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B wactHOCTH, HacTosIIee U300pPETEHNE OTHOCUTCS K 3aMENICHHBIM OUITUKIMYECKUM TeTepOapHIOBBIM
coeauHeHusIM ¢ hopmysoii (1), ux popmam U hapManeBTHUSCKUM KOMITO3UIHSIM U CITOCO0aM MPUMEHCHUS
TaKUX COCTUHEHUH, UX GOPM MU KOMIIO3UIMH JIsI IeueHUsT Wi o0nerdeHust 00Je3HN XaHTHHITOHA.
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02562EA
COEJMHEHUA JIsA JIEYEHUSA BOJIE3HU XAHTHUHI'TOHA

OnmuH acmekT HACTOSIIEr0 OMHCAHUS OTHOCHUTCS K COeOuHEHHsM, (opmMam U HX
(bapMaleBTHUECKUM KOMITO3UIMSIM, H CIIOCO0aM MPUMEHEHHs TAaKUX COoeAuHEeHuH, GpopM mim ux
KOMIIO3HMLIUN JUTs JIEUeHHUs1 Win obyeruenust 00ie3Hn XaHTHHITOHA. B 4aCTHOCTH, APYroi acrmekT
HACTOSILIIEr0 OMHCAHHS OTHOCHTCS K COEOUHHEHHSM C 3aMEIIEHHBIM  OWLIUKIHYECKUM
reTepoapuiioM, ux ¢popmMam u papMareBTHIECKUM KOMITO3ULUSAM, U CIIOCOOAM MPUMEHEHHST TAKUX

coenuHeHuH, (OPM HITH X KOMIIO3UIIUI [JIs JIEUEHUsI UJTH 00JIerueHust 00Je3Hn XaHTHHITOHA.

YPOBEHb TEXHUKHU

Bonesnr Xantunrrona (HD) sBrsieTcss mporpeccCHpyrOIMM aBTOCOMHBIM JTOMHUHAHTHBIM
HEHpOJereHepaTUBHBIM ~ HApyIIEHHEeM  TOJIOBHOTO ~ MO3ra,  HUMEIOIIHM  CHMIITOMBI,
XapaKTepHU3YIOIHUeCss HENPOU3BOJIbHBIMA JIBIKEHUSMH, KOTHHUTHBHBIM PAaCCTPONCTBOM U
paspymeHneM (QyHKIHA TOJOBHOrO Mo3ra. CmepTb, OOBIUHO BbI3bIBAE€MAsi MHEBMOHHUEH WM
3a00JieBaHHEM KOPOHAPHOM apTepru, OOBIYHO HAacTymaeT yepes 13 - 15 net mocje BO3HUKHOBEHUS
cumnroMoB. Yacrora Bo3HukHoBeHuss HD cocraenser ot Tpéx mo cemu uenosek Ha 100000
JKuTesnen 3amagHoeBponeiickoro mpoucxoxkaenus. Ilo omenxam, B CeepHoit Amepuke 30000
yenoBek crpagarot HD, u emé 200000 uenoBek MMEIOT PUCK HACIEIOBAHUS 3a00JE€BaHHS OT
OospHBIX poxuTenieidl. 3a0ojieBaHHE BbI3BIBAETCS YUIMHEHHEM HEMPEPHIBHBIX ITOBTOPOB
tpunykieoTuaHbix KogoHOB CAG B «mytaHTHOM» reHe rentunrtuHa (Htt), mpuBomsmmMm K
Beipabotke HTT (Oenka Htt) ¢ ymiuHéHHONW monuriytamuHoBO# (polyQ) uemouxoi, Takke
M3BECTHON Kak mocnenoBarenbHOCTE «CAG-nmoBTOpOBY. B Hacrosimee Bpemsi He CYyIIEeCTBYET
HU3KOMOJIEKYJISIPHBIX CPENCTB JICUEHHUs, HANPABJIEHHBIX HAa NPHYMHY, JISKAIIYIDO B OCHOBE
3a00JIeBaHMsI, YTO BBI3BIBAET BBICOKYIO HEYIOBJIETBOPEHHYIO MOTPEOHOCTH B JIEKAPCTBEHHBIX
CpencTBax, KOTOpble MOTrYT OBbITh HWCHOONMB30BAHBI MJisi JiedeHus win obnerdenuss HD.
CnenoBaTtensHO,  COXpaHsAeTCs  MOTPEOHOCT, B HMaeHTH(UKANUH W ODOecrneueHuu
HU3KOMOJIEKYIISIPHBIX COEIMHEHUH IS JleueHus min odnerdenust HD.

Bce npyrme nokyMeHTHI, Ha KOTOpBIE NpPHBEAEHA CChUIKA B HACTOSINEM IOKYMEHTE,
BKJIIOUEHBI B HACTOSLIYIO 3asBKY MYTEM CCBUIKH, KaK €Clu Obl OHH ObUIM B TOJHOM OOBEME

MNPUBCACHBI B HACTOAIIEM JOKYMCHTE.



PACKPBITUE U30BPETEHM A

ACHeKT HACTOSIIErO ONMMCAHUS BKIIOYAET B cebs COCOUHCHUS, COACPIKAIUE COCAUHECHHUE C

bopmyoii (I):
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um ero ¢popmy, pu 3toM Ri, Ro, Wi, Wa, W3, Wi, Ws 1 We SBISIOTCS TAKUMH, KaK OMPEIETIEHO
B HACTOSILIIEM TOKYMEHTE.

ACHEKT HACTOSIIEro OMUCaHMsI BKIIOUaeT B ce0st crocob eyenus win obneruenuss HD y
CyOBeKTa, HY)KAAIOLIEerocss B HeM, COAep Kalluili BBeAeHHEe CYObeKTy 3(PPEeKTHBHOIO KOJIUYECTBA
coemuHenus ¢ popmysion (1) umu ero popmel.

ACHEeKT HACTOSILIEro OMHCAHUS BKJIOYAaeT B ce0s Cmoco0 MPHUMEHEHUs COEOUHEHHUs C
dopmydioii (I) umu ero Gopmbl W KOMIO3ULMHK IJis JiedeHus: uiu obnerdenust HD y cyObekTa,
HY’KIAIOLIEroCs B HEM, COIEep Kallliii BBeIeHnE CYOheKTY 3(h(PEKTHBHOIO KOJIMUYECTBA COETUHEHUS
¢ popmymnoii (I) wau ero GopMbI M KOMITOZUIIHH.

ACHEKT HACTOSIIEero ONMUCAHUS BKJIIOUAET B ce0si mpuMeHeHne coeauueHus ¢ popmynoii (I)
wim ero ¢Gopmel s JedeHus uiu obsnerdeHuss HD y cyObekTa, HY>KOaromerocs B HeEM,
comeprkaliee BBefieHue CyobekTy 3 dexTuBHOro konmyecrsa coequnerus ¢ popmyoi (I) umm ero
(bopMmBIL.

ACIEKT HACTOSIIErO OMUCAHUS BKIIIOUAET B Ce0st mpuMeHeHne coeauuenus ¢ popmyoii (I)
Wi ero (GOpMbI IJIs MOJTyUEHUs JIEKAPCTBEHHOTO CPEACTBA ISl JieueHus min obnerdenust HD y
CcyOBbeKTa, HY)KIAIOIIErocss B HEM, cofepkallee BBeAeHne cyorekTy 3(h(HeKTHBHOrO KOINYeCTBa
JIEKAPCTBEHHOT'O CPE/ICTBA.

ACHEKT HACTOSIIEro OMUCAHUS BKJIIOUAET B ce0si mpuMeHeHne coeauuenus ¢ popmyoii (I)
i ero GopMbl B KOMOMHHPOBAHHOM MPOAYKTE C OJHUM HITH OOJiee TepaneBTHYECKIMH areHTaMH
s nedenus: win obnerdenuss HD y cyObekrta, HYKOArOIIErocs B HEM, COAEprKallee BBEICHHE
cyobexTy 3 dexkTrBHOrO KOMHUEcTBa coenuHeHus ¢ popmysnon (I) wnu ero popmbl B koMOUHALIMH

¢ 9¢heKTUBHBIM KOJTMYECTBOM OIHOIO WJIH OOJiee areHTOB.



OCYHIECTBJIEHUE U30bPETEHM A

OnmuH acmekTt HAaCTOAIIECro OnrucaHuss OTHOCUTCA K COCOUHCHUIO, COACPKAIIEMY
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coemunenue ¢ popmynoii (I):

M

Wi ero Gopmy, mpu 3TOM:

Wi, W2, W3, Wy, Ws u Ws HezaBrcumo npeacTtaBistior coooi C-R,, C-Rp wmu N,

IpH 3TOM, KOrjaa oauH, aea uian Tpu u3 Wi, Ws u We npencrasisiror coboit N, To W2, Wi u Wy
npenctaBisiioT coboi C-R, mmun C-Ry, u

P 3TOM, KOr/a OauH, n8a win tpu u3 Wz, W3 u Wy npencrasisitor coboit N, to Wi, Ws u Ws
npenctaBisaioT codoi C-Ra umn C-Ruy;

R MPEACTABJIIET coboit apwui, TeTePOLIHKIIAII, TeTePOIIUKJTAII-AMIHO,
(rerepounkinn)(C1-8aJIKIIT)aMHHO HJTH TeTEPOAPUII,

Inpru 5TOM B KaAXKIOM CJIyda€ I€TCPOLHKIIWI IIPU HeO6XOI[I/IMOCTI/I 3aMECIICH OOHHUM, OBYMS HIIA
Tpemss R3 3amectuTensMu W mnpu  HEOOXOOUMOCTH OOHHM JOMOJHUTEIbHBIM Ry
3aMeCcTUTeNIEM, UIIH,

OpUd 3TOM B KA4eCTBE AJbTEPHATUBBL, B KAXKJOM Cllydae TeTePOLKIIMI MPU HEOOXOAUMOCTH
3aMelleH OJHUM, IBYMs, TpEMs UM YeThIpbMs R3 3amecTuTensmu;

R> MPEACTaBIIIET coboii apui, reTepoapu, reTepoapuil-aMUHO WA
(rerepoapwn)(C1-saKuIT)aMIHO,

OPU 5TOM B Ka)KIOM Cllydae Clydae apuil ¥ reTepoapus Mmpu HEOOXOAMMOCTH 3aMeEIleH OIHUM,
ABYMs UJIU TPEMS R6 3aMECTUTCIISIMUA U IIPpU HeO6XOI[I/IMOCTI/I OOJHUM OOIIOJIHUTECIIBHBIM R7
3aMECTUTENIEM,

Ra B kakIoM ciyyae He3aBHCUMO BhIOpaH U3 BOIOpoa, rajioreHa win Ci.gaikuna,;

Ry B kak0M ciiyuae HE3aBHCHMO BBIOpaH U3 BOAOPOAA, rajorena mwin Ci.gajKuia;

Rs; B kaxkmoMm criydae HE3aBUCHMO BbIOpaH H3 I[HaHO, ramoreHa, ruapokcu, Cigankuna,

rajo-CigajKuna, Cisankun-kapOoHuIIa, C18JIKOKCH, rano-C1-8aJIKOKCH,
Ci-sankokcu-Ci-saiKuia, C1-sanmkokcH-kapOOHHIIA, aMHHO, C1-8aJIKHJI-aMHHO,
(C1-sayKuIT)2-aMHHO, amuHo-C1.gaKuia, Ci-sankuy-amuHO-C 1 _gayiKuIa,



(C1-sankum)z-amuno-C1_sankuia, amMuHO-C1.8aJIKHII-AMHHO,
Ci-sankun-aMuHo-C1 saJIKUII-aMUHO, (Crsankmn-amuHO-C1_8aJIKIIT)2-aMHHO,
(Ci-sanku)z-amuH0-C 1 -8aJIKUII-aMUHO, [(C1-sanxmi)2-amuHO-C1-8aJIKHUIT|2-aMHHO,
(C1-sankun-amuno-C1gasxin)(C1-8aIKuI)aMIHO,

[(C1-sankmn)-amurO-C1-gankui |(C1-saKuI)aMUHO, C1sankokcu-C-saJKHIT-aMUHO,
(C1-sankoxcu-C1.8aJIKHII)2-aMUHO, (C1-sanxokcu-C-gamkwn )(C1-8aIKuI)aMUHO,
Cisankun-kapOooumin-amuao,  Cigankokcu-kapOOHMI-aMuHO,  rumpokcu-Ci.gasikuia,
ruapokcu-Cisankokcu-Ci-gaKua, ruapokcu-CialKHUI-aMHHO,
(runpoxcu-Cigankui )2-aMuHO wiH (ruapokcu-Ci-sankm)(C1-saaKin)aMHuHO;

R4 npencrasnsier coboii Cs.isrmrmoankuit, Cs-jsnukimoankuin-Cigankmt, Cs.14IHKI0aTIKAI-aMUAHO,
apun-C1.sanku, apuii-C1.8aJIKOKCH-KapOOHHM, apui-cynbpoHuoKkcH-C18a KU,
reTepOUUKIIII, reTeponkmi-Cisallkuil, rerepoapu win rerepoapui-Ci.galikur, mpu
5TOM, B Kaxkmom ciydae C3.4UHKJIOANKHAJ, apujl, TETEPOLUUKIMI WU TETEPOAPH MPH
HEeOOXOMMOCTH 3aMeIleH OHUM, IBYMs UK TpeMs Rs 3amecTurensimu;

Rs B KakmoM cllydae HE3aBHCHMO BbIOpaH W3 rajioreHa, rEApPOKCH, muaHo, HUTpo, Ci.sankuia,
rajo-Ci-sajkuna, C1-8aJIKOKCH, rajgo-C1-saJIKoKCH, aMHUHO, C1-8aNIKHI-aMHHO,
(C1-sanmkum)z-amuno uii C1-8aJIKUAII-THO;

Rs B KaskmoM ciiyuae HE3aBHCHMO BbIOpaH W3 rajioreHa, rEApPOKCH, muaHo, HUTpo, Ci.sankuia,
Cr.sankenuna, nnano-Cisankumia, rano-Ci.sankuia, ruapokcu-Cigankmia, Ci.8aIKOKCH,
rayo-C1.saJIKOKCH, Cisankokcu-Ci.gaykuia, C1sankokcu-C1-8aJIKOKCH, aMUHO,
C1-8aJIKMJI-AaMHUHO, (C1-sanKkua)2-aMUHO, Cigankokcu-C1-8aJKHI-aMHUHO,
(Ci-sankokcu-Ci-gankun, Ci-gankuin)aMuHo win C1.8alIKUI-THO;, U

R7 mnpencramsier coboit  Cs.jsmukmmoankuyi, C3.4IMKI0ATKHIOKCH, apujl, T'eTEPOIHUKIIHII,
retepoaput win rerepoapri-Ci.8aikOKCH;

npu 5ToM GopMa COENMHEHHUs BLIOPaHA U3 TPYIIILL, COCTOAIIEH U3 MPOJIEKAPCTBA, COJIM, THAPATA,
conpBaTa, KJATpaTa, M30TOMOJIOra, paleMara, OSHAHTHOMEpA, OHACTEPEOMEPA,

CTepEOn30Mepa, Ero MOJUMOP(HHOI UITH Tay TOMEPHOH (HOPMBI.



ACIIEKTbBI OIIMCAHUA

JIpyroii acmekT HACTOSILEro OMUCAaHHs BKIOuUaeT B cebs coemuueHune ¢ dopmyoi (1),

coneprkatuee coemiaenue ¢ popmynoit (I.1):

W W R
e
)I\ P /,W3
R WL W
L1)

i ero Gopmy, mpu 3TOM:

Wi, W2, W3, Wa, Ws u Ws HezaBrcumo npeactaBistioT coooi C-R,, C-Rp wmu N,

[P 3TOM, KOrjaa omuH, nsa win tpu u3 Wi, Ws u Ws npencrasisiror coboit N, to W2, W3 u Wy
npenctaBisiioT coboi C-R, umn C-Ry, u

[PH 3TOM, KOrJa OauH, 1Ba win tpu u3 Wz, W3 u Wy npencrasisitor coboit N, to Wi, Ws u We
npenctaBisaioT coboi C-R, mmn C-Ry;

R:i npencraBnser coboit  Cisankmn, amuno, Cisankun-amuao, (Ci-saJKniT)2-aMHUHO,

Cisankokcu-Ci.8aKuI-aMHHO, (C1sankokcu-C-salKuiT)2-aMIHO,
(C1-sankokcu-Ci-gankni)(C1-8aJKuI )aMUHO, amMuHO-C1.8aJIKHJI,
C1sanxmn-amuHO-C1 aKuI, (Crsankni)z-amuHO-C 1 8aJKHII,
Cisanxoxcu-Crsankmn-amuHo-Crsankuyn,  (Crsankokcu-Ci.sankui)z-aMuHO-C 1 saku,
(Cir-sanmxokcu-Ci-samxmin)(Ci-samxuin)amuHo-C 1 -saiku, amuHO-C1-8aJIKUI-AMHUHO,
(amuiHO-C 8aJIKHIT)2-aMHHO, (amuu0-C1.ga5km )(C1.8aJIKUIT)aMHHO,
Ci-sankun-amMuHO-C1 8aJIKUII-aMUHO, (C1sankmn-amMmuu0-C1_8aJIKIIT)2-aMHHO,

(Ci-sankun-amuno-C.sankmn)(Cr.gankun)amuno,  (Cisamkui)2-amuaO-C 1-8alIKUI-aMUHO,
[(C1-sankun)-amuro-C1-gankui |(C1-saaKuI)aMUHO, amiHO-C1.8aJIKOKCH,
C1-sankun-amuHO-C1-8aJTKOKCH, (C1samku)2-amuHO-C1-8aJTKOKCH,
Ci-sankokcu-Cisankmn-amuno-Cisankokcy, Cisankoxcu-Cisankui-aMuHO-C1-8aJIKOKCH,
(C1-sanmkokcu-Ci-gankui)(Csankmn))amuao-C1.8aKOKCH, aMuHO-C).gaJIKEHHIIT,
Cisankun-amuno-Cogankenmn,  (Ci-gamkui)z-amMuHO-CoganikeHns1, amMuHO-C2-gaIKMHUI,
Ci-sankun-amunao-Cogankunui, (Ci.gankmn)z-aMuH0-Co.ganmkuHmI, rano-Ci-salKuia-aMiuHO,
(ramo-Cisankmn)z-amuao,  (rano-Cisamkmn)(Cisankum)amMuao,  ruapokcu-Cisanmku,
ruapokcu-Ci sankokcnu-Ci-gaIKul, ruApokcH-C1-8alIKHIT-aMUHO,

(runpoxcu-C.saJIKHII )2-aMUHO, (runpoxcu-Ci.ganxmn )(C1-salIKUIT)aMHHO,



ruapokcu-Ci sankun-aMuHo-C 1 sasIKkuI, (ruapoxcu-C-gamkmn )2-aMuHO-C 1 ATk,
(ruapoxcu-Cgamkmn)(C1sankmn)amuao-C1-salIkui,

ruapokcu-Ci.gankua-aMuHO-C | 8aJIKOKCH, (ruapokcu-C.gaskit)2-aMuHO-C1.8aJIKOKCH,
(runpoxcu-C.gankmn )(C1.gankuin)amuHo-C .8 IKOKCH,

ruapokcu-Cisankuia-aMuH0-C1 salIKHI-aMHHO,
(ruapoxcu-C-gankun-aMuHO-C1.8aJIKIIT)2-aMHUHO,
(ruapoxcu-C-gamkun)r-aMmuHO-C 1 saTKUI-aMUHO,
(runpoxcu-Cigankun-amuao-C1ganxmi)(C1-saKuiI)aMiHO,

(ruapoxcu-Cigamkmn )(C1sankumin)amuao-C1-saIKUI-aMUHO,
[(runpoxcu-Ci-gamkun)z-amuHO-C 1 gankui | (C.saaKii)aMiHoO,

[(runpoxcu-Ci-gankun)(Csankin)amuao-C1.gankm |(Ci-samkuia)aMuHo, C3.14HKITOATKI,

apui, apuin-Ci-gallKUI-aMIHO, (apun-Cj.sasKi),-aMUHO,
(apun-Cisankni)(C1.saKuI)aMHHO, apwi-Ci-sankuia-aMuHO-C 1 8aIKuI,
(apmn-Ci.gankmi)2-aMuHO-C .8 aJIKHI, (apun-Csanxmn)(Cr-gankuin)aMmuHO-C 1 8aJIKUI,
reTEPOLUKJIHI, rerepounkii-C-gaKu, rerepouukTiI-C1.8aJIKOKCH,
reTePOLUKJIIHII-aMHHO, (rereporruxuiit)(C1-saIKIIT)aMIHO,
retepouuKIII-aMuHO-C 1 saJIKuII, retepounkiii-C 1 8aaKiI-aMUHO,
(rerepounkini-C18aKuI)2-aMHAHO, (rerepounkni-C.gamkmn )(C1.8aIKII)aMHHO,

retepoukI-Csankmi-aMuHO-C1-8aJIKHIIL,

(rerepoumkini-Cigamkun),-aMuHO-C | Ak,

(rerepormxitmi-Ci-samkmn)(C1-sankun)amuao-C 1 saaKu, reTePOLUKITHIIOKCH,
reTePOLUKITHII-KapOOHIIT, reTEePOLIMKITIII-KapOOHUII-OKCH, reTepoapu,
retepoapuii-C1saKu, rerepoapuii-C1-8aIKOKCH, reTepoapuiI-aMUuHO,
retepoapmi-C18aJIKHII-aMUHO, (rerepoapmnin-Ci.8aJIKNIT)2-aMHHO,
(rerepoapm-Ci.gankin)(C1-saIKuI)aMUuHO, retepoapuii-Ci.gaykuii-aMuHO-C 1 -8aJIKUI,
(retepoapm-Ci.gankii)2-aMmuHO-C 1 .8aJIKHIT WK

(rerepoapm-Cigankimn)(C1-gamkua)amuHo-C .8 KW,
OpyH 3TOM B KakaoMm ciy4dae C3.|4IMKIOANIKHII, apuil, TeTePOLUKIMI U TeTepoapuil HpH
HEOOXOIUMOCTH 3aMeIleH OIHUM, IBYMS WA TpeMms Rz 3aMecTUTENsIMH U TpU

HEeOOXOIUMOCTH OIHHUM NOMOJHATENLHLIM Ry 3aMecTHTEIEM, HITH



IIPH 3TOM, B Ka4eCTBE aJIbTEPHATHBEIL, B KAXKAOM ciiyuae C3.14lIMKIIOAIKUII, apUJI, T€TePOLUKIIAI U
reTepoapusi Mpu HEOOXOAMMOCTH 3aMEIIeH OJHHM, IBYMs, TPEeMs WM YeThipbMs R3
3aMeCTHTEJISIMU,

R> MPENCTABIIIET co0oii apui, reTepoapu, reTepoapuil-aMUHO WA
(rerepoumkinn)(C1-8aJIK T )aMHHO,

IPU 3TOM, B KQKIOM CJIy4ae Ciydae apuil U rerepoapus MpH HEOOXOOUMOCTH 3aMeEIleH OIHUM,
IBYMs UJTH TpeMsi Re 3aMecTHTENsIME 1 IPH HEOOXOAMMOCTH OHUM JOMOJHUTENBHBIM R7
3aMEeCTHTEJIEM;

Ra B kak1OM ciiyyae He3aBUCHUMO BbIOpaH u3 Bogopona wiu Ci.gasikuia,

Ry B kak0M Cliyuae HE3aBHCHMO BBIOPaH M3 BOJAOPOA MK TaJiOreHa;

R3; B kaxxmoMm criydae HE3aBUCHMO BbIOpaH H3 IHaHO, ranoreHa, ruapokcu, Cigankunia,

rano-Ci-gankuna, Cisankun-kapOoHuIIa, C1-sanKoKcH, rano-C1-saJKoKcH,
Ci-sankokcu-Ci-saKuia, C1-ganmKokcH-KapOOHHIIA, aMHHO, C1-8aJIKHJI-aMHHO,
(C1-sayKu)2-aMHHO, amuHo-C1.gaNKuia, Ci-sankuy-amuHO-C 1 _gaiKua,
(C1-sankum)z-amuHo-C1_saykuia, amuHO-C1.8aJIKHII-AMHHO,
Ci-sankun-aMuHo-C1 8aJIKUI-aMUHO, (C1sankmn-amMuHO-C1-8aJIKIIT)2-aMHHO,
(C1-sanmkui)z-amuHO-C 1 8aJIKUII-aMUHO, [(C1-sankmn )2-amuHO-C 1 -8aJIKUJII | 2-aMHHO,

(C1-sankun-amuno-C1sankmn)(Ci-saKuiI)aMuHO,

[(C1-samxn)2-amuHO-C1-gankun | (C1-8aJIKIIT)aMUHO, C1sanmkokcu-C-gaKHII-aMUHO,
(C1-sankoxcu-C1.8aJIKuI)2-aMUHO, (C1-sanxokcu-C-gamimn )(C1-8aIKu1)aMUHO,
Ci-sankun-kapoonuia-amuao,  CigalkokcH-kKapOOHUI-aMuHO,  ruapokcu-Cisalikuia,
ruapokcu-Cisankokcu-Ci-gaKua, ruapokcu-CisalKHUI-aMIHO,
(runpoxcu-Ci.gankui)2-aMuHO wiH (ruapokcu-Ci.gankmn)(C1-saaKimi)aMuHO;

R4 mpencrasmsier coboit Cs-jgmukmoankit, Cs.4uukaoaikimi-Cigankui, C3.14HKI0aKII-aMHIHO,
apui-Ci-gaskun, apmt-C1_gaIKOKCH-KapOOHHMIT, apui-cynbGoHuToOKCH-C 1 8a KU,
reTepOUUKIIII, reTeponkmi-CisallKuil, rerepoapui win rerepoapui-Ci.gaJikur, mpu
5ToM B KaxkmoMm ciydae C3.4[MKIIOAJIKIII, apWI, TETEPOLUKIMI M TeTepoapusl Mpu
HEOOXOMMOCTH 3aMeIleH OHUM, IBYMs UK TpeMs Rs 3amecturensamu;

Rs B kakIoM ciy4ae HE3aBHCHMO BBIOpAH W3 rajioreHa, THAPOKCH, uaHo, Hutpo, Cisankuia,

rano-Cigankunma, Cisanmkokcu, rano-CisalkokcH, TUApokcu-CigalKuia, aMHHO,



Cisankmn-amuno, (Cisankui)-amuno, (Cisankmi)z-aMmuHo-Cigankmna, CisajJKui-THO
win retepoapui-Cisankuna;
Rs B kakIoM ciydyae HE3aBUCHMO BBIOpAH M3 rajoreHa, THAPOKCH, uaHo, HuTpo, Cisaikuia,

Cr.sankenuna, numano-Cigankuia, rano-Ci.sankuia, ruapokcu-Cigankmia, Ci-8aIKOKCH,

rayio-C.saJIKOKCH, (C1-gankui)s-amuHO-C1.8aJIKOKCH, Cisankokcu-Ci.gankuia,
Ci-sankokcu-Ci.8aJIKOKCH, aMUHO, C1-saKMI-aMHHO, (C1-sanxui)2-aMUHO,
Cisankokcu-Cigankmn-amuao,  (Cigankokcn-Cigankmna, — CisalKui)aMHHO WM

C1-8aJIKHJI-THO, U

R7 mnpencraBnsier coboit  Cs.grmkmoankuii, C3_j4IUKIOAJKHI-OKCH, AP, TETEPOIUKIIUIL,
retepoapuit win rerepoapusi-Ci3aaKOoKCH.

OpnuH acnekt BKJIHOYaeT B cebst coemuuenue ¢ ¢popmyJioit (1), mpu atom Wi npencrapisier coboit
N.

Hpyroii acnekt BKIO4YaeT B cebst coemunenue ¢ popmysion (1), mpu atom Wi npencrasisier coboit
N, W4 npeacrasnser coboit C-Ry 1 W2, W3, Ws u We nipencrasisitotr coboit C-Ra.

OnuH acnekt BKJIKOYaeT B cebst coemuuenue ¢ popmydioit (1), mpu atom W» npencrasisier coboi
N.

Hpyroii acniext BKIO4YaeT B cedst coemunenue ¢ popmysion (1), mpu atom Ws npencrasisier codoit
N, W4 npencrasnser coboit C-Ry u Wi, W3, Ws u We npencrasisitor coboit C-Ra.

Opnun acriekt BItouaer B cedst coemunaenue ¢ popmynoit (1), mpu atom W3 npencrasisier codoit
N.

Hpyroii acriext BKIOYaeT B cedst coenunenue ¢ popmysioit (1), mpu atom W3 nipencrasiisiet codoit
N, W4 npencrasnser coboit C-Ry u Wi, W2, Ws u We npencrasisitor coboii C-Ra.

OnuH acrekt BKJIIOYaeT B cebst coemuuenue ¢ popmydioit (1), mpu atom W4 npencrapisier coboi
N.

Hpyroii acriext BKItO4YaeT B cebst coenunenue ¢ popmysion (1), mpu stom W4 npencrasisiet coboit
N, u Wi, W2, W3, W5 u We HezaBucumo npenctaBisitoT codboi C-Ra.

OpnuH acnekt BKJIHOYaeT B cebst coemuuenue ¢ ¢popmyJioit (1), mpu atom Ws npencrapisier coboi
N.

Hpyroii acnekt BKIO4YaeT B cebst coequnenue ¢ popmysion (1), mpu atom Ws npencrasisiet coboit

N, W4 npeacrasnser coboit C-Ry u Wi, W2, W3 u We nipencrasisitotr coboit C-Ra.



OpnuH acnekt BKIKOYaeT B cebst coemuuenue ¢ ¢popmydioi (1), mpu atom Ws npencrasisier codoit
N.

Hpyroii acnekT Bto4yaer B cedst coequnenne ¢ popmyoii (1), mpu atom We npencrasisier coboit
N, W4 npencrasisier coboit C-Ry u Wi, Wa, W3 u W5 npencrasisitor coboit C-Ra.

Hpyroii acniekT BKitouaeT B cebst coenunenue ¢ popmynoii (I), mpu atom Ry nmpencrasisier coboit
apuji, TeTEPOLUKIINI, TreTepOUnuKImI-aMiuHo, (rerepouukini)(Ci.saJKWI)aMHHO WK
reTepOapHIL.

Hpyroii acniekT BKitouaeT B cedst coenunenne ¢ popmynoit (I), mpu atom Ry nmpencrasmisier coboi
ApUIT WK TETEPOAPHUIL.

Hpyroii acnekT BKtouaeT B cebst coenunenne ¢ popmynoii (I), mpu atom Ry npencrasmisier coboit
apuL

Hpyroii acniekT BKtOUaeT B cedst coenunenue ¢ popmynoit (I), mpu atom Ry npencrasmisier coboit
reTepOaPHIL

Hpyroii acniekT BKtOUaeT B cedst coenunenne ¢ popmynoii (I), mpu atom Ry npencrasmisier coboit
TeTEePOLIUKJIII, T€TEPOLUKIUII-aMUHO UK (reTepouu ki) (C1-saJIKui)aMUuHO.

Hpyroii acniekT BKitouaeT B cedst coenunenne ¢ popmynoii (I), mpu atom Ri npencrasmisier coboit
reTEPOLIUKIIHIL.

Hpyroii acniekt BKitouaeT B cedst coenunenne ¢ popmynoii (I), mpu atom Ri npencrasisier coboit
reTePOLUKITHII-AMHHO.

Hpyroii acniekt BkJrouaeT B cedst coenunenue ¢ popmysioit (I), mpu atom R; mpencrasnsier coboit
(rerepormximt)(C1-saIK T )aMUHO.

Hpyroii acnekT BkitouaeT B cedst coenunenue ¢ opmynoii (1), mpu atom R, mpencrasisier coboit
Bomopo uiau C1-gaIKul.

Hpyroii acniekT BKitouaeT B cedst coenunenne ¢ popmynoii (I), mpu atom Ry npeacrasisier coboit
BOZIOPOJT UJIH TAJIOTEH.

Hpyroii acnekT BkouaeT B cebs coenunenne ¢ popmynoii (I), mpu atom R4 mpencrasmsier coboi
rerepounkii-Cisankut uan rerepoapui-Ci-gaKut

Hpyroii acnekT BKitouaeT B cedst coenunenne ¢ popmynoii (I), mpu atom Rs npencrasmisier coboit
runpokcu-Ci.gankmi, (C-samkun)z-aMuao-C 1 gankui uim retepoapii-Ci.gaiKit.

Hpyroii acniekT BKtOUaeT B cedst coenunenne ¢ popmynoii (I), mpu atom Re npencrasmisier coboi

rajoreH, runapokcu, nuano, Cigankun, mnuaHo-Cisankun, rano-Cisalikui, THAPOKCH-



Cisankmn, Cisamkokcu, (Ci.sankmi)z-amuHO-C1.gankokcu-Ci.gankokcu-C1.gaIKOKCH WITH
Cisanxokcu-Ci saJIKUI-aMITHO.

Hpyroii acniekt BKJrouaeT B cebst coenunenue ¢ popmysioit (I), mpu atom Ry mpencrasnser coboit
C3.141MKITOANTK I, TETEPOLUKIIIIT WK reTepoapui-C1.8aKOKCH.

Onun acrekt BKIIOYaeT B cedst coenuuenue ¢ popmynoii (I), mpu atom Wi u W5 npencraBistor
cobotii N.

Hpyroii acnekt BktoyaeT B cebst coenunenue ¢ popmynoit (I), mpu atom Wi u Ws npeacrapisiror
coboit N, W4 npencraensiet coboii C-Ry u Wa, W3 u Ws nipencrasstor coboit C-Ra.

OnuH acnekt BKIFOYaeT B cebst coenunenne ¢ popmynoii (I), mpu s3tom Wi u We npencTaBisor
coboii N.

Hpyroii acnekt BKItoUaeT B cebst coeaunenue ¢ popmynoit (I), mpu atom W1 u We npeacrapisitor
coboit N, W4 npencraensiet coboii C-Ry u Wa, W3 u Ws npencraenstor coboit C-R,.

OnuH acnekt BKIOYaeT B cedst coenuHenne ¢ popmynoii (I), mpu 3tom W2 u W3 npencTaBisor
coboii N.

Hpyroii acniekt BKtouaeT B cedst coeaunenue ¢ popmynoii (I), mpu atom W2 u W3 npencrapisiror
coboit N, W4 npencraensier coboii C-Rp u W1, W5 u Ws npencraenstot coboit C-Ra.

OpnuH acnekt BKrO4aeT B cedst coenuHenue ¢ popmynoii (1), mpu atom W2 u Wy npencraBisor
cobori N.

Hpyroii acnekT BKIroUaet B cedst coenunenue ¢ popmynoit (I), mpu atom W2 u Wy npenctaBisiior
coboii N, u W1, W3, W5 u Wg HezaBuCHMO npeacTaBisior coboit C-Ra.

OnuH acrekT BKIFOYaer B cedst coemuuenue ¢ popmynoii (I), mpu a3tom W3 u Wi npencTaBisitor
coboii N.

Hpyroii acnekt BKtoyaeT B cebst coenunenue ¢ popmynoit (I), mpu stom W3 u Wy npencrapisiror
coboit N, u Wi, Wa, W5 u Ws HezaBucumo npeactapisior coooi C-Ra.

OnuH acnekt BKJIFOYaeT B cebst coenunenue ¢ popmynoii (I), mpu s3tom Ws u We mpencTaBisor
coboii N.

Hpyroii acnekt BKItoUaeT B cebst coenunenue ¢ popmynoit (I), mpu atom Ws u We npeacrapisiror
coboit N, W4 npencraensier coboii C-Ry u Wi, W2 u Wi nipencraenstot coboit C-R,.

Hpyroii acnekt BKtoUyaeT B cebst coeaunenue ¢ popmynoii (I), mpu atom Ws u We npeacrapisiror

coboit N, W npencraensier coboii C-Ry u Wi, W3 u W4 npeacraenstot coboit C-Ra.
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Hpyroii acniekt BKtouaeT B cedst coeaunenue ¢ popmynoii (I), mpu atom Ws u We npencrapisiror
coboit N, W3 npencrasnsier coboii C-Ry u Wi, Wa u W4 npeacrasnstot coboit C-R,.

OnuH acriexT BKJIIOYaeT B ce0s1 coenunenue ¢ popmyinoii (1), mpu atom Wi, Ws u W nmpencrasistor
coboii N.

Hpyroit acnekt BkiouyaeT B cebst coemunenue ¢ dopmynoit (I), mpu stom Wi, Ws u Wp
npencraBisiioT coboit N, Wi npencrasisier codoii C-Ry 1 W2 1 W3 npencraeisror co0oit
C-Ra.

OnuH acnekT BKIIOUaeT B cebst coenunenue ¢ popmysioii (I), mpu atom W2, W3 1 Wy ipecTaBisior
coboit N.

Hpyroit acnekt BkouyaeT B cebst coemunenue ¢ Qopmynoit (I), mpu stom Wi, Wi u Wy
npenctaBisaoT codbor N, u Wi, Ws u We HezaBucumo npencrasisitor codboit C-Ra.

OnuH acnekT BKItOUaeT B cebs coenunenne ¢ Gopmysoi (1), mpu atom Ry mpeacrasisier coboi
reTEepOLUKIINII, BBIOPAHHBIM W3 a3eTHAMHWIA, TeTparuapodypaHuia, MUPPOTHIAHUIA,
MMATIEPU INHAIIA, MATIEPA3UHUIIA, a3emaHnia, 1,4-nuasenanuna,
1,2,5,6-TreTparuApOnupu IMHAIIA, 1,2,3,6-TerparuaponupuauHuIa,
rexcargaponupposo|3,4-bmuppon-(1H)-una,
(3a8,6a8)-rexcarunponuppono|3,4-bmuppon-(1 H)-una,
(3aR,6aR)-rexkcaruaponuppoio|3,4-bnuppon-(1 H)-una,
rekcarugponuppoio|3,4-bluuppon-(2H)-una,

(3a8,6a8)-rexcaruaponupposno|3,4-b Jnuppon-(2H)-nna,
rekcaruaponupposo|3,4-clnuppon-(1H)-una,
(3aR,6a8)-rexcarunpomnuppoio|3,4-c]ouppoin-(1 H)-una,
okTaruapo-SH-muppono|3,2-cnupuauania, oxkraruapo-6H-nupposno|3,4-blnupuaunua,
(4aR,7aR)-okraruapo-6H-nupposo| 3,4-bnupuaunusia,
(4aS8,7a8)-okrarunpo-6H-nuppono[3,4-bmupununimna,
rekcaruaponupposo| 1,2-a]nupazun-(2H)-oHa,
rekcaruaponupposo| 1,2-a]nupazun-(1H)-una,
(7R,8aS)-rexcarunponuppoio| 1,2-alnupasun-(1 H)-una,
(8aS)-rexcarunponupponol1,2-alnupasun-(1H)-una,
(8aR)-rexcaruaponuppono| 1,2-a]nupazun-(1H)-una,

rekcaruapo-1 H-uuknodyra[l,2-c: 1,4-c'|munuppon-(3H)-una,
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(8aS)-okrarunponuppoino| 1,2-alnupasun-(1 H)-una,

(8aR)-oxraruaponupposno|1,2-a|nupasun-(1H)-una,

oktaruapo-2H-nupuno|1,2-a|nupasununia, 3-azaburmkiio[3.1.0]rexcuna,
(1R,58)-3-azabumukno[3.1.0]rexcuna, 8-a3abunukiio[3.2.1]okTmna,
(1R,5S5)-8-azaburmkno[3.2.1]okTua, 8-a3a0nunkio[3.2.1]okT-2-eHmna,
(1R,55)-8-azabumukno[3.2.1]okr-2-eHua, 9-azabunmkino[3.3.1]HoHuna,
(1R,58)-9-azabunukino[3.3.1]Honuna, 2,5-nuazabunukino[2.2.1rentuna,

(18,45)-2,5-nnazabunukio[2.2.1 Jrentuna,

1,4-muazabummkio[3.1.1]rentuia,3,6-muaszabuiukio[3.2.0]rentuia,

2,5-nmnazabunukiio[2.2.2]oktuna, 1,4-mnazabunukiio[3.2.1]oktuna,
3,8-mazabunukiio[3.2.1]okTuna, (1R,55)-3,8-nnazabunukio[3.2.1]okuna,
1,4-muazabunmkio[3.2.2Jnonmna, asacmnupo|3.3|rentuna, 4,7-muasacnupo[2.S]okTaHuna,

2,6-mnazacnupo|3.3 |rentuna, 2,6-mnazacnupo|3.4|okTanna,
1,7-muazacnupo[4.4|nonuna, 2,6-auazacnupo|3.5|nonuna, 2,7-muazacnupo[3.5]|HoHuna,
5,8-muazacnupo[3.5]Honuna, 2,7-quazacnupo[4.4|uonuna, 2,7-mquazacnupo[4.S]nekanuna
um  6,9-nmuazacnupo[4.5]nennna; mpH 3TOM B KAXKIOM CJliydae TeTEPOIUKIIAI TMPHU
HeoOxomuMocTu 3amerneH R; u R4 3amecturensmu.

Hpyroii acniekt BKitouaeT B cedst coenunenne ¢ popmynoii (I), mpu atom Ri npencrasisier coboit
reTePOLIMKIINII, BBIOpAHHBIH u3 aseTuauH-1-una, teTparuapodypan-3-una,
nUppoSIManH-1-ua, MUPPOJIUIANH-3-1J1a, nunepuanH-1-mna, MUTNepUuanH-4-ua,
nunepas3uH- 1-una, azenan-4-una, 1,4-mquazenan-1-una, 1,2,5,6-TeTparuaponupuant-S-1ia,
1,2,3,6-TerparuaponupuauH-4-una, rexcaruaponuppoo| 3,4-bnupposn-1(2H)-una,
(3a8,6a8)-rexcaruapomnuppoo| 3,4-b Jnuppon-1(2H)-una,
(3a8,6a8)-rexcaruapomnuppoio| 3,4-b Jnuppon-5(1 H)-una,
(3aR,6aR)-rekcaruaponuppoiio|3,4-bnuppon-5(1 H)-una,
rekcargaponupposo|3,4-c|nuppon-1(1H)-una,
rekcargaponupposo|3,4-clnuppon-2(1H)-una,
rekcaruaponupposo|3,4-clnuppon-5(1H)-una,
(3aR,6a8)-rexcarunponuppono|3,4-c]ouppon-2(1H)-una, oKkTarunpo-SH-
nuppoo|3,2-clmupuanH-5S-mna, okTaruApo-6H-nuppono|3,4-b|nupunuH-6-una,

(4aR,7aR)-okraruapo-6H-nuppono| 3,4-bnupuann-6-una,
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(4aS8,7a8)-okrarunpo-6H-nupposno[3,4-bmupunun-6-una,

rexcaruaponupposo| 1,2-a|nupazun-6(2H)-oHa,

rekcarugponuppoof 1,2-a|nupasun-2(1H)-una,
(7R,8aS)-rexcaruaponupposo[1,2-alnupasun-2(1H)-uia,

(8aS)-rexcaruaponuppono| 1,2-a|mupasun-2(1H)-una,

(8aR)-rexcaruaponupposo| 1,2-a]nupazun-2(1 H)-una,
rekcaruapo-1H-uuknobyra[l,2-c:1,4-c'|munuppon-2(3H)-una,

(8aS)-okrarunponupposo| 1,2-a|nupazun-2(1H)-una,

(8aR)-oxraruapomnuppoio| 1,2-a|nupaszun-2(1H)-una,
oktaruapo-2H-mupuno|1,2-a|nupazun-2-una, 3-azabunukino[3.1.0]rekcan-3-una,
8-azabuumnkiio[3.2.1]okran-3-mna, (1R,5S)-8-a3abunuko[3.2.1]okran-3-una,
8-a3abuumkio[3.2.1]okT-2-eH-3-nina, (1R,55)-8-a3a6umukmno[3.2.1]okr-2-eH-3-ma,
9-azabunukio[3.3.1]Honan-3-una, (1R,55)-9-azabunukio[3.3.1|Honan-3-una,
2,5-mnazabunukino[2.2. 1 rentan-2-una,  (15,45)-2,5-muazabunukio[2.2.1|rentan-2-una,
1,4-muazaburmkio[3.1.1]rentan-4-una,  3,6-nuasadurukio[3.2.0Jrentan-3-uma,  3,6-
mazaouiukio[3.2.0]rentan-6-una, 2,5-nuazabunmkio[2.2.2]oktaH-2-una, 1,4-
mma3aburukio|3.2.1]okran-4-una, 3,8-muazabunukiio]3.2.1]okran-3-mna,
(1R,55)-3,8-mnazabunukio[3.2.1]okran-3-una, 1,4-nuazabunmkio[3.2.2|noHaH-4-una,
azacriupo|3.3|rentan-2-una, 4,7-nuazacnupo|2.5]okran-4-una, 4,7-

murazaciupo|2.5]okran-7-una, 2,6-nmnazacnupol|3.3|rentanan-2-una,

2,6-muazacnupo|3.4|okran-2-una,

1,7-muazacnupo[4.4|HoHaH-1-una,

2,6-nquazacnupo|3.4]okTaH-6-mna,

1,7,-muazacnupo[4.4]Honan-7-una,

|
2,6-muazacnupo|3.5]HoHaH-2-ua, 2,6-muazactnupo[3. S]HoHaH-6-ua,
2,7-mmuazacnupo|3.5 |HonaH-2-una, 2,7-nuazacnupo[3.5|HoHaH-7-una,
5,8-mnazacnupo[3.5|noHan-8-mna, 2,7-nuazacnupo[4.4|HoHaH-2-una,
2,7-mmazacnupo[4.5 | nexan-2-mna, 2,7-mmazacnupo[4.5]nexan-7-nna 138051
]

6,9-muazacnupo[4.5]nekaH-9-una; TpU STOM B KaXJIOM Cliydae TETEPOLMKIUI TPH
HeoOxoaumocTH 3amerrieH Rs u Ry 3amecturensmu.

Hpyroii acniekT BKtOUaeT B cedst coenunenue ¢ popmynoii (I), mpu atom Ry npencrasmisier coboit
TETEPOLMKIIMI, BBHIOPAHHBIA W3 TUPPONUAMHWIA, NUIEPUANHUIA, MHIEPA3HHUIIA,

asenaHuna, 1,2,5,6-TeTparuAponupuIuHAIIA, 1,2,3,6-TeTparuApOnupuANHAIIA,
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3-azabuumkiio[3.1.0]rekcuna, 8-a3abunukiio[3.2.1]okruna,
2,5-muazabummkio[2.2.1 rentuia, 2,6-nmnazacnupo[3.4]okTanuna, 2,6-

muazaciupo|3.5]Honmna, 2,7-quazacnupo| 3. S|HoHuna.

Hpyroii acniekt BkitouaeT B cedst coenunenue ¢ popmynoii (I), mpu atom R mpencrasisier codoit
reTEePOLIUKJIIII, BLIOPAHHBIN U3 MUPPOJIMINH-3-1a, TUIEPUIH-4-1ja, munepas3uH- 1-wma,

azenan-4-mna, 1,25 6-terparunponupuann-S-una, 1,2,3,6-TeTparuaponupuanH-4-una,

3-azabunukiio[3.1.0]rekcan-3-uia, 8-azabuuukiio[3.2.1]okran-3-una,
2,5-nuazabunmkio[2.2.1rentan-2-ua, 2,6-muazacnupo[3.4]okTaH-2-una,
2,6-muazacnupo|3.4]okTan-6-una, 2,6-muazacnupo[3.5]HoHaH-2-una,

2,7-mmuazacnupo|3.5 |Honan-2-una, u 2,7-muazacnupo|3. S|aoHan-7-una.

Hpyroit acnekt BkIOuyaer B cebs coemuHenue ¢ ¢opmysnoi (I), mpu stom R; 3amemnen
TFeTePOLUKIIUIIOM, BbIOpaHHBIM U3 N, N-AUMeTUINUuppONuanH-3-aMmuHa,  N,N-
UM EeTUIITUTIEPUAUH-4-aM1HA, N, N-4-tpuMeTuinunepuanH-4-aMuHa, 1-
MeTHIMUNnepuanH-4-uia, 1-3tunnunepunnd-4-una, 1-(nponan-2-un)nunepuann-4-unia, 2-
TUAPOKCHA TWINHIePUANH-4-111a, 2-propaTrimunepuaH-4-una, 2,2-
i TopITHIMUNIEpUIUH-4-1JIa, N,N-mumertun-2-(nunepuaus- 1 -un)stan-1-amuHa,
N,N-mumerun-2-(nunepunus-1-mwin)nponan-1-amuna, (25,65)-2,6-muMetunnunepuaus-4-
wia, (2R,65)-2,6-mumernnmunepuans-4-una,  (285,65)-2,6-quaTunnunepuauH-4-una,
(28,65)-(2,6-muaTIn-1-metun)nunepunua-4-wna,  (2S5,65)-1,2,6-rpumernnnunepugua-4-
una, (2R,65)-1,2,6-tpumetnnunepunud-4-una, (25,4R,6R)-1,2,6-TpuMeTHITUTIEPU TUH-4-
Hja, (2R,6R)-1-3TH1-2,6- UM €THITTHITEPHANH-4-1J1a,
(2R,65)-[1-(2-propatun)-2,6-mumeTni |nunepuaus-4-una, (3twi-1-on)nunepuaus-1-nna,
2,6-mumeTunnunepuaun- 1 -un-stan-1-oma,  3-(1H-nupaso-1-uwn)nponun|nunepuuH-4-
uia, 3-(1 H-6en3umuna3on- 1 -un)nponi |nunepu muH-4-uma,
2-(1H-6en3umuazon-1-wn)stui | nunepuand-4-una, 1-atun-1,2,3,6-reTparuaponupuanH-
4-ua, 2,2,6,6-TeTpaMeTHIITANICPH IUH-4-HJ1a, 2,2,6,6-terpameruii-1,2,3,6-
teTparuaponupumua-4-una, (3R,55)-3,5-qumernnnunepasun-1-una, 1-metunazenaH-4-
una, 1-stunazenan-4-una, 2-propatuin)azenan-4-una, asenas-1-uia-3tan-1-omna, 4-mMeTwi-
1,4-muazenan-1-una, (3a8,6a8)-1-merunrexkcaruaponuppoiio|3,4-bnuppon-5(1H)-una,
(3a8,6a8)-5-merunrekcarunponuppodio|3,4-b Jnuppon-1(2H)-una,
(3aR,6aR)-1-metunrexkcaruaponuppoiio|3,4-bnuppon-5(1H)-una,

14



(3aR,6a8)-5-metunrekcaruaponuppoiio|3,4-clnuppon-2(1 H)-una,
(3aR,6a8)-5-(2-ruapoxcusTuin)rexcarugponuppoio| 3,4-clnuppon-2(1H)-una,
(3aR,6a8)-5-(nponan-2-mwn)rekcaruaponupposo| 3,4-clmuppon-2(1H)-una,
(3aR,6a8)-5-atinrekcaru nponuppoo| 3,4-cnuppon-2(1 H)-una,
(4aR,7aR)-1-metunoxraruapo-6 H-mupposo| 3,4-b Jnupuaun-6-una,
(4aR,7aR)-1-3Tunoxraruapo-6H-nupposo|3,4-b lnupuaun-6-una,
(4aR,7aR)-1-(2-ruaporcud T )oK Taruapo-6H-mupposo| 3,4-b JnupuanH-6-una,
(4aS8,7a8)-1-metunokrarunpo-6H-muppoo| 3,4-b jnupuaun-6-una,
(4aS8,7a8)-1-(2-ruapoxcusTun )okraruapo-6H-nmuppono| 3,4-b nupunun-6-una,
(7R,8aS)-7-runpokcurekcaruaponuppono| 1,2-anupazun-2(1H)-una,
(8aS)-8a-metunokraruaponuppoiio| 1,2-a|nupasun-2(1H)-una,
(8aR)-8a-metunokraruaponupposno| 1,2-a|nupazun-2(1 H)-una,
(1R,58,6s)-6-(aumeTnnamMuHO)-3-a3abnunkio[3.1.0]rexc-3-mna,

N, N-mumetn-3-azaounukino[3.1.0]rekcan-6-aMmuna,
(1R,55)-8-meTmn-8-azabumukio[3.2.1]okr-3-una,
9-metui-9-azabuimkio[3.3.1]Hon-3-una,
(3-rekco)-9-merm-9-azaburmkio[3.3. 1 JHon-3-una,
(1R,58)-9-meTun-9-azabunukiio[3.3.1]HoH-3-na,
S5-metun-2,5-nuazabunukino[2.2.1 renran-2-una,
(15,45)-5-metun-2,5-nuazabunukino[2.2. 1 Jrentan-2-una,
(18,45)-5-metun-2,5-muazabunukino[2.2. 1 Jrent-2-una 158)0%1
(18,4S5)-5-3tun-2,5-nuazabuumkio[2.2. 1 Jrent-2-una.

Hpyroit acnekt BKIO4yaer B cebs coemuHenue ¢ ¢opmysnoi (I), mpu stom R; 3amernen
TETEPOLUKIIAIIOM, BBIOPaHHBIM u3 N, N-mumeTunmupposiuinH-3-aMiHa, N,N-
IUM eTUIITUTIEPUAUH-4-aMHHA, N, N-4-tpuMeTHinunepuanH-4-aMuHa, 1-
MeTHInunepuana-4-una, 1-atun-nunepunud-4-una, 1-(mponan-2-un)nunepuanH-4-una,
2-TUIPOKCHUA TUIITUTIEPU IUH-4-1J1a, 2-propaTrnnunepuaiH-4-una, 2,2-
i TOpITHINMUIEPU TUH-4- 1)1, N,N-numertun-2-(nunepuun- 1 -un)3tan-1-amuHa,
N,N-mumerit-2-(nunepuans- 1 -mn)nponan-1-amuna,  (28,6S5)-2,6-mumernnmunepuaus-4-
wna, (2R,65)-2,6-mumetnnnunepuand-4-una,  (2S5,65)-2,6-qudTunnunepuauH-4-una,

(25,65)-2,6-quaTin- 1 -MetunnunepuauH-4-una, (25,695)-1,2,6-TpuMeTunnunepuInH-4-
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una, (2R,65)-1,2,6-rpumetnnnunepunud-4-una, (25,4R,6R)-1,2,6-TpuMeTimmunepuaua-4-
nja, (2R,6R)-1-3TIN-2,6- MM €THIITUIIEPHANH-4- 11,
(2R,685)-1-(2-bropaTIn)-2,6-AMMETHIIITHIIEPU THH-4-1I1a, nunepuauH-1-un-3ran-1-oma,
2,6-mumernimunepuui- 1 -mwi-atan-1-oma,  3-(1H-nupazo-1-wi)nponwn|nunepugua-4-
una, 3-(1 H-6en3umuia3o- 1 -un)np o |nunepu muH-4-ua,
2-(1H-6en3umuiazon-1-wn)atiw | nunepuani-4-una, 1-3tun-1,2,3,6-reTparuaponupuInH-
4-uja, 2,2,6,6-TeTpaMeTHIINATNIEPU AUH-4-HJ1a, 2,2,6,6-trerpameruii-1,2,3,6-
teTparuaponupumua-4-una, (3R,55)-3,5-qumernnnunepasun-1-una, 1-mertunazenaH-4-
WA, 1->Tunazenan-4-una, 2-¢ropaTrnasenad-4-una, asenaH-1-mi-3Tan-1-oma,
N, N-mumetin-3-azabunmkiio[3.1.0]rekcan-6-amMmuHa,

5-metun-2,5-auazabunmkinol2.2.1 rentan-2-una 158031
(18,4S5)-5-metun-2,5-mmazabunukio[2.2.1 Jrentan-2-una.

OnuH acnekT BKItOUaeT B cebs coenunenne ¢ Gopmysnon (1), mpu stom Ry mpeacrasnsier coboit
reTePOLUKIIIII-aMHHO, TIPU 3TOM F€TEPOLIMKIIHII BLIOPAH U3 a3eTUAMHUIA, TUPPOJIUIUHIIIA,
nunepuauHuia, 9-azadunmkino[3.3. 1 nonuna wim (1R,55)-9-a3abuunkio[3.3.1|HoHuna; u
OpU 3TOM B K&KIOM Cllydae TeTepOLHUKII npu Heobxomumoctu 3amerieH R3; u Ra
3aMEeCTHTEJISIMH.

Hpyroii acniekt BKitouaeT B cedst coenunenne ¢ popmynoii (I), mpu atom Ri npencrasisier coboit
reTepOLUKIIHI-AMHUHO, BBHIOPAHHBIN U3 a3€THIHH-3-WI-AMUHO, MTUPPOJIHAIHH-3-HI-aMUHO,
MUTIePU TUH-4-1T-aMHHO, 9-azabuumko[3.3.1]HOH-3-UI-aMHHO,
(1R,55)-9-azabunmkno[3.3.1]Hon-3-mwi-amuHo,  9-metui-9-azaburmiio[3.3.1]HoH-3-ui-
aMHHO, (3-rexco)-9-metmn-9-azabunukiio[3.3.1 |HoH-3-un-aMuHO WA
(1R,55)-9-meTnn-9-a3abunukino[3.3.1 |HOH-3-NI-aMHHO, TPU 3TOM B KXKIOM Ciydae
reTEePOLIUKJIIII PU HeoOXoauMocTh 3aMertieH R3 u Ry 3amecturensmu.

OnuH acrnekT BKItOUaeT B cebst coenunenue ¢ Gopmysoi (1), mpu stom Ry mpeacrasisier coboi
(rerepormxutiu)(C1-8aKu)aMIHO, IPU 3TOM I'€TEPOLMKIIMII BEIOpPAH M3 MHPPOTUANHIIIA
WK MUNEPUONHIIIA, U TIPH 3TOM B KaXKAOM CJIy4ae FeTePOLUKIINI MPH HEOOXOIUMOCTH
3amelneH R3 u R4 3amecturensmu.

Hpyroii acniekT BKtOUaeT B cedst coenunenue ¢ popmynoii (I), mpu atom Ry npencrasmisier coboit
(rerepormxuiiun)(C1saKui)aMHHO, TPH OSTOM TeTePOLMKIWI TPENCTaBIsieT CoOOMH

MUNCPU AUHU L.

16



Hpyroii acniekT BKitouaeT B cedst coenunenne ¢ popmynoii (I), mpu atom R; npencrasisier coboit
(rerepounkinn)(C1-8aKWIT)aMHHO, BBIOpAHHBIN U3 (THPPOTHIANH-3-1JT)(METHII)JaMUHO WITH
(munepunuH-4-wi)(METHI)aMHUHO; TPH 3TOM B KAKIOM Clydyae TeTepPOLHKIMII IpPH
HeoOxomuMocTu 3amernen Rs u R4 3amecturensmu.

Onun acrekt BiJrOUaer B ceds coemunenue ¢ dopmysoii (I), mpu stom R; BeIOpan w3 muaHo,
rajorena, ruapokcu, okco, Cigankumma, rano-Cisankunma, Ci-saakuia-kapOOHMIIA,
Ci-sanmkokcu, rano-Ci-gankokcu, Ci-gankokcu-Cigankuna, C1-8aaIKoOKCH-KapOOHUIIA, AMHHO,

Cisankun-amuno, (Ci-gamkmn)-amunao, amuHO-C1gankuna, Ci-gankui-amuHo-C1saikuia,

(C1-sankun);-amuno-C1-gaykuia, amuHO-C1.8aJIKIJI-AMHHO,
C1sankwmn-amuHO-C1 8aJIKHUIT-aMHHO, (Crsankmn)2-amuHO-C1.8aJIKHIT-aMHHO,
C1-sanmxokcu-C saJIKHII-aMUHO, C1-sankun-kapOOHUII-AMUHO,

C1-sanmkokcu-kapOoHu-aMuHo, ruapokcu-Cigankuia, ruapokcu-Cisankokcu-Cigaikua,
ruapokcu-CisalIKUT-aMIHO, (ruapoxcu-C1-saKui)2-aMHUHO 1503051
(ruapoxcu-C.gamkmn )(C1.8aKHII)aMHHO.

Hpyroii acniekt BKItO4YaeT B ceds coenunenue ¢ dopmysioi (I), mpu stom R3 BeIOpaH u3 muaHo,

rajoresa, THIPOKCH, OKCO, Cisankuina, rajo-Ci.sajaKua, C1-8aJIKOKCH,
Ci-sankokcu-Ci-sankuna, C-sanmkokcu-kapOOHHIIA, aMHHO, C1-8aJIKHJI-aMHHO,
(C1-sayKuIT)2-aMHHO, amuno-C1 sajKuia, Cisankuia-amuao-C1-galKkuia,
(C1-sankmi)z-amuHO-C1-gaKua, Cisankun-amuHO-C1.8aJIKUIT-aMHUHO,

Cisankokcu-Cigankmi-amuao, Ci.sankokcu-kapOOHMI-aMUHO, TUApoKcH-Cigaikua,
ruapokcu-Cisankokcu-Ci-saKuia, ruapokcu-C18aIKuI-aMIHO,
(ruapoxcu-C-ganmkun)r-aMmuno uiaH (ruapokcu-Ci.-gaski)(C1-saaKua)aMuHO.
Hpyroii acniekT BKtouaeT B cebst coenunenue ¢ popmynoii (I), mpu atom Rs npencrasmisier coboit
C1-sankuj1, BEIOpAaHHBINA U3 METHJIA, DTUJIA, TIPOIMKJIA, H30MPOIKIIA UK TPET-OyTHIA.
Hpyroii acnekT BKiIIOUaeT B cebst coenunenue ¢ popmynoii (I), Rs npencrasiser coboii Ci.ganku,
BLIOPAHHBIN U3 METHUJIA, STHJIA, TPOIKIIA, H3OMPOITKJIA UK TPET-OyTHIIA.

Hpyroii acniekT BKtouaeT B cedst coenunenue ¢ popmynoii (I), mpu atom Rs npencrasmisier coboit
raio-C1-gaJIKWII, BHIOPAHHBIN M3 TPUTAIO-METHJIA, TUraj0-METHIIA, FajJ0-MeTHIa, TPUraio-
STHJIA, AUTAJIO-ITUIIA, TAJI0-3TUJIA, TPUTAJIO-TIPOITHIIA, TUTAIO-TPOIIHJIA UITH TaJIO-TPOTIHJIA;

IpU 3TOM rajio BeIOpaH u3 ¢ropa, xyopa, bpoma wiu fona.
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Hpyroii acniekT BKitouaeT B cedst coenunenne ¢ popmynoii (I), mpu atom R; npencrasisier coboit
rano-Cigankui, BbIOpaHHBIH K3 TPUrajO-MeTIUIA, [UTANO-METHJIA, Tallo-METUIIA,
TPUTAJI0-3THIIA, JUTAJIO-THIIA, TPUTaJIO-MPONIJIA WIH AUTAJIO-IPONUJA; OPU 3TOM Tajio
BbIOpaH u3 (propa, xyopa, Opoma wim Hona.

Hpyroii acniekt BKitouaeT B cebst coenunenue ¢ popmynoii (I), mpu atom R3 nmpencrasisier codoit
ruapokcu-Ci.8aKu, BBIOpAaHHBIH u3 TUAPOKCU-METHIIA, TUIPOKCHU-3TUJIA,
THIPOKCH-TIPOIHIIA, TUTHIPOKCU-TIPONUIIA, THAPOKCH-0YTHIIA UJIH JUTHAPOKCH-OyTHIIA.

Hpyroii acniekT BKtouaeT B cedst coenunenne ¢ popmynoii (I), mpu atom Rs npencrasmisier coboit
FI/II[p()KCI/I-Cl.ga.IIKI/IJ'I, BLI6paHHLII>i U3 r’uapOKCHU-METUIIA, THUAPOKCU-O3THJIA, JUTHUOPOKCHU-
MPOIUJIA, THAPOKCU-0YTHIIA HITH TUTHAPOKCH-OyTHIIA.

Hpyroii acnekT BitouaeT B cedst coenunenue ¢ popmynoii (I), mpu atom Rs npencrasmisier coboit
C1-8aNIKOKCH, BEIOPAHHBIH U3 METOKCH, STOKCH, ITPOMOKCH HIJIA H3OMPOIOKCH.

Hpyroii acniekT BKtoUaeT B cedst coenunenue ¢ popmynoii (I), mpu atom R3 npencrasmisier coboit
rayio-C1-8aJIKOKCH, BBIOPAHHBIM W3 TPHUrajO-METOKCH, IUrajio-METOKCH, Trajio-METOKCH,
TPUTAJI0-3TOKCH, TUTAJIO-3TOKCH, TAJI0-3TOKCH, TPUTAJIO-TIPOIIOKCH, AUTAIO-IPOITOKCH HITH
raJio-mpoMOKCH; TIPH ITOM rajio BeiOpaH u3 propa, xjaopa, OpoMa uiiH iozaa.

Hpyroii acniekT BKitouaeT B cedst coenunenne ¢ popmynoii (I), mpu atom R; npencrasisier coboit
C1-saIKOKCH-KapOOHUII-AMHUHO, BBIOpAHHBIN u3 METOKCH-KapOOHHUI-aMHHO,
JTOKCH-KapOOHHMII-AMHHO, MPOMOKCH-KApOOHMI-aMHHO, H30MPOIOKCH-KaPOOHHI-AMHHO,
TpeT-0yTOKCH-KapOOHHIII-AMUHO.

Hpyroii acnekT BKitouaeT B ceds coenunenue ¢ popmynoii (I), mpu atom R4 mpencrasisier codoit
Cs-paukmmoanku, Cs-j4nukinoalnkui-Crsamkut, C3.14IMKI0TKAI-aMUAHO, aprii-C1-gaIKull,
aput-C1-8aJTIKOKCH-KapOOHUIL, apuit-cysbhormtokcu-Ci-gamKu, reTEePOLUKIIHIL,
reteporukII-C1-8aJIKIIT UM TETEPOAPIIT; TIPHU DTOM, B KaxI0oM ciiydae C3.141MKIIOaIKHII,
apuI, TETEPOLUKIIMII H TETEPOAPUII TMPH HEOOXOAMMOCTH 3aMEINEH OJHHM, IBYMS WA
Tpems Rs 3amectutensimu.

Hpyroii acnekt BkiouaeT B cebs coenunenne ¢ popmynoit (1), mpu arom Rs B kaxkaom ciydae
HE3aBHCHMO BBIOPAH M3 rajioreHa, TMaApPOKCH, uaHo, HuTpo, Cigankuna, rano-Cigankuna,
Cigankokcn, ramo-Cigankokcu, runpokcn-Ciganmkuna, amuHo, Ci-8aJKUJI-aMUHO,
(Crsankum)z-amuno, (Cisankun)-amuHO-Cisankmna, CisalKWI-THO WM TeTepoapul-

Ci-sankmia.
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OpnuH acnekT BKItouaeT B cebst coenunenue ¢ Gopmysnon (1), mpu stom Ry mpeacrasnsier coboit
apun,  rerepoapwi, — rerepoapmwi-amuHo,  (rerepoapui)(Ci.saiKWI)aMHHO WM
(rerepounkn)(C1-8aIKHIT)aMHHO.

Hpyroii acniekt BkJrouaeT B cedst coenunenue ¢ popmysioit (I), mpu atom Ro mpencrasnser coboit
apuJi, reTepoapu, rerepoapui-aMuuo uim (rerepoapu)(C1-8aaKuI)aMUuHO.

Hpyroii acnekT BKitouaeT B cebst coenunenne ¢ popmynoii (I), mpu atom Ry npencrasmisier coboit
apuJL.

Hpyroii acniekT BitouaeT B cedst coenunenne ¢ popmynoit (I), mpu atom Ry npencrasmisier coboit
reTepoapuiL

Hpyroii acnekT BKitouaeT B cedst coenunenne ¢ popmynoit (I), mpu atom R, npencrasmisier coboit
reTepoapu-aMHHO.

Hpyroii acniekT BKtouaeT B cedst coenunenne ¢ popmynoii (I), mpu atom Ry npencrasmisier coboi
(retepoapin)(C1-saJIKHIT)aMUHO.

Hpyroii acniekT BKtoUaeT B cedst coenunenne ¢ popmynoii (I), mpu atom Ry npencrasmisier coboi
(rerepounkin)(C1-8aIKUIT)aMHHO.

OnuH acnekT BKItOUaeT B cebs coemunenne ¢ Gopmysnon (I), mpu stom Rz mpeacrasnsier coboit
reTepoapui, BRIOpaHHBIN U3 THeHWNa, | H-upasonuia, | H-umunazonuna, 1,3-tuazonuna,
1,2,4-okcamuazomina, 1,3,4-oxcaauazonuia, TUPUANHIAIIA, THPUMUAUHIIA, | H-uHaonmna,
2H-uuponuna, 1H-unpazonuna, 2H-uHAa3onuMia, WHAOJU3WHUIA, OeH30(ypaHua,
Oenszotuenuna, 1H-Oensumupaszomuna, 1,3-Oenszormaszommna, 1,3-OeH30kcas3onuia,
9H-nypuHHUIA, ¢bypo[3,2-bnupuaunua, bypo[3,2-c]mupununmna,
bypo[2,3-c]nupumnua, THEHO|3,2-c|nupununuia, THEHO[2,3-d|mupuMuInHuIa,
1 H-muppoo|[2,3-b lnupuarnuna, 1 H-ntuppono|2,3-c|nupuaunmna,
nuppono[1,2-a|lnupumMuuHua, nuppono[1,2-a|nupasunmna,
nupposo[ 1,2-bnupunazunusia, nupazono[l,5-a|nupuananna, 2H-nmmpa3zono[3,4-

clnupunuuuna, 2H-nupasono[4,3-bluupuaununa,  2H-nupaszono[4,3-c]lnupuanHuia,

nupazonio| 1,5-a|nupaszununia, umuaaszol1,2-aJnupunuauna,
umuaasol 1,2-a|nupumMunuHmIa, umuasol 1,2-clmupumMuanana,
umnaaso[ 1,2-bnupunazunmna, nmuazol 1,2-alnupasunmna, 3H-umunazo[4,5-

blmupumuanna, umuaazo[2,1-b][1,3]tuazonuna, wumumaso[2,1-56][1,3,4]tnaguazomnmna,

[1,3]okcazono[4,5-b|mupununanna, [1,3]okcazono[4,5-clnupuaununa, [1,3]ruazonol4,5-
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c]nupununmna, [1,3]tuazono[S,4-bjnupuaunmna, [1,2,4]rpuaszono[1,5-a|lnupuauanna wim
XUHOKCAJIMHUJIA, TIPH 3TOM B KQXKIOM CiIy4ae reTepoapuil Mpu HeoOXOOUMOCTH 3aMelleH
R¢ u R7 3amecTurensmu.

Hpyroii acniekt BkJrouaeT B cedst coenunenue ¢ popmysioit (I), mpu atom Ro mpencrasnser coboit
rerepoapus,  BbIOpaHHBIH W3  THEH-2-Wja,  THEH-3-uia, 1 H-niupazon-3-una,
1H-mupazon-4-una, 1H-nmpazon-5-una, 1H-umupazon-l-uma, 1H-umupazosn-4-wuna,
1,3-tmazon-2-una, 1,2 4-okcammason-3-wna, 1,3,4-oxcagmazon-2-uja, NTUPUAWH-2-WIA,

MUPUANH-3-ujia, TupuanH-4-mna, nupuMuaun-4-una, 1H-wanon-3-una, 1H-unnon-4-una,

1H-napon-5-una, 1H-unpon-6-una, 1H-unpmazon-5-una, 2H-unna3on-5-una,
HHIOJIU3HUH-2-1J1a, Oensobypan-2-uia, Oensodypan-S-uia, OeH30THEH-2-UIa,
OeH30THEeH-3-1Ia, 1H-6en3umMuna3on-2-una, 1H-0en3umunason-6-uia,
1,3-0en30Kca3on-2-uia, 1,3-0en3okcazon-S-una, 1,3-0en3okca3on-6-uia,
1,3-0en3oTHason-2-umia, 1,3-0en3oTHason-5-una, 1,3-0en3oTHazoi-6-una,
9H-nypuH-8-una, ¢bypo[3,2-b|nupuaun-2-una, bypo[3,2-c]nupunun-2-una,
bypo[2,3-c]mupuaun-2-una, THeHO[ 3,2-c|mupuauH-2-una,

tHeHo[2,3-d|mupumunun-6-una, 1H-muppono[2,3-blnupuaun-S-una, 1H-nupposo|2,3-
c|mupunun-2-una, 1 H-nmuppono[2,3-clnupuann-4-una, nuppono| 1,2-aJnupumunun-7-una,
nupposo[1,2-alnupasun-7-una, nuppodo[ 1,2-bnupunazun-2-una,
nupazono[l,5-aJnupumun-2-una, nupasono[l,5-a|lnupuaun-5-una, 2H-nupasono|3,4-

c|mupunun-5-una, 2H-nupaszono[4,3-b|nupumun-S-una, 2H-nupasono[4,3-clnupuaus-5S-

uia, nrpa3oiof 1,5-a|nupasun-2-una, umuaasol 1,2-a|nupunun-2-una,
umuaaso[1,2-a|mupuanH-6-una, umuazo[ 1,2-a|mupumuaun-2-una,
umuaaso[1,2-a|nupumunuH-6-una, umuasol 1,2-clmupumuann-2-una,
umnaaso[ 1,2-b|nupunasus-2-una, umuaaso[ 1,2-b lnupunasun-6-uma,
umuaaso[1,2-a|nupasun-2-mna, umuazol 1,2-anupasun-6-mna, 3H-umunazo[4,5-
b]mupunnn-5-una, umuaaso[2,1-b][1,3]tuazon-6-una,
umnnaaso[2,1-b][1,3,4]tuaguazon-6-una, [1,3]okcazono[4,5-b|nupunun-2-una,
[1,3]okcazono[4,5-c]mupuann-2-una, [1,3]tuazonolS,4-blnupuaun-S-una,
[1,3]Ttrazono[5,4-clnupuann-2-muna, [1,2,4]tpuazono[1,5-a|mupuauH-6-nna WU
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XHHOKCAJIMH-2-MJIa; TPH 3TOM, B KXKIOM Clydae TeTepoapusl MpU HEOOXOTUMOCTH
3amerneH Re 1 R7 3amecturensmu.

Onun acnekt BimouaeT B cebs coemuuenue ¢ Gopmyioii (I), mpu arom Re BeiOpan u3 ranorena,
ruapokcu, nmano, Hutpo, Cisamkmna, rajno-Cigankmia, rugpokcu-Cigankuna,
Cisankoken, rano-Cisankokcn, Cisankokcu-Cisankmna, Ci-gamkokcu-Ci-8aIKOKCH,
(C1-sanmku)z-amuH0-C1-8aJIKOKCH, retepoapuii-C1.8aJIKOKCH, APUIIOKCH,
(Cisankun)z-amuno, Cigankokcu-Cigankuia-aMuto, Cigankuia-tuo, C3.14IUKI0ATKIIIA;
IIPY 5TOM TaJIOreH U rajio BeIOpaHsl 3 (hropa, Xjiopa, Opoma wim Homa.

Hpyroii acniekT BKitouaeT B cebst coenunenne ¢ popmynoii (I), mpu atom R npencrasmisier coboit
C1-saJKWJI, BRIOPAHHBINA M3 METHUIIA, STHJIA, TPOIUJIA, H3OMPOIKIIA UJIH TPET-OyTHIIA.
Hpyroii acnekT BkitouaeT B cedst coenunenue ¢ popmynoii (I), mpu atom R npencrasmisier coboit
C1-saJIKwJI, BRIOPAHHBINA M3 METHIIIA, STHJIA, TPOIUJIA, H3OMPOIKJIA UJIH TPET-OyTHIIA.
Hpyroii acniekT BKtoUaeT B cedst coenunenne ¢ popmynoii (I), mpu atom Re npencrasmisier coboit
rajio-C1-gasKii, BEIOPAHHBIA U3 TPUTAIO-METHJIA, JUTAJIO-METHIIA, TaJIO-METHIIA, TPUTAJIO-
STHJIA, AUTAJIO-ITUIIA, TAJIO-3THJIA, TPUTAJIO-TIPOITHIIA, TUTAIO-TPOIIHJIA WITH raJIO-TPOTIUJIA;

IIpH 3TOM Trajio BeIOpaH u3 Gropa, xjaopa, OpoMa ujH iosa.

Hpyroii acniekT BKitouaeT B cedst coenunenne ¢ popmynoii (I), mpu atom R7 mpencrasnsier coboit
Cs.psuuromoankut, Cs.14IHKI0ATKUI-OKCH, aPUIT, TETEPOLIHKIINIT UIIA T€TEPOAPHIL.

Onun acnekT BKIFOUaeT B ceds coenunenue ¢ ¢popmynoit (1), mpu atom R, mpencrasnser codoit
Bomopox min C1-gaJIKuIL.

OnuH acrnekT BKIItoUaeT B cedst coemuuenue ¢ Gopmysioi (1), mpu stom Ry mpencrasisier coboit
Bomopo uin C1-gaIKul.

Hpyroii acniekT BKitouaeT B cebst coenunenue ¢ popmynoii (I), mpu atom Ry npencrasisier coboit
rajo.

OnuH acniekt coeaunenus ¢ popmysioii (I) Bkarouaer B cebst coeiHeHne, BbIOpaHHOE 13 HOPMYJIbI

(Ia), popmyast (Ib), popmyast (Ic), popmyast (Id), bopmyast (Ie), hopmyasr (If), hopmyisr
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(Ig), dopmyasr (Ih), popmysner (11), popmymnst (I)), popmysner (Ik), hopmyaer (1), hopmysisr
(Im) wnu popmyer (In):

V\fN\ 28 Ry )N1\ 2 R, V\HNL 24 Ry
M@ OO o0 T
Rf 5 4 R1 R{ 5 4 Rf 5 Wi

(Ia), (Ib), (Ic), (Id),
PAES SOANS SO o1
R1)\ W3 R; NN R N 7 R1)\ 7 Nk
(le), (If), (Ig), (Th),
N R W1 W, R W, _N R
R A 2 Wl
miﬁ T O ey
R{ 5 V\(\Ns Ri : R{ T Wi
1), {0), (Ik), 1),
,/N 25 Ro V\I’W1\ N R,
JOP AP O
Ri N 7 R T N7
(Im) u (In),

i ero gopmy.

Hpyroit acnekt coemuuenus ¢ gopmyinoit (I) Bkiouaer B cebs coenuHeHHe, BHIOPAHHOE H3
dbopmyuet (Ib), dopmyist (Ic), bopmyner (Ie), hopmyast (If), bopmysst (Ig), dopmyast (11),
bopmyast (1)), dopmysst (Ik), hopmyisr (Im) umu dopmysnsr (In):

\/\gwk N\ R, R, W/W We/W1\ Wz\ R,
R1)I\W5?\[V\:H\|A: )'\1\ W/\l/ R1)\ N/ \Nl/;l\: R1)I\\/5f\[N//E

(Ib), (lo), (le), 1)
VVG/N\ 2 \\rRz N/N\ Wz\ R2 \/\[6/W1\ W2 \\rRz \ )/\11\ 2\ R2
)I\ A\ )I\v;(vfn )I\vgi ZN )I\ P ,I
R{ N 4 Ri 5 4 R 5 N R N W4’ 3
(g), (1), ), (Ik),
s NYRZ NZ | T WS NYR2
)ng: zN )% 7 )I\w;i ZN
Ri W, R N 4 R{ T N7
(I, (Im) u (In),
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uim ero gopmy.

Hpyroit acnekt coemunenus ¢ dopmynoi (I) Bkirouaer B cebs coenuHeHHe, BHIOPAHHOE M3
dopmyner (Ial), dopmyner (Ibl), dopmyner (Icl), dopmynsr (Id1), dbopmymner (Iel),
bopmyast (If1), hopmyast (Igl), dopmysst (Ihl), popmyner (Iil), popmysst (Ij1), hopmyJisr
(Ik1), dopmyuer (I11), popmyast (Im1) wnu dpopmydst (Inl), COOTBETCTBEHHO:

R, R, Ra  Ra Ra  Ra
Ra N R, R, N P2 NI N R, Ry NN
N
R = R, R/ Z R, R; Z Ra R Z
a b Ra  Rp a b a b
(Tal), (Ib1), (Te1), (1d1),
Ra Ry Ra R, Ra R,
Ry | N R, R, NG Ra:[Ni<:(R2 RaIF(NiRZ
2 Z Z =
R N R, R N R, R N R, R N~ R,
Rb a Rb a
(If1), (Ig1) (Ih1)
Ra R, Ra Ry Ra
Ra R, NI N R, Ra NYRZ
I !
Ri N R SN R,  Ri Z
a b b
{1, k1), 111),
Ra Ra
N N R, R, NYRZ
N
R1)§N R, R; NZ
Ry Ra
(Im1) u (Inl),

uim ero gopmy.

Hpyroit acnekt coemuneHus ¢ opmynoii (I) Bxiouaer B cebsi coeanHeHHe, BHIOpAaHHOE W3

dopmyasrl (Ibl), dopmynsr (Icl), dopmynsr (Iel), dopmynsr (Ifl), dopmyner (Igl),
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dbopmyasr (I11), dopmynsr (Ij1), dopmyner (Ik1), dopmyner (I11), dopmynsr (Iml) wmm
dbopmyasl (Inl), cOOTBETCTBEHHO:

Ra
Ra N\ R,
R{ Z Ra
Ra Rb
(Ib1),
Ra
| P
R; N R,
b
(Igl)
Ra
R, N R,
=
pe
Ri
b
(1)

i ero gopmy.

Ra R
R
NI A 2
R1 7 Ra
Ra Rb
(Icl),
Ra
N R
NI’ A 2
R1 Z Ra
Ra Rb
(Iil),
Ra
N ¢N R,
)\
Rj N Ra

b

(Im1) mnn

Ra Ra
Ra \ R2
Z
R N R,
b

(Iel),

Ra Ra
R, R
~N
R N~
a

R

R

@),

Ra
a NYRZ
~ZN
1 N"
a

(In1),

R, R,
Ra \ R2
P
R N7 R,
Ra
(If1),
Ra Ra
N Re
M
R7” N R,
b
(Ik1),

Hpyroii acniext coenunenus ¢ popmysoi (I) Bkmodaer B cebs coequnenue ¢ popmyuoit (Ial):

uim ero gopmy.
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Hpyroii acniekt coemuaenus ¢ popmydoi (I) Bkatouaer B cebs coenunenue ¢ popmydoi (Ibl)

Ra
Ren N R,
R | 7 Ra
a b
(Ib1)

uim ero gopmy.

Hpyroii acniext coemuaenus ¢ popmyJoii (I) Bkatoyaer B cebst coenunenue ¢ popmyioit (Icl):

Ra R
N Re
R | Z Ra
Ra Ry
(Icl)

uim ero gopmy.

Hpyroii acniekt coemuaenus ¢ popmydoii (I) Bkmouaer B cebs coenunenne ¢ popmyont (Id1):

Ra R,
R, R
R; AN

R, R

(1d1)

uim ero gopmy.

Hpyroii acnext coemuuenus ¢ popmyJoii (I) Bkatoyaer B cebst coenunenue ¢ popmysoii (Iel):

R, R
Ra N R2
Z
R; N R,
b
(Iel)

uim ero gopmy.



Hpyroii acniekt coemuuenus ¢ popmydoii (I) Bkatouaer B ceds coenunenue ¢ popmyon (If1):

R, R,
Ra NN R
P
R N R,
Ra
(If1)

uim ero gopmy.

Hpyroii acniext coemunenus ¢ popmyJoii (I) Bkmrouaer B cebst coenunenue ¢ popmyioit (Igl):

Ra
Ra:[N\ R,
=
R; N Rq
b

(Igl)
uim ero gopmy.

Hpyroii acniekt coemuaenus ¢ popmydoii (I) Bkmouaer B cedst coenunenne ¢ popmyiion (Thl):

Ra
Ra Ni(RZ
Z
R; N~ R,
(Thl)

uiam ero gopmy.

Hpyroii acniext coemuaenus ¢ popmyJoii (I) Bkaoyaer B cebs coenunenue ¢ popmyion (Iil):

uim ero gopmy.
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Hpyroii acniext coemuuenus ¢ popmydoii (I) Bkatouaer B cebs coenunenue ¢ popmydion (Ij1):

Ra Ra
Rq S Ro
R NéN
Ra
@)

uim ero gopmy.

Hpyroii acniext coemunenus ¢ popmyJoii (I) Bkmrouaer B cebst coenunenue ¢ popmyioit (Ik1):

Ra Ra
N Re
R1)I\N/ R,
b
(Ik1)

uim ero gopmy.

Hpyroii acniext coemuaenus ¢ popmyJoii (I) Bkatoyaer B cebs coenunenue ¢ popmydoi (I11):

Ra
Ra Ne. _R,
R
e
R{
b
11)

Wi ero Gopmy.

Hpyroii acniext coemuaenus ¢ popmyJoii (I) Bkatoyaer B cedst coenunenue ¢ popmydoii (Iml):

Ra
2 R,
X
R N Ra
b
(Im1)

uim ero gopmy.
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Hpyroii acniekt coemuaenus ¢ popmydoii (I) Bkmouaer B cedst coenunenue ¢ popmyion (Inl):

uim ero gopmy.

Ra
R, N
R N
Ra

(Inl)

\

/

\rRZ
N

Onun acniekt coenunenus ¢ hpopmynoii (I) umm ero popmer BIItOUaET B ce0s1 COEMHEHHE,

BbIOPAHHOE M3 TPYIIIbI, COCTOSIIEH U3

N—N
U

N/

Y

\
N—N

@
I

=N

N
H

I

—Z
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33

32

31
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Z
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39

51

30



31



32
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105

104

103

102

101

ZT

106

117

116

115

114

113

112
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129

128

127

126

125

124

ZT

135

134

133

132

131

130
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ZT

41

1

140

139

138

137

136

147

146

5

14

144

143

142
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153

152

151

150

149

148

159

158

157

156

155

154
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ZT

ZT

165

164

3

16

162

161

160

171

170

169

168

167

166
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7

17

176

175

174

189

188

187

186

39

N—N
\
N
P
§
173

185

184



ZT

ZT

195

194

193

192

191

190

201

200

199

198

197

196
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207

206

205

204

203

213

212

211

210

209

208

219

218

217

216

215

214
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222 223 224 225

226 227, u 228;

npu 3ToM (OpMa COENMHEHHsI BBIOPaHA U3 IPYIIIbI, COCTOAIIEN U3 COJIM, TPOJIEKAPCTBA, THAPATA,
conpBaTa, KJIATpaTa, M30TONOJIOra, paleMara, OSHAHTHOMEpa, [HacTepeoMepa,
CTEPEOU30MEPA, €0 MOJUMOP(HHOI UJTH Tay TOMEPHOH (HOPMBI.

Acnekt coenuuenus ¢ ¢opmyioi (I) mm ero ¢opmel (mpu 3ToM HOMEp coemuHeHHs (#1)
yKa3bIBaE€T, YTO cojieBas (opma Oblia BbIAENEHA) BKJIIOYAeT B Ce0s COeOMHEHUe,
BbIOPAHHOE W3 TPYIIIbI, COCTOSLIEH U3

Coen Haszsanue

11 2-(2-metun-2H-uHna30:-5-un )-6-(munepu IuH-4-11) XAHOJIUH
2! 6-(1-orunnunepugud-4-un)-2-(2-meTiin-2 H-uHaa3051-5- 1) XMHOJI H
3! 6-(2-merun-2H-unpazoun-5-1)-2-(nunepu auH-4-11) XMHOIOH

4 3-(2-merun-2H-unpazon-5-un)-7-(1,2,3,6-TeTparu Apornu puaH-4-11) LHHHOJIMH
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Coen Haszsanue

5! 4-merun-6-(2-metwi-2H-uHa30i-5-11)-2-(nunepuauH-4-1i1) X HHOJIMH
6'  6-(2-mernn-2H-unpazoun-5-ui)-2-( 1-MeTununepu i H-4-11) XUHOJTHH
7 2-(2-metun-2H -unpazon-5-un)-6-(nunepasuH- 1 -uia)XuHOJIUH

91 2-(1-stTuymunepunua-4-un)-6-(2-meTun-2H-uHa30-5- 1) XMHOIU H

10! 2-(2-merun-2H-uHpnas3ou-5-1u1)-6-(unepu auH-4-11) XHHA30JTHH

11 6-(2,7-mumetnn-2H-unnazon-5-un)-N-metun-N-(2,2,6,6-TeTpaMe THIITHITEPU AU H-
4-VLJT)XUHOJIMH-2-aMUH

12 N-merun-6-(2-merwn-2H-unnazon-5-mn)-N-(2,2,6,6-TerpaMeTHIIAIEpU IUH-4-
WJIT)XHHOJIMH-2-aMHH

13 6-(2,7-numerun-2H-unnazon-5-un)-2-(2,2,6,6-rerpamernn-1,2,3,6-
TETParuaAPOMUPH IH-4-1J1)XHHOJIHH

14  6-(2,7-numerun-2H-unaa3omn-5-un)-2-(2,2,6,6-TeTpaM e THIITUI €U U H-4- 11 ) XHHOJIHH
15 6-(2,7-mumernn-2H-nHna3omn-5-ni)-2-(munepuanH-4-1i1 ) XHHOJIIH

16  7-(2,7-mumernn-2H-uHna3on-5-nn)-3 -(munepuanH-4-nmn)-1,2,4-6eH30Tprasux

17 3-(2,7-mumernn-2H-uHna3on-5-nn)-7-(nunepuand-4-nmn)-1,2,4-6eH30Tpuasux

18  6-(2,8-numermnumunaso| 1,2-a|mupasun-6-ui)-2-(munepu auH-4- i )X HHOJIUH

19  6-(2,8-numermnumuaaso| 1,2-bnupunasun-6-um)-2-(nunepu auH-4-1in) XHHOJIUH

20  6-(2,7-mumernn-2H-uHnazon-5-mn)-8-rop-2-(munepuuH-4- i) XHHOJIHH

23 6-(2,7-mumernn-2H-nHnaz3o- 5-mn)-2-(nunepuauH-4-11) XU Ha30IHH

241 6-[2-meTun-7-(tpudropmerin)-2H-uH 1a30.-5-1ui]-2-(munepuauH-4-1ui) X HHOKCATHH
251 3-(7-¢prop-2-metun-2H-unnazon-5-un)-7-(nunepuaun-4-un)-1,2,4-6eH30Tpruasun

26  2-metwn-5-[7-(nmunepunun-4-mn)-1,2,4-0ensorpuasu-3-ui|-2H-uHna3omn-7-
KapOOHUTPHUIT

27  3-(2,8-mumermniumunasol 1,2-a|nupunun-6-un)-7-(nmunepugua-4-mn)-1,2,4-
OeH30TpUa3HH

28  3-(1,3-mumerunmupposo| 1,2-a|nupasun-7-un)-7-(nunepuaus-4-mn)-1,2,4-
OeH30TpUa3HH

29  3-(2,7-mumertwn-2H-uHAa307-5-m)-7 -(Munepu I H-4-11) XU HOJIMH
30 7-(2,7-mamerun-2H-nHaaz3o-5-w)-3 -(Munepu i H-4- 1) H30X HHOJIH H
31" 6-(2,7-mumerin-2H-unpazon-5-1u)-2-(nunepu i H-4-11)XHHOK CaJIuH

32  5-¢prop-7-(7-¢prop-2-metun-2H-unnazon-5-un)-3-(nunepuans-4-mn)-1,2,4-
OeH30TpUa3HuH

33  7-(2,7-mamerun-2H-unHnazon-S5-mn)-5-drop-3-(munepunun-4-nmn)-1,2,4-6en30Tprasux
341 6-(2,7-mumerin-2H-unpazon-5-1u)-8-prop-2-(munepu AuH-4- 11 )XUHA30IHH
351 5-[8-¢rop-2-(munepu auH-4-1n)XMHA30IUH-6-111 |-2-MeTu-2H-1uH1a3071- 7-Kap OOHU TPHIT

36  8-hrop-6-(7-brop-2-MeTu-2H-uHna30.-5-un)-2-(munepu auH-4-1i1) X HHA 30U H
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Coen Haszsanue

37" 6-(2,8-mumernnumunasol 1,2-b]nupunazun-6-un)-8-dhrop-2-(nunepuaun-4-
WJT)XUHA3OJIHH

38! 6-(2,7-nmumerun-2H-unna3on-5-un)-5-dhrop-2-(nmunepu auH-4-u ) X MHa30JIMH
391 6-(2,7-numerun-2H-unna3on-5-un)-7-(hrop-2-(munepuuH-4-un ) X MHa30JIMH

40  3-(2,8-mumernnumuaaso[ 1,2-a|mupuaun-6-ui)-S-drop-7-(nunepu aiuH-4-1m)-
1,2,4-0en3oTpuasud

41  5-drop-3-(8-¢prop-2-meTrnumuaazo| 1,2-a|nupuaun-6-mn)-7-(nunepuanH-4-u)-
1,2,4-6en3oTprasud

42  7-(2,7-mamerun-2H-nnnazon-5-mn)-5-prop-N-metnn-N-(nunepuaus-4-m)-
1,2,4-6en30Tpra3uH-3-aMUH

43  3-(8-¢dprop-2-metrmmumuaaso| 1,2-a|nupuaun-6-un)-7-(munepuans-4-mn)-1,2,4-
OeH30TpUa3HH

44  3-(2,8-mumermnimmunasol 1,2-bnupnaasun-6-mn)-7-(munepu quH-4-m)-1,2,4-
OeH30TpUasuH

451 6-(2,8-mumernnumunasol 1,2-b]nupunasun-6-un)-8-Gprop-2-(nunepu quH-4- 1) XuHOJIHH

46  7-(2,8-mumernnumuaasof 1,2-b]nupunasus-6-un)-S-prop-3-(nunepuauH-4-mi)-
1,2,4-6en3oTpuasux

471 6-(2,8-mumernnumunasol 1,2-b]nupunasun-6-un)-8-gprop-2-(1-MerTunnunepuuH-
4-YLT)XUHOJIMH

48!  6-(2,8-mumermnumunaso[ 1,2-bJnupunasun-6-un)-2-( 1-3 Tunnunepu aun-4-m)-
8-propxuHOINH

491 8-prop-6-(7-meTokcu-2-meTun-2H-uHaa305-5-ui)-2-(munepyu auH-4-11) XUHOJTHH

50'  8-¢prop-6-(8-prop-2-meTunumunaso[ 1,2-alnupuaun-6-un)-2-(nunepuauH-4-
WJT)XUHOJIMH

511  8-prop-6-(8-meTokcu-2-merunmumunasol 1,2-bnupunasun-6-un)-2-(nunepuaus-
4-11)XUHOJIMH

52 3-(7-merokcu-2-metun-2H-unnazon-S-un)-7-(nunepuaus-4-un)-1,2,4-6eH30TpHuasiH

53"  8-drop-6-[8-(2-MeTokcudTOKCH)-2-MeTuMMMHUIA30] 1, 2-b]nupunasun-6-un]-2-
(munepu I H-4-1i1)XUHOJHH

541 6-[8-prop-2-(nunepu quH-4-1)XuHOMMH-6-111 | -N-(2-MEe TOKCHI T ) -
2-metmnumuaaso| 1,2-bnupunazun-8-aMun

55" 7-(2,7-mametun-2H-unpazon-5-un)-5-prop-3-(1,2,3,6-TeTparuapony puauH-4-
YUT)IMHHOJIMH

56!  7-(8-azabunukno[3.2.1]okr-3-1un)-3-(8-prop-2-meTunumuazo[ 1,2-a]nupuaun-6-11)-
1,2,4-6en3oTpHrasuy

571 3-(2,8-mumetunumuaasof 1,2-b|nupunasun-6-un)-S-prop-7-(nunepuaun-4-um)-
1,2,4-6en3oTpHrasux

58!  S-drop-7-(8-prop-2-meTunumunaso[1,2-anupuaua-6-un)-3-(nunepuauH-4-m)-
1,2,4-6en3oTpuasux
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Coen

Hazsanue

591

60!

61!

621

63!

641

651

66!

671

68

691

70

71!
721

731
741

75

76

77

78

7-(8-3TOKCH-2-MeTunMuIa30[ 1,2-b]nupu nazun-6-mn)-S-prop-3-(munepu auH-4-w)-
1,2,4-06eH30Tprasun

7-(2,8-mumetmnumuiasol 1,2-a |l nupuaun-6-un)-5-prop-3-(nunepuaina-4-ui)-
1,2,4-06eH30TprasuH

5-¢prop-7-[2-metun-8-(tpudropmerin)umunazo[ 1,2-a|mupuaun-6-us|-3-(nunepuanH-
4-un)-1,2,4-0eH30TpUasuH

7-(2,4-mumertui- 1,3 -6eH30Kca30m-6-mn)-5-prop-3-(munepuann-4-nmn)-1,2,4-
OeH30TpUasHH

7-(2,4-mumertnin- 1 H-6en3umuna3on-6-ni)-5-drop-3-(munepuann-4-ni)-1,2,4-
OeH30TpUa3HH

7-(1,3-gumetunnupposio| 1,2-alnupasun-7-un)-S-prop-3-(nunepuaun-4-u)-
1,2,4-6en3oTprasuy

7-(2,7-mumetunnupasonol 1,5-alnupunus-5-wmn)-5-prop-3-(nunepu qmuH-4-ui)-
1,2,4-6en3oTprasuy

7-(2,7-mumetnn-2H-nupaszono4,3-b Jnupuau-S-un)-S-prop-3-(nunepuauH-4-mu)-
1,2,4-6en3oTprasud

7-(2,7-mumetun-2H-nupaszono| 3,4-c|nupumus-5-un)-5-prop-3-(munepuanH-4-umn)-
1,2,4-0en3oTpuasux

5-prop-7-(4-prop-2-metuin-1,3-6en3okcazon-6-mi)-3-(munepuainH-4-1)-
1,2,4-0en3oTprasux

7-(2,8-mumetnnnmuasol 1,2-blnupunazun-6-un)-5-prop-3-(1-mMerunnunepuais-
4-un)-1,2,4-06eH30TpUasuH

7-(2,8-mumermnumuaasol 1,2-b|nupunazun-6-mn)-3-(1-a tunnunepu sua-4-mn)-S-Grop-
1,2,4-06eH30TpHasuH

7-(2,7-mumetnn-2H-uHaa300- 5-mt)-5-grop-3 -(munepu iuH-4- i) H30X HHOJIUH

7-(2,8-mumetnumunasol 1,2-b|nupunazus-6-mn)-5-prop-3-(nmunepu qun-4-
WJT)H30XUHOJTUH

7-(2,7-mumetnn-2H-uHaa300-5-mt)-5-prop-3 -(munepu inH-4- 11 ) {UHHOJINH

7-(2,8-qumetnumugasol 1,2-b]nupunazus-6-mn)-5-prop-3-(munepu qun-4-
YUT)IMHHOJIMH

2-{4-[7-(2,8-mumernnumuaaso[ 1,2-bnupunasun-6-ui)-S-HTOPLUHHHOIMH-3 -
W |IHepu IuH- | -1} 3TaHON

7-(2,8-mumetmnmunasol 1,2-bmupuaasun-6-mn)-3-( 1 -3 Tunnunepu anH-4-1)-
5-pTopurHHOIUH

7-(2,8-gumetunnmuaasol 1,2-blnupunasun-6-uin)-5-prop-3-(1-nponunnunepu ainH-
4-YLT)IMHHOJINH

7-(2,8-mumetnnnmunasol 1,2-blnupuaazun-6-un)-5-prop-3-[ 1-(nponan-2-
W)U ePU JUH-4-1J1 | IUHHOJTHH

45



Coen

Hazsanue

79

80!

81!

82

83!

841
85
86

871

88

89

90

91!
92!

931

941

951
96!
971
981

991
100!

101!

7-(2,8-mumetnnnmuasol 1,2-blnupunazun-6-un)-5-grop-3-(1-Mermnnunepuais-
4-uT) UUHHOJIH

7-(2,8-mumetmnumuasol 1,2-b|nupunasun-6-m)-S-¢prop-3-(nunepasus-1-
WJIT)[IUHHOJIMH

7-(2,8-mumetnumunasol 1,2-b|nupunazun-6-un)-3-[(3R,55)-3,5-qumetrnnunepasus- 1 -
Wi|-5-pTOPLUMHHOIUH

6-(2,8-mumernnumugasol 1,2-blnupunazus-6-mn)-8-prop-2-(nmunepu auH-4-
WJT)XHHOKCAJIUH

7-(2,8-qumetnnumuaasol 1,2-b|nupunasun-6-un)-5-prop-3-[1-(2-
(bTOpaTHI) U EPU TUH-4-1J1 |IUHHOJINH

7-(2,8-mumetnnnmuaasol 1,2-b|nupuaasun-6-uin)-3-(nunepu quH-4-1j1) IMHHOJTUH
7-(2,8-mumetnnnmunasol 1,2-blnupunazus-6-mi)-3-(1 -3 Tunnunepu auH-4- 11 ) HIHHHOJIUH

1-[7-(2,8-mumeTnmumunazol 1,2-b|nupunazui-6-ui)-5-propunHHonus-3-mi]-N,N-
JMMETHUJIITU PPOJIU IHH-3-aMUH

7-(2,8-mumetnnnmugasol 1,2-blnupunasun-6-un)-3-[(25,6S5)-2,6-mumeTrunnunepuaa-4-
Wi|-5-pTOPLUHHHONINH

1-[7-(2,8-mumeTnnumuasol 1,2-b|nupuaazun-6-ui)-5-pTopunHHOTUH-3-1J1] -
N,N-gumeTunnunepuaua-4-aMuH

(BR)-1-[7-(2,8-mumetnmumuniazol 1,2-blnupuaazus-6-mm)-5-pTopunHHOMH-3-11 |-
N,N-nuMeTnmuppoauant-3-aMuH

7-(2,8-mumetunumuasol 1,2-blnupunazun-6-un)-3-[(2R,4r,65)-2,6-
MM ETUITUTIePU TUH-4-1J1 |- 5- D TOPLUHHOINH

5-drop-7-(2-metrmumunasol 1,2-anupuMuuH-6-m)-3-(munepu 1uH-4-1t) U HHOJIHH

5-drop-7-(8-dprop-2-merunumu nazo[ 1,2-a Jnupuaus-6-wmi)-3-(nunepu auH-4-
WJT)UUHHOJIMH

6-[S-drop-3-(munepu muH-4-ui1 ) IHHHOJHH-7-1J1 | -2-Me TiuMu aa3o| 1,2-a|nupuainH-
8-kapOOHUTPIIT

5-prop-7-(2-metun|1,2,4 | rpuazono| 1,5-a]nupunus-6-wm)-3-(nunepu quH-4-
W) [{HTHHOJIMH

5-¢prop-7-(2-metun-2H-uHaa305-5-1i)-3-(nunepu quH-4-11) IMHHOJTUH
5-prop-7-(7-prop-2-metun-2H-unnazo-5-uin)-3-(nunepu quH-4-uj1 ) T HHOJTHH
5-prop-7-(6-prop-2-metin-2H-unaaz30-5-ui)-3-(nunepu guH-4- i) T HHOJTHH

3-[1-(2,2-mudropatin)nunepuaun-4-un|-7-(2,8- mumerunumunasol 1,2-bnupugasun-6-
W1)-5-pTOPLUMHHOINH

5-prop-7-(2-metunumuaaszo[ 1,2-bnupu gazun-6-un)-3-(munepuanH-4-ui) {UHHOJIHH

3-(1-3tunnunepunus-4-mn)-S-prop-7-(2-metunumunaso| 1,2-blnupuaazunn-6-
YUT)IMHHOJIMH

7-(1,3-mumetunmupposno[ 1,2-alnupazun-7-un)-5-prop-3-(nunepu auH-4-1i1 ) HIHHHOJIUH
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Coen Ha3panmne
102!  3-(1->tunmunepunun-4-un)-5-prop-7-(8-hrop-2-mMetnnumunaso[ 1,2-a]nupuaus-
6-¥UT) IUHHOJIMH
103"  7-(2,8-mumerunumunaso[ 1,2-a]mupuaus-6-uin)-5-drop-3-(nunepuaun-4-ui) IHHHOIUH
104!  5-[5-¢rop-3-(munepuuH-4- 1) {UHHOIUH-7-11|-2-MeTHII-2 H-UH 1a3071-7-KapOOHU TPUIT
105 7-(8-s3tmn-2-metunumuaaso[ 1,2-bnupunazun-6-un)-S-prop-3-(nunepu nuH-4-
W) [{HUHHOJIMH
106  5-drop-7-(8-mertokcu-2-mermmumuaasof 1,2-bnupunasun-6-ni)-3-(nunepuanH-
4-YUT)IMHHOJIH
107  {6-[5-drop-3-(munepuauH-4-us) {UHHOIMH-7-11 | -2-MeTrnuMuaa3o| 1,2-bnupuaasun-
8-111} MeTaHO
108  6-[5-¢drop-3-(nmunepuanH-4-11)UIMHHONMUH-7-1|-2-MeTrnuMiaaso[ 1,2-bnupuaa3uH-
8-kapOOHUTPIIT
109!  5-dprop-7-(4-dprop-2-metun-2H-unnazon-S5-un)-3-(nunepuauH-4-1u) IMHHOJUH
110  6-(2,8-mumermnnmunaszo| 1,2-b|nupnnazus-6-umn)-2-(1-3 Tunmunepu iuH-4-m)-
8-(pTOopXUHOKCATUH
111 3-(1->Tummunepuaus-4-un)-S-¢prop-7-(8-metokcu-2-metnmmuaazol 1,2-blnupunazun-
6-HJT) INHHOJIMH
112 7-(8-uuknonponui-2-metunumMuaaso| 1,2-blnupuaasun-6-un)-5-drop-3-(nunepuauH-
4-uJ1)UMHHOJIH
113 {6-[3-(1-3tmmunepunuH-4-uin)-S-propunHHOIUH-7-11] -
2-metmumuaaso| 1,2-bnupuaasun-8-unf Meranon
114 6-[3-(1->Trumunepuann-4-ui)-S-HTOPLUUHHOINH- 7 -1 |- 2-MeTriumMuaasof 1,2-
b|nupunazus-8-kapOOHUTPUIT
115! 7-(8-umxnonponui-2-metunumuaaso| 1,2-blnupunaszun-6-un)-3-(1-stunnunepuaun-4-
W1)-5-pTOPLUMHHOINH
116  7-(6,8-mumernnumunasof 1,2-a|mupasus-2-wmi)-5-GTop-3-(nmunepu quH-4-1i1) IHHHOJTUH
1171 5-prop-3-(8-prop-2-metunumunaso[1,2-aJnupuaun-6-un)-7-(1,2,3,6-
TETPAru PO UPH IH-4-1JT) IUHHOJTHH
118  7-(2,4-mumerni-1,3-6en3oruason-6-mn)-S-¢prop-3-(nunepuauH-4 -1 ) IHHHOIUH
119  7-(6,8-mumernnumuaasof 1,2-a]oupasus-2-mn)-3-(1 -atununepuanH-4-um)-S-
(TOPLUMHHOIUH
120! 7-(2,4-mumerun-1,3-6en30otrazon-6-un)-3-(1->runnunepu aun-4-un )-5- HTopuuHHOIMH
1211 7-(8-3mun-2-metunumuaazo| 1,2-bnupunasun-6-un)-3-(1-smunnunepuua-4-um)-
S5-pTopurHHOIUH
122! 7-(8-3mun-2-metunumunaso| 1,2-bnupunazun-6-umn)-5-prop-3-( 1 -MeTHaIUNEPH TMH-
4-uJ1)UMHHOJTUH
123" 2-{4-[7-(8-3Tun-2-metunumunaso[ 1,2-b]nupunasun-6-un)-S-GpTOPUUHHOIUH-

3-wi|nunepuauH-1-un} atas-1-on
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124

125

126

1271

128!

129
130

131

132

133!

134!

135!

136

137

138!

139!

140!

1411

142!

143

7-(2,8-mumetnnumuasol 1,2-blnupunazun-6-mn)-5-prop-
3-[(28,69)-1,2,6-Tpumernnnunepu uH-4- 11 | IMHHOJTUH

7-(2,8-mumetmnumunasol 1,2-b]nupunasun-6-mn)-3-[(2R,6R)-1-31m-
2,6- muMeTHITTUIepU U H-4-1J1 | -5 - TOpIUuHHOTHH

7-(2,7-mametnn-3 H-umuna3zo 4,5-b]nupuaus-5-un)-5-prop-3-(nunepu nuH-4-
YUT)IMHHOJIMH

2-{4-[7-(2,8-mumernnumuaaso[ 1,2-bnupunasun-6-ui)-S-GTOPLUHHHOIMH-3 -
wi |nunepuua-1-ui}-N,N-mumerumdtad- 1 -aMmuH

5-prop-3-(8-prop-2-metrunumunazo| 1,2-a|nupuaun-6-mi)-7-(munepuaun-4-
YUT)IMHHOJIMH

3-(azenan-4-un)-7-(2,8-mumernnumunasol 1,2-b|mupunazuH-6-m)-5-G TOPLUHHHOINH

3-[(28,695)-2,6-muatinnunepu aun-4-ui|-7-(2,8- mumernnumuaaso[ 1,2-b|nupumazus-6-
W1)-5-pTOPLUMHHOINH

3-[(28,695)-2,6-muaTin- 1 -metunnunepuaun-4-ui)-7-(2,8-numernnumuaasof 1,2-
b]|nupu nazuH-6-1m1)-5-GTOPLUUHHOIUH

7-(2,7-mamernn-3 H-umunasol 4, 5-bnupunus-5-nn)-3-(1 -3 Tunnunepuans-4-ui)-
S5-pTopurHHOIUH

7-(2,7-mamernn| 1,3 Jtuazono[ 5,4-bnupu nuH-5-1m)-5-prop-3-(nunepuaun-4-
YUT)IMHHOJIMH

5-prop-3-(7-prop-2-metun-2H-unnazon-5-un)-7-(1,2,3,6-reTparu iponupu guH-
4-uJ1)UMHHOJIH

7-(2,7-mamerun| 1,3 Jtuazono[ 5,4-bnupu nun-5-mn)-3-(1 -sTunnunepuaua-4-nm)-
5-dropuuHHOIHH

7-(4,6-mumertn| 1,3 Jokcazono[4,5-c|nupunun-2-un)-3-(1 ->Tunnunepuaus-4-mi)-
5-dropuuHHOMHH

7-(4,6-mumertnin| 1,3 Jokcazono[4,5-c|nupuaus-2-un)-S-¢prop-3-(nunepuamnH-4-
YUT)LIMHHOJIMH

2-({6-[5-dbrop-3-(nunepunuH-4-w) IUHHONNH-7 -1 |-2-MeTruMuaa3o[ 1,2-
b]mupumazus-8-m} okcn)-N,N-numeTiisTan- 1 -aMus

3-({6-[5-dTop-3-(munepuaun-4-u)HHHHOIUH-7 -1 |-2-MeTunMua3o|f 1,2-
b|mupunazus-8-mn} okcn)-N,N-numerminponaH- 1 -aMux

5-prop-7-{2-metun-8-[2-(1 H-nupa3zosn-1-mn)arokcu Jumuaaso[ 1,2-b|nupu nasus-6-wm} -
3-(munepuauH-4-1T) IUHHOJTUH

5-prop-7-{2-metun-8-[3-(1 H-nupaszon-1-uwn)nponokcu Jumuaaso[ 1,2-b]onupunazus-6-
i1} -3-(munepu an H-4- 1) ITHHOJTNH

5-prop-7-{8-[3-(1 H-umumazon- 1 -un)mponokcu |-2-metunumuaaso| 1,2-blnupunazun-6-
i1} -3-(unepu an H-4- 1) ITHHOJTHH

7-(2,8-mumetnnnmugasol 1,2-blnupuaasun-6-un)-S-prop-3-(muppoauans-3-
YUT)IMHHOJIMH
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144

1451

146!
147

148

149

150!

1511
152

153!

154
155

156!

1571

158

159

160

161

162

163!

164

7-(1-3Tunmunepunud-4-mn)-5-prop-3-(8-prop-2-mernmumuaazo| 1,2-a Jnupuaun-
6-¥UT) IUHHOJIMH

3-{1-[3-(1 H-6en3umuna3o- 1 -ua)mpomnui | nunepu anH-4-um} -
7-(2,8-mumetmnumunasol 1,2-bnupunasun-6-mn)-S-propruuHHomH

7-(5,7-mametundypo[2,3-c|nupunun-2-ui)-S-¢prop-3-(nunepuanH-4 -1 {HHHOJIMH

7-(4,6-mumertnn| 1,3 Jtuazono[4,5-c|mupuaun-2-ui)-3-(1 -3 TunnunepuanH-4-u)-
5-pTopuUMHHOIUH

7-(2,7-mametnn| 1,3 Jokcazono[ S,4-b]nupunus-5-wmn)-5-prop-3-(nunepu qun-4-
YUT)IMHHOJIMH

7-(4,6-mumernn| 1,3 Jtuazono[4,5-c|nupuaun-2-un)-S-¢prop-3-(nunepuans-4-
YUT)IMHHOJIMH

7-{8-[3-(1 H-6en3umunazon- 1 -un)mponokcu |-2-metunumuaaso| 1,2-bnupunazun-6-
w1} - 5-brop-3-(munepu AuH-4-1i1 ) INHHOJINH

5-prop-3-(7-prop-2-metun-2H-unnaz3o-5-un)-7-(munepu AuH-4-uj ) T HHOJTHH

7-(2,7-mumerun| 1,3 Jokcazono[ S,4-b]mupunus-5-mn)-3-(1 -aTunnunepuauH-4-m)-
5-pTopurHHOIUH

7-(1-3tun-1,2,3,6-rerparuaponupunut-4-mi)-5-prop-3-(7-prop-2-mermn-2 H-uHaa3071-
5-HJT)IUHHOJIUH

7-(1-3tunmunepunud-4-mn)-S-prop-3-(7-prop-2-metun-2 H-uHaa3071-5-1i1 ) IHHHOJUH

2-{(28,65)-4-[7-(2,8-mumerunumunazol 1,2-b|nupunazun-6-mi)-5-GTOPLUHHHOINH-3 -
wi|-2,6-quMeTununepuIuH- 1 -mn} atan-1-on

3-(2,8-mumetnnumunazol 1,2-amupunun-6-mn)-5-prop-7-(1,2,3,6-reTparu iponupu IuH-
4-1T) UUHHOJIH

3-(2,7-mumerun-2H-unaazon-5-mn)-5-prop-7-(1,2,3,6-rerparuaponupuainna-4-
WJT)UUHHOJIMH

3-{4-[7-(2,8-mumerunumuaaso[ 1,2-b]mupunazus-6-mi)-5-hTOPUHHHOINH-3 -
wi |nunepuqua- 1 -} -N,N-quMetusnponas- 1 -aMuH

3-{1-[2-(1 H-6en3umunazon- 1 -ua)> Tii | nunepuanH-4-um } -
7-(2,8-mumetnnumuaasol 1,2-b|nupugasua-6-ui)-S5-GTopunHHOIIH

7-(2,8-mumetnnumuaasol 1,2-b|nupunasun-6-un)-5-prop-3-{1-[3-(1 H-nupazo-
1-un)npomnu |nunepu quH-4-11§ TAHHOJIMH

7-(2,8-qumetnnnmunasol 1,2-b]nupunazus-6-mn)-5-prop-
3-[(2R,65)-1,2,6-TpuMeTunnUNIEPHANH-4- 1T | IUHHOJINH

7-(2,7-mumetnn-2H-nupaszono[4,3-b Jnupuaun-S-un)-S-prop-3 -(nunepuaus-4-
YUT)IMHHOJIMH

5-¢prop-7-(7-merokcu-2-merun-2H-nupaszono[4,3-b|nupuaun-S-wun)-3-(nunepuanH-
4-VLT)IHHHOJINH

7-(2,7-mumetun-2H-nupaszono[4,3-b lnupuaus-S-un)-3-(1-3tunnunepuanH-4-u)-
5-pTopunHHOIUH
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165!  8-prop-2-(7-dprop-2-metun-2H-unnazon-5-un)-6-(1,2,3,6-TeTparuapony puanH-
4-n1)XHUHA30JIMH

166'  8-dprop-2-(7-prop-2-metun-2H-unnazon-S-un)-6-(1,2,3,6-rerparu qponupuanH-
4-WJ1)XUHOJIMH

167"  3-(2,8-mumerunumunaso[ 1,2-b]nupunazun-6-un)-5-prop-7-(1,2,3,6-
TETPAru PO UPH IH-4-1JT) IUHHOJTHH

168  7-(2,8-mumermnumunasol 1,2-b]nupunazun-6-un)-3-[(2R,685)-1-311n-2,6-
TMMETHITUTIEPU TUH-4-111|-5-QTOPLUHHOINH

169  3-[(1R,31,55)-8-azabuuukio[3.2.1]okran-3-ui]-7-(2,8-numernnumuaaso[ 1,2-
b]|mupumazuH-6-m)-5-PTOPLUUHHOIUH

170  7-(2,8-mumernnumuaaso| 1,2-bnupunazun-6-un)-S-gprop-3-[(2R,65)-1-(2-pTopatin)-
2,6-TAM e TUITITATTEPU AU H-4- U1 | IWHH OJTHH

1711 5-¢rop-3-(7-dprop-2-metun-2H-6enzorpuason-5-un)-7-(1,2,3,6-TeTparu ApOnupy AUH-
4-VLT)IHHHOJINH

172 7-(7-3tan-2-metun-2H-nupazono[4,3-b|mupunun-5-un)-5-prop-3-(nunepuaux-
4-YLT)IMHHOJINH

173! 3-(1-atumunepunun-4-un)-5-¢prop-7-(7-metokcu-2-metun-2H-nupaszono[4,3-
b|mupu IuH-5-11) HIMHHOJTUH

174  7-(7-3tan-2-metun-2H-nupasono[4,3-b|mupunun-5-un)-3-(1 -3 THnnunepu aiuH-4-1i)-
5-pTopunHHOIUH

175" 5-[5-¢rop-7-(1,2,3,6-TeTpard ApOonupH IuH-4- 11 ) {UHHOIUH-3-11|-2-MeTu-2 H-
WHIa30J1-7-KapOOHUTPHUIT

176'  6-[5-¢rop-3-(1-MeTrnnunepu i -4-ui ) UMHHOJIUH-7-1J1]-2-MeTuaumunaso| 1,2-
b]nupnazus-8-kapOOHUTPUIT

177" 3-(2,7-mumerun-2H-unna3oun-5-ui)-5-drop-7-(nunepu auH-4-ui ) UHHHOJIUH

178! 6-{5-¢prop-3-[1-(2-rUaApOKCUI TII )TUTI €PH U H-4-IJ1 | {UHHOIMH-7-1J1} -
2-metmumuaaso| 1,2-b Jnupunasun-8-kapOOHUTPUIT

179! 6-{5-dprop-3-[1-(2-propsTun)nunepuauH-4-ui | HHHHOTMH-7-1J1 } -
2-metmumuaaso| 1,2-b Jnupunasun-8-kapOOHUTPUIT

180  {6-[5-dprop-3-(1-MeTmnmunepuaiH-4-1i1)IHnHHOJTUH-7-1J1 |-
2-metmumuaaso| 1,2-bnupuaasun-8-un} Mmeranon

181"  2-(4-{5-dprop-7-[8-(runpoxcumern)-2-metuaumuaasol 1,2-b]mupunazuu-6-
W | {UHHOJIMH-3-1J1 } MU epH auH- | -un)aTan- 1 -on

182!  (6-{5-drop-3-[1-(2-propaTin)nunepu mH-4- 1 | IUHHOIMH-7-1JT } -
2-metmumuaaso| 1,2-bnupunasun-8-ua)MeraHosn

183  3-(2,7-mumermn-2H-unnazon-5-mn)-7-(1->munmunepu auH-4-ui)-5-HTOpIUHHOINH

184!  6-(1-3tan-1,2,3,6-terparuaponupuun-4-mn)-3-prop-2-(7-prop-2-merun-2 H-uuaa3o-
5-HI)XUHOIUH
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185!

186

187

188

189

190

191!

192!
193!
194!

195!

196!

197

198

199

200

201!

202!
203

204

205!

3-(2,8-mumetnnumuasol 1,2-blnupunazun-6-un)-5-prop-7-(munepu aun-4-
WJIT)[IUHHOJIMH

3-(2,8-mumermnumuasol 1,2-bnupunasun-6-wmn)-7-( 1 -3 Tunnunepu auH-4-1)-
5-ropuuHHOIHH

{6-[5-brop-3-(nunepuauH-4-11) HIHHHOIUH-7 -1 |-2-MeTuaumuaaso[ 1,2-b|nupunasus-
8-1J1} aLleTOHUTPHLIT

7-(2,8-qumetnumugasol 1,2-b|nupunazus-6-un)-5-prop-3-(1-merunazenan-
4-¥UT)IMHHOJIH

7-(2,8-gumernnmuaasol 1,2-b|nupunasun-6-un)-3-(1-3tunazenan-4-imm)-5-
(TOPLUMHHOIUH

2-{4-[7-(2,8-mumeTnnumuaazo[ 1,2-bnupunasun-6-ui)-S-HTOPLHHUHHOIMH-3 -1 |a3enaH-
1-mn}aran-1-on

7-(5,7-mumetnn- 1 H-nuppoino[ 2,3-c|nupuaus-2-mi)-5-prop-3-(munepu auH-4-
YUT)IMHHOJIMH

8-prop-2-(7-prop-2-mertun-2H-unnaz30-5-1ui)-6-(nunepu auH-4- i) X HHOJUH
6-(1-3tunnunepunus-4-mn)-8-prop-2-(7-prop-2-metun-2 H-uHaa3071-5-1i1 ) XUHOJHH

5-prop-7-[8-(1 H-umuaazon-1-un)-2-metumumu na3o| 1,2-blnupu nazun-6-ui|-3-
(munepuaH-4-1IT)IHTHHOJINH

5-prop-7-(2-metun-8-penokcunmunazol 1,2-b|nupunazus-6-mn)-3 -(nunepuauH-
4-¥L1)IUHHOJINH

7-(4,6-mumertun| 1,3 Jtuazono[ 5,4-c|nupuaun-2-un)-S-prop-3-(nunepuaus-4-
YUT)IMHHOJIMH

7-(4,6-mumertun| 1,3 JtuazonolS,4-clnupunus-2-mn)-3-( 1 ->tunmunepuaua-4-m)-
5-dropuuHHOIHH

3-(2,7-mumerun-2H-unna3on-5-un)-5-prop-7-(2,3,6,7-rerparunpo- | H-azenun-
4-WT) IUHHOJIH

7-(2,8-mumetnnumuaasol 1,2-b|nupunasun-6-uin)-5-prop-3-[ 1-(2-propatuin)azenan-
4-Wn | HMHHOJIUH

3-(1-3tunnunepuaus-4-mn)-5-prop-7-(2-metun-8-penokcunmunazol 1,2-bmupunaszus-
6-HJ1) IHHHOJIMH

6-(1-3tun-1,2,3,6-rerparuaponupunu-4-mn)-8-prop-2-(7-prop-2-metin-2 H-uHaa301-
5-HI)XMHA30JIMH

6-(1-3tunnunepunus-4-imn)-8-prop-2-(7-prop-2-metn-2 H-uHaa3071-5-1i1) XUHAZOTUH

(35,45)-4-[3-(2,7-numertin-2 H-unaa3071-5-ui)-S-p ropunHHOMMH-7-1 | nunepuanH-3,4-
ZIMOJ

5-pTop-7-(2-metun-8-nponmnumuaasof 1,2-blnupuaazun-6-ni)-3-(nmunepuans-4-
YUT)IMHHOJIMH

{6-[3-(1-3TunnunepuanH-4-1m1)-5-G TOPLUHUHHONMH-7-11|-2-MeTrnuMuAa3o[ 1,2-
b|mupuma3zuH-8-11} ae TOHU TPHIT
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206

207

208

209

210!
211

212

213

214

215

216!

2171

218!

219!

220!

221!

222

223

224

2251

2-{6-[3-(1->tunmunepu quH-4-11)- S-PropuuHHOMMH-7-11 |-
2-metunumuaasol 1,2-bnupunasun-8-mi}stan-1-oa

2-{6-[5-dprop-3-(nmunepuanH-4-uia)IHHHOINH-7 -1 |-2-MeTiumuaaso| 1,2-
blnupunazun-8-un}stan-1-on

7-(2,8-mumetunumunasol 1,2-b|nupunasus-6-un)-5-prop-3-(2,2,6,6-reTpameTn-
1,2,3,6-TeTparuaponupu auH-4-u) IHHHOJTHH

7-(2,8-mumetnnnmuaasol 1,2-b|nupunazus-6-mn)-5-prop-3-(S-merun-
2,5-nmnazabunukiio[2.2. 1 |rentas-2-1) IHHHOINH

5-prop-7-(2-metunumunaszo| 1,2-a|nupuainH-6-un)-3-(munepu auH-4-11 ) IHHHOJIMH

5-dprop-7-[2-metun-8-(mponan-2-uwi)umu aas3o| 1,2-bnupugasun-6-ui|-3-(nunepuauH-
4-YLT)IMHHOJIMH

3-(1-3tunnunepunus-4-mn)-5-prop-7-(2-metun-8-nponuaumuaasol 1,2-b|nupugasus-
6-HJT) IHHHOJIMH

2-{4-[7-(4,6-mumetnn| 1,3 Jokcazono[4,5-c|mupunus-2-mi)-5-PpTOpurHHOIUH-3-
W |nunepuauH- 1 -umn}atan-1-om

7-(4,6-mumertnin| 1,3 Jokcazono[4,5-c|lnupuaun-2-ui)-S-¢prop-3-(1-MeTunnunepuauH-
4-YLT)IUHHOJINH

7-(2,8-mumetnnnmuasol 1,2-blnupunazun-6-un)-5-prop-3-[(15,4S5)-5-meruin-
2,5-nmnazabunukiio[2.2. 1 |rentas-2-wi| IHHHOINH

7-(2,8-mumetnnnmuasol 1,2-blnupunazun-6-un)-5-prop-3-(munepuaus-3-
YUT)IMHHOJIMH

3-(2,6-mquazacnupo|3.4]oxkran-2-un)-7-(2,8-mumermnumuaaso| 1,2-bnupuaasun-6-nmi)-
5-dropuuHHOIHH
3-(2,6-nuazacnupol3.S]uonan-2-un)-7-(2,8- mumernnumuaaso[ 1,2-bnupunasun-6-wm)-
5-dropuuHHOMHH

3-(2,7-guazaciupo|3.5|uoHan-7-mwn)-7-(2,8- mumeTrnumuaaso| 1,2-b]nupunasus-6-wm)-
5-pTopurHHOIUH

3-(2,6-guazacnupo|3.4]okran-6-mn)-7-(2,8-mumerimnumuaaso| 1,2-b|nupugasun-6-mi)-
5-pTopuUrHHOIUH

3-(2,7-nquazacnupo|3.5|noHan-2-wn)-7-(2,8-mumetnnumuaaso[ 1,2-b]nupunazus-6-wm)-
S5-pTopurHHOIUH

3-(1-3tunnunepunus-4-mn)-S-prop-7-[ 2-metun-8-(nponan-2-un)umuaaszol 1,2-
b]|nupu na3uH-6-11 | HHHHOINH

(1R,58,65)-3-[7-(2,8-mumetrmumuaasof 1,2-b]nupunasus-6-un)-5-HTOPLUHHHOIMAH-3 -
wi]-N,N-gumetun-3-a3adunukio[ 3. 1.0]rekcan-6-aMmuH

1-[7-(2,8-mumeTnmumuasol 1,2-b|nupuaazun-6-ui)-S5-pTopunHHOTUH-3-1I] -
N,N,4-tpumernnmunepuanH-4-aMuH

7-(2,8-mumetnnnmunasol 1,2-blnupunazun-6-un)-5-prop-3-(1,2,3,6-
TETParu PO UPH JUH-4-1J1) IUHHOJTH
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226  5-(5-¢prop-3-((2S,4R,6R)-1,2,6-TpUMeTHINUTIEPU ATH-4-1JT ) LIUHHOJINH- 7-HJ1)-
2,7-mumeTriokcasono| 5,4-b lnupuaun
227  7-(2,7-pumernn-2H-nupazono[4,3-b|uupuanH-5-ui)-S-pTop-
3-((2S,4R,6R)-1,2,6-TpUMETHIIIIIT €PU THH-4-1IT) IAHHOJIUH U
228  7-(4,6-mumetuinokcaszonio[4,S-c|uupunun-2-ui)-S-drop-3-

((25,4R,6R)-1,2,6-TpUM € THIITU TIEPU U H-4-1JT ) IUHHOJINH,;

pu 5ToM (opMa COeIMHEHHUs BRIOPaHA U3 TPYIIILI, COCTOSIIENR U3 COJTH, TPOJIEKAPCTBA, THAPATa,

COJIbBATA, KJIATPATa, H30TOIMOJIOTa, pareMara, JHaHTHOMEPA, THacTEPEOMEPa,

CTEpEOU30MEpa, Ero MOJUMOP(HOI UJTH Tay TOMEPHOH (HOPMBI.

Hpyroii acnext coemuuenus ¢ popmyJoi (I) wiu ero popmer npeacrasisiet coboit comb

COeMHEHHs1, BRIOPAHHYIO U3 TPYIIIbI, COCTOSIIEH HU3:

Coen Ha3panmune

1 2-(2-metun-2H-nHna300- 5-1)-6-(nunepn IuH-4-11) XMHOIMHA THAPOXIIOPHT

2 6-(1-strnmunepuauH-4-1mi)-2-(2-me -2 H-uHaa3051- 5- 1) XUHOJIMHA THAPOXIIOPU

3 6-(2-merun-2H-nHnazoun- 5-wui)-2-(munepu uH-4-1i1) XHHOJINHA THAPOXIIOPUL

4 3-(2-merun-2H-nnpazon-5-un)-7-(1,2,3,6-rerparu Aponupu ANH-4 - 11 ) ITHHOJITHA
THAPOXJIOPUL

5 4-metmn-6-(2-metun-2H-uHna3ou-5-ni)-2-(MunepuanH-4- 1) XHHOJMHA THAPOXIIOPH

6 6-(2-merun-2H-unpazon-5-un)-2-(1-meTunnunepuanH-4-11)XUHOINHA THAPOXIOPU

9 2-(1-armmunepugua-4-mn)-6-(2-meTui-2 H-uHa3001- 5-1i1) XHHOJIMHA THAPOXIIOPHL

10  2-(2-metwn-2H-uHaaz3om-5-wm)-6-(nunepu uH-4-11) XHHA30IMHA THAPOXIJIOPH T

24  6-[2-merun-7-(TpudTopmernit)-2H-uHna30- S-ui|-2-(nunepuanH-4-11) X HOKCaTnHA
TUAPOXJIOPUL

25 3-(7-¢prop-2-metun-2H-unnazon-5-ui)-7-(nunepuaun-4-mn)-1,2,4-0eH30TprasnHa
IUTHIPOXIIOPU T

31  6-(2,7-mumernn-2H-uHAa307- 5-m)-2 -(munepu I H-4-11) XU HOKCAJIMHA THAPOXJIOPHT

34  6-(2,7-mumernn-2H-uHnaz3omn-5-mn)-8-drop-2-(munepuanH-4-nn) X HHA30JIHHA
IUTHPOXIIOPU T

35  5-[8-¢dprop-2-(nunepuanH-4-11)XUHAZOMHH-6-1 |-2-MeTHI-2H-UH1a301- 7-
KapOOHUTPHIIA TUTUAPOXIIOPHT

36  8-prop-6-(7-¢prop-2-meTun-2H-uHnazon-5-ui)-2-(nunepuanH-4- )X MHA30IHHA
TUTHIPOXIIOPU T

37  6-(2,8-mumernnumuaasof 1,2-b]nupunazun-6-un)-8-¢prop-2-(nunepuans-4-
YUT)XUHA30JIMHA TUTHAPOXIOPUA

38  6-(2,7-mumernn-2H-uHna3om-5-mn)-5-Grop-2-(munepuanH-4-nn)XHHA30JIHHA

AT U APOXIIOPH T
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39

45

47

48

49

50

51

53

54

5§

56

57

58

59

60

61

62

63

64

6-(2,7-mumerun-2H-unna3om-5-mi)-7-prop-2-(nunepuanH-4-ui )X HHa30JIHHA
IUTHAPOXIIOPU L

6-(2,8-mumermnumuasol 1,2-bnupunasun-6-mn)-8-dprop-2-(nunepuaun-4-
WI)XHHOJIMHA THAPOXJIOPUA

6-(2,8-mumernumuaasol 1,2-b|nupunazus-6-ui)-8-Grop-2-(1-MeTHmunepuIinH-
4-uT)XMHOJIMHA THIPOXJIOPU

6-(2,8-mumetmnumunasol 1,2-bnupunasun-6-mn)-2-( 1 -3 Tunnunepu anH-4-wi)-
8-(pTOPXHUHOIMHA THAPOXIIOPUT

8-drop-6-(7-meTokcu-2-Mermi-2H-uHna30u-5-1)-2-(unepu iuH-4- 1) XAHOJHHA
THAPOXJIOPUL

8-prop-6-(8-prop-2-metrnumunazo| 1,2-a|nupu aun-6-mi)-2-(munepuaun-4-
WI)XHHOJIMHA THAPOXJIOPH

8-prTop-6-(8-merokcu-2-merunumuaasol 1,2-bnupugasut-6-mi)-2-(Munepu uH-
4-uJ1)XMHOJIMHA THIPOXJIOPU

8-prTop-6-[8-(2-meTokcudTOKCH)-2-MeTHIMMUAA30[ 1,2-blnupunazun-6-ui|-2-
(munepuarH-4-11)XUHOJUHA THAPOXIOPU T

6-[8-prop-2-(munepu muH-4-11) XUHOIHH-6-1J1 |- N-(2-Me TOKCHATHIT ) -
2-metmumuaaso| 1,2-bnupuna3un-8-aMuHa rHAPOXIOPHIT

7-(2,7-mumetun-2H-unnazon-5-un)-5-prop-3-(1,2,3,6-reTparuaponupu auH-4-
WI)[ITHHOJIMHA THAPOXJIOPU

7-(8-azabunukiio|3.2.1]okr-3-mi)-3-(8-prop-2-merunumuaazo[ 1,2-a|nupuaus-6-u)-
1,2,4-6eH30TpHra3uHa THAPOXIOPHI

3-(2,8-mumermnumuasol 1,2-b|nupunasun-6-mn)-S-¢prop-7-(nunepu guH-4-mi)-
1,2,4-0eH30TpUasrHa THAPOXIOPHT

5-drop-7-(8-dprop-2-merunumu ra3o| 1,2-a Jnupuaun-6-w)-3-(nunepu guH-4-mi)-
1,2,4-0eH30TpHasuHa THAPOXIOPHT

7-(8-3ToKCcH-2-MeTumMuaa30[ 1,2-b]nupu nasun-6-mn)-S-hrop-3-(munepu aiuH-4-1)-
1,2,4-0eH30TpHasuHa THAPOXIOPHT

7-(2,8-gumetnnnmuaasol 1,2-amupuaua-6-un)-5-prop-3-(nunepuaun-4-um)-
1,2,4-6eH30TpHasuHa THAPOXIOPHT

5-prop-7-[2-metun-8-(tpudropmerin)umunazof 1,2-a|nupuaus-6-us|-3-(nunepuanH-
4-un)-1,2,4-0eH30TprasuHa THAPOXIIOPHI

7-(2,4-mumertn- 1,3 -6eH30Kca30-6-mn)-5-prop-3-(munepuana-4-nmn)-1,2,4-
OeH30TpUa3uHa TUAPOXIIOPH

7-(2,4-mumertin- 1 H-6en3umuna3on-6-ni)-5-drop-3-(munepuann-4-nn)-1,2,4-
OeH30Tpua3uHa THAPOXJIOPH

7-(1,3-mumetunnupposo| 1,2-alnupasun-7-uin)-S5-prop-3-(nunepuauna-4-ui)-
1,2,4-0eH30TpHra3uHa THAPOXIOPHT
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65

66

67

69

71

72

73

74

80

81

83

84

87

91

92

93

94

95
96

97

7-(2,7-mametunnupasono| 1,5-alnupunus-5-mn)-5-drop-3-(munepu muH-4-n)-
1,2,4-0eH30TpUa3rHa THAPOXIOPHT

7-(2,7-mumetun-2H-niupaszono[4,3-b Jnupuaun- S-mn)-5-prop-3-(munepuaus-4-mm)-
1,2,4-0eH30TpUasuHa AUTHAPOXIIOPH]

7-(2,7-mametnn-2H-niupa3zono| 3,4-c|mupumaH-5-un)-5-prop-3-(munepuaun-4-un)-
1,2,4-0eH30TpHrasuHa AUTHAPOXIOPH/T

7-(2,8-mumetnnmugasol 1,2-b|nupunazus-6-un)-5-gprop-3-(1-Merunnunepuaina-4-m)-
1,2,4-6eH30TpHrasuHa AUTHAPOXIOPH/T

7-(2,7-mumetnn-2H-uHaa30m- 5-m)-5-drop-3-(munepu iuH-4- i) H30X HHOJINHA
THAPOXJIOPUL

7-(2,8-mumetnnnmugasol 1,2-b]nupunazus-6-mn)-5-prop-3-(munepu aun-4-
WJT)U30XHHOJINHA THAPOXJIOPHT

7-(2,7-mametnn-2H-uHna30m-5-m)-5 -G rop-3-(munepu iuH-4- 1) [ITHHOJINHA
THAPOXJIOPUL

7-(2,8-mumetnnnmugasol 1,2-blnupunazus-6-mn)-5-prop-3-(munepu aun-4-
WI)[{UTHHOJIMHA JUTUAPOXIOPH

7-(2,8-mumetnnnmunasol 1,2-blnupunazun-6-un)-5-prop-3-(munepasux-1-
WI)[{UHHOJIMHA JUTHAPOXIOPH

7-(2,8-mumetnnnmunasol 1,2-blnupunazun-6-un)-3-[(3R,55)-3,5-aumetnnnunepa3us- 1 -
W1|-5-pTOPLUMHHONNHA AUTHAPOXIOPUL

7-(2,8-mumetnnumuazol 1,2-blnupunasun-6-un)-5-prop-3-[1-(2-
(bTOpaTHI) U EPUIUH-4-1JI |ULHHHOJMHA TUTHIPOXIOPU

7-(2,8-mumetmnumuasol 1,2-b|mupunasun-6-m)-3-(nunepu quH-4-11) IHHHOJIMHA
JUTHAPOXIIOPU T

7-(2,8-mumetmnumunasol 1,2-bnupunasun-6-mn)-3-[(28,6S5)-2,6-qumerrnnunepu guH-4-
Wi |-S-PTOPLUHHHOINHA THAPOXIIOPUL

5-prop-7-(2-metunumunaszo| 1,2-aJnupuMuauH-6-ui)- 3-(nunepuarH-4-1) A HHOJIMHA
IUTHAPOXIIOPH

5-prop-7-(8-prop-2-metrunumunazo| 1,2-a|nupu aun-6-mi)-3-(munepuaun-4-
W) [{HHHOJIMHA JUTH APOXJIOPH T

6-[5-drop-3-(munepu quH-4-u1 ) IHHHOIHH-7-1J1 | -2-MeTinMu aa3o| 1,2-a|nupuains-
8-kapOOHUTPHIIA TUTH APOXIIOPHT

5-prop-7-(2-metun[1,2,4rpuazonol 1,5-aJnupunus-6-mn)-3-(nunepu auH-4-
WIT)[{UHHOJIMHA JUTH APOXJIOPH

5-prop-7-(2-metun-2H-uHaa305-5-1ui)-3-(nunepu quH-4-1j1) IMHHOJUHA THAPOXJIOPUT

5-prop-7-(7-prop-2-metin-2H-unaaz305-5-1u)-3-(nunepu auH-4-uj1 ) IMHHOJTHA
THIPOXJIOPUL

5-prop-7-(6-prop-2-metin-2H-unaaz305-5-uin)-3-(munepu auH-4- 1 ) IMHHOJTMHA
THIOPOXJIOPUL
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98

99

100

101

102

103

104

109

115

117

120

121

122

123

127

128

133

134

135

3-[1-(2,2-mudropaTin)nunepuaun-4-un|-7-(2,8- mmerunumunazol 1,2-bnupunasun-6-
W1)-5-QTOPLUUHHOMMHA AUTHIPOXIOPU

5-drop-7-(2-metrmumuasof 1,2-b|nupunazus-6-ni)-3-(nunepu 1uH-4-u) IUHHOIHHA
TUTHIPOXIIOPU T

3-(1-3tunnunepuaus-4-mn)-5-prop-7-(2-metunumunaso| 1,2-b Jnupunasunn-6-
WIT)[{HHHOJIMHA JUTU POXJIOPH T

7-(1,3-mumetunnupposio| 1,2-alnupasun-7-ui)-5-prop-3-(nunepuauH-4-ui) {UHHOTHHA
IUTHAPOXIIOPH

3-(1-3tunnunepunud-4-mn)-S-prop-7-(8-prop-2-metrunmumuaasof 1,2-a |nupuagun-

6-¥UT) {UHHOJIMHA JUTHAPOXIOPH

7-(2,8-mumetnnumuaasol 1,2-anupunus-6-u)-5-drop-3-(nunepuauH-4-ui) {UHHOIHHA
IUTHAPOXIIOPH

5-[5-dprop-3-(munepu quH-4- 1) IUHHOIMH-7-1J1 | -2-Me THIT- 2 H-uH 1a3o1-7-
KapOOHHUTPHUIIA THAPOXIIOPHUT

5-prop-7-(4-prop-2-metin-2H-unaa305-5-1ui)-3-(munepu auH-4-ui ) IMHHOJTHHA
THIPOXJIOPUL

7-(8-uuknonponui-2-metunumuaaso[ 1,2-bnupunazun-6-un)-3-(1-aTunnunepuans-4-
w)-5-pTopurHHONMMHA (HOPMHUAT

5-prop-3-(8-prop-2-metrnumunazo[ 1,2-alnupuaun-6-uwi)-7-(1,2,3,6-
TETParuaAPOMUPHU JUH-4-UJT) HIUHHOJIMHA THAPOXJIOPUL

7-(2,4-mumertnin- 1,3 -6eH30THa301-0-11)- 3-(1 -3 THnnun epunH-4-1)- 5- TOPIHHOINHA
dbopmuat

7-(8-atrn-2-metmnumugaszo| 1,2-b|nupunazus-6-un)-3-(1-atunnunepu uH-4-u)-
5-ropLUHHHOMMHA TUTHAPOXIOPUL

7-(8-3trn-2-metrnumugaszo| 1,2-b|nupunazus-6-un)-5-prop-3-(1-mMeTmnnunepu iiuH-
4-MJT)UUHHOJIMHA T H IPOXJIOPH T

2-{4-[7-(8-3trn-2-meTrnumunaso[ 1,2-b]nupunasus-6-wmi)-S-hTOPLHUHHOIMUH-
3-wi|nunepuauH- 1 -} ataH-1-01a TUrU IPOXIOPHI

2-{4-[7-(2,8-mumernnumuaaso[ 1,2-bnupunasun-6-ui)-S-HTOPLUHHHOIMH-3 -
wi |nunepuua- 1 -u}-N,N-quMetudtad- 1 -aMiHa TPUTHAPOXIIOPUL

5-prop-3-(8-prop-2-metunumunazo| 1,2-a|nupu aun-6-mi)-7-(munepuaun-4-
WI)[{UHHOJIMHA JUTH APOXJIOPH

7-(2,7-mumetun| 1,3 Jtuazono[ 5,4-bnupu nuH-5-1mn)-5-prop-3-(nunepuaun-4-
WI)UHHOIMHA (OPMHUAT

5-prop-3-(7-prop-2-metun-2H-unnazon-5-un)-7-(1,2,3,6-reTparu aponupu auH-
4-uT)UMHHOJIMHA THAPOXJIOPUL

7-(2,7-mumetun| 1,3 Jtuazono[ 5,4-bnupu nus-5-mn)-3-(1 -3 Tunnunepu auH-4-u)-
S-propunHHOMMHA OpMHAT
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Coen

Hazsanue

138

139

140

141

142

145

146

150

151

153

156

157

163

165

166

167

171

173

175

2-({6-[5-¢prop-3-(munepunuH-4-ui) IUHHONIUH-7 -1 |-2-MeTriuMuaaso[ 1,2-
b]nupunaszus-8-ui} oken)-N,N-quMetiidTad- | -aMuHa TPUTHAPOXIIOPUL

3-({6-[5-¢prop-3-(nunepuauH-4-mi) UIUHHOIUH-7 -1 | -2-MeTrauMuaaso[ 1,2-
b]nupunaszus-8-ui}okcen)-N,N-qumMeiinponas- 1 -aMuHa TPUTHIPOXIOPUL

5-prop-7-{2-metun-8-[2-(1 H-nmupa3zon- 1 -mn)arokcu Jumuaaso[ 1,2-b|nupu nasus-6-wm} -
3-(nunepuanH-4-11) IUHHOJIMHA JUTHAPOXTIOPHT

5-¢prop-7-{2-metun-8-[3-(1 H-nmupaszosn- 1 -un)nponokcu |umuaaso[ 1,2-b]onupunazus-6-
w1} -3-(munepu an H-4-1iT) ITHHOJIMHA TPUTHIPOXIIOPUA

5-prop-7-{8-[3-(1 H-umunazosn- 1 -un)mpomnokcu |-2-metunumuaaso| 1,2-bnupunazun-6-
w1} -3-(munepuanH-4-1iT) ITHHOJIMHA TPUTHIPOXIOPUA

3-{1-[3-(1 H-6en3umunazon- 1 -uj)nponui [munepu quH-4-1 § -

7-(2,8-mumetnnnmuaasol 1,2-b|nupuaasus-6-mi)-5-pTOpUUHHONNHA TPUTHAPOXIIOPHI
7-(5,7-mumetundypo[2,3-c|nupuaun-2-uin)-S-prop-3-(nunepuanH-4-mi) IHHHOIMHA
THAPOXJIOPUL

7-{8-[3-(1 H-6en3numunazon-1 -un)nponokcu |-2-metnimumuaasol 1,2-blnupunasus-6-
wi}-5-prop-3-(munepu auH-4-11 ) HUHHOJIHMHA TPUTHAPOXIOPHT
5-prop-3-(7-prop-2-metin-2H-unnaz305-5-uin)-7-(munepu auH-4- 1 ) IMHHOJTHA
THAPOXIIOPUL

7-(1-3tun-1,2,3,6-rerparuaponupunu-4-mi)-5-prop-3-(7-prop-2-mermn-2 H-uHaa3071-
5-HJT)IMHHOJIMHA TUAPOXIIOPH

3-(2,8-mumetnnnmunasol 1,2-amupunun-6-mn)-5-prop-7-(1,2,3,6-reTparu iponupu I H-
4-WT)UMHHOJIMHA THAPOXJIOPUL
3-(2,7-mumetun-2H-unaa3omn-5-mn)-5-prop-7-(1,2,3,6-rerparuaponupuaina-4-
WJI)[IUHHOJIMHA THAPOXJIOPUA

5-¢rop-7-(7-merokcu-2-merun-2H-nupa3zono[4,3-b lnupuaus- S-wn)-3-(nunepuanH-
4-un)uuHHOMHA (hopMuaT

8-prop-2-(7-prop-2-merun-2H-unnazon-5-un)-6-(1,2,3,6-reTparu aponupu quH-
4-u1)XMHA30JIMHA THAPOXJIOPUT

8-prop-2-(7-prop-2-merun-2H-unaazon-5-un)-6-(1,2,3,6-reTparuaponupu auH-
4-uJ1)XMHOJIMHA THIPOXJIOPU

3-(2,8-gumetnnmugasol 1,2-b|nupunazun-6-un)-5-prop-7-(1,2,3,6-
TETParu PO P AUH-4-1JT) IHHHOJIMHA THAPOXJIOPUL

5-prop-3-(7-prop-2-metn-2H-6en3orpuazon-S-mn)-7-(1,2,3,6-reTparu Aponupu IHH-
4-uT)UMHHOJIMHA THAPOXJIOPU

3-(1-stunmunepuaus-4-mn)-S-drop-7-(7-meTokcu-2-metun-2 H-nupazono[4,3-
b]nupu nuH-5-1n)urHHOMMHA GOpMHAT

5-[5-dpTop-7-(1,2,3,6-Terparu gponupu AuH-4-11) HHHHOIHH-3-1J1]-2-MeTii-2 H-
WH1a30J1-7-KapOOHUTPHIIA THAPOXIOPU L
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Coen

Hazsanue

176

177

178

179

181

182

184

185

191

192

193

194

195

196

201

202

205

210

216

6-[5-drTop-3-(1-Merunnunepu uH-4-1i1 ) UIUHHOJINH-7-11|-2-MeTuuMuaasol 1,2-
bnupunazuH-8-kapOOHUTPUIIA TPUTU APOXIOPUL

3-(2,7-mumetun-2H-uHaa30- 5-m)-5 -G rop-7-(nunepu 1uH-4-ui ) [IHHHOJIHHA
TUAPOXJIOPUL

6-{5-dprop-3-[1-(2-ruapOKCUITHII ) TUTI €PH AN H-4-1JT | IUHHOJIMH-7-1JT } -
2-metmnumuaaso| 1,2-b Jnupunasun-8-kapOOHUTPUIIA TPUTHAPOXITIOPHT

6-{5-dprop-3-[1-(2-bropaTun)nunepu auH-4-u | HIUHHOTUH-7-HJT} -
2-metmnumuaaso| 1,2-b Jnupunasun-8-kapOOHHUTPUIIA TPUTHAPOXITIOPHT

2-(4-{5-prop-7-[8-(runpoxcumeTtmn )-2-merunumuaasol 1,2-b|nupuasus-6-
W | {UHHOJIMH-3-1J1 } MU epHAuH- | -u1)3TaH- 1 -0J1a TPUTHAPOXIOPU
(6-{5-¢prop-3-[1-(2-pTopaTin)nunepu uH-4- 11| LIUHHOJIHH-7-HJ1} -
2-metmnumuaaso| 1,2-b nupruna3un-8-ua)MeraHo a TPUTHAPOXITOPUT

6-(1-3tun-1,2,3,6-rerparuaponupuaut-4-mn)-8-prop-2-(7-prop-2-metmn-2 H-uHaaz3o1-
5-HJT)XUHOJIMHA THAPOXJIOPH

3-(2,8-gumetnnnmugasol 1,2-blnupunazus-6-mn)-5-prop-7-(munepu aunH-4-
WI)[IHTHHOJIMHA THAPOXJIOPH

7-(5,7-mumertnn- 1 H-nuppoino|[ 2,3-c|nupuaus-2-mi)-5-prop-3-(munepu auH-4-
WI)[{UHHOJIMHA JUTHAPOXIOPH

8-prop-2-(7-prop-2-metun-2H-unnaz3om-5-ui)-6-(munepu auH-4-1i ) XHHOJIHHA
THIOPOXJIOPUL

6-(1-3Tunmunepunus-4-mn)-8-prop-2-(7-prop-2-metin-2 H-uHaa3051-5 -1 ) XUHOJTMHA
THIAPOXJIOPUL

5-drop-7-[8-(1 H-umunazon-1-mn)-2-mermnnmu 1a3o[ 1,2-b]nupugazus-6-ui|-3-
(munepuauH-4-1i1)HHHHOIHA (HOPMHAT

5-drop-7-(2-metun-8-penoxcunmunazol 1,2-bnupunazun-6-mn)-3-(nunepugun-
4-un)uuHHOMHA (hopMuaT

7-(4,6-mumertnin| 1,3 Jtuazono[ S,4-c|nupuaun-2-un)-S-¢prop-3-(nunepuanH-4-
WI)UHHOIMHA (OPMHUAT

6-(1-3tun-1,2,3,6-rerparuaponupuau-4-mn)-8-prop-2-(7-prop-2-metin-2 H-uHaa301-
5-1JT1)XHHA30JIMHA THAPOXIIOPHT

6-(1-3tunnunepunus-4-mn)-8-prop-2-(7-prop-2-metin-2 H-uHaa301-5-11) XHHA3OTHHA
THIPOXJIOPU

{6-[3-(1-aTunnunepuanH-4-1m)-5-GTOPLUUHHONKUH-7-11|-2-MeTrnmuMuaa3o[ 1,2-
b]nupu nazuH-8-1} aneroHuTpuiaa popmMuar

5-prop-7-(2-metunumunazol 1,2-a]nupunuH-6-ui)-3-(munepu auH-4-1ui1 ) HIHHHOJIHHA
OUTHAPOXIIOPH

7-(2,8-mumetnnnmugasol 1,2-blnupuaazun-6-mn)-5-prop-3-(munepu aun-3-
WI)[{UHHOJIMHA JUTHAPOXIOPH

58



Coen Haszsanue

217  3-(2,6-muazacnupo|3.4]okran-2-mn)-7-(2,8-mumermnumuaaso| 1,2-bnupuasun-6-nm)-
5-pTopLUHHHOMMHA TPUTUAPOXIIOPU

218  3-(2,6-gmasacnupo|3. S|HoHaH-2-1mn)-7-(2,8- mumMetinumuaaso| 1,2-b]nupunasus-6-m)-
5-pTopLUHHHOMMHA TPUTUAPOXIOPUL

219  3-(2,7-muazacrupo|3.5]HoHan-7-uwn)-7-(2,8-mumetrnumunaso[ 1,2-b|nupunasus-6-wm)-
S-¢ropunHHONMMHA TUTPH(TOPAIIETAT

220 3-(2,6-muazacrnupo|3.4]okraH-6-1m)-7-(2,8-mumetmnumuaaso| 1,2-b|nupugasun-6-mi)-
S-¢ropunHHONMMHA TUTPH(TOPAIIETAT

221  3-(2,7-muazacmupo|3.5]HoHan-2-mwn)-7-(2,8- mumetrnumuaaso[ 1,2-b|nupunasus-6-m)-
S-¢ropunHHONMMHA TUTPU(TOPALETAT U

225 7-(2,8-mumerunumunasol 1,2-b|onupunazun-6-mn)-5-prop-3-(1,2,3,6-
TETPAru PO UPHU JUH-4-1JT) UIHHHOJMHA TUTHIPOXIIOPHU;

npu 3ToM (opMa COJIM COeAMHEHHS BbIOpaHa M3 CPYIIbI, COCTOSIIEN U3 MPOJieKapCcTBa, THapaTa,
conbBaTa, KjaTpaTa, HM30TOMNOJIOra, paueMara, JHAHTHOMEpAa, OUacTepeoMepa,

CTEPEOM30MEPA, €r0 MOJUMOPGIHON UITH TAYTOMEPHOM (hOPMBI.

ACHeKT HACTOSIIEro ONMUCAHKS BKIIIOUAET B ce0si crmoco0 mpenoTBpalleHus, JISUSHHUs UK
obneruenuss HD y cyOmekrta, HYXZQIOLIErocss B HEM, COMAEpKAIlMN BBEIAEHHE CYOBEKTY
a¢pdexTuBHOrO KOMUUECTBA coearHenus ¢ popmysoi (1) umm ero popmer.

ACHeKT HaCTOSILIEero OMUCAHMsI BKIIIOUAaeT B ce0st crnocob yeyenus uim obneryenuss HD y
CyOBeKTa, Hy»KAAIOLIEerocss B HeM, CoAep Kalluil BBeeHne CyObeKTy 3(pPeKTHBHOIO KOJINYECTBA
coemunenus ¢ popmyioii (I) unu ero popmer.

JIpyroii acreKT HaCTOSIIIErO OMUCAHKSI BKJIFOUAET B ¢e0sI CrIOCO0 JIeUeHUs HITH O0JIeryeH st
HD y cyOmekTta, Hy:KHAIOLIErocs B HEM, COAepsKalluii BBeneHHe CyObekTy 3(hdeKTHBHOrO
KOJIMYECTBA COJIK coenuHenus ¢ popmysioi (1) umu ee hopmar.

ACHEKT HACTOSIIEro OMHMCAHUS BKJIOYAeT B Ce0si Croco0 MPHUMEHEHUs COEOUHEHHUs C
bopmydioii (I) umi ero Gopmbl M KOMIO3UIKK IJis JiedeHus: win obnerdenust HD y cyObekTa,
HY)KIAIOIIErocs: B HEM, COEpIKaIlnil BBeZieHne CYObeKTy 3(h(heKTHBHOTO KOJIMUYECTBA COETUHEHMUS
¢ popmynoii (I) wau ero GopMbI HITH KOMITOZUIIHH.

Jlpyroii acmekT HACTOSILEro OMHCAHHS BKJIIOYaeT B ceOs Crmoco0 MpUMEHEHHs COJIH
coemuHenus ¢ popmynoii (I) wm ee GopMbl WM KOMIO3ULIKU AJIs JieueHus i oonerdyenust HD y
CyOBbeKTa, Hy»KAAIOLIEerocss B HeM, COAep Kalluii BBEAeHHEe CYObeKTy 3(PPEeKTHBHOIO KOJIUYECTBA

conu coenunenus ¢ popmynoii (I) wiu ee hopmbl.
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ACHEeKT HACTOSIIEero ONMUCAHUS BKJIIOUAET B ce0si mpuMeHeHune coeauueHus ¢ popmynoii (I)
wm ero ¢Gopmel s JeueHuss wiu obserdeHuss HD y cyObekTa, Hy>XKOaromerocs B HeEM,
comeprkaliee BBefieHue CyobekTy addexTuBHOro konmyecrsa coequnerus ¢ popmyoi (I) umm ero
(bopMmBIL.

JIpyroii acrekT HACTOSIIErO OMHCAHMS BKJIIOUAET B Ce€0sl MPUMEHEHHE COJIH COEIUHEHUS C
bopmyioii (I) wu ee Gopmbl st nedenus uim obneruenus HD y cyObekTa, HYKIQIOLIETOCS B
HEM, CoJeprkalilee BBeeHHE CyOBeKTY 3(P(PEKTHBHOIO KOJMYECTBA COJIH COEAUHEHHS ¢ (HOPMYJION
(I) nnu ee popmeL

ACHeKT HACTOSIIEro OMKUCAHUS BKIIIOUAET B ce0si mpuMeHeHne coeauuenust ¢ popmyoii (I)
Wi ero (GopMbI IJisl MOJTyUeHUs JIEKAPCTBEHHOTO CPEACTBA AJisl JiedeHus win obnerdenust HD y
CyOBbeKTa, HY)KIAIOIIErocss B HEM, Cofepkallee BBeAeHne CyOrekTy 3(h(HeKTHBHOro KOJNYeCcTBa
JIEKapCTBEHHOT'O CPEZCTBA.

JIpyroii acnekT HACTOSLIEro OMHUCAHMS BKJIIOUAET B Ce0si MPUMEHEHUE COJIH COSIUHEHUS C
dopmysoii (I) umm ee Gopmbl ISl MONYYEHUS] JIEKAPCTBEHHOT'O CPENCTBA MJIsl JICYSHHUS WIIH
obneruenuss HD y cyOBekTa, HYXKHOAIOLIErocss B HEM, COAep)Kallee BBeAEeHHE CyOBEeKTy
3¢ pexTHBHOrO KOMMUECTBA JEKAPCTBEHHOTO CPECTBA.

ACHEKT HACTOSIIEro OMUCAHUS BKJIIOUAET B ce0si mpuMeHeHne coeauuenus ¢ popmynoii (I)
i ero GopMbl B KOMOMHHPOBAHHOM MPOAYKTE C OAHUM HJIH OOJiee TeparneBTHYeCKHMH areHTaMH
st neuenus: win obnerdenuss HD y cyObekTa, Hy»KJAQIOIIErocs B HEM, COJAEpIKalllee BBEICHHE
cyOwekty addexTuBHOrO KOMMUecTBa coequueHus ¢ hopmydoii (I) umm ero popmbl B KOMOHHAIHH
¢ 5 heKTUBHBIM KOJIMYECTBOM OIHOIO UJIH 0OJiee areHTOB.

Jpyroii acrekT HACTOSIIErO OMHCAHMS BKJIIOUAET B Ce0sl MPUMEHEHHE COJTH COEIUHEHUS C
dopmysoit (I) wnu ee ¢opmbl B KOMOMHHPOBAHHOM TMPOAYKTE C OJHHUM WM Ooee
TEepaneBTHUYECKUMU areHTamu st JiedeHus win obserdenus HD y cyObekTa, HYKIArOIIErocs B
HEM, CoJeprKalilee BBeeHHE CYyOBeKTY 3(P(PEKTHBHOIO KOJMYECTBA COJIH COEAUHEHHS ¢ (HOPMYJION

(D) unu ee popmbl B komOHHALINH C 3(HPEKTHUBHBIM KOJHYECTBOM OHOIO MK OOJiee areHToB.

XUMHUYECKHUE OITPEAEJIEHUA

HOI[ XUMUYCCKUMH TEpMHUHaMH, HCIOJB3YCMBIMU BBIIIC W IIO BCEMY OIHWCAaHUIO B
HACTOALIEM OOKYMCECHTE, €CJIM CIICHHUAJIbHO HE YKasaHO HHOC, CIICHUAJINCT B HaHHOﬁ obnactu

TEXHUKU JOJDKCH NOHHUMATh CJICAYIOIUE YKA3aHHBIC 3HAYUCHUS.
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B konTekcre Hacrosiiero mokymenta tepmMuH “Cigankuin’ B OOLIEM OTHOCHTCS K K
HACBIIIIEHHBIM YTJIEBOJOPOIHBIM PagHKaJIaM, UMEIOLINM OT OJHOTO O BOCBMH aTOMOB YIJIEpOa B
OPSMOW WJIA Pa3BETBIEHHON KOHGUTypaHU HEMOYKH, BKJIIOYAIOUNM B ce0si, He OrpaHHYHUBAsICh,
METHUJI, ITUJI, H-TIPOMHKJI (TaKKe HA3bIBAEMBII KaK MPOIIJI MJIM MPOMAHMI), HU30MPOIMII, H-OyTUI
(Takke Ha3pIBaeMbIil Kak OyTHsl Wy OyTaHus), U300yTHII, BTOP-OYTUI, TPET-OYyTHII, H-TEHTHI
(Takke Ha3bIBAEMbIN KaK MEHTUJT WK TIEHTAHW), H-TeKCUIT (TaKyKe HAa3bIBA€MbIN KaK TeKCHJI WK
TeKCaHMJI), H-TenThJI (TakKe Ha3bIBAeMbI KaK FelTUJI WIHM TeNTaHWu), H-OKTHI 1 noaoOHble. B
onpeneneHHbIX acnekTax Ci.sajkui BKIIIOUYaeT B cedsi, He orpannuuBasich, Cicankui, Ci4alkui u
toMy monobHoe. Pamukan Cisankuia npu HEOOXOAUMOCTH 3aMEIleH BUIAMHU 3aMeCTUTENEH, Kak
OIHCAHO B HACTOSIIEM JOKYMEHTE, €CJIH MO3BOJISIIOT HOCTYITHBIE BAJIEH THOCTH.

B koHTekcTe Hacrosiero mokymeHTa TepMuH “‘CigalikeHWT B OOLIEM OTHOCHTCSA K
YaCTUYHO HEHACHIIIEHHBIM YIJIEBOJAOPOAHBIM PaauKajiaM, UMEIOLUM OT JBYX 0 BOCBMU aTOMOB
yrjepona B MpsIMOW WJIM Pa3BETBJIEHHOW KOH(UIypalHu LEmOouKd, U OOHY WjH OoJiee ABOHHBIX
CBsI3el YrJepoA-yrjiepon B HEW, BKJIIOYAKOUIMM B ce0si, HE OrpaHUYUBAsICh, ITEHWI (TaKKe
Ha3bIBAEMbIil KaK BUHWJ), QJUIHJ, MPOTMEHUJ M TOMYy HomoOHoe. B ompeneneHHbIX acmekTax
C»-sanmKeHus1 BKJIIOYaeT B cedsi, He orpannunBasich, Coeankerm, Cr4aJKeHUI U TOMY MOI00HOE.
Pamukan CigankeHunaa npu HEOOXOAMMOCTH 3aMeEINeH BUIAMH 3aMECTHTEJeH, KaK ONMHCAHO B
HACTOSIIIIEM JOKYMEHTE, €CJIU MO3BOJISIIOT JOCTYIHbIE BAJIEHTHOCTH.

B konTekcre Hacrosimero aokymeHTa TepmMuH “‘CorsankuHmT’ B OOIIEM OTHOCHTCS K
YaCTUYHO HEHACBHIIIEHHBIM YIJIEBOAOPOAHBIM PaauKajiaM, UMEIOLUM OT IBYX 10 BOCBMU aTOMOB
yrjepona B MPSIMON WJIM Pa3BETBJIEHHOH KOH(PHUTypaIiy LEMOYKH, OHHY HJIM 0Ojiee TPOWHBIX
CBsI3ell YrJiepOA-yIrJIepoa B HEl, BKIIIOUAIOIIMM B Ce0sl, HE OrpaHMYUBAsCh, STHHUJI, MPOMUHUI,
OytuHHI U ToMy momoOHoe. B ompenenenHbix acnektax CsaJKMHW BKIIKOYaeT B cels, He
orpannunBasich, Cosanmkunmn, Co4ankuHmn u TomMy mozobuoe. Pamukan CrsajkuHmIa mOpu
HEOOXOIMMOCTH 3aMelleH BUAAMH 3aMECTUTENEH, KAK OMHCAHO B HACTOSILEM NOKYMEHTE, €CJIH
MO3BOJISIIOT AOCTYITHBIE BAJICHTHOCTH.

B koHTekcTe HacTosiero AokymeHTa TepMuH “‘C)galkOKCH~ B OOLIEM OTHOCHTCS K
HACBILIEHHBIM YTJIEBOJOPOIHBIM PaqUKaiaM, HMEIOLIHM OT OJHOTO 0 BOCBMH aTOMOB YIJIepO/a B
OPSIMOM MJTH Pa3BETBIEHHON KOH(UTrypauun nenouxu, ¢ popmyiioi: -O-C1-galIkui, BKIIOYAIOLIHM
B ce0s1, He OrpaHUYHBAsICh, METOKCH, ITOKCH, H-ITPOMOKCH, H30MPOMOKCH, H-OYTOKCH, H300yTOKCH,

BTOP-OyTOKCH, TpeT-OyTOKCH, H-IEHTOKCH, H-TE€KCOKCH M TOMy momo0Hoe. B ompeneneHHbix
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acnektax C)saJKOKCH BKJIIOUaeT B cedsi, He orpaHn4uBasch, CieamkokcH, C1.4aJKOKCH H TOMY
nonobHoe. Pamukan CigaqkokcH Hpu HEOOXOAUMOCTH 3aMEIleH BUIAMH 3aMECTUTENEH, Kak
OIMCAHO B HACTOSIIIEM JOKYMEHTE, €CJIM MO3BOJISIOT JOCTYITHbIE BAJIEHTHOCTH.

B koHTekcTe HacTosiero nokymMeHta TepMuH “‘C3.14IMKII0ATKIT B OOLIEM OTHOCHTCS K
HACBHIIIIEHHOMY HJIM YaCTUYHO HEHACBHIIIEHHOMY MOHOIMKIMYECKOMY, OUIHKIHYECKOMY HIIH
NOJULMKIMYECKOMY YIJIEBOJOPOIHOMY pPaMKaily, BKIIOYAIOIIEMY B ceOs, He OrpaHUYHBAsCh,
LUKJIONPONII, LUKIOOYTH, LUKJIOMEHTH), IMKJIOT€KCHJI, LHMKJIOTeKCEHW, LUKJIOTEeTHII,
HUKJIOOKTHI, |H-WHAAHWI, WHIOSHW, TeTparuApo-HadrajieHus W TOMYy MOJOOHOE. B
ornpeneneHHbIX acrnekTax C3.14MKI0aKIII BKJIIOUAEeT B ce0s1, He OrpaHUnBasiCh, C3.sLUKIIOATKII,
Csguukmoankuwn, Cs.onukaoankuyi u  TomMy mnomoOHoe. Pammkanm Cs.i4lMKIOaNKUIa MPH
HEOOXOIMMOCTH 3aMelleH BUAAMH 3aMECTUTENEH, KAK OMHCAHO B HACTOSILEM NOKYMEHTE, €CJIH
MO3BOJISIIOT AOCTYITHBIE BAJICHTHOCTH.

B KkOHTEKCTE HACTOSIIEr0 JOKYMEHTA TEPMUH “apui” B OOIIEM OTHOCHUTCS K PaguKaiy C
MOHOIMKJIMYECKOH, OUITUKITHYECKON HITH TOJUIUKINYECKON CTPYKTY PO apOMaTHUYECKOTO KOJIbIIA
aTOMOB YIJIepOAa, BKJIOYANOIIEMY B ceOs, HE OrpaHHYMBAasCh, (peHms, HA(TUII, AHTPALCHHI,
bayopenun, asynenus, GeHaHTPEHUI U ToMy momoOHoe. Paaukan apuiaa npu HEOOXOTUMOCTH
3aMeIleH BUIAMH 3aMeCTHTeNel, KaK OMHCAHO B HACTOSIIEM IOKYMEHTE, €CJIM IO3BOJISIFOT
JOCTYITHBIE BAJICHTHOCTH.

B kOHTEKCTe HACTOSIIEro AOKYMEHTa TEPMHH «reTepoapwr»y B OOIIeM OTHOCHUTCS K
pagukany C MOHOLMKINYECKOH, OWLIUKIMYECKOH WM MOJULHUKINYECKOW CTPYKTYpOi
apoOMaTHYECKOTO KOJIbL[Aa ATOMOB YIJIepOa, B KOTOPOU OIMH M OOJiee SJIEMEHTOB KOJIbIla ATOMOB
yrjaepona 3aMEHEHbI, €eCJd IMO3BOJIIET CTaOWJIBHOCTh CTPYKTYPbI, OIHUM WM OoJiee
rerepoaroMaMu, TakuMu kak arom O, S wiu N, BKJIOYAs, HE OrPAaHHYKUBASICh, (PYPAHUII, THEHUII,
OUPPOITHJI, TUPA30JUJL, HMHAA30JUI, HW30KCA30JIHJ, W30THAZOIIII, OKCa30iwi, 1,3-Tuaszomm,
TPUA3OJIHMJI, OKCAJHA30JIAJ, THAJHA3OIU, TETPA30JIII, TUPUIANHIII, MTHPUMUIMHII, THPA3HHUI,
NUPUIA3UHIUL, TPUA3HHUJ, WHAONWJ, WHAA30JIMAJ, WHIOJIM3MHUJ, H30MHIONWI, OeH30(ypaHHI,
OenzoTreHu1, Oenzoumuaazonui, 1,3-0enzoruasonm, 1,3-0eH30KCa30IUI, MYPUHII, XHHOJHHIII,
W30XUHOJUHUJI, XUHA3OJWHWI, XUHOKCAMUHWN, 1 3-muazuaun, 1,2- muaswamn, 1,2-auasoiim,
1,4-mnazaHadraneHun, AKPUIUHUI, ¢bypo[3,2-b]nupuansu, bypo[3,2-c]uupu auHun,
bypo[2,3-c]nupuauHu, 6H-teno[2,3-b]mupposnu, THEeHO|3,2-c|nupuanHuI,

tieHo[2,3-d|mupumunuann, |H-muppono[2,3-blmupuaunun, 1 H-nuppono|2,3-c|uupu auHu,
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1H-muppono[3,2-blnupuaunann,  nuppoio[l,2-ajnupasuaun,  nupposo[l,2-b|nupuaasunu,
nupaszono[1,5-a|nupu nuaum, nupaszono[l,5-alnupazunum, umuiaso[ 1,2-a|nupunusu,
3H-umunaso[4,5-blnupuauann, umuaaso[l,2-a|mupumuaunmwi, uMuaasoll,2-cloupumunHu,
umuaso| 1,2-b|nupunasuHm, umuaaso[ 1,2-anupasunm, umuazo[2,1-b][1,3]tuazonun,
umunaszo[2,1-b][1,3,4]tuaguazonun, [1,2,4]tpuazono[1,5-a|nupunuau,
[1,2,4]tpuazono[4,3-a|nupuauaui u ToMmy nogooHoe. Paaukan rerepoapusia npu HeOOXOIUMOCTH
3aMeIléH Ha YrJIepOJHOM WJIM a30THOM 3JIEMEHTE aTOMHOTO KOJIbLIA BUAAMH 3aMECTUTENEH, KaK
OIMHCAaHO B HACTOSIIIEM TOKYMEHTE, €CJIH IMO3BOJITIOT TOCTYITHBIE BAJIEHTHOCTH.

B omnpeneneHHBIX acmekTaXx HOMEHKJIATYpa paauKaja reTepoapmiia MOXKET OTINYAThCS,
HampuMep, B HEOrPAaHUYMBAIOIIUX MpUMepax, rae PypaHua MOKET TaKyKe Ha3bIBAThCS (QypPUIIOM,
THEHHJI MOXKET TaK)Ke Ha3bIBATbCS THOMEHWIIOM, MUPHIMHHI MOXKET TaKKe Ha3bIBATHCS
MUPUIAIIOM, OEH30THEHHST MOYKET TaKKe Has3biBaThCsa OeH3zoTHO(EeHHIOM, U 1,3-0eH30KCca30u
TaKKe MOKET Ha3bIBATLCS 1,3-0€H300KCaA30IUIOM.

B HeKxoTOpBIX APYrUX acmekTax TePMHH pafrKaja reTepoapuia MOKET TaKKe BKIIIOUATh B
cebs Ipyrue pernon30Mepsl, HAPHUMED, B HEOrPAHUYMBAIOIINX TPHMepaXx, I1e TEPMHH TUPPOITIIT
MOJKET TaKkke BKIOYaTh B cebs 2H-mupposi, 3H-nuppoimyi U TOMYy NOAOOHOE, TePMHH
MU PA30JIAI MOJKET TAaK)Ke BKJIIOUATh B ce0s1 1 H-nupa3osiit 1 ToMy o100HO€e, TEPMHH HMH 30U
MOJKET TaKke BKJIOYATh B ceOsi | H-MMUAa30iI U TOMY MOAOOHOE, TEPMHH TPUA30JIUI MOXKET
TaKKe BKJIIOYATh B ceOst 1H-1,2,3-Tprasoni u TOMy MOAOOHOE, TEPMUH OKCAIAUA30JIAI MOXKET
Takke BKIIOYATh B cedst 1,2,4-oxcammazommn, 1,3,4-okcaauazosui ¥ TOMY MONOOHOE, TePMHH
TETPA30JIMJI MOXKET TaKXK€ BKJIIOUATh B ceOsi 1 H-terpasomnmi, 2H-TeTpa3onui 1 TOMY HOA00HOE,
TEPMUH HHIOJUI MOXKET TakKe BKJIOYaTh B ceOsi 1H-WHAOMMI H TOMY MOAOOHOE, TEPMHH
HHIA30JIAJT MOKET TakKe BKJOYaTh B ceOs 1 H-unpasonmn, 2H-WHIA30WI U TOMY MOI00HOE,
TEpMUH OEH30MMHUIA30JMUI MOXET TaKKe BKJIOYaTh B ceOst 1H-0eH30MMHUOA30/II, U TEPMHH
MYPUHUIT MOYKET TAK)K€ BKITIOUATE B ce0s1 9H- MypUHUI H TOMY MOI00HOE.

B koOHTekcTe HACTOSIIEr0 JOKYMEHTA TEPMHH (T'€TEPOLMKIIIIDY B OOIIEM OTHOCHTCS K
HACBIILIIEHHOMY UJIH YaCTUYHO HEHACHIILIEHHOMY PAUKaly C MOHOLMKIMYECKON, OUIIMKIMYECKOM
WIA TOJIMIUKIMYECKOH CTPYKTYpOH KOJIbIla aTOMOB YIJIEpOAa, B KOTOPOM OAWH WK OoJiee
3JIEMEHTOB KOJIbLIa AaTOMOB 3aMEHEHBI, €CJIH MMO3BOJIIET CTAOUIBHOCTh CTPYKTYPBI, FETEPOATOMOM,
takuM Kak atoM O, S wm N, BKiIrO4asi, He OrpaHNYHUBASICh, OKCUPAHIII, OKCETAHII, a3€THIMHHAI,

TeTparuaApodypaHusl,  MUPPOJHHWI,  NUPPOIMAWHUJ,  MUPA3OJIMHHI,  MHPA3OJIHIUHHIIL,
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UMHJA30JMHAT, UMHIA30JUINHUI, WM30KCA30JMHUI, W30KCA30JIMOUHHI, H30THA3OJIMHHMIL,
M30TUA30JMANHIII, OKCA30JIMHII, OKCA30JUAWHWI, THA30JIMHWI, THA3OJIUIUHUI, TPHA3OJIMHHMI,
TPUA3OJUAUHUI, OKCAOUA30JIMHIII, OKCAJUA30JUANHWI, THAAUA30JHMHWI, TUAAUA30JIUAUHILIIL,
TETPA3OJUHUJI, TETPAZOJUANHIIL, TUPAHUJI, AUTUAPO-2H-upaHu)i, THonupaHmwi, 1,3-auokcaHun,
1,2,5,6-rerparuaponupuaHuii, 1,2,3,6-TeTparuaApOnupUINHII, TUIEPUAUHUI, TUIIEPA3UHIII,
Mopdoaunmt, tauomopdomuuaui, 1,4-nuazenanwn, 1,3-0exzomuokcomw, 1,4-0€H30qHMOKCAHMI,
2,3-nuruapo-1,4-0eH30 THOKCHHIIT, rekcaruapornuppono|3,4-bJauppon-(1H)-um,
(3a8,6a8)-rexcarunponuppoio| 3,4-b lnuppon-(1H)-un,
(3aR,6aR)-rekcaruapomnupposio|3,4-bnuppon-(1 H)-un,
rekcaruaponupposo|3,4-bonuppon-(2H)-um,
(3a8,6a8)-rexcarunponuppoio| 3,4-b lnuppon-(2H)-un,
(3aR,6aR)-rekcaruaponupposio|3,4-bnuppon-(2H)-un,
rexcaruaponuppoo|3,4-clmuppon-(1H)-un,
(3aR,6a8)-rexcarunponuppono|3,4-clmuppon-(1 H)-um,
(3aR,6aR)-rekcaruapomnuppoiio|3,4-clmuppon-(1 H)-un,

okTarunpo-SH-nuppono|3,2-c |nupuauHu, oktaruapo-6H-nuppono|3,4-bnupuausu,
(4aR,7aR)-okraruapo-6H-nuppono| 3,4-blnupuannu,
(4a8,7a8)-oxrarunpo-6H-nupposno[3,4-bmupunuHm,

rekcarugponuppoof 1,2-alnupasun-(1H)-un,

(7R,8aS)-rexcarunponuppoino| 1,2-aluupazun-(1H)-un,

(8aS)-rexcarunponuppono| 1,2-a|nupasus-(1H)-u,

(8aR)-rexcaruaponupposo| 1,2-a|nupazun-(1H)-un,

(8aS)-okrarunpomnupposio| 1,2-a|nupasus-(1H)-un,

(8aR)-oxraruaponupposnol| 1,2-a|nupaszun-(1H)-un, rexcaruaponupposiof1,2-alnupasun-(2H)-oH,

oktarunpo-2H-mupuno[ 1,2-amupasunun, 3-azabuumkiio[3.1.0]rexcu,
(1R,58)-3-azabunukno[3.1.0]rexcuu, 8-a3abnumnkio[3.2.1 ok,
(1R,5S5)-8-azabumukno[3.2.1]oktu, 8-a3abnumkio[3.2.1]okr-2-eHmu,
(1R,5S5)-8-azabumukno[3.2.1]okr-2-eHun, 9-a3aburmkio[3.3.1]HoHuU,
(1R,58)-9-azabunukino[3.3.1 |HoHm, 2,5-mua3abunnkiol2.2.1 rentu,
(18,45)-2,5-nuazabunmkino[2.2. 1 JrenTud, 2,5-nmnazabunukio[2.2.2] ok,
3,8-mazabunukiio[3.2. 1ok, (1R,55)-3,8-nmnazabunukio[3.2.1 ok,
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1,4-muazaburmkiio[3.2.2|HoHwuI, azacrupo[3.3|renTu, 2,6-muazacnupo|3.3|rentu,
2,7-mmazacnupo|3.5 |HoHu, 5,8-guazacnupo|3.5|HoHu, 2,7-mnazacnupo[4.4 |HoHmI,
6,9-mmazacnupo[4.5|nerwt u Tomy noao6Hoe. I'eTepoLnKIIHIOBbII paauKas Mpu HEOOXOIUMOCTH
3aMeIIéH Ha YIJIEPOJHOM IJIM a30THOM 3JIEMEHTE ATOMHOTO KOJIbIIA BHIAMHU 3aMECTHTENIeH, KaK
OITKMCAHO B HACTOSIIEM JOKYMEHTE, ECJIH MO3BOJSIIOT HOCTYITHBIE BAJIEH THOCTH.

B ompeneneHHbIX acmekTax HOMEHKJIATYpa TIeTEPOLUKIMIOBOrO paadKaja MOMKET
OTJIMYATHCS, KaK B HEOrPAaHMYMBAIOLIMX MpuMepax, rae 1,3-0€H30HOKCOIMII MOXKET TaKKe
HaspiBaThCs Oens3o[d][1,3]nuokcomumom, u 2,3-muruapo-1,4-0eH30AMOKCHHUI MOYKET TaKKe
HasbIBaThCs 2,3-muruapobensoh][1,4]aMoKCHHAIOM.

B koHTekcTe HacTOAIMEro AOKYMeHTa TepMHUH “‘Terepoapwi-Ciganakuii’ OTHOCHTCS K
pamukany ¢ popmynoi: -C1_gajKui-rerepoapu.

B xoHTekcTe Hacrosimero mokymeHTa TepMuH “Cigamkokcu-CisalKuia OTHOCHTCA K
panukany ¢ opmyioi: -Ci-gankuia-O-Ci-saaku

B xoHTekcTe HacTosmero nqokyMmenta TepMuH Ci.gankokcu-Ci-salIKuiI-aMIHO  OTHOCHUTCS
K pamukany ¢ popmydoii: -NH-Csankun-O-Ci.gankm.

B kontekcte Hactosimero gokymeHta TepMmuH ‘(Cisamkokcu-Ci-saJKui)2-aMHHO”
otHOcUTCS K pamukany ¢ popmynoit: -N(Cisankmn-O-Ci_gamkun);.

B KOHTEKCTe HACTOSIIIIErO TOKYMEHTa TEPMUH
“C1-gankokcu-Ci-gankmi-aMuHO-C1.8aJIKOKCH OTHOCHUTCS K paaukany c
bopmyioii: -O-Cigamkuin-NH-C1.gankun-O-C 1 gamku.

B KOHTEKCTE HACTOSIIErO JOKYMEHTA TEPMUH
“(Ci-sankokcu-Ci.gankui )2-aMiuHO-C 1 .8aJTIKOKCH OTHOCHTCS K pamuKany c
bopmyioii: -O-Cgamkun-N(Ci.gankimn-O-C_gamkun)s.

B KOHTEKCTE HACTOSIIErO TOKYMEHTA TEPMUH
“(Cr-sankokcu-Ci.gankmn )(Cigamkuin)aMuHo-C1.8aJIKOKCH ~ OTHOCHUTCS K pagdkaay  C
bopmymoii: -O-Cisankmn-N(Ci-sanmxmn)(Cisankmn-O-Ci-sanKm).

B xoHTekcTe HacTosero nokymenta TepmMuH “Cigankokcu-Cigankun-amMmuHo-Ci-sankur’
oTHOCHTCS K paaukany ¢ popmynoi: -Cigankun-NH-Cigankun-O-Ci_gankur.

B KOHTEKCTE HACTOSIIErO JOKYMEHTa TEPMUH
“(C1-sankokcu-C1.gankmi )2-aMUHO-C 18K OTHOCHTCS K panukany c

bopmynoii: -Ci-gamkmn-N(Ci-sankmi-O-Cigakimn);.
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B KOHTEKCTe HACTOSIIIIErO TOKYMEHTa TEPMUH
“(Cr-sankokcu-Ci.gankmi )(C1-gamkmn )aMuHO-C1 .8 TKIIT OTHOCHTCS K pamuKary v
bopmyoii: -Cigamkmn-N(Ci.sankmn)(C1-gankmn-O-C.ganku).

B koHTekcre Hacrosimero AokymeHTa TepMuH “‘C1.8aJIKOKCH-KapOOHUI  OTHOCHTCS K
pamukany ¢ popmyinoii: -C(0)-0-Cgankut

B konTekcTe Hactosero mokymeHnta TepMuH ‘Ci.gankokcH-kapOoHuI-CoganKkeHumr’
OTHOCHUTCS K pamukaiy ¢ popmynoii: -Ca-gankenun-C(0)-0-C.gankut.

B koHTekcTe HacTosIEro foKyMeHTa TepMuH ““C1.8aIKOKCH-KapOOHHUI-AMHHO OTHOCHUTCS
K pamukany ¢ popmyoii: -NH-C(0)-O-C_gamkr

B xoHTekcTe HACTOSAIIEro NOKYMEHTa TepMHH ‘‘reTepoapuii-C1.8alIkOKCH OTHOCHTCS K
panukainy ¢ popmysoi: -O-C.saaKui-reTepoapu.

B koHTekcTe HacTosmero fokyMmeHTa TepMuH “C1saJIKII-aMUHO  OTHOCHUTCS K PaguKajly
¢ hopmyoii: -NH-Csanku.

B koHTekcTe Hactosimero gokymeHTta TepMuH “(Cisaikmi)2-aMHHO” OTHOCHTCS K
pamukany ¢ popmysoit: -N(C1.gaykun)s.

B xoHTekcTe Hactosmero sokyMmenta TepMuH “Ci-sankui-aMuHo-C2.8aKeHIT OTHOCHUTCS
K pamukainy ¢ popmydoi: -Czgankennin-NH-C1.gankm.

B kontekcte Hactosimero pokymenta TepmMuH (Ci.sankui)2-amMmuHO-C2.saNKeHHT
OTHOCHTCS K pazukaiy ¢ popmysoit: -Co.gankenmn-N(C.sankui)s.

B xoHTekcTe Hacrosimero fokymenTa tepMuH “Ci.gakni-aMuHO-C1 8aJIKOKCH OTHOCHUTCS
K pamukaiy ¢ popmyJoii: -O-Cisankuia-NH-C1.sankut.

B kontekcte Hactosiero mgokymeHta tepmuH ‘(Ciganmkui)z-amuHO-C18aKOKCH
OTHOCUTCS K pamukaiy ¢ popmynoit: -O-Cisankmn-N(Ci-gamkuin)s.

B koHTekcTe HacTosero fokyMmenTa tepMuH “Cisankun-aMuHo-C1-8alIKHJT OTHOCHUTCS K
panukany ¢ popmyioi: -Ci.gankun-NH-Ci.saaxu.

B konTekcTe HacTosero nokymenta repmuH “(C1.gankui)2-aMmuHO-C1-8aIKHIT OTHOCHTCS
K pagukany ¢ popmyJoi: -Ci.gankun-N(C.ganxun);.

B konrtekcre Hactosimero aokymeHta TtepMuH ‘Cisankuia-amuHO-C1.8alIKHI-aMHHO
oTHOCHTCS K paaukany ¢ popmynoii: -NH-C1sankun-NH-Ci.gamxu.

B koHTekcre Hactosiiero aokymeHta tepMuH (Ci.gayikmi)2-aMuHO-C1-8aIKHII-aMUHO

oTHOCUTCS K pamukaiy ¢ popmynoit: -NH-C1.sanxumn-N(C1-gankun)s.
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B kxoHTekcre Hactosimero maokymeHta tepMuH (Ci.sankumi-amMuHO-C18aJIKUI)2-aMHHO
oTtHOCUTCS K pamukaiy ¢ popmynoit: -N(Cisankmn-NH-C i gamkun);.

B koHrtekcte Hactositero nokymenTa tepmuH “[(Ci.sankui)z-aMmuH0-C 18K |2-aMUHO”
oTHOCHTCS K pagukany ¢ popmynoit: -N[Cigamkmn-N(Ci.sankumn)z .

B KOHTEKCTE HACTOSIIIIETO JTIOKYMEHTA TEPMHH
“(Cr-sankun-amuno-C 1 samkui)(C1-saiKii)aMiuHo” OTHOCHTCS K pamukany c
bopmyoii: -N(Cisanxmn)(Ci-sankun-NH-C.sankmn).

B KOHTEKCTE HACTOSIIIIETO TIOKYMEHTA TEPMUH
“[(C1sanknn)2-amuHO-C 1 sankmn](Ci sakmI)aMuao” OTHOCHTCS K pamuKany c
bopmydoii: -N(Csamkmn)[Ci-sankun-N(Ci-gamkmn)s].

B xoHTekcTe HacTosIIero JokyMeHTa TepMuH “C1-galkin-aMuHO-C2-8alIKUHUIT OTHOCUTCS

y P
K pagukainy ¢ popmyJioi: -Czgankuania-NH-C1.gakur.

B xoHTekcre Hacrosimero gokymeHta TepMuH (Ci-gankui)z-aMuHO-C).8a IKHHIIT
OTHOCHUTCS K pamukaiy ¢ popmynon: -Ca-gankuauia-N(C1sankmn),.

B xoHTekcTe Hacrosiero mnokymeHta TepMuH ‘Cigankui-kapOOHHII OTHOCHUTCS K

y
pamukany ¢ popmynoii: -C(0)-Cisankmi.

B xoHTekcTe HacTosero JokyMeHTa TepMuH “C1gaKui-kapOOHII-aMHHO OTHOCHTCS K
panukany ¢ popmyoii: -NH-C(O)-Ci_sankmi.

B xoHTekcTe Hactosimero gokymMeHTa TepMuH ‘C1.8aKHII-THO  OTHOCHTCSI K PaIUKaIy C
bopmyioii: -S-Ci-gakuit.

B KOHTeKCTE HACTOSIIEr0 OOKyMeHTa TepMUH “aMuHO-C2.8aJKEHHJI' OTHOCHTCS K

y
panukaiy ¢ popmysoi: -Cagankenun-NHa.

B KOHTekcTe HacTosIIero MOKyMEHTa TepMHUH ‘‘aMuHO-C|8aJIKOKCH  OTHOCHTCS K
panukany ¢ popmyoii: -O-Cigankun-NHo.

B koHTekcTe HacTOSAIIEro JOKyMeHTa TepMUH “aMHHO-C1.8aJ KU OTHOCHTCS K PaauKary
¢ popmymnoii: -Cisankun-NHo.

B KkOHTekCTe HACTOAIEro MOKYMeHTa TepMHH “‘aMuHO-Ci8alKUJ-aMUHO  OTHOCUTCS K

y P
panukany ¢ popmyioi: -NH-C.samkun-NH,.
B xoHTekcTe HacTosIero noKkyMmenTa TepMuH “‘(aMuHO-C1.8aJIK¥IT)2-aMUHO OTHOCHTCS K
y P

pamukany ¢ opmynoit: -N(Csanxun-NHa)s.
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B koHTexcre Hactosimero nokymenra TepMmuH ‘‘(amMuHO-Cisanxui)(Ci.samKumi)aMuHO”
otHOcUTCs K pamukaiy ¢ popmynoit: -N(Csamkmn)(Ci.sankun-NHz).
B koHTekcTe HacTOSIEro MOKyMeHTa TepMUH “‘aMUHO-C28alIKMHHIX OTHOCHTCS K

pamukany ¢ popmyinoii: -Cogankuania-NHa.
B KOHTEKCTE HACTOSIIEro JOKYMEHTA TepMUH “‘apmi-Ci-saIKOKCH-KapOOHUIT OTHOCUTCH K
Yy
panukany ¢ popmysoii: -C(0O)-O-Csanku-apu.
B koHTEKCcTE HacTOSIEero NoKkyMenTa TepMuH “‘apuii-Cisaakir’ OTHOCUTCS K PAIUKAIY C
Yy
dbopmyoii: -Ci-saaKuI-apu.
B xoHTekcre Hacrosimero nokymesHTta TepMuH “‘apun-CisajKUiI-aMHHO OTHOCHTCS K
y

panukany ¢ popmynoii: -NH-C1gankuma-aput.

B koHTekcTe HacTosero nokymeHta TepMuH ‘(apuii-Ci8asikui)2-aMHUHO  OTHOCHUTCSI K

pamukainy ¢ popmynoii: -N(C1.gamkum-apun);.

B kontekcre Hacrosimero nokymeHnta tepmuH (apui-Cisamkui)(Ci-sankii)aMuHO”
oTHOCUTCS K pamukaiy ¢ popmynoit: -N(Cisaakmn)(Ci.sakua-apun).

B koHTekcTe Hactosinero mokymMeHta TtepMmuH “apui-Ci.gankun-amMmuHO-Ci-sankur’

OTHOCHTCS K paaukany ¢ popmynoi: -Ci-samkun-NH-C1.saakua-aput.
B kontekcte Hactosimero aokymenta tepmuH “‘(apui-Cisankui)-amMuHO-C1sankur’

OTHOCHUTCS K pamukaiy ¢ popmynoit: -Ci.gamkni-N(Ci.sakmi-apun)s.

B KOHTEKCTEC HACTOALICTO AOKYMEHTa TEPMUH

“(apui-C-gankui)(Ci-sankun)amuno-C1.salkur” OTHOCHTCS K parKary c

bopmynoii: -C1-samxmi-N(Ci-sankmn )(C1-saaKui-apu).

B koHTeKCTe HACTOSIIErO OJOKYMEHTa TEPMHH “‘apUI-aMHHO OTHOCHTCS K paJuKajy C
dbopmyoii: -NH-apui.

B kOHTeKCTe HACTOSIIEro MOKYMEHTa TEPMHH “‘apui-aMUHO-KapOOHWJI  OTHOCHUTCS K
panukany ¢ popmysoi: -C(O)-NH-apu.

B KOHTEKCTE HACTOAIIErO0 MOKYMEHTA TEePMHH ‘‘apuii-Cyiib(OoHMIOKCH-C1-gaKir’
OTHOCHTCS K paaukany ¢ popmynoii: -Cisankuna-O-SOz-apu

B KkOHTekcTe HACTOSLIErO MOKYMEHTAa TEPMUH “‘OEH30KCH-KapOOHHJI T OTHOCHTCS K
panukany ¢ popmysoii: -C(O)-O-CHa-denu

B xoHTekcTe HacTosIero qokymenTa TepMuH “Cs.141uknoankui-Ci-8ajKuJl” OTHOCUTCS K

paaukany ¢ popmyoii: -Ci-8amkui-C3.14 1M KI0ATKHII.
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B xoHTekcTe Hacrosimero AOKyMeHTa TepMUH ‘‘C3.14LIUKJIOAIKUI-AMUHO OTHOCHUTCSI K
paaukany ¢ popmysoi: -NH-C3.141IUKI0ATKIIT.

B xoHTekcTe Hacrosimero AOKyMeHTa TepMHH ‘‘C3.4IIMKJIOAJIKMIIOKCH OTHOCHTCS K
panukaiy ¢ popmysoi: -O-Cs.14IHKITOATKIIT.

B koHTekcTe HACTOSIIEr0 MAOKYMEHTAa TEPMHUH “apUi-OKCH OTHOCHTCS K paauKajy C
dbopmyoii: -O-apui.

B xoHTeKCTe HACTOAIIEro JOKYMEHTa TEPMHUH “‘Tajio” WM “‘Tajoren” B 0OIIeM OTHOCHUTCS
paaMKaiy aToMa rajioreHa, BKJIroJaroemMy B ceds drop, xmop, Opom u o

B xoHTEKCTE HACTOAIIErO OKYMEHTa TePMHUH “Tajio-C1.8alIKOKCH OTHOCHTCS K paauKary
¢ dpopmymnoii: -O-Cigankui-rano, npu 3ToM C13aJKHAT YACTUYHO UJIH IMMOJHOCTHIO 3aMEIIEH OIHUM
i 0oJiee aTOMaMU TaJioreHa, €CJIU MO3BOJISIOT JOCTYITHbIE BAJIEHTHOCTH.

B koHTekcTe HacTosIIero JOKyMeHTa TepMuH “Tano-CisaJIkil” OTHOCHUTCS K PAAHKAIY C
bopmydioii: -C1gankui-rano, npu 3ToM Ci-8aJIKHIT YACTHYHO WJIA OJHOCTBIO 3aMeELleH OJJHUM WJIH
OoJjiee aTOMaMU TrajioreHa, €CJIU MO3BOJISIFOT TOCTYITHBIE BAJIEHTHOCTH.

B xoHTekcTe HacTosIIEro AOKyMeHTa TepMUH “‘Tano-Ci.gajJKuil-aMUHO  OTHOCHTCSA K
panukany ¢ popmynoii: -NH-C1.sankun-rajo.

B kontekcte Hacrosimero nokymeHTa TepMuH “‘(rano-Cisamkui)(Ci-sankui)aMuHo”
oTtHOCUTCS K pamukaiy ¢ popmynoit: -N(Cisankmn)(Ci.sakui-rajio).

B xoHTekcTe HacTosIIero HOKyMeHTa TepMuH ‘‘(rano-Ci.salKuil)-aMMHO  OTHOCHTCS K
pamukany ¢ popmysoit: -N(C1-sanKui-rajo);.

B xOHTekcTe HACTOSAILIEro NOKYMEHTa TepMHUH ‘‘reTepoapuii-C1.8aIKOKCH OTHOCHTCS K
panukaiy ¢ popmysoi: -O-C.sajKui-reTepoapu.

B koHTekCTe HACTOAIIEro OOKYMeHTa TepMHUH ‘‘Terepoapmi-CigalKiml OTHOCHTCS K
pamukany ¢ popmynoii: -C1_gajKui-rerepoapu.

B koHTEKCcTE HACTOSIIEro TOKyMEHTa TepMHH ‘‘Terepoapui-Ci.galKmI-aMHHO OTHOCHTCS
K pagukany ¢ popmyJioii: -NH-Csankui-rerepoapi.

B koHTekcTe HACTOALIEro MAOKyMeHTa TepMuH “‘(retepoapui-CisaaKui)-aMUHO
OTHOCHUTCS K pamukaiy ¢ popmynoit: -N(C.saaKui-rerepoapu)s.

B xoHTekcTe HacTosero nokyMmenTta tepmuH “(rerepoapu-Cisankmn)(C1-8aiKui)aMiuHo”

oTHOCUTCS K pamukaiy ¢ popmynoit: -N(Cisaakmn)(Ci-saIKua-reTepoapu).
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B xoHTekcTe HacTOsIIero JOKyMeHTa TepMHH ‘Terepoapui-Cisankui-aMuHO-C1-saJIKur”
OTHOCHTCS K paaukany ¢ popmynoi: -Ci.sankun-NH-C1.gajakusa-rerepoapur.

B KOHTEKCTe HACTOSIIIIErO JOKYMEHTa TEPMUH
“(retepoapm-Ci-gankmn)z-aMuHO-C1 8K OTHOCHTCS K pamukary c
bopmynoii: -C1gamkimi-N(C.salIKuI-rerepoapu);.

B KOHTEKCTE HACTOSIIIErO JOKYMEHTA TEPMUH
“(rerepoapui-Ci.gamkmn)(C1.gankun)amuao-C 1 sakur” OTHOCHTCS K panukany c
dbopmynoii: -Crgankmi-N(Ci-sankmn)(C1-sankui-rerepoapui).

B KOHTEKCTE HACTOAIIEr O JOKYMEHTA TEPMHUH ‘TeTepOoapHI-aMHUHO~ OTHOCHUTCS K PaIHKAJTy
¢ popmyoii: -NH-rerepoaprr.

B kxoHTEKCTE HACTOSINErO JOKYMEHTA TEPMUH “‘TeTeporukInii-C1-8aIKOKCH OTHOCHUTCS K
panukainy ¢ popmyson: -O-C.saaKui-re TepoLuKIIIIL

B koHTekcTe HACTOSIIETO JOKYMEHTAa TEPMHH “TeTepornukinia-Cisallkiin’ OTHOCHTCH K
panukainy ¢ popmysoi: -Ci-salIKuI-reTepOL HKITIL.

B KkOHTekcTe HACTOAIIETO JAOKYMEHTA TEepMHH ‘‘TeTeponukni-Ci.saIKiuI-aMiuHO
OTHOCHTCS K paaukany ¢ popmyinoii: -NH-C1.8aKuI-re TepOnuKInIL,

B koHTekcTe HACTOALIEro MOOKyMeHTa TepMuH ‘‘(rerepouukimi-CisaliKui)2-aMUHO
OTHOCHUTCS K pamukaiy ¢ popmynoit: -N(C1.8alnKuI-reTeporuKiImI).

B KOHTEKCTe HACTOSIILIErO TOKYMEHTa TEPMUH
“(rerepormkimi-C-gankui)(C1-sankui)aMuHo” OTHOCHUTCS K paaukany c
bopmynoii: -N(Ci-sankni)(C1-saKUI-TeTePOLUKIIHIT ).

B KOHTEKCTE HACTOSIIIErO TOKYMEHTA TEPMUH
“rerepormkin-Ci-sankmi-amuHo-C1-samker” OTHOCHUTCS K paguKany c
bopmydoii: -Ci.gankui-NH-C . gaiKui-re TeponnKIIiIL

B KOHTEKCTE HACTOSIIErO NOKYMEHTA TEPMUH
“(rerepormkni-C-gankui),-aMuHO-C 1 sasKuT OTHOCHUTCH K paaukany c
dbopmynoii: -C1gankun-N(C1-8alTKHIT-T€ TEPOLIUKITIII ).

B KOHTEKCTe HACTOSILErO JOKYMEHTa TEPMUH
“(rerepormkni-Cigamkun)(Cisankmwn)amuao-Cigalikuii”  OTHOCHUTCS K pagukany  C

bopmynoii: -Crganmkmn-N(Ci-sankm)(C1-samKuI-reTeponuKIHII).
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B xoHTekcTe HacTOSIIero MOKYMEHTa TEPMHH ‘TEeTePOLUKIMI-AMHHO OTHOCHTCS K
panukany ¢ ¢popmynoi: -NH-rerepouuki

B xoHTekcTe HacTosimero aokymeHta TepMmuH - (retepouukini)(Ci.sasKui)aMuHO”
OTHOCHTCS K pazukaiy ¢ popmysoit: -N(C1-gamkun)(reTepoLKIIi).

B KOHTEKCTe HACTOAIIEr0 JAOKYMEHTA TEPMHH ‘‘TeTepOMKIHI-aMHHO-C1-saKur’
OTHOCHTCS K paaukany ¢ popmyioii: -Ci-gankua-NH-reteporiukiim.

B KkOHTekcTe HACTOSINEr0 JOKYMEHTa TEPMHH ‘‘Te€TePOLMKIIUI-KApOOHUIT OTHOCHUTCS K
panukaiy ¢ popmysoi: -C(O)-reTeporrKimIL.

B KOHTEKCTE HACTOSIIEr0 JOKYMEHTA TEPMHUH “T€TePOLIHKIIHII-KaPOOHMUII-OKCH = OTHOCHUTCS
K pagukany ¢ popmyJoii: -O-C(O)-reTepounkimi.

B koOHTekcTe HACTOSINEro IOKYMEHTa TEPMHH TEeTePOLUKJIMI-OKCH  OTHOCHTCS K
panukany ¢ popmyJon: -O-reTeponnKIIIIL

B KkoOHTeKCTe HACTOAIEr0 JOKYMEHTAa TEPMUH “TUAPOKCH OTHOCHTCS K paJuKany C
dbopmyoii: -OH.

B KkoOHTekcTe HACTOAINEro MJOKyMeHTa TepMHH “TUapokcu-Cigamkokcu-Ci.gsalikur’
OTHOCHTCS K paaukany ¢ popmynoii: -Ci-sankuna-O-Cisankmi-OH.

B xoHTekcTre HacTosIero AOKYMEHTa TepMHUH “TUAPOKCH-C1.8alKuUiI’ OTHOCUTCS K
panukany ¢ popmyinoii: -Ci.gankmi-OH, npu 37om C1.8aKHIJI YACTUYHO HITH TOJHOCTBIO 3aMeLIeH
OHUM HITH 0OJiee THAPOKCH-PAJUKAIAMH, €CJIH TO3BOJISIFOT JOCTYITHbIE BAJIEHTHOCTH.

B xoHTekcTe HacTosIEero JOKyMeHTa TepMHUH “TUAPOKCU-C1.8aIKHII-AaMHUHO OTHOCHTCS K
pamukany ¢ popmyoii: -NH-C1.gankun-OH.

B xoHTEKCTe HACTOSIIIErO JOKYMEHTa TepMuH ““(ruapokcu-C1-8aliKuiI)2-aMHHO OTHOCHUTCS
K pamukany ¢ popmyinoii: -N(Cigankun-OH)s.

B koHTekcTe HacTosero qokyMmeHnrta TepMuH “‘(ruapokcu-Cigaakin)(Ci-sankui)aMuuo”
otHOCUTCS K pamukaiy ¢ popmynoit: -N(Cisaakmn)(Ci.sankun-OH).

B koHTekcTe HacTOAIIEro AOKyMeHTa TepMHUH “TuapokcH-Cigankuia-amMmuHo-Cisankur’
OTHOCHTCS K paaukany ¢ popmynoi: -Ci-gankun-NH-C1samkua-OH.

B xoHTekcTe HacTosIIIEero okyMeHTa TepMuH “(ruapokcu-Cigankui)z-aMuHo-C1-gasikuir”

oTHOCUTCS K pamukaiy ¢ popmynoit: -Cigankun-N(Ci.sankumi-OH),.
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B KOHTEKCTe HACTOSIIIIErO TOKYMEHTa TEPMUH
“(ruapoxcu-C gamknin)(Cisankmin)amuao-C1-samkun” OTHOCHUTCS K paguKainy c
bopmynoii: -Cigamkm-N(Ci.sankmn)(Ci-gankmi-OH).

B xoHTekcTe HacTosmero JOKyMeHTa TepMuH “Tuapokcu-Ci.gankui-aMuHO-C1-8alTKOKCH
oTHOCHTCS K paaukany ¢ popmynoi: -O-Cigankuna-NH-Ciganxun-OH.

B KOHTEKCTE HACTOSIIIErO JOKYMEHTA TEPMUH
“(ruapoxcu-Csanmkui)z-aMuHO-C | 8aTKOKCH OTHOCHTCH K paguKany c
bopmyioii: -O-Cigankuia-N(Ci-sankun-OH)s.

B KOHTEKCTE HACTOSIIErO JOKYMEHTa TEPMUH
“(ruapoxcu-C samkuin)(Ci-sankui)amuHo-C1-8aIKOKCH OTHOCHUTCS K paagukany c
dopmynoii: -O-Cisanknn-N(Ci-sankmn)(Cisankmi-OH).

B KOHTEKCTe HACTOSIIEr0 JOKYMEHTA TEPMUH
“ruapokcu-Cigankun-aMuH0-C1 gaNKHuI-aMHUHO” OTHOCHTCH K paguKany c
bopmydoii: -NH-C.gankuin-NH-Cigankun-OH.

B KOHTEKCTe HACTOSIIIIErO JOKYMEHTa TEPMUH
“(ruapoxcu-C1samkua-aMuHO-C1-8aJIKUIT)2-aMUHO™ OTHOCHUTCSH K paguKay c
dbopmyaoii: -N(C1samkun-NH-C1.sankun-OH),.

B KOHTEKCTe HACTOSIIIIErO TOKYMEHTa TEPMUH
“(ruapoxcu-C gamkni)z-aMuHO-C | 8aITKUIT-aMUHO™ OTHOCHUTCS K pagukaiy c
bopmynoii: -NH-C1.gankuin-N(C.sanxua-OH)s.

B KOHTEKCTE HACTOSIIErO JOKYMEHTA TEPMUH
“(ruapoxcu-Csankua-aMuHO-C1-gaakmn)(Cigakui)aMuHo”  OTHOCHTCS K pagukaiay ¢
dopmymnoit: -N(C-samxmn)(Ci-sanknn-NH-Ci-sankun-OH).

B xoHTekcTe Hacrosimero gokymeHTa TepMmuH ‘[(rumpokcu-Ci.sasiKuii)2-aMHHO-
C1-sankmi](C1-samKua)aMuHO OTHOCHTCS K panukany c
bopmydoii: -N(Csamkmn)[Ci-sankun-N(Cisankui-OH)].

B KOHTEKCTE HACTOSIIErO JOKYMEHTA TEPMUH
“(rugpoxcu-Csankui)(Cisankmn)amuHo-C 1 galIKMI-aMUHO® ~ OTHOCHUTCS K pauMKaly ¢

dopmynoii: -NH-C1samknn-N(Ci-sankun, Csankun-OH).
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B KOHTEKCTe HACTOSIIIIErO JOKYMEHTA TEPMHH
“[(runpokcu-Ci.gankmn)(Ci-sankun)amuno-C 1 gamkni | (Ci.saiKmn)aMiuHO” OTHOCUTCS K PaUKaITy
¢ hopmysoit: -N(C1samxmn)[Cisankuia-N(Ciganxmn)(Cisankuia-OH)].

B KkOHTeKCTe HACTOAILIEro MOOKYMEHTAa TEePMHH «3aMECTHUTENb» O3HAauaeT 3aMeHy
MIOJIO’KEHHS] ATOMOB OCHOBHOM MOJIEKYJIBI, KOTOPBIE 3aMELIAIOTCS B MOJIOKEHHE OMPEIETIEHHOTO
aToMma, 3aMeHsisl OJMH UM 0oJiee aTOMOB BOJOPOJa HA OMpENeSIEHHbINH aTOM, MPH YCJIOBUH, UTO
HOpMaJIbHAsl BAJIEHTHOCTh YKA3aHHOT'O aTOMa HE MPEBBILIAETCS, W YTO 3aMEIIeHHUe MPHBOIUT K
cTabuipHOMY coenuHeHunio. CoderaHus: 3aMeCTHTENEH /MM 3aMEH JOMYCTHMBI TOJIBKO €CJIH
TAKME COYETAHUS MPHUBONAT K YCTOWYMBHIM coenuHenusM. Chenuanuct B JaHHOW oOmactu
TEXHUKH OTMETHT, YTO JIFOOOM YIIIepO/], a TAKIKE FETePOATOM C BAJIEHTHOCTSMH, KOTOPBIE OKaKYTCS
HEHACBHIIEHHbIMU, KaK OMHCAHO WJIM IMOKA3aHO B HACTOSIIEM [IOKYMEHTE, MPEeInojaraeTcs
UMEIOIMM JOCTATOYHOE KOJHMYECTBO ATOMOB BOJOPOJA [IS HACHILIEHUs ONMUCAHHBIX WJIH
MIOKA3aHHBIX BAJIEHTHOCTEH. B HEKOTOPBIX MpHMepax MOryT ObITh OMUCAHBI OMUH HJIH OoJiee
3aMECTUTENIEH, UMEIOMUX ABOMHYIO CBsi3b (Hampumep, «Okco» mwid «=0») B Ka4eCTBE TOYKH
NPUCOEIUHEHHs], TMOKA3aHHYK0 WM TEPEYHCICHHYI0 B HACTOSILIEM JOKYMEHTE B TpYyIIe
3aMeCTHTeJIeH, MPUYEM B CTPYKTYpE MOXKET OBITh MOKA3aHA TOJILKO OJMHAPHASI CBSI3b B KAYECTBE
TOYKH NPHCOEOUHEHUsI K OCHOBHOM CTpykType dopmysel (I). Cneunanucty B maHHOH obiactu
TEeXHUKU OyAeT MOHSTHO, UTO, XOTS MOKa3aHa TOJBKO OAWHAPHAS CBS3b, IJISI OTHX 3aMECTHTENEH
npeaHa3HavYeHa BOIHAs CBS3b.

B KOHTEKCTe HACTOSINEr0 OOKyMEHTAa TEPMHH «H TOMY MOAOOHOE» B OTHOILUEHHH
ONpPENENICHUI XUMHUECKUX TEPMHUHOB, MPUBEIEHHBIX B HACTOSINEM IOKYMEHTE, O3HAUYAET, YTO
BapUaIlMd XUMHUYECKUX CTPYKTYp, OKHIAeMbI€ IJISi CIEMAIMCTa B JAHHOW OOJACTH TEXHUKH,
BKJIIOYAIOT B ce0sl, HE OrpaHUuYMBasCh, H30MEphbl (BKJIIOUAsh pA3BETBJIEHHE LEMOYKH WM
IPOCTPAHCTBEHHBIE CTPYKTYPHBIE WM30MEPBI), THAPATALMIO KOJIBIIEBBIX CHCTEM (BKIIFOYAs
HACBIIEHWE WJIM YaCTHYHOE HACHIMEHWE  MOHOLUKIMYECKHX, OWIHMKINYECKAX  HJIH
TOJIUIUKIIMYECKUX KOJIBIEBBIX CTPYKTYP) U BCE APYTHE BAPHUAIMH, TOMYCKAEMBIE TOCTYITHBIME
BaJICHTHOCTSIMHU, KOTOPbIE MPHBOIAT K CTAOMIEHOMY COIMHEHUIO.

JI7is ueseil HACTOSILIEro ONMUCAHMS, €CJH OOUH Wi OoJiee BAPHAHTOB 3aMECTHTENEH st
coemuHeHus ¢ popmyJioi (I) unm ero popmel conepKUT PyHKUNOHATIBHBIE TPYIIIbI, BKIIOUEHHBIE

B coemuHenue c ¢opmyson (I), kakmas QyHKIHMOHATIBHAS TPYINA, MOSBJSIOMIASCS B JIOOOM
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HOJIO)KEHHH B PACKPHITOM COEIHHEHWH, MOXKeT ObITh BbIOpAaHA HE3ABHCUMO W, MPH
HEOOXOMMOCTH, HE3aBUCUMO U/HJIM MO JOMOJIHUTENIBHO 3aMelleHa.

B koOHTeKcTe HACTOSINEro JOKYMEHTA TEPMHH «HE3aBUCHMO BBIOPAHHBINY WM «KayKIbIH
BBIOpaH» OTHOCHTCS K (DYHKUHOHAJBLHBIM BapuUaHTaM B CIIMCKE 3aMeCTHTENeH, KOTOPble MOT'YT
Oosiee yeM OJHOKPATHO TOSBISITHCS B CTPYKType (opmysbl (I), mpu 3TOM cxema 3aMeIleHus: B
Ka)KIOM CJIy4ae HEe3aBHCHMa OT CXeMbI B JIFOOOM Apyrom ciyudae. KpoMme TOro, ucrosib30BaHHE
0000IIIEHHOTO 3aMECTHTEJIS], 3aMEHSIEMOr0 Ha B JIFOOYIO (OPMYITy UITH CTPYKTYPY AJISl COETUHEHMS,
OMHCAHHOT'O B HACTOSIIEM NOKYMEHTE, CJIeIyeT MOHUMAaTh, KaK BKJIIOYAIOLIYIO B Ce0si 3aMeHy
00O0OIIEHHOTO 3aMECTUTENIST KOHKPETHBIMHU 3aMECTHUTENSIMH, KOTOPBIE BKJIFOUEHBI B OMTPENEIEHHBIIH
PO, HAIPUMED, aAPUJI MOKET ObITh 3aMeINEéH (PEHUIOM HITH HA(DTAIEHUJIOM H TOMY TTOJIOOHBIM, U
YTO MOJIYYEHHOE COETMHEHHE CIIeIyeT BKJIIOUHTh B O0BEM COEIMHEHH I, OMMCAHHBIX B HACTOSIIIEM
JOKYMEHTE.

B KOHTEKCTE HACTOSIIIErO JOKYMEHTA TEPMUHBI KKAXKIBIA MIPUMEP» U B KAKIOM CJIyUae,
OpU HATMYHKY» MPH UCIOJB30BAaHUH NEPeN TAaKUM CioBocodyeTaHueM, Kak «Cs.jsmmknoankmi, Cs.
uknoankmn-Crgankun,  apun,  apuia-Cigamkwn, — retepoapus,  rerepoapui-Ci4aliKul,
TeTePOLUKIIIII U reTepolHKIniI-Cl4aKuDy MOAPA3YMEBAKOTCS OTHOCSIIUMUCS K KOJIBLEBBIM
cucremaM C3.14LUKJIOATIKIIIA, aPHJIA, TETEPOAPIIIA M TeTePOLIUKIIIIIA, KaKaash U3 KOTOPBIX UMEET
MeCTO JIU0O B OTIEIBHOCTH, JINOO B KAUECTBE 3aMECTUTEIIS.

B KkoHTekCcTe HACTOSIIEr0 MOKYMEHTA TEPMHH «IPH HEOOXOOMMOCTH 3aMELEHHBIN
O3HaYaeT HeoOs3aTENbHYIO 3aMEHY YKa3aHHBIMHM BapUAHTAMHU 3aMECTUTENEH, IPYII, PaguKasioB

NJIN KOMITIOHEHTOB.
®OPMbI COEJIMHEHUIA

B KOHTEKCTE HACTOSAIIErO IOKYMEHTA TEPMUH «(OpPMay O3HAYAET COeqUHEHHE C (HOPMYIIOi
(D), umeroree Gpopmy, BEIOpAaHHYIO U3 TPYIIIBI, COCTOSIIEH W3 CBOOOAHONW KHCIOTHI, CBOOOIHOTO
OCHOBAaHUsI, INPOJEKapCTBa, CONM, THIpPATa, CONbBATA, KJATPATa, H3OTONOJIOra, paremara,
cTepeon3oMepa, TruacTepeoMepa, CTepeon3oMepa, ero moJMMophHOi 1 TayTOMepHOH (GopMEL

B HCKOTOPBIX acCIICKTaxX, ONHUCAHHBIX B HACTOAIIEM OOKYMECHTE, (I)opMa COCOUHECHUS C
bopmydoii (I) mpencraeinsier coboit ero cBOOOIHYIO KUCIOTY, CBOOOIHOE OCHOBAHHE UJTH COJIb.

B HCKOTOPBIX aCIICKTaxX, ONHUCAHHBIX B HACTOAILIECM OOKYMECHTC, (I)opMa COCOUHECHHUS C

dbopmyioii (I) mpencrasnsietr coboit ero cosb.
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B HEKOTOpBIX acmeKTax, OMHCAHHBIX B HACTOAIIEM MOKyMeHTe, (opMa COEOUHEHHUs C
bopmynoii (I) npencrapisieT cOOOH €ro H30TOMOJIOT.

B HEKOTOpBIX acmeKkTax, OMUCAHHBIX B HACTOAIIEM MOKyMeHTe, (opMa COEAUHEHHUs C
dbopmynoii (I) npencrasisier cobol ero cTepeon3oMep, paleMar, SHAHTHOMED HIIH AUACTEPEOMED.

B HEKOTOpBIX acheKTax, ONMUCAHHBIX B HACTOAIINEM MOKyMeHTE, (opMa COEOUHEHHUS C
dbopmyioii (I) mpencrapinsier coboit ero TayTomep.

B HEKOTOpBIX acheKTax, OMUCAHHBIX B HACTOAIIEM MOKyMeHTE, (opMa COEOUHEHHUS C
bopmydoii (I) mpencrapisier coboi (hapManeBTHUECKH TPUEMIIEMYIO (hOpMY.

B HEKOTOpPBIX acmekTax, OMMCAHHBIX B HACTOSIIEM HOKYMEHTE, COeNUHEHHE C (OPMYIIOi
() unu ero opma ABJISIETCS U30TUPOBAHHBIM IS TPUMEHEHHUSI.

B KOHTEKCTE HACTOSINErO JOKYMEHTA TEPMHH «H30JIMPOBAHHBINY O3HAYAET (PUIUUECKOE
cocrosiHue coenuHenus ¢ popmynoi (I) umm ero Gopmel MOCE €ro U3OMSALNN W/UIA OYHCTKH U3
CHHTETHYECKOTO Mmpoliecca (Hanpumep, U3 peakLHOHHONW CMECH) UJIM €CTECTBEHHOTO HMCTOUYHHKA
WIA UX COYETAHUS B COOTBETCTBHH C MPOLIECCOM WM MPOLECCAMH HM3OJSILHH WJIH OYUCTKH,
OIMMCAHHBIMH B HACTOSIIIEM JOKYMEHTE HJIH XOPOLIO U3BECTHBIMHE CIELHAMCTY B JAHHOMH 00acTH
TEXHUKH (HAmpuMep, xpomarorpadusi, MepeKpUCTAUTH3ALNAS U TOMY MOA00HOE) C JOCTATOYHOM
YACTOTOM ISl XapaKTePH3ALUH TOCPEACTBOM CTAHAAPTHBIX AHATHTHYECKUX METOIMK, OMMUCAHHBIX
B HACTOSIIEM JOKYMEHTE HJIM XOPOLIO H3BECTHBIX CIELHMAMCTY B JAHHON O0JIACTH TEXHUKH.

B koHTekcTe HACTOSIIErO [JOKYMEHTA TEPMHH «3ALMUIIEHHBI» O3HAYAET, YTO
byHkuoHampHas rpymnmna B coemuHeHud ¢ (Gopmynoi (I) mim ero dopme ummeer dopmy,
MOIU(UIUPOBAHHYIO JUIsl UCKJIFOUEHHs HEKEJIATEbHBIX MOOOUHBIX PEAKUUN Ha 3alMIIEHHOM
y4acTKe, KOrja COEOUHEHWE BCTYMaeT B peakuuio. Iloaxomsinue 3aliuMTHBIE TPYIIBI OyIayT
OlpenesieHbl CIEeNUATUCTaMUd B JAHHOW O0JACTH TEXHUKH, a Takke MNyTéM OOpaleHHs K
CTaHJAPTHOW CHPAaBOYHON JHTEpaType, Takoi kak, Hampumep, T.W. Greene et al, Protective
Groups in organic Synthesis (1991), Vaiinmm, Hsio-Hopk. Takume (yHKIHOHAIBHBIC TPYIIIBI
BKJIIOYAIOT B Ce0sl THAPOKCH-, (DEHOJI-, aMHHO- 1 KapOOHOBYIO KucaoTy. [lomxoasinue 3aliTHbIE
TPYIIBL ISt TUAPOKCH- WK (PEHOJIA BKJIFOUAKOT B CE0Sl TPHAIKHJICHIN WM THAPUAIIKAJICHIIAIT
(Hampumep,  t-OyTHIIDUMETHICHIWI,  TPeT-OyTHIAM(DEHUJICHIIUT WA  TPUMETHJICHIIHII),
TETParuaApONHPAHIII, O€H3MII, 3aMEIIEHHBIA OEH3UJI, METHUJI, METOKCUMETAaHOJ H TOMY MOAO0OHOE.
[Nomxopsinye 3amMTHBIE TPYMIBI AJIsI AMHHO-, AMHIMHO- M TYAHHIWHO- BKIIIOYAOT B CeOst

t-OyTokcukapOOHU, OEH3UITOKCHKApOOHIT U TOMY moaoOHoe. [loaxoasiiye 3aiuTHBIe TPYIIIbI
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U1l KapOOHOBOM KHCJIOTHI BKJIIOUAIOT B Ce0sl aJIKUJIOBBIE, APHJIOBBIE WIIH APHJIAIKHIIOBBIE (DU PBL.
B onpenenéHHbIX Cry4asix 3alMTHAS TPYINA TAKKE MOYKET OBITh MOJIMMEPHON CMOJIOHN, TAaKOH Kak
cmosa Banra wimi 2-XJIOpTPUTHII-XJIOPHIHAS] CMOJIA. 3aLUTHBIE IPYIILI MOTYT ObITh HOOABJIEHBI
WIH YOAJEHbI B COOTBETCTBHH CO CTAaHJAPTHBIMH METOAMKAMHU, KOTOPBIE XOPOLIO H3BECTHBI
CrenuajnucTaM B JaHHON OO0JacTH TEXHHKM W ONUCAHbl B HACTOSIIEM IOKyMeHTe. Taxke
CrenuaanucTaM B JaHHON OOJacTH TEXHUKU OyOEeT MOHSTHO, YTO, XOTS TaKhe 3al[UIIEHHBIE
NPOM3BOAHBIE COEQMHEHHWH, OMUCAHHBIX B HACTOSIIEM JOKYMEHTE, caMH MO cebe MOryT He
obnamate (PapMaKOIOrHYECKOW AKTHBHOCTBIO, OHH MOTYT OBITh BBeIEHBI CYOBEKTY W
BITOCJIEZICTBUY META0OIM3HPOBAHBI B Opranu3Me it GOpMHUPOBaHUs COEMHEHHUH, OMUCAHHBIX B
HACTOSIIIIEM JOKYMEHTE, KOTOPhIE 001amaoT (hapMaKoIOrHueCKOl aKTUBHOCTRIO. Takum 00pasom,
TaKue MPOU3BOIHBIE MOTYT OBITh OMUCAHBI KaK «IPOJieKapcTBay. Bce mposiekapcTBa COeaMHEHHIA,
OIMCAHHBIX B HACTOSIIIEM JOKYMEHTE, BKJIFOUEHBI B 00BEM IPHMEHEHHSI, OTIH CAHHOTO B HACTOSLIIEM
JOKYMEHTE.

B KOHTekcTe HACTOAIIEr0 MOOKYMEHTAa TEPMHUH «IPOJIEKapCTBO» O3Ha4daeT (opmy
HEMOCPEICTBEHHOI'O COeNMHEHUs (HApUMep, MPEKypcopa JIeKapcTBa) KOTOpoe npeodpasyercs in
Vivo, TIpUBOAS K TMOJYYEHHIO aKTUBHOro coemuHenus c (opmynoit (I) wmm ero dopmsr
IIpeoOpa3oBaHre MOXET MPOHUCXOMUTH IMPH IMOMOLIH PA3JIHYHBIX MEXAaHH3MOB (HAIPUMED,
MOCPEACTBOM META0OJMYECKHX W/UJIM HeMeTaDOIMUECKNX XUMHYECKUX MPOLIECCOB), TAKHX Kak,
HanpuMep, TUAPOJIH3 W/ Ui OOMEH BEIeCTB B KPOBHU, MEYEHU W/WJIH APYTHX OPraHax M TKAHSX.
Onucanve npuMeHeHus mposiekapcts npuseneHo B uctounuke T. Higuchi u W. Stella, “Pro-drugs
as Novel Delivery Systems,” Tom 14 A.C.S. Symposium Series, u B ucrounuke Bioreversible
Carriers in Drug Design, mon pen. Edward B. Roche, American Pharmaceutical Association u
Pergamon Press, 1987.

B omnom mnpumepe, xorma coemuHenue ¢ (opmynoit (I) unu ero dopma comepKuUT
(YHKUHOHAIBHYIO TPYMNy KapOOHOBOW KHCJIOTBHI, MPOJIEKAPCTBO MOYKET COIAEPIKATH CIIOKHBIM
o¢dup, chopMupoBaHHBIH MMyTEM 3aMEHbI aTOMa BOJOPOJA B KHUCJIOTHOW TIPYIE TaKOH
(YHKIIMOHAILHON TPYINON, Kak alKuJ WiId ToMy momobHoe. B mpyrom mnpumepe, korma
coemuaenue ¢ ¢opmyioi (I) wnm ero gopma comepKUT THAPOKCUIBHYIO (DYHKIIHOHAJIBHYIO
rpynmy, ¢opMma MNpoJIeKapcTBa MOXKET OBbITh MOJy4YeHa MyTéM 3aMeHbl aToMa BOJOPOAA B
THIPOKCUJIBHON Trpymnme Apyrod (pyHKIHOHAJBHOW TPYMIOHN, TAKOW KaK ajKMI, aJKHJIKapOOHHI

wn pochoHaTHBIN CI0XKHBIH 3Gup U ToMy nmoaobHoe. B apyrom nmpumepe, koraa CoOennHEHHE C
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dbopmysoir (I) umm ero ¢opma COmEp)KHT aMHUHOBYIO (DYHKUHMOHAIBHYIO rpymmy, (opma
IpoJieKapCcTBa MOXKET OBITh MOJIydeHa MyTEéM 3aMEeHbl OJHOrO WM 0Ojiee aTOMOB BOJOPO.A
(YHKIIHOHAILHON TPYIION, TAaKOW KAk aJKHJI WM 3aMeLIéHHbIN kapOonmn dapmareBTryecku
npuemiieMble mpojiekapcTsa coenuHenuit ¢ gopmynoi (I) mwm ux Gopmbl BKIFOYAIOT B ceOsi Te
COEIMHEHHUS, 3aMEIIEHHbBIE OJHOM MITH 0OJIee U3 CIENYIOUINX IPyI: d()Upbl KAPOOHOBOM KUCIIOTHI,
cynb(pOHATHBIE CJIOKHBIE 3(PHUPBI, AMUHOKUCIIOTHBIE CIOXKHBIE d(Pupbl, GochoHATHBIE CIIOKHBIE
3¢upsl, 1 MOHO-, ou- WK TpudochaTHbIE CIIOKHBIE HPUPI UM AJKUJIOBBIE 3aMECTUTENH, €CITH
510 monmyctiMo. Kak Omucano B HACTOSIIEM JOKYMEHTE, CIIELHANUCTY B JAHHON 00JIACTH TEXHUKH
MIOHSITHO, YTO OJWH WM OOJIee TAKUX 3aMECTUTENE MOTYT OBITh HCIIOJIB30BAHBI ISt OOeCIeueH st
coemuaenus ¢ popmysoit (1) umu ero popmel B BrIE MpOJIEKapPCTBA.

Onuo wu 6oJiee COENMHEH NI, OMMMCAHHBIX B HACTOSIIEM JOKYMEHTE, MOTYT CYIIECTBOBATh
KaKk B HECOJNbBATHPOBAHHBIX, TAK M B COJIbBATUPOBAHHBIX (opMax ¢ (apMaleBTHUECKH
OPUEMIIEMBIME ~ PACTBOPUTENSIMH, TAKMMH KaK BOJA, OTAHOJ © TOMY TMOAOOHBIE, W
OJPA3yMEBAETCsl, YTO OMNHCAHWE, MPHUBEIEHHOE B HACTOSINEM NOKYMEHTE, OXBATHIBAET KaK
COJIbBATHPOBAHHBIE, TAK M HECOJBBATHPOBAHHBIE (DOPMBL

B KkOHTekcTe HACTOAINEr0 MOKYMEHTA TEPMHH «COJbBAT» O3HAYAET (DH3HUECKYIO
ACCOLMALIUIO COEMHEHMSI, OTIMCAHHOTO B HACTOSIIEM JOKYMEHTE, C OAHOU MK 00Jiee MOJIEKYIaMK
pactBoputens. JTa pusryeckas acCoHals BKIKOYAET B Ce0sl pa3IMYHbIe CTEEeHn 00pa30oBaHms
HMOHHBIX ¥ KOBAJIEHTHBIX CBSI3€H, BKJIOUYAsi BOXOPOIHBIE CBA3U. B ompenenéHHbIX Cliy4yasix CObBaT
Oynmet ciocoOeH K U30JIALIH, HAIPUMeP, KOT'1a OJIHA UJIH 00JIee MOJIEKYJT PACTBOPUTEIS BKJIFOYEHBI
B KPHCTAJUTHUECKYIO PEIIETKY TBEPIOrO KPUCTAJUTMUECKOrO BEIIECTBA. B KOHTEKCTE HACTOSIIIETO
IOKYMEHTa «COJIbBATY BKIIIOUAET B ceDs Kak CONbBAThI B (hase PacTBOPa, TAKH M U30JIUPYEMBIE
conbBaTel. HeorpanuuuBaromume npuMepsl MOAXOISIIMX COBBATOB BKIIFOUAOT B C€0s1 3TAHOJATEI,
METaHOJIATEI ¥ TOMY MTOJOOHOE.

B KOHTEKCTE HACTOSINEr0 MOKYMEHTA TEPMUH THUAPAT» O3HAYAET COJILBAT, B KOTOPOM
MOJIEKYJIa PACTBOPUTEIS SBJISIETCS BOIOM.

Coenunenus ¢ dopmynoit (I) moryt oOpa3oBBIBATE COJIH, KOTOPbIE MOAPAa3yMEBAIOTCS
BKJIFOUEHHBIMH B 00BEM HACTOSILEro OnmucaHusi. YnoMuHaHue BewecTsa ¢ popmydoi (I) umm ero
(OpMBI B HACTOSIIIIEM JOKYMEHTE MOHUMAETCS KaK BKITIOYAoIee B ce0st ero GOpMBbI B BHIIE COJIEH,
€C/I HE yKa3aHO MHOE. TepMuH COJb(M), UCHONB3YEMBIN B HACTOSIIEM NOKYMEHTE, O3HAUAET

KHCJIOTHBIC COJIH, 06pa3013aHH1>1e C HCOPraHn4€CKUuMHU W/ Uau OpraHu4YeCKUMHU KUCJIOTaMU, 4 TaKXKE
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OCHOBHBI€ COJIH, 0OpPa30BaHHBIE C HEOPTAHUYECKHMH 1/ OPraHMYeCKUMHU OCHOBaHUsIMU. Kpome
TOro, Korga coemuaenue ¢ gopmysioi (I) mmm ero dpopma conepKUT KaKk OCHOBHOW KOMIIOHEHT,
TAKOW KaK, He OrPaHUYMBASCh, AMUHHBIH KOMIIOHEHT, U KHUCJIOTHBIH KOMITOHEHT, TaKOW Kak, He
OrpaHHYHBAsICh, KAPOOHOBAS KUCIIOTA, MOTYT ObITH CHOPMHUPOBAHBI LIBUTTEP-HOHBI («BHYTPEHHHE
COJIN»), KOTOPBIE BKITIOUEHBI B TIOHSITHE «COJIM» B KOHTEKCTE HACTOSIIIETO TOKYMEHTA.

TepmuH «apMaeBTHUECKH MpuemMyieMast CoJib(1)» B KOHTEKCTE HACTOSIIEr0 JOKYMEHTA
O3HAuYaeT TAaKWe COJIH COEOMHEHHUH, OMHCAHHBIX B HACTOSIIEM JOKYMEHTE, KOTOPBIE SIBJISIOTCS
OezonmacHbIMUH U 3(PQPEKTUBHBIMU (T.€. HETOKCHYHBIMH, (PH3HOIOTHYECKH NPUEMIIEMBIMH) IS
NpPUMEHEHHs Y MIIEKOMUTAIOIINX, H KOTOPbIe 00J1a1at0T OHOJIOrHYeCKON CTaOUIIBHOCTBIO, XOTS U
Apyrue COJU TOXKe SIBIAIOTCA moaxomsmumu. Comu coenuHenuit ¢ ¢opmydoi (I) moryt ObiTh
chopMHPOBAHbI, HATIPUMED, MOCPEICTBOM B3aUMOIEHCTBHS BeluectBa ¢ dopmysoi (I) wiu ero
(GOpMBI C HEKOTOPBIM KOJHUYECTBOM KHCJIOTHI WM OCHOBaHHUS, TaKUM KaK 3KBHBAJIEHTHOE
KOJIMYECTBO, B TAKOH Cpejie, B KOTOPOU COJIb OCAXKIAETCS, UJIH B BOAHOMN Cpefie C MOCIEAYIOIIeH
JTHO(DHITA3AIHE.

dapmaleBTHUECKH TNpPUEMJIEMbIE COJIM BKJIIOYAIOT B cebs omHy wmin Ooyiee cojei
KHCJIOTHBIX MJIA OCHOBHBIX TPYIII, MPUCYTCTBYIOUIMX B COSOUHEHHSX, OMMCAHHBIX B HACTOSIIEM
nokymente. OnpepneneHHbIe acEKThl COJiel ¢ A00aBiieHHeM KHCJIOTHI BKIIIOYAIOT B celsi, He
OrpaHUYMBAsICb, COJIM AaleTaThl, ackopOatel, OeH30aThl, OeH30JCYyIb(OHATEI, OUCYIBDATEL,
Outaptpatel,  Ooparel,  Opommumbl,  OyTHpaThl,  XJIOPHABI,  LUTPaThl,  KaM(OopaTsl,
kambopcynbhoHatel, 3TaHCynb(oHATEL, (opMHuaTel, (PymMapaTbl, T'€HTHCHHATHI, TJIFOKOHATHI,
[JIIOKAPOHATHI, TJIyTaMaThl, HOMM/bI, WM30HUKOTHHATHI, JIAKTATHI, MajieaTbl, METAHCYJIb(OHATHI,
Ha(TaneHCyaIb()OHATI, HUTPATHI, OKCAJATHI, MMAMOATHI, MAHTOTEHATHI, (PochaTel, MPOMUOHATHI,
caxapaThl, CAJIMLIUJIATHI, CYKUHHATHI, CyJb(aThl, TAPTPAThl, THOLHAHATHI, TOIYOJCYJIb(HOHATHI
(Takke W3BECTHbIE Kak TO3WJAThl), Tpudropanetatsi W TOMy mnoaobHoe. OmnpenenéHHbie
KOHKPETHBIE aCHEeKThl COJiell ¢ A00aB/ieHHeM KHCIOThI BKIIIOUAIOT B Ce0sl XJIOPHUIBI WM
TUXJIOPUIBL.

Kpome TOro, KucaoTel, KOTOpbIe B OOLIEM CUHTAIOTCS MOAXOMAIIUMU TSl (HOPMUPOBAHUS
(dhapMaLeBTHYECKH MOIXOAALINX COJIe U3 OCHOBHBIX (papMalleBTUUECKUX COEIMHEHUI OMHCAHBI,
Hanpumep, B ucrounuke P. Stahl u op., Camille G. (pen.) Handbook of Pharmaceutical Salts.
Properties, Selection and Use. (2002) Lrpopux: Wiley-VCH; S. Berge u op., Journal of
Pharmaceutical Sciences (1977) 66(1) 1-19; P. Gould, International J. of Pharmaceutics (1986)
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33, 201-217; Anderson u np., The Practice of Medicinal Chemistry (1996), Academic Press, Hrto-
Wopk; u B The Orange Book (Food & Drug Administration, Bamuurron, D.C., Ha BeG-caiite
naHHO# opranm3anun). Comep:KUMoOe MaHHBIX UCTOYHHKOB BKJIIOUEHO B HACTOSIIMNA JOKYMEHT
IOCPEACTBOM CCBUIKU HA HUX.

ITomxopsinye OCHOBHBIE COJM BKJIIOYAIOT B Ce0si, HE OrPaHUYUBASChH, COJMH ATIOMUHHS,
AMMOHUS, KaJIbLIUs, INTHS, MapraHia, Kajusi, HATPHsI U [IUHKA.

Bce takue KHCIOTHBIE COJIM U OCHOBHBIE COJIH TIOAPa3yMEBAIOTCsl BKIIFOUEHHBIMU B O0BEM
(dapMaleBTHUECKH TPUEMJIEMBIX COJIEH, OMMCAHHBIX B HAacTOsIIeM AokymeHte. Kpome Toro, Bce
TaKHE KHCJIOTHbIE M OCHOBHBIE COJIM CUMTAIOTCS OSKBHBAJIEHTHBIMU CBOOOIHBIM (hopmam
COOTBETCTBYIOIIUX COSAMHEHNUH AJIs LeJIel HACTOSIIEr0 ONMUCAHNUS.

Coenunenus ¢ ¢popmysoii (I) 1 ux GopMbl MOTYT TaK)Ke CYILIECTBOBATH B TAYTOMEPHOM
¢dopme. Bee Takie TayToMepHbie (POPMBI MPEAYCMOTPEHBI U MOAPA3YMEBAIOTCS BKIIOUEHHBIMH B
00BéM coenuHenuii ¢ popmystoii (I) mmm ux Gopm, OMUCAHHBIX B HACTOSIIEM JOKYMEHTE.

Coenunenust ¢ ¢opmynoit (I) u ux (GopMbl MOryT COAepKaTb ACHUMMETPUYHBIE WM
XHUpaJbHbIE EHTPHI U, TAKUM 00pa30oM, CYILIECTBOBATh B PA3JIMYHBIX CTEPEOU3OMEPHBIX (hopMax.
ITonpasymeBaercs, 4TO HacTOsIIee ONMUCAHUE BKIJIIOYAaeT B cebs BCe crepeom3oMepHbie (hOpMbI
coemuHenuii ¢ popmyoii (I), a Taxoke UX cMecH, BKIIIOYAs PALIEMHUECKHE CMECH.

CoenuHeHusl, ONMUCAHHBIE B HACTOSIIEM JOKYMEHTE, MOTYT BKJIKOYATh B Ce0s OIUH WM
OoJiee XUpaJIbHBIX LIEHTPOB, H TAKUM 00pa30M MOTYT CYLLIECTBOBATH B BH/IE PALIEMHUYECKHX CMeCei
(R/S) wu B BUZE 1O CYLIECTBY YHCTHIX SHAHTUOMEPOB I AUACTEPeOMepoB. Takke COeaUHEHHUS
MOT'YT CYLIECTBOBaTh B BHJE IO CYIIECTBY YHCTHIX dHaHTHOMepoB (R) mnum (S) (korma mmeercs
OJTMH XUPAJIbHBIN LEHTP). B 01HOM onpeeneHHOM acleKTe COeTMHEH s, OMIMCAHHBIE B HACTOSIIIEM
NOKYMEHTE, SBIISIOTCS u3oMmepamu (S) U MOTYT CyIIECTBOBaTh B BHAE SHAHTHOMEPHO UYHCTHIX
KOMITO3HULINH, IO CYLIECTBY COAEPIKaIlnX TOJBKO n3omep (S). B npyrom ompeneneHHOM acmekTe
COEIMHEHHUs, OMHCAHHBbIE B HACTOSIIEM JOKYMEHTE, SIBJISIOTCS u3oMepamu (R) u MOryT
CYLIECTBOBATh B BUJE SHAHTHOMEPHO YHCTBIX KOMIIO3HMILHH, MO CYIIECTBY COAEPIKALINX TOJIBKO
uszomep (R). Kak Oyner mOHSITHO CIEHAMCTY B JAaHHOW 00JaCTH TEXHUKH, KOTJa HMeeTcs Oosiee
OJTHOT'O0 XHPAJILHOTO LEHTpPa, COENUHEHHs], OMMCAHHbIE B HACTOSIIEM TOKYMEHTE, TaK)Ke MOTYT
cyliecTBoBaTh B Bue uzomepa (RR), (R,S), (S,R) wiu (S,S), kak onpeneneno HomeHkmaTypHbIME

npaswiamu [UPAC.
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B koHTekcTe HAaHHOTO MOOKYMEHTa TEPMUH «IO CYIIECTBY YHCTBIH» OTHOCHTCS K
COEeIMHEHUSIM, COCTOSILIIMM IO CYILIECTBY U3 OAHOTO H30MEPA B KOJIMUYECTBE, OOJIbIIIEM HJIH PABHOM
90%, B KONMUYECTBE, OOJIBIIEM WM paBHOM 92%, B KOMUYeCTBE, OOJbIIEM WM paBHOM 95%, B
KoymdecTBe, OosbineM wiu paBHOM 98%, B kosjmyectBe, OosblneM win paBHOM 99% wunu B
KouecTBe, OosbieM ik paBHoMm 100% omHOro n3oMepa.

B omHom acnekte maHHOro omucanus coemuHeHue ¢ ¢opmynoit (I) wiu ero ¢dopma
NpencTaByisieT COOOH MO CyliecTBy 4HCTYHO (opMmy sHaHTHOMepa (S), MPHCYTCTBYIOLIYIO B
KOJIMYeCTBE, OoubieM uitd pasHOM 90%, B KomMuecTBe, OOJIbIIEM UTH PaBHOM 92%, B KOJIMYECTBE,
OonbineM wim paBHOM 95%, B KOoMuecTBe, OobiieM HITH paBHOM 98%, B KOJNMYECTBE, OOJBIIIEM
i paBHoM 99%, uiu B KomuecTBe, OonbineM i paBHoM 100%.

B omHom acnekte maHHOro omucanus coeauHeHue ¢ ¢opmynoit (I) wiu ero ¢opma
npencTaeyisier coboil MO CyLIECTBY YHCTYIO (opMmy 3HaHTHOMepa (R), MPUCYTCTBYIOIIYIO B
KOJIMY€eCTBE, OobiieM Uit pasHOM 90%, B KomuecTBe, OOJIbIIEM Ui paBHOM 92%, B KOJIMYECTBE,
OonbineM win paBHOM 95%, B KoNMuecTBe, OoJbiieM WM paBHOM 98%, B KONMYECTBE, OOJIBIIIEM
ui paBHOM 99%, uiu B KoJmuecTBe, OonbieM ik paBaoM 100%.

B xoHTEKCTE TAHHOrO JOKYMEHTA TEPMUH «palieMaT» SBIIETCs JTI0O0H CMEChIO H30MEPHBIX
dbopM, KOTOpbIE HE SBISIOTCS «IHAHTHOMEPHO YHCTBIMHY», BKJIIOUasi TaKW€ CMECH, Kak, HeE
OrpaHMYMBASICh, B COOTHOLIEHUH 0K0Ji0 50/50, okomo 60/40, okono 70/30 unu oxono 80/20.

Kpome Ttoro, Hacrosiimee ommcaHHe OXBATHIBAET BCE TE€OMETPUUYECKHE W TMO3UIMOHHBIE
usoMepsl. Hanpumep, eciu coenunenue ¢ popmyuion (I) unu ero popma Brittouaer B cedst IBOHHYIO
CBSI3b MJIH KOHIAEHCHPOBAHHOE KOJIbI[0, OObEM HACTOSAIIErO ONMHUCAHHUS PACIPOCTPAHSIETCS KaK Ha
I[UC-, TAK ¥ Ha TpaHC-hOPMBI, a Takke cMecu. JlnacrepeoMepHbie CMECH MOTYT ObITh Pa3/IeIeHbI
HA WX OTHEJbHBIE IUACTEPEOMEPDI HA OCHOBAHMH UX (DH3UKO-XHMHYECKUX Pa3IMUdii Crtoco0aMu,
XOpOIIIO HM3BECTHBIMHU CIIENHMAIMCTAM B JaHHOH OO0JACTH TEXHHKH, TAKUMH KakK, HAIMPHMED,
MOCPENCTBOM XpomaTorpadun u/uid GpaKiinOHHOW KPHCTAJUTH3AMH. DJHAHTHOMEDBI MOT'YT OBITh
pasmeneHbl MyTéM HCHOJIb30BaHHUS XupaibHOW koysionkn BIXX wmm apyrux cmoco0oB
xpoMarorpauu, U3BECTHBIX CIEIHAINCTAM B JAHHOH O0NACTH TEXHUKH. Takyke SHAHTHOMEPHI
MOryT OBITh pasfesieHbl MyTEM MpeoOpa3oBaHUs SHAHTHOMEPHOW CMECH B IHACTEPEOMEPHYIO
CMeCh TMOCPENCTBOM PEAKLHH C MOAXOISIIIAM ONTHYECKA aKTHBHBIM COEOMHEHHEM (Hampumep,
XUPaAJIbHBIM BCIIOMOTATENBHBIM BEIIECTBOM, TAKUM KaK XUPAJBHBIA CIUPT WM XJIOPUJ KHCIOTHI

Motuepa), pa3neneHus: IUacTEPeOMepOB H Mpeodpa3oBaHus (HApUMep, THAPOJN3a) OTAEIBHBIX
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MACTEPEOMEPOB B COOTBETCTBYIOLINE YHCThIE SHAHTHOMEPBL. Takyke HEKOTOPHIE U3 COEIMHEHHI
¢ ¢opmynoit (I) moryr ObiTh aTpomouzomepamu (HAmMpUMep, 3aMEINEHHBIMHA OWApPWIIAME) H
CUHTAIOTCS YACTHIO JAHHOI'O OIMHCAHUSL.

Bce crepeonsomeps! (HanpuMep, reOMeTpUIECKue H30MePbI, ONITHYECKUE U30MEPBI K TOMY
no100HO€E) HACTOAIIMX COEMUHEH I (BKITIOUAst H30MEPBI COJIEH, COJIbBATOB, 3(UPOB U MPOJIEKAPCTB
COEIMHEHUH, & TAKXKe COJIEH, COJNILBATOB M 3(PUPOB MPOJIEKAPCTB), TAKHE KAK TE, KOTOPHIE MOTYT
CYIECTBOBATh BCJIEACTBHE ACHMMETPHH ATOMOB YIJIEPOJA B PA3JIMYHBIX 3aMECTUTENISX, BKITFOUAS
SHAHTHOMEPHBIE POPMBI (KOTOPBIE MOT'YT CYIIECTBOBATh JaXKe€ B OTCYTCTBHE ACHMMETPUH aTOMOB
yriepoma), poTaMepHbie (GOPMBI, ATPOITOU30OMEPHI U THACTEPEOM EPHBIE (POPMBI, TOAPAZYMEBAKOTCS
BKJTIOUEHHBIME B OOBEM JAHHOTO OMUCAHHS, PABHO KaK M MO3HUIMOHHBIE H30MEPHI (TaKHe Kak,
Hanpumep, 4-mupummt u 3-upuani). OToenbHbIE CTEPEOU30MEPDI COENNHEHUM, OMUCAHHBIX B
HACTOSIIIEM JOKYMEHTE, MOTYT, HAPUMED, OBITh MO CYINECTBY CBOOOIHBIMHU OT APYTHX H30MEPOB
WJIA MOTYT MPUCYTCTBOBATH B PALIEMHUECKON CMECH, KaK OTMUCAHO BHILIIE.

Hcnonb3oBaHne TEPMHUHOB «COJBY», «COJBBATY, «3(PUP», NPOJEKAPCTBO» H TOMY
nONOOHOrO MOAPa3yMEBAETCS B PABHOM CTENEHH MPUMEHHMBIM K COJIH, CONBBATY, 3dupy u
IPOJIEKAPCTBY YHAHTHOMEPOB, CTEPEOMEPOB, POTAMEPOB, TAYTOMEPOB, MO3UIIHOHHBIX H30MEPOB,
PaLEMATOB MJIH H30TOMOJIOTOB HEMOCPEACTBEHHBIX COSIUHEHHH.

TepMuH «M30TOMOJIOr» OTHOCUTCS K O0OTAIEHHBIM H30TOIAMH COEIHHEHUSIM, O CAHHBIM
B HACTOSIIEM JOKYMEHTE, KOTOpble HISHTHYHBI COEOUHEHHSM, YKA3aHHBIM B HACTOSIIEM
OOKyMeHTe, KpoMe Toro (akra, 4ro oiuH MM OOJiee aTOMOB 3aMEHEHBbI ATOMOM, HMEFOLIHM
ATOMHYIO MacCy WJIH MacCOBO€ YMCJIO, OTJMYHOE OT aTOMHOM MAacChl MM MAaCcCOBOTO YHMCIA,
OOBIYHO BCTPEUAIOIIUXCS B TpHpone. [IpuMepsl H30TOMOB, KOTOPHIE MOTYT OBITh BKJIFOUEHBI B
COEIMHEHHUs, ONMUCAHHBIE B HACTOSIIEM JOKYMEHTE, BKIIOYAIOT B CeOsi H30TOMBI BOAOPOIA,
yriepoaa, a3ota, kuciopoaa, hocdopa, propa u xmnopa, takue kax “H, 3H, 3C, 14C, PN, 180, 170,
3p, 32p 35S BF 33Cl u 3°Cl, cooTBeTCTBEHHO, KaXkKblii U3 KOTOPHIX TAK/KE BXOOHUT B OOBEM
IJAHHOTO OMHMCAHUS.

Omnpenenéunpie 0OOOTAIIEHHBIE H30TOMAMU COEIMHEHHUS, ONMCAHHBIE B HACTOSIIEM
nokymenTe (Hanpumep, mapkuposanneie *H u *C), monesns! g uccnenopanuii pacrnpeneneHus
COENMHEHNs U/UJM TKaHEeBOro cyoctpata. Tputuessie (T.e. *H) M30TONEI M M30TONBI yriaepoaa-14
(1.e. 1*C) sBasAIOTCA B 0COOEHHOCTH NPEMMOYTHTENLHEIMY 0J1aroAaps MPOCTOTE UX IPUTOTOBIEHHS

u ux obHapyxumoctu. Kpome Toro, 3amerneHune 0Oojee TSHKENBIMH H30TONAMH, TAKHMH Kak
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neiitepuii (1.e. ZH) MOkeT 06€CIEUNTs HEKOTOPHIE TEPANEBTHYECKUE TPEUMYIIECTBA, BHI3BAHHbIE
OobLei MeTaboNNYecKOr YCTOHYHBOCTHIO (HATIPUMED, YBEIMUYEHHBIM IEPHOOM MOy pachaa in
ViVO WM CHIDKEHHBIMH TpPeOOBaHMUSMH K [O3UPOBKE), M IOITOMY OHH MOTYT OBITh
IPEOYTHTEILHBIMU IPH HEKOTOPBIX 00CTOSTENBCTBAX.

IMomumop¢usie kpuctaumueckine u amopdusie Gopmbl coemunenuit ¢ dpopmysoi (I) u
COJIEH, COJIbBATOB, THUAPATOB, 3PHPOB H MpoJieKapcTB coeauHeHuit ¢ ¢Gopmynoit (I) Taxke

IIOAPa3yMEeBAIOTCs BKIIIOYEHHBIMH B HACTOSIIIEE ONTUCAHUE.
IMTPUMEHEHUW A COEJUHEHW

B cootBercTBHEH ¢ mpenmosiaraeMoil OOJACTHIO HACTOSILErO ONMUCAHUS ACMEKTHI
HACTOSIIIIETO OMWCAHUS BKJIIOYAIOT COEIUHEHHS, KOTOpble ObUTH WAECHTH(QUIHUPOBAHBI U
IPONEMOHCTPHPOBAHBI KaK IOJIE3HBbIE JIsi U30MPATEIBHOTO MPEIOTBPALIECHUS], JICUEHUS HJIH
obneruenust HD, u koTOpBIE OBLITH MPEUTIOKEHBI TSI IPUMEHEHHUSI IJTs TPEIOTBPALIEHUS, JIEUSCHHUST
i obneryenus HD.

ACHEKT HACTOSIIIEr0 ONMUCAHKS BKIIIOUAET B ce0si Crmoco0 mpenoTBpalleHus, JICUSHUs UK
obneruenuss HD y cyOpekrta, HYXZQIOUIErocss B HEM, COIAEpKAIIMN BBEIEHHE CYOBEKTY
a¢pdexTuBHOrO KONMUUECTBa coearHenus ¢ popmysoi (1) umm ero popmer.

ACHeKT HaCTOSILIEero OMUCAHMsI BKIIIOUaeT B ce0st crnocob yeyenus uim obneryenust HD y
cyOBeKTa, Hy»KIAIOIErocsi B HEM, COAeprKalluili BBeneHne CyObekTy 3(pPeKTHBHOrO KOJIHMIECTBA
coemunenus ¢ popmyioit (I) unu ero popmer.

ACIHEKT HACTOSIIIEro OMUCaHusI BKITFOUaeT B cedst criocob npenotepaiuenus HD y cyOnekra,
HY’KJIAIOLIErOCs B HEM, COEPKAIIUN BBeIEHHE CYOBEKTY 2(D(PEKTHBHOTO KOJIMYECTBA COESAMHEHHS
¢ popmynoii (I) wau ero Gopmer.

ACHeKT HACTOSIIEro OmucaHHus BKJKOUaeT B cebs crmocobd nedenuss HD y cyOwekra,
HY’KJIAIOIIErOCs B HEM, COIEpKAIUi BBEIEHHE CYOBEKTY 2(D(PEKTHBHOTO KOJIUYECTBA COEMMHEHHS
¢ popmynoii (I) wiu ero Gopmei.

ACHeKT HaCTOsIIEero OmucaHus BKIOuUaeT B cebsi cmocob obneruenuss HD y cyOnekra,
HY’KIAIOLIErocs B HEM, COEpIKallnil BBeeHne CyObeKTy 3(h(heKTHBHOTO KOJHMUECTBA COETUHEHHSI
¢ popmymnoii (I) wiu ero Gopmer.

J{pyroii acrekT HaCTOSIIErO OMHUCAHKS BKIIOUAET B ce0st Crtoco0 JieueHust Wil 00JIerdeHus
HD y cyOmekTta, HyKHmaromerocs B HEM, COAepKaluii BBeneHHe cyObekTy 3(hdekTHBHOro

KOJIMYECTBA COJIU coenuHenus ¢ popmysion (1) umu ee hopmel
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ACHEeKT HAaCTOSIIEro OMHMCAHUS BKJIIOYAaeT B ce0s Croco0 NMPHUMEHEHUs COEOUHEHHUs C
bopmynoii (I) wmu ero Gopmer MM KOMIO3UIMK AJ1s JeueHus: uin obOneruenuss HD y cyObexra,
HY)KIAIOIIEroCs B HEM, COIEPIKAINi BBEIeHHE CYOBEKTY 2(h(hEKTHBHOTO KOJMUYECTBA COETHHEHHUS
¢ popmyoii (1) uau ero GOpPMbI HITH KOMITOZHIIHH.

JIpyroii acrmekT HACTOSINEro OMHCAHHS BKJIIOYaeT B ceOs Croco0 MpUMEHEHHs COJIH
coemuHenus ¢ popmyoii (I) wm ee GopMbl WM KOMIIO3ULIMU AJIs1 JieueHus v ooserdenust HD y
CyOBeKTa, HY»KIAIOLIErocss B HEM, COAep Kalluii BBeAeHne CyObekTy 3(PPeKTHBHOrO KOJINYeCTBa
conu coenunenus ¢ popmyoit (I) wnu ee popmbl.

ACHeKT HACTOSIIEro OMKUCAHUS BKIIIOUAET B ce0si mpuMeHeHne coeauuenust ¢ popmyoii (I)
Wi ero Gopmel i JeueHus wiu obserdeHuss HD y cyObekTa, HY>KOAIOLIEroCs B HEM,
cozepokailee BBeneHue CyobekTy 3¢ pekTHBHOro kosmuecTBa coenunenus ¢ popmyioii (1) wnu ero
(b opMBL.

JIpyroii acnekT HACTOSLIEro OMHUCAHMS BKJIIOUAET B Ce0si MPUMEHEHUE COJIH COSIUHEHUS C
dbopmydoii (I) wnu ee Gopmsl s nedenus wim obneruenus HD y cyObekra, HYKIQIOLIEroCs B
HEM, CoJieprkaliee BBeeHHE CYOBeKTY (D (PEKTUBHOrO KOJIMYECTBA COJIM COeNUHEHHUs C (OPMYIIOi
(I) nnu ee popmeL

ACHEKT HACTOSIIEro OMUCAHUS BKJIIOUAET B ce0si mpuMeHeHne coeauuenus ¢ popmynoii (I)
Wi ero (GopMbl s MOJTyYEHUs! JIEKAPCTBEHHOTO CPEACTBA AJisl JiedeHus: i obnerdyenust HD y
cyOBeKTa, HY)KJAIOLIEerocss B HeM, COZepikailee BBeleHHe CyObekTy 3(pdexTHBHOro KoamuecTsa
JIEKApPCTBEHHOT'O CPENICTBA.

JIpyroii acreKkT HACTOSIIErO OMHCAHMS BKJIIOUAET B Ce€0sl MPUMEHEHHE COJIH COEIUHEHUS C
dopmysoii (I) umm ee Gopmbl Ul MOJNYyYEHUS] JIEKAPCTBEHHOT'O CPENCTBA ISl JIEYEHUS WIIH
obneruenuss HD y cyObekrta, HYXOAIOLIEroCs B HEM, COMAEpKAIlUi BBEAEHHE CYOBEKTY
5 heKTHBHOrO KOMMUECTBA JIEKAPCTBEHHOTO CPECTBA.

ACHEeKT HACTOSIIEro OMKHCAHUs BKJIOYaeT B ceds in VItro WM in Vivo HpUMEHEHHE
coemuHenus ¢ popmysioi (1) umu ero popmbl, UMerOLIEH AKTUBHOCTB MO OTHOLIEHHIO K HD.

ACHEKT HACTOSIIEro OMKUCAHUS BKIIIOUAET B ce0si mpuMeHeHne coeauueHus ¢ popmyoii (I)
WM ero (hOpMbI B COUETAHHOM Tepanuu st O0eCeueH sl JOMOJTHUTEIbHON HITH CHHEPTeTUYECKOM
aKTUBHOCTH, TaKHM o00pa3oMm oOecrieunBas BO3MOKHOCTh pPa3pabOTKH KOMOMHHPOBAHHOTO

MPOAYKTA [JIs JeueHus uiam obneruenust HD.
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JIpyroifi acmekT HACTOSIIEr0 OMHCAHUSI BKJIOYaeT B Ce0sl COYETAHHYI TEpamHio,
COAEPIKALIYIO COEANHEHMSI, OTIMCAHHBIE B HACTOSIIIEM JOKYMEHTE, B COUETAHUHU C OHUM UJH OoJiee
U3BECTHBIMU JIEKAPCTBEHHBIMHU CPEICTBAMU HJIM OJHOH wiam Oojiee W3BECTHBIMH TEpANUsSIMHU,
KOTOpbIe MOKHO NpuMeHsTh it jiedenuss HD BHe 3aBucumoctn ot Toro, mommaércs s HD
BO3IEMCTBUIO U3BECTHOTO JIEKAPCTBEHHOTO CPENICTBA.

ACIHEKT HACTOSIIErO OMUCAHUS BKIIIOUAET B ce0st mpuMeHeHne coeauuenust ¢ popmynoii (I)
i ero GopMbl B KOMOMHHPOBAHHOM MPOAYKTE C OAHUM HJTH OOJiee TeparneBTHYECKIMHE areHTaMH
s nedeHus: win obsnerdenuss HD y cyObekra, HYKOArOIIErocs B HEM, COAEpIKallee BBEICHHE
cyobexTy 3 dexkTrBHOrO KOMMUecTBa coenuHenus ¢ popmyson (I) wum ero popmer B koMOUHALIMH
¢ 9¢heKTUBHBIM KOJHYECTBOM OIHOIO WJIH OOJIee areHTOB.

JIpyroii acrnekT HACTOALIEro OMIUCAHMS BKJIIOUAET B Ce0si MPUMEHEHUE COJTH COESIUHEHUS C
dopmysoii (I) wiu ee ¢opmbl B KOMOMHHPOBAHHOM TMPOAYKTE C OJHHUM WM Oonee
TepaneBTHYECKUMHU areHTamu st JiedeHus win obsnerdenus HD y cyObekTa, HyKOaroIIerocs B
HEM, COoJieprkaliee BBeeHHE CYOBEKTY d(h(PEKTUBHOrO KOJIMYECTBA COJIM COENUHEHHUs C (POPMYITOi
() unu ee popmbl B komOuHAIMHU C 3HPEKTHBHBIM KOJTHYECTBOM OJHOTO MK OOJiee areHToB.

B acnmekre mpumeHeHHsI WM Croco0a, MPEAyCMOTPEHHBIX B HACTOSIIEM JOKYMEHTE,
coemuuenus ¢ popmyinoii (I) wiu ero ¢hopmel, IpUMeHsieMble B COYETAHUU C OJHHM MK Oojee
AKTUBHBIMH BEIECTBAMH, MOTYT BBOAMTHCS CYOBEKTY HMJM NPHUBOAUTHCS B KOHTAKT C
KJIETKOM(aMK ) CyObeKTa HITH MAlHEeHTa ePe, OOHOBPEMEHHO, HITH ITOCJIE BBEACHUS CYOBEKTY UK
NAlMEeHTy WIM TPUBEACHUS KJIETKH B KOHTAKT C JONOJHUTEIbHBIM(M) aKTHBHBIM(H)
BetectBoMm(amu). Coemunenne(ust) ¢ dopmynoit (I) umu ero ¢popmoit u HOMOTHUTETBHOE(BIE)
aKTUBHOE(bIE) BelECTBO(a) MOT'YT BBOJUTHCS CYOBEKTY HIIH MPUBOAUTHCS B KOHTAKT C KJIETKOM B
OJTHOW KOMIIO3HIIMU WJIA B PA3IMYHBIX KOMITO3HUIHAX. B KOHKPETHBIX acnekTax coemuHenue(us ) ¢
bopmydoii (1) unu ero GopMbl TPUMEHSIETCSI B COUETAHUN C TEHHOM Tepanuei il HHrHOMPOBaHUS
skcnpeccuu HTT (¢ cnonb3oBaHueM, HalprMep, BUPYCHBIX BEKTOPOB TOCTABKH ) HJTH BBEICHUEM
Apyroro HuskomousiekysspHoro wuHruOutopa HTT. B apyroM KOHKpPETHOM — acleKTe
coemuuenue(usi) ¢ popmynoit (I) win ero GopmMoll MPUMEHSIOTCS B COUETAHHU C 3aMELICHUEM
KJIETOK C IpuMeHeHneM aupepeHnpOBaHHBIX HEMYTaHTHBIX CTBOJIOBBIX KJieTok HTT. B npyrom
KOHKpEeTHOM acmnekTe coenunenue(usi) ¢ dopmynoit (I) wim ero ¢opmoil MPUMEHSIOTCS B
COUYETAHUHU C 3aMELICHHEeM KJIETOK C MpuMeHeHueM audepeHunpOBaHHBIX CTBOJOBBIX KJIETOK

HTT.
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B onHOM BCmekTe B HACTOSIIEM JOKYMEHTE NMPEAYCMOTPEHO MPUMEHEHHE COeNMHEHUN C
dopmysoii (I) mmu ux ¢GOpMBI B COYETAHWU CO CTAHIAPTHOW MOIAEPKUBAIOLIECH Tepamuei,
BKJTIOUAS MAJUTMATUBHYIO TEPAIHUIO.

AcCHeKT HaCTOsIIEero H300peTEHHUs BKIIIOUAET B ce0s MPUMEHEHHE COenuHEHH s C (hOpMYITOit
(I) unmu ero ¢dopmbl B MPUTrOTOBJIEHHHA HaOoOpa mis Jiedenus win oOserdenuss HD y cyObekTa,
HY)KIAIOIIErocsi B HEM, conepkainero coequnenue ¢ popmysnoii (I) umm ero hpopmy U HHCTPYKIMH
st BBeneHust 3 (PekTHBHOTO KouuecTBa coenuaenus ¢ popmyson (1) wiu ero Gopmel.

ACHEKT HACTOSIIEro OMKUCAHUS BKIIIOUAET B ce0si mpuMeHeHne coeauuenus ¢ popmyoii (I)
uii ero (GopMbl B MPHUrOTOBJEHUHM HaOopa uist jedeHus wim oOnerdenus HD y cyObekra,
HY)KIAIOLIErocs: B HeM, coaeprkariero coenunenue ¢ popmynoit (I) umm ero popmel 1 HHCTPYKIHH
Ui BBeneHus 3PPEeKTHBHOrO KonmuyecTsa coeauHenus ¢ gopmysaoit (I) wm ero ¢popmer;, u npu
HEOOXOIMMOCTH, [JIsl BBEZIEHUs CYObeKTY 3((heKTUBHOTO KOJIHMUYECTBA coearHenus ¢ popmyJioii (I)
i ero GopMbl B KOMOMHUPOBAHHOM MPOAYKTE C 3P (HEKTUBHBIM KOJIUIECTBOM OJHOTO WJTH OoJiee
TEpareBTHYECKUX areHTOB.

ACHEKT HaCTOSIIEro OMHUCAHUS BKJIIOYAET B ce0si mpuMeHeHne coeauueHus ¢ popmynoii (I)
Wi ero (GpopMbl B MPHUTOTOBJIEHUHM Habopa st jedeHus wim obneryenus HD y cyOnekra,
HY’KIAIOIIErocsl B HeM, coneprkainero coequaenue ¢ popmysoii (I) umm ero popmy u HHCTpYKIHH
i BBeneHust 3 peKTHBHOro Konmyectsa coeauHenus ¢ popmysoit (I) wmm ero dopmer, u npu
HeoOXOIMMOCTH, 1Jis BBEZIEHUs CyObekTy addexruBHOro konuyectsa coequnenus ¢ popmynoii (I)
Wi ero GopMel B KOMOMHHPOBAHHOM MPOAYKTE C 3P PEeKTHBHBIM KOJTHYECTBOM OJHOIO Win OoJiee
TEPaneBTHUYECKUX AreHTOB, W MpPH HEOOXOAUMOCTH, Ui BBEHEHUS CYOBeKTy 3(P(hEKTHBHOTO
KonuuecTBa coemuHenuss ¢ ¢opmyioi (I) wmm ero GopMbl B KOMOHHHPOBAHHOM MPOAYKTE C
3(}(HEeKTUBHBIM KOJIMYECTBOM OIHOIO WM 0OJiee TepaneBTHUECKUX areHTOB B COUETAHHH CO
CTaHAAPTHOHN MONAEPKUBAOIIEH Tepanuel, Mpu 3TOM CTaHAAPTHAS MOAASP KUBAIOINAS Teparus
NPEICTABIIAET COOON MAJTMATUBHYIO TEPATHIO.

B omHOM OTHOIIEHWH, Ui KaKJAOTO W3 TAKUX ACMEKTOB, CYOBEKT paHee He MOJydal
Tepanuio. B ApyroM OTHOLIEHMH, TS KAXKAOTO U3 TAKHX ACMEKTOB, CYOBEKT paHee yiKe MOoJydal
TEPaIHIO.

B kOHTekcTe HACTOAIIEr0 MOOKYMEHTA TEPMHH «(NPEHOTBPALIEHHE» OTHOCUTCS K
NPEeIOTBPAILEHUIO HACTYIUIEHUs] OOJIe3HM, HAPYIUIEHHS HJIM COCTOSIHUS y CyOBeKTa, KOTOPBIH

MOKET OBbITh MPEAPACIONOKEH K YHOMSHYTOH OOJI€3HH, HAPYIIEHUIO W/WIH COCTOSHHUIO, HO Y
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KOTOPOrO elé He MUArHOCTHPOBAHO HAIWYHME YIOMSHYTOrO 3a0O0JieBaHWs, HAPYLIECHUS W/UJIH
COCTOSTHHSL.

B KOHTEKCTe HACTOSLIETO TOKYMEHTa TEPMHUH «JIEYEHHE» OTHOCHUTCS K MHTHOHPOBAHUIO
IPOrpecCHpOBaHus 3a00IeBaHNsI, HAPYIIEHHS WJIM COCTOSIHUSL Y CYOBbeKTa, yKe MPOSBIISIOLIErO
CHUMIITOMBI  3a00JI€BaHMs, PACCTPOMCTBA W/WJIM COCTOSIHHS, T.€. K OCTAHOBKE pa3BUTHS
3a00JIeBaHMS, PACCTPONCTBA U/UJIH COCTOSTHHS, KOTOPOE YIKE OKa3ajI0 BIIUSHHE HA CyOBEKT.

B kOHTEKCTEe HACTOSAIIEr0 JOKYMEHTa TEPMHUH “‘obsierdeHue” OTHOCHTCS K OCIaOIEeHHIO
CHMIITOMOB 3a00JieBaHHUs, PACCTPONCTBA W/MJIM COCTOSHHS y CyOBEKTa, YK€ MPOSBIISIOIIErO
CHMINTOMBI 3a0O0JIEBaHUs, PACCTPOWCTBA W/MJIH COCTOSIHUS, M.e., ODECINEeUYEeHUIO perpeccHu
3a00JIeBaHMS, PACCTPOICTBA U/UITH COCTOSTHHS, KOTOPOE YIKE OKa3ajI0 BIIUSHHE HA CyOBEKT.

B KOHTEKCTE HACTOSINErO NOKYMEHTA TEPMHUH «CYOBEKT» OTHOCHUTCS K JKHBOTHOMY HJIH
J000MYy KMBOMY OpraHu3my, OOJIagaroIeMy YyBCTBHTENBHOCTBIO W CIIOCOOHOCTBIO K
POU3BOJILHOMY TEPEMELIEHHIO, U KOTOPOMY HEOOXOOMM KHCIOPOA W OpPraHHYecKas MHIIA.
Heorpaununparomie mpuMepsl BKIIOUAIOT B CeOsl MPENCTABUTENEH BHIA YEIOBEKA, TPUMATOB,
JIomasiei, CBUHEN, KOPOB, MbIIIEH, KpbIC, co0ak U Koliek. B ompeneneHHbIX acnektax CyObeKT
SIBJISIETCS. MJTEKOMUTAIOLINM HJIA TEILIOKPOBHBIM MMO3BOHOYHBIM JKHBOTHBIM. B Ipyrux acmekrtax
CYOBEKT SIBJIIETCS YETIOBEKOM. B KOHTEKCTE HACTOSIIETO JOKYMEHTA TEPMHH «AIL[HEHTY» MOXKET
UCIOJIb30BATHCS B3AHMO3aMEHSIEMO C TEPMUHAMHE «CYOBEKT» U «UETIOBEKY.

B KOHTEKCTe HACTOSINEr0 IOOKYMEHTA TEPMHHBI «I(P(PEKTHBHOE KOJHMUYECTBO» HJIH
«TepaneBTHYeCKH 3()h(PEKTHBHOE KOIMYECTBO» O3HAUAIOT KOJIMUECTBO coeauHenus ¢ popmyuioi (I)
Wik ero (HOpMbI, €ro KOMIO3UIMK UK JIEKAPCTBEHHOTO CPEACTBA, KOTOPOE TOCTHTAET LEJIEBOM
KOHLIEHTPAILIMHU B IIa3Me, KoTtopast 2 hekTrBHA [Wist jieueHus uim odserdenust HD, kak omucaHo B
HACTOSIIIIEM JOKYMEHTE, M, TaKUM oO0pa3oM, oOecrmeunBas >KeJlAeMblil TEpaNeBTUYECKHUN,
o0JierJaronyii, HHruOUPYIOUN Wi MPOPHIAKTUUECKHH 3P deKT v cyObeKTa, HYKIAIOMErOCs B
HeM. B omHOoM acmekre 3(dexkTHBHOE KOJIMYECTBO MOKET MPEACTABNIATH COOOH KOJMUECTBO,
HeoOxomumoe st siedenust HD y cyObekrta uim narmenTa, 6oyiee KOHKPETHO, Y YETIOBEKA.

B ngpyrom acrnekTe COOTHOIIEHHS KOHIIEHTPAIMH H OHOJOrHYeckoro ahdekTta,
HabJI01aeMble IO OTHOLIEHUIO K coenuHeHuo ¢ ¢opmynon (I) umu ero gopme, ykaspiBaroT Ha
IEJIEBYIO KOHIIEHTPAIIHMIO B IJIa3Me€, HAXOASIIYIOCS B Muanasone ot npudnusutensuo 0,001 Mxr/mi
10 npubmusuTensHo SO Mxr/mit, ot mpubausutensao 0,01 Mxr/mit 1o npubnusurensHo 20 MKT/MIT,

ot npubnmm3utensro 0,05 mxr/mn no npubiausutensHo 10 Mir/mi, wii ot npubausutensHo 0,1
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MKI/MJI OO0 TPUONU3UTENbHO S5 MKr/mut. J[isi OOCTHIKEHHMS TaKWX KOHIEHTPALU B IUIa3Me
COeNMHEHHs, ONUCAHHbIE B HACTOSIIEM IOKYMEHTE, MOTYT ObITb BBEIEHbI B 032X,
WU3MEHSIOUINXCS, HAapuMep, He orpaHnyuBasice, oT 1,0 ar 1o 10000 mr.

B onHoMm acniekTe n03a, BBOAUMAS [Tt JOCTHKEHUS (P PEKTUBHON LETEBON KOHLIEHTPALIHH
B IJIJa3Me, MOXKET BBOAWTHCS HA OCHOBAHHMH OIpPENENIEHHBIX (PaKkTOPOB CyOBEKTA WMIIM MAlUEHTa,
IpH 5TOM J103bI, BBOAWMBIE HAa OCHOBAaHHH BEeCa, MOr'yT ObITh B muamazoHe ot okosio 0,001
MI/Kr/nens 1o okoiio 3500 mr/kr/mens, uma ot oko10 0,001 Mr/kr/aens mo oxosio 3000 Mr/kr/neHs,
i ot okosto 0,001 mr/kr/neds no oxoso 2500 mr/kr/neds, wnu ot okoio 0,001 Mr/kr/meHs 1o
ok0510 2000 mr/kxr/mens, umu ot okojo 0,001 mr/kr/nens 10 okono 1500 Mr/Kr/meHb, Ui OT OKOJIO
0,001 mr/kr/mens no oxojo 1000 mr/kr/mens, umu oT okoyo 0,001 mr/kr/mens mo oxono 500
Mr/kr/mess, uaa ot okoyio 0,001 mr/kr/mens mo oxojo 250 mr/kr/mens, umn ot okojo 0,001
Mr/kr/ness 10 okoiao 200 mr/kr/mens, um ot okojio 0,001 mr/kr/mens g0 oxono 150 Mr/kr/neHs,
ui ot okoJ10 0,001 mr/xr/nens no okono 100 mr/kxr/nens, unn ot okoJiio 0,001 Mr/kr/neds 10 0KoJI0
75 wmr/xr/mens, uaa ot okoio 0,001 mr/kr/meHes mo oxono SO mr/kr/medsb, wim oT okoyio 0,001
MI/KI/IEeHb 10 OKOJIO 25 Mr/kr/mens, uinu ot okoio 0,001 mr/kr/nens no oxkono 10 Mr/Kr/neHs, uim
ot okoio 0,001 mr/xr/mens mo okoao S Mr/kr/meHsb, uiad oT okosio 0,001 mr/xr/mens mo oxono 1
Mmr/kr/mens, uim or okojao 0,001 mr/kr/mens mo okono 0,5 mr/kr/mens, miau ot okono 0,001
Mmr/kr/mens 00 okosio 0,1 mr/kr/mens, uian ot okoa0 0,01 mr/kr/mens mo oxoio 3500 Mr/kr/neHs,
uma ot okoso 0,01 mr/kr/nens 1o oxoso 3000 Mr/kr/nens, uin ot okoJio 0,01 Mr/xr/neHsb 10 OKOJI0
2500 mr/kr/nens, uimm ot okoyio 0,01 mr/kr/mens 10 okos0 2000 mr/kr/neHs, uau ot okojo 0,01
Mr/kr/mess 10 okoio 1500 mr/kr/mens, wiu ot 0koi0 0,01 mr/kr/mens mo okosno 1000 Mr/kr/nens,
ui ot okouto 0,01 mr/kr/mens no okosio 500 mr/kr/meds, win ot okojo 0,01 MI/Kr/neHs 10 OKOJIO
250 mr/kr/mens, umn ot okono 0,01 mr/kr/mens no oxono 200 mr/kr/mens, umu ot okono 0,01
MI/Kr/meHs 0o okojio 150 mr/kr/mens, umn ot okojo 0,01 mr/kr/mens mo oxosno 100 Mr/kr/meHs,
i oT okoJio 0,01 Mr/kr/mess 1o oxono 75 Mr/kr/medsb, uim oT okoyio 0,01 Mr/kr/ness m0 OKoJo
50 mr/xr/mens, wim ot okono 0,01 Mr/kr/mens mo okoao 25 mr/kr/mens, wnu ot okojo 0,01
MI/KI/neHs 0o okoio 10 Mr/kr/nens, uin ot okoso 0,01 Mr/kr/nedsb 1o OKOJO S MI/KI/neHs, Uild OT
okoi0 0,01 mr/kr/mens mo okoyo 1 mr/kr/mensb, miau oT okoiao 0,01 mr/kr/mens mo oxoiyo 0,5
MI/KI/neHns, uid oT okoso 0,01 mr/kr/neds mo oxkoso 0,1 Mr/kr/nens, uiau ot okoiuo 0,1 MI/Kr/neHn
1o oxono 3500 mr/kr/mens, uin ot okojo 0,1 mr/kr/nens mo oxono 3000 Mr/Kr/neHb, A OT OKOJIO

0,1 mr/kr/nens no oxomno 2500 mr/xr/nens, uim ot okoJio 0,1 Mr/kr/nens 10 okoiio 2000 Mr/kr/neds,
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uim ot okoJio 0,1 mr/kr/gens o okoso 1500 mr/kr/mens, unu ot okojo 0,1 Mr/kr/meHs Do OKOJIo
1000 mr/kr/mens, wim ot okojgo 0,1 mr/kr/mens o okojio 500 mr/kr/meHb, wim oT 0kojo 0,1
MI/KT/neHs 10 0Koja0 250 mr/kr/pnens, umn oT 0kojo 0,1 mr/kr/nens 10 okosio 200 Mr/Kr/neHs, Ui
ot okouio 0,1 mr/kr/mens 10 okojo 150 mr/kr/gens, uau ot okojo 0,1 mr/kr/nens 10 okojo 100
MI/Kr/nens, wid oT okosio 0,1 Mr/kr/meHs mo okoio 75 Mr/kr/nens, win ot okoso 0,1 Mr/kr/meHs
10 oxo0J10 50 Mr/kr/nens, uan ot okoJio 0,1 Mr/kr/neHs 1o oko1o 25 Mr/kr/aeHs, uiu ot okoJjo 0,1
MI/KI/nens 10 okoino 10 mr/kr/nens, uim ot okono 0,1 Mr/Kr/oeHs 10 OKOJIO S MI/KI/IeHb, WK OT
okono 0,1 mr/kr/mens mo okomo 1 mr/kr/mens, mau oT okono 0,1 mr/kr/mens mo oxosno 0,5
MT/KT/IEHB.

O¢ddexTrBHBIE KOMMUYECTBA ISl JAHHOTO CyObeKTa MOrYT OBITh ONpEAESEHbI MyTeM
PYTHHHBIX SKCIIEPUMEHTOB, KOTOPbIE HAXOAATCS B Mpeneiax KBajau(pUKAMA U CYKIEHUs Bpaua
WM CIIENHMAJIICTa B JAaHHON 00jacT B cBeTe (haKTOPOB, CBSI3aHHBIX ¢ CyObekToM. J{o3upoBKa U
BBEIEHUE MOTYT ObITh CKOPPEKTHPOBAHBI Ut OOECIEUEHHs] TOCTATOYHBIX YPOBHEH aKTHBHOTO
areHTa (OB) WM IJIsl MOAAEP KaHUs sKenaeMoro 3 dexra. DakTopbl, KOTOPbIE MOT'YT OBITh TPHHSITHI
BO BHHMMAaHHE, BKJIIOYAIOT TE€HETHMYECKMH CKPUHUHT, TIKECTh 3a0O0JIEBAHUSA, COCTOSTHHE
nporpeccupoBaHusl  3a0oyieBaHus, OOlIee COCTOSHHE 370pOBbsS CyOBeKTa, JSTHHUYECKYIO
NPUHAIEKHOCTh, BO3PACT, BEC, MOJI, PAI[MOH, BPeMs CYTOK U YACTOTY BBEIAEHHs, KOMOMHALUIO
JIEKapCTBEHHOTO (BIX) CpeAcTBa (CPeaCTB), AJUIEPTHYECKHE PEaKIMH, ONBIT MIPUMEHEHUs IPYTHX
METOIOB JIEUEHUS M TOJIEPAHTHOCTH/OTBET HA TEPAITHIO.

J103y, BBOAMMYIO IJisi OOCTHKEHHS A((PEKTHBHOW LEJIEBONH KOHIEHTPALUU B ILJIa3Me,
MOKHO BBOJHUTH TEPOPAbHO ONUH pa3 (OOMH pa3 3a Mmepuoi MPUOIU3UTENBHO B 24 4acoB; T.€.
«q.d.»), nBa pasa (oauH pa3 3a nepuo npudOIM3UTENBHO B 12 yacos; To ecth “b.1.d.” wnu “q.12h”),
Tpu pasa (OaMH pa3 3a mepuoa mpudbIu3uTenbHo B 8 yacos; T.e. “t.i.d.” wiu “q.8h”) wim veTsipe
pasa (omuH pa3 3a mepuon npubOIU3UTENEHO B 6 uvacoB; T.e. “q.d.s.”, “qi1.d” wmm “q.6h”)
€KETHEBHO.

B omnpeneneHHbIX acmekTax A03y, BBOIUMYIO IUIS JOCTHXKEHHS 3((PEKTHBHOMN IETEBOM
KOHI[EHTPAIlMK B IJIa3M€, MOYKHO TakyK€ BBOIUTh B BHJE OJHOKPATHOW, Pa3HeNEHHON WITH
HENPEPLIBHOM 03Bl TS MAlMEHTa WM CyObeKTa, UMEIOIIEro BEC B Auana3oHe ot okoyio 40 1o
oko0J10 200 kr (MpU4éM yIOMSIHYTask 1034 MOYKET PEryJIUPOBATLCS UTsl MALUEHTOB HIIH CyOBEKTOB
BBIILIE WJIH HUYKE TAHHOTO JUANa30Ha, B YACTHOCTH Ui AeTell BecoM menee 40 kr). Oxxupmaercs,

YTO CPEHHIN BeC OOBIYHOIO B3POCIOro CyOBeKTa HaXOOUTCS B mpeaenaax okojo 70 kr. JIuTensHO
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neWicTByromue (papManeBTHUECKHe KOMIO3HIMNA MOTYT BBOJUTHCS KaKaple 2, 3 wiu 4 OHsI, OOUH
pa3 B HEZENIO WM OJMH Pa3 B JIBE HENEJIU B 3aBHCUMOCTH OT MEpPHOAa MOJIypacnana U CKOPOCTH
BBIBEIEHUS ONPENETIEHHOM JIEKAPCTBEHHOM (DOPMBI.

CoenuHeHHss ¥ KOMIIO3UIIMH, ONUCAHHBIE B HACTOSIIEM JOKYMEHTE, MOTYT BBOIHUTHCS
CyOBEKTY MOCPEACTBOM JIFOOOro crioco0a BBEIEHHs JIEKAPCTBEHHOrO IMpernaparta, M3BECTHOrO B
MaHHON OOnacTH TeXHUKU. HeorpaHWUHMBAKOIIKWE MPUMEPHl BKIOYAIOT B Ce0sl TMEpOpasibHBIE,
[JIa3Hble, pEKTaJbHbIE, INEYHBbIE, TOMHMKAJIbHBIE, HA3aJbHbIE, MOABSI3bIUHBIE, YPECKOXKHBIE,
NOIKOKHBIE, BHYTPUMBILIEUHbIE, BHYTpUBeHHbIE (Oomoc u uH(y3us1), UHTpanepeOpaabHbie U
JIErOYHBIE CITOCOOBI BBEIEHHSI.

B ngpyrom acmekte BBOAMMAs 032 MOXKET OBITb CKOPPEKTHPOBaHA HAa OCHOBE
JIEKApPCTBEHHOW (hOPMBI, ONMHMCAHHOW B HACTOSIIEM IOKYMEHTE, MPUTOTOBJIEHHON Ui JTOCTaBKH
npu okosio 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 umu 4000 Mr/neHb.

Hnst nmroboro coenuHenus 3¢G(HEKTUBHOE KOJMYECTBO MOYKET ObITh M3HAYAIBLHO OIEHEHO
00 B mpobax Ha KyJbTypax KIETOK, JTUOO HA MOAENSIX JKUBOTHBIX, TAKMX KAK MOJIEJH KHBOTHBIX
C UCIOJIb30BAHHEM MBILIH, MOPCKOW CBUHKH, ITMMIIAH3€, MAPTHILIKY Wik TamapuHa. [Tonxonsmue
MOJIEIH KMBOTHBIX TAK)K€ MOTYT HCIOJB30BATHCS Ui ONPEAESICHHs HAJUIeKAIEero Auana3oHa
KOHLIEHTpAUMHA ¥ MyTH BBelneHus. Takas HH(pOpPMAIUs MOKeT ObITh 3aT€M HCHOJb30BAaHA IS
OmpeneNieHuss 03 M IyTed BBeneHWs [Uls uenoBeka. TepaneBtuueckas 3(dexkTHBHOCTE H
TOKCHYHOCTb MOTYT OBbITh ONpPENEIEHbI MOCPEACTBOM CTAHIAPTHBIX (PapMalleBTHYECKHX METOIUK
Ha KyJIbTypax KJIETOK HJIM SKCIIEPUMEHTAIbHBIX KUBOTHBIX, Hanpumep, EDso (mo3a, sBisrornasics
TepaneBTiHuecku 3 dexktuBnon mist S0% monyssimun) U LDso (mo3a, sBASIOIasCcs cMepTebHOM
st 50% nonyssitun ). COOTHOLIEHHE 03 MEKAY TEPAEBTHUECKHMHE 1 TOKCHYECKIMHE 3 dexTamu
SIBJIIETCSI TEPANEBTUYECKUM HHAEKCOM, U OH MO)KeT OBbITh BBIPA)KEH B BHIE COOTHOLIEHHS
LDso/EDso. B onpenenennbix acnektax 3p(ekTHBHOE KOJTHYECTBO SBISETCS TAKUM, UTO MPU HEM
obecrneunBaeTCs BHICOKHI TEpaNeBTHYECKUI HHAEKC. B ApYruxX KOHKPETHBIX acleKTax J03UPOBKa
HAXOOMTCS B MpeAesiax AUana3oHa [MUPKYIUPYIOMUX KOHIEHTPALHNNA, KOTOPbIH BKJIIOUaeT B cebs
EDsp npu HU3KON WM OTCYTCTBYIOLEH TOKCHYHOCTH. JlO3MPOBKA MOKET U3MEHSTHCS B IIpeaeiax
ATOr0 AMana3oHa B 3aBHCHMOCTH OT NMPUMEHSIEMOH JIeKapCTBEHHOW (HOPMBI, BOCIPUUMUYHBOCTH

NanueHTa U NyTU BBCACHHA.
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B omHOM acmekTte B HACTOSIIEM AOKYMEHTE HPEIyCMOTPEHBI CIOCOOBI MOIYJIHPOBAHHS
conepxanuss HTT (Genka reHTHHrTHHA), COEpIKaIlUe HTAll, Ha KOTOPOM YEJIOBEYECKYIO KIETKY
IPUBOST B KOHTAKT ¢ coenunenueM ¢ popmyoii (I) mnum ero popmoii. B koHkpeTHOM acriekre B
HACTOSILIIEM JOKYMEHTE IPEeAyCMOTpPEHbI CrmocoObl moxynupoBanus coxepxkanust HTT,
conmeprkKalue dTar, Ha KOTOPOM YeJIOBEYECKYIO KJIETKY MPHBOISAT B KOHTAKT C COEIMHEHUEM C
bopmyioii (I) wnu ero gopmoii, kotopoe moaymyer skcnpeccuro HTT. Uenoseueckas kietka
MOJKET MPUBOAMTLCS B KOHTAKT ¢ coenuHenueM ¢ ¢opmysioi (1) wiu ero ¢popmoii in vitro wiu in
VIvo, HampuMep, B OpraHu3Me >KHBOTHOT'O, HE SIBJIIOIIErOCs YEJIOBEKOM, WM 4ejioBeka. B
KOHKPETHOM BapUaHTE BBIMOJHEHHs YeIOBeUeCKasl KJIETKa B3sITa y YeJOBEeKa WJIM HAXOOUTCS B
yeyoBeke. B 1pyroM KOHKpETHOM aclekTe ueloBeueckasl KiieTka B3sta y denoBeka ¢ HD wnmm
HaxomuTcsl B denoseke ¢ HD. B apyrom koHKpeTHOM acmekte uenoBeueckas KJIETKa B35Ta y
yenoeeka ¢ HD, Ber3BanHoi moBTopoM CAG B rene Htt, 4To mprBOIUT K MOTEPE SIKCIIPECCHU U/UITH
¢yukunu HTT, unu HaxomuTest B TakOM 4esioBeke. B mpyrom acnekre deaoBeueckas KJIeTKa B3sTa
y uenoseka ¢ HD. B apyrom acnekre genoBedeckas kieTka Haxoautces B yenoseke ¢ HD. B ogaom
acreKTe coeuHeHne sipisiercst popmont coeaunenus ¢ popmyaoit (I).

B KOHKpETHOM acmekTe B HACTOSIIEM IOKYMEHTE MNPEAYCMOTPEH Crnocod yCHIICHHS
unrubuposanust mytantHoro HTT, tpanckpubupoBannoro u3 resa Htt, cogeprkamuii stam, Ha
KOTOPOM YeJIOBEYECKYIO KJIETKY MPUBOIIT B KOHTAKT C coemuHeHueM ¢ opmymnoii (I) mmm ero
dopmoii. UenoBeueckast KI€TKa MOYKET MPUBOAUTHCS B KOHTAKT ¢ coenuHenueM ¢ popmyuoit (I)
i ero GopMoi in Vitro Witk in Vivo, HapuMep, B )KUBOTHOM, HE SIBJISIFOLIIEMCS YE€JIOBEKOM, UJIH B
yeloBeke. B KOHKPETHOM acmekTe uejoBedecKas KJIETKA B3ATa Yy YeIOBeKa WM HAXOOUTCS B
yeynoBeke. B IpyroM KOHKPETHOM acheKkTe ueloBeueckasl KiieTka B3sarta y denoBeka ¢ HD wmmm
HaxomuTcsi B uenoBeke ¢ HD. B apyrom KOHKpeTHOM acmekte ueioBedeckas KJIETKa B3ATa y
yenoBeka ¢ HD, Be3BanHOi moBTopoM CAG B rene Htt, BhI3BaHHBIM MOTEpEeH «HOPMAJBHOW
skcnpeccud w/mu Gyakiud HTT «aukoro» Tuma, wiin HAXOOUTCS B TAKOM 4ejioBeke. B npyrom
acmeKkTe JejioBedecKas KieTka B3sita y denoeka ¢ HD. B npyrom acnexre yemoBedeckas KiIeTKa
HaxomuTcs B yenoBeke ¢ HD. B omHom acmekte coenuHeHue siBysietcs: GOpMOil CoemrHEHus C
dbopmydoii (I).

B npyrom acmekTe B HACTOALIEM AOKYMEHTE MPEIyCMOTPEH CIOCO0 MOIYJHPOBAHUS
unrubuposanust mytantHoro HTT, tpanckpubupoBannoro u3 resa Htt, comepskamuii stam, Ha

KOTOpPOM BBOZSAT B Mmoaens HD Ha >XMBOTHOM, HE SIBJISIIOIIEMCS YEJIOBEKOM, COCAMHEHHE C
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dbopmydoii (I) umm ero popmy. B KOHKpETHOM acmnekTe B HACTOSIIEM JTOKYMEHTE NMPEAyCMOTPEH
cnoco® monynupoBanusi uHruOuposanus MytantHoro HTT, tpanckpubupoBanHoro u3 Hitt,
cozeprKaIlui 3Tam, Ha KOTOPOM BBOAAT B Mozesib HD Ha )KMBOTHOM, He SIBJISIFOLEMCSI YEIOBEKOM,
coemurenue ¢ popmynoit (I) unu ero dopmy. B KOHKpPETHOM acreKkTe COEAMHEHHUE SIBISIETCS
bopmoii coenunenus ¢ popmyaoii (I).

B ngpyrom acmekte B HACTOSIIIEM JOKYMEHTE MPEAYCMOTPEH CIOCO0 CHIKEHUS
copep>xanust mytantHoro HTT, comep:xammmii 3Tamn, Ha KOTOPOM YeJIOBEYECKYIO KJIETKY MPUBOJIST
B KOHTaKT ¢ coeauHeHuneM ¢ popmysioi (I) umm ero popmoii. B kOHKpEeTHOM acnekTe B HACTOSLIEM
TOKYMEHTE MPENYCMOTPEH Crocod cHukeHus coneprkanust myrantaoro HTT, coneprkammuii tam,
HAa KOTOPOM YEJIOBEUECKYIO KJIETKY MPUBOAAT B KOHTAKT ¢ coeauHenueM ¢ popmyoii (I), koropoe
uHrubupyer tpaHckpunuuio mytaHtHoro H17 (MPHK rentunrtuna) u3 rexna Htt. B apyrom
KOHKPETHOM acCIeKTe B HACTOSIIEM AOKYMEHTE MPEeIyCMOTPEH CIOCOO CHIDKEHHUS COAepIKaHUs
HTT, conepsxamuii 3ram, Ha KOTOPOM YEIOBEUECKYIO KIETKY MPUBOAAT B KOHTAKT C COSIMHEHUEM
¢ ¢popmyuoii (I), kotopoe uarndupyer sxcnpeccuro myrantHoro HTT, TpaHckpruOupoBaHHOTO U3
rena Htt. Uenoseueckas KJieTka MOKET MPUBOAUTHCSA B KOHTAKT C coeauHeHueM ¢ popmyion (1)
uiu ero GOpMOit in Vitro Wiu in Vivo, HaPUMED, B J)KUBOTHOM, HE SIBJISIFOIIIEMCS YEJIOBEKOM, UJTH B
yeyioBeKe. B KOHKPETHOM acIleKkTe uesioBedecKasi KJIETKA B3siTa Y YeJIOBeKa MJIM HAXOOUTCS B
yeyioBeke. B ApyroM KOHKPETHOM acCIeKTe uesioBevecKas KJeTka B3sita y yenoeka ¢ HD wim
HaxomuTcss B uenoBeke ¢ HD. B apyromM KOHKpeTHOM acmekTe dejoBedyecKas KJIeTKa B3sTa Y
yenoseka ¢ HD, BeizBannoit mosropom CAG B rene Htt, npuBoasiimMm K notepe SKCIPEeCCHA H/UiTH
¢byukunu HTT, i HaxomuTcst B TaKOM 4esioBeke. B mpyrom acrekre yenoBeueckas KIIeTKa B3sTa
y yenoBeka ¢ HD. B npyrom acnekre uenoBedeckas KjieTka HaxoauTcs B uesioeke ¢ HD. B npyrom
acreKkTe coeuHeHne sipsiercst popmoii coequnaenus ¢ popmyioit (I).

B onpenenénnrpix acnekrax jieuenue mwin obnerdenne HD coemunennem ¢ popmysoii (1)
wu ero Gopmoii (B OTAETBHOCTH WJIH B COUETAHHH C JAOTOJHUTEIHHBIM aKTHBHBIM BELIECTBOM)
OKa3bIBaeT TepaneBTudeckuii 3pdexT u/mnu nonesnsiii 3pdext. B KOHKPETHOM acrekTe JieueHue
HD coemunennem c ¢opmynoit (I) wam ero dopmoii (B OTAETBHOCTH WJH B COYETAHUH C
JOTMOJIHUTEJIbHBIM aKTHBHBIM BELIECTBOM) MPUBOIUT K OJHOMY, IBYM WM 00Jiee H3 Cieayromux
addexrToB: (1) cHmwkaer wim obnerdaer Tsokects HD; (11) 3amepkmBaer Hawanmo HD; (111)
caepkuBaet nporpeccuposanue HD; (1v) cHikaeT moTpeOHOCTs B rocnuTaan3anuu cyonsekra; (V)

CHUKAaeT JUTUTEeIIbHOCTh M'OCIATAIN3AINH CYOBeKTa; (V1) TOBBIIAET BBLKHBAEMOCTh CyOBeKTa; (Vil)
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IOBBIIIAET KAUYeCTBO JKU3HH y CyOBeKTa; (Vill) CHUXKAET YHCIIO CHMIITOMOB, aCCOLMHPOBAHHBIX C
HD,; (ix) cHmwkaer wiu o0jerdaer TsukecTh cummToma(oB), accouuupoBanHoro(six) ¢ HD; (X)
CHIDKAeT AJIMTENIbHOCTh CUMITOMA, accouuupoBaHHoro ¢ HD; (Xi) mpemoTBpainaer peryauB
cuMmrToma, accouuupoBannoro ¢ HD; (xii) cnepxuBaer passuTtue win Havano cumnroma HD;

u/mnu (Xiil) CAePKUBAET MPOTPECCUPOBAHUE CUMIITOMA, accoluupoBanHoro ¢ HD.
METABOJIUTBI

B npyrom acrnekrte B 00BEM HACTOSIIErO OMHMCAHHS BKJIIOUEHO NMPHUMEHEHHE MPOIAYKTOB
MeTabonu3Ma i1 Vivo COeIMHEHHUH, OMMMCAHHBIX B HACTOSIIIEM JOKyMeHTe. Takue mpoayKThl MOTYT
OBITE PE3yNILTATOM, HANPHMEP, OKHCJIEHHS, BOCCTAHOBJIEHUS, THAPOJIN3A, AMHIUPOBAHMUS,
acTepuUKALUN U TOMY MOJOOHOTO [Tl BBOAUMOIr'O COEANHEHUs, TJIaBHBIM 00pa3oM, BCIEACTBUE
npouecco pepmenTtain. COOTBETCTBEHHO, HACTOSIIEE ONKCAHUE BKJIFOUAET B CE0sl MPUMEHEHHE
COEIMHEHUH, MPOU3BOANMBIX MPOIECCOM MPHBENEHHS COEIUMHEHHsI, OMMCAHHOTO B HACTOSIIEM
NOKYMEHTE, B KOHTaKT C TKAHBIO MJIEKOIMU TAIOIIETO HJIH C MIIEKOTIUTAIOIINAM HA TIEPUOL BPEMEHH,
IOOCTATOYHBIH IS TIOJTyYEH sl TPOAYKTA €ro Metabom3ma.

OObIUuHO TaKWe TMPOAYKTHl HIACHTH(PUIUPYIOT MyTEM MPUTOTOBJIEHUS MEYEHHOTO
pamuonsortonom usortonojora (Hanpumep, *C wm *H) coenrHenus, ONMMCAHHOTO B HACTOSIIEM
NOKYMEHTE, BBEIEHHSI MEYEHHOTO PaIHOU30TONOM COENUHEHNUs] B OOHAPYKUMOIT 103€e (Hampumep,
oostee 0koJio 0,5 MI/KT) MIIEKOITHTAIOIIEMY, TAKOMY KaK KpPbICa, MBIIIIb, MOPCKasi CBHHKA, cOOaKa,
00e3bsiHA MJIH YeJIOBEK, BBIAETIEHHUS JOCTATOUHOI'O BPEMEHHU ISl IPOXOKAEHHsI OOMEHa BEIeCTB
(o6bryro OT 30 cexyHna mo okosio 30 4yacoB), U HAEHTU(HUKALMH MPOLECCOB MeTabOINYECKOrO
npeoOpasoBaHusl M3 MOYHM, K€Y, KPOBH WJIH IPYTHX OHOJOrm4Yeckux oOpasumoB. IIpomyKThr
npeoOpasoBaHusi JIETKO H3OJUPYIOTCS, TOCKOJBKY OHH  SIBJISIFOTCS — «MapKHUPOBAHHBIMH
PamMOM30TOMOMY» 33 CUéT TOro, 4YTO OHH OOOrameHbl H30TOMOM (APYrHe H30JUPYIOTCS
MIOCPEICTBOM HMCIIOJIb30BAHUS AHTUTEN, CIIOCOOHBIX K CBSI3BIBAHUIO ATIMTONOB, COXPAHSIOIIUXCS B
metabonute). CTpyKTypel METa0OJHTOB OMPEAESSIIOT OOBIUHBIM CIOCOOOM, HAMpPUMEp, MyTEM
ananuza MS uiu AMP. B o0iiem ciyyae, anaan3 MeTabOIMTOB MOXKET ObITh OCYILIECTBIIEH TEM Ke
crocoOOM, 4YTO U OOBIYHBIE HCCJIENOBaHHS MeTadOJIM3Ma JIEKAPCTBEHHBIX CPENCTB, XOPOLIO
W3BECTHBIE CIIEUAIUCTAM B JAHHOM oOiacT TexHuKH. [IpoayKTel mpeoOpa3oBaHusi, MOCKOJBKY B
HUHOM CJIy4ae OHU He OOHAPYKUBAIOTCS i1 VIVO, IOJIE3HBI B TUATHOCTHYECKUX MCCIIEIOBAHMSIX JIJIsI
OIPENENICHUs] TEPATIEBTHYECKON TO3MPOBKH COENMHEHHIA, OMMCAHHBIX B HACTOSIIEM IOKYMEHTE,

IAYKe eCJIM OHU caMH I10 ceOe He 001amaroT OMOJIOrHUeCKON AaKTUBHOCTBIO.
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OAPMAINEBTHYECKHWE KOMITIO3UIIM

B cootBerctBHMM C mpexamosaraeMeiM OOBEMOM HACTOSILErO ONMUCAHHS ACIEKThI
HACTOSILLIETO OINMWCAHUS BKJIIOYAIOT COEIMHEHHs, KOTOpble ObUTH HASHTU(UIHUPOBAHBI H
IPOIEMOHCTPHPOBAHBl KaK IOJIE3HbIe ISl U30MPATEIbHOrO MPENOTBPALIEHUsS, JICYSHHUS HIIH
obnerdyenust HD, u koTopeie ObLTH MPENIOKEHBI T MPHMEHEHNST B KAUECTBE OJHOrO MK OoJiee
(dapMaleBTHUECKUX KOMITO3UIUI IJIsl TPEAOTBpaLleH s, jJeueHns win obneruenus: HD.

ACHEKT HACTOSIIEro ONMUCAHUS BKIIIOUAET B Cce0si mpuMeHeHne coeauuenust ¢ popmyoii (I)
WK ero (JOPMBI B IPUTOTOBJIEHHH (PapMalieBTHUECKOW KOMITO3UIIUH ISl JIEUEHHU ST T O0JIerueHust
HD y cy0Obekra, Hy)KAAalOIIErocss B HEM, Coepikailee BBeAeHHe CyOBekTy 3(p(eKTUBHOrO
KonuuecTBa coenuHenusi ¢ ¢Gopmynoin (I) wim ero ¢Gopmel B CMeCH C OOHMM WM OoJjiee
(dapMaLeBTHUYECKH TPHEMJIEMBIM BCIIOMOTATENbHBIM BELIECTBOM.

ACHeKT HAaCTOSILIEro OMHCAHUS BKIKOYAeT B cebs mpuMeHeHune (apmaleBTUUECKOM
KOMIO3HLUHU coenrHenus ¢ popmynoii (I) wnu ero popmel B IpUroTOBIeHHH HAOOpA IS JIEYSHHU s
um obnervuenuss HD y cyObekTa, HYKOAIOMIETOCS B HEM, COAEpsKaiero (hapmareBTHYECKYIO
KOMIO3ULUIO coemuHenuss ¢ ¢opmynoi (I) mmm ero ¢GopMbl U HMHCTPYKLHMH TO BBEICHHUIO
(dapManeBTHYECKONH KOMITO3ULIUH.

B kOHTEeKCTe HACTOSIIEro IOKYMEHTa TEPMUH «KOMIO3HMLHS» O3HAYAeT MPOAYKT,
CoIeprKaIlMi yKa3aHHbIe MHTPEIUEHTHl B YKA3aHHBIX KOJWYECTBAX, a TaKXKe JIIOOOW MPOIYKT,
KOTOPBIM MOJIY4alOT, HEMOCPEeACTBEHHO WJIM OINOCPEIOBAHHO, W3 COUYETAHHS YKA3aHHBIX
WHTPEIUEHTOB B YKA3aHHBIX KOJMYECTBAX.

dapmarieBTHUECKas KOMITIO3HIHS MOXET ObIThb TNPUTOTOBJIEHA I JOCTHIKEHHS
(bU3HOJIOrHYECKH COBMeCTUMOro ypoBust pH, B nuamazone pH ot okoso 3 mo pH oxomo 11. B
HEKOTOPBIX acrmekTax (apMaleBTHYECKas KOMIIO3UIUS HMEET JIEKAPCTBEHHYIO (OopMy JUis
noctiokenus: yposasi pH ot okoso pH 3 1o okono pH 7. B npyrux acnekrax ¢papmareBTHuecKas
KOMIIO3HLIUSI UMEET JIEKapCTBEHHYIO hopmy mnst goctwkerust pH ot okosio pH S o okosio pH 8.

TepmuH «dapmaleBTHUECKH MPHEMJIEMOE BCIIOMOTATEIbHOE BEIIECTBO» OTHOCUTCS K
BCIIOMOTaTEIbHOMY BEIECTBY AJisl BBeIEHHs C (hapMaleBTHUYECKUM JEHCTBYIOLIUM BELIECTBOM,
TAKUM KaK COENMHEHHWs, ONMUCAHHbIE B HACTOSINEM AOKyMeHTe. TepMHH OTHOCHUTCS K JIFOOOMY
(dapMaleBTHUECKOMY BCIIOMOTAaTEJIbHOE BELIECTBY, KOTOPOE MOKeT ObITh BBeIEHO 0e3
HEeKeJIaTeJIbHOW TOKCUYHOCTH. (DapMalieBTHUeCKHd MpPUEMJIEMbIe BCIOMOTaTeIbHBIE BELIECTBA

MOTYT OBITh OTUACTH ONPEAESICHbI KOHKPETHONH KOMIIO3UIMEH, MOjIeKalleld BBEACHUIO, a TaKKe
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KOHKPETHBIM PEKHMOM BBEIEHHUS U/HITH JIEKaApCTBEHHOM (hopmoii. HeorpaHnunparomie mpumMepsl
(dbapManeBTHYECKH NPUEMJIEMbIX BCIIOMOTATENIBHBIX BELIECTB BKJIIOYAIOT B Ce0sl HOCHTEIH,
pacTBOpHUTENH, CTAOMIM3ATOPEI, aABIOBAHTHI, pa3daButesnu u T.1. COOTBETCTBEHHO, CYILECTBYET
LIHPOKOE Pa3sHOOOpasue MOAXOISIINX JIEKAPCTBEHHBIX (GopM (apManeBTHYECKUX KOMITO3ULHIH
IUISl HEMOCPEINCTBEHHBIX COEAWHEHUH, ONMUCAHHBIX B HACTOSIIEM IOKYMEHTE (CM., HAIpHMep,
Remington’s Pharmaceutical Sciences).

IMomxonsiiure BCIOMOraTeNibHbIE BEINECTBA MOTYT OBITh MOJIEKYJIAMH-HOCUTEISIMH,
KOTOpbIE BKJIFOYAIOT B Ce0sl [UTHHHBIE, MEIIEHHO MeTabOIM3HpyeMble MAKPOMOJIEKYJIbI, TAKHE KaK
Oenku, TOJHCAXapU/bl, MOJUMOJIOUHBIE KHCIIOTHI, MOJUTJIHKOJIEBbIE KHCIOTHI, MOJHMEpPHBIE
AMHHOKHCJIOTBI, AMHHOKHCJIOTHBIE COIMOJIMMEPHI M HEAKTUBHBIE aHTUTENA. J[pyrue mpumepHbie
BCIIOMOTaTEIbHbIE BEIECTBA BKJIOYAIOT B Ce0s AHTHOKCHUAAHTBHI, TaKWe KakK acKOpOWHOBas
KHACIIOTA;, XejatooOpasyrorue cpenctea, Takue kak DJ[TK; yrieBompl, Takue Kak IEKCTPUH,
T'HIPOKCHIIATIKIIIL EJITEONI03a, T'HIPOK CHJIAJTKAIIME THITLEJIITIONI03a (mampumep,
THIPOKCUIPONIJIMETHIILEIUTION03a, Takke usBectHas kak HPMC), creapuHOBas KHCIIOTA,
JKUKOCTH, TakHMe KakK Macna, BoAa, (HU3HOJOrMYEeCKUH pacTBOp, TIJIMIEPUH U OTAHOJ,
CMauuBAIOILINe WJIM SMYJbCHPYIOLIHE BeIeCTBa, BeluecTsa, Oydepusywomue pH; u tomy
nonoOHoe. JIMMOCOMBI TakKe BKJIOYEHBI B OmpeneneHue (hapManeBTUYECKH HTPHEMJIEMbBIX
BCIIOMOTaTEJIbHBIX BELIECTB.

dapmareBTHYECKHEe KOMIIO3UIMH, OMKMCAHHBIE B HACTOSIIEM IOKYMEHTE, MOI'YT HMETh
m00yI0 JIeKapCTBEHHYKO (GOpMY, MOAXOMSINYIO A HA3HAUEHHs, OMHUCAHHOTO B HACTOSIIEM
nokymente. [Toaxomsiue iekapcTBeHHbIE (POPMBI TSt IEPOPATHLHOTO BBEIECHNS, BKJIFOYAIOT B CEOSI
TBEPABIE (OPMBI, KUIKUE PACTBOPBI, SMYJILCHH U CYCIEH3MH, B TO BPEMs KaK MOAXOISIIHE
BJIbIXaeMbI€ JIEKAPCTBEHHBbIE (OPMBI IS JIECOUHOTO BBEAEHHUS! BKJIFOYAIOT B C€OS KHAKOCTH H
HOPOIIKH. AJIbTEPHATHBHBIE JIEKAPCTBEHHBIE (POPMBI BKJIFOUAIOT B CEOS CHPOIIBI, KPEMBI, MasH,
TaOJETKH ¥ JTHOPUITU3UPOBAHHBIE TBEPBIE (POPMBI, KOTOPBIE MOT'YT OBITH MOBTOPHO PACTBOPEHBI
(U3HOIOTHYECKH COBMECTUMBIM PACTBOPHUTEJIEM TE€PE BBEACHUEM.

[pu HaszHAUYEHWH, HATIPUMED, UL IEPOPATBEHOTO IIPHMEHEHHS] MOTYT OBITh TPUTOTOBJIEHBI
TaOJIETKH, TPOLIE, MACTHJIKH, BOIHBIE HJIA MACJSHbIE pPACTBOPBI, OE3BOIHBIE PACTBOPSI,
IUCIEPTUPYEMBIE TOPOIIKH WM TPaHyibl (BKIIOYAs MHKPOU3MENbYEHHBIE YACTHIBI HJIH
HAHOYACTHIIBI ), SMYJIbCHHU, TBEPIBIE UIIH MSTKUE KATICYJIbI, CHPOIBI WX JJTUKCHpPbL. Kommosuuuwu,

NPEAHA3HAYCHHBIC JIA IICPOPAJIbHOIO IPUMECHCHH A, MOT'YT ObITE INPUTrOTOBJICHBI B COOTBETCTBUU C
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JIFOOBIM CIIOCOOOM H3rOTOBJIEHHS (hapMaIlEBTHUECKHUX KOMITO3UIIUI, H3BECTHBIM B JAHHOM 00JIACTH
TEXHHKH, W TaKhe€ KOMIIO3UIMH MOTYT COIEpXKATh OTHO WJIM 0ojiee CpPEINCTB, BKJIOYAs
HOAC/AIMBAIOIINE CPEACTBA, APOMATU3UPYIOIIME CPEACTBA, OKPAIIMBAIOLINE CPEACTBA H
KOHCEPBUPYIOLIHE CPENCTBA AJIsi 00ECIeUeH sl MPUATHOrO Ha BKYC IIpernapara.

dapMaleBTUUECKd IPUEMJIEMbIE BCIOMOIaTeIbHbIE BEIIECTBA, MNOAXONAIIME JUIs
NpPUMEHEHHS BMECTE ¢ TabjeTKaMu, BKIIIOYAKOT B ce0si, HAMPUMED, MHEPTHBIE Pa30aBUTENHN, TAKHE
KaK [eJUTIONI03a, KapOOHAT KaJIbIUs UM HATPHSL, JTAKTO3a, (POChAT KabIMs WK HATPHUS; CPENCTBA
yIIyUIeHHs PacagaeMOCTH, TAKHE KaK KPOCKAPMEII03a HATPHS, MOMEPEYHO-CIIUTHIN MTOBUIOH,
KYKYPY3HBIH KpaxMmaj HJId aJIbI’MHOBAs KHCJIOTA, CBA3YIOIIME CPEICTBA, TAKHE KaK MOBHUIOH,
KpaxmaJi, KeJJaTHH WU TyMMHapaOHMK; M CMa3bIBAIOLIUE CPEICTBA, TAKME KAK CTeapaT MarHwus,
CTEapHHOBAs KMCJIOTA MK TajibK. TabneTku MOryT ObITh HEMMOKPBITHIMHU UM MOT'YT OBITh IIOKPBITBI
C TMOMOIINBIO M3BECTHBIX METOMWK, BKJIIOUAsh MHKPOKANCYJALHIO IS 3afepKKH pachnaga u
BCACBIBAHUS B JKENIyJIOYHO-KHMIIIEYHOM TPAKTe M OOECIeUeHHs TAKUM OOpa3soM IIHTEIHLHOrO
necTBUs B TedyeHHe Oojiee monroro mepuoma. Hanpumep, MOXKeT ObITh HCIIONB30BaH
3aMEIISIOLIII MaTePHas, TAKOH KaK TJIHLEPHIMOHOCTEAPAT MU [NIHLEPHIIAUCTEAPAT, OTAEIBEHO
W C BOCKOM.

JlekapctBeHHble (GOPMBI I [EPOPATLHOrO MPUMEHEHHS TaKKe€ MOryT OBITh
[PEICTABIIEHBI B BUIE€ TBEPIBIX )KEJATHHOBBIX KAICYJI, B KOTOPHIX aKTUBHBIM HHIPEIUEHT CMELIaH
C MHEPTHBIM TBEPIBIM pa3daBUTENIEM, HAPHMED, C LEJUTIOJIO30H, JIAKTO30M, (ochaToM Kambius
WA KAOJIMHOM, WJIH B BHAE MSTKHX JKEJTaTHHOBBIX KAICyJl, B KOTOPBIX AKTHBHBIM HHTPEIAEHT
cMelad ¢ 0Oe3BOMHOM MJIM MAC/ISAHOM CpPemod, TakOW Kak TIJIMLIEPHH, MPOIMUJIEHIJIUKOJIb,
NOJIMD THJIEHTJINKOJIb, aPAXHCOBOE MACJIO, JKHAKUN Mapa(uH M OJIMBKOBOE MACJIO.

B napyrux acmekrax (apMaleBTUYECKHE KOMITO3UI[MM, OINUCAHHBIE B HACTOSLIEM
IOKYMEHTE, MOT'YT UMETh JIEKAPCTBEHHYIO (DOPMY B BHE CYCIIEH3UM, COMEPIKAIIUX COEAUHEHHE C
bopmydoii (I) wnu ero ¢opmMy B cMecH ¢ OOHUM MK Oosiee (HapMaLEeBTUYECKH MPHEMIIEMbIM
BCIIOMOTaTEIbHBIM BELIECTBOM, ITOAXOIAIIMMHU JIJIsl H3TOTOBJIEHUS CYCIIEH3UH. B npyrux acrnekrax
(dapMaleBTHYECKHEe KOMITO3UIMM, ONUCAHHBIE B HACTOAIEM HOKYMEHTE, MOTYT WMETh
JIEKapCTBEHHYIO (OPMY B BHAE IUCIEPIHPYEMBIX IMOPOIIKOB M TPaHyJ, MOIXONAIIUX ISk
U3rOTOBJIEHUS CYCIIEH3UHU MyTEM I00ABIEHHS OAHOIO MK 0OJiee BCIIOMOTaTEIbHBIX BEIECTB.

BcenomoraTensHble BEIECTBA, MOAXOIAIINE ISl HCIIOJL30BAHUSA B CBS3H C CYCIEH3USIMH,

BKJIIOUAIOT B ceOs CyCnneHOUupPyromue cpeacrea, TAKUEC KakK Kap60KcheTHnuenmono3a HaTpus,
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METHJILEJUTION03a, THIPOKCUI POMIIIM ETHJILIEIUTION03A, aJbIHHAT HATpUS,
NOJMBHHIJIMUPPOJUAOH, TPAarakaHTOBas KaMedb, TyMMHApaOWK, IUCIEPrUPYIOLIHE WM
CMauHBAIOLIIE CPEICTBA, TAKHE KaK BCTpEUaIoLIuiics B mpupoae pocdatua (Hanpumep, JELUTHH),
OPOAYKT KOHAEHCAIMH  AJKHJIEHOKCHJA C OJKHPHOM KHCIOTOH  (Hampumep, creapat
MOJIMOKCHATHJIEHA ), TPOAYKT KOHAEHCALIMH STHIEHOKCH 1A C aTiu(paTUYECKUM CIIUPTOM C [UTHHHOM
LEMOYKOW (HampUMep, renTaaeKka’dTHICHOKCUETAHO), MPOAYKT KOHIAEHCALMU STHJIEHOKCHAA C
HEMOJHBIM 3(UPOM, TPOU3BOAHBIM >KHPHOW KHCJOTHI W aHTHIApHAAa TrekcuTa (Hampumep,
NOJIMOKCHA TUJIEHCOPOMTAHMOHOOJIEAT); W 3aryllarollie CpeAcTBa, TakWe Kak kapbOomep,
MTYENTMHBIN BOCK, TBEPBIH mapadrH WK IETHIOBBIH ciupT. Takke CyCIEeH3uH MOTYT COIEPIKATh
OIUH WK 0OJiee KOHCEPBAHTOB, TAKUX KaK YKCYCHAasl KUCJIOTA, METHUJIOBBIH H/HJIH N-MIPOMUIOBBII
p-THAPOKCHOEH30aT;, OAHO wWiIH Oojiee OKPAIIWBAIOLIMX CPEACTB, OJHO WK OoJiee
apOMaTHU3MPYIOLINX CPEACTB; H OJHO HJIM OOJiee MOACIALMBAIOIINX CPEACTB, TAKUX KaK caxaposa
WA CaXapHH.

dapmareBTHUECKHE KOMIO3HMLUHN, OMHCAHHBIE B HACTOSIIEM JOKYMEHTE, TaK)Ke MOTYT
ObITh B (hOopMe 3MyJIbCHH THIIA «MAacjo B Boae». MacisiHas ¢da3a MOXKET MPEACTaBJIATh COOOM
PaCTUTENBHOE MACIIO, TAKOE KAaK OJMBKOBOE MACJIO WJIM apaxHCOBOE MACJIO, MUHEPAIbHOE MaCIIo,
TaKOE KakK YKUJAKHWA mapaduH, WM ux cMech. [loaxoasie sMyIbrupyIOHe CPeICTBA BKIIOYAIOT
B ce0si CMOJIBI HATYPAJIBHOI'O MPOUCXOXKICHHSI, TAKHE KaK TYMMHApaOUK M TparaHTOBask Kamenp,
dochaTuapl HATYPAIBHOTO MPOUCXOKISHHUS, TAKHE KaK COEBBIH JIUTHH, 3(DUPBI TN HEMOJHbIE
3¢upBI, TPOU3BOAHBIE KUPHBIX KUCIIOT, AHTUAPUIBI 'eKCUTA, TAKHE KAK MOHOOJIEAT COpOUTAHA; U
OPOAYKTBI ~ KOHIEHCALMM  OTHX  HEMOJHBIX  3(QUPOB  DTUJIEHOKCHIOM, TaKMM  Kak
MOJIHOKCHA THJIEHCOPOUTAHMOHOOJIEAT. DMYJIbCHS TAKKE MOXKET CONEPIKAThH MOACIALMBAIOIINE U
apomaTtusmupyomue cpenctsa. CHpPONbI M 3JMKCHPbI MOTYT HMETh JIEKAPCTBEHHYIO (GOpMy C
NOMCALMBAOIIUMA CPEACTBAMH, TAaKMMH KakK TJIMLEpUH, COpPOMT wuiam caxapo3a. Takue
JeKkapcTBeHHble (OPMBI TakKe MOTYT COAEP)KAaTh CMSrdarollee CpPeaCcTBO, KOHCEPBAaHT,
apoOMaTHU3MPYIOLIee WIH OKPALIHBAIOLIEe CPEACTBO.

Kpome Toro, ¢apmaneBTHYeCKHe KOMIO3HLUK, OMUCAHHBIE B HACTOSIIEM JIOKYMEHTE,
MOryT ObITh B (OpME CTEPUIBHOIO HHBEKIHOHHOIO Mpernapara, TaKOro Kak CTepusIbHas
UHBEKIHOHHASI BOIAHAS SMYJIbCUSI MJIH MACJISIHUCTAs CycreH3us. Takasi SMyJibCUsl UJTH CyCIIEeH3HUs
MOJKET UMETh JIEKAPCTBEHHYIO (POPMY, H3BECTHYIO B JAHHOHN 00JIACTH TEXHHUKH, C UCIIOIb30BAHHEM

TEX MOAXOMAIINX AUCHEPrUpPYIOMUX WK CMavruBaIOIIUX CPEOACTB, KOTOPBIC ObLIH YIIOMSHY ThI
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Bbie. CTepUIbHBIA MHBEKIIMOHHBINA MPENapaT TAaKKe MOKET ObITh CTEPUIIBHBIM HWHBEKIIHOHHBIM
pPacTBOPOM HJIM CYCHEH3HEeH B HETOKCHYHOM MapeHTEePAIbHO MpHEeMJIEMOM pa3daBHTENe WM
pacTBopuTene, TakOM Kak pactBop B 1,2-mpomanauose. CTepuyibHBIA WHBEKIHMOHHBIA MpenapaT
TAaKKe MOYKET OBITH IPUTOTOBJIEH B BHJAE JMO(GUIM3UPOBaHHOrO mopoiuka. Cpenu mprueMiIeMbx
HOCHUTEJIEH U PACTBOPHUTENIEH, KOTOPbIE MOT'YT ObITh HCIIOJIB30BAHbI - BOJA, PacTBOp PuHrepa u
W30TOHUYECKHH pacTBOp xJjopuza Hatpusi. Kpome TOro, B KadecTBe paCTBOPUTENS WM
CYCIEH3UPYIOLIEH CPeibl MOT'YT ObITh UCIIOJIB30BAHBI CTEPHIIbHBIE JKUPHBIE Maca. J1Jis 3Toi 1emu
MOJKeT OBITh HUCIIOJIB30BAHO JII000E JIETKOe KUPHOE MACIIO, BKIIFOYAsl CHHTETHYECKHE MOHO- HJIH
murauuepuasl. Kpome TOro, aHajorudHeiM O0pa3oM MpU MPUTOTOBJIEHHH HHBEKIHOHHBIX
NpenapaToB MOT'YT ObITh UCIIOJIB30BAHBI )KUPHBIE KUCIOTHI, TAKHUE KaK OJIEMHOBAsI KUCJIOTA.

CoenuHeHus, ONMUCAHHbIE B HACTOSIIEM JOKYMEHTE, MOTYT OBbITh IO CYLIECTBY
HEPAaCTBOPUMBIMU B BOJ€ U OrPAHHMYEHHO PACTBOPUMBIMH B OOJBIIMHCTBE (hapMaleBTHUYECKH
NPUEMJIEMBIX POTOHHBIX PACTBOPHUTENIEH U PACTUTEIbHBIX MACes, HO B OOLIEM PacTBOPUMBIMU B
CpeIHeLenOUeUYHbIX KUPHBIX KUCIOTAX (HAPHMEp, B KANPUJIOBBIX M KATIPUHOBBIX KHCJIOTaX ) UJIH
TPUTJIMLEPUIAX U B MPOMHUJISHIJIMKOJEBBIX d(PUPaxX CPeAHELENnOUeUHbIX KUPHBIX KUCIOT. Takum
o0pa3oM, B HACTOSIIEM ONHCAHUH TMPEIYCMOTPEHBbl COEIUHEHHs, KOTOpble ObUIH
MOIU(MUIMPOBAHbl 3aMEIIEHUSIMH HJIM JOOABJIEHUSMH XUMHUYECKUX WM OHOXHMHYECKUX
(GparMeHTOB, KOTOpbIE AENAI0T HX OOJee MPUTrOAHBIMU U BBEAEHUs (HANPUMEP, MOBBIMAIOT
PacTBOPUMOCTb, OHOAKTUBHOCTh, YJIYYINAIOT BKYCOBBIE KaueCTBA, CHHIKAIOT HEOJIArOmpUsTHBIE
peakLuu ¢ M.N.), HAPUMep MyTEM dCTepH(PUKALNH, [THKO3MINPOBAHNUS, TETUIMPOBAHUS U T.1I.

B HekoTOphIX acmekTax COeOuHeHWe, OMHUCAHHOE B HACTOSIIEM JIOKYMEHTE, HMeEeT
JIEKAPCTBEHHYIO (DOPMY JUTsl TEPOPAIbHOTO BBEIEHHS B KOMITO3WIUH HA JIMIUIHOH OCHOBE,
MOIXOSIIEN /IS COEAMHEHUI C HU3KOH pacTBOPUMOCTEIO. JlekapcTBeHHbIE (POPMBI HA JIUITH AHOM
OCHOBE MOTYT B OOLIEM MOBBIIIATE OHOJOCTYMHOCTh TAKHX COEAWHEHHH MpPH MEPOPaTLHOM
BBeneHnH. Takum o0paszoMm, (QapmaleBTHUECKHE KOMITO3UIUH, OMNHCAHHbIE B HACTOSIIEM
NOKYMEHTE, MOTYT coaepxath 3pdekTrnBHOE KONMuuecTBO coenuHenus ¢ dopmynon (I) wmm ero
(GbopMBI BMECTE MO MEHbIIEH Mepe ¢ OaHUM (hapMaleBTUYECKH MPHEMJIEMbIM BCIIOMOTATEIbHBIM
BELIECTBOM, BLIOPAHHBIM M3 CPEOHELENOUEUHBIX JKHPHBIX KUCIOT HJIH UX MPOMUIEHIJIHKOIEBbIX
3¢upoB (HampuMep, MNPOMHJIEHTJHUKOJEBbIX 3(PHUPOB IKHUPHBIX KHCIIOT, MNPUTOAHBIX ISt
ynotpeOseHus, TaKuX KaK KampujoBass W KANPUHOBAsT KHCIOThI), H (hapMaleBTUYECKH

NpPUEMJIEMBIMH TMOBEPXHOCTHO-aKTHBHBIMU BEIIECTBAMH, TAaKUMH Kak mojucopdat 20 miu 80
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(taxke HazbiBaeMmbli Tween® 20 uimn Tween® 80, COOTBETCTBEHHO) HJIM THAPOTEHU3UPOBAHHOE
KacTOpOBOe Maciyio nonuokcui 40.

B npyrux acmektax OHOTOCTYIMHOCTh HH3KOPACTBOPUMBIX COEIMHEHUH MOXET ObITh
MOBBIIIEHA C HCIIOJIb30BAHNEM METOANK ONTHMH3ALNH Pa3Mepa YacTHLl, BKJIIOYAsl IPUTOTOBJICHUE
HAHOYACTHUI[ WM HAHOCYCIEH3UI MyTEM HCIOJIb30BAHHS METOMK, H3BECTHBIX CIELHAINCTAM B
naHHOW obOmacti TexHuku. DOpPMBI COENMHEHHIN, MPUCYTCTBYIOIIME B TAaKUX IMpernapaTax,
BKJIIOYAlOT B Ce0s aMopdHble, YaCTHYHO aMOp(HbIE, UYACTUUYHO KPUCTAIUTMYECKHE WM
KpUCTa/UTHYECKUue (OPMBL

B anbTepHaTHBHBIX acnekTax (papManeBTHYECKass KOMIO3UIHS MOXKET JOMOIHUTEIBEHO
cozepIKaTh OJHO UJK OOJiee CPEACTB MOBBILIEHHS PACTBOPUMOCTH B BOJE, TAKUX KaK
HUKJI0AeKCTpuH. Heorpannuusaiiue mpuMepsbl HUKIOASKCTPUHA BKIIIOYAIOT B ceDst
THIPOKCUIIPONHIJIOBBIE, THAPOKCUITUIOBBIE, TITFOKO3MIOBbIE, MAJTbTO3HIIOBBIE H
MaJIbTOTPHUO3MIIOBBIE IPOU3BOAHBIE O-, - U Y-LUKIOAEKCTPUHA, U THAPOKCHITPOITUII-[3-
nukioaexctpud (HPBC). B HekoToprix acnektax (apmaieBTHUECKass KOMITO3ULUS
nonoyiauTensHO comepxkut HPBC B nuamazone ot okono 0,1% no okosno 20%, ot okono 1% mo
okoio 15%, ot oxomno 2,5% no oxono 10%. KonrdecTBo HCIOJIB3yeMOro CpeacTBa MOBLIICHHUS

paCTBopI/IMOCTI/I MOZKET 3aBUCCTh OT KOJIMUYCCTBA COCAUMHCHUS B KOMITO3HUIIUH.
ITOJIYYEHUE COEJJUHEHHM
OBIIUE CITOCOBBI CUHTE3A

Kak packpeITO B HACTOSINEM OIMUCAHHH, OOIIHE CIOCOOBI IMOJYYEHHS COEIUHEHUH C
dopmysoii (I) wnu ux GopMm, Kak OMUCAHO B HACTOSINEM IOKYMEHTE, MOCTYIHBI C TMTOMOLIBIO
CTaHAAPTHOM, XOPOIIO W3BECTHOM METOMOJIOTHM CHHTe3a. MHOTHE W3 HCXOOHBIX MaTepPHaJIOB
SIBJITFOTCS. KOMMEPUYECKH IOCTYIHBIMHU, HJIM B Cllydae, KOrJa OHH HEIOCTYITHBI, MOTYT OBbITh
MOJTYYEHBI C TPHMEHEHHEM CITOCOO0B, OMMUCAHHBIX HUXKE, C HCIIOJIb30BAHUEM METOIHUK, H3BECTHBIX
CHernraiucTaM B JaHHOH obnactu TexHuku. CXeMbl CHHTE3a, MPENCTABJIECHHBIE B HACTOSIIEM
JOKYMEHTE, COAEp)KaT HECKOJbKO 3TAMOB PEAKIUH, KAXKIbIH W3 KOTOPBIX MPETHA3HAYEH ISt
CaMOCTOSITEIbHOT'O BBITTOJIHEHUSI U MOKET OBITh MPOBENEH COBMECTHO HIIM 0€3 Kakoro-jaubo
NPEIIEeCTBYIOIIEro WK MOCIeayLero stana (3tanos). JpyruMu CIoBaMu, pacCMaTpUBAETCS
KKl W3 OTHENbHBIX JTAlOB pEaKIMM B CXEMax CHHTE3a, MPEICTABJIEHHBIX OTIENBLHO B

HAaCTOALIEM JOKYMECHTE.
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Cxema A:
Coemunenus ¢ popmyioii (1), B koropeix R u Rs mpeactasisior co60ii MOHOIUKITHYECKHE
Wi OWIUKIMYECKHE KOJbLEBbIE CHCTEMbI T'€TEPOLMKIIMIA HJIM TEeTepoapuia, MOTYT ObITh

IMOJIYYCHBI KaK OITMCaHO Ha CXEME A HuXKe.

Rix~

Ra PNH Ra Ra

wV, Xz Riy WM, X2 (RO),B-R, WV, Rz
X —> X — X
X )\W/ Rax~ A 2 Rixay AN, 2

1 5 Ra N° Ws Ra N™ Ws Ra

b Riy Ry Riy Ry

A1 A2 A3

Coenunenne Al (B kotopom X1 1 X2 HE3ABHCHUMO MPEACTABJISIOT CO00 OPOM, XJIOp U TOMY
nono0OHOE) MPEeBpaIlalOT B coenuHeHne A2 MOCPEACTBOM HYKJIEO(UIBHOrO 3aMEIleHusi C
NpUMEHEHHEM MEPBUYHOrO WM BTOPHUYHOI'O AMHUHA B MPHCYTCTBHH MOAXOMASLIErO OCHOBAHHSI
(takoro kak KoCOs3 u Tomy nopobHoe) B moaxozsieM pactsopurene (takom kak [IM®A u tomy
nonoOHoe). B kavecTBe anmbTepHaTHBBI, coeauHeHne Al mpeBpamalOT B coenuHeHHe A2
MOCPEACTBOM KPOCC-COYETaHHsI C MEPBHYHBIM WJIM BTOPUYHBIM aMHHOM (T.e., R 3amerneHnHoe
OCHOBaHME) B NMPHCYTCTBHH MOAXOAsiero katamusaropa (takoro kak RuPhos Pd G2 u tomy
nono0HOe) U OCHOBaHUS (TAKOTO Kak mpem-0yTOKCHI HATPHS U TOMY MOJOOHOE) B MOAXOSIIIEM
pactBoputene (takoM kak 1,4-muokcaH u Tomy mnomoOHoe). CoenmuHeHne A2 mpeBpaILalOT B
coemuaenne A3 nocpenctBoM peakuuu couetanust Cy3yKu ¢ apuii- WIH TeTepoapri-O0PHHOBOM
KUACJIOTOU (MJTH CJIOKHBIM TTHHAKOJOBBIM 3(upoM OOpHHOBOI KuCIO0ThI) (T.€., Ry 3amernenHoi
OOpPUHOBOW KHCIIOTOM WJIM CJIOXHBIM 3(PHPOM) B NPUCYTCTBHU KaTajau3aTopa (TaAKOro Kak
Pd(dppf)Cl> u Tomy momoOHOe) u ocHOBanusi (Takoro kak BoaHbii pactBop KrCOs u tomy

noo0HOe) B MOAXOASIIEM pacTBOpHTeNe (TakoM Kak 1,4-miokcan U ToMy mogoOHoe).
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Cxema B:
Coenunenus ¢ popmyioii (I), B koropeix R u Rz npencrasnstor co60it MOHOLMKIINYECKHE
WM OMLIUKIMYECKHE KOJbLEBblE CHCTEMbI T'€TEPOLHUKIIMIA HJIM T[eTepoapuia, MOTrYT ObITh

IMOJIYYCHBI KaK OIMHCaHO Ha CXEME B Hmxe.

Ra R1x\NH
(RO),B~R, WéW1_ Rz |Iq1y
M= — 3 A3
X'] W5 Ra
Rp
B1

B cootBercTBHU C YCJIOBUAMH, OINHCAHHBIMH Ha CXEMEC A, HO C nepeMeHoﬁ nopsaaKa

npoBeneHus 3tanoB | u 2, coemuaenue B1 moxket ObITh MpeBpaleHo B coequHenne A3.

Cxema C:
Coenunenus ¢ popmyaoii (1), B kotopeix R u Ro npeactasisior co60ii MOHOLUMKIINYECKHE
WM OWIUKIIHYECKHE KOJIbLIEBbIE CHCTEMBI TE€TEPOLMKIIMIA HJIM TeTEpoapusia, MOTYT ObITh

MOJIYYCHBI KaK OITMCaHO Ha CXEME C nmxe.

Y
Y

P-N B(OR), or P-N

B1

deprotection
—

Coenunenne B1 (B xotopom Xi mpencrapisier coOoit Opom, XJIOp U TOMY MOAOOHOE)
npeBpamarT B coenunenne C1 mocpenctsom peakunu codetanuss Cy3yku C 3aMEIIEHHBIM MPH
HeoOXOIMMOCTH u JOJDKHBIM obpazom 3aLUIIEHHBIM aMHHOCOAEpIKaIIAM
LU KJI0AIKHJIOBBIM/ M KJIOAJIKEHUJIOBBIM MTUHAKOJIOBBIM CJIOKHBIM 3(pupoM GOPHHOBOM KHCIIOTHI (B

KOTOpOoM Y mpenctariser coboil BOAOPOA WM HPU HEOOXOOMMOCTH 3aMEILEHHYIO AJIKHIIOBYIO
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rpynny, u P npencrapnser coOoi 3alMTHYIO TPYIINY, Takyro kak Boc u Tomy momo6Hoe) (T. €., Ry
3AIIUIIEHHBIM CJIOXKHBIM 3(pUPOM OOPUHOBOI KUCIOTHI) B IPUCYTCTBHH KaTAIH3aTOpa (TAKOrO KaK
Pd(dppf)Cl2 u tomy momobOnoe) u ocuoBanusi (takoro kak Bomublii pactBop K2COs; u tomy
noxo0HOE) B MOIXOASIIEM pacTBopuTese (TakoM Kak 1,4-nrokcan u Tomy nonooHoe). B kauectse
anbpTepHaTHBLI, coemuHenue B1 npeppamator B coenunenre C1 mocpencTBoM peakiiy COUETaHus
Hernmmu ¢ 3amelneHHbIM Tpd  HEOOXOAMMOCTH H  JOJDKHBIM —00pa3oM  3allMIEHHBIM
AMHHOCOEPIKAIIUM [IMKJIOAJKIJIOBBIM TaiaIoM HUHKA (1.e., R1 3aMeleHHbIM rajJuaoM [UHKA) B
npucyTctBun katanusaropa (takoro kak Pd(dppf)Cl. u tomy mnomoOHOE) B mOAXOIsIIEM
pactBopuTtene (TakoM Kak 1,4-nuokcat u Tomy nogooHoe). [Tocne 06paboTki areHTOM ist CHSITHS
3aLUTHI, MOAXOMAIUM Uis 3aluTHOM rpymnmnsl (Takum kak HCl B nuokcane mis Boc 3ammtHOM
rpynmei), coenunenne C1 mpeppamator B coeaunenne C2. Coemunenne C2 mpeBpaiiarOT B
coemuHeHne C3 BOCCTAHOBUTENBHBIM AMHHHUPOBAHHEM MNOIXOMSINAM  ajbJETHIOM H
BOCCTaHaBNIHMBaOmMM areHToM (TakuM kak NaBH(OAc); m tomy monmoOHOe) B MOAXOISIIEM
pactBoputene (TakoM kak 1,2-muxjopataH W ToMy nonoOHoe). B kauecTBe anbTepHATHBEI,
coemuaenne C2 npepamaroT B coequHenne C3 aJKuInpoOBaHUEM AJKUITAIHIOM (TaKHM Kak 2-
HonnpomnaH u TOMy nMoaoOHOE) B MPUCYTCTBUU momxozsuero ocHoBanus (takoro kak KoCOs3 u
ToMy oio6HOe). B ciyuasix, koraa B KosbLie, COAepKaleM OCHOBHYIO AMHHOTPYIIY, CYLIECTBYET
HEHACBIIIEHHOCTh, COEMHEHUE MOXKET OBITh MPEBPAINEHO B MOJHOCTHIO HACHIIIEHHBIH aHAJIOT B
atmocepe Hr B momxomsimmem pactBopuTesie (TAaKOM Kak METAaHOJI W TOMY MOAOOHOE) W B

OPUCYTCTBHHU KaTaimm3atopa (taxoro kak 10 % Pd/C u tomy nomo6Hoe).
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Cxema D:
Coenunenus ¢ popmyioii (I), B koropeix R u Rz npencrasnstor co60it MOHOLMKIINYECKHE
WM OMLIUKIMYECKHE KOJbLEBblE CHCTEMbI T'€TEPOLHUKIIMIA HJIM T[eTepoapuia, MOTrYT ObITh

IMMOJIYYCHBI KaK OIMUCaHO Ha CXEME D Huxe.

Ry ZnX
Ra Wo, ]/Xz Y " Y \
X, WZWQ, :

Ra D1

(RO).B—-R,

—_—

Crnenyst oOuim ycioBusiM, onucaHHbiM Ha cxeme C, coemuHenue D1 moker ObITh

npespatneHo B coequHenneDS.

Cxema E:
Coenunenus ¢ ¢popmyJoii (I), B koropeix R u Rs mpeactasisior co60ii MOHOLMKITHYECKHE
WM OWITUKIIHYECKHE KOJIbIIEBBIE CHCTEMBI T'E€TEPOLMKIIMIA HIM TeTEpPOapusia, MOTYT OBITh

IMOJIYYCHBI KaK OITMCaHO Ha CXEME E Huxke.

Al —>»

102



Cnenys o0MM yCIIOBUSAM, OMHCAHHBIM Ha cxeme A u/unu cxeme C, coenuHenne Al MoxeT

ObITh MpeBpaleHo B coequnenue E1.

Cxema F:
Coenunenus ¢ popmyioii (I), B koropeix R u Rs mpeactasisior co60ii MOHOLUKITHYECKHE
nim 6I/ILII/II(J'II/I'-ICCKI/IC KOJIBLCBBIC CHCTECMEBI TICTCPOLUKIINIIA WK Trerepoapujia, MOr'yT 6I>ITI>

IMOJIYYCHBI KaK OITMCaHO Ha CXEME F nuxke.

Y n
Y o
N
R -
H a P H Ra
N X Y Y H
HoN Y .y SyN NG
O2N Ra p-N O.N R,
F1oRo v Y F2 Ro
v 4 Ra Ra R,-X
Y ] \N’N X NcN X or
N —_— Y n ~ R2-B(OR)2
P’ H,N R, Y N Ry, —>
Y
Y F3 Ro p-N Fa Ro
v Y

P

Coemunenne F1 (B xoropom X mpexacrasjsier coboit Opom, XJIOp W TOMYy MOAOOHOE)
npeBpaiiaroT B coequuenne F2 mocpeacTBoM KOHAEHCALMH C 3aMEIIEHHBIM MPH HEOOXOAMMOCTH
N-Boc-nunepumua-4-agpaeruaioMm (B KOTOpoM Y TMPEACTaBNsseT COOOW BOAOPOA HJIM TPH
HEOOXOMMOCTH 3aMEIIEeHHYIO aJIKHJIOBYIO Tpymy, U P mpencrtaeinser coOoi 3alUTHYIO TPYMITY,
Takyr kak Boc u Tomy momoGHoe) B moaxopmsiuem pacteoputesie (takom kak EtOH u tomy
nonobHoe). Coemunenue F2 mpeepamaior B coeauHenue F3 mocpencTBOM BOCCTaHOBJICHHS
HUTPOrpyIbl ¢ momoribio Hy B mpucytcTBum katanusaropa (takoro kak PtO; u Tomy nogobHoe)
B noaxopsieM pacteopurese (takom kak EtOH u Tomy nonoduoe). Coennnenue F3 npespararot

B coemuHenne K4 mocpencTtBoM peakiuu OOpa30BaHUS KOJbIA/OKUCIEHHS MOAXOISIIAM
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okuciuteneM (takuM kak DDQ u Tomy nmomoOHOe) B momxopsineM pacTBOputese (TakoM Kak
CH3CN u romy nono6uoe). Coennnennie F4 npespamnaror B coequaenue FS mocpencrsom peaxuuu
coueranusi Cy3yku C apuii- WIH TeTepoapUI-O0PHHOBOI KHCIOTON (HJIH MUHAKOJOBBIM CJIOYKHBIM
a¢upom OopuHOBOI KHCIOTHI) (T.e, R2 3amereHHONl OOPHHOBON KHCIIOTON HJIM CIIOXKHBIM
a¢upom) B mpucyrcTBuu kartamusatopa (takoro kak Pd(dppf)Cl, u tomy momoOHOe) 1 OCHOBaHUS
(takoro kak BoaHbii pactBop K2CO3 u ToMy nomo0HOE) B MOAXOIAIIEM PacTBOpUTEITE (TAKOM Kak
1,4-muokcan u ToMy momobHOe). B kauecTBe anbrepHaTHBBI, coenuHeHune F4 mpeBpammaior B
coemuuenue FS obpaboTkoii muHakomatoauOopoHoM u ocHoBaHueM (TakuMm kak KOAc u tomy
nonoOHoe) B mpucyTcTBuM Katanusaropa (takoro kak Pd(dppf)Cl, u tomy momoGuoe) B
NOaXosiieM pactBopuTtesie (TakoM Kak 1,4-THOKCaH M TOMY MOAOOHOE), C MOCIEAYIOLIHM
nobaeyieHneM apwi- win rerepoapwiramuna (1.e, Ry 3amemennoro ranuna). Coenunenune FS
npeBpaiiaoT B coequnenue F6 mocpeactsom o0pabOTKK B YCIOBUSX, MOAXOMSIINX ISl YAAJSHHUS
sammTHOW rpynmnbl (Hampumep, TOY wnum HCl B muokcane mnst 3ammTHOM rpymmel Boc).
JononauTtensHass MOMM(UKALMST OCHOBHOW aMHUHOIPYIIBI MOXKET OBITh HOOCTHTHYTA B

COOTBCTCTBUHU CO CHOCO6aMI/I, omnucaHHbIMH Ha cxeme C.
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Cxema G:
Coenunenus ¢ popmyioii (I), B koropeix R u Rz npencrasnstor co60it MOHOLMKIINYECKHE
WM OMLIUKIMYECKHE KOJbLEBblE CHCTEMbI T'€TEPOLHUKIIMIA HJIM T[eTepoapuia, MOTrYT ObITh

IMMOJIYYCHBI KaK OIMUCaHO Ha CXEME G HuKe.

O
X Ph)J\H,NHz

R,-X
or
R2-B(OR)2

Coemunenne G1 (B xoropom X mpexncraBjsger coO0H OpoM, XJop U ToMy momobHoe; Y
npezacTasiseT coOOH BOAOPOA MM PU HeOOXOANMOCTH 3aMelleHHbIH ajkui, U P npencrasmiser
co0OW TMOIXOMSINYIO 3allUTHYIO TPYIIy) MpeBpalaloT B coenuHenne G2 MOCPEICTBOM
MOCJIEI0BATEIbHOCTH KOHAEHCAI[H/00pa30BaHusl KOJIbLIA B MPUCYTCTBHH KaTaiu3aropa (Takoro
kak Cul u Ttomy momoOHoe), nuranma (takoro kak 1,10-peHaHTpONIMH ¥ TOMY MOAOOHOE) U
ocHoBanust (takoro kak NaO7-Bu u TomMy mogo0HO€) B MOAXOSIIEM PACTBOpHUTENE (TAKOM Kak
JIM®A u Tomy nonobuoe). Coenunenne G2 npespaiuator B coequnenne G3 00paboTKOi CUIIbHOI
kuciaoro (koHu. HCl u tomy mnomoOHoe) B mpucytctBum kuciopona. Coeminenne G3
npeBpaiialoT B coenauHeHne G4 mocpenctBoM peakuuu codetraHuss Cy3ykd C apui- WK
reTepoapui-OOpUHOBON KUCIOTON (MM MUHAKOJIOBBIM CJIOXKHBIM 3(pUpoM OOPHHOBOI KHCIIOTHI)
(t.e., Rz 3amerieHHO OOPHHOBOM KU CIOTOM HITH CJIOXKHBIM 3()UPOM) B IPUCYTCTBUH KATAIH3aTOPA
(taxoro xak Pd(dppf)Clz u Tomy nmonobHoe) u ocHOBaHHS (Takoro kak BogHbId pacteop K2COs u

TOMYy T0o00HO€) B MOOXOsIIEeM pactBopuresie (Takom kak 1,4-muokcan u Tomy nomobHoe). B
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KauecTBe albTepHAaTUBBL, coemuHenne G3 mnpespamaioT B coeaunenue G4 00paboTkoi
nuHaKoIaToaubopoHoM u ocHoBanueM (TakuMm kak KOAc u TomMy momoOHOE) B MPHCYTCTBHH
katanu3atopa (taxoro kak Pd(dppf)Cl: u Tomy mogobHoe) B moaxonsiieM pacTBOpHUTESe (TakOM
Kak 1,4-1uoKCcaH H TOMY MOAOOHOE), C MOCIEAYIOIINM H00aBIEHHEM apuJI- HJIH MeTePOapHIITainaa
(t.e., Rs 3amemennoro ramuna). Coequnenne G4 npeppamaroT B coemunenne G5 o6paboTkoii B
YCIIOBUSIX, TIOAXOISIINX VTS yAajeHus 3auTHo rpymnms! (Hanpumep, TOY wiu HCI B quokcane
Ui 3aUTHON rpynmel Boc). JononHuTtensHas Moaudukanus OCHOBHON aMHHOTPYIIBI MOYKET

OBbITh TOCTUTHYTA B COOTBETCTBHH CO Ciocobamu, onucaHHbiMU Ha cxeme C.

Cxema H:
Coenunenus ¢ ¢popmyJoii (I), B koropeix R1 u R2 npeactasisior co60ii MOHOLMKITHYECKHE
Wi OWIUKINYECKHEe KOJIbIIEBbIE CHCTEMBI TE€TEPOLHMK/IMIA WM TeTepoapusia, MOTyT ObITh

IMOJIYYCHBI KaK OITMCaHO Ha CXEME H nuxke.

Ro-X
Ra or Ra
W X -
/VKG’ 1 2  R>B(OR), Wé‘W1 R,
P. N
~07 Wi Ra F’\O/k\w5 R,
H1 Ro H2 Ro
Ra
W R
. wg 2
deprotection )\\
—> HO” W; Ra — > B1
H3 Ro

Coenunennie H1 (B xotopom X» mpenacrasiser coboi Opom, Xjiop u Tomy nomobHoe; u P
NPENCTABJIAET COOOI 3aLUTHYIO FPYIIY, TAKYIO KaK mpem-0yTHi 1 TOMY OI00HO€) MPEBPALIAIOT
B coennHenne H2 nmocpencteom peakunu couetanus Cy3yKH C apHii- HJIH reTepoapri-OOPHHOBOM
KUCJIOTOW WJIHM CJIOXKHBIM 3¢upom (T.e., Ry 3amerneHHol OOPHHOBOW KHCJIOTON MJIH CIIOKHBIM
a¢upom) B mpucyrcTeuu kartanmusatopa (takoro kak Pd(dppf)Cl: u tomy nonoOHoe) u ocHOBaHUS
(takoro kak BoaHsii pactBop K2COs3 u Tomy nomo0HOE) B MOAXOAAIIEM PacTBOpUTENTE (TAKOM Kak
1,4-muokcan u Tomy noaobHoe). C momorpro 06padboTku kucaotoil (takoi kak TOY win HCI B
aMoKcaHe U Tomy nomoOHom) coemunenue H2 mpespawmator B coenunenne H3. Coemunenne H3

npeBpamaroT B coequaenue Bl (B koropom X npeacrasisieT coboit TpudaTt u Tomy nogodHoe) ¢
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NOMOIIBIO 00paboTku akTuBHpoBaHHBIM TpHatom (takum kak THO wmm THNPh u tomy
nonobuoe) B mpucytctBud ocHoBaHusi (takoro kak K;CO; mmum NaH u tomy momoOHOe) B
noaxomsmem pactBoputene (takom kak TI'® win [IM®A u tomy momobuoe). B kauectse
anbrepHaTuBEL, coennuenne H3 moxer ObITh mpeBparueHo B coenunenue B1 (rne X1 npencrasser
coboii Cl u Tomy momo0HOe) 00pabOTKON AErHAPUPYIOIIUM TaJIOTEHHPYIOIIMM areHTOM (TaKuM
kak POCl3 u Tomy nonobHoe). JlononHuTenpHas MoauduKamnmss OCHOBHONW aMHHOTPYIIIBI MOYKET

OBbITh TOCTUTHYTA B COOTBETCTBHH CO CIoco0amu, onucaHHbIMU Ha cxeme C.

Cxewma I:
Coenunenus ¢ ¢popmyJoii (I), B kotopeix R u Ry npeactasistor co60ii MOHOLMKITHYECKHE
Wi OWIUKIHMYECKHE KOJIbIIEBbIE CHCTEMBI TE€TEPOLHMK/IMIA WM TeTepoapusia, MOTryT ObITh

IMMOJIYYCHBI KaK OITMCaHO Ha CXEME I Huke.

Ra
W. O«
W y 0 e ) i
V1, s n Z —  » E2
X7~ TWa R, ' R
Rp Y 12

Coemunenne I1 (rme X1 mpexncraBisier coboit Opom, Xjaop W TOMy momoOHoe; u P
HpeAcTaBiseT COOOM 3ALMTHYIO TPYIMIY, TAKYK0 KaK METWJI M TOMY MOAO0OHOE) MPEBpaIlaloT B
coenunenue 12 mocpencrsom peakiuu coueranusi Cy3yku ¢ 3aMeIeHHBbIM IIPH HEOOXOAMMOCTH U
JNOJUKHBIM 00pa3oM 3allMIIEHHBIM aMHHOCOAEPIKAIIUM UKJIOATKUIOBBIM/IIUKJIOAIKEHUIOBBIM
MUHAKOJIOBBIM CJIOKHBIM 3(HPOM OOPUHOBOW KHCIOTHI (B KOTOpOM Y MpencTaBiser coOoii
BOJOPOJ WJIHM MPH HEOOXOAMMOCTH 3aMELIEHHYIO aJKIJIOBYIO rpymnmy, u P mpencrasniser coboii
3aLUTHYIO IPYIIY, TAKyIO Kak Boc u Tomy mogo6Hoe) (T.€., Ri 3aMelneHHbIM CIIOKHBIM 3(pHPOM
OOpUHOBOM KUCJIOTHI) B PUCYTCTBHH KaTaju3aTopa (takoro kak Pd(dppf)Cl, u Tomy nomobHoe) u
ocHoBaHusl (Takoro kak Boaubli pactop KoCO3 1 Tomy mogo0HOE) B MOAXOISIIEM PACTBOPUTEINE
(takom kak 1,4-muokcan u tomy nogodHoe). Coemunenue 12 mpespawmator B coequnenue E2 (B
KOTOPOM X MpeACTaBisieT co00i Tpudyaatr u Tomy nomobHoe) oOpabOTKOW aKTHBHPOBAHHBIM
tpudaatom (takum kak THO wnmu THHLNPh u Tomy nonobHoe) B mpuCyTCTBHM OCHOBaHUS (TaKOro

kak K2COs3 wimn NaH u tomy momoGHoe) B moaxonsiueM pactBoputene (takom kak TI'® wmm
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JIM®A u tomy monoOHoe). JlonosHuTeabHAsT MOIM(HUKALNS OCHOBHOW aMHHOTPYIIBI MOXKET

OBITH JOCTUTHYTA B COOTBETCTBHH CO CrIOcOOamu, onucaHHbIMHU Ha cxeme C.

KOHKPETHBIE ITPUMEPLHI CUHTE3A

s Gosiee mOAPOOHOrO OMHMCAHUS U OOJIErYeHHs] TOHUMAHHUS MPEUIOKEHBI CIIEIYIOLINE
HEOTPaHMYHMBAIOIIME MPUMEPBI, YTOOBI 0OJIee MOJHO MPOHUIFOCTPHPOBATE 00BEM COENUHEHHH,
OIMCAHHBIX B HACTOSAINEM MIOKYMEHTE, M UX HE CIIEAyeT TOJIKOBATH KaK KOHKPETHBIM 00pa3oM
orpanuyMBaromue ux o0weM. CumMTaercs, YTO TaKWe BaPHAHTHI COEOMHEHHUH, ONMMCAHHBIX B
HACTOSIIEM JIOKYMEHTE, KOTOPbI€ MOTYT OBITh M3BECTHBI B HACTOSAIIEE BPEMsS WIH Pa3paboTaHb
MO3HEE, YTO MOYKET OBITh YCTAHOBJIEHO CIIEIUAUCTOM B JAHHOW 00JaCTH, BXOIAT B 00BEM
COENVHEHUH, OMMCAHHBIX B HACTOSAINEM JOKYMEHTE M 3asBJICHHBIX Jajiee. DT NPUMEPHI
HWUTIOCTPUPYIOT TMOJIYYEHHE ONpPEeneeHHbIX coemuHenuii. CrienmuanucraM B JaHHOW o0mactu
TEXHUKHA OyJeT MOHSATHO, YTO METOIbI, ONMMCAHHBIE B JTHX MPUMEpPAX, MPEICTABIIOT COOOM
METO/IbI, OTIMCAHHbBIE CIIENUATUCTAMH B JaHHON 00JIACTH TEXHUKU, KOTOPBIE€ XOPOIIO paboTaloT B
CHHTETHYECKOM NMPAKTHKE, U, KAK TAKOBBIE, PEICTABIAIOT COOOH MPEAMOUTHTENLHBIE CIIOCOOBI HX
ocyuiecTBienus. OnHAKO ClieayeT MOHUMAaTh, YTO CIEHAMCTAM B JAHHOW OONACTH TEXHHKHU B
CBETE HACTOSIIEr0 OMUCAHMS JOJDKHO OBITh MOHSATHO, YTO B KOHKPETHBIX PACKPBITBHIX CIIOCOOax
MOKET OBITh CHENIAHO MHOXKECTBO H3MEHEHHH, M BCE K€ MOJIyYeH MONOOHBIN MIIH aHAJIOTHYHBIH
pe3yabTaT O€3 OTKJIOHEHHS OT CYIIHOCTH U 00beMa HACTOSIIIErO OMHCAHMSL.

3a MCKITIOUEHHEM CIEAYIOMUX MPUMEPOB BOIUIOLIEHHBIX COSAMHEHM, €CI HE YKa3aHO
HHOE, BCE UYHCJIA, BBIPAXKAIOI[HE KOJHYECTBA HHIPEAUEHTOB, YCIIOBUS  PEAKIUH,
OKCIIEpUMEHTAJIbHBIE TaHHBIE W T. M., HCIOJb3yeMbI€ B OMHCAHUU W (OpMyJie H300peTEeHus,
clenyeT MOHMMAaTh KaK H3MEHSeMble TEPMUHOM «OKO0Ji0». COOTBETCTBEHHO, BCE TaKHE YHCIIA
NPENCTABIIAIOT NPUOIHIKEHNs, KOTOPbIE MOIYT BapbHPOBATHCA B 3aBHCUMOCTH OT KEJIAEMBIX
CBOWMCTB, KOTOPBIE MOJKHBI OBITh MOJYYEHBI C TOMOIIBIO PEAKI[UH HIIH B PE3YJILTATE MIEPEMEHHBIX
OKCIIEpUMEHTANbHBIX ~ yciaoBuid. CremoBaTensHO, B MpeaeNnax OKHIAEMOro IMana3oHa
BOCIIPOM3BOJIUMOCTH OSKCIIEPUMEHTA TEPMHUH «IPUOIHUZUTENBHO» B KOHTEKCTE IOJYYEHHBIX
IMAHHBIX OTHOCHTCA K IHMAana3oHy MNAaHHBIX IPH YCIOBHMH, YTO OH MOYKET BapbUPOBATHCS B
COOTBETCTBUU CO CTaHIAPTHBIM OTKJIOHEHHEM OT CpeaHero 3HaueHus. Kpome TOro, mis
MPEIOCTABJIEHHBIX PE3YJLTATOB SKCIEPUMEHTOB KOHEYHBIE JAHHBIE MOTYT OBITH OKPYIJIEHBI B

60J'II:LHYIO WM MEHBIIYIO CTOPOHY JIA MOCJIICA0OBATCIIBHOT'O NPEACTABJICHHUA OAHHBIX, 0e3 noTepU
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sHaunMbIX nudp. [To kpalineli Mepe, a He B KAUECTBE MOMBITKH OTPAHUYU T IPUMEHEHHE O CHOBHBIX
NPUHIUIIOB 3KBHBAJIEHTOB K 00BEMY (DOPMYJIbI H300peTEHHs, Ka)kAblii YHCJIOBOM Mapamerp
NOJUKEH OBITh HMCTOJIKOBAH B CBETE KOJMYECTBA 3HAuaIuxX HUDp U METOHOB OKPYIJIEHHS,
UCIIOJIb3yEMBIX CIEHMATHCTAMU B JAHHOM 00JIACTH TEXHUKH.

XOTS YHCJIOBBIE AMAMA30HBI U MApPaMETPhl, M3JIAraroliue MUPOKHH 00BEM HACTOSIIErO
OMKCAHUS, SIBJSIOTCS NPHOJM3UTENLHBIMHI, YHCJIOBbIE 3HAYEHHS, HM3JIOKEHHBIE B MPHMEPAX,
ONMKUCAHHBIX HUXKE, COOOIIAIOTCS C MAaKCHUMAaJbHO BO3MOKHOM TOYHOCTBIO. OmHako Jr00oe
YKHCIIOBOE 3HAYEHHE IO CBOEH MPHPOAE CONEPKUT OIpPENESEHHbIE OIIMOKH, HEU30EKHO
BO3HHKAIOIIHE M3-32 CTAHOAPTHOIO OTKJIOHEHHWs, OOHAPYKEHHOTO B COOTBETCTBYIOIIUX

JKCIICPUMECHTAJIBHBIX U3MEPCHUAX.

[TPUMEPBI COEJUHEHU

Briilie ¥ Ha TPOTSHKHHUM HACTOSIIETO OMHUCAHMS CJEnyroine abOpeBUaTyphl, €CIU HE

YKa3aHO UHOEC, CJIeAYCT NOHUMAaTh KaK UMCIOIIHE CIICAYIOIUEC 3HAYCHUA .

Cokpamenne 3nauenue
A HarpeBaHue (XUMUs1) WK yaasieHne (OHoaorus)
AcOH wim HOAc YKCyCHasi KUCJIOTa
AcO YKCYCHBIN aHTHAPUL
Ag:SO4 cyabdart cepedpa
Ar aprox
ACN mmu CH3CN ALETOHUTPUIT
aT™ atmocdepa(bl)
Bopiny Ouc(muHaKoIaTo ) ANOOPOH
Boc TPET-0y TOKCH-KapOOHHIT
Boc,O IU-TPeT-Oy THJI TUKapOOHAT
Br, Oopom
nBuLi H-Oymu1 TATHI
iBuNO U300yTHIT HUTPUT
BuOH H-OyTaHO
BusSnCl TpuOyTHIXJIOPCTAHHAH WJTH XJIOPUI TPUOY THIIONIOBA
°C rpaaycel o Ilenbcuio
Lemut® wmm Lenut ITHaTOMHT
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Cokpamenne 3nauenue

CO2CL OKCAJTHJT XJIOPU

Cs2C0s KapOOHAT Le3ust

Cul tonun menu (I)

1/4/49ac/gacel/MUH/C nau(a)/gacki(d, 4ac Wi
4acel)/MUHYTa(MHH )/CeKyHaa(bl)

DCM wnu CH2Cly IUXJIOPMETaH

DDQ 2,3-quxJiop-S,6- muInaHo-p-0€H30XUHOH

DIFA unu DIPEA N,N-muu30npOnuIdTHIAMAH

DMA IUMETHJIALEeTAMHU

DMAP 4-(mametnnamuHO)mupuauH Wi N,N-
TMMETUJIMAPH AU H-4-aMIH

JIM®A muMeTHIhopMaMug

JIMCO TIMMETHIICY JTb(OKCHLT

EtOAc STUJIALETAT

EtOH 3TaHOJ

Et,O IS TUJIOBBIH 3(up

Fe(acac)32 anermianeronar sxenesa (III)

H, BOIOPON

HCl XJIOPOBOAOPOHAS KHCIIOTA

HI HOAOBOAOPOAHAS KACIOTA

H>SOq4 CepHasl KHCJIOTa

K2COs3 KapOOHAT KaJus

KOAc areTaT KaJus

KOtBu m-OyTOKCHT KaJIHsI

KOH TUAPOKCHU I KAJTUS

K>0s04:2H50 kaymst ocmat(VI) muruapar

LAH wmu LiAIHy T'ugpun muTHS aFOMUHHAS

Pearent JlaBeccona

LC/MS, LCMS unu
LC-MS

LiOH
MeOH
MeSO:H

2,4-6uc(4-metrokcudenmn)-1,3,2, 4-nutnaaudocderan-
2,4-mucynbdun

JKHAKOCTHASI XpOMAaTOMACC-CIIEKTPOMETPHS

TUAPOKCHU T JTUTUS
METAHOJI

MeTaHCY/Ib(OHOBAS KUCIOTA

110



Cokpamenne

3Hayenue

MgSOq4
MnO;
MS

MsCl
NBS
NEt;
NH4ClI
NH4OAc
NaBH4
NaBH(OACc)3
NaH
NaHCOs
NaHMDS

NaH
NaOH
NaOMe
NaNO»
NaxSOq4
N
NH4Cl
NMO
NMP
SIMP
NOBF,

Pb(OAc)4
Pd
Pd/C

Pd(dppf)Cl unu
Pd(dppf)Cl-CH2Cl,

PHBus;BF4 uimm
Bu;PHBF,

cyib(dat MarHus
IMOKCHUJ Maprasia
MacC-CIeKTPOCKOITHUS
METaHCYJIb(POHUIT XJTOPH T
N-OpOMCYKITHHHMU [T
TPUI TUITAMHH

XJIOPH]T AMMOHHST

areraT aMMOHHSI
Ooporuapu T HaTPHsI
TPHALETOKCHOOPOTU APU ] HATPHS
THIPUI HATPHSI
OukapOOHAT HATPHS

OuC(TPUMETHIICHIINI )AMUJ] HATPHSI UJTH
reKCaMeTUJIIMCUIIA3H 1 HATPHUS

THAPHI HATPUS
THAPOKCH]I HATPHS

METOKCH I HATPHS

HUTPUT HATPHS

cynbdat HaTpUs

azor

XJIOPUA AMMOHHS
4-metunmopdoaua N-okcua
METHJITAPPOTUIOH

SIIEPHBIN MArHUTHBIN PE30HAHC

TeTpadTopOOPAT HUTPOZOHUS WITH HUTPOIUIT
tetpadTopdbopat

anerat ceuHa(IV) unu Terpaanerat CBHHLA
naJutaAni
MaJuUTaanil Ha yrje

komriekc [1,1'-

ouc(mudenundochuno)deppouen|mxaopmnamnamusi(Il)

C IUXJIOPMETAaHOM

Tpu-Tper-OyTundocdonus rerpapropdopat
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Cokpamenne

3Hayenue

PhCH3

Phl

PhI(OTFU),

PhMe

Ph-N(Tf)2 umm PhN(Tf),

POBr3
P>0s
POCls
PhMe
Psi

Pt2O

Rt wm rt
SEMCI
SnCl,
SOCl,

S-Phos, SPhos wiu
Sphos

SPhos Pd G2

TBAF
TBSCI
TEA, Et3N unu NEt3
TOY
To
TIPS
TLC
TMEDA
TMS
TMSCCH
t-Bu
Zn(CN),
ZnMe,

TOJTYOJT
fonGeH3on
[Ouc(Tpudropaneroxcu)iton]oens3omn
TOJTYOJT

N-dbenun Tpudnumun, Takke Ha3bIBaeMbIi Kak N-
(benun-ouc(tpudropmeTancyibHOHUMIET)

dbochopun 6pomun umu okcudpomua pochopa(V)
nenTokcun pocdopa wu oxcun pochopa (V)
dbocdopun xmopua miu okcuxiaopun gpocdopa (V)
TOJTYOJ

naBjieHre B PyHTaxX Ha KBAIPATHBIN JIOHM

oxcnp miatussl (IV)

KOMHATHAsI TEMITEPATYPa
2-(TPUMETHIICHIINIT)3TOKCHMETIIT XJIOPH T

xyopun onosa (II) wim xnopun onosa

THOHHJT XJIOPUL

2-muuukiiorekcuiipochuno-2',6"-numerokcrududenut

xnop(2-guuuknorekcundochuno-2',6'-mumeroxcu-1,1'-
oudennn)(2'-amuno-1,1'-6udenmn-2-wn) namnaxuii(1l)

bropun rerpabyTHIAMM OHHUS
TPET-0y THIIAMM € THIICHITHIT XJIOPUL
TPUI THIIAMUH
TpU(TOPYKCYCHAST KUCIOTA
TeTparuapodypaH
TPUH3OMPOIUJICHIIAH
TOHKOCJIOIHAst XpomMaTorpadus
TETPAMETHIII TUJICH AU AM HH
TPHME TUJICHITUJT
TPHMETHJICHITHIIALIETHIIENE
TpeT-OyTHi

[HAHU] [[HHKA

JTUMETHJ LITHK
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Ilpumep 1

ITonyuenne coenunenus 11

HN N Br
N | B
SNTON
CSQCO3
—_ " =
DMF 100 °C
N
H

O\ \

B
afo Pd(dppf)Cl,
K,COs

1,4-dioxane:H,0
80°C,2h

N
H

Oran A: 6-bpom-2-xyop-xunonua (121 wmr, 0,5 wmmons) obvemunsiin ¢ N,2,2,6,6-

nerrametununepuanH-4-amuaoMm (170 mr, 0,95 mmons) u Cs2CO3 (325 mr, 1,0 mmons) B MDA
(2 1), u cmeck nepemermBay npu 100 °C B reuenne 2 u. Cmech paspemsum Mexny EtOAc u
H,0. Oprannyeckuii CJI0H MPOMBIBAIN COJIEBBIM pacTBOpoM, cyurimin Hag NaxSOs, dunstpoBau
¥ KoHUeHTpupoBaymu. OcCTaToK moABeprajd XpoMmatorpaduu Ha CHIIHKArene, 3JIFOMPOBAIH
nocpeacteom  0-5% MeOH B CH:Cl, ¢ nonyuenuem  6-6pom-N-merun-N-(2,2,6,6-
TETPaMETHIITHITEPU IiH -4-11)XuHOMH-2-amuna (480 mr, 65%). MS m/z 375,9, 377,9 [M+H]".

Otan B: 6-bpom-N-metun-N-(2,2,6,6-teTpameTiinunepuaun-4-ui)xuHonun-2-amun (40 mr, 0,11
MMOJIB), 2,7-numetui-5-(4,4,5,5-terpamerui-1,3,2-muokcaboponan-2-un)-2H-unmazon (51 wr,
0,15 wmmone) u kommutiekc [l1,1'-6uc(mudenundocduno)dpeppouen]| muxnopnammamus(ll) c
muxjopmeranom (8 mr, 0,01 Mmmoub) oObemuHsau ¢ BogHbiM pactBopoMm 1| M K2COs (0,5 ma, 0,5
mmonb) u 1,4-muokcanom (1 mi). Cmecy nepememmBanu npu 80 °C B teuenme 2 4. Cmech
paznemsu mexay EtOAc u HoO. Oprarnuecknii Clioif MpOMBIBAJIA COJIEBBIM PACTBOPOM, CYIIHJIN
Hag NaxSOs, ¢unbtpoBanmu u kKoHueHtpupoBaiu. OctaTok moasepraiu Xxpomartorpaduu Ha

cumkarene, smonposamy nocpeactsoM 0-10% MeOH (2 v. NH3) B8 CH2Cly ¢ nmonyuenunem 6-(2,7-
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muMeTut-2H-un na3on-5-mn)-N-metun-N-(2,2,6,6-TeTpaM e THIITH e U AH-4- 1T ) XHHOJTHH-2-
amuHa (40 mr, 85%) B popme moutu OEIOro TBEPAOro BelecTBa.
MS m/z 442,1 [M+H]"; 'H SIMP (IMCO-ds) &: 8,35 (s, 1H), 8,11 (d, J=9,4 ', 1H), 8,01 (m, 1H),

7,89 (dd, J= 9,0, 1,5 T'y, 1H), 7,83 (s, 1H), 7,58 (d, J = 9,0 'y, 1H), 7,46 (s, 1H), 7,13 (d, J=8,9
I'm, 1H), 5,24 (br, 1H), 4,20 (s, 3H), 2,99 (s, 3H), 2,59 (s, 3H), 1,69-1,01 (m, 16 H).

Hcnonb3yss METOMUKY, ONTUCAHHYIO JUIA IpuMepa 1 BhIlle, TOMOIHUTENbHBIE COSAMHEHHUS,
ONKMCAHHBIE B HACTOSIIEM JIOKYMEHTE, ObUIH MOJIyUYEHbI MyTEM 3aMEHbI MOIXOIAIIEl OOPHUHOBOI
KHUCJIOTHI Ha 3Tane B, moaxomsmux peareHTOB W YCIOBUM PEaKINH, C TMOJyUYeHHEM COeIUHEHUH,

TAKHX KakK BLI6paHHI>Ie Hu3:

Coen. Jlanubie

12 | MS m/z 428,5 [M+H]*; 'H SIMP (JMCO-de) &: 8,39 (s, 1H), 8,11 (d, J= 9,4 I', 1H),
8,00 — 8,05 (m, 2H), 7,91 (dd, J = 9,0, 1,5 'y, 1H), 7,71 — 7,66 (m, 2H), 7,59 (d, J =
9,0 T, 1H), 7,13 (d, J=8,9 Ty, 1H), 5,24 (br, 1H), 4,20 (s, 3H), 2,99 (s, 3H), 1,69-
1,01 (m, 16 H).
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Ilpumep 2

Ilonyuenue coenunenus 15

N_

O
O Pd(dppfCl,
cl \N 1,4-dioxane:H,0O

80°C, 1h Cl
Bpin
Boc@/

Pd(dppf)Cl,
K,COs3

H,, Pd/C

L

MeOH:EtOAc
40°C,2h

1,4-dioxane:H,0
80°C,2h

N

- \N—
-
Z O TFA
SN it 20 min

BocN

Oran A: 6-Bpom-2-xyop-xunonud (242 wmr, 1,0 mMmonb) oObemuHsuim Kommuiekcom ¢ 1,1'-
ouc(mudenundochuno)deppouen-namnanuii(Il)muxnopuna nuxmopmerana (45 mr, 0,05 MmmoIb),
2,7-mumetnn-5-(4,4,5,5-rerpameriui-1,3,2-nuokcadboposan-2-un)-2H-unpazonom (350 wmr, 1,0
MMOJib), 1,4-nuokcanom (5 mi1) u BogueiM pactBopom 1 M KoCOs (2,5 ma, 2,5 mmois). Cmech
nepemernnsayn mpu 80 °C B reuenue 1 u. Cmecs pasnemsuin mexxay EtOAc u H>O. Oprannyeckuit
CJIOW MPOMBIBAJIUA COJIEBBIM PACTBOPOM, Cyimiid Haa Naz2SO4, GpuabTpOBaiu U KOHLEH TPUPOBAJIH.
Ocratok moxBepranu Xpomartorpaduu Ha CHIIHKAresie, daoupoBanu mocpenctsom 10-100%
EtOAc B rekcane c¢ momydeHueM 2-xiop-6-(2,7-mumerni-2H-nanazon-S-nin)xunomnaa (150 wr,

49%). MS m/z 308,0, 310,0 [M+H]".

Oran B: 2-Xnop-6-(2,7-mumernn-2H-uana3on-S-mwi)xuHonuH (135 mr, 0,30 MMous) o0beuHsIH
C MHUHAKOJIOBBIM CJIOXHBIM 3¢dupom N-Boc-1,2,5,6-terparuaponupuaint-4-00puHOBON KUCIOTHI

(193 MT, 0,61 MMOJIB), KOMITJIEKCOM 1,1'-6uc(mudennndochuno)deppouen-
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nauaaui(Il)nuxnopuna auxmopmerana (40 mr, 0,05 mmons), 1,4-auokcanom (2,5 MiT) ¥ BOAHBIM
pacteopom 1 M KoCOs (1,2 mu, 1,2 mmons). Cmech nepemermBamu npu 90 °C B Teuenue 2 u.
Cwmech pazpensim mexxny EtOAc u H,O. Opranuueckuii ciiol IpOMBIBAJIA COJIEBBIM PAaCTBOPOM,
cymmn Hax NaxSOy, dunerpoBanu u koHueHTpupoBain. OCTaToK moaBeprain XpoMartorpadpun
Ha cuiukarese, amouposaiu nocpeactsom 0-10% MeOH B EtOAc ¢ monyuenuem mpem-0ytu 4-
[6-(2,7-mumeTnnunama30-5-un)-2-xuHou | -3,6-nuruapo-2H-nupu aus- 1 -kapookcumata (135 wr,

61%). MS m/z 455,1 [M+H]".

Oran C. mpem-bytun 4-[6-(2,7-aumMeTHINHAa30J1-5-11)-2-XUHOJII|-3,6-quru Apo-2 H-nu puauH-
1-kap6okcunat (35 mr, 0,08 mmons) oobemuusin ¢ 10% Pd/C (10 mr) 8 MeOH (3 mu). Cmech
nepemernusaau B atmocdepe Ha (1 atm) B Teuenue 18 u. Cmech QunbTpoBaau uepe3 HeauT®.
OunbTpaT KOHLUEHTPUPOBAIU C MOJydeHHeM mpem-0ytun 4-[6-(2,7-mumeTrnnnsaa3on-S-mn)-2-

XMHO I [nunepuauH- 1 -kapbokcumata (35 mr, 99%). MS m/z 457,2 [M+H]".

Ortan D: mpem-bytun 4-[6-(2,7-auMeTHIMHIA30-5-1T)-2-XUHOIWJI | TUnepu IiH- | -kapOoKcHiaT
n3 stana C (35 mr, 0,077 mmous) o0bemuasn ¢ TOY (1 mu). PactBop ocrasnsiim Ha 20 MuH nepen
yAaJIeHueM JIeTydux BermecTts ¢ momompio motoka N2 Ocratok pasnmemsumn mexay EtOAc u
BomHbIM pactBopoM | M KyCOs. Opranuudeckuil ciod coOHpanu M KOHLEHTPHPOBAIU C
nojyueHneM 6-(2,7-numernn-2H-uHnazon-5-ui)-2-(nunepuauH-4-wi)xunonusa (25 mr, 91%).
MS m/z 357,1 [M+H]"; 'H SIMP (IMCO-ds) &: 8,40 (s, 1H), 8,33 (d, J=8,5Tu, 1H), 8,23 (d, J =
22Ty, 1H), 8,09 (dd, J=18,8,2,2T'y, 1H), 7,99 (d, J=8,8 I'u, 1H), 7,93 - 7,97 (m, 1H), 7,50 - 7,57
(m, 1H), 7,48 (d, J=18,5 'y, 1H), 4,21 (s, 3H), 3,05 - 3,11 (m, 2H), 2,92 - 2,99 (m, 1H), 2,61 - 2,68
(m, 2H), 2,61 (s, 3H), 1,81 - 1,88 (m, 2H), 1,69 - 1,79 (m, 2H), IIpoTtoH, cooTBeTcTBYOLIHI NH,
He Haburomacs.

Hcnone3yst METOMKY, OMUCAHHYIO BBILIE JIs1 IpUMepa 2, TOMOJHUTEbHbIE COEAUHEHHS,
OIHCAHHbBIE B HACTOSIEM JOKYMEHTE, ObUTH MOJYYEHbI TyTeM 3aMEHbI MOIXOSIIEr0 HCXOTHOTO
Mareprala, HOIXOMIIINX PEeareHTOB U YCIOBHH PEAKINH, C IOJTyUYeHHEeM COSIMHEHHI, TaKUX KaK

BbIOpPAaHHBIE U3

Coen. Jlanubie

3 | MS m/z343,2 [M+H]"; 'H SIMP (IMCO-ds) &: 9,29 (br s, 1H), 9,19 (br s, 1H), 8,81
(brs, 1H), 8,47 - 8,52 (m, 2H), 8,33 - 8,40 (m, 2H), 8,21 (m, 1H), 7,73 - 7,80 (m, 3H),
422 (s, 3H), 3,54 (br s, 1H), 3,41 - 3,48 (m, 2H), 3,02 - 3,12 (m, 2H), 2,14 - 2,25 (m,
4H).
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Ilpumep 3

Ilonyuenue coenunenus 13

PhN(Tf),
NaHMDS
THF, -78 °C to RT

1) szin2, KOAc
Pd(dppf)Cl,, 1,4-dioxane

2) K;CO3, H,O
Pd(dppf)Cls,

Oran A: 2,2,6,6-Terpamernnmunepuans-4-ox (3,1 r, 20 mmons) pacteopsim B TI'® (100 mu) u
oxnaxkaamu 110 -78 °C. NaHMDS (21 mu, 21 mmons, 1,0 M B TT'®) nobasnsau k pacteopy. Cmech
nepemMeninBaiu B Teuenue 15 mun npu -78 °C. N,N-6uc(rpudropmeruicynbdonrn)anmmus (7,8 T,
22 mmonb) nobaBisua K cMecH B (hopme TBepaoro Bemectsa. CMech OCTaBIISUIA HArpeBaTHCS 10
KOMHATHOH TeMIepaTyphl Iepe] raieHneM HachleHHbIM BoaHbIM pacTBopoM NaHCOs. Cmech
paznemsun mexxay EtOAc u HoO. Oprannyeckuii cioii npomsiBaiii BoaHbIM pacteopom 2 M KOH,
cymnr Han NaxSQs, GuIbTPOBAIK W KOHIEHTPUPOBAIM C MOJy4YeHHeM 2,2.6,6-TeTpaMeTHII-

1,2,3,6-reTparunponupumn-4-un rpudropmerancyibdonara (6,0 r, 100%).
'H SIMP (aueton-ds) 8: 10,28 (br s, 1H), 6,13 (s, 1H), 2,85 (br s, 2H), 1,76 (s, 6H), 1,68 (s, 6H).

Oran B: (2,2,6,6-Terpameru-1,3-nuruaponupunud-4-un) tpudropmerancynsponar (100 wmr,
0,35 mmoue) obbenuusim ¢ Ouc(nuHakonaTo)audoporom (125 mr, 0,50 MMonb), arreTaToM Kajus
(100 MT, 1,0 MMOJIB), KOMITJIEKCOM 1,1'-6uc(audennndochuno)deppouen-
namtagui (1) muxnopuna auxnopmerana (12 mr, 0,015 mmouns) u 1,4-auokcanom (2,4 mur). Cmech
nepemermmBain npu 90 °C B teuenne 2 u. CMech OXJIakKAainu 10 KOMHATHOH Temmepatypsl. K
cmecu aobasinsn Boauseiid pacteop 1 M K>COs (1 mut, 1 Mmons), 2-x510p-6-(2, 7-IMMe THINHAA30J1-

S-wn)xunonuH (100 mr, 0,30 MMOJIB, TOJIyUYEHHBIH COTJIACHO mpuMepy 2, 3tan A) u kommiekc 1,1'-
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ouc(mdenundochuno)deppouen-namnaauii(ll)mxnopuna muxnopmerana (12 mr, 0,015 mmous).
Cmecy nepememnBamu npu 80 °C B teuenne 1 u. Cmecw pazpemsum mexkny EtOAc u H>O.
OpraHuveckuii CIOH MPOMBIBAJM COJIEBBIM pacTBOpoM, cyiumian Haa NaxSQs, dunbrpoBamm u
KoHIeHTpupoBamu. OcTaTok mojaBepranu Xpomarorpaguu Ha CHIMKaresie, 3JIFOMPOBAIH
nocpenctsom 0-10% MeOH (2 v. NHs) B CH2Clz ¢ monyuenuem 6-(2,7-numernin-2H-uHna3omn-5-

un)-2-(2,2,6,6-rerpameri-1,2,3,6-retparuaponupu auH-4-wn)xuHoaura (90 mr, 46%).

MS m/z 411,5 [M+H]*; 'H SIMP (IMCO-ds) §: 8,41 (s, 1H), 8,34 (d, J=8,5 'y, 1H), 8,24 (d, J =
2,2 T, 1H), 8,10 (dd, J= 8,8, 2,2 T'u, 1H), 8,02 (d, J= 8,8 ', 1H), 7,93 - 7,97 (m, 1H), 7,88 (d, J
=8,8 T, 1H), 7,54 (t, J= 1,6 Ty, 1H), 6,78 - 6,82 (m, 1H), 4,21 (s, 3H), 2,61 (s, 3H), 2,50 (m, 2H),
1,49 (s, 1H), 1,26 (s, 6H), 1,17 (s, 6H).

IIpumep 4

Tlonyuenne coemuuenus 14

Ho, PdIC

L

MeOH:EtOAc
40°C,2h

6-(2,7-Aumernnunnazon-5-mn)-2-(2,2,6,6-rerpameriu- 1, 3- muruaponupuaua-4-win)xunoaus - (20
mr, 0,05 mmone) obvenunsim ¢ 10 % Pd/C (10 mr) B8 MeOH (2 mu). CMech nmepemenmBany B
atmocgepe Ha (1 aT™) nmpu KOMHATHOU TemIiepaType B TeueHue 6 4. 3aTeM cMech (DHIIbTPOBAJIH
yepes neaut. OuIbTpaT KOHIEHTPUPOBAJIH C MojyueHuem 60-(2,7-numernn-2H-uuaa305-5-wm)-2-

(2,2,6,6-terpamerunnunepuaua-4-un)xunoauaa (20 mr, 99%).

MS m/z 413,5 [M+H]"; H SIMP (JIMCO-ds) &: 8,40 (s, 1H), 8,34 (d, J=8,5Ty, 1H), 8,23 (d, J =
2,2Tu, 1H), 8,09(dd, /=8,8,2,2Tu, 1H), 8,01 (d, /=8,8 I'u, 1H), 7,93 - 7,95 (m, 1H), 7,49 - 7,53
(m, 2H), 4,21 (s, 3H), 2,61 (s, 3H), 1,73 - 1,79 (m, 2H), 1,47 - 1,55 (m, 2H), 1,27 (s, 6H), 1,11 (s,
6H), IIporoHn, cootBercTByrowmit NH, He Habmronacs.
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Ilpumep S

ITonyuenne coenunenus 20

/N\
_ N—
(HO),B
Pd(dppf)Cl, /N\N_
= Br K2CO3 _ y ~
X 1,4-dioxane:H,0O ~ O
CI™ N 80°C, 1 h cI N
F F
Znl N
Boc@/ ~ N—
=z
SPhos Pd G, O
> \N
1,4-dioxane
80°C.2h BocN F

TFA

Oran A: 6-bpom-2-xyop-8-prop-xunonus (52 mr, 0,2 MMoJb) 00beauHsIM ¢ KOMILIekcom 1,1'-
ouc(mudenundochuno)deppouen-namnanuii(Il)muxnopuna nuxmopmerana (8 mr, 0,01 Mmob),
2,7-mumetnn-5-(4,4,5,5-rerpameri-1,3,2-nuokcaboposan-2-ui)uagasonom (54 mr, 0,2 MMOJIB),
1,4-muoxcanom (1 mu) m BomueiM pactBopoM 1 M K2CO; (0,5 mn, 0,5 mmoins). Cmecs
nepemernnsayn mpu 80 °C B reuenue 1 u. Cmecs pasnersuim mexxay EtOAc u H2O. Oprannyeckuit
CJIOW MPOMBIBAJIUA COJIEBBIM PACTBOPOM, Cyiumiu Haa NaxSOs, GUAbTPOBATN U KOHLEH TPUPOBAJIH.
Ocratok moaBeprajiu Xpomarorpaguu Ha CHIHKarese, dmoupoBann mnocpenctsom 10-100%
EtOAc B rekcane c nonyueHueM 2-xJyop-6-(2,7-aumetin-2H-uH na3o05-5-1m)-8-propxunonmna (25

mr, 38%). MS m/z 326,2, 328,2 [M+H]".

Oran B: TMopomok uuuka (5 r, 76 MMmoinb) cycnienaupoBanu B N,N-numerunaneramune (10 m) B
atMocgepe aprona. Cmecs 1,2-mubpomatana (520 Mk, 6,02 Mmmoe) u xjoptpumeruiicuiana (730

MKJI, 5,74 MMoub) o KamisaMm aobaensu B Teuenue 10 muH. B Xone moOaBneHust BHYTpEHHSSI

119



temmnepatypa Bo3pocia 10 S0 °C. ObecrneunBaiu OCThIBAHUE PEAKIIMOHHON CMECH IO KOMHATHOMN
temrnepatypsl. [1o xamsm nobaeisun pactBop mpem-0yTun 4-oanunepuauH-1-xkapOokcunara
(16,5 r, 53,0 mmonts) B N,N-mumetunaneramue (26 mii) B reueHne 20 MuH. PeakinoHHYIO cMeCh
¢unbrpoBann uepe3 Celite B ¢punbtpe Illnenka ¢ nmonyueHunem mnpubnuszurenbio S0 ma ~1M
pacteopa (1-Tper-OyTOKCcHKapOOHMI-4-TTHIIEPU AN )-HoA-IInHKA.  2-XJop-6-(2,7-mametun-2H-
UHAa3051-5-1)-8-propxunomun (25 wmr, 0,077 Mmonb) OOBEAMHSIM C pPacTBOpOM l-mpem-
OyTokcukapOoHumunepuaua-4-winuaka womuma (0,25  wmu, 0,25  wmmonb),  xmop(2-
muuukiorekcuiagpochuno-2',6'-mumerokcu- 1, 1'-6udenmn)(2'-amuno-1, 1'-6ubpernn-2-wm)

namwtagusi(Il) (4 mr, 0,005 mmons) u 1,4-nuokcana (1 mi). Cmecs nepemermsamu npu 80 °C B
Teuenue 2 4. CMech oxJiaxkaanu 10 KOMHATHOH Temmepatypbl. CMech paznensiu Mmexnay EtOAc u
H>0. Opranuueckuii CJioi MPOMBIBAJIM COJIEBBIM pacTBOpoM, cywmnin Hag NaxSQ4, dunbrpoBanu
U KoHUeHTpupoBamu. OCTaTOK monaBeprajiu xpomatorpaduu Ha CHIIHKArese, SJIIOHPOBAJIH
nocpeactsom 0-10% MeOH B EtOAc ¢ nonyuennem mpem-0ytun 4-[6-(2,7-numeTrnimHaa3on-5S-

wn)-8-hrop-2-xunosmi [nunepuaus- 1 -kapbokcuara (30 mr, 82%). MS m/z 475,4 [M+H]".

Oran  C: mpem-bytun  4-[6-(2,7-numeTninHaa301-5-1i)-8-prop-2-xunonui | nunepuaus- 1 -
kapbokcunar (30 mr, 0,06 mmons) obvenuns ¢ TOVY (1 mu). Uepes 10 mun neryune Berectsa
yaamsama. Cmecs paznensin mexay CH2Cly u Bogasim pactBopom 1 M KoCOs. Opranudeckue Ciiou
3arpy’kajii Ha CHJIMKarenb, smoupoBaym nocpenctsom 0-10% MeOH (2 v. NH3) 8 CH2Cl ¢
nojiyuenuem 6-(2,7-mamerin-2H-unnas3omn-5-mn)-8-prop-2-(nunepuaus-4-ui)xuHoanaa (20 wr,
85%).

MS m/z 375,3 [M+H]"; 'H SIMP (aueron-ds) &: 8,22 (dd, J = 8,7, 1,7 ', 1H), 8,14 (s, 1H), 7,88
(d,/J=22Tu, 1H), 7,79 - 7,81 (m, 1H), 7,70 (dd, J= 12,5, 2,0 T'u, 1H), 7,42 (d, J = 8,5 ', 1H),

7,36 -7,40 (m, 1H), 4,12 (s, 3H), 2,99 - 3,06 (m, 2H), 2,87 - 2,93 (m, 1H), 2,58 - 2,65 (m, 2H), 2,52
(s, 3H), 1,67 - 1,81 (m, 4H), IIpotoH, cootBercTBytouii NH, He HaOromaCs.

I/ICHOHLSyﬂ METOOMKY, OIMMCAHHYIO BBIIIE OJIA IIpUMEpa 5, JOIOJITHUTEIIbHBIC COCOUHCHUS,

OINMUCAaHHBIC B HACTOALIEM OOKYMCHTE, ObLIH MOJYYECHBI MIYTEM 3aMC€HBI YKa3aHHOI'0 UCXOOHOI'O
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Marepuala Ha dTane A, MOAXOMSIIINX PeareHTOB U YCIOBUH pPeakiuu, C TOJyYeHHEeM COeTMHEeHHH,

TAKHX KaK BI>I6paHHI>Ie H3:

Coen. Hcxoaubiii MaTepHaa H JaHHbIE

23 | UcxonHslit MaTepuat: 6-0poM-2-XJIOPXUHAZOINH

MS m/z 358,3 [M+H]+; 'H SIMP (IMCO-ds) &: 9,59 (s, 1H), 8,43 (s, 1H), 8,40 (s,
1H), 8,36 (dd, J =8,5, 1,9 'y, 1H), 7,98 - 8,02 (m, 2H), 7,54 (s, 1H), 4,22 (s, 3H),
3,29 - 3,35 (m, 2H), 2,86 - 2,94 (m, 1H), 3,01 - 3,09 (m, 2H), 2,61 (s, 3H), 1,90 - 1,96
(m, 2H), 1,75 - 1,84 (m, 2H), IIpoToH, coorBercTByromuii NH, He HaOmromancs.

30 | HcxonHslit MaTepuat: 7-0poM-3-XJIOPU30XUHOJHH

MS m/z 357,3 [M+H]+; 'H SIMP (JIMCO-dy) &: 9,32 (s, 1H), 8,41 (s, 1H), 8,38 (s,
1H), 8,13 (dd, J =8.5, 1,9 T'y, 1H), 7,98 (d, J = 8,8 T'y, 1H), 7,96 - 7,97 (m, 1H), 7,64
(s, 1H), 7,54 (t, J=1,6 T, 1H), 4,21 (s, 3H), 3,09 - 3,15 (m, 2H), 2,86 - 2,94 (m, 1H),
2,66 - 2,74 (m, 2H), 2,61 (s, 3H), 1,87 - 1,93 (m, 2H), 1,69 - 1,78 (m, 2H), IIporox,
cootBercTBytoiuit NH, He HaOmroacs.
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Ilpumep 6

Ilonyuenue coenunenus 72

N
NC ci NC° COMe  nc Cl
NaH HCl
—> NC : >
F DMSO, 90 °C 1,4-dioxane:H,O
F 4h F 80°C, 4 h
MeO O
o) cl
Cl Cl Pd(dppf)Cl,
HN _ PoCL NZ NaBH,, TMEDA
o 90°C, 18h X THF, it
F F 30 min
Bpin
BOCO/
Pd(dppf)Cl
cl 2
N~ K2COjs N7 Cl
Y 1,4-dioxane:H,0 X
r 80°C, 2 h Bochl. | L
=N
S Nt
(HO),B~ "N \)_

Pd(dppf)Cl, N

KoCOs N ,N\/)_ H,, Pd/C

N

Y

MeOH:EtOAc
40°C,2h

1,4-dioxane:H,0
80°C,2h

HCI
1,4-dioxane, rt
1h

Ortan A: Mertun unanoauerart (5,71 r, 57,6 mmons) godaesiu k emecu JIMCO (30 mut) u NaH (60
macc. %) B muHepanbHOM Macie (2,3 1, 57,6 mmons) nipu 0 °C. Cmech nepemernusanu npu 0 °C B
teueHne 15 muH. 5-Xunop-2,3-mudrop-6enzonutpun (5,0 r, 28,8 mmons) B JIMCO (5 mn)
nobGaeysiii k cMecd. CMech mepeMelnBaid MPU KOMHATHOW TemmepaTtype B TedeHue 30 MuH,

3areM Harpesaiu 10 90 °C B teuenue 4 4. Cmech OXJaKIajad 10 KOMHATHOM TeMIlepaTyphl U
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pazbasisimn H2O (200 mut), conessim pactBopoM (100 mi) u EtOAc (200 mut). dopmuposancs
0CazioK, U ero coOupaiy ¢ MOMOLIBIO BaKyyMHOH (uibTpaiuu. TeBeproe BelecTBO NMPOMbIBAIIH
H>0 u cyumu ¢ nonyueHnem metit 2-(4-xyop-2-unaHo-6-¢prop-denmn)-2-nuano-anerata (6 r,
82%) B popme xopuuneBaroro noporuka. MS m/z 251,1, 253,1 [M-H]~.

Oran_B: Merun 2-(4-xmop-2-uuano-6-prop-dpenmn)-2-unano-anerar (5,5 r, 22 MMoIb)
O00BEeNUHSUTA ¢ KOHIEHTPUPOBaHHBIM BOHBIM pacTBopoM HCI (40 mi) u 1,4-grokcanom (20 mu).
Cwmecnb HarpeBasin nipu 80 °C B Teuenue 4 4. CMech OXJiaXKaaau OO KOMHATHON TeMIIEpaTyphl
¢dunsTposanu. Teepmoe BemmectBo nmpombiBami HoO u CH3CN, u 3ateM cyimig ¢ moiydeHuem 7-
xji0p-5-prop-4H-uzoxunomun-1,3-nuona (3,0 r, 65%) B popme moutu 6e10ro TBEPAOro BEIIECTBA.

MS m/z 214,1, 216,1 [M+H]".

Qran C: 7-Xnop-5-prop-4H-uzoxunonuu-1,3-auon (3,0 r, 14,0 mmons) o6venunsuiu ¢ POCls (20
w1, 212 mmons). Cmeck Harpesasu mpu 110 °C B Teuenue 2 4, u 3atem mpu 90 °C B TeueHHe HOUH.
CMmech oxyakmany 10 KOMHATHOM TeMIepaTyphl M 3aT€M BBUIMBAJIA HA Jie[ MPH NHTEHCHBHOM
nepeMeninBaHuu. TBepapli MaTepuai coOupaid BakyyMHOH (uibTpamued, Cymwim u
xpoMmartorpadupoBanu Ha cuiukarese, smoupoanu nocpeacreom CH2Cly ¢ monyuenuem 1,3,7-
Tpuxyop-S-drop-uzoxunonuna (1,3 r, 37%) B popme benoro nopowmka. MS m/z250,2, 2522, 2542
[M+H]".

Oran D: 1,3,7-Tpuxsop-5-drop-uzoxunonu (1,3 r, 5,2 Mmmoss) o0bemuHsH ¢ kKomIuiekcom [1,1'-
ouc(mudenundochuno)deppouen|muxnopnamtagus(ll) ¢ nuxmopmeranom (210 mr, 0,26 MMoIIb,
TMEDA (0,77 ma, 5,2 mmones u TI'® (20 mu). K cmecu nobasmsiin Goporuapun vatpust (378 mr,
10 mmonb). CMech mepeMelrBaid MPpU KOMHATHOW TemrepaType B TedeHue 30 MHH, U 3aTEM
paznemnsun mexay EtOAc u HoO. Opranuueckuii CJIoi MPOMBIBAJIA COJIEBBIM PACTBOPOM, CYIIHJIA
Hag NaxSOs, ¢unbrpoBanmu u kKoHueHTpupoBaiu. OcraTok moasepraid xpomartorpaduu Ha
cunukarene, amouposanu nocpeactsom 0-10% EtOAc 8 CH2Cly ¢ nonyuenunem 3,7-muxiop-5-
¢rop-uzoxunonuHa (870 mr, 78%) B popme Genoro TBepaOro BEIIeCTBa.

MS m/z 216,2, 218,2, 220,2 [M+H]*; 'H SIMP (aneron-ds) 8: 9,26 (m, 1H), 8,16 (m, 1H), 8,00 (s,
1H), 7,72 (dd, J=9,8, 1,9 ', 1H).

Oran E: 3,7-Tuxnop-5-prop-uzoxunonus (432 wmr, 2,0 MMOJb) OOBEOUHSIA C MUHAKOJIOBBIM
cnoxkHeiM 3dupom N-Boc-1,2,5,6-terparuaponupunnd-4-6opuHoBoit kucinotel (610 mr, 2.4

MMOJIb), KOMITJIEKCOM 1,1'-6uc(mupenundocpuno)deppouen-namnaauii(1l)auxnopuna
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muxyopmerana (50 mr, 0,06 mmons), 1,4-muokcana (6 mir) u BogabIM pacteopoM 1| M KoCOs (4 mu,
4 mmoub). Cmeck nepemermmBanu npu 80 °C B teuenue 1 u. Cmeck pasgensuin mexny EtOAc u
H;0. Opranuveckuit cnoii koHuentpupoBanmu. OcraTtok moxBepraan xpomarorpaduu Ha
cuukarene, smouposaiu nocpencrsom 0-30% EtOAc B rekcane ¢ monyuenuem mpem-0ytun 4-
(7-xmop-5-drop-3-uzoxunonun)-3,6-muruapo-2H-mupuaun- 1 -kapobokcuiaara (370 mr, 51%) B

dopme moutu Genoro TBepaoro Bemectsa. MS m/z 362,2, 364,2 [M+H]".

Qran F: 6-Xnop-2,8-mumermi-umuaaso[ 1,2-b]nupunasuna ruapoxiopun (62 mr, 0,28 mMmors,
HOJy4eHHBIH corynacHo Meroauke u3 npumepa 11) obvemunsuim ¢ KOAc (83 mr, 0,85 mmons),
komiuiekcoM 1,1'-6uc(mudennndochuno) deppouen-namnanuii(Il)anxnopuna nuxnopmerana (23
mr, 0,03 mmons), 6uc(nmunakonaro)audoporom (91 mr, 0,36 mmose) u 1,4-guokcanom (1,5 mu).
Cmeck nepemernBasii B atMmochepe No mpu 100 °C B reuenue 2 u. K cmecu nobasnsm 1 M KoCO3
(Boma.) (0,75 wum, 0,75 wmmome), ¢ mocreaymmuMm nobaereHneM Komiutekca 1,1'-
ouc(mudenundochuno)deppouen-namnaauii(ll)mmxnopuna quxiaopmerana (11 mr, 0,014 mmosb)
u  mpem-oytun  4-(7-xnop-5-pTop-3-u30xXuHOMMN )-3,6-1uruapo-2H-nupuauH- 1 -kapOokcuiaTa
(100 wmr, 0,28 mmoub). Cmech nepemerunBanu B atMmochepe N2 B reuenne 1 1 npu 80 °C. Cmech
paznensin mexny EtOAc u HO. Oprannueckuii cnoit koHIeHTpupoBaian. OCTaTokK moaBepraiu
xpomaTorpadun Ha cuiukarene, saonposanu nocpeactsom 10-100% EtOAc B CH2Cly, 3atem 5%
MeOH B EtOAc ¢ nonyuyenuem mpem-0ytun 4-[7-(2,8-qumermnnmu na3o[ 1,2-b|nupunasus-6-mi)-
5-drop-3-uzoxunonmi|-3,6-muruapo-2H-nupuaus- 1 -kapdokcuiara (90 mr, 69%) B popme Gesoro

TBEpIOro Bemectea. MS m/z 474,5 [M+H]".

Ortan G mpem-by T 4-[7-(2,8-mumernmumunazo| 1,2-bnupunasun-6-mn)-S-¢prop-3-
U30XUHOJW |-3,6-muruapo-2H-nupuaus- 1 -kapookcunar (90 mr, 0,19 mmorns) o6vemuusn ¢ 10%
Pd/C (20 mr) 8 MeOH (3 mu). Cmeck nepemeruuBanu B atmochepe Hz (1 at™) B TeueHue 2 9 npu
40 °C. Cmech dribTpoBaiy vepes minpuieBoid punstp. @unbrpat koHueHTprupopamu. OcraTok
nojasepranu xpomartorpaduu Ha cuimkarese, dmoupoBanun nocpeactsom 40-100% EtOAc B
reKcaHe C nmoyiyueHuem mpem-0ytui 4-[7-(2,8-mumernnmumuaazo[ 1,2-b|nupunazus-6-imm)-5-ptop-
3-uzoxuHoMWI |nunepuanH-1-kapobokcunara (52 mr, 57%) B ¢dopme moutu Oenoro TBEPAOro

semectsa. MS m/z 476,3 [M+H]".

Jran H: mpem-by T 4-[7-(2,8-numernmumuaaso[ 1,2-bnupunasun-6-umn)-S-prop-3-

U30XUHOJWI [munepuaus- 1 -kapbokcunar (52 mr, 0,11 mmons) obvenuusmu ¢ 4 H. HCl B 1,4-
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mokcane (2 mit, 8 Mmouis). Cmech nepemernnBay 1 00pabaThiBaIN yIIBTPA3BYKOM MPH KOMHATHOM
temneparype. Uepes 1 u neryume BewmectBa ypamsm. Ocratok cycnenaupoBamu B CH3CN,
oOpabaThIBajM yJIbTPa3BYKOM M (pUIbTpOBad. TBepabIe BELIECTBA CYIIMIIN C oJyueHnem 7-(2,8-
mamerruMunasol 1,2-blnupunazus-6-ui)-S-GTop-3-(4-nunepu i) M30XHHOINHA THAPOXJIOPHIA
(36 mr, 46%) B hopme xenTOro TBEPAOro BELIECTBA.

MS m/z 376,5 [M+H]"; H SIMP (IMCO-ds) &: 9,58 (s, 1H), 9,14 - 9,22 (br, 1H), 8,96 - 9,05 (br,

1H), 8,89 (s, 1H), 8,48 - 8,53 (m, 2H), 8,34 (dd, J=11,6, 1,5 'y, 1H), 7,84 (s, 1H), 3,39 - 3,45 (m,
2H), 3,25 - 3,31 (m, 1H), 3,02 - 3,12 (m, 2H), 2,79 (s, 3H), 2,60 (s, 3H), 2,07 - 2,17 (m, 4H).

Hcnons3yss MeTOMNKY, OTTMCAHHYIO BBIIIE JJI mpuMepa 6, TOTIOJTHUTENbHBIE COSAMHEHHUS,
ONMKMCAHHBIE B HACTOSIIEM JOKYMEHTE, IMOJydYasd 3aMEHONW MOAXOMsIell OOPHHOBOM KHCIIOTHI HA
atane F, mogxoasmmx peareHTOB W yCJIOBUN PeaKIuW, ¢ MOJIyYEHHEeM COSOUHEHWH, TaKhmX KakK

BbIOpPAaHHBIE U3

Coen. Jlanubie

71 | MS m/z 375,4 [M+H]"; 'H SIMP (JIMCO-ds) &: 9,56 (s, 1H), 9,12 - 9,20 (br, 1H), 8,89
- 8,98 (br, 1H), 8,89 (s, 1H), 8,43 - 8,48 (m, 2H), 8,34 (d,J = 12,2 T'y, 1H), 7,84 (s,
1H), 7,58 (s, 1H), 4,22 (s, 3H), 3,39 - 3,46 (m, 2H), 3,27 - 3,34 (m, 1H), 3,02 - 3,12
(m, 2H), 2,61 (s, 3H), 2,05 - 2,20 (m, 4H).

Hcnonb3yst MeToAuNKy, ONMMCAHHYIO BhILIe A7sl mpuMepa 6, stansl E-H, nononnutensHsie
COEIMHEHHsI, OIMCAHHBIE B HACTOSILIEM JOKYMEHTE, ObLIH MIOJIYUEHBI Ty TeM 3aMEHbI TOIXOISIIEr0
HCXOMHOrO Matepuana Ha dtane E, moaxonsimeit 60puHOBOIT kuCiIOTH Ha 3tane F, nmomxoasmux

pearcHTOB U YCHOBI/Iﬁ peaknuu, ¢ NOJYYCHUEM COGI[I/IHGHI/Iﬁ, TaKHUX KakK BI:I6paHHI>Ie H3:

Coen. Hcxoanbiii MaTepHas 1 JaHHbIE

1 Ucxonnsiit matepuait: 6-0poM-2-XJIOpXHUHOIMH

MS m/z 3432 [M+H]"; '"H AMP (IMCO-ds) 6: 8,75 - 8,80 (br, 2H), 8,64 (s, 1H), 8,54
(s, 1H), 8,47 - 8,50 (m, 1H), 8,22 - 8,26 (m, 2H), 8,07 - 8,10 (m, 1H), 7,83 (s, 1H),
7,70 - 7,76 (m, 2H), 4,22 (s, 3H), 3,42 - 3,48 (m, 2H), 3,05 - 3,14 (m, 3H), 2,07 - 2,12
(m, 2H), 1,87 - 1,95 (m, 2H).

10 | Ucxonnbiit maTepuai: 6-0poM-2-XJIOpPXUHA3OIMH

MS m/z 344,1 [M+H]"; 'H SIMP (IMCO-ds) &: 9,67 (s, 1H), 9,03 - 9,12 (br s, 2H),
9,00 (s, 1H), 8,55 (s, 1H), 8,44 - 8,47 (m, 1H), 8,02 - 8,05 (m, 1H), 7,91 - 7,96 (m,

2H), 7,71 - 7,74 (m, 1H), 4,21 (s, 3H), 3,40 - 3,44 (m, 2H), 3,03 - 3,11 (m, 3H), 1,98 -
2,09 (m, 4H).
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Ilpumep 7

Ilonyuenue coenunenus 74
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Ortan A: 1,2-Tudrop-3-autpo-6enszon (23 r, 145 mmoinb) obbemunsin ¢ AgSO4 (45,2 1, 145
Mmoiib) B HaSO4 (150 mut). Cmeck mepemernBaiy B TEUEHHE S MIH IPU KOMHATHOH TeMIepaType.
K cmecu nmoGasmsnmu Brz (11,2 mi, 217 mmons). Cmech mepeMelninBaid Hpd KOMHATHOM
TemMmeparype B TedyeHue 16 u, W 3aTteM BbUIMBAIM B JemsHyr Boay (800 mi). Cwmecs
skcrparupoBan EtrO (3 pasa mo 500 mu). OObenuHEHHbIE OPraHWYECKHE YaCTH CYLUIHJIH,
¢unbTpoBa K W KoHUeHTpupoBagu. OcTaTok mMoaBepraju xpomarorpaduu Ha CUJIHMKArese,
snroupoBan nocpeactsom 10-30% CH>Cly B rekcane ¢ monyuenuem S-O6pom-1,2-mudrop-3-

HUTpO-OenH3oa (18,8 r, 55%) B hopme Oen0ro KPUCTATIUUECKOTO TBEPAOTO BELIECTRA.
'H SIMP (aueton-ds) &: 8,20 (ddd, J =58, 2,4, 2,2 Ty, 1H), 8,12 (ddd, J=9,2, 6,5, 2,2 T'y, 1H).

Oran B: 5-bpowm-1,2-mudrop-3-autpo-6en3oa (15 r, 63 mmons), numernn manoHat (12,5 r, 95
mmonsb), Cs2CO; (41,1 1, 126 mmons) u JJM®A (63 M) mepeMeminBaid NPH KOMHATHOH
TEeMIepaType B TeueHne 6 4. PeakiimoOHHYI0 CMeCh pa3aensii Mexxay BoaasiM pactsopom | M HCI
u EtOAc. Opranwueckwii CIOW NPOMBIBAIM COJIEBBIM pacTBOpoM, cyrmmwmu Haj NaxSOs wu
xoHueHrpuposanu. Ocratok odvemunsu ¢ AcOH (30 mi) u xonn. HCI (30 mur) u Harpesanu npu
110 °C B Teuenue 16 4. Cmech pasbasmsiin H2O ¢ obpazoBanueM ocanka. TBepmoe BeIecTBO
cobupanu BakyyMHOU (uibTpaiueli, mpoMbiaiu ¢ momoinbio H>O, npomsiBamu ¢ momorisio 1:1
rekcan/aup u cymmwin ¢ noiyueHueMm 2-(4-6pom-2-pTop-6-HUTPO-PEeHnT)yKCYCHON KHCIOTHI
(14,5 r, 83%) B hopme OGeoro TBEPIOro BELLIECTBRA.

'H SIMP (aueton-ds) &: 11,28 (br s, 1H), 8,16 (t, J= 1,5 T'n, 1H), 7,92 (dd, J = 9,0, 1,5 T'u, 1H),
4,06 (s, 2H).

Oran  C: 2-(4-bpom-2-dprop-6-autpo-penun)ykcycuyro kucinory (14,5 r, 52 wmmorb)
cycnenauposanu B CHxCly (250 mun). K cmecu nobGaensiin okcanun xiopun (7 mi, 79 MMOJB),
nocie uvero pobaemsm JIM®A (0,1 mu, 1 mmoins). CMech mepeMelnBaid MPH KOMHATHOM
Temrepatype B Teuenue | 4, u 3atem no karwism godasisui Kk MeOH mipu O °C. Jleryune Berectsa
yAaJSUTA IO BAKYYMOM C TOJy4deHneM mMeTun 2-(4-0pom-2-prop-6-autpo-denmn)aunerarta (15 r,
98%) B hopme moutH OeIOro TBEPAOrO BELIECTBA.

'H SIMP (aneron-ds) &: 8,16 (t, J=1,5Tn, 1H), 7,93 (dd, J = 9,0, 1,5 'y, 1H), 4,05 (s, 2H), 3,71
(s, 3H).

Ortan D: Metun 2-(4-06pom-2-¢prop-6-autpo-penmn)amerar (15 r, 51 MMoJb) CycneHAnpPOBAIN B
cmecu MeOH (200 mur) u NH4Cl1 (55 1, 1,03 mounb) npu O °C. TToporuok muaka (16,8 v, 257 Mmmosib)

no6aBJisiyi OAHOHN YacThio. CMech mepeMerinBaii Npi KOMHATHOW TeMIIepaType B TeueHue 4 4, u
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3aTeM (QUIBTPOBAIN Yepes HeauT. GuibTpaT KOHLEHTPUPOBAIIH, U 3aTeM pazaessum Mexay EtOAc
u H>O. Opranuueckuii CJIOH MPOMBIBAJIH COJIEBBIM pacTBOPOM, cymuiii Haxx NasSQ4, hunmbTpoBanu
U KOHLIEHTPUPOBAIH C MOJydeHHeM MeTun 2-(2-amuuo-4-0pom-6-drop-denmn)auerata (12,6 r,

94%) B opme Oenoro TBepaoro Bewmectsa. MS m/z 262,0, 264,0 [M+H]™.

Oran E: Metun 2-(2-amuno0-4-6pom-6-prop-dpenun)auerat (12,6 r, 48 MMOJIb) CYyCIIEHAUPOBAJIH B
CH>Cl (150 min) mpu O °C. Terpadropbopat HuTpo3onus (8,4 r, 72 MMOJIb) OOABIISAIN B CMECH
omHori uacteio. Cmeck mnepememmBaiu npu O °C B Teuenne 1 u. Cmech mobaBisum
HEMOCPEACTBEHHO K MHTEHCHBHO epemernnBaeMoi cmecu auruapara SnCly (43,8 r, 194 mmonb)
B koHi., HCI (200 mn) mpu O °C. Cmecu mO3BONSAIM MENJIEHHO HArpeThCs 10 KOMHATHOM
TeMrepaTypsl npu nepemernnBanuu. Yepes 24 u cmech ¢unbrpoBasu. TBepmoe BerecTBoO
npombiBasi HO 1 a¢upom, 1 3aTeM CyLIWIU ¢ nojgydeHneM | -amuHo-6-0pomM-4-hTop-1HI0IUH-

2-oHa (9,0 T, 76%) B hopme Genoro TBepmoro Bemectsa. MS m/z 2449, 2469 [M+H]".

Ortan F: 1-AMuno0-6-6pom-4-¢prop-unnonud-2-ox (9,0 r, 37 mmons) cycnenauposamu B CH2Cl
(500 M) mpu 0 °C. Pb(OAc)s (22,8 T, 51,4 MMoub) mobaBisun K cMecH OfHOH 4dacTeio. Cmech
nepeMelInBaii NP KOMHATHOU TeMmeparype B TeueHue 16 u. K cmecu nobasmnsiun MeOH (50 mu),
U CMech OJIONpOBalM 4Yepe3 Ciod  cuiukarens. @OuibTpaT KOHIEHTPHPOBAIH H
xpomatorpadupoBaan Ha cuiukarene, smouposann nocpeactsoMm 0-100% EtOAc 8 CHoCl ¢
nojyuenuem 7-0pom-5-drop-unauonus-3-omna (3,5 r, 39%) B opme sxenroro nopouka. MS m/z

241,1,243,1 [M-HJ"

Oran G: 7-bpom-5-drop-umHaommuH-3-01 (3,5 r, 14 mmons) cycnenauposaiu B POCI3 (28 mut, 300
Mmonies). Cmeck nmepemertnBanu mpu 100 °C B TeueHue 4 4 B repMETHYHO 3aKPBITOI MPOOUPKE.
CMmech oOxJiakmanid [0 KOMHATHOH TemmepaTypbl M TacWid Ha Jbay. JleasHyio Boay
skcrparuposau CH>Cly (2 paza). Oprannyeckiii C10i NpOMBIBAIN COJIEBBIM PACTBOPOM, CYLIUJIH
Hag NaxSOs, ¢unbrpoBanmu u kKoHueHtpupoBaiu. OcraTok moasepraiu Xxpomartorpaduu Ha
cuukarene, smonposanu nocpeactsom 0-10% EtOAc B CH2Cls ¢ nonyuenunem 7-6pom-3-xs10p-5-
¢ropunaHONMHA (2,6 T, 69%) B Popme moutu Oenoro moporuka. MS m/z 261,1, 263,1, 265,1
[M+H]".

Oran_H: 7-Bpom-3-xmop-5-drop-unaHonua (785 wmr, 3,00 mmons) obvemumusuin ¢ (2,8-
muMetuuMuaasol 1,2-blnupuaasun-6-un)0bopuHoBoit  kucinoto (3,6 MMONb, MOJIY4EHHOM

coracHO Meroauke w3 mpumepa 11), xmop(2-muuukiorekcundocpuno-2',6'-mumerokcu-1,1'-
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oudennn)(2'-amuno-1,1'-6udennn-2-mn) nammaguem(Il) (108 mr, 0,15 mmons), 1,4-1uoKcaHOM H
BonHbIM pactBopoM 1 M KzCOs (10 mui, 10 mmons). Cmecs nepemertmpainu npu 50 °C B TeueHue
2 u. Cmech paznessmn Mexay EtOAc u HO, 3atem dustpoBanu uepes ueaut. OpraHuyeckuii
cioit koHUeHTpupoBamu. OcTaTok HoABepragM Xpomarorpadpuu Ha CHIIMKArelne, 3JIFOUPOBAJIH
nocpenctsom 40-100% EtOAc B rekcane, 3atem 5% MeOH B EtOAc, ¢ nonyuenuem 3-xmop-7-
(2,8-mumernmmu a3o| 1,2-b|mupunasun-6-ui)-S-prop-unanonmuua (605 wmr, 62%) B dopme

KOPUYHEBATOrO TBEPAOro BewmecTtsa. MS m/z 328,2, 330,2 [M+H]".

Oran I: 3-Xnop-7-(2,8-mumernnumunaso| 1,2-blnupunazun-6-ui)-S-prop-uuanoaus (400 mr, 1,2
MMOJIb) Oo0BeIMHSITN c KOMILIIEKCOM 1,1'-6uc(audpenundochuno)dpeppoueH-
nauaaui(Il) nuxnopuna auxnopmerana (50 mr, 0,06 MMOJIB), THHAKOJIOBBIM CJIOKHBIM 3(upom N-
Boc-1,2,5,6-TerparuaponupuanH-4-00puHOBOM KUCTOTHI (462 mr, 1,47 mmois), 1,4-muokcanom (6
wi1) 1 BoaHbiM pactBopoM 1 M K>COs (3 mi, 3,0 mmons). Cmeck nepemeruBanu npu 80 °C B
teuerne 1 4. Cmecop pasnmemsun mexxkny EtOAc m H,O. Opranmyeckuil ol KOHIEHTPHUPOBAJIH.
Ocratok moxBepraid Xpomartorpaduu Ha CHUIHKarese, daroupoBanu mocpenctsom 40-100%
EtOAc B rekcane, 3zatem 5% MeOH B EtOAc c¢ nonyuenuem mpem-0Oytun 4-[7-(2,8-
muMetuuMuaasol 1,2-blnupunasun-6-un)-S-grop-uuHHonuH-3-ui|-3,6-muruapo-2H-nupuauH-

1-xapbokcunata (430 mr, 74%) B dopme kopuuHeBaTOro TBepmoro BemectBa. MS m/z 475,5

[M+H]".

Oran J. mpem-bBytun 4-[7-(2,8-numernumunasol1,2-blnupunazun-6-mn)-5-prop-unHHOMMH-3-
wi|-3,6-quru apo-2 H-mupunus- 1-kapookcunar (430 mr, 0,91 mmons) obvemuusmu ¢ 10% Pd/C
(500 mr) B MeOH:EtOAc (1:1) (25 mun). Cmech nepemernsanu B atmochepe Hz (1 atv) B TeueHne
3 u mpu 40 °C. Cmech QuabTpOBaIU Yepe3 MIPHUIEBOH GUIILTP, U PUILTPAT KOHIIEHTPHPOBAJIH.
Ocrarok pactBopsuii B CH>Cly (2 mi). MnO; (20 skB.) mobasmsiin k pactBopy. Cmech
nepeMelnBaii Mpu KOMHATHOU Temrepatype B TedeHue 30 MUH, U 3aTeM (PUIbTPOBAIN Uepes
nemut. Ouietpat KOHUEeHTpupoBamn. OCTaToK mHoaBepranu xpomarorpaduu Ha CHIHMKAarene,
anronpoBasn nocpeactsom 40-100% EtOAc B rekcane ¢ mosyueHuem mpem-0Oytun 4-[7-(2,8-
muMetuuMuaaso| 1,2-blnupuaasun-6-un)-S-prop-uuHuonun-3-ui|nunepu aut- 1 -kapOokcunaTa

(200 mr, 46%) B opme moutu Genoro TBepaoro semectsa. MS m/z 477,5 [M+H]".

Oran K: mpem-bytun 4-[7-(2,8-mumernnumunaso[1,2-b]nupunazun-6-mi)-5-pTop-UHHHOINH-3-

wi|nunepuanH- 1 -kapookcunat (200 mr, 0,42 mmons) obvenuusimu ¢ 4 H. HC1 B 1,4-muokcane (1
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i1, 4 mmois). CMech mepeMelInBaiM Npu KOMHATHOH Temmnepatrype B TeueHue | 4. Jletyuue
BerectBa ymausiii  motokoM Nz, Ocratok cycnengupoanu B CH3CN, oGpabatbiBasiu
yIbTPa3ByKOM ©  (uIbTpOBaiM. TBepapie BelecTBa CylIMad C nojaydeHuem 7-(2,8-
maMerruMunasol 1,2-blnupunazus-6-ui)-5-GpTop-3-(4-Munepu ) IHHHOINHA — THAPOXJIOPHIA
(190 mr, xonu4.) B hopme mouTH OEI0ro TBEPAOro BEIIeCTRaA.

MS m/z 377,3 [M+H]"; 'H SIMP (IMCO-ds) : 9,13 (s, 1H), 8,84 (br, 1H), 8,58 (br, 1H), 8,32 -

8,41 (m, 3H), 8,20 (s, 1H), 3,55 - 3,62 (m, 1H), 3,47 - 3,53 (m, 2H), 3,11 - 3,20 (m, 2H), 2,71 (s,
3H), 2,52 (s, 3H), 2,16 - 2,30 (m, 4H).

Hcnonp3yst METOOMKY, ONMCAHHYIO BBILIE JJIs1 IpUMepa 7, AOMOJIHUTENbHbBIE COSIUHECHNUS,
OIMCAHHBIE B HACTOSIIEM JTOKYMEHTE, MOJTyYasIi 3aMeHOH MOAXOAsIell OOPUHOBON KUCIOTHI UITH
SKBHUBaJIEHTa OOPUHOBOW KUCJIOTHI Ha 3Tane H uin [, noaxomsimux peareHToB U YCJIOBUN peakiu,

C MOJIYYCHHUEM COCHHHCHHﬁ, TaKHUX KakK BI:I6paHHI:Ie u3:

Coen. Jlanubie

73 | MS m/z 376,4 [M+H]"; 'H SIMP (JIMCO-de) &: 9,02 - 9,10 (br, 1H), 8,75 - 8,84 (br,
1H), 8,64 (s, 1H), 8,48 (s, 1H), 8,34 (dd, J= 11,4, 1,4 I'y, 1H), 8,16 - 8,19 (m, 1H),
8,10 (s, 1H), 7,68 (s, 1H), 4,23 (s, 3H), 3,51 - 3,59 (m, 1H), 3,43 - 3,50 (m, 2H), 3,08 -
3,18 (m, 2H), 2,62 (s, 3H), 2,18 - 2,28 (m, 4H).

84 | MS m/z359,3 [M+H]"; 'H SAMP (metanon-ds) 8: 9,26 (s, 1H), 8,71 (dd, J=8,5, 1,5
I'u, 1H), 8,58 (s, 1H), 8,44 (s, 1H), 8,40 (s, 1H), 8,32 (d, /= 8,5 I'u, 1H), 3,61 - 3,69
(m, 3H), 2,45 - 2,55 (m, 2H — HaynoxeHue Ha MUK OCTATOYHOT'O pacTBOpUTeNs), 2,88
(s, 3H), 2,72 (s, 3H), 2,30 - 2,50 (m, 4H). IIpoToH, coorBercTBytomumii NH, He
HaOJIFOmascs.

87 | MS m/z 405,3 [M+H]"; 'H SIMP (metanon-ds) &: 9,13 (s, 1H), 8,59 (s, 1H), 8,40-8,45
(m, 2H), 8,32 (s, 1H), 4,04 (m, 1H), 3,91 (t,J=12,5Tu, 1H), 3,79 (brs, 1H), 2,87 (s,
3H), 2,70 (s, 3H), 2,38 - 2,50 (m, 2H), 2,24 (d, J = 14Ty, 1H), 2,06 (q, /= 14T,
1H), 1,65 (d, /=7 T'u, 3H), 1,45 (d, J= 6 I'u, 3H). IIporonsl, cooTBeTcTByOmre NH
u HCI, He mabmomamce.

90 | MS m/z 405,5 [M+H]"; 'H SIMP (metanon-ds) &: 8,88 (s, 1H), 8,28 (d, J= 10 I'u, 1H),
8,14 (s, 1H), 7,98 (s, 1H), 7,85 (s, 1H), 3,48 (tt, /=10, 3 ', 1H), 2,98 - 3,04 (m, 2H),
2,71 (s, 3H), 2,51 (s, 3H), 2,13 (d, J= 15T, 2H), 1,55 (q, /= 12T, 2H), 1,26 (d, J =
7 I'u, 6H). IIpoton, coorBercTByowImii NH, He Habmomacs.

129 | MS m/z 391,5 [M+H]*; 'H SIMP (metanon-ds) &: 8,96 (s, 1H), 8,36 (dd, J=11 T,
1H), 8,23 (s, 1H), 8,02 (s, 1H), 7,90 (s, 1H), 3,60 - 3,71 (m, 2H), 3,37 - 3,52 (m, 3H),
2,74 (s, 3H), 2,42 - 2,55 (m, 5H), 2,30 - 2,40 (m, 1H), 2,05 - 2,30 (m, 3H), IIporoH,
cootBercTByfoiuit NH, He HabOmronacs.
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130 | MS m/z 433,5 [M+H]"; 'H AMP (mertanon-ds) 6: 8,91 (s, 1H), 8,30 (dd, J=11, 1,5
I'u, 1H), 8,18 (s, 1H), 8,00 (s, 1H), 7,88 (s, 1H), 3,62 - 3,71 (m, 1H), 3,16 - 3,20 (m,
1H), 2,95 - 3,02 (m, 1H), 2,73 (s, 3H), 2,51 (s, 3H), 2,21 (d, J=12,5 Ty, 1H), 2,07 -
2,16 (m, 2H), 1,89 (menter, J = 7,5 I'y, 2H), 1,46 - 1,60 (m, 3H), 1,00 - 1,08 (m, 6H).
ITpotown, cootBercTBytomuii NH, He HaOmomancs.

143 | MS m/z 363,4 [M+H]"; 'H SIMP (metanon-ds) &: 9,00 (s, 1H), 8,39 (d, /=11 I'u, 1H),
8,34 (s, 1H), 8,03 (s, 1H), 7,92 (s, 1H), 4,24 (cenrer, J=7,5 'y, 1H), 3,91 (d,J=7,5
I'u, 2H), 3,68 - 3,75 (m, 1H), 3,54 - 3,61 (m, 1H), 2,70 - 2,78 (m, 4H), 2,53 (s, 3H),
2,45 - 2,52 (m, 1H), ITpotoH, coorBercTByromuiit NH, He Habmromancs.

169 | MS m/z 403,5 [M+H]"; 'H SIMP (metanon-ds) 8: 9,13 (s, 1H), 8,56 (s, 1H), 8,52 (s,
1H), 8,40 (m, 2H), 4,18 (br s, 2H), 3,87 (m, 1H), 3,12 (d, J = 15 T'y, 2H), 2,85 (s, 3H),
2,60 - 2,70 (m, SH), 1,96 (m, 2H), 1,80 - 1,84 (m, 2H).

210 | MS m/z 362,3 [M+H]*; 'H SIMP (meranon-ds) : 9,76 (s, 1H), 8,88 (s, 1H), 8,83 -
8,86 (m, 1H), 8,30 (s, 1H), 8,14 (s, 1H), 8,07 (d, J=9,5 'y, 1H), 7,72 (d, J= 9,5 'y,
1H), 3,61 - 3,64 (m, 2H), 3,23 - 3,31 (m, 3H), 2,63 (s, 3H), 2,28 - 2,35 (m, 2H), 2,07 -
2,18 (m, 2H), IIporounsl, coorBerctByromue NH u HCI, He Habmomamce.

216 | MS m/z 377,3 [M+H]*; 'H SIMP (metanon-d) § 9,15 (s, 1 H), 8,55 (s, 1 H), 8,44 (br d,
J=10,8Tw, 1 H), 8,41 (s, 1 H), 8,39 (s, 1 H), 3,83 - 3,45 (m, 5 H), 2,86 (5, 3 H) 2,69
(s,3H)2,33-2,42 (m, 1 H) 2,02 -2,19 (m, 3 H), [Iporonsl, coorBerctByrouue NH u
HCI, ne HaOmromamcs.

BopuHOBYIO KHCITOTY MJTH SKBHUBAJIEHTHI OOPUHOBOM KHCIIOTHI [Ij1s1 puMeHeHus Ha dtane H wu [
MOJTyYaIf COTJIACHO CJEAYIIUM METOAUKAM:
IIpumep 7-1 rac-(2R,6R)-1-bensun-2,6-qumerni-1,2,3,6-reTparu Aponu puanH-4- i

tpudTopmerancyabpoHat u rac-(2S,6R)-1-6en3ui-2,6-mumerin-1,2,3,6-reTparu AponupuanH-4-
W1 TpUPTOPMETAHCYIBPOHAT

Oran A: 3-okconeHtanmuoeBas kuciora (20,5 r, 140 mmons) u aueranbnerun (15,7 mm, 279
MMmonb) cycrnenaupoBasd B HoO (50 mu). Cmech mepeMelnBaiid MOIIHOW MEIIATKON MpH
KOMHATHO# Temmepatrype B TeueHue 10 mMuH. 3aTeM CMeCh OXJaXkaaiau Ha JensHou Oane. Ilo
kamwsiM  nobaemsm OensmimamuH (15,3 wmn, 140 mmonb). Cmech CTaHOBWIIACH T'YCTOM.
[MepemernBanre TPOAOJKAIM MPU KOMHATHOW TeMmmepatype B TeueHue S5 nHeit. JloGamisiiu
BoaHbIii pacteop 6 H. HCl. Cmeck mepemernnBaniu npu KOMHATHOW TeMmrepaType B TeueHue | u.
3atem cMmech moauienaynBaid BoAHbIM pacTBopoM KoCOs u TpHsKapl MTPOMBIBAH MOCPEICTBOM
CH,Cl,. Opranuueckuii cnoii cymman Haa MgSQOs, puapTpoBamm U KOHIEHTPUPOBAIU MOA
BakyymoM. [Tocpencteom ounctku xpomartorpadueii Ha cuukarene (10-20% EtOAc B rexcane)

nonyyanu 6,6 r (17% obumii Beixon) cmecu rac-(2R,6R)-1-0en3un-2,6-mumMeTninunepuana-4-ona
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u (2S,6R)-1-6en3mn-2,6- guMeTnanunepunH-4-oHa. JTH ABa KOMIIOHEHTA JIETKO MPEeBPAIAIOTCS

APyr B Apyra.

Oran B: CootHomenue npumepro 2:3 rac-(2R,6R)-1-6eH3un-2,6-mMeriinunepuna-4-oHa u
(2S,6R)-1-6ensmn-2,6-mumetunnunepuann-4-ona (4,45 r, 18,4 mmosp) pacteopsuia B TI'® (12,8
wit) mpu —78 °C. ITo kamsim nobasssiiu NaHMDS (2M B TT'®, 13,1 mu, 26,2 mmons). Cmech
nepemernBanu npu —78 °C B Teuenue 3 u. N,N-buc(rpudpropmeruncynsponun)anmwmms (9,25 r,
25,9 mMmonb) nobaBimsu K cMecH OfHOI 4acTeio. CMech MeIUIEHHO HarpeBasii 4O KOMHATHOW
temneparypsl B TeueHue 15 u. TI'® ymamsumm u3 cmecnm moa BakyymMmoM. CMech HpOIyKTa
pasbasssutn mocpeacreom CH>Cly u punbTpoBamu uepes ol JMOKCHIA KPEMHHUS [T yIAJEHHS
TBEPIBIX MpuMecei. PUIbTpaT KOHLEH TpupoBau mo BakyymoM. Ocratok pacteopsuia B EtOAc.
PactBop mpombiBaiu pa3zdaBiieHHbIM BOOHBIM pacTBopoM NaOH (mpubmusutensno 800 mu), u
3aTeM CoJieBbIM pactBopoM. Opranuueckuit cmoit cymman wax MgSQ4, GUIBTpOBAIH H
KOHIIEHTpHPOBaU Mo BakyymoM. Octatok ouniianu xpomarorpadueii Ha cunmnkarese (50-100%
CH»Cl, B rekcane) ¢ monyueHneM TpaHc-uzomepa rac-(2R,6R)-1-6en3mn-2,6-mametni-1,2,3,6-
TeTparuaponupuuH-4-un tpudropmerancynbdonarta (1,5 r, 23%) B kauecTBe KOMIOHEHTA C
6onee Boicokum Rf. 'H SIMP (aueton-ds) 6: 7,37 - 7,40 (m, 2H), 7,30 - 7,35 (m, 2H), 7,22 - 7,27
(m, 1H), 5,87 (s, 1H), 3,76 (d, J=14,5 T, 1H), 3,58 (d, /= 14,5 T'u, 1H), 3,30 - 3,42 (m, 2H), 2,41
- 2,50 (m, 1H), 2,24 - 2,30 (m, 1H), 1,20 - 1,25 (m, 6H). Lluc-uzomep rac-(2S,6R)-1-6en3un-2,6-
mamerui-1,2,3,6-rerparuaponupunun-4-un tpudropmerancyiabdonara (2,1 r, 33%) cobupanu B
Ka4ecTBe KOMIOHEHTa ¢ Oonee Hu3kuM Rf.

'H SIMP (aueton-ds) 8: 7,37 - 7,40 (m, 2H), 7,30 - 7,35 (m, 2H), 7,20 - 7,25 (m, 1H), 5,85 (s, 1H),

3,87 (d, J= 16 Ty, 1H), 3,82 (d, J = 16 T'y, 1H), 3,50 - 3,57 (m, 1H), 3,16 - 3,22 (m, 1H), 2,49 -
2,57 (m, 1H), 2,24 - 2,30 (m, 1H), 1,22 (d, J=7 'y, 3H), 1,17 (d, J = 6,5 T', 3H).

Hpumep 7-2 (2R,6R)-1-bensun-2,6-qumernn-4-(4,4,5,5-rerpamern-1,3,2-miokcaboponas-2-
un)-1,2,3,6-reTparu AponupUaANH

Anerar kayust (1,8 r, 18 mmons) cyumnu B atmocgepe Ar pu 180 °C B treuenue 30 MuH, U 3aTEM
OXJIJKAAM 10 KOMHATHOW Temmepatypel. K TBepmomy BemiectBy mobaeysuin rac-(2S,6R)-1-
Oen3un-2,6-qumetui-1,2,3,6-retparuaponupuaia-4-uia  Tpupropmerancynbdonar (1,5 r, 4,3
MMOJIb), TOTy4YeHHbIH coriacuo npumepy 36), Pd(dppf)Clz (146 wr, 0,175 mmoss), dppf (110 wmr,
0,19 mmons), 6uc(muuakonato)mubopon (1,2 r, 4,7 mmons) u 1,4-muokcan (14,5 mi). Cmechb
Harpeasi npu 80 °C B Teuenwe 15 u. 3areM peaknMOHHYIO cMmech pasdasiasuin B EtOAc u

¢unbTpoBaN Yepe3 uenut. GUIbTPaT KOHIEHTPUPOBAIH MO BaKyyMoM. OCTaTOK pacTBOPSUIH B
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EtOAc u mpombiBamu 800 mut pazdasienroro BogHoro pacrsopa NaHCOs3 u conieBbIM pacTBOPOM.
Oprannueckuii cimor cymmwm Hax MgSOy, GumbTpoBamM u KOHIEHTPUPOBATIH MO BAKYYMOM.
Ocratok pactBopsuii B 3¢upe H (UIBTPOBAIU Yepe3 LENUT IS YyHAJeHHS KOPUYHEBBIX
HEepacCTBOPUMBIX npuMecei. OuabTpaT KOHIEHTPUpOBaH ¢ nonyuenueM (2S,6R)-1-0ensuin-2,6-
mumetnin-4-(4,4,5,5-rerpamerun- 1,3, 2-muokcaboponan-2-uin)-1,2,3,6-rerparuaponupuaura (1,43
r, 80% umcTsiii, 81% BrIX0M) B POpPME HEOUHUILEHHOTO YEPHOTO MaCJIA.

'H SIMP (aueton-ds) 8: 7,40 - 7,45 (m, 2H), 7,25 - 7,32 (m, 2H), 7,16 - 7,21 (m, 1H), 6,31 (s, 1H),

3,80 (m, 2H), 3,20 - 3,28 (m, 1H), 2,73 - 2,79 (m, 1H), 2,12 - 2,19 (m, 1H), 1,90 - 1,98 (m, 1H),
1,35 (s, 12H), 1,22 (d, J = 5,5 'y, 3H), 1,00 (d, J = 6,5 T, 3H).

Hpumep 7-3 (2R,6R)-1-benzun-2,6-qumernn-4-(4,4,5,5-rerpameru-1,3,2-mnokcaboponas-2-
un)-1,2,3,6-retparuaponupuand  nonydanu w3 rac-(2R,6R)-1-6enszun-2,6-mumetni-1,2,3,6-
TETParuaApONHPUIHH-4-UT TPUPTOPMETAHCYIIB(OHATA COTJIACHO pUMepy 7-2.

'H SIMP (aueton-ds) &: 7,40 - 7,45 (m, 2H), 7,25 - 7,32 (m, 2H), 7,16 - 7,21 (m, 1H), 6,38 (s, 1H),

3,62 (m, 2H), 3,12 - 3,21 (br s, 1H), 3,00 - 3,08 (m, 1H), 2,12 - 2,21 (m, 1H), 1,90 - 1,98 (m, 1H),
1,27 (s, 12H), 1,22 (m, 6H).

Hpumep 7-4 (2R,6R)-1-benzun-2,6-qumernn-4-(4,4,5,5-rerpamerni-1,3,2-mnokcadboponas-2-
wi)-1,2,3,6-TeTparu ApONUPUANH MOTYYATH IYyTEM 3aMEHbI OIXOSIIEro alleTalbIeru/ia Ha dTare
A nmpumepa 7-1.

'H SIMP (aueton-ds) &: 7,40 - 7,45 (m, 2H), 7,25 - 7,32 (m, 2H), 7,16 - 7,21 (m, 1H), 6,38 (s, 1H),

3,62 (m, 2H), 3,12 - 3,21 (br s, 1H), 3,00 - 3,08 (m, 1H), 2,12 - 2,21 (m, 1H), 1,90 - 1,98 (m, 1H),
1,27 (s, 12H), 1,22 (m, 6H).

Ilpumep 8

Ilonyuenne coemunenus 34
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Oran A: 2-Amuno-5-0pom-3-¢prop-6enzoiinyio kucnorty (1,0 r, 4,27 mmons) pacteopsuia B TT'®
(20 mi). K pacrBopy moGasmsuin LAH (8,5 mi, 8,5 mmonb, 1,0 M B TT®) npu 0 °C. Cmech
HarpeBaJiu 10 KOMHATHOH Temmepatypbl. Uepe3 1 u cmeck racuiu BoaHbM pactBopom 2 H. NaOH
npu 0 °C. ITocine HHTEHCUBHOrO HepeMelnuBanust B Teuenre 30 MuH, cMech (DUIbTPOBAJIH YEPE3
nemuT. OcraTok Ha GubTpe npombiBaii ¢ momorieilo TI'® 1 MeOH. O0benuHenHbId GUIBTPAT
KOHIIEHTPHPOBAJIU C MOJTy4YeHueM (2-aMuHO-5-0pom-3-prop-penun)meranona (900 mr, 96%). MS

m/z 220,2, 2222 [M+H]".

Oran B: (2-Amuno-5-6pom-3-drop-pennmm)meranon (900 mr, 4,09 mmons) obvemuasi ¢ MnO»
(6,9 r, 79 mmons) B CH2Cly (20 mu). Cmech mepeMelnnBajid Ipu KOMHATHOW TeMIlepatype B
teuenue 1 u. Cmech puabTpoBau yepe3 HeauT. OUIBTPAT KOHLEHTPUPOBAU C MOJyUYEHHEM 2-

amMuHO-5-6poMm-3-rop-6ensansaeruna (650 mr, 73%). MS m/z 218,1, 220,1 [M+H]".
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Oran C: 2-AMuH0-5-0pom-3-prop-Oenzansaerun (650 mr, 3,0 MMOJIB) OOBEIUHSIIH C MOUYEBUHOM
(3,6 T, 60 mmone) u JIMCO (3 mi). Cmech nepemerusaiu npu 180 °C B teuenne 2 u. Cmech
OXJIAKIAJTH 1O KOMHATHOW TemnepaTypsl, mociie dero nodasisa H2O (10 mut). Ocanok cobupai,
npombiBasi ¢ nomorbio HoO u ey ¢ nonydyenunem 6-6pom-8-prop-xunazonun-2-oma (615 mr,

85%). MS m/z 243,1, 245,1 [M+H]".

Oran D: 6-bpom-8-drop-xunazomun-2-om1 (615 mr, 2,53 mmons) obvenunsu ¢ POCls (5 mi, 53
mmonie). Cmechk nepemermBaiu npu 110 °C B teuenne 2 u. CMech OXJIaKIaM 10 KOMHATHOM
TeMIIepaTypbl M BbIIMBaNM Ha Jjien. Ilocie MHTEHCHBHOTO NepeMellnBaHus B TedeHHe 15 MuH
cobupany TBepAble BelecTBA, CYLIMIA M XpoMatorpadupoBalii Ha CUJMKArele, 3JIIOHPOBAIIH
nocpeacteom 0-20% EtOAc B CH2Cl, ¢ monyuenuem 6-6pom-2-xyiop-8-propxunaszomnuna (345 mr,
52%). MS m/z 261,1, 263,1, 265,1 [M+H]".

Oranel E-G: Crieayromire METOAUKH SBJSIFOTCS aHAJIOTHYHBIME TPUBEICHHBIM B IpuUMepe S (3Tarmsl
A-C), 6-6pom-2-xyop-8-pTopxrHA30IMH TpeBpaain B 6-(2,7-mumeriui-2H-unaa305-5-m)-8-
b rop-2-(munepuarH-4-1i1)XHHA30JIUHA THAPOXIOPHI.

MS m/z 376,3 [M+H]"; 'H SIMP (JIMCO-ds) 6: 9,70 (s, 1H), 8,86 - 8,93 (br, 1H), 8,54 - 8,63 (br,
1H), 8,46 (s, 1H), 8,34 (d, /J=1,9Tn, 1H), 8,32 (dd, J= 12,10, 1,9 I'u, 1H), 8,07 (s, 1H), 7,57 (s,

1H), 4,22 (s, 3H), 3,36 - 3,44 (m, 3H), 3,08 - 3,16 (m, 2H), 2,61 (s, 3H), 2,22 - 2,28 (m, 2H), 2,08
-2,15 (m, 2H).

Hcnonp3yst METOMKY, ONMCAHHYIO BBILIE JJIs1 IpUMepa 8, AOTOJTHUTEbHBIE COSIUHEHNUS,
OIMCaHHbBIE B HACTOSAIIEM TOKYMEHTE, MOJyUa i 3aMEHON MOIXOsIIell OOPHHOBON KUCITIOTHI Ha
arane E, momxonsmux peareHToB W YCJIOBHHM PEAKUHH, C MOJYUYeHHEeM COCOUHEHUH, TAaKMX Kak

BbIOpPaHHBIE U3

Coen. Jlanubie

35 | MS m/z387,3 [M+H]"; 'H SIMP (JIMCO-ds) &: 9,69 (d, J=1,6 T, 1H), 8,79 - 8,85
(br, 1H), 8,78 (s, 1H), 8,67 (d, J= 1,9 I'y, 1H), 8,49 - 8,55 (br, 1H), 8,48 (d,J=1,7
Ty, 1H), 8,47 (d, J = 1,8 Ty, 1H), 8,43 (dd, J= 12,2, 1,8 T'y, 1H), 4,30 (s, 3H), 3,37 -
3,46 (m, 3H), 3,07 - 3,17 (m, 2H), 2,22 - 2,28 (m, 2H), 2,07 - 2,16 (m, 2H).

36 | MS m/z 380,3 [M+H]*; 'H SIMP (JIMCO-ds) &: 9,69 (s, 1H), 8,73 - 8,79 (br, 1H), 8,63
(d,J=1,9Tu, 1H), 8,43 - 8,52 (br, 1H), 8,40 (d, /= 1,8 T, 1H), 8,37 (dd, J = 12,3,
1,8 T, 1H), 8,13 (d, J= 1,8 'y, 1H), 7,65 (dd, J = 12,2, 1,9 ', 1H), 4,25 (s, 3H),
3,37 - 3,46 (m, 3H), 3,08 - 3,18 (m, 2H), 2,22 - 2,28 (m, 2H), 2,05 - 2,14 (m, 2H).

135



Coen. Jlanubie

37 | MS m/z 377,3 [M+H]*; 'H SIMP (IMCO-de) 5: 9,83 (s, 1H), 8,85 - 8,91 (br, 1H), 8,83
(d,J=1,9 T, 1H), 8,59 - 8,64 (br, 1H), 8,56 (dd, J = 12,3, 1,8 T'u, 1H), 8,42 (s, 1H),
8,31 (s, 1H), 3,58 (s, 3H), 3,39 - 3,47 (m, 3H), 3,08 - 3,18 (m, 2H), 2,74 (s, 3H), 2,23 -
2,30 (m, 2H), 2,07 - 2,15 (m, 2H).

HCHO.H]:Syﬂ METOOUKY, OMMCAHHYIO BBIIIC OJIA IIpUMEpa 8, JONOJITHUTECIIbHBIC COCOUHCHNS,
OINMUCAaHHBIC B HACTOALIEM OOKYMCHTE, ObLIH MMOJYYECHBI IYTEM 3aME€HBI YKa3aHHOI'0 UCXOOHOI'O

MaTepuana, MOJXONAININX PeareHTOB M YCIOBHH PEAKIMH, C MOJYyUEHHEM COEIUHEHNUH, TAaKUX KaK

BbIOpPAaHHBIE U3

Coen. Hcxoanbiii MaTepHuas 1 JaHHbIE

38 | UcxonHelit MaTepuas: 6-aMuHO-3-0poM-2-hTopOeH30iHas KUCIOTa

MS m/z 376,4 [M+H]"; 'H SIMP (metanon-ds) &: 8,70 (s, 1H), 7,94 (s, 1H), 7,81 -
7,86 (m, 1H), 7,58 - 7,61 (m, 1H), 7,47 (d, J = 8,5 'y, 1H), 6,37 (s, 1H), 4,40 (s, 3H),
3,63 - 3,70 (m, 3H), 3,21 - 3,29 (m, 2H), 2,69 (s, 3H), 2,29 - 2,40 (m, 4H) IIpoton,
cootBercTBytomiii NH, He HaOmonancs.

39 | UcxonHelit MaTepuat: 2-aMuHO-5-0poM-4-hTopOeH30iHHas KUCIOTa

MS m/z 376,3 [M+H]+; 'H AMP (IMCO-ds) 6: 8,77 (s, 1H), 7,98 (s, 1H), 7,81 (d, J
7,6 T'u, 1H), 7,63 - 7,68 (m, 1H), 7,43 (d, J = 10,4 I'u, 1H), 6,27 (s, 1H), 4,42 (s, 3H),
3,63 - 3,70 (m, 3H), 3,24 - 3,31 (m, 2H), 2,69 (s, 3H), 2,28 - 2,45 (m, 4H), IIpoToH,
cootBercTByromuii NH, He HaOmroqancs.
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Ilpumep 9

Ilonyuenue coenunenus 17
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Oran A: 4-Bpom-2-autpoanunuH (3,7 r, 17 mmons), nuanamun (5,72 r, 135 mmons) u Et20 (3 mn)
obvemuHs B 75 Mi npobupke. Cmeck nepemeruusanu npu 100 °C B teuenne 30 mun. Cmech
oxnaxkaam 10 50 °C. K cmecu MemieHHO 100aBIIsUTH KOHLIEH TPUPOBaHHbIH BOaHbIH pacTteop HCI
(7,2 mn). Ionyuennyro cmech nepemernnBaiu B Teuenue 1 4 mpu 110 °C. PeakimoHHyrO cMech
cHoBa oxnaxknamu 110 50 °C nepen nobasnennem BoxHoro pactsopa 7,5 M NaOH (16 mi). Cmecs
cHoBa HarpeBas 10 110 °C B Teuenne 1 u. [locne oxnakaeHus: 40 KOMHATHOW TEMITEPATYPHI K
cmecu nobasnsuin 20 min HoO. Teepaplit matepuan cobupasu, npoMbeiBasiu ¢ nomoueso HrO u
CYLIMJI C ToJiyueHneM 7-0pom-1-okcumo-1,2,4-6en3otpuasun-1-uym-3-amuna (3,2 r, 79%). MS
m/z 240,8, 242,8 [M+H]".
137



Otan B: K pacreopy 7-6pom-1-okcuno-1,2,4-6en3zorpuasun-1-uym-3-amuna (3,2 r, 13 MMons) u
TOY (25 mn) nobasmsau NaNO; (2,76 r, 40,0 MMONb) MajJeHbKMMH YacCTSIMH IPH KOMHATHOH
temnepatype. CMech nmepeMernnBamy Mpyu KOMHATHON Temmeparype B Tedenue 30 mun. K cmecn
nobasmsuta HoO (75 mut) ¢ nmonyuenuem Oenoro ocanka. Cobupainu TBepabie BeLecTsa, IPOMBIBAJIH
¢ nomotipo HO u cyumnn. Teepnsie BemectBa oobemuusim ¢ POCl3 (30 mut, 318,6 mmons).
Cwmecy nepemermmBamu npu 110 °C B Teuennme 2 u. Ilocnme oxmakmeHWss OO0 KOMHATHOMH
TEMIEpPaTypbl, CMeCh BBUIMBAJIM HAa Jied 0OpU HWHTEHCHBHOM mepeMmelnnBanuu. [locie
nepemernBanus B redenue 10 mun nodasmsimu CH>Cly (400 mut). Opranndeckyio dasy cobupau
u cymmn Hag NaxSQ4, punbTpoBasiu 1 KOHIEHTpHpoBaiu. OCTaTOK MOABEPraan XpoMarorpadpuu
Ha cuimkarene, smouposanu nocpeactsom 0-10% EtOAc 8 CH>Cly ¢ nonyuenunem 7-Opom-3-

xnop-1-okcumo-1,2,4-6enzorpuaszun-1-uyma (2,37 r, 54%). MS m/z 259,9, 261,9, 264,0 [M+H]".

Oran C: 7-bpom-3-xop-1-okcuno-1,2,4-6en3orpuazun-1-nym (520 mr, 2,0 MMOJIB) OOBEAUHSIH C
NUHAKOJIOBBIM CJIOKHBIM 3¢upom N-Boc-1,2,5,6-tetparuaponupuana-4-00puHOBONH KHCIOTHI
(773 MT, 2,45 MMOJIB), KOMITJIEKCOM 1,1'-6uc(mudenunndochuno)deppouen-
nauaaui(Il)nuxnopuna auxmopmerana (80 mr, 0,10 mmons), 1,4-auokcanom (10 mit), ¥ BOAHBIM
pacteopom 1 M K>COs (5 mi, 5,0 mmoss). Cmeck nepemernusanu npu 80 °C B reuenne 1 u. Cmech
paznensu Mmexay EtOAc u HoO. Opranuueckuii Cyioif mpoOMBIBaJId COJIEBBIM PACTBOPOM, CYIINJIN
Hag NaxSO4, dunbrpoBamu u koHuentpupoBau. OctraTox moxseprasu xpomartorpadpuum Ha
cunkarese, amouposanu nmocpenctsom 10-100% EtOAc B rekcane ¢ monaydeHuem mpem-0y T
4-(3-x70p-1-0kcuno-1,2,4-6enzorpuaszun- 1 -uym-7-mn)-3,6-quruapo-2H-nupuus- 1 -
kapbokcunara (540 mr, 75%). MS m/z 307,1, 309,1 [M+H-/Bu]" (Mosiexya HOHU3UPYETCSA KaK
M+H munyc /Bu).

Oran D: mpem-bytun 4-(3-xmop-1-okcuno-1,2,4-06enzotpuasut-1-uym-7-mn)-3,6-muruapo-2H-
nupuarH- 1 -kapbokcunar (72 mr, 0,20 MmmoJb) 00bemuHsLITH ¢ 2,7-auMeTiui-5-(4,4,5,5-tetpamerui-
1,3,2-muokcaboponan-2-wn)uagaszoasom (80 wmr, 0,30 wmmone), kommiekcom  1,1'-
ouc(mudenundochuno)deppouen-namnaauii(Il)muxnopuna nuxmopmerana (8 mr, 0,01 Mmob),
1,4-muokcanom (1 wmut), u BomubiM pactBopom 1 M KyCOs; (0,5 mm, 0,5 mmons). Cmech
nepemernmnsayn npu 80 °C B reuenue 1 u. Cmecs pasnemsum mexxay EtOAc u H,O. Oprannyeckuit
CJIOH MPOMBIBAJIUA COJIEBBIM PacCTBOPOM, Cyiumiid Haa NaxSO4, GuabTPOBaAIN U KOHLIEH TPUPOBAJIH.
OcraTtok nojaBepranmu xpomarorpaduu Ha CHIIMKAresne, 3ouposain nocpeacteom 5% MeOH B
EtOAc ¢ nmonyuenuem  mpem-Oytun  4-[3-(2,7-aumerununaa3on-S-mn)-1-okcuno-1,2,4-
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6enzorpuasuH- 1-uym-7-ui|-3,6-qurunpo-2 H-nmupuaun-1-kapbokcunara (72 mr, 77%). MS m/z
473,4 [M+H]".

Oran E: mpem-bytun 4-[3-(2,7-numernnunaaszon-5-mn)-1-oxcuno-1,2,4-6en3orpuasun- 1 -uym-7-
wi|-3,6-quru apo-2 H-mupunus- 1 -kapookcunar (60 mr, 0,13 mmons) o6seaunsiu ¢ 10% Pd/C (10
mr) 1 MeOH (3 mui). Cmech nepemernamu B armocdepe Hz (1 arm) B teuenune 2 u mpu 30 °C.
Cmech punbtpoBanu yepes 0,2 MKM LIMPUIIEBONH PUABTP C monyueHunem mpem-0ytun 4-[3-(2,7-
MM ETHIIHH 1a30J1-5-1)- 1,2, 4-0en3oTpuasut-7-uwi |nunepuau- 1 -kapookcuiara (58 mr, 99%). MS

m/z 459, 4 [M+H]".

Ortan F: mpem-bytun 4-[3-(2,7-numetununaa3on-5-un)-1,2,4-6en3orpuasin-7-uji|nunepuant- 1 -
kapbokcuiar (58 mr, 0,13 mmosb) pacteopsin TOV (1 mu). Uepes 20 MuH JieTyune BelecTBa
yraansann u3 cmecd. Ocrtarok pazpensiu mexay EtOAc u Bogueim pactBopom 1 M KoCOs.
OpraHuueckuil CJIOW MPOMBIBAJIU COJIEBBIM PacTBOpOM, cyiumin Hax NaxSQs4, ¢unbTpoBamu u
koHIeHTpupoBamn. OcTarok nomBepraau Xxpomarorpaduu Ha CHUJIHMKarene, SJIIOHPOBAIH
nocpeactsom 0-10% MeOH (2 u. NH3) 8 CH>Cl; ¢ nonyuyenunem 3-(2,7-aumerin-2H-uHaa3o0-5-
un)-7-(nunepunus-4-mn)oensole][1,2,4 | rpuasuna (20 mr, 44%).

MS m/z 359,3 [M+H]"; 'H SIMP (IMCO-ds) &: 9,01 (s, 1H), 8,59 (s, 1H), 8,31 (s, 1H), 8,26 (s,
1H), 8,06 - 8,12 (m, 2H), 4,24 (s, 3H), 3,11 - 3,19 (m, 2H), 2,94 - 3,01 (m, 1H), 2,68 - 2,76 (m, 2H),

2,64 (s, 3H), 1,88 - 1,94 (m, 2H), 1,66 - 1,76 (m, 2H), IIporon, coorBercrBytommii NH, He
HaOJFOasICs.

Hcnonp3yst MeTOMKY, ONMMCAHHYIO BBILIE JJIs1 TpUMepa 9, NOTIOTHUTEbHBIE COSIUHEHNSI,
OIMCAHHbBIE B HACTOSAIIEM TOKYMEHTE, MOJyYa i 3aMEHON MOIXOsIell OOPHHOBON KUCITIOTHI Ha
sramax B w/mmu C, mOOXOOAIINX PEAreHTOB M YCJIOBUH PEAKIHH, C MOJYYEHHEM COEIMHEHHIH,

TAaKHX KakK BLI6paHHbIe nu3:

Coen. Jlanubie

25 | MS m/z 3633 [M+H]"; 'H SIMP (IMCO-ds) &: 9,03 (s, 1H), 8,76 (d, J=2,7 I'n, 1H),
8,31 (s, 1H), 8,16 (dd, J = 13,0, 1,2 T'u, 1H), 8,10 - 8,14 (m, 2H), 4,24 (s, 3H), 3,14 -
3,20 (m, 2H), 2,97 - 3,05 (m, 1H), 2,71 - 2,79 (m, 2H), 1,90 - 1,97 (m, 2H), 1,69 -
1,79 (m, 2H), IIporon, cootBercTBytomii NH, He Habmomancs.

26 | MS m/z370,3 [M+H]*; 'H SIMP (metanon-ds) 8: 9,48 (d, J=1,6 Ty, 1H), 9,05 (d, J =
1,6 T'u, 1H), 8,68 (s, 1H), 8,36 (s, 1H), 8,09 - 8,17 (m, 2H), 4,36 (s, 3H), 3,35 -3,42
(m, 2H), 3,11 - 3,20 (m, 1H), 2,97 - 3,05 (m, 2H), 2,11 - 2,19 (m, 2H), 1,89 - 1,99 (m,
2H), I1potoHn, cootBercTBytomuii NH, He HaOmronancs.
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Coen.

JlanHble

27

MS m/z 359,3 [M+H]"; 'H AMP (mertanon-ds) 8: 9,52 (s, 1H), 8,29 (s, 1H), 8,18 (s,
1H), 8,01 - 8,07 (m, 2H), 7,73 (s, 1H), 3,27 - 3,32 (m, 2H), 3,03 - 3,10 (m, 1H), 2,88 -
2,94 (m, 2H), 2,63 (s, 3H), 2,45 (s, 3H), 2,04 - 2,09 (m, 2H), 1,81 - 1,91 (m, 2H),
IIporoH, cootBeTcTByfomit NH, He HaOroqaCs.

43

MS m/z 363,3 [M+H]"; 'H SIMP (JIMCO-ds) &: 9,78 (s, 1H), 8,36 (s, 1H), 8,10 - 8,17
(m, 3H), 8,04 (dd, J= 12,2, 1,3 Ty, 1H), 3,09 - 3,15 (m, 2H), 2,94 - 3,01 (m, 1H), 2,66
-2,72 (m, 2H), 2,42 (s, 3H), 1,87 - 1,93 (m, 2H), 1,64 - 1,74 (m, 2H), ITpoTos,
cootBercTByroiuii NH, He HaOmoqancs.

52

MS m/z 375,4 [M+H]"; '"H AMP (JIMCO-ds) &: 8,78 (s, 1H), 8,57 (s, 1H), 8,31 (s,
1H), 8,07 - 8,12 (m, 2H), 7,82 (s, 1H), 4,21 (s, 3H), 4,07 (s, 3H), 3,10 - 3,17 (m, 2H),
2,93 - 2,99 (m, 1H), 2,66 - 2,73 (m, 2H), 1,87 - 1,93 (m, 2H), 1,65 - 1,75 (m, 2H),
IIporoH, cootBeTcTBytOMi NH, He HabmroqaCs.

56

MS m/z 389,2 [M+H]"; '"H IMP (meranon-ds) §: 10,01 (s, 1H), 8,88 - 8,92 (m, 1H),
8,75 (s, 1H), 8,36 (dd, J=9,0, 2,2 I'u, 1H), 8,30 - 8,33 (m, 1H), 8,24 - 8,27 (m, 1H),
4,18 - 4,28 (m, 2H), 3,61 - 3,69 (m, 1H), 2,58 - 2,74 (m, SH), 2,20 - 2,33 (m, 4H),
2,08 - 2,13 (m, 2H), IIpotoH, coorBercTByromuii NH, He Habmromancs.
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Ilpumep 10

ITonyuenue coenunenus 28

81 E O
—» —
NH CH2CI2 DMF. 0 °C-rt N
78 °C x ‘>,

Br
o)
Bus;SnCl
NH,OAc —N Buli —N
—_—
AcOH, 120 °C = N_/)_ THF, -78 °C = N_/)_
NS
16 h Br = 3h BusSn
N
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| N
BocN ©0 J—
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K,COs | x H,, Pd/C
' ®/,N o
1,4-dioxane:H,0 | l}l MeOH:EtOAg, rt
80°C, 2 h BocN 0 2h
S)
—N

TFA N
B — S
=N -
o v
BocN HN |

Oran A: 1-(1H-ITuppon-2-un)atanon (1,09 r, 10,0 mmons) pactopsiu B 50 mau CHoCl u
oxnaxkaam 110 -78 °C. Pacteop Brz (620 mku, 12,1 mmos) B 12 mst CH>Cls mo kamisam gobasiism
K pacTtBOpy. PeakiMOHHYIO cMeCh BhLIUBAIU Ha Jjen. OpraHudvecKkwid CIIOH MPOMBIBAIHM BOIHBIM

pacreopom 1M NaOH, cymumu vag MgSQOs, punbTpoBaiu U KOHIIEH TPHPOBAJIH C MOJTYYEHHEM |-

(4-6pom- 1 H-tuppon-2-un)stanona (1,42 r, 76%).

IH SIMP (aueton-ds) &: 11,08 (br s, 1H), 7,19 (m, 1H), 7,02 (m, 1H), 2,34 (s, 3H).

Oran B: 1-(4-bpom-1H-nupposn-2-un)stanos (1,36 T, 7,2 mmouns) pactBopsiia B JIM®A (15 M) u

oxnaxkaam 110 0 °C. K pactBopy no6asyisimn NaH (60 macce.% B munepansHom macie) (316 mr, 7,9
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MMOJb). CMeck HarpeBaiu 10 KOMHATHOH TemmepaTypsl B TeueHne 30 muH. 1o kamism nobasisiim
xyopaueroH (0,6 miu, 7 Mmoub). CMech epeMelnBaiIy Npu KOMHATHON TeMIepaTtype B TeYeHUe
16 u. Cwmecp pazpensiin mexny HoO u EtOAc. Opranumueckmii crnoit cymummn Hag MgSOys,
bmwipTpoBamn M KOHUEHTpupoBagu. OCTATOK MNOABEPraji XpomMaTorpaguu Ha CHIIHKAarese,
snroupoBasu nmocpeactsom 30% EtOAc B rekcane ¢ monyueruem 1-(2-anertin-4-6poM-nuppoii-1-
wn)nponan-2-ona (1,2 r, 68%) B popme 6estoro TBEPAOro BELIECTBRA.

'H SIMP (aueron-ds) &: 7,13 (d, J =2 Tu, 1H), 7,10 (d, J = 2 'y, 1H), 5,17 (s, 2H), 2,36 (s, 3H),
2,18 (s, 3H).

Otan C: 1-(2-Auetun-4-6pom-niupposn-1-uia)nponan-2-o# (1,15 r, 4,7 MMOJIB), YKCYCHYIO KUCJIOTY
(40 mu) n anerat ammonus (7,2 r, 93 mmons) Harpesamu npu 120 °C B teuenne 16 u. Jleryune
BEIIECTBA yAAJSUINA IPH NMOHIDKEHHOM aaBjeHnd. OCTaToK pasfensiiyi MeXKAy BOAHBIM PaCTBOPOM
1 M NaOH wu FEtOAc. Opranuueckuii cmoii cyurmm Hax MgSQOs, duasTpoBain |
koHIeHTpupoBamn. OcrTaTok nomBepraau Xpomarorpaduu Ha CHUJIHMKarene, SJIIOHPOBAIH
nocpeactsom 10-50% EtOAc B CHCl; ¢ monyuenuem 7-6pom-1,3-mumernn-nuppono[l,2-
a]nupasuna (975 mr, 92%).

'H SIMP (aueron-ds) &: 7,86 (s, 1H), 7,63 (s, 1H), 6,84 (s, 1H), 2,56 (s, 3H), 2,31 (s, 3H).

Oran D: 7-bpom-1,3-mumermmuppoino| 1,2-a]nupaszus (2,0 r, 8,9 mmons) pacteopsuiu B TT'® (90
mut). PactBop oxnasknanu o -78 °C, mocine yero nodassiin #-Oytrutataii (6,7 mu, 13,3 MMous, 2
M pactBop B nukiorekcane). Cmece nepemermuBanu npu -78 °C B teuenune 30 muH. K cmecu
nobasisu TpubyTrixaopcranHaH. CMech ocTaByisuin MeuieHHO HarpeBathesi 10 0 °C. M30bIToK
peareHTa racuiu HaceleHHbIM BOIHBIM pacTBopoM NH4Cl. Cmech pasmensum mexny EtOAc u
H>0. Opranuyeckuii cioii cyummmm Han NaxSQ4, ¢uneTpoBaiu U KoHIEHTpupoBaid. OcTaTok
nojBepraiu xpoMmarorpaduu Ha cunukarene, dmouposanu mocpeactsom 0-100% EtOAc B rekcane
¢ monyuenuem TpudyTi-(1,3-mumerunnupposno| 1,2-aJnupasun-7-un)cransana (1,3 r, 30%).

H AMP (xnopodopm-d ) 8: 7,53 (s, 1H), 7,20 (s, 1H), 6,72 (s, 1H), 2,65 (s, 3H), 2,37 (s, 3H), 1,52
- 1,58 (m, 6H), 1,30 - 1,38 (m, 6H), 1,04 - 1,08 (m, 6H), 0,88 - 0,94 (m, 9H).

Oran E: mpem-Bytun 4-(3-xnop-1-okcuno-1,2,4-0en3otpuasud-4-uym-7-mn)-3,6-quruapo-2H-
nupuanH-1-kapookcunar (72 mr, 0,20 MMOJIb, MOJIYUEHHBIH COTJIACHO METOAMKE M3 mpumepa 9,
atan C) obbenunsiu ¢ Tpudytii-(1,3-gumerunnupposno[1,2-a]nupasun-7-wmwi)cranHanom (140 mr,
0,32 wmmonb), xkommiaekcom 1,1'-Ouc(mudenundochuno)dpepponen-namiamuii(1l)uxmopuna

muxyopmerana (12 mr, 0,015 mmons), 1,4-auokcanom (1,5 mi) u BomHsM pacteopoMm 1 M KzCOs
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(0,75 mu, 0,75 mmons). Cmeck nepemernusanu npu 80 °C B Teuenne 2 u. CMech pa3aessuii MEKIY
EtOAc u H»0. Opranudeckuil CIIOW MPOMBIBAIA COJIEBBIM pacTBOpoM, cymrmim Haj NaxSOs,
¢bmwieTpoBam M KOHUEHTpHpoBagu. OCTATOK MOABEprajl XpomMarorpaguu Ha CHIIMKAarese,
snrorpoBasu mocpeactsom S0-100% EtOAc 8 CH2Cly, 3atem EtOAc, conepxkamum 5% MeOH, ¢
nonyueHunem  tper-Oytun  4-[3-(1,3-mumerunnupposnol 1,2-a]nupasun-7-un)-1-oxkcuno-1,2,4-
Oenzorpuasus- 1-uym-7-ui|-3,6-aqurunpo-2 H-nupuaus- 1 -kapbokcuiara (50 mr, 53%). MS m/z
473,5 [M+H]".

Oran  F:  mpem-byrun  4-[3-(1,3-mumerunnupposno| 1,2-aJnupasun-7-un)-1-oxkcuno-1,2,4-
OenzorpuasuH- 1-uym-7-ui|-3,6-quruapo-2 H-nupuaun-1-kapbokcunar (30 mr, 0,06 mmosb)
oowemunsim ¢ 10% Pd/C (10 mr) B EtOAc:MeOH (1:1, 2 mu). Cmech nepemerinBaii B aTMochepe
H> (1 atm) B Teuenne 2 4 npu 40 °C. Cmeck QuUIbTpOBAIN Yepe3 2 MKM LIMPULIEBBIA (PUITBTP.
OunbTpaT KOHLEHTPUPOBAIM C mojydeHueM mpem-0ytun 4-(3-(1,3-mumernmmuppono[l,2-
a|nupasuH-7-un)oenso[e][ 1,2,4] rpuasun-7-un)-3,6-muruaponupunus- 1 (2H)-kapbokcunata (25
mr, 86%). MS m/z 457,5 [M+H]".

Oran G. mpem-bytun 4-[3-(1,3-mumerunnuppono[1,2-alnupasun-7-mn)-1,2,4-6eH30Tprasun-7-
wi|nunepunauH-1-kapookcunar (25 mr, 0,05 mmons) pacteopstiuia B TOVY (1 mur). Uepes 15 mun
neryune BemectBa ynamsum. Ocratok paspensuin mexxny CHoClo m BomueiM pactBopom 1 M
K>CO3. Oprannyeckuii cioi 3arpy’kajiy Ha CUIMKAreb, daouposanu nocpeactsom 0-10% MeOH
(2 1. NH3) B8 CH2Cl; ¢ nonyuenuem 3-(1,3-mamermnnuppono| 1,2-a]oupasun-7-mn)-7-(1,2,3,6-
teTparuaponupua-4-un)oensole][1,2,4] rpuazuna (8 mr, 43%).

'H AMP (IMCO-ds) &: 8,34 (s, 1H), 8,25 (s, 1H), 8,23 (dd, J = 9,0, 2,0 I'u, 1H), 7,90 (d, J = 8,8

I'u, 1H), 7,86 (s, 1H), 7,57 (s, 1H), 6,62 (s, 1H), 3,58 - 3,62 (m, 2H), 3,15 - 3,19 (m, 2H), 2,64 -
2,70 (m, SH), 2,35 (s, 3H), I[IporoHn, cootBercTBytouuit NH, He HaOmromacs.
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Ilpumep 11

ITonyuenue coenunenus 44
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Oran  A: 4-bpom-6-xmop-tupumasun-3-amud (5,2 1, 25 MMOib) OOBEOMHSIIH  C
terpakuc(tpudenundochun)namiaguem(0) (700 mr, 0,61 mmomns) u IM®PA (50 miu). K cmecu
nobGaeysiin quMeTunuHK B rentane (50 mu, S0 mmons, 1,0 M) npu KOMHATHO#H TemmepaType.
Cwmech nHarpesamu nipu 50 °C B Teuenue 2 4, 3atem 70 °C B Teuenue 1 u. Cmech oxnaxmam 10 O
°C u u3bbiTok pearenta racwim pobaenennem H>O. Cwmech (umbTpoBanmu dyepe3 LETUT U
KoHIeHTpupoBad. OcTaTok moaBeprajim xpomartorpaduu Ha CUJIMKArese, SJIOHPOBAJH

nocpencrsom 0-10% MeOH B CH2Clo. MS m/z 1442, 146,2 [M+H]".

Oran B: 6-Xinop-4-metun-nupuaasun-3-amut (3,5 r, 24 MMosis) oObeauHsH ¢ 3TanosioM (40 mi),
tpudTHIAaMUHOM (8,7 M1, 62 MMoJe) u xjopaueroHoM (4 mi, 49 mmone) B 100 M B konbe
BBICOKOTO faByieHusi. Konly repMeTHYHO 3aKphIBAJIM U HArPEBaJU 32 B3PHIBO3AIMTHEIM 3KPAaHOM

npu 150 °C B Teuenue 45 mun. CMeCh KOHIIEHTPHPOBAIA U XpOMAaTOrpadupoBai Ha CUITMKAree,
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smonpoBasin  mocpeacteom  30-80% EtOAc B CH2Cl, ¢ nomydenuem  6-xy0p-2,8-

mametmumunasolf 1,2-b]oupunasuna (2,2 r, 49%). MS m/z 182,3, 184,3 [M+H]".

Oran C: 6-Xuop-2,8-mumetin-umuaasof 1,2-bloupupasus (54 mr, 0,30 mMmonb) o0beAUHSUTH C
anerarom kamus (87 wmr, 0,89 mmonb), komruiekcom 1,1'-6uc(mudenundocduno)depporeH-
nayutagui (1) nuxnopuna muxnopmerana (12 mr, 0,015 mmons) u 6uc(muHakonaTo)audboporom (94
mr, 0,37 mmons) B 1,4-nuokcane (1 mi). Cmech nepemewuBanu B atmochepe No mpu 95 °C B
TedyeHue 2 4 ¢ noiaydenuem (2,8-mumermwanmunaso[l,2-b]nupunazus-6-mn)00puHOBONW KHCIOTHL
MS m/z 192,4 [M+H]". HeouunieHHYO CMeCh NMPUMEHSIM HEMOCPEICTBEHHO HA CIIEMYIOLIEM

JTare.

Oran D: K HeounmenHo# cmecu u3 3tana C pobasssutu Boaubeiil pacteop 1 M KoCOs (0,75 mu,
0,75 mmons), mpem-6ytun 4-(3-xnop-1-okcuno-1,2,4-6eH3otpuasus-1-uym-7-mi)-3,6-1uru apo-
2H-mupunus-1-kapookcunat (72 mr, 0,20 MMOJIb, OJTYYEHHBIH COrJIACHO METOIHMKE U3 MpHUMepa
9, sran C), u xommiekc 1,1'-Ouc(mudpenundochuno)dpeppouen-namamuii(ll)muxmopuna
muxnopmerana (8 mr, 0,01 mmons). Cmecy nepemermmBamu npu 80 °C B teuenne 1 u. Cmech
paznemnsn Mmexay EtOAc u HxO. Oprannueckuii Ciioif mpOMBIBaJIA COJIEBBIM PACTBOPOM, CYIIHJIN
Hag NaxSO4, ¢unbTpoBamu u koHueHtpupoBaiu. OctraTok moasepranu Xxpomartorpaduum Ha
cuukarene, amouposanu nocpeactsom 0-80% EtOAc B CH2Cl, ¢ nonmyuennem mpem-6ytun 4-[3-
(2,8-mumernmumunasol 1,2-bmupunasun-6-mn)-1-oxcuno-1,2,4-6enzotpuasun- 1 -uym-7-ui|-3,6-

muruapo-2H-nupu - 1 -kapookcunara (69 mr, 73%). MS m/z 474,4 [M+H]".

Oran E: mpem-bytun  4-[3-(2,8-qumernnumunasol 1,2-b|nupunasun-6-un)-1-okcuno-1,2,4-
Oenzorpuasus- 1-uym-7-ui|-3,6-qurunpo-2 H-nmupuaun- 1 -kapobokcunar (69 wmr, 0,15 wmmosb)
oowemunsm ¢ 10% Pd/C (20 mr) 8 MeOH (2 mut). Cmech nepemertnsanu B atmochepe Ha (1 atm)
B Teuenne 2 u mnpu 40 °C. Cwmecy ¢unabtpoBasu. OuibTpaT KOHIEHTPHPOBAIH U
xpomaTorpadupoBagd Ha CUIHKarene, smonposanu nocpeacrsom 20-100% EtOAc B rekcane ¢
nonyueHuem mpem-0ytun 4-[3-(2,8-mumernnumunasol 1,2-b]nupunazun-6-un)-1-okcuno-1,2,4-
OenzorpuasuH- 1-uym-7-ui|-3,6-quruapo-2 H-nupuaus- 1 -kapbokcunara (69 mr, 97%). MS m/z
460,4 [M+H]".

OQran  F: mpem-bytun  4-[3-(2,8-gumerunumunaszol 1,2-b]nupunasun-6-un)-1-okcuno-1,2,4-
OenzorpuasuH- 1-uym-7-ui|-3,6-quruapo-2 H-nupuaun- 1 -kapbokcunar (69 wmr, 0,15 wmmosb)

cycnenauposanu B 4 H. HCI B 1,4-miokcane (1 mi, 4 mmons). Jletyune BeriecTBa yaajsuid yepes
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30 mun. Octarok pasnemsum mexxny CH2Cl u Bogusim pactBopom 1 M K,COs. Oprannveckuii
ciolt koHneHTpuposamu. OcTaTok moaBepraiu XpomaTtorpaguu Ha CHIIHKAresie, SJIOWPOBAIH
nocpeacteom 0-10% MeOH (2 v. NH3) 8 CH2Cly ¢ monyuenuem 3-(2,8-mumernnumupasof1,2-

b]nupunasus-6-un)-7-(nunepuaus-4-un)oensole][1,2,4]rpuasuna.

MS m/z 360,4 [M+H]"; 'H SIMP (IMCO-ds) &: 8,47 (s, 1H), 8,32 (s, 1H), 8,18 - 8,25 (m, 2H), 8,10
(s, 1H), 3,35 - 3,40 (m, 2H), 3,15 - 3,22 (m, 1H), 2,96 - 3,04 (m, 2H), 2,78 (s, 3H), 2,56 (s, 3H),
2,12-2,18 (m, 2H), 1,89 - 1,99 (m, 2H), IIpotoHn, coorBercTBytouuii NH, He HaOmomacs.

Ilpumep 12

Tlonyuenne coemuuenus 16

O\'B
(,) O Pd(dppfCl,
NN K,CO4

1,4-dioxane:H,0
70°C,1h

Bpin
O ;
BocN N =~ Hp, Pd/C
Pde%%)C'Z N MeOH:EtOAC
2C03 . | N 40°C,2h
1,4-dioxane:H,0O BocN

80°C,2h
/N\ /N\
< N \ N
N* TFA 2

_N
\N O rt, 20 min \N O
BocN HN

Oran A: 7-bpom-3-xs0p-1-okcuno-1,2,4-6en3otpuasun-1-uym (260 mr, 1,0 MMOJIb, MONTYYEHHBIH

2 @‘\
Y

B npuMepe 9 stan B) oOvenunsiiu ¢ 2,7-aumetin-5-(4,4,5,5-terpametnn-1,3,2-qrokcaboposan-2-
un)-2H-unnazonom (360 mr, 1,06 mmons), kommiaekcom 1,1'-6uc(mudennndochuno)pepporeH-
nauaaui(Il)nuxnopuna nuxnopmerana (45 mr, 0,05 mmous,) 1,4-nuokcanom (5 MJI) U BOAHBIM

pacteopom 1 M KyCOs; (2,5 mu). Cmecy nepemenmBanu npu 70 °C B Teuenune 1 1. Cmechb
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paznensiu Mmexay EtOAc u H,O. Opranuueckuii ciioif mpoMBIBaJId COJIEBBIM PACTBOPOM, CYIINJIN
Hag NaxSO4, dunbrpoBamu u koHuentpupoBaid. OctraTox moxsepraiu xpomartorpaduu Ha
cuukarene, smouposanu nocpeactsoM 10-90% EtOAc B rekcane ¢ nonydyenuem 3-xmop-7-(2,7-
mameTui-2H-unnazon-5-mwn)oensole][1,2,4]rpuasun-1-oxkcuma (200 mr, 54%). MS m/z 326,0,
328,0 [M+H]".

Oran B: 3-Xnop-7-(2,7-numernn-2H-unnazom-5-un)oensole][1,2,4] rpuasun-1-okcun (200 wmr,
0,54 wmMmonb) OOBEOMHSIIH C  [HHAKOJNOBBIM  CJIOKHBIM  3dupom  N-Boc-1,2,5,6-
TeTparuaponupuauH-4-6opuHoBoii  kuciaotel (250 wmr, 0,80 wmmons), xommiekcom 1,1'-
ouc(mudenundochuno)deppouen-namnaauii(Il)muxnopuna nuxmopmerana (40 mr, 0,05 MmmoIb),
1,4-muoxcanom (3 mu) m BomHeM pactBopoM 1| M KoCOs (1,5 mu, 1,5 mmons). Cmecs
nepemernnsayn mpu 80 °C B reuenue 2 u. Cmecs pasnersum mexxay EtOAc u H,O. Oprannyeckuit
CJIOW TIPOMBIBAJIY COJIEBBIM PacTBOpOM, cyurri Hax NaxSOu, GHIbTpOBaIN 1 KOHIEH TPUPOBAIIHL.
Ocratok moaBeprajiu Xpomarorpadguu Ha CHUIHKaresne, dmoupoBanu mnocpenctsom 10-100%
EtOAc B rekcane ¢ nonyueHuem mpem-0ytun 4-[7-(2,7-aumerunnnaa3on-S-mn)-1-okcumno-1,2,4-
6enzorpuasuH- 1-uym-3-ui|-3,6-quruapo-2 H-nmupuaus- 1 -kapbokcunara (200 mr, 78%). MS m/z
473,1 [M+H]".

Oran C: mpem-bytun 4-[7-(2,7-pumetnnunnason-S-mn)-1-okcuno-1,2,4-6en3orpuazun- 1 -uym-3-
wi|-3,6-nuruapo-2 H-nupuaun- 1 -kapookcunar (200 mr, 0,085 mmoss) obvemuusin ¢ 10% Pd/C
(40 mr) B MeOH (5 mi1). Cmecs nepemerunBanu B atmochepe Hz (1 atm) B reyenue 2 4 npu 40 °C.
CMmech GunbTpoBamM uepe3 2 MKM LIpHIEBONH (GUabTp. DUIbTpaT KOHIEHTPUPOBAIM H
xpomaTorpadupoBaai Ha CUiHKarese, amouposain nocpeactsom 10-100% EtOAc 8 CH2Ch ¢
MOJIYYeHHEM mpem-0yTui 4-[7-(2,7-mumeTrnuHaa3on-S5-mi)- 1,2,4-6eH3otpuasuH-3-

v Jnunepunus-1 -kapboxcunata (100 mr, 50%). MS m/z 459,1 [M+H]".

Ortan D: mpem-bytun 4-[7-(2,7-numeriununaa3on-5-un)-1,2,4-6en3orpuasun-3-ui| nunepuua- 1 -
kapbokcuiat (50 mr, 0,11 mmons) pactBopsiin B TOY (1 mu). Uepes 20 MuH JieTyune BeLIECTBA
ynansiii u3 peakunoHHoi cmecu. Ocratok pasgensun mexay CHo>Cly u BogaeiM pacteopom 1 M
K>COs. Oprannueckuid CiaoW 3arpykajldi HEMOCPEICTBEHHO HA CHUJIMKAresb, JJIFOHPOBAIN
nocpeactsom 0-10% MeOH (2 u. NH3) 8 CH»Cl; ¢ nonyuenunem 7-(2,7-aumerinn-2H-uHaa3o0-5-
un)-3-(nunepunus-4-mn)oensole][1,2,4 rpuasuna (30 mr, 77%).
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MS m/z 359,1 [M+H]"; 'H SIMP (IMCO-ds) &: 8,77 (d, J=2,5T'u, 1H), 8,56 (dd, J=9,0, 1,9 I'ny,
1H), 8,47 (s, 1H), 8,12 - 8,18 (m, 2H), 7,66 (s, 1H), 4,23 (s, 3H), 3,40 - 3,47 (m, 1H), 3,08 - 3,15
(m, 2H), 2,69 - 2,76 (m, 2H), 2,63 (s, 3H), 2,00 - 2,07 (m, 2H), 1,83 - 1,92 (m, 2H), IIporoH,
cootBetcTByromuii NH, He HaOmroqancs.

Ilpumep 13

Ilonyuenne coemunenus 46
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Oran A: 5-bpom-1,3-audrop-2-auTtpo-6en3on (9,52 r, 40,0 mmons) pacreopsu B EtOH (50 m).

K pactBopy mobaeinsuin monoruapar ruapasuna (16,6 ma, 160 mmons). PactBop nepemeruusanu
npu KOMHATHOH Temmeparype B TeueHne 24 u. CMech KOHLEHTPUPOBAIH MPH MOHIKEHHOM
masieann. Ocrarok paznensun mexxny EtOAc nu HoO. Oprananuecknii Ciioit mpOMBIBaJIM COJIEBBIM
pactBopom, cymwiad Han NaxSQs, dunbtpoBamu u koHieHTpupoBanu. OCTaTOK MOaBEpraiu
xpomaTtorpadun Ha Ccriukarene, anmounpoBann nocpeactsom 0-30% EtOAc B rekcane c
nonyueHneM (5-Opom-3-prop-2-uutpodenmn)runpasuna (8,5 r, 85%). MS m/z 250,2, 2522
[M+H]".
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Oran B: (5-Bpom-3-drop-2-uutpodenun)ruapasun (1,25 r, 5,0 mmons) u mpem-Oytun 4-
bopmunmunepuu-1-kapookcunar (3,2 r, 15 mmons) obvenuusuin B EtOH (25 mut). Cwmecs
nepeMelnBad P KOMHATHOH Temmepatype B TeueHue 2 4. CMech KOHLIEHTPHPOBAIU MPH
HNOHIDKEHHOM naBiieHnd. OCTaTok mHoABepraiu XpoMatorpaguu Ha CHIIHKArese, SJIIOHPOBAIH
nocpeactsom 0-20% EtOAc B CH2Cly ¢ monyuenuem mpem-0ytun (£)-4-((2-(5-6pom-3-drop-2-
HUTPO( EHUIT)TU APa30HO )METHI )TuniepuanH- 1 -kapOokcunarta (2,2 v, 99%) MS m/z 443,1, 4454
[M-H]-.

Oran C: mpem-Bytun (E)-4-((2-(5-6pom-3-pTop-2-HUTpOoPEeHUT)rHAPA30OHO )METUI ) TUTIEPH TUH-
1-kapbokcunar (2,2 r, 4,9 mmons) cycnenmuposanu B EtOH (50 mu) ¢ PtO> (100 mr, 0,4402
Mmonie). Cmech nepemernuBanmu B arMmocdepe Ha (1 atv, 6anioH) npu KOMHATHO# TeMmepaType B
teueHne 3 4. PeaknnoHHyI0 cMech pribTpoBanu yepes nenut. @riibTpaT KOHIEHTPUPOBAIH MPH
NOHIDKEHHOM  JaBJeHWdu C  mnonydeHneM  mpem-Oytun  (E)-4-((2-(2-amuHO-5-6pom-3-
b ropdenns)ruapa3oHo )MeTHI) unepuanH- 1 -kapookcunarta (2,03 r, 98%). MS m/z 413,3, 4153
[M-H]-.

Jrtan D: mpem-bytun 4-(7-6pom-5-dprop-1,2,3,4-tetparunpo-1,2,4-0enzoTpuasus-3-
wn)nunepuanH- 1 -xkapookcmnar (2,03 r, 4,9 mmons) pactsopsin B CH3CN (40 mu, 765 mmous). K
cmecu pnoOaBysuk 2,3-muxiop-5,6-nunuano- 1,4-6enzoxunon (3,41 r, 15,0 mmoms). Cmechb
nepeMelnBaiyl NP KOMHATHON Temmepatype B TeueHHe 2 4. CMech KOHIEHTPHPOBAIH IPH
nonmxeHHoMm naienud. Ocrtatok cycnenmupoBann B CH2Cly u dunstpoBamu. ®@uibtpar
KOHLIEHTPUPOBAJIM U XpoMaTorpadgupoBaiu Ha CHIHKArenie, 3iarouposaiu mnocpencrsoMm 0-30%
EtOAc B rekcane ¢ mnonyuenuem mpem-0Oytun 4-(7-6pom-5S-propbenzole][1,2,4]rprazun-3-

wn)nunepunui- 1 -kapooxcunara (805 mr, 39%). MS m/z 411,2, 413,2 [M+H]".

Otan E: mpem-byTin 4-(7-6pom-5-propbensole][1,2,4]rpuazun-3-un)nunepuainH- 1 -kapOokcuiaT
(500 wmr, 1,22 mmomnb) obwvemuusiin ¢ KOAc (358 wmr, 3,65 mmonb), kommiekcom [1,1'-
ouc(mudenundochuno)deppouer|muxnopnamiaausa(ll) ¢ muxmopmeranom (100 mr, 0,12 MmMoJIB),
ouc(muuakonaro)quboponom (386 wmr, 1,52 mmomp) u 1,4-mmokcanom (3 wmur). Cwmechs
nepemernusayy npu 100 °C B Teuenne 2 u. [Tocne oxnakaeHns: cMecH 10 KOMHATHOW TeMITepaTyphbl
nobGaesii Boauenid pacteop 1 M KoCOs (1,5 M, 1,5 mmons), 6-x510p-2,8-numetnnumunasof 1,2-
b]mupunmasus (270 mr, 1,22 MMOIb, TOJMYUYEHHBIH COrJIACHO METOAMKeE B puMepe 11), 1 KoMIiekc

[1,1'-6uc(mudenundochuno)deppouen|muxnopnammamusi(Il) ¢ guxmnopmeranom (100 mr, 0,12
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mmone). Cmeck nepemeruBau npu 80 °C B Teuenue 2 u. Cmecs paznersm mexxay EtOAc u H,O.
OpraHnuueckuil CJIOW MPOMBIBAJINA COJIEBBIM PacTBOpoM, cymmin Hanx NaxSQs4, ¢unbrpoBamu u
KoHIeHTpupoBamu. OcTaTok mojaBeprand Xpomarorpaguum Ha CHIMKaresie, 3JIFOHPOBAIH
nocpencteom  20-80% FEtOAc B rekcane ¢ mosyueHueM —mpem-Oytun  4-(7-(2,8-
muMetuuMuaaso| 1,2-b|nupunasun-6-un)-S-propodensole][1,2,4] rpuazun-3-uin)nunepuauH- 1 -

kapbokcunara (550 mr, 94%). MS m/z 478,6 [M+H]".

Jrtan F: mpem-byTun 4-(7-(2,8-mumetnnumunazof 1,2-b]nupunazus-6-wmm)-5-
¢dropbenso[e][1,2,4] rpuasun-3-un)nunepuaus-1-kapobokcunar (67 wmr, 0,14  mmoJb)
cycnenguposanu B 4 H. HCI B 1,4-mnokcane (2 mu1, 8 Mmous). CMech HHTEHCHBHO ITepeMeLIHBaIIH
B TeueHne | u. Cobupanu TBepnsie BewiectBa, npombiBaiu ¢ nmomoubio CH3CN, u cyummm ¢
MOJIYYeHHEM 7-(2,8-mumeTunumuaasol 1,2-b]nupunazud-6-mn)-5-prop-3-(munepu auH-4-
un)6ensole][1,2,4]tpuasuna ruapoxnopuaa (46 mr, 73%).

MS m/z 378,3 [M+H]*; 'H SIMP (metanon-ds) 8: 9,24 (s, 1H), 8,68 (d, J = 10,6 I'u, 1H), 8,60 (s,

1H), 8,44 (s, 1H), 3,91 (m, 1H), 3,59 - 3,67 (m, 2H), 3,34 - 3,42 (m, 2H), 2,87 (s, 3H), 2,70 (s, 3H),
2,53 - 2,61 (m, 2H), 2,32 - 2,43 (m, 2H), IIpotoHn, coorBerctBytromuii NH, He HaOmomacs.

Hcnonb3yst METOAUKY, ONMCAHHYIO BBILLIE ISl IpuMepa 13, TOonoJIHUTENbHbBIE COSIMHEHUS],
OMNMCaHHBIE B HACTOSIIEM NOKYMEHTE, MOJIy4Yad MyTeM 3aMEHBl IMOAXOAIIEro apui rajuaa Ha
atane E, Noaxonsimux peareHToB M YCJIOBHM PEakLMH, C IMOJYyUYEeHUEM COCIUHEHUN, TaKUX Kak

BBIOpAHHbIE U3

Coen. Jlanubie

32 | MS m/z381,1 [M+H]"; 'H SIMP (metanon-ds) 6: 8,67 - 8,69 (m, 1H), 8,49 (d, J=2,8
I'u, 1H), 8,34 (dd, /=11,0,1,9Tu, 1H), 8,12 (d, J= 1,6 T'u, 1H), 7,63 (dd, /= 12,6,
1,6 T'u, 1H), 4,31 (s, 3H), 3,83 - 3,90 (m, 1H), 3,60 - 3,67 (m, 2H), 3,32 - 3,38 (m,
2H), 2,52 - 2,59 (m, 2H), 2,32 - 2,42 (m, 2H), IIpoToH, cootBeTcTBYfOMi NH, He
HaOmoHaCs.

33 | MS m/z377,3 [M+H]*; 'H SIMP (JIMCO-ds) &: 8,69 (d, J=1,9Tu, 1H), 8,47 - 8,52
(m, 2H), 8,20 - 8,23 (m, 1H), 7,69 - 7,71 (m, 1H), 4,23 (s, 3H), 3,44 - 3,51 (m, 1H),
3,10 - 3,15 (m, 2H), 2,69 - 2,77 (m, 2H), 2,62 (s, 3H), 2,03 - 2,08 (m, 2H), 1,83 - 1,92
(m, 2H), ITpoTtoH, cootBeTcTByIOLMI NH, He Habmoancs.

58 | MS m/z 381,3 [M+H]"; 'H SIMP (JIMCO-ds) &: 9,42 (s, 1H), 9,02 - 9,09 (br, 1H), 8,95
(s, 1H), 8,74 - 8,82 (br, 1H), 8,58 (dd, J = 13,0, 1,2 T'y, 1H), 8,30 - 8,37 (m, 1H), 8,07
(s, 1H), 3,77 - 3,84 (m, 1H), 3,43 - 3,49 (m, 2H), 3,14 - 3,24 (m, 2H), 2,51 (s, 3H),
2,33 - 2,39 (m, 2H), 2,17 - 2,27 (m, 2H).
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Coen.

JlanHble

59

MS m/z 408,2 [M+H]*; 'H SIMP (IMCO-ds) &: 9,35 (s, 1H), 8,94 - 9,01 (br, 1H), 8,65
- 8,75 (m, 2H), 8,26 (s, 1H), 7,82 (s, 1H), 4,64 (q, J = 7,3 'y, 2H), 3,78 - 3,86 (m,
1H), 3,43 - 3,50 (m, 2H), 3,15 - 3,25 (m, 2H), 2,46 (s, 3H), 2,34 - 2,41 (m, 2H), 2,18 -
2,27 (m, 2H), 1,54 (t, J = 6,9 T'y, 3H).

60

MS m/z 3774 [M+H]"; '"H IMP (mertanon-ds) 8: 9,23 (s, 1H), 8,86 (d, J=1,7Tu,
1H), 8,37 (dd, J=10,5, 1,5 Tu, 1H), 8,31 (s, 1H), 8,08 (s, 1H), 3,88 - 3,93 (m, 1H),
3,68 - 3,61 (m, 2H), 3,32 - 3,39 (m, 2H), 2,78 (s, 3H), 2,65 (s, 3H), 2,54 - 2,60 (m,
2H), 2,34 - 2,43 (m, 2H), IIporoH, cootBeTcTBytoUmit NH, He Habmomacs.

61

MS m/z 431,3 [M+H]*; 'H SIMP (JIMCO-de) &: 9,61 (s, 1H), 9,02 (br, 1H), 8,98 (s,
1H), 8,72 (br, 1H), 8,63 (dd, J= 11,8, 2,0 ', 1H), 8,40 (s, 1H), 8,00 (s, 1H), 3,77 -
3,83 (m, 1H), 3,42 - 3,49 (m, 2H), 3,15 - 3,24 (m, 2H), 2,47 (s, 3H), 2,33 - 2,39 (m,
2H), 2,16 - 2,27 (m, 2H).

62

MS m/z 378,4 [M+H]"; 'H SIMP (JIMCO-ds) &: 8,84 (s, 1H), 8,56 (dd, J=11,6, 1,9
I'u, 1H), 8,20 (s, 1H), 7,89 (s, 1H), 3,75 - 3,82 (m, 1H), 3,44 - 3,49 (m, 2H), 3,16 -
3,23 (m, 2H), 2,68 (s, 3H), 2,62 (s, 3H), 2,32 - 2,38 (m, 2H), 2,15 - 2,25 (m, 2H),
IIporoH, cootBeTcTBytOmM NH, He Habmroqancs.

63

MS m/z 377,4 [M+H]*; 'H SIMP (JIMCO-ds) &: 14,98 (br, 1H), 9,05 (br, 1H), 8,87 (s,
1H), 8,77 (br, 1H), 8,60 (dd, J=11,5, 1,9 ', 1H), 8,17 (s, 1H), 8,02 (s, 1H), 3,77 -
3,83 (m, 1H), 3,44 - 3,49 (m, 2H), 3,16 - 3,23 (m, 2H), 2,85 (s, 3H), 2,70 (s, 3H), 2,32
- 2,38 (m, 2H), 2,15 - 2,25 (m, 2H).

64

MS m/z 3774 [M+H]"; 'H IMP (mertanon-ds) &: 8,89 - 8,92 (m, 1H), 8,86 (d, /= 1,6
I'u, 1H), 8,46 (dd, J=10,7, 1,9 I'n, 1H), 8,37 - 8,42 (m, 2H), 3,85 - 3,91 (m, 1H), 3,61
- 3,67 (m, 2H), 3,35 - 3,39 (m, 2H), 3,05 (s, 3H), 2,53 - 2,60 (m, SH), 2,33 - 2,44 (m,
2H), IIpotown, cootBercTBytomuii NH, He HaOnromancs.

65

MS m/z 377,3 [M+H]"; 'H AAMP (IMCO-ds) &: 8,95 (br, 1H), 8,90 (s, 1H), 8,59 - 8,66
(m, 2H), 8,26 (s, 1H), 7,53 (s, 1H), 6,60 (s, 1H), 3,77 - 3,83 (m, 1H), 3,44 - 3,49 (m,
2H), 3,16 - 3,23 (m, 2H), 2,77 (s, 3H), 2,48 (s, 3H), 2,32 - 2,38 (m, 2H), 2,15 - 2,25
(m, 2H).

66

MS m/z 378,3 [M+H]"; 'H SIMP (JIMCO-ds) &: 9,17 (s, 1H), 9,08 (br, 1H), 8,82 (dd, J
=11,5, 1,9 Ty, 1H), 8,78 (s, 1H), 8,76 (br, 1H), 8,21 (s, 1H), 4,28 (s, 3H), 3,75 - 3,83
(m, 1H), 3,43 - 3,49 (m, 2H), 3,15 - 3,23 (m, 2H), 2,69 (s, 3H), 2,32 - 2,38 (m, 2H),
2,15 - 2,25 (m, 2H).

67

MS m/z 378,1 [M+H]"; 'H SIMP (JIMCO-ds) &: 9,17 (s, 1H), 8,79 - 8,86 (m, 2H), 8,64
(s, 1H), 8,58 (s, 1H), 8,52 (br, 1H), 4,31 (s, 3H), 3,77 - 3,83 (m, 1H), 3,44 - 3,51 (m,
2H), 3,15 - 3,23 (m, 2H), 2,89 (s, 3H), 2,32 - 2,38 (m, 2H), 2,15 - 2,25 (m, 2H).

68

MS m/z 382,0 [M+H]"; 'H SIMP (metanon-ds) &: 8,68 (s, 1H), 8,27 (d, J = 13,0, 1H),
8,01 (s, 1H), 7,72 (d, J = 13,0, 1H), 3,58 - 3,67 (m, 1H), 3,26 - 3,30 (m, 2H), 2,87 -
2,96 (m, 2H), 2,72 (s, 3H), 2,20 - 2,28 (m, 2H), 2,05 - 2,16 (m, 2H), IIpoTon,
cootBercTByfoiuit NH, He HaOmroacs.
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Ilpumep 14

Ilonyuenue coenunenus 57

NH,CI
F HN" “NH, F 1)NaNO,, TFA  ©
DMSO | @, N | @, N
Br NO, Br I\Ile Br I\IIe
0 0
Z =N
/N\/)_
_PoCl; Ny 2B~ N
Pd(dppf)Cl,
110°C 2h |@ K2CO;
N~
(')@ 1,4-dioxane:H,0
80°C,1h
Bpin
BOCI\O/
UG
Pd(dppf)Cl, Y
K,CO; | Ny \N,N H,, Pd/C .
®,
1,4-dioxane:H,0 N’N 4 MonH
° |e 0 C, 2h
80°C,2h  gooN. A
F F
HCI HCI
_—
1,4-dioxane, rt
1h
BocN HN

Oran A: 5-Bpowm-1,2-gudrop-3-autpo-6erszon (11,7 r, 49 MMONb, MONYyYEHHBIH COTJIACHO
METOIMKe 13 puMepa 7, 3tan A) 00beIMHSIIH C THAPOXJIOpUIOM ryanuauHa (23,5 r, 246 Mmous),
K2COs (34 1, 246 mmons) u JIMCO (75 mu). Cmech unTeHcHBHO nepemernnBaiu mpu 120 °C B
teuenue 30 muH. CMech OXJTaKAaau 10 KOMHATHOH Temnepatypsl. K cMecu moOaBiisiii BOAHBIM
pacteop 7,5 H. NaOH (100 mi). Cmeck nepemewmuasu npu 60 °C B teuenne 30 mun. K cmecu
nobasysin AcOH (75 mut) u H2O (400 mut). Cmech pusbtpoBanu. CoOpaHHBIE TBEPAbIE BELIECTBA
CYLIMJIU C mojy4eHuem 7-Opom-5-prop-1-okcunmo-1,2,4-6en3orpuasun-1-uym-3-amuna (9,6 r,

76%). MS m/z 259,1, 261,1 [M+H]".
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Oran B: 7-Bpowm-5-¢rop-1-okcuno-1,2,4-6en3orpuazun-1-nym-3-amun (9,6 r, 37 MMoIb)
pacteopstt B TOY (66 mi). K cmecun mobasmsuim NaNO; (13,1 r, 190 MMoib) MajneHbKHUMH
yactsmu npu 0 °C. Cmecpr nmepemernnBagy Ipu KOMHATHOH TemmepaTtype B TeueHue 20 MUH, U
satem oxnaxkaanu 10 0 °C. K cmecu memnenno nobasisuiu jensuyro soay (20 ). Ioxydennoe
TBEpAOE BelecTBO cobupany, npombiBaiu ¢ nomousio H)O u cymmnu. Teepnoe Bernectso
cycnenauposanu B CH3CN, cobupasu mocpenctBoM (QHIBTPALUNA U CYLIMIH C MOJyYeHHEM 7-
opom-5-prop-1-okcuno-1,2,4-6en3orpuasun-1-uym-3-oma (5,3 r, 55%). MS m/z 260,1, 262,1
[M+H]".

OQran C:. 7-Bpom-5-¢rop-1-okcuno-1,2,4-6ensorpuasun-1-uym-3-onm (2,9 r, 11 wmmorb)
obvemuusim ¢ POCI; (30 mut, 320 mmous). Cveck nepemertusaiu ipu 110 °C B Teuenne 2 u. Cmech
OXJIQKIAJTH 0 KOMHATHOH TeMIIepaTypbl, 1 3aTeM no0assun ko bay. Cmeck pasnemnsimu B CH2Cla
u H>O. Oprannueckuii ciioit codupay u 3arpy»Kajid Ha CUITHKAreib, SO POBAIH MOCpencTsom O-
10% EtOAc B CH2Cl; ¢ nmonyuenuem 7-(2,7-mumertun-2H-unnazon-5-ui)-5-prop-N-metun-N-
(munepunun-4-un)densole][1,2,4]rpuazun-3-amuna (490 mr, 16%). MS m/z 277,9, 279,9, 281,9
[M+H]".

Oran D: 7-Bpom-3-xsmop-5-prop-1-okcuno-1,2,4-6enzotpuasun-1-uym (78 wmr, 0,28 mmoib)
obvemuHsM ¢ (2,8-mumetnnnmunasol 1,2-blnupunazun-6-mn)dopunosoii kuciaoroi (53 mr, 0,28
MMOJIb, MOJIyYUeHHOW COIJIaCHO Meroauke U3 mnpumepa 11), xommiaekcom 1,1'-
ouc(mudenundocduno)deppouen-namamuii(Il)auxmopuma muxaopmerana (11 mr, 0,014 mmos),
1,4-muokcanom (1,5 mi) u BogabiM pactBopom 1 M K»2COs3 (0,75 mut). Cmech nepemernnBaiy mpu
80 °C B teuenune 1 u. Cmeck paznensmu mexay EtOAc u H,O. Opranudeckuii Ciod mpOMBIBaJIA
coneBbIM pactBopoM, cymmin Han NaxSOs, ¢uibtpoBamu u koHueHtpuposain. OctaTok
noaBepraiu Xpomatorpabuu Ha CHIIMKaree, saouposanu nocpeacteom 0-100% EtOAc e CH2Cly
c MOJTyYeHHEM 7-6pom-3-(2,8-mumernmumuaazof 1,2-bnupunazun-6-mn)-5-prop-1-(Al-

oxcunanmn)-124-6enso[e][1,2,4] tpuasuna (69 mr, 63%). MS m/z 389,0, 391,0 [M+H]".

Oran E: 7-bpom-3-(2,8-mumernmumunazof1,2-b]nupunazun-6-mn)-5-prop-1-(Al-okcumanumn)-
124-6en3o[e][1,2,4]tpuasun (20 mr, 0,051 Mmonb) OOBEOMHSIM C MHHAKOJOBBIM CJIOKHBIM
aupom N-Boc-1,2,5,6-terparunponupuann-4-6opunoBoit kucaotel (19 wmr, 0,062 mMmous),
komiuiekcoMm 1,1'-6uc(audennnpochuno)dpeppouen-namanuii(ll)muxnopuna muxmopmerana (4

mr, 0,005 mmons), 1,4-muokcanom (1 M) u BogueM pactBopoMm 1 M K2COs (0,5 mur). Cmecs
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Harpesayu ripu 80 °C B Teuenue 2 4. Cmeck paznensuin Mmexay EtOAc u H,O. Oprannueckuii ot
koHUeHTpupoBamu. OcrtaTok noaBepraad Xxpomarorpaduu Ha CUJIMKarene, SJIIOHPOBAIH
nocpencteom  10-100% EtOAc B CHxCla ¢ nomyuenuem mpem-Oytun  4-(3-(2,8-
maMernuMunasol 1,2-bluupunazun-6-mn)-5-prop-1-(Al-oxcunanmn)-114-
oenzole][1,2,4]rpuasun-7-un)-3,6-muruaponupunui- 1 (2H)-kapookcunarta (20 mr, 79%). MS m/z
4923 [M+H]".

OQran  F.  mpem-Byrun  4-(3-(2,8-mumerwinmunasol 1,2-b]nupunazus-6-mn)-5-prop-1-(Al-
okcunaumn)-1A4-6ensole][1,2,4] rpuasun-7-un)-3,6-nuru nponupumun- 1 (2H)-kapbokcunar (20
mr, 0,04 mmons) obwvemuasu ¢ 10% Pd/C (5 mr) B8 MeOH (2 mi1). Cmech mepemernuBany B
atmoctepe Hz (1 atm) B Teuenue 2 u mpu 40 °C. Cmechr punbtpoBanu dyepe3 menut. Ounabtpat
KOHIIEHTPHPOBAIU U xpomaTorpaduposaiu Ha koynonke C18 ¢ obparenHoit ¢a3oii, d0HpoBaIn
nocpeactesom  40-100% CH3CN B HO ¢ nonyuenuem  mpem-Oytun  4-(3-(2,8-
muMetuuMunasol 1,2-blnupunasun-6-un)-S-propodensofe][1,2,4] rpuazun-7-un)nunepuauH- 1 -

kapbokcunara (17 mr, 87%). MS m/z 478,5 [M+H]".

Jrtan G mpem-byTn 4-(3-(2,8-gumernnumunasof 1,2-b|nupunazus-6-mn)-5-
¢dropbenso[e][1,2,4]rpuazun-7-un)nunepuaus-1-kapbokcunar (17  wmr, 0,036  mmosb)
cycnenauposanu B 4 H. HC1 B 1,4-guokcane (1 ma, 4 mmoss HCI). Jleryune Bemectsa yaansui U3
cmecu uepe3 30 muH. Ocratok cycnengupoBasm B CH3CN. Teepmapie BelectBa cobupanu u
cymmu ¢ noixydeHneM 3-(2,8-mumernmumunasof 1,2-bloupunazun-6-mn)-S-prop-7-(nunepuanH-
4-un)oensole][1,2,4]rpuasuna rugpoxiopuna (8 mr, 54%).

'H SIMP (metanon-ds) 6: 8,89 (d, J=1,6T'n, 1H), 8,48 (d, J=1,9Tu, 1H), 8,51 (d,J=1,3 ', 1H),
8,08 (dd, /=10,6, 1,7 I'u, 1H), 3,61 - 3,67 (m, 2H), 3,35 - 3,43 (m, 1H), 3,25 - 3,33 (m, 2H), 2,92

(s, 3H), 2,73 (s, 3H), 2,32 - 2,38 (m, 2H), 2,09 - 2,19 (m, 2H), IIpoTonsi, cootBeTcTByIOIIE NH,
He HaOJIIOIaJIHNCh.

I/ICHOHLSyﬁ METOOUKY, OMUCAHHYIO BBILIE JIA IIpUMEPaA 14, JONMOJIHUTECJIbHBIC COCIHHCHU A,

OIMMUCAaHHBIC B HACTOAIIEM OOKYMCHTEC, IOJYYaJIn NMyTCM 3aMCHBI HOI[XOI[?IH_[eﬁ apHH60pHHOBOﬁ
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KHUCJIOTHI Ha 3Tale D, noAXOOsAIINX PEArcHTOB U yCJ'IOBI/Iﬁ peaknuuu, ¢ NOJYyUYCHUEM COGHHHGHHﬁ,

TAKHX KaK BI>I6paHHI>Ie H3:

Coen. Jlanubie

40 | MS m/z377,4 [M+H]"; 'H SIMP (metanon-ds) &: 8,84 - 8,86 (m, 1H), 8,64 - 8,67 (m,
1H), 8,25 (dd, J=11,0, 1,9 T'u, 1H), 7,71 (s, 1H), 7,64 (s, 1H), 3,63 - 3,70 (m, 1H),
3,32 - 3,38 (m, 2H), 2,94 - 3,02 (m, 2H), 2,66 (s, 3H), 2,48 (s, 3H), 2,25 - 2,32 (m,
2H), 2,10 - 2,19 (m, 2H), IIporoH, cootBeTcTBytoUmit NH, He Habmomacs.

41 | UcxonHelit MaTepuas: 2-aMuHO-5-0pom-4-hTopOeH30iHasT KUCIOTa

MS m/z 381,4 [M+H]"; '"H AMP (IMCO-ds) &: 8,89 (d, J= 1,6 I', 1H), 8,65 - 8,68
(m, 1H), 8,25 (dd, /=10,8, 1,9 T'u, 1H), 7,83 (dd, J=2,8, 0,6 'y, 1H), 7,70 (dd, J =
12,0, 1,6 T'y, 1H), 3,60 - 3,68 (m, 1H), 3,27 - 3,32 (m, 2H), 2,89 - 2,97 (m, 2H), 2,48
(s, 3H), 2,21 - 2,29 (m, 2H), 2,06 - 2,16 (m, 2H), I[IpotoH, cootBeTcTBYIOLIMIT NH, He

HaOJromancs.
IIpumep 15
Ilonyuenne coemuuenus 4
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Oran A: 7-Bpom-3-xmop-5-¢prop-1-okcuno-1,2,4-6en3orpuazun-1-uym (60 mr, 0,22 mMMmoOIb,

NOJIyueHHBbIH corjlacHO Meronuke u3 npumepa 14, Otan C) obvemuusiu ¢ Cs2COs (104 mr, 0,32
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mMmonb) U 1-Boc-4-mertmnamunonunepuauaoM (56 mr, 0,26 mmonb) B IM®A (2 mi). Cwmecs
nepemernusanu mpu 60 °C B reuenue 2 u. Cmecs pasaesim mexxay EtOAc u H,O. Oprannueckuit
CJION MPOMBIBAJIM COJIEBBIM PacTBOPOM, cyiumiu Haj NaxSOu, GUIbTPOBAIH U KOHIIEH TPHPOBAIIHL.
Ocratok moasepraiu XxpoMarorpadguu Ha CUITHKArese, dmonposanu mocpencteom 10-80% EtOAc
B CH»Cl» c NOJTyYeHH €M 7-6pom-3-((1-(mpem-6yTOKCUKaPOOHWIT) U TIEPH U H-4-
win)(metun)amMuno)-S-propdbensole][1,2,4]tpuasun 1-okcunpa (64 mr, 65%). MS m/z 356,2, 358,2
[M+H-Boc]".

Ortan B: 7-6pom-3-((1-(mpem-6yToKcukapOOHuI)TUN epr AUH-4-111)(METHIT)aMHHO) - 5-
¢ropbenso[e][1,2,4]rpuasun 1-okcun (64 mr, 0,14 mmossb) u 2,7-aumetiii-5-(4,4,5,5-terpameTu-
1,3,2-muokcaboponan-2-un)uaaason (46 mr, 0,17 mmonb) oOwvemuHsim ¢ komiuiekcom 1,1'-
ouc(mudenundochuno)deppouen-namnaauii(ll)muxnopuna nuxnopmerana (0,05 sks., 0,007
mmonb) 1 1,4-nuoxcanoM (1 mi). K emecu nobasnsiu Bogsenii pactsop 1 M KoCOs (0,5 mir). Cmech
nepemermsayn npu 80 °C B reuenue 2 u. Cmecs pasnpersum mexxay EtOAc u H,O. Oprannyeckuit
cioil xoHneHTpuposamn. OcTaTok moxBeprain Xxpomartorpaduu Ha CHIIMKArese, SJIFOHPOBAIH
OCPEACTBOM 10-90% EtOAc B CH:Clz c NOJIyuYeHHEeM 3-((1-(mpem-
OyTokcukapboHuIT) TunepuaAnH-4-11)(METUI1)aMuHO)-7-(2, 7-nume -2 H-uH na3om-5-mi)- 5-

dbropbenso[e][1,2,4]tpuasun 1-okcuna (74 mr, 100%). MS m/z 522.4 [M+H]".

Oran C: 3-((1-(mpem-0OyroxcuxapOoHu)munepuanH-4-mn)(Metmwn)amMuHo)-7-(2,7-mametin-2 H-
UHa30J1-5-1)-5-bropbenso[e][1,2,4]tpuazun 1-okcuz (74 mr, 0,14 mmons) obvenunsum ¢ 10%
Pd/C (20 mr) B MeOH (2 mu). Cmeck nepemernnBamu B atmochepe Ha (1 atm) mpu KOMHATHOI
temrepatype B tedenne 1 4. Cmech punmbTpoBanu yepes neaut. OuabTpaT KOHLEHTPUPOBAIH C
nonyueHueM mpem-0ytun 4-[[7-(2,7-mumetunnnnazon-S-un)-S-dprop-1,2,4-6eHzoTpraszuH-3-mi|-

MeTHJI-aMUHO [nunepuaus-1-kapookcumnara (70 mr, 97%). MS m/z 506,3 [M+H]".

Oran D: mpem-bytun 4-[[7-(2,7-mametnnnnnazon-5-un)-S-dprop-1,2,4-0enzotprasun-3-mi|-
METHJI-aMHHO |unepuanH- 1 -kapookcunar (70 mr, 0,14 mmone) cycnenauposanu B 4 H. HCl B 1,4-
mokcane (1 mi, 4 mmosie HCl). Cmech nepemernBaiiy npu KOMHATHOW TeMIiepaTtype B TeueHue |
y. Jleryune BelecTBa yaaJIsIi U3 peaKUnOHHON cMecH moTokoM Na. Octarok pasaensuin B CH2Cly
u BogaoM pactBope 1 M KyCOs. Oprannueckuii cioit koHIeHTpupoBam. OCTaTOK MOaBEprain

xpomaTorpaduu Ha curkarese, aronposanu nocpeactsom 0-10% MeOH (2 . NH3) 8 CH2Cl ¢
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MOJIyYeHHEM 7-(2,7-mameTnn-2H-unnazon-5-ui)-5-prop-N-metmn-N-(mune puaua-4-
wn)6enso[e][1,2,4]tpuazun-3-amuna (43 mr, 77%).

MS m/z 406,4 [M+H]"; 'H AMP (IMCO-ds) &: 8,42 (s, 1H), 8,37 (s, 1H), 8,15 - 8,19 (m, 1H), 8,04
- 8,07 (m, 1H), 7,60 (s, 1H), 4,24 - 4,30 (m, 1H), 4,21 (s, 3H), 3,22 (br s, 3H), 3,06 - 3,11 (m, 2H),

2,61 - 2,66 (m, 2H), 2,60 (s, 3H), 1,72 - 1,81 (m, 2H), 1,64 - 1,70 (m, 2H), Ilpoton,
cootBercTByroiuii NH, He HaOmonancs.

IIpumep 17

Tlonyuenne coemuuenus S0

Znl
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N 1,4-dioxane SN
70°C,1h
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F
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HCI /
NS Nf
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Ortan A: 6-bpom-2-xnop-8-prop-xunosuH (260 mr, 1,0 MMonb) oObeanHs M ¢ KOMIUTEKcoM 1,1'-
ouc(mudenundochuno)deppouen-namnaauii(Il)muxnopuna nuxnopmerana (80 mr, 0,10 MMoIB) 1
1,4-muokcanom (4 mu). K cmecu moGasssiin pactBop 1-mpem-0yTokCHKapOOHUIMHUITEPH ANH-4-
WILKHKA Honuaa B N,N-mumetunaueramuze (2 My, 2 MMOJIb, TIOJYYEHHBIH COTJIACHO METOIMKE U3
npuMepa 5, atan B) npu komHaTHO# TemnepaTtype. Cmech nepeMertnpanu npu 70 °C B teuenue 1
y. Jleryune BelecTBa ynaasuid u3 cMmecu motokoMm Nz, OcraTok moasepranu xpomarorpaduu Ha
cunukarene, smouposanu nmocpeacreom 0-30% EtOAc B rekcane ¢ mojaydeHHeM mpem-0yTtun 4-

(6-6pom-8-¢prop-2-xuHonun)nunepuuH- 1 -kapookcunara (235 mr, 58%).
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'H SIMP (JIMCO-ds) &: 8,36 (dd, J = 8,8, 1,6 T', 1H), 8,10 - 8,14 (m, 1H), 7,85 (dd, J=10,3, 2,2
Iy, 1H), 7,67 (d, J= 8,5 'y, 1H), 4,04 - 4,16 (m, 2H), 3,07 - 3,14 (m, 1H), 2,89 (br s, 2H), 1,88 -
1,96 (m, 2H), 1,64 - 1,74 (m, 2H), 1,44 (s, 9H).

Oran B: mpem-Bytun 4-(6-6pom-8-drop-2-xunomaun)nunepuant-1-kapdbokcunar (40 mr, 0,10
MMOJIb) 00BenuHsH ¢ (8-(pTop-2-MeTun-umunaasol 1,2-a]mupuainH-6-11)00puHOBOM Kuca0TOM (40
mr, 0,21 mmons), komiuiekcom 1,1'-Ouc(audpenundocuno)deppouen-namraauii(Il)mmxmopuna
muxjopmerana (4 mr, 0,005 mmoss), 1,4-muokcanom (1,5 mut) u BogasiM pacteopom 1 M K>COs
(0,75 mu). Cmech nepemernmsany npu 80 °C B teuenne 1 u. Cmech pasgemsuin mexnay EtOAc u
H>0. Opranuueckuii Cjioif MPOMBIBAIM COJIEBBIM pacTBOpoM, cywmnian Hag NaxSQ4, dunbrpoBau
u koHHeHTpupoBamu. OctaTok monBepramu xpomarorpaduu Ha CHIIMKAresne, SJIIOHPOBAIH
nocpeacteom 0-80% EtOAc 8 CH2Cl, ¢ nonyuenunem mpem-6ytun 4-[8-prop-6-(8-dprop-2-meTun-
umuaaso[ 1,2-a|nupuaun-6-ui)-2-xuHonu Jnunepunut- 1 -kapookcunara (45 mr, 96%). MS m/z

479,4 [M+H]".

OQran  C:  mpem-Bytun  4-[8-drop-6-(8-dprop-2-metun-umuaaso| 1,2-a|nupuaun-6-m)-2-
XUHOJIJI [nunepuaus- 1 -kapookcunar (45 mr, 0,09 mmoins) cycnenmuposanu B 4 H. HCI B 1,4-
mokcane (1 v, 4 mmone HCI). Jleryuune BelnecTBa ymansiid U3 peakUHOHHOW cMmecH uepe3 30
muH. Ocratok pazgensau mexay CH>Cly u BomabsiM pactBopom 1 M KoCOs. Opranuyeckuit cioi
KOHIIEHTPHPOBAJIM U XpoMarorpadupoBain Ha cCuimkarene, smouposain nocpeactsom 0-10%
MeOH (2 1. NH3) B CH,Cl,. Cobpannsrit matepuain pactBopsi B 1,25 M HC1 8 MeOH. Jleryuue
BELIeCTBA yAaJsiiu ¢ mnosydeHueM 8-¢prop-6-(8-prop-2-mermmumunasol1,2-a|nupuaun-6-mn)-2-
(munepunuH-4-wn)xuHosuHa rugpoxiopua (35 mr, 90%).

MS m/z 379,3 [M+H]"; '"H SIMP (IMCO-ds) &: 9,36 - 9,39 (m, 1H), 9,16 (br, 1H), 8,88 (br, 1H),
8,46 - 8,50 (m, 1H), 8,41 (d,/J=11,8Ty, 1H), 8,34 (d, /= 2,2 T, 1H), 8,17 (s, 1H), 8,13 (dd, J =

12,1, 1,9 T, 1H), 7,69 (d, J = 8,5 ', 1H), 3,39 - 3,46 (m, 2H), 3,27 - 3,35 (m, 1H), 3,03 - 3,12 (m,
2H), 2,54 (s, 3H), 2,04 - 2,18 (m, 4H).

Hcnons3ys MeTOMKY, OMMMCAHHYIO BEIIIE I IpuMepa 17, JOTOIHU TeNIbHBIE COeIMHEHHS,
OMKCAHHBIE B HACTOSIIEM IOKYMEHTE, ObUIM IMOJIYYEHBI IMyTEM 3aMEHBbI YKA3aHHOI'O HCXOIHOTO
Marepuaa Ha dTtane A, MOaXoAsiineid OOPUHOBOM KUCIOTHI Ha dTane B, moaxoaaimx peareHToB u

YCJIOBHI pEaKIiu, C MOJyYSeHHEM COeTUHEHHH, TAKIX KaK BEIOpaHHbBIE U3
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Coen.

Hcxoanbid MaTepuas U JaHHbIE

29 | Ucxopubiii Matepuait: 7-OpoM-3-XJI0pXHHOINH
MS m/z 357,4 [M+H]"; ' H IMP (IMCO-d6) 6: 9,26 (d,J =2,5 T, 1H), 8,59 (d, J =
2,5Tu, 1H), 8,43 (s, 1H), 8,01 - 8,03 (m, 1H), 7,98 (d, J = 8,5 I'y, 1H), 7,81 - 7,83 (m,
1H), 7,53 - 7,58 (m, 2H), 4,22 (s, 3H), 3,06 - 3,11 (m, 2H), 2,79 - 2,86 (m, 1H), 2,63 -
2,69 (m, 2H), 2,61 (s, 3H), 1,80 - 1,86 (m, 2H), 1,59 - 1,69 (m, 2H), ITpoToH,
cootBercTByroiuii NH, He HaOmonacs.

45 | UcxonHelit Matepua: 6-6poM-2-xy1op-8-GhTop-XuHOIHH
MS m/z 376,1 [M+H]"; 'H SAIMP (metanon-ds) 8: 8,63 - 8,68 (m, 2H), 8,48 (s, 1H),
8,38 (s, 1H), 8,35 (d, /J=11,5Tu, 1H), 7,80 (d, /= 8,0 I'u, 1H), 3,60 - 3,65 (m, 2H),
3,46 - 3,50 (m, 1H), 3,25 - 3,33 (m, 2H), 2,86 (s, 3H), 2,70 (s, 3H), 2,27 - 2,33 (m,
4H), IIpotoHn, cootBercTBytouii NH, He HaOnromacs.

49 | UcxonHelit Matepuai: 6-6poM-2-xyiop-8-hTop-XUHOIHH

MS m/z 391,4 [M+H]*; 'H SIMP (JIMCO-de) &: 9,11 (br, 1H), 8,77 (br, 1H), 8,46 (d, J
=8,5 Ty, 1H), 8,41 (s, 1H), 8,17 - 8,20 (m, 1H), 8,05 (dd, J=12,7, 2,1, 1H), 7,73 (d, J
=13 Iy, 1H), 7,61 (d, J = 8,5 T'y, 1H), 7,06 - 7,08 (m, 1H), 4,18 (s, 3H), 4,05 (s, 3H),
3,39 - 3,45 (m, 2H), 3,24 - 3,31 (m, 1H), 3,02 - 3,12 (m, 2H), 2,04 - 2,18 (m, 4H).
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Ilpumep 18

ITonyuenne coenunenus 51
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Oran A: 8-bpom-6-x510p-2-Metun-umua3o| 1,2-bluupuaaszus (250 mr, 1,01 MMoss) 00beuHsIIH C
Cs2CO;3 (700 wmr, 2,15 mmons B CH3CN (5 mi). K cmecun nobasmsimm MeOH (0,2 mut). Cmech
nepeMelInBaid MPH KOMHATHOW TemmepaTtype B TeueHue 4 u. JleTyuue BelnecTsa yoasuid U3
peaxiponnon cmecu. OcraTok pasgensu Mexxay EtOAc u HoO. Oprannyeckuii ciioii codupau,
KOHI[EHTPUPOBAJIH U XpoMaTorpaupoBaan HA CHIIMKArese, darouposand mocpeacteom 20-100%
EtOAc B rekcane ¢ monyueHnem 6-Xyop-8-meTokcu-2-metui-umuaasol 1,2-b]nupunasuna (180 mr,

90%). MS m/z 1982, 202,2 [M+H]".

Otan B: 6-Xiop-8-metokcu-2-metmn-umuaaso[ 1,2-bnupunazus (39 mr, 0,20 MMOIIb) 00 bEaUHSLITH
¢ KOAc (59 wmr, 0,60 wmmomb), xommiekcom 1,1'-6uc(mudenundpocduno)depporeH-
namtagui(Il) mnxnopuna muxnopmerana (8 mr, 0,01 mmons) u Ouc(muHakonaro)audbopoHom (63
mr, 0,25 mmons) B 1,4-muokcane (1 mi). Cmech nepemewmnBanu B atmochepe No mpu 95 °C B
teuenue 1 u. K cmecu nobasmsuiu Boausiit pacteop 1 M K2COs (0,75 mn), mpem-6ytun 4-(6-6pom-

8-¢prop-2-xunommn)nunepuanH- 1 -kapdokcunar (40 mr, 0,10 MmO, OMyUeHHBIH B pumepe 17,

160



Oran A) wu xommiekc 1,1'-6uc(mudpenundochuno)dpeppouen-namianuii(Il)auxnopuna
muxiopmerana (4 mr, 0,005 mmone). Cmeck nepemernnBanu npu 80 °C B teuenne 1 u. Cmech
paznemsu mexxny EtOAc u H,O. Oprannueckuii €10l MpOMBIBAJIN COJIEBBIM PACTBOPOM, CYLIHIIH
Han NaSO4, pumbTpoBamu u koHueHTpupoBanu. OCTaTOK moaBepraiu xpomarorpaduu Ha
cutukaree, smouposaiu nocpenctsom 0-80% EtOAc 8 CH»Cly ¢ nonyuenuem mpem-6y i 4-[ 8-
b rop-6-(8-merokcu-2-meTun-umuaaszo| 1,2-bnupu nasun-6-n)-2-XHHOJHI |TUepuanH- 1 -

kapbokcunara (38 mr, 79%). MS m/z 492,4 [M+H]".

Oran  C. mpem-Byrtun 4-[8-¢prop-6-(8-merokcu-2-metun-umuaaso| 1,2-b|nupugazus-6-m)-2-
XUHOJII [munepuaus- 1 -kapookcunar (38 mr, 0,08 mmoins) cycnenmuposanu B 4 . HCl B 1,4-
mokcare (1 mi, 4 mmons HCI). Jleryune BelecTsa yaajisuid U3 peakKIIMOHHONW CMeCH MTOTOKOM N
yepe3 30 muH. Octarok cycnenmupoBanin B CH3;CN, cobupanu mocpenctBoM (UIBTPALHU H
Cymmsiu ¢ nojydeHueMm  8-pTop-6-(8-merokcu-2-mMerunumunasol 1,2-blnupuaazun-6-m)-2-
(munepuauH-4-11)XUHOMUHA ruapoxiopuna (26 mr, 79%).

MS m/z 392,4 [M+H]*; 'H SIMP (IMCO-ds) &: 9,22 (br, 1H), 8,95 (br, 1H), 8,77 - 8,80 (m, 1H),
8,60 (d, /J=38,6T'n, 1H), 8,47 (s, 1H), 8,37 (dd, J=12,0, 2,0 I'u, 1H), 7,99 (s, 1H), 7,73 (d, J=8,5

I, 1H), 4,35 (s, 3H), 3,39 - 3,45 (m, 2H), 3,29 - 3,37 (m, 1H), 3,02 - 3,12 (m, 2H), 2,53 (s, 3H),
2,06 - 2,20 (m, 4H).

Hcnons3yst MeToauKy, OMMCAHHYIO BbILIE I TpuMepa 18, nonoHuTenpHbIe COeTMHEHNUS,
OINKCaHHBIE B HACTOSIIEM JOKYMEHTE, ITOJyUYaId IIyTeM 3aMeHbl MOAXOASINEr0 peareHTa Ha dTane
A, TOIXOOSIIUNX PEAreHTOB M YCJIOBUH pEAKIUH, C IMOJIyYeHHEeM COEAWHEHHH, TaKhX Kak

BBIOpaHHbIE U3

Coen. Jlanubie

53 | MS m/z 436,3 [M+H]*; 'H SIMP (JIMCO-ds) &: 8,97 (br, 1H), 8,71 (br, 1H), 8,68 (s,
1H), 8,57 (d, J = 8,6 'y, 1H), 8,28 - 8,35 (m, 2H), 7,76 (br s, 1H), 7,71 (d, J=8,5 I',
1H), 4,70 - 4,74 (m, 2H), 3,84 - 3,88 (m, 2H), 3,42 - 3,47 (m, 2H), 3,39 (s, 3H), 3,29 -
3,37 (m, 1H), 3,05 - 3,14 (m, 2H), 2,48 (s, 3H), 2,06 - 2,20 (m, 4H).

54 | MS m/z 4353 [M+H]"; 'H SIMP (metanon-ds) &: 8,59 - 8,64 (m, 2H), 8,30 (dd, J =
12,0, 1,7 'y, 1H), 8,18 (d,J=1,3 T'y, 1H), 7,76 (d, J= 8,5 T'u, 1H), 7,41 (s, 1H), 3,78
- 3,84 (m, 4H), 3,60 - 3,65 (m, 2H), 3,49 (s, 3H), 3,43 - 3,49 (m, 1H), 3,24 - 3,31 (m,
2H), 2,64 (s, 3H), 2,24 - 2,36 (m, 4H), I[Ipotounsl, cootBercTByromue NH, He

Ha OO IAJTUCE.
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Ilpumep 19

ITonyuenue coenunenus 70

O
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O/J\N HCI DCE, EtOH, rt O)\\N
HN F 1h
~N F

7-(2,8-Aumetunumugasol 1,2-b|nupunazun-6-un)-5-prop-3-(4-nunepuain)-1,2,4-6en3oTprasnna

muruapoxiopun (36 wmr, 0,08 MMONB, MOJNyYEeHHBIH COTJIACHO MeETOauKe u3 mpumepa 13)
obbequusim ¢ 1,2-muxnopatanoM (1 mur), EtOH (0,2 mun) u tpustinamunom (22 mxur, 0,16 MMous).
K cmecu nobassum aneransaeruf (18 mxi, 0,32 mmons). CMech cTaHOBHIIACH TOMOTeHHOI. CMech
nepemMeninBaiu B Teuenne 5 muH. K cmecu moGaeinsuim Tpuanetokcuboporuapua Hatpus (36 mr,
0,16 mmonb). Uepe3 20 MUH mepeMelIHBaHKs MPU KOMHATHOW TEMIEpAType, CMECh 3arpysKaju
HEMOCPEICTBEHHO Ha CUJIMKAreidb W xpomartorpaduporanu, smoupoanu nocpencteom 0-10%
MeOH (2 1. NH3) B CH2Cls ¢ nonyuenuem 7-(2,8-mumermmmunasol 1,2-bmupunasun-6-wm)-3-(1-
srununepuauH-4-ui)-S-propoensole][1,2,4]tpuaszuna (32 mr, 84%) B popme KeNTOro MOPOILIKa.
MS m/z 406,3 [M+H]"; 'H SIMP (metanon-ds) &: 9,06 (s, 1H), 8,62 (dd, /= 10,9 T'u, 1H), 8,04 (s,
1H), 7,94 (s, 1H), 3,69 - 3,77 (m, 1H), 3,48 - 3,56 (m, 2H), 2,98 (q, /=7,2 'y, 2H), 2,84 - 2,92 (m,
2H), 2,75 (s, 3H), 2,54 (s, 3H), 2,45 - 2,52 (m, 2H), 2,32 - 2,42 (m, 2H), 1,34 (t, J = 7,3 'y, 3H).
C nmpuMeHeHHeM MeTOAWKH BOCCTAHOBUTEIBHOTO AMHHHUPOBAHHUS, OMMCAHHOW BBIIIE JUIS
npumepa 19, NONOJHUTENBHBIE COENMHEHHs], ONMUCAHHBIE B HACTOSIIEM JOKYMEHTe, ObLiu
IOJTyUYeHBI Ty TeM 3aMeHbl YKa3aHHBIX HCXOJHBIX MATEPHAJIOB, AJIbJIErUa, ITOAXOAIINX PEareHTOB

U YCJIOBUH PEaKUuH, C MOJyUeHHEM COENUHEHH I, TAKUX KaK BIOpAHHBIE U3

Coen. Hcxoanbiidi MaTepHuas 1 JaHHbIE

2 Ucxonnsiit matepuan: 2-(2-metui-2H-uHna3omn-5-un)-6-(nunepuanH-4-mi)XuHOJIUH
(MoNy4eHHBIN COrIACHO METOAUKE U3 IpruMepa 0) U aleTalibIerua

MS m/z 371,1 [M+H]"; 1H AMP (metanon-d4) &: 8,99 (br s, 1H), 8,66 (s, 1H), 8,57
(s, 1H), 8,34 - 8,40 (m, 2H), 8,15 - 8,20 (m, 1H), 8,04 - 8,10 (m, 2H), 7,19 (d, J =9,5
I'u, 1H), 4,33 (s, 3H), 3,76 - 3,82 (m, 2H), 3,49 - 3,56 (m, 1H), 3,26 (q, J=7,5T1,
2H), 3,19 - 3,24 (m, 2H), 2,31 - 2,36 (m, 2H), 2,18 - 2,23 (m, 2H), 1,44 (t, J = 7,5 T,
3H).
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Coen.

Hcxoanbid MaTepuas U JaHHbIE

HUcxonueiit matepuai: 6-(2,8-mumermnumunasol 1,2-b]onupunasun-6-mn)-8-¢prop-2-
(munepuaH-4-1I1)XUHOJUH (ITOJyYEeHHBIN COrJIACHO METOIMKe U3 mpumepa 17) u
bopmaits erug

MS m/z 357,2 [M+H]"; 'H AIMP (JIMCO-ds) &: 8,95 (br s, 1H), 8,57 (s, 1H), 8,51 (s,
1H), 8,44 - 8,50 (m, 2H), 8,24 (s, 1H), 7,86 (d, J= 8,5 I';, 1H), 7,76 - 7,78 (m, 2H),
4,22 (s, 3H), 4,00 - 4,07 (m, 2H), 3,22 - 3,28 (m, 1H), 3,14 - 3,20 (m, 2H), 2,81 (s,
3H), 2,27 - 2,33 (m, 4H).

Hcxonuslit Matepuain: 6-(2-metun-2H-nHaa3om-5-un)-2-(nunepuauH-4-1ui)XuHOJIHH
(moNmy4YeHHBIN COrJIAaCHO METOAMKE U3 IpuMepa 2) U aleTalibAer

MS m/z 371,2 [M+H]"; 'H IMP (IMCO-ds) &: 9,11 (d, J= 8,5 Ty, 1H), 8,58 - 8,64
(m, 2H), 8,48 - 8,54 (m, 2H), 8,23 (s, 1H), 7,96 (d, /= 8,5 T'w, 1H), 7,74 - 7,78 (m,
2H), 4,23 (s, 3H), 3,75 - 3,80 (m, 1H), 3,63 - 3,67 (m, 2H), 3,08 - 3,18 (m, 4H), 2,32 -
2,46 (m, 4H), 1,32 (t, J=7,5T1, 3H).

47

Ucxonnbiit matepuan: 6-(2,8-gumerunumunasol 1,2-blnupunasun-6-un)-8-prop-2-
(munepuaH-4-11)XUHOMHH (TIOJTyYeHHBIH COrJIACHO MEeTOINKe U3 mpuMepa 17) u
dbopmasbaeru

MS m/z 390,2 [M+H]"; 'H AMP (IMCO-ds) : 8,67 (s, 1H), 8,57 (d, J= 8,0 'y, 1H),
8,47 (s, 1H), 8,42 (s, 1H), 8,27 (d, J=12,0I', 1H), 7,73 (d, /= 8,0 I', 1H), 3,54 -
3,57 (m, 1H), 3,14 - 3,25 (m, 4H), 2,80 (s, 3H), 2,76 (s, 3H), 2,58 (s, 3H), 2,20 - 2,25
(m, 4H).

48

Hcxonubiit matepuan: 6-(2,8-qumernnumunasol 1,2-blnupunazun-6-un)-8-prop-2-
(munepuarH-4-11)XUHOJIUH (ITOJyYEeHHBIN COrJIACHO METOIMKe U3 mpumepa 17) u
aleTaibIerun

MS m/z 404,2 [M+H]"; 'H AMP (JIMCO-ds) &: 8,67 (s, 1H), 8,57 (d, J= 8,0 ', 1H),
8,47 (s, 1H), 8,42 (s, 1H), 8,27 (d, J=12,0I'u, 1H), 7,73 (d, /= 8,0 I';, 1H), 3,60 -
3,64 (m, 1H), 3,27 - 3,32 (m, 2H), 3,07 - 3,16 (m, 4H), 2,77 (s, 3H), 2,59 (s, 3H), 2,22
- 2,26 (m, 4H), 1,30 (t, J= 7,5 T'u, 3H).

69

Ucxonnsiit matepuan: 7-(2,8-Aumerunumunasol1,2-blnupunasus-6-m)-5-prop-3-(4-
nunepuaui)-1,2,4-6eH30Tpuasut (MOJYYEHHBIN COrJIACHO METOMKeE M3 mpumepa 13)
1 hOpMaITbIEru 1

MS m/z 392,2 [M+H]"; 'H AMP (IMCO-ds) &: 9,27 (s, 1H), 8,70 (dd, J=11,0, 1,7
I'u, 1H), 8,54 (s, 1H), 8,45 (s, 1H), 3,70 - 3,77 (m, 1H), 3,59 - 3,65 (m, 2H), 3,21 -
3,30 (m, 2H), 2,84 (d, J=4,7 I'u, 3H), 2,76 (s, 3H), 2,56 (s, 3H), 2,41 - 2,47 (m, 2H),
2,25-2,35 (m, 2H).
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Coen.

Hcxoanbid MaTepuas U JaHHbIE

75

Ucxonusiit matepuai: 7-(2,8-mumermnumunasol 1,2-b]nupunasun-6-mn)-5-¢prop-3-
(munepuanH-4-11)HHHHOJIIH (TIOJTy4YEeHHBII COrIaCHO MeToauKe u3 npumMepa 7) u 1,4-
JUOKCaH-2,5- oI

MS m/z 421,5 [M+H]"; 1H AMP (metanon-d4) o: : 9,17 (s, 1H), 8,61 (d,J=1,0 T,
1H), 8,42 - 8,47 (m, 2H), 8,35 (s, 1H), 3,98 - 4,01 (m, 2H), 3,88 - 3,94 (m, 2H), 3,63 -
3,70 (m, 1H), 3,35 - 3,42 (m, 4H), 2,88 (s, 3H), 2,71 (s, 3H), 2,44 - 2,52 (m, 4H),
IIporoH, cootBercTBytomii OH, He HabOmrOqaICS.

76

Ucxonusiit matepuan: 7-(2,8-qumerunumuaasol 1,2-b|nupunasus-6-un)-5-prop-3-
(munepu I H-4-1T)IUHHOJIMH U aneTaibaeru] (OJy4eHHbIH COrJIACHO METOANKE U3
npumepa 7)

MS m/z 405,4 [M+H]"; 'H SIMP (metanon-ds) 8: 9,17 (s, 1H), 8,60 (d, J=1,0Tn,
1H), 8,42 - 8,47 (m, 2H), 8,35 (s, 1H), 3,81 - 3,87 (m, 2H), 3,63 - 3,70 (m, 1H), 3,25 -
3,38 (m, 4H), 2,88 (s, 3H), 2,71 (s, 3H), 2,38 - 2,52 (m, 4H), 1,47 (t, /= 7,4 ', 3H).

77

Ucxonnsiit matepuan: 7-(2,8-qumernnumunasof1,2-b]nupunazus-6-u)-5-prop-3-
(munepuarH-4-11)IHHHOJMHA JUTHAPOXJIOPU (TIOJYyUYEHHBIH COrJIACHO METOIUKE U3
npumepa 7)

MS m/z 419,5 [M+H]"; 'H SIMP (IMCO-ds) &: 9,02 (s, 1H), 8,32 (dd, J=11,0, 1,3
I'u, 1H), 8,15 (s, 1H), 8,14 (d, /= 0,6 'u, 1H), 8,05 (d, /= 0,9 ', 1H), 3,10 - 3,22
(m, 3H), 2,94 - 3,07 (m, 2H), 2,65 (d, /J=0,9Tu, 3H), 2,43 (d, J=0,6 I'u, 3H), 2,02 -
2,14 (m, 4H), 1,52 - 1,61 (m, 2H), 1,12 - 1,18 (m, 2H), 0,92 (t, /= 7,4 T'u, 3H),
IIporonsl, cootserctBytomue HCl, He HaOr0qammice.

79

Hcxonusiit matepuan: 7-(2,8-qumernnumunaszol 1,2-blnupunazun-6-un)-5-grop-3-
(munepuanH-4-1T)UHHOIMHA JUTHAPOXIOPU (TIOIYUYEHHBIH COTIACHO METOAMKE U3
npumepa 7)

MS m/z 391,4 [M+H]"; 'H AMP (IMCO-ds) &: 9,05 (s, 1H), 8,36 (dd, J=10,9, 1,4
I'u, 1H), 8,19 (s, 1H), 8,15 (d, J= 0,6 I'u, 1H), 8,07 (d, /= 0,9 I'u, 1H), 3,36 - 3,48
(m, 3H), 2,80 - 2,94 (m, 2H), 2,67 (s, 3H), 2,65 (s, 3H), 2,44 (d, /= 0,6 T'u, 3H), 2,18
- 2,28 (m, 4H), IIpotownsl, coorBercrBytoire HCI, He HaOmOmaMCh.

85

Ucxonnsiit matepuan: 7-(2,8-gumerunumunasol 1,2-b|nupunasun-6-un)-3-
(munepuaH-4-1T)IHHHONIMH (TIOJTY4YEHHBIH COTIACHO METOUKE U3 puMepa 7)

MS m/z 387,3 [M+H]"; 'H SIMP (mertanon-ds) &: 9,01 (s, 1H), 8,57 (dd, /=9, 1,5 Ty,
1H), 8,13 (m, 2H), 8,00 (s, 1H), 7,85 (s, 1H), 3,26 - 3,33 (m, 3H), 2,74 (s, 3H), 2,65
(q,/=7,5Tu, 2H), 2,52 (s, 3H), 2,35 - 2,41 (m, 2H), 2,20 - 2,24 (m, 2H), 2,06 - 2,18
(m, 2H), 1,23 (t, J= 7,5 T'u, 3H).
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Coen.

Hcxoanbid MaTepuas U JaHHbIE

100

Hcxonubiit matepuan: S-¢prop-7-(2-metnmumunasol 1,2-blnupunazus-6-mi)-3-
(munepuanH-4-1T)IUHHOJIMHA JUTHAPOXIOPU (TOJYUYEeHHBIH COTrIACHO METOAMKE U3
npumepa 29)

MS m/z 391,5 [M+H]"; 'H SIMP (metanon-ds) 6: 9,14 (s, 1H), 8,58 (d, J=9,5 T,
1H), 8,43 - 8,48 (m, 2H), 8,40 (s, 1H), 8,32 (s, 1H), 3,82 - 3,86 (m, 2H), 3,61 - 3,68
(m, 1H), 3,24 - 3,33 (m, 4H), 2,67 (s, 3H), 2,38 - 2,52 (m, 4H), 1,46 (t,J= 7,6 'y,
3H), IIporonsl, coorBercTByomue HCl, He Habmomamice.

102

Ucxonnsiit matepuai: S-¢prop-7-(8-prop-2-mermnumunaso| 1,2-a]nupu auH-6-mi)-3-
(munepu I H-4-1iT)IHHHOJIMHA THAPOXJIOPUA (TIOTyHYEeHHBIH COrIaCHO METOIMKE U3
npumepa 29)

MS m/z 408,5 [M+H]"; 'H SIMP (metanon-ds) 6: 9,28 (d, J=1,2Tu, 1H), 8,78 (s,
1H), 8,47 (dd, J=11,0, 1,2 T'y, 1H), 8,33 (s, 1H), 8,21 (d,J=1,2Tu, 1H), 8,12 (dd, J
=10,5, 1,7 T'u, 1H), 3,84 (br d, J= 12,5 T'u, 2H), 3,61 - 3,69 (m, 1H), 3,24 - 3,35 (m,
4H), 2,66 (d, J=0,9 I'u, 3H), 2,38 - 2,51 (m, 4H), 1,46 (t, J = 7,3 T'u, 3H), [IpoToHsl,
cootBerctytomie HCI, He Habmomanmce.

110

Ucxonnsiit matepuan: 6-(2,8-qumernnumunasol 1,2-a]nupunus-6-mn)-8-prop-2-
(munepuarH-4-11)XUHOKCATMHA THAPOXIOPH (TOTYUYESHHBIH COTJIACHO METOAUKE U3
npumepa 38)

MS m/z 405,5 [M+H]"; 'H SIMP (metanon-dy) &: 8,88 (s, 1H), 8,26 (d,J=0,9 ',
1H), 8,03 (dd, J=11,3, 1,8 'y, 1H), 7,81 (s, 1H), 7,57 (d,J=1,2Tu, 1H), 3,17 (d, J
11,3 I'u, 2H), 3,06 (spt, J = 4,9 I'y, 1H), 2,59-2,61 (m, 1H), 2,60 (s, 2H), 2,54 (q, J =
7,3 T'u, 2H), 2,60 (s, 3H), 2,21 (td, J=11,3, 3,7 I'y, 2H), 2,03-2,12 (m, 4H), 1,18 (t, J
=7,3 Ty, 3H).

111

HUcxonusiit matepuai: S-¢rop-7-(8-merokcu-2-mermnumuaasol 1,2-b]nupugasun-6-
wi)-3-(nunepu auH-4- 1) IHHHOJIMHA AUTHAPOXIIOPUA (TTOJTyUEeHHBIH COrIacHO
METOIHKE U3 mpumepa 29)

MS m/z 421,0 [M+H]"; 'H SIMP (xnopodopm-d) &: 8,80 (s, 1H), 8,21 (d, J=12Tu,
1H), 7,94 (s, 1H), 7,75 (s, 1H), 7,00 (s, 1H), 4,23 (s, 3H), 3,37 - 3,42 (m, 1H), 3,21 (d,
J=113Tu, 2H), 2,52 - 2,55 (m, SH), 2,19 - 2,25 (m, 4H), 2,01 - 2,09 (m, 2H), 1,17
(t,J=7.2Tu, 3H).

113

Hcxonusrit matepuan: (6-(5-¢brop-3-(munepnauH-4-1i1) IHHHOIMH- 7-11)-2-
MeTuumiaaso[ 1,2-bnupunasus-8-min)MeTaHona Juru poXaopua (OTy YeHHbIH
COrJIACHO METOMKE 13 mpumepa 29)

MS m/z 421,5 [M+H]"; 'H SIMP (metanon-ds) 8: 9,13 (s, 1H), 8,61 (s, 1H), 8,46 (d, J
=0,9Tu, 1H), 8,43 (dd, /=10,6, 1,3 I'u, 1H), 8,33 (s, 1H), 5,17 (d, /= 1,1 I'u, 2H),
3,82 (brd, J=12,2Tu, 2H), 3,61 - 3,70 (m, 1H), 3,23 - 3,30 (m, 4H), 2,69 (s, 3H),
2,39 -2,50 (m, 4H), 1,45 (t,J = 7,3 I'u, 3H), IIporonsl, coorBercrByromue HCl u OH,
He HabJromanuce.
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114

Hcxonnsiit matepuai: 6-(5-gprop-3-(munepuauH-4-ui1)InHHOINH-7-1J1)-2-
metuumMuaasol 1,2-blnupunasun-8-kapOOHUTPUIA AUTUAPOXIOPU (TTOTyUEHHBIH
COTJIACHO METOMKe U3 mpumepa 29)

MS m/z 416,0 [M+H]"; 'H SIMP (xnopodopm-d) &: 8,53 (s, 1H), 8,23 (dd, J = 10,8,
1,5 T'u, 1H), 8,02 (s, 1H), 7,99 (d, J= 0,4 ', 1H), 7,95 (s, 1H), 3,36 - 3,43 (m, 1H),
3,19 (br d, J=11Tu, 2H), 2,64 (s, 3H), 2,52 - 2,54 (m, 2H), 2,21 - 2,23 (m, 4H), 1,98
- 2,08 (m, 2H), 1,17 (t, J= 7,2 T'u, 3H).

115

Ucxonnsiit matepuai: 7-(8-uuknonponui-2-metuumuaasof 1,2-b]nupunazun-6-wmi)-
5-¢prop-3-(nunepuauH-4-ua)IHHHOMUH ([TOJyYEHHBIH COrJIACHO METOIUKE U3
npumepa 29)

MS m/z 431,1 [M+H]"; '"H AMP (xnopodopm-d) &: 8,78 (s, 1H), 8,19 (d, J=12Tw,
1H), 7,94 (s, 1H), 7,81 (s, 1H), 7,10 (s, 1H), 3,28 - 3,42 (m, 1H), 3,29 (brd, /=12 T,
2H), 2,60 - 2,72 (m, 3H), 2,56 (s, 3H), 2,24 - 2,27 (m, 2H), 2,09 - 2,13 (m, 4H), 1,33 -
1,37 (m, 2H), 1,19 - 1,25 (m, SH).

119

Ucxonnsiit matepuan: 7-(6,8-qumerunumunasol 1,2-aJnupasun-2-umn)-S-dprop-3-
(munepuaH-4-1iT)IUHHONMH (TIOJTY4EHHBIH COTIACHO MeTonuKe u3 npumMepa 41)

MS m/z 405,1 [M+H]"; 'H SIMP (xnopodopm-d) &: 8,86 (s, 1H), 8,56 (s, 1H), 8,21 (m,
3H), 4,59 (s, 1H), 3,28 (s, 2H), 2,90 (s, 3H), 2,65 (dd, J= 14,4, 7,1 T'u, 2H), 2,48 (s,
3H), 2,39 (t,J=11,8 I'u, 2H), 2,27 - 2,06 (m, 4H), 1,23 (t, /= 7,2 T'u, 3H).

120

Hcxonuslit Matepuain: 6-(5-¢rop-3-(munepuaus-4-ui)uHHOINH-7-11)-2,4-
muMetnnoen3o[d]Trazon (mosyueHHbIH COrjlacHO METOANKE U3 mpumepa 29)

MS m/z 421,1 [M+H]"; 'H AMP (xnopodopm-d) &: 8,58 (s, 1H), 8,03 (d, J=1,6T'n,
1H), 7,90 (s, 1H), 7,71 (dd, J=10,6, 1,2 'y, 1H), 7,63 (d, /= 0,8 'y, 1H), 3,34 - 3,40
(m, 1H), 3,20 (d, J=11,2 T'u, 2H), 2,89 (s, 3H), 2,83 (s, 3H), 2,51 - 2,56 (m, 2H),
2,08 - 2,24 (m, 4H), 2,01 - 2,05 (m, 2H), 1,23 (t, J = 7,2 T'u, 3H).

121

Ucxonusiit matepuai: 7-(8-atun-2-merunumuaasol 1,2-b|nupugasua-6-umi)-5-drop-3-
(munepu I H-4-1T)IUHHOJMHA JUTHIPOXJIOPU (TIOJYyUEHHBIH COrJIaCHO METOIUKE U3
npumepa 29)

MS m/z 419,5 [M+H]"; '"H IMP (metanon-ds) 8: 9,18 (s, 1H), 8,54 (s, 1H), 8,40 -
8,50 (m, 2H), 8,33 (s, 1H), 3,84 (br d, /= 12,5 I'u, 2H), 3,61 - 3,70 (m, 1H), 3,16 -
3,31 (m, 6H), 2,71 (s, 3H), 2,38 - 2,52 (m, 4H), 1,58 (t, J=7,6 I'u, 3H), 1,46 (t, J=
7,6 T'u, 3H), IIpotonsl, coorBercTByromue HCI, He Habmomanuce.

122

Ucxonnsiit matepuan: 7-(8-atun-2-metunumuasol 1,2-blnupuaasun-6-ui)-S-drop-3-
(munepu M H-4-1T)IUHHOJIMHA JUTHAPOXIOPU (TIOJIYYEeHHBIH COTIACHO METOANKE U3
npumepa 29)

MS m/z 405,5 [M+H]"; 'H SIMP (metanon-ds) &: 9,16 (s, 1H), 8,47 (s, 1H), 8,45 (d, J
=10,4T'u, 1H), 8,40 (s, 1H), 8,33 (s, 1H), 3,75 - 3,80 (m, 2H), 3,59 - 3,69 (m, 1H),
3,32 - 3,38 (m, 2H), 3,23 (q, J= 7,5 T'u, 2H), 3,02 (s, 3H), 2,69 (s, 3H), 2,37 - 2,49
(m, 4H), 1,57 (t, J= 7,5 T'u, 3H) IIpotonsl, cootBercTytoue HCl, He Habmronanmuce.
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123

Ucxonueiit matepuain: 7-(8-3tun-2-metmmumunaso| 1,2-bnupunasun-6-un)-5-¢prop-3-
(munepuanH-4-1T)IUHHOJIMHA JUTHAPOXIOPU (TOJYUYEeHHBIH COTrIACHO METOAMKE U3
npumepa 29)

MS m/z 435,5 [M+H]"; 'H SIMP (metanon-ds) &: 9,17 (s, 1H), 8,50 (s, 1H), 8,45 (d, J
=10,7T'u, 1H), 8,42 (s, 1H), 8,33 (s, 1H), 3,98 - 4,02 (m, 2H), 3,88 - 3,94 (m, 2H),
3,62 - 3,68 (m, 1H), 3,35 - 3,42 (m, 4H), 3,23 (q, J = 7,5 ', 2H), 2,70 (s, 3H), 2,44 -
2,51 (m, 4H), 1,58 (t, /= 7,5 ', 3H), IIporous, coorerctytoue HCl u OH, ne
HaOJII0ANTUCh.

124

Ucxonneiit matepuan: rac-7-(2,8-mumernmamuaasol 1,2-b|nupunazus-6-m)-3-
((2R,6R)-2,6-muMernnnunepu guH-4-11)-5-pTOpUHHHOIMHEA AUTHAPOXIIOPUL
(MoNy4YeHHBIN COrIACHO METOAUKE U3 mpuMepa 7)

MS m/z 419,5 [M+H]"; 'H SIMP (metanon-ds) 6: 8,92 (s, 1H), 8,32 (d, J= 10 ', 1H),
8,19 (s, 1H), 8,00 (s, 1H), 7,88 (s, 1H), 3,76 (tt, J= 12,5, 3,5 T'u, 1H), 3,43 (m, 1H),
3,00 (m, 1H), 2,73 (s, 3H), 2,52 (s, 3H), 2,47 (s, 3H), 2,30 - 2,36 (dd, /=13, 5T,
1H), 2,05 - 2,15 (m, 2H), 1,8 (q, /= 12,5 T, 1H), 1,32 (d, J=7TI'u, 3H), 1,23 (d, J =
6 I'u, 3H).

125

Ucxonneiit matepuai: rac-7-(2,8-mumernmamunasol 1,2-b|nupunazns-6-m)-3-
((2R,6R)-2,6-mumernnmunepu guH-4-11)-5-p TOpIHHHOIMHEA THAPOXIIOPU
(ToNy4YeHHBIN COTIACHO METOAUKE U3 mpumMepa 7)

MS m/z 433,5 [M+H]"; 'H SIMP (metanon-ds) &: 8,91 (s, 1H), 8,31 (d, J= 11 I'u, 1H),
8,19 (s, 1H), 8,00 (s, 1H), 7,87 (s, 1H), 3,65 - 3,80 (m, 2H), 3,13 - 3,27 (m, 2H), 2,73
(s, 3H), 2,64 (m, 1H), 2,51 (s, 3H), 2,31 (m, 1H), 2,13 (t, J=13,5 'y, 2H), 1,90 (q, J
=12,5Tu, 1H), 1,34 (d, J=6,5Tu, 3H), 1,21 - 1,30 (m, 6H).

131

Ucxonusiit matepuai: rac-3-((2R,6R)-2,6-mud tiinunepu aun-4-mn)-7-(2,8-
mumeTranMunasol 1,2-bluupunasus-6-mi)-5-GTopuuHHONNH (OSyYeHHBIH COTJIACHO
METOHKE U3 pumepa 7)

MS m/z 447,6 [M+H]"; 'H SIMP (meranon-ds) &: 8,94 (s, 1H), 8,33 (d,J = 11 I'y, 1H),
8,23 (s, 1H), 8,00 (s, 1H), 7,89 (s, 1H), 3,71 (m, 1H), 3,32 (m, 1H), 3,18 (br s, 1H),
2,73 (s, 3H), 2,66 (s, 3H), 2,52 (s, 3H), 2,28 - 2,35 (m, 1H), 2,16-2,23 (m, 2H), 1,80 -
2,00 (m, 4H), 1,51 (m, 1H), 1,08 (t, J=7,5 Ty, 3H), 1,02 (t, J = 7,5 T'y, 3H).

132

Ucxonnsiit matepuan: 7-(2,7-mumernn-3H-umunaszo[4,5-blnupuaun-S-un)-5-¢prop-3-
(munepu I H-4-11)IHHHOJMHA JUTHAPOXJIOPU (TIOJYyUYEHHBIH COrJIACHO METOIUKE U3
npumepa 29)

MS m/z 405,2 [M+H]"; '"H AMP (xnopodopm-d) &: 9,30 (s, 1H), 8,50 (d, /=12 T,
1H), 7,99 (s, 1H), 7,37 (s, 1H), 3,37 (t, /= 13,2, 1H), 3,20 (d, J = 11,2, 2H), 2,93 (s,
3H), 2,69 (s, 3H), 2,56 - 2,51 (m, 2H), 2,22 - 2,04 (m, 6H), 1,17 (t, J = 8 I'u, 3H),
IIporoH, cootBeTcTBytommi NH, He Habmroqancs.
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135

Hcxonusiit matepuan: S-(5-gprop-3-(nmunepuaun-4-uin)unHHOINH-7-11)-2, 7-
auMeTHaTHa3oo| 5,4-b|mupuauua turuapoxiopua (MOJTyUeHHbIH COrIACHO METOIHKE
u3 npumepa 29)

MS m/z 4223 [M+H]"; '"H AMP (xnopodopm-d) &: 8,90 (s, 1H), 8,34 (dd, J=11,1,2
I'u, 1H), 7,93 (s, 2H), 3,42 (m, 1H), 3,33 (d, J = 12,4 'y, 2H), 2,90 (s, 3H), 2,84 (s,
3H), 2,65 - 2,71 (m, 2H), 2,37 - 2,39 (m, 2H), 2,24 - 2,29 (m, 2H), 2,13 - 2,20 (m,
2H), 1,23 (t,J=7,4 I'u, 3H).

136

Hcxonusrit matepuan: 2-(5-drop-3-(munepuauH-4-ui1)HHHOIUH- 7-11)-4,6-
IMMETHIIOKCA30J10[4,5-c|nupuanHa AUruAPOXIopu (MOTyUeHHBIH COrIACHO
METOIUKE 13 nmpumepa 29)

MS m/z 406,2 [M+H]"; '"H AMP (metanon-ds) 8: 9,11 (s, 1H), 8,35 (dd, /=99, 1,2
I'u, 1H), 8,25 (s, 1H), 7,57 (s, 1H), 3,41 - 3,56 (m, 1H), 3,28 - 3,25 (m, 2H), 2,86 (s,
3H), 2,69 (s, 3H), 2,61 (q,J=7,2T1, 2H), 2,34 (td, J=11,6, 2,1 T'y, 2H), 2,24 - 2,10
(m, 4H), 1,22 (t, J=7,3 T'u, 3H).

147

Hcxonnsrit matepuain: 2-(5-¢rop-3-(munepuaus-4-1i1)IUHHOINH- 7-11)-4,6-
IUMETUITHA3010[4,5-c|nupuanHa AUTHAPOXJIOPH (TTOJTYUEeHHBIH COrIACHO METOIUKE
u3 npumepa 29)

MS m/z 422,3 [M+H]"; 'H SIMP (xnopodopm-d) &: 8,89 (s, 1H), 8,32 (dd, /=10,1,2
I'u, 1H), 7,94 (s, 1H), 7,59 (s, 1H), 3,40 (m, 1H), 3,22 (d, J=12,4 'y, 2H), 3,04 (s,
3H), 2,68 (s, 3H), 2,54 - 2,57 (m, 2H), 2,21 - 2,25 (br s, 4H), 2,04 - 2,11 (m, 2H), 1,18
(t, J=14,4Tn, 3H).

152

Hcxonuslit matepuain: 5-(5-¢rop-3-(munepunus-4-ui)UHHONNH-7-11)-2,7-
AUMETHIIOKCa30J10[ 5,4-b|mupuanHa IUrHApoXIopua (MOJYUYEeHHBINH COTIACHO
MeTOMKe U3 mpumepa 29)

MS m/z 406,2 [M+H]"; '"H SIMP (xnopodopm-d) &: 8,89 (s, 1H), 8,29 (dd, J = 10,6,
1,6 'y, 1H), 7,92 (s, 1H), 7,86 (s, 1H), 3,35 - 3,39 (m, 1H), 3,21 (d, J= 10,4 I'u, 2H),
2,70 (s, 6H), 2,55 (d, J = 6,8 'y, 2H), 2,18 - 2,21 (m, 4H), 2,03 - 2,07 (m, 2H), 1,18 (4,
J=72Tu, 3H).

158

Ucxonnsiit matepuai: rac-7-(2,8-mumernmamuaasol 1,2-b|nupumazus-6-m)-3-
((2R,6R)-2,6-mumMetnnnunepu guH-4-11)-5-p TOPHHHHOIMHA THAPOXIOPUA
(moNy4eHHBIN COrIACHO METOAUKE U3 mpumMepa 7)

MS m/z 449,5 [M+H]"; 'H SIMP (JIMCO-ds) &: 8,96 (s, 1H), 8,26 (d, J=11,5Tw,
1H), 8,06 (m, 2H), 7,88 (s, 1H), 3,68 (m, 1H), 3,52 (t, J= 6,5 T'u, 2H), 3,43 (m, 1H),
3,09 (br s, 1H), 2,83 (m, 1H), 2,60 - 2,70 (m, 4H), 2,47 (s, 3H), 2,22 (td, /=125, 5,5
I'u, 1H), 1,98 (d,J=12Twu, 1H), 1,90 (d, J=11,5T1, 1H), 1,70 (q, /= 12,5 T'u, 1H),
1,26 (d, J=6,5Tu, 3H), 1,13 (d, J= 6,5 I'u, 3H), IIporon, coorBercTBytoumii OH, He
HaOMrOmaICs.
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161

Ucxonubiit matepuan: 7-(2,8-qumermnmumunasol 1,2-blnupnaasun-6-nn)-3-
((2S,4r,6R)-2,6- numetunnunepuanH-4-ui)- S-GTOPUUHHOINHA JUTHAPOXIOPHT
(mosTyYeHHBIN COTJIACHO METOMKE U3 mpumepa 7)

MS m/z 419,5 [M+H]"; '"H SIMP (metanon-ds) 6: 8,92 (s, 1H), 8,32 (d, J= 11 I'u, 1H),
8,18 (s, 1H), 8,00 (s, 1H), 7,88 (s, 1H), 3,51 (m, 1H), 2,8 (br s, 2H), 2,73 (s, 3H), 2,56
(s, 3H), 2,52 (s, 3H), 2,20 (d, J=11,5T1, 2H), 1,96 (q, /= 12,5 T, 2H), 1,37 (d, J =
6,5 I'u, 6H).

164

Ucxonnsiit matepuan: 7-(2,7-qumerun-2H-nupaszono|4,3-b]nupuaus-S-un)-5-prop-3-
(munepu I H-4-1T)IHHHOJIMHA UTHAPOXIOPU (TIOJYYEeHHBIH COrIACHO METOANKE U3
npumepa 29)

MS m/z 405,2 [M+H]"; 'H SIMP (xnopodopm-d) &: 8,88 (s, 1H), 8,38 (dd, /=10,8,
1,2Tu, 1H), 8,24 (s, 1H), 7,95 (s, 1H), 7,78 (d, /= 0,8 ', 1H), 4,32 (s, 3H), 3,32 -
3,44 (m, 3H), 2,86 (s, 3H), 2,66 - 2,71 (m, 2H), 2,25 - 2,29 (m, 4H), 2,20 (s, 3H), 1,25
- 1,29 (m, 2H).

173

Ucxonnbiit matepuan: S-¢prop-7-(7-merokcu-2-metui-2H-nupaszono[4,3-blnupuaun-
5-mn)-3-(munepu quH-4-11) IMHHOJIMHA TUTHAPOXJIOpU (TIOJYYEHHBIH COTJIAaCHO
MeTOUKe u3 mpumepa 29)

MS m/z 421,1 [M+H]"; 'H AMP (xnopodopm-d) &: 8,84 (s, 1H), 8,37 (dd, J=10,8,
1,2 T'y, 1H), 8,20 (s, 1H), 7,93 (s, 1H), 7,29 (s, 1H), 4,29 (s, 3H), 4,22 (s, 3H), 3,34 -
3,41 (m, 1H), 3,20 (br d, J=12TI'u, 2H), 2,50 - 2,55 (m, 2H), 2,17 - 2,23 (m, 4H),
1,98 - 2,08 (m, 2H) 1,21 (t, J= 6,4 'y, 3H).

174

Ucxonusiit matepuan: 7-(7-atun-2-metuwn-2H-nupaszono[4,3-bnupunus-5-mn)-5-
bTop-3-(munepuanH-4-uia)HHHOINH (MOJYYEeHHBIH COTJIACHO METOAMKE U3 IIPHMepa
29)

MS m/z 419,1 [M+H]"; 'H SIMP (xnopodopm-d) &: 8,89 (s, 1H), 8,38 (dd, /= 10,9,
1,3 T'u, 1H), 8,24 (s, 1H), 7,93 (s, 1H), 7,79 (s, 1H), 4,31 (s, 3H), 3,39 (t, /=11,9 Ty,
1H), 3,27 - 3,13 (m, 4H), 2,56 (dd, J= 14,0, 7,5 T'u, 2H), 2,24 (d, /= 10,5 I'u, 4H),
2,07 (dd, J=24,6,12,5 Ty, 2H), 1,52 (t, J=7,6 T'u, 3H), 1,19 (t, J=7,2 I'u, 3H).

176

Hcxonusiit matepuan: 6-(5-drop-3-(munepuiH-4-11)UHHOINH-7-1T)-2-
MeTrumraaso[ 1,2-b]nupunasus-8-kapOOHUTPUIT JUTHAPOXIOPH I (TTOTYUEHHBIH
COIJIACHO METOIHKE 13 mpumepa 29)

MS m/z 402,4 [M+H]"; 'H SIMP (metanon-ds) §: 9,22 (s, 1H), 9,17 (s, 1H), 8,58 (s,
1H), 8,43 (dd, /=10,8, 0,9 T';, 1H), 8,37 (s, 1H), 3,76 (br d, J=12,5 I'y, 2H), 3,64
(tt, J=10,6, 6,2 T'u, 1H), 3,35 (dd, J=12,0, 4,4 T'u, 2H), 3,00 (s, 3H), 2,71 (s, 3H),
2,49 - 2,34 (m, 4H), IIpotonsl, cootBercTBytone HCI, He Habnronanuce.

169




Coen.

Hcxoanbid MaTepuas U JaHHbIE

178 | Ucxonnerit matepuan: 6-(5-grop-3-(nmunepuaun-4-ua)InHHOINH-7-HT)-2-
metuumMuaaso| 1,2-bnupunasun-8-kapOOHUTPUIT JUTHAPOXIOPUL (TIOTYUEHHbIH
COTJIACHO METOMKe U3 mpumepa 29)

MS m/z 432,5 [M+H]"; '"H IMP (metanon-ds) 6: 9,16 (s, 2H), 8,55 (s, 1H), 8,43 (br d,
J=10,22Tu, 1H), 8,34 (s, 1H), 3,96 - 4,02 (m, 2H), 3,89 (br d, /= 12,51 'y, 2H),
3,58 - 3,71 (m, 2H), 3,35 - 3,40 (m, 3H), 2,69 (s, 3H), 2,41 - 2,51 (m, 4H), IIpoToHsI,
cootBerctytoirne OH u HCI, He Habmromanuce.

179 | HUcxopusiii Mmatepua: 6-(5-prop-3-(munepuanH-4-ni)IUHHOINH-7-1)-2-
Metrumiaaso[ 1,2-b]nupunasus-8-kapOoHUTPHIT (ITOYUEHHBIH COTJIACHO METOUKE
u3 npumepa 29)

MS m/z 434,5 [M+H]"; '"H SIMP (metanon-ds) &: 9,16 (s, 1H), 9,14 (s, 1H), 8,54 (s,
1H), 8,42 (d, /=10,0 I'u, 1H), 8,35 (s, 1H), 4,98 - 5,02 (m, 1H), 4,89 - 4,93 (m, 1H),
3,90 (br d, J=12,5 T, 2H), 3,62 - 3,71 (m, 3H), 3,39 - 3,50 (m, 2H), 2,69 (s, 3H),
2,44 - 2,52 (m, 4H), IIpotonsl, cootBercTBytomue HCI, He Habnronanuce.

180 | Hcxonnsiii matepuain: (6-(5-drop-3-(munepuauH-4-1i1) IHHHOIHH- 7-11)-2-
Metunumiaaso[ 1,2-bnupunasus-8-un)Meranon (MoJyueHHbIH COrJIACHO METOUKE H3
npumepa 29)

MS m/z 407,5 [M+H]"; '"H IMP (metanon-ds) &: 8,94 (s, 1H), 8,33 - 8,39 (m, 1H),
8,25 (s, 1H), 8,04 (d, /=1,98 'y, 2H), 5,10 (s, 2H), 3,48 - 3,63 (m, 3H), 3,11 (brs,
2H), 2,87 (s, 3H), 2,50 (s, 3H), 2,31 - 2,40 (m, 4H), IIpotoHn, cootBerctByromuii OH,
He HabJronacs.

181 | Ucxonnerit matepuai: (6-(5-drop-3-(nunepuann-4-ui)IuHHOIHH-7-11)-2-
metuumMiuaasol 1,2-blnupunasun-8-mi)mMeraHona AUuruApoxaopus (IOIy YeHHbIH
COTJIACHO METOMKe U3 mpumepa 29)
MS m/z 437,5 [M+H]"; 'H SIMP (metanon-ds) 8: 9,14 (s, 1 H), 8,62 (s, 1 H), 8,46 (s, 1
H), 8,44 (d,J=10,1Tu, 1 H), 8,36 (s, 1 H), 5,17 (s, 2 H), 3,96 - 4,01 (m, 2 H), 3,89
(brd,J=12,7Tu, 2 H), 3,35 - 3,40 (m, 3 H), 3,20 - 3,27 (m, 2 H), 2,69 (s, 3 H), 2,43 -
2,50 (m, 4 H), ITporousr, cootserctyroiire OH u HCI, He Habmomanuce.

182 | Hcxonusiii matepuain: (6-(5-dbrop-3-(munepuauH-4-1i1) HIHHHOIMH- 7-11)-2-

MeTuumiaaso[ 1,2-bnupuaasus-8-uin)MeraHona JuUru JpoXaopia

MS m/z 439,5 [M+H]"; 'H IMP (mertanon-ds) 8: 9,14 (s, 1H), 8,62 (s, 1H), 8,45 -
8,49 (m, 1H), 8,43 (d, /= 10T, 1H), 8,33 - 8,37 (m, 1H), 5,17 (s, 2H), 4,91 - 5,06
(m, 2H), 3,90 (br d, J=12,21 T'u, 2H), 3,61 - 3,72 (m, 3H), 3,37 - 3,47 (m, 2H), 2,69
(s, 3H), 2,43 - 2,54 (m, 4H), IIpotonsl, coorBercrByromme OH u HCI, e
HAOJIIOIAIIHCE.
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Coen.

Hcxoanbid MaTepuas U JaHHbIE

188

Ucxonusiit matepuait: 3-(asenan-4-mn)-7-(2,8-mumermmmunasol 1,2-b]oupugasun-6-
W1)-5-(QTOPLUUHHOMHA AUTHAPOXIOPUA (TIOyUEeHHBIH COrIACHO METOIUKE U3
npumepa 7)

MS m/z 405,3 [M+H]"; '"H SIMP (metanon-ds) 6: 8,92 (s, 1H), 8,32 (d, J=11,5T,
1H), 8,18 (s, 1H), 8,01 (s, 1H), 7,89 (s, 1H), 3,62 (cenrer, J= 5 I'u, 1H), 3,03 - 3,09
(m, 1H), 2,85 - 2,92 (m, 3H), 2,73 (s, 3H), 2,52 (s, 3H), 2,51 (s, 3H), 2,28 - 2,40 (m,
1H), 2,20 - 2,28 (m, 2H), 2,03-2,20 (m, 2H), 1,90 - 1,99 (m, 1H).

189

Hcxonuslii matepuan: rac-3-(azenan-4-un)-7-(2,8-qumerniaumunasol 1,2-
b]mupumazuH-6-m)-5-GTOPUUHHOIKH (ITOJyUYEeHHBINH COrIACHO METOAUKE U3 PpUMepa
7)

MS m/z 419,3 [M+H]"; 'H SIMP (metanon-ds) &: 8,87 (s, 1H), 8,27 (d, J= 11 I'u, 1H),
8,15 (s, 1H), 7,98 (s, 1H), 7,85 (s, 1H), 3,60 (cenrert, J=5Tn, 1H), 3,09 - 3,15 (m,
1H), 2,83 - 3,00 (m, 3H), 2,75 (q, /=7 T'u, 2H), 2,71 (s, 3H), 2,51 (s, 3H), 2,20 - 2,35
(m, 3H), 2,00 - 2,20 (m, 2H), 1,90 - 1,98 (m, 1H), 1,20 (t, /=7 I'y, 3H).

190

Hcxonublit Matepuan: rac-3-(azenan-4-mn)-7-(2,8-mumermmmunaszol 1,2-
b]mupumazuH-6-m)-5-GTOPUHHHOIUH (ITOJyUYeHHBIN COrIACHO METOAUKE U3 MTPUMepa
7)

MS m/z 4353 [M+H]"; 'H SIMP (metanon-ds) &: 8,91 (s, 1H), 8,31 (d, J= 11 I'u, 1H),
8,18 (s, 1H), 8,00 (s, 1H), 7,87 (s, 1H), 3,76 (t, /=6 I'u, 2H), 3,60 (m, 1H), 3,17 -
3,21 (m, 1H), 2,99-3,07 (m, 3H), 2,88 (t,J = 6 'y, 2H), 2,73 (s, 3H), 2,51 (s, 3H),
2,00 - 2,34 (m, 5 H), 1,91-1,98 (m, 1H), ITpoToH, coorBercTByromuii OH, He
HaOIrOMaICs.

197

HUcxonusiit matepuai: 2-(5-prop-3-(munepuainn-4-ui)HHHOIUH-7-11)-4,6-
aUMeTHATAA30II0[ 5,4-c|lnupu s (MOTyYeHHbIH COrJIaCHO METOAUKe 13 npumMepa 29)
MS m/z 422,1 [M+H]"; '"H SIMP (xnopodopm-d) &: 8,93 (s, 1H), 8,21 (dd, /=9,9, 1,4
I'u, 1H), 7,88 (s, 1H), 7,62 (s, 1H), 3,38 - 3,29 (m, 1H), 3,16 (d, /= 11,2 T'u, 2H),
2,79 (s, 3H), 2,64 (s, 3H), 2,49 (q, J = 7,2 T'u, 2H), 2,25 - 2,09 (m, 4H), 2,06 - 1,93
(m, 2H), 1,12 (t, J=7,2 T'u, 3H).

200

Ucxonnsiit matepuali: S-¢prop-7-(2-metun-8-penokcnumunazo[ 1,2-b|nupunazun-6-
w)-3-(nunepuanH-4-11)IHHHOKH (TTOTyYeHHBIH COTIACHO METOAUKE U3 pUMepa
29)

MS m/z 483,3 [M+H]"; 'H SIMP (metanon-ds) &: 8,59 (s, 1H), 8,25 (dd, /=10,8, 1,2
I'u, 1H), 8,21 (s, 1H), 8,09 (s, 1H), 7,61 - 7,65 (m, 2H), 7,42 - 7,49 (m, 3H), 6,95 (s,
1H), 3,33 - 3,34 (m, 1H), 3,23 - 3,32 (m, 2H), 2,54 - 2,62 (m, 2H), 2,54 (s, 3H), 2,28 -
2,34 (m, 2H) , 2,07 - 2,19 (m, 4H), 1,20 (t, J= 7,2 T'u, 3H).
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Coen.

Hcxoanbid MaTepuas U JaHHbIE

205

Hcxonusiit matepuan: 2-(6-(5-gprop-3-(nunepuaus-4-nui) HIHHHOJIMH-7-1J1)-2-
metuumMuaaso| 1,2-bnupunasun-8-mn)ane TOHUTPIIIA TUTUAPOXIOPUA (TTONTy YUSHHBIH
COTJIACHO METOMKe U3 mpumepa 29)

MS m/z 430,2 [M+H]"; '"H SIMP (metanon-ds) 6: 9,00 (s, 1H), 8,39 (dd, J=11, 1,6
I'u, 1H), 8,26 (s, 1H), 8,15 (s, 1H), 8,09 (s, 1H), 3,49 - 3,52 (m, 3H), 2,91 - 2,94 (m,
2H), 2,70 - 2,79 (br s, 2H), 2,56 (s, 3H), 2,22 - 2,35 (m, 6H), 1,32 (t, J=7,2 ', 3H).

206

HUcxonusiit matepuan: 2-(6-(5-¢prop-3-(munepuauH-4-mi) IHHHOINH-7-1J1)-2-
metuumiraaso[ 1,2-bnupunasus-8-mn)aran-1-ona quruapoxnopua (moryYeHHbINH
COrJIACHO METOIMKE 13 mpumepa 29)

MS m/z 435,2 [M+H]"; '"H SIMP (metanon-dy) 6: 8,96 (s, 1H), 8,36 (dd, J=11,6, 1,2
I'u, 1H), 8,22 (s, 1H), 8,04 (s, 1H), 7,93 (s, 1H), 4,09 (t, J=6,2 ', 2H), 3,34 - 3,37
(brs, 3H), 3,25 - 3,28 (m, 2H), 2,61 - 2,63 (m, 2H), 2,53 (s, 3H), 2,34 (m, 2H), 2,14 -
2,20 (m, 4H), 1,22 (t, J= 7,2 T'u, 3H), [IportoH, cootBercTBytommii OH, He
HaOmoancs.

212

Ucxonneiit matepuai: S-¢prop-7-(2-metui-8-nponuaumuaasol 1,2-b]nupunasins-6-
i1)-3-(unepu quH-4-1T)IHHHOJIMHA AUTHAPOXIOPUA (TIOTyUYEeHHBIH COrIaCcHO
MeTOUKe u3 mpumepa 29)

MS m/z 433,1 [M+H]"; 'H SIMP (xnopodopm-d) &: 8,84 (s, 1H), 8,22 (dd, /= 10,4
I'm, 1,2 T'g, 1H), 7,95 (s, 1H), 7,81 (s, 1H), 7,51 (s, 1H), 3,43 (t, /=12 I'u, 1H), 3,26
(d,J=10,8Tm, 2H), 3,12 (t, /= 7,6, 2H), 2,60 (d, J= 7,2 T'u, 2H), 2,56 (s, 3H), 2,27 -
1,91 (m, 8H), 1,21 (t, J=7,2 T, 3H), 1,11 (t, J= 7,2 'y, 3H).

213

Hcxonuslit matepuain: 2-(5-¢rop-3-(munepuans-4-ui)UHHOINH- 7-11)-4,6-
IUMETHIIOKCa30J10[ 4,5-c|nupuanHa auruapoxaopus (Ioy4eHHbI COryIacHO
MeTOMKe U3 mpumepa 29)

MS m/z 422,1[M+H]"; 'H SIMP (xnopodopm-d) &: 9,11 (s, 1H), 8,22 (dd, J=9,6, 1,2
I'y, 1H), 7,90 (s, 1H), 7,25 (s, 1H), 3,80 - 3,66 (m, 2H), 3,46 - 3,27 (m, 3H), 2,87 -
2,70 (m, SH), 2,64 - 2,50 (m, 5H), 2,30 - 2,18 (m, 4H), IIpoTOH, COOTBETCTBYOLIMI
OH, ne nabmonancs.

214

HUcxonusrit matepuan: 2-(5-drop-3-(munepuaunH-4-ui)HHHOIUH- 7-11)-4,6-
IMMETHIIOKCa30J10[4,5-c|nupuanH (MOTy4YeHHbIH COTIACHO METOAMKE U3 mpumMepa 29)
MS m/z 392,1 [M+H]"; 'H SIMP (xnopodopm-d) &: 9,17 (s, 1H), 8,26 (dd, J=9,7, 1,3
I'u, 1H), 7,93 (s, 1H), 7,32 (s, 1H), 3,40 - 3,29 (m, 1H), 3,10 (d, /= 11,7 I'u, 2H),
2,89 (s, 3H), 2,71 (s, 3H), 2,39 (s, 3H), 2,30 - 2,15 (m, 4H), 2,11 - 1,98 (m, 2H).
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Coen. Hcxoanpii MaTepHuas U JaHHbIE

222 | Ucxonuslii MaTepuait: S-¢rop-7-(8-uzonponui-2-merunumunasol 1,2-b|nupunazua-6-
wi)-3-(nunepuauH-4- 1) IHHHOJIMH ([TOJyYeHHBIN COrJIACHO METOMKE U3 IpuMepa
29)

MS m/z 433,2 [M+H]"; '"H SIMP (metanon-ds) 6: 8,97 (s, 1H), 8,36 (dd, /=109, 1,3
I'u, 1H), 8,22 (s, 1H), 8,04 (s, 1H), 7,84 (s, 1H), 3,76 - 3,69 (m, 1H), 3,39 (d, /J=11,7
I'u, 2H), 3,28 (s, 1H), 2,65 (dd, J=14,4, 7,2 T'u, 2H), 2,54 (s, 3H), 2,38 (t, /=11,0
I'u, 2H), 2,27 - 2,10 (m, 4H), 1,54 (d, J= 6,9 T'u, 6H), 1,23 (t, J= 7,3 I'u, 3H).

IIpumep 20

Tlonyuenne coemuuenus 18

NJ\V\N/)_

o NN

/(\/@/Br KOtBu >
o SN THF 40 °C >L 1) Boping, KOAC

Pd(dppf)Cl,, 1,4-dioxane
2) Pd(dppf)Cl,, KsCO3
1,4-dioxane:H>0, 80 °C

) HCI, 1,4-dioxane
>|\ /(\/@)\/N PhN(Tf)2 Cs,CO3, DMF
NJ\PN BocN
\/)— SPhos Pd G,
% XN >
~ 1,4-dioxane
TfO" N 80°C,2h

Y
7 SV TFA 7 XN
—_—
NS NS
N N
BocN HN

Otan A: 6-bpom-2-xsop-xunonuH (300 mr, 1,2 mmons) pacteopsuia B TT® (7,5 mu). K pacteopy

nobGaeysmn pacteop KO7Bu B TT® (2,5 mn, 2,5 mmois, 1,0 M). Cmece Harpesaiu npu 40 °C B

teuenne 2 4. Cmeck pasnemsum mexay EtOAc u H,O. Oprannueckuii ol mpoOMBIBAIIN COJIEBBIM
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pactBopom, cymwin Han NaxSQs, ¢unbtpoBamu u koHUeHTpupoBanu. OCTaTOK MOABEpraiu
xpomatorpadun Ha cuimkarene, amonpoBanu nocpenctsom 0-20% EtOAc B rekcane c
nojyueHueMm 6-06pom-2-mpem-oyTokcu-xunonuna (310 mr, 89%). MS m/z 2242, 226,2 [M+H-
tBu]™.

Oran _B: 6-Bpom-2-tper-Oytokcu-xunonmus (310 wmr, 1,11 wmonbs) oObemuHsm C
Ouc(MMHAKOJIATO ) IMOOPOHOM (375 MT, 1,46 MMOJTB), KOMILJIEKCOM 1,1'-
ouc(mudenundochuno)deppouen-namnaauii(Il)muxnopuna muxmopmerana (40 mr, 0,048 MmoIB),
KOACc (300 wmr, 3,03 mmons) u 1,4-muokcanom (4 mi). Cmecs nepemernusany npu 90 °C B TeueHne
2 4 ¢ mostyueHuem 2-mpem-0ytokcu-6-(4,4,5,5-rerpamernn-1,3,2-muokcaboposan-2-1i1 ) XHHOJTHHA

B KQUECTBE HEOUUINEHHOM CMECH, KOTOPYIO puMeHsuu 6e3 ounctku. MS m/z 272,3 [M+H-tBu]™.

6-bpom-2,8-mumernn-umuaasol1,2-ajnupasun (100 mr, 0,44 mmones) u 2-mpem-O0yTOKCH-6-
(4,4,5,5-rerpamerun-1,3,2-nuokcaboponan-2-wn)xunoimuH (164 mr, 0,50 MMOJb, MONTYyYEeHHBIH
BBILLIE) o0Be IMHSITH c KOMILIIEKCOM 1,1'-6uc(mudennndochuno)deppouen-
nauaaui(Il)nuxnopuna muxnopmerana (20 mr, 0,024 mmons), 1,4-arokcanom (2,5 MiT) 1 BOTHBIM
pacteopom 1 M K2COs (1,5 mu). Cmech HarpeBanu mpu 80 °C B Teuenue 2 u. Cmech pasgensim
mexay EtOAc u H>O. Oprannyeckuil ciaolf NMpPOMBIBAJIM COJIEBBIM PAaCTBOPOM, CYIIMJIM Ham
NazSO4, dunptpoBasn u koHueHTpupoBamu. OcTatok noABepraaum xpomarorpaduu Ha
cunkarese, asmouposanu nocpenctsom 0-20% EtOAc B rekcane ¢ nosyuenuem 2-mpen-0yTOKCH-

6-(2,8-mumernnumunasol 1,2-anupasun-6-un)xunosmaa (140 mr, 73%). MS m/z 347,3 [M+H]",

Oran C: 2-mpem-bytokcu-6-(2,8-mumerinnumunaso| 1,2-a]nmupasun-6-wi)xunomus (130 mr, 0,38
Mmob) cycnienmuposanu B 4 H. HCI B 1,4-muokcane (1 mut, 4 Mmose). CMech epeMernBaii mpu
KOMHATHOH Temneparype B teueHne |1 u. Jleryune BemectBa ynansum. OCTaTOK CyCIeH IMpOBaI
B JM®A (1 ™) ¢ Cs2CO3 (325 wr, 1,0 wmmoms). K cmecn mnoGaemsumm  N,N-
ouc(tpudpropmeruncynsdonmn)anumma (107 mr, 0,30 mmons). CMech mnepemeruBaiu MOpu
KOMHATHOU TeMiiepatype B Teuenue 2 4. Cmech pazaensnu mexay EtOAc u H,O. Oprannueckuii
CJIOH MPOMBIBAJIUA COJIEBBIM PACTBOPOM, Cyiumiiu Haa NaxSO4, GUAbTPOBAIN U KOHLIEH TPUPOBAJIH.
Ocratok moxBepraiu Xpomartorpaduu Ha CHUIIHKAresie, daupoBanu mocpenctsom 10-100%
EtOAc B rekcane ¢ monydeHuem [6-(2,8-mumernaumunasofl,2-a]nupasuH-6-1)-2-XuHOIII|

tpudropmerancynbponata (90 mr, 56%). MS m/z 423,3 [M+H]".

174



Oran D: [6-(2,8-Tumernnumunasol 1,2-a|nupasus-6-mn)-2-xuHonwi| TpudropmeTancyiboHaT
(90 wmr, 0,21 mmousb) oOBenuHsUTH C 1-TpeT-OyTOKCHKAPOOHMITHITEPH INH-4-WILHHKA HOTUIOM
(0,25 mu1, 0,25 MMOJIB, TOJTYYEHHBIM COTJIACHO METOUKE U3 puMepa S5, atan B), kommiekcom 1,1'-
ouc(mudenundochuno)deppouen-namanuii(Il)auxmopuma nuxaopmerana (8 mr, 0,01 mMmois),
1,4-muokcanom (2 mut). Cmech Harpeasu nipu 80 °C B Teuenne 20 muH. CMeCh pa3aesisiia MexXIy
EtOAc u H»0. Opranudeckuii CIIOW MPOMBIBAIA COJIEBBIM pacTBOpoM, cyirmiu Haj NaxSOs,
¢unbTpoBanK W KoHUeHTpupoBaigu. OcCTaTok mMoaBepraju xpomarorpaduu Ha CUJIHMKArese,
smonposanu nocpeactsom 10-100% EtOAc B rekcane, 3atem 5% MeOH B EtOAc, ¢ monydennem
mpem-0yTh 4-[6-(2,8-mumeTrmumunazo[ 1,2-a|nupasuH-6-1mt)-2-XuHOIWI | TUnepu JuH- 1 -

kapbokcunara (60 mr, 62%). MS m/z 458,4 [M+H]".

Oran E: mpem-bytun 4-[6-(2,8-numernnumunaso|1,2-a]nupasun-6-n)-2-XHHOINJI | TUTIEPU U H-
1-kap6okcunat (60 mr, 0,1311 mmone) pactBopsuin B TOY (1 mu). YUepes 20 muH, netydue
BemectBa yrnamsumd. Ocratok pasmemsmm mMexnay CHoCly m Bomabim pactBopom 1 M KoCOs.
Oprannyeckuii CION 3arpy’Kajid HEMOCPEICTBEHHO Ha CUJTUKATENb, SJIIOUPOBAH OCpeacTBom 0-
20% MeOH (2 M NHs) 8 CH2Clh ¢ nonyuenunem 6-(2,8-numetniumuaasol 1,2-alnupasua-6-mm)-2-
(munepunuH-4-mwn)xuHosuHa B popme Gestoro moporuka (15 mr, 32%).

MS m/z 358,4 [M+H]". 'H SIMP (IMCO-ds) &: 9,17 (s, 1H), 8,61 (d, J=2,2Tn, 1H), 8,39 (d, /=
8,5 T'u, 1H), 8,36 (dd, J= 8,8, 2,2 I'u, 1H), 8,04 (d, /J=8,8 I'u, 1H), 7,88 (s, 1H), 7,51 (d, J=38,5

Ty, 1H), 3,11 - 3,17 (m, 2H), 2,98 - 3,05 (m, 1H), 2,83 (s, 3H), 2,69 -2,77 (m, 2H), 2,44 (s, 3H),
1,87 - 1,95 (m, 2H), 1,75 - 1,85 (m, 2H).

Hcnonp3yst MeTonuKy, OMUCAHHYIO BhILIE IS mpuMepa 20, TOnoIHA TENbHBIE COSIMHEHNS,
OMKMCAHHbIE B HACTOSIIEM MOKYMEHTE, MOJyYaad IyTEM 3aMEHBbI MOIXOIAIIEH apHIOOPHUHOBOM
KHUCJIOTHI Ha 3Tane B, moaxomsmux peareHTOB W YCIOBUH PEeaKINH, C MOJIyUYeHHEeM COeIUHEHUH,

TaKHX KakK BLI6paHHbIe Hu3:

Coen. Jlanubie

19 | MS m/z 358,4 [M+H]"; 'H SIMP (IMCO-ds) &: 8,67 (d, J=2,2 T, 1H), 8,45 (d, J =
8,5 ', 1H), 8,42 (dd, J=8.8, 2,0 ', 1H), 8,11 (s, 1H), 8,08 (d, J = 8,8 I'y, 1H), 7,82
(d,J=13 Ty, 1H), 7,57 (d, J = 8,5 'y, 1H), 3,24 - 3,30 (m, 2H), 3,09 - 3,15 (m, 1H),
2,84 -2,91 (m, 2H), 2,65 (s, 3H), 2,43 (s, 3H), 1,87 - 1,95 (m, 2H), 1,75 - 1,85 (m,
2H).
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Ilpumep 21

Ilonyuenue coemunenus 55

HCI

1,4-dioxane
rt, 1 h

mpem-bytun 4-(7-(2,7-mametnin-2H-wH na30m-5-mn)-5 -bropuuHHOMH-3-11)-3,6-
muruaponupuan-1(2H)-kapookcunar (25 mr, 0,053 MMOJb, TOMYyUYEHHBIH COTJIACHO MPUMEPY 7,
atan I) nepememuBanu B npucyrcreun HCl B nuokcane (4M, 1 mu, 4 MMounb) B TeueHne 1 4.
Peaknpionnyo cmech (HIBTPOBAM, W TBEPAbIE BeIIECTBA NpOMbIBaIM 3dupom, 3atem 9:1
CH2Cl>:MeOH C MOJTyYeHHEM 7-(2,7-mumeTtun-2H-unpazon-5-un)-5-¢prop-3-(1,2,3,6-
TeTparuaApOnHpuIuH-4-ui)unHHOMHA ruapoxjopuna (19 mr, 88%).

MS m/z 374,4 [M+H]"; 'H AMP (IMCO-ds) 8: 9,30 - 9,40 (br s, 2H), 8,66 (s, 1H), 8,48 (s, 1H),

8,32 (s, 1H), 8,24 (dd, J= 11,5, 1 ', 1H), 8,20 (s, 1H), 7,69 (s, 1H), 7,21 (br s, 1H), 4,23 (s, 3H),
3,94 (brs, 2H), 3,40 - 3,50 (m, 2H), 3,05 (br s, 2H), 2,64 (s, 3H).

HCHOJ’ILSyﬂ METOOUKY, OMMCAHHYIO BBILIC JIA IIpUMEpa 2, JONOJIHUTCIIbHBIC COCIUHCHN S,
ONKCAHHBbIE B HACTOSIIEM AOKYMEHTE, ObUTH MOJy4Y€eHbl MyTeM 3aMEHbI MOAXOISIIEr0 HCXOTHOTO
MaTepuaa, MOAXOASIINX PEAreHTOB U YCIOBHH PeaKLHH, C OJyYeHUeM COeTUHEHHH, TAaKUX KaK

BBIOpaHHbIE U3

Coen. Jlanubie

225 | MS m/z 375,3 [M+H]"; 'H SIMP (xnopodopm-d) &: 8,70 (s, 1H), 8,08 (dd, J = 10,7,
1,0 T, 1H), 7,86 (s, 1H), 7,73 - 7,67 (m, 1H), 7,40 (s, 1H), 7,11 (br s, 1H), 4,23 (dd, J
= 6,8, 2,2 T, 2H), 3,73 (dd, J = 5,2 T, 2H), 2,79 (br s, 2H), 2,69 (s, 3H), 2,48 (s,
3H), Iporounsl, coorBercTByromue NH u HCI, He HaOnronamce.

208 | MS m/z 431,5 [M+H]"; 'H SIMP (xsopodopm-d) 5: 8,81 - 8,89 (m, 1H), 8,21 (d, J =
10,1 T, 1H), 8,00 (s, 1H), 7,82 (s, 1H), 7,54 (d, J=0,9 T'y, 1H), 7,13 (brs, 1H), 2,78
(s, 3H), 2,59 - 2,73 (br m, 2H), 2,53 - 2,57 (m, 3H), 1,43 (br s, 12H).
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Ilpumep 22

ITonyuenne coenunenus 4

BocNC/>—Bpin
mOH Pd(dppf)Cly, K;CO3
A\ DMF, 80 °
Br N 80 °C

1h BocN
/N\
_ N—
%Z’:é@: OTf (HO),B
—> Pd(dppf)Cls, K,CO;4
DMF, rt >
30min - BoeN DMF, 80 °C

1.5h

N

N— 1) TFA, CH,Cl,
2) HCI
—>  HCl

Oran A: 7-bpomuumuHomuH-3-01 (100 mr, 0,44 MMOib, MOJYYEHHBIH COTJIACHO METOIMKE,
UCIOJb3yeMol st 7-Opom-5-¢rop-uuHHONMH-3-0a B npumepe 7), mpem-Oytun 4-(4,4,5,5-
terpameTiui- 1,3,2-anokcaboponan-2-uin)-3,6- muruaponupunus- 1 (2H)-kap6okcunar (200 mr, 0,65
mmons), Pd(dppf)Cla-CH,Cls (50 mr, 0,061 mmons), IM®A (2,5 mut) u Boausiii pactsop K2COs
(2M, 0,825 mu, 1,65 mmons) HarpeBamu npu 80 °C B Teuenue 1 yvaca. 3aTeM CMeCh pa3melsiiu
mexxny HoO u EtOAc. Opranuueckuii cioii mpombiBaiu mocpeactsoM H»O, u 3aTeM COJIeBbIM
pactBopom. Opranuueckuii ciaor cymuan Hax MgSOs, GUIBTPOBaIM U KOHIEHTPHPOBAIU MO
BakyyMoM. [TocpencTBoM OYMCTKH C MOMOIIBIO xpomaTtorpaduu Ha cuimkarene (5% MeOH B
CH,CL) ¢ nmnocnenyroomum pactupaHuem ¢ ddupom mnonyydamd mpem-Oytun  4-(3-
THAPOKCULUHHOMH-7-1)-3,6-muruaponupumin- 1 (2H)-kapbokcunar (110 mr) B hopme xkentoro

TBEpIOro Bemectsa. MS m/z 328,0 [M+H]".

Oran B: mpem-Bytun 4-(3-ruapokCUuUuHHOMNH-7-11)-3,6-auruaponupuaut- 1 (2H)-kapbokcunat
(108 MT, 0,33 MMOJIB), 1,1,1-tpucdrop-N-dpenun-N-
((rpudropmeruin)cynsbormn)merancynbdonamun (143 mr, 0,4 mmois), Cs2CO; (175 wr, 0,54

mmone) U JIM®A (1 mut) nepemernuBanu npu KOMHATHOH Temmneparype B TeueHune 30 muH. CMech
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paznensamu mexxny HoO u EtOAc. Opranuueckuii cnoii mpomeisaii nocpeacrsom HoO u coneBbiM
pactBopom. Opranmueckuii ciod cymuan Hax MgSOs, GUIbTPOBaIM M KOHIEHTPHPOBAIU MOA
BakyyMmoM. ITocpencTBoM O4YMCTKH C MOMOIIBI0 Xpomarorpaduu Ha cusukarese (0-5% EtOAc B
CH:Cl) nmonyuamu mpem-0ytin 4-(3-(((tpudTopmeriu)cyibhOHNIT)OKCH) LIUHHOJMH- 7 -11)-3,6-
muraapornupuaud-1(2H)-kapookcunat (109 mr, 54% 3a nBa sTama) B opme Oenoro TBEpIOro
BELECTBA.

'H SIMP (aueton-ds) &: 8,53 (s, 1H), 8,43 (s, 1H), 8,28 (dd, J=9Tu, 2Ty, 1H), 8,23 (d, J=9Tn,
1H), 6,69 (br s, 1H), 4,22 (s, 2H), 3,75 (m, 2H), 2,79 (m, 2H), 1,51 (s, 9H).

Oran C: Cwmece mpem-0ytun 4-(3-(((tpudTopmert)cynbHOHMT)OKCH ) IUHHOIHH-7-11)-3,6-
muruaponupuaud-1(2H)-kapbokcunata (85 wr, 0,18 wmmons), (2-metun-2H-uHnazon-5-
wn)6opuHoBoi kucnoTs! (51 mr, 0,29 mmors), Pd(dppf)Clz-CH:Clz (40 mr, 0,05 MMos), nrokcaHa
(1,05 M) u Bomuoro pacteopa KoCOs3 (2M, 220 Mk, 0,44 mmons) Harpesau npu 80 °C B TeueHue
90 mun. Cmecs pazpensnun mexay HoO u CH>Cly. Opranuueckuii cioi cymmau Hany MgSOy,
(GUIBTPOBAIM W KOHIEHTPHUPOBAIM mOJ BakyymoMm. OCTaTok ouHInanu Xpomartorpadueidi Ha
ciwukarene (20% ameron B CH2Cly, 3atem 5% MeOH B CH:Cl2). ITonyueHHsiii maTtepua
pactupainu ¢ 2:1 rexcan: CH2Cly. TBepnpiit MaTepuan coOupaii U CyLIWIN C TOJIYYSHUEM mpem-
OyTHI 4-(3-(2-merun-2H-nHaa30-5-ui ) UM HHOMUH-7-1i1)-3,6-nuruaponupuus- 1 (2H)-
kapbokcunara (51 mr, 64%) B opme KenTOro TBEpaOro BEIIeCTBa.

'H MP (IMCO-ds) 6: 8,72 (s, 1H), 8,71 (s, 1H), 8,55 (s, 1H), 8,39 (s, 1H), 8,21 (dd, /=9 T, 2

Iy, 1H), 8,11 (dd, J= 9 T, 2 T'y, 1H), 8,06 (d, J= 9 T, 1H), 7,80 (d, J= 9 T', 1H), 6,61 (br s,
1H), 4,23 (s, 3H), 4,13 (s, 2H), 3,64 (t, J = 5,5 T'm, 2H), 2,72 (s, 2H), 1,46 (s, 9H).

Oran _D: PactBop mpem-6ytun  4-(3-(2-metun-2H-uHAa305- 5-Wi)IUHHOJINH-7-11)-3,6-
muruaponupunus-1(2H)-kap6okcunata (51 wmr, 0,12 mmons 8 CH2Cl (1 M) u TOV (0,3 mun)
MepeMellnBal MPH KOMHATHON Temiepatrype B TeueHue 1 u. Jleryuwme BemecTtBa yZIassud
norokom Na. Teepaprit matepuan pactupanu ¢ 1 H. HCl B adupe B Teuenune 1 4, u neryune
BelecTBa yaansuid motokoM Na. Ocratok nmpomseieaiu ¢ momoripio 4:1 CH>Clo:MeOH u cymunu
c monydeHueMm 3-(2-metun-2H-unnazon-5-un)-7-(1,2,3,6-TeTparuaponupuanH-4-mi)IHHHOIMHA
runpoxiiopuaa (42 mr, 100%) B popme CBETIO-KOPUUYHEBOT'O TBEPIOTO BELIECTBA.

MS m/z 342,0 [M+H]"; 'H IMP (IMCO-ds) &: 9,25 (br s, 1H), 8,75 (s, 1H), 8,73 (s, 1H), 8,56 (s,

1H), 8,47 (s, 1H), 8,22 (dd, J=9Tw, 1,5 'y, 1H), 8,14 (dd, /=9 ', 2 Ty, 1H), 8,10 (d, J=9 I'y,
1H), 7,81 (d, J=9 I'y, 1H), 6,65 (br s, 1H), 4,24 (s, 3H), 3,88 (s, 2H), 3,41 (m, 2H), 2,95 (s, 2H).
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Ilpumep 23

ITonyuenue coenunenus 24

CF;
/N\
0 </
B
O Pd(dppf)Cl,
H
@ ]/OH A5, Br; /@EN\]/O : V7 Ko
2 A -
H,SOy, 1t, 15 h Br N DMF, 90 °C, 2 h
CF,
=N — POBr3
N =~
/E/ O CHSCN, 90 °C
X 15 h
HO” °N
CFs BocN/\:>~zn|
N
SPhos G2
J: O 1,4-dioxane
80°C,2h
CF;

HN

/ \ /N\
» HCI i
1,4- d|oxane N
N
BocN

Oran A: Xunokcaymmu-2-o01 (2,0 r, 13,7 mmouns), konuentpupoannyo HaSO4 (14 mut), AgrSO4
(2,12 r, 6,8 mmous) 1 Brz (0,7 mit, 13,6 MMOJb) mepeMeLInBajIM IPU KOMHATHOM TEMIEpaType B
teuenne 15 u. Cmech punbrpoBanu mist ynanenuss AgBr. TBepaoe BelecTBo MPOMBIBAIH CEPHOM
kucioTor. OObemMHEHHBIH (GHUIBTPAT BhUIMBANIKA Ha Jjea. bemoe TBepmoe BeIIECTBO CoOOHpau
nocpenctsoM (punstpanuu, npombieanu nocpeactsom HoO, EtOH, u adupom, u 3aTemM CyIuiu ¢
nonyueHneMm O-OpomxunokcananH-2-ona (2,7 r, 87%) B (opMe CBETIIO-KOPHUYHEBOTO TBEPIOTO
BelecTBa, conaeprkainero 10% HenmpopearnpoBaBIIero HCXOIHOTO MaTepUaa.

IH SIMP (IMCO-ds) &: 12,54 (br s, 1H), 8,21 (s, 1H), 7,99 (d, J=2 I'n, 1H), 7,73 (dd, J =9 I'y, 2
Iy, 1H), 7,27 (d, J =9 'y, 1H).
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Otan B: 6-bpomxunokcamus-2-on (200 mr, 0,88 mmons), 2-metun-5-(4,4,5,5-retpamerni-1,3,2-
mrokcaboponan-2-un)-7-(tpudpropmerun)-2H-unmazon (300 wmr, 1,09 mmons), Pd(dppf)Cls-
CHCl, (50 mr, 0,061 mmons), IM®A (5 mu), u Boasstii pacteop KoCOs (2M, 1,65 mu, 3,3 MMostb)
HarpeBaiu npu 90 °C B teuenue 2 u. K cmecu nobasinsum paszdasienHbiid Boauslid pactsop HCI.
Teepapiit MmaTepuan codupanu GunabTparueii, npomsisaiu nmocpencrsom H>O, EtOH u sdupom, u
3aTeM CYLIMIM C [OJIyYeHHEeM HeOouHuIneHoro O-(2-merun-7-(tpudropmerin)-2H-nHnazon-5-

Wi)XuHOKCcauH-2-oma (231 mr). MS m/z 345,2 [M+H]".

Oran C: 6-(2-Metun-7-(tpudropmernn)-2H-nHna3on-5-mwi)xuHokcamus-2-on1 (231 wr, 0,67
mmonb), CH3CN (3 mur) u POBr3 (1,2 1, 4,18 mmons) Harpesanu npu 90 °C B teuenne 15 4. Cmech
paszbasysuty B 3dupe u punsTpoBanu. Teepapiii Marepuan npombisaiu ¢ momornbio CH2Cl. Cmecs
pacreopsiii B CH2Clo:MeOH u dunbTpoBaiu depes CaOH MUOKCHIA KPEMHHS U yIAJEHHS
OCHOBHBIX mpuMeced. @uibTpaT KOHLEHTpUpOBaJM mox BakyymMoM. OcTaTok ouyMINaIH
xpomatorpadueit Ha cummkarene (30% EtOAc B CH:Cly). Ilponykr pactupanu ¢ CH2Cl.
Cobupanu TBepAble BELIECTBA U CYLIHIN C MOJy4YeHueM 2-0pom-6-(2-metii-7-(tpudropmeT)-
2H-unpazon-5S-un)xunokcanuna (117 mr, 32% Ha nByx sTanax) B opMe mouTn Oenoro TBEpIOro
BEIIIEeCTBA.

'H SIMP (aueron-ds) 8: 9,02 (s, 1H), 8,61 (s, 1H), 8,55 (s, 1H), 8,46 (d, J=2Tnu, 1H), 837 (dd, J
=8,5Tu, 2Ty, 1H), 8,14-8,17 (m, 2H), 4,36 (s, 3H).

Oran_D: 2-Bpom-6-(2-metuin-7-(tpudropmerin)-2H-unna3on-S-mwi)xunokcamun (85 mr, 0,21
MMOJIB), xyop(2-muuukiorexcuidpochuno-2',6'-numerokcu-1,1'-0udennn)[2-(2'-amuno-1,1'-
oudennn)|nammanuin(Ill) (10 wmr, 0,013 wmmons, 1,4-muokcan (0,5 wu), u (1-(tper-
OyTokcukapbonun)nunepuaus-4-wi)uuaka(ll) #womung (IM B DMA, 0,5 mu, 0,5 mwmons,
NOJIyYeHHBIH corjlacHo npumepy 5) narpesanu npu 80 °C B Teuenue 2 4. CMech pa3nesisii MEKIy
EtOAc u HaceimenasiM BogabiM pactBopoM NH4Cl. Opranuueckuit cioii cymmnu Hag MgSOys,
GbWIBTpOBaIM M KOHIEHTpHpOoBadM mox BakyyMoM. OcrtaTok oummanu xpomarorpaduei Ha
cunukarene (1:1 CH2Cl:EtOAc, 3atem 20% aueron B CH2Cly). CobpaHHbIi MaTepuat pacTHpaIn
¢ 1:1 rekcan:adup. Teepapiii mMartepuan coOupanu BaKyyMHOH (HIbTpaLUed H CYLIMIH C
nonyueHueMm mpem-0ytun 4-(6-(2-metun-7-(tpudropmer)-2H-1uHAa3051-5- 1) XHHOKCATHH-2-

win)nunepuant- 1 -kapookcumnara (41 mr, 38%) B hopme pO30BOr0 TBEPAOTO BELIECTBRA.
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'H SIMP (aueton-ds) &: 8,97 (s, 1H), 8,59 (s, 1H), 8,51 (s, 1H), 8,39 (d, J=2 I'n, 1H), 8,26 (dd, J
=8,5Tw, 2 ', 1H), 8,14 - 8,17 (m, 2H), 4,36 (s, 3H), 4,25 - 4,34 (m, 2H), 3,42 (m, 1H), 2,90 -
3,15 (brs, 2H), 2,05 - 2,10 (m, 2H), 1,91 (qd, J = 12,5 T', 4 T'n, 2H), 1,50 (s, 9H).

Oran  E: mpem-Byrun  4-(6-(2-metun-7-(tpudropmeri)-2H-1Haa3051- 5-M1) XHHOKCATH H-2-
win)nunepuant | -kapookcunar (25 mr, 0,049 mmons) u 4 u. HC1 B muokcane (1 miu, 4 MMoIb)
narpesayi rnpu 80 °C B teuenue 1 u. Cmech pasdaeisuii B agupe. TBepabiii MaTepras coOupaiu
BaKyyMHO# (HIbTpaliell U CYLIHIH C MoiydeHueM 6-(2-metu-7-(tpudropmern)-2H-uHaa30i-
5-win)-2-(munepu uH-4-11)XHHOKCAJTHA THAPOXJIOPHAa B (hOpME JKeJITOro TBepAoro seriectsa (20
mr, 91%).

MS m/z 412,1 [M+H]"; 'H SIMP (metanon-ds) 6: 8,97 (s, 1H), 8,55 (s, 1H), 8,47 (s, 1H), 8,37 (d, J
=2Twu, 1H), 8,27 (dd, J=9Tu, 2 T'u, 1H), 8,21 (d, J=8,5Ty, 1H), 8,12 (s, 1H), 4,34 (s, 3H), 3,59

- 3,66 (m, 2H), 3,45 - 3,54 (m, 1H), 3,24 - 3,33 (m, 2H), 2,33 - 2,40 (m, 2H), 2,22 - 2,33 (m, 2H),
IIporoH, cootBeTcTByIOLIMIT NH, He Habmoqancs.

Hcnons3ys MeTONWKY, ONMUCAHHYIO Ui TpuMepa 23, MOMOJHUTEBFHBIE COEAMHEHHS,
ONMKCAHHBIE B HACTOSIIEM JOKyMEHTE, ObUIH MOJyUYEHbI MyTeM 3aMEHbI MOIXOAIIEHl OOPHHOBOM
KHUCJIOTHI Ha 3Tane B, moaxoasmmx peareHTOB W YCIOBUM PEeaklny, C MOJIyUYeHHEeM COeIUHEHUH,

TAaKHX KakK BI>I6paHH]>Ie nu3:

Coen. Jlanubie

31 | MS m/z 3582 [M+H]*; 'H SIMP (metanon-ds) 6: 8,98 (s, 1H), 8,86 (s, 1H), 8,39 (d, J
=2Twu, 1H), 8,27 (dd, J=9Tu, 2 I'y, 1H), 8,23 (s, 1H), 8,21 (d, J=8,5 'y, 1H), 8,00
(s, 1H), 4,46 (s, 3H), 3,60 -3,69 (m, 2H), 3,46 - 3,54 (m, 1H), 3,24 - 3,33 (m, 2H),
2,75 (s, 3H), 2,33 - 2,40 (m, 2H), 2,21 - 2,31 (m, 2H), I[IpoToH, COOTBETCTBYIOIIU I
NH, e Habmronacs.
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Ilpumep 24

ITonyuenune coemuuenus 5

ClOC~_-COOMe
NH
O T
Br EtOAc, rt Br MeOH:THF
1h 0°C,1h
NH N.__OH

/©/ \n/\COOH P,Os | POCI,
> E——
Br © MeSOzH Br 100 °C, 15 h

80 °C, 6 h

N

OMe N—
NaOMe (HO),B
MeOH 80 °C  Br Pd(PPh3)s, K;CO3 .

1,4-dioxane, 80 °C

1h
N
Pd(dppf)Cl, Me =N
ZnMe, N—
- =
PhMe:1,4-dioxane - |
80°C,4h MeO N
N
HCI POCI3
—>
1,4-dioxane 1200 C.2h |

110°C,3h HO

BocN(:/>—Bpin

SPhos Pd G2, K,CO5 Pd/C, H;
[ —_—
DMF, 80 °C CH,Cly:MeOH
1h rt,4 h

HCI

1,4-dioxane
50°C,1h

Oran A: 4-bpomanmmus (5,0 T, 29,1 mmons) pactopsun B EtOAc (60 M) u EtsN (5,25 M, 37,5

mmone) pu 0 °C. K pactBopy mo kamism 1o0aBisuii MeTH 3-XJ1op-3-okcomponanoart (3,95 mu,
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31,5 mmoub). PeakiimoHHYIO CMeCh epeMelInBaIN P KOMHATHOH TeMmrepaTtype B TedeHue | u.
Peakmonnyto cmech pasnessui Mexxay EtOAc u paszbasnennsiMm pactBopom HCL. Oprannueckuit
cnoit mpombiBaiu BomHBIM pactBopoM NaHCO; u coneBsiM pactBopoM. OpraHudeckuil CIIOH
cyuriin Hag MgSQy4, GumbTpoBaid U KOHIEHTPU POBAJIH O BakyymoM. OcraTok pactupaliu ¢ 2: 1
rekcan:3¢up. TBepapiii MaTepuan coOupaii BaKyyMHON (pUIbTpALlMEl U CYLIUIHA C MOJyUYEHHEM
atun 3-((4-6pompenun)amuno)-3-okconponanoara (6,23 r, 75%) B ¢dopme Oemoro TBEpHOTrO
BELIEeCTBA.

'H AMP (aueron-ds) 8: 9,50 (br s, 1H), 7,64 (m, 2H), 7,49 (m, 2H), 4,19 (q, J= 7 I'u, 2H), 3,48 (s,
2H), 1,26 (t,J =7 T'u, 3H).

Oran B: Otun 3-((4-6pomdennn)amuno)-3-okconpomnanoar (6,23 r, 22,1 MMOJb) PacTBOPSUIU B
TT'® (60 ma) u MeOH (15 mn) npu 0 °C. K cmecu no karissm 1o0aBisiin BOIHBIN pacTBOp 2 H.
NaOH (15 mn, 30 mmons). Cmeck nepemernBaiu npu 0 °C B Teuenne 1 4, mocie yero u30bITOK
pearenTta racuiu BoaHbeiM pactBopoM 6 H. HC1 (7,5 mu1). CMeck KOHLIEHTPUPOBAJIH MO BAKYYMOM.
Ocrarok cycnenaupoBasm B H>O. Teepapiii mMatepuan cobupanu BakyyMHOH (uibTpauuen u
cymmin ¢ noiaydeHueM 3-((4-Opombennia)amMuHo)-3-okconponaHoBoil kucnotsl (5,7 v, 100%) B
(dhopme OeToro TBEPIOro BEIECTBA.

'H AAMP (aueron-ds) 6: 9,63 (br s, 1H), 7,64 (m, 2H), 7,49 (m, 2H), 3,50 (s, 2H), CO,H npoToH He
Habmomacs.

Oran C: MerancynshonoByto kuciory (28 mi), 3-((4-0OpomdeHnin)amuHo)-3-0KCONMPOIAHOBYIO
xkucnoty (5,7 r, 22,1 mmons), u P20s (9 r, 63,4 mmons) oobequusiiu u HarpeBau npu 80 °C B
teueHne 6 4. CMech BBUIMBAJIM HA JIeH, U MOJYYSHHBIH TBEPIBIH MaTepHal COOMpasd BaKyyM-
¢unbrpauuei. TBepaplit MaTepuasn mpomeiBanu mnocpencteom EtOH u adupom, u cymmmu ¢
noiydenueMm 6-6pom-2-ruapokcuxuHonnH-4(1H)-ona (3,48 r, 65%) B dopme kopuuHEBaTOro

TBEpIOro Bemectsa. MS m/z 240,0, 242,0 [M+H]".

Oran D: 6-bpom-2-runpoxcuxunomua-4(1H)-on (3,48 r, 14,5 mmons) u POCI; (25 mi) Harpesanu
npu 100 °C B Teuenue 15 u. Cmech BBUIMBAIUM B JIEAAHYIO BoAy. llonmydeHHYIO CMecCh
skcrparuposau nocpeacteom CH>Cly. Opranuueckuit cioi cymmmn Hag MgSOs, GunbTpoBau
U KOHLIEHTpHPOBaIU noa BakyymoMm. Ocratok ounianu xpomatorpadueii na cunukaresne (30%
rekcan B CH2Cl) ¢ monyuennem 6-6pom-2,4-muxnopxunonuna (2,9 r, 72%) B dopme OGenoro

TBEPAOIro BEIICCTBA.

183



IH SIMP (aueron-ds) &: 8,42 (d, J=2Tw, 1H), 8,06 (dd, /=9 I'u, 2 T, 1H), 7,98 (d, J=9 T, 1H),
7,85 (s, 1H).

Oran E: 6-Bpom-2,4-muxnopxunomus (2,82 r, 10,2 mmons) u 0,5 M NaOMe B MeOH (21,2 wmu,
10,6 MMOnb) OOBENUHSIIM M HarpeBaJd C OOPATHBIM XOJIOJMJIBHHKOM B TeueHne 2 4. Cmech
paznemsuin mesxkany HoO u CH2Cly. Opranuueckuii cioii cyurmmm vag MgSQs, dunbtpoBanu u
KOHIIEHTpHpOBaU oA BakyymoMm. OcTtaTok ouninanu xpomarorpadueit Ha cummkarese (50-70%
CH:Cl, B rexcane) ¢ nony4denuem 6-0pom-4-xnop-2-merokcuxunomnusa (1,02 r, 37%).

'H SIMP (aneron-ds) &: 8,25 (d, J=2Tu, 1H), 7,88 (dd, J =9, 2 'y, 1H), 7,80 (d, J = 9 I'n, 1H),
7,22 (s, 1H), 4,06 (s, 3H).

Oran F: 6-Bpom-4-xmop-2-metokcuxunonus (210 mr, 0,77 mmons), (2-metnin-2H-uHmazon-5-
wn)6opunoByo kucnoty (161 mr, 0,91 mmons), Pd(PPhs)s (90 mr, 0,078 mmons), 2 M BOIHBIH
pacteop K>2COs (1,4 mu, 2,8 mmonb) u 1,4-quokcan (4,2 M) obbeaunsin u Harpesamu npu 80 °C
B TeueHue 1 u. PeakumonHyio cmech pazpensuin mexay CH2Cl u H>O. Opranuueckuii coii
cyurmiin Hax MgSOy, GuIbTpOBaM M KOHIEHTPHPOBAIM TOJ BakyyMoM. OCTAaTOK OYMILNAJH
xpomatorpadueit Ha cunukarene (30% EtOAc B CHyCly). CobpaHHbIil NpOAYKT pacTHUpaad B
a¢upe. TBepaplit MaTepuan codupan BaKyyMHOH (puiIbTpanren 1 CyLIMIN C TOJyuYeHHeM 4-XJIop-
2-meTokcH-6-(2-metmin-2H-uana3omn-5-nn)xunonnaa (182 mr, 73%) B dopme Gemoro TBepmoro
BEIIIECTBA.

'H SIMP (aueron-ds) &: 8,37 (d, /=2 T'u, 1H), 8,32 (s, 1H), 8,14 (dd, J=9 T, 2 ', 1H), 8,11 (m,

1H), 7,96 (d, J = 8,5 Ty, 1H), 7,76 - 7,80 (m, 1H), 7,72 (dd, J = 8,5 ', 1,5 T'w, 1H), 7,20 (s, 1H),
4,27 (s, 3H), 4,08 (s, 3H).

Oran G: 4-Xnop-2-metokcu-6-(2-metui-2H-unpazon-5-un)xunonus (120 mr, 0,37 mMmors)
obvequusin ¢ Pd(dppf)Cl-CH2Cl (35 wmr, 0,043 mmons) B 1,4-nuokcane (0,5 mu). K cmecn
nobGassii aumetiiinuHk (1,2 M B Ttonyose, 1 i, 1,2 mmons). Cmecs Harpeanu npu 80 °C B
TeueHue 4 4. PeakIMOHHYIO CMECh OXJIAXKaIH 10 KOMHATHON TEMIIEPATYPhI, OCIIE Yero n3ObITOK
pearenTta octopoxHo racuau mocpeacrsoMm MeOH. Cmech pasnensiu mexny NH4OH u CH2Cls.
Opranuueckuii cioi cymwim Haa MgSOy, QumbTpoBain 1 KOHIEHTPUPOBAIH MO BAKYYMOM.
IMocpenctBom ouncTkU ¢ moMoLIbi0 xpomatorpaduu Ha cunukarene (30% EtOAc B CH2Ch) ¢
NOCJEAYIOIIUM PACTHPAHHEM C 3(DUPOM MONTYYaSH 2-MeTOKCH-4-MeT-6-(2-MeTwin-2H-uHaa3o0-

5-un)xunomuH (102 mr, 91%) B popme Oenoro TBEpIOro BelecTsa.
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'H SIMP (aueton-ds) 8: 8,31 (s, 1H), 8,23 (d, J =2 I'u, 1H), 8,08 (t, J= 1,5 I'n,, 1H), 8,02 (dd, J =
8,5 Ty, 2,5 ', 1H), 7,89 (d, J=9 I'y, 1H), 7,74 (m, 2H), 6,88 (s, 1H), 4,27 (s, 3H), 4,03 (s, 3H),
2,76 (s, 3H).

Oran H: 2-Merokcu-4-metun-6-(2-metuin-2H-un nazon-5-un)xunonus (100 mr, 0,33 Mmmone) u 4 H.
HCI B 1,4-muokcane (1,5 mu, 6 mmons) Harpesasu mpu 110 °C B Teuenne 3 u. Cmech pa30aBIisiiu
B 3dupe u punstpoBanu. TBepmoe BEIIECTBO CYLIMWIH C TOJaydeHreM 4-meTui-6-(2-metun-2H-
MH1a30J1-5-1i1)XHHONNH-2-01a (82 mr, 84%) B ¢hopMe CBETIIO-KOPUYHEBOI'O TBEPAOrO BELIECTBA.

MS m/z 289,9 [M+H]".

Oran I: 4-Metun-6-(2-merun-2H-uHaa30-5-1m1)XuHomH-2-0i1 (82 mr, 0,28 mmons) u POCl; (1,5
wt) HarpeBas npu 120 °C B teuenue 2 u. CMmech BbLMBaNU Ha jied. HachlleHHBIH BOAHBINM
pactBop NaHCO3 nobasnsumn Ha Jieq Uil HEWTpaiu3alyu CMecH. BomHyOo cMech MpOMBIBAIH
nocpeacteom CH>Cl,.  Opranumueckuit  cnoit  cymwam  Hany MgSQOs,  dunbtpoBamun u
KOHIIEHTpHpoBaM moxa BakyymoMm. OcrtaTok ouwminanu Xxpomarorpaduein Ha cunukarene (5%
MeOH B CH>Cl). Cobpannsbiii mpoaykt pactupaiu ¢ 1:1 aneron:CH>Cly. Cobupanu TtBepabie
BEIIIECTBA U CYLIHJIH C ITOJy4eHueM 2-XJ10p-4-MeTii-0-(2-metuin-2H-nnnazon-5-un)xuaonuHa (84
mr, 100%) B hopme OpaHKEBOrO TBEPIAOTO BELIECTBA.

'H JMP (IMCO-ds) &: 8,46 (s, 1H), 8,32 (d, J=2Tu, 1H), 8,17 - 8,23 (m, 2H), 8,01 (d, J=9 I'n,
1H), 7,79 (dd,J=9Twn, 1,5T'y, 1H), 7,75 (d, /=9 T'n, 1H), 7,52 (s, 1H), 4,22 (s, 3H), 2,80 (s, 3H).
Oran J: 2-Xnop-4-metun-6-(2-metun-2H-unnazon-S-mwn)xunonud (75 wmr, 0,24 mMmons), mpeni-
OyTui 4-(4,4,5,5-rerpamerii-1,3,2-muoxcaboponan-2-un)-3,6-quruaponupuaus- 1 (2H)-
kapookcuimar (93 wr, 0,3 wmmouns), xjop(2-munukiorekcuindochuno-2',6'-mmerokcu-1,1'-
oudennn)[2-(2"-amuno-1,1'-6udennn) Jnammaauii(Il) (10 mr, 0,014 mmons), BoxHbIi pactBop 2 M
K2COs3 (0,45 ma, 0,9 mmons) u JJIM®PA (1,35 min) obvenunsiim u Harpesanu npu 80 °C B TeueHue
1 u Cwmecws pasgensmu mexay EtOAc u HyO. Opranwueckmit cimori cymmu Hajg MgSOg,
GbWIbTpOBaIM M KOHIEHTpHpoBajdM mox BakyymMoM. OcrtaTok oummanu xpomarorpaduei Ha
cuukarene (30-50% EtOAc 8 CH»Cl,). Cobpannbiit nponykT pactupaiu ¢ a¢upom. Cobupanu
TBEp/Ible BEIECTBA U CYLIMIH C OJyueHneM mpem-0ytun 4-(4-metun-6-(2-metmn-2H-unaazomn-5-
W) XUHONUH-2-11)-3,6-quruaponupuaut- 1 (2H)-kapbokcunata (73 mr, 67%) B dopme OGemoro
TBEPAOrO BeIeCTBa.

"H SIMP (aneron-ds) &: 8,32 (s, 1H), 8,31 (s, 1H), 8,14 (t,J=1,5T'n, 1H), 8,06 - 8,12 (m, 2H), 7,75

-7,80 (m, 2H), 7,73 (s, 1H), 6,86 (br s, 1H), 4,27 (s, 3H), 4,20 (s, 2H), 3,69 (t, /= 5,5 T', 2H), 2,88
(m, 2H), 2,83 (s, 3H), 1,51 (s, 9H).
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Otan K: mpem-bytun 4-(4-metun-6-(2-metmn-2 H-1H1a3001- S-11)XUHOJMH-2-11)-3,6-
muruaponupunun-1(2H)-kap6okcunart (70 mr, 0,15 mmons) o0venunsiu ¢ 4:1 CH2Clo:MeOH (1,5
wit) u 10% Pd/C (35 mr). Cmeck nepemernnBajy npu KOMHATHOU Temnepatype B atmocgepe Ha (1
at™m) B TeueHne 4 u. Cmech ¢uibTpoBamm uepe3 ueauT. DuUIbTPAT KOHLUEHTPUPOBAIH IOX
BakyymoM. Ocratok ounmnaiu xpomarorpadueit Ha cunmkarene (1:1 CH2Cl:EtOAc, 3atem 20%
aneton B CH2Cly). CoGpannbiii Mmatepuan pactupainu B 3¢upe. CoOupanu TBepAble BEIIECTBA U
CYWIWJIH C TOJydeHueMm mpem-0ytun 4-(4-metun-6-(2-metin-2H-uHaa3051-5-1i1) XHHOTHH-2-
wn)nunepuanH- 1 -kapookcumara (55 mr, 79%) B hopme Oe0ro TBEPAOro BELIECTBRA.

'H SIMP (aueron-ds) 8: 8,32 (s, 1H), 8,30 (s, 1H), 8,12 (t,J=1,5Tn, 1H), 8,04 - 8,11 (m, 2H), 7,73

- 7,78 (m, 2H), 7,37 (s, 1H), 4,27 (m, 5H), 3,03 - 3,14 (m, 1H), 2,85-3,01 (m, 2H), 2,82 (s, 3H),
1,95 - 2,03 (m, 2H), 1,82 - 1,92 (m, 2H), 1,49 (s, 9H).

Oran L: mpem-bytun 4-(4-metnn-6-(2-merun-2H-1HAa3051-5- 1) XUHOIHH-2- 1) T pU AN H- 1 -
kapbokcunar (53 mr, 0,12 mmons) u 4 H. HCI B 1,4-mmokcane (1 mit, 4 MMoib) 0O0BeUHSIN |
nHarpesayu npu S0 °C B Teuenue 1 u. Cmech paszbasisiin apupom. TBepabiit MaTepuas coOupatu
BaKyyMHOI1 (unbTpauueii, mpomsiBaiu ¢ nomombsio 9:1 CH2Cl:MeOH u cymmnu ¢ nonydeHnem
4-metni-6-(2-metun-2 H-uHna30m-5-mn)-2-(MunepuinH-4-wi)XHHOJMMHA  ruapoxiopuga (46 wr,
100%) B popme >kenToro TBEPAOrO BELIECTBA.

MS m/z 357,0 [IM+H]"; 'H SIMP (IMCO-ds) 6: 9,11 - 9,23 (br s, 1H), 8,95 - 9,10 (br s, 1H), 8,38 -

8,53 (m, 4H), 8,28 (s, 1H), 7,83 (dd, J=9 Ty, 1,5 Ty, 1H), 7,72 - 7,80 (m, 2H), 4,23 (s, 3H), 3,50
- 3,60 (m, 1H), 3,41 - 3,49 (m, 2H), 3,09 (m, 2H), 3,00 (s, 3H), 2,20 - 2,38 (m, 4H).
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Ilpumep 25

Ilonyuenune coenuuenus 7
HN  NH
/

RuPhos
Pdy(dba)s N. _OH

/@quH — POCI3 /@LNJ/CI
—_—
-di L
Br . 1,4-dioxane (\N 100 °C. 16 h (\N >

100 °C, 16 h

/

o) <"

B
a/o Pd(dppf)Cl,
K,COs

1,4-dioxane:H,O (\N

100 °C, 16 h HN\)

Ortan A: 6-bpomxunonun-2-o01 (670 mr, 3,0 Mmmonb) oObeaunsin ¢ nunepasunom (504 mr, 6,0
MMOJIB), mpem-OyTokcunoMm kamust (840 wmr, 7,5 mmonb), 2-muuukiorekcuidocpuno-2',6'-
muusonponokcududenmnom (280 mr, 0,6 Mmons) u Tpuc(audeH3unuaeHaneroH )unamuaaaem(0)
(275 mr, 0,3 mmonb) B 1,4-muokcane (10 mir). Cmecs Harpesasm npu 100 °C B Teuenne 16 u. Cmech
paznensu Mmexay EtOAc u HoO. Oprannueckuii ciioif mpoOMBIBaJId COJIEBBIM PACTBOPOM, CYIIHJIU
Hag NaxSOs, dunbTpoBamu u koHuentpupoBaiu. OctraTox moxseprasu xpomartorpadpuum Ha
cunkarese, amonposainu nocpeactsom 0-20% MeOH B CH>Cl, ¢ nonyuenuem 6-(nunepasus-1-
W) XuHomuH-2-05a (575 mr, 84%). MS m/z 230,1 [M+H]".

Oran B: 6-(ITunepasus- 1 -mwn)xunonun-2-01 (575 wmr, 2,5 mmors) cycnenauposanmu B POCIs (4,6
w1, 50 mmose). Cmeck HarpeBamu npu 100 °C B teuenne 16 u. Cmech MemIeHHO T00ABISUTH K
uHTeHcuBHO mnepememunBaemoir cmecu CH>Cl (100 mu), H,O (100 mu) u 10 ¢ (NaHCO3).
Opranuyeckuii ciioii cobupanu u KoHIeHTpuposaan. OcraTok momasepraid xpomarorpaduu Ha
cuukarene, smonpoanu nocpeacteom 0-15% MeOH B CH»Cly ¢ monydeHuem 2-xjop-6-

(munepasus-1-mwn)xuuomuna (280 mr, 45%). MS m/z 248,1, 250,1 [M+H]".

Oran C: 2-Xnop-6-(munepasus-1-mwn)xunomua (280 wmr, 1,1 mmonp) obvemuHsun c  2-
METHJIMHAA301-5-00puHoBoi  kucimoroir (387 wmr, 1,5 wmwmoms), xommiekcom 1,1'-
ouc(mdenundochuno) peppouen-namnaauii(Il)muxnopuna muxiaopmerana (80 mr, 0,10 MmoJB),

1,4-muoxcanom (10 mut), u BogabiM pactBopoM 1 M K>COs3 (5 mut, S mmons). Cmech nepemMernmBai
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npu 100 °C B Teuenue 16 u. Cmech pazpensmu mexay EtOAc m H»O. Opranunueckuii cioit
IPOMBIBAJIH COJIEBBIM pacTBOpoM, cywrimid Hax NazSOs, GUIBTPOBAIH U KOHLEHTPHPOBAJIHL.
OcTratok moaBepraiu xpomaTorpaduu Ha CHITUKArese, 3onposaiti mocpeactsom 0-15% MeOH B
CH:2Cly ¢ nonyuenuem 2-(2-metun-2H-unnpa3on-5-wn)-6-(nunepasus-1-mwi)xunomuaa (51 wmr,

20%).

MS m/z 344,1 [M+H]"; '"H SIMP (IMCO-ds) &: 8,52 (s, 1H), 8,46 (s, 1H), 8,18 - 8,22 (m, 2H), 8,05
(d,/J=8,5Tu), 7,88 (d,/=9,0Tn), 7,69 (d, J=9,0 '), 7,60 (d, /= 8,5 T'm), 7,18 (s, 1H), 4,20 (s,
3H), 3,19 - 3,22 (m, 4H), 2,88 - 2,91 (m, 4H), IIpoToH, coorBercTByromumii NH, He Habmomancs.

IIpumep 26

Tlonyuenne coemuuenus 117

+H o¢

i o 2° SPhos Pd G2 SPhos Pd G2
/@\/\( K,CO;4 K,CO;
+ > R » -
Br N”N 1,4-dioxane:H,0 1,4-dioxane:H,O

|\|| 80 °C, 2h 90 °C, 2h
Boc

F

\/)— 1. TFA'DCM Y
T ———

2. HCI/MeOH

Oran A: Cmechb 7-0pom-3-xiop-5-propunnanonuna (120 mr, 0,46 MMOJIb, TIOJYYEHHOTO COTJIACHO
npuUMepy 7), mpem-0yTui 4-(4,4,5,5-rerpamerii-1,3,2-nroxkcaboponan-2-mi)-3,6-
muruapornupuaud-1(2H)-kapookcunata (153 mr, 0,49 MmMous) u xytop(2-auuukiorekcuiipochuHo-
2'.6'-mumetokcu-1,1'-6udennn)(2'-amuno-1,1'-6udennn-2-un) namtamus(Il) (25 mr, 0,034 mmors)
B 1,4-muokcane (3,5 mi) u BogHom pacteope 2 M KoCOs (0,7 mi, 1,4 mmons) Harpesau 10 80 °C
B TeueHue 2 4. HeoumieHHYyI PeakKUHOHHYIO CMeCh OXJIAKJQJIH O KOMHATHOH TeMIlepaTyphl,
GuibTpOBaK uepe3 LETUT U KOHIeHTpupoBaimu. OcCTaTok mnoaBepranu xpomatorpaduu Ha
cunukarene, sarouposanu nocpeacteom 10-50% EtOAc B rekcane ¢ monydeHueM Tper-OyTun 4-
(3-xop-5-propunnHONUH-7-11)-3,6-nuruaponupunut- 1 (2H)-kapbokcunata (120 mr, 72%) B

(dbopmMe KOpUUHEBATOrO TBEPAOro BemmecTsa. MS m/z 364,4, 366,4 [M+H]".
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Otan B: Cmeck 8-dprop-2-metin-6-(4,4,5,5-terpamernn-1,3,2- nuokcadboponan-2-uin)umugasol 1,2-
almupuauaa (69 wr, 0,25 wmmomb), Tper-Oytun  4-(3-xmop-S-propuuHHOIHH-7-11)-3,6-
muruaponupuaun-1(2H)-kap6okcunara (60 mr, 0,16 MMoib) U X1op(2-auuuKiIorekcuadochuHo-
2',6'-numerokcu-1,1'-0udennn)(2'-amuno-1,1'-6udennn-2-un) namiamusi(Il) (12 mr, 0,016 mmos)
B 1,4-muokcane (1,5 mu) u Bogaom pacteope 2 M KoCOs (0,25 mi, 0,5 mmons) Harpeau 10 90
°C B teuenue 2 u. CMech OXJIAKIaJId IO KOMHATHON TEMIEpaTypbl, (PUIbTPOBAIH Yepe3 LENUT, ’
koHUeHTpupoBamu. OcTaTok noABepraau Xxpomarorpaduu Ha CUJIMKarene, SJIIOHPOBAJIH
nocpeactsom 5-10% MeOH B CH)Cly ¢ monyuenuem tper-Oytun 4-(5-¢prop-3-(8-prop-2-
MeTruMIAa3o[ 1,2-a|nupuauH-6-ui ) HUHHOMMH-7-1)-3,6- muruaponupuaus- 1 (2H)-

kapbokcunara (54 mr, 69%) B popme KOPUUHEBOro TBEPAOro BemecTtsa. MS m/z 478,5 [M+H]".

Qran C: K pacteopy mpem-0Oytun 4-(5-¢prop-3-(8-prop-2-metnnumunaso| 1,2-a]nupuaus-6-
YUT)IMHHOJHH-7-11)-3,6- muruaponupuand- 1 (ZH)-kapbokcnnara (54 mr, 0,11 mmons) B CH2Cly
(1,5 mn) nobasysiu TpudTopyKCycHyro kucioty (1,5 mut). PeakunoHHYIO cMech mepemMernnBaim
npu KOMHATHOM Temmeparype B TeueHue 15 muHyT, 3ateM KoHueHTpuposaymm. (OcraTok
pacteopsutt B HC1 8 MeOH (1,25 M) u KOHIEHTpUpOBaIH. DTy METOAUKY MOBTOPSUIH €Lle pa3 C
MOJIyYeHHEM 5-¢prop-3-(8-prop-2-mermmmu nazo[ 1,2-anupunun-6-un)-7-(1,2,3,6-
TeTparuaApONHPUIUH-4-1UJ)IHHHOMNHA Tuapoxyopuna (26 mr, 56%) B ¢popme KenToro TBEpIOro
BEIIIEeCTBA.

MS m/z 378,4 [M+H]", 'H AMP (IMCO-ds) &: 9,82 (s, 1H), 9,35 - 9,42 (br s, 2H), 8,92 (s, 1H),

8,64 (d,J=11,9 T, 1H), 8,43 (s, 1H), 8,21 - 8,25 (brs, 1H), 8,13 (d, J=11,6 T'y, 1H), 6,74 - 6,77
(brs, 1H), 3,87 - 3,92 (br s, 2H), 3,39 - 3,44 (m, 2H), 2,92 - 2,97 (m, 2H), 2,53 (s, 3H).

Hcnonb3yss MeTONMKY, ONMUCAHHYIO Ui TpuMepa 26, MOMOJHHUTEbHBIE COeNMHEHHS,
ONMKMCAHHBIE B HACTOSIIEM JIOKYMEHTE, ObUIH MOJIyUYEHbI IyTeM 3aMEHbI MOIXOIAIIEH OOPHUHOBOM
KHUCJIOTHI Ha 3Tane B, moaxoasmmx peareHTOB W YCIOBUI PEeakIny, C MOJIyUYeHHEeM COeIUMHEHUH,

TAaKHX KakK BLI6paHHI>Ie Hu3:

Coen. Jlanubie

134 | MS m/z 378,4 [M+H]*; 'H SIMP (IMCO-ds) &: 9,21 - 9,26 (br s, 2H), 8,77 (s, 1H),
8,65 - 8,74 (m, 2H), 8,38 (s, 1H), 8,12 (d, J= 13,4 T'y, 1H), 8,06 (d, J= 11,9 ', 1H),
6,70 - 6,74 (br s, 1H), 4,27 (s, 3H), 3,85 - 3,90 (m, 2H), 3,35 - 3,44 (m, 2H), 2,90 -
2,95 (m, 2H).
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Coen.

JlanHble

156

MS m/z 374,4 [M+H]"; 'H AMP (mertanon-ds) 8: 9,65 (s, 1H), 8,89 (d,J=1,0T,
1H), 8,69 (t,J=1,2T'u, 1H), 8,46 (s, 1H), 8,14 (d, /= 0,9 T', 1H), 8,00 (dd, J=11,1,
1,4 Ty, 1H), 6,67 (dt, J=3,4, 1,8 'y, 1H), 4,02 (d, /= 3,1 ', 2H), 3,61 (t, /= 6,1 I'L,
2H), 3,01 - 3,11 (m, 2H), 2,81 (s, 3H), 2,65 (s, 3H), IIporonsi, coorBercTByOMIKEe NH
u HCI, He vabmonammnce.

157

MS m/z 374,4 [M+H]"; 'H SIMP (metanon-ds) : 8,82 (s, 1H), 8,58 - 8,61 (m, 2H),
8,38 (s, 1H), 8,14 (s, 1H), 7,97 (d, J = 10,4 T', 1H), 6,64 - 6,67 (m, 1H), 4,36 (s, 3H),
4,01 - 4,03 (m, 2H), 3,60 (t, J = 6,1 T, 2H), 3,04 - 3,08 (m, 2H), 2,75 (s, 3H),
IIporonsl, cootBerctBytomue NH u HCI, He nabmomanuce.

165

MS m/z 378,4 [M+H]"; 'H SIMP (metanon-ds) 8: 8,73 (d, J = 2,4 I'y, 1H), 8,37 (s,
1H), 7,66 - 7,72 (m, 1H), 7,62 (s, 1H), 7,50 (d, J = 11,4 T, 1H), 6,37 - 6,43 (m, 1H),
6,24 - 6,28 (m, 1H), 4,34 - 4,39 (s, 3H), 3,92 - 3,97 (m, 2H), 3,51 - 3,55 (m, 2H), 2,84
- 2,93 (m, 2H), IIpotownsl, cootBerctByromue NH u HCI, He Habnronamuce.

166

MS m/z 377,4 [M+H]*; 'H SIMP (metanon-ds) §: 8,70 (d, J = 9,8 T', 1H), 8,57 (dd, J
=24, 1,4 T, 1H), 8,44 (s, 1H), 8,31 (d, J = 8,9 T, 1H), 7,99 (s, 1H), 7,94 (m, 2H),
6,52 (brs, 1H), 4,29 - 4,36 (m, 3H), 3,98 (d, J=2,1 I'y, 2H), 3,58 (dd, /= 7.8, 6,1 'y,
2H), 2,96 - 3,04 (m, 2H), IIporounsl, coorBercTByromue NH u HCI, e HaGmonanuce.

167

MS m/z 375,4 [M+H]"; '"H AMP (mertanon-ds) 8: 9,08 (s, 1H), 8,86 (s, 1H), 8,39 (s,
1H), 8,32 (s, 1H), 7,91 (d, J= 11,0 ', 1H), 6,57 - 6,59 (br s, 1H), 3,87 - 3,95 (m,
2H), 3,49 (t, J = 6,1 T, 2H), 2,94 - 2,98 (m, 2H), 2,78 (s, 3H), 2,59 (s, 3H),
IIporonsl, cootercTBytomue NH, He HaOmonamMCh.

171

MS m/z 379,4 [M+H]*; 'H SIMP (IMCO-ds) &: 9,20 - 9,25 (br s, 2H), 8,96 (s, 1H),
8,88 (s, 1H), 8,41 (s, 1H), 8,36 (d, J= 12,5 'y, 1H), 8,11 (d, /= 11,6 T', 1H), 6,73 -
6,76 (br s, 1H), 4,62 (s, 3H), 3,87 - 3,91 (m, 2H), 3,39 - 3,44 (m, 2H), 2,92 - 2,97 (m,
2H).

175

MS m/z 385,4 [M+H]"; 'H SIMP (JIMCO-de) &: 9,25 (s, 1H), 9,05 - 9,10 (br s, 2H),
8,90 (s, 1H), 8,94 (s, 1H), 8,84 (s, 1H), 8,41 (s, 1H), 8,09 (d, J= 11,0 T'y, 1H), 6,72 -
6,75 (m, 1H), 4,32 (s, 3H), 3,88 - 3,92 (m, 2H), 3,40 - 3,45 (m, 2H), 2,91 - 2,96 (m,
2H).

198

MS m/z 388,3 [M+H]". 'H SIMP (IMCO-ds) &: 8,67 (s, 1H), 8,65 (s, 1H), 8,52 (s,
1H), 8,37 (s, 1H), 8,08 (s, 1H), 7,86-7,88 (d, /=11 I'u, 1H), 6,45 (t,J=6,5 'y, 1H),
4,34 (s, 3H), 3,97 (m, 2H), 3,00 (m, 2H), 2,65 (s, 3H), 2,37 (m, 2H), 2,02, (m, 2H).
IIporoH, cootBeTcTBytOM NH, He HabmroqaCs.
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Ilpumep 27

ITonyuenne coemuuenus 128

1. H,, Pd/C, MeOH
rt, 12h

2. MnO,, DMF
rt, 1h

Cycnensuro S-¢prop-3-(8-prop-2-merunumuaaso| 1,2-a|nupuaun-6-un)-7-(1,2,3,6-
TeTParuAPONHPUANH-4-WT)HHHOIMHA ruapoxiopuaa (22 mr, 0,05 mmons) u Pd/C (20 mr) B
MeOH (2 mu) nepemermusamu B atmochepe Hz (1 atM) mpu KOMHaTHOH TeMmmepaType B TeUeHHE
12 u. Cmech GunbpTpoBa yepes HenuT U KoHueHtpupoaiu. Ocratok pactsopsud B JJM®DA (1
mi). K pacteopy mobasisuiu MnQ; (45 mr, 0,5 MMoJib). PeakinOHHYIO CMECh MepeMelnBaIi Py
KOMHATHOM TemmepaType B TeueHune 1 4, 3areM (GUIbTpOBald uepe3 nenuT. DuibTpar
kouientpuposann. Ocratok pacteopsuin B 1,25 M HCl 8 MeOH. Ilocne kOHIEHTpUpPOBAHUS
MOJTyJaJTi 5-¢prop-3-(8-prop-2-metunumunazol 1,2-aJnupunus-6-mn)-7-(munepu tuH-4-
wi)uuHHOIMHA ruapoxyopun (15 mr, 62%) B popme xenToro TBepaAOro BelecTna.

MS m/z 380,4 [M+H]*; 'H SIMP (meranon-ds) 8: 9,69 (s, 1H), 8,93 (s, 1H), 8,79 (d, /= 11,0 I'y,
1H), 8,33 (s, 1H), 8,25 (s, 1H), 7,74 (d, J= 10,7 I'u, 1H), 3,61 (d, J= 12,5 I', 2H), 3,21 - 3,35 (m,

3H), 2,65 (s, 3H), 2,31 (d, J= 14,0 'y, 2H), 2,00 - 2,18 (m, 2H), IIpotonsl, coorBercTByomue NH
u HCI, ne Habironauce.

Hcnonp3yst MeTOIHUKY, OMMCAHHYIO BBILIE JJIs TpuMepa 27, TONMOJHATENBHBIE COSIMHEHNS,
OMHMCAHHBIE B HACTOAIIEM JOKYMEHTE, MOJydaid 3aMEHOH MOAXOMAIINX PEAreHTOB M YCIOBUH

peakiuu, C MOJIyYeHHEM COEeqUHEHHUH, TAKUX KaK BhIOpaHHBIE U3

Coen. Jlanubie

151 | MS m/z 380,4 [M+H]*; 'H SIMP (meranon-ds) &: 8,71 (s, 1H), 8,47 - 8,57 (m, 2H),
8,23 (s, 1H), 8,02 (d, J= 12,2 T, 1H), 7,64 (d, J = 10,1 T'y, 1H), 4,31 (s, 3H), 3,62 (d,
J=11,6 T, 2H), 3,21 - 3,29 (m, 3H), 2,32 (d, J = 13,4 T, 2H), 1,97 - 2,15 (m, 2H),
IIporonsl, cootBerctBytomue NH u HCI, ne nabmoganuce.

177 | MS m/z 376,4 [M+H]*; 'H SIMP (IMCO-ds) &: 9,00 - 9,07 (br s, 1H), 8,87 - 8,95 (br
s, 1H), 8,60 - 8,66 (m, 2H), 8,51 (s, 1H), 8,17 (s, 1H), 8,06 (s, 1H), 7,68 (d, J = 10,5
T, 1H), 4,23 (s, 3H), 3,46 - 3,55 (m, 1H), 3,15 - 3,22 (m, 2H), 3,01 - 3,10 (br s, 2H),
2,64 (s, 3H), 2,12 - 2,19 (m, 2H), 1,98 - 2,07 (m, 2H).
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Coen. Jlanubie

185 | MS m/z 377,3 [M+H]*; 'H SIMP (metanon-ds) 8: 9,21 (s, 1H), 9,01 (s, 1H), 8,45 (s,
1H), 8,38 (s, 1H), 7,78 (d, J=9,5 'y, 1H), 3,63 (d, J=12,5T'u, 2H), 3,23 - 3,40 (m,
3H), 2,90 (s, 3H), 2,71 (s, 3H), 2,34 (d, /= 14,0 I'y, 2H), 2,06 - 2,17 (m, 2H),
IIporonsl, coorerctBytomue NH u HCI, ne Habmomanuce.

192 | MS m/z 379,4 [M+H]*; 'H SIMP (metanon-ds) 5: 8,46 (d, J= 2,4 T'u, 1H), 8,35 - 8,40
(m, 2H), 8,16 (d, J= 8,9 ', 1H), 8,03 (dd, J= 13,2, 1,1 T', 1H), 7,61 (s, 1H), 7,48
(dd, J=11,9, 1,5 T, 1H), 4,29 (s, 3H), 3,30 (br s, 2H), 2,88 - 3,01 (m, 3H), 2,04 (d, J
=12,5Tu, 2H), 1,80 - 1,90 (m, 2H), IIporoH, cootBeTcTBYIOIMt NH, He
HaOmoHacs.

Ilpumep 28

Ilonyuenne coemuuenus 144
F )Oj\
=z H
UL N\)— NaBH(OAC);

CH,Cly, EtOH, rt
N’ 1h

K  cycnensun 5-prop-3-(8-prop-2-metnnumunazol 1,2-a|nupunuH-6-u)-7-(munepu uH-4-
wi)uuHHOIMHA ruapoxiopuaa (175 mr, 0,42 mmons) u Tpuanerokcudoporuapuna Hatpus (900 mr,
4,2 mmois) B CH2Cla (4 mut) u EtOH (1 mun) mobGasisutu pactBop aueransaeruna (0,25 mu, 4,4
mmonb) B EtOH (1 mut). PeaknunoHHyIO cMech IepeMelnnBaiyu Mpd KOMHATHOW TEeMIIepaType B
TeueHue 1 4, 3aT€M racHJId HACHIIEHHBIM BOAHBIM pacTBOpoM K2COs. CMech pazmensyiu Mexay
CH»Cly u H2O. Bonubrii cioit sxctparuposain oaud pa3 nocpeactsom CH>Cly. OO0benuHeHHbIE
opranndeckne dyactd cymwiu Haa NaxSOg ¢unbTpoBagn W KoHUeHTpupoBamu.  OcTtaTok
nojBepraiu XxpoMarorpaduu Ha cunmkarese, souposaiu nocpencteom 0-20% 1,4 u. NHz/MeOH
B CH»Cl, ¢ mnonyuenuem 7-(1-atunnunepuaud-4-un)-5-¢prop-3-(8-prop-2-metnnumunasofl1,2-
a|mupuauH-6-wn)uuaaonHA (120 Mr, 70%) B popMe CBETII0-0paHKEBOTO TBEPAOrO BEIIECTBA.

MS m/z 408,5 [M+H]"; 'H SIMP (metanon-ds) 8: 9,29 (d, J = 1,2 Ty, 1H), 8,70 (s, 1H), 8,22 (s,
1H), 8,01 (dd, J=12,2, 1,2 Ty, 1H), 7,88 (d, J=2,1 T', 1H), 7,65 (d, J = 10,7 T, 1H), 3,36 - 3,39
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(m, 2H), 2,98 - 3,09 (m, 1H), 2,76 (q, J = 7,2 Ty, 2H), 2,44 - 2,55 (m, 5H), 2,16 (d, J = 13,1 T’
2H), 1,95 - 2,03 (m, 2H), 1,27 (t, J = 7,2 T, 3H).

HCHOJ’IBSyﬂ METOAUKY, ONMCAHHYIO BBILIEC JIA IIpUMEepa 28, JOIIOJIHUTCIJIBHBIC COCAUHCHHA,
ONKMCAaHHBIEC B HACTOALIEM JOKYMECHTE, NOJYyYaAJId MNYTEM 3aMEHbI NOAXOOALINX PEarcHTOB U

YCIIOBHUIT pEAKIUH, C TIOJYYEHHEM COETUHEHHH, TAKIMX KaK BhIOpAHHbBIE U3

Coen. Jlanubie

153 | MS m/z 406,5 [M+H]"; 'H SIMP (metanon-ds) &: 8,83 (s, 1H), 8,55 (d, J=1,5Tm,
2H), 8,38 (s, 1H), 8,01 (dd, /=128, 1,2 'y, 1H), 7,97 (dd, J= 11,3, 1,2 Tu, 1H), 6,63
- 6,67 (brs, 1H), 4,32 (s, 3H), 4,25 (d, J=13,1 'y, 1H), 3,88 - 4,01 (m, 2H), 3,38 -
3,50 (m, 3H), 3,10-3,18 (m, 2H), 1,49 (t, J = 7,3 I'u, 3H), npoTOH, COOTBETCTBYOLIHI
HCI, ne nabmromaiics.

154 | MS m/z 408,5 [M+H]*; 'H SIMP (metanon-ds) &: 8,66 - 8,71 (m, 1H), 8,48 - 8,54 (m,
2H), 8,21 (s, 1H), 8,01 (dd, J=12,8, 1,2 ', 1H), 7,63 (d,J=10,7 I'u, 1H), 4,31 (s,
3H), 3,42 - 3,55 (m, 2H), 3,12 (t, /= 12,4 T'y, 1H), 2,91 - 2,97 (m, 2H), 2,70 - 2,78
(m, 2H), 2,23 (d, /= 13,1 I'u, 2H), 1,98 - 2,14 (m, 2H), 1,33 (t, /= 7,3 I'u, 3H).

183 | MS m/z 404,4 [M+H]*; H SIMP (JIMCO-ds) &: 8,63 (d, J = 6,4 T'n, 2H), 8,51 (s, 1H),
8,18 (s, 1H), 8,06 (s, 1H), 7,74 (d, J = 10,4 Ty, 1H), 4,23 (s, 3H), 3,12 - 3,25 (m, 3H),
2,86 - 2,96 (m, 2H), 2,64 (s, 3H), 2,45 - 2,55 (m, 2H), 1,97 - 2,05 (m, 2H), 1,84 - 1,91
(m, 2H), 1,06 - 1,17 (m, 3H).

184 | MS m/z 405,5 [M+H]*; 'H SIMP (metanon-ds) &: 8,83 (d, J=9,5 'y, 1H), 8,61 (d, J =
2,3 T, 1H), 8,45 (s, 1H), 8,35 (d, J=8,5 'y, 1H), 8,07 (s, 1H), 8,02 (d, J=11,7 I,

1H), 7,91 (d, J= 12,4 T, 1H), 6,54 (br s, 1H), 4,33 (s, 3H), 4,22 (d, J = 15,4 ', 1H),
3,81 - 3,99 (m, 2H), 3,37 - 3,49 (m, 3H), 3,04 - 3,15 (m, 2H), 1,48 (t, J = 7,2 T'w, 3H).

186 | MS m/z 4053 [M+H]*; 'H SIMP (metanon-ds) 8: 9,04 (d, J= 0,9 T'w, 1H), 8,39 (d, J =
1,2 Tw, 1H), 8,27 (s, 1H), 8,05 (d, J= 0,9 T'u, 1H), 7,66 - 7,73 (m, 1H), 3,47 (d, J =
11,9 Ty, 2H), 3,07 - 3,17 (m, 1H), 2,90 (q, J = 7,2 Ty, 2H), 2,76 (d, J = 0,9 T, 3H),
2,69 (t, J= 11,6 T, 2H), 2,54 (s, 3H), 2,23 (d, J = 13,7 T, 2H), 2,04 (qd, J = 12,9,
3,5 Ty, 2H), 1,32 (t, J= 7,3 Ty, 3H).

193 | MS m/z 407,5 [M+H]*;'H SIMP (metanon-ds) §: 8,47 (d, J= 2,4 T, 1H), 8,37 - 8,41
(m, 2H), 8,18 (d,J = 8,7 'y, 1H), 8,04 (d, J= 13,3 T'y, 1H), 7,63 (s, 1H), 7,49 (d, J =
12,2 T, 1H), 4,30 (s, 3H), 3,42 - 3,52 (m, 2H), 2,87 - 3,01 (m, 3H), 2,59 - 2,76 (m,
2H), 2,15 (d, J = 16,6 T'w, 2H), 2,00 (m, 2H), 1,32 (t, J = 7,3 Ty, 3H).

201 | MS m/z 406,3 [M+H]"; 'H SIMP (metanon-ds) &: 9,58 (s, 1H), 8,89 (s, 1H), 8,50 (d, J
=2,6Tw, 1H), 8,24 (d, J= 14,3 'y, 1H), 7,97 (d, J = 11,6 T'y, 1H), 7,91 (s, 1H), 6,50
(brs, 1H), 4,29 (s, 3H), 2,92 (t, /= 6,7 T'y, 2H), 2,77 - 2,83 (m, 2H), 2,70 (d, /= 7,3
Iy, 2H), 1,31 (brs, 2H), 1,25 (t, J = 7,2 Ty, 3H).

202 | MS m/z 408,3 [M+H]"; '"H SIMP (metanon-ds) &: 9,59 (brs, 1H), 8,91 (br s, 1H), 8,51
(brs, 1H), 8,25 (d, J=13,1T'u, 1H), 7,82 (br s, 1H), 7,74 (d, /= 12,4 T'u, 1H), 4,30
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Coen. Jdannsbie

(brs, 3H), 3,68 (d, J = 9,3 ', 2H), 3,20 (br s, 3H), 3,08 (br s, 2H), 2,28 (d, J = 14,8
'y, 2H), 1,99 - 2,12 (m, 2H), 1,35 - 1,44 (t, J= 7,2 Ty, 3H).

IIpumep 29
Ilonyuenne coemuuenus 108
0
CO,Et
2 Br NO, 1) HCI, AcOH Br NO,
Br NO, BocN Cs,CO; 2) Boc,O, NEt;
EtO,C MeOH
F DMF, 50 °C F
: F
r 18 h o} o
BocN
BocN o
A g
H
0B NH,  cucCl, CuCl, Br cl Cul
Zn, NH,CI isoamyl nitrite o) 1,10-phenanthroline
—— _— >
MeOH CH4CN, 60 °C DMF, 70 °C
BocN F BocN F 1h
Ph YO 1) HCI, H,O, AcOH SPhos Pd G2,
2) Boc,0, NEt, _
N Cl MeOH B2p|n2, KOAc,
HN A
A 1,4-dioxane
90°C,3h

BocN F BocN

CN

C|/<\:Nr\/)_ v

SPhos Pd G2, K,COs,

~N
Dal HCI
—_—
1,4-dioxane,

rt, 4 h

1,4-dioxane:H,O
90°C,2h

BocN

Oran A: 1-bpom-2,3-mudrop-5-autpodenzo: (10,0 r, 42,0 MMOIIB, MOMYyUYEHHBIH B IpUMeEpe 7, dTar
A) obvemuus ¢ mpem-0yTun 4-(3-3TOKCH-3-0KCO-MPONAHOUI)THIePHANH- | -kapOOKCHIATOM
(13,8 1, 46,2 mmons) B IM®A (100 mi). K pacteopy mobasimsun Cs2COs (27,4 1, 84,0 Mmmous).
IMocne nmoGamieHus: cMech CTaHOBWJIACH TeMHO-kKpacHOW. Cmech mepemernnBanu npu 60 °C B
teuenue 4 u. Cmech pasznessuin mexay EtOAc u Bogueim pacteopom 0,5 M HCI. Opranudeckuii
CJIOW TPOMBIBAJIH COJIEBBIM PacTBOpOM, cyuriid Hag NaxSOs, GunbTpoBain U KOHIEHTPHUPOBAIH

c NOJIy4YeHHEM mpem-0yTuin 4-[2-(2-6pom-6-pTOp-4-HUTPO-PEeHN )-3-3TOKCH-3-0XO0-
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npornaHowi [munepuauH- 1 -kapbokcunara (21,5 r) B popme Heouniennoro maciaa. MS m/z 515,5,

517,5 [M-HJ-.

Ortan B: Heoummennsnii matepuan u3 stana A cycnennuposaimn B AcOH (40 mu) m BomHOM
pactBope konu. HCI1 (37 macc.%, 40 mut). Cmech Harpesasu npu 120 °C B Teuenue 4 4, 3atem 100
°C B reuenue 16 4. Jleryumne BelecTBa yIaisuld IPU MOHUKEHHOM JaByieHHH. OCTaTOK paCTBOPSIIH
B MeOH (100 mu1) u tpudTinamune (23,4 mui, 168,0 mmons). K cmecu nobasisuiu mu-mpem -0y i
mukap6onart (13,7 r, 63,0 mmoss). CMech nepemMernBaiy pu KOMHATHOM TEMIIEPATYpe B TEUEHHE
30 muH. JleTyunii MaTepra yIajsuid U3 CMECH NP MOHMKEHHOM AaBjieHnH. OCTaTOK MOoABEpraIn
xpomaTtorpadun Ha cuiamkaresne, saroupoBain nocpeactsom 0-20% EtOAc B CHuCly ¢
MOJIYYeHHEM mpem-0yTHIT 4-[2-(2-6pom-6-pTop-4-HuTpOo-heHun )aueT |nunepuauH- 1 -

kap6okcunata (10,2 r, 55%). MS m/z 4435, 445 5 [M-H].

Oran C:. mpem-bytun 4-[2-(2-6pom-6-pTop-4-HUTpO-heH1)aueTu | munepuait- 1 -kapookcumaT
(10T, 22,5 Mmmonb) obbeaunsm ¢ Zn (73,2, 112 mmons), NH4Cl (24,1 1, 450 mmons) u MeOH (100
mit). Cmeck nepemerunBanu npu 40 °C B teuenue 3 u. Cmeck pazdasisuim EtOAc u dunbTpoBamu
yepes HenmuT. OuabTpaT KOHUEHTPUPOBAJIH C TOJyYeHHeM mpem-0yTun 4-[2-(4-amuHO-2-0pom-6-
drop-pennn)anermwn|nunepuann-1-kapookcunara (9,5 r, 100%). MS m/z 315,2, 317,2 [M-
Boc+H]".

Oran D: mpem-bytun 4-[2-(4-amuna0-2-0pom-6-Grop-heHm)aneru |nunepuanH- 1 -kapdokcumat
(9,5 r, 23 mmous) oowemuns ¢ CuCl (4,6 r, 46 mmons), CuClz (9,3 r, 69 mmons) u CH3;CN (100
wi). K cmecu mo kxarism moGasisuin u3oamuia HATput (9,3 mut, 69 mmons) mpu 0 °C. Cmech
nepemernnBayu mpu 60 °C B reuenue 2 u. Cmecsk pasaessuin mexxay EtOAc u H2O. Oprannyeckuit
CJIO¥ MPOMBIBAJIM COJIEBBIM PAcTBOPOM, Cymumin Hag NaxSOs, GUIbTPOBAIH U KOHIIEHTPHPOBAIIH.
OcraTok nmoasepraau xpoMarorpaduu Ha CUIHKarese, amonposaiu nmocpencrsom 0-40% EtOAc B
reKcaHe C mojiyueHuem mpem-0ytun 4-[2-(2-6pom-4-xnop-6-prop-denmn)auern|nunepuaus- 1-
xapbokcunara (7,5 r, 75% seixon). 'H SIMP (aueton-ds) (1: 7.56 (t, J=1,7 T'u, 1H), 7,34 (dd, J =
9,1, 1,9 T, 1H), 4,15 (d, J = 1,9 T'y, 2H), 4,11 (br d, J = 12,0 'y, 2H), 2,78 - 2,96 (m, 3H), 1,98
(brd, J=12,3 T, 2H), 1,48 - 1,58 (m, 2H), 1,46 (s, 9H).

Oran E:. mpem-Bytun 4-[2-(2-6pom-4-x510p-6-drop-deHun)auern|nunepuaun- 1 -kapOokcumat
(7,5 1, 17 mmonb) oObenuHsm ¢ OeH3omt ruapazugom (3,6 r, 26 mmods), Cul (0,321, 1,7 Mmmors),

1,10-¢penantpomunom (0,31 r, 1,7 mmons) u mpem-0yrokcuaom Hatpus (3,36 r, 35 Mmob) B
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JIM®A (50 mi). Cmech mepemernnBami B atMochepe Nz npu 70 °C B Teuenune 1 u. Cmech
paznemsuin mexay EtOAc u 0,25 M HCI (Bogn.). OpraHuyeckuii CJIOi MPOMBIBAINA COJIEBBIM
pactBopom, cyumman Hax NaxSOs, ¢uibrpoBamu u KoHueHTpuposand. OCTaTok MOIBepraiu
xpomatorpadun Ha CuHiukarene, amoupoBann nocpeactsom 0-40% EtOAc B rekcane c
nonyueHnem  mpem-0ytun  4-(1-6enzous-7-xa0p-S-prop-2H-tiuHH0MMH-3-11) munepu auH- 1 -

kapbokcuiara (6,4 r, 79%). MS m/z 470,6, 472,6 [M-H]".

OQran  F:  mpem-byrun  4-(1-6en3ous-7-xnop-5S-prop-2H-tiuauommH-3-win)nunepuaiuH- 1 -
kapbokcuiar (6,2 r, 13 MMone) cycnenaupoBanu B KoHi. BogHom pacteope HCI (37 macce.%, 30
wut) u EtOH (20 mut). Cmech Harpesasm npu 100 °C B Teuenne 24 4. Cmech oxnaxnam go 60 °C.
Uepes cmechk bapOoTHpOBamK BO3ayX B TeueHue S5 4. Jleryumii maTepuan ynaasuid motokoM Nz, K
HEOYHIIeHHOMY ocTaTKy nobasnsiin MeOH (50 mut), Tpuatunamus (7,4 M, 53 MMOIB), u 3aTeM
mi-mpem-0ytun  gukapOonar (5,7 r, 26 mmonb). CMech mNepeMelINBad NPU KOMHATHOMW
temnepatype B TedeHne 30 mmH. JleTyume BelnecTBa yHaSIM IPU MOHHUKEHHOM JaBJICHUML.
OcraTok moaBepraau xpoMarorpaduu Ha CUIHKarese, smonposaiu nocpeacrsom 0-60% EtOAc B
rekcane C nonyueHueMm —mpem-Oytin  4-(7-xa0p-5-PTop-UuHHOMMH-3-U)TUIEepUIUH- 1 -
kapbokcuiara (3,0 r, 62%).

MS m/z310,2, 312,2 [M-tBu+H]". 'H SIMP (aueron-ds) &: 8,38 (s, 1H), 8,09 (s, 1H), 7,71 (dd, J =

9,5,1,9Tw, 1H), 4,26 - 4,38 (m, 2H), 3,49 (tt, J = 12,0, 3,7 T, 1H), 3,00 (br s, 2H), 2,10 - 2,15 (m,
2H) 1,95 (qd, J = 12,6, 4,4 T, 2H), 1,49 (s, 9H).

Oran G: B 50-mu npoOupke ¢ 3aBUHUMBAIOIIEICS KPBIIKON B3BELIMBAIA MOPOILIKOOOPA3HBIH
mpem-0ytui 4-(7-xa0p-5-prop-uHHOMH-3 -1 nunepuaut- 1 -kapookcumat (1,00 r, 2,73 Mmmos),
3ateM Oe3Bommblii 1,4-muokcan (27 mi), 3atem (Bpin)2 (0,76 r, 3,0 MMOIIB), TpeaBapUTENLHBIM
kataymzarop SPhos Pd G2 (0,20 r, 0,27 MMOJIb) U MIOCIEIHUM - TTOPOLIKOOOPA3HBIN aleTaT Kajius
(1,02 1, 10,4 mmonp). 3aTeM uepes KEITYIO CMECh MPOMYCKAIM aproH B TEUEHHE 2 MUH, MAPOBYIO
a3y mpoayBasid, U MPOOUPKY 3aKPbIBAM KPBILIKOW W TepMETHYHO 3amedarsiBayid. [IpoOupky
MOMEINAJI B AJIFOMHHHUEBBIN TEPMOCTAT U MHTEHCUBHO nepemermnan npu 90 °C B Teuenue 3 4.
3aTeM pPEaKUHOHHYID CMECh OXJIAXKAAJH OO0 KOMHATHOW TeMmmepaTypbl. TeMHO-KOPUYHEBYIO
PEeaKLHOHHYIO cMech (rIbTpoBan uepes ueant. Llenut npomeisaiu ¢ nomoripio EtOAc (60 mn).
3atem KOopuuHeBHIi puabTpaT npomMeiBasiu Boxoi (60 mi), 50% soxn. NaHCOs3 (2 pasa mo 60 mi),
U coneBbIM pactBopoM (60 wmut), 3artem cymmin Han Oe3BoaHbiM Na2SQ4, pumbTpoBamM H

KOHIIEHTPHPOBAJIU MPH MOHUYKEHHOM JIABJIEHUH C MOTy4eHueM mpem-0ytun 4-[S-dprop-7-(4,4,5,5-
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teTpameTii- 1,3, 2-nnokcaboposaH-2-1i1)UIMHHONIKUH-3 -1 [nunepu auH- 1 -kapOokcunata B ¢popme
HEOUHINEHHOT0 TEMHO-KOPUYHEBOI'O MOpOIIKa Oe3 najgbHeNIed OUnCTKH.
MS m/z 490,5 [M+MeOH+H]"; 'H SIMP (xnopodopm-d) 8: ppm 8,84 (s, 1H), 7,87 (s, 1H), 7,72 (d,

J=9,5Tu, 1H), 4,37 (br s, 2H), 3,45 (tt, 1H), 2,98 (br s, 2H), 2,16 (br d, J = 13,6 T, 2H), 1,93
(qd, J= 12,6, 4,0, 2H), 1,52 (s, 12H), 1,42 (s, 9H).

Oran H: B npoOupky ¢ 3aBUHYMBAIOIIENCS] KPBIMIKON 3arpy’kajid TBEPIABIA O-XJIOP-2-METHII-
umuaaso[ 1,2-b|mupunasun-8-kapdborutpun (0,14 r, 0,72 mmosib) u 6e3Bonusiii 1,4-nuokcas (6,56
MIT), 3aTeEM mpem-0yTuin 4-[5-prop-7-(4,4,5,5-rerpameru-1,3,2- muokcaboposan-2-
W1)UUHHOJMH-3-wi [nunepunun-1 -kapookcumatr (0,30 r, 0,66 MMOJb), NpeaBapUTENbHBIM
katayu3atop SPhos Pd G2 (0,047 r, 0,065 mmons), rpanynupoBanabiii KoCO3 (0,27 1, 1,96 Mmmors)
u Boxay (0,33 mut). KopuuHeByro cMech pOAyBajik aprOHOM B TE€UEHHE 5 MUHYT, 3aTEM 3aKPbIBAJIH
3aBHHYMBAIOICHCS KPBIIIKOH. PeaknmoHHyr0 cMech mHTeHCHBHO nepemernmBaimn npu 90 °C B
TeueHre 3 4. PeakIIMOHHYIO CMeCh OXJIQXKJAlI 10 KOMHATHOH Temrepatypsl, pasdasisiin EtOAc
(100 mi1), mpomeIBasi BOoH (2 pasza no 100 mi) u cosnesbiM pactsopoM (100 mut), 3aTem cymmian
Haz 6e3BomHbiM NaxSO4, pumbTpoBau 1 KOHLIEHTPHPOBAJIU MPU MOHMKEHHOM JaBJjieHHH. TeMHO-
KOPHYHEBbI HEOUMINEHHBIH MaTepHUasl OYHINAIM KOJOHOYHOH XpoMarorpaduell Ha CHIMKarese
(rexcan/EtOAc rpagrieHTHOE JIIOUPOBaHUE) C TOJdy4YeHHeM mpem-0ytin 4-[ 7-(8-unano-2-mMmetui-
umunaso[ 1,2-b|nupunazus-6-mn)-5-GTop-unHHOINH-3 -1 [nunepuauH- 1 -kapbokcunara (0,182 r,
57%) B popme xenToro moporKa.

MS m/z 488,5 [M+H]"; 'H SIMP (xnopodopm-d) &: 8,87 (s, 1 H), 8,18 (d, J=10,2 Ty, 1 H), 8,03
(s, 1 H), 8,00 (s, 1 H), 7,91 (s, 1 H), 437 (brd, J=5,6Tu, 2 H), 3,49 (tt, /= 12,0, 3,4 I';, 1 H),

2,98 (brt,J=122Tw, 2 H), 2,63 (s, 3 H), 2,16 (brd, J= 12,5 T, 2 H), 1,93 (qd, J= 12,6, 4,0 Ty,
2H), 1,50 (s, 9 H).

OQran 1.  mpem-byrtun  4-[7-(8-unano-2-metmn-umuaaso[ 1,2-bnupunasus-6-wmi)-S-ptop-
UUHHOIMH-3-mwi |[munepus- 1 -kapookcunat (0,060 r, 0,12 Mmmons) pactBopsiin B 6e3BoaHOM 1,4-
mokcane (4 mi), u gobaensutn 4,0 M pacteop HCI B 1,4-guokcane (0,15 mut, 0,60 mMmouns).
PeakunoHHyIO CMech epeMelInBalli P KOMHATHOM TeMIlepaTtype B TedeHue 4 4, mocie 4ero
PEaKLHOHHYIO KOHLIEHTPHPOBAJIA HA POTOPHOM BaKyYyMHOM Hcrnaputene. HeounieHHbIi npoayKT

pactupanu B Et20 (5 i), 3atem cyumim B riiyOOKOM BakyyMe C mojiydeHuem 6-[S-¢rop-3-(4-
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TUTEPH AT ) LI HHOJIUH-7-1J1 |-2-Me TiiI-uMu aa3o| 1,2-b Jnupu na3us-8-kapOoHUTpUIA

runppoxiiopuaa (0,060 r, 100%) B popme KOpHUUHEBATOrO TBEPIOTO BELIECTBA.

MS m/z 388,4 [M+H]*; 'H SIMP (metanon-ds) &: 9,11 (s, 1 H), 8,81 (s, 1 H), 8,42 (d, J=11,3 T,

1 H), 8,37 (s, 1 H), 8,30 (s, 1 H), 3,58 - 3,77 (m, 5 H), 2,63 (s, 3 H), 2,21 - 2,47 (m, 4 H).
Hcnonb3yst METOIUKY, OMMCAHHYIO BhILIE AJIs1 MPUMepa 29, TONOJHUTEbHbIE COEANHEHHS,

OIMCAHHbIE B HACTOALIEM IOKYMEHTE, MOJIyYad MyTeM 3aMeHbI MOIXOSIIEro apuil rajuaa Ha

stane H, moaxonsinux peareHTOB M YCJIOBHU PEAKIUH, C MOJYyUYEHHEM COEOUHEHUH, TaKHUX Kak

BbIOpPAaHHBIE U3

Coen. Jlanubie

91 | MS m/z 363,4 [M+H]"; 'H SIMP (meranon-ds) 8: 9,77 (d, J= 2,4 T, 1H), 9,54 (d, J =
2,1 T, 1H), 8,84 (s, 1H), 8,35 (s, 1H), 8,16 (d, /= 9,2 T'y, 1H), 8,08 (s, 1H), 3,61 -
3,70 (m, 3H), 3,28 - 3,37 (m, 2H), 2,67 (s, 3H), 2,31 - 2,44 (m, 4H), [IpoTonsL,
cootBerctytoire NH u HCI, He Habnromanuce.

92 | MS m/z 380,4 [M+H]*; 'H SIMP (metanon-ds) 8: 9,27 (d, J= 1,2 T, 1H), 8,78 (s,
1H), 8,46 (dd, J=11,0, 1,2 T, 1H), 8,31 (s, 1H), 8,21 (s, 1H), 8,12 (dd, J= 10,4, 1,5
T, 1H), 3,59 - 3,69 (m, 3H), 3,27 - 3,37 (m, 2H), 2,66 (d, J = 0,9 Ty, 3H), 2,32 - 2,45
(m, 4H), ITpoTtonsr, cootBercTrytoure NH u HCI, He Habmomamuce.

93 | MS m/z 387,5 [M+H]*; 'H SIMP (metanon-ds) 8: 9,61 (d, J=1,5Tu, 1H), 9,01 (d, J=
1,5 Ty, 1H), 8,80 (s, 1H), 8,31 (s, 1H), 8,21 (d, /= 1,2, 1H), 8,13 (dd, J=10,5, 1,7
I'u, 1H), 3,60 - 3,70 (m, 3H), 3,28 - 3,36 (m, 2H), 2,66 (d, /= 0,9 I'y, 3H), 2,31 - 2,45
(m, 4H), IIporonsl, coorBercrByrouire NH u HCI, e HaGmoganuce.

94 | MS m/z 363,4 [M+H]"; 'H SIMP (metanosn-ds) 8: 9,47 (s, 1H), 8,75 (s, 1H), 8,44 (br d,
J=9,5Tu, 1H), 8,29 (s, 1H), 8,15 (dd, /=10,7, 1,5Tu, 1H), 7,99 (d, J=9,5 T'u, 1H),
3,60 - 3,69 (m, 3H), 3,25 - 3,37 (m, 2H), 2,69 (s, 3H), 2,30 - 2,44 (m, 4H), IIpoToHsL,
cootBercryroire NH u HCI, He Habmromanuce.

95 | MS m/z 362,4 [M+H]*; 'H SIMP (metanosn-ds) &: 8,61 (s, 2H), 8,47 (s, 1H), 8,40 (s,
1H), 8,19 (dd, J=10,7, 1,2 T, 1H), 8,03 (dd, J=9,0, 1,7 T'y, 1H), 7,87 (d, J=9,2
Ty, 1H), 4,36 (s, 3H), 3,62 - 3,70 (m, 3H), 2,39 - 2,46 (m, 2H), 2,28 - 2,39 (m, 2H),
IIporonsl, cootBerctByromue NH u HCI, ve nabmonanuce; CHz nepexpriBaercs
IMUKOM PaCTBOPUTEIIA.

96 | MS m/z 380,4 [M+H]*; 'H SIMP (meTanon-ds) &: 8,99 (s, 1H), 8,51 (d,J= 17,4 'y,
2H), 8,32 (d, /= 10,7 T, 1H), 8,18 (s, 1H), 7,59 (d, J = 12,2 Ty, 1H), 4,25 (s, 3H),
3,72 (t, J= 10,1 T, 1H), 3,61 (d, J= 12,2 ', 2H), 3,28-3,32 (m, 2H), 2,22-2,47 (m,
4H), IIporownsl, cootBercTByromue NH u HCI, e HaOnronanuce.

97 | MS m/z 380,4 [M+H]*; 'H SIMP (metanosn-dy) 5: 9,06 (s, 1H), 8,84 (s, 1H), 8,60 (s,
1H), 8,41 (br d, J="7,0 T, 1H), 8,22 (br d, J=10,1 T, 1H), 7,66 (d, J=11,3 'y,
1H), 4,40 (s, 3H), 3,82 (t, J = 10,4 I'y, 1H), 3,68 (d, J = 12,5 T'y, 2H), 3,35-3,42 (m,
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Coen.

JlanHble

2H), 2,47 (d, J=11,9 I'u, 2H), 2,33-2,44 (m, 2H), IIpoTonsl, cooTBercTByI0mMe NH
u HCI, ne nabmonanuce.

99

MS m/z 363,4 [M+H]"; 'H SIMP (metanon-ds) &: 9,14 (s, 1H), 8,59 (d, J=9,8 'y,
1H), 8,47 (d, J=10,1 I'u, 1H), 8,44 (dd, J=10,7, 1,5 Ty, 1H), 8,41 (s, 1H), 8,31 (s,
1H), 3,60 - 3,70 (m, 3H), 3,30 - 3,35 (m, 2H), 2,67 (d, J= 0,9 'y, 3H), 2,31 - 2,43 (m,
4H), IIporownsl, cootBercTByromue NH u HCI, e HaOnronanuce.

101

MS m/z 376,5 [M+H]"; 'H SIMP (metanon-ds) &: 8,84 (d, /= 1,2 T, 1H), 8,81 (s,
1H), 8,39 (s, 2H), 8,29 (s, 1H), 8,21 (dd, J= 10,4, 1,2 T'y, 1H), 3,62 - 3,67 (m, 3H),
3,28 - 3,33 (m, 2H), 3,04 (s, 3H), 2,55 (s, 3H), 2,30 - 2,43 (m, 4H), [IpoToHsL,
cootBerctytoire NH u HCI, He Habmromanuce.

103

MS m/z 376,5 [M+H]"; '"H AMP (mertanon-ds) 8: 9,21 (s, 1H), 8,75 (s, 1H), 8,27 -
8,39 (m, 2H), 8,12 (d, J=10,6 T';, 1H), 8,08 (s, 1H), 3,62 - 3,69 (m, 3H), 3,29 - 3,36
(m, 2H), 2,78 (s, 3H), 2,65 (s, 3H), 2,30 - 2,45 (m, 4H), I[IpoTOHBI, COOTBETCTBYIOLIHE
NH u HCI, ne Habmonanuce.

104

MS m/z 3874 [M+H]"; '"H AMP (mertanon-dy) 8: 8,67 (d, J=1,5Tu, 1H), 8,64 (s,
1H), 8,64 (brs, 1H), 8,63 (br s, 1H), 8,42 (d, /J=1,5Tn, 1H), 8,25 (brd,J=10,1 I',
1H), 4,36 (s, 3H), 3,69 - 3,75 (m, 1H), 3,66 (d,J=12,8 I'u, 2H), 2,42 (d, J=12,5Tn,
2H), 2,35 (qd, J=12,8, 3,4 ', 2H), [Iporonsl, cootserctByromue NH u HCI, e
HaOmopanucs, CH, mepexkpbiBaeTcst MHKOM PacTBOPUTEIIS.

105

MS m/z 391,2 [M+H]"; 'H SIMP (xnopodopm-d) &: 8,86 (s, 1H), 8,23 (dd, J=10,8,
1,5 Ty, 1H), 7,92 (s, 1H), 7,81 (d, J= 0,7 I'u, 1H), 7,53 (s, 1H), 3,42 - 3,52 (m, 1H),
3,33 (brd, J=12,2Tu, 2H), 3,20 (q, J=7,6 I'u, 2H), 2,87 - 2,96 (m, 2H), 2,56 (s,
3H), 2,14 - 2,22 (m, 2H), 1,92 (dq, J= 11,2, 4,2 Ty, 2H), 1,51 (t, J= 7,6 'y, 3H),
ITpotown, cootBercTBytomuii NH, He HaOmomancs.

106

MS m/z 393,1 [M+H]"; '"H AIMP (IMCO-ds) 6: 9,18 (s, 1H), 8,39 (dd, J=11,1,5Tn,
1H), 8,16 (s, 1H), 8,09 (d, J= 0,7 T'w, 1H), 7,56 (s, 1H), 4,22 (s, 3H), 3,47-3,56 (m,
3H), 3,01 - 3,09 (m, 2H), 2,39 (s, 3H), 2,07 - 2,24 (m, 4H), [IpoToH,
cootBercTByroiuii NH, He HaOmonacs.

107

MS m/z 393,1 [M+H]"; 'H IMP (IMCO-ds) &: 8,93 (s, 1H), 8,32 (d, J=11 I'y, 1H),
8,19 (s, 1H), 8,13 (s, 1H), 7,99 (s, 1H), 5,77 (br s, 1H), 4,99 (s, 2H), 3,12 - 3,20 (m,
3H), 2,71 - 2,80 (m, 2H), 2,43 (s, 3H), 1,96 - 2,03 (m, 2H), 1,82 - 1,96 (m, 2H),
IIporoH, cootBeTcTBytommi NH, He HabmroqaCs.

109

MS m/z 380,4 [M+H]"; '"H IMP (metanon-ds) 8: 9,22 (s, 1H), 8,75 (s, 1H), 8,60 (s,
1H), 8,31 (d,/=10,4Tu, 1H), 7,82 (t, /=82 Tu, 1H), 7,68 (d, /=89 I'u, 1H), 4,37
(s, 3H), 3,85 (t, J=11,3 Ty, 1H), 3,68 (d, J=12,2T'u, 2H), 3,34 - 3,42 (m, 2H), 2,48
(d,/J=12,8Tu, 2H), 2,39 (q,J = 11,8 ', 2H), IIpoTtonsl, cootBercTByroure NH u
HCI, ne HabOmromaucs.

112

MS m/z 403,1 [M+H]"; 'H SIMP (xnopodopm-d) &: 8,78 (s, 1H), 8,22 (d, J = 12I'L,
1H), 7,90 (s, 1H), 7,80 (s, 1H), 7,10 (s, 1H), 3,33 - 3,49 (m, 1H), 3,31 (d, /= 12,4 'y,
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Coen.

JlanHble

2H), 2,90 (t, J = 12,2 T'y, 2H), 2,70 - 2,74 (m, 1H), 2,56 (s, 3H), 2,17 (d, J=12,4 ',
2H), 1,85 - 1,92 (m, 2H), 1,25 - 1,38 (m, 2H), 1,22 - 1,25 (m, 2H), I[IporoH,
cootBercTByromuii NH, He Habromancs.

118

MS m/z 393,1 [M+H]"; 'H SIMP (xnopodopm-d) &: 8,59 (s, 1H), 8,03 (d, J=1,2 T,
1H), 7,91 (s, 1H), 7,74 (dd, J= 10,4, 1,2 T'u, 1H), 7,63 (s, 1H), 3,43 - 3,50 (m, 3H),
3,01 (t, J=12Tu, 2H), 2,90 (s, 3H), 2,83 (s, 3H), 2,25 (d, J = 13,2 'y, 2H), 2,03 -
2,06 (m, 2H), IIporon, cootBercTBytomii NH, He Habmomancs.

126

MS m/z 3772 [M+H]"; 'TH IMP (IMCO-ds) &: 9,13 (s, 1H), 8,41 (d, J=10,5T'n,
1H), 8,11 (s, 1H), 7,33 (s, 1H), 3,43 (s, 2H), 3,24 (s, 1H), 3,16 (d, /= 12,0 T'u, 2H),
2,78 (s, 3H), 2,55 (s, 3H), 2,05 - 1,82 (m, 4H), [TpotoHsl, cootBeTcTBytoLIe NH, He
Ha OO 1AJTUCE.

133

MS m/z 394,1 [M+H]"; '"H IMP (metanon-ds) 8: 9,03 (s, 1H), 8,47 (dd, J=11,2,
1,6I'u, 1H), 8,24 (s, 1H), 8,22 (s, 1H), 3,59 - 3,63 (m, 3H) ,3,24 - 3,28 (m, 2H), 2,92
(s, 3H), 2,85 (s, 3H), 2,29 - 2,37 (m, 4H), Hab1r04aJ1Csi TPOTOH, COOTBETCTBYIOLIHIA
NH

137

MS m/z 378,0 [M+H]"; 'H SIMP (JIMCO-de) §: 9,00 (s, 1H), 8,29 (d, J= 9,8 I'y, 1H),
8,16 (s, 1H), 7,63 (s, 1H), 3,22 - 3,31 (m, 1H), 3,14 (d, J= 11,9 T, 2H), 2,76 (s, 3H),
2,71 (d, J= 11,0 T'u, 2H), 2,60 (s, 3H), 1,97 - 2,00 (m, 2H), 1,82 - 1,93 (m, 2H).

148

MS m/z 378,1 [M+H]*; 'H SIMP (xopodopm-d) &: 8,91 (s, 1H), 8,54 (dd, J=11, 1,6
Iy, 1H), 7,89 (s, 2H), 3,42 - 3,48 (m, 1H), 3,33 (br d, J =12 I'y, 2H), 2,89 - 2,95 (m,
2H), 2,73 (s, 6H), 2,16 - 2,19 (m, 2H), 1,92 - 1,96 (m, 2H), [IpoTos,
cootBercTBytoiuii NH, He HaOmroasncs.

148

MS m/z 394,1 [M+H]"; '"H AMP (xnopodopm-d) &: 8,89 (s, 1H), 8,33 (dd, /=10, 1,2
I'u, 1H), 7,91 (s, 1H), 7,59 (s, 1H), 3,44 - 3,50 (m, 1H), 3,33 (d, /= 12,4 I'y, 2H),
3,04 (s, 3H), 2,89 - 2,95 (m, 2H), 2,68 (s, 3H), 2,18 (d, J = 12,4 'y, 2H), 1,90 - 1,94
(m, 2H), ITpoTtoH, cootBeTcTByIOMi NH, He Habmoqancs.

162

MS m/z 377,1 [M+H]"; 'H SIMP (xnopodopm-d) &: 8,89 (s, 1H), 8,38 (dd, J=9.6, 1,2
'y, 1H), 8,24 (s, 1H), 7,91 (s, 1H), 7,79 (s, 1H), 4,32 (s, 3H), 3,38 - 3,51 (m, 3H),
2,94 - 3,00 (m, 2H), 2,78 (s, 3H), 2,21 - 2,24 (m, 2H), 1,97 - 2,07 (m, 2H), [IpotoH,
cootBercTByfoiuii NH, He HaOmonacs.

163

MS m/z 393,1 [M+H]"; '"H IMP (xnopodopm-d) &: 8,88 (s, 1H), 8,42 (dd, J=10,8,

1,2 T'u, 1H), 8,20 (s, 1H), 7,97 (s, 1H), 7,31 (s, 1H), 4,29 (s, 3H), 4,23 (s, 3H), 3,57 -
3,62 (m, 3H), 3,05 - 3,15 (m, 4H), 2,31 - 2,36 (m, 2H), ITIpoTOH, COOTBETCTBYIOIIH it

NH, "e mabmonancs.

172

MS m/z 391,2 [M+H]*; 'H SIMP (JIMCO-de) &: 9,06 (s, 1H), 8,74 (s, 1H), 8,44 - 8,57
(m, 1H), 8,08 (d, J = 12,9 T, 2H), 4,26 (s, 3H), 3,03 - 3,20 (m, 4H), 2,95 (d, J=7,9
Ty, 1H), 2,71 (t, J= 11,6 T'y, 2H), 1,97 (d, J= 11,9 T'y, 2H), 1,85 (qd, /= 12,3, 3,9
T, 2H), 1,44 (t, J= 7,6 I'y, 3H).
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Coen.

JlanHble

187 | MS m/z 402,2 [M+H]*; H SIMP (xnopopopm-d) &: 8,94 (s, 1H), 8,62 (br s, 1H); 8,23
(dd,J=10,4, 1,2 Ty, 1H), 7,99 (s, 1H), 7,90 (s, 1H), 7,86 (s, 1H), 4,32 (s, 2H), 3,56 -
3,60 (m, 3H), 3,11 (br s, 2H), 2,56 (s, 3H), 2,26 - 2,35 (m, 4H).

194 | MS m/z 429,1 [M+H]*; 'H SIMP (metanon-dys) &: 9,29 (s, 1H), 9,15 (s, 1H) 8,55 (brs,
2H), 8,27 - 8,28 (m, 2H), 8,19 (s, 1H), 7,33 (s, 1H), 3,60 - 3,64 (m, 3H), 3,25 - 3,29
(m, 2H), 2,58 (s, 3H), 2,30 - 2,41 (m, 4H), IIpotoH, coorBercTByomuii NH, He
HaOromancs.

195 | MS m/z 4552 [M+H]"; 'H SIMP (metanon-dy) 8: 8,59 (s, 1H), 8,25 (dd, J=10,8, 1,2
I'm, 1H), 8,21 (s, 1H), 8,09 (s, 1H), 7,61 - 7,65 (m, 2H), 7,42 - 7,49 (m, 3H), 6,96 (s,
1H), 3,59 - 3,63 (m, 3H), 3,25 - 3,28 (m, 2H), 2,55 (s, 3H), 2,27 - 2,38 (m, 4H),
IIporoH, cootBeTcTByOmMi NH, He HabmoqaCs.

196 | MS m/z 394,0 [M+H]*; 'H SIMP (JMCO-de) 5: 9,00 (s, 1H), 8,30 - 8,48 (m, 2H), 8,17
(s, 1H), 7,80 (s, 1H), 3,44 - 3,51 (m, 1H), 3,33 (d, J = 10,2 Ty, 2H), 2,89 - 3,00 (m,
2H), 2,75 (s, 3H), 2,60 (s, 3H), 2,00 - 2,17 (m, 4H).

204 | MS m/z 405,2 [M+H]"; 'H SIMP (meranon-dy) &: 8,93 (s, 1H), 8,33 (dd, J=10,9, 1,3
Ty, 1H), 8,20 (s, 1H), 8,01 (d, J= 0,6 T, 1H), 7,86 (s, 1H), 3,43 - 3,50 (m, 2H), 3,26
-3,31 (m, 1H), 3,09 (t, J= 8 T'y, 2H), 2,91 - 2,98 (m, 2H), 2,53 (s, 3H), 2,17 (d, J =
12,2 T, 2H), 1,90 - 2,08 (m, 4H), 1,12 (t, J= 7,4 Ty, 3H), Iporo,
cootBercTByfoiuit NH, He HaOmroancs.

207 | MS m/z 407,2 [M+H]*; 'H SIMP (meranon-ds) &: 9,05 (s, 1H), 8,42 (dd, J=10,8, 1,2
Iy, 1H), 8,28 (s, 1H), 8,15 (s, 1H), 8,10 (s, 1H), 4,10 (t, J = 6 'y, 2H), 3,63 - 3,66 (br
s, 3H), 3,35 - 3,36 (m, 2H), 3,28 - 3,32 (m, 2H), 2,58 (s, 3H), 2,32 - 2,42 (m, 4H), NH
1 OH npotoHb! He HAOTIOATHCE.

211 | MS m/z 405,2 [M+H]"; 'H SIMP (mertanon-dy) &: 8,94 (s, 1H), 8,33 (dd, /=10,9, 1,3

'y, 1H), 8,19 (s, 1H), 8,01 (d, J= 0,7 T'w, 1H), 7,82 (s, 1H), 3,74 - 3,67 (m, 1H), 3,48
- 3,44 (m, 1H), 3,36 (s, 2H), 2,97 (td, J = 12,5, 2,6 T, 2H), 2,53 (s, 3H), 2,19 (d, J =
12,7 T, 2H), 3,01 - 2,94 (m, 2H), 1,53 (d, J = 6,9 ', 6H). ITpotos,
cootBercTByroiuii NH, He HaOmomacs.

Fann):u:l AJIs1 IPUMEHEHU S 5Talle H moJiydajin COorjiaCHO CjieaylmnuM METOJUKaM:

IIpumep

29-1  8-(((Tper-ByTHiOMMeTHIICHIIIII)OKCH )METILI )-6-XJ10p-2-MeTHIuMua3o| 1,2-

b]mupunazux

Oran A: K atun 3-amuHo-6-xnmopnupunasua-4-kapdokcunary (4,0 r, 19,9 mmons) B cyxom TI'® (1

wut) memuieHHo nobasisum LiAIH4 (2,42 r, 64 mMons) npu 0 °C. Cmecs nepememmusany npu 0 °C
B TeueHne 30 muH. U30bITOK peareHta OCTOpPOKHO racuiu Bogow (1 mut), 3atem mobassutu 15%

BonHblil pactBop NaOH (1 mu). Cmeck pasznmensim mexny EtOAc u HoO. Oprannyeckuii cioii
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NPOMBIBAJI COJIEBBIM pacTBOpoM, cymmian Haa NaxSQ4, (uiabTpoBaii M KOHLEHTPUPOBAIIH.
OcraTok nmoasepranu xpomarorpaduu Ha CHIIHKarese, anonposamu nocpeactsoM 0-35% EtOAc B
neTposeiiHoM ddupe ¢ noiaydeHneM (3-amuHO-6-xymoprupuaasui-4-min) meranona (1,0 r, 32%).

MS m/z 160,1, 162,1 [M+H]",

Ortan B: (3-Amuno-6-xnopnupunasus-4-mwi)meranodn (1,0 v, 6,3 mmors) o6vemunsiu ¢ DIEA (2,44
r, 18,8 mmone) u 1-6pommnponan-2-onom (860 mr, 6,3 MMosis) B u3omnponuiosom crupre (10 m).
PeakimoHHBII coCcyn monBepraiu 1erasaluy, ¥ 3aTeM HpoxyBaiu a3oToM Tpu pasza. Cmech
nepemernnsayn npu 80 °C B Teuenue 16 u. Cmeck paszpemsum mexxay EtOAc u HoO. Oprannueckuit
CJIOW MPOMBIBAJIHA COJIEBBIM PACTBOPOM, Cyiumiiu Haa NaxSOs, GUAbTPOBAIN U KOHLIEH TPUPOBAJIH.
OcraTok moaBepraiu xpoMarorpaduu Ha CUIHKarese, smouposaiu nmocpenctsom 0-50% EtOAc B
netposieiiHoM 3¢dupe ¢ monyuenuem (6-xyop-2-metunumiaaso [ 1,2-blnupuaasun-8-un)meranona

(0,91, 73%). MS m/z 198,2, 200,2 [M+H]".

Oran C:. (6-xmop-2-metnnumuaaso[l,2-blmupunasun-8-mn)meranon (900 wmr, 4,5 MMmomb)
obvemuusimm ¢ TBS-CI (1,72 1, 9,1 mmose) u umuaazonom (1,24 r,14,6 mmoins) B CH2Cl (15 mn).
CMmech mepemermBaIy Mpu KOMHATHON TeMmmeparype B TeueHue 16 4. CMech pa3mesnsiim Mexmy
EtOAc u H»0. Opranudeckuil CIIOW MPOMBIBAIA COJIEBBIM pacTBOpoM, cymrmim Haj NaxSOs,
bunpTpoBanM M KOHIEHTpupoBaad. OCTaTOK MNOABEpraj XpoMmMaTorpaguu Ha CHJIMKarese,
snmronpoBasn  mocpeactsom 0-20% EtOAc B merponeitHom sdupe ¢ nomydenuemS-(((tper-
Oy TUIIUME TUIICHITIIT ) OKCH )METHIT )-6-XJ10p-2-MeTnnumuaaso[ 1,2-blnupunasuna (500 mr, 35,2%

BeIxon). MS m/z 312,1, 314,1 [M+H]".

Hpumep 29-2 6-Xop-8-3Tun-2-metwiumunasof 1,2-b]nupunazuu

Oran A: 6-Xnopnupunasus-3-amuH (50 r, 388 mmons) 1 NaHCOs3 (65 1, 775 MMoiib) 00bequHSIH
B MeOH (500 mu). K cmecn no kammsm nobasnsim Brz (30 mi, 580 mmons) npu 0 °C. Cmech
nepeMeNInBaii P KOMHATHOH TemmepaTtype B TeueHue 16 u. IlonoBuHy oObemMa pacTBOpUTEINS
yAAJSUTA TPH TOHIDKEHHOM naBiieHnd. OCTaBIIyIOCS 4acTh BbUIMBANM B BoAdy. llomydeHHoe
TBEPIO€ BELIECTBO COOMPAJIH U CYLIUJIU C oJiyueHneM 4-0pom-6-xmopnupuaasia-3-amuna (80 r,

99%). MS m/z 207,9 [M+H]".

Oran B: 4-bpom-6-xnopnupunasus-3-amuH (20 T, 97 MmMoins), NaxCOs (10,2 r, 97 mmons) u 1-
Oopomnponan-2-on (9,7 mu, 116 MMomb) nobaBisuii B wW30mpommioBbIA crnupt (200 M)

PeaxmoHHBIN COCyl mOABEprajid nerasalud, W 3aTeM HpoAyBaJud a3oToM Tpu pasza. Cmeck
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nepemernusaiu npu 90 °C B reuenue 16 u. Cmecs paznemsum mexny EtOAc u H,O. Oprannueckuit
CJIOH MPOMBIBAJIU COJIEBBIM PacTBOPOM, cyrumiu Haa NazSO4, GuabTpoBaiu M KOHLEH TPUPOBAJIH.
Ocratok moaBepraiu xpomatorpaduu Ha CUIHKArese, aonposaiu mocpenactsom 0-20% EtOAc B
neTposeiiHoM ddupe ¢ noiaydeHueMm 8-Opom-6-xyop-2-metunumunasoll,2-bjnupunasuna (8,1 r,

34%). MS m/z 245,9, 247,9 [M+H]",

Oran C: 8-bpom-6-xs0p-2-metumumuaasol 1,2-b|nupuaazus (200 mr, 0,82 MMoIb) 00beaUHSIH C
tpuaTHIbopanoM (1M B TT'®, 2 mi, 2 mmons), K2CO3 (283 mr, 2,05 mmois) u Pd(PPhs)s (92 wr,
0,08 mmouis ) B IM®A (3 mut). PeakinoHHBINH COCY/T MOABEPrajy Jera3ainuu, U 3aTeM MPOAyBaH
azotoM Tpu pasza. Cmeck nepemernueany npu 100 °C B teuenue S u. CMmech pa3fensiin MexIy
EtOAc u H>0. Opranudeckuid CIOW MPOMBIBAIA COJIEBBIM pacTBOpoM, cymmnu Haj NaxSOs,
¢unbTpoBaK W KOHIeHTpupoBaiau. OCTaToK MoOABepraju Xpomarorpaduu Ha CUJIHKArese,
anronpoBaiu nocpenctesom 0-35% EtOAc B nerponeitnom adupe ¢ moayueHnem 6-xyop-8-3Tui-2-

metrmmuasol 1,2-blnupunazuna (80 mr, 50%). MS m/z 196,0, 198,0 [M+H]".

Hpumep 29-3 6-Xnop-8-uukonponuii-2-metTuaumuaasol 1,2-bmupunazus

Cwmech 8-6pom-6-xy10p-2-MeTrmumuaaso[ 1,2-b|nupunazuna (1,2 T, 49  mMMmoIB),
HUKJIONponmIoopuHoBOi kucinote! (843 mr, 9,8 mmons), Pd(dppf)Clz (359 mr, 0,49 mmons) u
Na2COs (1,56 1, 14,7 mmons) B 1,4-muokcane (12 mi) u Boge (3 mur) nepememmusanu mpu 90 °C B
atmochepe N> B teuenue 48 u. Cmeck pazmensan mexay EtOAc u H,O. Opranuueckuii cioi
IPOMBIBAJI COJIEBBIM pacTBOpoM, cymmian Haa NaxSOs, (uipTpoBany M KOHIEHTPHUPOBAIH.
Ocratok nmoaBepraiu xpomatorpaduu Ha CUITHKArese, amonposaiu mocpenactsom 0-35% EtOAc B
NETPOJIEHHOM dPHUPE C MOTYyUESHHEM O6-XJI0P-8-IUKIIONPOITHII-2-MeTiuMuaa30| 1,2-b|nupunasuna

(405 wr, 40%). MS m/z 208,0, 210,0 [M+H]".
Hpumep 29-4 6-Xnop-2-meTrmmiaaso| 1,2-blnupunazun-8-kapOoHU TP

8-bpom-6-xsop-2-metunumuasol 1,2-b|mupunasun (1,2 v, 4,9 mmons) obvequnsuin ¢ Zn(CN)»
(850 wmr, 7,3 mmons) u Pd(PPhs)s4 (570 mr, 0,49 mmons) B IM®A (20 mi). PeakunonHslit cocyn
MO/IBEPTaJI Iera3aliy, U 3aTeM MpOoayBaH a30ToM TpH paza. Cmecs nepemermmsanmu npu 100 °C
B TedueHHWe | 4 moa MHKPOBOJHOBBIM m3nyudeHneM. Cmecwk pasmemsum mexay EtOAc m HxO.
OpraHuyeckuil CJIOW MPOMBIBAJIU COJIEBBIM PacTBOpOM, cyiumiu Hax NaxSQs4, ¢unbTpoBamu u

KoHIeHTpupoBad. OcCTaTok moABeprajim xpomartorpaduu Ha CUJIMKArese, JJIIOHPOBAJH
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nocpenctsom 0-35% EtOAc B nerposeitHoM adupe ¢ mosyueHueM 6-xJop-2-MeTuauMuaaso [1,2-

b]mupunasun-8-kapoouurpuia (0,5 r, 53%). MS m/z 193,0, 195,0 [M+H]".
Ipumep 29-5 6-6pom-2.4-mumerundoensod]TrHazon

Oran A: 2,4-mubpom-6-merunanuins (3,8 v, 14,5 mmons) obobemunasim ¢ KOAc (1,56 r, 15,9
MMOJIb) M YKCYCHBIM aHrumpuoM (5,5 mir, 58 mmons) B Tonyosie (40 mir). CMech nmepemMennBaiu
pu KOMHATHOH Temmeparype B TeueHune 16 4. PactBoputens yaansmm mox BakyymoM. OCTaTok
nojaBepraju Xpomarorpadguu Ha cuimkarese, syouposain nocpeactsom 0-35% EtOAc B
netposieiinoM 3dupe ¢ nonyuenrnem N-(2,4-mubpom-6-metundenun)aneramua (3,9 r, 82%). MS

m/z 305,9, 308,0 [M+H]".

Oran B: N-(2,4-Aubpom-6-metmndenun)aneramun (4,0 r, 13 MMosb) 0ObEOMHSAIN C PEArEHTOM
JlaBeccona (10,6 r, 26 mmonb) B Toayoste (40 mi). Cmeck nepemeruuBany npu 110 °C B Teuenue
16 u. PactBopurtens ymamsin mox Bakyymom. OcTaTok moABeprajid Xpomartorpapuu Ha
cuukarene, smounposanu nocpenctsom 0-35% EtOAc B merponeiitnom 3¢upe ¢ monydenuem N-

(2,4-mubpom-6-metundenun)aranernoamuna (3,9 r, 93%). MS m/z 322,9, 324,9 [M+H]".

Oran C: N-(2,4-Tlubpom-6-merundennn)sranernoamun (3,8 r, 11,8 mmons) pacteopsum B NMP
(40 mn). K pactBopy wactsimu nobasisimn NaH (94,7 mr, 2,4 MMOJIb) TpU KOMHATHOH TeMIiepaType.
PeakimoHHBIN coCya moOnBepraiii [erasaliy, W 3aTeM NpOoayBajM a3oToM TpH pas3a. Cmeck
nepemernsainy npu 120 °C B reuenne 2 u. Cmecs pazpersum Mexay EtOAc u HoO. Oprannueckuii
CJIOW TIPOMBIBAJIH COJIEBBIM PAacTBOPOM, cyuriid Hax NazSO4, GHIBTPOBAIN U KOHLIEH TPUPOBAIIHL.
OcraTok nmoasepraau xpoMarorpaduu Ha CUIHKarese, 3ronposaiu nocpeactsom 0-25% EtOAc B
netposieiiHoM 3dupe ¢ monyueHuem 6-6pom-2,4-mumerundensol d]tuazomna (369 mr, 12%). MS m/z

241,9, 243,9 [M+H]".

Hpumep 29-6 5-Xnop-2,7-mumetnn-3-((2-(Tpumeruncuimn)sTokcu )meTin )-3H-umunazo[4,5-

b]mupugiH

Ortan A: 6-Xnop-4-metini-3-auTponupuauH-2-amuH (187 mr, 1 MMois), moporok sxenesa (56 mr,
10 mmous) B AcOH (3 mn) nepemernsanu npu 100 °C B Teuenne 16 4. CMech KOHIIEH TPHPOBAIIH.
K ocratky nobasnsim Boausiii pacteop NaOH (2 1.) mpu pH >9. Cmech GpuibTpoBaiy yepes LEuT.
®OunbTpat dkcTparuposau nocpenctsom EtOAc (50 mn 3 paza). OpraHudeckuil CJIoN MpOMbBIBAJIH

COJIEBBIM pacTBOpoM, cymrmym Haja Na;SO4 M KOHIEHTPHPOBAIHM C TOJydeHueM S-xjop-2,7-
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mumetit-3H-umunazo[4,5-b|nupuanna, kKoTopsli npuMeHs Oe3 nanpHelimen ounctku (154 mr

HEOUHIIEHHOTO BeliecTsa, 85% HeounieHHoro semecrsa). MS m/z 182,0, 184,0 [M+H]".

Oran B: 5-Xnop-2,7-aumernn-3H-umunazo[4,5-b]oupuaun (1,1 r, 6,07 MMOnb) pacTBOpsIN B
TIT'® (30 mn). K cmecu yactssmu nobGaemsuin NaH (310 mr, 7,9 mmouns) mpu 0 °C. ITocre
nepemernBanus cmecu mpu 0 °C B Teuenune 10 MuH 100aBssii 2-(TPHMETHIICHIINAI ) TOKCHMETHIT
xyopun (1,2 mi, 6,69 mmons). [TonyueHHYIO CMECh TIepEeMELTNBaIi PH KOMHATHOW TEMIEpaType
B Teuenne 2 4. MeOH (10 mu) nobaBisiin K pacTBOpPY, MOCIHE Yero JIETyUnid MaTepuas yaassiin
NPy MOHMKEHHOM faByieHnH. OCTaTOK MOABEPraid XpoMarorpaduu Ha CUITHKAree, SJTFOUPOBAJIH
nocpeactsom 25% EtOAc B merponeitHom 3dupe ¢ moaydeHueM cMmecu N-aJIKUITHPOBAHHBIX

IPOIYKTOB, KOTOPBIE MpuMeHsu 6e3 pasnesnenus (900 mr, 76%). MS m/z 312,0, 314,0 [M+H]".
Hpumep 29-7 5-Xnop-2,7-aumeTniiokcazono[ S,4-b lnupuanx

Oran_A: PactBop 2,6-muxinop-4-metnnHuKOTHHOHUTPUI (3 1, 16 mMmoms) B H2SO4 (15 mi)
nepemernnsayy npu 80 °C B Teuenne 4 4. CMech OXJIayKAaJIM 10 KOMHATHOW TEMIIEPATYPBI, U 3aTEM
BbUTMBAJH B JensHyo Boay (100 mu). Cycnensuto dunsrpoBain. OctaTok Ha (DHIIBTPE MPOMBIBAJIH
BOJIOH C moJsiyueHueM 2,6-muxiop-4-metimnHukotuHamuaa (3,2 r, 91%) B popme sxentoro TBepaoro

semmectsa. MS m/z 204,9, 206,9 [M+H]".

Oran B: K pacteopy NaOH (3,7 r, 93 mmons) B H2O (100 mut) nmo xarusm nobasisuiu Bra (4,7 T,
29,4 mmons) mpu 0 °C. Cmecs nepemewmuBaiiu npu 0 °C B Teuenne 1 4 nepen nodasneHuem 2,6-
muxyiop-4-merunHukotHHaMuAa (5 r, 24,5 Mmmosb). CMech OCTABIISITH OCTENEHHO HAIPEBATHCS 10
KOMHATHOHM Temmepatypsl B TeueHne 1 4. Cmech 3atem HarpeBasm 1o 75 °C B Teuenme 1 u.
ITony4yeHHYIO CYCNEH3HIO OXJIAXKIANH OO KOMHATHOW TeMIlepaTypbl NpH IEepeMEeIlNBaHUU B
teuenue Houn. Cycnensuto ¢punabtpoBad. CoOpaHHBIA TBEPIbIH MaTEpUa MPOMBIBAIH BOIOU C

nosyyeHueM 2,6-1uxjaop-4-Mmetuanupuann-3-amuna (3,3 r, 76%). MS m/z 176,9, 178,9 [M+H]".

Oran C: K pacteopy 2,6-muxnop-4-metimnnupuans-3-amuna (3 r, 17 mmoins) B Tomyoue (50 M)
nobasysin KOAc (2 1, 20,4 mmosnb) u Ac2O (6,9 r, 68 mmons). Cmeck nepemermBainu npu 70 °C
B TedeHne 48 u. CMechk OXJTaXIanu 10 KOMHATHOW TeMIepaTyphl, M 3aTeM BBUIMBAJN B JIEASHYIO
Boay (100 my). Bomy skcrparuposamu mocpeactBom EtOAc (60 ma X 3). OObenuHeHHbIE
opranuueckne ¢Gaszpl KOHIEHTPUPOBAIM INPH IOHIKEHHOM nasiieHnu. OcCTaTok NoABepraju

xpomaTorpaduu Ha CUIHKarese, aonposaiu nocpeactsom 25% EtOAc B netponeiinoMm adupe ¢
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nonyueHneM N-(2,6-muxnop-4-MeTunnupuanH-3-mn) aueramuaa (842 mr, 22%) B popme kentoro

TBEpAOro Bemecrtsa. MS m/z 219,0, 221,0 [M+H]".

Oran D: K pacrBopy N-(2,6-muxiop-4-metwinupuaud-3-mwi)aneramuaa (700 mr, 3,2 Mmons) B
NMP (10 mu) yactamu noGasmsiin NaH (128 mr, 3,2 MMOJIb) mpr KOMHATHO# TeMIIEpaType.
PeakunoHHBIN COCyH MOABEprajM [erasaludd, W 3aTeM MpoAyBaiud a3oToM Tpu pasa. Cmech
nepemernnBayu npu 120 °C B reuenne 2 u. Cmecs pasnensum mexxay EtOAc u HoO. Oprannyeckuit
CJIOW TIPOMBIBAJIY COJIEBBIM PacTBOpOM, cyrii Hax NaxSO4, GHIIbTPOBAIN U KOHLIEH TPUPOBAIIHL.
OcraTok moasepraau xpoMarorpaduu Ha CUIHKArese, amonposaiu nmocpencrsom 0-25% EtOAc B
neTposieiHOM 3(Qupe ¢ MOJyuYeHHeM S-XJIop-2,7-muMeTuiokcasono[S,4-blnupuauna (400 wr,

68%). MS m/z 183,1, 185,1 [M+H]".
Hpumep 29-8 5-Xnop-2,7-auMeTnntuaszono| S,4-bnupunus

N-(2,6-muxnop-4-metunnupuans-3-uwn)aneramus (1,6 v, 7,3 MMoib) OObEOUHSIIH C peareHTOM
JlaBeccona (5,93 r, 14,7 mmors) B Toyouie (20 mi). Cmeck nepemerusanu npu 110 °C B TeueHue
16 u. PacTBOpUTENE YOAISITH MPH MOHUKEHHOM AaBjieHnd. OCTATOK MOABEPrajiu XpoMaTorpapuu
Ha cuiikarese, daouposain nocpenctsom 0-35% EtOAc B netponeiinoM adupe ¢ monydeHuem S-
xjop-2,7-mumetnntua3ono| 5,4-blnupuauna (500 mr, 34,4% Beixom). MS m/z 199,0, 201,0
[M+H]".

Hpumep 29-9 2-bpom-4,6-qumMeTusnokcazonol4,5-c|nupuaux

Oran A: 2,6-Jumetunnupuaus-4-oi (3 r, 24,3 mmosb) yactamu godasisuti B kKo, HNO3 (11 m).
3atem memienHo nobasisutk koHI, HaSOy (16 mut) mpu noanepKuBaHUK TemiepaTypbl Huxke 20
°C. Cmech nepeMernBaIy Mpyu KOMHATHOW TEMIIEPATYpe B T€UEHHE 3 4. 3aTEM CMeCh MEIJIEHHO
BBUIMBAJIM Ha Jien u HehTpamuzoBanu mocpenctBom KoCOs. Cmecw skctparuposaan CH2Clo.
Opranunueckue (aspl KOHLIEHTPUPOBAIU TMPH MOHIKEHHOM paaBieHHH. OCTaTok MOJABepraju
xpomaTtorpadun Ha cuiukaresie, amoupoBann mocpeacteom 10-20% MeOH B CH:Cl ¢
nojiyueHneM 2,6-IuMeTHI-3-HUTponupuanH-4-oma B popme Oenoro teepmoro Bewiectsa (3,69 T,

90%). MS m/z 169,1 [M+H]".

Oran B: Cmech 2,6-mumetnin-3-autponupunni-4-ona (1,68 r, 10 mmons) u 10% Pd/C (106 mr, 0,1

mmonb) B MeOH (16 mu) nepemenmBaiu B atmMochepe Ha B Teuenne 16 u. Cmecs duibTpoBamu
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yepe3 LETUT C MOJiydeHHeM 3-aMHUHO-2,6-IMMEeTUIIHPUanH-4-ona B ¢opme Oenoro TBEpAOro

semectsa (1,3 r, 95%). MS m/z 139,0 [M+H]".

Oran C: K pacteopy 3-amuno-2,6-mumertmnnupuaua-4-ona (1,38 r, 10 mmons) 8 EtOH (10 mu)
nobGaeysii panoren Opomun (1,16 v, 11 mMmones) mpu komHaTHOW Temmepatype. Cmech
nepeMeNInBaii Ipu KOMHATHON TemrepaType B TeueHue 16 4. Brimaman ocamok, u ero cooupasm
nocpencTsoM  (GuibTpaldd.  TBepablii  MaTepuan  CylUlryidi ¢ HoilydeHuem  4,6-
IMMETHIIOKCa3010[4,5-clnupuaun-2-amuna B popme Genoro tBepaoro Beuectsa (1,2 r, 75%). MS

m/z 164,1 [M+H]".

Oran D: K cmecu 4,6-gumerunokcasono[4,5-clnupuaunn-2-amuna (600 mr, 3,7 mmons) u CuBr;
(2,5, 11,1 mmons) B CH3CN (6 M) nobasnsuiu t-Oytumautput (1,3 mu, 11,1 mmons) npu O °C.
Cwmeco nepemermmBanu ripu 0 °C B Teuenne 10 MuH, u 3aTeM nepememmBany npu 55 °C B TeueHne
2 u. Peakmmonnywo cmece nmommenaunBayiii HacbimeHHbIM NaHCOs, u 3aTeM skcTparmpoBaiin
nocpeactsom EtOAc (200 mut). OpraHuyeckuii Ciioi MPOMBIBAJI COJIEBBIM PACTBOPOM, CYLIWJIH
Hag Na;SO4 u koHIeHTpupoBaiu. OCTaTOK MOABEPrain XpoMaTorpapui Ha CHIIHKAresie, MPOBOIs
anronpoBanue nocpeacrsom 10-20% EtOAc B merponeitnom sdupe ¢ nmonyuenuem 2-6pom-4,6-
IMMeTUIIOKCa3010[4,5-c|lnupununa B popme Gemoro TBepaoro Bemectsa (416 mr, 50% BbIxON).

MS m/z 227,0, 229,0 [M+H]".
Ipumep 29-10 2-bpom-4,6-qumeTnniTuaszono[4,5-c jnupuaus

Oran A: 4-Xnop-2,6-aumeTni-3-autpornupuaut (4,7 v, 25 mmons) obvenunsui ¢ Fe mopomkom
(4,24 wmr, 75 mmons) B AcOH (40 mu). Cmeck nepemermusany npu 70 °C B Teuenue 2 u. Jleryuwnii
MaTepua yOajsuld MpH NOHMKEeHHOM naBiieHuu. Ocrarok pasgensiun mexnay EtOAc m HxO.
OpraHuyeckuil cloi MPOMBIBAJIM COJIEBBIM pacTBOpoM, cymmian Hax NaxSOs, dunbrpoBamm u
koHUeHTpupoBamu. Ocrtarok noxBepraau Xxpomarorpaduu Ha CHUJIMKarene, SJIIOHPOBAIH
nocpeacteom 0-80% EtOAc B netposieitHoM 3dupe ¢ nonyueHneM 4-xjaop-2,6-auMe TN PHINH-

3-amuna (4,0 T, 99%). MS m/z 157,2, 159,2 [M+H]".

Oran B: 4-Xnop-2,6-numerwnnupunud-3-amud (3,8 r, 24 MMonbe) oObemuHsIM C OEH30WI
nszotnonuanaroM (4,77 r, 29 mmons) B anerone (40 mi), u cMecs nepeMemmsanu npu 56 °C B
TeueHne 2 4. PacTBopuTEN b yHamAad MPH MOHWKEHHOM maBjieHud. (OCTaTOK MOIBEpPraiu

xpomaTorpaduu Ha CHIIMKarene, 3aouposaiu nocpeactsom 0-50% EtOAc B netposneitHoMm adupe
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¢ noiyuenueM N-(4,6-numernntrazono|4,5-c|nupunun-2-un)denzamuna (6,5 r, 95%). MS m/z

284.2 [M+H]".

Oran C: N-(4,6-Aumernntraszono[4,5-cluupumns-2-un)denzamun (4,5 r,16 MMoIb) 00beaUHSIH C
NaOH (1,27 r, 32 mmons) B H20 (10 mu1) 1 MeOH (30 mut). Cmeck nepemernunsanu npu 100 °C B
TeueHre | 4 moJ MUKPOBOJIHOBBIM HM3JyueHHeM. JleTyunii MaTepuan ynajsiii Py MOHUKEHHOM
naenenud. OCTaTOK MOABEPraju Xpomatorpahuu Ha CHUJIMKATENE, DIIOUPOBAU ocpencrsom O-

60% EtOAc B netponeiinoM 3¢dupe ¢ nongydenuem 4,6-IuMeTHITHA30II0[4,5-C|mupuanH-2-aMuHa

(2,71, 95%). MS m/z 180,0 [M+H]".

Oran D: 4,6-Ilumerunruasono[4,5-clnupuaun-2-amus (2,7 r, 15 MM0OITb) OOBEIHHSIN C U300y THIT
HUTpHUTOM (4,67 T, 45 MMoOnb) 1 CuBr2 (16,8 1, 75 mmors) B CH3CN (30 mu1). CMech nepemernBaiy
npu 50 °C B Teuenue 0,5 u. Jleryunii MmaTepuan ymajasuid OpH MOHMKEHHOM AaBjieHHH. OCTaTok
nojaBepraiu xpomarorpaduu Ha cuinkarene, diroupoBanu nocpeactsom 0-50 % EtOAc B
neTposieiiHOM 3dupe ¢ mojgydeHuem 2-6pom-4,6-mumeruntuasonol4,S-clnupumuna (1,0 r, 27%).

MS m/z 2429, 245 [M+H]".

Hpumep 29-11 5-Xnop-2,7-numertmn-2H-nupazono[4,3-bnupunus

Oran A: 6-Xnop-2-metunnupunus-3-amuH (40 1, 282 mmons) oobemuusamu ¢ AcOH (32 mi) B
MeOH (400 mu). K pactBopy mo kamism aobasisimn Bra (26 ma, 507 mmons) npu 0 °C. Cmecs
nepeMeIIuBaIi Ipu KOMHATHOM TeMIiepaType B TeueHne 16 4. Jleryunit maTepuan yaausiau npu
NOHMKEHHOM JaBjieHnn. OCTaTOUHBIN peareHT racuiiu nodasiaeHneM BoaHoro pacteopa NaHSOs.
Boaublii pacTBOp HEWTPAJTU30BAIM HACKHIIEHHBIM BOAHBIM pacTBopoM NaHCOs u sxcTparupoBaiu
nocpencteoM EtOAc. OpraHumdeckuil COH NPOMBIBAJIM COJIEBBIM PACTBOPOM, CYIIMJIA HAL
NazSOs, dunstpoBasn u koHueHTpupoBanu. OcTaToKk moOABEprajgn xpomarorpaduu Ha
cuukarene, saonposanu nocpeactsom 0-20% EtOAc B metposieiitHoMm adupe ¢ nonyueHneMm 4-

Opom-6-xJ10p-2-MeTunnupuauH-3-amuna (60 r, 97%). MS m/z 220,9, 2229 [M+H]".

Ortan B: 4-Bpom-6-xy0p-2-metunnupuaud-3-amuH (13 r, 59 Mmomb) oObeauHs ¢ U300y THII
HutputoM (9,13 r, 89 mmons), KOAc (13,3 r, 136 mmons) u AcOH (34 ma, 590 MMoib) B TONTyOJIE
(130 mu). Cmece nepemermBanu npu 60 °C B teuenne 10 4. JleTyunii Matepuan ynajasuid mpu
noHWKeHHOM naBiennd. Ocratok oOpabaThiBajM HACHIIIEHHBIM BOAHBIM pacTBopoM NaHCOs.
Cwmech pazdasisiin H2O u sxctparuposaiu nocpeactsom EtOAc. Opranuyeckuii CIIoi mpOMbIBaJIH

coneBbIM pactBopoM, cyumiu Han NaxSOs, ¢unbtpoBamum u koHneHtpuposaimn. OcraTok
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nojasepraiu Xxpomarorpaguu Ha cuimkaresie, syouposain nocpeactsom 0-30% EtOAc B
neTtpoJsieiiHoM 3dupe ¢ noaydeHuem 7-6pom-S-xnop-2H-nupazono[4,3-b]nupununa (3,7 r, 27%).

MS m/z 232,0, 234,0 [M+H]".

Oran C: 7-bpom-5-xnop-2H-nupaszono[4,3-b|nupunun (3,7 r, 16 mmons) obwemunsin ¢ KoCOs
(4,4 r, 32 mmone) u Honmeranom (2,7 r, 19 mmoss) B IM®DA (40 mut). CMmech nepemerBaiy npu
KOMHATHO# TeMriepatype B Teuenue 1 u. Cmech pazgensim mexay EtOAc u H,O. Opranunueckwii
CJIOH MPOMBIBAJIUA COJIEBBIM PacTBOPOM, cyiumiu Haa NazSO4, GuabTPOBaIN U KOHLEH TPUPOBAJIH.
OcraTok nmoasepraau xpoMarorpaduu Ha CUIHKarese, amonposaiu nmocpeacrsom 0-20% EtOAc B
neTposieiiHoM 3¢dupe ¢ nmogydenuem 7-6pom-S-xyop-2-metin-2H-upazono[4,3-b|nupununa (1,5

r, 38%). MS m/z 245,9, 247,9 [M+H]".

Qran D: 7-bpom-5-xnop-2-metui-2H-nupaszono[4,3-blnupuaus (3,0 r, 12 MMose) 00beanHSIM C
2,4,6-tpumetnn-1,3,5,2,4,6-tpuokcatpudbopunanom (5,2 mi, 18 mmons), KoCOs (6,7 r, 49 mmorb)
u Pd(PPhs)4 (707 mr, 0,6 mmons) B JIM®A (30 mut). PeakiinoHHYIO CMeCh erasupoBalii, U 3aTeM
npoaysanu a3oToM Tpu pasa. Cmeck nepemermmpaiu npu 100 °C B Teuenue S5 u. CMmech pasaensim
mexay EtOAc u H»>O. Opranmyeckuii ciaoll NMpPOMBIBAJIM COJIEBBIM PACTBOPOM, CYIIMJIM HaL
NazSOs, dunptpoBan u koHueHTpupoBanmu. OcTaTok noABepraaum xpomarorpadguu Ha
cuukarene, smonposau nocpeactsom 0-35% EtOAc B metposeiiHoM a¢dupe ¢ nojsyuyeHneMm S-

xyop-2,7-numertin-2H-niupazosno[4,3-blnupuauna (1,2 r, 54%). MS m/z 182,0, 184,0 [M+H]".
Hpumep 29-12 5-Xnop-7-merokcu-2-merii-2H-nupasono[4,3-b | nupuaux

7-bpom-5-xnop-2-metun-2H-mmupazono[4,3-b|nupumun (250 mr, 1,0 mmons) o6benunsiu ¢ MeOH
(0,2 mi1, 5 mmous) u K2COs3 (296,7 mr, 2,15 mmoss) B CH3CN (5 mut). CMmech nepeMernnBaii mpu
KOMHATHOH TeMmnepatype B Teuenue 16 4. Cmeck pazaensan mexxay EtOAc u H>O. Oprannueckuit
CJIOW TIPOMBIBAJTY COJIEBBIM PacTBOpOM, cyuri Hax NazSOu, GHIbTpOBaIN U KOHLIEH TPUPOBAITHL.
OcraTok monasepraiu xpomarorpaduu Ha CUIIUKarese, smoupoanu nmocpeacteom 0-25 % EtOAc

B neTpoJieiiHoM adupe ¢ noayuenuem (190 mr, 80%). MS m/z 198,0, 200,0 [M+H]".

Hpumep 29-13 5-Xnop-7-3tin-2-metmn-2H-nupazonol4,3-bnupunnx

7-bpom-5-xnop-2-metun-2H-nupazono[4,3-b]nupugua (200 mr, 0,8 Mmonb) oOBeAUHSIH C
tpudTHIOopanoM (1 M B TT'®, 1,95 mu, 1,95 mmouns), K2COs3 (441,61, 3,2 mmons) u Pd(PPhs)s (30

mr, 0,04 mmouis) B JIM®A (3 mi1). PeakunoHHy0 CMeCh Iera3iupoBaii, U 3aTeM MPOIYBaJIHd a30TOM
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Tpu paza. Cmeck nepemermmBanu mpu 100 °C B Teuenne S u. Cmech paspensiu mexay EtOAc u
H>0. Oprannueckuii Cjioi NpOMBIBAJIM COJIEBBIM pacTBOpoM, cymmian Haa NaxSQy, punbrpoBanu
u koHueHtpupoBaimu. OctaTok mnonBepramu xpomarorpaduu Ha CHIMKAresie, SJIIOHPOBAIH
nocpenctsom 0-35% EtOAc B merposneiinom adupe ¢ noiaydeHueMm S-xyop-7-3tui-2-metin-2H-
nupasoo[4,3-bnupununa (72 mr, 45%). MS m/z 196,0, 198,0 [M+H]".

Ipumep 29-14 2-bpom-4,6-qumeTrITHA30510[ 5,4-C |nupuauH

Oran A: Cmecs 2,6-aqumetnnupuanH-4-amuna (0,5 r, 4,07 mmosis) u 6poma (0,21 mut, 4,07 MMoOJIB)
B YKCyCHOH kuciore (1 mi1) mepeMernnBaig npu KOMHATHOW Temmeparype B TeueHne 2 4. Cmech
obpabateiBaiu BOAHBIM pactBopoM 20% rugpokcuaa Hatpus (10 M) ¥ 3KCTparupoOBajH
nocpeactesom 30 min CH2Cla. OOwbenuHeHHBIE OpraHWYeCKHe 4YacTH MPOMBIBATH COJIEBBIM
pactBopom, cymmaud Hag NaxSOs u koHueHTpuposBagu. OCTaTOK CYCHEHAUPOBAIM B rOpsSYeM
rentaHe. TBepaplii MaTepuasa COOMPAH U CYLIHIH C MOJyYeHHEM 3-0poM-2,6-aUMeTHIIITH PUIUH-

4-amnna (0,43 T, 52%). MS m/z 201,1, 203,1 [M+H]".

Oran B: Cwmeck 3-6pom-2,6-mumermnmupunud-4-amuaa (400 mr, 2 mMmoib) U OeH30MI
n3otuonuanara (296 wmxi, 2,2 mmons) B TI'® (4 mi) nepemernusanu npu 45 °C B TeueHne 2 u.
CMech KOHIIEHTPHPOBAJIHM, M OCTATOK HOJBEpraiu Xxpomarorpaduu Ha CHIIMKarese, SJIIOHPOBAIH
nocpencteom 17% EtOAc B nmerponeirinom »adupe ¢ mnonydenuem N-((3-Opom-2,6-
JAM eTHIITHA pUANH-4-11)kapOamoTromi)0OeHzamuia B HopMe CBETIIO-KENTOrO TBEPAOro BEIeCTBa

(363 wr, 50%). MS m/z 364,0, 366,0 [M+H]".

Oran C. Cwmech N-((3-0pom-2,6-mumerunmupuaun-4-ui)kapdbamorromn)oensamuaa (181 mr, 0,5
mMmonb), Pd(PPhs)4 (58 mr, 0,05 mmous) u Cs2CO3 (326 mr, 1 mmous) 8 DME (5 mut) nepemerunBanu
npu 100 °C B atmocdepe N2 B Teuenue 3 u. [Tocine 3aBepiieHns peakiHOHHYIO CMECHh OXJIAXKIaH
10 KOMHATHOH Temmepatypsl U pazaensuin Mexay EtOAc (50 mun) u Bogoii (50 mut). Oprannydeckuii
CJIOW TMPOMBIBAJIA COJIEBBIM pacTBopoM, cymmiau Haja NarSOs u koHneHTpuposaiu. OcraTok
nojaBepraiu xpomatorpadui Ha CUJIHMKArese, MPOBOAs 3JroupoBaHue mocpeactsom 30-100%
EtOAc B mnerponeitnom 3¢dupe c mnonayuenuem N-(4,6-auMeruntuasonolS,4-clnupuaus-2-

wn)benzamuaa B GopMe CBETIIO-KENTOro TBEPAOTo BelecTra (92 mr, 65%). MS m/z 284,1 [M+H]".

Oran D: Cmeck N-(4,6-gumernnrrazono|S,4-clnupunus-2-mn)benzamun (2, 7,1 mmons) 1 NaOH
(1,42 r, 36 mmone B MeOH (45 mu) u Boms! (15 mur) mepemelnBany B T€pMETHYHO 3aKPBITOH

npobupke mpu 85 °C B Teuenue 24 u. Cmeck sxcrparuposaiu nocpeactsom EtOAc (150 ma 2 paza).
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ObbenuHenHble OopraHnveckrue (paspl MPOMBIBAIN COJEBBIM PacTBOPOM, cyurmid Haj Nax;SO4 u
KoHLeHTpHupoBanu. OcTaTok moABepraam XxpoMaTorpadguu Ha CHIMKaresne, IPOBOJS SITIOUPOBAHHE
nocpenctsom 50-100% EtOAc B CH2Cly ¢ monydyenuem 4,6-mumetuntiaszonolS,4-cloupuans-2-

amuHa B opme cBeTIo-kenToro teepaoro seuiectsa (0,88 r, 70%). MS m/z 180,1 [M+H]".

Oran E: K cmecu 4,6-mumetnntrazono| S,4-c|uupuaun-2-amuna (880 mr, 4,9 mmons) u CuBr2 (3,25
r, 14,7 mmose) 8 MeCN (10 mut) mobasnsumu mpem-6ytan autput (1,74 mn, 14,7 mmons) mpu 0 °C.
Cwmech nepememuBau npu 0 °C B Teuenue 2 u, u 3ateM 55 °C B teuenne 1 4. K peakunoHHON
cMmecu nobasssui HaceieHHbIH BoAHbI pactBop NaHCOs3. Cmeck sxcrparuposanu EtOAc (200
). OpraHuueckuii CjoW TPOMBIBAIM COJEBBIM pacTBOpoM, cymmian Hanag NaxSOs u
KOoHIeHTprpoBaiu. OCTaTOK MoABepraiu XpoMaTorpapuu Ha CHIIHKAresie, MPOBOIS SIIOHPOBAHKE
nocpeacteom  20% EtOAc B merponelinom adupe ¢ noiayueHuem  2-Opom-4,6-
auMeTuITHas3ono[ S,4-clnupuanna B popme Genoro tBepmoro Bemectsa (595 mr, 50%). MS m/z

242,9, 245,0 [M+H]".

Hpumep 29-15 2-(6-Xnop-2-metunumuaaso| 1,2-blnupuaasun-8-un)stas-1-on

Oran A: B cyxyio Tpexropiyro KpyriogoHHyio kon0y mnpu —78°C B umHepTHOU aTmochepe
sarpyxaiyi 6e3soaubii TI'® (20 mur). Ilo kamnsm poGasisin pactBop H-Oytmwiumatus (2,5 M B
rekcane, 26,1 mu, 65,3 MMoOIB), mocie 4yero AoOaBysIN O€3BOAHBIN aneroHuTpua (4 mi, 65,3
MMOJb). BHyTpeHHIOI Temnepatypy nmoanepskuBaiu Huxke —70 °C BO Bpemsi Bcero mporecca
nobasnenus. Ilocne mepememnBanus B tedenue 30 muH npu —78 °C mo kamisMm a00aBisu
pactBop 8-Opom-6-xyop-2-metunumugasol1,2-b]nupugasuna (2,0 r, 8,2 MMOJb, MONIYYEHHBIH
cornacHo mpumepy 43) B 6e3sogrom TI'® (20 mut). Cmech nepemelnBaiy B TeUeHue 2 1 npu —78
°C. HU30BbITOK peareHTa OCTOPOKHO TacCHJIM HaChIeHHBIM BOoAHBIM pactBopom NH4Cl. Cwmechb
paznemsu mexay EtOAc u HoO. Oprannueckuii CJIoi MpOMBIBAJIA COJIEBBIM PACTBOPOM, CYIIHJIA
Hag NaxSOs, ¢unbrpoBanmu u kKoHueHtpupoBaiu. OcraTok moasepraiu Xxpomartorpaduu Ha
cruKarere, smonposaiu nocpeactsom 0-35% EtOAc B netponeitnom 3¢dupe ¢ monyuenuem 2-(6-
xjiop-2-metunumuaaso| 1,2-bnupunazun-8-un)aneronutpuia (1,2 r, 71%). MS m/z 207,1, 209,1
[M+H]™.

Oran B: 2-(6-Xunop-2-metunumunaso| 1,2-b]nupunazun-8-wmn)aueronutpun (500 mr, 2,4 MMOJb)
oowvemunsin ¢ MeOH (0,97 mu, 24 mmous) B koHI. H2SO4 (2 Mi1). CMech nepemernnBaiu npu 60

°C B teuenue 16 u. Cmech pazgemsmn mexxay EtOAc m H,O. Oprannueckuil ciioi mpOMBIBAJIH
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coneBbIM pactBopoM, cyumiu Han NaxSOs, ¢unbrpoBamum u koHnentpuposaian. OcraTok
nojseprau xpomarorpaguu Ha cuimkaresie, syouposain nocpeactsom 0-30% EtOAc B
nerpojeiiHoM d¢dupe ¢ monydeHneMm Metwin 2-(6-xyop-2-mertmiumuaasof 1,2-blnupunazus-8-

un)aterata (500 mr, 86%). MS m/z 240,1, 242,1 [M+H]",

Oran C:. K wmerun 2-(6-xnop-2-merummunasol1,2-b]nupunaszun-8-un)amerary (500 mr, 2,1
MMOJiB) B cyxoM TI'® (5 mi) manenskumu vactsmu npu 0 °C moGasmsuta LiAIH4 (183 wr, 5,2
mmonie). Cmeck nepememuBanmu npu 0 °C B teuenne 20 MuH. PeakiMOHHYIO CMECh OCTOPOIKHO
racuiu Bogou (1 mu), 3arem BoaubeiM pactBopoM 15% NaOH (1 mut). Cmech paznensuiu Mexay
EtOAc u H>0. Opranudeckuid CIOW MPOMBIBAA COJIEBBIM pacTBOpOM, cyimmnu Haj NaxSQOs,
¢unbTpoBa W KOHUeHTpupoBaigu. OcCTaTok mMoABepraju Xpomarorpaduu Ha CUJIHKarese,
anrorpoBasin nocpeactsom 0-35% EtOAc B metponeiinom 3¢dupe ¢ monydeHuem 2-(6-xyop-2-

Metrmmuasol 1,2-b]nupunasun-8-un)sran-1-omna (144 mr, 33%). MS m/z 212,1, 214,1 [M+H]".
Hpumep 29-16 6-Xnop-8-(1 H-umunazon-1-wun)-2-metuaumunasol 1,2-b]nupunasins

8-bpom-6-xsop-2-metunumuaasol 1,2-b]mupugaszus (500 mr, 2,0 MMOJIB), MOMyUYEHHBIH COTJIACHO
npumepy 43) obveaunsu ¢ K2COs (550 mr, 4,0 mmons) u 1H-umuaazosnom (250 mr, 0,36 Mmosib)
B NMP (5 mun). Cmecs nepemernusainu npu 120 °C B teuenne 16 u. Cmecs paspensimu Mexay EtOAc
u H>O. Opranuueckuii CIOH MPOMBIBAITH COJIEBBIM pacTBOpOM, cymuiii Haxx NasSQ4, hunmbtpoBanu
1 koHHeHTtpuposaimu. OctaTok nojBepramu xpomarorpaduu Ha CHIIHKAresne, 3JIIOHPOBAIH
nocpeactsom 0-30% EtOAc B nmetposneiinom aupe ¢ monyuenuem 6-xop-8-( 1 H-umugazon-1-wmn)-
2-metunmumuaaso[ 1,2-bnupunasuna (228 mr, 48%). MS m/z 234,0, 236,0 [M+H]".

Hpumep 29-17 6-Xnop-2-meTui-8-penokcunmuaszo| 1,2-bnupunasux

8-bpom-6-xsop-2-metunumuaasol 1,2-b]mupunazun (1,0 r, 4,0 mmoss) obvequnsm ¢ KoCOs (1,1
r, 8 Mmoib) u peronom (0,6 r, 6,0 mmoss) B NMP (10 mun). Cmeck nepemermmsamu npu 60 °C B
teuenne 16 u. Cmecs pazgemnsum mexxny EtOAc u H,O. Oprannyeckuii ol mpoMBIBaJIA COJIEBBIM
pactBopom, cymwiad Han NaxSQs, dunbtpoBamu u koHIEHTpupoBanud. OCTaTOK MOIBEPrain

xpomaTorpaduu Ha CUIMKarene, saouposaiu nocpeactsom 0-30% EtOAc B netposneiiHoMm adupe
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C MOJIyueHHeM 6-xJ1op-2-meTii-8-(penokcunmuasol 1,2-blnupuaasuna (560 mr, 53%). MS m/z

260,0, 262,0 [M+H]".
Hpumep 29-18 6-Xiop-8-uzonpomnui-2-metunumuaasol 1,2-bnupunazun

Oran A: 8-bpom-6-xiop-2-metunumunasol 1,2-b]nupugasus (500 mr, 2,05 MMOJIb, MOTYYEHHBIH
coryiacHO mpumepy 43) OObemuHsUId C MHHAKOJIOBBIM CJIOKHBIM 3(PHPOM BHHHJIOOPHHOBOM
xkucnotsl (0,43 mu, 2,3 mmons), Pd(dppf)Clz (150 mr, 0,21 mmons) u K2COs3 (850 wmr, 6,15 MMmous)
B 1,4-mokcane (10 mur) u H2O (2 mut). Cmeck nepemernusany npu 90 °C B TeueHune 2 4 B atMochepe
N2. Cwmecwy paspmemsuin mexxkny EtOAc m HyO. Oprannueckuil ClIo TPOMBIBAJM  COJIEBBIM
pactBopom, cymwian Han NaxSQs, dunbtpoBamu u koHIeHTpupoBand. OCTaTOK MOaBEpraiu
xpomaTorpaduu Ha CHITHKaree, amonposain nocpencteom 10-20% EtOAc B metposeiitnom adupe
C MoJy4eHueM O-xJyop-2-meTuii-8-(mpor-1-eH-2-mwn)umunasol 1,2-bjnupunazuna (300 mr, 77%).

MS m/z 208,0, 210,0 [M+H]".

Oran B: 6-Xnop-2-metun-8-(npon- 1-eH-2-wn)umunaso[ 1,2-bJnupunazun (250 mr, 1,21 mmoss)
obowemunsm ¢ PtO2 (30 mr, 0,13 mmois) B EtOAc (10 mir). Cmech nepeMernnBaiy mpyu KOMHATHOM
tTemnepatype B TeueHune 3 4 B atmocdepe Hr. Cmecy umbTpoBanu vepe3 nenut, u QUIbTPAT
yAaJSUTA TIPH TOHMYKEHHOM paaBjieHuu. OCTaToOK MmoABepraju Xpomatorpaduu Ha CHIIMKArese,
anronpoBasn mocpenctsom 20-35% EtOAc B merponeiiHom adupe ¢ moiaydeHueM 6-xJop-8-

usonponui-2-metuumuaasof 1,2-bmupunasuna (200 mr, 80%). MS m/z 210,0, 212,0 [M+H]".

Hpumep 29-19 6-Xiop-2-mertmi-8-npommtumugasof 1,2-bloupunasux

8-bpom-6-xsop-2-metunumugasol 1,2-b|mupumazua (1 r, 4,1 MMOJb, MOJYYEHHBIH COTJIACHO
npumepy 43) oOvemuHsiii ¢ Opomumom mnponuiamardus (660 wmr, 4,5 mmomns) u 2.4-
nentanauonatom sxene3a(lll) (140 mr, 0,4 mmons) B cyxom TT'® (30 mur). Cmech nepemernBaim
npu 50 °C B teuenne 1 u B atmochepe Na2. Cmech pasaensu mesxkay EtOAc u HO. Oprannyeckuii
CJIOW TIPOMBIBAJTY COJIEBBIM PacTBOpOM, cyurruii Hax NazSOu, GHIIbTpOBaIN H KOHIEH TPUPOBAITHL.

OcTtatok moaBepraiu XxpoMarorpaduu Ha CUIHKArese, dmonpoanu nocpencteom 20-30% EtOAc
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B MIETPOJICHHOM 3(pupe C moyueHneM 6-xyop-2-mMmeTuii-8-nponunmuaasof 1,2-bnupunaszuna (230

mr, 27%). MS m/z 210,0, 212,0 [M+H]".

IIpumep 30

Ilonyuenue coemuuenus 78

A "
X N /
CSZCO3 -
4>
DMF, 60 °C, 4h

\rN
7-(2,8-Aumetunumunasol 1,2-b|nupunazun-6-un)-5-grop-3-(4-nunepu a1 HIHHHOINHA
muruapoxyopun (55 mr, 0,13 mMMmone, monydeHHbidd B npuMepe 7) o0venuusan ¢ Cs2COs (85 wmr,
0,26 mmoIb), 2-iioanponanoM (26 Mk, 0,26 mmouns) u JIM®A (1 mir). CMecs nepemermBam npu
60 °C B Teuenue 4 u. Cmech pazgermsum Mexxny EtOAc u H>O. Opranmdeckuit ciioil mpOMBIBaJIH
coneBbIM pactBopoM, cymmiu Han NaxSOs, dunbtpoBamum u koHnertpuposamn. OcraTok
NOJBEprajiu XpoMaTorpadguu Ha CHIIMKarene, daronpoanu nocpeactsom 0-10% MeOH (2 1. NH3)
B CHxCl, ¢ mnonyuenuem 7-(2,8-mumermimmunasoll,2-b]nupunasus-6-mn)-5-prop-3-(1-
u30nponui-4-nunepuani)unHHoauHa (6 mr, 11%).

MS m/z 419,4 [M+H]"; 'H SIMP (meranon-ds) &: 8,92 (s, 1H), 8,32 (dd, J=11,0, 1,5 T'u, 1H), 8,19
(s, 1H), 8,00 (s, 1H), 7,88 (s, 1H), 3,91 - 4,02 (m, 2H), 3,61 - 3,68 (m, 1H), 3,24 - 3,33 (m, 2H),

2,73 (s, 3H), 2,56 - 2,62 (m, 1H), 2,52 (s, 3H), 2,20 - 2,26 (m, 2H), 2,06 - 2,16 (m, 2H), 1,21 (d, J
=72 Ty, 6H).

Hcnonb3yst MeTOMUKY, OMMMCAHHYIO BhIIIe 11 ipuMepa 30, JOTIOJHU TeJIbHbIE COeAMHEHHUS,
ONUCAHHBIE B HACTOSIILEM NOKYMEHTE, MOJy4Yad MyTeM 3aMEHbl MOAXOISAIIEro apuj rajunia,
MOAXOIAIIUX PEAreHTOB M YCIOBHI PEaKIHH, C MOJyUYeHHEM COESNMHEHHH, TAKMX KaK BHIOPAHHBIE

us3:

Coen. Jlanubie

83 | MS m/z 423,5 [M+H]"; 'H SIMP (metanon-ds) &: 9,17 (s, 1H), 8,60 (d, J=1,3 I'ny,
1H), 8,43 - 8,47 (m, 2H), 8,35 (s, 1H), 4,98 (ddd, /=47, 5,1, 3,7 'y, 2H), 3,89 - 3,95
(m, 2H), 3,63 - 3,73 (m, 3H), 3,40 - 3,48 (m, 2H), 2,88 (d, /= 0,9 I'y, 3H), 2,71 (d, J
=0,9 I'y, 3H), 2,46 - 2,53 (m, 4H), ITpotonsl, cootBerctBytomine HCI, ne

Ha OO IAITUCE.
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Coen.

JlanHble

98

MS m/z 441,5 [M+H]"; 'H AMP (mertanon-ds) 8: 9,15 (s, 1H), 8,54 (d,J=1,2Tu,
1H), 8,44 (dd, J=10,7, 1,5 T'u, 1H), 8,41 (d, /=0,9 ', 1H), 8,34 (s, 1H), 6,53 (tt, J
=53,7,3,5Tu, 1H), 3,82 - 3,96 (m, 4H), 3,64 - 3,71 (m, 1H), 3,49 - 3,59 (m, 2H),
2,87 (d,J=1,2Tu, 3H), 2,69 (d, J= 0,9 I';, 3H), 2,46 - 2,57 (m, 4H), IIpoTousI,
cootBercryromre HCI, He Habmomanmce.

168

MS m/z 433,5 [M+H]"; 'H SIMP (meranon-ds) &: 8,92 (s, 1H), 8,32 (d,J = 11 I'y, 1H),
8,19 (s, 1H), 8,00 (s, 1H), 7,88 (s, 1H), 3,60 (m, 1H), 3,30 (br s, 4H), 2,73 (s, 3H),
2,52 (s, 3H), 2,26 - 2,32 (m, 2H), 2,01 (m, 2H), 1,41 (d, J = 6 I'n, 6H), 1,21 (m, 3H).

170

MS m/z 451,6 [M+H]"; 'H SIMP (metanon-ds) &: 8,90 (s, 1H), 8,30 (d, J= 10,5 'y,
1H), 8,15 (s, 1H), 8,00 (s, 1H), 7,87 (s, 1H), 4,64 (dd, J= 50, 5,0 ', 2H), 3,51 (m,
1H), 3,15-3,32 (m, 2H), 3,07 (br s, 2H), 2,73 (s, 3H), 2,52 (s, 3H), 2,13 (d, /= 12,5
Ty, 2H), 1,85 (q, J= 12 Ty, 2H), 1,32 (d, J = 6 T'y, 6H).

199

MS m/z 437,3 [M+H]"; 'H SIMP (meranon-ds) &: 8,90 (s, 1H), 8,29 (d, J = 10 I'n, 1H),
8,16 (s, 1H), 7,99 (s, 1H), 7,87 (s, 1H), 4,64 (dd, J = 50, 5,0 T, 2H), 3,60 (m, 1H),
3,13 - 3,19 (m, 1H), 2,95 - 3,08 (m, 5H), 2,72 (s, 3H), 2,52 (s, 3H), 2,00 - 2,30 (m,
5H), 1,90 - 2,00 (m, 1H).

DMSO, TEA NaBH(OAc);, TEA
NN _ NSNS ( )3 »
N OH N O
CH,Cl, | CH,CI,/EtOH
780 °C t,1h |

IIpumep 31

ITonyuenue coemuuenus 158

oxalyl chloride

NN

Oran A: PactBop okcammn xiopuna (105 mki, 1,2 mmons) B CH2Cla (1,4 mut) oxnasknanu go —78

°C. K pactBopy mobaemsumn [IMCO (150 wmkn, 2,1 mmoms) B CH2Cly (0,5 mu). Pacteop

nepemernBaiu npu —78 °C B Teuenue 30 mun. K pactBopy nobassisiiu 3-(quMeTHIaMUHO)TpONaH-

1-om (55 mr, 0,53 mmons) B8 CH2Cla (1 mut). PactBop nepemerinBaiu B teuenne 30 MuH npu —78

°C. K pactBopy mobasmsuin tpudTiiamuH (42 i, 0,30 mmonb). CMech OCTaBIISUTA MEIEHHO

HarpeBatbcst 10 O °C B Teuenne ~30 muH. M30bITOK peareHTa racuiii MOCPEACTBOM I00aBICHHUS

HackIeHHoro BogHOro pacteopa NaHCOs. Opranudeckuii cio yaansmm u ey Hag NasSQy,

(GUIBTPOBAIM U KOHLEHTPHPOBATH. HeOunIeHHbI MPOAYKT MPHUMEHSJIH HEMOCPEACTBEHHO Ha

CeAyIoLeM dTane 0e3 TOMOJHUTEIEHOW OUHCTKH.
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Oran B: 7-(2,8-mumermnumunaso|1,2-bnupunazun-6-ni)-5S-¢prop-3-(4-nunepuaui)IHHHOIUHA
muruapoxiopun (45 mr, 0,10 mmons, nonyuenHsiii B npumepe 7) oovenunsuim ¢ CH>Cla (2 mn),
tpudtiiamuHom (42 wmxi, 0,30 mmons), u EtOH (0,2 mn). K cmecu noGammsum 3-
(mumerunamuno)nponanaib (53 mr, 0,52 mmons, u3 stama A) B CH2Cly (0,5 mu). Cmecs
nepeMelnBaid MpPH KOMHATHOW TeMmIepatype OO0 TOMOIE€HHOCTH, M 3aTeM H00aBIIsIH
tpuanerokcuboporuapun Hatpus (64, 0,30 mmons). [Tocie nmepemernnBanus B Teuenne 20 MUH
pyU KOMHATHOM TeMIepaType, cMeck koHeHTpuposasn. Ocrarok pacteopsui B TOY u CHLCl u
cyurmu Ha nenure. Cyxoii Matepuan noasepraiu xpomartorpaduu Ha kononke C18 ¢ oOparueHHoi
(azoii, amrouposanu nocpencteom 5-60% CH3CN (0,1% TdV) B H20 (0,1% T®VY). CobpanHblie
(bpaxiuu kouuentpuposaau. Ocratok pasgensnn B CH>Cly u Bomaeim pacteopom 1 M KuCOs.
Opranuueckue CJIOH 3arpy’kaji Ha CHJIMKArelss, amouposaiu nocpeactsom 0-10% MeOH (2 =.
NH;) B CH2Cly ¢ monyuenuem 3-[4-[7-(2,8-numernnmumunaso| 1,2-bnupunasun-6-um)-S-¢prop-
UUHHOIHH-3-mi |- 1 -munepu i |-N,N-numertun-nponan- 1 -amuna (7 mr, 15%).

MS m/z 462,5 [M+H]"; 'H AAMP (metanon-ds) 8: 8,96 (s, 1H), 8,36 (dd, /= 11,0, 1,5 T'u, 1H), 8,25
(s, 1H), 8,02 (s, 1H), 7,90 (d, /= 0,9 T'y, 1H), 3,54 - 3,60 (m, 2H), 3,46 - 3,53 (m, 1H), 3,20 - 3,26

(m, 2H), 2,99 - 3,08 (m, 2H), 2,92 (s, 6H), 2,81 - 2,90 (m, 2H), 2,74 (d, J = 0,9 T'y, 3H), 2,53 (s,
3H), 2,26 - 2,37 (m, 4H), 2,14 (quin, J = 7,2 Ty, 2H).

Hcnonp3yst MeTONUKY, OMMCAHHYIO BHILIE JJIs ipuMepa 31, TonoHuTENbHBIE COSTMHEHUS,
OMVCAHHBIE B HACTOSIIEM IOKYMEHTE, TTOJIyYasI yTeM 3aMeHBI MOIXOASINero CIupTa Ha dTarne A,
MOIXOSIIHAX PEAreHTOB M YCIIOBHI PEeaKUny, C MOJyYEHHEM COSIMHEHNH, TAKUX KaK BEIOPaHHBIE

H3:

Coen. Jlanubie

145 | MS m/z 535,5 [M+H]"; 'H SIMP (metanon-ds) &: 8,91 (s, 1H), 8,31 (dd, J=10,8, 1,4
Iy, 1H), 8,25 (s, 1H), 8,15 (s, 1H), 8,00 (s, 1H), 7,87 (s, 1H), 7,71 (d, J= 7,9 T'y, 1H),
7,67 (d, J=7,9 Ty, 1H), 7,37 (t, J=7,6 T, 1H), 7,31 (t, J=7,7 T, 1H), 4,45 (t, J =
6,6 Ty, 2H), 3,23 -3,31 (m, 1H), 3,12 (br d, J= 11,3 ', 2H), 2,73 (s, 3H), 2,52 (s,
3H), 2,47 (t, J = 6,6 T, 2H), 2,16 - 2,28 (m, 4H), 2,01 - 2,15 (m, 4H), [IpoToHsL,
cootBerctytomie HCI, He Habmomanmce.

159 | MS m/z 521,2 [M+H]*; 'H SIMP (metanon-ds) 8: 8,94 (s, 1H), 8,34 (dd, J=10,7, 1,3
Ty, 1H), 8,29 (s, 1H), 8,17 (s, 1H), 8,02 (s, 1H), 7,90 (d, J= 0,9 I'y, 1H), 7,71 (d, J =
7,9 Ty, 1H), 7,66 (d, J=8,2 T, 1H), 7,37 (d, J=8,0 T'y, 1H), 7,31 (d, J=8,2 'y,
1H), 4,51 (t,J = 6,4 T'w, 2H), 3,24 - 3,31 (m, 1H), 3,18 (br d, J= 11,3 T'y, 2H), 2,94 (1,
J=6,4Tu, 2H), 2,75 (s, 3H), 2,53 (s, 3H), 2,39 - 2,46 (m, 2H), 2,02 - 2,20 (m, 4H).
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Coen. Jlanubie

160 | MS m/z 485,5 [M+H]"; 'H SIMP (metanon-ds) 5: 8,89 (s, 1H), 8,29 (dd, J=11,0, 1,2
Ty, 1H), 8,16 (s, 1H), 7,98 (s, 1H), 7,85 (d, J= 1,2 T, 1H), 7,70 (d, J= 2,1 Ty, 1H),
7,53 (d, J=1,8 T, 1H), 6,32 (t, J= 2,1 T, 1H), 4,29 (m, 2H), 3,26 - 3,31 (m, 1H),
3,20 (brd, J= 11,6 T'm, 2H), 2,72 (d, J= 0,9 Ty, 3H), 2,51 (5, 3H), 2,46 - 2,50 (m,
2H), 2,28 - 2,36 (m, 2H), 2,07 - 2,21 (m, 6H).

IIpumep 32

Ilonyuenne coemuuenus 127

Ms-Cl, TEA

\ /
:’>_ N™ Hel
DIEA
_—

CH,Cly, rt DMF, 40 °C

N
MsO”
N
. ,N\/)_
HCI
— =
MeOH HCl
\N/\/N

Oran  A:  2-[4-[7-(2,8-Jumernmmmunazo[ 1,2-b|nupunazus-6-mn)-5-prop-unHHOMNH-3 -1 |- 1 -
nunepuui|arasona guruapoxiopun (200 mr, 0,41 mMmonb, mOJdy4eHHBI B mpumepe 19)
oovemuusiu ¢ CH2Cly (4 mu) u tpudtumamunom (0,22 mit, 1,6 mmons). K cmecn nobassim
metaHcyiabporun xmopun (137  wmxi, 0,81 mmone) mpu komHatHOW Temmneparype. Cmech
nepeMennBaii MpH KOMHATHON Temmeparype B TeueHue 30 muH. CMech MPOMBIBAIMA BOIHBIM
pacteopom 1 M KyCOs. Opranudeckne CIIOH 3arpykKajid Ha CHJIMKaresb, OSJIIOHPOBAJIH
nocpeacteom  0-10% MeOH (2 u. NH;) B CHxClh, ¢ mnonyuenuem 2-[4-[7-(2,8-
Humernmumuasol 1,2-b]nupunazus-6-1)-5-GTop-unHHOMMH-3-1J1 |- | -unepu Tu | 3T

mertancyibponata. MS m/z 4994 [M+H]".

OQran  B:  2-[4-[7-(2,8-Jumernmumunazo[ 1,2-b|nupunasus-6-imn)-5-GTop-unHHOMNH-3-1]- 1 -
nunepugui|dtun  Merancyiabponatr (30 wmr, 0,06 wmmonp) obvemuHsuiu ¢ N,N-
mun3onponwnTiaMmuaom (105 wmki, 0,60 mmons), IM®A (1 M) ¥ OuMeTHIAaMHHA
ruapoxyopuaom (55 mr, 0,60 mmons). Cmeck Harpeanu npu 40 °C B Teuenne 18 u. Jleryumii
martepuan yaaiasia. Ocratok pacteopsiim B T®OY u CH2Cly u cyim Ha nenute. Cyxoi MaTepuan

nonsepranu xpomarorpaduu Ha xoynonke C18 ¢ obpaiuenHoi (ha3oii, MOUPOBATHA MTOCPEICTBOM
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5-65% CH3CN (0,1% T®Y) 8 H20 (0,1% T®VY). CobpaHHblii MaTeprai KOHLUEHTPUPOBAIH.
Ocratox pactBopsuit B 1,25 M HCl B MeOH. Jleryune BemectBa ypamsum. OcraTok
cycnenauposanud B CH3CN, oOpabaTbiBajy yiabTpa3ByKOM, COOMpPAITH MOCPENCTBOM (DUIIbTPALIMH
H cymwm ¢ nonyueHueM  2-[4-[7-(2,8-mumernmumunazo|1,2-b]nupunasus-6-wmi)-S-hrop-

UuHHOMH-3-m |- 1 -unepu i |-N,N- numetii-sTanamuHa Tpuruapoxiopuaa (13 mr, 39%).

MS m/z 448,5 [M+H]"; 'H SIMP (mertanon-ds) 6: 9,15 (s, 1H), 8,56 (m, 1H), 8,43 (d, J=9,5Tn,
1H), 8,42 (s, 1H), 8,35 (s, 1H), 3,93 (br s, 2H), 3,68 - 3,83 (m, SH), 3,46 (br d, J = 10,4 T'u, 2H),
3,07 (s, 6H), 2,87 (s, 3H), 2,70 (s, 3H), 2,48 - 2,63 (m, 4H), IIporounsi, coorBerctBytourue HCI, He
HAOIOIAITUCE.

IIpumep 33

Ilonyuenne coemuuenns 141

Br H o/\/\ N \,\N> O/\/\ l\\l’\N>
= N Cs,CO3

) s ﬁ*/
N \N,N\)_ CHACN o \N,N\)_

1) szinz, KOAc
SPhos Pd G,
1,4-dioxane
2) SPhos Pd G,
N cl K,CO3, H,0
N™ S Ar-Cl (Step A)

BocN F

1) TFA
2) HCI, MeOH

Otan A: 8-bpom-6-xiop-2-metun-umuaasol 1,2-b]nupunasus (124 mr, 0,50 MMOIIb) OOBEIUHSIIH C
3-(1H-nupazon-1-umnponan-1-onom (252 wmr, 2,0 Mmmons) u kapbonatom nesust (650 mr, 2,0
mmonb) B CH3CN (4 mut). Cmeck nepemernmsanu npu 40 °C B teuenne 16 u. K cmecn nobasusm
EtOAc (10 mn). Cmech ¢unbTpoBaiu uepe3 uenut. DunbTpar koHUeHTpuposaan. OctaTok
noJBepraju XxpomMarorpaduu Ha cunukarese, saouposanu nocpeactsom 0-10% MeOH B EtOAc ¢
nojiyueHneM O6-xJiop-2-meTui-8-(3-nupason-1-uanponokcu )umunasol 1,2-bjnupugaszuna (70 wr,

48%). MS m/z 2923 [M+H]".
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Otan B: mpem-bytun 4-(7-xnop-5-rop-uuaaonuH-3-wi)nunepu aus- 1 -kapookcunat (73 mr, 0,20
MMOJIb, MOJIyYeHHBIH B mpumepe 29) obbenunsum ¢ Ouc(muHakonato)mmboponom (64 mr, 0,25
mmonb), KOAc (59 wmr, 0,60 mmons), xiop(2-munuxiorekcundocduno-2',6'-mumerokcu-1,1'-
oudennn)(2'-amuno-1,1'-6udenmn-2-mwn) nammaguem(Il) (14 mr, 0,02 mmons) u 1,4-auoxcanom (3
mit). Cmeck nepemernrBanu npu 90 °C B teuenune 1 u. K cmecu nobasisuin BoaHbIi pactsop 1| M
K>COs (1 wmu), 3atem apyryw dYacte xnop(2-munukiorekcundochuno-2',6'-mmerokcu-1,1'-
oudennn)(2'-amuno-1,1'-6udennn-2-wn) namnagus(Il) (14 mr, 0,02 mmons) u 6-xmop-2-mMeTuin-8-
(3-mupazon-1-unnponokcu)umupasol 1,2-bjmupunasun (70 mr, 0,24 mwmoms) (B8 1 M 14-
mokcana). Cmech nepemermBaiu npu 80 °C B teuenue 1 u. Cmeck pasgensuin mexxay EtOAc u
H>0. Opranuueckuii cioii koHueHTpupoBanu. OcrtaTok mnoxaBepragnm xpomartorpaduu Ha
cuukarene, amonposanu nocpeacteom 0-10% MeOH B EtOAc ¢ nonyuenuem mpem-6ytun 4-[5-
¢ rop-7-[2-metu-8-(3-mupazo- 1 -unnponokcu )umuaaso[ 1,2-b|nupuna3us-6-mwi | HIHHHOIMH-3-

v | munepunus- 1 -kapookcunata (110 mr, 94%). MS m/z 587,3 [M+H]".

OQran  C.  mpem-bytun  4-[5-¢prop-7-[2-metnn-8-(3-nupaszos-1-winponokcu )umuaasof 1,2-
b]mupunasuH-6-wi |HHHHONKMH-3-wi |nunepumH- 1 -kapobokcunar (110 wmr, 0,18  mmonb)
pacteopsuti B Tpudropykcycuoi kucnore (1 mu) u 1 man CH2Cl. PactBop cymmm Ha menure.
Cyxoii marepuan mnozaeepraiqu xpomatorpaduu Ha konoHke CI18 c oOpamennoi ¢a3oi,
anronposasu nocpenctsom 5-65% CH3;CN (0,1% T®Y) 8 H2O (0,1% TOVY). Hyxueie dpaxiuu
xonuentpuposanu. Ocrarok pactBopsin B 1,25 M HCl B MeOH. Jleryune BelectBa yaassuii.
Ocrarok cycnenguposand B CH3CN, obpabatbiBayin yibTpa3sByKoM, (DUIBTPOBAN U CYLIHIA C
nonyueHueM S-prop-7-[2-metmn-8-(3-mupazon-1-uanponokcu)umunasol 1,2-b|nupumasus-6-ui|-
3-(4-nunepuan)UMHHOMHHA auruapoxyiopuna (66 mr, 63%) B popme OJIEAHO-KENTOrO TBEPIOTO
BEIIeCTBA.

MS m/z 487,4 [M+H]"; 'H SIMP (metanon-ds) 8: 9,18 (s, 1H), 8,44 (d, J= 10,7 'y, 1H), 8,40 (d, J
= 0,6 I'u, 1H), 8,33 (s, 1H), 8,08 (s, 1H), 7,84 (d, J=2,1 T'u, 1H), 7,66 (d, /= 1,8 T'u, 1H), 6,41 (4,
J=23Tu, 1H), 4,67 (t, J= 6,7 I'u, 2H), 4,58 (t, J= 6,7 T'u, 2H), 3,63 - 3,70 (m, 3H), 3,29 - 3,35

(m, 2H), 2,70 (s, 3H), 2,59 (quin, J=6,3 'y, 2H), 2,33 - 2,45 (m, 4H), [IpoTOHBI, COOTBETCTBYIOLIKE
NH u HCI, ne Habmonanucs.

Hcnons3yst MeTOMMKY, OMMMCAHHYIO BHIMIE I TpuMepa 33, JOTIOJHU TEJIbHBIE COSMHEHHS,
OMMCAHHBIE B HACTOSINEM IOKYMEHTE, TTOJTyYasIi MyTeM 3aMeHbI MOIXOSINEro CIUPTa Ha dTane A,
MOAXOAAIIUX PEAreHTOB M YCIOBHI PEaKIiK, C MOJyUYeHHEM COENMHEHH, TAKMX KaK BbIOPAHHBIE

u3:
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Coen. Jlanubie

138 | MS m/z 450,5 [M+H]*; 'H SIMP (metanon-ds) 8: 9,20 (s, 1H), 8,46 (dd, J=10,7, 1,2
I'u, 1H), 8,38 (s, 1H), 8,32 (s, 1H), 8,14 (s, 1H), 5,06 (t, J= 5,0 I'u, 2H), 3,90 (t, J =
5,0 'y, 2H), 3,63 - 3,71 (m, 3H), 3,29 - 3,37 (m, 2H), 3,12 (s, 6H), 2,69 (s, 3H), 2,32 -
2,46 (m, 4H), IIporounsl, coorserctByrome NH u HCI, He Habmonammce.

139 | MS m/z 464,5 [M+H]*; 'H SIMP (metanon-ds) 6: 9,19 (s, 1H), 8,45 (dd, J=10,5, 1,4
I'u, 1H), 8,39 (s, 1H), 8,32 (s, 1H), 8,10 (s, 1H), 4,82 (t, J= 6,1 I'u, 2H), 3,63 - 3,70
(m, 3H), 3,55 - 3,60 (m, 2H), 3,28 - 3,37 (m, 2H), 3,03 (s, 6H), 2,70 (s, 3H), 2,49 -
2,56 (m, 2H), 2,31 - 2,45 (m, 4H), IIporous, coorBercrytouue NH u HCI, ne

HaOIIONAUCE.

140 | MS m/z 473,4 [M+H]*; 'H SIMP (meTanon-ds) 8: 9,16 (s, 1H), 8,42 (d, J=10,4 T,
1H), 8,38 (s, 1H), 8,35 (s, 1H), 8,04 (s, 1H), 7,92 (d,J=1,8 'y, 1H), 7,63 (s, 1H),
6,40 (t, J=2,1 T'y, 1H), 5,01 - 5,06 (m, 2H), 4,85 - 4,90 (m, 2H), 3,63 - 3,71 (m, 3H),
3,29 - 3,37 (m, 2H), 2,69 (s, 3H), 2,32 - 2,46 (m, 4H), IIpoToHbI, COOTBETCTBYIOIIHE
NH u HCI, ne Habmronanucs.

142 | MS m/z 487,4 [M+H]*; 'H SIMP (meranon-ds) §: 9,19 (s, 2H), 8,45 (dd, J=10,5, 1,4
Iy, 1H), 8,41 (d, J=0,9 Ty, 1H), 8,33 (s, 1H), 8,11 (s, 1H), 7,84 (t, J= 1,7 'y, 1H),
7,67 (t,J=1,7Tw, 1H), 4,77 (t, J = 5,8 Ty, 2H), 4,71 (t,J = 7,3 ', 2H), 3,62 - 3,71
(m, 3H), 3,29 - 3,37 (m, 2H), 2,71 (s, 3H), 2,65 - 2,70 (m, 2H), 2,32 - 2,45 (m, 4H),

IIporonsl, cootBerctBytomue NH u HCI, ne Habmoganuce.

150 | MS m/z 537,4 [M+H]*; 'H SIMP (metanon-ds) 8: 9,72 (s, 1H), 9,16 (s, 1H), 8,44 (d, J
=10,6 I'u, 1H), 8,40 (s, 1H), 8,32 (s, 1H), 8,11-8,16 (m, 1H), 8,08 (s, 1H), 7,89 - 7,95
(m, 1H), 7,68 - 7,77 (m, 2H), 5,00 (t, J = x I'u, 2H), 4,83 (t, J =x I'u, 2H), 3,63 - 3,70
(m, 3H), 3,28 - 3,37 (m, 2H), 2,80 (dt, J=13,4, 6,4 I'u, 2H), 2,72 (d, J = 0,9 'y, 3H),
2,31 - 2,45 (m, 4H), ITpotoH, coorBercTBytomuii NH, He HabOmromancs.

IIpumep 34

Ilonyuenne coemuuenus 223

N BocHN—<>NH
\N'N\/)_ RuPhos Pd Gy,

-

_N
Sy N\/)_ TFA

Cs,CO3, 1,4-dioxane - >
Cl 95°C,2h DCM, rt, 17 h
F
BocHN
=N aq. CH,0, N
\/)_ NaBH(OAC)s, \/)_
MgSOy,
N —_— N
/@ F “TFA DCM, rt, 5 d /&:’
H2N Me,N
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Oran  A: B mnpobupky ¢ 3aBHHUMBAIOLICHCS KPBIIIKOW 3arpykamd  3-xmop-7-(2,8-
mamerrmuMunasol 1,2-bnupunazus-6-ui)-S-prop-uuauonu (0,037 r, 0,11 mmons), mpem-0yTui
N-[(1S*,5R*)-3-a3a6uuukio[3.1.0]rekcan-6-ui|kapbamar (0,034 T, 0,17 MMOJIb),
rpanynupoBanHbiii kapoonat nesus (0,110 r, 0,338 mMMoub), U MpeABapPUTENBHBIN KATAIH3ATOD
RuPhos Pd G4 (0,0011 r, 0,0013 mmonb). bespommbiii 1,4-muokcan (5 mu) nobaBisuid B
MOCJIEHIO OYepenb, U CMECh MpoayBaju aproHoMm B Tedenwe 10 munyT. [1oOHMpKY IMJIOTHO
3aKPBIBAJIN 3aBUHYMBAIOLIEHCS KPBILIKOI, MOMEIIAJN B TPEABAPUTEIHHO HATPEThIN aJIFOMUHU EBBIH
TEPMOCTAT U HHTEHCUBHO nepeMermuBainy mpu 100 °C B TeueHne 2 4. 3aTeM pEaKUUOHHYIO CMECH
OXJIJKAAM [0 KOMHATHOH TemrepaTtypbl. KOpHYHEBYIO TeTEPOreHHYIO PEaKIHOHHYIO CMECh
pa30aBIsAIN HACBHIIIEHHBIM BOIHBIM pactBopoM NarCOs (20 mi1) U 9KCTparupoBaid MOCPEICTBOM
CH>ClL, (2 paza mo 30 mi). O6bemunennsie CH2Cly akcTpakThl pa3daBisiiv JOMOJHHTEBHBIM
CH:Clz (30 mu1) u mpoMbIBasid coJieBbiM pacTBopoM (30 mut), cymmmn Han 6e3BoaHbiM NaxSQOs,
(GUIBTPOBATIM M KOHLEHTPUPOBAJM MPU MOHM)KEHHOM naBjieHuu. KOpUUYHEBBIH HEOUHIEHHBIH
OPOAYKT OYMINAIN KOJIOHOUHOW Xpomartorpadueii Ha cunmkarene (CH2Cly/ammuak B mMetaHose
(1,0M) rpanueHTHOE 3IOUPOBAHUE) C OJyUeHHeM Heobxomumoro mpem-0ytun N-[(1S*,5R*)-3-
[7-(2,8-mumeTnnumuaazo| 1,2-bnupunazus-6-m)-S-hrop-uuHHOIUH-3 -1 |-3-

azabuuukiio[3.1.0]rexcan-6-unlkapbamata (0,048 r, 87%) B hopMe KenTOro TBepAOro BEIIEeCTBA.
MS m/z 490,3 [M+H]*; 'H SIMP (xnopodopm-d) &: 8,54 (s, 1H), 7,97 (dd, J= 11,3, 1,2 T'u, 1H),

7,97 (d,J=1,3 T, 1H), 7,47 (s, 1H), 6,76 (s, 1H), 4,83 (br s, 1H), 4,07 (br d, J=9,6 I'y, 2H), 3,72
(brd, J=9,9 T, 2H), 2,76 (s, 3H), 2,55 (s, 3H), 2,46 (br s, 1H), 2,00 (br s, 2H), 1,47 (m, 9H).

Oran B: mpem-bytun N-[(1S*,5R*)-3-[7-(2,8-mumeTunumunaso[ 1,2-b]nupunasus-6-wmi)-5-prop-
UUHHOIHMH-3-m|-3-a3a0uuukiio[ 3. 1.0]rekcan-6-un]kapbamar (0,048 r, 0,098 MMOJIB) pacTBOPSIIH
B CH>Cl: (5 mu1), 1 K 5KenTOMy pacTBOPY MO Karisim gobaeisuin TpudTopykcycuHyro kucnoty (0,10
i1, 1,3 MMOINB), YTO MPUBOAMJIO K HEMENJEHHOMY HM3MEHEHHIO LBeTa 10 BHHHO-KPAaCHOTO.
PeakunoOHHYIO CMeCh 3aKpBIBAIM M OTCTaMBAJM NPH KOMHATHOM TeMIepaType B TedeHue 17 4.
3aTeM BUHHO-KPACHBIN PaCTBOP KOHIIEHTPUPOBAJIU HA POTOPHOM BayyMHOM ucnaputene. KpacHoe
HeounineHHoe wmaciao ouummanu C18 komoHouHoi xpomarorpadueir ¢ oOparneHHON (ha3oi
(H,O:MeCN (0,1% T®Y) rpaauentHoe smoupoBanue) ¢ mnonyudenuem (1S* SR*)-3-[7-(2,8-
muMetuumuaasol 1,2-bnupunasun-6-un)-S-prop-uuHuonun-3-ui|-3-a3adunukio[3.1.0]rexcan-
6-amuH Tetpa(TpudTopykcycHoi kuciaotei) (0,054 r, 65%) B hopme TemHO-KpacHOro mMaciaa. MS

m/z 390,3 [M+H]".

221



Oran  C: (1S*,5R*)-3-[7-(2,8-mumernnumunaso[1,2-bnupunazus-6-mi)-5-pTop-UuHHOINH-3-
wi|-3-a3abunukio[3.1.0]rekcan-6-amun  Tetpa(rpudTopykcycHyro kucmnory) (0,050 r, 0,059
mmonsb), pactBopsiit B CH>Cly (3 mut) B mpoOupke ¢ 3aBUHUMBAOLIEiCs KpbIkoi. Jobassm
37% Bognsrii pactBop dopmainsaeruaa (0,018 mit, 0,24 mmons), 3atem 6e3Bopubiii MgSO4 (0,021
r, 0,17 mmons), Tpudtinamut (0,025 mu, 0,18 mmons), 1 NaBH(OAc)s (0,031 r, 0,15 mmouns).
Konly 3akpbiBaiii 3aBHHYMBAIOLIEHCS KPBIMIKOH, ¥ PEAKIHMOHHYIO CMECh HWHTEHCHBHO
NepeMeIInBaIA NP KOMHATHOW TeMIlepaType B TeueHHe S5 nHed. 3aTeM peakUHOHHYIO CMeCh
pazbaeysuin mocpenctsom CH>Cly (30 mut), mpoMBIBaiM C MOMOIIBIO HACBILEHHOT'O BOJHOTO
pactBopa coju cernetoBoi comu (20 mut) u cosieBbiM pacTBopoM (20 MUT), 3aTe€M CYIIUJHM Hak
6e3BomubIM NaxSQy, TeKaHTUPOBAIIN, W KOHIIEHTPUPOBAJI HA POTOPHOM BaKyyMHOM HCIIapHTENe
C MOJIyueHHeM TeMHO-KeNToi cmecu TBepaoro Bemectsa/macna. H (CH2Clo/ammuak B meTanose
(1,0 M) rpamment) c momydeHueM Heobxomumoro (1S*,5R*)-3-[7-(2,8-mumermmmunazoll,2-
b]nupunazun-6-un)-S-prop-uuHHOMMH-3-1i |-V, N-mumetn-3-a3abumukio[ 3. 1.0]rekcan-6-amuna
(0,021 r, 85%) B hopme KenTOro TBepAOro BEIIeCTBa.

MS m/z 418,3 [M+H]"; 'H AMP (xnopodopm-d) &: 8,54 (s, 1H), 7,98 (dd, J = 11,3, 1,3 'y, 1H),

7,76 (s, 1H), 7,45 (s, 1H), 6,76 (s, 1H), 3,83 (ABq, J = 126,7, 9,6 T', 4H), 2,74 (s, 3H), 2,54 (s,
3H), 2,40 (s, 6H), 1,93 (s, 2H), 1,57 (s, 1H).

Hcnonp3yst MeTOIUKY, OMMCAHHYIO BHILIE JJIs puMepa 34, TONOTHUTENBHBIE COSTMTHEHHS,
OINMKCAHHBIE B HACTOSIIEM JOKYMEHTE, MOJyYalii MyTeM 3aMeHbI TIOIXOIAIIErO aMiHA Ha dTane A,
MOIXOSIIHUX PEAreHTOB M YCIIOBUI PEaKUnH, C MOJTyYEHHEM COSIMHEHNH, TAKUX KaK BbIOPaHHBIE

u3:

Coen. Jlanubie

80 | MS m/z 378,4 [M+H]"; 'H SIMP (IMCO-ds) &: 9,29 (br s, 2H), 8,94 (s, 1H), 8,44 (br
s, 1H), 8,39 (brs, 1H), 8,19 (dd, J= 11,3, 1,3 T'y, 1H), 7,60 (s, 1H), 4,06 - 4,20 (m,
4H), 3,26 - 3,35 (m, 4H), 2,73 (s, 3H), 2,54 (s, 3H).

81 | MS m/z 406,4 [M+H]"; 'H SIMP (]MCO-ds) &: 9,53 (br s, 1H), 9,11 (br s, 1H), 8,93
(s, 1H), 8,45 (brs, 1H), 8,39 (brs, 1H), 8,19 (d, J= 11,3 T, 1H), 7,67 (s, 1H), 4,87
(brd,J=12,0 T, 2H), 3,45 (brs, 2H), 3,12 (dd, J = 14,2, 11,7 T'y, 2H), 2,73 (s, 3H),
2,54 (m, 3H), 1,39 (d, J = 6,3 I'u, 6H).

86 | MS m/z 406,3 [M+H]"; 'H SIMP (meranon-ds) 5: 8,44 (s, 1H), 7,84 - 7,94 (m, 2H),
7,66 (s, 1H), 6,90 (s, 1H), 3,92 - 4,00 (m, 1H), 3,83 - 3,90 (m, 1H), 3,54 - 3,62 (m,
1H), 3,35 - 3,46 (m, 2H), 2,99 - 3,08 (m, 1H), 2,66 (s, 3H), 2,47 (s, 3H), 2,42 (s, 6H),
1,99 - 2,09 (m, 1H).
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Coen.

JlanHble

88

MS m/z 420,3 [M+H]"; 'H SIMP (metanon-ds) &: 8,50 (s, 1H), 7,96 (dd, J=11,4, 1,4
I'u, 1H), 7,88 (s, 1H), 7,69 (s, 1H), 7,29 (s, 1H), 4,64 - 4,73 (m, 2H), 3,02 - 3,13 (m,
2H), 2,67 (s, 3H), 2,57 (tt, J=11,3, 3,8 I';, 1H), 2,48 (s, 3H), 2,37 (s, 6H), 2,10 (br d,
J=122Tu, 2H), 1,60 (qd, J=12,2, 4,0 T'u, 2H).

89

MS m/z 406,3 [M+H]"; 'H SIMP (meranon-ds) &: 8,49 (s, 1H), 7,95 (dd, J=11,6, 1,5
T, 1H), 7,89 (d, J= 0,6 T'y, 1H), 7,70 (d, J = 0,9 T, 1H), 6,94 (s, 1H), 3,95 - 4,02
(m, 1H), 3,85 - 3,92 (m, 1H), 3,60 (td, J= 10,1, 7,0 Ty, 1H), 3,40 - 3,47 (m, 1H), 2,99
-3,07 (m, 1H), 2,68 (d, J= 0,9 T'w, 3H), 2,48 (s, 3H), 2,38 - 2,45 (m, 7H), 1,99 - 2,08
(m, 1H).

209

MS m/z 404,3 [M+H]"; 'H SIMP (xnopodopm-d) &: 8,55 (s, 1H), 7,99 (dd, J = 11,3,
1,4 Tu, 1H), 7,77 (s, 1H), 7,46 (s, 1H), 6,81 (s, 1H), 5,13 (bs, 1H), 3,74 (d, J=9,3 Ty,
1H), 3,69 (s, 1H), 3,57 (dd, J=9,7, 1,7 T, 1H), 3,09 (dd, J=9.9, 1,4 Ty, 1H), 2,80
(d,J=8,0 [y, 1H), 2,75 (s, 3H), 2,54 (s, 3H), 2,48 (s, 3H), 2,15 (d, J = 9,6 I'y, 1H),
1,99 (d, J= 9,7 I'u, 1H).

215

MS m/z 404,3 [M+H]"; 'H SIMP (xnopodopm-d) &: 8,55 (s, 1H), 7,99 (dd, J = 11,3,
1,3 Ty, 1H), 7,77 (s, 1H), 7,46 (s, 1H), 6,81 (s, 1H), 5,13 (bs, 1H), 3,73 (bs, 1H), 3,68
(bs, 1H), 3,57 (d, J=9,0 Ty, 1H), 3,09 (d, /= 9,3 T'y, 1H), 2,80 (bs, 1H), 2,75 (s, 3H),
2,54 (s, 3H), 2,48 (s, 3H), 2,15 (d, /= 9,5 I'y, 1H), 2,00 (d, J = 9,5 I'u, 1H).

217

MS m/z 404,3 [M+H]"; 'H SIMP (metanon-ds) 8: 8,77 (s, 1H), 8,50 (s, 1H), 8,39 (s,
1H), 8,22 (d, /= 10,7 I'w, 1H), 7,58 (s, 1H), 4,48 (ABq, J = 36,1, 9,0 T', 4H), 3,68 (s,
2H), 3,47 (dd, J = 7,4 T, 2H), 2,84 (s, 3H), 2,68 (s, 3H), 2,50 (dd, J= 7,3 T'y, 2H),
IIporonsl, cootserctByromue NH u HCI, ne Habmonanuce.

218

MS m/z 418,3 [M+H]"; '"H SIMP (metanon-ds) &: 8,82 (s, 1H), 8,49 (s, 1H), 8,37 (s,
1H), 8,18 (d, /=10,8 I'u, 1H), 7,28 (s, 1H), 4,21 (ABq, J = 59,7, 8,7 'y, 4H), 3,53 (s,
2H), 3,23 - 3,18 (m, 2H), 2,83 (s, 3H), 2,68 (s, 3H), 2,14 - 2,06 (m, 2H), 1,97 - 1,90
(m, 2H), ITportonsr, coorBercrrytoire NH u HC, He Habmomamuce.

219

MS m/z 418,3 [M+H]"; '"H SIMP (meranon-ds) &: 8,43 (s, 1H), 7,90 (dd, J=11,5,1,3
I'u, 1H), 7,83 (s, 1H), 7,63 (s, 1H), 7,25 (s, 1H), 3,98 (s, 4H), 3,81 (ddd, J=17,5, 3,7,
1,9 T'y, 4H), 2,61 (s, 3H), 2,45 (s, 3H), 2,04 (ddd, J=7,4, 3,7, 1,9 ', 4H), [IpoToHsI,
cootBerctByioiine NH u TOVY, ve nabmomaimce.

220

MS m/z 404,3 [M+H]"; 'H SIMP (xnopodopm-d) &: 8,63 (s, 1H), 8,21 (s, 1H), 8,18 (s,
1H), 8,00 (dd, J=11,2, 1,0 'y, 1H), 6,99 (s, 1H), 4,23 (ABq, J=51,2, 11,5 'y, 4H),
4,00 (s, 2H), 3,74 (dd, J= 6,9 T'u, 2H), 2,74 (s, 3H), 2,59 (s, 3H), 2,51 (dd, J=7,0 T',
2H), IIpotownsl, cootBercTByromre NH u TOVY, He Habmonanuce.

221

MS m/z 418,3 [M+H]"; '"H IMP (meranon-ds) &: 8,73 (s, 1H), 8,29 (s, 1H), 8,24 (s,
1H), 8,08 (d, /=11,2Tu, 1H), 7,04 (s, 1H), 4,13 (s, 4H), 3,28 (dd, /= 7,3, 5,7 I',
4H), 2,77 (s, 3H), 2,62 (s, 3H), 2,18 (dd, J = 7,3, 5,6 ', 4H), ITpoToHHI,
cootBerctBytoie NH u TOY, ne nabmomaamce.
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Coen. Jlanubie

224 | MS m/z 434,3 [M+H]"; 'H SIMP (xnopodopm-d) &: 8,56 (s, 1H), 7,98 (dd, /= 11,3,
1,3 T, 1H), 7,77 (s, 1H), 7,46 (s, 1H), 7,09 (s, 1H), 3,92 - 3,79 (m, 4H), 2,74 (s, 3H),
2,54 (s, 3H), 2,29 (s, 6H), 2,00 (dd, J=13,7, 5,9 I'u, 2H), 1,67 (dt, /=129, 5,9 I'y,
2H), 1,03 (s, 3H).

IIpumep 35

TTonyuenne coemuuenus 203

— 1) TFA, DCM
2) HCI, MeOH
B

KzOSO4 . 2H20
NMO

acetone, water

25°C, 12h
HN

Otan A: B mpobupKy ¢ IJIOCKUM JHOM 3arpyKaiii mpem-0ytun 4-[3-(2,7-AuMeTHIIH 1a30J1-5-11)-
5-¢rop-unHHOMNH-7-1i]-3,6-nuruapo-2h-nupuans-1-kapookcunar (20 mr, 0,0422 MMoOIB), OCMAT
kamust (VI) gurmapat (2,00 mr, 0,00543 mmons), 4-metuamopdoaunn N-okcun (11,0 mr, 0,0911
MMmodb), anetoH (0,2 mi) u Boay (0,053 M, 2,9 MMOJIB), M CMECh MePEMEIINBAIIA TP KOMHATHOM
TemrepaTtype B TeueHrne 12 4. PeakIimoHHYIO CMeCh raCHIIi MOCPEACTBOM T00ABIICHHS 1O KAIUISIM
HaCBIIEHHOTO BomHOTO pactBopa NaHSOs; ¢ nepememmnBanviem B Teuenue S muH. [lonydeHHyro
YEPHYIO CYCHEH3UI0 sKcrparupoBanu mnocpenctsoM EtOAc. OObenMHeHHbIE OpraHMYECKHE
SKCTPAKThI MIPOMBIBAJI BOIOH, CYLIMJIA U KOHIEHTPUPOBAIM C MOJy4YeHUeM mpem-0ytun 4-[3-
(2,7-nuMeTHIIMHIa30J1- S -11)- 5-(h TOP-UH HHOMUH-7-1J1 | -3,4- IUTH APOKCH- [T TIEPH I H- | -

kapOokcuiara (muc-muos, pauemar) (14,0 mr, 0,0276 mmosb, 65,3% Beixon) B opme KenToro

TBEpAOro Beuiectsa. MS m/z 5082 [M+H]".

Oran B: B mnpobupky 3arpyxkamu mpem-0ytun 4-[3-(2,7-qumetunnpason-S-un)-S-¢rop-
UUHHOIHUH-7-1|-3,4- muruapokcu-nunepuant- 1 -kapookcunar - (7,00 mr, 0,0138  mmous),
tpudropykcycHyro kuciaory (0,22 mi, 2,9 mmons) u guxiopmerat (0,5 mi). Cmech nepemernnBaim
npu KOMHATHOH Temmepatype B Teuenue 1 u. Cmech koHueHTpuposain. K cmecu nobasmsim 1,25
H. HCI B meTtanone (1 mur). CMech KOHLIEH TPUPOBAITH (IaHHBIH 3Tal MOBTOPSLIM TpH pasa). Teepmoe
BELIECTBO MPOMBIBAJIA STUJIALIETATOM, 3()HUPOM U F€KCAHOM B BOPOHKE C (DUIBTPYIOIIUM CIIOEM, U

3aTeM THOHITH3NPOBAIIH c HOJIyueHHEeM 4-(3-(2,7-mamernn-2H-namazon-5-ni)-5-

224



(TOPLUMHHONMH-7-WT)IHIEepUANH-3,4-1uosia ruapoxiopuaa (muc-quod, pauemar) (7,3 mr, 0,018

mMmonb, 100% BbIXOm).

MS m/z 408,3 [M+H]*; 'H SIMP (metanon-ds) 6: 8,69 (s, 1H), 8,53 (s, 1H), 8,50 (s, 1H), 8,42 (s,
1H), 8,03 (s, 1H), 7,85 (d, J=11Tu, 1H), 4,35 (dd, /=5, 1,5Tu, 1H), 4,30 (s, 3H), 3,40 (m, 6H),
2,70 (s, 3H). NH u OH nipoToHb! He HaOIIOaUCh.

IIpumep 36

Ilonyuenne coemuuenus 146

l,, NaOH
X R X OH
/ 20 50 °C | P>
N

1) NH 1) NaNO,, TFA
rt, 10 min
Ph "Ph 2) KI, MeCN/H,0
Pd SPhos G2 rt, 20 minutes
NaOtBu, Dioxane _N NH.,, 3) DIPEA, Boc,O

Nl’N\ €l 400°c. 24 h NS * T 16h Nl'N\ |
_— - —_—
=
Z 2) NH,0H HCI, KOAc Z
BocN E MeOH, rt, 7h BocN F BocN F

1) K2003, MeOH

0°C, 1h
PdCl,(PPhj),, Cul T™MS
NEt;, TMSCCH N 4
MeCN, rt, 16 h NI X
» > TN .
PdCly(PPhs),, Cul
BocN BocN F NEt;, DMF
50 °C, 16 h
1) TFA, rt
2) HCI, MeOH
—_— N
.Cl
HN

Oran A: 2,6-Jumernnnupuaun-3-on (996 mr, 8,1 MMoJjb) pacTBOpsUIA B BOJHOM pacTBOpPE
runpokcuaa Hatpus (2,0 M, 4,1 mut) npu nepeMernBaHuy Mpyu KOMHATHOH Temnepatype. K atomy
nepeMelIaHHoMy pacTtBopy mobasisuu iox (2,65 r, 10,4 mmoins). Cmech HarpeBasu a0 SO °C u
nepemMemnBad B TedeHne 3 4. CMech HEHTPaIM30BaIl BOJAHBIM PACTBOPOM XJIOPOBOIOPOAHOM

KUCIO0THI (6 M), 3aTeM racuid HaCHILLIEHHBIM BOJHBIM PacTBOPOM THOCYbdaTa HaTpus. K cmecu
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nobGasysmn MeOH (5 mut), u 3aTeM peakuOHHYIO cMech kKoHueHTpuposanu. Jlobasmsun CHyCly
(90 M) u MeOH (10 mu1), peakuMOHHYIO CMech mepeMmemnBain B TedeHue 10 MuH, 3aTem
¢bmwieTpoBanmn. @Dunbrpar koHueHtpupoBaiau. OcraTok moxBepranu Xpomartorpadguu  Ha
cunukarene, smouposanu nocpeactsom 0-100% EtOAc B rekcane ¢ monydeHuem 4-iioa-2,6-
IUMETHIT-TUpUInH-3-051a (564,6 mr, 28%).

MS m/z 250,1 [M+H]*; 'H SIMP (meranon-dy) &: 7,61 (s, 1H), 2,47 (s, 3H), 2,39 (s, 3H), IIpoTon,
cootBerctByroiuii OH, He HaOmonancs.

Oran B: mpem-Bytun 4-(7-xmop-5-bTop-unHHOINH-3 -1 )nunepuanH- 1 -kapookcunar (500 wmr,
1,37 mmouns), mpem-0ytokcun Hatpus (198 mr, 2,06 MMOJIB), U XJI0P(2- IULHKIOTeKCHIIOCHHHO-
2’,6’-numerokcu-1,1’-6udenmn)[2-2’-amuno-1,1’-6udenwn) jnamiaguii(Il) (103 mr, 0,14 MmMouns),
1,4-muokcan (10 mi), u nudpenmmeranumus (260 mMi1, 1,55 MMonb) OObeIUHSIN, Aera3upPOBaIH
apronoMm u Harpesaiu 10 100 °C B Teuenue 16 u. Ilocne oxmakmeHHs peakIMOHHOW CMECH A0
KOMHATHOI TeMrepaTypbl 100ABISLIN MHAPOKCHIIAMIHA THAPOXIopua (445 Mr, 6,4 MMOJIb), alieTaT
kamust (815 wmr, 8,3 mmone) u meraHosn (30 mu). PeakimoHHYIO CMeCh MepeMelnBad MpPH
KOMHATHOI TemrnepaTtype B TeueHue 7 4. CMeCch KOHLEHTPUPOBAJIH, H OCTATOK PA3IENSsIH MEXKIY
EtOAc u H20. Crnou pasnensiii, U BOTHBINA CIION ABAXIbI SKCTparuposamm nocpeacteom EtOAc.
OObenuHeHHbIEe OpraHuyeckue cyiou cymmmm Hag NaxSOs, GuabTpoBajd MU KOHLEHTPHPOBAJIH.
OcraTok moaBepraau XxpoMarorpaduu Ha CUIHKarene, dmonposain nocpeactsom 0-10% MeOH B
CH2Cl, ¢ mnonyuenunem mpem-Oytun  4-(7-aMmuHO-5-PTOp-UMHHONMMH-3-1T) TUIEPHIUH- ] -
kapbokcuiarta (337 mr, 71%).

MS m/z 347,3 [M+H]*; 'H SIMP (mertanon-dy) &: 7,87 (s, 1H), 7,14 (s, 1H), 7,06 (dd, J=11,6, 1,8

I'u, 1H), 4,30 (d, J = 13,7 I'u, 2H), 3,29 (tt, J= 12,2, 3,7 T'u, 1H), 2,92-3,11 (m, 2H), 2,04 (d, J =
12,2 T, 2H), 1,87 (qd, J=12,6, 4,3 T'u, 2H), 1,51 (s, 9H), NH2 npoToHbI He HAOJIIOATUCE.

Oran C: mpem-bytun 4-(7-amuH0-5-QTOP-UUHHOMNH-3 -1 )nunepuaut- 1 -kapookcunat (187 wmr,
0,54 MMoJ1B) pacTBOPSLIU B TPUPTOPYKCYCHOM KuCTOTe (4,0 MIT) U TepeMelInBajIi Ipyu KOMHATHOM
Temnepatype B Teuenue S MuH. Hutput nHatpus (43 mr, 0,63 MMOJIb) 10OABIISIIH K CMECH, KOTOPYIO
nepeMeNInBaii NP KOMHATHOH Temnepatype B TeueHue 10 mun. CMech KOHLEHTPUPOBAJIH MPH
noHuxeHHoM aaBjieHnn. Octatok pacteopsim B atietronutpuiie (4,0 mi) u Boze (1,0 mu). K atomy
nepeMelIaHHOMY PaCTBOPY MPH KOMHATHOW TEMIEpaType MO YacTsM A00aBisiH ioaua kaus (394
mr, 2,37 mmouis). CMeck nepeMernnBaiy B TeueHrne 20 MUH TpU KOMHATHOU Temmepartype. K cmecu
nobGassimi mur3onponumdTuiaMuH (1,4 mu, 8,0 MMoies) u nu-mpem-0ytin aukapooHat (800 Mk,

3,35 mmone). CMech mepeMelnnBaiud NMpPH KOMHATHOH Temmepatype B TedeHue 18 u.  Cwmechb
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KOHLIEHTPHPOBAJI, U OCTATOK IIOABEprajii Xpomarorpaduu Ha CHJIMKareie, SJIIOHPOBAJIH
nocpeactsom 0-100% EtOAc B rexcane ¢ nosydenuem mpem-0ytun 4-(5-GTop-7-HoaAunHHOINH-
3-wn)nunepuaud- 1 -xkapbokcunara (119 mr, 48%).

MS m/z 402,3 [M+H-7Bu]*; 'H SIMP (CDCls) 6: 8,82 (s, 1H), 7,84 (s, 1H), 7,69 (d, /= 8,2 T'u, 1H),

436 (br's, 2H), 3,45 (tt, J = 12,2, 3,7 T, 1H), 2,97 (t, J= 11,0 Ty, 2H), 2,15 (br d, J= 13,1 Iy,
2H), 1,91 (qd, J = 12,5, 4,3 Ty, 2H), 1,50 - 1,54 (m, 9H).

Oran D: mpem-0ytun 4-(5-¢prop-7-i0AUMHHOINH-3-1T)IHIepUIuH- | -kapOOKCHIaT, Hoaua Meau
(1,0 mr, 0,0053 mmons) u 6uc(rpudenundochun)namiaausa(ll) nuxmopuz (6,2 mr, 0,0088 MMOoIIB)
obwvemuHsn B atMochepe azora ¢ mocnenyrowmum aobaenenuem CH3CN (2,0 mu). Pacteop
nerasupoBajii aproHoMm B teueHue 30 ¢, mocie dero mobOaensam tpumerwiamuH (40 mxi, 0,29
MMOJib). PacTBOop nmerasupoBajii aproOHOM B TeueHHEe 3 MHH, [OCAe Yero A00aBisM
tpumetnicnmianeranes (20 mxin, 0,14 mMMmonb). DTy cMech IepeMelInBaid NMPH KOMHATHOH
TemnepaType B atmochepe a3ora B Teuerue 16 4. CMech KOHIEHTPUPOBAJIH, U OCTATOK MOIBEPTajIH
xpomatorpadun Ha cuiukarene, asmonpoBann mnocpenctBom 0-100% EtOAc B rekcane ¢
nonyueHuem mpem-0ytui 4-(5-¢prop-7-((TPUM e THIICHIIHIT)3 TUHUIT) {UHHOJIHH- 3-1JT) MU TIEPU TUH- | -

kapbokcunara (24,5 mr, 72%). MS m/z 372,5 [M+H-£-Bu]™.

Oran E: mpem-byrun 4-(5-drop-7-((TpuMeTHICHINIT)3 THHIII) IMHHOJM H- 3 - WJT) THIepUANH- | -
kapbokcunar (25 wmr, 0,057 mmons) pacteopsuin B MeOH (2,0 mn). Ilepemernannsiii pacTBop
oxnaxgamn g0 0 °C. Jlobasmsum kap6onat kamust (17,9 mr, 0,130 MMonb) U mpOAOSIKATIH
nepeMennBathk peakiuoHHyr cMeck mpu O °C B TeueHume | u. PeakIMOHHYIO CMeCh Tacuid
HacebinenHsiM BoaHbIM pactBopoM NH4Cl (8,0 mu). Cmech pasnmemsum mexxay CH2Cl, u H»O.
Bonauerit crnoit pBakapl skctparuposanu nocpeactsom CH2Cl. OObennHeHHBIE OpraHUYECKUE
ciou cyurmid Hag NaxSO4, pumbTpoBain U KOHUEHTPUPOBAJIH C oyueHneMm mpem-oytun 4-(7-
STHHUJI-5-(TOP-LUUHHOJIH-3-1JT)TUITepUInH- | -kapOOKCHIaTa B KayeCTBE HEOUHILEHHOW CMECH,
KOTOPYIO MpuMeHsau 6e3 ounctku. MS m/z 300,0 [M+H-£-Bu]™. mpem-Bytan 4-(7-3tanun-5-
G rop-unHHOMH-3-mwn)munepuaut- 1 -kapookcunar (20 mr, 0,057 mmons), Homua memu (0,3 wmr,
0,002 mmons), 6uc(rpudennndochun)namnausa(ll) auxmopun (4,4 mr, 0,0063 mmons) u 4-foxn-
2,6-mumetnn-nupuaua-3-on (15,8 wmr, 0,063 mmonb) obwvenuHssiu B atmocdepe azoTa C
nocneayromum nodasnennem N, N-numetunpopmamuna (1,0 mu). Pacteop nerasuposasiui aproHoM
B Teuenue 30 ¢ ¢ mocnenyromum nodasieHuem tpumetunamuHa (50,0 Mk, 0,36 MMosb). DTOT

pPacTBOp era3upoBaii AprOHOM B T€UEHHE 5 MUH, 3aTeM nepemernnaiu npu 45 °C B atmochepe
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aproHa B teyeHue 20 u. CMech KOHIIEHTPUPOBAIM, U OCTATOK MOJABEprajim Xxpomartorpaduu Ha
cuukaree, amouposanu nocpeactsom 0-30% MeOH B CH2Cl, ¢ nonmyuennem mpem-6ytun 4-[7-
(5,7-mametundypo|2,3-cnupumun-2-mn)-5-Grop-unHHOIMH-3- 1| tunepuanH- 1 -kapOokcuata
(10,3 wmr, 38%). MS m/z 477,5 [M+H]".

Oran  F.  mpem-bytun  4-[7-(5,7-numetundypo|2,3-c]nupuans-2-wmi)-5-GTop-LuHHOIHH-3 -
wi|nunepuans-1-kapookcunat (10,3 mr, 0,022 MMOJIB) pacTBOPSUTH B TPUPTOPYKCYCHON KHUCIOTE
(2 mn). Yepes 15 munyT netyunii Matepual yaaasum. OCTaTok XpoMaTorpagpupoBaid Ha KOJOHKE
C18 ¢ obparenHoit ¢asoii, amouposamu nocpeactsom 0-100% CH3;CN B H>O (c mobasneHuem
0,1% 06./06. T®Y). Cobpannsie dppakiuu konueHTpuposain. Ocrarok pacteopsuiu B 1,25 M HCI
B MeOH. Jleryunii Mmatepuan ynaisiiu ¢ nonydenueM 2-[S-¢rop-3-(4-nunepuamni)iuHHOIUH-7-
un|-5,7-qumetun-pypo[2,3-c|mupuauna rugpoxiopuaa (8,3 mr, 93%).

MS m/z 377,5 [M+H]"; 'H AAMP (metanon-dy) 8: 9,11 (s, 1H), 8,48 (s, 1H), 8,40 (br d, J=10,1 I'n,
1H), 8,04 (s, 1H), 7,99 (s, 1H), 3,69 - 3,77 (m, 1H), 3,66 (br d, J = 12,8 I';, 2H), 3,34 - 3,39 (m,

2H), 3,12 (s, 3H), 2,84 (s, 3H), 2,27 - 2,50 (m, 4H), ITpotonsl, coorBerctByromue NH u HCI, ne
HAOIOIAITUCE.
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Ilpumep 37

Ilonyuenue coemuuenus 191

Cl |
SnCI202H20 Boc,O, DMAP
N NO. N NH,
| MeCN, Hgo Etonc, 60°C L DCM
70°C 20 h 10 min N 40 °C, 17h
|
NaOH
X NBoc, NHBoc
| p MGOH H20
N 70°C,7h
1) K,CO3, MeOH
0°C,1h
[
NS 7 NZ TBAF, THF
| _— B ———
Z PdCly(PPhs),, Cul 65°C2h
NEt,, DMF
BocN F 50 °C, 16 h
BocN

23 °C, 1 min

Oran A: OOwemuHsun  4-x50op-2,6-mumeTun-3-autpo-mupugua  (1,1054 1, 59239 mmors,
aneToHuTpu (4,0 Mi1), 1 BOOHBIN PacCTBOP XJIOPOBOAOPOIHON KHCIOTHI (KOHIEHTPHPOBAHHBIN,
57%, 4,0 ma) u Harpesau 1o 70 °C B teuenume 20 u. Cmechp pasmensuin mexxkay CHoCla,
HACBIEeHHBIM BOAHBIM pacTBopoM NaxCOs u BomusiM pactBopom NaOH (1 M). Bonuslit cioit
skcrparuposau nocpeactsom CH>Cly. O0benunennbie oprannyeckue ¢dasel cyimmin Hag NasSOs,
¢unbTpoBaK W KOHUeHTpupoBagu. OCTaToK mMoABepraju xXpomarorpaduu Ha CUJIHKArese,
amonposasm nocpeactsom 0-100% EtOAc B rexcane ¢ mosydaenneM 4-#on-2,6-iuMeTHII-3-HA TPO-

mupuuna (1,48 r, 90%). MS m/z 279,1 [M+H]"

Ortan B: 4-I>10):[-2,6-):[14M6THJ1-3-HHTpo-anH):[I/IH (1,004 r, 3,611 MMoONB), XJIOPUA TUTUIPAT OJIOBA
(3,32 1, 14,7 mmoms) u EtOAc (5,0 M) obvenunsum u HarpeBamu o 60 °C B teuenne 10 MuH.
Cmecy pasmemsiu mexny EtOAc, naceimeHHbIM BOAHBIM pactBopoM Na;COs; u BOIHBIM

pacteopom NaOH (1 M). Bomuslii cnoii sxcrparuposain nocpeactsom EtOAc. O0bennHeHHbIE

229



oprannyeckue (aspl cyuman Hax NaxSOy, GuiabTpoBaiM U KOHUEHTPUPOBAIH C MOJyuyeHHeM 4-

fion-2,6-mumetin-nupuana-3-amuna (723,7 mr, 81%). MS m/z 249,1 [M+H]".

Oran C. 4-Uon-2,6-mumernn-nupuans-3-avad (724 mr, 2,92 MMONb), H-mpem-GyTu
mukapOoHart (2,2 mut, 9,2 mmosb), 4-numernnamunonupuaut (42 mr, 0,34 mmoss) u CH2Cls (5,0
mi1) oO0bemuHsa U iepemertBaiy npu 40 °C B tedenne 17 4. CMech KOHLIEHTPUPOBAIH, B OCTATOK
nonBepraiu xpoMmarorpaduu Ha cunukarene, smouposanu mocpeactsom 0-100% EtOAc B rekcane
c MOJTyYeHHEM mpem-0y Tu N-tpet-OyTokcukapOonui-N-(4-iion-2,6-aumMeTi-3-

nupumui)kapbamara (489 mr, 37%). MS m/z 449,4 [M+H]".

Oran D: mpem-Bytun N-mpem-6ytokcukapOoonui-N-(4-iioa-2,6-mumeTi-3 -nupuamn)kapdbamar
(489 mr, 1,1 mmons), Bomubii pacteop NaOH (1 M, 4,0 mn) u MeOH (4,0 M) oObemHsIIM 1
nepemerninBanu npu 70 °C B Teuenue 7 u. Cmeck paznensuin mexxay CH>Cl u H>O. Boaneiit croit
neakael dkcrparuposaiu nocpenctsoM MeOH/CHLCly (1:9), u oObenuHEeHHBIE OpraHUYECKHE
daspl cymmum  Han NaxSOs, dunbTpoBamm W KOHUHEeHTpupoBamu. OCTaTOK IOABEpraiu
xpomatorpaduu Ha cuiukarene, asmonpoBann mnocpencteom 0-100% EtOAc B rekcane ¢
nojyueHueMm mpem-0ytun N-(4-iion-2,6-aumern-3-nupu i ))kapbamara (278 mr, 73%). MS m/z
349,1 [M+H]*; 'H IMP (CDCls) &: 7,54 (s, 1H), 6,00 (br d, J= 2,7 T'u, 1H), 2,57 (s, 3H), 2,43 (s,
3H), 1,53 (s, SH).

Oran E: mpem-Bytun 4-(5-dprop-7-((TprUMeTHICHIINIT)3 THHIIT) I HHOJIM H- 3 - HJT) T EPUANH- | -
kapOokcunar (u3 mpumepa 38, 104 wmr, 0,24 mmoip) pactBopsuid B MetaHose (2,0 ).
ITepemermannbiii pacrBop oxiaxkmand mo 0 °C. Jlobaensumm kapbonar kamus (50,6 mr, 0,366
MMOJIB), U cMmech mnepemermmBand npu 0 °C B TeueHwe 1 u. PeakunoOHHYIO CMECh TacHJIH
HaceineHHsiM BoaHbIM pactBopoM NH4Cl (8,0 mu). Cmech pasnmemsum mexxny CH2Cl, u H>O.
Bonaneiit crnoit aBaskapl skctparuposanu nocpeactsom CH>Cl. OOwvennHeHHBIE OpraHUYECKUE
ciou cyurd Hag NaxSO4, pumbTpoBaiu U KOHUEHTPUPOBAJIH C ONyueHneMm mpem-oytun 4-(7-
ATHHHJI-5-(TOP-LUUHHOJIIH-3-1JT)THITepUInH- | -kapOOKCHIaTa B KaYeCTBE HEOUHILEHHOW CMeCH,
KOTOPYIO npuMeHsui 6e3 ourctki. MS m/z 300,0 [M+H-Bu]*. mpem-Bytun 4-(7-3tuaun-5-¢prop-
LIMHHOJINH-3-11)nunepunH- 1 -kapookcnnar (86 mr, 0,24 mmons) pacteopsutu B JIM®PA (1,0 m).
Cocyn mpoayBamu apronom. Jlobaensumm tpudtuiaamun (135 mxm, 0,97 mmons). Cocyn cHoBa
npoayBaju aproHom. JlaHHbIi pactBop nobasisuin k cMecu Hoauaa memu (1,4 mr, 0,0073 MMous),

ouc(rpudenmndochun) namragus(ll) maxnopuna (10,2 mr, 0,0146 Mmous) u mpem-Oytun N-(4-
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non-2,6-mumetnn-3-nupuaui)kapbamara (93 mr, 0,27 mmons) B atMocepe aprona. Pacteop
nepemernusanu npu 50 °C B reuenue 17 4. Cmech KOHIEHTPUPOBAJIN, ¥ OCTATOK Pa3EIsLId MEXKITY
CH»Cl, wu comeBbiM pactBopoM. Bombiii cioit skcrparupoBand  nocpencrtsom  CH)Clo.
OObenunenHble opranndeckue ¢aspl cymmiid Hag NaxSOs, GUIbTPOBaiN U KOHIIEH TPUPOBAIH C
MOJIyYeHHEM mpem-0yTui 4-[7-[2-[3-(mpem-OyTOKCUKAPOOHUITAMUHO)-2,6- TUMETHII-4-
U PU T |3 THHU |- S- (D TOP-LIMHHOIUH-3 - 1T |THIepu AuH- | -kapOokcuiaTa B Ka4yecTBe

HEOUHUILEHHON CMECH, KOTOPYIO IpUMeHsTH Oe3 ourctki. MS m/z 576,5 [M+H]".

Jrtan F: mpem-bytun 4-[7-[2-[3-(mpem-OyTOoKCHKapOOHHIAMUHO)-2,6-TMMETHII-4-
U PU I |3 THHI |- S-(hTop-LUMHHONUH-3 -1 [nunepuauH- 1 -kapbokcunar (140 mr, 0,24 mmons),
tetparunpodypas (4,0 mi) u propun terpadbyrunammonusi(1,0 M 8 TT'®, 730 mx, 0,73 MMoOJIB)
obbequHsuM U niepeMernuBanu npu 65 °C B Teuenue 2 4. PeakIHOHHYIO CMECh KOHIIEHTPHPOBAJIH,
U OCTATOK MOJBEPrajiid XpoMaTorpadpuu Ha CHIIHKarese, dmonposaiu nocpencrsom 0-30% MeOH
B CH>Cly ¢ nonyuenunem mpem-oytun 4-[7-(5,7-mamernn-1H-nupposno|2,3-clnupunun-2-muin)-5-

b rop-uuHHOMH-3-u|munepuarH- 1 -kapbokcunara (34,2 mr, 30%). MS m/z 476,5 [M+H]".

Oran G. mpem-bytun 4-[7-(5,7-mumernn- 1H-muppono| 2,3 -c|nupuans-2-mi)-5-pTop-UUHHOIUH-
3-wn|nunepuaus-1-kapbokcunar (34,2 mr, 0,0719 mmonb) pactBOopsan B TpUGTOPYKCYCHOM
kuciaore (1 mu). Uepes 1 mun neryunit matepuan ynamsui. Ocratok xpomatorpaduposamu Ha
kosionke C18 ¢ oOpamennoii ¢aszoii, smrouposanu mocpenacrsom 0-100% CH3;CN B H2O (c
nobasnenuem 0,1% 06./006. TOVY), u Bnocmeactsun xpomarorpadupoBaii Ha CHIIHMKArese,
snroupoBanu nocpenctsom 0-100% MeOH (¢ mobasnenunem 2,5% 06./06. NH4sOH) 8 CH2Cls, ¢
MOJIYYeHHEM 7-(5,7-mumerun- 1 H-upposno[2,3-c|mupuaus-2-umn)-S-¢prop-3-(nunepuauH-4-
W) {HHHOJIMHA THAPOXJIOPUIA.

MS m/z 376,3 [M+H]*; 'H SIMP (metanon-dy) &: 8,95 (s, 1H), 8,23 (s, 1H), 8,22 (dd, /=10,7, 1,2

T, 1H), 7,67 (s, 1H), 7,41 (s, 1H), 3,50 - 3,61 (m, 3H), 3,17 - 3,26 (m, 2H), 2,99 (s, 3H), 2,64 (s,
3H), 2,18 - 2,34 (m, 4H), IIporons, cootsercTBytoue NH u HCI, He Habmromanuce.
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Ilpumep 38

ITonyuenue coenunenus 82

o HoN Br 1) DMF, rt-70 °C
O)gsr C o
H2N 2) BOC2O K2COg Br
BocN F t,2h BocN

1) NH
)J\ 1) NaNO,, TFA, rt
Ph” “Ph 2) CuCl, CuCl,

MeCN, 0 °C
Pd,dbas, BINAP 3) DIPEA, Boc2 o

NaOtBu Dioxane
2) NH20H HCI,
KOAC, MeOH BocN BocN

rt, 72h
1) PdCly(dppf), KOAc, Bopiny
1,4-dioxane, 95 °C, 2 h
2) SPhos Pd G2, K,CO; z /\N)_
1,4-dioxane/H,0, 80 °C, 16 h /
= 2 N\ \N,N
cl \N’ N’
BocN F
BocN
TFA/CH,Cl,
—_—
rt, 10 min |

HN

Oran A: 5-Bpom-3-¢rop-6enzon-1,2-muamun (1,07 1, 5,2 wmmoms), mpem-Oytun 4-(2-
Opomanerin)nunepuaus-1-kapookcunar (1,60 r, 5,2 mmons) u JJIM®A (80 mi) oObemuHsM U
nepeMeInBaJId TpU KOMHATHOH Temnepatype B TeueHune 16 4, 50 °C B teuenne 24 4, u 70 °C B
teuenue 24 u. [Tocse oxnmakaeHus 10 KOMHATHOM TeMmepaTypsl 1o0aBs kapOooHat kasus (1,08
r, 7,84 mmomnb) u nu-mpem-0ytun muxkapoonat (1,4 mu, 6,3 mMmoib). PeakunoHHYIO CMech
nepeMeNInBaii P KOMHATHOW TeMiiepatype B TeueHne 2 4. Cmech pasnensuin mexay EtOAc u
CoJieBbIM pacTBOpoM. OpraHuyYecKuil CI0H JBaKAbI MPOMBIBAJIH COJIEBBIM PACTBOPOM, CYLIMJIH HAT
NazSOs, dunptpoBamu u koHueHTpupoBanu. OcTaTok noABepraanm xpomarorpaduu Ha
cuukarene, smouposanu nocpeactsom 0-100% EtOAc B rekcane ¢ mosgyueHueM mpem-0y T 4-
(6-6pom-8-pTop-XuHOKCATUH-2-1)nunepuanH- 1 -kapbokcunara u  mpem-oytun  4-(7-6pom-5-

(bTopXUHOKCANINH-2-1)nunepuauH- 1 -kapbokcunara B ¢dopme mnpubmusurensho 1:1 cmecu
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(pasnmuuumble uku 0003HaUeHbl Kak coequHenus A u B B 'H SIMP; nepekpbiaromuecs MUKU
0003HaveHsb! Kak Kaxymuecst nuku «apt») (1,23 r, 58%).

MS m/z 310,2 [M+H-CO,-t-Bu]™; 'H SIMP (CDCl;s) &: 8,84 (s, 1H, A), 8,82 (s, 1H, B), 8,12 (t, J =
1,7 Ty, 1H, A), 8,09 (t,/=1,7Tu, 1H, B), 7,61 (dd, /=9,2, 2,1 I'y, 1H, A), 7,58 (dd, J=9,0, 2,0
I'u, 1H, B), 4,34 (apt d, J = 12,2 T'u, 4H), 3,17 (apt qt, J = 11,9, 3,7 I'u, 2H), 2,94 (apt br tt, J =

13,1, 2,8 'y, 4H), 1,99 - 2,06 (m, 4H), 1,93 (apt quintJ = 11,6, 4,0 T, 4H), 1,51 (aptd, J=1,8 T'n,
18H).

Oran B: Cwmece 1:1 mpem-0ytun  4-(6-6pom-8-pTOp-XUHOKCAIMH-2-H1J1)TUTIEPUTUH- 1 -
kapbokcuinata u mpem-0ytun 4-(7-6pom-5S-propxuHOKCATHH-2-1T)TUEPUIHH- | -KapOOoKcHIaTa
obbemuusH ¢ mpem-OytokcunoM Hatpusi (760 mr, 7,9 mMmonb), Tpuc(anOeH3uIIHISHAIETOH )
munaamgiem(0) (74 wmr, 0,08 wmmosb), patemuueckum 2.2’°-6uc(mudenundochuno)-1,1’-
ounadruiom (144 mr, 0,23 r), Tonyonom (13,0 M) u 6enzodenon umuaOoM (500 MK, 3,6 MMOITB)
B atmocdepe azora. Cocyn nmpoayBajid aproHoM B TeueHue 6 MuH, 3ateM Harpesam 10 80 °C B
teuenue 20 u. K cmecu mobaemnsuin rugpokcunamuna ruapoxiopun (1,37 r, 19,6 mmorns), anerat
xkamms (2,47 1, 25,2 mmous) 1 MeOH (65 mir). CMeck epemernnBaiiy Ipi KOMHATHOH TeMITepaType
B TeueHue 24 4, u 3aTeM KOHLEeHTpuposayn. OCTATOK pa3eNsin MeKIy HACBHIIEHHBIM BOIHBIM
pactBopom NaCOs, conesim pactBopoMm u CH>Cly. Bommbiii ciioit mBakabl SKCTpardpoBajiid
nocpeactsom CH>Cl,. O6benuHenHbIe oprannyueckue cinon cyimy Hax NaxSOq4, GuiabTpoBamu u
koHUeHTpupoBamu. Ocraroxk noaBepraad Xxpomarorpaduu Ha CUJIMKarene, SJIIOHPOBAIH
nocpencteom 0-100% EtOAc B rekcane ¢ momyuenuem mpem-Oytun 4-(6-amuno-8-drop-
XHHOKCAJIH-2-11 )i epuauH- 1 -kapookcmnara (340,0 mr, 38%).

MS m/z 291,3 [M+H--Bu]™; 'H SIMP (IMCO-ds) &: 8,69 (s, 1H), 7,01 (dd, J = 12,5, 2,1 T'u, 1H),

6,77 (d, J=2,1 T, 1H), 6,11 (s, 2H), 4,03 - 4,21 (m, 2H), 3,06 (tt, J= 11,5, 3,4 'y, 1H), 2,89 (br
s, 2H), 1,86 - 1,93 (m, 2H), 1,66 (qd, J = 12,6, 4,4 T'u, 2H), 1,43 (s, 9H).

Oran C: Hutput Hatpus (23,9 mr, 0,346 MMojib) 100ABISUTH K TEPEMELIAHHOMY PACTBOPY Mpeni-
Oyt 4-(6-amuHO-8-(TOP-XUHOKCATUH-2-1T)IHNepuanH- 1 -kapbokcunara B TpuTOPYKCYCHOM
kucyore (1,5 mut). Cmech nepemernBajii NIpyu KOMHATHON Temmepatype B TeueHue 1 mun. Cmech
KOHIEHTPHPOBAJIM M TOIABEpPrajim IBOHHOW aszeoTpomHod meperonke ¢ MeCN.  Ocratok
pactopsuti B aueronutpuwie (1,4 mu) u oxnaknanu o 0 °C. laHHBIH pacTBOp MO KaruisiMm
nobasisui k pacteopy xnopuna Meau(l) (47 mr, 0,47 mmons) u xiopuaa memu(Il) (95 mr, 0,71
mmone) B aneronutpuiie (1,2 mu) mpu 0 °C. Ilocne nepemewnBanus B Teuenne 1 mun npu 0 °C,
peaknoHHy0 cMech pasaensim mexay EtOAc, HaceieHHbIM BOOHBIM pacTtBopoM NarCOs wu

BomHbiM pactBopoM NaOH (1 M). Bonnbeiii cnoit skcrparupoBanu mocpeactsom EtOAc.
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OO0benuHenHble opranndeckue ¢aspl cymmin Hag NaxSOus, GuiIbTpoBaiu U KOHIEH TPUPOBAIH C
nojxy4eHueM 6-xop-8-¢prop-2-(4-nunepuaun)xunokcanuna (130,0 Mr) B kauecTBe HEOUHIIEHHON
CMeCH, KOTOPYK mnpumeHsutn 0e3 ounctkd. MS m/z 266,3 [M+H]". 6-Xnop-8-drop-2-(4-
nunepuqt)xuaokcanud (61 mr, 0,23 mmons), CH2Clz (3,0 mu), N,N-muusonponmm tiaiamud (400
MK, 2,3 MMOJib) U au-mpem-Oytun aukapbonat (230 mki, 0,96 MMoOib) OOBEOMHSIM H
nepeMelInBalii P KOMHATHON TeMiiepatype B Teuenue 18 u. Cmeck pasaensuin mesxkay CHoCl u
H>O. Bonuenii cmoit  gBaxkapl skcrparupoBaimu mocpencteom CH>Cla.  OOwnenuneHHbIE
oprannueckre (aser cymuaun Hax NaxSQs, ¢uiabtpoBanu u  KoHIeHTpupoBamn. (OcTaTok
noJBepraiu XxpomMatorpahuu Ha CHIIMKaree, smouposain nocpeactsom 0-40% EtOAc B rekcane
c nosydeHueM mpem-0ytun 4-(6-x5m0p-8-(HTOPXHHOKCANINH -2- 1) THIePUanH- | -kapObokcuiara
(52,7 mr, 50%).

MS m/z 310,3 [M+H-z-Bu]"; 'H SIMP (CDCls) &: 8,84 (s, 1H), 7,93 (t, /= 1,8 Tu, 1H), 7,48 (dd, J

=95,2,1 'y, 1H), 4,26 - 4,44 (m, 2H), 3,19 (tt, J= 11,7, 3,8 [, 1H), 2,94 (br t, J = 12,2 T'u, 2H),
2,04 (d,J=11,9 T, 2H), 1,94 (qd, J = 12,2, 4,3 ', 2H), 1,52 (s, 9H).

Otan D: O6vemunsimn 6-Xnop-2,8-mumerun-umunason| 1,2-blnupunazun (50,0 mr, 0,275 Mmos),
1,1’-6uc(mudenunpochuno)peppouen namwiamus(ll) muxmopun (15 wmr, 0,019 wmmouns),
buc(nuHaxonato)qubopon (96 mr, 0,37 MMous) 1 anerar kanus (BeicymeHHbIH npu 250 °C mox
BaKyyMOM HENOCPEACTBEHHO mnepen npuMmeHnenuem, 89 mr, 0,89 mmois) u 1,4-muokcan (1,5 mu).
Cmech nepemernuBanu B atmochepe aprona mpu 95 °C B teuenue 2 u. K cmecu noGasiisiiiu mpem-
OyTun 4-(6-xn0p-8-hrop-xuHOKCATHH-2- W) nunepuanH- 1 -kapookcunar (65,8 mr, 0,180 mmous),
xj10p(2-muuuknorekcuipochuno-2’6’-numerokcu- 1,1’ -6udennn) (2’ -amuno- 1,1’ -6ud enn-2-m)
naytagui(1l) (6,6 mr, 0,0091 mmouns) u Boausiii pactBop K2COs (1 M, 750 mka). Cmecs npoayBaiu
aproHom, u 3ateM nepememmBaiu npu 80 °C B Teuenne 16 4. PeakmoHHYIO CMeECh pa3mensm
mexnay EtOAc u H>O. Bommeiii croii sxctparuposanu mocpenctsomM EtOAc. OObenuHeHHbIE
opranuueckue cimou cymwmad Hany NaxSQs, ¢GuiabTpoBamu u  KOHIEHTpupopand. (OcTaTok
nonBepraiu xpomatorpaduu Ha cunukarene, dmounposanu nocpeactsom 0-100% EtOAc B rekcane
c nonyueHuem mpem-0ytun  4-[6-(2,8-mumernmumuaazol 1,2-b]nupunazus-6-im)-8-prop-

XMHOKCaJIUH-2-1j1 [nunepuaus-1 -kapbokcunara (44 mr, 52%). MS m/z 477,6 [M+H]".

Ortan E: mpem-Bytun 4-[6-(2,8-numernmumunaso| 1,2-bnupunazun-6-ui)-8-hrop-xuHoKcanuH-
2-un|nunepuauH- 1 -kapbokcunar (45 mr, 0,094 mmons) pacteopsur B CH2Cl (2 Min) 1 TOV (2

wit). Yepes 10 muH, netyunii Mmatepua ynaasuid. OCTaToK pacTBOPSIIA B METAHOJBHOM PacTBOPE
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xynopoBomoporna (1,25 M) u kOHUHeHTpupoBaiu ¢ mnonydeHuem O-(2,8-gumernmmmunasoll,2-
b|mupunazus-6-mn)-8-hrop-2-(4-nmunepu Iu)XuH OKCaTnHA TUAPOXJIopuaa (47 Mr, KoY. ).

MS m/z 377,3 [M+H]"; 'H SIMP (metanon-dy) 6: 9,11 (s, 1H), 8,75 (s, 1H), 8,51 (d, J = 0,9 I'ny,
1H), 8,35 - 8,46 (m, 2H), 3,64 (dt, J= 12,9, 3,2 ', 2H), 3,58 (tt, J=11,0, 3,8 I'u, 1H), 3,24 - 3,32

(m, 2H), 2,87 (s, 3H), 2,71 (s, 3H), 2,35 - 2,42 (m, 2H), 2,26 - 2,34 (m, 2H), IIpoToHsi,
cootserctByroire NH u HCI, He Habmromanuce.

IIpumep 39

Ilonyuenne coemuuenus 116

BusSn” ~O7
N Cl SPh
N? 0s Pd G2, CsF NBS
—_—
S 1,4-dioxane THFZHzo, rt
90°C,2h
BocN F BocN

1) TFA
2) HCI, MeOH

EtOH, 90°C, 4 h

Otan A: mpem-bytun 4-(7-xnop-5-propuunaonus-3-un)nunepuaus- 1 -kapdoxcunat (500 wmr, 1,4
MMOJIb) 0ObeauHsuH ¢ TpUu-0yTHi(1-3rokcuBunmn)onaosom (0,52 mu, 1,54 mmons) u CsF (470 wr,
3,08 mmone) B 1,4-mmokcane (16 mn). Cmeck nepemertmBaiu npu 90 °C B Teuenue 2 1 B atmochepe
N2. Cwmecy pazmemsuin mexay EtOAc m H;O. Opranmyeckwil CIIOW NPOMBIBAIHA COJIEBBIM
pacteopom, cymmiad Han NaxSQs, ¢unbtpoBaiu u KoHIEHTpupoBaid. OCTATOK MOIBEpPraiu
xpomaTorpaduu Ha CHITHKAreie, onposaiin nocpenctsom 10-20% EtOAc B netposeiitnom adupe
c mnonyuenueM mpem-0ytun  4-(7-(1-3TOKCUBHHMI)-S5-(HTOPUUHHONINH-3-UIT) TUIePHIUH- | -

kapbokcunara (500 mr, 90%). MS m/z 402,7 [M+H]".

Oran B: mpem-bytun 4-(7-(1-3TOKCUBHHWII)-S-()TOPLUHUHHOIMH-3 -1 ) TUIEPUIHH- | -KapOOKCHIIAT
(480 wmr, 1,2 mmounp) obwenuusut ¢ NBS (235 wmr, 1,32 mmons) B TI'® (20 mir) m H20 (10 mu).
CMech mepeMemmBaiii MpU KOMHATHOM Temmepartype B Tedenne 10 mua. TI'® ypansmu npu
IOHIDKEHHOM JaBiieHnH. PacteBop ¢uibTpoBamn. TBephoe BelIecTBO CYIIIIM C IOJYYEHHEM
mpem-0ytun 4-(7-(2-6pomanern)-5-hTOPLUMHHONMMH-3- W) nunepuanH- 1 -kapookcunara (500 mr,

92%). MS m/z 474,0, 476,0 [M+Na]".
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Oran C: mpem-bytun 4-(7-(2-6pomaueru)-S-HTOPLUHHHOMMH-3-UiT)TUIepUIuH- | -kapOoKcHIaT
(477 mr, 1,06 MmoJb) 00BenuHsUTH C 3, S-quMeTminupasut-2-amuaom (234 mr, 1,9 mmons) 8 EtOH
(20 mu). Cmech nepemernusaiu npu 90 °C B TeueHne 4 4. 3aTeM CMeCh OXJIAKIAIH 1O KOMHATHOM
TEMIIepaTypbl, ¥ PACTBOPUTENb YHAJSUIM HpPU MOHM)KEHHOM naBjieHud. OCTaToK mojaBeprajiu
xpomatorpadui Ha cuiukaresie, anmouposann mocpencteom 30-50% FEtOAc B CH:Cly ¢
nonyueHueMm mpem-oytun 4-(7-(6,8-mumernnumunasol 1,2-anupasun-2-mi)-S-GropuuHHOMMH-3-

un)nunepunus-1 -kapooxcunata (270 mr, 53%). MS m/z 477,2 [M+H]".

Oran D: mpem-Bytun 4-(7-(6,8-aumernnumunasol 1,2-a]nupasus-2-mi)-S5-PTopun HHOMHH-3-
wn)nunepuans-1-kapookcunar (230 wmr, 0,48 mmonw) gobGaensmun B TOY (2 mi). Cmechb
NepeMelnBaIl IPH KOMHATHOW TeMmIiiepatype B TedeHue 1 4. Jleryumnii marepuan yaasud mpH
noHumkeHHOM naBjeHud. Ocratok ouninanu npenapatuBHor BIXKX ¢ momyuennem 7-(6,8-
muMetuuMuaasol 1,2-alnupasun-2-ui)-S-grop-3-(nunepuauH-4-win) IHHHOJIMHA — THAPOXJIOPHUIA
(86 mr, 45% BBIXON).

MS m/z 377,2 [M+H]"; 'H AIMP (IMCO-ds) 8: 8,93 (s, 1H), 8,83 (s, 1H), 8,29 - 8,38 (m, 2H), 8,11

(s, 1H), 3,82 (s, 1H), 3,12 (dd, J= 12,5, 9,5 Ty, 4H), 2,82 (d, J = 13,2 ', 3H), 2,41 (s, 3H), 2,10 -
2,28 (m, 4H), IIporon, cootBercTBytoumii NH, He Habmonancs
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Ilpumep 40

ITonyuenue coenunenus 226

1) BoPiny, KOAG,

SPhos-Pd G2
1,4-dioxane
) _N OMe
NS B g0°c,15h NN OH " Mel, K,COs NS
| » | _—
P P4
o 2) Oxone, H,O:acetone  Cl Z DMF, rt, 2 h cl
F 0°C, 15 min F F
Ph O
N Vg

N

OMe 1) H,, Pd/C, Pd(OH),
MeOH, 50 psi, 2d

-

2) MnO,, CH,Cly, 1t, 2 h

Pd(dppf)Cl,, K,CO3
1,4-dioxane:H,O

90°C,4h
N’N\ OMe OMe
| HCHO, NaBH(OAc); BBr,
F ) —_—
CH,Cl,, MeOH, rt, 3 h CH,Cl,
AN F t, 15 h
OTf B,Pin,, KOAC
PhN(Tf), Pd(dppf)Cl,
» >
DMF, K,CO4 1,4-dioxane
it 15 h 80°C,15h

AN\ ~N
A\
>
cl” N7 O

/

Pd(dppf)Cl,, K,CO3
1,4-dioxane:H,0O
90°C,1h

Oran A: KOAc (6,6 r, 67 MmmoJib) cyuig npu npoaysanuu apronom npu 180 °C B teuenune 30
mMuH. CMech OXlaxmand 10 KOMHATHOH Temneparypbl. JloGasmsumm  7-Bpom-3-xmop-5-
dropuurHOMH (drcrota 90%, 3 T, 10,3 MMOIB) coBMecTHO ¢ Ouc(muHakonato)anboporom (3 r,
11,8 mmoits), SPhos Pd G2 (300 mr, 0,41 mmouis) u 1,4-muokcanom (40 mur). Cmech HarpeBajy npu
80 °C B teuenune 15 u. Cmech paszbasnsiim B EtOAc u dunbrpoBanu uepes unenut. @unbtpat

KOHIIEHTPHPOBAIM mnox BakyymoM. Ocratok mnonaBepraju xpomaTorpaduud Ha CHIIHMKArese,
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anronposasn nocpeactsom 20-50% EtOAc B CH2Cly ¢ monyuennemM HeouyHIIEeHHONW OOPHHOBOI
KUCIOTHL DTOT Matepuan cycnenauposanu B 100 ma 1:1 aneron:H2O npu 0 °C. [{o6asisiyin OKCOH
(20 1, 32,3 mmone). Cmecr nepemernBaiu npu 0 °C B Teuenne 15 muH. PeakimoHHyIO cMmech
pasbasssin B 600 Mt H2O, 1 3atem dunprpoBamu. CoOpaHHBIN MaTepuas CYLIHIIH C MOJyYeHHEM

3-xmop-S-propuuanonun-7-oma (1,92 r, 84%) B hopMe TEMHO-3KEITOrO TBEPHAOTO BEIIECTBA.
'H SAMP (IMCO-ds) 8: 11,34 (s, 1H), 8,39 (s, 1H), 7,49 (s, 1H), 7,40 (dd, J =11, 2 T'u, 1H).

Oran B: 3-Xnop-5-propununonun-7-01a (1,9 r, 8,6 mmos, uncrora 90%) pacteopsiin B MDA
(37 mn). K pactopy mobasysuin KoCOs (3,8 r, 27 mmosib). CMech mepeMelnBaiu Mpyu KOMHATHOM
temnepatype B Teuenue 30 muH. K cmecu nobasssutu ioameras (1,9 mi, 31 Mmons). PeakiioHHy0
CMeCh NepeMeIInBali TPH KOMHATHOH TemnepaTtype B TeueHue 2 4. Cmeck pasaensuin mexxay H20
un EtOAc. Oprannueckuii cioit mpomeiBaiu nocpeactsoM HoO u coneBbIM pacTBOPOM, CYIIHIIH
Hag MgSOs, ¢unbTpoBami W KOHLEHTpUpOBajiu mnona BakyymoM. OcraTok moABeprajiu
xpomaTorpaduu Ha CHITHKarene, daronposanu nocpeactsom 20% EtOAc B rekcane ¢ nmoyiyueHuemM

3-xmop-5-¢prop-7-merokcunnanosuHa (1,04 r, 57%) B popme Oesoro TBepIoOro BeecTra.
'H SIMP (aueton-ds) 8: 8,26 (s, 1H), 7,69 (s, 1H), 7,37 (dd, J = 10,5, 2 T'u, 1H), 4,13 (s, 3H).

Oran C: 3-Xunop-5-¢prop-7-merokcunmaaonmua (990 wmr, 4,65 mmons), (2R,6S5)-1-6ensmn-2,6-
mumetuin-4-(4,4,5,5-rerpamernn- 1,3, 2-muoxcadboponan-2-uin)-1,2,3,6-reTparuiponupuIuH
(uucrota 80%, 2,14 r, 5,24 mmons), Pd(dppf)Cl2-CH2Cl; (190 mr, 0,23 mmous), 1,4-muokcan (26
wut) u Boguslid pactBop K2CO3 (2,0 M, 13 mu, 26 mmons) Harpesaiu npu 90 °C B Teyenue 4 u.
Cwmecs pasnensmu mexay CH2Cly u H2O. Opranudeckuii cioii cymiu Hax MgSOs, bunsTpoBau
U KOHLEHTpHpoBaiM mox BakyymoMm. OcrTaTok momsepranu XxpomaTtorpaduu Ha CHIMKarene,
smouposamu 10-20% aneronom B CH2Cla ¢ momyuenuem 3-((2R,6S)-1-6en3un-2,6-mumeTnin-
1,2,3,6-reTparunponupumn-4-ui)-5-prop-7-merokcuunnnonuna (1,28 r, 73%) B dopme mouru
0esroro TBEPIOTO BEIIECTRA.

'H SIMP (aueron-ds) 8: 8,07 (s, 1H), 7,67 (s, 1H), 7,47 - 7,51 (m, 2H), 7,30 - 7,36 (m, 2H), 7,20 -
7,27 (m, 2H), 7,00 (s, 1H), 4,11 (s, 3H), 3,97 (d, /=16 T'u, 1H), 3,91 (d, /=16 T'y, 1H), 3,53 -

3,60 (m, 1H), 3,10 - 3,15 (m, 1H), 2,86 - 2,92 (m, 1H), 2,54 - 2,62 (m, 1H), 1,32 (d, J = 6,5 I'y,
3H), 1,21 (d, J = 6,5 I'y, 3H).

Jran D: 3-((2R,6S5)-1-bensun-2,6-qumerun-1,2,3,6-retparuaponupuaua-4-mi)-S-drop-7-
metokcuuuHHOMMH (1,28 r, 3,39 mmonb) pactBopsuti B 140 mu 1:1 CH>Cla:MeOH. [lob6apnsiu

10% Pd/C (300 mr) u 20% Pd(OH),/C (300 mr). Cmechk nepemernsanu B atmochepe Ha (50 psi) B
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TeueHne 2 nHeW. PeakuMOHHYIO CMeCh (DUJIBTPOBAJIM Yepe3 LETUT, MPOMBIBAJIM MOCPEICTBOM
CH>Cl:MeOH. ®unbTpaT KOHIEHTPUPOBAIHU MO BaKyyMOM. OCTAaTOK pa3fesisiiin MeXK1y BOIHBIM
pacteopom NaOH u CH>Cly. Opranmueckuii cioii cymmnun Hax MgSQOs, ¢GunbtpoBamu u
KOHLeHTpHupoBau oz BakyymoMm. Ocratok pactsopsuiu B CH2Cla (20 mit). K pacteopy nobassisiiu
MnO:; (5 r, 57,5 mmosp). CMech mepeMernBaii Mpu KOMHATHOW TEMIIEpaType B TeUeHHe 2 4.
Peakunonnyio cmech GuibTpoBaiii yepe3 uenut, npomsiBain mocpenactsom CH>Cly:MeOH.
OunbTpaT KOHIEHTPUPOBAIM, KM OCTATOK MOJBEprajii Xpomarorpaguu Ha CHUJIHKArese,
amonpoBam nocpeactsoM CH2Clh:MeOH:NH4OH (9:1:0,1) ¢ nonydyenuem 3-((2S,4R,6R)-2,6-
IUMETUINUNEepuanH-4-1i)-5-pTop-7-MetokcuunauonmuHa (568 wmr, 53%) B ¢opme Kentoro
TBepIOro BemiectBa. [[aHHOe COeAMHEHHUE SIBJIIETCS KOMIOHEHTOM ¢ HambOombiiuMm Rf B cmecu
OPOAYKTOB.

'H SIMP (meranon-ds) &: 8,06 (s, 1H), 7,59 (s, 1H), 7,27 (dd, J = 10,5, 1,5 T'u, 1H), 4,06 (s, 3H),

3,43 (tt,J=12,5, 3,5 T, 1H), 3,00 - 3,05 (m, 2H), 2,09 (d, J=12,5Tu, 2H), 1,54 (q, /= 12,5Tw,
2H), 1,25 (d, J = 6,5 I'u, 6H), IIpotoH, cootBercTByromuit NH, He Habmronancs.

Oran_E: PactBop 3-((2S,4R,6R)-2,6-mumermmunepunus-4-mn)-5-pTop-7-MeTOKCHIIMHHOINHA
(565 wmr, 1,95 mmone) 8 MeOH (2 mut) u CH2Cla (8 mur) obpabatsiBanu 37% ¢opmansaeruiom B
Boze (4 mu, 54 mmous). Tpems yactsmu nobasisum TpuareTokcuboporuapun Hatpus (3,3 r, 16
MMOJIB) Yepe3 3 4. PeakIMOHHYIO CMeCh pasnersiiiu Mexxay BoaHbiM pactBopoM NaOH u CH,Cl,.
Opranunueckuii cnoit cymman Hax MgSQO4, GUIBTPOBaIM M KOHLEHTPUPOBAJIH O] BAKYYMOM C
nojiyuenueM S-prop-7-merokcu-3-((2S,4r,6R)-1,2,6-tpumernsmunepuans-4-ui) iuHHOINHA (566
Mr, 95%) B popMme 5kenToro TBEpAOro BELIeCTRa.

'H SIMP (meranon-ds) &: 8,06 (s, 1H), 7,59 (s, 1H), 7,27 (dd, J = 10,5, 1,5 I'u, 1H), 4,06 (s, 3H),

3,43 (m, 1H), 2,50 (m, 2H), 2,41 (s, 3H), 2,08 (d, J = 11 Ty, 2H), 1,82 (q, J = 12I'n, 2H), 1,29 (d,
J=6,5 T, 6H).

Oran F: 5-®@rop-7-metokcu-3-((2S,4R,6R)-1,2,6-tpumeTnnnunepuanH-4-uia)iuHHOMH (485 wr,
1,6 mmoune) pacteopsuin B CH2Cly (4 mnt) mpu O °C. Tlo kamnsam mobasnsuiu BBrs (2 mut, 21,2
Mmosib). Cmeck ObLTO TpymHO mepemernnBath uepe3 10 muH. CMech HarpeBaii 1O KOMHATHOM
TemnepaTypbl. JIumkue KOMKH pa30uBaiM IumarejgeM A0 nepeMemnBanus cmecd. Cmech
nepeMelInBaii MPU KOMHATHOW TeMmnepatype B TeueHue 16 4. CMech MemieHHO AO0ABJISIH KO
aeay. I'panyner NaOH nobasmsiii [0 IIeTOYHON peakiiuu pacTeopa. JleTyunii Matepuas yaasiia
noxa BakyymoM. HeountieHnbiii mpoaykT noBTopHo pacteopsiu B 20 mut H2O. [lns obecconmBanus

NPOAYKTa MPUMEHSTH Xpomarorpaduio ¢ odparnenno ¢asoit. K Hanbosee unctbiM ppakmusim
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nobGasysm Boxubli pactBop HCl. ®@pakuuy KOHLEHTPHPOBAIM MPU MOHMKEHHOM JABJIEHUU C
nojiyueHrneM HeouHineHHoro S-¢rop-3-((2S,4R,6R)-1,2,6-TpumernimunepuuH-4-1ui) IHHHOTUH-
7-ona ruapoxyopuga (uucrora 70%, 687 mr, 92%). DTOT mMarepuan OKa3ajcs HEOUHIIEHHOW

TayTOMepHOU cMechio 2:1 no pesyastatam 'H SAMP 8 CD3;0D. MS m/z 290,2 [M+H]".

Oran _G: Heounmennsiit S-drop-3-((2S,4R,6R)-1,2,6-TpumernianunepuanH-4-ui) {HHHOJINH-7 -
oyia THIPOXJIOPHUT (uucrora 70%, 685 MT, 1,47 MMOJTB), N,N-
ouc(rpudropmeruncynsdonunn)anuimt (2,7 v, 7,6 mmons), K2COs (2,7 r, 20 mmons) u JIMDA (7
MJT) TIEpEMEIINBAJIM TP KOMHATHOH Temrepatype B TedeHue 15 u. Jleryunii matepuan yaansim
nox BakyymoM. Heounmmenusiii nmpoaykt pactsopsui B CHoCly u dunetpoBanu st ynaneHus
TBepAbIX NpuMeced. @UIbTpaT KOHIEHTPHPOBAIM mOA BakyyMoM. OcCTaTok NOIBEpraiu
xpomaTtorpaduu Ha CcuiaMkaresie, sJroupoBain nocpeactsom 5-20% MeOH B CH)Cly ¢
MOJIYYeHHEM 5-¢prop-3-((2S,4R,6R)-1,2,6-TpumeTHIIUTIEPU AMH-4- 1T ) {THHHOJTHH-7-HJT
tpudropmerancynbdonata (535 mr, 79% 3a 2 3tana) B opMe KeITOr0 TBEPAOTO BELIECTBA.

'H IMP (metanon-ds) 8: 8,39 (s, 1H), 8,24 (s, 1H), 7,81 (dd, J = 9,5, 2 T'u, 1H), 3,60 (m, 1H), 2,95

(brs, 2H), 2,63 (brs, 3H), 2,23 (d, J= 12,5 I'n, 2H), 2,01 (q, J = 12,5 T'y, 2H), 1,43 (d, J=6,5I'w,
6H).

Oran _H: Cwmecs  5-drop-3-((2S,4R,6R)-1,2,6-TpumeTnsmunepu AnH-4- 1) {THHOJINH-7- I
tpudropmerancynbponata (36 wmr, 0,085 wmmomp), KOAc (30 wr, 0,30 wmmoms),
Ouc(muakonato)aubdopona (26 mr, 0,1 mmoss), Pd(dppf)Cla (7 mr, 0,0084 mmois) u 1,4-muokcaHa
(0,35 mn) HarpeBamu npu 90 °C B Teuenue 15 u. Peakumonnywo cmecek pasbasisuin B EtOAc u
bmwipTpoBamn uepe3 uHenuT. DUIBTPAT KOHLEHTPUPOBAIU MOJ BakyymMoM. HeounineHHYIO
OopuHOBYIO KucCinoTy pactsopsuid B Et2O u dunbTpoBanu uepes menuT A yHAJEHHs YEePHBIX
HEpPaCTBOPUMBIX IpuMeceil. OuiabTpaT KOHIEHTPUPOBAIA NMOTOKOM a30Ta C mosydeHuem 51 mr
HEOUHINEHHOW OOPHHOBOM KHCIIOTHI B (hopMe YepHOro mMacia. S-Xiop-2,7-muMeTuniokcasono|S,4-
blmupumun (11 mr, 0,06 mmons), Pd(dppf)Cly (7 mr, 0,0084 mmons), 1,4-muokcan (0,3 i) u
BoaHbiii pacteop K2COs (2,0 M, 0,15 mu, 0,3 Mmone) no0aBisii K HEOUUIIEHHONH OOPUHOBOM
kuciore. Cmece nepemernnBanu npu 90 °C B teuenue 1 u. Cmece pasgensuiu mexay CH2Cly u
H>0. Opranunveckuii cmoit cymwau Han MgSQOs, QuAbTpOBAIM M KOHLEHTPHUPOBAIU TOJ
BakyyMoM. Ocratok xpomarorpadupoBai Ha CHJIMKarene, OJJIIONPOBAIM CMECSIMH OT
CH,Chh:MeOH:NH4OH  (95:5:0,5) nmo CH:Clo:MeOH:NHsOH (90:10:1). IIpoBomuiu

nepekpucraumzanuio  u3l,5 mn meranona ¢ momydenuem S-(5-drop-3-((2S,4R,6R)-1,2,6-
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TPUMETHIITUIEPUTUH-4-1JT ) HIUHHOJUH- 7-1J1)-2, 7 - AuMeTHII0Kca3ono[ 5,4-bmupununa (17  wr,
47%) B popme Oenoro TBepAOro BEIIEeCTBA.
MS m/z 420,3 [M+H]"; 'H SIMP (metanon-ds) &: 8,95 (s, 1H), 8,36 (d, J=11T'y, 1H), 8,16 (s, 1H),

8,10 (s, 1H), 3,46 - 3,53 (m, 1H), 2,74 (s, 3H), 2,73 (s, 3H), 2,53 (m, 2H), 2,43 (s, 3H), 2,13 (d, J =
12 T, 2H), 1,88 (q, J= 12 T'y, 2H), 1,31 (d, J = 6 I', 6H).

Hcnonb3yst MeTOMUKY, OMMMCAHHYIO BhIIe 11 ipuMepa 40, DOTIOJTHU TeJIbHbIE COEeMHEHHS,
ONUCAHHBIE B HACTOSIIEM TOKYMEHTE, MOJTyYad Iy TeM 3aMEHbI OAXOISIIEr0 reTepoapul rajiuaa
Ha 3Tane H, moaxoasimux peareHToB U YCIIOBUH peakiiny, ¢ MOJIYYeHHEM COeAUHEHHM, TAKUX Kak

BbIOpPAaHHBIE U3

Coen. Jlanubie

227 | MS m/z 419,3 [M+H]"; 'H SIMP (meranon-ds) &: 8,89 (s, 1H), 8,53 (s, 1H), 8,39 (dd, J
=11, 1,5 T, 1H), 8,16 (s, 1H), 7,95 (s, 1H), 4,33 (s, 3H), 3,45 - 3,51 (m, 1H), 2,76 (s,
3H), 2,50 - 2,55 (m, 2H), 2,43 (s, 3H), 2,13 (d, J= 13,5 T'y, 2H), 1,87 (q, /= 12,5 'y,
2H), 1,31 (d, J=6,5 T, 6H).

228 | MS m/z 420,3 [M+H]*; 'H SIMP (metanosn-ds) &: 9,08 (s, 1H), 8,32 (dd, J=10, 1 I'y,
1H), 8,20 (s, 1H), 7,55 (s, 1H), 3,48 - 3,55 (m, 1H), 2,84 (s, 3H), 2,68 (s, 3H), 2,50 -
2,55 (m, 2H), 2,43 (s, 3H), 2,14 (d, J= 13,5 'y, 2H), 1,89 (q, J = 13 Ty, 2H), 1,31 (d,
J=6,5Tu, 6H).

BUOJIOTMYECKHUE ITPUMEPDI

Hwxkecnenyromue OHOJIOTHUECKUE TPHUMEPBI iN Vilro NEMOHCTPUPYIOT NPHMEHHMOCTD
COEIMHEHUH 110 HACTOSIIEMY OMHCAHUIO YIS JIeUeHus1 O0JIe3HH XaHTHHI'TOHA.

Inst Gonee mOapOOHOro OMHMCAHHWS W IMOMOINM B IMOHUMAHWHW HACTOSINErO OMUCAHHUS
CIIEAYIOIUE HEOrPAaHMUNBAIOIINE OMOJIOrHYECKUE TIPUMEPBI TPEACTABNIEHBI it OOjiee TOJIHOM
WLTIOCTpalui 00bEMA OMMCAHKS, ¥ OHH HE IOJDKHBI TPAKTOBATHCS KaK OMpPENENIEHHBIM 00pasoM
orpaHuumnBamIre ero o0véM. Te Bapuanuu HACTOSINErO OMHUCAHHS, KOTOPHIE MOTYT OBITH
U3BECTHBI B HACTOSIINEE BPEMsS] WIH pa3pabOTaHbl MO3IHEE, W OMpEHEeHHE KOTOPBIX OyIeT B
npefenax KOMIETEHIMH CIEUAINCTa B JAHHON OOJNIACTH TEXHWKH, CUMTAIOTCS BXOISIIAMHU B
00BEM HACTOSALIETO OMKICAHUS U 3asBJICHBI B HUKEPUBEIEHHOH QopMysie n300peTeHHs.

Coenunenus ¢ popmynoii (I) uccinenosanu ¢ npumenennem ananan3a Meso Scale Discovery
(MSD), mpennoxennoro B mexayHapoaHou 3asBke Ne PCT/US2016/066042, momannoit 11

nexkabps 2016 r. ¥ HCIpAIIWBAIOLIEH MPUOPHUTET HA OCHOBAHWUH MPEIBAPHUTEIBHON 3asBKH HA
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nateHT CIIIA Ne U.S. 62/265652, nogannoii 10 gexabpst 2015 r., coneprkanue KOTOPOH MOJTHOCTHIO
BKJIIOUEHO B HACTOSIIYIO 3asBKY OCPEACTBOM CCHUIKH.

AHau3 Ha SHOTE€HHbIN 0€JI0K TeHTUHI THH, IPHMEHsIEMBbIi B ipuMepe 1, ObLT pa3paboTaH ¢
NpUMEHEHHEeM TUIATPOPMBI SJIEKTPOXEMITIOMUHECIIEHTHOrO aHaimu3a Meso Scale Discovery

(MSD) na ocuose ELISA.

IIpumep 1

AHAJIH3 HA DHAOTeHHbIH 0e/IOK FéHTHHI THH

96-nynounbie win 384-nyHounsie riaHmeTsl Meso Scale Discovery (MSD) Ha HoOub
nokpeiBasi nipu 4°C MW (yaiuHEHHBIM MOJMTIYTAMHHOM) WJIH MOHOKJIOHAJIBHBIM aHTHTEJIOM
MAB2166 (ans 3axBata) B koHueHTpanun | Mxr/mi B PBS (30 Mkt Ha sTyHKY). 3aTeM IUIaHIIETHI
TpéxkpatHo mnpombiBau 300 Mk mpomeiBouHoro Oydepa (0,05% Tween-20 B PBS) u
omokuposayin (100 mkn Gnokupyromero Oydepa;, 5% BSA B PBS) B Teuenune 4-5 uyacos mpu
KOMHATHOM Temrepatype ¢ 00paboTkoit Ha BuOpoueHTpudyre, a 3aTeM TPEXKPATHO MPOMBIBAIIH
NPOMBIBOYHBIM Oydepom.

IIpobsI (25 MKIT) MEpEeHOCHIIM Ha TOKPBITHIH aHTHTeNaMu iaHmer MSD u unkybupoasu
B TeueHue Houm npu 4°C. Ilocne ypaneHusl JHM3aTOB IJIAHIIET TPEXKPATHO MPOMBIBAJIH
IPOMBIBOYHBIM Oydepom, u modasisuti 25 MK #5656S (K1eTOUHOE CUTHAIBHOE; MOHOKJIOHAJIBHOE
KpoJiuka) BropuuHOro antutena (passenénHoro mo 0,25 mxr/ma B 0,05% Tween-20 B
omokupyromem Oydepe) B KOKIYIO JYHKY U HHKYOHpoBajiu ¢ BHOpaluei B TeueHune 1 yaca mpu
KOMHaTHO# Temmeparype. Ilocie WHKYOAlMud CO BTOPUYHBIM AHTHTEIOM JIYHKH MPOMbBIBAJIH
NPOMBIBOYHBIM Oy(epoM, mociie 4ero B KakAyr JYHKY m00aBisid 25 MK BTOPHYHOTO AHTH-
kposubero antutena ko3l SULFO TAG g obHapyskeHus: (HeOOXOIUMBINH aCMEKT CHCTEMBI
MSD) (paseeméunoro mo 0,25 mxr/mn B 0,05% Tween-20 B Onokupytomem Oydepe), u
HHKyOMpOBaid B TeyeHWe | dYaca mnpu KOMHATHOH Temmeparype. Ilociae TpEXKpATHOrO
NPOMBIBAHHUSI TIPOMBIBOYHBIM Oy(epoM B KaKAYIO MyCTYyIO JyHKY nobasisu 150 mxn Oydepa T
IUI CUMTHIBAHUS C MOBEPXHOCTHO-aKTUBHBIM BernectBoM (MSD), u cHumamu u3oOpaskeHue
IUIAHIIEeTa MOCPEOCTBOM YCTPOMCTBA Ui CuuThiBaHUs wu300paxkenuss SI 6000 (MSD) B
COOTBETCTBUHU C HHCTPYKLHUSIMH POU3BOAUTES, IPEIyCMOTPEHHBIMH AJ1s1 96- nnu 384-1yHOUYHBIX
wiaHmeroB. Mroroseie 3HaueHust 1Cso (MkM) Ui MCCIENOBAHHBIX COENMHEHHI ITOKa3aHBI B

Tabmuue 1.
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Kak mokazano B Tabsume 1, mccienoBaHHbIE COENMHEHHs, OMHCAHHBIE B HACTOSIIEM
TOKyMeHTe, uMenu cienyroiue 3Hauenus 1Cso - 3Hauenue [Cso mexxay > 3 MkM u <9 MxM ykazaHo
omHo 3Bé3moukoit (*), sHauenue [Cso mexxny > 1 MkM 1 < 3 MkM yKka3aHO IBYMsl 3BE3M0YKAMMU
(**), snauenne ICso mexxay > 0,5 MxM u < 1 MkM yka3aHo tpems 3Bé3noukamu (***), 3HaueHue
I1Cs0 mexxay > 0,1 MM u < 0,5 MkM ykazaHO deTsipbMs 3B€3mnoukamu (****) u snauenue ICso <

0,1 MxM yka3aHO MSATHIO 3BE€3mOuUKamu (**#*%),

Tabmmna 1
Coen. ICso Coen. ICso Coen. ICso
1 *% 79 ok ok 154 ok
o) *% 80 ok ok 155 ko ok
3 *okokok 81 ook ko 156 ok
4 *okk 82 ok ok 157 ek
5 *% 83 TTIT 158 ok ok
6 *okk 84 TTIL 159 ek
7 *% 85 ok ok 160 sk
9 *% 86 ook Rk 161 ko Kok
10 *ok Rk 87 TTIT; 162 ek
11 *% 38 ok Kk 163 ok ok Kk
12 *k ok 89 TTIT; 164  #skkx
13 *% 90 TTIT; 165 ok Kk
14 *kkk 91 *% 166 *wskskk
15 ook ok 90 ko ok 167  #kkk
16 Hokook 93 ko ok 168 *okok ok
17 Kook ok 94 ok ok 169 ok
18 Hokokok 95 ok ok 170 ook ok
19 ok ok 96 ok ok 171 ko ok
20 ok ok 97 ok 172 ek
23 *okokok o8 ok ok 173 ko ok
24 *okokok 99 ook ok 174 sk
25 ok ok 100 ook Rk 175 ok ok
26 ok dok 101 ook ok 176 sk
27 *okokok 102 ok ok 177 ek
78 *% 103 TTIL 178 ok ok
29 *% 104 TTIT; 179 ok

243



Coen. ICso
30 Kookkok
31 K okoksk
32 sk koK
33 skokoskksk
34 sk oskskok
35 sk sk
36 skokosk sk
37 kR ksk
38 kk
39 **
40 skokskok
41 skokskok
42 kokskok
43 kK Kk
44 Kokkok
45 KKKk
46 KKKk
47 KKk
48 KKk
49 KKK
50 sk sk
51 sk kK
52 skokoskksk
53 skoskskok
54 skoskskk
55 skkoskksk
56 sk ksk
57 sk ksk
58 sk ksk
59 kR Kk sk
60 skokskk
61 Kk
62 KKKk
63 KKKk
64 KKKk

Coen. ICso
105 koo ook
106 skook sk sksk
107 sk ok sk okosk
108 sk ok ok ok ok
109 Hok ok
110 sk ok sk Kok
111 sk ok sk kosk
112 sk koK kosk
113 sk koK Kk osk
114 koK Kk sk
115 koK Kk ok
116 sk skok
117 kKoK sk
118 sk skoskok
119 ok
120 ok
121 kokokoksk
122 kokokokosk
123 ki ok osk
124 ki ok osk
125 sk sk sk okosk
126 ok ok sk okosk
127 sk ok ok ksk
128 sk ok ok ksk
129 sk ok sk sk osk
130 sk ok sk sk osk
131 sk sk ok Kk osk
132 kKoK Kk ook
133 kKoK Kk sk
134 kKoK sk
135 koo sk
136 koo sk
137 kKoK
138 sk skoskok
139 koo sk
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Coen. 1ICs
180 KRRk
181 K skoskokk
182 K skoskok ok
183 skokoskosk sk
184 skokoskosksk
185 kokosk ok sk
186 kokosk sk sk
187 skokosk sk sk
188 skkoskosksk
189 ks osksk
190 skksk ok sk
191 kskkok
192 skRskok sk
193 kKRR sk
194 koK
195 kR k
196 KRRk
197 sk k
198 KRRk
199 Kok sk
200 K skoskok ok
201 & skoskok ok
202 skokosk sk sk
203 Hokx
204 kokosk sk sk
205 skskkok
206 kKoo sk sk
207 skkoskosksk
208 skskkok
209 kskkok
210 skkskoksk
211 skkskok sk
212 kkkok
213 koK
214 KRRk



Coen. ICso Coen. ICso Coen. ICso

Be3oTHOCHTENBHO K TOMY, YKa3aH JId JOKYMEHT, CChLJIKA HA KOTOpBIH NPUBEIACHA B
HACTOSIIIIEM JOKYMEHTE, KOHKPETHO U B OTHAEJIbHOCTH KaK BKJIFOUEHHBINH B HACTOSLIMI JOKYMEHT
nyTéM CCBUIKH, BCE MOKYMEHTHI, HA KOTOpbIE NMPUBEAEHA CChLIKA B HACTOSIIEM JIOKYMEHTE,
BKJIIOUEHBI B HACTOSIIIYIO 3asIBKY MMyTEM CCBUIKH JUTS JIFOOBIX U BCEX IIeJieil B TOM jKe CTENEeHH, KaK
ecyi ObI KayKIbIH OTAEIbHBIN HCTOYHUK OBLJI MOJHOCTHIO IPUBEAEH B HACTOSIIEM JOKYMEHTE.

Teneps, mocie monHOro omucanus 00bekTa (OPMYJIBI H300PETEHHUs, CIELHATUCTAM B
OaHHOU 00JIACTH TEXHUKH OYZET MOHITHO, YTO OH MOKET ObITh Pean30BaH B IPeaeNax IHPOKOro
IMana3oHa SKBUBAJEHTOB Oe3 BIHSHHS Ha OOBEM OOBEKTa M300pETEHHs] WU KOHKPETHBIX
aCIEeKTOB, OMMCAHHBIX B HacTosIeM nokymeHnTe. [logpasymeBaercs, 4To npuiaraeMmyr Gopmysry

HU300peTeHus ClIEAyeT HHTEPIPETHPOBATH KaK BKITIOUAIOIIYIO B C€0sl BCE TAKHE SKBUBAJIEHTHI.
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1.

D

W, _W, _R
We’j:%l/z
)I\/ 2Ws
R W

OOPMYVYIJIA U30BPETEHUA

Coenunenue, conepskaiuee coequaenue ¢ popmyoit (I):

W,

i ero Gopmy, mpu 3TOM:

Wi, W2, W3, Wa, Ws u Ws HezaBucumo npeactaBistior coooit C-R,, C-Rp wmu N,

[P 3TOM, KOrjaa omuH, nsa win tpu u3 Wi, Ws u Ws npencrasistiror coboit N, to W2, W3 u Wy

npenctaBisiioT coboi C-R, mmn C-Ry, u

P 3TOM, KOrJa OauH, n8a win tpu u3 Wz, W3 u Wy npencrasisitor coboit N, to Wi, Ws u Ws

R

npenctaBisaioT coboi C-Ra mmun C-Ruy;

npenctaeisier  coboit  Cisankwn, amuHo, Cigankmin-amuno,  (C1.8aJIKWT)2-aMUHO,

Ci-sankokcu-Ci.saKuI-aMHHO, (C1sankokcu-C-saKuiT)2-aMIHO,
(C1-sankokcu-Ci-gankui )(C1-8aJKuI )aMUHO, amMuHO-C1.8aJIKHJI,
C1sanxmn-amuHO-C1 82K, (Crsankni)z-amuHO-C 1 82K,
Ci-sanxoxcu-Cisankmn-amuHo-Crsankuyi,  (Cr-sankoxcu-Ci-sankui)2-aMuHo-C1-saKu,
(C1-sankokcu-Ci-gankni)(C1samkmn )JaMuao-C1.8aJIK I, aMuHO-C1.8aJIKHJI-AaMHHO,
(amuHO-C 8aJIKWIT)2-aMUHO, (amuu0-C1.ga5k i )(C1.8aJIKUIT)aMHHO,
C1-sankun-aMuHO-C1 8aJIKUIT-aMHHO, (C1sanxun-amuHO-C1-8aJIKHIT)2-AMHHO,

(Ci-sankun-amuno-C.gankmn)(Ci.gankun)amuno,  (Cisamkui)2-amuaO-C 1-8aJIKUII-aMUHO,
[(C1-sankun )z-amun0-C1-samkui ] (C1-saIKuiI)aMHHO, amiHO-C1.8aJIKOKCH,
C1-sankmn-aMuHO-C1 8aJTKOKCH, (C1sankum)z-aMuHO-C 1 8aJIKOKCH,
Ci-sankokcn-Cisankmin-amMuao-Cisankokcy, Cisankoxcu-Cisankui-aMuH0-C1-8aJIKOKCH,
(C1-sanmkokcu-Ci-gankui)(Cisamkmn)aMmuao-C1.8aKOKCH, aMuHO-C).3aJIKEHHIIT,
Cisankun-amuao-Cogankenmn, (Ci-gamkui)z-amuHO-CoganikeHns, amMuHO-C2-gaIKMHUI,
Ci-sankun-amuno-Cosankuan, (Ci-sankmn)2-amMuHO-Ca-sankuani, rano-Ci-saJlKui-aMiuHo,

(rano-Cisankun)-amuno,  (rajo-Cisankmn)(Cisankuia)aMuHo,  ruApokcH-Cisaiku,

ruapokcu-Ci sankokcnu-Ci-gaIKul, ruApokcH-C1-8alIKHIT-aMUHO,
(ruapoxcu-C-aIKui )2-aMHHO, (ruapoxcu-C-gamkmn )(C1-8aIKHIT)aMHHO,
ruapokcu-Ci sankuia-aMuHO-C | saJIKHII, (ruapoxcu-C-gamkun )2-aMuHO-C 1 gaIKuI,



(ruapoxcu-Cgamkmn )(C1sankmm)amuao-C1-salIKuI,

ruapokcu-Ci sankuna-aMuHo-C1 salIKOKCH, (runpoxcu-C_gamkni)z-aMuHO-C 1 8aJTKOKCH,
(runpoxcu-C.gankm )(C1.gankun)amuno-C 1.8 IKOKCH,
runpokcu-Ci.gankuin-aMuHO-C | saJIKAI-aMUHO,
(ruapoxcu-C-gankun-aMuHO-C1.8aJIKIIT)2-aMHUHO,
(ruapoxcu-C-gankun)r-aMmuHO-C 1 salIKUI-aMUHO,
(ruapoxcu-Cigankun-amuHo-C 1 ganku)(C1-saKuI)aMUHO,

(ruapoxcu-Cigankmn )(C1gankumin)amuao-C1-saIKUI-aMUHO,
[(runpoxcu-Ci-gamkun)z-amuHO-C 1 gankui|(C1.saaKii)aMuHO,

[(runpoxcu-Ci-gankun)(Csankin)amuao-C1.gankmi |(Ci-gankua)aMuHo, C3.14HKITOaTKI,

apu, apuin-Ci-gallKuI-aMIHO, (apun-Cj.sasKi),-aMUHO,
(apun-Cisankni)(C1.saKuIT)aMHHO, apui-Ci-sankuia-aMuHO-C 1 8aIKuI,
(apmn-Ci.gankmi)2-aMuHO-C | .8aJIK I, (apmn-Csanxmn)(Cr-gankuin)aMuHO-C 1 8aJIKUI,
reTEPOLUKJIII, rerepounkii-C-gaKu, rerepouukTii-C1.8aJIKOKCH,
reTePOLUKJIIIII-aMHHO, (rerepoumkni )(C 1-8aJIKWIT)aMHHO,
retepouuKIII-aMuHO-C 1 8aIKuII, rereporuKIIiiI-C1-saJIKUI-aMIHO,
(rerepounkini-C18aJKuI)2-aMHAHO, (retepounkni-C.gamkmn )(C1.8aIKi)aMHHO,

retepounkni-Cigamkun-aMuHO-C1.gaTKA,

(rerepounkini-Cgankun)z-aMuHO-C | saIKuI,

(rerepormxtmi-Ci.gamkmn)(C1-ganxun)amuao-C 1 gaaKu, reTePOLUKITHIIOKCH,
reTePOLUKITHII-KapOOHMIT, reTePOLUKIIHII-KapOOHHII-OKCH, reTepoapul,
retepoapui-C1-saKu, retepoapuii-C1-8aIKOKCH, reTepoapuii-aMUuHO,
retepoapuii-C1saKuI-aMUHO, (rerepoapmin-Ci.8aJIKWIT)2-aMHHO,
(rerepoapm-Ci.gankin)(C1-saIKu)aMUuHO, retepoapuii-Ci.gakuii-aMuHO-C 1 -8aJIKUI,
(retepoapm-Ci.gankii)2-aMmuHO-C 1 .8aJIKHIT Win

(rerepoapm-Cigankimn)(Ci-gankua)amuHo-C 1.8 KW,
npu 3TOoM, B KaxkaoM ciydae C3 j4UKIOANKWII, apuil, TeTepOlMKIIIII H TeTepoapuil MpH
HEOOXOIUMOCTH 3aMeIlleH OIHUM, IBYMS WA Tpems Rs3 3aMecTUTENsiMH U TpH

HEOOXOIUMOCTH OIHHUM IOIMOJHATENLHLIM Ry 3aMecTHTEIEM, HITH



IIPU 3TOM, B KAUECTBE aJIbTEPHATHUBBI, B KAKAOM citydae Cs3.141IUKI0AJKIIL, apUJL, FeTePOLUKIINIT U
reTepoapusi Mpu HEOOXOAMMOCTH 3aMEIIeH OJHHM, IBYMs, TPEeMs WM YeThipbMs R3
3aMeCTHTEJISIMU,

R» mpencrasnsier coboii apuii, rerepoapiui, rerepoapii-amuHo, (rerepoapi)(Ci.8aikui)aMiIHO
i (rerepounkini )(C-saIKiI)aMIHO,

IPU 3TOM, B KOKIOM Cly4ae Cliydae apui M reTepoapuii Npu HeoOXOAUMOCTH 3aMelleH OIHUM,
IBYMs UJTH TpeMsi Re 3aMecTHTENsIME 1 IPH HEOOXOAMMOCTH OHUM JOMOJHUTENBHBIM R7
3aMECTUTEIIEM;

Ra B koM citydae He3aBUCHMO BbIOpaH U3 Bogopona i C1sankua,

Rb B K&KIOM Cilydae HE3aBHCHUMO BBIOpaH U3 BOAOPOIA UM TaJIOreHa,

R3; B kaxxmoMm criydae HE3aBUCHMO BbIOpaH H3 IHaHO, ranoreHa, ruapokcu, Cigankunia,

rano-Ci-gankuna, Cisankun-kapOoHuIIa, C1-sanKoKcH, rano-C1-saJKoKcH,
Ci-sankokcu-Ci-saKuia, C1-ganmKokcH-KapOOHHIIA, aMHHO, C1-8aJIKHJI-aMHHO,
(C1-sayKu)2-aMHHO, amuHo-C1.gaNKuia, Ci-sankuy-amuHO-C 1 _gaiKua,
(C1-sankum)z-amuHo-C1_saykuia, amuHO-C1.8aJIKHII-AMHHO,
Ci-sankun-aMuHo-C1 8aJIKUI-aMUHO, (C1sankmn-amMuHO-C1-8aJIKIIT)2-aMHHO,
(C1-sanmkui)z-amuHO-C 1 8aJIKUII-aMUHO, [(C1-sankmn )2-amuHO-C 1 -8aJIKUJII | 2-aMHHO,

(C1-sankun-amuno-C1sankmn)(Ci-saKuiI)aMuHO,

[(C1-samxn)2-amuHO-C1-gankun | (C1-8aJIKIIT)aMUHO, C1sanmkokcu-C-gaKHII-aMUHO,
(C1-sankoxcu-C1.8aJIKuI)2-aMUHO, (C1-sanxokcu-C-gamimn )(C1-8aIKu1)aMUHO,
Ci-sankun-kapoonuia-amuao,  CigalkokcH-kKapOOHUI-aMuHO,  ruapokcu-Cisalikuia,
ruapokcu-Cisankokcu-Ci-gaKua, ruapokcu-CisalKHUI-aMIHO,
(runpoxcu-Ci.gankui)2-aMuHO wiH (ruapokcu-Ci.gankmn)(C1-saaKimi)aMuHO;

R4 mpencrasmsier coboit Cs-jgmukmoankit, Cs.4uukaoaikimi-Cigankui, C3.14HKI0aKII-aMHIHO,
apui-Ci-gaskun, apmt-C1_gaIKOKCH-KapOOHHMIT, apui-cynbGoHuToOKCH-C 1 8a KU,
reTepOUUKIIII, reTeponkmi-CisallKuil, rerepoapui win rerepoapui-Ci.gaJikur, mpu
aTOoM, B KaxkaoMm ciydae C3.j4LlUKJIOAJKUI, apWj, TETEPOLUKINI U TeTepoapus MpH
HEOOXOMMOCTH 3aMeIleH OHUM, IBYMs UK TpeMs Rs 3amecturensamu;

Rs B kakIoM ciy4ae HE3aBHCHMO BBIOpAH W3 rajioreHa, THAPOKCH, uaHo, Hutpo, Cisankuia,

rano-Cigankunma, Cisanmkokcu, rano-CisalkokcH, TUApokcu-CigalKuia, aMHHO,



Cisankmn-amuno, (Cisankui)-amuno, (Cisankmi)z-aMmuHo-Cigankmna, CisajJKui-THO
win retepoapui-Cisankuna;
Rs B kakIoM ciydyae HE3aBUCHMO BBIOpAH M3 rajoreHa, THAPOKCH, uaHo, HuTpo, Cisaikuia,

Cr.sankenuna, numano-Cigankuia, rano-Ci.sankuia, ruapokcu-Cigankmia, Ci-8aIKOKCH,

rayio-C.saJIKOKCH, (C1-gankui)s-amuHO-C1.8aJIKOKCH, Cisankokcu-Ci.gankuia,
Ci-sankokcu-Ci.8aJIKOKCH, aMUHO, C1-saKMI-aMHHO, (C1-sanxui)2-aMUHO,
Ci-sankokcu-Ci.8aKuI-aMHHO, (C1-sanxokcu-C1-samku, Cisankwin)aMHHO WK

C1-8aJIKHJI-THO, U

R7 mnpencraBnsier coboit  Cs.grmkmoankuii, C3_j4IUKIOAJKHI-OKCH, AP, TETEPOIUKIIUIL,
retepoapuii win rerepoapui-Ci8aaKOKCH,

npu 5ToM GopMa COENMHEHHUs BLIOPAHA U3 TPYIIILL, COCTOSAIIEH U3 MPOJIEKAPCTBA, COJIH, THApPATa,
cojbBaTa, KjaTpaTa, HM30TOMNOJOra, pameMara, JOHAHTHOMEpA, JHacTepeoMepa,

CTepeonu30Mepa, ero MoJIMMOpP(HOI UITH Tay TOMEPHOH (HOPMBL.

2. Coemunenne wiu ero ¢popma mo m. 1, ornuyaroieecs TeM, yto Ri mpencrasisier coboit
TeTepPOLMKIINII, BHIOPAaHHBIH M3 A3€TUAMHUIA, TeTparuapodypaHuia, MHPPOIUIMHUIA,
MUTIEPUINHUIA, MUATIEPA3UHUIIA, a3enaHunia, 1,4-nuazenanuna,
1,2,5,6-TeTparuqponupu AMHUIIA, 1,2,3,6-TerparuaponupuauHuIa,
rekcaruaponuppoo|3,4-bluuppon-(1H)-una,

(3a8,6a8)-rexcaruaponupposno|3,4-b Jnuppon-(1H)-nna,
(3aR,6aR)-rexkcaruaponupposio|3,4-bmuppon-(1H)-una,
rekcaruaponupposo|3,4-bJnuppon-(2H)-una,
(3a8,6a8)-rexcaruaponuppoo|3,4-bnuppon-(2H)-una,
rekcaruaponupposo|3,4-clnuppon-(1H)-una,
(3aR,6a8)-rexcarunpomnupposo|3,4-c]ouppoin-(1 H)-una,
okTaruapo-SH-nuppono|3,2-clnupuauania, oxkraruapo-6H-nupposno|3,4-blnupuannuia,
(4aR,7aR)-okraruapo-6H-nuppono| 3,4-b|nupuannusia,
(4aS8,7a8)-okrarunpo-6H-nupposno[3,4-bmupununmna,
rekcaruaponupposo|1,2-a]nupazun-(2H)-oHa,
rekcaruaponupposol|1,2-a]nupazun-(1H)-una,

(7R,8aS)-rexkcarunponuppoio| 1,2-alnupasun-(1 H)-una,

4



(8aS)-rexcarunponupponol1,2-alnupasun-(1H)-una,
(8aR)-rexcaruaponuppoino| 1,2-a]nupasun-(1H)-una,
rekcarunpo- 1 H-mmxnodyra[l,2-c:1,4-¢'| aunuppon-(3H)-una,
(8aS)-oxrarunponupposo| 1,2-a|nupaszun-(1H)-uia,
(8aR)-oxraruaponupposno| 1,2-a]nupaszun-(1H)-una,

oktarunpo-2H-nupuno[1,2-a]nupasunun, 3-azabunukio[3.1.0]rekcua,
(1R,58)-3-azabunukno[3.1.0]rexcuna, 8-a3abunmkiio[3.2.1]okTuna,
(1R,5S5)-8-azabumukno[3.2.1]oktuna, 8-a3abnunkio[3.2.1]okT-2-eHmna,
(1R,5S5)-8-azabumukno[3.2.1]okr-2-eHnna, 9-azabunmkio[3.3.1]HoHNNA,
(1R,58)-9-azabunukno[3.3.1]Honnna, 2,5-nuazabunukino[2.2.1rentuna,
(18,45)-2,5-nuazabunmkio[2.2. 1 rentuna, 1,4-nuazaburukio[3.1.1]rentuna,
3,6-muazabunukino[3.2.0]rentuna, 2,5-mazabunukiio[2.2.2]okruna, 1,4-
mra3abuiukio3.2.1]oktumia, 3,8-mnazabunukiio[3.2.1]okTuna,
(1R,55)-3,8-mnazabunukio[3.2.1]okruna, 1,4-nuazaburukio[3.2.2|HoHuna,

azacnupo|3.3]rentuna, 4,7-quazacnupo[2.5]okranuna, 2,6-muazacnupo|3.3|rentuna, 2,6-
mnazacnupo[3.4]okranuna, 1,7-muazacnupo[4.4]aonuna, 2,6-quazacnupo|3.S|HoHuna, 2,7-
mrazacnupo[3.5]aonuna, 5,8-muazacnupo|3.5|nonuna, 2,7-guaszacnupol4.4|nonuna, 2,7-
mazacnupo[4.5]nekanuna win 6,9-guazacnupo[4.S]nennna; mpyu 3TOM B KKIOM CiIydae

reTEePOLIUKJIIII TIPU HEOOXoauMOocCTH 3aMeriieH R3 u R4 3amecturensmu.

Coenunenrie uau ero ¢opma mo m. 1, omiuyaroiieecs tem, 4to Ry mpencrasiser coboi
reTepoapuli, BRIOpaHHbIN U3 THeHwWIa, | H-upasonuia, 1H-umunazonuna, 1,3-trnasomnuna,
1,2,4-okcamuazomna, 1,3,4-okcaauazonmia, TUPUANHAIA, THPUMUIUHIIIA, | H-uHaonmna,
2H-vuanonuna, |H-unpasonwna, 2H-WHmasowWia, WHOONM3MHKIA, OeH30dypaHuIa,
Oenszotuenmna, 1H-OGenwsumupaszomuina, 1,3-Oenszormaszonuna, 1,3-OeH30Kkcazoiuia,
OH-nypuHHUIA, ¢bypo[3,2-b|nupuannuna, bypo[3,2-c]nupununna,
bypo[2,3-c]nupuaunua, THEeHO|3,2-c|nupunuHuia, THEeHO[2,3-d|mupuMuInHuIa,
1 H-muppono[2,3-b lnupuannuna, 1 H-tuppono|2,3-c|nupuauHmna,
nuppono[1,2-a|lnupumMunnHuma, nuppono[1,2-a|nupasunnna,
nuppoio[ 1,2-bnupunazunuia, nupazono[l,5-a|nupuananna, 2H-nmmpa3zono[3,4-
clnupunununa, 2H-nupaszono[4,3-b|nupuaununa,  2H-nupasono[4,3-clnupuanHuia,

nupazoiio| 1,5-a|nmupaszununia, umuaasol1,2-alnupunuanna,



umuaaso[1,2-a|lmupumunuamna, umuasol 1,2-clnupumuauanna,

umnnaso[ 1,2-b|nupunazunmna, umuasol 1,2-alnupasunmna, 3H-umunazol4,5-

b]nupuaunma, umnnaso[2,1-b][1,3,4]rnanuazonmia,

[1,3]trazono[4,5-

umuaas3o2,1-b][1,3]tuazomnmna,
[1,3]okcazono[4,5-b|mupunununa, [1,3]okcazono[4,5-clnupuaunuia,
c]nupunununa, [1,3]ruazono[S,4-bnupununina, [1,2,4]tpuazomno|1,5-a|nupuauania uim
XUHOKCAJIMHUJIA, TIPU 3TOM, B KQXKIOM Cliyyae reTepoapus pu HEOOXOAMMOCTH 3aMeLleH

Rs 1 R7 3amecturensamu.

Coenunenue wim ero ¢popma o 1. 1, oTHyaroLeecs TeM, 4To coeannenue ¢ popmynoii (I)
BbIOpaHo u3 coequnenus ¢ popmysion (Ibl), popmynoii (Icl), popmynoii (Iel), hopmynoit
(If1), bopmymnoii (Igl), bopmymnoii (1i1), popmysoii (Ij1), popmymnoit (Ik1), bopmymnoii (111),
dbopmydoii (Im1) wu popmyaoii (Inl):

R, R, R, R, R, R Ry
R, AN NI N R, Ra N Ry R, G
2 =
Ri Z Ra Rj 7 Ra Ry N Ra Rf N Ra
Ra Ro a b b Ra
(Ib1), (Iel), If1),
Ra R, R R. Ry
R, I Na Ry R, R NN R,
S =N )I\ Z
R N R, R N R N Rq
b Ra Rb
(Igh) @), (Ik1),
Ra Ra Ra
R, NYR2 N N Ry R, NYRZ
N N N
R Z Rj N Ra Ri N
b b a
I1) (Im1) or (Inl),

Coemunenue o 1. 1, mpu 3Tom hopma CoeTuHEHuU s TPEACTABISET COOOH COTb COETUHEHUS,

BBIODaHHYIO W3

THAPOXIIOPUIA,

rHAPOOpOMHIA,

TpudTopaerarTa,

dbopmuara,



10.

11.

12.

TUTUAPOXIOPU I, TUruApoOpoMKIa, mutpudroparnerara, mudopMuaTa,

TPUTHAPOXJIOPUIA, TPUTHAPOOpOMHIIa, TpuTpudTopareTara win Tpudopmuara.

ITpumenenue coemuHenus wian ero Gopmel mo modomy u3 mm. 1-5 s nedeHus wim

obneruenuss HD y cyObekTa, HyKIalOIIErOCs B HEM.

[Ipumenenue o 1. 6, OTIMYAOIIEeCs TeM, 4TO 3P PeKTHBHOE KOTMUECTBO COSAMHEHUS UITH

ero (hopMbI HaXOOUTCs B nuanazone ot okojo 0,001 mr/kr/neds 10 okosio SO0 Mr/Kr/neHs.

[IpumeHenue coenuHeHus WM ero (Gopmel mo jodomy w3 mm. 1-5 ans mosydeHwus
JIEKAPCTBEHHOTO CpeNCTBa 1UIst Jieuenus win odserdenuss HD y cyObekTa, HyKaaromerocs

B HEM.

IIpumenenue mo . 8, oTIMUaOIIEecs TeM, YTO 3PPEKTHBHOE KOJHYECTBO COENUHEHUS HITH
ero (opMbI B IEKAPCTBEHHOM CPEACTBE HAXOAUTCS B Anana3one ot okoJio 0,001 Mr/kr/neHn

110 0k0J10 500 Mr/Kr/neHs.

IIpumenenue coenuHenus Wik ero (GOpMbI Mo JOOOMY 3 mil. 1-5 i IPUrOTOBIECHHUS
(bapmaneBTHUECKOW KOMIO3UIMU Ui JedeHus win oOneruenus HD y cyOmbexra,

HYXXJAOIETOCSA B HEM.

IIpumenenue mo m. 10, oTmyaromeecs TeM, 4T0 d(PPEKTHBHOE KOIUUECTBO COEAUHEHUS
umi ero Gopmel B (papMareBTHUECKONH KOMIIO3HI[HH HAXOOUTCS B JHAMA30HE OT OKOJIO

0,001 mr/xr/mens 10 okoio SO0 Mr/Kr/neHs.

dapmaneBTHYeCcKass KOMIIO3UINS, COAEPIKAINAs COSANHEHNE Wi ero GopMmy mo Jrodomy
u3 nmn. 1-5 B cMecH mo MeHbIeld Mepe ¢ OOHUM (papMaleBTHUECKH MPUEMIIEMbIM

BCIIOMOTaTCJIBHBIM BCIIICCTBOM.
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