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4-A3AUHJAOJIBHBIE COEJIUHEHUA

CCBUIKA HA POACTBEHHYIO 3ASABKY
Ilo nHacTosiel 3asBK€ UCIPALIMBAECTCS IPUOPUTET B COOTBETCTBUH C MPEABAPUTEIBHOU
3asiBKON Ha Bbimauy marenta CIIIA Ne 62/599875, monannoii 18 nexabpst 2017 ronma, kotopas

BKJIFOUEHA B HACTOSIIIHIA JOKYMEHT BO BCeM OObeMe.

MPEAINOCBUIKHA HACTOAIIEI'O U3OBPETEHUA

Hactosimmee wu3o0pereHne B II€JIOM OTHOCUTCS K 4-a3alHIOJBHBIM COEIUHEHUSM,
NPUTOAHBIM B KadyeCcTBE HWHTHOUTOPOB Iepenadyud CUTrHajioB ¢ yuactueM Toll-mogoGHoro
peuenrropa 7, 8 wiu 9 (TLR7, TLR8, TLR9) unu ux xomOunanuii. Hactosiimee n3oOperenue
OTHOCUTCS K 4-a3alHI0IbHBIM COEIMHEHUSAM, KOMIO3ULIMAM, COJIEPKALINM TaKUe COSIUHEHMS, U
cocobamM ux mnpumeHeHus. Hacrosimee wu300peTeHHe OMOJHUTEIBHO OTHOCHTCSA K
(papMaLeBTHYECKMM KOMITO3HLIMSM, COAEpIKAIlMM IO MEHbLIeH Mepe OIHO COEOMHEHHUE IO
HACTOSIIIEMY M300PETeHHIO, KOTOPbIE MOYKHO MPHMEHATh U JICYEHUS MaTOJIOTHYECKHX
COCTOSIHUM, CBsA3aHHbIX ¢ Moayssiuuedl TLR, Takux kak BOCHAJIMTENbHbIE U AyTOMMMYHHBIE
3a0oseBaHmsL, ¥ K criocobam MHruonposanus akTuBHOCTH TLR y MitekonuTaromero.

IMpencraBurenu cemeiictBa perentopoB Toll/IL-1 sBIIOTCS BaXKHBIMH PEryJISITOPAMH
BOCTIAJIEHUS] U PE3UCTEHTHOCTH x03siuHa. CemeiicTBo Toll-momoOHBIX penenTopoB pacrno3HaeT
MOJIEKYJISIpHBIE TMATTepHbl MH(EKLHMOHHBIX OpPraHU3MOB, B TOM 4HCiIe OakTepuii, rpudOB,
napa3uToB U BUpycoB (003op cm. Kawai, T. et al., Nature Immunol., 11:373-384 (2010)).
Cpsi3pIBaHME JUTaHIa C PELIENITOPOM HMHIAYLHUPYET AUMEPU3ALMI0 U PEKPYTUHI aAaNTepHBIX
MOJIEKYJ] K KOHCEpBAaTHBHOMY I[UTOIJIA3MAaTUY€CKOMY MOTHBY B peLIENITOpe, Ha3blBAEMOM
nomerom peuenropa Toll/IL-1 (TIR), 3a wuckmouenuem TLR3, Bce TLR pekpyTupyror
anantepHyro mosiekyny MyD88. IlpeacraBurenu cemericrsa peuentopos IL-1 Takxke conepskar
proruiasmariueckuii MotuB TIR u pexkpytupyror MyD88 npu cBsizbiBaHNM C JIuraHnaoM (0030p
cm. Sims, J.E. et al., Nature Rev. Immunol., 10:89-102 (2010)).

Toll-nopobusie peuentopsr (TLR) mnpencraBnsitor coboii ceMEHCTBO 3BOJIOLIMOHHO
KOHCEPBATHUBHBIX TPAHCMEMOPAHHBIX PELENTOPOB BPOKACHHOTO HWMMYHHUTETa, KOTOPBIE
3aneficTBOBaHbI B MePBOH JHHUU 000pOHBI. B kauecTse perenTopos pacrno3HaBanus obpa3os TLR
3aIMLIAI0OT  OT  YYXXEPOAHBIX  MOJIEKYJ, AaKTUBUPYEMBIX CBA3aHHBIMH C IAaTOME€HOM
MoJeKyJsipHbiMu  natrepHaMu  (PAMP), wnm OT TNOBpeXIEHHOW TKaHH, AKTUBUPYEMOH
CBSI3aHHBIMH C OITACHOCTBHIO MOJIEKYJsIpHBIMU matTepHamu (DAMP). Beero Obuto BbeisiBieHO 13
npencrasuteneii cemerictsa TLR, 10 13 KOTOPBIX Y U€IOBEKa, MOKPBIBAIOINUX JTHOO MOBEPXHOCTh

KJIETKH, JHOO 3HIOCOMHBIM KommapTMeHT. TLR7-9 BXomsT B YHCIO pPELENnTOPOB, KOTOpPHBIE
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pacIioNO’KeHbl B SHAOCOMHOM KOMIIAPTMEHTE M OTBETCTBEHHBI 32 OTBETHYIO PEAKIHIO Ha
ogHouenovyeunyro PHK (TLR7 u TLR8) wnu HemermnupoBaHHyr onHouenodeunyro JIHK,
copeprkautyto uro3ul-pocdar-ryannaossle (CpG) motussl (TLRY).

Axrtusarmst TLR7/8/9 MoxeT MHIIMHUPOBATH PSiA BOCHIAIUTENbHBIX peakiuil (BbIpaboTKyY
LINTOKMHOB, akTUBALMIO B-knetok u Beipadotky IgG, peakiuro ¢ yuactruem narepdepona I tuna).
B ciydae ayrouMMyHHBIX HapylmeHui abeppanTHas anurenbHas aktuBaims TLR7/8/9 npusoaut
K YXyALIeHHIO0 O0Ie3HeHHBIX cocTossHUH. Tornma kak ObUIO MoKa3aHo, 4To cBepxakcnpeccust TLR7
y Mblel 000CTpsieT ayTOMMMYyHHOe 3a0oneBaHue, ObUIO OOHapyskeHo, uto HokayT TLR7 vy
MBIIIEH 3aIUINAET OT Pa3BUTHUs 3a00JE€BaHUs CKIOHHBIX K 3aboneBaHuro Bomdankod MRL/lpr
mbitreit. [Ipu nBofinom HokayTe TLR7 u 9 HaOmroany JOMONHUTENBbHYIO YCUTICHHYIO 3aLUTY.

ITockonpKy JeueHue, mpeaycMaTpuBarolnee MOAYJSILIHMIO [IUTOKUHOB, BbIpaOoTku IFN u
aKTUBHOCTH B-kyieTOK, MOXeT naaBaTh NOJE3HBIH 3(PQPEKT NpHU MHOIMX MNaTOJIOTMYECKHX
COCTOSIHMSIX, CPa3y CTAHOBUTCSI OUEBHIHBIM, YTO HOBbIE COEMHEHMUS, CIIOCOOHBIE MOy JIMPOBATh
TLR7, w/unu TLR8, w/unu TLRY, u cnocoObl mpUMeHEHHs] TAKUX COEINUHEHHI MOTYT JaBaTh
CYIIECTBEHHbIE TePANEeBTUYECKHE PEUMYIIEeCTBA JUIsl LIUPOKOTO CIEKTPa MNalUeHTOB.

HacTtosituee u3zoOpereHne OTHOCUTCS K HOBOMY KJIACCy 4-a3auHAOJBHBIX COCIUHEHUH,
KOTOpBIE, KaK ObLIO OOHAPYKEHO, ABISAIOTCS 3(PEKTUBHBIMI HHIHOUTOPAMH Nepeiaul CUTHAJIOB
¢ yuactuem TLR7/8/9. JlaHHble cOeqUHEHHs MPENyCMOTPEHBbI KaK MPUTOIHbIE B Ka4yeCTBE
(dapMaLieBTUYECKUX  MpernapatoB ¢  TpeOdyeMol  CTaOWIBHOCTHIO, OMOIOCTYIMHOCTBIO,
TEPANeBTHUECKUM UHAECKCOM U 3HAYSHHUSIMH TOKCUYHOCTH, KOTOPbIE BAYKHBI JJI1 BO3MOYKHOCTH UX

NMPUMCHCHHUA B KAUECTBE JICKAPCTBEHHBIX CPEACTB.

KPATKOE PACKPBITHE U30OBPETEHUS

Hacrosimiee n3o0perenne oTHOCUTCs K coequHeHusIM (popmyibl (1), KOTOpbIE MPUMEHUMBI
B Ka4yecTBe MHTHOMTOPOB mepemauyn curaaioB depe3 Toll-momobubrit penentop 7, 8 wim 9 u
NPUMEHUMBI Il JiedeHusT NpojirepaTHBHbIX 3a00JEBAHUMN, AUIEPIrHYECKUX 3a00JIeBaHMUIA,
AyTOMMMYHHBIX 3a00JIeBaHUH M BOCHAJIUTENbHBIX 3a00JIEBAaHUHA, WM UX CTEPEOH30MEpPaM,
TayToMepaMm, papMaleBTHUECKH PUEMIIEMBIM COJISIM, COJIbBATaM MJIH MPOJIEKAPCTBAM.

Hactosimee wn300peTeHne Takke OTHOCHTCA K (DapMaLeBTUUECKUM KOMIIO3HILIHUSM,
copepkaM (apMaleBTHUECKH TPUEMIIEMBbIi HOCHUTENIb M 1O MEHbLIEH Mepe OIHO U3
COEMHEHUI MO HACTOSIEMY H300pPETEHHI0 WM HUX CTEPEOH30MEphl, TayTOMEpHI,
(bapmMareBTHIECKH MPHEMIIEMbIE COJIH, COJIbBATHI WII TIPOJIEKAPCTBA.

HacTosiinee n3o0perenne Takke OTHOCUTCS K criocoOy mHrubmposanus Toll-mogobroro
peuentopa 7, 8 win 9, mpenyCMaTpUBAIOLIEMY BBEICHHUE HYKOAIOLIEMYCS B TAKOM JICUEHHH

XO35IMHY TeparneBTHYecKU 3(G(HEeKTHBHOTO KOJIHMUYECTBA TI0 MEHBIIECH Mepe OJHOTO U3 COSTUHEHHIA
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IO HACTOSIIEMY H300pPETEHHI0 WM HX CTEPEOM30MEPOB, TAyTOMEPOB, (hapMaleBTHUECKU
NPUEMIIEMBIX COJIEH, COJIbBATOB WJIN MPOJIEKAPCTB.

Hactosimmee m3oOpereHne Takke OTHOCHTCSA K CIIOCOOY JIeUeHHs MPOJH(epaTUBHBIX,
MeTa0OJMMUECKNX, QJJIEPTUYECKUX, ayTOMMMYHHBIX W  BOCHAQJIUTENBHBIX  3a00JI€BaHMHIA,
NpeayCMaTPHUBAIOIEMY BBEACHNE HYXKIAKOLIEMYCsl B TAKOM JICUEHUH XO3UHY TEPaNeBTHUECKU
3¢ EeKTUBHOrO KOJNMYECTBA IO MEHbINEH Mepe OIHOr0 M3 COEJUHEHHUH 110 HACTOSIIEMY
U300pETEHNI0 MJIM MX CTEPEOH30MEPOB, TayTOMEPOB, (papMaleBTUYECKU MPHEMIIEMbIX COJIEH,
COJIbBATOB HJIU MPOJIEKAPCTB.

Hacrosiimee wm3oOpereHne Takke OTHOCHUTCS K CHOCOOy JieueHus: 3a00JieBaHUS WU
HApYIIEHUs, CBI3aHHOTO ¢ akTUBHOCTHIO Toll-monobuoro peuenropa 7, 8 wiu 9, npudem crocod
NpeayCcMaTpUBAaeT BBEACHHME HYXKIAIOIIEMyCsl B 3TOM MIIEKONHUTAIOLIEMY I10 MEHbLIeH Mepe
onHOTO M3 coenrHenuii popmyinl (1) mu uUx conel, CONbBATOB U MPOJIEKAPCTB.

Hacrosimee n3o0peTeHne Takske OTHOCHTCS K CIOCO0aM U MPOMEKYTOYHBIM COSAMHEHHUSM
IJIs1 TONTyYeHus1 coenrHeHui Gpopmydsl (I), BKimoyast B ce0st UX COJIH, CONBBATHI U MPOJIEKAPCTBA.

Hacrosimee nzo0peTeHne Takyke OTHOCHTCS 10 MEHbIIEeH Mepe K OJHOMY M3 COeIUHEHUH
dopmyel (I) mnm ux consimM, CObBAaTaM U MPOJIEKAPCTBAM AJIsl IPUMEHEHUS B TEPAITUH.

Hacrosimee n3o0perenune Takke OTHOCHTCS K TPUMEHEHUIO 110 MEHbLIEeH Mepe OTHOTO M3
coenunenuii gopmynbl (I) wim ux cosell, COJBBATOB M MPOJIEKAPCTB JUII HU3TOTOBJICHUS
JIEKAPCTBEHHOTO CPEACTBA MJIsl JIeUeHHs] WM TPO(MIaKTHKU CBsi3aHHBIX ¢ Toll-momoOHbIM
peuenTopoM 7, 8 winu 9 COCTOSTHHIA, TaKMX KaK aJuleprHuecKue 3a00JieBaHHs, ayTOUMMYHHbBIE
3a00ieBaHsI, BOCTIAJIMTENbHbIE 3a00JI€BaHUs U MPOJH(epaTuBHbIC 3a00IeBaHMUS.

Coenunenue popmynl (1) u komnozunmu, conepskamue coenuaerns Gopmysl (1), Moryr
OBITb MCTOJB30BAHBI JJISI JICUECHUs], NPOPHIAKTUKYA WIH YCTPAHEHUS PA3JIMYHBIX CBSI3AHHBIX C
Toll-momobueiM penenropom 7, 8 wmmu 9 cocrosHui. DPapmarieBTHUECKUE KOMITO3HIINH,
comepiKalie 3TH COENUHEHHs, MPUMEHUMBI JUIsl JIEYeHUs,, MPOYUIAKTHKN WM 3aMeIJICHUS
nporpeccupoBaHus 3a00JIEBAHUI WM HAPYLUICHUH B PA3JMYHBIX TEPAEBTUYECKUX OOJIACTSX,
TAKUX KaK ajulepruueckue 3a0oNeBaHMs, ayTOMMMYHHbIE 3a00JIEBaHUS, BOCIAJIUTEIbHBIE
3aboneBanus U poJrQepaTUBHbIE 3a00IeBaHMUS.

Ot u gpyrue 0cOOEHHOCTH HACTOSAIIEro H300peTeHns: OyIyT U3JIOKEHBI B PACIIUPEHHOM

(opme, TOCKOIBbKY PAaCKPBITHE MPEACTABICHO ajee.

NOAPOBHOE OITMCAHUE U30BPETEHHUA
IlepBBIil acmekT HACTOSILIErO M300pPETEHHsT OTHOCUTCS MO MEHBIIEH Mepe K OTHOMY

coequHeHnio Gpopmyisl (I):
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A nipencrasisieT coOOif:
(1) —O-Li1—Rs;
(i1) -NR7Rs;
(ii1) —L2-C(O)NRoR10;
(iV) —(CRXRX)1—3R11, Cis AMHWHOAJIKHUIIL, —(CRXRX)1—3NRXC(O)R11,

—(CRxRx)1-2NRC(O)(CH2)1—2(muniepununui), —(CRxRx)1-2NRxC(O)O(CH»)1->(nunepunuum)
i —(CRxRx)1-2NRxC(O)(CH2)1-2NRRy;

(v) —CRiR12R13, tme Riz m Ri3 BMecTe ¢ aromMoM yrjepona, K KOTOPOMY OHH
MPUCOETMHEHBI, 00Pa3yIOT MUKIMYECKYIO TPYIIy, BRIOpaHHYIO U3 a3adunmkiio[4.1.1]okranuna,
azemanmna, aserunuamwina, Cs— LUKIOANKWIA, AuasenaHwia, asacnupo[3.3]renranmna,
nuaszacnupo[4.5|nekaHoHWNIa, MOpP(OJIMHIIA, OKTaruApOLUKIIONEHTa[ C |[muppoimia,
MUNepa3sHHUIIA, TUTICPUANHIUIA, TUPPOTHINHIIA U XUHYKITHIUHUAJIA, KAXKIbIH 3aMelleH OT HYJIs
10 4 Riza;

(vi) —CRx=CR(munepuanHm); Wi

(vil) apomarmueckyro rpymmy, BbiOpanHyo u3 [1,2.4]rpuazono[l,5-alnupugunnna,
umuaaso[ 1,2—a|nupuanania, WMUAA30JWIA, WHAA30JWIA, W30XUHOJMHIIIA, OKCAIUa30JIiIa,

oKca3onuia, (peHwIa, MUpa3uHwIa, mupasono[3,4-b|nupuanHnia, MUpa3ouia, MUPUAA3HHIIA,
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MUPUANHIIA, TUPUMHIUHWIA, MHPPOJIUJIA, XUHOJWHOHWIA, XWHOJMHUJA, XWHOKCAJIHHUIIA,
terparunpo—[1,2,4]rpuazono[ 1,5-a|nupasununa, TerparuapoumMuaasol 1,2—ajnupasunmnna,
TETPAruIPON30XMHOJINHUJIA, TETParuaApoOTHa3oo| S,4—c|nupuauHuia,
TEeTpParuApoTHeHo[2,3—Cc|nupuanHuiIa, THAAUA30JIUIa, THUA30JIMIa, THOOKCAAMA30JdWiIa U

TPUA30JIWIIA, KAXKABIN 3aMelleH OT HyJiA 10 2 Risa 1 OT Hysst 10 3 Rigp;

L1 npencrasnsier coboii cBsizb, —(CRxRx)1-2—, -(CRxRx)1-2CRx(OH)—, —(CRxRx)1-20—,
—CRR:C(0)-, —CRRxC(O)NR(CRRx)0-4—, —CR«RNRC(O)(CRxRx)o-4— WITH
—CRRNRC(O)(CRxR)o-4—;

L, npencrasnsier coboii ¢Bs3b min —(CRxRx)1-3—;

Ri1 mpencrasnser coboii H, Cl, —CN, Ci—4 ankun, Ci-3 ¢propankuin, Ci-3 THAPOKCHATKHILI,
C1-3 rugpokcudropankmi, —CRy=CHa, C3— muknoankuin, —CHz(Cs-¢ nuknoankun), —C(0)O(C1-3
AJIKIIT) UK TETPAruApOIMPaHIIT,

kaxapii Ry HezaBucumo mnpexacrasisier codoit ranoreH, —CN, —OH, —NO», Ci— anmkui,
Ci1—2 dropankun, Ci— mmanoankui, Ci-3 rugpokcuankui, Ci-3 amuHoankwin, —O(CHz)1-2OH,
—(CH2)0~40(C1~4 anxmn), Ci1—3 ¢ropankokcu, —(CH2)1-40(Ci1—3 ankwmn), —O(CH2)1-20C(0O)(C1-3
ankwi), —O(CH2)1-2NRRy, —C(0)O(Ci-3 ankun), —(CH2)o-2C(O)NRyRy, —C(O)NRx(Ci-5
runpokcuankmi), —C(O)NRy(Cir-¢ ankokcuankui), —C(O)NRx(Cs-s nwmkmoankun), —NRyRy,
—NRy(Ci-3  ¢dropankun), —NRy(Ci~4 ruapokcuankmi), —NRxCHa(denun), —NRxS(0)2(Cs-s
mukiaoankmi), —NRxC(O)(Ci— anxmn), —NRiCH2(Cs-s wnumknoankmn), —(CH2)o-2S(0)2(Ci-
ankwi), —(CHz)o-2(Cs-6 uuknoankuin), —(CH2)o-2(denrn), MophonuHami, TMOKCOTHOMOP(OTHHI,
TUMETWINMUPA3OJIMI,  METHINMUIEPUAUHWI,  METHIIUIEPA3UHUN,  aMHHOOKCAIHA30JIHIL,
umugazonui, Tpuasonun win —C(O)(Tuazonun),

Rya mpencraBnsier coboit Ci— anxmn, Ci-3 ¢ropankun, Ci— rugpoxcuankmn, Ci-3
amuaoanku, —(CH2)o-4O(C1— ankun), Cs-s mukmoankmwi, —(CHz)1-3C(O)NRyRy, —CH2(Cs-6
rukioankui), —CHa(denwn), TerparunpodypaHu, TeTparuApONupaHuI Wid (eHuT,

kakabid Ry HesaBucumo mpencrasisier coboi H, ramoren, —CN, —NRxRy, Ci-s ankwi,
Ci3 ¢ropankmn, Ci-3 ruapokcuankmwi, Ci—3  ¢ropankokcu, —(CH2)o20(Ci—3  amkwmn),
—(CH2)03C(O)NRxRx, —(CH2)1-3(C3-¢ mmkmoankuin), —C(O)O(Ci-3 ankmim), —C(O)NRx(Ci-
ankmi), —CRx=CR\Rx nin —CR=CH(C3-6 nuKIoaaKmm);

Ry mpencrasnsier coboit Ra, vn Roy;

Rog mpencrasnsier codoii R, nnm Ray; mpu yenosuu, ecnu onguH u3 Roc 11 Rag mpencrasisier

coboii Ra,, a npyroii u3 Ryc u Ry npencrasnsier coboit Rop,;
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kaxpiii Rs HesaBucumo mpencrasisier coboit F, Cl, —CN, Ci—3 anxun, Ci— GTOpamku
win —OCHz;

R¢ mpencrasnsier coOoii:

(1) Ci1-3 anxmi, —CRRxC(O)NRx(CRxRx)1-30H, —CRxRxC(O)NRx(CRxRx)1-2NRRx wmm
—CRRC(O)NRx(CRxRx)12CHFCRROH; nnu

(11) azabunmkno[3.2.1]okranni, azacupol[ 5.5 lynnexkann, azeruauHu, C3—¢ IUKITOANKUIL,
nuazabunmkinol2.2. 1 renraamun, auazacnupo[3.5]HoHanun, MopdonuHWI, TeTparuapodypaHu,
TETPAruIpPONUPAHII,  OKTarWAPOLMKIIONEHTA[C|MUPPONWI,  MHIEPA3HHUJ,  IHUIEePUIUHIII,
MUPPOTMANHUI WU XUHYKIUAUHII, KaXKAbIM 3aMelleH OT HyJs 10 3 Rea;

kaxkabii Rea HesaBucumo mpexncrasisier codoit F, Cl, —OH, —CN, Ci- anxwmi, Ci—
¢ropankun, Ci— ruppokcuankmi, —(CH2)1-20(Ci—3 ankxum), —-NRyRy, —(CHz)1-2NRiRjy,
—(CRxRx)1-2S(0)2(C15 anxmn), —(CRxRx)1-2C(O)NRsRy, —C(O)(CRsRx)1-2NRxRy, okceranun,
TeTparuApopypaHmws, TETPArHAPONHUPAHII, A3€THAVUHWI, NUPPOIMAMHWI, MUICPHIMHNI,
N300y THIIHIIEPUANHIIL, TUHepasuHm mii —O(MunepuIuHm);

R7 npencrasmnsier coboi:

(1) Rz, —CHzR7;, —(CH2)1-3NRyRy, —(CH2)1-3NRxC(O)(CH2)1-2NRyRy, —C(O)R7a,
—C(O)CH(NH2)R7a, —C(O)(CH2)1-3NHa, —C(O)CH(NH2)(C14 AJIKI),
—C(O)CH(NHz)(CH2)1-2C(O)OH, —C(O)CH(NH2)(CH2),-sNH> WIH
—C(O)CH(NH>)(CH2)1-3C(O)NH>; wu

(i) Cs-¢ UUKIOANKWJ, 3aMELICHHbI OJHMM 3aMECTHTEJEeM, BbIOPAHHBIM W3
—NRx(CH2)2-3NRyRy, —NRx(MeTUIMHUIEPUTHHII ), —NRx(CH2)2-3(Mopdomvam),
IUMETWIAMUHOIUTIIEPUANHIIA W THIIEPA3HHUJIA, 3aMELIEHHOTO 3aMECTUTENIEM, BBIOPAHHBIM H3
Ci-4 anxuna, —C(O)CHs, —(CH»)1-.OCHj3, —CHa(metundenmn), —(CHa)z-3(muppomununui), Cs-6
LUKJIOAJIKIJIA, TUPUANHWIA U METUJIITHIIEPUIMHIIIA,

R7a MPENCTABIISIET cobori azacrupo[3.5 |HoHaHM, Cs-6 LIUKJIOAJTKHJI,
nuaszacnupo[3.5 |HoHaHWM, nuaszacnupo[S.S |yHnekanun, JIMa3€MaHOHNI, JUa3Eenanmnl,
MopdonrHII, (GEeHWSI, MHUIMEePasHHW, NHICPUIUHII, NHPPOIUANHOHWI, MUPPOIUIUHII WJIH
MUPPOJIHJI, KOKIBIHA 3aMEIleH 3aMECTUTENIIMU B KOJIMYECTBE OT HyJIst 10 1, BeiOpaHHBIMEU 13 C1-3
ankwia, —NH,, merwnmmunepununwia, metwinuppoauauauia, —OCH>CH(muppomununui) u
—OCH;CH;NHCH,CHs; 1 3aMecTHTEsIMHA B KOJIMYECTBE OT HyJIs 10 4, BiOpaHHbIMU 13 —CH3;

R mpencrasisier coboii:

(i) —OH, Ci- ankun, Ci—4 ¢ropankun, Ci—s rugpokcuankuia, Ci-3 aMUHOAIKHIL,

—(CH2)23C=CH, —(CRxRx)120(Ci1—> amxun), —(CH2)13S(0)2(Ci1— ankxwmi), —(CHz)o-3NR«Ry,
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—(CH2)1-2C(O)NRxRx, —NRyRy, —NRx(C1-4 runpokcuankmi), —NRy(C1-» nuanoankmn), —N(Ci-»

LIUAHOAJIKWI)2, —NRx(C1-2 ¢dTopankm), —NRx(Cr-4 TUIPOKCU(TOPAIIKIIT),
_(CRxRx)l—ZC(O)NRxRx, _NRx(CHZ)l—ZC(O)NRxRx, _N((CHZ)I—ZC(O)NRxRx)Z,
—NRx(CH2)1-2S(0)2(C1- AJIKWIT), ~NRx(CH2)1-3sNRxRy, —NRCH2CH2NR«Ry,

—NRC(O)(CHz)1-2NRxRx, —NRx(CH>,CH>S(0).CHj3), —(CH2)1-2NRxC(O)(CH2)1-2NRxRx,
—O(CH2)1-3sNRxRy, —C(O)(CRRx)1-2NRyRy, —C(O)(CRxRx)1-2NRy(Ci1-4 TrHIPOKCHAIKILI),
—C(O)(CRxRx)12NRx(CH2CH,OCH3), —-S(0O)CH,CH>N(CHs)2, —(CH2)1-2R7q, —NRiR7q,
—NRx(CH2)1-2R74), —NR7dR74, —-N((CH2)1-2R7d)2, —OR74, —C(O)R74, —C(O)(CRxRx)1-2R7¢ nnmm
—C(O)(CRxRx)1-2NRR74; mnu

(11) a3enaHu, a3eTUAVHUIL, Cs— LUKJIOAJIKHUJL, Aua3enaHu,
OUOKCOTETPAaruAPOTHOUPAHUI, JTUOKCOTHOMOP(OJIUHIIL, MOpPG ONTMHUI,
okcaazacnupo[3.3|renranmi, — okcaasacnupo[4.3|OKTaHWUJ,  OKCETaHWI,  M[UIEPA3UHOHUI,
MUTIEPA3SUHII, TUIEPUANHIII, TUPUIUHWI, TUPUMUIUHWI, MUPPOJIUAUHOHUI, MTUPPOTHIAHIIL,
TeTparuapopypaHusi, TETPAruAPOU3OXMHONUHII, TETPArUAPONHUPAHUT WM  THATHA3OJIHIL,
KX bIi1 3aMelleH OT HyJst 10 1 Rga 1 ot Hynst 10 3 Rsy;

kaxnbiii R7c HesaBucumo mnpencrasnsier coboir F, Cl, —CN, Cy— ankun, —CF3 wmm
—CHCN;

R74 mpencrapnsier codoit azacnupo[3.5|HoHaHwW, a3eTunuHmI, Oumkio[1.1.1]neHranu,
Cs-s LUKJIOAJIKHIJ, OUOKcOoTHaaszacmupo| 3.3 |rentanul, MOP G OTHHHII,
okcaazacnupo|3.3 |renranmn, okcaazacnupo[4.3]okTanm, okcaazacnupo[4.4]HOHUI, OKCETaHWI,
(dbeHuN, MUMEePUIUHU, MUPA3OIUI, MUPPOJIUIANHII, TETPAruAPOPypaHIII, TETPATHAPOITUPAHII,
TUATUA30JIAJ WIM TPUAZOJIHI, KXKIBIA 3aMeIleH 3aMEeCTUTENISIMU B KOJIUYECTBE OT HYJIS 11O 2,
He3aBrcuMo BbiOpaHHbiMU U3 F, —OH, C1-3 ankuna, Ci1-» rugpokcuankuia, Ci—» anmkokeu, —NRxRy,
—C(O)CHjs, —S(0),CH3, METHIITUTIEPUINHIIIA, METHITUPPOTUINHUIIA,
terpamerwnnunepunuamia, —OCHCHx(muppomumuaun) u  —OCHCHNHCH>CHs3; wu
3aMECTHTEJISIMU B KOJIMYECTBE OT HyJIs 110 4, BiOpanHbiMu 13 —CH3;

Rg mpencrasnsier codoit H mmu Ci-3 ankun,

wii R7 u Rg BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH MPUCOEIUHEHBI, 00pasyroT
reTepPOLMKINIECKOe KOJbIO, BBIOPAHHOE W3 a3eTUAMHMIA, aua3zadunukio[2.2.1]rentanuna,
nuazadbuiukio[2.2.2]okranuna, nuazadbuiukio[3.1. 1 rentanuna, nuazadbuiukio[3.2.1]okraHuna,
aszacnupo[3.3|renranuna, nuasacrnupo|2.5]okTaHuna, nuasacnupo[3.3 |renrannna,
OVa3eNaHOHWNIA, JHUa3enaHuia, Auaszacnupo[3.5]|HoHanmna, nauasacnupo[S.S|yHmekaHuna,
MMUA30JI1IA, MMHIA30JIUAUHOHNUIIA, oktaruzpo- 1 H-muppono|[3,4-b lmupununmna,

okcannazabunmkino[3.3.1|HoHaHWIA,  MUMEpa3WHWIA, MHIEPA3UHOHWIA,  MUMEPUIUHUIIA,
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MUPPOTUANHOHWIA, THPPOJIUINHUAIA U MHUPPONIHIIA, MPUYEM YKA3aHHOE TIeTePOIHKINYECKOe
KOJIBLIO 3aMeLIeHO OT HyJisA 10 1 R7p u ot Hyna 1o 2 Ry,

Rsa mpencrasisier coboit —OH, Ci— amkwn, Ci—4 ¢ropankmi, Ci-4 THIPOKCHANKUIL,
—(CH2)1-20(C1-3 anmkmn), C1— ankokcu, —C(O)(Ci1-3 anxun), —C(O)O(Ci-2 anmkmn), —(CH2)1-2(Cs-6
LUKJIOAJTKIIT ), —(CHz)1-3(meTundenmn), —(CH2)1-3(mupponuauHm),
—(CHz)1-3(MeTunmupasonum), —(CHz)1-3(tnodenun), —NR«Ry, Cs-6 LIUKJIOAJTKHJ,
METHJITUITEPUIAHI, TUPUIAHIIT JTH TUPUMUTHHII,

kaxabiid Rep HesaBucumo npencrasisier cobdoit F, Cl, —CN, Ci— ankun uimu —CF3;

Ry mpencraBnsier coboit Ci— anxmn, Ci-4 ¢ropankun, Ci— ruppokcuankumi, Ci-
runpokcudropankmi, Ci—3  amuHoankwi, —(CH2)120(Ci—s  ankmn), —(CHa2)1-3NRiRj,
—(CH2)12C(O)NRxRy, —(CH2)1-35(0)20H, —(CRxRx)1-3NRxS(O)2(C1-2 anxwmn) mmm —(CH2)o-3R0a;

Roa mpencraBnsier coboii Cs—7 unwmknoankwi, ¢ypaHwi, (e, nunepasuHu,
NUTEPUANHWI, TUPA3OIWI, THUPUAUHWI, THPPOIUANHWI, XUHYKIHUIUHWI, THA30JMI WU
OKTaruJpOLUKJIIONEHTA[ C | MUPPOITHIIL, KK 3aMEIleH 3aMECTUTEJIIMU B KOJIMUECTBE OT HYJIS 10
3, neszaBucumo BbiOpanHbiMu U3 F, Cl, —OH, Ci—4 ankuma, Ci-3 runpokcuankmina, Ci—
rugpokcudTopankmna, Ci-3 amuHoankuia, —NRyRy, okceranmna, QeHwna, munepasuHuIa,
MUTNEPUANHUIIA U TUPPOSTUINHIIIA,

Rio mpencrasisier codoii H, Ci-4 ankwui, —(CH2)1-30(C1—2 ankuin) uim Cs3-6 LAKITIOATKII,

wii Ro u Rip BMecTe ¢ aroMoM a3oTa, K KOTOPOMY OHHM MPHCOEIMHEHbI, 0Opa3yroT
reTepPOLIMKINIECKOe KOJIBIIO, BbIOpaHHOE u3 azabunumkio[3.1.1]rentanuna,
asacriupo[S.5]ynnekanmna, nuasadbunukio[2.2.1]rentanmna, auasadbunukio[3.1.1]rentanuna,
nuazadurukio[3.2.0]renranuna, nuasacnupo[3.5 |HoHaHMA, nuasacrnupo|4.4|Honanmna,
nuazacnupol4.5]nekanuia, TuasenaHimia, HHIOJUHIIIA, MOP(OIHMHNIA, OKTAruAPOnHppoo[3,4-
c]nupponuia, MUMEPA3MHOHWIA, THUIEPA3HHIIIA, TMUIEPUIANHIIA W MUPPOIUIUHNIIA, KaKIbIi
3ametteH ot HyJst 10 3 Rioa;

kakabii Rioa He3aBucumo mnpexncrasnser coboit Ci—4 anmkmn, Ci—s4 THIPOKCHANKHIL,
—(CH2)130(C1-3 ankxwmi), —(CH2)1-3NRxRx, —(CH2)1-2C(O)NRxRx, —(CH2)1-2(MeTuITpHA30IHI),
—CH>CHa(dbenumn), —CH>CHa(mopdonmam), —-C(0)(Ci-2 AJTKWIT), —C(O)NRyRy,
—C(O)CH2NRyRy, —NRyRy, —NHC(O)(Ci—s ankun), —C(O)(pypanmn), —O(mumepuavHm),
—C(O)CHz(ansTrnkapOaMOUIIHUIIEPUIUHILI ), METHIITUITEPA3HHUIL, MUTIEPUIAHUIL,
METHIITUIIEPUINHII, TUITUIKAPOAMOUIITUTIEPUANHIAN, H3OMPOIHITUTIEPUANHII, THPUIUMHIIL,
TPUPTOPMETHIMTUPUANHII, TUPUMHUANHII WK auruapodensol d]umuaazononu;

Ru MPEACTABJISIET cobori a3eTUUHUII, azacnupo[3.5 |HoHaHM,

IUOKCUAOTHOMOP( OIMHUII, TeKCaruaponuppodo|3,4—c|uupponni, MOp(OIHHIII, THITEPA3HHNI,
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NUMEPUINHII, TUPUAMHUAI UITH TAPPOTHUINHII, KaXKIbIi 3aMeIeH 3aMECTHTEIISIMUA B KOJIUYECTBE
OT HyJIA 0 3, He3aBUCUMO BbiOpaHHbIMH u3 ranoreHa, —CN, Ci—4 ankwia, C1-3 aMUHOAJIKWIIA,
—(CH2)12(metunokceranmn), —(CHaz)1-2(tpuazonun), —(CHz)1-2(dennn), —C(O)CH2NRxRy, Ci-5
rugpokcuankuia, —(CHz)1-2C(O)NRxRy, —(CH2)1-2S(0)2(Ci1—3  ankwmn), —(CH2)1-2S(0O)(Ci1-3
AJIKWIT), OKCeTaHUJIa, TeTparuaApodypaHiia u TeTparuIpoupaHIa,;

Kkakabiid Ri2, HE3aBuCcuMO npeacrasisier codoit F, Cl, —OH, Ci-¢ ankwmi, Ci1—4 ¢ropankm,
Ci1-4+ umanoankun, Ci-s rugpokcuankui, —(CHz)1-O(Ci—s amkui), —(CH2)1-2C(O)NRRj,
—(CH2)1-2S(0)2(C1—2 anmkun), —(CH2)1-2NRxHS(O)2(C1—2 ankui), —(CHz2)1-2NRxRx, Ci-3 ankokcw,
-NRyRy, —NR«(Ci-s ¢ropankun), —-NRx(Ci—» mmanoankun), —NRCH>NRiRy, —NRx(Ci-4
ruppokcuankmi), —NRx(CRiRxCRRx)O(Ci1-3 ankmi), —NRx(CH2C(O)NRsRy), —NRx(Ci-3
ankokcn), —NRyCH;CH>S(0)2(Ci1—2 anxun), —NRxC(O)CHs, —-NRiC(O)(Ci—2 ¢ropankun),
—NRC(O)CRxRNRxRy, —NRiC(O)CH2NRyRy, —NRLC(O)CHNRx(Ci1~4 TruapokcHaiku),
—NRx(CH2)1-2C(O)NRxRx, —NRxS(0)2(C1-2 ankun), —C(O)(Ci-s ankui), —C(O)(CH2)1-30(Ci-
ankui), —C(O)(CRxRx)1-2NRyRy, Rizm, —CRiRsRizm, —C(O)Rizm, —C(O)CRxRxNRxR12p,
—C(O)NRR12s, —NRiC(O)CRxRxR1zp, —NRyRizs, —NRCRRiRizm, —N(CH2CN)Ri2m,
—NRC(O)CRxRxNRxR 125, -NRxC(O)CRRNRxCH2R 126, -NRxCRRxC(O)NRR 126 vt —OR 120
win 118a Ri2, ¥ aTOM yriieposa, K KOTOpOMY OHH IpucoenuHeHbl, 0opasyrT C=0;

R npencrasnsier coboit aserwmuumn, Ouiwkio[l.1.1]nenranun, Cs-¢ LUKIOATKUI,
nuazadurmkio[2.2. 1 renranu, JTUOKCOJIaHUI, IUOKcOoTHaa3zacmupo| 3.3 rentanHu,
OUOKCUIOTETPArHAPOTUONHPAHIII, JAHOKCUIOTUOMOP(MOIMHUI, HUMHUAA30JWI, MOPQOIMHIUI,
OKTaruApOLHUKIIONEHTA[ C |MUpPOITHI, OKTaruAponuppoJo|3,4-c|nupponm,
okcaazacnupo[3.3 |renranun, okcaazacnupo[4.3 JokTaHu, okcaazacniupo[4.4|HoHaHW,
OKceTaHW, (PEHWIT, MUITEPA3HHII, TUTIEPA3HHOHII, TTUTIEPUIANHII, TUPUIAHII, TTHPPOITUINHIIL,

XUHYKJTHIUHWI, TeTparuapodypaHui, TETPAruaApONUPAHIIT WA TPUAZOJIII, KaKIbI 3aMelleH
3aMECTHUTEJISIMU B KOJIMYeCTBE OT HyJs 10 4, HesaBucumo BbiOpanHbiMU u3 F, Cl, —OH, Ci—
ankuna, Ci—3 ¢ropamkuna, Ci—3 ruapokcuankwia, Ci-3 amuHoankmna, Ci—4 aJlKOKCH,
—(CH2)1-20(C1-3 ankmn), —-NRxRx, —C(O)NRRx 1 —(CRR)0-1S(0)2(C1-3 amkmn);

KaKAbIHA Ri4, HE3aBUCUMO MPENCTABISIET COOOM:

(1) H, ranoren, —OH, C1-¢ anxwui, Ci-3 propankun, Ci1-4 ruapokcuankmi, —(CHz)o-20(C13
ankmin), —CR\RNRyRy, —CRRNRy(C1-3 mmanoankmi), —CRR«NRx((CH2)120(C1—2 anxun)),
—CRxR«N((CH2)1-2OCHs), —CRRNRy(CH,C=CRy), —CRR:NR(CHz)1-sNR«Ry,
—(CRxR)1-3CRRNRRy,  —CRW(NH2)(CH2)1-sNRxRx, —CRxRiNRx(CH2)120(Ci1-3 anxun),
—CRRNR(CH2)1-20(CH2)120H, —CRRxNRx(CH2>)1-3S(0),0OH, —CRxR:C(O)NRxRx, -NR\Ry,
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—NRx(CH2)1-3NRxRx, —-NRC(O)(C1-3 amkui), —NRC(O)(C1-3 dropankuin), —NRC(O)O(Ci-3
ankuin),  —NRxC(O)(CH2)1sNRxRy,  -NRCH>C(O)CH:NR:Ry, —C(O)(Ci1—3  amkumn),
—C(O)(CRxR)130H, —C(O)CRRNR:Rx, —C(O)NRxRx, —C(O)NR(Ci—» umaHOAIKHI),
—C(O)NRK(CRxRx)1-3NRxRj, —C(O)N(CH:CHs)(CRxRx)1-3NRyRy,
—C(O)NRK(CRxRx)1-2C(O)NRRy, ~C(O)NRx(CRxRx)1-3NRC(O)(C1-2 ANTKHI),
—O(CRxRx)1-3NRRx, —S(O):NRxRx it —C(O)(CRxRx)1-2S(0)2(C1-2 ankmn);

(i1) 8-azabunukio|3.2.1]okranm, azacnupo[3.5 |HoHaHw, A3€TUIUHMUIL,
oenso[c][1,2,5]okcanuazonmi, UUKJIONEHTII, IUKJIOTeKCII, TUa3emanmi, MOp(omuHmI, GpeHum,
MUTEePa3UHI, TUIEPUANHWI, T[UPA3OIWI, NUPUAWHWI, MHUPPOJUAUHOHWI, XWUHOJHHMUIL,
XUHYKJIUIAHWI, TETPArHIPOU30XUHOJIMHUJ, TETPATHAPOTIUPUIUHUI WM  THA3OJHIUHIII,
KaKIbII 3aMeIeH 3aMEeCTUTENISIMU B KOJIMYECTBE OT HYJISI 10 2, He3aBUCUMO BbIOpaHHBIMU U3 C1-4
ankuna, C1- ¢propankuna, Ci-4 ruapokcuankmna, —NRRy, —(CH2) 1-2NRRy, —C(O)(C1-2 ankun),
—C(O)CH2NRiRy, —C(0O)O(C1-3 anxun), —CH2C(O)NRxRy, Cs3-s umknoankuna, —CHa(penwn),
—CHy(rmpponun), —CHx(mopdonunaun), —CHa(merwnnunepasuamn), —CHa(tuodenun),
METHJITUNEePUINHIIIA, U300y THIMTUICPUINHIIA 1 THPUINHIIIA, WITH

(iii) —Ls—Ru4c;

kakabiid Risp npencrasnsier coboii F, Cl, —OH, —CH3 unu —OCH3;

Rusc mpencrasisier coboit amamaHTaHwi, asenaHi, aseTHIUHWI, C3-7 HUKIOANKHUI,
IUa3enannI, UMHIA30JUII, HHAOJIII, MOP(OIMHIII, OKTaruAponuppoio|3,4-c|mupponi, GeHu,
MUTIEPA3HHOHWI, TUTIEPA3HHII, TUITEPUINHUI, TUPUAUHII, TTUPPOIUIUHOHKII, TTHPPOTUIMHIIL,
TIHPPOJTHIL, TPHASOJIHI UITH TETPA3OJIIII, KKIbIH 3aMeLeH 3aMECTHTENISIMU B KOJIMYECTBE OT HYJISI
no 1, seiOpanubiMu u3 F, —OH, Ci1-4 ankuna, Ci-3 ruppokcuankmina, —NRyRy, —NRxC(O)CHs,
—-C(O)(Ci—> amkmn), —C(O)NRsRy, —C(O)N(CH>CH3);, —C(O)(terparumpodypanui),
—C(0)O(C1~2 anxun), —CH>C(O)NRxRy, mopdonuHuia, METHUINMUNEPUANHIIA, THPA3HHUIIA,
MUPUAVHUTIA U TTHPPOTUANHIIIA,

L; mpencraBiser coboit —(CRRy)1-3—, —CH(NHz)-, —-CR.RNRy—-, -C(O)-,
—C(O)NR(CH2)0-4—, -NRx—, -NRxC(0O)—, -NRxCHz—, -NRxCH>C(O)— mnu —O(CHz)o-2—;

Ry mpencrasnsier coboii H, C1— ankun uimu Ci-> Gropankul,

Kakabid Ry He3aBucuMo nipencrasisier codboit H i —CHz;

Kaxnblid Ry He3aBucumo npencrasisier codoit H mmu Cr-6 ankui;

N IpeACTaBIsieT Co00M HOMb, | umn 2; u

p mpeacTasisieT co0oit Houb, 1, 2, 3 wim 4.
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Bropoii acmekT HacTosmero M300peTeHHsi OTHOCUTCSl MO MEHbIIeH Mepe K OTHOMY
coequnenuro ¢popmyisl (I), ero N-okcuny wumu conw, rue:

G ompenesieH B MEPBOM aCIEKTe;

A mpencrasnsier coboii:

(1) —O-L1—Rs;

(11) -NR~Rs;

(111) =L2-C(O)NR9R1o;

(1v) —(CRxRx)1-3R11, Ci-3 AMUHOAJIKHUJI, —(CRxRx)1-3NRxC(O)R 11,
—(CRxRx)1-2NRxC(O)(CH2)1—2(muniepununui), —(CRxRx)1-2NRxC(O)O(CHz)1->(munepununm)
wi —(CRxRx)1-2NRxC(O)(CHz2)1-2NRRy;

(v) —CRxR12R13, tne Riz m Rj3 BMecte ¢ aromoMm yriepona, K KOTOPOMY OHH
NPUCOEAMHEHbI, 00Pa3yIOT LUKIUYECKYIO TPYIIIy, BbIOpaHHYO U3 a3abunukiio[4.1.1]okraHurna,
azenaHwna, aserunauHmwia, Cs;—7 LUKIOANKWIA, JAHa3eNaHWia, nauaszacnupo[4.5]nekaHoHMIIa,
MOp(OJMHUIA,  OKTArHAPOLMKIONEHTA[C|MUppOJIMia,  MUNEepPasuHIIA,  NUIEPUINHUIA,
NUPPOTUANHKIIIA U XUHYKJIUAWMHUATIA, KKl 3aMeIleH OT HyJist 10 4 Ri2a;

(vi) —CRx=CRy(nMnepuauHmI ), Win

(vil) apomarmueckyro rpymmy, BbiOpanHyo wu3 [1,2,4]rpuaszono[l,5-ajnupuaunmna,
umMuaa3of 1,2—a|nupuauHuia, UMHAA30JWIa, WHAA30JWIa, HM30XUHOJUHMIIA, OKCAIMa30JIuIa,
okcasonuiia, GeHuIa, NTUpasuHuIa, TUPa3oo|3,4-b|nupuauHuia, nupa3onusia, TUPUIaA3uHIIIA,
NUPUAVHKATIA, MUPUMUAWHUNE, TUPPOJIMIA, XWHOJIMHOHWJIA, XUHOJWHWIIA, XWHOKCAJIMHHIIA,
terparuapo—[ 1,2,4]rpuazono[ 1,5-a]Jnupasununa, TerparuapoumMuaasof 1,2—ajnupasunmnna,
TETParuIpOH30X HHOJMHIUJIA, TETPAruapPOTHA30JI0[ 5,4—Cc|nmupuarHuIIa,
TeTParuApoOTHEeHO[2,3—C|MupuAnHWIA, THAOUA30JIMIA, THA30JWIA, THOOKCATUA30JUIa W
TPUA30JIMIIA, KAXKAbIN 3aMelieH OT HyJiA 10 2 Risa v OT Hyss 10 3 Rigp;

L1 npencrasnsier coboii cBsizb, —(CRxRx)1-2—, -(CRxRx)1-2CR(OH)—, —(CRxRx)1-20—,
—CRR:C(0)-, —CRR:C(O)NRx(CRRx)0-4—, —CR«RNRC(O)(CRxRx)o-4— Wi
—CR:RNRC(O)(CRxRx)o-4—;

L, npencrasnsier codoit cesizb min —(CRxRx)1-3—;

R1 npencrasnsier coboii H, Cl, —CN, Ci-4 ankun, Ci1—3 ¢ropankmn, Ci-3 TUIPOKCHATIKUI,
C1-5 ruppokcudropankmi, —CRy=CHa, Cs-¢ unknoankun, —CHz(Cs-s muknoankui), —C(0)O(Ci-3
AJIKWIT) WK TETPAruApOIUPaHII,

kaxabidi Ry HesaBucumo mnpencrasisiet coboit ranored, —CN, —OH, —NO,, Ci—4 anmkwn,

Ci—2 ¢ropankun, Ci—» mmanoankwi, Ci—3 ruapokcuankmwi, Ci-3 amuuoankwi, —O(CHz)1-OH,
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—(CH2)o-40(C1~4 amxun), Ci1-3 ¢ropankokcu, —(CH2)1-40(C1s ankui), —O(CH2)1-20C(O)(Ci-3
ankmn), —O(CH2)1-2NRRy, —C(0)O(Ci—3 anmkun), —(CH2)-2C(O)NRyRy, —C(O)NRx(Ci-5
rugpokcuankui), —C(O)NRy(Cr-s ankokcuankui), —C(O)NRx(C3-s nwmkmoankui), —NRyRy,
—NRy(Ci-3  ¢dropankun), —NRy(Ci~4 ruapokcuankmi), —NRxCHa(denun), —NRxS(0)2(Cs-s
mukaoankmwi), —NRxC(O)(Ci— anxmn), —NRiCH2(Cs-s wnumkmoankmn), —(CHz2)o—-2S(0)2(Ci-
ankwui), —(CHz)o-2(Cs-¢ uuknoankmin), —(CH2z)o-2(denrn), mophonuami, THOKCOTHOMOP(OTHHIL,
OUMETUIMUPA3OIMI,  METWINMUIEPUANHW,  METHIUNEPA3UHWI,  aMHHOOKCAAHA30JIHII,
umugazonwi, Tpuasonmi win —C(O)(Tuazonun),

Rya mpencraBnsier coboit Ci— anxun, Ci-3 ¢ropankun, Ci— rugpoxcuankun, Ci-3
amuHoankuy, —(CH2)-4O(Ci1— ankun), Cs-¢ muxmnoankmi, —(CHz)1-3C(O)NRxRyx, —CH2(Cs-6
ruksoankun), —CHa(dennn), Terparunpodypanui, TeTparuapoOnupanui Wiu peHu,

Kkaxnblii Ry, HezaBucumo npexacrasisier codoi H, ramoren, —CN, —NRxRy, Ci-¢ ankui,
Ci1s  ¢ropankun, Ci-3 rugpokcuankui, Ci-3  ¢ropankokcn, —(CH2)o-2O0(Ci-3 ankun),
—(CH2)03C(O)NRsRy, —(CH2)1-3(C3—¢ mmknoankui), —C(O)O(Ci-3 ankmi), —C(O)NRx(Ci-3
ankmn), —CRx=CRxRx nin —CRx=CH(C3-¢ uuknoankun),

Roc nmpencrasnsier coboit Raa nimu Ray;

Rag npencrasnsietT coboii Ry, vt Rap; ipu yenoBuu, eciu onuH U3 Rac v Ryg pencrasisier
co0oii Ry, a npyroii u3 Ryc u Ry npencrasnser codoit Rop,;

kaxabiii Rs HesaBucumo npencrasisier codoit F, Cl, —CN, Ci-3 anxwun, Ci— dTopanku
min —OCHz;

Rs mpencrasnsier coOoi:

(1) —CRxRxC(O)NRx(CRxRx)1-30H, —CRRC(O)NRx(CRxRx)1-2NRxR« 190051
—CRRC(O)NRx(CRxRx)1-2CHFCRROH; nnu

(11) azabunmkino[3.2. 1]Jokranm, azacrupol[S.5]yranexkann, azeTuauHuI, C3—¢ IUKITOAIKUIL,
nuaszadbunukio[2.2. 1 renranmn, nuaszacnupo|3.5|HoHaHWI, MOP(OIUHII, TeTparuapodpypaHu,
TETPArHIPONHUPAHII,  OKTArWAPOLMKIIONEHTA[C|MUPPONWI,  NHIEPA3SHHW,  IHUICPUIUHII,
MUPPONTUANHUI WIN XUHYKJIUAUHWI, KaXKAbIM 3aMelleH OT HyJs 10 3 Rea;

Kaxkabii Rea HesaBucumo mpexactasisier codoit F, Cl, —OH, —CN, Ci- ankwmn, Ci—
dropankuin, Ci- ruppokcmankmi, —(CH2)1-20(Ci—s ankun), —NRyRy, —(CH2)1-2NRiRj,
—(CRxRx)1-2S(0)2(C13 ankxmi), —(CRxRx)1-2C(O)NRxRx, —C(O)(CRRx)1-2NRxRy, okceranm,
TeTparuapopypaHusl, TETPArUAPONHPAHUT, A3€TUAWHWI, MHUPPOIUANHWI, MHIICPUIUHIII,
n300y THIIHUIEPUAUHI, UnepasuHmI win —O(munepuanamn);

R7 mpencrasnsier coOoii:
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1) R7a, —CHzR7,, —C(O)R7,, —C(O)CH(NH2)R7,, —C(O)(CH2)1-3NH,
—C(O)CH(NH2)(C1~4 anxun), —C(O)CH(NH2)(CH2)1-2C(O)OH, —C(O)CH(NH:)(CH2),-4NH>
wi —C(O)CH(NH>)(CH2)1-3C(O)NH; nnn

(1) Cs-¢ LMKJIOANKWI, 3aMELICHHbIH OJHHUM 3aMECTHUTENIeM, BBIOPAHHBIM U3
—NRx(CH2)23NRyRy, —NR(MeTumumnepuInamI), —NRx(CH2z)2-3(Mopdommam),
IVMMETHUIAMUHOITUIIEPUANHINIA U MTUNIEPA3HHIIIA, 3aMEIIEHHOrO 3aMeCTUTENIEM, BHIOPAHHBIM U3
Ci1-4 anxwuna, —C(O)CHs, -(CH2)120OCH3, —CHa(metundennn), —(CHz )2 (muppomununmn), Cs—
LUKJIOAJIKUJIA, TUPUANHINIA U METHUIITUTIEPUANHIIIA,

R7a MIPENCTABIISIET cobori azacnupo[3.5 |HoHaHW, Cs-6 LIUKJIOAJTKUJI,
nuaszacnupo[3.5 |HOHaHUI, nuaszacnupo[S.S|yHaekaHu, JIUa3€MaHOHWI, JIUA3EMaHnI,
MopdonauHu, (GeHus, MUNepasuHWI, TUIEPUANHWI, MUPPOJUAMHOHWI, MHPPOIUAUHUI HWIH
NUPPOJTUAJI, KOKABIN 3aMEIeH 3aMEeCTUTEIISIMU B KOJIMUECTBE OT HyJist 10 1, BeiOpaHHbIME U3 C1-3
ankuna, —NH,, mermnmnunepununmna, merwinuppoiauaunuia, —OCHCHx(muppomununun) u
—OCH;CH;NHCH:CH3s; 1 3amecTuTeNsiMi B KOJIUYECTBE OT HyJIs 10 4, BeIOpaHHbIX 13 —CHj3;

R, mpencrasisier coboi:

(1) Ci~4 amkun, Ci-3 ruppokcuankwi, —(CHz)-3C=CH, —(CH2)1-O0(Ci— anxun),
—(CH2)1-2S(0)2(C1—2 anxun), -(CH2)o-3NRxRy, —CH2C(O)NRxRx, —NRx(C1-4 runpoxkcuaixkun),
—NRy(C1-2 umanoankui), —NRx(Ci—» ¢ropankun), —NRx(Cr-4+ ruapokcudropaixu),
—NRx(CH2)1-2C(O)NR«Rj, —NRx(CH2)1-sNR«Ry, —NRCH>CH;NR«Rj,
—NR«C(O)(CH2)1-2NRsRx, —O(CH2)1-3NRxRx, —C(O)CH2NRsRy, —(CH2)1-2R7q, —NHR7q,
—NH(CH2)1-2R7¢ wnu —OR7¢; vnm

(i) asemaHuy, a3eTUOUHWII, JUA3ETIAHWI, JUOKCOTHOMOP(GOIMHMI, MOP(OTHUHII,
okcaazacrupo[3.3]|renTaHu, OKCETaHW, TMHIIEPA3HHOHWN, [UIEPA3UHII, TTUIEPUITHIIL,
MUPUAVHUAT, THUPPONUAVNHOHWI, MHPPOIUANHUI WA TETPArHAPOU3OX MHOJUHUI, KayKIbIi
3amMelteH ot HyJis 10 | Rga 1 o1 Hynst 10 3 Rgp;

kaxkapii R7c HesaBucumo mpexacrasnsier codoii F, Cl, —CN, Ci— ankwun, —CF3 wm
—CHCN;

R7a mpencraBnsier coboii  asacmupo[3.5|nonanmn, Ounukio[1.1.1]neraranun, Cs-s
LUKJIOANKII, MOP(OIUHUI, OKCEeTaHWJ, (EHWJ, MUIEPUIANHII, MHPA3OIUJ, MHPPOJUIUHIIL,
TeTparuapodypaHul WK TETPAruAPONUPAHII, KaKIbIi 3aMeIeH 3aMECTUTEIISIMH B KOJTUYECTBE
or uHyns no 1, BeiOpanHbiMu W3 Ci1—3 ankmia, —NRyRy, —C(O)CH3, merwnmunepumuHuia,
METHIITTUPPOIUIUHIIIA, TeTPaMETHIITUTIEPUIUHIIIA, —OCHCH(mupponuauHu) u

—OCH;CH;NHCH,CHs; 1 3aMecTUTEISsIMHA B KOJIMYECTBE OT HyJis 10 4, BiOpaHHbIMU 13 —CH3;
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Rs npencrasisier coboii H nmn Ci-3 anmkur,

wimi R7 u Rg BMecre ¢ aTOMOM a30Ta, K KOTOPOMY OHH MPUCOEIUHEHBI, 00pasyroT
reTePOLNKINIECKOEe KOJIbLIO, BBIOPAHHOE W3 A3eTUAMHIIIA, AWA3eNaHOHWIA, IUa3eraHuIa,
nuaszacnupo[3.5|HoHaHmna, auasacnupolS.S|yHaekaHmIa, UMHUIA30uIa, UIMUAA30IUINHOHUIIA,
oktarunpo-1H-mupposno[3,4-b|mupunununa, NMUINEPa3suHUIIA, MUIICPUIUHUTIA,
MUPPOJIMANHOHWIIA, TUPPOJUANHWIA U THPPOJIIIA, MPUYEM YKa3aHHOE TeTePOLUKINIECKOe
KOJIBLIO 3aMeIIEeHO OT HyJist A0 1 Rz v oT Hynst 7o 2 Ry

Rga mpencrasnsier coboit —OH, Ci- ankun, Ci— ¢ropankun, Ci-4 THAPOKCHAIKHUI,
—(CH2)1-20(C1-3 ANKI), —C(0)(C1-3 AJIKHT), —(CH2)1-2(Cs-6 LUKJTOAJTKI),
—(CHz)1-3(meTundenun), —(CH2)1-3(rupponuauHm), —(CH2)1-3(MeTunmupas3 o),
—(CH2)1-3(tuodpenun), —NRyRx, Cs- LUKIOANKUI, METWINUNEPUAMHWI, NUPUAUHUI WIN
MUPUMHUIHHIIT,

kaxnblii Rgp HezaBucumo npeacrassier coboi F, Cl, —CN, Ci-3 anxun wiu —CF3;

Ry mpencrasisier coboii Ci1— ankui, Ci1-¢ rugpoxcuankui, Ci- rugpoxcudropankmi, Ci-3
AMUHOAJIKHJL, —(CH2)120(C13 ANIKUIT), —(CHz2)1-3NRxRy, —(CH2)1-2C(O)NRRj,
—(CH2)1-3S(0)20H, —(CRxRx)1-3NRxS(0)2(C1-2 amkmn) wnm —(CHz)o-3Roa;

Roa mpencraBnser coboii Cs— unumknoankwi, ¢ypanwi, ¢(eHwn, nunepasuHu,
MUTIEPUIUHWL, THPA3OJIAN, TUPUAUHWI, MHPPOJUIAUHUI, XUHYKIUIUHUJ, THA3OJWI WU
OKTaruapOLUKJIONEHTA[ C|TUPPOITHII, KAJKIBINA 3aMEIIeH 3aMECTUTENISIMU B KOJIMUECTBE OT HYJIS 10
3, nHesaBucumo BbiOpanHbiMH u3 F, Cl, —OH, Ci—4 ankuma, Ci-3 ruppokcuankmia, Ci-3
runpokcudropankmna, Ci—3 ammuoankwna, —NRyRy, okceranwna, ¢deHwna, numnepasuHuiIa,
MUTIEPUIUHUIIA U TTUPPOSTAIMHIIA,

Rio mpencrasmsier codoii H, Ci1-4 ankwi, —(CH2)1-30(C1— amkun) uim C3-s MAKITOATKII,

win Ro u Rip BMecTe ¢ aTroMoMm a3oTa, K KOTOPOMY OHH TMPHCOEIMHEHBI, 00pa3yroT
reTepPOLIMKINIECKOe KOJIBIIO, BbIOpaHHOE u3 azabunumkiio[3.1.1]rentanuna,
asacriupo[S.5]ynnekanwmna, nua3adbunukio[2.2.1]rentanmna, auasadbunmkio[3.1.1]rentanuna,
nuazadurmkio[3.2.0]renranuna, nuasacnupo[3.5 |HoHaHMa, nuasacrnupo|4.4|Honanmnna,
nuasaciiupol4.5]nekannia, TuasenaHimia, HHIOJUHIIIA, MOP(OIMHNIA, OKTaruaponuppoo|3,4-
c|nupponuia, NMUNepa3sMHOHWIA, MHUIEePA3UHUNIA, TMUTIEPUIUHUIA U TUPPOTUINHUIA, KasKIbIA
3ameteH ot HyJst 10 3 Rioa;

kakabii Rioa HesaBucumo mnpexncrasnser coboit Ci—4 anmkmn, Ci—s4 THIPOKCHANKHIL,
—(CH2)130(C1-3 anxmi), —(CH2)1-3NRxRx, —(CH2)1-2C(O)NRxRx, —(CH2)1-2(MeTuaTpHa30IHI),
—CH>CHa(dbenumn), —CH>CHa(mopdonmam), —-C(0)(Ci-2 AJTKWT), —C(O)NRyRy,
—C(O)CH2NRyRy, —NRyRy, —NHC(O)(Ci—s ankun), —C(O)(pypanmn), —O(mumepuauHm),
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—C(O)CHz2(nnyTrIIKapOAMOMIIITHITEPUAMHII), METHJIHIIEPA3HHI, MUTTEPUIAHIIL,
METUJITTUIIEPUIUHII, TUATHIKAPOAMOUITUIIEPUINHII, U3OMPOMMITHIEPUIUHII, THPUIUHILI,
TpUTOPMETHITUPUANHIIL, TUPUMHUIUHILT WM nuruapodensol d]umunasononu,

Ru MPEACTABJISIET cobori A3CTUIUHUII, azacrnupol[3.5 |HoHaHuU,
IMOKCUAOTHOMOP(OIMHUI, TeKCaruaponuppodol3,4—c|mupponii, MOp(OIHHIII, THITEPA3HHNI,
TUTEPUANHII, TAPUINHII WA TTUPPOTUANHII, KaKAbIH 3aMEIeH 3aMEeCTUTEIISIMH B KOJIMYECTBE
OT HyJsI 10 3, He3aBUCUMO BbIOpaHHbIMH U3 rajoreHa, —CN, Ci— ankwmia, Ci1-3 aMHHOAIKWIIA,
—(CH2)12(dennn), —C(O)CHaNRiRy, Ci-s  rumpokcmankmina, —(CHz)1-2C(O)NRxRj,
—(CH2)1-2S(0)2(C1-3 ankun), —(CH2)1-2S(0)(C1-3 ankwi), okceranmna, Terparuapodypanmia u
TeTParuapONIpaHIIa,

kaxabiid Ri2, HE3aBUCcHMO nipeacrasisier codoit F, Cl, —-OH, Ci-¢ ankwun, Ci1-4 propankm,
Ci1-4+ umanoanmkun, Ci- rugpokcuankuwi, —(CHz)1-O(Ci— amkun), —(CHz)1-2C(O)NRiRj,
—(CH2)1-2S(0)2(C1-2 ankui), —(CH2)1-2NRHS(0)2(C1-2 ankmn), —(CH2)1-2NRxRy, Ci-3 ankokcw,
—NRyRy, —NRy(Ci-4+ ¢ropankmn), —NRy(Ci—» mmanoankmi), —NRiCH>NRRy, —NRy(Ci—
rugpokcuankui), —NRy(CRRxCRRx)O(Ci3 ankumn), —NRy(CH2C(O)NRxRyx), —NRy(Ci-3
ankokcu), —NRxCH2CH2S(0)2(Ci1-2 ankmi), —NRiC(O)CHs, —NRiC(O)(Ci— d¢ropankun),
—NRC(O)CRsRNRxR;, —NRiC(O)CH2NRyRy, —NRiC(O)CH2NRx(Ci1~4 ruapokcuaikun),
—NRx(CH2)12C(O)NRxRx, —NRxS(0)2(C1-2 ankun), —C(O)(Ci-s ankui), —C(O)(CH2)1-30(C1-
ankuwi), —C(O)CRRNRyRy, Rz, —CRRxRizs, —C(O)Rizm, —C(O)CRRNR\Ri2w,
—C(O)NRsR1m, —NR:C(O)CR:RxR1zp, —NRxRizm, —NRiCRiRiRizm, —~N(CH2CN)Rizw,
—NR<C(O)CRxRxNRR 125, -NRC(O)CRRNRxCH>R 125, -NRxCRRC(O)NR R 12 it —OR12p;
win 118a Ri2, ¥ aTOM yriieposia, K KOTOPOMY OHH MpuUcoenuHeHsl, oopasyrt C=0;

R mpencraBnser coboit aserwnuuwn, Ouwkio[l.1.1]nenranun, Cs-¢ LUKIOATKUI,
nuazaduiukio[2.2. 1 renranu, JIUOKCOJIAHUI, JTHOKCUAOTETPAruAPOTHONUPAHIIL,
JUOKCUIOTHOMOP(OIUHII, WUMHAA30III, MOPGOIMHUI, OKTaruAPOLMKIONEHTA[C|TUpPOITI,
okTarugporuppono[3,4-cloupposii,  okcaaszacmupo[3.3]renTaHums, — OKCeTaHWJ,  (hEeHW,
MUTIEPA3UHII, TUMEPA3SUHOHW, MUIEPUIUHWI, MMUPUIAHWI, MUPPONUAUHUI, XUHYKIUIHHIIL,
TeTparuApoPpypaHusl, TETPArHIPONUPAHIIT WA TPUA3OJIIJI, KaXK/AbIi 3aMeIleH 3aMEeCTHTEISIMU B
KoJMuecTBe OT HyJst no 4, HesaBucumo BbeiOpanHbiMH u3 F, Cl, —OH, Ci— ankuna, Ci-3
dropankuia, Ci-3 rugpokcuankmia, Ci-3 amuHoankmia, Ci—4 ankokcn, —(CH2)1-O(Ci-3 amkun),
—NRRx, “C(O)NRRy 1 —(CRxR)0-1S(0)2(C1-3 ankun);

Kax1blid R14, HE3aBHCUMO MIPENCTABIISIET COOOM:
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(1) H, ranoren, —OH, C1-6 ankwui, Ci-23 propankmn, Ci1— ruapokcuankmi, —(CHz)o-20(Ci13
ankmi), —CRxRi\NRyRy, —CR\R\NRx(C1—3 mmanoankmi), —CRxRxNRx((CH2)1-20(C1—> ankun)),
—CRRxN((CH2)1-2OCHs)s, ~CRR:NR(CH,C=CRy), —CRxRxNRx(CH2)1-3NR:Ry,
—(CRxR)1-3CRiRANRRy, —CRx(NH2)(CH2)1-sNRxRy, —CRR:NRx(CH2)1-20(Ci1-3 anxun),
~CRR:NR(CH2)1-20(CH2)1-20H, —CRRNRx(CH2)1-35(0):0H, ~CRRxC(O)NRRx, -NR:Ry,
—NRx(CH2)1-3sNRxRx, -NRxC(O)(C1-3 anxmn), —NRC(O)(Ci-3 ¢ropankun), —NRxC(0)O(C1-3
ankmin),  —NRiC(O)(CH2)1-sNRiRx,  —NRCH2C(O)CH:NRiRy, —C(O)(Ci-s  anxwmn),
—C(O)(CRxRx)130H, —C(O)CRsR:NRxRy, —C(O)NRiRx, —C(O)NRx(Ci-» umaHoamku),
—C(O)NRy(CRxRx)1-3NRyRy, —C(O)N(CH:CHs)(CRxRx)1-3NRxRy,
—C(O)NRx(CRxRx)1-2C(O)NRRy, —C(O)NRx(CRxRy)1-3sNRC(O)(C1— AJIKUIT),
—O(CRxRx)1-3NRxRx, =S(0)2NRxRx nimn —C(O)(CRxRx)1-25(0)2(C1-2 ankun);

(i1) 8-a3a0unukio[3.2.1]okTaHu, azacniupo[3.5|HoHaHW, A3eTHIMHHII,
6enso[c][1,2,5]okcanmnazonui, UKIONSHTH, [IUKJIOTEKCHII, AUa3enaHmi, MOpGOIuHmWI, QEeHu,

MUTEePA3UHII, TMUIEPUANHWI, TUPA3OIWI, THUPUAMHWI, MHPPOJUAUHOHWI, XUHOJHHMUIL,
XUHYKJIUIUHWI, TETPArHIPOU30XUHOJIMHUJ, TETPATHAPOTIUPUANHUI WM  THA3OJHIUHIII,
KaX/IbIi 3aMeIeH 3aMECTUTEIISIMH B KOJIMYECTBE OT HYJIsI 710 2, HE3aBUCUMO BhIOpaHHBIMU U3 C1—4
ankuna, Ci1-2 ¢propankuna, Ci—4 ruapokcuankmna, —NRxRy, —(CHz) 1-2NRRy, —C(O)(C1-2 ankun),
—C(O)CH2NR«Rx, —C(0)O(C1-3 ankun), —CH2C(O)NRxRx, C3-¢ umknmoankun, —CHa(denmun),
—CHo(mmupponun),  —CHa(mopdomunaun), —CHay(metwnnunepasunui), —CHx(tuodenun),
METHIITHITEPUIUHIIIA, U300y THIITHUIIEPUANHIIIA U THPUIHHIIIA, WITH

(iii) —Ls—Ru4;

kaxkabiid Rigpy npencrasnsier codoti F, Cl, -OH, —CH3 unmu —OCH3;

Ri4c mpencraBnsier coOoii amamMaHTaHW, asenaHwi, a3eTHauHWI, C3-7 IUKJIOATKUI,
IUa3enanniI, TMHIA30JIMII, HHAOIHII, MOP(OIIMHIII, OKTaruaAponuppoio|3,4-c|mupponi, Gperu,
MTUTIEPA3HHOHWII, TUTIEPA3HHII, TUITEPUINHUI, TUPUAUHII, TTUPPOSUIUHOHUII, TTHPPOTUIMHIIL,

TTHUPPOJIHI, TPUAZOJIHI HITA TETPA3OJIHI, KAXK b 3aMeIeH 3aMECTUTENISIMUA B KOJIMYECTBE OT HYJIS
no 1, seidpanabiMu u3 F, —OH, Ci-4 ankuna, Ci-3 ruppokcuankmina, —NRRy, —NRxC(O)CHs,
—C(O)(C1—» amkmn), —C(O)NRyRy, —C(O)N(CH2CH3);, —C(O)(terparumpodypanuin),
—C(0)O(C1~2 anxun), —CH>C(O)NRxRy, mopdonuHuia, METHUINMUNEPUANHIIA, MHPA3HHUIIA,
MUPUAVHUATIA U TTUPPOJTUANHIIIA,

L; mpencraBiser coboit —(CRyRy)13—, —-CH(NHz)-, —-CR.RNRy—-, -C(O)-,
—C(O)NRx(CH2)o-4—, -NRx—, -NR<C(O)—, -NRCH>—, -NRxCH>C(O)— unu —O(CHz)o-2—;



19
Ry npencrasmsier coboii H, C1-2 anxun nmm Ci1— ¢propankmir,
kaxablii Ry He3aBucumo npencrasisier codoit H mmm —CHs;

kaxaeiii Ry HezaBucumo npencrasisier coboi H mmn Ci-¢ anku;

n npeacTaBisieT co0oi HOMb, | umm 2; u

p mpexacrasisieT coOol HOMb, 1, 2, 3 uimm 4.

Coenunenus popmydsl (1) mm ux comu, B koTopeix A npencrasisier codoit —CRxR12R13;
u Ri2 u Riz Bmecre ¢ aromom yriepoma, K KOTOPOMY OHHM NPUCOEOMHEHBI, 00pasyoT
LUKJIMYECKYIO TPYIIY, U LUKJINYeCKasi IPYIIa COAEPXKUT OIUH HIIM HECKOJBKO IeTepOaTOMOB,
LUKJMYeckasl TPyIa CBA3aHAa C HHIOJBHBIM KOJBLIIOM IPU TOMOLIM aToMa yriepoja B
LUKJINYECKON rpynmne.

OnuH BapHaHT OCYIIECTBIIEHUS] OTHOCUTCS K coenuHeHuro Gpopmysl (1) um ero conu, rae

OCHs

OCH,
G mpexncrasnsier coOoit: ; 1 A, Ry, Rs u n onpenenexsl B NepBOM acnekTe WIH

BO BTOPOM acIIeKTe.
OnuH BapHaHT OCYIIECTBJICHUSI OTHOCUTCS K coenuHenuto popmyie (1) mnum ero conu, roe

(R2)p (R2)p

\/N S

G npencrasisieT coOO¥: WA N :u A, Ry, Ry, Rs, n u p onpenenens! B mepBom
aCTeKTe UJIK BO BTOPOM aCIIEKTe.

OnvH BapHaHT OCYIIECTBJICHHsI OTHOCUTCS K coequHeHuo Gopmyubl (I) wiu ero conu, rue

b Rab  Rap Rao Rap  Rac
o i (e 10
N—N_ N N,
G npencrasnsier coboii  Rev Rz Rea . Rap Ry 0 Rad ;A Ry,

R2a, R2v, Rac, R2d, Rs, n u p onpenenensl B nepBOM aCneKTe WM BO BTOPOM acnekTe. B HacTosmui
BAPMAHT OCYINECTBJICHHs BKJIIOUEHBI COEOUHEHUs, B KOTOPhIX Ry, mpencramisier coboit Ci—
ankwn, Ci—»  ¢ropankmn, Ci—4 rugpokcuankuia, —(CH2)1-30CHs, Cs-s mmkioankun,
—CH>C(O)NR«Rx, —CH2(C3- umknoankun), —CHa(dhenun), Terparuapodypant uiu GeHWT, u
kaxnbiii Rop HesaBucumo mpexacrasnsier codoit H, F, ClI, —CN, —NR\Ry, Ci— ankwmi, Ci-
dropankun, Ci-3 rugpokcuankwi, —(CH2)o20(Ci—»  amkmn), —(CH2)o-2C(O)NRRj,
—(CHz2)13(uuknonpormn), —C(O)O(Ci—2 ankmn), —C(O)NRy(Ci—s ankwmi), —CR=CH» wmu
—CH=CH(Cs-¢ umknoankwmi). Takke B HaCTOSIIMHA BApUAHT OCYLIECTBICHHUS BKIFOYCHBI
COemUHEHUs, B KOTOpPhIX Roy mpencraemsier cobdoit —CH3; u kaxnmeiii Ry, He3aBHUCHMO

npexncrasisier codoit H, Cl nnn —CHs.
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OnuH BapuaHT OCYIIECTBJICHHSI OTHOCUTCS K coequHeHuto Gopmyubl (I) wim ero conu, roe

G npencrasnsier co00# 9-ueHHOE TeTEPOLUKINIECKOE KOJIBIIO, BbI6paHHOe u3:

(RZ)p H N
oy S o Ao | G
N

(R2p (R N /

~ N z

jereviieviaes @ >

7 “NH
7 “NH (Ra)p

A\ = 2 — / \
N N ~N N S N
Ry  H (Ra)p (Ra)p \ Rap N7 TN

7 “NH
\
(R2)p (R2)p

\

ZI

Rz)p
NH
—_ ﬂ N
\../ &G[ Qﬁ §—<;, Q />
(R2)p (Ra)p (Rz)p (R2)p (R2)p
N7 NH é\(\ N 5\(\ N /N‘NH
N7 NH / J{ _ (R2)p
— N N 7
@ \ AN v \, I N
\ S N’
N (Ra)p (R2)p (Rz)p (Ra)p (R2)p (Ro)p N“
_N
Ry) HN™ N
PRGN (Roe (Roo = N\ =
| N ZNF 7 NF \ /N N ¥,
NX N o = M - NH N
H N~ N NN (R2)p (R2)p (Ro)p

Z “NH 7 "NH Z “NH mH
H N
,N N ;S// IR
// / N~ N
H

(Rz)p (RZ)p Rz)p (RZ)p (R2)p (R2)p (Ra2)p
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(Ra)p
O
HNJ\NH
=N, \
<~
\\<o (R2)p

72~ ~0 /0
Yo (Ra)p
AN O N X
= o T
X A // o
(R2)p (Rz)p (R2)p
’*@f@ﬂ\“@h&@ﬁ */@f@
(Rz)p (RZ)p (Rz)p
0

A

B g

(R2)p (R2)p

u A, Ri, R, Rs, n u p onpeneneHsl B IEPBOM aCTIEKTE UM BO BTOPOM acCIeKTe.
OnuH BapWaHT OCYIIECTBJICHHSI OTHOCUTCS K coequHeHuto opmysl (I) wiu ero conu, rue

G npexcrasinser codoii 10-4leHHOe reTepOLNKIMYECKOe KOJBIO, BHIOPAHHOE U3:



7 N\ 2 (Ro)p
(R2)p (R2)p &
SN N7 =Ry _ =Ry,

(Rz)p

B oo B0 '

(Rz)p (Rz)p

2
u A, Ri, Ry, Rs, n u p onpeneneHsl B IEPBOM aCIEKTE UM BO BTOPOM acCIeKTe.
OnuH BapuaHT OCYIIECTBJIEHUs OTHOCHUTCS K coenuHeHuro ¢opmyisl (1), ero N-okcuny
WIIN COJIM, T

A mpencrassier coOOH:

(1) “O-L1—Rg;

(i1) -NR~7Rs;

(iii) —L2-C(O)NRoRo;

(iv) —(CRxRy)1-2R11, Ci— AMUHOAJTKHUJ, —(CRxRx)1-2NRC(O)R 11,
—CH2NRC(O)(CH2)1—2(nunepunuHmn), —CH>NRC(O)OCHz(nunepuamam) WU

—CH>2NRC(O)(CH2)1-2NRRy;

(v) —CRiR12R13, tme Riz2 m Ri3 BMecTe ¢ aromMoM yrjepoma, K KOTOPOMY OHH
MPUCOETMHEHBI, 00Pa3yIOT HUKIMYECKYIO TPYIIy, BRIOpaHHYIO U3 a3aduumkiio[4.1.1]okranuna,
azemanmna, aseruauamina, Cs— LUKIOANKWIA, AuasenaHwia, asacnupo[3.3]renranuna,
nuaszacnupo[4.5|nekaHoHWNIA, MOP(OJTMHIIIA, OKTaruApOLHUKIIONEHTa[ C |[muppomia,
MUNEePA3HHUIIA, TUTIEPUANHIIIA, MTUPPONUINHWIA U XUHYKITHIUMHUAJIA, KaXKIbIH 3aMelleH OT HYJIs
10 3 Riza;

(vi) —CRx=CR(nmunepuanHm); Wi

(vil) apomarmueckyr rpymmy, BbiOpanHyo u3 [1,2.4]rpuazono[l,5-ajnupununnna,
uMuas3ol 1,2—almupuanania, WMUAA30IMIIA, WHAA30JIWIA, W30XHWHOJMHUIIA, OKCAIUa30JIniIa,
oKca3onuia, (peHwIa, MUpa3uHuwIa, mupasono[3,4-b|nupuanHna, MUpa3ouia, MUPUAA3HHIIA,
MUPUIVUHWIA, TUPUMHUIWHWIA, NHPPOJIHIA, XUHOJIHMHOHWIA, XWHOJUHWIA, XUHOKCAJIMHUIIA,
terparunpo—[1,2,4]tpuazono[ 1,5-a|nupasununa, TerparuapoumMuaasol 1,2—ajnupasunmnna,
TETPAruAPON30XUHOMHUIIA, TEeTParuApOTHA30NO[S,4—c|mupuauHmIIa,
TETPAaruapOTHEHO[2,3—C|MupUANHWIA, THAIWA30JIMIA, THA30JIMJIA, THOOKCAOUa3odwia M|

TPUA30JIMIIA, KAXKABIA 3aMelieH OT HyJiA 10 2 Risa v OT Hysst 10 3 Rigp;
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L1 mpencrasisier coboit cBsizb, —(CRxRx)1-2—, “CH2C(O)—, —CH2C(O)NR(CRRx)o2—,
—CH>NRxC(O)— nmn —CH>NRLC(O)CH>—;

L> npencrasnsier codoii cBsa3b umn —(CRxRx)1-2—;

R1 mpencrasnsier codoit H, Cl, —CN, Ci—4 anxwun, Ci— ¢ropankun, Ci—2 THAPOKCHATKUIT
i —C(0)O(C1-2 ankun);

kaxkabpii Ry HesaBucumo mpexacrasnsier coboit F, Cl, —CN, —-OH, Ci;-; ankwmi, Ci—
¢dropankui, C1-» nuanoankui, Ci-3 ruapokcuankmwi, Ci— amuaoankmi, —(CH2)o—20(C1—3 amkmn),
Cs-¢ uwmkmoankms, —NRxRy, —(CH2)o2C(O)NRRx, —(CH2)0-2S(0)2(C1-3 amkum), —CHa(Cs-6
rukioankmui), —CHa(dennn) nmm penmr,

R2a mpencraBnser coboit Ci-4 ankun, Ci—2 ¢ropankun, Ci-4 THAPOKCHAIKWUIL,
—(CH2)1-30CH3, Cs-¢ muxmnoankmi, —CH2C(O)NRyRy, —CH2(C3-¢ muknoankun), —CHa(denmn),
TeTparuApodypaHus Wiu HeHwT,

kaxnblid Roy HezaBucumo npencrasisier coboii H, F, Cl, -CN, —NRRy, Ci-6 anxui, Ci—
¢ropankun, Ci-3  rugpokcuankuwi, —(CHz)o20(Ci—>»  ankun), —(CH2)o-2C(O)NR4Ry,
—(CHz)1-3(uuknonponmn), —C(O)O(Ci—2 ankxun), —C(O)NRy(Ci— ankun), —CR=CH» wn
—CH=CH(C3-6 nuKI0aIKWI);

kaxabiid Rs HesaBucumo npencrasisieT codoii F, Cl, —CN, Ci— ankun win —OCH3;

Rs mpencrasnsier coboi:

(1) Ci» amxmn, —CH;C(O)NHCH,CRROH, —CH>;C(O)NHCH;CH>CRR<OH,
—CH>C(O)NHCH>CH2NRR miiu —CH>C(O)NHCH,CHFCRROH; unu

(i1) azabunukio[3.2. 1 |Jokranwn, azacupo[S.S|yHnekanw, azeTuauHII, C3-6 LIUKJIOATKHI,
nuazadbuukio[2.2. 1 renranmn, auazacnupo|3.S|HoHaHMI, MOP(OIMHII, TETPArUAPOIUPAHIUIL,
OKTaruAPOLHUKJIONEHTA[C|MTUPPONHII, TMHUIEPA3HHWI, NHUIEPUAUHWI, MUPPOJIUAMHUI — WIH
XHUHYKJIUAUHUT, KQXAbIA 3aMelleH OT HyJis 10 3 Rea;

Kb Re, HE3aBHCUMO nipenctapisieT coboii F, —OH, Ci1— anmkun, C1—4 ¢propankui, Ci—
rugpokcuankuy,  —(CH2)1-OCHs, —-NRRy, -N(Cxs  ankun),, —(CH2)1-2NRRy,
—(CH2)1-2S(0)2(C1—»  ankwmi), —(CH2)12.C(O)NRsRy, —C(O)CH>NRiRy,  okceraHwm,
TeTparuApoQypaHu, TeTParuIpONHpPaHuI, TTUTIEPUIHHI, U300y TUJITTUITEPUIHHIL,
nunepasuHm i —O(mUnepuInHmI),

R7 mpencrasnsier coOoii:

(1) Rz, —CH:R7s, —(CH2)12NRRy, —(CH2)12NRC(O)CH2NRiRy, —C(O)R7,,
—C(O)CH(NH2)R7,, —C(0O)(CH2)1-3NHa, —C(O)CH(NH2)(C1-4 ANTKHUIT),
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—C(O)CH(NH2)(CH2)12C(O)OH, —C(O)CH(NH2)(CH2)2-sNH> 12017}
—C(O)CH(NH2)(CH2)1-3C(O)NH2z; nnnm

(1) Cs-¢ UIUKIOANKWJ, 3aMELIEHHbII OIHMM 3aMECTHTEJEeM, BbIOPaHHBIM W3
—NRx(CH2)2-3NRxRy, —NH(CH;),-sNHCHj3, —NH(MeTuimunepunHu),
—NH(CH2)2-3(MopdonuHnu), ANMETHIAMUHONMUNEPUINHIIIA U THUIEPA3HHIIIA, 3aMELIEHHOTO
3amecturenieM, BeiOpanHbM U3 Ci-4 ankuna, —C(O)CH3, —(CH2)1--OCHj3, —CHa(metundenmn),
—(CHa)2—s3(mmuppomununmn), C3— LMKIOATKIIIA, TUPUANHUIIA U METUIIITHIIEPUANHNTIA,

R mpencrasisier coboii:

(1) -OH, Ci—- ankun, Ci—s ¢ropankmn, Ci-4 ruapokcuankmwi, Ci-» aMUHOAIKHIIL,
—(CH2)23C=CH, —(CRsRx)120(C1—> amkmn), —(CH2)13S(0)2(C1— ankun), —(CHz)-3sNRxRy,
—(CH2)12C(O)NRRy, —NRyRy, —NR(C1-4 ruapoxcuankui), —NRy(C1-» tuanoankui), —N(Ci-

L{UAHOAJTIKII)2, —NRx(Ci-2 b ropanku), —NR(Cr—4 THIAPOKCUPTOPATIKIIN),
—(CRxRx)1-2C(O)NRKRy, —NRx(CH2)1-2C(O)NR«Rj, —N((CH2)1-2C(O)NRRx)s,
_NRx(CHZ)]_—ZS(O)Z(CI—Z a.HKI/I.H), _NRx(CH2)1—3NRxRx, _NRxCH2cH2NRxRx,

—NRxC(O)(CH2)1-2NRxRj, ~NR«(CH,CH,S(0):CH3),  —(CH2)1-2NRC(O)(CH2)1-2NRxRy,
—O(CH2)1-3NRxRx, —C(O)(CRxRx)1-2NRyRy, —C(O)(CRxRx)1-2NRy(C1-4 rumpoxkcHaikui),
—C(O)(CRRx)1-2NRy(CH2CH,OCHs),  —S(0):CH2CH2N(CHs)2,  —(CH2)h12R7d,  —NRyR7q,
—NRx(CHz)1-2R7d), -NR7dR74, —N((CH2)1-2R74)2, —OR74, —C(O)R74, ~C(O)(CRxRx)1-2R7¢ nnm
—C(O)(CRxRx)1-2NR\R74; nnu

(i1) azernaHu, a3eTUAUHNIL, Cs— LUKJIOATIKHUJL, Ira3enaHu,
JUOKCOTETPAruAPOTHOTUPAHHII, JIUOKCOTUOMOP(OJIUHUI, MOP G OTMHMUI,
okcaazacnupo[3.3|renranmn, — okcaazacmupo[4.3|OKTaHWUJ,  OKCETaHWI,  MUIEPa3UHOHWUI,
MUTIEPA3SUHII, TTUIEPUINHIII, TUPUIUHWI, TUPUMHIAHWIL, TUPPOJUIUHOHUI, TUPPOTHIAHIIL,
TeTparuApodypaHuwI, TETPArHIPOU3OXUHOJUHIII, TETPATUAPONUPAHUT WU  TUATUAONUI,
KaXablid 3aMelieH ot HyJist 10 1 Rga v o1 Hynst 10 3 Rsp;

kaxkabiid Rz HesaBucumo npexacrasisiet codoit F, —CH3 wimm —CHLCN;

R74 mpencraensier codoit azacrupo[3.5|HoHaHw, azetuaunm, ourmkio[1.1.1]neraranu,
Cs-s LUKJIOAJIKNAJI, nuoKcoTHaasacnupol3.3 |rentanu, MOpP G OTHHHI,
okcaazacnupo|3.3 Jrenranmi, okcaazacnupo[4.3|okTanu, okcaazacnupo[4.4]|HOHUI, OKCETaHWU,
(beHuN, MUMEePUIUHU, MUPA3OUI, MHPPOJUIANHII, TETPAaruaApoPypaHil, TETPArHAPOITUPAHILIL,
TUATUA30JIAI WIH TPUAZOHI, KOKIBIA 3aMeleH 3aMEeCTUTEIISIMU B KOJIMYECTBE OT HYJIS JIO 2,
He3aBrcuMo BbiOpaHHbiMU U3 F, —OH, Ci—3 ankuna, Ci1-» runpokcuankmia, Ci— amkokeu, —NRxRy,

—C(O)CHjs, —S(0),CH3, METHIITUTIEPUTNHIIIA, METHIITUPPOTHINHUIIA,
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terpamerwnnunepunuamia, —OCHCHy(muppomumuuawn) wu  —OCH>CHoNHCH>CH3, w
3aMECTUTEJISIMU B KOJIMYECTBE OT HYJIsA 110 4, BeiOpanHbiME 13 —CH3;

Rs npencrasisier coboit H nmn Ci-2 anmku,

wmm R7 u Rg BMecre ¢ aToOMOM a30Ta, K KOTOPOMY OHH MPUCOEIUHEHBI, 00pa3yroT
reTePOLNKINIECKOe KOJbIO, BBIOPAHHOE W3 a3eTUAMHIIA, aua3zaduimkino[2.2.1]rentanuna,
nuazadbuimkio[2.2.2]okranuna, nuazadbunukio[3.1. 1 rentanuna, nuazaduiukio[3.2.1]okraHuna,
azacnupo[3.3 Jrenranuna, nuasacnupo[2.5]|okTaHuna, nuasacnupo[3.3 Jrenranuna,
NUa3enaHOHWNA, Jua3enaHuia, auaszacnupo[3.5]HoHanwna, auazacnupo[S.S|yHaexkaHuna,
MMHA30JI11a, MMHIA30JIUAUHOHNUIIA, oxtaruzpo- 1 H-muppono|[3,4-b Jrupunununa,
okcaanazabunukio[3.3.1|JHoHaHWIA,  MUIMEpa3suHWIA,  MHIEPA3UHOHWIIA,  MUIMEPUIUHUIIA,
MUPPOJIMANHOHWIIA, TUPPOJUANHWIA U THPPOJIIIA, MPUYEM YKa3aHHOE TeTepOLUKINYeCKOe
KOJIbLIO 3aMeleHO OT HyJiA A0 1 Rz u ot Hyns no 2 Ry

Rsa npencrasiser coboit —OH, C1-4 ankui, C1-3 ¢propankun, —(CH2)1-20(Ci-2 ankuin), Ci-2
ankokcu, —C(O)(Ci—  ankun), —-C(O)O(Ci—» ankun), —CHx(Cs-s  UHKJIOAIKI),
—(CHa2)1-2(meTungenmn), —(CHa2)1-3(muppOoauauHiLI), —(CHa)1—2(MeTunmnupa3zonun),
—(CH2)1-2(tnodennn), -NRxRy, C3-6 IUKIOQNKNII, METHIITUIIEPUAMHII WM THPUANHILT,

kaxeiil Rep He3aBucHMO npencrasisier coboit F mmm —CHj;

Ry mpencraBnser coboit Ci—3 ankwmn, Ci-3 ¢ropankun, Ci-s ruppokcuankmi, Ci-s
runpokcudropankmn, Ci—- amumuoankwi, —(CH2)120(Ci— amkui), —(CHa2)1-3N(CHs),,
—(CH2)1-2C(O)NH, —(CH2)1-2S(0)20H, —(CH2)1-2CRRNHS(0)>CH3 i —(CH2)o-3R03;

Ro, mpencraBmser cobovi Cs— nmkmoankwi, ¢ypaHuwi, QeHmI, UINepasHHU,
MUTIEPUIUHWI, THPA3OIUJ, TUPUIUHWI, MHPPOJUIAUHUI, XUHYKIUIMHUJ, THA3OJWI WU
OKTaruJpOLUKJIONEHTA[ C|TUPPOITHII, KAJKIBINA 3aMEIIeH 3aMECTUTENISIMU B KOJIMUECTBE OT HYJIS 10
2, HesaBucumo BeiOpanHbiMu u3 —OH, Ci—3 ankwmma, —NRyRy, okceranuna, ¢eHuna,
MUTIEPA3UHIIIA, TUTIEPUANHIIIA U TUPPOTUINHIUIIA,

Rio mpencrasmsier codoii H, Ci1-3 ankwui, —(CH2)1-20(C1— ankun) uim Cs3—s IUKITOATKII,

wii Ro u Rip BMecTe ¢ aroMoMm a3oTa, K KOTOPOMY OHH MPHCOEIHHEHBI, 00pa3yroT
reTepPOLIUKINIECKOe KOJIBIIO, BbIOpaHHOE u3 azabunumkiio[3.1.1]rentanuna,
aszacriupo[S.5]ynnekanmna, nuaszadunukio[2.2.1]renranmna, auasadunukino[3.1.1]rentanuna,
nuazadurmkio[3.2.0]renranuna, nuasacnupo[3.5 |HoHaHma, nuasacnupo|4.4|HoHanmna,
nuasacniupol4.5]nekannia, 1uasenaHmia, HHIOJUHIIIA, MOP(OIHHMIA, OKTaruaponuppoo|3,4-
c|nupponuia, NMUNepa3sMHOHWIA, MHUIEePA3UHUNIA, TUTEPUIUHUIA U TUPPOTUINHUIA, KasKIbIA
3ametteH ot HyJst 10 3 Rioa;

kakabii Rioa HesaBucumo mnpexncrasisser coboit Ci—s anmkmi, Ci-3 THIPOKCHANKHIL,
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—(CH2)120(C1—»  anmxmn), —(CH2)1-2NRRyx, —-CH2C(O)NRsRy, —CHx(MeTunrpuazonmn),
—CH>CHx(dbenun), —CH>CHz(mopdomuuann), —C(O)(Ci— ankxun), —C(O)NH,, —C(O)N(Ci-2
ankun),, —C(O)CH2NRiRyx, —-NRiRy, -NHC(O)Ci-»  anxun), —C(O)dypanun),
—O(nunepunuHm), —C(O)CHz2(amyTrnkapOaMOUIIITHIIEPUATHNI), METUINUIIEPa3UHI,
MUTEPUANHII, METHIITUIIEPUANHII, AU THUIKAPOAMOWIITUIIEPUIUHILT, H3OMPOUITUIIEPUIMHIIL,
NUPUANHUT, TPUPTOPMETUINUPUINHIII, TMPUMUAANHUI WIH AUTUAPoOeH30[d |[uMuIa30noHu;

Ru MPEACTABJISIET cobori A3€TUAUHUII, azacrnupol[3.5 |HoHaHu,
IMOKCHIOTHOMOP(OIMHII, TeKCaruaponuppoo|3,4—c|nupposni, MOphOIHHII, MUIePa3HHNI,
TMUTEPUANHII, TAPUIMHIII WA TUPPOJTUANHII, KAKIbIH 3aMEIeH 3aMEeCTUTEIISIMH B KOJIMYECTBE
ot HyJst 10 3, He3aBucuMo BbiOpaHHbiMH U3 F, Cl, —CN, C;—3 ankwmma, Ci-» aMHHOAJIKWIA,
—CHa(merunokceranun), —CHa(tpuazomnn), —CHz(dpenmn), —C(O)CH2NRRx, -CH,CR<RxOH,
—CHC(O)NRxRy, —CH>CH>S(0)2(Ci-3 anxmn), —CH>CH2S(O)(C1-3 ankui), OKCeTaHWJA,
TeTparuApodypaHmia U TeTParuapONUpaHuIa,

Kaxnblid Ri2a He3aBucuMo npencrasisier codoit —OH, Ci-4 ankun, Ci-3 ¢ropankumn, Ci-
uumanoankuy,  Ci~4  rugpokcuankmn, — —(CH2)12O(Ci—»  anxun), —CH>C(O)NRiRj,
—(CH2)1-2S8(0)2(C12 anxun), —(CH2)1-2NHS(0)2(C1— ankun), —(CH2)1-2NRxRy, Ci1-2 anmkokcw,
—-NRyRy, —NRy(Ci3 ¢ropankmn), —NRy(CH2CRRx)OCHs), —NR«(Ci-» umaHoankun),
—NR«CHoNRyRy, —NR«(Ci~4  rumpokcumankui), —NRy(CH>C(O)NHz), —NRy(OCHj3),
—NRCH2CH,S(0)2(C1—2 ankumi), —NRx(CH2CRxRx)OCHs), —NR:C(O)CH3, —NRC(O)(Ci-4
dropankmn), —NRLC(O)CRRNRiRy, —NRC(O)CH2NRyRy, = —NRiC(O)CH2NRy(Ci-4
runpokcuankmi), —-NRxCH>C(O)NRxRy, -NRxS(0)CH3s, —C(O)(Ci-5 ankwmn), —C(O)CH>O(Ci-2
ankwi), —C(O)CHCH,O(Ci1— ankun), —-C(O)(CH2)1-2NRxRx, —C(O)CHRNRyRy, Rizp,
—CRxRxR12p, —C(O)R12, —C(O)CH2NRxR125, “C(O)NRxR125, “NRxC(O)CR:RxR125, ~NRxR12»,
—NRCRRR12p, —N(CH2CN)Rizm, —NRiC(O)CH2NRiRi2, —NRC(O)CH2NRxCH>R12,
—NRCH>C(O)NRxR12» wnmu —ORiz; wnmm nBa Riza u atom yriepoma, K KOTOPOMY OHU
npucoenuHensl, odbpasyrot C=0,

R mpencraBnsier coboit azerwnuuwn, Ouwko[l.1.1]nenranun, Cs-¢ IUKIOATKHUI,
nuazadurmkio[2.2. 1 renranu, JTUOKCOJIAHUI, IUOKcoTHaaszacnupo[3.3 rentanHu,
IMOKCHIOTETPAruAPOTHOMHUPAHIII, JAHUOKCHAOTHOMOP(GOIUHII, HUMHUIA30JMI, MOP(OIUHNI,
OKTaruApOLHUKIIONEHTA[ C |MUpPOITHII, OKTaruAponupposo|3,4-c|nupponm,
okcaazacnupo|3.3 |renranmn, okcaazacnupo[4.3 JokTaHuI, okcaazacniupo[4.4|HoHaHW,
OKceTaHwW, (PEHWIT, MUTIEPA3HHII, TUTIEPA3HHOHWIT, TUTIEPUIAUHII, TUPUIAHII, TTHPPOITUINHIIL,

XUHYKIUIAHWI, TeTparuapoQypaHui, TETParuApONUpaHiIl WM TPUA3OIUI, KaXKIbIH 3aMelleH
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3aMeCTUTEJISIMU B KOJIMYECTBE OT HyJisl 10 4, HezaBucumo BbiOpanHbiMu U3 F, Cl, —OH, Ci—3
ankwmna, Ci— rugpokcnankuia, Ci—» ankokcu, —(CH2)1-20(Ci—2 ankmi), -NRRy, —C(O)NRRy,
—S(0)2(C1—2 ankmn) u —CH2S(0)2(C1-2 ankmn),

KaKAbIHA Ri14, HE3aBUCUMO MPEACTABIISIET COOOM:

(1) H, F, Cl, -OH, C-s ankun, Ci—» ¢propankmn, Ci-» rugpokcuankmi, —(CH2)o—-OCHs,
—CHR\NR(C1-s anmkmn), —CHRWNR(Ci—» mmanoankun), —CHRNR((CH,)1-2OCH3),
—CHRN((CH2)1-20CH3)s, —~CH:NR(CH,C=CRy), —CH,NRCH2CH2NRyRj,
—(CH2)1-5CRxRxNRxRj, —CH(NHz)(CH2)3-sNRxRy, —CH2NRy(CH2)1-20(C1-3 AJTKWIT),
—CHoNR(CH2)1-20(CH2)1-20H, —CH:NH(CH2)1-2S(0)0H, —-CHC(O)NR:Ry, —NRiRy,
—NRy(CH2)2-3NRxRy, —NRLC(O)(C1— anxun), —NRC(O)(Ci-2» ¢ropankun), —NRC(O)O(C1-3
ankmin),  —NRiC(O)(CH2)1-2NRxRx, = —-NRiCH2C(O)CH:NRiRy, —C(O)(Ci-»  anxmun),
—~C(O)CH2CRR<OH, —C(O)CHaNRRy, —C(O)NR«Ry, —C(O)NRx(CH2CN),
—C(O)NR{(CRsRx)2-3NRxRx, —C(O)N(CH2CH3)(CRxRx)2-3NRxRx, —C(O)NRCH2C(O)NRyRy,
~C(O)NRxCH,CH2NRC(O)CH3, —~O(CRxRx)2-3NRxRy, =S(O)2NRxRx unmu —~C(O)CH2S5(0)2(C1-
AJIKNI),

(i1) 8-a3abunukiio3.2.1]okTaHmu, azacrupo[3.5|HoHaHW, A3eTHIMHHII,
oenso[c][1,2,5]okcanuazonui, HUKJIONEHTHI, [IUKJIOTeKCHI, Ua3ernanmi, MOp(oauHmI, GeHu,

MUIEPA3UHIII, [UIEPUANHWI, THUPA3OIW, NTUPUAMHWI, [HUPPOJUAUHOHWI, XUHOJMHMIL,
XUHYKJIUIAHWIL, TETPArHIPOH30XUHOJMHUJ, TETPATHAPOITUPUINHUI WM THA3OJMIUHIII,
KaXJIbIi 3aMeIeH 3aMECTUTEIISIMH B KOJIMYECTBE OT HYJIs 10 2, HE3aBUCUMO BhIOpaHHBIME U3 C1—4
ankwuna, Ci— ¢propankuna, Ci1— ruapokcuankmna, —NRxRy, —(CHz) 1-2NRRy, —C(O)(C1-2 amkun),
—C(O)CH2NR«Rx, —C(0)O(C1-3 ankmi), —CH>C(O)NRyRy, Cs-¢ mukmnoankuna, —CHa(denmn),
—CHy(mupponun), —CHa(mopdomuuaun), —CHay(merwnnunepasunui), —CHx(tuodenun),
METHIITHITIEPUINHIIIA, U300y THIITUIIEPUANHIIIA H THPUIHHIIIA, WITH

(iii) —L3—R14c;

kaxkabid Risp npencrasisier coboii F, —CH;3 mu —OCH3;

L; mpencraBasier coboit  —(CRxRx)i1-3—, —CH(NHz)-, —-CRRNH-, -C(O)-,
—C(O)NRx(CH2)o-4—, —NRy—, -NR4C(O)—, -NR<CH>—, -NRxCH>C(O)—, —-O— wnu —O(CH2)1->—;
u

Risc mpencrasnsier coboli amamanTaHmi, azeTHAUHWI, C3-¢ LHUKIIOATKWI, AHA3ETaHWUI,
UMHUA30JIWJ,  WHAONWI,  MOpQOIMHMI,  okrarugponupposo|3,4-clmuppommn,  genHudn,
MUTIEPA3UHOHWII, TTUIEPA3UHII, TTUIIEPUINHNUI, TTUPUIAHII, THPPOIUAHHOHIII, TUPPOTUIUHII

HJIN TCTPA30JINII, Ka>KI[bII>'I 3aMEILICH 3aMECTUTECIIAMUA B KOJIUYCCTBE OT HYJISA 4O 1, BbI6paHHbIMI/I us3
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F, —OH, Ci—4 anxuma, Ci1-3 rugpokcuankuiaa, —NRxRy, -NRxC(O)CH3, —C(O)(Ci— amkmn),
—C(O)NRRy, —C(O)N(CH>CH3),, —C(O)(rerparunpodypaumn), —C(O)O(Ci-> ankun),
—CH>C(O)NRxRy, wmopdonuanIa, MeTWINUNCPUANHIIIA, TNHPA3UHWIA, MNUPUIWHWAIA U
NUPPONUANHUATIA,

u G, n ¥ p OnpezeNeH B IEPBOM aCIEKTe HIIK BO BTOPOM aCIIEKTe.

OnuH BapuaHT OCYIIECTBJIEHUS OTHOCHUTCS K coenuHeHuro ¢opmyisl (1), ero N-okcuny
WU COJIH, TAE:

A mpencrasnsier coOoii:

(1) —O-L1—Rg;

(i1) -NR~7Rs;

(ii1) —~L2-C(O)NRo9R0;

(@iv) —CHRR11, —CH2CH2R 11, —CH>NH2, —CH>NHC(O)R1y,
—CH,;NHC(O)CH,CH(rmunepuaunmn), —CH>NHC(O)OCH(nunepunuHm) WIH

—CH>NHC(O)CH2CH2N(CHj3);

(v) —CHRpRi3, tne Rz u Ri3 Bmecte ¢ aromMom yriiepona, K KOTOPOMY OHH
NPUCOEIUHEHBI, 00Pa3yIOT [UKJINYECKYIO TPYIIy, BhIOpaHHYO u3 azabuuumkio[4.1.1]okranuna,
azernaHuma, A3eTUIMHUIIA, Cs LIMKJIOAJIKMJIA, azacrniupo[3.3]renTanuna,
nuasacnupo[4.5]nekaHoHuIa, mMopdoarHua, OKTaruJpOLUKJIIONEHTa[C |muppoma,
MUTIEPUIUHIIA, TUPPOSTUANHIIIA U XUHYKJIUIUHUIIA, KaXKIbIH 3aMeIleH OT HyJist 10 3 Riza;

(vi) -CH=CH(nunepuauHui); Wiu

(vil) apomarmyeckyr rpymmy, BbiOpanHyo u3 [1,2.4]rpuazono[l,5-ajnupugunnna,
umMuaa3of 1,2—a|nupuauHuia, WUMUAA30JWIa, WHAA30JMIa, WM30XUHOJUHIIIA, OKCAJUA30JIIIa,
okcasonuia, (peHusIa, NTUpasuHUIa, TUPa3oso[3,4-b|nupuauHuna, nupa3onuia, TUPUIa3uHUIIA,
MUPUINHWIIA, MHPUMHUAWHWUIA, THUPPOJIIIA, XWUHOJHMHOHWIA, XWHOJWHWIA, XUHOKCAJIMHUIIA,
terparuapo—[ 1,2,4]rpuazono[ 1,5-a]nupasununa, TerparuapoumMuaasof 1,2—ajnupasunmnna,
TeTParuAPON30XMHOIMHUIIA, TEeTParuApOTHA3ONO[S,4—c|mupuauHmIa,
TETPAruAPOTHEHO[2,3—C|MupuauHIIa, THAAWA30JIWIA, THA30JIMIA, THOOKCAIUA30dwia M|
TPUA30JIMIIA, KAXKABIA 3aMelieH OT HyJiA 10 2 Risa v OT Hysst 10 3 Rigp;

L1 mpencraBnser coboit cBszp, —CH,—, —CH>CH,—, —CH>C(O)-, —CH>C(O)NH-,
—CH2C(O)N(CHj3)—, -CH2C(O)NHCH2— nnn —CHC(O)NHCH2CH>—;

L, npencrasnsier codoii cesizb, —CH(CH3)—, —C(CH3),— umun —CH>CH»—;

kaxabid Rs HesaBucumo nipencrasisiet coboii F, Cl, —CN, Ci— ankwn win —OCHs;

R mpencrasnsier coOoi:
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1) —CH;, —CH>C(O)NHCHC(CHs3);0H, —CH2C(O)NHCH,CH2C(CHj3)0H,
—CH2C(O)NHCH,CH:NH; nnu —CH>C(O)NHCHCHFC(CH3)20H; nm

(1) azabunmkino[3.2.1]okTanun, asacnupo[S.S|yHAeKaHWI, A3€THIWHII, LUKIOTeKCHIL,
nua3zadumkio[2.2. 1 remranm, nuasacnupol3.5 |HoHaHuUI, MOpP G OTHHHIIT,
OKTaruipOLMKJIONEHTA[C|MUPPOIII, TNHMNEPA3HHWN, NUNEPUAMHUT, [HUPPOJHIUHII — WJIH
XUHYKJIUAUHWI, KKAbIA 3aMeLlEeH OT HyJIs A0 2 Rea;

kaxkabiid Rea HE3aBUCHMO Tipencrasisier coboii F, —-OH, —CH3, -CH,CH>CH3, —C(CH3)s,
—CH;CH(CH3);, -CH>CH:CH:CF;, -CH,CH:OH, -CH»CHCH,OH, -CH;CH(CH3)OH,
—CH,C(CH;3);OH, -CH>CH>OCHs, -NH», -N(CHs);, -N(CH:CH:CH3),, —CH:NHa,
—CH;CH:NH;, —CH:CH:S(0)CH3, —-CHC(O)N(CH3)2, —C(O)CH:N(CHs)2, oxceranudn,
TeTParuApONHPAHNI, TUIIEPUANHILII, N300y THIIIHIEpUANHII Wik —O(TMUnepuInHnII);

R7 npencrasmnsier coboi:

(1) —CH>CH;NH,, —CH;CHNHC(O)CH:N(CHs),
—CHz(m3omnponunazacnupo| 3.5 nonanun), —CHx(merunmupponuaunami), —C(O)(CHz)1-3NHa,
—C(O)CH(NH2)CH2CH>CH3, —C(O)CH(NH2)CH>CH(CH3)2, —C(O)CH(NH2)CH(CH3)CH>CHj,
—C(O)CH(NH2)CH,CH>C(O)OH, —C(O)CH(NH2)(CH2)3-4NH>,
—C(O)CH(NH2)(CH2)1-2C(O)NH,, —C(O)CH(NH:)(uukmnorekcun), —C(O)CH(NH2)(dpenun),
—C(O)(aMHHOLIUKIJIOTEKCHIT ), —C(O)(mopdonunumm), —C(O)(muppoauarHMI),
MeHTaMETHIITHIIEPUANHILI, METUJITTATIEP U U HUIITTHITEP U HIJT,
METUJIITHPPONTUANHIIITUP PO AnHII Wik penn, 3amernenHbii —OCH> CHy(nupponununmn) wim
—OCH>CH,NHCH,CH3; unu

(1) muknorekcwn,  3amemieHHbli  —NRy(CH»)2—sN(CHs),, —NHCH>CH>NHCH3,
—NH(mermnmunepuannmn), —NH(CHz)2-3(Mopdonunmn), AuMeTHIaMUHOTUIEPUIHHUIOM WA
nunepasuauiioM, 3amemennsiMm —CHs, —CH>CH3;, —C(CHs);, —CH>CH(CHs),, —C(O)CHs,
—CH,CH,OCHj, —CH»(meTundenmn), —(CHa)2-3(muppOsTuAuHMI), LUKJIOTIEHTUJIOM,
MUPUAUHUAIIOM WITH METHIITUTIEPUIUHUIIOM,

R, mpencrasnsier codoii:

(1) —OH, Ci- ankun, Cs—4 ¢ropankun, Cs-4 rugpokcuankui, —CH2CN, —CH2CH2CN,
—CH,CH,CHC=CH, —(CRxRx)1-20CH3, —(CH2)2-3S(0)2CHj, —(CH2)12NRRj,
—(CH2)1-2C(O)NRxRx, —NRyRy, —NRx(C1-4 runpokcuankun), —-NH(CH>CH>OCH3), —NRy(Ci-»
uaHoankui), —N(CH2CH2CN),, —NRx(Ci-» ¢ropankun), —NRy(Cr-4 ruapokcudTopakmi),
—(CH2)1-2C(O)NRxRy, —NRx(CH2)1-2C(O)NR:Rj, —N((CH2)1-2C(O)NRRy)s,
—NRx(CH2)1-25(0)2(C1= AJIKHIT), —NRx(CH2)1-3NRxRy, —NRxCH2CH:N(CHs)a,
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—NRxC(O)(CH2)1-2NR«Rj, —NRx(CH2CH2S(0):CHs), —OCH2CH;N(CH3),
—C(O)(CRxRx)1-2NRyRy, —C(O)(CRxRx)12NRy(C1-4 THIIPOKCHAITKHIT),
—C(O)(CRsRx)1-2NRx(CH,CH,OCH3), —S(0):CH>CH:N(CHs)2, —(CH2)1-2R7a, —NRiR7q,
—NRx(CH2)1-2R7d), —NR74R74, -N((CH2)1-2R74)2, —OR74, —C(O)R74, —C(O)(CRsRx)1-2R7¢ nnu
—C(O)(CRxRx)1-2NRxR74; vmm

(11) a3ermaHul, A3ETUIMHUIL, UKJIO0YTHJI, LIMKJIOTEKCHII, JIHa3eIaHn,
JTUOKCOTETPAarupOTUOHUPAHIII, JTUOKCOTHOMOP(OJIUHIIL, MOpP G OTHMHMUI,
okcaazacnupo[3.3|renranuy,  okcaazacnupo[4.3|oOKTaHWUJ,  OKCETAaHWI,  MUIEPA3HHOHUI,
MUNEePASHHUN, TUIMePUANHWI, MHUPUANHII, THPUMUAIUHIIL, TUPPOTUIHHOHWI, TUPPOJIUINHIIL,
TeTparuApoPypaHmwi, TETPArHAPOU3OXHHOIMHWI, TETPArUAPONMHPAHIIT WM THAJAHA30JIHIL,
KaKIbIN 3aMelleH OT HyJsist A0 1 Rga 1 oT By 10 3 Rsp;

kaxapiid R7c HesaBucumo npencrasisieT codoit —CHsz unu —CH2CN;

R74 mpencrasisier coboit azacnupo[3.5|Honanwmn, azeruauami, Outpkio[ 1.1.1]nerranmn,
Cs-6 LMKJIOAJIKHTL, ANOKcOoTHaaszacnupo[3.3]renranun, MOP G OTUHHII,
okcaazacnupol[3.3 |renranun, okcaazacrnupo[4.3|okTanmi, okcaazacnupo[4.4]|HOHUI, OKCEeTaHWI,
(beHw, MUNEePUANHUI, MUPA3OTII, MTUPPOTUIANHII, TeTParuapodypaHil, TETPAruaAPOUPAHIIL,
THAANA30JIWT WIIM TPUA30JIUJ, KaXbIH 3aMeleH 3aMeCTUTENIIMU B KOJIMYECTBE OT HyJsl 10 2,
BbiOpanHbiMu U3 F, —OH, Ci—s amkunma, -CH,OH, —OCH3s, —NRyRy, —C(O)CH3s, —S(O),CHs,
METHIITUTIEPUUHUIIA, METHJITAPPOTUIUHIIIA, TeTPaMETUJITUIIEPUTUHIIIA,
—OCH>CHx(niuppomununmn) u —OCH,CH,NHCH,CH3; u 3amecTutesisiMu B KOJJUYECTBE OT HYJIs
10 4, BeiOpanubiMu 13 —CH3;

Rg mpencrasnsier coboii H, —~CH;3 wnu —CH>CHs;

wii R7 u Rg BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH MPUCOEIUHEHBI, O0pasyroT
reTepPOLMKINYECKOe KOJbIO, BBIOPAHHOE W3 a3eTUAMHMIA, aua3zadurnukio[2.2.1]rentanuna,
nuazaduiukio[2.2.2]okranuna, nuazadbuiukiio[3.1.1]rentanuna, nuazadbuiukiio[3.2.1]okraHuna,
azacniupo[ 3.3 Jrenranuna, nuasacnupol2.5]okTanmna, nuasacnupo|3.3 |renrannna,
OUa3eNaHOHWNA, JHa3enaHuia, Auaszacnupo[3.S5]|HoHanmna, nuasacnupo[S.S|yHnekaHuna,
MMUAA30JUIUHOHNUIIA, oktaruzpo- 1 H-mupposno[3,4-b Jnupununmna,
okcannazabunmkiio[3.3.1|JHoHaHWIA,  MUIMEpa3suHWIA, MHIEPA3UHOHWIA,  MUMEPUIUHUIA,
MUPPONIUANHOHMIA W TUPPOJUAUHWIA, TPUYEM YKAa3aHHOE TeTEPOLUKINYECKOE KOJbIIO
3aMeleHo oT HyJiA 10 1 Ry u ot Hyns 1o 2 Ry,

Rg, mpencrapnsier coboii —OH, —CH3, -CH>CH3, —CH(CH3)2, —C(CHjs)3, -CHCH(CH3)a,
—CH,CH>OCH3, —CH>CHCFs3, , —OCH3, —C(O)CH3, —C(O)OCHs, —CHz(uukionporiun),

2
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—CHa(metundennn), —(CHaz)>-3(muppomununnn), —CHa(merwnmupazommn), —CHx(tuodenmn),
—NRxRx, HUKJIOMEHTHII, METHIITUATICPUIUHUI WITU TTHPUTTHII,

Rsa mpencrasnsier coboit —OH, —CH3, —-CH,CH3s, —CH(CH3)2, —C(CH3)3, -CH2CH(CH3),,
—CH,CH,OCH3, —-CH>CH,CF3;, —OCHs, —C(O)CHs, —C(O)OCHs, —CHz(uukiomnporn),
—CHa(metundennn), —(CHaz)x-s(muppomununnn), —CHa(merwnmupazommn), —CHx(tuodenmn),
—NRxRx, HUKJIOMEHTHII, METHIITUTIEPUIUHUI WU TTHPUTHHII,

kaxbiil Rgy npencrasnsier coboii —CHs;

Ro mpencrasnser coboit —CH3;, —-CH>CHCF;, —-CH,CH>OH, -CH>C(CHj3):0H,
—-CH,C(CH;5);CH,OH, @ —-CH;CHFC(CH;3);0H, @ -CH>CH:C(CH3);0OH, @ —CH(CH:0H)z,
—CH>CH,0CH3, -CH2CH2NHz, -CH2CH2N(CH3)2, -CH2CH2CH2N(CH3)2, -CH2CH2C(O)NHa,
—CH:S(0),0H, —CH2CH2C(CH3)NHS(0),CH3 mnu —(CHz)o-3Ro3;

Ry, mpencrasiser coOOi MUKIOTEKCHII, LUKJIOTenTw, GypaHui, GeHus, MUIepasHHn,
MUNEPUIUHWI, THPA30IUJ, TMUPUAUHWI, NHPPOIUAUHUJ, XUHYKIUIUHWJ, THA30JWI WU
OKTarupOLUKJIONEHTA[ C | TUPPOIIII, KaXKAbIH 3aMeIleH 3aMECTUTEIISIMU B KOJINYECTBE OT HYJISI 10
2, nezaBucumo BbiOpaHHbiMH U3 —OH, Ci3 anxuma, —NHz, —N(CHs),, okceranuna, ¢peHuna,
MUINepasuHIIA, MUIEPUANHIIA U TUPPOTUINHIIIA,

R0 npexacrasisier coboii H, —CH3s, —CH>CH3s, -CH>CH>OCH3 miu nukIonpon,

wii Ro u Rip BMecTe ¢ aroMoMm a3ora, K KOTOPOMY OHHM MPHCOEIMHEHbI, 00pa3yroT
reTepPOLIMKINIECKOe KOJIBIIO, BbIOpaHHOE u3 azabunukio[3.1.1]rentanuna,
azacriupo[S.5]ynnekanuna, nua3adbunukio[2.2.1]rentanmna, auaszadbunukio[3.1.1]rentanuna,
nuazadurukio[3.2.0]renraHuna, nuasacnupo[3.5 |HoHaHMa, nuasacrnupo|4.4|HoHanmna,
nuasacnupo[4.5]nekaHuna, TuasenaHiia, HHIOJUHIIIA, MOP(OIMHIIA, OKTAarHAPONHppoo[3,4-
c]mupponuia, MUNEPa3sMHOHWIA, THIEPA3HHIIIA, MHUICPUINHIIA U TMUPPOIUAUHHIIA, KaXKIIbIi
3ameleH ot HyJst 10 2 Riog;

kaxkabiid Rioa HE3aBUCUMO mipenctasisier coboii —CH3, —CH>CH3s, —CH(CH3),, —CH>OH,
—CH,CH;0OH, -CH;OCH;, -CH>CH,OCH;, —CH>NH,;, —CH>CH;NH>, —CH>CH>NH(CH3),
—CH,C(O)NH(CH3), —CH»>C(O)N(CH3);, —CHa(merunrpuazonun), —CH>CHa(denwn),
—CH>CHa(mopdomunmn), —C(O)CHs, —C(O)NH,, —C(O)N(CH»CHs),, —C(O)CH,NH(CH3),
—C(O)CH2N(CHs)2, —NH,, —N(CHj3)2, —-NHC(O)CH3, —C(O)(dypanwmn), —O(mumepuarHm),
—C(O)CH2(ansTrnkapOaMOUIIUIIEPUINHILI), METHJITHIIIEPA3HHI, MUTIEPUIAHIIL,
METHJITUIIEPUINHII, TUITUIKAPOAMOMIITUNIEPUANHII, H3OTPOIMIITANIEPUANHIII, THPUAHHUIL,
TPUPTOPMETHIIMTUPUANHII, TUPUMHUANHII WK auruapodensol d]umunazononu;

Ru MPEACTABJISIET cobori A3CTUIUHUI, azacrupo|3.5 |HoHaHuU,

IUOKCUAOTHOMOP(ONIMHUII, TeKCaruaponuppodol3,4—c|nupponni, MOpQOIHHIII, THITEPA3SHHNI,
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MUMEPUANHIIT WITH MAPPOTUINHII, KQKIbIN 3aMelleH 3aMEeCTHTEISIMU B KOJIMYECTBE OT HYJIS 10
2, nmezasucumo BeIOpaHHBIMH u3 F, —CHj;, —CH(CHs)2, —CH2CN, —CHx(merunokceraHun),
—CHx(tpuazommn), —CHx(penmn), —C(O)CH2N(CH3),, —CH>C(CHj3);0H, —CH>C(O)N(CH3),
—CH>CH>S(0),CH3, —-CH>CH>S(O)CH3, okceTaHWIa U TETParuapONupaHmia,

kaxbiil Ri2, HE3aBUCHMO npexacrasisier codoit —OH, —CH3, —CH,CH>CH3, —CH(CH3)s,
—-CH,CH(CH3);, —CFs;, —-CH)CFs, -CHCH,CH»CFs;, —-CHCN, -—CH,C(CHs).0H,
—CH>CH,OCH;s, —CH2C(O)NH(CH3), —CH2C(O)N(CHj3)2, —CH2C(O)NH,, —CH>CH»S(0)CHs,
—CH,CH;NHS(0):CH3;, —CHoNRiRy, —CHCH>NH(CH3), —OCHs;, —-NRiRy, —NRx(Cz4
¢ropankun), ~NR«(CH2CRRH,OCH3), —NH(CH2CN), —N(CH3)CH2N(CHs),,
-NH(CH,C(CH3)20H), —NRx(CH>C(O)NH:), -N(CH3)(OCHs), -NRiCH>CH»S(0O),CHs,
-NHC(O)CH;,  -NHC(O)CH:CFs;, = -NHC(O)CHRNH(CH3), = —NR\C(O)CH>N(CHj3)z,

~NHC(0)CH,N(CH;)(CH,CHs), ~NHC(O)CH,N(CH,CHs),,
~NHC(0)CH,NH(CH,C(CH;),0H), ~NHCH,C(O)NR(CHs), —~NHS(0),CH3, —C(0)C(CH)s,
~C(O)CH(CH,CH3)»,  —C(O)CH,OCHs;,  —C(O)CH,CH,OCH;,  —C(O)CH,NH(CH3),
~C(O)CH,N(CH3),, —C(0)CH,CH,N(CHs)s, ~C(0)CH(CH3)NH(CH),

—C(O)CH2N(CH3)(CH2CH3),  —C(O)CH2N(CH2CH3)2,  Rim, —CHaRim, —C(O)Rizw,
—C(O)CH2R1», —C(O)CH2NHR1, —C(O)NRxRizp, —NR:C(O)CHzR120, = —NRyRizm,
—NRCH2R 12w, —N(CH2CN)R 12, —NHC(O)CH2NRR 120, —NHC(O)CH2NRxCH2R 12,
—NHCH>C(O)NHR12p wnu —ORiz;, unm nBa Riza W atoM yriepoma, K KOTOPOMY OHU
npucoeauHeHbl, odpasyrT C=0;

Ri»p mpencraensier coboii  aserwmunwi, Ounukio[ 1.1.1]meHTaHmi, UUKIONPOITI,
nua3zabunmkio[2.2. 1 renranu, JTUOKCOJIaHUI, IUoKcoTHaaszacnupo| 3.3 renTanu,
OUOKCHIOTETPATHAPOTHONUPAHIII, JTUOKCUAOTHUOMOP(OIUHII, HMHUAA30IIWI, MOPQOIUHII,
OKTaruAPOLUKIIONEHTA[ C | P PO, OKTaruAponupposo|3,4-c|nupponmn,
okcaasacnupo[3.3 |renranm, okcaazacnupo[4.3 JokTaHmI, okcaazacnupo[4.4|HoHaHW,
OKCeTaHWJI, (PEHII, MUTIEPA3HHII, TUIEPASUHOHWI, TUTIEPUIUHIIL, TAPUIUHWI, TAPPOTUIUHIIL,
XUHYKJIUAUHWI, TeTParuApopypaHul, TETParuIpOUpPaHuI HIIH TPUA3OJIUJ, KKIBIA 3aMelleH
3aMeCTUTEJISIMU B KOJIMYECTBE OT HyJsl A0 4, He3aBucumo BbiOpanHbiMH u3 F, —OH, —CHj3,
—CH(CH3);, —CH;OH, -OCHs3;, -CH>CH;OCHj;, —-NRiRy, —C(O)NH:, —-C(O)N(CHs)a,
—S(0)2CH3 u —CH»>S(0).CHs;

Kbl Ri42 HE3aBUCUMO TIpenCTaBIsieT COOOM:

(1) H, F, Cl, —-OH, —CH3s, —CH(CH3)2, —CH(CH;3)(CH2CH3), -CH2CH2CH>C(CHs )2, —CF3,
—CH,CF;, -CH,0OH, —-OCHs, —-CH,CH,OCH;, —CHRiNRx(CH3), —CH:N(CHs)(CH(CHs)y),
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—CH,NH(CH,C(CHz)s), ~CH,NH(CH,CN), ~CH,N(CH;3)(CH,CH,OCH),
~CH,N(CH,CH,OCHs),, ~CH>NRy(CH,C=CH), ~CH,NHCH,CH;N(CHs),,
~CH,CHNR(CH3), —CH,CR(CH3)NH,, —CH,CH,CH,N(CH3),, —CH,CH,CH,CH,NH,,
~CH(NH,)(CH2)3-sNHz, ~CH,NHCH,CH,O(Ci-3 anxun), —CH;NHCH,CH,OCH,CH,0OH,

—CH,NHCH,CH,S(0),0H, —CH,C(O)NRx(CHs), ~NR.Ry, ~NH(CH(CH:)y),
~NHCH,CH,NH(CH;), ~ -NHCH,CH,CH;N(CH:),, =~ -NHC(O)CHs,  —NHC(O)CF3,
~NHC(0)OC(CHj)s, ~NHC(O)CH;N(CH;s),, ~NHC(0)CH,CH,N(CHs),,
~NHCH,C(O)CH,NH(CH;), -C(O)CHs, —C(O)CH,CH(CH;)OH, —C(O)CH,;NRy(CHs),
~C(O)NR4R,, ~C(O)NH(CH,CN), —C(O)NHCH,CH,CH,NR R,

~C(O)NHCH,CH(CH3)CH,NH2, —C(O)NHCH2C(O)NH,, —C(O)N(CH3)CH2CH2CH2N(CH3)s,
—C(O)N(CH2CH;3)CH2CH2N(CHs)2, —OCH2CH2CH2N(CH3)2, —C(O)NHCHCH>NHC(O)CH3,
—S(0)2NH; nnu —C(O)CH2S(0)2CHs;

(i1) 8-azabunmkiio[3.2.1]okTanm, azacniupo[3.5|HoHaHW, a3eTUONHUIL,
6enzo[c][1,2,5]okcanuazonui, UKIONSHTWI, [UKJIOTEKCHII, AUa3enaHmi, Mopdonunmi, GeHu,
NUTEePA3UHIII, TMUICPUANHWI, TNUPA3OIWI, TUPUAMHWI, MHPPOJUAUHOHWI, XWUHOJHHMUIL,
XUHYKJIUIAHWI, TETPArHIPOU30XUHOJIMHUJ, TETPArHAPOTIUPUINHUI WM  THA3OJHIUHIII,
KaXIbIii 3aMeIeH 3aMECTHTEISIMH B KOJIMYECTBE OT HyJIsA 0 2, HE3aBHCHUMO BBIOPAHHBIMHU U3
—CHj3, —CH(CHs),, —-CH>CH(CH3),, —CF3, -CH>CH,CF3, -CH>CH,OH, —CH,CH,CH(CH3)OH,
—NH,, —-CH>N(CH3),, -CH>CH>NH(CH3), -C(O)CHj3, —C(O)CH2NH(CH3), —C(O)CH2N(CH3)a,
—C(O)O(C(CH3)3), —CHC(O)NR(CH3), uwmknodytwn,  uukinonentus, —CHa(denun),
—CHo(mupponun),  —CHa(mopdomunaun), —CHay(merwnnunepasunui), —CHx(tuodenun),
METHIITHITEPUIUHIIIA, U300y THIITUIIEPUANHIIIA U THPUIUHIIIA, WITH

(iii) —Ls—Ru4g;

kaxxabiid Risp npencrasisier codboii —CHs;

L; mpencrasnsier coboit —(CHaz)1-3—, —CH(CH3)—, —CH(NH;)-, —CH,NH—-, —C(O)-,
—C(O)NH(CH2)o-4+—, “C(O)N(CH;3)CH2CH>—, -NH—-, -NHC(O)—, -NHCH,—, -NHCH>C(O)-,
—O- unu —OCH,CH»—;

Risc mpencrasnsier coboli amamMaHTaHWI, A3€TUAWHIUL, LUKJIOMPOMMI, I[UKJIOTEKCHUIL,
Ara3enaHmI, IMUAAA30JMI, MHAOIWI, MOP(POIMHIUI, OKTArHAPONUpPoJIo|3,4-c|nupposui, peHun,
MUTIEPA3UHOHWII, TTUIEPA3UHII, TTUIIEPUINHNUI, TUPUIAHIII, THPPOIUTHHOHWII, TUPPOTUIUHII
VI TETPA3OJIHI, KaXKIbIi 3aMEIEH 3aMECTUTEIISIMH B KOJTHYECTBE OT HyJIst 10 1, BHIOpAaHHBIMH U3
—OH, —CH3, —CH(CH3);, —CH>CH(CH3)2, —C(CH3):0OH, —NH», —N(CHs)2, —NH(C(CH3),,
—NHC(O)CH3, —-C(O)CH;, —-C(O)NH;, —-C(O)N(CH:CHs),, —C(O)(terparumpodypanun),
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—C(0)OCH:CH;3, —CH2C(O)NH(CH(CHs3)2, MmopdonmanIa, METHIIMUNIEPUANHIIA, THPA3HHIIA,
NUPUINHUIIA U TUPPOSTUINHIIA,
1N MpeacTasisieT coO0M HOMb WK 1, 1
p pencrasinsier coOoi Homb, 1, 2 wiu 3.
OnuH BapUaHT OCYIIECTBIIEHUS] OTHOCUTCS K coenrHeHuto ¢popmydsl (1) mu ero conu, rae:

G npencrasnser coboi:

OCHj;

——< />—OCH3
(1) § :

3

(R2)p

(iv) N =N \_4 (Ra)p Ry (Rap

A mpencrasnsier coboit:

(1) —ORs mmu —O(CRxRx)1->—Rs;

(i) -NR7Rg;

(1ii1) ~C(O)NRoRo;

(vi) -CHCHzR1;

(v) —CHRpRi3, tme Ri2 u Riz BMecte ¢ aromMom yriepoma, K KOTOPOMY OHH
NPUCOEAMHEHBI, O00pa3ylT LMKIMYECKYI0 TpyIIy, BbIOpaHHYH0 wu3 aseruguHmiua, Ci-e
[UKJIOAJTKHJIA, MOP(OJTUHIIIA WK MUTIEPUIUHUIIA, KaXKIbIH 3aMeIleH OT HyJis 10 3 Riza; wiu

(Vi) apoMaTHYeCKyIO TPYIIy, BRIOPAHHYIO W3 MHPA30JIHIIA, 3aMEIIeHHOro OT HyJisl 10 1
Ri4a;

R1 mpencrasnsier coboii —CH3 mmm —CH(CH3);

kakapii Ry HesaBucumo mnpencraemser coboit Cl, —CH3;, —CH,CH3;, —-CH>OH,
—CH,CH;0H, —CH,CN, —~OCHs, —-CH>OCH;3; mmn —CH2CH»2S(0)2CHs;

R mpencrasnsier coOoii:

(a) —CHj3; ummn
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(b) azeTuAMHWII, TUKJIOTEKCHIT WM MUITEPUINHIIL, KOKABIN 3aMelIeH OT HyJs 110 2 Rea;

kaxnbii Rea HeszaBucumo mnpencraisier coboii —CH3, —CH>CH>CH3;, —C(CHjs),
—CH2C(CHs3),0H, —N(CHs3)2, —N(CH2CH:CH3)2, —CH2CH»S(0)2CH3, -CH2C(O)N(CH3)2 nnu
TETParuAPOTTHPAHMNIT,

R; m Rg BMecre ¢ aromMoMm as3ora, K KOTOPOMY OHH NPHCOEIUHEHBI, 00pasyroT
reTepOLHNKINIECKOe KOJIBLIO, BBIOpaHHOE u3 a3eTUINHUIIA, IMa3eranna,
auaszacrupol3.5|HoHaHWIA, MUNIEPA3UHOHNIIA, TUNIEPA3UHIIIA, TUIIEPUINHIIIA U TUPPOITUANHIIIA,
MIPUYEM YKA3aHHOE MeTePOLIUKINYECKOE KOO 3aMelleHO OT HyJs A0 1 R7y v o1 Hyns 1o 2 Ry

Ry mpencrasnsier codoii:

(a) -NRiRy, Ci— ankmn, Cy-3 ¢ropankun, Ci-4 ruapokcuankuwi, Ci— LHaHOAJKHIL,
—CHRxCH,OCH3, —CH2C(O)NRRy, —CH2CH2C(O)NRRy, —(CH2)2-3S(0).CHs,
—-CH,CH;NHS(O0)CHs;, -NRiRy, -N(CH3)(CH2CHs), -N(CH2CH3)2, —NH(CH,CN),
-N(CH2CN)2, -NRCHC(O)N(CH3)2, —NRiC(O)CH:N(CH3);, -NH(CH2CH:S(0).CHs3),
—N(CH2C(O)N(CH3)2)2, —S(0)CHCH2N(CHs3),, —C(O)CH2CH2N(CHs)2, —C(O)CH2N(CHs)a,
—C(O)CH2NH(CH(CHs)»), —C(O)CH:NH(CH2CH>OCH3), —C(O)CH2NH(CH,CH>0OH),
—CHz(uuknonponun), —CHz(meTunokceTanumn), —CHaz(terparunpodypanun),
—CHz(merunrpuazonmun), —CHxCHa(mopdomuumn), —NRy(umknoOytui), —NRy(okceranmn),
—NRy(mupumugnani), —NRx(terparunponupanmn), —NHCH2(MeTHICy1b()OHUILHUKIONPOIIILI),

—NHCH»(metunokceranwn), —NHCHz(merokcunupumununaui), —C(O)CH>NH(tukno0yTun),

—N(CH2(anMeTOKCUITUPUMUAHHII) )2, —N(CH2(MeTOKCUTTUPUMUTUHII) )2,
—N(CHax(Tpuazosmn))s, —N(CHz(MeTunTpuasosmn))s, —N(CH3)CHz(1kionporiu),
—N(CH3)CHz(meTunnupasonmn), —N(CH;3)CHz(nupuMuuHm),
—N(CH3)CHz(MeTHIMUpUMUIUHIIT), —N(CH3)CH2(nuMeToKCUTTUPUMHUTUHII),
—N(CH3)CH2(MeTOKCUTTUPUMUIUHII), —N(CH3)CHz(Tnanuasomn),

—N(CH3)CHz(metuntpuazommn), —NH(CHx(metunmupumunnamin)),, —NH(CHa(tuaguazomnun),
—C(O)CHz(azerugunaun),  —C(O)CHz(mopdomuaun),  —C(O)CHz(rumpokcHmumepuanuHum),
—C(O)CHz(muppomuamaun) umu —C(O)CHNHCH(tukionpomnn); uim

(b) UMKIOOYTWI, UUKIOTEKCHUJI, TUOKCOTHOMOP(OIUHUI, OKCETAHWI, MHUIIePA3HHIII,
NUMEPUINHII, TeTPAruapodypaHu WiIH TETPArHIPOUPAHII, KaKIbli 3aMeIeH OT HyJis 10 1
Rga 1 oT Hy5s1 10 3 Ry,

kaxabiid R7c He3aBucumo npencrasisier codoit —CHsz mmn —CH2CN;

Rsa mpencrasnsier coboii —OH, —CH3, —~CH>CH3s, —CH(CH3)2, —C(CH3)3, -CH2CH(CH3)»,
—CH>,CH>OCHg3, —CH,CH:CF3, —C(O)CHj, —C(O)OCHs, —CH»(uuknonpomnwn),
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—CHa(metundennn), —(CHaz)>-3(muppomununnn), —CHa(merwnmupazommn), —CHx(tuodenmn),
—NRRy, IHUKIONEHTUI, METUIITTUIIEPUIAHIIT HITH TTUPUIAHILT,

kaxbiil Rgy npencrasnsier coboii —CHs;

Ro mpencrasnsier coboii —CH>CH>CF3 umn —CH>CH>N(CH3);

Rio mpencrasmsier codoit H umu Ci— anmku;

wim Ro m Rio BMecre ¢ aromMoMm a3ora, K KOTOPOMY OHHM TPHCOEIMHEHBI, 00pa3yroT
reTepOLMKINYECKOe KOJbLO, BbIOpaHHOEe W3 mnunepuaunHuia, 3amemenHoro —C(O)CH3 wmm
—CH(CH3);

Ri1  mpencrasiser coOoil  aseTHUIWHWI WM THIEPUAMHWI, KaKAbIA 3aMelneH
3aMeCTUTESIMH B KoJWdecTBe OT Hymns 710 1, BeiOpanabiMu w3 —CHa(tpuazommn),
—CHz(meTnnokceranmn), —C(O)CH2N(CHs)a, —CH>C(CHj3)20H, —CH>C(O)N(CH3)a,
—CH>CH>S(0).CH3 u okceranuna;

kaxapiii Ri2a He3aBuCUMO nipencrasisier coboii —OH, —CH3, —~CH>CH>CHs, —CH(CH3)a,
—CH>CH(CH3),, —-CH:CN, —CHC(CH3);OH, —CH>C(O)NH(CHs), —CH>C(O)N(CHs),,
—CH>C(O)NH2, —C(CH3)2CH2C(O)N(CH3)2, —CH2CH2S(0)2CH3, —NRxRy, —NRx(CHCHF?»),
—N(R)(CH2CH2CF3), —NR(CH>CH>OCH3), —NRy(Ci1-» umanoankuna), —NRx(CH>CH,OH),

—N(CH2CH,OH)(CH2C(O)N(CH3)»), —N(CH2CH,0H)(CH2CH2S(0):CH3),
—N(CH2CH2S(0)2CH3)a, —NRx(CH2CH,0CH3), ~NRCH,CRR«S(0),CHs,
—NRxCH2CH2S(0):CF3;, —NRiCH2CH2S(0):NH;, —NRiC(O)CH3, —NRiC(O)CH:2N(CHjs)z,
~NRx(CR:RxC(O)NR:Ry), —NHCH:C(O)NR(C(CHs)3), —NRx«(CRxRxC(O)CH2NR«Ry),
—NH(CH2C(O)N(CH3)CH2CH20CH3), —N(CH2CH3),, —N(CH2CH3)(CH2C(O)N(CHs3)2),
—N(CH2CH3)(CH2CH2S(0)2CH3), —N(CH2CN)a, —N(CH2CN)(CH2C(O)N(CHs)o),
—N(CH>CN)(CH2CH»S(0),CH3), —N(CH2C(O)NRxRx)2, —N(CHz(MeTunokceTaHmn))s,
—C(O)CH2N(CHj3),, —C(O)CH2CH2N(CH3)2, Riav, “CH2R120, —NRxR12, —N(uuxnonponun)Riap,
—NRxCHRR 125, —NHC(O)R12», ~NHCRRxC(O)R12p, —N(CH2CH3)(CH2R12p),

—-N(CH2CH20H)R12, -N(CH2CH2OH)(CH2R12v), -N(CH2CN)R126, —N(CH2CN)(CH2R120) mn
—N(CHaz(meTunokceranuin))z;, win 18a Riza ¥ aTom yriaepona, K KOTOPOMY OHH MPHCOEIUHEHBI,
obpaszyrot C=0;

Ry mpencraBnsier coboit  asacnupo[3.5|HOHAHWI, A3€THOWHWI, LHKJIOMPOIUJ,
MUKJIOIICHTHJI, I[I/IOKCOTeTpaFI/II[pOTI/IO(I)ypaHI/I.H, AUOKCUAOTETPAruAPOTUOIINPAHNII,
auokcornaazacnupo[3.3]renranmn, MopdonuHmL, oOkcaasacnupo[3.3]renTaHmI, OKCa30JIHIL,
OKCETaHUIJI, q)eHI/I.]'I, MUNICPA3UHOHWUII, MUNCPUANHUIL, MHUPA3UHUJ, TMHUPHUAWHWUI, TUPHUMUIANHUIL,

NUPPOIUIUHIII, THPPOIUANHOHII, TeTParuapodypaHil, TETPArUAPOITMPAHNI HIIH TPHUAZOIHIL,
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KKl 3aMELIeH 3aMECTUTENIIMU B KOJIMUECTBE OT HYJISI 10 4, HE3aBUCUMO BBIOpaHHBIMH U3 F,
—CN, —-CHs, —CH(CH3),, -CH>CH(CH3)2, —CH>OH, —CH>CH>OH, C:-; unanoankuna, —OCHs,
—CH>C(O)NH(CHs), —C(O)NRxRy, —S(0)2CH3s, —S(0)CH3 u —CH»S(0):CH;3; n

Ri4a mpencrasisier coboii munepununmt wim —CH>CHa(mopdomunmn),

u Rs u n onpeneneHs! B IEpPBOM aCHeKTe WM BO BTOPOM aCIIEKTE.

OnuH BapuaHT OCYIIECTBJIEHUS OTHOCHUTCS K coenuHeHuro ¢opmyisl (1), ero N-okcuny
WIIN COJIH, TAE:

G npencrasnser coboi:

OCHs
' §——<;§—OCH3
1) ;
(i)
Ry Roap
\ 0
N—N_
(iii) Roa  ym
7 “NH 7 "NH
(R2)p (Ro)p A )= —
N N N
= (Ro)pf= \ \ L/
§\N\/)N§\N\,\|| 2)p y N7 N7
(iv) N N\ R g Rb

A mpencrasinsieT coboit:

(1) —ORs mmn —O(CRxRx)1->—Rs;

(i1) -NR7Rg;

(1i1) ~C(O)NRoRo;

(vi) -CHCHzR1;

(v) —CHRpRi13, tme Riz u Riz BMecte ¢ aromMoMm yriepoma, K KOTOPOMY OHH
NPUCOEIUHEHbl, O0pa3ylT LMKIMYECKYI0 Tpymmy, BblOpaHHyro u3 aserupuHuina, Cs—
LUKJIOAKIIIA, MOPGOTUHIIIA W MUTIEPUANHIIA, KQKIBINA 3aMeleH OT HyJist 10 3 Riza; uiu

(Vi) apoMaTHUYECKYIO TPYIIY, BRIOPAHHYIO M3 MHPA30JIIIT 3aMeleHHbIH OT HyJIsI 10 1 Ri4a;

R npencrasnsier coboit —CH(CH3)»;

kakapii R» HesaBucumo mnpencrasmser coboir Cl, —CH3;, —-CH,CHs;, —-CH>OH,
—CH>CH;0H, —OCHj3, —CH,OCHj3 nimn —CH2CH2S(0)2CHs;

R mpencrasnsier coOoi:
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(a) —-CHs; umu

(b) azeTHIMHMI, UUKJIOTEKCUJT FUTA TTUIEPUINHILL, KAXKIbIi 3aMeleH oT HyJist 10 2 Rey;

kaxnbii Rea HeszaBucumo mnpencraBimsier cobori —CHs, —CH>CH2CH3;, —C(CHjs),
—CH2C(CH3);0H, —-N(CH3)2, —-N(CH2CHCH),, —CH2CH>S(0)CH3, —CH2C(O)N(CH3)2 nmu
TeTParuAPOIHPAHIIT,

R; m Rg BMecre ¢ aromMoMm a3ora, K KOTOPOMY OHH NPHCOEIUHEHBI, O0pasyroT
reTepOLMKINIECKOe KOJIBLIO, BBIOpaHHOE u3 a3eTUINHUIIA, IMa3ernanna,
nuazacnupo[3. 5 |HoHaHWIA, TUTIePA3MHOHIIIA, TUTIEPA3UHILIIA, TUTIEPUIUHIIIA U TUPPOTUINHIIA,
MIPUYEM YKA3aHHOE MeTePOLIUKINYECKOE KOO 3aMelleHO OT HyJs A0 1 R7p v o1 Hyns 1o 2 Ry

Ry mpencrasnser codoii:

(a) -NRiRy, Ci— ankmn, Cy-3 ¢ropankun, Ci-4 ruapokcuankuwi, Ci— LHAHOAIKHIL,
—CHRxCH,OCH3, —CH2C(O)NRRy, —CH2CH2C(O)NRRy, —(CH2)2-3S(0).CHs,
-CH,CH:NHS(0):CH3;, -NRxRy, -N(CH3)(CH.CHs), -N(CH>CHs3);, —NH(CH2CN),
-N(CH2CN)2, -NRCHC(O)N(CH3);, -NRiC(O)CH:N(CH3);, -NH(CH2CH:S(0O).CHs3),
~N(CH2C(O)N(CH3)2)2, —S(0)CHCH2N(CHs),, —C(O)CH2CH2N(CHs)2, —C(O)CH2N(CHs)a,
—C(O)CH2NH(CH(CHs)»), —C(O)CH2NH(CH2CH>0OCH3), —C(O)CH2NH(CH,CH>0OH),
—CHz(umknonpomnun), —CH(MeTunokceTaHmn), —CHaz(terparunpodypanun),
—CHx(metuntpuazonui), —CHCHx(mopdonunmn), —NRy(umkmnodytun), —NRy(okceraHumn),
—NRx(mupumununmn), —NRx(terparunponupanmn), —NHCH2(MeTuacy nbGOHUIIUKIONPOITII),

—NHCH»(metunokceranmn), —NHCH2(merokcunupumununaui), —C(O)CH>NH(tukno0yTun),

—N(CH2(anMeTOKCUITUPUMUAHHIIN) )2, —N(CH2(MeTOKCUTTUPUMUTUHII) )2,
—N(CHax(Tpuazosmn))s, —N(CHz(MeTunTpuasosmn))s, —N(CH3)CHz(takionporiun),
—N(CH3)CHz(meTunnupasonmn), —N(CH;3)CHz(nmupumMuuHm),
—N(CH3)CHz(MeTHIMUpuMHUIUHIIT), —N(CH3)CH2(nuMeTOoKCUITUPUMHUTUHII),
—N(CH3)CH2(MeTOKCUTTUPUMUIUHII), —N(CH3)CHz(Tnanuasomwn),

—N(CHs)CHz(meruntpuazommn), —NH(CHx(metunmupumunuamin)),, —NH(CHz(Tuaguazomnun),
—C(O)CHzx(azerugunaun),  —C(O)CHz(mopdomuuaun),  —C(O)CHz(rumpokcHmumepuanuHu),
—C(O)CHz(muppomuaraun) uimu —C(O)CHNHCH(tukionponn); uim

(b) UMKIOOYTHI, UUKIOTEKCHUJI, TUOKCOTHUOMOP(OIUHUI, OKCETAHWI, MHUIePA3HHIII,
NUMEPUINHII, TeTPAruapodypaHu Wi TETPArHIPOMUPAHII, KaKIbli 3aMelleH OT HyJis 10 1
Rga 1 oT HyJs1 10 3 Ry,

kaxapiid Rz He3aBucumo npencrasisier codoit —CHsz mmn —CH2CN;
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Rsa mpencrasnsier coboit —OH, —CH3, —-CH>CH3s, —CH(CH3)2, —C(CH3)3, -CH2CH(CH3)»,
—CH,CH>OCHg3, —CH,CH,CF3, —C(O)CHj, —C(O)OCHs, —CH»(uuknonpomnwn),
—CHx(metundennn), —(CHaz)x-3(muppomununnn), —CHa(merwnmupasommn), —CHx(tuodenun),
—NRRy, IUKIONEHTUI, METUITTUITIEPUIAHIIT HITH TTUPUIAHILT,

kaxbiil Rgy npencrasinsier coboii —CHs;

Ro mpencrasnsier coboii —CH,CH>CF3 ummn —CH>CH>N(CH3)2;

Rio mpencrasnsier codoit H unmu Ci— anmku;

wim Ro m R0 BMecre ¢ aromMoMm a3ora, K KOTOPOMY OHHM TPHCOEIMHEHBI, 00pa3yroT
reTepOLMKINYECKOe KOJbLO, BbIOpaHHOEe W3 mnunepuauHuia, 3amemeHHoro —C(O)CH3 wmm
—CH(CHz3);

Ri1  mpencraBiser co0oil  aseTUIWHWI WM NHIEPUAMHWI, KAKABIA 3aMelneH
3aMECTUTENSIMA B KOJWYecTBe OT Hyns 10 1, BoiOpanHeiMu u3 —CHa(Tpuasommn),
—CHa(mMeTunokceTaHm), —C(O)CH2N(CHa), —CH,C(CHj3),0H, —CH2C(O)N(CH3)a,
—CH>CH>S(0):CH3 u okceranmia;

kaxabiid Ri2a He3aBUCUMO nipencrasisier cobori —OH, —CH3, —-CH2CH2CH3s, —CH(CH3)a,
-CH,CH(CH3);, —-CHxCN, -CH,C(CH3)0OH, -CH>C(O)NH(CH3), —CH2C(O)N(CHs)a,
—CH2C(O)NH2, —C(CH3)2CH2C(O)N(CH3)2, —CH2CH2S(0)2CH3, —NRxRy, —NRx(CH2CHF?»),
—N(Rx)(CH2CH2CF3), —NRy(CH2CH20CH3), —NRx(Ci1-2 umanoankun), —NR(CH>CH,OH),

—N(CH2CH2OH)(CH2C(O)N(CHs3)), —N(CH2CH,0H)(CH2CH2S(0):CH3),
—N(CH2CH2S(0)2CHs3)a, —NRx(CH2CH,0CH3), ~NRCH>CRR«S(0),CHs3,
—NRxCH2CH2S(0):CF3;, —NRiCH2CH2S(0):NHz, —NRiC(O)CHs3, —NRiC(O)CH:2N(CHjs)z,
~NRx(CR:RxC(O)NR:Ry), —NHCH:C(O)NR«(C(CHs)3), —NRx«(CRxRxC(O)CH2NR«Ry),
—NH(CH2C(O)N(CH3)CH2CH20CH3), —N(CH2CH3),, —N(CH2CH3)(CH2C(O)N(CHs3)2),
—N(CH2CH3)(CH2CH2S(0)2CH3), —N(CH2CN)a, —N(CH2CN)(CH2C(O)N(CHs)o),
—N(CH>CN)(CH2CH»S(0),CH3), —N(CH2C(O)NRxRx)2, —N(CHz(MeTunokceTanmn))s,
—C(O)CH2N(CHj3),, —C(O)CH2CH2N(CH3)2, Riab, “CH2R126, —NRxR12, —N(uuxnonponun)Rizp,
—NRxCHRR 125, —NHC(O)R12», ~NHCRRC(O)R12p, —N(CH2CH3)(CH2R12p),

—-N(CH2CH20H)R12, -N(CH2CH2OH)(CH2R12v), -N(CH2CN)R126, —N(CH2CN)(CH2R120) mn
—N(CHaz(meTunokceranuin))z;, win 18a Riza U aTom yriaepona, K KOTOPOMY OHH MPHCOEIUHEHBI,
obpaszyrot C=0;

Ry mpencraBnsier coboit  asacnupo[3.5|HOHAHWI, A3€THIWHWI, LUKJIOMPOIUJ,
IMUKJIOIICHTHJI, I[I/IOKCOTeTpaFI/II[pOTI/IO(I)ypaHI/IJ'I, AUOKCUAOTETPAruApOTUOTIUPAHNII,

auokcornaazacnupo[3.3]renranmn, MopdonuHmL, Okcaaszacnupo[3.3]renTaHmI, OKCa30JIHIL,
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OKceTaHws, (DeHWJI, MUNEePA3UHOHWI, MUIEPUANHII, TMUPASUHII, MUPUIHHUI, THPUMUAIAHIIL,
MUPPOSTUANHII, TUPPOIUAUHOHW, TETParuapodypaHuiI, TETPAruapONUPAHIIT WU TPHUAZOJIIIL,
KaXIbIH 3aMeIeH 3aMEeCTUTEIISIMU B KOJIMYECTBE OT HYJIS 10 4, HE3aBUCUMO BbIOpaHHBIMU 13 F,
—CN, —-CH3s, —CH(CH3),, -CH>CH(CH3)2, —CH>OH, —CH>CH,0OH, C:-; unanoankuna, —OCHs,
—CH2C(O)NH(CH3), —C(O)NRxRyx, —S(0)2CH3 u —CH2S(0)2CHs;

Ri4a mpencrasisier coboii munepunuami wim —CH>CHa(mopdonunmn),

u G, n, Rs u p onpeneneHsl B mepBOM acleKkTe UITH BO BTOPOM aCIIeKTeE.

OnuH BapuaHT OCYIIECTBJICHHSI OTHOCUTCS K coequHeHuto Gopmyusl (I) wu ero conu, rue

7 “NH 7 "NH
(Ra)p vy _ _
N N N
N\ =N Rpy= \ i \_,/
N? W R R
G npexncrasisier coOOi: N / R2do pm (Rako ; A TpeacTaBiisier

coboii —NR7Rs; u R1, Rz, Rs, n u p onpeneneHsl B mepBOM acrekTe WM BO BTOPOM aCIIEKTe.
OnuH BapHaHT OCYIIECTBJIEHUSI OTHOCUTCS K coenuHenuto Gpopmyiie (1) mnum ero conu, roe

(R2)p

\ /=N

N\ ~
G mpexncrasisier cOOOM: N™ ; Ry mpencrasisier coboit —CH(CHs)2; A mpencrasisiet
coboit munepasunmt;, u Ri, Rz, Rs, n u p onpeneneHsl B MepBOM aclieKTe UK BO BTOPOM aCIIEKTe.

OnuH BapuaHT OCYINECTBIECHUS] OTHOCUTCS K coenuHeHuro Gopmys (1) uau ero conu, rae

N, /) N
Rapp  Rea N wumnm \_7 ; A mpencrapisieT coOoi

G mpencrasisier coboi
—CRxR12R13, tme Rz u Ri3 BMecTe ¢ aromom yriepoma, K KOTOPOMY OHH MPUCOEAUHEHBI,
00pa3yrT IMUKJIHYECKYI) TPYIIy, BbIOpaHHYH u3 azetuauHwia, Ci—s MHUKIOANKWIA WU
MUMEePUINHUIA, KaxAblil 3aMemied oT HyJas 10 4 Riza, u Ry, Rz, Raza, Rop, Rs, Riza, n u p
OTpeeJICHBI B IEPBOM ACTIEKTE HJIM BO BTOPOM ACTIEKTE.

OnuH BapHaHT OCYIIECTBJICHHSI OTHOCUTCS K coequHeHuto opmyubl (I) wiu ero conu, roe

(Ra2)p

\ /=N

N\ ~
G npexcrasinsieT coOoi N™ . A mpencrasnsier coboit —CRxR12R13, rme Ri2 u Ri13 BMecTe
C aTOMOM Yyrjepona, K KOTOPOMY OHHM TMPUCOEIMHEHBI, OOpPa3yIT MUKJIHYECKYIO TPYIIY,
BBIOPAHHYIO W3 LMKJIOMEHTHJIA W LUKIOTeKCHIIA, KKIbId 3aMmemeH oT Hyjs 10 1 Rz Ry

npencrasisier codoit —CH(CHs)z; Riza mpencrasmisier coboit —NRyRy, —NR«(C1-3 dropanknn),
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~NR(CH:CH,O(C1-3  ankum)), —-NR(Ci-» umanoankun), -NRCH:NRsRyx, —NRx(Ci-s
ruppokcuankui), ~NRy(CH2C(O)NRxRx), —~CRRxR12p, ~NRxRi2» mmu —NRiCRRxRi1z; Rizn
npencTaBisier  coOOH  IUKJIONPONWJI,  [UKJIOMEHTH,  JAHOKCOTETParuapoTHO(ypaHII,
IVOKCUAOTETPAruAPOTHONUPAHII, MOpQONMHMI, OKcaa3acnupo[3.3|renTaHmui, OKCa30JIuI,
OKCeTaHW, (PeHWI, MUNEPUANHIUI, TMUPASHHWI, THUPUIUHII, MTUPUMHIUHII, TUPPOIUIMHILI,
MUPPOSTUANHOHWI, TETPAruapodypaHu, TETPAruAPOITHPAHUIT WITH TPHA3OJIWIL, KAXKIbIH 3aMeIleH
3aMeCTUTESIMI B KOJIWYeCTBe OT HyJsi 10 4, He3aBucumo BbiOpaHHbIMH u3 F, —CN, —CHj3,
—CH(CH3);, —CH;CH(CHs),, -CH,OH, -CH,CH>OH, Ci;—» uwmanoankmia, —OCHS;,
—CH>C(O)NH(CH3), —C(O)NRxRy, —S(0)CH3s u —CH2S(0)2CHs3; u Rz, Rs, n u p onpenenensl B
TIEPBOM aCIIEKTe HJIK BO BTOPOM aCIeKTe.

OnuH BapHaHT OCYILIECTBJICHHSI OTHOCUTCS K coequHeHuto Gopmyusl (I) wnu ero conu, rue
R1 npencrasisier coboit H, Cl, —CN, Ci-4 anxun, Ci— ¢ropankun, Ci-» THAPOKCHATKUI HITH
—C(0)O(C1~2 ankun); u G, A, Rs 1 n onpeneneHsl B IEPBOM acleKTe WM BO BTOPOM acrekTe. B
HACTOSIIIMI BAPUAHT OCYLIECTBIICHHS BKJIFOUEHBI COSTMHEHHUS, B KOTOPBIX R| mpencrasisier cobok
—CHs, —CH,CH3, —CH(CH3);, —CH,CHF, wumu —CH»CF3. Taxkke B HACTOSLIMI BapUaHT
OCYLIECTBJIEHHs BKJIIOYEHBI COEOMHEHMs, B KOTOpbIXx Ri mpencrasmsier coboii —CH3; wm
—CH(CHj3)2. Kpome TOro, B HacTOSIIIMK BapHAHT OCYIIECTBJICHHUsS] BKJIOYEHbI COCITUHEHHS, B
koTopbix R1 mpencrasisier coboii —CH(CHj3)».

OnuH BapuaHT OCYINECTBIEHUS] OTHOCUTCS K coenuueHuro Gopmysl (1) uau ero conu, rae
kaxabii Ry HezaBucumo npencrasisier codoit F, Cl, —CN, —OH, Ci-3 ankwi, Ci-2 propankun,
Ci1—» umanoanmkun, Ci—3 rumpokcuankui, Ci— amuHOANkui, —(CH2)-2O0(Ci-3 ankui), Cs-s
mukyoankuyi, —NRxRx, —(CH2)o2C(O)NRxRx, —(CH2)0-2S(0)2(Ci1—3 ankwmn), —CHz(Cs-6
ruksioankui), —CHa(denwn) nmu dpenmr; u G, A, Ri, Rs, Rx 1 n onpenesnieHs! B IepBOM acriekTe
WK BO BTOPOM acrekTe. B HacTOsIuii BapUaHT OCYINECTBIEHHUS BKJIFOUEHBI COCIUHEHUS, B
KOTOpBbIX Kaxnbli R, HesaBucumo mpencrasisier cobdoit Cl, —CHs, —CH>CHs;, —CH»OH,
—CH>CH>OH, —CH>CN, —-OCH3, —CH,OCH3 wmu —CH>CH»S(0),CHs. Takke B HACTOSIIHIA
BAPUAHT OCYIIECTBJIEHUS BKJIIOYEHBI COEOUHEHHs, B KOTOPbIX Kaxabli R He3aBUCHMO
npencrasisier codoit Cl, —CH3;, —CH»CH3, —-CH,OH, —CH,CH,OH, —OCHj3, —-CH,OCH3 wnu
—CH>CH»S(0),CHs.

OnuH BapuaHT OCYIIECTBIICHUS] OTHOCUTCS K coenuHeHuro Gopmysr (1) wim ero conu, rae
A npencrasisiet codoit —O-L1—Rs; u G, Ry, Rs, Re, Ry, L1 1 n onpeneneHbl B IepBOM acMeKTe WK
BO BTOPOM acrekTe. B HaCTOSIIMIT BAPUAHT OCYINECTBIICHUS BKIIFOUEHBI COSTMHEHUS], B KOTOPBIX

L1 mnpencraBmser coboii cBsizb, —(CRRy 12—, —CH2C(O)-, —CH2C(O)NRx(CRxRx)o-2—,
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—CH>NRxC(O)— mmn —CH>NRC(O)CH,—; u xaxnabpiii Re, He3aBUCHMO mipencrasisier codoi F,
—OH, Ci-4 ankwmn, Ci— ¢ropankmn, Ci— rugpokcuankui, —(CH2)1-2OCH3z, —NRxRx, —N(C»-3
ankmn)2, —(CH2)1-2NRxRy, —(CH2)1-2S(0)2(C1—2 anmkuin), —(CH2)1-2C(O)NRxRy, —C(O)CH2NR Ry,
OKCEeTaHWJI, TeTparuapodypaHui, TeTPAruAPONUPAHILI, MUICPUINHII, U300y THIMUNCPUTAHILIL,
nunepasuHua i —O(munepuaunmn). Takske B HACTOSILIHMIA BAPUAHT OCYIIECTBICHUS BKIIOYCHBI
COEIMHEHMs], B KOTOPBIX Kax bl Rey He3aBuCHMO nipencrasisietr codoit F, —OH, Ci—4 ankui, Ci—
dbTopankui, Ci THIPOKCHATTKHIL, —(CH2)1-20CHj, —NRiRy, —(CH2)1-2NR4Ry,
—(CH2)12S(0)2(C1—»  anxmn), —(CH2)1-C(O)NRxRy, —C(O)CH:NRxRy,  oxceranm,
TeTparunpodypaHu, TeTpParuIpoONHpaHuI, HUMEPUANHUL, U300y THIIITHITE PUIHHIIL,
nunepasuHua win —O(IMnepuIuHI).

OnuH BapHaHT OCYIIECTBJIEHUS OTHOCUTCS K coeuHeHuto popmyuel (I) mnu ero conu, rae
A npencrasisier coboit —O-L1—Rs; L1 npencrasnsier coboii cBsizb, —(CRxRx)1-2—, —CH2C(0)-,
—CH2C(O)NRy(CRxRx)o-2—, “CH2NRC(O)— nnu —CH>NRLC(O)CH>—; R¢ nmpencrasisier coOo#:
1) Ci2 AJIKHIL, —CH2C(O)NHCH:CRxRxOH, —CH2C(O)NHCH,CH,CRxROH,
—CH>C(O)NHCH>CH2NR R W —CH,C(O)NHCH,CHFCRR<OH; WITH (i1)
azabunmkio[3.2.1]Jokranun, asacnupo[S.S]ynnmexanwn, — aseruguHWI, Ci.s  LIHUKIOAJKHI,
arazaduukno[2.2. 1 renranui, auazacnupo[3.5|HoHaHU, MOPQOIUHII, TETPArUAPOIUPAHUIL,
OKTaruAPOLUKIIONEHTA[C|TUPPONTHI, MMUIMEPASHHUI, THUIEPUAUHII, MUPPOIUAMHUI  HIH
XUHYKJIUAUHWI, KOKIbIN 3aMelieH OT Hyls 10 3 Rea, 1 kaxablil Rea HE3aBUCUMO MPEACTABIISIET
coboit F, —OH, Ci~ anxun, Ci— ¢ropankun, Ci— rugpokcuankmi, —(CHz)1-oOCH3, —NR«Rj,
—N(Cz-3 amkwun),, —(CH2)1-2NRRy, —(CH2)1-2S(0)2(Ci1— ankxwmn), —(CH2)1-2C(O)NRRj,
—C(O)CH2NR«Rx, okceranwn, Terparunpo@ypaHui, TeTParuapONUPAHIII, TTUIEPUTUHII,
w300y THANHMIepuanHILI, nunepasumn win —O(nunepuaunmn). Takke B HACTOSIIUN BapHaHT
OCYILIECTBJICHUS] BKJIFOUEHbI COSITUHEHHs, B KOTOPbIX KaKIblii Rea HE3aBHCUMO MpPEACTABIISET
coboit F, —OH, Ci~ anxun, Ci— ¢ropankmn, Ci— ruppokcuankmi, —(CHz)1-2OCH3, —NR«Rj,
—(CH2)1-2NRxRx, —(CH2)1-2S(0)2(C1— anxmnm), —(CH2)12C(O)NRxRy, —C(O)CH2NRRy,
OKCEeTaHW, TeTparuapodypaHmi, TeTPAruAPONUPAHILI, MUISPUINHII, U300y THIMUIEPUTAHILI,
nunepasunni win —O(munepuanumn); u G, Ry, Rs, Ry u n onpeneneHs! B mepBOM acneKkTe MU BO
BTOPOM acCIIeKTe.

OnuH BapHaHT OCYIIECTBJICHUSI OTHOCHUTCS K coenrHeHuto popmyel (1) mnum ero conu, roe
A mpencrtasinisier coboii —NR7Rs; u G, Ri, Rs, R7, Rs, Ry, Ry, n u p onpenesens! B mepBoM acriekTe
WIH BO BTOPOM acrekTe. B HAcTOsLIMI BapUaHT OCYIIECTBJICHHUS BKJIOYEHBI COSIMHEHUs, B

kotopbix R; mpencrasnser coboit: (1) —CHxCH:NHz, —CH2CH>;NHC(O)CH2N(CHs)a,
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—CH»(u3onponmnazactupo|3.5|Honanun), —CHy(merwnmuppomumunmi), —C(O)(CHz)1-3NHo,
—C(O)CH(NH2)CH2CH>CH3, —C(O)CH(NH2)CH>CH(CHs3)2, —C(O)CH(NH2)CH(CH3)CH2CHj3,
—C(O)CH(NH2)CH2CH2C(O)OH, —C(O)CH(NH2)(CH2)3-4NH2,
—C(O)CH(NH2)(CH2)1-2C(O)NH,, —C(O)CH(NH:)(uuxnorexcun), —C(O)CH(NH:)(penun),
—C(O)(aMUHOLIUKJIOTEKCHIT), —C(O)(mopdonunmn), —C(O)(muppouarHm),
NEeHTAMETHJITHIIEPUANHILI, METWITUIEePUIHMHUTTUIICPUAHHII,
METWIITUP POTUAUHIIITHPPOTUAUHII WiH (enm, 3amerneHHbiil —OCH> CHa(muppoauanHm) wiu

—OCH,CH,NHCH>CH3;, wmm (i1) uukiorekcuyi,  3amerneHHblii  —NRx(CHaz),-3sN(CHs),,

-NHCH;CH,NHCH3;, —NH(MeTunmunepuauHm), —NH(CH2 )23 (Mopd onmaumn),
OUMETUJIAMUHONMUINEPUANHIWIOM WM nunepasuHmwioM, 3amemeHHsiM —CHs;, —CH>CHs,
—C(CHs3);3, —CH>CH(CH3)z, —C(O)CHj, —-CH>;CH>OCH3, —CHa(metundenmn),

—(CH2)2-3(TUpPONUANHILIT), LUKJIONEHTHIOM, MUPUIUHUIOM WM METHIIHIIEPUAMHUIOM, R7p
npencrasisier codoit: (i) —OH, Ci- ankun, Cs— ¢ropankmn, Cs-4 rugpokcuankmi, —CH2CN,
—CH,CH2CN, —CH,CH>CH2C=CH, —(CRxRx)1-2OCHj3, —(CH2)2-3S(0)2CH3, —(CH2)1-2NRxRy,
—(CH2)12C(O)NRsRy, —NRyRy, —NR(C1-4 runpokcuankui), —-NH(CH>CH,OCH3), -NRy(C1-2
muanoankui), —N(CH2CH2CN),, —NRx(Ci1— ¢ropankmn), —NRx(Cz-s ruapoxcudropankmn),

—(CH2)1-2C(O)NRyRj, —NRx(CH2)1-2C(O)NRxRjy, —N((CH2)1-2C(O)NRxRx)2,
—NR(CH3)1-2S(0)2(C1-2 AJNKKI), —NR«(CH>)1-3NR«Ry, —NRCH>CH>N(CH3)s,
—NRxC(O)(CH2)1-2NRRj, —NRx(CH2CH:2S(0):CH3), —OCH:CH:N(CHs),,
—C(O)(CRxRx)1-2NRyRy, —C(O)(CRxRx)1-2NRy(C1-4 TUIPOKCHANIKILT),

—C(O)(CRxRx)1-2NR(CH2CH,OCH3), —S(0)CH>CH>N(CHs)2, —(CH2)12R7q, —NRxR7q,
~NRx(CH2)1-2R74), —NR7dR7d¢, —~N((CH2)1-2R7d)2, —OR74, —C(O)R74, —C(O)(CRsRx)1-2R7¢ nnmu
—C(O)(CRxRx)1-2NRxR7q; wmnmu  (i1) asemaHwi, a3e€TUAWHWI, LHUKJIOOYTHI, IUKJIOTEKCHUJ,
OUA3eNaHuy,  JUOKCOTETPArUAPOTHONUPAHUI,  JHOKCOTHOMOP(OTHHII, MOP( ONUHUI,
okcaazacnupo[3.3|renranmn, — okcaasacnupo[4.3|OKTaHWJ,  OKCETaHWI,  MUIEPA3UHOHUI,
MUTIEPA3UHII, TUTCPUINHII, TUPUIUHWI, TUPUMHIUHWI, TUPPOJTUAUHOHUI, TUPPOTHIAHIIL,
TeTparuApodypaHmiI, TETPATHIAPOU3OXUHOJIUHII, TETPATUAPONUPAHUT WU  THUATUAOJHI,
Kakabpid 3amemeH or HyJnss 10 1 Rgs w or myns nmo 3 Rsy, Rsg mpencraensier coboii
azacnupo[ 3.5 |HoHaHW, A3€TUANHUIL, ounmkio[1.1.1]nenranun, Cs-6 LIUKJIOAJIKUJI,
IUOKCcOTHaazacnupo[3.3 renranm, MOPhOUHIIT, okcaasacnupo[3.3 |renranm,
okcaazacriupo[4.3]Jokranmi, okcaasacnupo[4.4|HOHWI, OKceTaHWI, (EHUJ, MUIEPUIHHII,
MUPA30JIWI, THPPOJIUIAUHUI, TeTparuapodypaHuy, TEeTPAruIpONUPAHIII, THAAHA3OJIMIT WU

TPUA3OJIUJI, KK 3aMEIIeH 3aMEeCTUTEIISIMHI B KOJIMUECTBE OT HYJI 10 2, BbIOpaHHBIMU U3 F,
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—OH, Ci-3 ankmna, -CH,OH, —OCH3s, —NR\Ry, —C(O)CHj3, —S(0)CHs, merunmunepuauHuia,
METUJITTUPPOTUANHIIIA, TeTPaMETHIITUTIEPUIUHIIIA, —OCHCHx(nupponuauHu) u
—OCH>CH>NHCH:CHs3; n 3amecTurensiMu B KOJIUYECTBE OT HyJsI 10 4, BeIOpaHHbIMU 3 —CH3;
Rs mpencrasnsier codoit H, —~CH;3 wmu —CH>CH3; Rg, mpencrasiisier coboii —OH, Ci-4 ankwn, Ci-3
dropankui, —(CH2)1-20(Ci1— ankun), Ci— ankokcu, —C(O)(Ci— ankmn), —C(O)O(Ci-2 amkun),
—CH2(Cs-6 LIUKJIOAJIKII), —(CH2)1—2(metundenmnn), —(CHz)1-3(muppouauHmLI),
—(CH2)1-2(MeTunmupasonui), —(CHz)12(THodenun), —NR«Ry, Cs-6 LIUKJIOAJTKHJ,
METHJITUIEPUIANHIIT WM MUPUIUHII, U KaXKIblii Rgy HE3aBUCUMO mpenctasisier codoit F umu
—CHs.

OnuH BapHaHT OCYIIECTBIIEHUS] OTHOCUTCS K coenuHeHuro Gpopmysl (1) wm ero conu, rae
A npencrasisier coboit —NR7Rg; u G, Ry, Rs, R7, Rg, Ry 1 n onpenenens! B mepBoM acrnekTe Win
BO BTOPOM acriekte. B HacTosiuii BApHaHT OCYIIECTBIICHUS BKJIFOUYEHbI COSTUHEHMSI, B KOTOPbIX
R7 mpencrasnsier coboii: (i) R7a, —CH2R7:, —C(O)R7a, —C(O)CH(NH2)R7,, —C(O)(CH2)1-3NH>,
—C(O)CH(NH2)(C1~4 anxuin), —C(O)CH(NHz)(CH2)1-2C(O)OH, —C(O)CH(NH2)(CH2)2-4sNH:
win —C(O)CH(NH2)(CH2)13C(O)NHz; wmu (ii) Cs3— UMKJIOAJKWUJ, 3aMEIIEHHBbIH OJHHM
3aMECTHTENIEM, BBIOpPAHHBIM u3 —NRx(CHz)2-3NRxRy, —NH(CH2)-sNHCH3,
—NH(merunnunepunuani), —NH(CHaz)-3(Mopdonuumi), AUMETHIAMUHOMUICPUIANHUIA |
NMUINepasuHuIa, 3aMelleHHOro 3amecturenieMm, BbiOpaHHbIM u3 Ci—4 ankwmna, —C(O)CHs,
—(CH2)1.0CH3, —CHa(metundenun), —(CHz)-s(muppomununmn), Cs—¢  TUKIOATKUIA,
NUPUIMHWIA W MeTwinunepunuuuia, Rz mpencraBmsier coboii: (1) Ci—  ankwmn, Ci-3
runpokcuankui, —(CHz)2-3C=CH, —(CH2)o-3NRxRx, -NRx(CH2)1-3NRxRx, -N(CH3)CH>CH>NHa,
—O(CH2)1-3sNRxRy, —(CH2)1-2R7¢, -NHR74, -NH(CH2)1-2R7¢ wmu —OR7g; wnu (ii) azemaHu,
nua3ernanua, MOPQONUHWI, MUMEPA3UHWI, THUIEPUINHII, MHUPUIAHWI, [THPPOJUTMHOHUIL,
TUPPOJTMINHIIT UM TETPArHAPOU30X MHOJIMHHIJI, KaXKIbIi 3aMeleH oT HyJist 10 1 Rga v oT Hyist 10
3 Rsp; R7¢ mpencrasnsier coboii azacnupo|3.5|aoHauwmi, Cs—¢ TUKIOATKIIT, MOPGOTHHII, GeHuT,
MUTIEPUANHIIT WA THPPOJTUANHII, KAXKIbIi 3aMeIIleH 3aMECTUTEISIMUA B KOJIMYECTBE OT HYJIS 10

1, BbiOpanHbiMu w3 Ci3 ankwia, —NH», MeTUINMUNEPUAWHIIIA, METUIMHPPOIUIUHUIIA,

—OCH,CHy(muppomunuamn), —-OCH,CH,NHCH>CH3s; u 3amecTuTessiMu B KOJTMYECTBE OT HYJIS
no 4, seidOpanabiMu 13 —CH3; u Rg mpencrasisier coboii H wnm Ci— ankwi, Rg, npencrassier
codoit —OH, Ci-4 ankxwn, Ci—3 ¢ropankmin, —(CHz)1-20(Ci—2 ankmin), —C(O)(Ci—2 amkwmn),
—CH2(Cs-s LIUKJIOAJIKII), —(CH2)12(metundennn), —(CHz)1-3(mupponuauHiLI),

—(CHz)1-2(MeTunmnupasonu), —(CHz)12(Tnodenun), —NR«Ry, Cs-6 LIUKJIOAJTKHJL,
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METIJITATIEPUIUHWT WIH MUPUAWHII, U KKl Ry He3aBucumo mpencrasisier coboit F wmum
—CH:s.

OnuH BapuaHT OCYIIECTBJICHHSI OTHOCUTCS K coequHeHuto Gopmyubl (I) wim ero conu, rue
A mpencrasisier coboit -NR7Rs; u G, Ri, Rs, R7, Rg, Ry, Ry u n onpenenens! B mepBoM acriekte
WIA BO BTOPOM acriekte. B HacTosmuii BapHaHT OCYINECTBJICHHs BKIIIOYEHBI COSIHHEHHUS, B
koTopeix R; m Rg BMmecre ¢ aromoMm asora, K KOTOPOMY OHU MPHCOEAMHEHBI, OOpa3yioT
reTepOLUKINIECKOe KOJBIO, BBIOPAHHOE W3 a3eTUANHWIA, aua3zadbuimkino[2.2.1]rentanuna,
nua3zadunmkino| 2.2 2Jokranuna, nuasadbunukio[3.1. 1 renranuna, nuazadburmkio[3.2.1]okraHumia,
azacriupo| 3.3 renranuna, nuasacnupol2.5]okraHuna, nuaszacnupo[3.3 Jrenranuna,
IUa3ernaHoHWIa, Juas3enaHwia, Auaszacnupo[3.5|HoHaHuna, auaszacnupolS.S]yHaekaHuna,
MMHIa30JI1I1a, MMHIA30IUAUHOHNUIIA, oxtaruzapo- 1 H-muppono[3,4-b Jnupunununa,
okcanuazaduuukio[3.3.1|HoHaHWIa, TNUNEpa3sHHIIA,  [UMEPa3UHOHWIA,  NUNEPUIUHIIA,
MUPPOJUANHOHWIA, THPPOJIUIANHUIA U MHUPPOIHIA, MPHYEM YKA3aHHOE TIeTePOIHMKINUECKOe
KOJIBLIO 3aMeIIeHo OT HyJist 10 1 Rz ut ot Hynst 1o 2 Ry, Ry mpencrasnsier coboii: (i) —OH, Ci-s
ankun, Ci—4 ¢ropankun, Ci—4+ rugpokcuankun, Ci— amuuoankun, —(CHz):-3C=CH,
—(CRxRx)1-20(C1- anmkmin), —(CH2)1-3S(0)2(C1-2 anxmi), —(CH2)o-3NRxRy, —<(CH2)1-2C(O)NRRy,
—NRyRy, —NRx(Ci-s+ rugpokcuankui), —NRy(Ci-» umanoankwn), —-N(Ci— LHaHOAIKI)2,
—NR«(Ci1—>»  dropankun), —NRJ(Cr—4+  rumpokcudropankmi), —(CRxRx)1-2C(O)NRxRy,
—NRx(CH2)12C(O)NRxRx, —N((CH2)1-2C(O)NRsRx)2, —NRx(CH2)1-2S(0)2(C1->  amkun),

—NRx(CH>CH»S(0).CH3), —(CH2)1-2NRXC(O)(CH2)1-2NRxRy, —O(CH2)1-3NRxRy,
—C(O)(CRxRx)1-2NRyRy, —C(O)(CRxRx)1-2NRy(C1-4 THIPOKCHAITKIII),

—C(O)(CRxRx)1-2NRx(CH2CH,0OCH3), —S(0):CH2CH:N(CHs)2, —(CH2)1-2R7d, —NRxR7q,
~NRx(CH2)1-2R7d), —NR74R74, -N((CH2)1-2R74)2, —OR74, ~C(O)R74, —C(O)(CRRx)1-2R7¢ nnu
—C(O)(CRxRx)1-2NRxR7q; mmm (i1) asemanwmi, aseruauHmi, Cs3—s NUKJIOANKII, TUA3ETIAHUI,
TUOKCOTETPAruAPOTHOTUPAHHII, TUOKCOTHOMOP(OITUHI, MOPQOJTHII,
okcaazacnupo[3.3|renranmn, — okcaazacmupo[4.3|OKTaHWJ,  OKCETaHWI,  MUIEPA3UHOHWUI,
MUTIEPA3UHII, TUICPUINHII, TUPUIUHWI, TUPUMHIUHWI, TUPPOIUIUHOHUI, TTUPPOTHIAHIIL,
TeTparuApodypaHmiI, TETPArHIPOU3OXUHOJIUMHII, TETPATUAPONMUPAHUT WU  THUATUAZOJHI,
KaXablid 3amenieH oT HyJisl 10 1 Rga v oT Hyns 1o 3 Rgp; kaknawiii R7c He3aBUCUMO NTPEACTABIIAECT
coboit F, —CH3 wnn —CH>CN; R7q mpencrasisier coboit azacnupo[3.5|HOHAHUN, a3eTHIUHWI,
Oonnmkio[ 1.1. 1 mentarnn, Cs—¢ UUKIOANKWI, TUOKCOTHaazacmupo[3.3remranui, MopQOIHHUI,
okcaazacnupo|3.3 Jrenranmi, okcaazacnupo[4.3|okTtaHu, okcaazacnupo[4.4]|HOHUI, OKCETaHW,

(beHm, TUNepUaNHIII, MUPA30JIIIL, THPPOIUANHII, TETParuapoypanui, TETparuaponupaHu,
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TUAANA30JIWT VUTH TPUA3OJIUJ, KAXKIbIH 3aMelIeH 3aMeCTUTENISIMA B KOJIMYECTBE OT HyJIsl 10 2,
He3aBucuMo BeiOparHbiMU U3 F, —OH, C1-3 ankuna, Ci1—; rugpokcuankuia, Ci— amkokeu, —NRxRy,
—C(O)CHj, —S(0),CH3, METHIITUTIEPUIUHIIIA, METHIITUPPOTHINHUIIA,
terpamerwnnunepunuamia, —OCHCHy(muppomumuaun) u  —OCHCHNHCH.CH3, w
3aMECTUTEJISIMI B KOJIMUYECTBE OT HyJisi 10 4, BbiOpanHbiMU U3 —CHj3; Rga mpencrasisier coboi
—OH, Ci-4 ankun, C1-3 propankun, —(CH2)1-20(C1—2 ankun), Ci— ankokcn, —C(O)(C1—2 amkun),
—-C(0)O(C1—2 AJTKHIT), —CH2(Cs-6 LUKJIOAJTIK ), —(CHz)12(metundenwn),
—(CH2)1-3(mmapponuanamn), —(CHz )1 (metunmupazonun), —(CHz)1-2(tuopennn), —NRxRx, Cs-6
LUKJIOATIKUJI, METHJIMTUNIEPUANHIIT WIIM MUPUAWHUI, U KaXIblii Rgp HE3aBHCUMO IpeNCTaBIIsieT
coboit F umn —CHs.

OnuH BapuaHT OCYLIECTBJICHHSI OTHOCUTCS K coequHeHmto (Gopmyusl (I) wnu ero conu, rue
A mpencrasisier coboit -NR7Rg; u G, R1, Rs, R7, Rg u n onpenenexsl B nepBOM acrekTe UM BO
BTOPOM aclnekTe. B HacTosmuil BapuaHT OCYIIECTBICHNs] BKIFOYEHbI COCJUHEHHS], B KOTOPBIX R7
u Rg BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHU IPUCOETUHEHBI, 00Pa3yIOT reTepOLUKINIECKOe
KOJIBLIO, BRIOPAHHOE M3 a3€TUAMHUIIA, TUA3eNaHOHIIIA, THa3eMaHnIa, IMa3acnupo| 3.5 |HoHaHuIa,
auaszacnupolS.5]yHaekanuina, UMUAA30JI1Ia, UMUIA30IUAMHOHMUIA, okTaruapo-1 H-nuppono[3,4-
bnupuouHUIa, NUNEpasuHWIA, MHICPUIUHIIIA, MUPPOJUAUNHOHUIA, THUPPOJIHIUHUIA |
NUPPONTUIIA, IPUYEM YKa3aHHOE T€TEPOLIMKINYECKOe KOJbIO 3aMeleHo oT Hyist 10 1 Rz u ot
Hyst 10 2 R7e; Ry mpencrasnser coboii: (1) Ci—4 ankun, Ci-3 rugpokcuankui, —(CHz)-3C=CH,
—(CH2z)0o-3sNRxRx, -NRx(CH2)1-3NRxRx, —-N(CH3)CH>CH>NH,, —O(CH23)1-3NRxRy, —(CH2)1-2R74,
—NHR7¢, —NH(CH2)1-2R7¢ wmm —OR7q; wnm (i1) a3emaHwi, auasenaHui, MOPQOTUHUI,
MUTIEPA3SUHIII,  MHUIEPUAVHUJ, [UPUIAWHWUJ, [UPPOJUAUHOHUJ,  MUPPOJUOUHUI WU
TETPAruAPON30XUHOINHII, KaKAbIM 3aMelleH OT HyJis 10 1 Rsa 1 o1 Hyns 10 3 Rsp; kaxawiii Rz
He3apucuMo nipenctasisier coboi F, —CH3 unmu —CH2CN; Rg, npencrasnsier coboit —OH, Ci—4
ankwi, Ci-3 ¢propankmn, —(CH2)1-20(Ci— ankun), —C(O)(C1-2 ankmn), —CH2(C3-s IUKIIOATKIN),
—(CH2)12(meTundenun), —(CHz)1-3(mmupponuauHmI), —(CHz)12(MeTunmupas3onun),
—(CHz2)12(tnopennin), —NRxRy, C3— LUKIOANKWI, METHINMHUIEPUIUHII WM THPUIAHHWIL, |
Kaxnblid Rgp He3aBucumo npeacrasisier codoi F mmm —CHs.

OnuH BapuaHT OCYIIECTBIICHUS] OTHOCUTCS K coenuHeHuro Gopmysr (1) wmm ero conu, rae
A NnNpeaACTaBJIACT co0oii —(CRXRX) 1-3R11, —(CRXRX) 1-3NRxC (O)R1 1 W
—(CRxRx)1-2NRxC(O)(CH2)12NR:Ry; u G, R1, Rs, R11, R« 1 n onpenenens! B nepBoM acrekTe MK
BO BTOPOM acrekTe. B HaCTOSIINIT BAPUAHT OCYINECTBIICHUS BKIIFOUEHBI COSTMHEHHSI, B KOTOPBIX

Riu1 npencraBnsier coboli aserwauHWI, a3acnupo[3.S|HOHAHWI, IUOKCHIOTHOMOP(OIMHII,
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rekcarugponuppoio|3,4—c|nupposui, MOp(OIHHUI, MUIEPA3UHII, TUTIEPUIUHII, TUPUIHHUI
WJTA TTUPPONTUANHILIL, KAXKIIBIH 3aMEIeH 3aMEeCTUTENISIMH B KOJIMUECTBE OT HYJIs 10 3, HE3aBUCHUMO
BoiOpanabiMu u3 F, Cl, —CN, Ci— ankwmna, Ci— ammuoankwmia, —CHa(MeTunokceraHun),
—CHx(tpuazommn), —CHx(penmn), —C(O)CH:NRiRy, —CH>CRROH, —CH>C(O)NRRj,
—CH>CH2S(0)2(C1—3 anmxmn), —CH2CH2S(0)(C1-3 ankwmi), okceTaHmia, TetparuapodypaHmia u
TeTparuaponupanuia. Takske B HACTOSIIIMA BapUAHT OCYLISCTBJICHUST BKJIFOYSHBI COSIUHEHUS, B
KOTOPBIX Rn NpeCTaBIIsET coboit a3eTUVHUIL, aszacnupo[3.5]HoHaHu,
OUOKCHIOTHOMOP(OJMHIJI, TeKCaruaponupposiof3,4—c|nupposni, MOphOTHHUI, MUMIEPA3HHIL,
MUNEPUATHIL, TAPUAUHUI WIH MTUPPOTUANHILIL, KOKIABINA 3aMEIeH 3aMeCTUTEIISIMU B KOJTHYECTBE
ot HyJs a0 3, He3aBucumo BbiOpaHHbIMU U3 F, Cl, —CN, C;-3 ankwmna, C1— aMHHOAQJIKWIA,
—CHz(¢penmn), —C(O)CH2NRiRy, —CH>CRiROH, —-CH;C(O)NRiRy, —CH>CH2S(0)2(C1-3
ankui), ~-CH,CH,S(0)(C1-3 ankui), OkceTaHusa, TeTparuapodypaHuia U TeTparuapOonpaHua.

OnuH BapHaHT OCYIIECTBJICHUSI OTHOCUTCS K coenuHenuto popmyie (1) unum ero conu, rae
A npencrasisier coboit —CRxR12R13, rne Ri2 1 R13 BMecTe ¢ aToMoM yriiepona, K KOTOpOMY OHU
NPUCOEIMHEHbI, 00Pa3yIOT LUKIUYECKYIO TPYIIy, BhIOpaHHYIO U3 a3abunukio[4.1.1]okraHuna,
asenaHuia, aseruguHwia, Cs—7 [UKIOAJKWIA, AMa3enaHuia, asacnupo[3.3]renranuina,
nuasacnupol4.5]nekaHoHua, mMopdorHua, OKTaruApOLMKJIONEHTA[ C|mupposuia,
MUNepa3sHHUIIA, TUIEPUINHIIIA, TUPPONUINHIIA U XUHYKJIUIUHUATIA, KaXKIbIH 3aMeleH OT HYJIs
10 4 Ri2a; 1 G, Ry, Rs, Ri2, Ri3, Ry, Ry 1 n onpenenens B mepBoM acmiekTe Ik BO BTOPOM acIeKTe.
B HacTosuii BapuaHT OCYILECTBJEHUS BKIIFOUEHbI COeUHEHUS, B KOTOPbIX Ri2 1 R13 BMecTe ¢
aTOMOM yrJiepofa, K KOTOPOMY OHHM TPHUCOEOUHEHbI, OOpPa3yIT UKIHYECKYIO TIPYIIy,
BbIOpaHHYr0 u3 a3abuumkio[4.1.1]okranmna, asenaHwna, aseruauHmia, Cs3—7 IUKJIOATKUIIA,
Iua3ernaHuia, nuasacnupo[4.5|nexkaHoHMNIA, Mop¢ OTHHMIIA,
OKTarUAPOLMKJIIONEHTA[ C|[MuppoNuiia, THUIEPA3UHUIIA, TMHUIEPUANHUIIA, THPPOJUAUHUIA U
XUHYKJIUAUHWIA, Kaxabld 3amemieH OT Hylasd A0 4 Riza. Taxke B HacTosmmil BapuaHT
OCYIIECTBJICHUS] BKJIFOYEHBI COSIMHEHMS], B KOTOPBIX KaXIblii Rz, HE3aBHCUMO MPEACTABIISET
coboit —OH, Ci~4 ankun, Ci—3 ¢ropankun, Ci—-» uwmanoankuy, Ci—4 THUAPOKCHATKWI,
—(CH2)1-20(C12 AJTKWIT), —CH>C(O)NRRy, —(CH2)1-2S(0)2(C1—2 AJIKWIT),
—(CH2)1--NHS(O)2(C1—>  amkun), —(CH2)i-2NRiRy, Ci— ankokcu, —NRyRy, —NRx(Ci-3
¢ropankun), —-NRy(CH2CH>O(Ci— ankum)), —NRy(Ci—» mmanoankmn), —NRiCH>NRiRj,
—NRx(C1-4 ruppokcuankmi), —NRy(CH,C(O)NHz), —NRx(OCHs), —NRCH>CH2S(0)2(C1-2
AJTKWIT), —NR:C(O)CHjs, —NRxC(O)(Ci— (dhropankun), —NRxC(O)CRRiNRRy,
—NR:C(O)CH2NRyRy, —NRC(O)CHNRy(Ci~4  ruppokcuankmi), —NRyCH>C(O)NR\Ry,
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—NRxS(0),CH3, —C(O)(C1-s anmkun), —C(O)CH20(Ci1— ankxun), —C(O)CH2CH>O(C1—, amkun),
—C(O)(CH2)1-2NRiRy, —C(O)CHRsNRyRy, Rizp, ~CRxRxR12p, ~C(O)R12p, —~C(O)CH2NRR 12,
—C(O)NRxR12m, —NRiC(O)CRxRxR125, —NRxR12p, —NRiCR:R:R125, —NR:C(O)CH2NRxR 12,
—NRxC(O)CH2NRxCH2R120, -NRxCH2C(O)NRxR12p min —ORuizp; 1 Rizp mpencrasisier coboit
azeruaunuy, Ounukio[l.1.1]menranun, Cs-¢ LIHUKIOATKHI, aua3a0buIMKIO[2.2.1]renTanm,
JTUOKCOJIAHUIL, AMOKCcoTHaa3acnupo| 3.3 renranu, JTUOKCUIOTETPArHIPOTHOMHPAHII,
OUOKCUAOTUOMOP(OIMHII, UMHAA30IIII, MOP(GOIMHUI, OKTaruAPOLHKIONEHTA[C|TUppOITIL,
OKTaruaponuppoo|3,4-c|nuppomi, okcaazacnupo[3.3|rentanui, okcaazacnupo[4.3]|okTaHui,
okcaazacnupo[4.4|HOHaHWI, OKCeTaHWI, (PeHWI, TUIEPASHHUI, MUMEPASHHOHWI, TUNEPUTUHIIL,
MUPUINHWI, TUPPONUAUHIUI, XUHYKIUIUHUJ, TeTparuapoQypaHil, TETParnIpONUPaHIIT WU
TPUA30JIWJI, KaKIbIH 3aMeleH 3aMeCTUTEJSIMU B KOJUYECTBE OT HyJsA 10 4, HEe3aBUCHUMO
BbiOpanHbiMu U3 F, Cl, —OH, C:-3 ankuna, Ci1-; ruapokcuankuia, Ci1—; ankokcu, —(CHz)1-20(Ci1-2
ankmn), -NRxRy, —C(O)NRxRx u —CH2S(0)>(C1~ anxun).

OnuH BapuaHT OCYLIECTBICHHS OTHOCUTCS K coenuHeHuto Gpopmyusl (1) um ero comum, rue
A mnpencraBisier co0oif apomaTU4eckyr rpymnmy, BbiOpanHyro u3 [1,2,4]tpuasono[l,5-
a|lmupuanHmia, uMunasoll,2—-ajnupuanHuia, WMHUOA30JIMIA, WHAA30JIMIA, W30XHUHOJIUHUIIA,
OKCaIua30Jnia, OKCa3omuia, peHma, MupasuHmIa, mHpa3oio[3,4-b|nupuauHuia, mupasoiua,
NUPUIA3UHWIIA, TUPUAUHWIE, TUPUMHUIMHUIA, THUPPOJIIA, XUHOJUHOHWJIA, XWUHOJIMHUIIA,
XUHOKCaJIMHHIIA, terparuapo—[1,2,4]rpuazono[ 1,5-a]nmupasununa,
teTparuaponmuaaso| 1,2—anupasunua, TEeTParuapOU30X MHOIMHUJIA,
TeTPAruApOTHA30JI0[ S, 4—C|nupuauHuiIa, TETParugpoTUeHo[2,3—C|MupuaAnHIIA, THAIUA30JIUIA,
THA30JINJIA, THOOKCAINA30JIMIIA i TPHA3OIMJIIA, KAXKIbIH 3aMeIIeH OT HYJIsI 10 2 Ri4a M OT HYJISI 10
3 Ruw; 1 G, Ry, Rs, Riaa, Riss, Ry, Ry 11 n onpenenens B nepsom acniekre. B HacTosimuii BapuaHT
OCYIIECTBJIEHUS] BKJIFOYEHBI COCIUHEHMs, B KOTOPBIX KaxIblii Ri4a HE3aBHCUMO MPEACTABIISET
coboit: (1) H, F, Cl, —OH, Ci-s anxwn, Ci1—2 ¢ropankmi, Ci-» rugpokcuankui, —(CHz)o-»OCHS;,
—CHRNRx(C1-s  ankwmn), —CHRNRy(Ci—» mwmanoankmi), —CHRNR«((CH2)1--OCHs),
—CHRN((CH2)1-20CH3)z, —CH2NRy(CH2C=CRy), —CH2NRCH>CH>NR(Ry,
—(CH2)13CR:R:NR:Ry,  —CH(NH2)(CH2);-sNRsRx, = —CH2NRy(CH2)120(C1-3  ankwmn),
—CH2NRy(CH2)120(CH2)1.OH, —CH>NH(CH2)1-2S(0)0H, -CH>C(O)NR«Ry, —NR«Ry,
—NRx(CH2),-3NRyRy, —NRC(O)(C1— ankmn), —NRxC(O)(Ci1— dropankmn), —NRxC(O)O(C1-3
ankwi), —NRC(O)(CH2)12NRRy, = —-NRCH>C(O)CH:NRRx, —C(O)(Ci—>  amkun),
—~C(O)CH2CRsROH, —C(O)CH2NRRy, —C(O)NR«Ry, —C(O)NRy(CH2CN),
—C(O)NRx(CRxRx)2-3NRxRy, —C(O)N(CH2CH;3)(CRxRx)2-3NRxRy, —C(O)NRCH2C(O)NR«Ry,
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—C(O)NRxCH,CH2NRC(O)CHj3, —~O(CRxRx)2-3NRxRy, —S(O)2NRRx mnu —~C(O)CH2S5(0)2(Ci12
AJTKWI), (11) 8-a3abummkiio[3.2. 1]okranmn, azacnupo[3.5|HoHaHM, A3€TUIUHUJI,
oen3o[c][1,2,5]okcanna3onui, UMKJIONSHTHI, IUKJIOTeKCHII, THa3emanmi, MOP(QOTUHII, (heHW,
NUMEPasHHUS, THUMNEPUINHII, [UPA3OIUI, MHUPUAWHUI, NUPPOJUIUHOHWI, XHUHOJUHUIL,
XUHYKJMIUHWI, TETPAruAPOM30XHUHONUHW, TETPATMAPONMUPUANHUI WA  THA3OJUIUHHUIL,
KaKIbIii 3aMeleH 3aMECTUTEIISIMUA B KOJIMYECTBE OT HYJIs 710 2, HE3aBUCUMO BhIOpaHHBIMH U3 C1-4
ankwuna, Ci1— ¢propankuna, Ci1— ruapokcuankmia, —NRxRy, —=(CHz) 1-2NRRy, —C(O)(C1-2 anxun),
—C(O)CH2NRxRy, —C(0)O(C1-3 anxmi), —CH2C(O)NRyRy, Cs3-¢ mukmnoankuna, —CHa(denmn),
—CHy(mupponun),  —CHa(mopdomuuamn), —CHa(merwnmumnepasunun), —CHz(tnodenun),
METHJIHUINEPUINHIIIA, U300y TUIINUIEPUINHIIIA U nupuanHuia; i (1i1) —L3—Riac; kaxnabiid Ris
npencrasisier coboit F, —CH3 numn —OCH3; u Ri4c mpencrasnsier coboit anaMaHTaHII, a3enaHul,
azetunuHmi, C3-7  [MKJIOANKWI, JHMA3CTIAHWJ, HWMHUAA30JIMI, HWHAONWI, MOPQOIHHUI,
OKTaruaAponuppoo[3,4-cloupponun, (eHw1t, NUNepa3sUuHOHW, MHUIEPA3SHHWI, MUMEPUIMHUI,
MUPUAMHUIL, TUPPOTUAUHOHWI, TUPPOIUAMHUI, TUPPOJIHIL, TPHUASOJIMI WU TETPA3OITHII, KaKIbIi
3aMelIeH 3aMECTUTENISIMU B KOJIU4eCTBe OT HyJis 10 1, BeiOpanHbiMu u3 F, —OH, C1-4 ankuna, C1-3
THIPOKCHANKHIIA, —NR«Ry, —NR:C(O)CH3, —C(O)Ci—»  anxun), —C(O)NRRj,
—C(O)N(CH2CH3),, —C(O)(terparuppodypanmn), —C(O)O(Ci—> amkmn), —CHC(O)NRRy,
MOP(OIUHIIIA, METHIITUIIEPUINHIIIA, TMPA3HHIIIA, TUPUAMHUAIIA U TTUPPOIUAUHIIIA.

OnuH BapMaHT OCYLIECTBJICHHsS OTHOCHTCS K coenuHeHuto Gopmyisl (I), ero N-okcuny

WM COJH, Tl YKa3aHHOE COeIMHEHNE XapaKTePHU3yeTCsl CTPYKTYPOM:

(R70)o-
R7p \7{02 R,
N N\
» N
N
(Re)y N

2

rne G, Ry, Ry, Rs, Ry, R7e, n u p onpeneneHsbl B mepBOM acTeKTe UM BO BTOPOM aCTIEKTE.
B HacTosimuii BapuaHT OCYINECTBJICHUS BKJIIOUEHBI COCIUHEHMs], B KOTOPHIX (G MpeACTaBsieT
(R2)p

=\ 7=

coboit N™ : u Ry mpencrasnser coboit —CH(CH3),. Takxke B HacTOsLIMI BapuUaHT
OCYIIECTBIICHHSI BKJIFOUEHBI COEIMHEHMS, B KOTOPBIX N MPEACTABISIET COOOH HOJIb.
OnuH BapuaHT OCYIIECTBJIEHUS OTHOCHUTCS K coenuHeHuro ¢opmydsl (1), ero N-okcuny

WIH COJY, TA€ YKa3aHHOE COeJMHEHNE XapaKTepU3yeTcs CTPYKTYPOI:
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(R7¢)o-2
R7p /.
R
T E
| A\
Z N
GO

2

rne G, Ry, Ry, Rs, Ry, R7c, n u p onpenenexbl B mepBOM acmeKkTe UIH BO BTOPOM aCTIEKTE.
B HacTosiuii BapuaHT OCYIIECTBJIEHUs BKJIIOUEHBI COCIUHEHMs], B KOTOPBIX (G MpeAcTaBsieT

(R2)p

\ /=N
N\ e
coboit N™ . u Ry mpencrasnser coboit —CH(CHs),. Takke B HAaCTOSIIHIT BapuaHT
OCYIIECTBJICHUS BKIIFOUCHBI COCAUHCHMS, B KOTOPBIX N NPEACTABIISACT CO6OI>1 HOJIb.
OnuH BapuaHT OCYIIECTBJIEHUST OTHOCHUTCS K coenuHenuto ¢opmyisl (1), ero N-okcuny

WIN COJIH, TII€ YKa3aHHOE COSUHEHUE XapaKTePHU3yeTCsl CTPYKTYPOH:

R (R7c)o-2
7b~
N
» N
N
(Rg)y N

>

rne G, Ry, Ry, Rs, Ry, R7c, n u p onpeneneHsl B mepBOM acTieKTe UK BO BTOPOM aCTIEKTe.
B HacTosiimuii BapuaHT OCYINECTBJIEHUs BKJIIOUEHBI COCIUHEHHMs, B KOTOPHIX (G MpeacTaBisieT

(Ra2)p

N\ /N
o N\ /) - ~
coboit N™ : u Ry mpencrasusier coboit —CH(CH3),. Takke B HacToOsIIMi BapUaHT
OCYILIECTBJICHHsI BKJIFOYEHBI COEIMHEHMSI, B KOTOPBIX N MPEACTABISIET COOOH HOJIb.
OnvH BapuaHT OCYIIECTBJIEHUs] OTHOCHTCS K coenuHeHHo Gopmydel (1), ero N-okcuny

WM COJIM, I7Ie YKa3aHHOE COEMHEHHE XaPaKTEPU3y€ETCsl CTPYKTYPOM:
R7b~
N/\ R1
LUNN
| N
P4

(Rs)n

Iz __

2

rne Rz mpencraBmsier coboit —C(O)(CRRy)1-2NRyRy, —C(O)(CRxRx)1-2NRy(Ci-4
runpokcuankmi) uin —C(O)(CRRy)1-2NRx(CH2CH2OCH3); u G, Ry, Rz, Rs, Ry, Ry, n u p

ONpeEaACIICHBI B IIEPBOM ACTICKTE WUJIM BO BTOPOM aCIICKTEC. B HaCTOﬂH_[I/Iﬁ BAPHUAHT OCYLICCTBJICHUA



51

BKJIFOUEHBbI COEUHEHUs, B KOTOpbIXx G mpexacraBisier coOoi N™ ; R mpencrasisier
coboit —CH(CH3)2; u n npencrasiisier co0oit Houb. Takyke B HACTOSIIIHI BAPUAHT OCYIIECTBIICHUS
BKJIFOUEHBI COeANHEeHUs], B KOoTopbix R7y mpencrasisier coboit —C(O)(CRxRx)1-2NRyRy. Kpome

TOrO, B HaCTOﬂH_II/Iﬁ BapUAHT OCYLICCTBJIICHHS BKIIKOUEHBI COCAUHEHU A, B KOTOPBIX G NpeaACTaBIACT

H3C CH3

\ /=N
W
coboit N

—C(O)CH2N(CHj3), umn —C(O)CH2CH;N(CH3), w/mnu n ipencrasisier coO0H HOJIb.

; Ri mpencrasmsier coboii —CH(CHs)2; R# mnpencrasnsier coboit

OnuH BapuaHT OCYIIECTBJIEHUs OTHOCHUTCS K coenuHeHuro ¢popmyisl (1), ero N-okcuny
WU COJIH, T7Ie YKA3aHHOE COeTUHEHUE XapaKTePU3yeTCsl CTPYKTYPOI:

A R4
N

N
R/N/\/ Ay
7b /N
H

(R5)n

2

rae G, Ry, Rz, Rs, R7, n v p onpenenens! B mepBoM acrekTe WM BO BTOPOM acriekre. B
HACTOSIIUI BAPHAHT OCYIIECTBJICHUS BKIIIOUEHBI COETUHEHMUs, B KOTOPbIX G mpezacrasisier coOoi

(Ra2)p

N\ /N
N\ /) - ~
N™ . u Ri mnpencraBmsier coboii —CH(CH3),. Takke B HACTOSIIMI BapHaHT
OCYILIECTBJICHHSI BKJIFOYEHBI COEIMHEHHSI, B KOTOPBIX N MPEACTABISIET COOOH HOJIb.
OnuH BapuaHT OCYIIECTBJICHUSI OTHOCHTCS K coenuHeHuto ¢opmyisl (1), ero N-okcuny

WIH COJY, TA€ YKa3aHHOE COeUHEHHNE XapaKTepU3yeTcsl CTPYKTYPOH:

N N

| =
(Rs)n

IZ

2

rne G, Ry, R, Rs, Ry, n 1 p onpenenersr B nepBOM acrekTe WM BO BTOPOM acmiekTe. B
HACTOSILINI BAPUAHT OCYIIECTBIICHUS BKJIFOYEHBI COEIMHEHUsI, B KOTOPbIX G mpencrapisieT coOok

(Ra2)p

\ =N
N\N/);

u Ri mnpencrasmser coboii —CH(CHs3);. Takke B Hacrosmuii BapuaHT
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H3C CH3

\ /N
y N2
OCYIIECTBIICHHUs BKJIIOYEHBl COEIMHEHHs, B KOTOpbIX (G mpexacramiseT coOOH N™
Kpome TOro, B HacCTOAIIMI BapHaHT OCYINECTBJICHUS BKJIIOYEHBI COENUHEHHs, B KOTOPBIX N
NpeACTaBIsieT COOOH HOJb.
OnuH BapuaHT OCYIIECTBJIEHUS OTHOCHUTCS K coenuHeHuro ¢opmyisl (1), ero N-okcuny
WIIN COJIM, TA€ YKa3aHHOE COeIMHEHHNE XapaKTepU3yeTCsl CTPYKTYPOIL:
R12a
Y\NH R,
O N\ \
= ”
(Re)n

b

rne G, Ri, Ra, Rs, Riza, n 1 p onpeneneHsl B nepBOM acleKkTe UM BO BTOPOM acnekrte. B
HACTOSIIUI BAPHAHT OCYIIECTBICHUS BKJIIOUEHBI COETUHEHUs, B KOTOPbIX G mpezacrasisier coOoi

(R2)p

\ =N
N,

OCYECTBJICHN S BKJIFOUCHBI COCAUHEHMS, B KOTOPBIX N MPEACTABIIACT c000i1 HOJIb.

; u Ry mpencraBnser coboii —CH(CH3),. Takke B HACTOSILIMI BapUaHT

OnuH BapuaHT OCYIIECTBJICHUSI OTHOCHTCS K coenuHenuto ¢opmyisl (1), ero N-okcuny

WIH COJIY, TA€ YKa3aHHOE COeUHEHHE XapaKTepU3yeTcst CTPYKTYPOH:

Ri2a~
12a N R1
N\ A\
» )
Rg), M

2

rne G, Ri, Ry, Rs, Riza, n 1 p onpeneneHsl B mEpBOM acleKTe UM BO BTOPOM acnekre. B
HACTOSIIIUI BAPHAHT OCYIIECTBIICHUS BKIIIOUEHBI COETUHEHUs, B KOTOPbIX G mpezncrasisier coboi
(Ra)p

\ =N
N

2

u Ri mnpencraBmser coboii —CH(CHs3);. Takke B Hacrosmuii BapuaHT
OCYIIECTBJICHHSI BKJIFOUEHBI COEIMHEHMS, B KOTOPBIX N MPEACTABISIET COOOH HOJIb.
OnuH BapuaHT OCYIIECTBJIEHUS OTHOCHTCS K coenuHeHuto ¢opmyisl (1), ero N-okcuny

WIH COJY, TA€ YKa3aHHOE COeJMHEHNE XapaKTepU3yeTcs CTPYKTYPOI:
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R12a R
Ny {

| PN

Re)y M

2
rne G, Ri, Ry, Rs, Riza, n 1 p onpeneneHsl B nepBOM acleKkTe UM BO BTOPOM acmnekrte. B
HACTOSILINI BAPUAHT OCYIIECTBIICHUS BKJIFOYSHBI COEIMHEHUsI, B KOTOPbIX G mpencTapisieT coOok
(Rz2)p

A\ =N
N, _} 3 5
N™ . u Ri mnpencrasmsier coboii —CH(CHs),. Takke B HACTOSIIMI BapHaHT

OCYIIECTBJICHHS BKIIFOYEHBI COSIUHEHHS], B KOTOPBIX N MPEACTABIISIET COOOM HOJIb.

OnuH BapuaHT OCYIIECTBJIEHUS OTHOCHUTCS K coenuHeHuro ¢popmyisl (1), ero N-okcuny

WIN COJIH, TIe YKa3aHHOE COSNUHEHUE XapaKTePHU3yeTCsl CTPYKTY PO

R4
R12a Ny
A\
| PN
(Re)y M

>

rae G, Ry, R2, Rs, Ri2a, n 1 p onpenenens! B mepBOM acrekTe WM BO BTOPOM acriekre. B

HACTOSIIIMH BaPUAHT OCYILECTBJICHUS BKJIIOYEHBI COSMHEHMs, B KOTOPbIX G mpeacrasiser coOoit

(Ra)p
Q=N
N, _J ) 5
N™ . u Ri mnpencraBmsier coboii —CH(CH3),. Takke B HACTOSIIMI BapHaHT
OCH,4
\ /N
N N2
OCYINECTBJICHUS] BKJIFOUEHBbI COEIUHEHMs, B KOTOpbIXx G mpencramiseT coOOM N

Kpome TOro, B HaCTOAIIMI BapHaHT OCYINECTBJICHUS BKJIIOYEHBI COSNUHEHHs, B KOTOPBIX N
NpeCTaBIsieT COOOH HOJb.
OnuH BapuaHT OCYIIECTBJICHUS OTHOCHTCS K coenuHeHuto ¢opmydsl (1), ero N-okcuny

WIH COJY, TA€ YKa3aHHOE COeMHEHNE XapaKTepU3yeTcs CTPYKTYPOI:

R12a
R1
N\ N
| P
GO

2

rne G, Ri, Ry, Rs, Riza, n 1 p onpeneneHsl B nepBOM acleKTe UIH BO BTOPOM acmnekrte. B

HACTOSIIIUI BAPHAHT OCYIIECTBICHHUS BKIIIOUEHBI COETUHEHNUs, B KOTOPbIX G mpezncrasisier coboi



54

(R2)p
=N
\ N\ ~
N™ . u Ri mnpencraBmsier coboii —CH(CHs),. Takke B HACTOSIIHMI BapHaHT
H3C CHj
N\ /N

N\N/).

OCYIIECTBIICHHs] BKJIIOYEHBI COEIMHEHHs, B KOTOpbIX G mpexacramiseT coOOi
Kpome TOro, B HacTOAIIMI BapHaHT OCYINECTBJICHUS BKJIIOUEHBI COENHUHEHHs, B KOTOPBIX N
NpeACTaBysieT cCOOON HOJb.

OnuH BapuaHT OCYIIECTBJIEHUs OTHOCHUTCS K coenuHeHuro ¢opmydsl (1), ero N-okcuny

WIN COJHU, TA€ YKa3aHHOE COCUHEHHNE XapaKTepU3yeTCsi CTPYKTYPOH:

Ri2a
R4
Ny {
|/ y
Re)n 1

>

rne Riza mpencrasnsier cobori -NRiCRiRyRiz; Rip mpencrabmsier coboii Css
uktoankui, kaxkabii 3amerneH —S(0)2(Ci— ankun) uian —CH2S(0)2(Cr— ankun); u G, Ri, Rz, Rs,
Ry, n m p ompeneneHbl B MEPBOM aCHeKTe€ WJIM BO BTOPOM acmnekte. B Hacrosumuii BapuaHt

(Ra2)p

\ N\\/)N

OCYILIECTBJICHHsI BKJIFOUEHBI COEIMHEHUS], B KOTOPBIX G mpencrasisier coOoi N™ s uR;
npenctasisier coboit —CH(CHs),. Takke B HACTOSAILIMIT BapUAHT OCYIIECTBJICHHUS BKJIFOYEHbI

H3C CHj

N\ /N
N ~
\N)

coequHeHus, B KOTOpbIXx G TmpencraBisieT coOoi Ri1 mnpencrasnsier coboii

—CH(CHs3)2; Rixp npencrasisier coboii nukionponwi, 3amemeHHbid —S(0)2(Ci— ankun) wim
—CH2S(0)2(C1—2 anxwn); u n npeacTasisieT COO0H HOJIb.
OnuH BapuaHT OCYIIECTBJICHUS OTHOCHTCS K coenuHeHuto ¢opmyisl (1), ero N-okcuny

WIN COJIH, TIE!

G mnpencraensier coboi



55

7 “NH

R
g NH ( 2)p — N
R2) §_<:l:>\N \Z C TN
2 - — 7,
i NN \ N, _ N+ 75NN
Y N Rap (R

Ri mpencrasnsier coboit —CH(CH3)2; xaxnenii R HezaBucumo npexncrasisier codoit Cl,
—-CH;, -CH»CHs, -CH;OH, -CH,CH»OH, -CH,CN, -OCHs;, -CH;OCH; wunu

—CH>CH>S(0)CHs; u A mpencrasisier coboii —CRxR12R13, rme Ri2 u Ri3 BMecTe ¢ atomom

yriepoaa, K KOTOpOMY OHM NPHCOENMHEHBI, 00Pa3yIOT LUKIMYECKYIO TPYIINY, BHIOPAHHYIO U3

WO ({3 O
azacriupo| 3.3 renranuna, C4-¢ LUKIOATKUTIA, , , , NH u
F{\l:>_§
O ; KQKIbI 3aMeltieH oT HyJist 10 2 Ri2a; 11 R2a, Rob, Rs, Ri2a, n 11 p onpenenensl B nepeom
acTeKTe MJIM BO BTOPOM acTeKTe.
OnuH BapHaHT OCYLIECTBICHHSI OTHOCUTCS K coearHeHuto hopmyibl (1) unm ero cony, rae:

R
V NH ( 2)p

R — =

U(Z)p\ Va \N‘//I\\l. y
G mpencrasisier CcoOoi WIH N™ : R; mnpexncrasisier coOoii
—CH(CH3),; xaxnbiii Ry HezaBucumo npencrasisier codoit —CH3 umn —OCH3; A mpexncrasinsier
cobori —CH2CHzR11; u Ri1 mpencraBnser coOoil a3eTMAMHMI WIM MUNEPUAMHWI, KaKIbIA
3aMEIeH 3aMeCTHTEIIMH B KOJMUYEeCTBE OT HyJsl 1O 2, HE3aBUCHMO BBIODAHHBIMH U3
—CH»(MeTunokceTaHmn), —CHx(Tpuazomnun), —C(O)CH2N(CH3)a, —CH»C(CHz3),0H,
—CH>C(O)N(CHs),, —CH>CH»S(0)>CH3 u okceranuia, u Rs, n u p omnpeneneHsl B NEPBOM

aCTIEKTe WJIH BO BTOPOM aCIEKTe.
OnuH BapHaHT OCYIIECTBJIEHUSI OTHOCUTCS K coequHeHHI0 hopmyibl (1) wnu ero comu, rae:

(Ra)p

<,

LN~

G mnpencraBnsieT coOOi N™ ; A mnpencraBisier coboit —C(O)NRoR1o; Ri
npenctasisier codoit —CH(CHs3),; kaxknmeiii Ry mpencrasisier coboit —OCH3; Ro mpeacrasnsier
coboit —CH>CH)CF;3;, —CH>CHoN(CH3) wnu  —(CHz)o-3Roa; Roa mpencrasmsier  coOoii
nmunepunuHm, 3amerierabiii —CH(CHs),; Rio npencrasisier coboii H, -CH3 wnu —CH>CH3; wnu
Ro 1 R10 BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH ITPUCOETHHEHDI, 00Pa3y 0T reTEPOLIUKIHIECKOE

KOJIBbLIO, BeIOpaHHOe M3 munepasuHmia, 3amemeHHoro —C(O)CHs; u Rs, n u p onpeneneHsl B

NEPBOM ACTICKTE UJIN BO BTOPOM ACIICKTE.
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OnuH BapUaHT OCYIIECTBIEHUS] OTHOCUTCS K coennHeHuto ¢popmydel (1) wnu ero conu, rae:

7 “NH
(Ra)p
7 "NH N\
R d=_ £ 7= Y
N < =
G npencrasnsier coboit Z N™  wm (Ra)p ; A mpexncrasiser

coboit —NR7Rg; R1 mpencrasnsier codoii —CH(CHs),; xaxnpiii Ry, He3aBUCHMO MpencTaBiisieT
coboit —CHs, -CH2OH wumn —OCHjs; R; u Rg BMecte ¢ aroMom a3ota, K KOTOPOMY OHH
MPUCOEIMHEHBI, O0pPa3yIOT TIeTePOLUKINYEeCKOe KOJbIO, BbIOPAHHOE W3 A3€TUAWHIIIA,
nua3zabunmkio[2.2.1]renranuna, nuazabuIukio[2.2.2|okTaHuIa,
nnazabummkio[3.1.1]renranmna,  auasadbunmkio[3.2.1]okranmna,  asacrnupo|3.3|renTaHuna,
nuaszacnupo[2.5|okTaHuna, nuasacnupo[3.3 |renranuna, a3enaHuia,
nuasacnupo[3.5|HoHaHuNa, okcanuazabunnkio[3.3.1]HoHaHua, MUNepa3suHuIa,
MUNEePA3MHOHWIA, TUNEPUINHIIIA U THPPOJUANHUIIA, MPUYEM YKa3aHHOE TeTePOLHUKINYECKOe
KOJIBLIO 3aMelIeHo OT HyJist 10 1 Rz 1 ot Hynst 1o 2 Ry, Ry npencrasnsier coboii: (i) —OH, Ci-s
ankun, Cs-4 ¢ropankun, Cs—4 rugpokcuankmwi, —CHCN, —CH;CH,CN, —(CRxRx)1-2OCH3,
—(CH2)2-3S(0)2CH3, —(CH2)2-3NHS(0)2CH3, —(CH2)1-2NRxRx, —(CH2)1-2C(O)NRRy, —NRyRy,
—NRx(C1-4 rumpokcuankun), —NH(CH2CH,OCHj3), —N(CH2CH2CN),, —(CH2)1-2C(O)NRRy,
—N((CH2)1-2C(O)NRRy)2, —NRxC(O)(CH2)1-2NRRj, —NRx(CH2CH»S(0).CHj3),
—C(O)(CRxRx)1-2NRyRy, —C(O)(CRxRx)1-2NR(CH,CH>OCH3), —NRxR74, —NR(CH2)1-2R74),
—NR7dR7¢, —N((CH2)1-2R74)2, —C(O)R7¢ wmnmu —C(O)(CRR)1-2R7¢; wmm (i1) azerumuHum,
HUKJIOOYTHJ,  LMKJIOTEKCHJI,  JUOKCOTETPArUAPOTHOMUPAHUJ,  JUOKCOTHOMOP(OIUHUI,
MophouHMI,  OKcaasacnmupo[4.3|oKTaHWJI,  OKCETaHWJI, TMHUIEPA3HHII,  MUICPUTUHUI,
MUPUMHIUHWI, TeTParuapodypaHuI, TETPAruapONUPAHUIT WU THATUAZOJII, KaKIbIi 3aMeIleH
ot HyJs1 10 1 Rga vt ot Hynst 10 3 Rgp; kaxkasiii R7c HesaBucumo npencrasisier codboii —CH3 wmu
—CH,CN; kaxnawnii R7q He3aBucMMO mpenctaBisier cobod azeTtunuHuy, C3-s IUKIIOATKHUI,
IUOKcOoTHaazacnupo[3.3 Jrenranm, MOP(hOIUHIIT, okcaasacnupo[3.3 |renranm,
okcaazacniupo[4.3 |okTanHu, okcaaszacnupo[4.4 |HoHWI, OKCETaHWI, MUATICPUIUHII,
MUPUMHIAHWI, P30, TUPPOTUIANHII, TETPATUAPOTHPAHIIT, THATHUA3OUI HITH TPUA3OJIHIL,
KOKIBIA 3aMeIeH 3aMECTUTENISIMUA B KOJIMUYECTBEe OT HyJisl 10 2, BeiOpanHbiMu u3 F, —OH, Ci-3
ankwia, —CH,OH, —OCHj3, -NRRx u —S(0).CHj3; Rg, mpeacrasnsier coboit —OH, —CH3, —OCHs3,
—C(O)CH3 umn —C(O)OCHs3; xaxnasiii Rep mpencrasnsier codoit —CHs; u Rz, Ry, Ry, Rs, nu p
OTIpe/IeNIEHbI B IEPBOM ACIIEKTE WJIH BO BTOPOM ACIIEKTE.

OnuH BapHaHT OCYIIECTBIICHUSI OTHOCUTCS K coequHeHHI0 (hopmyibl (1) wiu ero comm, rae:
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(R2)p
\ /=N
N ~
>

G npexncrasisier coboit A mpencraBisier cobori —O-Li1—Rs; Ly

npexacrasisier coboit ces3p mwim —CHz—; Ri mpencrasmsier coboit —CH(CH3)2; xaxaeii Ra
He3aBucuMoO npencrasisieT coboit —CH;3 unmn —OCHs; Re npencrasmisier coboii: (1) —CHs; wnu (i1)
AQ3€TUAVHUJ, LUKJIOT€KCUJT WIIM MUMIEPUANHIIL, KQXKABIN 3amMelleH OT HyJs 10 2 Rea; kaxnbiid Rea
He3aBucuMo rnpencrasisier codoit —CHs, —CH2CH>CH3, —C(CH3)2, ~CH2C(CH3).OH, —N(CHs)s,
—N(CH>CH;CH3),, -CH>CH»S(0)>CHj3, —-CH>C(O)N(CH3), wnu terparugponupanui;, 1 Rs, n u
p onpezneneHsl B IEPBOM acIeKTe HIIM BO BTOPOM acIIeKTe.

OnuH BapuaHT OCYIIECTBIIEHUS] OTHOCUTCS K coennHeHuto Gpopmydel (1) wu ero conu, rae:

H3C CHj;
N\ /=N
o
G npexcrasisier coOoii N™ . Ri mnpexncraBuser coboiti —CH(CH3),, A

npencrasisier coboit —CHR12R13, tae Riz2 u Ri3 BMecTe ¢ atomom yriepona, K KOTOPOMY OHH
NPUCOEIMHEHbI, 00Pa3yIOT HUKJIOreKCIIbHYIO rpynmy; R1 npeacrasiser codoit —-CH(CH3)z; u n
HpencTaBisieT OO0 HOJIb.

OnuH BapHaHT OCYLIECTBIEHHSI OTHOCUTCS K coearHeHuto ¢hopmybl (1) wnm ero cony, rae:

(Ra2)p

<,

LN~

G npencrasinsier coOoi N™ ; Ri npencrasisier coboit —-CH(CH3),; kaxnpiii Ry
He3aBUCUMO nipeacTasisieT codoit —CH3 mmn —OCH3;

A nmpencrasinsier coboit —-CHR12R13, rne Ri2 1 Ri3 BMecTe ¢ aToMOM yriieponia, K KOTOPOMY

v
O’/S\\O

OHH TPUCOEANHEHBI, 00pa3yroT Cy—¢ IIMKIOTEKCHUIIbHYIO TPYIIITY, 3aMELIEHHYIO R12a;

O
@) N
O OO SO
Ri2a mpencTaBisier coboii: = — o

0]

?:><>N_§ O\jCN—% WA N_g;

p mpexncrasisier coboit 1 unm 2; u n npencrasnsier cobol Homb Wik 1. B HacTosmmii
BAPHUAHT OCYLICCTBJICHUSA BKJIFOYCHBI COCAMHEHNS, B KOTOPBIX R12 u R13 BMECTE C aTOMOM
yriepoaa, K KOTOpOMY OHH NMPUCOEIUHEHBI, 00pa3yoT HUKIOTEKCHIBHYIO TPYIITY, 3aMEIIEHHY O

Ri2a.
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OnuH BapuaHT OCYIIECTBJICHHSI OTHOCUTCS K coequHeHuto Gopmyubl (I) wim ero conu, roe

% | R1284<:>_§
A mpencrasisier coOO¥: ;

3

u G, Ry, Ry, Rs, Riza, n 1 p onpenenensr B nepBom
acrnekre. B HaCTOﬂH_II/Iﬁ BapUaHT OCYLICCTBJIICHUSA BKIIHOYCHBI COCAUHCHUS, B KOTOPbIX G

(Rz2)p

=\ 7=

npeAcTaBisier coboi N™ . Ri mpencrasisier coboii —CH(CH3)2; u n mpexacrasisieT

coboii Homb. Takke B HACTOSIIUN BapHAHT OCYIIECTBIIEHHS BKIFOYEHbI COEIMHEHUS], B KOTOPBIX

(R2)p
=N
\ N )
G npencrasnsier codoit N™ ;. Ry npencrasisier coboii —CH(CHs)2; Ri2a mpencrasnsier
O
O N
(e S (><> _g O
O<><>N <OXn /S<><;N—§ Sk (><>N \jCN
cobO: — — o) oo B = W

o)

N— }
, 1N OpeacTaBJisi€T co00ii HOJIB.

OnvH BapuaHT OCYIIECTBJIEHUS] OTHOCUTCS K coenuHeHuto ¢opmyds (I) wiu ero comu,

r7ie COeIMHEeHNE TPECTaBIsIeT COOOM:
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Win
OnuH BapuaHT OCYIIECTBJICHHSI OTHOCUTCS K coequHeHuto Gopmyusl (I) wmu ero conu, rue

COeTMHEeHHUE MPEACTaBIISIET COOOM:

2K
O4ll N
3

CHs

Win
OnuH BapHaHT OCYIIECTBJICHHSI OTHOCUTCS K coequHeHuo Gopmyubl (I) wiu ero conu, roe

COeTMHEHHE MPEACTABIISET COOON:
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Win
OnuH BapuaHT OCYIIECTBJICHHSI OTHOCUTCS K coenuHeHuto Gopmyusl (I) wmm ero conu, roe

YKa3aHHOC COCAUHEHUEC MMPEACTABIIACT coboii:

WIN

OnuH BapuaHT OCYIIECTBJICHUSI OTHOCHTCS K coenuHenuto ¢opmydsl (1), ero N-okcuny
WIN COJIH, TA€ YKa3aHHOE COeIMHEHNE BBIOPaHO U3 coenuHeHnid mpumepos 1 - 1078.

OnuH BapuaHT OCYIIECTBJICHUS OTHOCHTCS K coenuHeHuro ¢opmyisl (1), ero N-okcuny
WIN COJIH, TA€ YKa3aHHOE COeIMHEHHE BBIOPAHO U3 COeTUHEHUH mpumepos 1 - 736.

OnuH BapuaHT OCYIIECTBJICHUS OTHOCHTCS K coenuHeHuro ¢opmyisl (1), ero N-okcuny
WK COJIH, TA€ YKa3aHHOE COeAMHEHNe BRIOPAHO U3 coenuHeHni mpumepos 737 - 1078.

Hacrosimiee n3o0pereHre MokeT OBITh OCYIIECTBICHO B APYTUX KOHKPETHBIX (hopmax Oe3
OTKJIOHEHHsI OT €r0 CYIHOCTH WJIM OCHOBHBIX NMpHU3HAaKoB. Hacrosmee n3o0pereHne oXBaTbIBaeT
BCE OTMEYECHHbIE KOMOWHALIMM aCMEKTOB W/WJIM BAPUAHTOB OCYLIECTBICHHS IO HACTOSALIEMY
u300peTeHnto. SBNAETCS MOHATHBIM, YTO JIFOObIE M BCE BAPUAHTHI OCYLIECTBICHHS HACTOSIIETO
U300peTeHHsI MOTYT OBITh B3SITHI B COUETAHUU C JIFOOBIM IPYTUM BApHAHTOM OCYIIECTBIICHUS WIIN
BapUAHTAMU OCYIIECTBJICHUS JJIs1 OINWCAHMS JOMOJIHUTEIbHBIX BAPHAHTOB OCYIIECTBICHHUS.

Tax:xe sBHseTCS INOHATHBIM, 4YTO Ka}ICI[beI OT}:[GJ'II:HI:;II‘/'I SJIEMCHT BApUAHTOB OCYIICCTBJICHUA
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Npe€aAHasHA4YCH OJisd O6’beI[I/IHeHI/I$I ¢ JH0OBIM UJIU BCEMHU APYTrUMHU 3JIEMECHTAMU 00010 BapHaHTa

OCYLIECTBJICHUSA AJId OMMUCAHWsA JOMOJTHUTCIIBHOIO BapUaHTa OCYIICCTBIICHUA.

Omnpenenenus

[Ipu3Haku U MperMyIIecTBa HACTOSIIEr0 HM300peTeHUsT MOTYT ObITh OoJiee MOHSITHBI
CMeLHMANNCTAM HACTOALIeH O0acTH TEXHUKU TOCJE IMPOYTEHHUS CIEAYIOIIEro MoxpoOHOro
OMHUCAaHMA. YUUTBIBAJIOCH, YTO ONpPENETIeHHbIE MPU3HAKA HACTOSINEro M300peTeHus], KOTOphIE B
LIeJISIX HAarJISTHOCTH ONMCAHbI BBIIIE U HIKE B KOHTEKCTE OTAEIbHBIX BAPUAHTOB OCYIIECTBIICHUS,
TaKXXe MOTYT ObITb OOBEAMHEHBI C 0Opa30BaHMEM OIHOIO BapHaHTA OCYIIECTBJIEHUsA. B cBoro
ouepenb pa3INdHble MPU3HAKU HACTOSIIIEr0 M300peTeHHs], KOTOPbIE JJIsl KPATKOCTH ONHCAHBI B
KOHTEKCTE OJTHOTO BapHAaHTA OCYILECTBIICHUS, TAKKe MOTYT ObITh OOBEAMHEHBI ¢ 00pa30BaHUEM
ux nogkomOuHaumi. IlogpazymeBanoch, YTO BapHaHTBI OCYINECTBJICHUS, OIpPEIENEeHHbIE B
HACTOSIILEM ONMMCAHUH KaK IIPUBOUMBIE B KAUECTBE NIPUMEPA HIIH MPEAIIOYTHTENbHBIE, SIBJISIOTCS
WUTIOCTPATUBHBIMU U HE OTPAHUYNBAIOLINMU.

Ecnu B HacTosilleM ONMCAaHUU KOHKPETHO HE OTMEYEHO HHOE, CChUIKU, CAEJaHHbIE B
(opMe enMHCTBEHHOTO YNCIIa, TAKXKE MOTYT BKIIFOUATh B ce0sl MHOXKECTBeHHOe uncio. Hanpumep,
(OpMBI €TMHCTBEHHOTO YHCIIa MOTYT OTHOCHUTBCS HJTH K OTHOMY, MJIM K OJTHOMY HJIH HECKOJIBKHM.

Hcnonb3yeMoe B HACTOALIEM ONHMCAHUU BBIPAXKEHUE «COEIWHEHHUS» OTHOCUTCS 10
MeHbLIEH Mepe K OHOMY coenuHenuto. Hanpumep, coenunenue ¢opmyisl (I) Bkirovyaer B ceOst
coenunenue popmyiel (I) 1 nBa umu Gonee coenuuennii popmysi (I).

Ecnu He oTMeueHO WHOE, MPEANOJaraeTcsi, 4To JIFOOOW reTepoaToM ¢ HEHACHIIEHHOU
BAJICHTHOCTBIO COAEPIKUT aTOMbl BOJIOPONA B KOJIMYECTBE, JOCTATOYHOM JMJISi HACBIIIEHHS
BAJIEHTHOCTEM.

Omnpenenenus, u3araeMble B HACTOSIIIEM JOKYMEHTE, O0JIQIal0T MPEUMYIIECTBOM HaJ
OTpENeNIEHUSIMH, U3JIO)KEHHbIMU B JIFOOOM MAaTEHTE, MAaTEHTHOW 3asBKe W/WIN OMyOJIMKOBAaHHON
NATEHTHOH 3as1BKE, KOTOPBIE BKIFOUEHBI B HACTOSIIIEE OMHCAHNE TIOCPEACTBOM CCHUTKH.

Huxe w3moskeHbl OnpeneneHust pasIMdHbIX TEPMHUHOB, HCIIOJIB3YEMbIX ISl OMHACAHUS
HACTOSIIEr0 H300peTeHns. DTH ONpeNeseHUsT OTHOCATCS K TEPMHHAM, IOCKOJBKY OHH
UCTIOJIb3YIOTCSI TI0 BCEMY OINUCAHMIO (€CJIM OHU MHBIM O0pa3oM HE OTPAHUYEHBbI B KOHKPETHBIX
CITy4asix) MJIK OTAEIBHO, UM KaK YacTh OOJbIIEH MPyIIIbL.

ITo BceMy OMUCAHUIO TPYMIBI U UX 3aMECTUTENIN MOTYT OBITh BBIOPAHBI CIIELIHATUCTOM
HacTosIIIel 00IacTH TEXHUKH C TIOJMYYeHUEM CTaOMIIbHBIX (PParMeHTOB M COSTUHEHUH.

CornacHO UCHIONB3yEMOMY B HACTOsALIEH 0OJIACTH TEXHUKHU yCIOBHOMY OOO3HAYEHHIO

-
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UCTIOJIb30BAJIN B CTPYKTYPHBIX (POPMYJIax HACTOSIIETO OMUCAHUS I OO03HAYEHUS CBSI3H,
KOTOpasl SIBJISIETCS] TOUYKON MPUCOETUHEHNST (PparMeHTa WM 3aMECTUTEIS K SIIPY MM OCHOBHOM

CTPYKTYype.

Hcnonb3yeMble B HACTOSIIIEM OMMMCAHUN TEPMUHBI KTaJIO» U «rajioreH» otHocstes K F, Cl,
Brul

Tepmun «unano» ornocurcs k rpymme —CN.

Tepmun «aMuHO» OTHOCHUTCS K Tpyrine —NH».

Tepmun «okco» oTHOCUTCS K rpymrme =0.

Hcnonb3yemblii B HACTOSIIIIEM OMHCAHUHM TEPMHH «AJIKII» OTHOCUTCS K HACBIIIEHHBIM
anudaruueckuM YyTrieBOJOPOAHBIM TPYINAM KaK C Pa3BETBJICHHOHN, TaK M HEPa3BETBIECHHOU
LIETIBIO, COAEp KALIMM, HanpuMep, ot 1 1o 12 atomoB yriepozna, ot 1 10 6 aTOMOB yriaeponaa u ot
1 1o 4 atomoB yriaepoza. [IpumMepbl aNKUIBHBIX TPYII BKIIFOYAIOT B ce0s €3 OrpaHUYeHUs METUJT
(Me), stun (Et), mpormun (Hampumep, H-IPOMMI U U30Mponwi), OyTun (Hampumep, H-OyTu,
u300yTUJI, BTOP-OyTHIT U TPeT-OyTHIT) U EHTHI (HapUMep, H-IEHTUJI, U30MEHTUJI, HEOTIEHTHII),
H-TEKCHJI, 2-METUJINEHTH, 2-3TUIOYTHIL, 3-METUJINEHTI U 4-MeTHIneHTu1. Eciiu yucna ctosr B
HIJKHEM HHAEKCce mocie cuMBoia «C», HIKHUH HMHAEKC 0ojiee KOHKPETHO O3HAYaeT YHCIIO
aTOMOB YIJIepOAa, KOTOpOe KOHKpETHasl rpymmna MoxkeT copepskath. Hanmpumep, «Ci-¢ ankumy
O3Ha4aeT aJKWJIbHbIC TPYIIbI C HEPA3BETBJICHHOW U PAa3BETBJICHHON LIEMbIO C AaTOMaMH yIJIepona
B KOJINYECTBE OT OHOT'O JIO LIECTH.

IMoapasymMeBaeTcsi, 4TO HCIOJB3YEMbIH B HACTOSIIEM OINMUCAHUU TEPMHUH «(PTOPATKUIDY
BKJIIOUAET HACBIIIEHHBIE aTn(aTUIECKHE YIIIeBOJOPOIHbIE TPYIIbI KaK C PA3BETBJIEHHOM, TaK U
HEPA3BETBJICHHON IIETIbI0, 3aMEIeHHbIe OJHUM WJIM HECKOJbKUMHU aToMamu ¢ropa. Hampumep,
noapasymenaercs, uto «Ci— ¢ropankmny Bkiodaer B cedst Cy, C2, C3 u C4 amKuIbHBIEC TPYIIIBI
3aMeIleHHble OIHUM WJIM HECKOJNbKMMH atomMamu (ropa. WiumocTpaTHBHBIE TMPUMEPHI
¢dropankuibHBIX Tpymn BKIOUaOT 0e3 orpanndenus: —CF; u —CH,CFs.

TepMUH «ITMAHOATKUITY BKJIFOYAET HACBIIEHHBIE AJIKHJIbHBIE TPYIIIbI C PA3BETBICHHON U
HEPA3BETBJICHHON IIETIhI0, 3aMEIeHHbIe OJTHON WM HECKOJbKUMH LuaHorpynnamu. Hampuwmep,
«iuanoankumy BriodaeT B cedss —CHCN, —CH2CH2CN u C1-4 MaHOATIKHUIL.

TepMUH «aMHHOAQJKWI» BKIIOYAeT HACHIIICHHbIE AJIKWJIbHbIE TPYMOIbl KaK C
Pa3BETBIICHHOW, TaK M HEPA3BETBJICHHON LIEMbIO, 3aMEIICHHbIE OMHOW WJIM HECKOJbKUMU
aMHHOBBIMU rpynnamu. Hampumep, «amuHoankmwm BkiaodaeT B ceds —CH2NH,, -CH,CH2NH; u
C1-4 aMUHOATIKHIL.

TepMUH «TUAPOKCHUATKWI» BKIFOUAET HACHIIICHHbIE AaJIKWJIbHBIE TPYMNIbl KaK C

paSBeTBHeHHOfI, TaKk U C HepaSBeTBHeHHOﬁ LOECIbKO, 3aMCUICHHBIC OI[HOI\/'I HUJIN HECKOJBbKHMHU
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TUAPOKCHIIBHBIMU Tpynmnamu. Hanmpumep, «runpokcuankmny Bkimodaer B ceds —CH2OH,
—CH;CH;OH u C1-4 rugpOKCHaTKUIL.

TepMuH «rHAPOKCUPTOPATKUI» BKIIFOYAET B Ce0sl HACHIIIEHHBIE AJKWJIbHBIE TPYIIIBI C
PA3BETBJIICHHON W HEPA3BETBJIEHHOW LEMNBbIO C OAHOM WM HECKOJIbKUMHU THMAPOKCHJIbHBIMH
IPyNnaMH U OAWH WM HECKOJIBKO aToMOB (ropa. Hampumep, «rugpoKCHPTOPATKIID BKIIOYAET
B cebss -CHFCH,OH, —CH>,CHFC(CH3)0H u Ci-4 ruapokcu¢pTopaiKui.

Hcnonb3yeMblil B HaCTOSIIEM ONMMCAHUU TEPMUH «LUKJIOAJIKUI» OTHOCUTCS K TPYIIIE,
MOJIYYEHHOU U3 HE apOMAaTH4YECKOM MOHOLIMKIMYECKOW WA MOJULUKINYECKON YIII€BOAOPOAHOU
MOJIEKYJIbl IIyTE€M YAAJIE€HUs1 OAHOIO aTOMa BOJOPOZa OT aTOMA YIJIEpPO/a HACHIIIEHHOTO KOJIbIIA.
HUnmocTpaTuBHble  TpUMeEphl  LUKJIOAJKHMIBHBIX  TIPYNI  BKJIKOYAOT 0€3  OrpaHHyYeHHs
LUKJIONPONWJI, IUKJIONEHTHI U LUKJIorekcui. Ecnu uncna B HHAEKCe CTOAT mociie cumaoia «C»,
TO MHJEKC O3Ha4daeT 0ojiee KOHKPETHO YMCIIO aTOMOB YIJIEPOAA, KOTOPOE MOXKET CONEepKaTh
KOHKpeTHasi ILuknoankwibHas rpynma. Hanpumep, «C3—Cs UIMKIOAJIKWI»  O3HAYaeT
LIUKJIOAJIKUJIbHBIE TPYTIIIBI C aTOMAMU YIJIEPOAA B KOJIMYECTBE OT TPEX A0 LIECTH.

Hcnonb3yeMblil B HACTOALLEM OMNHMCAHUU TEPMHH «AJKOKCHU» OTHOCHUTCSA K ANKUJIbHOU
rpynre, NPUCOCAMHEHHON K MCXOAHOMY MOJIEKYJIIPHOMY (parMeHTy 4depe3 aToM KHCIOpOJa,
Harpumep, merokcurpynne (—OCH3). Hanpumep, «Ci-3 aqkokcn» O3Ha4aeT aJKOKCHIPYIIIBI C
aTOMaMH yTriieposia B KOJUUECTBE OT OIHOTO JI0 TpeX.

Hcnonb3yemblii B HACTOSIIEM ONHCAHUM TEPMUH «aJKOKCHUAJKWUID» OTHOCUTCS K
AJKOKCUTPYIINE, MPUCOEANHEHHON Yepe3 CBOM aTOM KHUCJIOPOJAa K AIKUIIBHOHN Ipynne, KoTopas
NPUCOCIUHEHA K UCXOTHOMY MOJICKYJIIPHOMY (pparMeHTy, Hanmpumep, METOKCHMETOKCHIPYIINa
(—CH>OCH3). Hanpumep, «C2—4 aTKOKCHAJKWT O3HAYAET AIKOKCHAJIKUIIBHBIE TPYIIIbI C IBYMSI-
4yeTelppbMsi atromamu yriepona, takue kak —CH>OCHj3;, —-CH>CH>OCHj3;, —-CH>OCH:CH3 u
—CH>CH>OCH,CHs.

Hcnonp3yemoe B HACTOSIIIEM OINMCAHWM BBIpAKEHHE «(HapMaleBTUUECKH MPUEMIIEMBbIi»
OTHOCHTCS] K TAKUM COCIUHEHHUSIM, BELIECTBaM, KOMITO3ULMSIM W/WJIH JIEKAPCTBEHHBIM (hopMam,
KOTOpBIE MO pe3yJibTaTaM TINATEJIbHON MEAUIIMHCKON OLEHKU MOAXOMAT Ui MPUMEHEHUs Npu
KOHTAaKT€ C TKAHSMH JIOJEH WM JKUBOTHBIX 0O€3 W30BITOYHOH TOKCHUYHOCTH, Pa3IApaskeHUs],
AJIEPTrHYECKON PEaKIH WIH IPYTUX MPOOJIEM HIIH OCJIOKHEHUH B COOTBETCTBHHU C IPUEMIIEMBIM
COOTHOIIEHUEM ITOJIb3a/PUCK.

Coenunenust popmysisl (I) MoryT ObITh OOecTieueHbl B BUie aMOP(HBIX TBEPABIX TN WU
KPUCTAJUTMYECKUX TBEPAbIX Tel. JImodmimsanuss MOXKeT OBITh HCIONb30BaHA JJISI MOJYYESHHUS

coennaeHnit popmyiel (I) B BHIe aMOp(HBIX TBEPABIX TEIN.
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Kpome ToOro, cienyer moOHMMaTh, YTO COJNbBaThl (HAMpPUMEp, THAPATBI) COSTUHEHUMN
dopmynbr (I) Takke HaxomsTCs B mpenenax oObema HacTtosimero usodperenws. TepMuH
«CONIpBaT» O3Ha4YaeT (PU3MUECKyr0 accoumanuio coeawHeHuss Gopmynsl (I) ¢ omHolt nnmm
HECKOJIBKUMH MOJIEKYJIaMH PAcCTBOPHUTENSI, OPraHMYECKOro WM HeopraHnudeckoro. Taxas
¢dusnueckas accouuanys BKIOYAET B ce0s BOJOPOIOHYIO CBs3b. B oOmpeneneHHbIX Claydasx
COJNbBAT MOKET OBITh BBIAEIICH, HANIPUMED, €CJIM OJIHA WJIM HECKOJBKO MOJIEKYJ PACTBOPUTENS
BKJIFOUEHbl B KPUCTAJUIMYECKYIO pELIETKY KpHCTAUIH4eckoro teepporo tena. «CoipBar»
OXBaTBhIBAET W JKUAKO(A3HbIe, U OTAEIHUMbIE COJIbBATHL. IIpMBOAMMBbIE B KadecTBe MpuUMepa
CONIbBATBhl BKJIIOYAIOT B ce0s THAPAThl, JTAHONATHI, METAHOJSTBHL, H30MPONAHOJSATHI,
AlleTOHUTPUJIOBBIE COJIbBATHI U STUJIALIETATHBIE COIbBAThI. CIIOCOOBI CONMBBATALIMN U3BECTHBI U3
00J1aCTH TEXHUKH.

Pazauynble (OpPMBI TPOIEKAPCTB XOPOIIO U3BECTHBI 3 00JACTH TEXHUKH U OIIMCAHBbI B

a) The Practice of Medicinal Chemistry, Camille G. Wermuth et al., Ch 31, (Academic
Press, 1996);

b) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985);

c) A Textbook of Drug Design and Development, P. Krogsgaard—Larson and H.
Bundgaard, eds. Ch 5, pgs 113 — 191 (Harwood Academic Publishers, 1991); u

d) Hydrolysis in Drug and Prodrug Metabolism, Bernard Testa and Joachim M.
Mayer, (Wiley-VCH, 2003).

Kpome Toro, coenunenus: popmysl (1) mocie ux monydeHuss MOTYT OBITh BBbIIEIEHBI U
OYHILEHBI C TIOJYYSHUEM KOMITO3ULIMH, COAepPIKAIIeil KOJUUECTBO, IO MacCe HKBUBAJICHTHOE WU
bonee uwem 99%, coemuHenuss (opmynel (I) («B OCHOBHOM HYHCTOE»), KOTOPYIO 3aTeM
UCTIOJIb30BAJIH WJIM COCTABJISUIH, KaK OMUCAHO B HACTOsIIeM u3o0pereHun. Takue «B OCHOBHOM
yucThiey coeanHeHus Gopmyibl (I) Takke paccMaTpuBaiyd B HACTOSIIEM OMHMCAHUU KaK 4acTh
HACTOSIIIErO N300PETEHUSI.

IMonpasymeBaercsi, 4YTO «CTaOWUJIBHOE COEOMHEHHE» U «CTaOWJIbHAs CTPYKTypay
0003HAYAOT COENUHEHHE, KOTOPOE SIBJSIETCS JOCTATOYHO YCTOWYHMBBIM, YTOOBI COXPAaHSITHCS
NIOCJIE€ BBIACNIECHHSI 10 IPUEMIIEMOH CTETIEHH YHCTOThI 3 PEAKLIMOHHON CMECH U MOCIEAYIOIEro
BKJIFOYEHHsI B cOcTaB 3(peKTHBHOrO TepameBTHUECKOro cpeactsa. Iloppa3dymeBaercs, 4TO B
HACTOSIIIIEM H300PETEHNH OCYIECTBIEHBI CTAOMIIbHBIE COSTHHEHHSL.

ITonpasymeBaeTcs, YTO «TepaneBTHUECKU 3PPEeKTUBHOE KOJUUECTBO» BKJIIOUAET B ceOs
KOJINYECTBO OTHEIBHOTO COENUHEHHs [0 HACTOSINEMY H300pPETeHHI0 WM KOJIHUYECTBO
KOMOMHALMM 3asiBJICHHbIX COCIMHEHHH WM KOJHYECTBO COEIMHEHMS T[O HACTOSLIEMY
H300pETeHNI0 B KOMOMHALIMU C APYTUMH aKTUBHBIMU HHIPEIUEHTaMH, KOTOpble 3(p(EeKTHBHO

IEeMCTBYIOT B KauecTBe MHrHOuTOpa 1o oTHomeHuro kK TLR7/8/9, unu 3¢ dexkTuBHbI 11 neueHust
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WK MPOQUIAKTHKH ayTOUMMYHHBIX W/WJIM BOCTAJIUTENbHBIX OOJNIE3HEHHBIX COCTOSHHH, TaKHX
kak SLE, IBD, paccesHnslii ckiepo3 (MS), cunapom Illerpena u peBMaTOUAHbIN apTPHT.

Hcnonb3yeMblil B HaCTOSAIIEM AOKYMEHTE TEPMUH IIPOLIECC JICUCHUS» WUIIH «JIEUCHHUE»
O3HAYaeT JedeHne OOJIE3HEHHOTO COCTOSHUS Y MJIEKOIUTAIOIIETrO, B YaCTHOCTH, y 4YeNIOBEKa, U
npeaycMmarpuBaer: (a) TpeaynpexaeHHe BO3HUKHOBEHHsI OOJIE3HEHHOTO COCTOSIHUSL Y
MJIEKOIIMTAIOLIETr0, B YaCTHOCTH, €CIUM TAaKOoe MJIEKONUTAIOIIee MPEAPaCcHoOIOKEeHO K
OOJIE3HEHHOMY COCTOSIHHIO, HO €llle He AMAarHOCTHpoBaHO ero Hajmuue, (b) mHruOmposaHue

OOJIE3HEHHOTO COCTOSIHMSA, T. €., TpeKpalleHue ero pa3BuTus, wwiu (c) obnerdeHue

,
00JIE3HEHHOTO COCTOSIHUS, T. €., 00eCIeYeHIe perpeccu O0JIE3HEHHOTO COCTOSTHHSI.
IIpenycMoTpeHo, YTO COeNUHEHHMs TI0 HACTOSIIEMY U300PETEHUIO BKIIFOUAIOT B CeOst BCE
HU30TOIIbI ATOMOB, BCTPECUAOIIUXCsA B JaHHBIX COCANHCHUAX. H30TOonbl BKIKOYAIOT B Ce65[ TaKHUE
aTOMBbI, KOTOpPbIE UMEIOT TO K€ aTOMHOE YHCJIO0, HO pa3Hble MaCcCOBbIe YKciia. B kadecTBe oO1ero
npumepa 1 0e3 orpaHMYEeHHsI U30TOMbI BOAOPOAA BKIIIOYAIOT B cebs aeiiteputi (D) u tputwii (T).
Wzoronsl yriepona BkmouaroT B cebs PC u “C. MedeHble H30TONAMH COEIMHEHMS IO
HACTOSIILIEMY H300PETEHHIO, KaK MPAaBHIIO, MOTYT OBITh MOJYYEHbBI TPATULIMOHHBIMH METOAHKAMH,
U3BECTHBIMH CIEIHATNCTAM HACTOSIIEeH O0JacTH TEXHHWKH, WM CIOCOOaMH, aHAJIOTHYHBIMU
ONMHUCHIBAEMBbIM B HACTOSILEM JOKYMEHTE, C HCIOJb30BAHUEM TMPUEMIIEMOTO MEUEHHOTO
W30TOMAMU peareHTa BMECTO HEMEUEHOI0 peareHTa, HCIOJb3YEMOTO0 B MPOTHBHOM Ciyyae.

Hanpumep, metun (-CH3) Takske BKIIFOYaeT B ceOsl TPyTIbI ASHTEPUPOBAHHOTO METHIIA, TAKUE KaK

-CD:;.

Ilose3H0CTDH

UenoBeueckasi MMMYHHasi CUCTEMa 3BOJIIOLIUMOHUPYET C IENbI0 3aIIUThl OpraHu3Ma OT
MHUKpPOOPTaHU3MOB, BUPYCOB U APA3UTOB, KOTOPBIE MOTYT BbI3BATh HH(EKILHIO, 3a00I€BaHUE HITH
CMepr. C.]'IO)KHI:;IG perynﬂToprle MEXAaHU3MbI O6eCHe‘—II/IBaIOT, LITO6]:;I paBJII/ILIHI::Ie KJICTOYHBIC
KOMIIOHEHTbI UMMYHHOH CHUCTEMBI LIeJIeHANPaBJIeHHBIM 00pa3oM 00e3BPEeKUBAIN Uy KEPOIIHbIE
BEIIECTBA WJIM OPraHU3MbI, HE HAHOCS MPH 3TOM HEOOPATHMMOIrO WM 3HAYUTEBHOrO yiiepOa
UHIUBUAYYMY. XOTS HHULUUPYIOIHE (PaKTOPBI B HACTOSLIEE BPEMsI HE TIOJTHOCTHIO H3YUYEHBI, TIPU
aYTOI/IMMYHHbIX 60J'I€3H6HHI:;IX COCTOAHUAX I/IMMyHHaSI cucrteMa HaHpaBHﬂeT CBORKO
BOCHAJIUTENBHYI0 PEAKLMIO Ha LIEJIEBble OpraHbl y MOPAaKEHHOro MHAuBHAyyMa. Pasnuunble
AyTOUMMYHHBbIE  3a0OJieBaHUs OOBIMHO  XapaKTEePU3YIOTCS npeodIanar M WJIH
HepBOHaLIaJ'IbeIM nopameHHeM OeJIEeBOro opraHa HUJIN LEJIEBBIX TKaHefI, TAKHUX KaK CyCTaB HpI/I
peBMaTOI/II[HOM aprI/ITe, IIUTOBUOHASA JKEJIE€3a HpI/I aYTOI/IMMYHHOM TI/IpeOI/II[I/ITe, ueHTpaanas[
HEpBHAsI CUCTEMa MPHU PACCESTHHOM CKJIepO3e, TOIKENyI0YHasl Keie3a mpu caxapHoM nuadere [

TUIIA U KUIICYHUK MMPU BOCHAJIUTCIIBHOM 3a00/IeBaHNH KUIIEYHHKA.
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CoenuHeHus o HACTOSIIIEMY H300PETEHHIO HHTHOUPYIOT Mepeaaydy CUTHAJIOB C y4aCTHEM
Toll-monobuoro penenropa 7, wiu 8, wim 9 (TLR7, TLR8, TLRY) wimu ux koMOWHAIUN.
CootBercTBeHHO, coenuHeHuss (opmynel (I) mpUrogHBI MPH  JIEYEHHWH MATOJOTMYECKUX
COCTOSIHUH, CBA3aHHBIX C HMHIHOMPOBAaHHEM Iepeladdl CUTHAJIOB C Y4YacTHEM OXHOTO WU
Heckonbkux U3 TLR7, TLR8 wnum TLRO. K TakuM NaTOJOTHYECKHUM COCTOSIHUSIM OTHOCSITCS
3a0oneBanus1, ceasaHHble ¢ pernenrtopamu TLR7, TLR8 wmm TLRO, mpu KOTOpBIX YpOBHH
LIMTOKMHOB MOJIYJIUPYIOTCsI BCJIEACTBYHE BHYTPUKJIETOUHO Nepeaayvn CUTHAJIOB.

B KkoHTekcTe HACTOAIEr0o IOKYMEHTA TEPMUHBI «OCYIIECTBIEHHE JICUEHUS» WU
«JIeUEHHUE» OXBATBHIBAIOT JIEUeHHE OOJIE3HEHHOIO COCTOSHHS Yy MIIEKOIHUTAIOLIEr0, OCOOEHHO Y
YeJOBEeKa, M BKJIIOYAIOT: (a) MpenynpexaeHHe MM OTCPOUYKY BO3HMKHOBEHHsI OOJIE3HEHHOTrO
COCTOSIHUSI Y MJIEKOIIUTAIOLIETO, B YACTHOCTH, KOTZla TAKOE MJIEKOIUTAOIIEE NMPEAPACIONOKEHO
K Pa3BUTHIO TAKOTO OOJIE3HEHHOTO COCTOSIHHS, HO eIle He ObUIO IMarHOCTHPOBAHO KaK UMEIoIIee
ero; (b) nmomaBnenue OONE3HEHHOrO COCTOSIHHS, T. €. OCTAaHOBKY €ro pasBUTHS, W/HiH (C)
JAOCTHKEHHUE TOJIHOTO MJIM YaCTUYHOTO YMEHBIIEHHUsI CHMITOMOB WJIN OOJIE3HEHHOTO COCTOSTHUS
VWK cMATYeHNst, oOyierdeHst, ocnabaeHus WK u3JieueHns 3a00IeBaHNs ITH HApYIIEeHHs 1/ HITH
€ro CUMITOMOB.

BBuny ux akTuBHOCTH B KauecTBe ceneKTHBHbIX nHrnoutopoB TLR7, TLR8 mmu TLRO
coenunenust Gopmyibl (I) mpuroaHsl npu jedeHnu 3a00JIEBaHUM, CBS3aHHBIX C PELIENITOPAMHU
cemericrea TLR7, TLR8 wmu TLRY, B ToM umcine Oe3 OrpaHMYEeHHUs] BOCHAJIHTEIBHBIX
3a0oneBaHMii, TakuXx Kak Oone3Hb KpoHa, S3BEHHBIH KOJHUT, aCTMa, PEAKIUs «TPAHCIJIAHTAT
NPOTUB XO35MHA», OTTOPXKEHUE AJUIOTPAHCIUIAHTATAa, XPOHUYECKass OOCTPYKTHUBHas OOJie3Hb
JIETKUX; ayTOUMMYHHBIX 3a00yieBaHUl, Takux Kak OojesHb ['peliBca, peBMATOUIHBIA apTPHT,
CHCTEMHAasl KpacHasi BOJYaHKA, BOJYAHOYHBIH HEPpPUT, KOKHAS BOJYAHKA, [ICOPHA3,
AyTOBOCTIAJIUTENbHBIX 3a00J€BaHUH, B TOM HYHCJIE KPUOMHPUH-CBA3AHHBIX IEPHOIHYECKUX
cuanpomoB (CAPS), cesizanHoro ¢ peuentopamu TNF nepuoamueckoro cunapoma (TRAPS),
ceMelHoM cpean3eMHoMopckoi uxopanku (FMF), 6onesan Ctusuia, pa3BUBIIEHCS Y B3POCIIBIX,
IOBEHWJIPHOTO MJAMONATHYECKOr0 apTpUTa C CUCTEMHBIM HAuyajoM, MOJArpbl, MOAarpuueckoro
apTpuTa, HapylleHHii oOMeHa BeIIeCTB, B TOM 4YHCJIE caxapHoro pauabera 2-ro THIIA,
arepockiiepo3a, HHpapKTa MHOKap/a, HAPYLICHUH, MPUBOISIIINX K Pa3pyIIEHUIO KOCTHON TKaHH,
TaKUX Kak 3a00yeBaHe, MPUBOASLIEE K Pe30pOLIUN KOCTH, OCTEOAPTPHUT, OCTEOTIOPO3, CBA3aHHOE
C MHOKECTBEHHOW MHEJIOMOH 3a00JieBaHNe KOCTEH; MponnepaTBHBIX HAPYIIEHUH, TAKHX KakK
OCTPBII MHUEJIOT€HHBIN JIEWKO3, XPOHUYECKUI MUEJIOTE€HHBIN JIEHKO3, aHTHOT€HHBIX HaPYLIEHUH,
TAKMX KaK aHTMOTeHHblE HApYIIEHHUs, BKJIOYAOIINE COJUHBIE OMYXOJH, HEOBACKYJISAPU3ALUIO
IJ1a3 ¥ AETCKUE TeMaHTHOMBL, HH(EKITMOHHBIX 3a00JI€BaHHI, TAKUX KaK CETICUC, CETTTUYECKUHN [IOK

U LINTresule3; HeHpOoAereHepaTHBHbIX 3a00I€BaHN, TaKUX Kak Ooye3Hb AublreiiMepa, O0ye3Hb
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ITapkrHCOHA, WIIEMHUH TOJIOBHOTO MO3ra WJIM HEHpOAereHepaTHBHOE 3a00JIeBaHUE, BBI3BAHHOE
TPaBMAaTHYECKUM TIOBPEXKACHUEM, OHKOJOTMYECKHE U BHUPYCHBbIE 3a00JIEBaHMS, TaKHE Kak
MeTacTaTu4yecKkas MeJlaHoMa, capkoma Kamomu, MHOkecTBeHHas1 muenoma u BUY-unbekuns u
LIMB-perunut, CIIN]] COOTBETCTBEHHO.

Ecnu xoHKpeTHEe, K KOHKPETHBIM MaTOJOTMYECKHM COCTOSIHUSIM WJIH 3a00JI€BaHUSM,
KOTOPbIE MOKHO JIEUUTh C TIOMOLIBIO COEANHEHHH 10 HACTOSIIIEMY H300pPETEHHUI0, OTHOCATCS 0e3
OrpaHUYEHUs] TaHKpeaTUT (OCTPBIM WJIM XPOHUYECKUH), aCTMa, AJUIEPTHsl, PEeCIUpPaTOPHBIN
IUCTPECC-CUHAPOM Y B3POCHBIX, XpOHHMYECKass OOCTpyKTHBHasi  OONE3Hb  JIETKHUX,
IJIOMEPYJIOHE(PPUT, PEBMATOMIHBIA apTPUT, CHCTEMHAs KpacHas BOJNYAHKA, CKIEPOIEPMMS,
XPOHMYECKUH THpeouaut, Ooje3Hb I['peliBca, ayTOMMMYHHBIM TacTPUT, CaxapHbId 1auaderT,
ayTOUMMYHHasi TeMOJIUTUYECKas aHeMUs, ayTOUMMYHHas HEHTPONEHHs, TPOMOOLUTOIEHMUS,
aTONUYECKUN NepMaTUT, XPOHUYECKHH aKTUBHBIM TEMaTUT, MHUACTEHUs TIPAaBHUC, PACCESHHBIN
CKJIEPO3, BOCTIAIUTEIbHOE 3a00JIeBaHNe KMILIEYHNKA, SI3BEHHBIN KouT, OonesHb KpoHa, ncopuas,
peakuusi «TPaHCIUIAHTAT NPOTUB XO3dMHA», BOCHAJMUTENbHAs peaKLus, WHAYyLUPOBaHHAs
SHJIOTOKCHHOM, TyOepKyJie3, aTepoCKJIepo3, JereHepauusi MbIIIL, KaXeKCHs, NMCOPUaTHYECKUN
apTpur, cuHApoM Peiitepa, mojarpa, TpaBMaTHYECKMH apTPUT, KOpeBas KPAaCHyXa, OCTPbIN
CUHOBHT, 3a00NieBaHUE, CBA3aHHOE C [-KI€TKAMM IODKENyJOYHOH >kene3bl, 3a0oJieBaHus,
XapaKTEPU3YIOIINECs] MACCUBHON HHGUIbTpanueld HEeHTPOo(UIOB;, PEeBMATOUAHBIA CIOHIWIHUT,
NOAArpUYECKHi apTPUT U IPYTHE aPTPUTHBIE COCTOSHUS, iepeOpalibHasi MANSIPHs, XPOHUYECKOE
BOCHIAIUTENIbHOE  3a00JIeBaHME JIETKUX, CHJIMKO3, JIETOYHbIA CapKoOWIo3, 3a0oJeBaHue,
NpUBOsLIEe K Pe30pOLUH KOCTH, OTTOPIKEHUS AJUTOTPAHCILIAHTATA, JIMXOPAaKa U MUAITUH U3-32
uH(peKIY, KaXeKcusi, pa3BuUBLIAsAcs Ha (HoHe MHPeKrH, o0pa3oBaHHe KeJIOUA0B, 0Opa3oBaHHe
pyOLIOBOM TKaHU, SI3BEHHBIW KOJHT, JIMXOPAIKa, T'PHUIMI, OCTEOMOPO3, OCTEOAPTPHUT, OCTPBIH
MUEJIOTEHHBbINA JIEMKO3, XPOHMYECKHUN MUEJIOTEHHBIN JIEWKO3, METAacTaTHYeCKas MEJIaHOMA,
capkoma Kamomm, MHOKECTBEHHAs] MUEJIOMA, CETICUC, CENTHYECKUI IIOK U HIUreies; 0oJe3Hb
Anbureiimepa, Oonesnp [TapkHHCOHA, MIIEMHHM TOJIOBHOTO MO3Ta WM HEHpPOIEreHepaTHBHOE
3a0oneBaHNe, BbI3BAHHOE TPABMATHUECKUM IMOBPEXKIEHHEM; AHTHOT€HHBbIE HApPYIIEHUs,
BKJIOYAIOIINE COUAHbBIE ONMYXOJIH, HEOBACKYIAPU3ALIMIO T1a3 U AETCKHE FeMaHTMOMBbI, BUPYCHbIE
3a001eBaHMsI, BKIFOYAIOIINE OCTPBIHA remaTuT (B TOM yuciie renatut A, renatut B u rematut C),
BUY-undexuro u LIMB-perunur, CITHMJI, ARC wiu 310ka4ecTBeHHOE HOBOOOpA3OBaHUE U
reprec;, HHCYJbT, HIIEeMHs] MUOKap/ia, ULIEeMUs] IIPU UHCYJIbTE, CEpAEUHbIe PUCTYIIbl, THIIOKCHUS
OpraHa, THUIEpIUTa3Hs COCYAOB, pernep(y3nOHHOE IMOBPEKICHHE CEepAla MU IOueK, TpomOo3,
runepTpodust cepana, TPOMOMH-MHAYLHPOBAHHAS arperauus TPOMOOLUTOB, 3HAOTOKCEMUS
W/ WA CHHAPOM TOKCHYECKOTO IIOKA, MATOJOTHUECKNE COCTOSTHHSI, CBSI3aHHBIE C TPOCTATJIAHIH-

SHIOMEPOKCHUI-CUHTA30M-2, U My3bIpyaTka OOBIKHOBEHHAsl. B TaHHBIN BapUaHT OCYLIECTBIICHUS
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BKJIFOUEHBI CITOCOOBI JIEUEHUS, TIPH KOTOPBIX MATOJIOTHIECKOE COCTOSTHIE BHIOPAHO U3 BOYAHKH,
B TOM YHCJIE€ BOJTYAHOYHOTO HepuTa u cuctemMHoi kpacHoiu BodaHku (SLE), 6onesnu Kpona,
SI3BEHHOTO KOJINTA, OTTOPXKEHMs aJJIOTPAHCIUIAHTATa, PEBMATOMIHOIO AapTPUTa, IICOpHUa3a,
AHKWJIO3UPYIOIIETr0 CHOHAMINTA, NCOPHUATHYECKOrO apTPHUTAa U IMy3bIpUaTKU OOBIKHOBEHHOM.
Taxoke BKIFOYEHBI CIIOCOOBI JIEUEHUs], MPH KOTOPBIX MATOJOIMYECKOe COCTOSIHHE BBIOPAHO U3
UIIEMUYECKU-PenepPy3HOHHOTO MOBPEXKIEHHUs, B TOM YHUCIE HIIEMUYECKU-penepPy3HOHHOTO
NOBPEXKACHUST TOJIOBHOTO MO3ra, BO3HHUKAIOINErO B PE3yJbTaTe WHCYJIbTA, U HIIEMUYECKH-
penepy3MOHHOTO MOBPEXKAEHUS CEepALla, BOSHHUKAIOLIETO B pe3ysbTare WH(papKTa MHUOKapAa.
JpyruM crnocoOoM JieueHHs! SIBJIAETCSl CHOCO0, MPU KOTOPOM MATOJOTMYECKOe COCTOSIHHUE
NpeACTaBysieT COOONH MHOKECTBEHHYIO MUEJIOMY.

CornacHo OJTHOMY BapUaHTy OCYLIECTBIEHMs, coenuHeHus ¢popmyinsl (I) mpuroans! npu
JeYeHUH paka, B TOM uHciae MakpornoOyauHemun Banppenctpema (WM), nuddysHoi
KpynHOKJeTouHo! B-knerounoit mumdpomer (DLBCL), xpoHuueckoro auMpOLUTapHOro JIeHK03a
(CLL), xoxHol nuddy3HON KPYTHOKIETOUHOH B-K1eTouHO 1MM(pOMBI 1 IEPBUYHON JTHM(OMBI
HC.

Kpome Toro, muruburopst TLR7, TLR8 nmm TLRO mno Hacrosimemy H300peTEHUIO
UHTHOUPYIOT  OKCIPECCHUI0 MHAYLUPYEMBIX MPOBOCHAIUTENBHBIX OEJIKOB, TakKMX Kak
npocTrariaHanHa- Haonepokcua-cunrtasa-2 (PGHS-2), Takke Ha3piBaeMasi IUKJIOOKCHIE€HA30M-2
(COX-2), IL-1, IL-6, IL-18, xemokuHbl. COOTBETCTBEHHO, K JOIOJHUTEIbHBIM CBSI3aHHBIM C
TLR7/8/9 naTonoruueckuM COCTOSIHUSIM OTHOCSTCSI OTEK, aHAJIbIe3Usl, TUXOpaaKka u O0Jb, TaKue
KaK HEPBHO-MbIIIEYHas1 00JIb, TOJIOBHAs 00Jb, 00JIb, BBI3BAHHAS PAKOM, 3yOHast 00JIb U O0Jb IpU
aptpure. CoenuHeHHs MO HACTOSALIEMY HM300PETEHUIO TAK)KE€ MOXKHO NMPUMEHSITh IJIS JICYEHUS
BETEPUHAPHBIX BHPYCHBIX MH(EKIMI, TAKMX KaK JICHTUBHUPYCHbIE MHPEKINK, B TOM 4ucie 0e3
OTpaHUYEHUs] WH(EKIMH, BBI3BAHHBICE BHPYCOM HH(PEKIMOHHOH aHEMHUU Y JIOIIAAeH; WiIH
peTpPOBUpPYCHBIE MH(PEKLUNH, B TOM 4YHUCJie HH)EKIHUH, BBI3BAHHBIE BHPYCOM HMMYHONIE(PUIIUTA
KOIIEK, BUPYCOM MMMYHOAE(HLINTA KPYITHOTO POraToOro CKOTa M BUPYCOM HUMMYHOAepUIHTA
cobak.

Takum oOpa3om, HacTosiee H300pPETeHHe OTHOCHTCS K CrocodaMm JIedeHHsl TaKuX
NAaTOJIOTUYECKUX COCTOSTHHMN, MPENyCMaTPUBAIOIINM BBEACHNE HYKIAOIIEMYCSI B 3TOM CYOBEKTY
TepaneBTHUECKH 3PP EKTUBHOIO KOJIMYECTBA [0 MEHbLIEH Mepe ogHoro coenuHenus Gpopmyier (1)
iy ero conu. «TepaneBrudeckn 3¢ (HEeKTUBHOE KOJIUIECTBO» MOAPA3YMEBAIOT KaK BKIIOYAIOIIEE
KOJINYECTBO COCAMHEHUS 110 HACTOSALIIEMY H300PETEHHUI0, KOTOPOE MPU BBEIEHUH OTIIENBbHO WUJIH B
KOMOWHaIMU siBNsieTcss 3 (HEKTUBHBIM TSI HHTHOUPOBAHKS ayTOUMMYHHOTO 3a00JI€BaHUS TN

XPOHUYCCKOr0 BOCHAJIUTEIbHOTO 3a00JIEBaHUSI.
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CniocoObl JiedueHHsT aTOJOrHUeCKuX cocTosiHui, cBsi3aHHbIX ¢ TLR7, TLR8 unmu TLRO,
MOTYT IPEeNyCMaTPUBATh BBeeHNE coenrHeHni Gopmyisl (I) oTaensHO M B KOMOMHALIUH APYT
C IPYroM W/WIN APYTHMH MOIXOASIIUMH TEPANEBTUUYECKUMHU CPEACTBAMH, MPHUTOJHBIMU TPU
JIEYCHNH TAKUX MATOJOTMYeCKHX COCTOsTHIH. COOTBETCTBEHHO, «TepaneBTHIeCKU 3((eKTHBHOE
KOJINYECTBO» TAK)KE MOAPA3yMEBAIOT KaK BKIIFOYANOIEE KOJUYECTBO KOMOMHALMH 3asIBIISIEMBIX
coenuHeHui, koropoe siBisiercs 3¢pdexruabM s uarnOuposanuss TLR7, TLR8 umun TLRO
u/vunu neuenus 3aboneBanuii, cBsi3aHHbIX ¢ TLR7, TLRS8 wnu TLRO.

IIpumepsl TakuX APYTUX TEPANEBTHUYECKUX CPENCTB BKIIIOYAIOT KOPTUKOCTEPOUIIBI,
posnumpaM, Kanb()OCTUH, IUTOKHH-CYIPECCUPYIOIINE MPOTUBOBOCIANIUTENBHBIE JIEKAPCTBEHHBIE
cpencta (CSAID), unrepnelikun-10, TIFOKOKOPTUKOUIBI, CATMLIMIIATHL, OKCHJI a30Ta U JIPyTrHUe
UMMYHOZIETIPECCAHTBI, WHIMOUTOPBI SIIEPHOM TPAHCIIOKALMH, TaKue Kak AEe30KCHUCIEepryaluH
(DSG); HecTreponnHble MPOTUBOBOCTIATUTENbHbIE JiekapcTBeHHbIe cpencTBa (NSAID), Takue kak
ubynpodeH, neaekokcud u podhekokcud; CTepouabl, TaKue KaK MPEIHU30H WU IEKCAMETa30H,
IPOTUBOBUPYCHBIE CPENICTBA, TAKUE Kak adakaBHp; aHTHIPOIHU(EPATUBHBIE CPEICTBA, TAKHE KaK
merorpekcar, Jsedaynomun, FK506 (takponmumyc, PROGRAF®);, nporuBomManspuiinbie
CPEeACTBA, TaKNe KaK THAPOKCUXJIOPOXHUH, LIUTOTOKCUYECKHE JIEKAPCTBEHHbBIE CPEJICTBA, TAKUE KaK
asatunpuH u mukinodocdamun; naruouropel TNF-0, Takue xak TeHunamn, anturena k TNF wmn
pactBopumbiii peuentop TNF wu pamamunun (cuponumyc win RAPAMUNE®) wmm ux
MIPOM3BOHBIE.

BrlimeynomsiHyThIe IpyrHe TepaneBTUUECKHUE CPEACTBA NPU WX HCIONb30BAHUU B
KOMOWHAIIMY ¢ COCAMHEHUSIMU IO HACTOSIIEMY H300pPETEHUI0 MOKHO MPUMEHSITh, HAIIPUMEp, B
TeX KOJIMUECTBAX, KOTOpbIe yKa3aHbl B Physicians’ Desk Reference (PDR), miu B TeX KOJIHYECTBaX,
KOTOpbIe OYAyT UHBIM 00Pa30M OMpeeNieHbl CIEUATNCTOM B HACTOSIIIEH 00NMacTH TeXHUKU. B
crocofax Mo HACTOSIIIEMy H300PETEHHIO TaKOe APYroe OJHO MIIM HECKOJBKO TePaNeBTHYECKUX
CPEACTB MOXKHO BBOJAUTH 10, OAHOBPEMEHHO C WJIM TIOCIIe BBEICHUS] COSNMHEHHH 110 HACTOSLIEMY
u3o0perenno. Hacrosimee nuzodpereHne Takyke OTHOCUTCS K (PapMaLeBTHUECKUM KOMITO3ULIHSIM,
C TIOMOIIBIO KOTOPBIX MOKHO JICUUTh MATOJOTHMYECKHE COCTOSIHUS, CBSI3aHHBIE C PELENTOPOM
TLR7/8/9, B TOM 4mucCiie OMNMHCAHHBIE BBIIIE 3a00JIEBAHUS, OMOCPEIOBAHHBIE PELIENITOPOM
cemerictra IL-1.

Komnosnumu no HactosimeMy HU300pETEHUI0 MOTYT CONEPKaTh IPYTUe TEPANeBTHUECKUE
CPEACTBA, KaK OMHCAHO BBIIIE, U MOTYT OBbITh BBEIEHBI B COCTaB, HATIPUMEP, C HCIOJIb30BAHUEM
OOIIENPUHATBIX ~ TBEPAbIX WM JKUAKAX HOCUTEeNed Wiu  pasdaBUTENeld, a Takke
(apMareBTHIECKNX BCIIOMOTaTeIbHBIX COSAMHEHNH TOTO THIA, KOTOPBIH SIBJISETCS MOAXOAIIUM

s Tpedyemoro crocoda BBeAeHHs (HampuMep, BCIIOMOTaTeJIbHbIC BEINEeCTBA, CBS3YIOIIHE,
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KOHCEPBAHTHI, CTa0MJIN3aTOPBl, APOMATH3AaTOPbl U T. 1) COTJIACHO TaKUM TEXHHUKaM, KOTOpBIE
XOPOLIO U3BECTHBI U3 00JIACTH TEXHUKH IMOJy4eHHs (PapMaLeBTHYECKUX COCTABOB.

CoOOTBETCTBEHHO, HACTOsAIIEE M300pETEeHHE JOMOJHUTENIbHO BKIKOYAaeT B  cels
KOMITO3ULIMH, COAePIKaIie OAHO UITH HECKOJIbKO coennHeHni ¢popmydsl (1) u papmaneBrudecku
MIPUEMJIEMbIA HOCUTENb.

«DapMareBTHUECKH MTPUEMIIEMBIi HOCUTENb» OTHOCUTCS K Cpeze, OObIYHO MPHUHSATOH B
o0macTu 111 NTOCTaBKM OHOJIOTHUECKH AaKTHBHBIX CPEICTB JKUBOTHBIM, B YaCTHOCTH,
MIIeKONHUTAOIMM. PapManeBTHYEeCKH IpPHUEMJIEMble HOCHUTENN OBbUTH COCTABJIEHBI COTJIACHO
MHOXECTBY (PaKTOPOB, XOPOIIO M3BECTHBIX CIEIMAINCTaM HacTosel obnactu TexHuku. OHu
BKJIFOYAIOT B ce0s1 Oe3 orpaHuyeHust TUI U NPUPOAY CHOPMYJIHPOBAHHOIO AKTUBHOT'O CPENICTBA,
cyObeKTa, KOTOPOMY BBOIWIN COIEPIKALIYI0 CPEACTBO KOMIIO3ULIMIO, IMPEATOIaraeéMblil MyTh
BBE/ICHUS KOMIIO3ULMM, U TepareBTUYECKHH NMPU3HAK, KOTOPbIM Jjeumnu. PapmarneBTHUECKH
npUeMJIeMble HOCUTENH BKJIIOYAIOT B ce0st KaK BOJHYIO, TAK M HE BOIHYIO JKUJKYIO CpeNy, a TAKXKe
pasyMuHbIE TBEPbIE U MOJYTBEPbIC JIEKAPCTBEHHbIE (POPMbI. Takie HOCUTENIN MOTYT BKIIFOUATh
B ce0s1 HEKOTOPOE KOJMYECTBO PA3IMYHBIX HHIPETUEHTOB 1 1OOABOK B IOTIOJIHEHHE K AKTHBHOMY
CPENCTBY, TaKHE JOMOJHUTEIbHbIE HHIPEAUEHTH! ObUTH BKJIIOYEHBI B COCTAaB IO PSAAY NPUYHH,
Harpumep, Ayl CTaOWIN3ALMKM aKTHBHOTO CPENCTBA, CBS3YIOLIMX M T. I, XOPOIIO H3BECTHBIX
CreLaJnCTaM Hacrosined obmactu TexHMKH. ONUCAHUS NOAXONANX (hapMalleBTHUECKH
NPUEMJIEMBIX HOCUTENEeH 1 (PaKTOPOB, BKJIIFOUEHHBIX B UX BBIOOp, MPEICTABICHBI B PA3JIUYHBIX
JIETKO JOCTYIHBIX MCTOYHHKAX, TaKUX Kak, Hampumep, Remington's Pharmaceutical Sciences,
17th Edition (1985), kOTOpble BKJIFOUYEHBI B HACTOSIIEE ONMUCAHKE MPH MOMOLIM CChUIKH B CBOEH
TIOJTHOTE.

Coenunenus GopmyJisl (I) MOryT OBITH BBEACHBI JIFOOBIME CTIOCOOAMU, TOAX OSILIIAMU TSI
COCTOSIHUSI, KOTOPOE JICYMJIH, YTO MOXKET 3aBHCETh OT HEOOXOOUMOCTH B CalT-creruduyHOM
JICYCHUH WJIA KOJTMYECTBE OCTABIIEMOro coenuHerus popmyasl (I).

Taxke HacTosilee M300pETEeHHE OXBATHIBAECT KJIACC (PApPMALEBTUYECKUX KOMITO3HMLIUM,
comepxkammx coenuHenue Gopmynbl () M OOWMH MM HECKONBKO HETOKCUYECKHX,
(dbapMaLleBTHYECKU MPUEMIIEMbIX HOCHUTeNeH, W/wim pa3OaBUTENeH, W/MIM BCIIOMOTATEIbHBIX
CpeAcTB (COBMECTHO HA3bIBAEMBIX B HACTOSLIEM JOKYMEHTE MaTepHallaMH «HOCUTENSY) H, TIPU
HEOOXOIUMOCTH, Apyrue akTuBHble uHTrpenueHTbl. Coenunenus ¢opmynsl (I) mMoryt ObITh
BBEICHbI JIOOBIM MMOIXOMSIIUM IyTE€M, TMPENNouTUTENIbHO B (opme QapmarieBTuIecKoi
KOMITO3ULIMH, BBIIOJHEHHOW C BO3MOXKHOCTBIO TaKOTO MYyTH, U B J03e, 3(pdexTuBHON mst
npenycMmarpuBaeMoro JjeueHus. COenuHEeHUs] U KOMITO3WLMH B COOTBETCTBHH C HACTOSIIUM
u300peTeHneM, HampuMep, MOTYT OBITh BBEIEHBI IE€POPATBHO, UYEpe3 CIMU3HCTYI MU

MApPEHTEPAbHO, B TOM YHCII€ HHTPABACKYJIIPHO, BHYTPUBEHHO, BHYTPUOPIOLIMHHO, TOIKOKHO,
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BHYTPUMBILIEYHO M BHYTPUTPYAHMHHO B COCTaBax €AMHUYHOIO JO3UPOBAHUS, COAEp:KalluX
TpaIULHOHHBIE (hapMalleBTHYECKHU PHEMIIEMbIE HOCUTEIH, BCTIOMOTaTeIbHbIE CPEICTBA U CPEMBI.
Hanpumep, ¢apmaneBrudeckuii HOCUTENb MOXKET COAEp’KaTb CMECh MAaHHHUTA HJIM JIAKTO3BI U
MHUKPOKPUCTAJNINYECKON LIeJUTI0JI03bl. CMECh MOKET COZepKaTh JOMOJHUTENbHbIE KOMIIOHEHTHI,
TaKhe Kak CMasbIBalolllee CPENCTBO, HAIPUMEp, CTeapaT MarHus, U pa3pbIXJUTeNb, TAKOH Kak
kpocnoBunoH. CMech HOCUTENsT MOXET OBITh IOMELIeHa B JKEJATUHOBYIO Karcyjy HIN
cripeccoBaHa B Tabnerky. DapmauneBTHUecKas KOMIO3HMLHUS MOXeT ObITh BBEIEHa B BHIE
NepOpaIbHON JIEKAPCTBEHHOH (POPMBI MIM UH(Y3UHU, HATTPUMED.

Jns mepopaibHOrO BBEAEHMs (papMalleBTUYECKass KOMIIO3ULUS MOXKET HUMEThb (popmy,
Harpumep, TaOJNETKH, KamnCyJbl, OKMAKOH  KamCyJjbl, CYCIIEH3UH HIH  JKHUIKOCTH.
dapMaLeBTUUECKYI0 KOMIIO3UILMIO MPEATNIOYTUTENBHO BBINONHAIT B (OpMe eAUHUIIBI
JO3UPOBaHUs, COIEpIKallell OMpeAesNeHHOEe KOIMYeCTBO aKTUBHOrO uHrpeauenra. Hampumep,
(apmarieBTHYECKAs KOMITO3ULIUSI MOKET OBbITh MPENCTaBICHA B BUAE TAOJETKH WM KarCyJbl,
comep:Kalieil KOMU4eCTBO aKTUBHOIO HHIPEANEHTa B Anana3one ot npudausutensHo 0,1 go 1000
MI, NPEANOYTHTENbHO OT npubmmsurensHo 0,25 no 250 mr m Oonee MpeanodTUTENbHO OT
npubmusutensHo 0,5 mo 100 mr. IMomxopsimasi cyTodHas a03a AJIST YeIOBEKa HIIM JIPYroro
MIIEKOTTUTAIOLIEr 0 MOXKET IIUPOKO BAPbUPOBATD B 3aBUCUMOCTH OT COCTOSTHHS OOJIBHOTO U APYTUX
(bakTOpOB, U MOKET OBITh OMpeNeIeHa ¢ UCIIOIb30BAHUEM PYTUHHBIX CITOCOOOB.

JIrobas papmaneBTHUECKasT KOMIIO3UIMS, PEIyCMaTpUBaeMasi B HACTOSIIEM JTOKYMEHTE,
HaNpuMep, MOXKET OBITh JOCTaBJ€HA MEePOPAJbHO TPU TOMOIIM JIFOOBIX TPUEMIIEMBIX U
MOAXOASAIINX TepopabHbIX MpenapaToB. [IpuBonuMble B kauecTBe NpuUMepa MepopajbHbIe
npenaparbl BKJIOYAOT B ceOs 0e3 orpaHUuYEHUs, HapUMep, TaOJETKH, MACTUJIKH, JIEACHIBL,
BOJIHbIE 1 MACJIIHbIE CYCII€H3UU, AUCTIEPrHpPyeMble MOPOIIKH WU MPAHYJIbL, SMYJIbCUH, TBEPIbIE
U MSTKHE KarCyJbl, )KUAKHUE KalCyJbl, CUPOIbI U 3JUKCUPBL. PapMalieBTHYeCKUEe KOMITO3ULINY,
NpeHa3HAYCHHbIC JUJIsl TMEePOPAIbHOTO BBEINEHHS, MOTYT OBITh IOJIyYEHBl COMJIACHO JIFOOBIM
croco0aM, U3BECTHBIM U3 YPOBHS TEXHUKHU ISl U3TOTOBIIEHHS (PapMaleBTUYECKUX KOMITO3ULIHH,
NpeIHA3HAYCHHBbIX JUJIsl MEepOpPaNbHOTO BBeAeHHA. B nemsax obecredeHus: papmarneBTHUYeCKHX
npenapaTroB C MNPHUEMJIEMBIM BKYCOM (papMaLeBTHUECKash KOMITO3UIMS B COOTBETCTBHH C
HACTOSIIIUM H300pETEHHEM MOKET COZIEPIKaTh IO MEHbINEH Mepe OHO CPEACTBO, BIOpAaHHOE U3
NOACIIACTUTENEH, ApOMaTHU3aTOPOB, KpacHTeNeH, 0OBOJIAKMBAIOIINX CPEICTB, AHTUOKCHIAHTOB U
KOHCEpPBAHTOB.

Tabnerka, HarpuMep, MOKET OBbITh MOJIy4eHA MyTE€M CMEIINBAHHS [0 MEHbIIEH Mepe
onHoro coenuuenus popmye (I) Mo MeHbIIEH Mepe C OTHIUM HETOKCHUECKUM (papMalieBTUIECKU
NPUEMJIEMBbIM HATIOJHHUTENEM, TOAXOMALINM JUId M3TOTOBIEHHUs TaOnerok. [IpuBomumble B

Ka4eCTBE NPUMepa HAMOJHUTENN BKIIOYAIOT B ceOst Oe3 OorpaHWYeHUs, HalpUMep, WHEPTHBIE
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pazbaBuTeNny, Takue Kak, HapuUMep, KajblHs KapOOHAT, HAaTpusl KapOOHAT, JIAKTO3a, KaJbIIHs
docdar u Harpus Gocdar; rpaHyIUPYIOLINE CPEACTBA U PA3PBIXIIUTENN, TAKHE KaK, HAPUMED,
MHUKPOKPHUCTATMYECKAs] LEJUTF0JI03a, HATPUs KPOCKapMeJuio3a, KyKYpPY3HbIH Kpaxmanl u
ANBIMHOBAsT KHUCJIOTA;, CBS3YIOLIME CPENCTBA, TaKHe Kak, HAMpHUMEp, Kpaxmal, >KeJlaTHH,
NOJMBUHUJIIUPPOIIUIOH U apaBUIiCKasi KaMe/lb; U CMa3bIBAIOLIUE CPEICTBA, TAKUE KaK, HATIPUMED,
MarHusi CTeapar, CTeapuHOBas KUCJIoTa W Taibk. Kpome Toro, tabierka moxkeT ObITh OO
HETIOKPBITOH, JIMOO MOKPBHITOM M3BECTHBIMH METOAMKAMU JHOO IJIsi MAaCKUPOBKH IIJIOXOTO
NPUBKyCa HEMPHATHOTO HAa BKYC JIEKAPCTBEHHOI'O CPENCTBA, JIMOO Ui 3aJ€pKKHU pacrajga u
BCACHIBAHMSA AKTHBHOI'O WHIPENUEHTA B JKEIYAOYHO-KHUIIEYHOM TPaKTe ¢ OOecreyeHHeM TeM
CaMbIM ICHCTBUS aKTUBHOI'O MHIPEAMEHTA B TeUeHUe OoJiee uTeabHoro nepuoaa. [lpusonumere
B Ka4eCTBE IIPUMEpPa PaCTBOPUMbBIE B BOIE MACKUPYIOLIHE BKYC BELIECTBA BKIIIOYAIOT B ce0s1 Oe3
OrpaHUYEHUs THAPOKCUITPONTUIMETHIILIEIUIFONIO3Y H THAPOKCUIIPONTMIILEIUTI0JI03Y . [IpuBoauMbIe B
KauecTBe NpUMepa 3a[epKUBAIOIINME BpPEMsl BELIECTBA BKIIOUYAIOT B cebs 0e3 orpaHuveHus
STHIILEIUTIOJIO3Y M alleTOOYTUPAT LEJUTIOJIO3bL.

TBepble sKkenaTHHOBBIE KATICyJIbl, HAIPUMEP, MOTYT OBITh MOJYYEHbI MyTeM CMEIIUBAHHS
10 MeHbLIeH Mepe OmHOro coemuHeHus: ¢popmyisl (I) Mo MeHbIIeH Mepe C OJHHM HHEPTHBIM
TBEPAbIM pazOaBHUTENEM, TAKUM KaK, HApUMep, KapOoHaT KanbLus, pocdaT KaJabLus U KAOJIHH.

Msirkue JkeIaTHHOBBIE KalCyJIbl, HAPUMEDP, MOTYT OBITh IOJYYEHbI yTEM CMELINBAHMS
0 MEHbLIEH Mepe OTHOTo coenrHeHus popmyiel (I) Mo MeHbIIEH Mepe C OTHUM PaCTBOPUMBIM B
BOJIE HOCHTEJIEM, TAKHM KaK, HAmlpHMep, MOJUITUICHIJIMKONb, U 10 MEHbLIeH Mepe C OJHOU
MAacCJISTHOH CpeloH, TaKOW Kak, HampuMep, OPexXOBOE MAcio, JKUAKUI mapaguH U OJMBKOBOE
Macio.

BonHnas cycrieH3usi MOKeT ObITh MOJTyueHa, HAlPUMep, MyTeM CMEIIUBAHMS 110 MEHbIIEH
Mepe ogHoro coequHeHus Gopmyibl (I) Mo MeHbIIel Mepe ¢ OJHUM HATIOJTHUTENIEM, TTOAX OISIIIIAM
IUIE WU3TOTOBJIEHHWsI BOAHON CycrHeH3uH. [IpuBOAMMBbIE B Ka4yecTBE MpHMeEpa HAIMOJHUTEIH,
NOAXOALINE JUIsI W3TOTOBJICHHS BOAHOH CYCIEH3WH, BKJIIOHYAIOT B ce0si 0e3 orpaHuyeHws,

Harpumep, CYCIIEHAUPYIOLINe CpencCTBa, TaKue KaK HanpuMmep, HaTpus

>
KapOOKCHMETHIILIEIUIOI03a, METUJIIEIUTI0NI03a, THAPOKCUIIPONMIIMETHIIIEIUTION03a, HATPUs
AJbIUHAT, aJIbTUHOBAsl KUCJIOTA, MOJMBUHWINMUPPOIUAOH, TPAraKaHTOBAsl KaMelb U apaBUNCKas
KaMeb, TUCTIEPTUPYIOLINE WIH YBIKHAIOLUINE CPENICTBA, TAKUE KAK, HAITPUMED, BCTPEUAIO LTUNCS
B nipupoae ¢pocdaTu, HampuMep, JEIUTHH, MPOIYKThI KOHJACHCANHN aJTKUJICHOKCUA C JKUPHBIMU
KUCJIOTaMH, TaKue Kak, HamnpuMmep, MOJHMOKCUAITWIEHCTeapar, MNPOAYKTbl KOHAEHCALIMU
STUICHOKCHIA C JUIMHHOIETIOYEUHBIMH anu(aTUYecKUMU CIIUPTAMH, TaKUe Kak, Hampumep,

IrernrTaaCKkasTUJICHOKCHUIIETAHOII, NPOAYKTbI KOHACHCAIIMK STUICHOKCHIAA C  HEIOJIHBIMHU

CJIOKHBIMH 3(1)I/IpaMI/I, MOJIYYCHHbIMU M3 JKUPHBIX KHCJIOT U T'C€KCUTA, TAKHE KAaK, HAIIPpUMED,
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NOJMOKCUATUIICHCOPOUTMOHOOJIEAT;, M MPOAYKTHl KOHIEHCALWU STHUJIEHOKCHIA C HEMOJHBIMU
CIIOKHBIMU 3(Mpamu, MOJYYEHHBIMU U3 JKUPHBIX KHCJIOT M aHTMAPUIOB I'€KCHTA, TAKHE KaK,
HarpuMep, MOJU3THIEHCOPOUTAaHMOHOONEAaT. BomHas CycrieH3us Takke MOXKET COAEP)KaTh I10
MEHbILIEH Mepe OAMH KOHCEPBAHT, TaKOH Kak, HampuMmep, JSTWI- H H-IPONHI-Tapa-
TUAPOKCUOEH30aT; IO MEHbIIEH Mepe OAMH KPAacHUTeNb, 0 MEHbIIEH Mepe OIUH apOMaTH3aTOP
WU TIO MEHbLIeH Mepe OIUH IOJCIACTUTENb, B TOM YHCIe 03 OrpaHWYeHHUs, Hampumep,
caxapo3y, CaxapuH U acrapTam.

MacnsHple CyCHI€H3UH, HAlPUMep, MOTYT OBbITh IOJyYeHbl IYTEM CYCIEHIUPOBAHHS I10
MeHblIell Mepe omHoro coenuHeHust Gopmyinsl (I) mubo B pacTUTENPHOM Maciie, TAKOM Kak,
HarpuMep, apaxmucoBOE MACJIO, OJIMBKOBOE MACIO, KYH)KYTHOE Maciio 1 KOKOCOBOE Maciio; JIM00 B
MHHEPAJIbHOM Macjie, TAKOM Kak, Hampumep, >KUAKHH napaduH. MacnsHasi CyClieH3usl TaKxke
MOXKET COZIePKATh MO0 MEHbIIEH Mepe OIMH 3aryCTHTENb, TAKOW KaK, HAIpUMep, MUETTHHbIN BOCK,
TBEPAbII MapadH 1 LHeTHJIOBBIN ciupT. B nensix obecrieuenus cben0OHOM MACISIHON CyCIIEH3HU
MOTyT OBbITb 100aBJIEHBl B MACISIHYIO CYCIIEH3HIO MO MEHBIIEH Mepe OIMH M3 MOACIACTHTENEH,
YK€ ONHMCAHHBIX B HACTOSIIEM JOKYMEHTE BbILIE, W/WIIM 110 MEHbIIE Mepe OJUH apoMaTH3aTop.
MacnsiHas cycrieH3Usl JOMOJHUTENBHO MOKET COIEPIKaTh 10 MEHbINEH Mepe OJIUH KOHCEPBAHT, B
TOM 4HCiIe Oe3 OrpaHHYeHHs], HAIPUMep, AaHTUOKCHUAAHT, TAKOH KaK, HampuMmep, Oy THIINPOBAHHBIN
TUAPOKCUAHU3O0I U alib(a-ToKodepot.

JlucnieprupyemMblie MOPOLIKH M TPAHYJbI, HANpPUMEpP, MOTYT ObITh IOJyYEHBl MyTEM
CMELINBAHMSA IO MEHbLIeH Mepe OaHOro coenuHenus popmyssl (I) mo MeHbIIel Mepe ¢ OIHUM
OUCTIEPTUPYIOIIUM  H/WJIM  YBIQKHSIOIINM CPEICTBOM, IO MEHbIIEH Mepe C OXHHM
CYCHEHIUPYIOIUM CPEICTBOM H/HJIM 10 MEHbIIEH Mepe C OMHUM KoHcepBaHTOM. [Tonxonsimue
IVMCTIEPTUPYIOIUE CPEACTBA, YBIAKHSIOLINE CPENCTBA M CYCHEHIUPYIOIIHUE CPEACTBA YKe
omucaHbl Bble. [IprBOAMMBIE B KadecTBe MpHMEPa KOHCEPBAHTHI BKIOYAIOT B ceds Oe3
OrpaHUYEHUs], HAMPUMEpP, aHTHOKCUIAHTBI, HANpHMeEp, acKOPOMHOBYI kucioTy. Kpome Toro,
JVCTIEPTUPYEMbI€ TOPOIIKH M TPaHYJbl TaKXK€ MOTYT COAEp)KaThb MO MEHbLIEH Mepe OIHH
HAIOJIHUTENb, B TOM YHCJe O€3 OrpaHWYeHHUs], HAPUMEp, MONCIACTUTENH, apOMaTH3aTOPbl U
KPAaCUTEIH.

DMy JIbCHSI IO MEHBIIEH Mepe OHOTo coenuHerus Gopmyel (1), HanmpuMep, MOXKET OBITH
NOJIy4€Ha B BUAE IMYJIbCUU MacioO-B-Bozie. MacisiHas pasza sMyJIbCHH, CONEpIKaIluX COSAMHEHUS
dopmyinbl (I), MOkeT OBITh COCTaBJIeHA M3 M3BECTHBIX WHIPEAMEHTOB U3BECTHBIM CIOCOOOM.
MacnsHast ¢asa Moxer ObITh obecriedeHa C TIOMOLIBIO 0O€3 OrpaHHYeHHs, Harpumep,
pPAaCTUTENPHOIO Macja, TAaKOro Kak, HalpuMep, OJHMBKOBOE MAacCjO M apaxucoBOE Maclo;
MUHEPaJbHOTO Maclia, TAKOTO Kak, HalpuMep, *unkuii napadux; u ux cmeceir. Hapsiny ¢ Tem, 4ro

¢aza MOXKeT conep:kaTh TOJIBKO SMYJIBraTop, OHa MOXKET COIAEpKaThb CMECh MO MEHbIIEH Mepe
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OJIHOTO 3MyJbraTopa € KAPOM WJIM MAacjIOM MJIM M C XKUPOM, U ¢ MaciaoM. Ilomxoxsmue
SMYJIBTUPYIOIINE CPEACTBA BKIOYAOT B cebst O€3 OrpaHnYeHus, HalpuMep, BCTPEUAIOIIHECS B
npupone dochaTuabl, HapUMep, COEBBIN JELUTHH, CJIOKHBIE 3(UPBI MIIH HETIONHBIE CIIOKHBIE
5¢upbl, MOJYYEHHbIE W3 JKUPHBIX KHCIOT M AHTMAPUAOB TE€KCHTA, TAaKHE KakK, HampuMmep,
COpOMTAaHMOHOOJIEAT; U MPOAYKThI KOHJEHCALIUN HETIOJIHBIX CIIOKHBIX 3(UPOB C STHIEHOKCUIIOM,

TaKHUEC KakK HaIrpuMmep, HOJ'II/IOKCI/13TI/IHeHCOp6I/ITaHMOHOOHeaT. HpeI[HOLITI/ITeJ'IbHO,

,
rUAPOQUIBHBIL SMYJIbIaToOp BKIKYEH BMECTE€ C JHMIOQUIBHBIM 3SMYJIbraTOpPOM, KOTOPBIH
nericTByer Kkak craOwnuzatop. Takke MNpeanouTHTENbHO BKIKOYATh M MAcio, M JKHP.
Owmynbratop(sl) BMecTe co crabmmuzaropom(amu) Wi 0e3 TAaKOBOTO COCTaBISET(IOT) Tak
Ha3bIBAEMBIN HMYJIbIUPYIOIIUN BOCK, M BOCK BMECTE€ C MAcjiOM U JKUPOM COCTaBJIET TaK
HA3bIBAEMYIO  OMYJBTHPYIOLIVIO  MAa3eBYID OCHOBY, KOTOpas (OpMHPYET  MAacCIsIHYIO
AUCTIEPTUPYEMYIO a3y COCTAaBOB KPEMOB. DMYJIbCHS TAKXKe MOXKET COAEPIKaTh MOACIACTHTENb,
apoOMaTHU3aTOP, KOHCEPBAHT W/WJIM AHTHOKCHIAHT. DMYJIbIaTOPBl U CTAOMIIN3ATOPbI SMYJIbCUH,
NOAXOSIINE JUIi NPUMEHEHHs B COCTaBe B COOTBETCTBHM C HACTOSIIUM H300peTeHHEM,
BmouaoT B ceds Tween 60, Span 80, meTocTeapuioBBI CHHPT, MHUPHUCTHIIOBBIA CITUPT,
IJIMLEPUIMOHOCTEAPAT, HATPUS JIAYPUIICYNIb(aT, IIHLEPUIINCTeapaT OTACIbHO WIH C BOCKOM,
WIN JPYTHE BEIeCTBA, XOPOIIO N3BECTHBIE U3 YPOBHS TEXHUKH.

Coenunenust ¢popmyibl (I), Hanpumep, Takke MOTYT ObITh JOCTAaBJIEHbl BHYTPHBEHHO,
MOAKOKHO W/WITH BHYTPUMBILIEYHO B JIFO0ON (papMaleBTUYECKH MPUEMIIEMON M MOAXOISIIEH
UHBEKIIMOHHOU (opme. [IpuBOAIIMbIE B Ka4eCTBE MPUMEPa HHBEKIHOHHbIE ()OPMbI BKJIIOYAIOT B
ceOs1 Oe3 orpaHUYeHUs], HAPUMEP, CTEPUIIbHBIE BOAHBIE PACTBOPBI, COAEPIKAIIHE MMPUEMIIEMbIE
Cpenbl ¥ paCTBOPHUTEJIH, TAKHE KaK, HAIPUMED, BOJA, pacTBOp PUHTepa 1 M30TOHMYECKUI PacTBOP
HATpUSl XJIOPWMAA, CTEPUJIbHBIE MHKPO3MYJBCHM MAaCJO-B-BOJAE€ W BOIHbIE HIIH MACJSHbIE
CYCIIEH3HH.

CocraBbl 1151 TAPEHTEPATBHOTO BBEICHUSI MOTYT OBITh B (POpME BOIHBIX MJIM HEBOJHBIX
W30TOHUYECKHX CTEPHIIbHBIX HMHBEKLHOHHBIX PACTBOPOB WJIM CYCIEH3Wil. DTH PacTBOPHI U
CYCIEH3UH MOT'YT OBITh TMOJNYYEHbI M3 CTEPUJIbHBIX MOPOIIKOB HMJIM TPAHYJ C HUCIOJIb30BAHUEM
OJJHOTO WJIM HECKOJIbKMX W3 HOCHTENel MM pa30aBuUTeNel, YIOMSHYTBIX Uil MPUMEHEHUS B
coCTaBax [Jisi TMEpPOpPAJbHOTO BBEICHUS WJIM C HCIOJB30BAHUEM [PYTUX TMOAXOMASLINX
IMCTICPTUPYIOLIMX I YBJIKHSIOLIUX CPEACTB U CycrneHaupyroumux cpencts. CoequHeHus
MOT'YT OBITh PACTBOPEHBI B BOJIE, MOJHITHIICHIJIMKOJIE, POMUJICHIIUKOJIE, 3TAHOJIE, KYKYPY3HOM
Maciie, XJIONKOBOM Macjie, OPEXOBOM Macje, KYH)KYTHOM Macie, OSH3MJIOBOM CITHPTE, pacTBOpe
HATpUSl XJIOPUIA, TPArakaHTOBOW Kamenu W/wim B pa3iauuHbix Oydepax. [lpyrue
BCIIOMOTATeJbHbIE CPeACTBA M CIOCOOBI BBEAEHHUS XOPOLIO M LIMPOKO H3BECTHBI B

(dapmaLieBTHUECKON OTpaciau. AKTHUBHBI HHIPEIUEHT TaKXKe MOXKET OBbITh BBEINEH IMyTeM
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UHBEKIH B BUJIE KOMITO3UINH C TOIXOAS MU HOCUTEIISIMU, B TOM YHCJIE C COJIEBBIM PACTBOPOM,
OEKCTPO30H WM BOAOW, WM C wukionekctpuHoMm (T. e., Captisol), comoOunmsanueii ¢
COBMECTHBIM PACTBOPHUTEIIEM (T. €., MPOIHMJISHIIIUKOJIEM ) HIIH MULIEJISIPHON CONFOOMIN3anuei (T.
e., Tween 80).

CTepusibHBIM HHBEKLMOHHBIM TIPENapaToM TakKe MOKET ObITh CTEpPUIIbHBIN
WHBEKIIMOHHBI PACTBOP WM CYCIIEH3Us] B HETOKCHUYECKOM IapEHTEPATbHO TMPUEMIIEMOM
pazbaBuTeNe WK pacTBOPUTEIE, HATIPUMEP, B BUe pacTBopa B 1,3-Oyranguone. [IpuemiembiMu
cpenaMy M PacTBOPHUTESIMM, KOTOPBIE MOTYT OBbITh HCIOJB30BAHBI, SIBISIFOTCS BOAA, PAaCTBOP
Punrepa u n30TOHNYECKUI pacTBOP HaTpus xjopuaa. Kpome Toro, crepuibHbIe HEJIETYy4ne Maca
TPAJAULIMOHHO MCIOJIB3YIOT B KAYECTBE PACTBOPUTENSA WIHM CyCHeHAUpPYROLEn cpeabl. s 3Toin
LIEJTH MOKET OBbITh MCIIOJIb30BAHO 000 JIETKOE HENETy4Yee Macjo, B TOM YHCHIe CHHTETUYECKHE
MOHO- WiM aurnuiepuabl. Kpome TOro B MONYyYE€HHWH WHBEKIHOHHBIX CPEIACTB HAXOMST
MPUMEHEHNE )KUPHBIE KUCIIOThI, TAKHE KaK OJISTHOBAsI KUCIIOTA.

CrepusibHasi MHBEKIIMOHHAS MUKPOIMYJIbCHUS MACJIO-B-BOZE, HANpPUMEp, MOMKET ObITb
nojiy4eHa myteM 1) pacTBOpeHHs MO MeHblued Mmepe omHoro coenuHeHus (opmynsr (I) B
MacisiHOM (pase, TaKOW Kak, HANpUMep, CMeChb COEBOTO Macja M JICLMTHHA, 2) OObeAMHEHUs
copepakamieit coequaenust Gopmyinnl (I) macnsHol (a3l CO CMEChIO BOABI U TJIMLEPUHA H 3)
00paboTku KOMOMHAIMU C 00pPa30BAHUEM MUKPOIMYJIBCHH.

CrepusibHasi BOOHAs WM MAaCJsiHAasE CYCIEH3UST MOXET OBbITh TOJy4eHa COTJIACHO
criocobaM, yrke M3BECTHBIM U3 YPOBHs TEXHHKH. Hampumep, CTEpUIbHBIN BOIHBIN PacTBOP WU
CYCITEH3HsI MOT'YT OBITh MOJTy4YeHbI C HETOKCUYECKUM MTapEHTEPATIbHO MPUEMIIEMBIM pa30aBUTEIEM
WIN PaCTBOPUTENIEM, TAKUM Kak, Harpumep, 1,3-0yTaHanoun; a cTepuiibHasT MACIIsIHASL CY CIIEH3Us
MO’KET OBITh TIOJIlyd4€Ha CO CTEPHJIbHBIM HETOKCUYECKUM MPHEMJIEMbIM PACTBOPUTENIEM WJIH
CYCHEHIUPYIOIEH Cpefo, TAKUMHU KaK, HalpuMep, CTePHIIbHBIE HEJIETy4Yne Maciia, HalpuMep,
CHHTETHYECKHE MOHO- WJIM TUTJIHIEPHUIbL, W JKAPHBIMU KHCIOTaMH, TAKUMH KakK, HaIpUMED,
OJIEMHOBAsI KICJIOTA.

dapMaLleBTUYECKH TPHEMIIEMbIE HOCHUTENH, BCIIOMOTATEJbHBIE CPENCTBA U CPEbI,
KOTOpBIE MOTYT OBITh HCIIONB30BAHBI B (PApPMALIEBTUYECKUX KOMIIO3HIIUSIX B COOTBETCTBHH C
HACTOSIIIUM H300pEeTeHneM, BKITIOYAOT B cedsi 6e3 orpaHuyYeHus: MOHHble OOMEHHHKH, OKCHJT
ATMOMUHUS, aJIOMHHHS CTeapar, JICUUTHH, CaMO3MYJbIUPYIOIIUECS] CHCTEMbl JOCTaBKH
nekapcTeeHHOro cpencrsa (SEDDS), takue kak d-anbga-trokodepon nomustuneHriaukons 1000
CYKIIMHAT, TOBEPXHOCTHO-aKTHBHBIE BEIIECTBA, HCIOJNb3yeMble B  (hapMaleBTHYECKUX
IO3UPOBaHHBIX (hopMax, Takue kKak Tweens, MOJMITOKCHIMPOBAHHOE KaCTOPOBOE MAcCiIO, TAKOE
kak noBepxHocTHO-akTHBHOE BemectBo CREMOPHOR (BASF), wmm ppyrue mnonoOHbie

NOJIUMEPHBIC MaTpPpULbl AJId AJOCTAaBKH, CbIBOPOTOYHBIC 6eJ'IKI/I, TaKkhe KakK dYeJOBEYeCKHIl
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CBIBOPOTOUHBINA anbOyMuH, OydepHble BemecTBa, Takue Kak (ocdarbl, rIUIMH, COPOUHOBYIO
KUCJIOTY, Kalusi copOar, HEMOJNHble TIULEPUIHbIE CMECH HACBIIEHHBIX >KUPHBIX KHCIOT
PaCTUTENBHOTO MPOUCXOXKACHUS, BOAY, COJHM WJIHM 3JEKTPOJUTHI, TAKHE KaK IMPOTAMHHCYJIb(AT,
muHaTpus ruppodocdar, kamus ruapodocdar, HATPUA XIOPUA, UHKOBBIE COJH, KOJUIOMIHBIA
OKCHJ] KPEMHHMSI, MAarHUSI TPUCHIIMKAT, TIOJIMBUHIITUPPOJIMIOH, BELIECTBA HA OCHOBE LIEJITFOJIO3H,
NONU3TUIEHTJIMKONb, HATpUsi KapOOKCHMETWIILEIUIFONO3Y, MOJMAKPUIAThl, BOCKH, OJIOK-
NOJMMEPhl TMOJHMATHIIEHA M TOJMOKCHUIIPOIMJIEHA, TOJUATHICHIJIUKONb W IIEPCTSHOM JKUp.
HuknonekcTpuHbl, Takue Kak anbpa-, Oera- M TraMMa-LUUKIOAEKCTPUH, WIH XHUMHYECKH
MOAU(HUIMPOBAHHBIE TPOU3BOHBIE, TAKUE KaK F'UIPOKCUAKMIILUKIOAEKCTPHHBI, B TOM YHUCIE 2-
U 3-TUAPOKCUNIPONMILUKIOASKCTPUHBL, WIH JPyTUe COMIOOUIM3UPOBAHHBIE ITPOU3BOMHBIE,
TaKXK€ MOTYT OBITb YCIELIHO WUCIIONIB30BAHbI IJIS YIIYULIEHUs JOCTABKH COEAMHEHHuil dopmyd,
OIUCBIBAEMBIX B HACTOSIIIIEM JTOKYMEHTE.

@dapmMarieBTHUECKN aKTHBHbIE COCAMHEHHs B COOTBETCTBUH C HACTOSIINUM H300peTeHHEM
MOryT ObITb 00paOoTaHBl COIJIACHO TPAAMLMOHHBIM (hapMaleBTUYECKUM CcrocobaM st
HOJIyYeHHUs] MEIULMHCKUX CPEACTB U BBENEHHsI OOJBHBIM, B TOM HYHCJIE JIIOJIIM H IPYTUM
miiekonuTaromuM. PapMareBTH4ecKie KOMIO3HLIUH MOTYT OBITh IOABEPTHYTHI TPAJAULIMOHHBIM
(dapmaleBTHUECKMM ONepauusM, TaKUM KakK CTepWIIM3aLMsl, W/WIH MOTYT COAEpKarh
TPAAULIMOHHBIE BCIOMOTATENIbHBIE CpPEACTBA, TAaKHE€ KaKk KOHCEPBAHTHI, CTaOMIIN3aTOPHI,
YBJIXKHSIOIUE CPEICTBA, IMYJIbraTopbl, Oydepnt u T. 1. TabneTku U NUIIOJIU MOTYT OBbITh, KpOME
TOTO, TMOJIyYEHBbI C SHTEPOCONIOOMIBHBIMU TOKPBITHSAMH. Takue KOMIIO3ULUU TaKXe MOTYT
CozlepKaTh BCIIOMOTATEJIbHBIE CPENCTBA, TAKHE KAaK YBJIAKHSIOIINE CPEICTBA, IOJCIACTUTEINH,
apOMAaTU3aTOPBI U OTAYIIKH.

KonnyecTBa BBOOMMBIX COEAMHEHUIN W PEKUM TO3HPOBKH IUIS JIEYEHUS] OOJIE3HEHHOTO
COCTOSIHUSI COEeIMHEHHMSIMU /YT KOMITO3HLIUSMU B COOTBETCTBUH C HACTOSIIIUM H300pETEeHHEM
3aBUCST OT psAfa (pakTopoB, B TOM YHCIIE BO3PACTA, MACCHI, TI0JIA, COCTOSIHUS 3[10POBbsl CYOBEKTa,
TUNa 3a00JIEBaHUs, TSDKECTH 3a00JIEeBaHUs, MYyTH M YaCTOTHI BBEIEHHS, a TAKXKE KOHKPETHOTO
UCTIOJIb3YEMOT0 COeTUHEeHUs. TakiuM 00pa3om, pekuM JO3HPOBKH MOXKET LTMPOKO BAPbHUPOBATH,
U MOXET OBITh OTIPENIEJIeH 10 CTAHAAPTHON METOIUKE C HCIIOJIB30BAHUEM CTAHJAPTHBIX CIIOCOOOB.
MoskeT ObITh pUeMIIEMOl CyTo4YHast 103a oT npudamsuTenbHo 0,001 mo 100 mMr/kr Maccel Tena,
NPEANoUTUTENbHO OT mpubmnmsutenbHo 0,0025 no mpubnmsurensro S0 MI/KT Macchl Tenla U
HanOoJiee MpeanoYTHTENbHO OT npuomm3uTenbHo 0,005 o 10 mr/kr macces! Tena. CyrouHas 1o3a
MOXeT ObITb BBEICHA OTHOH-YETHIPbMS TO3aMH B CYTKH. J{pyrue cxeMbl JO3UPOBAHUS BKIFOYAIOT
B ce0s OZIHY 103y B HENEJIO M OJIHY 03y B JBYXCYTOUHBIN [IUKI.

Jns TepanmeBTUYECKHX LeJel aKTUBHBbIE COEAMHEHHUS B COOTBETCTBHH C HACTOSILINM

I/1306peTeHI/IeM 00BIUHO O6"beI[I/IH$II-OT ¢ OAHUM HJIHM HECKOJIbKHMH BCIIOMOIaTCJIbHBIMH
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CpeACTBaMH, NMPHEMJIEMbIMH U YKAa3aHHOTO NMyTH BBeAeHHus. [Ipu mepopasbHOM BBEIEHUU
COEMHEHUs] MOTYT OBITh CMEIIaHbl C JIAKTO30W, C€axapo3oi, KpPaxMaJbHBIM MOPOLIKOM,
CIIO)KHBIMH 3(pMpaMy LEJUTIOJIO3bI U aJIKAHOBBIX KHCJIOT, AJKHJIBHBIMH CIOXHBIMH 3(upaMu
LIEJUTFOJIO3B], TAJbKOM, CTEAPUHOBOW KHCJIOTOH, MAarHus CTe€apaToM, MAarHusi OKCHIOM,
HATPUEBBIMHU U KaJbIIMEBBIMU COJISIMH (POCHOPHON M CEPHOI KHUCIIOT, JKEITATUHOM, apaBUICKON
KaMeJIbl0, HaTPHUs alIbTMHATOM, MMOJIMBUHWJIMTUPPOIUIOHOM H/WUJIH MOJIMBUHIIIOBBIM CIIUPTOM, a
3aTeM TaOJIeTHPOBAHbI WM MHKATCYJHUPOBAHBI ISl yAOOHOrO BBeAeHMs. Takue Kamncysbl UIIH
TabJIETKN MOTYT COAEPKaTh COCTaB KOHTPOJIUPYEMOTO BBICBOOOKIECHHUS, KOTOPbIH MOXET OBITH
o0ecriedyeH B AUCTIEPCUU aKTUBHOTO COEIMHEHNS B TUAPOKCUITPOITHIMETHIILIEIITFONIO3€E.

dapmarieBTHYECKHE KOMITO3ULIUU B COOTBETCTBHH C HACTOSIIIUM H300pETEHNEM COepKaT
1O MEeHbLIIeH Mepe oHOo coennHeHne Gopmyibl (1) 1 HEOOsI3aTENBHO AOMOJHUTENBHOE CPENCTBO,
BBIOPAaHHOE U3 KaKoro-mudo (apMaleBTHYECKH MPUEMIIEMOrO HOCUTEJNS, BCIIOMOIraTeIbHOIO
CpencTBa U cpenpl. AJbTePHATHBHbBIE KOMITO3HLIUHI B COOTBETCTBUH C HACTOSIIIMM U300peTeHnEM
comepkat coenuHeHue (opmyasl (I), onmceiBaeMoe B HACTOSALIEM MAOKYMEHTE, WIH €ro
IPOJIEKAPCTBO U (papMaLeBTHYECKH NMPUEMJIEMbIl HOCHTENb, BCIIOMOTATEIbHOE CPENCTBO HIIH
cpeny.

Hacrosimee n3obpereHne Takke OXBaThIBaeT roToBoe m3nenue. [lompasymeBaercs, 4To
UCIIONIb3yeMOe B HACTOSIIEM OIMCAHWU IOTOBOE H3/eJHe BKIIOYaeT B cebs 0e3 orpaHMYeHus
HaOOpBI M YIaKOBKU. | OTOBOE H3MeNHe MO HACTOSINEMY HM300pEeTEeHHI0 BKIIOYaeT B cedst: (a)
niepBbIii KoHTelHep; (b) GpapMareBTHYeCKy0 KOMITO3HILIMIO, HAXOASIIYIOCS B IEPBOM KOHTEHHEpE,
NPUYEeM KOMIIO3ULIUSI COAEPKUT. TEePBOE TEepPaleBTHYECKHE CPEICTBO, BKJIOUAromiee B ceds:
COEIMHEHUE 0 HACTOAIEMY M300PETeHHI0 WM ero (papMaleBTUYEeCKH MPUEMIIEMYIO COJIEBYIO
dbopMy; U (C) MHCTPYKIMIO TO TMPUMEHEHHUIO, B KOTOPOH yKa3aHO, 4To (hapmManeBTHYeCKas
KOMITO3ULIMSI MOXKET OBITh HMCIOJB30BAHA JJISL JIEYEHUS] BOCHAIUTENIbHOTO HApYLISHUs W/HIN
ayTOUMMYHHOTO 3a0ojieBaHusi (kak ompexnenaeHo Bbime). CoOracHO JApPyroMy BapuUaHTY
OCYILIECTBJIEHHS B HHCTPYKIMH MO MPUMEHEHHUIO YKa3aHO, 4TO (papMalieBTHYeCKasi KOMIIO3HLIUS
MOXET OBITh UCTIOJIB30BaHA B KOMOMHAIIMH (KaK ONPEENICHO BBIIIE) CO BTOPBIM TEPANIEBTHUECKUM
CPEACTBOM sl JIEYEHUs] BOCHAJHUTEIBHOIO HAPYIIEHHsS W/HMIM ayTOUMMYHHOTO 3a00JIeBaHMUS.
I'oToBOE M3nENMe AOMOJHHUTEIBHO MOXKET BKIHOUATh B ceOs: (d) BTOpoil KOHTelHep, mpuyem
KOMITOHEHTHI (2) U (b) HaAXOAATCSI BO BTOPOM KOHTEHHEpe, a KOMIIOHEHT (C) HAXOAUTCS B HJIH 32
npenesaMu BTOPOro KoHTelHepa. Haxoxxnenne B mepBOM U BTOPOM KOHTEHHEpPAx O3HAYAET, YTO
COOTBETCTBYIOLIMH KOHTEHHED COAEPIKHUT MPOAYKT B CBOUX Mpeaesax.

IlepBblii  KOHTEHHEP SBISETCS NPUEMHHKOM, HCIOJNB3YEMbIM Ui  BMEIIEHHS
bapmMareBTHIECKONH KOMITO3UIUHA. DTOT KOHTEHHEP MOKET OBITh JUJIsl U3TOTOBJICHUS, XPaHEHHS,

MePEeBO3KU W/WJHM OTHENbHON/MaccoBOl mnponaxku. IlepBblii KOHTeHHep NpeaHa3HA4YeH st
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3amuThl (yakoHa, OaHKH, cocyna, KOJObl, HIMpuIa, TIOOWKA (HAampuMmep, IUIsi U3TOTOBIEHHS
Kpema) win JrOOoro Apyroro KOHTEHHepa, MCIONb3YEMOTO U M3TOTOBJICHUS, COIEPKAHMS,
XpaHEHWs WK pactpenesneHus (apManeBTHIECKOro MPOAYKTa.

Bropoil KOHTelHEp MCHONB30BAIM JJI1 COAEPXKAHUSL MEPBOrO KOHTEWHepa W,
Heo0s13aTeNbHO, MHCTPYKIUU 110 IpUMeHeHU 0. [Ipiumeps! BTOporo KOHTelHepa BKIIIOYAlOT B ce0st
0e3 orpaHu4eHHss KOPOOKU (HAmpuMep, U3 KapTOHA WM TUIACTUKA), JIOTKH, KAPTOHHBIE TapHhl,
nakeTsl (HarpuMep, OyMaXKHbl€ WM MJIACTUKOBBIE MAKETHI), MAKH U MEUIOYKH. MHCTpYKIHs At
NPUMEHEHUS] MOKET ObITh (PM3NYECKH NMPUKPEIUIEHA K BHEIIHEH YaCTH MepPBOro KOHTEHHepa npu
MIOMOLIH JIEHTBI, KJIesi, CKOOKH MJTH IPYTHM CITIOCOOOM NMPUKPEIUIEHUS HIIK OHA MOKET HAaXOAUTHCS
BHYTPU BTOPOro KOHTeliHepa 0e3 cpencTB pU3nUecKoro NpUKpPEIyIeHus K IepBOMYy KOHTEHHEpY.
ANbTepHaTUBHO, MHCTPYKLUS IO IPUMEHEHHIO pa3MelleHa CHapyKu BTOPOro KoHTeliHepa. Ecnu
OHa pa3MeleHa CHApyKH BTOPOrO KOHTEHHepa, SBIAETCS NPEANOYTUTENbHbIM, YTOOBI
MHCTPYKLHUS 110 IPUMEHEHUIO OblTa (PH3MYeCKH NPUKPEIUIeHa IPU MTOMOLIH JICHTBI, KJiest, CKOOKH
WIH IPYTUM CIIOCOOOM NPUKpPEIUIeHHs. AJIbTEPHATHBHO, OHA MOXKET IMPUMBIKATh K I KacaThCsl
BHELIHEH 4YacTH BTOPOro KOHTelHepa 0e3 pr3n4eckoro mpuKperIeHs.

HHCTpyK1Ms O MPUMEHEHUIO SIBJIIETCS] 3TUKETKOM, SIPJIBIKOM, MAPKUPOBKOH U T. I1., T€
yKa3aHa MH(POPMALHsI, KOTOpasi OTHOCUTCS K (papMaLeBTUIECKOH KOMITO3ULINH, HAXOMASLIEHCS B
NepBOM KOHTeliHepe. YKa3aHHYI MH(POPMALUIO OOBIMHO YCTAHABIMBAET KOHTPOJBHBIH OpraH,
peryaupyromuii 00JacTi, B KOTOPOI MPOJaeTcs TOTOBOE M3neiue (HarmpuMep, Y paBieHue Mo
KOHTPOJIIO Ka4ecTBa MPonoBoJbcTBUS U MenukaMmeHTOB CIIIA). CornacHO OmHOMY BapuUaHTY
OCYLIECTBJICHHs] B MHCTPYKLIMH JJIsl MPUMEHEHHsI KOHKPETHO YKa3aHbl TIOKA3aHMS, I KOTOPBIX
Obuta omoOpeHa (apMareBTHUECKasi KOMIO3ULIUSA. MHCTPYKIMS O MPUMEHEHUIO MOXKET OBITh
cIenaHa u3 JrOOoro Marepualia, Ha KOTOPOM IMOJIb30BATENb MOXKET MPOYHUTATh COAEPIKAIIYIOCS B
HEM WK Ha HeM uHpopMariio. Hanpumep, HHCTPYKLUS 11O MPUMEHEHHIO C/IeJIaHa 3 MaTepuaia,
NPUTOAHOTO JUIS mevatu (Hampumep, OyMaru, IUIacTHKa, KapToHA, (DOJNBrH, MOKPBITOH KieeM
Oymarn wiM IUlaCTHKa M T. 1), Ha KOTOpPOM Oblia cocTaBiieHa TpeOyemass wH(pOpmanus

(HampuMep, Hare4YaTaHa WA HAHECEHA).

Cnoco6b1 mosryueHust

CoenuHeHHsT MO HACTOSIIEMY H300pPETEHHUI0 MOTYT OBITh MOJYYEHBl PA3TUYHBIMU
criocobamu, XOpOLIO U3BECTHBIMU CIIEUANICTY B 00JIaCTH OpraHn4eckoro cuuresa. CoequHeHus
10 HACTOSIILEMY M300PETEHHI0O MOTYT OBITh CHHTE3UPOBAHBI C MPUMEHEHHUEM OMHCAHHBIX HIKE
Croco0OB BMeECTE CO CIMOCOOaMHU CHHTE3a, M3BECTHBIMH M3 OOJACTH OPraHUYeCKOH XHMHUHU
CHHTE3MPOBaHMs, MM HX BapHALMSMH, KaK OTMEYEHO CMEeLHaJNCTaMHU HACTOsIed o0aacTH

TexHukd. [lpennmoururenpHbE CHOCOOBI BKIIOHAIOT B ceOs 0Oe3 OrpaHHYeHus: CrocoOsbl,
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ONHMCaHHbIE HIXKe. Bce mUTHpyeMble B HACTOSIIEM ONMMCAHUU CCHUIKHM BKIIFOYEHBI B HACTOSIIEE
ONMCAaHUE BO BCEH CBOU MOJHOTE MPU MOMOIIH CCBUIKH.

CoenuHeHHs1 MO HACTOALIEMY H300PETEHHIO MOTYT OBITh IOJIYYEHBI C MPHMEHEHHEM
peakuuii 1 METOAMK, OMMCAHHBIX B HACTOSINEM paszeie. Peakunu mpoBOOWIN B PaCTBOPUTENSX,
NOAXONALINX JUIS UCIIOJIb3YEMBIX PEAreHTOB M BEIIECTB, U OHU SIBIISFOTCS MOIXOASIIUMH JJIs
OCYILIECTBIIIEMBIX MpeBpameHnil. Takke, MpHU ONMUCAHWU TPENCTABJIEHHBIX HIDKE CIIOCOOOB
CHHTE3a SIBJIIETCS TIOHATHBIM, YTO BCE MPEAJIOKEHHbIE PEAKLIMOHHBIE YCIIOBHUS, BKJIIOUYasi BHIOOP
PacTBOPUTENS, PEAKLIMOHHYIO aTMOC(epy, TEMIIEpaTypy PeakLyy, JIUTEIbHOCTb SKCIIEPUMEHTA
U METOJUKH WCCIIENOBAHUS, BbIOpPAaHbL, YTOOBI OBITH CTAHIAPTHBIMU YCJIOBUSIMH IJII TaKOTO
B3aUMOJIEIICTBUS, KOTOPbIE AOJDKHBI OBITH JIEFKO MOATBEPKAEHBI CHEMAJIHCTOM HACTOSIIEeH
obnactu TexHukd. Crenuamucty o0NacTH OPraHUYeCKOro CHHTe3a OyAeT TOHSTHO, 4TO
(byHKLHOHAbHASA TPYIIA, IPUCYTCTBYIOIIAs B PA3JIMYHBIX YACTSIX MOJIEKYJIbI, 1OJKHA COBIIAAATh
C TNPEAJIOKEHHBIMH pEareHTaMH U peakuusMU. Takue OrpaHHYEHUs IO OTHOLICHUIO K
3aMECTUTEJISIM, KOTOPbIe COBMECTHMBI C PEAKIIMOHHBIMU YCJIOBUSMH, OYAYT JIETKO OYEBHIHBI
CMELUATIMCTY HACTOSIIEH 00NacTH TEXHUKH, W TOTJa CIEAYeT HCIIONb30BaTh AJbTEPHATUBHBIE
criocobbl. UHOTHA Oyner HeoOxoanma MoaupUKALHsI TOPsAKA CTa Ui CHHTE3a HIIN BBIOOP OHOM
KOHKPETHOW CXeMBbl Ipolecca Hajg Ipyrod Uil TONy4eHHs TpeOyeMOoro COeAMHEHMs 10
HacTosimeMy u3oOpereHnto. Takke OyaeT OTMEYEHO, YTO APYrUM BaKHBIM NPHHLUIIOM IIPH
TUTAHUPOBAHMH JIFOOOTO MyTH CUHTE3a B 3TOW 00JIACTH SBJISIETCS PALIOHAIBHBIN BHIOOD 3aIUTHON
TPYIIbL, HCHOJB3YEMOH JJIsl 3aIIMThl PEAKLHOHHOCIOCOOHBIX (DYHKIIMOHAIBHBIX TPYIII,
NPUCYTCTBYIOLINX B COEAMHEHHSIX, OMHCAHHBIX B HACTOSLIEM H300pETeHUH. ABTOPHUTETHBIM
UCTOYHHUKOM, B KOTOPOM ONKCAaHbl MHOTHE AalbTePHATHBBI ISl KBaJH(PHULHUPOBAHHOTO
NpakTUKyoLero cneuuanucta, sisisiercss Greene and Wuts (Protective Groups In Organic

Synthesis, Third Edition, Wiley and Sons, 1999).

IIpumepsl

IIpenapatsl coenunennit popmyinl (I) 1 mMpoMeKyTOUHBIE COEAMHEHUS], HCIIONIb3yEeMble
NpU TOJyYeHUH coequHeHnuid ¢popmysl (I), MOryT OBITH MOJTYyYEHBI C TPUMEHEHHUEM MPOLENYpP,
NOKA3aHHBIX B CIENYIOIUX MPUMepax, U POACTBEHHbIMU mpoueaypaMu. CrocoObl U yCiIoBus,
UCTIONIb3YEMBIE B 3THX MPHUMEPax, U (pakTHUECKUe COEAMHEHUs], TIOJYYCHHbIE B 3TUX MPUMeEpax,
HEe TpeIHa3HAa4YeHbl Ui OrPAaHUYEHHs, HO TIOAPAa3yMEBAEeTCs, YTO OHHU TIOKA3bIBAIOT, Kak
coequHenus: ¢opmysel () moryr ObiTh modydeHsl. FMcxonHble BeIIeCTBA W PEAreHTHI,
UCTIONIb3YeMblE B 3THX NpUMepax, KOraa He ObUTH IMOJydeHbl MPOLEAYPOH, ONMHCAHHOW B

HaCTOAIIEM I/1306peTeHI/II/I, OOBIYHO SIBJISIFOTCSI HJIH KOMMECPYECCKU NJOCTYITHBIMU, UJIM ONIHCAHbI B
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XUMHYECKOH JIUTEPaType, WIN MOTYT OBITh MOJYYEHBI C MIPUMEHEHHEM MPOLIENypP, OMMCAHHBIX B

XUMHUYECKON JINTEPaType.

COKPAIITEHUA
Ac aleTUi
ACN ALETOHUTPUIT
AcOH YKCyCHasl KUCJIOTa
6e3Boz. 0e3BOIHBII
BOJ. BOIHBIN
Bn OeH3un
Bu OyTin
Boc TPeT-0yTOKCUKAPOOHNUIT
00.KoI. OO0BEMOB KOJIOHKH
DCE UXJIOPITaH
DCM IUXJIOPMETaH
DMAP JUMETUIIAMUHOIIUPUIUH
DMF auMeTuihopMaMun
DMSO IUMETHIICY b OKCHT
EtOAc STUJIALIETaT
Et STUI
EtOH 3TAHOJ
H v Hy BOZIOPOA
9, 4. WIK 4ac. 4ac(bl)
hex reKcaH
i u30
IPA W30MPONUIOBBIN CIUPT
HCI COJIsTHasl KUCJIOTa
B2XX BBICOKO3((hEeKTUBHAS JKUAKOCTHAS XpoMaTorpadus
KX KUJIKOCTHAsE XpoMaTtorpadus
M MOJIIPHBII
MM MUJUTUMOJISIPHBIN
Me METHUJI
MeOH METaHOJI
MI'1t Merarepu

MUH. MUHYTa(bI)



81

MUH MUHYTa(bI)

ML (M+H)*

MC Macc-CIeKTPOMETpus
H wm H HOPMAJIbHBIN

NBS H-OpPOMCYKIIMHUMH
HM HAHOMETP

HM HAaHOMOJIAPHBIN

NMP N-merunnuppoauaux
Pd/C NaJIJIAANHA Ha yIJiepoae
Ph benmn

PPh; Tpupenunpochun

Pr MIPOITHIL

PSI (yHTOB Ha KBaJIpaTHbIN MIOHM

Bp. yaepxx.  Bpewms yAepKUBaHUS

HACHBILL. HACBILICHHBIN

CoX cBepXKpUTHUecKas (urongHast xpomarorpadus

TBAF ¢dTopun TeTpadyTHIAMMOHHUS

TEA TPUITHUIIAMUH

TFA TpUPTOPYKCYCHAST KHCIIOTA

THF teTparuapodypan

T3P 2.4,6-tpunponui-1,3,5,2,4,6-rpuokcarpuphosphorinane-2,4,6-Tpuokcun

npeakataau3arop  2-ro  nokojeHuss  RuPhos:  xmop(2-mpuuumknorekcungochuno-2',6'-
aunzonponokcu-1,1'-oudennn)[2-(2"-amuno-1,1'-0udenwn) |nannanuii(1l)
npeakataausarop  2-ro  mokojenuss ~ XPhos:  xiuop(2-gurmkiorekcungocdunro-2',4',6'-

Tpunzonponui-1,1'-6upennn)[2-(2'-amuno-1, 1'-6udennn) |namraauii(11)

YcnoBus aHanutu4deckon u npenaparusHoil BOXKX:

QC-ACN-AA-XB: Kononka: Waters Acquity UPLC BEH C18, 2,1 x 50 MM, 1,7 MKM 4acTHIIBI,
INoneuxHas daza A: 5:95 aunerorutpmn:oga ¢ 10 MM anerara ammonust; [logsrkHas dasa B:
95:5 aueronurpuin:sona ¢ 10 MM anerara ammonusi, Temnepatypa: 50 °C; I'paguent: 0-100% B
B TeueHue 3 MuHYT, 3aTteM 0,75-muHyTHOE BhImepkuBanue npu 100% B; Dmrouwms: 1,0 mi/muH,
Herexunst: Y@ npu 220 HM.

QC-ACN-TFA-XB: Kosnonka: Waters Acquity UPLC BEH C18, 2,1 x 50 MM, 1,7 MKM 9aCTHIIBI,
IoneuxHas daza A: 5:95 aneronutpuin:ona ¢ 0,1% tpudropykcycHoit kucioroii; [TonsrkHast

daza B: 95:5 auneronurpmn:Boma ¢ 0,1% TtpudropykcycHoii kucnoroi; Temmeparypa: 50 °C,
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I'panuent: 0-100% B B Teuenue 3 munyT, 3atem 0,75-mMuHyTHOE BhIAepkuBanue npu 100% B;
Omonwst: 1,0 mn/mun; Jerekuns: Y@ mpu 220 HM.
Meronuka Al: L3 Acquity: Kononka: OKXMC) UPLC BEH C18, 2,1 x 50 mm, 1,7 MKM 4aCTHIIBL,
INoneuxuas dasza: (A) Boxa; (B) anerorurpun;, bydep: 0,05% TFA; HUuarepsan rpaguenta: 2%-
98% B (0 - 1 mun) 98%B (mo 1,5 mun) 98%-2% B (mo 1,6 mun), Bpems rpaguenra: 1,6 mus,
Ckopocts smroruu: 0,8 mi/mus;, Bpemst ananmza: 2,2 muH; Jereknus: Herektop 1: Y@ npu 220
uM; Jlerextop 2: MC (EST).
Meronuka Bl: L2 Aquity(4); Kononka: QKXMC) UPLC BEH C18, 2,1 x 50 mm, 1,7 MM
gactunpl, Ilonemxnas ¢asza: (A) Boma, (B) aueronurpmn; bydep: 0,05% TFA; Huarepsan
rpanuenta; 2%-98% B (0 - 1 mun) 98%B (mo 1,5 mun) 98%-2% B (mo 1,5 mun); Bpems
rpaauenta; 1,8 mun; Cxopocts smronuu: 0,8 mu/muH, Bpems ananuza: 2,2 muH, Jlerekuus:
Jerextop 1: Y® npu 220 um; Jerexkrop 2: MC (ESTY).
Metoauka D1 SCP: Kononka: Waters Acquity UPLC BEH C18, 2,1 x 50 mwm, 1,7 MKM 4aCTHLIBI,
INonswxkHast dasza A: 5:95 auneronurpuin:oaa ¢ 0,1% TpudropykcycHoii kucioroit;, IlogsuxHas
daza B: 95:5 aueronurpun:sona ¢ 0,1% Tpudropykcycnoit kucnoroit; Temneparypa: 50 °C;
I'panuent: 0-100% B B Teyenue 3 munyrt, 3atem 0,75-MuHyTHOE BblAepskuBaHue npu 100% B;
Omronust: 1,11 m/mun; derexkuus: Y@ npu 220 HM.
Mertonuka D2 SCP: Kononka: XBridge C18, 19 x 200 MM, 5 mkwm yactuupl, [TonmkHas daza A:
5:95 aueronurpwi: Boga ¢ 10 MM anerara ammonust; [logsuwxkHast dasza B: 95:5 aneronuTpui:
Boza ¢ 10 MM auerara ammonust; I'panuent: 10-50% B B Teuenue 20 MUHYT, 3aTe€M S-MUHYTHOE
BbInepkuBanue npu 100% B; Dmouwms: 20 mu/mun. derekuuns: Y@ npu 220 HM.
Meronuka D3 SCP: Kononka: XBridge C18, 19 x 200 MM, 5 mkm uactuibl, [logsuxkHas daza A:
5:95 aneronutpwn: Boma ¢ 0,1% TtpudropykcycHoii kucnoroi; IlogsuxkHas daza B: 95:5
anetonutpwi. Boaa ¢ 0,1% tpudropykcycHoii kucioroit;, I'paguent: 6-46% B B Teuenue 20
MUHYT, 3aTeM 4-MHUHYTHOE Bbiiep:kuBanue npu 100% B; Dmroums: 20 mu/mun. [derekuus: Y@
pu 220 HM.
Meronuka E11PAC: Kononka: Waters Xbridge C18 4,6 x 50 MM 5 um wactunsr, [Tonsmwknas dasa
A: 5:95 aneronurpmirBoma ¢ 10 MM anerara ammonus; llogBwkras ¢asza B: 95:5
aueToHuTpui:oaa ¢ 10 MM aunerata ammonus. Temneparypa: 50 °C; I'paguent: 0-100% B B
tedenne 1 munyThL, Dmonus: 4 mi/muH; Jderexiust: YO npu 220 HM.
Meronuka F1 iPAC: Kononka: Waters Acquity BEH C18 2,1x50 MM 1,7 MKM 4YacCTULBL
[MonewxHast paza A: 5:95 aneronurpun:sona ¢ 0,1% tpudropykcycHol kucnoroii; [TonBrkHas
¢daza B: 95:5 aneronurpun:Bona ¢ 0,1% tpudropykcycnoit kucnoroit; Temneparypa: 50 °C;
I'paguent: 0-100% B B Teuenue 2,20 munyT, Dmronus: 0,800 m/mun; derekuus: Y@ npu 220

HM.
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Mertonnka G1: Kononka: SymMetry C8, (250 x 4,6 MM), SmMkm vactunsl, [TonemwkHas dasa A:
1:1 aueronutpun. TFE ¢ 10 MM anerata ammonust; [Tonsmwxras ¢aza B: 1:1 aneronurpmn: TFE ¢
10 MM anierata ammonus;, Temneparypa: 50 °C; I'panuent: 0-100% B B Teuenue 25 MUHYT, 3aTeM
0,75-munyTtHOe BhiepkuBanue npu 100% B; Dmronus: 1,0 mu/mun; derekius: Y@ mpu 220 HM.
Meronuka H1 (C®X): Kononka: Luxcellulose-4 (250 x 4,6 MM), 5 mkm gactuisr, %COz: 50%,
% Copacteopurens: 50 % 0,4 % uzonponun amuH B Metanox;, Temnepatypa 30 °C; Dmronus: 120
g/muH, Jerexumst: Y@ npu 230 HM.
(A): Kononka-Ascentis Express C18 (50 X 2,1 mM-2,7 mxm) IToas. paza A: 10 MM NH4COOH B
Boge: ACN (98:02); IToxs. ¢paza B: 10 MM NH4COOH B Bone: ACN (02:98), I'panuent: 0-100%
B B Teuenue 3 munyT, Dmonust = 1 Mi1/MuH.
(D): Kinetex XB-C18 (75 x 3 MM) 2,6 mukxpon, Pactsopurens A: 10 MM ¢dopmuara aMMOHUS B
Bone: aueroHutpun (98:02); IlogBmxknas ¢aza B: 10 MM ¢opmuara amMMoHus B Boze:
aueronutpmi (02:98); Temneparypa: 50 °C; I'paguent: 0-100% B B Teuenue 3 munyT, CKOpOCTh
smormu: 1,1 mu/mun; derexuus: Y@ npu 220 HM.
(E): Komonka: Ascentis Express C18 (50 x 2,1) mm, 2,7 mkm; IlomgBmwkHas dasza A: 5:95
aneronutpmi: Boxa ¢ 10 MM NH4OAc; ITonsmxknast ¢asa B: 95:5 aneronurpun: Boga ¢ 10 MM
NH4OAc; Temneparypa: 50 °C; I'panuent: 0-100% B B Teyenue 3 munyt; Dmrorust: 1,1 mMi/mMuH.
(F): Komnonka: Ascentis Express C18 (50 x 2,1) mm, 2,7 mkm; IMomBmwknas daza A: 5:95
aneronutpm: Boza ¢ 0,1% TFA; INonewxHast daza B: 95:5 aueronutpuin: Boga ¢ 0,1% TFA,;
Temnepatypa: 50 °C; I'paguent: 0-100%B B Teuenue 3 munyT; dmorust: 1,1 mi/MuH.
(G): Kononka: Waters Acquity UPLC BEH C18 (2,1 x 50 mm), 1,7 mukpon; Pacteopurens A =
100% Boma ¢ 0,05% TFA; PactBoputens B = 100% aneronutpun ¢ 0,05% TFA; rpaguent = 2-
98% B B Teuenme 1 muHyThl, 3atem 0,5-muHyTHOE BbIIepkuBaHue npu 98% B; Cxopoctb
smormn: 0,8 mu/mun; erexkuus: Y@ npu 220 HM.
(H): Kononka: Acentis Express C18 (50 x 2,1 mM) 1,7 mxm, Acentis C8 NH4COOH 5 mun. M,
IMonewxHast ¢asza A: 10 MM ¢opmuara ammornst: ACN (98:2), IMoxemwkHas ¢asza B: 10 MM
¢dopmuara ammonus: ACN (2:98), rpaguent: 20%-100% B (0-4 mun); 100% B (4-4,6 mun),
Omronmst: 1 Mu/MuH
(D) Kononka: Sunfire C18 (4,6 x 150) MM, 3,5 mkwm; ITonsrkHas ¢asa A: 5:95 aneroHuTput: Boga
¢ 0,05% TFA,; TlogsmxHas dasza B: 95:5 aneronurpun: Bona ¢ 0,05% TFA; Temnepatypa: 50 °C;
I'papuent: 10-100%B B Teuenne 12 munyT; Jmrorust: 1 Mi/MuH.
(J) Kononka: Sunfire C18 (4,6 x 150) mm, 3,5 mxwm; [Togsuxaas dasza A: 5:95 aueToHUTpHII: BOAa
¢ 0,05% TFA; IMonemwxkHas ¢aza B: 95:5 aneronutpu: Bona ¢ 0,05% TFA.
(K) Waters Acquity SDS IlonemwxkHast ¢asza: A: Boga B: ACN; 5%-95%B B Teuenne 1 muH;
Wnrepan rpaauenta: 50%-98% B (0-0,5 mun); 98%B (0,5 mun-1 mun); 98%-2% B (1-1,1 mun);
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Bpewmst smroumu: 1,2 mun; Ckopocts smmorun: 0,7 mir/muH, Bpemst ananuza: 1,7 mun; Jlerexuus:
Jerexrop 1: YO npu 220 um; Jlerekrop 2: MC (ES™).
(L) Acquity UPLC BEH C18 (3,0 x 50 mm) 1,7 mxm. Bydep: 5 MM anerata aMMoHus
INoneuxuas ¢aza A: Bydep:ACN (95:5); ITonuwxuas ¢aza B:Bydpep: ACN (5:95) Meroauxka:
%B: 0 Muna-20%:1,1 mun -90%:1,7 Mun-90%. Bpewms smounu: 2,25 mun; Cxopocts sarouuu: 0,7
mi/mun, Jlerekuus: Jlerexrop 1: Y® npu 220 um; Jlerexrop 2: MC (ESY).
(M): Kinetex SBC18 (4,6 x 50 mm) 5 muxposn; PactBopurens A: 10 MM ¢opmuata aMMOHUS B
Boje: aueroHurpun (98:02); IlomBmwxknas ¢asza B: 10 MM ¢opmuara amMMoHus B BOZE:
aneronutpuna (02:98); Temneparypa: 50 °C; I'panuent: 30-100% B (0-4 mun), 100% B (4-4,6
muH), 100-30% B (4,6-4,7 mun), 30% B (4,7-5,0 mun); Cxopocts ssouuu: 1,5 mi/mun, Jlereximst:
YO npu 220 HM.
(N): Kononka-Ascentis Express C18 (50 x 2,1 MM 2,7 mxm) ITons. ¢aza A: 10 MM NH4COOH B
Boze: ACN (98:02); IToxs. ¢asza B: 10 MM NH4COOH B Boge: ACN (02:98), I'panuent: 0-100%
B (0-1,7 munyT); 100% B (1,7-3,4 MunyT). Dmrorust = 1 Mu/MuH.
(O) Waters Acquity SDS Kononka BEH C18 (2,1 x 50 mm) 1,7 mxm. @aza A: 6ydep B Boxne; [Tons.
dasza B: Oydpep B ACN, I'paguent: 20-98% B (0-1,25 munyrt); 98% B (1,25-1,70 mMunyt); 98%-
2% B (1,70-1,75 munyt), Sarouus = 0,8 my/MuH.
(P): Kononka: XBridge BEH XP C18 (50 x 2,1) mm, 2,5vkwm; IlonBrmkHast daza A: 5:95
aneronutpmt: Boga ¢ 10 MM NH3OAc; Togsmkhas ¢aza B: 95:5 aneronutpun: Boga ¢ 10 MM
NH4OAc; Temneparypa: 50 °C; I'panuent: 0-100% B B Teuenue 3 munyt; Dmonust: 1,1 Mj1/MuH.
(Q): Kononka: XBridge BEH XP C18 (50 x 2,1) mMm, 2,5 mkwm; IlogBuxkHas ¢aza A: 5:95
aneronutpmt: Boza ¢ 0,1% TFA; INonewxHast daza B: 95:5 aueronutpun: Boga ¢ 0,1% TFA,;
Temmnepatypa: 50 °C; I'paguent: 0-100% B B Teuenue 3 munyT, Dmonwmst: 1,1 mMi/muH.
(R): Kononka-ZORBAX SB-C18 (50 X 4,6mMM- 5,0mxm) ITons. ¢aza A: 10 MM NH4COOH B
Bone:ACN (98:02) Iloas. ¢aza B: 10 MM NH4COOH B Bone:ACN (02:98). I'paguent: O MuH-
30%, 4,0 mun-100%, 4,6Mun-100%, 4,7 mun -30%. Dmrorus\muH. 1,5 M.
(TS): Kononka: Waters Acquity UPLC BEH C18 (2,1 x 50 mm), 1,7 mukpon; PacrBopurens A =
100% Boma ¢ 0,05% TFA; PactBoputens B = 100% aneronutpun ¢ 0,05% TFA; rpaguenT = 2-
98% B B Teuenue 1 muHyThl, 3arem 0,5-muHyTHOE BblIepkuBaHue npu 98% B; Cxopoctb
smormn: 0,8 mu/mun; erekuus: Y@ npu 254 HM.
(DDS) Aquity: Komnonka: OKXMC) UPLC BEH C18, 3,0 x 50 MM, 1,7 Mxm gactunpsr, [Tonsuxaas
daza: (A) 10 MM NH4sOAc: anerorutpui (95:5) ®@aza B) 10 MM NH4OAc: aunetonuTpui (5:95):
Meronuka:%B: 0 muna-20:2 mMuH-100:2,3 Mun-1001,8 mun; Cropocts smroruu: 0,7 MII/MUH,;
Jerexius: Jlerexrop 1: YO npu 220 um; Jlerexrop 2: MC (ESITY).
(DDS2) Acquity: Komonka: (KXMC) UPLC BEH C18, 3,2 x 50 mm, 1,7 MM gactunsl, bydep:
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10MM Awmmonus anerata Ilogsuwxknas ¢asa A:bydep: ACN (95:5) IlomsukHas asa
B:Bydep:ACN (5:95); Meronuka %B: 0 mun-20%:2 Mua-100%:2,2MHH-100%; CkopocTtb
smouuu = 0,7 mu/mun, Ierekuust: Jlerextop 1: Y® npu 220 um; Jerextop 2: MC (EST).

ITpumep 1
1-(2-(7,8-numernn-[ 1,2,4]rpuazono[ 1,5-a]mupuaun-6-nmn)-3-uzonpomui- | H-nuppoio[3,2-b]

nupuanH-5-mn)-N-(terparugpo-2H-nupan-4-un)azeTuaui-3-aMuH

ch CH3 (1)

IMpomexyrounoe coenuHenne 1A: 2-6poM-5-ruapa3suHIIIITHPHINH
Br | Ny
.NH
L

PactBop 6-Opomnupuaun-3-amuna (10,0 r, 57,8 mmons) B 6 M Bomnom HCI (111 min) oxaxnanu
no 0 °C. PactBop mutpura Hatpus (3,99 r, 57,8 mmonb) B Boge (148 mu1), mpeaBapuTEIbHO
oxnaxnaamu 10 0 °C, nobaBisiiv B TeYeHHE 5 MUH U PEAKLHOHHYK) CMECh MepeMEIInBaIU B
tedyenue 45 munyt npu 0 °C. Auruapar xnopuna onosa(ll) (32,6 r, 144 MMouib) CycCrieHANPOBAIIH
B 6 M BogHom HCI (111 mu), mpeasapurensHo oxnaxnanu 10 0 °C, u 1o0aBisiyiu K peakiiMOHHON
cMecH B TedeHHe 5 MUH. PeakiioHHYI0 cMech nepeMernnBaiy B TedeHre 60 mux more npu 0 °C.
ITo 3aBepiienuu, peaxiuro racwiu nyrem nodasnenusi 40% wmac. pactsopa KOH B Bome mo
3alnejauyMBaHusl pactBopa 1o okpacke pH-Oymaru. Cwmech pasbaemsiin Bomodik u DCM.
Opranudveckuii CJIOH OTHENsJIA W BOAHBIA CJIOH JKcTparupoBaiu aoOasienrnem DCM.
OObenuHeHHbIE OpTaHWYECKHEe CJIOM CYLIWIM Hajg CyJabparoM HATpus, (QUIBTPOBAIH, U
KOHIIEHTPUPOBAJIHU C MoydYeHueM 2-6pom-5S-runpasunmnmupunusa (8,08 r, 43,0 mmons, 74,3 %
BbIXON). Bpems yaepxusanus npu JKXMC 0,41 mun [A1]. MC (E*) m/z: 190,1 [(M+2)+H']. 'H
SAMP (499 MI'u, XJIOPO®OPM-d) 6 7,98 (d, J=3,0 Hz, 1H), 7,28 (app d, /=8,5 Hz, 1H), 7,10
(dd, J=8,7, 3,0 Hz, 1H), 5,25 (br app s, 1H), 3,62 (br app s, 2H).

ITpomesxyrounoe coenquHenne 1B: 5-6pom-3-nzonponmn-1H-nuppono[3,2-b|nupuaun
HsC
¥¥N\—CH;
Br N

LT
= N
H (1B)
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2-6pom-S-rugpazuanimupuauH (8,08 r, 43,0 mmonb) cycnienauposanu B 5% 00. H2SO4 B Boze
(215 M) ¢ monmy4eHueM rycToi cycnensun. 3-MetunOyranans (5,19 mu, 47,3 mmonb) nodaBisiiu
U CYCIICH3HIO NepeMeInnBaiy B Tederne 20 MUH IPpU KOMHATHOH TeMIepaType, 3aTeM HarpeBasiu
¢ obparabmM xonoauwibHIKOM 1pu 110 °C B Teuenne 20 yacos. 1o 3aBepmeHnn, CMeCh OXJTasKAaIN
Ha JnenstHoW Oane. Peakmmro racuimm myrem nobasienust 40% wmac. pacrsopa KOH B Bome mo
3aimesaunBanus mo okpacke pH-Oymaru. Bony 1 DCM noGasiisiiii 10 pacTBOPEHUS BCEX TBEPIIBIX
BemecTB. OpraHuyecKuil CI0M OTAENSAIN U BOAHBIHN CIIOH SKCTPAarupOoBajy ABAKABI 1OOABICHUEM
DCM. OOvennaeHHbIe OprannyecKkrue Gpakuuy CyIuiIu Haj CyJab(paToM HaTpusi, QUIbTPOBAJIH,
U KOHLIEHTPUPOBAJIN C TMOJYYEHHEM HEOUHIIEHHOIO0 OPAaH)XEBOTO TBEPAOIO BEINECTBA, KOTOPOE
OUHUINAJI METOAOM KOJIOHO4YHOH xpomarorpaduu Ha cuiukarene (Hex/EtOAc 0-50%) c
nojydeHuem S-Opom-3-usonponui-1H-nuppono[3,2-b] mupununa (6,19 r, 25,9 mmons, 60 %
BbIXON). Bpemst yaepskupanus npu JKXMC 0,90 mun [A1]. MC (E") m/z: 239,1 (M+H). 'H SAMP
(499 MTI', XJIOPO®OPM-d) 6 8,71-8,43 (m, 1H), 7,48 (d, J=8,4 Hz, 1H), 7,22-7,17 (m, 2H),
3,37 (spt, J=6,8 Hz, 1H), 1,35 (d, J=6,8 Hz, 6H).

ITIpomexxyrounoe  coemmuenne  1C:  Tper-Oyrun-5-6pom-3-uzonpomnmi-1H-muppono|3,2-
b]nupuann-1-kapOokcunar

HsC

CHs,
Br N
Db
Z N
Boc (10)

K pacrBopy 5-6pom-3-uzonponui-1H-muppono[3,2-b]mupununa (5,0 r, 20,9 mmons) B THF (84
mut) nobasmsuin EtsN (4,37 mn, 31,4 mmonb) u DMAP (0,255 1, 2,09 mMonb). CMech OXJiakaanu
no 0 °C. BOC-anruapun 30% B Tonyose (16,73 r, 23,0 MmMoiib) 100aBIsIA ONHOM TOPLMEH U
pPEeaKLMOHHYI0 CMech nepemMeninBanu B TedeHue 1 gaca. Eme ogny anuksoty BOC-anrunpuna
30% B Toyone (2,0 T, 2,75 MMOJIb) TOOABIISUTH U PEAKLIMOHHYIO CMECh EPEMEIINBAINA B TCUCHUE
10 mun. Ilo 3aBeplieHNH, pEAKLIMOHHYI0 CMECh KOHLIEHTPUPOBAJIM U HEOYHUIIEHHOE BELIECTBO
OUMINAJIA METOJAOM KOJIOHOYHOH xpomartorpaduu Ha cuukarene (Hex/EtOAc 0-40%) c
NOJy4eHHueM  TpeT-OyTui-5-0pom-3-uzonponui- 1 H-muppono[3,2-b jnupunus- 1-kapbokcumnara
(6,98 1, 20,6 Mmonb, 98 % BeIxON). Bpems yuepsxusanus npu XXXMC 1,14 mun [TS]. MC (E7)
m/z: 339,1 (M+H).

IIpomexxyrounoe coenuaenne 1D: tper-OyTun-5-(3-((Tper-OyToKcHKapOOHIIT)aMHHO )a3e€THANH-

1-mn)-3-m3onponun-1H-muppono| 3,2-b jnupunun-1-kapbokcunar



HsC
BOCHN\E\ 3 CH,
N /N
| AN
XN
Boc (1D)

Cycnensuto  Tper-OyTmi-5-0pom-3-u3onponui- 1 H-muppono|3,2-b Jrupunus- 1-kapbokcumnara
(1,05 r, 3,10 mmomb), Tper-Oytun aseruauH-3-mnkapOamara (0,693 1, 4,02 mmob),
npenkatann3aropa 2-ro nokosiennss RuPhos (0,120 r, 0,155 mwmons), u Cs2COs (3,03 1, 9,29
MMOJIb) Tioay4anu B 1,4-nquokcane (21 mut). CycrieH3uo Aera3upoBaiid a30TOM B TEUEHUE 5 MUH,
repMETUYHO YKYTIOPUBAJIH, U IIOMeINany B HarpesaTenbHbIi 0510k nipu 130 °C Ha 4 1 20 mun. [1o
3aBEpIICHUN, PEAKLMOHHYIO CMeCh (PUIBTPOBANM, KOHLEHTPUPOBAIM W OYMIIAIA METOIOM
KOJIOHOUHOM XpoMaTorpaduu Ha cunukarene (Hex/EtOAc 0-50%) ¢ mony4yennem Tper-OyThi-5-
(3-((TpeT-OyTOoKCHKAPOOHMIT)aMUHO )a3eTUANH- | -11)-3-n3onponmi- 1 H-muppono[ 3,2-
b]mupunnn-1-kapookcunara (970 mr, 2,253 mmodnb, 72,8 % Beixon). Bpems ynep:kuBanus npu
KXMC 0,86 mun [TS]. MC (E¥) m/z: 431,2 (M+H). 'H SIMP (499 MI', XJIOPO®OPM-d) &
8,19-7,98 (m, 1H), 7,45-7,29 (m, 1H), 6,26 (d, /=8,8 Hz, 1H), 5,07-4,88 (m, 1H), 4,68-4,51 (m,
1H), 4,35 (brt, J=7,6 Hz, 2H), 3,78 (dd, J=8,6, 5,4 Hz, 2H), 3,24-3,15 (m, 1H), 1,65 (s, 9H), 1,46
(s, 9H), 1,35 (d, J=7,0 Hz, 6H).

ITpomeskyrounoe coenunenue 1E: Tper-Oytun-5-(3-((Tper-OyTokcukapOOHIIT)aMHHO )a3eTHANH-
1-un)-3-uzonponun-2-(4,4,5,5-rerpamerui- 1,3, 2-nuokcadboponan-2-un)- | H-muppoino[ 3,2-

b]mupunun-1-kapbokcunar

BocHN HsC ¢

TN " ong
T B’OICH?’
Z~N 00—~V CHs

Boc CH; (1E)
PactBop, comepxamuii Tper-OyTHI-5-(3-((TpeT-0yTOKCHKapOOHWMII)aMHHO )a3eTUANH- 1 -111)-3 -
msonponwi-1H-muppono[3,2-b Jnupunun-1-kapbokcunar (802 wmr, 1,86 wmmonb) u  2-
usonponokcu-4,4,5 5-rerpamerun-1,3,2-nuokcaboponan (0,49 mn, 2,42 mmons) B cyxom THF
(9,3 mu), B atmocdepe azora oxnaxnaanu 1o -78 °C u odpadarsiBaniu LDA (2M B THF) (2,33 wmu,
4,66 mmonb). Cmecp Harpesanu 110 -30 °C B Teuenune 30 muH U nepememuBanu npu -30 °C B
tedeHue 30 MUH, 3aT€M OCTaBJBLIM MemyieHHO HarpeBatbesi 10 O °C. PeakIMOHHYIO CMech
oOpabarbIBali HACBILICHHBIM BOJAHBIM pPAaCTBOPOM XJOpHAa amMMoHusi, Bomoil, m DCM.
Oprannyeckuii CIOW CYIIMIM Halx CyJabpaToM HaTpus, (QUIBTPOBATH M KOHLEHTPUPOBAIH.
HeounmmenHoe BeLIECTBO OYMINANN METOAOM KOJIOHOYHOH Xpomarorpaduu Ha CHIIMKaresne

(Hex/EtOAc 0-50%) c NIOJIy4eHHUEM Tper-OyTrn-5-(3-((Tper-
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OyTokcukapOOHWIT)aMUHO )a3eTuauH- 1 -mn)-3-u3onponmi-2-(4,4,5,5-rerpamerin-1,3,2-
nrokcaboponan-2-un)- | H-muppono[3,2-b | mupuann- 1 -kapookcunara (830 mr, 1,49 mmons, 80 %
BbIxON). Bpems ynepskupanus npu XKXMC 1,05 mun [TS]. MC (E*) m/z: 557,7 (M+H). 'H SIMP
(499 MI', XJIOPO®OPM-d) & 7,84 (d, /=8,8 Hz, 1H), 6,21 (d, /=8,8 Hz, 1H), 5,05-4,86 (m,
1H), 4,70-4,53 (m, 1H), 4,34 (br t, /=7,5 Hz, 2H), 3,77 (dd, J=8,5, 5,3 Hz, 2H), 3,29-3,14 (m, 1H),
1,64 (s, 9H), 1,46 (s, 9H), 1,44-1,41 (m, 18H).

IIpomesxkyTouHOE COeIMHEHHE IF: (1-(3-uzonponmn-2-(4,4,5,5-rerpamerun-1,3,2-

nuokcadoponan-2-un)- | H-mupposnol[ 3,2-b jrupuann-5-uin)a3eTuaun-3 -ui)kapobamar

BocHN HCO_ch,

\E\N | Ner A B,O:Egih
Z~N 0"\ CHs
H CHs (1F)
Tper-OyTuin-5-(3-((Tper-OyToKcukapOOHIIT )aMUHO )a3eTHAUH- | -1i)-3 -uzonponui-2-(4,4,5,5-
teTpamerui- 1,3,2-nuokcaboponan-2-ui)- | H-nuppono[ 3,2-b Jnupunun-1-kapbokcunar (830 mr,
1,49 MMoub) HarpeBaJii YUCTHIM B aTMOc(epe a30Ta NP MEAJICHHOM NepeMeLINBaHIH 1pH 165
°C B Teuenue 100 mun. o 3aBepiienun, BemecTBo pacTBopsii B DCM U KOHIEHTPUPOBAIH C
nojyuenuem Ttpet-Oyrun-(1-(3-uzonponuin-2-(4,4,5,5-rerpamernn-1,3,2-nruokcaboponan-2-1)-
IH-nmupposno[3,2-b]nupunun-5-un)azernaun-3-nin)kapdbamara B Buae OenoBaTol mMeHbl. Bpems
ynepxusanus npu XKXMC 0,92 mun [TS]. MC (E) m/z: 457,7 (M+H). 'H IMP (499 MTn,
XJIOPO®OPM-d) 6 8,06 (br s, 1H), 7,42 (d, J=8,8 Hz, 1H), 6,29 (d, /=8,7 Hz, 1H), 5,07-4,85 (m,
1H), 4,66-4,54 (m, 1H), 4,39-4,29 (m, 2H), 3,77 (dd, J=8,7, 5,5 Hz, 2H), 3,68-3,59 (m, 1H), 1,48
(d, /=7,0 Hz, 6H), 1,46 (s, 9H), 1,34 (s, 12H).

IMpomexxyrounoe  coenunenne 1G:  tper-Oytun-(1-(2-(7,8-numernin-[1,2,4]tpuazono| 1,5-
a|mupuauH-6-n1)-3-u3onponui- | H-muppono[ 3,2-b Jmupuann-5-mn)asernaun-3-un)kapdamat

BocHN

HC  CHs (1)

K cycnensun tper-Oytmin-(1-(3-uzonponui-2-(4,4,5,5-rerpamerun-1,3,2-nuokcadboponan-2-w)-
1H-nmuppomnol3,2-blnupunun-5-un)azernaun-3-nn)kapdbamara (227 mr, 0,497 mmonse), 6-Opom-
7,8-numetwn-[1,2,4]rpuasono[1,5-a]jnupumuaa (124 wmr, 0,547 wmmomb), u  Xphos

npenkarangu3aropa 2-ro nokojenus (19,6 mr, 0,025 mmons) B nuokcane (3,3 mu) nobassu 2M

BOJIHBIH TpexOCHOBHBIH pocdat kamwst (0,75 mi, 1,49 mmons). JIByxdasHyro cMech era3upoBaiiu
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asotoM B TedeHue 10 mun. Cocyn repmMernyHO yKynopusanu u nepememusanu npu 70 °C B
TedeHue 2 yacos. [1o 3aBepiieHnn, peakIMOHHYIO CMECh OXJIAXKAJIN 1O KOMHATHOH TEMIIEPaTyPhI
U KoHLeHTpuposanu. HeouumenHoe BeujecTBo nepeHocunn B DCM u ouunimanu MeTonom
KOJIOHOUHOM XxpomaTorpadun Ha cuukarene (0-100% Hex/EtOAc) ¢ monyueHuem Tper-OyTui-
(1-(2-(7,8-gumerun-[ 1,2, 4]tpuazono| 1,5-a]mupuann-6-mn)-3-uzonponmi- 1 H-mupposno| 3,2-
b]mupunun-5-un) azeruaus-3-mn)kapdamara (170 wmr, 0,357 mmonb, 72 % BbIxOm). Bpewms

ynepxusanust ipu XKXMC 0,77 mun [TS]. MC (E7) m/z: 476,6 (M+H).

IIpumep 1:

K CYCIIEH3UH tper-OyTun-(1-(2-(7,8-numernn-[ 1,2,4 Jrpuazono[ 1,5-a]mupunus-6-umn)-3-
uzonponi-1H-nupposno[3,2-bnupuaun-5-un)aserunun-3-mwi)kapdbamara (170 mr, 0,357 mmodb)
B DCM (14 mi) npu komuaTHO# Temnepatype nodasmsimn TFA (3,6 mi). PeakunoHHyro cMech
nepeMellMBald IpU KOMHATHOW Temmnepatype B Tedenue 30 wmunyT. Ilo 3asepiienuwn,
PEaKIMOHHYI0 CMeCh KOHLeHTpuposaiu. Heounmmennoe Bemectso neperocuin B8 DMF (3,6 mu)
u EtsN (0,15 wmm, 1,07 mmons), Terparuapo-4H-nupan-4-on (71,5 wmr, 0,714 mmonb), u
Tpuanerokcudbopruapun Hatpus (151 mr, 0,714 mmonp) nobasnsiu nocienosatenbHo. Iloce
nepeMelIBaHKs B TE€YeHUE 3 4acoB, AononHuTeapbHOe KonmudectBo DMF (3,6 mu) u EtsN (0,15

MJI 1,07  wmmomnb), Terparuapo-4H-mupan-4-ona (71,5 wmr, 0,714 wmmomb), U

Tpuanerokcubopruapuna Harpus (151 mr, 0,714 mMmonp) nobasnsnu nocaenoBaTenbHo. [locie
nepeMenBaHisl B TE€YEHHUE elle 2 4YacoB NPU KOMHATHOH TemrepaType, PeakiHi0 Tracuiiu
nobaBleHHEeM BOZbI, BOTHOTO ABYXOCHOBHOTO pactsopa KoHPO4 1,5M u DCM. Opranuveckuii
CJIOH OTHEJSUIH, CYLIHIIN HaJ CyJb(aTOM HATpUs, KOHIIEHTPUPOBAJIH M HEOUUIIEHHOE BEIECTBO
ountnanu merogom COX xpomarorpaduu ¢ ucnosibzoanueM cieayrommx yciaosuii:. CHIRAL IC
25 x 3,0 cm ID, 5 mxm kosonka; 85,0 ma/muH ckopocthb dsrorun;, 60/40 COz/meranon ¢ 0,1%
IVSTUIIAMHHA TTOABIIKHAS (pas3a; meTekTop Ha JutMHE BOJIHBI 260 HM ¢ monyueHuem 1-(2-(7,8-
mumetw-[ 1,2 4] tpuazono[ 1,5-a]mupuann-6-mn)-3-nzonponui- 1 H-nupposno[ 3,2-b mupuaus-5-
wn)-N-(terparunpo-2H-nupan-4-nn)azerunus-3-amuaa (95 wmr, 0,203 mwmons, 57 % BBIXOH).
Bpems yaepskupanus npu JKXMC 0,53 mun [TS]. MC (E) m/z: 460,7 (M+H). 'H SAMP (499
MI'u, DMSO-ds) 6 10,80 (s, 1H), 8,75 (s, 1H), 8,46 (s, 1H), 7,50 (d, J=8,7 Hz, 1H), 6,27 (d, J=8,7
Hz, 1H), 4,11 (t, /=7,3 Hz, 2H), 3,86-3,73 (m, 3H), 3,57 (t, /=6,8 Hz, 2H), 3,32-3,25 (m, 3H),
2,84-2.75 (m, 1H), 2,58 (s, 3H), 2,15 (s, 3H), 1,75-1,66 (m, 2H), 1,36 (br d, /=6,8 Hz, 6H), 1,31-
1,21 (m, 2H).

ITpumep 2

6-(3-m3onponun-5-(nmunepasus-1-mn)- 1 H-nuppono[ 3,2-b [mupuaus-2-mn)-7,8-1umeTi-
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[1,2,4]rpuazomno[ 1,5-a|mupuana

H3C CH3 (2)
IIpomexxyrounoe coenuHeHue 2A: Tper-OyTui-5-(4-(Tper-OyTokcukapOOHII)UnepasuH- 1 -mn)-
3-uzonponui- 1 H-nuppono[3,2-b|nupuann-1-kapOokcunar

HaC
BocN/ﬁ $N\—CHj
N_ _N

TN
Z N
Boc (2A)
Cycnensuro  TpeT-OyTHi-5-6pom-3-uzonponui- 1 H-nuppono|3,2-b|nupunus- 1 -kapOokcunaTa
(2,0 1, 590 wmmonb), Tper-Oyrminunepasus-l-kapookcunata (1,32 1, 7,07 wmMmounb),
npenkatanau3aropa 2-ro nokoneHust RuPhos (0,114 r, 0,147 mmonb), u Cs2COs (4,80 1, 14,7
mMoib) B 1,4-nuokcane (20 mMi1) B peakLMOHHOM COCYZE C KPBIIIKOH ¢ MpenoXpaHUTEbHON
auadparMoil 1 MArHUTHOHN MEIIaJIKOH 1era3upoBaii ra3000pa3HbIM a30TOM B TEUEHUE 5 MHUHYT.
PeakiOHHBIA COCYA T'epMETUYHO YKYHNOPHUBAIM M IOMEINAJIM B HarpeBaTeNbHBIA OJIOK C
nepemermBanieM npu 100 °C B Teuenue 3 dyacos. IlapamnenpHo 3amyckanu HIAEHTHYHYIO
pEeaKLMI0 B COOTBETCTBHHM C TE€M € MPOTOKOJOM, U JABE pPEaKUUH OOBEOUHSUIA BO BpPEMs
oOpaboTtku u ounctku. [lo 3aBepieHnH, 0OBEIUHEHHbIE PEAKLIMOHHbIE CMeCH (PHIIBTPOBAU U
KOHLIEHTpUpOBaIH. HeounieHHOe BEeIeCTBO OYMINAIN METOIOM KOJOHOYHOW Xpomarorpaduu
Ha cuiukarene ¢ nomourbio npudopa Teledyne Isco, amoupys Hex/EtOAc 0-60% ¢ nonydeHuem
TpeT-0yTua-5-(4-(Tper-OyrokcukapboHun)  mwurnepasus- 1-wn)-3-uzonponuwi- 1 H-nupposo[3,2-
b]mupunun-1-kapbokcunara (4,64 r Bcero) B Buzae OeaoBaTol neHbl. Bpemst ynep:KuBaHUs MpH
XKXMC 1,13 [TS]. MC (E¥) 445,3 (M+H). 'H IMP (499 MI', XJIOPO®OPM-d) § 8,13 (br s,
1H), 7,39 (br s, 1H), 6,65 (br d, /=9,0 Hz, 1H), 3,64-3,57 (m, 4H), 3,57-3,50 (m, 4H), 3,28-3,14
(m, 1H), 1,65 (s, 9H), 1,49 (s, 9H), 1,36 (d, J=6,9 Hz, 6H).

IIpomexxyrounoe coenmaeHue 2B: Tper-OyTuin-S-(4-(Tper-OyTokcukapOOHIT)IUnepasuH- 1 -m)-
3-uzonpomnuin-2-(4,4,5,5-rerpamernn-1,3,2-nuokcadoponan-2-un)- | H-nuppono|[ 3,2-b Jmupunmn-

1-kapOokcunar

BocN CH
@ 3
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Pactsop, conep KaIini TpeT-0yTIin-5-(4-(Tper-OyTokcukapOoHw )nunepasut- 1 -wmn)-3-
usonponui-1 H-muppono|[3,2-b Jrupunnn-1-xapookcunar (4,64 r, 10,4 MMoIb) 1 2-M30MPONIOKCH-
4.4,5,5-rerpamerun-1,3,2-muokcadoponan (3,19 mnu, 15,66 mmons) B cyxom THF (52 wmn), B
armocdepe a3oTa oOxXJaKIaIu Ha cyxol Oane jen/aueroH no -78 °C u obpabareBaniu LDA (2M B
THF, 10,4 mu, 20,8 mmonb). Cmech ocrasisuin HarpeBatbest 10 0 °C B Teuenne S5 dacos. Ilo
3aBEPIICHUH, PEaKLUI0 racUiIi 100aBIeHNEM HachIeHHOro BogHoro pactsopa NHyCl, BonbL u
EtOAc. Oprannueckuii Cioil OTHENsIM, CYUIMJIA Haa cynbdaToM MarHus, (QUIbTPOBAIH H
KOHLIEHTpUpoBaIu. HeounieHHoe BeImecTBO OYUINaI METOJOM KOJOHOYHOW Xpomarorpaduu
Ha cwiukarene, osmoupysi Hex/EtOAc 0-50% ¢ mnomyuenuem Ttper-OyTii-S-(4-(Tpert-
OyTokcukapOoHW)unepasus- 1 -mn)-3-u3onponmi-2-(4,4,5,5-rerpamermn-1,3,2-

auokcaboponan-2-un)- 1 H-nuppoo[3,2-b|nupuann- 1-kapbokcunara (5,29 r, 9,27 mmons, 89 %
BbIx0n). Bpems yaepsxusanus npu XKXMC 1,23 [TS]. MC (E¥) m/z: 571,2. 'H SIMP (499 MTI'w,
XJIOPODOPM-d) 6 7,86 (d, /=9,1 Hz, 1H), 6,59 (d, J=9,1 Hz, 1H), 3,62-3,55 (m, 4H), 3,55-3,49
(m, 4H), 3,20 (spt, /=7,0 Hz, 1H), 1,64 (s, 9H), 1,49 (s, 9H), 1,44 (d, /=6,9 Hz, 6H), 1,42 (s, 12H).

IIpomexyrounoe coenunenune 2C: Ttper-Oyrun-4-(3-usonponmin-2-(4,4,5,5-rerpamernn-1,3,2-
auokcadoponas-2-mn)- 1 H-mupposno[3,2-b Jrupuaun-5-un)nmunepasus- 1 -kapookcunar

HaC
BoocN” SN~ CH;
N__N 0-_CHs

| T M€ Icm
“N Hac CHo
(2C)

Tper-ByTnin-5-(4-(tper-OyrokcukapOoHm ) munepasus- 1 -mn)-3-uzonponmi-2-(4,4,5,5-
teTpameTui-1,3,2-nnokcadboponan-2-nin)- 1 H-mupposno[ 3,2-b Jnupunun-1-kapobokcunar (5,29 r,
9,27 mmodb) HarpeBanu yucTbM pu 170 °C B atMocdepe a30Ta ¢ mepeMeIIuBaHHEeM B TEYCHUE
6 uacoB. PeakimOHHYHO CMeCh OXJaXJaldu 10 KOMHATHON TeMIepaTypbl U OCTaBISIM IPU
KOMHATHOH TeMIeparype B TeueHHe 3 CyTOK. PeakIMOHHYI0 CMeCh 3aTeM NOBTOPHO HarpeBalu
no 170 °C B armocdepe a3oTa ¢ mepeMemnBaHueM B TedeHue eme 4 yacos. [1o 3aBeprueHuy,
BeIecTBO pacTBOpsu B DCM 1 KOHLEHTPUPOBAIH C MOJNyYEeHHEM TPeT-0y THIT-4-(3-130mpomnui-
2-(4,4,5,5-rerpamerui-1,3,2-nuokcaboponan-2-un)- | H-mupposno[ 3,2-b Jnupunun-5-
wi)nunepasus- 1 -kapookcunara (4,02 r, 8,55 Mmonb, 92 % BbIXON) B BUAE CBETJIO-KOPUYIHEBOH
neHbl. Bemecrso nepenocuiy najnee 6e3 qononHUTeNpbHON ouncTki. HaGmonanace 3HaunTenbHAS
KOHBepcHsi B 00poHOBYI0 kucioTy Ha JKXMC, xotst AMP cBUIETEIHCTBOBA O TOM, YTO MPOIYKT
npeacTaBisul co0oi uncToe coennHenne. Bpems ynep:kusanust 0oponoBoi kuciotsl mpu JKXMC

0,74 [TS]. MC 6Goponosoii kucnotsl (E7) m/z: 389,1 (M+H). Xapakrepucruku nponykra: Bpemst
ynepxusanus npu KXMC 0,93 [TS]. MC (E+) m/z: 471,2 (M+H). 'H AMP (499 MIw,
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XJIOPO®OPM-d) & 8,07 (s, 1H), 7,46 (d, J=8,9 Hz, 1H), 6,69 (d, J=9,1 Hz, 1H), 3,68-3,55 (m,
SH), 3,55-3,47 (m, 4H), 1,51-1,48 (m, 15H), 1,34 (s, 12H).

IIpomexxyrounoe  coegmnenue  2D:  Tper-Oyrun-4-(2-(7,8-numernn-[1,2,4]tpuazono| 1,5-

a|mupuauH-6-n1)-3-u3onponui- 1 H-nmuppono[ 3,2-b Jmupuann-5-mn)munepasus- 1 -kapOokcunat

HeC  CHs (op)
K cmecu tper-Oyrun-4-(3-uzonponun-2-(4,4,5,5-rerpamerun-1,3,2-nuokcadboponan-2-un)-1H-
nuppoio| 3,2-b Jmupunun-5-mn)nunepasun- 1 -kapbokcunara (2,5 r, 5,31 mmons), 6-6pom-7,8-
mumetun-[1,2,4]tpuazono[ 1,5-a]mupununa (1,44 r, 6,38 mmons), u Xphos npenkaranuzaropa 2-
ro nokojienus (0,209 r, 0,266 mmodb) B 1,4-auokcane (27 mu) nobasisiiu Boasbli pactBop K3PO4
(2M, 7,97 mn, 15,9 mmonb). [IByx(azHy0 CMeCh era3upoBaii ra3000pa3HbIM a30TOM B T€UEHUE
10 MuH. PeakIiOHHBIH COCYA FepPMETUYHO YKYIOPUBAIH, IPUCOSANHSIIA OAAYY ra3000pa3Horo
a30Ta, U peakIMoHHYI cMmech nepemewmnBaiy npu 70 °C B Teuenue 3 uvacos. I1o 3aBepiueHuny,
PEAKIMOHHYI0 CMECh OXJIAXIAIN 10 KOMHATHOW Temneparypsl u paszdasisuin EtOAc u Bomoi.
Crnou pasgensim, W BOAHBIA clol skctparupoBanu nodasienueM EtOAc. OObenuHEHHbBIN
opranuyeckuii cimoit cymmnu Hax MgSO4 U KOHLEHTPUPOBAIHM C MOJYYEHHEM HEOUYHIIEHHOTO
BEIECTBA KOPHUYHEBOIO Macjia. JTO BEIIECTBO METOJOM KOJIOHOYHOH xpomarorpaduu Ha
cunukarese ¢ nomouibo npudopa Teledyne Isco, amoupys 0-100% Hex/EtOAc ¢ nonyueHuem
Tper-OyTun-4-(2-(7,8-gumermin-[ 1,2,4]tpuazono| 1,5-a|mupuann-6-wmn)-3-uzonponwi- 1 H-
nuppoIo[3,2-b|nupuans-5-mn)nunepasus- 1 -kapdokcunata (2,31 r, 4,72 mmounb, 89 % BbIXOR).
Bpewms yaepsxkusanus npu XKXMC 0,77 [TS]. MC (E) m/z: 490,2 (M+H). 'H AMP (499 MT'w,
DMSO-ds) 6 10,89 (s, 1H), 8,77 (s, 1H), 8,47 (s, 1H), 7,56 (d, J=8,9 Hz, 1H), 6,77 (d, /=8,9 Hz,
1H), 3,54-3,40 (m, 8H), 2,79 (spt, J/=6,8 Hz, 1H), 2,58 (s, 3H), 2,16 (s, 3H), 1,43 (s, 9H), 1,38 (d,
J=6,9 Hz, 6H).

IIpumep 2:

K CYCIIEH3UH Tper-OyTun-4-(2-(7,8-pumernn-[ 1,2,4]tpuazono[ 1,5-a]nupuann-6-wmn)-3-
uzonponui-1 H-mupporo[3,2-b|nupuann-5-wn)nunepasun-1-kapbokcunara (223 wr, 0,455
mmosb) B DCM (5 mum) npu komHatHO# Temmnepatype nobasmsuin TFA (1 mu). PeaknpoHHyro
CMECh IepeMelMBajId NpU KOMHATHOW Temmneparype B TedeHne 90 MuH u 3areMm
KOHIIEHTPUPOBAJIM C TOJYYE€HHEM HEOYHINEHHOro BemecTBa 6-(3-u3omnponui-S-(nmunepasus-1-

wi)-1H-niupponol[3,2-bmupuann-2-un)-7,8-numerun-| 1,2,4]tpuazono[ 1,5-aJmupununa. Iopiuro
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(10%) sToro BemecTBa OYUIIATN MeToAOM IpenaparuBHoOM XKX/MC npu CleayroImx yCIOBUsIX
Kononka: XBridge C18, 200 MM x 19 MM, 5 mxm uactuner, [Togsumxnas ¢asa A: 5:95
arietoHuTpwi. Boaa ¢ 10 MM anerara ammonusi, [TonsmwkHas daza B: 95:5 aueronurpur: Boga ¢
10 MM anierata ammoHus; I'panuent: O-MuHyTHOE Bblnep:kuBanue npu 5% B, 5-45% B B Teuenue
20 muHYT, 3aTeM 4-mMuHyTHOE BbinepkuBanue npu 100% B; Ckopocts smouuun: 20 Mi/MuH,;
Temnepatypa xononku: 25 °C. Otdop ppakunu 3amyckanu o curaaigam MC u Y®. Conepkaine
NPONYKT (pakuuu OOBEANHSIN U CYLIMIIA METOAOM LEHTPOOEKHOTO UCTIAPEHHSI C MOJYYSHUEM
6-(3-m3omnponun-5-(nunepasus-1-mn)-1H-nuppono[3,2-b | nupuann-2-un)-7,8-numerun-
[1,2,4]rpuasono[1,5-alnupununa (15,9 mr, 0,040 mmorns). Bpems ynepsxusanust npu JKXMC 0,77
muH [QC-ACN-TFA-XB]. MC (E") m/z: 390,3 (M+H). 'H AMP (500 MI'u, DMSO-ds) & 10,70
(s, 1H), 8,69 (s, 1H), 8,42 (s, 1H), 7,53 (d, /=8,8 Hz, 1H), 6,71 (d, J=8,9 Hz, 1H), 3,46-3,36 (m,
4H), 2,94-2,85 (m, 4H), 2,85-2,77 (m, 1H), 2,59 (s, 3H), 2,17 (s, 3H), 1,37 (br d, J=6,6 Hz, 6H).

ITpumep 3
1-(4-(2-(7,8-numerun-[ 1,2,4]tpuazono[ 1,5-a|nupunun-6-mn)-3 -usonpomui- | H-nuppono[ 3,2-
b]mupunuH-5-un)nunepasus- 1-1mn)-2-(AMMeTHIaMIHO )3TaH- | -0H

CH; O

H3C CH3 (3)

PactBop 6-(3-uzonponmi-5-(munepasus-1-un)-1H-muppono[3,2-b|nupuann-2-mn)-7,8-numern-
[1,2,4]rpuazono| 1,5-aJmupununa, TFA (18,9 mr, 0,0376 MMoOjb) B MeTaHOJE MpeBpallajfd B
¢dopmy HCI comu nyrem nobasnenuss 1 mu 45 HCl B nuokcaHe U KOHIIEHTPHPOBAHUS TOCYXa.
BeimecTBo nepeHocuin B MeTaHO OBTOpHO, nobasisuii 1 min 41 HCl B irokcaHe, U BEIECTBO
KOHIIEHTPUPOBAM Jocyxa. BemecTBo 3ateM cycnenaupoBaiu B DMF (1 mn) u mobGasisuiu
aumermruiyH (28 mr, 0,272 mmons), EtsN (0,10 M1, 0,717 mmoins) u T3P 50% 8 DMF (0,110
w1, 0,188 mMmoib). PeakiimoHHYI0 cMech NepeMeInnBajn B TeueHue | 4yaca Mpu KOMHATHOW
temneparype. [1o 3aBepmeHnn, peakuuio raciiii 100aBieHneM Boabl, BogHoro 1,5M pactBopa
K>HPOs4, u DCM. Opraaundeckuii Clioil OTAENsH, KOHLEHTPUPOBAH, TIEPEHOCUITU B METAHON U
ountanu Metogom npenapatusHoi XXX/MC npu cnepyromux yciosusix: Komonka: XBridge C18,
200 MM x 19 MM, 5 mMxm gactubr, [lonsukHas ¢paza A: 5:95 aneronutput: Bona ¢ 10 MM anerarta
amMonust;, [logsmkHas ¢asza B: 95:5 aneronutpmn: Bona ¢ 10 MM anerata ammonust; I 'paaueHt:
O-muHyTHOe BbliepxkuBaHue npu 13% B, 13-53% B B Teuenue 20 MuHyT, 3aTeM 4-MHUHYTHOE

BeigepxuBanue pu 100% B; Ckopocts smorun: 20 mur/mun, Temneparypa kojonku: 25 °C.
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Otbop ¢pakmum 3amyckamu mo curHantaMm MC u Y®. Copepkamme npoAaykT (pakmuu
OOBEOMHSUIN M CYIIMJIM METOJAOM ILEHTPOOEKHOro ucmapeHuss ¢ mnonydernneM 1-(4-(2-(7,8-
mametwn-[ 1,2 4]tpuazono[ 1,5-a]  mupuann-6-mn)-3-nzonponwi- 1 H-nuppono[ 3,2-b mupuaus-5-
W) nunepasus- 1 -mn)-2-(qumerninamMuHo)aTan-1-ona (12,8 mr, 0,026 mmons, 69,4 % BbIXOR).
Bpewms ynepxusanus npu JXKXMC 0,86 mun [QC-ACN-TFA-XB]. MC (E") m/z: 475,3 (M+H).
'H AMP (500 MTI'u, DMSO-ds) 6 10,87 (s, 1H), 8,70 (s, 1H), 8,44 (s, 1H), 7,57 (d, J=8,9 Hz, 1H),
6,78 (d, /=8,9 Hz, 1H), 3,16 (s, 2H), 2,84-2,73 (m, 1H), 2,56 (s, 3H), 2,14 (s, 3H), 1,35 (br d, J=6,7
Hz, 6H).

ITpumep 4
4-(2-(7,8-numernn-[ 1,2,4 rpuaszono[ 1,5-a|mupunun-6-un)-3-uzonpomui- 1 H-nuppono[ 3,2-

b]mupunun-5-n)-N-((1-(MeTHUICYIB()OHNUIT ) IUKIIONPOIII )METUIT )LIUKJIOT€KCaH- | -aMUH

3

NI

o\§ N
CHs

H,;C CH; 4)

IMpomeskyrounoe coeannenue 4A: Tper-Oytun-3-usonponui-S-(1,4-guokcacnupol4.5]neu-7-eH-
8-m)-1H-muppoio[3,2-bmupuaun- 1 -kapbokcunar
(S HC o

) N 3

TN

Z N

Boc  (4A)
K pactBopy Ttper-Oytui-5-6pom-3-uzonponui- 1 H-nmuppono[3,2-b|nupuann-1-kapOokcunara
(19,00 1, 56,0 wmmomw), 4,4,55-rerpamerun-2-(1,4-guokcacnupo[4.5]neu-7-eH-8-mn)-1,3,2-
nrokcaboponana (16,40 r, 61,6 Mmoib) 1 2 M BOZHOTO pacTBOpa TPEXOCHOBHOTO (hocdara kamms
(84 mn, 168 mmonb) B THF (300 mu) mobasnsimu PdCla(dppf)-CH2Cly anaykr (1,372 1, 1,680
MMoOIb). JIByx(asHyr0 cMech nerasupoBalii ra3oo0pasHbIM a30ToM B TedeHue 10 MHUHYT U
repMeTHYHO yKyrnopuBaiu cocya nepemewnaiu npu 70 °C B TedueHue 2 yacoB. PeakiuoHHy0
CMECh OXJIAKAAJU 10 KOMHATHOHW TeMIepaTypbl U pa30aBisuIu 3TUIaneTaToM U Bojoi. Cmech
NEPEHOCHJIN B JIEJIUTENIbHYI0 BOPOHKY M ciou pasgeisuid. OObenuHEHHblE OpraHHYeCcKue
(¢pakuuyu TNPOMBIBATIM HACHINEHHBIM pPAacTBOPOM cyibdara HaTpus, (QuUIbTpOBAIN U
KOHLIEHTPUPOBAJIH ocyxa. Jlajee O4rCTKy MPOBOIMIA METOJIOM XpOoMaTorpadgpiu Ha CHITHKArese,
YTO TO3BOJBUIO TONYYUTh TPeT-OyTmi-3-usonponui-S-(1,4-guokcacnupol4.5|nen-7-eH-8-1m)-

1H-nmuppomnol[3,2-blnupunun-1-kapbokcunar (18,00 r, 45,0 mmonb, 86% BBIXON) B BUIE CBETIIO-
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JKENTOro TBepAoro Bemectsa. Bpems ynepskusanust npu XKXMC 1,09 mun [Al]. MC m/z: 399,5
(M-+H).

IIpomexxyrounoe coenuHeHue 4B: Tper-OyTmin-3-nzonpornmin-5-(1,4-guokcacnupo(4.5]nexan-8-
un)-1H-nuppono[3,2-b]nupunun-1-kapOokcunar

(S HaC
CHs

)

N
D
Z N
Boc (4B)
K TpeT-OyTni-3-u3onponmi-S-(1,4-muokcacnupo[ 4.5 | neu-7-en-8-un)- | H-nuppono[3,2-b]

nupuauH-1-xapookcunary (18,00 r, 45,0 mmonb) B anmapare [lappa nobasmnsuin MeOH (15 mut) u
10% wmac. Pd/C (1,490 r, 1,400 mmounsb). Cocyn nomernanu Ha anmnapat [lappa ayis runpupoBaHust
NPU BBICOKOM JIaBJICHUH U C TIOMOLIBIO Hacoca 0apOoTHpOBaIU TPU pa3a ra3000pasHbIM a30TOM.
Ilocne  BakyymMupoBaHHUS, CcOCyn OOpaTHO  HANONHSJIM  ra3000pasHbIM  BOXOPOAOM
npuOI3uTeNsHO 10 40 GYHTOB Ha KB. AFOWM M PEAKIIHOHHYIO CMECh OCTABJISUTH BCTPSIXUBATHCS B
tedenue 2 yacos. Conmepskumoe cocyna paszdasisin MeOH (200 mur) u sTunanerarom (200 i) u
copep kuMoe (PUITBTPOBAJIH Yepe3 MJIOTHO HaOUThIH 1enut. [locie KOHUeHTpUupOoBaHus, coOupatu
3-uzonponui-5-(1,4-nuokcacnupo[4.5|nexan-8-mwn)-1H-ungon (19,00 r, 47,0 mmonb, 100%
BBIXOJT) B BHJIe TeMHOro Macia. Bpems yaepskusanus npu JKXMC 0,95 mun [A1]. MC m/z: 401,6
(M+H).

IMpomexxyrounoe coemunenue 4C: 3-mzomponui-5-(1,4-nuokcacrupo[4.5]nekan-8-mm)-2-

(4,4,5,5-terpamerui-1,3,2-nuokcadboponan-2-un)- 1 H-mupposno[ 3,2-b jnupunun

o)
{ HIC oy
O ° CH,

| N\ N\ B/OiCH3
Z~N 0"\ CHs
H CHs (40)

PactBop, comepxkammii  Tper-OyTHu-3-nu3onponui-5-(1,4-nuokcacnupol4.5]nexan-8-mn)-1H-
npposo|3,2-b Jmupunun-1-kapbokcunar (1,600 r, 3,99 mmonb) u 2-usonponokcu-4,4,5,5-
teTpamerui-1,3,2-nuokcadoponaH (1,467 mi, 7,19 mmonb) B cyxom THF (9,99 M), B atmochepe
a30Ta OXJIAKAAJU Ha cyxoi Oane nen/aneron npu -78 °C. ITocne nepememuBanus npu -78 °C B
teuenue 20 muHyT, LDA (2 M B THF) (5,99 ™1, 11,98 Mmmone) nobasisuin. CMecs nepeMernBaim
npu -78 °C B Teuenne 30 MUH U ocTaBisuiM HarpeBaTbcs 10 -30 °C B TeueHue 1 daca u

nepemewmnBanu npu -30 °C B teuenne 30 muHyT. PeakumonHyo cmech oOpabarsmBanu 1,5 M
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BonHbIM pactBopoM KH>POs. [loGaBisuin Booy © STHIALETAT M CMECh NEPEHOCHIA B
IEeTUTENbHY0 BOPOHKY. Crion pasnersiu 1 0ObeAMHEHHbIE OpraHuYecKre (PPaKkIuy MPOMBIBAIH
HACBHIIEHHBIM COJIEBBIM PACTBOPOM, CYIIIIN HaJ O€3BOIHBIM CyJIb(haTOM HATpUs, PHIBTPOBAIN
U KOHLEHTPUpPOBaIU. HeounieHHbI MPOAYKT Jajiee OYUINAIA METOIOM Xpomarorpaduu Ha
CUJIMKarene, 4TO MO3BOJISLIO MOJIy4YUTh TpeT-OyTmi-3-uzonpomnmi-S-(1,4-
nnokcaciupol4.5]nexan-8-um)-2-(4,4,5,5-rerpamerun-1,3,2-nuokcadboponan-2-nuin)- 1 H-
nupposno|3,2-b Jmupunun-1-kapbokcunar (1,7 r, 3,22 mmonsb, 81% BeIxox). Bpemst yaep:kuBanus
npu JKXMC 1,00 mun [A1]. MC m/z: 527,3 (M+H).
tper-byTun-3-nzonponuin-5-(1,4-aguokcacnupo(4.5]nexkan-8-un)-2-(4,4,5,5-rerpamernn-1,3,2-
anokcaboponan-2-un)- 1 H-nmuppono[3,2-b|nmupuann-1-kapbokcunar (1,7 1, 3,22 MMoOIb)
N00aBJIsUTHA B BBICOKHI COCy A U cocyn 3akpbiBain. COCyn ¢ MOMOIIBIO Hacoca 0apOOTHPOBAIU TPU
pasa ra3oo0pa3HbIM a30TOM U OCTaBJIsLIN HarpeBaThes pu 165 °C B atmocdepe a3oTta B TeUeHHe
1,5 gacoB. PeakiinoHHYI0 CMeCh OXJIaKAAIHN 1O KOMHATHOMN TeMIiepaTypsl U 3-uzonponui-S-(1,4-
nuokcacnupo[4.5]nexan-8-un)-2-(4,4,5,5-terpamerun-1,3,2-nuokcadboponan-2-ui)- 1 H-
nmuppodo[3,2-bJmupuaun (1,4 r, 3,28 mmonb, 100% BBIXOX) MONyYaNd U HUCHONB30BAIU 03

msmeHenuil. Bpemsi ynepxkuBanus npu JXKXMC 0,61 mun [Al]l. MC m/z: 345,8 (M+H)

(HabroaM Maccy COOTBETCTBYIOIIEH OOPOHOBOM KHCIIOTHI).

IMpomesxyrouHoe coemunenue 4D: 4-(2-(7,8-numernn-[ 1,2 4]tpuazomno[ 1,5-a]nupuaun-6-mmn)-3-

uzonponui- 1 H-mupposno[3,2-b Jnupuann-5-mn)uuknorekcan-1-on

HC  CHs (4p)
B  peakuumonHbli  cocyn  emkoctero 40  wmum pobaBmsumm 3-m3omponmi-5-(1,4-
nuokcacrupo[4.5|nekan-8-un)-2-(4,4,5,5-rerpameruin-1,3,2-nuokcadbopoinan-2-wn)- 1 H-

mupposio[3,2-bJmupunua - (0,500 1, 1,173  wmmonb), guxyopun  1,17-Ouc(mu-Tper-
oytundocpuno)peppouennamnagust (0,023 r, 0,035 wmmonb), 6-Opom-7,8-gumeTwi-
[1,2,4]rpuazono[1,5-almupunun (0,265 1, 1,173 mmons) u THF (20 mu). PeaknuoHHBIH cocyn
repMETHYHO YKYITOPUBAJH U C TOMOIIBIO Hacoca 0apOOTHpOBaIH TPH pas3a ra3000pa3HbIM a30TOM.
K stomy nmobammstin 2 M BomHBIA TpexocHOBHBIA ¢ochar kamms (1,759 mn, 3,52 mmounb) u
peakunoHHyI0 cMmech Harpesanu 10 65 °C B Teuenue 1 gaca. [locne oxmakaeHus 10 KOMHATHOM
TEMIIEPaTyphl, CMeCh Pa30aBIsUIM 3TUJIALIETATOM U TPOMBIBAJIN BOAOH, 3aT€M HACBILICHHBIM

COJICBBIM PAcCTBOPOM M CyIIWJIM Hajx Oe3BOOHBIM cyibdarom Hatpusi. TBepnble BernecTsa

OoTQUIBTPOBbIBAIMN U (UIBTPAT KOHLEHTpHpoBamu. OCTaToK Jjajee OYHINATA METOAOM
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xpomarorpadpun Ha cunukarene. Ilocie koHueHTpupoBanus (pakuuii, 6-(3-uzonponmi-5-(1,4-
anokcacinpol 4.5 ]nexan-8-ni)- 1 H-muppono|3,2-b jrupununs-2-umn)-7,8-qume -
[1,2,4]rpuazomno| 1,5-a]mupunun cobupaiu B BUAE PhEKEBATO-KOPHYHEBOIO TBEPAOTO BEIIECTBA.
K sTomMy mpomeskyrouHoMmy coenunenmro nodasismn DCM (0,5 mi), TFA (5 mi) u Boay (0,02
mu1). PeakinoHHBIH COCY T 3aKpBIBAJIM U NIEPEMEIINBAIN IIPU KOMHATHON TEMITEPAType B TEUCHUE
4 qacoB, 3aTeM KOHLEHTPHUPOBAJIU B MOTOKe a30ta. K aromy nobasinsimu 1,5 M pacteop docdara
kamusa, Bogy U DCM. Cmech BbUIMBAJIM B JAEIHUTENbHYIDO BOPOHKY U CIIOM Pa3Jeisul.
Opranudeckyro (paxkiUi0 MPOMBIBAIN HACBIIIEHHBIM COJIEBBIM PACTBOPOM, CYIIMJIM Haj
0e3BOAHBIM CyJb(aTOM HATpUs, PUIBTPOBAIM U KOHLEHTPUPOBAIU C monydeHuem 4-(2-(7,8-
mumetun-[ 1,2,4]tpuazono[ 1,5-a]nmupuann-6-un)-3-nzonponuin- 1 H-nuppono[ 3,2-b mupuaun-5-
un)uukiorekcas-1-ona (0,22 r, 0,548 mmons, 47% Beixoxn). Bpems ynepskusanust npu XKXMC

0,61 mun [A1]. MC m/z: 402,2 (M+H).

IIpumep 4:

4-(2-(7,8-npumernn-[ 1,2,4]rpuasono[ 1,5-a]mupunun-6-mn)-3-uzonponui- | H-nupposno[ 3,2-b]
nupuaAnH-5-mn)uuknorekcad-1-ox (0,500 r, 1,245 mmonb), (1-(MeTUscynb()OHIIT)IMKIONPOITHIT)
metaHamuHruapoxaopua (0,347 r, 1,868 mmons) u TEA (0,694 mi, 4,98 MMOIb) CMEIIUBAIH B
DCM (5 wmuy). PeakiMoOHHBIH COCYAd 3aKpbIBAJIM M PEAKLIUOHHYIO CMECh IMEPEMEIINBAIN B
armMoc(epe a30oTa B TEUSHHE HOYM MPH KOMHATHOW Temmeparype. JleTydne BeliecTsa yoasid B
MOTOKE a30Ta M OCTATOK MoMemainu B arMmocdepe asora u pasdasmsuiu MeOH (5 mi). Dto
oxjaxaanu 10 -78 °C u 6opruapun mutus (0,081 r, 3,74 MMosb) nobaBisuiu. PeakIIMOHHYIO0 CMECh
OCTaBJISIIM HATPEBATHCS 1O KOMHATHOM TEMITEPATypbl HAa CYXOil JieqsHON OaHe B TEYEHHE HOYH.
Peakmuro racunu nytem nodasnenust 1,5M pacteopa KoHPO4. DTunanerar nodasisuin U cMech
SKCTPArHpOBajy TpH paza. OpraHndeckyro GpakLuio MPOMBIBAIH HACKIIIEHHBIH pacTBopoM NaCl,
CYLIMJIM HaJ Cyib(aToM HaTpus, GHIBTPOBAINA U KOHLEHTPUPOBAIU. BemecTBo nanee ounmanu
MeTonoM xpomarorpadun Ha cusmkareie u 3areM COX. ['maBHBIA U 3TFOUPOBAHHBIN TEPBbIM
30T cobupanmu ¢ monyderueM 4-(2-(7,8-numernn-[1,2,4]rpuazono[ 1,5-a|nupunus-6-muin)-3-
usonponwi-1H-muppoino[3,2-b] nmupuauH-5-m)-N-((1-
(MeTuICY T OHMIT) IUKJIOTIPOITIIT ) METHIT ) I KJIorekcan-1-amunaa (0,300 r, 0,555 mmonb, 45%
BbIXON) B BHUAe OenoBatoro TBepmoro BemectBa. BOXX Bpemsi ynepskusanus 1,44 MuH
[Meronuka C]. MC m/z: 535,4 (M+H). BOXX Bpewms yaepxusanus 0,845 mun [Meronuka D).
'H SAMP (499 MI', DMSO-ds) & 11,14-11,02 (m, 1H), 8,80 (s, 1H), 8,49 (s, 1H), 7,66-7,55 (m,
1H), 7,07-6,94 (m, 1H), 3,41-3,29 (m, 2H), 3,17 (d, J/=2,9 Hz, 1H), 3,14-3,12 (m, 1H), 3,14 (s,
1H), 3,02 (br d, J/=7,0 Hz, 2H), 2,96-2,84 (m, 1H), 2,71 (tt, /=12,0, 3,5 Hz, 1H), 2,45 (br d, J=2,0
Hz, 1H), 2,18 (s, 3H), 2,08-1,99 (m, 2H), 1,94 (br d, /=11,8 Hz, 2H), 1,89-1,76 (m, 1H), 1,75-1,56
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(m, 2H), 1,40 (d, J=6,8 Hz, 6H), 1,29-1,13 (m, SH), 1,08-0,94 (m, 2H).

ITpumep 5

2-(3,4-numetokcudennn)-5-(1'-u300yrun-[ 1,4'-oununepunut|-4-nn)-3-merui- 1 H-nuppono[ 3,2-

b]mupunus

IIpomexxyrounbsie coenuHeHust SA-1 u S5A-1: 5-Opom-2-(3,4-numerokcudenun)-3-metmi-1H-

npposnol[3,2-bnupuann u 5-6pom-3-(3,4-numerokcudenmn)-2-merun- | H-nupponol 3,2-

b]mupunux

HaC,

0O
O

CH,
CH3 O_CH3
Br /N Br N
[ 0 [ Y—ch,
XN CHj XN
H (5A-1) H (5A-2)

K cmecu 6-6pom-2-tionnmupuann-3-amuna (100 mr, 0,34 mmonb), 1,2-numerokcu-4-(npon-1-un-
1-un)6enzona (74 mr, 0,42 mmonb), xnopuaa utus (18 mr, 0,42 mmonb), kapbonarta Hatpus (180
mr, 1,68 mmons) u Pd(dppf)Clz (12,5 mr, 0,017 MMoib) B cocyie ¢ 3aBUHUMBAIOLICHCS KPBILIKOH
nobasysiu DMF (2 mut). Cocyn o0opynoBaiv KpPBIMIKOW ¢ MOKPBITON Te(ioHOM AuadparmMoi.
Cucremy BakyyMHpOBaJTH (C TIOMOLIBIO HIJIBI M3 a30THOH MAarucTpajii/BaKyyMIOpoOBOAA) M
00paTHO HAMONHSIHN ra3000pa3HbM a3oToM. [Ipouenypy mosropsum Tpuxael. Wriny ypansnu u
cocyn Harpesayu ripu 100 °C B Teduenue 16 4. JKXMC aHanu3 CBUIAETENbCTBOBAT 00 00pa3oBaHUU
JIBYX M30MEPOB, MPUOIU3UTENBHO B oTHOmeHHH 3:1. 'H IMP aHamu3 mo3BONHI IPEANONOKHTD,
YTO TJIABHBI TPOAYKT mpencramiseT coboit S5-Opom-2-(3,4-numerokcudennn)-3-merui-1H-
nuppotio[ 3,2-b|mupunun (SA-1). Peakumonnyro cmecs pazbdasisuiu EtOAc (50 mi), BeUTHBAIH B
JEeTUTEIBbHYIO BOPOHKY U poMbiBaiii BOAHBIM 10% pacteopom LiCl (2 X 10 mi1) 1 HaCBIIIEHHBIM
BogHbIM pactBopoM NaCl (10 wmi), cymwmmun (NaxSOs), ¢unptpoBamu u  unbTpar
KOHLIEHTpUpOBaIH. HeounimeHHbIH MPOAYKT pacTBOpsiM B HeOonbmoM koimuectse DCM u
OYMILAIA METOAOM KOJIOHOYHOH Xpomarorpaduu Ha cunukarene ¢ 15 muH no rpanueHty 0%-
100% DCM/EtOAc ¢ nonyuernem S-6pom-2-(3,4-numerokcudennn)-3-merui- 1 H-muppono[3,2-
blmupununa (IIpomexxyrounoe coenmHeHHe SA-1), 3arpsi3HEHHOrO  MPOMEXKYTOYHBIM

coenuHeHueM SA-2, 5-6pom-3-(3,4-numerokcudenmn)-2-metmn- 1 H-uppono[3,2-b ] nupunuxom,
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m/z (303, M+1), 80 mr (67 %).

IIpomexxyrounoe coeamaenne SB:  tper-Oytun-4-(2-(3,4-numerokcudenmn)-3-metm-1H-

npposo|3,2-b] mupunun-5-nn)-3,6-guruaponupunus- 1 (2H)-xapbokcunar

Boc<
N O-CH,

CH;, (5B)
K cmecn, comepxameii S-Opom-2-(3,4-numerokcudenmn)-3-metmi-1H-nuppono[3,2-bnupunun
(ITpomexxytounoe coenmnenue SA-1) u IIpomexyrounoe coexpmnenue SA-2 (100 wmr, 0,29
MMOJIb), TpeT-0yTun-4-(4,4,5,5-terpamerm-1,3,2-nruokcaboponan-2-ui)-5,6-TUrHIPOITUPUINH-
1(2H)-xapbokcunar (111 wmr, 0,36 mmons), u Pd(dppf)Clz (10,5 mr, 0,014 mmonb) B cocyne ¢
3aBUHYMBaOIElcs Kpoiukoi nobasmsiu THF (2,5 mn) ¢ mocnepyromum nobdasienuem 3M
BogHOro pacteopa docdar tpukanus (0,10 mu, 0,3 mmonb). Cocyn oOoOpyaoBaau MOKPBITOH
Te(JIOHOM KpbIlIKOW ¢ nuadparmoii. CucreMy BakyyMUpPOBaIU (C MOMOIIBIO UIJIbI U3 A30THOM
MarucTpau/BakyyMnpoBoga) W OOpaTHO HAMOJHsUIM ra3000pasHeiM a30ToM. [Ipouenypy
noBTOPsIM TpuAkAbL. Mrny ynansnu u cocyn Harpesaiu npu 75 °C B Teuenue 3 4. PeakiioHHyo
CMeCh OXJaKIAaJd N0 KOMHATHOH TemmepaTypbl U 00palaThiBail HACBILIEHHBIM BOIHBIM
pactBopoM NaCl (5 mu) u sxcTparupoBanu nodasneHueM stuianerara (3X10 mi). DKCTpakTh
obbenunsiy, cymuin (NaxSOs), GUIbTpOBAIM U KOHLEHTPUPOBATH. HEOUHIEHHbIH MPOIYKT
pacTBopsuH B HEOObIIOM KondecTBe DCM 1 ouHIany MeToIoM KOJIOHOYHOH Xpomarorpaduu
Ha cuiukarene, smoupys 10 mMuH mo rpaauenty 5%-100% DCM/EtOAc. Pasnenenusi He
Habmonmanoce.  Cwmech  Tper-OyTmi-4-(2-(3,4-mumerokcudenun)-3-merun- 1 H-muppoo| 3,2-
b]mupunun-5-un)-5,6-qurunpormupunns- 1 (2H)-kapbokcunara (IIpomexkyTouHOEe COeNMHEHUE
5B) wu permousomepa TperT-OyTmin-4-(3-(3,4-numetokcudenmn)-2-metmi- | H-nuppono|3,2-
b]mupunun-5-un)-5,6-qurunpormupunns- 1 (2H)-kapbokcunara Beigensmn (100 mr,77 % BbIxon),

m/z (550, M+1) u ucnionb3oBanu 6€3 U3MEHEHHH Ha CIENYIOIEeH CTa M.

IIpomexxyrounoe coeamaenne SC:  tper-OyTmn-4-(2-(3,4-numerokcudenmn)-3-metm-1H-
nupposo|3,2-b] mupuaun-5-un)nunepuanH- 1 -kapOokcunar

Boc.

N CH, O-CH;
_N
[ 0
XN CH,
H (O

Cwmecp Tper-Oytmn-4-(2-(3,4-mumerokcudenmn)-3-metmn- 1 H-muppono[3,2-b]  mupunus-5-m)-

5,6-nurunponupuans- 1 (2H)-kapbokcunara (IIpomexyTounoe coennaenne SB) u pernonzomepa
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Tper-O0yTun-4-(3-(3,4-numerokcud ennin)-2-merui- | H-muppono[ 3,2-b [mupuaus-5-mn)-5,6-
muruaponupunns-1(2H)-kapbokcunara (95 wmr, 0,21 mmonb) pactBopsuiu B MeOH (5 mu) u
nepenocun B anmapart [lappa. Cmecwy GapOoruposanu azorom. Karamusarop [Tepnmana (25 wmr,
0,036 MMomb) HOOaBNSAIN W AaBJIEHHE B ammapare HarHeTaiu razoo0pasHbIM BopopoxoM (50
(yHTOB Ha KB. AOIIM) U BCTPSAXHUBAIN B TeueHHe 22 4. PeakinoHHy0 cMech (GUIIBTPOBAIN Yepe3
CIION LenuTa M (QUIbTPaT KOHIEHTPUPOBATH. [10oydeHHbI OCTaTOK PacTBOPSIN B HEOOJIBLIOM
konndectse DCM 1 3arpyskanu Ha KOJIOHKY C CHJIMKaresieM, KOTOPYIO 3JI0UpOBaid B TeueHue 10
MUH 10 rpanueHTty 1%-5% MeOH/DCM c¢ mnoaydyeHuem cmecu Tper-Oyrun-4-(2-(3,4-
auMeTokcupennn)-3-merun-1 H-nuppono[3,2-bmupuaun-S-nn)-5,6-nurunponupuaus-1(2H)-
kapOokcunara (IIpomexyrounoe coenmnenue S5C) u peruomsomepa Tper-OyTui-4-(3-(3,4-
aumeTrokcupennn)-2-merun-1 H-nuppono[3,2-b | mupuaun-5-nn)-5,6-nurunponupuaus-1(2H)-
kapOokcunara (82 mr, 80%), m/z (452, M+H).

IMpomeskyrounoe coenunenue SD: 2-(3,4-numerokcudenin)-3-meTmn-5-(nunepuann-4-mn)- 1 H-

nuppodo[3,2-b] nupunun

HN CHj O-CH,
/N
[ 0
XN CHs
H (5D)
Cwmech HU30MEpPOB (TpeT-OyTrn-4-(2-(3,4-mumetokcudenun)-3-merun- 1 H-nmuppoo[ 3,2-

b]mupunun-S-un)nunepunus- 1 -kapookcunara (IIpomesxyrounoe coenunenne SC) u Tper-OyThi-
4-(3-(3,4-numerokcudenmn)-2-metun- | H-muppono|[ 3,2-b Jnupunus-5-wn)nmunepuaus- 1 -
kapOokcunara (80 wmr, 0,18 mmonb) cycnennuposanu B 4 H HCl B nuokcaune (4 mut, 16,00 MMob),
nepememnBany B TedeHue 30 MHUH, W KOHLEHTPUPOBadu naocyxa. llonmydeHHBI OCTaTOK
CYCHEHIUPOBAIIN B IUATHIIOBOM 3¢upe (1 MiT) 1 TBEpbIe BeleCTBa OT(PUIBTPOBBIBAIHN U CY LN
¢ nmojydeHueM cmecu 2-(3,4-numerokcudennn)-3-metui-S-(munepunus-4-mn)- | H-mupposo[3,2-
blmupumuna (Ilpomexxyrounoe coenunernne SD) u  3-(3,4-pumerokcudenun)-2-MeTHi-5-
(munepuana-4-un)- 1 H-mupposo[3,2-bnupuanna B Bune ouc-HCI coneit (50 mr, 65%), m/z (352,
M-+H).

IIpumep 5:

K pactBopy, comepxamemy cMmech 3-(3,4-numerokcudenrn)-2-merun-5-(munepuana-4-un)-1H-
npposo|2,3-cmupuanna 2 HCI (IIpomexyTouHoe coenunerne SD) u 2-(3,4-mumerokcudennn)-
3-merun-S-(munepunnH-4-mn)- 1 H-nuppo:o[3,2-bmupuanna, 2 HCI (30 mr, 0,07 mmons) B DMF

(1 ™) pobasmsim  1-m300yTmnmunepunus-4-o1 (55 wr, 0,35 MMoib) € MOCIERyOIUM
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nobasneHneM Tpuanerokcuoopruapuaa Harpus (75 mr, 0,35 MMOJIB) M KaIuii YKCYCHON KHUCIIOTBL.
Peakmmonnyo cmech mepememmuBaiu u odpadareiBanu BonHbIM | H pactBopom NaOH (1 m).
Cwmecp skctparmpoBanu pobaeneHueM stunanerata (3X2 mi). DKCTpakTel OOBEOUHSIIA U
npoMbiBanin  BoaHbIM 10% pactBopom LiCl (2 X 2 mi) u xoHueHtpupoBanu. OcCTaTok
cycnengupoBaiu B DMF (2 wmu), ¢unpTpoBanu depe3 mmpuieBoil GuibTp C HaWJIOHOBOH
meMmOpanoii 0,45 mukpon. HeounineHHoe BelecTBO OYHIIAIN MeTOIOM npenapatuBHoi KX/MC
npu cnenyromux ycnoBusix: Komonka: Waters XBridge C18, 19 x 250 MM, 5 MKM 4acTHIIBL,
IoneuxHas daza A: 5:95 aneronutpui: Boga ¢ 0,1% tpudropykcycHoit kucnoroit; IlonsrkHast
daza B: 95:5 aneronutpun: Boga ¢ 0,1% tpudropykcycuoii kucnoroi; I paguent: 0-40% B B
Te4yeHue 25 MUHYT, 3aTeM S-MHUHYTHOe BblepkuBaHue npu 100% B; Dmomms: 20 mu/MuH.
Copnep:xaiue mpoaykT Gppakuuu 0ObeIUHSUIH U CYLIUIH METOAOM LEHTPOOEKHOTO UCTIAPEHUS C
nonyuernem 2-(3,4-npumertokcudennn)-S-(1'-uzobyrun-[1,4'-0ununepuann]-4-wmn)-3-merun- 1 H-
nmupposno[3,2-b] mupuguna, 3 TFA (25 wmr, 0,03 mmomnb, 42%), m/z (491, M+H). Bpewms
yaepxxuBanust, 1,3 muH ¢ ucnonszosanueM KXMC Kononka: Waters Acquity UPLC BEH C18,
2,1 x 50 mm, 1,7 mxm vactunsr, [Togsuxnas ¢asza A: 5:95 aueronutpuit: Boga ¢ 10 MM awnerara
amMonusi, IlomBwxkHas ¢asa B: 95:5 aueronutpwn: Boma ¢ 10 MM amerata amMMOHWUS,
Temnepatypa: 50 °C; I'pagmuent: 0-100% B B Tedenue 3 munHyT, 3atem 0,75-MUHyTHOE
BuiepkuBanue pu 100% B; Dmonms: 1,11 mu/mun; derexuus: Y@ mpu 220 am. 'H AMP (500
MI'u, DMSO-ds) & 8,31-8,17 (m, 1H), 7,35 (br m, 2H), 7,33-7,28 (m, 1H), 7,18 (br d, /=8,1 Hz,
1H), 3,88 (s, 3H), 3,86 (m, 3H), 2,55 (m, 3H), 0,98 (d, J=6 Hz, 6H).

ITpumep 6
N-(2-(gumernaamMuno )3T )-N-3Tri-3 -u3onponui-2-(8-merokcu-[ 1,2,4Jrpuazono[ 1,5-

a]mupunuH-6-un)-6-metui- 1 H-nupposno[ 3,2-b [nupunun-S-kapOokcamug

(6)
ITpomeskyTrounoe coenquHerne 6A: 6-OpoM-2-iioa-5-MeTunupuInH-3-aMuH
Br N I
X

H3C Z NH2 (6A)

K pactBopy 6-0pom-5-mernnmupunus-3-amuna (10 r, 53,5 mmons) B8 DMF (150 mur) noGassinu
NIS (12,03 1, 53,5 mmoup). [lony4eHHYIO peaKIMOHHYI0 CMECh MEPEMEIINBAIN IPU KOMHATHOM
Temneparype B TedeHue 12 4. PeakimonHyro maccy pazbasmsuin DCM (100 mut), mpombiBanu

pactBopoM THocynbdara HaTpus (100 MiT), OpraHUYecKuil CJIOHN CYIIUIN HaJ CyJIb(aToM HATPU,
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(GuIbTPOBANM U KOHLEHTPUPOBAIU C MOJYYEHHEM HEOUMIIEHHOTO coennHeHus. HeounmeHnHoe
BEIIECTBO OouMIIau myTeM Xpomarorpaduu Ha cucteme Combiflash ¢ ncrmons3oBanuem 120 r
KOJIOHKH C CHIIMKAaresieM, coeinHeHue smouposanu 22% EtOAc B nerponetinom a¢upe, ppakumu
cobupany U KOHLIEHTPHUPOBAJIH C IMOJNy4YeHHEM 6-Opom-2-Hon-S-MeTrunnupuans-3-amusa (16 r,
51,1 mmodb, 96 % BBIXOM) B BUIE OJIEAHO-KENTOTO TBEPAOTO BelecTBa. Bpems ynepkuBanus npu

KXMC 2,14 mus [I]. MC m/z: 314,1 (M+2H).

IIpomexxyrounoe coenunerne 6B: (E)-6-6pom-2-(2-3TOKCUBUHMII )-S5 -METHITUPUANH-3-aMUH
BFIN\I\/O\/CH:g
H3C Z NH2

K pacrBopy 6-Opom-2-iion-S-merwnnupunus-3-amusa (16 r, 51,1 wmmone), u (E)-2-(2-

(6B)

sTOKCHBHHWII)-4,4,5,5-Terpamerii-1,3,2-nrokcadoponana (15,19 r, 77 mmons) B THF (350 mn)
nobasnsin ruapokcun Hatpus (6,14 r, 153 mmonb). Cmechk nerasupoBaiu B TedeHue 10 MuH
azoroMm, terpakuc(tpudennndpochun)namaamii (1,182 r, 1,023 mmosb) no0aBisIv, U CMECh
nanee aerasuposanu B TedeHue 5 muH. [lonyuennyro cmech nepementnsanu npu 80 °C B TeueHue
16 4. PeaknoHHyI0 Maccy (UIBTPOBAIM 4Yepe3 LeNUT, SKCTparuposain nodasnenneM EtOAc
(100 my) 1 mpombiBaiu Bonoit (2 X 100 mut), cyuminu Haza Cyiabdarom HaTpusi, GUIBTPOBATIH U
KOHLICHTPUPOBAIM C TMOJyY€HHEM HEOYHMIIEHHOrO COenuHeHHs. HeodMieHHOe COequHEeHHe
ouuInany nyteM xpomarorpaduu Ha cucreme Combiflash ¢ ucnonb3oBanuem 120 r KOJOHKU C
cUIIMKaresem, coenuHeHue smounposanu 22% EtOAc B nmeTposneiitHoM sdupe, ppakiuu codupany,
KOHLEHTpUpoBaiu ¢ nonydenueM (E)-6-0pom-2-(2-3TokcuBUHWII)-S-MeTHmupuaus-3-amuna (7
r, 27,2 mMonb, 53,2 % BBIXO) B BHIE KOPUIHEBOTO TBEPIOIO BellecTBA. Bpems yaepkuBaHUs

npu XKXMC 2,41 mun [D]. MC m/z: 259,1 (M+2H).

ITpomeskyrounoe coenunerne 6C: 5-0pom-6-met- 1 H-mupposo[ 3,2-b Jnupunun
Br N
0
HaC N (6C)
K pacrBopy (E)-6-Opom-2-(2-3TOKCHBHHWI)-S-MeTunupuauH-3-amuHa (7,0 v, 27,2 MMoIb) B
meranose (300 mur) moGaBmsim CostHYIO KUcnoty (8,27 mu, 272 MMonb). PeakimoHHy0 cMech
Harpesanu rpu 85 °C B TeyeHue 16 4. PeakinoHHYI0 Maccy KOHLIEHTPUPOBAIIU C MOJy4YeHHEM S-
opom-6-metun-1H-muppono[3,2-b]nupuauaa (5,1 1, 24,16 mmonb, 89 % BbIXOm) B BHIE

KOPUYHEBOrO TBepAoro Bemectsa. Bpems yaepskusanus npu XXKXMC 1,19 mun [R]. MC m/z:

213,1 (M+2H).
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ITpomesxyrounoe coequHerne 6D: Metni-6-metin-1H-muppoino|3,2-b jrupunus-5-kapOokcnnar
0
HiCrg | Ny \

HeC” N (6D)
K pactBopy 5-0pom-6-merun-1H-nuppono[3,2-b|nupuanna (2,0 r, 9,48 mmonb) B meranone (70
mi1) u DMF (70 mi) no6asnsimn DPPF (1,576 1, 2,84 mmons) u Pd(OAc): (0,425 1, 1,895 mmors).
Peakmonnyto cMmech nerazupoBain B Tedenne 10 mun azorom u TEA (2,64 mu, 18,95 mmonb)
nobasnsan. Cmech nepementusany npu 90 °C B npucyrcrsuu CO ¢ 8 kr naBneHueM B TeueHue 12
4. PeakiMOHHYI0 Maccy KOHLIEHTPUPOBaH, octaTok pacteopsuin B DCM (100 mur), mpombiBanu
Bojoi (2 X 100 mu), cymmnu Han cynb(aToM HaTpusi, (PUIBTPOBAIN M KOHLEHTPUPOBAIU C
MOJyUYEHHUEM HEOUMIIEHHOro coenuHeHus. HeouMieHHOe COeUHEHHEe OYMINAIN METOIOM
KOJIOHOYHOHW xpomarorpaduu Ha cCUJIMKarese, coenuHeHue smouposanu 70% sTunanerara B
neTposieitHOM 3dupe, Gppakuuu cOOMpaT U KOHUEHTPUPOBAIU C MOJYYEHHEM METHII-0-MeTHII-
1H-uppoiol[3,2-b]mupunun-5S-kapookcunara (1,1 r, 5,71 mmons, 60,3 % BbIx0n) B BUae OneqHo-

XKenToro Teepaoro npoaykra. Bpems ynepsxusanus npu XKXMC 0,80 muH [R].

[Tpomesxkyrounoe coequHenue OE: Merun-3-6pom-6-meti-1H-mupposno[3,2-b Jnupunun-5-

KapOoKcHIaT

O Br

HaCx O)Ti\g
Hye” N7 N 6E)
K pactBopy meTmn-6-merni-1H-muppodo [3,2-b Jmupunun-5-kap6okcunara (1,0 r, 5,26 MMosib) B
DMF (30 mu) nob6asinsim o karisim NBS (0,936 1, 5,26 mmois) B DMF (15,00 mi). [TonyueHHyro
CMECh MepeMeLINBAId IPU KOMHATHON TeMIiepaType B TedeHue 15 MuH. PeaklMOHHYIO Maccy
BBUIMBAJIM B CMeCh Jibaa U Bozb! (100 mur) u sxcTparuposanu nodasiennem stuanerara (3 X 100
wi1). OObenMHEHHBI OpPraHUYeCKUH CJIOH CYLIMUIM Haja Cyib(aToM HaTpusi, (HIbTPOBAIU U
KOHIIEHTPUPOBAJIM C TMOJydeHHeM MeTwiI-3-0pom-6-metmi-1H-muppono [3,2-b|mupunun-5-

kapOokcunara (1,2 r, 4,24 mmodb, 81 % BEIXO) B BHI€ KOPHUHEBOTO TBEPAOTO BelecTa. Bpems

yaepxxuBanus mpu XXKXMC 1,17 mun [R]. MC m/z: 269,1 (M+2H).

IIpomexxyrounoe coenmnenue OF: 1-tper-Oyrun-5-merun-3-6pom-6-mermn-1H-mupponol3,2-

bmupuaun-1,5-nukapOokcunar
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O Br
He” N N
Boc (6F)
K pactBopy merun-3-6pom-6-merun-1H-nmuppono[3,2-b Jmupunun-5-kapdokcunara (1,2 r, 4,46
mmonb) B THF (10 mur) no6asnsmn BOC20 (1,139 mi, 4,91 mmons), TEA (1,243 ma, 8,92 mmonb)
u DMAP (0,109 r, 0,892 mmonbp) mpu KOMHATHOH Temmepatype. PeakIuoHHYIO CMech
NepeMeInBaIy NpU TOU ke Temrneparype B TeueHue 0,5 4. PeaklilMOHHYI0 Maccy racuiv BOJOU
(50 mu), sxcTparuposanu nodasnenuem stunarerara (3 X 50 mir), o0beTUHEHHbBIE OPraHUYECKHe
CIIOM CYLIMJIM Haj CyiabpaToM HaTpus, (QUIBTPOBAIM M KOHLEHTPUPOBAIU C MOJYYEHHEM
HEOUMIIIEHHOro coenuHeHus. HeouunineHHOe COeNMHEHHE OYHMINAIM METOAOM KOJOHOYHOMN
xpomarorpadpumu Ha cunukarene myteMm ssoupoBaHus 9% EtOAc B merponeiinoMm s¢dupe,
¢pakum coOupany 1 KOHIEHTPUPOBAIHU C MOJTy4YeHHEM | -TpeT-OyTHiI-5-MeTHiI-3-0poM-6-MeTHII-
IH-uppoino[3,2-b] mupunun-1,5-aukapdokcunara (1,3 r, 3,49 mmonb, 78 % BBIXOX) B BHUAE

Oenoro TBepaoro BeuiectBa. Bpems yaepxkusanust npu XKXMC 3,15 mun [R]. MC m/z: 371,1

(M+H).

IMpomexkyrounoe coenunenne OG: 1-Tper-Oyrun-5-mernin-6-merun-3-(npon-1-en-2-un)-1H-
npposo|3,2-b Jnupunun-1,5-nukapbokcunar

HaC
0 3UN\z=CH,

HiC~g | Ny {
Hoc” N7 N
Boc (6G)

K  pactBopy  l-Tper-Oytun-5-merun-3-6pom-6-metun-1H-muppono[3,2-b]  nupunun-1,5-
mukapbokcunara (1,3 r, 3,52 mmons) B THF (25 mur) u Boxe (4 mur) n00aBisiin TPEXOCHOBHBIN
docdar kamus (1,840 r, 10,56 mmons). Cmech nerazupoBanu B TeueHue 10 munyT a3otom, XPhos
Pd G2 (0,083 r, 0,106 MMoOJIb) TOOABIISUITH, U CMECh Jajiee Aera3upOBad B TEYEHUE S MUH. 3aTeM
4.4,5,5-rerpamern-2-(nporn-1-en-2-nn)-1,3,2-nuokcaboposnan (0,769 r, 4,58 mmonb) nobasisim
u cMmech nepememuBaiu npu 70 °C B Teuenune 12 4. PeakimoHHyIO Maccy (QUIBTPOBAJH 4Yepes
1enuT, skctparuposanu nodasnenrneM EtOAc (100 mur), mpomsiaiu Bogoi (2 X 100 mi), cyummm
HaJ CyJib(aToM HaTpus W KOHLEHTPUPOBAIH C TOJYYCHHEM HEOUHIIEHHOTO COCIUHEHMS.
HeounmmenHoe coenrHeHHe OUYMINAIM METOAOM KOJIOHOYHOH Xpomarorpaduu Ha CHIIMKarelne.
Coenunenue smooupoBanu 6% EtOAc B mnerponeiinom 3¢dupe, u Qpakuun cobupamun u
KOHLIIGHTPUPOBAIH C TMOJNydyeHHeM |-TpeT-OyTui-S-mernn-6-merni-3-(npon-1-eH-2-mn)-1H-

nppoo [3,2-bmupunun-1,5-nukapdokcunara (1,1 r, 3,26 mmons, 93 % BbIxOx) B BUIE OJeIHO-
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JKENTOro TBeproro Bemectsa. Bpemst ynepskusanus npu JKXMC 3,08 mun [R]. MC m/z: 331,1
(M-+H).

IIpomexyTounoe COeUHEHUE 6H: 1-Tper-OyTnin-S-merun-3-usonponui-6-merwi- 1 H-
nupposo[3,2-b] mupunun-1,5-nukapOokcunar

HaC
0 3UN\—CH;

HiCy | Ny §
Hc” N N
Boc (6H)

K pacrBopy 1-Tper-OyTmi-5-metuin-6-merun-3-(npon-1-en-2-un)-1H-muppo:no[3,2-b Jnupuaun-

1,5-nukap6okcunara (1,1 r, 3,33 mmonb) B meranosie (20 mu) noGasmsumm Pd/C (0,6 r, 0,564

mMMouib). CMech mepeMeInnBaii MpyU KOMHATHOH TeMIepaType ¢ MPUCOSIUHEHHBIM OaJIOHOM

BoZopona B TedeHue 3 4. CycrneH3uro GUIbTPOBAIM Yepe3 CIIOH LenuTa, GuibTpar cooupaiu u

KOHLIEHTPUPOBAJIH Cc MOJIYYEHUEM 1-Tper-OyTui-5-mernn-3-usonponui-6-merun- 1 H-

npposno[3,2-b Jnupunun-1,5-nukapbokcunara (0,65 r, 1,869 mmonb, 56% BbIXOD) B BHIE

OenoBaroro TBepAoro Bemectsa. Bpems ynepxusanus npu XXKXMC 3,7 mun [R]. MC m/z: 333,1
(M+H).

IMpomesxkyrounoe coenmnenue Ol 1-Tper-OyTmi-S-metun-2-6pom-3-usonponui-6-merui- 1 H-

npposo[3,2-b] mupuaun-1,5-mukapOokcunar

Boc (6I)

K pacreopy 1-tper-OyTun-S-mermi-3-uzonpomui-6-metin-1H-muppono[3,2-b] nupunun-1,5-
mukapbokcunara (0,55 r, 1,655 mmonb) B DCE (20 mun) nobasmsin NBS (0,442 1, 2,482 mmonb)
nopuusamu. IlonydeHHyr0 cMech nepeMelmnBany Npu KOMHATHON TeMIleparype B TedeHue 16 4.
Peaxunonnyro cmech paszdasismi Bonoit (50 mu), sxcrparuposanu nodasneanem DCM (2 X 50
Mi1), OOBENMHEHHbIE OPraHMYECKHe CJIOW CYIIWIN Haja CyJabhaToM HaTpws, (UIBTPOBAIH U
KOHLIGHTPUPOBAIM C TOJyY€HHEM HEOYHINEHHOro CcoenuHeHHs. HeouMineHHOe COequHEHHE
OYHILAINA METOJOM KOJIOHOUYHOM XpoMaTorpaduu Ha CHIIMKArelsie, COeAMHEHNE 3IIFOUpoBatu 5%
EtOAc/nerponetineiv 3¢upom, ¢ppakiuu codupanu U KOHIEHTPUPOBAIHU C MOTyuYeHHeM |-TpeT-
OyTun-5-metun-2-6pom-3-nzonponuin-6-merin- 1 H-mupposno[ 3,2-b jrupunun-1,5-

mukapbokcunara (0,4 r, 0,807 mmoib, 49% BBIXOA) B BHJIE JKEITOTO Macia. Bpems ynepxusanus

npu JKXMC 4,12 mun [D]. MC m/z: 411,1 (M+H).
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IIpomexxyTouHoe  coenuHeHue  6J: 1-Tper-OyTni-5-merun-3-u3onponui-2-(8-MeToKCH-
[1,2,4]tpuasono[ 1,5-a] nUpUAnH-0-111)-6-MeTii- | H-uppoino( 3,2-b jnupunun-1,5-
OUKapOOKCUIaT

(69)
PactBop  1-Tper-OyTtun-5-metun-2-6pom-3-nzonponun-6-mermn-1H-nmmppomno[3,2-b jnupuann-
1,5-nukapbokcunara (0,2 1, 0,486 wmmomb), 8-merokcu-6-(4,4,5,5-rerpamerui-1,3,2-

nuokcadoponan-2-un)-[1,2,4|rpuazono[1,5-a|jnupununa (0,147 r, 0,535 wmmomb) U
TpexocHoBHOTO ¢ochara kamus (0,254 r, 1,459 mmonw) B cMecu pactBopureneit nuokcana (10
mi) 1 Bozs! (1 min) nerasuposanu Nz B Teuerne 10 mun. 3atem PdClz(dppf)-CH2Clz annyxr (0,040
r, 0,049 MMOJTB) NOOABIIAIN U CMECh IETa3UPOBAIM BHOBb B TeueHue S MuH. [lomyueHHy0 cMech
nepememBany npu 80 °C B TeueHue 3 4. PeakIMOHHYIO CMeCh SKCTparupoBaiu 100aBICHHEM
stunanerara (20 mu), mpombiBasu Boao#H (2 X 10 MiT), HACBIIIEHHBIM COJIEBBIM pacTBOpoM (50 min),
CYIIMJIN HaJ Cyib(aTOM HATpHsl, U KOHLEHTPUPOBAIH C MOJYYEHHUEM HEOYHMIIEHHOTO IPOAYKTA.
HeounineHHplii NPOAYKT OYHINAIM METOIOM KOJIOHOYHOH Xpomarorpaduu Ha CHIIHKarese,
CoeIMHEHue HmoupoBain 22 % sSTunanerata B NETPOJEHHOM 3¢upe, Gpakuuu codupanu u
KOHLIEHTPUPOBAJIU  C  IOJYYEHUEM 1-TpeT-0yThii-5-MeTi-3-u30nponui-2-(8-MeToKCH-
[1,2,4]rpuazono[ 1,5-almupunun-6-mn)-6-metni- 1 H-nmuppoio[3,2-b] nupuanH-1,5-
nukapookcunara (0,2 r, 0,396 mmob, 81 % BbIXOI) B BHAE KOPUYHEBOIO TBEPIOIO BEIIECTBA.

Bpewmst ynepsxkusanus pu JKXMC 2,96 mun [R]. MC m/z: 480,1 (M+H).

IIpomexxyrounoe coenmnenue OK: Merun-3-u3onponmi-2-(8-merokcu-[1,2,4]tpuazonol1,5-

a|mupuanH-6-n1)-6-metui- 1 H-nmuppono[3,2-b Jmupuann-5-kapOokcunar

(6K)

K  pactBopy 1-Tper-OyTun-5-metun-3-uzonponui-2-(8-merokcu-[ 1,2,4]rpuazono ~ [1,5-
a|mupuanH-6-1n)-6-metun- 1 H-muppono[ 3,2-b Jmupunun-1,5-nukapbokcunara (0,2 1, 0,417
mmontb) B DCM (2 mur) mo karusim 1odasisiii 4 M constHyro kucaoty B auokcane (0,209 mi, 0,834
MMOJIb). PEakIMOHHYI0 CMecCh NepeMeIInBalIyd MPH KOMHATHOH TeMIiepatype B TeueHue | d.

PaCTBOpI/ITeJ'Ib YAAJIAJIN B BAKYYME U TBEPABIC BCIICCTBA MPOMBIBAJIU AUSTUIIOBBIM B(I)I/IpOM C
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MOJIy4eHUEM MeTHJI-3-u3omnponii-2-(8-merokcu-[ 1,2,4|tpuazono| 1,5-a]mupuann-6-m)-6-
metui- 1 H-nuppono[3,2-b|nupuann-5-kapookcunara (0,15 r, 0,376 Mmmonb, 95% BbIxon) B BHIE
JKEJITOTO TBepAoro Bemectsa. Bpems ynepxuanus npu XKXMC 1,91 mun [R]. MC m/z: 380,1
(M+H).

IIpomexxyrounoe coenuHenne 6L: 3-nzonpornmn-2-(8-merokcu-[1,2,4]rpuaszono[ 1,5-a|nupuann-

6-mn)-6-metun - 1 H-nuppono[3,2-b Jmupunun-5-kapOboHOBast KUCIOTA

(6L)

K pacrBopy merun-3-uzonpomnui-2-(8-merokcu-[ 1,2,4|rpuazono[ 1,5-a]nupuann-6-mi)-6-mMeTu-
1H-ntupposno[3,2-b]nupunun-5-kapbokcunara (0,15 r, 0,395 mmonb) B cMecu pacTBOpUTENEH
meranona (2 mu), THF (2 mut) u Boxe! (1 mut) no6asisunu rugpokenn mutust (0,095 r, 3,95 mmons).
ITonydyeHHyr0 cMech mepeMellnBalid MPU KOMHATHOW TeMmeparype B TedeHue 5 4. Jleryuue
BEIECTBA YAaJsUIM B BaKyyMe, pa30aBiisiin Bonoit (S5 mi) u Heitrpanuzosanu 1,5 H HCl. Bogubrit
cioit skcTparuposamu nodasnerneM DCM (3 X 50 mu). OObennHeHHbIH OpraHUYecKHi CIIOH
CYLIMJIH HaJ CYJIb(aToM HaTpust, GUIBTPOBAIN H KOHLEHTPUPOBAIH C TIOJTYUYEHUEM 3-H30MPOITHII-
2-(8-merokcu-[ 1,2,4]rpuazono[ 1,5-a]mupunun-6-un)-6-metun- 1 H-nuppono[ 3,2-b [mupuaun-5-
kapOoHoBo kucioThl (0,1 1, 0,235 MmOk, 59,5 % BBIXOI) B BUAE JKEITOrO TBEPAOTO BELIECTRA.

Bpewmst ynepsxkusanus pu JKXMC 0,98 mun [R]. MC m/z: 366,1 (M+H).

IIpumep 6

K pacrBopy 3-m3onponmn-2-(8-metokcu-[1,2,4]tpuazono[ 1,5-aJnupunun-6-mi)-6-metui-1H-
nppoo|3,2-b Jnupunun-5-kapbonosoit  kucnorsl (0,02 r, 0,055 mmons) B DMF (2 ™)
nobasysuiu N1-51un-N2 N2-gumernnstas-1,2-nquamun (6,36 mr, 0,055 mmons), TEA (0,015 mu,
0,109 wmmonb) wu 3-okcuarekcadprtopdochar 1-[Ouc(mumernnamuno)mermnen|-1H-1,23-
tpuazono[4,5-blmupununus (HATU) (0,023 r, 0,060 MMonb) mpu KOMHATHOW TeMIieparype.
3aTeM cMech MepeMellrBalyd NpU TOH e TeMIleparype B TeueHue 3 4. PeakllMOHHYIO cMech
pazbasisuin EtOAc (20 mur) 1 mpombiaiu Bogoi (2 X 20 mut), CyIIMin Haja CyIb(paToM HATpus, U
KOHLIEHTPUPOBAJIH C TMOJTyYeHHEM HEOUHIIIEHHOTO MpoAyKTa. HeounImeHHbIi MPOayKT OYHINAIH
meronoMm npenapatuBHoil XXX/MC ¢ ucnonb3oBanueM Metonuku D2, conmepikamue NMpORyKT
bpakuuy OOBEIUHSUIN U CYIIWJIM METOAOM LIEHTPOOEKHOrO HCHapeHus ¢ nojydeHneM N-(2-
(mumeTunaMuHO )3T )-N-3THi-3-u3onponii-2-(8-metokcu-[ 1,2,4]tpuazono[ 1,5-aJnupunun-6-

un)-6-metii- | H-mupposno[ 3,2-b] nupuann-5-xapbokcamuna (7,8 mr, 0,017 mmons, 31% BbIxOR)
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B BUJe OJIETHO-KENITOro TBEpAOoro BemecTsa. Bpems yaepxkusanus npu XKXMC 1,30 mun [E].
MC m/z: 464,1 (M+H). 'H AMP (400 MI'ty, DMSO-ds) & m.z1. 11,49-11,45 (m, 1H), 8,66 (s, 1H),
8,52 (d, J/=1,2 Hz, 1H), 7,62 (s, 1H), 7,21 (s, 1H), 4,08 (d, J=1,0 Hz, 3H), 3,90 (s, 1H), 3,63 (4,
J=7,1 Hz, 2H), 3,56-3,50 (m, 1H), 3,19-3,07 (m, 3H), 2,72 (br. s., 2H), 2,40 (br. s., 4H), 2,32 (s,
3H), 1,97-1,89 (m, 3H), 1,55-1,47 (m, 6H).

ITpumepsr 7, 8, 1 9
3-(3-m3omnponun-2-(8-merokcu-[ 1,2,4]tpuazono| 1,5-a]nupuann-6-mn)- 1 H-nuppono[ 3,2-

b]mupunuH-5-1n)uuKIoNeHTaH- 1 -oH

(7,8,9)
ITpomeskyTounoe coenuHerne 7A: 3-OpOMUMKIIONEHT-2-eH- 1 -0H
D*Br
o (7A)

K nmepememBaemomy pacteopy tpudenmndpochuna (23,53 r, 90 mmons) B8 DCM (350 mn),
nobasysuu 6pom (4,62 mut, 90 mmoge) mipu 0 °C. PeaklIMOHHYIO CMeCh MEePEeMELINBaAIH TIPH TOU
ke Temrieparype B TedeHue 15 mun. 3atem TEA (13,64 mi, 98 MMOJIb) U IUKJIONEHTaH- 1,3 -11HO0H
(8 r, 82 mmonr) B DCM (350 mu) nmobGaensuin. Cwmech mepeMenrnBaid NPU KOMHATHOU
TeMrepaTtype B TeueHHe 16 4. PeakmOHHYI0 MacCy KOHLEHTPHPOBAIW, OYHUIIAIM METOAOM
KOJIOHOYHOH xpomarorpaduu Ha cuimkarene, (pakuud COOUpad M KOHLEHTPUPOBAIU C

nosydeHneM 3-OpoMUHKIONeHT-2-eH-1-0Ha (8,9 1, 55,3 MmOk, 68 % BeIXOA) B BUAe Macna. ‘H

SIMP (400 MT'ty, DMSO-ds) & m.1. 6,57 (s, 1H), 2,99 (m, 2H), 2,52 (m, 2H).

IIpomesxyTouHoe COeMHEeHNe 7B: 3-(4,4,5,5-rerpamerni-1,3,2-nuokcaboposnan-2-

3 'Y

WJT)LIUKJIOTIeHT-2-eH- 1 -OH

CH;
L% B/O oo
'®) \O CH3

CHs3 (7B)

K mnepememmBaemoMy pactBopy 3-OpommmkioneHt-2-en-l1-ona (10 r, 62,1 mmonb) B 1,4-
nrokcaHe (250 mur) moGasmsmn Ouc(muuakonato)audop (18,93 r, 74,5 Mmonbp) U anerat Kanus
(12,19 r, 124 mmonb). PeakimonHyto cMech aerasupoBaiiu Ny B Tedenue 10 mun, PdCla(dppf)-
CHxClz agnykr (3,55 1, 4,35 MMonb) 100aBIsuIH, M pEAKLIMOHHYIO CMeCh nepemMermnsany mpu 100

°C B Teuenue 16 u. PeakumonHyro maccy pazbasmsanun EtOAc, ¢unbTpoBanu depes LENHT,
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npombiBain EtOAc, ¢pumpTpar coOupanu ¥ KOHIEHTPUPOBAIH C IOJYYEHHEM HEOUYHINEHHOTO
npoaykta. Heouunmensslii npoaykT ounmanu ¢ nomoupio ISCO MeTrogoM KOJOHOYHOMN
xpomarorpadpumn Ha cuimkarene, Qpakuu cOOMpasyd U KOHLEHTPHUPOBAIU C IMOJNyYEHHEM 3-
(4,4,5,5-trerpametmii-1,3,2-nuokcaboponiaH-2-win)uuKioneHT-2-eH-1-ona (10,9 r, 52,4 mmons, 84
% BBLIXOJI) B BUjie Oesoro Teepaoro semectsa. 'H AMP (400 MI'u, DMSO-de) & m.z. 6,43 (s, 1H),
2,66 (m, 2H), 2,26 (m, 2H), 1,18 (s, SH).

IIpomexxyrounoe  coenmunenue  7C:  Tper-OyTui-5-6pom-3-uzonponui-1H-mmuppono|3,2-
b]mupunun-1-kapbokcunar

HaC
CHs

Br: N
| N
N
\

Boc (70)

AN
=

K nepememnBaemomy pactBopy S-Opom-3-uzonpomnui-1H-nuppono[3,2-bmupununa (5 r, 20,91
mmous) B THF (100 mir) nobasnsiimu DIPEA (41,8 mmons) u Boc-aurunpun (7,28 mu, 31,4 Mmmounb)
IPU KOMHATHOW TeMrnepaType. PeakilnOHHyI0 cMech epeMellnBaIi IPU TOH ke TeMIIepaType B
TeueHne 3 4. PeakIMOHHYI0 MacCy 3KCTParipoBaIy JOOABICHHUEM 3THIIALIETATa U MPOMbIBAJIH
BOZIOH, HACBIIIIEHHBIM COJIEBBIM PACTBOPOM, CYLIMJIHM HAZ CYJIb(ATOM HaTPHsl U KOHLIEHTPUPOBAJIH
C TMOJIyYeHHEM HEOYHINEHHOrO COeNMHEeHHs. HeouMieHHOe COeqUHEHHe OYHINAIA METOAOM
KOJIOHOYHOM Xpomarorpapuu Ha cuiukareie, (pakuud coOupanu W KOHUEHTPUPOBAIH C
NOJIy4eHUueM TpeT-OyTHi-5-0pom-3-u3onpomnmi-1H-muppono[3,2-b] mupunus-1-kapbokcunara
(6,51, 19,16 Mmmodb, 92 % BBIXOA) B BUE O€I0BATOrO TBEPAOTO BellecTBa. Bpems ynep:kuBaHus

npu JKXMC 2,03 mun [L]. MC m/z: 341 (M+H).

IIpomexxyrounoe coenuHenune 7D: Tper-OyTwii-3-u3onponui-S-(3-0KCOUKIONeHT- 1 -eH- 1 -m)-
1H-nmuppomno[3,2-b] mupunun-1-kapbokcunar
H;C
O N

CHs
A\
N

Boc (7D)

AN
=

K  nmepememmuBaeMoMmy  pactBopy  TpeT-OyTmii-5-6pom-3-usonpommi-1H-muppono[3,2-b]

nupuanH-1-kapbokcunara (16 r, 47,2 mmonb) B amokcane (400 mu) mobasmsum 3-(4,4,5,5-

R

teTpameTui-1,3,2-nnokcadboponan-2-nin)uukionenr-2-ei-1-on (14,72 r, 70,7 wmmonb) #

2

TpexocHOBHBIHN (ocdat kanus (20,02 1, 94 mmonb). PeakIMOHHYIO CMECh Iera3upoBajIf a30TOM B

teuenne 10 muH, u 3arem PdCly(dppf)-CH>Cly amnykr (3,85 1, 4,72 mmonb) moOaBisiim.
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Peakimonnyro cmech nepememusaiu npu 100 °C B Teyenue 16 u. PeakunoHHyK Maccy
buapTpoBaNM Yepe3 Cioi nenurta, mpombiBaid EtOAC W KOHUEHTPUPOBAIH C TOJYyYEHUEM
HEOYMIIEHHOrO0 TMpoaykTa. HeouuineHHbII NPOAYKT OYMLIAIM METOAOM  KOJOHOYHOMU
xpomarorpadum Ha cunmkarene, Gpakiuu coOUpaay U KOHLUEHTPUPOBAIU C TOJyUYEHHEM TPET-
OyTHI-3-U30Mponui-5-(3-0KkcouKIoneHT- 1 -eH- 1 -mi)-1H-mupposno[ 3,2-b | nupunun-1-
kapOokcunara (15 r, 44,1 mmonb, 93% BbIXON) B BUAE KOPUYHEBOT'O TBEPAOrO BelecTBa. Bpems

yaep>xuBanus npu XKXMC 1,76 mun [L]. MC m/z: 341,6 (M+H).

IIpomexxyrounoe coenunenue 7E:. TpeT-OyTmi-5-(3-ruapOKCHIMKIONEHTHN)-3-n3onponmi-1H-
nupposno[3,2-b] nmupunun-1-kapbokcunar
HsC
HO N

CHs
A\
N

\

Boc (7E)

X
=
K nepememnBaeMoMy pacTBOpy TpeT-O0yTHII-3-U30mponiiI-S-(3-0KCouKIoneHT-1-ex-1-mn)-1H-
npposo[3,2-b Jnupunun-1-kapbokcunara (10 r, 29,4 mmons) B MeOH (20 mu) npu 0 °C
nobasnsm rexcaruapat xaopuna mukessi(Il) (0,698 r, 2,94 mmonb) u NaBHy (4,45 1, 118 MMounb).
PeakunoHHyI0 cMech epeMelInBaii P KOMHATHOMN Temneparype B TeueHue 10 mun. Peakuuio
racuin pactBopom NH4Cl. PeakunoHHYI0 CMeCh KOHLEHTPHPOBAIU I YOAJICHUS METaHOJa,
oCTaToK SKcTparupoBanu aobdasnenneM EtOAc, mpombiBaiu BOAOH, CyIIWIM Haa CyJib(haToM
HATPUsT M KOHLIEHTPUPOBAIU C TIOJYYEHHUEM TPeT-OyTHiI-S5-(3-TruAPOKCHLIIMKIONEHTHI)-3-
uzonponui-1 H-muppoio[3,2-b|nupuann-1-kapbokcunara (10 r, 29,0 mmons, 99% BbIXON) B BHIIE

KOPUYHEBOTO TBepAoro Beuiectsa. Bpems ynepskusanust npu XKXMC 1,71 mun [L]. MC m/z:

345,6 (M+H).

IMpomexxyrouHoe coenunenue 7F: Tper-OyTui-3-usonpomnui-5-(3-okcouuknonentun)-1H-
nuppodo[3,2-b] mupunun-1-kapbokcunar
H5;C
O N

CH;
TN
Z N
Boc (7F)
K mnepememmBaeMomMy pacTBOpy TpeT-OyTHII-5-(3-rHapOKCHIIMKIONEHTII)-3-130mnponii-1H-
npposo|3,2-b Jmupunun-1-kapbokcunara (1 r, 2,90 mmons) B DCM (25 ) nobasisuiu
Ileptionunan /[lecca-Maptuna (6,16 1, 14,52 mmomp) mpu O °C. PeakumoHHyo cMech

nepeMeInBaIi P KOMHATHON TeMriepatype B TeueHne 16 4. PeakimoHHy0 Maccy pa30aBisiiu
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BogHbIM pactBopoM NaHCOs, TtBepable BemecTBa OT(QUIBTPOBBIBAIN, BOAHBIN  CIIOH
sKcTparuposany aodasneHneM DCM, opraHudeckuil ol CymIwin Haj CyJbpaToM HATpus |
KOHLIEHTPUPOBAJIH C TMOJTyUYE€HHEM HEOUHIIEHHOTO MpoAyKTa. HeounIneHHbIi MpOayKT OYHIIAIN
METOZIOM KOJIOHOYHOH XpoMaTorpadguu Ha cuiiukarese, Gpakuuu COOMpaIn U KOHLIEHTPUPOBAIN
C MOIy4eHUEeM TPeT-OyTHII-3-r3onponui-5-(3-okcouuknonentun)- | H-mupposo[ 3,2-b] nupunus-
1-kap6okcwmnara (380 mr, 1,110 mmonb, 38% BbIxom) B BHIE OEJIOBATOrO TBEPAOTO BEIECTBA.

Bpewmst ynepsxkusanus npu dKXMC 1,75 mun [L]. MC m/z: 343,6 (M+H).

IIpomexxyrounoe coeguHenne 7G: 3-uzonpommi-5-(1,4-quokcacnupo[4.4|Honan-7-mn)-1H-
nupposno[3,2-b] nupunun
H5;C
0 3¥N\—CH,
C N
O

A
=

IZ/

(7G)

K  nepememmBaeMoMy  pacTBOpY  TpeT-OyTii-3-uzonpomnui-5-(3-okcounkaonentun)- 1 H-
npposo[3,2-b] mupuaun-1-kapbokcunara (2,8 r, 8,18 mmoinb) B Tonyone (40 mi) moGaBisiiu
sTuneHrukob (0,692 mi, 12,26 mmoinb) u n-TojyodcyibdonoByro kuciory (0,282 r, 1,635
MMOJIb) TIPU KOMHATHOMU Temrepartype. 3arem cmech nepemernnsaiu npu 130 °C B Teuenue 16 4.
PeakunonHy0 Maccy KOHLEHTpupoBanu, pasdasisuin EtOAC, M mpOMBIBAIM HACBILICHHBIM
pactBopom NaHCOs3, cymumiau Hanm cynb(aroM HaTpus W KOHLEHTPHPOBAIU C MOJyYEHUEM
HEOUYMINEHHOTO BellecTBa. HeouuineHHOe BeLECTBO OYHINAIU METOJOM  KOJOHOYHOMN
xpomarorpadguu Ha cuiamkarene, (Gpakuuu COOMpaTud U KOHLUEHTPUPOBAIU C IMOJyYEHHEM 3-
uzonponui-5-(1,4-nuokcacnupol4.4|Honan-7-un)-1H-nmuppono[3,2-b] nupuamna (2,8 r, 7,24
MMOJIb, 89 % BBIXOM) B BUIE OEIOBATOrO TBEPAOTO BelnecTBa. Bpems ynepskusanust npu JKXMC

1,18 mun [L]. MC m/z: 287,5 (M+H).

IIpomesxxyrouHoe coenmuenue 7H: tper-OyTuin-3-usonponui-S-(1,4-nuokcacnupol4.4|HoHaH-7-
win)-1H-iuppono[3,2-b]mupunun-1-kapbokcunar
H
O S CH,
C N

O | NN

7N
Boc (7H)

K nmnepememmBaemomy pactBopy  3-m3omponmi-S-(1,4-nuokcacnupo[4.4]aonan-7-mn)-1H-
nupposo[3,2-bmupununa (2,2 1, 7,68 mmone) B THF (30 mu), nobasnsimn Boc-anrunpun (2,68
i, 11,52 mmons), DIPEA (2,68 wmu, 15,36 mmons) u DMAP (0,939 r, 7,68 mmoib) mpu
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KOMHATHOH TeMmmnepaTtype. PeakliMOHHYO0 CMeCh epeMelInBaId IPU KOMHATHON TeMIepaType B
TeyeHnne 3 4. Peakiuro racwim BOAOW. PeakIMOHHYIO CMeCh SKCTParnpoBasid JOOaBICHUEM
EtOAc, cymmnu Han cyiabaroM HaTpusi M KOHLEHTPHPOBAIU C MOJYYEHHEM HEOUUIIEHHOTO
BemecTBa. HeouninenHoe BewecTBo ounianu ¢ nomompo [ISCO Metonom KoJOHOUHOMN
xpomarorpadun Ha cunukarene, Gpakiuu coOUpaay U KOHLUEHTPUPOBAIU C TOJyUYEHHEM TPET-
OyTun-3-nzonponmn-5-(1,4-nuokcacnupol4.4|HoHan-7-mn)- 1 H-muppono[3,2-b mupunun-1-

kapOokcunara (2,8 r, 7,24 mmodns, 94 % BbIxon) B BuIe Oenoii nmeHbl. Bpems ynepxuBanus npu

KXMC 1,96 mus [L]. MC m/z: 387,6 (M+H).

ITIpomexxyrounoe coenunenue 71 tper-Oyrun-3-usonponun-5-(1,4-nuokcacnupol4.4]|HoHaH-7-
un)-2-(4,4,5,5-rerpameruin-1,3,2-nuokcadoponan-2-un)- 1 H-nuppono[ 3,2-b Jmupuaun-1-
KapOokcuar.

o HaC CH,

[ N o0
S I iCHg,
Z~N o C§H3

Boc ()
K nepememmBaemMoMy pacTBopy TpeT-OyTmi-3-usonponui-S-(1,4-nquokcacnupo[4.4]HoHan-7-
wn)-1H-nuppono [3,2-bnupunun-1-kapbokcunara (2,8 r, 7,24 mmons) B THF (20 mur) nobassiiun
LDA (10,87 mn, 21,73 mmonb) nipu -78 °C. PeakIMOHHYIO CMECh MEePEeMELINBAIN TIPU TOU XKe
TEMIepaType B TeUEHHUE 2 4, M 3aTeM MEJUICHHO J00aBIIsLTH 2-H30Mponokcu-4,4,5,5-reTpaMeTui-
1,3,2-nuokcaboponan (3,00 mu, 14,49 mmonb). PeakiimoOHHYIO CMECh JOBOIMIM O KOMHATHOMH
TEMIEepPaTyphl U MEePEMELINBAIN NTPH KOMHATHOH TeMmepaType B TeueHue | 4. Peakiuro racuiu
BOnOW. PeakinoHHyr0 cMmech skctparupoBanmu pobdasnernneM EtOAc, cymmmm Hax cyiabdarom
HATPUsI W KOHLEHTPHUPOBAIH C TOJYYEHHEM HEOYUIIEHHOro coenuHeHus. HeouwmmeHHoe
COEIMHEHUE OYHINAIA METOJAOM KOJOHOYHOW Xpomarorpadguu Ha cuiukarene, (Qpakmuu
cobupanu W  KOHIEHTPUPOBAIM C  MOJNY4YeHHEM  Tper-OyTui-3-usonponui-S-(1,4-
nuokcacrupo[4.4|HoHaH-7-mn)-2-(4,4,5,5-rerpametin-1,3,2-nruokcadoponan-2-mi)-1H-

nuppotio[ 3,2-b Jmupunun-1-kapdokcunara (2,9 r, 5,66 mmonb, 78% BBIXOA) B BUIE OEIOBATOTO

TBEpAOTo BemecTBa. Bpems ynepxusanus mpu XXKXMC 2,29 mun [L]. MC m/z: 513,7 [M+H]".

IIpomexyrounoe coenunenue 7J: Tper-Oyrui-3-uzonponui-2-(8-metokcu-[1,2,4|tpuazono| 1,5-
almapuauH-6-n1)-5-(1,4-nnokcacnupol4.4|Honas-7-un)- 1 H-nmuppomno[ 3,2-b Jnupuann-1-

KapOoKcHIaT



(79)

K mnepememmuBaemoMy pactBopy Tper-OyTmi-3-uzonponui-S-(1,4-guokcaciupol4.4]HonaH-7-
un)-2-(4,4,5,5-rerpamerun-1,3,2-nuokcadoponan-2-un)- 1 H-nuppono[ 3,2-b mupugun-1-
kapOokcunara (3 r, 5,85 mmonp) B auokcane (100 mi) u Bozme (2 mu) mobasnsmm 6-Opom-8-
metokcu-[ 1,2, 4]tpuazono[ 1,5-a]nmupunun (1,602 r, 7,03 MMOIb) U TPEXOCHOBHBIN (ocdat kamus
(3,73 1, 17,56 mmounb). Peakunonnyro cmech nerasuposain Na B reuerue 10 munyT u PdCly(dppf)-
CH:Cl; annyxT (0,478 1, 0,585 mmonb) nodasmsiu. Cmeck nepementnsany npu 100 °C B TeueHue
16 u. Peakimionnyro maccy paszbasisimn EtOAc, ¢punbTpoBanu, u GuiIbTpaT KOHLUEHTPUPOBAIH C
MOJIlydYeHUEM HEOYHINEHHOro mnpoxaykTa. HeouMieHHbI MNPOAYKT OUYMINAIH  METOJOM
KOJIOHOYHOI XpomaTtorpaduu Ha cuiukarene, (Gpakiuu coOupaid U KOHLEHTPUPOBAIU C
nojydeHneM Tper-OyTui-3-usonponui-2-(8-merokcu-[ 1,2,4|tpuaszonol 1,5-a]nupuaun-6-mmn)-5-
(1,4-nuokcacrnupo[4.4|HonaH-7-un)-1H-muppoio[3,2-bnupuann-1-kapbokcunara (2,9 r, 5,43
MMOJIb, 93 % BBIXOA) B BUAE OEI0BATOr0 TBEPAOTrO BemecTBa. Bpemst yaep:xkusanus npu JKXMC
1,62 mun [L]. MC m/z: 534,7 [M+H]".

IMpomexxyrounoe  coenunenne 7K.  3-(3-m3ompomnun-2-(8-merokcu-[1,2,4]tpuazonol1,5-

a]mupunuH-6-un)- | H-nupposno[ 3,2-b Jnupuaun-5-wn)uuknonentan-1-oH

(7K)

K nmepememmBaeMoMy pacTBOpy TpeT-OyTui-3-usonponui-2-(8-metokcu-[ 1,2,4]tpuaszonof 1,5-a]
nupuanH-6-1m)-5-(1,4-nuokcacnupo[4.4]aoHan-7-mn)- 1 H-nuppono[ 3,2-b nupuaun-1-
kapOokcunara (2,9 r, 5,43 mmounb) B8 DCM (20 M) mobasmsuim TFA (2,093 mu, 27,2 MMoinb) nipu
KOMHATHOH TeMmneparype. PeakIMOHHYI0 CMeCh NMEpeMeLIMBaiu MpU TOW K€ TeMmIepaTrype B
TeyeHne 16 4. PeakMOHHYIO CMeCh KOHIIEHTPUPOBAIH, SKCTparupoBain nobdasnenuem EtOAc,
NPOMBIBAJIA BOJOH, CYLIMJIM HAJ CyJb(paTOM HATPHsI U KOHLEHTPUPOBAIH C rosyueHueM 3-(3-
uzonponui-2-(8-merokcu-[ 1,2,4]rpuazono [1,5-a]mupuann-6-mn)-1H-nuppono[ 3,2-bnupunun-
S-unm)uuknonentan-1-ona (2,1 r, 5,43 mMmonb, 93 % BBIXOA) B BUAE CMOJHCTOrO TBEPIOTO

Bemectsa. Bpems ynepsxusanus npu XKXMC 1,14 mun [L]. MC m/z: 390,6 [M+H]".

Ilpumepsr 7, 8 u 9
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K nepememnBaemomy pactBopy 3-(3-uzonponui-2-(8-merokcu-[ 1,2,4rpuazonol 1,5-a|nupuaus-
6-mn)-1H-tuppono[ 3,2-bmupunus-S-nn)uukiaonenras-1-oxa (2,5 r, 6,42 mmons) 8 THF (3 mi),
DMF (3 mu) nobaensinn amerat ammoHnust (4,95 r, 64,2 mmounb), xjaopua ammonust (3,43 T, 64,2
MMOJIb) U yKcycHyr kucnoty (0,367 wmn, 6,42 MMonb) mpu KOMHATHOW TeMmeparype.
PeakunonHyI0 cMeCh IepeMeInBaIy PHU TOH Jke TeMIepaType B TeueHue 16 4, 3aremM n1o0asisiu
NaCNBHs (1,210 1, 19,26 MMonp) U mepeMeIinBaiyd B TE€YEHHE elle 2 4 NP KOMHATHOM
TeMreparype. PeakLMOHHYI0O MacCy KOHLEHTPUPOBAJIM C IMOJYYEHUEM HEOUHILIEHHOIO
coenunenusi. HeouunenHoe coeamHeHue ouumanu merogom npen. BOXX ana pasnenenus
usomepos. [locne ouncrok meromom mpen. BOXX, ¢paxuum cobupany, KOHLIEHTPUPOBAIH U
IO UIN3UPOBAIIN C BBIACIEHHEM TPEX U30MEPOB/CMeECei.
IIpumep 7: U3omep 1: cmech nuactepeomepos, Bpems ynepxusanus npu XKXMC 1,79 musH [E].
MC m/z: 391,4 (M+H).
ITpumep 8: M3omep 2: romoxupanbHblil, Bpems ynepskusanust npu XXXMC 1,78 mun [E]. MC m/z:
391,2 (M+H).
ITpumep 9: U3omep 3: cmecy auacrepeomepos, Bpems ynepxusanus npu XKXMC 1,56 mun [E].
MC m/z: 391,3 (M+H).

IIpumep 10
2-((3-(3-uzonponui-2-(8-merokcu-[ 1,2,4]rpuazono| 1,5-a]nupuaun-6-un)-1 H-nupposo[ 3,2-
b mMpUIHNH-5-1IT) IUKIIOTIEHTHIT )aAMUHO )-N-MeTHUIaLie TAMH

H3C_NH

(10)

K nepememnBaemomy pactBopy 3-(3-uzonponui-2-(8-merokcu-[ 1,2,4]rpuaszonol 1,5-a|nupuaus-
6-mn)-1H-tuppono[ 3,2-b [mupunaus-S-nn)uukiaonenras- 1 -amuna (20 mr, 0,051 mmons) (TIpumep
9) B DMF (2 mn) noGasmsimn TEA (0,021 mn, 0,154 mmone) u 2-xmop-N-metmnaneramun (6,601
mr, 0,061 MMoIB) IpU KOMHATHOH Temreparype. PeakimoHHyI0 cMech IepeMeIInBaId MIPH TOH
JKe TeMreparype B TedeHue 16 4. HeouuineHHoe BeleCcTBO OUUINAId METOAO0M MpenapaTuBHON
KX/MC ¢ ucnonb3oBanueM Mmeroguku D2, comepskampie TpORykKT (pakuuu oOBENUHAIA |
CYLIMJIH METOIOM LIEHTPOOEIKHOTO UCTIapeHus ¢ nonyderneM 2-((3-(3-u3onponmn-2-(8-mMeTokcu-
[1,2,4]rpuazono| 1,5-almupunnn-6-nn)-1H-muppono[3,2-b mupunun-5-

WT)LIUKJIONEHTIU)aMuHO )-N-MeTmnaneramuna (3 wmr). Bpems ynepsxkusanust npu XKXMC 1,29
muH [E]. MC m/z: 4623 (M+H). 'H AMP (400MI'u, DMSO-ds) & m.1. 11,30 (s, 1H), 8,63 (d,
J=1,0 Hz, 1H), 8,53 (s, 1H), 7,64 (d, /=8,3 Hz, 1H), 7,20 (d, J=1,0 Hz, 1H), 7,04 (d, J=8,6 Hz,
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1H), 4,09 (s, 3H),3,17-3,11 (m, 4H), 2,90 (s, 1H), 2,63 (d, J=4,9 Hz, 3H), 2,32-2,23 (m, 1H),
2,00(q, J=7,4 Hz, 2H), 1,94-1,81 (m, 3H), 1,74-1,61 (m, 2H), 1,61-1,50 (m, 6H).

ITpumep 11

6-(6-dprop-3-nzonponmn-S-(nmunepuans-4-mn)- 1 H-nuppono[ 3,2-b mupuann-2-mn)-8-metni-

[1,2,4]Tpuazomnol 1,5-a|nupuaux

IIpomexxyrounoe coenqunenue 11A: 6-0pom-5-propnupunun-3-amMmus
Br N
T
£

K pacrBopy S-¢propnupunnn-3-amuna (4,5 r, 40,1 mmons) B DMF (80 mut) noGasmsuiu NBS (7,14

NH2 (11A)

r, 40,1 mmonb) nopuumsivu nipu 0 °C. PeakunMoOHHyIO CMeCh NMepeMelIMBaId MPH KOMHATHOM
temneparype B Teuenue 20 mun. Cmech 3atem aenwmu mexay EtOAc (300 mun) u Boga (300 m),
oba Closi pasfensyiv, OPraHMYeCKHi CJIOW MPOMBIBAIM HachileHHbIM pactBopoM NaHCOs,
HACBILIEHHBIM COJIEBBIM PAaCTBOPOM, CYIIWJIM Haj Cyiab(aTtoMm HaTpus, (UIBTPOBAIH U
KOHLIEHTPUPOBAJIM C TMOJIyYeHHEM HEOUYHIIeHHOro coequHeHus. HeouuineHHoe coennHeHUe
OYHINAJIA METOIOM KOJIOHOYHOW XpoMaTorpaduu Ha CUITUKAaree, CoeqUMHEeHUe IFoupoBaiu 52 %
STHNALETAT\NeKCaH, (pakuuu CcoOMpalii W KOHLEHTPUPOBAIU C MOJydyeHUeM 6-Opom-5-
¢Topnupunun-3-amuHa (4,7 r, 24,61 mmonb, 61% BBIXOA) B BHIE KOPUYHEBOTO TBEPAOIO

BemecTBa. Bpems ynepskusanus npu JKXMC 0,98 mun [R]. MC m/z: 193,1 (M+2H).

IIpomexxyTouHOoe  COeaUHEHUE 11B: Tper-OyTHi-5-amun0-3-rop-5',6'-nurunpo-[2,4'-
ourmpunna|-1'(2'H)-kapbokcunar

Boc.

NH2 (11B)

TpeT-OyTHi-5-amuHo-3-¢pTop-5',6'-nurunpo-[ 2,4'-6unupunus]-1'(2'H)-xapOokcunar (6,5 r, 22,16
MMONb, 94 % BBIXOA) MOJNy4Yaldd B COOTBETCTBUH C OOIIEH METONMKOH, OMMCAHHOW ISt
POMEKYTOYHOTO coenuHeHus SB, ¢ ucnons3oBanuem 6-6pom-5S-propnupunus-3-amuna (4,5 T,

23,56 MMOJIb) B Ka4eCTBE UCXOJHOTO MPOMEKYTOYHOTO COeNMHEHHs. Bpems ynep:kuBaHus mnpu

KXMC 1,94 mus [R]. MC m/z: 293,1 (M+H).
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IIpomexxyrounoe coenunenue 11C: Tper-Oytmn-4-(5-amuno-3-propnupuanH-2-ni)munepuanH-
1-kapOokcunar

Boc<
SENY

F7NZTNH, (1)
PactBop  Tper-Oyrun-5-amuno-3-¢rop-5',6'-nurunpo-[2,4'-ounupuans]-1'(2'H)-kapOokcunaTa
(6,5 1, 22,16 mmonp) u sTrnanerara (150 mim) 6apboruposanu azorom (Nz). 3arem Pd/C (3,30,
3,10 mmonb) noOaBisUIM W PEAKUHMOHHYKD CMeCh BHOBb OapOorupoBamun N» Tpu pasa.
l'azoo0pasneiii Bogopon (Hz) BBOgmIM ¢ momompio OamioHa B cMechb. PeaklMOHHYIO CMecCh
nepeMelInBalIi pU KOMHATHON TeMnepaTtype B TeueHue 12 4. Cycnensuro GpuipTpoBanu depes
ciol nenuta, GuIbTpaT coOUpaIu U KOHLEHTPUPOBAJIH C MOJy4eHueM TpeT-0yTui-4-(5-amuHo-
3-¢propnupunun-2-mn)nunepuans-1-kapookcunara (5,8 r, 19,64 mmonb, 89 % BeIXOR) B BHIE

xentoro macia. Bpems ynepskusanus npu JKXMC 1,68 mun [R]. MC m/z: 296,1 (M+H).

IIpomexxyrounoe  coemmuenue  11D:  Tper-Oyrun-4-(5-amunHo-3-Top-6-HoanupuanH-2-
win)nunepuauH- 1 -kapookcunar

Boc<

NH2 (11D)

K pactBopy Tper-OyTni-4-(5-amuHo-3-propnupunun-2-ni) nunepuaus-1-kapbokcunara (5,6 T,
18,96 mmonb) B DMF (120 mu) noGammsmn NIS (4,27 1, 18,96 mmonb) nopumsimu. Cmech
nepeMelInBaId B TeUEHHE 2 U MPU KOMHATHOM TeMriepatype. PeakiuoHHy0 mMaccy pa30aBisuiu
Bomoi (200 mu) m skcTparupoBanu nodasneHueM stianerata (3 X 200 mur). Opranudeckue
SKCTPAKTBI OOBENUHSUIIN, CYIIWIIA HAJ CYyJIb(paTOM HATPHs, (PHIBTPOBAIA U KOHLIEHTPUPOBAIH C
NOJYYeHHEM HEOYHINEHHOTO COelMHEeHHs. HeouMIeHHOe COeAMHEHHE OUMINAIN IyTeM
xpomarorpadun Ha cucteme Combiflash meTonom konoHOUHON XpoMaTorpaduu Ha CHIIMKAree,
coeMHEHue 3onpoBain 25% sTunanerarom/meTponeldHeiM 3¢upom, (pakiuu coOupanu u
KOHLIGHTPUPOBAIM €  TONy4YeHHeM  TpeT-OyTui-4-(5-amuHO-3-PTop-6-HoamupuanH-2-ui)
nunepunns-1-kapookcunara (5,8 r, 13,77 mmonb, 73% BbIXOA) B BUI€ KOPHUYHEBOI'O TBEPIOTO

BemecTBa. Bpems ynepskusanust npu JKXMC 2,46 mun [R]. MC m/z: 322,1 (M+H).

IIpomexxyrounoe coenunenne 11E:  tper-Oyrmn-4-(3-¢prop-6-iton-5-((3-merundyr-2-eH-1-

WJT)aMHUHO) TUPUANH-2- W) THITePUINH- | -kapOokcuiaT
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Boc<
N Hs;C
| _ N/\/\ CHs
H (11E)

K pactBopy Ttper-OyTun-4-(5-amuno-3-¢prop-6-ioanupunnH-2-ui)nunepuanH- 1 -kapOokcunara
(3,0 1, 7,12 mmonb) u 3-metunOyt-2-enans (2,72 mn, 28,5 mmons) B MeOH (50 mun) mobasisiu
ykcycnyto kucnory (1 mur, 17,47 mmons). [TonydeHHbIH CBETIO-KENThIH PaCTBOP MepEeMEIIHBAIN
Ipyu KOMHATHOH Temneparype B TedeHue 6 4. 3areM nmanoOoprumpun Hatpus (2,238 r, 35,6
mMmonb) pobasnmsmi mpu 0 °C M peakIMOHHYK CMeCh IEpPeMEeLIMBAIU NPH KOMHATHOMN
TeMIeparype B TedeHue 2 4. PeakMOHHYI0 MacCy KOHLIEHTPUPOBAIM AJIS YAAJeHUs METAHOJIa,
pazbasysmu Bomoit (100 mur) m skcTparupoBaiu nobasyieHueM stunanertara (3 X 100 m).
OObenuHeHHBIE OpPraHUYECKHe 3KCTPAKThl CYLIWIA Hal cyib(aroM HaTpus, QUIBTPOBATH U
KOHLIEHTPUPOBAIM C TOJy4YE€HHEM HEOYMIIEHHOro coenuHeHus. HeouuineHHOe coequHeHHe
OYHIIAIA METOIOM KOJIOHOYHOM XpomaTorpaduu Ha cunukarese. CoenuHenue saonposainu 28%
STUJIALIETATOM/TIETPOJIEHHBIM 3()upoM, Ppakuuu cOOMpaNTu U KOHLUEHTPUPOBAIU C TOJTyUYEHUEM
Tper-OyTun-4-(3-¢prop-6-iton-5-((3-metundyr-2-eH- 1 -uin)aMiUHO) TUPUAMH-2-HT)THEepUIUH- 1 -
kapOokcunara (1,7 r, 3,35 mmonb, 47% BBIXOA) B BUAe OJIEAHO-KENTOrO Macyia. Bpewms

ynepxxusanus npu JKXMC 3,39 mun [R]. MC m/z: 490,1 (M+H).

IMpomexkyrounoe coenunenue 11F: 4-(6-¢prop-3-m3onpomnmi-1H-uppono[3,2-b Jnupunun-5-
W) nunepuauH- 1 -kapookcunar

Boc<

(11F)

PactBop Tper-OyTri-4-(3-¢prop-6-iton-5-((3-meTunOyT-2-eH- 1 -ua)aMuHO) MUPUINH-2-
win)nunepunun- 1-kapdokcmiara (1,6 r, 3,27 mmons), kapbonara kamus (0,497 r, 3,60 MMOJIb) U
Oopomuna terpabyrrnammonus (3,16 r, 9,81 mmouss) B DMF (20 mun) nerasuposanu B TeueHue 10
muHYT azotoM, U Pd(OAc), (0,073 1, 0,327 mmonb) nobaBnsian. PeakMOHHYIO cMech najee
JerazupoBaiu B TedeHue 5 MuH. PeakionHnyro cMech nepemeninsanu npu 80 °C B Teuenue 14 4.
Peaxunonnyto cmech pasdasmsuin stunaneratoM (200 mut). PeakunoHHYIO CMeCh MPOMBIBAIIH
Bojoi (2 x 100 mur), HaCHILEHHBIM COJeBbIM pacTtBopoM (100 mur), cymmnam Hax cyiabdarom
HATPWsI, U KOHIIEHTPHPOBAJIH C MMOJyYEHHEM HEOYHINEHHOrO MpoAyKTa. HeounIneHHbl IpoayKT
OUHINAJIA METOAOM KOJIOHOYHOH XpoMaTorpaduu Ha CUIMKarese, CoeMuHeHue SIronpoBaiu 65%

ATUJIALIETATOM/TIETPOJieHHBIM 3pupom, ppakumu cOOMpaH, U KOHIEHTPUPOBAIU C MOJyISHUEM
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TpeT-0yTri-4-(6-grop-3-usonponmn- 1 H-muppono| 3,2-b |mupunus-5-mn) MUNEePUINH-1-
kapbokcunara (0,5 r, 1,383 mmonb, 42% BbIXOH) B BUAE ONETHO-KENTOrO Macjia. Bpewms

yaepsxuBanus mpu JKXMC 3,80 mun [R]. MC m/z: 362,1 (M+H).

IIpomexxyrounoe coenuHenne 11G: Ttper-Oyrun-5-(1-(Tper-OyTokcukapOoHMI)MUIepUINH-4-
un)-6-¢rop-3-usonponun- | H-nuppono[ 3,2-b Jnupuann- 1 -kapOokcunar

Boc. H5C

N CH;
N
3
FNZ N
Boc (11G)
K pacTBopy TpeT-0yTui-4-(6-dgrop-3-usonponmi- 1 H-nmuppoino| 3,2-b |mupunus-5-mn)

nunepunuH-1-kap6okcunara (0,3 r, 0,830 mmosnb) B THF (2 mut) nobasnsiiu TEA (0,231 mi, 1,660
mmodis), BOC,0 (0,212 mn, 0,913 mmons), 1 DMAP (0,020 r, 0,166 MMOJb) mpu KOMHATHOMN
TeMriepaType. PeakiinoHHyI0 cMeCh MepeMelnBaI IPU KOMHATHOM TeMrepaType B TedeHue 1 4.
Peaxuunonnyto cMech pazbassuiu Bogou (100 mit) u skcTparupoBaiiu 100aBICHHEM STHUJIalleTaTa
(3 X 100 wmi). OObenuHEeHHBIE OpraHUYECKHUE CIIOM CYMIMIM Haa CyJabpaToM HaTpus,
($uIpTPOBANN, U KOHIIEHTPUPOBAIH C MOJYYEHHEM HEOUHINEHHOro coenuHeHus. HeounimeHHoe
COeMHEHNE OYHIIAIM METOAOM KOJIOHOYHOH Xpomarorpaduu Ha CHJIMKAareie MyTeM
smoupoBanusi 9% EtOAc: nerponeitabiM 3¢upom, ppakuun coOupain U KOHLUEHTPUPOBAIH C
MOJTyYeHUEM TpeT-OyTri-5-(1-(TpeT-0yTokcukapOOH W ) mUnepuanH-4-1i )-6-pTop-3-
usonponui- 1 H-muppono[3,2-b Jnupunnn-1-kap6okcunara (0,33 r, 0,715 mmons, 86 % BbIXOn) B
Bujie Oenoro TBepaoro Bemectsa. Bpems yaepskusanus npu XKXMC 3,92 mun [R]. MC m/z: 462,1
(M-+H).

IIpomesxyTouHOe COoeMHEeHNe 11H: Tper-OyTHi-2-6pom-5-(1-(Tper-
OyTokcukapOOHIT ) TUnepuarH-4-11)-6-grop-3-uzonpomui-1 H-nmuppono[3,2-b|nmupuans- 1 -

KapOoKcHIIaT

(11H)

TpeT-0yTuin-2-0pom-5-(1-(Tper-OyTokcukapboHmn) munepuanH-4-mn)-6-¢rop-3-u3onpomnmi- 1 H-
nupposno [3,2-b]mupunns-1-kapdokcunar (0,6 r, 0,766 mmonb, 58,9 % BBIXOA) MONydYa H B
COOTBETCTBHHM C OOINEH METOAMKOH, OMMCAHHOW MJIsi TMPOMEXYTOYHOro coenuHeHus Ol ¢

UCIIOJIb30BaHUEM TpeT-OyTrn-5-(1-(Tper-OyTokcukapOoHmT) munepuanH-4-mui)-6-pTop-3-
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usonponui-1H-muppono[3,2-b] nmupuans-1-kapbokcunara (0,6 r, 1,300 mMMonbp) B KadecTBe
HCXOAHOIO MPOMEXYTOUHOr0 coeinHeHus. Bpemst ynepxxusanus npu XKXMC 4,32 mun [D]. MC

m/z: 541,1 (M+H).

Ipomexyrounoe coegunenue 111 Tper-OyTtun-5-(1-(Tper-OyTokcukapboHI)nHIepUInH-4-
un)-6-¢prop-3-msonponmn-2-(8-mernn-[ 1,2,4]rpuazonol 1,5-a]mupuann-6-mn)- 1 H-nupposno[ 3,2-

b]mupunun-1-kapbokcunar

oc N™ 11D

TpeT-0yTuia-5-(1-(Tper-6yrokcukapbonun)nunepuaun-4-mui)-6-¢prop-3-u3onponui-2-(8-meTu-
[1,2,4] Tpmazono[1,5-a]nupunun-6-un)-1H-nuppono[3,2-b]mupunun-1-kapbokcunar (0,25 T,
0,359 mMmonb, 64% BBIXOA) MOJNyYaJId B COOTBETCTBUU C OOIIEH METOJUKOW, OMMCAHHOW IS
NPOMEXYTOYHOrO CcoenuHeHust 7J, ¢ wucnonb3oBaHHeM Tper-OyTmi-2-6pom-5-(1-(Tpert-
OyTokcukapOOHMIT) nunepuanH-4-ni)-6-¢prop-3-nzonpomnmi- 1 H-nuppoino[ 3,2-b Jrupuaus-1-
kapOokcunara (0,3 r, 0,555 MMOJIb) B KauecTBe HCXOIHOTO BemecTa. Bpemst ynepxuBaHus npu

KXMC 4,16 mun [R]. MC m/z: 593,1 (M+H).

IIpumep 11:

K pactBopy Tper-OyTui-5-(1-(Tper-OyrokcukapOoHu )munepuaut-4-mi)-6-GhTop-3-u30mpomnu-
2-(8-metun-[1,2,4]rpuazomnol 1,5-alnupunun-6-un)-1H-muppono[3,2-b Jrupunun-1-
kapOokcunara (0,25 r, 0,422 mmonb) B DCM (2 mut) nobasisiii 4 M CONSIHYFO KHCIIOTY B TUOKCAaHE
(2 mn, 8,00 MMOnb) MO KaruisiM. PEakLMOHHYIO CMeCh MNepeMEIlNBaIi TpPU KOMHATHOH
Temreparype B TeueHHe | 4. PeaknMOHHYI0 Maccy KOHLEHTPUPOBAJIU C IOJyYE€HUEM
HEOYHIIIEHHOTO MpoAyKTa. HeouHnIeHHbIi MpOAYKT OUHIIAIN MeToA0M npenaparuBHoil JKX/MC
C HCIOJB30BaHMEM Meronuku D2, comep:kamiye MpOAYKT (Ppakuuyd OOBEOWHSUTH W CYLIFIIN
METOZIOM LIEHTPOOEKHOIO HCMApEHUs ¢ MmojydeHueM 6-(6-¢prop-3-u3onponmi-S-(munepuana-4-
un)-1H-niuppono[3,2-b]nmupunun-2-nn)-8-merun-[1,2,4|rpuazono [1,5-a]mupunuaa (11,3 wr,
0,029 mmoub, 7% BBIXON) B BUE OJIETHO-KENITOTO TBEPIOTO BeIECTBA. BpeMsi yaepKuBaHUs pu
KXMC 1,26 mun [E]. MC m/z: 393,1 (M+H). 'H AMP (400 MI'u, DMSO-de) § m.1. 11,45 (br. s.,
1H), 8,85 (s, 1H), 8,54 (s, 1H), 7,62 (s, 1H), 7,53 (d, /=11,0 Hz, 1H), 3,89 (s, 1H), 3,18-3,13 (m,
2H), 2,82-2,72 (m, 2H), 2,63 (s, 3H), 2,06 (s, 2H), 1,83-1,76 (m, 2H), 1,53 (d, J=6,8 Hz, 6H).

ITpumep 39



120
4-(1-(2-(7,8-gumernn-[ 1,2,4]rpuazono[ 1,5-alnupuanna-6-nmn)-3-u3onpomi- | /-nuppono[ 3,2-b]

MUPUANH-5-1T)a3e THANH-3 -H1)MOPQ OJTHH

H3C CHs; (39)
IIpomexxyrounoe coenuHenne 39A: Tper-OyTuin-3-((TpeT-0y TrinaueHIICHINIT)OKCH )a3€TH I NH-

1-xapOokcunar

TBDPSO

\E\NBOC (39A)

Tper-byTun-3-rugpokcuazerunun-1-kapobokcunar (2,05 r, 11,8 mmons) pactBopsnu B DCM (40
mi), 1 umuaason (1,61 r, 23,7 mmonb) u tper-Oytmxnopaudenmncunan (3,58 r, 13,0 mmonb)
n00aBJIsIN MOCJIEAOBATENbHO. PeakliMOHHYI0 CMeCh NMepeMeInBaId B TeueHue 17 4acoB mpH
KOMHATHOM Temmiepatype. 1o 3aBepiuennu, peakiuto racuinu godasiennem Boasl 1 DCM. Cron
paszesisiiv, ¥ BOIHBIN CJIOH sKcTparupoBainu nodasienneM DCM. OO0bearHeHHbINH OpraHUuYeCKHii
CIOH CylMIM Hax CynbparoM HATpus, (GUIBTPOBAIN, M KOHLEHTPUPOBAIH C IOJyYEHHEM
IPO3pPAvyHOrO Macja. OTO BEINeCTBO OYMINAIM METOAOM KOJOHOYHOH XpomaTtorpaduu Ha
cunukaresne ¢ nomoupio npudopa Teledyne Isco, smoupyst Hex/EtOAc 0-15% ¢ nosnydeHuem
TpeT-OyTui-3-((TpeT-Oy TN AU EHUICHITIII)  OKCH )a3eTuaAnH- 1 -kapOokcumara (11,8 mMmonb).
Bpems ynepsxupanus npu XXXMC 1,22 [TS]. MC (E+) m/z: 823,4 (2M+H). 'H SIMP (499 MT'w,
XJIOPOD®OPM-d) 6 7,63-7,57 (m, 4H), 7,46-7,41 (m, 2H), 7,41-7,35 (m, 4H), 4,52 (tt, J=6,6, 4,7
Hz, 1H), 3,97-3,90 (m, 2H), 3,89-3,83 (m, 2H), 1,42 (s, 9H), 1,06 (s, 9H).

ITpomexxyrounoe coenunenue 39B: 3-((Tper-OyTunandeH uICHIHIT)OKCH )a3e TUANH

TBDPSO
\C\NH (39B)

ITpomesxyrounoe coenunenue 39A (11,8 mmonnb)) pacrBopstiu 8 DCM (20 mur), oxmaxaanu 10 0
°C, n npensapurenbHo oxiaxkaamm 0 °C TFA (20 mu) nobasnsuin. Korna peakmusi 3aBepiianach
no naHHbeM JKXMC aHanu3a, peakMOHHYIO CMECh KOHIIEHTPHPOBAJIH, TIOBTOPHO PACTBOPSLIN B
DCM, u 3amenaunBann pobasnerneM 1 M BomHoro pactBopa NaOH. Bopnblil cnoii
skcTparuposainu nodasieHueM DCM, u oObeaMHEHHBIE OpraHuyYecKue (Ppakiuy CYLIMJIA Hal
cynbaroM HaTpus, (UIBTPOBAIM, U KOHLEHTPUPOBAIM C MOJdydyeHueMm 3-((Tper-
Oytunaudenmncnamn)okcn)azernanaa (11,8 mmons). Bpems ynepxkusanust npu XKXMC 0,84
[TS]. MC (E") m/z: 312,2 (M+1). 'H SIMP (499 MI'u, XJIOPO®OPM-d) § 7,64-7,59 (m, 4H),
7,44-7,40 (m, 2H), 7,39-7,34 (m, 4H), 4,62 (quin, J=6,5 Hz, 1H), 3,70-3,61 (m, 2H), 3,55-3,47 (m,
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2H), 1,05 (s, 9H).

IIpomexxyTouHOe COENIMHEHHE 39C: TpeT-0yTun-5-(3-((Tper-

OyTHIAN(EHUIICHITIIT)OKCH )a3e TUANH- | -11)-3-m3onponmi- 1 -uppoino| 3,2-b Jmupunus-1-

KapOoKcHIaT
TBDPSO HCS_ch,
\E\N N\ A\
| y
Boc (390)

Tper-byTnn-5-6pom-3-nzonponun-1H-nuppono|3,2-bnupuaun-1-kapbokcunar (1 r, 2,95
MMOIb), 3-((TpeT-OyTunaudennncunmn)okcn)aserunut (1,19 r, 3,83 mmorns), npenkaranuzarop
2-ro nokonenust RuPhos (0,114 r, 0,147 mmouns), u Cs2COs (2,88 1, 8,84 MMoIb) cycieHAnpoBaiu
B 1,4-nurokcane (20 M) B peaKIIHOHHOM COCYJI€ C KPBIMIKOH C MPeIoXpaHUTeNbHON Anadparmoii
Y MarHUTHOW Memmankod. CyCreH3uI0 1era3upoBaii ra3000pa3HbeIM a30TOM B TedueHne 10 MUHyT
U 3aT€M FepMETUYHO YKYIOPHBAIM U NMOMEINATN B HArPEBAaTENbHBINH OJIOK C MepeMeInnBaHUEM
npu 130 °C B teuenue 45 munyT. Ilo 3aBepiueHHH, PEAKLMOHHYIO CMECh OXJAXKAAIU N0
KOMHATHOW TeMnepaTypsl, GUIbTPOBAIH, KOHLEHTPUPOBAIN U OYHUINAIN METOIOM KOJOHOYHOM
xpomarorpadun Ha cuukarene ¢ nomoisto npubdopa Teledyne Isco, amoupys Hex/EtOAc O-
30% ¢ mnonydeHueM TpeT-OyTHi-5-(3-((TpeT-OyTrinaud eHIICHINIT)OKCH )a3e THIUH- 1 -111)-3 -
uzonponui-1 H-nuppono[3,2-b] nmupunun-1-kapbokcunara (1,42 r, 2,49 mmonb, 85 % BbIXOH).
Bpems yaepxusanus mpu JKXMC 1,09 [TS]. MC (E*) m/z: 570,4 (M+H). 'H SAMP (499 MT'w,
XJIOPO®OPM-d) 6 8,06 (brs, 1H), 7,69-7,63 (m, 4H), 7,47-7,33 (m, 7H), 6,23 (d, /=8,8 Hz, 1H),
4,79-4,71 (m, 1H), 4,14 (dd, J=8,6, 6,5 Hz, 2H), 3,95 (dd, J=8,7, 5,0 Hz, 2H), 3,25-3,15 (m, 1H),
1,64 (s, 9H), 1,36 (d, J=6,8 Hz, 6H), 1,07 (s, 9H).

ITpomesxyTouHoe COeIMHEHUEe 39D: TpeT-OyTrn-5-(3-((Tper-
OyTHIIN(EHUIICHITHIT )OKCH )a3e TUANH- | -11)-3-m3onponmin-2-(4,4,5,5-rerpamermin-1,3,2-

nrokcaboponan-2-wun)- | H-nuppono[3,2-b | mupuann- 1 -kapOokcunar

TBDPSO KNG

\C\N N\
| N—g ICH3
/ N\
N. 9 cH
Boc HsC ™' (39D)
PactBop, comepxammii Tper-OyTHi-5-(3-((Tper-OyTHann e HUICHITNIT)OKCH )a3eTUANH- 1 -111)-3 -

usonponui-1 H-muppono|[3,2-b Jmupunnn-1-kapookcunar (1,42 r, 2,49 MMOJIb) U 2-M30MPONIOKCH-
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4.4,5,5-rerpamerun-1,3,2-muokcadopomnan (0,661 mn, 3,24 mmons) B cyxom THF (12,5 mn), B
arMocdepe a3oTa oOxXJaKIaIu Ha cyxol O6ane jen/aueron 1o -78 °C u obpabareBaniu LDA (2M B
THF, 1,87 mi, 3,74 mmonb). CMmech ocraBisuin HarpeBathesi 10 -30 °C B TeueHue 30 MHUH U
nepememmBany npu -30 °C B reuenne 30 muH. [1o 3aBepmeHNH, peaKLUIO racHiIN 100aBICHUEM
HacbimeHHoro BogHoro pactsopa NH4Cl, Boger 1 DCM. Opranudeckuii CIoi OTAEISUTH, CYLIMITN
HaJ CyJb(paroM HaTpusi, PUIBTPOBAIN U KOHIEHTPUPOBAIH. HeounimeHHOe BeIecTBO OYHIIaIN
METOZIOM KOJIOHOYHOH Xpomarorpaduu Ha cuiukarene ¢ nomoubto npudopa Teledyne Isco ¢
3arpy3koil B rekcanax u smouposaHueM Hex/EtOAc 0-40% c momydenuem tper-OyTmi-5-(3-
((Tper-OyTrianud eHUICUITNA )OKCH )a3eTUANH- 1 -1)-3-u3onponmi-2-(4,4,5,5-rerpamermn-1,3,2-

nnokcadoponan-2-un)- 1 H-nupposnol 3,2-b Jrupuans- 1 -kapookcunara (1,64 r, 2,36 mmois, 95 %

BbIxon). Bpems ynepxusanus npu XKXMC 1,14 [TS]. MC (E+) m/z: 696,5 (M+H).

IIpomexyrounoe coenuHenne 39E: 5-(3-((rper-OyTmnaudeHuICHINI)OKCH)a3eTHarH- 1 -1)-3-

m3onponui-2-(4,4,5,5-rerpameruin-1,3,2-nuokcaboponan-2-ui)- 1 H-nuppono[ 3,2-b Jnupunun

HaC
TBDPSO\E\ S ch,
N._N o _CHs
B S: ICHg,
ZN 0Tch,
Ho HC ™7 (39E)

Tper-ByTnin-5-(3-((Tper-OyTunand eHUICHUINIT )OKCH )a3eTUANH- | -1i)-3-uzonponmi-2-(4,4,5,5-
teTpameTu-1,3,2-nuokcadboponan-2-nin)- 1 H-muppono[ 3,2-b Jnupunun-1-kapobokcunar (1,64 r,
2,36 MMoub) HarpeBasu 4UCTBIM npu 165 °C B cocynme ¢ KpBIIKOH € MPenoXpaHUTEeNbHOU
nuadparMoii ¥ MarHMUTHOM Memajkod B arMmocdepe a3oTa ¢ momayeidl ra3oo0pasHOro asora.
Peak1inoHHYI0 CMeCh HarpeBajy B TEYCHUE IBYX YaCOB, HACBILIAIN IPU KOMHATHON TeMIepaType
B TEUYECHHE HOYM, U 3aTE€M HArpeBaJid B TEUEHHE €Ile Yaca B TEYCHHE BCErO TPEX YaCOB YHUCTOTO
HarpeBanust npu 165 °C. Ilo 3aBepiuieHuu, peakLHOHHYIO cMmech pacTBopsuii B DCM u
KOHLIEHTPUPOBAIH ¢ monydeHHeM S-(3-((Tper-OyTunandeHuICuImI) OKCcH)a3eTHIuH-1-1i)-3-
uzonponui-2-(4,4,5,5-rerpamerun-1,3,2-nuokcadoponan-2-nn)-1 H-muppono[ 3,2-b Jnupunuxa
(1,40 r, 2,35 mmoub, 100 % BBIXOM) B BUAE CBETIIO-KOpUUHEBOH neHbl. [Ipumeuanne: Ha XKXMC
HaOJIF0/1ajTach YaCTHYHAsi KOHBEPCHS B COOTBETCTBYIOINYIO OOPOHOBYIO KHCIOTY, XOTst SAMP
CBHJICTENILCTBOBAJ O TOM, HYTO TNPOAYKT MpPENCTaBJsl coOOH uncroe coeanHeHue. Bpewms
ynepskuBaHusi 0opoHoBol kucnotsl mpu JKXMC 0,98 [TS]. MC 6oponoBoii kuciotsl (E+) m/z:
514,1 (M+H). Xapakrepuctuku npoaykra: Bpems ynepxusanus npu JKXMC 1,07 [TS]. MC (E+)
m/z: 596,1 (M+H). 'H AMP (499 MI'y, XJIOPO®OPM-d) § 8,04 (s, 1H), 7,69-7,63 (m, 4H), 7,46-
7,37 (m, 7H), 6,27 (d, /=8,8 Hz, 1H), 4,80-4,70 (m, 1H), 4,13 (dd, J=8,7, 6,4 Hz, 2H), 3,95 (dd,
J=8,7, 5,2 Hz, 2H), 3,64 (spt, /=7,0 Hz, 1H), 1,50 (d, /=7,0 Hz, 6H), 1,35 (s, 12H), 1,07 (s, 9H).
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IIpomexxyrounoe coenunerne 39F: 6-(5-(3-((Tper-OyTrnandeHnncuamn)okcu )azeTuans- 1 -mm)-
3-uzomnponwi- 1 H-upposo[ 3,2-b jnupuaun-2-wmn)-7,8-ngumernn-[ 1,2,4]rpuazono[ 1,5-a]mupuana

TBDPSO

HeC  CHs (30F)

K cmecu  5-(3-((rper-OyTrnioud eHUICHIIIT)OKCH )a3eTUIUH- | -1)-3 -u3onponui-2-(4,4,5,5-
teTpameTui-1,3,2-nuokcadoponan-2-un)- | H-nuppono[3,2-b Jnupununa (500 mr, 0,839 mmons),
6-6pom-7,8-gumerun-[ 1,2,4]rpuazono[ 1,5-a]mupuanaa (209 wmr, 0,923 wmmons), u Xphos
npenkatanu3aropa 2-ro nokosenus (33,0 mr, 0,042 mmonb) B 1,4-guokcane (6 mi) moOaBisiIn
Boaubiii K3sPOs (2M, 1,26 mu, 2,52 mmonb). JIByxdasHyo cMech Aera3upoBaiy razoo0pa3HbM
a3oToM B TedeHue 10 MuH. PeakLMOHHBINA COCyJ IepMETUYHO YKYNOPUBAJIM C KPBILIKOH C
npenoxpaHuTenbHol auadparmoii um mepememuBanu npu 70 °C B Teuenme 1,5 wacos. Ilo
3aBEpIIEHUH, PEAKLIMOHHYIO CMECh OXJIAXKJAJI 10 KOMHATHON TeMIepaTypbl, KOHLEHTPUPOBAJIH,
u cycnenaupoBasiu B DCM 11 O4UCTKH METOIOM KOJIOHOYHOM XpoMatorpaduu Ha Cuimukarene
¢ nomoinsto npudopa Teledyne Isco, amoupys Hex/EtOAc 0-100% ¢ nonyuenuem 6-(5-(3-((Tpet-
OyTrnIMdEHUICHUITIIT)OKCH )a3e TUANH- | -11)-3-u3onponui- 1 H-upposno[ 3,2-b jnupunus-2-w)-
7,8-numetmn-[1,2,4]rpuasono[1,5-a]Jnupumuna (355 mr, 0,577 mmons, 68,8 % Bbixon). Bpems
yaepsxkuBanust mpu XKXMC 0,99 [TS]. MC (E+) m/z: 615,2 (M+H).

IMpomesxyrounoe coenunenne 39G: 1-(2-(7,8-gumernin-[ 1,2,4]tpuazono[ 1,5-a]nupuann-6-wm)-3-
uzonponwi-1 H-nupposno[3,2-b Jnupunns-5-wmn)azeTnanH-3 -0

HO

HC  CHs (30G)

K nepememmuBaemomy pactBopy 6-(5-(3-((Tper-OyTrnandeHuICHINI)OKCH )a3eTUANH- 1 -11)-3-
uzonponui-1 H-nupposno|[3,2-b Jmupunun-2-mn)-7,8-mumernn-[ 1,2,4rpuaszono[ 1,5-almupuanna
(355 wr, 0,577 mmone) B THF (3,8 mi) nodasmstiu TBAF (0,69 mi, 0,69 mmons). Peakunonnyro
CMeChb NepeMelMBalId NPU KOMHATHOM Temmepatype B TedeHue 1 ugaca. Ilo 3aBepuienuw,
PEAKLMOHHYIO CMECh KOHLIEHTPHUPOBAIHM HEMOCPEACTBEHHO, nepeHocw B DCM, u ounmanu
METOZIOM KOJIOHOYHOW Xpomarorpadpuu Ha cuimkarene ¢ momoupio npudopa Teledyne Isco,
smoupyst  0-100% Hex/EtOAc ¢ mnonyuennem 1-(2-(7,8-gumernin-[1,2,4]tpuazono[ 1,5-

a|mpuanH-6-n1)-3-u3onponwi- 1 H-nuppono[ 3,2-b jrupunus-5-un)azernaua-3-ona (195  wr,
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0,518 mmonb, 90 % BbIxon). Bpemst ynepsxkusanus npu XXXMC 0,59 [TS]. MC (E") m/z: 377,1
(M-+H).

ITpomesxxyrounoe coenqunerne 39H: 1-(2-(7,8-gumernin-[ 1,2,4]tpuazono| 1,5-a]nupuann-6-mn)-3-

usonponui-1 H-mupponol3,2-b Jnupuann-5-mn)azernaun-3-uameraHcynb(oHar

MsO

HC  CHs (30H)
K nepememmBaemomy pacteopy 1-(2-(7,8-gumerun-[1,2,4]tpuazonol1,5-a]nupuamnn-6-mn)-3-
usonponui-1H-nuppono[3,2-b lmupunnn-5-un)azernaun-3-ona (190 mr, 0,505 mmons) B THF (10
mit) nipu 25 °C nmocnenosarensHo podasmsuin EtsN (176 mka, 1,26 mmonb) u MsCl (43,3 mxku,
0,555 mmonb). PeakioHHYI0 cMech MepeMelIMBaJd B TEYEHHE 2 4YacOB INPU KOMHATHOMN
TeMIepaType, U 3aTeM elle OaHy aukBoTy Kaxaoro u3 EtsN (176 Mk, 1,26 mmons) 1 MsCl (43,3
MK, 0,555 mmonb) nobassinu. [Tocne nobaBineHus 3TUX aJTMKBOT, peakiiysi ObICTPO MOIXOAMIIA K
KoHLy. Peaximto racummu noGasnenuem Boasl 1 DCM. Crom paspensnu, W BOAHBIA CIIOH
skcTparupoBann nodasnerneM DCM. OObenuHEHHBbIH OpPraHUMYECKHH CJIOW CYIIMIM HaJ
cyiabdarom HaTtpus, (UIBTPOBAIM, U KOHLEHTPHpPOBaIU ¢ mnonydeHuem 1-(2-(7,8-mumerwi-
[1,2,4]rpuazono[ 1,5-a]mupunus-6-un)-3-uzonponui- 1 H-nupposno[3,2-b | mupunus-S-
Win)a3eTuIuH-3-uimerancynbdonara (219 mr, 0,482 mmounb, 95 % Bbixon. Bpems yaep:kuBanus
npu JKXMC 0,64 [TS]. MC (E+) m/z: 455,1 (M+H). 'H AMP (499 MI', XJIOPO®OPM-d) §
8,55 (brs, 1H), 8,35 (s, 1H), 8,28 (s, 1H), 7,56 (d, /=8,7 Hz, 1H), 6,32 (d, /=8,7 Hz, 1H), 5,42 (tt,
J=6,4,4,5 Hz, 1H), 4,47-4,40 (m, 2H), 4,19 (dd, J=10,3, 4,6 Hz, 2H), 3,08 (s, 3H), 2,87 (spt, /=6,9
Hz, 1H), 2,56 (s, 3H), 2,12 (s, 3H), 1,39 (d, /=6,8 Hz, 6H).

IIpumep 39:

PactBop 1-(2-(7,8-mumeTn-[ 1,2,4]rpuazono[ 1,5-a|mupunun-6-mn)-3-uzonpomnui- 1 H-
nupposio[ 3,2-b Jmupunus-5-un)azeruaun-3-mwiMerancyiabponara (22 mr, 0,048 mmons), EtsN
(0,034 M, 0,242 mmodb) 1 mopdonuna (0,013 mi, 0,145 mmons) 8 DMF (1 mut) Harpesanu o 80
°C ¢ nepeMelMBaHUEM B TeueHHUE 2,5 4acOB U PEAKLMOHHYI0 CMECh OXJIaXKIaJdu 1O KOMHATHON
temrieparypbl. Eme omHy amukeoty Mmopdomuna (0,050 mur, 0,574 mmonb) nobaBisiv, u
peakinoHHyro cMech Harpesaiu 1o 100 °C B teuenue 20 yacos. I1o 3aBepiieHny, peakLIHOHHYIO
cMmech pasbamsmi DMF u oummanu meromom mnpenapatuBHoi JKX/MC mpu crenyrommx
ycnoBusix: Kononka: XBridge C18, 19 x 200 MM, 5-mxm yactunsl, [TonemwkHas dasza A: 5:95

aneToHuTpw. Boga ¢ 10 MM anerara ammonusi; [logsmkras ¢asza B: 95:5 aneronurpui: Bona ¢
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10 MM anerata ammonusi; ['paguent: 19-59% B B Teuenue 20 mMuHyT, 3aTeM 4-MHHYTHOE
BoInepskuBanue npu 100% B; Dmronust: 20 mu/mun. Conepskarire npoayKT Gpakui OO0 beAHHSITN
U CYUIMJIM METOAOM LEHTPOOeKHOro wucmaperuss ¢ mnomydeHuem 4-(1-(2-(7,8-gumerni-
[1,2,4]rpuazono[ 1,5-almupunun-6-ni)-3-uzonpomnwi-1 H-nmuppono[ 3,2-b Jnupunus-5-
un)asernauH-3-unmopdonuna (5,3 mr, 0,011 mmons, 23 % Beixox). Bpems yaep:kusanust npu
XKXMC 0,77 [QC-ACN-TFA-XB]. MC (E+) m/z: 446,1 (M+H). 'H SIMP (500 MI'y, DMSO-ds)
510,85 (s, 1H), 8,76 (s, 1H), 8,47 (s, 1H), 7,52 (d, /=8,6 Hz, 1H), 6,28 (d, /=8,7 Hz, 1H), 3,99 (br
t,J=7,2Hz, 2H), 3,73 (br t, J=6,4 Hz, 2H), 3,64-3,54 (m, 4H), 3,27-3,18 (m, 1H), 2,80 (dt, J=13,7,
6,9 Hz, 1H), 2,58 (s, 3H), 2,35 (br s, 4H), 2,15 (s, 3H), 1,35 (br d, J=6,4 Hz, 6H).

ITpumep 96
6-(3-u3onponun-S-(4-merunnunepasus- 1 -un)-1 H-nuppomno[ 3,2-bnupuaun-2-mn)-7,8-numMeTH-

[1,2,4]rpuasomno[1,5-aJnupuaux

e CHs (9
6-(3-m3omnponun-5-(nmunepasus- 1-mn)-1 H-nuppono[3,2-b [nupunun-2-mn)-7,8-1uMeTHI-
[1,2,4]rpuazono| 1,5-aJnupunun, TFA (18,93 mr, 0,0376 mmonb) u EtsN (0,1 mi, 0,717 MMosb)
cmeuruBanu B DMF (1 mur) mpu komHaTHOH Temmneparype. @opmanbaerun (37 mac.% B Bone, 25
MKI1, 0,336 MMOITb) 1OOABIISUIN K PEAKIIOHHBIN COCYA C MOCIENYIOIINUM TPUALETOKCUOOPTHIPHT
Hatpust (36 mr, 0,170 mmoinb). YUepe3 1 wac, peakumro racuiu n0OaBJIEHHUEM BOZIbBI, BOJHOTO
pacteopa 1,5 M K;HPO4, u DCM. Opranudeckuii CJIIOH OTHENSIH, KOHLIEHTPUPOBAJIH,
NEePEeHOCHJIM B METAaHON W ovdmanud meropoMm mnpemnapatuBHoil JKX/MC mpu crenyrommx
ycnoBusix: Komonka: XBridge C18, 200 MM x 19 MM, 5-mkm wactuubr, [Togsmkaas dasza A: 5:95
artetoHuTpuii: Boaa ¢ 10 MM anerara ammonusi;, [TonsmwkHas ¢aza B: 95:5 aueronurpun: Boga ¢
10 MM aunerara ammonust; I'paguent: O-muHyTHOE BblAep:kuBaHue npu 15% B, 15-55% B B
TedeHne 19 MuHyT, 3ateM S-mMuHyTHOe BbliepxkuBaHue npu 100% B; Cxopocts amouuu: 20
mi/mue, Temneparypa komonku: 25 C. Orbop ¢pakuuu 3amyckaiu Mo curHaiam YO,
Conep:xaiue mpoaykT Gppakiuuu 0ObeIUHSITH U CYIIUIN METOAOM LEHTPOOEKHOTO UCTIAPEHUS C
nojy4eHueM 6-(3-uzonponuin-S-(4-merunnunepasus- 1 -un)- 1 H-mupposno|[3,2-b jnupunus-2-mi)-
7,8-numetwn-[1,2,4]rpuasono[ 1,5-a]Jnupununa (13,9 mr, 0,033 mmonb, 88 % Beixon). Bpems
ynepxusanuss npu JKXMC 1,31 mun [QC-ACN-AA-XB]. MC (E") m/z: 404,3 (M+H).
Bri6pannbie nuku AMP: 'H SIMP (500 MI'y, DMSO-ds) § 10,91 (s, 1H), 8,71 (s, 1H), 8,45 (s,
1H), 7,59 (d, J=8,9 Hz, 1H), 6,80 (d, /=8,9 Hz, 1H), 2,84-2,73 (m, 1H), 2,59 (br s, 3H), 2,57 (s,
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3H), 2,14 (s, 3H), 1,35 (br d, J=6,7 Hz, 6H).

ITpumep 105
1-(4-(2~(7,8-gumetmin-[ 1,2,4]rpuazono[ 1,5-a|Jnupunus-6-mn)-3-uzonpomnwi- | /-mupposo[3,2-b]
NUPUANH-5-1IT)THIIEePa3HH- | -11)-2-MeTHUIIIPOTaH-2-0J1
HaC
il V)
CHy LN

HeC  CHs (105)
6-(3-u3omnponun-5-(nunepasus- 1-mn)-1H-nuppono[ 3,2-b nupuaun-2-nn)-7,8-1uMeTHI-
[1,2,4]rpuazomno| 1,5-aJmupunun, TFA (18,93 mr, 0,0376 mmons) u kapboHnat kanus (27 mr, 0,195
MMOJIb) cMeIuBaiu B 3taHoje (1 mi). 2,2-numetunokcupat (24 mr, 0,333 MMoJIb) 100aBISIH K
PEaKLIMOHHOM cMecH. PeakImoHHBIN COCya repMeTHYHO ykynopusanu u Harpesanu 10 80 °C ¢
nepeMelIMBaHueM B TedeHue 3 4acoB. I1o 3aBepiueHUH, peakLMOHHYI0 CMECh OXJIAXIAIU 1O
KOMHATHOW TeMIepaTypsl, (GUIBTPOBAIN, KOHLIEHTPUPOBAIH, epeHocuiu B DMSO u ounmanu
meronom npenaparuBHoi XXX/MC npu crenyrouux ycnosusix: Kononka: XBridge C18, 200 MM
x 19 MM, S-mkm uactuusl, [Toxewxnas ¢asa A: 5:95 aueronutpmn: Boma ¢ 10 MM anerata
ammonust;, [TogswkHas ¢asza B: 95:5 aneronurpmn: Bona ¢ 10 MM anerata ammonust; ['paaueHt:
O0-MuHyTHOE BblIep:kuBaHue npu 27% B, 27-67% B B Teuenune 20 MuHyT, 3aTeM 4-MHUHYTHOE
BeiepxkuBanue npu 100% B; Ckxopocts smrorum: 20 mu/muH, Temneparypa kononku: 25 C.
Otbop ¢pakuun 3anmyckamu no curHantaMm MC u Y®. Copepkamme NpOAyKT (Ppakiuu
OOBEOUHSIN M CYIIMJIM METOJOM IIEHTPOOEKHOro ucmapeHusi ¢ mnonyderueM 1-(4-(2-(7,8-
mumetwi-[ 1,2, 4] tpuazono[ 1,5-a]mupuann-6-mn)-3-uzonponui- 1 H-nupposo| 3,2-b mupuaus-5-
wn)nunepasus- 1 -mn)-2-merunnponas-2-ona (9,9 mr, 0,021 mmons, 57,0 % BeIXOH). Bpems
ynepsxusanus npu XKXMC 1,92 [QC-ACN-AA-XB]. MC (E) m/z: 461,9 (M+H). 'H SIMP (500
MI'u, DMSO-ds) 6 10,81 (s, 1H), 8,72 (s, 1H), 8,45 (s, 1H), 7,53 (d, /=8,9 Hz, 1H), 6,72 (d, /=89
Hz, 1H), 3,54-3,38 (m, 4H), 2,82-2,72 (m, 1H), 2,66 (br s, 4H), 2,57 (s, 3H), 2,26 (s, 2H), 2,16 (s,
3H), 1,36 (br d, J=6,7 Hz, 6H), 1,12 (s, 6H).

ITpumep 164
1-(2-(7,8-mumernn-[ 1,2,4]rpuazono[ 1,5-a|nmupunun-6-nn)-3-uzonpommi- | H-nmupponol 3,2-

b Jnupuaua-5-1m)-N-(okceTaH-3- 1) TuppOTUANH-3-aMUH



H5;C CH; (164)
IIpomexxyrounoe coenmHeHne 164A:  5-Opom-3-uzonpornmi-2-(4,4,5,5-rerpamernn-1,3,2-

2 v

nnokcadoponan-2-un)- 1 H-mupposno[ 3,2-b jmupuana

Hs;C CH,

Br N OH
B
4 N Y

H on (164A)

PactBop,  comepxxammii  Tper-OyTHi-5-0pom-3-uzonponui-1H-mppono[3,2-b Jnupunun-1-
kapbokcunar (3,00 r, 8,84 mmonb) u 2-u3onponokcu-4,4,5,5-rerpamerni-1,3,2-nuokcaboponan
(2,71 mn, 13,27 mmonb) B cyxom THF (30 mur), B atMocdepe azora oxiaxaanu Ha cyxoi OaHe
nen/anerod npu -78 °C u obpabarsiBaiu LDA (2M B THF) (5,53 mu, 11,05 mmons). Cmech
nepemewnBanu npu -78 °C B reueHune 30 MUHYT U OCTaBJIsLIN Harpesathes 10 -30 °C B TeueHue
1 yaca n nepemermBany rnpu -30 °C B Teuenue 30 munyT. Peakiuro obpabdarsisanu 1,5 M BogHBIM
pactBopom KH;POs4, Bomoii u DCM. Cnou paszmensii U OpraHUYecKuid CJION CyIIWIN Haj
6e3BoHBIM CyNb(haTOM HATpusl, (QUIBTPOBAIM M KOHLEHTpUpOBaIH. HeounimeHHbIH MpORyKT
OYMINATA METOJAOM Xpomarorpaduu Ha CHJIMKareje C TOJy4YeHHEM Tper-OyTui-5-0pom-3-
uzonponui-2-(4,4,5,5-rerpamerun-1,3,2-nuokcadoponan-2-un)- 1 H-nmupposno[ 3,2-b Jnupuamn-1-

kapOokcunara. Bpems yaepxkuanus npu XKXMC 1,32 mun [Meroguka A]. MC m/z: 465,1
(M+H). D70 BewmecTBo MePeHOCHIIN B BBICOKHH COCYA €MKOCTbIO 40 MJI, KOTOPBIN 3aKpbIBAU U
MPOAYBaIH ra3000pa3HbIM a30TOM. PEeakIIMOHHYIO CMeCh NepeMeNInBad U HarpeBaau mpu 160
°C B Teuenue 1,5 wacoB u 5-6pom-3-m3onponun-2-(4,4,5,5-rerpamerui-1,3,2-nuokcadboponan-2-
wn)-1H-niuppono[3,2-b]nmupunun (2,1 r, 5,75 mmonb, 65% BBIXOA) MONyYaIH B BHIE KEITOTO
TBEPIOro BeuiecTsa. [Ipumeuanne: BeMECTBO MPEBPALIATIOCH B CBOOOIHYIO OOPOHOBYIO KHCIIOTY
Ha JKXMC u HaOmonanock B Hen3MeHHOM Buae. Bpewmst yaepskusanust npu XKXMC 0,85 mun

[Meromuka A]. MC m/z: 282,9/284,9 (M+H/(M+2)+H).

IIpomexxyrounoe coenuHeHue 164B: Tper-Oytun-5-6pom-2-(7,8-ngumernn-[1,2,4]tpuazonol[1,5-

a|mupuauH-6-n1)-3-u3onponwi- 1 H-nmuppono[ 3,2-b Jmupunus- 1-kapbokcunar
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B peakumonsblii cocyn emkocteio 40 wmi pobaBnmsuiim - S-Opom-3-uzonpormin-2-(4,4,5,5-

teTpameTu-1,3,2-nuokcadoponan-2-nin)- 1 H-muppono[3,2-b Jmupunun (1,500 1, 4,11 mmons), 6-

opom-7,8-numerun-[ 1,2, 4]rpuazono[ 1,5-a]mupumna (1,14 T

2

490 wmmomb), u Xphos
npeakatanu3arop 2-ro nokosenus (0,162 r, 0,205 mmone) u THF (20 mu). PeakimioHHBIi cocyn
repMETHYHO YKYIIOPUBAJH U C TOMOLIBIO Hacoca 0apOOTHPOBAH TPH pasa ra3000pa3HbIM a30TOM.
TpexocHoBHBIN (ocdar kamus (6,16 mu, 12,33 Mmonb) no0aBiAIM U PEAKLMOHHYIO CMECh
HarpeBayu 10 65 °C B Teuenue 1 yaca. Cmech pa3daBisuid STUIIAIIETATOM U MPOMBIBAIH BOJIOH,
3aT€M HACBIIEHHBIM COJIEBBIM PAcTBOPOM U CYIIWJIM Haja O€3BOAHBIM CyJb(paroM HaTpHs.
Teepable BemecTsa OTGUIBTPOBBIBAIN U (PribTpaT KoHIeHTpHupoBaiu. K sromy nobasmnsanu THF
(20 m), kpucramn DMAP u BOC-aurugpun (0,954 mu, 4,11 mmons). PeakimonHyo cmech
nepeMelnBai B TedeHne 18 4acoB 1 KOHIIEHTPHPOBAJIH B OTOKE ra3000pa3Horo azora. OcTaTok
OYHIIAJIM METOAOM XpoMaTtorpaduu Ha CHJIMKAreje C MoJiydeHueM Tper-Oytun-5-6pom-2-(7,8-
mumetu-[ 1,2,4]tpuazono[ 1,5-a]nupuann-6-mn)-3-uzonponui- 1 H-nuppono[3,2-b] nupugun-1-
kapOokcunara (2,1 r, 5,75 mmonb, 65% BBIXOA) B BUAE PBIKEBATO-KOPHUYHEBOI'O TBEPAOIO

Bemectsa. Bpems ynepsxusanus npu JKXMC 1,22 mun [Meroauka A]. MC m/z: 486,2 (M+H).

IMpomesxxkyrounoe coenunenue 164C: 1-(2-(7,8-gumernn-[1,2,4]rpuazonol 1,5-a|nupunun-6-mn)-

3-uzonponui- 1 H-nupposo[3,2-b Jnupuaun-5-un)nupponuans-3-oH

HiC  CHsy (164C)

B cocyn emxocteio 1 npam nobasinsiiu Tper-0yTui-5-0pom-2-(7,8-numern-[ 1,2,4 |tpuasono[ 1,5-
a] mupuanH-6-m)-3-u3onponui- 1 H-muppono|3,2-b Jnupunun-1-kapobokcuwnar (0,150 r, 0,310
MMOJIb), mpenkaranuzarop 2-ro mokosienuss RuPhos (0,024 r, 0,031 mmons), 1,4-muokca-7-
azacriupo[4.4]Jaonan (0,060 r, 0,464 mmonp) u kapbonar unesus (0,303 r, 0,929 mmoib).
PeakMOHHBIA COCYZ 3aKpbIBAJIM MOKPBITOH TE(PJIOHOM KPBIIKOH U C IMOMOIIBID HAacoca
OapbotupoBanmn nBaXabl razoobpasHeiM azoroM. K stomy, B armocdepe asora, mobasisuiu
IFOKcaH (2 MJT) M peaKLIMOHHBIH COCY/ C TOMOIIBIO Hacoca 0apOOTHPOBAIIN TPH pa3a U OCTABIISIIN
Harpesatbcsi pu 100 °C B Teuenne 18 yacos. PeakIMOHHYIO cMeCh pa30aBIIsii STUIALETATOM U
¢unbTpoBanu yepes uenut. CUIBTPAT KOHIEHTPUPOBAIH U OYHIIATH METOAOM XpoMaTorpaduu
Ha CWJIMKareine ¢ mojydeHueMm Tper-O0ytun-2-(7,8-gumernn-[1,2,4]tpuasonol1,5-a]mupuann-6-
win)-3-u3onponui-5-(1,4-nuokca-7-azacnupo[ 4.4 Honan-7-mn)- 1 H-muppono[ 3,2-b mupuamns-1-

kapOoKcHiiaTa B BUJI€ PBIKEBATO-KOPUYHEBOro Macnia. Bpems yaepskuBanust mpu KXMC 1,06
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muH [Meronuka A]. MC m/z: 533,4 (M+H). K stomy no6asmstmu TFA (2 min) u 1 kamo Bogs! u
PEAKLMOHHYIO CMECh NMEepPEMEINNBAIA B TeUEHHE 6 4YacoB, 3aTE€M KOHLEHTPHUPOBAJIU B IOTOKE
razooOpasHoro aszora. Ocratok pasbasmsumm 1,5M pactBopom KrHPO; u DCM. Cwmecs
NEPEHOCUIIN B IEIUTEIbHYIO BOPOHKY U CJIOU paszaensiad. OpraHudeckyro (ppakiuo CyIuin Haj
0e3BOAHBIM CyJIb(aTOM HATpusl, (PUIBTPOBAIM M KOHLEHTPUPOBAIU C monydeHuem 1-(2-(7,8-
mumetwn-[ 1,2,4]tpuazono[ 1,5-a]mupuann-6-mn)-3-nzonponui- 1 H-nuppono[ 3,2-b mupuaus-5-

un)nupponmuans-3-ona (50 mr, 0,206 mmonb, 42% BbIXON) B BHUAE KOPHYHEBATOTO TBEPAOTO

Bemectsa. Bpems ynepskusanus npu JKXMC 0,79 mun [Meroguka A]. MC m/z: 389,3 (M+H).

IIpumep 164:

B cocyn emxoctsto 1 npam nobasmsuu 1-(2-(7,8-gumernn-[1,2,4]rpuazono| 1,5-a|nupuana-6-mn)-
3-uzonponun- 1 H-nuppono[3,2-bnupuann-5-un)mupponuaun-3-on (0,025 r, 0,064 mmoIb),
DCM (1 mn) u okceran-3-amuH (0,014 1, 0,193 MMoub). PeakiiMOHHYIO CMECh TIepeMEeIInBaIN B
teueHne 4 vacoB npu 25 °C, 3arem tpuauerokcuboprunpun Harpus (0,041 r, 0,193 mmosb)
no0aBysi. PeakiMoHHY0 CMeCh IepeMeInBaii B Te4eHHe 12 4acoB MpH TOMH ke TeMIiepaType.
HaBecky xonuenrpupoBany, paszbasmsuin DMF, ¢QunsrpoBasin M ouMIaiu  METOAOM
npenaparusHoi XXX/MC npu cnenyroumx ycnosusix: Kononka: XBridge C18, 19 x 200 MM, 5-
MkM yactuuel, [logswkHas daza A: 5:95 auneronutpun: Boga ¢ 10 MM amerara aMMOHWUS,
IMonewxkHas daza B: 95:5 aueronurpun: Boga ¢ 10 MM anerara ammonust; ['paguent: 10-50% B
B TeueHHe 24 MUHYT, 3aTeM S5-MUHyTHOe Bbiaep:kuBanue npu 100% B; Dmrorwst: 20 my/MuH.
Conep:xainue npoAyKT Gppakuuu 0ObeIUHSIIH U CYLIUIN METOAOM LIEHTPOOEIKHOTO UCTIAPEHUS C
MOJTyYeHHEM 1-(2-(7,8-numeTtmi-[ 1,2,4]tpuazono[ 1,5-amupunun-6-mn)-3-uzonponui- 1 H-
nuppotiof 3,2-b Jmupunun-5-mn)-N-(okceTaH-3 -ui)MUpPONUINH-3-aMHHA B BHIE PALIEMHYECKOM
cmecu (6,7 mr, 0,0150 mmonb, 23% BbIxon), m/z (446,4, M+H). Bpemst ynepsxuanus, 1,450 mun
¢ ucnonb3oBanreM JKXMC Kononka: Waters Acquity UPLC BEH C18, 2,1 x 50 mm, 1,7 Mkm
yactuisl, [logsrkHas dasza A: 5:95 aunerorutpui: Boga ¢ 10 MM anerara ammonwust; [lonsrkaas

¢aza B: 95:5 aneronutpun: Boga ¢ 10 MM.

ITpumep 368
2-((4-(2-(7,8-gumetnn-[ 1,2, 4]rpuaszonol 1,5-a|JmupunuH-6-mn)-3-u3onponwi- 1 H-muppoino| 3,2-

bnmupuauH-5-1n)IUKIOreKCHT)(METHIT )aMUHO )-NV, N-numMeTnianeraMusa



IIpomexxyrounoe coennnenune 368A: 4-(2-(7,8-gumernn-[1,2,4]rpuazonol 1,5-alnupuaun-6-mn)-

3-uzonponui- 1 H-nuppo:no[3,2-b|nupuann-5-mn)-N-MeTHIIUKIOreKCAaHAMUH

H3C CHj3 (368A)

4-(2-(7,8-numernn-[ 1,2,4 rpuaszono[ 1,5-a|mupunun-6-umn)-3-uszonponui- 1 /-nuppoio[3,2-b]

nupuaAnH-5-un)uuknorexcad-1-ox (0,015 r, 0,037 mmons) u merunamus B THF (0,093 mi, 0,187
mmonb) cmeBaid B DMF (1 mi1) u AcOH (6,42 mka, 0,112 mmons). K atomy nobasisiiu
Tpuanerokcubopruapun Hatpus (0,040 r, 0,187 MmoJb). PeakIuOHHYIO CMeCh TepeMeInBaii B
TeueHne 12 gyacos. Peakuuro racunm nyrem nobasnenus 1,5M KoHPO4. Dtunaunerar nobasinsiin
U CMech JKCTparupoBaiu Tpu pasa (3 x 50 mu). OpraHuueckyro (Gpakuuo OObeAUHSIIH,
MPOMBIBAJIM HachbieHHbIH pactBopoM NaCl, cymwuaun Han Oe3BOAHBIM Cyib(paToM HATPUS,
(GunbTpOBANIM M KOHLEHTPUPOBAIU C TMOJYYSHHEM IPOMEXKYTOYHOTO COeArHEeHus: 368A.
[Tpomeskyrounoe coenuHeHne 368A pasmensyii Ha IMC/TPAHC-M30MEPbI B COOTBETCTBUHU C
NPUBEACHHBIMU HIKE YCIOBUSIMU. AJTBTEPHATHBHO, HEOYHIIIEHHOE MTPOMEKYTOYHOE COSTMHEHNE
368A moruio ObITh TIEPEHECEHO Jajiee B BUJE LIUC/TPAHC CMECH TS JabHEUIIEH TepuBaTU3aluu

U NMOCICAYOEro pasaCja€HUuA C MOJYIYCHUEM OTACIbHBIX JEPUBATU3UPOBAHHBIX U30MEPOB.

Ipumep 367 (M3omep 1) u Ilpumep 369 (M3omep 2):

H,;C CH, (367) Hs;C CHg (369)
[IpomexyTouHoe coenqunenne 368A ounImany v pa3faessuid Ha LUC- U TPAHC-U30MEPbl METOAOM
npenaparusHoi XKX/MC npu cnenyromux yciosusix: Komonka: XBridge C18, 19 x 200 MM, 5-
MkM dactuiel, [TonBmkHas ¢asza A: 5:95 auneronutpwn: Boma ¢ 10 MM amerara aMMOHUS,
INoneuxuas daza B: 95:5 aneronurpun: Bona ¢ 10 MM auerara ammonus, I'panuent: 10-50% B

B TeueHue 20 MUHYT, 3aTeM 4-MuHyTHOE BblAep:kuBanue npu 100% B; Dmomwst: 20 mi/MuH.
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@Dpaxiun, copeprKalue OTAEIbHbIE H30MEPbI, CYIIMIA METOAOM LIEHTPOOEKHOTO MCIAPEHUs C
HOJTyYeHHEM CIIEAYIOIIEro:
IIpumep 367: MHsomep 1: 4-(2-(7,8-mgumernin-[1,2,4]tpuazonol1,5-a]nupuann-6-mn)-3-
usonponui-1 H-nuppono[3,2-b J[mupuann-5-mn)-N-mernnmknorekcanamua - (4,3 mr,  0,00970
MMonb, 26% BbIxon), m/z (417,2, M+H). Bpems ynepxusanus, 1,204 mun [Meromuka C]. 'H
SAMP (500 MI'u, DMSO-d¢) 6 11,16-10,99 (m, 1H), 8,79 (s, 1H), 8,48 (s, 1H), 7,62 (d, /=8,2 Hz,
1H), 7,07 (d, J=8,2 Hz, 1H), 3,18 (s, 1H), 2,90 (br s, 2H), 2,71 (br s, 1H), 2,60 (s, 2H), 2,55 (s,
1H), 2,32 (s, 2H), 2,18 (s, 2H), 2,06 (br d, /=14,3 Hz, 1H), 1,86 (br s, 2H), 1,81-1,72 (m, 1H), 1,65
(brs, 2H), 1,56-1,47 (m, 1H), 1,40 (br d, J=6,7 Hz, 4H), 1,24 (s, 3H), 1,00 (d, /=6,4 Hz, 1H), 0,86
(brt, J/=6,7 Hz, 1H).
IIpumep 369: Mszomep 2: 4-(2-(7,8-mgumerun-[1,2,4]tpuazonol1,5-a]nupuann-6-mn)-3-
usonponui-1H-nuppono[3,2-b J[mupunnn-5-un)-N-merunuknorekcanamu - (2,4 mr, 0,00576
mmonb, 11% Beixon), m/z (417,2, M+H). Bpems ynepxusanus, 1,323 mun [Meromuka C]. 'H
SAMP (500 MI'y, DMSO-de) 6 11,19-11,01 (m, 1H), 8,78 (s, 1H), 8,48 (s, 1H), 7,60 (d, /=8,2 Hz,
1H), 7,01 (br d, J=8,5 Hz, 1H), 2,96-2,83 (m, 1H), 2,72 (br t, J=11,9 Hz, 1H), 2,60 (s, 3H), 2,39
(s, 3H), 2,18 (s, 2H), 2,11-1,92 (m, 4H), 1,83 (br s, 3H), 1,75-1,58 (m, 2H), 1,40 (br d, /=6,7 Hz,
6H), 1,34-1,20 (m, 2H).

IIpumep 368:

B cocyn emkocthio 1 apam no0aBisuii mMpOMeXKyTouHOe coenunenue 368a, 4-(2-(7,8-numernn-
[1,2,4]rpuazonol 1,5-amupunun-6-ni)-3-usonponui- 1 H-nuppono[ 3,2-b Jnupunus-5-mi)-N-
metuiukiorekcaHamut (0,020 r, 0,048 mmounb), DCM (1 mur) u DBU (0,025 mn, 0,164 Mmmob).
Bemecrso mepexonuno B pactBop u 2-xjop-N,N-numerunaneramun (0,018 r, 0,144 mmosb)
nobasysuii. PeakuimonHnyro cMmech nepememuBaiu mpu 25 °C B Teyenue 18 dacoB. Cmech 3ateM
KOHIIEHTPUPOBAIN B MIOTOKE razoo0pa3Horo a3oTa, pazbasisiu 90:10:0,1
aneronutpwi:Boga. TFA, ¢unsrpoBamu u oummanu meromom mnpemnaparusHoit XXX/MC mpu
cnenyromux ycnoBusix: Kojonka: XBridge C18, 19 x 200 MM, 5-mkwm vactuubl, [TonsrkHas dasza
A: 5:95 aueronurpui: Boga ¢ 10 MM anerara ammonust; [Togsmknas daza B: 95:5 aneronurpui:
Boza ¢ 10 MM anerara ammonus;, I'paguent: 10-50% B B Teuenue 24 MUHYT, 3aTeM S-MUHYTHOE
BoIepskuBanne npu 100% B; Dmronust: 20 mur/mun. Conepskariue npoayKT Gpakuu OO beAMHSIIN
U CYIWJIA METOJIOM IIeHTpOOeKHOro wucnapenus ¢ mnonydeHueM 2-((4-(2-(7,8-gpumernn-
[1,2,4]rpuazono[ 1,5-amupunun-6-ni)-3-uzonpomnui- 1 H-nuppono[ 3,2-b Jnupunus-5-
WT)IUKJIOTEK CUJT )( METHIT)aMUHO )- N, N-TumeTnnane raMuaa B BUJIE €IUHCTBEHHOTO
ukJiorekcuibHOro usomepa (0,9 mr, 0,00160 mmois, 3,3% Beixon), m/z (502,3, M+H). Bpems

yaepxuanus, 1,249 mun ¢ ucnons3oanueM XKXMC Kononka: Waters Acquity UPLC BEH C18,



132
2,1 x 50 mm, 1,7 mxm gactuuer, [TogsmwxkHas dasza A: 5:95 auneronutpuit: Bona ¢ 10 MM amnerarta
ammonust;, Ilonsuxknas pasa B: 95:5 aneronurpun: Boga ¢ 10 MM. 'H SIMP (500 MI'u, DMSO-
de) 6 11,23-11,03 (m, 1H), 8,81 (s, 1H), 8,49 (s, 1H), 7,67-7,50 (m, 1H), 7,00 (d, /=8,3 Hz, 1H),
3,06 (s, 2H), 2,93-2,79 (m, 4H), 2,77-2,66 (m, 2H), 2,60 (s, 4H), 2,23 (s, 3H), 2,18 (s, 3H), 1,99
(brd, /=12,6 Hz, 2H), 1,89 (br s, 2H), 1,66 (br d, /=11,9 Hz, 3H), 1,50-1,35 (m, 9H).

IMTPUMEP 424 U ITPUMEP 430
N-(4-(2-(7,8-numerun-[ 1,2, 4] tpuazono| 1,5-a|nupuann-6-mn)-3-uzonponui- 1 H-nuppomno| 3,2-b]

MUPUAMH-5-HT)[IUKJIOT€KCHIT)-/N-METHUIIOKCETaH-3-aMUH

HC  CHs (424) HsC  CHs (430)

ITpomeskyrounoe coenunenue 368A, 4-(2-(7,8-gumerun-[1,2,4]rpuasonol 1,5-aJnupuaun-6-mn)-
3-uzonponui-1 H-nupposo[3,2-b|nupuann-5-un)-N-metunukiorekcanamud - (0,025 r, 0,060
MMOJIb) U OKceTaH-3-0H (8,65 mr, 0,120 mmonb) cmemmuBaiu B DCM (1 mi). K stomy nobassiiu
AcOH (0,344 mxu, 6,00 Mmkmosb) u Tpuanerokcubopruapun watpus (0,038 r, 0,180 mmonb).
Cwmech nepemernnBaiu B TedeHue 2 vacoB npu 25 °C 3atem racwiu nmytem aobasneHust 1,5M
pacteopa KoHPOj. JlononautensHoe koaumdectBo DCM n00aBisiii U Conep:KUMoe epeHOCHITH
B ICJIUTEIIbHYIO BOPOHKY U CJIoU pasnaersuii. O0beqMHEHHbIe OpraHunYecKre (ppakiuy mpOMbIBAIIN
HachleHHbIH pacTtBopoM NaCl, cymmmu Han Oe3BOAHBIM Cyib(aToM HaTpusi, (PUIBTPOBAIIH,
KOHLIEHTPUPOBAIM U OUHUINATIN MeTonoM mnpenapatuBHoi KX/MC mpu Cleqyromux yCeIOBHAX:
Kononka: XBridge C18, 19 x 200 MM, 5-mxm yactunpl, [TonukHas gasa A: 5:95 aneTOHUTPII:
Boma ¢ 10 MM auerara ammonusi, [lonsrkHas ¢asza B: 95:5 aneronurpuin: Boga ¢ 10 MM anerara
ammoHnust;, I'panuent: 10-50% B B Teuenue 24 MHUHYT, 3aT€M S5-MUHYTHOE BbIIEp>KUBaHUE NPU
100% B; Dmonwmst: 20 mu/mun. Conepskaniue NpoayKT Gpakiuy 0ObeIUHSIN U CYIIUIH METOJIOM
LEHTPOOEIKHOTO UCTIAPEHHUS C TTOTyUYEHHEM CIEAYIOLINX Pa3eleHHbIX MPOAYKTOB:

IMpumep 424: Wzomep 1: N-(4-(2-(7,8-gumernin-[1,2,4]tpuazono| 1,5-a]nupuann-6-wm)-3-
uzonponui- 1 h-mupposno[3,2-b | mupuaus-5-ni)uKiorekcui)-N-meTuiokceTan-3-aMmud (2,5 wr,
0,00519 mmonb, 7% BbIXON), M/Z (473,2, M+H). Bpems ynep:xusanusi, 1,384 mun [Meroauka C].
'H sIMP (500 MTI'u, DMSO-ds) § 11,08 (s, 1H), 8,78 (s, 1H), 8,48 (s, 1H), 7,60 (br d, J=8,2 Hz,
1H), 7,00 (br d, J=8,2 Hz, 1H), 4,52 (br d, J=6,7 Hz, 4H), 4,04-3,90 (m, 1H), 3,18 (br s, 2H), 2,95-
2,84 (m, 1H), 2,68 (br s, 1H), 2,60 (s, 3H), 2,45-2,32 (m, 1H), 2,18 (s, 6H), 1,97 (br d, /=11,3 Hz,
2H), 1,75 (br d, J=11,6 Hz, 2H), 1,64 (br d, /=12,8 Hz, 2H), 1,40 (br d, /=6,7 Hz, 8H).

IIpumep 430: Hzomep 2: N-(4-(2-(7,8-mumerun-[1,2,4]rpuazonol1,5-alnupuaun-6-mn)-3-
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uzonponui-1H-muppomno[3,2-b Jnupuans-5-mn)unknorekcun)-N-MeTriiokceTaH-3-aMuH (6,8 wr,
0,0140 mmounb, 18% Beixox), m/z (473,3, M+H). Bpems ynepskusanus, 1,537 mun [Meronuka C].
"H AMP (500 MTI'u, DMSO-ds) 6 11,10 (s, 1H), 8,82 (s, 1H), 7,96 (s, 1H), 7,63 (d, J=8,2 Hz, 1H),
7,08 (d, J=8,2 Hz, 1H), 4,48 (quin, J=6,3 Hz, 4H), 3,95-3,81 (m, 1H), 3,10 (br s, 1H), 2,90 (s, 2H),
2,61 (s, 2H), 2,41-2,16 (m, 6H), 2,07 (s, 3H), 1,90 (br s, 2H), 1,74 (br s, 3H), 1,45 (br d, J=7,0 Hz,
7H).

ITpumep 438
6-((1r,4r)-(4-(2-(7,8-numernn-[ 1,2,4 rpuaszono| 1,5-a]mupunun-6-umn)-3 -uzonponui- 1 /-
nupposiof 3,2-b Jmupunus-5-mn)uukinorekcun)-2-tua-6-a3acnupo| 3.3 Jrentas-2,2-ATHOKCU]T
)

\
O:S\jc\
N

H3C CHg (438)

[IpomexyrouHoe coenunenue 438B: 6-to3un-2-okca-6-azacnupo|3.3 [rentan

Ts—N<><>O (438B)

K pactBopy EtOH (500 mun) u 3-6pom-2,2-6uc(Opommerun)nponan-1-ona (14,00 r, 43,1 MMoJb)
nobasnsm 4-metrnnoensoncynbhonamun (16,23 1, 95 mmons) npu 25 °C 1 peakKIMOHHYIO CMeCh
HarpeBaju ¢ OOpaTHBIM XOJOIMJIBHHUKOM B TedeHue 20 4. PacTBopuTens ynansim myTemM
BbIMapuBaHus U K 3ToMy nodasysuiu 100 M 8% pacreop NaOH. CycneH3uro mepemMernnBaig B
TEYEHHE elle 2 4acoB, (PUIBTPOBAJIH U JKENTHII OCaOK Ha (PUIBTPE MPOMBIBAIH BOJIA U CYLIMJIH
B T€YEHHE HOYHU BO3JyXOM C MOJlyueHHueM 6-TO3miI-2-0kca-6-azaciupo|[3.3 |renrana (9,05 r, 35,7
MMOJTb, 83 % BBIXOJ) B BHIE CBETJIO-XKEJITOrO TBEPIOrO BELIeCTBAa. Bpems ynep:kuBaHUs NpU

KXMC 0,72 mun [Metoguka A]. MC m/z: 254,3 (M+H).

ITpomesxyrounoe coenunerne 438C: (3-(Opommernn)-1-To3Mna3eTHIANH-3-1IT) METAHOJ

Br (438C)

K cycnensun 6-to3mn-2-okca-6-azacnupo[3.3]renrana (10,50 r, 41,5 MMOnb) B OU3THUIOBOM

a¢upe (300 mn) npu O °C nmobapysimu pacTBOp OPOMHCTOBOIOPOAHON KHCIIOTBHI B YKCYCHOMU
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kucnote (7,16 mu, 43,5 mmodns) B 20 mit a¢upa, o xarisMm. IlonydeHHbIi pacTBOpP NepeMerInBain
npu 0 °C B Tedenue 2 yacos, 3arem 1H NaOH noGasnsimn o pH = 8. @a3bl pa3nensii 1 BOJHYIO
¢a3y skcrparupoanu godasienuem stmnanerara (3 x 150 mn). O6beauHEHHBIE OPTaHHYECKUE
¢bpakuun cymmian Hax Oe3BOOHBIM Cyib(aroM HaTpus, QUIBTPOBAIN, U KOHLEHTPUPOBAIN B
BakyyMme ¢ nonydenueM (3-(6pommeriun)-1-Tosmnazerunun-3-mwi)meranona (13,5 r, 36,4 mmorb,

88 % BbIXON) B BUAE TBepAOTO BetnecTsa. Bpems yaepxusanus npu JKXMC 0,80 mun [Meronnka

A]. MC m/z: 336,2 (M+H)

ITpomexxyrounoe coequnenue 438D: 3,3-0uc(Opommern)- 1 -To3una3zeTuanH

Br
TN
® Br (438D)

B kpyrnogonnoit konbe emkoctero 500 miu (3-(Opommerwn)-1-To3mMna3eTHINH-3-11) METaHOI
(14,44 1, 38,9 mmonb) pactBopsii B DCM (250 mut) u terpabpomun yriepona (21,93 r, 66,1
MMOJTb) noGaBisui. PacTBop oxnaknanu Ha nepsiHoW Oane u Tpudenundochun (17,34 r, 66,1
MMOJIb) 100aBIIsIIN OHOM nopuueid. [Tonyyennyro cmech nepementnsanu npu 0 °C B TeueHue 2
4acoB, 3aTeM Harpesaiu 10 25 °C u nepemernBaiu B TeueHue 4 4acos. Justunossiii a¢up (200
MIT) TOOABJISUTN Y TIOJTyYEHHBIH JKeNThII 0CaoK OT(GHIBTPOBBIBAIN U AUCKapANpOBaIn. PuibTpaT
KOHLIEHTPUPOBAJIN B YCJIOBUSX MIOHMKEHHOTO JABJICHNS] M OYUIIAIA METOAOM XpoMaTorpapun Ha
cuiukarese ¢ nonaydenuem 3,3-6uc(Opommerin)-1-rosunazeruauna (11 r, 27,7 mmons, 71,2 %

BBIXOJZ]) B BUAe Oenoro TBepaoro BemectBa. Bpewms yaepskuBanusi mpu KXMC 0,99 mun

[Meronuka A]. MC m/z: 398,1 (M+H)

IIpomexyrouHoe coenunenue 438E: 6-ro3un-2-tua-6-azacnupo[ 3.3 rentan

Ts—N:><>s (“35E)

K pactBopy 3,3-Ouc(6pommernn)-1-tozunazerunusa (36,0 r, 91 MMoIIb) B CMECH allETOHUTpPHIIA
(30 mu) u Bomel (5 wmu) mobaBysimn HOHaruapat cyiabduna Hatpus (43,5 r, 181 mMmomnb) u
PEaKUMOHHYI0 cMech nepemermuBain mpu 50 °C B TeueHue 4 4acoB. ITO KOHIEHTPUPOBATIHU B
YCIIOBHSIX TOHWXEHHOTro aasneHus u paszdasisu EtOAc (100 mi) u 11 pacrBopom NaOH (30
wut). @a3bl pagensuii U BOOHYKO (asy skctparuposanm nodasieHuem EtOAc (2 x 100 mo).
OObenuHeHHBIE OpraHudeckre (PakUM IPOMBIBATH HACHIIIEHHBIM COJIEBBIM PACTBOPOM,
CyIIHiIu Hag O€3BOAHBIM CYJIb()aTOM HATpHs, GUIBTPOBAIH, U KOHLIEHTPUPOBAIN C TIOJIYYCHUEM
6-To3mi-2-tua-6-aszacnupo[3.3Jrenrana (21,2 r, 79 mmonb, 87 % BBIXOA) B BUIE KEJITOTO
TBepaoro BemecTsa. Bpems yaep:xxusanus npu XXKXMC 0,9 muna [Meronuka A]. MC m/z: 270,2
(M+H).
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[IpomexyTrounoe coenunenue 438F: 6-ro3mn-2-tua-6-azacnupo[3.3 Jrentan-2,2-1THOKCHA

Ts—N<><>8:(O
O (438F)

B xpyrnononnyro konly emkoctbro 100 mir mobasnsimm 6-To3min-2-tua-6-azacnupol 3.3 |rentan
(3,501, 12,99 mmonb) 1 DCM (50 mi). Cmeck oxnaxaamu 1o 0 °C u mCPBA (8,74 r, 39,0 Mmmonb)
nobasysui. PeakinoHHyr0 cMech HarpeBainu 10 25 °C u mepememnBaid B T€YeHHE 4 4acoB.
Cwmech koHUeHTpupoBany, pasdasmsiiin MeOH (50 min) u nepememmBanu B TedeHrue 30 MUHYT.
Cycnien3uto (uUIBTPOBATN M TBEPAOE BEINECTBO NPOMBIBAIH JOMOJIHUTENbHBIM KOJHYECTBOM
MeOH u cymunu BO3AyXOM C NOdy4eHHeM 6-TO3UI-2-THa-6-a3acnupo[ 3.3 Jrentas-2,2-1uokcuaa
(3,51, 11,61 mmons, 90 % BeIXOZ) B BUAE Oenoro TBEpAOro BelecTsa. Bpems yaep:kupanus npu

KXMC 0,72 mun [Metoguka A]. MC m/z: 302,2 (M+H)

ITpomexxyrounoe coenuHenne 438A: 2-tua-6-azacnupo| 3.3 Jrentas-2,2-AHOKCUATHAPOXJIOPU

HCI HNi>C8:(O
O (438A)

B kpyrnononHo#t ko10e emkocTeio 250 M pacTBOpsun 0-TO3MII-2-THa-6-a3acnupo[3.3]rentan-
2,2-muokcun (0,750 1, 2,489 mmoib) B MeOH (30 mu). Ceeskuii maraumii (0,907 r, 37,3 MMOIIb)
N00aBISIM ¥ PEaKLHOHHYI0 cMech HarpeBanu npu S0 °C B TedyeHue 16 4acOB MpPU SHEPTUUYHOM
nepeMermBaHi. PeakIMOHHYI0 CMeCh 3aTeM KOHLIEHTPUPOBAJIU IMOUTH JOCYyXa U MOITYYEHHOE
CepoOBaTOE BELIECTBO CYCHEHAMPOBAIU B MuU3THIOBOM 3¢dupe (100 mu). [ekaruapar cyibdara
Hatpust (8,02 r, 24,89 mMMoib) 100aBISIM M CMECh MEpPeMElINBAIN B T€YeHUEe | uaca, 3arem
buapTpoBaNH, CYIIUIH Han Oe3BOAHBIM CyjbdpaToMm HaTtpusi u (usTpoBaiu. benoe TBepmoe
BemecTBo pactBopsuii B DCM (2 mu) u 4M HCl/auokcan (5 mi) nmobasisutn. benoe TBepnoe
BEIIECTBO BHINAAANIO B OCAJI0OK U CYCIIEH3MIO OCTaBIIAIN Ha 30 MUHYT, 3aT€M KOHLIEHTPUPOBAJIU.
JusTinoBslil 3gup K00aBIsUIM U CyCHeH3uro nepememuBaiu B TedeHue 30 muuyT. TBepmoe
BEIECTBO OT(MIBTPOBBIBAIN C IMOMOIIBIO (PHUTTHI U MPOMBIBAIH JHITHIOBBIM 3QUPOM C
nojiyueHueM 2-tua-6-azacrupo|3.3]renran-2,2-quokcuna HCI (0,250 r, 1,361 mmoms, 54,7 %

BBIXOJ]) B BUZIE OEJIOro TBEPAOroO BEIIECTBA.

IIpumep 438:

4-(2-(7,8-numernn-[ 1,2,4rpuazono[ 1,5-a|mupunun-6-nn)-3-uzonponui- 1 /-nuppoio[3,2-b]
nUpUANH-5S-mn)uuknorekcan-1-oH (Ilpomexxyrounoe coenunenue 4D, 0,755 r, 1,880 mmorns), 2-
THa-6-azacnupo[3.3 rentan-2,2-quokcuaruapoxnopun (0,518 r, 2,82 mmons) u DBU (0,567 mu,

3,76 mmonb) cvemuBamn B DCM (6 min) ¢ ykeycnoit kucnoroit (1,076 mxm, 0,019 mmorns).
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PeakIMOHHBIN COCYZ 3aKpBIBAIA. PEaKIIMOHHYIO CMECh NEPEMELINBAIN B TEYEHUE HOYU NpH 25
°C. Jleryume BelecTBa yaasuid B IOTOKE Ta3000pa3HOro a30ta u octatok paszdasisuin MeOH (1
mi). Peakunonnyro cmech oxnaxaanu ao -78 °C u 6opruapun mutus (2M B THF) (2,82 mu, 5,64
MMOJIb) Ao00aBnsM 1o KamsiM B TedeHue 10 mumHyT. CMech mepeMemnBaiyd IMPH TOH ke
TEMIIepaType B TeueHue 1 yaca, 1 3aTeM peakiuio racuim podasinerneM 1,5 M BogHOTro pacTBopa
K>;HPO4. DCM no0aBnsiii 1 cMeCh MEPEHOCHIIN B IEIUTEIbHYI0 BOPOHKY U CIIOH Pa3IesisiIH.
Bopnnsiii cnoii sxcrparuposanu nodasnenrneM DCM (3 x 50 mu) 1 0ObeAMHEHHBIE OPraHUYECKUe
¢pakuuyu MPOMBIBAIM HACBIIEHHBIM PACTBOPOM XJIOPWUAA HATPUS, CYIIMIH HaJ O€3BOAHBIM
cyab(aroM HaTpus, PUIBTPOBAIN U KOHIEHTPHPOBAIHM C MOJy4YeHHEM 1,4 T HEOUHINEHHOTrO
BeulecTBa. HeoumineHHoe BelecTBO OYMINAanuM MeTogoMm npemapatuBHo C®X ¢
UCTIOJIb30BaHNeEM cienyromux ycinosuii: [Tonyuenne HaBecku: 1,4 v/ 36 mn MeOH:DCM(4:1),
38,88 mr/mu;, Kononka: Cellulose-4 (3x25 cMm, 5 mkm, #121391); Temniepatypa = 35 °C; ckopocTb
smorun: 200 mu/muH; nasienue BPR: 100 6ap; mogsmwkHast ¢asa: COz/ MeOH:MeCN (1:1) ¢
0,1% NH4OH (45/55), nporpamma paznenenus: O0uuii ko, Bkom: 3,5 mn Bpems uukna: 4,2
MHH,; IPOU3BOAUTENBHOCTD. 1,9 1/4; JlnuHa BonHbl nerektopa: 220 HM. Coxeprkaiue MpOAyKT
(dpakuuy KOHLUEHTPUPOBAJIN M Jajee OYHIIAIN B COOTBETCTBUH CO CIEAYIOIIEH METOIMKOM:
[MpubnumsurenpHo 900 mr Genmoro TBepmoro BemectBa mocie COX OYUCTKH PaCTBOPSUIH B
Kursimed cMecu stunanerar:metanon (4:1). KonOy 3akpbiBaid U BbIAEPKUBAIM MPU KOMHATHOM
TeMrepaTrype B TeueHue 48 vacoB. benoe TBeproe BeweCTBO OT(HUIBTPOBBIBATIN U MPOMBIBAJIH
stunalerarom, ¢ nocneayromum MeOH. TBepnoe BelecTBO CYLIMIA U COOUPAITH C MOJTyYeHHEM
6-((1r,4r)-(4-(2-(7,8-numermn-[ 1,2,4]tpuazono[ 1,5-a]mupunus-6-un)-3 -uzonponui- 1 -

nupposiof 3,2-b nupunus-5S-wn)uukinorekcun )-2-tua-6-azacnupo| 3.3 Jrentan-2,2-quokcuna (0,57
r, 1,070 mmomb, 56,9 % BbIXO) B BUAE OEOro TBEPAOrO BEINECTBA. Bpems ynepKuUBaHUs MpU

KXMC 0,56 mun [Meronuka A]. MC m/z: 533,5 (M+H).

HCCJ’IGHOBaHI/Ie YCHOBI/Ifl BOCCTAHOBUTECJIbHOTO AaMUHHPOBAHHA B TIIOJNYYCHHU COCAUHCHUSA

coryiacHo npumepy 438:

Boccranosurens PacTsoputens Tewmm. OTHOMmEHHE *IHC : TPAHC :
**crmpT
NaBH,4 DMF 25 °C 8:1:0
NaBH,4 DCM 25 °C 8:1:0
NaBH, MeOH -78 °C No Reaction
LiBH,4 MeOH -78 °C 1:3:1
LiBH4 ***DCM/MeOH 25°C/-78 °C 1:6:1

*Ipubnu3nTEeNbHBIE OTHOLIEHUS TIOTy4Jaiy 1Mo qanabsM BOXKX.
**CnupToBOE OTHOIIEHNE OTHOCUTCS K BOCCTAHOBJIEHHIO KETOHA JI0 CITUPTA.

***ImuHnii npensapurtenpHo odpaszoseiBajiics B DCM mpu 25 °C, BocctaHOBIEHHE TPOBOAMIH
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npu -78 °C B MeOH.

AJIbTEPHATUBHBIU CUHTE3 COEJUHEHHS COI'JTACHO ITPUMEPY 438
IMPOMEXYTOYHOE COEIUHEHUE 1A: 2-06poM-5-ruapa3uHUITUPUIIH:
Br | N\
= H,NHZ "

K pactBopy 6-6pomnupunun-3-amuHa (50 r, 289 mmons) B HBr B 47% Bonbt (570 mu) ipu 0 °C B
MHOTOTOPJIOW KPYIJIOJOHHOHM KOJO€ €MKOCTBIO 5 JI, 100aBIsuIM MO KaIulsiM PacTBOP HHUTPHUTA
Hatpust (19,94 r, 289 mmonp) B Bozme (312,5 mu). Uepes 1 wac npu 0 °C, pactBop nuruapara
xnopuaa onosa(Il) (157 r, 694 mmons) B HBr, 47% B Bone (345 mi) MeaneHHo nodasisinu npu 0
°C. Ilo 3aBepuIeHUN TAKOrO N0OABJIEHHS, PEAKLMOHHYIO CMECh OCTABJLSUIA MEPEMELINBATHCS B
teuenue 1 gaca mpu 0 °C. TBepnroe BemecTBo codupanu nyreM (GpriIbTpoBaHus U CyuIig Hag 30
MHHYT BO3QYXOM U 3aT€M NPOMBIBAIN IUATWIOBBIM 3dupoM (500 mu). ITocne cymku ams
yaaneHuss IuaTUiIoBoro sdupa, 2-OpoM-5S-ruppasuHunnupuauHauruapoodpomun (65 r, 186
MMOJTb, 64,3 % BBIXO) cOOMpanu B BUE TBEPAOTO BemmecTBa. Bpemst ynepskusanus npu JKXMC
0,68 mun [DDS]. MC m/z: 188,1 (M+H).

ITpomeskyrounoe coequnenue 1B: 5-6pom-3-uzonponui-1H-nmupposno[3,2-b | nupuaun
HsC
¥\—CHs
Br N

T
Z =N
H (1B)

WzoBanepanmpmernn (23,70  wmi, 220 wMmosb) no0aBnsam K pactBopy  2-Opom-5-

)
ruapasuHmImupuanHIuruapodpomuaa (70 r, 200 mmors) B cepHo# kuciote (70 mu, 1313 Mmmonb)
B Boze (630 Mul) U PeaKkIMOHHYIO CMECh MepeMeluBaiu B TeueHue 30 MUHYT MPU KOMHATHOH
teMneparype. Peakunonnyro cmech Harpesanu o 110 °C u nepemerinBanu B TedeHue 18 yacos.
Peaknonnyto cmech paszdapisutn stuianeratoMm (2000 mi) u mpombiBaiu Bomoit (200 m).
OtneneHHbI OpraHUYeCKUN CIIOH CYIIMIN Hal Oe3BOJHBIM CyJb(paToM HAaTpus, PHIBTPOBAIN U
KOHLIEHTPHUPOBAJIH B YCJIIOBUSIX MOHIKEHHOTO JABJIEHHSI C TIOy4eHHEM S-OpoM-3-u3onpomnmi-1H-
npposo[3,2-b jmupunnna (200 MMONb) B BHIE KOPUUHEBOH KHIKOCTH. BelecTBo nepeHocuin

nanee 6e3 momosHUTEeNbHON ouncTkH. Bpems ynepskusanust npu XXXMC 1,64 mun [DDS]. MC

m/z: 241,1 (M+H).

IIpomexxyrounoe  coenmmnenue  1C:  Tper-Oyrmn-5-6pom-3-uzonponmi-1H-muppono|3,2-
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b]mupunun-1-kapbokcunar

HsC
CHj
Br N\
| N
Z N
Boc (10)

K pactBopy 5-Opom-3-usonpomnun-1H-muppono[3,2-b|nupununa (55 r, 193 mmons) 8 THF (550
mi) ipu 0 °C noGasmsumn TEA (42,4 mn, 304 mMonb) B TeueHne 10 MHHYT € MOCIENYIOIUM
nobasnennem DMAP (2,360 r, 19,32 mmouns). mpu 0 °C, BOC-auruapun 30% B Tonyone (16,73
r, 23,0 MMOIIb) NOOABNIAIN OJHON MOPLUEHN U PEAKLIMOHHYIO CMECh IePEMELINBAIN B TeueHue |
yaca. Eme ogny amuksoty Boc-anrunpuna (67,3 mu, 290 MMoiib) 100aBISUTA U PEAKLIHOHHYIO
cMmech nepeMeninBanu B TeueHue 18 vacos mpu 25 °C. Ilo 3aBepiueHun, peakLIMOHHYIO CMECh
KOHLIEHTPUPOBAJIM B BAKyyMe M HEOUHUINEHHOE BEIECTBO OYHUINAIA METOAOM XpoMaTorpapuu Ha
CUJIMKareje ¢ MOJy4YeHHueM Tper-0yTui-5-6pom-3-usonponui-1H-nuppono[3,2-bnupuaun-1-
kapOokcunara (37 r, 104 mmons, 53,6 % Beixon). Bpems yaepskusanus npu XKXMC 1,59 mun
[DDS]. MC m/z: 339,0 (M+H). 'H SIMP (400 MI'u, DMSO-ds) & 8,22 (d, J=8,5 Hz, 1H), 7,71 (s,
1H), 7,52 (d, J=8,5 Hz, 1H), 3,27-3,08 (m, 1H), 1,63 (s, 9H), 1,32 (d, /=7,0 Hz, 6H).

ITpomeskyrounoe coeaunenue 4A: Tper-Oytun-3-usonponui-S-(1,4-guokcacnupol4.5]neu-7-eH-
8-m)-1H-muppoio[3,2-b|mupuaun- 1 -kapbokcunar
(O
o CH;
™S A\

| y
Boc (4A)
B repmernuHo ykymnopeHHyr koyOy emkocTbio 1000 mu moGamisiim Tper-OyTui-5-Opom-3-
usonponui-1 H-muppono[3,2-bJmupunun-1-kapbokcunar (42 1, 124 wmmomb) u  4,4,5,5-
teTpamerun-2-(1,4-nuokcacrupo[4.5 ] neu-7-eH-8-mn)-1,3,2-nuokcadboponan (34,6 r, 130 MmoIIb)
B cMecu Terparuapodypana (360 mi) u Bomel (42 mut). K sTomMy noGaBisuiv TPeXOCHOBHBIN
docdar xamms (52,6 r, 248 mmounb) U npeakaranauzarop 2-ro nokoneruss X-Phos (3,90 r, 4,95
MMOIb). JIByx(asHyr0 CMech NerasupoBaii razoo0pa3HbIM a30ToM B TedeHue 10 MHUHYT U
repMeTHUYHO YKynopuBanu cocy u nepemerinsanu npu 70 °C B reuenue 12 yacos. Peakiiuonnyo
CMECh OXJIAKAAJU 1O KOMHATHOW TeMIepaTypbl U pa30aBisuIi 3TUIaneTaToM U Bomoi. CMech
NEPEHOCHJIN B JEJIUTENIbHYI0 BOPOHKY M ciou pasgeisuid. OObenuHEeHHblE OpraHHYeCcKHe
(dpakuuy TPOMBIBAIN HACHIEHHBIM PACTBOPOM XJIOPHAA HATPHUS, CYIIWIM Haa O€3BOIHBIM

cyabhaToM HaTpus, (GUIBTPOBAIM W KOHIIEHTPUPOBAIH Aocyxa. Jlajmee OYMCTKY TPOBOIMIU

METOIOM Xpomarorpaduy Ha CUJIHMKareie ¢ TOJydYeHHeM TpeT-OyTui-3-usonpomui-S-(1,4-
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nrokcacinpo[4.5]nen-7-en-8-un)- 1 H-nuppomnol 3,2-b Jnupuann-1-kapbokcunaraa (39,00 r, 98,0
MMoItb, 79% Beixon) Bpemst yneprxusarus npu JKXMC 2,53 mun [DDS2]. MC m/z: 399,5 (M+H).
'H SIMP (400 MI', DMSO-ds) & 9,08 (d, J=9,0 Hz, 1H), 8,48 (s, 1H), 8,41 (d, J=9,0 Hz, 1H),
7,50-7,40 (m, 1H), 7,24-7,14 (m, 1H), 4,82 (s, 2H), 4,75 (s, 2H), 4,20 (s, 3H), 3,69-3,59 (m, 1H),
3,36-3,29 (m, 1H), 3,17-3,01 (m, 2H), 2,74 (s, 1H), 2,48 (s, 1H), 2,25 (d, J=7,0 Hz, 3H), 2,08 (s,
9H).

IIpomexxyrounoe coenuHenue 4B: Tper-OyTmn-3-nzonpornuin-5-(1,4-aguokcacnupo(4.5]nexan-8-

un)-1H-nuppono[3,2-b] nupuaun-1-kapOokcunar

O
C HoC
CHs

O
N
Ph
7N
Boc (4B)
K Tper-OyTun-3-uzonponui-5-(1,4-nuokcacnupo[4.5 | neu-7-en-8-un)- 1 H-nuppomno[ 3,2-

b]mupuann-1-kapookcunaty (80 r, 201 mmonb) B sTunanerare (800 mi) nobasnsnu 10% mac. Pd-
C (29,9 1, 28,1 mmonb). Konby momemanu B BakyyMe U C MOMOLIBIO Hacoca OapOoTupoBaiu
razoobpasHbiM a3zotoM. Ilocne BakyyMHpOBaHHs, COCYA OOpaTHO HAIMOJHAIH Ia3000pa3sHBIM
BOJOPOJAOM C TIOMOINBK OajjioHa C BOJAOPOAOM U PEAKLUHOHHYIO CMeCh OCTaBJISLIN
nepeMeInnuBaTbcsi B TedeHue 2-3 4acoB. Cocyn pasOaBisid STHIALIETATOM M COAEPIKHIMOE
¢bunpTpoBaNM dYepes IUIOTHO HaOWThbIM wenuT. Ilocie KOHLEHTPUPOBAHHS, HEOYHIIEHHOE
BELIECTBO OYMINAJIM METOAOM Xpomarorpapuu Ha CHJIMKAaresie ¢ MOJy4eHHeM TpeT-OyTui-3-
usonponui-S-(1,4-nuokcacnupo[ 4.5 nexan-8-wn)- 1 H-muppoino|[ 3,2-b |mupunun- 1 -kapbokcunata
(67,00 t, 167,0 Mmmoub, 83% BbIXO) B BUAE kenToro Macna. Bpems ynepskusanus mpu JKXMC
1,86 mun [DDS2]. MC m/z: 401,4 (M+H). 'H AMP (400 MI', DMSO-d) & 8,22-8,08 (m, 1H),
7,58-7,52 (m, 1H), 7,21-7,13 (m, 1H), 4,01 (d, J=7,0 Hz, 1H), 3,89-3,86 (m, 2H), 3,84 (s, 2H),
2,25-2,18 (m, 2H), 2,18-2,10 (m, 2H), 1,89-1,72 (m, 6H), 1,60 (s, 3H), 1,59-1,53 (m, 1H), 1,32 (d,
J=7,0 Hz, 4H), 1,23-1,18 (m, 1H), 1,16-1,13 (m, 1H), 1,18-1,13 (m, 2H), 1,16-1,12 (m, 2H)

IMpomesxxyrouHoe coenmnenue 4E: Tper-OyTmi-3-uzonporui-5-(1,4-auokcacnupo[4.5]nekan-8-
wn)-2-(4,4,5,5-rerpamernin-1,3,2-muokcaboponan-2-un)- 1 H-nuppono[ 3,2-b mupuaun-1-

KapOoKcHIaT
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0
C HaC
CHs

O CHj
Z~N 0\ CHs
\ CH,

Boc (4E)

B xpyrnmogonnyto konly emkocteto 1 1 pmobaBmsum  Tper-OyTmi-3-msonpornun-5-(1,4-
nnokcaciupol 4.5]nexan-8-ni)-1H-muppono|3,2-b Jrupunun-1-kapobokcunar (45 r, 112 mmons) B
teTparuapodypane (675 mi) B armocdepe a3ota. PeakIMOHHYI0 CMeCh OXJIaXKJai Ha CyXol OaHe
nen/aneron o -78 °C. K sromy mennenno nobasmsuin LDA (112 mi, 225 mMmonb) U cmech
nepememuBanu npu -78 °C B teuenue 45-50 muH. 2-uzonponokcu-4,4,5,5-rerpamerun-1,3,2-
arokcaboponan (34,5 mu, 169 Mmonb) 100aBIsIN U PEAKLIMOHHYIO CMECh MEpEeMeIInBalIi MpU
TOW K€ TeMmnepaType B TedeHue 1-2 yacoB. Peakunio racuiay HaChIIEHHBIM BOJHBIM PACTBOPOM
KH>PO,4 npu Toii sxe TemMnepartype, 3aTeM J00aBIsUIN BOAY M STHJIALIETAT U CMECh NIEPEHOCHIIN B
IeTUTEeNbHYI0 BOPOHKY. CJIoM pa3zaessii 1 00beAMHEHHbIe OpraHnYecKue (PPaKLK TPOMbBIBAIIH
HACBILIEHHBIM COJIEBBIM PACTBOPOM, CYLIMJIH HaJ O€3BOAHBIM CYJIb()aTOM HATPUs, GUIBTPOBAIH
U KOHLEHTpUpOoBaau. HeounineHHbI NMPOAYKT Jajiee OYMINAIM METOIOM Xpomartorpaduu Ha
CUJIMKareje ¢ IOJy4eHHeM TpeT-OyTui-3-uzonponui-5-(1,4-aguokcacnupol4.5]nekan-8-mn)-2-
(4,4,5,5-terpameri-1,3,2-nuokcaboponan-2-un)-1 H-muppono[ 3,2-b Jnupunun- 1 -kapbokcunara

(35,01, 66,5 Mmmoinb, 60% Bbixon). Bpems yaepskusanus npu XJKXMC 2,05 mun [DDS2]. MC m/z:
527,5 (M+H).

IMpomesxyrounoe coemunenue 4C: 3-mzomponui-5-(1,4-nuokcacrupo[4.5]nekan-8-mm)-2-

(4,4,5,5-Terpamernin-1,3,2-nuokcadboponan-2-un)-1 H-muppono|[ 3,2-b jnupunux

CHj; (4C)

Tper-ByTnn-3-uzonponmi-5-(1,4-aquokcacnupo[4.5 | nekan-8-un)-2-(4,4,5,5-rerpamernn-1,3,2-
nrokcaboponan-2-un)- 1 H-muppono[3,2-b|mupuann-1-kapbokcumar (35 1, 66,5 MMonb)
N00aBJISUTA B KPYTJIOAOHHYKO KOJIOY eMKOCThI0 S00 mit. PeakMOHHYIO CMECh C MOMOIIBIO HAacoca
OapboTupoBamu TpU pa3a ra3oo0pasHbIM a30TOM WM OCTaBsUM HarpeBarthest mpu 150 °C B
arMocdepe asora B TedeHue 7-8 4acoB. PeakIMOHHYK CMeCh OXJIaKAAId JO KOMHATHOU
temneparypsl, 3arem 200 mi merposeliHoro >¢upa H00aBISUIM U TEPErOHsUTH MOJHOCTHIO.
TBepmoe BemecTBO MPOMBIBATH 3(PUPOM U CYIIMJIA B TeueHHe 1-2 4acoB C MONyYeHHEM 3-

usonponmi-S-(1,4-nuokcacnupo[4.5 | nexan-8-mn)-2-(4,4,5,5-rerpameruin-1,3,2-aruokcadoponaH-



141
2-un)-1H-muppono(3,2-bmupununa (23,0 r, 54,0 Mmoitb, 81% BBIXON) B BUJE JKENTOTO TBEPAOTO
BemecTsa. Bpems yaepsxusanus npu JKXMC 1,47 mun [DDS2]. MC m/z: 427,5 (M+H). '"H AMP
(499 MTI'y, XJIOPODPOPM-d) 6 8,25 (br s, 1H), 7,52 (d, J=8,6 Hz, 1H), 7,05 (d, /=8,6 Hz, 1H),
4,03 (t, J=2,6 Hz, 4H), 3,83-3,71 (m, 1H), 2,98-2,86 (m, 1H), 2,13-1,90 (m, 6H), 1,79 (br s, 2H),
1,56 (d, /=6,9 Hz, 6H), 1,39 (s, 12H).

IIpomexxyrounoe coenunenue 4F: 6-(3-mzomponun-5-(1,4-nuokcacnupol4.5]nexan-8-mn)-1H-

nppoio| 3,2-b Jmupunun-2-mn)-7,8-gumernn-| 1,2,4rpuazonol 1,5-a |nupuans

B repmermyno ykynopeHHodH kombe emkoctbro 1 1, 3-msomponmi-5-(1,4-
auokcacnupo[4.5]nexan-8-un)-2-(4,4,5,5-terpamerun-1,3,2-nuokcadboponan-2-ui)- 1 H-
npposo[3,2-blmupunun (22,5 1, 52,8 mmonb), u 6-6pom-7,8-mumernn-[1,2,4]rpuazono[1,5-
a|mupunuH (11,93 1, 52,8 Mmonb) pactBopsiiu B TeTparuapodypane (225 mi) u Boge (22,5 mi).
TpexocHoBHbIi (ochat kanmus (33,6 v, 158 mMmoinb) nobaBnsiim, 3areM cMech OapOOTHUpOBAIU
ra3oo0pasHpIM  a30TOM B TedeHHWe S5  MuHyT.  guxyopun  1,17-Ouc(mu-Tper-
oyrundochuno)deppouennamnaaus (1,720 r, 2,64 MMoib) 10OABISIN U PEAKIIMOHHYIO CMECh
HarpeBanu 10 70 °C B teuenue 2-3 yacos. [locne oxnakaeHus 1O KOMHATHOW TeMIlepaTyphl,
CMeCh Pa30aBIISIH STUIIALIETATOM U IIPOMBIBAJIN BOJIOH, 3aT€M HACBIIIIEHHBIM COJIEBBIM PACTBOPOM
U Cymwid Han Oe3BOAHBIM cysbdaToM HaTpusi. TBepaple BemecTBa OTPUIBTPOBBIBAIH U
¢dunbTpar kKoHUEeHTpHpoBaH. OCTATOK Aajiee OUUINAIH METOJIOM XpOMaTorpaduu Ha CUITHKAreie
Cc MOJTyYeHUEM 6-(3-uzonpornui-5-(1,4-nuokcacnupo[4.5 ] nexan-8-un)- 1 H-nuppono| 3,2-
b mupuaun-2-un)-7,8-numerun-[ 1,2, 4|rpuazono 1,5-aJmupuauna (19,0 r, 42,6 mmonb, 81%
BBIXOJ) B BHAe OenoBaToro Teepaoro BemectBa. Bpems ynepxwusanus npu XXXMC 1,70 mun
[DDS2]. MC m/z: 446,6 (M+H). 'H SIMP (300 MI'u, DMSO-de) & 11,04 (s, 1H), 8,80 (s, 1H),
8,48 (s, 1H), 7,60 (d, /=8,6 Hz, 1H), 7,01 (d, J=8,6 Hz, 1H), 3,91 (t, /=2,8 Hz, 4H), 3,09-3,08 (m,
1H), 2,97-2,74 (m, 2H), 2,60 (s, 3H), 2,18 (s, 3H), 1,97-1,77 (m, 5H), 1,75-1,58 (m, 2H), 1,41 (d,
J=6,9 Hz, 6H)

ITpomexxyrounoe coenuaenne 4D: 4-(2-(7,8-npumernn-[1,2,4]tpuazono| 1,5-a]nupuann-6-mn)-3-

uzonponui- 1 H-mupponol3,2-b Jnupuans-5-mn)uuknorekcan-1-oH



B repmermuHo ykymopeHHoW konbe emkoctero 1 1, 6-(3-msompormmu-5-(1,4-
anokcacinpol 4.5 ]nexan-8-nm)-1H-uppono|3,2-b jrupunus-2-un)-7,8-qume -
[1,2,4]rpuazono[1,5-almupunun (36 r, 81 Mmonp) cMmemmBanu B TeTparuapodypane (660 m).
3arem HCI (101 mm, 1212 mmonb) noOaBisii M CMeCh INEPEMENIMBAIN INPH KOMHATHOM
Temrieparype B TedeHne 18 uacoB. K peakunoHHON cMecu n00aBisLid HAachIeHHbIH (docdar
kanus pactsop 10 pH = 8 u stunanerar (500 mi x 2). CMech BBUIMBAJIH B JEJIUTENbHYIO BOPOHKY
u cion paspensid. OpraHu4eckyro (paxifio MPOMBIBAIN HACHIIEHHBIM COJIEBBIM PACTBOPOM,
CyIIMJIN Hajl 0€3BOAHBIM CyJb(haTOM HaTpus, PUIBTPOBAIHN U KOHLEHTpHpoBain. HeounmenHoe
BeIecTBO 0OpadaThIBaIi EeTPONEHHBIM 3 upoM (200 MIT) U epeMeIInBaIN B TEYeHUE 15 MUHYT.
Ocanok Ha (uIbTpEe NPOMBIBAIN JONOJHUTENIBHBIM KOJHMYECTBOM METPOJeHHOro s¢gupa u
cymm ¢ nonyuenuem 4-(2-(7,8-npumernn-[1,2,4rpuazono[ 1,5-a]mupuans-6-ni)-3-n30npomnui-
1 H-tupposol[3,2-b]nupunun-5-un)uuknorekcan-1-ona (30,0 r, 74,8 mmounb, 92% BbIXON) B BUIE
Genosaroro TBepaoro Beuiectsa. Bpems ynepxusanus npu XKXMC 1,53 mun [DDS2]. MC m/z:
402,4 (M+H). 'H SIMP (400 MI'u, DMSO-de) & 11,12-10,98 (m, 1H), 8,78 (s, 1H), 8,47 (s, 1H),
7,58 (d, J/=8,5 Hz, 1H), 6,98 (d, J/=8,5 Hz, 1H), 4,31 (s, 4H), 2,97-2,81 (m, 1H), 2,59 (s, 2H), 2,17
(s, 3H), 2,13-2,00 (m, 1H), 1,97-1,76 (m, 4H), 1,72-1,53 (m, 2H), 1,39 (d, J=6,5 Hz, 3H), 1,18-
0,98 (m, 2H)

IIpumep 438:

B xpyrinononnyto konby emkocTero 2 1 mobasisiiu 4-(2-(7,8-gumernn-|1,2,4]rpuaszono[ 1,5-a]
NUPUANH-0-11)-3-u3onponi- 1 H-muppono| 3,2-b jrupunus-5S-un)umknorekcan-1-on (29 r, 72,2
MMOJIb), 2-THa-6-azacriupo|3.3|renran-2,2-quokcunruapoxiopun (19,90 r, 108 mmons), DCM
(435 M) u yxcycnyto kucnoty (0,413 mn, 7,22 mmons). K atomy nodasnsimu DBU (32,7 mu, 217
MMOJIb) M PEaKIHOHHYK) CMeCh TepeMellnBaid B TedeHWe 18 YacoB MpU KOMHATHOU
temneparype. Jleryune BerecTsa yajsuld B YCIOBHUSIX TIOHMKEHHOTO JABJICHUS U MTOJTyYSHHBIH
OCTaTOK pacTBOpsu B MeTaHoje (435 muin). Cmech oxnaxaanu 10 -78 °C u k 3ToMy 100aBiIsuu
Ooprunpun autus (54,2 mut, 217 mmonb) ¢ moMomeo mnpuua B Tedenne 30-40 munayT. Peakuunio
nepemenBaiy npu -78 °C B TeueHue 2 yacoB. PeaklinOHHYIO CMeCh OCTaBJISJIN HArPEBaThCs A0
KOMHATHOW TeMIepaTyphl M TACUJIN HACBIIIEHHBIM PAacTBOPOM (ocdaTa Kanus. ITO pa3daBisuiu
Bomoii (150 mut), skctparupoBanu aoOasieHueM stuianerara (300 mum x 3), cymwim Han

0e3BOAHBIM CyJb(haToM HaTpus, (PUIBTPOBAM U KOHLEHTpHUPOBaU. HeouninmeHHOe BelecTBO
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nepedocunu B 100 mn IPA u nepememuBanu B TeueHue 30-40 munyt mpu 50 °C. Cmech
OXJIAXK/IAJIA 10 KOMHATHOM Temriepatypsl, prpTpoBany, u npoMbiBainu 20 mi IPA ¢ nonydeHnem
OemoBaToro TBEPAOTO BemecTBa, coaepxkamero 90% TpaHc-mponykrta. Jlagee O4YHCTKY
npoBoAunau MeroxoM mnpenapatuBHol C®X ¢ HUCHOIB30BAaHUEM CIEAYIOLINX YCJIOBHIL:
INonyuenne HaBecku: 18 r Heounimennoro BemecTna, Kononka: Lux Cellulose-4 (250 x4,6) MM 5
mkM, Temneparypa = 30 °C; BPR naenenme: 100 OGap, momemxnas ¢aza: 0,2%NH;OH B
ACN:MeOH (1:1) ; Bkom: 10 mur; [nuna BonHbl netektopa: 220 HM. Coneprkaimue MpOayKT
(dpakuuy KOHIEHTPUPOBAIN U Jjajiee OYHINAIN B COOTBETCTBUU CO CIEAYIOIEH METOAUKOI: DTO
BeIecTBO 3aTeM yuasnusanu (Meranon, THF, anerorutpui) u TBEpaoe BEImECTBO NEPEHOCHIIN B
30% Bonnsbiii IPA 60 mut (18 M Bona: 48 mu IPA), 3arem Harpesanu 1o 70 °C B Teuenue | yaca.
Cwmech noBoauIu 10 KOMHATHOM TeMnepaTypsl, prbTposany, npoMsisaiu IPA (20 m) u cyummnum
Han 10-12 gacos ¢ monydyenuem 6-((1r,4r)-(4-(2-(7,8-numerun-[ 1,2,4]rpuazomno| 1,5-alnupuaun-
6-1)-3-m3onponui- 1 H-mupponol[ 3,2-b | nupuanH-5-nin)uKI0reKCHI )-2-THa-6-

azacriupo[ 3.3 renran-2,2-nuokcuna (16,0 r, mmons, 41,4% BbIxon)) B Buae OEIOro TBEPAOTrO
BemecTsa. Bpems yaepxusanus npu XKXMC 1,31 mun [DDS2]. MC m/z: 533,4 (M+H). 'H SIMP
(499 MI'y, DMSO-de) 6 11,16-11,02 (m, 1H), 8,80 (s, 1H), 8,48 (s, 1H), 7,59 (d, J=8,2 Hz, 1H),
6,99 (d, J=8,5 Hz, 1H), 4,32 (s, 4H), 4,10 (q, J=5,2 Hz, 1H), 3,17 (d, J=5,2 Hz, 3H), 2,88 (quin,
J=6,9 Hz, 1H), 2,74-2,56 (m, 4H), 2,17 (s, 3H), 2,13-1,99 (m, 1H), 1,98-1,88 (m, 2H), 1,84 (br d,
J=10,7 Hz, 2H), 1,71-1,55 (m, 2H), 1,40 (d, J=6,9 Hz, 6H), 1,19-0,97 (m, 2H).

ANBTepHaTUBHBIM CHHTE3 MPOMEXYTOYHOro coenuHeHus: 438A: 2-tua-6-azacnupo[3.3]rentan-

Hel HN1><>8:(O
0 (438A)

IIpomexyrouHoe coenunenue 438B: 6-to3un-2-okca-6-azacnupo[3.3 [rentan

Ts—Ni><>O (438B)

KOH (276 1, 4926 MmoIib) pacTBOPsUIH B 3TaHOJE (2,5 1) U K 3TOMY pacTBOpy A00aBJsuu 3-Opom-

2,2-TUOKCUATUAPOXTIOPUL

2,2-6uc(6pommermn)nponas-1-on (500 r, 1539 mmone) u 4-merundenzoncyasponamun (316 ,
1847 mmounp). PeakrionHyro cMech HarpeBaiu 10 85 °C B TedeHune 2 CyTOK, 3aTeM OXJIaKAAIH 10
KOMHATHOM TeMIepaTyphl U K 3Tomy nodasisuin 8% pactBop ruapokcuna Hatpus (2,5 ). Cmech
nepeMeInBaId B TeUeHHE 2 4acoB U Oejioe TBepaoe BemecTBO oThuibTpoBbiBaiu. CoOpaHHOE
TBEPJOE BEIeCTBO nmepemermnubaiu B Bozae (1 1) u GuimbTpoBaan. ITOT Cocod MOBTOPSIIH 3 pasa.
TBepaoe BerecTBO 3aTeM MepeMenInBaiIi ¢ MeTaHoJIoM (1 1), pUIBTPOBAIN U CYIINUIIH BO3AYXOM

C Toy4eHneM 6-To3ui-2-okca-6-azacrupo[3.3 rentana (250 r, 984 mmonb, 64% BBIXO) B BUIIE
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6enoBaroro TBepaoro Beuectsa. Bpems yaepxkusanus npu XKXMC 1,16 mun [DDS2]. MC m/z:
254,2 (M+H)

ITpomesxyrounoe coequnenue 438C: (3-(6bpommeTin)-1-To3MIa3e TUANH-3 -1 )METAHO

Br (438C)

K cycnensnu 6-ro3mn-2-okca-6-azaciupo[3.3 |renrana (240 r, 947 MMoIb) B TUATHIOBOM 3(upe
(2,5 1) mpu 0 °C noGasnsnu pacTBOp OPOMHUCTOBOAOPOAHOM KUCIOTHI B YKCyCHOH kucioTe (171
w1, 1042 mmonb) B qusTuinoBoM sdupe (1,5 i) no karusiM. [lonyueHHbIN pacTBOp nepeMeLInBain
npu 0 °C B TeueHue 30 MUHYT, HArpeBaJiM 10 KOMHATHOM TEMIEPATyphbl U MEPEMELINBAJINA B
TedeHue eme 2 yaco. K atomy nobasnsnu 10% pactBop OukapOoHaTa HaTpUs 10 JOCTHXKEHUS
pH 3nauenuss 8. MTBE noGaBmsuim u ¢dasel pasmemsuin. Bomgayro ¢asy skcrparupoBaiu
no0OaBieHueM dTHIIaLeTaTa, 1 00beJUHEHHbIE OpraHuYecKue (ppaKIMy MPOMBIBAJIH BOIOH 1 3aTEM
HACBILIEHHBIM COJIEBBIM PAcTBOPOM, 3aTeM CYIIWJIM HaJa O€3BOAHBIM CyJb(paToM HaTpus,
(brIPTPOBANTN M KOHLEHTPUPOBAJIU B BaKyyMe ¢ nosydeHueM (3-(6pommernin)-1-To3una3eTuanH-
3-mm)meranona (302 r, 904 mmonb, 95 % BbIxon) B BHAE O€J0ro TBEpAOro BemecTsa. Bpems
ynepxusanus npu JKXMC 1,34 mun [DDS2]. MC m/z: 334,1/336,1 (M+H). 'H SIMP (300 MI'w,
XJIOPOD®OPM-d) 6 7,83-7,64 (m, 2H), 7,47-7,32 (m, 2H), 3,69 (d, J=5,0 Hz, 2H), 3,65-3,59 (m,
2H), 3,58-3,52 (m, 2H), 3,46 (s, 2H), 2,48 (s, 3H), 1,71 (t, J/=5,0 Hz, 1H).

[Ipomeskyrounoe coenunenne 438D: 3,3-6uc(OpommeTin)- 1-To3mnaseTuanH

Br
Ts—NOC
Br (43 8D)

B xpyriononHoii kosbe emkocThio 1 11, (3-(6pommernn)-1-To3mnazeTunus-3-un)merason (54 r,
162 mmonb) pactBopsuiu B DCM (540 M) m Tterpabpomun yriepoma (86 r, 259 mmolb)
nobasnsin. PactBop oxnaxnanu Ha jensHoW Oane u tpudenmnpochun (67,8 r, 259 mmons)
nobasysuu nmopuusimMu. [lonydeHHyro cmech HarpeBaiu 1o 25 °C u nepeMenmiBaiu B TeueHue 18
4acoB. PeakIIMOHHYIO CMECh KOHIIEHTPHPOBAJIH M 3TUJIALETaT 100ABIISUIA U CMECh TIEPEMEIIUBAITH
B Teuenne 10 MuHyT, 3arem Oejioe TBepmoe BemeCTBO OT(HMIBTPOBBIBATH. DPuUabTpaT
KOHLIEHTPHUPOBAJIH B YCIOBUSX MOHWKEHHOTO AABIIEHHSI U OUUIIAIH METOIOM XpoMaTtorpaduu Ha
cuiuKareie ¢ mnonydeHueMm 3,3-Ouc(Opommernn)-1-tosunazerunusa (50 r, 126 mmonb, 78 %
BBIXOJ]) B BHJIe Oentoro TBepaoro BemecTsa. Bpems ynepskusaans npu JKXMC 1,87 mun [DDS2].
MC m/z: 398,1 (M+H). 'H AMP (400 MI";, XJIOPO®OPM-d) & 7,81-7,70 (m, 2H), 7,42 (d, J=8,0
Hz, 2H), 3,61 (s, 4H), 3,55 (s, 4H), 2,50 (s, 3H).
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[Ipomexyrounoe coenunenue 438E: 6-ro3un-2-tua-6-azacnupo| 3.3 Jrentan

Ts—Ni><>S (“38E)

K pactBopy 3,3-6uc(6pommermn)-1-To3mnazerunut (35 r, 88 Mmonb) B cmecu arieronuTpuia (350
i) u Boabl (35 mi) mobGaBnsanm HoOHaruzapar cyibduna Hatpust (106 r, 441 mmonb) u
pPEaKkUMOHHYI0 cMech nepememuBanu npu S0 °C B TeyeHue 3 4acoB. PeakMOHHYIO CMeECh
KOHLIEHTPUPOBAJIN B YCJIOBUSX IMOHIDKEHHOTO AaBieHus U paszOasisii EtOAc u Bopoii. dDasbl
pazaensiin 1 BOIHYIO a3y skcrparuposaiu nodasnenuemM EtOAc. OO0benHeHHBIE OpraHHYECKHE
(bpakuuy NMPOMBIBAIIN HACHIIEHHBIM COJIEBBIM PACTBOPOM, CYLIMJIN HaJ O€3BOAHBIM CyJb(parom
HaTpust,  (QUIbTpOBaNM, W  KOHLEHTPUPOBAJIM C  NOJy4eHUEM  6-TO3WII-2-THA-0-
azacnupo[3.3]rentana (21 r, 78 mmounb, 88 % BbIXON) B BUAE O€IOro TBEpAOro BemecTsa. Bpems
yaepsxusanus npu JKXMC 1,56 mun [DDS2]. MC m/z: 270,1 (M+H). 'H SAMP (300 MIw,
XJIOPODOPM-d) 6 7,76-7,68 (m, 2H), 7,37 (d, J/=7,9 Hz, 2H), 3,78 (s, 4H), 3,14 (s, 4H), 2,46 (s,
3H).

ITpomexxyrounoe coequnenue 438F: 6-ro3un-2-tua-6-a3acrnupo|3.3 Jrentas-2,2-1MOKCH]

Ts—Ni><>8:(o
O (438F)

B xonby emkocThio 4 1 nobdaBmsim 6-To3mn-2-tua-6-azacnupo[3.3]renran (175 r, 650 MMoib) U
DCM (2,75 1). Cmech oxnaxkaamu 1o 0 °C u mCPBA (320 r, 1299 MMoJ1b) 100aBIsIH B TEUSHHE
30 MUHYT, 3aTeM peakLMOHHYIO cMech HarpeBaiu 10 25 °C u nepemMelnBaiy B TEUEHHE 3 YacOB.
Cwmecp pazbasnsiiu DCM u mpombBamu 5% pactBop NaOH (3 x 1 1n). OObenuHeHHbIe
opraHudeckue Gppaxy MPOMBIBAIN BOAOH U HACHILIEHHBIM COJIEBBIM PACTBOPOM, 3aTEM CY LN
Han Oe3BONHBIM CyJib(paroM HATpus, (UIBTPOBAIM M KOHLEHTpUpoBaiu. HeouunmeHHoe
BEIIECTBO OYHINAM METOAOM XpoMaTtorpaduu Ha CHIIMKAreje ¢ MoJydyeHueM O-TO3MII-2-THa-6-
azacrupo[ 3.3 ]rentan-2,2-nuokcuna (135 r, 449 mmonb, 69 % BeIXON) B BUAE OEJIOr0 TBEPIOTO
BemecTsa. Bpems ynepsxusanus npu JKXMC 1,16 mun [DDS2]. MC m/z: 302,1 (M+H). 'H AMP
(300 MI'y, XJIOPO®OPM-d) & 7,79-7,66 (m, 2H), 7,40 (d, /=7,9 Hz, 2H), 4,12 (s, 4H), 3,97 (s,
4H), 2,47 (s, 3H).

IIpomexyrouHoe coenunenue 438A: 2-tna-6-a3zacnupo[ 3.3 |rentan-2,2-THOKCUATHIPOXJIOPULT

HCI HN:><>8:<O
O (438A)

6-To3mi-2-tua-6-aszacnupo[ 3.3 Jrentan-2,2-nuokcun (40 r, 133 mmonb) u Marawmii (32,3 r, 1327
MMOJIb) TIepeHOCHIIN B cyxoi Meranou (1600 mir) u Harpesanu 10 50 °C B TeueHue 18 Hacos.

CwMmecp oxnaxaanu 10 KOMHaTHOW TeMIepaTyphl U nepeMelninBaiy B TeueHue eme 18 gacos. K
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3TOMY n00aBIsIM Aekarunpat cynabgpara Hatpus (428 r, 1327 mmons) 1 DCM (2 1) u cmech
nepememnBaiy B TeueHue | yaca u gpunbtpoBanu. Teeproe BemecTBo cycnenanposanun 8 DCM
(2 m), mepemermnBaIy U cycneH3no punbrpoBann. OObeAMHEHHBIH QHIBTPAT KOHLEHTPHPOBAIN
o4ty gocyxa. OCTaToOuHY0 BOAY yIapUBAIHU U IMOJIYYEHHBIH TBEPAOTO BEIIECTBA EPEHOCHIIN B
DCM (200 mur). Cycniensuro GpuibTpoBanu yepes cyiabdar Hatpus u punbrpar codupanu. K atomy
nobasnsu 4M HCl B nrokcane (25 mut) v ONy4eHHBIH TBEPIOE BELIECTBO OTPUIBTPOBBIBAIHN U
npombiBasii DCM ¢ nonydyennem 2-tua-6-a3aciupo| 3.3 Jrenran-2,2-quokcuna HCI (15,2 T, 65 %
BbIXON) B Buje Gesoro Teepaoro semectsa. 'H IMP (499 MI'u, DMSO-ds) § 9,47-9,16 (m, 2H),
4,50 (s, 4H), 4,30-4,09 (m, 4H).

ITpumep 491
6-(3-u3omnponun-5-(2-azacrnupo[3.5|HoHaH-7-un)- | H-nuppono[ 3,2-b | nupuaun-2-un)-7,8-

numetun-[ 1,2,4]tpuaszonol 1,5-a]nupunun

H,C CH; (491)
IIpomexxyrounoe coenunenue 491A:  S-xmop-3-usompomnun-2-(4,4,5,5-rerpamerun-1,3,2-

nrokcaboponan-2-mn)- 1 H-muppoio[3,2-b | mupuaun

HaC
CHy .
CI_N o/
| ~ \ B/ CH3
Z>~N o T CHs
H CHy  (491A)

Tpet-ByTnin-5-xnop-3-u3onponui-1 H-nuppono[3,2-b Jnupuaun-1-kapOokcunar  monydain B
COOTBETCTBHHM C OOIIEl METOAMKOH, OMUCAHHOW BBIIIE IS IOJYYEHHs] MPOMEKYTOYHOTO
coenunenusi 1C. PactBop, comepxamuii Tper-OyTHi-5-xJ0p-3-u3onponui-1 H-nmuppono[3,2-
b mupuann-1-kapookcunar (3,00 r, 10,18 mMmoinb) u 2-u3onponokcu-4,4,5,5-rerpamerui-1,3,2-
mrokcaboponas (3,11 mu, 15,27 mmons) B cyxom THF (25 mit), B atmocdepe a3ora, oxnaxnanu
Ha cyxoii Oane nen/aneron npu -78 °C u obpabdareiBamu LDA (ZM B THF) (6,36 M1, 12,72 Mmodb).
Cwmecp nepemeruBanu npu -78 °C B TeueHue 30 MUHYT U OCTaBJsuIM HarpesaThbes 110 -30 °C B
TeyeHne | gaca u nepememmusanu npu -30 °C B TeueHue 30 MuHYT. PeakuMOHHYIO cMech
obpabareanu 1,5 M BomabM pactBopoM KH>POs, Bomoit m DCM. Opranuueckuii cioi
cobupany, cymmian Hajx Oe3BOAHBIM Cyib(aTOM HATpHs, (PUIBTPOBAIM M KOHLEHTPHUPOBAIH.
HeounmeHHbIH MPOAYKT OYUINATIN METOIOM XpOMaTorpadpuu Ha CHITUKarese C MOJy4eHUeM TPeT-

OyTun-5-xaop-3-uzonponuin-2-(4,4,5,5-rerpamermn-1,3,2-nrokcadboponan-2-wun)-1 /-
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nupposno|3,2-b Jmupunun-1-kapbokcunara. Bpems yapepxkuBanust mpu KXMC 1,31 wmuH
[Meronuka A]. MC m/z: 420,8/422,3 (M+H). D70 BelecTBO MEPEHOCHIIN B COCYT €MKOCTHIO 40
MJI ¥ IPOAYBAJIH ra3000pa3HbM a30ToM. CMeCh repMETHYHO YKYITOPUBAIN U Harpesany npu 160
°C B Teuenue 1,5 HacoB ¢ modydeHueMm S-xjop-3-uszonpormi-2-(4,4,5,5-rerpamernin-1,3,2-
nnokcadoponan-2-un)- 1 H-nuppono[3,2-b jmupuanna (2,4 r, 7,49 mmonb, 74% BBIXOO) B BHUIE
pBIKEBATO-KOPUYHEBOTO TBepAoro semiecTsa. Bpems ynepskusanus npu KXMC 1,16 mun

[Meromuka A]. MC m/z: 321,1/323,1 (M+H).

IIpomexxyrounoe coenuHenue 491B: tper-Oyrun-5-xnop-2-(7,8-ngumernn-[1,2,4]tpuazono[ 1,5-

a|mupuanH-6-n1)-3-usonponui- 1 H-nuppono[ 3,2-b Jrupunun- 1-xkapbokcunar

HsC

Boc HiC  CHs (491B)

B peakumonHblii cocyn emkocteio 40 wmn gobGaBnsiu S-xyop-3-usonponmi-2-(4,4,5,5-
teTpameru- 1,3,2-nuokcaboponan-2-ui)- 1 H-nuppono[3,2-b Jnupunun (1,000 r, 3,12 mmoinb),
muxyopun 1,1°-6uc(nu-tper-oytundocduno)deppouennamnanus (0,041 r, 0,062 Mmob)6-6pom-
7,8-numetmn-[ 1,2, 4]tpuazono[ 1,5-aJnupuaun (0,705 1, 3,12 mmons) u THF (40 mun). Peakuuto
repMETHYHO YKYITOPUBAJIH U C TOMOIIBIO Hacoca 0apOOTHPOBAM TPH pasa ra3000pa3HbIM a30TOM.
K stomy nobapnsiiu BOAHBIA TpexOocHOBHBIN (ochar kammusa (2M, 4,68 mu, 9,36 MMoib) u
peaKkIMoHHYI0 cMech HarpeBau 10 65 °C B Teyenue 1 yaca. CMech pa30aBJisiiv STHUIALETATOM U
NPOMBIBAJIM BOJOH, 3aT€M HACBIIIEHHbIM COJIEBBIM PACTBOPOM M CYLIMJIM HaJ O€3BOIHBIM
cynbarom Hatpus. Tmepable BemecTBa OTQUIBTPOBBIBAIN U (PUIBTPAT KOHLEHTPUPOBAIH.
HeounieHnHoe BemecTBO OYMIIAIN METOAOM XpoMaTorpaduu Ha CHIIMKArese ¢ MoJy4eHueM 6-
(5-xnop-3-uzonponui- 1 H-nuppono[3,2-bmupuann-2-un)-7,8-numerun-| 1,2,4]tpuazono[ 1,5-
almupuauHa B BUAE PBDKEBATO-KOPUYHEBOTO/KOPUYHEBOTO TBEpAOro BemecTBa. K sTomy
nobasmsiim THF (100 mom) m BOC-anrugpun (0,724 wmn, 3,12 mmons). Kpucranmn DMAP
NO0aBJISUTA M PEAKIIMOHHYIO CMeCh 3aKyIOPUBAJIN U MEepeMeIIuBaii B TedeHune 18 qacos mpu 25
°C, 3aTeM KOHLIEHTPUPOBAJIN B YCIOBHSX MOHMKEHHOTO naBieHus. K atomy ocraTky modasisiiu
DCM u BOna 1 cMecCh MEePeHOCHIIH B ASITUTENbHYIO BOpOHKY. Criou pa3nensiu U 0ObeIHHEHHbIE
opraHuveckue (pakuy TPOMBIBAIM HACBIIEHHBIM COJIEBBIM pPAcTBOPOM, CYLIMJIH Haj
0e3BOMHBIM CyJb(paToOM HATPHsL, (PUIBTPOBAIM M KOHLEHTPHPOBAIH C IOJyUYEHHEM S5a:. TpeT-
OyTui-5-xnop-2-(7,8-numernn-[ 1,2,4]rpuazono[ 1,5-a|mupuann-6-mn)-3-uzonpomui- 1 H-

2,046 wmmomb, 65% BbIXOHm). Bpewms

nuppodo[3,2-b|nupuann-1-kapbokcumara (0,9 r

>

ynepxuBanus npu JKXMC 1,17 mun [Meronuka A]. MC m/z: 440,1 (M+H)
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IIpumep 491:

K  pactBopy  Tper-Oytmn-5-xnop-2-(7,8-npumeruin-[1,2,4]tpuazono| 1,5-a]nupuann-6-mn)-3-
usonponui-1 H-muppono[3,2-b Jmupunnn-1-kapbokcunara (0,20 r, 0,455 mmonb), TpeT-OyTi-7-
(4,4,5,5-Terpamernin-1,3,2-nnokcadboponan-2-ui)-2-azacnupo| 3.5 JHoH-6-eH-2-kapOoKkcuaT
(0,119 1, 0,341 mmoIb), 1 TpexocHOBHOTO (hocdara kanus (0,682 mi, 1,364 mmons) B THF (300
i) nobasisuin PACly(dppf)-CH2Cly amnykr (9,28 wmr, 0,011 mmonb) u aAByx(asHYIO CMeCh
JerasupoBaid a30ToM B TedeHue 10 MuHyT. PeakLIMOHHBIN COCYyA F€PMETUYHO YKYIOPHUBAJIH.
Peaxunonnyro cmecr nepemeummBanu npu 90 °C B TedyeHume 2 4acoB, 3aTeM pas0aBIsiIH
STUJIALIETATOM U MPOMBIBAJIM HACBHIIEHHBIM PAaCTBOPOM xXyopuaa Harpust. OpraHuyueckuil cioi
CYLIMJIN C cyib(aroM Maraus, QUIBTPOBAIM M KOHLEHTpUpoBanu. HeouwnineHHOe BelecTBO
OYMIIAIM METOJOM XpoMmarorpadguu Ha CUIMKarene ¢ MOJyueHHeM TpeT-OyTui-5-(2-(Tper-
OyTokcukapOoHmn)-2-azactupo| 3.5 nonan-7-un)-2-(7,8-numerni-[ 1,2,4]rpuasonol[ 1,5-
a|nmupuanH-6-m)-3-u3zonponui- 1 H-nuppono[ 3,2-b Jnupuaus- 1 -kapbokcunara. Bpewmst
yaepsxuBanus npu JKXMC 1,114 mun [Meroguka A]. MC m/z: 629,5 (M+H). K 0,2 r sToro
IPOMEXKYTOYHOTO CoeAnHeHws1, B anmapare [lappa mobasmsnu stunanerar (15 mm) u 10% Pd/C
(0,015 1, 0,014 mmonp) B atmochepe azota. Cocyn nomemanu anmapar [lappa u ¢ TOMOLIBIO
Hacoca 6apOoTHPOBaJH TPH pa3a ra3000pa3HbIM a30TOM. B cocyze 3arem HarHeTanu JaBjieHue 10
50 ¢yHTOB Ha KB. qHOHM ra3000pa3HBIM BOJOPOAOM M BCTpsixuBau B TeueHue 1 vaca. Cocyn
paz6asisiu 100 M1 METaHOA U COAEPKUMOE (PUITBTPOBAIH Yepe3 TUIOTHO HaOuThIN eut. [Toce
koHUeHTpupoBanuss 0,020 r© HEOUMIIEHHONO BEIIECTBA OCTATOK OYHUILIAIM METOAOM
npenaparusHoi JKX-MC npu cienyromux ycnousix: Kojonka: XBridge C18, 19 x 200 MM, 5-
MkM 4vactuibl, [TonBmwkHas ¢asza A: 5:95 auneronutpws: Boma ¢ 10 MM amerara aMMOHWS,
Ioneuxnas daza B: 95:5 aneronurpun: Bona ¢ 10 MM auerara ammonus;, I'panuent: 10-50% B
B Te4eHHe 24 MUHYT, 3aTeM S-MUHyTHOe Bbiaep:kuBanue npu 100% B; Dmrorwst: 20 mu/MuH.
Conep:xainue mpoaykT Gppakunu 0ObeIUHSITH U CYIIUIH METOAOM LEHTPOOEKHOTO UCTIAPEHUS C
nojydeHuem  6-(3-usonponui-S-(2-azactupo[ 3.5 |HonaH-7-mn)-1 H-nuppono[3,2-b|mupuamnn-2-
wn)-7,8-qumerun-[ 1,2, 4]rpuazono[ 1,5-a]nupununa (6,0 mr, 0,0140 mmonb); m/z (429,4, M+H).
Bpewmst ynepsxuBanus, 1,262 mun ¢ ucnons3oanueM JKXMC Kononka: Waters Acquity UPLC
BEH C18, 2,1 x 50 mm, 1,7 mxm vactuisr, [logsmxkHas daza A: 5:95 aneronurpui: Boga ¢ 10 MM
anetata ammonusi;, [lonsuknas pasa B: 95:5 aneronurpun: soaa ¢ 10 MM. 'H SAMP (500 MI'L,
DMSO-ds) 6 11,12-11,08 (m, 1H), 8,77 (s, 1H), 8,48 (s, 1H), 7,61 (d, /=8,2 Hz, 1H), 7,01 (d, J=8,2
Hz, 1H), 3,61-3,39 (m, 1H), 2,89 (br t, J/=6,9 Hz, 1H), 2,70 (br s, 1H), 2,59 (s, 3H), 2,55 (s, SH),
2,17 (s, 3H), 2,14-2,03 (m, 2H), 1,91-1,75 (m, 6H), 1,68-1,50 (m, 4H), 1,39 (br d, /=6,7 Hz, 6H).
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ITpumep 590
6-(3-m3omnponun-5-((1-meTunnunepunuH-4-un)merokcn)- | H-muppoino| 3,2-b jrupunus-2-nm)-8-

metokcu-[ 1,2 4]rpuazono[ 1,5-a|mupuaun

(590)

B cocyn emkocteio 1 apam ¢ mpenoxpanutenbHoi nuadparmoii nodasisim 6-(3-uzonponui-5S-
(munepunns-4-nnmerokcu )- 1 H-nuppono[3,2-b Jnupuaun-2-nm)-8-merokcu-[ 1,2,4rpuaszono[ 1,5-
aJmupunnn, 2 TFA (15 mr, 0,023 mmons), DMF (1 mn), u DIEA (4,04 mxa, 0,023 mMmoub).
®opmansnerun (37% B Bome) (8,61 mxim, 0,116 mMmonb) nobapisuiu. PeakImoHHYIO cMech
nepeMelIMBald MpU KOMHATHON Temnepatype B TeueHue 10 munyT. K peakuuoHHON cMmecu
nobasnsm yKkCycHyto kucnoty (1,324 Mk, 0,023 mMounb) u TpuanieTokcubopruapua Harpust (4,90
mr, 0,023 Mmoub). PeakimOHHY 0 cMech NIepeMeIInBaIN IPU KOMHATHOW TEMIIepaType B TEYEHUE
HouM. HeounineHHoe BemecTBo ouninain MetoaoM npenaparuBHoil JKX/MC npu creayrommx
ycnosusix: Kononka: XBridge C18, 19 x 200 MM, 5-mkm vactunpr, [Togsuxnas dasza A: 5:95
anetoHuTpwI. Boga ¢ 10 MM anerara ammonusi;, [Tonsmwknas ¢asa B: 95:5 aneronurpui: Bona ¢
10 MM anerata ammonust;, I'pamguent: 0-100% B B Teuenue 19 mMuHyT, 3aTeM S-MHHYTHOE
BoinepskuBanue npu 100% B; Dmronust: 20 mu/mun. Conepskaniue npoaykT Gpakiui 00 beaMHSITN
U CYUIWJIA METOIOM LEHTPOOEKHOr0 HWCHapeHws. BemecTBo pgajiee OYHUINAIM METOAOM
npenaparusHoi JKX/MC npu cnenyromux yciosusix: Kononka: XBridge C18, 19 x 200 MM, 5-
MkM 4vactuibl, [ToaBmwkHas ¢asza A: 5:95 aumeronutpun: Boma ¢ 10 MM amerara aMMOHWS,
Ionsuxnas daza B: 95:5 aneronurpun: Bona ¢ 10 MM auerara ammonus;, I’ panuent: 14-39% B
B T€UeHHE 25 MHHYT, 3aTeéM 2-MHHYTHOE Bbliep:kuBaHue npu 39% B; Dmromus: 20 mi/muH.
Conep:xaique npoaykT Gpakiun 0ObeUHSIIH U CYIIHIA METOIOM LIEHTPOOEKHOTO HCITAPEHUSI.
KX/MC wucrionp3oBasid [JIs1 aHAIW3a KOHEYHOTO coenuHeHws. Yciosus Bkosa 1: Komonka:
Waters XBridge C18, 2,1 MM x 50 mwm, 1,7 mxm vactuubl, [logsuxkHas daza A: 5:95
anetoHUTpHI: BoAa ¢ 10 MM anerara ammonwust;, [Tonsuxaas dasza B: 95:5 auneronurpun:soga ¢ 10
MM anerata ammonus; Temnepatypa: 50 °C; I'paguent: 0 %B - 100 %B B Teuenue 3 MuH, 3aTeM
0,75 mun Beigep:kuBanue npu 100 %B; Dmonums: 1 mi/mun, Hereknus: MC u VO (220 um).
Pesynbrarel Brkona 1: Habmonmaemas macca: 435,39 (M+H);, Bpems ypepxkuBanust: 1,17 muH.
Ycnosusi Bkona 2: Kononka: Waters XBridge C18, 2,1 MM x 50 mm, 1,7 MKM 4acCTHUIIBL,
INoneuxHas daza A: 5:95 auneronutpui:soga ¢ 0,1 % TpudTopykcycHoit kucnoroit; IlonsrmkHast
daza B: 95:5 aneronutpun:sona ¢ 0,1 % Tpudropykcycuoii kucnoroit; Temneparypa: 50 °C,

I'panuent: 0 %B - 100 %B B Teuenue 3 mun, 3arem 0,75 mMuH Bbiaepkusanue mpu 100 %B;
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Omouwst: 1 mu/mun; derekiusi: MC u Y@ (220 um). PesynbraTer Bkona 2: HaOmonaemast Macca:
435,43 (M+H); Bpems yaepxusanus: 0,94 wmuH. Beigensmn  6-(3-usonpormn-5-((1-
MeTuanunepuauH-4-nin)merokcn )- 1 H-nuppono[ 3,2-b [nupunus-2-nn)-8-meTokcu-
[1,2,4]rpuazono[1,5-a]Jmupunun (5,9 mr, 0,013 mmonb, 56,9 % sbixon). 'H SIMP (500 MIw,
DMSO-ds) 6 11,30-11,25 (m, 1H), 8,51 (s, 1H), 8,46 (s, 1H), 7,69 (d, J=8,9 Hz, 1H), 7,12 (s, 1H),
6,58 (d, J=8,9 Hz, 1H), 4,20-4,14 (m, 2H), 4,04 (s, 1H), 3,63-3,51 (m, 1H), 3,30-3,20 (m, 2H),
3,03 (brd, J=11,6 Hz, 2H), 2,37-2,28 (m, 4H), 1,81 (brd, J=11,0 Hz, 4H), 1,52-1,46 (m, 6H), 1,45-
1,35 (m, 2H).

ITpumep 591
6-(3-m3omnponun-5-((1-(rerparuapo-2H-nupan-4-un)nunepuaus-4-mn)merokcu)- 1 H-

nuppoiio[ 3,2-b] mupunun-2-mn)-8-merokcu-[ 1,2,4|tpuaszono| 1,5-ajnupunun

(591)

B cocyn emkocteio 1 gpam, comepskaumii 6-(3-u3onpomnui-5S-(nmunepuauH-4-unmerokcu)-1H-
nuppotio| 3,2-b Jmupunun-2-mn)-8-metokcu-[ 1,2,4|tpuazono| 1,5-aJmupunun, 2 TFA (15 mr, 0,023
mmonb) nodasisuin DMF (0,5 mut), DIEA (0,012 mi, 0,069 mmons), u quruapo-2H-nupan-4(3H)-
oH (2,316 wmr, 0,023 mMmoib). PeakIMOHHYIO CMeCh MEepEeMEINMBAIM B TEUEHHE 5 MUHYT.
Tpuaneroxcuboprunpun Hatpust (14,71 mr, 0,069 Mmmoinb) u ykcycHyto kucnoty (1,324 mxi, 0,023
MMOJIb) TOOABJISUTH, M PEAKLIHOHHYIO CMECh TMepeMelInBaid B TedeHue 6 yaco. HeounmenHoe
BEIIECTBO ouuianu merofaom npenapatusHoil XXX/MC npu cinenyromux ycioBusx: KojioHka:
Xbridge C18, 19 x 200 MM, 5-mkm wactunsl, [logsmwknas dasa A: 5:95 aneronurpui: Boxa ¢ 10
MM arerata ammonust;, [TonemwkHast ¢aza B: 95:5 aneronurpmt: Boga ¢ 10 MM anierata aMMOHUS,
I'panuent: 10-50% B B Teuenue 19 mMuHyT, 3aTtem S-muHyTHOe BhIAepkuBaHue npu 100% B;
Omotmst: 20 mu/muH. Conepskamue TPOAYKT (Ppakuuud OOBEOUHSUIA M CYIIWIH METOAOM
nenTpobexkHoro ucnapenus. XXX/MC ucnonp3oBaiy Al aHAIW3a KOHEYHOTO COCOUHEHMS.
Ycnosusi Bkona 1: Komonka: Waters Xbridge C18, 2,1 MM x 50 mMm, 1,7 MKM YacCTHUIIBL,
INoneuxHas daza A: 5:95 aunerorutpun:oga ¢ 10 MM anerata ammonust; [logsmkHas ¢dasa B:
95:5 aneronurpun:soga ¢ 10 MM anerata ammonust; Temnepatypa: 50 °C; I'panuent: 0 %B - 100
%B B Teuenue 3 muH, 3ateM 0,75 MuH Bbigep;kuBaHue npu 100 %B; Omrouwms: 1 mu/muH;

Herexknusi: MC u Y@ (220 um). Pesynbratel Bkona 1: Habmonmaemas macca: 505,53 (M+H);



151

Bpewms ynep:xxusanus: 1,23 mun. Ycnosus Bkona 2: Kononka: Waters Xbridge C18, 2,1 MM x 50
mm, 1,7 mxm gactunsr, [Togsmkaas gasa A: 5:95 aueronurpun:sona ¢ 0,1 % TpudTopykcycHOM
kucnorol;, [lonemwkHas ¢aza B: 95:5 aneronurpun:sona ¢ 0,1 % TpudTopyKCyCHON KHUCIOTOM;
Temneparypa: 50 °C; I'paguent: 0 %B - 100 %B B Teuenme 3 mwunH, 3atem 0,75 MuH
BeiaepxkuBanue rpu 100 %B; Dmomust: 1 mu/mun; erekuus: MC u Y@ (220 aM). Pesynbrars
Bkona 2: HaGmonmaemas macca: 505,52 (M+H); Bpems ynepkuBanusi: 1 muH. Beigensum 6-(3-
usonponui-S-((1-(rerparnapo-2H-nupan-4-un)munepuaus-4-mwi)merokcu )- | H-nupposo[3,2-

b lmupuann-2-mn)-8-merokcu-[ 1,2,4]rpuazono[ 1,5-a|oupunun (10,8 wmr, 0,021 mmons, 89 %
Bbixon). 'H SIMP (500 MI'u, DMSO-ds) § 11,29 (s, 1H), 8,59 (s, 1H), 8,50 (s, 1H), 7,67 (d, J=8.9
Hz, 1H), 7,17 (s, 1H), 6,57 (d, J=8,5 Hz, 1H), 4,17 (br d, J=6,4 Hz, 2H), 4,07 (s, 3H), 3,89-3,82
(m, 2H), 3,29-3,22 (m, 2H), 2,91 (br d, J=10,4 Hz, 2H), 2,09 (br t, J=11,1 Hz, 2H), 1,90 (s, 2H),
1,82-1,71 (m, 3H), 1,66 (br d, J=12,5 Hz, 2H), 1,54-1,50 (m, 6H), 1,41 (qd, J=12,0, 4,7 Hz, 2H),
1,33-1,21 (m, 2H).

ITpumep 592
6-(3-m3onponui-S-((1-uzonponmnazeTuauH-3-un)Metokcu )- | H-nuppono[ 3,2-b [nupuaun-2-m)-

8-metokcu-[1,2,4]tpuazonol 1,5-a]nmupunux

(592)

B cumHTHUIALMOHHBIH (QyiakoH eMKOCThI0 20 M, copepkamuii 6-(5-(a3eTHANH-3-MIMETOKCH )-3-
uzonponwi- 1 H-muppono[3,2-b Jnupunnn-2-mn)-8-metokcu-[ 1,2,4 | tpuazono[ 1,5-a]nupunun (15
mr, 0,038 mmoub) nobasinsim DMF (1 mut) u mponan-2-o# (2,220 mr, 0,038 MMout). PeakiinoHHyo
CMECh NepeMENINBAIN IPU KOMHATHON TeMriepaType B TedeHue 10 MUHYT. YKCYCHYIO KUCIOTY
(2,188 mxku1, 0,038 MmoIb) 1 TpHanerokcudopruapun HaTpus (24,30 mr, 0,115 Mmmonb) nobaBsim
U peaKkLIMOHHYIO CMeCh MepeMellnBaIi NpyU KOMHATHON TemrepaType B TeueHue Houu. Karto
BOJIbI 10OABIISUIH, M HEOYHIIEHHOE BELIECTBO OUMIIAIN MeTonoM npenapatusHoi KX/MC npu
cnenyromux ycnoBusix: Komonka: Xbridge C18, 19 x 200 MM, 5-mxm gactuier; [ToneumwxkHas dasa
A: 5:95 aueronurpui: Boga ¢ 10 MM anerara ammonust; [Togsmkaas dasza B: 95:5 aneronurpu:
Boza ¢ 10 MM anerara ammonus; I'paguent: 10-50% B B Teuenue 22 MUHYT, 3aTeM 4-MUHYTHOE
BoInepskuBanne npu 100% B; Dmronust: 20 mu/mun. Conepskarire npoayKT GpaKkui 00 beAHHSITN
U CYLIMJIM METOZIOM LieHTpoOeskHOoro ucnapenus. JKX/MC ucrnonb30Bany Uit aHAITN3a KOHEYHOTO
coequHenusi. Ycnosusi Bkona 1: Komonka: Waters Xbridge C18, 2,1 MM x 50 mm, 1,7 MM

yactuubl, [logemxkHas ¢asa A: 5:95 aneronutpun:soaa ¢ 10 MM amerata ammonust; [TonBiskHast
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¢aza B: 95:5 aneronurpun:Boga ¢ 10 MM auerara ammonust; Temneparypa: S0 °C; I'paauent: O
%B - 100 %B B Teuenue 3 muH, 3atem 0,75 muH Boiep:kuBanue npu 100 %B; Dmonwust: 1 mi/MuH;
Herexknusi: MC u Y@ (220 am). Pesynbratel Bkona 1: Habmonmaemasi macca: 435,24 (M+H);
Bpewms ynep:xxusanus: 1,27 mun. Y cnosusi Bkona 2: Kononka: Waters Xbridge C18, 2,1 MM x 50
mm, 1,7 mxm gactuner, [Togsmwkaas gasa A: 5:95 aueronurpuin:sona ¢ 0,1 % TpudTopykcycHO
kucnorol; [lonemwkHas ¢aza B: 95:5 aneronurpun:sona ¢ 0,1 % TpudTopyKCycHON KHUCIOTOM;
Temneparypa: 50 °C; I'paauent: 0 %B - 100 %B B Teuenne 3 mwunH, 3ateM 0,75 MuH
BeiepkuBanue rpu 100 %B; Dmomus: 1 mu/mun; derekuus: MC u Y® (220 am). Pesynbrars
Bkona 2: Habmonaemas macca: 435,21 (M+H); Bpems ynepxxusanus: 1,08 mun. Beigensnu 6-(3-
uzonponmi-S-((1-u3onponmnazeruau-3-mwi)merokch)- | H-mupposol 3,2-b Jnupuann-2-mmn)-8-
metokcu-[ 1,2,4]rpuasono[1,5-a]nupuaun (5,4 mr, 0,012 mmonb, 31,5 % sbixon). 'H SIMP (500
MI'q, DMSO-ds) & 11,32 (s, 1H), 8,57 (s, 1H), 8,50 (s, 1H), 7,68 (d, /=8,9 Hz, 1H), 7,17 (s, 1H),
6,57 (d, J/=8,5 Hz, 1H), 4,41 (br d, J=6,7 Hz, 2H), 4,06 (s, 3H), 3,33-3,19 (m, 3H), 2,98 (br t, J=6,7
Hz, 2H), 2,81-2,70 (m, 1H), 2,36-2,25 (m, 1H), 1,56-1,48 (m, 6H), 0,86-0,81 (m, 6H).

ITpumep 593

6-(3-m3onponun-S-((1-nponunmunepuann-4-mn)okcu )- | H-nuppono[ 3,2-b [nupuaun-2-mn)-8-

metokcu-[ 1,2 4]tpuaszomno[ 1,5-a|nupunun
@)
HyC™ N\ ~N

B cocyn emkxocteio 1 gpam, copepskammii  6-(3-usonpommi-S-(nunepunuH-4-unokcu)- 1 H-

(593)

nuppotiof 3,2-b Jmupunun-2-mn)-8-metokcu-[ 1,2,4]tpuazono[ 1,5-aJmupunun, 2 TFA (15 mr, 0,024
mMonb) pobasmsiim DMF (500 wmxa), DIEA (12,39 wmkn, 0,071 MMOib) M NPOMUOHOBBIN
ampperun(4,12 mr, 0,071 mmonb). PeakuMOHHYIO CMeCh MEpeMeIlnBall NPU KOMHATHOU
TeMIeparype B TeueHHe S5 MHHYT. YKcycHyr kuciory (1,353 wkin, 0,024 mmonb) u
Tpuanerokcubopruapun Hatpus (15,03 mr, 0,071 Mmonb) noOaBIsAIM K PEAKIIMOHHOH CMECH.
PeaknMOHHYIO CMech mepeMelnnBaid B TedeHHe | yaca. HeouumineHHOe BeIECTBO OYHUINAIU
metonoMm npenapatusHoi JKX/MC npu cnenyromux ycnosusix: Kononka: Xbridge C18, 19 x 200
MM, 5-mxm gactuusl, [logsmkHas ¢dasa A: 5:95 aneronutput: Bona ¢ 10 MM anerata aMMOHUS,
IMonewxkuas daza B: 95:5 aueronurpmn: Boga ¢ 10 MM anerara ammonust; ['paguent: 15-55% B
B TeueHue 19 MuHyT, 3aTeM S-mMuHyTHOE BblAep:kuBaHue npu 100% B; Dmromwst: 20 mu/MuH.
Conep:xamue nponykT Gppakiun 0ObeIUHSIIH U CYIIHIN METOIOM LEHTPOOSKHOTO HCIAPEHUSI.

KX/MC ucnonp3oBaid i aHAJW3a KOHEUHOro coenuHeHus. Ycnosus Bkojia 1: Kosonka:



153

Waters Xbridge C18, 2,1 MM x 50 mm, 1,7 mxm yactunsr, I[lomemwknas ¢daza A: 5:95
anetoHUTpHI: BoAa ¢ 10 MM anerara ammonust;, [Tonsuxaas dasza B: 95:5 aneronurpun:soga ¢ 10
MM anerata ammonus; Temnepatypa: 50 °C; I'paguent: 0 %B - 100 %B B Teuenue 3 MuH, 3aTeM
0,75 mun Beigep:kuBanue npu 100 %B; Dmouus: 1 mu/mun, Hereknus: MC u VO (220 um).
Pesynbrarel Bkona 1: Habmronmaemass macca: 448,94 (M+H); Bpewmst ynepxuBanus: 1,3 MuH.
Ycnosusi Bkona 2: Komonka: Waters Xbridge C18, 2,1 MM x 50 mMm, 1,7 MKM 4acCTHIIBL,
IoneuxHas daza A: 5:95 auneronutpuin:oga ¢ 0,1 % tpudTopykcycnoit kucnoroit; IlonsrkHast
daza B: 95:5 aneronutpun:soma ¢ 0,1 % Tpudropykcycunoii kucnoroit; Temneparypa: 50 °C,
I'paguent: 0 %B - 100 %B B Teuenue 3 muH, 3atem 0,75 muH BbiaepxkuBanue npu 100 %B;
Omouwst: 1 mu/mun; derexkiusi: MC u Y@ (220 um). PesynbraTer Bkona 2: HaOmonaemas Macca:
449,05 (M+H); Bpewmsa yaepxusanus: 1,05 wmun. Beigensmun  6-(3-usonpomnmn-5-((1-
nponunnunepuanH-4-unjokcu)- 1 H-nmuppono(3,2-b Jnupuann-2-mn)-8-meTokcu-
[1,2,4]rpuazono[1,5-a]mupuaun (8,6 mr, 0,019 Mmmons, 79 % suixon). 'H SIMP (500 MI'u, DMSO-
de) 8 11,29 (s, 1H), 8,58 (s, 1H), 8,51 (s, 1H), 7,67 (d, J=8,5 Hz, 1H), 7,18 (s, 1H), 6,55 (d, J=8,9
Hz, 1H), 5,05-4,93 (m, 1H), 4,08 (s, 3H), 3,31-3,19 (m, 1H), 2,77 (br s, 2H), 2,27 (br t, J=7,3 Hz,
2H), 2,19 (br t, J=9,8 Hz, 2H), 2,12-2,03 (m, 2H), 1,75-1,64 (m, 2H), 1,51 (s, 6H), 1,48-1,41 (m,
2H), 0,86 (t, J=7,2 Hz, 3H).

ITpumep 594

6-(3-m3onponmn-5-((1-merunnunepuann-4-mn)okcu )- | H-nuppono[ 3,2-b [nupuaun-2-mn)-8-

mMeTui-[ 1,2,4 rpuazonol 1,5-anupuaux

oy
_N
HaC

B cocyn emxocteio 1 gpam, copepskammii  6-(3-usonpommi-S-(nunepunuH-4-unokcu)- 1 H-

nupposiof 3,2-b] mupunun-2-mn)-8-metun-[ 1,2,4]rpuazono[ 1,5-a]Joupunun, 2 TFA (27 mr, 0,044
mmoJib) podasisutu DMF (0,5 mur), DIEA (0,023 mut, 0,131 mmons), u ¢popmansaerun (0,016 m,
0,218 mMmoub). PeakIMOHHYO CMeCh MepeMEIINBAIA B TEYCHHE 5 MUHYT. YKCYCHYIO KHCIIOTY
(2,499 Mk, 0,044 mmonb) u Tpuanerokcuboprunpun Hatpus (27,8 mr, 0,131 Mmonb) nobasnsiim.
Peakunonnyro cmech nepemernpaiy B TedeHre 10 munyt. BemecTtso pactBopsiiu 8 DMF (2 min)
u ouuinamu Metogom npenapartuBHoi XXX/MC mpu crnenyromux ycinosusix: Komonka: Xbridge
C18, 19 x 200 MM, 5-mxm vactunsl, [logsmwknas daza A: 5:95 aneronurpun: Boma ¢ 10 MM
anerara ammonust;, [loxBmwkHas dasza B: 95:5 aueronutpun: Boga ¢ 10 MM amerata aMMOHUS,

I'panuent: 10-50% B B Teuenue 20 MuHyT, 3aTeM 4-MUHYTHOe BblAep:kuBaHue npu 100% B;

2
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Omoumst: 20 mu/mus. Conepskamue TPOAYKT (Ppakuuud OOBEOUHSUIA M CYIIWIH METOIAOM
neHTpodexkHoro ucnapenus. XXX/MC ucnonp3oBaiy Al aHAIN3a KOHEYHOTO COEIUHEHMS.
Ycnosusi Bkona 1: Komonka: Waters Xbridge C18, 2,1 MM x 50 mMm, 1,7 MKM 4acCTHIIBL,
IoneuxHas daza A: 5:95 aneronutpuin:oga ¢ 0,1 % TpudTopykcycHoit kucnoroit; IlonsrmkHast
daza B: 95:5 aneronutpun:soma ¢ 0,1 % Tpudropykcycuoii kucnoroit; Temneparypa: 50 °C,
I'panuent: 0 %B - 100 %B B Teuenue 3 muH, 3arem 0,75 MuH BbiaepskuBanue mpu 100 %B;
Omouwst: 1 mu/mun; derekiusi: MC u Y@ (220 am). Pesynbrater Bkona 1: HaOmonaemas Macca:
405,36 (M+H); Bpems ynepxxusanus: 1,01 mun. Ycnosus Bkona 2: Kononka: Waters Xbridge
C18, 2,1 MM x 50 mm, 1,7 mxm vactuner, [Togsmknas dasza A: 5:95 aneronurpuir:sona ¢ 10 MM
aunerara ammoHus, IloneumxHas ¢asza B: 95:5 aneronurpun:soga ¢ 10 MM anerata amMMOHUS,
Temneparypa: 50 °C; I'paguent: 0 %B - 100 %B B Teuenne 3 mwun, 3ateM 0,75 MuH
BoInepkuanue npu 100 %B; Dmonus: 1 mi/mun, Herexuus: MC u Y® (220 um). Pesynbrarst
BKkoJia 2: Habmonaemas macca: 405,37 (M+H); Bpems ynepxusanust: 1,25 mun. Boiensnn 6-(3-
uzonponui-S-((1-merunnunepunus-4-mn)okcu )- 1 H-nuppono[ 3,2-b | nupuamnn-2-un)-8-meTu-
[1,2,4]rpuazono[1,5-a]mupunun (0,8 mr, 1,879 mxmonb, 4,3 % suixox). 'H SIMP (500 MIw,
DMSO-ds) 6 11,33 (br s, 1H), 8,85 (s, 1H), 8,54 (s, 1H), 7,67-7,61 (m, 2H), 6,53 (d, J=8,7 Hz,
1H), 4,99 (br s, 1H), 3,33-3,12 (m, 2H), 2,26-2,11 (m, 5H), 2,06 (br d, J=10,9 Hz, 2H), 1,76 (s,
4H), 1,74-1,65 (m, 2H), 1,54-1,44 (m, 6H).

ITpumep 595

6-(3-momnponun-5-((1-(rerparunpo-2H-upan-4-un)azeruaun-3-mn)okcu )- 1 H-muppono[ 3,2-

b |nupuaun-2-un)-8-merokcu-[ 1,2,.4]rpuazonol 1,5-a|nupuaun

o

B cocyn emkxocteto 1 gpam, conepxamuii 6-(5-(azeTunuH-3-uiaokcn)-3-uzonponmi- 1 H-

0,026

(595)

nuppotio| 3,2-b Jmupunun-2-mn)-8-metokcu-[ 1,2,4]tpuazono[ 1,5-aJmupunua (10 wr,
mmonb) aobasnsiin DMF (1 mut), DIEA (0,014 mn, 0,079 mmons), u terparuapo-4H-nupan-4-ox
(2,65 wr, 0,026 MMOnb). PeakimOHHYIO CMeCh NepeMELINBAIN B TEUEHHE 5 MUHYT. YKCYCHYIO
kucnoty (1,513 mxi, 0,026 MMoinb) u TpraneTokcudbopruapua Hatpus (28,0 mr, 0,132 mmonb)
I00aBISIIM M PEAKLMOHHYIO CMECh MepeMelnBaiu B TeueHne 1 gaca. HeounineHHOe BeImecTBo
ountanu Mmeronom npenaparusHoi XKX/MC npu cinenyromux ycnosusix: Konmonka: Xbridge C18,
19 x 200 MM, 5-mkMm yactunsl, [Tonmwkras dasa A: 5:95 aneronutpui: Boga ¢ 10 MM anerara

amMonust;, [logsmkHas ¢asza B: 95:5 aneronutpmn: Bona ¢ 10 MM anerata ammonust; [ 'paaueHt:
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10-50% B B Teuenue 22 MuUHYT, 3aTeM S-MUHYTHOe Bbliep:kuanue npu 100% B; Dmouus: 20
wi/mMuH. Conepskamue nmpoaykT (Ppakuuu OOBEOUHSUIA M CYIIWJIM METOIOM LIEHTPOOEKHOTrO
ucnapenusi. BemecTBo nanee oummanu meronom mnpemnapatuBHoi XKX/MC mpu crienyrommux
yenoBusix: Kononka: Xbridge C18, 19 x 200 MM, 5-mkm uactuner, [logsuxaast gasa A: 5:95
anetoHUTpHII: Boza ¢ 0,1% tpudropykcycnoii kucnoroit;, [logsrkaas ¢aza B: 95:5 aneronurpu:
Boma ¢ 0,1% TpudropykcycHolt kucnoroii; ['paguent: 5-45% B B Teuenne 20 MuHyT, 3ateM 4-
MHUHYTHOE BblnepkuBanue npu 100% B; Dmrorus: 20 m/mun. Copeprkartnye npoaykT Gppakuuu
OOBEIMHANIN U CYHIMJIN MeTonoM HeHTpobexkHoro ucnapenus. JKX/MC ucnonp3oBamu amns
aHaJM3a KOHEeYHOro coenuHeHust. Y cinoBus Bkoja 1: Komonka: Waters Xbridge C18, 2,1 MM x 50
mm, 1,7 mxm vactunsl, [TonmwkHas daza A: 5:95 auneronurpui:soga ¢ 10 MM arerara aMMOHUS,
IMonemwxkuas ¢asza B: 95:5 aneronurpmn:soga ¢ 10 MM anerara ammonusi, Temmneparypa: 50 °C;
I'papuent: 0 %B - 100 %B B Teuenue 3 muH, 3atem 0,75 muH BeigepxkuBanue rnpu 100 %B;
Omouust: 1 mu/mun; Jerekums: MC u YO (220 um). Pesynbrats! Bkona 1: Habnmronaemas macca:
463,0 (M+H); Bpems ynepxusanust: 1,45 mus. Ycnous Bkona 2: Kononka: Waters Xbridge C18,
2,1 MM x 50 mm, 1,7 mxm uactuusl, [ToasmwkHas daza A: 5:95 aueronurpun:sona ¢ 0,1 %
TpudTopykcycHoit kucnorod, Ilomemwxnas ¢asza B: 95:5 aneronurpmniBoma ¢ 0,1 %
TpudTopykcycHoi kucnoroit; Temneparypa: 50 °C; I'panuent: 0 %B - 100 %B B Teuenune 3 muH,
3atem 0,75 muH BbinepxkuBanue npu 100 % B; Dmonust: 1 mi/mun; Jerexius: MC u Y@ (220
HM). Pesynbrarel Bkoga 2: Habmonaemas macca: 463,4 (M+H); Bpems ynepsxusanust: 1,09 MuH.
Boiaensnu 6-(3-m3onponun-5-((1-(rerparunpo-2H-nupan-4-un)azeruann-3 -mn)oxcu)- 1 H-
nuppotio| 3,2-b Jmupunun-2-mn)-8-metokcu-[ 1,2,4]tpuazono| 1,5-aJmupunun, 2 TFA (2,8 mr, 3,95
MKMOIb, 15 % Bexon). "H SIMP (500 MI'u, DMSO-d6) § 8,82 (s, 1H), 8,57 (s, 1H), 8,47 (d, J=8,9
Hz, 1H), 7,21 (d, J=8,9 Hz, 1H), 7,16 (s, 1H), 5,71 (brs, 1H), 5,41 (brt, J=10,3 Hz, 1H), 5,10-5,02
(m, 1H), 4,13-4,04 (m, 3H), 3,96-3,88 (m, 2H), 3,63-3,52 (m, 1H), 3,65-3,52 (m, 2H), 2,00-1,88
(m, 2H), 1,60-1,47 (m, 2H), 1,32 (dd, J=17,1, 7,1 Hz, 6H).

ITpumep 596
6-(3-m3omnponmi-5-((1-merunazerunus-3-un)okcu)- | H-nuppono[ 3,2-b jmupuann-2-un)-8-

metokcu-[ 1,2, 4]rpuazono[ 1,5-a|mupunun

°
HeC~N

(596)
B cocyn emkxoctero 1 gpam, comepskammii  6-(5-(azerunuH-3-unokcu)-3-usonponmi-1H-

nupposio[3,2-b]  mupuamn-2-un)-8-merokcu-[ 1,2, 4]rpuazono[1,5-aJmupuaua (10 wmr, 0,026
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mmonb) nobasmsiin DMF (1 mon), popmansaerun (9,84 mxi, 0,132 mmons) u DIEA (0,014 wmu,
0,079 MMob). PeakinOHHYIO CMeCh IepeMEIINBaIN IPU KOMHATHON TeMriepatype B TedeHue 30
MHUHYT B YKCycHYIO KucioTy (1,513 mxu, 0,026 Mmonb) u Tpranerokcudbopruapun varpus (28,0
mr, 0,132 MMonp) nobaBisim K peakimoHHOH cmecu. Yepes 10 MuH, Karumo BOIbI JOOABISUIN U
HEOUMIIIEHHOE BEINeCTBO oOuHMmanu wmeronoMm npenapatuBHoi JKX/MC mpu crenyrommx
yenoBusix: Kononka: Xbridge C18, 19 x 200 MM, 5-mkm uactuner, [logsuxaast gasa A: 5:95
arieroHuTpwi. Boaa ¢ 10 MM anerara ammonusi;, [lonsmwkHas ¢asza B: 95:5 aueronurpur: Boga ¢
10 MM anerata ammonusi; I'paguent: 10-50% B B Teuenue 20 MuHyT, 3aTeM 4-MHHYTHOE
BbInepskuanue npu 100% B; Dmronust: 20 mu/mun. Coxepikarre npoayKT Gpakiui OO beAHHSITN
U CYLINUJIN METOZIOM LieHTpoOeskHoro ucnapenus. JKX/MC ucnonb30Bany Uit aHaIN3a KOHEUHOTO
coequHeHusi. Ycnosusi Bkona 1. Komonka: Waters Xbridge C18, 2,1 MM x 50 mm, 1,7 MM
yactunbl, [logsmkHas daza A: 5:95 aneronurpun:sona ¢ 10 MM anerata ammonust; [TonsuxHas
¢aza B: 95:5 aneronurpun:soga ¢ 10 MM anerara ammonust; Temneparypa: 50 °C; I'paauent: O
%B - 100 %B B Teuenue 3 muH, 3atem 0,75 muH BbiepkuBanue npu 100 %B; Dmonust: 1 Mn/MuH;
Herexuusi: MC u Y® (220 um). Pesynbrarel Bkosa 1: Habmomaemast macca: 393,08 (M+H);
Bpewmst ynepxusanus: 1,01 mun. Ycnosus Bkosa 2: Kononka: Waters Xbridge C18, 2,1 MMx 50
mMm, 1,7 mxm yactuuer, [ToasrkHas dasza A: 5:95 aueronutpun:soga ¢ 0,1 % TpudropykcycHOMH
kucnorol; [lonsmwkHas ¢aza B: 95:5 aneronurpun:sona ¢ 0,1 % TpudTOpyKCyCHON KUCIOTOM,
Temneparypa: 50 °C; I'paguent: 0 %B - 100 %B B Teuenme 3 mwuH, 3atem 0,75 MuH
Beiep:kuBanue npu 100 %B; Dmomust: 1 mu/mun; derekuus: MC u Y® (220 um). Pesynbrarsl
Bkosia 2: HaGmonmaemast macca: 393,22 (M+H); Bpems ynepskuBanusi: 1 muH. Beigensum 6-(3-
uzonponui-S-((1-merunaszeruaus-3-mn)okcu )- | H-muppono[ 3,2-b [mupuans-2-mn)-8-mMeToKCH-
[1,2,4]rpuazono[1,5-a] mupumus (1,6 mr, 3,95 Mkmois, 15 % Bexon). H AMP (500 MI'y, DMSO-
de) 6 11,38 (br s, 1H), 8,60 (s, 1H), 8,55-8,49 (m, 1H), 7,74-7,67 (m, 1H), 7,19 (s, 1H), 6,60 (br d,
J=8,5 Hz, 1H), 5,16-5,07 (m, 1H), 4,09 (s, 3H), 3,82 (br t, J=6,1 Hz, 1H), 3,32-3,19 (m, 1H), 3,19-
3,11 (m, 1H), 3,05-2,93 (m, 2H), 2,32 (s, 3H), 1,55-1,48 (m, 6H).

ITpumep 597
1-(4-(((3-m3onmponmn-2-(8-metokcu-[ 1,2,4]tpuazono| 1,5-a]Jnupunun-6-un)-1H-nupposno[3,2-b]

MUPUAAH-5-HJT)OKCH )METHJT ) TUTIEPUAHH- | -F1T)-2-MEeTHIIPONaH-2-0J1

(597)



157

B cocyn emkoctero 1 gpam, comepskammii 6-(3-m3onpomnun-S-(nunepuaua-4-uimerokcn)-1H-
nuppotio| 3,2-b Jmupunun-2-mn)-8-metokcu-[ 1,2,4|tpuazono[ 1,5-aJmupunun, 2 TFA (25 mr, 0,039
mmoJib), nodasysuin MeOH (500 mki), xapbonar kamust (10,65 wmr, 0,077 mmonb), u 2,2-
muMetrinokcupad (8,34 mr, 0,116 mmonp). Cocyn repMeTHYHO YKYIOPHBAIU U PEAKLIHOHHYIO
CMeCh INepeMelInBaIl MPU KOMHATHON TeMmIepaType B TeUeHHE HOYM. PeakllMOHHYIO CMeCh
(GUIBTPOBAIM U KOHIIEHTPUPOBAIU B BaKyyMe. TBepaoe BeecTBO BeIeCTBO pacTBopsuit B DMF
U HEOUYHINEHHOE BelIeCTBO OYMIIand MeronoMm mnpenapatuBHoi JXX/MC mpu cremyrommx
yenoBusix: Komonka: Xbridge C18, 19 x 200 MM, 5-mkm uactuner, [logsuxaast gasa A: 5:95
arietoHuTpw: Boaa ¢ 10 MM anerara ammonusi;, [lonsmwkHas ¢asza B: 95:5 aueronurput: Boga ¢
10 MM anerata ammonusi; I'panuent: 15-55% B B Teuenue 19 mMuHyT, 3aT€M S-MHHYTHOE
BoInepkuanue npu 100% B; Dmronust: 20 mu/mun. Conepikarre npoayKT Gpakiiui 00 beAHHSIIN
U CYLIUJIM METOZIOM LieHTpoOeskHoro ucnapenus. JKX/MC ucnonb3oBanu Uit aHaIN3a KOHEUHOTO
coenunenusi. Ycnosus: Komonka: Waters Xbridge C18, 2,1 MM x 50 MM, 1,7 MKM 4acTHIIbI,
INonsmwxkHas dasza A: 5:95 aueronurpuinoga ¢ 10 MM auerara ammonwust; Ilogmwkaas dasa B:
95:5 aueronurpuin:soga ¢ 10 MM anerara ammonust, Temnepatypa: 50 °C; I'paguent: 0 %B - 100
%B B Teuenue 3 muH, 3aTeM 0,75 muH BeigepkuBanue npu 100 %B; Dmoums: 1 mi/muH;
Herexuusi: MC u Y® (220 um). Pesynbrarel Bkosa 1: Habmomaemast macca: 493,58 (M+H);
Bpemst  ynepxuBanms: 1,28  wmmn.  Bepmemwsumu 1-(4-(((3-uzonpomnmn-2-(8-MeTokcu-
[1,2,4]rpuazono[ 1,5-a]mupunun-6-mn)-1H-muppono[3,2-b nupuaun-5-

1J1)OKCH )METU ) TUNePUAMH- | -u)-2-metusnponas-2-oi (11 mr, 0,022 mmonb, 57,9 % sbixon). 'H
SAMP (500 MI'u, DMSO-ds) 6 11,33-11,26 (m, 1H), 8,55 (s, 1H), 8,48 (s, 1H), 7,68 (d, J=8,5 Hz,
1H), 7,15 (s, 1H), 6,57 (d, J=8,5 Hz, 1H), 4,17 (br d, J=6,1 Hz, 2H), 4,08-4,03 (m, 3H), 3,29-3,18
(m, 1H), 2,99 (br d, J=11,0 Hz, 2H), 2,72 (s, 2H), 2,26 (s, 2H), 2,17 (br t, J=11,3 Hz, 2H), 1,69 (br
d, J=12,2 Hz, 2H), 1,54-1,47 (m, 6H), 1,43-1,29 (m, 2H), 1,10-1,04 (m, 6H).

ITpumep 598
6-(3-m3omnponui-5-(( 1-uzonponunnunepuaua-4-un)merokcn )- 1 H-nupposo[ 3,2-b [mupuama-2-

wi)-8-metokcu-[ 1,2, 4] tpuazono[ 1,5-a|mupunux

(598)
B cocyn emxocteio 1 apam ¢ mpenoxpaHuTenbHON nuadparmoii nodasisum 6-(3-u30mponmi-5S-

(munepunna-4-unmerokcn )-1 H-nuppono[3,2-b nupunun-2-nn)-8-merokcu-[ 1,2,4rpuaszono[ 1,5-
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aJmupunns, 2 TFA (15 mr, 0,023 mmons), DMF (1 mun), u DIEA (4,04 mxa, 0,023 MMoiib). ALeTOH
(8,49 wmxux, 0,116 mmonb) nobapnsann. PeakuMOHHYIO CMeCh MepeMELINBAIN MPH KOMHATHON
temneparype B TeueHue 10 muHyT. YkcycHyro kucnory (1,324 wmxin, 0,023 Mmonb) H
Tpuanerokcubopruapun Hatpus (4,90 mr, 0,023 mmonb) nobasmsu. PeakunoHHYIO CMeCh
nepeMelnBaId IPU KOMHATHOH TeMmIiepaType B TedeHHe Houu. HeouMieHHOe BemecTBO
ountnanu Mmeronom npenaparusHoi XKX/MC npu cinenyromux ycenosusix: Komonka: Xbridge C18,
19 x 200 MM, S5-mxm wactunpl, [logBmwxkHasi ¢asza A: 5:95 aneronutpmn. Boma ¢ 0,1%
tpudropykcycHoi kucnoroi; I[lomemwkHast ¢asza B: 95:5 aneronurpun: Boma ¢ 0,1%
TpudropykcycHol kuciorod; I'pamueHt: 5-50% B B Teuenue 20 MUHYT, 3aT€M S5-MHHYTHOE
BoIepkuBanue npu 100% B; Dmronust: 20 mu/mun. Conepikarrie npoayKT Gpakiii 00 beAHHSIIN
U CYLIUJIM METOIOM LieHTpoOeskHoro ucnapenus. JKX/MC ucnonb30Bany Uit aHaIN3a KOHEUHOTO
coequHeHusi. Ycnopus Bkona 1: Komonka: Waters Xbridge C18, 2,1 MM x 50 mm, 1,7 MM
vyacTuupel, [TogsmwkHas ¢asa A: 5:95 aneronutpuwn:Boga ¢ 10 MM aunerata ammonwust; [TonsrkHast
daza B: 95:5 aueronurpuin:oga ¢ 10 MM anerara ammonust; Temneparypa: 50 °C; I'panuent: 0
%B - 100 %B B Teuenue 3 muH, 3atem 0,75 muH BbinepskuBanue npu 100 %B; Dmromwst: 1 Mi1/MuH;
Herexuusi: MC u Y® (220 um). Pesynbrarel Bkosa 1. Habmomaemast macca: 463,26 (M+H);
Bpewms ynepxxusanus: 1,46 mun. Ycnosus Bkona 2: Kononka: Waters Xbridge C18, 2,1 MM x 50
mM, 1,7 mxm yactuuer, [ToasrkHas dasza A: 5:95 aueronutpun:soaa ¢ 0,1 % TpudropykcycHOMH
kucnorol; [lonmwkHas ¢asza B: 95:5 aneronurpun:sona ¢ 0,1 % TpudTOpyKCyCHON KUCIOTOM,
Temneparypa: 50 °C; I'paguent: 0 %B - 100 %B B Teuenwme 3 mwuH, 3atem 0,75 MuH
BeiepkuBanue pu 100 %B; Dmomust: 1 mu/mun; derekuus: MC u Y@ (220 am). Pesynbrars
Bkouia 2: Habmonaemast macca: 462,98 (M+H); Bpems yaep:xusanus: 1,22 mun. Beigensn 6-(3-
uzonponui-S-((1-uzonponmmmunepunuH-4-uin)merokcu)- 1 H-nuppoino[ 3,2-b [nupunus-2-mi)-8-
meTtokcu-[ 1,2, 4]rpuasono[ 1,5-a]mupuaun, 2 TFA (11,1 mr, 0,016 mmons, 67,4 % Beixon). 'H AMP
(500 MI'u, DMSO-ds) 6 11,35 (s, 1H), 8,56 (s, 1H), 8,53-8,47 (m, 1H), 7,70 (d, J=8,5 Hz, 1H),
7,30 (s, 1H), 6,59 (d, J=8,5 Hz, 1H), 4,22 (d, J=5,8 Hz, 2H), 4,06 (s, 3H), 3,45-3,36 (m, 2H), 3,28-
3,19 (m, 1H), 3,02-2,84 (m, 3H), 2,14-2,05 (m, 1H), 2,02 (br d, J=15,3 Hz, 2H), 1,66-1,54 (m,
2H), 1,51 (d, J=7,0 Hz, 6H), 1,24 (d, J=6,4 Hz, 6H).

ITpumep 600
6-(3-m3onpornmn-5-((1-merunnunepuans-4-mn)okcn )- | H-muppono[ 3,2-b [mupuana-2-mn)-8-

metokcu-[ 1,2 4]rpuazono[ 1,5-a|mupuaun



(600)

B cocyn emkoctoro 20 mi, copepskamuii TpeT-0yTui-S-((1-(Tper-OyTokcukapOoHNI ) MTUNepuAnH-
4-nm)oxcn)-3-u3onponui-2-(8-merokcu-[ 1,2,4]rpuazonol 1,5-ajnupunnsa-6-mn)-1H-

nppotio| 3,2-bJmupunun-1-kapbokcunar (60 mr, 0,099 mmons), nobasmsuin DCM (500 mki) u
TFA (500 mxu). PeakimoHHy!0 cMech epeMeInBaIi Ipy K.T. B TEYeHHE 3 4acoB. PeaknoHHy0
CMEeCh KOHLIEHTPHPOBAJIN B TOTOKE a30Ta U CYLIMIN B BakyyMe. K peakiimonHol cMecu no0aBisim
DMF (1 mi), DIEA (17,27 mka, 0,099 mmons), dopmanbaerun (37% B Bone) (36,8 mxi, 0,494
MMOJIb), U YKCYCHYI0 KHCIoTy (5,66 Mk, 0,099 MMoinb). PeakiioHHYI0 CMeCh NIepeMelInBaIi B
TedueHne S5 MuHyT. TpuanerokcuOopruapun Harpus (62,9 wmr, 0,297 mmonp) nobaBisuid U
PEAKIMOHHYI0 CMeCh TepeMeIlnBaIu NMpHu K.T. B TeueHne | uvaca. Kammo Boxel mobaBmsiam u
HEOUMINEHHOEe BELIeCTBO OuuInaiu MmeromoMm mnpemnapatuBHoil JXXX/MC mpu cienyromux
ycnosusix: Kononka: Xbridge C18, 19 x 200 MM, 5-mkwm uactuubr, [logsrkHas ¢asa A: 5:95
aetoHUTpI. Boga ¢ 10 MM anerara ammonusi;, [Tonsmwxknas ¢asa B: 95:5 aneronurpuin: Bona ¢
10 MM anerata ammonusi; I'panuent: 10-50% B B Teuenue 20 mMuHyT, 3areM 4-MUHYTHOE
BeiiepskuBanue npu 100% B; Dmonust: 20 mu/mus. Coneprkaiiye npoaykT GpakLuuy 0ObeAnHIIHN
U CYLIMJIM METOZIOM LieHTpoOeskHoro ucnapenus. JKX/MC ucnonb30Baiu Uit aHATH3a KOHEYHOTO
coequnenus. Ycnosus Bkona 1: Kononka: Waters Acquity UPLC BEH C18, 2,1 x 50 mwm, 1,7-MkM
yactuibl, [logsmwkHas ¢aza A: 5:95 aneronurpmn:Bona ¢ 10 MM anerata ammonust; [TonsuxkHas
¢aza B: 95:5 aneronurpun:Bona ¢ 10 MM auerara ammonusi;, Temneparypa: 50 °C; I'paguent: 0-
100% B B Teuenue 3 munHyT, 3atem 0,75-muHyTHOE BhIAep>kuBaHue npu 100% B; Dmonus: 1,0
wi/muH;, derekums: Y@ nmpu 220 um. Yenosust Brkona 2: Kononka: Waters Acquity UPLC BEH
C18, 2,1 x 50 mmM, 1,7-mxm uvactuusl, [TonsumxkHas ¢asza A: 5:95 aueronurpwiBoma ¢ 0,1%
TpudropykcycHor kucnoroi; IlogBmwknas ¢dasa B: 95:5 aneronurpmrBoma ¢ 0,1%
TpudropykcycHon kucnoroit, Temmneparypa: 50 °C; I'paguent: 0-100% B B Teuenue 3 MHUHYT,
3areM 0,75-muHyTHOE BhIAEp:kuBanue npu 100% B; Dmoust: 1,0 mi/mus; derekuus: Y@ npu
220 wum. Bemmemsumu  6-(3-uzonpommi-S-((1-mermnmunepuann-4-mn)okcn)- 1 H-muppono[ 3,2-
b |mupuann-2-un)-8-merokcu-[ 1,2,4]rpuazono[ 1,5-a|oupunun (25,9 mr, 0,060 mmons, 61,0 %
Bbixon). KX/MC Bp. yaepxk.= 0,971 (m+1 = 421) [QC-ACN-TFA-XB]. 1H AMP (500 MI',
DMSO-d6) & 11,30 (s, 1H), 8,58 (s, 1H), 8,51 (s, 1H), 7,67 (d, J=8,9 Hz, 1H), 7,18 (s, 1H), 6,55
(d, J=8,5 Hz, 1H), 5,00 (br s, 1H), 4,08 (s, 3H), 3,32-3,11 (m, 1H), 2,70 (br s, 1H), 2,57-2,54 (m,
1H), 2,20 (s, 3H), 2,07 (br s, 2H), 1,91 (br s, 2H), 1,72 (br d, J=9,8 Hz, 2H), 1,52 (br d, J=6,7 Hz,
6H).
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ITpumep 601

6-(3-m3omnponun-5-merokcu- 1 H-muppono[3,2-b Jnupunun-2-nn)-8-merokcu-[ 1,2,4]rpuaszono[ 1,5-

a] nupunux

(601)
IIpomexxyrounoe coenuHeHne O01A:  Tper-OyTmn-5-xmnop-3-uzonponui-1H-nuppono[3,2-
b]mupunun-1-kapbokcunar

HsC

CHs
CI<__N

V

A
=

wZz

oc (601A)

B kpyrnomonnyto konby emkocthto 100 mui, oxnaxkaeHnyr no 0 °C, mobGasnsm S-xjop-3-
wsonponui-1H-muppono[3,2-b|mupunun (1,33 1) [BelmecTBo, CHHTE3UPOBAHHOE AHAJIOTMYHO
NPUBEACHHOMY BBILIE IS TMOJNy4YeHus: mpomekytouHnoro coeaunenus 1B] THF (10 mu), TEA
(1,428 ma, 10,25 mmonb), u DMAP (0,083 r, 0,683 mmons). BOC-aurunpun (1,745 mn, 7,52
MMOJIb) MEIJIEHHO N00aBsuid B TeueHHe 10 MUHYT M PEaKLHMOHHYIO CMECh MEPEeMEIINUBAIA B
TeueHue 30 MUHYT. Peakuur0 KOHLEHTPUPOBAIM B BakyyMe C MOJy4YeHHEM Macia. Macio
OYMINAIA METOAOM KOJIOHOYHOH Xpomatorpaduu ¢ momoinbto npudopa Teledyne Isco (24 r
cuwmukaresst, 100% Texcanp-80% EtOAc/T'ekcanbr). Cxokue ¢Gpakuuu OOBSOUHSIIN U
KOHLIEHTPUPOBAIM B BaKyyMe C TOJYYEHHUEM SCBETJIO-JKENTOr0 Macia, TpeT-OyTHi-5-xjop-3-
usonponwi- 1 H-muppono[3,2-b Jmupunun-1-kapbokcunara (2,06 r). XKX/MC Bp. ynepxk.=1,20
muH. (m+1 =295) [B1]. 'H AMP (400 MI'u, DMSO-ds) & 8,28 (d, J=8,7 Hz, 1H), 7,71 (s, 1H),
7,38 (d, /=8,7 Hz, 1H), 3,22-3,08 (m, 1H), 1,62 (s, 9H), 1,31 (d, /=6,8 Hz, 6H).

IIpomexxyrounoe coenunenne 601B: Tper-Oytmn-5-((1-(Tper-OyTokcukapOoHMI)MUIepUInH-4-

W1)oKcH )-3-m3onponuii- |H-muppono[ 3,2-b Jmupunun-1-kapbokcunar

H5;C CH
3
0] N\
| N
BocN Z~N

Boc  (601B)
Cocyn emxocthio 1 npam, comepkamuii TpeT-OyTi-4-runpokcununepunus- 1 -kapookcunar (137

mr, 0,678 mmorb), kapOoHat nesus (166 mr, 0,509 mmonb), Tonyodn (1 M), u MerancybpoHaTO(2-
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(mu-tper-Oyrrndochuno)-3-merokcu-6-metnn-2’ 4’ 6’ -rpunzonponui-1,1’-oudernn)(2’ -
amuHO-1,1’-6ndernn-2-umnammanuii(Il) (8,53 mr, 10,18 mxmonp) B atMocdepe a3oTa HarpeBau
1o 90 °C B Teuenue 3 MHUHYT. TpeT-OyTHI-5-X70p-3-n3onporui- 1 H-nuppono[3,2-bnmupuans-1-
kapookcunar (100 mr, 0,339 MmMoib) 1OOABISIIN K PEAKLIMOHHOW CMECH M HArPEBaJIM B TEUEHUE
Houn nipu 90 °C. Temnepatypy nosbimanu 10 110 °C B Teuenue 4 yacos. Peakuuto ¢punpTpoBanu
yepe3 CIION LieJnTa U KOHLEHTPUPOBAJIM B BakyyMme. IlonyueHHOE Macio OYMINAIN METOOM
KOJIOHOYHOH xpomarorpaduu ¢ momoupto npudopa Teledyne Isco (24 r cunmukarens, 100%
I'excanpi-100% EtOAc). Cxoxue ¢pakuun OOBEOUHSUIM M KOHLIGHTPUPOBAIM B BaKyyMe C
nojydeHuemM Tper-Oyrun-5-((1-(Tper-OyTokcukapOoHWI)mUnepuanH-4-1i1)OKCH )-3-U30TPOITHII-
1H-nuppomno[3,2-b]nupunun-1-kapbokcunara (37 mr, 0,081 mmons, 24 % Beixoxn). XKX/MC sp.
yaepxk.=1,33 mun. (m+1 =460) [B1].

IMpomexyrounoe coenunenne 601C: tper-Oyrmn-5-((1-(Tper-OyToKCcHKapOOHIIT)a3eTHINH-3-
WIT)METOKCH)-3-m3onponui- 1 H-muppono[3,2-b|mupuans-1-kapOokcunar
HsC
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oc  (601C)

Cocyn emkocteio 1  gpam, copepkammii  TpeT-OyTHII-3-(THIPOKCUMETHI)a3eTUIHH- | -
kapOokcunar (60,7 mr, 0,324 mmoib), kapOonat uesus (158 mr, 0,486 mmons), Tonyosn (2 mi), u
MeTaHCyIb(poHaTo(2-(nu-Tper-OyTrndochuno)-3-meTokcu-6-metnin-2’,4’ 6’ ~TpUH30MpPOIHII-
1,1’-6upennn)(2’-amuno-1,1’-oudennn-2-mn)namwaauii(1l) (8,16 mr, 9,73 Mxkmoinb) B aTMochepe
azora, HarpeBamu a0 105 °C B Teuenme 5 MHUHYT. Tper-OyTmi-5-Opom-3-uzonponui-1H-
npposo|3,2-b Jmupunun- 1-kapbokcunar (110 mr, 0,324 mmorns) B Toyose (1 mi) nobasnsum k
PEaKLMOHHON cMecH 1 HarpeBaiu B TeueHue Houu rpu 105 °C. Peaxmiro pa3dasisiim Bopoit (10
mt) U skctparupoBain nodasnenueM EtOAc (3x10 mu). Opranuyeckue Ciou OOBEAMHSIIA U
NPOIMYCKAJIN Yepe3 CJIOW IeJUTa M KOHLEHTPUPOBAIM B BAKyyMe C MOJyYEHHEM PO3PavyHOro
Macia. OuuImaam MeToIoM KOJIOHOYHOM Xpomarorpaduu ¢ momorsko npudopa Teledyne Isco (24
r cwmkarens, 100% I'ekcanpl-50% EtOAc/rekcanbr). Cxoxwue ¢pakiuuu OOBENUHSIA U
KOHLIEHTPUPOBAIN B BaKyyMe c MOJIy4EHUEM Tper-OyTri-5-((1-(Tper-
OyTokcukapOOHWIT)a3eTUANH-3 -1 )MeTOKCH )-3-u3onponuwi- | H-nmupposno[3,2-b Jnupuaus-1-
kapOokcunara (107 mr, 0,228 mmods, 70,4 % Bexon). XKX/MC Bp. yaepxk.=1,26 muH. (m+1 =446)
[B1]. 'H SIMP (400 MI', XJIOPO®OPM-d) § 8,27-8,09 (m, 1H), 7,44 (br. s., 1H), 6,64 (d, J=8,9
Hz, 1H), 4,51 (d, J=6,7 Hz, 2H), 4,08 (t, J=8,6 Hz, 2H), 3,85 (dd, J=8,7, 5,4 Hz, 2H), 3,21 (dt,
J=13,2, 6,7 Hz, 1H), 3,02 (dquin, J=13,6, 6,8 Hz, 1H), 1,67 (s, 9H), 1,46 (s, 9H), 1,38 (d, J=7,0
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Hz, 6H).

IIpomexxyrounoe coenuHerne 601D: tper-OyTmn-5-((1-(Tper-OyTokcukapOoHMI)MUIepUINH-4-

WI1)METOKCH)-3 -n3onponui- 1 H-nuppono[ 3,2-b|nupunms-1-kapOokcunart

HaC
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Boc  (601D)

Cocyn emxocteto 1 npam, conmepxkamuii  TpeT-OyTHiI-4-(THAPOKCUMETHI)TUTIEPUIUH- 1 -
kapbokcunar (337 wmr, 1,565 mmonsb), kapbonat uesust (765 wmr, 2,348 MMoIb), Tosyod (5 mi), u
MeTaHCyIbpoHaTo(2-(nu-Tper-OyTrnpochuno)-3-meTokcu-6-metnin-2’,4° 6’ ~TpUr30IPONII-
1,1’-6udennn)(2’-amuno- 1,1’ -6udenmn-2-un)namraguii(Il) (39,4 mr, 0,047 mmons) B atMochepe
aszora, HarpeBanmu a0 105 °C B Teuenwme S5 MuHyT. Tper-byTmn-5-6pom-3-mzonponmn-1H-
npposo[3,2-b Jnupunun- 1-kapbokcunar (531 mr, 1,565 mmosb) B Tosyose (1 mi) nobasisiim K
PEaKIMOHHOM CMeCH U HarpeBasiu B TedeHHe 3 yacos npu 105 °C. Peakuuro pa3basisiian BORoOi
(10 mu) u skcTparuposanu nodasnenneM EtOAc (3x10 mur). Opranuueckue ciou oObeIuHsIN |
NPOIYyCKaJIN 4Yepe3 CJIOH LeUTa U KOHLIEHTPUPOBAJIU B BAKyyMe C IOJIyY€HHEM IPO3PavHOro
macia. OuuInaam MeToIoM KOJIOHOUHOM XpomaTorpaduu ¢ momoinsko npudopa Teledyne Isco (24
r cumukarens, 100% TIekcanbl-50% EtOAc/rekcanbr). Cxoxwue ¢pakiuuu OOBEIUHSIA U
KOHLIEHTPUPOBAIN B BaKyyMe c MOJIyYeHUEM tper-OyTun-5-((1-(Tper-
OyTOKCHUKapOOHIIT )TUTIEPUANH-4- 1T )METOKCH )-3 -uzonponui- | H-nupposno[3,2-b mupuamns- 1 -
kapOokcunara (408 mr, 0,861 mmoib, 55,0 % Beixox). XKX/MC Bp. ynepxk.=1,33 mun (m+1=474)
[B1]. 'H SIMP (400 MTI'y, XJIOPO®OPM-d) & 8,26-8,00 (m, 1H), 7,50-7,33 (m, 1H), 6,67-6,57
(m, 1H), 4,24 (d, J=6,5 Hz, 2H), 4,21-4,02 (m, 2H), 3,26-3,14 (m, 1H), 2,64 (br d, J=7,5 Hz, 2H),
2,10-1,92 (m, 1H), 1,87-1,79 (m, 2H), 1,74-1,61 (m, 9H), 1,49-1,44 (m, 9H), 1,38 (d, J=6,8 Hz,
6H), 1,33-1,22 (m, 2H).

ITpomexxyrounoe coenunenne O01E: Tper-OyTni-3-uzonponui-S-merokcu-1H-mmpponol3,2-
b]mupunun-1-kapbokcunar

HaC
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Eoc (601E)

Cocyn emxocteio 1 npam, conepskamuii meranodn (0,918 mu, 22,70 mmods), kapboHar nesus (1109
Mr, 3,40 MMontb), Toayou (5 M), 1 MeTaHcy b oHaTO(2-(nu-TpeT-0yTHindocduHo)-3-MeTOKCH-0-

metun-2’,4’,6’-rpunzonponui-1,1°-oudpennn)(2’ -amuno- 1,1’ -6udpernn-2-um)namiaanii(Il) (38,1
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mr, 0,045 mmorb) B atMocepe asota, Harpesanu 10 105 °C B Teyenue S MunyT. TpeT-bByTmn-5-
O6pom-3-m3onpomui-1H-muppono[3,2-b Jnupunnn-1-kapbokcunar (770 wr, 2,270 mmonb) B
TOJyoJIe NOOABISIM K peakunoHHOH cmecu u HarpeBanu mpu 105 °C. Yepes 30 muHYyT,
PEeaKIMOHHYI0 cMech pasbasisumn Bomoit (10 mur) u skcTparuposanu nodasnenuem EtOAc (3x10
mu1). OpraHudeckne CiIou OOBEIUHUIN U TPOIYCKAIN Yepe3 CIIOH LeTUTa U KOHLEHTPUPOBAJIU B
BaKyyMe C TOJTy4eHUEeM Mpo3padHoro mMacia. OUuInanm MeTooM KOJIOHOUHOH XpoMaTorpadun ¢
nomounero npudopa Teledyne Isco (24 r cummkarens, 100% I'ekcanbl-50% EtOAc/rexcansr).
Cxoxune ppakuny oOBENUHSAIN M KOHLIEHTPUPOBAIN B BaKyyMe C IOJIyYEHHEM TPeT-OyTui-3-
usonponui-S-merokcu- 1 H-nuppono[ 3,2-bmupunus-1-kapbokcunara (48 mr, 0,165 mmons, 7,3

% BeIxogn. JKX/MC Bp. yaepx.=1,22 mun. (m+1 =291) [B1].

IIpomesxyTounoe COEIMHEHUE 601F: TpeT-OyTHi-3-u3onponui-5-merokcu-2-(4,4,5,5-

2 Y

TeTpameTiiI- 1,3,2-nuokcadboponan-2-nin)- 1 H-nmuppono| 3,2-b Jnupunun-1-kapOokcunat

H,;C
¥¥N\—CH,
O N 0-CHs
H3C N
=1 T Y& TcH,
Z=N 0
Boc

HiC ™ (501F)

B nponyThlit a30TOM COCYA C MPEeIOXPaHUTENbHON nuadparMoii eMKOCThI0 20 MJ1 100aBIIsIH
TpeT-OyTui-3-uzonponui-S-merokcu- 1 H-mupposo[3,2-b Jnupuann- 1-kapookcunat (70 mr, 0,241
mmogib), THF (2 mu) u 2-uzomponokcu-4,4,5,5-terpamerin-1,3,2-nuokcadoponan (0,054 wmu,
0,265 mmonb). Cocyn oxnaxnanu a0 -40 °C Ha cyxoit 6ane nen/NMP. LDA (0,301 mu, 0,603
MMOJIb) A00ABJISUTA MO KaruisiM B TedeHue 15 muuyT. Peakuwmio HarpeBamu no 0 °C. Peakuuro
oxjaxnanu 10 -40 °C u racunu HacbimeHHbIM KHSO4. Peaxiuro Harpesanu 10 KOMHAaTHOMN
Temneparypsl, pasdasnsin Bomoit (10 M) u sxcrparupoBasu nodasnenneM EtOAc (3x10 m).
Opranudeckne cinou OOBEAWHSUIM, CYIIMIH Hax CyabhaToM HaTpus, (QUIBTpOBAIH, U
KOHLIEHTPUPOBAJIM B BaKyyMe C TMOJY4YeHHEM MPO3pavHoro Macna. [Ipo3payHoe Macyio OYHInaiu
METOZIOM KOJIOHOYHOH xpomatorpaduu ¢ momomnsio mpudopa Teledyne Isco (12 r cunmkarens,
100% T'excanbi-50% EtOAc/Texcanbr). Cxokue Gpakiuuu OObEAMHSIIA U KOHIIEHTPUPOBAIH B
BaKyyMe€ C TOJy4eHHeM TpeT-OyTui-3-u3onponui-5-merokcu-2-(4,4,5,5-rerpameTin-1,3,2-
nrokcaboponas-2-wmn)- 1 H-mupporo[3,2-b | mupuann- 1 -kapdokcunara (50 mr, 0,120 mmons, 49,8

% BoIxon). XKX/MC Bp. yaepxk.=1,34 mun. (m+1 =417) [B1].

IIpumep 601:
B cocyn emkocTero 2 npaM ¢ TpeRoOXpaHHUTENbHOH nuadparMoil no0aBisud TPeT-OyTHIiI-3-

U30MPOIII-S-MeTOKCU-2-(4,4,5,5-Terpamernin-1,3,2-muokcaboponan-2-uin)- 1 H-muppono| 3,2-
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b]mupunun-1-kapbokcunar (50 wmr, 0,120 mmonb), 6-6pom-8-merokcu-[1,2,4]Tpuazonol1,5-
almupunun (27,4 mr, 0,120 mmons), Xphos mpenkaranuzatop 2-ro nokoneHus (4,72 mr, 6,00
mkmoib) 1 THF (1 mum). Peakiuro BakyyMHUpOBaJIM U IPOYBAIM a30TOM HECKOJIBKO pa3. BomHeri
docpar Tpukammsa (3 M, 0,040 mu, 0,120 mMmonp) n0oOaBISUIM M COCYH BaKyyMHUPOBAIA U
NPOAYBaIN a30TOM HeCKONbko pa3. Peakuuto HarpeBanmu mpu 65 °C B TeueHue | uyaca.
PeakiinoHHy0 cMech pa30aBisuIi HACBIIIEHHBIM COJIEBBIM pacTBOpPOM (1 MiT) M 3KCTparupoBau
nobasnennem EtOAc (3x2 mui). OpraHuueckue ciIou OOBEAMHSIIM, CYIIWJIM HaJ CyJIbhaToM
HaTpusl, (QUIbTpOBaNM, W CymmId B Bakyyme. [lonyueHHOe Macio OUHINAIH METOAOM
KOJIOHOYHOH xpomarorpaduu ¢ nomoupto npudopa Teledyne Isco (12 r cumukarens, 100%
rekcanbl-100% EtOAc). Cxoxue ¢pakuuun OOBEAWHSUIM W KOHIEHTPUPOBAIH B BaKyyMe.
ITonyuennoe macno oopadarsBanu 1:1 TFA:DCM B Teyenue 30 MUHYT, 3aT€M KOHLIEHTPHPOBAJIH
B TMOTOKe a3oTa. [lomydeHHOe MAaciO HEHTPANIW30BBIBAIM OHMKapOOHATOM HATpUsi WU
skcrparuposaiu nodasneHneM EtOAc. OpraHuueckuii IO CylIMiaM Haa Cyib(haToM HaTpHs,
(unbTpOBaNM M KOHIIEHTPUPOBAIH C MOJyYE€HHEM TBEPAOrO BelecTBa, O-(3-M30mpomnui-S-
metokcu- 1 H-nuppono[ 3,2-b nupunun-2-nn)-8-merokcu-[ 1,2,4]rpuazono[ 1,5-a]mupununa (11,4
mr, 0,032 MmoJIb, 26,7% Bbixon). JKX/MC Bp. yaepsx.=0,77 mun. (m+1=338) [B1]. 'H SAMP (400
MI'y, DMSO-ds) 6 11,31 (s, 1H), 8,60 (d, J=1,2 Hz, 1H), 8,52 (s, 1H), 7,68 (d, J=8,7 Hz, 1H),
7,19 (d, J=1,1 Hz, 1H), 6,59 (d, /=8,7 Hz, 1H), 4,08 (s, 3H), 4,06-3,98 (m, 1H), 3,89 (s, 3H), 1,57-
1,52 (m, 6H).

ITpumep 602
2-(4-(((3-m3onponmi-2-(8-metokcu-[ 1,2,4]rpuazono[ 1,5-a]mupunun-6-un)- | H-nupposnol 3,2-

b]mupunun-5-un)okcu)metin)nunepuaus- 1 -um)-N,N-1umeTrnaneraMusa

(602)

B cocyn emkoctero 1 gpam, comepskammii 6-(3-u3onpomnui-S-(nunepuauH-4-uiMerokcn)-1H-
nupposio| 3,2-b Jmupunun-2-mn)-8-metokcu-[ 1,2,4|tpuazono[ 1,5-aJmupunun, 2 TFA (15 mr, 0,023
mMmonb) nobasmumn DMF (1 wmi), DIEA (0,012 mn, 0,069 mmomb) u  2-xiop-N,N-
auMeTrnaneTamus (4,22 mr, 0,035 Mmmounb). PeakIinoHHy0 cMech IepeMeInBajIi PU KOMHATHON
TeMIiepatype B TeueHue Houu. HeouuineHHOe BEIEeCTBO OYMINAIN METOIOM IpernapaTUBHOM

KX/MC npu cnepyrommx yenoBusix: Kononka: Xbridge C18, 19 x 200 MM, 5-MKM 4HacTHIIBL,



165

INoneuxHas dasza A: 5:95 aneronutpui: Bona ¢ 10 MM anerara ammonust; [TonsmkHas ¢asza B:
95:5 aueronurpui: Boga c 10 MM auerata ammonus; I'paguent: 15-55% B B teuenue 20 MuHyT,
3ateM S-MuHYTHOE BblAep:kuBanue npu 100% B; Dmommst: 20 ma/mun. Coneprkaimue mpoayKT
bpakuu 0OBEANHSUTN U CYIIWIN METOAOM HeHTpodexkHoro ucnaperus. JKX/MC ucnonb3oBaiu
1T aHAJIM3a KOHeUHOTro coenuHenust. Y cioBus Bkona 1: Konmonka: Waters Xbridge C18, 2,1 MM
x 50 MM, 1,7 mxm vactuusr, [TogsmkHas ¢daza A: 5:95 aneronutpmioga ¢ 10 MM amerara
amMmonusi, llomBmknas ¢asa B: 95:5 aneronurpmmBoma ¢ 10 MM amerata amMMOHUS,
Temneparypa: 50 °C; I'paguent: 0 %B - 100 %B B Teuenne 3 mwunH, 3atem 0,75 MuH
BeiepkuBanue rpu 100 %B; Dmomus: 1 mu/mun; derekuus: MC u Y® (220 am). Pesynbrars
Bkona 1: Habmonaemas macca: 506,1 (M+H); Bpems ynepsxuBanus: 1,28 mun. Ycnosus Bkona 2:
Kononka: Waters Xbridge C18, 2,1 MM x 50 mm, 1,7 mkm gactuusr, [Tonsmknas ¢asa A: 5:95
aneronutpuwi:eona ¢ 0,1 % TtpudropykcycHoit kucnoroit; Ilonemwxknast ¢asza B: 95:5
aueronutpui:Boaa ¢ 0,1 % tpudropykcycHoii kucnoroii, Temneparypa: S0 °C; I'paguent: 0 %B
- 100 %B B Teuenue 3 muH, 3atem 0,75 muH BbiepkuBanue npu 100 %B; Dmonust: 1 mMn/MuH;
Herexuusi: MC u Y® (220 um). Pesynbrarel Bkosa 2: Habmomaemasi macca: 506,25 (M+H);
Bpemss  ynepxuBanusa: 1,01  wmuH.  Bepmensmu  2-(4-(((3-usonponmi-2-(8-MeTokcH-
[1,2,4]rpuazono[ 1,5-a]nupunun-6-mn)-1H-muppono[3,2-b nupuaun-5-

WIT)OKCH )MeTr I ) iunepuanH- 1 -mn)-N,N-numernnaueramun (4,2 mr, 8,06 Mkmoub, 34,8 % BbIXOH).
'H AMP (500 MI'y, DMSO-ds) & 11,30 (s, 1H), 8,59 (s, 1H), 8,50 (s, 1H), 7,67 (d, J=8,9 Hz, 1H),
7,18 (s, 1H), 6,57 (d, J=8,5 Hz, 1H), 4,18 (d, J=6,1 Hz, 2H), 4,07 (s, 3H), 3,29-3,20 (m, 1H), 3,09
(s, 2H), 3,02 (s, 3H), 2,88-2,82 (m, 2H), 2,80 (s, 3H), 2,00 (br t, J=10,7 Hz, 2H), 1,86-1,76 (m,
1H), 1,73 (br d, J=12,2 Hz, 2H), 1,53 (br d, J=1,0 Hz, 6H), 1,37-1,25 (m, 2H).

ITpumep 603
6-(3-m3onponmi-5-((1-uzonponmmunepunuH-4-mwi)okcu)- 1 H-nmupposnol[ 3,2-b jnupuann-2-wm)-8-

metokcu-[ 1,2, 4]rpuazono[ 1,5-a|mupuaun

(603)

B cocyn €MKOCTBIO 2 apam, COJZlepIKaLIHi Tper-OyTrn-5-((1-(Tper-
OyTokcuKapOOHWIT ) TUTIEpUAUH-4-1JT)OKCH )-3 -u30mnponui-2-(8-merokcu-[ 1,2, 4 Jrpuazonol[ 1,5-
a|mpunun-6-n1)- 1 H-uppono|3,2-b Jnrupunun-1-kapbokcunar (31 mr, 0,051 Mmons), nodasisiiu
DCM (1 mi) u TFA (1 mu). PeakunoHHyI0 CMeCh MepeMeInnBajIi MPU KOMHATHOW TeMIepaType

B TeueHnue 30 MHUHYT. PeaKLII/IOHHy}O CMCCb KOHLCHTPHUPOBAJIM B IMOTOKEC a30Ta U CYUIUTIU B



166
Bakyyme. B monmydenHoe macio mobasmsutu DMF (1 wmut), DIEA (0,027 mu, 0,153 mmons), u
aneroH (0,019 wmu, 0,255 mmonp). PeakimoHHYIO CMech MepeMeInnBaId NPUH KOMHATHOH
temneparype B TeueHne 30 muHyT. Tpuanerokcubopruapun Hatpus (54,1 mr, 0,255 mMmone) u
YKCYCHYIO KHCIOTY (2,93 Mk, 0,051 MMoIib) 100aBIIsUTH, ¥ pEAKLIHOHHYIO CMECh TIePeMEeINBAIN
IpU KOMHATHOM TeMIlepaType B TedeHHe HouM. HeouuleHHOe BELIeCTBO OUMIIANIU METOO0M
npenaparusHoi XKX/MC npu caenyromux ycnoBusix: Komonka: Xbridge C18, 19 x 200 MM, 5-
MkM dactuubl, llomsmxkHast ¢asa A: 5:95 aumeronurpwn: Boma ¢ 0,1% TpudTopykcycHOi
kucnorol; [lonewkHas ¢aza B: 95:5 aneronurpun: Boga ¢ 0,1% TpudropykcycHON KHUCIOTOM,
I'panuent: 5-45% B B Teuenue 27 MUHYT, 3aTeM 3-MHHYTHOE€ BblaepxkuBaHue npu 100% B;
Omoumst: 20 mu/muH. Conepskamue NPOAYKT (Gpakuuu OOBEOUHSUIM M CYIIWIM METOIOM
neHTpobexkHoro ucnapenus. Beixon mpoaykra 4,5 mr. )KX/MC ucnosnb3oBainu A aHaiIu3a
KOHeuHOro coenuHeHus. Y cioBus Bkona 1: Komonka: Waters Xbridge C18, 2,1 MM x 50 mm, 1,7
MKM uacTuubl, [logBmkHas ¢asa A: 5:95 auneronutrpuwiBoma ¢ 10 MM amerara aMMOHWUS,
INoneuxHas dasza B: 95:5 aneronurpun:sona ¢ 10 MM auerara ammonusi; Temnepatypa: 50 °C;
I'panuent: 0 %B - 100 %B B Teuenue 3 muH, 3ateMm 0,75 muH BeigepxkuBanue npu 100 %B;
Omoumst: 1 mu/mun; Jerekums: MC u YO (220 um). Pesynbrats! Bkona 1: Habnmronaemas macca:
449 (M+H); Bpewms ynepsxusanust: 1,22 mun. Ycnosus Bkona 2: Kononka: Waters Xbridge C18,
2,1 MM x 50 mm, 1,7 mxm uactuusl, [ToasmwkHas daza A: 5:95 aneronurpun:soma ¢ 0,1 %
tpudropykcycHoi kucnoroi; I[lomemwkHast ¢asza B: 955 auneronurpunoma ¢ 0,1 %
TpudropykcycHou kucnoroit; Temneparypa: 50 °C; I'paguent: 0 %B - 100 %B B Teuenue 3 muH,
3arem 0,75 muH BeigepxuBanue npu 100 %B; Dmouwms: 1 mu/mun, Hderekums: MC u YO (220

HM). PesynbraTel Bkoja 2: Habmonaemas macca: 449,29 (M+H); Bpewmst ynep:xkusanust: 1,07 MuH.

ITpumep 604
6-(3-m3ompomnmi-5-((1-(2-(meTuncynbhoHuT )3 THI) unepuanH-4-ni)MeTokcu )- | H-mupposo[ 3,2-

b] mupuaun-2-un)-8-merokcu-[ 1,2,4]rpuazono[ 1,5-a|nupuaun

HsC i (604)

B cocyn emkoctero 1 gpam, comepskammii 6-(3-m3onpomnui-S-(nunepuauH-4-uiMerokcn)-1H-
nuppotio| 3,2-b Jmupunun-2-mn)-8-metokcu-[ 1,2,4|tpuazono[ 1,5-aJmupunun, 2 TFA (15 mr, 0,023
mMonb) pobasmsmn DMF (0,75 wmi), DIEA (4,04 wmkn, 0,023 mmomb) u  1-Opom-2-

(meruncynbponmn)atan (4,33 wmr, 0,023 mmonb). PeakmoHHYIO CMECh TMEepeMelIuBaIN MPU
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KOMHATHOH TeMIiepaType B TeueHue Houu. PeakuinonHyro cMech Harpesanu a0 70 °C B TeueHue 3
yacoB. Heounmennoe BeniecTBo ouninani MeronoM npenaparusHoil XKX/MC npu cnenyrommx
yenoBusix: Kononka: Xbridge C18, 19 x 200 MM, 5-mkm uactuner, [logsuxaast gasa A: 5:95
arteroHuTpwi. Boaa ¢ 10 MM anerara ammonusi;, [lonsmkHas daza B: 95:5 aueronurpur: Boga ¢
10 MM anerata ammonusi; I'panuent: 20-60% B B Teuenue 19 MuHyT, 3aT€M S-MHHYTHOE
BoInepskuBanue npu 100% B; Dmonust: 20 mu/mun. Conepskamirie npoayKT Gpakui OO beAHHSIIN
U CYLIUIIN METOZIOM LieHTpoOeskHoro ucnapenus. JKX/MC ucnonb30Bany Uit aHAIN3a KOHEYHOTO
coequHenusi. Ycnosusi Bkona 1: Komonka: Waters Xbridge C18, 2,1 MM x 50 mm, 1,7 MM
yactunpl, [logsmkHas daza A: 5:95 aneronurpun:sona ¢ 10 MM anerata ammonust; [TonsrxkHas
¢aza B: 95:5 aneronurpun:Boga ¢ 10 MM anerara ammonust; Temneparypa: 50 °C; I'paauent: O
%B - 100 %B B Teuenue 3 muH, 3arem 0,75 muH BoiepxkuBanue npu 100 %B; Dmonwmst: 1 mu/muH;
Herexuusi: MC u Y® (220 um). Pesynbrarel Bkona 1. Habmomaemast macca: 527,45 (M+H);
Bpewmst ynepsxusanus: 1,5 mun. Ycnosus Bkona 2: Kononka: Waters Xbridge C18, 2,1 MM x 50
mMm, 1,7 mxm yactuuer, [ToasrkHas dasza A: 5:95 aueronutpun:soaa ¢ 0,1 % TpudropykcycHOMH
kucnoroi, [lonBrxknas ¢asza B: 95:5 aneronutpun:ona ¢ 0,1 % TpupTOpPyKCYCHOH KHCIOTOI;
Temnepatypa: 50 °C; I'pamuent: 0 %B - 100 %B B Teuenune 3 mwun, 3arem 0,75 MuH
BeiaepskuBanue npu 100 %B; Dmonus: 1 min/mun; derexumsa: MC u Y@ (220 um). Pesynbrars
Bkoia 2: Habmonaemast macca: 527,47 (M+H); Bpems yaep:xusanus: 0,98 mun. Beinensn 6-(3-
uzonponui-S-((1-(2-(metuicynbgh oHmI )3 TII ) HnepuauH-4-un)metokcn )- | H-nuppono[ 3,2-

b |mupuaun-2-un)-8-merokcu-[ 1,2, 4]rpuazono[ 1,5-a]oupunun (3,8 mr, 7,00 mxmonb, 30,3 %
Buixo). 'H SIMP (500 MI'u, DMSO-ds) § 11,29 (s, 1H), 8,58 (s, 1H), 8,50 (s, 1H), 7,67 (d, J=8.,9
Hz, 1H), 7,17 (s, 1H), 6,57 (d, J=8,9 Hz, 1H), 4,18 (br d, J=6,4 Hz, 2H), 4,07 (s, 3H), 3,89 (s, 1H),
3,29-3,20 (m, 2H), 3,02 (s, 3H), 2,92 (br d, J=11,0 Hz, 2H), 2,68 (t, J=6,7 Hz, 2H), 1,95 (br t,
J=10,8 Hz, 2H), 1,87-1,79 (m, 1H), 1,78-1,72 (m, 2H), 1,55-1,49 (m, 6H), 1,37-1,24 (m, 2H).

ITpumepsr 605 1 611
4-((3-m3omponmn-2-(8-merokcu-| 1,2,4]tpuazono| 1,5-a]nupuann-6-mn)- 1 H-nuppono[ 3,2-

b]mupunun-5-un)okcn)-N,N-AUpOnILHKIOreKCaH- | -aMuH

(605 u611)
B cocyn emxocteio 1 npam, conepkarmmii 4-((3-u3onponmn-2-(8-metokcu-[ 1,2,4]tpuazono[ 1,5-a]
nupuauH-6-m)- | H-muppono[ 3,2-b Jmupunun-5-un)okcu)umkinorekcan-1-amun, 2 TFA (15 wr,

0,023 mmonb) nobasmsuim DCM (1 mu), DMF (0,5 mu), DIEA (8,08 mkn, 0,046 mMmonb), u
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nponuoHoBbIi anbaerun(3,32 mxi, 0,046 mmonb). PeakunoHHYIO CMeCh MepeMeInBaN TpPU
KOMHATHOHU Temreparype B TeueHue 30 munyT. YikcycHyro kucnoty (1,324 mki, 0,023 mMmodb) u
Tpuanerokcubopruapun Hatpus (14,71 mr, 0,069 Mmonp) noOaBISAIM K PEaKIIMOHHONH CMECH.
Peaxunonnyro cmech nepemernuBany B TeueHne 3 yaco. Kamuto Boget u DMF (1 mur) noGasisiy,
U 3aT€M HEOUHIIEHHOE BEIIECTBO OYHIIaNu MeToaoM npenapatusHoi KX/MC npu cnenyrommx
yenoBusix: Kononka: Xbridge C18, 19 x 200 MM, 5-mkm uactuner, [logsuxaast gasa A: 5:95
arieroHuTpwi. Boaa ¢ 10 MM anerara ammonusi;, [lonsmwkHas ¢asza B: 95:5 aueronurpur: Boga ¢
10 MM anerata ammonusi; I'panuent: 22-62% B B Teuenue 20 MuHyT, 3aTeM 4-MHHYTHOE
BbInepskuanue npu 100% B; Dmronust: 20 mu/mun. Coxepikarre npoayKT Gpakiui OO beAHHSITN
U CYLIWJIA METOJIOM LIEHTPOOEKHOIO UCTIAPEHHs C MOJydyeHHeM AByX coenuHeHuit: M3omr 1 u
Wzonar 2. DTy coequHEHUs NPENCTaBIsIM COOOH LUMC-U TPaHC-U30MEPhI, HO HIEHTHYHOCTH
M30MEPOB B U30JIATAX OIpEeNIeHbl He ObLIH.

ITpumep 605: Uzomsr 1: 4-((3-uzonponun-2-(8-meroxcu-[1,2,4]rpuazonol 1,5-a]nupuaun-6-mn)-
1H-ntupposo[3,2-b]nupunun-5-un)okcu)-N,N-qunpornunukiorekcad-1-amun - (9,9 wmr, 0,020
mmoitb, 85 % Beixox). JKX/MC ucnonbp3oBaiy AJisl aHAIU3a KOHEYHOTO COCIMHEHHs. Y CIOBUS
Bkosia 1: Komonka: Waters Xbridge C18, 2,1 MM x 50 mwm, 1,7 mxm vactuupr, [Togsmwknas dasa
A: 595 aneronutpmnBoma ¢ 10 MM anerara ammonus, IlomBmwknas ¢asza B: 95:5
arietoHuTpui:Boza ¢ 10 MM auerara ammonust; Temneparypa: 50 °C; I'panuent: 0 %B - 100 %B
B TeueHue 3 MuH, 3ateM 0,75 muH BoigepskuBanue mpu 100 %B; Dmouwms: 1 mi/mun; Jletekims:
MC u YO (220 um). Pesynbpratel Brosa 1: HaGmomaemas macca: 505,48 (M+H), Bpews
ynepxkuBanus: 1,51 mun. Ycnosus Bkoja 2: Kononka: Waters Xbridge C18, 2,1 MM x 50 mm, 1,7
MkM dactunbl, [lomBuxkHas ¢asa A: 5:95 aumeronurpwiBoma ¢ 0,1 % TpudTopykcycHOM
kucnotol; [lonemwkHas ¢asza B: 95:5 aneronurpun:sona ¢ 0,1 % TpudTOpyKCYCHON KUCIOTOMH;
Temneparypa: 50 °C; I'pagment: 0 %B - 100 %B B Teuenme 3 mwuH, 3atem 0,75 MuH
BeiepxkuBanue npu 100 % B; Dmromust: 1 mu/mun; Jerekums: MC u Y@ (220 um). Pesynbrarsl
Brona 2: HaGmonaemas macca: 505,46 (M+H); Bpemst ynep:xusanus: 1,24 mun. 'H SIMP (500
MI'u, DMSO-d6) 6 11,28 (s, 1H), 8,58 (s, 1H), 8,50 (s, 1H), 7,68-7,60 (m, 1H), 7,18 (s, 1H), 6,50
(d, J=8,9 Hz, 1H), 4,86 (br s, 1H), 4,27 (q, J=7,0 Hz, 1H), 4,07 (s, 2H), 3,25 (br dd, J=10,2, 6,0
Hz, 1H), 3,19-3,10 (m, 1H), 2,89 (s, 1H), 2,70-2,67 (m, 1H), 2,73 (s, 1H), 2,47-2,33 (m, 3H), 2,26
(brs, 1H), 1,79 (br s, 1H), 1,53 (br d, J=6,7 Hz, 6H), 1,44-1,33 (m, 6H), 1,32-1,20 (m, 1H), 0,99
(d, J=6,4 Hz, 3H), 0,84 (t, J=7,3 Hz, 4H).

ITpumep 611: Uzomsr 2: 4-((3-uzonponmn-2-(8-merokcu-[ 1,2,4]rpuazono| 1,5-a|nupuann-6-mn)-
1H-nmuppomnol[3,2-blnupunun-5-mn)oken)-N,N-munponuniukinorekcas-1-amun - (4,2 wmr, 791
MKMOJTb, 34,2 % Bbixox). JKX/MC ucnonbp30Bain 11l aHATH3a KOHEUHOTO COSNMHEHUS. Y CITIOBUS

Bkona 1: Komonka: Waters Xbridge C18, 2,1 MM x 50 mm, 1,7 mxm gactunpr, [TonsrkHas dasa
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A: 595 anerommtpmnBoma ¢ 10 MM amerara ammonus, llomgBwknas ¢aza B: 95:5
atleroHuTpui:Bozaa ¢ 10 MM auerata ammonus; Temnepatypa: 50 °C; I'panuent: 0 %B - 100 %B
B TeueHne 3 MuH, 3ateM 0,75 muH BeigepskuBanue mpu 100 %B; Dmouwmst: 1 mn/mun; Jlerexmst:
MC u YO (220 uwm). Pesynpratel Brkonma 1: HaGmomaemas macca: 505,46 (M+H), Bpews
ynepxkuBanusi: 1,57 mun. Ycnosus Bkona 2: Komonka: Waters Xbridge C18, 2,1 MM x 50 mm, 1,7
MkM dactuubl, llomBmxkHast ¢asza A: 5:95 aumeronurpwrBoma ¢ 0,1 % TpudTopykcycHoi
kucnorol; [lonemwxkHas ¢aza B: 95:5 aneronurpun:sona ¢ 0,1 % TpudTopyKCycHON KHUCIOTOM,
Temneparypa: 50 °C; I'paguent: 0 %B - 100 %B B Teuenne 3 mwunH, 3atem 0,75 MuH
BeiepkuBanue rpu 100 %B; Dmomus: 1 mu/mun; derekuus: MC u Y® (220 am). Pesynbrars
Bkona 2: Habmonaemas macca: 505,46 (M+H); Bpems ynepsxkusanus: 1,3 mun. "H AMP (500
MI'u, DMSO-d6) & 11,28 (s, 1H), 8,58 (s, 1H), 8,50 (s, 1H), 7,94 (s, 1H), 7,66 (d, J=8,5 Hz, 1H),
7,17 (s, 1H), 6,58 (d, J=8,5 Hz, 1H), 5,20 (br s, 1H), 4,07 (s, 3H), 3,29-3,22 (m, 1H), 3,19-3,11
(m, 1H), 2,89 (s, 1H), 2,73 (s, 1H), 2,46-2,34 (m, 2H), 2,13 (br s, 1H), 1,76 (br s, 1H), 1,60 (br d,
J=8,9 Hz, 3H), 1,51 (br d, J=6,7 Hz, SH), 1,42-1,35 (m, 4H), 0,99 (d, J=6,1 Hz, 3H), 0,84 (t, J=7,2
Hz, 6H).

ITpumep 606
6-(3-m3onponun-5-((1-nponunnunepuann-4-mn)merokcu)- 1 H-nupposnol[ 3,2-b Jnupuaun-2-wmn)-8-

metokcu-[ 1,2,4]rpuazono[ 1,5-a|mupuaun

(606)

B cocyn emkoctero 1 gpam, comepskammii 6-(3-m3onpomnui-S-(nmunepuauH-4-uimerokcn)-1H-
nuppotio| 3,2-b Jmupunun-2-mn)-8-metokcu-[ 1,2,4|tpuazono[ 1,5-aJmupunun, 2 TFA (15 mr, 0,023
MMoJib), nobasisuiu DMF (0,5 mi), DIEA (0,012 mut, 0,069 MMOJb), MPOMHUOHOBBINA aJIbIEr ]
(6,72 wmr, 0,116 wmmonb). PeakIMOHHYIO CMeCh NEpEeMELIMBAIA B TEYCHHE S5 MHUHYT.
Tpuaneroxcuboprunpun Hatpust (14,71 mr, 0,069 Mmmonb) u ykcycHyto kucnoty (1,324 mxa, 0,023
MMOJIb) NOOABISUTM M PEAKLHMOHHYIO CMECh IMEPEeMEINNBAIM NMPU KOMHATHOH TeMmIepaTrype B
TedyeHue 6 yacoB. OHy Karuto BOIbI JOOABIISIIN, U HEOYHINEHHOE BEIIECTBO OUUIIIATN METOIOM
npenaparusHoi XKX/MC npu cnenyromux ycnoBusx: Komonka: Xbridge C18, 19 x 200 MM, 5-
MKM yactuiel, IlogsmwkHas daza A: 5:95 aneronutpmn: Boma ¢ 10 MM amerara aMMOHWUS,
IMonemwxkuas daza B: 95:5 aueronurpmn: Boga ¢ 10 MM anerara ammonust; ['paguent: 10-50% B

B Te€UYeHHe 25 MUHYT, 3aTeM S-MUHyTHOe Bblaep:kuBanue npu 100% B; Dmomwst: 20 mu/mMuH.
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Copnep:xamue nponykT Gppakiun 0ObeUHSIIH U CYIIHIN METOIOM LEHTPOOSKHOTO HCIIAPEHUSI.
KX/MC wucrionp3oBany sl aHANIW3a KOHEYHOTO coenuHeHws. Ycnosus Bkosa 1: Komonka:
Waters Xbridge C18, 2,1 MM x 50 mm, 1,7 mxm uactunsr, Ilomemwknas ¢daza A: 5:95
anetoHUTpHI: BoAa ¢ 10 MM anerara ammonust;, [Tonsuxnas dasza B: 95:5 aneronurpun:soga ¢ 10
MM anerata ammonus; Temnepatypa: 50 °C; I'paguent: 0 %B - 100 %B B Teuenue 3 MuH, 3aTeM
0,75 mun Beigep:xkuBanue npu 100 %B; Dmonus: 1 mi/mun, Hereknus: MC u VO (220 um).
Pesynbrarel Brkona 1: HaOmonmaemas macca: 462,94 (M+H), Bpems ypepxxkuBanus: 1,51 muH.
Ycnosusi Bkosa 2: Komonka: Waters Xbridge C18, 2,1 MM x 50 mMm, 1,7 MKM 4acCTHIIBL,
IoneuxHas daza A: 5:95 auneronutpuin:oga ¢ 0,1 % tpudTopykcycnoit kucnoroit;, IlonrkHast
daza B: 95:5 aneronutpun:soma ¢ 0,1 % Tpudropykcycunoii kucnoroit; Temneparypa: 50 °C,
I'paguent: 0 %B - 100 %B B Teyenue 3 muH, 3ateM 0,75 muH BelAep:kuBanue npu 100 % B;
Omoouust: 1 mu/mus; Jerekums: MC u YO (220 um). Pesynbrats! Bkona 2: Habnronaemas macca:
463,3 (M+H), Bpemsa yapepxusanus: 1,25 wun. Beimenanun 6-(3-uzonponmn-5-((1-
nponwinunepuanH-4-un)merokcn)- 1 H-muppoino[ 3,2-b Jnupunun-2-m)-8-meroxcu-
[1,2,4]rpuazono[ 1,5-a]mupunus (8,6 mr, 0,019 mmons, 80 % seixoxn). 'H SIMP (500 MI'y, DMSO-
de) 6 11,33-11,26 (m, 1H), 8,62-8,55 (m, 1H), 8,53-8,47 (m, 1H), 7,71-7,63 (m, 1H), 7,18 (s, 1H),
6,58 (d, J=8,5 Hz, 1H), 4,21-4,16 (m, 2H), 4,08 (s, 3H), 3,30-3,19 (m, 1H), 2,89 (br d, J=10,7 Hz,
2H), 2,23 (brt, J=7,3 Hz, 2H), 1,93-1,80 (m, 3H), 1,75 (br d, J=12,2 Hz, 2H), 1,52 (br d, J=7,0 Hz,
6H), 1,44 (dq, J=14,5, 7,4 Hz, 2H), 1,38-1,26 (m, 2H), 0,84 (t, J=7,5 Hz, 3H).

ITpumep 607

6-(3-m3omnponui-5-((1-(rerparuapo-2H-nupan-4-un)nunepuann-4-mn)okcu)- | H-nuppoo[ 3,2-

b |Jmupunun-2-un)-8-merokcu-[ 1,2,.4]rpuazonol 1,5-a|Jnupuaun

o

(607)

B cocyn emxocteio 1 gpam, copmepkammii  6-(3-usompommi-S-(nunepunuH-4-unokcn)- 1H-
nupposiof 3,2-b Jmupunun-2-mn)-8-metokcu-[ 1,2,4|tpuazono[ 1,5-aJmupunun, 2 TFA (15 mr, 0,024
mMonb), nodasisin DMF (500 mxi), DIEA (12,39 Mk, 0,071 mmonb), u aurugpo-2H-nupas-
4(3H)-on (2,367 wr, 0,024 mMmonb). PeakIMOHHYIO CMeCh MEpeMEIIHBaIM NP KOMHATHOU
TeMIeparype B TeueHHe S5 MHHYT. YKcycHyro kucnory (1,353 wkin, 0,024 mmonb) u
Tpuanerokcubopruapun Harpus (15,03 mr, 0,071 Mmonb) noOaBIsAIM K PEaKIMOHHONH CMECH.
PeakunoHHYI0 CMech TepeMelnBaId B TeueHHe HO4YM. HeouuIneHHOe BeLIECTBO OYHWIIAIIH

metonoMm npenapatusHoi KX/MC mpu cnenyromux ycnosusix: Kononka: Xbridge C18, 19 x 200
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MM, 5-mxm gyactuusl, [logsmkHas dasa A: 5:95 aneronutpm: Bona ¢ 10 MM anerata aMMOHUS,
INoneuxuas daza B: 95:5 aneronurpun: Bona ¢ 10 MM auerara ammonus, ['panuent: 10-50% B
B TeueHue 20 MUHYT, 3aTeM 4-MuHyTHOe BblAep:kuBaHue npu 100% B; Dmomwst: 20 mu/mMuH.
Copnep:xamue nponykT Gppakiun 0ObeUHSUIH U CYIIHIN METOIOM LEHTPOOSKHOTO HCIIapEHUsI.
BemecrBo nmanee ounmmanu meromom npenapartuBHON JKX/MC mpu crnenyromux yCIOBHSX:
Kononka: Xbridge C18, 19 x 200 MM, 5-mkm vactuner, [Togsmknas gasza A: 5:95 aueroHuTput:
Boga ¢ 10 MM auerara ammonus, [lonsrmkHas ¢asza B: 95:5 anerorurpui: Boga ¢ 10 MM anerara
ammoHust;, I'paauent: 5-45% B B Teuenue 20 MHMHYT, 3aTeM 3-MUHYTHOE BbIAECPKUBAHUE NPU
100% B; Dmonmst: 20 mu/mun. Coneprkariue npoaykT Gpakiuy O0ObeIUHSIN U CYIIUIH METOIOM
nenTpodesxkHoro ucnapenus. XX/MC ucnonb3oBaiu A aHaIW3a KOHEYHOTO COENUHEHMS.
Ycnosusi Bkosa 1: Komonka: Waters Xbridge C18, 2,1 MM x 50 mMm, 1,7 MKM 4acCTHIIBL
INoneuxHas dasza A: 5:95 auneronurpun:oga ¢ 10 MM anerara ammonus; [logsmkHas ¢asa B:
95:5 aueronurpuin:Boga ¢ 10 MM anerara ammonust, Temnepatypa: 50 °C; I'paguent: 0 %B - 100
%B B Teuenune 3 muH, 3areM 0,75 muH BbepxwuBaHue npu 100 %B; Dmonus: 1 mn/muH;
Herexuusi: MC u Y® (220 um). Pesynbrarel Bkosa 1: Habmomaemast macca: 491,21 (M+H);
Bpewmst ynep:xusanus: 1,33 mun. Ycnosus Bkosa 2: Kononka: Waters Xbridge C18, 2,1 MMx 50
mMm, 1,7 mxm yactuuer, [ToasrkHas dasza A: 5:95 aueronutpun:soga ¢ 0,1 % TpudropykcycHOMH
kucnorol; [lonsmwkHas ¢aza B: 95:5 aneronurpun:sona ¢ 0,1 % TpudTOpyKCyCHON KUCIOTOM,
Temneparypa: 50 °C; I'paguent: 0 %B - 100 %B B Teuenme 3 mwuH, 3atem 0,75 MuH
Beiep:kuBanue npu 100 %B; Dmomust: 1 mu/mun; derekuus: MC u Y® (220 um). Pesynbrarsl
Bkousia 2: Habmonaemas macca: 491,16 (M+H); Bpems yaep:xusanus: 1,07 mun. Beigensmu 6-(3-
uzonponui-S-((1-(terparnapo-2H-nupan-4-un)nunepuaun-4-mn)okcu)- 1 H-muppoino| 3,2-

b |mupuaun-2-un)-8-merokcu-[ 1,2, 4]rpuazono[ 1,5-a]oupunun (6,7 wmr, 0,013 mmomb, 56 %
Bbixo). 'H IMP (500 MT'u, DMSO-d6) § 11,28 (s, 1H), 8,57 (s, 1H), 8,50 (s, 1H), 7,66 (d, J=8,5
Hz, 1H), 7,16 (s, 1H), 6,54 (d, J=8,5 Hz, 1H), 5,03-4,93 (m, 1H), 4,11-4,03 (m, 3H), 3,88 (br d,
J=7,6 Hz, 2H), 3,32-3,21 (m, 3H), 2,86 (br d, J=10,4 Hz, 2H), 2,41-2,32 (m, 2H), 2,13-2,03 (m,
2H), 1,94-1,86 (m, 1H), 1,73-1,61 (m, 4H), 1,51 (br d, J=7,0 Hz, 6H), 1,48-1,36 (m, 2H).

ITpumep 608

6-(3-m3omnponmi-5-(( 1-meTunazerunus-3-un)merokcn)- | H-muppoino[ 3,2-b jrupunus-2-mi)-8-

metokcu-[ 1,2 4]rpuazono[ 1,5-a|mupuaun
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B cuuHTHISIMOHHBI (uakoH emkocThro 20 M, comepikamuii  Tper-OyTHi-5-((1-(Tper-
OyTOKCHKapOOHWIT) a3eTUIUH-3-HJ1)METOKCH )-3-u3onponui-2-(8-merokcu-[ 1,2, 4]rpuazono[ 1,5-
a|mpuaun-6-n1)- 1 H-uppono(3,2-b Jnrupunun-1-kapbokcunar (40 mr, 0,067 Mmone), modaBisuin
DCM (500 mm) u TFA (500 wmu). PeakunmoHHYIO CMeCh NEpEeMEIINBAIN TPH KOMHATHOM
TEMIepaType B T€UEHHE 3 YacOB, KOHLEHTPHUPOBAJIU B IMOTOKE a30Ta M CYIIWIH B BaKyyMe.
INonyuennoe macno pactBopsiu B DMF (1 mor) u DIEA (0,035 mu, 0,202 mMoib) 1 popMasbaerun
(37% B Boze) (0,025 mn, 0,337 Mmounb) 10OaBIsLIN. PeakIMOHHYIO CMeCh MepeMELINBaIN IPU
KOMHATHOU TeMneparype B TedeHne 10 MuHyT. YKCycHyto kucnoty (3,86 mxi, 0,067 MMonb) u
Tpuanerokcubopruapun Hatpus (42,9 mr, 0,202 MMmonp) mH00aBIsAIM M PEAKLHUOHHYIO CMECh
nepeMelnBaId NPU KOMHATHOH TeMmIiepaType B TeueHHe Houd. HeouMieHHOe BelecTBO
ountanu Mmeronom npenaparusHoi XKX/MC npu cnenyromux ycenosusix: Komonka: Xbridge C18,
19 x 200 MM, 5-mxMm yactunsl, [Tonsmknas daza A: 5:95 aneronutpun: Boga ¢ 10 MM anerara
ammMoHus, [logsmwxaas ¢asza B: 95:5 aneronurpun: Boga ¢ 10 MM anerata ammonus; ['paguent:
10-50% B B Teuenue 19 MuHyT, 3ateM S-MHHyTHOE BblaepkuBaHue rnpu 100% B; Dmonms: 20
wi/muH. Copnepxainyie MpoaykT (paxuuu OoOBEIUHAIN M CYLIMJIM METOIOM LEHTPOOEKHOrO
ucnapenus. BemectBo nanee ouunmmaiu meronom mnpenapatuBHoi JKX/MC mpu creayrommx
ycnosusix: Kononka: Xbridge C18, 19 x 200 MM, 5-mxwm uacruubr, [logsrkHas ¢asa A: 5:95
auetoHuTpwi: Bozaa ¢ 0,1% tpudropykcycHoi kucnoroii; [TonsmkHast paza B: 95:5 aneronurpu:
Bona ¢ 0,1% TpudropykcycHoit kucnoroi; I'panuent: 8-33% B B TeueHue 25 MuHyT, 3aTeM 2-
MHUHYTHOE BblAep:kuBaHue npu 33% B; Dmouwms: 20 mu/mun. Copeprkaipe nNpoaykT Gppakuuu
OOBEOUHSIN W CYLIMJIH MeTONOM IHeHTpobekHoro ucmapenus. KX/MC ucnonbp3oBanu ajst
aHaJM3a KOHEYHOro coenuHeHusi. Y cinous Bkoja 1: Komonka: Waters Xbridge C18, 2,1 MM x 50
mm, 1,7 mxm gactunsr, [logsuwkaas gasa A: 5:95 aueronurpuin:sona ¢ 0,1 % TpudTopykcyCcHOM
kucnorol;, [lonemwkHas ¢asza B: 95:5 aneronurpun:sona ¢ 0,1 % TpudTOpyKCyCHON KUCIOTOM;
Temneparypa: 50 °C; I'paguent: 0 %B - 100 %B B Teuenme 3 mwuH, 3atem 0,75 MuH
BeiepxkuBanue mpu 100 %B; Dmomust: 1 mu/mun; derekuus: MC u Y@ (220 aM). Pesynbrarsl
Bkoya 1: HaGmromaemas macca: 407,34 (M+H), Bpems ynepskusanusi: 0,96 muH. Y CI0BUS BKOJIA
2: Kononka: Waters Xbridge C18, 2,1 MM x 50 mm, 1,7 mxwm gactuner, [Togsmkaast paza A: 5:95
anetoHUTpHI: BoAa ¢ 10 MM auerara ammonwust;, [Tonsuxaas dasza B: 95:5 auneronurpun:soga ¢ 10
MM anerata ammonus; Temnepatypa: 50 °C; I'paguent: 0 %B - 100 %B B Teuenue 3 MuH, 3aTeM
0,75 mun Beinep:kuBanue npu 100 %B; Dmouus: 1 mi/mun, Hereknus: MC u VO (220 um).
Pesynbrarel Brkona 2: Habmonmaemas macca: 406,93 (M+H);, Bpems ypepxkuBanus: 1,11 muH.
Boinensuin  6-(3-u3onponun-5-((1-metunazerunus-3-un)merokcn)- | H-muppono| 3,2-b jnupunus-
2-un)-8-merokcu-[1,2,4]rpuazono[ 1,5-a]Jmupuaun, 2 TFA (1,7 mr, 2,63 mxmonsb, 3,9 % BbxOn).
'H AMP (500 MI', DMSO-de) & 11,47-11,38 (m, 1H), 8,61 (s, 1H), 8,53 (s, 1H), 7,74 (d, J=8,7
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Hz, 1H), 7,19 (s, 1H), 6,68 (dd, J=8,5, 5,9 Hz, 1H), 4,54-4,40 (m, 2H), 4,08 (s, 3H), 3,99-3,90 (m,
1H), 3,60-3,50 (m, 1H), 3,49-3,42 (m, 1H), 3,29-3,23 (m, 2H), 2,90-2,81 (m, 3H), 2,73 (s, 1H),
1,54 (br d, J=5,6 Hz, 6H).

ITpumep 609
2-(4~((3-m3onponmi-2-(8-merokcu-[ 1,2 4| rpuazono[ 1,5-a]mupuana-6-un)- 1 H-muppo:o[ 3,2-b]

MUPUANH-5-1IT)OKCH ) nunepuauH- 1 -uim)-N, N-aumerunaneramMmun

(609)

B cocyn emkxoctero 1 npam, copepxamuii 6-(3-u3onponmi-5S-(nunepuanH-4-unokcu)- 1 H-
npposno[3,2-b] mupuaun-2-un)-8-metokcu-[ 1,2,4]tpuazono[ 1,5-aJoupuaun, 2 TFA (20 wr,
0,032 mmonb), pobasnsan DMF (1 wmim), DIEA (0,017 mn, 0,095 mmonb) u 2-xi0p-N,N-
aumerunanetamun (11,50 wmr, 0,095 mMMmonb). PeakumoHHyr0 CcMech NepeMeIlnBaly IpH
KOMHATHOH TeMIiepaType B TeueHHe Houd. HeouMleHHOe BeLIeCTBO OUYUINAIN METOIOM
npenaparusHoii JKX/MC npu cnenyromux ycnosusix: Kononka: Xbridge C18, 19 x 200 MM, 5-
MkM 4dactuibl, IToaBmwkHas ¢asza A: 5:95 aumeronutpws: Boma ¢ 10 MM amerara aMMOHWS,
Moneuxnas daza B: 95:5 aneronurpun: Bona ¢ 10 MM auerara ammonust; ['panuent: 10-50% B
B TeueHue 20 MUHYT, 3aTeM 4-MuHyTHOE Bblaep:kuBanue npu 100% B; Dmrorwst: 20 my/MuH.
Copnep:xainue npoaykT Gppakiun oObeUHSIIA U CYIIUIA METOIOM LIEHTPOOEKHOTO MCIAPEHUSI.
KX/MC wucrionp3oBaid ISl aHAJIM3a KOHEYHOTO coenuHeHws. YcioBus Bkosma 1: Komonka:
Waters Xbridge C18, 2,1 MM x 50 mm, 1,7 mkm wactunsr, Ilomewkhas ¢daza A: 5:95
anieronutpuwi:ona ¢ 0,1 % TtpudropykcycHoit kucioroit; Ilomemwknast ¢asa B: 95:5
arteronuTpui:eonaa ¢ 0,1 % tpudropykcycHoii kucioroit; Temneparypa: 50 °C; I'panuent: 0 %B
- 100 %B B Teuenue 3 muH, 3atem 0,75 muH BeinepskuBanue npu 100 %B; Dmrous: 1 mi/mMuH,
Herexknusi: MC u Y@ (220 um). Pesynbratel Bkona 1: Habmonmaemas macca: 492,13 (M+H);
Bpewms ynep:xusanus: 1,25 mun. Ycnosus Bkona 2: Kononka: Waters Xbridge C18, 2,1 MM x 50
mm, 1,7 mxm vactuier, [TonsmwkHas dasza A: 5:95 aneronurpuin:soga ¢ 10 MM arerata aMMOHUS,
IMonewxkuas ¢asza B: 95:5 aneronntpun:oga ¢ 10 MM anerara ammonusi; Temmneparypa: S50 °C;
I'panuent: 0 %B - 100 %B B Teuenue 3 mun, 3arem 0,75 mMuH Bbiaepkusanue mpu 100 %B;
Omrouwmst: 1 mu/mun; etekiusi: MC u Y@ (220 um). PesynbraTer Bkona 2: HaOmronaemast Macca:
492,01 (M+H); Bpems ynepkuBanus: 1,28 mun. Boiensimu 2-(4-((3-u3onponun-2-(8-mMeTokcu-
[1,2,4]rpuazonol 1,5-almupunnn-6-nn)-1H-muppono|3,2-b jnupuauH-5-uin)okcu )munepuans- 1 -

w)-N,N-numerunaneramus (11,2 mr, 0,023 mmons, 71,6 % seixon). "H AMP (500 MI'u, DMSO-
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de) & 11,30 (s, 1H), 8,60 (s, 1H), 8,52 (s, 1H), 7,67 (d, J=8,9 Hz, 1H), 7,19 (s, 1H), 6,55 (d, J=8,5
Hz, 1H), 5,04-4,96 (m, 1H), 4,08 (s, 3H), 3,32-3,22 (m, 1H), 3,18 (s, 2H), 3,04 (s, 2H), 2,89-2,73
(m, 4H), 2,36 (br t, J=9,3 Hz, 2H), 2,12-2,05 (m, 2H), 1,90 (br s, 1H), 1,74-1,64 (m, 2H), 1,56-
1,48 (m, 6H), 1,24 (s, 1H).

ITpumeprr 610 U1 614
4-((3-n3omponun-2-(8-merokcu-| 1,2,4]tpuazono| 1,5-a]nupuann-6-mn)- 1 H-nuppono[ 3,2-

b]mupunun-5-nn)okcu)-N,N-AMMeTHILHKIOreKCaH- 1 -aMUH

(610 u 614)

B cocyn emkocteto 1 apam, conepskammuii 4-((3-usonponmn-2-(8-merokcu-[1,2,4]rpuazono[1,5-
a|mupuanH-6-mn)- 1 H-nupposno[ 3,2-b Jnupunun-5-um)okcu)uuknorekcan- 1-amun, 2 TFA (15 wr,
0,023 mmons), nobasmnsmn DMF (0,5 mu), DCM (1 mi), DIEA (8,08 mku, 0,046 mMmons), u
dopmanbaerun (1,911 mxi, 0,069 MMob). PeakiioHHYO CMeCh MepeMeIInBaIi MPU KOMHATHOMN
temrneparype B TeueHue 30 MuHyT. YkcycHyro kuciory (1,324 wmxn, 0,023 mmonb) u
Tpuanetokcubopruapun Hatpusi (14,71 mr, 0,069 mMmonb) H0OABISUIM U PEAKIIUOHHYI CMECh
nepeMenBaid MpPU KOMHATHOW Temmeparype B TedeHHe | yaca. HeouuimeHHOe BelecTBO
ouuinanu Mmeronom npenapatuBHoi XKX/MC npu cnenyromux ycnosusix: Komonka: Xbridge C18,
19 x 200 MM, 5-mkm wactuinbl, [lomBuwkHasi ¢asza A: 5:95 aneronutpun: Boma ¢ 0,1%
tpudropykcycHor kucnoroi; I[lomemwkHast ¢asza B: 95:5 aneronurpun: Boma ¢ 0,1%
TpudTopyKcycHOW kucioTod; I'pamueHt: 5-50% B B Teuenue 20 MUHYT, 3aTeM O-MHHYTHOE
BbinepskuBanue npu 100% B; Dmronust: 20 mu/mun. Conepskanivie npoayKT Gpakui 00 beAHHSITH
U CYLIWJIA METOIOM LIEHTPOOEKHOTO UCTIAPEHHS C MOJIydYeHHeM AByX coenuHenuit: M3omsr 1 u
Wzomar 2. DTH COEOMHEHUs MPENCTAaBISUIM COOOH LUC-U TPAHC-U30MEPhI, HO HIEHTHYHOCTH
M30MEPOB B U30JISATAX OIMpenesIeHbl He ObLIH.

ITpumep 610: Uzomsr 1: 4-((3-uzonponmn-2-(8-merokcu-[ 1,2,4]rpuazono| 1,5-a|nupuamn-6-mn)-
1H-nmuppomnol3,2-bnupunun-5-mn)oken)-N,N-mumernnuukiorekcan-1-amus, 2 TFA (8,5 wr,
0,012 mmoib, 53,2 % Beixon). XKX/MC wucrnonb3oBaid AJisi aHAIH3a KOHEYHOTO COEUHEHUS.
Ycnosust Brkona 1: Komonka: Waters Xbridge C18, 2,1 MM x 50 mMm, 1,7 MKM YacCTHUIIBL
INoneuxHas daza A: 5:95 aunerorutpuin:oga ¢ 10 MM anerata ammonust; [logsrkHas ¢dasa B:
95:5 aneronurpuin:soga ¢ 10 MM anerata ammonust; Temnepatypa: 50 °C; I'panuent: 0 %B - 100
%B B Teuenue 3 muH, 3ateM 0,75 MuH BbigepkuBaHue npu 100 %B; Omrouwms: 1 mu/muH;

Herexnusi: MC u Y@ (220 um). Pesynbratel Bkona 1: Habmonmaemast macca: 449,37 (M+H);
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Bpewms ynep:xxusanus: 1,11 mun. Ycnosust Bkona 2: Kononka: Waters Xbridge C18, 2,1 MM x 50
mm, 1,7 mxm gactunsr, [Togsmkaas gasa A: 5:95 aueronurpun:sona ¢ 0,1 % TpudTopykcycHOM
kucnorol;, [lonemwkHas ¢aza B: 95:5 aneronurpun:sona ¢ 0,1 % TpudTopyKCyCHON KHUCIOTOM;
Temneparypa: 50 °C; I'paguent: 0 %B - 100 %B B Teuenme 3 mwunH, 3atem 0,75 MuH
BeiaepxkuBanue rpu 100 %B; Dmomust: 1 mu/mun; erekuus: MC u Y@ (220 aM). Pesynbrars
Bkonia 2: HaOmonaemast macca: 449,36 (M+H); Bpemst ynepxxusanust: 0,91 mun. 1H SAMP (500
MI'u, DMSO-d6) & 11,36 (s, 1H), 8,59 (s, 1H), 8,52 (s, 1H), 7,69 (d, J=8,9 Hz, 1H), 7,17 (s, 1H),
6,54 (d, J=8,5 Hz, 1H), 4,96-4,86 (m, 1H), 4,12-4,04 (m, 3H), 3,31-3,20 (m, 2H), 2,38 (brd, J=11,6
Hz, 2H), 2,18-2,07 (m, 2H), 1,73-1,58 (m, 3H), 1,55-1,38 (m, 11H).

ITpumep 614: Uzomsr 2: 4-((3-uzonponmn-2-(8-meroxcu-[1,2,4]rpuazonol 1,5-a]nupuaun-6-mn)-
1H-nuppomnol[3,2-b]nupunun-5-un)oken)-N,N-qumernnuuknorekcan-1-amun, 2 TFA (3,1 wr,
4,44 mxmonb, 19 % Bbxon). XKX/MC wucnonb3oBanu sl aHAW3a KOHEUHOTO COENMHEHMSI.
Ycenosust Bkosa 1: Komonka: Waters Xbridge C18, 2,1 MM x 50 mwm, 1,7 MKM 4YacTHUIIBL
INonsmwxkHas dasza A: 5:95 aueronurpuinoga ¢ 10 MM auerara ammonwust; Ilogmwkaas dasa B:
95:5 aueronurpuin:soga ¢ 10 MM anerara ammonust, Temnepatypa: 50 °C; I'paguent: 0 %B - 100
%B B Teuenue 3 muH, 3aTeM 0,75 muH BeigepkuBanue npu 100 %B; Dmoums: 1 mi/muH;
Herexuusi: MC u Y® (220 um). Pesynbrarel Bkosa 1: Habmomaemast macca: 449,38 (M+H);
Bpewmst yaepskusanusi: 1,26 mun. Ycnosus Bkosa 2: Kononka: Waters Xbridge C18, 2,1 MM x 50
mm, 1,7 mxm gactuisr, [logsmwkras dasa A: 5:95 aueronurpuin:Bona ¢ 0,1 % TpudTopyKCyCHOM
kucnotol; [lonsmwkHas ¢asza B: 95:5 aneronurpun:sona ¢ 0,1 % TpudTOpyKCyCHON KUCIOTOM;
Temneparypa: 50 °C; I'pagment: 0 %B - 100 %B B Teuenme 3 mwuH, 3atem 0,75 MuH
BeiepxkuBanue pu 100 %B; Dmomust: 1 mu/mun; derekuus: MC u Y@ (220 am). Pesynbrarsl
Brona 2: HaGmonaemas macca: 449,38 (M+H); Bpemst ynep:xusanus: 0,99 mun. 'H SIMP (500
MI'u, DMSO-d6) & 11,39-11,32 (m, 1H), 8,61-8,56 (m, 1H), 8,52 (s, 1H), 7,71 (d, J=8,9 Hz, 1H),
7,17 (s, 1H), 6,60 (d, J=8,9 Hz, 1H), 5,25 (br s, 1H), 4,08 (s, 3H), 3,31-3,23 (m, 2H), 2,25 (br d,
J=10,7 Hz, 2H), 1,95-1,84 (m, 2H), 1,81-1,66 (m, 4H), 1,55-1,47 (m, 6H).

ITpumep 612
6-(3-m3omnponun-5-((1-uzonponmnazeruaus-3-min)okcu)- | H-muppono| 3,2-b jrupunus-2-mi)-8-

metokcu-[ 1,2 4]rpuasono[ 1,5-a|mupuaun

HSCYN/J/ °

Hi;C

(612)

B cocyn emxocteto 1 gpam, comepxamuii 6-(5-(azeTmnuH-3-uinokcn)-3-uzonponmi-1H-
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nupposio[3,2-b]  mupuann-2-un)-8-merokcu-[1,2,4]rpuazono[1,5-a]mupugua (10 wmr, 0,026
MmoJib), nodassutn DMF (1 mut), DIEA (0,014 m, 0,079 mmouns), u ipornias-2-oH (1,535 mr, 0,026
MMOJIb). PeakIimoHHyI0 cCMech NepeMeInnBajIi P KOMHATHON TeMrepaType B Tederne 30 MUHYT.
Yxcycnytro kucaoty (1,513 mxi, 0,026 mmorb) u Tpuanerokcudboprunpun Hatpus (28,0 mr, 0,132
MMOJIb) [00ABISUIM M PEAKLMOHHYIO CMECh IMEpEeMEINNBAIM NMPU KOMHATHOH TeMmmepaTrype B
TeyeHne Houn. HeoummeHHoe BemiecTBO oummanu MeronoM mnpenapatuBHor KX/MC mpu
cnenyromux ycnoBusix: Komonka: Xbridge C18, 19 x 200 MM, 5-mxm gactuier, [TonsmwxkHas dasza
A: 5:95 aueronurpui: Boga ¢ 10 MM anerara ammonust;, [Togsmxknas dasza B: 95:5 aneronurpui:
Boza ¢ 10 MM anerara ammonus, I'paguent: 15-55% B B Teuenue 20 MuHyT, 3aT€M 4-MUHYTHOE
BoIepkuBanue npu 100% B; Dmronust: 20 mu/mun. Conepikarrie npoayKT Gpakiii 00 beAHHSIIN
U CYLIUJIM METOIOM LieHTpoOeskHoro ucnapenus. JKX/MC ucnonb30Bany Uit aHaIN3a KOHEUHOTO
coequHeHusi. Ycnopus Bkona 1: Komonka: Waters Xbridge C18, 2,1 MM x 50 mm, 1,7 MM
vyacTuupel, [TogsmwkHas ¢asa A: 5:95 aneronutpuwn:Boga ¢ 10 MM aunerata ammonwust; [TonsrkHast
daza B: 95:5 aueronurpuin:oga ¢ 10 MM anerara ammonust; Temneparypa: 50 °C; I'panuent: 0
%B - 100 %B B Teuenue 3 muH, 3atem 0,75 muH BbinepskuBanue npu 100 %B; Dmromwst: 1 Mi1/MuH;
Herexuusi: MC u Y® (220 um). Pesynbrarel Bkosa 1. Habmomaemast macca: 421,04 (M+H);
Bpewmst ynepxusanus: 1,4 mun. Ycnosust Bkosa 2: Kononka: Waters Xbridge C18, 2,1 MM x 50
mM, 1,7 mxm yactuuer, [ToasrkHas dasza A: 5:95 aueronutpun:soaa ¢ 0,1 % TpudropykcycHOMH
kucnorol; [lonmwkHas ¢asza B: 95:5 aneronurpun:sona ¢ 0,1 % TpudTOpyKCyCHON KUCIOTOM,
Temneparypa: 50 °C; I'paguent: 0 %B - 100 %B B Teuenwme 3 mwuH, 3atem 0,75 MuH
BeiepkuBanue pu 100 %B; Dmomust: 1 mu/mun; derekuus: MC u Y@ (220 am). Pesynbrars
Bkouia 2: Habmonaemast macca: 420,96 (M+H); Bpewms yaep:xusanus: 1,17 mun. Beigensn 6-(3-
uzonponi-S-((1-uzonponunazeruaun-3-mi)okcu)- | H-muppono[ 3,2-b jnupunus-2-mi)-8-

metokcu-[ 1,2,4]tpuazono[ 1,5-a]nupunun (5,2 mr, 0,012 mmons, 44,9 % BbIXON).
ITpumep 613

1-(4-((3-m3onponmi-2-(8-meTokcu-[ 1,2, 4| tpuazono[ 1,5-aJmupuanna-6-un)- 1 H-muppo:o[3,2-b]

MUPUAAH-5-HJT)OKCH ) TUITEPUINH- | -1JT)-2-MEeTUIIIPOTIaH-2 -0
HsG CH, H,C
o)
HO NO/
/i O~

N (613)

B cocyn emxocteio 1 gpam, copepskammii  6-(3-usonpommi-S-(nunepunuH-4-unokcn)-1H-
nuppotio| 3,2-b Jmupunun-2-mn)-8-metokcu-[ 1,2,4|tpuazono[ 1,5-aJmupunun, 2 TFA (15 mr, 0,024

mmoJib), aobasmsuim MeOH (500 wmki), kapbonar kamust (9,80 mr, 0,071 mmons), u 2,2-
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mumetminokcupad (1,705 mr, 0,024 mmonb). PeakMOHHYIO CMeCh MEpeMEeIINBaIN MPH K.T. B
TE€YEHHEe HOYM 3aTeM (MIBTPOBAIM M KOHLEHTPUPOBAIN B BakyyMmMe. HeodHIeHHOE BEIecTBO
pacteopsuin B DMF u ounmmanu meronom npenaparusHoil JKX/MC npu claenyonmx yeIoBHsIX:
Kononka: Xbridge C18, 19 x 200 MM, 5-mkm vactuier, [Togsmxkaas paza A: 5:95 aueroHuTpu:
Boga ¢ 10 MM auerara ammonus, [longsrmkHas ¢asza B: 95:5 anerorurpui: Boga ¢ 10 MM anerara
ammoHust;, I'panuent: 15-55% B B Teuenue 20 MuHYT, 3aTeM 4-MUHYTHOE BbIIEP>KUBAaHUE NPU
100% B; Dmonmst: 20 mu/mun. Coneprkatiue npoayKT Gpakiuy O0OBEIUHSIN U CYIIUIH METOIOM
neHTpodexkHoro ucnapenus. XXKX/MC ucnonb3oBaiy A aHaIW3a KOHEYHOTO COEIUHEHMS.
Ycnosus Brona 1: Kononka: Waters Acquity UPLC BEH C18, 2,1 x 50 mm, 1,7-MKM 4aCTHIIBL,
INoneuxuas dasza A: 5:95 aneronurpuin:oga ¢ 10 MM anerata ammonust; [logsmkHas ¢asa B:
95:5 aneronutpuin:eona ¢ 10 MM anerata ammonusi; Temneparypa: 50 °C; I'panuent: 0-100% B
B TedeHne 3 MuHyT, 3aTeM 0,75-munyTHOE BhInepkusanue npu 100% B; Dmouwms: 1,0 mi/mus,
Herexuus: Y@ npu 220 um. Ycenosus Brkona 2: Kononka: Waters Acquity UPLC BEH C18, 2,1 x
50 mwm, 1,7-mxm uactuubr, [logsrskHas dasa A: 5:95 aneronutpuiisoaa ¢ 0,1% tpudropykcycHom
kucnoroi, ITogsmwkHas ¢asa B: 95:5 aneronurpun:Bona ¢ 0,1% TpuTOPyKCYCHOM KHCIOTOM;
Temnepatypa: 50 °C; I'pammuent: 0-100% B B Tedenue 3 muHyT, 3ateMm 0,75-MUHyTHOE
BeiaepskuBanue mpu 100% B; Dmrommst: 1,0 mu/mun; derexiwst: Y@ npu 220 um. Beipensnu 1-(4-
((3-uzonponmi-2-(8-merokcu-[ 1,2,4]rpuaszono[ 1,5-a]nupunun-6-un)-1H-nupponol 3,2-
b]mupuauH-5-un)okcu )munepuanH- 1 -mn)-2-metmnnponan-2-on (9,8 mr, 0,019 mmons, 81 %
BbIX01). Bpems ynepskusanus npu XXKXMC 1,20 mun, m/z = 479,2 (M+H) [QC-ACN-AA-XB].
1H AMP (500 MI'u, DMSO-d6) 6 11,30 (s, 1H), 8,59 (s, 1H), 8,51 (s, 1H), 7,67 (d, J=8,5 Hz, 1H),
7,18 (s, 1H), 6,55 (d, J=8,9 Hz, 1H), 4,98 (br s, 1H), 4,08 (s, 3H), 3,25 (dt, J=13,6, 6,6 Hz, 1H),
2,91 (br d, J=11,0 Hz, 2H), 2,38 (br t, J=9,2 Hz, 2H), 2,06 (br d, J=10,7 Hz, 2H), 1,79-1,62 (m,
2H), 1,57-1,46 (m, 6H), 1,23 (s, 3H), 1,10 (s, 6H).

IIpumep 649
6-(5-(azernaun-3-mn)-3-u3onponwi- | H-nupposno| 3,2-b jnupunus-2-uin)-7,8-1umMeThII-

[1,2,4]Tpuazomnol 1,5-anupuaux

H;C CH; (649)
IIpomesxyrounoe coenuHerne 649A: Tper-OyTii-5-(1-(Tper-OyTokcukapOoHIIT)a3eTHINH-3 -1T)-

3-uzonponui- 1 H-nuppodo[3,2-b|nupuann-1-kapOokcunar
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HsC
BocN CHj

S A\
L
Boc  (649A)

Cycnensuto TpeT-0yTri-5-0pom-3-uszonponui- 1 H-uppoio| 3,2-b Jmupunun- 1 -kapOokcumara
(150 wr, 0,442 mmonb), Tper-OyTHi-3-Opomazerunus-1-kapbokcunara (209 mr, 0,884 mmons),
tpus(tpumermncunmin)cunana (165 mr, 0,663 mmons), [Ir(dF(CF3)ppy)2(dtbbpy)]PFs (1,24 wmr,
1,11 mxmonb), u NaxCOs (187 mr, 1,77 mmonsb) B 1,4-nuokcane (3,5 mMi) B cocyzie ¢ KPBILIKON €
MPeIOX PAaHUTENbHON nradparMoiil ¥ MarHUTHOM MEIIaJIKOH Iera3upoBaid ra3000pa3HbIM a30TOM
B TeueHHMe S5 MHUHYT. B otnmensHbi cocyn noGaemsnn komruieke xyopuna Hukessi(ID),
STUJIEHTJIMKOJS U aumMeTmioBoro s¢upa (7,29 mr, 0,033 mmons) u 4,4’-gu-tper-Oyrun-2,2’-
Ounmpunus (10,7 mr, 0,040 MMOJIB), 3aT€M BaKyyMHPOBAIN U OOPATHO HATIOJHSUIN I'a3000pa3HbIM
a3oroM ¢ mocnenyroummmM nodasiaeHueM 1,4-nuokcana (0,88 mu). DTy cMech nerasupoBaii
ra3oo0pasHbpIM a30ToM B TedeHne 10 MuHYT U mnepememnuBaiu. IlojydeHHBI pacTBOp,
CoZleprKalMii KOMIUIEKC HHUKENsl, NOOABISUIM K CYCIEH3MH, COJEpXKaBLIed BCE OCTAJIbHbIC
peareHThl, U 3aTeM IOJYYEHHYIO CMECh Aajee AerasHpoBaIN ra3000pa3HbIM a30TOM B TEYEHHE
eme 10 wmuuyTr. Cocyn 3aTeM TIepMETHYHO YKYNOPUBAIM M TMOMEIAId B IITaTUB C
nepemMelnBaHreM u oonydennem ronyosimu purtonammnamu Kessil KSH 150B mommnocThio 34 BT
U OXJIAKJAIOIIUM BEHTHJIATOPOM B TedeHue 17 yacos. Ilo 3aBepiieHny, peakLMOHHYIO CMECH
pazbasysiiun DCM, GunbTpoBany, U KOHUEHTPpUPOBaan. HeounineHHOe BEIeCTBO MEPEHOCUITH B
rekcaHax co ciuemamu DCM it pacTBOPUMOCTH M OUMINAIHA METOAOM  KOJIOHOYHOM
xpoMmarorpaduu Ha cunukarene ¢ nomoinbto npudopa Teledyne Isco, amoupyst Hex/DCM 0-
100%, 3aTemM Hex/EtOAc 0-50% c HOJIy4eHHEM Tper-OyTrn-5-(1-(Tpert-
OyTokcukapOOHWIT)a3eTUANH-3 -1 )-3-u3onpomni- 1 H-nuppoino[ 3,2-b|nupunus- 1 -kapbokcunara
(100 wr, 0,241 mmonb, 54,4 % Beixon). Bpems yuaepsxusanus npu JKXMC 1,04 [TS]. MC (E7)
m/z: 416,3 (M+H). DTy peakuuro MOBTOPSUIA HECKOJBKO pa3 C MOJy4eHHeM Oojiee BBICOKUX

KOJIMYECTB BCIIECTBA.

ITpomesxyrounoe coenunerne 649B: TpeT-OyTmi-5-(1-(Tper-OyTokcukapOOHIIT)a3e TUANH-3 -1T)-
3-uzonpomnuin-2-(4,4,5,5-rerpamernn-1,3,2-nuokcadoponan-2-un)- | H-nuppono| 3,2-b Jmupunmn-
1-kapOokcunar

HsC
BocN CHs
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Boc HiC ™7 (649B)
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PacTBop, cogep:xammii Tper-0yTii-5-(1-(Tper-0y TokcnkapOOHMIT)a3e TUANH-3 -1T)-3-U30TPOIHII-
1H-muppomnol[3,2-blnupunun-1-kapbokcunar (456 wmr, 1,10 mmons) u 2-uzomnponokcu-4,4,5,5-
teTpamerui-1,3,2-nuokcadboponan (448 mxi, 2,195 mmone) B cyxom THF (5,5 mi) B atmocdepe
a30Ta, OXJIAKIAIN Ha cyxoi Oane nen/aneron 1o -78 °C u obpabareBan LDA (ZM B THF, 2,75
w1, 5,50 mmonb). Cmeck ocTtasisin HarpeBaThest 10 -30 °C B Teuenue 30 MUH U IepeMeELTUBAIIN
nipu -30 °C B Teuenue 30 MuH. Peakiuro 3aTeM raciiii HachIeHHbIM BOIHBIM pacTBopoM NH4Cl,
Bonoit 1 DCM. Opranndeckuii CIIOH OTAENSIN, CYLIUIN Haj CyIb(paToM HaTpus, PUiIbTpoBaiu u
KOHIIeHTpUupoBaian. HeounineHHoe BeIecTBO OOBENUHSUIM C HEOYHMIIEHHBIM BEIIECTBOM U3
CXOIHOTO 3KCIIEPHMEHTa IoCcie TOH ke mponenyps! ¢ ucrnonb3oanueMm 100 mr (0,241 mmonb)
HCXOZIHOTO BelecTBa TpeT-0yTui-5-(1-(Tper-OyTokcnkapOoHNIT)a3e THANH-3-11)-3 -U30IPOTHII-
1H-nmuppono[3,2-b]nupunun-1-kapOokcunara.  OObenUHEHHbIE  HEOYHINEHHBbIE  BELIECTBA
OYHIIAIN METOAOM KOJIOHOUHOW Xpomarorpadguu Ha cuukarene ¢ nomoursto npudopa Teledyne
Isco ¢ 3arpyskoii B rekcanax u, smonpysi Hex/EtOAc 0-50% c nmomyuenuem tper-OyTmi-5-(1-
(Tper-OyToKcuKapOOHIMIT)a3eTUIUH-3-11)-3-u3onponui-2-(4,4,5, 5-rerpamerui-1,3,2-
nrokcadoponan-2-uin)- 1 H-nuppoino[ 3,2-bmupunus- 1 -kapbokcunara (340 mr), oObeqUHEHHOTO
U3 IBYX 3KCIepuMeHTOB. Bpemst ymepsusanus npu KXMC 1,18 [TS]. MC (E) m/z: 5423
(M+H). 'H IMP (499 MTI';, XJIOPO®OPM-d) & 7,96 (d, /=8,4 Hz, 1H), 7,03 (d, J=8,5 Hz, 1H),
4,34-4 27 (m, 2H), 4,27-4,22 (m, 2H), 3,99-3,89 (m, 1H), 3,37-3,26 (m, 1H), 1,66 (s, 9H), 1,47 (s,
9H), 1,48 (br d, /=7,0 Hz, 6H), 1,44 (s, 12H).

IIpomexxyrouHoe coeauHenue 649C: Tper-Oytmn-3-(3-u3onponui-2-(4,4,5,5-rerpamernn-1,3,2-

nuokcaboposan-2-un)- 1 H-nuppono[ 3,2-b [nupunus-5-ni)azeruaus- 1 -kapOokcunar

BocN CH,
N
S\ P
| B CH3
Z~N 0O
H R O
3 (649C)
B peakimmoHHOM cocyne C KpBIIKOH € NpPeAOXpaHUTENbHOH auagparMOil U MarHUTHOM
MEIIaNKOH, YUCThIA TpeT-0yTui-5-(1-(Tper-OyTokcrukapOOHMIT)a3eTHINH-3 -1JT)-3 -U30MPOITHII-2-
(4,4,5,5-Terpameruin-1,3,2-nuokcadoponan-2-uin)-1 H-muppono| 3,2-b | mupunus-1-kapbokcunar
(340 wmr, 0,628 mmonb) B armocepe a3ora HarpeBanmu 10 160 °C mnpu MemsieHHOM
nepemeniiBanuu B TeueHue 45 munHyT. Ilo 3aBepuienun, BeuiectBo pacTtBopsaun B DCM u
KOHLIEHTPUPOBAIM C TOJyuYeHHeM TpeT-OyTui-3-(3-uzonpornun-2-(4,4,5,5-rerpamermn-1,3,2-
nuokcadoponan-2-un)- 1 H-mupposnol[ 3,2-b jmupuann-5-un)a3zeTuaun-1-kapookcunata B BHIE
OenoBaTON MEHBI, YTO OLEHUBAJIOCh KaK KOJMYECTBEHHBIN BbIXOA. [lepeHocHin nanee Kak ecTb.

[IpumedaHue: BEIIECTBO MPEBpAINajoch B CBOOOAHYKO OopoHOByK kucioTy Ha KXMC u



180
HaOJIOAJIOCh B HEM3MEHHOM BHne, XoTs SAMP cBumeTenbCTBOBAaT O TOM, HYTO MPOAYKT
npencTaBisul coboll uuctoe coenuHeHue. Bpems yaepxkuBanusi npu JKXMC (GopoHOBOI
kuciaotel) 0,67 [TS]. MC (E") m/z: 360,2 (M+H, Goponosoii kuciotei). 'H SIMP (499 MI'L,
XJIOPOD®OPM-d) 6 8,23 (brs, 1H), 7,53 (d, /=8,4 Hz, 1H), 7,01 (d, /=8,5 Hz, 1H), 4,36-4,24 (m,
4H), 4,01-3,92 (m, 1H), 3,73 (spt, J/=7,0 Hz, 1H), 1,53 (d, J=7,0 Hz, 6H), 1,48 (s, 9H), 1,36 (s,
12H).

IIpomexxyrounoe coenuHenue 649D:  Ttper-Oyrun-3-(2-(7,8-gumernn-[1,2,4]tpuazono[ 1,5-

a|mupuanH-6-n1)-3-u3onponui- 1 H-nuppono[3,2-b Jrupunus-5-un)azernaun- 1 -kapOokcunat

HC  CHs (649D)

K cmecu tper-Oyrun-3-(3-uzonponun-2-(4,4,5,5-rerpamerun-1,3,2-nuokcadboponan-2-wmn)-1H-
npposo[3,2-b Jnupunun-5-un)azeruaus- 1 -kapbokcunara (138 mr, 0,313 mmosnb), 6-6pom-7,8-
mumetui-[ 1,2,4]tpuazono[ 1,5-a]nupuauna (78 mr, 0,344 mmouns), u Xphos npenkaranusatopa 2-
ro nokosienusi (12,3 mr, 0,016 mmow) B 1,4-nuokcane (2,1 m) nobasssuiu Bogubii KsPOs (3M,
0,31 mu, 0,93 MmoJb) U ABYX(a3HYI CMECh Jera3upoBaiv ra3000pa3HbIM a30TOM B TedeHue 10
MUH. PeakIIMOHHBIH COCy] repMEeTUYHO YKYIIOpUBaiu U nepemernusanu npu 65 °C B Teuenue 1,5
yacoB. [lo 3aBepuIieHHMH, PEAKLIMOHHYI) CMECh OXJIAKAAIU IO KOMHATHOH TeMmepaTrypbl U
KOHLeHTpupoBainu. HeounienHoe BemecTBo cycrneHauposanu B DCM u ounianu mMeTonom
KOJIOHOYHOH xpomartorpadum Ha cuiukarene ¢ nomoupio mpudopa Teledyne Isco, amoupyst
Hex/EtOAc 0-100%, c¢ mnonyuenuem Tper-OyTn-3-(2-(7,8-gumernn-[1,2,4]tpuasono[ 1,5-
a|mupuauH-6-n1)-3-u3onponui- | H-muppoo[ 3,2-b Jnupuann-5-mn)asernaun- 1 -kapOokcunara
(111 wmr, 0,241 mmons, 77 % Beixon). Bpems ynepskusanus npu JKXMC 0,72 [TS]. MC (E") m/z:
461,3 (M+H).

IIpumep 649:

K pacTBoOpy Tper-OyTin-3-(2-(7,8-qumernn-[ 1,2,4]rpuazonol 1,5-almupuaun-6-mn)-3-
uzonponui-1 H-nupponol[3,2-b Jmupuann-5-mn)azernaun-1-kapookcmnara (111 mr, 0,241 mmonb)
B DCM (4,8 mi1) npu komHaTHOM Temmneparype nodasisuin 4M HCI B 1,4-nuokcane (1,2 mi, 4,80
MMOJTb). PeakIMOHHYI0 CMeCh NIepeMeIInBaId IPU KOMHATHON TEMITEPAType B TEUEHUE 5 MUHYT.
o 3aBepuIeHNH, PEAKIIMOHHYIO CMECh KOHLIEHTPUPOBAIU C ToTyueHueM 6-(5-(azernaun-3-mn)-
3-uzonponwi- 1 H-muppoio[ 3,2-b Jnupuaun-2-mn)-7,8-gumerwn-[ 1,2,4rpuazono[ 1,5-

aJmupuanaa, HCI (0,241 MMosb) ¢ BBIXOIOM, KOTOPBIM OLCHHBAJICS KAaK KOJTHYECTBEHHBIM.
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bonpimyro 4yacTh 3TOro BelleCTBA NMEPEHOCHNIM Jajiee Kak ecTb. AJMKBOTY 3TOrO BEILECTBA
(mpubmm3urensro 0,012 MMounb) ounimanu MeronoM npenaparusHoil XKX/MC npu cnenyrommx
yenoBusix: Kononka: Xbridge C18, 19 x 200 MM, 5-mkm uactuner, [logsuxaast gasa A: 5:95
arteroHuTpwi. Boaa ¢ 10 MM anerara ammonusi;, [lonsmkHas daza B: 95:5 aueronurpur: Boga ¢
10 MM anerara ammonus, I'pamuent: 5-90% B B Teuenue 20 MHHYT, 3aTeM 4-MUHYTHOE
BoInepskuBanue npu 100% B; Dmonust: 20 mu/mun. Conepskamirie npoayKT Gpakui OO beAHHSIIN
U CYIIWJIM METOJOM LEHTPOOEKHOr0 HCMapeHus ¢ mnoiydeHueMm O-(5-(azerunuH-3-mui)-3-
usonponui-1H-muppono[3,2-b Jmupunun-2-un)-7,8-mumernn-[ 1,2,4rpuaszono[ 1,5-alnupuanna
(2,5 mr, 6,80 mMxmob). Bpemst ynepskusanus npu JKXMC 0,69 [QC-ACN-TFA-XB]. MC (E")
m/z: 361,3 (M+H). '"H SIMP (500 MI', DMSO-ds) 6 8,80 (s, 1H), 8,47 (s, 1H), 7,65 (d, J=8,2 Hz,
1H), 7,08 (d, J=8,5 Hz, 1H), 4,18-4,09 (m, 1H), 4,09-3,96 (m, 2H), 3,91-3,80 (m, 2H), 2,96-2,87
(m, 1H), 2,59 (s, 3H), 2,16 (s, 3H), 1,42 (br d, J=6,7 Hz, 6H).

ITpumep 653
6-(3-uzonponmi-5-(1-(2-(meruncyabGoHu)>THI )a3eTUANH- 3 -1i)- 1 H-niuppoio[ 3,2-b mupuans-

2-un)-7,8-numetiin-[ 1,2,4]rpuazono[ 1,5-a]nupunux

HC  CHy (653)
K pacTBopy 6-(5-(azeTunun-3-un)-3-u3onponui- 1 H-nmuppoino|[3,2-b Jmupunun-2-mi)-7,8-
mametwi-[ 1,2 4]tpuazono[ 1,5-a]mupuauna, HCl (18,26 wmr, 0,046 mmons) B DMF (1 ™)
nobasnsim EtsN (0,032 mn, 0,230 mmonb) u 1-6pom-2-(meruncynbdonun)stad (12,9 mr, 0,069
mMonb). IlomyueHHBI pacTBOp mepeMemnBad B TedeHHe 90 MHHYT TpU KOMHATHOH
TEMIIepaType, H 3aTeM elle OHY aJHKBOTYy 1-Opom-2-(mermncynbdonmn)stana (12,9 mr, 0,069
MMOJTb) 100aBisUM. PeakMOHHYIO CMeCh TepeMelnnBaid B TedeHue eme 60 MUHYT M 3aTeM
paz0aBisLTH HECKOJIBKUMH KaruisiMi Boael, DMF, u ounmanu meronom npenapatusaoii XKX/MC
npu cienyromux ycnosusix: Komonka: Xbridge C18, 19 x 200 MM, 5-mkwm wactuibl, [TonsuskHas
daza A: 5:95 ameronutpwi: Boma ¢ 10 MM amerata ammonusi; [lomBuxknas daza B: 95:5
atleToHUTpu: BoAa ¢ 10 MM anerara ammonus; I'paguent: 10-100% B B Teuenue 20 MuHYT,
3ateM 4-MuHYTHOE BblAep:kuBaHue npu 100% B; Dmommst: 20 ma/mun. Coneprkaimue mpoayKT
¢bpakuun OOBENMHSIIM U CYIIMJIA METOJAOM LIEHTPOOEKHOTO HCIAPEHHUsl ¢ MoiydeHueMm 6-(3-
uzonponmi-S-(1-(2-(meruncynbhoHW )3 THI)a3eTUANH-3 -1 )- | H-riuppodo| 3,2-b JmupuauH-2-

wn)-7,8-qumernn-[ 1,2, 4]rpuazono[ 1,5-a]nupununa (15,7 wmr, 0,033 mmons, 71,7 % BbIXON).
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Bpems yaepskusanus npu JKXMC 0,8 mun [QC-ACN-TFA-XB]. MC (E¥) m/z: 467,4 (M+H). 'H
SAMP (500 MI'u, DMSO-ds) 6 11,17 (s, 1H), 8,76 (s, 1H), 8,46 (s, 1H), 7,63 (d, /=8,2 Hz, 1H),
7,08 (d, J=8,2 Hz, 1H), 3,83 (quin, J=7,6 Hz, 1H), 3,75-3,69 (m, 2H), 3,38 (t, /=7,2 Hz, 2H), 3,20-
3,12 (m, 2H), 3,05 (s, 3H), 2,93-2,83 (m, 3H), 2,58 (s, 3H), 2,15 (s, 3H), 1,40 (br d, J=7,0 Hz, 6H).

ITpumep 660
4-nzonponuin-2-(3-nzonponuin-2-(8-merokcu-| 1,2,4 | rpuazono| 1,5-a]lmupunus-6-mn)- 1 H-

nuppodo[3,2-b Jnupunus-5S-un)mopdonux

(660)
2-(3-uzonponun-2-(8-merokcu-[ 1,2,4]rpuazono[ 1,5-a|nupunun-6-un)- 1 H-nupposno[ 3,2-b]
mupuauH-S-mn)mopdomus, TFA (22,99 mr, 0,0454 mmonb) u EtsN (0,05 mu, 0,359 mmonb)
cmeurnBaiu B DMF (0,454 mu). Aueton (0,018 mut, 0,245 Mmoib) n00aBIsin K peaKMOHHBIN
COCY[ € MOCHenyInuM no0aBieHueM Tpuaterokcuoopruapuna Harpus (28,9 mr, 0,136 Mmmonb)
U PEaKLUOHHYIO CMECh NepEMELINBAJIU B TeueHue 17 yacoB mpu KOMHATHOM Temmnepartype. B ato
BpewMsi, erie oaHy anukBoTy auetona (0,018 mu, 0,245 MMOJTB) M TPUALIETOKCUOOPTHAPHUIA HATPUS
(28,9 mr, 0,136 mmonb) nobaBisii. PeaklimoOHHYI0 CMeCh EpPEeMEIIUBaIH B TEYCHUE elle 7 YacOoB
NPy KOMHATHOH Temmepatype. Peakuuio racuimm nodasiaenueM Boabl, 1,5 M Bogubii KoHPO4
pactBop, u DCM. Opranuueckuii CjOW OTHESUTM, KOHUEHTpupoBanu, u paszdasisuin DMSO.
Bemecrso ounmanu merogom npenapatuBHoii XXX/MC mpu cneayrouux ycinoBusx: KojoHka:
Xbridge C18, 200 MM x 19 MM, 5-mkm vactuubl, [TonsukHas ¢asza A: 5:95 aneToHUTpPUIT BOnA
¢ 10 MM anerara ammonust, [Tonemwxknast ¢aza B: 95:5 aueronutpun: Boga ¢ 10 MM anerara
ammoHust;, I'paauent: O-muHyTHOe BbliepkuBanue npu 11% B, 11-51% B B teuenue 20 munyT,
3ateM 4-muHyTHOE BhiAepxkuBanue npu 100% B; Ckopocts smonmn: 20 mi/mun; Temmnepatypa
kosonku: 25 °C. Otbop ¢pakuuu 3amyckanu no curHaiam MC u Y®. Coxepkamue npogykT
bpakiuu OOBENUHSIIM W CYUIMJIA METOJIOM IeHTPOOEKHOro HcemapeHus. BemecTBo nanee
ouutnanu Mmeronom npenaparusHoi XKX/MC npu cienyromux ycnosusix: Konmonka: Xbridge C18,
200 MM x 19 MM, 5-mkm uyactuuer, [TonemwxkHas daza A: 5:95 aneronutpmn: Boma ¢ 0,1%
tpudropykcycHor kucnoroi; I[lomemwkHast ¢asza B: 95:5 aneronutrpun: Boma ¢ 0,1%
TpuTOpyKCYCHON KuCNnoToM; I'panuent: O-MuHyTHOE BhIep:kuBaHue npu 12% B, 12-35% B B
TedeHue 25 MUHYT, 3aTeM 2-MHUHyTHOe BbuiepxkuBaHue npu 100% B; Cxopocts amonuu: 20
mi/muH, Temmeparypa kononku: 25 °C. Otbop ¢dpakumm 3anmyckamu mo curHaiam Y@,

Conep:xamue nponykT Gppakiun 0ObeUHSIIH U CYIIHIN METOIOM LEHTPOOSKHOTO HCIIaPEHUSI.
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BemecrBo nmanee ounmanu meromom npenapatuBHON JKX/MC mpu crenyromux yCIOBHSX:
Kononka: Xbridge C18, 200 MM x 30 MM, 5-mxm wactunsl, [logsuxHas ¢daza A: 5:95
anetoHUTpHI: Boga ¢ 10 MM anerara ammonust;, [Tonsmknas ¢asa B: 95:5 aneronurpuin: Bona ¢
10 MM aunerara ammonust; I'paguent: O-muHyTHOe Bblaep:kuBanue npu 10% B, 10-50% B B
Tedenue 20 MUHYT, 3aTeM 2-MHUHYTHOe BblaepkuBanue npu 100% B; Ckopocts amrouun: 45
vi/mun; Temmepatypa kononku: 25 °C. Otbop ¢dpakumu 3amyckanu o curHaiam MC u YO,
Copnep:xamue nponykT Gppakiun 0ObeUHSUIH U CYIIHIN METOIOM LEHTPOOEKHOTO HCIIapEHUsI.
BemecrBo nmanee ounmanu meromom npenapatuBHON JKX/MC mpu crnenyromux yCIOBHUSX:
Kononka: Xbridge C18, 200 MM x 19 MM, 5-mxm wactunsl, [logsuxHas ¢aza A: 5:95
arieroHuTpwi: Boaa ¢ 0,1% tpudropykcycHoii kucnoroii; [Togsmknas gasza B: 95:5 aneronurpu:
Bona ¢ 0,1% TpudropykcycHoit kucnoroit, [ paguent: O-munyTHOE BhiAepkuBanue rpu 11% B,
11-35% B B Teuenue 25 MuHyT, 3aTeM 2-MHHYTHOe BblnepkuBanue npu 100% B; Ckopoctb
smorun: 20 mi/muH, Temnepatypa kononku: 25 °C. Otbop ¢pakuuu 3amyckaiu N0 CUrHAlIaM
Y®.. Copepkamue npoaykT (Gpakuuu OOBEOUHSUIIM W CYIIMJIH METOAOM LEHTPOOEKHOTO
UCTapeHusi ¢ mnonydeHueMm 4-uzonponui-2-(3-uzonponui-2-(8-merokcu-[1,2,4]rpuazono[1,5-
almupunuH-6-ui)- 1 H-uppono[3,2-b Jnupunun-5-un)mopponuna, TFA (10,5 mr, 0,019 mmons,
41,2 % Boixon). Bpems ynepsxusanus mpu JKXMC 1,02 [QC-ACN-TFA-XB]. MC (E") m/z: 435,1
(M+H). 'H SIMP (500 MI', DMSO-ds) § 11,49 (br s, 1H), 8,61 (s, 1H), 8,48 (s, 1H), 7,82 (br d,
J=8,3 Hz, 1H), 7,32 (br d, /=8,4 Hz, 1H), 7,17 (s, 1H), 5,06-4,89 (m, 1H), 4,36-4,17 (m, 1H), 4,08
(s, 3H), 4,01 (brt, /=12,1 Hz, 1H), 3,77-3,15 (m, 6H), 1,58-1,47 (m, 6H), 1,40-1,26 (m, 6H).

ITpumep 671

2-(3-m3onponui-2-(8-merokcu-[ 1,2,4]rpuazono| 1,5-alnupunun-6-mn)-1H-nuppoino|3,2-

b]mupunuH-5-un)mMopdonuH

IIpomexxyrounoe coenuneHue 671A: Tper-Oytun-2-(1-(Tper-OyTokcukapOOHwMI)-3-H30MPONHII-
1 H-muppomnol3,2-b] mupunun-5-unm)mopd onus-4-kapObokcuiar
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PactBop Tper-OyTun-5-6pom-3-uzonponmi-1H-muppono[3,2-bmupunun-1-kapbokcunara (0,925
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r, 2,73 mMmonb), 4-(Tper-OyTokcukapbonmn)Mopdonnn-2-kapOoHoBoit kuciotel (0,946 r, 4,09
mmoib), [Ir(dF(Me)ppy)2(dtbbpy)]PFs (0,028 1, 0,027 wmmomnb), 2-tpet-Oytun-1,1,3,3-
teTpamerunryanuanna (0,701 r, 4,09 mmons), komruiekca xynopuna Hukerns(1l), sTunenrnukons u
numermiioBoro 3¢upa (0,030 r, 0,136 mmons), 4,4’ -nu-tper-Oytin-2,2’-6unupuauna (0,037 r,
0,136 mmone) B DMSO (27,3 M) B cocyae ¢ KPBILIKOH ¢ MPEIOXPaHUTENbHON AuadparmMoit u
MarHUTHOM MEWIAJIKOW AEerasupoBaJd a30TOM B TeueHue 15 munyt. Ilonmydennsni pactBop
repMETUYHO YKYTIOPUBAIH U MTOMELIANIN B IITATUB C EPEMEIINBAHIEM U OOydeHHEM TroyObIMu
¢uronamnamu Kessil KSH 150B mourHOCTEIO 34 BT M OXJTaKIArOIIUM BEHTHIISITOPOM B TEUEHUE
68 wyacoB. DTy peakUHMIO 3amyckajiul B JBYX NapajUieNbHBIX cocynax. llo 3aBepiieHuw,
OyOnupoBaHHBbIE pEAKIHOHHbIE COCyAbl OObenuHsy u paszdaBmsum Bomod u  DCM.
Opranudeckuil Ccioi IpOMBIBaIM BOJAOW TPH pasa, CYUIMJIH HaA cCyab(aToM HaTpus,
(GunbTpOBaNM, U KOHLEHTPUPOBAJIU C IOJYYEHHEM HEOYMIIEHHOTO BEINEeCTBA KOPUYHEBOTO
Macia. JTO BEIECTBO OYMINAIU METOIOM KOJOHOYHOH Xpomarorpaguu Ha CHUJIMKareie C
nomotsio npudopa Teledyne Isco, smoupys Hex/EtOAc 0-50%, ¢ mony4ueHuem TpeT-OyTHi-2-
(1-(Tper-OyTokcukapOonm)-3-u3onpomnui- 1 H-nuppono[3,2-b Jnupunus-5-mn)mopdonun-4-
kapbokcuiara (1,7 r). Bpems ynepxusanus npu JXXMC 1,23 [TS]. MC (E7) m/z: 446,3 (M+H).
'H AIMP (400 MT't, XJIOPO®OPM-d) § 8,29 (br s, 1H), 7,51 (br s, 1H), 7,39 (d, J=8,5 Hz, 1H),
4,64 (dd, J=10,5, 2,7 Hz, 1H), 4,55-4,25 (m, 1H), 4,16-3,88 (m, 2H), 3,76 (td, /=11,7, 2,4 Hz, 1H),
3,38-3,25 (m, 1H), 3,18-3,01 (m, 1H), 3,00-2,91 (m, 1H), 1,67 (s, 9H), 1,49 (s, 9H), 1,38 (d, /=6,6
Hz, 6H).

IMpomesxyrouHoe coenunenue 671B: Tper-OyTmi-2-(1-(Tper-OyTokcukapOOHWIT)-3 -U30MPOITHII-2-
(4,4,5,5-trerpametiii-1,3,2-nuokcaboponan-2-ui)- 1 H-nuppoino[ 3,2-b | nupunus-5-un)mopdosuH-

4-kapbokcunar

Pacrtsop, conep Kaiui TpeT-0yTui-2-(1-(Tper-0yrokcukapbonm)-3-uzonponui-1 H-

nuppono|3,2-b Jmupunun-5-un)mopponun-4-kapéokcunar (1,67 r, 3,75 wmomp) u  2-
usonponokcu-4,4,5 5-rerpamerun-1,3,2-nuokcaboponan (0,918 mnu, 4,50 mmonb) B cyxom THF
(19 mum) B atmocdepe a3oTa, OXyaxaaiu Ha cyxoil 6ane nen/aneron ao -78 °C u oOpabarsiBanu
LDA (2M B THF, 2,81 mu, 5,62 mmoib). Cmech ocTtaBisiin HarpeBaThes 10 -20 °C MeIeHHO B
TedyeHue 2 4acoB. PeakIMOHHY0 CMeCh 3aTeM MOBTOPHO OXJakaaiu 10 -60 °C u JONOTHUTENBHOE

KOJIMYECTBO 2-u3omnponokcu-4,4,5 5-rerpamerun-1,3,2-nuokcaboponan (0,31 mn, 1,52 mmonb) u
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LDA (2M B THF, 0,93 mn, 1,86 mmoinb) nobaBisiin MocaenoBaTeibHO. PeakimoHHass cMecCh
noreMHesa, OaH0 OBICTPO MeHsUM Ha OaHro ¢ Temmeparypoil -40 °C u peakuuro BCKOpe
3aBepmanu. [lo 3aBeplieHHH, PEAKLMOHHYI) CMeCh O0OpadaThiBaii HACBIIIEHHBIM BOIHBIM
pactBopom NH4Cl, Bomoii u DCM. Opranuyeckuil cioi OTAENsUIM, CYLIMIH Haja CylbdaToM
HaTpus, (QUIBTPOBAIM W KOHLEHTPUPOBaIH. HEOYHIIEHHBIH H30JAT OUYHUINAIA METOAOM
KOJIOHOYHOH xpomarorpadgum Ha cuiukarene ¢ nomousto nmpudopa Teledyne Isco, amoupys
Hex/EtOAc 0-50%. KoHueHTpupoBaHue conepskaliux MPOAYKT (pakiuii MO3BOJSIIO MONYYUTh
TpeT-0yTui-2-(1-(Tper-6yrokcukapbonmn)-3-u3onpomnui-2-(4,4,5,5-rerpamermin-1,3,2-
anokcaboponan-2-mun)- 1 H-nuppono[3,2-b|nupuann-S-un)mopdonun-4-kapookcunar (1,65 T,
2,89 mmoib, 77 % Beixon). Bpemst yaepxusanus npu XXXMC 1,32 [TS]. MC (EY) m/z: 572,5
(M+H). '"H AMP (499 MI'u, XJIOPO®OPM-d) & 8,01 (d, J=8,7 Hz, 1H), 7,32 (d, J=8,6 Hz, 1H),
4,67-4,55 (m, 1H), 4,54-4,34 (m, 1H), 4,16-3,84 (m, 2H), 3,81-3,70 (m, 1H), 3,36-3,26 (m, 1H),
3,16-2,90 (m, 2H), 1,66 (s, 9H), 1,50 (s, 9H), 1,46-1,42 (m, 18H).

ITpomesxyrounoe coenuuenue 671C: Tper-Oyruin-2-(3-uzonponun-2-(4,4,5,5-rerpamerni-1,3,2-

nuokcaboposan-2-un)- 1 H-nuppono[ 3,2-b [nupunus-S-uia)mopd onun-4-kapOokcuar

CH3

HaC CFe (671C)

Cocyn ¢ KpBIIKOW C MpenoXpaHUTeNbHON nuadparmoil, comgepxamuii Tpet-0yTui-2-(1-(Tper-
OyTokcukapOonmn)-3-nzonponmi-2-(4,4,5,5-rerpamerui-1,3,2-nuokcaboponan-2-un)- 1 H-
npposio| 3,2-b Jnupununs-5-un)mopd onnn-4-kapookcunar (1,65 r, 2,89 MMoIb), HarpeBau Mpu
MenjieHHOM nepememnBanuu ipu 165 °C B atmocdepe a3orta ¢ mogadeli ra3000pa3sHOro a3oTa u3
MarvucTpaliy U 3aTeM OCTaBJISLIN IPU KOMHATHOH TeMIiepaType B TeUeHNHe HOUH. 3aTeM HarpeBaHHUe
nponoJKaiu B TedeHne 90 MHHYT, MOKa BELIECTBO HE OOPa3OBBIBAIIO KOPHYHEBBIH pPAaCIUIAB,
KOTOPBIN 3aTBepAeBall B KOPUUHEBOE CTEKJIO MOCJe OXJIaXAEHUs O KOMHATHOH TeMIlepaTyphl.
Bemectso pactBopsiin B DCM, mepeHOCHIIN B KPYTJIOJOHHYIO KOJIOy, U KOHIIEHTPHUPOBAJIH C
nojy4deHueM OenoBarodl  meHsl, TpeT-OyTmi-2-(3-uzonpornun-2-(4,4,5,5-rerpamermn-1,3,2-
nuokcadoponan-2-un)- 1 H-mupposnol 3,2-b mupuaun-S-un)mopdonun-4-kapOokcumara, 4TO
OLIEHMBAJIOCh KaK KOJHMYECTBEHHBbIH BbIXOA (2,88 MMOIb), M MEPEeHOCHSIN Hajiee KaK ecCTb.
IMpumedanue: npu XKXMC aHanun3e HaOIOaTH KOHBEPCHIO B OOPOHOBYKO KUCIOTY, X0Tst AMP
CBHJIETENILCTBOBAJ O TOM, HYTO TNPOAYKT MPEACTaBJsI coOOH uncroe coeanHeHue. Bpewms
ynepxusanust ipu JKXMC 0,73 (6oponosoii kucnotsr) [TS]. MC (E7) m/z: 390,2 (6opoHoBOI
kuciaotel). 'H AMP (499 MI'u, XJIOPO®OPM-d) & 8,27 (br s, 1H), 7,58 (d, J=8,5 Hz, 1H), 7,30
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(d, J=8,5 Hz, 1H), 4,65-4,61 (m, 1H), 4,59-4,32 (m, 1H), 4,13-3,86 (m, 2H), 3,82-3,67 (m, 2H),
3,04 (br dd, J=13.,4, 10,7 Hz, 2H), 1,52-1,48 (m, 15H), 1,36 (s, 12H).

IIpomesxyTouHOE COeIMHEHNE 671D: Tper-OyTrin-2-(3-n3onponui-2-(8-mMeTokcu-
[1,2,4]rpuazonol 1,5-almupunun-6-nn)-1H-muppono|3,2-b jrupunun-5-un)mopd onnH-4-

KapOokcuaT

(671D)

K pacrBopy tper-Oytmn-2-(3-uzonponui-2-(4,4,5,5-rerpamerun-1,3,2-quokcaboponan-2-mi)-
1 H-nuppoiol3,2-b]nmupunun-S-nn)mopdonun-4-kapookcunara (197 mr, 0,418 mmons), 6-6pom-
8-merokcu-[1,2,4]rpuazonol 1,5-aJmupununa (105 mr, 0,460 mmons), u Xphos npenkaranuzaropa
2-ro nokogenus (16,4 mr, 0,021 mmonb) B 1,4-nuokcane (2,8 mu) nobasnsiu Bogubii K3PO4 (2M,
627 wmxa, 1,254 mmonb), U nByX(asHYHO CMeCh AErasMpoOBAIM a30TOM B TEYEHHE S5 MHUH.
PeakLinOHHBIN COCYZl FepMETUYHO YKyTopuBaiy 1 nepemeuusanyu npu 70 °C B TedeHue 2 4acos.
Ilo 3aBeplieHuH, pEaKLHOHHYKD CMeCh OXJaXAAJU JO KOMHATHOH TeMmmepaTypbl H
KOHLIeHTpupoBainu. HeounimenHnoe BemecTBo cycrnerauposanu B DCM u ounianu mMeTonom
KOJIOHOYHOH Xxpomarorpadum Ha cunukarene ¢ momoupio mpudopa Teledyne Isco, amoupyst
Hex/EtOAc 0-100% c MOy YeHHEM TpeT-OyTri-2-(3-u3onponmi-2-(8-MeTokcu-
[1,2,4]rpuazono[ 1,5-a]mupunun-6-ni)-1H-muppono[3,2-b jnupunun-5-un)mopd onnuH-4-
kapOokcunara (177 mr, 0,359 mmons, 86 % Beixoxn). Bpemst ynepsxuanust npu XKXMC 0,82 [TS].
MC (ES™) m/z: 493,6 (M+H).

IIpumep 671:

K pactrBopy Ttper-Oytin-2-(3-uzonponui-2-(8-merokcu-[1,2,4]rpuazono| 1,5-a|mupuana-6-mn)-
1 H-muppomnol3,2-blnupunun-5-un)mopdonun-4-kapookcunara (8,9 mr, 0,018 mmons) B8 DCM
(0,5 mi) mpu xomHaTHOW Temmeparype noOasmsuiu TFA (0,5 mu). PeaknuoHHyr cmech
KOHLIeHTpupoBanu uepe3 30 MUHYT C NOJy4YE€HHEM HEOYMINEHHOIO BEeILECTBa, KOTOpOe
nepeHocunn B DMF ¢ neckonpkumu kamissMu EtsN u ouMinmanu MeTOAOM NpenapaTUBHOU
KX/MC npu cnenyromux yenoBusix: Kononka: Xbridge C18, 19 x 200 MM, 5-MKM 4HaCTHIIBL;
INoneuxHas daza A: 5:95 aneronutpui: Bona ¢ 10 MM anerara ammonust; [TonsmkHas ¢asza B:
95:5 aueronutpuit: Boga ¢ 10 MM anerara ammonus; I'paguent: 3-40% B B Teuenue 20 MuHYyT,
3ateM 4-MuHYTHOE BbIAep:kuBanue npu 100% B; Dmommst: 20 ma/mun. Coneprkaimue mpoayKT

¢bpakuun OOBENMHSIM U CYIIMJIA METOJAOM LIEHTPOOEKHOTO HCIApEeHUsi ¢ mnonydeHueMm 2-(3-
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uzonponui-2-(8-merokcu-[ 1,2,4]rpuazonol 1,5-alnupunun-6-mn)-1H-muppono| 3,2-b jnupunus-
S-um)mopdonuna (5,3 mr, 0,013 mmons, 72,4 % Beixon). Bpemst yaepskusanus npu XXXMC 0,97
[QC-ACN-AA-XB]. MC (E") m/z: 393,1. 'H SIMP (500 MI't, DMSO-ds) & 11,43 (s, 1H), 8,62 (s,
1H), 8,51 (s, 1H), 7,73 (br d, J=8,5 Hz, 1H), 7,22 (br d, J=8,2 Hz, 1H), 7,18 (s, 1H), 4,57 (br d,
J=8,5 Hz, 1H), 4,07 (s, 3H), 3,93 (br d, /=10,4 Hz, 1H), 3,74-3,62 (m, 1H), 3,56-3,44 (m, 1H),
3,36-3,23 (m, 1H), 3,23-3,16 (m, 1H), 2,81 (br s, 2H), 2,71 (brt, /=11,3 Hz, 1H), 1,52 (br d, J=6,7
Hz, 6H). B xone nepuBaTHU3alUy 3TOrO BELIECTBA 3Ty METOAUKY TMOBTOPSUIU B OOJiee KPYITHOM
maciitabe, kak omucaHo 3aech. K pacteBopy Tper-OyTui-2-(3-m3onpommi-2-(8-MeTokcH-
[1,2,4]rpuazono[ 1,5-a]mupunun-6-un)-1H-nuppono[3,2-b Jnupunus-5-un)mopdonun-4-
kapOoxcunara (112 wmr, 0,227 mmons) B DCM (6 mi) mpu KOMHaTHOH TeMneparype A00aBisiu
TFA (3 mu). PeakiinoHHy0 cMech KOHIIEHTpUPOBAJIH uepe3 30 MUHYT C MOJTYyYEHHUEM BEINECTBa,
YTO  OLEHUBAJOCh  KaK  KOJWYECTBEHHbIH  BbIXOn  2-(3-m3ompornui-2-(8-MeTokcu-
[1,2,4]rpuazono[ 1,5-a]mupunun-6-un)-1H-mupposno[3,2-b Jnupuaus-5-un)mopdonnHa, TFA

(0,227 mmonb). [lepeHocunn nanee Kak ecTb.

ITpumep 680
6-(3-u3onponun-5-(nunepasux-2-uin)- 1 H-nuppoino[ 3,2-b jnupunun-2-mn)-7,8-numerni-

[1,2,4]tpuazomno[ 1,5-a]mupunun

HiC  CHs (630)
Cwmech Tper-0yTuin-5-6pom-2-(7,8-mumernn- 1,2,4]rpuazono[ 1,5-alnupuaun-6-mn)-3-
uzonponui-1 H-nuppono[3,2-b Jnupunnn-1-kapbokcunara (72,3 mr, 0,100 mmons), 1,4-0uc(tper-
, 0,150  wmmob),
[Ir(dF(Me)ppy )2(dtbbpy)|PFs (1,0 MT, 1,000 MKMOJTb), 2-tper-Oytun-1,1,3,3-

OyTokcukapOOHWI)TUNIepa3suH-2-kapOOHOBOH  KuCiIOTBI (49,6  wmr

teTpameruiaryanuauna (25,7 mr, 0,150 mmonb), komruiekca xyopuna Hukessi(1l), sTuneHr Kot
u numetmiiosoro 3¢upa (1,1 mr, 5,00 Mmxmons), u 4,4’ -nu-Tper-OyTnn-2,2’-6unupuauna (1,3 wmr,
5,00 mxmonp) B DMSO (3 mi) B cocyne ¢ KpPBIIKOH C MpeNoXpaHUTEeNbHOU nuadparMod u
MAarHuTHOM MEIIAJIKON JerasupoBajud a30ToOM B TedyeHue 15 MuHyT. llonydeHHyrO cMmech
repPMETUYHO YKYTIOPHBAIH U MOMEIIANN B IITATUB C IEPEMEIINBAHIEM U OOJTydeHHEM TroJTyObIMU
¢uronamnamu Kessil KSH 150B momHOCTRIO 34 BT 1 OXJTaKIar0 UM BEHTHIISITOPOM B TEUECHUE
48 yacos. I'lo 3aBepiueHny, peakIMOHHYIO cMech pa3dasisiin Bogod 1 DCM. Opraauyeckuii o
NPOMBIBAJIN BOZIOH TPH pasa, CYLIMIIN Hall CYJIb(paToM HaTpHsi, PHIIbTPOBAIIN, M KOHLEHTPUPOBAIN

C TMOJNYYCHHUEM HCOYHMINCHHOI'0 BEIICCTBA KOPHUYHEBOrO Macja. Heouninennoe BeInecTBo
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YaCTUYHO OYMINAIN METOAOM KOJIOHOUHON XpoMaTorpadpuu Ha CHIIMKArese ¢ MOMOIIbBIO pudopa
Teledyne Isco, smoupyst Hex/EtOAc 0-50% c monmydeHMeM BeEIIECTBa, KOTOPOE BCE elne
COepIKalio 3HAUMTENIbHOE KOJHMYECTBO MpUMeEcedl. DTO BEIECTBO IEPEHOCHIIN Jajiee u
cycnergupoBanu B DCM (1 mn) u TFA (1 M) u nepememnBanu B TedeHue 30 MUHYT mpu
KOMHaTHOU Temmeparype. [lo 3aBepiueHny, BEIeCTBO KOHLEHTPHUPOBAIN U CYCIIEHIUPOBAIN B
TFA (2 mn) ¢ nepemMemnBaHHEM B Te€4YeHHE 3 YacoB NPH KOMHATHOH Temmepatype. Ilo
3aBEPIICHUH, PEAKLIMOHHYI0 CMECh KOHIIEHTPHPOBAJIH, PACTBOPSUIA B METAHOJIE C HECKOJIBKUMHU
karsiMu BN, u ountmany npu cnenyromux yeiaosusix: Komonka: Xbridge C18, 200 MM x 30
MM, 5-mkm uactunel, [logsmwkHas daza A: 5:95 aneronutpun: soga ¢ 0,1% TpudropykcycHoi
kucnoroi, [lonsuwxkHas ¢aza B: 95:5 aneronurpuin: Boga ¢ 0,1% TtpudropykcycHON KHUCIOTOM;
I'paguent: O-munyTHOE Bbliepxkusanue npu 0% B, 0-40% B B teuenue 20 mMuHyT, 3arem 2-
MHUHYTHOe Bbiaep:kuBanue rnpu 100% B; Cxopocts amtorun: 45 mi/muH, TemnepaTypa KOJOHKH:
25 °C. Ot6op ¢ppakuuu 3anyckanu no curHagsam MC u Y®. Copepskainue npoaykT (paxiuu
O0BEANHANIN U CYLIMIIN METOJOM LIEHTPOOEKHOrO UCTIApEHHs C MoJyueHneM 6-(3-u3onponun-5-
(nmunepasun-2-un)-1H-nuppono[3,2-b|nmupunus-2-mn)-7,8-gumernn-[ 1,2,4 rpuazono[ 1,5-
a|mupununHa, TFA (9,5 mr, 0,019 mmons, 19 % Beixon). Bpems ynepsxusanus npu XKXMC 0,91
[QC-ACN-TFA-XB]. MC (E+) m/z: 390,0 (M+H). Bri6pannsie nuku SIMP: 'H SIMP (500 MI'w,
DMSO-ds) 6 11,60 (s, 1H), 8,82 (s, 1H), 8,48 (s, 1H), 7,86 (d, J=8,5 Hz, 1H), 7,30 (br d, J=8,5
Hz, 1H), 4,83 (br d, J/=10,4 Hz, 1H), 3,92 (br d, J=13,4 Hz, 1H), 2,97 (dt, J=13,5, 6,5 Hz, 1H),
2,59 (s, 3H), 2,13 (s, 3H), 1,40 (br d, /=4,9 Hz, 6H)

CoenuvHeHUsT COTJIAaCHO CIEAYIOIIUM MpPUMEpPaM TMOJy4aid B COOTBETCTBHH C OOLIUMU

METOAHMKaMH, OIMMCAHHBIMU B IIPUBEACHHBIX BBILIC ITPUMEPAX.

TABJIULIA 1

Bp.
BOXX

Ne Mon. | KXXMC | ynep
Crpyxtypa Merton

mp. macca M* XK.
nKa

(MuH)
QC-
12 403,53 | 4043 12 | ACN-
AA-XB
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13

405,51

4063

0,71

2

314

375,48

376,3

0,96

2

15

460,59

4615

0,76

2

16

377,45

378,2

0,67

2

17

462,56

4634

1,06

2

18

462,56

4632

0,7

19

474,61

4751

20

389,51

390,2

1,14

2

QC-
ACN-
AA-XB
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ACN-
TFA-

QC-
ACN-
AA-XB

QC-
ACN-
TFA-

QC-
ACN-
TFA-

QC-
ACN-
AA-XB

QC-
ACN-
AA-XB




29

461,57

462,1

0,73

2

QC-
ACN-
TFA-

30

461,57

4623

1,41

2

QC-
ACN-
AA-XB

31

391,48

3922

0,67

2

32

360,47

361,2

1,19

>

33

444,58

4451

1,37

2

QC-
ACN-
AA-XB

34

44557

446,1

0,82

2

QC-
ACN-
TFA-

35

360,47

361,1

0,82

2

QC-
ACN-
AA-XB

36

444,58

4452

1,12

2

QC-
ACN-
AA-XB
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37

44557

446,1

0,72

2

38

376,46

3772

0,88

2

39

445,57

446,1

0,77

2

ACN-
TFA-

40

459,60

460,1

1,25

>

QC-
ACN-
AA-XB

41

493,63

494

1,46

2

QC-
ACN-
AA-XB

42

502,62

503,1

1,66

2

QC-
ACN-
AA-XB

43

42957

4304

1,1

QC-
ACN-
AA-XB
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44

514,68

515,4

1,29

2

QC-
ACN-
AA-XB

45

535,71

536,4

0,84

2

QC-
ACN-
TFA-

46

471,65

4721

1,42

2

QC-
ACN-
AA-XB

47

485,64

486,4

0,8

48

565,69

566,6

0,81

2

49

487,65

4883

1,46

2

50

403,53

4043

0,74

2

QC-
ACN-
TFA-
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51

466,59

4672

1,27

2

QC-
ACN-
AA-XB

52

466,59

4672

1,36

2

53

494,66

495,2

1,56

2

QC-
ACN-
AA-XB

54

558,73

559,2

1,64

>

QC-
ACN-
AA-XB

55

501,68

502,2

0,8

QC-
ACN-
TFA-

56

501,66

502,2

1,62

2

57

457,63

4582

0,85

2
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58

471,65

4723

0,89

2

QC-
ACN-
TFA-

59

471,65

4719

1,58

2

QC-
ACN-
AA-XB

60

509,66

510,2

1,49

2

61

569,71

570,2

1,64

2

62

511,68

512,2

0,85

2

QC-
ACN-
TFA-

63

512,67

513

0,82

2

QC-
ACN-
TFA-

64

523,69

5242

1,72

2

QC-
ACN-
AA-XB




196

65

473,63

4742

0,79

2

QC-
ACN-
TFA-

66

445,62

446,1

1,22

2

QC-
ACN-
AA-XB

67

0

N
N~

539,69

540,3

0,84

2

QC-
ACN-
TFA-

68

512,67

513,2

1,28

2

QC-
ACN-
AA-XB

69

555,69

556,1

1,14

2

QC-
ACN-
TFA-

70

459,64

4603

1,39

2

QC-
ACN-
AA-XB

71

707,84

708,5

1,13

2

QC-
ACN-
TFA-




197

72

525,66

5263

1,64

2

QC-
ACN-
AA-XB

73

593,74

594, 1

1,56

2

QC-
ACN-

74

615,79

616,2

2

QC-
ACN-
TFA-

75

647,79

648,5

1,07

2

ACN-
TFA-

76

593,74

5942

1,54

2

QC-
ACN-
AA-XB

77

515,68

516,8

1,67

2

ACN-
AA-XB

78

509,66

510,3

1,15

2

QC-
ACN-
AA-XB




79

405,51

406,1

0,65

2

QC-
ACN-
TFA-

80

489,62

490 4

0,73

2

QC-
ACN-
TFA-

81

461,57

4623

0,62

2

QC-
ACN-
TFA-

82

489,62

489,9

1,32

2

QC-
ACN-
AA-XB

83

444,54

445 4

1,33

2

QC-
ACN-
AA-XB

84

490,61

491

1,24

2

85

490,61

490,9

0,9

86

459,60

460

0,83

2

ACN-
TFA-




87

535,71

536,2

0,89

2

88

375,48

376,3

1,09

2

89

391,48

3923

0,98

2

QC-
ACN-
AA-XB

90

476,59

471,22

1,44

2

QC-
ACN-
AA-XB

91

405,51

4062

1,48

2

QC-
ACN-
AA-XB

92

433,56

434 4

1,01

2

93

447 54

448 4

0,93

2

94

430,52

4313

1,58

2

QC-
ACN-
AA-XB




200

95

497,62

4982

1,6

QC-
ACN-
AA-XB

96

403,53

4043

1,31

2

QC-
ACN-
AA-XB

97

473,63

474 4

1,84

2

98

488,64

489.4

1,23

2

QC-
ACN-
AA-XB

99

490,61

4912

1,12

2

QC-
ACN-
AA-XB

100

431,59

432,11

1,62

2

QC-
ACN-
AA-XB

101

473,63

474 4

1,5

QC-
ACN-
AA-XB

102

475,60

476 4

0,84

2

QC-
ACN-
TFA-




201

103

461,57

4622

1,47

2

QC-
ACN-
AA-XB

104

475,60

476 4

0,84

2

QC-
ACN-
TFA-

105

461,61

461,9

1,92

2

QC-
ACN-
AA-XB

106

463,59

464

1,5

QC-
ACN-
AA-XB

107

475,60

4762

1,72

2

QC-
ACN-
AA-XB

108

44557

4462

1,13

2

QC-
ACN-
TFA-

109

447,59

4479

2,18

2

QC-
ACN-
AA-XB

110

461,61

4622

2,07

2

111

461,61

4622

1,3

QC-
ACN-
TFA-




202

112

463,59

4642

1,7

QC-
ACN-
AA-XB

113

489,62

4902

1,04

2

QC-
ACN-
TFA-

114

475,64

475,9

1,42

2

QC-
ACN-
TFA-

115

447,59

4483

1,89

>

QC-
ACN-
AA-XB

116

487,53

488 3

2,06

2

117

449,56

4503

1,47

2

118

463,59

463,9

1,42

2

ACN-
AA-XB

119

419,53

420,13

1,04

2

QC-
ACN-
TFA-




120

44557

4462

0,97

2

QC-
ACN-
TFA-

121

516,65

517,1

1,54

2

QC-
ACN-
AA-XB

122

375,48

376,11

1,17

2

QC-
ACN-
AA-XB

123

460,59

461,2

0,88

>

ACN-
TFA-

124

474,61

475 4

0,67

2

QC-
ACN-
TFA-

125

389,51

390,3

1,25

2

QC-
ACN-
AA-XB

126

417,56

4183

0,75

2

ACN-
TFA-




204

127

459,60

4604

1,43

2

QC-
ACN-
AA-XB

128

476,59

4774

1,41

2

129

486,58

4874

0,87

2

130

448,53

449 4

1,29

>

131

449,56

450,37

0,93

2

ACN-
TFA-

132

511,65

512,2

1,51

2

QC-
ACN-
AA-XB

133

523,66

5243

1,65

2

QC-
ACN-

134

512,63

513,3

1,47

2

QC-
ACN-
AA-XB




205

135

501,56

502,4

1,14

2

QC-
ACN-
TFA-

136

490,61

4912

1,08

2

QC-
ACN-
TFA-

137

462,56

463

1,28

2

QC-
ACN-
AA-XB

138

462,56

463,4

1,4

QC-
ACN-
AA-XB

139

403,49

4042

0,87

2

QC-
ACN-
TFA-

140

459,55

4603

1,05

2

QC-
ACN-
TFA-

141

488,60

489 4

1,28

2

QC-
ACN-
AA-XB

142

417,52

4183

1,34

2

ACN-
AA-XB




206

143

516,65

517,4

1,49

2

QC-
ACN-
AA-XB

144

474,61

4751

1,11

2

145

500,65

501,2

1,47

2

146

486,62

487,4

0,8

147

509,67

510,4

1,41

2

148

442,57

4432

1,82

2

ACN-

149

460,59

460,9

1,41

2

QC-
ACN-
AA-XB

150

403,49

4044

1,36

2

QC-
ACN-
AA-XB




207

151

524,69

525,1

1,74

2

QC-
ACN-
AA-XB

152

403,53

404,1

1,95

2

QC-
ACN-
AA-XB

153

403,53

404,1

1,31

2

QC-
ACN-
AA-XB

154

516,65

517,2

1,14

2

QC-
ACN-
TFA-

155

516,65

5172

1,49

>

QC-
ACN-
AA-XB

156

500,65

501,2

1,4

157

488 64

4889

1,38

2




208

158

490,61

491,1

1,05

2

QC-
ACN-
TFA-

159

504,64

1009,4
(2M+H)

1,4

QC-
ACN-
AA-XB

160

530,68

531,2

1,35

2

QC-
ACN-
AA-XB

161

500,65

501,20

1,43

>

QC-
ACN-
TFA-

162

403,53

4043

0,8

QC-
ACN-
TFA-

163

488 64

4893

1,38

2

QC-
ACN-
AA-XB

164

44557

446 4

1,43

2

QC-
ACN-
AA-XB

165

521,68

522.4

0,83

2

QC-
ACN-
TFA-




209

166

471,61

4719

1,06

2

167

446,60

4472

1,06

2

168

460,63

4612

1,35

2

QC-
ACN-
AA-XB

169

462,60

463

1,21

2

QC-
ACN-
AA-XB

170

460,63

461

1,56

2

171

458,61

459 4

0,77

2

172

458,61

4593

1,49

2

QC-
ACN-
AA-XB

173

488 64

489

1,28

2

QC-
ACN-
AA-XB




210

174

458 61

4592

1,02

2

QC-
ACN-
TFA-

175

471,61

4722

0,75

2

QC-
ACN-
TFA-

176

403,49

4042

1,68

2

QC-
ACN-

177

432,57

433,1

1,29

>

QC-
ACN-
AA-XB

178

460,58

4614

0,73

2

ACN-
TFA-

179

432,57

4331

QC-
ACN-
TFA-

180

460,58

461,1

1,6

QC-
ACN-
AA-XB

181

489,62

4903

1,14

2

QC-
ACN-
AA-XB




211

182

472,64

473 4

0,92

2

QC-
ACN-
TFA-

183

472,64

4733

1,42

2

QC-
ACN-
AA-XB

184

443,60

4442

1,51

2

QC-
ACN-
AA-XB

185

443,60

4443

0,88

>

186

460,58

4615

0,75

2

187

432,57

4333

1,26

2

ACN-

188

418,55

4192

0,67

2

QC-
ACN-
TFA-

189

418,55

419,1

1,28

2

QC-
ACN-
AA-XB




212

190

510,65

511,2

1,23

2

QC-
ACN-
AA-XB

191

462,60

463

1,07

2

QC-
ACN-

192

458,61

4591

1,31

2

QC-
ACN-
AA-XB

193

446,60

447,1

1,48

>

QC-
ACN-
AA-XB

194

474,61

4752

0,98

2

QC-
ACN-
TFA-

195

458,61

4593

0,76

2

196

510,65

511,5

1,43

2




213

197

488 64

489

1,16

2

198

476,63

4773

1,19

2

QC-
ACN-
AA-XB

199

458,61

459,2

0,79

2

QC-
ACN-
TFA-

200

486,66

487,4

1,58

>

QC-
ACN-
AA-XB

201

486,66

4871

1,53

2

QC-
ACN-
AA-XB

202

524,67

5252

0,81

2

203

524,67

525.4

0,81

2

204

485,59

4863

1,26

2

QC-
ACN-
AA-XB




214

205

493,66

4942

1,17

2

QC-
ACN-
TFA-

206

485,59

4862

1,7

QC-
ACN-
AA-XB

207

493,66

4942

0,94

2

ACN-
TFA-

208

510,65

5114

0,87

2

QC-
ACN-
TFA-

209

510,65

511,32

1,19

2

QC-
ACN-
AA-XB

210

489,62

490 4

1,06

2

QC-
ACN-
TFA-

211

503,65

504.4

1,11

2

QC-
ACN-
AA-XB

212

475,60

476,1

1,17

2

QC-
ACN-
AA-XB




215

213

503,65

5043

1,16

2

QC-
ACN-

214

474,61

4753

0,85

2

QC-
ACN-
TFA-

215

460,58

461,1

1,21

2

QC-
ACN-
AA-XB

216

489,62

490,3

0,78

2

QC-
ACN-
TFA-

217

510,65

511,4

0,83

>

QC-
ACN-
TFA-

218

485,60

486,1

1,06

2

QC-
ACN-
AA-XB

219

536,70

537.3

1,62

2

ACN-
AA-XB

220

460,58

4613

0,76

2

QC-
ACN-
TFA-




216

QC-
ACN-
TFA-

QC-
ACN-
AA-XB

QC-
ACN-
TFA-

QC-
ACN-
AA-XB

QC-
ACN-
AA-XB




217

229

474,61

4751

0,76

2

230

503,65

5043

1,24

2

231

489,62

4903

1,1

232

489,62

490,3

1,26

2

ACN-

233

458,61

459 4

1,27

2

QC-
ACN-
AA-XB

234

458,61

4593

1,09

2

QC-
ACN-
AA-XB

235

460,58

4613

0,62

2

236

519,71

520

1,8




218

237

498,68

4992

1,79

2

QC-
ACN-
AA-XB

238

519,71

5203

0,93

2

239

498,68

4993

1,9

240

474,61

475,2

1,53

2

QC-
ACN-
AA-XB

241

524,68

5252

0,76

2

QC-
ACN-
TFA-

242

524,68

5253

1,58

2

QC-
ACN-
AA-XB

243

427,60

4281

1,52

2




219

244

486,62

4873

1,1

QC-
ACN-
AA-XB

245

469,63

4703

1,35

2

QC-
ACN-
AA-XB

246

474,61

475,3

0,63

2

QC-
ACN-
TFA-

247

493,67

4943

0,92

2

QC-
ACN-
TFA-

248

534,68

5352

1,52

2

QC-
ACN-
AA-XB

249

462,64

463,1

0,75

2

250

448 61

449

1,55

2




220

251

493,67

4943

1,47

2

QC-
ACN-
AA-XB

252

474,61

4753

1,34

2

QC-
ACN-

253

534,68

5352

1,32

2

QC-
ACN-
AA-XB

254

462,64

463,3

1,55

>

QC-
ACN-
AA-XB

255

517,69

518,1

1,45

2

QC-
ACN-
AA-XB

256

517,69

518,2

QC-
ACN-
TFA-

257

564,75

5653

1,3

QC-
ACN-
AA-XB




258

561,75

562,4

1,23

2

QC-
ACN-
AA-XB

259

611,82

612,2

1,52

2

QC-
ACN-

260

480,63

4813

1,49

2

QC-
ACN-
AA-XB

261

564,75

565,5

0,9

QC-
ACN-
AA-XB

262

611,82

612,4

1,74

2

QC-
ACN-
AA-XB

263

426,57

4273

1,28

2

QC-
ACN-
AA-XB

264

493,67

4941

0,88

2

QC-
ACN-
TFA-




222

265

471,65

4724

1,37

2

QC-
ACN-
AA-XB

266

563,76

564,2

0,92

2

ACN-
TFA-

267

471,65

472.4

1,48

2

QC-
ACN-
AA-XB

268

496,66

497,4

1,47

>

QC-
ACN-
AA-XB

269

493,67

494 4

1,27

2

ACN-
AA-XB

270

426,57

4273

1,38

2

QC-
ACN-
AA-XB

271

563,76

564,1

1,44

2

QC-
ACN-
AA-XB




272

497,65

498 4

0,98

2

QC-
ACN-
TFA-

273

518,68

519,1

1,57

2

QC-
ACN-
AA-XB

274

496,66

4972

1,44

2

QC-
ACN-
AA-XB

275

518,68

519,3

1,47

>

ACN-
AA-XB

276

497,65

498 4

1,41

2

QC-
ACN-
AA-XB

277

499,62

500

1,27

2

QC-
ACN-
TFA-

278

521,72

5223

0,99

2

QC-
ACN-
TFA-




224

279

444,58

4453

1,31

2

QC-
ACN-
AA-XB

280

473,63

474 4

0,81

2

QC-
ACN-
TFA-

281

470,62

4712

0,77

2

QC-
ACN-
TFA-

282

418,59

419

1,55

>

QC-
ACN-
AA-XB

283

444,62

445

1,45

2

QC-
ACN-
AA-XB

284

444,58

4453

0,79

2

QC-
ACN-
TFA-

285

HsC
*~ CHs

521,72

522.4

1,96

2

QC-
ACN-




225

286

444,62

445,19

1,57

2

ACN-
TFA-

287

418,59

4193

0,62

2

288

470,62

4712

0,79

2

289

485,68

486,3

1,07

2

QC-
ACN-
TFA-

290

483,66

484 4

1,05

2

QC-
ACN-
TFA-

291

486,66

487 4

1,06

2

292

485,68

486 4

1,58

2




293

402,54

403,2

1,62

2

QC-
ACN-
AA-XB

294

483,66

4843

1,52

2

295

-N
H3C

431,58

4322

1,12

2

ACN-
TFA-

296

402,55

403,3

1,06

2

QC-
ACN-
AA-XB

297

402,55

403,32

QC-
ACN-
AA-XB

299

431,58

4324

0,78

2

300

402,55

403,1

1,49

2




227

301

402,55

403,3

1,14

2

302

401,56

402,1

0,8

QC-
ACN-
TFA-

303

473,63

4742

1,14

2

QC-
ACN-

304

494,66

495,2

0,64

>

305

472,64

4733

1,22

2

306

526,66

527,1

1,68

2

QC-
ACN-
AA-XB

307

500,57

501,4

1,53

2

QC-
ACN-
AA-XB




228

QC-
ACN-
308 500,57 | S01,1 | 1,01
TFA-
XB
309 47461 | 4753 1,6 E
310 488,64 | 489 1,66 E
311 488,64 | 4894 | 1,81 E
312 502,66 | 503,3 1,5 E
313 460,63 | 4613 | 1,44 E
314 490,65 | 4914 | 1,46 E
315 502,66 | 503 1,67 E

2




316 47461 | 4754 | 1,69
317 500,65 | 501,3 | 1,51
318 418,55 | 4193 | 1,24
319 500,65 | 501,3 1,5
320 460,63 | 4614 | 144
321 490,65 | 4914 | 14
322 482,58 | 4833 | 2,01
323 418,55 | 4193 | 1,26

2




230

324 482,58 483 2,16
325 458,61 459 1,39
326 458,61 459 1,15
327 476,63 | 4774 1,46
328 488,64 489 1,45
329 488,64 489 1,52
330 488,64 489 1,8
331 488,64 | 4893 1,83

2




231

332 527,68 | 5284 | 1,51
333 527,68 | 5284 | 1,49
334 502,71 | 503 1,8
335 476,63 | 477 1,43
336 502,71 | 503 1,89
337 49459 | 4953 | 2.1
338 49459 | 4953 | 235

2




232

339 485,64 | 4863 | 1,95
340 485,64 | 486,4 2

341 506,63 | 507 1,57
342 506,63 | 507 1,76
343 504,61 | 5053 | 1,65
344 504,61 | 5053 | 1,71
345 478,57 | 4793 | 1,65
346 478,57 | 4793 | 1,77

2




347

436,54

437

1,33

2

348

436,54

437

1,41

2

349

401,51

402,3

1,69

2

350

458,61

459,5

1,32

2

QC-
ACN-
AA-XB

351

458,61

459

1,67

2

QC-
ACN-
AA-XB

352

487,65

488 5

0,8

353

430,60

4315

1,19

2

354

487,65

488 4

0,8

ACN-
TFA-




234

QC-
ACN-
TFA-

XB

QC-

ACN-

AA-XB

QC-
ACN-

AA-XB

QC-
ACN-

AA-XB

QC-
ACN-
TFA-

XB

QC-
ACN-
TFA-

XB

0,8

1,31

1,26

1,42

0,85

0,74

509

509

1

2

457

2

2

470

355

356

358

360

361
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362

472,64

4732

1,28

2

ACN-
AA-XB

363

444,63

445 4

1,37

2

QC-
ACN-
AA-XB

364

458,65

4591

1,43

2

QC-
ACN-
AA-XB

365

460,63

461,2

1,25

2

QC-
ACN-
AA-XB

366

469,64

470

1,69

2

QC-
ACN-

367

416,57

4183

1,2

ACN-

368

501,68

502,3

1,23

2
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369

416,57

417,1

1,32

2

QC-
ACN-
AA-XB

370

478,59

4789

2,06

2

QC-
ACN-
AA-XB

371

440,60

440,9

1,7

372

absN™~0OH

N

486,66

486,9

1,08

>

QC-
ACN-
TFA-

373

498,60

4989

1,87

2

QC-
ACN-

374

478,59

4792

1,12

2

QC-
ACN-
TFA-

375

440,60

4412

1,06

2

QC-
ACN-
TFA-




237

376

498,60

4992

1,68

2

QC-
ACN-
AA-XB

377

486,66

486,9

1,32

2

378

458,65

458,97

1,1

ACN-
TFA-

379

446,60

446,9

0,95

2

380

456,64

4571

1,41

2

381

506,65

506,9

1,14

2

QC-
ACN-
TFA-

382

520,70

521,2

1,08

2

QC-
ACN-
TFA-




238

QC-
ACN-
AA-XB

QC-
ACN-
AA-XB

QC-
ACN-
TFA-

QC-
ACN-
AA-XB

ACN-
TFA-

QC-
ACN-
TFA-

QC-
ACN-
AA-XB
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390

444,63

4453

1,3

QC-
ACN-

391

474,65

4753

1,36

2

QC-
ACN-
AA-XB

392

486,66

4874

0,79

2

QC-
ACN-
TFA-

393

486,66

487

1,17

QC-
ACN-
AA-XB

394

522,70

523,1

1,56

2

QC-
ACN-
AA-XB

395

538,70

5393

1,85

2

QC-
ACN-
AA-XB

396

501,68

502,3

1,27

2

QC-
ACN-
AA-XB
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397

497,65

4982

1,3

QC-
ACN-

398

473,63

4743

1,56

2

QC-
ACN-
AA-XB

399

497,65

520,1

1,4

400

487,65

488,2

0,79

2

QC-
ACN-
TFA-

401

472,64

4732

1,54

2

QC-
ACN-
AA-XB

402

522,70

5232

1,8

403

487,65

4881

1,66

2

QC-
ACN-
AA-XB
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404

501,68

502,2

1,49

2

QC-
ACN-
AA-XB

405

538,70

5392

0,86

2

QC-
ACN-
TFA-

406

473,63

474,1

1,53

QC-
ACN-
AA-XB

407

456,64

4572

1,43

2

QC-
ACN-
AA-XB

408

501,68

502,2

1,44

2

QC-
ACN-
AA-XB

409

446,60

447

0,99

2

QC-
ACN-
TFA-

410

501,68

502,2

0,84

2

QC-
ACN-
TFA-




242

QC-
ACN-

AA-XB

QC-
ACN-

AA-XB

QC-

ACN-
AA-XB

QC-

ACN-
AA-XB

QC-
ACN-

AA-XB

QC-

ACN-
AA-XB

1,39

1,19

1,48

1,37

1,57

1,41

523,4

H3CW

411
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418

508,67

509,3

1,55

2

QC-
ACN-

419

534,72

535,3

1,66

2

QC-
ACN-
AA-XB

420

487,65

4883

1,37

2

QC-
ACN-
AA-XB

421

442,61

443,1

1,29

>

422

487,65

488,29

1,48

2

QC-
ACN-
AA-XB

423

562,66

563,4

1,39

2

QC-
ACN-
TFA-

424

472,64

4733

1,38

2

QC-
ACN-
AA-XB
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425

522,71

5232

1,44

2

QC-
ACN-
AA-XB

426

442,61

4433

1,31

2

QC-
ACN-
AA-XB

427

522,71

5232

1,62

2

QC-
ACN-
AA-XB

428

495,68

496,2

2,22

QC-
ACN-

429

460,63

461

1,21

2

QC-
ACN-
AA-XB

430

472,64

473 4

0,77

2

431

460,63

461

0,83

2
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432

455,61

4562

1,23

2

QC-
ACN-
TFA-

433

495,68

496,1

2,34

2

QC-
ACN-
AA-XB

434

467,62

467,9

0,79

2

435

484,65

485,2

0,81

>

436

467,62

4683

1,96

2

QC-
ACN-
AA-XB

437

484,65

4853

1,14

2

QC-
ACN-
AA-XB

438

532,71

533,4

1,41

2

QC-
ACN-
AA-XB
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439

458 61

4594

1,01

2

QC-
ACN-
TFA-

440

458,61

4593

0,97

2

QC-
ACN-
TFA-

441

497,65

497.9

1,77

2

QC-
ACN-
AA-XB

442

499,66

500,2

1,51

QC-
ACN-
AA-XB

443

499,66

500,2

1,58

2

QC-
ACN-
AA-XB

444

502,66

503,1

1,45

2

ACN-
AA-XB

445

HsCu S//O

520,70

521,4

0,81

2

QC-
ACN-
TFA-
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446

509,67

510,3

0,78

2

QC-
ACN-
TFA-

447

509,67

510,4

0,8

QC-
ACN-
TFA-

448

520,70

521,4

0,83

2

QC-
ACN-
TFA-

449

529,69

530,3

1,4

QC-
ACN-
AA-XB

450

508,69

509,4

1,25

2

QC-
ACN-
AA-XB

451

486,66

4873

0,9

ACN-
TFA-

452

508,69

509,4

0,84

2

QC-
ACN-
TFA-




248

453

486,66

487 4

1,41

2

QC-
ACN-
AA-XB

454

536,74

5372

0,84

2

QC-
ACN-
TFA-

455

536,74

5374

1,86

2

QC-
ACN-
AA-XB

456

526,69

5274

1,09

2

QC-
ACN-
TFA-

457

547,72

548.4

1,86

2

QC-
ACN-
AA-XB

458

547,72

548,1

1,78

2

QC-
ACN-
AA-XB

459

526,69

527.4

1,8

QC-
ACN-
AA-XB
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460

536,74

5372

0,77

2

ACN-
TFA-

461

552,74

553,4

0,86

2

462

515,71

516,1

0,94

463

531,71

532.4

0,95

>

QC-
ACN-
TFA-

464

548,75

549,1

0,85

2

465

520,70

521,4

1,46

2

466

402,55

403,3

0,85

2

QC-
ACN-
TFA-
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467

515,71

516,4

0,78

2

ACN-
TFA-

468

531,71

532.4

1,52

2

QC-
ACN-
AA-XB

469

402,55

4033

0,87

2

QC-
ACN-
TFA-

470

ZT

520,70

5214

1,84

2

QC-
ACN-
AA-XB

471

548,75

549.4

0,96

2

QC-
ACN-
TFA-

472

472,64

473 4

0,8

QC-
ACN-
TFA-

473

472,64

473 4

0,82

2

QC-
ACN-
TFA-
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QC-

ACN-

AA-XB

QC-

ACN-

AA-XB

QC-

ACN-

AA-XB

QC-

ACN-

AA-XB

QC-
ACN-
TFA-

XB

QC-
ACN-

AA-XB

QC-
ACN-

TFA-

1,18

1,86

2,17

1,34

1,62

1,95

0,93

)9

574

4

b

549

5

2

487

5

2

549

)5

563

474

477

480




QC-
ACN-
AA-XB
QC-
ACN-
AA-XB
QC-
ACN-
TFA-
XB
QC-
ACN-
TFA-
XB
QC-
ACN-
AA-XB
QC-
ACN-
TFA-
XB
QC-
ACN-
TFA-
XB
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488

531,71

532,6

1,52

2

QC-
ACN-
AA-XB

489

515,71

516,5

1,9

ACN-
AA-XB

490

529,69

5522

1,38

2

QC-
ACN-
AA-XB

491

428,58

429,4

1,26

2

492

470,67

236,1

1,51

2

QC-
ACN-
AA-XB

493

470,67

4714

2,55

2

QC-
ACN-
TFA-

494

541,74

5423

2,34

2

QC-
ACN-
AA-XB

495

515,71

516,5

0,88

2

ACN-
TFA-
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496

HsC,

H
N

557,74

5583

1,03

2

QC-
ACN-
TFA-

497

541,74

564,2

2,33

2

QC-
ACN-

498

557,74

558.4

0,92

2

QC-
ACN-
TFA-

499

546,72

5474

1,56

>

QC-
ACN-
AA-XB

500

546,72

547

1,09

2

501

473,63

4745

0,87

2

502

472,64

473 4

1,69

2
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503 472,64 | 4733 | 1,74
504 504,65 | 5053 | 1,48
505 504,65 | 5054 | 1,54
506 420,54 | 4213 | 131
507 420,54 | 4213 | 136
508 533,70 | 534 1,59
509 533,70 | 5343 | 1,66

2




256

510

554,73

555.4

2,09

2

511

554,73

5553

2,03

2

512

348,49

3493

1,63

2

513

350,47

3513

0,58

>

514

365,48

366

0,67

2

ACN-
TFA-

515

364,49

365,3

0,99

2

QC-
ACN-
AA-XB

516

374,49

375,1

1,15

2

QC-
ACN-
AA-XB

517

375,48

376

0,99

2

QC-
ACN-
TFA-




QC-
518 37449 | 3749 | 095 | ACN-
AA-XB
QC-
519 378,52 | 379 1,47 | ACN-
AA-XB
520 390,49 | 3914 | 052 | BI
521 388,52 | 3893 | 058 | BI
522 362,52 | 3633 | 146 E
523 404,52 | 4051 | 125 E
524 408,48 | 4091 | 123 E
525 388,52 | 3892 | 2,46 R
526 379,50 | 3807 |2524| D
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527 448,61 | 4493 | 052 | BI
528 420,56 | 4213 | 051 | BI
529 449,60 | 4503 | 052 | BI
530 435,57 | 4363 | 051 | BI
531 449,60 | 4503 | 051 | BI
532 44557 | 4463 | 054 | BI
533 459,60 | 4603 | 0,55 | BI
534 430,56 | 4313 | 055 | BI

2




259

535 446,56 | 447 053 | BI
QC-
536 461,57 | 462 1,4 | ACN-
AA-XB
QC-
ACN-
537 475,60 | 476,1 | 0,72
TFA-
XB
538 44458 | 4453 | 055 | BI
539 45960 | 4603 | 055 | BI
540 473,63 | 4744 | 056 | BI
541 460,63 | 4614 | 058 | BI
542 43458 | 4354 | 053 | BI

2




260

543 462,64 | 4634 | 055 | BI
544 44960 | 4504 | 0,52 | BI
545 463,63 | 4644 | 054 | Bl
546 450,63 | 4514 | 055 | BI
547 446,60 | 4473 | 055 | BI
548 462,60 | 4639 | 052 | BI
QC-
549 47560 | 4764 | 1,15 | ACN-
AA-XB
QC-
550 459,60 | 460 1,4 | ACN-

AA-XB
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551 473,63 | 474 | 053 | BI
552 480,63 | 4813 | 053 | BI
553 413,53 | 4143 | 0,63 | BI
554 496,63 | 4973 | 0,56 | BI
555 42953 | 4309 | 058 | BI
556 49466 | 4953 | 06 Bl
557 42756 | 4283 | 0,66 | BI
QC-
558 44754 | 448 1,12 | ACN-

2




QC-
559 431,54 | 4324 | 067 | ACN-
AA-XB
QC-
560 445,57 446 1,16 | ACN-
AA-XB
HyC—
561 471,61 471,9 0,53 B1
H3C"'N
562 487,61 487,9 0,51 Bl
X
563 O 48564 | 4859 | 052 | BI
564 483,05 | 4719 | 053 | BI
QC-
565 47001 | 4703 | 146 | ACN-
AA-XB
QC-
ACN-
566 45500 | 4554 | 071
TFA-




263

QC-
ACN-

567 484,04 | 4845 | 0,74
TFA-
XB
QC-
568 441,02 | 441,1 | 139 | ACN-
AA-XB
QC-
569 455,04 | 455,15 ACN-
; ; 084 | 1pa
XB
570 484,04 | 4839 | 053 | BI
571 471,04 | 4719 | 054 | Bl
572 460,63 | 4612 | 16 E
573 514,62 | 5152 | 2,14 E
574 46455 | 4652 | 1,66 E

2
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575 472,64 | 4732 | 15
576 489,62 | 4902 | 1,52
577 493,59 | 4941 | 1,85
578 44458 | 4452 | 1,94
579 460,58 | 4612 | 1,88
580 47759 | 4783 | 14
581 473,63 | 4742 | 1,54
582 498,62 | 4993 | 1,63

2
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583 49359 | 4943 | 136 E
584 48962 | 4902 | 15 E
585 47759 | 4782 | 1,89 E
586 473,63 | 4742 | 1,55 E
587 476,63 | 4772 | 1,56 E
588 44855 | 4493 | 1,71 E
589 488 64 | 4892 | 1,46 E

QC-

ACN-
590 43454 | 4354 | 094

TFA-
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591

504,64

505,5

1,23

2

592

434,54

4352

1,08

2

QC-
ACN-
TFA-

593

448 57

448 9

1,3

QC-
ACN-

594

404,52

405,4

1,01

>

QC-
ACN-
TFA-

595

462,55

4633

1,31

2

596

392,46

393,2

597

492,62

4936

1,28

2

ACN-
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598

462,60

463

1,22

2

ACN-
TFA-

599

464,57

4652

1,11

2

600

420,52

4212

1,17

2

601

337,38

338

0,77

>

Bl

602

505,62

506,2

1,01

2

QC-
ACN-
TFA-

603

448 57

449

1,22

2

QC-
ACN-
AA-XB

604

526,66

527.5

0,98

2

605

504,68

505,5

1,51

2
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606

462,60

462,9

1,51

2

QC-
ACN-
AA-XB

607

490,61

4912

1,33

2

QC-
ACN-
AA-XB

608

406,49

4073

0,96

2

QC-
ACN-
TFA-

609

491,60

492

1,28

2

QC-
ACN-
AA-XB

610

448 57

449 4

2

QC-
ACN-
AA-XB

611

504,68

505,5

1,3

612

420,52

421

1,4

613

478,60

4792

1,2

QC-
ACN-
AA-XB
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614

448 57

449 4

0,99

2

QC-
ACN-
TFA-

615

473,63

474,25

1,31

2

QC-
ACN-
AA-XB

616

460,58

4613

1,38

2

QC-
ACN-
AA-XB

617

374,49

375

0,7

QC-
ACN-
TFA-

618

402,55

403,2

0,99

2

QC-
ACN-
TFA-

619

461,57

4622

1,24

2

QC-
ACN-
AA-XB

620

376,46

377.4

0,96

2

621

494,66

4952

0,77

2




270

622

473,63

4741

0,98

2

623

402,55

402,9

0,72

2

624

480,63

4814

1,19

2

QC-
ACN-
AA-XB

625

475,60

476,3

1,22

2

QC-
ACN-
AA-XB

626

472,64

4732

0,78

2

QC-
ACN-
TFA-

627

475,60

4762

0,73

2

QC-
ACN-
TFA-

628

447 54

4482

0,67

2

QC-
ACN-
TFA-

629

404,52

405

1,1

QC-
ACN-
AA-XB
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630

475,60

476 4

0,74

2

QC-
ACN-
TFA-

631

44557

4462

1,19

2

QC-
ACN-
AA-XB

632

460,58

4612

1,19

2

QC-
ACN-
AA-XB

633

542,73

5433

1,04

2

634

482,60

483

1,22

2

635

458,61

45922

1,23

2

ACN-
AA-XB

636

494,66

4952

1,54

2

QC-
ACN-
AA-XB

637

ZT

Hs;C

458,61

4591

1,43

2

QC-
ACN-
AA-XB
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638

HaC-

N
CH; O

461,57

4624

0,74

2

QC-
ACN-
TFA-

639

404,52

405

1,12

2

QC-
ACN-
AA-XB

640

496,63

4971

1,42

2

641

460,63

461,1

0,78

2

QC-
ACN-
AA-XB

642

496,63

4971

1,47

2

QC-
ACN-
AA-XB

643

474,61

4753

0,71

2

QC-
ACN-
TFA-

644

459,60

460,5

1,2

QC-
ACN-

645

419,49

4203

0,93

2

QC-
ACN-
AA-XB




646

417,52

418 4

0,96

2

ACN-
AA-XB

647

468,58

469 4

0,78

2

QC-
ACN-
TFA-

648

362,44

363,3

0,65

2

QC-
ACN-
TFA-

649

360,47

3613

0,69

2

QC-
ACN-
TFA-

650

44557

446

0,98

2

QC-
ACN-
TFA-

651

443,52

444 4

0,74

2

652

44754

448 4

0,68

2

653

466,60

467 4

0,8

ACN-
TFA-




654

432,57

433 4

0,84

2

QC-
ACN-
TFA-

655

404,52

405,2

1,2

QC-
ACN-
AA-XB

656

402,55

403,3

0,89

2

QC-
ACN-
TFA-

657

434,54

435,41

0,83

QC-
ACN-
TFA-

658

432,57

4332

1,48

2

QC-
ACN-
AA-XB

659

476,58

4774

1,42

2

QC-
ACN-
AA-XB

660

434,54

4351

1,02

2

QC-
ACN-
TFA-

661

406,49

4073

1,26

2

QC-
ACN-
AA-XB




662

390,49

3912

0,99

2

ACN-
AA-XB

663

475,60

4762

0,79

2

QC-
ACN-
TFA-

664

474,61

4753

1,41

2

QC-
ACN-
AA-XB

665

380,49

381,1

1,34

2

QC-
ACN-
AA-XB

666

392,46

3932

0,75

2

667

422,53

4232

0,75

2

668

477,57

4783

1,06

2

ACN-
AA-XB

669

366,47

367,1

0,86

2

QC-
ACN-
AA-XB




670

405,50

4063

1,38

2

QC-
ACN-
AA-XB

671

392,46

393,1

0,97

2

ACN-
AA-XB

672

491,60

4923

1,06

2

QC-
ACN-
AA-XB

673

404,52

405,2

1,2

QC-
ACN-
AA-XB

674

496,63

4973

1,35

>

QC-
ACN-
AA-XB

675

366,47

367

0,77

2

QC-
ACN-
TFA-

676

392,46

3933

0,76

2

QC-
ACN-
TFA-

677

451,57

4522

0,95

2

QC-
ACN-
AA-XB

678

408,55

4093

0,82

2

QC-
ACN-
TFA-




679

366,47

3672

0,97

2

ACN-
AA-XB

680

389,51

390,1

1,13

2

QC-
ACN-
AA-XB

681

402,55

403,1

1,24

2

QC-
ACN-
AA-XB

682

418,55

419,4

0,77

2

QC-
ACN-
TFA-

683

458,61

4589

1,31

2

QC-
ACN-
AA-XB

684

479,64

480,1

1,47

2

QC-
ACN-
AA-XB

685

473,63

4743

1,49

2

QC-
ACN-
AA-XB

686

444,58

4452

0,92

2

ACN-
AA-XB
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687

444,58

4451

0,73

2

QC-
ACN-
TFA-

688

471,57

4722

QC-
ACN-
AA-XB

689

475,60

4759

1,28

2

QC-
ACN-
AA-XB

690

373,50

374,1

0,84

2

691

457,62

4579

1,64

2

692

388,52

389,1

0,72

2

693

462,60

463

1,29

2

694

429,57

4302

0,71

2

ACN-
TFA-




695

494,66

495 4

1,14

2

ACN-

696

473,63

474,37

1,07

2

697

390,49

3913

0,95

2

ACN-

698

496,63

497,3

1,09

2

QC-
ACN-
AA-XB

699

475,60

476 4

0,76

>

ACN-
TFA-

700

446,56

4473

1,08

2

QC-
ACN-
AA-XB

701

460,63

4614

1,1

ACN-

702

472,64

473 4

1,12

2

703

458,61

4594

1,2
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QC-
704 45458 | 4549 | 135 | ACN-
AA-XB
QC-
ACN-
705 469,60 | 470,47 | 0,74
TFA-
XB
QC-
706 47461 | 4754 | 1,1 | ACN-
AA-XB
707 47461 | 4754 | 127 E
708 504,60 | 505 126 E
709 496,63 | 497 1,05 E
710 47461 | 4753 | 127 E
711 47461 | 4753 | 133 E
712 47560 | 4763 | 1,55 E

2




713 468,57 | 469 1,8
714 515,66 | 5164 | 1,35
715 446,56 | 4473 | 1,43
716 429,53 | 4303 | 1,94
717 602,77 | 6033 | 1,34
718 47461 | 4754 | 134
719 461,57 | 4623 | 1,29
720 504,60 | 5053 | 1,26
721 47461 | 475 127

2
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722 560,70 | 561 1,5
723 432,57 | 4333 | 132
724 458,61 | 4593 | 1,46
725 461,57 | 4623 1,3
726 602,77 | 603 1,34
727 47461 | 4754 | 138
728 47461 | 4753 | 135
729 502,66 | 503,3 | 1,41
730 468,57 | 469 1,8
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731 48962 | 4901 | 134 E
732 44956 | 450,1 | 1,19 E
733 47555 | 4761 | 1,29 E
734 47449 | 4751 | 1,86 E
QC-
735 44056 | 4412 | 132 | ACN-
AA-XB
QC-
736 47058 | 4709 | 1,57 | ACN-
AA-XB

ITpumep 737
6-(5-((25,5R)-2,5-pumernnnunepasut- 1 -mn)-3-uzonponui- 1 -nuppoino[ 3,2-b [nupuaun-2-ni)-
7,8-numetnn-[ 1,2, 4]rpuasono[ 1,5-a|nupunun
CH;

HsC CH; (737)
IIpomexxyrounoe coenunenne 737A: tper-Oyrun-5-((2S5,5R)-4-(Tper-OyTokcukapbonmn)-2,5-
auMeTununepasus- 1-un)-2-(7,8-numernn-[ 1,2, 4] tpuazono| 1,5-a|nupuann-6-wmn)-3-

uzonponui-1 H-muppono[3,2-b] mupunun-1-kapbokcunar



CHs CHs (737A)
Cycnensuro Tper-0yTun-5-opom-2-(7,8-numernn- 1,2,4]rpuazonol 1,5-alnupuaun-6-mn)-3-
usonponui-1 H-nuppono[3,2-b Jmupunnn-1-kapbokcunara (600 mr, 1,24 mMmonb), Tper-OyTHI
(2R,59)-2,5-numernnnunepasus- 1 -kapookcunara, HCI (466 mr, 1,86 mmons), Pd2(dba); (113 wmr,
0,124 mmonb), nunuknorekcui(2’,6’-nu-u3onponokcu-[ 1,1’ -0udennn]-2-nn)pochuna (69,4 wmr,
0,149 mmonns), u Cs2COs (1,82 1, 5,57 mmounb) B 1,4-nuokcane (12,5 Mi1) B peakLIMOHHOM COCYZe
C KpBIIIKON € MpenoxXpaHUTeNbHONH nuadparMoili M MAarHUTHOM MELIANKON Jera3upoBaiu
ra3oo0pasHbIM a30TOM B TeueHHe 5 MUHYT. PeakiMOHHBIN COCYJ reépMETUYHO YKYIOPUBAIU U
NIOMEIAJI B HarpeBaTeNbHbIi 010k ¢ nepemernnBanueM npu 105 °C B Teuenue 6,5 yacos, 3aTem
OXJIAKAAJIH 10 KOMHATHON TEMIIEpPaTyphl, U OCTABIISUIA NTPU KOMHATHOH TeMIlepaType B TeUeHUE
HouM.  Peakumio  3ateM  BO30OHOBisM  jpobaBneHuem  Ttper-Oytun  (2R,5S)-2,5-
numeTununepasun- 1 -kapookcunara, HCI (233 wmr, 0,93 mmonb), Pda(dba)s (57 mr, 0,062 MMoJib),
aurmkiorekcuin(2’,6’-nu-uzonponokcu-[ 1,1’ -6udennn]-2-un)pocpuna (35 mr, 0,075 Mmob), u
Cs2COs (908 wr, 2,79 MMoJIb), Aera3upoBaid ra3o00pasHbIM a30ToM, u HarpeBaiau a0 105 °C ¢
nepeMeInuBaHiueM B TeueHue eie 4 4acoB. [10 3aBepiueHnn, peakKLHOHHYI CMECh OXJIAKAAHU 10
KOMHATHOW TEeMIepaTypbl U OCTABJSUIM TMPH KOMHATHOW TEeMIepaTtype B TEYCHUE HOYH.
PeakunoHHyl0 cMech 3aTeM (MIBTPOBAIM, KOHLEHTPUPOBAIHM, W mepeHocuan B DCM.
HeouunieHnHoe BemecTBO OYHMINAIM METOJOM KOJIOHOYHOW XpoMmarorpaduy Ha CHIIMKArene
nomoinsto npudopa Teledyne Isco ¢ amoumeit Hex/EtOAc 0-100% ¢ monyueHneM TpeT-0yThit-5-
((28,5R)-4~(Tper-OyTokcukapOoHm)-2, S-quMeTununepasus- 1 -mn)-2-(7,8-qume -
[1,2,4]rpuazono[ 1,5-a]mupunus-6-un)-3-nzonponui- 1 H-nuppono[3,2-b|mupunms- 1 -
kapOokcmnata (698 wmr, 1,130 mmons, 91 % Beixoxn). Bpems ynepskusanus npu XKXMC 1,26 [TS].
MC (E") m/z: 618,7 (M+H).

IIpumep 737:

TpeT-byTun-5-((25,5R)-4-(Tper-OyTokcukapOormn)-2,S-qumeruinunepasus- 1 -um)-2-(7,8-
numerui-[ 1,2,4]tpuazono| 1,5-a]mupuann-6-mn)-3-uzonponui- 1 H-muppono| 3,2-b jnrupunus-1-
kapOokcunar (698 mr, 1,13 mmons) cycnienauposanu B TFA (6 mir) mpu KOMHaTHOH Temmeparype
U TIepEeMEIINBAIA B TeUeHHE 3 4acoB. PEaKIIMOHHYI0 CMeCh 3aTeM KOHLIEHTPHPOBAJIH, TIOBTOPHO
pacteopsimn B CHCI3/iPrOH 3/1 u melitpammsosamu 1,5M BogasiM pactBopom K>HPO,; B

nenuTenbHOH BOpoHKe. OpraHuYecKuil CJIOM OTAENsUIH, CYIIMIM Haj Cyiab(paToM HaTpHs,
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¢unbTpoBaNM, W KOHLEHTPHPOBAJIM C IMIOJyYEHHEM BEIIECTBA, YTO OIEHUBAIOCH Kak
KOJIMYECTBEHHbIN BBIXOJL 6-(5-((2S,5R)-2,5-pumerunnunepasus- 1 -mn)-3-n3onponmi- 1 H-
nuppono|3,2-b lrupunnn-2-un)-7,8-gumernn-[ 1,2,4]rpuazono[ 1,5-alnupuanna (1,13 Mmons).
Jis ueneil ompereneHuss XapaKTEPUCTUK, MOPLMIO HEOUUIIEHHOrO MPOAYKTa U3 OTHAEIbHOIO
npemnapara 6-(5-((25,5R)-2,5-numernnnunepasus- 1 -mn)-3-u3onponui- 1 H-muppono[ 3,2-b]
nupuaAnH-2-mn)-7,8-mumernn-[ 1,2, 4]rpuazono[ 1,5-alnupuausa, NOJYy4EeHHOTO B MEHBIIEM
macmrtabe, oummanu MeroxoMm mnpenaparuBHoW JKX/MC ¢ UCMONB30BaHHUEM CIIEIYIOMIHUX
ycnosuii: Kononka: XBridge C18, 200 MM x 19 MM, 5-mkm uactuier, [TonsrkHas dasza A: 5:95
arieroHuTpwi: Boaa ¢ 0,1% tpudropykcycHoii kucnoroii; [Togsmkaas gaza B: 95:5 aneronurpu:
Boga ¢ 0,1% tpudropykcycHol kucnoroit, I'paguent: O-munyTHOE BbinepskuBanue mnpu 0% B, 0-
40% B B Teuenue 20 MuHYT, 3aTeM 4-MUHYyTHOE Bblep:kuBanue npu 100% B; Cxopocts smonuu:
20 mn/mun; Temnepatypa xononku: 25 C. Ot6op dpaxumu 3anyckanu no curaanam MC u YO.
Coneprkarue npoaykT Gppakiuyu OObEAMHSIIN U CYLIHIIA METOAOM LIEHTPOOEKHOTO HCIIAPEHHUS C
NOJyUEeHUEM 6-(5-((25,5R)-2,5-numernnnunepasus- 1 -uin)-3-uzonpomnui- 1 H-nmuppono| 3,2-
b]mupunun-2-un)-7,8-qumernn-[ 1,2,4|tpuasono[ 1,5-a]Jnupuauna, TFA (15,5 wr). Bpews
ynepxusanust mpu JKXMC 0,93 [QC-ACN-TFA-XB]. MC (E") m/z: 418,5 (M+H). BoiGpanHbie
maxu AIMP: 'H IMP (500 MT', DMSO-ds) & 11,09 (s, 1H), 9,03 (br s, 1H), 8,78 (s, 2H), 8,47 (s,
1H), 7,64 (br d, J=8,9 Hz, 1H), 6,82 (br d, J=8,5 Hz, 1H), 4,18-4,04 (m, 1H), 3,67-3,53 (m, 1H),
3,45-3,33 (m, 1H), 3,11-2,97 (m, 1H), 2,86-2,75 (m, 1H), 2,59 (s, 3H), 2,17 (s, 3H), 1,42-1,35 (m,
6H), 1,29 (br d, J=6,4 Hz, 3H), 1,16 (br d, /=6,4 Hz, 3H).

ITpumep 738
1-((2R,55)-4-(2~(7,8-numeTun-[ 1,2, 4]tpuazono| 1,5-a|nupuann-6-mn)-3-uzonponwi- 1 H-

npposo| 3,2-b Jmupunns-5-un)-2, S-qumernnnunepasus- 1 -wn)-2-(muppoauaus- 1 -uim)stan-1-oH

HsC CHs; (738)
ITpomesxyrounoe coenuaerne 738A: 2-xmnop-1-((2R,55)-4-(2-(7,8-numern-[ 1,2,4|tpuazono| 1,5-
a|mupuauH-6-n1)-3-u3onponwi- 1| H-nupporno[ 3,2-b jmupunns-5-mn)-2, S-numerunnunepasus- 1 -

WI1)3TaH-1-0H



HeC  CHs (7334)
6-(5-((28,5R)-2,5-numerunnunepasus- 1 -mn)-3-nzonponui- 1 H-nuppono[ 3,2-b nupuaun-2-mn)-
7,8-numetun-[ 1,2 4]rpuazono[ 1,5-a]lnupuaun (0,496 mmons) cycnenauposanu B DCM (4 mo).
Et;N (0,346 mun, 2,48 mmonb) u 2-xjnopaueruixiopun (0,079 mn, 0,992 mmons) noGasnsiau
NIOCJIEIOBATENbHO. PeakIMOHHYI0 CMeCh NepeMeIInBaIN P KOMHATHON TEMIIEpaType B TEUCHHE
30 munyt. Eme ongny anuksoty 2-xnopauermuxiopuzaa (0,025 mu, 0,314 mMmonb) noGaBisiiu.
PeakuinoHHYIO0 CMeCh MepeMelInBaiy B TeueHue eme 2 MUHyT. Peakuuio racunm nobaBieHueM
Boabl, DCM, u 1,5 M Bognoro pactBopa KoHPO4. Crnou pasgensiiu, u BOAHBIA CJIOH
skcrparupoBaiu nobasinenneM DCM. OObenuHEHHBIH OpraHUYeCKUH CIOW CYIIWIN Haj
cysb(haTom HaTpus, GUIBTPOBAIHN, U KOHIIEHTPUPOBAJIM C MOJTY4YE€HHEM HEOUHIIIEHHOT'O BEIeCTBa,
YTO OLEHUBAJIOCh KaK KOJWUYECTBEHHbIH BbIXOH 2-xJop-1-((2R,55)-4-(2-(7,8-numern-
[1,2,4]rpuazono[ 1,5-alnupuaun-6-mi)-3-usonpomnui- 1 H-nuppono[ 3,2-b Jnupunus-5-um)-2,5-
AMMeTHIUnepasus- 1 -mn)sTan-1-o1a (0,496 mmonb). Bpems ynepxxusanust npu XXXMC 0,70
[TS]. MC (E+) m/z: 494,4 (M+H).

IIpumep 738:
2-Xnop-1-((2R,55)-4-(2-(7,8-numernn-[ 1,2,4]tpuazono[ 1,5-a|mupuaun-6-wmn)-3-uzonponwi- 1 H-
npposo| 3,2-b jnupunns-5-un)-2, S-qumerTnnumnepasus- 1 -un)staH- 1 -on (0,0496 MMOJIb)
cycnengupoBasii B DMF (1 wmu). Iuppomununa (0,050 mu, 0,609 mmonb) nobaensuim, u
PEAKLIMOHHYIO CMECh NepeMellNBalId B TeueHue 19 vacoB mpu komHaTHOUW Temmneparype. Ilo
3aBEpPIICHUN, PEAKIMOHHYK) CMeCh pa30aBisuid HECKOJNBbKUMH KaruisiMu  Bonabl, DMF,
¢unbTpoBaNM, W ouMmamu MeropoM mpenapatuBHOW JKX/MC mnpu Cleayroumx yCIOBHSX:
Kononka: XBridge C18, 200 MM x 19 MM, 5-mkm uyactuubr, [Tonermxkhast dasza A: 5:95
artetoHuTpwii: Boaa ¢ 10 MM anerara ammonusi, [TonsmkHas daza B: 95:5 aueronurput: Boga ¢
10 MM aunerara ammonust; I'paguent: O-muHyTHOe BblAep:kuBaHue npu 16% B, 16-56% B B
tedeHne 20 MUHYT, 3aTeM 4-MuHyTHOe BbliepxkuBaHue npu 100% B; Cxopocts amonuu: 20
mi/muH, Temneparypa kojouku: 25 °C. Otbop ¢pakumm 3amyckaiau mo curHaigam MC.
Conep:xaiue mpoaykT Gppakuuu 0ObeIUHSUTH U CYIIIN METOAOM LEHTPOOEIKHOTO UCTIAPEHUS C
MOJyUEHUEM 1-((2R,55)-4-(2-(7,8-numeruin-[ 1,2, 4] tpuazono| 1,5-a|mupuann-6-wm)-3-
uzonponui-1 H-nuppono|3,2-b lmupunns-5-mn)-2,S-numernnnumnepasus- 1 -wn)-2-(muppoauIuH-

1-mn)aran-1-ona (14,2 mr, 0,027 mmons, 54,1 % Bexon). Bpemst yaepskusanus npu XKXMC 1,46
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[QC-ACN-AA-XB]. MC (E") m/z: 529,5 (M+H). Beibpaunbie nuku IMP (npucyTcTBOBaIU
potameps): 'H AMP (500 MI'u, DMSO-ds) 6 10,82 (s, 1H), 8,70 (br s, 1H), 8,45 (s, 1H), 7,54 (d,
J=8,9 Hz, 1H), 6,71 (brdd, J=8,8, 6,0 Hz, 1H), 2,80-2,72 (m, 1H), 2,56 (s, 3H), 2,15 (s, 3H), 1,76-
1,61 (m, 4H), 1,36 (br d, J/=5,8 Hz, 6H), 1,29-0,93 (m, 6H).

ITpumep 739
1-((2R,55)-4-(2~(7,8-numeTun-[ 1,2, 4]tpuazono| 1,5-a|nupuann-6-mn)-3-n3onponui- 1 H-

nuppodo[3,2-b|nupuann-5-un)-2,5-numernnnunepasus- 1 -un)-3-(nuppoaunus- 1 -um)npomnas-1-

OH

A
SR

TN
CHz S Z~\
H

HeC  CHs (7309

IMpomeskyrounbie  coemunenusi 739A wu  739B:  3-xmop-1-((2R,5S)-4-(2-(7,8-numernn-
[1,2,4]rpuazono[ 1,5-a]nupuaun-6-mi)-3-usonpomnui- 1 H-nuppono[ 3,2-b jnupunus-5-um)-2,5-
auMeTwinunepasus- l-umnponan-1-on u  1-((2R,55)-4-(2-(7,8-numernn-[ 1,2,4]tpuazono[ 1,5-
a]mupuauH-6-n)-3-u3onponwi- 1 H-nupposo[ 3,2-b jnupuaus-5-mn)-2, S-numerunnunepasus- 1 -
wi)npon-2-eH-1-oH

O

Hs;C CHs; (739A) H5;C CHj (739B)
6-(5-((28,5R)-2,5-pumernnnunepasut- 1 -mn)-3-nzonponui- | H-nuppono[ 3,2-b [nupuaun-2-mn)-
7,8-numetmin-[ 1,2 4]tpuazono[ 1,5-alnupuaun (0,496 mmonb) cycnenauposanu B DCM (4 mo).
Et;N (0,35 mi, 2,48 mmonb) u 3-xnoprnponanounxiopun (0,095 mu, 0,992 mmons) nobasinsim
MOCJIEIOBATEIbHO U PEAKLIMOHHYIO CMECh NEPEMEIINBAIN B Te4eHHe 15 MUHYT Npu KOMHATHOU
temmneparype. I1o 3aBepiueHny, peakuuio racuii. PeaknnoHHy0 cMech 00padaTeIBalIu MyTeM
pazbasnenwust Bonoit, DCM, u 1,5M Bognsim pactBopom KoHPO4. Opranndeckuii o OTaeNsIIHN
U BOAHBIA cioll skcTparupoBanu podasneHrneM DCM. OObeOUHEHHBI OPraHUYeCKHH CIIOH
CyWImiu Haj cyabdaTtoM HaTpus, (UIBTPOBANHM, W KOHLEHTPHUPOBAIN C MOJNYyYEHHEM
HEOYHIIEHHOIO BEeLECTBA, KOTOPOE NEPEHOCUIIN Ha CIEAYIOLINE CTaJUH KaK €CTh U OLIEHUBAJIOCH
KaK KOJHMYECTBEHHBIH BBIXOA obOoux BemectB (0,496 MMoOnp BCEero) B BHIE CMeECH
HEOIPEIEeNIEHHOTO COOTHOUeHus1  3-xyop-1-((2R,55)-4-(2-(7,8-numernn-[ 1,2,4]tpuazono[ 1,5-

a|mupuauH-6-n1)-3-u3onponwi- 1 H-nupporno[ 3,2-b jmupuans-5-mn)-2, S-numernnnunepasus- 1 -
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un)npomnad-1-ona (Bpems ynepskusanust npu XKXMC 0,72 [TS]. MC (E+) m/z: 508,5 (M+H)) u
1-((2R,55)-4-(2~(7,8-numeTun-[ 1,2, 4]tpuazono| 1,5-a|nupuann-6-mn)-3-uzonponwi- 1 H-
npposo| 3,2-b Jnupuann-5-un)-2, S-numernnnunepasus- 1 -un)npon-2-eH- 1 -oHa (Bpewms

ynepxxusanust ipu XKXMC 0,68 [TS]. MC (E") m/z: 472,5 (M+H).

IIpumep 739:

Cwmech 3-xnop-1-((2R,58)-4-(2-(7,8-numernn-[ 1,2,4 rpuaszono[ 1,5-a|mupunus-6-umn)-3-
usonponui-1 H-nupponol[3,2-b Jnupuann-5-mn)-2,5-numernnnunepasus- 1 -un)nponas- 1-ona u 1-
((2R,58)-4-(2-(7,8-numernn-[ 1,2,4]tpuazono[ 1,5-a|mupunus-6-un)-3-uzonponui-1 H-
npposno|3,2-b Jnupuann-5-un)-2, S-qumernnnunepasus- 1 -mwn)npon-2-eH-1-o1a (0,0413 mmonb)
cycienaupoBaiu B DMF (1 wmn). [Muppomunun (0,05 mm, 0,609 mmonb) nmobasnsnu u
PEAKLIMOHHYIO CMeCh IepeMelINBali NMPU KOMHATHON Temriepatype B TedeHue 20 uacos. Ilo
3aBEepIICHUH, pEAKLHOHHYI0 CMeCh pa30aBsuid HECKONbKMMH KaruisiMd  Boabl, DMEF,
¢unpTpoBany, M oummany MeronoM npemnapatuBHOH JXX/MC mpu cieayromux YCIOBHSX:
Kononka: XBridge C18, 200 MM x 19 MM, 5-mxm wactuusl, [lonBmwkHas ¢asza A: 5:95
anetoHUTpwI. Boga ¢ 10 MM auerara ammonusi;, [Tonsmwknas ¢asa B: 95:5 aneronurpuin: Bona ¢
10 MM anerara ammoHnusi; I'paguent: O-muHyTHOe BhIep:kuBaHue npu 15% B, 15-55% B B
teyeHne 20 MuUHYT, 3ateM 4-muHyTHOe BbinepxkuBaHue npu 100% B; Cxopocts amonuu: 20
mi/muH, Temnepatrypa kojouku: 25 C. OtOop ¢pakumu 3amyckanu 1o curHaisam MC.
Conep:xainue mpoAyKT Gppakumuu 0ObeIUHSITH U CYLIUIN METOAOM LIEHTPOOEKHOTO UCTIAPEHUS C
MOJTyYeHUEM 1-((2R,55)-4-(2-(7,8-numerun-[ 1,2, 4] tpuazono| 1,5-a]Jmupuann-6-wm)-3-
uzonponwi-1 H-nupposno|[3,2-b Jnupunus-5-mn)-2,S-mumernnnumnepasus- 1 -wn)-3-(muppoauauH-
1-un)nponan-1-ona (18,0 mr, 0,032 mmoib, 78 % Bbxon). Bpems yaepxusanus npu XKXMC 1,07
[QC-ACN-TFA-XB]. MC (E") m/z: 543,4 (M+H). BoiGpannsie nuku SIMP (nmpucyTcTBOBaiuU
potamepsl): 'H SIMP (500 MI'u, DMSO-d¢) & 10,83 (s, 1H), 8,73 (br s, 1H), 8,47-8,44 (m, 1H),
7,54 (d, J=9,0 Hz, 1H), 6,76-6,67 (m, 1H), 2,81-2,62 (m, 3H), 2,57 (s, 3H), 2,16 (s, 3H), 1,68 (br
d, J/=2,8 Hz, 4H), 1,37 (br d, J=6,6 Hz, 6H), 1,30-0,94 (m, 6H).

ITpumep 740
6-(3-m3onponmn-5-(2,6-nuazacnupol 3.3 Jrenran-2-un)- 1 H-nuppono[ 3,2-b Jnupunus-2-nn)-7,8-

aumetun-[ 1,2,4tpuazonol 1,5-a|mupunux
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IIpomesxyTouHoe COeIlMHEHNE 740A: TpeT-OyTuin-5-(6-(Tper-OyTokcukapboHm)-2,6-
mnaszacripol3.3 rentan-2-nn)-2-(7,8-numernn-| 1,2,4rpuazono[ 1,5-a|nupunus-6-mumn)-3-

uzonponui-1 H-nuppono[3,2-b Jrupunnn-1-xkapbokcunar

BocN \j@
N

P9 CHa CH (7404)
Cycnensuro Tper-0yTun-5-opom-2-(7,8-qumernn-[ 1,2,4]rpuaszonol 1,5-alnupuaun-6-mn)-3-
uzonponwi-1 H-nupposno[3,2-b|nupunun-1-kapdbokcunara (150 mr, 0,310 mMmonb), TpeT-OyTHII

2,6-nuazacriupo|3.3|renran-2-kapbokcunara, 0,5 oxcamara (113 wmr, 0,464 wMMmoOInb),

npeaxaranusaropa 2-ro nokonenuss RuPhos (11 mr, 0,014 mmons), u Cs2COs (353 wmr, 1,084
mMmonb) B 1,4-nuokcane (3,1 mi) ngerasupoBany a30TOM B TE€UYEHHE 5 MHHYT B PEAKIIMOHHOM
COCyZile C KPBILIKOW C NpenoXpaHuTeNbHON auadparmMoii. PeakIMOHHBIH COCYA TepMETHYHO
YKYHNOpHBAJIM U MOMEIIANIU B HarpesarenbHblil 0ok npu 100 °C ¢ nepememmBanuem. Yepes 2
yaca, emie mnpenkatanuzatop 2-ro mokosieHus RuPhos (27 wmr, 0,035 mmomb) noGaBisiim,
CYCHEH3HMIO Jaliee Aera3upoBajid, U PEaKIHOHHYI CMech Bo3Bpamanmu obpatHo k 100 °C ¢
nepeMeIInBaHueM B TedeHue 2 4acoB. [0 3aBepiueHnH, peakHOHHYI0 CMech (DHIBTpPOBAIH,
KOHLIEHTPUPOBAJIN, U OYUINAINA METOJOM KOJIOHOUYHOH XpoMaTorpaduy Ha CHIIUKArese, SIOUpPYsI
Hex/EtOAc  0-100%, ¢  mnonyuyeHueM  TpeT-OyTui-5-(6-(Tper-OyTokcukapOoHm)-2,6-
nnazacnupo|3.3 Jrentan-2-mn)-2-(7,8-mumernn-| 1,2,4rpuazono[ 1,5-a|nupunus-6-min)-3-

w3onponwi-1 H-muppono[3,2-bJnupunun-1-kapbokcunara (124 wmr, 66,5 %  BbIXOR),

COZiepaKalero HEKOTOPOe KOIMYECTBO COBMECTHO 3JIIOUPYEMbIX IpuMecei. Bpems yaep:kupanus

npu YKXMC 0,99 [TS]. MC (E*) m/z: 602,3 (M+H).

IIpumep 740:

PactBop  Tper-OyTmin-5-(6-(Tper-OyTokcukapbonmn)-2,6-auazacnupo| 3.3 Jrenran-2-mn)-2-(7,8-
mametw-[ 1,2, 4] tpuazono[ 1,5-a]mupuann-6-mn)-3-uzonponui- 1 H-nuppono| 3,2-b mupuamus-1-
kapOokcunara (124 mr, 0,206 mmons) B TFA (3 M) nepemenuBaiy mpu KOMHATHOH TeMIIepaType
B TedeHue 2 yacoB. 1o 3aBepineHny, peakiIMOHHYI0 CMECh KOHIICHTPHPOBAIHN M OLICHUBAIH KaK
KOJIMYECTBEHHbIN BBIXOJL 6-(3-m3onponmi-5-(2,6-nuazacnupo| 3.3 renran-2-mn)-14-
nuppotio| 3,2-b Jmupunun-2-mn)-7,8-qumernn-| 1,2, 4]rpuasono[ 1,5-a]Jnupuauna, TFA (0,206
MMoItb). 90% 3TOro BellecTBa WCHOJB30BAIH Aajee Kak ecTb. 10% 3TOro BemecTsa OYHINAIN
metonoMm npenapatusHoi JKX/MC npu cnenyromux ycnosusix: Koyonka: XBridge C18, 200 MM
x 19 MM, S5-mxm wacruuer, [logBuxknas ¢aza A: 5:95 amerommtpwn: Boma ¢ 0,1%

tpudropykcycHor kucnoroi; I[lomemwkHast ¢asza B: 95:5 ameronurpun: Boma ¢ 0,1%
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TpudTopykcycHol kucnoroit; I'paaguent: O-munyTHOEe BBIAEp>kuBaHue mpu 0% B, 0-40% B B
tedenue 20 MUHYT, 3aTeM 4-mMuHyTHOe BbliepxkuBaHue npu 100% B; Cxopocts amronuu: 20
wi/muH, Temmepatypa kononku: 25 °C. Otbop ¢dpakumu 3amyckanu no curHaiam MC u YO,
Copnep:xamue nponykT Gpakiun 0ObeIUHSUTH U CYIIHIN METOIOM LEHTPOOSKHOTO HCIIAPEHUSI.
BemecrBo nmanee ounmanu meromom npenapatuBHON JKX/MC mpu crnenyromux yCIOBHSX:
Komnonka: XBridge C18, 200 MM x 19 MM, 5-mkm uyactuusr, Ilonemknast dasza A: 5:95
arieroHuTpw: Boaa ¢ 10 MM anerara ammonusi;, [lonsmwkHas ¢asza B: 95:5 aueronurput: Boga ¢
10 MM anerara ammoHus;, I'panuent: O-munyTHOE Bblnepxuanue npu 0% B, 0-40% B B Teuenue
20 muHYyT, 3aTeM 4-mMuHyTHOE BbinepkuBanue npu 100% B; Ckopocts smouuun: 20 Mi/MuH,;
Temnepatypa komonku: 25 C. Otbop ¢pakuuu 3amyckanu no curaagam MC. Copnepskamiue
NPOAYKT Ppakiuu OOBEAMHSAIN U CYLIMIIA METOJOM LIEHTPOOEKHOTO UCTIAPEHHSI C MOJyYEeHUEM
6-(3-u3omnponun-5-(2,6-nuazacnupo|[ 3.3 Jrenran-2-un)- 1 H-nuppono[ 3,2-b [nupuaun-2-nn)-7,8-
numerii-[ 1,2, 4]rpuaszono| 1,5-a]mupuanna (3,1 mr, 0,0075 mmons). Bpemsi yaepxuBanusi npu
XKXMC 1,21 [QC-ACN-AA-XB]. MC (E*) m/z: 402,0 (M+H). Bribpannsie nmuku SIMP: 'H IMP
(500 MI'y, DMSO-de) 6 10,85 (s, 1H), 8,75 (s, 1H), 8,46 (s, 1H), 7,52 (br d, /=8,5 Hz, 1H), 6,28
(br d, J=8,9 Hz, 1H), 4,00 (s, 4H), 2,84-2,77 (m, 1H), 2,16 (s, 3H), 1,36 (br d, /=6,7 Hz, 6H).

ITpumep 741
6-(3-m3onponun-5-(6-metnin-2,6-auazacnupol 3.3 Jrentan-2-wun)- 1 H-muppono[ 3,2-b jrupunus-2-

wn)-7,8-qumernn-[ 1,2, 4]rpuaszonol 1,5-a]nupuaun

Hs;C CH; (741)
6-(3-uzonponui-5-(2,6-nuazacnupo| 3.3 Jrenran-2-wn)- 1 H-nuppoino[ 3,2-b [mupunun-2-mmn)-7,8-
numetwii-[ 1,2, 4]rpuaszono[ 1,5-a]mupunun, TFA (15,93 mr, 0,0309 mmons) u EtsN (0,05 mn, 0,359
mMonb) cmemuBaid B DMF (1 mi). @opmansnerun (37% mac. B Bozge, 25 mki, 0,336 Mmonb)
n00aBISIM B PEAKLHMOHHBIA COCYZ C MOCIEOYIOIIUM 100aBICHHEM TPHALETOKCHOOPTUAPUAA
Hatpwust (54 mr, 0,255 Mmonb). PeakinoHHY0 CMeCh NepeMeInnBaIH P KOMHATHON TEMIIepaType
B TeueHne 90 muHyT. 1o 3aBeplneHnn, peakuuio racwiu nodaeieHueM Boabl, 1,5 M BOAHBIM
pactBopoM KoHPO4, 1 DCM. Opranuuecknii Cioi OTAESUIN U KOHLUEHTpupoBainu. Heounmennoe
BemecTBo pacTBopsui B DMF nutst ounctku meronom npenaparusaoii XKX/MC npu cienyommx
ycnoBusix: Komonka: XBridge C18, 200 MM x 19 MM, 5-mkm wyactuusr, [Togsmkaas daza A: 5:95
artetoHuTpwi: Boaa ¢ 0,1% tpudropykcycHoii kucnotoii; [Togsmkras pasa B: 95:5 aneronuTpu:

Boza ¢ 0,1% tpudropykcycHol kucnoroid;, I paguent: O-munyTHOE BhInepskuBanue mpu 0% B, 0-
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40% B B Teuenue 20 MUHYT, 3aTeM 4-MUHYyTHOE Bbliep:kuBanue npu 100% B; Ckopocts amrouuu:
20 myr/muH, Temneparypa konouku: 25 °C. Otdop dpakmun 3anyckanu o curHaiam MC u Y.
Copnep:xamue mponykT Gppakiun 0ObeIUHSUIH U CYIIHIN METOIOM LEHTPOOSKHOTO HCIIAPEHUSI.
BemecrBo nmanee ounmanu meromom npenapatuBHON JKX/MC mpu crnenyromux yCIOBHUSIX:
Kononka: XBridge C18, 200 MM x 19 MM, 5-mkm uactuusr, Ilonemxknast dasza A: 5:95
arieroHuTpwi. Boaa ¢ 10 MM anerara ammonusi;, [lonsmwkHas daza B: 95:5 aueronurpur: Boga ¢
10 MM anerara ammoHus;, I'panuent: O-muHyTHOE BblnepkuBanue npu 1% B, 1-41% B B Teuenue
20 muHYT, 3aTeM 4-mMuHyTHOE BbinepkuBanue npu 100% B; Ckopocts smouuun: 20 Mi/MuH,;
Temneparypa xomnonku: 25 °C. Otbop ¢pakumu 3amyckanu mo curiagam MC. Conepskariiue
NPOAYKT Ppakuuy OOBEANHSIN U CYLIMIIA METOJOM LIEHTPOOEKHOTO UCIIAPEHHSI C MOJyYeHUEM
6-(3-u3omnponun-5-(6-metun-2,6-auaszacnupol 3.3 Jrentan-2-un)- 1 H-nuppoino[ 3,2-b Jnupugun-2-
un)-7,8-numerun-[ 1,2,4]rpuasono[ 1,5-a]mupununa (3,2 mr, 7,70 Mmxmons, 25 % BeIxon). Bpems
ynepxusanus ipu JKXMC 1,29 [QC-ACN-AA-XB]. MC (E7) m/z: 415,9 (M+H). BoiGpanHbie
nuku SIMP: 'H SIMP (500 MI'u, DMSO-ds) & 10,82 (s, 1H), 8,73 (s, 1H), 8,45 (s, 1H), 7,51 (d,
J=8,5 Hz, 1H), 6,26 (d, J=8,5 Hz, 1H), 3,96 (s, 4H), 2,84-2,75 (m, 1H), 2,57 (s, 3H), 2,22 (s, 3H),
2,14 (s, 3H), 1,34 (br d, J=6,7 Hz, 6H).

IIpumep 742
2-(6-(2-(7,8-mumernn- 1,2,4]rpuazono[ 1,5-a]nupunun-6-un)-3-usonpomnui- | H-nuppono[3,2-b]

NUPUANH-5-1)-2,6-nnasacnupo| 3.3 Jrenran-2-mn)-N, N-auMeTunane TaMus

HC  CHg (747)
6-(3-m3omnponui-5-(2,6-nuazacnupo| 3.3 Jrenran-2-mn)- 1 H-muppono[ 3,2-b [nupunun-2-nn)-7,8-

numetwi-[ 1,2, 4]rpuazono[ 1,5-a]mupunnn, TFA (15,93 mr, 0,0309 mmons) u DBU (0,05 m, 0,332
mmontb) eMmerrBaiu B DMF (1 mun). M30biTok 2-xmop-N,N-auMerunaneramMuaa (IpudIu3uTeIbHO
18 Mki) moOaBisIM K PeaKIMOHHBIN COCYA U CMeCh nepeMermmBaii B TeueHune 1,5 gacos. Ilo
3aBEpIICHUN, PEAKIMOHHYID CMeCh pa30aBisid HECKOJNbKMMH KamisiMu Boabl, DMF, wu
HEOUMIIIEHHOE BEINeCTBO OYHMINaid MeronoMm mnpenapatuBHod JKX/MC mpu crenyrommx
ycnoBusix: Komonka: XBridge C18, 200 MM x 19 MM, 5-mkm wyactuusr, [Togsmkaas dasza A: 5:95
artetoHuTpwii: Boaa ¢ 10 MM anerara ammonusi, [lonsmwkHas daza B: 95:5 aueronurput: Boga ¢
10 MM aunerara ammonust; I'paguent: O-muHyTHOe BblaepxkuBanue npu 10% B, 10-50% B B

tedeHne 20 MUHYT, 3aTeM 4-MuHyTHOe BbliepxkuBaHue npu 100% B; Cxopocts amonuu: 20
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wi/muH, Temmnepatrypa kojonkum: 25 C. Otbop ¢pakumm 3amyckanm mo curHamam MC.
Copnep:xamue mpoaykT Gppakunu 0ObeIUHSUTH U CYIIUIN METOAOM LEHTPOOESKHOTO UCTIAPEHUS C
MOJyUEHUEM 2-(6-(2-(7,8-gumerni- 1,2,4]rpuazonol 1,5-a|mupunun-6-nn)-3-u3onpomnui-14-
nuppoo|3,2-b Jmupunnn-5-un)-2,6-auazaciupo| 3.3 Jrentan-2-un)-N,N-numernnaneramuna (6,6
mr, 0,013 mmonb, 43,6 % Beixoxn). Bpems yaepxkuanust npu JKXMC 1,33 [QC-ACN-AA-XB].
MC (E") m/z: 486,9 (M+H). Bri6pannbie nuku SIMP: 'H SIMP (500 MI'u, DMSO-de) & 10,81 (s,
1H), 8,74 (s, 1H), 8,46 (s, 1H), 7,51 (d, J=8,5 Hz, 1H), 6,27 (d, /=8,5 Hz, 1H), 2,58 (s, 3H), 2,15
(s, 3H), 1,35 (br d, J=6,4 Hz, 6H).

ITpumep 743
1-(6-(2-(7,8-mumerun-[ 1,2,4]rpuasono[ 1,5-a]nupunun-6-umn)-3-usonpomnui- 1 /-nuppono[3,2-b]
NUPUANH-5-1)-2,6-1uazacnupo| 3.3 renran-2-mn)-2-(AMMETHIaMUHO )3 TaH- 1 -OH
CHs O

_N
e

HeC  CHz (743)
PactBop 6-(3-uzonponmi-5-(2,6-aquazacnupo|3.3 Jrentan-2-un)-1 H-nuppono[3,2-b] mupunus-2-
wn)-7,8-qumerun-| 1,2, 4]rpuazono[ 1,5-a]nupununa, TFA (15,93 mr, 0,0309 MMoJib) B METaHOJIE
npeBpamanu B (popmy HCl comu mnyrem nobGasnenus 1 mnm 4 v HCl B nguokcane wu
KOHIIEHTPUPOBaHUSI J0cyxa. BemiecTBo mepeHocwsin B MeraHosn noBTopHo, 1 mu 4 HCI B
IVOKCAaHE BHOBb JOOABISUTM, W BELIECTBO KOHLIEHTPHUPOBAIM JOCyxa. BemectBo 3arem
cycneraupoBanu B DMF (1 M) u N,N-mumernnrmuuud (20 mr, 0,194 mmons), EtsN (0,1 mi, 0,717
mMmonb), 1 T3P (50% B DMF, 0,090 mu, 0,155 mmonb) moOaBisiiv MOCAENOBATENbHO MPU
KOMHAaTHON Temmeparype c mnepememinBaHueM. Yepes 1,5 uaca, ewme oaHy aiaukBoTy N,N-
numetrwnruiuza (9 mr, 0,087 mmons), EtsN (0,1 mu, 0,717 mmons), u T3P (50% 8 DMF, 0,090
w1, 0,155 Mmoub) HO0aBIISUTA U PEAKIMOHHYI0 CMECh MEPEeMEeINBai B TeUueHue 26 4acoB MpU
KOMHAaTHOM Temnieparype. [1o 3aBepiuennn, peakuuro raciii qodasieHneM Boapl, 1,5 M BogHOTrO
pacteopa K;HPO4, u DCM. Oprannueckuii CJioi OTAESUTH, KOHLIEHTPUPOBAJIU, U HEOUUIIIEHHBIH
u3ouAT pasdasimsuin DMF. HeounieHHOe BelecTBO OUUINain MeToioM npemnapatusHoi JKX/MC
npu crnepyromux yenousx: Komonka: XBridge C18, 200 MM x 19 MM, 5-MKM YacTHIBL;
IMonewxHast paza A: 5:95 aneronurpm: Boga ¢ 10 MM aunerara ammonust; [logsmkHas daza B:
95:5 auetonutpun: soga ¢ 10 MM anerata ammonus; [ paguent: O-MHUHYTHOE BBIAEPKUBAHUE NTPU
16% B, 16-56% B B Teuenue 20 MuHyT, 3aTeM 4-MHHyTHOe BblfepkuBaHue npu 100% B;

2

Cxkopocts smoumu: 20 mu/mus; Temneparypa xononku: 25 °C. Otdop ¢pakunu 3amyckanu mo



293

curHanam MC. Cogpepxamue npoaykT (pakuuud OObBEAMHSINM H CYLIWJIA  METOAOM
LIeHTpoOeKHOrO ncnapeHus. Bemectso nanee ounmmanu meronom npenaparusaoii XKX/MC npu
cnenyromux yenosusix: Komonka: XBridge Phenyl, 200 MM x 19 MM, 5-MKM 4YacTHIIBI,
INoneuxHas dasza A: 5:95 aneronutpui: Bona ¢ 10 MM anerara ammonust; [TonsmwkHas ¢asza B:
95:5 aueronurpun: soga ¢ 10 MM anerara ammonus; I paguent: O-MHUHYTHOE BBIAEPKUBAHUE NTPU
12% B, 12-52% B B TeueHue 25 MUHYT, 3aTeM O-MHUHYTHOe BblaepkuBaHue npu 100% B;
Ckopoctb smouunn: 20 mi/mun; Temnepatypa kononku: 25 °C. Otbop ¢dpaxmum 3amyckanu 1mo
curHanam MC. Cogepxamue npoaykT (pakuuud OObBEAMHANM M CYLIWJIH METOAOM
LHeHTPOOeXKHOTO wucrapeHuss ¢ nomydeHueM  1-(6-(2-(7,8-mumermin-[1,2,4]rpuasono[ 1,5-a]
NUPUANH-6-11)-3-n3onponui- 1 H-nuppono| 3,2-b nupunus-5-nn)-2,6-auazacnupo[ 3.3 Jrentan-2-
w)-2-(AMMeTUIIaMUHO )3 TaH-1-0Ha (2,5 mr, 5,03 mxmonb, 16 % Bbixon). Bpems ynepsxuBanus npu
KXMC 1,17 [QC-ACN-AA-XB]. MC (E") m/z: 487,1 (M+H). '"H AMP (500 MI', DMSO-ds) &
10,85 (s, 1H), 8,72 (s, 1H), 8,45 (s, 1H), 7,53 (br d, J=8,9 Hz, 1H), 6,29 (br d, J=8,5 Hz, 1H), 4,35
(s, 2H), 4,07 (br s, 2H), 4,04 (s, 4H), 2,90 (s, 2H), 2,84-2,74 (m, 1H), 2,57 (s, 3H), 2,17 (s, 6H),
2,14 (s, 3H), 1,34 (br d, J=6,4 Hz, 6H).

IIpumep 744
6-(5-(6-3TIn-2,6-guazacnupo| 3.3 Jrenran-2-un)-3-u3onponii- 1 H-muppono| 3,2-b Jnupunus-2-

wn)-7,8-numetn-[ 1,2, 4]rpuazosno| 1,5-a]mupunux

H3C/\N\3C\
N

Hs;C CH; (744)
AJNbTEpHATUBHBIA CHHTE3 TNPOMEXYyTOYHOro coenuHeHust 740A: Tper-Oytui-5-(6-(Tper-
OyTokcukapOonmn)-2,6-nquazacnupo|3.3 renran-2-un)-2-(7,8-numetwin-[ 1,2,4]tpuaszono[ 1,5-

almupuauH-6-n1)-3-u3onponwi- 1 H-nuppono[ 3,2-b Jrupunus- 1 -kapbokcunar

BocN \jC\
N

CHz CHs (7404)

Cycnensuro Tper-0yTun-5-6pom-2-(7,8-qumernn- 1,2,4]rpuazonol 1,5-alnupuaun-6-mn)-3-
usonponui-1 H-muppoino[3,2-bmupuann-1-kapbokcunara (332 wmr, 0,685 mmons), Pdx(dba)s
(62,8 mr, 0,069 mmons), aunukiorekcwi(2',6'-mu-usonponokcu-[1,1'-6udennn|-2-un)dochuna
(38,4 mr, 0,082 mmoib), u Cs:COs3 (902 wmr, 2,77 mmons) B 1,4-nuokcane (6,9 mi) B cocyne ¢

KPBILIKOH € MPEAOXPaHUTENIbHON AradparMoli 1 MAarHUTHON MEINAJIKOH Aera3upoBalid a30TOM B
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TedeHue 5 MUHYT. CMech repMEeTUYHO YKYTIOPUBAJIHM U MOMEIIATH B HArpeBaTENbHBINA OJIOK MpH
105 °C ¢ mepeMelmnBaHueM B T€UE€HHUE 7 Y U 3aT€M OCTABJISUIH MPU KOMHATHOW TEMIIEpPAType B
TE€YeHHEe HOYM. PEaKIMOHHYI0 CMeCh (PHIBTPOBAJIM, KOHLEHTPUPOBAIN, M OYUIIAIU METOIOM
KOJIOHOYHOM xpomarorpadun Ha cumkarene, smonpyst Hex/EtOAc 0-100%, ¢ monyueHueM Tper-
OyTun-5-(6-(rper-0OyrokcukapOonmn)-2,6-nuazacnupo| 3.3 Jrenran-2-mn)-2-(7,8-qumernn-
[1,2,4]rpuazonol 1,5-almupunun-6-ni)-3-uzonpomnui-1 H-nuppono[3,2-b Jnupunus-1-

kapOokcuara (0,685 MMOJIB), UTO OILIEHUBAJIOCH KaK KOJMUECTBEHHBIH BBIXOI.

ANbTEepHATUBHBI CHUHTE3 COEOMHEHHUs corjaacHo mnpumepy 740: 6-(3-usonponui-5-(2,6-
auaszacriupol3.3 Jrentan-2-nn)- 1 H-nuppono(3,2-b Jrupunun-2-umn)-7,8-qumeTni-

[1,2,4]rpuasono[ 1,5-a|nupuans

H N\jc\
N

HiC CHs (740)

PactBop  Tper-OyTmn-5-(6-(Tper-OyrokcukapOonmn)-2,6-auazacnupol 3.3 Jrenran-2-mn)-2-(7,8-
aumetui-[ 1,2, 4]puazono[ 1,5-a|mupuans-6-ni)-3-nzonponui- 1 H-nupposno[ 3,2-b jnupuaus-1-
kapOokcunara (0,685 mmonb) B TFA (3,5 mu1) mpu KOMHATHOW TeMIiepaType mepeMenInBaid B
Tedenue 2 yacos. [1o 3aBepiiennu, BemecTBo KOHIeHTpupoBanu, nepeHocwu B 3/1 CHCl3/iPrOH
U HelTpanusoBanu nyreM cmewmnBaHus ¢ 1,5 M BogueiM pactBopom KoHPO4 u Bomoit B
NeNUTENbHONH BOpOHKe. BomHblid cioii skcrparuposanu  nodasnenwem 3/1 CHCls/iPrOH.
OObenuHEeHHBI OpraHWYEeCKU CJIOW CyWIMIu Hanx cCyibdarom HaTpus, (UIBTPOBAIH, U
KOHLIEHTPUPOBAIM C TIOJYYEHHEM HEOYHMINEHHOTO BELIeCTBA, 4YTO OLEHHBAJIOCh Kak
KOJIMYECTBEHHbIN BBIXOJT 6-(3-m3onponmi-5-(2,6-nuazacnupo| 3.3 renran-2-mn)-1H-
npposo|3,2-b Jmupuann-2-un)-7,8-qumerni-[ 1,2,4rpuazono[ 1,5-aJmupununra (0,685 mmols).
Bpewms ynepxusanust npu JKXMC 0,53 [TS]. MC (E") m/z: 402,3 (M+H).

IIpomexxyrounoe coenunenne 744A: 1-(6-(2-(7,8-numerwnn-[1,2,4]rpuaszono[ 1,5-a]mupunus-6-
win)-3-u3onponui- | H-muppono[ 3,2-b jnupunun-5-un)-2,6-auazacnupo[ 3.3 Jrentan-2-nn)stas- 1 -

OH
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K mnepememmBaemoit cycnensun 6-(3-m3onpomnmi-5-(2,6-nuazacnupol3.3 Jrenran-2-mn)-1H-
nppoo|3,2-b jrupunnn-2-un)-7,8-qumerni-[ 1,2,4]rpuazonol 1,5-almupununa (0,173 mmons) B
DCM (3 mi) nocnenosarensro nodasisuty EtsN (0,121 mit, 0,865 MMOIIb) U YKCYCHBINA aHTUAPUL
(0,025 wmn, 0,260 mmonb). Yepes 10 MUHYT, PEaKIMOHHYIO CMeCh KOHIIEHTPUPOBAIH C
NOJYYeHHEM HEOYHINEHHOTO BEIIECTBA. JTO BEIECTBO OYMINAIU METOAOM KOJOHOYHOH
xpoMmarorpadun Ha cunukarene ¢ nmomomeio npudopa Teledyne Isco, amonpys Hex/EtOAc O-
100%, 3arem DCM/MeOH 0-10%, ¢ nmonyuenuem 1-(6-(2-(7,8-numerun-[1,2,4]tpuasono[1,5-
a|mupuanH-6-n1)-3-usonponwi- 1 H-nmuppono[3,2-b Jrmpunun-5-un)-2,6-nuasacnupo[ 3.3 rentan-
2-un)atan-1-ona (66 mr, 0,149 mmonb, 86 % Bbixon). Bpems ynepxusanus npu 2KXMC 0,60 [TS].
MC (E7) m/z: 444,5 (M+H).

IIpumep 744:

K nepememmuBaemomy pactopy 1-(6-(2-(7,8-agumerun-[1,2,4]tpuazonol1,5-a]nupuann-6-mn)-3-
uzonponui-1 H-nupposno[3,2-b Jnupuaun-5-1mn)-2,6-nuazacnupo| 3.3 Jrentan-2-un)sTan- 1 -ona (66
mr, 0,149 mmonb) B THF (3 M) nobasisimu LiAlH4 (17 wmr, 0,446 MMOIIb), M COCY A TePMETUYHO
YKyHNOpHMBAJIN MpPU KOMHATHOH Temmepatype. Uepes 90 MUHYT, peakuuio raciiii 100aBlIeHHEM
DCM wu 1,5 M Boanoro pactsopa KoHPO,. Opranuudeckuil cioil oTaensiu U BOIHBINA CIIOH
skcTparupoBann nobdasnenneM DCM. OObenuHEHHbIH OpraHWMYECKUi CJIOW CYIIWJIA Haj
cyabhaToM HaTpust, GUIBTPOBAIH, U KOHIIEHTpHpOoBau. The mosy4anyu HEOUUIIEHHOE BEIECTBO
nepeHocwii B DMF u ounmanu metogom npenaparuBHoi JKX/MC nipu clienyromux yCIoBHsIX
Kononka: XBridge C18, 200 MM x 30 MM, 5-mkm uyactuubl, I[Tomerknasi dasa A: 5:95
artetoHuTpuii: Boaa ¢ 10 MM anerara ammonusi, [TonsrkHas daza B: 95:5 aueronurpun: Boga ¢
10 MM anerara ammonust; I'panuent: O-MuHyTHOE Bblnep:kuBanue npu 9% B, 9-49% B B Teuenue
20 MuHYT, 3aTeM 2-MuHyTHOE BbinepkuBanue npu 100% B; Ckopocts smouuu: 45 Mil/MUH,;
Temnepatypa xononku: 25 °C. Otdop ppakunu 3anyckanu o curaaigam MC u Y ®. Conepkamue
NPONYKT (pakuuu OOBEAMHSIN W CYLIMJIH METOAOM LEHTPOOEKHOro ucmapeHus. BemecTtso
nanee ovuimain Meronom mnpenapatuBHoi KX/MC mpu cienyrommx yciaoBusx: KonoHka:
XBridge C18, 200 MM x 19 MM, 5-mkwm vactuner, [Togsmwkrast paza A: 5:95 aneroHuTpui: Boaa
¢ 10 MM anerara ammonust, [lonemwxknast ¢aza B: 95:5 aueronutpun: Boma ¢ 10 MM anerara
ammoHust;, I'paauent: O-muHyTHOe BbIfepskuBaHue npu 8% B, 8-48% B B Teuenue 20 MuHyT,
3ateM 4-muHyTHOE BhiAepxkuBanue npu 100% B; Cxopocts smonmn: 20 mi/mun; Temmnepatypa
kononku: 25 C. Otbop ¢pakumu 3anyckanu no curHaiam MC u Y®. Conepskaiue mpogyKT
¢bpakuuy OOBETUHSIN U CYLIMJIA METOIOM LIEHTPOOEKHOTO UCTIapeHHsl ¢ mojy4deHuem 6-(5-(6-
sTHN-2,6-nnaszacnupo| 3.3 rentan-2-wn)-3-u3onponua-1H  muppono[3,2-b jnupuann-2-m)-7,8-

numerwi-[ 1,2, 4]rpuazono 1,5-a]mupuauna (43,4 mr, 0,100 mmonb, 67,5 % BeIxOn). Bpems
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ynepxusanus npu JKXMC 1,31 [QC-ACN-AA-XB]. MC (E”) m/z: 430,1 (M+H). 'H SIMP (500
MI'u, DMSO-ds) 6 10,83 (s, 1H), 8,67 (s, 1H), 8,44 (s, 1H), 7,53 (d, J=8,9 Hz, 1H), 6,28 (d, J=8,5
Hz, 1H), 3,99 (s, 4H), 2,83-2,75 (m, 1H), 2,68-2,59 (m, 2H), 2,55 (s, 3H), 2,12 (s, 3H), 1,32 (br d,
J=6,4 Hz, 6H), 0,93 (br t, /=7,0 Hz, 3H).

ITpumep 745
6-(3-m3onponun-5-(2-azaciupo[ 3.3 Jrentan-6-un)- 1 H-muppono| 3,2-b jrupunus-2-um)-7,8-

numetud-[ 1,2,4]tpuaszono| 1,5-a]mupuaux

IIpomesxyTounoe COeIMHEHNEe T45A: TpeT-OyTHiI-6-((MeTHICY Tb(HOHMIT)OKCH )-2-

azacriupo[ 3.3 JrentaH-2-kapOoKcUIaT

BocNi><>~OlVls
(745A)

K pactBopy Tper-OyTii-6-rugpokcu-2-a3acnupo| 3.3 Jrentan-2-kapbokcunara (2,0 r, 9,38 MmoIb)
B DCM (45 mu) npu komHatHo# Temneparype nodasisuiu EtsN (3,27 mi, 23,4 mmonb) u MsCl
(1,1 mn, 14,1 mmonb) mocnenoBaTebHO. Uepes 3,25 4acoB, peakiHio raciiu 100aBJIeHUEM BOIbI
u DCM. Crou pasnessiiv ¥ BOIHBIN oM skcTparupoBanu nodasnenueM DCM. OObennHeHHBIH
OpPraHWYeCKUi CJIOW CYLIMIIH Hal CyJb(paToM HaTpusi, (QUIBTPOBAIH, M KOHLEHTPUPOBAIHU C
MOJTyYeHHEM HEOYMIIEHHOTO BELIEeCTBA, YTO OLEHUBAIOCH KaK KOJMYECTBEHHBIM BBIXOI TPET-
OyTun-6-((metwicynbhoHm)okcn)-2-azacnupol 3.3 Jrentan-2-kapookcunara (9,38 mmons, 100 %

BBIXOJ).

ITpomeskyrounoe coenuHerne 745B: Tper-OyTuin-6-iion-2-azacnupo|[3 .3 renran-2-kapOokcuuar

BocNi><}| (45B)

TpeT-byTnn-6-((MeruncynbhoHmn)okcu )-2-azacnupo[ 3.3 Jrenran-2-kapookcunat (4,69 MMOJb)
cycneHaupoBaiu B struaMeTwikeToHe (19 mun) u fionun Hatpus (3,52 1, 23,5 MMoib) 1o0aBsuIH.
Cwmech nerazupoBaiii ra3000pa3HbIM a30TOM B TeueHue 10 MHUHYT, 3aT€M PEaKHOHHBIA COCY[
repPMETUYHO YKYTIOPHBAIHU C KPBIIIKOH C MPEAOXPAaHUTENBbHON nuadparmoii 1 Harpesaiu 10 100
°C ¢ nepemeninBaHueM B TedeHue 19,75 yacos. [lapannenbHo 3amyckaiy HISHTUYHYIO PEAKIIHIO.
ITo 3aBepuieHHM, peaKLMOHHbIE CMECH OXJaXKAAaNUd OO KOMHATHON TeMIepaTypbl U TacHid
nobasnennem Boael U DCM. IlapamienbHble peakIMOHHBIE CMECH OOBEOUHSUIM BO BpEMs

oOpabotku. Crnom pasmensuii, W BOXHBIM CJIOH 3KcTparmpoBanu nodasieHneM DCM.
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OObenuHEeHHBI OpraHWYeCKHi CJIOW CymMJId Hax cyib(arom HaTpus, (UIBTPOBAIH, U
KOHLIEHTPUPOBAJIN C MOJYYEHHEM HEOUHIIEHHOTO Macya. JTo BemecTBo pactBopsii B DCM u
OUUINAJIA METOJIOM KOJIOHOYHOH Xpomarorpaduu Ha cuinkarene ¢ momomsto npudopa Teledyne
Isco, amonpyss Hex/EtOAc 0-60%. Copepskainue BemecTBo (pakiiy KOHLEHTPUPOBAIH U
MOBTOPHO OYMINANH, Kak omucaHo Bbime, smonpys Hex/EtOAc 0-40%, ¢ monydeHuem Tper-
OyTun-6-iion-2-azacnupo| 3.3 renran-2-kapOokcunara (2,1 r) Bcero ¢ yderoM OOBEAMHEHUS
obenx mapannenbHbIX peakiuii B Bune Oejoro TBepjoro semectsa. 'H SAMP (499 MI,
XJIOPOD®OPM-d) & 4,29 (quin, J/=7,8 Hz, 1H), 3,95 (s, 2H), 3,92 (s, 2H), 2,97-2,87 (m, 2H), 2,75-
2,66 (m, 2H), 1,42 (s, 9SH).

IIpomexyTouHOe COEIMHEHHE 745C: TpeT-OyTui-5-(2-(Tper-OyrokcukapOoHmw)-2-
azacnupol 3.3 Jrentan-6-un)-2-(7,8-numerun-| 1,2,4|tpuazono[ 1,5-alnupunun-6-mm)-3-

m3onponui- 1 H-mappoio[3,2-bnupuann-1-kapOokcunar

CH3 CHs (745C)

B kpyriogonHoil kojde eMkocThio 100 MJI ¢ MATHUTHON MEIIAIKOM, CyCIEH3HIO TPeT-OyTHII-S-
opom-2-(7,8-numernn-[ 1,2,4]tpuazono[ 1,5-a]mupunus-6-un)-3-uzonponwi- 1 H-nupposo[3,2-
b]mupunun-1-kapbokcunara (1,57 r, 3,25 mmounb), TpeT-OyTui-6-rion-2-a3zacmupo|3.3|rentas-2-
kapOokcumara (2,1 r, 6,50 mmonb), Tpus(tpumerwicwimin)cwiada (1,21 r, 4,87 mmoIb),
[Ir(dF(CF3)ppy)2(dtbbpy)]PF¢ (0,036 1, 0,032 mmons), u Na,COs (1,38 r, 13,0 mmons) B 1,4-
nuokcane (30 mut) mera3upoBaiii ¢ IOMOIIBIO PE3MHOBOW quadparMsl ¢ mopadei raaoo0pasHoro
a3oTta B TeueHue 15 mMuHyT. B cocya ¢ MarHuTHOH Memmajkod HOOaBIsLTH KOMILIEKC XJIOPUAA
Hukesi(1l), stunenrmukons u aumerminosoro 3¢upa (0,018 r, 0,081 mmonb) u 4,4’-nu-Tper-
OyTin-2,2’-ounupuans (0,026 r, 0,097 Mmoib), uto 6apboTHpoBaN ra3o00pa3HbIM a30ToM. 1,4-
Juokcan (6 mut) H00aBIsUIM U TIOJNYYEHHYHO CMECh J€ra3upoBajil ra3o00pa3HbIM a30TOM B
teuenre 10 MUHYT U nepemernuBaiu. [loMydeHHbIH pacTBOP 3aTeM AO0ABJSUIA B PEAKIIMOHHYIO
kosOy. ITony4yeHHyr0 cMech anee aera3upoBav ra3000pa3HbIM a30TOM B TEUEHHE elle 15 MUHYT,
U 3aTeM MMojady ra3o00pa3sHOro a3oTa yAasuld U K KOJIOe ¢ IOMOIIBIO UIJIbI CKBO3b Auadparmy
NPUCOETUHSUTN OaJJIOH € a30TOM. PeaKkIMOHHBIN COCY]l YCTAHABIMBAJIN HA IUIUTY MEIIATKU JJIs
nepeMeIIuBaHMs, BEHTWIALMH, U oOiydeHuem romyOeiMu ¢utomammamu Kessil KSH 150B
MomHOCTEIO 34 BT (Ha paccrosHmm 12 cm, konba mocepenusHe) B TeueHne 66 uacos. Ilo
3aBEPLICHNH, PEAKIIHOHHYIO CMeCh (PMIIbTPOBAJIN, KOHLIEHTPHUPOBAJIH, U TIOBTOPHO PACTBOPSIIH B

DCM. BemecTBo ounIaig METOAOM KOJIOHOYHOW XpoMaTorpaguu Ha CHIIMKAreje ¢ MOMOIIBIO
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npubopa Teledyne Isco, amoupyss Hex/EtOAc 0-60%, ¢ momyuenuem Tper-OyTmi-5-(2-(Tper-
OyTokcukapoonmn)-2-azacmupo[ 3.3 renran-6-mn)-2-(7,8-numerwin-[ 1,2,4]tpuazomno[ 1,5-

a|mupuanH-6-n1)-3-u3onponwi- 1 H-nmupporno[3,2-b Jrupunun-1-kapbokcunmara (1,27 r, 2,11
mmoJib, 65,1 % BBIXOH), comepsKamuii HEOOJBINOE KOJUYECTBO COBMECTHO JIIFOMPYEMbIX
npumeceii. Bpems ynepskupanus npu XXXMC 1,13 [TS]. MC (E¥) m/z: 601,7 (M+H). 'H SAMP
(499 MI'u, XJIOPODPOPM-d) & 8,35 (s, 1H), 8,34 (d, /=8,6 Hz, 1H), 8,33 (s, 1H), 7,05 (d, J=8,6
Hz, 1H), 4,05 (s, 2H), 3,96 (s, 2H), 3,60 (quin, J=8,1 Hz, 1H), 2,86-2,77 (m, 1H), 2,66 (s, 3H),

2,65-2,56 (m, 4H), 2,13 (s, 3H), 1,46-1,41 (m, 15H), 1,22 (s, 9H).

IIpumep 745:

Pactsop TpeT-OyTin-5-(2-(Tper-Oyrokcukapoonun)-2-a3acnupo[ 3.3 Jrentan-6-umn)-2-(7,8-
aumetun-[ 1,2,4]tpuazono[ 1,5-a]nmupuann-6-mn)-3-nzonponui- 1 H-nuppono[ 3,2-b nupuaun-1-
kapOokcunara (584 mr, 0,972 mmonb) B TFA (6 mi) mepememnBaiy B T€YeHUE 2 YaCOB MPU
KOMHAaTHON Temmepatype. Ilo 3aBepuieHuyn, peakLUUOHHYK) CMEChb KOHLIEHTPUPOBAIU U
pacteopsuiu B 3/1 CHCI3/iPrOH. DT0oT OpraHu4eckuii CJIOi HEUTPATU30BAIH TyTEM CMELITHBAHUS
B penutenbHON BopoHKe ¢ 1,5 M Bomubii K;HPO4 pactBop. BomHblil cioit skctparuposaiu
nobasnenuem 3/1 CHCl3/iPrOH, u o0bequHeHHbI OpraHUYeCK i CIOH CYIIMIN HaJ CyJb(aToOM
HaTpus, GUIBTPOBANN, U KOHLEHTPUPOBAIU C IOJYYEHHEM BEINECTBA, YTO OLIEHHBAJIOCH KaK
KOJIMYECTBEHHBbIN BbIXOA 6-(3-uszonponmi-5-(2-azactupo| 3.3 renran-6-mn)- 1 H-nupposo[3,2-
b]mupunun-2-un)-7,8-gumermin-[ 1,2,4]tpuazono[ 1,5-a]Jmupununa (0,972 wmmons).  bonbuiyro
YacTh 3TOTrO BEIIECTBA MEPEHOCWIH Janee Kak ecTh. [lopiuro (5%) 3TOro BemecTsa OYHINAIH
metonom npenapatuBHoi JKXMC ¢ ucnonp3oBanueM cienyromux ycaouii: Kojgonka: XBridge
C18,200 MM x 19 MM, 5-mxm vactuibl, [TonmkHas ¢asza A: 5:95 aneronutpu: Boga ¢ 10 MM
anerara ammonust; [lTonBmwkHas dasza B: 95:5 aueronutpun: Boga ¢ 10 MM anerata aMMOHUS,
I'panuent: O-muHyTHOE BblIep:kuBaHue mpu 5% B, 5-45% B B teuenue 20 munyT, 3arem 4-
MHUHYTHOE Bbep:kuBanue npu 100% B; Cxopocts smorun: 20 mir/muH, TemnepaTypa KOJOHKH:
25 °C. Ot6op ¢pakuuu 3amyckanu o curHaiam MC u Y®. Cozxepkamue npoaykT (pakiuu
OOBEOUHSUIM ¥ CYLIMJIM METOIOM LEHTPOOEKHOro HcmapeHusi. BemmecTBo nanee ovwmanu
metonoMm npenaparusHoi JKX/MC npu cnenyromux ycnosusix: Koymonka: XBridge C18, 200 MM
x 19 MM, 5-mkm uactuipl, [TonsmwxkHas ¢asa A: 5:95 auneronutpmi: Boma ¢ 10 MM anerara
amMonust;, [logsmkHas ¢asza B: 95:5 aneronutpmn: Bona ¢ 10 MM anerata ammonust; I 'paaueHt:
O-mMuHyTHOe Bblep:kuBaHue npu 5% B, 5-55% B B Teuenue 20 MuHyT, 3aTeéM 4-MHUHYTHOE
BeiepxkuBanue pu 100% B; Ckopocts smorun: 20 mu/muH, Temneparypa kojonku: 25 °C.
Ot6op ¢ppakuuu 3amyckanu o curHanam MC. Conepskamiye NpoaykT Gpakiuuu 0ObeIUHSIIH U

CYIIMJIM METOIOM ILEHTPOOEKHOrOo HCHapeHust ¢ mnosnyueHueM  6-(3-usonmpormi-5-(2-
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azacriupol 3.3 Jrenrran-6-mn)- 1 H-nmuppomnol 3,2-b Jnupuann-2-mn)-7,8-numernn-
[1,2,4]rpuazono[1,5-almupunmuna (4,5 mr, 0,0106 mmons). Bpems ynepsxusanus npu XKXMC 1,05
[QC-ACN-TFA-XB]. MC (E*) m/z: 401,3 (M+H). Boi6pannbie nuku AMP: 'H AMP (500 MI'w,
DMSO-ds) & 8,76 (s, 1H), 8,46 (s, 1H), 7,59 (d, J=8,5 Hz, 1H), 6,96 (d, /=8,2 Hz, 1H), 2,93-2,83
(m, 1H), 2,58 (s, 3H), 2,15 (s, 3H), 1,39 (br d, J=6,7 Hz, 6H).

ITpumep 746
1-(6-(2-(7,8-mumerun-[ 1,2,4]rpuasono[ 1,5-a]nupuaun-6-numn)-3-usonpomnmi- | H-nuppono[3,2-b]

NUPUANH-5-1)-2-a3acnupol 3.3 Jrentan-2-ni)-3-(JUMETUIIAMUHO ) ITPOMaH- 1 -oH

HC  CH (746)
K pacrBopy 6-(3-usonponui-5-(2-azacnupo|3.3 |rentan-6-mn)-1H-nupposo[3,2-b] nupunus-2-
un)-7,8-numerun-[ 1,2,4]Jrpuaszono[ 1,5-aJnupuguna (19,5 mr, 0,0486  mmonb),  3-
(mumerunamuHO)ponanoBor kuchaoTel (18 mr, 0,154 mmonsb), u EtsN (0,05 mi, 0,359 mmonb) B
DMF (1 mn) nobasistiu T3P (0,057 mu, 0,097 mmons). Cmech nepemMenmuBaiy npyu KOMHATHOM
temneparype B TedeHue 1,5 gacos. Ilo 3aBepmienun, peakuuro racuiau. PeakllMOHHYHO cMecCh
obpabarsiBanu nodasnenueM Bonel, 1,5 M Bognoro pactsopa KoHPO4, u DCM. Opranuveckuii
CJION OTHEeNsUTH, KOHLEHTpupoBaiu, W pazdaemsiu DMF. BemnecTBo odMInaiy MeTOAOM
npenaparuBHoi XKX/MC npu cienyromux yeinoBusx: Kononka: XBridge C18, 200 MM x 19 MM,
5-mkm wacrunpr, [TonemwkHas ¢asa A: 5:95 aueronutpun: Boma ¢ 10 MM anerara aMMOHUS,
IMonewxHast paza B: 95:5 aneronurpun: Boga ¢ 10 MM anerata ammonust; I paguent: O-MUHYTHOE
BbiiepakuBanue npu 10% B, 10-50% B B Teuenue 25 MuHyT, 3aTeM 4-MUHYTHOE BbIIEP>KUBaHNE
npu 100% B; Cxopocts smorun: 20 mi/mun; Temmnepatypa kononku: 25 °C. Otbop ¢pakimm
3anyckanu o curHaiam MC. Conpepskaique nmpoaykT Gpakiuuu OObeIUHSITH | CYIIUIH METOIOM
LHEeHTPOOEKHOro ucmapeHus ¢ mnonyueHueMm  1-(6-(2-(7,8-mumernn-[1,2,4]rpuazono[ 1,5-a]
nUpUAnH-0-11)-3-n3onponi- 1 H-mupposno| 3,2-b jrupunun-5-un)-2-a3acnupo| 3.3 renran-2-wm)-
3-(numeTnnamuHO)pomnas-1-oHa (6,2 mr, 0,012 Mmmone, 24 % BeIXOH). Bpems yaepxuBaHus npu
KXMC 1,31 [QC-ACN-AA-XB]. MC (E") m/z: 500,3 (M+H). Beibpanubie nuku SIMP,
npucyTcTBoBanu poramepsl: 'H AMP (500 MI', DMSO-ds) & 11,13 (brs, 1H), 8,80 (s, 1H), 8,47
(s, 1H), 7,60 (d, J=8,5 Hz, 1H), 6,97 (br d, J=8,5 Hz, 1H), 4,25 (s, 1H), 4,17 (s, 1H), 3,96 (s, 1H),
3,84 (s, 1H), 3,62-3,52 (m, 1H), 2,94-2,86 (m, 1H), 2,59 (s, 3H), 2,16 (s, 6H), 2,14 (s, 3H), 1,47-
1,37 (m, 6H).
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CoenuHeHUsT COTJIAaCHO CIEAYIOIUM MpPUMEpPaM TMOJy4Yald B COOTBETCTBHH C OOLIUMU
METOIMKAMH, OTTUCAHHBIMH B TIPUBEACHHBIX BBIIIE MPUMEPaX.

Tabmuua 2

Bp. | QC
Habi. P

Ne IIp. CrpykTypa MC 1o yaepMetonu

QC-
418,40 1,26 ACN-

2

737

QC-
ACN-
TFA-

738 529,30 10,89

QC-
ACN-
TFA-

739 543,40 (1,07

2

QC-
ACN-
TFA-

740 402,30 0,97

2

QC-
415,90 1,29 ACN-

741 ,
AA-XB
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742

487,20

0,96

2

QC-
ACN-
TFA-

743

486,90

0,99

2

QC-
ACN-
TFA-

744

430,10

1,21

2

QC-
ACN-
AA-XB

745

401,30

1,04

2

QC-
ACN-
TFA-

746

500,30

1,31

2

QC-
ACN-

747

501,50

1,45

2

QC-
ACN-

748

522,30

2

QC-
ACN-
TFA-




749

487,20

1,55

2

QC-
ACN-
AA-XB

750

515,40

1,02

2

QC-
ACN-
TFA-

751

536,20

2,02

2

QC-
ACN-

752

503,40

1,42

>

753

489,40

0,87

2

QC-
ACN-
TFA-

754

487,10

1,53

2

QC-
ACN-
AA-XB

755

44420

1,33

2

QC-
ACN-
AA-XB




756

473,40

1,16

2

QC-
ACN-
AA-XB

757

418,20

1,22

2

QC-
ACN-
AA-XB

758

489,00

1,38

2

QC-
ACN-
AA-XB

759

475,20

1,73

>

QC-
ACN-
AA-XB

760

503,30

0,84

2

QC-
ACN-
TFA-

761

517,30

0,87

2

QC-
ACN-
TFA-

762

459,40

0,76

2

QC-
ACN-
TFA-




QC-
472,90 1,33 | ACN-

763 ,
AA-XB

QC-
ACN-
TFA-

764 508,10 (0,98

2

765 522,50 (0,81

2

766 440,90 [1,76| ACN-

QC-
501,20 {1,49| ACN-

767 >
AA-XB

QC-
ACN-
TFA-

768 458,10 {0,96

2

QC-
243,60 |1,44| ACN-

769 ,
AA-XB

QC-
534,10 |1,64| ACN-

2

770




305

QC-

AA-XB

QC-

AA-XB

QC-

AA-XB

QC-

AA-XB

QC-

AA-XB

QC-

AA-XB

QC-
ACN-
TFA-

XB

470,10 |1,66| ACN-

244,00 |1,50| ACN-

501,20 1,48 | ACN-

459,10 [1,58| ACN-

473,40 |1,20| ACN-

501,00 |1,42| ACN-

508,40 (0,99

771

772

773

774

775

776

777
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AA-XB

QC-

QC-

ACN-

TFA-

AA-XB

QC-

QC-

ACN-

TFA-

XB

QC-

ACN-

TFA-

QC-

AA-XB

QC-

AA-XB

522,20 |1,40| ACN-

458,10 0,98

486,20 |1,43| ACN-

534,40 0,98

236,30 0,99

444,40 [1,40| ACN-

487,50 [1,33| ACN-

CHj3

CHs

778

779

780

781

782

783

784
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QC-
ACN-
TFA-

XB

QC-
ACN-

TFA-

QC-
ACN-

TFA-

QC-
ACN-

TFA-

XB

QC-
ACN-
TFA-

XB

QC-
ACN-

TFA-

XB

QC-
ACN-
TFA-

XB

501,50 |0,82

44420 10,81

497,30 10,80

503,00 |1,13

517,40 (0,92

503,40 |0,84

475,30 0,80

785

786

787

788

789

790

791




QC-
ACN-
TFA-

792 446,20 | 1,15

2

QC-
ACN-
TFA-

793 460,30 1,10

2

QC-
ACN-
TFA-

794 489,30 10,98

2

QC-
ACN-
TFA-

795 538,30 1,00

>

QC-
503,30 [1,49| ACN-

796 ,
AA-XB

QC-
ACN-
TFA-

797 517,40 (0,95

2

QC-
ACN-
TFA-

798 489,00 0,86

2




309

QC-
ACN-
TFA-

XB

QC-
ACN-
TFA-

XB

QC-

AA-XB

QC-

AA-XB

QC-

AA-XB

QC-
ACN-
TFA-

QC-
ACN-
TFA-

QC-

ACN-
TFA-

475,20 |0,88

475,20 0,86

489,50 |1,36| ACN-

476,20 [1,70| ACN-

489,60 [1,69| ACN-

475,10 0,76

524,50 |0,71

524,10 |1,05

799

800

801

802

803

804

805

806




310

QC-

AA-XB

QC-

AA-XB

QC-

AA-XB

QC-

AA-XB

QC-

AA-XB

QC-

AA-XB

QC-

AA-XB

QC-

AA-XB

474,90 [1,49| ACN-

489,50 |1,44| ACN-

461,10 [1,58| ACN-

443,10 (2,02| ACN-

502,90 |1,45| ACN-

475,10 [1,60| ACN-

460,10 [1,85| ACN-

47420 [1,95| ACN-

807

808

809

810

811

812

813

814




311

QC-

AA-XB

QC-

AA-XB

QC-

AA-XB

QC-

AA-XB

QC-

AA-XB

QC-

AA-XB

QC-

AA-XB

QC-

AA-XB

536,20 |1,80| ACN-

446,20 |1,62| ACN-

510,10 |1,66| ACN-

489,50 [1,54| ACN-

525,10 |1,70| ACN-

487,90 [1,94| ACN-

418,40 |1,27| ACN-

404,40 |1,16| ACN-

CHsy

CHs4

815

816

817

818

819

820

821

822




312

QC-

AA-XB

QC-
ACN-
TFA-

XB

QC-

ACN-
TFA-

XB

QC-

ACN-

TFA-

XB

QC-

ACN-
TFA-

XB

AA-XB

QC-

QC-

AA-XB

503,50 |1,24| ACN-

501,13 |1,08

515,60 |1,00

500,90 |1,13

502,90 |1,15

487,30 [1,35| ACN-

501,30 |1,41| ACN-

824

825

826

827

828

829




313

QC-

ACN-

TFA-

XB

QC-

AA-XB

QC-

AA-XB

QC-
ACN-
TFA-

XB

QC-

AA-XB

QC-

AA-XB

QC-
ACN-
TFA-

XB

460,90 0,98

481,60 |1,30| ACN-

447,10 |1,26| ACN-

446,50 (1,02

501,20 |1,42| ACN-

515,40 |1,57| ACN-

501,10 |1,00

830

831

832

833

834

835

836




314

QC-

AA-XB

QC-

AA-XB

QC-

AA-XB

QC-
ACN-

TFA-

XB

QC-
ACN-
TFA-

XB

QC-

AA-XB

QC-

AA-XB

503,20 |1,57| ACN-

49520 [1,53| ACN-

503,00 |1,64| ACN-

517,70 0,98

460,40 [1,01

503,40 |1,52| ACN-

517,00 |1,51| ACN-

3

C

CH

837

838

839

841

842

843
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844

460,40

1,59

2

QC-
ACN-

845

538,30

1,66

2

QC-
ACN-
AA-XB

846

538,30

0,95

2

QC-
ACN-
TFA-

847

488,90

1,56

>

QC-
ACN-
AA-XB

848

489,20

1,56

2

QC-
ACN-
AA-XB

849

489,20

1,52

2

QC-
ACN-
AA-XB

850

503,20

1,41

2

QC-
ACN-
AA-XB




316

851

446,00

0,92

2

QC-
ACN-
TFA-

852

474,90

1,45

2

QC-
ACN-
AA-XB

853

489,30

0,92

2

QC-
ACN-
TFA-

854

501,10

1,69

QC-
ACN-
AA-XB

855

245,30

1,02

2

QC-
ACN-
TFA-

856

524,30

0,88

2

QC-
ACN-
TFA-

857

398,20

1,12

2

QC-
ACN-
AA-XB




317

QC-
ACN-
TFA-

XB

QC-
ACN-
TFA-

XB

QC-

AA-XB

QC-

ACN-

TFA-

QC-

AA-XB

QC-

AA-XB

QC-

AA-XB

483,10 [0,78

489,20 (0,78

517,00 |1,60| ACN-

418,20 (0,82

503,30 |1,52| ACN-

503,20 |1,38| ACN-

517,40 |1,33| ACN-

CHs3

858

859

860

861

862

863
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865

460,40

1,66

2

QC-
ACN-

866

475,10

0,84

2

QC-
ACN-
TFA-

867

475,10

1,56

2

QC-
ACN-
AA-XB

868

538,20

0,93

>

ACN-
TFA-

869

538,10

1,64

2

QC-
ACN-
AA-XB

870

489,00

1,38

2

QC-
ACN-

871

503,40

1,42

2

QC-
ACN-
AA-XB
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872

503,40

1,42

2

QC-
ACN-

873

503,40

0,87

2

QC-
ACN-
TFA-

874

517,10

2

875

517,00

2,03

>

876

531,40

1,74

2

QC-
ACN-
AA-XB

877

503,00

2

QC-
ACN-
TFA-

878

517,50

1,48

2

QC-
ACN-
AA-XB




320

QC-

AA-XB

QC-

AA-XB

QC-

AA-XB

QC-

AA-XB

QC-

AA-XB

QC-

AA-XB

517,40 |1,40| ACN-

545,40 2,02 ACN-

559,50 12,53 | ACN-

545,20 |1,85| ACN-

531,20 |1,51| ACN-

418,30 |1,23| ACN-

879

880

881

882

883

884




321

885

503,10

1,43

2

QC-
ACN-

886

517,00

1,02

2

QC-
ACN-
TFA-

887

489,40

0,85

2

QC-
ACN-
TFA-

888

483,00

1,26

>

QC-
ACN-
AA-XB

889

477,00

1,02

2

QC-
ACN-
TFA-

890

485,40

1,25

2

QC-
ACN-
AA-XB

891

491,30

0,76

2

QC-
ACN-
TFA-




322

QC-

AA-XB

QC-

AA-XB

QC-
ACN-
TFA-

XB

QC-

AA-XB

QC-

AA-XB

QC-
ACN-

TFA-

XB

QC-

AA-XB

529,50 |1,39| ACN-

517,50 1,48 | ACN-

531,50 {1,00

531,00 |1,72| ACN-

557,00 |1,62| ACN-

503,30 |0,86

517,30 |1,46| ACN-

3

CH

C

3

893

894

895

896

897

898
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899

515,30

0,85

2

QC-
ACN-
TFA-

900

543,40

0,87

2

QC-
ACN-
TFA-

901

543,40

1,35

2

QC-
ACN-
AA-XB

902

517,30

1,37

2

QC-
ACN-
AA-XB

903

545,40

2

QC-
ACN-
TFA-

904

531,50

1,53

2

QC-
ACN-
AA-XB

905

531,40

1,59

2

QC-
ACN-
AA-XB




324

906

531,00

1,59

2

QC-
ACN-

907

559,00

1,75

2

QC-
ACN-
AA-XB

908

571,40

0,91

2

QC-
ACN-
TFA-

909

561,00

1,79

>

QC-
ACN-
AA-XB

910

559,50

1,64

2

QC-
ACN-
AA-XB

911

545,50

1,60

2

QC-
ACN-

912

545,50

1,04

2

QC-
ACN-
TFA-
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913

914

915

916

917

918

919
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920

555,40

1,36

2

QC-
ACN-
AA-XB

921

527,20

1,49

2

QC-
ACN-

922

515,20

0,93

2

923

529,40

0,96

>

924

543,40

1,00

2

QC-
ACN-
TFA-

925

573,50

1,49

2

QC-
ACN-

926

545,50

1,59

2

QC-
ACN-
AA-XB




327

927

517,20

0,84

2

QC-
ACN-
TFA-

928

529,30

1,51

2

QC-
ACN-
AA-XB

929

557,40

1,40

2

QC-
ACN-
AA-XB

930

575,00

1,75

2

QC-
ACN-
AA-XB

931

543,00

1,03

2

QC-
ACN-
TFA-

932

503,50

1,41

2

QC-
ACN-




328

933

517,20

1,48

2

QC-
ACN-

934

531,50

0,96

2

QC-
ACN-
TFA-

935

557,40

1,47

2

QC-
ACN-

936

529,50

1,44

>

QC-
ACN-
AA-XB

937

517,30

2

QC-
ACN-
TFA-

938

531,50

1,53

2

QC-
ACN-
AA-XB

939

545,10

1,73

2

QC-
ACN-
AA-XB




329

QC-
543,20 [1,52| ACN-

940 ,
AA-XB

QC-
515,30 [1,50| ACN-

941 >
AA-XB

QC-
503,20 |1,44| ACN-
AA-XB

942

QC-
ACN-
TFA-

943 517,00 (1,07

2

QC-
531,30 [1,59| ACN-

2

944

QC-
ACN-
TFA-

945 571,30 |0,85

2




330

QC-

ACN-
TFA-

XB

QC-

ACN-
TFA-

XB

QC-

ACN-
TFA-

XB

QC-

ACN-
TFA-

XB

QC-

AA-XB

QC-

ACN-
TFA-

XB

QC-

ACN-
TFA-

XB

517,30 |1,00

557,00 |1,03

531,00 (1,01

533,30 |1,04

545,00 |1,81| ACN-

577,20 |1,01

464,00 0,98

946

947

948

949

950

951

952
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953

561,20

1,65

2

QC-
ACN-

954

575,50

0,98

2

QC-
ACN-
TFA-

955

561,50

1,55

2

QC-
ACN-
AA-XB

956

543,40

QC-
ACN-
AA-XB

957

543,50

1,37

2

QC-
ACN-
AA-XB

958

571,20

1,55

2

QC-
ACN-
AA-XB
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959

619,30

1,08

2

QC-
ACN-
TFA-

960

585,50

1,42

2

QC-
ACN-
AA-XB

961

585,30

1,09

2

962

579,30

1,92

>

963

587,20

1,85

2

QC-
ACN-
AA-XB

964

506,30

1,54

2

QC-
ACN-
AA-XB

965

523,40

1,46

2

QC-
ACN-
AA-XB




333

966

515,60

1,01

2

QC-
ACN-
TFA-

967

517,60

0,91

2

QC-
ACN-
TFA-

968

487,20

1,46

2

QC-
ACN-
AA-XB

969

505,20

1,24

>

QC-
ACN-
AA-XB

970

475,50

0,92

2

QC-
ACN-
TFA-

971

545,40

1,25

2

QC-
ACN-
AA-XB

972

432,10

1,25

2

QC-
ACN-
AA-XB




973

416,10

1,29

2

QC-
ACN-
AA-XB

974

430,00

1,44

2

QC-
ACN-
AA-XB

975

223,90

1,28

2

QC-
ACN-
TFA-

976

418,10

1,07

2

QC-
ACN-
TFA-

977

418,10

1,08

2

QC-
ACN-
TFA-

978

402,10

1,01

2

QC-
ACN-
TFA-

979

416,10

1,31

2

QC-
ACN-
AA-XB

980

416,10

1,02

2

QC-
ACN-
TFA-




981

402,10

0,99

2

QC-
ACN-
TFA-

982

416,20

1,31

2

QC-
ACN-
AA-XB

983

432,10

2

QC-
ACN-
TFA-

984

402,10

1,01

>

QC-
ACN-
TFA-

985

402,10

1,32

>

QC-
ACN-
AA-XB

986

432,40

1,45

2

QC-
ACN-
AA-XB

987

420,00

1,27

2

QC-
ACN-
AA-XB

988

418,40

1,36

2

QC-
ACN-
AA-XB




336

QC-

AA-XB

QC-

AA-XB

QC-

AA-XB

QC-
ACN-

TFA-

XB

QC-

AA-XB

QC-

AA-XB

QC-

AA-XB

QC-

ACN-

TFA-

XB

404,40 [1,25| ACN-

418,40 [1,26| ACN-

418,20 [1,50| ACN-

432,30 (0,94

418,50 [1,37| ACN-

420,00 [1,20| ACN-

418,10 [1,15| ACN-

502,30 |0,81

989

990

991

992

993

994

995
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997

503,30

0,81

2

QC-
ACN-
TFA-

998

524,20

0,82

2

QC-
ACN-
TFA-

999

418,10

1,00

2

QC-
ACN-
TFA-

1000

434,30

1,00

>

QC-
ACN-
TFA-

1001

364,00

1,09

2

QC-
ACN-
AA-XB

1002

449,10

0,79

2

QC-
ACN-
TFA-

1003

44430

0,81

2

QC-
ACN-
TFA-




1004

473,90

0,99

2

QC-
ACN-
TFA-

1005

473,50

1,07

2

QC-
ACN-

1006

500,90

1,32

2

QC-
ACN-
AA-XB

1007

522,10

1,44

>

QC-
ACN-
AA-XB

1008

440,90

1,57

2

QC-
ACN-
AA-XB

1009

458,20

1,36

2

QC-
ACN-
AA-XB

1010

472,20

1,53

2

QC-
ACN-
AA-XB

1011

458,20

0,76

2

QC-
ACN-
TFA-




339

1012

486,20

0,79

2

QC-
ACN-
TFA-

1013

460,20

1,02

2

QC-
ACN-
TFA-

1014

455,10

1,44

2

QC-
ACN-

1015

444,20

0,83

>

QC-
ACN-
TFA-

1016

404,20

1,06

2

QC-
ACN-
AA-XB

1017

418,20

1,13

2

QC-
ACN-
AA-XB

1018

432,10

1,00

2

QC-
ACN-
TFA-

1019

446,20

1,32

2

QC-
ACN-
AA-XB




340

QC-
ACN-

QC-
ACN-

QC-
ACN-
AA-XB

ACN-
AA-XB

QC-
ACN-
AA-XB

QC-
ACN-
AA-XB

QC-
ACN-
AA-XB
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1027

971,40

1,51

2

QC-
ACN-
AA-XB

1028

473,10

1,34

2

QC-
ACN-
AA-XB

1029

472,30

0,93

2

QC-
ACN-
TFA-

1030

521,30

1,31

>

QC-
ACN-
AA-XB

1031

45930

0,82

2

QC-
ACN-
TFA-

1032

475,30

1,45

2

QC-
ACN-
AA-XB

1033

529,40

1,27

2

QC-
ACN-
AA-XB
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QC-
503,00 |1,43| ACN-
AA-XB

1034

Ipumep 1035
1-(amunomernn)-4-(2-(7,8-numernn-[ 1,2,4]rpuazono| 1,5-a]mupuaun-6-mn)-3-usonponu- 1 4-

nuppodo[3,2-b|nupuans-5-wn)uuknorekcas- 1-on

H3C CH3 (1035)
IMpomeskyrounoe coenunenune 1035A: 4-(2-(7,8-ngumerun-[ 1,2,4]rpuazono| 1,5-a|nupuann-6-u)-

3-m3onponmi- 1 H-nmuppoiol[3,2-bnupuans-5-ni)- 1 -(HUTpOMETHI ) [IUKJIOT€KCAHOI

HC CHs (1035A)
B cocyn emxoctbto 2 npam nobasisuiu 4-(2-(7,8-qumernn-[ 1,2, 4]rpuazono| 1,5-a]nupuauna-6-mn)-
3-uzonponwi- 1| H-nupposo[ 3,2-b Jnupuaun-S-wn)aukiaorekcan-1-on (0,200 r, 0,498 mmoub),
MeOH (5 mn), austunamus (0,052 mot, 0,498 mmonb) u HuTpomertaH (0,269 mi, 4,98 Mmonb).
3arem 20 MKJI BOIBI TOOABISUTH U PEAKIIHOHHYIO CMECh MEPEMELIHBAIIN B TEYEHHUE 5 CYTOK MpH 25
°C. Peak1imOHHYIO CMeCh KOHIIEHTPHUPOBAJIM B TOTOKE ra3000pa3HOro a30Ta, pa30aBisuiu BOAOH U
nepememnBay B TeueHne 30 MuHyT. benblit ocanok oTGUIBTPOBBIBAIA U TIPOMBIBAJIN BOIOH U
CyLIWIA BO3AYXOM ¢ monyueHueM 4-(2-(7,8-nmumerun-[1,2,4]rpuasono[1,5-a]mupuaun-6-wn)-3-
uzonponui- 1 H-nupponol3,2-b Jmupuann-5-mn)- 1 -(HurpomeTiun)mkiorekcanona (0,200 r, 0,552
mmonb, 100% BeIxox) B BUae Oeoro TBepaoro Bemectsa. Bpems yaepskusanus npu XKXMC 0,64

muH [Meronuka A]. MC m/z: 363,2 (M+H).

ITpumep 1035:
B ©Oom0y [Ilappa noGaBmsum 4-(2-(7,8-gumernin-[ 1,2,4]tpuasonol 1,5-a]nupuann-6-mn)-3-
uzonponui-1 H-nuppono|[3,2-b Jnupuans-5-1i)- 1 -(HUTPOMETHI ) LIMKJIOTEKCAHOI, u 1:1

stunanerat: MeOH (7 mur). Cocyn 6apboruposanu razoodbpasasmm azotom u 10% Pd-C (0,053 T,
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0,050 mmonp) mobaemsuin. bomOy momemanu Ha ammapar [lappa u ¢ MOMOIIBIO Hacoca
OapboTupoBamu ra3000pa3HbIM a30TOM TPHU pa3a U OOPATHO HAMOJHSUTH Ta3000pa3sHBIM
BOJOPOAOM. PeakIIMOHHBIN COCY/l OCTAaBIISIM BCTPSIXMBATHCS B TedeHHe 6 yacos npu 40 GyHTOB
Ha KB. qroiiM. Peakiimonnyro cmech pasdasisuin MeOH u 3atem unbTpoBau yepes Ciioi 1enura
u koHIeHTpupoBain. Ocratok cycnernuposanu B DMF (2 min), puiasTpoBaiu depes MIpHUILIeBOH
¢bunbTp ¢ HaiinoHoBol MemOpaHoi 0,45 MukpoH. HeounimeHHOE BEIECTBO OUYHUINAIH METOAOM
npenaparusHoii XKX/MC npu cnenyromux ycnoBusx: Komonka: XBridge C18, 200 MM x 19 MM,
5-mxm uactuubr, ITonemwxHas ¢asza A: 5:95 aneronurpun: Boma ¢ 10 MM amerara amMMoOHUS,
Ioneuxnas dasza B: 95:5 aneronurpuin: Boga ¢ 10 MM anerara ammonust; I paguent: O-MuHYTHOE
BbIZIEpkuBaHue pu 6% B, 6-42% B B Teuenue 28 MUHYT, 3aTeM 6-MUHYTHOE BbIJI€P>KUBAHUE NTPU
100% B; Cxopocts smroruu: 20 mu/muH; Temnepatypa kojonku: 25 °C. Coxeprkaiue mpoayKT
bpakuuu OOBENMHSUIM W CYLIMJIM METOJOM LEHTPOOEKHOTO HCHMApeHHs C MOJydYeHHeM |-
(amuHOMeTHIN)-4-(2-(7,8-mumeTnin-[ 1,2,4]tpuazono[ 1,5-a] NUPUANH-6-11)-3-u3onponmi- 1 -
nuppodo[3,2-b Jnupuaun-5-nn)uknorekcan-1-omna (0,8 mr, 0,00185 mmouns, 0,4% BBIXOR), M/Z
(432,9, M+H). Bpewms ynepxusanus, 1,253 mun ¢ ucnons3oBanueM JKXMC Kononka: Waters
Acquity UPLC BEH C18, 2,1 x 50 MM, 1,7 mxm yactuuer, [ToneuskHast paza A: 5:95 aneronurpu:
Bozia ¢ 10 MM anerata ammonust; IToxsuknas pasa B: 95:5 aneronutpun: Boga ¢ 10 MM. 'H SAMP
(500 MI'u, DMSO-ds) 6 11,15-10,98 (m, 1H), 8,79 (s, 1H), 8,47 (s, 1H), 7,60 (br d, /=8,5 Hz, 1H),
7,08-6,93 (m, 1H), 4,80-4,80 (m, 1H), 3,33-3,19 (m, 1H), 2,91 (br d, /=7,0 Hz, 2H), 2,68 (br d,
J=7,0 Hz, 3H), 2,17 (s, 3H), 2,06-1,93 (m, 2H), 1,89 (s, 3H), 1,70 (br t, J=15,9 Hz, 4H), 1,40 (br
d, J/=6,4 Hz, 8H).

COGI[I/IHGHI/IH COorjlaCHO CJCAYIOIIUM IpuMEpaM IMoJiydaid B COOTBETCTBUU C O6H_II/IMI/I

MECTOAUKAaMH, OITMCAHHBIMU B IIPUBCACHHDBIX BbILIE IIPUMEPAX.

Tabnuua 3
Bp. QC
Ne c Haoun. "
TPYKTYDA e eTony
Tp. pyEIvP MC non yAeP
K Ka
QC-

1035 433,10 | 1,24 | ACN-

AA-XB
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1036

470,30

1,27

2

QC-
ACN-
AA-XB

1037

487,30

0,75

2

QC-
ACN-
TFA-

1038

487,40

0,82

2

QC-
ACN-
TFA-

1039

487,40

0,82

2

QC-
ACN-
TFA-

1040

471,40

1,00

2

QC-
ACN-
TFA-

1041

473,20

1,38

2

QC-
ACN-
AA-XB

1042

473,40

1,39

2




1043

535,10

0,99

2

QC-
ACN-
TFA-

1044

473,30

0,84

2

QC-
ACN-
TFA-

1045

473,30

1,01

2

1046

459,30

0,81

2

1047

H3C‘N>\\CN
\

514,40

1,22

2

ACN-

1048

459,00

1,08

2

QC-
ACN-
TFA-

1049

459,10

0,75

2

QC-
ACN-
TFA-

1050

514,40

0,87

2

QC-
ACN-
TFA-
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44310

1,45

2

QC-
ACN-
AA-XB

1052

471,10

1,04

2

QC-
ACN-
TFA-

1053

533,50

0,56

2

Al

1054

459,50

1,54

2

1055

485,50

1,45

2

QC-
ACN-
AA-XB

1056

459,10

1,48

2

QC-
ACN-
AA-XB

1057

485,20

0,81

2

QC-
ACN-
TFA-




1058

475,00

1,59

2

QC-
ACN-
AA-XB

1059

513,40

0,85

2

QC-
ACN-
TFA-

1060

499,10

1,41

2

QC-
ACN-
AA-XB

1061

499,40

0,83

2

QC-
ACN-
TFA-

1062

475,00

1,80

2

QC-
ACN-

1063

499,40

1,02

2

QC-
ACN-
TFA-

1064

473,00

1,82

2

QC-
ACN-
AA-XB




1065

49920

1,61

2

QC-
ACN-
AA-XB

1066

513,50

0,85

2

1067

477,20

0,77

2

1068

o

501,30

0,78

2

ACN-
TFA-

1069

501,00

0,99

2

QC-
ACN-
TFA-

1070

501,00

1,00

2

QC-
ACN-
TFA-

1071

475,30

1,52

2

QC-
ACN-
AA-XB

1072

477,40

0,81

2

QC-
ACN-
TFA-




QC-
ACN-
TFA-

1073 501,30 | 0,79

2

QC-
487,00 | 1,45 | ACN-

2

1074

QC-
486,90 | 1,59 | ACN-

1075 ,
AA-XB

QC-
533,30 | 1,70 | ACN-
AA-XB

1076

QC-
ACN-
TFA-

1077 533,10 | 0,80

2

QC-
403,10 | 1,43 | ACN-

2

1078

BbuoJjornyeckyue aHAJIH3bI

@dapMakoJOrHyecKie CBOWCTBA COEAMHEHHI MO HACTOSIIEMY H300PETEHUI0 MOKHO
NOATBEPANTH C MOMOINBIO psiia OMOJNIOTHUECKUX aHATN30B. Ha COeNUHEHMSX MO HACTOSLIEMY
u300peTeHni0 ObUTH TPOBEIECHBI NPEACTABICHHBIE Aaliee WIUIOCTPATUBHBIE OHWOIOTHYECKHe

dHaJIU3bI.
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AHaJM3bI ¢ MCNOJIb30BaHUEM peniopTepa nHruouposanust TLR7/8/9

Jns ckpuHmHra MHruOutopos uenoBedeckux peuentopoB TLR7, TLR8 wmu TLRO c
NpUMEeHEeHneM HHAyLupyemoro pemnopreproro reHa SEAP (cexperupyemoii 3MOpHOHAIBHON
mIesIouHOM (ocdarasel) Mo yrnpaBieHHEM MUHUMAJIBHOTO mpomotopa reHa IFN-B, ciurtoro ¢
mIThio calitamu cesisbiBaHusl NF-xB u AP-1, ncnons3oBanu kinerku HEK-Blue™ (Invivogen),
CBEPX3KCIPECCUPYIOLINE NaHHBIE perentopbl. Eciu BkpaTLe: KJIeTKHU BbICeBaiu B 384-1yHOUHbIE
maHmets! Greiner (15000 xierok Ha nyHKy B ciydae TLR7, 20000 B cinyuae TLR8 u 25000 B
ciydae TLRY), a 3arem obpabateiBanu TecTupyembiMu coequHeHussMu B DMSO ¢ nonydennem
KOHEYHOI0 AMana3oHa KOHLEHTPALUi 3aBUCUMOCTH OTBETA OT O3B, T. €. Auana3zona ot 0,05 kM
1o 50 MmxM. Ilocne 30-MUHYTHOH IpenBapUTENbHON 00paOOTKM COEAMHEHHEM MPU KOMHATHON
TeMIeparype KJIETKM 3aTeM MojBepranu crumyisnueit murannoM TLR7 (rapauksBumonom B
KOHeuHON KoHueHTpauuu 7,5 MxM), nurannom TLR8 (R848 B xoneuHol koHueHTpauuu 15,9
MKM) nn muraanom TLRO (ODN2006 B koHe4uHO# koHLIeHTpauuu S HM) nist akruanun NF-kB
u AP-1, kotopbie nHayLupyroT BeipaboTky SEAP. Tlocne 22-yacosoii nakyOarun npu 37°C, 5%
COs, yposau SEAP ompenensiu nmyrem nobOaBnenusi peareHta misi aerekuud HEK-Blue™
(Invivogen), cpeab! Anst KyJIbTUBUPOBAHUS KJIETOK, KOTOpas Mo3BoJsieT aerekruposath SEAP, B
COOTBETCTBHM C YKa3aHMsMU Npou3BoAuTeNs. IIponeHT MHruOMpOBaHUS ONpenesun Kak %
camwkennst curHana HEK-Blue, mpucyTcTByrommx B JiyHKax, 0OpaOOTaHHBIX arOHHCTOM TLTHOC

DMSO, no cpaBHEHUIO C TyHKaMH, 00pabOTaHHBIMU U3BECTHBIM HHTHOUTOPOM.

Ta6auua 4. JAHHBIE AHAJIM3A C UCTIOJIb3OBAHUWEM PEIOPTEPA JUIA
TLR7/8/9 (NT = HE TECTHUPOBAJIN)

TLR7 TLR8 TLRO
Ne Ne ICso TLR7|ICso TLRS|ICso  TLRO9
1Cso 1Cso 1Cso
npuMepal npumepal(HM) (HM) (HM)
(HM) (M) (HM)
1 20 3,8 7734 540 1,1 1,4 1951
2 1,7 0,27 7325 541 1,2 0,36 1429
3 0,93 1,1 8542 542 24 17 9235
4 0,60 0,71 1072 543 14 5,3 2279
5 471 4063 37 544 11 6,4 5660
6 0,30 3,2 625 545 22 7,5 2464
7 4.4 52 8124 546 9,5 1,6 1379
8 4.7 21 8554 547 0,27 0,55 789
9 1,7 8,2 2248 548 0,71 0,98 1090
10 0,42 53 1053 549 1,8 18 401
11 1,7 21 6794 550 0,87 15 796
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12 10 1,6 10102 [[551 0,94 5.5 582
13 3.2 1,9 5020 552 0,83 2.1 4099
14 11 42 4331 553 0,63 32 537
15 73 43 1940 554 |15 D5 2861
16 0,60 2.1 635 555 [0.85 3.0 341
17 3.7 7.7 1097 556 |17 1,1 5079
18 14 14 1494 557 0,66 12 440
19 125 73 6023 558 12 5.6 3427
20 2.7 13 614 559 0,72 4.6 4923
21 01 46 >50000 |[[s60 1,2 1,0 3821
22 56 12 21148 |[[s61  |o,64 3.0 5653
23 >3125 3125 >50000 |[[s62 1,9 1,1 6484
24 40 2.7 13976  [[563 0,83 D4 4257
25 181 117 11662 |[[s64 |79 4.2 1764
26 1769 D131 >50000 |[s65  [8.8 6,9 3224
27 >3125 3125 >50000 |[s66 |4 18 18988
28 263 1496 >50000 |[[s67 |18 18 2325
29 4.6 2.7 832 568 6,0 3.8 2081
30 70 43 22593 [[s69 |11 3,0 2183
31 13 19 6059 570 |10 57 143
32 73 6,9 1883 571 |15 D1 813
33 6,5 1,9 1915 572 a6 D5 1197
34 17 6,0 1218 573 0,99 0,1 3234
35 589 282 13783 |[[s74  P.o 47 11936
36 53125 [>3125 22084 |[575 o044 121 1352
37 1269 465 >50000 |[s76  INT INT NT
38 21 5.2 14362 |57 lo,69 7.4 1881
39 40 4.8 NT 578 0,53 D87 4190
40 24 1,7 7956 579 0,39 79 1838
41 D64 177 >50000 |[[s80 0,41 8,7 1789
42 178 57 >50000 |[581 0,30 79 4920
43 2.0 78 560 582 0,99 12 7463
44 12 15 3374 583 032 5.1 1552
45 22 20 7280 584 0,24 29 2006
46 43 4.9 1682 585 0,46 8.6 1839
47 NT NT NT 586 0,75 08 2897
48 74 0,3 31274 | |87 [o.31 27 1408
49 1,0 0,62 2673 588 2.3 42 16107
50 0,49 0,39 2839 589 025 62 1062
51 5.1 7.0 16309 [[s90 |30 4.7 3549
52 7.9 20 NT 501 |48 7.7 2852
53 0,62 0,23 1988 592 o 7.4 2244
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54 2.9 2.8 10376 | [593 14 2.6 974
55 2.1 0,39 3340 504 3.9 16 7906
56 2.0 1,1 6340 595 122 >3125 10867
57 74 13 5070 5906 |13 67 3204
58 13 0,72 1969 597 |13 12 018
59 13 1,1 2376 508  [0,81 3.1 949
60 5.6 5,9 20242 [[599 |27 4.8 3047
61 44 1,8 D411 600  [0,75 6,2 2051
62 3,8 1,5 11497 |[leo1  |a6 46 >50000
63 74 4.0 42357  [l602 |12 6,8 1430
64 3,8 1,6 5084 603 1,5 5,2 1190
65 1,9 13 25112 [|604 |28 D5 5914
66 1,4 0,98 3870 605 13 17 4244
67 0,98 0,42 963 606 2.3 3.9 1711
68 1.4 0,79 6300 607  [2.1 0.6 1142
69 1310 1314 25816 | [608 1,1 6,1 1713
70 23 12 2967 609 .6 23 718
71 99 31 3897 610 |15 14 1771
72 2.9 0,90 3416 611 8.4 17 1933
73 29 5.7 p4942  |le12 13 56 3927
74 D468 2562 >50000 |[|613 |20 32 1243
75 18 0,8 >50000 |[l614 |19 13 1014
76 34 15 >50000 |[|615 |24 7.9 1958
77 4.8 2.0 11648 |[l616  ]3.6 1,5 1282
78 3.7 10 3171 617  [2219 1325 20509
79 373 355 9724 618  [48 4.6 3699
80 13 1,6 4558 619  [0.43 3.0 865
81 13 0,95 20099 |[|620 10,73 D4 223
82 0,77 0,41 6376 621 |70 75 14661
83 3.6 6,9 5445 622 3o 14 5071
84 2196 >3125 >50000 | [623 1,6 2.0 3127
85 1,8 5.8 5178 624 3.0 2.0 2568
86 75 2.9 >50000 |[|625 0,72 10 978
87 35 0,58 >50000 |[|626 |29 8.0 13454
88 68 01 3595 627 |79 18 4504
89 0,51 0,59 3258 628 |21 33 343
90 0,57 42 4999 629 |6 6,5 1920
01 0,68 0,53 6311 630 |19 14 1284
92 0,87 0,78 3992 631 |40 1,9 3067
03 5.3 72 35043 ||632 3,1 2.2 439
94 1,0 14 9352 633 |40 33 25537
95 4.9 3.6 >50000 |[|634 |0 3.0 2374




353

96 1,5 0,28 9430 635 5.7 1,1 1785
97 28 41 >50000 |[|636 46 08 21593
08 0,74 0,72 5226 637 3.8 0,53 1359
99 0,51 2.9 4303 638 .9 73 1272
100 [3,2 0,55 6146 639 0,98 1,9 1472
101 [37 0,25 6402 640 |49 4.9 13508
102 |12 5,1 >50000 |[|641 o2 35 3344
103 |73 2.6 NT 642 |14 D6 18090
104 |3 0,75 4161 643 |54 5.3 3170
105 3,9 0,15 9237 644 .7 4.5 2690
106 ]22 0,28 7779 645 |1 303 4087
107 ]2 0,37 5627 646  [2.1 11 4140
108 ]25 0,99 3512 647 [.3 D6 5388
109 [3,6 13 8014 648  [2.1 40 2073
110 |1,9 0,76 4544 649 |62 10 3283
111 |NT NT NT 650 6,7 18 3125
112 ]2 12 6009 651 1,7 D4 687
113 1,4 0,95 3363 652 3.0 02 1600
114 |47 1,8 7590 653  [5.5 13 13221
115 12 0,49 3482 654 |64 0.6 4917
116 197 5,0 35642 | |655 14 11 2069
117 |14 0,81 5643 656 1.4 4.7 1853
118 1,8 0,86 5581 657  [2.1 10 842
119 1.8 0,96 14141 |[l6s8 |38 8.2 13603
120 |23 0,60 5487 659 |12 D4 8538
121 ]34 0,80 6348 660 3,3 15 14410
122 |17 1,1 7251 661  [23 5.5 13871
123 1,9 6,3 8648 662 |18 1,0 9030
124 |12 4.7 5786 663 .5 0,9 21144
125 |26 0,66 6544 664 |2 14 38509
126 [5,9 1,5 6117 665  [34 17 >50000
127 |46 0,48 5898 666 (0,73 1,6 6563
128 |54 2.6 35374 |le67  |145 711 >50000
129 |67 13 22827 | 668 1,7 2 17531
130 |43 47 >50000 |l660 |74 5.6 31553
131 P33 0,63 8572 670 |56 58 >50000
132 |28 0,51 7393 671 14 2.1 4480
133 |43 14 >50000 |l672 a7 00 6244
134 [37 1,1 6146 |l673 |52 6,9 14419
135 |47 1,6 13167 |[l674 ]2 48 >50000
136 |57 0,79 8223 675 0.7 4.6 14462
137 |56 13 8446 676 |10 0.5 5718
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138 11 4.6 >50000 ||677 |17 53 >50000
139 |37 14 >50000 |[|678  [36 29 >50000
140 127 186 >50000 |[l679 |16 5.8 20652
141 134 148 >50000 |[|680 |12 5.2 1058
142 107 45 >50000 | 681 104 199 4236
143 |78 45 >50000 |[|682 |16 D4 1052
144 |84 12 >50000 | [683 12 13 322
145 1,5 0,49 8201 684 |14 13 365
146 |56 D5 12802 [l68s |32 39 1576
147 15,0 0,26 18656 | [686 3125 3125 >50000
148 Jo7 16 >50000 |[|687  [39 16 5774
149 o3 0,40 19497 |[l6ss |84 23 177
150 |12 2.7 >50000 |[689 |11 42 433

151 12 12 11995 [le90 |15 31 288
152 |27 1,6 5877 691 11 0,2 315
153 0,87 1,6 7150 692 43 58 1528
154 [1919 600 >50000 |[[693 |65 15 437
155 o1 56 >50000 |[694  |2309 D850 14611
156 |15 0,79 6752 695 |42 20 3952
157 |2 12 8844 696 |75 36 1311
158 |3 0,96 8256 697 |20 111 919
159 |4 1,0 7735 698 12 D8 1004
160 1.8 12 10645 [l699 |12 46 430
161 1,4 0,92 5918 700 |6 43 2328
162 |28 2.8 23008 [[701 49 15 1748
163 197 5,0 24797 |02 a1 14 0228
164 33 2.0 19767 |03 |89 16 326
165 11 0,68 22656 |[104 |11 13 166
166 |15 18 2189 705 18 15 655
167 0,43 1,7 156 706 8,5 18 1020
168 0,89 3.4 658 707 |15 5.3 1412
169 3,1 21 1224 708 12 280 >50000
170 ]2,0 17 1411 709  [2330 >3125 >50000
171 0,45 1,8 560 710 .0 3.2 4665
172 1,9 13 1792 711 p.o 0.9 1699
173 ]2,0 10 578 712 |19 11 3145
174 |43 37 1468 713 6.2 08 4878
175 10,35 2.0 926 714 |18 03 203
176 |52 84 16006 | [715 1,7 11 8707
177 0,28 2.5 148 716 [0,74 6,7 2526
178 0,48 1,8 895 717 |1062 1101 2525
179 0,92 7.0 1741 718 o6 3.6 6211
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180 |28 11 1871 719 [38 7.0 2596
181 1,7 13 561 720 |13 04 20336
182 0,48 1,1 301 721 041 0,53 082
183 |56 15 1031 722 |65 46 18477
184 8.8 18 2054 723 0,99 D4 4391
185  [38 110 10316 |[[24  |o63 2.0 2194
186 [22 0,3 1011 725 0,62 1,9 2059
187 |21 20 4221 726 (1357 2090 39366
188 029 D5 158 727  B.6 32 3352
189 |16 6,7 313 728 0,74 0,67 3538
190 0,80 2.8 353 729 1,1 13 1941
191 0,90 2.7 202 730 B3 23 10526
192 3,1 19 1106 731 46 15 1640
193 1,5 6,0 6438 732 |10 70 4834
194 86 47 3594 733 |53 1014 >50000
195 10,80 43 530 734 |6 D52 >50000
196 |17 10 712 735 s 61 262
197 034 1,7 134 736|631 D69 >50000
198 1,0 7.8 1142 737 0,59 0,55 7774
199  |o,16 6,4 1189 738 046 0,89 6226
200 [1,8 8,5 773 739 0,85 1,6 5324
201 1,5 6,0 570 740 P2 5.1 623
202 [3,8 28 2030 741 1,9 6,5 3034
203 2,0 79 537 742 o 3.1 4580
204 0,98 2.9 1332 743 B6 8.4 1881
205 [0,42 1,0 134 744 .0 7.1 3058
206 195 22 2389 745 P2 5.8 2446
207 |19 4.4 253 746 1,1 10 3106
208 |22 16 1350 747 0,59 4.1 7379
209 0,71 4.0 641 748 |75 15 37886
210 3125 P3125 >50000 |[[749 |29 0.6 14893
D11 1,1 6,8 585 750 |12 3.7 6145
P12 [3.4 6,8 1192 751 13 73 26035
213 95 17 706 752 0,38 0,53 10266
214 [3,9 6,3 833 753 [3.8 12 27862
215 16,0 76 2254 754 |52 1,7 5432
216 [5,1 18 416 755 [.8 6,2 3734
217 15,0 8.6 522 756 3.9 6,0 9055
218 85 20 389 757 0,70 1,9 5215
219 [3,9 8,0 2484 758  [0,89 1,7 18200
220 6,7 6,1 1020 759 3.8 14 38197
221 [3,7 13 435 760 |42 07 7629
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222 5,8 21 657 761 [9,0 14 8170
223 0,60 14 485 762 3.8 8.6 18318
224 |15 42 718 763 3,8 0.6 4579
225 4.0 35 3360 764 |19 2.8 14428
226 |27 14 1790 765 5.6 35 10263
227 2,0 7.7 926 766 (0,86 12 3512
228 3,3 23 2387 767 5.4 2.9 8300
229 |19 18 1709 768 6.4 0.6 20957
230  [38 33 2460 769 1,3 4.5 5569
231 [0,61 3,0 365 770 |11 D4 18183
232 [3,0 0,8 484 771 43 0,2 9843
233 11 24 2662 772 B2 10 4713
234 |16 5,0 435 773 B0 4.6 2706
235 1,0 2.0 929 774 .7 5,7 18596
236 3,9 2.8 376 775 B8 4.4 8447
237 |20 19 18183 [[776  [6,0 5.3 13088
238 [0,71 0,97 97 777 o2 7.4 14795
239|106 181 >50000 |[[778 |27 D3 7908
240 |54 16 5076 779 73 11 34519
241 2,0 2.9 1754 780 1,9 5.4 5225
242 |15 15 2407 781 11 18 14380
43 16 9,5 999 782 (1,3 4.7 5736
D44 |16 8.2 2349 783 1,8 3.9 8377
D45 |27 4.7 343 784 P9 0.4 4527
D46 |19 2.6 4283 785  [8.0 13 4684
247 |12 12 825 786 |77 12 14676
48 1,5 13 1785 787 0.4 4.9 12254
249 |5 73 5978 788 [2.1 32 8302
250 |26 57 13721 |[[7189 P2 3,7 13321
251 8,6 13 1754 790 0,42 0,85 8810
252 [8,0 10 7255 791  [53 1,1 18146
253 10,65 0,72 1149 792 |40 1,0 8555
254 |2 27 8734 793 14 1,4 7829
255 10,60 0,25 218 794 |14 1,5 18048
256 |12 3,7 335 795 12 8.1 >50000
257 I35 25 175 796 6,0 15 11322
258 13 3,5 100 797 |10 14 17578
259 |19 7.1 321 708 |42 5.7 22334
260 [527 173 10867 |[[99 |50 21 >50000
261 262 90 381 800 |20 26 >50000
262|170 19 354 801 057 0,56 10960
263 16,2 76 338 802  [3.0 0,65 17918
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b64 |55 42 255 803 |43 4.0 39663
265 10,59 0,91 392 804 |12 0,56 18116
266 |45 13 322 805  [2.1 0,57 24156
267 |19 2.6 453 806 |11 1,1 29426
268 |04 32 578 807 0,95 1,3 16263
269 223 88 670 808 0,19 1,4 8946
270 [38 28 322 809 .2 3.1 35999
71 120 40 28 810 0,64 0,63 7355
272 76 50 398 811 036 0,59 5596
273 75 66 1114 812 .2 3.6 >50000
274 85 3,7 474 813 3.7 0,1 >50000
275 14 8,5 684 814 |19 D3 >50000
276 [8.9 9,0 309 815 1,8 1,4 >50000
277 0,40 1,6 1378 816 |17 1,7 8723
78 1,5 12 837 817 2.1 2.9 >50000
279 0,31 1,4 1817 818  [0,78 0,43 12846
280  |1,1 72 1268 819 |2 0,58 21064
281 0,48 1,7 830 820 [2.7 2.0 9396
282 (0,32 0,91 661 821 13 13 6694
283 (0,92 1,4 08 822 (1.1 0,24 6914
284  [3,0 15 4038 823 0,49 12 6932
285 3,6 5,5 2310 824 |16 0.1 5791
286 |52 0.2 1566 825  [0,53 1,1 6277
287 |25 33 2361 826 0,70 1,0 15739
288 28 114 6454 827  |0.46 0,34 4852
289 3,5 11 967 828  [0,88 1,4 7157
200 2,1 6,3 425 829 3.7 12 17264
291 [2,6 11 735 830 0,62 0,63 7443
292 99 127 1615 831 1,5 D3 8550
293 |75 208 5641 832 4.0 D3 16779
294 85 174 2270 833 1,9 4.9 9782
295 11 11 883 834  [0.46 D5 4367
296 10,59 6,8 600 835 0,70 4.1 5560
297 8.4 15 885 836 |24 4.1 16449
299 |10 6,0 680 837 0,70 1,6 7822
300 |48 286 9048 838 0,60 35 9891
301 po 42 4089 839 (037 3.2 7869
302 [0,74 4.9 739 840 0,38 1,5 7401
303 [0,55 6,9 1233 841 5.6 08 14253
304 (0,53 1,8 1068 842 038 0,47 6919
305 40 16 8237 843  [0.52 1,4 5479
306 |13 61 10058 [[844 |0 11 8817
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307 0,86 2.7 978 845  [712 14 21276
308 11 11 3965 846 0,55 12 22620
300 [0,31 4.6 268 847 |49 8.3 22521
310 [0,39 41 1782 848 12 D2 17494
311 [2.8 44 2017 849  [0,53 1,6 8120
312 [0.26 1,6 577 850 0,72 1,6 6540
313 [0,21 7.0 1200 851  [5,9 D2 9978
314 P4 47 5508 852 |52 0,82 16163
315 1,8 29 5223 853 [0,51 0,66 9571
316 |14 41 3018 854 |11 5,0 32272
317 [48 94 3611 855 |4 4.6 14322
318 [0,17 2.1 1060 856 7.3 0,46 27144
319 |0,44 41 1690 857 0,65 0,40 4396
320 |10 22 1480 858 1,1 13 7132
321  |NT 3,0 1041 859 0,97 1,5 7308
322 (1,7 19 7409 860 (0,30 0,62 5062
323 1,1 31 1357 861 0,31 4.2 5010
324 |66 240 20509 |[[862 0,29 D2 7037
325 1,5 38 3110 863  [0,52 17 6065
326 |0,13 3,7 088 864 |15 12 5693
327 3125 P3125 >50000 | [865 13 72 8891
328 (0,08 1,1 576 866 3.2 74 47596
320 |16 23 2066 867 4.5 11 >50000
330 [0,14 4.8 2970 868 12 6,1 >50000
331 1,7 34 1914 869 |19 34 40301
332 (1,3 88 2663 870 0,56 33 14448
333 [0,60 12 1456 871 1,6 5.1 12728
334 |46 127 2400 872 0,97 3.8 9539
335 |NT 4.0 1927 873 [3.1 1,8 12788
336 [2.8 48 3439 874 |12 5.3 15548
337 |1 350 >50000 |[875  |6,6 3.2 40475
338 [81 1170 >50000 |[876  |644 517 13255
339 [0,20 7.1 5388 877 |15 1,6 12556
340 1.4 51 1869 878 0,48 D2 9042
341 [o,12 0,32 2643 879 |10 3.4 7546
342 0,08 3.9 1906 8380 6.4 30 19328
343 [o,19 0,54 1251 881 25 68 43465
344 0,72 4.8 2789 882 3.3 11 7764
345|021 0,68 1675 883  [7.4 23 12546
346 [0,32 6,0 6294 884 (0,90 0,17 6501
347 0,27 1,0 2466 885 1,6 38 7846
348 [0,82 8.3 6961 886  [2.8 1,7 2568
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349 |77 63 >50000 |[887 10,50 0,68 8121
350 [0,72 1,0 1155 838 12 0,59 12211
351 [23 43 1688 889 1.5 0,76 9839
352 [5.4 9.2 2321 8900 (1.8 1,4 14745
353 [0,64 0,96 940 891 0,64 0,93 17965
354 1,0 23 790 892 [0.62 1,4 3285
355 p6 10 4497 893 034 0,74 7440
356 [2.8 5,1 865 8904 037 0,89 10763
357 .o 44 1050 895 0,74 1,1 7926
358 (0,95 2.8 1325 896 (0,69 0,37 8435
359 0.1 29 4870 897 0,86 1,5 11982
360 (1,3 3.4 1414 898 2.1 32 17320
361 (0,79 1,0 1251 899 1,0 1,7 9780
362 |16 5,1 1634 900 1,1 1,4 15593
363 [3,3 6,6 1476 001  [0,72 0,15 13255
364 1,5 9,6 2523 002 1,1 1,4 15789
365 42 7.9 3197 903 3,0 4.1 35228
366 [5,3 15 4693 004 1,0 4.2 14798
367 1,5 3,5 838 905 0,51 0,82 12016
368 1,5 2.5 1612 906 0,39 0,67 7799
3690  [0.46 13 402 007 0,76 0,45 >50000
370 [8.6 23 >50000 |[oos 0,89 0,26 6457
371 6,0 14 4358 009  [0,54 0,91 6707
372 B2 76 1464 010  [0,68 0,86 5398
373 [86 8.3 1956 o11 0,68 1,5 7016
374 36 187 21615 [[o12 o908 D2 9330
375 [0,87 4.4 2716 013 1,0 1,8 8845
376 [0,71 12 1027 o14  [0,73 0,94 6046
377 .1 2.2 767 015 3 1,0 11137
378 1,6 4.6 1636 o16 |18 11 14537
379 b6 47 909 017 5.2 2.9 43171
380 1.4 1,6 1878 018 .2 6,3 20583
381 3.7 5.5 8062 019 |23 1,0 13895
382 [7.8 22 >50000 |[[020 |6 5.9 12088
383 33 167 >50000 |[[o21  Jo.61 3.4 5267
384 13 25 1526 9022 0,55 0.1 9372
385 |22 46 11236 | [923 12 3.6 6556
386 1,5 42 1440 024 |17 4.9 7234
387 [72 19 5513 925 0,79 0.2 10082
388 (0,87 2.2 891 9026 [3,3 3.0 3040
380 [0,45 1,6 923 927 o 3,7 4357
390 1.6 76 3094 928 1,5 6,9 3640
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391 p6 14 D451 929 6 3.9 5086
392 B2 6,1 1746 930 |2 7.4 24293
393 [0,47 13 360 931 |5 3.9 14927
394 1.4 1,5 1412 932 0,66 10 14343
395 |74 10 1621 933 0,63 18 18442
396 |17 17 1531 034 0,86 8.6 9746
397 6,3 10 2402 035 0,48 2.9 5613
398 [3,8 17 4119 936  [0,56 35 4638
399 (0,83 1,8 038 937 0,52 14 14243
400 [0,74 2.9 1549 938 .6 4.9 8560
401 5.7 6,4 5719 9039 1.5 0,8 11863
102 31 43 5146 040 1,7 0,66 8343
103 (7,7 44 4281 041 0,66 0,66 7198
104 [3,8 9,3 1544 042 0,50 3.4 12005
105 3,6 D5 1425 943 1,1 1,1 10046
106 |14 3,0 1466 044  [3,1 4.9 17114
107 72 8,5 457 045 |48 0,94 7846
408 18 43 6440 046 1.4 1,8 8950
109 |17 1,6 550 047 1,9 0,66 8773
410 15,0 6,5 4925 048 |28 1,4 12817
411 |63 8,0 2297 049 |6 1,6 31028
412 |22 2.1 727 050 [7.2 4.9 36119
413 17 18 4737 051 |65 1,5 >50000
414 51 12 1756 052 |18 0,70 7862
415 25 3,5 1240 953  [0,92 5.3 12031
416 0,85 12 1622 054 1,9 36 20896
417 |52 7.1 9504 055 0,76 2.0 20450
418 NT 3,9 865 056 |10 1,9 9650
419 |41 2.5 1744 057 0,92 2.9 24415
120 |12 2.8 3530 058  [0,27 D3 11244
421 1,6 1,8 2058 059 1.4 0,29 7681
422 |15 35 6239 960 (0,77 0,32 3166
423 175 83 >50000 |lo61 035 0,80 8337
424 10,89 0,74 1531 062 3.7 17 >50000
125 0,87 0,50 2915 963  [0,84 1,9 35268
126 25 2.6 1398 064 0,53 0,25 3095
127 |4 76 4904 965 (0,39 1,1 6483
128 |74 6,4 0858 066 |24 1,3 6022
120  [3.4 5.2 7002 067 |79 12 38697
430 |13 14 15105 | [o68 1,9 0,69 16436
431 16 11 4657 969 1,3 0,12 7175
432 [0,37 0,55 584 9070 3.1 0,92 10709
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433 |42 60 >50000 |[[971 |30 0,85 9246
434 |15 2.4 7432 072 B3 3.1 6915
135 |27 5.5 2176 073 |67 1,7 15804
436 [8.9 27 8941 074 |11 0,71 3918
437 |51 11 3752 975 12 0,61 6463
438 [0,77 0,39 1458 9076 .5 0,96 13425
439 [3,5 32 24228 [|o77 |14 0.1 8600
140 |64 14 >50000 | [978 11 1,8 11451
441 0,79 0,63 1660 9079 1,1 0,80 4291
442 3,7 3,5 18317 |[[oso |22 D3 6271
443 15 57 NT 081  [0,95 0,51 3066
444 |16 5.2 39175 [log2 |08 20 32827
445 1,5 3,6 4887 083  [0,82 0,12 6525
446 0,91 0,91 364 084 |10 0,85 3427
447 |17 23 1637 085 1,6 1,1 3897
448 75 24 7692 986 (0,63 0,38 2821
449 [323 165 17986  |[|o87 |9 0,50 11253
450 [0,61 0,71 1193 088  [0,36 0,23 3767
451 0,48 0,63 1045 989  [0,69 0,31 7098
452 |7 4.4 3091 990  [0,80 4.0 6024
453 4.0 3,3 1440 091  [0,27 0,32 5986
454 |12 0,68 2393 092 0,66 0,72 6311
455 14 12 9203 993  [0,82 1,5 7230
456 2,6 8,1 7726 0904 |13 3.4 11830
457 0,32 0,30 622 995 0,56 0,48 7020
458 15,0 10 9840 996 (1,3 0,40 11011
450 16,2 43 2790 997 |4 D4 13578
460 10,88 0,79 2063 998 1,9 0,44 20008
461 2,6 1,7 8471 999 7.5 0.1 10466
462 16,9 8.4 4538 1000 |18 3.2 6438
463 |14 24 16002 | [1001 |70 40 11739
464 10,68 0,85 1774 1002 |10 4.6 1099
465 1,1 1,9 5660 1003 [1,8 3,7 3164
466 |59 04 5796 1004 2,1 1,3 2794
167 |12 3,5 413 1005 |44 7.4 1659
468 46 99 NT 1006 [3,6 0.6 339
469 10,98 2.9 1709 1007 3,2 4.0 2337
470 (1,3 6,0 7422 1008 |15 32 13326
471 [2.8 3.2 4706 1009 |45 7.7 2657
472 0,34 1,1 D511 1010 3,6 4.7 431
473 |71 9.6 7373 1011 i1 2 23736
474 046 0,43 1450 1012 0,59 1,4 1686
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475 1,4 2.2 3504 1013 |11 0,2 7677
476 0,81 2.6 9749 1014 o1 06 21927
477 [83 6,0 6162 1015 13 7.8 2384
478 13 15 4545 [|1o16 |29 38 641
479 |29 10 23712 [[1o17 |13 16 3302
480 2,0 14 11749 |[|lo18 1,7 8.9 2782
481  [0,82 3.9 13037 |[[to19 |17 16 3278
482 |96 238 >50000 |[1020 [1,8 17 3863
483  [0,94 12 5126 1021 |43 11 5329
484 6,1 11 7071 1022 10,91 1,9 3650
485 1,1 2.2 2516 1023 |10 3.6 6939
486 |12 1,9 2367 1024 |18 12 4538
487 10,75 0,49 2289 1025 [3,0 0,86 5861
488 11 8,4 5364 1026 |45 6,3 14488
489 |20 20 6674 1027 0,60 0,2 3003
400 |12 3.4 2127 1028 [7,6 0.1 16992
41901 0,89 8,0 677 1029 |14 5,0 8378
102 |14 1,9 1478 1030 3,1 1,9 6278
493 1755 3791 >50000 |[[1031 |18 2.0 12671
194 |52 2.8 14070 | |1032  [1206 196 25365
495 3,3 13 3603 1033|1086 974 22372
Y 2.1 615 1034 [1398 >3125 26595
4197 |52 67 >50000 |[1035 1,7 D1 3666
408  [NT NT NT 1036 |13 D7 1931
499 607 833 >50000 |[1037 3,1 6,2 1609
500 |19 39 >50000 |[1038 0,98 13 1910
501 |63 16 9553 1039 [72 6,4 3068
502 0,79 5.1 2897 1040 0,17 0,66 1106
503 1,4 9.2 2503 1041 0,49 0,85 2424
504 0,55 0,64 3743 1042 |22 33 3316
505 .5 4.9 7601 1043 2,1 1,6 1749
506 0,41 0,42 3183 1044 |41 0,2 3595
507 1,1 2.4 8492 1045 |48 3.6 3236
508 1,1 3,3 6846 1046 0,64 D4 2502
509 |17 30 9105 1047 |13 35 4493
510 5.9 28 >50000 |[1048 |44 13 9827
511 5.8 4.8 >50000 |[1049 |16 5.4 2599
s12 |11 5.6 304 1050 2,8 48 2657
513 19 307 545 1051  |o41 1,5 1908
514 38 44 7111 1052 [8.9 17 5920
515 [7.9 21 223 1053 ]25 48 4807
516 022 1,9 155 1054 |54 1,7 1692
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517 |11 6,0 150 1055 |43 8.3 5471
518 1,6 32 721 1056 2,1 12 2992
519 8.3 12 362 1057 [0,81 1,7 2698
520 0,80 7.0 285 1058 [1,9 35 5275
521 |o62 13 238 1059 [1,6 1,4 2247
522 |6 495 144 1060 10,50 0,50 2598
523 12 147 1470 1061 2,7 4.8 3175
524 0,88 6,7 407 1062 |13 D5 10182
525 0,18 48 771 1063 |10 18 8057
526 8.8 14 666 1064 0,34 0,96 2455
527 |73 3,0 1157 1065 |1,1 1,1 2796
528  [NT 23 5701 1066 19,0 11 4291
520  po 12 1833 1067 |1,0 4.5 5396
530 [7.1 8,8 4764 1068 [0,88 1,8 2957
531 19 21 1289 1069 0,09 0,17 735
532 0,58 4.4 3594 1070 0,54 0,72 845
533 0,50 3,3 1459 1071 [3,7 D5 5951
534 |12 8,0 4276 1072 2,9 35 5841
535 [0 8,6 5717 1073 4,6 D8 5832
536 0,66 41 2659 1074 0,59 1,9 2126
537 .1 7.1 853 1075 1.8 11 3354
538 .o 3,3 8184 1076 |16 1,8 10583
539 0,47 0,82 3322 1077 |18 38 21801
! ! ! ! 1078 9,8 D16 >50000

In vivo mbimunas mogean PD TLR7

JUst SKCIIEPUMEHTOB MCIIONIb30BAIM B3POCIbIX caMmuoB Mblmeit C57BL/6. Mpimeii (7-10
Ha rPyIIy) CiIydaiiHbIM 00pa3oM pacpenessIi o rpynmnaM o0padoTKH B 3aBUCUMOCTH OT MacChl
Tena. MbllaM HM3 COOTBETCTBYIOINUX TPymn OOpaOOTKH MEpOpPasbHO BBOAMJIA HAIMOJHUTENb
JEKapCTBEHHON (opMbl MM TecTHpyeMoe coenuHeHue. CrycTs TpHUALATb MHUHYT IIOCHE
NIePOPAIbHOTO BBEICHUSI HATIOJHUTENS JIEKAPCTBEHHON (JOPMBI HIT TECTHPYEMOTO COCAMHEHUS
MBIIIAM BBOJIWJIM IPOBOKAIMOHHYI) BHYTPUOPIOIIMHHYK) HWHBEKLUUI TapAWKBHUMOAA IS
moaenuposanust PD TLR7. CnycTs AeBSIHOCTO MUHYT NOCJIE€ HHBEKLUU IapAUKBUMO/IA Y MBI
Opanu KpoBb NOJ aHECTe3nel N30(IypaHOM H C TIOMOIIBIO KOMMEPUYECKHU TOCTY THOTO Habopa JIyist
ELISA (BD Biosciences, PBL Life Sciences) ouenuanmu yposau IL-6 u [FN-anbda B miazme
KpOBU. B KOHIle 3KCHepUMEHTa NaHHbIE MO CPEIHUM YPOBHSM LIUTOKHHOB OTKJIQABIBAIH HA
rpaduke U MpOBOAMIIN OTHO(MAKTOPHBINA TUCTIEPCHOHHBINA aHAJIH3 C UCTOIb30BAHUEM KPUTEPUS
JlaHHeTa A1 BBIYMCIICHUS] 3HAUUMOCTH TPYIIBI ¢ 00pa0OTKONH TECTHPYEMbIM COEAMHEHUEM B

CPaBHEHHHM C KOHTPOJBHOH TPYNIION C HANOJHHUTENEM JieKapcTBeHHOW (opmbl. IlponeHT
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UHrHOMPOBAHUS MHAYKIMHA LUTOKUHOB PACCUUTBIBAIIN ISl TPYMIIBI ¢ 00pabOTKON TECTHPYEMBIM
COEIMHEHUEM B CPAaBHEHHH C KOHTPOJIbHOM IPYIION C HANIOJHHUTEJIEM JIEKapCTBEHHOH (hopMel. B
TabsuIe S5 MpeACTaBJIeHbI JaHHbIE, MOJYUYE€HHBIE B XO€ HECKOJIbKUX HCCIENOBAHUN C PA3HBIMU

TECTUPYEMBIMU COCAUHCHUAMU.

Taoauua 5. IIpouedt uarudbuposauus IL-6 u IFN-anbda B Meimndoil mogeau PD TLR7

Mogem PD TLR7
% 0
Ne mpumepa g;):/ir) HHTHOUPOBAHH I{;)N_a?;gfﬂpomﬂm
a IL6
0,005 0 29
0,01 24 37
3 0,05 75 94
0,25 90 99
0,5 91 100
0,0015 0 0
0,003 23 33
4 0,015 75 74
0,075 76 93
0,15 95 99
0,003 25 36
0,006 41 57
438 0,03 56 67
0,15 78 96
0,3 82 98

MRL/lpr moaeas SLE

CamuoB wmbimedi MRL//pr B BO3pacre 12-14 Henmenp mNOABEprajd CKPUHHHTY U
pangomusupoBain nmo turpam antuten Kk dsSDNA u ypoBHro NGAL B Move (umokanvHa,
CBSI3aHHOTO C HeHTpodIbHON kenaTuHa30i). Meliel nepopanbHO 0OpadaThiBaiu OJUH pa3 B
CYTKM B Te4YeHHE 8§ HeAeNb HAIOJHUTENIEeM JIeKApCTBEHHOH (DOPMBI MM TECTUPYEMBIM
CoeMHEHUeM. BrusHHE TEeCTHPyeMOro COENMHEHHs Ha CTeNeHb TSDKeCTH 3a0oJeBaHus
OLIGHHUBAJIM MyTE€M U3MEPEHUs] KOHEUHBIX TOUEK, B TOM 4ucie nporeuHypuu, ypoHsi NGAL B
moue, ypoBHsi TIMP1 B moue, azora moueBunbl kpou (BUN), antuten k dsDNA, Tutpa anTUTENn
k SmRNP u yposneit IL10 u IL12p40 B nnasme kpoBu. B kKOHLIE SKCIIepUMEHTa BCEX MbIIIEH
ymepiusisun achukcueit B armochepe CO2 M MPOBOAMIN THCTOJIOTHYECKOE HCCIENOBAHUE C
oOpasuamu nodek. J{Jist pacuera 3HAYMMOCTH TPYIIIBI ¢ 00pabOTKON TECTUPYEMBIM COSTUHEHUEM
B CPaBHEHHH C KOHTPOJBHOH TPYIIION C HAMONHUTENEM JIEKAPCTBEHHOW (POPMBI MPOBOIMIN
onHO(aKTOPHBIA TUCTIEPCHOHHBIN aHanmu3 ¢ kpurepueM JlanHera. [IpONeHT CHIKEHUS CTETIeHU
TSDKECTH 3a00JIEBAHUS PACCUUTBHIBAIM JJIsT KAXKIOTO TMapaMeTpa Uid TPymnmbl ¢ o0paboTKOiM
TECTUPYEMBIM COEJUHEHHEM B CpPaBHEHMM C KOHTPOJIbHOM TIpyNmod C HaIoJHUTENeM
JIeKapcTBEHHOM (popmbl. B Tabnuie 6 npencrapieHbl JaHHBIE, TOTYUYEHHBIE B XO/1€ UCCIEIOBAHUS

C TCCTUPYEMbBIM COCANHCHUEM.
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Tadauua 6. Murubuposanue passutus 3adonesanus naruouropamu TLR7/8 v MRL/lpr

MOAEJIHN BOJTYaHKH

Ne | Tosa  |Tiporem | NGAL s | TIMP1 5 | L¥TP Turp IL-
. (MI/xT) ypus | Moue MOUC AHTHTEN K | QHTHTEIL K | | 2p40 IL-10
SmRNP dsDNA
0,1 31 34 0 23 0 16 0
0,3 80 58 42 44 28 33 18
438 |1 73 63 54 49 39 26 19
3 82 67 56 43 44 28 21
10 84 67 79 51 37 41 22
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A mpencrasnsier coboit:

(1) —O-L1—Rs;

(i) -NR7Rg;

(111) —-L2-C(O)NR9R0;

(iv) —(CRxRx)1-3R11, C1-3aMUHOAJIKWIT, —(CRxRx)1-3NRC(O)R11,
—(CRxRx)1-2NRC(O)(CH2)1—2(muniepununui), —(CRxRx)1-2NRC(O)O(CH»)1->(nunepununm)
i —(CRxRx)1-2NRC(O)(CH2)1-2NRRy;

(v) —CRiR12R13, tme Ri2 m Ri3 BMecTe ¢ aromMoM yrjepona, K KOTOPOMY OHH
MPUCOETMHEHBI, 00Pa3yIOT MUKIMYECKYIO TPYMIy, BRIOpaHHYIO U3 a3adunmkiio[4.1.1]okranuna,
azermanmna, aserunuHmwia, Cs— LUKIOANKWIA, AuasenaHwia, asacnupo[3.3|renranmna,
nuaszacnupo[4.5|nexkaHoHWNIA, MOP(OJIMHIIA, OKTaruApOLUKIIONEHTa[ C |[mupponmia,
MUNepa3sHHNUIIA, TUTCPUANHIUIA, MTUPPOTHINHIIA U XUHYKITHIUHUAJIA, KAXKIbIH 3aMelleH OT HYJIs
10 4 Riza;

(vi) —CRx=CRy(nunepuanHm); wiu
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(vil) apomarmueckyro rpymmy, BbiOpanHyo u3 [1,2.4]rpuaszono[l,5-alnupununnna,
uMuas3ol 1,2—almupuanania, WMUAA30IMIIA, WHAA30JIWJIA, W30XHWHOJMHUIA, OKCAaIHua30JIniIa,
oKcazonuia, (peHwIa, MUpasuHwia, mupasono[3,4-b|nupuanHana, Mupa3ouia, MUPUAA3HHIIA,
NUPUANHWIA, TUPUMHIWHWIA, THPPONIMIA, XHHOJIWHOHWIA, XWHOJIWHIIIA, XWHOKCAJHHUJIA,
terparunpo—[1,2,4]tpuazono[ 1,5-a|nupasununa, TerparuapoumMuaasol 1,2—ajnupasunmna,
TETPAruAPON30XUHOJINHIIIA, TETPArnapOTHa30J0[ 5, 4—c|nupuanHmna,
TETParuApoTHeHoO[2,3—C|nupuaAnHuIa, THAAUA30JIUIa, THUA30JMIa, THOOKCAAMA30JdWiIa U

TPUA30JIMIIA, KAXKABIN 3aMelieH OT HyJiA 10 2 Risa 1 OT Hynst 10 3 Rigp;

L, npencrasnsier coboii cBsizb, —(CRxRx)1-2—, -(CRxRx)1-2CRx(OH)—, —(CRxRx)1-20-,
—CRRC(0)-, —CRRxC(O)NRx(CRRx)0-4—, —CRRiNRC(O)(CRxRx)o-4— W
—CRRNRC(O)(CRxRy)o-4—;

L, npexncrasisier coboit cBsi3b mwin —(CRxRx)1-3—;

R mpencrasnsier coboit H, Cl, —CN, Ci—4 ankun, C1-3 ¢propankun, Ci1-3 THAPOKCHATIKII,
C1-3 rugpokcudropankui, —CRy=CHa, Cs-s uuknoankui, —CHa(Cs-¢ uunknoankun), —C(0)O0(C1-3
AJIKHIT) UJTH TETPAruApOIMPAHIIT,

kaxnplii Ry HezaBucumo mpencrasisier codoit ranoreH, —CN, —OH, —NO», Ci1— anmkuin,
Ci1—2 ¢ropankun, Ci— mmanoankui, Ci-3 rugpokcuankui, Ci-3 amuHoankwi, —O(CHz)1-2OH,
—(CH2)0-40(Ci1~4 ankun), Ci-3 propankokcu, —(CH2)1-40(Ci-3 amkuin), —O(CH2)1-20C(0)(C1-3
ankwi), —O(CHz)1-2NRRy, —C(0)O(Ci-3 ankun), —(CH2)o2C(O)NRyRy, —C(O)NRx(Ci-5
runpokcuankmi), —C(O)NRy(Cir-s ankxokcuankui), —C(O)NRx(Cs-s nmkmoankui), —NRyRy,
—NRy(Ci-3  ¢dropankun), —NRy(Ci~4 ruapokcuankmi), —NRxCHa(denun), —NRxS(0)2(Cs-s
mukiaoankmi), —NRxC(O)(Ci—s anxmn), —NRiCH2(Cs-s wnukmoankmn), —(CH2)o-2S(0)2(Ci-
ankwi), —(CHz)o-2(Cs-6 uuknoankuin), —(CH2)o-2(denrun), MopdonuHami, THOKCOTHOMOP(OTHHI,
TUMETWINMUPA3OIMI,  METHWINMUIEPUAUHW,  METHIIUIEPA3UHUI,  aMHHOOKCAIHA30JIHII,
umugazonui, Tpuasonwt win —C(O)(Tuazonun),

Rya mpencraBnsier coboit Ci— anxmn, Ci-3 ¢ropankun, Ci— rugpoxcuankmi, Ci-3
amuHoanku, —(CH2)-4O(C1— ankun), Cs-s mukmoankmwit, —(CHz)1-3C(O)NRxRy, —CH2(Cs-6
rukioankui), —CHa(denwn), TerparunpodypaHu, TeTparuapONupaHuI WU (EeHNT,

kaxkabii Ry HesaBucumo mpencrasisier coboi H, ramoren, —CN, —NRxRy, Ci-s ankwi,
Ci3  ¢ropankmi, Ci-3 rugpokcuankmwi, Ci—3  ¢ropankokcu, —(CH2)o20(Ci—3  amkwmn),
—(CH2)03C(O)NRxRx, —(CH2)1-3(C3-¢ mmkmoankui), —C(O)O(Ci-3 ankmm), —C(O)NRx(Ci-
ankmi), —CRx=CR\Rx nin —CR=CH(C3-6 nukioaaxmmn);
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Roc mpencrasnsier coboii Roa v Rap;

Rog mpencrasnsier coboii Ra, v Rop; mpu yenoBun, ecmu onun u3 Roc 1 Rog mpeacrasnser
coboii Ra,, a apyroit u3 Rac 1 Ry mpencraensiet coboit Rop;

kaxnpiii Rs HesaBucumo mpencrasisier coboit F, Cl, —CN, Ci—3 ankwui, Ci— GTOpamkui
i —OCHz;

R mpencrasnsier coOoii:

(1) Ci1-3 anxmn, —CRRxC(O)NR(CRxRx)1-30H, —CRxR1C(O)NRx(CRxRx)1-2NRRx wmn
—CRRC(O)NRx(CRxRx)1-2CHFCRROH; nnu

(11) azabunmkno[3.2.1]okranu, azacnupo[ 5.5 lynnexkannn, azeruauHu, Cs—¢ IUKIOANKUIL,
nuazadbunmkio[2.2. 1 renranmn, nuaszacnupo|3.5|HoHaHWI, MOP(OIUHII, TeTparuapodypaHu,
TETPAruIpONUPAHII,  OKTarWAPOLMKIIONEHTA[C|MUPPONWI,  MHIEPA3HHUT,  IHUIEPUIUHIII,
MUPPOIUIUHIII I XUHYKJIMIUHII, KK 3aMeleH OT HyJis 10 3 Rea;

kaxnblii Rea HesaBucumo mpencrasnsier coboit F, Cl, —OH, —CN, Ci- amkun, Ci—
¢ropankun, Ci-s ruapokcuankmwn, —(CHz)1-20(Ci—s amkui), —NRyRy, —(CH2)1-2NRiRy,
—(CRxRx)1-2S(0)2(C1-3 anxmi), —(CRxRx)1-2C(O)NRxRyx, —C(O)(CRRx)1-2NRxRy, okceranm,
TeTparuapopypaHusi, TETPArUAPONMPAHUT, A3E€TUAWHWI, MUPPOJUAMHWI, TMHIICPUIUHILI,
U300y TUIIIUIePUIUHII, MTUTNepasuHuI Wi —O(munepuanHm);

R7 mpencrasnsier coboii:

(1) Rz, —CHzR7a, —(CH2)1-3NRyRy, —(CH2)1-3NRxC(O)(CHz2)1-2NRyRy, —C(O)R7,,
—C(O)CH(NH2)R7,, —C(0O)(CH2)1-3NHa, —C(O)CH(NH2)(C1-4 ANKHIT),
—C(O)CH(NHz)(CH2)1-2C(O)OH, —C(O)CH(NH2)(CH2)2-sNH> 12017}
—C(O)CH(NH2)(CH2)1-3C(O)NH2>; wu

(i) Cs-¢ UUKIOAJKWJ, 3aMELICHHbIH OJHMM 3aMECTHTEJEeM, BbIODAHHBIM W3
—NR«(CH2)2-3NRyRy, —NRx(MeTuImUnepuInHmII), —NRx(CH2z)2-3(Mopdomvam),
IUMETWIAMUHOIUTIIEPUANHIIA W THIIEPA3HHUJIA, 3aMELIEHHOTO 3aMECTUTENIEM, BBIOPAHHBIM H3
Ci-4 anxuna, —C(O)CHs, —(CH»)1-.OCHj3, —CHa(metundenmn), —(CHa)z-3(muppomununui), Cs-6
LIUKJIOQJIKIJIA, TUPUANHWIA U METUJITHIIEPUINHNIIA,

R7a MPENCTABIISIET coborii azacrupo[3.5 |HoHaHM, Cs-6 LIUKJIOAJTKHJI,
nuaszacnupo[3.5 |HoHaHW!, nuaszacnupo[S.S |yHnekanu, JIMa3€MaHOHNI, JIUa3enanmnl,
MopdonuHWI, (GEeHUN, MHUMEePa3HHWI, NHIECPUIUHII, NHPPOIUANHOHWI, MUPPOIUIUHII WIH
MUPPOJTHJ, KAKIBIHA 3aMeIleH 3aMECTUTENISIMU B KOJIMYECTBE OT HyJIst 10 1, BeiOpaHHBIMU 13 C1-3
ankwia, —NH,, merwnmmunepununwia, metwinuppoauauauia, —OCHCH(muppomununaui) u

—OCH,CH;NHCH,CHs; 1 3aMecTUTEIsIMHA B KOJIMYECTBE OT HyJis 10 4, BiOpaHHbIMU 13 —CHs;
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R, mpencrasnsier codoii:

(1) —OH, Ci-s amkun, Ci—+ dropankun, Ci—4 rugpokcuankwi, Ci-3 aMHUHOAJKHII,
—(CHz)23C=CH, —(CRxRx)120(Ci1-> amxun), —(CH2)1-3S(0)2(Ci1-> anxmi), —(CHz)o-3NRxRy,
—(CH2)12C(O)NRRx, —NRyRy, —NRx(C1-4 runpokcuankmi), —NRy(Ci-» unanoasnkun), —N(Ci—

LIUAHOAJIKWI)2, —NRx(C1-2 ¢dTopankm), —NRx(Cr-4 TUIPOKCU(PTOPAIIKIIT),
—(CRxRx)1-2C(O)NRyRy, —NRx(CH2)1-2C(O)NRRjy, —N((CH2)12C(O)NRxRy)2,
—NRx(CH2)1-2S(0)2(C1- AJIKWIT), —NRx(CH2)1-3NRxRy, —NRCH2CH2NR«Ry,

~NR:C(O)(CH2)1-2NRxRy, = -NR(CHCH2S(0):CH3),  —(CH2)1-2NRxC(O)(CHz)1-2NR«Ry,
—O(CH2)1-3sNRxRy, —C(O)(CRRx)1-2NRyRy, —C(O)(CRxRx)1-2NRy(C1-4 TruIpOKCHAIKIII),
—C(O)(CRR)1-2NRy(CH2CH,OCHs),  —S(O0):CH2CH2N(CH3s)2,  —(CH2h2R7d,  —NRyR7g,
—NRx(CH2)1-2R7d), ~NR7dR74, —N((CH2)1-2R74)2, —OR74, —C(O)R74, —~C(O)(CRxRx)1-2R7¢ nnm
—C(O)(CRxRx)1-2NRxR74; wim

(i1) a3enaHul, a3eTHIUHUIL, Cs— LIUKJIOAJIKHJL, JMa3ernaHu,
IHUOKCOTETPArUuAPOTUONIUPAHIII, THUOKCOTHOMOP(OTHHMI, MopdorHuMn,
okcaazacnupo[3.3|renranun, — okcaazacnupo[4.3]OKTaHWUJ,  OKCETaHW,  MNHUIEePa3HHOHUI,
MUTNEPA3HHWI, TUIEPUANHII, TUPUIUHWI, TUPUMUIUHWIL, MUPPOJUAUHOHUI, MUPPOTHIUHIIL,
TeTparuapopypaHusi, TETPAruAPOU3OXMHONUHII, TETPArUAPONHUPAHUT WM  THATHA3OJIHIL,
Kakablid 3aMelneH ot HyJist 10 1 Rga v oT Hynst 10 3 Rsp;

kaxabii R7c HesaBucumo mpexacrasnser coboi F, Cl, —CN, Ci— ankun, —CF3 wiu
—CHCN;

R74 mpencrasnsier codoit azacnupo[3.5|HoHaHw, a3eTununm, ourmkiof1.1.1]nerranu,
Cs-s LUKJIOAJIKIUJI, IUoKcoTHaasacnupo|3.3 rentanu, MOpP G OTHHHII,
okcaazacnupo|3.3 Jrenranmn, okcaazacnupo[4.3|okTaHu, okcaazacnupo[4.4]|HOHUI, OKCETaHW,
(beHuN, MUMEePUIUHUI, MUPA3OIUI, MTHUPPOJUINHII, TETPAruAPOPypaHII, TETPATHAPOITUPAHILI,
THAINA30JIAJT WA TPUA3OJIIII, KKl 3aMEIIeH 3aMECTUTEISIMU B KOJIMYECTBE OT HYJS 10 2,
He3aBrcuMo BbiOpanHbiMU U3 F, —OH, Ci—3 ankuna, Ci1-» rugpokcuankmia, Ci— amkokeu, —NRyRy,
—C(O)CHs, —S(0),CH3, METHIITUTIEPUTUHIIIA, METHITUPPOTHINHUIIA,
terpamerwnnunepunuamia, —OCHCHy(muppomunuaun) u  —OCHCH,NHCH»CHs3; wu
3aMECTHTEJISIMU B KOJIMYECTBE OT HyJIsI 110 4, BiOpanHbiMEu 13 —CH3;

Rg mpencrasnsier codoit H mmu Ci-3 ankun,

mwm R7 u Rs BMecTe ¢ aromMoMm a3oTa, K KOTOPOMY OHH HPHCOEAMHEHBI, 00pa3yroT
reTepPOLMKINYECKOe KOJbIO, BBIOPAHHOE W3 a3eTUAMHIIA, aua3zadunukio[2.2.1]rentanuna,

nuazaduimkio[2.2.2]okranuna, nuazadbuiukio[3.1.1]rentanuna, nuazadbuiukio[3.2.1]okraHuna,
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azacriupo| 3.3 Jrentanuna, nuasacrnupol2.5]okTaHuna, nuaszacnupo|3.3 Jrenrannna,
OUa3enaHoOHWIa, Jua3enaHwia, Auaszacnupo[3.5|HoHaHuna, auasacnupo[S.S|yHaekaHmna,
MMHIa30JI1I1a, MMHIA30JIUAUHOHNUIIA, oktaruzapo- 1 H-mupposno[3,4-b jnupunununa,
okcannazadbuuukio[3.3.1|HoHaHWIa, TUNEpa3sWHIIIA, [UMNEPA3HHOHWIA,  NUNEPUIUHIIIA,
MUPPOJUANHOHWIA, THPPOJIUIANHUAIA U MHUPPONIHIIA, MPHYEM YKA3aHHOE TIeTePOIHKINYECKOe
KOJIBLIO 3aMeLIeHO OT HyJisA 70 1 R7p u ot Hyna 1o 2 Ry,

Rsa mpencrasisier coboit —OH, Ci— amkwn, Ci—4 ¢ropankmi, Ci-4 THAPOKCHAIKWIL,
—(CH2)1-20(C1-3 anmkmn), C1— ankokcu, —C(O)(C1-3 anxun), —C(O)O(Ci-2 ankun), —(CH2)1-2(Cs-6
LUKJIOAJIKIT ), —(CHz)1-3(meTundenmn), —(CHz)1-3(mupponuauHu),
—(CHz)1-3(MeTunmupasonui), —(CHz)1-3(Tnodenun), —NR«Ry, Cs-6 LUKJIOAJTKHJ,
METWITUTIIEPUIUHII, TUPUIUHUI U TUPUMUTTHII,

kaxnblii Rgp HezaBucumo npeacrassier coboii F, Cl, —CN, Ci1-3 ankun wiu —CF3;

Ry mpencrasmsier coboit Ci— amkun, Ci—4 ¢ropankun, Ci- rugpoxcuankmia, Ci-e
rugpokcudpTopankmwi, Ci-3  amuHoankwi, —(CHz)120(Ci-s  anxun), —(CH2)1-3NRiRy,
—(CH2)1-2C(O)NRxRx, =(CH2)1-35(0)20H, —(CRxRx)1-3NRxS(0)2(C1-2 ankun) nmm —(CHz)o-3Roa;

Roa mpencraBnser coboii Cs—7 numknoankwi, ¢ypaHwi, ¢(eHw, nunepasuHu,
NUNEPUANHWI, TUPA3OIWI, NHPUIUHII, THPPOIUANHWI, XUHYKIUIUHWI, THA30JIMI WU
OKTarupOLUKJIONEHTA[ C|MTUPPOITHII, KAKIbIN 3aMEIIeH 3aMECTUTENISIMU B KOJIMUECTBE OT HYJIS 10
3, HesaBucumo BbiOpanHbiMH u3 F, Cl, —OH, Ci-4 ankuma, Ci-3 ruppokcuankmia, Ci-3
runpokcudropankmna, Ci—3 ammuoankwna, —NRyRy, okceranuna, ¢deHwna, mnumnepasuHuiIa,
MUTIEPUIUHUIIA U TUPPOSTUINHIIIA,

Rio mpencrasmsier codoii H, Ci-4 ankmi, —(CH2)1-30(C1— ankun) um Cs3-s HUKITIOATKII,

wii Ro u Rip BMecTe ¢ aTroMoMm a3oTa, K KOTOPOMY OHH TMPHCOEIMHEHbI, 00pa3yroT
reTepPOLIMKINIECKOe KOJIBIIO, BbIOpaHHOE u3 azabunumk;io[3.1.1]rentanuna,
asacriupo[S.5]ynnekanmna, nuaszadunukio[2.2.1]renranmna, auasadbunukio[3.1.1]rentanuna,
nuazadurukio[3.2.0]renranuna, nuasacnupo[3.5 |HoHaHMa, nuasacrnupo|4.4|Honanmnna,
nuasaciupol4.5]nekannia, TuasenaHiia, HHIOJUHIIIA, MOPQOIHMHNIA, OKTAruApOnuppoo[3,4-
c|nupponuia, TUMepa3suHOHWIA, MHUIEePA3UHUIIA, TUNEPUIUHIIA U THPPOTHINHUIA, KaKIbINA
3ameteH ot HyJst 10 3 Rioa;

kakabii Rioa He3aBucumo mnpexncrasnser coboit Ci—4 anmkmn, Ci—s4 THIPOKCHANKHIL,
—(CH2)130(C1-3 ankmi), —(CH2)1-3NRxRx, —(CH2)1-2C(O)NRxRx, —(CH2)1-2(MeTuITpHa30IHI),
—CH>CHa(denun), —CH>CHa(mopdonmam), —-C(0)(Ci-2 AJTKWIT), —C(O)NRyRy,
—C(O)CH2NRyRy, —NRyRy, —NHC(O)(Ci—s ankun), —C(O)(pypanmn), —O(mumepuauHm),

—C(O)CH2(anaTunkapOaMOMIITUTIEPUIUHIAN), METHIIITUATIEPA3UHILI, MUTIEPUTTHIL,
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METIJITUATIEPUIUHW, AUITUIKAPOAMOWIIUTIEPUIUHII, U3OTPOIMIITHIICPUANHII, THPUIMHILI,
TpUGTOPMETHITUPUANHIIL, TUPUMHUIUHILT WK turuapodensol d]umuaasononu,

Ru MPEACTABJISIET cobori A3CTUUHUII, azacrnupol3.5 |HoHaHu,
IMOKCUAOTHOMOP(OIMHUI, TeKCaruaponuppodol3,4—c|mupponi, MOp(OIHHIII, THITEPA3HHNI,
MUNEPUATHIUL, TAPUAUHUI WIH TUPPOTUANHILIL, KOKIBINA 3aMEIeH 3aMECTUTEIISIMU B KOJTHYECTBE
OT HyJIA 0 3, He3aBUCUMO BbiOpaHHbIMU H3 rayoreHa, —CN, Ci—4 ankwia, C1-3 aMUHOAJIKHIIA,
—(CHx)12(meTunokceranmn), —(CHaz)1-2(tpuazonun), —(CHz)1—2(dennn), —C(O)CH2NRxRy, Ci-5
ruppokcuankmia, —(CH2)1-2C(O)NRxRy, —(CH2)1-2S(0)2(C1-5  ankwmn), —(CH2)1-2S(0)(C1-3
aJIKWJT), OKCETAaHWIIA, TeTPAaruapodypaHuia U TETParuAponupaHua;

kaxabiid Ri2, HE3aBUCcUMO nipeacrasisier codoit F, Cl, —-OH, Ci-¢ ankwun, Ci1-4 propankm,
Ci1-4+ umanoankun, Ci-s rugpokcuankui, —(CHz)1-O(Ci-s anxun), —(CH2)12C(O)NRRj,
—(CH2)1-2S(0)2(C1-2 ankui), —(CH2)1-2NRHS(0)2(C1-2 ankun), —(CH2)1-2NRxRy, Ci-3 ankokcw,
—NRyRy, —NRx(Ci-4 ¢ropankmn), —NRx(Ci—-» mmanoankmn), —NRiCH:NRiRx, —NRyx(Ci-4
rugpokcuankui), —NRy(CRRxCRRx)O(Ci13 ankumn), —NRy(CH2C(O)NRxRyx), —NRy(Ci-3
ankokcu), —NRxCH2CH>S(0)2(Ci-2 ankwmn), —NRiC(O)CHs, —NRC(O)(Ci— d¢ropankun),
—NRC(O)CRsRNRxRy, —NRiC(O)CH2NRyRy, —NRLC(O)CH2NRx(Ci1~4 ruapoKkcHaiku),
—NRx(CH2)1-2C(O)NRxRx, —NR«S(0)2(C1~- ankun), —C(O)(Ci-s anxui), —C(O)(CH2)1-30(Ci1-
ankmn), —C(O)(CRxRx)12NRyRy, Rizs, —CRiRiRi2s, —C(O)Rizs, —C(O)CRR<NRxRi2,
—C(O)NRsR1m, —NR:C(O)CR:RxR1zp, —NRxRizp, —NRiCRiRiRizm, —N(CH2CN)Rizw,
—NRC(O)CRxRxNRR 125, -NRC(O)CRRNRxCH>R 125, -NRxCRRC(O)NR R 12 it —OR12p;
win 118a Ri2, ¥ aTOM yriieposa, K KOTOpOMY OHU IpucoenuHeHbl, 0opasyrT C=0;

R npencrasnsier coboit aserwnuuwn, Ouiwkio[l.1.1]nenranun, Cs-¢ LUKIOATKUI,
nuazadurukio[2.2. 1 renranu, JTUOKCOJIAHUI, IUOKcoTHaaszacnupo|3.3 renTanu,
IUOKCUAOTETPATUAPOTUONIHPAHUT, JTHOKCHIOTHOMOP(OIMHIMII, HMMHUAA30III, MOPQOIHHUI,
OKTaruApOLHUKIIONEHTA[ C |MUpPOITHIL, OKTaruAponuppoo|3,4-c|nupponmn,
okcaazacnupo[3.3 |renraHun, okcaaszacnupo[4.3 JokTaHu, okcaazacnupo[4.4|HoHaHW,
OKCEeTaHWI, (PeHWI, MUTIEPASUHILI, TUTIEPASHHOHWI, TUTIEPUINHIIL, TUPUIUHUI, TAPPOTUITHII,
XUHYKJTHIUHWI, TeTparuapodypaHui, TeTPAruApONUPAHIUT WK TPUAZOJII, KaKIbIH 3aMelleH
3aMECTHUTEJISIMU B KOJIMYEeCTBE OT HyJs 1o 4, HesaBucumo BbiOpanHbiMU U3 F, Cl, —OH, Ci—
ankuna, Ci—3 ¢ropankuna, Ci—3 ruapokcuankwia, Ci-3 amuHoankmna, Ci—4 alKOKCH,
—(CH2)1-20(C1-5 anxmin), -NRxRy, —C(O)NRxRx 1 —CRxRxS(O0)2(C1-3 ankun);

KaXblii R14, HE3aBHCUMO MTPENCTABISIET COOOM:
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(1) H, ranoren, —OH, C1-6 ankwui, Ci-23 propankmn, Ci1— ruapokcuankmi, —(CHz)o-20(Ci13
ankmi), —CRxRi\NRyRy, —CR\R\NRx(C1—3 mmanoankmi), —CRxRxNRx((CH2)1-20(C1—> ankun)),
—CRRxN((CH2)1-2OCHs)s, ~CRR:NR(CH,C=CRy), —CRxRxNRx(CH2)1-3NR:Ry,
—(CRxR)1-3CRiRANRRy, —CRx(NH2)(CH2)1-sNRxRy, —CRR:NRx(CH2)1-20(Ci1-3 anxun),
~CRR:NR(CH2)1-20(CH2)1-20H, —CRRNRx(CH2)1-35(0):0H, ~CRRxC(O)NRRx, -NR:Ry,
—NRx(CH2)1-3sNRxRx, -NRxC(O)(C1-3 anxmn), —NRC(O)(Ci-3 ¢ropankun), —NRxC(0)O(C1-3
ankmin),  —NRiC(O)(CH2)1-sNRiRx,  —NRCH2C(O)CH:NRiRy, —C(O)(Ci-s  anxwmn),
—C(O)(CRxRx)130H, —C(O)CRsR:NRxRy, —C(O)NRiRx, —C(O)NRx(Ci-» umaHoamku),
—C(O)NRy(CRxRx)1-3NRyRy, —C(O)N(CH:CHs)(CRxRx)1-3NRxRy,
—C(O)NRx(CRxRx)1-2C(O)NRRy, —C(O)NRx(CRxRy)1-3sNRC(O)(C1— AJIKUIT),
—O(CRxRx)1-3NRxRx, =S(0)2NRxRx nimn —C(O)(CRxRx)1-25(0)2(C1-2 ankun);

(i1) 8-a3aburmkiio[3.2.1]okranud, azacnupo(3.5]HoHaHuN, a3eTUINHUI,
6enso[c][1,2,5]okcanmnazonui, UKIONSHTH, [IUKJIOTEKCHII, AUa3enaHmi, MOpGOIuHmWI, QEeHu,

MUTEePA3UHII, TMUIEPUANHWI, TUPA3OIWI, THUPUAMHWI, MHPPOJUAUHOHWI, XUHOJHHMUIL,
XUHYKJIUIUHWI, TETPArHIPOU30XUHOJIMHUJ, TETPATHAPOTIUPUANHUI WM  THA3OJHIUHIII,
KaX/IbIi 3aMeIeH 3aMECTUTEIISIMH B KOJIMYECTBE OT HYJIsI 710 2, HE3aBUCUMO BhIOpaHHBIMU U3 C1—4
ankuna, Ci1-2 ¢propankuna, Ci—4 ruapokcuankmna, —NRxRy, —(CHz) 1-2NRRy, —C(O)(C1-2 ankun),
—C(O)CH2NR«Rx, —C(0)O(C1-3 ankmi), —CH>C(O)NRyRy, Cs-¢ mukmnoankuna, —CHa(denun),
—CHo(mmupponun),  —CHa(mopdomunaun), —CHay(metwnnunepasunui), —CHx(tuodenun),
METHIITHITEPUIUHIIIA, U300y THIITHUIIEPUANHIIIA U THPUIHHIIIA, WITH

(iii) —Ls—Ru4;

kaxkabiid Rigpy npencrasnsier codoti F, Cl, -OH, —CH3 unmu —OCH3;

Ri4c mpencraBnsier coOoii amamMaHTaHW, asenaHwi, a3eTHauHWI, C3-7 IUKJIOATKUI,
IUa3enanniI, TMHIA30JIMII, HHAOIHII, MOP(OIIMHIII, OKTaruaAponuppoio|3,4-c|mupponi, Gperu,
MTUTIEPA3HHOHWII, TUTIEPA3HHII, TUITEPUINHUI, TUPUAUHII, TTUPPOSUIUHOHUII, TTHPPOTUIMHIIL,

TTHUPPOJIHI, TPUAZOJIHI HITA TETPA3OJIHI, KAXK b 3aMeIeH 3aMECTUTENISIMUA B KOJIMYECTBE OT HYJIS
no 1, seidpanabiMu u3 F, —OH, Ci-4 ankuna, Ci-3 ruppokcuankmina, —NRRy, —NRxC(O)CHs,
—C(O)(C1—» amkmn), —C(O)NRyRy, —C(O)N(CH2CH3);, —C(O)(terparumpodypanuin),
—C(0)O(C1~2 anxun), —CH>C(O)NRxRy, mopdonuHuia, METHUINMUNEPUANHIIA, MHPA3HHUIIA,
MUPUAVHUATIA U TTUPPOJTUANHIIIA,

L; mpencraBiser coboit —(CRyRy)13—, —CH(NHz)-, —-CR.RNRy—-, -C(O)-,
—C(O)NRx(CH2)o-4—, -NRx—, -NR<C(O)—, -NRCH>—, -NRxCH>C(O)— unu —O(CHz)o-2—;
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Ry npencrasmsier coboii H, C1-2 anxun nmm Ci1— ¢propankmir,
Kaxabiil Ry He3aBucumo npencrasisier coboi H mmu —CHs;
kaxaeiii Ry HezaBucumo npencrasisier coboi H mmn Ci-¢ anku;

n npeacTaBisieT co0oi HOMb, | umm 2; u

p mpexacrasisieT coOol HOMb, 1, 2, 3 uimm 4.

2. Coegunenue no n. 1, ero N-OKCHI WIH COJIb, TAE:

A mpencrasnsier coOoii:

(1) —O-L1—Rg;

(ii)) -NR7Rs;

(ii1) —~L2-C(O)NRo9R0;

(1v) —(CRxRx)1-2R11, Ci—2 AMUHOAJIKHUJL, —(CRxRx)1-2NRxC(O)R 11,
—CH2NRC(O)(CH2)1—2(nunepunuHmn), —CH>NRC(O)OCH(nunepuaiHm) WIn

—CH2NRC(O)(CHz)1-2NRxRy;

(v) —CRsR12R13, tme Ri2 u Riz BMecte ¢ aromMom yriepona, K KOTOPOMY OHH
NPUCOEINHEHBI, 00Pa3yIOT LUKIMYECKYIO IPYIIy, BBIOpaHHYO U3 a3abuuukio[4.1.1]okrannna,
asernaHwna, aseruauHwia, Cs—7 IUKIOANKWIA, JuasenaHwina, asacrnupo|3.3]renraHuna,
nuaszacnupo[4.5|nekaHoHWIa, MOpP(OJTMHIIIA, OKTaruApOLHUKIIONEHTa[ C [muppomia,
MUNEePA3HHUIIA, TUIEPUIUHIIIA, TUPPONUINHIIA U XUHYKJIUIMHAJIA, KaXKIbIH 3aMelleH OT HYJIs
10 3 Riza;

(vi) —CRx=CR(nunepuanHm); wiu

(vil) apomarmyeckyrw rpymmy, BbiOpanHyo u3 [1,2.4]rpuazono[l,5-alnupugunnna,
uMua3o[ 1,2—alnupuanHnia, WMUAA30IMIIA, WHAA30JIMIA, W30XHWHOJMHUIIA, OKCAaIUa30JIniIa,
okcasonuia, peHuIa, NTUpasHHUIA, TUPa3oio[3,4-b|nupuauHuna, nupa3onuia, TUPUIa3uHUIIA,
NUPUANHUIA, TUPUMUAMHWIA, TUPPOJIMIA, XWHOJIWHOHWIA, XHHOJWHWIA, XWHOKCAJMHHIIA,
terparuapo—[ 1,2,4]rpuazono[ 1,5-a]nupasununa, TerparuaponmMuaasof 1,2—ajnupasunmnna,
TETPAruaPON30XUHOJINHIIIA, TETPAruapOTHA30J10[ S5, 4—c|nupuauHmIIa,
TETPAruapOTHEHO[2,3—C|MupUANHIIA, THAIWA30JIMIA, THA30JIMJIA, THOOKCAOUa3odwia M|
TPUA30JIMIIA, KAXKABIA 3aMelieH OT HyJiA 10 2 Risa v OT Hysst 10 3 Rigp;

L1 mpencrasisier coboit cBsizb, —(CRxRx)1-2—, “CH2C(O)—, —CH2C(O)NR(CRRx)o2—,
—CHoNRC(O)— nmu —CH>NRC(O)CH>—;

L, npencrasnsier codoit cesizb min —(CRxRx)1-2—;
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R1 mpencrasisier codoit H, Cl, —CN, Ci-4 ankwmi, Ci— ¢ropankmi, Ci—» THIPOKCHAKIT
i —C(0)O(C1-2 ankun);

kaxkabpii Ry HezaBucumo mpexacrasnsier coboit F, Cl, —CN, —-OH, Ci-; ankwmi, Ci—
dropankui, Ci-» nuanoankui, Ci-3 ruapokcuankmwi, Ci— amuaoankmi, —(CH2)o—20(C1—3 amkmn),
Cs-¢ uwmkmoankmn, —NRyRy, —(CH2)o2C(O)NRRx, —(CH2)0-2S(0)2(C1—3 amkum), —CHa(Cs-6
rukioankmi), —CHa(dennn) nmm penm,

Ra, mpencraBiser coboii Ci—4 ankun, Ci—2 ¢ropankun, Ci-4 THAPOKCHAIKWUIL,
—(CH2)1-30CH3, Cs-¢ tuknoankui, —CH>C(O)NRxRx, —CH»(C3-¢ unknoankun), —CHz(denwn),
TeTparuapodpypaHua uiu GeHur;

kaxabiid Rop HezaBucumo npencrasisier codoit H, F, Cl, -CN, -NRRy, Ci-¢ anxun, Ci1—
¢ropankun, Ci-3  rugpokcuankuwi, —(CHz)o2O0(Ci—»  ankmn), —(CHz)o2C(O)NRiRj,
—(CHz)1-3(uuknonponmn), —C(O)O(Ci—2 ankun), —C(O)NRy(Ci— ankun), —CR=CH, wn
—CH=CH(C5-¢ UUKJIOQJIKHI);

kaxnbiii Rs Hesasucumo npencrasisieT codoii F, Cl, —CN, Ci— ankun unu —OCH3;

R mpencrasmsier coboi:

(1) Ci» amxmn, —-CH;C(O)NHCH,CRROH, —CH>C(O)NHCH;CH>CRR<OH,
—CH>C(O)NHCH>CH>NRRx miu —CH>C(O)NHCH,CHFCRROH; unu

(i1) azabunuksio[3.2. 1 ]Joktanmn, azacnupo[S.S|yHnekanw, azeTuauHmI, C3-¢ LIUKJIOATKHIII,
nuasadbuukio[2.2. 1 renranmn, auazacnupo|3.S|HoHaHMI, MOPGOIMHKI, TETPATUAPOIHUPAHUI,

OKTaFI/II[pOLII/IKJ'IOHeHTa[C] MAPPOIINIIL, MUIICPpa3nuHUIIL, MUTNIEPUANHAII, MUPPOJIUANHHAIT 50)050

XUHYKJIUAUHWI, KOKIbIA 3aMeLeH OT HyJIs A0 3 Rea;

Kakabiid Re, HE3aBHCUMO nipenctapisieT coboii F, —OH, Ci1— ankun, C1—4 ¢propankui, Ci—
THIPOKCHANIKHII, —(CH2)1-.OCH3, —NRxRx,  —N(Caz3 ANKUI )2, —(CH2)1-2NR«Ry,
—(CH2)1-2S(0)2(C1—  anmkwmi), —(CH2)12C(O)NRsRy, @ —C(O)CH>NRsRy,  okceraHwm,
TeTparuapodypaHu, TETPAruaPONHPAHHLII, HUIEPUINHIIL, N300y TUIITHITEPUIUHILI,
nunepasuHmI i —O(mUnepuInHmI),

R7 mpencrasnsier coOoi:

(1) Rz, —CHzR7s, —(CH2)12NRRy, —(CH2)12NRC(O)CH2NRRy, —C(O)R7,,
—C(O)CH(NH2)R7,, —C(0O)(CH2)1-3NHa, —C(O)CH(NH2)(C1-4 ANTKHIT),
—C(O)CH(NH2)(CH2)1-2C(O)OH, —C(O)CH(NH2)(CHz)2-sNH> 12017}
—C(O)CH(NH2)(CH2)1-3C(O)NH2z; nnm

(1) Cs-¢ UUKIOANKWUJ, 3aMELICHHbI OJHMM 3aMECTHTEJEeM, BbIOPAaHHBIM W3

—NRx(CH2)2-3NRRy, —NH(CH;),-sNHCH3, —NH(MeTuimunepuInHm),
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—NH(CH:)>-3(MophonuHMI), OTUMETHIAMUHOMHUIICPUANHIIA U TUIEPA3SHHIIIA, 3aMEIIEHHOTO
3amecturesieM, BoiOpaHHbIM u3 Ci—4 ankwia, —C(O)CHs, —(CH2)1-OCH3, —CHx(meTundenwn),
—(CHa)2-s3(muppomuauami), C3—¢ LUKIIOANKIIIA, MUPUANHNAIIA U METUITHIIEPUINHNTIA,

R, mpencrasnsier codoii:

(1) —-OH, Ci—s amxun, Ci—s ¢ropankmi, Ci-4 ruppokcuankmi, Ci-» aMHUHOATKHIL,
—(CHz)23C=CH, —(CRxRx)120(Ci1-2 amxum), —(CH2)1-3S(0)2(Ci1-> anxmi), —(CHz)o-3sNRxRy,
—(CH2)12C(O)NRRx, —NRyRy, —NRx(C1-4 runpokcuanki), —NRy(Ci-» unanoasnkun), —N(Ci-

LIHAHOAJKWII)2, —NRx(Ci-2 ¢dTopankm), —NR(Cr-4 TUIPOKCU(PTOPAIIKIIT),

~NR:C(O)(CH2)1-2NRxRx, = -NR«(CHCH2S(0):CH3),  —(CH2)1-2NRxC(O)(CHz)1-2NR«Ry,
—O(CH2)1-3sNRxRyx, —C(O)(CRxRx)1-2NRyRy, —C(O)(CRxRx)1-2NRy(C1-4 rumpokcHamKmi),
—C(O)(CRsRx)1-2NRy(CH2CH20OCH3),  —S(0)CH2CH2N(CHs)2, —(CH2hi2R7a,  —NRiR7g,
—NRx(CH2)1-2R74), —NR7dR74, —N((CH2)1-2R7d)2, —OR74, —C(O)R74, —C(O)(CRxRx)1-2R7¢ wm
—C(O)(CRxRx)1-2NRxR74; wim

(i1) a3emaHulI, A3eTUIUHUIL, Cs LUKJIOQJIK I, JIAa3EeMaHuI,
JUOKCOTETPAruAPOTHOITHPAHHII, JIUOKCOTUOMOP(DOJIUHUI, MOP G OTMHMI,
okcaazacnupo[3.3|renranmin, — okcaazacmupo[4.3|OKTaHUJ,  OKCETaHWI,  MUIEPA3UHOHWUI,
MUTIEPA3SUHIIT, TTUTIEPUIUHIII, THPUIUHWI, TUPUMHUIAHWIL, THPPOJUIUHOHUI, TTUPPOTHIAHIIL,
TeTparuApodypaHuwil, TETPArHIAPOU3OXUHOJUHIII, TETPATUAPONUPAHUT WU  TUATUAZOJHI,
KaXablid 3aMelneH ot HyJist 10 1 Rga v oT Hynst 10 3 Rsp;

Kkaxkabiid Rz He3aBucumo npexacrasisieT codoit F, —CH3 wmu —CHLCN;

R74 mpencraensier coboit azactupo[3.5|HoHaHwn, azeTununm, ourmkio[1.1.1]neraranu,
Cs-s LUKJIOAJIKHUJI, auoKcoTHaasacnupo|3.3 rentanu, MOP G OTHHHII,
okcaazacnupo|3.3 Jrenranmn, okcaazacnupo[4.3|okTanu, okcaazacnupo[4.4]|HOHUI, OKCETaHW,
(dbeHuN, MUMEePUIUHUI, MUPA3OUII, MTHPPOIUIANHII, TETPAruApOoPypaHil, TETPATHAPOITUPAHILI,
TUATUA30JIAJT WIH TPUAZOHI, KOKIBIA 3aMeIleH 3aMEeCTUTEIISIMU B KOJIMYECTBE OT HYJIS 110 2,
He3aBrcuMo BbiOpaHHbiMU U3 F, —OH, Ci-3 ankuna, Ci1-» rugpokcuankmia, Ci— amkokeu, —NRyRy,
—C(O)CHs, —S(0),CH3, METHIITUTIEPUTNHIIIA, METHITUPPOTUINHUIIA,
terpamerwnnunepunuamwia, —OCHCHy(muppomunuaun) u  —OCHCH,NHCH»CHs3; wu
3aMECTHTEJISIMU B KOJIMYECTBE OT HyJIsI 110 4, BIOpanHbiME 13 —CH3;

Rg mpencrasnsier codoit H mu Ci-; ankun,
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wim R; u Rg BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHH MPHUCOEIUHEHBI, 00pasyroT
reTepOLUKINYECKOe KOJBIO, BBIOPAHHOE W3 a3eTUAWHWIA, aua3zadbuimkino[2.2.1]rentanuna,
nua3zadunmkio| 2.2 2]Jokranuna, nuasadbunukio[3.1. 1 renranuna, nuazadburmkio[3.2.1]okTaHuma,
azacrupo| 3.3 renranua, nuasacnupo[2.5]|okTaHuna, nuaszacnupo|3.3 Jrenranuna,
IUa3ernaHoOHWIa, Juas3enaHwia, Auaszacnupo[3.5|HoHaHuna, auasacnupolS.S]yHaekaHuna,
MMHa30JI1I1a, MMHIA30JIUAUHOHNUIIA, oktaruzapo- 1 H-mupposno[3,4-b jnupunununa,
okcannazaduuukio[3.3.1|HoHaHWIa, TNUNEpa3sWHIIA,  [UMEPA3UHOHWIA,  NUNEPUIUHIIIA,
MUPPOSUANHOHWIA, THPPOIUIANHUAIA U MHUPPONIHIIA, MPHYEM YKA3aHHOE TIeTePOIHMKINYECKOe
KOJIbLIO 3aMeLIeHO OT HyJis 10 1 R7p u ot Hyna 1o 2 Ry,

Rsa mpencrasser codoit —OH, Ci-4 ankun, Ci-3 propanxun, —(CH2)1-20(Ci-2 ankuin), Ci-
ankokcy, —C(O)(Ci— ankmn), —-C(O)O(Ci—» ankmn), —CHx(Cs  mukioamkun),
—(CH2)12(meTundenun), —(CH2)1-3(upponuauHm), —(CH2)12(MeTunmupaszonun),
—(CHz)12(tuodennn), -NRyRy, C3-¢ UKIOATKIII, METHITUIEPUMHIIT WU TTHPUIAHNT,

Kaxblii Rgp He3aBucumo npeacrasisier codoit F wmu —CHs;

Ro mpencraBnser coboit Ci-3 ankun, Ci—3 ¢ropankmn, Ci-s rugpokcuamkui, Ci-s
rugpokcudpTopankmwi, Ci—»  amuHoankun, —(CH2)120(Ci— ankwi), —(CHz)1-3N(CHz3)a,
—(CH2)1-2C(O)NH, —(CH2)1-2S(0)20H, —(CH2)1-2CRRNHS(0)>CH3 i —(CH2)0-3R03;

Roa mpencraBmser cobovi Cs—7 umkmoankwn, ¢ypaHuwi, QeHWI, TUepasHHuI,
MUTIEPUIUHWI, THPA3OIUN, TUPUIUHWI, MHPPOJUIAUHUN, XUHYKJIUIUHUJ, THA3OJWI WU
OKTaruapOLUKJIONEHTA[ C|MUPPOITHII, KAJKIBINA 3aMEIIeH 3aMECTUTENISIMU B KOJIMUECTBE OT HYJIS 10

2, He3aBucumo BoeiOpaHHbiMu u3 —OH, Ci—3 ankuma, —NRyRy, okceranuna, ¢eHuna,

MUTIEPA3SUHIIIA, TUTIEPUANHIIIA U TUPPOJTUINHIUIIA,

Rio mpencrasnsier codoii H, C1-3 ankwi, —(CH2)1-20(C1— ankun) uim C3-s IAKITOATKII,

wi Ro u Rip BMecTe ¢ aroMoM a3oTa, K KOTOPOMY OHHM MPHCOEIMHEHbI, 00pa3yroT
reTepPOLIUKINIECKOe KOJIBIIO, BbIOpaHHOE u3 azabunumkiio[3.1.1]rentanuna,
asacriupo[S.5]ynnekanmna, nuaszadunukio[2.2.1]renranmna, auasadbunukino[3.1.1]rentanuna,
nuazadurmkio[3.2.0]renranuna, nuasacnupo[3.5 |HoHaHMa, nuasacrnupo|4.4|Honanmuna,
nuasacnupol4.5]nekannia, TuasenaHmia, HHIOJUHIIIA, MOPQOIMHNIA, OKTAaruApOnuppoo[3,4-
c|nupponuia, TUMepa3suHOHWIA, MHUIEePA3UHUIIA, TUNEPUIUHIIA U THPPOIHINHUIA, KaKIbINA
3amereH ot HyJst 10 3 Rioa;

kbl Rioa HesaBucumo mnpexncrasnser coboit Ci—s anmkmn, Ci-3 THIPOKCHANKHIL,
—(CH2)120(C1—>  anmkmn), —(CH2)1-2NRxRx, —CH2C(O)NRsRy, —CHa(MeTunrpuazonmn),
—CH>CHa(pennn), —CH>CHa(mopdomuamn), —C(O)(Ci— amkun), —C(O)NH,, —C(O)N(Ci-
ankun),, —C(O)CH2NRiRx, —-NRiRy, -NHC(O)Ci-»  anxun), —C(O)dypanun),
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—O(nunepuaHU), —C(O)CH2(amsTrnkapOaMOUIIITHIIEPUATHII), METHINUIIEPA3UHNIT,
MUTIEPUIUHWIT, METUJIUTIEPUANHILIL, U3 THIIKAPOAMOIIITATICPUIUHUJI, H3OMPOTFITATICPUTTHIL,
NUPUAVHUI, TPUPTOPMETUINUPUINHIII, TMPUMUAAMHUI WIH AUTUAPoOeH30[d |[uMIIa30noHu;

Ru MPEACTABJISIET cobori A3CTUIUHUII, azacrnupol[3.5 |HoHaHuU,
IUOKCUIOTHOMOP( OIMHUI, TeKCaruaponuppodo|3,4—cluupponni, MOp(OIHHIII, THITEPA3HHNI,
MUTIEPUIUHWIL, THPUANHILT WU MAPPOTUIUHIIL, KOKIbIA 3aMEIIeH 3aMEeCTUTEISIMUA B KOJTHYECTBE
ot HyJsi 10 3, He3aBucumo BbiOpaHHbiMH U3 F, Cl, —CN, C;—3 ankwmma, C1— aMHHOAJKWIA,
—CHa(merunokcerannn), —CHa(tpuazomn), —CHz(¢penmn), —C(O)CH2NR Ry, —CH,CRxRxOH,
—CH2C(O)NRxRy, —CH>CH>S(0)2(Ci-3 ankmn), —CH2CH2S(O)(C1-3 ankui), OKCeTaHWJA,
TeTparuapodypaHuia U TETParuApONUPaHUIIA;

kaxnbiii Ri2a He3aBucumo npencrasisier codoit —OH, Ci—4 anxwmn, Ci—3 ¢ropankui, Ci—
muaHoankun,  Ci4  ruppokcmankwi, — —(CHz)120(Ci—»  anxmn), —CH>C(O)NRiRj,
—(CH2)1-2S(0)2(C1~2 anxun), -(CH2)1-2NHS(0)2(C1— ankun), —(CH2)1-2NRRy, Ci1-2 anmkokcw,
—-NRyRy, —-NRy(Ci3 ¢ropankmn), —NRy(CH2CRRx)OCHs), —NRy(Ci-» umaHoankun),
—NRCHNR\Ry, —NR«(Ci1~4  rugpokcuankui), —NRy(CH2C(O)NHz), —NRy(OCHs),
—NRCH>CHS(0)2(C1—2 ankmi), —NRx(CH2CRRx)OCHs), —NRiC(O)CH3, —NRC(O)(Ci-4
¢ropankmia), —NRiC(O)CRR:NRRx, = —NRiC(O)CH2NRyRy, = —NRC(O)CH2NRx(C1-4
runpokcuankui), —-NRxCH2C(O)NRxRy, -NRxS(0)CH3s, —C(O)(Ci-5 ankwmn), —C(O)CH20(Ci-2
ankwi), —C(O)CH,CH,O(Ci1— ankun), —-C(O)(CH2)1-2NRxRx, —C(O)CHRNRyRy, Rizp,
—CRxRxR12p, —C(O)R12, —C(O)CH2NRxR125, “C(O)NRxR120, “NRxC(O)CRxRxR125, ~NRxR12»,
—NRCRRR12p, —N(CH2CN)Rizm, —NRiC(O)CH2NRiRizn, —NRC(O)CH2NRxCH2R12m,
—NRxCH>C(O)NRxR12» wiu —ORiz; wimm nBa Riza u atom yriepoma, K KOTOPOMY OHU
npucoenuHensl, odopasyrot C=0,

R npencraBmser coboit aserwnuuwn, Ourwkio[l.1.1]nenranun, Cs-¢ LUKIOATKUI,
nuazaduimkio[2.2. 1 renranu, JTUOKCOJIAHUI, IUoKcoTHaaszacnupo| 3.3 rentanHu,
IUOKCUAOTETPATUAPOTUONIHPAHUT, JIHOKCHIOTHOMOP(OIMHIII, HMMHUAA30III, MOPQOIUHUI,
OKTaruApOLHUKIIONEHTA[ C |MUpPOITHIL, OKTaruAponupposo[3,4-c|nupponm,
okcaazacnupo|3.3 |renranmn, okcaazacnupo[4.3 JokTaHu, okcaazacnupo[4.4|HoHaHW,
OKCeTaHWI, (PeHWT, MUTIEPASUHILI, TUTIEPASHHOHWI, TUTIEPUINHIIL, TAPUIUHUI, TAPPOTUITHIIL,
XUHYKIUIUHWI, TeTparuapoQypaHui, TeTParuApONUpaHil WM TPUA3OIUI, KaXKIbIH 3aMeIleH
3aMECTHUTEJISIMU B KOJIMYEeCTBe OT HyJsl 10 4, HezaBucumo BbiOpanHbiMu u3 F, Cl, —OH, Ci-3
ankwuna, C1— ruapokcuankmia, Ci-» ankokcu, —(CH2)1-20(Ci— ankmn), -NRxRy, —C(O)NRRx u

—CH>S(0)2(C1-2 anxun);
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Kbl Ri42 HE3aBUCUMO TIpenCTaBIsieT COOOM:

(1) H, F, Cl, -OH, Ci-s ankun, Ci1-» ¢propankwmn, Ci— ruppokcuankmi, —(CH2)o—>OCHs3,
—CHRNR(Ci-s  ankun), —CHRNR(Ci— uumanoankun), —CHRNR((CH;)i1-,OCHj3),
—CHRN((CH2)1-20CH3)a, —CH:NR(CH,C=CRy), —CH2NRCH>CH>NRyRy,
—(CH2)1-3CR:R:NRsRy,  —CH(NH2)(CH2);-4NRsRx, = —CH>NRy(CH2)1-20(Ci1-3  ankwun),
—CH2NRx(CH2)1-20(CH2)1-20H, —CH>NH(CH2)1-2S(0):0OH, —-CH2C(O)NRiRx, —NRyRy,
—NRx(CH2)2-3NRxRx, -NRxC(O)(C1—2 anxun), —-NRC(O)(Ci1-2 ¢ropankun), -NRxC(O)O(C1-
ankmi),  —NRiC(O)(CH2)1-2NRxRx, = —-NRCH2C(O)CH:NRiRx, —C(O)(Ci-»  anxwmn),
—C(O)CH,CRsROH, —C(O)CHaNRyRy, —C(O)NR«Ry, —C(O)NRx(CH2CN),
—C(O)NRx(CRxRx)2-3sNRxRy, —C(O)N(CH2CH3)(CRxRx)2-3NRxRy, —C(O)NRCH>C(O)NR«Ry,
—C(O)NRCH>;CH2NRC(O)CH3, —O(CRxRx)2-3NRxRy, —S(O)2NRxRx unm —~C(O)CH2S(0)2(C1-2
AJNKUN),

(i1) 8-a3abuiukio|3.2.1]okTaHmu, azacriupo[3.5|HoHaHW, A3eTHIMHHII,
6enzo[c][1,2,5]okcanmuazonui, UKIONSHTH, [IUKJIOTeKCHII, AUa3enaHmi, MOpGOMuHIWI, QEeHuI,

NUMEPA3UHI, THIEPUANHII, TNHUPA3OJIWI, NUPUAUHWI, NHUPPOIUAMHOHWI, XUHOJMHUI,
XUHYKJIUAUHWI, TETPArHAPOU3OXUHONIMHWI, TETPArMAPONUPUAMHIII WM  THA3OJMIMHMIL,
KaXKIbIi 3aMeIeH 3aMECTUTEJISIMH B KOJIMYECTBE OT HYJIs 10 2, HE3aBUCUMO BhIOpaHHBIMU U3 C1—4
ankuna, Ci1-2 ¢propankuna, Ci—4 ruapokcuankmna, —NRxRy, —(CHz2) 1-2NRRy, —C(O)(C1-2 ankmn),
—C(O)CH2NR«Rx, —C(0)O(C1-3 ankwmi), —CH>C(O)NRyRy, Cs-¢ mukmnoankuna, —CHa(denun),
—CHy(mpponun),  —CHz(mopdommuun), —CHa(mermnnunepasuamn), —CHa(tuodenun),
METHIUIIEPUINHIIIA, U300y THIITUIIEPUINHUIIA ¥ TUPUANHIIIA, UITH

(iii) —L3—R14c;

kaxkabiid Risp npencrasmisier codoii F, —CH;3 umu —OCH3;

L; mpencraBasier coboit  —(CRxRx)i-3—, —CH(NH»)-, —-CRRNH-, -C(O)-,
—C(O)NRx(CH2)o-4—, ~NRx—, -NRxC(O)—, -NRxCHz—, -NRCH>C(O)—, -O— nmu —O(CHz)1-2—;
u

Risc mpencrasnsier coboli amamanTaHmi, azeTHAUHWI, C3-¢ HHUKIOATIKWI, IHA3ETaHuU,
UMHUA30JIWJ,  MHAONWI,  MOpQOJMHMI,  okrarugponupposo|3,4-clmuppommn,  genHun,
MUMEPA3UHOHWI, MUNEPA3HHWI, THUNEPUANHII, TUPUIMHWI, THPPOIUIUHOHUI, THPPOIUIAHII

WJIN TCTPA30JINII, Ka)KI[bII\/'I 3aMEIICH 3aMECTUTCIIAMUA B KOJIUYCCTBE OT HYJIA 4O 1, BbI6paHHbIMI/I u3
F, -OH, Ci-4 anxwuma, Ci1-3 rumpokcmankmia, —NRxRy, —NRC(O)CH3, —C(O)(C1-» ankun),
—C(O)NRRx, —C(O)N(CH:CH3),, -C(O)(rerparuppodypanmi), —-C(O)O(Ci—  amkwmn),
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—CH>C(O)NRxRy, wmopdonuaMIa, METWINHNCPUANHIIIA, TNHPA3UHWIA, MNUPHIMHUAIA U

MUPPOJUANHUIIA.

3. Coenunenue no 0. 1, ero N-oKcHUI WK COJIb, TAE:

A mpencrasnsier coOoii:

(1) —O-L1—Rg;

(i1) -NR~7Rs;

(ii1) —~L2-C(O)NRo9R0;

(@iv) —CHR.R11, —CH2CH2R 11, —CH2NHa, —CH2NHC(O)R11,
—CH>NHC(O)CH,CHx(rmunepuauHm), —CH,NHC(O)OCH(nunepunuHm) WIH

—CH2NHC(O)CH2CH2N(CH3)2;

(v) —CHRpRi3, rme Rz u Ry Bmecre ¢ aromom yriaepoma, K KOTOPOMY OHH
NPUCOETUHEHbI, 00Pa3yIOT LUKINYECKYIO TPYIY, BbIOpaHHYIO M3 azabuumkio[4.1.1]okranuna,
a3ernaHmia, a3eTHJIMHUJIA, Cs- LUKJIOAJIKHUJIA, aszacniupo[3.3]renranuna,
nuasacnupo[4.5]nekaHoHuna, mMopdoarHua, OKTarupOLUKIIONEHTa[ C |muppouia,
MUTNEPUIUHIIA, TUPPOTUANHIIIA U XUHYKJIUIUHIIIA, KQXAbIH 3aMeleH oT HyJsis 10 3 Riza;

(vi) -CH=CH(niunepuauHu); Win

(vil) apomarmyeckyrw rpymmy, BbiOpanHyo wu3 [1,2.4]rpuazono[l,5-ajnupugunmna,
uMuas3ol 1,2—alnupuanHnuia, WMUAA30IMIIA, WHAA30JIWIA, W30XUHOJMHUIIA, OKCAIUa30JIniIa,
okcasonuia, (peHuaa, TUpasuHuIa, TUPa3oso|3,4-b|nupuauHuna, nupa3onusia, TUPUIa3uHUIIA,
MUPUINHWIIA, MUPUMHUIAWHUIIA, MHUPPOJIIIA, XUHOJWMHOHWIA, XWHOJWHWIA, XUHOKCAJMHUIIA,
terparuapo—[ 1,2,4]rpuazono[ 1,5-a]nupasununa, TerparuapoumMuaasof 1,2—ajnupasunmnna,
TETPAruaPON30XUHOJIMHIIIA, TETPArHaPOTHA30J10[ 5, 4—Cc|nupuuHuIIa,
TETPAarugpOTHEHO[2,3—C|MupUANHIIA, THAIWA30JIMIA, THA30JIMJIA, THOOKCAOUa3odwia M|
TPUA30JIMIIA, KAXKBIA 3aMelieH OT HyJiA 10 2 Risa v OT Hysst 10 3 Rigp;

Li mpencraBnser coboit cBszp, —CH,—, —CH>CH,—, —CH>C(O)-, —CH>C(O)NH-,
—CH2C(O)N(CHj3)—, -CH2C(O)NHCH2— nnu —CH,C(O)NHCH,CH>—;

L, npencrasnsier codoii cesizb, —CH(CH3)—, —C(CH3),— umun —CH>CH»—;

R mpencrasnsier coOoi:

(1) —CHs, —CH>C(O)NHCH,C(CHs3),0H, ~CH2C(O)NHCH,CH2C(CHj3)0H,
—CH,C(O)NHCH,CH;NH; nnmu —CH>C(O)NHCH>CHFC(CH3)OH; nmu

(i1) azabunmkio[3.2.1]okTaHmi, azacnupo[S.S|yHOekaHus, a3eTUAVMHWI, LUKJIOTEKCHII,

nua3zadbumkio[2.2. 1 renranm, nuasacrnupol3.5 |HOHaHUI, MOpP G OTHHMUI,
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OKTaruApOLHKJIONEHTA[ C|MUPPOIHII, TMHUMEPASHHWI, MUICPUAWHWI, NUPPOIUAUHHUI WK
XUHYKJIUAUHUJ, KaKIbIM 3aMELIEH OT HyJisA 10 2 Rea;

kaxnbiil Rea HE3aBUCHMO mipencrasisier coboit F, —OH, —CH3, —CH,CH>CH3, —C(CH3)z,
—CH,CH(CH3), —-CH:CH,CH)CF;, —-CH;CHOH, -CH;CH,CH>OH, -CH:CH(CH3)OH,
—CH:C(CH;3);0OH, -CH:CH>OCHs, -NH;, -N(CHs);,, -N(CH:CH:CH3),, —CH:NH,
—CH;CH:NH2, —CH:CH:S(0)CH3, —CH:C(O)N(CHs);, —C(O)CH:N(CHs)2, okceranudn,
TeTParuapONHUPAHIIL, MUIEPUIUHII, N300y THIMHIepUIUHII Wi —O(THNepuanHuIN);

R7 npencrasmisier coboii:

1) —CH;CH:;NH,, —CH;CHNHC(O)CH:N(CHs),
—CHz(u3onponunazactupo|3.5|Honanun), —CHy(mermnnuppomumunmi), —C(O)(CHz)1-3NHo,
—C(O)CH(NH2)CH2CH:CHj3, —C(O)CH(NH2)CH2CH(CH3)2, —C(O)CH(NH2)CH(CH3)CH2CH3,
—C(O)CH(NH2)CH,CH>C(O)OH, —C(O)CH(NH2)(CH2)3-4NHa,
—C(O)CH(NH2)(CH2)1-2C(O)NH,, —C(O)CH(NHz)(uuknorekcun), —C(O)CH(NH2)(penun),
—C(O)(aMUHOLIKJIOT€KCHIT), —C(O)(mopdonunm), —C(O)(muppoauauHILI),
NEeHTAMETHJIITHIIEPUANHILIL, METWITUITEPUANMHUTUIIEPUAHIIL,
METWJIITUP POJTUAUHIIITHPPOTUANHII WK (enm, 3amerneHHbii —OCH> CHa(mupponmuausmn) nim
—OCH;CH,NHCH,CH3; nnu

(i) muxnorekcwn, 3amemeHHbli  —NRy(CH»)2-sN(CHs),, —NHCH>CH,NHCH3,
—NH(merunnunepuaunmn), —NH(CHz)2-3(Mopdonunmt), AuMeTHIaMUHOUIIEPUIHHUIOM WA
nunepasuauiioM, 3amemennbiMm —CHs, —CH>CH3;, —C(CHs);, —CH>CH(CH3),, —C(O)CHs,
—CH,CH,OCH3, —CH»(meTundenmn), —(CHa)2-3(muppOuIuHMI), LUKJIOTIEHTUJIOM,
MUPUITHUIOM WA METHIITHIIEPUAUHIIIOM,;

Ry mpencrasnsier codoii:

(1) —OH, Ci- ankun, Cs—4 ¢ropankun, Cs-4 rugpokcuankui, —CH>CN, —CH2CH2CN,
—CH,CH>CHC=CH, —(CRxRx)1-20CH3, —(CH2)2-3S(0)2CHjs, —(CH2)12NRRj,
—(CH2)12C(O)NRxRx, —NRyRy, —NRx(C1-4 runpokcuankun), —NH(CH>CH>OCH3), —NRy(C1-»
manoatkmwi), —N(CH2CH2CN),, —NRy(Ci1-> ¢ropankun), —NRy(Cr-4 ruapokcudTopaIku),

—(CH2)1-2C(O)NR«Ry, —NRx(CH2)1-2C(O)NR«Ry, —N((CHz2)12C(O)NRxRx)2,
—NRx(CH2)1-2S(0)2(C1-2 aJIKUII), —NRx(CH2)1-3NRRj, —NR<CH>CH2N(CHs)z,
—NR<C(O)(CH2)1-2NRRj, —NRx(CH2CH:2S(0):CH3), —OCH2CH2N(CH3),,
—C(O)(CRxRx)1-2NRyRy, —C(O)(CRxRx)12NRy(C1-4 THIIPOKCHAITKHIT),

—C(O)(CRxRx)1-2NRx(CH2CH>0OCH3), —-S(0),CH,CH:N(CH3)2, —(CH2)1-2R7d, —NRxR7q,
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—NRx(CH2)1-2R7d), —NR7dR74, -N((CH2)1-2R74)2, —OR74, —C(O)R74, —C(O)(CRsRx)12R7¢ nnu
—C(O)(CRxRx)1-2NRxR74; mmm

(11) azermaHul, A3ETUIMHUIL, UKJIO0YTHJI, LIMKJIOTEKCHIL, JIHa3eIaHmn,
IUOKCOTETPAruAPOTHONHPAHII, OUOKCOTHOMOP(OJITMHIIL, MOP G OTHHMUI,
okcaazacnupo[3.3|renranuy,  okcaazacnupo[4.3|oKTaHWUJ,  OKCETAaHWI,  MHUIEPA3HHOHUI,
MUNEePASHHU, TUIMePUANHWI, MHPUANHIII, TUPUMUAIUHIL, TUPPOIUIHHOHWI, TUPPOUAINHIIIL,
TeTparuApoPypaHmwi, TETPArHOPOU3OXHHOJIMHWI, TETPArUAPONHPAHWIT WM THAJAHA30JIHIL,
KaKIbIN 3aMelleH OT HyJss A0 1 Rga 1 oT By 10 3 Rsp;

kaxapiii R7c He3aBucumo npencrasisier codoit —CHs mnn —CH2CN;

R74 mpencrasnsier coboit azacnupo[3.5 |Honanwmn, azeruanaui, ounukio[ 1.1.1]menranmn,
Cs-6 LUKJIOAJIKHUJIL, OUOKcOoTHaaszacnupol3.3|renranul, MOpP G ONHHMI,
okcaasacnupo[3.3 |renranui, okcaazacnupo[4.3 |okTaHu, okcaazacnupo[4.4|HOHUI, OKCETaHMWI,
(beHw, MUIEePUANHUI, MTUPA3OJIII, MUPPOTUIANHII, TeTParuapodypaHil, TETPAruAPOTUPAHIIL,
THAANA30JIMT WIM TPUA30JIUJ, KaXIbIH 3aMelIeH 3aMeCTUTENIIMU B KOJIHYECTBE OT HyJsl 10 2,
BoiOpanHbiMu U3 F, —OH, Ci-3 ankmna, —CH,OH, —OCH3s, —NRxRy, —C(O)CHs, —S(0).CHs,
METHJITUNIEPUUHIIIA, METHJITUPPOIUINHIIIA, TeTpaMeTUITUNIEPUUHIIIA,
—OCH,CHx(nmuppomuaunamn) u —OCH,CHNHCH,>CH3; 1 3aMeCcTUTENsIMU B KOJIMYECTBE OT HYJIS
10 4, BeiOpanubiMu 13 —CH3;

Rg nmpencrasnsier coboii H, —~CH;3 wnu —CH>CHs;

wii R7 u Rg BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH MPUCOEIUHEHBI, OOpa3yroT
reTepOLMKINYECKOe KOJbIO, BBIOPAHHOE W3 a3eTUAMHMIA, aua3zadbunukio[2.2.1]rentanuna,
nuazaduiukio[2.2.2]okranuna, nuazadbuiukiio[3.1. 1 rentanuna, nuazadbuiukiio[3.2.1]okranua,
azacnupo[ 3.3 Jrenranuna, nuasacnupo|2.5]okTaHuna, nuasaciupo[3.3 |renrannna,
OUa3eNaHOHWNIA, JMa3enaHuia, Auaszactupo[3.S]HoHanmna, nauazacnupo[S.S]|yHnekaHuna,
MMUAA30JUIUHOHNUIIA, oktaruzpo- 1 H-mupposno[3,4-b Jnupunununa,
okcannazabunmkio[3.3.1|JHoHaHWIA,  MUMEpa3uHWIA, MHUIEPA3UHOHWIA,  MUMEPUIUHUIIA,
MUPPONIUANHOHMIA U TMUPPOJUAUHIIA, TPUYEM YKA3aHHOE TeTEPOLUKINYECKOE KOJbIIO
3aMeleHo oT HyJsiA 10 1 Ry u ot Hyns 1o 2 Ry,

Rg, mpencrapnsier coboii —OH, —CH3, -CH>CH3, —CH(CH3)2, —C(CHs)3, -CHCH(CH3)a,
—CH,CH,OCH3, —CH>CH»CF3;, —-OCH;3;, —-C(O)CH3, —-C(O)OCHs, —CHx(uuknonpomwn),
—CHa(metundennn), —(CHaz)-3(mupponuaunun), —CHa(merunmupasommn), —CHz(tuodenun),
—NR«Ry, IUKJIOTEHTHI, METUIMHIIEPUANHII VTA TTUPUIUHILT,

Rg, mpencrapnsier coboii —OH, —CH3, -CH>CH3, —CH(CH3)2, —C(CHs)3, -CHCH(CH3)a,
—CH,CH,OCH3, —CH>CH>CF3;, —-OCH3;, —-C(O)CH3, —C(O)OCHs, —CHx(uuknmomnpomwn),



384
—CHa(metundennn), —(CHaz)>-3(muppomununnn), —CHa(merwnmupazommn), —CHx(tuodenmn),
—NRxRx, HUKJIOMEHTHII, METHIITUATICPUIUHUI WITU TTHPUTTHII,

kaxbiil Rgy npencrasnsier coboii —CHs;

Ro mpencraBnser coboii —CH3;, —-CH>CH,CFs;, —CH,CH»OH, -CH>C(CHj3),0H,
—CH,C(CH;3);CH,0OH, @ —CH;CHFC(CH;3);0OH, @ —-CH;CH:C(CH3),0OH,  —CH(CH:0H),,
—CH>CH,0CH3, —CH2CH2NHz, -CH2CH2N(CH3)2, -CH2CH2CH2N(CH3)2, —-CH2CH2C(O)NHa,
—CH:S(0),0H, —CH>CH2C(CH3)NHS(O),CH3 mnu —(CHz)o-3Ro03;

Ro, mpencraensier coOoil MUKIOTEKCHII, TUKJIOrenT, Gypanus, (GeHw1, MUImepa3uHu,
MUTIEPUIUHWI, THPA3OIUJ, TMUPUAUHWI, NHPPOIUAUHUJ, XUHYKIUIUHWJ, THA30JWI WU
OKTaruJpOLUKJIONEHTA[ C | MUPPOITHII, KaKIABINA 3aMEIIeH 3aMECTHTEJIIMU B KOJIMUECTBE OT HYJIS 10

2, nezaBucumo BbIOpanHbIMU U3 —OH, Ci-3 ankuma, —NH;, —N(CHs3),, okceranmna, ¢enuna,

NUIepasuHWIA, MUIePUANHIIA U TUPPOIUANHIIIA,

Rio npencrassier coboii H, —CHjs, —-CH>CH3s, -CH>CH>OCH3 miu uKI0npOIT,

wii Ro u Rio BMecTe ¢ aroMom a3oTa, K KOTOPOMY OHHM TMPUCOEIMHEHBI, 0Opa3yoT
reTePOLKINIECKOe KOJIBLIO, BBIOpAaHHOE u3 azabuiuko[3.1.1]rentanuna,
azacnupo[S.5]ynanexanmna, aunazadunukio[2.2.1]renranuna, auazabunmkino[3.1.1]renTanuna,
nuazadurmkio[3.2.0]renranua, nuasacnupol3.5|HoHaHuna, nuazacnupo[4.4|HoHaHMA,
nuazacnupo[4.5]aekaHuna, TuasenaHuia, HHIOJUHIIIA, MOP(OIHMHUIA, OKTArHAPONHppoo[3,4-
c]mupponuia, MUNEPa3sMHOHWIA, MHIEePA3HHIIIA, MHICPUINHIIA U TUPPOIUAUHHIIA, KaXKIIbIi
3ameleH ot HyJst 10 2 Rioa;

kaxkabid Rioa HE3aBUCUMO mipencTasisier cobori —CH3, —CH,CH3, —CH(CH3),, —CH>OH,
—CH,CH,0OH, -CH;OCH;, -CH>CH,OCHs, —CH>NH,;, —CH>CH;NH>, —CH>CH>NH(CH3),
—CH,C(O)NH(CH3), —CH»>C(O)N(CH3)2, —CHa(merunrpuazonuin), —CH2CHa(dbenwn),
—CH>CHa(mopdomunmn), —C(O)CHs, —C(O)NH,, —C(O)N(CH»CHs),, —C(O)CH,NH(CHj3),
—C(O)CH2N(CHs)2, —NH», —N(CH3)2, —-NHC(O)CH3, —C(O)(dypanmn), —O(numnepuauHm),
—C(O)CHz(au>TrnkapOaMOUIITHITIEPUINHILT), METHJITHIIEPA3HHI, MUTIEPUIAHUIL,
METHJITUIIEPUINHIII, TUITUIKAPOAMOMIITUNIEPUANHII, H3OTPOIMIITANIEPUANHIIL, THPUAHHUIL,
TPUPTOPMETHIITUPUAMHII, TUPUMHUANHIIT WK auruapodensol d]umunasononu;

Ru MPEACTABJISIET coborii A3CTUAUHUII, azacrupo|3.5 |HoHaHuU,
IUOKCUAOTHOMOPG OIMHUII, TeKCaruaponuppodo|3,4—c|nupponni, MOp(OIHHIII, THITEPA3HHNI,
MUNEPUANHIIT WIHA TAPPOTUANHIIL, KQXKIbIH 3aMEIIeH 3aMECTHTEISIMUA B KOJIMYECTBE OT HYJIS 0
2, nezaBucumo BeIOpaHHbIMH U3 F, —CHj3;, —CH(CHs)2, —CH>CN, —CHx(merunokceraHun),
—CHa(tpuazomun), —CHx(penmn), —C(O)CH2N(CHs),, —CH>C(CHs3)0OH, —CH>C(O)N(CHs)»,
—CH>CH>S(0),CHs, —-CH>CH>S(O)CH3, okceTaHWIa U TETParuapoONupaHma,;
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kaxabiil Ri2, HE3aBUCHMO npeacrasisier codoit —OH, —CH3, —CH,CH>CH3, —CH(CH3)s,
—CH,CH(CH3),, —-CFs, —-CH)CFs, -CHCH,CH»CFs;, -CHCN, —CH,C(CHs)0H,
—CH>CH,OCH;s, —CH2C(O)NH(CH3), —CH2C(O)N(CHs)2, —CH2C(O)NH2, —CH2CH>S(0)CHs,
—CH,CH:NHS(0):CH3;, —CHaNRiRy, —CHCH:NH(CH3), —OCH3;, —-NR«Ry, —NRx(Cz4
¢ropankun), ~NR«(CH2CRxRH,OCH3), —NH(CH:CN), —N(CH3)CH2N(CHs),,
—-NH(CH2C(CH3)20H), —NRx(CH2C(O)NH:), -N(CH3)(OCHs), —-NRiCH>CH»S(0O).CHs,
-NHC(O)CH;, = -NHC(O)CH:CF;, = -NHC(O)CHRNH(CH3), = —NRxC(O)CH>N(CHj3)a,

~NHC(O)CH,N(CH3)(CH,CH), ~NHC(0)CH,N(CH,CHj),
~NHC(O)CH,;NH(CH,C(CH3),0H), ~NHCH,C(O)NR«(CH3), ~NHS(0),CHs, —C(O)C(CHs)s,
~C(0)CH(CH,CH3),,  —C(O)CH,OCHs;, = —C(O)CH,CH,OCH;,  —C(O)CH,NH(CH3),
~C(0)CH,N(CH:s),, ~C(0)CH,CH,N(CHs)s, ~C(0)CH(CH3)NH(CHs),

—C(O)CH:N(CH3)(CH2CH3),  —C(O)CH2N(CH2CHs)2,  Rim,  —CHzRis, —C(O)Riam,
—C(O)CH2R1p, —C(O)CH:NHR1s, —C(O)NRxRiz, —NRiC(O)CHzR1z, = —NRyRi2p,
—NRxCH2R 12, —N(CH2CN)R 12, —NHC(O)CH2NRxR 120, —NHC(O)CH2NRCH2R 120,
—NHCH>C(O)NHR12, wmu —ORizp;, wnu aBa Ripa uw arom yrieponma, K KOTOPOMY OHH
npucoenuHensl, obpasytrot C=0;

Riz» mpencraBmsier coboit  asermmuHmi, Ounumkio[1.1.1]meHTaHuI, LUKIONPOIHI,
nua3zabunmkio[2.2. 1 renranu, JTUOKCOJIaHUI, IUOKcOoTHaa3zacmupo| 3.3 |renTanu,
IMOKCUAOTETPArUAPOTHONUPAHII, TUOKCHIOTHOMOP(GOIMHIWII, HMMHUAA3O0III, MOPQOIHHUI,
OKTaruApOLUKJIIONEHTa[ C | MUppoIn, OKTarugponuppono|3,4-cnuppomnun,
okcaasacnupo[3.3 |renranm, okcaazacnupo[4.3 |JokTaHu, okcaazacniupo[4.4|HoHaHWT,
OKCeTaHWJI, (PEHIIT, MUTIEPA3SHHIII, TUIEPASUHOHW, TUTIEPUIUHIL, TAPUIUHWI, TAPPOTUTUHIIL,
XUHYKJIHIUHII, TeTparuapodypaHul, TeTparuaAponupaHiil WIIH TPUAZOIUI, KaXIbli 3aMeIleH
3aMeCTUTEJISIMU B KOJIMYECTBE OT HyJsl 10 4, He3aBUCHUMO BbiOpanHbiMH u3 F, —OH, —CHj3,
—CH(CH3);, —CHOH, -OCH3, —-CH>CH>OCHs;, —NRiRy, —C(O)NH,, —C(O)N(CH3); u
—CH»S(0),CHs;

Kbl R142 HE3aBUCUMO MPEACTABISIET COOOM:

(1) H, F, Cl, —-OH, —CH3s, —CH(CH3)2, —CH(CH;3)(CH2CH3), -CH2CH2CH>C(CHs)2, —CF3,
—CH,CF;, -CH,OH, —-OCHs, —-CH,CH,OCH;, —CHRiNRy(CH3), —CH:N(CHs)(CH(CHs)y),
—CH;NH(CH,C(CHs3)3), —CH>2NH(CH2CN), —CH,N(CH3)(CH2CH>OCH3),
—CH:N(CH2CH20CH3)s, —CH:NR«(CH2C=CH), —CHNHCH>;CH2N(CH3)a,
—CH2CH>NR«(CH3), —-CH>CR«(CHs3)NH;, —CH;CH>CH>N(CHs),, —CH;CH>CH>CH>NH3,
—CH(NH2)(CH2)3-sNH2, —CH>NHCH2CH»O(C1-3 ankun), —CH:NHCH>CH>OCH>CH;OH,
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—CH,NHCH,CH,S(0),0H, —CH,C(O)NRx(CH3), ~NR.Ry, ~NH(CH(CH:s)y),
~NHCH,CH,NH(CH;), =~ -NHCH,CH,CH;N(CH:), =~ -NHC(O)CHs,  -NHC(O)CF3,
~NHC(0)OC(CHj)s, ~NHC(O)CH,N(CH:),, ~NHC(0)CH,CH,N(CHs),,
~NHCH,C(O)CH,NH(CH;), -C(O)CHs, —C(O)CH,CH(CH;)OH, —C(O)CH,;NRy(CH),
~C(O)NR.R,, ~C(O)NH(CH,CN), —C(O)NHCH,CH,CH,NR R,

—C(O)NHCH,CH(CH3)CH2NH2, —C(O)NHCH2C(O)NH,, —C(O)N(CH3)CH2CH2CH2N(CHs)s,
—C(O)N(CH2CH;3)CH2CH2N(CHs)2, —OCH2CH2CH2N(CH3)2, —C(O)NHCHCH>NHC(O)CH3,
—S(0)2NH; nnu —C(O)CH2S(0)2CHs;

(11) 8-a3zabunukio|3.2.1]okranm, azacnupo[3.5 |HoHaHw, A3€TUIUHMUIL,
oenso[c][1,2,5]okcanuazonmi, UTUKJIONEHTII, [IUKJIOTeKCII, TUa3emaHmi, MOP(POTUHIII, (PEeHN,
NUTEePA3UHI, TUICPUANHWI, TNUPA3OIWI, THPUAMHWI, MHUPPOJUAUHOHWI, XUHOJHHMUIL,
XUHYKJIUIAHWI, TETPArHIPOU30XUHOJIMHUJ, TETPATHAPOTIUPUIUHUI WM  THA3OJHIUHHIII,
KaXIbIii 3aMeIleH 3aMECTHTEISIMA B KOJIMYECTBE OT HyJis 10 2, HE3aBHCHUMO BBIOPAHHBIMHU U3
—CHj3, —CH(CHs)2, —-CH2CH(CH3),, —CF3, -CH2CH2CF3, -CH>CH>OH, —CH>CH>CH(CH3)OH,
—NH», -CH>N(CH3)2, -CH2CH>NH(CH3), —C(O)CH3, —C(O)CH2NH(CHj3), —C(O)CH2N(CH3)a,
—C(0)O(C(CH3)3), —CH2C(O)NRx(CHs), uwmknoOyruna, uukionentuiaa, —CHa(penmn),
—CHy(mpponun), —CHx(mopdonunaun), —CHa(mermnnunepasuamn), —CHa(tuodenun),
METHJITHITIEPUINHIIIA, U300y THIITUIIEPUANHIIIA U THPUIHHIIIA, HITH

(iii) —Ls—Ru4c;

kaxkabid Risp nipencrasisier codoii —CHs;

L; mpencrasnsier coboit —(CHaz)1-3—, —CH(CH3)—, —CH(NH»)-, —CH,NH—-, —C(O)-,
—C(O)NH(CH2)0-4+—, “C(O)N(CH;3)CH2CH>—, -NH—-, -NHC(O)—, -NHCH,—, -NHCH>C(O)-,
—O- unu —OCH,CH,—;

Risc mpencraBisier coOol amamMaHTAHWI, A3€TUAWHIU, LUKJIOMPOMMI, IUKJIOTEKCHUIL,
Ara3enaHuI, MMUAAA30JIMI, MHAOIWI, MOP(POIMHUI, OKTArHAPONUpPoIIo|3,4-c|nupposu, peHu,
MTUTIEPA3HHOHWII, TTUIEPA3HHII, TTUIIEPUINHNI, TUPUIAHII, THPPOIUAUHOHIII, TUPPOTUIUHII
WA TETPA3OJIHII, KaXKIbI 3aMEIEH 3aMECTUTEIISIMH B KOJTHYECTBE OT HYyJIst 10 1, BHIOpaHHBIMH U3
—OH, —CH3, —CH(CHj3);, —CH,CH(CHs),, —C(CH3):0OH, —NH», —N(CHs),, —NH(C(CH3),,
—NHC(O)CH3, —-C(O)CHs;, —-C(O)NH;, —-C(O)N(CH:CHs)2, —C(O)(terparumpodypanui),
—C(0)OCH2CHs, —CH2C(O)NH(CH(CH3)2, MopdonuHniIa, METHIUNIEPUANHIIA, TTUPA3HHIIIA,
MUPUAVHUATIA U TTUPPOJTUANHIIIA,

N IpeACTaBIsgeT COOOM HOMb UK 1; 1

p mpencrasinsieT codoi Houb, 1, 2 wm 3.
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4. CoequHeHue 0o 1. 1 Win ero coib, rae:

G npencrasinser coboi:

OCHs
' §-®—oc:H3
(1) ;
(i1)
Ran  Rap
N—N_
(111) R2a ;I/IHI/I
7 “NH 7 “NH
§_<(_;IT:2);\ (R2)p 7 “NH — — N
N N N Za U\
=N —y Reyy= N \ |/ ROI,IN
-y B %_@\"\‘ . N7 AT
(iv) N =N / (Ra)p Rao  yymm (Rade :

A mipencrasisier coOOOH:

(1) —ORs i —O(CRxRx)1->—Rs;

(i) -NR7Rg;

(ii1) ~C(O)NRoRo;

(vi) -CHCHzR1;

(v) —CHRpRi3, tme Ri2 u Riz BMecte ¢ aromMoMm yriepoma, K KOTOPOMY OHH
NPUCOETUHEHbl, O0pa3ylT LMKIHYECKYI0 Tpymmy, BblOpaHHyro u3 aserupunmina, Cs—
LUKJI0AKIIIA, MOPGOTUHIIIA WK ITUTIEPUANHIIA, KAKIbIHA 3aMeleH OT HyJist 10 3 Riza; uiu

(Vi) apOMaTHYECKYIO TPYIIy, BEIOPAHHYIO U3 MUPA30JINIIA, 3aMEIIEHHJION0 OT HyJIsl 10 1
Ri4a;

R1 mpencrasnsier coboii —CH3 nmm —CH(CH3);

kakaeii Ry HesaBucumo mnpencraemser coboit Cl, —CH3;, —CH>CH3;, —CH>OH,
—CH>CH;0OH, —CH,CN, —OCHs, —-CH>OCH; mmn —CH2CH»2S(0)2CHs;

R mpencrasnsier coOoi:

(a) —CHj3; unmn

(b) aseTuaMHUII, IUKJIOTEKCUIT MJIH TUIEPUANHII, KQKIbINA 3aMeleH OT HyJis 10 2 Rey;

kakabii Rea HesaBucumo mpencrasisier coboii —CHz, —CH>CH>CH3, —C(CHs),
—CH>C(CH3);0H, —N(CH3)2, -N(CH2CH2CHs)2, —-CH2CH2S(0)2CH3, —CH2C(O)N(CH3)2 unm

TETParuApONUPaHN,
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R; m Rg BMecte ¢ aromMoMm a3ora, K KOTOPOMY OHH NPHCOEIUHEHBI, 00pasyroT
reTePOLMKINIECKOE KOJIIBLIO, BBIOpaHHOE u3 a3eTUINHUIIA, IMa3eranna,
auaszacrupol3.5|HoHaHWA, MUNIEPA3UHOHNIIA, TUNIEPA3UHIIIA, TUIIEPUINHIIIA U TUPPOITUANHIIIA,
MPUYEM YKA3aHHOE MeTePOLIUKINYECKOE KOO 3aMelleHO OT HyJs A0 1 R7y v ot Hyns 1o 2 Ry

Ry mpencrasnsier codoii:

(a) -NRsRy, Ci— ankmn, Cy-3 ¢ropankmn, Ci-4 ruapokcuankwi, Ci— LHAHOAKHIL,
—CHRxCH,0OCHj, —CH2C(O)NRRy, —~CH>CH2C(O)NRRy, —(CH2)2-35(0).CHs,
—-CH,CH:NHS(0)2CHs, -NR:Ry, —-N(CH3)(CH2CHs), -N(CH2CH3)2, —NH(CH2CN),
-N(CH2CN)2, -NRCH>C(O)N(CH3)2, —NR<C(O)CH:N(CH3)2, -NH(CH:CH2S(0):CHz3),
~N(CH2C(O)N(CHs)2)2, —S(0).CHCH:N(CH3)2, —C(O)CH2CH2N(CHs)2, —C(O)CH2N(CH3)z,
—C(O)CH:NH(CH(CHs)»), —C(O)CH2NH(CH2CH>OCH3), —C(O)CH2NH(CH2CH>OH),
—CHz(uuknonpornmn), —CH»(MeTunokceranmn), —CHax(terparunpodypanun),
—CHa(metunrpuazonun), —CH>CHx(mopdomuumn), —NRy(umknoOytui), —NRx(okceraHwmn),
—NRx(mupumuaunmn), —NRy(terparunponupanmn), —NHCH2(MeTHacymb(pOHMIIMKIONPONII),

—NHCH(metunokceranun), —NHCH(metokcunupumuannami), —C(O)CHNH(uukaoOyTmn),

—N(CH2(anMeTOKCUITUPUMUMHIIN) )2, —N(CH2(MeTOKCUTTUPUMUTUHI) )2,
—N(CHz(tpuazonuin))z, —N(CHz(meTuntpuasosn))s, —N(CH3)CHz(uuknonpomnun),
—N(CH3)CHz(meTunnupasonmn), —N(CH3)CHz(nupumMuuHm),
—N(CH3)CHz(MeTHImIpuMUIUHIIT), —N(CH3)CH2(nuMeTOKCUITUPUMHUTUHIII),
—N(CH3)CH2(MeTOKCUTTUPUMUIUHII), —N(CH3)CHz(Tuanuason),

—N(CH3)CHz(meruntpuazommn), —NH(CHx(metunmupumuauami)),, —NH(CHa(tuaguazomnun),
—C(O)CHzx(azerugunaun), —C(O)CH2(mopdonunmn), —C(O)CH(rugpoKCUTUmepuauHm),
—C(O)CHz(rmuppomuarauin) uimu —C(O)CHNHCH(1ukiomnpomnut); uim

(b) UMKIOOYTHI, UUKIOTEKCUJI, TUOKCOTHUOMOP(OJUHUI, OKCETAHWI, MUIIePA3HHIII,
NUMEPUINHII, TeTPAruapodypaHu I TETPArHIPOIUPAHII, KaKIbli 3aMeIeH OT HyJis 10 1
Rga 1 oT Hy5s1 10 3 Ry,

kaxabiid R7c He3aBucumo npencrasisier codoit —CHsz mmn —CH2CN;

Rsa mpencrasnsier coboit —OH, —CH3, —-CH>CH3s, —CH(CH3)2, —C(CH3)3, -CH2CH(CH3)»,
—CH>,CH>OCH3, —CH,CH:CF3, —C(O)CHj, —C(O)OCHs, —CH»(uuknonpomnwn),
—CHx(metundennn), —(CHaz)x-3(muppomununnn), —CHa(merwnmupasommn), —CHx(tnodenun),
—NRRy, IHUKJIONEHTUT, METUITTUITIEPUIAHIIT HITH TTUPUIAHILT,

kaxbiil Rgy npencrasnsier coboii —CHs;

Ry mpencrasmsier coboii —-CH2CH>CF3 nimm —CH2CH2N(CH3)s,
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Rio mpencrasnsier codoit H unmu Ci— anmku;

wim Ro u Rio BMecTte ¢ aTtoMoM a30Ta, K KOTOPOMY HPUCOENUHEHBI, O0pa3yroT
reTEepOLMKINYECKOe KOJbLO, BbIOpaHHOEe W3 munepuanHuia, 3amemenHoro —C(O)CH3 wm
—CH(CHs3)2;

Ri1  npencraBnsier coOoif  aseTHMOWMHMI WM TUNEPUAWHWI, KKAbIM  3aMelleH
3aMeCTUTESIMH B KoJlndecTBe OT Hyms 10 1, BeiOpanabiMu w3 —CHa(tpuazommn),
—CHz(MeTmnokceranmn), —C(O)CH2N(CH3)a, —CH,C(CHj3):0H, —CH>C(O)N(CH3)a,
—CH>CH>S(0).CH3 un okceranuna;

kaxabiil Ri2, HE3aBUCHMO nipeacrasisier codoit —OH, —CH3, -CH,CH>CH3, —CH(CH3)s,
—CH,CH(CH3), —-CH:CN, -CH>C(CHs):0H, -CH>C(O)NH(CHj3), —CH2C(O)N(CHj3)a,
—CH2C(O)NH;, —C(CH3).CH2C(O)N(CHs3)2, —CH2CH:S(0)2CH3, —NRxRy, —NR(CH2CHF»),
~N(Rx)(CH2CH2CF3), —NRy(CH>CH;OCH3), —NRx(Ci1-2 umanoankun), —NRy(CH>CH,OH),

—N(CH2CH2OH)(CH2C(O)N(CHs)2), —N(CH>CH,OH)(CH2CH2S(0),CH3),
—N(CH2CH2S8(0)>CHs)a, —NRx(CH,CH,OCH3s), —NRxCH2CRxRxS(0)2CHs,
—NRxCH2CH2S(0):CF3;, —-NRxCH>CH»2S(0):NH2, —-NRiC(O)CH;3, —NRiC(O)CH:2N(CHs)a,
~NRx(CR:RxC(O)NR:Ry), ~NHCH;C(O)NR(C(CHs)3), ~NRx(CR:RxC(O)CH2NR«Ry),
—NH(CH2C(O)N(CH3)CH2CH20CH3), —N(CH2CH3),, —N(CH2CH;3)(CH2C(O)N(CHs)2),
—N(CH2CH3)(CH2CH2S(0)2CH3), —N(CH2CN)a, —N(CH2CN)(CH2C(O)N(CHs)p),
—N(CH>CN)(CH2CH»S(0),CH3), —N(CH2C(O)NRxRx)2, —N(CH2(MeTunokceTaHmn))s,
—~C(O)CH2N(CHj3)2, —C(O)CH2CH2N(CHs)2, Riav, “CH2R120, —NRxR12b, —N(uuxnonponun)Riap,
—NRxCHRR 125, —NHC(O)R12», ~NHCRRxC(O)R12p, —N(CH2CH3)(CH2R12p),

—N(CH2CH20H)R 126, -N(CH2CH2OH)(CH2R12p), -N(CH2CN)R 126, ~N(CH2CN)(CH2R120) 1111
—N(CHa(meTunokceranmi))z; win 18a Riza U aToMm yriaepona, K KOTOPOMY OHH MPHCOEIUHEHBI,
obpaszyrot C=0;

Ry mpencraBnser coboit  asacnupo[3.5|HOHAHWI, A3€THOWHWI, LHKJIOMPOIHUJ,
UKJIOIICHTHJI, I[I/IOKCOTeTpaFI/II[pOTI/IO(l)ypaHI/I.H, AUOKCUAOTETPAruApOTUOIIUPAHNII,
nuokcornaazactupo|3.3rentanmwi, MOpGONUHWI, OKcaaszacmupo[3.3]renTaHui, OKCa30JuI,
OKCETaHUIJI, q)eHI/I.]'I, MUNICPA3UHOHWUII, MUNCPUANHUIL, MHUPA3UHUI, THUPHUAWHUI, TUPHUMUIAWHNIIL,
NUPPOIUIUHIII, THPPOIUANHOHII, TeTparuapodypaHil, TETPArUAPOIIUPAHUI HIIH TPHUAZOIHIL,
KaX(I[beI 3aMCIICH 3aMECTUTEIIAMU B KOJIMYECTBE OT HYJIA 1O 4, HE3aBUCUMO BbI6paHHbIMI/I u3 F,
—CN, —CH3, —CH(CH3),, -CH>CH(CH3)2, —-CH>OH, —CH>CH>O0H, C;- mnanoankmna, —OCHj3,
~CHC(O)NH(CH3), ~C(O)NRxRy, —S(0)2CH;s u ~CH2S(0)2CHs; u

Ri4a mpencrapnsieT coboii munepunuamn i —CH>CH(Mopdonuamt).
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5. CoenuHeHue 110 1. 1 UM €r0 COJIb, IIE:

(Ro)p A

N SN Rpd=

N N
Raa ‘Né\ \

WU J U

G npencrasnser coboit  Reb
A mpencraBisier coboii —CRxR12R13, rme Riz u Ri3 BMecte ¢ atromom yrieponpa, k
KOTOPOMY OHH IPUCOEIUHEHBI, 00pa3yIOT LUKIMYECKYIO TPYIINY, BBIOPAHHYIO M3 a3€TUAMHUIIA,

C4-6 LUKIIOANKUJIA WK MUNIEPUANHUIA, KOKIbIN 3aMeleH oT HyJs 10 4 Riza.

6. CoenuHenue 1o 0. 1 WK €ro CoJib, IJe:

(R2)p
e
N,

G npencrasnsier coO0i N™

A mnpencrasisier cobori —CRR12R13, tme Riz u Riz BMecte ¢ aromom yriepoaa, K
KOTOPOMY OHHU NPUCOEIMHEHBI, 00pa3yIOT HUKIMYECKYIO PYIINY, BHIOPAHHYIO M3 [IUKJIOMEHTHIIA
Y LUKJIOTeKCUJIA, KaKIbId 3aMelleH OT HyJst A0 1 Riza;

R1 mpexncrasmnsier coboit —CH(CHs)a;

Rixa mpencraeuser coboit —NRyRy, —NR«(Ci—3 ¢ropankun), —NRx(CH2CH20(Ci-3
ankun)), —NR(Ci—» mmanoankmi), —NRCHaNRRy, —-NR(Ci-4+ ruapokcHaniku),
~NRx(CH2C(O)NRRx), ~CR:RxR126, -NRR 12 i1 —NRxCRRxR12p; 1

Ri2p mpencraBisieT cOOO0M LUMKIONPOIUJ, [IUKJIONEHTHI, TUOKCOTETPArHAPOTHODYPAHI,
IUOKCUIOTETPATUAPOTHONHPAHUT, MopdonmuHmi, okcaa3acnupo[3.3|renTaHmi, OKCa30JIHI,
OKCeTaHwW, (PEHWI, MUMEPUIUHWI, MUPASUHII, TUPUIUHWI, TUPUMHUIUHWI, MTUPPOTHIAHWIL,
MUPPONIUAUHOHWIL, TETPAruapodypaHul, TETPAruAPOTHUPAHUI UITH TPUA3OJIUIL, KAXKIbIH 3aMelleH
3aMECTHTEISIMU B KOJHMYECTBe OT HyJs no 4, HesaBucumo BbiOpaHHbiMU u3 F, —CN, —CHj3,

—-CH(CH3);, —CH,CH(CH3);, —CH,OH, -CH>CH>OH, C;-» mwmanoankuwra, —OCHj3,
—CH>C(O)NH(CH3), —C(O)NRxRy, —S(0)2CH3 u —CH>S(0).CHs.

7. CoequHeHnue 0o 1. 1 win ero coib, rae:

7 “NH 7 “NH
R
NN NN
5 =N (Rap(— / \ ./
\ N, /) \ N N—I_/ \_'_/
G nipezcrasnseT coboii: N Y, R2o i Rodo -y



391

A mpencrasisier coboit —-NR7Rs.

8. CoenunHenue 110 1. 1 UK €ro COJib, IIE:
(R2)p

o

N
G mipexacrasisier coboit N™

R mpencrasnsier coboii —CH(CH3)z;

A mpencrasnsier coOoi nunepasuHmIL

9. Coenunenue 1o 1. 1 WK €ro CoJib, TAe YKa3aHHOE COSUHEHHE MPEACTABIISIET COOOMH:

10. Coenunenue o 1. 1 wiu ero cojib, rAe YKa3aHHOE COSANHEHHE MPENCTaBsieT COOOM:



us:

392

12. Coenunenue o 1. 1, ero N-OKCHA WK COJTb, PUYEM YKa3aHHOE COeTUHEHNE BBIOPAHO

1-(2-(7,8-numeTnn-[ 1,2,4]tpuaszono[ 1,5-a|nupunus-6-mn)-3-nzonponui- 1 H-nuppono[ 3,2-b]
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nupuaAnH-5-mn)-N-(terparunpo-2H-nupan-4-mn)azernnun-3-amud ~ (1);  6-(3-usonpomnmi-5-
(munepasun-1-mn)-1H-nuppono[ 3,2-b|nupunnn-2-mn)-7,8-numernn-[ 1,2,4rpuaszono[ 1,5-
almapumuna (2); 1-(4-(2-(7,8-numernn-[ 1,2,4rpuazono| 1,5-a]mupunun-6-umn)-3-u3onponui-1 H-
nuppono|3,2-b jmupuans-5-un)nunepasus- 1 -un)-2-(aumermnamuHo)atad-1-on (3);  4-(2-(7,8-
mumetu-[ 1,2, 4] tpuazono[ 1,5-a]mupuann-6-mn)-3-nzonpornui- 1 H-nuppono[ 3,2-b mupuaus-5-
m)-N-((1-(meTuncynb(OHIIT) IMKJIONPOINI )METHI ) IUKJIOTEKCaH- | -aMUH 4); 2-(3,4-
numerokcudenmn)-5-(1'-m300ytun-[ 1,4'-6ununepunns|-4-mn)-3-mermn- | H-nupposnol 3,2-
b]mupunux (5); N-(2-(anmeTnnaMuHO)3THi)-N-3TH-3 -u30nponui-2-(8-MeToKCH-
[1,2,4]rpuazomno| 1,5-aJmupunun-6-mi)-6-metmi- 1 H-nuppo:no[ 3,2-b jnupuann-S-kapOokcamun
(6); 3-(3-m3omnponun-2-(8-meroxcu-[ 1,2,4]rpuazonol 1,5-aJnupunun-6-mn)-1H-nuppono(3,2-
b]nupuauH-5-UI)IUKIONEeHTaH- 1-0H (7-9); 2-((3-(3-uzonponuin-2-(8-meTokcu-
[1,2,4]rpuazonol 1,5-alnupunun-6-nn)-1H-muppono(3,2-b Jmupuaun-5-

WJIT)LIMKJIONEeHTII)aMiHO )-N-metnnaneramun - (10);  6-(6-drop-3-uzonponun-5-(nunepuann-4-
wn)-1H-niuppono[3,2-bnupuann-2-um)-8-metun-[ 1,2,4]rpuazono| 1,5-a]mupuann (11); 1-(2-(7,8-
aumetni-[ 1,2, 4]puazono[ 1,5-aJnupuans-6-nin)-3-nzonponui- 1 H-nupposno[ 3,2-b Jnupuaus-5-
wn)-N,N-numernnazeruaun-3-amud  (12); 1-(3-usonponui-2-(8-merokcu-[1,2,4]rpuazono[1,5-
almupunuH-6-ui)- 1 H-uppono[ 3,2-b Jnupunun-5-un)-N,N-aumerunazeruaus-3-amus (13); 1-(2-
(7,8-numernn-[1,2,4]rpuazono[ 1,5-a]nupunun-6-un)-3-uzonponui- | H-nuppono[3,2-
b]nupunun-5-un)azeruaun-3-amut (14); N-(1-(2-(7,8-numermin-[1,2,4]rpuazono| 1,5-a]Jnupuaun-
6-mn)-3-uzonponui- 1 H-upposno[ 3,2-b [nupunun-S-un)a3eTuann-3-mi)-2-

(TMMeTHIAMHMHO )alleTaAMU (15); 1-(3-uzonponuin-2-(8-merokcu-[ 1,2,4]rpuazono[1,5-
almupunuH-6-un)- 1 H-uppono| 3,2-b Jnupunun-5-un)azernans-3-amus (16); 2-(muMeTHIaMIHO)-
N-(1-(3-uzonponmn-2-(8-metokcu-[ 1,2,4]tpuazono[ 1,5-a]nupuann-6-mn)- 1 H-nmuppono[ 3,2-

b nmupuauH-5-1T)a3eTHANH-3 -1 )alleTaMH T 17); 2-((1-(3-uzomponmi-2-(8-MeTokCcu-
[1,2,4]rpuazono[ 1,5-a]mupunun-6-nn)-1H-muppono[3,2-b jnupunus-5-un)azernans-3 -
wi)amuHo)-N,N-numermnaneramun (18,  27);  N-(1-(2-(7,8-numernn-[1,2,4]rpuazono[ 1,5-
a|mupuanH-6-n1)-3-u3onponwi- 1 H-nmuppono[ 3,2-b jmupunus-5-wn)asernans-3 -mn)-2-
(mumerunamuno)-N-mermnaneramun (19,  25);  1-(2-(7,8-numernn-[1,2,4]rpuazono[1,5-
a|mupuauH-6-n1)-3-u3onponui- | H-muppono[ 3,2-b Jnupuans-5-mn)-N-metnnase TuinH-3 -aMiH
(20, 23);2-((1-(2-(7,8-numeTnn-[ 1,2,4rpuazonol 1,5-a|mupunus-6-un)-3-uzonponui- 1 H-
nppoo|3,2-b jmupunun-5-un)azernans-3-mn)(Mernin)amuao)-N,N-qumerwianeramun (21); 2-
((1-(2-(7,8-mumernn-[ 1,2,4]rpuaszono[ 1,5-a|mupunus-6-un)-3-uzonpomui- | H-nuppoo[3,2-

b Jnupuann-5-wmn)azeruaun-3-uin)amMuno )-N, N-numerunaneramun (22, 26); 1-(2-(7,8-numerus-
[1,2,4]rpuazono[ 1,5-a]mupunun-6-nm)-3-u3onponui- 1 H-nmupporno[ 3,2-b Jnupuann-5-mm)-N-

metun-N-(terparuapo-2H-nupan-4-un)azernaun-3-amud ~ (24);  2-(numermnamuno)-N-(1-(3-
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uzonponui-2-(8-merokcu-[ 1,2,4]rpuazonol 1,5-almupunun-6-mn)-1H-muppono| 3,2-b jrupunus-
5-mn)azernaus-3-m)-N-MeTHaneTaMus (28); 1-(3-u3onponmi-2-(8-merTokcu-
[1,2,4]rpuazono| 1,5-a]mupunun-6-mn)-1H-iuppono[3,2-b mupunus-S5-mi)-N-(TeTparuapo-2H-
npaH-4-ui)a3eTuANH-3-aMUH (29), 1-(3-m3onpornuin-2-(8-merokcu-[ 1,2,4]rpuaszono[1,5-
a|mpuana-6-n1)- 1 H-muppono|3,2-b Jnrupunun-5-um)-N-((3-meTunokceran-3-
WJT)METWT)a3€TUANH-3-aMHH (30); 1-(3-m3onpornuin-2-(8-merokcu-[ 1,2,4]rpuaszono[1,5-
a|mapuaun-6-un)- 1 H-muppono[3,2-b Jnupunun-5-un)-N-merunazernaun-3-amua -~ (31);  1-(3-
usonponui-2-(1-mernn-1H-nuppono[2,3-b]mupuann-3-un)-1H-muppono[ 3,2-b  mupuaun-5-
un)asernaun-3-amul (32, 35); 1-(3-uzonponmn-2-(1-merun-1H-muppono|2,3-b jrupunun-3-umn)-
1H-nuppomnol3,2-blnupunun-5-un)-N-(rerparunpo-2H-nupan-4-un)aserngus-3-amun (33, 36);
2-((1-(3-uzonpomun-2-(1-merun-1H-nuppono| 2,3-bnupuaun-3-nun)- 1 H-muppono| 3,2-
b]mupunun-5-un)azerunus-3-mn)amuno)-N,N-numerunaneramun (34, 37), 1-(2-(7,8-numerun-
[1,2,4]rpuazono[ 1,5-alnupunun-6-mi)-3-usonpomnui-1 H-nupposo[3,2-b Jnupunun-5-
WI1)a3eTHaUH-3-0J1 (38); 4-(1-(2-(7,8-numerun-[ 1,2,4|tpuazono[ 1,5-a|nupunus-6-mm)-3-
usonponui-1H-muppono[3,2-b Jnupuaun-5-un)azeruaun-3-un)mopdonun  (39);  1-(1-(2-(7,8-
aumetni-[ 1,2 4]tpuazono[ 1,5-a|mupuann-6-nin)-3-nzonponui- 1 H-nupposno[ 3,2-b Jnupunus-5-
WJT)a3eTHAWH-3 - W) TUIePUIUH-4-0J1 (40); 4-(1-(2-(7,8-numerun-[ 1,2,4]tpuazono[ 1,5-
a]mupuauH-6-n)-3-u3onponwi- 1 H-nmupposo[3,2-b jnupunus-5-un)azernann-3 -
win)tromopdonus- 1, 1-gruokcun (41); metun-4-(1-(2-(7,8-gumerun-[1,2,4]rpuazono[ 1,5-
a|mupuauH-6-ni)-3-u3onponui- | H-mupposo[ 3,2-b Jnupuans-5-wmn)azernaun-3 -ui)munepasvuH-
I-kapOokcunar (42); 6-(3-usonponmn-5-(2,7-nuazacnupo|3.5|Honan-2-mn)- 1 H-muppono|3,2-
b]mupunun-2-un)-7,8-gumermn-[ 1,2, 4]tpuasono[ 1,5-almupunun  (43);  2-(2-(2-(7,8-numernn-
[1,2,4]rpuazono[ 1,5-almupunun-6-ni)-3-usonponui- 1 H-nmuppono[ 3,2-b jnupunuus-5-mn)-2,7-
nuaszacriupol3.5|HoHan-7-ni)-N,N-1uMeTraneraMusa (44), 6-(3-u3onpornmi-5-(7-(2-
(MeTmncynbhorNT)ITII)-2, 7-mua3actupo| 3. S|Honan-2-wmn)- 1 H-muppono[ 3,2-b [nupuann-2-mn)-
7,8-numetmin-[ 1,2 4]tpuazono[ 1,5-alnupuaun (45);  6-(3-m3onpomnmn-5-(7-uzonponmn-2,7-
nraszactiupol 3.5 |HoHan-2-uin)- 1 H-uppoino[ 3,2-b jnupunus-2-umn)-7,8-qume -
[1,2,4]rpuasono| 1,5-alnupunux (406); 6-(3-m3onpomnui-5-(7-(okceran-3-mn)-2,7-
nraszacriupol 3.5 |HoHan-2-nui)- 1 H-uppoino[ 3,2-b jnupunus-2-un)-7,8-qume -
[1,2,4]rpuazono[1,5-almupunua~ (47);  N,N-6mc((1H-1,2,3-Tpuazon-4-wn)mernn)-1-(2-(7,8-
mametn-[ 1,2 4] tpuazono[ 1,5-a]mupuann-6-mn)-3-nzonponui- 1 H-nuppono[ 3,2-b mupuans-5-
un)nunepuaud-4-amud - (48);  1-(2-(7,8-numernn-[1,2,4rpuazono[ 1,5-a]mupunus-6-umn)-3-
uzonponui-1H-muppono|[3,2-b Jmupunns-5-un)-N-(terparuapo-2H-nupan-4-wn) munepuaina-4-
aMuH (49); 1-(2-(7,8-numeTnn-[ 1,2,4rpuazono[ 1,5-a|mupunus-6-un)-3-uzonponui- 1 H-

nuppoo|3,2-b Jmupuann-5S-unm)munepuaua-4-amus (50); 2,2'-((1-(3-m3onpomnun-2-(1-mernn-1H-
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nppoo| 2,3-b jmupunnn-3-un)-1H-mupposo[ 3,2-b |mupuans-S-wn)munepuaus-4-
WUT)a3aHIUIIT)IHALETOHUTPIIT (51, 2,2'-((1-(3-nzonponmn-2-( 1 -merun-1H-muppono| 2,3-
b]mupunun-3-nun)- 1 H-muppono| 3,2-b jrupunus-5-un)nunepuanna-4-
un)azannumn)ananeronurpun  (52-53);  2,2'-((1-(3-uzonpormn-2-(1-merun-1H-muppono[2,3-
b Jmupuaus-3-wn)- 1 H-uppoio| 3,2-b j[nupunun-5-wn)nunepunus-4-wn))azanaun ) ouc(N,N-
IVMEeTHIIALEeTAMU) (54); 1-(2-(7,8-numernn-[ 1,2,4]rpuaszono[ 1,5-a|Jnupunns-6-m)-3 -
usonponui-1H-muppono[3,2-b Jmupunnn-5-mn)-N-metun-N-(terparuapo-2H-nupan-4-
W) IUNEepUINH-4-aMUH (595); N-((1,2,3-tnaguazon-4-un)merun)-1-(2-(7,8-qumernn-
[1,2,4]rpuasonol 1,5-almupunun-6-nmn)-3-uzonpomnui-1 H-nuppono[3,2-b Jnupunun-5-
W) IUNEepUANH-4-aMUH (56); N-nuknodyrun-1-(2-(7,8-numernn-[ 1,2,4]rpuazono[ 1,5-
a|mupuauH-6-n1)-3-usonponui-1H-nmuppono[3,2-b Jrupunun-5-un)munepununa-4-amun (57); N-
(uuxnonponunmerun)-1-(2-(7,8-npumernn-[ 1,2,4 tpuazono[ 1,5-a]nupuans-6-1ui)-3 -1u30nponu-
1H-nuppoiol[3,2-b]nmupunun-5-nn)-N-merunnunepuans-4-amus (58); N-muxnodyrun-1-(2-(7,8-
aumetni-[ 1,2,4]tpuazono[ 1,5-a|mupuann-6-nin)-3-uzonponui- 1 H-nupposno[ 3,2-b Jnupugus-5-
wn)-N-merwinunepunua-4-amud  (59);  1-(2-(7,8-agumerun-[1,2,4]tpuasonol 1,5-a]mupuamnn-6-
win)-3-usonponui- | H-muppono[3,2-b Jnupuann-5-un)-N-metun-N-(mupuMuanH-2-
wimerun)nunepuaud-4-amud  (60);  N-((4,6-mumeroxkcunupumMuIuH-S-un)metin)-1-(2-(7,8-
aumetwi-[ 1,2,4]tpuazono[ 1,5-a]mupuaun-6-mn)-3-uzonponui- | H-nupposo[ 3,2-b [mupuaun-5-
wn)-N-merwinunepunua-4-amua  (61);  1-(2-(7,8-gumernn-[1,2,4]tpuazonol 1,5-a]mupuamnn-6-
wn)-3-u3onponui- | H-nuppono[ 3,2-b Jnupunun-S-un)-N-metun-N-((1-metmn- | H-nupazon-5-
wi)MeTwi)nunepuanH-4-amut (62); 1-(2-(7,8-numernn-[ 1,2,4]rpuaszono[ 1,5-a|nupunus-6-mumn)-3-
mzonponwi- 1 H-muppomno[3,2-b Jnupuann-5-mn)-N-merun-N-((1-merun-1H-1,2 4-tpuazon-5-
wn)Metwi)nunepunus-4-amun (63, 68); 1-(2-(7,8-gumernin-[1,2,4]tpuazonol 1,5-a]mupuamnn-6-
wn)-3-u3onponmi- | H-muppono[ 3,2-b Jnupunun-5-uim)-N-meTin-N-((2-Me THInmi puMHIH-S -
wi)MeTw1)nunepuanH-4-amut (64); 1-(2-(7,8-numernn-[ 1,2,4]rpuazono[ 1,5-a|nupunus-6-muin)-3-
uzonponui- 1 H-mupposno|[3,2-b Jnupunns-5-mm)-N-metnn-N-(okcetaH-3 -1 ) munepugnH-4-aMiuH
(65); 1-(2-(7,8-numernn-[1,2,4]rpuazono[ 1,5-a]mupunnus-6-mn)-3-nzonponui- 1 H-muppono[3,2-
b]mpunun-5-nm)-N->Trn-N-MeTHnunepuInH-4-aMuH (66); 1-(2-(7,8-numeTm-
[1,2,4]rpuazono[ 1,5-a]mupunun-6-mi)-3-uzonponui- 1 H-muppono[ 3,2-b Jnupugun-5-wmm)-N-((2-
METOKCHUITUPUMHIUH-S-UT)METHI)-N-MeTHIUTIEPUITH-4-aMIH (67), N-((4,6-
IVMMETOKCHUITUPUMUINH-S-mn)MeTun)-1-(2-(7,8-numernn-[ 1,2,4 rpuaszono[ 1,5-a|nmupunus-6-mmn)-
3-uzonponmi- 1 H-nuppo:o[3,2-b|nupuann-5-un)nunepunus-4-amus  (69); 1-(2-(7,8-gumernin-
[1,2,4]rpuazono[ 1,5-a]mupuaun-6-ni)-3-uzonponui- 1 H-nmupporno[ 3,2-b Jnupuann-5-mm)-N,N-
mTimunepuanH-4-amua  (70); N, N-Ouc((4,6-numMeTokCunupuMuInH-S-um)metn)- 1-(2-(7,8-

mumetwi-[ 1,2 4] tpuazono[ 1,5-a]mupuann-6-mn)-3-nzonponui- 1 H-nuppono[ 3,2-b mupuans-5-



396
un)nunepuaud-4-amus  (71);  1-(2-(7,8-numernn-[ 1,2,4rpuazono[ 1,5-a]mupunus-6-numn)-3-
uzonponui-1H-muppomno[3,2-b Jmupuans-5-mm)-N-((2-mMeTokcunupuMuIng-5-
wn)MetTwi)nunepuant-4-amut (72); 1-(2-(7,8-numernn-[ 1,2,4rpuaszono[ 1,5-a|mupunus-6-umn)-3-
usonponui-1H-muppomno[3,2-b Jmupunnn-5-mn)-N,N-6uc((1-merun-1H-1,2,3-rpuazon-4-
un)Merwn)nunepunud-4-amun (73, 76); 1-(2-(7,8-gumerun-[1,2,4]tpuazonol 1,5-a]mupuann-6-
un)-3-u3onponui- 1 H-muppono| 3,2-b Jnupunun-5-nm)-N,N-ouc((2-meTunnupuMuans-4-
wn)Metwi)nunepuant-4-amut (74); 1-(2-(7,8-numernn-[ 1,2,4rpuaszono[ 1,5-a|mupunus-6-um)-3-
usonponui-1H-muppono[3,2-b Jmupunnn-5-mm)-N,N-6uc((2-MeTOKCUTUPUMH N H-5-
wn)Merwnnunepuaus-4-amua  (75);  N-((1,2,3-tmaguazon-4-un)mernn)-1-(2-(7,8-gumernn-
[1,2,4]rpuasonol 1,5-a]mupunun-6-nmn)-3-uzonponui-1H-nmupporno[3,2-b Jnupunnn-5-mm)-N-
merunnunepunua-4-amud  (77);  1-(2-(7,8-numernn-[ 1,2,4rpuaszono[4,3-a|nupunus-6-um)-3-
usonponui-1H-muppono[3,2-b Jmupunnn-5-mn)-N-metnn-N-(mupumMuans-2-
WIMETHI)TUNIEPUINH-4-aMIH (78); (6-(5-(4-amuHonunepunuH- 1-um)-3-n3onponui-1H-
npposo[3,2-b Jnupunun-2-un)-[ 1,2,4]rpuazono[ 1,5-aJnupunun-8-un)meranon  (79);,  (6-(3-
m3onponui-S-(4-((rerparnapo-2H-nupan-4-mn)amuHo )munepunus- 1 -un)- 1 H-muppono[ 3,2-
b]mupunun-2-un)-[1,2,4]tpuazono| 1,5-a]nupuaun-8-un)meranon (80); (6-(3-uzompornun-5-(4-
(oxceran-3-nunamuHO))nunepuanH- 1 -un)- 1 H-nuppono[3,2-b mupunun-2-mn)-
[1,2,4]rpuazono[ 1,5-a]mupunun-8-min)meranon (81); (6-(3-uzonpormi-5-(4-(((3-meTmnokceraH-
3-ua)MeTH1)aMUHO )urnepuaut- 1 -un)- 1 H-nupponol[ 3,2-b Jnupuaun-2-un)-[ 1,2,4 ] tpuazono[ 1,5-
almupunun-8-nin)meranon (82); 2-((1-(2-(8-(runpokcumermn)-[ 1,2,4]rpuasonol 1,5-a]mupuamnn-6-
win)-3-uzonponui- | H-muppono[ 3,2-b [nupuaun-S-uin)nunepuanH-4-1i1)aMHHO )alle TOHUTPUIT
(83); 2-((1-(2-(8-(rumpoxcumetmn)-[ 1,2,4]rpuazonol 1,5-a]nupunun-6-mn)-3-u3onponui- 1 H-
npposo| 3,2-b Jmupuann-5S-un)nunepuaua-4-uin)amusao )-N, N-ngumermnaneramun (84-85); 1-(2-
(7,8-numernn-[ 1,2,4]rpuazono[ 1,5-a]nupunus-6-un)-3 -uzonponui- | H-nuppono[3,2-
bmupunun-5-ni)-N-(okceTaH-3-1i) TUIepUINH-3 -aMIH (86); 1-(2-(7,8-numeTm-
[1,2,4]rpuazono[ 1,5-a]mupunun-6-mi)-3-uzonponui- 1 H-muppono[ 3,2-b Jonupuaun-5-wmm)-N-((1-
(MeTHIICYTb( OHMIT) IUKIIOTTPOTTHIT ) METHIT ) TUTTEPUINH-3-aMUH (87); 6-(3-m3omponui-5-
(munepasun-1-mn)-1H-nuppono[ 3,2-b|nmupunun-2-mn)-8-merun-[ 1,2,4]rpuazonol 1,5-aJmupuanx
(88); 6-(3-m3omnponmi-5-(nunepasus- 1-mn)-1H-nuppono[ 3,2-b|nupuann-2-mn)-8-MeToKCH-
[1,2,4]rpuazono[1,5-almupunna  (89), 2-(mumermnamuHo)-1-(4-(3-u3onponmi-2-(8-MeToKCH-
[1,2,4]rpuazonol 1,5-almupunnn-6-nn)-1H-muppono(3,2-b jnupunun-5-un)nunepasus- 1 -mm)staH-
l-or (90); 6-(3-u3zonponuin-5-(4-merunnunepasus-1-nn)-1H-uppono[3,2-b jnupunus-2-mm)-8-
metokcH-[ 1,2,4]rpuazono[1,5-almupunun (91); 6-(3-uzonponuin-5S-(4-uzonponuinunepasus- 1 -
un)-1H-uppono[3,2-b]nupunun-2-nn)-8-merokcu-[ 1,2,4]rpuazono[ 1,5-almupunun  (92); 6-(3-

u3onponui-S-(4-(okceran-3-wn)nunepasus- 1 -ui)-1H-muppono[ 3,2-b jnrupunus-2-nm)-8-
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metokcu-[ 1,2,4]tpuazono[ 1,5-alnupunux (93); 2-(4-(3-m3omnponun-2-(8-MeToKCH-
[1,2,4]rpuazono[ 1,5-almupunun-6-nun)-1H-muppono|[3,2-b jnupunus-5-un)nunepasus- 1 -
un)anerorutpun (94); 6-(3-msonpomnui-5-(4-(2-(meruncynbdormn)3Trn)munepasus-1-mn)-1H-
nuppotio| 3,2-b Jmupunun-2-mn)-8-metokcu-[ 1,2,4|tpuazono[ 1,5-a|mupunux (95); 6-(3-
u3onponui-S-(4-merunnunepasud- 1 -mn)-1H-nuppono[ 3,2-b [mupunus-2-un)-7,8-numernn-
[1,2,4]rpuasono| 1,5-alnupunux (96); 6-(3-m3omnponui-5-(4-((3-merunokceran-3-
un)Metwi)nunepasus- 1-un)- 1 H-nuppomno[ 3,2-b Jmupuann-2-mn)-7,8-numernn-
[1,2,4]rpuazono[1,5-almupununa (97), 1-(4-(2-(7,8-numernn-[1,2,4]rpuaszono[ 1,5-a|mupunus-6-
un)-3-u3onponmi- 1 H-muppono(3,2-b Jnupunun-5S-un)nunepazus-1-mn)-3-
(mumerunamuno)nponan-1-on  (98);  3-(mumermnamuzo)-1-(4-(3-uzonponun-2-(8-mMeTokcu-
[1,2,4]rpuasono[ 1,5-a]mupunun-6-un)-1H-nuppono[3,2-b Jnupunus-5-un)nunepasus- 1 -
umnponas-1-on  (99);  6-(3-uzonponun-5S-(4-uzonponuinunepasus-1-un)-1H-nmuppoo[3,2-
b lmupuanna-2-un)-7,8-numerun-[ 1,2,4|rpuazomno| 1,5-aJmupuaun  (100); 6-(3-uzonpomnmn-5-(4-
(Terparunpo-2H-nupan-4-wn)nunepasus-1-mn)- 1 H-nmuppono[3,2-b Jnupuaun-2-um)-7,8-
numeri-[ 1,2, 4]rpuaszono[ 1,5-a]Jmupuana (101);  6-(3-usonpomuin-5-(4-((3-meTunokceran-3-
WI)MeTH)unepasu- 1 -uin)- 1 H-nuppono[ 3,2-b |mupunun-2-mi)-8-MeToKcH-
[1,2,4]rpuasonol1,5-alnupunun (102); 6-(3-uzonponun-5-(4-(rerparunpodypan-3-
wn)nunepasus- 1 -mn)-1H-nuppono[3,2-b Jmupunun-2-nn)-8-merokcu-[ 1,2,4]rpuazono[ 1,5-
almupugun  (103);  6-(3-uzonponmi-5-(4-(rerparunpo-2H-nupan-4-un)nunepasus- 1-wn)-1H-
npposo|3,2-b Jnupunun-2-un)-8-metokcu-[ 1,2,4|tpuazono| 1,5-a]mupunun (104); 1-(4-(2-(7,8-
mumetw-[ 1,2, 4] tpuazono[ 1,5-a]mupuann-6-mn)-3-uzonponui- 1 H-nupposo[ 3,2-b [mupuaus-5-
W) TUINEPa3HH- | -1I1)-2-MeTHIIPOnaH-2-0J1 (105); 1-(4-(3-uzonponui-2-(8-MeToKCu-
[1,2,4]rpuazono| 1,5-aJmupunun-6-mi)-1H-nuppono[3,2-b nupunus-S-un)nunepasus- 1 -u)-2-
metuinponan-2-oa (106); 6-(3-uzonponmi-5-(4-((terparunpodypan-3-1i)MeTHI ) THITEpa3HH- 1 -
wn)-1H-niuppono[3,2-b|nupunun-2-nn)-8-merokcu-[ 1,2,4]rpuazono[ 1,5-almupunun (107); 6-(5-
(4-tmuknoOyrununepasus- 1 -un)-3-uzonpomnui- | H-muppoo[ 3,2-b Jmupuaus-2-mi)-8-MeTOKCH-
[1,2,4]rpuazono[1,5-almupunua  (108);  6-(5-(4-u3o0yrunnunepasus-1-wmn)-3-u3onponmi-1H-
nppoo|3,2-b Jrupunnn-2-un)-8-metokcu-[ 1,2, 4|tpuazono[ 1,5-ajmupunun -~ (109);  6-(5-(4-
U3OMEHTIIHUIepa3ut- 1 -ui)-3-uzonponui- 1 H-muppono[ 3,2-b Jnupuann-2-mn)-8-MeTokcH-
[1,2,4]rpuazono[1,5-almupunua  (110); 6-(3-uszonponui-S-(4-HeoneHTwnunepasux-1-mn)-1H-
nuppotio| 3,2-b Jmupunun-2-mn)-8-metokcu-[ 1,2,4|tpuazono[ 1,5-a|mupunux (111), 6-(3-
uzonponui-S-(4-(1-merokcunponas-2-un)nunepasut- 1 -mn)- 1 H-nuppono[3,2-b |nupuann-2-mn)-
8-merokcu-[1,2,4|tpuazono[ 1,5-a]nupunux (112); 4-(4-(3-m3onponuni-2-(8-MeToKcH-
[1,2,4]rpuazono[ 1,5-almupunun-6-nun)-1H-muppono|[3,2-b jnupunus-5-wn)nunepasus- 1 -

wn)uukiorekcan-1-on  (113);  6-(5-(4-(3,3-aumetunOymn)nunepasus- 1 -ni)-3-uzonpomnwmi- 1 H-
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nuppoo|3,2-b jrupunnn-2-un)-8-merokcu-[ 1,2, 4|tpuazono[ 1,5-a]jmupunun - (114);,  6-(5-(4-
Oytunnunepasus- 1 -un)-3-uzonponui- | H-nuppono[ 3,2-b Jmupuann-2-mn)-8-meTokcn-
[1,2,4]rpuasono| 1,5-aJnupunux (115); 6-(3-m3onpormn-5-(4-(3,3,3-
Tpudropnponmn)nunepasus-1-mn)- 1 H-nuppono[3,2-b|nupunun-2-nin)-8-MeTokcu-
[1,2,4]rpuazono[1,5-almupunua  (116); 2-(4-(3-uzonponmn-2-(8-merokcu-[1,2,4]tpuazono| 1,5-
a|mupuaun-6-nmn)- 1 H-uppono| 3,2-b Jrupunus-5-un)nunepasus-1-wn)nponan-1-on (117); 3-(4-
(3-uzomponun-2-(8-merokcu-[1,2,4]tpuazono| 1,5-a]nupuann-6-mn)- 1H-nupposno[ 3,2-
b]mupunun-5-un)nunepasus- 1-un)Oyran-1-on (118); 6-(5-(4-sTunnunepasus-1-mn)-3-
usonponui-1H-muppono[3,2-b Jrupunnn-2-mn)-8-metokcu-[ 1,2,4 | tpuaszono[ 1,5-a|nupunux
(119); 6-(5-(4-(uukaonponuamMeTuI ) nunepasus- 1 -mn)-3-nzonponui- | H-nuppono[ 3,2-
b]mupunun-2-nun)-8-merokcu-[ 1,2,4]rpuaszono[ 1,5-alnupunun (120); 1-(4-(4-(3-uzonponun-2-(8-
metokcu-[ 1,2,4]rpuasono[1,5-a]mupuaun-6-nn)-1H-muppono(3,2-b Jrupunun-5-un)nunepasus-
l-un)nmunepunun-1-un)stan-1-on (121); 5-(3-uzonponun-5-(nunepasun-1-mn)-1H-muppono[3,2-
b]mupuans-2-nn)-7-merun-7H-muppono[2,3-d|nupumunun  (122); 2-(aumernnamuno)-1-(4-(3-
m3onponui-2-(7-merun-7H-muppono[2,3-d Jrupumunun-5S-mn)- 1 H-muppono[ 3,2-b Jnupuaun-5-
wn)nunepasus-1-mn)sran-1-on  (123); 3-(numerunamuno)-1-(4-(3-uzonponun-2-(7-mermn-7H-
nuppodo[2,3-dnupumunus-S-un)- 1 H-muppono[ 3,2-b [ nupuans-5-nn)nunepasus- 1 -un)npomnan-
1-on (124); 5-(3-uzonponuin-5-(4-merunnunepasus- 1 -ui)-1H-muppono|[3,2-b jnupunus-2-mmn)-7-
metui-7H-muppono[2,3-dmupumuaun  (125);  5-(3-uzonponmi-5-(4-uzonponuinunepasus-1-
wn)-1H-nuppono[3,2-b|nupunun-2-un)-7-merun-7H-nuppono[ 2,3-dJmupumuaun  (125);  5-(3-
uzonponui-S-(4-(rerparuapo-2H-nupan-4-wn)nunepasus- 1 -wn)-1H-uppono[3,2-b mupuaun-2-
win)-7-metun-7H-iupposno[ 2,3-d Jnupumunus 127y, 2-(4-(3-m3onponui-2-(8-MeTOKCH-
[1,2,4]rpuazono[ 1,5-almupunun-6-nn)-1H-muppono[3,2-b jnupunun-5-un)nunepasus- 1 -wmn)-
N,N-aumerunaneramusn (128); 6-(3-momnponmi-5-(4-((1-merun-1H-1,2,3-rpuazon-4-
wi)MeTwi)nunepasus- 1-uwn)- | H-nuppono[ 3,2-b Jmupuann-2-mn)-8-meTokcu-
[1,2,4]rpuazono[1,5-almupunna  (129); 2-(4-(3-uzomponmin-2-(8-metokcu-[1,2,4]tpuazono| 1,5-
a|mpunuH-6-un)- 1 H-tupposno| 3,2-b jnupunus-5-un)nmunepasun-1-mwn)aneramun - (130);  6-(3-
U30MpoInmiI-S-(4-(2-MeTokcHy TN )HNepasuH- 1 -ni)- 1 H-muppono| 3,2-b jnupunus-2-mi)-8-
metokcu-[ 1,2,4]tpuazono[ 1,5-alnupunux (131); 6-(3-m3onponui-5-(4-(3-
(MeTucyb¢h OHWIT ) TpoTHT ) THIepasuH- 1 -mn)-1H-nuppono[ 3,2-b [ mupuaus-2-ni)-8-MeToKCH-
[1,2,4]rpuazono[1,5-almupunna  (132); 4-(4-(3-u3onmponmn-2-(8-merokcu-[1,2,4]tpuazono| 1,5-
a|mupuaun-6-n1)- 1 H-uppono[3,2-b Jnupunun-5-un)nunepasud- 1 -mn)rerparugpo-2H-
tuonmpan-1,1-nuokcun  (133);  N-(2-(4-(3-m3omponmn-2-(8-merokcu-[ 1,2,4]tpuazono| 1,5-
a|mupuauH-6-n1)- 1 H-tuppono| 3,2-b jnupunus-S-un)nunepasus- 1 -1 THiT)MeTaHC Y I OHAMU T

(134), 6-(3-uzonponmi-5-(4-(4,4,4-rpudropOyrin)nunepasun- 1 -wn)- 1 H-nupposo[ 3,2-
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b]mupunun-2-nn)-8-merokcu-[ 1,2,4]rpuazono[ 1,5-almupunun  (135); 3-(4-(3-uzomponmn-2-(8-
metokcH-[ 1,2,4]rpuazono[ 1,5-a]mupunun-6-nn)-1H-muppono|3,2-b jrupunus-5-un)munepasus-
1-mm)-N,N-nmumernnnponanamun (136); 3-(4-(3-uzonpommin-2-(8-merokcu-[1,2,4rpuaszono[ 1,5-
a|mapunun-6-nn)- 1 H-muppono| 3,2-b jnupununs-5-un)nmunepasus- 1 -wn)nponanamun (137); 2-(4-
(3-uzomponmn-2-(8-merokcu-[ 1,2,4]tpuazono| 1,5-a|nupuann-6-mn)- 1 H-nupposno[ 3,2-
b Jnupuaus-5-wn)nunepasuH- 1 -un)-N-MeTunaneraMmus (138); 1-(2~(7,8-numeTn-
[1,2,4]rpuazono[ 1,5-almupunun-6-ni)-3-uzonpomnui-1H-nmuppono[3,2-b Jnupunus-5-
W) IIUIEpa3HH-2-0H (139); 1-(2-(7,8-numernn-[ 1,2,4rpuaszono[ 1,5-a|mupunus-6-um)-3-
usonponui-1H-muppono[3,2-b Jmupunnn-5-mn)-4-(okceran-3-un)nunepazus-2-oH (140); 2-(4-(2-
(7,8-numernn-[1,2,4rpuaszono[ 1,5-a]mupunun-6-un)-3-nzonponui- 1 H-nuppono[ 3,2-
b]mupunun-5-un)-3-okconunepasus-1-um)-N,N-numerunaneramun  (141); 1-(2-(7,8-numernn-
[1,2,4]rpuasonol 1,5-alnupunun-6-nn)-3-usonponui-1H-nuppono[3,2-b jnupunun-5-mm)-4-
metunnunepasu-2-on  (142); 1-(4-(2-(7,8-numernn-[1,2,4]rpuaszono[ 1,5-a]mupunus-6-um)-3-
m3onponui- 1 H-muppoio[3,2-b nupuans-5S-nn)nunepasus- 1 -ni)-2-mopdonunostan-1-on (143);
2-(4-(2-(7,8-gumermn-[ 1,2,4]tpuasonol 1,5-a]Jnupunun-6-mn)-3-u3onpomwi- 1 H-nuppono|[ 3,2-
b]mupunun-5S-un)nunepasus- 1-un)-N,N-gumerunaneramMmun (144); 1-(4-(2-(7,8-numeTmi-
[1,2,4]rpunazonol 1,5-a]mupuann-6-umn)-3-usonponmi- 1 H-nuppono[ 3,2-b | mupunun-5-
wn)nunepasus- 1 -mn)-2-(nupponuaun-1-un)stan-1-on  (145); 2-(azeruaus-1-mn)-1-(4-(2-(7,8-
mumetw-[ 1,2,4]tpuazono[ 1,5-a]mupuann-6-mn)-3-uzonponui- | H-nupposo[ 3,2-b mupuaun-5-
W) IHnepasuH- 1 -u)atan-1-on (146); 6-(3-u3onponui-5-(4-(3-
(MeTuCy b OHWIT )OI )HnepasuH- 1 -un)-1H-uppono[ 3,2-b jnupunun-2-umn)-7,8-1umeTni-
[1,2,4]rpuazono[1,5-almupunun (147); 3-(4-(2-(7,8-numernn-[ 1,2,4]rpuazono[ 1,5-a|mupunus-6-
win)-3-u3onponmi- | H-muppoino[ 3,2-b Jnupunun-S-un)nunepasus- 1 -wn)nponanaurpun  (148); 3-
(4-(2-(7,8-numermn-[ 1,2, 4]tpuasono| 1,5-a]mupuann-6-mn)-3-u3onponwi- 1 H-mupposno| 3,2-
b]mupunun-S-un)nunepasun- 1-um)nponanamun (149); 4-(2-(7,8-gumernin-[1,2,4]tpuazono| 1,5-
a|mpuauH-6-n1)-3-u3onponwi- | H-muppono[ 3,2-b Jmupuann-5-mn)munepasun-2-o# (150); 2-((4-
(2-(7,8-gumernin-[1,2,4]rpuazonol 1,5-almupunun-6-mn)-3-u3onpomi- | H-mupposno| 3,2-
b]mupunun-S-un)nunepasun- 1-un)cynsponnn)-N,N-numetmatas-1-amun - (151);  (S)-6-(3-
u3onponwi-S-(2-merunnunepasud- 1 -mn)-1H-nuppono[ 3,2-b [mupunus-2-mn)-7,8-numern-
[1,2,4]rpuazono[1,5-almupunua  (152); (R)-6-(3-uzonponmn-S-(2-merunmnunepasus- 1 -mn)-1H-
nuppotio| 3,2-b Jmupunun-2-mn)-7,8-qumernn-| 1,2, 4]rpuazono[ 1,5-a]Jnupunun  (153); 4-(2-(7,8-
mumetw-[ 1,2, 4] tpuazono[ 1,5-a]mupuann-6-mn)-3-nzonponui- 1 H-nuppono[ 3,2-b mupuaus-5-
un)-1-(2-mopdomuHosTHm)unepasud-2-on  (154-155);  2-(uuknoOyrtunamuno)-1-(4-(2-(7,8-
aumetwi-[ 1,2, 4] tpuazono[ 1,5-a]mupuann-6-mn)-3-nzonponui- 1 H-nuppono[ 3,2-b mupuaus-5-

wn)nunepasus- 1-mn)aran-1-on (156); 1-(4-(2-(7,8-gumernn-[1,2,4]tpuasonol 1,5-a]mupuann-6-
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win)-3-u3onponwi- 1 H-muppono|3,2-b Jnupunun-S-un)nunepasus- 1 -mn)-2-
(m3onpormnamuno)stan-1-on  (157); 1-(4-(2-(7,8-numerun-[ 1,2,4]tpuazono[ 1,5-aJnupunun-6-
un)-3-u3onponui- | H-muppono[3,2-b Jnupunun-S-un)nunepasus- 1 -mn)-2-((2-
TUAPOKCUATIIN)aMUHO)3TalH-1-0H (158); 1-(4-(2-(7,8-numernn-[1,2,4]tpuazonol 1,5-alnmupuamna-
6-m)-3-uzonponui- 1 H-muppono| 3,2-b Jrupunun-5S-un)nunepaszus- 1 -mn)-2-((2-
METOKCHITUJI )aMUHO )3TaH-1-oH (159); 1-(4-(2-(7,8-numernn-[1,2,4]rpuazono[ 1,5-a]mupunux-6-
uin)-3-u3onponmi- 1 H-muppono(3,2-b Jnupunun-5S-un)nunepazus- 1 -mn)-2-(4-
ruapokcununepuaus-1-nnpran-1-on (160);  2-((uukiaonponuiMeTwi)aMuHo)-1-(4-(2-(7,8-
mumetun-[ 1,2,4]tpuazono[ 1,5-a]mupuann-6-mn)-3-nzonpornuin- 1 H-nuppono[ 3,2-b mupuaun-5-
un)nunepasus-1-mn)sran-1-on (161); 6-(5-(1,4-muazenan-1-un)-3-nzonponui-1H-nuppono[3,2-
b]mupunun-2-un)-7,8-qumernn-[ 1,2, 4|tpuazono| 1,5-alnupunun  (162); 2-(4-(2-(7,8-numernn-
[1,2,4]rpuasonol 1,5-alnupunun-6-nmn)-3-usonponmi-1H-nmuppono[3,2-b Jnupunun-5-mn)-1,4-
nuaszenas- 1-mn)-N,N-aumeTuaneTamus (163); 1-(2-(7,8-numernn-[ 1,2,4|tpuazono[ 1,5-
a|mupuanH-6-m)-3-uzonponui- 1 H-nupposno[ 3,2-b Jrupuaun-5-um)-N-(okceran-3-
un)nupponmuans-3-amud  (164);  1-(2-(7,8-numernn-[1,2,4rpuazono[ 1,5-a]nupunus-6-mi)-3-
uzonponui- 1 H-mupposno[3,2-b Jnupuann-5-mm)-N-((1-
(MeTUIICYTb( OHMIT) LM KJIOTTPOITIIT ) MeTHIT ) Tuppomaun-3-amul (165); 3-((4-(3-uzonponui-2-(8-
metokcH-[ 1,2,4]rpuazono[ 1,5-a]mupunun-6-un)-1H-muppono[3,2-b Jnupunun-5-
W) LIUKJIOTeKCHIT )(MeTHIT )aMiHO )ipontaHHUTPII (166, 175); N-uzonponuin-4-(3-uzonpommi-2-(8-
metokcH-[ 1,2,4]rpuazono[ 1,5-a]mupunun-6-un)-1H-muppono[3,2-b Jnupunun-5-
WJIT)IIMKJIOTeKCaH- | -aMUH (167, 193); N-uzonponui-4-(3-uzonponui-2-(8-MeTokcu-
[1,2,4]rpuazono| 1,5-a]mupunun-6-mi)-1H-nuppono[3,2-b | mupuaus-S-m)-N-
MeTuiIukiIorekcan-1-amun (168, 170); 2-((4-(3-uzonponuin-2-(8-merokcu-[1,2,4]rpuazono[1,5-
almupunuH-6-n1)- 1 H-upposno| 3,2-b JnupuauH-5-1i ) HUKIOTeKCHIT )(METHIT)AMHUHO )3TaH- | -01
(169, 191); N-umknonpomnui-4-(3-u3onponmi-2-(8-merokcu-[ 1,2,4]tpuazono[ 1,5-a]mupuann-6-
wn)-1H-niuppono[3,2-b]nmupunun-5-nn)-N-metmnukiaorekcad-1-amun - (171-172);(S)-(1-(4-(3-
uzonponui-2-(8-merokcu-[ 1,2,4]rpuazonol 1,5-almupunun-6-mn)-1H-muppono| 3,2-b jrupunus-
S-unm)uukorekcun)nuppouanH-2-mwi)meranon (173, 197); 6-(3-uzonponui-S-(4-(muppoauanH-
I-unm)uuknorekcun)- 1 H-muppoo[ 3,2-b Jmupunun-2-mn)-8-metokcn-[ 1,2,4]tpuasonof 1,5-
almapunus (174, 192, 195, 199); 4-(3-m3onponun-2-(8-merokcu-[ 1,2,4]rpuazonol 1,5-alnupunaua-
6-mn)-1H-tuppono[ 3,2-b mupunus-S-nn)uukiorekcad-1-on  (176); 4-(3-uzonponmi-2-(8-
metokcH-[ 1,2,4]rpuazono[ 1,5-almupunnn-6-nn)-1H-muppono(3,2-b Jrupunun-5-nm)-N,N-
auMeTwinukiorekcan-1-amua (177, 179, 187);  N-(4-(3-uzomponmi-2-(8-mMeTokcu-
[1,2,4]rpuazonol 1,5-almupunna-6-nn)-1H-muppono[3,2-b mupunun-5-

WI)IUKJIOreKcuin)okceran-3-amua (178, 180, 186);  2-((4-(3-m3ompomnun-2-(8-MeToKcH-

2
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[1,2,4]rpuazono| 1,5-a]mupunun-6-ni)-1H-muppono[3,2-b JnupunnH-5-1i1) HIUKIOTeKCHIT)aMHHO ) -
N,N-mumernnaneramun (181, 231-232); 2-((4-(3-uzomponun-2-(1-merun-1H-nuppono[2,3-
b Jmupuann-3-mn)- 1 H-uppoino[ 3,2-b JnupuauH-5-mn)ukiorekcut )aMuHo )-N, N-
mamermnanetamun (182-183); N-(4-(3-uzonpommin-2-(1-merun-1H-nuppono[2,3-bmupuans-3-
un)-1H-nimpposno[ 3,2-b]nupuanH-5-1i)IuKIOreKCHIT)OKCETaH-3-aMHH (184-185); 4-(3-
usonponui-2-(8-merokcu-[ 1,2,4]rpuazonol 1,5-alnupunun-6-mn)-1H-muppono| 3,2-b Jrupunus-
5-mn)-N-MeTniInukiorekcan-1 -aMus (188-189); 4-(3-nzonponui-2-(8-MeTokcu-
[1,2,4]rpuazomno| 1,5-aJmupunun-6-mn)-1H-niuppono[3,2-b | mupunmn-S-mm)-N-((5-
METUJIIMPA3UH-2-UJT)METHI ) [IUKJIorekca- 1 -amus (190, 196); 4-(4-(3-usonponun-2-(8-mMeTokcH-
[1,2,4]rpuasonol 1,5-alnupunun-6-nn)-1H-muppono[3,2-b mupuaun-5-
W) LIUKJIOT€KCHIT)MOP(OIIHH (194); 4-(3-uzonponun-2-(8-merokcu-[ 1,2,4]rpuazonol 1,5-
a]|mupuaun-6-nn)- 1 H-muppono(3,2-b Jnupunun-5-nm)-N-(2-meTokcnsTui)-N-
METUJILIUKJIOTeKCaH- 1 -aMUH (198); 2-((4-(3-m3onponmi-2-(1-merun-1H-muppono[2,3-
b]mupunun-3-un)- 1 H-muppono|[ 3,2-b JnupunuH-5-mn)uukiorekcu )(MeT)aMuHo )-N, N-
mumetmnanetamun (200-201); 4-(3-usonpomnui-2-(8-merokcu-[ 1,2,4]rpuazono[ 1,5-a]nupuaun-6-
wn)-1H-iuppono[3,2-bnupuann-5-nm)-N-metun-N-((S-metnnnupasus-2-
WI)MeTWI)UUKJIorekcan-1-amun (202-203); 4-(3-usonponui-2-(8-merokcu-[1,2,4]rpuazono[1,5-
almupunuH-6-ni)- 1 H-uppoino| 3,2-b Jnupunu-5-mi)-N-(0Kca301-5-UaIMeThIT ) IUKJIOreKCaH- | -
amu (204, 200);  4-(3-uzomponmi-2-(1-mermn-1H-niuppono[2,3-b |nupunun-3-mn)-1H-
npposo| 3,2-b Jnupunns-5-ui)-N-((S-meTunnupasuH-2-1i1)MEeTHI ) LMKJIOTeKcaH- 1 -amun (205,
207);  4-(3-uzomponmn-2-(8-metokcu-[ 1,2,4]tpuazono| 1,5-aJnupuann-6-mn)-1H-nuppono[3,2-
b]mupunuH-5-ni)-N-MeTrn-N-(MHpUMHUINH-2-HIMEe T )UKJIorekcan- 1 -amua  (208-209); 2-((4-
(3-uzomponmn-2-(8-metokcu-[ 1,2,4]tpuazono| 1,5-a|mupuaun-6-mn)- 1 H-nuppoo[ 3,2-
b]mupunun-S-un)uukiaorekcu )(Merui)aMmuHo)-N-metrnaneramun (210, 227-228);  2-((4-(3-
uzonponui-2-(8-merokcu-[ 1,2,4]rpuazonol 1,5-almupunun-6-mn)-1H-muppono[ 3,2-b jrupunus-
S-mm)uuknorexcun)(metmn)amMuHo ))-N,N-nqumermnaneramun (211, 226); 2-((4-(3-uzonponmn-2-
(8-merokcu-[1,2,4]rpuazonol 1,5-almupununa-6-nn)-1H-muppono|3,2-b jrupunus-5-
WUT)ILIFKJIOTEK CHIT )( METHIT)aMITHO )aLleTAMH T (212, 225), 2-((4-(3-u3omponmin-2-(8-
(merokcumeTmn)-[1,2,4]tpuazonol 1,5-a]mupunun-6-un)- 1 H-mupposo[ 3,2-b Jmupuaun-5-
wn)uuksorekcnn)aMuao)-N, N-qumermnaneramun (213, 230);  N-(4-(3-usonpormi-2-(8-
(merokcumeTmn)-[1,2,4]tpuazonol 1,5-a|mupunun-6-un)- 1 H-mupporo[ 3,2-b Jmupunun-5-
WUJT)IIMKJIOTE€KCHIT)OKCEeTaH-3-aMUH (214, 229), (6-(3-uzomponmn-5-(4-(okceran-3-
wiaMuHo )Juukiorekcun)- 1 H-nuppono[ 3,2-b [mupunus-2-nn)-[ 1,2,4 | tpuazono[ 1,5-a]Jmupuans-8-
wn)Meranon (215, 220); 2-((4-(2-(8-(rugpoxcumern)-[ 1,2,4]rpuazono[ 1,5-a|mupunus-6-umn)-3-

usonponui- 1 H-muppomno|[3,2-b jnupuans-5-mn)uuknorexcmn)amuno )-N, N-auMeTrunaneTaMus
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(216, 222); (6-(3-m3onponui-S-(4-(((5-meTunmupasuH-2-1i1)METHII)aMHHO )UUKIorekc)-1 H-
nupposo|3,2-b Jmupunnn-2-un)-[1,2,4]rpuazonol 1,5-almupunus-8-nn)meranon (217); (6-(5-(4-
(((1H-1,2,3 -Tpnazon-4-mi)MeTHI)aMIHO ) LIUKJIOT €K CiT)-3-r3omnponi- | H-uppono[ 3,2-
b mupuanna-2-un)-[ 1,2,4]tpuazono[ 1,5-a]nupunun-8-min)meranon (218, 221); 4-(3-uzonpomnui-2-
(8-merokcu-[1,2,4]tpuasono| 1,5-a|nupunun-6-mn)-1H-muppono[3,2-b mupunun-5-mm)-N-((1-
(MeTuICy b OHNIT) LUKJIOTIPOITMIT ) METHIT ) IUKJIOTeKcaH-1-amun  (219);  4-(3-uzonpormin-2-(8-
metokcu-[ 1,2,4]rpuaszono[ 1,5-a]mupunun-6-un)-1H-muppono[3,2-b Jmupunna-5-wmm)-N-((1-
(MeTuCy I OHNIT) IUKJIONIPOITIIT ) METHIT ) IMKJIoTeKcaH-1-amun  (223);  N-(4-(2-(7,8-gumernin-
[1,2,4]rpuasonol4,3-a]|nupunun-6-ni)-3-uzonponui-1 H-nuppono[3,2-b Jnupunun-5-
W) IIMKJIOT€KCHIT)OKCETaH-3-aMUH (233-234); (6-(3-u3omnponun-5-(4-(oxceran-3-
unamuHo )Juuksorexkcun)- 1 H-nuppono[ 3,2-b [nupunun-2-nn)-[ 1,2,4 ] tpuaszono[ 1,5-a]Jmupunus-8-
WJ1)METAHOI (235); 4-(3-m3onponun-2-(1-merun-1H-nuppono[2,3-b Jnupuann-3-mn)-1H-
rpposio| 3,2-b Jmupuans-5-ui)-N-((1-(MeTuICy 16 OHIIT ) IUKJIOTTPOITHIT )METHIT ) IUKJIOTeKCaH- | -
amuH (236, 238); N-tuknonponui-N-(4-(2-(7,8-numernn-[ 1,2,4]rpuazono[4,3-a|nupuanH-6-m)-
3-uzonponui- 1 H-nupposo[3,2-b Jnupuaun-5-un)uuknorekcun)okceran-3-amun (237, 239); N-
(4-(3-m3onponmin-2-(8-merokcu-[ 1,2,4|rpuazono[ 1,5-a|mupuann-6-nn)- 1 H-nuppoino[ 3,2-
b]mupunuH-S-un)uukiaorekcui )-N-meTunokceran-3-amut (240); 4-(3-uzonponui-2-(8-MeTokcu-
[1,2,4]rpuazono[ 1,5-a]mupunun-6-mi)-1H-muppono[3,2-b Jnupunun-5-um)-N-metmn-N-(2-
(MeTuICY b OHMIT )T )UUKJIOTeKCaH-1-amMuH  (241-242); N-umknonponui-4-(3-u3onponui-2-
(1-metun-1H-niuppono[2,3-b Jmupuann-3-mn)- 1 H-nupposo[ 3,2-b [nupuaus-5-un)uKIorekcaH-
l-amua  (243);  6-(4-(3-uzonponun-2-(8-metokcu-[ 1,2,4]tpuazono[ 1,5-a]mupunus-6-mn)-1H-
npposo| 3,2-b jnupuans-5-un)uuknorekcmn)-2-okca-6-azacnupo[ 3.3 Jrentan - (244);  6-(4-(3-
uzonponui-2-(1-merni-1H-nmuppono[2,3-b]mupuaun-3-mn)-1H-uppoino| 3,2-b Jnupuaun-5-
W) ILIMKJIOTeKCHIT)-2-0Kca-6-a3actupo[ 3.3 [renran (245); (6-(3-u3onponmn-5-(4-(metun(okceTan-
3-mn)amuHo )uukiorekcun )- | H-mupposo[ 3,2-b Jmupunun-2-un)-[ 1,2,4]rpuazono[ 1,5-a]nupuama-
8-mm)meranon (246, 252); 4-(3-uzonpormin-2-(1-merun-1H-nupposno[2,3-b]mupuaun-3-mwr)-1H-
npposo| 3,2-b jmupunns-5-uim)-N-(2-(meruncynbdormn)sTuin)uukiorekcad- 1-amun (247, 251);
6-(4-(3-nzonponmn-2-(8-merokcu-[ 1,2,4|rpuazono[ 1,5-a|mupunnn-6-mn)-1H-nuppoio[3,2-
bmupuauH-5-1n)UUKIOreKCH )-2-THa-6-a3acnupo| 3.3 Jrenran-2,2-IHOKCU (248); 5-(3-
u3onponui-S-(4-(merun(okceran-3-uin)aMuHO JuukIorekcun)- 1 H-mupposno[ 3,2-b jnupuaun-2-
un)-1,3,4-tpumernnmupunus-2(1H)-on (249, 254); 5-(3-uzonponmn-5-(4-(merun(okceran-3-
wi1)aMuHO )unkJorekcuin)- 1 H-mupporo[3,2-b lnupuann-2-un)-1,3-numernnnupuans-2(1H)-on
(250); 6-(4-(3-uzonponmn-2-(8-metokcu-[ 1,2,4|tpuazono[ 1,5-a]Jmupunns-6-m)-1H-
nppoio| 3,2-b Jmupunun-5-mn)uuknorekcun )-2-tua-6-azacnupo[ 3.3 Jrentan-2,2-nuokcun (253),

6-(4-(3-nzonponmn-2-(1-merun- 1 H-muppono| 2,3-b Jmupunun-3-un)-1H-mupposno| 3,2-
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b]mupunuH-5-un)uukiaorekcun)-2-Tua-6-azacnupo| 3.3 Jrenran-2,2-auokeun (255-256); 2-((4-(3-
uzonponui-2-(1-(2-(meruncynsdonmn)atun)- 1 H-muppono[ 2,3-b Jnupunus-3-wmm)- 1 H-
nuppoo|3,2-b jmupuans-5-un)uuknorexkcmn)amuno )-N, N-nqumerunaneramun (257, 261);, 6-(4-
(3-mzomponmn-2-(1-(2-(meruncynbponmn)stun)- | H-muppono[ 2,3-bmupuaun-3-nm)-1H-
npposo| 3,2-b Jrupunns-5-un)uuknorekcun)-2-okca-6-azaciupo[ 3.3 rentan - (258); 4-(3-
usonponui-2-(1-(2-(meruncynsdonmn)atun)- 1 H-muppono[ 2,3-b Jnupunus-3-wmn)- 1 H-
nppoio| 3,2-b Jmupunun-5-mi)-N-((1-(MeTrncy 164 OHMIT ) HUKJIOTIP OTIFT )METHIT ) IUKJIOTeKCaH- 1 -
amuH (259,  262);  4-(3-uzonpormin-2-(1-(2-(meruncynsdponun)stin)- 1 H-nmuppomno[2,3-
b]mupunun-3-un)- 1 H-muppono|[3,2-b jnupunus-5-un)unkinorekcas- 1 -on (260); 2-(3-(3-
u3onponui-S-(4-(Merunamuso )uukiorekcun)- 1 H-nuppono[ 3,2-b [nupunus-2-mn)-1H-
nupposio[ 2,3-b Jmupunus- 1-mn)aneToHuTpuII (263, 270); 4-(3-m3onponmi-2-(1-(2-
(meruncynpdponnn)stun)- 1 H-nuppono[2,3-b]nupuaun-3-un)-1H-nmuppono(3,2-b Jnupunun-5-
wn)-N-mMeTuiuukiorekca-1-amut (264, 269); N-(4-(3-uzonponui-2-(1-metun-1H-nuppono[2,3-
b]mupuann-3-nn)- 1 H-nuppono[ 3,2-b Jnupuaus-5-wn)uuknorekcun ) rerparuapo-2H-nupan-4-
amuH (265, 267); N-(4-(3-mzonpommn-2-(1-(2-(meruncynsdonmn)stun)- 1 H-muppono[2,3-
b]mupuann-3-nn)- 1 H-nuppono[ 3,2-b jnupuaus-5-wn)uuknorekcun ) rerparuapo-2H-nmupan-4-
amuH (266, 271); 2-(3-(3-uzonponui-5-(4-((terparunpo-2H-nupaH-4-11)aMUHO ) IUKJIOTEKCHT )-
1H-nmupposol[3,2-blnupunun-2-un)- 1 H-nuppono[2,3-bnupunus-1-un)aneronurpun (268, 274);
2-((4-(2-(1-(unanometmn )- 1 H-nupposo| 2,3-b Jmupunaun-3 -min)-3-u3onpomnui- | H-muppono[ 3,2-
b]mupunuH-5-un)uukiaorekcui)aMuHo)-N,N-numerunaneramun (272, 276); 2-(3-(3-uzonponui-
5-(4-((2-(meTuncynb(pOHMIT )3T )aMUHO )UK JIorekcni)- | H-mupposno[ 3,2-b jmupunus-2-wm)- 1 H-
npposno[2,3-b Jnupunun- 1-un)aueronntpun (273, 275); 2-((4-(3-uzomponmi-2-(8-MeToKCH-
[1,2,4]rpuazono[ 1,5-almupunun-6-nn)-1H-muppono[3,2-b Jnupunun-5-

WT)LIMKJIOTeKCHIT )(OKCeTaH-3 - )aMuHo )aueTonutpun  (277);,  4-(3-uzonpomnun-2-(1-mermn-1H-
npposo|2,3-b Jmupunnn-3-un)- 1 H-mupporo[ 3,2-b |mupuann-S-mn)-N-(2-metnin-2-

(MeTuCy b OHMIT)TPOTTHT ) IUKJIOTeKCaH-1-amuH (278, 285); N-(4-(3-usonpomnun-2-(8-meTui-
[1,2,4]rpuazono| 1,5-almupunnn-6-nn)-1H-muppono[3,2-b mupunun-5-
WUJT)IIMKJIOT€KCHIT)OKCEeTaH-3-aMUH (279, 284), 2-((4-(3-uz3omponmi-2-(8-meTu-
[1,2,4]rpuazono| 1,5-a]mupunun-6-ni)-1H-muppono[3,2-b jnupunnH-5-1i1) HIUKIIOTeKCHIT ) aMHHO )-
N,N-numerunaueramun (280); 6-(4-(3-uzonponmn-2-(8-metmn-[1,2,4]tpuazono|1,5-a]nupuann-
6-m1)- | H-mupposo[ 3,2-b | mupuauH-5-ui ) UK JIOreKC I )-2-0Kca-6-a3aciupo[ 3.3 Jrentan (281,
288); N-(4-(2-(2,6-numernnnupuanH-4-mn)-3 -uzonporui- | H-nmuppono[ 3,2-b [mupuans-5-
WI)IUKJIOTeKCHUIT)oKceTaH-3-amud (282,  287);  6-(4-(2-(2,6-qumeTnnnupunuH-4-muin)-3-
usonponui- 1 H-muppono|[3,2-b Jnupuans-5-mn)unknorexcun)-2-okca-6-a3zacnupo[ 3.3 Jrentan

(283, 286); N-(4-(2-(1-3Tun-1H-muppomno|[2,3-b Jmupunnn-3-mn)-3-uzonponui- 1 H-muppono[3,2-
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b]mupunun-S-un)uukiaorekcun)rerparuapo-2H-nmupan-4-amua -~ (289);  6-(4-(2-(1-3tun-1H-
nuppono|2,3-b Jmupuann-3-uin)-3-nzonponwi- 1 H-nupposno[ 3,2-b [mupuais- S -1t IUKIOr €KCHIT )-
2-okca-6-azacrupo[3.3]renran (290, 294); 2-((4-(2-(1-3Tun-1H-mupposno[2,3-b jrupunus-3-mi)-
3-uzonponwui- 1 H-nuppono[ 3,2-b jnupuann-5-mun)uuknorekcun)amuno )-N, N-1uMeTrunane raMu
(291); N-(4-(2-(1-3Tun-1H-muppono| 2,3-b Jnupunun-3-un)-3-uzonpomnui- | H-nupponol 3,2-
b]mupunun-5-un)uukiaorekcun)rerparuapo-2H-nupan-4-aMun (292); 4-(2-(1-atun-1H-
nuppono|2,3-b lmupunnn-3-un)-3-uzonponui- | H-nuppono[ 3,2-bnupuans-5-mn) uknorekcas-
I-om (293); 2-(3-(3-uzonponui-5-(4-(merunamuHo ))ukiaorekcui)- 1 H-mupposnol 3,2-b jnupunmn-
2-un)-1H-nmuppono(2,3-b mupunun-1-un)stan-1-on (295, 299); 4-(3-usonponun-2-(7-merun-7H-
nupposno| 2,3-dmupumuaun-5-un)-1H-nmuppono[ 3,2-b Jnupunus-5-um)-N-meTunuukiorekcas-1-
amuH (296, 301);  4-(3-m3omponun-2-(5-merun-SH-nuppono[2,3-b|nupaszun-7-um)-1H-
npposnol3,2-b Jmupunnn-5-un)-N-mertunuukinorekcas-1-amus (297, 300); 4-(3-uzonpornmn-2-(1-
metui- 1 H-muppono[2,3-b|nupunun-3-mn)- 1 H-muppono[ 3,2-b Jnupuaun-5-mi)-N-
METUJILIUKJIOTeKCaH- 1 -aMUH (302); 2-((4-(3-m3onponmn-2-(7-metun-7H-nuppono[2,3-
d]mupumunus-5-un)-1H-muppoo[ 3,2-b Jmupuans-5-wn)uuknorekcun )amunao ))-N, N-
muverunanetamun  (303);  4-(3-uzonponmn-2-(7-merun-7H-nuppono| 2,3-d | mupumuaus-5-mi)-
1H-ntupposol[3,2-blnupunun-5-mn)-N-(2-(meTuncynbonun)a i) uukiorekcan-1-amun - (304);
N-(4-(3-uzonponun-2-(7-metn-7H-nuppoino| 2, 3-d Jnupumuaun-S-un)- 1 H-muppono| 3,2-
b]mupunuH-S-un)uukiaorekcui)rerparuapo-2H-nupan-4-amun (305); (6-(5-(4-((4-
(bTopOeH3 T )(METHIT)aMIHO ) LIUKJIOTEKCUI )-3 -u3onpornui- | H-muppoo[ 3,2-b JmupuauH-2-wm)-
[1,2,4]rpuazono[ 1,5-a]nupunus-8-mia)MeTanon (3006); (6-(3-m3ompomnun-5-(4-((3,3,3-
TpuTOPIPONILIT)aMUHO )LIUKIOTekcr)- | H-tuppono[ 3,2-b Jmupuann-2-mn)-[ 1,2,4rpuazonol 1,5-
almupunun-8-un)meranon (307-308); N-(4-(3-uzonponuin-2-(8-merokcu-[ 1,2,4]rpuazono[1,5-
almupuauH-6-n1)-6-metui- 1| H-muppono[3,2-b [mupuauH-5 -1t UKIOreKCHIT ) OKCeTaH-3-aMUH
(309, 316); N-(4-(3-m3ompomnui-2-(8-merokcu-[1,2,4]rpuazonol 1,5-a]lnupuann-6-mn)-6-meTui-
1H-nmuppomnol3,2-bnupunun-5-wn)uuknorekcmn)-3-meTwiokceran-3-amua - (310-311);  4-(3-
uzonponui-2-(8-merokcu-[ 1,2,4]rpuazonol 1,5-a|nupuaun-6-mn)-6-mernn- 1 H-nuppoio[3,2-
b]mpunun-5-nn)-N-((3-MeTninokceTan-3 -mi)MeTiin )uukiorekcas- 1 -amus (312, 315); N-atun-4-
(3-mzomponmn-2-(8-metokcu-[ 1,2,4]tpuazono| 1,5-a|nupuann-6-mn)-6-metmn- | H-nuppomno| 3,2-
b]mupunun-5-nn)-N-metmnukiorekcad-1-amua - (313);  1-((4-(3-u3onpornmi-2-(8-MeTokcu-
[1,2,4]rpuazono[ 1,5-almupunnn-6-nn)-6-metnin- 1 H-nuppono[3,2-bmupuann-S-
WUT)LIMKJIOT€KCHIT)JaMIHO)-2-MeTrinponan-2-on (314, 321); 6-(4-(3-uzonponmi-2-(8-mMeTokcH-
[1,2,4]rpuazono| 1,5-almupunnn-6-nn)-6-merni- 1 H-nuppono[3,2-b|mupuann-S-
WT)LIMKJIOTeKCHIT)-2-0Kca-6-a3actupo[ 3.3 Jrenran (317, 319); 4-(3-uzomponun-2-(8-mMeTokcH-

[1,2,4]rpuazono[ 1,5-almupunnn-6-nn)-6-metni- 1 H-nuppono[3,2-b|mupuann-S-
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WT)LIMKJIOTeKCaH- | -aMUH (318, 323); N-s1rn-4-(3-u3onponun-2-(8-MeToKcH-
[1,2,4]rpuazono| 1,5-a]mupunun-6-mi)-6-metmi- 1 H-muppo:no[ 3,2-b Jmupuama-5-mm)-N-
METHJILIUKJIOTeKCaH- | -aMuH (320); N-(2,2-nmudropatun)-4-(3-u3onponun-2-(8-MeToKCH-
[1,2,4]rpuazonol 1,5-almupunun-6-ni)-6-metni- 1 H-nuppono[3,2-bmupuann-S-
wn)uukiorekcan-1-amun (322, 324); 6-(5-(4-(azeruamH-1-mn)IUKIOT€KCHIT)-3-U30TPOTIII-0-
metui- 1 H-nuppono[ 3,2-b|nupunnn-2-nn)-8-merokcu-[ 1,2,4|rpuazono[ 1,5-alnupuaun (325-
326), 4-(3-m3onponun-2-(8-merokcu-[ 1,2,4]rpuazono[ 1,5-alnupuaun-6-nm)-6-merun-1H-
nupposno|3,2-b Jmupunnn-5-uim)-N-(2-mMeTokcuyTrn)uukiorekcas-1-amun (327, 335); N-(4-(3-
usonponui-2-(8-merokcu-[ 1,2,4]rpuaszonol 1,5-alnupuaun-6-mn)-6-merun- 1 H-nuppono[3,2-
b]mupunun-S-un)uukiaorekcum)rerparugpodypan-3-amus (328-329); N-(4-(3-uzonponun-2-(8-
metokcu-[ 1,2,4]tpuazono[ 1,5-a]nupunun-6-mn)-6-metmi-1 H-nuppono[ 3,2-b Jnupuann-5-
Y1) LIUKJIOTeKCUIT )-N-MeTHIIOKCEeTaH-3-aMUH (330-331); 4-(3-m3onponui-2-(8-MeTokcu-
[1,2,4]rpuazono[ 1,5-a]mupunun-6-ui)-6-metui- | H-nuppono[3,2-b [mupunun-5-mn)-N-meTun-N-
((1-metun-1H-1,2,4-tpuazon-3-un)merun)uukiaorekcan-1-amun  (332-333); 4-(3-usonponui-2-
(8-merokcu-[1,2,4]rpuazono[ 1,5-a]nupuann-6-ni)-6-metun- 1 H-nuppoino[3,2-b Jnupuaun-5-wmn)-
N-merun-N-neonentuwilluknorekcan-1-amun (334, 336); 6-(5-(4-(3,3-nudropaserunuu-1-
WUT) LIMKJIOTeKCH)-3 -u30nponmi-6-mMetni- | H-muppoiol[ 3,2-b Jmupuans-2-nn)-8-MeTokcu-
[1,2,4]rpuazono[1,5-alnupunun (337-338); 3-((4-(3-uzonponuin-2-(8-mMeTokcu-
[1,2,4]rpuazono[ 1,5-alnupunun-6-ni)-6-metui- 1 H-muppoio[3,2-b | mupuams-S-
W) IUKJIOTeKCrT )(MeTrn )aMuHo )iponiaHHuTpun - (339-340);  4-(6-drop-3-usonponumi-2-(8-
metokcH-[ 1,2,4]rpuazono[ 1,5-a]mupunun-6-un)-1H-mupposno[3,2-b Jmupunnn-5-wmm)-N-((3-
METHUJIOKCETAaH-3-WI)MEeTHI)UUKIIorekcan-1-amun  (341-342); 6-(4-(6-pTop-3-uzonponmin-2-(8-
metokcH-[ 1,2,4]rpuazono[ 1,5-a]mupunun-6-un)-1H-mupposno[3,2-b Jnupunun-5-
W) ILIMKJIOTeKCHIT)-2-0Kca-6-a3actupo[ 3.3 Jrentan  (343-344); N-(4-(6-¢rop-3-uzonpormi-2-(8-
metokcH-[ 1,2,4]rpuazono[ 1,5-a]mupunun-6-un)-1H-mupposno[3,2-b Jmupunun-5-
WUT)IIMKJIOTE€KCHIT)OKCEeTaH-3-aMUH (345-346); 4-(6-¢pTop-3-uzonpomnui-2-(8-MeTOKCH-
[1,2,4]rpuazono| 1,5-a]Jmupunuu-6-mi)-1H-nuppono[3,2-b | mupunus-S-m)-N-
MeTUInuKIorekcan-1-amun  (347-348);  4-(2-(7,8-gumernn-[1,2,4]tpuazonol 1,5-a]mupuann-6-
wn)-3-u3onponui- | H-muppono[3,2-b Jnupunun-5S-un)unknorekcan-1-on  (349); N-(4-(2-(7,8-
aumetw-[ 1,2, 4] tpuazono[ 1,5-a]mupuann-6-mn)-3-nzonponui- 1 H-nuppono[ 3,2-b mupuaus-5-
WI)IUKJIOTeKCHIT)oKceTan-3-amuH  (350-351); 2-((4-(2-(7,8-numernn-[ 1,2,4]rpuaszono[ 1,5-
a|mupuanH-6-1n)-3-u3onponui- 1 H-muppono[ 3,2-b Jmupunus-5-mn)uuknorekc it )amuHo )-N, N-
muMetwnanetamun (352, 354); 4-(2-(7,8-mumernn-[1,2,4]tpuazono[ 1,5-a|nupunus-6-mum)-3-
uzonponui- 1 H-muppomno[3,2-b Jmupuann-5-mn)-N,N-qumernnuukiorekcan-1-amusn (353, 355-

356); 4-(2-(7,8-numernn-[1,2,4]tpuaszono[ 1,5-a]mupunun-6-mn)-3-nzonponui- 1 H-muppono[3,2-
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b]mpunun-5-nn)-N-((S-meTnnnupasus-2-uin)MeTnin ) uukiorekcas- 1 -amus (357, 359); 4-(2-(7,8-
mumetw-[ 1,2,4]tpuazono[ 1,5-a]mupuann-6-mn)-3-nzonponui- 1 H-nuppono[ 3,2-b mupuans-5-
wn)-N-u3onpomuiuukiorekcan-1-amua - (358, 363);  6-(3-uzonponuin-5-(4-(mupponuans-1-
wn)uuksorekcun)- 1 H-muppono(3,2-b Jnupunun-2-un)-7,8-gumernn-[ 1,2, 4| tpuazono[ 1,5-
almupugua (360,  407);  3-((4-(2-(7,8-mumernn-[ 1,2,4]rpuazono[ 1,5-a|mupunus-6-nm)-3-
usonponui-1H-muppono[3,2-b jnupuans-5-mn)uukinorekcun )(MeTHIT )JaMIHO )TPOTIAHHU TP
(361); 4-(4-(2-(7,8-numernn-[ 1,2,4]rpuazonol 1,5-a|mupunun-6-mn)-3-u3onpomnui-1H-
nupposno|3,2-b jnupuans-5-um)uuknorekcun)MoppoIrH (362); 4-(2-(7,8-numeTnn-
[1,2,4]rpuazonol 1,5-a]mupunun-6-nmn)-3-uzonponui-1H-nmupporno[3,2-b Jnupunnn-5-mm)-N-
u3onponmi-N-meruniukiorekcan-1-amua  (364); 2-((4-(2-(7,8-gumernn-[1,2,4]rpuazono[ 1,5-
a|mupuauH-6-um)-3-usonponui-1 H-nmuppono[3,2-b Jnupuann-5-
wi)uukigorekcun )(MeTmn)amuHo )3Tan-1-on  (365);  3-((4-(2-(7,8-mumerun-[ 1,2,4]rpuasono| 1,5-
a|mupuanH-6-m)-3-n3zonponui- 1 H-nuppono[ 3,2-b jnupuaus-5-

W) LIUKJIOTEKCHIT )(MEeTHIT )aMUHO )iponiaHHUTPpHI (366); 4-(2-(7,8-mumernn-[1,2,4]tpuazono[1,5-
a|mupuanH-6-m)-3-n3zonponui- 1 H-nuppono[ 3,2-b Jrupunaus- 5-mn)-N-MeTninnmkiorekcas-1 -
amun (367, 369); 2-((4-(2-(7,8-mumerun-[1,2,4rpuazono[ 1,5-a]nupuauH-6-mi)-3-U30mpomnu-
1H-ntupposol[3,2-blnupunun-5-un)uuknorekcun )(Metun)amuno )-N, N-numernnaneramuyn (368);
6-(5-(4-(3,3-mudropazernann- 1 -un)uknorekcun)-3-u3onponui- | H-muppono[ 3,2-b jnupunun-
2-un)-7,8-numernn-[ 1,2,4]tpuazono[ 1,5-a]nupunux (370, 374); 4-(2-(7,8-numeTwi-
[1,2,4]rpuazono[ 1,5-almupunun-6-ni)-3-usonponui- 1 H-nmupposo[3,2-b Jnupuann-5-mm)-N-
(npon-2-uH-1-ni1)uuKiIorekcas- 1 -aMux (371, 375); (R)-(1-(4-(2~(7,8-numeTn-
[1,2,4]rpuazono[ 1,5-almupunun-6-ni)-3-usonponui- 1 H-nmuppono[3,2-b Jnupunms-5-
WUT)LIKJIOTEK CHJT ) TUP POTTUAUH-2-HJT)METAHOJT (372, 377); 4-(2-(7,8-numeTm-
[1,2,4]rpuazono[ 1,5-a]mupunun-6-ni)-3-uzonponwi- 1 H-nmuppono[3,2-b Jnupuann-5-mm)-N-
(3,3,3-TpudTOpNponui ) IMKIOreKcaH- | -aMiH (373, 376); (R)-(1-(4-(2-(7,8-gumeTni-
[1,2,4]rpuazono[ 1,5-almupunun-6-ni)-3-usonpomnwi- 1 H-nuppono[ 3,2-b Jnupunus-5-

W) LIUKJIOTeKCHT ) muppoiuaus-2-mwi)meranon  (377);  4-(2-(7,8-numernn-[1,2,4]rpuaszono[ 1,5-
a]lmpuanH-6-n1)-3-u3onponwi- 1 H-muppoo[ 3,2-b Jmupunns-5-mn)-N, N-qustuinukiorekcas- 1 -
amuH (378-411); 2-((4-(2-(7,8-mumernn-[ 1,2,4rpuazono[ 1,5-a]mupuauH-6-ni)-3-U30MpoIuI-
1H-nmuppomnol3,2-bnupunun-5-un)uuknorekcun)aMuHao )3Tas-1-on (379, 409); N-muxinonponui-
4-(2-(7,8-numernn-[ 1,2,4rpuazonol[ 1,5-a|mupunus-6-un)-3 -uzonpornui- | H-muppono[ 3,2-
b]mupunun-5-nn)-N-meTmnukiaorekcas-1-amun (380, 387); 6-(5-(4-(4,4-nudTopnunepuaun-1-
W) LIUKJIOTeK T )-3 -u3ompont- | H-uppono[ 3,2-b jrupunus-2-umn)-7, 8-qume -
[1,2,4]rpuazono[ 1,5-aJmupunun (381,  385);  4-(4-(2~(7,8-mumerun-[1,2,4]tpuazono[1,5-

a|mupuanH-6-1i)-3-u3onponui- 1 H-muppono[ 3,2-b |mupuauH-5-mn) iuKI0reKC it ) THOMOP( OJTUH-
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1,1-nuokcun (382-383); 3-((4-(2-(7,8-mumernn-[ 1,2,4]rpuazono[ 1,5-a|Jnupunus-6-mn)-3 -
usonponwi-1H-muppono|[3,2-b Jnupuans-5-mn)unknorekcrn)amMuno))iponasautpun (384, 432);
6-(5-(4-(azeTnnun- 1 -unm)uuknorexcun)-3-uzonponwi- 1 H-muppono| 3,2-b [nupunun-2-nn)-7,8-
numeTun-[ 1,2,4]tpuazono[ 1,5-almupuaun (386); 4-(2-(7,8-numetun-[ 1,2,4]tpuazono[ 1,5-
a|mupuanH-6-n1)-3-u3onponwi- 1 H-nmuppono[ 3,2-b Jmmpunns-5-wmm)-N-31mn-N-
metuianukiorekcan-1-amun (388, 390); 4-(2-(7,8-gumerunn-[1,2,4]tpuasono[ 1,5-a]mupuann-6-
un)-3-u3onponwi- 1 H-muppono(3,2-b Jnupunun-5-nim)-N-(2-meTokcnsTri)-N-
MeTuiInukiorekcan-1-amun (389); 4-(2-(7,8-numernn-[1,2,4]rpuaszono[ 1,5-a]mupunus-6-umn)-3-
usonponui-1H-muppono[3,2-b Jnupuann-5-mn)-N-(2-mMeTokcna T )-N-MeTUIIIHUKIIOreKcaH- 1 -
amuH (391); (S)-(1-(4-(2-(7,8-numerun-[ 1,2,4 Jrpuaszono[ 1,5-a]mupunun-6-umn)-3-uzonponui-1 H-
nupposno|[3,2-b JnupuanH-5-1i) IUKIOreKCHT) UPpoNuanH-2-un)meranon (392-393); 4-(2-(7,8-
aumetun-[ 1,2,4]tpuazono[ 1,5-a]nmupuann-6-mn)-3-nzonponui- 1 H-nuppono[ 3,2-b [nupuaun-5-
w1 )-N-meTns1-N-((2-MeTHITUpUMHU TN H-5 - 1T ) MEeTHIT ) LIUKJIOreKcaH- 1 -amun (394, 402); 4-(2-(7,8-
aumetni-[ 1,2,4]tpuazono[ 1,5-a|mupuann-6-nin)-3-uzonponui- 1 H-nupposno[ 3,2-b Jnupugus-5-
ni)-N-((2-mMeTokcunupuMuanH-S-mn)merin)-N-MeTuiukiorekcas- 1 -amus (395, 405); N-(4-(2-
(7,8-numernn-[1,2,4]tpuazono[ 1,5-a]mupuaun-6-nin)-3-usonpomnmn- 1 H-nuppono[ 3,2-
b]mupunun-5S-un)uukiaorekcun )-2-(numerrnamuno )-N-metunaneramun (396, 404); N-((1H-
1,2,3-tpuazon-4-un)metin )-4-(2-(7,8-numernn-[ 1,2,4 | tpuazono[ 1,5-a|nupunus-6-mi)-3 -
uzonponui- 1 H-muppono[3,2-b Jnupuaun-5-mn)-N-meruinuuknorekcan- 1 -amus (397, 399); 2-((4-
(2-(7,8-gumernin-[1,2,4]rpuazonol 1,5-aJnupunun-6-mn)-3-usonpomni- | H-mupposno|[ 3,2-
b JnupuauH-5-wun)ukiorekcun )(Metui )amuno )aneramun (398, 406);  2-((4-(2-(7,8-numerui-
[1,2,4]rpuazono[ 1,5-almupunun-6-ni)-3-usonponui- 1 H-nmuppono[3,2-b Jnupunms-5-
W) IUKJIoreKcrin )(Metwn)aMuHo )-N-metmnaneramun (400, 403, 420, 422); N-(4-(2-(7,8-
mametwi-[ 1,2 4] tpuazono[ 1,5-a]mupuann-6-mn)-3-uzonponui- | H-nupposo[ 3,2-b mupuaus-5-
W)IUKJIoreKcn)-N-meTunokceran-3-amua - (401, 424, 430);  2-((4-(2~(7,8-ogumerni-
[1,2,4]rpuazono[ 1,5-almupunun-6-ni)-3-usonpomnwi- 1 H-nuppono[ 3,2-b Jnupunus-5-
win)ukstorekcri )(Merwn)amuso ))-N,N-numermnaneramun (408, 410); N-((1H-1,2,3-tpuazon-4-
wn)metrun)-4-(2-(7,8-mumernn- 1,2,4]rpuazonol 1,5-almupunun-6-mn)-3-usonpomnmi-1H-
npposo| 3,2-b JnupuanH-5-un)uuknorekcan- 1 -aMuH (412); 4-(2-(7,8-numeTi-
[1,2,4]rpuazono[ 1,5-a]mupuaun-6-nm)-3-uzonponui- 1 H-nmupporno[ 3,2-b Jnupuann-5-mm)-N-
(okcazon-5-unmerwin)uukiorekcan-1-amun (413, 416); 4-(2-(7,8-numerun-[1,2,4]rpuazomno[ 1,5-
a]|mupuanH-6-1n)-3-u3onponui- 1 H-uppono| 3,2-b Jmupunun-5-mm)-N-merun-N-((5-
METUJIITHPA3UH-2-1JT)METHI ) [IUKJIOTeKCaH- | -aMUH (414-415); 4-(2-(7,8-numeTni-
[1,2,4]rpuazono[ 1,5-almupunun-6-nm)-3-uzonponui- 1 H-nmupporno[ 3,2-b Jnupuans-5-mm)-N-

MeTUII-N-(THPUMUAINH-2 - UIMETHI ) [IUKJIOTeKCaH- | -aMUuH (417-418); 4-(2~(7,8-numeTnn-
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[1,2,4]rpuazono| 1,5-a]mupunun-6-mi)-3-uzonponui- 1 H-muppono[ 3,2-b Jnupugua-5-wmm)-N-((1-
(MeTHIICYTBb( OHMIT) IUKJIOTI PO ) METHIT ) LIUKJIOTeKcaH-1-amun  (419);  2-((4-(2-(7,8-numeTni-
[1,2,4]rpuazono| 1,5-almupunun-6-ni)-3-uzonpomnui-1 H-nmuppono[ 3,2-b Jnupunms-5-
W) IUKJIOreKCriT )(MeTrin ) aMuHO )-N-metmnaneramun (420); N-uuknonponmi-4-(2-(7,8-gumernn-
[1,2,4]rpuazonol 1,5-almupunun-6-nmn)-3-uzonpomnui-1 H-nmuppono[ 3,2-b Jnupunus-5-
wn)IuKiIorekcan-1-amun (421, 426); 4-(2-(7,8-numernn-[1,2,4]rpuaszono[ 1,5-aJnupunnus-6-min)-
3-uzonponui- 1 H-nuppo:o[3,2-b|nupuann-5-mm)-N-(2-
((tpudropmeTniT)Cy b OHUIT )3 THI ) LIUKJIOTEKCaH- | -aMuH (423); 4-(2-(7,8-pumeTnn-
[1,2,4]rpuazonol 1,5-a]mupunun-6-nmn)-3-uzonponui-1H-nmupporno[3,2-b Jnupunnn-5-mm)-N-
meTui-N-(2-(MeTuncynbpoHmn)pTUI ) uuKiIorekcan-1-amun (425, 427); 3-(uuxnonpornuin(4-(2-
(7,8-numernn-[1,2,4rpuaszono[ 1,5-a]mupunun-6-un)-3-nzonponui- 1 H-nuppono[ 3,2-
b]mupuauH-5-un)uukiorekcuia)aMuHo)nponanuutpun (428,  433);  4-(2-(7,8-mumerun-
[1,2,4]rpunazonol 1,5-a]mupuann-6-um)-3-usonponui- 1 H-nuppono[ 3,2-b Jnupunun-S-mm)-N-(2-
METOKCHATUJI)UUKJIOrekcan-1-amun (429, 431); 3-((4-(2-(7,8-numerun-[1,2,4]rpuazono[1,5-
a|mupuanH-6-m)-3-nszonponui- 1 H-nuppono[ 3,2-b Jrupuaus-5-
W) IUKJIOreKcuin)aMuHo)nponanautpun — (433);  1-(4-(2-(7,8-numernn-[ 1,2,4]rpuazono[ 1,5-
a|mupuanH-6-m)-3-n3onponmi- | H-nupposno[ 3,2-b Jrupuamns-5-1im) iU I0reKC i )a3eTH I uH-3 -
kapOonutpun (434, 436); 6-(4-(2-(7,8-numernn-[1,2,4]rpuazono[ 1,5-a]nupunus-6-mn)-3-
uzonponui- 1 H-upposno[3,2-b Jnupuans-5-wmn)uuknorekcun)-2-okca-6-a3acnupo[ 3.3 Jrentan
(435, 437); 6-((1r,4r)-(4-(2-(7,8-numerun-[ 1,2,4rpuazono[ 1,5-a]nupuauH-6-1)-3-U30mPOHII-
1 H-tupposol3,2-bnupunun-5-mn)uuknorekcun)-2-tua-6-azacnupo[ 3.3 Jrentan-2,2-THOKCH
(438); N-(4-(2-(7,8-gumernn-[ 1,2,4]rpuazonol 1,5-aJmupuaun-6-mn)-3-u3onpomnui- 1 H-
npposo|3,2-b Jnupuann-5S-un)uuknorekcmn)-N-metunaneramun — (439-440);  2-((4-(2+(7,8-
mumetw-[ 1,2, 4] tpuazono[ 1,5-a]nupuann-6-mn)-3-uzonponui- 1 H-nupposno[ 3,2-b mupuaus-5-
WUT)LIMKJIOTEKCHIT ) OKCETaH-3 -HJT)aMIHO )aLle TOHU TP T (441); 4-(4-(2-(7,8-numernn-
[1,2,4]rpuazono[ 1,5-almupunun-6-ni)-3-usonpomnwi-1 H-nmuppono[ 3,2-b Jnupunms-5-
WT)ILIMKJIOTEKCHIT)- | -MeTHInunepa3uH-2-0H (442, 443); 2-((4-(2-(7,8-qumernn-
[1,2,4]rpuazono[ 1,5-almupunun-6-ni)-3-uzonpomnwi- 1 H-nmuppono[ 3,2-b Jnupunus-5-
WUT)IIMKJIOTeKCHIT ) OKCeTaH-3 -MIT)JaMHIHO )3TaH- 1 -0t (444); 6-(3-u3onponmn-5-(4-(3-
(MeTuncynpponnT)a3eTUANH- | -1)mkiorekcun)- 1 H-muppono| 3,2-b | nmupunun-2-nmn)-7,8-
numeTun-[ 1,2,4]tpuazonol 1,5-a]lnupuaun (445, 448); 2-((4-(2~(7,8-mumeTn-
[1,2,4]rpuazono[ 1,5-almupunun-6-ni)-3-uzonpomnwi-1 H-nmuppono[ 3,2-b Jnupunus-5-
WJT)LIMKJIOTE€KCHIT )JaMHHO )3TaH- | -Cy ib(hoHaMu (446-447), 2-((4-(2-(7,8-numernn-
[1,2,4]rpuazono[ 1,5-almupunun-6-ni)-3-uzonpomnwi-1 H-nmuppono[ 3,2-b Jnupunus-5-

W) IIMKJIOTeKCHIT )( OKCETaH-3 -1IT)aMIHO )-N-MeTHIIale TaMH ] (449); 4-(2-(7,8-numernn-
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[1,2,4]rpuazono| 1,5-a]mupunun-6-mi)-3-uzonponui- 1 H-muppono[ 3,2-b Jmupuaun-5-wmn)-N-(2-
(MeTHIICY T OHMIT)3THIT )IUKJIOTE€KCaH- | ~-aMUH (450, 452); N-(4-(2-(7,8-numernn-
[1,2,4]rpuazono| 1,5-almupunun-6-ni)-3-uzonpomnui-1 H-nmuppono[ 3,2-b Jnupunms-5-
W) IHKJIorekcuin)rerparuapo-2H-nupas-4-aMmun (451, 453); 4-(2-(7,8-pumeTni-
[1,2,4]rpuazono| 1,5-aJmupunun-6-mn)-3-uzonponui- 1 H-muppono[ 3,2-b Jmupuaun-5-mn)-N-(2-
MeTUI-2-(MeTUICYNb(OHII ) IponUiI )UKUKIIoTeKcan- 1 -amua  (454-455);  2-((unanomerwn)(4-(2-
(7,8-numernn-[1,2,4]rpuaszono[ 1,5-a]mupunun-6-un)-3-uzonponui- 1 H-nuppono[ 3,2-
b]mupunun-5S-un)uukiaorekcun)aMuHo)-N,N-numernnaneramun (456, 459);,  2-((4-(2-(7,8-
mumetun-[ 1,2,4]tpuazono[ 1,5-a]mupuann-6-mn)-3-nzonpornuin- 1 H-nuppono[ 3,2-b mupuaun-5-
W) LIUKJIOTeKCHIT )( 2-(MeTHIICY Ib( OHUIT )3 THIT)AMUHO )aLIe TOHU TPHLIT (457-458); 4-(2-(7,8-
aumetun-[ 1,2,4]tpuazono[ 1,5-a]nupuann-6-mn)-3-nzonponuin- 1 H-nuppono[ 3,2-b nupuaun-5-
un)-N-31ui-N-(2-(metuncynbdonmn)aTun)uukiorekcas-1-amun  (460); 2-((4-(2-(7,8-numernin-
[1,2,4]rpuazono[ 1,5-alnupunun-6-mi)-3-usonpomnui-1 H-mupposo[3,2-b Jnupunun-5-
W) LUKJIOTeKCHIT )(2-(METUICYIb OHUI )3 THIT )aMUHO )3Tal-1-o1  (461);  2-((4-(2-(7,8-numern-
[1,2,4]rpuazono[ 1,5-alnupunun-6-mi)-3-usonpomnui-1 H-nuppo:o[3,2-b Jnupunun-5-
win)ukiorekcu (3t )amuHo )-N,N-qumermnaneramun (462,  467);  2-((4-(2-(7,8-numerw-
[1,2,4]Tpunazonol 1,5-a]mupuann-6-umn)-3-usonponmi- 1 H-nuppono[ 3,2-b mupunun-5-
W) LUKJIOTeK T )(2-ruapokcuy T )aMuHo )-N, N-numerunaneramun (463, 468); 2-(((4-(2-(7,8-
aumetwi-[ 1,2,4]tpuazono[ 1,5-a]nupuaun-6-mn)-3-uzonponui- | H-nupposo[ 3,2-b mupuaus-5-
W) LIKJIOTE€KCHIT )JaMHHO )MeTHI ) TeTparuapo-2H-truonupan-1,1-nuokcun  (464);  3-((4-(2-(7,8-
mumetw-[ 1,2,4]tpuazono[ 1,5-a]nupuann-6-mn)-3-uzonponui- | H-nupposo[ 3,2-b mupuaus-5-
W) IIKJIOTE€KCHJT )JaMHHO ) TETPArHApOTHODEH 1,1-nuokcun (465); 4-(2-(7,8-numeTm-
[1,2,4]rpuazono[ 1,5-almupunun-6-ni)-3-usonponwi- 1 H-nmuppo:no[3,2-b Jnupunus-5-
WI)IHKJIOreKcaH-1-amMmun  (466-469); 3-((4-(2-(7,8-ngumernin-[1,2,4]tpuazonol 1,5-a]mupuamnn-6-
wn)-3-usonponui- 1 H-nmupposno[3,2-b JnupuarH-5 -1 ) IUKJIOT€KCHIT)JaMHUHO ) TETPAaruipoTUOd eH
1,1-nuokcun (470); 2-(((4-(2-(7,8-mumermn-[ 1,2,4]tpuazono[ 1,5-a]mupunuH-6-uin)-3 -
usonponui- 1 H-mupposno[3,2-b [mupuaus-5-ui ) HUKJIOT€KCHIT ) aMIHO )METHIT ) TeTparuapo-2H-
tuonupan-1,1-quokcun (471); N-(4-(2-(7,8-numernn-[1,2,4]rpuazono[ 1,5-a]nupunmn-6-mmn)-3-
uzonponui- 1 H-mupposno[3,2-b JnupuanH-5-mn)uukiorekcmn)-3-MeTHIIOKCETaH-3 -aMUH (472-
473); 4-(2~(7,8-numerin-[1,2,4]tpuazono[ 1,5-a]nupuann-6-mn)-3-nzonponui- | H-nmuppono[3,2-
b]mupunun-5-nm)-N-((3-MeTnIoKCeTan-3 -WI)MEeTHI )UUKIIOTeKcaH- | -amun (474, 477); 2-((4-(2-
(7,8-numernn-[ 1,2,4]rpuazono[ 1,5-a]mupunns-6-un)-3-nzonponui- | H-muppono[ 3,2-
b mupunun-5S-nm)uukiaorekcu )((1-
(MeTuICY T OHMIT) IMKJIOTIPOITIIT ) METHIT )aMIHO )aueTonuTpun (475, 478); 4-(2-(7,8-gumerni-

[1,2,4]rpuazono[ 1,5-almupunun-6-nm)-3-uzonponui- 1 H-nmupporno[ 3,2-b Jnupuans-5-mm)-N-
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meTu-N-((1-(MeTnicy b OHIIT ) IUKIIOTPOITMII)METHI )UMKIIOTeKcaH- 1 -amun (476, 479); 4-(2-
(7,8-numernn-[ 1,2,4]rpuazono[ 1,5-a]mupunns-6-un)-3-uzonponui- | H-muppono[ 3,2-
bmpunun-5-ni)-N->Trn-N-(( 1 -(MeTuncy b OHUIT ) IUKIIOMPOITHIT ) METHIT )[IUKJIOT€KCaH- | -aMUH
(480); 2-((4-(2-(7,8-aumetun-[ 1,2, 4]tpuazono| 1,5-a]mupuann-6-mn)-3-nzonponmi- 1 H-
nuppono|3,2-b Jmupuann-5S-um)uuknorexcun)((1-
(MeTuICY I OHNIT) IUKIIOTIPOITIIT ) METHIT)aMUHO )3Ta-1-on  (481-482); (3-((4-(2-(7,8-numeTni-
[1,2,4]rpuazono[ 1,5-almupunun-6-ni)-3-uzonpomnui-1H-nmuppono[3,2-b Jnupunus-5-
WUJT)IIMKJIOT€KCUIT)JaMUHO JOKCeTaH-3-mn)meranon  (483-484);  N-(tper-Oytum)-2-((4-(2-(7,8-
mumetun-[ 1,2,4]tpuazono[ 1,5-a]mupuann-6-mn)-3-nzonpornuin- 1 H-nuppono[ 3,2-b mupuaun-5-
WUT)IUKJIOTEKCUJT)AMHUHO )alleTaMUT (485); 2-((4-(2-(7,8-gumeTnn-[ 1,2, 4Jrpuazono[ 1,5-
a|mupuauH-6-n1)-3-usonponui- 1 H-nmuppono[ 3,2-b Jnupunus-5-un)uuknorekcun)aMuno)-N-(2 -
MetokcudTUN)-N-merunaneramun (486, 488);  2-((4-(2-(7,8-mumerun-[1,2,4]rpuazono| 1,5-
a|mupuauH-6-m)-3-u3onponui- | H-nupposno[ 3,2-b Jrupuaun-5-um) uuknorekcmn)aMuHo)-N, 2-
mumetwnponanamun  (487);  N-(tper-Oytun)-2-((4-(2-(7,8-numetnn-[1,2,4]rpuazono[ 1,5-
a|mupuanH-6-m)-3-nszonponui- 1 H-nuppono[ 3,2-b Jrupuaus-5-
W) LIUKJIOTE€KCHIT)aMHHO )aLleTAMU (489), 2-((4-(2-(7,8-gumeTnn-[ 1,2,4Jrpuazono[ 1,5-
almupuauH-6-ui)-3-u3onponui- | H-mupposo[ 3,2-b Jnupuans-5-mn) UK iorekc un)aMuHo ) - 1 -
mMopdonrrosTan-1-oH (490); 6-(3-uzonponumi-S-(2-azacnupo| 3.5 Honan-7-un)- 1 H-muppo:o[3,2-
b]mupunun-2-un)-7,8-gumermn-[ 1,2,4]tpuasono[ 1,5-a]nupuaun  (491);  6-(3-uzonmponumin-5-(2-
uzonponui-2-azacnupo| 3.5 [nonan-7-un)- 1 H-nuppono[ 3,2-b [mupuaun-2-mn)-7,8-numer -
[1,2,4]rpuazono[ 1,5-alnupunux (492-493); 1-((4-(2~(7,8-numeTnn-[ 1,2, 4] tpuazono| 1,5-
a]mupuanH-6-1i)-3-u3onponui- 1 H-muppono[ 3,2-b Jmupunus-5-wn)uuknorekcuin )aMuHo )-N, N-
IMMETWIILMKIIONEeHTaH- | -kapOokcamun (494, 497); 2-((4-(2-(7,8-numernn-[1,2,4]rpuazono[ 1,5-
a]mupuanH-6-1n)-3-u3onponui- 1 H-uppono| 3,2-b |mupunus-5-wn)uuknorekc it )amuHo )-N, N, 2-
tpumetwinponanamun  (495); 2-((4-(2-(7,8-npumerwnin-[1,2,4]tpuazono| 1,5-a]mupuann-6-mn)-3-
uzonponwi- 1 H-mupposno[3,2-b JnupuanH-5-11) HUKI0reKCHIT )JaMHHO ) -2 -Me THII- | -
Mopdonuaonponan-1-on (496, 498); (3-((4-(2-(7,8-numerun-[ 1,2,4]rpuazono[ 1,5-a]mupunux-6-
win)-3-u3onponui- | H-muppono[ 3,2-b [nupuauH-5-uim)aukiaorekc i )(2-
METOKCH3TUJI)aMHUHO )OKCETaH-3 -UJI)METAHOJ (499-500); 2-((4-(2~(7,8-numerni-
[1,2,4]rpuazono| 1,5-almupunun-6-ni)-3-usonpomnwi- 1 H-nmuppono[ 3,2-b Jnupunus-5-
win)ukiIorekcun )(Merwn)amuso )aueramun  (501); N-(4-(2-(7,8-numernn-[1,2,4]rpuaszono[1,5-
a|mupuauH-6-n1)-3-n3onponui-6-metui- 1 H-nuppono[ 3,2-b [nupuaus-5-
WI)IHUKJIOTeKCun)okcetan-3-amud  (502-503);  N-(4-(2-(7,8-numernn-[1,2,4]rpuazono[ 1,5-
a|mpuauH-6-n1)-6-PpTop-3-n3onponui- 1 H-nuppomno[ 3,2-b mupuaus-5-

W) IUKJIOTeKcrin)rerparuapo-2H-nmupas-4-aMmun (504-505); 4-(2-(7,8-numeTni-
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[1,2,4]rpuazonol 1,5-almupunun-6-ni)-6-prop-3-nzonponmi- 1 H-muppono[ 3,2-b mupuaus-5-
wn)uukiorekcan-1-amun  (506-507); 2-((4-(2-(7,8-ngumeruin-[1,2,4]tpuasonol 1,5-a]mupuann-6-
un)-6-¢rop-3-u3onpornmn- | H-nuppono[ 3,2-b Jmupuann-S-mn)uknorekcun ) (3T )amuHao ))-N, N-
mamermnanetamun — (508-509);  4-(2-(7,8-mumernn-[ 1,2,4]tpuazono[ 1,5-a|nupunus-6-ni)-6-
¢rop-3-nzonponuin-1H-nuppono[3,2-bnupunun-5-mn)-N->1rn-N-(2-
(MeTuncynppoHMT)ITHN )uuKIOreKcan-1-amun  (510-511);  2-(2,6-gumeTunmupunuH-4-ui)-3-
usonponui-S-(munepuauna-4-mnn)-1H-muppono[ 3,2-b Jrupunux (512); 5-(3-u3omponun-5-
(munepunna-4-nn)- 1 H-nuppono(3,2-bmupunun-2-nn)-1-mernnmupunus-2(1H)-on (513); 6-(3-
usonponui-S-(munepuaus-4-mn)-1H-muppono| 3,2-b Jnupunus-2-umn)-2,4-1uMeTHINH PUIA3UH-
3(ZH)-on (514); 5-(3-uzomponun-5-(nmunepuann-4-un)-1H-nuppono[3,2-bnupunun-2-un)-1,3-
mumermnmupuaue-2(1H)-on  (515);  6-(3-uzonponun-5-(nmunepuann-4-un)- 1 H-nuppono[3,2-
b lmupuann-2-un)-8-merun-[ 1,2 4]rpuazono[ 1,5-a]Jmupugun (516, 518); 6-(3-uzonpomnui-5-
(munepunun-4-un)- 1 H-nuppono[3,2-bnupuann-2-nn)-8-merunrerpazono[ 1,5-a]lmupunun (517);
5-(3-mzonponmi-S-(nunepunun-4-mn)- 1 H-nmupposno[ 3,2-b Jnupuaun-2-umn)-1,3,4-
tpumetwnmupuana-2(1H)-on  (519);  6-(3-m3onponun-5-(munepununa-4-wn)- 1 H-muppoino[3,2-
b]mupunun-2-un)-8-merokcu-[ 1,2,4]rpuazono[ 1,5-aJnupuaun (520); 6-(3-uzomponui-5-
(munepunun-4-un)- 1 H-nmuppono[3,2-bnupnann-2-nn)-7,8-numernn-[ 1,2,4]tpuaszonol 1,5-
almupugun (521); 2-(2,6-auMeTHNNUPUANH-4-11)-3-U30MPONHII-0-MeTHII-S-(TUIePUINH-4- 111 )-
IH-nmupposno[3,2-blnupunun (522); 6-(3-u3onponun-6-metni-S-(nunepuauH-4-mui)-1H-
npposo|[3,2-b Jmupunun-2-un)-8-metokcu-[ 1,2,4|tpuazono| 1,5-a]mupunun (523); 6-(6-drop-3-
uzonponui-S-(munepununa-4-min)- 1 H-mupposno| 3,2-b Jnupunns-2-1i)-8-MeTokcu-
[1,2,4]rpuazono[ 1,5-aJmupunun  (524);  6-(3-uzonponui-6-merun-5-(nmunepuaun-4-un)-1H-
nuppotio| 3,2-b Jmupunun-2-mn)-8-metun-[ 1,2,.4Jrpuazonol 1,5-a|Jnupuaun (525); 2-(3,4-
auMeTokcupenn)-3-u3onponui-S-(munepunua-4-mn)- 1 H-muppono[3,2-b nupunun (526); 5-(3-
uzonponui-S-(1-(rerparuapo-2H-nupan-4-wn)nunepuaus-4-un)- 1 H-nuppono[ 3,2-b Jnupuaun-
2-un)-1,3-mumermnnupuans-2(1H)-on (527); 5-(3-m3onponmn-5-(1-(okceTan-3-wn)mumnepuauH-
4-un)-1H-muppono[3,2-b Jrupunun-2-un)-1,3-gumernnmupuaus-2(1H)-on  (528); 2-(4-(2-(1,5-
IUMETHIT-0-0KCO- 1,6-aurunponupuans-3-mn)-3-umsonponii- 1 H-mupposno[ 3,2-b  mupunus-5-
wn)nunepuaus- 1 -nm)-N, N-nuMeTnnaneraMus (529); 2-(4-(2-(1,5-numeTnn-6-okco-1,6-
IUTUAPONTUPUINH-3 -11)-3-u3onponi- 1 H-muppono| 3,2-b jnupunus-5-un)munepuaus- 1 -um)-N-
MeTHJIaLeTaMuA (530); 5-(5-(1-(numeTunraumn ) munepuaua-4-mn)-3-u3onpomnuwi- 1 H-
nppoo|3,2-b jmupuann-2-un)-1,3-gumernnmupunus-2(1H)-on (531); 2-(4-(3-uzonpommi-2-(8-
metui-[ 1,2,4]rpuasonol 1,5-almupunun-6-nn)-1H-muppono[3,2-b jnupunus-5S-un)nunepuans- 1 -
wi)-N-metmnaneramun (532); 2-(4-(3-uzonpormi-2-(8-metun-[ 1,2,4]tpuazono| 1,5-aJmupuaun-

6-mn)-1H-uppono[ 3,2-b | mupunus-S-nin)munepuans- 1 -mn)-N,N-qumernnaneramun (533); 6-(3-
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uzonponui-S-(1-(okceran-3-wn)nunepunus-4-un)- 1 H-nmuppono| 3,2-b Jmupuans-2-wn)-8-meTu-
[1,2,4]rpuazono[1,5-almupunua (534); 6-(3-uzonpornmn-5-(1-(okceran-3-unm)nunepuanH-4-min)-
1H-nmuppomnol3,2-bnupunun-2-un)-8-merokcu-[ 1,2, 4| tpuazono[ 1,5-a|lnupunun  (535); 2-(4-(3-
uzonponui-2-(8-merokcu-[ 1,2,4]rpuazonol 1,5-alnupunun-6-mn)-1H-muppono| 3,2-b jrupunus-
S-unm)nunepunus-1-n)-N-MeTunaneraMusn (536); 2-(4-(3-m3onponui-2-(8-MeToKCH-
[1,2,4]rpuazonol 1,5-a]mupunun-6-nun)-1H-uppono[3,2-b jnupunus-5-un)munepuaus- 1 -um)-
N,N-mumerunaueramun  (537);  6-(3-m3onponun-5-(1-(okceran-3-wn)nunepunud-4-ni)-1H-
nupposno|3,2-b Jmupunun-2-un)-7,8-qumernn-[ 1,2, 4]rpuazono[ 1,5-aJmupunua - (538);,  2-(4-(2-
(7,8-numernn-[1,2,4rpuaszono[ 1,5-a]mupunun-6-un)-3-nzonponui- 1 H-nuppono[ 3,2-

b JnupuanH-5-wn)nunepuans- 1 -wmn)-N-MeTunaneraMua (539), 2-(4-(2-(7,8-numeTni-
[1,2,4]rpuasonol 1,5-a]nupunun-6-nmn)-3-uzonpomnui-1H-nuppono[3,2-b Jnupunun-5-
wi)nunepunus- 1-mn)-N,N-gumerunaneramun (540); 1-(4-(2-(7,8-gumernn-[1,2,4]rpuazono[ 1,5-
a|mupuauH-6-m)-3-u3onponui- 1 H-muppoino[ 3,2-b Jrupuaun-5-un)munepuaus- 1 -m)-2-
METHJIIPONAH-2-0J1 (541); 5-(3-uzomnponun-5-(1-(oxceran-3-un)nunepuaud-4-un)-1H-
npposo[3,2-b Jnupuaun-2-un)-1,3,4-rpumerunnupunus-2(1H)-on (542); 5-(3-uzonpommn-5-(1-
(Terparunpo-2H-nupan-4-wn)nunepunus-4-mn)- 1 H-nuppono[3,2-b Jrupuaun-2-un)-1,3,4-
tpumetmnupuans-2(1H)-ox (543); 2-(4-(3-m3omnponun-2-(1,4,5-tpumernn-6-okco-1,6-
auruaponupunas-3-mi)- | H-nuppono[3,2-b Jnupuaun-5-un)nunepuaus- 1 -1mm)-N-
metunaueramun (544); 2-(4-(3-uzonpormn-2-(1,4,5-rpumeTnn-6-okco-1,6-TuruaponupuanH-3-
wn)-1H-niuppono[ 3,2-b]nupunun-S-un)nunepuaus- 1 -wn)-N,N-gumernnaneramun (545); 5-(5-(1-
(2-ruppoKCH-2-METUIIPOTTHI )TUNIepUANH-4-11)-3 -u3onponui- | H-nupposno[ 3,2-b [nupuama-2-
wn)-1,3,4-rpumernnmupunus-2(1H)-on (546); 1-(4-(3-uzomnponmi-2-(8-meTu-
[1,2,4]rpuazono| 1,5-aJmupunun-6-mi)-1H-nupponol[3,2-b | nupuaun-5-un ) nunepuaus- 1 -um)-2-
metuinponan-2-o1 (547); 1-(4-(3-m3onpomnmn-2-(8-merokcu-[1,2,4]rpuazonol 1,5-a]mupuaua-6-
wn)-1H-niuppono[ 3,2-b|nupuaus-S-un)nunepuans- 1 -1min)-2-MeTHImponan-2-0J1 (548); 2-
(mumernnamuHo)- 1-(4-(3-nzonponmn-2-(8-merokcu-[ 1,2,4 | rpuazono[ 1,5-a|nupunus-6-mn)-1H-
npposo|3,2-b jrupuaus-5S-un)munepuaus-1-un)sran-1-on  (549-550);  1-(4-(2-(7,8-ngumerni-
[1,2,4]rpuazono| 1,5-almupunun-6-ni)-3-usonpomnwi- 1 H-nmuppono[ 3,2-b Jnupunus-5-

W) IANEPUINH- | -11)-2-(IUMETUIIAMHUHO )3 TaH- 1 -OH (551); 6-(3-m3onpormi-5-(1-(2-
(MeTuncynbornT)sTII ) UnepuanH-4-nin)- | H-muppono( 3,2-b jnupunun-2-mn)-8-me Tri-
[1,2,4]rpuazono[1,5-almupunna  (552);  2-(4-(3-m3omponmn-2-(8-metmin-[1,2,4]|tpuazono| 1,5-
a|mpuauH-6-umn)- 1 H-uppono| 3,2-b jnupunus-5-un)nunepunus- 1 -un)anerorutpui (553); 6-(3-
uzonponui-S-(1-(2-(meruncynapdonmn)atun)nunepunun-4-mn)- 1 H-nuppono[ 3,2-b [mupuana-2-
un)-8-metokcn-[1,2,4]tpuazonol 1,5-alnupunna (554); 6-(3-m3onpormn-5-(1-(2-

(MeTuncynbpornT)TIN ) UnepuanH-4-ni)- | H-muppono| 3,2-b Jnupunun-2-wmn)-7,8-qumeTni-
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[1,2,4]rpuazono[1,5-almupunun (556); 2-(4-(2-(7,8-numernn-[1,2,4]rpuazono[ 1,5-a|mupunus-6-
uin)-3-u3onponui- | H-muppono[ 3,2-b Jnupunun-S-un)nunepuans- 1 -mn)aueronutpun (557); 2-(4-
(3-uzomponmn-2-(8-merokcu-[ 1,2,4]tpuazono| 1,5-a|nupuann-6-mn)- 1 H-nuppomno[ 3,2-
b]mupunun-5-un)nunepunns- 1 -mn)anerammun (558); 2-(4-(3-m3omnponuin-2-(8-meTni-
[1,2,4]rpuazono| 1,5-almupunun-6-nn)-1H-muppono|3,2-b jrupunus-5-un)munepuans- 1 -
win)aueramun (559); 2-(4-(2-(7,8-mumernn-[ 1,2,4]tpuazono[ 1,5-a|mupuauH-6-mi)-3-u30mpOnii-
1H-nmuppomnol[3,2-blnupunun-5-un)munepuaus-1-nn)aneramun  (560); 3-(4-(3-uzonpormi-2-(8-
metui-[1,2,4]rpuasonol 1,5-alnupunun-6-nn)-1H-muppono[3,2-b jrupunun-5S-un)nunepuaus-1-
un)-1-metunnupponunus-2-o1  (561);  3-(4-(3-uzonponun-2-(8-merokcu-[ 1,2,4]rpuaszono[1,5-
a|mupuaun-6-num)- 1 H-muppono|3,2-b Jnupunun-5-un)nunepuaus- 1 -mn)- 1 -MeTunnupponuiuy-2-
oH (562) 3-(4-(2-(7,8-numernn-[ 1,2,4]rpuazonol 1,5-a|nupunun-6-mmn)-3-usonpomnui-1H-
nupposno|3,2-b Jnupuann-5-un)nunepuaus- 1 -ui)-1-merunnupponuans-2-ox (563); 3-xmaop-5-(3-
m3onponui-S-(1-(rerparuapo-2H-nupan-4-un)nunepunun-4-un)- 1 H-nupposo[ 3,2-b mupuans-
2-un)-1,4-numerunnupuann-2(1H)-oH (564); 2-(4-(2-(5-xnop-1,4-numernin-6-oxco-1,6-
AUTHAPONUPUAMH-3-1i)-3-u3onponui- 1 H-nuppono[3,2-b mupunun-S-mn)nunepuans- 1 -nm)-N-
metunaueramun  (565);  3-xyop-5-(3-uzonponui-S-(1-(okceran-3-wn)nunepuaus-4-mn)-1H-
npposo[3,2-b Jnupunun-2-un)-1,4-numernmupunus-2(1H)-on  (566);  2-(4-(2-(5-xnop-1,4-
IUMETHIT-0-0KCO- 1,6-aurunponupuant-3-mn)-3-usonponui- 1 H-muppono[ 3,2-b Jnupunun-5-
wn)nunepuaus- 1-um)-N,N-numeTunaneraMusa (567), 3-xnop-5-(3-uzonponmn-5-(1-
nporuinnunepuauH-4-ui)- 1 H-nmuppoino[3,2-b Jnupunun-2-un)-1,4-numernnnupunus-2( 1 H)-on
(568); 3-xnop-5-(5-(1-uzobyTrnnmunepunus-4-un)-3-nzonporui- | H-nuppono[ 3,2-b [nupuamn-2-
wn)-1,4-mumermnnupuans-2(1H)-on (569); 3-xm0p-5-(5-(1-(auMeTHaruumT) nunepuInH-4-1)-
3-uzonponwi- 1 H-nmupposo[3,2-b|nupuann-2-un)-1,4-numernnnupuans-2(1H)-on - (570);  3-
xJ10p-5-(5-(1-(2-ruapOoKCU-2-METHIITP O )THITepU AN H-4-11)- 3 -u3onpomwi- | H-mupposo[ 3,2-
bmupunun-2-un)-1,4-qumermnnupunna-2(1H)-on  (571);  1-(4-(3-u3onponui-6-mermin-2-(8-
metui-[ 1,2,4]rpuazonol 1,5-almupunun-6-mn)-1H-muppono[ 3,2-b jnupunus-S-un)nunepuaus- 1 -
W1)-2-MEeTHIITPOTIaH-2-0J1 (572); 6-(6-¢prop-3-uzonpormi-5-(1-(2-
(MeTuncynbornT)sTIN ) TUnepuanH-4-ni)- | H-muppoino[ 3,2-b jnupunus-2-m)-8-Me Tok cu-
[1,2,4]rpuazono[ 1,5-almupunus (573); 6-(6-¢rop-3-uzonponuin-S-(1-(okceran-3-min)munepuanH-
4-nn)-1H-uppono(3,2-b Jrupunun-2-un)-8-merokcu-[ 1,2,4|rpuazono[ 1,5-almupunun (574); 6-
(3-m3omponun-6-metni-S-(1-(rerparunpo-2H-mupan-4-nn)nmunepuann-4-un )- 1 H-nuppono[ 3,2-
b]mupunun-2-nn)-8-merun-[ 1,2,4]rpuazono[ 1,5-aJmupunua  (575); 2-(numernnamuno)-1-(4-(3-
uzonponui-2-(8-merokcu-[ 1,2,4]rpuaszonol 1,5-almupuaun-6-nn)-6-mernn- 1 H-nuppoio[ 3,2-
b]mupunun-S-un)nunepunus-1-mn)stas-1-o1 (576); 2-(numeTunaMuHo)-1-(4-(6-prop-3-

uzonponui-2-(8-merokcu-[ 1,2,4]rpuazonol 1,5-almupunun-6-mn)-1H-muppono| 3,2-b jrupunus-
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S-mm)nmunepunns-1-nn)3rans-1-on (577); 6-(3-m3onpomnmi-6-mernin-5-(1-(okceran-3-
un)nunepuaud-4-un)-1H-nuppomnol 3,2-b Jnupuans-2-um)-8-metun-[ 1,2,4 | tpuazono[ 1,5-
a]mupuauH (578); 6-(3-m3onponmn-6-metni-S-(1-(okceran-3 -mn)nunepuanH-4-mn)- 1 H-
nuppono|3,2-b Jmupunnn-2-uin)-8-metokcu-[ 1,2,4|tpuazono| 1,5-a]mupunun (579); 2-(4-(6-dprop-
3-uzomnponmi-2-(8-metun-| 1,2,4]|tpuazono| 1,5-a]nupunun-6-mn)-1H-nupposno[ 3,2-b nupuamnn-
S-um)nmunepunus-1-nm)-N,N-numerunaneramun (580); 2-(4-(3-u3onponui-6-merun-2-(8-mMeTu-
[1,2,4]rpuazonol 1,5-a]mupunun-6-nn)-1H-nuppono[3,2-b Jnupunus-5-un)munepuaus- 1 -um)-
N,N-aumerunaneramun (581); 6-(6-¢prop-3-nzonpormn-5-(1-(2-
(MeTuncynppornT )3 THI ) TUnepuauH-4-nin)- 1 H-nuppono(3,2-b Jrupunun-2-mun)-8-meTui-
[1,2,4]rpuasono[ 1,5-aJnupunux (582); 2-(4-(6-¢prop-3-u3onponui-2-(8-MeToKCH-
[1,2,4]rpuasonol 1,5-a]mupunun-6-nun)-1H-nuppono[3,2-b Jnupunus-5-un)nunepuaus- 1 -un)-
N,N-aumerunaneramun (583); 2-(4-(3-m3omnponun-2-(8-meroxcu-[ 1,2,4]rpuazono[ 1,5-
a|mupuanH-6-n)-6-metui- 1 H-muppono[3,2-b Jnupuaun-5-un)nunepuaus- 1 -mr)-N,N-
JUMeTUJIaleTaMug (584); 2-(numeTrnamMuHo)- 1 -(4-(6-drop-3-uzonponmi-2-(8-metTu-
[1,2,4]rpuazono[ 1,5-a]nupunun-6-ui)-1H-muppono|3,2-b jnupunus-5-un)nunepuaus- 1 -
Wi)3TaH-1-oH (585); 2-(numeTnnamuHO)- 1 -(4-(3-u3onponun-6-meTui-2-(8-MeTui-
[1,2,4]rpunazonol 1,5-a]mupuann-6-un)-1H-nuppono[3,2-b | nupuaus-S-wn)nmunepunus- 1 -
un)atas-1-oH (586); 1-(4-(3-uzonponmi-2-(8-merokcu-[ 1,2,4]rpuazono[ 1,5-a]mupunuH-6-mi)-6-
metui- 1 H-nuppono[ 3,2-bnupunus-S-mn)nunepunus- 1 -mn)-2-metunnponan-2-on  (587); 6-(6-
¢Top-3-uzonponuin-5-(1-(okceran-3-wn)nunepuann-4-mn)- | H-nupposno[ 3,2-b [nupuaun-2-mi)-
8-merui-[1,2,4]rpuazonol 1,5-a]mupunus (588); 6-(3-m3onponun-6-merni-S-(1-(rerparunpo-2H-
npaH-4-un)nmunepuann-4-mn)- | H-nuppono[ 3,2-b [nupunus-2-mi)-8-MeToKCu-
[1,2,4]rpuazono[1,5-almupunms (589); 6-(3-uzonponmn-5-((1-meruanunepuauH-4-1a)METOKCH )-
1H-nmuppomnol[3,2-bnupunun-2-mn)-8-metokcu-[ 1,2, 4] tpuazono[ 1,5-a|lnupunun ~ (590);,  6-(3-
uzonponui-S-((1-(terparnapo-2H-nupan-4-wn)nmunepuann-4-mi)metokcu )- 1 H-mupposo[3,2-
b]mupunun-2-un)-8-merokcu-[ 1,2,4]rpuazono[ 1,5-almupumun (591);  6-(3-m3onponmi-5-((1-
U30MPOINIIA3€TUANH-3 -11)MeTOKCH)- | H-rtpponol 3,2-b Jnupuann-2-mn)-8-meTokcu-
[1,2,4]rpuazono[1,5-almupunua  (592); 6-(3-uzonpomnmi-5-((1-nponuimunepuanH-4-mi)OoKCH)-
1H-nmuppomnol3,2-blnupunun-2-mn)-8-metokcu-[ 1,2, 4|tpuazono[ 1,5-almupunun ~ (593),  6-(3-
uzonponui-S-((1-merunnunepunus-4-mn)okcn )- 1 H-nuppono[ 3,2-b | nupuann-2-mn)-8-mMeTni-
[1,2,4]rpuasono| 1,5-a]Jnupunux (594); 6-(3-m3omponmn-5-((1-(rerparunpo-2H-nmupan-4-
wi)aseruaun-3-min)okch)- 1 H-nupposno[3,2-b [mupunun-2-un)-8-merokcu-[ 1,2, 4rpuazono[ 1,5-
almupuanH (595); 6-(3-m3onpormmi-5-((1-meTrnazerunus-3-mn)okcu )- 1 H-muppono[ 3,2-
b]mupunun-2-nn)-8-merokcu-[ 1,2,4]rpuazono[ 1,5-almupunun (596); 1-(4-(((3-uzomponmn-2-(8-

metokcH-[ 1,2,4]rpuazono[ 1,5-a]mupunun-6-un)-1H-mupposno[3,2-b jmupuann-5-
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WJT)OKCH )METUJ ) TUNIEPUANH- | -1T)-2-MeTHIITPOnIaH-2-0J1 (597); 6-(3-m3ompommi-5-((1-
U3OMPONMIITUNIEpUANH-4-1T)MeTOKCH )- | H-tupposno| 3,2-b Jnupunus-2-mi)-8-mMeTokcu-
[1,2,4]rpuazono[1,5-almupunun (598); 1-(3-(((3-m3omponmn-2-(8-metokcu-[1,2,4]tpuazono| 1,5-
almapunuH-6-n1)- 1 H-tuppono| 3,2-b jnupunus-5-mn)okcn ) MeTrn)a3eTuanH- 1 -ui)-2-
METHJIIIPOMNAH-2-011 (599); 6-(3-m3onpomnui-5-((1-meTunnunepunus-4-un)okcu )- 1 H-
nuppoio 3,2-b Jmupunun-2-mn)-8-merokcu-[ 1,2,4|tpuazono| 1,5-a|mupunun (600), 6-(3-
usonponui-S-merokcu- 1 H-nuppono[ 3,2-b Jmupunun-2-nn)-8-merokcu-[ 1,2,4rpuazono[ 1,5-
almupugun  (601);, 2-(4-(((3-uzonpommn-2-(8-merokcu-[ 1,2,4rpuazono[ 1,5-a|mupunus-6-umn)-
IH-nmuppomnol[3,2-b]nupunun-5-un)okcu)mernn)nunepuans- 1 -mn)-N,N-qumerunaneramusg
(602); 6-(3-uzonponuin-5-((1-u3onponunnunepuans-4-mn)okcu)- 1 H-nuppono[3,2-b [nupuann-2-
un)-8-metokcu-[1,2,4]tpuazonol 1,5-a]lnupuann (603); 6-(3-m3onpormi-5-((1-(2-
(MeTuncynppOHUIT ) THN ) TUnepuanH-4-un)merokcu )- | H-nuppono[ 3,2-b [nupuaun-2-mn)-8-
mMeTokcu-[1,2,4]rpuazono[ 1,5-a]nupuaun (604), 4-((3-uzomnponui-2-(8-meTokcu-
[1,2,4]rpuazono[ 1,5-a]nupunun-6-mn)-1H-muppono[3,2-b Jnupunun-5-um)okcu)-N,N-
OUOPOMIILUKIOreKcan-1-amun (605, 611);  6-(3-m3onponmn-S-((1-nponunnunepuaun-4-
uin)metokcn)- 1 H-nuppono|[3,2-bmupuann-2-nn)-8-merokcu-[ 1,2,4 rpuazono[ 1,5-a]nupuanx
(606), 6-(3-momnponun-5-((1-(rerparuapo-2H-nupan-4-un)nunepuann-4-mn)oxcu)- 1 H-
npposo| 3,2-b Jnupunun-2-un)-8-metokcu-[ 1,2,4 | rpuazono| 1,5-a]nupunux (607), 6-(3-
uzonponui-S-((1-merunaszerunus-3-mn)merokcu)- | H-muppono[ 3,2-b  mupunus-2-mi)-8-
metokcu-[ 1,2,4]tpuazono[ 1,5-alnupunux (608); 2-(4-((3-uzonponui-2-(8-mMeTokcu-
[1,2,4]rpuazono[ 1,5-almupunun-6-nn)-1H-muppono[3,2-b jnupuauH-5-uin)okcu )munepuas- 1 -
wi)-N, N-qumeTunaneTaMmum (609), 4-((3-uzomnponui-2-(8-merokcu-[ 1,2,4]rpuaszono[ 1,5-
almupuauH-6-ni)- 1 H-tuppoino[3,2-b Jnupunun-5-um)okcu )-N,N- IHMETHIILHKIIOTeKCaH- | -aMuH
(610);  6-(3-u3onporun-S-((1-u3onponunazeTuanH-3-mi)okcn)- 1 H-nmuppono[ 3,2-b [mupuams-2-
wn)-8-metokcu-[1,2,4]tpuazono[ 1,5-ajmupumna -~ (612);  1-(4-((3-u3onponmn-2-(8-mMeTokcH-
[1,2,4]rpuazono| 1,5-almupunun-6-nn)-1H-muppono|3,2-b jnupuauH-5-uin)okcu ) munepuas- 1 -
W1)-2-MEeTHIITPOTIaH-2-0J1 (613); 4-((3-m3ompomnui-2-(8-merokcu-[ 1,2,4]rpuazono| 1,5-
almapuaun-6-n1)- 1 H-tuppono[3,2-b Jnrupunun-5-un)okcu )-N,N- IHMETHIILHUKIIOTeKCaH- | -aMUH
(614); N-(3-(2-(7,8-gumernn-[ 1,2,4]rpuazonol 1,5-almupuann-6-mn)-3-u3onpomnui-1H-
nppoo| 3,2-b jmupuans-5-un)uuknolytin)-2-(numerniaamMuHo )-N-metrnaneramun (615); 3-(3-
uzonponui-2-(8-merokcu-[ 1,2,4]rpuazonol 1,5-almupunun-6-mn)-1H-muppono| 3,2-b jrupunus-
5-m)-N-((3-meTnnokceraH-3-1i1)MeTHI)IUKI00y TaH- 1 -aMUH (616); 3-(2-(7,8-numernn-
[1,2,4]rpuazono| 1,5-almupunun-6-ni)-3-uzonpomnwi- 1 H-nmuppono[ 3,2-b Jnupunus-5-
wn)uukinodyran-1-amun - (617);  3-(2-(7,8-numernn-[ 1,2,4rpuazono[ 1,5-a]mupunus-6-mumn)-3-

usonponui- 1 H-muppomno[3,2-b Jmupuann-5-mn)-N,N-qumerninuuknoOyran- 1 -amun (618-623); 2-
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(mumerunamuno)-N-(3-(3-m3onponun-2-(8-merokcu-[ 1,2,4]rpuazono| 1,5-almupuaun-6-nm)-1H-
nupposno|3,2-b jmupuann-S-um)uuknodytun)aneramun (619,  638);  3-(3-uzonmpommi-2-(8-
metokcH-[ 1,2,4]rpuazono[ 1,5-a]mupunun-6-un)-1H-muppono[3,2-b Jmupunus-5-mn)uuknoOyras-
l-amua  (620);,  3-(2-(7,8-numernn-[1,2,4rpuaszono[ 1,5-a]mupunus-6-un)-3-uzonponui-1 H-
nupposno| 3,2-b lmupunns-5-nim)-N-metnn-N-(2-(meTuncynb( OHII )3 THIT)IUKI00y TaH- 1 -aMuH
(621, 636); 2-((3-(2-(7,8-mumetnn-[1,2,4]rpuazono[ 1,5-a]mupunun-6-umn)-3-uzonponui-1 H-
nuppono|3,2-b jmupuans-5-um)uuknoOytun)(merun)amuHo)-N,N-qumernnaneramun (622); 3-(2-
(7,8-numernn-[1,2,4rpuaszono[ 1,5-a]mupunnun-6-un)-3-nzonponui- 1 H-nuppono[ 3,2-
b]mupunun-5-nm)-N-(2-(MeTnicynbh OHWI )3 T IUKI00yTaH- 1 -amuH (624); 2-(AMMeTUIaMUHO)-
N-(3-(3-nzonponun-2-(8-metokcu-[ 1,2,4]tpuazono[ 1,5-a]nupuann-6-un)-1H-nuppono[ 3,2-

b JmupuanH-5-wn)aukinooy Tin)-N-MeThiiane raMmuz (625, 630); 3-(2-(7,8-numern-
[1,2,4]rpuasonol 1,5-a]mupunun-6-nmn)-3-uzonponui-1H-nmuppono[3,2-b Jnupunnn-5-mm)-N-
metui-N-((3-meTunokceras-3-mi)MeTun ) uukiodytas-1-amun  (626); 2-((3-(3-m3omponmi-2-(8-
metokcH-[ 1,2,4]rpuazono[ 1,5-a]nupunun-6-un)-1H-mupposno[3,2-b Jnupuaun-5-
win)uukiaooytmn)(mMeriin)amuao)-N,N-numerunaneramun ~ (627);  2-((3-(3-m3omponmi-2-(8-
metokcu-[ 1,2,4]rpuazono[ 1,5-a]mupunun-6-un)-1H-muppono[3,2-b Jnupunun-5-

W) LUKJIO0Y THIT)aMIHO )-N-MeTHUIalle TaMH (628); 3-(3-uzonponui-2-(8-MeToKCH-
[1,2,4]rpuazono[ 1,5-alnupunun-6-mi)-1H-muppono[3,2-b Jnupunun-5-mum)-N,N-
IMMeTWILMKIoOyTan-1-amun (629,  639),  2-((3-(2-(7,8-numeTnn-[1,2,4]rpuazono[ 1,5-
a]|mupuanH-6-1n)-3-u3onponui- 1 H-muppono[ 3,2-b Jmupunus-5-wn)uuknoOytun)amuHo )-N-
metunaueramun  (631); N-(3-(3-m3onponmn-2-(8-metokcu-[ 1,2,4]tpuazonol 1,5-a]mupuamnn-6-
wn)-1H-niuppono[3,2-b|nupunun-S-un)uukiaodytun)rerparuapo-2H-mupan-4-amun (632); 3-(2-
(7,8-numernn-[ 1,2,4]rpuazono[ 1,5-a]nupunnn-6-un)-3 -uzonponui- | H-nuppono[ 3,2-
b]mpunun-5-nm)-N,N-6uc((3-meTmnokceran-3-mwi)MeTwn)uukiaodyras-1-amun - (633);  3-(3-
uzonponui-2-(8-merokcu-[ 1,2,4]rpuazonol 1,5-almupunun-6-mn)-1H-muppono[ 3,2-b jrupunus-
5-u)-N-(2-(meTuncynbGOHU )3T )UUKIIOOy TaH- | -aMUH (634); N-(3-(2-(7,8-numeTu-
[1,2,4]rpuazono| 1,5-almupunun-6-ni)-3-usonpomnwi- 1 H-nmuppono[ 3,2-b Jnupunms-5-
wn)uuknodytuin)rerparuapo-2H-nupan-4-amun  (635); 3-(2-(7,8-numernn-[1,2,4]rpuaszono[1,5-
a|mupuauH-6-n1)-3-u3onponwi- 1 H-mupporno[ 3,2-b Jmupuans-5-mn)-N-((3-merunokceras-3-
wi)MeTwi)uukiaodyran-1-amua  (637);  3-(3-msonpormin-2-(8-merokcu-[1,2,4]rpuaszono[1,5-
a|mapuauH-6-n1)- 1 H-tuppoino| 3,2-b Jnrupunus-5-nim)-N-metmn-N-(2-

(MeTHICY T OHMIT )3 THIT )UUKJIO0y TaH- | -aMUuH (640, 642), 1-((3-(2-(7,8-numeTni-
[1,2,4]rpuazono| 1,5-almupunun-6-ni)-3-uzonpomnwi- 1 H-nmuppono[ 3,2-b Jnupunus-5-

W) IUKJI00Y THIT)(METHIT)aMUHO)-2-MeTrimponan-2-on - (641);  3-(3-uzonponun-2-(8-mMeTokcH-

[1,2,4]rpuazono| 1,5-a]mupunun-6-mn)-1H-niuppono[3,2-b | mupunus-S-m)-N-metwn-N-((3-
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METHJIOKCETaH-3 -1 )METHIT ) IUKII00yTaH- | -aMuH (643); N-(3-(2-(7,8-numeTn-
[1,2,4]rpuazono[ 1,5-almupunnn-6-ni)-3-uzonpomnwi-1 H-nmuppono[ 3,2-b Jnupunus-5-
W) IIUKJIO0Y THIT)-2-( TMMETHIIAMUHO )aLl€TAMU T (644);, 2-(3-(3-u3omnpornui-2-(8-MeToKCH-
[1,2,4]rpuazono[ 1,5-a]mupunun-6-nn)-1H-muppono[3,2-b jnupunus-5-un)azernans-1-
win)aueramun (645); 2-(3-(2-(7,8-numernn-[1,2,4]tpuazono[ 1,5-a|mupuauH-6-1mi)-3-u30mpOoniI-
1H-nmuppomnol[3,2-blnupunun-5-un)azernaun-1-nn)aneramun  (646);  6-(3-uzonponmn-5-(1-(2-
(MeTunCynp(pOHNIT)ITHI )a3eTUANH- 3 -1)- 1 H-uppono( 3,2-b Jnupunun-2-ni)-8-MeToKCH-
[1,2,4]rpuazono[ 1,5-a|nupuans (647, 653); 6-(5-(azeruaun-3-mn)-3-u3onponmi- 1 H-
nuppoio| 3,2-b Jmupunun-2-mn)-8-merokcu-| 1,2,4|rpuazono| 1,5-a|mupunun (648), 6-(5-
(asernaun-3-mn)-3-usonponui- 1 H-muppono|[3,2-b Jrupunun-2-umn)-7,8-numerni-
[1,2,4]rpuasono[1,5-alnupunun (649); 1-(3-(2-(7,8-numernn-[1,2,4]rpuaszono[ 1,5-a|nupunus-6-
un)-3-uzonponui- | H-nuppono[3,2-b Jnupunun-5S-un)azeTunus- 1 -mn)-2-(AuMeTunaMmuHo )3 TaH- 1 -
OH (650); 6-(5-(1-((1H-1,2,3-Tpuazon-4-mi)MeTui)azeTuAuH-3 -1mi)-3-u3onpomnui- 1 H-
npposo| 3,2-b Jnupunun-2-un)-8-metokcu-[ 1,2,4 | rpuazono[ 1,5-a]nupunux (651); 2-
(mumernnamuHo)-1-(3-(3-u3onponmin-2-(8-merokcu-[ 1,2,4]tpuaszonol 1,5-a]Jnupunun-6-umn)-1H-
npposo|3,2-b Jnupunus-5-un)azeruaus- 1 -un)atas-1-on (652), 1-(3-(2-(7,8-numeTmn-
[1,2,4]rpunazonol 1,5-a]mupuann-6-umn)-3-usonponmi- 1 H-nuppono[ 3,2-b | mupunun-5-
wn)azeTuauH- 1 -un)-2-merunnponan-2-oa  (654); 6-(3-uzonponui-5-(1-uzonponunazeTuanHa-3-
wn)-1H-niuppono[3,2-b|nupunun-2-un)-8-merokcu-[ 1,2,4]rpuazono[ 1,5-alnupunun (655); 6-(3-
uzonponmi-S-(1-u3onponunazerunus-3-uwn)- 1 H-nuppono[3,2-bnupuaun-2-un)-7,8-numeTni-
[1,2,4]rpuazono[1,5-almupunun  (656); 1-(3-(3-u3onmponmn-2-(8-metokcu-[1,2,4]tpuazono|1,5-
almupunuH-6-ni)- 1 H-uppono| 3,2-b Jnupunus-5-un)azeruans- 1 -u)-2-MeTHinpomnas-2-01
(657); 2-(2-(7,8-numetmn-[ 1,2,4]rpuazono[ 1,5-a]mupunun-6-mn)-3-uzonponui- | H-muppono[3,2-
b mupunuH-5-ni)-4-u3onponuiMophoTuH (658); 2-(3-uzonponui-2-(8-MeToKCcu-
[1,2,4]rpuazono[ 1,5-aJmupunun-6-mi)-1H-niupposno[3,2-b mupunun-S-un)-4-(terparunpo-2H-
npaH-4-un)MopouH (659); 4-nzonponmi-2-(3-uzonponui-2-(8-MeToKCH-
[1,2,4]rpuazonol 1,5-almupunun-6-nn)-1H-muppono| 3,2-b jmupunun-5-un)mopdonun (660); 2-(3-
uzonponui-2-(8-merokcu-[ 1,2,4]rpuazonol 1,5-almupunun-6-mn)-1H-muppono| 3,2-b jrupunus-
5-un)-4-metunmopdonun  (661);  2-(2-(7,8-gumernn- 1,2,4]rpuazonol 1,5-almupuaun-6-mn)-3-
usonponui- 1 H-mupponol 3,2-b Jnupuann-5-mn)mopdonun (662); 1-(2-(2-(7,8-mumernn-
[1,2,4]rpuazono| 1,5-almupunun-6-ni)-3-uzonpomnui- 1 H-nmuppono[ 3,2-b Jnupunus-5-
wn)MopdoarHo)-2-(numeTnnaMuHo0)3Tal-1-o8  (663); 2-(2-(7,8-numernn-[1,2,4]rpuaszono[1,5-
a|mupuauH-6-n1)-3-m3onpomnwi- 1 H-nmuppono[ 3,2-b jrupunus-5-un)-4-(rerparunpo-2H-mupan-4-
un)MopdonuH (664); 5-(3-m3omponmn-5-(4-merunmopdonun-2-un)- 1 H-mupposno[ 3,2-

blmupunun-2-un)-1,3-qumermnnupuana-2(1H)-on  (665);  2-(3-u3onponmi-2-(8-MeTokcu-
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[1,2,4]rpuazono| 1,5-almupunun-6-nn)-1H-muppono[3,2-b jnupunun-5-um)mopponun (666, 671,
676); 5-(3-uzonponui-5-(4-(okceran-3-mn)mopdonun-2-un)- | H-mupposno[3,2-b jnupunus-2-mn)-
1,3-gumernnmupunun-2(1H)-on  (667), 2-(numernnamuno)-1-(2-(3-u3onponun-2-(8-mMeTokcH-
[1,2,4]rpuazonol 1,5-almupunnn-6-nn)-1H-muppono|3,2-b jrupunun-5-un)mopdonnHo)stas-1-
OH (668); 5-(3-m3omnponun-5-(mopdonun-2-un)-1H-nmupponol[ 3,2-b jnupuann-2-mn)-1,3-
mumerunnupuauH-2(1H)-on (669, 675, 679); 2-(2-(2-(1,5-numernn-6-okco-1,6-
AUTUAPONTUPUINH-3 -11)-3-u3onponui- 1 H-nmuppono[ 3,2-b Jnupunun-5-
un)Mopdomuno)aneronurpun  (670);  3-(numermnamuso)-1-(2-(3-u3onponun-2-(8-meTokcH-
[1,2,4]rpuazono[ 1,5-a]mupunun-6-nun)-1H-muppono|[3,2-b jnupunus-5-um)mopdonuno)nponan-
1-on (672); 2-(2-(7,8-numernn-[ 1,2,4|rpuaszono[ 1,5-a]mupunus-6-umn)-3-uzonponui-1 H-
nuppoio| 3,2-b Jmupunun-5-mn)-4-metunmopdonun (673); 2-(2-(7,8-numeru-
[1,2,4]rpuasonol 1,5-alnupunun-6-nn)-3-usonponui-1H-nmuppono[3,2-b jnupunun-5-wmm)-4-(2-
(MeTuCcy b OHII )3 THIT)MOPHOTHH (674); 5-(5-(4-(numeTmnrauunn)MopGonuH-2-1)-3 -
m3onponui- 1 H-muppoio[3,2-bnupuann-2-nn)-1,3-qumernnnupunusa-2(1H)-on  (677);  5-(3-
u3onponui-S-(4-uzonponunmopdonun-2-mn)- 1 H-nuppono[ 3,2-b jnupuaun-2-um)-1,3-
mumerwimupuaua-2(1H)-on  (678);  6-(3-m3onponun-5-(nunepasun-2-un)- 1 H-nuppoio[ 3,2-
b]mupunun-2-un)-7,8-gumetmn-[ 1,2,4]tpuasono| 1,5-a]nupuaun  (680); 6-(3-uzomponun-5-(2-
(munepunus-1-wn)atun)-1H-mupposno[3,2-b Jnupunun-2-un)-8-metun-[ 1,2,4 | tpuazono[ 1,5-
almupunu (681); 6-(3-nzonponmi-5-(2-(munepunus- 1 -un)stun)-1H-nuppono[ 3,2-b [mupuaun-2-
wn)-8-metokcu-[1,2,4]tpuazono[ 1,5-aJmupununa  (682);, 2-(3-(2-(3-m3onpomnun-2-(1-merun-1H-
npposo|2,3-b Jmupunun-3-un)- 1 H-muppoio[ 3,2-b | mupuans-S-un)atun)azetuaus- 1 -mm)-N,N-
mumetmnanetamun (683); 3-uzonponui-2-(1-merun-1H-nupposno[ 2,3-b]nupunus-3-mn)-5-(2-(1-
(2-(meTuncynb(oHmT )3 TII )a3eTUANH-3-11)3Tui)- | H-tupposno[ 3,2-b jnrupunun (684); 1-(3-(2-(2-
(7,8-numernn-[ 1,2,4]rpuazono[ 1,5-a]nupunus-6-un)-3 -uzonponui- | H-nuppono[3,2-
bmupunun-5-un)sTIi)azeTuanH- 1 -nn)-2-(quMeTniaMuHo )aTal-1-on (685); 6-(3-uzonponmi-5-
(2-(1-(okceran-3-un)azeruanH-3-wi)3tun)- | H-muppomno|[ 3,2-b jnupuann-2-mn)-7,8-numernn-
[1,2,4]rpuazono| 1,5-a]nupunux (686-687); 6-(5-(2-(1-((1H-1,2,3-Tpuazon-4-
WJT)METHIT)a3€TUANH-3-11)3TT)-3-r3onponii- | H-mupposno| 3,2-b Jnupunns-2-mi)-8-meTokcu-
[1,2,4]rpuasono| 1,5-a]lnupunux (688); 2-(3-(2-(3-uzonponmi-2-(8-mMeTokcu-
[1,2,4]rpuazono[ 1,5-a]mupunun-6-nun)-1H-muppono[3,2-b jnupunus-5-un)stun)azeTuan- 1 -wm)-
N,N-mumerunaueramun  (689); 5-(2-(a3eruanH-3-1n)3TI)-3-u30nponui-2-(1-mermn- 1 H-
nppoo|2,3-b Jmupuann-3-un)-1H-muppono[3,2-b]mupuaua  (690); 3-usonpomnmn-2-(1-merni-
IH-nmuppomno[2,3-blnupunun-3-mn)-5-(2-(1-((3-meTrnokceTaH-3-1i1)MEeTHI )a3e TH TN H-3 -
un)atn)-1H-muppono[3,2-bJmupunun  (691); 6-(5-(2-(asernann-3-mn)atun)-3-uzonponui-1 H-
nuppoo|3,2-b Jmupunnn-2-un)-7,8-qumerni-[ 1,2,4]rpuazonol 1,5-almupunua (692); 1-(3-(2-(3-
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uzonponui-2-(8-merokcu-[ 1,2,4]rpuazonol 1,5-almupunun-6-mn)-1H-muppono| 3,2-b jrupunus-
S5-mn)sTHIT)a3eTHINH- 1 -1i)-2-MeTHIIPOTIaH-2-0J1 (693); 3-uzonporun-2-(1-merun-1H-
npposo| 2,3-b Jmupuann-3-um)-5-(2-(1-(oxceran-3-mn)azerunun-3-un)stin)- | H-nuppono[ 3,2-
blmupumun  (694), 6-(3-uzonponui-5-(2-(1-(2-(meTuncynbhOHII)3 THIT)a3€THIUH-3 - 1T )3 THII)-
1H-nmuppomnol3,2-blnupunun-2-un)-7,8-numernn-| 1,2,4rpuazono[ 1,5-aJnupunun (695); 2-(3-(2-
(2-(7,8-gumernn-[1,2,4]rpuazonol 1,5-alnupunun-6-mn)-3-usonpomnui- 1 H-muppono[ 3,2-
b]mupunun-5S-un)syTrn)azeruans-1-nn)-N,N-numernnaneramun  (696);  6-(5-(2-(azerunun-3-
)3T )-3-usonponmi- 1 H-nupposno[ 3,2-b | mupuana-2-un)-8-merokcu-[ 1,2,4rpuazono[ 1,5-
almupugun  (697); 6-(3-uzonponmn-5-(2-(1-(2-(MeTuncyabpOHUIT ) THI)a3e TUAUH-3 - U )3 THII )-
IH-nuppomnol[3,2-b]nupunun-2-un)-8-meroxcu-[ 1,2,4|tpuazono[ 1,5-alnupunnn (698); 2-
(mumerunamuno)- 1-(3-(2-(3-u3onponuin-2-(8-merokcu-[ 1,2,4]rpuaszono[ 1,5-a|mupuaun-6-nm)-
1H-nuppomnol[3,2-b]nupunun-5-un)stun)azerunus- 1 -un)stas-1-on (699); 6-(3-uzonpornmi-5-(2-
(1-(oxceran-3-mn)azetTuauH-3-un)>tin)- 1 H-muppono[ 3,2-b [mupuaun-2-mi)-8-MeToKCH-
[1,2,4]rpuazono[ 1,5-a]mupunux (700, 1-(3-(2-(2-(7,8-gumetnn-[ 1,2,4]rpuazono[ 1,5-
a|mupuanH-6-m)-3-u3onponmi- | H-nuppoino[ 3,2-b Jrupuaun-5-un)stun)azernaus- 1 -mi)-2-
metuinponan-2-oa (701); 6-(3-m3onponui-5-(2-(1-((3-MeTunokceTan-3-uin)MeTHI )a3eTUANH-3 -
un)atuin)- 1 H-muppono[ 3,2-b jnupunun-2-un)-7,8-gumernn-| 1,2,4]tpuazono| 1,5-a|nupuaux
(702);  2-(mumerunamuHo)-1-(3-(2-(3-uzonponmi-2-(1-merun-1H-nupposno[2,3-b [nupuamn-3-
wn)-1H-niuppono[3,2-b|nupunun-S-un)sii)aseruans- 1 -un)atan-1-ou (703); 5-(2-(1-((1H-1,2,3-
TPHA30JI-4-HJT)METHIT )a3e TUANH-3 - U1 )3THI ) -3 -u3onponui-2-(1-merwn- 1 H-nuppono[ 2,3 -
b]mupunun-3-un)- 1 H-muppono[3,2-b Jnupunun (704), 6-(5-(2-(1-((1H-1,2,3-Tpuazon-4-
WJT)METHIT)a3€TUAMH-3-11)3 T )-3-u3omnponii- | H-muppoino| 3,2-b  mupunus-2-un)-7,8-qume -
[1,2,4]rpuazono| 1,5-alnupunux (705); 6-(3-m3omnpomnui-5-(2-(1-((3-merunokceran-3-
WJT)METHT)a3eTUANH-3-11)3Ti)- | H-rupposno| 3,2-b [nupunus-2-mi)-8-meTokcu-
[1,2,4]rpuazono[1,5-aJmupununa (706); N-(3-(3-uzomponmi-2-(8-metokcu-[1,2,4]Tpuazono| 1,5-
a|mupunuH-6-un)- 1 H-upposno| 3,2-b Jnupunus-5-wn)uukinones ) rerparunpo-2H-nmupan-4-
amua (707, 710, 721, 727), 2,2'-((3-(3-u3onporun-2-(8-merokcu-[1,2,4]rpuaszomno[1,5-
almpuauH-6-n1)- 1 H-tupposno| 3,2-b Jnupunus-5-un)uukinoneH T )asan i) quaneramun (708,
720);  3-(3-uzonponma-2-(8-merokcu-[1,2,4]tpuazono| 1,5-a]nupuann-6-mn)-1H-nmuppono[3,2-
b]mpunun-5-n)-N-(2-(MeTnicy b OHII )3 THIT)LUKJIONeHTaH- | -amuH (709); 3-(3-uzonponui-2-
(8-merokcu-[1,2,4]tpuazono[ 1,5-a]nupunun-6-mn)-1H-muppono[3,2-b mupunun-5-mm)-N-((3-
METUJIOKCETaH-3-Wi)MeTHn)unukionenTan-1-amun (711, 718, 728); 2-(numernnamuao)-N-(3-(3-
uzonponui-2-(8-merokcu-[ 1,2,4]rpuazonol 1,5-almupunun-6-mn)-1H-muppono| 3,2-b jrupunus-
S-mm)uuknonentun)aueramun (712); 2,2'-((3-(3-msonponmn-2-(8-merokcu-[ 1,2,4]rpuazomnol 1,5-

a|mupuauH-6-n1)- 1 H-tuppono| 3,2-b JnupuanH-5-1i1) HUKIOTIEH T )a3aH NI ) THALIE TOHU T PHIT
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(713,  730);  N-(3-(3-uzonporun-2-(8-merokcu-[1,2,4]tpuaszono[ 1,5-a]mupunus-6-mn)-1H-
npposo| 3,2-b jnupuanH-5-un)uuknonenTn)- | -metmmunepuanH-4-kapookcamun (714); N-(3-
(3-uzomponmn-2-(8-merokcu-[ 1,2,4]tpuazono| 1,5-a|nupuann-6-mn)- 1 H-nuppomno[ 3,2-
b]mupunun-S-un)uukiaonesTun)okcerad-3-amua -~ (715);  2-((3-(3-m3onpommin-2-(8-meTokcu-
[1,2,4]rpuazonol 1,5-almupunna-6-nn)-1H-muppono[3,2-b mupuaun-5-
WUT)LIVKJIOTIEHTHJT )aMUHO )aLle TOHU TP T (716); 3-(3-m3onpomnui-2-(8-MeTokcu-
[1,2,4]rpuazomno| 1,5-aJmupunun-6-mn)-1H-mupposnol[3,2-b | mupuamn-5-mi)-N,N-Ouc(2-
(MeTuncynppoHNUIT)ITHN )uuKIoneHTasn- 1 -amun (717, 726); 2-((3-(3-uzonponun-2-(8-meTokcu-
[1,2,4]rpuasonol 1,5-alnupunun-6-nn)-1H-muppono[3,2-b mupuaun-5-
W) LUKJIONeHTII ) aMuHO )-N-metunaneramun (719, 725); 2,2'-((3-(3-uzonponun-2-(8-meTokcu-
[1,2,4]rpuasonol 1,5-alnupunun-6-nn)-1H-muppono[3,2-b mupuaun-5-
wn)uuksonenTun)azasanmn)ouc(N,N-numerunaneramun) (722); N-uzonpomnui-3-(3-u3onpomnui-
2-(8-merokcu-[ 1,2,4rpuazono[ 1,5-a]nupunun-6-un)- 1 H-mupposno[ 3,2-b Jnupunun-5-
wn)uuknonentan-1-amun  (723); N-(1-uuknonponunstui)-3-(3-u3onponui-2-(8-MeToKCH-
[1,2,4]rpuazono[ 1,5-almupunun-6-un)-1H-muppono[3,2-b Jnupunus-5-un)uukionentan- 1 -aMuH
(724); N-(3-(3-uzomponun-2-(8-merokcu-[ 1,2,4]rpuazono| 1,5-a]mupuann-6-mn)-1H-
nuppodo[3,2-b Jnupuans-5-nn)uukioneHTun)-2,2-numerunrerparuapo-2H-nupan-4-amun
(729), 3-uzonponui-N-(1-uzonponmnmmunepuaus-4-un)-2-(8-merokcu-[ 1,2,4]rpuasomnol 1,5-
almupuauH-6-n1)-6-metui- 1 H-nuppono[3,2-b [mupuams-5-kapOokcamusg (731); N-(2-
(mumMeTHIaMHuHO)3THN )-3-u3onponui-2-(8-merokcu-[ 1,2,4 | rpuazono[ 1,5-a Jnupunus-6-umn)-N, 6-
mumetwi- 1 H-muppono| 3,2-b Jnupunun-5-kapbokcamun (732); 1-(4-(3-u3onponmn-2-(8-meTokcu-
[1,2,4]rpuazono[ 1,5-almupunun-6-ni)-6-merui- 1 H-muppono[3,2-b | mupuams-S-
kapOoHwI)munepasun-1-mn)aran-1-on (733); 3-uzonponui-2-(8-merokcu-[1,2,4]rpuazonof1,5-
almapuauH-6-u1)-N,6-mumernn-N-(3,3,3-tpudropnponun)- 1 H-mupposno[ 3,2-b Jnupunun-5-
KapOokcamuz (734); 6-(3-m3omnponmi-5-(1-(munepunun-4-mn)-1 H-nupazon-4-mn)-1H-
npposo| 3,2-b jnupunnn-2-un)-8-metuin-[ 1,2, 4] rpuazono[ 1,5-a]mupunun  (735);  4-(2-(4-(3-
uzonponui-2-(8-mermin-[1,2,4]rpuasonol 1,5-aJmupuaun-6-mn)- 1 H-nuppono[ 3,2-b jmupunun-5-
wn)-1H-nupazon-1-un)ytam)mopponun (736); (2S,5R)-1-(2-{7,8-numernn-[1,2,4]rpuazono[1,5-
almupuauH-6-un }-3-(nponan-2-mn)- 1 H-muppono[3,2-b jnupunus-5-mn)-2, S-tuMe THnunepasuH
(737); 1-[(2R,55)-4-(2-{7,8-numeTun-[ 1,2, 4]tpuazono[ 1,5-a|nupuann-6-mn } -3-(mponax-2-wi)-
1H-nmuppomnol[3,2-blnupunun-5-un)-2,5-numernnnunepasus- 1 -ui|-2-(mupponuans- 1 -mn)stan-1-
o (738); 1-[(2R,55)-4-(2-{7,8-numernn-[1,2,4]rpuazonol1,5-almupuann-6-nn}-3-(nmponan-2-
un)-1H-nuppono[3,2-b|nupunun-5-nn)-2,5-aumerunnunepasus- 1 -mi | -3 -(mupponuaus- 1 -
uwn)nponad-1-oun (739); 2-(2-{7,8-numernn-[ 1,2,4]rpuazonol 1,5-almupuann-6-nn}-3-(nmponan-2-
wn)-1H-muppono[3,2-b|nmupunun-5-nn)-2,6-nuazacrnupo[3.3Jrentan  (740); 2-(2-{7,8-mumern-
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[1,2,4]rpuazono[ 1,5-almupunun-6-nn }-3-(nponan-2-wn)- 1 H-muppono| 3,2-b  mupunus-5-nm)-6-
MeTu-2,6-nuasacnupol 3.3 Jrentan (741); 2-[6-(2-{7,8-numeTun-[1,2,4]tpuazono[ 1,5-
a|mupuaun-6-n1}-3-(nponan-2-un)-1H-muppono|3,2-b Jmupunun-5-numn)-2,6-
nuazacnupo[3.3 Jrentan-2-mi]-N,N-numerunaneraMmus (742), 1-[6-(2-{7,8-mumerm-
[1,2,4]rpuazono[ 1,5-a]mupunnn-6-nn}-3-(nponan-2-mn)-1H-muppomno( 3,2-b [ nupunun-5-numn)-2,6-
nraszacriupol3.3 JrenTan-2-mi|-2-(IUMETUIAMUHO)3TaH- 1 -OH (743); 2-(2-{7,8-qumernn-
[1,2,4]rpuazonol 1,5-a]mupunun-6-nn}-3-(nponan-2-mn)-1H-muppono| 3,2-b nupunus-5-num)-6-
atun-2,6-nuazacimpo| 3.3 renran  (744); 6-(2-{7,8-numerun-[1,2,4]tpuazomno| 1,5-a]mupuamnn-6-
un }-3-(nponan-2-un)- 1 H-nuppono[ 3,2-bmupuaun-5-mn)-2-azacnupo[ 3.3 Jrentan (745); 1-[6-(2-
{7,8-numernn-[1,2,4rpuaszono[ 1,5-a]mupunun-6-un } -3-(nponan-2-un)-1H-nupponol 3,2-
b]mupunun-5-un)-2-azacnupo| 3.3 Jrenran-2-un]-3-(numerunamuno)ponan-1-on  (746);  1-
[(1R,5S)-8-(2-{7,8-numeTtn-[1,2,4]rpuazono| 1,5-a]nupunaun-6-un } -3-(npomnan-2-un)- 1 H-
npposio[ 3,2-b Jnupunun-5-un)-3,8-auazaduiukio[3.2. 1 Jokran-3-un|-2-(AMMe THIAMHUHO )3 TaH-
l-on (747); (1R,5S5)-8-(2-{7,8-numerun-[1,2,4]rpuazono[1,5-a]nupunun-6-mn}-3-(nponan-2-
wn)-1H-iuppoio[3,2-b]nupuans-5-nn)-3-(2-merancynbGoHmms vn)-3, 8-
nrazaduukio[3.2.1]okran (748); 3-[(1R,5S)-8-(2-{7,8-numeTmn-[1,2,4]Tpuazono[ 1,5-
a|mupuanH-6-nin} -3-(nponan-2-uin)- 1 H-nuppono[3,2-b | nupunun-5-mn)-3,8-
nrazaduukio[3.2. 1]okran-3 -1 | nponaHamug (749); 1-[(1R,5S)-3-(2-{7,8-numeTH-
[1,2,4]rpuazono[ 1,5-almupunun-6-ni}-3-(nponan-2-un)- 1 H-nuppoino[ 3,2-b [nupunun-5-un)-3,9-
nrazaduukio[3.3. 1 JHoHan-9-un|-2-(mumerunamuno)atan-1-on  (750);  (1R,5S)-3-(2-{7,8-
mumetw-[ 1,2, 4] tpuazono[ 1,5-a]mupuann-6-min § -3-(nponas-2-uin)- | H-nupposnol 3,2-b Jmupuaus-
5-mn)-9-(2-merancynbpoHnasTII)-3,9-1nazadburmkio3.3.1]aonan (751); 1-[(3S,55)-4-(2-{7,8-
mumetwi-[ 1,2 4] tpuazono[ 1,5-a]mupuann-6-min § -3-(nponas-2-uin)- | H-nupposnol 3,2-b Jnupuams-
5-un)-3,5-mumernnnunepasus- 1 -mn|-2-(qumerninamuHo)atal-1-on (752); 3-[(3S,55)-4-(2-{7,8-
mumetwi-[ 1,2 4] tpuazono[ 1,5-a]mupuann-6-min § -3-(nponas-2-uin)- | H-nupponol 3,2-b Jnupuans-
5-mn)-3,5-mumernnnunepasus- 1 -ui|nponanaMun (753); 1-[(1R,5S)-3-(2-{7,8-numeTni-
[1,2,4]rpuazono[ 1,5-a]mupunun-6-ni}-3-(nponan-2-wn)-1 H-muppoino( 3,2-b [nupunun-5-umn)-3,6-
mrazadumkiio[3.1.1]renran-6-mn|-2-(qumerninamuHo)atan-1-on  (754);  (1R,5S)-3-(2-{7,8-
mumetw-[ 1,2 4] tpuazono[ 1,5-a]mupuann-6-un § -3-(nponas-2-uin)- | H-nupposnol 3,2-b Jmupuans-
5-un)-6-(nponan-2-un)-3,6-nuazabunmkio[3.1.1]renran (755); 3-[(1R,5S)-3-(2-{7,8-numerm-
[1,2,4]rpuazono| 1,5-almupunnn-6-nn}-3-(nponan-2-wn)-1 H-muppono( 3,2-b [nupunun-5-umn)-3,6-
nrazadumkiio[3.1.1]renran-6-wn | nponanaMun (756); (3S,55)-1-(2-{7,8-numeTm-
[1,2,4]rpuazono[ 1,5-almupunnn-6-nn}-3-(nponan-2-mn)-1 H-muppono(3,2-b [ nupunun-5-umn)-3,5-
mamerwmunepasud  (757);  3-[(2S,65)-4-(2-{7,8-numernn-[ 1,2,4]rpuazono[ 1,5-a]mupuaun-6-

un } -3-(nponan-2-mn)- 1 H-nmupporo[ 3,2-b | mupuann-5-mn)-2,6-numernnnunepasus- 1 -
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wi |nponianamun (758); 2-[(2S,6S)-4-(2-{7,8-numerun-[1,2,4]tpuazono| 1,5-a]nupuans-6-mn } -3 -
(mpomnan-2-un)- | H-nuppomnol 3,2-b jnupuann-5-mn)-2,6-numerninunepasus- 1 -un|laneraMun
(759);,  1-[(28S,65)-4-(2-{7,8-numerun-[ 1,2, 4]tpuazono[ 1,5-a]nupuann-6-mn } -3-(mponax-2-wi)-
1H-nmuppomnol3,2-bnupunun-5-mn)-2,6-numernnnunepasus- 1 -ui|-2-(IuMeTHIaMUHO )3 TaH- 1 -OH
(760);  1-[(2S,65)-4-(2-{7,8-numerun-[ 1,2, 4]tpuaszono[ 1,5-a]nupuann-6-mun } -3-(mponax-2-wi)-
IH-nmuppomnol[3,2-blnupunun-5-un)-2,6-numernnnunepasus- 1 -ui|-3-(qumeTniaMuHo )riponas- 1 -
o (761), 2-[(1R,4R)-5-(2-{7,8-numernn-[1,2,4]rpuazonol1,5-alnupuaun-6-nn}-3-(nmponan-2-
un)-1H-nuppono[3,2-b]nupunun-5-nn)-2,5-nuazadunmkno[2.2. 1 renran-2-unlaneramun - (762),
3-[(1R,4R)-5-(2-{7,8-numerun-[ 1,2,4]tpuazono[ 1,5-a|nupunun-6-mn }-3-(npoman-2-un)- 1 H-
nuppotio| 3,2-b Jmupunun-5-mn)-2,5-nuazadbunukio[ 2.2. 1 JrenraH-2-ui | npornaHaMun (763);
(1R,4R)-2-(2-{7,8-numerni-[ 1,2,4]tpuazono[ 1,5-a]nupunun-6-un }-3-(npomnan-2-un)- 1 H-
npposo[ 3,2-b Jnupuans-5-un)-5-(2-merancyabGOHUIITI)-2,5-1nazaburmkiio[ 2.2. 1 Jrenran
(764); (1R,4R)-2-(2-{7,8-numernn-[1,2,4]rpuazono[ 1,5-almupuans-6-nn}-3-(nponan-2-un)-1H-
npposno[3,2-b Jnupuaus-5-un)-5-(3-merancyabpoHunnponun)-2,5-nuazadurmkio[2.2. 1 Jrenran
(765); 2-[(1R,4R)-5-(2-{7,8-mumernn-[1,2,4]rpuaszonol 1,5-a]nupunun-6-mn } -3-(mponax-2-ni)-
1H-nmupposo[3,2-blnupunun-5-un)-2,5-nuazabunmkiol2.2. 1 Jrentan-2-wuin Jauetonutpui  (766);
3-[(1R,4R)-5-(2-{7,8-numeTun-[ 1,2,4]tpuazono[ 1,5-a|nupunun-6-mn } -3-(nponan-2-wn)- 1 H-
npposo|3,2-b Jnupunun-5-un)-2, S-quazadunukio[2.2. 1 Jrenran-2-ui]-N,N-
mumetwnponanamun  (767);  (1R,4R)-2-(2-{7,8-numernn-[ 1,2,4]rpuazono[ 1,5-a]nupuaun-6-
un }-3-(nponan-2-wmn)- 1 H-muppoano[3,2-b mupuaun-5-mn)-5-(okceran-3-mn)-2,5-
nuazadbumkino[2.2. 1]renran (768); (1R,4R)-2-(2-{7,8-numernn-[ 1,2,4]rpuazonol| 1,5-a|nupuaus-
6-un }-3-(nponan-2-mn)-1H-nuppono[ 3,2-b|nupunun-5-mn)-5-(okcan-4-ni)-2,5-
nua3zabunmkio[2.2.1]rernrax (769); 4-[(1R,4R)-5-(2-{7,8-numerun-[ 1,2,4]rpuazono[ 1,5-
almupunuH-6-n1}-3-(nponan-2-mn)- 1 H-muppoino[3,2-b Jnupunun-5-umn)-2,5-
nuasabuimkno[2.2. 1 renran-2-un]-1A°-tuan-1,1-nuon ~ (770); (1R, 4R)-2-(2-{7,8-numeru-
[1,2,4]rpuazono[ 1,5-a]mupunun-6-un }-3-(nponan-2-wn)- 1 H-muppono|[ 3,2-b Jmupunus-5-ui)-5-
(okconaH-3-un)-2,5-auazabunukiol2.2. 1 rentan (771); 1-[(1R,4R)-5-(2-{7,8-numern-
[1,2,4]rpuazono[ 1,5-a]mupunus-6-un } -3-(npomnan-2-uin)- 1 H-muppono| 3,2-b jnupuans-5-mn)-2,5-
nuazadbunmkiol2.2. 1 renran-2-ni|-2-(mumernnamuno)stan-1-on  (772); 1-[(1R,4R)-5-(2-{7,8-
mumerui-[ 1,2,4]tpuazono| 1,5-a]mupuana-6-un } -3-(nponan-2-mn)- 1 H-muppono[ 3,2-b [nupuaun-
5-mn)-2,5-nnazabunmkio| 2.2. 1 renran-2-mn|-3-(aumetnamuHo))nponas-1-ou (773); 2-[(1S,4S)-
5-(2-{7,8-numerun-[1,2,4]tpuazono| 1,5-alnupuann-6-un } -3-(nponas-2-wun)- | H-muppo:o[ 3,2-
b]mupunun-5-un)-2,5-nuazadunuknol2.2. 1 rentan-2-unlaneramun (774); 3-[(1S,45)-5-(2-{7,8-
mumetun-[ 1,2,4]tpuazono[ 1,5-a]mupuann-6-un } -3-(nponan-2-mn)- 1 H-muppono[ 3,2-b [nupuaun-

5-mn)-2,5-nnazabunmkio|2.2. 1 renran-2-mn Jnponanamun (775); 3-[(1S,4S)-5-(2-{7,8-numernin-
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[1,2,4]rpuazono[ 1,5-almupunnn-6-ni}-3-(nponan-2-mn)-1H-muppono( 3,2-b [ nupunun-5-nm)-2,5-
nrazadumkino[2.2. 1 renran-2-mn|-N,N-TuMeTHIIpOonaHaMu (776); (1S,45)-2-(2-{7,8-
mametni-[ 1,2, 4] tpuazono[ 1,5-a]mupuann-6-un § -3-(nponas-2-un)- | H-nupponol 3,2-b Jmupuans-
5-mn)-5-(2-merancynbpoHnIsTIIN)-2,5-tnazadbunmkino[2.2. 1renran  (777); (1S,45)-2-(2-{7,8-
mumetn-[ 1,2,4]tpuazono[ 1,5-a]mupuann-6-un § -3-(nponas-2-un)- | H-nupponol 3,2-b Jnupuans-
5-mn)-5-(3-merancynpponunnponun)-2,5-auazadunukio[2.2. 1 renran (778); (1S,45)-2-(2-{7,8-
mumetni-[ 1,2,4]tpuazono[ 1,5-a]mupuann-6-un § -3-(nponas-2-un)- | H-nupponol 3,2-b Jmupuans-
5-un)-5-(okceran-3-un)-2,5-nuazadbunmkino[2.2. 1renran  (779); (1S,4S)-2-(2-{7,8-numern-
[1,2,4]rpuazomno| 1,5-aJmupunun-6-un }-3-(mponan-2-un)- 1 H-muppo:no[ 3,2-b jnupuaun-5-m)-5-
(oxcan-4-nn)-2,5-nuazadbunukio[2.2. 1 renran (780); 4-[(18S,4S)-5-(2-{7,8-numern-
[1,2,4]rpuasonol 1,5-a]nupunun-6-un}-3-(nponan-2-un)-1H-nuppomno(3,2-b [ nupunun-5-um)-2,5-
nuazabunukao[2.2.1 renran-2-un]-1A°-tuan-1,1-quon ~ (781);  (1S,4S)-2-(2-{7,8-numeTu-
[1,2,4]rpuazono[ 1,5-a]mupunun-6-ui}-3-(nponan-2-un)- 1 H-muppono[ 3,2-b Jnupunus-5-mm)-5-
(oxconan-3-mn)-2,5-nuazadunukio[2.2.1rentan (782), (18,4S)-2-(2-{7,8-numeTmn-
[1,2,4]rpuazono[ 1,5-a]nupunun-6-ui}-3-(nponan-2-un)- 1 H-muppono[ 3,2-b Jnupunus-5-mi)-5-
(nponan-2-un)-2,5-nuazadunmkiol[2.2. 1 |rentan (783); 1-[(1S,45)-5-(2-{7,8-mumernn-
[1,2,4]Tpunazonol[ 1,5-a]mupuann-6-un}-3-(nponan-2-mn)-1 H-muppono[ 3,2-b [nupuans-5-nn)-2,5-
nrazaduiukno[2.2. 1] renran-2-un|-2-(qumerninamuHo)atad-1-on  (784); 1-[(1S,4S)-5-(2-{7,8-
mumetwi-[ 1,2, 4] tpuazono[ 1,5-a]nupuaun-6-un } -3-(nponas-2-un)- | H-nupposnol 3,2-b Jnupuams-
5-mn)-2,5-muazabunmkiol2.2. 1 Jrenran-2-un|-3-(numernnamuno ))npomnas-1-on (785); (1R,4R)-2-
(2-{7,8-numeTun-[ 1,2,4]rpuazono[ 1,5-a|mupuaun-6-mn } -3-(nponan-2-un)- | H-nupposo[ 3,2-
b]mupunun-5-un)-5-(nponan-2-un)-2,5-nuazadbunmkiol[2.2. 1 renran  (786); (1S,4S5)-2-(2-{7,8-
mumetwi-[ 1,2 4] tpuazono[ 1,5-a]nupuann-6-mn § -3-(nponas-2-un)- | H-nupponol 3,2-b Jnupuamn-
5-un)-5-[(1-merun-1H-1,2,3-tpuazon-4-wn)merun|-2,5-nuazaburmkino[2.2. 1 renran  (787);, 1-
[(2S,55)-4-(2-{7,8-mumeTnn-[ 1,2,4]tpuazono[ 1,5-a]nupunun-6-mn }-3-(npomnan-2-un)-1H-
npposo| 3,2-b jnupunnH-5-un)-2, S-qumernnnunepasus- 1 -mi|-2-(AMMeTHIaMIUHO )3TaH- 1 -OH
(788); 1-[(2S,55)-4-(2-{7,8-mumetnn-[ 1,2 4]rpuaszono| 1,5-a|nupunus-6-mn } -3-(mponan-2-ui)-
1H-nmuppomnol[3,2-blnupunun-5-mn)-2,5-numernnnunepasus- 1 -ui|-3-(aumMeTniaMuHo )iponas- 1 -
o (789); 1-[(2S)-4-(2-{7,8-mumernn-[1,2 4]rpuazonol1,5-a]nupunus-6-mn } -3-(iponax-2-wmi)-
1H-nmuppomnol3,2-bnupunun-5-mn)-2-metunnunepasus- 1 -mi | -3 -(1uMeTHIaMIHO )TporaH- 1 -oH
(790); 3-[(2S)-4-(2-{7,8-numernn-[1,2,4]rpuazono| 1,5-a]mupuanna-6-mn } -3-(mponan-2-wn)- 1 H-
nuppoo|3,2-b Jmupuann-5-un)-2-merunnunepasus- 1 -un|nponanamun  (791);  (2S)-4-(2-{7,8-
mumetwi-| 1,2 4] tpuazono[ 1,5-a]nupuann-6-un § -3-(nponas-2-un)- | H-nupponol 3,2-b Jmupuans-
5-m)-2-meTmin-1-(nponas-2-uin)nunepasuH (792); (25,55)-1-(2-{7,8-numermn-
[1,2,4]rpuazono[ 1,5-almupunnn-6-nn}-3-(nponan-2-wn)-1 H-muppono( 3,2-b [ nupunun-5-um)-2,5-
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auMeTnin-4-(nponas-2-wn)nunepasut (793); 3-[(2S,55)-4-(2-{7,8-numernn-[ 1,2,4]rpuazono[ 1,5-
a|mupuauH-6-u1}-3-(nponan-2-mn)-1H-muppono|3,2-b jnupununs-5-um)-2, S-auMeTHInunepa3uH-
l-un|nponanamun (794); (2S,5S)-1-(2-{7,8-qumerun-[1,2,4]tpuazono| 1,5-a]nupuann-6-mn}-3-
(mponan-2-un)- | H-muppomno| 3,2-b Jmupunnn-5-mn)-4-(3-merancynpponunnponmn)-2, 5-
mumerwmunepasud  (795);  1-[(2R,5R)-4-(2-{7,8-numernn-[ 1,2,4]rpuazono[ 1,5-a]mupuann-6-
un } -3-(nponan-2-wmn)- 1 H-muppo:no[3,2-b | mupuann-5-un)-2,5-numernnnunepasus- 1 -um|-2-
(mumeTnIamMuHO)3TaH-1-0H (796); 1-[(2R,5R)-4-(2-{7,8-numeTun-[1,2,4]Tpuazono[ 1,5-
a|mupuauH-6-un}-3-(nponan-2-un)-1H-muppono|3,2-b Jnupunus-5-um)-2,5S-1uMeTHiInunepa3uH-
1-un)]-3-(gumeTnnamMuHo)nponas-1-oxH (797); 3-[(2R,5R)-4-(2-{7,8-numeTni-
[1,2,4]rpuasonol 1,5-a]mupunun-6-un}-3-(nponan-2-un)-1H-muppomno(3,2-b [ nupunun-5-um)-2,5-
TUMETUJITUIIepa3uH- | -1 | mpornanamMmus (798), 2-[(2R,5R)-4-(2-{7,8-numeTn-
[1,2,4]rpunazonol 1,5-a]nupuann-6-un }-3-(nponan-2-wmn)- 1 H-muppono[ 3,2-b [nupuans-5-ni)-2,5-
auMeTuinunepasus- 1-uilaueramun (799); 2-[(2R,5R)-4-(2-{7,8-numernn-[1,2,4]tpuazono[ 1,5-
a|mupuanH-6-un } -3-(nponan-2-uin)- 1 H-nuppono[3,2-b |mupunun-5-mn)-2,S-auMeTninunepasut-
l-un]aneramun  (800);  1-[(3S)-4-(2-{7,8-aumerun-[1,2,4]tpuazono 1,5-a]Jnupuann-6-un}-3-
(mponan-2-un)-1H-nuppono(3,2-b Jnupunun-5-mn)-3 -metninunepasus- 1 -ui|-2-
(mumerunamuno)astan-1-on (801); 1-[(3S)-4-(2-{7,8-numernn-[1,2,4]tpuazonol1,5-aJnupuaun-
6-un }-3-(nponan-2-un)-1H-nuppono[ 3,2-b|nupuaun-5-mn)-3-metuinunepasus- 1 -mn|-2-
metuinponan-2-oa (802); 2-[(3S)-4-(2-{7,8-aumerun-[1,2,4]tpuazono| 1,5-a]mupuann-6-un}-3-
(nponan-2-un)- | H-nupposnol[3,2-b Jnupunun-5-wmn)-3 -metunnunepasus- 1 -ui|-N,N-
mumetmnanetamun (803); 3-[(3S)-4-(2-{7,8-numernn-[1,2,4]tpuazonol 1,5-a]mupuann-6-un}-3-
(nponan-2-un)- 1 H-mupposo[ 3,2-b Jnupuaun-5-wmn)-3-merunnunepasus- 1 -ui Jnponanamun (804),
(25)-1-(2-{7,8-numerun-[ 1,2,4]tpuazono[ 1,5-aJmupunun-6-mi }-3-(nponan-2-uin)-1H-
npposo| 3,2-b Jmupunnn-5-un)-4-(3-merancyabonumnponn)-2-metwnumnepasus (805); (2R)-
1-(2-{7,8-gumernin-[1,2,4]tpuazono| 1,5-alnupuann-6-un } -3-(nponan-2-wmn)- 1 H-muppo:o[ 3,2-
b]mupunun-5-nn)-4-(3-merancynbdormnponin)-2-metrnnunepasus (806); 3-[(3R)-4-(2-{7,8-
mumetw-[ 1,2 4] tpuazono[ 1,5-a]mupuann-6-mn § -3-(nponas-2-wuin)- | H-nuppomnol 3,2-b Jmupuans-
5-mi)-3-MeTrnnunepasus- 1 -ui | nponasamuzg (807); 1-[(3R)-4-(2-{7,8-numeTH-
[1,2,4]rpuazono[ 1,5-almupunun-6-nn}-3-(nponan-2-wn)-1H-muppoino| 3,2-b nupununs-5-numn)-3-
METHIIUIEpa3uH- 1 -1]-2-(IMMeTHIIaMUHO )3TaH- | -OH (808); 2-[(3S)-4-(2-{7,8-numerwn-
[1,2,4]rpuazono[ 1,5-almupunun-6-nn}-3-(nponan-2-mn)-1H-muppoino| 3,2-b nupunun-5-numn)-3-
metuinunepasus- 1 -mwrlaneramun  (809);  2-[(35)-4-(2-{7,8-mumernn-[1,2,4]rpuazono[1,5-
a|mupuauH-6-un}-3-(nponan-2-un)- 1 H-muppono[3,2-b Jmupunus-5-un)-3-meTunnunepa3us- 1 -
wi|aneroautpun  (810); 1-[(3S)-4-(2-{7,8-aumerun-[1,2,4]tpuazono| 1,5-a]mupuann-6-mn}-3-

(mpomnan-2-un)- | H-nuppomnol 3,2-b Jnupuann-5-mn)-3-merunnunepasus- 1 -ui]-3 -
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(muMeTHIaMHuHO)IIponan-1-0H (811); 2-[(35)-4-(2-{7,8-mumernn-[ 1,2,4]rpuazono[ 1,5-
a|mupuauH-6-un }-3-(nponan-2-mn)- 1 H-muppono[3,2-b Jmupunus-5-un)-3-meTunnunepa3us- 1 -
wn|-N-merunaneramun (812); (2S)-1-(2-{7,8-gumerun-[1,2,4]tpuazono| 1,5-a]mupuann-6-mn } -3 -
(mpomnan-2-un)- | H-uppomno| 3,2-b jmupunnn-5-mn)-2-metun-4-(okceran-3-mwn)nunepasua  (813);
(25)-1-(2-{7,8-numerun-| 1,2,4]tpuazono[ 1,5-aJmupunun-6-mn }-3-(mponan-2-min)-1H-
nupposno|3,2-b Jrupunnn-5-un)-2-metun-4-(okconan-3-un)nunepasud (814); 4-[(3S)-4-(2-{7,8-
mumetni-[ 1,2,4]tpuazono[ 1,5-a]mupuann-6-un § -3-(nponas-2-un)- | H-nupponol 3,2-b Jmupuans-
5-un)-3-meTunnunepasun-1-un]-1A°-ruan-1,1-n1on (815); (25)-1-(2-{7,8-mumerun-
[1,2,4]rpuazono| 1,5-aJmupunun-6-un }-3-(mponan-2-un)- 1 H-muppo:no[ 3,2-b jnupuaun-5-mn)-2-
MeTUII-4-(ponas-2-ui)nurnepasus (816); (25)-1-(2-{7,8-numernn-[1,2,4]tpuazono| 1,5-
a|mupuauH-6-nn}-3-(nponan-2-mn)-1H-muppono[3,2-b Jmupunun-5-nm)-4-(2-
METaHCYJIb(POHUIITII )-2-METHIITUIIEPA3UH 817); 3-[(3S)-4-(2-{7,8-numerni-
[1,2,4]rpuazono[ 1,5-a]mupunun-6-ui}-3-(nponan-2-un)- 1 H-muppono[ 3,2-b [nupunus-5-mmn)-3 -
MeTInunepasut- 1-wmi|-N-MeTunnponanamusg (818); 3-[(3S)-4-(2-{7,8-numern-
[1,2,4]rpuazono[ 1,5-a]nupunun-6-ui}-3-(nponan-2-un)- 1 H-muppoino[ 3,2-b Jnupunus-5-mmn)-3-
Metmnunepasus- 1-mn]-N,N-nuMerunnponaHamu (819); (25)-1-(2-{7,8-numernn-
[1,2,4]rpunasonol[ 1,5-a]mupuaun-6-un }-3-(nponan-2-mn)- 1 H-mupposno[ 3,2-b nupuaun-5-umn)-2-
meTui-4-(okcan-4-un)nunepasud  (820); (2S,65)-1-(2-{7,8-numernn-[ 1,2,4]rpuazono[ 1,5-
almupuauH-6-ui }-3-(nponan-2-wn)- 1 H-muppono[3,2-b Jnupunus-5-min)-2,6- TMMe TUIITHIIEPA3HH
(821); (3R)-1-(2-{7,8-numermn-[ 1,2,4]rpuazono[ 1,5-a]nupunus-6-un } -3-(nponan-2-ui)- 1 H-
npposo[3,2-b JnupuanH-5-un)-3 -MeTHnnunepasu (822); 1-[(3R)-4-(2-{7,8-numern-
[1,2,4]rpuazono[ 1,5-a]mupunun-6-ni}-3-(nponan-2-wn)- 1 H-muppono[ 3,2-b Jnupunus-5-umn)-3-
METUJIHIIEpa3HH- | -m]-3-(auMerninamMuHo)nponas- 1-on (823); 2-(azerunun-1-mn)-1-[(3S)-4-(2-
{7,8-numernn-[ 1,2,4]rpuazono[ 1,5-a]mupunus-6-un } -3-(nponan-2-uin)- 1 H-nupponol 3,2-
b]mupunun-5-un)-3-merunnunepasus-1-wi|sran-1-on (824); 1-[(3S)-4-(2-{7,8-numernn-
[1,2,4]rpuazono[ 1,5-a]mupunun-6-un }-3-(nponan-2-wn)- 1 H-muppoino| 3,2-b Jnupununs-5-umn)-3-
METUJIHIIEpa3HH- | -m|-2-(mupponunus- 1 -un)stas-1-o1 (825); 2-(muknonpornunamMuHo)- 1-[(3S)-
4-(2-{7,8-numerni-[1,2,4]rpuazonol 1,5-ajmupunun-6-nn }-3-(nponan-2-mn)- 1 H-nuppono[ 3,2-
b]mupunun-5-un)-3-merunnunepasus-1-wi|sran-1-on (826); 1-[(3S)-4-(2-{7,8-numernn-
[1,2,4]rpuazono[ 1,5-almupunun-6-nn }-3-(nponan-2-mn)-1H-muppono| 3,2-b mupunus-5-numn)-3-
MeTUJIHIepa3uH- | -mi|-2-[ (mponaH-2-mi)aMuHO |3TaH- 1 -OH (827); 1-(2-{7,8-numernn-
[1,2,4]rpuazono[ 1,5-almupunun-6-nn}-3-(nponan-2-mn)-1H-muppono| 3,2-b [ nupunus-5-nmn)-4-
(1-meTunazernans-3-kapoonun)munepasut (828); (25)-1-(2-{7,8-numetnn-[1,2,4]rpuazono[ 1,5-
a|mupuanH-6-nn}-3-(nponan-2-mn)-1H-muppono|3,2-b jmupunun-5-un)-2-merun-4-(1-

MeTuia3eTuauH-3-kapoonmm)munepasud  (829);  1-[4-(2-{7,8-numernn-[ 1,2,4]rpuazono[1,5-
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a|mpuanH-6-n1}-3-(nponan-2-mn)- 1 H-muppono|3,2-b [ nupunun-5S-un)nunepasus- 1-ui]-2-
(MeTmaMuHO)3TaH-1-0H (830); 2-[di(*Hz)merunamuno]-1-[4-(2-{7,8-numeTmn-
[1,2,4]rpuazono[ 1,5-a]mupunun-6-nn }-3-(nponan-2-mn)-1H-muppono| 3,2-b mupunus-5-
wn)nunepasus-1-mwi|sran-1-on (831);  2-amunOo-1-[4-(2-{7,8-numernn-[1,2,4]rpuazono[1,5-
a|mupuanH-6-nn}-3-(nponan-2-un)-1H-muppono[3,2-b [ nupunun-5-un)nunepasus- 1 -unstan-1-
oH (832); (2R)-1-(2-{7,8-numeTun-[1,2,4]tpuazono[ 1,5-a]nupuann-6-un} -3-(mponax-2-un)- 1 H-
nuppono|3,2-b jrupunnn-5-un)-2-metun-4-(nponan-2-un)nunepasud (833); 2-(azerunun-1-mn)-
I-[(3R)-4-(2-{7,8-mumernn-[ 1,2, 4]rpuazono[ 1,5-a|mupuann-6-un } -3-(nponan-2-wmn)-1H-
nupposno|3,2-b Jrupunnn-5-un)-3-merunnunepasus-1-unlsras-1-on  (834), 1-[(3R)-4-(2-{7,8-
aumetun-[ 1,2,4]tpuazono[ 1,5-a]nupuann-6-un } -3-(nponas-2-un)- | H-nupponol 3,2-b Jnupuans-
5-un)-3-merunnunepasus- 1 -un|-2-(nmupponuans- 1-un)stas-1-on (835); 2-
(umknonponunamuHo)-1-[(3R)-4-(2-{7,8-numernn-[ 1,2,4]rpuazono[ 1,5-a]mupunuH-6-mm } -3-
(nponan-2-un)- | H-mupposnol[3,2-b Jnupuaun-5-un)-3-metunnunepasus- 1 -uinlstan-1-on (836); 1-
[(3R)-4-(2-{7,8-numeTmn-[ 1,2,4]puazono[ 1,5-a]nupunun-6-mn } -3-(nponan-2-ui)- 1 H-
npposio[ 3,2-b Jnupuaus-5-un)-3 -metunnunepasus- 1 -ui|-2-[ (mponaH-2-uia)aMHHO |3TaH- 1 -0H
(837);  2-[di(*H3)merunamuno]-1-[(3R)-4-(2-{7,8-numerun-[1,2,4]tpuazono[ 1,5-a|mupuann-6-
un }-3-(nponan-2-nn)- 1 H-nuppono[ 3,2-b Jmupunun-5-mn)-3-merunnunepasus- 1 -un|3tas- 1 -on
(838); 1-[(2S,5R)-4-(2-{7,8-numeTun-[1,2,4]tpuazono[ 1,5-a]nupuamnn-6-mn } -3-(mponax-2-wmi)-
IH-nmupposno[3,2-blnupunun-5-mn)-2,5-numernnnunepasus- 1 -ui|-2-(IuMeTHIaMUHO )3 TaH- | -OH
(839);, 1-[(2S,5R)-4-(2-{7,8-numerun-[1,2,4]tpuazono[ 1,5-a]nupuamun-6-mn } -3-(mponax-2-wm)-
1H-nmuppomno[3,2-blnupunun-5-mn)-2,5-numernnnunepasus- 1 -ui|-3-(IuMe TuIaMUHO )ITponaH- 1 -
oH (840); (2R,55)-1-(2-{7,8-numerun-[1,2,4]puazono[ 1,5-a]nupuamnn-6-mn } -3-(mponax-2-wm)-
1H-nmuppomnol[3,2-bnupunun-5-mn)-2,5-numernn-4-(nponan-2-win)nunepasud (841); 1-[(2R,5S)-
4-(2-{7,8-numerni-[1,2,4]rpuazonol 1,5-aJmupunun-6-nn §-3-(nponan-2-wn)- 1 H-nuppono[ 3,2-
b]mupunun-5-un)-2,5-auMeTnunepasus- 1 -mi|-2-(nuMeTniaMuHo )3TaH- 1 -oH (842); 1-
[(2R,5S)-4-(2-{7,8-numernn-[ 1,2 4]rpuazono[ 1,5-a]mupunun-6-un } -3-(nponan-2-wn)- 1 H-
nuppodo[3,2-b|nupuann-5-mn)-2, S-numernnnunepasus- 1 -ni|-3-(IuMeTUIAMHUHO )IPOTIaH- | -OH
(843); (2S,5R)-1-(2-{7,8-gumerun-[1,2,4]tpuazono[ 1,5-a|nupuann-6-un } -3-(nponax-2-wmn)- 1 H-
nuppodo[3,2-b|nupuann-5-mn)-2,5-numernn-4-(nponan-2-mwn)nunepasud  (844); (2R,55)-1-(2-
{7,8-numernn-[ 1,2,4]rpuaszono[ 1,5-a]mupunns-6-un } -3-(nponan-2-uin)- 1 H-nupponol 3,2-
b]mupunus-5-mn)-4-(3-merancyaponunnpomnn)-2,S-numernnnunepasud  (845); (2S,5R)-1-(2-
{7,8-numernn-[ 1,2,4]rpuazono[ 1,5-a]lmupunns-6-un } -3-(nponan-2-uin)- 1 H-nuppomnol 3,2-
b]mupunus-5-un)-4-(3-merancyapponunnponn)-2,S-numernnnunepasus  (846); 3-[(2S,5R)-4-
(2-{7,8-gumernn-[1,2,4]rpuazono| 1,5-a|mupuann-6-un } -3-(mponan-2-wmn)- 1 H-nuppono[ 3,2-
b]mupunus-5-un)-2,5-mumernnnunepasus- 1 -wi|nponanamun  (847);  3-[(2R,55)-4-(2-{7,8-
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mumetwi-[ 1,2 4] tpuazono[ 1,5-a]mupuann-6-un § -3-(nponas-2-un)- | H-nuppomnol 3,2-b Jnupuans-
5-mn)-2,5-mumeTnnnunepasus- | -ui|mponanaMun (848); 1-[(2R)-4-(2-{7,8-numernn-
[1,2,4]rpuazono[ 1,5-almupunun-6-nn}-3-(nponan-2-mn)-1H-muppono| 3,2-b Jmupunus-5-nm)-2-
METIIUTIEpa3uH- 1 -11]-2-( ITMMeTHIIaMUHO )3TaH- | -OH (849), 1-[(2R)-4-(2-{7,8-numeTm-
[1,2,4]rpuazono[ 1,5-a]mupunun-6-nn}-3-(nponan-2-mn)-1H-muppono| 3,2-b mupununs-5-nm)-2-
METIIIUIEPa3uH- 1 -11]-3-(IuMeTHIIaMUHO )TIpOTaH- | -oH (850); (2R)-4-(2-{7,8-mumermn-
[1,2,4]rpuazono| 1,5-a]mupunun-6-nn}-3-(nponan-2-mn)-1H-muppono| 3,2-b nupunun-5-nm)-2-
metui-1-(nponan-2-un)nunepasud  (851);  3-[(2R)-4-(2-{7,8-numernn-[ 1,2,4]rpuaszono[1,5-
a|mupuauH-6-un}-3-(nponan-2-mn)-1H-muppono[3,2-b Jmupunun-5-un)-2-metunnunepasus- 1 -
wn|nponanamun  (852); (2S)-1-[4-(2-{7,8-aumerun-[1,2,4]tpuazono 1,5-a]nupuann-6-un}-3-
(nponan-2-un)- 1 H-uppo:no[ 3,2-b jnupuaun-5S-mwn)nunepasus- 1 -ui|-2-(auMeTmiiaMuHO )ITporaH-
1-on (853), 1-[4-(2-{7,8-numerun-[1,2,4]tpuazono[ 1,5-a]nupuann-6-un}-3-(nponax-2-wn)-1H-
nuppodo[3,2-b Jnupuann-5S-nn)nunepaszus- 1 -kapoonmn|-N, N-auMe TriInukiIonponas- 1 -aMmux
(854); (2R)-1-[4-(2-{7,8-numernn-[1,2,4]rpuazono[ 1,5-a]lnupuans-6-nn}-3-(nponan-2-un)-1H-
npposio[ 3,2-b Jnupuaus-5-un)nunepasus- 1 -un|-2-(aumerunamuHo )nponas-1-on (855); (2R)-4-
(2-{7,8-numeTnn-[ 1,2,4]rpuasonol 1,5-a]mupuaun-6-un } -3-(nponan-2-wmn)- 1 H-muppono[ 3,2-
b]mupunun-5-un)-1-(3-merancynbdonmnmponin)-2-mMetunnunepasut (856); 1-(2-{7,8-numernn-
[1,2,4]rpuazono[ 1,5-a]mupunun-6-un }-3-(nponan-2-wn)- 1 H-mupposno[ 3,2-b Jnupunun-5-
wn)(2,2,3,3,5,5,6,6-*Hg)nunepasun (857); 1-[4-(2-{7,8-numeTnn-[1,2,4]rpuazono[ 1,5-
almupuauH-6-n1}-3-(nponan-2-un)- 1 H-muppono[3,2-b [nupunun-5-un)(2,2,3,3,5,5,6,6-
?Hg)nunepasun-1-mi]-2-(numerunamuno )stas-1-ox (858); 2-[di(*Hz )merunamuno]-1-[4-(2-{7,8-
mumetw-[ 1,2 4] tpuazono[ 1,5-a]mupuann-6-un § -3-(nponas-2-uin)- | H-nupposnol 3,2-b Jmupuamn-
5-mn)(2,2,3,3,5,5,6,6-2Hg)nunepazun-1-unlsran-1-on  (859); 1-[(2R,65)-4-(2-{7,8-numeTm-
[1,2,4]rpuazono[ 1,5-almupunun-6-ni}-3-(nponan-2-wn)-1 H-muppoino[ 3,2-b [nupunun-5-umn)-2,6-
auMeTwInunepasus- 1-mi|-3-(numernnamuno)npomnas-1-o1 (860); (2R,6R)-1-(2-{7,8-qumerni-
[1,2,4]rpuazono[ 1,5-almupunun-6-ni}-3-(nponan-2-wn)-1 H-muppoino[ 3,2-b [nupunun-5-umn)-2,6-
mumerwmunepasud - (861);  1-[(2R,65)-4-(2-{7,8-numernn-[ 1,2,4]rpuazono[ 1,5-a]mupuaun-6-
uin } -3-(nponan-2-wmn)- 1 H-muppo:o[ 3,2-b |mupuann-5-mn)-2,6-numernnnunepasus- 1 -ui|-2-
(mumeTnnamMuHO)3TaH-1-0H (862); 1-[(3R,5R)-4-(2-{7,8-numeTnn-[1,2,4]tpuazonol 1,5-
a|mpuanH-6-n1}-3-(nponan-2-un)- 1 H-muppono[3,2-b jnupunus-5-un)-3,S-quMeTninunepasuH-
1-un]-2-(numernnamuno)atan-1-on (863); 1-[(3R,5R)-4-(2-{7,8-numernn-[1,2,4]tpuazono[ 1,5-
a|mupuauH-6-u1}-3-(nponan-2-un)-1H-muppono[3,2-b [ nupunus-5-un)-3,S-auMeTninunepasuH-
1-un|]-3-(gumernnamuno)nponan-1-on (864); (2R,6R)-1-(2-{7,8-numernn-[1,2,4]tpuazono[1,5-
a|mupuauH-6-un}-3-(nponan-2-mn)-1H-muppono[3,2-b jmupunus-5-un)-2,6-numerni-4-

(mponaH-2-wu)nurnepasuH (865); 2-[(3R,5R)-4~(2-{7,8-numerun-[ 1,2 4]rpuazono[ 1,5-
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a|mpuauH-6-n1}-3-(nponan-2-un)- 1 H-muppono[3,2-b jnupunus-5-un)-3,S-auMeTninunepasut-
l-un)aneramun (866); 2-[(2R,6S)-4-(2-{7,8-qumernn-[1,2,4]tpuazono| 1,5-a]mupuann-6-mn}-3-
(mpomnan-2-un)- | H-nuppomno| 3,2-b Jnupuann-5-mn)-2,6-numerninunepasus- 1 -unlaneraMmun
(867); (2R,65)-4-(2-{7,8-numerun-[1,2,4]tpuazono[ 1,5-a]nupuann-6-un}-3-(nponax-2-wmn)- 1 H-
npposo| 3,2-b Jmupunnns-5-un)-1-(3-merancyapponumnpomnun)-2,6-tumerinnunepasud - (868);
(2R,6R)-1-(2-{7,8-numermi-[ 1,2,4]tpuazono[ 1,5-a]mupunun-6-un }-3-(npoman-2-un)- 1 H-
npposno|3,2-b lmupunnn-5-un)-4-(3-merancyabpoHumnponun)-2,6-numermnnunepasud - (869);
1-[4-(2-{7,8-numeTun-[1,2,4]tpuazono[ 1,5-a]nupunun-6-mn } -3-(mponax-2-mn)- 1 H-
nuppoio| 3,2-b Jmupunun-5S-mn)nunepasun- 1 -un|-2-[>run(merwn)amuno [stan-1-on  (870);  2-
(mm>Tunamuno)-1-[4-(2-{7,8-gumernn-[ 1,2,4]rpuazonol 1,5-a|nmupuann-6-mn } -3 -(mponaH-2-wmi)-
1H-nuppomno[3,2-b]nupunun-5-un)nunepasun-1-unlsran-1-on  (871);  1-[4-(2-{7,8-qumernn-
[1,2,4]rpuazonol 1,5-a]mupuaun-6-un }-3-(nponan-2-mn)- 1 H-muppono[3,2-bnupuamnn-5-
wn)nunepasus- 1 -mi|-2-[metun(nponan-2-un)amuno [3tan-1-on  (872); 1-[4-(2-{7,8-numern-
[1,2,4]rpuazono[ 1,5-a]nupunun-6-ui}-3-(nponan-2-un)- 1 H-muppono[ 3,2-b nupunun-5-
wn)nunepasus- 1 -ui|-2-[metun(nponun)amuHo|3tan-1-o1 (873); 2-[OyTun(mernn)amuno]-1-[4-
(2-{7,8-numeTnn-[ 1,2,4]rpuasonol 1,5-a]mupuaun-6-un } -3-(nponan-2-wmn)- 1 H-muppono[ 3,2-
b]mupunun-S-un)nunepasun- 1-unlstan-1-on (874); 1-[4-(2-{7,8-numernn-[1,2,4]tpuazono[1,5-
almupuauH-6-n1}-3-(nponan-2-un)- 1 H-nuppono[3,2-b [nupunun-S-un)nunepasus- 1 -ui]-2-
[MeTrn(2-meTunnponun)aMuHo [3Tan-1-ou (875); 2-[Oyrtun(atin)amuno]-1-[4-(2-{7,8-numernn-
[1,2,4]rpuazono[ 1,5-a]mupunun-6-ui }-3-(nponan-2-mn)- 1 H-muppono[3,2-b Jnupunun-5-

W) nunepasus- 1 -un|3ras- 1-on (876); 2-(tper-Oytunamuno)-1-[4-(2-{7,8-numernn-
[1,2,4]rpuazono[ 1,5-almupunun-6-un }-3-(nponan-2-mn)- 1 H-muppono[3,2-b mupunun-5-
wn)nunepasus-1-wi|sran-1-on  (877);  2-[tper-Oyrun(mermn)amuno]-1-[4-(2-{7,8-qumerni-
[1,2,4]rpuazono[ 1,5-almupunun-6-ui }-3-(nponan-2-wn)- 1 H-muppoino|[ 3,2-b Jmupunun-5-
wn)nunepasus- 1 -wi|sran-1-on (878); 1-[4-(2-{7,8-aumernn-[1,2,4]tpuazono[ 1,5-a]mupuamnn-6-
un } -3-(nponan-2-mn)- 1 H-muppo:no[ 3,2-b | mupuans-5-wn)nunepasus- 1 -ui|-2-[>Tan(nponas-2-
wi)amuHo [stan-1-on  (879); 1-[4-(2-{7,8-numerun-[1,2,4]tpuazono| 1,5-a]nupuann-6-w }-3-
(nponan-2-un)-1H-nuppo:o[3,2-b Jnupuaun-S-wn)nunepasud- 1 -ui|-2-[(2-

METUIIIPONII )(TIpOTaH-2-1mi)aMuHo [3Tan-1-or  (880); 2-[6uc(2-mermnmporn)aMuHo]-1-[4-(2-
{7,8-numernn-[ 1,2,4rpuazono[ 1,5-a|mupunus-6-un } -3-(nponan-2-uin)- 1 H-nupponol 3,2-
b]mupunun-S-un)nunepasun-1-unlsran-1-on  (881); 2-[Oyrmn(nponan-2-un)amuno]-1-[4-(2-
{7,8-numernn-[ 1,2,4rpuazono[ 1,5-a]mupunus-6-un } -3-(nponan-2-uin)- 1 H-nuppomno| 3,2-
b]mupunun-S-un)nunepasun-1-unlstan-1-on (882); 2-[Ouc(mponan-2-un)amuno]-1-[4-(2-{7,8-
mametni-| 1,2 4] tpuazono[ 1,5-a]mupuann-6-un § -3-(nponas-2-un)- | H-nuppomnol 3,2-b Jnupuans-

S-mm)nunepasun-1-unlaran-1-on (883);  (3R,5R)-1-(2-{7,8-numerun-[1,2,4]rpuazono[1,5-
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a|mpuanH-6-un }-3-(nponan-2-mn)- 1 H-muppono[3,2-b jmupunus-5-un)-3,S-quMeTnianunepasua
(884); 1-[(2R,6R)-4-(2-{7,8-numerun-[1,2,4]tpuazono[ 1,5-a]nupuann-6-mn } -3-(mponax-2-wi)-
IH-nmuppomnol3,2-bnupunun-5-mn)-2,6-numernnnunepasus- 1 -ui|-2-(IuMeTHIaMUHO )3 TaH- 1 -OH
(885); 1-[(2R,6R)-4-(2-{7,8-numerun-[1,2,4]tpuazono[ 1,5-a]nupuann-6-mn } -3-(mponax-2-win)-
IH-nmuppomnol3,2-blnupunun-5-un)-2,6-numernnnunepasus- 1 -ui|-3-(qumeTniaMuHo )riponas- 1 -
oH (886);, 1-[(2S)-4-(2-{7,8-numerun-[1,2,4]Tpuazono[ 1,5-a]nupuann-6-mn}-3-(mponax-2-min)-
1H-nmuppomnol[3,2-bnupunun-5-mn)-2-merunnunepasus- 1 -ui | -2-(1uMeTHIaMiuHO )3TaH- 1 -0H
(887); 2-[mu(*Hz)merunamuno]-1-[4-(2-{7,8-gumerun-[1,2,4]tpuazono| 1,5-a]nupuann-6-mn}-3-
(mpomnan-2-un)- | H-nuppomnol[ 3,2-b Jnupuann-5-un)munepasun- 1 -un|(*Hz Jatan-1-on (888); 1-[4-
(2-{7,8-numeTun-[ 1,2, 4]rpuazono[ 1,5-a|mupunnn-6-un } -3-(nponan-2-un)- | H-nuppono[ 3,2-
b]mupunun-S-un)nunepasun-1-un]-2-(numernnamusao)(*Hy )atan-1-on (889);  1-[4-(2-{7,8-
aumverui-[ 1,2, 4]puazono[ 1,5-almupuans-6-nn } -3-(nponan-2-un)- 1 H-nmupposno[ 3,2-b [mupunus-
5-un)(2,2,3,3,5,5,6,6-2Hg))nunepaszun- 1 -ui|-2-(qumerninamuno)(?H )ataH- 1-0H (890); 2-
[di(*H3)metunamuno]-1-[4-(2-{7,8-numernn-[ 1,2,4]tpuaszonol 1,5-a]nupuaun-6-un } -3-(mponas-
2-un)-1H-nuppono[3,2-b Jmupunun-5-un)(2,2,3,3,5,5,6,6-*Hg)nunepasun- 1 -un | (?H; )atan-1-on
(891); 3-(asetungun-1-un)-1-[(2R,55)-4-(2-{7,8-numerun-[ 1,2,4]rpuazono[ 1,5-a]nupuaun-6-
un }-3-(nponan-2-mn)- 1 H-nuppoio[ 3,2-b mupuaunn-5-un)-2,5-numerunnunepa3us- 1 -ui|nponax-
1-on (892); 1-[(2R,55)-4-(2-{7,8-numerun-[ 1,2,4]rpuazono[ 1,5-a]nupunun-6-mi}-3-(mponan-2-
wn)-1H-nuppono[3,2-b]nupunun-5-ni)-2,5-numerunnunepasus- 1 -ui|-2-
[>Tun(merun)amubo|stan-1-on  (893);  1-[(2R,5S)-4-(2-{7,8-numeTun-[1,2,4]tpuazono| 1,5-
almupuauH-6-u1 }-3-(nponan-2-un)- 1 H-mupposno[3,2-b Jnupunus-5-ui)-2, S-iuMe THInunepa3 uH-
1-un]-2-[metun(nponun)amuHo|stan-1-on  (894);  2-(mmyTunamuno)-1-[(2R,5S)-4-(2-{7,8-
mumetw-[ 1,2 4] tpuazono[ 1,5-a]mupuann-6-mn § -3-(nponas-2-uin)- | H-nupponol 3,2-b Jnupuams-
5-mn)-2,5-mumerunnunepasus- 1 -ui|3ras-1-on (895); 1-[(2R,5S)-4-(2-{7,8-numeTm-
[1,2,4]rpuazono[ 1,5-a]mupunun-6-ni}-3-(nponan-2-wn)-1 H-muppoino( 3,2-b [nupunun-5-un)-2,5-
aUMeTHnunepasus- 1-mi|-2-{ 2-okca-6-azaciupo[ 3.3 Jrentan-6-un jatan-1-on (896); 1-[(2S)-4-
(2-{7,8-numeTun-[1,2,4]tpuazono[ 1,5-a|mupuann-6-mn } -3-(nponas-2-un)- | H-nuppo:o[ 3,2-
b]mupunun-5-un)-2-merunnunepasus- 1 -ui|-2-[>run(merwn)amuHo |3TaH- 1 -0H (897); 2-
(mmTnamubo)-1-[(2S)-4-(2-{7,8-numernn-[ 1,2,4]tpuazono[ 1,5-a]mupunun-6-un } -3 -(mponas-
2-un)-1H-uppono[3,2-b Jmupunun-5-un)-2-merunnunepa3us- 1 -ui|3tan-1-on (898); 1-[(25)-4-
(2-{7,8-numeTun-[1,2,4]tpuazono[ 1,5-a|mupunnn-6-mn } -3-(nponan-2-un)- | H-nuppoio[ 3,2-
b]mupunun-5-nn)-2-merunnunepasus- 1 -mn|-2-(mupponuaus-1-un)stan-1-oa  (899); 1-[(25)-4-
(2-{7,8-numeTun-[1,2,4]tpuazono[ 1,5-a|mupuann-6-mn } -3-(nponan-2-un)- | H-nuppo:o[ 3,2-
bmupunun-5-un)-2-merunnunepasus- 1 -un|-2-{ 2-okca-6-a3acnupo| 3.3 renran-6-1i } 3Tan- 1 -oH

(900); 1-[(3S)-4-(2-{7,8-mumernn-[1,2,4]rpuazono| 1,5-a]mupuanna-6-mn } -3-(mponan-2-wn)- 1 H-
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nuppoio| 3,2-b Jmupunun-5-mn)-3-meTmnnunepasus- 1 -mi|-2-{ 2-okca-6-azacnupo[ 3.3 |rentaH-6-
w1 }5Tad-1-0H (901); 2-(nuyTrnamuHo)-1-[(35)-4-(2-{7,8-numernn-[ 1,2,4]rpuazono[ 1,5-
a|mupuauH-6-un }-3-(nponan-2-mn)- 1 H-muppono[3,2-b jmupunus-5-un)-3-meTunnunepa3us- 1 -
wi|3tas-1-oH (902); 2-[6uc(nponan-2-mn)amuno]-1-[(3S)-4-(2-{7,8-numeTni-
[1,2,4]rpuazono[ 1,5-almupunun-6-nn}-3-(nponan-2-mn)-1H-muppono| 3,2-b mupunun-5-numn)-3-
MeTuianunepasus- 1 -mi|sran-1-on (903);  2-[Tper-OyTmn(mernn)amuno]-1-[(2S)-4-(2-{7,8-
mumetni-[ 1,2,4]tpuazono[ 1,5-a]mupuann-6-un § -3-(nponas-2-un)- | H-nupponol 3,2-b Jmupuans-
5-un)-2-metunnunepasus-1-unlsras-1-on  (904); 2-[Tper-Oytun(merwn)amuno]-1-[(3S)-4-(2-
{7,8-numernn-[1,2,4rpuaszono[ 1,5-a]mupunun-6-un } -3-(nponan-2-uin)-1H-nupponol 3,2-
b]mupunun-5-un)-3-merunnunepasus-1-mwi|sran-1-on  (905); 1-[(2R,55)-4-(2-{7,8-numerun-
[1,2,4]rpuasonol 1,5-a]nupunun-6-un}-3-(nponan-2-un)-1H-nuppomno(3,2-b [ nupunun-5-um)-2,5-
auMeTuinunepasus- 1-uin|-3-[3tun(mern)amubo|nponan-1-on  (906);  1-[(2R,5S)-4-(2-{7,8-
aumetni-[ 1,2, 4]tpuazono[ 1,5-almupuans-6-nn } -3-(nponan-2-un)- 1 H-mupposno[ 3,2-b [mupunus-
5-um)-2,5-mumernnnunepasus- 1-uil-3-(mopdonun-4-mn)nponan-1-on  (907); 1-[(2R,5S)-4-(2-
{7,8-mumernn-[ 1,2,4]rpuasonol 1,5-a]mupuaun-6-un }-3-(nponan-2-mn)- 1 H-nuppono[ 3,2-
b]mupunun-5-un)-2,5-gumerunnunepasut- 1 -mn]-3-{ 2-okca-6-azacnupol 3.3 Jrentan-6-
wn jnipona-1-oH (908); 1-[(2R,5S)-4-(2-{7,8-numeTun-[1,2,4]tpuazono| 1,5-a]mupuamnn-6-un}-3-
(nponan-2-un)- | H-nuppono[3,2-b Jnupuaun-5-mn)-2, S-numernnnunepasus- 1 -un]-3-(3-
¢dTopnupponuaus- 1-mn)nponas-1-on (909); 2-[6uc(mponan-2-uin)amunol-1-[(2R,5S)-4-(2-{7,8-
mumetw-[ 1,2, 4] tpuazono[ 1,5-a]mupuaun-6-un } -3-(nponas-2-un)- | H-nupposnol 3,2-b Jmupuams-
5-mn)-2,5-mumerunnunepasus- 1 -un|stan-1-on (910); 2-[Tper-Oyrun(mermin)amuno]-1-[(2R,5S)-
4-(2-{7,8-numerni-[1,2,4]rpuazonol 1,5-aJnupunun-6-un }-3-(nponan-2-wn)- 1 H-nuppoo[ 3,2-
bmupunun-5-un)-2,5-guMeTununepasul- 1 -mi|stan- 1-oH (911); 1-[(2R,5S)-4-(2-{7,8-
mumetwi-[ 1,2 4] tpuazono[ 1,5-a]mupuann-6-min § -3-(nponas-2-un)- | H-nupposnol 3,2-b Jmupuaus-
5-mn)-2,5-mumernnnunepasus- 1 -un|-2-[3run(nponan-2-mn)amuHo |3tan-1-on (912); 1-[(1R,5S)-
8-(2-{7,8-numetmn-[ 1,2,4]rpuazono[ 1,5-a|Jmupunun-6-mun } -3-(nponan-2-uin)- 1 H-nmuppono| 3,2-
bmupunun-5-un)-3,8-arazadunmkio[3.2.1]okran-3-mi]-3-(aumerunamuHo))ponas-1-on  (913);
3-[Tper-OyTrn(mernn)amuno]-1-[(2R,5S)-4-(2-{7,8-numernn-[ 1,2,4]tpuazono| 1,5-a|mupuann-6-
un }-3~(nponan-2-mn)- 1 H-nmuppono[ 3,2-b mupuann-5-mn)-2,5-numernnnunepa3us- | -ui|nponas-
I-on (914); 1-[4-(2-{7,8-qumernn-[1,2,4]rpuazono| 1,5-a]mupunun-6-mn}-3-(nponan-2-wn)-1H-
nuppotiof 3,2-b Jmupunun-5-mn)nunepasun- 1-un|-2-(3,3-numerunaszetuans- 1 -un)3tas- 1 -oH
(915), 1-[4-(2-{7,8-mumernn-[1,2,4]rpuazono[ 1,5-a]mupuann-6-mn } -3 -(nponan-2-wn)- 1 H-
npposo| 3,2-b jnupuans-5-un)nmunepasus- 1 -mn|-2-(3-meTokcnazerunus- 1 -mn)stan-1-on - (916);
1-[4-(2-{7,8-numeTun-[1,2,4]tpuazono[ 1,5-a|nupuann-6-mn } -3-(mponax-2-wmn)- 1 H-

npposo| 3,2-b jnupunns-5S-un)nmunepasus- 1-mn|-2-(3-¢propnupponuaus- 1 -un)aran-1-on  (917);
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1-[4-(2-{7,8-numeTun-[1,2,4]tpuazono[ 1,5-a]nupuans-6-mn } -3-(mponan-2-wmn)- 1 H-
nuppotio| 3,2-b Jmupunun-5-mn)nunepasun- 1-mn|-2-{ 1-okca-6-a3acnupo[ 3.3 JrentaH-6-1 } 3TaH-
l-om  (918);  2-(3,3-nu¢ropnuppomuaus-1-nn)-1-[4-(2-{7,8-numernn-[1,2,4]rpuaszono[ 1,5-
a|mupuanH-6-n1}-3-(nponan-2-un)- 1 H-muppono(3,2-b [ nupunun-S-un)nunepasus- 1 -uinsran-1-
o (919); 1-[(1R,55)-8-(2-{7,8-numernn-[1,2,4]rpuazonol1,5-almupuann-6-nn}-3-(nmponan-2-
un)-1H-nuppono[3,2-b]nupunun-5-nmn)-3,8-auazadurmkio|3.2.1]Jokran-3-mn]-2-{ 2-okca-6-
azacriupo[ 3.3 JrentaH-6-un }3TaH-1-0H (920); 1-[(1R,5S)-8-(2-{7,8-numeTm-
[1,2,4]rpuasonol 1,5-a]mupunun-6-nn}-3-(nponan-2-un)-1H-muppomno(3,2-b [ nupunun-5-numn)-3,8-
nnazaduimkno|3.2.1]okran-3-un]-2-(muppomuaus- 1 -un)sran-1-on (921); 1-[(1R,5S)-8-(2-{7,8-
aumetun-[ 1,2,4]tpuazono[ 1,5-a]nmupuann-6-un § -3-(nponas-2-un)- | H-nupponol 3,2-b Jnupuans-
5-un)-3,8-nuazaburukio| 3.2.1]okran-3-un|-2-[3Tun(merwn)amuHo [aTas-1-on (922); 1-[(1R,5S)-
8-(2-{7,8-numerni-[1,2,4]rpuazono[ 1,5-a]nupuann-6-nn} -3-(nponan-2-wmn)- 1 H-nuppono| 3,2-
b]mupunun-5-un)-3,8-auazadurmkno[3.2. 1 ]okran-3-un]-2-[ MeTun(nponaH-2-mui)aMiHO |3TaH- 1 -
oH (923); 2-[tper-Oytun(merun)amuno]-1-[(1R,5S)-8-(2-{7,8-numernn-[1,2,4]rpuazono[1,5-
a|mupuanH-6-un } -3-(nponan-2-uin)- 1 H-nuppono[3,2-b |nupunun-5-mn)-3,8-
nrazaduukio[3.2.1]okran-3-unlstan-1-on  (924); 2-[Tper-OyTun(2-ruapoKCH3TUI)aMUuHO|-1-
[(1R,5S)-8-(2-{7,8-numern-[1,2,4]rpuazono| 1,5-aJnupunaun-6-un } -3-(nponan-2-un)- 1 H-
npposo|3,2-b Jnupunun-5-un)-3,8-nuazabunukio[3.2. 1 Jokran-3-wi|stan-1-on (925); 2-[tper-
Oytun(merwn)amuno|-1-[(2R,6R)-4-(2-{7,8-numerun-[ 1,2,4]tpuazono[ 1,5-a|nupuanun-6-wm } -3 -
(nponan-2-un)- 1 H-nupposo[ 3,2-b Jnupuaun-5-mn)-2,6-nuMeTuInunepasut- 1 -ui|sras- 1-oxn
(926); 1-[(2R,6R)-4-(2-{7,8-numerun-[1,2,4]Tpuazono[ 1,5-a]nupuann-6-mn } -3-(mponax-2-wmi)-
1H-ntuppomnol3,2-bnupunun-5-mn)-2,6-mumernnnunepasus- 1 -ui|-2-[ 3Trn(MeTnn))aMiuHo |3 TaH-
1-on (927); 1-[(2R,6R)-4-(2-{7,8-numerun-[ 1,2,4]rpuazono[ 1,5-a]mupuaun-6-ni}-3-(nponan-2-
wn)-1H-nuppono[ 3,2-b|nupunun-5-nn)-2,6-aumerunnunepasus- 1 -wi |-2-(mupponuaus- 1 -
wn)atan-1-on  (928); 1-[(2R,6R)-4-(2-{7,8-numerun-[1,2,4]tpuazono|1,5-a]nupuann-6-mn}-3-
(mponan-2-un)- | H-nuppomnol 3,2-b Jnupuann-5-mn)-2,6-numerninunepasus- 1 -un|-2-{ 2-okca-6-
azacnupol| 3.3 Jrentan-6-wn }3TaH-1-oH (929), 2-[Tper-OyTHi(2-ruAPOKCUITHIT )aMUHO |- 1 -
[(2R,6R)-4-(2-{7,8-numetnn-[1,2,4]rpuazono| 1,5-a]mupuanna-6-mun } -3-(nponan-2-w)-1H-
npposo| 3,2-b jmupuans-5-un)-2,6-qumernnnunepasus- 1 -mwi|sras-1-on (930);  1-[(3R)-4-(2-
{7,8-numernn-[ 1,2,4rpuazono[ 1,5-a|mupunus-6-un } -3-(nponan-2-uin)- 1 H-nupponol 3,2-
bmupunun-5-un)-3-merunnunepasus- 1 -mn|-2-{ 2-okca-6-a3acnupo| 3.3 renran-6-1i } 3TaH- 1 -oH
(931); 1-[(3R)-4-(2-{7,8-mumernn-[1,2,4]rpuazono| 1,5-a]mupuann-6-mn } -3-(nponan-2-wn)- 1 H-
nuppoio| 3,2-b Jmupunun-5-mn)-3-meTunnunepasus- 1 -mi|-2-[3Tuin(Me T )aMuHO |3TaH- 1 -0H
(932); 1-[(3R)-4-(2-{7,8-mumernn-[1,2,4]rpuazono| 1,5-a]mupuann-6-mn } -3-(nponan-2-wn)- 1 H-

nuppotio| 3,2-b Jmupunun-5-mn)-3-meTunnunepasus- 1 -mi|-2-[ MeTrn(ponan-2-1i1)aMiHO | 3TaH-
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l-om  (933); 2-[tper-Oyrun(mermn)amuno]-1-[(3R)-4-(2-{7,8-numernn-[1,2,4]rpuazomno[1,5-
a|mupuauH-6-un }-3-(nponan-2-mn)- 1 H-muppono[3,2-b Jmupunus-5-un)-3-meTunnunepa3us- 1 -
win|atan-1-ov  (934); 1-[(2S,5R)-4-(2-{7,8-numerun-[1,2,4]tpuazono| 1,5-a]nupuann-6-mn}-3-
(mpomnan-2-un)- | H-nuppomnol[ 3,2-b jnupuann-5-mn)-2, S-numernnnunepasus- 1 -un|-2-{ 2-okca-6-
azacriupo[ 3.3 JrentaH-6-un }3TaH-1-0H (935); 1-[(2S,5R)-4-(2-{7,8-numeTm-
[1,2,4]rpuazonol 1,5-a]mupunnn-6-nn}-3-(nponan-2-mn)-1H-muppomno(3,2-b [ nupunun-5-num)-2,5-
AUMeTUInunepasus- 1-un|-2-(mupponuaus- 1 -un)stas-1-ox1 (936); 1-[(2S,5R)-4-(2-{7,8-
mumetnn-[ 1,2, 4] tpuazono[ 1,5-a]mupuann-6-un § -3-(nponas-2-un)- | H-nupponol 3,2-b Jnupuans-
5-un)-2,5-mumerunnunepasus- 1 -mn|-2-[srun(mernn)amuno |atan-1-on  (937); 1-[(2S,5R)-4-(2-
{7,8-numernn-[1,2,4rpuaszono[ 1,5-a]mupunun-6-un } -3-(nponan-2-un)-1H-nupponol 3,2-
b]mupunun-5-un)-2,5-auMernnnunepasus- 1 -mi]-2-[ metun(rnponas-2-uia)aMHUHO |3TaH- 1 -0H
(938); 2-[tpet-OyTun(merun)amuno]-1-[(2S,5R)-4-(2-{7,8-numerun-[ 1,2,4rpuazonol 1,5-
a|mupuanuH-6-un } -3-(nponan-2-uin)- 1 H-nuppono[3,2-b |[nupuaun-5-mn)-2,S-auMeTnianunepasut-
l-un)sran-1-on  (939); 1-[(2R)-4-(2-{7,8-aumerun-[1,2,4]tpuazono[ 1,5-a]nupuann-6-mn}-3-
(mponan-2-un)-1H-nuppono[3,2-b Jnupunun-5-mn)-2-metunnunepasus- 1 -ui|-2-{ 2-okca-6-
azacriupo[ 3.3 Jrentan-6-un}atan-1-on  (940); 1-[(2R)-4-(2-{7,8-numernn-[1,2,4]rpuazono[1,5-
a|mupuanH-6-nin} -3-(nponan-2-uin)- 1 H-nuppono[3,2-b |nupunun-5-mn)-2-metnnnunepasus- 1 -
wi|-2-(mupponuaus-1-un)tan-1-on  (941); 1-[(2R)-4-(2-{7,8-numernn-[ 1,2,4]rpuazono[1,5-
almupuauH-6-ui }-3-(nponan-2-un)- 1 H-muppono[3,2-b jnupunus-5-wun)-2-meTunnunepa3us- 1 -
wi|-2-[>run(merun)amuno |atan-1-o1  (942);  1-[(2R)-4-(2-{7,8-numernn-[1,2,4]rpuazono[ 1,5-
almupuauH-6-ui }-3-(nponan-2-un)- 1 H-muppono[3,2-b Jnupunus-5-un)-2-meTunnunepa3us- 1 -
wi|-2-[ MeTrn(nponaH-2-ui)aMuHoO |3TaH- 1-oH (943); 2-[Tper-Oytuin(meTmn)amuno]-1-[(2R)-4-(2-
{7,8-numernn-[ 1,2,4rpuazono[ 1,5-a]mupunus-6-un } -3-(nponan-2-ui)- 1 H-nuppono| 3,2-
b]mupunuH-5-n1n)-2-MeTuanunepasus- 1 -ui|3ras-1-o1 (944); 1-[4-(2-{7,8-numeTni-
[1,2,4]rpuazono[ 1,5-almupunun-6-un }-3-(nponan-2-mn)-1H-muppono[ 3,2-b Jmupunun-5-
wn)nunepasus- 1 -ui|-3-metni-3-{ 2-okca-6-a3aciupo| 3.3 Jrenran-6-un }Oyran-1-ou (945), 1-[4-
(2-{7,8-numeTun-[1,2,4]rpuazono[ 1,5-a|mupuann-6-mn } -3-(nponan-2-un)- | H-nuppoio[ 3,2-
b]mupunun-5S-un)nunepasun- 1-uin|-2-(3-ruapokcu-3-MeTrnazeTuanH- 1 -mn)stan-1-o1  (946); 1-
[4-(2-{7,8-numernn-[1,2,4]rpuazono| 1,5-a]mupuann-6-un } -3-(nponan-2-un)-1 H-nmuppono[ 3,2-
b]mupunun-S-un)nunepasun- 1-un]-2-{2-okca-7-a3acnupo[4.4|HoHaH-7-un }3taH-1-on (947); 1-
[4-(2-{7,8-numernn-[1,2,4]tpuazono| 1,5-a]mupuann-6-un } -3-(nponan-2-un)- 1 H-nmuppono[ 3,2-
bmupunun-S-un)nunepasus- 1-ui|-2-(3-ruapoKcH-3-MeTHIMUPPOIHANH- 1 -un)sTan-1-o1  (948);
1-[4-(2-{7,8-numeTun-[1,2,4]tpuazono[ 1,5-a|nupuann-6-mn } -3-(mponax-2-wn)- 1 H-
uppotio| 3,2-b Jmupunun-5-mn)nunepasun- 1 -un|-2-[ (2-rugpokcu-2-

MeTuianpomun)(MeTuin)aMuHo |3tal-1-o0  (949);  1-[4-(2-{7,8-numernn-[ 1,2,4]rpuazono[1,5-
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a|mpuanH-6-n1}-3-(nponan-2-mn)-1H-muppono[3,2-b [ mupunun-S-un)nunepasus- 1-un]-2-(3,3-
numermnmopdomua-4-un)stan-1-on  (950);  6-{2-[4-(2-{7,8-gumernn-[1,2,4]rpuazono[1,5-
a|mupuann-6-n1}-3-(nponan-2-un)- 1 H-muppono|3,2-b [ nupunun-5-un)nunepasus- 1-uin]-2-
OKCO3THI }-2A°-THa-6-a3acrupo[ 3.3 renTan-2,2-11oH (951); 1-[4-(2-{7,8-numeTwn-
[1,2,4]rpuazono[ 1,5-a]mupuaun-6-nn }-3-(nponan-2-mn)-1H-muppono|[3,2-b mupunus-5-
wi)nunepasus- 1-mn|-2-[ (*Hz)merunamuno |3Tan- 1-oxn (952); 2-[Tper-OyTmn(2-
ruapokcusTU)aMuHo]-1-[(3R)-4-(2-{7,8-numernn-[ 1,2,4|tpuaszono[ 1,5-a|nupunus-6-mn } -3-
(nponan-2-un)- 1 H-uppo:no[ 3,2-b jnupuaun-5-wn)-3-merunnunepasus- 1 -un |3tas-1-on (953); 2-
[Tper-OyTun(2-ruapoxcusti)amuHo|-1-[(2S,5R)-4-(2-{ 7,8-gumernn-[ 1,2,4 rpuazono[ 1,5-
a|mupuaun-6-nn}-3-(nponan-2-un)-1H-muppono(3,2-b nupununs-5-umn)-2,5-1uMeTuinunepasuH-
l-un)sran-1-on  (954); 2-[Tper-Oyrun(2-runpokcustn)amuno]-1-[(2R)-4-(2-{7,8-qumernn-
[1,2,4]rpuazono[ 1,5-a]mupunun-6-ui}-3-(nponan-2-wn)- 1 H-muppono| 3,2-b [nupunus-5-mm)-2-
MeTuInunepasun- 1 -un|atan-1-ou (955); 1-[4-(2-{7,8-numernn-[1,2,4]tpuasono[ 1,5-aJnupuaun-
6-m1 }-3-(nponan-2-mn)- 1 H-nuppono[ 3,2-b Jnupunus-5-un)nunepasun- 1 -un|-2-{ 6-okca-2-
azacriupo| 3.4JokTan-2-un }3TaH-1-0H (956); 1-[4-(2-{7,8-numeTnn-[1,2,4]tpuazono[ 1,5-
a|mupuanH-6-un} -3-(nponan-2-uin)- 1 H-nuppono[3,2-b Jnupunun-S-mn)nunepasus- 1 -mn]-2-{ 2-
okca-6-azacnupo[3.4]okTaH-6-ui}3TaH-1-0H (957), 1-[(2R,5S)-4-(2-{7,8-numerm-
[1,2,4]rpuazono[ 1,5-a]nupunun-6-mi}-3-(nponan-2-un)- 1 H-nuppono[ 3,2-b [nupunun-5-umn)-2,5-
auMeTununepasus- 1-ui|-3-{ 1-okca-6-azacnupo[ 3.3 Jrentan-6-un jnponan-1-on  (958); 6-{3-
[(2R,5S)-4-(2-{7,8-numetun-[ 1,2,4]tpuazono[ 1,5-aJmupunun-6-un } -3-(nponan-2-wn)- 1 H-
mupposno[3,2-bnupuaun-5-un)-2,5-qumeTHinunepasus- 1 -un]-3-okconpornmun } -2A°-Tra-6-
azacriupo[3.3Jrenran-2,2-nuon  (959);  1-[(2R,55)-4-(2-{7,8-numernn-[1,2,4]rpuazono[ 1,5-
almupuauH-6-n1}-3-(nponan-2-un)- 1 H-mupposno[3,2-b Jnupunus-5-umn)-2, S-iuMe THInune pa3uH-
1-mn]-3-{6-okca-2-a3acnupo|[3.4JokraH-2-ua j nponax-1-oxH (960); 1-[(2R,5S)-4-(2-{7,8-
mumetw-[ 1,2 4] tpuazono[ 1,5-a]nupuann-6-mn § -3-(nponas-2-un)- | H-nupponol 3,2-b Jnupuans-
5-mn)-2,5-mumernnnunepasus- 1 -un|-3-{ 2-okca-6-a3acnupo| 3.4 JokraH-6-muia f iponas- 1 -on (961);
3-(3,3-nu¢ropnupponuaus-1-nn)-1-[(2R,55)-4-(2-{7,8-numernn-[ 1,2,4]rpuazonol[ 1,5-
almupuanH-6-u1}-3-(nponan-2-mn)-1H-muppono|3,2-b [nupunus-5-umn)-2, S-iuMe THIUne pa3uH-
I-un|nponan-1-on (962); 1-[(2R,5S)-4-(2-{7,8-numernn-[ 1,2,4]rpuazono[ 1,5-a]nupuana-6-nm}-
3-(nmponan-2-un)-1H-muppo:o[3,2-blnupuann-5-un)-2, S-numernnnunepasus-1-unl-3-(3,3-
auMeTUIMop g onuH-4-un)nponas-1-oxH (963); 1-[(2R,5S)-4-(2-{7,8-numeTni-
[1,2,4]rpuazono[ 1,5-almupunun-6-nn}-3-(nponan-2-mn)-1 H-muppomno(3,2-b [ nupunun-5-num)-2,5-
auMeTununepasus- 1-ui|-3-[((Hz )metnnamuno|nponan-1-on (964); 3-[di(*Hz)mernnamuno]-1-
[(2R,5S)-4-(2-{7,8-numetun-[ 1,2 4]tpuazono[ 1,5-a]mupunun-6-un } -3-(mponan-2-wn)- 1 H-

nppoo|3,2-b lmupuans-5-un)-2, S-numernnnunepasus- 1 -wi|nponas-1-on (965); 2-
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[ (muxonportunmMeTn )(MeTrin)aMuHo |- 1-[4-(2-{ 7,8-numernn-[ 1,2,4]rpuaszono[ 1,5-a]Jmupunus-6-
un } -3~(nponan-2-mn)- 1 H-nuppono[ 3,2-b mupuans-5-wn)nunepasus- 1 -un|sras-1-on (966); 1-[4-
(2-{7,8-numeTun-[1,2,4]rpuazono| 1,5-a|mupunnun-6-mn } -3-(nponan-2-un)- | H-nuppoo[ 3,2-
b]mupunun-5-un)nunepasus- 1-uin]-2-[MeTnia(okceTaH-3-11)aMUHO [3TaH- 1 -oH (967); 2-
(uuknonponunamMuHo)-1-[4-(2-{7,8-qumernn-[ 1,2,4]tpuazono| 1,5-a]nupuann-6-un } -3 -(mponan-
2-un)-1H-nuppono(3,2-b Jrupunun-5-un)munepasus-1-mn|stas-1-ox1 (968); 1-[4-(2-{7,8-
mumetni-[ 1,2,4]tpuazono[ 1,5-a]mupuann-6-un § -3-(nponas-2-un)- | H-nupponol 3,2-b Jmupuans-
S-unm)nunepaszun-1-mnl-2-[(2-rugpokcusTuin)(MeTmwin)amuso |atan-1-on - (969);,  1-[4-(2-{7,8-
aumetun-|[ 1,2,4]tpuazono[ 1,5-a]nmupuann-6-un § -3-(nponas-2-un)- | H-nupponol 3,2-b Jnupuans-
S-un)nunepasus-1-mnl-2-(3TUIamMuHO ))3TaH-1-0H (970); 1-[4-(2-{7,8-numeTn-
[1,2,4]rpuasono[ 1,5-a]mupunun-6-un}-3-(nponan-2-mn)-1H-muppono([3,2-bmupunun-5-
win)nunepasus- 1-mn]-2-[4-(ruppokcumerwn)nunepuaus- 1 -un|aran-1-on . (971);  9-(2-{7,8-
aumetni-[ 1,2, 4]tpuazono[ 1,5-almupuans-6-nn } -3-(nponan-2-un)- 1 H-mupposno[ 3,2-b [mupunus-
5-un)-3-okca-7,9-nuazabunukio[3.3.1]Jnonan  (972); 3-(2-{7,8-mumerun-[1,2,4]rpuazonol1,5-
a|mupuanH-6-un } -3-(nponan-2-uin)- 1 H-nuppono[3,2-b | nupunun-5-mn)-3,8-
nrazaduukno[3.2.1]okran (973); (1R,55)-3-(2-{7,8-numeTnn-[1,2,4]rpuazono[1,5-a]nupunus-
6-m1 }-3-(nponan-2-mn)- 1 H-nuppono[ 3,2-b Jnrupunun-5-mn)-3,9-nnazabummkio| 3.3. 1 JHoHaH
(974), (3S)-1-(2-{7,8-numernn-[ 1,2,4]rpuazono[ 1,5-a]nmupunus-6-un } -3-(nponan-2-ui)- 1 H-
npposo|3,2-b Jnupuans-5-1mi)-3 -(2 -Me TP O ) TUTIEPA3HH (975); (3R,5S)-1-(2-{7,8-
mumetw-[ 1,2, 4] tpuazono[ 1,5-a]mupuaun-6-un } -3-(nponas-2-un)- | H-nupposnol 3,2-b Jmupuams-
5-mn)-3,5-mumernnnunepaszu (976); 1-(2-{7,8-numerun-[1,2,4]tpuazono[ 1,5-a|nupuann-6-un } -
3-(mponan-2-un)-1H-muppoio[3,2-bnupuann-5-un)-2,3-numernnnunepasud  (977);, 6-(2-{7,8-
mumetwi-[ 1,2 4] tpuazono[ 1,5-a]mupuann-6-min § -3-(nponas-2-uin)- | H-nupposnol 3,2-b Jnupuams-
5-mn)-3,6-muazadbunmkio[3.1.1]renran (978); (1R,55)-8-(2-{7,8-numernn-[1,2,4]rpuazonol1,5-
almupuanH-6-n1}-3-(nponan-2-mn)-1H-uppoino[3,2-b Jnupunun-5-umn)-3,8-
nuazadbunmkino[3.2.1]okran (979); (1R,4R)-2-(2-{7,8-numetnn-[1,2,4]rpuazonol1,5-a]nupuaus-
6-u }-3-(nponan-2-un)-1H-niuppono[ 3,2-b Jnupunun-5-mn)-2,5-auazabunmkio[ 2.2 .2 |okran
(980); (1R,4R)-2-(2-{7,8-numermn-[1,2,4]tpuazono[ 1,5-a]nupuann-6-un} -3-(nponan-2-wmn)- 1 H-
nuppoo|3,2-b jmupuaun-5-un)-2,5-nuazabunukno[2.2. 1renran - (981);  4-(2-{7,8-mumern-
[1,2,4]rpuazono[ 1,5-almupunun-6-nn}-3-(nponan-2-wn)-1 H-muppono( 3,2-b [nupunun-5-un)-4,7-
nnaszacriupol2.5]okran (982); (3S)-1-(2-{7,8-qumerunn-[1,2,4]tpuazono| 1,5-a]mupuann-6-mn}-3-
(mpomnan-2-un)- | H-nmuppomnol 3,2-b jnupuann-5-mn)-3-(nponan-2-un)nunepasus (983); (1S,4S)-2-
(2-{7,8-numeTun-[ 1,2, 4]rpuazono[ 1,5-a|mupunnn-6-mn } -3-(nponan-2-un)- | H-nuppo:no[ 3,2-
b mupuaun-5-un)-2,5-nnazadbunukino[2.2. 1 rentan (984); (1R,55)-3-(2-{7,8-numeru-
[1,2,4]rpuazono[ 1,5-almupunnn-6-nn}-3-(nponan-2-mn)-1 H-muppono( 3,2-b [ nupunun-5-umn)-3,6-
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mrazadumkio[3.1. 1 renran (985); (25)-1-(2-{7,8-numernn-[ 1,2,4]rpuazono[1,5-a]mupuann-6-
un } -3-(nponan-2-mn)- 1 H-muppono[ 3,2-b mupuans-5-mn)-2-nponunnunepasut (986); [(25)-4-(2-
{7,8-numernn-[ 1,2,4rpuaszono[ 1,5-a]mupunus-6-un } -3-(nponan-2-uin)- 1 H-nupponol 3,2-
b]mupunun-5-un)nunepasus-2-un|meranon (987); (25)-1-(2-{7,8-numernn-[1,2,4]tpuazono| 1,5-
a|mupuanH-6-n1}-3-(nponan-2-un)-1H-muppono(3,2-b [ mupunun-5-nn)-2-3tunmunepasus (988),
(35)-1-(2-{7,8-numerun-| 1,2,4]tpuazomno| 1,5-aJmupunun-6-mn }-3-(mponan-2-mn)-1H-
nupposno|3,2-b Jnupuans-5-um)-3-MeTunnunepasus (989); (2R,5S)-1-(2-{7,8-numeTni-
[1,2,4]rpuazonol 1,5-a]mupunun-6-nn}-3-(nponan-2-un)-1H-muppono(3,2-b [ nupunun-5-numn)-2,5-
muMerunnunepasut (990); (2S,55)-1-(2-{7,8-gumerun-[1,2,4]tpuazonol 1,5-a]mupuann-6-un }-3-
(mponan-2-un)- | H-nuppomno[3,2-b Jnupuann-5-un)-2,S-numernnmunepasun - (991);  (25)-1-(2-
{7,8-numernun-[1,2,4rpuaszono[ 1,5-a]mupunun-6-un } -3-(nponan-2-uin)-1H-nupponol 3,2-
b Jmupuana-5-1)-2-(nponan-2-ui)nunepasuH (992); (2R,5R)-1-(2-{7,8-numerun-
[1,2,4]rpunazonol 1,5-a]mupuann-6-un }-3-(nponan-2-wmn)- 1 H-muppono[ 3,2-b [nupuans-5-ni)-2,5-
muvernnmunepasud  (993); [(25)-4-(2-{7,8-mumernn-[1,2,4]rpuazono[ 1,5-a]mupunuH-6-mm}-3-
(nponan-2-un)- | H-nupposno[3,2-b Jnupuaun-5-un)nunepasun-2-un|meranon (994); 1-(2-{7,8-
aumetwi-[ 1,2,4]tpuazono[ 1,5-a]nmupuann-6-un } -3-(nponas-2-un)- | H-nupposnol 3,2-b Jmupuaun-
5-mn)-N-merunnunepunua-4-amu (995); 1-(2-{7,8-aumerun-[1,2,4]tpuazonol 1,5-a|mupuamnn-6-
un } -3-(nponan-2-mn)- 1 H-muppono[ 3,2-b mupuaun-5-un)-N-metun-N-[ (3-meTrnokceras-3-
win)MeTw1 [nunepuanH-4-amut (996); 2-{[1-(2-{7,8-gumerun-[1,2,4]tpuazono[ 1,5-a]mupuaun-6-
un }-3-(nponan-2-wmn)- 1 H-muppo:o[ 3,2-b |mupuans-5-un)nunepunus-4-uin | (meTwn )aMuHo § -N,N-
numerunanetamun (997); 1-(2-{7,8-numerun-[ 1,2,4]tpuazono[ 1,5-aJnupunun-6-ui }-3-(npomnax-
2-un)-1H-nuppono[3,2-b Jmupunun-5-un)-N-(2-MeTaHCy TG OHUISI THI )-N-MeTHIIHIEpUIUH-4-
amuH  (998); 1-(2-{7,8-numerun-[1,2,4]rpuazono| 1,5-a]mupuaun-6-mn } -3-(nponan-2-wn)- 1 H-
npposo|3,2-b Jmupunun-5-un)-N-(nponan-2-mn)azetuaus-3-amua  (999);  1-(2-{7,8-gumernn-
[1,2,4]rpuazono[ 1,5-almupunun-6-ni}-3-(nponan-2-wn)- 1 H-muppoino[ 3,2-b [nupunun-5-mm)-N-
(2-MeTOKCHATHIT)a3e THINH-3-aMUH (1000); N1-(2-{7,8-numernn-[ 1,2,4]rpuazono[ 1,5-
almupuanH-6-n1}-3-(nponan-2-wn)- 1 H-uppoino(3,2-b [nupunun-S-un)stan-1,2-guamun (1001);
N-{2-[(2-{7,8-qumetun-[ 1,2,4]rpuazonol 1,5-a]mupunun-6-wn } -3-(nponan-2-wn)-1H-
nuppoo|3,2-b jnupuans-5-un)amMuHo |3 1IN §-2-(quMeTnaamMuHo))aneramun - (1002);  2-(2-{7,8-
mumetw-| 1,2 4] tpuazono[ 1,5-a]mupuann-6-un § -3-(nponas-2-un)- | H-nupponol 3,2-b Jmupuans-
5-mn)-6-(nponan-2-mn)-2,6-nuazacnupo[ 3.3 Jrenran (1003); 1-[6-(2-{7,8-numeTH-
[1,2,4]rpuazono[ 1,5-almupunun-6-nn}-3-(nponan-2-wn)-1 H-muppono( 3,2-b [ nupunun-5-numn)-2,6-
nuasacnupol3.3 Jrentan-2-un|-2-MeTunnponas-2-oi (1004); 3-[6-(2-{7,8-numeTm-
[1,2,4]rpuazono[ 1,5-almupunnn-6-nn}-3-(nponan-2-mn)-1H-muppomno( 3,2-b [nupunun-5-umn)-2,6-

nuazacnupo[3.3 Jrenran-2-un|npomanamun (1005); 1-[6-(2-{7,8-mumernn-[1,2.4]rpuazono[1,5-
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a|mupunun-6-n1}-3-(nponan-2-mn)-1H-uppono|3,2-b [ mupunun-5-numn)-2,6-
mraszacriupol3.3 Jrentan-2-mn|-3-(qumerninamMuHo)nponan-1-on  (1006);  2-(2-{7,8-gumerni-
[1,2,4]rpuazono[ 1,5-almupunun-6-nn}-3-(nponan-2-mn)-1H-muppono| 3,2-b mupunus-5-nm)-6-
(3-merancynbhonunIponmn)-2,6-nuasactupo| 3.3 Jrentan (1007); 2-[6-(2-{7,8-numeTni-
[1,2,4]rpuazono[ 1,5-a]mupunnn-6-nn}-3-(nponan-2-mn)-1H-muppomno( 3,2-b [ nupunun-5-numn)-2,6-
nuazacniupo[3.3 Jrenran-2-un|auneronurpun  (1008);  2-(2-{7,8-mumernn-[1,2,4]tpuazono[1,5-
a|mupuann-6-nn}-3-(nponan-2-mn)-1H-muppomno(3,2-b [ nupunun-5-nm)-6-(2-meTunnponun)-2,6-
mnaszacriupo[3.3]rentan  (1009), 2-(2-{7,8-mumerun-[1,2,4]rpuazonol 1,5-a]nupuann-6-mn}-3-
(mponan-2-un)- | H-nmuppomno|[3,2-b Jmupunns-5-mn)-6-(2,2-aumerunmnponin)-2,6-
mnaszacriupo[3.3]rentan  (1010); 2-(2-{7,8-mumerun-[1,2,4]rpuazonol 1,5-a]nupuann-6-mn}-3-
(nponan-2-un)-1H-nuppo:no[3,2-b jnupuann-5-mn)-6-(okceTan-3-mi)-2,6-
muaszactupo[3.3]renran  (1011); 2-(2-{7,8-mumernn-[1,2,4rpuazono[ 1,5-a]nupunus-6-mm}-3-
(nponan-2-un)- | H-upposnol 3,2-b Jnupunun-5-mn)-6-(okcan-4-mn)-2,6-nuasacnupo| 3.3 Jrenran
(1012), 2-(2-{7,8-numerun-[ 1,2,4Jrpuazosol 1,5-aJnupunun-6-mn}-3-(npomnan-2-un)- 1 H-
npposo[3,2-b Jnupuaus-5-un)-6-(2-merokcustun)-2,6-auazacnupo[ 3.3 Jrentan (1013); 3-[6-(2-
{7,8-mumernn-[ 1,2,4]rpuasonol 1,5-a]mupuaun-6-un }-3-(nponan-2-mn)- 1 H-nuppono[ 3,2-
b]mupuann-5-nn)-2,6-nuazacnupo[ 3.3 Jrentan-2-wi|nponanautpun (1014); 2-(2-{7,8-numerun-
[1,2,4]rpuazono[ 1,5-a]mupunun-6-ui}-3-(nponan-2-un)- 1 H-mupposno[ 3,2-b JnupunuH-5-mi)-6-
nponui-2,6-nquasacnupo|3.3Jrenran (1015); 2-(2-{8-merokcu-[1,2,4]tpuazonol1,5-aJnupunun-
6-u1}-3-(nponan-2-un)-1H-upposo[ 3,2-b Jnupunun-5-mn)-2,6-auazacnupo[ 3.3 Jrenran  (1016);,
2-(2-{8-meTokcu-[ 1,2,4]rpuazono[ 1,5-a|mupunun-6-un } -3-(nponan-2-uin)- 1 H-mupponol3,2-
b]mupunun-5-un)-6-merun-2,6-nuaszacnupo| 3.3 renran (1017), 2-5TIn-6-(2-{ 8-meToKCH-
[1,2,4]rpuazono[ 1,5-a]mupunun-6-ni}-3-(nponan-2-wn)- 1 H-muppoino[ 3,2-b [ nupunun-5-umn)-2,6-
mnazacriupo[3.3]rentan  (1018);  2-(2-{8-mertokcu-[1,2,4]tpuazono| 1,5-a]nupuann-6-wm }-3-
(nponan-2-un)- 1 H-nupposio[ 3,2-b Jnupuaun-5-wmn)-6-nponui-2,6-quaszacnupo| 3.3 Jrentan
(1019, 2-(2-{8-metokcu-[ 1,2,4]rpuazono| 1,5-a|nupuann-6-mn }-3-(nponax-2-wmn)-1H-
npposo| 3,2-b Jmupuans-5-un)-6-(npomnan-2-mn)-2,6-nuazacnupo| 3. 3Jrenran (1020); 1-[6-(2-{8-
metokcH-[ 1,2,4]rpuazono[ 1,5-a]mupuaun-6-un }-3-(nponan-2-mn)-1H-uppoino| 3,2-b jrupunus-
5-mn)-2,6-muazacnupo| 3.3 Jrentan-2-mi|-2-metunnponan-2-on  (1021);  6-(2-{7,8-aumermn-
[1,2,4]rpuazono[ 1,5-almupunun-6-nn }-3-(nponan-2-mn)-1H-muppono| 3,2-b nupunus-5-nm)-2-
metuia-2-azacnupo[3.3renran  (1022); 6-(2-{7,8-gumernn-[1,2,4]tpuazono[ 1,5-a]mupuann-6-
un } -3~(nponan-2-mn)- 1 H-nuppo:no[3,2-b | mupuann-5-mn)-2-(nponan-2-mi)-2-
azacrupo[3.3Jrenran (1023);  6-(2-{7,8-agumerun-[1,2,4]tpuazono| 1,5-a]nupuann-6-mn}-3-
(nponan-2-un)- 1 H-nuppoio[ 3,2-b Jnupuaun-5-wn)-2-(okcan-4-mi)-2-azacnupo| 3. 3]rentan

(1024), 6-(2-{7,8-numernn-[ 1,2,4]rpuazono| 1,5-aJmupunna-6-nn }-3-(nponan-2-mn)- 1 H-
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nppotio| 3,2-b Jmupunun-5-mn)-2-[ (3-merunokceran-3-un)merun|-2-azacnupo[ 3.3 Jrentan
(1025); 6-(2-{7,8-mumernn-[1,2,4]rpuazono[ 1,5-a|nupuauna-6-mn } -3-(nponan-2-wn)- 1 H-
nppoio| 3,2-b Jmupunun-5-mn)-2-(2-merancynbdormna T )-2-azacnupo[ 3.3 Jrenran  (1026); 1-
[6-(2-{7,8-numernn-[1,2,4]tpuazono| 1,5-a]nupuann-6-un § -3-(nponan-2-un)- 1 H-nuppono[ 3,2-
b]mupunun-5-nn)-2-azacnupo| 3.3 Jrenran-2-un]-2-(numernnamuno)sTan-1-on  (1027); 1-[6-(2-
{7,8-numernn-[ 1,2,4rpuaszono[ 1,5-a]mupunun-6-un } -3-(nponan-2-un)- 1 H-nuppomnol 3,2-
b]mupunun-5-nn)-2-azacnupo| 3.3 Jrenran-2-un|-2-merunnponan-2-on  (1028);,  3-[6-(2-{7,8-
mumetnn-[ 1,2, 4] tpuazono[ 1,5-a]mupuann-6-un § -3-(nponas-2-un)- | H-nupponol 3,2-b Jnupuans-
5-mn)-2-azacnupo| 3.3 JrenTan-2-ui|nponaHaMun (1029); 6-(2-{7,8-numernn-
[1,2,4]rpuazono| 1,5-aJmupunun-6-un }-3-(mponan-2-un)- 1 H-muppo:no[ 3,2-b jnupuaun-5-mn)-2-
(3-merancynbhoHUIIpOnII)-2-a3acnupo| 3.3 renran (1030); 6-(2-{7,8-numerni-
[1,2,4]rpuazono[ 1,5-a]mupunun-6-ui}-3-(nponan-2-un)- 1 H-muppono[ 3,2-b [nupunus-5-mm)-2-
(2-merokcusTun)-2-azacnupo[3.3|rentan (1031);  4-(2-{7,8-numernn-[ 1,2,4]rpuazono[1,5-
a|mupuanH-6-nn } -3-(nponan-2-uin)- 1 H-nuppo:no[3,2-b mupuans-5-nn)-1-[ 2-
(mumerunamuHo)aTHa [nunepasun-2-on  (1032);  1-[4-(2-{7,8-numernn-[1,2,4]rpuazono[1,5-
a|mupuanH-6-uin} -3-(nponan-2-uin)- 1 H-nuppono[3,2-b |nupunun-S-un)nunepasus- 1 -mn]-2-{ 2-
okca-6-azacnupo[3.3rentaH-6-ui }3TaH-1-0H (1033); 1-[(2R,5S)-4-(2-{7,8-numeTH-
[1,2,4]rpuazono[ 1,5-alnupunun-6-ui}-3-(nponan-2-un)- 1 H-nuppoino[ 3,2-b [nupunun-5-umn)-2,5-
auMeTwnunepasus- 1-ui|-3-(merunamuno)nponan-1-on  (1034);  1-(amuaomernn)-4-(2-{7,8-
mumetw-[ 1,2, 4] tpuazono[ 1,5-a]mupuaun-6-un } -3-(nponas-2-un)- | H-nupposnol 3,2-b Jmupuams-
S-mm)umknorekcan-1-om  (1035); 6-[4-(2-{ 1-metun-1H-muppono[2,3-b|mupuann-3-un}-3-
(nponan-2-un)- 1 H-mupposo[ 3,2-b JnupuauH-5-wn) ukiorekcun |-2-okca-6-a3acnupo| 3.3 rentan
(1036); 6-[4-(2-{8-metokcu-[ 1,2,4]rpuazono[1,5-a]nupunus-6-un }-3-(nponan-2-wn)-1H-
nppoo| 3,2-b JnupuanH-5-un)uuknorekcun|-2-okca-6-azaciupo[ 3.3 Jrentan (1037); N-[4-(2-
{7,8-numernn-[ 1,2,4]rpuazono[ 1,5-a]mupunus-6-un } -3-(nponan-2-ui)- 1 H-nuppono| 3,2-
b JnupuauH-5-1)UKIoreKC |-N-3THIIOKCeTaH-3-aMUH (1038); N-[4-(2-{7,8-numerwn-
[1,2,4]rpuazono[ 1,5-almupunun-6-nn }-3-(nponan-2-wn)-1H-muppono|[ 3,2-b mupunun-5-
wn)uuksorekcui|-N-atunokceran-3-amud - (1039);  1-[4-(2-{7,8-numernn-[ 1,2,4]rpuazono[ 1,5-
almupuanH-6-n1}-3-(nponan-2-wn)- 1 H-muppono[3,2-b [ nupunun-S-un)uukiorekcun|-3,3-
mamermnazetuaud - (1040);  1-[4-(2-{7,8-gumerun-[1,2,4]tpuazono| 1,5-a]nupuann-6-mn }-3-
(nponan-2-un)- 1 H-nuppo:o[ 3,2-b |nupuauH-5-1) HUKIOreKCHI |-3-MeTria3eTuauH-3-011 (1041);
1-[4-(2-{7,8-numeTun-[1,2,4]tpuazono[ 1,5-a|nupuann-6-mn } -3-(mponax-2-wmn)- 1 H-
nuppoo| 3,2-b JnupuanH-5-1i1) HIUKITOreKCHII |-3-MEeTOKCHA3E TUANH (1042); 4-{[4-(2-{7,8-
mametni-| 1,2 4] tpuazono[ 1,5-a]mupuann-6-un § -3-(nponas-2-un)- | H-nuppomnol 3,2-b Jnupuans-

S-un)uuKnorexcu|aMuHo } - 1\°-tuan-1,1-nuon (1043); 1-[4-(2-{7,8-numeTni-
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[1,2,4]rpuazono[ 1,5-almupunnn-6-nn }-3-(nponan-2-mn)-1H-muppono[ 3,2-b  mupunun-5-
W) IUKJIOTeKCHI|-3-MeTrninazetuansa-3-on  (1044); 1-[4-(2-{7,8-numernn-[1,2,4]rpuazono[1,5-
a|mupunuH-6-n1}-3-(nponan-2-un)-1H-muppono|3,2-b | mupunus-5-un)uukiorekcun | -3-
merokcuazerunud  (1045);  1-[4-(2-{7,8-numerun-[1,2,4]tpuazonol 1,5-a]nupuans-6-mn } -3 -
(mpomnan-2-un)- | H-nuppomnol 3,2-b jnupuann-5-mn)uuknorexcun|azetnaud-3-on (1046); 1-[4-(2-
{7,8-numernn-[ 1,2,4rpuaszono[ 1,5-a]mupunun-6-un } -3-(nponan-2-un)- 1 H-nuppomnol 3,2-
b]mupunun-5S-um)uukiaorekcui|-N,N-gumernnazeruans-3-kapookcamun — (1047);,  4-(2-{7,8-
mumetnn-[ 1,2, 4] tpuazono[ 1,5-a]mupuann-6-un § -3-(nponas-2-un)- | H-nupponol 3,2-b Jnupuans-
5-m)-N-metnin-N-(riponaH-2-1ui)IUKIOreKCcaH- 1 -aMuH (1048); 1-[4-(2-{7,8-numeTni-
[1,2,4]rpuasono[ 1,5-a]mupunun-6-un}-3-(nponan-2-mn)-1H-muppono(3,2-bmupunun-5-
W) IuKJIorekcui|azetTunus-3-oi (1049); 1-[4-(2-{7,8-numernn-[1,2,4]tpuazonol 1,5-aJnupuaun-
6-un}-3-(nponan-2-un)-1H-nuppono[ 3,2-b|nupuaun-S-mn)uuknorekcui|-N,N-
IMMETHIa3e TUAUH-3-KapOoKcaMua (1050); 1-[4-(2-{7,8-numeTnn-[1,2,4]tpuazomno[ 1,5-
a|mupuanH-6-un } -3-(nponan-2-uin)- 1 H-nuppo:no[3,2-b |mupuanH-5 -1 UKIoreKC Il |a3e THANH
(1051), 1-[4-(2-{7,8-numerun-[1,2,4]tpuazono[ 1,5-a]nupuamnn-6-un } -3-(nponax-2-wn)- 1 H-
npposo[3,2-b Jnupuaus-5-un)uuknorexcun|-3,3-numernnazeruaud - (1052);  6-((1s,4s)-4-(2-
(7,8-numernn-[ 1,2,4]rpuazono[ 1,5-a]mupunus-6-un)-3 -uzonponui- | H-nuppono[3,2-
b]mupunuH-5-un)uukiaorekcun)-2-tua-6-azacnupo[ 3.3 Jrenran-2,2-quokcun  (1053);  N-tper-
Oytun-4-(2-{7,8-qumerun-[ 1,2, 4]Jrpuazonol 1,5-a]nupunun-6-un } -3-(npomnan-2-wn)- 1 H-
nuppotiof 3,2-b JmupunuH-5-mn)uukiorekcas- 1 -aMuH (1054), 6-[4-(2-{7,8-numeTwn-
[1,2,4]rpuazono[ 1,5-a]mupunun-6-un }-3-(nponan-2-wn)- 1 H-mupposno[ 3,2-b Jnupunun-5-
W) IuKIorekcui|-1-okca-6-azacnupo[ 3.3 Jrenran  (1055);  N-tper-Oytmn-4-(2-{7,8-numerni-
[1,2,4]rpuazono[ 1,5-almupunun-6-un }-3-(nponan-2-mn)- 1 H-muppono[3,2-b Jnupunun-5-
wn)uukiorekcas-1-amun (1056); 6-[4-(2-{7,8-gumerun-[1,2,4]tpuazono| 1,5-a|lnupuann-6-un} -
3-(npomnan-2-un)-1H-muppo:o[3,2-b Jnupuann-5-un)uuknorekcun|- 1-okca-6-
azacrupo[3.3]renran  (1057); 1-[4-(2-{7,8-numeru-[1,2,4]tpuazono[ 1,5-a]nupunun-6-mi}-3-
(mpomnan-2-un)- | H-nuppomnol 3,2-b Jnupuann-5-wn)uuknorekcun|-3-groprupponuaun (1058); 7-
[4-(2-{7,8-numernin-[1,2,4]tpuazono| 1,5-a|mupuann-6-un } -3-(nponan-2-un)- 1 H-nmuppono[ 3,2-
b JnupuauH-5-wmn)ukiorekcun |-2-okca-7-a3acnupo[4.4Juonan  (1059); 6-[4-(2-{7,8-numeru-
[1,2,4]rpuazono[ 1,5-almupunun-6-nn }-3-(nponan-2-mn)-1H-muppono|[ 3,2-b mupunus-5-
WJT)IIMKJIOTeKCHIT|-2-0Kca-0-a3actupo[ 3.4 |okTan (1060, 2-[4-(2-{7,8-numeTni-
[1,2,4]rpuazono[ 1,5-almupuaun-6-un }-3-(nponan-2-mn)- 1 H-muppono| 3,2-b Jmupunus-5-
WUT)IIMKJIOTeKCrIT|-0-0Kca-2-a3aciupo| 3.4 |okTan (1061), 1-[4-(2-{7,8-numeTni-
[1,2,4]rpuazono[ 1,5-almupunun-6-un }-3-(nponan-2-mn)-1H-muppono[ 3,2-b  mupunus-5-
wn)uukiorekcui|-3-gropmupponuaun - (1062);  6-[4-(2-{7,8-numernn-[1,2,4]rpuazono[1,5-
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a|mupunnH-6-n1}-3-(nponan-2-un)-1H-muppono|[3,2-b | nupunuH-5-1im) iuKIore ke |-2-okca-6-
azacriupo[3.4Joktan  (1063); 4-[4-(2-{7,8-numerun-[1,2,4]tpuazono[ 1,5-a]nupunun-6-mi}-3-
(mpomnan-2-un)- | H-nuppomnol 3,2-b jnupuann-5-wn)uuknorexcun |mopdomms (1064); 2-[4-(2-{7,8-
mumetn-[ 1,2, 4] tpuazono[ 1,5-a]mupuann-6-un § -3-(nponas-2-un)- | H-nupponol 3,2-b Jmupuans-
S-unm)uuknorekcun|-6-okca-2-a3acnupo| 3.4|okraH (1065), 7-[4-(2-{7,8-numeTmn-
[1,2,4]rpuazono[ 1,5-a]mupununa-6-un }-3-(nponan-2-mn)-1H-muppono|[3,2-b | mupunun-5-
WUT)IIUKJIOTeKCHIT|-2-0Kca-7-a3aciupol 4.4 |HoHaH (1066), 3-¢Top-1-[4-(2-{8-meTOKCH-
[1,2,4]rpuazono[ 1,5-a]mupunun-6-un }-3-(nponan-2-mn)-1H-muppono(3,2-bmupunun-5-
wn)uuksorekcwi|nuppomuaue  (1067);  6-[4-(2-{8-meTokcu-[1,2,4]tpuazonol 1,5-a]mupuaun-6-
un } -3-(nponan-2-un)- 1 H-nuppo:no[ 3,2-b | mupuann-5-un)uuknorekcun|-2-okca-6-
azacriupo[3.4Jokran  (1068),  2-[4-(2-{8-meTokcu-[1,2,4]tpuazono[ 1,5-a]mupunun-6-mn}-3-
(nponan-2-un)- 1 H-nuppo:no[ 3,2-b jnupuans-5-wmn) aukinorekcun |-6-okca-2-azacnupo[ 3.4 Joktan
(1069), 2-[4-(2-{8-meTokcu-[ 1,2,4]rpuazono[ 1,5-a|nupunuu-6-un }-3-(nponan-2-ui)- 1 H-
npposio[ 3,2-b Jnupuaus-5-un)uuknorekcun|-6-okca-2-azacnupo[ 3.4 Jokran (1070); 4-[4-(2-{8-
merokcu-[ 1,2,4]rpuazono[ 1,5-a]nupuaun-6-un } -3-(nponas-2-nn)- 1 H-nmuppono[ 3,2-b |mupunus-
5-1)uMKIOreKCHI |MOPQOTHH (1071), 3-¢pTop-1-[4-(2-{8-meTokcu-[1,2,4]Tpuaszono[ 1,5-
a|mupuanH-6-uin} -3-(nponan-2-uin)- 1 H-nmuppono[3,2-b Jnupunun-5-
wn)uukiorekcwi | nuppomuaua  (1072);  6-[4-(2-{8-metokcu-[1,2,4]tpuazonol 1,5-a]mupuaun-6-
un }-3-(nponan-2-wmn)- 1 H-nmupposo[ 3,2-b |mupuans-5-un)uuknorekcun|-2-okca-6-
azacrupo[3.4Jokran  (1073);  6-[4-(2-{8-meTokcu-[1,2,4]tpuazono| 1,5-a]mupunun-6-mi}-3-
(nponan-2-un)- 1 H-mupposo[ 3,2-b Jnupuaun-5-wn)uukiorekcun |- 1 -okca-6-a3acnupo[ 3.3 rentan
(1074), 6-[4-(2-{8-meTokcu-[ 1,2,4rpuazono[1,5-alnupuaun-6-un }-3-(nponan-2-wn)-1H-
npposo|3,2-b Jnupuans-5-un)uuknorekcun |- 1-okca-6-azaciupo[ 3.3 Jrentan - (1075);  6-[4-(2-
{7,8-numernn-[ 1,2,4]rpuazono[ 1,5-a]mupunus-6-un } -3-(nponan-2-ui)- 1 H-nuppono| 3,2-
bmupunun-5-un)uknorekcun]-1A°-tua-6-asacrupo[3.3 rentan-1,1-quon (1076); 6-[4-(2-{7,8-
mumetwi-[ 1,2 4] tpuazono[ 1,5-a]mupuann-6-wmin § -3-(nponas-2-uin)- | H-nupposnol 3,2-b Jnupuans-
S-um)uuknorexcun]-1A°-tua-6-azacnupo[3.3Jrenran-1,1-nuon (1077); u  N-merun-4-(2-{7-
metui-7H-muppono|2,3-d|mupumuans-5-wn } -3-(nponas-2-wun)- | H-nupposnol[ 3,2-b Jnupuamns-5-

win)uukiorekcad-1-amun (1078).

13. ®apmaneBTHUECKask KOMIIO3HIIHS, COAEPKAIasi COeAUHEHHe 0 JroOomy w3 . 1-12

WK ero (hapMaleBTHYECKU MTPUEMIIEMYIO COJTb U (hapMalleBTHYECKH MPUEMIIEMbI HOCUTEb.

14. Coenuuenue no modomy u3 . 1-12 wim ero gpapmaleBTHYECKH TIpUeMyIeMasi COJb

AJIg JICYCHUS ayTOUMMYHHOTO 3a00JIeBaHUS UJTH XPOHUYECKOr'0 BOCMAJIIUTEIIBHOIO 3a00JIeBaHHUSI.
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15. Coenunenne no m. 14 wim ero (apmMaueBTUYECKH NpUeMIeMasl COJb, MPHUYEM
yKa3aHHOE AayTOMMMYHHOE 3a0oyieBaHHE WM XPOHHYECKOE BOCHAJHUTENIbHOE 3a00seBaHUe
BbIOpaHO M3 CHCTEMHOH KpacHOW Bom4aHku (SLE), peBMaTOMOHOTO apTpuTa, PacCEsSHHOTO

ckieposa (MS) u cunapoma Illerpena.
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