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PoncrBenHbIe 3asiBKH

JlanHas 3asBKa WCHpAIMBAcT MPUOPHUTET MO naTe momauw, mpemxycmorpennsrid 35 U.S.C. §119(e), mo
npenBaputenbHOi 3asBke CIIIA Ne 62/485745, momanuoii 14 anpens 2017 roma, moyiHOe coaepikaHue KOTOPOH
BKITIOYEHO B JAHHBIA JOKYMEHT IIOCPEACTBOM CCBIIKH.

00J1acTh TEXHUKH

[IpennoxxeHsbl ompeaeseHHbIE areHThl, KOTOPhle MHTHOMPYIOT TUpO3MHKHHA3y bpyrona (Btk), a takxke

CHOCOOBI OJTYYCHHUS M IPUMEHCHHS TAKUX areHTOB.
YpoBeHb TeXHUKH

[TpoTrenHKMHA3BI TPENCTABIAIOT CO00I OOJBIIOE MYJIBTHICHHOE CEMEHCTBO, cocTosee u3 6osee yem 500
0€eJIKOB, KOTOPOE MI'PacT CYIIECTBEHHYIO POJIb B Pa3BUTHH U JICYCHUH Psi/la OHKOJIOTMIECKUX, HEBPOJIOTHUECKHUX
¥ MMMYHOJIOTHUECKHX 3a0ojeBaHuid yenoBeka. Kunasel cemelictBa Tec mpencTaBisiioT co00i HepelenTOpHbIC
THUPO3MHKUHA3BI, KOTOPbIE cOCTOAT M3 IATH WwieHoB (Tec (THpOo3MHKHMHA3a, SKCIPECHPOBaHHAs B IeMaToIEIUIo-
JsipHOM KapuuHome), Btk (Tuposunknnasza bpyrona), Itk (untepneiikun-2 (IL-2) unaynubensnas T-xiretounas
KWHa3a, Takke n3BecTHas kak Emt wmm Tsk), Rlk (kuHaza moxosmuxcst TMMQOIMTOB, Tak)kKe M3BECTHAS Kak
Txk) 1 Bmx (reH THpO3MHKHHa3bl KOCTHOTO MO3Tra Ha XpOMOCOMe X, Takke M3BECTHBIH Kak Etk)) m xoTtopbie
MIEPBUYHO KCIIPECCHPYIOTCS B TEMOITOITHUECKUX KIIETKaX, XOTs dKkcupeccuss Bmx u Tec Opira oOHapykeHa B
JHIOTENNAILHBIX KJIeTKaX W kieTkax nedeHn. Kunasel cemeiictBa Tec (Itk, Rlk m Tec) axcnpeccupytores B T-
KIIETKaX ¥ BCE OHM akTHBHUpYIOTCs HMke T-kierounoro penentopa (TCR). Btk mpencrasisier coboi Huxele-
KAl MeauaTop curHamm3anuu B-kinetouHoro penenrtopa (BCR), koTopast y4acTByeT B peryisiiiuu aKTHBa-
1y, nposmdepanun u auddepennumanuu B-kinetok. Konkpernee, Btk conepxut nomen PH, koTopblii cBsA3BIBa-
et docharnaumuHozuton-(3,4,5)-tpuchocpar (PIP3). Ces3piBanue PIP3 Br3biBaeT dochopumrpoBanne KuHa-
301t Btk pochommmazsr C (PLCy), 9To B cBOIO 04epens MpuBOIUT K ruaposmsy PIP2 ¢ obpazoBanmem AByxX BTO-
PHUYHBIX MecCeHKepoB -nHo3uTonTpudocdara (IP3) u quanunrianuepuna (DAG), koTopsle aKTHUBHPYIOT MPO-
tennknHazy PKC, 4To 3aTteM MHAyIMpYyeT JOMOJIHUTEIbHYIO CHTHANMN3AIMI0 B-knetok. Myranmu, KoTopble oT-
KITI04aroT (pepMEHTaTUBHYIO akKTUBHOCTH Btk, mpuBoasaT k paszsutuio cuHapoma XLA (X-xpomMocoMHOI aram-
MarnoO0yJIMHEMUH), TIEPBUYHOMY UMMYHOAC(GUINTY. YUNTHIBasS OYCHb Ba)KHOE 3HAUYEHHE, KOTOpOe KWHa3bl ce-
MmeiicTBa Tec oka3bIBaIOT HAa CHT'HAIM3AIMIO Kak B-kierok, Tak u T-kierok, kuHa3bl cemeiictBa Tec mpencras-
JSIFOT MHTEPEC C TOUKH 3PSHHS ayTOMMMYHHBIX PACCTPONCTB.

CrienoBaTenbHO, B TJAHHOW OOJIACTH TEXHUKH CYIIECTBYET OOJbINas MOTPEOHOCTh B d()(PEKTUBHBIX WHTH-
outopax Btk.

CyurHocTh u300peTeHust

Hacrosimee n3o0perenune oTHocHuTesl kK coenuaeHnto Gopmynsl (I1) wmm ero dapmarneBTHIECKH MpUEMITe-

MO COJIH:

N=R5
\NJ\”J;{N |
RS (ID).

N3o0peTenne Takke OTHOCHTCS K (papMarieBTUUECKOH KOMIO3WIIMH, COJepiKalllel aHHOE COCIMHECHHUE
W ero (papMarieBTHIeCKH IPUEMIIEMYIO COJIb, U (papMalleBTUUECKH IPUEMIIEMOE BCIIOMOTATEIFHOE BEIIECTBO.

N3o0peTenne oTHOCUTCS K crtoco0y JICUEHHUS] PacCTpOICTBa, pearupyrolero Ha HHruOMpoBaHUe TUPO3HUH-
KuHa3bl bpyToHa y cyObekTa, BKIIIOYAIOIIEMyY BBEICHHE YKa3aHHOMY CYOBEKTY 3((EKTHBHOTO KOJINYECTBA JaH-
HOTO COEIMHEHHS WM eTo (hapMaleBTHYECKN NPUEeMIIEMO COMM, U ITPUYEM PacCTPOMCTBO MPEICTABIIET COOOM
ayTOMMMYHHO€ pacCTpOMCTBO.

N300peTeHre OTHOCUTCS K MPUMEHEHUIO TaHHOTO COSIWHEHUS WM ero (papMareBTUUECKH NMPHUEMIEMON
COJIM, JUIA JICYCHHS PacCTPOICTBa, pearnpyromero Ha MHruONpoBaHNe THPO3UHKHUHA3bl bpyToHa; mpudyeM pac-
CTPOHCTBO MPENCTABISET COOOH ayTOMMMYHHOE PaCCTPOHCTRBO.

Jlpyrue mpu3HAKH U MPEUMYIIECTBA CTAaHYT OYEBUAHBIMH W3 MOCIEAYIOIIETO MOAPOOHOTO OMMCAHUS He-
CKOJIbKMX BapHaHTOB PealIn3alii H300pETeHNs, a TAKXKe U3 MpuiaraeMoil hopMyIisl H300peTeHHUS.

Kpartkoe onucanne rpadpuyecknx MaTepuajion

Ha ¢wr. 1 nzo0paxena nmopomkoBas peHTreHoBcKas audpaxrorpamma (ITPJT) xpucranmmueckoit popmber A
(R)-1-(tpet-0yTrin)-N-(8-(2-((1-meTnn- 1 H-nmpazon-4-min)amuHo )iupuMu IuH-4-11)-2-(okceTan-3-ni)-2,3,4,5-
terparuapo-1H-6en3o[clazennn-5-un)-1H-1,2,3-rprazon-4-kapookcamuaa.

Ha ¢wur. 2 m3o6paskensl npodunn audepeHnuaibaoi ckanupyroniei kanopumerpun (JJCK) n repmorpa-
BuMmetpuueckoro ananmuza (TT'A) mns xpucrammmyeckoit opmsr A (R)-1-(tper-0yTnm)-N-(8-(2-((1-metnn-1H-
MUPa30J1-4-1T)aMUHO )TAPUMUANH-4-11)-2-(oKceTan-3-mn)-2,3,4,5-rerparuapo- 1 H-6enso[ c]azenuu-5-mm)- 1 H-
1,2,3-tpuazon-4-kapbokcamua.

Ha ¢ur. 3A usobGpaxenst crektp ~C-SIMP mms pacrBopa kpucramtmdeckoii dopmsr A (R)-1-(tpet-

-1-



047837

Oytnin)-N-(8-(2-((1-meTnn-1H-nmpazon-4-nim)aMuHo )iupuMuIrH-4-111)-2-(0KceTaH-3-1m)-2,3,4,5-reTparuapo-
1H-6en30[clasenuu-5-mn)-1H-1,2,3-tpuason-4-kapookcamuna. Ha dur. 3B m3o6paensi crekrp ~C-SIMP s
KpUCTALITNYECKON ()OPMBI A B TBEpIOM COCTOSHUH.

Ha ¢ur. 4 nzo6pakeHbl MOpOIIKOBas peHTreHoBckas nudpakrorpamma (ITPM1) kpucranmaeckoit popmsl G
(R)-1-(tpeT-0yTmim)-N-(8-(2-((1-metnn-1 H-mupazon-4-mir)aMuHO )iupuMHATnH-4-11) -2 -(0KceTaH-3-1i1)-2,3,4,5-
terparuapo-1H-6en3o[clazenun-5-un)-1H-1,2,3-tpuazon-4-kapbokcamua.

Ha ¢wur. 5 uzobpaxens npodunu nudepeHuansHoi ckanupytomnieit kanopumerpun (JICK) u tepmorpa-
BuMeTrpudeckoro ananusa (TT'A) mst kpuctammmuaeckord popmel G (R)-1-(tpeT-0yTmim)-N-(8-(2-((1-metun-1H-
NMPa3oI-4-1i1)aMHHO ) TUPUMUANH-4-111)-2 -(0KceTaH-3-1)-2,3,4,5-Tretparunpo-1 H-6en3o[ cJazennu-5-mn)-1H-
1,2,3-tpuazon-4-kapObokcaMuma.

Ha ¢ur. 6A u3obpaxen cnextp ~C-SIMP s pactBopa Kpucrammueckoit Gpopmsr G (R)-1-(tper-6yTin)-
N-(8-(2-((1-meTun-1H-nmpazon-4-mir)aMuHO )IupuMHINH-4-111)-2-(0KceTan-3-m1)-2,3,4,5-rerparunpo- 1 H-
6enso|clasemun-5-mn)-1H-1,2,3-rpuazon-4-kap6okcamuza. Ha ¢ur. 6B mzobpaxen cnexrp “C-SIMP nns kpu-
cTaT4eckoit popMbl G B TBEpAOM COCTOSHHU.

IMoapo6Hoe onucanne N300peTeHnst

CoenuHeHMs WiIH uX (hapManeBTUIECKU IPHEMIIEMBIE COJIH, ONICAHHBIEC B JaHHOM JOKYMEHTE, MPOSIBIISIIOT
aKTHBHOCTh Kak Monynatopsl Btk. B gactHocTH, coeanHeHns wim nx (papMarieBTHUECKH MPHEMIJIEMBIE COJH,
OTIFICAaHHBIC B TAHHOM JIOKYMEHTE, TPEACTABISIOT cO00i MHTHONTOPHI Btk.

[TepBrIii BapuaHT pean3anuy H300peTeHus IpecTaBisieT coboit coequaenne Gopmysl (1):

ZT

R4
= v _—N
| D
N—R
N N
H
RG

Dopwmya (I)

win hapMaIreBTHICCKH IPUEMIIEMYIO COJIb, T/IC

KOJIBIIO A TIPEICTABISIET COOOM S-1JICHHBIM MOHOIIMKITMYECKUAN Tepepoapuil, CoAepKaluid 3 reTepoaToMa,
He3aBHCHMO BbIOpaHHBIX M3 N, O 1 S, mpudeM yKa3aHHBIN S-1WICHHBIH MOHOITMKIMYECKHNA TeTepoapui HeoOs3a-
TeNBHO 3aMEIeH OHUM WK 6onee R';

Q', Q% u Q° xaxpIii HesaBucuMmo BoIGHparoT w3 O, N(R?) 1 CH-R®, npuaem no mensmeii Mepe msa u3 Q',
Q” u Q° npexcrasmsroT coGoii C-R’;

W Bri6uparor u3 CH u N;

Y BoiOuparor u3 CH u N;

R' B KaXI0M CiTydae HE3aBHCHUMO BBIOGHPAIOT U3 C).¢-aIKHIa U 3-5-4ICHHOTO KapGOLUKINIA, IPUYEM yKa-
3aHHBINA Ci_¢-aJKWI ¥ 3-5-4JICHHBIN KapOOIUKIHI He00A3aTENIFHO 3aMEICHBI OJTHIM WK O0Jiee RIO;

R' B xaxgom ciy4yae HE3aBHCHMO BHIOMparoT u3 ranoreHa, -CN, C; ¢-ankmia u 3-5-4i1eHHOro Kap0o-
100509 070) -

R? BeIOmpatoT u3 H, C,¢-ankuna, C,¢-ankennna, C, ¢-adKuHWIA, 4-6-4JIEHHOTO MOHOITMKIMYECKOTO Kap-
GowuKIIIa, 4-6-9ICHHOTO MOHOIMKIMYeckoro rerepormkimmia, -CN, -C(O)R*, -C(O),R*, -C(O)N(R*),,
—S(O)szel u —S(O)ZN(Rza)z, npuaeM ykazaHHble Cg-ankwmi, C,¢-amkeHnn, C,.g-aKUHWI, 4-6-1ICHHBIA MOHO-
MUKITUICCKUH KapOOIUKIMI U 4-6-4IEHHBIH MOHOIMKIMYECKUNA TETSPOIMKIII He0Os3aTeIbHO 3aMEIICHBI OJI-
HHUM HIU 0oJiee Rzo;

R* B kaxmoMm coydae HezaBucuMo BeiOmpatoT m3 H, C,¢-ankuna, C,¢-ankenuna, C,c-ankuHuna, 4-6-
YIIEHHOTO MOHOIIUKIMYECKOTO KapOOIUKINIA U 4-6-4JIEHHOTO MOHOIMKIMYECKOTO TeTCPOLUKIIIA, MPUYeM
ykazauHble Cjg-ankmn, Cpg-amkeHmn, C,.g-alKUHWI, 4-0-4JICHHBIH MOHOIMKIUYECKAN KapOOUWKIHWI u 4-6-
YJICHHBIH MOHOIUKINYCCKUH TETSPOUKIII B KOKIOM CIIydae HeoOs3aTeIbHO U HE3aBHCUMO 3aMEIICHBI OTHUM
wi Goee RY;

R* B kaxmom cinydae He3aBucuMO BbeIOMpaioT u3 Cj¢-ankmna, C,e-ankenmna, C,¢-ankunmna, 4-6-
YJIEHHOTO MOHOIUKIMYECKOTO KapOOUUKIHia, 4-6-4JICHHOTO MOHOIIMKINYECKOTO TeTCPOIUKIINIIA, TaJloTreHa,
-CN, _C(O)R20a’ -C(O)szoa, -C(O)N(Rzoa)z, _N(RZOa)Z’ _N(R20a)C(O)R20a’ -N(Rzoa)C(O)szoa,
_N(R2Oa)C(O)N(R20a)2’ -N(Rzoa)S(O)szoa, _ORZOa’ -OC(O)Rzoa, -OC(O)N(Rzoa)z, _SRZOa’ _S(O)RZOa’ -S(O)szoa,
-S(O)N(R*™), 1 -S(0),N(R*™),;
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R*™ B kaxzgom cinydae HesaBucuMo BoiOmparoT u3 H, Cj¢-ankuna, C,g-anmkenuna, C,g-ankuHuna, 4-6-
YICHHOTO MOHOIMKIMYECKOTO KapOOIUKITHIIA U 4-6-4JICHHOTO MOHOIMKIHYCCKOTO TETEPOIUKITIIIA;

R? BeiOmparoT u3 H, C,¢-ankuna, C,¢-ankennna, C, ¢-adKuHWIA, 4-6-4JIEHHOTO MOHOITMKIMYECKOTO Kap-
Oonpknuiaa, 4-6-4JIEHHOTO MOHOIMKIMYECKOTo Terepornukimia, ramoreH, -CN, -C(O)Rza, —C(O)2R3a,
-C(ON(R™),, -N(R™),, -NR¥COR™, -NR™)C(O),R™, -NR™"C(ONR™),, -NR™)S(O),R™, -OR™,
-OC(O)R™, -OC(O)N(R*),, -SR*, -S(O)R*, -S(0),R**, -S(O)N(R**), 1 -S(0),N(R**),, mpruem ykasannusie C, g
ankwi, C,g-ankeHul, C, g-alIKUHUI, 4-6-4IEHHBI MOHOIIMKJIMIECKAN KapOOIUKIWI U 4-6-4JIeHHBIH MOHOITHUK-
JIMYECKHiT TeTePOLMKIINIT HeoOsM3aTeNbHO 3aMEIIeHb! OHAM wiH Goee R*;

R* B kaxmom cinydae He3aBucuMo BeiOupatorT u3 H, Ci¢-amkmna, C,g-ankenmna, C,¢-ankuHmna, 4-6-
YIIEHHOTO MOHOIIUKIMYECKOTO KapOOIMKINIA U 4-6-4JIEHHOTO MOHOIMKIMYECKOTO TeTCPOLUKIIIA, MPUIeM
ykazauHble Cjg-ankmi, Cpg-anmkeHmn, C,g-alKUHWI, 4-0-4JICHHBIA MOHOIMKIUYECKAN KapOOUWKIHWI u 4-6-
YICHHBIH MOHOUIMKINYCCKUI TETSPOIUKIIII B KOKIOM CIIydae HeoOs3aTeIbHO U HE3aBHCUMO 3aMEIICHEBI OTHIUM
i Goxee R*’;

R B kaxmom cinydae He3aBucuMO BeiOuparoT u3 H, Cig-amkmna, C,¢-ankenmna, C,g-ankuHuna, 4-6-
YJICHHOTO MOHOIMKJIMYECKOTO KapOOIUKIIIA, 4-6-1IEHHOTO MOHOIMKJIMYECKOTO TETEPOIUKIIMIIA, TaJoreHa,
-CN, _C(O)R30a’ _C(O)2R30a’ -C(O)N(Rsoa)z, _N(R30a)2’ _N(R30a)C(O)R30a’ -N(R303)C(0)2R303,
_N(R3Oa)C(O)N(R30a)2’ _N(R30a)s(0)2R30a’ _OR30a’ -OC(O)Rsoa, -OC(O)N(Rsoa)z, _SR30a’ _S(O)R3Oa’ _S(O)2R30a’
-S(O)N(R™™), 1 -S(0),N(R*™),;

R g kaxmom caydae He3aBucuMo BeIOMparoT u3 H, Cg-amkuna, C,¢-amkennna, C,.¢-aaxkuHmia, 4-6-
YJICHHOTO MOHOITUKIMYECKOTO KapOOIUKIIIIA 1 4-6-4JICHHOTO MOHOITMKIMYECKOTO TeTePOLINKITHIIA;

R* BriGupator u3 H 1 C¢-ankuma, npuaeM ykazauHblii C,_¢-alIKHI He06A3aTeIbHO 3aMEIIeH OTHHM HITH
0oJice TaJoreHoM;

R’ BriGuparor u3 H u C,g-alnkuima, IpHdeM yKasaHHbIH d-6-aIKul HeoOsA3aTe bHO 3aMelieH OTHHM HITH
0oJice TaJoreHoM;

R® BriGuparor u3 H u C,.g-ankuia, OpHaeM yKasaHHbIH d-6-aiku1 HeoOsA3aTe bHO 3aMEIIeH OTHHM HITH
0oJiee TaJIOreHOM;

w R® i R® BMecTe ¢ aToMaMI, K KOTOPBIM OHH IIPHCOSIHHEHBI, 00Pa3yioT KONbIIO, COACPIKAIIEE OMH HITH 1BA
retepoaroma, BEIOpaHHbIX 13 O, N 1 S, prudeM KOJIbII0 Heo0s3aTeTbHO 3aMEeIICHO OJJHAM HJIH OoJiee RSO; i

RY npeacTaBisieT cooon Ci_g-aJIKuII.

B nmanHOM HM300peTeHWH TakkKe MperokeHa ¢apMareBTHIecKas KOMITO3HINSA, COAepKalias 10 MEHbIIEH
Mepe OJTHO COSAMHEHHE, OTIICAHHOE B JAHHOM JIOKYMEHTE, WM ero (hapMarleBTHIECKH MPUEMIIEMYIO COJIb, U TT0
MEHBIICH Mepe 0THO (hapMaIeBTHICCKH MTPUEMIIEMOE BCIIOMOTATEIIFHOE BEIIECTRO.

B onmHOoM BapuaHTe peanm3alid H300pPETCHUS H300pETCHHE MPEACTABISCT cO00# crocol JieYeHus pac-
CTpOWCTBA, pearupyromniero Ha HHruoupoBanue Btk y cyObekTa, BKIFOYAIONINIA BBEICHHE YKA3aHHOMY CYOBEKTY
3((HEeKTUBHOTO KOJIMYECTBA TI0 MEHBIICH Mepe OHOTO COCIUHCHHS, OIMCAHHOTO B JAHHOM JJOKYMCHTE, HIIH €T0
(hapMaleBTHYCCKH TPUEMIIEMOI COITH.

JlanHOE M300peTeHNEe Tak)Ke BKIIFOYACT MPUMEHECHHE M0 MCHBIICH Mepe OJJHOTO COCTUHCHUS, OIMCAHHOTO
B JIAHHOM JTOKYMEHTE, WM €r0 (apMareBTHIECKH TTPHEMIIEMOM COJIH, JUTS TIPOU3BOACTBA MEIUIIMHCKOTO Tpera-
paTta s JIedeHHs] pacCTPONCTBA, pearupyromiero Ha nHruduposanne Btk. Taxke mpemiokeHO COeTUHEHHE,
OTIICAHHOE B JIJAHHOM JIOKYMEHTE, UJIH €T0 (papManeBTUICCKH TpueMyeMasi CoJb, ISl IPUMEHEHUS TIPH JICUCHUH
paccTpoiicTBa, pearnpyromero Ha HHruoupoBanue Btk.

Bo BTOpOM BapmaHTe peaiM3aliil JAHHOTO M300peTeHUs coequHeHue mpenctabiieHo ¢opmynoi (I) wm
ero (apManeBTHUECKH MpHeMIEMOil conbio, mpuueM Kaxmbii Q', Q° m Q’ He3aBUCHMO NPEICTaBISIOT OGOt
CH-R’, a onpezenenust Apyrux nepeMeHHbIX IPUBEICHB! B IEPBOM BAPHAHTE PEaTH3ALMN H300PCTCHHUS.

B TpetheM BapmaHTE peanu3aly JaHHOTO H300pETCHUS COSAWHCHME mpencTaBicHO opmynoit (1) wim
ero (papMarneBTHYCCKU MPUEMIIEMOI COJIbIO, IPHYCM Q° MpEeJCTaBIsIET CO00H N(Rz), kaxaeii Q' m Q° Hesasn-
cHMO mpezcTaBisior coboit CH-R®, a onpesenenns pyrux mepeMeHHBIX NPHUBEICHBI B IEPBOM BapHAHTE pea-
TU3aIMA H300pETCHHUS.

B geTBepTOM BapmaHTe peann3aliu JaHHOTO U300pETeHHs coeNuHeHue npeacTaBieHo dpopmynoit (I) mmm
ero (hapMareBTHIECKH IPHEMIEMOii coitbio, mpiaeM Q° mpexncrasisier coGoit N(R?), kaxmiii Q' 1 Q” HesaBH-
cuMo mpencTasisior coGoit CH-R®, a ompesenenns Apyrux mepeMeHHBIX IPHBEACHBI B IEPBOM BAPHAHTE pea-
TU3aIuu N300pETCHMSL.

B msATOM BapuaHTe peann3anuy TaHHOTO M300pETEeHUs COequHEeHMe mpenctasieHo dopmyioit (I) wim ero
(papMareBTHICCKH IPHEMIIEMOiT COTIBIO, TpHYeM Kaxablii Q' mpencrasisier coGoii O, kaxmerit Q> u Q° HesaBu-
cHMO mpescTaBisior coboit CH-R®, a onpeenenns pyrux mepeMeHHBIX PHUBEACHBI B IEPBOM BapHAHTE pea-
JU3aIMA U300pETCHHUS.

B mecrom BapuaHTe peanu3aliiu JAHHOTO U300PETEHUs COSIMHCHHE TipecTaBieHo Gopmynoii (I) mim ero
(hapmareBTHYCCKH pUEeMIIeMO conbio, W npenctapisieT coooit CH, a onpeneieHus APYyrux MepeMeHHbBIX MPH-
BEJICHBI B TICPBOM, BTOPOM, TPETHEM, YSTBEPTOM HJIH IIITOM BapHAHTE PeaH3alid H300PETCHHUS.

B cempMoM BapumaHTe peanu3aiiil JaHHOTO W300peTeHHs COeAMHEHHE mpenctaBicHo Gopmynoin (I) wim
ero (hapMareBTHUECKH MPUEMIIEMOI COJIBIO, TTpHUeM Y TpeacTaBiseT coboil N, a ompeneneHus ApyTrux nepe-
MEHHBIX TIPHUBENIEHBI B TIEPBOM, BTOPOM, TPEThEM, YETBEPTOM, IISITOM WIIM IIECTOM BapHaHTE peaM3aIliH H30-
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OpeTeHus.
B BOCbMOM BapuaHTe peau3alii JaHHOTO U300PETeHUs] COSMTUHEHHE M0 JAHHOMY H300PETEHHUI0 Tpel-

CTaBJICHO JII0O0O0H U3 clienyromux Gopmyi:
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WM ero (apMareBTHISCKH TPUEMIIEMON COJBIO, a OTIPENIeNICHHs APYTUX MePEeMEHHBIX MTPUBEICHEI B TIep-
BOM BapHaHTE pea3aiy H300peTeHHS.

B neBsitom BapmaHTe peanu3aliy JaHHOTO M300peTeHus coeanHenue npenacrasieHo Gopmyrnamu (1), (10),
11D, (Iv), (V), (1), d1I1", V") wmm (V), umu ero GpapMareBTHIECKH MTPUEMIIEMOH COJIBIO, TIPHYEM KOJIBIIO A
BeIOUpatoT u3 1,2,3-okcamuasona, 1,3,4-okcaauasona, 1,2,4-okcaguasona, 1,2,3-tnanua3sona, 1,3,4-tuaguasona,
1,2,4-tnagnaszona, 1,2,3-rpuazona u 1,2,4-tpua3ona, KaxIelii 13 KOTOPBIX HE00A3aTEIEHO 3aMEIICH OJTHUM WIIH
nByms R'; a ompemenenns Apyrux mepeMeHHBIX MPHBEICHBI B NIEPBOM, BTOPOM, TPETHEM, UETBEPTOM, IISTOM,
IIIECTOM, CEIbMOM HITH BOCBMOM BapHaHTE pealn3alui H300peTeHNUSI.

B necsatoM BapuwaHTe peanu3anii JaHHOTO M300peTeHus coennnenne npeacrasieHo hopmymnamu (1), (1),
(Im), (Iv), (v), r), (a1, (Iv"y wmu (V), uaum ero GpapMamneBTHIECKNA MPUEMIIEMON COJIBIO, IPUYEM KOJBIIO A
MPEICTaBICHO OJHOW U3 CIIEAYIOMHUX (HOpMYII:
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N/O>_R1 N/N\ R NﬁN‘N_R1 O/N\>_R1 N’-N\ R N|/N\>—R1
A .

a ompeieNIeHUs IPYTUX MePEMEHHBIX MPUBECHBI B IEPBOM, BTOPOM, TPETHEM, YETBEPTOM, IATOM, IIIECTOM,
CebMOM WJIF BOCBMOM BapHaHTe peaTn3aiui n300pETCHHUS.

B onunamatom BapHWaHTe peanu3allii JaHHOTO M300peTeHMs coenHeHne npenctaBieHo Gopmymnamu (1),
(ID), (II1), (IV), (V), (IT"), (111", (IV) wmu (V), wiu ero GpapManeBTUIECKH IPUEMIIEMON COJIbI0, TIPHYEM:

R' B KaxI0M cilydae HE3aBHCHMO BBIOHpAIOT M3 Cg-ankuma u Cs s-IUKIOATKHIA, IPUYEM yKa3aHHbI
C1.¢-anki i Cs_s-IAKITOATKIIT HeoOs3aTebHO 3aMereHb! oqauM-Tpems R'Y;

R'" B kax7I0M cilydae He3aBHCHMO BbIGHpaioT u3 ramorena, -CN u Cj¢-aiKknia; a OnpeaeNeHns APYrux
MCPEMEHHBIX TPUBEACHBI B MIEPBOM, BTOPOM, TPEThEM, YETBEPTOM, ISTOM, IIECTOM, CEIEMOM, BOCEMOM, ICBS-
TOM WA JAECATOM BapUAHTE PeaM3aliu H300peTCHHUS.

B nBeHaanmaToM BapHaHTE peanu3aliy JaHHOTO W300peTeHUs COeAMHEHHUE peacTaBieHo Gpopmynamu (1),
(ID), (II1), (IV), (V), (IT"), (11", (IV") mmu (V'), wiu ero GpapManeBTHIECKH TPUEMIIEMON COJIBI0, IPUYIEM:

R' B Ka)KIOM CITydae HE3ABHCHMO MPEACTABIsieT cO60i C)4-alKiI, HUKIOMPOIII U MHKIOOYTHII, TIPHYEM
yKasaHHbli C_4-aJIKHII, HUKIONPOITI H HHKIOOYTHI He0OA3aTeIbHO 3aMeIeHb! oqHIM-TpeMst R';

R'” B kaxI0M ciIydae He3aBHCHMO BBIOHpatoT u3 ramoreHa, -CN u C);-alKuia; a OmpeeeH s IPYTuxX
TIEPEMEHHBIX NMPUBEACHBI B TIEPBOM, BTOPOM, TPETHEM, YETBEPTOM, IISITOM, IIIECTOM, CEIbMOM, BOCEMOM, JIEBS-
TOM WJIH JIECATOM BapHaHTE peaTu3aliiy N300peTCHMSI.

B TpunHamnatom BapuaHTe peanu3aliii JaHHOTO W300pEeTeHUs COSAMHEHUE TpeacTaBieHo Gpopmynamu (1),
1), (D), (IV), (V), (1), (A1I"), (IV") mm (V'), unu ero hapManeBTHYECKH IPUEMIIEMOH COJIbIO, TIPHYEM:

R' B kaxzom cinydae HezaBucumo BeiOmparoT u3 -C(CH;);, -CH(CHj;),, -C(CH3),CHF,, -C(CHj;),CF3,
-C(CH3),CH,F, -C(CH;),CN, 1-MCTHIIMKIONPONUIA, TUKIO0yTHIA U 3,3-Au(TOPIMKIOOYTHIA, a ONpeeie-
HUS JPYTUX TEPEMCHHBIX MPHUBEACHHI B IIEPBOM, BTOPOM, TPETHEM, YCTBEPTOM, IISITOM, IIIECTOM, CEIABMOM,
BOCBMOM, JICBSITOM WJIH JCCATOM BapHaHTE Peai3alii H300pETCHHUS.

B deThipHaAIaToOM BapWaHTE peaM3allii JAaHHOTO M300pETEeHUs] COeMUHEHHUE MPEACTABICHO (OopMyIaMu
(D), (1), (I10), (IV), (V), ("), (III"), (IV") mwmm (V'), Wi ero hapMareBTHIECKH IPUEMIEMOH CoTIbio, rprdeM R'
npencraisieT coooii -C(CHs)s; a onpeneneHust Apyrux NepeMEHHBIX TPUBEIEHBI B TIEPBOM, BTOPOM, TPETHEM,
YETBEPTOM, IISATOM, IMIECTOM, CEABMOM, BOCBMOM, JECBITOM WIH JACCITOM BapHAaHTE PealTU3alii U300pETSHMS.

B naTHaAmaToM BapuaHTe peanu3aliiu JaHHOTO H300peTeHHs coequHeHne npeactasieHo opmynamu (1),
D), (D), (IV), (V), (1), (11", (IV") mm (V'), unu ero apManeBTHYECKH IPUEMIIEMOH COJIbIO, TIPHYEM:

R? BeIOupatoT u3 H, Cy_¢-ankuna, Cyc-IUKIOANKIIIA, HACBIIICHHOTO 4-6-4JICHHOTO MOHOUIMKIHYCCKOTO Te-
TEePOLUKIINIIA, —C(O)Rza, —C(O)sza, and -S(0),R*, npuueM ykazaHHble Cj g-ankui, C,¢-UUKIOATKUI U HACHI-
MICHHBIN 4-0-4JICHHBIAH MOHOIMKITUYCCKUH TeTePOIIUKIMI HEO03aTEIEHO 3aMEIICHBI OTHUM-TPEMS RZO;

R* B kaxaoMm ciyuae HezaBucuMo BeiOuparoT u3 H, C,¢-amkmia, C,¢-aNkuia W HACHIIECHHOTO 4-6-
YJIIEHHOTO MOHOIIMKIUYECKOTO TETCPOLMKIIIIA, MPHYeM yKa3aHHbIe C-alKwi, 4-6-4ICHHBIH MOHOIMKIIHYC-
CKHI KapOOIMKIIMII U HACBIIEHHBIA 4-6-4JICHHBIH MOHOIIMKIMYECKHHA TETEPOIMKIMI B KaXIOM Ciydae HeoOs-
3aTENBHO M HE3aBHCHMO 3aMEIeHBI OXHIM M 6omee R™;

R¥ B kaxzom clay4yae He3aBUCHMO BBIOMpPAIOT U3 Cig-ankmia, Cy¢-IUKIOATKATIA, HACBIIICHHOTO 4-6-
YJICHHOTO MOHOITMKIMYECKOTO TeTePOIUKIINIIA, TaoreHa, -CN, _N(Rzoa)2 i —ORzoa;

R** g kaxnom ciydae He3aBUCUMO BeIOMpatoT u3 H wm C_g-ankuna;

a oTpeieNIeHus IPYTUX MePEMEHHBIX MPUBECHBI B IEPBOM, BTOPOM, TPETHEM, YETBEPTOM, IIATOM, IIIECTOM,
CEIEMOM, BOCBMOM, JICBSITOM, JICCSITOM, OJMHAIIIATOM, TBCHAIIATOM, TPUHAIATOM WIIM YCTHIPHAAATOM BapH-
aHTe peau3anuy H300peTCHHUS.

B mrectHamiiaToM BapHaHTE pealM3aldd JaHHOTO M300pETCHUS COCAMHEHHUE MPEICTABICHO (HOpMylIamMu
(D, (D), (1), (IV), (V), (1", (11", (IV") uu (V'), uau ero GpapMaIeBTUICCKH MPUEMIIEMON COJBIO, TPUICM:

R’ BeiGupator u3 H, C;g-ankuna, Cy-IUKIOATKIIA, BEIOPAHHOTO U3 HHKIOOYTHIA, IMKIONCHTHIA H [IHK-
JIOTEKCHIIA, HACHIIICHHOTO 4-6-4JIEHHOTO MOHOITMKIMYECKOTO TeTEPOIMKIINIIA, BEIOPAHHOTO W3 a3eTHIWHUIIA,
OKCETaHWIa, MTUPPOIMAUHIIIA, TETPAaruApoPypaHmiIa, THOJIAHNIIA, UMHUIA30HUINHNIA, TTHPA3OIHINHIIA, OKCa-
30JIUIMHATIA, N30KCA30JIMINHIIIA, THA30IUANHIIIA, H30THA30IMINHIIA, THOKCOJAHUIA, TUTHOJIAHUIIA, OKCATHO-
JaHWIa, TUIePUANHIIIA, TeTParuAponupaHmia, THAaHWIA, TTUIepa3suHuiIa, Mopdonuamia, THOMOP(GOINHUIA U
muokcanmna, -C(O)R?, -C(0),R* u -S(0),R*, npuuem ykazaunbie C g-anku, Cyq-IUKIOATKAI W HACHIIICH-
HBIH 4-6-4NIeHHBI MOHOITUKITNIECKUHA TeTePOIMKII He00A3aTeIhbHO 3aMeIeHbI OTHUM-TPEMS R%;

R* npeacraBmsier co6oii Cy_¢-aiKkiil He06A3aTeIbHO U HE3aBHCHMO 3aMEIICHHbIH 0HIM-TpeMst R,

R? B KaIOM CiTydae HE3aBHCHMO BHIOHpAIOT U3 C;3-aiKiiIa, MUKIONPONIIA, IAKI00YTHIIA, HKIONCH-
THJIA, [IUKJIOTEKCUJIA, TAJIOTEHA, -N(Rzoa)z u -ORZO“‘;

R B kaxaom cilydae He3aBUCHMO mpeactaBiset coboi H wmu C_3-amkur; u

OTIpE/ICIICHUS IPYTHUX MCPEMCHHBIX MPUBEICHBI B IEPBOM, BTOPOM, TPETHEM, YCTBEPTOM, IISITOM, IIIECTOM,
CEIEMOM, BOCEMOM, JICBSTOM, JICCSITOM, OJMHAIIATOM, ABCHAIIIATOM, TPHHAIIATOM, Y€THIPHAIIATOM WM TIST-
HAJIATOM BapHaHTE peaau3aiii N300peTCHHS.

B cemHannaToMm BapmaHTe peaqn3aliy JaHHOTO N300peTeHUs coennHeHune npeacrasieHo opmynamu (1),
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D), (I10), (IV), (V), (1", (11", (IV") mum (V'), unu ero hapManeBTHYECKH IIPHEMIIEMOI COJIbI0, TIPHYEM

R’ Bei6upaior u3 H, C|¢-aNnKuma, HHKI00YTHIA, UKIONEHTHIA U [HKIOTEKCHIA, OKCETAHMIIA, TETPArk/l-
pobypanmia, Terparugpomupanmnia, -C(O)R*, -C(0),R* u -S(0),R*, npuuem ykasannsie C -alKHlI, LHKIO-
OyTWJI, UUKIONEHTUIT U IUKIOTEeKCHII, OKCETaHWI, TeTparuapodypaHus U TeTparuAponupaHul HeoOs3aTeIbHO
3aMeIIEHbl OJJHUM-TPEMS Rzo;

R* npencraBiseT coooi Ci_g-alIKuiI, He00A3aTENBHO 3aMEIICHHBIN OTHUM Rzo;

R? B KaXIOM Cilydae HE3aBHCHMO BHIOMPAIOT 3 Ci3-aJIKiIa, HHKIOMPOIIIIA, IHKI00YTHIA, HKIONCH-
THITA, IUKIOreKcra, ranorena, -N(R?), u -OR*™;

R*™ B Ka)/I0M CiTydae HE3aBHCHMO TPECTABIAET co6oit H 1 MeTH;

OTpeIeTICHus] IPYTUX MEPEMEHHBIX MPUBEICHBI B IEPBOM, BTOPOM, TPETHEM, YETBEPTOM, ISITOM, IIECTOM,
CeIbMOM, BOCBMOM, JIEBSITOM, JIECSATOM, OJHUHAANATOM, JBEHA/IIATOM, TPUHAIIATOM, Y€THIPHAIATOM WJIH TISIT-
HA/I[ATOM BapHaHTEe Peaiu3aiui n300peTeHUs..

B BOCEeMHaALATOM BapHaHTE pPeallM3allMy JTAHHOTO W300PETCHHUsS COCTMHEHHE MPEICTaBICHO (HOpMYyIamMu
(D), (ID), (I10), (IV), (V), (II'), (III'), (IV') wm (V'), uim ero dhapManeBTHYECKH MPHEMIEMOM CONbio, mpuuem R’
BBI6I/IpaIOT n3 -H, -SOzCH3, 'C(:O)OC(CH3)3, -C(:O)CHzN(CH3)2, -CH3, -CH2CH3, -CHzCHzOH, -CH2CH20CH3,
-CH,CH,0OCH,CH;, -CH,CH(CH;)OH, -CH,C(CH;),0H, -CH,CH,CH,0OH, -CH,CHF,, -CH,CF;,

o O
ton— ; o<>—§) Q_é OC>7§ u E; a OmpeJIeNieHus IPYTUX MIEPEMEHHBIX MIPUBE/ICHBI B IIEPBOM, BTO-
pOM, TpPETheM, YETBEPTOM, IISTOM, IIECTOM, CEbMOM, BOCbMOM, JIEBITOM, JIECSATOM, OJMHAIIATOM, JBEHA 1A~
TOM, TPUHA/IIATOM, YETBIPHA/ILIATOM WITH MATHAALATOM BapUaHTe peaan3alliii H300peTeHHS.

B neBsTHaII[aTOM BapUaHTe pealii3alliil JaHHOTO W300pETeHHs COCNMHEHHE MPEICTaBICHO (OpMyNamMu
(D), (ID), (IID), (IV), (V), (I"), (III"), (IV") mm (V"), i ero dapMareBTHYeCKH IPHeMIeMOil CoMbIo, praeM R’

(0]

BeiOupatot u3 -CH,CHF,, -CH,CF3, -CH,CH,OH, -CH,CH(CH;)OH, -CH,CH,0OCHs;, O<}§ " |:>*§

B nmBagmarom BapuaHTe peanm3aliiv JaHHOTO W300peTeHus coeanHeHue npezactasieHo Gopmymamu (1),
(ID), (II1), (IV), (V), (IT"), (11", (IV") mmu (V'), wiu ero GpapManeBTUIECKH IPUEMIIEMON COJIBIO, IPUUIEM:

R’ Betbuparor u3 H, C, ¢-ankuna, C, ¢-IUKIOATKIIIA, HACKIIIIEHHOTO 4-6-1IEHHOTO MOHOIIUKINIECKOTO Te-
tepormkiia, ramoresa, -OR*, -OC(O)R®, -OC(O)N(R™), u -SR*, mnpumuem ykazaumbie C, -aJKu,
C4¢-IMKIOANKII W HACKHIICHHBIN 4-6-4ICHHBII MOHOIMKIMYCCKHI TeTCPOLUKIII HEO00S3aTEIILHO 3aMEICHBI
OJHUM-TPEMSI R30;

R* B kazoM ciy4ae He3aBUCUMO TpezacTaBisieT coboit H mmm C_g-amkmn, npudeM ykazaHHBIN Ci_g-aTKHIIT
B K@K/JIOM CIIydae HeoOs3aTeIbHO i He3aBUCHMO 3aMeltieH ogHuM RY;

R*® B Ka10M ClTydae He3aBUCHMO BBIOHpaioT u3 C_g-aJKiIa;

U OIPENICNICHUS IPYTHX TIEPEMECHHBIX NMPHUBEACHBI B TIEPBOM, BTOPOM, TPETHEM, YETBEPTOM, IISATOM, IICCTOM,
CEIbMOM, BOCEMOM, JEBSITOM, JIECATOM, OIMHAIIATOM, IBCHAIIIATOM, TPHHAIIATOM, YEeTHIPHAALIATOM, IIITHAIIIATOM,
IIECTHAIIATOM, CEMHAIIIATOM, BOCEMHA/IIIATOM U JICBITHAIIATOM BapHAHTE pean3allii H300PECTCHUSL.

B nBagmaTte mepBOM BapHaHTE peayM3allié JAHHOTO M300pPETEeHUs COeANHEHHE MPEICTaBIeHO (hopMyTaMu
(D), (1), (I1D), (IV), (V), ("), (III"), (IV") mwm (V'), Wi ero hapMarieBTHIECKH IPHEMIEMOi CoMIbio, mprieM R’
BBIOMpatoT u3 H, rajgoreHa u -OR3a; R* mesaBucumo npeacrasiser codoir H mmm C\s-ankwr; a onpeaencHus
JIPYTUX TIEPEMEHHBIX MPUBEIEHBI B IEPBOM, BTOPOM, TPETHEM, YETBEPTOM, IIATOM, IIIECTOM, CEABMOM, BOCBMOM,
JICBSITOM, NICCATOM, OIMHAAIIATOM, ABCHAIIATOM, TPUHAALATOM, YCTHIPHAAIATOM, MATHAIIIATOM, IIECTHAIIA-
TOM, CEMHAJIIATOM, BOCEMHAIIIATOM H JCBITHAANATOM BapUAHTE PEaTH3alluu H300pETCHUS.

B nBaimaTte BTOpOM BapHaHTE pean3alliyl JaHHOTO M300pPETEHUS COCAMHEHHE MPEICTaBICHO hopMymamu
(D), (ID), (I10), (IV), (V), (II'), (III'), (IV') wa (V'), uam ero papManeBTHIECKH MPHEMIEMON CObIo, mpuyeM R’
BeIOUpatoT u3 H, -F u -OH; a onpexaeneHus qpyrux NepeMEHHBIX MPUBEACHBI B IEPBOM, BTOPOM, TPEThEM, YET-
BEPTOM, IIATOM, IIECTOM, CEIbMOM, BOCBMOM, NICBATOM, IECATOM, OIMHAIIATOM, IBCHAIIIATOM, TPUHAALATOM,
YEeTHIPHAANATOM, ISATHAIIATOM, IIECTHAALATOM, CEMHAIIIaTOM, BOCEMHAIIATOM W JIEBATHAIIATOM BapHaHTE
peann3anuu n300peTeHUs.

B nBanamaTe TpeTheM BapHaHTE peaNn3aiiil JAHHOTO H300pPETeHUs COeIMHEHNE TIPEACTaBICHO (hopMyIaMu
(D), (1), (I10), (IV), (V), ("), (III"), (IV") mwmm (V'), Wi ero hapMareBTHIECKH IPHEMIEMOH combo, mprdeM R*
npencraBisier coooit H wim C_3-ankwi, HeoOsA3aTenbHO 3aMeNeHHBI OTHUM-TpeMsT (PTOpaMu; a OompeAcIeHuUs
JPYTUX TEPEMEHHBIX MPUBEICHBI B IEPBOM, BTOPOM, TPETHEM, YCTBEPTOM, IIATOM, IIIECTOM, CEAEMOM, BOCHBMOM,
JICBSITOM, NICCATOM, OIMHAAIATOM, JABCHAIIATOM, TPWHAALATOM, YCTHIPHAAIATOM, MATHAIIIATOM, IIECTHAIIA-
TOM, CEMHAIIATOM, BOCEMHAIIIATOM, JICBATHAALATOM, ABAIIATOM, ABAJIIATh IEPBOM U BAALATH BTOPOM BapH-
aHTe peaHn3anuy H300peTCHHUS.

B nBanmaTe 4eTBEpTOM BapHAHTE peau3alliy JAHHOTO W300pETEHUs COCTUHEHHUE MPECTABICHO (POpMYy-
namu (1), (ID), (I1D), AV), (V), (1", (11", AV") umu (V'), nim ero GpapManeBTHUECKH IPUEMIIEMON COJIBIO, IPUYEM
R" npexncrasmisier coboit H nin MeTwi; a onpeaeneHus APYyrux NepEeMEHHBIX IPUBEICHBI B IEPBOM, BTOPOM, Tpe-
TBEM, YETBEPTOM, IIATOM, IIIECTOM, CEABMOM, BOCBMOM, JI€BATOM, JAECATOM, OJMHAIIIATOM, JBCHAIIATOM, TPHHA-
IIIaTOM, YeTBIPHAAIATOM, IIATHAIIATOM, IIECTHAAIIATOM, CEMHAAIIATOM, BOCEMHA/ILIATOM, ICBSITHAALIATOM, JBa-
JIIaTOM, ABAIATh IEPBOM U JABAIATh BTOPOM BapHaHTE pealn3aliil H300peTeHNUSI.

B nBanmaTe mATOM BapuaHTE peann3alliil JaHHOTO M300pPETeHUS COeNWHEHHE IPEeACTaBICHO (hopMyIaMH
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(D), (ID), (I10), (IV), (V), (II'), (III'), (IV') wa (V'), uim ero $papManeBTHYECKH MPUEMIEMOM CONbio, mpuuem R’
npexactasisier coboir H mim C j-ankni, HeoOsA3aTeNbHO 3aMELIEHHbBIH OJHUM-TpeMs GTopaMu; a orpeaeIeH s
JPYTUX TIEPEeMEHHBIX MPUBEACHBI B IEPBOM, BTOPOM, TPEThEM, YETBEPTOM, ISTOM, LIECTOM, CEAbMOM, BOCHMOM,
JICBATOM, NIECSATOM, OJWHA[IATOM, IBEHAILATOM, TPUHAIIIATOM, YETBIPHAALATOM, ISITHAIIATOM, IIECTHA/IIA-
TOM, CEMHA/II[ATOM, BOCEMHA/LIATOM, NECBITHA/IIATOM, ABAJLATOM, [BAJILATh MEPBOM, ABaLATh BTOPOM, JBa-
JIIaTh TPETHEM H JIBAJIIaTh YETBEPTOM BapHAHTE pea3alui U300PETECHHS.

B JBajaTh M1eCTOM BapHaHTE Peau3aliy JAHHOTO H300pEeTeH s COeIMHEHUE MPE/ICTaBICHO (hopMyiaMu
(D), (IN), (IID), (IV), (V), (IT"), (IIT"), (IV") mwu (V'), wie ero dapMameBTHYECKH PUEMIEMOil Combio, mprdeM R’
npesacTaBisieT co6oi H, MeTwi1, 3THII M U30IPOIIIIT; @ ONPEAENICHHS IPYTUX MEPEMEHHBIX TPUBECHBI B IIep-
BOM, BTOPOM, TPETHEM, UETBEPTOM, IIATOM, LIIECTOM, CEAEMOM, BOCBMOM, JICBSITOM, JIECSITOM, OJJMHA/IIIATOM, JIBE-
HaJI1aTOM, TPUHAJIIATOM, YETHIPHAANATOM, MATHAALATOM, IIECTHAIIATOM, CEMHAALATOM, BOCEMHA/LIATOM, JIe-
BSITHAALATOM, JIBAILATOM, JIBA/ATh IIEPBOM, JBaJIaTh BTOPOM, JBAJUATh TPETHEM M IBaJIaTh YETBEPTOM Ba-
pHaHTe peanu3annuy H300peTeHus.

B nBannate cenbMOM BapHaHTE pean3alliy JaHHOTO M300pETEeHHs COeTMHEHHE MPEeCTaBIeHO hopMyia-
mu (1), (IT), (IIT), (IV), (V), AI"), (IIT"), (IV") wm (V'), unu ero dpapMamneBTUIECKH MPUEMIIEMOH COJIBIO, TIPUIEM
R® npexncrasisier co6oit H mm C,_3-aKi, HeoBs3aTebHO 3aMEIIeHHBIH OXHIM-TpeMs (hTOPAMIL; a Ompeeie-
HUS JIPYTHUX TMEPEMEHHBIX MPHUBEACHBI B MEPBOM, BTOPOM, TPEThEM, YETBEPTOM, ISITOM, HIECTOM, CEIAbMOM,
BOCBMOM, JIEBSATOM, AECSTOM, OAMHA/IIATOM, JBEHAAATOM, TPHHAIIATOM, YEThIPHAALATOM, IISATHAJATOM, IIe-
CTHA/ILIATOM, CEMHA/IIIATOM, BOCEMHA/ILIATOM, AEBATHAILIATOM, JBAJLIATOM, ABaJIATh IEPBOM, [BAIIIATH BTOPOM,
JIBaIATh TPEThEM, JBA/IIaTh YETBEPTOM, ABAALATH ISITOM M ABAJATH [IECTOM BapUaHTE peann3aluu nu3odpe-
TCHHSI.

B nBaanate BocbMOM BapHaHTE pean3alliy JaHHOTO N300pETeHUs COeIMHEHNE MpecTaBieHo Gopmyna-
mu (1), (ID), (IIT), (IV), (V), (1", (11", (IV") nm (V'), umu ero GpapManeBTHUECKH IIPHEMIIEMOI COJIBIO, IPHYEM
R® npencrasnser coboit H, MeTHI mitu TpuQTOPMETHT; a ONpeieeH s APYTUX MePEMEHHBIX PHBEICHHI B TIep-
BOM, BTOPOM, TPETHEM, UETBEPTOM, IIATOM, LIIECTOM, CEAEMOM, BOCBMOM, JICBSITOM, JIECSITOM, OJJMHA/IIATOM, JIBE-
HaJI[ATOM, TPUHAJIIATOM, YETHIPHAAATOM, MSTHAALATOM, IIECTHA/IIATOM, CEMHAALATOM, BOCEMHA/ILIATOM, Jie-
BSITHA/ILIATOM, J[BA/ILIATOM, JBA/IIaTh IEPBOM, JBAALATh BTOPOM, JBAAIATh TPEThEM, IBAALATH YSTBEPTOM, JIBa-
JIIATh MSITOM WM JIBAIATH IIECTOM BapHaHTE peallu3alny n300peTeHus..

B aBaauaTh AEBATOM BapuaHTEe pealn3aly JAaHHOTO M300pEeTeHUsl COSIUHEHHE MpeJcTaBieHo (popmyrna-
mu (), (IT), (IIT), (IV), (V), 1", (IIT"), (IV") wm (V'), unu ero dpapMamneBTUIECKH MPUEMIIEMON COJIBIO, TIPUIEM
R’ u d R° BMecTe ¢ aTOMaMH, K KOTOPBIM OHH NPHCOEIMHEHEI, 00Pa3yl0T 5-6-uIeHHOE HACHIIIEHHOE FeTePOLUK-
JMYECKOe KOJIbIIO, COoJepIKalllee OMH WM JIBa TeTepoaToma, BeIOpaHHbIX 13 O, N 1 S, mpryem Koiblio Heobs13a-
TenpHO 3amemeno ogauM R*’; R* mpencrasnser coGoit Cy3-alKu; a onpeieeH s PyruX NepeMeHHbIX TIpH-
BE/ICHBI B MIEPBOM, BTOPOM, TPETHEM, UETBEPTOM, IISITOM, LIIECTOM, CEBMOM, BOCEMOM, JICBSITOM, JIECATOM, O/IU-
HaJII1aTOM, JIBEHA/IIIaTOM, TPHHA/IIIATOM, YETHIPHA IIIATOM, IIATHAIaTOM, IECTHAIATOM, CEMHAILATOM, BOCEM-
HaJIIaTOM, JEBATHAALATOM, J[BAJLATOM, IBAILATh IIEPBOM, J(BaJIlaTh BTOPOM, JBaJalaTh TPEThEM M ABaILATH
YEeTBEPTOM BapHaHTE pealn3aliu n300peTeHus. B KOHKpeTHOM BapuaHTe peanu3anuu H3o0peTeHus 5-6-
YJICHHOE HACBIIICHHOE TeTePOLMKINYECKOe KOJIBIO MPENCTABISET COOO MUPPONUIUH, MHUIepasuH Wi N-
METHIITUIIEPA3HH.

B TpumiaroM BapuaHTe peanu3aldd JAaHHOTO W300pETEeHHs COCIUHEHHE MPEICTABICHO CICAYIOIINMH
dhopmymamu:
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WK ero (papMalreBTUIECKU MPUEMIIEMOH COJBIO, TIE
KOJIBIIO A TIPEICTaBJICHO OJHOW U3 CICAYIOMUX HopMy:

-0 -N =N
)N|\ )R )NL S-R' )N;/\N—W
SO :

) . WA ;

R' npeacTaBiseT cooor Ci_g-aIKi;

R’ npescraBiser coboit C-alkui, OKCETAHWI, TeTPArnapoQypaHiI UIH TeTPArHAPONUPAHII, IPUUEM
ykazaHHbI#H C|_6-aIKHIT HEOBA3ATENBHO 3aMelleH OTHIM-TpeMst R™;

R? B kazoM ciIydae He3aBUCUMO TPEICTaBIISICT COO0M TajJoreH Wiu -OR*™;

R npeacrasisieT coooi H mm C_3-anku;

R’ npencrasimser co6oii H; n

R’ npencrasiseT coooit H wmu C,_3-amkwmi.

B Tpuanate nepBoM BapuaHTe peaqHM3allii JaHHOTO M300pETeHNs COeTMHEHHE NPE/ICTaBIeHO (GopMynamMmu
(IIA), (IVA), (VA), (IIA"), IVA") umu (VA') wm ero (papMarieBTHUECKH IPHEMIIEMOii colbio, npuueM R' mpen-
CTaBJIIET COOO0M TpeT-OyTHII, a OIpeNeNieHNsI APYTHX TIEPEMEHHBIX NPUBEACHBI B TPUALIATOM BapHaHTE peain3a-
MM U300pETCHHSI.

B Tpuanate BTopom BapHaHTE pealu3alyi JaHHOTO N300pETeHUs COeJMHEHHE TIPEICTAaBICHO (HhOopMyJIaMH
(IIA) wmu (IIA'), wmm ero (apMaueBTHYECKH NpHEMIEMOM conbio, mpuueM R” mpeicraBiser coboit

O
O<>_§> Q_E , -CH,CHF,, -CH,CF;, -CH,CH,OH, -CH,CH,OCHj; niu -CHzc(CH3)OH, a omnpenAciIcHus apy-
TUX TIEPEMCHHBIX MPHUBEICHBI B TPUIATOM HIIM TPHIAIATH ICPBOM BapHAHTE peaiu3allii H300peTCHUS.

B Tpuanate TpeTheM BapHaHTE pean3alliy JAHHOTO U300pPETECHUS COCAWHCHUE MPEACTABICHO (HOpMyJIaMu
(IVA) - (IVA"), 1 ero (apMarieBTHYeCKH TIPHEMIEMOi Colbio, mprdeM R’ mpexcrasisier coboit H, a onpenerne-
HUSL APYTHUX TIEPEMEHHBIX IPUBEICHBI B TPUALATOM WM TPHAIATH IEPBOM BapHAHTE peasi3aui H300peTeHUs.

B TpuamaTe yeTBepTOM BapMaHTE pearn3allii JAaHHOTO M300pETEeHUs] COCTMHEHUE MPEICTaBIeHO GopMy-
namu (ITA), (IVA), (VA), (ITA"), (IVA") nu (VA') nin ero dapMameBTHYECKH TPHEMIEMOit COIbIo, TprdeM R’
TPEACTaBIsIET cO00 METHI WIIM W30IPOIMI, a ONMPEAeNICHHs APYTHX MIEPEMEHHBIX IPUBEICHBI B TPUALATOM,
TPHUALATH IEPBOM, TPUALIATH BTOPOM HJIH TPUALATH TPETHEM BapHaHTE pPeaIn3alui H300peTeHHUS.

B Tpuanate msaTOM BapHaHTE peanu3allii JAHHOTO W300pETEHUs COCTUHEHHUE M0 JAaHHOMY H300pETCHHIO

-8 -
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BBIOMPAIOT H3:
5-(rper-Oytun)-N-(7-(2-((1-mermi- 1 H-mupazon-4-un)aMuHO )TUpUMUARH-4-11)-2,3,4,5-Terparuapo- 1 H-

6emso[d]azenmn-1-m)-1,2,4-okcamazon-3-kapOokamuia,
(S)-5-(rper-0yTmn)-N-(7-(2-((1-meTmn- 1 H-mpasosn-4-min)aMuHO )TUpUMUIUH-4-101)-2, 3,4, 5-Te Tparupo-
1H-6en30[d]asenun-1-m)-1,2,4-oxcannaszon-3-kapGokcaMuia,
(R)-5-(rper-Oytm)-N-(7-(2-((1-metnn-1H-nmmpason-4-uir)aMIHO )TUPpUMUUH-4-111)-2,3,4, 5-TeTparupo-
1H-6en30[d]azenun-1-mn)-1,2,4-okcaauaszon-3-kapGokcamMusia,
5-(tper-6ytuin)-N-(8-(2-((1-metun- 1 H-nupaszon-4-ui)aMuHO ) TUpUMUIUH-4-11)-2-(0KceTaH-3-1n)-2,3,4,5-
terparuapo-1H-06enso|clazenun-5-min)-1,2,4-oxcannason-3-kapbokcamunia,
(R)-5-(tper-6yTmm)-N-(8-(2-((1-mernn- 1 H-nmpaszon-4-um)amMuno ) TupuMu JuH-4-11)- 2-(OKceTaH-3 -1 ) -
2,3.4,5-rerparugpo-1H-6en3o[cl|azenun-5-un)-1,2,4-oxcaauazon-3-kapbokcamuia,
(S)-5-(rper-6yTmn)-N-(8-(2-((1-meTmn- | H-tupazon-4-m1) aMIHO ) THPUMUTHH-4 -1IT) - 2 -(OKCeTaH-3 -1 )-
2,3,4,5-rerparunpo-1H-6enso[clasenun-5-mn)-1,2,4-okcauaszon-3-kapookcamMusia,
5-(tper-OyTuin)-N-(2-(2-runpokcuyTi)-8-(2-((1-mermi- 1 H-niupason-4-ui)aMIHO TP UMUTTH-4 - 1T ) -
2,3,4,5-rerparunpo-1H-6enso[clasenun-5-mn)-1,2,4-okcaquaszon-3-kapookcamMuia,
(R)-5-(rper-Oytmn)-N-(2-(2-rugpokcusTiin)-8-(2-((1-metmn- 1 H-niupason-4-1mi1) aMaHO ) TApUMUITH-4 - 1T ) -
2,3,4,5-rerparunpo-1H-6en30[clasenun-5-mn)-1,2,4-okcauason-3-kapookcaMuia,
(S)-5-(rper-6yTun)-N-(2-(2-rugpokcudTui)-8-(2-((1-meruin- 1 H-nupaszon-4-uin)aMuHO ) HTUPUMUUH-4-1T)-
2,3.4,5-rerparugpo-1H-6en3o0[clazenun-5-un)-1,2 4-oxcaauazon-3-kapbokcamuia,
5-(tper-OyTin)-N-(8-(2-((1-metmi- 1 H-mupaszon-4-un))aMuHO )THpAMITAH-4- 111 )-2 -(ME THIICY TH(OHMI ) -
2,3.4,5-rerparugpo-1H-6en3o0[c|azenun-5-un)-1,2,4-oxcaauazon-3-kapbokcamuia,
(R)-5-(tper-06yTmm)-N-(8-(2-((1-metmi- | H-mupason-4-wmn)aMuHO ) TapUMITAH-4- 111 )-2 -(ME THIICY Th( OHII ) -
2,3.4,5-rerparugpo-1H-6en3o0[c]|azenun-5-un)-1,2 4-oxcaauazon-3-kapbokcamuia,
(S)-5-(tper-6yTm)-N-(8-(2-((1-meTmn- 1 H-tmpazon-4 -1 ) aMiHO ) THP UM U H-4 - 1T ) - 2 - (METHICY TL(OH I )-
2,3,4,5-rerparunpo-1H-6en30[clasenun-5-mn)-1,2,4-okcaguason-3-kapookcaMuia,
5-(rper-OyTn)-N-(2-(3-rugpokcunukio6y Tin)-8-(2-((1-mermn- 1 H-nmpason-4-1i1)aMiaHO )ITUPUM U MH-4 -

un)-2,3,4,5-rerparuipo- 1H-0enso[clazenun-5-un)-1,2,4-okcaauason-3-kapookcaMuia,
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(R)-5-(rper-Oytmm)-N-(2-(3-rugpokcunukiaody tun)-8-(2-((1-metun- 1 H-nupasoin-4-11)aM HHO ) THPUM U/ H-
4-un)-2,3,4,5-rerparuyipo- 1 H-6enso|clazenun-5-mn)- 1,2,4-oxcaauazon-3-xkapOookcaMuia,
(S)-5-(rper-6yTmn)-N-(2-(3-ruppoxcunukiaody in)-8-(2-((1 -mermn- 1 H-niupazon-4-ui)aMrHO ) TUPUMU THH-
4-un)-2,3,4,5-rerparuipo- 1 H-6enso[clazenmu-5-mn)- 1,2,4-okcaaunazon-3-kapOookcaMua,
5-(tper-Oytun)-N-(8-(2-((1-atun- 1 H-nupazon-4-mn)aMuHO )JIUpUMUIRH-4 -1 )-2-(0KceTaH-3-1)-2,3,4,5-
terparuipo- | H-6enso[clasennn-5-min)-1,2,4-okcaaunason-3-kapbokcaMusa,
(R)-5-(rper-Oytmm)-N-(8-(2-((1->1m- 1 H-ntmpason-4-wmin)aMuHO )IUpUMUUH-4-11)-2-(OKCeTaH-3- 1) -
2,3,4,5-rerparuapo-1H-6en3o[clazenun-5-un)-1,2,4-okcaaunason-3-kapbokcaMusa,
(S)-5-(rper-6yTma)-N-(8-(2-((1-»1m- 1 H-tmpasosn-4-uin)aMuHO JIUpUMUTUH-4-11 )-2-(OKceTaH-3- 1) -
2,3,4,5-rerparuapo-1H-6en3o[clazenun-5-un)-1,2,4-okcaguazon-3-kapOokcamMuia,
5-(tper-Oytmi)-N-(8-(2-((1-metmi- 1 H-mupazon-4-mn)aMuHO )IUpUMUARH-4-11)-2-(Terparupo-2H-nupan-
4-m1)-2,3,4,5-rerparmapo- 1 H-6enso[clazennu-5-mil)-1,2,4-oxcaanazon-3-kapbokcaMuia,
(R)-5-(rper-O6yTumm)-N-(8-(2-((1-mermi- 1 H-nmpaszon-4-min)aMuHo )IupuMuAuH-4-11)-2-(Terparupo-2H-
mpan-4-mn)-2,3,4,5-rerparupo- 1 H-6enzo| c|azenun-5-unl)-1,2,4-oxcaamasoin-3-kapbokcaMuia,
(S)-5-(tper-6ytmin)-N-(8-(2-((1-mermi- 1 H-mupazon-4-mn)aMuHO JTUpUMUAARH-4-11)-2-(Terparupo-2H-
mpan-4-mn)-2,3,4,5-rerparupo- 1 H-6enso[clazenun-5-mn)- 1,2,4-oxkcaaunazon-3-kapbokcaMusa,
5-(rper-OyTun)-N-(8-(2-((1,5-mumernin- 1 H-nmupazoin-4-un)aMuHO )HIUPUMAAUH-4 - 1) -2 -(2-THIPOKCUITII ) -
2,3,4,5-tperparuspo- | H-6enso|clazennn-5-min)-1,2,4-okcaaunason-3-kapOokcaMua,
(R)-5-(rper-Oytmm)-N-(8-(2-((1,5-mumernn- 1 H-nupazon-4-mi)aMrHO )IUpUMUARH-4-11)-2-(2-
TUApPOKCUdTUN)-2,3,4,5-Tperparupo- | H-6enso[c|azenun-5-mn)-1,2,4-okcaaunazon-3-kapbokcaMuia,
(S)-5-(rper-OyTmin)-N-(8-(2-((1,5-aumermn- | H-ntupason-4-un)aMuHO )UUpUMAIUH-4-11)-2-(2-
TUApOKCUATIN)-2,3,4,5-TpeTparujpo- | H-6enso[c|azenmun-5-um)-1,2,4-okcaguazon-3-kapOokcaMuia,
5-(tper-6ytmn)-N-(8-(2-((1-meTmn- 1 H-mmupa3on-4-11 ) aMIHO Y THPUMHITHH-4 - 11 )-2-(TeTparuapodpy pan-3-
un)-2,3,4,5-rerparuyipo- 1 H-6enso[clasenun-5-mn)-1,2,4-oxcaauason-3-kapbokcamuia,
5-(rper-Oytmin)-N-((R)-8-(2-((1-mermin- 1 H-ntupazon-4-wmin)amuno ) nupumu,iuH-4-1ui)-2-((R)-
TeTparuapodypan-3-mn)-2,3,4,5-rerparunpo- 1 H-6en3o|c|asennn-5-un)- 1,2,4-okcaamazon-3-xkapOokcamusia,
5-(tper-Oytin)-N-((R)-8-(2-((1-metmn- 1 H-ntmpason-4-min)aMuHo ) nupuMuauH-4-ui)-2-((S)-
TeTparuapodypan-3-mn)-2.3.4,5-rerparuapo- 1 H-6enzo| c|asemun-5-mn)- 1,2,4-okcaamazon-3 -xkapOokcamusia,
5-(rper-6ytmin)-N-((S)-8-(2-((1-metuin- 1 H-nupazon-4-un)amuso )nupuMuiuH-4-1m1)-2-(R)-
TeTparuapodypan-3-mn)-2,3,4,5-rerparunpo- 1 H-6en3o|c|asenns-5-un)- 1,2,4-okcaamnazon-3-xkapOokcamusia,
5-(tper-Oytin)-N-((S)-8-(2-((1-metmin- 1 H-mpasoin-4-un)aMuHo )iupuMu i H-4-11)-2-((S)-
terparuipodypan-3-uin)-2,3,4,5-rerparuapo- | H-6enso| c|azennn-5-mn)-1,2,4-okcanuason-3-kapbokcamuia,
5-(rper-0y T )-N-(8-(2-((1-mermi- | H-mupazon-4-mn))aMuHO )HUpUMUAAUH-4-11)-2-(2,2, 2-TpudTOpITHII ) -
2,3,4,5-rerparuapo-1H-6en3o[clazenun-5-un)-1,2,4-okcaaunason-3-kapbokcaMua,
(R)-5-(rper-Oytmm)-N-(8-(2-((1-mermi- 1 H-mpaszon-4-min)aMuHo IupuMUARH-4-1m1)-2-(2,2,2-
tpudropaTHi)-2,3.4,5-rerparupo- | H-6en3o|c|azenun-5-mn)- 1,2,4-okcaamuazoin-3-kapObokcaMu,ia,
(S)-5-(rper-6yTma)-N-(8-(2-((1-meTun- 1 H-nupasoin-4-mn)aMuHO )TUpUMUITH-4-11)-2-(2,2,2-
tpudropaTHi)-2,3.4,5-rerparupo- | H-6en3o|c|azenun-5-mn)- 1,2,4-okcaamuazoin-3-kapObokcaMu,ia,
5-(tper-Oytin)-N-(8-(2-((1-metmn- 1 H-mupazon-4-min)aMuHO )IUpUMUARH-4-11 )-2-(Terparupo-2H-iupan-
4-nm)-2,3,4,5-rerparuapo-1H-6enso[clazennn-5-min)-1,3,4-okcaaunaszon-2-kapOokcaMu/ia,
(R)-5-(rper-Oytmm)-N-(8-(2-((1-mermi- 1 H-nmpaszon-4-min)amMuHo )uupuMuAuH-4-min)-2-(terparuapo-2H-

mupan-4-min)-2,3,4,5-rerparuapo- | H-6enso|c|aszenun-5-mn)-1,3,4-okcaaunason-2-kapookcamMusa,

-10 -
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(S)-5-(rper-6ytmn)-N-(8-(2-((1-mermi- 1 H-tupazoin-4-min)aMuHO )JIUpUMUAARH-4-101) - 2-(TeTparuapo-2H-
mpad-4-mi)-2,3,4,5-rerparuyipo- | H-6enso [ c|asenun-5-un)-1,3,4-okcamazon-2-kapbokcamu/ia,
5-(rper-6yTuin)-N-(8-(2-((1-metmn- | H-tupason-4-mi)aMuHo ) TupuMu IuH-4-11)-2-(okceTan-3-min)-2,3,4,5-
teTparuapo-1H-6en3o[clazenun-5-uin)-1,3,4-oxcaaunason-2-kapOokcaMuia,
R)-5-(rper-6yTra)-N-(8-(2-((1-mermin- 1 H-nupazon-4-min)aMuHO )ITUPUMUAIUH-4 - 11 )-2-(OKceTaH-3 -1l )-
2,3.4,5-rerparunpo-1H-6en3o[c|azenun-5-min)-1,3,4-oxcanazon-2-kapOokcamMu/ia,
(S)-5-(rper-6yTmin)-N-(8-(2-((1-mermin- 1 H-tupasosn-4-un)aMuHO ) IUPUMUIUH-4- 11 )-2-(OKceTaH- 3 -1il)-
2,3,4,5-terparuapo- 1 H-6en3o[clazenun-5-nn)-1,3,4-oxcaaunason-2-kapOokcaMua,
5-(tper-6yTmin)-N-(8-(2-((1-mermi- 1 H-nupazon-4-w1)aMIHO )IEPAMUIHH-4- 111 ) -2 -(ME THICY TH()OHMI )-
2,3,4,5-rerparuapo- | H-6en3o|clazenun-5-ni)-1,3,4-oxcauason-2-kapOokcaMuia,
(R)-5-(tper-6yTmm)-N-(8-(2-((1-mermn- 1 H-mupason-4-nin)aMaHO ) THPHUMETHH-4 - 1T ) -2 -(ME THIICY T OHII )-
2,3,4,5-terparuapo- | H-6en3o|[clazenun-5-uin)-1,3,4-oxcaauason-2-kapOokcaMua,
(S)-5-(rper-OyTmi)-N-(8-(2-((1-metmin- 1 H-ntmpason-4-min)aMuHO ) TEPUM U T H-4 - 11) -2 -(METHIICY TH(DOHIIT) -
2,3,4,5-rerparuspo- | H-6en3o|clazenun-5-nin)-1,3,4-oxcauaszon-2-kapOokcaMuia,
5-(tper-6yTuin)-N-(2-(2-runpoxcudtuin)-8-(2-((1-usonpommi- | H-nupason-4-min)aMuHO )TUP UMY TUH-4- 1T )-
2,3,4,5-terparuapo- 1 H-6en3o[clazenun-5-un)-1,3,4-oxcaauason-2-kapOokcaMua,
R)-5-(rper-6yTHam)-N-(2-(2-runpoxcuatin)-8-(2-((1 -usonponmi- | H-nupason-4-min)aMu HO )HUPUM U H-4 -
un)-2,3,4,5-rerparuipo- 1 H-6enso[clazenun-5-mn)-1,3,4-okcauazon-2-kapookcaMusia,
(S)-5-(rper-6yTmin)-N-(2-(2-ruapokcustin)-8-(2-((1-u3onponmi- 1 H-nupaszon-4-uin)aMuHO ) THPUMU TUH-4 -
wn)-2,3,4,5-trerparupo-1H-6enso[clazenun-5-mn)-1,3,4-okcaunazon-2-kapookcamMusia,
5-(tper-6yTni)-N-(8-(2-((1 -m3onponui- 1 H-nmupazoin-4-uia)aMuHO )IUPUMUAAAH-4 - WD) - 2 -(OKCETaH-3 - 1) -
2,3,4,5-rerparuapo- | H-6en3o|clazenun-5-ni)-1,3,4-oxcauason-2-kapOokcaMuia,
R)-5-(rper-6yT1im)-N-(8-(2-((1-mzomponmi- 1 H-nupazon-4-11)aMuHO ) IUPpUMUAUH-4 -1101)-2-(OKceTaH-3-
wn)-2,3,4,5-rerparupo-1H-6enzo[clazenun-5-mn)-1,3,4-okcaunazon-2-kapookcamMusia,
(S)-5-(rper-6yTmn)-N-(8-(2-((1-u3onponmi- | H-mmpa3zon-4-uin)aMuHO )TUpUMUIMH-4-111)- 2 - (OKCeTaH-3 -
wun)-2,3,4,5-rerparuipo- 1 H-6enso[clazenun-5-mn)-1,3,4-okcaiuazon-2-kapookcaMusia,
5-(tper-6ytmin)-N-(8-(2-((1-metmwi- 1 H-nupazon-4-wn)aMuHO )IHpUMUTHH-4-11)-2-(2,2, 2-TpupTOPI T ) -
2,3,4,5-terparuapo- | H-6en3o|[clazenun-5-uin)-1,3,4-oxcaauason-2-kapOokcaMua,
(R)-5-(rper-6yTram)-N-(8-(2-((1-mermin- | H-nupazon-4-min)aMuHo )IupuMuAH-4-11)-2-(2,2,2-
tpudropatmin)-2,3.4,5-rerparuipo- 1 H-6enso[c|azenun-5-mn)-1,3,4-okcauazon-2-kapookcamusia,
(S)-5-(rper-6yTmin)-N-(8-(2-((1-mermn- 1 H-tupasoun-4-un)aMuHO )HUpUMUIUH-4-11)-2-(2,2,2-
Tpudropatin)-2,3.4,5-rerparuapo- | H-Genzo| c|azenun-5-mn)- 1,3,4-okcaamnazomn-2-kapbokcaMuia,
5-(tper-6yTuin)-N-(2-(2-runpokcudtuin)-8-(2-((1-mermin- 1 H-nmupason-4-min)aMUHO )IUPUMUAAMH-4 - 1T -
2,3,4,5-rerparuapo- 1 H-6en3o|clasenun-5-nin)-1,3,4-oxcauason-2-kapOokcaMuia,
R)-5-(rper-6yTHim)-N-(2-(2-runpoxcudtun)-8-(2-((1-merun- 1 H-ntupazon-4-min)aMuHO ) IUpUMUAMH-4 - 11 ) -
2,3,4,5-rerparuapo- 1 H-6en3o|[claszenun-5-un)-1,3,4-oxcaauason-2-kapOokcaMuia,
(S)-5-(rper-6ytmn)-N-(2-(2-rugporcusTiin)-8-(2-((1-merni- | H-nupazoin-4-ma)aMiIHO ) TUPUMUARH-4 - 1T -
2,3,4,5-rerparuapo- 1 H-6en3o|[clasenun-5-nin)-1,3,4-oxcauason-2-kapOokcaMuia,
5-(tper-6ytmin)-N-(8-(2-((1-metwmi- 1 H-upazon-4-wn) aMuHO )IupAMEAHH-4-11 )-2-(TeTparuapody pas-3-
wun)-2,3,4,5-rerparuipo- 1 H-6enso[clazenun-5-mn)-1,3,4-okcaiuazon-2-kapobokcaMusia,
5-(rper-6yTun)-N-((R)-8-(2-((1-merun- 1 H-ntupazon-4-min)aMuHo )tupumu iuH-4-uin )-2-(R)-

terparuapodypan-3-mn)-2,3,4,5-rerparuapo- 1 H-6enso|c|azenun-5-mn)-1,3,4-okcaanazon-2-kapbokcamMu/ia,
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5-(tper-0yTun)-N-((R)-8-(2-((1-merun- 1 H-tupazosn-4-min)amuno )nupuMuus-4-mi)-2-((S)-
terparupodypan-3-mn)-2,3,4,5-rerparunpo- 1 H-6en3o| cJazennn-5-mn)-1,3,4-okcaaunason-2-kapOokcaMu/ia,
5-(tper-0yTn)-N-((S)-8-(2-((1-metun- | H-nmupazon-4-un)aMuno ) tupuMuan H-4-1i)-2-(R)-
Terparuapodypan-3-mn)-2,3,4,5-rerparunpo-1H-6en30( c|azennn-5-mn)-1,3,4-okcaamnason-2-kapOoKcaMuia,
5-(tper-0yTin)-N-((S)-8-(2-((1-meTmin- 1 H-tupazon-4-min)aMuHO ) THpUMUHH-4 -11)-2-((S)-
Terparupodypan-3-mn)-2,3.4,5-rerparuapo-1H-6en3o[clazennu-5-mn)-1,3,4-oxcaamnazon-2-kapOoKcaMuia,
5-(tper-OyTuin)-N-(2-(2-ruapokcurponun)-8-(2-((1-mermi- 1 H-nmmpaszoon-4-ui1)aMiuHO )IUpUMU A H-4- 1T )-
2,3,4,5-terparuipo- 1 H-6en3o|clazenmun-5-min)-1,3,4-okcanuazon-2-kapookcaMuna,
5-(rper-0yTn)-N-((R)-2-((S)-2-runpoxcumponin )-8-(2-((1 -mermi- | H-nupazon-4-mi)aMrHO ) IUPUMUTAH-
4-mn)-2,3,4,5-terparunpo-1H-6enso[cJazenun-5-mn)-1,3,4-okcaaunazon-2-kapOokcaMu/ia,
5-(rper-0ytun)-N-((R)-2-((R)-2-ruapoxcurnponmin)-8-(2-((1-metmi- | H-nupazoin-4-min)aMuHO )ITUPUMAAUH-
4-un)-2.3,4,5-rerparupo-1H-6enso[c|azennn-5-un)-1,3,4-okcaanazon-2-kapOokcamusia,
5-(tper-0yTin)-N-((S)-2-((R)-2-ruapoxcunporrinn)-8-(2-((1-merun- 1 H-nupazon-4-min)aMuHO ) THPUM UM H-
4-mn)-2.3,4,5-rerparupo-1H-6enso[c|azennn-5-un)-1,3,4-okcaanazon-2-kapOokcaMusia,
S5-(tper-6yTuin)-N-((S)-2-((S)-2-ruppoxcunpormi)-8-(2-((1-mermin- 1 H-upazon-4-mi)aMu HO ) TUPUMUTUH-
4-mn)-2,3,4,5-rerparupo-1H-6enso[clazenun-5-un)-1,3,4-okcannazoin-2-kapOokcaMusia,
5-(tper-0yTun)-N-(2-((S)-2-rugpoxcunponinn)-8-(2-((1-mermi- 1 H-mupazon-4-uia)aMu HO )HUPUMUITH-4 -
un)-2,3,4,5-rerparuapo- 1 H-Genso[clazenun-5-uin)-1,3,4-okcaauason-2-kapookcamMu/ia,
5-(tper-0yTuin)-N-(2-((R)-2-runpoxcutponmn)-8-(2-((1 -mermin- | H-tmpazoin-4-1ia)aMuHO )IUp UM H-4 -
un)-2,3,4,5-rerparuapo-1H-6enso[clazenun-5-uin)-1,3,4-oxcanuazon-2-kapOokcaMua,
5-(tper-0yTin)-N-((R)-2-((R)-2-ruapoxcunpomm)-8-(2-((1-mermin- 1 H-upazon-4-min)aMuHO ) THPUMHA/THH-
4-mn)-2.3,4,5-rerparupo-1H-6enso[clazennn-5-un)-1,3,4-okcaanazon-2-kapOokcaMusia,
S5-(tper-0yTuin)-N-((S)-2-((S)-2-ruppoxcunpormi)-8-(2-((1-mermin- 1 H-upazon-4-mi)aMu HO ) TUPUMUTUH-
4-mn)-2.3,4,5-rerparuapo-1H-6enso[clazenun-5-uin)-1,3,4-okcannazon-2-kapOokcaMusia,
5-(rper-0yTin)-N-((S)-2-((R)-2-ruapoxcumponin)-8-(2-((1 -mermi- | H-nupazon-4-ui))aMrHO ) IUPUMUTAH-
4-mn)-2.3,4,5-terparunpo-1H-6enso[cJazenun-5-mn)-1,3,4-okcaaunason-2-kapOokcaMuia,
5-(tper-0yTuin)-N-(8-(2-((1-otun- 1 H-nupazoun-4-min)aMuHO )IUpUMUAMH-4 -1 )-2-(0KceTan-3-1mn)-2,3,4,5-
TeTparupo-1H-6enso[claszenun-5-un)-1,2,4-okcaauason-3-kapbokcamu/ia,
R)-1-(rper-6yTmn)-N-(8-(2-((1-a1mi- 1 H-tmpazoin-4-uia)aMuHO )UUpUMUTUH-4-111) -2 -(OKCeTaH-3 -1 )-
2,3,4,5-terparuapo- 1 H-6en3o|clazenmun-5-mn)-1H-1,2,3-tpuazon-4-xapOoxcamuna,
(S)-1-(rper-6yTun)-N-(8-(2-((1-otun- 1 H-ntmpazon-4-uin)aMuHO )TUPUMUAMH-4 -1 )-2 -(OKCeTaH-3 -1 )-
2,3,4,5-terparupo- 1 H-6en3o|clazenmmn-5-mn)-1H-1,2,3-tpuazon-4-xapboxcamuna,
1-(tper-OyTin)-N-(8-(2-((1-uzonponmi- 1 H-mupazon-4-ui)aMuHO )HIUPUMU AN H-4 -101)-2-(OKCceTaH-3 -1 -
2,3,4,5-rerparuipo- | H-6en3o|[clazemmn-5-mn)-1H-1,2,3-tpuazon-4-xapOoxcamua,
R)-1-(rper-6yTmin)-N-(8-(2-((1 -m3onponwmi- 1 H-nupazoin-4-uin)aMuHO )HIUPp UMUARH-4 - 111 )-2-(OKCeTaH-3 -
un)-2,3,4,5-rerparuapo-1H-06enso|clazenun-5-un)-1H-1,2,3-tpuason-4-kapbokcamuia,
(S)-1-(rper-6yTmin)-N-(8-(2-((1-uzonponmi- 1 H-nupazon-4-min)aMuHO )IUpUMUIHH-4-11)- 2 -(OKCceTaH-3 -
uwn)-2,3,4,5-rerparupo-1H-06enso[clazenun-5-un)-1H-1,2,3-rpuaszon-4-kapbokcamua,
1-(tper-6yTmn)-N-(8-(2-((1-metmi- 1 H-mupazon-4-wr)aMuHo )IupuMu AnH-4 -1 )-2-(TeTparuapodypan-3-
wn)-2,3,4,5-rerparujapo-1H-06enso|clazenun-5-un)-1H-1,2,3-rpuaszon-4-kapbokcamua,
1-(tper-Oy T )-N-((5R)-8-(2-((1-mermin- | H-tupazon-4-ui )aMuHO )HUPUMUAUH-4 - 11 )-2 -

(terparuapodypan-3-mn)-2,3,4,5-rerparupo- 1 H-6enzo[clazenun-5-mwn)-1H-1,2,3-rpuaszon-4-kapookcamuia,
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1-(tpet-6yTin)-N-((R)-8-(2-((1-meTmn- 1 H-mmiapason-4-min) aMiHO ) TAPUMEA THH-4 -1 )-2-(TeTparuipopy pas-
3-mn)-2,3,4,5-rerparupo- 1 H-6enso[clazenun-5-un)-1H-1,2,3-rpuazon-4-kapOokcamusa,
1-(rper-Oytmin)-N-((R)-8-(2-((1-mermin- 1 H-upasoun-4-mir)aMiuHO ) TUpUMEUH-4-101)-2-((S)-
terparuipodypan-3-mi)-2,3,4,5-rerparuipo- 1 H-6enso|clazennn-5-un)- 1H-1,2,3-rpurasoin-4-kapboxcamua,
1-(tper-0yTmn)-N-((S)-8-(2-((1-metmin- 1 H-nupason-4-wn)amMuno ) mupuMu iuH-4-1m1)-2-((S)-
terparuipodypan-3-mi)-2,3,4,5-rerparuapo- 1 H-6enso|[clazenun-5-mn)- 1H-1,2,3-rpuason-4-kapboxcamuia,
1-(tper-6yTmn)-N-((S)-8-(2-((1-mermn- 1 H-mupazon-4-un)amuno ) mupumuanH-4-mn)-2-((R)-
Terparuapodypan-3-un)-2,3,4,5-rerparuapo- 1 H-6enso[c|azennn-5-mn)-1H-1,2,3-tprason-4-kapbokcamua,
1-(rper-Gytmn)-N-(8-(2-((1-mermn- 1 H-nmupazon-4-mun)aMuHo ) IupuMuIAH-4 -1 )-2-(0kceTan-3-mi)-2,3,4,5-
terparuipo-1H-6enszo[clazennn-5-mn)-1H-1,2,3-rpuazon-4-kapbokcamuia,
R)-1-(rper-6ytmm)-N-(8-(2-((1-merun-1H-nmpazoun-4-ui)aMiUHO )HTUPUMUAUH-4 -11)-2-(OKceTaH-3 -1 ) -
2,3,4,5-rerparuapo- | H-6enso[clazenun-5-un)-1H-1,2,3-rpuazon-4-kapOokcamusa,
(S)-1-(rper-6yTma)-N-(8-(2-((1-mermn- 1 H-ntupazon-4-uin)aMuHo )IUpUMU AU H-4-11)-2-(0KceTaH-3-11)-
2,3,4,5-terparunpo-1H-6enso|clazenun-5-min)-1H-1,2,3-rpuaszon-4-kapboxcamusa,
1-(rper-Gytmin)-N-(8-(2-((1-mermi- 1 H-tmupaszon-4-un)aMuHo JumpuMu JuH-4-11)-2-(2,2, 2-TpuhTopa T ) -
2,3,4,5-trerparuapo-1H-6enso[clazenun-5-mn)-1H-1,2,3-rpuazomn-4-xapGoxkcamusa,
(R)-1-(rper-6yTmm)-N-(8-(2-((1-mermn- 1 H-tmpason-4-um)amMuHO )IupuMAHH-4-11)-2-(2,2,2-
tpudropaTnN)-2,3.4,5-Terparnapo- 1 H-6enzo|c|asenmn-5-mn)- 1H-1,2,3-rprason-4-kapookcamu/a,
(S)-1-(rper-6yTm)-N-(8-(2-((1-mermn- 1 H-ntupazon-4-uin)amMuno )uupuMuaug-4-mn)-2-(2,2,2-
TpudTopaTHN)-2,3.4,5-Terparnapo- 1 H-6enzo|c|asemmr-5-mn)- 1H-1,2,3-rprason-4-kapSokcamua,
1-(tper-Oytmin)-N-(2-(2-ruppoxcuriponii)-8-(2-((1-metui- | H-mpason-4-11)aMiuHO )IUP UMUUH-4 - 11) -
2,3.4,5-rerparujpo- | H-6enso[c|azenun-5-un)-1H-1,2,3-rpuaszon-4-kapOokcamusa,
1-(tper-6yTmin)-N-((R)-2-((R)-2-runpoxcunponni)-8-(2-((1-mermi- 1 H-nupasosr-4-uin)aMiIHO )TUPUME TAH-
4-n)-2,3,4,5-rerparunpo- 1 H-6en3o[c|azenun-5-mn)-1H-1,2,3-tpuazon-4-kapbokcamuia,
1-(tper-6yTmin)-N-((R)-2-((S)-2-ruapoxcunponui)-8-(2-(( 1 -metun- 1 H-nupazoin-4-mi)aMuHO ) THPUM U/ T H-
4-nm)-2,3,4,5-rerparuapo- | H-6en3o[c|azenun-5-mn)-1H-1,2,3-tpuazon-4-kapbokcamuia,
1-(tper-6yTmn)-N-((S)-2-((R)-2-ruapoxcunpomnm)-8-(2-(( 1 -meTmn- 1 H-nupazon-4 -1 ) aMiHO ) TApUMH/THH-
4-un)-2,3,4,5-rerparupo- 1 H-Gemso[clazenun-5-mn)-1H-1,2,3-rpuazon-4-kapOokcamusia,
1-(tper-Oytun)-N-((S)-2-((S)-2-ruapokcunporrin)-8-(2-((1 -mermi- 1 H-nupa3zon-4-min)aMuHO YTUPUMUITH-
4-un)-2,3,4,5-rerparupo- 1 H-6enso[clazenun-5-un)-1H-1,2,3-rpuazon-4-kapOokcamusa,
1-(rper-6yTmin)-N-(2-(2-meroxcudTin)-8-(2-((1-mermi- 1 H-nmpaszon-4-min)aMuHO ) TUPUME TTH-4 - 1T ) -
2,3.4,5-rerparujpo- | H-6enso[c|azenun-5-uin)-1H-1,2,3-rpuazon-4-kapOokcamusa,
(R)-1-(rper-6yTmn)-N-(2-(2-meToxcuaTin)-8-(2-((1-metuin- 1 H-nupazon-4-min)aMuHO )THPUM U TAH-4 - 11 ) -
2,3,4,5-trerparunpo-1H-6enso|clazenun-5-min)-1H-1,2,3-rpuaszon-4-kapbokcamusa,
(S)-1-(rper-6yTmn)-N-(2-(2-meToxeudTin )-8-(2-((1-metuin- | H-nupaszon-4-uin )aMuHO ) TP UMATUH-4- 1T ) -
2,3.4,5-rerparuapo- | H-6enso[clazenun-5-un)-1H-1,2,3-rpuazon-4-kapOokcamua,
5-(rper-Oytun)-N-(2-(2,2-mudroparmin)-8-(2-((1-mermi- 1 H-mmpaszon-4-min)aMuHO TP UM UTHH-4 - 1T ) -
2,3,4,5-rerparuapo- | H-6enso[clazenun-5-nin)-1,3,4-okcannaszon-2-kapOokcamMu/ia,
(R)-5-(rper-6yTmn)-N-(2-(2,2-mudropatinn)-8-(2-((1-metmi- 1 H-mupaszon-4-um)aMuHO ) THp UMETHH-4 - 11 )-
2,3,4,5-terparuapo- | H-6emnso[clazenun-5-nin)-1,3,4-okcanuaszon-2-kapookcamMu/ia,
(S)-5-(tper-6ytin)-N-(2-(2,2-mudropstimn)-8-(2-((1 -metwmi- | H-mupaszon-4-um) aMA HO ) THP M AT H-4 -1 )-

2,3,4,5-trerparuapo-1H-6enso[clazenun-5-min)-1,3,4-oxcaguason-2-kapbokcaMuia,

-13 -



047837

5-(tper-OyTiin)-N-(2-(2-((1-merun- 1 H-nmmpason-4-ui1)aMuHO0 ) IUpUMUARH-4-11)-6,7,8,9-Terparuapo-SH-
Oenzol7]annynen-5-uin)-1,2,4-oxkcanuazon-3-kapOokcaMusia,

(R)-5-(rper-6ytmin)-N-(2-(2-((1-meruin- 1 H-nupazon-4-uix)aMuHO ) TUpUMUUH-4-11)-6,7 .8, 9-TeTparupo-
SH-6en3o|7|annynen-5-mn)-1,2,4-okcaanaszon-3-kapOokcaMuia,

(S)-5-(rper-0ytmn)-N-(2-(2-((1-metmn- | H-nupazon-4-mi))aMuHO )TUPUMUAUH-4-11)-6,7 ,8,9-Te Tparuipo-
SH-6enso|7]annynen-5-mn)-1,2,4-okcannaszon-3-kapookcaMuia,

N-(2-2-((1-meTun-1H-nmupason-4-uin)aMuHO )IupUMUINH-4-111)-6,7,8,9-TeTparuipo-SH-6en3o( 7| aHHy 1€ H-
5-un)-5-(1-meTunruronponun)- 1,2,4-oxcaanason-3-kapObokcaMusia,

(R)-N-(2-(2-((1-mermn- | H-tmpazon-4-min)aMuHO )IUPUMUARH-4-111)-6,7 ,8,9-TeTparunpo-SH-
6en3so|7]annynen-5-min)-5-(1-mermwinukionponn)- 1,2, 4-oxcamaszon-3-kapookcaMuia,

(S)-N-(2-(2-((1-merun-1H-nupason-4-11)aMUHO ) IEpUMIIUH-4-111)-6,7,8,9-TeTparuipo-SH-
6en3o|7]annynen-5-min)-5-(1-mermwinukionponun)- 1,2, 4-oxcamaszon-3-kapookcaMuia,

5-(rper-Oytun)-N-(2-(2-((1-metmn- 1 H-mupazon-4-un)aMuno )nupuun-4-uin)-6,7,8,9-rerparupo-SH-
6enzo|7]annynen-5-uin)-1,2,4-oxkcanuazon-3-kapOoxkcaMua,

R)-5-(rper-6yTmin)-N-(2-(2-((1-meruin- 1 H-nupazon-4-mn)amMuno ) tupuuH-4-u1)-6,7,8,9-rerparugpo-SH-
Oemso[7]anHysieH-5-mn)-1,2,4-0kcanuazon-3-kapOoKcaMu/ia,

(S)-5-(rper-0ytmn)-N-(2-(2-((1-metmn- | H-nmupazon-4-min)aMuno )iupuaun-4-min)-6,7,8,9-rerparujpo-SH-
6ensol|7]annynen-5-uin)-1,2,4-oxcanuazon-3-kapOokcaMu/ia,

5-(tper-Oytuin)-N-(2-(2-((1-metun- 1 H-upazon-4-mn)amuno )uupuMuiun-4-min)-6,7,8,9-rerparupo-5SH-
6enso|7]annynen-5-uin)-1,3,4-okcanuazon-2-kapOokcaMu/,

(R)-5-(rper-6yTmn)-N-(2-(2-((1-mermn- 1 H-nmpazoin-4-uin)aMuHO ) IHpUMHIUH-4-11)-6,7,8,9-TeTparuipo-
SH-6en3o|[7]annynen-5-un)-1,3,4-oxcaanazoin-2-kapObokcaMus,

(S)-5-(rper-06ytun)-N-(2-(2-((1-metmn- 1 H-mpazon-4-min ) aMuHO )IUpUMUAUH-4-11)-6,7 .8, 9-TeTparuipo-
SH-6en3ol7]annynen-5-uin)-1,3,4-okcananazoin-2-kapbokcaMuna,

3-(rper-Oytun)-N-(2-(2-((1-metun- 1 H-nupazon-4-mn)amMuno ) nupuMu iuH-4-min)-6,7,8,9-rerparupo-SH-
Oemso[7]anHysieH-5-m1)-1,2,4-0kcanuazon-S-kapooKcaMu/ia,

R)-3-(rper-6ytmin)-N-(2-(2-((1-meruin- 1 H-ntupazoun-4-ux)aMuHo ) TUpUMUAIUH-4-11)-6,7,8,9-TeTparupo-
SH-6en3o[7]annynen-5-min)-1,2,4-oxcaanasoin-5-kapbokcaMuia,

(S)-3-(rper-0yTmin)-N-(2-(2-((1-metmn- | H-nupazon-4-mi)aMuHO )TUpUMUARH-4-11)-6,7 ,8,9-Te Tparuipo-
SH-6en3o[7]annynen-5-uin)-1,2,4-oxkcaanazon-5-kapbokcaMusa,

5-(tper-OyTin)-N-(8-(2-((1-merui- 1 H-nmpason-4-mi1)aMuH0 ) IUpUMUARH-4-111)-2,3,4,5-
TeTparupobenso[blokcennn-5-mn)- 1,3,4-0xcaanaszon-2-kapGokcaMuia,

(R)-5-(rper-6yTmin)-N-(8-(2-((1-meruin- 1 H-nupazon-4-nix)aMuHO )TupuUMU IUH-4-11)-2 3,4, 5-
terparuipodenso|blokcenun-5-mn)-1,3,4-oxcaauaszon-2-kapooKcaMuia,

(S)-5-(rper-0Oytuin)-N-(8-(2-((1-metmin- 1 H-nupazon-4-mi)aMuHO )TUPpUMUAUH-4-11)-2,3,4,5-
terparuipodenso|blokcenun-5-mn)-1,3,4-oxcaauaszon-2-kapooKcaMuia,

5-(tper-OyTiin)-N-(8-(2-((1-mermn- 1 H-nmpason-4-uin)aMuHO ) IUpUMUARH-4-111)-2,3,4,5-
TeTparupobdenso[blokcenun-5-mn)-1,2,4-okcaanaszon-2-kapGokcaMua,

(R)-5-(rper-6yTmn)-N-(8-(2-((1-mermi- 1 H-mpazoin-4-win)aMuHO ) iupuMIIuH-4-11)-2,3,4,5-
terparuzipobenso[bloxcenun-5-mn)-1,2,4-oxcauason-2-kapGokcamusa,

(S)-5-(rper-0Oytun)-N-(8-(2-((1-metmn- 1 H-nmupazon-4-min)aMuHO )TUpUMUAUH-4-11)-2,3,4,5-

terparuipodenso|blokcenun-5-mn)-1,2,4-oxcaauaszon-2-kapOoKcaMuia,
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5-(rper-6yTma)-N-(3-(2-((1-meTmi- 1 H-mupazosn-4-wn)aMuHO ) TapuMunH-4-11)-6,7,8,9-rerparuapo-SH-
mukiIorentalcluupuang-9-mn)-1,3,4-okcanuaszoin-2-xkapooxcaMu/ia,

(R)-5-(rpet-06yTmm)-N-(3-(2-((1-meTmi- 1 H-upazosn-4-mn)amuao )nupuMuinH-4-n1)-6,7,8,9-rerparuapo-
SH-muxutorenra|c|napuaus-9-mn)-1,3,4-okcaauason-2-kapOokcaMuia,

(S)-5-(rper-6yTma)-N-(3-(2-((1-metmn- 1 H-mmpazon-4-wn )aMuHO )JuupuMu I H-4-11)-6,7,.8,9-Te Tparuipo-
SH-muxutorenra|c|nupuaus-9-mn)-1,3,4-okcaaunason-2-kapObokcaMuia,

5-(tper-6yTun)-N-(3-(2-((1-meTmn- 1 H-mupason-4-1mn)aMuHO ) IupuMuIuH-4-11)-6,7,8,9-rerparunpo-5SH-
muKIorentalcluupuaus-9-mn)-1,2,4-oxcaauason-3-kapobokcaMua,

R)-5-(rper-6yTmm)-N-(3-(2-((1-mermi- 1 H-nupazon-4-mi)aMuH0 )HTUpUMUIUH-4-11)-6,7,8,9-TeTparupo-
SH-muxutorenrac|nupuaus-9-mn)-1,2,4-okcauason-3-kapbokcaMusia,

(S)-5-(rper-6ytin)-N-(3-(2-((1-mernin- 1 H-nupazon-4-un)aMuHO ) ITUpUMUUH-4-111)-6,7 .8 9-TeTparupo-
SH-muxutorenra|c|nupuaun-9-mn)-1,2,4-okcauason-3-kapbokcaMusia,

1-(rper-0yTuin)-N-(3-(2-((1-metmn- 1 H-mupason-4-wmn)aMuso ) mupuauH-4-mn)-6,7,8,9-rerparupo-SH-
mukstorentalc|nupuans-9-mn)-1H-1,2 3 -tprnazon-4-xkapbokcamuia,

(R)-1-(tper-0yTmm)-N-(3-(2-((1-meTmn- 1 H-nmpason-4-min)aMuHO )IupUAUH-4-11)-6,7,8,9-TeTparuapo-5SH-
mukstorentalc|nupuans-9-nn)-1H-1,2 3 -tprazon-4-xkapbokcamuia,

(S)-1-(rper-6yTHi)-N-(3-(2-((1-meTuin- 1 H-mmpason-4-min)aMUHO )IUPUIHH-4-111)-6,7,8,9-TeTparugpo-5SH-
mukstorentalc|nupuans-9-mn)-1H-1,2 . 3-tprazon-4-xkapbokcamuia,

S-(tper-6yTun)-N-(3-(2-rugpokcuatin)-7-(2-((1-merun- | H-nmpason-4-min)aMUHO ) TUPUMUAAH-4 - 1T ) -
2,3.4,5-rerparuapo- 1 H-6en3o[d |azenmn-1-mn)- 1,3,4-okcauas3on-2-kapOokcaMusa,

(R)-5-(rper-06yTmm)-N-(3-(2-rugpokcuatin)-7-(2-((1-mermn- 1 H-nupason-4-min)aMuHO ) THPUMUTHH-4 -1 ) -
2.3.4,5-terparunpo- 1 H-Genso[d]asemun- 1 -mn)-1,3,4-okxcaamason-2-xkapGokcamMusia,

(S)-5-(rper-6yT1i)-N-(3-(2-ruapoxcustui)-7-(2-((1-mermi- 1 H-mupasos-4-min)aMrHO )HTUpUMITHH-4-1T)-
2.3.,4,5-terparuapo- 1 H-Genso[d]asemun- 1 -mn)-1,3,4-oxcaamason-2-xkapGokcaMusia,

5-(tper-6yTmin)-N-(7-(2-((1-metmin- 1 H-mupazosn-4-1mwr)aMuHO ) puMUTHH-4 - 11 )-3-(Me THICY T (OHMI ) -
2.3.4,5-terparuapo- 1 H-6enso[d]asemun- 1 -mn)-1,3,4-okcaamason-2-xkapGokcaMusia,

(R)-5-(rper-6ytmm)-N-(7-(2-((1-mermi- 1 H-mpazon-4-min)aMuHO )TUPUMUTUH-4 - 10T )- 3 -(METHIICY Ib(HOHII ) -
2,3.4,5-rerparuapo- 1 H-6enso[d|azenun-1-mn)-1,3,4-okcanuaszon-2-kapOokcaMua,

(S)-5-(rper-6yTm)-N-(7-(2-((1-mermi- 1 H-nupazon-4-un)aMuHO ) TUPUM BT H-4 - 1T )- 3 - (METHIICY b OH I ) -
2,3.4,5-rerparupo- | H-6enso[d|azenun-1-mn)- 1,3,4-okcaauason-2-kapOokcaMua,

5-(rper-6yTma)-N-(7-(2-((1-meTmn- 1 H-tupazon-4-un)amuHO )iupuMuinH-4-11)-3-(okceTan-3-mn)-2,3,4,5-
terparujpo- | H-6enso[d]azenun-1-um)-1,3,4-okcauason-2-kapookcamuia,

(R)-5-(rpet-6yTmm)-N-(7-(2-((1-meTtmi- 1 H-upazosn-4-mn)amuHO )mupUMUIRH-4 -11) - 3-(OKCeTaH-3 -1 )-
2,3.4,5-rerparupo- | H-6enso[d|azennn- 1 -un)- 1,3,4-okcaauason-2-kapOokcaMusa,

(S)-5-(rper-6yTma)-N-(7-(2-((1-meTmn- 1 H-mmpazon-4-wmn )aMuHO )HUpUM U H-4-11)-3-(OKCeTaH-3 -1 -
2,3.4,5-rerparuapo- 1 H-6enso[d|azenmn-1-un)- 1,3,4-okcaguaszon-2-kapOokcaMusa,

5-(tper-6yTmin)-N-(7-(2-((1-mermin- 1 H-ntupasosn-4-wr)aMuHo ) impuMu iuH-4 - )-3-(terparupodypan-3-
un)-2,3,4,5-rerparunpo- 1 H-6enso[d]azennn- 1 -mn)- 1,3,4-oxcanuaszon-2-kapbokcamMu/ia,

5-(tper-6yTun)-N-((R)-7-(2-((1-mermi- 1 H-upazon-4-mi)aMuno )nupuMu inH-4-11)-3-((S)-
terparupodypan-3-min)-2,3,4,5-rerparuapo- 1 H-6emso[d]azermn- 1 -un)-1,3,4-okcanuaszon-2-kapbokcamMu/ia,

5-(tper-6yTi)-N-((R)-7-(2-((1-metmi- 1 H-tupazosn-4-mn)avuno )nupumuiua-4-ui)-3-((R)-

terparupodypan-3-min)-2,3,4,5-rerparuipo- 1 H-6enso[d]azemmn- 1 -mn)-1,3,4-oxcanuaszon-2-kapbokcamu/ia,
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5-(rper-6yTu)-N-((S)-7-(2-((1-metnn- | H-mmpa3zon-4-uin)aMuHo )JuupuMu i H-4-1m1)-3-((S)-
terparupodypan-3-mwn)-2,3,4,5-rerparunpo- 1 H-6enso[d]asennn- 1-un)-1,3,4-oxcanmnazon-2-kapbokcamMuia,
5-(rper-6yTun)-N-((S)-7-(2-((1-metmn- | H-upazon-4-un)amuno )uupuMuann-4-min)-3-((R)-
terparupodypan-3-mn)-2,3,4,5-rerparunpo- 1 H-6enszo[d]asennn- 1-un)-1,3,4-okcaanazon-2-kapbokcaMuia,
5-(rper-6yTtun)-N-(3-(2-ruapoxcu-2-meruwinponmn)-7-(2-((1-merun- 1H-nupason-4-
A)aMUHO )ITUpUMUARH-4-11)-2, 3,4, 5-reTparuapo- | H-6en3o[d |azennn- 1 -mn)- 1,3,4-0kcaanaszon-2-kapOokcaMusa,
R)-5-(rpet-6yTim)-N-(3-(2-ruapoxcu-2-meruinponun)-7-(2-((1-mermn- 1H-upason-4-
HIT)aMUHO )ITUpUMUIRH-4-11)-2, 3,4, 5-reTparuapo- | H-6en3o[d |azenmn- 1 -um)- 1,3,4-0kcaquaszon-2-kapOokcaMusa,
(S)-5-(rper-6yTun)-N-(3-(2-runpokcu-2-merminponui)-7-(2-((1-merui- 1 H-mupazoin-4-
HIT)aMUHO )ITUpUMUIRH-4-11)-2, 3,4, 5-reTparuapo- | H-6en3o[d |azenmn- 1 -um)- 1,3,4-0kcaquas3on-2-kapOokcaMusa,
1-(tper-OyTmn)-N-(7-(2-((1-merun- 1 H-upason-4-min)aMuHO )IupUMUARH-4-11)-2,3,4,5-rerparupo- 1 H-
6enso[d]asenun-1-mn)-1H-1,2,3-tpuazon-4-kapbokcamusia,
R)-1-(rpet-6yTmm)-N-(7-(2-((1-merun- 1 H-tupazon-4-um)aMuHO )TUpUMUAUH-4-11)-2, 3,4, 5-TeTparuipo-
1H-6en3o0[d]azenun-1-mn)-1H-1,2,3-rpuazoin-4-xapboxcamu/ia,
(S)-1-(rper-6yTmi)-N-(7-(2-((1-meTmn- 1 H-upa3zon-4-mi)aMuHO )UUpUMIIMH-4-111)-2, 3,4, 5-Te Tparuipo-
1H-6en3o[d]azenun-1-um)-1H-1,2,3-rpuazon-4-kapbokcamuia,
1-(rper-6yTmin)-N-(3-metuin-7-(2-((1-metmn- 1 H-mupaszoon-4-mn)aMu HO )JUUpUMUIUH-4-101)-2,3,4,5-
terparu/po- | H-6en3o[d]azenun- 1 -mwn)-1H-1,2,3-rpuazon-4-kapboxkcamua,
R)-1-(rpet-6yTIim)-N-(3-meTuin-7-(2-((1-mernn- 1 H-nupazon-4-mwin)amMuno )nupuMuing-4-uin)-2,3,4,5-
terparu/po- | H-6en3o[d]azenun- 1 -mn)-1H-1,2,3-tpuazon-4-kapboxcamusa,
(S)-1-(rper-6yTmn)-N-(3-meTun-7-(2-((1-merun- 1 H-nupazosn-4-uim)aMuHO )UupUMUIH-4-11)-2, 3,4, 5-
terparupo- | H-6en3o[d]azenun- 1 -mn)-1H-1,2,3-tprazon-4-kapooxcamusa,
1-(tper-6yTui)-N-(3-(2-rugpoxeusTn)-7-(2-((1-metwmi- 1 H-nupazoin-4-mi)aMu HO )HUPUM U TUH-4 - T )-
2,3.4,5-rerparuapo-1H-6enso[d]azenun-1-mn)-1H-1,2,3-tprason-4-xapbokcamuia,
R)-1-(rpet-6yTIm)-N-(3-(2-ruapoxcuyTin)-7-(2-((1 -meTmi- 1 H-mupazosn-4-1min)aM uHO ) TU pUMUTUH-4 - 1T ) -
2,3.4,5-rerparunpo-1H-6enso[d]asenun-1-mn)-1H-1,2,3-tprason-4-xapbokcamu/ia,
(S)-1-(rper-6yTmn)-N-(3-(2-runpoxcuytui)-7-(2-((1-metuin- 1 H-nupazon-4-mi)aMIHO )TUPUMU/TUH-4 - HT)-
2,3.4,5-rerparunpo-1H-6en3o[d]azenun-1-mn)-1H-1,2,3-tprason-4-xapbokcamuia,
5-(tper-6ytmin)-N-(8-(2-((1-metmn- 1 H-mupason-4-mi)aMaHO YIHpAMAMH-4-11)-2-(2,2, 2-Tpud TopaTIi ) -
2,3,4,5-rerparujpo-1H-06enso[c|azenun-5-min)-1,2,4-oxcauaszon-3-kapbokcamusia,
(R)-5-(rpet-6yTm)-N-(8-(2-((1-meruin- 1 H-mupazon-4-um)aMuHO ) TupuMu,IUH-4-11)-2-(2,2,2 -
TpudTopaThN)-2,3.4,5-rerparunpo-1H-6enso[clasenun-5-mr)-1,2,4-okcamazon-3-kapGokcaMu/ia,
(S)-5-(rper-6yTmn)-N-(8-(2-((1-metmin- | H-iupazon-4-ui)aMuHo yuupuMuiua-4-un)-2-(2,2,2-
tpudroparui)-2,3.4,5-rerparuapo- | H-6enso[c|azenmn-5-un)-1,2,4-okcamnazon-3-kapookcaMu/ia,
5-(tper-6yTmin)-N-(2-(2-(aumeTniaaMiuHO )ane T )-8-(2-((1-mermi- | H-nupason-4-mi)aMuHO ) IUpUMUTHH-4 -
wn)-2,3,4,5-rerparuipo- 1 H-6enso|[clazennn-5-uxn)- 1,2,4-okcauaszon-3-kapbokcamMmuia,
(R)-5-(rper-6yTmn)-N-(2-(2-(tumermiamuno )anetun )-8-(2-((1-merun- 1 H-impason-4-
WI)aMHUHO ))ITUpUMHUAUH-4-1101)-2,3,4,5-TeTparujpo- 1 H-6enso[c|azenun-5-min)- 1,2 ,4-okcaauason-3-kapOokcaMuia,
(S)-5-(rper-0yTmn)-N-(2-(2-(mumeruiamMuHo areTun )-8-(2-((1 -merun- 1 H-nmmpazomn-4-
WI)aMHUHO ))ITUpUMHUIUH-4-101)-2,3,4,5-TeTparujpo- 1 H-6enso[clazenun-5-min)- 1,2 ,4-okcaauason-3-kapOokcaMuna,
N-(2-(2-ruapoxcuatin)-8-(2-((1-mermin- 1 H-nupaszon-4-mi)amMmuno )iupuMuina-4-ui)-2,3,4,5-rerparupo-

1H-6en30[clazermu-5-un)-5-(1,1, 1-rpudrop-2-mermnnponan-2-mn)- 1,3,4-okcamazon-2-kapookcaMu,ia,
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(R)-N-(2-2-ruapoxcuytmn)-8-(2-((1-mermi- 1 H-nupaszon-4-mwn)aMuHO ) IUpUMUARH-4-101)-2,3,4,5-
terparuapo-1H-6enso[clazennu-5-mr)-5-(1,1,1-tpudrop-2-mMermwinponan-2-mwn)-1,3,4-okcamaszon-2-
KapOokcaMujia,

(S)-N-(2-(2-ruppoxcustin)-8-(2-((1-mermn- 1 H-nmpazon-4-uin)aMuHo )uupuMuaus-4-min)-2,3,4,5-
teTparuipo- 1 H-6enso[clazenun-5-mn)-5-(1,1,1-rpudrop-2-metunnponan-2-mwn)- 1,3,4-okcaanazon-2-
kapOokcaMu/ia,

N-(2-metmin-8-(2-((1-mermin- 1 H-upazon-4-uin)aMuHo ) IupUMuIUH-4-101)-2,3,4,5-reTparuipo- 1 H-
6en3o|c]azenun-5-un)-5-(1,1,1-Tpudrop-2-metunnponan-2-min)- 1,3,4-okcaanazon-2-kapSokcaMuia,

(R)-N-(2-metun-8-(2-((1-meTtmin- 1 H-nupazon-4-un)amMuuo )iupuMuina-4-min)-2.3,4,5-rerparuapo- 1 H-
6en3o|clazenmu-5-mn)-5-(1,1, 1 -Tpudrop-2-merunnponan-2-min)-1,3,4-okcaanazon-2-kapOokcaMu/ia,

(S)-N-(2-mermi-8-(2-((1-mermi- | H-nupasoin-4-min)aMuaHo ) TupUMHIUH-4-11)-2,3,4,5-reTparuapo- 1 H-
Gemso[cazenmmu-5-mn)-5-(1,1,1-rpudrop-2-MeTunnponan-2-mi)- 1,3,4-okcaanason-2-kapSokcaMu/ia,

5-(1,1-madrop-2-metunnponan-2-min)-N-(8-(2-((1-metmin- | H-mapazon-4 -wn)aMuHO ) THPUMUTHH-4 - 1T)- 2 -
(oxceran-3-mn)-2,3,4,5-rerparupo- 1 H-6en30[c|azenun-5-min)-1,3,4-okcaaunason-2-kapookcaMusa,

R)-5-(1,1-mudrop-2-mermanponan-2-min)-N-(8-(2-((1 -metmn- 1 H-mpazon-4-w1)aMIHO ) THP UM UTITH-4 -F1T ) -
2-(okceran-3-mn)-2,3.4,5-rerparuapo- | H-6enzo|[clazenun-5-um)-1,3,4-okcaauaszoin-2-kapOokcaMuia,

(S)-5-(1,1-mudrop-2-mermmnponas-2-m)-N-(8-(2-((1-mermn- | H-nmupaszosn-4-win)aMiIHO ) TUPAMHTHH-4 - 1T )-
2-(oxceran-3-un)-2,3,4,5-rerparunpo- 1 H-Oenso|clazenun-5-un)-1,3,4-okcaquazon-2-kapobokcaMuia,

5-(1,1-madrop-2-metunnponan-2-mi)-N-(2-(2-ruapoxcunpornn)-8-(2-(( 1 -metmn- | H-mpason-4-
WI)aMUHO ) IUpUMUINH-4-11)-2,3,4,5-TeTparujpo- 1 H-6enzo[c|azenun-5-un)-1,3,4-okcauazoin-2-kapbokcamuia,

5-(1,1-mudrop-2-merunnponan-2-min)-N-(2-((S)-2-ruxpokcunponuin)-8-(2-((1 -mermi- 1 H-mpazoin-4-
WI)aMUAHO)IHPUMUAUH-4-11)-2,3,4,5-Terparujpo- | H-6enso| c]azenmnn-5-un)- 1,3,4-okcauason-2-kapookcamMu/ia,

(R)-5-(1,1-mudprop-2-Mermanponan-2-min)-N-(2-((S)-2-rugpokcutpont)-8-(2-((1-metmi- 1 H-mapazon-4-
WI)aMUHO ) IUpUMUINH-4-11)-2,3,4,5-TreTparuapo- 1 H-6en3o[c|azenun-5-un)-1,3,4-okcauazoin-2-kapbokcamusa,

R)-5-(1,1-mudrop-2-mermanponan-2-min)-N-(2-((R)-2-ruapoxcunpornin)-8-(2-(( 1 -metun- 1 H-upazon-4-
WI)aMUAHO ) IUPUMUNH-4-11)-2,3,4,5-Trerparujpo- | H-6enso| c|azenun-5-un)- 1,3,4-okxcauaszoin-2-kapooKkcaMusia,

(S)-5-(1,1-mu¢rop-2-mermmnponan-2-ui)-N-(2-((R)-2-ruapokxcunponn)-8-(2-((1-mMetmin- |H-mpazon-4-
WI)aMUHO ) IUPUMUINH-4-11)-2, 3,4, 5-TeTparujpo- 1 H-6en3o[c|azenun-5-un)-1,3,4-oxcaguason-2-kapbokcamuia,

(S)-5-(1,1-mudprop-2-mermmnponan-2-un)-N-(2-((S)-2-ruapoxcunponmn)-8-(2-((1 -metwi- | H-upaszon-4-
WI)aMUHO ) IUpUMUINH-4-11)-2,3,4,5-reTparujpo- 1 H-6en3o[c|azenun-5-un)-1,3,4-okcaauazoin-2-kapbokcamusa,

5-(1-¢rop-2-merminpomnan-2-wmwi)-N-(8-(2-((1-mermwi- 1 H-upa3zon-4-min)aMiuHO )TUPUMUATUH-4- 11 )-2 -
(okceran-3-min)-2,3,4,5-rerparuapo- 1 H-Genso[ clazenmn-5-ui)- 1,3,4-okcaauazon-2-kapookcaMuia,

(R)-5-(1-dprop-2-mermnmponan-2-mn)-N-(8-(2-((1-mermi- | H-mupa3zon-4-min))aMAHO YTUPUMATUH-4-1IT)-2 -
(oxceran-3-mn)-2,3,4,5-rerparupo- 1 H-6en30[c|azenun-5-min)-1,3,4-okcaaunason-2-kapookcaMusa,

(S)-5-(1-¢rop-2-meTmponan-2-mr)-N-(8-(2-((1-metmi- | H-tupaszo:-4-min)aMu HO )TUpUMU AU H-4 -1 -2 -
(okceran-3-mn)-2,3,4,5-rerparupo- 1 H-6en3o[c|azenun-5-min)-1,3,4-okcaaunazon-2-kapookcaMuna,

5-(1-¢Top-2-mermnponan-2-mwi)-N-(2-(2-ruapokcutporin)-8-(2-((1-metun- 1 H-mpazon-4-
WI)aMUAHO)IUPUMUAUH-4-11)-2,3,4,5-Terparujpo- | H-Genso| c|azenun-5-un)- 1,3,4-okcaauason-2-kapOokcamMu/ia,

5-(1-¢drop-2-mermmpornan-2-mwi)-N-(2-((S)-2-ruxpoxcurpornun)-8-(2-((1-metui- | H-nupaszoin-4-
WI)aMUHO ) IUpUMUINH-4-11)-2, 3,4, 5-reTparujpo- 1 H-6en3o[c|azenun-5-un)-1,3,4-okcauazoin-2-kapbokcamuia,
(R)-5-(1-dprop-2-mermnponan-2-mn)-N-(2-((S)-2-ruapoxcunpomnin)-8-(2-((1-metun- 1 H-mupazon-4-

WIaMHAHO ) IHPUMUIUH-4-11)-2,3,4,5-Terparujpo- | H-6enso| c|azenun-5-un)- 1,3,4-oxcamaszoin-2-kapOoKkcamMusia,
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(R)-5-(1-¢prop-2-mermanponan-2-mn)-N-(2-((R)-2-ruapoxcumnpomon)-8-(2-((1-metmn- 1 H-upason-4-
WI)aMHHO ) IUpUMUIUH-4-11)-2,3,4,5-TeTparuipo- 1 H-Oenso[ c|azenun-5-min)-1,3,4-okcaanazon-2-xkapGokcamu/ia,

(S)-5-(1-dprop-2-mermwmponan-2-un)-N-(2-((R)-2-ruapokcunponmn )-8-(2-((1-mermn- | H-mmupason-4-
WI)aMUAHO ) IUPUMUMH-4-111)-2,3,4,5-TeTparupo- 1 H-6enso[ c|azenun-5-un)- 1,3,4-okcamuazon-2-kapbokcaMua,

(S)-5-(1-dprop-2-merunupornan-2-ui)-N-(2-((S)-2-rupoxcurnporun)-8-(2-((1 -mermin- | H-iupazon-4-
WI)aMUHO ) IUpUMUTH-4-111)-2,3,4,5-Terparu/po- 1 H-6enso[ c|azenun-5-umn)- 1,3,4-okcamazomn-2-kapbokcaMusia,

S-muxno6y tuwi-N-(2-metmn-8-(2-((1-metmn- 1 H-nupason-4-wi)aMmuno ) uupuMuun-4-mn)-2,3,4,5-
teTparuapo- | H-6enso[clasenun-5-mn)-1,3,4-okcanunason-2-kapookcamuia,

R)-5-muxnoOy trin-N-(2-metun-8-(2-((1-metmn- | H-nupaszon-4-min)amMuno ) mupuMuinH-4-mi)-2,3,4,5-
teTparuapo- | H-6enso[clazenun-5-mn)-1,3,4-okcannason-2-kapookcamMuia,

(S)-5-muxno6y Trin-N-(2-metmn-8-(2-((1-metmi- | H-upason-4-min)aMuno )uupuMuu-4-mn)-2,3,4,5-
terparuapo-1H-6en3o[clasenun-5-mn)-1,3,4-okcaiuazoin-2-kapookcamMu/ia,

5-(2-mmanonpormnan-2-ui)-N-(2-meTui-8-(2-((1-metun- | H-upazon-4-win)amuno) mupumMuiua-4-uin)-2,3,4,5-
terparuapo- | H-6enso[clasenun-5-min)-1,3,4-okcanunason-2-kapookcamuia,

(R)-5-(2-nuanonponan-2-uin)-N-(2-metun-8-(2-((1-metmn-1H-nupaszosn-4-min)aMu HO ) TP U MU H-4- 11 ) -
2.3,4,5-rerparuapo-1H-6en3o[clazenun-5-um)-1,3,4-oxcauaszon-2-kapOokcaMua,

(S)-5-(2-mmanonponan-2-ui1)-N-(2-metmin-8-(2-((1-merun- | H-nupazon-4-min)aMuHO )HUp UM UTUH-4 - 1T )-
2,3,4,5-rerparunpo- 1 H-Genso[clazenun-5-un)-1,3,4-oxcaaunasoin-2-kapookcamuia,

5-(2-nmanomnponan-2-min)-N-(2-(2-ruapokcudtui)-8-(2-((1 -merun- 1 H-tupaszon-4-mn)aMuHO )IUpUM U H-4 -
un)-2,3,4,5-rerparupo- 1 H-6en3o[clazenun-5-un)-1,3,4-oxcauaszon-2-kapbokcaMuia,

(R)-5-(2-nuanonponan-2-ui)-N-(2-(2-ruapokcustun)-8-(2-((1-merun- 1 H-mupazon-4-
WI)aMHUHO ) IUpUMUIUH-4-11)-2,3,4,5-TeTparuipo- 1 H-Oenso[ c|azenun-5-min)-1,3,4-okcaaunason-2-kapookcamu/ia,

(S)-5-(2-mmanonponan-2-ui1)-N-(2-(2-rugpoxcustin)-8-(2-((1-mermin- 1 H-mupazoin-4-
WI)aMHUHO ) IUpUMHUANH-4-11)-2,3,4,5-TeTparuipo- 1 H-6enso[ c|azenun-5-min)-1,3,4-okcannazon-2-kapookcamuia,

1-m3onponmi-N-(8-(2-((1-merni- 1 H-nupazoin-4-ua)aMuHo )IupuMuini-4-1i)-2-(okceTan-3-ui)-2,3,4,5-
terparuapo-1H-6en3o[cl|azenun-5-mn)-1H-1,2,3-tpuason-4-kapOokcamuia,

R)-1-m3onponmn-N-(8-(2-((1-mermi- 1 H-tupazon-4-uin)aMuHO )IUpUMUAAUH-4 -111)-2 -(OKCeTaH-3 - 1) -
2,3,4,5-rerparuapo-1H-6en30[clazennn-5-un)-1H-1,2,3-rpuazon-4-kapbokcamusa,

(S)-1-m3onpormin-N-(8-(2-((1-merun- | H-tmpazoin-4-min)aMuHO ) TApUM U TAH-4-11)- 2 -(OKCe TaH-3 - 11 ) -
2.3.4,5-rerparuapo-1H-6en30[clazennn-5-un)-1H-1,2,3-rpuazon-4-kapbokcamusa,

1-nuxno6y Tuin-N-(8-(2-((1-metuin- 1 H-mupazoin-4-win)aMuHo ) mupuMuinH-4-11)- 2 -(0kceTan-3-mi)-2,3,4,5-
teTparuapo- | H-6enso|[clazenun-5-nn)-1H-1,2,3-rpuason-4-kapbokcamusa,

(R)-1-nuxno6yTmin-N-(8-(2-((1-mermin- | H-nupaszomn-4-mir)aMuHO )IUpUMUATUH-4 1101 )-2 - (OKceTaH-3 -1 ) -
2,3,4,5-rerparunpo- 1 H-6enso|clazenun-5-un)-1H-1,2,3-rpuason-4-kapboxcamusa,

(S)-1-muxno6y Tun-N-(8-(2-((1-merun- 1 H-nmupazon-4-min))aMrHO )IUpUM AU H-4-1T)-2 -(OKCeTaH-3 - 1T ) -
2,3,4,5-rerparuapo-1H-6en30[clazennn-5-un)-1H-1,2,3-rpuazon-4-kapbokcamusa,

5-(rper-6yTmin)-N-(8-(2-((1-merun-1H-nmpazon-4-un)aMrHO )IUpUMUAMH-4- 111 )-2-(0KceTaHn-3-min)-2,3,4,5-
teTparuapo- | H-6enso[clasenun-5-mn)-1,3,4-tuaaunazon-2-kapookcamMuia,

(R)-5-(rper-6yTmn)-N-(8-(2-((1-mermn- 1 H-tupazoin-4-1mi1)aMuHO TUPUMUUH-4 - 11 )-2-(OKCeTaH-3 -1 ) -
2.3,4,5-rerparuapo-1H-6en30(clazenun-5-un)-1,3,4-tuaauaszon-2-kapbokcaMusa,

(S)-5-(rper-6ytmin)-N-(8-(2-((1-meTmn- 1 H-mupazon-4-uin)aMuHO ) IUpUMUARH-4 -1 - 2-(OKCETaH-3- 1) -

2.3.4,5-terparuapo-1H-6en30(clazenun-5-un)-1,3,4-tuaauaszon-2-kapbokcamuna,
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3-(rper-6yTmin)-N-(2-(3-ruapoxcunuiiiody i )-8-(2-((1-merun- 1 H-mpason-4-min)aMuHO ) TP UM TAH-4 -
wn)-2,3,4,5-rerparuyipo- 1 H-6enso|clazenun-5-min)-1,2,4-okcaauasoin-S-kapOokcaMuia,
(R)-3-(rper-6yTmi)-N-(2-(3-ruapoxcuruiino 06y Tui)-8-(2-((1-metmi- | H-mupaszon-4-uin)aMuHO )IUPUMU U H-
4-un)-2,3,4,5-rerparuapo- | H-6enso|clazenun-5-min)-1,2,4-oxcaquaszon-5-kapbokcamusia,
(S)-3-(rper-6ytmin)-N-(2-(3-ruapoxcunukiaody tui)-8-(2-((1-merun- 1 H-nupason-4-uin)aMUHO ) TUPUME TAH-
4-un)-2,3,4,5-rerparusipo- | H-6enso|clazenun-5-uin)-1,2,4-okcaquaszon-5-kapbokcamusia,
1-(tper-6y i )-N-(8-(2-((1-meTmin- 1 H-tupazon-4-mwn)aMuHo )iupumu IuH-4-mi)-2,3,4,5-rerparugpo- 1 H-
Oenso|clazenun-5-mwn)-1H-1,2,3-rprazon-4-xapookcamu/ia,
R)-1-(rper-6yTmm)-N-(8-(2-((1-merun- 1 H-tupaszon-4-uia)aMuHO ) IUpUMUAARH-4-11)-2,3,4,5-TeTparupo-
1H-6en30|[clazennn-5-un)-1H-1,2,3-rpuazon-4-xkapOokcamuia,
(S)-1-(rper-6ytmm)-N-(8-(2-((1-merun- 1 H-nmpaszon-4-uin)aMuHO )TUpUMUAUH-4-101)-2,3,4,5-TeTparuapo-
1H-6en30|[clazennn-5-un)-1H-1,2,3-rpuazon-4-xkapOokcamua,
1-(tper-6yTiin)-N-(2-s51ri-8-(2-((1-metun- 1 H-nupasosn-4-mn)amMuno ) iupuMuiug-4-ui)-2,3,4,5-
teTparupo-1H-6enso[clazenun-5-mn)-1H-1,2,3-rpuazon-4-kapbokcamuia,
R)-1-(rper-6yTuim)-N-(2-511n-8-(2-((1-metuin- 1 H-mupazon-4-min)aMuHo )JuupuMuus-4-mi)-2,3,4,5-
teTparupo-1H-6en3o[clazenmun-5-mn)-1H-1,2,3-rpuazon-4-kapbokcamuia,
(S)-1-(rper-6ytmi)-N-(2-5tun-8-(2-((1-mermin- | H-iupazon-4-uin)aMuHo ) IupuMuiui-4-ui)-2,3,4,5-
teTparupo-1H-6en3o[clazenun-5-mn)-1H-1,2,3-rpuason-4-kapbokcamuia,
1-(tper-6yTiin)-N-(2-(3-rugpokcuniukiao0y Tiin)-8-(2-((1 -metnin- 1 H-nmpazoi-4 -1 ) aM uHO )IUpUMUAUH-4 -
wn)-2,3,4,5-rerparuspo- 1 H-Genso|clasenun-5-mn)-1H-1,2,3-tpuaszon-4-kapbokcamu/ia,
R)-1-(rper-6y Trar)-N-(2-(3-runpoxcuimkino Oy Tui)-8-(2-((1-mermin- | H-nmpaszon-4-uin)aMuHO )IUPUMUIAH-
4-un)-2.3,4,5-rerparupo- 1 H-Genso[c|azenun-5-mn)-1H-1,2,3-rpuaszon-4-kapbokcamusa,
(S)-1-(rper-OyTmn)-N-(2-(3-ruapoxcunukio0y i )-8-(2-((1-mermn- 1 H-nmmpasoi-4-nin)aMuHO ) THPUMUA TR H-
4-mn)-2,3,4,5-rerparupo- 1 H-6enso|c]asenun-5-mn)- 1H-1,2,3-rpuason-4-kapbokcamua,
1-(rper-6yTrn)-N-(8-(2-((1-meTui- 1 H-mupazon-4-wmin)aMuHO )IupuMu IuH-4 -1 )-2-(Terparuipo-2H-nupan-
4-nn)-2,3,4,5-rerparuspo- 1 H-6enso[c]azenun-5-mn)-1H-1,2,3-rpuason-4-kapbokcamua,
R)-1-(rper-6yTuim)-N-(8-(2-((1-mermi- 1 H-nupazon-4-uia)aMuHO ) TUpUMUAUH-4 -1 )-2-(TeTparuipo-2H-
mpaH-4-uin)-2,3,4,5-rerparuapo- | H-6enso| clazenun-5-mwn)-1H-1,2,3-tpuazon-4-xapbokcamu/ia,
(S)-1-(rper-6yTmin)-N-(8-(2-((1-metmi- 1 H-tmpasosn-4-min)aMuHO )TUpUM U H-4 -101) -2 -(TeTparuapo-2H-
mpaH-4-uin)-2,3,4,5-rerparuapo- | H-6enzo| clazenun-5-mwn)-1H-1,2,3-tpuazon-4-xapbokcamu/ia,
1-(tper-6yTiin)-N-(2-(2-rugpoxcusTn)-8-(2-((1-metmi- 1 H-nmupazon-4-mi)aMAHO ) TUPUM UM H-4 - LT ) -
2,3,4,5-rerparuapo-1H-6en3o[c|azenun-5-un)-1H-1,2,3-rpuazon-4-kapOokcamua,
R)-1-(rper-6yTmn)-N-(2-(2-ruapokend Tun)-8-(2-((1-metmi- | H-upaszon-4-min)aMuHO ) THPUMUTAH-4 - 11 -
2,3.4,5-rerparuapo-1H-6en30[c|azenun-5-un)-1H-1,2,3-rpuazon-4-xkapOokcamua,
(S)-1-(rper-6ytmn)-N-(2-(2-tupoxcudtin)-8-(2-((1-mermi- 1 H-nupaszon-4-min)aMuHO )HTUPUMUIUH-4-11T)-
2,3.4,5-rerparuapo-1H-6en3o0[c|azenun-5-un)-1H-1,2,3-rpuazon-4-xkapOokcamua,
1-(rper-6yTiin)-N-(2-(R)-2-ruapoxcunponin)-8-(2-((1 -meruin- 1 H-nupazosn-4-wmin)aM uHO YIUpUMUTTH-4 -
wn)-2,3,4,5-rerparusnpo- 1 H-6enso|clazenun-5-un)-1H-1,2,3-tpuazon-4-kapbokcamu/ia,
R)-1-(rper-6yTrim)-N-(2-((R)-2-runpoxcunponni)-8-(2-((1-mermi- | H-mmpa3zon-4-11)aMUHO ) IUPUMHU IAH-
4-un)-2,3,4,5-rerparuznpo- 1 H-6enso[clazennn-5-mn)- 1H-1,2,3-tpuaszon-4-kapbokcamuna,
R)-1-(rper-6yTu)-N-(2-((S)-2-runpokcunponui)-8-(2-((1-mermin- | H-ntupaszon-4-min)aMuHO ) TP UMK/ H-

4-m)-2,3,4,5-rerparupo- | H-6enso|c]asenun-5-mn)- 1H-1,2,3-tpuason-4-kapbokcamua,
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(S)-1-(rper-6yTIn)-N-(2-(R)-2-runpoxcurnponui)-8-(2-(( 1 -metmi- | H-tupazon-4-min)aMuHO ) TUpUMU/THH-
4-un)-2,3,4,5-rerparujpo- | H-6enso[clasenun-5-un)-1H-1,2,3-rpuazon-4-kapboxcamu/ia,
(S)-1-(rper-6yTmn)-N-(2-((S)-2-ruapoxcutponui)-8-(2-((1-mermin- 1 H-mupazon-4-mi)aMuHO TP UMU/TH-
4-m)-2,3,4,5-rerparuipo- | H-6enso[c|azenun-5-mn)- 1H-1,2,3-rpuaszon-4-kapbokcamusa,
5-(tper-0Oytmin)-N-(2-(2-rugpoxcunponui)-8-(2-((1-mermi- | H-nupazoin-4-mi)aMiuHO )TAP UMUATHH-4- 1T ) -
2,3,4,5-trerparunpo- 1 H-6enso[c]azenun-5-un)-1,2 4-oxcauazon-3-kapOokcaMua,
5-(tper-6ytmi)-N-(2-(R)-2-rugpoxcunpornmi)-8-(2-((1 -merwmn- | H-mupazoun-4-min ) aMuHO ) TUPUM A THH-4 -
win)-2,3,4,5-rerparuypo- 1 H-6en3o[clazenun-5-nn)- 1,2,4-okcaanasoin-3-kapObokcamuia,
(R)-5-(tper-6yTmim)-N-(2-(R)-2-rugpoxcunponmi)-8-(2-((1-mermn- 1 H-mupasosn-4-uir)aMiIHO ) TUP MU, THH-
4-nm)-2,3,4,5-trerparuapo- | H-6en30(c|azenun-5-un)-1,2,4-okcaamason-3-kapbokcamMusia,
(R)-5-(tper-6yTmm)-N-(2-((S)-2-runpokcutponun )-8-(2-((1-metmi- | H-nupason-4-mir) aMiuHO ) IUPIMHTHH-
4-un)-2,3,4,5-rerparupo- 1 H-Genso[clazenun-5-mn)-1,2,4-okcaamnazon-3-kapOokcamuia,
(S)-5-(rper-6yTIn)-N-(2-(R)-2-runpoxcunpommi)-8-(2-((1 -metmi- | H-nupazon-4-mi)aMuHO ) TUpAMU/TIH-
4-un)-2,3,4,5-rerparuapo- 1 H-6enso[clazenun-5-mn)-1,2,4-oxcaanazon-3-kapOokcamuia,
(S)-5-(tper-6yTIn)-N-(2-((S)-2-ruapoxcutrponui)-8-(2-((1-merun- 1 H-mupazon-4-mi)aMuHO TP UMU/TIH-
4-un)-2,3,4,5-rerparuapo- 1 H-6enso[clazenun-5-mn)-1,2,4-okcaaunazon-3-kapOokcamMuia,
5-(tper-OyTiin)-N-(2-(2-MeTokedTHI)-8-(2-((1-MeTmn- | H-tupazon-4-uin)aMuHO YIUpUMUTAH-4 - 1T ) -
2,3,4,5-rerparuapo- | H-6enso[c|azenun-5-mn)-1,2,4-oxcaauason-3-kapOokcamMuia,
(R)-5-(rper-OyTin)-N-(2-(2-meroxensTun)-8-(2-((1-mermi- 1 H-nmpa3zon-4-min) aMiu HO ) THpUMUTUH-4 - 1T -
2,3,4,5-rerparuapo- | H-6enso[c|azenun-5-mn)-1,2,4-oxcaauason-3-kapookcamMuia,
(S)-5-(rper-6yTIin)-N-(2-(2-meToxcudTmin)-8-(2-((1-meruin- | H-nmupaszon-4-mim)aMuHO ) TP UMHTUH-4 -1 ) -
2,3.,4,5-terparunpo- 1 H-6enso[c]azenun-5-un)-1,2,4-oxcaguazon-3-kapOokcaMua,
5-(rper-OyTmin)-N-(8-(2-((1-metmi- | H-mpazon-4-min)aMuHo ) mupuMu InH-4 -1 )-2-(Terparuipody pas-3-
wi)-2,3,4,5-rerparusipo- 1 H-6en3o[clazenun-5-nin)- 1,3,4-oxcaanason-2-kapookcamuia,
5-(tper-Oytmi)-N-((R)-8-(2-((1-mermi- | H-mmpazosn-4-min)aMuHo )iupuMu iuH-4-11)-2-((R)-
teTparuipodypan-3-mn)-2,3,4,5-rerparuapo- | H-6enso[clazenun-5-mn)-1,3,4-okcamason-2 -kapbokcamuia,
5-(tper-6ytmin)-N-((R)-8-(2-((1-mermi- | H-nupazoin-4-min)aMuHO )TupUMATHH-4-11)-2-((S)-
teTparuipodypan-3-mn)-2,3,4,5-rerparuapo- | H-6enso[clazenun-5-mn)-1,3,4-okcauason-2 -kapbokcamuia,
5-(tper-6ytmin)-N-((S)-8-(2-((1-metmin- | H-upazon-4-wn))amuso )iupuMuanH-4-11)-2-((R)-
teTparuapodypan-3-mn)-2,3,4,5-rerparuapo- 1 H-6enzo|c|asenmn-5-mn)-1,3,4-okcannaszon-2-kapSokcamusia,
5-(tper-OyTin)-N-((S)-8-(2-((1-metmin- 1 H-nupaszon-4-un)aMuHO ) TUpAMUANH-4 -1101)-2-((S)-
TeTparuapodypan-3-mn)-2,3,4,5-rerparuapo- 1 H-6enzo|c|asenmn-5-mn)- 1,3,4-okcannaszon-2-kapSokcaMmusia,
5-(tper-Oytii)-N-(2-(3-ruapoxcurukino 0y Ti)-8-(2-((1-mermin- | H-nupazon-4-mi)aMuHO )IUpUMUTAH-4 -
wn)-2,3,4,5-rerparupo- 1 H-6enso[clazenun-5-mn)-1,3,4-okcaauazon-2-kapbokcaMuia,
(R)-5-(rper-OyTin)-N-(2-(3-ruapokcumkiao0y Tuin)-8-(2-(( 1 -metmn- 1 H-mupa3zon-4-min)aMuHO ) THpUM U/ H-
4-un)-2,3,4,5-rerparuapo- 1 H-6enso[clazenun-5-mn)-1,3,4-okcaaunazon-2-kapOokcamMuia,
(S)-5-(rper-6yTIn)-N-(2-(3-runpoxkcunukiaooy Tun)-8-(2-((1-mermin- 1 H-nmupazon-4-min)aMuHO )TUP UMY THH-
4-nm)-2,3,4,5-rerparuapo- | H-6en3o(c|azenmn-5-un)-1,3,4-okcaamnason-2-kapbokcamMusia,
5-(tper-Oytuin)-N-(2-o11mi1-8-(2-((1 -meTtnin- 1 H-nupason-4-un)aMuHO )IUpuUMUAUH-4-11)-2, 3,4, 5-
terparuipo- 1 H-6enso[clazenun-5-mn)- 1,3,4-oxcannasoi-2-kapObokcamuia,
(R)-5-(rper-OyTin)-N-(2-o1mi-8-(2-((1-mermi- 1 H-nupason-4-uwim)aMiuHOo )HTUpUMUAUH-4-11)-2, 3,4, 5-

TeTparuipo- 1 H-6enso[clazenun-5-uin)-1,3,4-okcanuason-2-kapbokcaMua,
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(S)-5-(rper-0yTmin)-N-(2-51un-8-(2-((1-metmi- 1 H-mupazon-4-umin)aMuHO ) IupUMUIUH-4-11)-2,3,4,5-
teTparuipo-1H-6en3o[clazenun-5-uin)-1,3,4-okcaanason-2-kapObokcaMua,
5-(rper-Oytmin)-N-(2-(2-rugpokcu-2-mMerminponmn)-8-(2-((1-metuin- 1 H-nupazon-4-
WI)aMUHO IUpUMHIUH-4-11)-2,3,4,5-reTparuapo- 1 H-Genso|c|azenun-5-min)-1,3,4-oxcaguazon-2-kapbokcamuia,
5-tper-0yTui-1,3,4-okcaaunazon-2-kapbonosas  kuciora  {(R)-2-(2-ruppoxcu-2-merwinponui)-8-[2-(1-
Metmil- 1 H-ntupasoin-4-mwiaMuno)-mupuMuing-4-yl1|-2,3,4,5-rerparunpo- 1 H-2-6en3azenus-5-1ui ; -amu/ia,
(S)-5-(tper-6yTu)-N-(2-(2-rugpokcu-2-metunnponui)-8-(2-((1-mermn- 1 H-nupazon-4-
WI)aMUHO )IUpUMUIH-4-11)-2,3,4,5-reTparuapo- 1 H-Genso|c |azenun-5-min)- 1,3,4-oxcanuasoin-2-kapbokcamuia,
5-(rper-Oytun)-N-(2-(3-ruxpokcutrponnn)-8-(2-((1-mermi- 1 H-nupazon-4-mir)aMUHO ) IHPUMUTAH-4- 11 ) -
2,3,4,5-trerparunpo- | H-6enso[clazenun-5-un)-1,3,4-okcaauazon-2-kapOokcaMu/ia,
(R)-5-(rper-Oytin)-N-(2-(3-rugpoxcunponuin)-8-(2-((1-mermn- 1 H-mupazon-4-uin)aMuHO )IUpUMUUH-4 -
un)-2.3,4,5-rerparuipo- 1 H-6en3o[clazenun-5-un)-1,3,4-okcaaunaszon-2-kapookcaMua,
(S)-5-(rper-6yTm)-N-(2-(3-ruapokcunpormn)-8-(2-((1-mermin- | H-nupa3zon-4-min)aMaHO TP UMUTHH-4 -
un)-2,3,4,5-rerparugpo-1H-6enso|clazenun-5-min)-1,3,4-okcauaszoi-2-kapookcaMuia,
N-(8-(2-((1H-nmmpazosn-4-mi1)aMIHO ) TUPUMU IUH-4 -11)-2-(0KceTaH-3-11)-2,3,4,5-rerparupo- 1 H-
OeH3o|c]azenunH-5-m)-5-(Tper-OyTii)-1,3,4-0kcanuazon-2-kapOokcamMu/ia,
(R)-N-(8-(2-((1H-mmpazoin-4-mi)aMUHO ) TUPUMUATUH-4-11)-2-(0KceTan-3-un)-2,3,4,5-reTparupo- 1 H-
Oenso[c]azenuu-5-mn)-5-(Tper-Oy Tin)- 1,3,4-0kcaaunaszon-2-kapookcaMuia,
(S)-N-(8-(2-((1H-tmpa3zomn-4-uin)aMuHO )TUPUMUINH-4-11) -2 -(OkceTaH-3-11)-2,3,4,5-Trerparuapo- 1 H-
Oenso[c]azenuu-5-mn)-5-(Tper-Oytiin)- 1,3,4-0kcaaunaszon-2-kapookcaMuia,
(R)-5-(rper-6yTmin)-N-(8-(2-((5,6-nurunpo-4H-mmupposo|[1,2-b|mupasoi-3-mr)aMuHO ) TUPUM HJTHH-4- 11 )-2 -
(2-ruppoxcudti)-2,3,4,5-rerparuipo- | H-6en3o[clazenun-5-un)-1,3,4-okcaguason-2-kapookcaMuia,
(S)-5-(rper-6yTIm)-N-(8-(2-((5,6-muruapo-4H-muppoino[ 1,2-b | mupa3on-3-mi)aMuHO  THpUMETH-4 - 1T)-2 -
(2-runpoxcurThin)-2,3,4,5-rerparuapo- 1 H-6enso[clasenun-5-mn)-1,3,4-okcagunason-2-kapOokcaMuia,
5-(rper-0yTin)-N-(8-(2-((5,6-muruapo-4H-mapporno| 1,2-b jurpazon-3-mr)aMuHO YIHpUMATHH-4-11)-2-(2-
TAAPOKCHATII)-2,3,4,5-TeTparupo- 1 H-6en3o[clazenun-5-nin)-1,3,4-okcanuaszon-2-kapookcamMuia,
(R)-1-(tper-6yTmm)-N-(8-(2-((5,6-murumpo-4H-mupporo[ 1,2-b | mupazon-3-mwr)aMiHO THpUMUAARH-4- 11T )-2 -
(2-rupokemdTHN)-2,3,4,5-Tetparuapo- | H-6enso[clazennn-5-un)-1H- 1,2, 3-rpuasoin-4-kap6okcamusa,
(S)-1-(rper-6ytmn)-N-(8-(2-((5,6-muruapo-4H-mmppono[ 1,2-b|mmupazon-3 -win)aMuHO ) IHpAMAANH-4-11)-2 -
(2-ruppoxcuati)-2,3,4,5-retparuipo- | H-6enzo[clazenun-5-un)-1H-1,2,3-tpuazon-4-kapOoxcamu/ia,
1-(rper-6ytmi)-N-(8-(2-((5,6-muruapo-4H-mmppono[ 1,2-b|umupazon-3-un)aMuao )uupuMUARH-4-111)-2-(2-
TUJPOKCUATUN)-2,3,4,5-TreTparuapo- | H-6enso[clazenun-5-un)-1H-1,2,3-tpuazon-4-kapbokcamu/ia,
N-(2-metun-8-(2-((1-mermn- 1 H-ntupazon-4-min)amuno )uupuMuani-4-un)-2,3,4,5-rerparuapo- 1 H-
Oenso[c]azenun-5-mn)-5-(1-MeTrnukronponun)-1,3,4-okcammuazon-2-kapOokcaMu/ia,
(R)-N-(2-metun-8-(2-((1-metun- | H-nupazon-4-min)aMuHo ) IupUMUARH-4-11)-2,3,4,5-TeTparupo- 1 H-
Oen3o|c]azenuH-5-m)-5-(1 -MeTmnukronponun)- 1,3,4-okcamazon-2-kapbokcaMu,ia,
(S)-N-(2-mermi-8-(2-((1-mermn- 1 H-mupazon-4-um)aMuso )iupuMuua-4-mi)-2,3,.4,5-rerparupo- 1 H-
Oen3o|clazennH-5-m)-5-(1 -MeTmnukIonponun)- 1,3,4-oxcamazon-2-kapbokcaMu,ia,
5-(tper-OyTmi)-N-(8-(2-((1-s1mn- | H-ntmpazoun-4-wn)aMuH0 )IupUMUAHH-4 -1101) -2 -(TeTparupody paH-3-mi)-
2,3.4,5-rerparuapo- | H-6enso[c|azennn-5-mn)-1,3,4-okcarnaszon-2-kapOokcaMusa,
5-(rper-Oytmin)-N-((R)-8-(2-((1-o>tmin- 1 H-nmpazoin-4-min)amMmuao )JuupumuiuH-4-uim)-2-(R)-

terparuipodypan-3-min)-2,3,4,5-rerparuapo- 1 H-6en3o|c|azenun-5-mn)-1,3,4-okcannazon-2-kapOoKcamMuia,
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5-(rper-6yTun)-N-((R)-8-(2-((1-atmin- 1 H-nupason-4-min)amMuno ) mupuMuuH-4-mn)-2-((S)-
terparuapodypan-3-mn)-2,3.4,5-rerparuapo- 1 H-6enso| c|azenmnn-5-mi)-1,3,4-okcaanazomn-2-kapObokcaMuia,
5-(tper-6yTnn)-N-((S)-8-(2-((1-atmin- 1 H-tmpasosn-4-mn)aMuno ) impuMuus-4-min ))-2-(R)-
terparuapodypan-3-mn)-2.3,4,5-rerparuipo- 1 H-6enso[ ¢ Jazenun-5-mn)-1,3,4-okcauazon-2-kapbokcamu/ia,
5-(rper-6yTun)-N-((S)-8-(2-((1-atmin-1H-ntupasoin-4-un)aMuHo )uupuMuuH-4-1i)-2-((S)-
Terparuapodypan-3-mn)-2,3.4,5-rerparuapo- 1 H-Genso| ¢ |azemmn-5-mi)-1,3,4-okcaanazomn-2-kapObokcaMuia,
5-(tper-6yTmn)-N-(8-(2-((1-otmi- 1H-nupasoun-4-min)aMuHO )HUpUMUUH-4-11 ) -2 -(2-THPOKCUITHI ) -
2,3,4,5-terparuapo- 1 H-6en3o|clazenun-5-nin)-1,3,4-oxcaauaszon-2-kapOokcaMuia,
(R)-5-(rper-6yTuim)-N-(8-(2-((1-atmin- 1 H-nupazon-4-uin)aMuHO ) TAPUMMIUH-4-1T) -2 -(2-THJIPOKCUI T ) -
2,3,4,5-rerparuapo- | H-6en3o|[clasenun-5-uin)-1,3,4-oxcaauaszon-2-kapOokcaMuia,
(S)-5-(rper-6ytmn)-N-(8-(2-((1-armin- 1 H-ntupazoin-4-min)aMuHO )IUPUMAAUH-4 -1 )-2-(2-THAPOKCHITHIL ) -
2,3,4,5-terparuapo- 1 H-6en3o|[clazenun-5-nin)-1,3,4-oxcaauason-2-kapOokcaMuia,
5-(rper-6yTun)-N-(2-metuin-8-(2-((1-mermn- 1 H-mapuson-4-wi)aMuHO )TUpuMuIuH-4-m1)-2.3 4, 5-
teTparupo-1H-6en3o[clazenun-5-uin)-1,3,4-oxcaauason-2-kapOokcaMuia,
R)-5-(rper-6yTHin)-N-(2-metun-8-(2-((1-mermin- 1 H-mapuson-4-min)aMuHO ) TUpUMUIUH-4-11)-2, 3,4, 5-
teTparuapo-1H-6en3o[clazenun-5-nin)-1,3,4-oxcaaunason-2-kapOokcaMuia,
(S)-5-(rper-6yTmn)-N-(2-metmin-8-(2-((1-mermin- 1 H-napuzon-4-min)aMuno )iupuMuun-4-mn)-2,3,4,5-
teTparuipo-1H-6en3o[clazenun-5-uin)-1,3,4-oxcauason-2-kapOokcaMuia,
5-(rper-6yTuin)-N-(8-(2-((1,5-mumermin- 1 H-mmpa3zon-4-1n)aMuHO )TUPpUMU U H-4 - 11)-2-(2-THIPOKCHI T )-
2,3,4,5-terparuapo- | H-6en3o|[clazenun-5-nin)-1,3,4-oxcaaunason-2-kapOokcaMua,
R)-5-(rper-6yTrim)-N-(8-(2-((1,5-mumernn- | H-tupazon-4-uin)aMuHO )TUpUMUAH-4-101)-2-(2-
THJPOKCUITHI)-2,3,4,5-TeTparuapo- | H-6enzo[clazennn-5-nxn)-1,3,4-oxcauazon-2-kapOokcaMuia,
(S)-5-(rper-6yTmin)-N-(8-(2-((1,5-mumermi- | H-upaszon-4-win)aMuHO Y)TUpUMUIUH-4-11)-2-(2-
THPOKCHITHN)-2,3,4,5-TeTparuapo- | H-6enso[clasenun-5-un)-1,3,4-oxcauaszon-2-kapOokcaMuia,
1-(tper-6yTm)-N-(8-(2-((1,5-mumernn- | H-mupazon-4-mim)aMuHO )IUpUMUAR H-4 -1 - 2- (2 -TUAPOKCUITHI ) -
2,3,4,5-terparuapo- 1 H-6en3o|[clasenun-5-nn)-1H-1,2,3-tpuaszon-4-kapbokcamuna,
(R)-1-(rper-6yTuim)-N-(8-(2-((1,5-mumernin- | H-ntupazon-4-uin)aMuHO )IUpUMUIUH-4 -101)-2-(2-
THPOKCHITHN)-2,3,4,5-TeTrparuapo- 1 H-6enso[clazenun-5-un)-1H-1,2,3-rpuazon-4-kapboxcamua,
(S)-1-(rper-6ytmin)-N-(8-(2-((1,5-numermi- | H-nupazon-4-min)aMuHO )HTUpUMUTUH-4- 11 )-2-(2-
TUIPOKCHITHN)-2,3,4,5-TeTparupo- | H-6enso[clazenun-5-un)-1H-1,2,3-tpuazon-4-kapbokcamua,
5-(tper-6yTmin)-N-(8-(2-((1,3-mumermi- | H-impaszon-4-uin)aMaHO )TUpUMHAIMH-4-11)-2-(OKceTaH-3-11) -
2,3,4,5-rerparuapo- | H-6en3o|clasenun-5-nin)-1,2,4-oxcauason-3-kapOokcaMuia,
R)-5-(rper-6yTIim)-N-(8-(2-((1,3-mumernn- | H-mupazoin-4-1in)aMiuHO ) TUPpUMUIUH-4 - 101) -2 - (OKCe TaH-3-1101) -
2,3,4,5-terparuapo- | H-6en3o|[clazenun-5-nin)-1,2,4-oxcaauason-3-kapOokcaMua,
(S)-5-(rper-6ytmn)-N-(8-(2-((1,3-mumermi- | H-upazon-4-uin)aMuHO )ITUpUMUIUH-4- 11 )-2-(OKceTaH-3-1il)-
2,3,4,5-terparuapo- | H-6en3o|clazenun-5-nxn)-1,2,4-oxcaauason-3-kapOokcaMuia,
1-(tper-6yTuan)-N-(8-(2-((1,3-mumernin- 1 H-ntmpazon-4-uim)aMuHO )IUPUMUA AR H-4 - WD) - 2 - (OKCETaH-3 - 1T -
2,3.4,5-rerparupo- | H-6enso[clazenun-5-mn)-1H-1,2,3-rpuasoin-4-kapOoxcamua,
(R)-1-(rper-6yTuim)-N-(8-(2-((1,3-mumernin- | H-ntupazon-4-uin)aMuHO )TUpUMUIUH-4 -101) -2 -(OKCeTaH-3-11) -
2,3,4,5-rerparuapo-1H-6en3o|[clasenun-5-un)-1H-1,2,3-rpuaszon-4-kapbokcamMmua,
(S)-1-(rper-6yTmin)-N-(8-(2-((1,3-mumermi- | H-upaszon-4-uwin)aMuHO )TUPUMUIUH-4- 11 )-2-(OKceTaH-3-1iT)-

2,3,4,5-rerparuapo-1H-6en3o|[clasenun-5-un)-1H-1,2,3-rpuaszon-4-kapboxcamua,
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5-(tper-6yTmn)-N-(8-(2-((1,3-mumernn- 1 H-nmpazon-4-wmwn)aMuHO ) THp UM A AR H-4-10T)-2 - (2 -THAPOKCHITHII ) -
2,3,4,5-rerparuapo-1H-6en3o[clazennn-5-mn)-1,2,4-oxcaanazon-3-kapbokcammia,
(R)-5-(rper-6yTmr)-N-(8-(2-((1,3-aumeTmin- | H-mpazon-4-win)aMuHO )TupAMUAAMH-4-11)-2-(2-
THIPOKCUATHN)-2,3,4,5-TeTparuapo- 1 H-6enso[clazennn-5-mn)-1,2,4-okcagnazon-3-kapbokcamMu/ia,
(S)-5-(tper-6ytmim)-N-(8-(2-((1,3-mumernin- | H-mpazon-4-wn)amMuHo )nupuMuanH-4-m1)-2-(2-
TUAPOKCUATIN)-2,3,4,5-TeTparupo- 1 H-6enzo[clazenun-5-nn)-1,2,4-okcannaszon-3-kapookcamMuna,
1-(tper-6ytmn)-N-(2-(2-runpokcusTi)-8-(2-((1-u3onpommi- | H-nupazosn-4-uir)aMiUHO )HTUPUMUATUH-4 - 1T -
2,3,4,5-rerparuapo- 1 H-6emnso[clazenun-5-un)-1H-1,2,3-tpuaszon-4-xkapGokcamuna,
R)-1-(rper-6ytn)-N-(2-(2-ruapoxcus T )-8-(2-((1-uzonponui- 1 H-nupazon-4-mi)aMuHO )IUPAUM U H-4 -
wn)-2,3,4,5-rerparuapo-1H-6enso|clazenun-5-mn)-1H-1,2,3-tpnazon-4-kapGokcamusia,
(S)-1-(rper-6yTmin)-N-(2-(2-runpoxcudTin)-8-(2-((1-uzonpommwi- | H-mupason-4-uia)aMIHO ) THPUMUTUH-4 -
wn)-2,3,4,5-rerparuapo-1H-6enso|clazenun-5-mn)-1H-1,2,3-tpnazon-4-kapGokcamusia,
5-(tper-OyTii)-N-(2-(murronponuiaMe T )-8-(2-((1-metmin- 1 H-nmpasosn -4 -1ir) aMUHO )IUPUM A AU H-4 - 111)-
2,3,4,5-rerparuapo- 1 H-6en3o[clazenun-5-uin)-1,3,4-okcannaszon-2-kapookcamMua,
R)-5-(rper-OyTn)-N-(2-(ruxstonponuiaMeTi)-8-(2-((1-merun- | H-nupazon-4-11)aMuHO )TUPUM U AR H-4 -
wn)-2,3,4,5-rerparuapo-1H-6enso|clazenun-5-nn)-1,3,4-oxkcaauason-2-kapookcaMusa,
(S)-5-(rper-6yTmn)-N-(2-(ruxnonponunMeTn)-8-(2-((1-mermn- | H-nupazon-4-mi))aMuHO )IUpUMUTAH-4 -
wn)-2,3,4,5-rerparuapo-1H-6enso|clazenun-5-nn)-1,3,4-oxkcaauason-2-kapookcaMusa,
5-(tper-OyTi)-N-(8-(2-((1,3-qumeTnn- 1 H-mpasoin-4-uwi)aMuHO ) IUpUMAARH-4 -11)-2-(2,2,2-
TpudTopmernn)-2,3.4,5-rerparuapo- 1 H-6enso[c|azenns-5-mn)-1,3,4-0kcauason-2-kapOokcaMusa,
R)-5-(rper-0yTmm)-N-(8-(2-((1,3-mumernn- 1 H-nupazon-4-mi)aMuHO )IUpUMUIUH-4-11)-2-(2,2,2-
TpudTopmMernn)-2.3.4,5-rerparuapo- 1 H-6enso[c|asenns-5-mn)-1,3,4-0kcauason-2-kapOokcaMusa,
(S)-5-(rper-6yTmn)-N-(8-(2-((1,3-numermin- 1 H-mupazon-4-min)aMuHo IupuMunH-4-1i1)-2-(2,2,2-
TpudTopmMernn)-2.3.4,5-rerparuapo- 1 H-6enso[c|asenns-5-mn)-1,3,4-0kcauason-2-kapOokcaMusa,
5-(tper-OyTii)-N-(2-(2-((1-meTmin- | H-nupazosn-4-uin)aMuH0 )IUpUMUARH-4-11)-6,7,8,9-Terparunpo-SH-
Oenso|7annynaen-5-uin)-1,3,4-okcaruason-2-kapookcaMusia,
R)-5-(rper-OyTn)-N-(2-(2-((1-mermin- 1 H-ntupazon-4-uin)aMrHO ) IUpUMUAUH-4-111)-6,7,8,9-TeTparupo-
SH-6enso[7]annynen-5-mn)-1,3,4-okcaauasoin-2-kapObokcaMuia,
(S)-5-(rper-6yTmin)-N-(2-(2-((1-mermin- 1 H-mpa3zon-4-um)aMuHO ) IupuMu I H-4-101)-6,7,8,9-Te Tparuipo-
SH-6enso[7]annynen-5-mn)-1,3,4-okcauason-2-kapObokcaMuia,
N-(2-(2-((1H-nupazon-4-mwn)aMuHO ) IUpUMUIUH-4-111)-6,7,8,9-Terparupo-SH-6enso| 7 Janny ieH-5-mi)-5-
(tper-OyTmi)-1,2,4-0kcanuazon-3-kapOoKkcamMu/ia,
(R)-N-(2-(2-((1H-nmpazoin-4-min)aMUHO )IUpUMUAUH-4-11)-6,7 8, 9-TeTparugpo-SH-6en3o| 7 |anny neH-5-
wn)-5-(Tper-Oytuin)-1,2,4-okcauason-3-kapObokcaMuia,
(S)-N-(2-(2-((1H-nmpazon-4-wi1)aMUHO ) IUpUMUIUH-4-11)-6,7,8,9-reTparupo-SH-6enso| 7 )anny nen-5-
w1)-5-(tper-6yTiin)-1,2,4-okcanuazon-3-kapbokcamMuia,
5-(rper-OyTiin)-N-(2-(2-((5-meTmi-4,5,6,7-rerparujpomnupasono| 1,5-a|uupasun-3-uia)aMUHO )HTUPHUM AU H-
4-un)-6,7,8,9-rerparmpo-SH-6en3o[ 7 )anny nen-5-min)-1,2,4-oxcaquason-3-kapbokcaMuia,
(R)-5-(rper-OyTmin)-N-(2-(2-((5-metmi-4,5,6,7-rerparuaponupasoino| 1,5-a|uupasun-3-
WI)aMUHO TP UMIUH-4-111)-6,7,8,9-reTparupo-SH-6enso| 7 |anny neH-5-min)-1,2,4-okcauasoin-3-kapookcaMuia,
(S)-5-(rper-6yTmn)-N-(2-(2-((5-metmin-4,5,6,7-rerparuaponupasonol| 1,5-ajJuupasun-3-

WI)aMUHO TP UMHIIUH-4-111)-6,7,8,9-reTparupo-SH-6enso| 7 |anny neH-5-mi)-1,2,4-okcaauasoin-3-kapookcaMuia,
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N-(2-(2-((1H-mmpason-4-mi1)aMuHO )IUpUMUARH-4-11)-6,7,8,9-Terparuapo-SH-0enso| 7 |aHHy 1eH-5-111)-5-
(tper-OyTun)-1,3,4-okcaauason-2-kapookcamMuia,

(R)-N-(2-(2-((1H-nmpazon-4-min)aMuHO )IUpUMUUH-4-111)-6,7,8,9-reTparuipo-SH-6en3o| 7 |anny nen-5-
un)-5-(rper-OyTin)-1,3,4-okcanuaszon-2-kapooKkcaMuia,

(S)-N-(2-(2-((1H-nmpazon-4-min)amMuHO )IupUMAANH-4-11)-6,7,8,9-TeTparuapo-5SH-6enso[ 7 |anny ieH-5-
wi)-5-(tper-6yTuin)-1,3,4-okcamazon-2-kapookcamMu,ia,

1-(rper-Oytmin)-N-(2-(2-((1-meTnn- 1 H-nupazon-4-min)amMuno yJuupuMu iuH-4-min))-6,7,8,9-rerparujpo-5SH-
Oenzo[7]annynen-5-un)-1H-1,2,3-rpuazon-4-kapbokcamuia,

R)-1-(rper-0yTmn)-N-(2-(2-((1-mermin- 1 H-impasoin-4-uin)aMuHO ) IUpUMHIUH-4-11)-6,7,8,9-TeTparuipo-
SH-6en3o(7]annynen-5-un)-1H-1,2,3-tpuazon-4-kapbokcamu/ia,

(S)-1-(rper-06yTmin)-N-(2-(2-((1-metun- 1 H-mupazoin-4-mi)aMuHO )TUpUMUAUH-4-11)-6,7 ,8,9-TeTparupo-
SH-6en3o[7]annynen-5-un)-1H-1,2,3-rpuaszon-4-kapGokcamua,

5-(tper-Oytmin)-4-metuin-N-(2-(2-((1-metun- 1 H-nupaszon-4-un)aMuHO )OUpUM I H-4 -111)-6,7,8,9-
TeTparuipo-SH-6enso| 7 |annynen-5-min)-4H-1,2 4-tpuazon-3-kapOokcaMua,

(R)-5-(rper-0OyTmn)-4-metuin-N-(2-(2-((1-merun- 1 H-tupazon-4-un)aMuHO ) IHp UMAAUH-4-11)-6,7,8.9-
TeTparuipo-SH-6enso|7|annynen-5-mn)-4H-1,2 4-tpuazon-3-kapOokcaMuna,

(S)-5-(rper-Oytuin)-4-metumi-N-(2-(2-((1-merun- 1 H-nupaszon-4-un)aMuHO )HUpUMIIIH-4-111)-6,7 .8 9-
TeTparuipo-5SH-6enso| 7 |annynen-5-mn)-4H-1,2,4-tpuazon-3-kapbokcamuna,

2-m3onponmi-N-(2-(2-((1-mermn- 1 H-tupazoin-4-wn)aMuHO )IUpUMUAUH-4-111)-6,7 ,8,9-TeTparuapo-5SH-
Oenso[7]annynen-5-mn)-2H-1,2,3-rpuasoin-4-kapbokcamMu/ia,

(R)-2-n3omponmin-N-(2-(2-((1-mermn- | H-nmpazon-4-min)aMuHO )TUPUMUARH-4-11)-6,7 ,8,9-TeTparuapo-SH-
Oenzo|7]annynen-5-mn)-2H-1,2,3-rpuazon-4-kapbokcamu/ia,

(S)-2-m3onponmi-N-(2-(2-((1-metun- 1 H-niupazon-4-mi)aMuHO  TApUMUINH-4-11)-6,7 8, 9-TeTparuipo-SH-
Oenzo|7]annynen-5-un)-2H-1,2,3-rpuazon-4-kapbokcamuia,

5-(rper-6y T )-N-(8-prop-2-(2-((1-meTmi- 1 H-mupazon-4-mir)aMaHo ) TApUMUTH-4 -11)-6,7 8,9~
TeTparuipo-5SH-6enso| 7 |annyaen-5-mn)-1,3,4-okcaauaszon-2-kapookcaMua,

5-(tpet-6yTin)-N-((8S)-8-dprop-2-(2-((1-MeTmn- | H-nupazon-4-mn)aMuHO ) THp *MHAWH-4 -11)-6,7 ,8,9-
teTparuipo-SH-6emnso[ 7 |anHynen-5-min)-1,3,4-okcauazon-2-kapOokcaMuia,

5-(rper-06yTin)-N-((8R)-8-Pprop-2-(2-((1-metmn- | H-tmpazon-4 -min)aMuHO Jiup uMHTHH-4-111)-6,7,8,9-
TeTparuipo-SH-6enso|7|annynen-5-mn)-1,3,4-oxcaauazon-2-kapOokcaMuia,

5-(rper-OyTiin)-N-((5R,8S)-8-dprop-2-(2-((1-mermn- 1 H-mpasoin-4-mwn)aMuHO )IUpUMHIHH-4-111)-6,7,8,9-
TeTparuipo-SH-6enso| 7 |annyaen-5-mn)-1,3,4-oxkcaauazon-2-kapOokcaMusa,

5-(rper-6y T )-N-((5S,8R)-8-dprop-2-(2-((1-meTmn- 1 H-tupazon-4-wr)aMuHO ) THpUMETHH-4-101)-6,7,8,9-
TeTparuipo-SH-6enso| 7 JannyieH-5-mn)-1,3,4-okxcamazon-2-kapOokcaMua,

5-(rper-6yTin)-N-((5R,8R)-8-prop-2-(2-((1-metmi- 1 H-mupazon-4-mwr)aMuHO )THpAMITIH-4-11)-6,7,8,9-
teTparuipo-SH-6emnso| 7 |anHynen-5-min)-1,3,4-okcamazon-2-kapOokcaMuia,

5-(tper-OyTIn)-N-((585,8S)-8-prop-2-(2-((1-meTmn- | H-trp azon-4-min)aMaHO ) THpAMHHH-4 -101)-6,7 ,8,9-
TeTparu/ipo-SH-6en3o| 7 |annynen-5-min)-1,3,4-oxcauazon-2-kapOokcaMuia,

N-(8-¢prop-2-(2-((1-mermn-1H-mupason-4-wmr)aMiuHO )Hup UIMUATUH-4-11)-6,7,8,9-TeTparupo-SH-
Oenzo[7]annyneH-5-uin)-5-(1-mermwnukionponun)- 1,2, 4-oxkcaanaszon-3-kapookcaMuia,

N-((8S)-8-dprop-2-(2-((1-merun-1H-mupason-4-mwr)aMuHO )IupuMUARH-4-111)-6,7,8,9-Terparunpo-SH-

Oenzol(7]annynen-5-min)-5-(1-mermwinukinonponun)- 1,2, 4-oxkcamaszon-3-kapookcaMusia,
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N-((8R)-8-¢prop-2-(2-((1-mermi-1H-tmpason-4-uin)aMuHo JiupumumH-4-nin)-6,7,8,9-rerparuapo-5H-
Oen3o[7]anHyneH-5-m1)-5-(1-Mermnuknonponui)-1,2,4-okcaauason-3-kapookcaMusa,

N-((5R,8S)-8-prop-2-(2-((1-metnia- 1 H-nupazon-4-mi)aMIHO ) IUpUMUARH-4-11)-6,7,8,9-TeTparuipo-SH-
6en3o[7]anHyneH-5-n1)-5-(1-Mermamuknonpomnmn)- 1,2,4-okcaanazon-3-kapOokcaMuia,

N-((5S,8R)-8-prop-2-(2-((1-merni- | H-nupazon-4-min)aMuHO ) IUpUMUAUH-4-11)-6,7,.8,9-TeTparuipo-SH-
Oen3o[7)annynen-5-un)-5-(1-mermwiukiionponun)- 1,2,4-okcamazoin-3-kapookcamuia,

N-((58,85)-8-dprop-2-(2-((1-MeTmn- 1 H-nupazo-4-wr)aMuHO )ITUpUMUIUH-4-11)-6,7,8,9-Terparupo-SH-
Oen3o[7]annynen-5-m1)-5-(1-Merunuknonponui)-1,2,4-okcaauason-3-kapookcaMusa,

N-((5S,8R)-8-prop-2-(2-((1-mermn- 1 H-mupa3on-4-mwr)aMiaHO )IHPpAMATITH-4 -11)-6,7 .8, 9-TeTparuipo-SH-
6en3o[7]anHyneH-5-m1)-5-(1-Mertmamuknonpomnmi)- 1,2,4-okcaanazon-3-kapOokcaMuia,

N-(2-(2-((1-merun- 1 H-tupazon-4-mn)aMuHO )IUpUMHUIUH-4-11)-6,7,8,9-TeTparupo-5SH-06enso[ 7 |anny 1eH-
5-mi)-5-(1-metmmuknonponmn)- 1,3,4-okcannazon-2-kap GokcaMmusa,

(R)-N-(2-(2-((1-mernn-1H-upazon-4-ur)aMuaHO )iupuMunH-4-11)-6,7,8,9-rerparuapo-SH-
Oen3o[7]anHyneH-5-1m1)-5-(1-Mermnnuknonponui)- 1,3,4-okcaauason-2-kapookcaMua,

(S)-N-(2-2-((1-metma- 1 H-nmpazon-4-ui)aMuHO )IUpUMUARH-4-11)-6,7 8, 9-TeTparuipo-SH-
Oen3o[7]anHyneH-5-m1)-5-(1-MeTmanmuknonpomnui)- 1,3,4-okcaanazon-2-kapookcaMua,

5-(tper-0yTiin)-N-(8-(2-((1-mermin- 1 H-ntmpaszon-4-uix)aMuHO )IupUMHUH-4-11)- 2,34, 5-reTparupo- 1 H-
Oenso[clazenuH-5-mn)-1,3,4-okcanuaszon-2-kapookcaMuia,

(R)-5-(rper-6ytmn)-N-(8-(2-((1-mermn- | H-ntmpazon-4-wum)amMuHo )nupumMuiuH-4-uir)-2,3,4,5-rerparupo-
1H-6enso[clasenun-5-ui)-1,3,4-okcauazon-2-kapookcamMuia,

(S)-5-(rper-6yTmin)-N-(8-(2-((1-metmwn- 1 H-nupasoin-4-min)aMuHO IUpUMUUH-4-101)-2,3,4,5-Te Tparuipo-
1H-6en30[c|azenun-5-min)-1,3,4-oxcagnaszon-2-kapbokcamu,ia,

S-nukno6y ThI-N-(2-(2-runpoxeustun)-8-(2-(( 1 -metuin- 1 H-nmupasoin-4-min)aMrHO ) THPUMH TR H-4 - 1T ) -
2,3.4,5-rerparunpo-1H-6en3o[clazenun-5-un)-1,3,4-okcauason-2-kapookcamMuia,

R)-5-nuxao6y Trir-N-(2-(2-ruapoxeuy Tt )-8-(2-((1 -mermi- | H-nupazosn-4-min))aMuHO ) THp UMHTHH-4 - 101 ) -
2,3.4,5-rerparuypo- 1 H-6enso[clazenun-5-un)-1,3,4-okcauaszon-2-kapbokcamuia,

(S)-5-nuxnoOy Tria-N-(2-(2-ruapoxcud T )-8-(2-((1-mermn- | H-nmupaszon-4-1i1)aMuHO Y IUPUMUTUH-4 - 1T ) -
2,3,4,5-terparupo- 1 H-6enso[clazenun-5-uin)-1,3,4-okcaanazoin-2-kapOokcaMua,

5-(tper-0yTin)-N-(2-(2-sTokenyTrn)-8-(2-((1-meruin- 1 H-nmupasoin-4-mn)aMuHO )IUPpUMAARH-4-11)-2,3,4,5-
terparupo-1H-6en3o[clazenun-5-un)-1,3,4-okcaaunason-2-kapGokcaMuia,

(R)-5-(tper-6yTmn)-N-(2-(2-sToxend T )-8-(2-(( 1 -meTmin- | H-niupasost-4-mn)aMuHO ) TAPUMAAA H-4 - 1T ) -
2,3.4,5-rerparuypo- 1 H-6enso[clazenun-5-un)-1,3,4-okcaauaszon-2-kapobokcamMuia,

(S)-5-(tper-6y T )-N-(2-(2-3TokcmyTIN)-8-(2-((1 -MeTm1- | H-mmpazon-4-mm)aMuHO ) THp UMATHH-4 - 111 ) -
2,3,4,5-terparupo- 1 H-6enso[clasenun-5-ui)-1,3,4-okcaanasoin-2-kapOokcaMuia,

5-(rper-0yTmn)-N-(7-(2-((1-mermn- 1 H-nupazon-4-un)aMuao )tupuMuiuH-4-un)-2,3,4,5-rerparuipo- 1 H-
Gemso[d]asenun-1-m1)-1,3,4-0xcannazon-2-kapOokcaMua,

R)-5-(rper-6ytmn)-N-(7-(2-((1-mermn- | H-nupazon-4-um)aMuHo )nupumMuiuH-4-ui)-2,3,4,5-rerparu/po-
1H-6enso[d]azenun-1-mn)-1,3,4-oxcanuazon-2-kapGokcaMusa,

(S)-5-(tper-6y T )-N-(7-(2-((1-metmn- 1 H-nmpazon-4-mwr)aMuHo )JmupuMunH-4-11)-2, 3,4, 5-TeTparuipo-
1H-6enso[d]asenun-1-mn)-1,3,4-oxcaauazon-2-kapooKcaMuia,

1-(rper-Oytun)-N-(7-(2-((1-mernin-1H-nupazon-4-mwn)aMuHO )IUpUMUAARH-4-11)-3-(0kceTan-3-11)-2,3,4,5-

terparuipo- 1 H-6enso[d]azenun-1-mn)-1H-1,2,3-rpuazon-4-kapboxcamua,
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R)-1-(rper-6yTmn)-N-(7-(2-((1-metun- 1 H-nupason-4-nin)aMrHO )IUPUMHUIUH-4-11)- 3 -(OKceTaH-3- 1) -
2,3.4,5-trerparunpo- 1H-6enso[d|azenmn- 1 -mn)-1H-1,2,3-Tpuazon-4-kapGokcamu/ia,
(S)-1-(rper-6yTun)-N-(7-(2-((1-mernn- | H-nmupazoin-4-mi)aMIHO ) TUPUM AU H-4-111)-3-(OKceTaH- 3 -1I)-
2,3.4,5-rerparuapo- 1H-6en3o[d|azenun- 1 -mn)-1H-1,2,3-rpuazon-4-kapbokcamu/ia,
5-(tper-6yTin)-N-(8-(2-((1-merun- 1 H-nmupason-4-1i1)aMIuHO ) TUpUMUARH-4-11)-2-(TeTparuipodypas-3-
un)-2,3,4,5-rerparuapo- 1 H-Genso|clasenunn-5-mn)-1,3,4-ruanuason-2-kapbokcamusa,
5-(tper-6yTIin)-N-((R)-8-(2-((1-metmn- 1 H-nmpazoin-4-nin)amuHo )iupuMuut-4-ui1)-2-((R)-
terparuipodypan-3-mn)-2,3,4,5-rerparuipo- 1 H-6enzo| c|azenmmn-5-mn)-1,3,4-ruamason-2-kapbokcaMuia,
5-(rper-6ytun)-N-((R)-8-(2-((1-meruin- 1 H-nupazon-4-nix)amMuHo ) mupumu tuH-4-11)-2-((S)-
terparuipodypan-3-mn)-2,3,4,5-rerparuypo- 1 H-6enzo| clazennn-5-min)-1,3,4-ruammason-2-xapboxcamuia,
5-(tper-6yTIin)-N-((S)-8-(2-((1-meTmin- 1 H-tupazon-4-mwi)amuno Jnupumuus-4-u1)-2-(R)-
Terparuapodypan-3-mwn)-2,3.4,5-rerparuapo- 1 H-6enso| ¢ |azemmn-5-un)- 1,3 ,4-trHaanason-2-kapGokcaMua,
5-(tper-6yTIin)-N-((S)-8-(2-((1-meTmn- | H-tupazoin-4-min)aMuso JuupuMu -4 -1i)-2-((S)-
terparuapodypan-3-mn)-2,3,4,5-rerparunpo- 1 H-6enso|c]azemmn-5-un)- 1,3 ,4-tnaanason-2-kapGokcaMua,
5-(tper-6ytun)-N-(3-metuin-7-(2-((1 -mermn- 1 H-upazon-4-mwn)aMuHO )TupUMUARH-4-11)-2, 3,4, 5-
terparuipo- 1 H-6enso[d]asenun- 1-ui)-1,3,4-okcauason-2-kapbokcamuia,
(R)-5-(rper-6yTmin)-N-(3-mermin-7-(2-((1-mermn- 1 H-mupaszon-4-mwin)aMuHo )nupuMuua-4-mn)-2,3,4,5-
terparuapo- 1 H-Genso[d|asemun-1-m)-1,3,4-0kcanazon-2-kapOokcaMuia,
(S)-5-(rper-6yTun)-N-(3-metun-7-(2-((1-merun- 1 H-nmpaszon-4-um)aMiuHO )TUpUMAARH-4-111)-2,3,4,5-
terparuipo-1H-6enso[d]asenun- 1-uim)-1,3,4-okcamuazon-2-kapookcaMuia,
5-(tper-6ytun)-N-(2-(2-((1-metnn- 1 H-mapazon-4-mn ) amuao )upuMu JuH-4-1)-6,7,8,9-rerparuapo-5SH-
Oenso[7]annyneH-5-uin)-1,3,4-rrauason-2-kapookcamMuia,
(R)-5-(tper-0ytmin)-N-(2-(2-((1-meruin- 1 H-nupazon-4-nix)aMuHO )IUpAMUAUH-4-111)-6,7,8,9-TeTparuipo-
SH-6enso[7]annynen-5-un)-1,3,4-ruagnazon-2-kapOokcamMua,
(S)-5-(rper-6yTun)-N-(2-(2-((1-metmn- | H-tupazoin-4-min)aMuHO )IupuMuuH-4-11)-6,7,8,.9-reTparupo-
SH-6en30[7 |anryneH-5-un)-1,3,4-tuagmason-2-kapbokcamusia,
5-(rper-6yTmn)-N-(8-(2-((1-merun- 1 H-ntmpason-4-wmn)aMuHO0 )IupuMu AR H-4-11)-2-(2,2, 2-TpuhTOpITHIL ) -
2,3,4,5-rerparuzpo- 1 H-6en3o[c|azenun-5-min)-1,2,4-okcanuason-3-kapOokcaMua,
Tper-0yTHi-1-(5-(tper-6yTun)-1,3,4-okcaguason-2-kapbokcamu1o)-7-(2-((1-metuin- 1 H-nupason-4-
WI1)aMUHO )IUpUMUAUH-4-11)-1,2 .4, 5-reTparupo-3H-6enso[d Jasenun-3-kapOokcuiara,
(R)-tper-Gytun-1-(5-(rper-Oytun)-1,3,4-oxcauason-2-kapboxcamuio)-7-(2-((1-mermn- 1 H-nmpason-4-
WT)aMAHO )IHpUMHIRH-4-11)-1,2,4,5-TeTparunpo-3H-6en3o[d |azennn-3-kapGokcnnara,
(S)-Tper-6ytmi-1-(5-(rper-OyTmn)-1,3,4-oxcaauaszon-2-kapookcamu10)- 7 -(2-((1 -metmn- 1 H-mpazon-4-
WI1)aMUHO )IIMpUMuMH-4-m1)- 1,2 4 5-rerparupo-3H-6enso[d Jasenun-3-kapGokcuiara,
5-(tper-6yTmin)-N-(7-(2-((1-merun- 1 H-ntmpason-4-m1)aMuHO ) IUpUMUARH-4-11)-3-(2,2, 2-TpuhTOpITHI) -
2,3.4,5-rerparunpo-1H-6en3o[d|azenun-1-mn)-1,3,4-okxcamazon-2-kapOokcamMua,
(R)-5-(rper-6yTmn)-N-(7-(2-((1-metnn- 1 H-mpazon-4-nix)amuso ) mupumuiuH-4-nr)-3-(2,2,2-
tpudropstui)-2,3,4,5-rerparupo- | H-6enso[d]asenun- 1-mwn)-1,3,4-oxcamason-2-xapbokcamuia,
(S)-5-(rper-6y Trin)-N-(7-(2-((1-metmn- 1 H-nmpazon-4-mi)aMuHO )IUpUMUUH-4-101)-3-(2,2,2-
tpudropatni)-2,3,4,5-rerparuapo- 1 H-6enso[d]asenun- 1-mwn)-1,3,4-okcammason-2-kapboxcamuia,
5-(tper-6yTuin)-N-(3-(2-ruapokcurponii)-7-(2-((1 -metmwi- | H-nupazon-4-uin)aMuHO ) TP UMUAAUH-4 - ) -

2,3.4,5-trerparunpo-1H-6enzo[d|azenun-1-mn)-1,3,4-okcamazon-2-kapGokcaMuia,
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5-(rper-6ytmin)-N-(3-((S)-2-runpoxcunponnin)-7-(2-((1-metui- 1 H-nupazon-4-uin)aMuHo ) IIpUMUIAH-4 -
un)-2,3,4,5-rerparuapo-1H-6enso[d]azennn-1-mr)-1,3,4-0xcaanaszon-2-kapbokcaMuia,
(R)-5-(rper-6yTuin)-N-(3-((S)-2-runpoxcunponmn)-7-(2-((1-metun- | H-nmupazon-4-min)aMuHO )HIUPUMUTUH-
4-mm)-2.3,4,5-rerparuapo-1H-6enso[d]azenun- 1-mn)-1,3,4-0kcaqmazon-2-kapGokcaMuia,
(S)-5-(tper-Oytmin)-N-(3-((S)-2-runpokcunponuin)-7-(2-((1-meruin- 1 H-mmpaszon-4-umin)aMu HO )HTUPAMU/TUH-
4-m)-2.3,4,5-rerparuapo-1H-6enso[d]azenun- 1-mn)-1,3,4-okcamazon-2-kapGokcaMuia,
5-(rper-6ytmin)-N-(3-((R)-2-ruapoxcunpormn)-7-(2-((1 -mermn- | H-nupazoin-4-uia)aMuHO )TUpUMUIUH-4 -
un)-2,3,4,5-rerparuapo-1H-6enso[d]azennn- 1-mwr)-1,3,4-oxcaanaszon-2-kapbokcaMuia,
R)-5-(rper-6yTuin)-N-(3-((R)-2-ruapoxcunponui)-7-(2-((1-merui- 1 H-nupazon-4-ua)aMUHO )TAPUMU TTH-
4-mm)-2.3,4,5-rerparuapo-1H-6enso[d]azenun- 1-mn)-1,3,4-okcaqmazon-2-kapGokcaMuia,
(S)-5-(rper-6ytrn)-N-(3-((R)-2-runpoxcunponmin)-7-(2-((1-metuin- | H-nmupaszon-4-mi)aMuHO )HIMPUMATUH-
4-mm)-2.3,4,5-rerparuapo-1H-6enso[d]azenun- 1-mn)-1,3,4-okcaqmazon-2-kapGokcaMuia,
5-(rper-6ytmin)-N-(7-(2-((1-meTnin- 1 H-nmupazon-4-mn))aMuuo )IupuMu IuH-4-10)-3-(TeTparupo-2H-nmmpan-
4-m)-2,3,4,5-rerparugpo-1H-6en3o[d]azenun-1-mn)-1,3,4-oxcauazon-2-kapOokcamMu/ia,
R)-5-(rper-6yTmin)-N-(7-(2-((1-meTtmn- 1 H-nupaszon-4-min)aMuuo ) HUpUMuAIMH-4 -1 )-3-(TeTparuapo-2H-
mpan-4-min)-2,3,4,5-rerparupo- 1 H-6en3o[d]azenun-1-un)-1,3,4-okcamuazon-2-kapookcaMuia,
(S)-5-(rper-6ytmn)-N-(7-(2-((1-mermn- 1 H-nupason-4-uin)aMrHO )JIUPUMUAUH-4-1T)- 3 -(TeTparuapo-2H-
mpan-4-min)-2,3,4,5-rerparupo- 1 H-6en3o[d]azenun-1-un)-1,3,4-okcamuazon-2-kapookcaMuia,
5-(rper-6ytuin)-N-(3-(3-ruapoxcunponuin)-7-(2-((1-merun- | H-nupazon-4-uia)aMuHO ) THp UMUTAH-4- 11 ) -
2,3,4,5-rerparunpo- 1 H-6enso|d]azenun-1-mr)-1,3,4-oxcamaso0i-2-kapOokcamMu/ia,
(S)-5-(tper-6ytin)-N-(3-(3-runapokcunponuin)-7-(2-((1-merui- 1 H-nupazon-4-mwi)aMuHO ) THPUMUTUH-4 -
un)-2,3,4,5-rerparunpo- | H-6enso[d]azenun- 1 -un)-1,3,4-oxcamazon-2-xapookcamu/ia,
R)-5-(rper-6yTmin)-N-(3-(3-ruapoxcutponnn)-7-(2-((1-merun- 1 H-nupazoin-4-ua)aMuHO )THPpUMUTUH-4 -
un)-2,3,4,5-rerparunpo- | H-6enso[d]azenun- 1 -un)-1,3,4-oxcamazon-2-xapookcamu/ia,
5-(3,3-mudroprimknoby Ti)-N-(2-Metin-8-(2-((1-metnn- 1 H-mapazon-4-mn)aMIHO TP MAARH-4- 10T ) -
2,3,4,5-rerparugpo- 1 H-6enso|clazenun-5-nin)-1,3,4-okcanuasoin-2-kapookcaMusia,
(R)-5-(3,3-mudpropruknoSy tmn)-N-(2-meTmi-8-(2-((1-metwi- | H-mapasoun-4-mn)aMIHO ) TP UM HTITH-4 -1T)-
2,3,4,5-rerparugpo- 1 H-6enso|clazenun-5-nin)-1,3,4-okcanuasoin-2-kapookcaMusia,
(S)-5-(3,3-mudroprukno6y tim)-N-(2-metmn-8-(2-((1-MeTmwi- 1 H-mmupasoin-4-mit) aMHO )THpAMHETHH-4- 11 )-
2,3,4,5-rerparugpo- 1 H-6enso[clazenun-5-nin)-1,3,4-okcannasoin-2-kapookcaMusia,
5-(3,3-mudroprmknody Ti)-N-(2-(2-ruapokcnsTin)-8-(2-((1-metmn- 1 H-mpason-4-
WIT)aMUAHO )ITUPUMUTUH-4-101)-2,3 .4, 5-reTparuapo- 1 H-6en3o[c|azenun-5-un)-1,3,4-okcaamnaszon-2-kapOokcamuia,
(R)-5-(3,3-mudroprukno6y tmn)-N-(2-(2-ruapoxenstin )-8-(2-((1-merwmwn- 1 H-mapason-4-
WIT)aMUAHO )ITUPUMUTUH-4-101)-2,3 .4, 5-reTparuapo- 1 H-6en3o[c|azenun-5-un)-1,3,4-okcaamnaszon-2-kapOokcamuia,
(S)-5-(3,3-mudroprmukno6y tim)-N-(2-(2-ragpokreudti)-8-(2-((1-metmi- 1 H-mapason-4-
WI)aMHUHO )IUPUMUUH-4-11)-2,3,4,5-TeTparunpo- | H-6enso| c]azennu-5-mn)-1,3,4-okcaiuazon-2-kapbokcaMua,
5-(tper-6ytmn)-N-(8-(2-((5,6-muruapo-4H-mmppoino| 1,2 -b]mupason-3-min)aMiuHO )IHpUMHANH-4-11)-2-(2-
rupokcuaTHN)-2,3,4,5-reTparunpo- | H-Genso[ clazenun- 5-un)- 1,2,4-okcaauazon-3-kapOokcaMu/ia,
(R)-5-(rper-OyTmn)-N-(8-(2-((5,6-muruapo-4H-muppoio| 1,2-b Jnupazon-3-mi)aMUHO ) THpUIMAANH-4 -1 -2 -
(2-ruzpoxcmatn)-2,3,4,5-rerparuapo- | H-6enso|clazenun-5-mn)-1,2,4-okcanuaszon-3-kapOokcaMuia,
(S)-5-(rper-6yTrn)-N-(8-(2-((5,6-muruapo-4H-nmuppoio| 1,2-b Juupa3zon-3-11)aMuHO ) ITUPUMU T H-4 - 1I1)-2-

(2-rupoxcuatun)-2,3,4,5-rerparupo- | H-6enso|clasenun-5-un)-1,2,4-okcamuazon-3-kapbokcaMuia,
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5-(rper-6ytun)-N-(8-rujpoxcu-2-(2-((1-mermi- 1 H-nmpazon-4-mwin)aMuHo )IupuMuAnH-4-11)-6,7,8,9-
terparuipo-SH-0enso[7|annynen-5-mn)-1,3,4-okcaauaszon-2-kapookcamMuia,

(R)-5-(rper-Oytmn)-N-(8-ruapoxcu-2-(2-((1-merun- 1 H-nmpaszon-4-min))aMuHO )IUpUMI I H-4-11)-6,7 ,8,9-
teTparuipo-SH-6en3o[ 7 |annyten-5-min)-1,3,4-okcaamnaszon-2-kapOokcaMusa,

(S)-5-(Tper-6ytun)-N-(8-runpoxcu-2-(2-((1-mernn- 1 H-mapason-4-un)amMuno )iupuMunH-4-11)-6,7,8,9-
teTparusipo-SH-6en3o[ 7 |annynen-5-min)-1,3,4-okcaaunaszon-2-kapOokcamMusa,

5-(rper-6ytin)-N-(2-(2-((1,5-numernn- 1| H-nupazon-4-mwi)aMuHO )IRPUMHAIUH-4-11)-6,7,8,9-TeTparupo-
SH-6enso[7]annyaen-5-mn)-1,2,4-okcauaszoi-3-kapOoKkcaMuia,

(R)-5-(tper-6ytmin)-N-(2-(2-((1,5-numermin- 1 H-niupazon-4-win)aMuHO )IUPUMUAAMH-4-111)-6,7,8,9-
teTparuipo-SH-6en3o[ 7 |annyien-5-min)-1,2,4-okcaamnaszon-3-kapOokcaMuia,

(S)-5-(rper-6yTun)-N-(2-(2-((1,5-mumermn- 1 H-ntupaszon-4-uin)aMuHO )IUpUMUH-4-11)-6,7,8,9-
teTparuipo-SH-6en3o| 7 |annynen-5-min)-1,2,4-okcaamnaszon-3-kapOokcaMusa,

5-(rper-6ytrn)-N-(2-(2-((5,6-nurunpo-4H-mupposto[ 1,2-b|mupazon-3-min)aMuHO ) HTUPUMUTHH-4 - 111 ) -
6,7,8,9-rerparupo-SH-6en30( 7 |anny nen-5-mn)-1,2,4-okxcamasoin-3 -kapOokcaMuia,

(R)-5-(rper-6yTmin)-N-(2-(2-((5,6-muruapo-4H-mupporno[ 1,2-b Juupazon-3 -wr)aMuHO ) TUPUM U THH-4- 11T )-
6,7,8,9-rerparupo-SH-6en30(7|aHHy 1eH-5-11)-1,2,4-0Kkcamas30i-3-kapOokcaMuia,

(S)-5-(tper-6yTImn)-N-(2-(2-((5,6-muruapo-4H-mappomno| 1,2-b|mupas3on-3-mi)aMuHO TP UM T H-4 -1 ) -
6,7.,8,9-rerparuapo-SH-6en3o|7|annynen-5-mn)-1,2,4-oxcaauazoin-3-kapbokcamMuia,

5-(rper-6ytrn)-N-(2-(2-((1-metun-5-(tpudpropmermn)- 1 H-nupazon-4-mit)aMuHO ) TUPUMUTIH-4 -1 )-
6,7,8,9-rerparupo-SH-6en30([ 7 |anny nen-5-mn)-1,2,4-okcamasoin-3 -kapOookcaMuia,

(R)-5-(rper-6yTmin)-N-(2-(2-((1-merun-5-(rpudropmerin)- | H-nmpazon-4-mwr)aMuHO ) TUPUM HJTHH-4 - 11 )-
6,7,8,9-rerparupo-SH-6en30( 7 |anHy neH-5-mn)-1,2,4-o0kcamas0i-3-kapOokcaMuia,

(S)-5-(tper-6y T )-N-(2-(2-((1-meTma-5-(tpudropmern)- | H-mupa3on-4-mn)aMaHO IUPUMAIA H-4 - 1T -
6,7,8,9-rerparuapo-SH-6en3o[7|annynen-5-mn)-1,2,4-oxcaauazoin-3-kapObokcaMuia,

1-(tper-6yTmn)-N-(2-(2-((1-metun- 1H-nupaszon-4-un)amuno ) uupuud-4-un)-6,7,8,9-rerparuapo-SH-
Oenso|7]annynen-5-mn)-1H-1,2,3-rpuaszon-4-kapOokcamuia,

(R)-1-(rper-6ytmm)-N-(2-(2-((1-merni- 1 H-ntupaszon-4-un)aMuHo IUpUIUH-4-11)-6,7,8,9-rerparupo-SH-
Oenso|7]annynes-5-mn)-1H-1,2,3-tpuaszon-4-kapOokcamMuia,

(S)-1-(rper-6yTun)-N-(2-(2-((1-metun- 1 H-nupazon-4-wn)aMuno )uupuiut-4-mn)-6,7,8,9-rerparuipo-SH-
Oenso[7]annynen-5-un)-1H-1,2,3-tpuazon-4-kapbokcamua,

N-(2-(2-ruapoxcuatun)-8-(2-((1-mermn- | H-ntmpazon-4-uin)aMuno )nuupuMuun-4-min)-2,3,4,5-reTparuapo-
1H-6en30(c]azenun-5-ui)-5-(1-MeTrwimukIonponmn)- 1,3,4-okcaguasoin-2-kapookcaMu/ia,

(R)-N-(2-(2-runpoxcustuin)-8-(2-((1-mermin- 1 H-mmpazoin-4-win)aMaHO )OUpUMU AR H-4-1)-2,3,45-
teTparuzipo- | H-6enso[clazenun-5-mn)-5-(1-merminuxkinonponun)- 1,3,4-okcaauaszon-2-kapOokcaMu/ia,

(S)-N-(2-(2-ruppoxcustun)-8-(2-((1-mermn- 1 H-nmpazoin-4-uin)aMuHO )TUpUMUIUH-4-111)-2,3,4,5-
teTparuipo- | H-6enso[clazenun-5-mn)-5-(1-Merminukinonponun)-1,3,4-okcaaunaszon-2-kapOokcaMu/ia,

WIH €Iro (bapMaL[eBTI/I‘IeCKI/I HpHCMJ'IeMOﬁ COJIN.

B nganHOM mM300peTeHHMH Takke mpeyiokeHa kpucramumdeckas ¢gopma (R)-1-(tper-0yTim)-N-(8-(2-((1-
MeTwi- 1 H-nupa3oin-4-nin)aMuHO ) TupuUMUARH-4-10)-2-(0kceTaH-3-mn)-2,3,4,5-tetparunpo- 1 H-6en3o[ cJazernmH-
5-un)-1H-1,2,3-tpua3zon-4-kapookcamuna (coequHenue 27):

N
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[IpuMeHsieMBIi B TaHHOM JOKYMEHTE TEPMHUH «KPUCTAJUIMICCKUN» OTHOCHTCS K TBEPIOU (opMe, UMEIo-
el KPUCTAIUTHYECKYIO CTPYKTYPY, NMPHYEM OTICIBHBIE MOJCKYJIBl MMEIOT BBICOKOTOMOTCHHYIO PETYISPHYIO
3aMKHYTYIO0 XUMHYECKYIO KOH(HUTYPAITHIO.

dopma A.

B omHOM BapmaHTe peanu3alii JaHHOTO H300peTeHHs TakkKe IMpeIokeHa KpUcTaumndeckas gopma A
(R)-1-(tpeT-0yTmim)-N-(8-(2-((1-metnn-1 H-mupazon-4-mir)aMuHO )iupuMHAInH-4-11) -2 -(OKceTaH-3-11)-2,3,4,5-
terparuapo-1H-6en3o[clazenun-5-un)-1H-1,2,3-tpuazon-4-kapookcamuia.

B omHom acmekTe kpuctamumueckas Gopma A XapakTepu3yeTcs 1O MEHBIIEH Mepe Tpems, 10 MEHbIIEH
Mepe YCTHIPhMS WM 10 MCHBIICH Mepe MAThI0 MHUKAMHM Ha IOPOINKOBOW PEHTTCHOBCKOW IU(PAaKTOTpaMMe
(ITP) npum yrmax 20, BeIOpaHHbIX U3 5,7°, 7,9°, 9,7°, 18,2°, 19,0° u 22,4°. B ogHOM acliekTe KpHCTaTHIecKas
dbopma A xapakTepusyeTcs MUKaMHU Ha IMOPOIIKOBOW peHTreHoBckod mudpakrorpamme (ITI1) mpu yrmax 20,
BBIOpaHHBIX U3 5,7°, 7,9°, 9,7°, 18,2°, 19,0° u 22,4°. B HEKOTOPHIX BapHaHTaX pealn3aliil U300pPETCHUS MTUKU
JUISL KPUCTAILTHYCCKONH (OPMBI A, ONMMCAHHBIC BBIIIC, XapaKTCPHU3YIOTCS OTHOCHTEIBHOW WHTCHCHBHOCTBIO IO
MeHblIel Mepe 5%, no Mensiuelt Mepe 10% unu no Mensliel Mepe 15%. B agpyrom acnexrte kpucramindeckas
dbopMa A xapakTepu3yeTcs IO MEHBIICH Mepe TPeMs, [0 MCHBIICH Mepe YEeThIPHMSI, TI0 MEHBIICH Mepe TMATHIO,
M0 MEHBILEH Mepe IIECTHIO, 0 MEHBIIEH Mepe CEMbIO, II0 MEHbIIEH Mepe BOCEMbIO, 110 MEHbIIEH Mepe JAeBs-
TBIO, TIO MEHBIIICH Mepe AECATHIO, TI0 MEHBIIICH Mepe OJMHAIIATHIO, IO MEHBIIEH Mepe ABCHAANATHIO, IO MCHb-
el Mepe TPUHAIUATHI0, IO MEHbIIEH Mepe YeThIPHAALATHIO, 10 MEHbIIEH Mepe MATHAIUAThIO, IO MEHbIIEH
Mepe IIeCTHAIATHIO, TI0 MEHBIIEH Mepe CeMHAIAaThIo, TI0 MEHBIICH Mepe BOCEMHAIATHIO MIIHM 10 MEHBIIEH
Mepe AeBaTHaauaTeio nukamu Ha [1PJ] mpu yrmax 20, Beiopanneix u3 4,3°, 5,7°, 7,9°, 8,7°, 9,7°, 11,9°, 13,1°,
14,8°, 15,2°,16,1°,17,0°, 17,8°, 18,2°, 19,0°, 20,5°, 21,2°, 22,4°, 22,8°,23,8° n 25,6°.

[TpumensieMblii B JAHHOM JJOKYMEHTE TEPMHUH "OTHOCHUTEIbHASI HHTCHCUBHOCTh" OTHOCHUTCSI K OTHOIIECHHUIO
MHTEHCUBHOCTH PacCMaTPUBAEMOT0O TIMKA K MHTEHCUBHOCTH HAaMOOJIBIIIETO TIHKA.

B npyrom acrniekre kpuctaymmdeckas gopma A xapakrepusyercs audaxrorpammoii (ITPJI), mpakTndecku
Tako# ke, uro u audpaxrorpamma (I1P]), nzobpaxxennas Ha ¢ur. 1.

B npyrom acnexTe kpuctaminueckas ¢popma A xapakTepusyercs npoduiaem auddepeHnuanbHON CKaHu-
pyroureit kamopumerpun (JCK), mpaktudecku takum ke, uro u npodmwis ICK, uzobpaxkennsiii Ha ¢ur. 2. B
YaCTHOCTH, KpucTayumdeckas popma A Ha npoduie JJCK xapakrepusyeTcs TeMnepaTypoil Hayana pa3ioKeHHs
mpu 175,6°C£2°C. B onHOM BapuaHTe pealu3aliid H300peTeHH KpUCTAIHdeckas GopMa A XapaKTepu3yeTcs
TeMrieparypoi miaBneHus 186°C+2°C.

B oxHOM acmiekte kpuctammuueckas hopma A xapakrepusyercs npoduiem TT'A, mpakTHYECKH TaKUM Ke,
yro u npopunsTT'A, n3o0paxennsiit Ha ¢ur. 2. B vactHocTH, npodmis TT'A yka3biBaeT Ha TO, YTO KPUCTAILIH-
yeckast popma A mpeacTaBiseT coOoM TUapaT.

[IpumensieMbIil B JTaHHOM JOKyMEHTE TEPMHUH "THAPAT" OTHOCUTCS K KPUCTAJUTMIESCKOMY TBEPIAOMY aIIyK-
Ty, coziepKaIemMy (R)-1-(tper-0yTri-N-(8-(2-((1-meTni- 1 H-mupa3on-4-uin)aMHHO ) TUPUMU T H-4 - 111 ) -2 -
(okceran-3-un)-2,3,4,5-rerparuapo- 1 H-6en3o[ c]azenun-5-mn)-1H-1,2,3-tpuazon-4-kapbokcamun U b0 cre-
XHOMETPHUECKOE, TNO0 HECTEXHOMETPHYIECKOE KOJTMIECTBO BOMBI, 3aKITIOUYEHHON B KPUCTAIUIMYECKYIO CTPYKTY-
py. Meronuku, U3BECTHBIE B TAHHOM YPOBHE TEXHWKH UIS ONPEAEICHUS KOJIUYECTBA MPUCYTCTBYIOMIECH BOJBI
BKITTOUatoT, Hanpumep, TT'A n ananmm3 Kapna ®umepa.

B Ipyrom acrekTe KpHcTauiuyeckas popma A xapakrpusyercs crektpom ~C-SIMP 1uist TBepioro Tena,
MPaKTUYECKH TaKUM JKe, YTO U n300pakeHHbIN Ha ¢ur. 3B. B omHOM BapmaHTe peanu3anuu U300peTeHUS KPH-
cTajuyeckas popMa A XapakTepH3yeTcsl XUMUYECKUMH caBuraMu 1pu 143,7 ppm w/unu 134,4 ppm Ha criekTpe
PC-SIMP nns TBeproro Tena. Ha criekTpe hopmbl A m306paxeHsl 0ojee NMPOKHE CHTHANBI 03 YeTKHUX JBOM-
HBIX cHTHaJOB. Ha ocHOBe criekTpa (opMBI A MOXKHO TIPEAOIOKHUT, UYTO CYIIESCTBYET ABE HE3aBUCUMBIC MOJIC-
KyJbl ¢ pa3HOU reomeTpueil. B npyrom BapmanTe peanmzanuu H300peTeHUs KpUcTauTMueckas ¢popMa A Xapak-
TepHU3yeTCs XUMIUUECKUMH CIBHTaMHU Ha criektpe > C-SIMP, n306pakeHHBIME B TabIL. 3.

B HEKOTOPHIX BapHaHTaX peann3aliiil H300peTeHNU KpucTayummdeckas popma A xapakTepusyercs, Halpu-
mep, [TPJ1, ICK, TT'A umu 13C—HMP, OTIMCAHHBIMU BBIIIIE, WIIH JIIO00W MX KOoMOMHammel. B oqHOM BapuaHTe
peanmzanuu n300peTeHus Kpuctamummdeckas Gopma A xapaktepusyetcs Tonbpko [TPJ] wim TP/l B komOuHamm ¢
oauum wiu 6onee u3 JICK, TTA u 13 C-SIMP, onrcaHHBIMH BBIIIIE.

B HEKOTOPBIX BapHaHTaX peasn3alliyl H300PETCHHS, KpUCTAIUTHIECKas hopMa A UMEET YUCTOTY MO MEHb-
et mepe 70%, 80%, 85%, 90%, 95%, 97%, 99%, 99,5% wiu 99,9%. Uucrora hopMbl A onpeneseTcs myTeM
JIETICHUS] MacChl KPUCTANTMYECKOi (OpMbI A B KOMIO3UIMH, cofeprkaiiei coenunenue (R)-1-(tper-6yrni)-N-
(8-(2-((1-metwmi- 1 H-ntmpa3zon-4-w)aMuHO ) HTUPUM U TUH-4-11)-2-(OKceTaH-3-un)-2,3,4,5-tetparunpo- 1 H-
oenzo[claszenun-5-mn)-1H-1,2,3-tpuazon-4-kapookcamua, Ha OOIIYI0 MacCy COCIWHCHUS B KOMIIO3UIMH. B
OJTHOM BapUaHTE pean3alliy JAaHHOTO W300pPETEeHUS MPeUI0KEeHA KOMIO3HIINS, coiepkaas coenuuerne (R)-
1-(tpet-0yTm)-N-(8-(2-((1-meTuni- 1 H-mupa3on-4-un)aMuHO \TUpUMUANH-4-1101)-2-(0kceTaH-3-mn)-2,3,4,5-
tetparuapo-1 H-6en3o[clazenun-5-mn)-1H-1,2,3-tpnazon-4-kapbokcammuna, npudaeM mo MeHbmer mepe 70%,
80%, 85%, 90%, 95%, 97%, 99%, 99,5% nnmm 99,9% 1o Macce coenMHEHUS B KOMITO3UITUH TIPEACTABIIACT CO0O0
KPHUCTAUTNUECKYTO0 (hopMy A COEIMHEHHUS.

B onmHOM BapmaHTe peann3ani JAHHOTO M300pETEHHS HPEAIOKEH CIOCO0 MOTyUeHHs KPUCTAIIIYECKON
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¢dopmer A (R)-1-(tpet-0yTmn)-N-(8-(2-((1-metun-1H-nupazon-4-mir)aMuHo )iupuMuuH-4-111)-2-(0OKceTaH-3-
nn)-2,3.4,5-rerparuapo-1H-6en30[ cJazenmu-5-mwr)-1H-1,2,3-tpuazon-4-kapookcamuna. Takwe CrocoObl BKIOYAIOT,
HarpuMep, o0pa3oBaHue KpUcTaudeckoi Gopmbl A u3 cycnensuu, copepskaimeit (R)-1-(tper-0yTmm)-N-(8-(2-((1-
Metmi-1 H-rmpazon-4-win)aMuHo ) mupuMuTuH-4-11)-2-(0kceTaH-3-mn)-2,3,4,5-retparunpo- 1 H-6en3o[ c|azernmn-5-
nn)-1H-1,2,3-tpuazon-4-kapbokcamun u 3tanon (EtOH). B onHoMm BapuaHTe peann3anuu U300peTeHHs CIIOCO0
BIIOYACT TepeMemmBanue cycreHsud, comepkameid  (R)-1-(tper-OyTem)-N-(8-(2-((1-metnn-1H-mmmpazon-4-
WT)aMUHO ) TAPUMHITUH-4-1101)-2-(0KceTaH-3-mn)-2,3,4,5-tetparuapo- 1 H-6en3o[ cJazermn-5-mm)-1H-1,2,3-tprazon-4-
kapOokcamu 1 EtOH npu koMHaTHO# TemriepaType B TedeHre oT 1 Jaca g0 1 Hexenu, HanpuMep, B TeueHue 1 Jaca,
2 yacos, 3 yacoB, 4 yacos, 5 yacos, 10 yacos, 15 yacoB, 24 yacoB niu 48 4acos.

®opma G.

B oxHOM BapmaHTe peanm3aliM JaHHOTO M300peTeHHus MpeyioxkeHa Kpuctammmdeckas gopma G (R)-1-
(tper-6yTHi)-N-(8-(2-((1-metnn-1H-nupa3zon-4-wmm)aMuHO )IUpUMUANH-4-11)-2-(0kceTaH-3-mn)-2,3,4,5-
terparuapo-1H-6en3o[clazennn-5-mn)-1H-1,2,3-rprazon-4-kapookcamuaa.

B onmHOM acnekre kpuctammnueckas ¢popma G XapakTepu3yeTcsl 0 MEHbIIEH Mepe TpeMs, 10 MEHBILIEH
Mepe YeTHIPhMS WIH 10 MEHBIICH Mepe MAThI0 NUKAMH Ha IOPOINKOBOW PEHTTCHOBCKOW IM(paKTOrpaMMe
(ITP 1) mpm yrnax 20, BeiOpanHbIX 13 3,6°, 8,9°, 10,9°, 12,6°, 20,2° 1 21,8°. B 01HOM acnekTe KpUCTaLTHUeCKas
¢dopma G xapaxrepusyercst nukamu Ha [1I'/] npu yrmax 26, BeiOpanubix n3 3,6°, 8,9°, 10,9°, 12,6°, 20,2° u
21,8°. B HEKOTOPHIX BapuaHTaX peai3alii N300peTEeHUs MUKU I KpucTamnaeckoir opmbl G, onmucaHHbBIE
BBIIIIE, XapaKTEePU3YIOTCSI OTHOCUTEIBHON HHTEHCUBHOCTHIO IO MEHBIeH Mepe 5%, mo mensieit mepe 10% wmmm
mo MmeHsIeit Mepe 15%. B mpyrom acmekre kpucrammmueckas ¢popma G xapakTepu3yeTcs 0 MEHbIIei mepe
TpeMsi, TI0 MEHBIIEH Mepe YeThIPhbMs, 10 MEHBIIEH Mepe IMThIO, 10 MEHBIIIEH Mepe 1IeCThI0, IO MEHbIIIEH Mepe
CEMbIO, 110 MEHbBIIIEH Mepe BOCEMBIO, IO MEHBIIEH Mepe JEeBATHIO, M0 MEHBIIEH Mepe ACCAThIO, TI0 MEHbIIEH
Mepe OIUHAAIAThI0, IO MEHBIIEH Mepe NBEHAAIaThI0 WM MO0 MEHbIIed Mepe TpuHaauarhio nukamu Ha [TP]]
npu yriax 20, Beiopanseix u3 3,6°, 8,9°, 11,0°, 12,6°, 14,5°, 15,4°, 16,3°, 18,4°, 20,2°, 21,8°, 23.4° u 25,4°,
26,8° u 34,2°. B npyrom BapHaHTe peaju3aliuy n300peTeHus: Kpuctamndeckas Gopma G xapakrepusyercs M-
kamu Ha [IPJ] mpu yriax 20, BeiOpannbix u3 3,6°, 8,9°, 11,0°, 12,6°, 14,5°, 15,4°, 16,3°, 18,4°, 20,2°, 21,8°,
23,4°,25,4°,26,8° u 34,2°.

B npyrom acriexte kpuctammueckas ¢popma G xapakrepusyercs audaxrorpammoit (ITP/1), mpakruuecku
Tako# ke, uro u audpaxrorpamma (I1P/]), nzobpaxennas Ha ¢ur. 4.

B onHOM acnekte kpuctayumueckast popma G xapakrepusyercs npoduinem JCK, npakTudeckn Takum xe,
yro u npoduias ACK, nzobpaxennsiii Ha ¢ur. 5. B wactHOCTH, KpHcTammmyeckas Gpopma G Ha npodune JCK
XapakTepu3yeTcsl TeMIlepaTypoi Hadana pasnoxkenus 215,4°C£2°C. B npyrom BapuaHTe peayM3anuil H3oodpe-
Tenus popma G Xapakrepusyercs Temneparypoi masnerus 217°C+2°C.

B onHoM acniexTe kpuctamumueckas popma G xapakrepuzyercst npopmiem TI'A, IpakTHYECKH TaKUM Ke,
gto u npodus TT'A, nzobpaxennsiit Ha ¢ur. 5. B gactHocTH, npoduias TI'A yka3piBaeT Ha TO, YTO KPUCTAIIIH-
geckas opma G mpencTaBisier coboit aHruapar.

[TpumensieMblii B JaHHOM JOKYMEHTE "aHTHApaT” 0O3Ha4YaeT, YTO KpUCTAIHIeckas popma MpakTHIECKU He
COJZICPKHUT BOABI B KPUCTAJUIMYECKON pelIeTKe, HallpuMep, COAEPKUT MeHee deM 1% 1o Macce, onpeaeIcHHBIH,
HarpuMmep, ¢ oMol aHanuza TT'A uinu Apyroro KOJIMYECTBEHHOTO aHAIHU3a.

B npyrom acriekre kprctaumdeckast popma G xapakrepusyercst criektpoM C-SIMP uist TBepIoro Tela, mpax-
THYECKU TaKUM e, YTO M M300pakeHHBIH Ha ¢ur. 6B. B oqHOM BapnaHTe peanusaimy H300peTeHHs! KpucTamye-
ckast popma G B TBEP/IOM COCTOSIHMM XapaKTepHU3yeTcss XMMHYECKUMH cauraMu ipu 147,0 ppm, 146,0 ppm w/unu
140,6 ppm Ha cnextpe C-SIMP. Ha criektpe (opmbl G H306pakeHO paciierieHie MUKa (IBOHHBIC CHIHAIBI) B
06/IaCTAX APOMATHUECKUX COEIMHEHHIT IPH CPABHEHHHU CO CIIEKTPOM pasperrensHoro C-SIMP, uto npesmnona-
raeT CyIIEeCTBOBAHHE JIByX HE3aBUCHMBIX MOJICKYJ B aCCUMETPUYECKOH eanHuIe. B npyrom Bapuante peannza-
MK H300peTeHHs KpucTauTueckas Gopma G XapakTepusyeTcsi XUMHUECKHMH CIBUraMH Ha crekrpe C-SIMP
JUTSI TBEPIOTO TeJa, N300paKeHHBIMU B Ta0I. 3.

B HEKOTOPHIX BapHaHTaX peasn3alliy H300peTeHNs, KpucTtaundeckas Gopma G UMeeT YUCTOTY 1O MEHb-
meit mepe 70%, 80%, 85%, 90%, 95%, 97%, 99%, 99,5% nunu 99,9%. Uucrorta dhopmbl G onpenensercs myTemMm
JISTICHUST MacChl KpucTaymmmaeckor ¢opMbl G B KOMITO3UITUH, coaepxkamieii coequaenne (R)-1-(tper-OyTwm)-N-
(8-(2-((1-meTnn-1H-mmupazon-4-mir)aMuHO ) TUpUMUIAH-4-11)-2-(0KceTan-3-un)-2,3,4,5-retparuapo- 1 H-
Oenso[clazenmuu-5-mn)-1H-1,2,3-Tpuazon-4-kapbokcamuaa, Ha OOIIYI0 MacCy COCTUHEHHS B KOMITO3UIIMU. B
OJTHOM BapHaHTe pealn3alii JaHHOTO M300peTeHHMs MpeUIoKeHa KOMITO3UIuS, coaepskamas coenunenue (R)-
1-(rper-6yTni)-N-(8-(2-((1-mernn-1H-nupazon-4-nia)aMuHO )TUpUMUINH-4-111)-2 -(OKCeTaH-3-11)-
2,3,4,5-terparunpo-1H-6en3o[ clazennu-5-nn)-1H-1,2,3-rpuazon-4-kapbokcamua, mpu4eM MO MEHBIIEH Mepe
70%, 80%, 85%, 90%, 95%, 97%, 99%, 99,5% unu 99,9% no macce coeTUHEHNUs] B KOMIIO3ULIUU MIPEACTABISET
co0oit kpucTamumueckyto Gpopmy G coenHEHUS.

B onmHOM BapmaHTe peann3anii JAHHOTO M300pETeHHS HPEAIOKEH CIOCO0 MOTyUeHHs KPUCTAILTIYECKON
dopmer G (R)-1-(Tper-OyTmin)-N-(8-(2-((1-metnin- 1 H-rpazomn-4-wmi)aMuHO TUpUMUATUH-4 -111)-2 -(OKceTaH-3 -
nn)-2,3,4,5-rerparuapo-1H-6en3o[clazenun-5-un)-1H-1,2,3-tpuazon-4-kapookcamuna. Takue crmocoObl BKITO-
4aloT, HampuMep, 00pazoBaHue KpucTaumueckoil popmbl G U3 cycnensuu, coaepxkariei (R)-1-(Tper-0yTwmm)-N-
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(8-(2-((1-meTmn-1H-ntmpazon-4-un)aMuHO ) TUpUMHINH-4-111)-2-(0KceTan-3-mn)-2,3,4,5-rerparuapo-1H-
6enzo[ clazenmu-5-1m1)-1H-1,2,3-1pnazon-4-kapbokcamua 1 nzonpormianerar (MI1An). B ogHoM BapuanTe peanusa-
UM M300peTeHHs CIoco0 BITIOYAST TepeMelnBaHue cycreH3nn, comepkarieid (R)-1-(tper-OyTmm)-N-(8-(2-((1-
MeTwi- 1 H-rmpazon-4-min)aMuHo ) mupuMuIuH-4-11)-2-(0kceTaH-3-mn)-2,3,4,5-retparunpo- | H-6en3o[ c|azenm-5-wm)-
1H-1,2,3-tpnazon-4-kapbokcamua u mzonponwianeTat (UITA) mpu MOBBIMIEHHOW Temrieparype (Hampumep, OT
30°C mo 70°C, ot 40°C no 60°C, ot 45°C o 55°C wm ipu 50°C) B Teuenue ot 1 yaca j0 1 Henenw, HanpuMmep, B
Teuenue 1 gaca, 2 yacos, 3 yacos, 4 gacos, 5 yacos, 10 gacos, 15 gacos, 24 yacoB M 48 4acos.

B anbTepHaTHBHOM BapHaHTE KPUCTALTHYECKYIO popMy G TOITydaroT COCOOOM, BKITFOUAIOIINM dTarbl (i) yaa-
JIEHHS] TI0 MEHBIIEH Mepe YacTH IUXJIOpPMETaHa ¢ MOMOIIBI0 IUCTHILULIINM M3 cMecH, coaepxkamed (R)-1-(tpet-
OyTi)-N-(8-(2-((1-metun-1H-mmpazon-4-nm)aMuHo ) upuMuAnH-4-1i)-2-(okceTan-3-mi)-2,3,4,5-retparuapo- 1 H-
oenzo[clazenmun-5-mn)-1H-1,2,3-Tpuazon-4-kapookcamu u auxiopMetaH; (il) JoOaBICHUS W30MPOIMIALICTATa
(UITAD) B cMmech; (iil) HarpeBaHus cMecH, coaepkarieid MITAL 10 MOBBIICHHOW TeMIiepaTypsl (HampuMep, oT
50°C no 70°C, ot 55°C nmo 65°C unu 60°C) ¢ mociaeayomuM OXJIaKAeHHEM 10 TeMIIepaTypsl, OJM3KOH K KOM-
HaTHOH (Hanpumep, 20°C) ¢ HeTbo IMOJTydeHUs CyCIIeH3uH, coaeprkaieit coenunenne nu UITAL; u (iv) Beiiesne-
HUE KpucTaummdeckoi opmel G u3 cycnen3un. B oqHOM BapuaHTe peann3anuy n3oopereHus stamsl (i) u (ii)
MIOBTOPSIIOT OAWH WM Oosiee pa3 (HampuMmep, [1Ba, TPH, YETHIPE MU IIATh pa3). B oqHOM BapmaHTe pean3anun
n3o0pereHus dtamnsl (i) U (ii) MOBTOPSIOT JO TEX IMOP, TOKA MPAKTHYECKH BECh NUXJIOPMETaH (HAIpUMep, IO
MeHbIei Mmepe 60%, o menbinel mepe 70%, mo menseit mepe 80%, mo meHbIIeH Mepe 90% wiTH Mo MeHbIIeH
Mepe 95% 1o o6remy) He OyneT ynaieH. B ogHoM BapuaHTe peann3anny H300peTeHHs HarpeBaHUE W OXJIaXKIe-
HUe Ha dTare (iii) MOBTOPSIOT OAWH pa3 WiIu Oojiee (Hampumep, Ba, TPH, YETHIPE, TSITh, NECATH, MATHAANATD,
JIBA/INATH pa3 wiu Ooee).

CrniemyeT moHMMaTh, 9T0 3HadeHust 20 Ha audpakrorpamme (ITP1) mis kpucTamummaeckoit GopMbl A 1 KpHCTAI-
maeckort popMel G HE3HAUUTEIEHO BapbHPYIOTCS OT OJTHOTO MpUOOpa K APYroMy W 3aBUCAT OT Pa3sIM4Mil B ITOATO-
TOBKe 00pa3oB. CienoBatenbHoO, MoJIokeHust MKoB Ha [1P/] wis kpucrammueckoit popMel A ¥ KPUCTaJUTHYECKON
dhopmbl G He clieyeT paccMaTprBaTh Kak abCONIOTHBIC, 1 OHH MOTYT BapbHPOBATHCS B Tipeaenax +0.2°,

Kaxk nmpenarmonaraercst B JaHHOM JOKYMEHTE, "TIpaKTHYecKH Takas xe nudpaxrorpamma (ITPJ]), uto u uso-
OpakenHast Ha ¢ur. 1", "npakTndecku Takas xe nudpakrorpamma (IIP), uro u uzoOpaxkenHas Ha dur. 4",
"IIpaKTHYECKN TaKast Jke, 9To M n3o0paxkeHHas Ha ¢ur. 3B" wmm "mpakTHyecku Takas ke, 4YT0 ¥ M300paKeHHas
Ha ¢ur. 6B" o3Havaet, uTo, AN Ieneil cpaBHEHM, 1o MeHbIeH Mepe 80%, mo menbmei mepe 90% wmmu 1o
MeHbIIe Mepe 95% nukoB, M300paxkeHHBIX Ha ¢ur. 1, ¢ur. 4, ¢pur. 3B u ¢ur. 6B, npucyrctBytor. Cnexyer
JOTIOTHUTEIBHO TIOHUMATh, YTO, JUIS IeNIel CpaBHEHHS, JOMYCKAIOTCS HEKOTOPHIE OTKJIOHEHUS B IOJO0KCHUSIX
IIMKOB OT TEX, KOTOpbIe n300paxeHs! Ha ur. 1 u ¢ur. 4, a umenHo +0,2°. AHaIOrHYHO, JUIS LeNel CpaBHEHNS,
JIOITyCKAIOTCS HEKOTOPHIE OTKIOHCHHS B IMOJOKEHHUAX MUKOB OT TEX, KOTOphIe HM300pakeHs! Ha ¢ur. 3B u
¢wur. 6B, a umenno 0,5 ppm.

[TpumensieMblii B JTaHHOM JTIOKyMEHTE TEPMHH "aJKHI" OTHOCHTCS K TIOJHOCTHIO HACBHIIIEHHOMY Pa3BETB-
JICHHOMY HJIM HEPa3BETBICHHOMY YTJIEBOJOPOIHOMY (pparMeHTy MoJieKynbl. [IpennodrurensHo, ankuia comep-
KHUT 0T 1 10 6 aToMOB yritepoaa wim oT 1 10 4 aToMOB yritepona. B HEKOTOPEIX BapHaHTax pearn3ain n3oope-
TEHHUS aJIKHJI COEPXKHUT OT 6 110 20 aToMOB yriiepoaa. TUHUHbIE IPUMEpPHI aIKHJIa BKIIOYAIOT, HO HE OTpaHuH-
BAIOTCSl IMH, METHJI, 3TWJI, H-IIPOTIWJI, H30TPOIIHJI, H-OyTHII, BTOP-OYTHII, N300y THII, TPET-OYTHII, H-IEHTHUII, H30-
TICHTHJI, HEOTIEHTHJI WJIN H-TE€KCHJL.

"AnKkeHu1" OTHOCUTCS K HEHACBHIIIEHHO! yIIIeBOAOPOAHON IpyMIe, KOTOpas SBIAETCS TMHEHHONW UM pa3-
BETBJICHHOH, M UMEET 0 MEHBIIEH Mepe OIHY YIVIEpPOA-YITIEPOAHYIO ABOMHYIO CBs3b. IIpennouTHTENEHBIMU
SIBIISIIOTCS aJIKEHWJIBHBIE TPYIIBI ¢ OT 2 10 6 aToMaMu yriiepoja. AJKEHWIbHbIE TPYMIbI coaepxar 1, 2 wunu 3
YTIEpOa-yIIepOIHBIE BOMHBIC CBA3M WM Oojee. [IpuMeprl amKkeHWIBHBIX TPYNIT BKIIOYAIOT STEHWJ, H-
MIPOTIEHWII, U30TPOTNIEHIIT, H-OyT-2-€HUJI, H-TEKC-3-€HII U TOMY ITOA00HOE.

" ATKAHWI" OTHOCHTCS K HEHACHIIIIEHHOH YTIIIeBOJOPOIHON TPYIIe, KOTOpas SBISETCS TUHSHHON WM pa3-
BETBJICHHOM, U MMEET 10 MEHbIIEH Mepe OAHY YIJIEPOJA-YIIIEPOJHYIO TPOHHYIO CBs3b. [IpenmodrurensHbIMU
SIBIISTFOTCSI QJTKUHWJIBHBIE TPYIIBI C OT 2 10 6 aToMaMu yriepoa. AJKUHWIbHBIE TPYIIBI coaepkat 1, 2 wium 3
YTIAEPO-yIICpOIHBIE TPOHHBIE CB3M WM Oosee. [IpuMepsl ajlKMHWIBHBIX TPYII BKIIOYAIOT STHHWJ, H-
NPONTUHMI, H-OyT-2-MHWI, H-T€KC-3-UHWI U TOMY NOZ0OHOE.

KonmuecTBo aTOMOB yriieposa B rpymnie B JaHHOM JOKyMEHTE YKa3bIBaeTcsl ¢ moMolibio npedukca "Cy ",
TZIe X ¥ XX TPeJICTaBISIIOT coboi 1enble yncia. Hanpumep, "C 4-ankun" npeacrasiseT coO0H aJKWIbHYIO TPYTI-
Iy, KOTOpasi COIEPKUT oT 1 10 4 aTOMOB yriepoa.

"T'anoren" nim "raxo" npencrasiseT codoit ¢rop, X10p, OpoM M HoJ.

[TpumensieMblii B JaHHOM NOKYMEHTE TEPMHUH '"TETEPOIMKIHI" OTHOCHUTCS K HACHIIIICHHON MM HEHACHI-
MICHHON, MOHOITMKJIMYECKOH WM OWUIMKINYECKON (HampuMmep, KOHICHCUPOBAHHOW, MOCTHKOBOW WIJIM CITHPO-
KOJIBIIEBOM CHCTEME) KOJIBIIEBOM cHCcTEME, KOTOpas COAEPKUT OT 3 1o 10 WiIeHOB KOJIbIa MK, B YACTHOCTH, OT 3
110 8 4JIEHOB KOJIbI[A, OT 3 0 7 YJE€HOB KOJbIA, OT 3 10 6 YiIEHOB KOJbLA WX OT 5 10 7 4IEHOB KOJIbIIA, UJIA OT
4 1o 7 4ieHOB KOJbIA, IO MEHBIIEH Mepe OAMH U3 KOTOPHIX MpeACTaBiseT coboil reTepoatom, u 10 4 U3 KOTO-
peIxX (Hampumep, 1,2,3 niam 4) IpeacTaBiIsiIoT co00H reTepoaToMbl, MPUYEM TeTEPOaTOMBI HE3aBUCUMO BHIOWpa-
ot u3 O, S u N, u npuuem C sBisercs okucneHHsM (Harrpumep, C(O)), N siBisieTcsl OKHCIEHHBIM (HarpuMmep,
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N(O)) nnm 4eTBEepTHYHBIM, U S sBISETCS HE00S3aTEIbHO OKUCICHHBIM JI0 CyNb(pOKcHaa WK cyibpoHa. HeHa-
CBIIIICHHBIC TETEPOIMKINICCKIE KOJIbIAa BKIFOUAIOT TeTepOaprIbHBIC KOJbLA. [I[pUMEHSIEMBI B TAHHOM JIOKY-
MEHTE TepMHUH '"TeTepoapui’ OTHOCUTCS K apOMaTHUECKOH S5-6-1ICHHON MOHOIMKJIMYECKON KOJIBIIEBON CHCTE-
Me, coaeprkamieit ot 1 1o 4 retepoaToMoB, He3aBUCUMO BbIOMpaHHBIX M3 O, S u N, 1 ipudeM N SIBJISICTCS OKHC-
neHHpIM (Hampumep, N(O)) Wi 4eTBEpTUYHBIM, U S SBISETCS HEOOS3aTENbHO OKUCICHHBIM J0 CYIb(OKCHIa
nm cyiabhoHa. B olHOM BapuaHTe peanu3anii H300peTeHUs TeTePOUKIII PEICTaBIsIeT co00i 3-7-uneHHoe
HACHIIIEHHOE MOHOIMKIINYECKOE WIN 3-6-1IeHHOe HACHIIIEHHOE MOHOIMMKINYIECKOE, 5-7-WICHHOE HACHIIIEHHOE
MOHOIIMKIIMIECKOE KOJBI0 WM 4-6-4JICHHOE HACHIIIEHHOS MOHOIMKIINYECKOe KONbI0. B omHOM BapmanTe pea-
JU3aIMA H300PETCHUS TETEPOLUKIII MPEICTABISLCT CO00H 3-7-4IeHHOE MOHOIMKINYECKOE WIH 3-6-UJICHHOE
MOHOIIMKITUTYECKOE, WIH 4-6-4JICHHOC MOHOIMKINYECKOE KOJBIO WM 5-7-4ICHHOE MOHOUMKIHYECKOE KOJBIIO.
B npyrom BapumaHTe peanu3aiiiii U300peTEHHS TETCPOIMKIIMII MPEACTABIACT CO00M 6-7-4JICHHOEC OMIUKIMYC-
CKOE KOJIBI[O. B eme omHOM BapuWaHTE pealu3aldd H300PETCHUS TETCPOLUKIMI MPEACTAaBIsICT coboil 4-7-
YIEHHOE MOHOIUKIHYCCKOE HEapOMaTHYECKOe KOJBI0. B Mpyrom BapuaHTe peaiun3alud H300pETCHUS TETepPO-
UK TIPEJCTABISACT COOON 6-8-UJICHHOE CIHMPO- WU OUIMKIMIECKOE KOJNBIO ¢ MOCTHKOBOH rpymmoi. ['ete-
pOLMKIMYecKas TpyIIa MPUCOSANHEHA K TeTEpoaToMy WIH aToMy yriepoaa. [IpuMepsl TeTeponuKINIOB BKITIO-
YaroT, HO HE OTPAHWYHBAIOTCS UMH, a3UPUANHIII, OKCHPAHWI, THUPAHWII, OKCa3UPUINHUI, a3eTHINHII, OKCeTa-
HIJI, THETAaHWI, TUPPOIUINHII, TeTPAaruapodypaHni, THOJAHII, UMHIA30IUANHIII, TUPA30IUANHII, OKCa30-
JUIAHAI, W30KCA30JIUINHWI, THA3OIUAWHWI, W30THA30IHINHUI, JUOKCONAHWI, TUTHOJIAHWI, OKCAaTHOJAHWI,
MUIEPUINHIUI, TeTPAaTHuAPOTHPAHII, THAHWI, TMHIIEPa3HHUI, MOPGHOIMHIWI, THOMOP(OIMHNI, AUOKCAHUI, IH-
THAHWJI, TPUOKCAHWI, TPUTHAHWI, a3eTaHWI, OKCEaHWI, THETIAHII, TUTHAPO(ypaHI, IMHATA30IHHII, TATHI-
POTHMPAaHWIT U TETEPOAPWIHLHBIC KOJBbIA, BKIIOYAs a3eTHJI, THATHI, MHPPOIWI, (ypaHui, THOGEHMI (MU TH-
9HUIT), IMAAA30JIHII, ITUPA30IIIII, OKCA30JIMI, H30KCA30IWII, THA30IIII, H30THA3O0IIII, (hypa3aHMI, OKCAIHA30IHI,
THAIAA30ITWII, TUTHA3OJIHI, TPHUA3OIWI, TETPA30JIWI, TUPUINHII, TUPAHWI, THOMHUPAHWI, TUPAZHHUI, TTHPUMHU-
JUHWJ, THPUIA3WHUI, OKCa3WHWJ, THA3WHWI, TUOKCUHWI, JUTUWUHWI, OKCATHAHWI, TPUA3HHUI, TETPAa3HHWUI,
A3CMUHIII, OKCSTTMHWII, TUATIMHII, JUA3CTTHHIUT ¥ THA3CTIHHIII, ¥ TOMY ITOJI00HOE.

[TpumensieMbIii B TaHHOM JIOKYMEHTE TEPMHUH ""KOHIIEHCUPOBaHHAs KOJbIIEBas CUCTeMA" MIPEICTaBISET CO-
0011 KOJIBIIEBYIO CHCTEMY, KOTOpast IMEET JBa KOJbIIA, KAXKABII M3 KOTOPHIX HE3aBUCHUMO BHIOpaH M3 KapOOIHK-
JIAJIA WIA TETePOLUKINIIA, TIPUIEM JIBE KOJBIEBBIC CTPYKTYPHI JCIAT JBa CMEKHBIX MUKIO00Pa3yIOMKUX aToMa.
KoHneHcupoBaHHas KOJIbLIEBAs CUCTEMA COACPKUT OT 9 70 12 4iIeHOB KOJIbIIa.

[IpumensieMblii B JAaHHOM JTOKYMEHTE TEPMHH "MOCTHUKOBas KOJbIIEBas cHCTeMa' TPEACTaBIIIET COOOM
KOJIBIIEBYIO CHCTEMY, KOTOpas MMeeT KapOOIMKINYECKOe M TeTePOLUKIMYECKOe KOJIBIO, MPUYEM JBa He-
CMEXHBIX aTOMa B KOJIBIIC COCTUHEHBI (COCTMHEHBI MOCTHKOM) OJTHUM HJIH OoJiee (TPEAMOYTHTEIBHO, OT OJIHO-
ro 10 Tpex) aromamu, BeiOpanHeiMU U3 C, N, O wiu S. MocTrkoBas KOJbIeBas CUCTEMa UMeeT OT 6 1o & dire-
HOB B KOJIBIIC.

[TpumensieMblil B TaHHOM JTOKYMEHTE TEPMHH 'CIIMPO-KOJIbIIEBas cucTeMa’ MpeacTaBisieT co00i Komblie-
BYIO CHUCTEMY, KOTOpas UMEET JBa KOJIbIA, KAXKIBIH M3 KOTOPHIX HE3aBUCHMO BBIOpaH M3 KapOOLMKIMIA WA
TETePOIUKIIIA, TIPUYEM JIBE KOJBIICBBIC CTPYKTYPHI MMCIOT OIWMH OOIIWI HnukiIooOpasyrommii atoM. Crupo-
KOJIBIIEBAs CHCTEMAa UMEET OT 5 10 8 UJICHOB KOJIbIIA.

B eme ogHOM BapuaHTe peanu3aniu N300pETeHHS TeTEPOIMKINI MPEACTABISET CO00H 4-6-UJIeHHBINH MO-
HOIIMKJIMYECKAN TeTeponukini. [Ipumepsl 4-6-1IeHHOW MOHOIMKJIMYECKON TeTEpOIUKINIESCKONH KOJBIICBON
CHCTEMBI BKIIOYAIOT, HO HE OTPAaHMYUBAIOTCS WMH, a3eTUAMHWI, TUPPOIUINHAT, TETparuapopypaHuI, THOIA-
HIJI, IMUATA30THINHIII, TAPA30IUIMHAT, OKCA30JIMINHIII, W30KCA30IUANHIII, THA30IUINHNI, W30THA30INIH-
HUJI, TUOKCOJIAHWII, TUTHOJIAHIII, OKCATHOJIAHWI, MUICPUANHII, TCTPATHIPOIIHPAHII, THAHWI, ITHIICPa3HHII,
MOP(GOIUHUI, THOMOP(OIMHWII, TUOKCAHWI, TUTHAHWI, TUTHAPO(YpaHUI, UMUNA30JIMHUII, TUTHAPOIUPAHWUII,
muppowi, GypaHw, THOGEHWT (MU THAHILT), UMUIA30JIAI, THPA30JIHI, OKCA30JIIII, U30KCA30IHI, THA3OIWII,
W30THA30IWIT, (Pypa3aHmI, OKCaAUA30IWI, THATUA3OIWI, TUTHAZOIIII, TPHA30JIWI, TETPA30II, TUPUIUHII, TTH-
PAaHWWI, THOMTUPAHWII, TUPA3HHWI, TUPUMUIMHII, TUPUIA3UHUI, OKCA3UHII, THA3UHII, THOKCUHII, JUTHUHII,
OKCaTHAaHWJI, TPHA3HHWI U TETPA3HHUIL

B npyrom BapuaHTe peanu3anuy H300pPETCHUS TETEPOLUKIMII MPEICTABISIET CO00M 4-6-4JIeHHBIH MOHO-
MUKITUIECKUH TeTepOoKIIL. [IpruMepsl 4-6-4IeHHON MOHOIMKINIECKONW TeTePOIMKINISCKON KOJBIIEBOM CHC-
TEMBI BKIIIOYAIOT, HO HE OTPAHWYHMBAIOTCS MMM, a3eTHIUHWI, MUPPOIMINHIUI, TeTParuapodypaHni, THOIAHNI,
UMHIA30JIUANHI, TAPA30IUINHAT, OKCA30IUIMHMI, W30KCA30IUIMHUI, THA3OIUIMHWI, H30THA30JUAWHUIL,
JTUOKCOJIAaHWJI, UTHOJAHWI, OKCATHONAHWI, MHICPUANHIII, TeTPATHAPOTIHPAHNI, THAHIII, TUIIEPAa3HHII, MOp-
(homuHMI, THOMOP(OIMHAT, JHOKCAHWI ¥ AUTHUHWI. B OIHOM BapmaHTe peann3anuy H300peTeHUs] HACHIICH-
HBIA 4-6-4JICHHBI MOHOUMKIMYCCKBIH TETEPOIMKIMI BKJIIOYACT, HO HE OTPAHUYHMBAIOTCA WUMH, a3CTUAMHUIL,
OKCETaHWII, MUPPOTUIUHII, TETPAruApOPyPaHUI, THONAHWI, IMUAA30IHIUHII, TUPA30IUAHNHIII, OKCA30JIHIH-
HUJI, U30KCA30JIHIUHII, THA3OIUAUHIII, U30THAZOIUANHIII, JUOKCOIAHUI, TUTAOJIAHII, OKCATHOAHWII, TTHIIC-
PUAMHWI, TETPAruAPOIIUPAHIIT, THAHW, TUICPA3UHILT, MOP(OIHHII, THOMOPG)OIMHII W TUOKCHHWI. B nmpy-
TOM BapHaHTE pealn3alluil H300PETCHUS HACHIIICHHBIA 4-6-YICHHBIN MOHOUMKIMYECKUI TeTCPOIUKIII TPEe-
CTaBISET COOOM OKCETAaHWII, TETPArHAPOPYPAHUIT WIH TCTPATHAPOTUPAHIUIL

[IpumensieMblii B JTaHHOM JOKYMEHTE TEPMHH "KapOOIMKIHMI"' OTHOCHTCS K HACHIIICHHBIM WM HEHACHI-
IIEHHBIM, MOHOIIMKJIMIECKAM WM OMIUKIMYECKUM YTIIEBOJOPOAHBIM IPyMIIaM U3 OT 3 10 7 aTOMOB YyIJIepoAa,
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ot 3 1o 5, 0t 3 10 6, 0T 4 10 6 MM OT 5 10 7 aTOMOB yryiepona. TepmuH "KapOOLUKIIMIT" OXBAaTHIBAET LUKIIOAI-
KWJIBHBIC TPYIIBI U apoMaTHdeckue Tpymmbl. TepMuH "kapOOUUKIHI" OTHOCHTCS K TIOJTHOCTBIO HACHIIIICHHBIM
MOHOIIMKIIMIECKUM, OUIIUKITHYECKIM M YTIIEBOJIOPOIHBIM CITUPO-TPYIIIIAM U3 OT 3 10 7 aTOMOB yrieposa, OT
3 o 6 aTOMOB yriepoja WiH OT 5 10 7 aTOMOB yriepoia. THIHIHbIE MOHOIMKIMYECKIE KapOOIMKINIeCKHe
TPYIIIBl BKJIIOYAIOT, HO HE OTPAaHMYMBAIOTCS MMM, IMKJIOTPOIII, IUKIOOYTHI, HUKIONCHTHI, ITUKIOTEKCHIL,
IUKJIOTENTIJI, IIMKJIOTIPOTICHIT, IIMKJIO0YTEHIII, IIUKIONCHTEHII, IIMKJIOTEKCEHMI, IIUKIIOTENTeHII, ITUKI00yTa-
JTUCHWI, [HUKIOTIEHTaJUCHN, [IUKJIOTEKCaAUCHIUI, IIMKIOTeNTaqueHI, (PEHMWT M IUKJIOTeNTaTpUueHWI. Tunmd-
HbIE OUIMKIMYECKHE KapOOIMKINYECKHE TPYIBI BKIIOYAOT OMIMKio[2.1.1]rekcun, Ounumkimo[2.2.1]renTw,
ourukino[2.2.1]renteHun, TpHuHKno[Z.Z.1.02’6]renTaHI/IJ1, 6,6-numetunouiukiao[3.1.1 Jrentun - wau ~ 2,6,6-
TpuMeTHnOonnukio[3.1. 1 rentun, ciimpo[2.2|nentanun u cnmpo[3.3|rentanmi. B ogHOM BapuaHTe peanu3aiiiu
n300peTeHNs KapOOLMKIMII TpeAcTaBiIsieT co00H 4-6-uIeHHBIH MOHOLMKJIMYECKHH KapOouukimwi. B apyrom
BapHaHTE peau3allii U300peTCHUS KapOOIUKIHI MPEICTABIACT CO00H 3-5-uICHHBI MOHOIMKINICCKUN Kap-
Oorukmi. B oHOM BapwaHTe pean3anuy H300peTeHUs KapOOUKIHI MpeacTaBiseT co00i Cy.¢-IIMKIOATKHIL.
B emre omHOM BapuaHTe peanu3aliyd H300pETCHUS KapOOIMKIMII IPEACTABISICT COOO0M IUKIOOYTHII, IIUKIIONCH-
THJT WIN TIAKJIOTEKCHIL.

B crmywasx, korma coequHEHHE, MPEATIOKECHHOE B JTAHHOM JOKYMEHTE, SIBISETCS JOCTATOYHO OCHOBHBIM
WA KUCJIOTHBIM IJisi 00pa30BaHMs CTaOMIBHBIX HETOKCHYECKUX COJIEH KHCIIOT MM OCHOBAHWH, IMOAXOISIINM
SBIISICTCS TIOJTyYeHHWE W BBEICHHE COCTUHEHMH Kak (papMameBTHUECKH MpueMieMbIx coiel. [Ipumepsr dapma-
HEBTHYECKH MPUEMIIEMBIX COJICH TPEACTaBIAIOT 000 OpraHMYecKie KICIOTHO-aIUTHBHBIE COJIM, 00pa30BaH-
HBIE C KHUCIIOTaMH, KOTOpPBIe 00pa3yioT (GU3NOJIOTHIECKH IPUEMIIEMBIN aHHOH, HAIIpUMep, TO3HMIAT, METAaHCYIIb-
¢onar, amerar, mWUTpaTr, MaJlOHAT, TapTpaT, CYKIWHAT, OeH30aT, ackopOar, O-KeTOTJyTapaT WIH Ol-
rimnepodocdat. Takxke MOTYT OBITH 00pa30BaHBI HEOPTAHUYECKUE COJH, BKITIOYAS THAPOXJIOPUIHEIC, CYIb(haT-
HBIC, HUTPaTHBIC, OMKapOOHATHBIC U KAPOOHATHEIC COJIH.

dapmareBTUIECKU MPUEMIIEMBIC COJIH MOTYYArOT ¢ MMOMOIIBIO0 CTAHIAPTHBIX METOUK, XOPOIIIO U3BECTHBIX
B JTaHHOH 00JaCTH TEXHUKH, HAIPUMEP, TIOCPEICTBOM PEaKIMU TOCTATOYHO OCHOBHOTO COCIUHCHUS, & IMECHHO
aMHHa, C TOAXOJIICH KUCIOTOH, ¢ MOTYYCHHEM (PH3HONIOTHICCKH MPUEMIIEMOro aHWOHA. Takke MOTyT OBITh
MOJYYCHBI COJTU KapOOHOBBIX KUCIOT C MICIOYHBIM METAIUIOM (HAIpUMEpP, HATPUEM, KaJIHEM FIIH JTUTUEM) WA
IIETI0YHO-3eMEIbHBIM METAJUIOM (HalpuMep, KabIIEM).

dapmaneBTHIECKN NMPUEMIIEMbIE OCHOBHO-aJAUTUBHBIE COJIM MOJTyJal0T W3 HEOPTaHWIECKUX U OpraHude-
ckux ocHoBaHUI. ColM M3 HEOPTaHWYECKIX OCHOBAHWH BKITIOYAIOT, HO HE OTPAHWYIMBAIOTCS MU, COJH HATPHUA,
KaJWs, JTUTUS, aMMOHUS, KanbIus win MarHus. Colld, TIOTy4eHHBIE U3 OPTaHNYECKUX OCHOBAaHWN BKITIOYAIOT, HO
HE OTPAHWYHBAIOTCS UMH, COJIM MEPBUYHBIX, BTOPUIHBIX WM TPETHYHBIX aMHHOB, & IMEHHO aJKWJIAMUHBI, IH-
ANKWJIAMHHBL, TPUAIKWJIAMHHBL, 3aMEIIeHHbIC aJKMIaMUHBI, TH(3aMEIICHHBIA aJKWII)aMUHBI, TPH(3aMeIIeHHBIN
QNKWI)aMUHBI, QIKCHWIAMUHBI, JIHAJIKCHUJIAMUHBI, TPHUAIKCHWIAMUHBI, 3aMCIICHHBIC AIKCHUIAMUHEI,
J(3aMeIIeHHBIN AJIKCHIT)aMUHEI, Tpu(3aMeIIeHHBIT AJKCHII)aMUHEI, UKJIOATKATIAMUHBI,
J(IUKIIOATKII )aMUHBI, TPHU(IUKIOANKII)aMHUHbBI, 3aMEIICHHBIC ITUKIOANKWIAMUAHBI, TU3aMCIICHHbBIC THKII0AN-
KWJIAMUHBI,  TPHU3aMEIICHHBIC  [HKIOATKWIAMHUHBI,  IMKIOATKCHIIAMHUHEI,  JU(IMKIOATKEHILIT)aMUHBI,
TpU(IIUKIOATKCHUI ) aMHUHBI, 3aMEIICHHBIC TUKIOANKCHWIAMUHBI, TU3aMCIICHHBIC UKIOATKCHUITAMUHBI, TPHU3a-
MeIIEeHHBIE IIIKIOATKEHIIAMUHBI, apUIaMUHBI, JHAPHJIAMHUHBL, TPHAPIJIAMHUHBL, TeTEPOAPIIIAMIHBL, TUTETEpOa-
PUJIAMHHBI, TPUTETEPOAPMIAMUHBI, TETEPOIUKIOANKIIAMAHBI, TUTETEPOIUKIOATKIIIAMUHEI, TPUTCTEPOIHKIIO-
ANKWJIAMHHBI WJIM CMEUIaHHBIC TU- U TPHAMUHBI, IPUYEM 10 MEHBIICH Mepe /1Ba 3aMECTHTENS B AMHUHE SBIISIOT-
CSl pa3HBIMHU M TIPEJICTABIIAIOT COOOHN aJIKMI, 3aMEIIEHHBIN aJIKI, aIKSHI, 3aMEIICHHBIN aTKeHII, ITUKIIOATKIII,
3aMEMICHHBIA IMKJIOATKIII, IUKIIOATKSHHI, 3aMEIIEHHBIN UKIOATIKCHNI, april, TeTEPOAPIIT HITH T€TEPOIHKIIO-
ankwiI U ToMy mogoOHoe. Taroke BKIIOYEHBI aMHHBI, B KOTOPBIX /1Ba MJIM TPH 3aMECTHTENS BMECTE C a30TOM
aMHUHa 00pa3yIOT IeTePOIUKIOATKIBHYIO HITH TeTepOapwibHYI0 rpyniny. HeorpaHuunBaromuye npuMepsl aMmu-
HOB BKIIIOYAIOT H30NPONUIAMHUH, TPUMETHIIAMHH, IMATHIAMHH, TPU(M30MPOIII)aMUH, TPHU(H-IPOIUI)aMUH,
JTaHOJIAMUH, 2-TUMETHIAMAHOATAHO, TPUMETAMUH, JTU3WH, apTUHUH, TUCTUIWH, KOPCHH, IPOKauH, ruapaba-
MUH, XOJHUH, OCTaWH, 3TWICHIMAMUH, TIIOKO3aMHH, N-alKWITTIOKAMHUHBI, TCOOPOMUH, ITypUHBI, MHIICPA3HH,
MUIEePUINH, MOPPOIHH Wi N-3THIMUIICPUIUH U TOMY 0J00HOE. [10Je3HBIMU SBISIOTCA U IPYTHE MPOU3BOJI-
HBIC KapOOHOBBIX KHCJIOT, HAPUMEpP, aMUIbI KapOOHOBBIX KHCJIOT, BKJIFOUYAs KapOOKCAMHU[IBI, HU3IINE aTKUI-
KapOOKCAMHIBI WITH THATKHIIKAPOOKCAMUIBI M TOMY MTOTI00HOE.

CoennHeHHs WIH UX (hapMalleBTHYECKH MTPUEMIIEMBIEC COJIH, OMMUCAHHBIC B JAHHOM JOKYMEHTE, COJepKaT
OIIH WK 00JIee aCCHMETPUYECKUX IIEHTPOB B MOJIEKyJIe. B COOTBETCTBIY C TAHHBIM PACKPBITHEM TIOIPAa3yMeBaeTCsl,
41O JII00asi CTPYKTypa, KOTOpasi HE YCTAaHABIIMBACT CTEPEOXHMIIO, OXBATHIBACT BCE PA3IMUHBIE CTEPEOM3OMEpHI (Ha-
TIpUMeEp, THACTEPEOMEepPhl M SHAHTHOMEPHI) B UUCTOH MM TPAKTHYECKH YUCTOH (hopMe, a TakKe X CMECH (2 IMEHHO
paleMHUYECKIe CMECH FJTA SHAHTHOMEPHO OOOTAIIeHHBIC CMECH). B TaHHOM 00J1acTH TEXHUKH XOPOIIO M3BECTHO KaK
TIOJTyYHTh TAKHE ONTUYCCKU aKTHBHBIC (DOPMBI (HATIpHMED, Pa3ICIICHUEM PAI[EMITIECKUX (POPM C TIOMOIIBEO METOHK
TIOBTOPHOM KPHUCTAIUTU3AINH, CHHTE30M M3 ONTHYCCKU aKTHBHBIX UCXOIHBIX MAaTCPUAJIOB, XUPATLHBIM CHHTE30M HIIH
XpOMAaTorpa)UuecKUM pa3IelICHUEM C IIOMOIIIBIO XUPATEHOIN HEMOABKHOH (ha3b).

Ecmu onpeneneHHbII cTepeon3oMep COCTUHEHUST 0003HAYCH Ha3BaHUECM WJIH CTPYKTYPOU, TO CTEPEOXUMHU-
YyecKasl YUCTOTa COeTUHEHUH cocTaBisieT mo MeHblei mepe 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%,
97%, 99%, 99,5% wimm 99,9%. "CrepeoxuMudeckass YUCTOTa" 03HAYAET MACCOBBIN MPOIICHT LIEJIEBOTO CTEPEO-
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M30Mepa 10 OTHOIICHHIO K 00beIMHEHHOI Macce BceX CTepeOn30MEpOB.

Ecnu onpeneneHHbI SHAHTHOMEP COEAMHEHUSI 0003HAYECH HAa3BaHHEM HIIM CTPYKTYPOH, TO CTEPEOXHMHU-
JecKas YUCTOTa COeTUHEHUH cocTaBisieT mo MeHbIer mepe 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%,
97%, 99%, 99,5% wm 99,9%. "CrepeoxuMuyeckas YUCTOTA" 03HAYAET MACCOBBIM MPOIICHT IIEJIEBOTO SHAHTHO-
Mepa 10 OTHOIICHHIO K 00bETUHEHHON Macce BCEX CTEPEON30MEPOB.

Ecim crepeoxumust pacKpBITOTO COSANHEHHUS MMEET Ha3BaHWE WM 0003HAa4YeHA CTPYKTYpOM, a Ha3BaHHAS
i 0003HaUeHHAsI CTPYKTypa OXBaTBHIBaeT Ooiee OJHOTO cTepeon3oMepa (HampuMep, Kak B CiIydae JHacTepeo-
MEpHBIX Tap), MOAPa3yMeBaeTCs, YTO BKIIOUYEHBI OJWH W3 OXBATHIBAEMBIX CTEPEOM30MEPOB WM JIF00ast cMeCh
OXBaTBIBAEMBIX cTepeon3oMepoB. ClieayeT OMOTHUTEIBHO TOHUMATh, YTO CTEPEON30MEpPHasl YUCTOTAa Ha3BaH-
HBIX WIM 0003HAYCHHBIX CTEPCOM30MEPOB COCTABIsAET MO MeHbIned mepe 20%, 30%, 40%, 50%, 60%, 70%,
80%, 90%, 95%, 97%, 99%, 99,5% wunu 99,9%. CrepeoxuMuyeckas YACTOTa O3HAUAET MACCOBBIM MPOLEHT Iie-
JIEBBIX CTEPEOM30MEPOB, OXBATHIBAEMBIX Ha3BaHMEM WIIM CTPYKTYPOH, O OTHOLICHUIO K 0OBEIUHEHHOW Macce
BCEX CTEPEOM30MEPOB

Ecnu nieneBoe coepnHenne MMeeT Ha3BaHUE WM 0003HAYEHO CTPYKTYPOH 0e3 ykazaHHs CTEPEOXUMUH,
COCIMHEHHE WMEET OIUH XHPAIbHBIA IEHTp, CISAyeT NOHHUMATh, YTO HAa3BaHHE M CTPYKTypa OXBaTBHIBAIOT
OIIMH PHAHTHOMEP COCIMHEHHS B YUCTOM WM MPaKTHYECKH YUCTOH (opme, a TaKkKe ero cMecH (a IMEHHO, pa-
[EMHYECKHE CMECH COCIMHEHUS U CMeCH, 00OTaIIeHHbIe OJHIM HAHTHOMEPOM IO OTHOIIEHHIO K €r0 COOTBET-
CTBYIOIIEMY ONTHYECKOMY H30MEPY).

Ecmu neneBoe coemHeHNEe UMEET Ha3BaHUE WM 0003HAYCHO CTPYKTYPOIl Oe3 yKa3zaHHS CTEPEOXUMUH, U,
HaIpUMep, COSANHEHNE MMEEeT 0 MEHBIIEH Mepe IBa XHPaJbHBIX IIEHTPA, CIIEAYyeT MOHMUMATh, 9TO Ha3BaHHE
WM CTPYKTYpa OXBaThIBAIOT OJJMH CTEPEOM30MEpP B UUCTOH MM MPAKTHYECKH YHCTOH (opMe, a TaKKe ero cMe-
cH (a IMEHHO, CMECH CTEPEON30MEPOB M CMECH CTEPEH30MEPOB, 00OTAIIEHHBIE OJJTHUM HJIH OoJiee CTepeon3oMe-
paMH 110 OTHOLIEHUIO K APYroMy(HM) cTepeon3omMepy(am)).

PackpeIThle COEMHEHHMS CYIIECTBYIOT B TAyTOMEPHBIX (hOpMax MM CMECSAX, M PACCMATPUBAIOTCS M30JIU-
POBaHHBIE OT/ENBHBIE TayTOMEPHI. [lONONMHUTENIEHO, HEKOTOPBIE COSANHEHUS MTPOSIBISIIOT HOIUMOPdU3M.

B omHOM BapmaHTe peanu3anMy H300PETCHUS COSAWHEHHS IO M300pPETEHHIO WM UX (apMaIleBTHIECKH
MIpUEMJIEMBIE COJIU COZIEPIKaAT JEHUTEpHil.

Jlpyroii BapHaHT peanu3aiii U300peTeHHs MPeaAcTaBIseT coboi (hapMaleBTHIECKYI0 KOMITO3HUITHIO, CO-
JIep KaITyIo 10 MEHbBIIEH Mepe OAHO COSANHEHHE, ONMMCAHHOE B JAHHOM JOKYMEHTE, N ero (hapMaIleBTHIECKH
MIPUEMIIEMYIO COJIb, ¥ TIO MEHBIIEH Mepe OUH (hapMaIrleBTHIECKH TPUEMIIEMBI HOCHUTEI.

CoennHeHHs WM UX (HapMaleBTHUECKH MIPHEMIIEMbIC COJIH, OITMCAHHBIC B JTaHHOM JOKYMEHTE, IPHMEHS-
I0TCS JUIl YMEHBILICHUSI aKTHBHOCTH Btk, mim BiImMsHHMS MHBIM cOCOOOM Ha CBOWCTBa W/min noseaeHue Btk,
Harpumep, cTabmIbHOCTB, (GOCHOPHINPOBaHNE, AKTUBHOCTh KUHA3bI, B3aUMOJICHCTBYS C JPYTrMMHU IIPOTEHHAMH,
¥ TOMY HIOT0OHOE.

B HekoTOpBIX BapMaHTax peanu3aly JaHHOTO W300pETeHUs MPeAIoKeHBI CHOCOObI yMeHbIICHUs (ep-
MEHTaTUBHOHM akTHBHOCTH Btk. B HEeKOTOpBIX BapmaHTax peanu3aliy U300pETEHHs TaKHe CIOCOOBI BKIOYAIOT
KoHTakTHpoBaHue Btk c adexTuBHBIM KoMMyecTBOM MHrHOMTOpa Btk. CnemoBaTtensHo, B JaHHOM H300peTe-
HHUH JIOTIOJTHUTENFHO TPEIOKEHBI CTIOCOOB MHTMOUPOBaHUs (hepMEHTaTHBHON akTHBHOCTH Btk myTem KoHTak-
tupoBanus Btk ¢ marn6uropom Btk mo naHHOMY H300peTEHHIO.

B oxHOM BapmaHTe peaym3aiiii U300PETEHUS TPEA0KEH CIOCO0 JICUEHUS pacCTPONCTBA, Pearupyromero
Ha uHTHOMpoBanue Btk y cyObekTa, BKIIOYAIOMNN BBEIEHHE YKa3aHHOMY CYOBEKTY 3P PEKTUBHOTO KOJIMYECTBA
110 MEHBIIEH Mepe OJHOTO COCIMHEHUS, OMUCAHHOTO B JAHHOM TOKYMEHTE, WIH €T0 (papMarieBTHIeCKH PHEM-
JeMoii conu.

B onHoOM BapmaHTe peanm3anuy H300peTEHUs MPENOXEHBI CHOCOObI JICUCHHsI ayTOMMMYHHBIX 3a00JeBa-
HHH, BOCIIAJINTENLHBIX 3a00J1€BaHUI U paka y CyObeKTa, Hy>KIAIOIETocs B 3TOM, BKIIOYAIONIUI BBEJCHUE YKa-
3aHHOMY CyOBeKTy 3(h()EeKTHBHOI'O KOJIWYECTBA 110 MEHBIIEH Mepe OJTHOTO COSAMHEHUsI, ONMCAHHOTO B JaHHOM
JOKyMEHTE, WX ero (papMaleBTHIECKH ITPUEMIIEMOH COJIH.

TepmuH "ayToMMMYHHBIE paccTpoiicTBa" BKIIOUaeT 3a00JIeBaHUs WM PAacCTpOMCTBa, BKIIOYAIOLINE He-
aJICKBATHBI IMMYHHBIH OTBET Ha HATUBHBIC aHTUTEHBI, @ UMEHHO OCTPBINA paccesHHbIN dHIedamomuenut (OP-
OM), Gone3Hb AIMCOHA, 0YaroBYIO ajionenuto, cuaapoM antudochommuaasix antuten (CAA), ayTonMMyH-
HYIO0 TEMOJINTHIECKYIO aHEeMHIO, ayTOMMMYHHBIN TenatuT, Oyme3nsnii memdurons (BIT), menwakuio, nepmaro-
MHO3UT, caxapHblii auabder 1 Tuma, cuaapoMm ['ymnacTiopa, 6onesns [peiiBca, cunapom ['mitena-bappe (CI'B),
6one3np XamrmMOTO, MAMONATHYECKYI0 TPOMOOIHTONCHHYECKYIO ITypITypy, KPacHYIO BOJYaHKY, CMEIIaHHOE
3a00JIeBaHNE COCMHUTENFHBIX TKaHEH, PACCeSTHHBIA CKIIEP03, MHACTCHHUS I'PABUC, ITy3BIPUYATKy OOBIKHOBEHHYIO,
NEPHAIIMO3HYIO0 aHEMHIO, MOJIMMHO3UT, IEPBUYHBIA OMIHapHbI Uppo3, cuHapoM lllerpena, BucouHbIi apTe-
puMt ¥ rpanynemaro3 Berenepa. Tepmun "BocmanuTeabpHble 3a00eBaHus" BKIIIOYAeT 3a00I€BaHUS U PacCTPO-
CTBa, BKIIIOYAIOIINE OCTPBIE U XPOHMYECKHE BOCIIAJICHNS, & UMEHHO, alIEPTHH, aCTMY, IIPOCTATHT, IIIOMEpYJIo-
Hedpur, BocraseHne TazoBbix opranoB (BTO), BocnamurensHoe 3a0oneBanne kumednuka (B3K, nampumep,
Oosie3np KpoHa, s3BEHHBIH KOJHT), pernep(y3HMOHHOE IOBPEKACHHE, PEBMATOMIHBIM apTpPHUT, OTTOPIKECHHUE
TpaHCIUTaHTaTa U BaCKYJUT. B HEKOTOPHIX BapHaHTaX pealn3alliy JaHHOTO N300pETeHHs NPEI0KEHbBI CIOCOOBI
JIeYeHHsI PEeBMAaTOUIHOTO apTPUTa WM BOTYAHKH. B HEKOTOPBIX BapHaHTAX pealu3alliii JaHHOTO H300peTeHHS
TIPEIIO’KEHBI CTIOCOOBI JISYEHUS PAaCCEIHHOTO CKIIepO3a.
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Tepmun "pak" BKIIO9aeT 3a00JI€BaHKS WIH PacCTPOICTBA, BKIOYAIOIINE aHOMAIBHBIH POCT W/UITH TIPOJIH-
(epalmio KJICTOK, & UMEHHO TJIHOMY, PaK IIMTOBHIHOM >KEJe3bl, paK MOJIOYHOH >Kelle3bl, paK JErkoro (Hampu-
MEp, MENKOKJIETOUHBIH paK JIETKOTO, HEMEIKOKIETOUHBIN PaK JIETKOT0), paK >KeyIKa, JKeIyIO4YHO-KUIICUHbIE
CTPOMaJIbHBIE OITYyXOJIH, PaK MOKEIYIOUHON KENE3bl, PaK KEIIHBIX MPOTOKOB, PaK SIMYHKUKA, paK 3HIOMETpPHS,
paK MpeAcTaTeNbHON JKeNIe3bl, TOYEeYHO-KIETOUHBIN pak, TUM(OMy (HaIlpuMep, aHANIACTHIECKYIO KPYITHOKIIE-
TOYHYIO JIMM(OMY), JeHKo3 (HarpuMep, OCTPBHIA MHEIOJIEHKO3, T-KIIETOUHBIN JIEHKO3, XPOHMIECKUN JTUMQOIHTap-
HBIH JIEHKO3), MHOJKECTBEHHYIO MHEIIOMY, 3JI0KaYE€CTBEHHYIO ME30TEIHOMY, 37I0KaYECTBEHHYIO MEJIAHOMY H PaK TOJI-
CTOM KHUIIIKH (HArpuMep, KOJOPEKTAIHLHBINA pPak ¢ BHICOKOM MHKPOCATEIUIMTHOH HECTaOWMIILHOCTHIO). B HEKOTOPHIX
BapHaHTaX peal3aliy JaHHOTO H300peTeH s MPEUIOKEHBI CIIOCOOBI JICYSHNS JICHKEMUH WITH JIAM(OMBIL.

[TpumensieMble B JaHHOM JOKYMEHTE TEPMHHBI "CyOBEeKT" WM "ManueHT" UCTOb3YIOTCS KaK CHHOHUMBI,
U TI0Jjpa3yMeBaloT MIICKOIHTAIONIEe, HyKAaloleecs: B JCUCHNH, HallpUMep, JOMaIIHUX >KUBOTHBIX (Harpumep,
co0aK, KOTOB U TOMY IT0OI00HOE), CEIbCKOXO035IICTBEHHBIX )KUBOTHBIX (HAaIlpUMep, KOPOB, CBHHEH, KOHEH, OBell,
KO3JIOB M TOMY ITOJIOOHOE) W J1a0OPAaTOPHBIX XMBOTHBIX (HAIPUMEp, KPbIC, MBIIIEH, MOPCKHX CBHHOK M TOMY
nogo6Hoe). Kak npaBuiio, cyOBeKT npecTaBisieT co00i uelloBeKa, HyKIAIOIEerocs B JICYCHUH.

[TpumensieMbIii B TaHHOM JOKYMEHTE TepMUH "JedeHne" OTHOCHUTCS K TOMyYEHHIO TIeJIEBOTO (hapMaKoJIo-
TUYECKOTO W/WIH PHIINOJIOTHYECKOTO 3 dekra. DPDEKT SIBIICTCS TEPaeBTUIECKUM, YTO BKIIOYAET JOCTHXKE-
HHE, YaCTUYHO WJIM TPAKTUIECKH ITOJHOCTBIO, OJHOTO WK 00JIee U3 CIEAYIOMINX PE3yIbTaTOB: YACTUIHOTO HIIH
MOJIHOTO YMEHBIICHUS CTENCHM 3a00JI€BaHMSA, PACCTPOICTBA WM CHHAPOMA; YMCHBLICHHUS WM YITydIICHHS
KIIMHUIYECKOTO CHMIITOMa WIIM TIOKa3aTells, CBSI3aHHOTO C PAacCTPOICTBOM; WM 3aMEIJICHUS, HHTHOMpPOBaHHA
WIIN YMEHBILICHUS BEPOSTHOCTH MPOrPECCUPOBAHNS 3a00/1€BaHNs, PACCTPONCTBA HIIM CHHAPOMA.

D¢ dexTrBHAS 1032 COCTUHEHMS, TIPEIUIOKECHHOTO B JAHHOM JOKYMEHTE, I ero (hapMareBTHYECKH MpH-
eMJIEMOH Con, BBOIUMAs CyOBeKTy, cocTaBiseT ot 10 Mkr 1o 500 mr.

BBeznenue coenHEHNs, OTMCAHHOTO B JAHHOM JIOKYMEHTE, HJIH €ro (apMarieBTHUeCKH NPUeMIIEMON COJH,
MJICKOITUTAIOIIEMY BKJIIOYACT JII000H MOIXOISIINKA CIIOocO0 J0CTaBKH. BBeneHHe coeqUHEHHMs, OINMCAHHOTO B
JAHHOM JIOKYMEHTE, WJIM €ro (apMareBTHUECKH NMPUEMIIEMOH COJM, MJIEKOIUTAIONIEMY BKJIIOYAaeT BBEIICHHE
COEIMHEHUs, ONMMCAHHOTO B JAHHOM JOKYMEHTE, WM €ro (apMaleBTUUECKH NMPUEMIIEMOM COIM MIICKOITUTAO-
IIEMYy MECTHO, PHTEPalbHO, MapeHTEPaNbHO, TPAHCAEPMAIBEHO, TPAHCMYKO3aJIbHO, MOCPEICTBOM HHTAISIINY,
MHTPALICTEPHATIBHO, MUY PaTbHO, HHTPABATNHAIBHO, BHYTPUBEHHO, BHYTPUMBIIIECYHO, MOJKOXKHO, HHTPAAEp-
MaJIbHO MJIM MHTPaBUTpEaNbHO. BBeieHNe coeAnHEHNs, OIMMCAHHOTO B JAHHOM JIOKyMEHTE, HIIH €ro (hapMales-
THYECKH NPUEMIIEMOH COJIM MIIEKOITUTAIOIIEMY TaK)Ke BKIIFOUAECT BBEJCHUE MIICKOIHUTAIOIIEMY COCIUHEHUS Me-
CTHO, SHTEPAJbHO, NMAPEHTEPANTbHO, TPAHCIEPMAIbHO, TPAHCMYKO3aIbHO, MTOCPEACTBOM HMHIAIALUH, HHTPALU-
CTEPHAIBHO, SMHIYPaIbHO, HHTPaBarMHAIBHO, BHYTPUBEHHO, BHYTPHUMBIIIEYHO, OAKOXXHO, MHTpaJepMalIbHO
WM UHTPABUTPEAIbHO, KOTOPOE META0ONN3UPYET B MM Ha MOBEPXHOCTH TeJla MIIEKOITUTAIOIIETO JI0 COCIHHE-
HHS, OIIMCaHHOTO B JAHHOM JIOKYMEHTE, HJIH €ro (hapManeBTHIECKU MPUEMIIEMOIT COJIH.

CrenoBaTebHO, COSMHEHNE WIN ero (hapManeBTHIECKH ITpHeMIIeMasi COJlb, ONMCAaHHBIC B JaHHOM JIOKY-
MEHTE, BBOASAT CUCTEMaTHYECKH, HalpUMep, OpajibHO, B KOMOMHAINH C (hapManeBTHYECKU ITPUEMIIEMBIM HOCH-
TeJleM, @ IMEHHO MHEPTHBIM pa30aBUTENIeM MM YCBOSIEMBIM CheIOOHBIM HOCUTEIEM. VX 3aKIIIOUaloT B JKelaTh-
HOBBIE KaIICYJbl C TBEPAOH MM MSTKOW 000JIOUKOH, CIIPECCOBBIBAIOT B TAOJIETKH HIIM HETIOCPEICTBEHHHO BBO-
ST c enoi manueHTta. sl opaJbHOTO TEPANeBTUYECKOTO BBEJCHUS COEAMHEHHE WM €ro (hapMaleBTHIECKU
HMPUEMIIEMYIO COJIb, OTINCAHHBIC B JAHHOM JOKYMEHTE, OOBEIUHSIOT C OJHUM MM 0O0Jee BCIIOMOTaTeIbHBIM Be-
IIECTBOM U NIPUMEHSIOT B BUZIE IPOTJIATBIBAEMbIX Ta0JIETOK, OYKKaJIbHBIX TAOJIETOK, MACTHIIOK, KalCyJl, HACTOEK,
CYCITIEH3HUH, CHPOIIOB WM KaIcyl ¥ ToMy nofo0Hoe. Takne KOMIO3UIUK U NIpenapaThl JODKHBEI COIEPKaTh 0

MeHblIed Mepe okoio 0,1% akTuBHOTO KOMIIOHEHTa. [IpolieHTHOe conlepkaHre KOMITO3UIMH U IIpernapara,
KOHEYHO K€, MOKET BapbHPOBAThCS, U, KAK MIPABUIIO, HAXOIUTCS B JUAINa30HE OT OKOJIO 2 10 okoJio 60% mac. oT
KOHKPETHOH €IMHUYHON JIeKapcTBeHHOH (opmbl. KonmnuecTBo aKTHBHOTO COETMHEHHS B TAKOH T€paleBTUUECKH
TIOJIE3HON KOMIIO3HUIIMN SIBIISIETCS] TAKMM, YTOOBI OJIYYUTH YPOBEHb 3P PEKTHBHON JO3UPOBKH.

TabneTku, MaCTHUIIKH, MUITIONH, KAIlCYJIbl U TOMY M000HOE BKIIFOYAIOT CIeIylIee: CBA3YIONee, a MMEHHO
TparakaHTOBYIO KaMe/lb, T'yMMHapaOuK, KyKypy3HbIH Kpaxmai WU KeJIaTHH; HAallOJHUTENb, 3 IMEHHO JAMKAJb-
s (ocdar; CpeACTBO MM yIYHIICHHS pacliaJlaeMOCTH TablIeTOK, a HMMEHHO KyKypy3HbIH Kpaxmal, KapTo-
(henpHBIA KpaxMall, aIbTHHOBYIO KHCIOTY M TOMY MOJOOHOE; CMa3bIBAIOIIEE CPEICTBO, @ UMEHHO CTeapaT Mar-
HUST; W [IOJCIIACTHTEINb, 8 HIMEHHO, CaXxapo3y, GPyKTo3y, JaKTO3y WM aclapTaM; MK apoMaTH3aTop.

AXTHBHOE COEIMHCHHE TaK)XK€ BBOAAT BHYTPUBCHHO MM BHYTPHOPIOIIMHHO C MOMOILIbIO MH(Y3HH HIH
UHBEKINU. PacTBOPHI aKTUBHOTO COEIMHEHMS WIIN €TO COJIEH TOTOBSIT B BOJIE, HEOOSI3aTENbHO CMEIIAHHOH C He-
TOKCHYHBIM ITOBEPXHOCTHO-AKTUBHBIM BEILIECTBOM.

TunuuHble GapManeBTHYECKUE JIEKAPCTBEHHBIEC (POPMBI TSI HHBEKLUH WM WHQY3UH BKIIIOYAIOT CTEPUIIb-
HBIE BOJIHBIC PACTBOPHI MJIM AMCIIEPCUH, WIIN CTEPHIIBHBIEC TTOPOIIKH, COJIepIKaINe aKTUBHBIM UHIPEINCHT, ajaIl-
THUPOBAHHBIE JJISI HKCTEMIIOPAIHLHOTO IIPUTOTOBIICHNSI CTEPHIIBHBIX HHBEKIIMOHHBIX MM MH()Y3HOHHBIX PacTBO-
poB K auctepcuil. Bo Beex cimydasx KOHedHast JIeKapCTBEHHast (popMa JOJDKHA OBITh CTEPHIBHOMU, XKHUIKOH 1
CTaOMJIBHOW B YCJIOBHUSIX IPOM3BOJICTBA M XPAHCHHUSI.

CrepuiibHbIE HHBEKIIMOHHBIE PACTBOPHI MOJIyYaroT ITyTEM BBEICHUSI aKTHBHOTO COEIMHEHHS B HEOOXO/AH-
MOM KOJIMYECTBE B MOJIXOJAIINI PACTBOPUTEID C PA3IMUHBIMU APYTMMHU HEOOXOIMMBIMH WHIPEAUCHTAMH, TIe-
pEUHCIEHHBIMH BBIIIE, C TIOCIEAYIOUIeH cTepun3anueii GuiabTpoBanueM. B ciydae cTepuiibHBIX TOPOIIKOB IS
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MOJIYYCHHSI CTEPUIIBHBIX MHBEKIIMOHHBIX PACTBOPOB INPEANOYTHTENIBHBIE CIOCOOBI TONYYESHUs MPEICTaBISIOT
c000i1 METOTMKYM BaKyyMHOM CYIIKH MJIH CYIIKH BBIMOPaKMBAHHEM, B PE3YJIbTaTe KOTOPBIX MOIYYalOT MOPOIIOK
aKTHBHOTO MHIPEIMCHTA IUTIOC JIF0OOT0 JOMOIHUTEIBHOTO [EIEBOr0 HHIPEIUEHTA, HAXOSIIETOCs B PacTBOpax,
IpeBapUTEIBHO CTEPUIN30BAHHBIX (DHIBTPOBAHUEM.

TunuuaHble TBEpAbIC HOCHTENN BKJIIOYAIOT MEJIKO M3MENbUYCHHBIE TBEPABIC BEIECTBA, & MMEHHO TalIbK,
TJIMHY, MAKPOKPHCTAJUIMYECKYIO LEIIII0N03Y, JUOKCUA KPEMHHS, OKCHJI alfoMUHHA U ToMy nopoOHoe. IToaxo-
JSIITE KUJKHAE HOCUTEIH BKIIFOYAIOT BOAY, CIIUPTHI MM TIIMKOJH, UM CMECH BOJBI U CIIMPTOB/TIHKONIEH, B KO-
TOPBIX COCIUHEHHS WIN MX (papMaleBTUUECKH MPUEMIIEMbIE CONM, ONIMCAHHBIC B JAHHOM IOKYMEHTE, PacTBO-
PSIIOT WIN UCTIEPTHPYIOT 10 (G PEKTUBHOTO YPOBHS, HEOOS3aTEIFHO C IIOMOIIBI0 HETOKCHYHBIX TIOBEPXHOCTHO-
AKTHBHBIX BEILECTB.

[Monxonsiuiye T03UPOBKH COSANHEHNUS WM €ro (papMarieBTHUYECKH MPUEMIIEMbIX COJICH, ONMCaHHbBIX B JaH-
HOM JIOKYMEHTE, OIPENICIISIOT IIyTeM CpaBHEHHs MX aKTHUBHOCTH in Vitro ¥ akTUBHOCTH in Vivo Ha MOJETISIX KH-
BOTHBIX. CII0COOBI AKCTpAIosIIuy 3(PEKTUBHBIX JAO3UPOBOK JUIS MBIIICH M IPYTUX )KUBOTHBIX Ha JIIOJCH U3-
BECTHBI B JJaHHOH oOyacTn TexHUKH; Harmpumep, cM. mateHT CLIA Ne 4938949, KOTOpEIN HEINKOM BKJIIOYEH B
JAaHHBIN JOKyMEHT IOCPEICTBOM CCBHUIKH.

KonmuecTBo coequHEHNs WK €ro (papMareBTUUECKH IPUEMIIEMOI COJIH, OIIMCAHHBIX B JaHHOM JIOKYMEH-
Te, He0OX0ANMOE Ul IPUMEHEHUS MIPU JICUCHUN BUPBUPYETCS HE TOJBKO B 3aBHCUMOCTH OT KOHKPETHOW BBI-
OpaHHOH COJH, HO TaKXe M croco0a BBEACHUS, IPUPOIBI COCTOSHUSA, KOTOPOE JICUaT, M BO3PAcTa U COCTOSHUS
MAIHEeHTa, U B KOHEYHOM HTOTE 3aBHCUT OT OLIEHKH Jieyalero Bpada. OJHaKo, KaK IPaBHIIO, 1032 HAXOAUTCS B
nurana3zoHe oT okosio 0,1 10 okoi0 10 MI/KT Maccel Tella B A€Hb.

CoenuHeHre WK ero GapMareBTHUECKH NPUEMIIEMYIO COJIb, OIIMCAHHBIE B JIAHHOM JIOKYMEHTE, KaK Ipa-
BWJIO, BBOZAT B BUZIE €IIMHUYHOMN JIEKapCTBEHHOH (hopMbl, Hartpumep, coaepskamieid ot 0,01 go 10 mr mwm ot 0,05

70 | Mr aKTUBHOTO MHTPEIMEHTa B €ANHINYHOM JIeKapcTBEHHOH (hopme. B HEKOTOPHIX BapHaHTax peainsa-
IIMM M300pETeHMS, TOXOIAMICH SBISETCS 103a 5 MI/KT WIIM MEHEe.

HeobOxoanmast 103a, Kak MpaBmIlo, MIMEET B €IMHUYHON 036l MM IPOOHBIX 7103, BBOJUMBIX Yepes3 IMoJI-
XOAAIINE TPOMEXYTKH BPEMEHHU.

PackpeIThIi crioco6 BKIIFOYaeT HAOOp, colep KaINil COSMHEHNE HITH ero (papMarieBTHUECKH MPUEMIIEMYTO
COJIb, OIIMCAHHBIC B IaHHOM JOKYMEHTE, M MHCTPYKIHNIO, B KOTOPOIl ONHCAHO BBEJICHUE B KIETKY HIH CYOBEKT
COEMHEHUs WK ero (papManeBTUIECKU TIPHEMIIEMOI COJH, ONHCAHHBIX B JJaHHOM JOKYMEHTE, WM KOMIIO3HU-
IIVH, COZIEPXKAIIEH COeTMHEHNE WIN €ro (hapMaLeBTUIECKH IPUEMIIEMYIO COJIb, OTIUCAHHBIX B JAHHOM JIOKYMCH-
Te. DTO cledyeT paccMaTpHBATh KaK OXBATHIBAIOIEE APYTHE BapHaHTHI peanu3alud HaOOpOB, N3BECTHBIX CIIE-
[UaJIMCTaM B JaHHOHM 00JIaCTH TEXHHKH, a UIMEHHO HaOOpOB, COJEpXKAIIUX (CTEPHUIBbHBINA) PacCTBOPUTENb LIS
PacTBOPEHUS WM JUCIICPTHPOBAHUS B CYCHEH3UU COEIMHEHMS WM ero (hapMalneBTHYECKU IPHEMIIEMO COJH,
OIMCaHHBIX B JAHHOM JOKYMEHTE, WJIM KOMIIO3UIIMH TIepe]] BBEICHUEM B KIICTKY MM CyObEKTa COSMHEHHUS HITH
ero (hapManeBTHYECKH NMPUEMJIEMOH COJHM, ONMCAHHBIX B JaHHOM JIOKYMEHTE, MM KOMIO3UIMU. B HEKOTOPBIX
BapUaHTax peaJu3aliy U300peTeHHs CyOBEKT NPEICTaBIsIET cOOOH uesioBeKa.

Ipumepsr

Mertomnku XKX-MC.

O06pa3usl aHanm3upyloT Ha pubdope Waters Acquity UPLC BEH C18 1,7 MxM 2,1x50 MM, HOMep npu6o-
pa 186002350, pexxum MC: MC: UDP+ nuanazon ckaaupoBanus 100-1000 gansToH. PerucTpanus ¢ ucmonb30-
BaHueM ¢oroauoaHon Matpuilel 210-400 aM. [TpumeHsemMas METOAMKA MPEACTABISIET COOOM JTMHEHHBIN TPaIueHT
ot 95% Bompl/5% MeCN (mauganbuble ycnoBws) 10 5% H,0/95% MeCN 3a 1 muH, Beinepxky 5% H,0/95% MeCN
1o 1,3 mun nipu 0,7 my/muH B 0,1% TpudropykcycHoii kucnote (0,1% 06./06.) 1 BBoguMoM ooseme 0,5 MKII.

Paznenenne COX: kakpoe pa3feieHHE BBINOIHIETCS MPH YCIOBUSX, YKa3aHHBIX B IIPHUBEACHHBIX HIKE
IpUMepax, BKIIIOYasi Ha3BaHNWE KOJOHHBI/HOMEp MPHOOpa, METOJI pa3ielIeHNs, HACTPOHKY peryisiTopa IpOTHBO-
nasneHus B cucreMe COX, pacxoll, perucTpalio JUIMHBI BOJIHEL, 00beM BBOJMMOMH MPOOKI, KOHLEHTPALHIO 00-
pasua u pa3daBuTEnIHh 00pasIa.

Mpumep 1. 5-(rper-ByTmn)-N-(7-(2-((1-metnn-1H-nupazon-4-wn)aMuHO IupUMUARH-4-11)-2,3,4,5-
tetparuapo-1H-6en3o[d]azenun-1-mn)-1,2,4-okcaaunazon-3-kapOokamu.

HN H\g){%

XN —=N
D WeL

(coemunenue 1)
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1. Cunre3 N-(3-6pomodeHaTiin)-4-MeTHI0eH30ICy b OHaMHU A,

H,N TSCl (1. 15 oxmm }HN
\_Q T3A (2,0 3ks) _\_Q
er AXM.kT.2 % Br

B cmech 2-(3-Opomodenmn)atanamuna (2 T, 10 mmois) B CH,Cl, (10 mut) mpu 0°C BBOISAT TPHATUIAMUH
(2,02 r, 20 mmonp) 1 TsCl (2,18 1, 11,5 mmomns). CMech TepeMemunBaloT MpU KT B TeUeHHE 2 4, pa30aBisioT
NaOH (1H, 100 m) u skctparupytor CH,Cl, (100 mur). Opranudgeckuii ciioit mpoMbiBaroT Boxoit (100 mi), pac-
comom (100 mu), cymar (Na,SO,;) ¥ KOHIEHTPUPYIOT B BakyyMme s moiydeHust N-(3-OpomodeHaTii)-4-
MeTtminben3oncynsponamuaa (3,5 r, Berxox: 100%) B Buae MacIgHHUCTOH >KUAKOCTH sxkentoro nsera. MOP-MC
(M+H)": 354,0. "H-SIMP (400 MI't, CDCls) 8: 7,69 (d, J=8,0 I'ti, 2H), 7,34 (d, J=8,4 T'ni, 1H), 7,30 (d, J=8,0 I'u,
2H), 7,17 (t, J=1,6 T'y, 1H), 7,13 (t, J=8,0 'u, 1H), 7.03-7.02 (m, 1H), 4,52 (t, J=6,0 'y, 1H), 3,22-3,17 (m, 2H),
2,73 (t,J=6,8 T'u, 2H), 2,45 (s, 3H).

2. Cunre3 tri-2-(N-(3-0pomodenaTiun)-4-MeTrndeHnICy b OHAMAIO )alleTaTa.

a

N Q
Hko ?—OE'{
Br
HN {1,1 2xmm.)
Tsj h JN
K2 {70 2xmam. ) Ts
aeToH, ¢ip. oo, 12 4

Br
Br

B cmecw N-(3-6pomodenatun)-4-metunoensoncynsponamuna (7,2 r, 20 mmons) B (CH;3),CO (80 M) BBO-
1t K,CO; (19,3 1, 140 mmonb) u atun-2-6pomoarnerar (3,67 T, 22 mmois). CMmech nepemeniuBatot mpu 60°C B
TedeHue 12 4, OXJIAXKIAIOT JI0 KT, a COJIb OT(QHUIBTPOBEIBAIOT. [0MydeHHBIH QUIBTPAT KOHIICHTPUPYIOT B BaKyy-
Me s nosydeHus STHi-2-(N-(3-6pomodenatn)-4-merundpennncynbdonamuno)anerara (8,78 T, BBIXOX:
100%) B BUIE MacIsSHHCTOH SKHAKOCTH kearoro msera. UOP-MC (M+H)": 440,0. 'H-SIMP (400 MI'u, CDCls)
6: 7,70 (d, J=8,4 I'y, 2H), 7,34 (d, J=8,4 'y, 1H), 7,28 (d, J=8,0 I'y, 2H), 7,14 (t, J=7,6 'y, 1H), 7,10-7,08 (m,
2H), 4,08 (q, J=7,6 T'u, 2H), 3,98 (s, 2H), 3,44 (t, J=7,6 Ty, 2H), 2,85 (t, J=7,2 T'n, 2H), 2,42 (s, 3H), 1,19 (t,
J=7,2 Ty, 3H).

3. Cunre3 2-(N-(3-6pombend TN )-4-MeTUNHEHMICYITb()OHAMHUIO0 ) yKCYCHON KUCIOTHI.

0

? w)
Et
© oH
NaOH {2 2xrim.)

N S

/ M
s EtQHMHL0 Ts
Br kT, 124

Br

B pactBop atmi-2-(N-(3-6pomdenatin)-4-metmnpennicynbdonamuno)anerara (8,78 mr, 20 MMonb) B
EtOH (40 mi) n H,O (40 M) no6asmstor NaOH (1,6 T, 40 MMmoip). PeakunoHHyro cMech IepeMenInBaoT Ipu
KT B Te4cHHe 12 4. 3aTeM pacTBOPHTEIIh BOCCTaHABIMBAIOT, a pH ocTatka moBoasar no 3 ¢ momombto HCI (1H).
Cwmech akcrparupytor EtOAc (100 mux3). Opranudeckuii cioit cymar nax (Na,SO,4) M KOHIEHTPHPYIOT B Ba-
kyyme it momyderust 2-(N-(3-6pombenaTii)-4-meTriih eHuICya-GhOoHaAMHIO ) YKCYCHOM KUCTOTHI (8,2 T, BBIXO/I:
100%). UDP-MC (M+H)": 412,0. "H-IMP (400 MI'u, CDCl;) 8: 7,69 (d, J=8,0 I'ni, 2H), 7,34 (d, J=7,6 I'u, 1H),
7,29 (d, J=8,4 I', 2H), 7,22 (s, 1H), 7,14 (t, J=8,0 I', 1H), 7,08-7,06 (m, 1H), 4,00 (s, 2H), 3,45 (t, J=7,6 I'L,
2H), 2,83 (t, J=7,6 I'ry, 2H), 2,42 (s, 3H).

4. Cunres 7-6pom-3-to3un-2,3,4,5-terparunpo-1 H-6en3o[d]azenun-1-oHa.

0

?;DH a o
1} SOCI:(5,0 2xmm ), TMP (xar.), TNM, 40 °C, 1u
N Ts—N
Ts _\—Q 2) AICI5{4,0 axmm.), TXM , 0 °C, 1u é©\Br
Br

B pactBop 2-(N-(3-6pombend TN )-4-MeTUnheHUICYTbPOHAMHUI0))yKCYCHON KUCIIOTHI (8,2 T, 20 MMOJIB) B
CH,Cl, (100 mm) mob6asmsror SOCI, (11,9 1, 100 mmone) B IM® (kar.). PeakimoHHYIO CMECh MEPEMEIIHBAIOT
npu 40°C B TeyeHue | 4. 3aTeM pacTBOPUTENb YAAISAIOT IpU MOHMKEHHOM JaBJICHUU U CylIaT B BaKyyMe B Te-
yenue 2 4. Ocrarok pactBopsitor B CH,Cl, (100 mur) 1 oxnaxnaror Ha siesiHoi 6ane. [lo6asnstor AICI; (10,56 T,
80 MMoIB), U cMech epeMemuBatoT npu Temneparype ot 0°C no kt B Tedenue 12 4. CMmech BBUTUBAIOT B KOHIL.
HCI (20 M) u axcTparupytotr EtOAc (100 Max2). Opranudeckuii ciioi mpoMeiBatoT Booi (100 M), paccosom
(100 mur), cymar (Na,SO,4) ¥ KOHIEHTPUPYIOT B BaKyyMe JUIS TTOJYYEHHsI OCTAaTKa, KOTOPHIH OYHINAIOT C TIOMO-
IIBI0 KOJIOHOYHOW XpoMmarorpaduu Ha cuinkarene (merponeinstit a¢up: EtOAc = 4:1) i nonydenus 7-6pom-

3-to3un-2,3,4,5-rerparunpo-1H-6en3o[d]a3enun-1-oHa B BuIe TBEpAOTO BemiecTBa xkenroro mnpeta (1,88 r, BbI-
Xo1t: 24%). UDP-MC (M+H)": 394,1. "H-IMP (400 MI'u, CDCl5) &: 7,42 (d, J=8,4 T'u, 2H), 7,38 (dd, J=8,4, 1,6
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I'u, 1H), 7,31-7,29 (m, 2H), 7,14 (d, J=8,0 ', 2H), 4,21 (s, 2H), 3,68 (t, J=6,8 I'u, 2H), 2,93 (t, J=7,2 T'u, 2H),
2,39 (s, 3H).
5. Cunre3 7-6pom-3-to3ui-2,3,4,5-rerparunpo-1H-6en3o[d]azenun- 1 -amuHa.
Ts

o NH,0AC (20,0 sxmm.)
m NaBHzCN {50 2xmim.}
Ts—N
Br iPrOH, 80°C, 12«
Er

Cunrte3 7-0poMm-3-to3mn-2,3,4,5-terparunpo-1H-6en30[d]azenuHn- 1 -amuna ananormyeH npumepy 2. Ocra-
TOK OYMIIAIOT C IMOMOLIBI0 KOJOHOUHOH xpomatorpaduu Ha cuukarene (CH,Cly: MeOH = 20:1) mist mosyde-
HUS 7-Opom-3-To3mi-2,3,4,5-terparuapo-1H-0en3o[d]azenun-1-aMuHa B BHIEC TBEPAOTO BEIIECTBA KEITOTO
usera (154 wmr, BeIxOx: 64%). UDP-MC (M+H)': 395,1. 'H-sIMP (400 MI'u, CDCly) &: 7,66 (d, J=8,4 'y, 2H),
7,37 (d, J=8,4 I'u, 2H),7,31 (dd, J=8,4, 1,6 I'i, 1H), 7,27 (d, J=1,6 I'y, 1H), 7,18 (d, J=8,4 I't, 1H), 4,12-4,40 (m,

1H), 3,42-3,36 (m, 2H), 3,19-3,12 (m, 2H), 2,96-2,89 (m, 2H), 2,41 (s, 3H).
6. Cunre3 7-6pomM-3-to3ui-2,3,4,5-rerparunpo-1H-6en3o[d]azenun- 1 -amuHa.

NH;

Ts,
N MH, HN NHz
33% HBriHOAC * 2HBr
_—
70°C, 12
Br Br

Cmecy  7-0pom-3-To3min-2,3,4,5-terparuapo-1H-0en3o[d]azermun-1-amuna (1,2 1, 3,04 wMmonp) B
HBr/HOAc (33%, 20 mi) nepemenuBarot mnpu 70°C B Teuenue 12 4. [locie oxmaxaeHus cMech pa30aBiAioOT
EtOAc (60 mur), ¥ TIOJIY9CHHBIH OCaToK (UIBTPYIOT M CyIIaT B BaKyyMe Ui TOTydeHHUs 7-OpoM-3-TO3WII-
2,3,4,5-rerparunpo-1H-6en3o[d]azenun-1-amunaa (870 mr, Beixox: 71%) B BHOe TBEpAOTO BemiecTBa 0Oeioro
nseta. UOP-MC (M+H)": 241,1. "H-IMP (400 MI'u, CDCl3) &: 7,65-7,63 (m, 2H), 7,25 (d, J=8,8 T'u, 1H), 5,17-
5,14 (m, 1H), 3,84-3,80 (m, 1H), 3,69-3,65 (m, 1H), 3,44-3,40 (m, 2H), 3,27-3,14 (m, 2H).

7. CuHTe3 TpeT-0yThi- 1 -aMmuHO-7-0pom-4,5-auruapo- 1 H-6en3o[d]azenun-3(2H)-kapOokcunara.

Boc‘
N NH
HN NHo BocsO (1,0 sxmim.), ?
Do Tocow
Br
Br

B cmecp 7-6pom-3-to3min-2,3,4,5-terparuapo-1H-6en3o[d]azenun-1-amuna (680 mr, 1,7 MMonb) U Tpu-
stwnamuHa (515 mr, 5,1 mmois) B CH,Cl, (10 mim) mo6asnsitor Boc,O (333 mr, 1,0 Mmmons). Peaknmonnayto cMech
MepeMenmuBaioT pu KT B TedeHue 2 4. [locie pazdasnenus CH,Cl, (100 M) opraHUYeCKHd CJIOH MPOMBIBAIOT
Bozoi (30 mur) u paccosiom (30 mi), cymar (Na,SO,), GUIBTPYIOT i KOHIIGHTPUPYIOT B BaKyyMe JIJISl TIOJTyYSHUS
TpeT-0yTHiI-1-aMuHO-7-6poM-4,5-nurnapo-1H-6en3o[ d]asenun-3(2H)-kap6okcunara (450 mr, Bexom: 77%) B
BHJIC MACISIHICTOM KHAKOCTH xkenroro usera. UOP-MC (M+H)': 341,0. "H-SIMP (400 MI'y, CDCls) 8: 7,31 (d,
J=8,0 I'y, 1H), 7,26 (s, 1H), 7,19-7,11 (m, 1H), 4,17-4,10 (m, 1H), 3,83-3,66 (m, 2H), 3,48-3,45 (m, 1H), 3,37-
3,14 (m, 2H), 2,78-2,73 (m, 1H), 1,47 (s, 9H).

8. Cunre3 TpeT-0yTHI-7-0poM-1-(5-(TpeT-OyTnin)-1,2,4-okcanuazon-3-kapbokcamuno)-4,5-auruapo-1H-
6en3o[d]azermu-3(2H)-kapbokcuara.

N2
KC\Q/‘\M 1h (COCI{3,0 axmam. ), IMP (kar)y, M, 0 "Cxr, 1u l,’l M

T3A {30 axmm.), TNAM, %1, 12 4

NH,
{1,0 2xpam.)

Br
B cmech 5-(tpeT-OyTHn)-1,2,4-okcaaunaszon-3-kapookcunaTta Hatpus (358 mr, 1,5 mmons) B CH,Cl, (10 mur)
mpu 0°C mobasistot (COCI), (567 mr, 4,5 mmoib) u JIM® (kat.). CMech niepeMenuBaioT P KOMHATHOW TeM-
neparype B Ttedenne 1 4. CMmech KoHIEHTpupytoT. OCTaTok cymaTr B BakyyMme, 3aTeMm pactBopsitor B CH,Cl,
(10 M) 1 moGaBisttoT 1-amMuHO-7-0pom-4,5-muruapo-1H-6en3o[d]azenun-3(2H)-kapbokcnnat (408 mr, 1,5 MMoIIb) 1
TpudTUIaMUH (454 Mmr, 4,5 mmons). CMech TiepeMenuBaloT Npu KT B Tedenwe 12 1 u paszbasmsaior CH,Cl,
(100 mur). Oprannueckyto a3y nmpomMbIBaioT Boaoi (50 M) u pacconoM (50 MiT) m KOHIEHTPHUPYIOT. OcTaToK

-38 -



047837

OYMIIAIOT C TIOMOIIBIO KOJIOHOYHOH Xpomarorpadun Ha cumkarene (19 (merponeiinsiii a¢up): EtOAc (aTun-
arierar) = 4:1) st noxydeHus Tper-0yTmi-7-6pom-1-(5-(Tper-0yTin)-1,2,4-okcannaszon-3-kapookcamuio)-4,5-
muruapo- 1 H-6en3o[d]asennn-3(2H)-kapbokcunara (290 mr, Bbxoa: 38%) B BHAe TBEpAOrO BemlecTBa OEOro
useta. UOP-MC (M+H-56)": 437,0. 'H-SIMP (400 MI'u, CD;0D) &: 7,42-7,38 (m, 2H), 7,26 (d, J=7,6 T'u, 1H),
5,39 (d, J=5,2 I', 1H), 4,14-4,08 (m, 1H), 4,01-3,87 (m, 1H), 3,75-3,70 (m, 2H), 3,56-3,46 (m, 1H), 3,24-3,15
(m, 1H), 3,00-2,91 (m, 1H), 1,48 (s, 9H), 1,38 (s, 9H).

9. CuHTe3 2-XJ10p-4-METOKCUITUPUMHUINHA.

Cl o
| SN NaOMe f*m
N/)\CI MeOH NACI

B pactBop 2,4-muxnopnupmuauna (7,5 r, 50 mmons) B MeOH (80 mur) mpu 0°C 1o xarisMm q00aBisioT
pactBop NaOMe (2,84 1, 52,5 mmonp) B MeOH (20 mun). Peakimmonnyio cMmech nepemermmuBaroT npu 0°C B
TeyeHue 2 .

PeakimoHHy10 cMech KOHIIGHTPUPYIOT B BaKyyMe JJIsl TTOJTyYeHHsT HEOUHIIEHHOTO MpoaykTa. Heounmen-
HBIA TIPOAYKT BeUTHBAIOT B 150 M1 Boawl. BomHyro ¢a3zy skcrparupyrotr EtOAc (100 mur). Opranudecknii cioi
cymat ¢ Na,SO4 ¥ KOHIEHTPHUPYIOT B BaKyyMe IS MOJYYeHUs 2-XJI0p-4-MeTokcumupuMuarta (5,9 r, BBIXOI:
82%) B BHJE TBEPOTO BEIIECTBA CBETIO-KeTOro seta. MAP-MC (M+H)": 145,0. 'H-IMP (400 MI'ti, CDCl5)
6: 8,27 (d, J=6,0 I'u, 1H), 6,65 (d, J=6,0 I't, 1H), 3,99 (s, 3H).

10. Cunres 4-metokcu-N-(1-metun-1H-nupa3zon-4-un)pnupuMuuH-2-aMUuHa.

T
a HC =N (10
HaN""S N

™0
. - (L
Jou N
"‘;J\ Pds{dba)y (0.02sx). S-Phos (04 a0}, {»J\ e
M Cl N H

Cs,C05 (3,0 a0 ), nuoxcan 120 °C, 4u

B pactBop 2-x5op-4-mMeroxcunupumuauHa (120 1, 0,83 Monb) B auiokcane (2 1) 100aBISIOT THIPOXJIOPH]T
1-metun-1H-mupazon-4-amun (111 1, 0,83 moms), Cs,CO5 (0,83 xr, 2,5 Monb), S-Phos (13,3 g, 0,03 moins) u
Pd,(dba); (16,7 1, 0,02 mMomp). Peaknmonnyto cmech nepememmBatot npu 120°C B atmocdepe N, B Teuenue 4 d.
PeakmoHHyI0 CMECh OXJTXKIAIOT JO KOMHATHOW TeMIiepaTypsl U no0aBisioT BoAy (4 ). Cion pa3iensioT, u
BoaHYIO a3y akcTparupyioT EtOAc (3x2 ). O0bequHeHHBIE OpTaHUIECKHE CJION TIPOMBIBAIOT paccosioM (3 i),
cymat (Na,SO,) u KoHIEeHTpUpyIoT. HeounieHHbIi MaTeprain OYMINAIOT ¢ MOMOIIBbIO KOJOHOYHON XpomaTo-
rpadun Ha cmmmkarese (I193: EtOAc = ot 5:1 no 1:1) ans momydenus: 4-merokcu-N-(1-merun-1H-nupazon-4-
win)prnupuMuanH-2-amuHa (73 1, BeIXoa: 43%) B BHIE TBEPIOro BEIIECTBAa JKEITOBATO-KOPUYHEBOTO IIBETA.
UAP-MC (M+H)": 205,8.

11. Cunres 4-xnop-N-(1-metmn-1H-nupazon-4-win)pnupuMuanH-2-aMHUHa.

OMe OH cl
= —~N = =N POC
N e 18y J\H =
100°C, 29 1007,

B 4-meroxcn-N-(1-metnin-1H-mmpaszon-4-nn)nupumunus-2-amu (1,4 kr, 6,8 Moss) gobasisttor HBr (11,2 11,
38% BoaHsIif). Peakmonnyio cMechk HarpeBaroT 10 100°C 1 mepeMemuBaroT Ipu 3TOH TeMIepaTrype B TCUCHHE
2 4. PeaklMOHHYIO CMeCh KOHIICHTPUPYIOT, U 3aTeM ao06asistoT POCI; (11,2 m). PeaknnoHHyo cMech HarpeBa-
1oT 70 100°C u mepeMemmBaroT MpH ITOK TeMIepaTrype B TeueHne 16 4. PeakmoHHYIO0 CMECh OXJIKIAIOT JI0
KOMHATHOW TeMIIEpaTyphl M KOHIIEHTPUPYIOT. B octaTtokx moGammstor Boxy (10 m), m pH pacTtBopa J0BOIAT 10
pH = 14 ¢ nomouisto BogHoro NaOH (4 M). OcHoBHyt0 BoHyI0 (a3y skcrparupytoT EtOAc (3x10 i). O6benu-
HEHHBIC OPTaHMYECKUE CIIOM MPOMBIBaIOT paccosioM (9 1), cymat (Na,SO,) u KOHIEeHTpHUpyIoT. HeounteHHbIi
MaTepHal OYHUINAIT ¢ TOMOIIBI0 KOJIOHOYHOW XpomaTtorpaduu Ha cumkarene (I19: EtOAc = ot 5:1 mo 2:1) nns
nonydernst 4-xnop-N-(1-metuin-1H-nupason-4-nn)pnupuMuauH-2-aMiUHa B BHJE TBEPIOTO BEIIECTBA 0EI0ro
usera (770 T, BBIXOA: 54%). UDP-MC (M+H)": 210,0.

12. Cunre3 tpet-0yTmin-1-(5-(tpet-0yTmn)-1,2,4-okcannaszon-3-kapbokcamuno)-7-(2-((1-metwmn-1H-
NHMpPa3oI-4-1ia)aMHHO ) TUPUMUANH-4-11)-4,5 - nurnapo- 1 H-6en3o[d]azenmu-3(2H)-kapOokcunara.

Boo -G,
) FinB-BPin(1.0 sxeus.}, Pd{dppfiCl (01 se5ue.)

Boc N-C
[N H f M KOAC (3,0 sieue.), quoscas, 10090, 12 1
\g/l\ 2} PdfdppfiCl; (0] sxEus.}
K00, (1.5 seeue.), auoscan, H,C 100 °C, 122
| = FFNN
7 Joi
F ==Y
b =M - NVJ\H
L e
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B cmecy  tper-OyTmin-7-6pom-1-(5-(tper-OyTHin)-1,2,4-okcanuazon-3-kapboxcamuno)-4,5-quruapo-1H-
oenzo[d]azenun-3(2H)-kapookcunara (510 mr, 1,03 mmoms) u PinB-BPin (263 wmr, 1,0 MMons) B cyxom 1,4-
mrokcane (10 mur) B atmocdepe N, 6bictpo nobasnsror KOAc (303 wmr, 3,09 mmonsl) n Pd(dppf)Cl,-CH,Cl,
(81 wmr, 0,1 mmonb). Cmecs nepemenmuBatoT npu 100°C B atmocdepe N, B Teuenue 12 4. [locie oxnakaeHHs
nobansior 4-xy0p-N-(1-meTwn-1H-mupazon-4-wn)nmupumunna-2-amut (237 mr, 1,13 mmons), K,CO;3 (213 wmr,
1,54 mmois) 1 HyO (2,5 mi). Cmech nepemenuBatoT pu 100°C B atmocdepe N, B Teuenne 12 4. [Tocie oxia-
JKICHHSI CMECh KOHIICHTPUPYIOT U OYHIIIAIOT C TIOMOIIIBIO KOJIOHOUHOM XpomaTorpadun Ha cunukarene (CH,Cly:
I19: EtOAc = 1:1:1) ana nomydenus: tpeT-0yTui-1-(5-(tper-0yTmn)-1,2,4-okcannazon-3-kapookcamuio)-7-(2-
((1-meTun-1H-nmupazon-4-wir)aMuHo )TupuMuInH-4-1)-4,5-nuruapo- 1 H-6en3o[ d|azenma-3 (2H)-kapbokcunaTa
(250 wmr, BIxOX: 41%) B BHAE TBepIOro BemecTsa xentoro meera. MOP-MC (M+H)": 588,2. 'H-SIMP (400
MI'm, CD30D) &: 8,41 (d, J=4,8 T'n, 1H), 7,99-7,98 (m, 3H), 7,64 (s, 1H), 7,49 (d, J=8,4 I', 1H), 7,21 (d,J=5,2
I'y, 1H), 5,54-5,47 (m, 1H), 4,18-4,05 (m, 1H), 3,97-3,90 (m, 4H), 3,87-3,76 (m, 2H), 3,65-3,57 (m, 1H), 3,15-
3,11 (m, 1H), 1,49 (s, 9H), 1,39 (s, 9H).

13. Cunre3 5-(tpet-0yTmi)-N-(7-(2-((1-metmn-1H-nupa3zon-4-uin)aMuHO )mupuMUANH-4-111)-2,3,4,5-
tetparuapo-1H-6en3o[d]azenun-1-mn)-1,2,4-okcaguazon-3-kapbokamua.

Boc, NII”O N-
M Py !
H\KLNW H N N/>_5<
o 0

TV O 6T, 1w

| SR E.N Sy d_,N‘
Wy Ay !

B pactBop T®VY (1 mm) B CH,Cl, (2 mur) nobasistor tper-0yTmi-1-(5-(tper-0yrun)-1,2,4-okcanuazon-3-
kapOokcamuno)-7-(2-((1-mermn- 1 H-tupa3zon-4-wn)aMuHo ) iupuMuguH-4-mn)-4,5 - nurunpo- 1 H-6en3o[ dJazenma-
3(2H)-kap6okcunar (230 mr, 0,39 Mmmois). CMech epeMenInBaroT IpH KT B Te4eHHe | 4, 3aTeM KOHLEHTPUPYIOT
u ounmmarot npemnaparuHoit BOXKX (CH;CN/Boga NH,HCO; 0,05% B kauecTBe MOABIIKHOMN (pasbl) A MOITY-
yeHust 5-(tpet-0yTnin)-N-(7-(2-((1-metnin-1H-mmpazon-4-nin)amuHo )iupumuana-4-mn)-2,3,4,5-rerparugpo- 1 H-
6emso[d]azenmm-1-mm)-1,2,4-okcaaunazon-3-kapookamuaa (120 mr, Bexox: 58%). HOP-MC (M+H)": 488,3. 'H-
SMP (400 MI'n, CD;0D) 6: 8,37-8,35 (m, 1H), 7,95 (s, 1H), 7,91-7,88 (m, 2H), 7,63 (s, 1H), 7,46 (d, J=7,6 T'n,
1H), 7,15 (d, J=4,8 I'n, 1H), 5,34 (d, J=7,2 I'u, 1H), 3,95 (s, 3H), 3,24-3,19 (m, 1H), 3,11-3,08 (m, 3H), 2,99-
2,94 (m, 2H), 1,49 (s, 9H).

IMpumep 2. (R)-5-(tper-Bytnim)-N-(8-(2-((1-metmi-1H-mmpazon-4-mir)aMuHO ) TApUMUTAH-4-11)-2-(OKCceTaH-3-
nn)-2,3,4,5-rerparuapo-1 H-6en3o[ clazenmu-5-un)-1,2,4-okcaanazon-3-kapOokcaMu (CoeAnHeHuE 2).

N-Q
N | )\é
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o}

\N /N\
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N

H

Croco6 1.

1. [omy4enue 3TrI0BOTrO 3rpa 3-(3-6poMOCH3IUIAMUHO )ITIPOMTUOHOBOH KUCIIOTEHL.

Br. O—/ 0
X NaBH;CN
0 + _/—< 3 Br
\Oﬂ o S ! AN~
MeOH H

B pactBop 31trn 3-amunomnpomanoata (46,0 r, 0,3 Momns) u 3-Opombenzanpaeruaa (55,5 r, 0,3 moss) B Me-
OH (1,2 ) mo nmoprusam no6asisioT TpudTiwiamuH (60,7 T, 0,6 Mmos) 1 NaCNBHj; (56,5 1, 0,9 mons). [Tonyden-
HYIO CMECh IIEPEMEIINBAIOT P KT B TeueHHe 4 4. PeakoHHy10 cMech KOHLICHTPUPYIOT B BaKyyMe, U OCTaTOK
pasbasisitor Bogoi (600 mur). Cmech skcTparupyioT EtOAc (3x500 mur). OObeAMHEHHBIN OpraHUYECKUN CIIOH
npoMeIBatoT paccoioM (100 mi), cymar Haj 6e3BogHbIM Na,SOy4, QUIbTPYIOT M KOHIEHTPUPYIOT B BAKyyMe JUIS
HOJy4eHHs1 3THIIOBOTO 3dupa 3-(3-0poMOEH3MIaMHHO)IPOITHOHOBON KHCIOTH! (46,5 T, BEIxoa: 54%) B BHIE
MAaCISTHUCTON KHIAKOCTH CBETIIO-KENTOro ngera. 'H-SIMP (IMCO-dg, 300 MI'y): 6 7,52 (s, 1H), 7,40 (d, J=7,5
I'y, 1H), 7,31-7,25 (m, 2H), 4,04 (q, J=7,2 'y, 2H), 3,67 (s, 2H), 2,69 (t, J=7,2 'y, 2H), 2,42 (t, J=6,9 I'n, 2H),
1,17 (t, J=6,9 I'u, 3H).

2. [omy4enwue 3trioBoro 3dupa 3-[(3-0poMOeH3MI )-(TOIYy0T-4-CyITB()OHUITAMUHO |IPOTHOHOBOM KUCIOTHI.
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/\\)]\ s TosCl Br N/\)L‘o/\
T HH |
B pacrBop stunoBoro agupa 3-(3-0poMOSH3UIaMHHO )IIPOTMOHOBOH KHCIOTH (45,6 T, 0,16 Monb) B upu-
muae (500 i) mpu kT go6asistot TosCl (61,0 T, 0,32 mMons). Peakimonnyto cMech nepememmuBaroT npu 120°C B
Tederne 16 u. s MoirydeHUs] HEOYHMIIEHHOTO MPOIYKTa PAacTBOPHUTENb YNAISIOT B Bakyyme. HeouumeHHBIH
NPOIYKT OYMIIAIOT KOJOHOYHOW XpomaTorpadueil Ha cuimkareie (nerposieinsii adup: EtOAc = ot 10:1 mo
5:1) nng nomy4yenus stuoBoro 3¢upa 3-[(3-6pomOen3mN)-(TONy0-4-Cynb()OHMIT)aMIHO |TPOITMOHOBOM KHCIIO-
61 (61 T. BEIXO: 88%) B BHIE MACISHUCTOM KUIKOCTH CBETIO-KenToro msera. 'H-SIMP (JIMCO-dg, 300 MT'm):
67,74 (d, J=8,4 I'y, 2H), 7,49-7,41 (m, 4H), 7,31 (d, J=5,1 ', 2H), 4,33 (s, 2H), 3,93 (q, J=7,2 I'y, 2H), 3,32 (t,
J=7,2 Ty, 2H), 2,41 (s, 3H), 2,36 (t, J=6,9 I', 2H), 1,10 (t, J=6,9 I'y, 3H).
3. [Moyuenune 3-[(3-6pomOeH3wI)-(TOTY0-4-CYyIb(POHMIT)aMHUHO |IPOITHOHOBOY KHUCIIOTHI.

(0]
NaOH Br
Br N/\)J\O/\ T . ,}]/\)J\OH
-i—os EtOH Tos

B pactBop astmnoBoro adupa 3-[(3-6pomOen3mIN)-(TOITY0II-4-CyTb()OHMIT)aMHHO |TIPOTHOHOBON KHCIIOTHI
(60,0 T, 0,14 moms) B cmemanHoM pactBoputene u3 EtOH (600 mur) u H,O (60 mir) mo mopuusM J00aBIstOT
NaOH (11,2 1, 0,28 Mo11b); peakIMOHHBIN pacTBOp NepememuBaioT mpu 60°C B TeueHue 4 4. PeakimoHHbIHN pac-
TBOp oxyaxmaT 1o 0°C u moxkucinsioT g0 pH = 5 ¢ nomompo konneHTpupoBanHoii HCl. PactBop koHIEH-
TPUPYIOT B BaKyyMe IJIs TIOJTy4eHHUs OCTaTKa, KOTOphIi skcTparupytoT EtOAc (3x150 mur). Opranudeckuii cioi
cymat ¢ Na,SO4, QUIABTPYIOT W KOHIEHTPUPYIOT B Bakyyme sl mosrydeHus 3-[(3-OpomOeH3wmi)-(Tomyosn-4-
CyTb(OHMIT)aMHHO [TPOIHOHOBOH KHCTOTH (45,2 T, BeIxox: 78,6%) B Buae TBEpIOrO BEMIeCTBa OEIOTO IIBETa.
'H-SIMP (IMCO-dg, 300 MI'm): & 12,28 (br, 1H), 7,74 (d, J=8,1 ', 2H), 7,49-7,41 (m, 4H), 7,32 (d, J=5,1 I'y,
2H), 4,33 (s, 2H), 3,29 (t, J=6,9 I'u, 2H), 2,41 (s, 3H), 2,27 (t, J=7,5 ', 2H).

4. Tlonyuenne 3-[(3-OpombOeH3M)- (Tonyon 4-cynb(GOHMIT)aMHUHO |IPOITUOHUIIXIIOPUAA.

{COCI), o

\O/\ /\)LO MR M B N,\)LCI

B pactBop 3-[(3-6pomOenH3mI)-(TOMy01-4-CyITb()OHIIT)aMUHO |IPOTTHOHOBOM KUCIOTHI (45,2 T, 0,11 MoIb) B
CH,CI, (1000 mi) moprwmsimu 1o6asistror IM® (1 mur) 1 o xamisimM oxcanmuixiiopun (27,9 r, 0,22 mons). Peak-
IUOHHBIN pacTBOp nepememnBaroT npu 55°C B TeueHue 2 4. CMech KOHIEHTPUPYIOT B BaKyyMe /ISl HOTy4EeHUsS
HeounieHHoro 3-[(3-6pomOensm)-(Tomyon-4-cynbhoHmi)aMuHo |mponmonmxiaopuaa (47,2 r, Bexoa: 99%) B
BHUJIC MACJISTHUCTON JKHIKOCTH YEPHOTO LIBETa, KOTOPYIO MPUMEHSIOT Ha CIIEIyIONIeM 3Tare 0e3 IOTOoIHUTEINb-
HOW OYHCTKH.

5. [Monyuenune 8-6pom-2-(tomyon-4-cymshonmn)-1,2,3,4-teTparuapobden3o[clazenun-5-oHa.

Tos

O E
r Br N
B AICI;, oM
FUN ”\Au T .

o]

B pactBop 3-[(3-0pombGen3mI)-(ToNNyon-4-cyabhoHmT)aMuHO [porormaxiopuna (47,0 v, 0,11 moms) B
6e3sogaom CH,Cl, (1200 M) mopomsimu ipu KT mobasisitor AICl; (29,3 1, 0,22 Monb). PeakimonHyo cMech
nepememuBaroT npu 55°C B TeueHne 2 4. PeakIoHHYI0 CMeCh BEUIMBAIOT B BOJY, OXJIAXKACHHYIO 10 TeMIIepa-
Typhl 3amep3anus, (1,2 i) u s3xcTparupyroT (500 mi). [l morydeHnss HEOYUIEHHOTO MPOIYKTa OpTaHNIeCKHHA
CJIOW KOHIIGHTPUPYIOT B BaKyyMme. HeounIneHHbI NpoIyKT OYMIIAIOT KOJIOHOYHOM Xpomarorpadueil Ha CHIIH-
karene (merpoieinslii a¢up: EtOAc = ot 5:1 o 2:1) s nonyuenus: 8-6pom-2-(tonryon-4-cynbdonnn)-1,2,3,4-
Terparuapobenso[clazenun-5-ona (35 T, Beixox: 81%) B BHme TBepAOro BemecTBa Gemoro upera. 'H-SIMP
(AMCO-dg, 300 MI'm): 6 7,65 (d, J=8,4 I'i, 3H), 7,60-7,51 (m, 2H), 7,36 (d, J=8,1 ', 2H), 4,68 (s, 2H), 3,42 (t,
J=9,2 T'u, 2H), 2,96 (t, J=6,3 ', 2H), 2,37 (s, 3H).

6. Ilomyuenme tper-OytmioBoro s¢upa [8-6pom-2-(tomyon-4-cymabdonwmn)-2,3,4,5-rerparnapo-1H-
OcH30[ c]a3enuHIT-5 -1 |KapOaMHHOBOW KUCIIOTHI.

Tos 1. MH4CAC/ERCH Jos
Br N Br N
MaBH,CN
—_—
\q;j 2. Boc,O
Ie) T, EtaM HM
Boc

B pactBop 8-6pom-2-(tonyoi-4-cynbdonnn)-1,2,3,4-retparuapodenso[clazenun-5-ona (32,0 T, 0,08 Mob)
B EtOH (600 M) mo noprusim nipu KT qo6asisiror NH,OAc (18,5 1, 0,24 mons) 1 NaCNBH; (14,9 1, 0,24 Moob).
3aTeM peakIMoHHYIO cMech iepeMenuBaioT pu 95°C B Tedenne 16 4. CMech BEUIMBAIOT B BOJTY, OXJIQXKIEHHYIO
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70 TeMneparypsl 3amep3anus, (500 mun), n 3atem EtOH ypamsior B Bakyyme. Octarok skctparupytor CH,Cl,
(3x500 mum). OOBeAWHEHHBIN pacTBOpHUTENh KOHIEHTpUPYIOT. OcrtaTok moBTOpHO pacTtBopsitor B CH,Cl,
(300 M) m ipu kT nobGaBisroT TpudTHIAMEH (12,2 T, 0,12 Monb) u (Boc),0 (34,6 T, 0,12 mMoinb). PeaknponHyo
CMeCh MEePEMEIINBAIOT IPU KT B TCUCHHE 4 U U 3aTeM KOHIICHTPHUPYIOT B BAKyyMe JIJIs TIOJTYYICHUS HEOUHUIIICHHO-
T0 MPOoAyKTa. HEOUNIIEHHBIN MPOIYKT OYHIAIOT KOJOHOYHONW XpoMarorpadueil Ha crimkarene (TeTposIeHHbINH
a¢up: EtOAc = ot 8:1 g0 2:1) mist momydeHus TpeT-OyTmioBoro 3¢upa [8-6poM-2-(Tomyon-4-cynbPoHu)-
2,3,4,5-terparunpo-1H-6en30[ clazenman-5-ni|kapbaMuHOBOM KUCTOTH (16.7 T, BeIXOA: 42%) B BUAE TBEPAOTO
BemecTBa Geroro msera. 'H-SIMP (IMCO dg, 300 MI'n): § 7,62-7,51 (m, 2H), 7,47 (d, J=9,9 T'u, 1H), 7,41-7,34
(m, 3H), 7,10 (d, J=8,4 I'y, 1H), 4,81-4,74 (m, 1H), 4,53 (d, J=15,0 I'n, 1H), 4,28 (d, J=15,3 'y, 1H), 3,64-3,57
(m, 1H), 3,41-3,30 (m, 1H), 2,35 (s, 3H), 1,85-1,77 (m, 1H), 1,69-1,63 (m, 1H), 1,36 (s, 9H).
7. lMomyuenune 8-6pom-2-(tonyois-4-cynbhonnn)-2,3,4,5-rerparuapo-1H-6eH3o[clazenun-5-mnamMuHa.

,Tos ,os
Br N Br N
EA/HCI
—
HN, H,N
Boc

PactBop TPET-0yTUIIOBOT'O a¢upa [8-6pom-2-(Tomyon-4-cynshonnn)-2,3,4,5-rerparuapo-1H-
Oenso[clazenuH-5-wi|kapobamuHOBO# kucioThl (14,8 g, 0,03 monp) B HCI/EtOAc (150 mi) mepeMemuBaioT npu
25°C B teuenwue 4 4. [ImydernHoe TBepaoe BemecTBo GIbTpyOT U npombiBatoT MeOH u Et,O s momydeHus
roToBoro 8-06poM-2-(Tomyon-4-cynbdonnn)-2,3,4,5-rerparuapo-1H-6en3o[clazenun-5-unamuna (10,5 T, BBIXOI:
89%) B BHJIe TBEpOTO BeMIeCTBa OEJIOTO MBETA. 'H-SIMP (AMCO-dg, 300 MI'm): o 8,79 (br, 3H), 7,64-7,58 (m,
3H), 7,53 (s, 1H), 7,36 (d, J=8,4 ', 2H), 7,15 (d, J=8,4 ', 1H), 4,71-4,61 (m, 2H), 4,31 (d, J=15,3 I'u, 1H),
3,82 (d, J=18,3 T'u, 1H), 2,38 (s, 3H), 2,14-2,07 (m, 1H), 1,77-1,71 (m, 1H). XKX-MC: m/z 395,0/397,0 [M+H]".

8. Cuntes 8-0pom-2,3,4,5-terparunpo-1H-6en3o[clazenun-5-amuHa.

0
O=d.. NH; NH;
N 339% HBK HOAC HN oHBr
50°C, 124
Br

PactBop 8-0pom-2-(tomyoin-4-cynbdonmn)-2,3,4,5-rerparuapo-1H-0en3o[c]azenun-5-unamuna (2,00 T,
5,06 mmons) B HBr (33%-HbI1i1 pacTBOp B yKCycHOIt kucnote, 20 mi) HarpesaroT 10 50°C B Teuenne 12 u. [Tocie
OXJIXKAEHUS 110 KT cMech pasbasisiior EtOAc (50 mu). TBepoe BemecTBo 6enoro nsera coOuparot GHILTpoBa-
HHEM M cymar B BakyyMe I IOJIYyYeHHS HEOYMIIEHHOTO ToToBoro 8-0pom-2,3,4,5-terparuapo-1H-
6en3o[clazenuu-5-amuna (1,66 T, BeIXOA: 82%), KOTOPBIA Cpa3zy MPUMEHSIOT Ha ciexyronieM stane. UOP-MC
(M+H)" 241,1. "H-SIMP (400 MTI'u, CD;0D) &: 7,72-7,55 (m, 2H), 7,18 (d, J=8,4 I'n;, 1H), 4,99-4,98 (m, 1H),
4,51 (d, J=14,4 T'u, 1H), 4,39 (d, J=14,4 I', 1H), 3,62-3,49 (m, 2H), 2,38-2,24 (m, 1H), 2,16-2,00 (m, 1H).

9. Cuntes TpeT-0yTHiI-5-aMHuHO-8-0poM-4,5-nuruapo-1H-6en3o[ c]azennu-2(3H)-kapOokcnnaTa.
NH,

NH; Boc
HN : =N
SHBr {Boc)kO (00sm) T3A (3.0ax)

b EAS K

Br Br

B pactBop 8-0Opom-2,3,4,5-terparunpo-1H-0en3o[clazenun-5-amuna (640 mr, 1,60 MMOIb) U TpHAITHIA-
muHa (490 mr, 4,8 mmons) B CH,Cl, (20 mut) nobasmnsttot (Boc),0 (314 mr, 1,44 Mmmonb). CMech MepeMEIInBaOT
mpu KT B Teuenue 1 4. [Tocne pazdasnenuss CH,Cl, (100 M) cMech mpomMbiBatoT pacconoM (20 mi x 2). Opranu-
YyecKyro (asy KOHIEHTPHUPYIOT B BaKyyMe, U ocTaTok ounniaioT npenaparusaoii BOXKX (CH3;CN/H,0 ¢ 0,05%
NH;.H,O B kadecTBe NHOABIXHOW (ha3wl) U IOMYHYEHHUS TpPeT-OyTHi-5-aMHHO-8-O0pom-4,5-nuruapo-1H-
oenzo[clazenun-2(3H)-kapOokcunara B BUIe OCCIBETHOW MaCISTHUCTOH )uakocTh (364 mr, BeIxoa: 67%). UOP-
MC (M+H)": 341,1.

10. TTonyuenue Tper-0yTHia-8-6pom-5-(5-(Tper-0yTnin)-1,2,4-okcaanaszon-3-kapbokcaMuo)-4,5-Turuapo-
1H-6en30[c]azermnu-2(3H)-kapOokcuaTa.

N
o0 1.4COCH, (1.5 sz, M@ fuars, TOL, 0°Crowm 2u HM
KOW 2 NH (0.9 sseem), T3A (3,0 sseum)

Boc~ TOM s

.
Cunre3 TpeT-0yTHi-8-6pom-5-(5-(Tper-0yTn)-1,2,4-okcaaunason-3-kapbokcamuno)-4,5-nuruapo-1H-
6enso[clazennu-2(3H)-kapOokcninaTa  aHalIOTMUEH CHHTE3Y  TpeT-OyTui-7-0pom-1-(5-(tper-OyTtmin)-1,2,4-
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OKcanma3on-3-kapookcamuno)-4,5-nurunpo- 1 H-6enso[ d]azenun-3(2H)-kap6okcumara u3 npumepa 1, stama 8.
Heounmmennsii npoaykT ounmarot npenaparuHoii BOXXX (CH3;CN/H,0 ¢ 0,05% NH4HCO; B xauecTBe mon-
BIDKHOMW (ha3bl) IS MONTydeHHs TpeT-0yTrin-8-0poM-5-(5-(Tper-0yTmin)-1,2,4-okcannason-3-kapookcamuao)-4,5-
nmuruapo- 1 H-6en3o[clazenmu-2(3H)-kapOokcnunaTa B BUIEC TBEPAOTO BEIIeCTBA >KenToro Isera (4,5 T, BBIXOMI:
70%). UOP-MC (M+H)': 493,3.

11. Tlomydenume Ttpet-OyTHi-5-(5-(Tper-0yTin)-1,2,4-okcaanazon-3-kapdbokcamuno)-8-(2-((1-merun-1H-
MUPa30J1-4-1T)aMUHO )TAPUMHUINH-4-11)-4, 5- muruapo- 1 H-6en3o[ cJazernu-2(3H)-kapOokcunara.

,I[HOI{CF:IH an *C, 29

!
1 131{5}13}
Boc—-’% r )‘]L Pd(dppfiCls (1,05 sxemm) Bog — \g/LN
KOAe (2,0 sxeum)
P =N =N
f\ L?”"-—- | {J\H L/N_

(1,2 sxmum}
Pd{dppiCl, (0,05 sxEmHE}
KaCO5 (2,0 axeum}
oHoEcans/H,0, 100 °C, 24
CuHte3 TpeT-0yTri-5-(5-(Tper-0yTin)-1,2,4-okcamnazon-3-kapbokcamuo)-8-(2-((1-metmn-1 H-mmpazon-4-
WJT)aMUHO ) TAPpUMHUITUH-4-1101)-4,5-murunpo- | H-6en3o[ c]azermmu-2(3H)-kapOokcunara aHaJOTW4eH CHHTE3Y TpeT-
OyTui-1-(5-(tper-OyTin)-1,2,4-okcaauazon-3-kapboxcamuo)-7-(2-(1-metun- 1 H-nupazon-4-wmm)aMuHO ) TApMUAH-4 -
nn)-4,5-nuruapo-1 H-6en3o[d]azenun-3(2H)-kapOokcmnata u3 npumepa 1, Drana 12. HeounrueHHBIH TPOAYKT
OYUINAIOT KOJIOHOYHOH XpomaTtorpadueii Ha cumkarene (EtOAc/MeOH = 15:1) anst nony4eHus Tper-0yTui-S-
(5-(tper-OyTmn)-1,2,4-okcanuazon-3-kapookcamuio)-8-(2-(( 1 -metun- 1 H-mupazon-4-uim)aMuHO ) TUPUMU TN H-4 -
wn)-4,5-nuruapo-1 H-6en30[ c]azenun-2(3H)-kapOokcunara B BUIEC TBEPJOrO BemlecTBa kentoro msera (1,2 T,
BBIXOZ: 28%). UOP-MC (M+H)": 588,3. 'H-SIMP (400 MI';, CD;0D) &: 8,43-8,38 (m, 1H), 8,11-7,95 (m, 3H),
7,67-7,48 (m, 2H), 7,25-7,24 (m, 1H), 5,67-5,63 (m, 1H), 4,84-4,77 (m, 1H), 4,55-4,50 (m, 1H), 4,17-4,09 (m,
1H), 3,94-3,88 (m, 3H), 3,64-3,54 (m, 1H), 2,11-2,08 (m, 2H), 1,43-1,34 (m, 9H), 1,22 (s, 9H).
12. TMomyuenne 5-(tper-0yTnmn)-N-(8-(2-((1-metnn-1H-nmupazon-4-wmin)amMuHO ) TupuMuInH-4-1n)-2,3,4,5-
terparuapo-1H-6en3o[clazenun-5- I/IH) 1 2 4- OKca;[Ha3on—3-Kap60KcaMm(a

TEY 3O :
KT, lu
)\pl LNH /f:/iq_.

B pactBop Tper-OyTHin-5-(5-(Tper-OyTi)-1,2,4-okcaauason-3- Kap6OKCElMI/IIIO) 8-(2-((1-metwm-1H-mmupazon-4-
WT)aMUHO ) TAPpUMHUITUH-4-1101)-4,5-murunpo- | H-6en3o[ c]azermmn-2(3H)-kapookcunara (600 mr, 1,0 mmons) B CH,Cl,
(5 M) mobapnstor TOY (5 mi); cMech nmepemMemuBaroT B TedeHre | 1 mpu KT. [Tocie KOHIEHTpUPOBaHHS He-
OUMIIEeHHBIN TpoayKT (440 mr, BEIX0A: 85%) MPUMEHSIOT Ha CIEAYIONIEM dTarne 0e3 TOTOIHUTEIHHON OYNCTKH.
UAP-MC (M+H)': 488,3.

13. Ilomyuenme 5-(tper-OyTmi)-N-(8-(2-((1-mernn-1H-nupa3on-4-min)aMuHO)MIUPUMUAHH-4-1IT)-2-
(okceran-3-un)-2,3,4,5-rerparuapo-1 H-06en3o[ c]azenun-5-mn)-1,2,4-okcaauaszon-3-kapOokcaMua.

N-rO
o < :: (5.0 sxBuE}
—_— -
MaBH4CN (3,0 sreue}
ZnCls (3,0 sxmum)} \
L\N___ MeOH, kT, 16 1

B pactBop 5-(TpCT-6YTHH)—N-(8—(2-((1—MeTI/IH-lH—HI/IpaSOH—4—I/IH)aMI/IHO)HI/IpI/IMI/I,Z[I/IH-4—I/IJI)—2,3,4,5—
terparuapo-1H-6en3o[clazenun-5-un)-1,2,4-okcanuazon-3-kapookcamuna (180 mr, 0,36 MMoib) U JUTHAPODY-
pan-3(2H)-ona (132 wr, 1,8 mmoan) B MeOH (20 mur) mo6asmsror NaBH3CN (66 mr, 1,08 mmoins) u ZnCl,
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(246 wr, 1,8 Mmmoib). CMech epeMeIInBaloT U KT B TedeHue 16 4. [Tocae KoHIeHTpUpOBaHUs U pa30aBiIeHU
Bozaoi (30 mim) cMmech akcTparupyioT EtOAc (80 mnx2). O0bennHEeHHBIC OpraHYecKre CJIOU mpombiBaroT H,O
(60 M) u xoHueHTpHpyoT. Heounmmennsii npoaykr ounmaroT npenapatueHod BOXKX (CH;CN/H,O ¢ 0,05%
NH4HCO; B xauecTBe HOABIXHOM (asbl) s nomydeHns S-(tper-0yTin)-N-(8-(2-((1-metun-1H-mmpazon-4-ni)amu-
HO)TMpUMUINH-4-11)-2-(0KkceTan-3-mn)-2,3,4,5-retparunpo- 1 H-6en3o[ c]azenun-5-un)-1,2,4-okcaguazon-3-
KapGOKCaMIIa B BIJIE TBEPIOTO BelecTsa xenroro msera (114 mr, Beixom: 49%). UOP-MC (M+H)": 544,3. 'H-
SAMP (400 MI'u, CD;0D) 6: 8,30 (d, J=5,2 I'u, 1H), 7,92-7,85 (m, 3H), 7,51 (s, 1H), 7,35 (d, J=8,4 ', 1H),
7,11 (d, J=5,2 'y, 1H), 5,50 (d, J=9,6 I'u, 1H), 4,67-4,55 (m, 4H), 3,84-3,70 (m, 3H), 3,80 (s, 3H), 2,95-2,89 (m,
1H), 2,76-2,72 (m, 1H), 2,15-2,12 (m, 1H), 1,95-1,92 (m, 1H), 1,40 (s, 9H).

14. Tlonmyuenme (R)-5-(tper-GyTnm)-N-(8-(2-((1-metun-1H-nmpa3on-4-wmi)aMuHO ) TUPUMHATAH-4-1T)-2 -
(okceran-3-un)-2,3,4,5-rerparuapo- 1 H-6en30[ c]azenun-5-mn)-1,2,4-okcaanazon-3- Kap6OKCElMI/I,IIa

q:>‘N jrj\‘>‘<g OC>‘N ngjLJ>‘<;

N /N\ N ,N\
LA A SWes
NTON NTON
5-(tper-bytni)-N-(8-(2-((1-metnn-1H-nmpazon-4-nmr)amMuHo )inpumMu guH-4-11)-2-(okceTan-3-ni)-2,3,4,5-
teTparuapo-1H-6en3o[clazenun-5-mn)-1,2,4-okcaauazon-3-kapOoKcaMul MOJBEPTaOT Pa3ICICHHIO C TOMOIIBIO
COX (OD-H (2x25 cm), 30% metanon/CO,, 100 bap, 60 mu/mun, 220 HM, BBOA, 00.: 1,5 M1, 9 Mr/mi, MeTaHOI), 4TO
naet 34,8 mr nuka 1 (xumuyeckas uucrora 99%, ee >99%) u 37,1 mr muka 2 (xumudeckas yuctora 99%, ee >99%).

IMuk 2 o3zmagaet {(R)-8-[2-(1-metnn-1H-nupa3zon-4-unaMuHO)-MUpUMHINH-4-1T]-2-0KceTan-3-un-2,3,4,5-
terparuapo-1H-2-6enzazenuu-5-mi}-amun S-tpet-0yTui-1,2,4-okcamua3on-3-kapooHoBoit kucioter: KXMC:
Rt 0,88 Mun, m/z 544,00. 'H-SIMP (400 MI'u, METAHOJI-d4) &: 8,40 (d, J=5,02 T, 1H), 7,87 - 8,09 (m, 3H),
7,63 (s, 1H), 7,45 (d, J=8,28 I', 1H), 7,20 (d, J=5,27 T'u, 1H), 5,60 (s, 1H), 4,55 - 4,77 (m, 4H), 3,89 (s, 3H),
3,75 - 3,85 (m, 3H), 2,75 - 3,10 (m, 2H), 1,89 - 2,42 (m, 2H), 1,51 (s, 9H).

Crioco6 2.

1. XwupampHOoe  pazgelieHHe  TpeT-OyTHi-5-aMuHO-8-0pom-4,5-muruapo-1H-6en3o[clazenun-2(3H)-
KapOOKcHiaTta sl TOJydyeHus coexuHeHust  1per-Oyrmin-(E)-5-amuno-8-6pom-1,3,4,5-rerparuapo-2H-
6en3o[clazennu-2-kapOokcuiaTa c (11bS)-4-runpoxcuaunadro[2,1-d:1',2"-f][1,3,2]nmrnokcadochennn-4-
okcugoM (1:1).

Bog, 1. MeCH, ofip. xom, 3 1 1.3 of. MITAD
N 2. Kom.lem‘par obp. xom., 39
/
b” 2.3 o6. MTTAn
NHz O3T-8 0 KT
Br
o OH

Boc
i O
0,0
.
o OH
v
Br

B Ttper-6yTri-5-amuHo-8-06pomo-4,5-muruapo- 1 H-6en3o[ cJazenuu-2(3H)-kapookcmnat (800 T, 2,34 Moib) 10-
6asisror MeOH (4,8 1) u (S)-(-)-1,1'-6unadrmn-2,2'-qunnarunpodocdar (816,6 T, 2,34 mons). Cmech nepeme-
mmBaroT 1pu 25°C B teuenne 30 MuH, 1 00pazyercs CycreH3ust skenToro 1gera. CyCleH3HI0 epeMENINBaIOT C
npuMeHeHneM oOpaTtHoro xosomwibHHKa (70°C) juid MoNydeHHs pacTBOpa JKENTOTO IBeTa. PeakIMoHHYIO
CMeCh KOHLIEHTPHUPYIOT 0 CyXOro ocrartka, n noodasisror UITAn (3,44 m). PeakionHyro cMech HarpeBaroT J10
70°C u nepeMeIIMBalOT IpHU ITOH TeMnepaType B TedeHre 3 4. PeakiMOHHYI0 CMeCh OXJIaXJal0T A0 KOMHAaTHON
TEMITEPATYPHI U TO0ABIIAIOT AOMONHUTENbHYIO opuwio UTTA (3,44 ). PeakiimoHHyI0 cMech TIPOJIOIDKAIOT TIie-
peMeImBaTh Mpyu KOMHATHOHN Temrieparype B TedeHue 16 4. CycneH3nuto QuibTPYIOT Ha MEHTPUPYTE, U 0CATOK
MIPOMBIBAIOT TP pasa, Kakaelid pa3 7 oobemamu MITAN. Braxssiit ocagok ObICTPO CymIaT AJIs TMOTyYEHHUsS CO-
equHeHus TpeT-0yTmi-(R)-5-amunao0-8-0pom-1,3,4,5-Terparunpo-2H-6en30[ c]azenmu-2-kapookcmnaTa ¢ (11bS)-
4-ruppokcuanaadTo[2,1-d:1',2'-f][1,3,2] anokcadocennn-4-oxkcugom (1:1) (515 1, Beixox: 64% [mpexdmonaras
MakcumainbHoe u3BiedeHne 50%], 91,3% ee) B Buzme TBepmoro BemiecTBa Oenoro mBera. IIpomecc moBTOpHOM
KPHUCTAJIM3ALIH TOBTOPSIOT, YTOOBI YBEIUUUTE ee 10 97,2%.

=
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2. Tlomyuenme tper-Oytun-(E)-8-6pom-5-(5-(Tper-OyTin)-1,2,4-okcanuason-3-kapookcamuno)-1,3,4,5-
teTparuapo-2H-6en3o[clazenun-2-kapOokcunara.
1. {COCI), (3,0 sxzuE),

N-O
N0 TM® (ar), DO &, 7 4 e Hrf\N/)—é
KO ‘ / -
Mﬁf!'ﬂ!» o
on ,
(1 0 equiv} OO

T3A (3,0 sreur), ml., KT, 2y

B pactBop 5-(tper-OyTHn)-1,2,4-okcaaunazon-3-kapookcunata Hatpus (800 mr, 4,0 MMOJIb) ¥ OKCAITHIIXJIO-
puma (2,0 r, 16 mmons) B CH,Cl, (10 mim) mobasnsitor JIM® (kar.). CMech iepeMemuBaioT P KOMHATHON TeM-
neparype B TeueHue 2 4, U 3aTeM AaBaxabl kKoHneHTpupyoT ¢ CH,Cl,. Ocratok pazbasnstor CH,Cl, (20 M) u
no0aBnsioT  coepuHeHue  TpeT-OyTHi-(R)-5-amubo-8-6pom-1,3,4,5-rerparunpo-2H-6en3o[clazennn-2-
kapOokcmnara ¢ (11bR)-4-rugpoxcumunadro[2,1-d:1',2'-f][1,3,2]muokcadochenun-4-okcumom (1:1) (2,0 1,
3,0 mMonb) n TpuaTHIaMuH (900 mr, 9,0 Mmous). CMech IepeMennBaloT IPH KOMHATHOH TeMIeparype B Tede-
HHE 2 4 ¥ KOHIECHTPUPYIOT. HeounIeHH I MPOIyKT OYMINAIOT C IIOMOINBI0 XpoMarorpaduy Ha CHJIMKAaresne
(II2:EtOAc = 2:1) gna  mnomydeHust  Tper-OyTmi-(R)-8-6pom-5-(5-(Tper-0yTmn)-1,2,4-okcanuazon-3-
kapOokcamno)-1,3,4,5-trerparnnpo-2H-6en30[ c]azennH-2-kapOoKcmiiaTa B BUAE TBEPJOTO BEIIECTBA JKEJITOTO
ugeta (1,2 r, Berxoa: 80%). UDP-MC (M+Na)": 515,1. 'H-sIMP (400 MI'u, CDCl;) o: 7,48-7,36 (m, 2H), 7,24-
7,18 (m, 1H), 5,61-5,50 (m, 1H), 4,70-4,51 (m, 1H), 4,38-4,29 (m, 1H), 4,05-3,85 (m, 1H), 3,53-3,48 (m, 1H),
2,24-2,16 (m, 2H), 1,48 (s, 9H), 1,40-1,37 (m, 9H).

3. Cunares Ttper-OyTmi-(R)-5-(5-(tper-0yTnn)-1,2,4-okcannazon-3-kapookcamuo)-8-(2-((1-mermn-1H-
MTUPa30J1-4-WT)aMUHO )TUpUMHIAH-4-1)-1,3,4,5-TeTparunpo-2H-06en30[ cJazenmH-2-kapOOKCHIIaTA.

ﬂ Es'
B- N N0
(1.1 sxEHE} N 'I M
J M Pd{dppfiCl, (D 05 sxeuE} Boc—
Bog—~ KOAC (2,0 sieme}
nuoKcal, 80 °C, 29

E:N)\NL (12 seaum) | ;\HE "

Pd{dppfiCl, (0,05 sieur}
K,CO3(2,0 sreur)
muorcaHH,0, 100 °C, 24
Cunre3 tpeT-0yTmi-(R)-5-(5-(tpeT-0yTmn)-1,2,4-okcannaszon-3-kapbokcamuno)-8-(2-((1-metwn-1H-
MTUPa30J1-4-W1)aMUHO )TUpUMHUINH-4-11)-1,3,4,5-TeTparuapo-2H-6en30[ c|azenuH-2-kapOOKCHIaTa  aHAJIOTHYEH
CHUHTE3Y TpeT-0yTHi-1-(5-(TpeT-0yTmn)-1,2,4-okcanuazon-3-kapookcamuo)-7-(2-((1-metmi- 1 H-mupazon-4-
WJT)aMUHO )IUpMUAuH-4-10)-4,5-nuruapo-1 H-6en3o[d]azernmmu-3(2H)-kapbokcunara u3 mpumepa 1, srama 12.
Heounmennplii MaTepran OYUINAIOT ¢ TIOMOIIBI0 XpoMarorpaduu Ha cunukarene (EtOAc: MeOH = 15:1) mist
TOJTydeHUS TpeT-0yTHi-(R)-5-(5-(Tper-0yTmn)-1,2,4-okcagnazon-3-kapbokcamuo)-8-(2-((1-merun-1H-
MTUPa30J1-4-WI)aMUHO )TApUMHUINH-4-11)-1,3,4,5-TeTparunpo-2H-06en30[ c|azenmH-2-kapOOKCHIIaTa B BUIE TBEP-
JI0TO BemiecTsa xkentoro useta (1,5 r, Bexox: 43%). UOP-MC (M+H)": 588,3.
4. Cunrez  (R)-5-(tper-6ytmn)-N-(8-(2-((1-meTmn-1H-nupa3on-4-mir)aMuHO ) TUPMHUIHH-4- 11T )-
2,3,4,5-terparunpo-1H-0en30[ clazenun-5-mn)-1,2,4-okcaguason-3-kapOokcaMu/ia.

R

TOY F DOM (1 1)

KT, 14

= N J.N‘ =N _,,N‘
SWweL A A=
H H

B pactBop TpeT-0yTIi-(R)-5-(5-(tper-0OyTin)-1,2,4-okcaauazon-3-kapookcamuo)-8-(2-((1-metmn-1H-
NHMpPas3oii-4-1iT)aMUHO ) IUpUMUIH-4-11)- 1,3 ,4,5-Tetparuapo-2H-6en3o[ c]azenun-2-kapookcunata (1,4 1, 2,3 MMOJIb)
B CH,Cl, (10 M) mobasmsitor TOY (10 mur). CMmech mepeMennBaioT Mpu KOMHAaTHOW TeMIepaType B TCUCHHUE
1 4. PeakumoHHYyI0 CMeCh KOHLEHTPUPYIOT U HeOUHIIeHHbIH nmpoaykT (1,0 T, Bexoa: 81%) npuMeHsIoT Ha ciie-
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JyroIeM dTare 0e3 JonoJHUTeNbHOH ouuctk. UDOP-MC (M+H)+: 488,3.
5. Cwuntez (R)-5-(tper-0yTnim)-N-(8-(2-((1-meTun-1H-nrpaszoin-4-mi)aMuHO ) TUPUMHIAH -4 -1 )-2-
(okceran-3-nn)-2,3,4,5-rerparuapo- 1 H-6en30[ c|azenun-5-mn)-1,2,4-okcaguazon-3-kapookcamua (I-RP33).

N~0 N-C,
PRVE v BUAVE £
O:<>O (2,0 srmuE}

NaBH3CN (3.0 sxeur}
ZnCl, (5.0 sxpue }

= N R N
- MeOH, 50 °C, 164 -
| —;}L‘ /EH/NE | /)\H/Q‘:/Nq—
H N

Cunte3 (R)-5-(tper-0ytrm)-N-(8-(2-((1-metni-1H-mupazon-4-mim)aMuHO TP UMUTHH-4-111)-2-(OKCeTaH-3-11)-
2,3.4,5-rerparunpo-1 H-6en30[ cJazenmu-5-un)-1,2,4-okcamuazon-3-kapOokcaMuia  aHAIOTHUEH CHHTE3y S-(TpeT-
OyTr)-N-(8-(2-((1-meTnn-1 H-mupazon-4-mim)aMuHO ) TapuMuIHH-4-11)-2-(0kceTaH-3-mn)-2,3,4,5-tetparunpo- 1 H-
Oenso[clazenuu-5-mn)-1,2,4-okcannason-3-kapOokcaMuaa, OMUCAaHHOMY BhImIe B criocobe 1, atame 13. Heoun-
MICHHBIN MaTepHal OYMIIA0T ¢ TOMOIIbI0 XpomaTtorpaduu Ha cunnkarene (EtOAc:MeOH = 20:1) mist momyde-
HUS (R)-5-(tpeT-0yTmim)-N-(8-(2-((1-meTun- 1 H-mupazon-4-mir)aMuHO ) TApUMHUIAH-4-11)-2-(OKCe TaH-3- 1) -
2,3,4,5-terparunpo- 1 H-0en30[ clazenun-5-mn)-1,2,4-okcaguaszon-3-kapOokcamMua B BUAC TBEPIOrO BEIICCTBA
KenToro mpera (746 mr, BEIXom: 67%). UDP-MC (M+H)": 544,3. 'H-SIMP (400 MI'ti, CD;0D) &: 8,42 (d, J=5,2
I'y, 1H), 8,03-7,96 (m, 3H), 7,63 (s, 1H), 7,48 (d, J=8,0 T'u, 1H), 7,23 (d, J=5,2 I'y, 1H), 5,61 (d, J=9,6 I'y, 1H),
4,78-4,67 (m, 4H), 3,96-3,82 (m, 3H), 3,90 (s, 3H), 3,06-3,02 (m, 1H), 2,89-2,80 (m, 1H), 2,29-2,22 (m, 1H),
2,07-2,03 (m, 1H), 1,52 (s, 9H).

[Mpumep 3. 5-(tper-Bytn)-N-(2-(2-rugpokcuatin)-8-(2-((1-metnn-1 H-nupazon-4-mir)aMuHO ) TUPUMU AN H-
4-n)-2,3,4,5-rerparunpo-1H-6en3o[clazenun-5-mn)-1,2,4-okcaauazon-3-kapookcamun (coenuHeHue 3).

N-O

N0, HO
! f
' ”Q*H AT

2-jionaTanon (1,2 sxEuE}

KOO, (3,0 srER), MeCN
800C, 2u

=3 ~N = =N
| f;'\H/Q/N‘ | *)\NJ;/NE

B pacTBop 5-(tpetr-0yTri)-N-(8-(2-((1-meTun-1 H-upazon-4-un)amuno ) nupumMuua-4-un)-2,3,4,5-
terparuapo-1H-6en3o[clazenun-5-mn)-1,2,4-okcannaszon-3-kapookcamuna (200 mr, 0,41 mmoms) B CH3;CN
(20 M) mob6aBmsroT 2-iomsTanon (141 mr, 0,82 mmons) u K,CO; (170 mr, 1,23 Mmonb). CMech MepeMenInBaoT
npu 80°C B Teuenue 2 4. Cmech pazbasmstor EtOAc (100 mi), mpoMeiBatoT Boo# (60 M) B KOHIIEHTPHPYIOT.
Heounmmenssiii npoaykT ounmarot npenaparuHoii BOXXX (CH3;CN/H,0 ¢ 0,05% NH4HCO; B xauecTBe mon-
BIDKHOH  aspr) uia  momyuyenust  S-(tper-Oytmim)-N-(2-(2-runpoxcnatiin)-8-(2-((1-merun-1H-nmupazon-4-
WJT)aMUHO )IIUPUMUINH-4-11)-2,3,4,5-TeTparuapo- 1 H-6en3o[ c]azenun-5-mn)-1,2,4-okcagnason-3-kapOokcamuia
B BH/IC TBEP/IOTO BEIIECTBA sKenToro useta (90 Mr, BEIXom: 32%). UOP-MC (M+H)": 532,3. 'H-SIMP (400 M1,
CD;0D) o: 8,43 (d, J=5,2 I'y, 1H), 8,04-8,00 (m, 3H), 7,64 (s, 1H), 7,47 (d, J=8,0 I'y, 1H), 7,25 (d, J=5,0 Iy,
1H), 5,60 (d, J=9,6 I', 1H), 4,22-4,10 (m, 2H), 3,91 (s, 3H), 3,75 (t, J=6,0 I', 2H), 3,28-3,21 (m, 2H), 2,69-
2,65 (m, 2H), 2,31-2,27 (m, 1H), 2,00-1,97 (m, 1H), 1,53 (s, 9H).

Ipumep 4. 5-(tper-bByTmm)-N-(8-(2-((1-metmn-1H-mmupazon-4-min)aMuHO ) THPUMHAIAH-4-11) -2 -(METHIT-
cynmshonmn)-2,3,4,5-rerparuapo- 1 H-6en3o[c]azenmu-5-un)-1,2,4-okcaanazon-3-kapbokcamu (coequHeHne 4).

H H\Q/TH 0;%_ d W‘H

MsCl (1.2 sxeue}

_—

T3A (3.0 srmue)}
=iz =N A mT, 29 2 =N
[y LA o

Cunre3 5-(tper-OyTiin)-N-(8-(2-((1-metun-1H-nmpazon-4-1t)aMrHO ) TupUMHUIHH-4-11)-2~(METHIICY T OHIIT) -
2,3,4,5-terparuapo-1H-0en3o[clazenun-5-m)-1,2,4-0kcaqua3on-3-kapOokcamMuaa aHAIOTHYCH CHHTE3y S-(TpeT-
OyTrn)-N-(8-(2-((1-metun-1H-nmpazon-4-nm)aMuHO ) TIpUMHANH-4-111)-2 -(MeTiIcyabhoHmn)-2,3,4,5-TeTparuapo-
1H-6eH30[c]azenuH-5-mn)-1,3,4-0kcaaunaszon-2-kapOokcamMuaa B nmpuMepe 15. HeouuieHHbIi MPOayKT OYHUIIIa-
1ot npenapatusHoit BOXKX (CH;CN/H,0 ¢ 0,05% NH4HCO; B kauecTBe MOABIKHOMN (ha3bl) IUTS TTOTYUCHUS S-
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(tper-6yTiim)-N-(8-(2-((1-metmi-1H-nupa3zon-4-wmn)aMiuHO ) TUPpUMUAANH-4-11)-2-(MeTHICY b (oHm )-2,3,4,5-
terparuapo-1H-6enzo[clazenun-5-mn)-1,2,4-okcanuaszon-3-kapOoKcaMuia B BUIE TBEPJOTO BEIIECTBA JKEJITOTO
usera (98 mr, BeIxox: 60%). UDP-MC (M+H)": 566,2. 'H-SIMP (400 MI'w, CDCl,) &: 8,45 (d, J=4,8 T', 1H),
8,02 (s, 1H), 7,94-7,92 (m, 2H), 7,57-7,48 (m, 3H), 7,07 (d, J=5,2 T'n, 1H), 6,96 (s, 1H), 5,72 (t, J=8,8 T'y, 1H),
4,85-4,81 (m, 1H), 4,57-4,53 (m, 1H), 4,03-3,97 (m, 1H), 3,93 (s, 3H), 3,66-3,63 (m, 1H), 2,74 (s, 3H), 2,39-
2,21 (m, 2H), 1,49 (s, 9H).

IIpumep 5. 5-(tper-ByTtni)-N-(8-(2-((1-meTnn-1H-mmupazon-4-uin)aMuHO )TUPpUMUTTH-4-111)-2-(OKceTaH-3 -
nn)-2,3,4,5-rerparuapo-1H- 6eH30[c asenuH-5-un)-1,2,4-okcaanaszon-3-kapbokcaMuy (coeTuHEHNE 5).

N-0
N A ¢
H ﬂ)‘ oQ_ M
O%O (5.0 ssEHE}

—_—
NaBH;CN (3.0 sxmim)
ZnCly (5,0 sxeue)}

= N = N
= MeOH xT, 164 N =

B pacTBop 5-(tpet-0yTrin)-N-(8-(2-((1-meTnin- 1 H-upazon-4-un)amMuHO IupuMuAIuH-4-11)-2,3,4,5-
terparuapo-1H-6en3o[clazenun-5-mn)-1,2,4-okcagnazon-3-kapookcamunaa (180 mr, 0,36 MMoib) U JUTHAPOdY-
pan-3(2H)-ona (132 wmr, 1,8 mmonb) B MeOH (20 M) mobasisitor NaBH;CN (66 mr, 1,08 mmons) u ZnCl, (246
mr, 1,8 Mmous). CMech epeMeInBaloT Mpu KT B TedeHue 16 4. [locie KOHIEHTpUpOBaHMS U pa30aBiIeHUs BO-
noit (30 mur) cmech akcTparupytoT EtOAc (80 Mix2). O0bemuHeHHBIE OpraHudeckue ciion mpombiBaroT H,O (60
MJI) ¥ KOHIEHTpUpyoT. Heounmennsii npoaykt ouunmaror npenaparusHoii BOXX (CH;CN/H,O c 0,05%
NH;HCO; B kayectBe moaBWXHOW (as3bl) Ut moiydeHust S-(tper-0yTmi)-N-(8-(2-((1-mernn-1H-nupazon-4-
WJ1)aMUHO ) TUPpUMUIUH-4-U1)-2-(0KceTan-3-un)-2,3,4,5-terparuapo-1H-6en30[c]azenun-5-un)-1,2,4-
OKcaana3oi-3-kapOokcaMuaa B BHAE TBEpAOTo BemiecTBa >kenroro nsera (114 wmr, Beixox: 49%). UOP-MC
(M+H)": 544,3. "H-SIMP (400 MI', CD;0D) &: 8,30 (d, J=5,2 T, 1H), 7,92-7,85 (m, 3H), 7,51 (s, 1H), 7,35 (d,
J=8,4 T'u, 1H), 7,11 (d, J=5,2 I'y, 1H), 5,50 (d, J=9,6 T'u, 1H), 4,67-4,55 (m, 4H), 3,84-3,70 (m, 3H), 3,80 (s,
3H), 2,95-2,89 (m, 1H), 2,76-2,72 (m, 1H), 2,15-2,12 (m, 1H), 1,95-1,92 (m, 1H), 1,40 (s, 9H).

Ipumep 6. 5-(tper-ByTrn)-N-(2-(3-runpoxcunukino0yTin)-8-(2-(( 1 -metwm- 1 H-mupa3o1-4-1i1)aMIuHO ) THPH-
MuauH-4-un)-2,3,4,5-rerparuapo- 1 H-6en3o[ clazenun-5-mn)-1,2,4-okcannason-3-kapookcamus (coequHeHue 6).

N-C, N-C.
i HO N A 2
H Hjﬁﬂ SIS o¥ W
(3,0 areuE}

NaBH4CN (5.0 sreue}
ZnCl, (10,0 sz}

= | MeOH, kT, 4 4 | = EN
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Cunre3 5-(Tpet-0yTrin)-N-(2-(3-ruapokcutinkino0yTimn)-8-(2-(( 1-metnin- 1 H-mupason-4-wmm)amMuHo )u-
pumuanH-4-un)-2,3,4,5-rerparunpo-1H-6enso[ clazenunu-5-mn)-1,2,4-okcannazon-3-kapOoKkcaMuia aHaJOTHICH
CHHTE3Y 5-(tpet-0yTri)-N-(8-(2-((1-metnn-1 H-mmpazon-4-wuin)aMuHO TP UMUATUH-4 -11)-2 -(OKCeTaH-3-1i1) -
2,3,4,5-terparnnpo-1H-6en3o0[clazenmu-5-un)-1,2 ,4-okcaanazon-3-kapOokcamuia B mpumepe 5. HeounmeHHBIH
MPOJYKT OYMIIAIOT C IOMOIIBI0 XpoMarorpaduu Ha cuimkarene (EtOAc:MeOH = 10:1) s moiydyenust 5-(tper-
OyTi)-N-(2-(3-ruppoxcunukiao0yu)-8-(2-(( 1 -metnn-1 H-nupazon-4-wr)amuHo )impuMumH-4-mi)-2,3,4,5-
terparuapo-1H-6en3o[clazenun-5-mn)-1,2,4-okcanuaszon-3-kapOoKcaMuia B BU/IE TBEPJOTO BEIIECTBA JKEJITOTO
nBeta (102 mr, Bexom: 53%). UDP-MC (M+H)+: 557,7. 'H-sIMP (400 MI', CD;0D) o: 8,29 (d, J=5,2 ', 1H),
7,87 (s, 3H), 7,50 (s, 1H), 7,32 (d, J=8,8 I'y, 1H), 7,09 (d, J=5,6 ', 1H), 5,45 (d, J=10,0 'y, 1H), 3,86-3,78 (m,
3H), 3,75 (s, 3H), 3,09-3,06 (m, 1H), 2,80-2,74 (m, 1H), 2,50-2,39 (m, 3H), 2,14-2,05 (m, 1H), 1,88-1,85 (m,
1H), 1,72-1,69 (m, 2H), 1,41 (s, 9H).

IIpumep 7. S-(tper-Byrnm)-N-(8-(2-((1-3Tra-1H-tmpazon-4-uin)aMuHO ) TUPUMUTTH-4-111)-2-(OKceTaH-3 -
nn)-2,3,4,5-rerparuapo-1H-6en3o[ clazenun-5-un)-1,2,4-okcannazon-3-kapookcamui (CoeTuHEHHE 7).
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1. Cunre3 4-metokcu-N-(1-atrin-1H-nupazon-4-nin)nupuMuanH-2-aMHuHa.

-~
Q """",! (1,0 3}
HaN"% N~

e
| =y . fﬁN /EE\N-—/
N':J\‘CI Pdo{dba}; (0,05 s}, S-Phos (0,1 sk}, NI;I\N S
H

CsaC0y (2.0 a1}, mHoxcan, 100 *C, 44
Cunres 4-metokcu-N-(1-atun-1H-tupazon-4-mn)mupuMuinH-2-aMIHa aHaJIOTHYEH CHHTE3Y 4-MeTOKCH-N-
(1-metmn-1H-iupa3zon-4-wn)mupuMuanH-2-aMruHa B ipumepe 1, Drane 10. HeounmeHHbBIH MaTepran OYHIAIOT
xpomatorpadueir Ha cuaukarene (I19:EtOAc = 1:1) mrs momydenus 4-meroxcu-N-(1-3tmi-1H-mupazon-4-
nn)nupuMuInH-2-amuHa (420 mr, BeIXoa: 43%) B BHAE TBEPIOTO BEIIECTBA JKEITOBATO-KOPHYHEBOTO IIBETA.
NAP-MC(M+H)": 220,1.
2. Cunres 4-xnop-N-(1-otmi-1H-nupa3zon-4-un) mupuMHUIHH-2 -aMUHA.

OMe OH cl
S N g =N PGCI e =N
G (B = (Y P
100°C, 2 i 100°C, 164 N

B 4-meroxcu-N-(1-3Tmi-1H-upazon-4-mn)mupumunns-2-amua (420 mr, 1,9 mmons) nobGasmsror HBr
(5 ™, 48%-ub1ii BoaHBIH). Peaknnonnyro cMecs HarpeBaioT 10 100°C u mepeMemunBaioT IpH 3TOH TeMIieparype
B TeueHue 2 4. PeaknmoHHyI0 cMech KOHIIGHTPHUPYIOT, U 3aTeM AobasisitoT POCI; (5 mur). PeaknmonHyro cmech
HarpeBaroT A0 100°C u nepememuBaroT Npyu ITON TeMIepaType B TeueHHe 16 4. PeaknMoHHYI0 cMech OXJIax-
JIafoT 10 KOMHATHOM TeMIepaTyphl U BBIJIMBAIOT B BOJY, OXJIAXJICHHYIO JI0 TeMIepaTypsl 3amep3anus. pH pac-
TBOpa moBoaAtT o pH = 8 ¢ momomero BogHoro NaOH (5 M). OcHoBHYI0 BonHYIO a3y 3kctparupyioT EtOAc
(2x30 mur). OOBeMHEHHBIE OpTaHWYECKHE CJIOW MpoMBIBatoT paccoioM (100 mur), cymat (Na,SO,) u KOHIIeH-
TpupyoT. Heounmennsiit Mmarepuan ounmaior xpomarorpapueii Ha cunukarene (II19:EtOAc = 1:1) anst momy-
yenust 4-xynop-N-(1-metnn-1H-nmpa3zon-4-un)pnupuMuIuH-2-aMiHa B BHJIE TBEPJOro BeulecTBa Oenoro Ipera
(220 wr, BEIXO: 51%) UDP-MC (M+H)": 224,1.

3. Cunte3 tpeT-0yTHn-5-(5-(Tper-0yTrn)-1,2,4-oxcaanazon-3-kapookcamuo)-8-(2-((1-atu- 1 H-mmupazodn-
4-wm)aMuHO ) TupuMHuIUH-4-1)-1,3,4,5-Tetparunpo-2H-6eH30[ c]azenuH-2-kapOoKcHiaTa.

Y %) O
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N P
1.1 sKaME. M NN
P{dppfiCl, (0.05 3Kaus.} Boc--m/_j’
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AMOKCaH . 100 2L 12y |
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i =M {12 eqg =N l:-::—""I
|PfJxN/La;N_\ |NdJnN/Qh)d Y
H H

Fd(dpphCl; (0,05 3k}
KoCOa (2.0 3k.)
Auokcad H;O, 80 *C 24

B cMmech Tper-OyTmin-8-6pom-5-(5-(Tper-0yTmn)-1,2,4-okcaana3on-3-kapookcamuio)-1,3,4,5-rerparuapo-
2H-6en30[d]a3zenun-2-kapbokcunara (560 mr, 1,13 mMons) u PinB-BPin (288 wmr, 1,10 MMomns) B cyxom 1,4-
muokcane (11 mi) B atmocdepe N, 6victpo nobdasistor KOAc (332 wr, 3,39 mmouns) u Pd(dppf)Cl,-CH,Cl,
(89 mr, 0,11 MMouB).

Cwmech nepememmBaroT pu 100°C B atMocdepe N, B Teuenue 12 4. [locne oxmaxaeHusi T00aBISIOT 4-
xyop-N-(1-atrn-1H-mupazon-4-wn)nupumuaua-2-amud (301 mr, 1,35 mmoms), K,CO; (312 mr, 2,26 MMods),
Pd(dppf)Cl,-CH,Cl, (89 wmr, 0,11 mmons) u H,O (2,5 mur). Cmech nepemermBarot B atmochepe N, mpu 80°C B Te-
yenne 2 4. Ilocne oxakaeHnsi cMech KOHIIEHTPUPYIOT W OYMINAIOT ¢ TIOMOIIBI0 KOJIOHOYHOH Xpomartorpadun Ha
cunmukarene (I19:EtOAc = 3:1) mia momydenus TpeT-0yTui-5-(5-(tper-0yTi)-1,2,4-okcaauason-3-kapOokcaMuIo )-
8-(2-((1-oTun-1H-mmupazon-4-wn)amuHo ) mupuMuanH-4-mn)-1,3,4,5-retparuapo-2H-6en30[ c|azenmH-2-kapOokcunaTa
(200 mr, BEIXO: 29%) B BHIE TBEPIOTO BEIIECTBA KeaTOro mBeta. MOP-MC (M+H)": 602,2.

4. IHonyuenue 5-(tpet-0yTmin)-N-(8-(2-((1-3Tmn-1H-nupa3on-4-min)aMuHO ) TUPUMUAMH-4-1IT)-
2,3,4,5-terparunpo-1H-6en3o[c]azenun-5-mn)-1,2,4-okcaauazon-3-kapookcamuia.
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B pactBop Tper-0yTHi-5-(5-(tper-0yTin)-1,2,4-okcamnazon-3-kapookcamuio )-8-(2-((1-3tun- 1 H-mupaszon-
4-wm)aMuHO )TupuMHuIuH-4-m)-1,3,4,5-teTparunpo-2H-6en30[ c]azenmu-2-kapookcunata (200 mr, 0,33 MMOIb)
B CH,Cl, (5 mn) no6asisiror TOY (5 Mi); cMech mepeMenmunBaroT B TedeHuH 1 9 npu KT. [Tociie KoHIIeHTprupoBa-
HUS HEOYHIIEeHHBIN npoaykT (166 mr, Beixoa: 100%) npuMeHSIOT Ha CIEAYIOIEM 3Tamne 0e3 JOMONHUTEIFHON
ounctku. UDP-MC (M+H)': 502,7.

5. Cunre3 5-(tper-OyTtmin)-N-(8-(2-((1-atmin-1H-nmpazon-4-mir)aMuHO ) TUpUMHAIUH-4-11)-2-(OKCceTaH-3-
wn)-2,3,4,5-terparuapo-1H-6en3o[c]azenun-5-nin)-1,2,4-oxcaaunazon-3-kapookcamua (I-RP1).

~0 'y}
! H:@J\ﬁ 0& H\g/ﬂ\ﬁ
O{D (5,0 srmuE}
gang;.;E?EJél 0.0 31;311:3}
= =N MEOM KT St % =N
| N’)W:I/E“’NH\ R | /)\N/EJ‘“\

B pacTBOp 5-(tpet-0yTHin)-N-(8-(2-((1-3Tun-1H-nupazon-4-na)amuHo ) mupuMuua-4-mn)-2,3,4,5-
tetparuapo-1H-6en3o[clazenun-5-mn)-1,2,4-okcaquazon-3-kapookcamuna (166 mr, 0,33 mmoinb) u quruapody-
pan-3(2H)-ona (119 wmr, 1,65 mmons) B MeOH (18 mi) go6asmstor NaBH;CN (21 mr, 0,33 mmons) u ZnCl,
(90 wmr, 0,66 MMob). CMeCh TTepeMeInBaOT TIPH KT B TedeHue 3 4. [Tociie KOHIEHTPUPOBaHUS U pa3OaBIeHUS
Bozoit (30 M) cmech akctparupyroT EtOAc (80 miix2). OObeIUHEHHBIE OpraHMYECKUE CII0M mpoMbiBatoT HyO
(60 mur) 1 KOHIIEHTpUPYIOT. Heounmennsiit mpoaykt ouunmiaroT npenapatuaoit TCX (CH,Cl,: MeOH = 20:1)
st monydeHust  S-(tpet-0yTri)-N-(8-(2-((1-atumn-1H-mupazon-4-wmm)aMiuHO TUpUMHATAH-4-11)-2 -(OKCeTaH-3 -
nn)-2,3,4,5-rerparuapo-1H-6en3o[ clazenun-5-un)-1,2,4-okcanna3on-3-kapOokcaMuia B BHIE TBEPJOTO BEIIIe-
cTBa xenToro mseta (60 mr, BeIXoX: 32%). MOP-MC (M+H)": 557,7. '"H-SIMP (400 MI't, CDCl;) &: 8,42 (d,
J=5,2 T, 2H), 7,90 (s, 1H), 7,85 (d, J=8,0 I'n, 1H), 7,79 (s, 1H), 7,57-7,53 (m, 2H), 7,04 (d, J=5,2 T'n, 1H), 5,71
(t, J=8,4 I'u, 1H), 4,82-4,66 (m, 4H), 4,17 (q, J=7,2 I'u, 2H), 3,91-3,72 (m, 3H), 2,99-2,92 (m, 1H), 2,63-2,58
(m, 1H), 2,40-2,34 (m, 1H), 2,15-2,07 (m, 1H), 1,51 (t, J=7,6 I'u, 3H), 1,45 (s, 9H).

[Mpumep 8. 5-(tper-bByrmin)-N-(8-(2-((1-merun-1H-nupaszon-4-na)aMUHO ) TUPpUMHUANH-4-1T)-2-
(terparunpo-2H-nmpan-4-nn)-2,3,4,5-rerparuapo-1H-6en3o[ clazenmu-5-un)-1,2,4-okcaanazon-3-kapookcamu
(coenuneHwue §).

H “fﬂ oy
O&E_ﬂ)

MNaBHaCN (5.0 skEuE
CH3;COOH (xat}

R =M i M
| ,)\NJ;}I-— MeGH, 50 °C, 4% |N¢1\N/&/N~—

Cunre3  5-(tpet-OyTmim)-N-(8-(2-((1-meTun-1H-nmupazon-4-min)aMuHO ) THpUMUIRH-4-11)-2-(TeTparuapo-
2H-nupan-4-un)-2,3,4,5-terparuapo- 1 H-6en3o[ c]azenmu-5-mn)-1,2,4-okcannazon-3-kapOokcaMuaa aHAIOTHIEH
CUHTE3Y 5-(tper-0yTHi)-N-(8-(2-((1-metun-1H-nmpazon-4-uin)amMuHO )IupuMUIUH-4-101)-2-(TeTparuapo-2 H-
nupan-4-un)-2,3,4,5-rerparunpo-1H-6enso[ clazenmu-5-mn)-1,3,4-okcagnazon-2-kapbokcamuaa B mpumMepe 12,
stane 4. HeounmeHHbIH npoaykT ounmmaiot npenaparuHoir BOXX (CH;CN/H,0 ¢ 0,05% NH4,HCO; B kaue-
CTBE  NHOABWXHOW  ¢as3el) g moxydeHus  S-(tper-Oytmn)-N-(8-(2-((1-metun-1H-nupazon-4-
WJT)aMUHO ) TUPUMUINH-4-11)-2-(TeTparuapo-2H-nupan-4-un)-2,3,4,5-rerparunpo-1 H-6en3o[ cJazennH-5-nm)-
1,2,4-okcangua3on-3-kapOoKcaMuaa B BUIE TBEPAOTo BelecTBa xkentoro mneera (20 mr, Beixox: 14%). UDP-MC
(M+H)": 572,3. "H-SIMP (400 MI', CD;0D) &: 8,30 (s, 1H), 7,91-7,86 (m, 3H), 7,53 (s, 1H), 7,36 (d, J=8,0 I’y
1H), 7,10 (d, J=5,6 I'n, 1H), 5,48 (d, J=9,2 I'u, 1H), 4,19-3,88 (m, 4H), 3,78 (s, 3H), 3,30-3,21 (m, 2H), 3,16-
3,03 (m, 2H), 2,67-2,62 (m, 1H), 2,16-2,11 (m, 1H), 1,96-1,83 (m, 3H), 1,64-1,52 (m, 2H), 1,38 (s, 9H).

IIpumep 9. (R)-5-(tper-Bytnm)-N-(8-(2-((1,5-mumernin- 1 H-mupason-4-wmm)aMuHO )TUpUMHATUH-4-11)-2-(2-
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ruApokcudTHI)-2,3,4,5-TpeTparunpo-1H-0en3o[c]azenun-5-un)-1,2,4-okcaauazoin-3-kapobokcamua (co-

equHeHue 9).
N-O
N )\é

1. Cunte3 tper-0yTun-(R)-5-(5-(tper-0yTmin)-1,2,4-okcannaszon-3-kapbokcamuo)-8-(4,4,5,5-terpameTiI-
1,3,2-nqrokcabopoinan-2-un)-1,3,4,5-rerparuapo-2H-0eH30[ c]azenun-2-kapOoKcuIara.

N=
Bae~
q ’i% h
o g/‘\N, j:':/ i (1,05 ax} %

FdidppfiCly (0.1 ax), KOAS (2.0 a5}

I
'

IHoxcad, B °C. 24

Cmecy  Tper-OyTmi-(R)-8-6pom-5-(5-(Tper-OyTin)-1,2,4-okcanuazon-3 —Kap60KcaMI/II[0)- 1,3,4,5-TeTparuapo-
2H-6en3o[c]azenun-2-kapookcunata (1,2 wmr, 2,43 wmMmoms), 4,4,4',4'5,5,5,5-okramernn-2,2"-6u(1,3,2-
nmuokcaboponan) (650 mr, 2,56 mmons), KOAc (477 mr, 4,86 mmons) u Pd(dppf)Cl,.DCM (196 mr, 0,24 MMOIIh)
B 30 mi 1,4-muokcana mepememrBaioT B atMocdepe azora nmpu 90°C B teduenue 2 4. [locie oxyaxaeHus 0
KOMHaTHO! TeMIiepatypsl cMech pazbasisitor EtOAc (200 mur), mpombiBatoT Bogo# (50 mirx2), cymatr ¢ Na,SOy
W KOHIICHTPUPYIOT I TMONy4eHHus TpeT-0yTui-(R)-5-(5-(tper-OyTmn)-1,2,4-okcamnason-3-kapOokcamMuio)-8-
(4,4,5,5-trerpameTni-1,3,2-guokcadbopomnan-2-mn)-1,3,4,5-rerparunpo-2H-0en30[ c]azenun-2-kapOookcuiiara,
KOTOPBIi IPIMEHSACTCS Ha CIEIYIOMEM 3Talle 6e3 JOMoIHUTeNbHOH ounctkin. UOP-MC (M+H)": 541,3.

2. Cunre3 tper-0ytun-(E)-5-(5-(tpet-6ytnn)-1,2,4-oxcaamazon-3-kapbokcaMu0)-8-(2-XJIOpIUPUMHIHH-
4-un)-1,3,4,5-terparunpo-2H-6eH30[ c]azennH-2-kapOoKcHiiaTa.

Boc- HJ,E\N{L Boc~ HE/RN:,%L

cl

fﬁ
- I
)\Cl (1,2 ax)

-~ ==
PaidppfiCla (0,1 55, KoC Oy (2,0 55 o~ J\CI

OHOKCAH/MR3, 90 °C, 121

Cmech TpeT-0yTri-(R)-5-(5-(Tper-0yTin)-1,2,4-okcaanazon-3-kapbokcamuo)-8-(4,4,5,5-rerpameTii-
1,3,2-nmrokcabopoinan-2-un)-1,3,4,5-rerparuapo-2H-6en30[ cJazenun-2-kapookcwmnara (1,31 r, 2,43 mmons), 2,4-
nmuxnopniupumuaria (344 mr, 2,31 mmons), Pd(dppf)Cl, (196 mr, 0,24 mmois) u K,CO; (672 mr, 4,86 MMOJTh) B
20 M muokcana/H,O (4:1) mepememuBarot B atMocdepe N, ipu 90°C B Teuenue 12 4. [Tocie yaaneHus pacTBOpHTE-
JIS1 OCTaTOK ouHMIaroT xpomarorpadueit Ha cumukarene (CH,Cly,: MeOH = 20:1) s momydenust tpeT-0yTui-(R)-5-
(5-(tper-6yTHin)-1,2,4-0Kcanurazon-3-kapooKcamMuo)-8-(2-xnopunmpmunH-4-1n)-1,3,4,5-terparnpo-2H-
OeH3o[clazenuH-2-kapOoOKcHIaTa B BUIE TBEPAOTO BemiecTBa xxenroro mnseta (900 mr, Berxoa: 70% 3a aBa sTa-
na). UDP-MC (M+H)": 527,2.

3. Cunres Ttper-Oyrmi-(R)-5-(5-(tper-0ytnin)-1,2,4-okcanuazon-3-kapbokcamuno)-8-(2-((1,5-numernn-
1 H-impazon-4-nmim)amMmuHo )mpuMuanH-4-ui)-1,3,4,5-rerparunpo-2H-0eH30[ c|azennH-2-kapOokcuiara.

o g
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Boce HI&N:gL " E;N“ Boc~ HQ/EN{

(1,2 ax}

Pdzx{dba}; (0.1 ¢}
o S-Phos (0,2 o} = |N =N _
w M C52G05 (2.0 3K} ‘NA\H =
Cl ouorcad 100 °C, 24
Cmech TpeT-0yTHin-(R)-5-(5-(tper-0yTmin)-1,2,4-okcannaszon-3-kapOokcaMuao )-8-(2-XIopmupMHUIHH-4-
nn)-1,3,4,5-rerparuapo-2H-6en30[c]azenun-2-kapookcmiara (900 mr, 1,71 mmons), 1,5-mumerni-1H-mupaszon-
4-amuna (228 mr, 2,05 mmons), Cs,CO; (1,11 T, 3,42 mmons), Pdy(dba); (157 mr, 0,17 mmons) u S-Phos (140 wr,
0,34 mmomnsb) B 15 Mt 1,4-nuokcana nepememnmBatoT B atMocdepe azora mpu 100°C B teuenue 2 4. Cmech pas-
6asisror EtOAc (200 mur) 1 mpombiBaroT Bomoit (60 mix2). Opranndeckyro ¢a3y cymar ¢ Na,SO, 1 KOHIIeH-
TpupyroT. HeounieHnHsIil MpoayKT oynmatoT xpoMmatorpadueit Ha cuimkarene (IXM/MeOH = 20:1) anst mo-
Jy4eHus TpeT-0yTHi-(R)-5-(5-(tper-Oytmin)-1,2,4-okcagnazon-3-kapookcamuno)-8-(2-((1,5-anmernn-1H-
Mpa3o-4-ui)aMuHo ) mupuMuanH-4-un)-1,3,4,5-terparnapo-2H-6en30[ c]azennH-2-kapOokcniaTa B BUIE TBEp-
joro Bemectsa xentoro meera (110 mr, Berxo: 11%). UOP-MC (M+H)": 602,3. "H-SIMP (400 MI'ti, CDCl;) &:
8,39-8,38 (m, 1H), 7,93-7,90 (m, 2H), 7,67 (s, 1H), 7,46-7,44 (m, 2H), 7,05 (d, J=4,2 I'n, 1H), 6,48-6,41 (m,
1H), 5,69-5,59 (m, 1H), 4,81-4,66 (m, 1H), 4,50-4,41 (m, 1H), 4,10-4,03 (m, 1H), 3,81 (s, 3H), 3,61-3,52 (m,
1H), 2,23 (s, 3H), 2,20-2,16 (m, 2H), 1,40 (s, 9H), 1,34-1,30 (m, 9H).
4. Cunre3 (R)-5-(tpet-0yTun)-N-(8-(2-((1,5-numernn- 1 H-nupazor-4-mir)aMuHO ) TUPUMUTAH-4-11)-
2,3,4,5-terparuapo-1H-6en30[ clazenun-5-mn)-1,2,4-okcaanazon-3-kapOoKkcamuia.

N= N=
Boc—| H# H HﬁQL
TEY (1 1)___

KT, 1y
= _N P N
S AN sy S
Cunte3 (R)-5-(tpet-0yTrn)-N-(8-(2-((1,5-mumetwni- 1 H-mapazon-4-um)aMmuHo rupuMuiua-4-mi)-2,3,4,5-

teTparunapo-1 H-6en3o[ clazermn-5-mn)-1,2,4-okcaanaszon-3-kapOdokcaMuia aHajloTudeH CHHTe3y S-(Tper-OyTii)-N-
(8~(2-((1-metun-1H-nmpazon-4-wmn)amuHo )iupuMuuH-4-1)-2,3,4,5-rerparuapo- 1 H-6enzo[ c]azenn-5-nn)-1,2,4-
oKcaana3oi-3-kapOokcamMuaa B mpumepe 2. HeouueHHbIH MaTepuan NPUMEHSIOT Aajblie 0e3 JOTOJHHUTEIb-
HoM ounctku. UDP-MC (M+H)": 502.2.

5. Cunre3 (R)-5-(tper-OyTni)-N-(8-(2-((1,5-mumernn-1H-nmpazon-4-ua)aMUHO )IHpUMUIUH-4- 111 )-2-(2-
THUIPOKCUITIN)-2,3,4,5-Tperparunpo-1 H-0en3o[ clazenun-5-un)-1,2,4-okcanuazon-3-kapOokcaMuia.

r IS

= M=

Hr\{/_\ ﬁ’ ? HoJ“f\r/_ rﬁﬁ,b
= N s

\L/Eﬁ 2-hogaTanon (2.5 3|<.}F | P

P N K CO, (3.0 3k} »”"L‘N Y

| N MeCN. 80 °C. 12y I\\N | . N--

ﬁ‘"N N o /"\H/ =

Cunres (R)-5-(tpet-0yTrin)-N-(8-(2-((1,5-mumeTmn- 1 H-nupazon-4-ua)aMuHO )IUpUMUTUH-4- 111 ) -2-(2-
TUIPOKCUITIN)-2,3,4,5-TpeTparunpo-1H-0en3o[clazenun-5-mn)-1,2,4-okcaanazon-3-kapOokcaMuaa aHaJIOTHICH
cuHTe3y  S-(Tper-OyTmim)-N-(2-(2-ruapokcuatn)-8-(2-((1-metmn-1H-nupazon-4-min)aMuHO ) TUPUMUINH-4-1IT)-
2,3,4,5-rerparuapo-1H-6en30[clazenun-5-un)-1,2,4-okcanuaszon-3-kapookcamua B npumepe 3. HeounmeHHbIi
MaTepual oumiiarT xpomatorpaduein Ha cwimmkarene (CH,Cl,: MeOH = 10:1) mis nomyuenus (R)-5-(tpet-
OyTum)-N-(8-(2-((1,5-mumeTnn- 1| H-nupa3o-4-min)aMuHO ) TUPUMUIAH-4-11)-2-(2-TUApOKCUITHN)-2,3,4,5-
terparuapo-1H-6en3o[clazenun-5-un)-1,2,4-okcaquazon-3-kapOokcamuia B BUJE TBEPIOTO BEIIECTBA JKEITOTO
uBeta (43 mr, Beixox: 42%). UDP-MC (M+H)": 546,3. "H-SIMP (400 MI't, CD;0D) 8: 8,32 (d, J=5,2 T'u, 1H),
8,00-7,98 (m, 2H), 7,60 (s, 1H), 7,42 (d, J=8,0 I'y, 1H), 7,23 (d, J=5,2 ', 1H), 5,58-5,56 (m, 1H), 4,16-4,10 (m,
2H), 3,82 (s, 3H), 3,73 (t, J=6,0 ', 2H), 3,30-3,21 (m, 2H), 2,67-2,65 (m, 2H), 2,30-2,27 (m, 1H), 2,25 (s, 3H),
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2,02-1,96 (m, 1H), 1,52 (s, 9H).

[pumep 10.  S5-(tper-byrmn)-N-(8-(2-((1-metnn-1H-nupa3on-4-mir)aMuHO ) THPUMHUAHH-4-1IT)-2-
(Terparuapodypan-3-un)-2,3,4,5-rerparuapo-1H-6en3o[ clazenun-5-mn)-1,2,4-okcamuazon-3-kapookcamun (co-
equHenwne 10).

~0

O e DO

(3 {t sxEHB }

NaBH3CN (3.0 skEHE}
ZnCly (10,0 sxeue}
MeaQH, 80 °C, 44

LKHEN___ ' ' |%/@...

Cunte3  5-(tper-OyTim)-N-(8-(2-((1-metw- 1 H-nupazon-4-w1)aMiHO ) IUpUMUAIHH-4-11)-2~(TeTparumapod ypaH-
3-un)-2,3,4,5-rerparunpo-1H-6en3o[clazenuu-5-mn)-1,2,4-okcannazon-3-kapOokcaMuaa aHaJOTHICH OIMCAH-
HOMY B ipumepe 7, Orane 3. Heounmenusiit mpoaykT ounmaroT npemnaparusaoit BOXXX (CH;CN/H,0 ¢ 0,05%
NH4HCO;3 B kadecTBe moABWXHON (a3wl) mist monydeHus S-(TpeT-0yTwin)-N-(8-(2-((1-metnun-1H-nmupazon-4-
WJT)aMUHO ) TUPUMUINH-4-11)-2-(TeTparuapodypan-3-mn)-2,3,4,5-rerparuapo- 1 H-6enso[ c]azenun-5-um)-1,2,4-
OKcaana3oi-3-kapOokcaMuaa B BHAE TBEPIOro BelIecTBa jkentoro meera (97 wr, Beixox: 57%). UOP-MC
(M+H)": 558,3. 'H-SIMP (400 MI'u, CD;0D) &: 8,43 (d, J=5,2 T'u, 1H), 8,04-7,99 (m, 3H), 7,64-7,63 (m, 1H),
7,48 (d, J=8,0 I'n, 1H), 7,24 (d, J=5,2 'y, 1H), 5,61 (d, J=9,6 T'u, 1H), 4,10-3,91 (m, 4H), 3,90 (s, 3H), 3,78-3,71
(m, 2H), 3,36-3,10 (m, 3H), 2,33-2,20 (m, 2H), 2,06-1,96 (m, 2H), 1,52 (s, 9H).

Mpumep 11.  (R)-5-(tper-byrmm)-N-(8-(2-((1-mermut-1H-mupazon-4-um)amMuno ) mupumMuana-4-wmi)-2-(2,2,2-
TpudTopaTHN)-2,3,4,5-TeTparunpo-1 H-6en3o[ c]azenmn-5-1mn)-1,2,4-oxcanuazon-3-kapookcamu (coenunenue 11).

/N N7’/<\ .0
FsC N

Bl
P
H
1. Cunre3 tper-0ytmi-(R)-5-(5-(tper-0ytun)-1,2,4-oxcanuazon-3-kapookcamuao)-8-(2-((1-meTun-

1 H-rmupazoin-4-wmm)aMmuHo )mupuMuanH-4-nn)-1,3,4,5-terparuapo-2H-6eH30[ ¢ |azennn-2-kapOokcunara.

B~ Es’
i 4 N-O
(1 1 srEuE} N 4 M
J M Pd{dppf)Cl; (0,05 sxmum) Boc—
Boc— KOAC (2.0 sieue)}
nuokcaH, 90 °C, 24

d\j\u L e | ;\H Ehm

Pd{dppfiCl, (0,05 srmmm)
K,CO5 (2,0 sreuE)}
THoKCAHH,0, 100 °C, 29
Cunres tpeT-0yTmi-(R)-5-(5-(tpeT-0yTmn)-1,2,4-okcannaszon-3-kapbokcamuno)-8-(2-((1-metwn-1H-
Mpa3o-4-1ia)aMHHO )TUpUMUINH-4-11)-1,3,4,5-TeTparuapo-2H-6eH30[ c|azennH-2-kapOOKcHiIaTa  aHAJIOTHYCH
CUHTE3Y TpeT-0yTHi-1-(5-(tper-0yrnn)-1,2,4-oxcagunazon-3-kapookcamuo)-7-(2-((1-mernn-1H-nupazon-4-
WJT)aMUHO )TUpMUIUH-4-11)-4,5-murunpo- 1 H-6enso[d]azenune-3(2H)-kapbokcnnata B mpumepe 1, srame 12.
HeounmieHnslii MaTepral OYHMIIAIOT C MOMOLIbI0 XxpoMaTorpaduu Ha cuiukarene (EtOAc:MeOH = 15:1) nns
nmonmydeHuss  TpeT-0ytmi-(R)-5-(5-(TpeT-0yTnin)-1,2,4-okcaanazon-3-kapboxcamuno)-8-(2-((1-metun-1H-
MTUPa30J1-4-WT)aMUHO )TUpUMHUINH-4-11)-1,3,4,5-TeTparunpo-2H-06en30[ c]azenmH-2-kapOOKCHIIaTa B BUIE TBEP-
JI0T0 BemecTsa kenroro mseta (1,5 T, Bexo: 43%). UOP-MC (M+H)": 588,3.
2. Cunres (R)-5-(tper-0ytmin)-N-(8-(2-((1-mermi-1H-tmpason-4-wm)amMuHO )mupMuauH-4-mn)-2,3,4,5-
terparuapo-1H-6en30[clazenun-5-mn)-1,2,4-okcaqnazon-3-kapOokcamuia.
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B pactBop TpeT-0yTii-(R)-5-(5-(tper-0yTn)-1,2,4-okcaauazon-3-kapookcamuo)-8-(2-((1-metmn-1H-
NMPa3oJI-4-1iT)aMHHO )IUpUMUTH-4-1)- 1,3,4,5-reTparunpo-2H-6en30[ cJazernmn-2-kapookcunara (1,4 r, 2,3 MMoIIb)
B CH,Cl, (10 M) mob6asmstor TOY (10 mur). Cmech nepeMenIuBaloT P KOMHATHOW TeMIlepaType B TeUEHHUE
1 4. PeakioHHyI0 cMeCh KOHLIEHTPUPYIOT, U HeOUHIIeHHbII mpoaykT (1,0 1, Berxon: 81%) npuMeHsIoT Ha cie-
IYIOIIEM 3Talle 6e3 TOMoMHUTENbHOH ouncTkin. MOP-MC (M+H)': 488,3.

3. Cunare3 (R)-5-(tpetr-0yTnm)-N-(8-(2-((1-metnn-1H-ntupazon-4-wmm)aMuHO )TUpUMHIAH-4-11)-2-(2,2,2-
TpudTOpaTHN)-2,3,4,5-TeTparuapo-1H-6en3o[clazenuu-5-mn)-1,2,4-okcannazon-3-kapOokcamMuia.
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B pactBop (R)-5-(tper-6yTnm)-N-(8-(2-((1-metun-1H-nmupazon-4-min)amuHo ) iupuMunH-4-un)-2,3,4,5-
terparuapo-1H-6en3o[clazenun-5-un)-1,2,4-okcagnazon-3-kapookxcamuna (75 mr, 0,15 mmois) B CH;CN (5 M)
nobasnsior 2,2,2-(tpudTopatin)tpudropmerancynbdonat (60 mr, 0,3 mmons) u JAUIIDA (34 mr, 0,3 MMOIIB).
Cwmech nepemenuBaroT mpu 80°C B TeueHHe 2 9 B MUKPOBOJIHOBOM pekuMme. CMech KOHIICHTPUPYIOT B OUYHIIA-
for npenaparuBaoii TCX (AXM/MeOH = 10:1) mna monydenust (R)-5-(tper-0yTwm)-N-(8-(2-((1-metmn-1H-
MTUPa30J1-4-WT)aMUHO ) TAPUMHIAH-4-11)-2-(2,2,2-TprudTopatmin)-2,3,4,5-retparuapo- 1 H-6en3o[ c]azernuH-5-m)-
1,2,4-okcangna3on-3-kapOOKcaMuaa B BUIE TBEPAOTO BEIIECTBA XKeNTOro mnpera (45 mr, Beixox: 58%). UDP-MC
(M+H)": 570,2. "H-SIMP (400 MI', CD;0D) &: 8,30 (d, J=5,6 ', 1H), 7,92-7,86 (m, 3H), 7,50 (s, 1H), 7,35 (d,
J=8,0 I'y, 1H), 7,10 (d, J=5,6 I'n, 1H), 5,48-5,50 (m, 1H), 4,26-4,22 (m, 1H), 4,02-3,98 (m, 1H), 3,78 (s, 3H),
3,32-3,27 (m, 1H), 3,21-3,17 (m, 1H), 3,05-2,98 (m, 2H), 2,17-2,07 (m, 1H), 1,91-1,82 (m, 1H), 1,40 (s, 9H).

Mpumep 12.  5-(tper-byrmn)-N-(8-(2-((1-mernn-1H-nupa3on-4-mir)aMuHO ) TUPUMHUAHH-4-1IT)-2-
(terparunpo-2H-nupan-4-nn)-2,3,4,5-rerparuapo-1 H-6en3o[ clazenmu-5-un)-1,3,4-okcaanazon-2-kapOookcamu

(coenunenue 12).
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1. TIomydyenue TtpeT-OyTHI-8-OpoM-5-(5-(TpeT-0yTIin)-1,3,4-0kcaamas3on-2-kapookcamMuo)-4,5-TUruapo-

1H-6eH30[c]azenun-2(3H)-kapbokcunara.

~N H N-N
NH NN N M 3\/\
Boc—N Koj(l\o Boc—M o
Q

© (1.2 sxmum)
HATU (1.5 sreum), T3A (3,0 sxeum),
r D, BT, 4 u r

B pactBop 5-(tper-0yTmn)-1,3,4-okcanuazon-2-kapookcmnarta kamus (1,4 r, 6,7 mmons) m HATU (3,2 1,
8,4 mmois) B IM® (20 M) mobasinsitot TpudTuiaamu (1,69 r, 16,8 MMoies) u Tpet-OyTui-5-amuHo-8-6pom-4,5-
muruapo-1H-6en30[ clazenun-2(3H)-kapookcunart (1,9 T, 5,6 MMois). CMech IEpEMEITNBAIOT PH KT B TCUCHHE
4 4. TTocne paszbasnenus Bomoi (80 mi) cmech skctparupyor EtOAc (100 mix2). O6beIMHEHHBIE OpTraHuye-
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CKHE CJIOM NMPOMBIBAIOT paccosioM (80 M), CyIiaT ¥ KOHIEHTPUPYIOT. HeouneHHbIi POAYKT OYHIIAIOT KOJIOo-
HOYHOW xpomatorpadueii Ha cuimkarene (II19/MeOH = 2:1) nns noxydenus tper-Oytmin-8-6pom-5-(5-(Tper-
O0yrtnin)-1,3,4-okcagnazon-2-kapbokcamuo)-4,5-murunapo- 1 H-6enso[clazenmu-2(3H)-kapbokcunata B BHIE
TBepOro BemecTBa sxenroro meera (1,8 r, BeIxom: 62%). MOP-MC (M+H-56)": 437,3. "H-SIMP (400 M,
CD;0D) 6: 7,51-7,43 (m, 2H), 7,28-7,26 (m, 1H), 5,52-5,45 (m, 1H), 4,65-4,61 (m, 1H), 4,43-4,39 (m, 1H),
4,15-4,09 (m, 1H), 3,65-3,43 (m, 1H), 2,08-2,03 (m, 2H), 1,50 (s, 9H), 1,43-1,42 (m, 9H).

2. TMomyuenme Tpet-OyTrin-5-(5-(Tper-0yTnin)-1,3,4-oxcaanazon-2-kapbokcamuno)-8-(2-((1-merun-1H-
MUPa30J1-4-MT)aMUHO )TAPUMHUINH-4-11)-4, 5- muruapo- 1 H-6en3o[ cJazernu-2(3H)-kapOokcunara.
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)\/-\ PdidppfiCls (0,05 31{3113) Boc—N
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,unoHcaH 80 °C, 164
Cl
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O (L e
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Pd{dppfiCl2 (0,05 smum)

KT O (2,0 srmuE

nmiorcan/He0, 80 °C, 164

Cmece  TpeT-OyTmi-8-0poM-5-(5-(Tpet-0yTun)-1,3,4-okcaguason-2-kapOokcaMuio)-4,5-Turuapo-
1H-6en30[c]azenun-2(3H)-kapookcunara (1,6 r, 3,2 mmons), PinB-BPin (802 mr, 3,84 mmons), KOAc (640 wmr,
6,4 mmonb) u Pd(dppf)Cl,-CH,Cl, (130 mr, 0,16 Mmmois) B 20 Mit cyxoro 1,4-nuokcana nepeMermBaiT B aTMO-
cdepe azora npu 80°C B Teuenue 16 4. [Tocnme oxnmaxkaeHus cMecH J0 KT 100aBisttoT 4-ximop-N-(1-metmi-1H-
nupazon-4-wn)mupuMuaua-2-amus (802 mr, 3,84 mmons), Pd(dppf)Cl,-CH,CI, (130 mr, 0,16 mmons), K,COs
(1,3 1, 9,6 Mmmoup) u H,O (5 mi), u moirydeHHyto cMech nepeMeruBatoT mpu 80°C B Teuernue eme 16 1. Cmech
pazoasmsitor EtOAc (200 mit), npomsiBatoT Bojoi (80 mir-2), cymat ¢ Na,SO4 n KoHIeHTpUpytoT. Heounmen-
HBIA TIPOYKT OYMIIAIOT KOJOHOYHOH Xpomarorpadueit Ha cunukarene (EtOAc/MeOH = 20:1) mis momydeHus
TpeT-0yTua-5-(5-(tper-o6ytun)-1,3,4-okcanguazon-2-kapookcamumo)-8-(2-((1-metmi-1H-nmupazon-4-
WJT)aMUHO )ITUPUMUANH-4-11)-4,5-nmuruapo- 1 H-6en3o[ cJazenun-2(3H)-kapOokcunara B BUJIe TBEPIOTO BEIIECTBA
xentoro 1serta (1,4 T, Bexon: 86%). UOP-MC (M+H)": 588,3. 'H-sIMP (400 MI', CD;0D) 6: 8,42-8,38 (m,
1H), 8,11-7,95 (m, 3H), 7,66-7,50 (m, 2H), 7,24-7,21 (m, 1H), 5,64-5,62 (m, 1H), 4,85-4,47 (m, 2H), 3,93-3,88
(m, 1H), 3,57-3,54 (m, 1H), 2,12-2,10 (m, 2H), 1,51 (s, 9H), 1,43-1,34 (m, 9H).
3. THomyuenne 5S-(tper-O0yTi)-N-(8-(2-((1-meTni-1H-nupazon-4-un)amMuHO ) IupuMUAIUH-4-11)-2,3,4,5-

terparuapo-1H-6en3o[clazenun-5-mn)-1,3,4-okcangnazon-2-kapookcaMmuia.
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B pacTtBop TpeT-0yTruia-5-(5-(Tper-0yTin)-1,3,4-okcaaunazon-2-kapobokcamuao)-8-(2-((1-merun-1H-
MTUPa30J1-4-WT)aMUHO )TApUMHUINH-4-11)-4, 5-muruapo- 1 H-6en3o[ c]azermu-2(3H)-kap6okcunara (600 mr, 1,02
mMmoutb) B CH,Cl, (5 M) mo6asisitor TOY (5 mi). Cmech nepeMemuBaioT npu KT B Tedenue 1 4. [Tocne ynae-
HUS paCTBOPUTENSI OCTATOK CyIIaT B BaKyyMe JUIsl MTOJIYICHHS YKa3aHHOTO B 3arojioBKe Mpoaykra (460 Mmr, BbI-
xo1: 80%) IPUMEHSIOT Ha ClIeIyIONIeM dTare 6e3 JomoaHuTenbHoM ounctku. UOP-MC (M+H)': 488.3.

4. Cunre3 5-(tpet-0yTmn)-N-(8-(2-((1-meTun-1H-nmupazon-4-min)aMuHO ) THpUMUIRH-4-11)-2-(TeTparuapo-
2H-nupan-4-un)-2,3,4,5-rerparunpo- 1 H-6en30[ c]azenmnu-5-un)-1,3,4-okcanua3on-2-kapOokcaMuia.
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B pactBop S5-(tper-OyTmi)-N-(8-(2-((1-metnn-1H-nupazon-4-min)aMuHO ) IUpUMUANH-4-11)-2,3,4,5-
teTparuapo-1H-6en3o[clazenun-5-mn)-1,3,4-okcaquazon-2-kapookcamuna (170 mr, 0,35 MMOJIBb) ¥ JUTHAPOITH-
pan-4-ona (175 wmr, 1,75 mmons) B MeOH (30 M) no6asnstor NaBH;CN (112 wmr, 1,75 mmons) 1 CH;COOH
(kat.). Cmech mepememmBaroT mpu 50°C B Teuenne 4 4. [locie oxmaxkaeHus 10 KT cMech goBoasT g0 pH = 8 ¢
nomonipio KoHeHTpupoBanHoro NH4,OH. ITociie KOHIIEHTpUpOBaHWSI HEOUHUIICHHBIH MPOAYKT OYHINAIOT TIpe-
napatuBHOil BOXXX (CH3CN/H,0 ¢ 0,05% NH4HCO; B xauecTBe MOABMXHON (ha3bl) I MOTyUeHHS S-(TpeT-
O0yTum)-N-(8-(2-((1-metun-1 H-tupazon-4-ui)aMuHO ) TUPUMUAUH-4-1T)-2-(TeTparuapo-2H-nupan-4-w)-
2,3,4,5-terparuapo-1H-6en30[ clazenun-5-mn)-1,3,4-okcaguason-2-kapOokcamMuia B BHIE TBEPIOTO BEIIECTBA
xenToro mseta (24 mr, Bexox: 9%). UAP-MC (M+H)": 572,3. "H-SIMP (400 MI'ti, CD;0OD) &: 8,29 (d, J=5,2
I'y, 1H), 7,91-7,85 (m, 3H), 7,53 (s, 1H), 7,36 (d, J=8,0 T'u, 1H), 7,10 (d, J=5,6 I'y, 1H), 5,44 (d, J=9,2 I'y, 1H),
4,08-3,86 (m, 4H), 3,78 (s, 3H), 3,28-3,20 (m, 3H), 3,08-3,01 (m, 1H), 2,63-2,57 (m, 1H), 2,14-2,09 (m, 1H),
1,94-1,76 (m, 3H), 1,63-1,49 (m, 2H), 1,38 (s, 9H).

Mpumep 13. 5-(tper-bytmim)-N-(8-(2-((1-metnn-1H-nupazon-4-min)aMuHO ) TUpUMHAANH-4-11)-2-(OKCeTaH-
3-um)-2,3,4,5-trerparuapo-1H-6en3o[ clazennu-5-nn)-1,3,4-oxkcagnazon-2-kapookcamu (coenunenue 13).
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Cunres 5-(tpet-0ytnin)-N-(8-(2-((1-metnn-1H-nupazon-4-nin)aMuHO ) TMpUMHIUH-4-11)-2-(OKCeTaH-3-1iT)-
2,3,4,5-tperparunpo-1H-6en3o[clazennu-5-un)-1,3,4-okcangnazon-2-kapOokcaMuia aHAJIOTHUEH CHHTE3Y 5-
(tper-0yTIn)-N-(8-(2-((1-meTmin- 1 H-nmupa3zon-4-uin)aMuHO ) TupUMUIHH-4-11)-2-(TeTparuapo-2H-upan-4-wmr)-
2,3,4,5-terparuapo-1H-6en30[ clazenun-5-mn)-1,2,4-okcaquazon-3-kapookcamuaa B mpuMmepe 8. HeounmeHHBIH
npoaykT ounmartot npenapatusHoi BOXXX (CH3;CN/H,O c 0,05% NH4HCO; B xauecTBe mMOIBMIKHOM (ha3br)
st mosydeHust  S-(tpeT-0yTmn)-N-(8-(2-((1-metwn-1H-mupaszon-4-wmir)aMuHO ) THpUMHIAH-4-11)-2-(OKCeTaH-3-
nn)-2,3,4,5-rerparuapo-1H-6en3o[ clazenun-5-un)-1,3,4-okcanna3on-2-kapOoKkcaMuia B BHIE TBEPJOTO BEIIIe-
cTBa xenToro 1sera (59 Mr, Bexom: 33%). MOP-MC (M+H)": 544,2. '"H-SIMP (400 MI'u, CD;0D) &: 8,29 (d,
J=5,2 ', 1H), 7,91 (d, J=8,0 I'y, 1H), 7,86 (s, 1H), 7,83 (s, 1H), 7,51 (s, 1H), 7,36 (d, J=8,4 I'u, 1H), 7,09 (d,
J=5,2 T'u, 1H), 5,46 (d, J=10,0 I'u, 1H), 4,65-5,55 (m, 4H), 3,83-3,67 (m, 3H), 3,77 (s, 3H), 2,96-2,93 (m, 1H),
2,79-2,73 (m, 1H), 2,13-2,10 (m, 1H), 1,93-1,90 (m, 1H), 1,38 (s, 9H).

ITpumep 14. (R)-5-(tpet-byTui)-N-(8-(2-((1-metni-1H-nupa3zon-4-umi)aMiUHO ) THPUMUAANH-4-11)-2 -
(okceran-3-un)-2,3,4,5-rerparuapo-1 H-6en3o[clazenun-5-mn)-1,3,4-okcaanaszon-2-kapObokcamMuy,  (COCTUHCHUE
14a) n (S)-5-(tper-6yTnm)-N-(8-(2-((1-meTnin-1H-mmpazon-4-mir)aMuHO ) TUpUMHIMH-4 -101)-2-(0KCceTaH-3-1i)-
2,3,4,5-terparuapo-1H-0en30[clazenun-5-mn)-1,3,4-okcaguason-2-kapbokcamu/ (coequaenue 14b).

Cnoco6 1.
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{8-[2-((1-MeTwin-1H-nupa3zon-4-nn)aMrHO ) TUPUMHUINH-4-11 |-2-0KceTaH-3 -un-2,3,4,5-rerparuapo- 1 H-2-
OeHzasenuH-5-wi}amua S-tper-0yTui-1,3,4-okcannaszon-2- KapOOHOBOH KHCIOTHI MOABEPTAIOT Pa3ACICHUIO C
nomotnipio COX (OD-H (2x25 cm), 30% metanon (0,1% ADA)/CO,, 100 Bap, 65 mu/mun, 220 HM, BBOA, 00.:
0,5 mi, 4 Mr/mi, MeTano:x), uro gaet 93 mr nuka 1 (xumudeckas aucrora 99%, ee >99%) u 97 mr nuka 2 (xu-
Mu4eckas auctota 99%, ee >99%).

IMuk 1 oznauaer {(R)-8-[2-(1-mernn-1H-nupazon-4-unaMuHO)MMpUMUINH-4-11]-2-0KceTan-3-mi-2,3,4,5-
terparuapo-1H-2-6en3zazenun-5-mwi}-amug S-tper-0yTHi-1,3,4-oxcaanazon-2-kapooHoBoi kucyotsl: XKXMC:
Rt 0,84 mm, m/z 544,2. "H-SIMP (400 MHz, METAHOJI-d,) 8,41 (br. s., 1H), 7,84 - 8,14 (m, 3H), 7,63 (br. s.,
1H), 7,47 (t, J=7,56 T'n, 1H), 7,21 (d, J=10,04 I'u, 1H), 5,57 (d, J=9,29 T'u, 1H), 4,61 - 4,80 (m, 4H), 3,66 - 4,07
(m, 6H), 3,05 (br. s., 1H), 2,88 (d,J=9,04 I'y, 1H), 2,23 (br. s., 1H), 2,05 (br. s., 1H), 1,50 (d, J=2,89 I';, 9H).

IMuk 2 o3zmagaer {(S)-8-[2-(1-meTun-1H-nupazon-4-unaMmuHO )MTUPpUMHUINH-4-1T]-2-0KceTan-3-un-2,3,4,5-
terparuapo-1H-2-6enzazenuu-5-mi}-amun S-tpet-0yTui-1,3,4-okcamua3on-2-kapooHoBoit kucioTer: KXMC:
Rt 0,84 mm, m/z 544,2. "H-SIMP (400 MHz, METAHOJI-d,) 8,42 (d, J=5,02 T'n, 1H), 7,86 - 8,14 (m, 3H), 7,63
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(s, 1H), 7,48 (d, J=8,09 T'u, 1H), 7,22 (d, J=5,27 I'ny, 1H), 5,58 (d, J=9,73 I'y, 1H), 4,59 - 4,81 (m, 4H), 3,73-
4,05 (m, 6H), 3,05 (br. s., 1H), 2,89 (br. s., 1H), 2,23 (br. s., 1H), 2,06 (d, J=5,52 T'n, 1H), 1,50 (s, 9H).

Crioco6 2.

1. Cunre3 Tper-0yTmi-(R)-8-6pom-5-(5-(tpeT-6yTnmn)-1,3,4-okcanmazoin-2-kapbokcamuao)-1,3,4,5-
terparuapo-2H-6en3o[c]azenun-2-kapOokcuiara.

KO D% O‘QL
Boc~ NH; EAN’ _ . Bot ~ K g/Q\N’
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HATU (1,5 ar), T34 (2,0 a1}
AL ET, 2y

B pactBop (R)-5-amun0-8-0pom-1,3.4,5-rerparunpo-2H-6en30[clazenun-2-kapookcmnara (3,1 T, 4,5 MMoIb) u
tpmyTIiamuHa (910 mr, 9,0 MMois) B IXM (100 M) mobasmsiror HATU (2,6 T, 6,8 MMoITB) U S-(TpeT-OyTHi)-
1,3,4-oxcannazon-2-kapookcunar kanus (1,12 r, 5,4 Mmonb). CMech IepeMeIInBaloT Npu KT B TeueHue 2 4. 3a-
TeM 106aBisroT Boay (100 mim) 1 cMech akcTparupyioT XM (2x100 mur). O0bequHEHHBIE OPTaHUIECKUE CIIOU
CyIIaT W KOHLEHTPHUPYIOT. HeounmeHHbIil NpoIyKT OYMINAIOT KOJOHOYHOHW Xpomartorpadueil Ha cuiMkarese
(nerponeiinbiit 3¢up/EtOAc = 4:1) mis nomydenus (R)-8-6pom-5-(5-(tper-0yTmin)-1,3,4-okcanuazon-2-
kapOokcamuo)-1,3,4,5-rerparuapo-2H-6eH30[ c|azennn-2-kapOoOKcHiIaTa B BHAE TBEPAOTO BEIIECTBA OEIIOTO
usera (1,8 r, BEIXOI: 82%). UDP-MC (M+H)': 493.1.

2. Cunte3 tpeT-0yTnin-(R)-5-(5-(tper-0yTnin)-1,3,4-okcannazon-2-kapbokcamuo)-8-(4,4,5,5-terpameTrii-
1,3,2-nrokcabopoinan-2-un)-1,3,4,5-rerparuapo-2H-0eH30[ c]azenun-2-kapOoKcuIara.

< L et f@«

PdidppfiCl, (0.1 K}, KOAC (2.0 ax)

nuokcaw B0 °C, 24 o

Cmech  Tper-OyTmi-(R)-8-6pom-5-(5-(Tper-OyTin)- 1,3,4—oKca;(Haaon—Z—Kap60KcaMI/mo)-1,3,4,5—TeTpamszo-
2H-6en30[c]azennu-2-kapookcmnata (1,8 T, 3,65 mMmonb), ouc(muHoKoMaTo)aub0opoHa (975 mr, 3,84 MMOIb),
KOACc (715 wmr, 7,30 mmons) u Pd(dppf)Cl,.DCM (293 mr, 0,36 mmons) B 30 mi 1,4-1H0KCaHa TEPEMEIIHBAIOT B
atMocdepe azora npu 90°C B Teuenue 2 u. [locne oxnaxnenus cMech paszdasisaor EtOAc (200 mir), mpoMbiBa-
10T Bojoi (2x50 M), cymar ¢ Na,SO, u KoHIeHTpupytoT. HeounmmeHusiit mpoaykT tper-0yTui-(R)-5-(5-(Tpet-
Oytmin)-1,3,4-okcannazon-2-kapookcamuio)-8-(4,4,5,5-rerpamerun-1,3,2-nrokcaboponan-2-mn)-1,3,4,5-rerparunpo-
2H-6en30[c]asenun-2-kapOoKcHIaT NPUMEHSIOT Ha ciieylomeM sTare 6e3 ourctki. UOP-MC (M+H)': 541,3.

3. Cwunre3s Ttper-Oytmn-(R)-5-(5-(tper-0yTnin)-1,3,4-oxcaanazon-2-kapookcamnno)-8-(2-((1-metun-1H-
l'II/Ipa30J'I—4-I/IJ'I)aMI/IHO)HI/IpI/IMI/ILlI/IH 4-nn)-1,3,4,5-rerparugpo-2H-6en3o0[ c]azenun-2-kapbokcuiara.

N-N
o Ao
Boc—N (L% Boc—N o

(1 {+ srEuE )
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o0 Pd{dppfiCly (0,1 skemE} | “N ENH
ﬁ—% KGO (2,0 sxeme) N’A\[:I =
IHOKCaH {Ha0, 100 °C, 24

Cwmech Tpet-0yTmi-(R)-5-(5-(tper-0ytmn)-1,3,4-okcaguazon-2-kapookcamuo)-8-(4,4,5,5-TerpaMe TiII-
1,3,2-muokcaboponan-2-mn)-1,3,4,5-terparunpo-2H-06en30[ c|]azenun-2-kapookcmnara (4,85 r, 8,98 mmMoins), 4-
xyop-N-(1-meTwmi-1 H-mupazon-4-nn)mupumunun-2-amuaa (1,88 r, 8,98 mmomns), Pd(dppf)Cl, (734 wr, 0,9
mMmoutb) 1 K,CO3 (2,48 T, 18 mmons) B quokcane/H,O (4:1, 20 mur) nera3upyioT U MepeMennBaioT B aTMocdepe
N, nipu 100°C B Teuenue 2 4. [Tociie KOHIIEHTPUPOBAHUS PEAKIIMOHHONW CMECH OCTATOK OYHINAIOT XPOMATOTpa-
¢dueit Ha cumukarene (EtOAc: I1D = 2:1) mia noxyderus Tper-0yTiin-(R)-5-(5-(t per-0ytun)-1,3,4-okcaguazon-
2-kapOokcamm10)-8-(2-((1-metmi-1H-tupazon-4-un)amuno )mupumMuana-4-uin)-1,3,4,5-rerparuapo-2H-
6en3o[clazenmH-2-kapOoKcHIaTa B BHAE TBEPAOTO BemlecTBa jkenroro nseta (3,4 r, Bexom: 51%). MOP-MC
(M+H)": 588,3.

4. Cunre3 (R)-5-(tper-0yTnn)-N-(8-(2-((1-metnn-1H-nmpazon-4-mir)amuHo )iupuMuaua-4-ui)-2,3,4,5-
terparuapo-1H-6en3o[clazenun-5-mn)-1,3,4-okcannazon-2-kapookcamuia.
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B pactBop Tper-OyTmn-(R)-5-(5-(tper-0yTnn)-1,3,4-oxcaanazon-2-kapbokcamuno)-8-(2-((1-merun-1H-
MTUPa30J1-4-W)aMUHO )TUpUMHUINH-4-11)-1,3,4,5-TeTparunpo-2H-6en3o[ c]azenun-2-kapookcmmara (3,4 1, 5,79
MMoutb) B JIXM (10 mu) nobasisitor TOY (4 mo). [lomydeHHBIH pacTBOp MEPEMENIUBAIOT MTPH KOMHATHON TEM-
neparype B Teuenue 2 4. [locine KOHIEHTPUPOBaHKS PEAKIIMOHHOW cMecH ocTaTok pactBopsitoT B MeOH (10 mur)
¥ 10BpAsT 10 pH = 8 ¢ moMoIibi0 BOMHOTO aMMHuaka. 3ateM 100aBisioT Boay (20 Mit), B CMECh 3KCTParupyrorT
pactBopamu JIXM/MeOH (20:1, 30 mix3). Opranmdeckyio a3y cymaTt U KOHICHTPUPYIOT i moxydeHus (R)-
5-(tpeT-0yTmi)-N-(8-(2-((1-mernn-1H-nupazon-4-wir)aMuHO )IupUMUANH-4-11)-2,3,4,5-TeTparnapo-1H-
6en3o[clazenun-5-mn)-1,3,4-okcaaua3on-2-kapOookcamMuaa B BUIC TBEPJOTO BEIISCTBA JKEITOro IBeTa (2,47 T,
BBIXOZI: 88%), KOTOpBI MPUMEHSIOT Ha CJIEIYIONIEM JTane 6e3 JOMONHUTeNbHOH ouncTku. UOP-MC (M+H)':
488,2.

5. Cunre3 (R)-5-(tper-6yTni)-N-(8-(2-((1-metun-1H-nupazon-4-umn)aMuHO ) TUPUMU TUH-4-11)-2-
(okceran-3-nn)-2,3,4,5-rerparuapo- 1 H-6en30[ c|azenun-5-mn)-1,3,4-okcaanazon-2-kapookcamua (I-RP38).

H HEM S “]IM
°=<>° (2,0 sies)

NaBH3CN (5.0 skeHE
ZnCly (5.0 sxEHE}

R N = M
= MeQH. kT, 4 4 N =
| .»\H,LN~ | ,;\H/QH

14

B pactBop (R)-5-(tper-6ytnm)-N-(8-(2-((1-metun-1H-nmupazon-4-min)amMmuHo ) iupuMuInH-4-mn)-2,3,4,5-
terparuapo-1H-6en3o[clazenun-5-mn)-1,3,4-okcaquazon-2-kapookcamuna (1,5 r, 3,08 MMoIb) U OKceTaH-3-0HA
(1,1 1, 15,4 mmons) 8 MeOH (30 M) mob6asnsitor NaBH3CN (970 mr, 15,4 mmons) u ZnCl, (4,2 1, 30,8 MMOJIB).
[omyueHHYIO0 CMeCh TEPEMEIIUBAIOT MPU KOMHATHOHM Temrepatype B TedcHue 4 4. Ilocne paszbaenenus H,O
(20 M) cmech akcTparupyroT pactBopamu JIXM/MeOH (20:1, 20 mix3). OO6bennHEHHBIC OPraHUIECKUE CIIOU
CymaT ¥ KOHIEHTpUpyoT. Ocrarok o4MmalT xpomarorpaduei Ha cumkarene (JJXM: MeOH = ot 50:1 nmo
20:1) nna momywennst (R)-5-(tper-OyTui)-N-(8-(2-((1-merun-1H-nupazon-4-ua)aMuHO ) IUpUMUTUH-4-1T)-2 -
(okceran-3-mn)-2,3,4,5-rerparunpo-1 H-6en3o[clazenun-5-mn)-1,3,4-okcaanaszon-2-kapOokcaMua B BUIE TBEP-
oro Bemectsa xenroro mseta (1,1 r, Berxom: 58%). UOP-MC (M+H)™: 544,3. "H-SIMP (400 MI'u, CDCl5) &:
8,42 (d, J=5,2 I'n, 1H), 8,32 (br, 1H), 7,86-7,78 (m, 3H), 7,53-7,26 (m, 2H), 7,15 (s, 1H), 7,05-7,03 (m, 1H),
5,62 (t, J=8,4 T'n, 1H), 4,75-4,67 (m, 4H), 3,94-3,85 (m, 6H), 3,02-2,96 (m, 1H), 2,75-2,70 (m, 1H), 2,35-2,31
(m, 1H), 2,14-2,07 (m, 1H), 1,47 (s, 9H).

Mpumep 15. 5-(tper-Bytmn)-N-(8-(2-((1-meTmi-1H-ntupazon-4-un)aMuHO ) TUPUMUAITH-4-1IT)-2-
(meTuncynshonmn)-2,3,4,5-retparuapo- 1 H-6en3o[c|azermu-5-un)-1,3,4-okcaauazon-2-kapookcamMuy  (coean-

HeHue 15).
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B pactBop 5-(Tper-0yTmun)-N-(8-(2-((1-meTun-1H-nmupazon-4-mn)aMuHO ) IupuMUIHH-4-171)-2,3,4,5-
terparuapo-1H-6en3o[clazenun-5-un)-1,3,4-okcagnazon-2-kapobokcamuna (100 mr, 0,20 mmons) B CH,Cl,
(20 M) mo6asmnsitor MsCl (34 mr, 0,3 Mmmons) u TpudTIIaMuH (61 mr, 0,60 MMoIb). CMech ITepeMeInBaoT MPH
KT B TeueHue 2 4. Cmech pazdasisior CH,Cl, (100 mur), mpoMbiBaroT pacconoM (60 mit) U KoHIeHTpupytoT. He-
OYUINEHHBIN TPoyKT ounmiaroT npemnaparuHoir BOXKX (CH;CN/H,O0 ¢ 0,05% NH4HCO; B kauecTBe mMoIBHX-
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HOM (ha3wl) st moxydeHus: S-(tper-O0ytnim)-N-(8-(2-((1-metnin-1H-nmpazon-4-nmir)aMuHO ) IupUMHIHH-4-101)-2-
(metmncynsdonmn)-2,3,4,5-rerparuapo-1 H-6en3o[ c]azennn-5-mn)-1,3,4-okcagnazon-2-kapookcaMuaa B BHIC
TBepOro BemecTsa xenroro msera (130 mr, Beixom: 87%). UOP-MC (M+H)": 566,3. 'H-SIMP (400 My,
JAMCO-dy) 6: 10,01 (d, J=7,6 I'n, 1H), 9,57 (s, 1H), 8,49 (d, J=5,2 ', 1H), 8,07 (s, 1H), 8,04 (d, J=8,4 I'y, 1H),
7,99 (br, 1H), 7,50 (s, 1H), 7,47 (d, J=8,4 I'yy, 1H), 7,27 (d, J=5,2 T'y, 1H), 5,56-5,51 (m, 1H), 4,75-4,70 (m, 1H), 4,60-
4,56 (m, 1H), 3,86-3,84 (m, 1H), 3,83 (s, 3H), 3,61-3,58 (m, 1H), 2,80 (s, 3H), 2,15-2,09 (m, 2H), 1,43 (s, 9H).
Ipumep 16. (R)-5-(tpet-bByTmm)-N-(2-(2-ruapoxcmdtint)-8-(2-((1-m3onpormi- 1 H-mupa3o1-4-1mi1)aMHuHO ) T -
pumuanH-4-1n)-2,3,4,5-tetparuapo- 1 H-6en3o[ cJazermu-5-mm)-1,3 4—0Kcam/1a30n-2-Kap60KcaMI/m (coemuuenwue 16).

Ho—"

J:/N‘<
1. Cunres TpeT—6yTHn—(R)—8-6p0M—5—(5-(TpeT 6yTHJ1) 1,3,4-okcangmna3zon-2-kapookcamuo)-1,3,4,5-
teTparuapo-2H-6en3o[clazenun-2-kapOokcunara.

) D{L D&L
NH
Boc— 2 E/L\“Nf Boc~ Nﬁ,

(1.2 sx} o

HATU (1,5 arcl, T3A (2,0 38}
A ET, 29

B pactBop tper-Oyrun-(R)-5-amun0-8-6pom-1,3,4,5-reTparuapo-2H-6eH30[c]azenun-2-kapOoKcuiaTa
(3,11, 4,5 mmons) u TpuyTEIamuHa (910 mr, 9,0 Mmmone) B IXM (100 M) nobasnstor HATU (2,6 T, 6,8 MMoIIb)
u 5-(tpet-0yTnin)-1,3,4-oxcaguazon-2-kapookcmiar kamus (1,12 r, 5,4 Mmmoins). CMech IepeMeInBaoT IpH KT B
TeueHne 2 4. 3ateM nobassitor Boay (100 mir) u cmeck akcrparupyror XM (2x100 mir). O0benuHeHHbIE Opra-
HUYECKUE CIJION CyIIaT U KOHIEHTPUPYIOT. HeounimeHHbpIH IpoIyKT OYHINAIOT KOJIOHOYHOM XpoMaTorpaduei Ha
cumkarene (rmerpoieitabiit 23¢up/EtOAc=4:1) mis noyuenns (R)-8-6pom-5-(5-(tpeT-0yTmn)-1,3,4-okcaanazon-
2-kapboxcamuio)-1,3,4,5-rerparunpo-2H-6en3o[ c]azenun-2-kapOokcuiaaTa B BHIE TBEPAOTO BEIIECTBA OEIIOTO
usera (1,8 r, BEIXOI: 82%). UDP-MC (M+H)': 493, 1.

2. Cunte3 tpeT-0yTnin-(R)-5-(5-(tper-0yTnn)-1,3,4-okcannazon-2-kapbokcamuo)-8-(4,4,5,5-terpameTiii-
1,3,2-nmrokcaboponan-2-un)-1,3,4,5-rerparuapo-2H-0eH30[ c]azenun-2-kapOoKcuIara.

. L %h

Pdidppf)Cl; (0.1 s}, KOAC (2.0 sx}

nHoKcan 80 °C, 2y o

Cmech  Tper-OyTmi-(R)-8-6pom-5-(5-(Tper-Oytmm)-1,3 ,4—01<ca;(1/1a30n—2—Kap60KcaMI/mo)- 1,3,4,5-teTparuapo-
2H-6en30[c]azenun-2-kapookcunata (1,8 r, 3,65 mmornb), 6uc(muHokonaTo)aubopona (975 mr, 3,84 MMoib),
KOACc (715 wmr, 7,30 mmons) u Pd(dppf)Cl,.DCM (293 mr, 0,36 Mmmons) B 30 mi 1,4-1M0KCaHa TEPEMEIIHBAIOT B
atMocepe azora rpu 90°C B Teuenue 2 4. [locne oxmaxaeHus 10 KT cMech pazbasisitor EtOAc (200 mi), mpo-
MBIBaIOT Bojo (2x50 mur), cymar ¢ Na,SO, u koHIeHTpHupyOT. Heounmennstit mpoaykt tpet-0yTui-(R)-5-(5-
(Tpet-0yTmn)-1,3,4-okcaanason-2-kapbokcamuno)-8-(4,4,5,5-rerpameTmin-1,3,2-nuokcaboponan-2-mn)-1,3,4,5-
terparuapo-2H-0en3o[clazenun-2-kapOoKCHIaT NPUMEHSIOT Ha ciexyromeM srane 0e3 ounctku. MDOP-MC
(M+H)": 541,3.

3. Cunre3 tpet-0yTni-(R)-5-(5-(tper-0yrtmn)-1,3,4-okcannazon-2-kapookcaMuio)-8-(2-X10pIUpHUMUANH-
4-un)-1,3,4,5-terparunpo-2H-6eH30[ c]azennH-2-kapOoKcHiaTa.
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Cwmech Tpet-0yTmi-(R)-5-(5-(tper-0ytmn)-1,3,4-okcanuazon-2-kapookcamuo)-8-(4,4,5,5-TerpaMe TiiI-
1,3,2-munkcaboponan-2-mn)-1,3,4,5-terparunpo-2H-06eH30[ ¢ |azenun-2-kapOokcmnara, 2,4-TUXIOPIAPUMHUAIHHA
(648 wr, 4,38 mmois), K,CO; (1,0 T, 7,30 mmons) u Pd(dppf)Cl,.DCM (293 wr, 0,36 mmoins) B 30 M 1,4-
JMOKCaHa W 6 MJI BOJBI IepeMennBaioT B armocdepe asora npu 90°C B teuenne 12 4. CMmech pa30aBisiioT
EtOAc (200 mi) u mpombiBaroT Bogoi (2x60 mi). Opranndeckyro ¢asy cymar ¢ Na,SO4 ¥ KOHIIECHTPUPYIOT.
HeounrieHHbIH NPOAYKT OYMIIAIOT KOJOHOYHOW Xpomatorpadueii Ha cwmmkarene (JJXM/MeOH = 20:1) nns
nmonmydeHuss  TpeT-0ytmi-(R)-5-(5-(tper-0ytn)-1,3,4-okcaanazon-2-kapbokcaMui0)-8-(2-XIopmupuMHAIHH-4 -
nn)-1,3,4,5-rerparuapo-2H-06en30[c]azennn-2-kapOoKcuiiaTa B BUJE TBEPAOTO BeliecTBa xenrtoro msera (1,3 r,
BBIXOZI: 67% st 1BYX 7Tanos). UOP-MC (M+H)": 527.2.
4. Cunre3 Ttper-0yTHI-(R)-5-(5-(TpeT-0yTHn)-1,3,4-0kcaauaszon-2-kapookcamMmuo)-8-(2-((1-u3ompornmi-
1 H-nupazon-4-nin)aMuHo )iupuMuana-4-un)-1,3,4,5-rerparuapo-2H-6en30[ c|azennn-2-kapOokcunara.

% ILN{L A o0~ “ﬁ{

h

Pdy{dba}; (0,1 3K}, 5-Phos (0,2 3k}
Cs8,00; (2,0 3K, muorcan, 100 °C, 24 e =N
sy

CunTte3 TpeT-OyTHII- (R)—S—(S-(TpCT-6YTHH)—1,3,4-OKcaIII/IaSOH—Z-Kap6OKcaMI/IIIO)—8-(2-((l—I/IBOHpOHI/IH-lH-
MTUPa30J1-4-WT)aMUHO )TUpUMHUINH-4-11)-1,3,4,5-TeTparunpo-2H-06en30[ c|azenuH-2-kapOOKCHIaTa  aHAJIOTHYEH
cuaTe3y TpeT-0yTmi-(R)-5-(5-(tpeT-6yTnn)-1,2,4-okcanuasoi-3-kapbokcamuo)-8-(2-((1,5-gumernin-1H-
MUPa30J1-4-WT)aMUHO )TUpUMHUINH-4-11)-1,3,4,5-TeTparunpo-2H-6en3o0[ c]azenmH-2-kapOokcmnara (mpumep 9,
stanm  3). HeouwmieHHBII NPOXYKT  OYMINAIOT  KOJIOHOYHOW  Xpomarorpaueil Ha  CHIIMKareie
(EtOAc/nerponeitapiii 3¢up = 3:1) mng momydenust Tper-OyTmi-(R)-5-(5-(tper-0yTtmin)-1,3,4-oxcanuazon-2-
kapOokcamn10)-8-(2-((1-n3omponmi-1H-nupazon-4-wir)aMuHo )iupuMuanH-4-1i)-1,3,4,5-rerparuapo-2H-
OeH3o[clazenuH-2-kapOOKCcHiIaTa B BUAE TBEPJOrO BellecTra xenroro neera (280 mr, Beixox: 78%). UDP-MC
(M+H)": 616,3.

5. Cumares  (R)-5-(tper-Oyrmm)-N-(8-(2-((1-u3onpomnmi-1H-nupazon-4-um)aMUHO ) TUPUMUINH-4-1IT)-
2,3,4,5-terparuapo-1H-6en30[ clazenun-5-mn)-1,3,4-okcaanazon-2-kapOoKkcamMmuia.

Boc— H o
m TEY { TM (1 1) g//\N’
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% /'KM/!;/N% 2 ,'ku/g-/h{
Cunte3 (R)-5-(tpet-0yTrn)-N-(8-(2-(( 1 -u3onpormi- 1 H-mpazomn-4-min)aMuHO TpuMuTuH-4-1)-2,3,4,5-

teTparunpo- 1 H-6en3o[ clazermmu-5-mn)-1,3,4-okcamnaszon-2-kapbokcamuna ananoruued cuaresy (R)-5-(tper-OyTwm)-
N-(8-(2-((1,5-mameTnin- 1 H-iupazon-4-vn)aMuHO ) iupuMuanH-4-1m)-2,3,4,5-terparuapo- 1 H-6er3o[ c|azenun-5-wmm)-
1,2,4-oxcannazon-3-kapbokcamuaa (mpumep 9, stam 4). Heounmennsiii (R)-5-(tper-0yTrin)-N-(8-(2-((1-nu3ompornmi-
1 H-rimpazosn-4-min)aMuHO ) iupuMuInH-4-1i)-2,3,4,5-tetparuapo- 1 H-6enzo[ cJazenun-5-wmn)- 1,3 ,4-okcaamazon-2-
KapOOKCaMHJ B BUZIE TBEPIOTO BEIIIECTBA JKENTOTO 1BeTa (240 MT) MPUMEHSIOT Ha CIIEAYIONIEM dTare 0e3 OTOTHH-
TenpHol ounctku. UOP-MC (M+H)"™: 516,3.

6. Cunre3s (R)-5-(Tper-0yTmi)-N-(2-(2-ruapoxcustnn)-8-(2-((1-uzonponun-1H-nupazon-4-
WJT)aMHHO ) TUPUMUIINH-4-11)-2,3,4,5-TeTparunpo- 1 H-6en3o[ c|azenun-5-un)- 1,3 ,4-okcaquazon-2-kapOokcamua.
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B  pactBop  (R)-5-(tper-OyTmim)-N-(8-(2-((1-u3ompommi-1 H-mmupazon-4-mir)aMuHO ) TAPUMUIAH-4-1IT)-
2,3,4,5-rerparuapo-1H-6en30[ clazenun-5-mn)-1,3,4-okcaquazon-2-kapookcamuna (240 mr, 0,47 mMMonb) u 2-
fiomranona (200 mr, 1,17 mmonp) B 10 Mt CH;CN mo6ansitor K,CO;3 (195 wmr, 1,41 mmons). TTomydeHHy0
cMmech nepemermmBaroT npu 80°C B Teuenue 24 4. [locne pazdasnenus H,O (20 mir) cMech SKCTparupyroT pac-
tBopamu JIXM/MeOH (20:1, 3x40 mi). O6beauHeHHBIE opranndeckue ciion cymar (Na,SO,4) U KOHIIEHTPHPY-
10T. Ocrarok ounmarot npenapariuBaoid TCX (AXM/MeOH = 10:1) mns nomydenus (R)-5-(tper-0yTwm)-N-(2-
(2-runpoxcnaTiin)-8-(2-((1-u3onpomun-1 H-nupazon-4-wn)amuno )nupuMuanH-4-mn)-2,3,4,5-rerparuapo- 1 H-
6en3o[clazenuH-1,3,4-0kcaana3on-2-kapOoKcaMuia B BUIC TBEPIIOTO BemecTBa xenToro 1eera (108 mr, BBIXo:
42%). UDP-MC (M+H)": 560,3. 'H-SIMP (400 MTI'tr, CD;0D) &: 8,37 (d, J=5,2 T', 1H), 8,03 (s, 1H), 7,98-7,95
(m, 2H), 7,66 (s, 1H), 7,44 (d, J=8,4 I'y, 1H), 7,17 (d, J=5,2 'y, 1H), 5,55 (d, J=9,6 'y, 1H), 4,54-4,37 (m, 1H),
4,17-4,04 (m, 2H), 3,71 (t, J=6,0 I'y, 2H), 3,30-3,17 (m, 2H), 2,29-2,25 (m, 2H), 2,29-2,25 (m, 1H), 1,99-1,95
(m, 1H), 1,52 (d, J=6,4 ', 6H), 1,49 (s, 9H).
ITpumep 17.  (R)-5-(tper-byrnin)-N-(8-(2-((1-u3ompormmi-1H-mmupazon-4-ni)aMuHO ) THPUMHUANH-4-11)-2-
(oxceran-3-un)-2,3,4,5-rerparunpo- 1 H-6en3o[ c|azernmun-5-wmn)- 1,3 ,4-okcaauason-2-kapookcamu (coenuaenue 17).

] HliM o “fH
°=<>3 (5.0 sxEim)

NaBHsCN (3.0 sxpuE)}
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Cmech  (R)-5-(tper-0yTnm)-N-(8-(2-((1-m3onpormi- 1 H-mupazomn-4-wn)aMuHo iupuMuuH-4-m1)-2,3,4,5-
terparuapo-1H-6en3o[clazenun-5-un)-1,3,4-okcaqnazon-2-kapookcamuna (220 mr, 0,43 MMonb), OkceTaH-3-
ona (157 wmr, 2,15 mmois), NaBH3CN (135 mr, 2,15 mmons) 1 ZnCl, (585 mr, 4,30 mmois) B 10 Mt MeOH me-
pEMEIIUBAIOT MPH KT B TedeHue 16 4. Cmech paszdasisaor EtOAc (150 mun) u nmpomeiBarot Booit (50 miix2). Op-
raandeckyio (asy cymat ¢ Na,SO, 1 KOHIEHTpUpPYIOT. HeounmmeHHbIH MPOAYKT OYMIIAIOT C TOMOIIBI0 XpoMa-
torpaduu Ha cuimkarene (JIXM:MeOH = 15:1) mnsa nmomyuenus (R)-5-(tper-OyTuin)-N-(8-(2-((1-u3ompormmi-
1 H-ntupa3oii-4-1in)aMrHO ) TApUMUIHH-4-101)-2-(0KceTan-3-mn)-2,3,4,5-terparuapo- 1 H-6en3o[ c]azenuH-5-wmr)-
1,3,4-okcaana3on-2-kapOOKcaMuaa B BUJC TBEPIOTO BelecTBa skenToro meera (146 mr, Beixoa: 60%). UDP-MC
(M+H)": 572,3. "H-IMP (400 MI'n, CDCly) &: 8,42 (d, J=5,2 ', 1H), 8,05-7,97 (m, 3H), 7,67 (s, 1H), 7,48 (d,
J=8,0 I'u, 1H), 7,22 (d, J=8,4 I'n, 1H), 5,59-5,57 (m, 1H), 4,87-4,66 (m, 4H), 4,53-4,50 (m, 1H), 3,98-3,81 (m,
3H), 3,09-3,03 (m, 1H), 2,92-2,86 (m, 1H), 2,29-2,20 (m, 1H), 2,07-2,03 (m, 1H), 1,54-1,51 (m, 15H).

Mpumep 18.  (R)-5-(tper-Byrmm)-N-(8-(2-((1-mermut-1H-mmpazon-4-um)amMuno ) mupumuana-4-wmi)-2-(2,2,2-
TpudTopaTHN)-2,3,4,5-Terparunpo-1 H-6en3o[ c]azenmn-5-1mn)-1,3,4-oxcanuazon-2-kapookcamu (coenunenue 18).

H N—N
R N N /AR
F¥‘ o
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| N/)\H/I;/N‘
1. Cunre3 tper-0yTmia-(R)-5-(5-(tper-0yrmn)-1,3,4-okcaanazon-2-kapobokcamumo)-8-(2-((1-meTui-

1 H-ntupazon-4-min)aMuHO )iupuMuana-4-un)-1,3,4,5-rerparuapo-2H-6en30[ c|azenun-2-kapOokcuara.
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(1,0 srmue}

o0 Pd(dppfiCl, (0.1 sxzme)

i SN =N
ﬁ—% KgCOs (2.0 sieum) NA\H/Q/NH

oMoKcaH HyO, 100 °C, 29
Cwmech Tpet-0yTmi-(R)-5-(5-(tper-0ytmn)-1,3,4-okcaguazon-2-kapookcamuo)-8-(4,4,5,5-TerpaMeTiII-
1,3,2-muokcaboponan-2-mn)-1,3,4,5-terparunpo-2H-6en30[ ¢ |]azenun-2-kapookcmnara (4,85 r, 8,98 mmoins), 4-
xsop-N-(1-merun-1H-nmpazon-4-un)nupumuans-2-amuaa (1,88 1, 8,98 mmomns), Pd(dppf)Cl, (734 wmr, 0,9
mmonb) u K,CO; (2,48 1, 18 mmouts) B muokcane/H,0 (4:1, 20 M) Aera3upyroT U epeMennBaioT B atMocdepe
N, mpu 100°C B Teuenne 2 4. [Tocie KOHIIEHTPUPOBAHKS PEAKITMOHHON CMECH OCTATOK OYHMINAIOT XpoMaTorpadueit
Ha cwmkarene (EtOAcIID = 2:1) mis momydenms Tper-OyTwu-(R)-5-(5-(tper-OyTmn)-1,3,4-okcaamazomn-2-
kapOokcamumo)-8-(2-((1-metnn-1H-nmupazon-4-un)aMuHo ) iupUMUInH-4-11)-1,3,4,5-TeTparunpo-2H-
Oem30[clazenmH-2-KapOOKCHIaTa B BHIE TBEpAOrO BemiecTBa >kenroro IBera (3,4 1, Bexxom: 51%). NOP-MC
(M+H)": 588,3.
2. Cwuare3  (R)-5-(tper-0ytmm)-N-(8-(2-((1-metun-1H-mupazon-4-min)amuHo ) iupumMunH-4-un)-2,3,4,5-
terparuapo-1H-6en3o[clazenun-5-un)-1,3,4-okcannazon-2-kapookcamuia.
i S
Boc=— \ﬂ)\o HMN \H)\O
o 8]

PRIt |
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y _N KT, 21 b N
[ L~ [ b AN
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B pactBop Tper-Oytmi-(R)-5-(5-(tper-0yTin)-1,3,4-okcaaunazon-2-kapobokcamuo)-8-(2-((1-merun-1H-
MUPa30JI-4-¥J1)aMAHO ) TUpUMHUIUH-4-11)-1,3,4,5-TeTparunpo-2H-6eH30[ c|azenuH-2-kapOoKcHiaTa (3,4 T,
5,79 mmois) B IXM (10 M) no6asnsitor TOY (4 mun). [TomyueHHBIH pacTBOp IEpEeMENINBAIOT MIPU KOMHATHOH
TeMIieparype B TeueHue 2 4. [lociae KOHUEHTpUPOBAHUS PEaKIUOHHON cMecu ocTaTok pacTBopsitoT B MeOH
(10 mum) u moBogsaT o pH = 8 ¢ MOMOIIBIO BOJHOTO aMMHaKa. 3aTeM H00aBIsroT Boay (20 MiT), m cMech 3KCTpa-
rupytoT pacrsopamu JJXM/MeOH (20:1, 30 mux3). Opranndeckyro ¢as3y cymar U KOHIEHTPUPYIOT JUIsl MOy~
yeHust  HeounmeHHOro  (R)-5-(tper-0yrni)-N-(8-(2-((1-metnin-1H-nmpazon-4-nim)aMuHO \TUpUMHIHH-4-1I1)-
2,3,4,5-rerparuapo-1H-6en30[ clazenun-5-mn)-1,3,4-okcaguason-2-kapOokcamMuia B BHIE TBEPIOTO BEIIECTBA
sKenroro 1seta (2,47 r, Berxoa: 88%), KOTOPBIN MPUMEHSIOT Ha CIEAYIOMIEM dTare 0e3 JOMOTHUTEIEHOW OYUCT-
kn. UDP-MC (M+H)": 488,2.

3. Cunare3s (R)-5-(tper-0yTnm)-N-(8-(2-((1-metnn-1H-nmupazon-4-mm)aMuHO )TUpUMHIAH-4-11)-2-(2,2,2-
TpudTOpITHN)-2,3,4,5-TeTparuapo-1H-6en3o[clazenuu-5-mn)-1,3,4-okcannason-2-kapOokcamMuia.

H \Q/L }A( O'rf F. e HI/P{OW

Fa (1,5 sxmum}

AHIT3A (2.0 skEuE}
GHACN, 50 °C, 121

;\HE\N‘ |j\H’E’N1

B pacTtBop (R)-5-(rper-Oytnim)-N-(8-(2-((1-meTn-1H-nupazon-4-wr)amuHo )iupuMuiinH-4-1m)-2,3,4,5-
terparunpo-1H-6en30[clazenun-5-mn)-1,3 ,4-okcaanazon-2-kapookcamuaa (1,5 r, 3,1 mmons) u JUIIDA (800 wr,
6,2 mmonbs) B CH;CN (30 mur) mobGasnsiror 2,2,2-tpudropatuntpudropmerancyinbdonar (1,1 r, 4,7 Mmors).
Cwmecp nepememmBaroT npu 50°C B teuenue 12 4. ITocne pazbasnennst Bogoit (100 mir) cMech 9KCTparupyroT
JAXM (100 mn x3). O0benuHEHHBIE OpraHUYecKHe ciion npombiBatoT pacconioM (100 mm), cymat (Na,SOy),
(UIBTPYIOT M KOHIEHTPUPYIOT. HeoUHIeHHbIH TPOIyKT OYHIIAIOT C TOMOLIBI0 XpoMaTorpadiy Ha CHIIMKaresne
(AXM:MeOH=10:1) ansa nomydenus (R)-5-(tper-6ytnm)-N-(8-(2-((1-metun-1H-nupasomn-4-wmm)aMiuHO ) TUPUMH-
muH-4-11)-2-(2,2,2-tpudropatun)-2,3,4,5-rerparunpo-1 H-6enso[clazenun-5-un)-1,3,4-okcannazon-2-
KapbOKCaMIIa B BUJE TBEPAOro BemecTsa sxkentoro msera (1,2 r, Beixom: 68%). UAP-MC (M+H)": 570,2. 'H-
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SIMP (400 MI'y, CD;OD) &: 8,31 (d, J=5,2 I'y, 1H), 7,94-7,88 (m, 3H), 7,51 (s, 1H), 7,38 (d, J=8,0 I'u, 1H),
7,12 (d, J=5,2 T'u, 1H), 5,49-5,47 (m, 1H), 4,27-4,23 (m, 1H), 4,04-4,00 (m, 1H), 3,78 (s, 3H), 3,33-3,24 (m,
2H), 3,04-2,98 (m, 2H), 2,14-2,05 (m, 1H), 1,87-1,84 (m, 1H), 1,40 (s, 9H).

Mpumep 19. 5S-(tper-byrnm)-N-(2-(2-ruapoxcnstiin)-8-(2-(1-mermn-1H-nupaszon-4-11)aMiUHO ) TUPUMU-
nmuH-4-m))-2,3,4,5-terparunpo- 1 H-6en3o[ c]azenmu-5-nn)-1,3,4-okcaanaszon-2-kapbokcamus (coenuaenue 19).

P i

2-fomsranon (1,2 sKBHE}

K;C 04 (3.0 sxBuR),
MaCHN, 80 °C, 44

| ;\H/E/NN“ | ;KN/E/N“"“
19

Cunre3  S-(tper-OyTmin)-N-(2-(2-ruapoxcudTun)-8-(2-(1-meTtwn- 1 H-mupazon-4-wir)aMuHO ) THpAMUTAH-4 -
nn)-2,3,4,5-rerparuapo-1H-6en3o[ clazenmn-5-un)-1,3,4-okcaaua3on-2-kapookcaMua aHAJOTHYCH CHUHTE3y S-
(Tpet-0yTHmin)-N-(2-(2-runpokcudTumn)-8-(2-((1-metun- 1 H-mupazon-4-mir)aMuHO ) TUPUMHU TN H-4 - 1T ) -
2,3,4,5-terparunpo-1H-6en3o[clazenuu-5-mn)-1,2,4-okcannaszon-3-kapbokcamuaa B npumepe 3. HeounmeHHbIH
npoaykT ougnmatot npenapatuHoi BOXXX (CH3;CN/H,O c 0,05% NH4HCO; B xauecTBe MOIBMKHOM (ha3br)
Uit TosrydeHust  S-(tpeT-0yTrn)-N-(2-(2-runpokcudtiin)-8-(2-( 1-metnn- 1 H-upa3on-4-ui)aMuHO ) TUPUMUATUH-
4-nm)-2,3,4,5-rerparunpo-1H-6en3o[clazenun-5-mn)-1,3,4-okcaaua3on-2-kapookcamMua B BUIC TBEPAOTO Be-
mecTBa keToro neera (165 Mr, BeIxom: 84%). UOP-MC (M+H)": 532,2. 'H-SIMP (400 MI', CD;0D) &: 8,42
(d, J=5,2 ', 1H), 8,03-8,00 (m, 3H), 7,64 (s, 1H), 7,48 (d, J=8,0 I'u, 1H), 7,23-7,22 (m, 1H), 5,58 (d, J=9,6 Iy,
1H), 4,21-4,09 (m, 2H), 3,90 (s, 3H), 3,74 (t, J=5,6 T'u, 2H), 3,20-3,18 (m, 2H), 2,70-2,62 (m, 2H), 2,30-2,28 (m,
1H), 2,00-1,98 (m, 1H), 1,52 (s, 9H).

Mpumep 20. 5-(tper-bByrnm)-N-((R)-8-(2-((1-metnn-1H-nupazon-4-mi)amuno))mupumuaus-4-mn)-2-((R)-
terparuapodypan-3-mn)-2,3,4,5-rerparunpo-1H-6en3o[ clazennu-5-nn)-1,3,4-okcaanazon-2-kapookcamMmua  (co-

equHenwne 20).
NN
DYy o

N =N
Swe

1. Cunres (S)-terparuapodypas-3-uarpudTopMeTaHcyIbpoHaTa.
Tf,Q (1.1 38},

0]
OH ropEmEE (1.2 55} _ {S?OTf

A3 -10°C, 0.5y

B pactBop (S)-terparuapodypan-3-omna (500 mr, 5,7 mmons) u mupuauHa (538 mr, 6,8 MMois) B IXM (15
M) iipu -10°C mobasmnstor THO (1,8 T, 6,3 Mmmons). CMech nepememmBaroT nipu -10°C B Teuenne 0,5 4. Cmech
racat 2 H pactBopom HCI. Opranmueckuii cioil oTaensioT, cymar Haa Na,SOy4 v GunbTpyroT. TlomydeHHbINH
pactBop (S)-teTparuapodypan-3-unrpupropmetancyibponara B JIXM NpUMEHSIOT Ha CIEAYIONIEM JTare.
HD3P-MC (M+H)": 221,0.

2. Cunares 5-(tper-0yTmim)-N-((R)-8-(2-((1-meTnn-1H-mmupazon-4-un)amuno ) iupuMuana-4-min)-2-((R)-
terparuapodypan-3-mn)-2,3,4,5-rerparunpo- 1 H-6en3o[ cJazermmu-5-nn)-1,3,4-okcaauaszon-2-kapbokcaMuaa.

WY U o ¥ Ao

(1,5 srmuR}
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KHMDS (1.5 sxRuE}
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- -79*Cnoxr, 184 M ==
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B pactBop (R)-5-(tper-6yTmm)-N-(8-(2-((1-metun-1H-nmupazon-4-wmin)amMmuHo ) iupuMuInH-4-mn)-2,3,4,5-
terparuapo-1H-6enso[clazenun-5-mn)-1,3,4-okcanuaszon-2-kapookcamuna (1,7 r, 3,5 mmons) B TT'® (24 i) u
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JIM® (3 mur) mpu -78°C mo karmsam pobasisitor KHMDS (5,2 mut, 5,2 mmons, 1 M pactBop). PactBop mepeme-
muBaoT B armodceepe azora mpu -78°C B teuenwe 0,5 4. 3areM mo KammsiM J00aBisIOT pactBOp (S)-
Terparuapodypan-3-mwiTpupTopMeTaHCyIbPoHAT (M3 TpenpaymIero 3Tama). CMech MepeMenBaloT PU KOM-
HaTHOW Temrieparype B TeueHue 16 4. Ilocne pazbaBnenust Bogoi (40 mi) cMmech skctparupytotr JIXM (40
Mirx3). OOBeIMHEHHBIC OPraHMYCCKUE CIIOM MPOMBIBAIOT paccosnioMm (60 mur), cymar (Na,SO,4), GuibTpyroT u
KOHIIEHTPHUPYIOT. HeounIeHHbIi MPOIyKT OYHIIAIOT ¢ MOMOIIBI0 XpoMarorpadun Ha crmmkarene (JIXM: MeOH =
10:1) ana momydenust  S-(tper-OyTri)-N-((R)-8-(2-((1-metun-1 H-mupazon-4-wun)ameHo ) irpruMuanH-4-mm)-2-((R)-
TeTparuapodypan-3-mn)-2,3,4,5-rerparunpo- 1 H-6enso[ c]azermmn-5-un)-1,3,4-okcamuazon-2-kapbokcamMuia B BUJIC
TBEPOTO BEIIECTBA JKEATOro mBeta (448 mr, BEIXOM: 23%). UOP-MC (M+H)": 558,3. 'H-SIMP (400 My,
JAMCO-dy) &: 9,82-9,80 (m, 1H), 9,51 (s, 1H), 8,47 (d, J=4,8 I'y, 1H), 7,99-7,95 (m, 3H), 7,55 (s, 1H), 7,40 (d,
J=8,0 I'y, 1H), 7,28 (d, J=5,2 I'n, 1H), 5,43-5,38 (m, 1H), 4,06-3,99 (m, 2H), 3,83-3,80 (m, 5H), 3,63-3,50 (m,
2H), 3,10-3,05 (m, 3H), 2,22-2,02 (m, 2H), 1,85-1,82 (m, 2H), 1,42 (s, 9H).

Ipumep 21. S-(tper-Bytmim)-N-((R)-2-((S)-2-ruapoxcumnponmn)-8-(2-((1-metnn-1 H-nupazon-4-w)amuHo ) u-
pumuauH-4-uin)-2,3,4,5-terparuapo-1H-6en3o[ c]azenun-5-1m)-1,3,4-okcaauazon-2-kapookcamu (coequHenue 21).

N'-'N N.—a

N L 0 N, A

H ﬂ LA oS~ H/LOW
(2,0 srEmE)} P

G500, (2,0 sreuE}
MeQH, 60 °C, 164
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B pactBop (R)-5-(Tper-6yTmm)-N-(8-(2-((1-metun-1H-nmupazon-4-min)amuHo ) iupumMuana-4-un)-2,3,4,5-
terparuapo-1H-6en3o[clazenun-5-un)-1,3,4-okcagnazon-2-kapobokcamuna (101 wmr, 0,21 mmoms) B MeOH
(7 M) mobamnsrot (S)-2-metmnokcupad (29 mxi, 0,42 mmonb) u kapoonar nesus (135 mr, 0,42 mmons). Cmech
nepememuBatoT npu 60°C B TeueHue 16 4. PeakiMmOHHYI0 CMeCh OXJa)JaloT JO KOMHATHOM TeMmnepaTypsl U
¢unbTpyIoT. OUIBTPAT KOHIEHTPUPYIOT W HEOUHIIEHHBIH MPOIYKT OYMINAIOT C IMTOMOIIBI0O XpoMarorpaduu Ha
cunukarene (JAXM:MeOH = 10:1) mns nomyyenns: S-(tper-0ytmin)-N-((R)-2-((S)-2-runpoxcunpormn)-8-(2-((1-
Metwi- 1 H-nupazon-4-un)aMuHo ) mupuMuaus-4-mn)-2,3,4,5-terparuapo-1 H-6en3o[ c]azenun-5-mn)-1,3,4-
OKcaana3oi-2-kapOokcaMuaa B BHAE TBEPHOro BemecTBa jxkentoro meera (50 wmr, Beixox: 44%). UOP-MC
(M+H)": 546,0. '"H-SIMP (400 MI'y, METAHOJI-d,) &: 8,41 (d, J=5,3 T, 1H), 8,07-8,02 (m, 2H), 7,97 (s, 1H),
7,63 (s, 1H), 7,48 (d, J=8,5 I', 1H), 7,22 (d, J=5,3 I', 1H), 5,62-5,53 (m, 1H), 4,33-4,10 (m, 2H), 4,04-3,95 (m,
1H), 3,89 (s, 3H), 3,33-3,27 (m, 2H), 2,58-2,46 (m, 2H), 2,38-2,23 (m, 1H), 2,07-1,95 (m, 1H), 1,48 (s, 9H),
1,15 (d, J=6,3 I'u, 3H).

Ipumep 22. 5-(tper-bByTmn)-N-((R)-8-(2-((1-metnin-1H-nmupason-4-wmn)aMuHO ) iupuMuaauH-4-1m1)-2-((S)-
terparuapodypan-3-mn)-2,3,4,5-rerparunpo- 1 H-6en3o[ cJazermmu-5-nn)-1,3,4-okcaauazon-2-kapbokcamuy  (co-

enuHeHue 22).
N—-N
0 ' >A<
O~ Yy

|j\ﬁ/@uﬁ

N —=N
Do

1. Cunres (R)-terparuapodypan-3-untpudropmerancynbdoHar.

o T (1.1 38}, o
1Rl
Ron mapumm (1,2 aK) . Q{fyo_ﬁ
IO -10°C, 051
Cunres (R)-terparunpodypan-3-untpudropmMerancyibdoHaTa aHaJOTHYEH CHHTE3Y (S)-

Terparuapodypan-3-mwirpudTopmetancynbonara B mpumepe 20, Jrane 1. [Tomydennsiit pactBop B JIXM mpu-
MEHSIOT Ha clexytomeM 3tane. UOP-MC (M+H)": 221,0.

2. Cwunares  5-(tpet-0ytmn)-N-((E)-8-(2-((1-metnn-1H-mupazon-4-wmm)aMuHo ) iupuMuauH-4-1m1)-2-((S)-
terparuapodypan-3-mn)-2,3,4,5-rerparuapo-1 H-6en3o[ c]azennn-5-nn)-1,3,4-okcaanazon-2-kapookcamMuaa
(I-RP58).
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Cunrez  5-(tper-0ytnin)-N-((R)-8-(2-((1-merun-1H-nupazon-4-um)aMmuHo )mupuMuIuH-4-11)-2-((S)-
terparuapodypan-3-mn)-2,3,4,5-rerparuapo-1H-6en3o[ c]azennn-5-nn)-1,3,4-okcaanazon-2-kapookcaMuaa
aHaiorndeH cuHTe3y S-(Tper-0yTmi)-N-((R)-8-(2-((1-metnin-1H-nmpazon-4-nim)aMuHO )T pUMUIHH-4-11)-2-
((R)-terparuapodypan-3-mn)-2,3,4,5-rerparunpo- 1 H-6en3o[ cJazermu-5-nmn)-1,3,4-oxcaamazon-2-kapbokcaMmuaa
B mpumepe 20, stame 2. HeouummeHHBIH TPOAYKT OYMIAIOT C MOMOIIBI0 XpomaTorpaduu Ha CHIMKaresne
(AXM:MeOH=10:1) ansa nomydenust S-(tper-0yTi)-N-((R)-8-(2-((1-metun-1H-nmupa3on-4-wmm)aMiuHO ) TUPUMH-
nmuH-4-m1)-2-((S)-TeTparuapodypan-3-mn)-2,3,4,5-rerparunpo- 1 H-6enso[ c]azenmu-5-mm)-1,3,4-okcaanazon-2-
KapGOKCaMIIa B BH/IE TBEPIOTO BEMIECTBA JKenToro meera (50 mr, Beixox: 38%). UOP-MC (M+H)": 558,1. 'H-
SMP (400 MI'u, METAHOJI-d,) &: 8,38 (d, J=5,3 I'y, 1H), 8,03-7,95 (m, 3H), 7,60 (s, 1H), 7,45 (d, J=8,5 I'ny,
1H), 7,19 (d, J=5,3 I'y, 1H), 5,56 (brd, J=9,3 I'y, 1H), 4,12-4,01 (m, 2H), 4,01-3,90 (m, 2H), 3,88 (s, 3H), 3,79-
3,68 (m, 2H), 3,29-3,21 (m, 1H), 3,20-3,09 (m, 1H), 2,33-2,11 (m, 2H), 2,09-1,90 (m, 2H), 1,48 (s, 9H).

Mpumep 23. 1-(tper-bytmm)-N-(8-(2-((1-metnn-1H-nupazon-4-min)aMuHO ) TUpUMHAANH-4-11)-2-(OKCeTaH-
3-mm)-2,3,4,5-terparuapo-1H-6en30[ c]azennH-5-mn)-1,2 3—Tpna3on -4-kapOokcamun (coennHeHue 23).

= % s

23
1. Ionygyenue Tpet-0yTri-8-6pom-5-(1-(tper-oytmn)-1H-1,2,3-tpuazon-4-kapbokcamuo)-1,3,4,5-rerparuapo-
2H-6en30[ c]azenuH-2-kapOoKcHIIaTa.

NHp
Boc~—
N=N
(1,0 35} N . \N‘é
Nﬂ“n d Boc—

HO .~ hé HATU (1,0 3K}

THITA (1.5 ax)

AEL KT, 121

B pactBop Tper-OyTun-8-6pom-5-(1-(tper-0yTin)-1H-1,2,3-tpuazon-4-kapbokcamnio)-1,3,4,5-rerparuapo-
2H-6en30[ c]azenun-2-kapookcunata (556 mr, 3,06 mmons) B CH,Cl, (10 mur) modasnsror HATU (1,16 1, 3,06
mmons) u JJUIIDA (592 wmr, 4,6 Mmoip). CMeck nepeMeIInBaroT pU KT B TeueHHe | 4, mocie 4ero 100aBisioT
1-(tper-0yTHn)-1H-1,2,3-tpnaszon-4-xkapoonosoro kucnoty (1,04 r, 3,06 Mmonb). CMech epeMemBaloT P KT
B Teuenue 12 4. Cmecs pasdasisitor CH,Cl, (200 mur), mpomsiBarot Boao# (100 mir), paccomom (100 mir), cymar
1 KOHIICHTPUPYIOT. HEOUHTIIEHHBIH POAYKT OYHIIAIOT C TIOMOINBI0 XpoMaTtorpadun Ha cunukarene (I19:EtOAc
=1:1) nmna momydeHuss TpeT-O0yTHI-8-0poM-5-(1-(TpeT-0yTmn)-1H-1,2,3-tpuazon-4-kapooxcamuo)-1,3,4,5-
teTparuapo-2H-6en3o[clazenun-2-kapbokcunaTa (1,1 T, Berxoa: 73%) B Bue TBEPIOTO BEUIECTBA )KEITOTO IIBE-
ta. UDP-MC (M+H)": 492,1. 'H-SIMP (400 MI', CDCl5) &: 8,17 (s, 1H), 7,35-7,33 (m, 2H), 7,21 (d, J=8,0 I'u,
1H), 5,52-5,42 (m, 1H), 4,54-4,34 (m, 2H), 4,04-3,86 (m, 1H), 3,65-3,55 (m, 1H), 2,80 (s, 9H), 2,10-2,07 (m,
2H), 1,41 (s, 9H).

2. Monyuenue 5-(1-(tper-0yTmn)-1H-1,2,3-tpuazon-4-kap6okcamuo)-8-(2-((1-atun-1H-mupaszon-
4-ni)aMuHO )TUpUMHINH-4-11)-1,3,4,5-Terparuapo-2H-6en30[ c]azenun-2-kapObokcuiara.
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N=M
H N
(1,1 sreuE} N s X
Boc—| Pd{dppfiClz (0,05 sxeuE}  Boc—N
KOAG (2.0 sxmue }

nuocan, 100 °C, 124
Cl

| (1.2 e} N =N,
ﬁ\ L | | Nf)\ﬁ/@““\

Pd{dppf Clp (0,05 1)
KyCO4y (2,0 a8k
mHoKcaH /Hy0, B0 °C, 21

Cunre3  5-(1-(tpet-OyTtnin)-1H-1,2,3-tprazon-4-kapookcamuno)-8-(2-((1-otun-1H-nmupazon-4-w)amuHo ) u-
pumuanH-4-1m)-1,3,4,5-Tetparunpo-2H-6eH30[ cJazenH-2-kapOoKcHiIaTa aHAIOTHICH CHHTE3Y TPeT-0yTHiI-5-(5-
(Tper-OyTIi)-1,2,4-0kcamnason-3-kapookcamuo)-8-(2-(( 1-mermi- 1 H-mupazon-4-uin)aMuHO TAPMU T H-4- 11T ) -
1,3,4,5-rerparuapo-2H-6eH30[ c]azenune-2-kapOokcwiata B npuMmepe 7. HeouwieHHBIH TPOAYKT OYMIIAIOT C
TTOMOIIBI0 KOJIOHOUHOM xpomatorpadum Ha cumkarene (CH,Cl,:MeOH = 20:1) mis mosmyaenus 5-(1-(tpet-
oyruin)-1H-1,2,3-tpuazon-4-kapo6okcamuo)-8-(2-((1-atun- 1 H-nmupazon-4-wmn)amuHo )iupumMuuH-4-m1)-1,3,4,5-
terparuapo-2H-0en3o[clazennn-2-kapOokcuiara B BUE TBEPAOTO BellecTBa enroro nsera (170 mr, BBIXOM:
35%). UDP-MC (M+H)": 601,2.

3. Homyuenme 1-(tpetr-0yTi)-N-(8-(2-((1-3Tmin-1H-nrpa3on-4-wmn)aMuHO ) mupuMuIuH-4-mi)-2,3,4,5-
terparuapo-1H-6en3o[clazennn-5-mn)-1H-1,2,3-rprazon-4-kapookcamuaa.

N:‘.—N N-'_:N
NX nA(
TEY /M (12 1)
KT, 11
| f)\H/Q/NH\ | /)m % “‘“\
Cunte3 1-(tpet-0yTim)-N-(8-(2-((1-aTrn- 1 H-irpazon-4-wn)amMuHo )mupuMuanH-4-mn)-2,3,4,5-retparunpo- 1 H-
6enso[clazenmuu-5-mn)-1H-1,2,3-Tpuazon-4-kapbokcaMuga aHaJOTH4eH CHUHTE3y S-(TpeT-OyTmim)-N-8-(2-((1-
atwi-1 H-mupason-4-wn)amMmuHo ) iupumMu nuH-4-un)-2,3,4,5-rerparuapo- 1 H-6en3o[ cJazenun-5-mn)-1,2,4-
OKcanma3oi-3-kapbokcamuna B npumepe 7. Heounmennsiit mpoxykt (135 mr, Bexoa: 95%) nmpuMeHSIOT Ha cie-
JYIOMEM 3Talle 6e3 TOMoMHUTENbHOH ounctki. UOP-MC (M+H)": 501,2.
4. Tlomyuenne 1-(tper-OyTmi)-N-(8-(2-((1-aTri-1H-nupazon-4-min)aMuHO )TUpUMHAINH-4-11)-2-(OKCeTaH-
3-um)-2,3,4,5-terparuapo-1H-6en30[ c]azennu-5-mn)-1H-1,2,3-rprazon-4-kapbokcamu ia.
N:N

N=M
H ‘NX . N
H ~ N
o <> (5.0 sxEuE}
NaBHZCN (5.0 sxeme}
L N ﬁn%H(lt} [}laécmm)
= eOH kT, 164

Cunre3  1-(tper-0ytnm)-N-(8-(2-((1-3T1n-1H-mpazon-4- I/IJ'I)aMI/IHO)HI/IpI/IMI/ILlI/IH 4-n)-2-(okceTaH-3-mi)-
2,3,4,5-rerparuapo-1H-6en30[ clazenun-5-mn)-1H-1,2,3-tpuazon-4-kapOokcamuga aHAJIOTHYEH CHHTE3Yy S-
(Tpet-0yTmn)-N-8-(2-((1-3tri- 1 H-tupazon-4-ui)aMuHO ) TUpUMUANH-4-11)-2-(0KceTaH-3-un)-2,3,4,5-
terparuapo-1H-6en3o[clazenun-5-un)-1,2,4-okcaguazon-3-kapookcamuna B npumepe 7. HeouwmeHHBIH mpo-
JIYKT OYHMIAIOT C TIOMOIIBI0 KOJIOHOUHOM Xpomarorpaduu Ha cunukarene (EtOAc: MeOH = 10:1) misa nmomyde-
Hus  1-(tper-0yTni)-N-(8-(2-((1-3Tun- 1 H-mupa3zon-4-min)aMuHO ) iupuMuanH-4-1n)-2-(okcetan-3-mn)-2,3,4,5-
terparuapo-1H-6en3o[clazenun-5-un)-1H-1,2,3-tpuazon-4-kapbokcamuia B BUIE TBEPIOTO BEIIECTBA JKEITOTO
uBeta (67 mr, Bexox: 45%). UAP-MC (M+H)": 556,7. "H-SIMP (400 MI', IMCO-dg) 8: 9,48 (s, 1H), 9,02 (d,
J=8,8 ', 1H), 8,76 (s, 1H), 8,46 (d, J=5,2 T'u, 1H), 7,97-7,91 (m, 3H), 7,56 (s, 1H), 7,37 (d, J=8,0 I', 1H), 7,25
(d, J=5,2 T'u, 1H), 5,47-5,43 (m, 1H), 4,61-1,47 (m, 4H), 4,13-4,08 (m, 2H), 3,88-3,65 (m, 3H), 2,90-2,78 (m,
2H), 2,15-2,06 (m, 1H), 1,88-1,82 (m, 1H), 1,65 (s, 9H), 1,36 (t, J=7,2 I';, 3H).
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[pumep 24. (R)-1-(tper-byTtmm)-N-(8-(2-((1-3tna-1H-nupazon-4-mun)aMuHO ) IUPUMHUANH-4-1T)-2 -
(okceran-3-un)-2,3,4,5-terparnapo-1H-6en3o[c]azenun-5-ni)-1H-1,2,3-tprazon-4-kapbokcamuy  (CoeANHEHUE
24a) wu (S)-1-(tper-0yTHn)-N-(8-(2-((1-3Trn-1H-tmpazon-4-wuim)aMuHO )TUpUMHATUH-4-1T)-2-(OKCeTaH-3-1i1)-
2,3,4,5-terparuapo-1H-6en3o0[clazenun-5-mn)-1H-1,2,3-tprnazon-4-kapbokcamuy (coenunenue 24b).

oM N\g)tt}\'% O N ﬂ/@}@< o> K NiN‘Nl<

_— +

N —N N —N XN —N

SWei SWeiN A
24a 24b
1-(rper-bytnn)-N-(8-(2-((1-3Tun-1H-nupazon-4-ua)amMuHo )nupuMUIUH-4-11)-2 -(OKceTan-3-mn)-2,3,4,5-
terparuapo-1H-6en3o[clazenun-5-mn)-1H-1,2,3-rpnazon-4-kapbokcaMu HOABEPTaloT pa3aeIeHHIo ¢ TIOMOIIBIO
CDX (2,1x25,0 cm (S,S) Whelk0-1, 58% metanon ¢ 0,5% wnzonpommramunaa/CO,, 120 bap, 85 ma/mun, 230 HM,
MeTaHouT), 94To AaeT 23 Mr nuka 1 (xummudeckas aucrora 99%, ee >99%) n 24 mr nuka 2 (XUMHYECKask YUCTOTA
99%, ee >99%).

IMuk 1 o6oznauaer (R)-1-(tper-OyTnm)-N-(8-(2-((1-3THa-1H-nmpazon-4-nir)aMuHO ) IupuMUINH-4-1T)-2-
(okceran-3-un)-2,3,4,5-rerparuapo- 1 H-6en3o[ cazenun-5-mn)-1H-1,2,3-tpuazon-4-kapookcamum: KXMC: Rt
4,0 mun, m/z 557,20. 'H-SIMP (400 MI'u, METAHOJI-d,) & ppm 8,51 (s, 1H), 8,40 (d, J=5,27 T'n, 1H), 8,05-
7,92 (m, 3H), 7,64 (s, 1H), 7,47 (d, J=8,28 T'u, 1H), 7,21 (d, J=5,27 ', 1H), 5,57 (br d, J=9,04 I'y, 1H), 4,78-
4,71 (m, 1H), 4,71-4,65 (m, 3H), 4,17 (q, J=7,28 I', 2H), 4,01-3,91 (m, 1H), 3,91-3,78 (m, 2H), 3,15-2,98 (m,
1H), 2,88 (ddd, J=12,99 I'y, 9,60 Hz, 3,51 I'u, 1H), 2,36-2,14 (m, 1H), 2,11-1,87 (m, 1H), 1,73 (s, 9H), 1,46 (t,
J=7,28 I'y, 3H).

IMuk 2 o6o3nagaer (S)-1-(TpeT-OyTHim)-N-(8-(2-((1-3Tnn-1H-nmpazon-4-uin)aMuHO ) TUPpUMUATUH-4-111)-2 -
(okceran-3-un)-2,3,4,5-rerparuapo- 1 H-6en3o[ cazenun-5-mn)-1H-1,2,3-tpuazon-4-kapookcamua: KXMC: Rt
5,3 mun, m/z 557,00. 'H-SIMP (400 MI'u, METAHOJIA-d,) & ppm 8,51 (s, 1H), 8,40 (d, J=5,27 ', 1H), 8,06-
7,92 (m, 3H), 7,64 (s, 1H), 7,47 (d, J=8,03 T'u, 1H), 7,21 (d, J=5,27 I'u, 1H), 5,57 (br d, J=9,29 I', 1H), 4,77-
4,70 (m, 1H), 4,70-4,63 (m, 2H), 4,17 (q, J=7,28 'y, 2H), 4,05-3,91 (m, 1H), 3,91-3,76 (m, 2H), 3,15-2,98 (m,
1H), 2,89 (ddd, J=12,8 I'n, 9,7 T'n, 3,6 'y, 1H), 2,40-2,13 (m, 1H), 2,12-1,87 (m, 1H), 1,74 (s, 9H), 1,47 (t,
J=7,28 'y, 3H).

Mpumep  25.  (R)-1-(tper-Bytmim)-N-(8-(2-((1-m3onponmi-1 H-nupazon-4-mm)aMiHO ) TUpUMATAH-4-1101)-2-
(okceran-3-mn)-2,3,4,5-terparunpo-1H-6en30[ c]azenun-5-mm)-1H-1,2,3-tpuazon-4-kapbokcaMu (coeuHEHUE 25).

N
g
OO‘N \g/‘\/

= N ,.N\
! LN‘<
N N
N)\N
H

25
1. Cunte3 tpet-OyTHi-(R)-5-(1-(Tper-6ytnn)-1H-1,2,3-Tpuazon-4-kapobokcamuo)-8-(2-((1-u3omporni-
1 H-ntupazon-4-nix)aMuHO )iupuMuana-4-nn)-1,3,4,5-rerparuapo-2H-6en30[ c|azenun-2-kapOokcunara.

(Y e

N
Boc— o /Crl Boc— / J,P\l
HoN~ h“( 0
(1,2 ax}
| Pdy{dbal; (0.1 1), & ’NN
4J\0| 8-Phos (0.2 ax} *«NJ\NQ/ ‘(
CsoCO3 (2.0 k) H

THOKCAH, 100 °C, 2y
Cunre3 Tper-0yTui-(R)-5-(1-(tper-6yTmn)-1H-1,2,3-tpuazon-4-kapdokcamuo)-8-(2-((1-u3omponmia-1H-
MTUPa30J1-4-W)aMUHO )TUpUMHUINH-4-11)-1,3,4,5-TeTparuapo-2H-06en30[ c|azenuH-2-kapOOKCHIaTa aHAJIOTHYEH
cuHTe3y Tper-0yTHi-(R)-5-(5-(tper-0yrmin)-1,2,4-oxcannazon-3-kapookcamuao)-8-(2-((1,5-gumerunn-1H-
MUPa30JI-4-1T)aMAHO ) TUpUMHUIUH-4-11)-1,3,4,5-reTparunpo-2H-6eH30[ cJazenun-2-kapOokcunata (mpumep 9,
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otan 3). HeouniueHHbIH MaTepHuan OYMIIAOT ¢ MOMOIIBI0 Xpomarorpadun Ha cumkarene (EtOAc:IIO = 4:1)
st nomydeHust  tpeT-0yTui-(R)-5-(1-(rper-6ytmm)-1H-1,2,3-tpnazon-4-kapbokcammno)-8-(2-((1-u3onpomnmi-
1 H-ntupa3zon-4-nin)aMuHO )upuMuana-4-un)-1,3,4,5-rerparuapo-2H-6en3o[ c|azenun-2-kapbokcuinara B BHIE
TBEpJOTO BEMECTBA KeNToro mBeTa (520 Mr, BEIXOA: 56%). UDP-MC (M+H)': 615,3.

2. Cunares  (R)-1-(tper-OyTmim)-N-(8-(2-((1-m3ompommi- 1 H-mmupazon-4-mir)aMuHO ) TAPUMUIAH-4-1T)-
2,3,4,5-terparuapo-1H-6en30[ clazenun-5-mn)-1H-1,2,3-tpuazon-4-kapookcamua.

H |‘.,|>4 H |A.,|>4
Boc—y N},é:,jq HN Nr@.ﬁ
o

o
TEY /0

—_—

N /@ KT, 24 N 1| =N
N | /C/N“(
I AL S
H H

Cunre3 (R)-1-(tper-0yTnm)-N-(8-(2-((1-m3ompornuin- 1 H-upazomn-4-wn)aMuHO )iupuMuIuH-4-1m1)-2,3,4,5-
terparuapo-1H-6en3o[clazenun-5-un)-1H-1,2,3-tpuazon-4-kapbokcamuna anamormdeH cunTedy (R)-5-(Tper-
OoyTum)-N-(8-(2-((1,5-mumeTnn- | H-nmupason-4-win)aMuHO ) TUpUMUIUH-4-11)-2,3,4,5-TeTparuapo-1 H-
Oenso[clazenuu-5-mn)-1,2,4-okcannason-3-kapookcamuaa (mpumep 9, stan 4). HeounieHHBIH MPOIYKT BhIIE-
JSIFOT B BHJIE TBEPIOTO BEIIECTBA JKEITOTO IIBETA M MPHUMEHSIOT Ha CIEAYIOIIeM 3Tare 0e3 JAOMOIHUTEbHOM
ounctky (420 mr, BeIXox: 96%). UP-MC (M+H)": 515,3.

3. Cuares (R)-1-(tper-OyTim)-N-(8-(2-((1-u3onpornmi-1H-nupazon-4-mi)aMiUHO ) THPUMHAANH-4-11)-2-
(okceran-3-un)-2,3,4,5-terparnapo-1H-6en3o| c]azenun-5-nn)-1H-1,2,3-tpuazon-4-kapbokcamuaa (I-RP35).

y H%/:N\"‘X N HH,ENX
0=<>3 (3,0 sxpum)

NaBH3CN (3.0 sxeuE}
ZnCl; (10,0 skeHe}

%/@N‘( MeOH. T, 16 7 '%E“‘(

Cunre3z (R)-1-(tper-0yTnn)-N-(8-(2-((1-u3onponmi-1H-nupazon-4-min)aMuHO ) TUpUMHUAUH-4-1T)-2-
(okceran-3-un)-2,3,4,5-rerparuapo-1H-6en3o[clazenun-5-mn)-1H-1,2,3-tpuazon-4-kapObokcamuaa aHATIOTHYCH
cuate3y (R)-5-(tper-O0yTmin)-N-(8-(2-((1-u3omponmi- 1 H-upazon-4-uim)aMuHO ) TUpUMUATHH-4-111)-2-(OKCceTaH-3 -
nn)-2,3,4,5-rerparuapo-1H-6en3o[ clazenun-5-un)-1,3,4-okcanuazon-2-kapookcamMuga B npumepe 17. Heoun-
MICHHBI MaTepuall OYMIalT XxpoMmarorpadueit Ha cunukarene (JIXM:MeOH = 20:1) ansa nomydgenus (R)-1-
(tper-0yTIn)-N-(8-(2-((1-u3onponmi- 1 H-nmupa3zon-4-mim)aMuHO ) TupuMUIHH-4-101)-2-(0KceTan-3-mn)-2,3,4,5-
terparuapo-1H-6en3o[clazenun-5-un)-1H-1,2,3-tpuazon-4-kapbokcaMuia B BUIE TBEPIOTO BEIIECTBA JKEITOTO
usera (116 wmr, Beixom: 51%). UDP-MC (M+H)": 571,2. 'H-sIMP (400 MI'u, CDCly) &: 8,42 (d, J=4,8 T'n, 1H),
8,17 (s, 1H), 8,07 (d, J=8,8 I'm, 1H), 7,94 (s, 1H), 7,85 (d, J=8,0 I'u, 1H), 7,77 (s, 1H), 7,57 (s, 1H), 7,48 (d,
J=8,0 I', 1H), 7,11 (s, 1H), 7,03 (d, J=5,2 ', 1H), 5,64 (t, J=8,0 ', 1H), 4,78-4,68 (m, 4H), 4,53-4,45 (m, 1H),
3,91-3,80 (m, 3H), 3,04-2,99 (m, 1H), 2,82-2,79 (m, 1H), 2,27-2,23 (m, 1H), 2,10-2,05 (m, 1H), 1,70 (s, 9H),
1,55 (s, 3H), 1,52 (s, 3H).

Mpumep 26. 1-(tper-0yTmin)-N-((R)-8-(2-((1-metnn-1H-nupazon-4-mi)amuno)mupumuaus-4-mn)-2-((R)-
terparuapodypan-3-mn)-2,3,4,5-rerparunpo-1H-6en30[ c]azennu-5-mn)-1H-1,2,3-rpuazon-4-kapbokcamuy (co-
enuHenue 26a) u 1-(tper-0yTmi)-N-((R)-8-(2-((1-mernin-1H-nmpazon-4-mi)amMuno ) mupuMuaus-4-mn)-2-((S)-
terparuapodypan-3-mn)-2,3,4,5-rerparuapo- 1 H-6en3o[ c]azermmu-5-un)-1H-1,2,3-tpuazon-4-kapookcamun  (co-

euHenue 26b).
% W&N% O % WN%

26a 26b
1. Cunte3 tper-0yTtmia-(R)-8-6pom-5-(1-(tper-0yTmn)-1H-1,2,3-tpnazon-4-kapbokcamuno)-1,3,4,5-
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teTparuapo-2H-6en3o[clazenun-2-kapOokcunara.

N:,-_N‘ H NZN‘
NH N N N
Bac— : Hoj{"“‘/ + Boc—N W 7L
O 0]

(1,2 ar}
HATU (1,5 5x), TDA (3,0 ex}
Br Aodd, BT, 4y r

Cunres TpeT-0yTni-(R)-8-6pom-5-(1-(tper-0yTmin)-1H-1,2,3-rpuazon-4-kapbokcamuno)-1,3,4,5-
teTparuapo-2H-0en3o[clazenun-2-kapOoKcumaTa  aHAJIOTHYEH  CHHTE3y  8-Opom-5-(5-(tper-OyTmn)-1,3,4-
OKcaanazoi-2-kapookcamuno)-4,5-nuruapo-1H-6en3o[ clazennn-2(3H)-kapOokcnnata B npumepe 12, Drane 1.
HeounrieHHbIH TPOAYKT OYMINAIOT KOJOHOYHOW Xpomarorpadueit Ha cunukarene (EtOAc/merposneiinslii a¢up
= 1:2) mna nomydenus tper-0yTHia-(R)-8-6pom-5-(1-(tper-Oytmn)-1H-1,2,3-Tpuazon-4-kapbokcamuno)-1,3,4,5-
terparuapo-2H-0en3o[clazenun-2-kapOokcuiara B BUAE TBEPAOTO BEIIECTBA XXeITOro neTa (2,3 T, BBIXOM:
95%). UDP-MC (M+H)": 492,2.

2. Cunre3 Tpet-0yTui-(R)-5-(1-(tper-0yTun)-1H-1,2,3-tprnazon-4-xkapbokcamuno)-8-(4,4,5,5-rerpame -
1,3,2-nrokcaboponan-2-un)-1,3,4,5-rerparuapo-2H-6en30[ c]azenmn-2- Kap601<cymaTa

P gyt %Tb

Pd{dppfiCls (0,05 sx)
. KOac (2.0 3H}
THoKCAH 100 °C, 164
Cunte3  Tper-0ytrin-(R)-5-(1-(tper-OyTmn)-1H- 1,2,3-TpI/IaSOH—4—Kap6OKC&MI/IIIO)-8-(4,4,5,5-TC’I‘paMCTI/UI-1,3,2—
nmokcaboponan-2-un)-1,3,4,5-rerparunpo-2H-6en30[ c|azenuH-2-kapOoKcHiaTa aHAJOTHIEH CHHTE3y TpeT-OyTHil-
(R)-5-(5-(tper-0yTrn)-1,2,4-tprazon-3-kapookcamuio)-8-(4,4,5,5-rerpamerni- 1,3,2-muokcadboponan-2-uin)-1,3,4,5-
terparuapo-2H-6en30[clazenun-2-kapbokcmnara B npuMmepe 9, stane 1. HeouumeHHBIH TPOAYKT MPUMEHSIOT
Ha cIIeylonIeM dTame 6e3 ounctikn. MOP-MC (M+H)": 540,3.
3. Cunrez Ttper-0ytuia-(R)-5-(1-(tper-0ytun)-1H-1,2,3-rpuazon-4-kapbokcamuno)-8-(2-((1-metnn-1H-
prnupaso-4-1ia)aMUHO ) IUpUMUIUH-4-10)- 1,3,4,5-TeTparunpo-2H-0en30[ c]azenmH-2-kapOokcuara.

I~>é- é" =M _ H r\%
W%ﬂzf@n ' AHL‘N oo NI@'M

1 ar.

Pd{dppnCl, (0,05 axc} L
KaGO5 (2,0 55} | ;NN
miokcanH,0, 100 °C, 164 ¢LN s M

B pactBop Ttper-Oytun-(R)-5-(1-(tper-0yTwn)-1H-1,2,3-tpuazon-4-kapdokcamuio)-8-(4,4,5,5-rerpame -
1,3,2-nmuokcabopornan-2-un)-1,3,4,5-rerparnapo-2H-6en3o[ cJazenmH-2-kapookcmiara (5,4 r, 10,0 MMonb) B THOKCa-
He/H,O (100 mum) mobasmnsirot 4-xop-N-(1-metun- 1 H-mupazon-4-mn)mupumuana-2-amut (2,1 1, 10,0 mmoins), K,CO5
(2,8 1, 20,0 mmons) 1 Pd(dppf)Cl, (0,4 T, 0,5 mmonb). Cmech nepememuBarot rpu 100°C B atmocdepe azora B
Teuenne 16 4. ITocie oxyakaeHust 10 KT cMECh KOHIIGHTPUPYIOT ¥ OYHIIAIOT KOJIOHOYHOW Xpomarorpaduei Ha
cunukarene (merponeinsiii 3¢pup/EtOAc = 1:3) nnsa momydenust tper-Oytuin-(R)-5-(1-(tper-Oyrumm)-1H-1,2,3-
TpHuazoi-4-kapookcamuo)-8-(2-((1-metmi-1 H-prinpazon-4-min)aMuHO ) IUpUMUANH-4-101)-1,3,4,5-
terparuapo-2H-0en3o[clazenun-2-kapOokcuiaara B BUAE TBEPAOTO BEIIECTBa XelaToro nseta (3,2 T, BBIXOM:
55%). UDP-MC (M+H)": 586,7. 'H-SIMP (400 MI'u, CDCl;) &: 8,42 (s, 1H), 8,19 (s, 1H), 8,02-7,87 (m, 3H),
7,68 (s, 1H), 7,54-7,49 (m, 2H), 7,06 (d, J=5,2 I'n, 1H), 5,63-5,58 (m, 1H), 4,83-4,67 (m, 1H), 4,51-4,47 (m,
1H), 4,02-4,00 (m, 1H), 3,93 (s, 3H), 3,65-3,62 (m, 1H), 2,14-2,12 (m, 2H), 1,72 (s, 9H), 1,41-1,38 (m, 9H).

4. Cunare3 (R)-1-(tpet-0ytnm)-N-(8-(2-((1-metun-1H-mupazon-4-wmin)amMmuHo ) iupumMuanH-4-un)-2,3,4,5-
terparuapo-1H-6en3o[clazenun-5-un)-1H-1,2,3-tpuazon-4-kapbokcamua.
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B pacTBop Tper-0yTiin-(R)-5-(1-(tper-0ytmn)-1H-1,2,3-tpuazon-4-kapboxcammio)-8-(2-((1-mermn-1H-
NHMPa3oII-4-1iT)aMUHO ) IUpUMUIUH-4-11)- 1,3 ,4,5-Terparuapo-2H-6en3o[ c]azenun-2-kapookcunata (3,2 T, 5,5 MMOJIb)
B JIXM (30 mi) nobasnsror TOY (30 mir). Cmeck nepeMeInBaroT pu KT B TedyeHue 3 4. PacTBopurens ynans-
10T. Heounmenusiid mpoaykT pactBopstor B MeOH (30 mm)/Bome (20 mi). Cmech mommenaunaror NH,OH no
pH = 8-9 u sxcrparupytor AXM (3x50 mur). O6beTMHEHHBIE OPTaHUYECKUE CIOH ITPOMBIBAIOT PACCOJIOM, CyIIaT
Hag Na,SO4, GUIBTPYIOT W KOHUEHTpUpYIT 1 moxydeHus (R)-1-(tper-Oytwm)-N-(8-(2-((1-metmn-1H-
MUPa30J1-4-WT)aMUHO )TAPUMHUINH-4-11)-2,3,4,5-TeTparuapo- 1 H-6en3o[ c]azenmn-5-un)-1H-1,2,3-tpuazon-4-
kapGoKcaMu/Ia B BHJIe TBEPIIOTO BEIIECTBA Ceporo mseta (2,6 T, Beixo: 98%). UDP-MC (M+H)': 486,7.

5. Cwunre3z 1-(tper-0yTmin)-N-((R)-8-(2-((1-meTwmi- 1 H-upazon-4-wn)amuno )mupumuana-4-ni)-2-((R)-
terparuapodypan-3-mn)-2,3,4,5-rerparuapo- 1 H-6en3o[c]azermmu-5-un)-1H-1,2,3-tpuazon-4-kapookcamun u 1-
(tper-0yTIn)-N-((R)-8-(2-((1-metnn- 1 H-tupazon-4-wn)amuHo ) mupuMuauH-4-wmi)-2-((S)-Tetparuapodypan-3-
un)-2,3,4,5-rerparuapo-1H-6en30[c]azenun-5-ni)-1H-1,2,3-tpuazon-4-xkapookcamu .

=N, ?:>=o

NaN
i \'H\/ 13 (5,0 s WN% OO \”/L\\/N\é
ZnClz (3,0 28 MaBHaCM (3,0 =83
MalH. 50 °C. 16y
2 KHpane Ho= pasIsm=EHH=
O s i L,N
IS 4 ~

26a 26b

B pacTtBop (R)-1-(rper-Oytuim)-N-(8-(2-((1-meTnn-1H-nupazon-4-wr)amuHo )iupuMutnH-4-1m)-2,3,4,5-
tetparunapo-1 H-6en3o[ clazermn-5-mn)-1H-1,2,3-tpuazon-4-kapookcamuma (500 mr, 1,0 mmons) B8 MeOH (30 M)
nobasnsttor auruapodypan-3(2H)-ona (258 mr, 3,0 mmois), ZnCl, (682 mr, 5,0 mmoas) 1 NaBH;CN (189 wr,
3,0 mmoutb). Cmech niepememuBatot nmpu 50°C B Tederue 16 4. CMech KOHIEHTPUPYIOT U OYHIIAIOT C TTIOMOIIHIO
KOJIOHOYHOU Xpomartorpadun Ha cumukarene (IXM/MeOH = ot 20/1 no 15/1) miig moaydeHus paneMudecKoro
MPOAYKTa B BUAE TBEPJOTO BEIIECTBA XKeNToro 1Beta (542 mr, Berxoxa: 79%).

1-(tpet-Bytnm)-N-((R)-8-(2-((1-metnn-1H-nupazon-4-un)aMuHo ) iupuMuguH-4-11)-2-((S)-
terparuapodypan-3-mn)-2,3,4,5-rerparunpo-1H-6en3o[ c]azennu-5-mn)-1H-1,2,3-rpuazon-4-kapbokcamu g
(154 mr) u 1-(tper-0yTmi)-N-((R)-8-(2-((1-metmn-1H-nupazon-4-nn)amuno ) nupuMuana-4-mi)-2-((R)-
terparuapodypan-3-mn)-2,3,4,5-rerparunpo-1H-6en30[ c]azennu-5-mn)-1H-1,2,3-rpuazon-4-kapbokcamu g
(167 Mr) pa3jensioT ¢ MOMOIILIO XUpanbHOTro pasaenenus. UDP-MC (M+H)": 557,3.

Msomep 1: "H-SIMP (400 MTI';, CD;0D) &: 8,53 (s, 1H), 8,42 (d, J=5,2 T'y, 1H), 8,05-7,99 (m, 3H), 7,64 (s,
1H), 7,48 (d, J=8,4 T'u, 1H), 7,23 (d, J=5,2 'y, 1H), 5,58 (d, J=10,4 I'n, 1H), 4,16-4,09 (m, 2H), 4,02-3,96 (m,

2H), 3,90 (s, 3H), 3,79-3,71 (m, 2H), 3,31-3,24 (m, 2H), 3,15-3,10 (m, 1H), 2,31-2,17 (m, 2H), 2,07-1,97
(m, 2H), 1,74 (s, 9H).

Usomep 2: 'H-SIMP (400 MTI'u, CD;0D) &: 8,43 (s, 1H), 8,30 (d, J=5,2 T, 1H), 7,95-7,86 (m, 3H), 7,67 (s,
1H), 7,37 (d, J=8,0 I'u, 1H), 7,13 (d, J=5,2 I'u, 1H), 5,47 (d, J=9,6 I'u, 1H), 4,00 (br, 2H), 3,93-3,85 (m, 2H),
3,85 (s, 3H), 3,69-3,58 (m, 2H), 3,28-3,22 (m, 1H), 3,17-2,97 (m, 2H), 2,21-2,01 (m, 2H), 1,99-1,80 (m, 2H),
1,63 (s, 9H).

IMpumep 27a. (R)-1-(tper-bBytmm)-N-(8-(2-((1-merun-1H-mupa3on-4-1mi1)aMiuHO ) THPUMHIRH-4-11)-2-(OKCeTaH-
3-um)-2,3,4,5-retparunpo- 1 H-6en3o[ c]azenun-5-um)-1H-1,2,3-tprazon-4-kapbokcamuna (coenuHenue 27).

HN HEKE/N+ o= P N. j{t/ hé

(3.0 ax}

ZnCly (5,0 38},
NaBH:CN (3.0 25}

“ /CT MeOH, 50 °C. 3 ZoN =
N— =] ' W | LN_
)\N 2 “‘N"I\N e
H H

27
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B pactBop (R)-1-(tper-O0yTmin)-N-(8-(2-((1-metun-1H-nmpazon-4-mir)amuHo )iupuMuana-4-ui)-2,3,4,5-
terparuapo-1H-6en3o[clazenun-5-mn)-1H-1,2,3-rpnazon-4-kapoéokcamuna (500 wmr, 1,0 mmoms) B MeOH
(30 M) moGammstroT okceraH-3-oH (216 mr, 3,0 mmoup), ZnCl, (682 mr, 5,0 mmonp) 1 NaBH;CN (189 wr,
3,0 mmoutp). Cmech niepememuBatot nmpu 5S0°C B Teuenne 3 4. CMeCh KOHIICHTPUPYIOT U HEOUHIICHHBIN MaTepH-
an oummarot xpomartorpadueit Ha cunukarene (CH,Cl,:MeOH B muanazone ot 20:1 mo 15:1) mns momydeHus
(R)-1-(tpeT-0yTmim)-N-(8-(2-((1-metnn-1 H-mupazon-4-mir)aMuHO TupuMHAInH-4-11)-2-(0OKceTaH-3-11)-2,3,4,5-
terparuapo-1H-6en3o[clazenun-5-un)-1H-1,2,3-tpuazon-4-kapbokcamuia B BUIE TBEPIOTO BEIIECTBA JKEITOTO
usera (307 mr, Beixox: 55%). UDP-MC (M+H)+: 542,7. 'H-sIMP (400 MI'u, CD;0D) &: 8,54 (s, 1H), 8,42 (d,
J=5,6 I'u, 1H), 8,04-7,98 (m, 3H), 7,71 (s, 1H), 7,49 (d, J=8,0 I't, 1H), 7,24 (d, J=5,2 Hz, 1H), 5,59 (d, J=9,2 I'y,
1H), 4,79-4,75 (m, 1H), 4,71-4,69 (m, 3H), 4,00-3,83 (m, 6H), 3,09-3,05 (m, 1H), 3,94-2,88 (m, 1H), 2,29-2,21
(m, 1H), 2,07-2,04 (m, 1H), 1,75 (s, 9H).

Mpumep 27b. (R)-1-(tper-byTtmin)-N-(8-(2-((1-(meTmn-d3)-1H-nmupazon-4-nir)aMuHO ) TupuMUIHH-4-1T)-2-
(okceran-3-mn)-2,3,4,5-rerparuapo-1 H-6en3o[ c]azenun-5-mn)-1H-1,2,3-tpraszon-4-kapOokcamua.

1. Cunres 1-(metun-d3)-1H-nupazon-4-amuna.

1°4¢)
1%, N
=N DaCrg-Sg-CPs T N=
NH ~/" CDs
N 02N
O,N NaOH

Cwmech 4-autpo-1-nupazona (5,0 r, 44 mmonb) u d6-mumeruncynsdara (10,0 T, 75,7 mmons) B 1 M pac-
tBope NaOH B Bome (50,0 mu) mHarpeBator g0 35°C B TeueHue HOun. OOpa3oBaHHOE TBEPIOE BEIIECTBO OT-
(UIBTPOBBIBAIOT, MPOMEIBAIOT Bogoi M cymar (Na,SO,) mns momydenus 1-d3-mernn-4-Hutpo-1-nmpaszona B
BHJIE KpUCTATMYECKOTO BermecTBa Oesoro meeta (3,9 T, Beixoa: 68%). XJKXMC: RT 0,36 mur; MH+ 131,1; 'H-
SAMP (400 MT'u, IMCO-dy) 9: 8,84 (s, 1H), 8,23 (s, 1H).

2. Cunres 1-(metun-d3)-4-uutpo-1H-nmupazona.

N =M
=, 10% Pd ua vTnepoge v
J;/N_G% /L/N ~C0s

QN HyN

PactBop 1-d3-metun-4-autpo-1-mmpazona (3,9 r, 30 mmons) B EtOH (50,0 mur) gerazupyroT a30ToM, 3aTeM
nobasistior 10% mammaaus va yraepozae (0,32 1, 0,30 mmomns). Cmech moMemaioT B atMochepy BoIopoa u me-
peMeIurBaroT NpH KT B TedyeHue 2 4. CMech KOHLUEHTPUPYIOT, U (PUIBTpaT KOHIEHTPUPYIOT B BaKyyMe JUIS MO-
JTydeHus HeouumieHHoro 1-d3-mermin-1H-mmpason-4-amuHa B BUIE MacisHHUCTOH kuakoctd (2,9 T, BBIXOX:
96%), KOTOPBIIl MPUMEHSIOT Ha CIICAYIOIIEM 3Tare 03 JOTOTHUTSIFHOW OYHCTKH.

3. Cuntes 4-merokcu-N-(1-(meruin-d3)-1H-nupazon-4-mwi)nupuMuanH-2-aMHuHa.

N

~0 /E/‘N -CD,
-

" HoN (1.0 a5} =y
o G Lo

N™ Cl pd,fdbal, (0,02 9K), S-Phos (0,04 3K),
CeC 0, (3.0 25}, muoKcan, obp. Xou., 164

B pactBop 2-x510p-4-MeTokcunupumuanaa (9.4 t, 65,1 monns) B 1,4-nuokcane (0,3 1) 106aBigrOT 1-MeTHIT-
d3-1H-nupazon-4-amuna (8,5 r, 85 mmons), Cs,CO; (63,6 T, 195 momns), S-Phos (13,3 g, 0,03 momp) u Pdy(dba)s
(16,7 1, 0,02 mMoib). PeakmmoHHYI0 CMECh TIEpEMEIIMBAIOT ¢ 0OPATHBIM XOJIOAUILHUKOM B atMocdepe N, B Te-
yeHne 16 4. PeaknmoHHyI0 cMech OXJIaXXJaoT A0 KOMHATHOM TeMIIepaTypsl, M CMeCh (UIBTPYIOT CKBO3b CIIOH
cumkarens ¥ npombiBaloT EtOAc (500 mi). O0benuHeHHbIE QUIBTPATH KOHIICHTPUPYIOT B Bakyyme. Heoun-
MICHHBIN MaTepHan OYUIIaloT XpoMmaTorpadueii Ha cunukarene (renran: EtOAc = ot 100:0 mo 0:100) mis momy-
yernust 4-metokcu-N-(1-(metnin-d3)-1H-nupaszon-4-wn)mupumuann-2-amusa (9,2 T, Beixox: 68%) B Buae TBep-
JIOr0 BEIECTBA CBETI0-kenToro sera. UOP-MC (M+H)+: 209,1. 'H-sIMP (400 MTI', CDCly) 6: 8,10 (d, J=5,7
I'u, 1H), 7,77 (s, 1H), 7,51 (s, 1H), 6,13 (d, J=5,7 ', 1H), 3,94 (s, 3H).

4. Cunres 4-xnop-N-(1-(metnin-d3)-1H-nmupa3zon-4-um)mmpuMuauH-2-aMuHa.

cl
SN =N SN POCI3 SN =N

| /E/\N—CD (J\ /E/N | /E/\N‘
P ~ 3 ~-CD CD;
Ay : Ay S

B 4-MeTOKCI/I—N—(1-(MGTI/IJ'I-d3)—1H-HI/Ipa30J‘I-4—I/IJ'I)l'II/IpI/IMI/IL[I/IH—2-aMI/IH (9,1 wmr, 43,7 MMoub) n06aBIAIOT
HBr (90 M1, 38%-nb1#t BoaHbI). Peakumnonnyio cmech HarpeBatoT A0 100°C u nepeMemnBaroT Npu 3TOK TeMIie-
paTtype B TeueHHe 3 4. PeaklMOHHYIO0 CMeCh OXJIaXKIAl0T 10 KOMHATHOW TeMIepaTyphl U KOHIEHTPUPYIOT B Ba-
KyyMe, TIOJIBEPTaloT a3e0TPOIHON meperoHke ¢ ToiyosoM (3x100 mL) u cymar npu 50°C B TeuyeHre HOUN JIIS
noydennst coan HBr (16 r) B Buae TBepaoro BemecTBa »elIToro/KOpHIHEBOro BETA. 3aTEM COJIb PACTBOPSIOT
B POCI; (250 mi) u HarpesaroT g0 100°C B TeueHue 36 4acoB. PeakIMOHHYIO CMECh OXJTaXIAI0T A0 KOMHATHOU
TEeMITepaTypsl ¥ KOHIEHTPUPYIOT B BaKyyMe, MOIBEPraroT a3eoTPOIHOM meperoHke ¢ ToxyosnoM (3x100 mu);
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MOJYYCHHBIA ocTaTOK pa3daBisaoT EtOAc (500 mur) u Bogoit (100 min), a cinoit otaensror. BoaHslii cinoit sxcTpa-
rupyioT EtOAc (3x100 mur), oObeIMHEHHBIE OpPTraHWYECKUE CIIOM MPOMBIBAIOT paccojiom (200 wmur), cymar
(Na;SO,), GUIBTPYIOT W KOHIICHTPUPYIOT B BaKyyMe I MOJNYYCHHS OCTAaTKa, KOTOPBIH pPacTHPAIOT C
EtOAc/rentanamu (1:1) mns nomyuennst 4-xnop-N-(1-(metni-d3)-1H-nupa3zon-4-un)nupuMuauH-2-aMuHa B
BUJIE TBEPIOTO BelecTBa Genoro 1seta (7,4 T, Beixox: 80%). UDP-MC (M+H)™: 213,0.

5. Cwunte3 Tper-0ytnia-(R)-5-(1-(tper-6yTmn)-1H-1,2,3-tpuazon-4-kapookcamuao)-8-(2-((1-(mermi-d3)-
1 H-niupa3oi-4-min)aMuHO ) TApUMUIHH-4-101)-1,3 ,4,5—TeTpaer[po—ZH—6eH30[c]aaenHH-2-Kap60KcnnaTa

SN TR SN S
KLj‘g‘T J\/[ J\/NCDB )5 ﬁ/

B Pd{dppfICl, (0,06 ak.} Ir:_N
SN Ky a (2.0 3k} | N--CD.
'7\'—";;\" aMokcaHH.0. N HJ\HN

B pactBop Ttper-OyTHn-(R)-5-(1-(tper-0yTmn)-1H-1,2,3-tprason-4-kapbokcamuo)-8-(4,4,5,5-TeTpame -
1,3,2-nnokcabopoinan-2-un)-1,3,4,5-rerparuapo-2H-6en30[ ¢ |Jazenun-2-kapookcunara (4,6 T, 8,5 Mmonp) B 1,4-
muokcane (100 min) u Boge (20 mu) nobassitor 4-xmop-N-(1-meruin-d3)-1H-nmpazon-4-mn)nupuMuanH-2-aMuH
(1,8 1, 8,5 mmomn), K,CO; (2,4 1, 17 mmons) u Pd(dppf)Cl, (0,7 r, 0,85 mmonb). CMech mepeMelunBaioT Ipu
100°C B atmocdepe a3ota B TeueHue 16 4. [locie oxmmaxaeHus a0 KT cMech paszdaBisioT EtOAc (300 mn) u
MIPOMBIBAIOT HACHITIICHHBIM paccosioM (100 mur). Boanstit cioit skctparupyroT EtOAc (3x100 M), opranmdeckre
¢a3sl 00beaunsIoT, cymar (Na,SO,), QuiIbTpyloT 1 KOHIEHTPUPYIOT B BaKyyMe JUIS MOJydeHHs ocrtatka. He-
OYMIICHHBII MaTeprall OUMINAIOT KOJOHOYHOW Xpomarorpadueil Ha cumkarene (rpagueHT rentanos/EtOAc =
ot 100:0 mo 0:100) s momyyenus tper-0yTn-(R)-5-(1-(t per-0yrun)-1H-1,2,3-tpnazon-4-kapooxcammuo)-8-
(2-((1-(metun-d3)-1H-nupazon-4-un)amuno ) nupumunua-4-un)-1,3,4,5-rerparnapo-2H-6en3o[ c]azenun-2-
KkapOOKCHUIATa B BHJIe TBEPIOTO BEIIECTBa XKeToro mseta (3,2 T, Bhxoa: 55%). UDP-MC (M+H)": 590.4.

6. Cunre3 (R)-1-(tper-0ytmn)-N-(8-(2-((1-(MmeTnn-d3)-1H-nupa3o-4-vn)aMUHO ) TAPUMU A H-4-FT)-
2,3,4,5-terparuapo-1H-6en30[ clazenun-5-mn)-1H-1,2,3-tpuazon-4-kapookcamua.

H o N=N Ho N=N
Boc~N NWNY HN NW’&/NA(
Q 0

Ty IR0 111

AN =N, KT, 34 AN ._.N‘
A L w-eo, M I hean,
N N N
H H
B pactBop Ttper-0yTHn-(R)-5-(1-(tper-OyTmn)-1H-1,2,3-rprazon-4-kapbokcamnno)-8-(2-((1-metmi-d3)-
1 H-mpazon-4-nmim)amMuHo )iupuMuanH-4-1i)-1,3,4,5-rerparunpo-2H-0enso[ c|azennn-2-kapookcunara (3,2 T,
5,5 mmonb) B CH,Cl, (40 M) mobasisror TOY (40 mim). CMech nepeMeInBaroT Ipy KT B TedeHue 3 4. PacTBo-
pUTeNb YAAISIOT M HEOYHMIICHHBIN Marepuan rnoBTopHo pactBopsitor B MeOH (30 mur)/Bozme (20 mur). Cmech
nommenagnBaror NH,OH mo pH = 8-9 u akcrparupyror CH,Cl, (3x100 mur). OO0beAMHEHHBIE OPTaHUYECKUE
cyton ipoMbIBatoT paccosioM (100 mi), cymar Hax Na,SO,, QHIBTPYIOT U KOHIIEHTPUPYIOT B BAKyyM€ IS TTOJTyde-
Hust (R)-1-(tper-OyTrum)-N-(8-(2-((1-metmin-d3)- 1 H-mmupa3zon-4-wmm)amMuso ) iupuMuIinH-4-mi)-2,3,4,5-tetparuapo- 1 H-
Oenso[clazenmuu-5-mn)-1H-1,2,3-tpuazon-4-kapbokcamuaa B BUAEC TBEpJOro BelmiecTBa xenroro 1sera (3,0 T,
BEIXO: 86%). UDP-MC (M+H)": 490,2.
7. (R)-1-(tper-OyTmm)-N-(8-(2-((1-(metnn-d3)-1H-nupa3zon-4-mm)aMrHO ) TUPUMHUIUH-4-111)-2-(OKCeTaH-3-
nn)-2,3,4,5-rerparuapo-1H-6en3o[clazenun-5-un)-1H-1,2,3-tpuazon-4-kapOokcamu .

H N_—.Pﬁ! H N-_—[\Ill
N WN J( . o >y N\",/%/N\Y
@] 0
D) (3 2k}

N =N ZnClz (3.0 sx} ZN =N
s M /Q*-/th'[h NaBHCN (3,0 s} o /I[\ /J;/N‘CDS
N H MeOH, 50 °C, 34 N H

(R)-1-(Tper-0yTmir)-N-(8-(2-((1-meTun-d3)-1H-nmupa3on-4-uir)aMuHO ) TUPUMUINH-4-11)-2,3,4,5-
terparuapo-1H-6en3o[clazenun-5-un)-1H-1,2,3-tpuazon-4-kapbokcamuna (2,6 t, 15,9 MMoib) pacTBOpSIOT B
MeOH (160 mi) m oOpabateiBatoT okceraH-3-onom (1,15 r, 16,0 mmons), ZnCl, (3,6 T, 26,5 MMonb) U
NaBH;CN (1,0 mr, 15,9 mMoinp). CMech niepemermBaroT ipu S0°C B TedueHne 16 4, KOHIEHTPUPYIOT B BaKyyMe
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Y HEOUMIIIEHHBIH MaTepuall O4MIIaloT xpoMaTorpadueii Ha cunukarene (rpagueHt CH,Cl:MeOH = 100:10) st
MOJIYYCHHSI TBEPJIOTO BEIIECTBA JKEJITOrO I[BETA, KOTOPHIH JONOJHUTEIGHO OYHUIIAIOT MYTEM PAaCTBOPEHHS B
MeOH (100 mi) u CH,Cl, (500 M) 1 mpombiBatoT Bojoi (100 mi1) n HackimeHHsIM paccosioM (100 mi); opra-
HUYECKHUH cioil oTaemsioT, cymar (Na,SOy4), QuibTpyloT U KOHICHTPUPYIOT B BakyyMme i mosrydenus (R)-1-
(tper-0yTIn)-N-(8-(2-((1-meTmin-d3)-1H-tupazon-4-wmn)aMuHO JmTupuMHuIUH-4-11)-2 -(OKceTaH-3-nn)-2,3,4,5-
terparuapo-1H-6en3o[clazenun-5-un)-1H-1,2,3-tpuazon-4-kapbokcaMuia B BUIE TBEPIOTO BEIIECTBA JKEITOTO
usera (2,32 1, 67%, BeIXOA: 55%). UDP-MC (M+H)": 546,3. 'H-SIMP (400 MTI'u, IMCO-dg) &: 9,46 (s, 1H),
8,98 (d, J=8,3 I';, 1H), 8,74 (s, 1H), 8,46 (d, J=5,6 ', 1H), 7,95 (m, 3H), 7,54 (s, 1H), 7,38 (d, J=8,1 I', 1H),
7,25 (d, J=5,2 I'n, 1H), 5,45 (m, 1H), 4,61-4,47 (m, 4H), 3,86 (m, 1H), 3,78 (m, 1H), 3,67 (m, 1H), 2,93 (m, 1H),
2,77 (m, 1H), 2,12 (m, 1H), 1,86 (m, 1H), 1,66 (s, 9H).

[Mpumep 27c. INonxyuenne kpucrammaeckoi popmsl A U kpuctaumaeckoit popmsl G coenmnenus 27.

Coenunenne (R)-1-(tper-0yTrin)-N-(8-(2-((1-metnn-1H-nmpazon-4-mir)amuHo )iupumMuana-4-ui)-2,3,4,5-
terparuapo-1H-6enzo[clazenun-5-mn)-1H-1,2,3-tpnazon-4-kapoéokcamun (1200 r, 2,47 mMoinb) 3arpyxatot B 20-
JMTPOBBIM peakTop NMpHu KoMHaTHOH Temriieparype (25°C), mocine vero 3arpyxatot 24 1 1,2-auxiopMeTaHa npu
25°C. B pactBOp moOamisroT okceraH-3-oH (534 1, 24,7 mons), NaBH(OAc); (523 1, 2,47 monb) u AcOH
(24 ™7, 0,17 2xB.). B peakTop nmpu KOMHATHON TEMIIEpaType MOPIHUIMHE T00ABIISIOT TOTIOJHUTEIHLHOE KOJIUIECT-
Bo NaBH(OACc); (1046 T, 4,94 monp). Cmech niepememuBatoT nipu 25°C B Teduenue 16 4. B peakrop mpu KoMm-
HATHOW TeMIepaType MeIJIEHHO J00aBIIIIOT BOLY, OXJIKISHHYIO 0 TeMIeparypbl 3amep3anus (12 kr). Opra-
HUYECKUH CIIOW OTIEISIOT, U BOJHBIM pacTBOP KCTPArHPYIOT AMXJIOpMETaHOM TpH pasa (3x12 ;). O0beanHeH-
HbIE OpPTaHWYECKHE CJIOM MPOMBIBAIOT paccosioM (20 i), cymar Hag Na,SO,, GUIBTPYIOT W KOHIICHTPUPYIOT.
Heounmennsiii MaTepuan ouunmarotr xpomatorpadueit Ha cumkarene (CH,Cl,:MeOH = 20:1) mia mosrydeHus
(R)-1-(tpeT-0yTmim)-N-(8-(2-((1-metnn-1 H-mupazon-4-mir)aMuHO TupuMHA A H-4-11) -2 -(OKceTaH-3-11)-2,3,4,5-
terparuapo-1H-6en30[clazenun-5-mn)-1H-1,2,3-tpuazon-4-kapookcamuna (coequnenue 27).

Ounmiennoe coenuuerne 27 (950 ) u EtOH (5 1) HHTEHCHBHO TIEpEMEIIUBAIOT B T€UYCHUE 4 U, U CYCIICH-
3ut0 puteTpyroT n npomMeiBatoT 1 1 EtOH. Tlomy4denHblit BIaxHBIH 0calok cymaT B Bakyyme npu 45°C B Tede-
HHE ~ 24 9 10 ZOCTM)KCHMS MOCTOSHHOW MaccChl JUIsl TIOJTyYeHHs] KpHucTasutndeckoit gpopmer A (960 r, BeIXOM:
85,7%, uuctora 99%).

300,2 mMr kpucTamdeckoi Gpopmbl A oTBemNBaroT B 20-MJI CTEKIITHHYIO aMITyJTy, OCHIE Yero 100aBisioT
6 mut m3onponwianerata (UITAm) ams nmomydenus cycrnensun. OOpaser] mepeMenmBaoT Ha MArHUTHON MeTlajke
mpu 50°C mpu ckopoct ~1000 06/MuH B Teuenne Tpex AHe. CIycTs TpH ITHS TBEPHbIE BEIIECTBA OTAECISIIOT
MyTeM (QUIBTPOBAHUS, U 3aTE€M CyIIaT IPU KOMHATHOW TEMIIEpaType B BaKyyMe B TCUCHHE 5 U JUISl MOIY4EHHA
KpucTaymmmaeckon hopmsl G.

B anpTepHaTHBHOM BapuaHte, K 2,1 T kpucTammdeckoi Gopmbl A 106aBisiioT 15 06beMOB TUXJIOpMETaHa
(mi/r). TlomydeHHYI0O CMeCh TEPErOHSIOT ¢ MOMOINBI0 JIOBYmKkH JnHa-CTapka mpu aTMOC(HEPHBIX YCIOBHIX
Tj-T/=20 K u Tjnex =110°C, mpuuem T; = TemnepaTypa pyOamku, T, = TemmnepaTypa peakIMOHHON cMe-
cu/peakTopa U Tinex = MaKCHManbHas TeMIepaTypa pyoamku. 5 M uin 2 o0beMa JTUXJI0pMeTaHa yIamsoT, 1o-
ciie dero 106aBisA0T 2 06bema usonponunanerara (MITAm). Ileperonky npogomxkaroT npu ycnosusx Ti-T,=40K
U Tjmax=110°C no ynanenus 10 mn nnu 5 o6beMoB pacTBopuTens(eif). 3atem nobasnstor 5 oo6semos MITAL ¢
HOCJIeTyIoNIel HeNPEephIBHON MeperoHKoi it yaanenus eme 10 mir uian 5 00beMoB pacTBOpHUTeNs (pacTBOPHU-
teneit). JlobapnsatoT 5 oobemoB UITAM, nmocie yero no6apnstot momonuautenbaeie 30 vt UTTAn. TlonydeHnnyro
CMECh TIEpEMEINBAIOT, a TEeMIIepaTypa U3MEHSETCS ITUKINYHO B TedeHHe BHIXOAHBIX 0T 20°C mo 60°C mms mo-
TydeHHs CycTeH3ud, 1 ¢opMy G BBIIENSAIOT U3 CYCIICH3UH.

ITopormkoBast peHTTeHOBCKas TU(PpaKIys

Kpucranmuueckyto CTpyKTypy COEOHHEHMSI MCCIEAYIOT ¢ IOMOINBIO MOPOIIKOBOTO PEHTTEHOBCKOTO JH-
¢dpakromerpa XRD-D8 ¢ momomipio mnyuaerns Cu Ka (bprokep, Maancon, Buckoncun). ITpubop obopynoBan
JUIMHHOW 0CcTpO(OKYCHOM pEeHTIeHOBCKOH TpyOKoil. HampsbkeHune u cuita Toka ycranosineHsl Ha 40 kB 1 40 MA,
cooTBeTcTBeHHO. [1lenp pacxoaMMocTy U mieb paccerBaHMs YCTAHOBIICHBI Ha 1°, a MpUeMHas 1Ieb yCTaHOBIIE-
Ha Ha 0,15 mMMm. /ludparupoBanHoe n3IyueHnEe perucTpupyercs aetekropoM Lynxeye. [IpuMensercs HenpepsIB-
HOe ckaHupoBaHue 0-20 mpu 1,6°/mMun oT 3 10 42° 20. OOpasern roToBAT I aHATN3a TyTeM IMOMEIICHUS ero Ha
TUTACTUHY C HYJIEBBIM (pOHOM.

[MopomkoBast penrreHoBckast mudpakrorpamma (ITPJ]) kpucrammmueckoit ¢opmbl A n3zoOpaxkeHa Ha
¢wur. 1, a ocHOBHbBIE MUKW IpuBeAeHHI B Tabn. 1. [TopomikoBast penrreHoBckas audpakrorpamma (IIPM) xpu-
craimyeckoit popmbl G m300paxxeHa Ha ¢ur. 4, a OCHOBHbIE TMKH PUBEICHBI B Ta0I. 2.

-72 -



047837

Tabnumna 1

[epeuens nuxoB [IPJ] ast kprcramumyaeckoi Gopmsr A

Yroa 20 Yucran OrtHocure/ibHast

HHTEHCHBHOCTDH HHTEHCUBHOCTH
4,31 53,6 0,08
5,68 700,9 1,00
7,94 247.9 0,35
8,73 136,1 0,19
9,65 176,0 0,25
11,89 1683 0,24
13,05 91.4 0,13
14,79 1189 0,17
15,17 61,7 0,09
16,08 171,5 0,24
4,31 53,6 0,08
5,68 700,9 1,00
7,94 247.9 0,35
8,73 136,1 0,19
9,65 176,0 0,25
16,96 1648 0,24
17,82 132,6 0,19
18,21 4881 0,70
19,02 208.4 0,30
20,45 143,8 0,21
21,23 116,4 0,17
16,96 164.8 0,24
22,42 248.8 0,35
22,80 79,2 0,11
23,79 136,4 0,19
25,61 103,5 0,15
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Tabnuma 2

[Mepeuens ko [1PJ] ot kpucramumaeckoit popmsl G

Yrou 26 Yucran OTHocuTe/IbHAsA

HHTCHCUBHOCTH HHTCHCUBHOCTH
3.62 1071,5 0,58
8,92 96,8 0,05
10,96 184,5 0,10
12,59 206,5 0,11
14,53 81,6 0,04
15,41 252,1 0,14
16,33 1333 0,07
18,44 2949 0,16
20,18 701,1 0,38
21,79 1860.2 1,00
23,36 205.8 0,11
25,40 5029 0,27
26,78 34,5 0,02
34,18 28.8 0,02

Juddepenunansuas ckanupyronias kanopumeTpus (JICK) u repmorpaBumerpuueckuii ananus (TTA).

Tepmudeckue cBoiicTBa COEIMHEHHS HCCIIEAYIOT C MTOMOIIBIO TU((EpEeHIIHNATEHOr0 CKaHUPYIOIIETO KaJlo-
pumetpa Discovery (JICK) (TA Instruments) n TepmorpaBumerpudeckoro ananmmsaropa Discovery (TT'A) (TA
Instruments). O0pa3el TOMEIIAIOT B 3aKPHITHIA anroMuHueBbld Turens 11 JJCK aHamu3a u B OTKPBITBINA alTto-
MuHMeBbIH Turens At TT'A ananuza. Tepmudeckuil aHaau3 NpoOBOASIT IpH JHUHEHHOM rpaaueHTe oT 25°C no
300°C mpu 10°C B munyty n gt JICK uccnenoBanus, u ainst TT'A. Ananu3 anddepeHnuanbHoi CKaHUPYIOIEeH
kanmopumetpun (JICK) mns kpuctammuaeckoir Gopmbl A mokassiBaeT, 4To popMa A UMEeT TeMIIEpaTypy Hadaa
pasnoxenus 175,6°C u temneparypy miasierust 186°C (dur. 2).

Anamm3 JICK mist kpuctammmaeckoir popmer G mokaspiBaeT, 94to opma G mMeeT TemIeparypy Hadala
pasnoxenus 215,4°C u remneparypy miasienus 217,3°C (¢wur. 5).

Tr'A ananmu3 s GopMbel A coennHEeHHS 27 MOKa3bIBaeT NOTepro Macchl 3,16%, yka3siBas Ha TO, UTO (Hop-
Ma A mpezctaBisger coboit ruapat (¢wur. 3).

Tr'A anamu3 dopmbl G coenuHeHHs 27 HE MOKA3bIBACT MOTEPIO MACCHI IO IUIABJICHUS, YKa3bIBasl HAa TO, 4O
¢dopma G siBisieTcst 6e3Bo1HOM (¢ur. 5).

SAMP nnis TBepporo Tena.

Cnextp “C-SIMP ¢ IIII/BMY (mepekpecTHOil MosSpH3aiueii/BpalleHieM Mo MarHiecKUM yIIoM) s
TBEpPAOTO Tela MojyJatoT Ha criektpomerpe Tecmag Redstone spectrometer mpu 363 MI't B Spectral Data Ser-
vices of Champaign, IL. Kaxxaprit o6pazer momeriarot B 7-MM (OD) ITUpKOHUEBBII pOTOP, 3aKPHITHIN 3aTTyIIKOH
kel-F mmst mocnemyromero moyrydeHus JaHHBIX. Bee Tpu oOpasiia 3amoyHAI0T POTOP MPUOIUZUTEIHHO HAIOJIO-
Buy. Criektp ~C-SIMP ¢ IIII/BMY momydaror ¢ momompbio gardnka Doty XC 7 mm ITII/BIIM mpu gactore
HaOmonenus 91 MI'n (Bpamenue 7 k', mupunaa ummynbca 1H 5,0 mke, mupuna cniektpa 29,8 kI, BpeMs uc-
cnenoBanus 0,0344 cex, mmpuna ummyinsca I111 2 Mc, penakcannoHHast 3anepkka 5,0 cek, KOJIMIeCTBO CKaHU-
poBanwmii 1296). CriekTp MpUBs3aH K XUMHUIECKOMY CIBHTY BHEITHETO 0o0Opa3la IIIMIIMHKApOOHUITYTIIepOoia TIpH
176 ppm u o6paboran ¢ nomouipto Nuts (ymmpenue nuaun 10 I'n). [lepedyeHp NMUKOB M HaJOXKEHHUE CHEKTpa
o0Opaboransl ¢ momorsio MNOVA.

PC-IMP ¢ IIII/BMY s tBepaoro Tena ans gopmsl A u popmsl G u3obpaxen Ha dur. 3B u dur. 6B,
COOTBETCTBEHHO. J[MarHOCTHUECKHE XUMHYECKUE CABUIH IIPUBECHEI B Ta0I. 3.
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Tabmmna 3
JIMarHoCTUYECKUE XUMUYECKHUE CIIBUTH Ha BC-sIMP ¢ II/BMY
JUTSL TBEPABIX POpPM coeTuHEeHHS 27
OrHecenne nHKa* ©®opma A (ppm) ®opma G (ppm)

KapOOHHII 163,2 163,6
163,2

159,5
157,9 159.4
156,2 (ewo) 147.0
143,7 146,0
142.5 (mnewo) 141,5
135,8 140,6
134,4 137,1
132,3 136,0
apOMaTHIECKUE YIIIEPOBI 130,5 130,2
129,6 1259
126,9 125,0
124,7 120,7
123,6 105,9
106,1 1044

105,1
77,4 77,7
75,9 76.8
60,7 75,5
59,5 61,4
55,9 60,9
51,6 58,2
anmndaTHIecKue Y IIepOIBl 50,3 54,4
39,5 51,7
37,9 49.9
35,2 40,0
30,1 373
29,1 30,0

* DTO MmpeaBapuTeNIbHOE OTHECEHHE, OCHOBAHHOE HA XUMUYECKOW CTPYKTYpE M PacueTe XUMHIECKUX
capuroB ¢ momornipio ChemDraw, u crieKTpoB BC-SIMP B pactBope IMCO
Mpumep 28.  (R)-1-(tper-Byrmm)-N-(8-(2-((1-mermun-1H-mupazon-4-mum)amMuno ) mupumMuana-4-wmi)-2-(2,2,2-
TpudTopaTHN)-2,3,4,5-TeTparunpo-1 H-6en3o[ c]azermn-5-mn)-1H-1,2,3-tpuazon-4-kapbokcamua (coenunenue 28).
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N=N =N
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JTHIT3A (2.0 sxeue)
CHACN, 50 °C, 124

R =N g —~MN
Ly A LAy

B pactBop (R)-1-(tper-GyTmm)-N-(8-(2-((1-metun-1H-nmupazon-4-min)amuHo ) iupumMuanH-4-un)-2,3,4,5-
terparuapo-1H-6en3o[clazenun-5-un)-1H-1,2,3-tpuazon-4-kapbokcamuma (200 mr, 0,4 mmomp) B CH;CN
(5 M) moGasmnsror 2,2,2-tpudTopatuntpudropmerancynsponar (190 mr, 0,6 mMmons). CMech NepeMenInBaOT
npu 50°C B Teuenue 12 4. [Tociae KOHIEHTPUPOBAHUS PEAKIIMOHHON CMECH OCTaTOK OYMIIAIOT XpoMaTtorpadueit
Ha cuiukarene (I19:EtOAc =1:1) mna momywenns (R)-1-(tper-OyTtuim)-N-(8-(2-((1-merun-1H-nmupazon-4-
WJT)aMUHO ) TUPUMUINH-4-11)-2-(2,2,2-Tpudropatn)-2,3,4,5-rerparunpo-1H-6en3o[ c]azennn-5-nm)-1H-1,2,3-
TpHa3om-4-kapbokcamMuia B BHE TBEPAOTO BEIIECTBA XKENTOTo 1BeTa (85 Mr, BhIX0: 36%). UDP-MC (M+H)':
569,3. 'H-SIMP (400 MI't, CD;0D) &: 8,54 (s, 1H), 8,42 (d, J=5.2 T'u, 1H), 8,03-7,99 (m, 3H), 7,61 (s, 1H), 7,49
(d, J=7,6 I'u, 1H), 7,22 (d,J=5,2 T'u, 1H), 5,60-5,57 (m, 1H), 4,39-4,35 (m, 1H), 4,17-4,12 (m, 1H), 3,89 (s, 3H)
3,43-3,32 (m, 2H), 3,16-3,09 (m, 2H), 2,24-2,20 (m, 1H), 1,98-1,94 (m, 1H), 1,74 (s, 9H).

Ipumep 29. 1-(tper-bBytmn)-N-((R)-2-((R)-2-rugpoxcunpormn)-8-(2-((1-metwmn-1H-nupazon-4-
WJT)aMUHO )IUPUMHUINH-4-11)-2,3,4,5-TeTparunpo- 1 H-6en3o[ c]azenun-5-mn)-1H-1,2,3-tprazon-4-kapbokcamuga

(coemunenwue 29).
H N‘ N>L
HMN N ; ',N H J'II N
N HO N N
O o {

-— O
(2,0 anc}
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= IN ,ET EtOH, 50 °C, 244 Y =N
N~ IS
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B pactBop (R)-1-(tper-0yTrin)-N-(8-(2-((1-metnn-1H-nmpazon-4-mir)amuHo )iupuMuana-4-ui)-2,3,4,5-
terparuapo-1H-6en3o[clazenun-5-mn)-1H-1,2,3-tpnazon-4-kapookcamuna (250 mr, 0,51 mmons) B EtOH (5 M)
no6asistor (R)-2-merunokcupan (58 mr, 1,0 Mmmons). Cmech nepemenmBatot pu 50°C B Teuenue 24 4. [Tocne
KOHIICHTPUPOBAHUS OCTaTOK OYMINAIOT KOJIOHOYHOM Xpomarorpadueld Ha cuiMkareie (MeTpoJeHHbIH
3¢up/EtOAc = 1:2) mna momywenus 1-(tper-Oytumim)-N-((R)-2-((R)-2-runpoxcunpornmn)-8-(2-((1-merun-1H-
MUPa30J1-4-WT)aMUHO )TAPUMHUINH-4-11)-2,3,4,5-TeTparuapo- 1 H-6en3o[ cJazenmn-5-un)-1H-1,2,3-tpuazon-4-
KapbOKCaMIIa B BHJIC TBEPIOTO BemecTa Genmoro msera (110 mr, Beixom: 40%). UOP-MC (M+H)": 545.3. 'H-
SMP (400 MI'n, CD;0D) &: 8,42 (s, 1H), 8,28 (d, J=5,2 I'n, 1H), 7,93-7,84 (m, 3H), 7,52 (s, 1H), 7,35 (d, J=8,8
I'u, 1H), 7,09 (d,J=5,2 I'n, 1H), 5,46 (d, J=10 I'u, 1H), 4,13-4,00 (m, 2H), 3,92-3,87 (m, 1H), 3,78 (s, 3H) 3,21-
3,12 (m, 2H), 2,40-2,32 (m, 2H), 2,17-2,13 (m, 1H), 1,89-1,84 (m, 1H), 1,62 (s, 9H), 1,02 (d, J=6,0 I'n, 3H).

Mpumep 30. 1-(tper-ByTtnn)-N-((R)-2-((S)-2-runpoxcunpomnmr)-8-(2-((1-metmi-1H-upazon-4-
WJT)aMUHO )IUPUMUANH-4-11)-2,3,4,5-TeTparuapo- 1 H-6en3o[ c]azenun-5-mn)-1H-1,2,3-Tprazon-4-xkapbokcamuga

(coenunenue 30).
o i
N, AN o NWI N
HN N T 2
< Ho— T\ N

© (2.0 s}

EtOH, 60 °C, 12
“N’IL“H’E“" . L SN

30
Cunre3 1-(tpet-0yTrn)-N-((R)-2-((S)-2-ruapokcumporit)-8-(2-(( 1-metwnit- 1 H-mupa3or-4-1it)aMuHO ) TApUMUAIH-
4-un)-2,3,4,5-terparunpo- 1 H-6en3o[ c]azenmu-5-mm)-1H-1,2,3-tprazon-4-kapbokcaMuaa aHAJIOTHYEH CHHTE3Y
1-(tper-0yTHi)-N-((R)-2-((R)-2-runpokcunponun)-8-(2-((1-metnn- 1 H-nmupazon-4-mi)aMuHO ) TUPUMUANH-4-
nn)-2,3,4,5-rerparuapo-1 H-6en3o[ c]azenuu-5-mn)-1H-1,2,3-tpuazon-4-kapookcamuga (mpumepe 29). Heoun-
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IIEHHBIH MpoayKT ounmatoT npenaparuBHoit TCX (AXM/MeOH = 10:1) mnst nomydyennst 1-(tper-OyTuim)-N-
((R)-2-((S)-2-ruppoxcunponuin)-8-(2-((1-metun-1H-nupaszon-4-mr)amMmuno ) uupuMunnu-4-mn)-2,3,4,5-
terparuapo-1H-6en3o[clazenun-5-un)-1H-1,2,3-tpuazon-4-kapbokcamuia B BUIE TBEPIOTO BEIIECTBA JKEITOTO
useta (97 mr, BeIxox: 44%).MIP-MC (M+H)": 545.3. 'H-sIMP (400 MI'y, CD;0D) o: 8,54 (s, 1H), 8,41 (d,
J=5,2 T, 1H), 8,01-7,97 (m, 3H), 7,63 (s, 1H), 7,46 (d, J=8,0 I'u, 1H), 7,22 (d, J=5,6 T'u, 1H), 5,57 (d, J=9,6 I'L,
1H), 4,23-4,20 (m, 1H), 4,12- 4,07 (m, 1H), 4,02-3,97 (m, 1H), 3,90 (s, 3H), 3,30-3,28 (m, 1H), 3,26-3,19 (m,
1H), 2,47-2,45 (m, 2H), 2,31-2,22 (m, 1H), 2,01-1,97 (m, 1H), 1,74 (s, 9H), 1,16 (d, J=6,4 T'y, 3H).

ITpumep 31. (R)-1-(tper-byTim)-N-(2-(2-meTokcndTrin)-8-(2-((1-metn- 1 H-mupazon-4-uir)aMiuHO ) AP MU TAH-
4-un)-2,3,4,5-terparunpo- 1 H-6en3o[ c]azenmmu-5-mm)-1H-1,2,3-tpuazon-4-kapbokcamuy (coequnenue 31).

N=N nN=M
NA< N L hl(
H xo,.-*\v,Etr O--/-‘-
(3,0 sxEmE} 4

K005 (3.0 sxeue}
CH,CN, 80 °C, 161

)\H - | N;m e

B pactBop (R)-1-(Tper-6yTmm)-N-(8-(2-((1-metun-1H-nmupazon-4-wmin)amMmuHo ) iupuMuanH-4-un)-2,3,4,5-
terparuapo-1H-6en3o[clazenun-5-mn)-1H-1,2,3-rpnazon-4-kapoéokcamuna (140 mr, 0,29 mmons) B MeOH
(10 mur) mobamnsirot 1-6pom-2-mMetokcndTan (121 mr, 0,87 mmois) u K,CO;5 (120 mr, 0,87 mmons). CMmech mepe-
memmBatoT npu 80°C B Teuenuwe 16 u. [locne pasbaBienus Bomoinr (20 mu) cmech skctparupyror CH,Cl,
(30 Max2). O6beauHeHHBIE Opranudeckue ciaou mpombiBatoT H,O (20 mix2), cymar (Na,SO,), GunbTpyroT u
KOHUEHTpUpytoT. Heounmenusiit MaTtepuan ounmatoT npenapatusHoil TCX (AXM:MeOH = 20:1) nns nomyue-
Hut  (R)-1-(tper-OyTmi)-N-(2-(2-merokcnatmin)-8-(2-((1-metmi-1 H-nupazon-4-nim)aMuHO TupUMHIHH-4 -11) -
2,3,4,5-terparuapo-1H-0en30[clazenun-5-mn)-1H-1,2,3-Tprazon-4-kapObokcamMmuga B BHIEC TBEPJOTO BEIICCTBA
JKeNnToro 1Beta (66 Mr, BRIXOM: 42%). UDP-MC (M+H)": 545,1. 'H-sIMP (400 MI'u, CDCl) &: 8,41 (d, J=5,2
I'm, 1H), 8,18 (s, 1H), 7,98 (d, J=8,4 'y, 1H), 7,90 (s, 1H), 7,84 (d, J=8,0 I'u, 1H), 7,80 (s, 1H), 7,53 (s, 1H),
7,46 (d, J=8,0 I', 1H), 7,04 (d, J=5,2 'y, 1H), 6,97 (s, 1H), 5,60 (t, J=8,8 I'y, 1H), 4,19-4,07 (m, 2H), 3,91 (s,
3H), 3,57 (t, J=5,6 I'u, 2H), 3,37 (s, 3H), 3,32-3,26 (m, 1H), 3,19-3,15 (m, 1H), 2,78-2,69 (m, 2H), 2,24-2,20 (m,
1H), 2,02-1,99 (m, 1H), 1,70 (s, 9H).

Ipumep 32. (R)-5-(tper-bByTmmn)-N-(2-(2,2-mudropatin)-8-(2-((1-metmin-1 H-mupazon-4-mir)aMuHO ) Ti-
pumuuH-4-1)-2,3,4,5-tetparuapo- 1 H-6en3o[ clazenmnu-5-un)- 1,3 ,4-okcamuazon-2-kapbokcamu (coenuHenue 32).

T T
H \r@/\ F\;/\I (1.2 axmum) F{

K004 (3.0 sxmum}
GH,CN, 80 °C, 181

T M | __,N
A L= AN
B pactBop (R)-5-(tper-0yTnin)-N-(8-(2-((1-metnn-1H-nmpazon-4-mir)amuHo )iupuMuana-4-ui)-2,3,4,5-
terparuapo-1H-6enso[clazenun-5-mn)-1,3,4-okcannaszon-2-kapookcamuna (105 wmr, 0,21 mmoms) B CH3;CN
(8 mur) no6asmstor 1,1-mudrop-2-iogaran (23 Mk, 0,26 Mmmonb) 1 kapOonat kanus (89 mr, 0,64 Mmois). CMech
nepememuBaioT nmpu 80°C B TeueHune 18 4. PeakimoHHYIO cMeCh OXJIAXKIAIOT 0 KOMHATHOW TeMIepaTyphl U
bunbTpyroT. PUIBTPAT KOHIEHTPUPYIOT M HEOUMIICHHBIH TPOAYKT OYHIIAIOT mpenapatuBHOW BIXX
(CH5CN/H,0 ¢ 0,05% T®Y B xauectBe momBmxHOM ¢azpr) mnsa momygenus (R)-5-(tper-Oyrmm)-N-(2-(2,2-
nudTopdITH)-8-(2-((1-Metun-1H-nupazon-4-mwr)amuHo ) mupuMuana-4-umn)-2,3,4,5-rerparugapo-1 H-
Oenso[clazenuu-5-mn)-1,3,4-okcannazon-2-kapOoKcaMua B BHIIE TBEPAOTO BelecTBa jkentoro nsera (30 wr,
BBIXOM: 25%). UOP-MC (M+H)": 552,0. 'H-SIMP (400 MI'u, METAHOJI-d,) &: 8,42 (d, J=5,3 I'n, 1H), 8,23 (d,
J=8,4 Ty, 1H), 8,19 (s, 1H), 7,95 (s, 1H), 7,68-7,65 (m, 1H), 7,62 (d, J=7,8 T'y, 1H), 7,30 (d, J=5,5 'y, 1H), 6,40
(tt, J=53,5 I'y, 3,6 I'y, 1H), 5,70 (dd, J=9,8 I'n, 2,5 I'm, 1H), 4,83 (br d, J=14,3 T'm, 1H), 4,67 (br d, J=14,3 I'm,
1H), 3,90 (s, 3H), 3,83-3,67 (m, 2H), 3,59 (dt, J=15,0 T'w, 3,4 T'u, 2H), 2,52-2,31 (m, 2H), 1,49 (s, 9H).
Mpumep  33.  S5-(tper-byrnn)-N-(2-(2-((1-metnn-1H-nmpazon-4-mir)amuHo )iupuMuuH-4-11)-6,7,8,9-
teTparuapo-SH-6en3o[ 7 ]annynen-5-min)-1,2,4-okcanuazon-3-kapookcamun (coenuaeHue 33).
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1. Cunres (E)-5-(3-6poMdennn)neHT-4-eHoBasK KUCIIOTA.

v

+I:.’rr
P (1,0 ax}
o 0
Py
0 HO = H
NaH (2,5 o), TMCO. kT, 21
Br

Br

B pactBop (3-kap6okcunpornun)tpudenundochonnii 6pomuaa (12,87 r, 30 mmoinb, 1,0 3kB.) B cyxom
JAMCO (50 mm) mpu 0°C mopmmsimu nobasisitor NaH (3 1, 75 MMoutb, 2,5 9kB.). PeakiimonHyio cMech mepeme-
IIMBAlOT IpM KOMHATHOW TemrepaType B TedeHne 30 MuH, Mocie dYero IO KaruisiM ao0aBisiioT 3-
o6pomben3ansaerua (5,5 r, 30 mmonsb, 1,0 5kB.). CMech nepeMenBaoT NP KOMHATHOH TeMIIepaType B TEUCHHUE
emie 2 4 ¥ 3aTeM BBUIMBAIOT B Boxy (200 min) u sxcrparupytoT EtOAc (100 mir). BogHblid pacTBOp MOIKUCISIOT
koHneHTpupoBanHoit HCl u skctparupyior EtOAc (200 mirx3). O0beIMHEHHBIE OpTaHUYECKHE CJIION MPOMbBIBa-
10T paccosoM (100 mix3). Opranudeckuii Coi cymat HaJ Cyiab(haToM HATPUS W KOHIEHTPUPYIOT MPH MOHU-
JKEHHOM JaBiieHHH. OCTaToOK OYMINAIOT C IMOMOIIBIO KOJOHOYHOH Xpomarorpaduu Ha cuimkarene (IeTpoiei-
Hb1it 3¢up/EtOAc = 2:1) ans nomyuenus (E)-5-(3-Opom¢pennn)nent-4-eHoBol Kucnots! (4,4 r, Beixoa: 58%) B
BHJIC MACISIHUCTOI JKHIKOCTH kentoro 1era. MOP-MC (M+H)": 254,9. 'H-SIMP (400 MI'r, CDCl5) 8: 7,48 (s,
1H), 7,33 (d, J=7,6 I'u, 1H), 7,23 (d, J=8,0 'y, 1H), 7,15 (t, J=8,0 I'y, 1H), 6,39-6,35 (m, 1H), 6,23-6,19 (m,
1H), 2,55-2,53 (m, 4H).

2. CunTes 5-(3-0poMQeHMIT)ICHTEHOBOH KHCIOTHI.

G O

= OH POy {10%), EtOH, kT, 1 1 OH

-

Br Br

B pactBop (E)-5-(3-6pomdennn)nent-4-eHoBoit kucnots (2,4 r, 9,4 mmons, 1,0 9kB.) B aTanomne (20 mu)
nob6asisiror PtO, (200 mr, 10%). Cmech nepeMemmBaroT B atmocdepe Bogopoaa B Tedenue 1 4. Kartanuzarop
OTQUIBTPOBBIBAIOT M TOJIyYCHHBIH (HUIBTPAT KOHLEHTPHUPYIOT JUIS TOJYYEHUs LIEJIeBOro coeauHeHus S5-(3-
Opomdenm)ieHTeHoBoH kuciotsl (2,1 T, BeIxoa: 87%) B BHAE TBEPAOTO BELIECTBA XKEITOTO LBETA, KOTOPBIHA
NPUMEHSIOT HA CIEyIOmeM STare 0e3 JONOTHUTeNbHOH ouncTki. MOP-MC (M+H)": 256,9. 'H-SIMP (400
MTI', CD;0D) &: 7,24 (s, 1H), 7,21-7,18 (m, 1H), 7,06-7,03 (m, 2H), 2,50 (t, J=6,8 I'y, 2H), 2,20 (t, J=6,8 I'L,
2H), 1,53-1,51 (m, 4H).

3. Cunre3 2-6pom-6,7,8,9-teTparuapo-SH-6en3o[ 7]anHyeH-5-0Ha.

TIEE, 130 °C, 14

OH

BEr Br

CwMmecs 5-(3-0pompenmn)nenTeHoBo# Kuciotsl (2,1 T, 8,2 Mmons, 1,0 3xB.) u IIOK (5 mi) mpu 130°C me-
pememuBaroT B Teuenue 1 u. [Tocie oxmaxaeHus cMech nomenauynBart 10 pH = 7~8 ¢ momomesio NaOH (1H).
Cwmech skcrparupytor EtOAc (200 mix2). OO0beqMHEHHbIE OPTaHUYECKHE CIOW KOHIICHTPUPYIOT M OYHIIAIOT
npenaparusaoit BOXKX (rpaxuent: 5% B yBenmuuBaetcs no 95% B, A: 0,5% NHj; B Boze, B: CH3CN) st no-
TydeHus 2-6pom-6,7,8,9-rerparunpo-SH-0en3o[ 7 ]annynen-5-ona (1,1 1, Beixoa: 56%) B Bune OecuBeTHOi Mac-
nAHECTOH xuakocta. UOP-MC (M+H)": 239,0. 'H-IMP (400 MTI', CDCl;) o: 7,59 (d, J=8,4 ', 1H), 7,43 (dd,
J=8,4,2,0 I'u, 1H), 7,38 (s, 1H), 2,89 (t, J=6,8 ', 2H), 2,72 (t, J=6,0 I'y, 2H), 1,90-1,79 (m, 4H).

4. Cuntes 2-6pom-6,7,8,9-terparuapo-SH-0en3o[ 7]annyneH-5-oma.
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Br Br
B pactBop 2-6pom-6,7,8,9-teTparuapo-SH-6en3o[7]annynen-5-ona (600 mr, 2,5 mmons, 1,0 5kB.) B MeOH
(10 M) mo6asmsiror NaBH, (144 mr, 3,8 MMoib, 1,5 3KB.) U 3aTeM MEepeMeNInBalOT P KOMHATHOM TeMIiepaTy-
pe B Teuenue 1 4. [locne BeIMapyuBaHUs PACTBOPUTENSI OCTATOK OYMIIAIOT KOJOHOYHOH XpomaTtorpaduei Ha cH-
mukarene (EtOAc/rexcan = 1:5) mius monydenus 2-0pom-6,7,8,9-terparunpo-SH-6en30[7]anrynen-5-oma (600
MT, BRIXO: 99%) B BHIE TBEpIOro BemecTsa Genoro msera. UOP-MC (M+H-17)": 222.9. 'H-SIMP (400 MTI'w,
CDCly) 6: 7,34-7,30 (m, 2H), 7,24 (s, 1H), 4,88-4,86 (m, 1H), 2,88-8,82 (m, 1H), 2,70-2,63 (m, 1H), 2,08-2,00
(m, 2H), 1,81-1,72 (m, 4H).
5. Cunres 5-a3uno-2-6pom-6,7,8,9-reTparuapo-SH-6en3o[ 7 ]annyneH.
OH Tooa (3.0 1), TBY (3.0 1) Na
TOITYOIL KT, 12 4

T
-

Br Br
PactBop 2-6pom-6,7,8,9-terparunpo-SH-6en3o[ 7 Jannynen-5-oma (600 mr, 2,5 MMoib, 1,0 3kB.) B ToIyOse
(10 M) oxmakmaroT Ha JneassHoN Oane B aTtMochepe N, m oOpabateiBatoT omHoi mopuueir DDA (2,06 r,
7,5 mmoib, 3,0 2kB.) ¢ mocneayromuM nobasnenuem JAbY (1,14 r, 7,5 MMous, 3,0 9kB.). TeMriepatypy peakiuu
noanepxuBatoT npu 0°C B TeueHwe | 4, a 3aTeM HArpeBarOT /10 KOMHATHOW TeMIIEpaTypbl B TeueHue 12 4.
Cwmecsh pazbasisitor EtOAc (100 mr) m mpomeiator 2 H HC1 (2x50 M) 1 pacconom, ¥ opraHudeckuii cioi cy-
mat Hax Na,SOy4, GUIBTPYIOT, 3aT€M KOHIEHTPHPYIOT. HEOUHIEeHHBIH POAYKT OYHINAIOT KOJOHOYHOW XpoMa-
torpapueii Ha cunukarene (dmoupoBanme [19) mist momydenwst S-a3ugo-2-6pom-6,7,8,9-teTparuapo-SH-
6cnzo[7]annynena (350 mr, Beixoa: 45%) B BHIC MACISHUCTOH KHUIKOCTH xkentoro mneera. UOP-MC (M+H-
N3)": 223,0. 'H-SIMP (400 MTI'ti, CDCLy) &: 7,31-7,29 (m, 2H), 7,15 (d, J=8,0 I'n, 1H), 4,72 (t, J=5,2 T', 1H),
2,99-2,92 (m, 1H), 2,70-2,64 (m, 1H), 2,08-2,00 (m, 1H), 1,90-1,59 (m, 5H).
6. Cunres 2-6pom-6,7,8,9-terparunpo-5SH-0eH30[ 7 |aHHyneH-5-aMHHa.
Na  PPhy (2.0 3K} NHz
IT®, HyO, KT, 12

I

Br Br

B pactBop 5-a3zmmo-2-6pom-6,7,8,9-terparunpo-SH-6enso[7]annynena (375 wmr, 1,4 mmons, 1,0 2kB.) B
TIr'® (5 mur) m H,O (0,5 mim) mobasmnstor PPhs (741 mr, 2,8 MMoib, 2,0 9kB.). CMeCh MepeMENUBAIOT TIPH KOM-
HaTHOW TemmepaTtype B TedeHue 12 1. Cmech nogkucisaior g0 pH = 1 ¢ momomsto HCI (1 H) u axcTparupyior
EtOAc (100 mm). Otnenennbiii BogHBIN cioi moamenadnBaroT 10 pH = 10 ¢ momompio NaOH (1H). TTomyden-
HBIA OCAJOK COOMpArOT W Cymar Ui ToiydeHus 2-0pom-6,7,8,9-terparumpo-SH-0en3o[7]anHyneH-5-aMmruna
(360 wmr, Berxoxa: 100%) B BUIE TBepAOTO BemecTBa Oeoro npera. UOP-MC (M+H—l7)+: 222.9.

7. Cuntes (2-6pom-6,7,8,9-Trerparnapo-5SH-6en30[ 7]annyseH-5-nn)kapbamara.

NH; Boc,0 (1.2 ax}, T2A (2.0 ax) NHBoc:

A kT, 2y

o
S

Br Br

B cmeck Tper-OyTHn-(2-6pom-6,7,8,9-rerparuapo-SH-6en3o[ 7]anHynen-5-wmn)kapdamara (360 mr, 1,5 mMmons,
1,0 3xB.) B CH,Cl, (5 M) u tpusmmamune (303 wmr, 3,0 mmoib, 2,0 3kB.) nobasisror Boc,O (394 mr, 1,8 MMos,
1,2 5xB.). CMech nepeMeInBaiT Ipu KOMHATHOW Temmeparype B TedeHue 2 4. ITocie pasdasnenus EtOAc
(100 mur) cmech mpombiBatoT Bogoi (100 Mix2). OpraHndecKuil CI0H KOHIEHTPUPYIOT M OYHUIIIAIOT C TTIOMOIIHIO
KOJIOHOUHOM XxpomaTorpaduu Ha cunukarene (I19:EtOAc = 30:1) mis nonyuenus (2-0pom-6,7,8,9-teTparuapo-
5H-6en30[7]annynen-5-mn)kapbamara (310 mr, Beixoa: 61%) B Buae TBepmoro BemecTBa Oenoro neera. MOP-
MC (M-55): 284,0. "H-SIMP (400 MI'u, CDCl3) &: 7,29-7,23 (m, 2H), 7,10 (d, J=8,0 T, 1H), 4,92-4,82 (m, 2H),
2,84-2,75 (m, 2H), 1,88-1,83 (m, 5H), 1,44 (s, 9H).

8. Cunres Tper-0yTHia-(2-(2-xmopnupuMuanH-4-m1)-6,7,8,9-TeTparunpo-SH-6en3o0[7]annynen-5-
nin)kapbamara.
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Cunte3  TpeT-OyTHi-(2-(2-xnopnupuMuanH-4-1n)-6,7,8,9-Tretparuapo-5SH-6en3o[ 7 |anHyneH-5-mn)kapoamara
aHAJIOTHYEH CUHTE3Y 4-(2-XJIOpUIMHPUMUANH-4-1N)-2-MeTun0eH3mIkapoamara. CMech KOHIEHTPUPYIOT U OYH-
IIAIOT C MIOMOIILI0 KOJIOHOYHOHM XpoMartorpaduu Ha cunukarene (I19:EtOAc = 4:1) nns momydeHus TpeT-0yTHii-
(2-(2-xnoprmupumMunuH-4-un)-6,7,8,9-rerparunpo-5SH-6en30[ 7]anHyneH-5-mn)kapoamata (200 mr, BeIxom: 66%)
B BHJIe TBEPIOTO BemiecTsa 6emoro mseta. UOP-MC (M+H)": 374,1.

9. Cunre3 Ttper-0yTmn-(2-(2-((1-metnn-1H-nnpazon-4-mr)amuHo )mupuMunH-4-1)-6,7,8,9-reTparuapo-
5H-6en30| 7]annynen-5-un)kapbamara.

NHBoC NHBoC
h—
HaM = (1,5 sxmum}
=y Pdo{dbals (0,1 sxrim), s-phos (0.2 sxeum) oy N
| (}_J\ C5200 (2.0 sxeur), THoxcam 100 °C, 64 || _,;.!\ /[;/N -
N Cl N ﬁ

CMmech  TpeT-OyTIiI-(2-(2-xsoprupumuauH-4-1mi)-6,7,8,9-tetparuapo-SH-0en30[ 7 |anHyneH-5-um)kapoamara
(500 mr, 1,34 mMmoimb), 1-metun-1H-nimpaszon-4-amuna (195 mr, 2,01 mmons), Pd,(dba); (120 r, 0,13 Mmos), S-
phos (111 mr, 0,27 mmouns) u Cs,CO; (870 mr, 2,68 mMois) B 1,4-muokcane (12 Mir) mepeMenuBaroT B atMoche-
pe N, mpu 100°C B Tedenue 6 4. Cmech QUIBTPYIOT CKBO3b CIIOH ENHUTa, U GUILTPAT KOHIEHTpHPYIOT. OcTa-
TOK OYMIIAIOT KOJIOHOYHOH xpomatorpadueit Ha cunmkarene (EtOAc) mns momywenus tper-Oytmin-(2-(2-((1-
MeTwi- 1 H-nupa3oin-4-nin)aMuHo ) iupuMuanH-4-un )-6,7,8,9-rerparuapo-5SH-6en30[ 7]anHyneH-5-nui)kapbamaTa
B BH/IC TBEPIOTO BellecTBa Geroro msera (480 mr, Beixox: 83%). HOP-MC (M+H)": 435 3. 'H-SIMP (400 MTI'n,
CDCl,) &: 8,46 (d, J=5,2 I'n, 1H), 7,88-7,80 (m, 3H), 7,38-6,85 (m, 4H), 4,97-4,94 (m, 2H), 3,85 (s, 3H), 2,96-
2,94 (m, 2H), 1,93-1,64 (m, 6H), 1,47 (s, 9H).

10. Cunre3 4-(5-amuno-6,7,8,9-terparuapo-5SH-6en30[7]annynen-2-un)-N-(1-metmi- 1 H-nupazon-4-
W) TAPUMUIAH-2-aMHHa.

NHEoC NH,

TeY, 1304

2
s N o W«
P~ /EJNH
Nd‘L‘H = N'.flxﬁ e

Cmech  Tper-OyTmin-(2-(2-((1-metmn-1H-nupazon-4-mir)aMuHo )TupuMHuIUH-4-11)-6,7,8,9-Terparuapo-5SH-
OcH3o[7]annyneH-5-mwi)kapbamara (240 mr, 0,55 mmone) B TOVY (4,0 M) u CH,Cl, (4,0 M) mepeMenuBaroT
IpHU KT B Te4eHue 2 4. 3aTeM peakIMOHHYI0 CMECh KOHLIEHTPHUPYIOT AJIS MOJY4YeHHs coeanHeHus 4-(5-aMuHoO-
6,7,8,9-terparnapo-5H-6en30[ 7]annynen-2-ui)-N-(1-metnin- 1 H-nupazon-4-un)mpumuaus-2-amuaa (250 wr,
HEOUMILECHHBIN) B BUJIE MACJISTHUCTON JKUIKOCTH XKEITOTO 1[BETA, KOTOPOE MPUMEHSIOT Ha CIIEAYIOIEM dTane 0e3
JOTIONMHATENBHOH ouncTki. UOP-MC (M+H)™: 335,3.

11. Cunre3 5-(tpet-0yTmn)-N-(2-(2-((1-metnn-1H-nupazon-4-un)amMuHo )mupuMuanH-4-11)-6,7,8,9-
terparuapo-SH-6en3o[ 7]annyneH-5-mn)-1,2,4-okcannason-3-kapOokcamuia.

N
H |
NH; N N
1. (COCH, (3,0 sesus), TV (rar), B0 o
H-Q 09 acET, 21

]
N)hé 2. TDA (3,0 scmm), DO, kT, 2 3

=N =N Q SN =N
AL - PP
NN

K2

N
N H

Cunte3  S-(tper-OyTmin)-N-(2-(2-((1-meTrn- 1 H-mupazon-4-min)aMuHO ) apuMHUITuH-4-11)-6,7,8,9-TeTparuapo-
5H-6en30[ 7]annynen-5-un)-1,2,4-okcanuaszon-3-kapOokcamuia  aHajJorudeH cuHTE3y  8-Opom-5-(5-(Tpert-
oyrnin)-1,2,4-oxcanuazon-3-kapbokcamuno)-4,5-nuruapo- 1 H-6en3o[d]azennu-2(3H)-kapOokcuiiata B nmpumepe
2. Ocratok ounmaroT npenapatusroit BOXKX (CH;CN/H,0 ¢ 0,05% NH4HCO; B kauecTBe mMOABMKHOMN (ha3bl)
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Juis MOJTyYEeHHUS 5-(tper-0yTrin)-N-(2-(2-((1-merun- 1 H-nupazon-4-uia)aMuHO nUpUMUIUH-4-1101)-6,7,8,9-
teTparuapo-SH-6en3o[7]annyneH-5-min)-1,2,4-okcanua3on-3-kapOoKcaMuia B BUJC TBEPIOTO BEIECTBA JKEITO-
ro useta (120 mr, Beixom: 42%). UDP-MC (M+H)": 487,3. 'H-SIMP (400 MTIw, CD;0D) o: 8,43 (d, J=5,2 ',
1H), 7,98-7,96 (m, 2H), 7,51-7,30 (m, 3H), 6,74 (d,J=2,4 I'n, 1H), 5,44 (d, J=10,0 ', 1H), 3,83 (s, 3H), 3,09-
3,03 (m, 2H), 2,10-1,43 (m, 6H), 1,54 (s, 9H).

IIpumep 34. (R)-N-(2-(2-((1-Metun-1H-nupa3zon-4-min)aMuHO TUpUMUANH-4-11)-6,7,8,9-TeTparnapo-5SH-
6en3o[7]annynen-5-min)-5-( 1 -metunmuknonponn)-1,2,4-okcaanaszon-3-kapookcamu (coenuHeHue 34).

34

1. Cunres (R,Z)-5-((1-permm T umMuH0)-6,7,8,9-TeTparuapo-SH-0un30[ 7 |anHyneH-2-oma.
NH;

8]
(1,3 am}
p-TsOH (kat}
‘Tomvon, 130 °C, 164
OH

CycrneH3uto cMecu 2—FI/IIlp0KCI/I—6,7,8,9—T€TpaFI/IL[p0—5H—6eH30[7]aHHyJ'IeH 5-ona (Herdman C.A. et al.,
Structural interrogation of benzosuberen-based inhibitors of tubulin polymerization, Bioorganic & Medical
Chemistry, 23(24), 7497-7520, 2015) (10 r, 57 mmoinsb), (R)-(+)-(x-merundensunamuna (9,0 r, 74 MMoIb) U p-
ToTyoJcyb(hoHOBOH kKucaoThl (0,48 T, 2,84 MMmoms) B 150 M1 ToTyosia HarpeBaroT ¢ 0OpaTHBIM XOJIOMIbHIKOM
B anmapate J{una-Crapka. Cryctst 16 9 anmapar JlmHa-cTapka yOMparoT ¥ HarpeBaHHEe ¢ OOpaTHBIM XOJIOIMIIb-
HHUKOM TIPOJIOKAIOT MOKa He TeperoHsT ~80 Ml Toyosa, BO BpeMsl Yero KPUCTAJUTU3YETCs TBEPAOE BEILIECTBO.
Cwumech oxmaxaaroT 1o 0°C, BeiaepxuBatoT npu 0°C B Teuenue 2 4, u 3ateM QuibTpyroT mis nonyaerus (R,Z)-
5-((1-bennmmd TN )UMHUHO)-6,7,8,9-TeTparnapo-SH-0kH30[ 7 |aHHYIeH-2-0/1a B BHIE TBEPIOTO BEIIECTBA JKEITO-
KOPHWYHEBOTO IIBeTa (Tocie cymky - 13,5 r, Berxoa: 85%). HeountmeHHBIH MPOAYKT TPUMEHSIOT Ha CIIEAYIOIIEM
aTare 6e3 JONOJIHUTEIbHONW OYHUCTKH.

2. Cunres (R)-5-amuno-6,7,8,9-reTparunpo-5SH-6eH30[ 7]annyneH-2-onaneTara.

HOAC

=N 1. NaBH, (3 3K) NH;
10:1 EtOAGIMeOH, -5 °C

2. AcOH (2 3K}
OH 3. Hy (50 dver 1@, mrodin 1 0% Pd!C GH
MeOH, 55 'C
Cycriemsurio  (R,2)-5-((1-permmTrn)umuHo0)-6,7,8,9-tretparunpo-SH-6en3o[ 7]Jannymnen-2-oma (13,5 1,
48 mmoin) B 10:1 EtOAc/MeOH (148 mi) oxmaxmaroT o -5°C. Topmwsimu mo6asisrot TBepasiii NaBH, (5,45 T,
144 MMmonb), IpH OJHOBPEMEHHOM MoAJepxkaHuu TeMrepaTypsl Huxe 5°C. Cmech nepememusaroT npu -5°C B
teuerne 40 mun. Criycts 1 4 gobasistor Boxy (135 mu), a 3arem 5 H HCI no pH ~6. Ciion pa3nensitor, 1 Bo-
Hyw0 (azy sxctparupyrot 135 mu EtOAc. OO0beiMHEHHBIC OpraHMYECKUE CIIOU MPOMBIBAIOT paccoiioM (100 mi),
cymat (Na,SO,4) u punsTpyror gt nmomydenus pactsopa (R)-5-(((R)-1-dpenumtrin)aMmnzo)-6,7,8,9-tetparnapo-
5H-6en30[ 7]annynen-2-omna, KOTOPBIH IPUMEHSIOT JaJiee.
B pactBop (R)-5-(((R)-1-dpenumstiin)amuno)-6,7,8,9-rerparunpo-SH-6en30[ 7]annynen-2-ona (48 MMOIIb)
B EtOAc (~185 M) 100aBISIOT YKCYCHYIO KUCIOTY (5,8 T, 96 MMomb). 3aTeM pacTBOp KOHIIGHTPUPYIOT U TIPH-
MEHSIOT Jajee.
Ho6asmsror MeOH (200 M), a 3atem 10% Pd/C (1,4 , 10% mac.). Cmech nepeMemuBaioT B atMochepe
H, (50 ¢bynaTOB Ha KBagpatHbIi AroiiMm) nipu 55°C B Tedenne 16 4. CMech QUIBTPYIOT, M GUIBTPAT KOHIIEHTPH-
pyioT. JIo6aBnsr0T MeTHI-TpeT-0yTrIIoBRIHA 3¢up (100 M), a 3aTem netposneinstii 23¢up (100 mi). Cmech mepe-
memmBatoT rpu 25°C B Tedenue 2 4 u ¢pwibTpytoT. [locne cymku npu 50°C Beinensitor (R)-5-amnH0-6,7,8,9-
teTparuapo-SH-6enso[7]annynen-2-omanerar (9,9 T, Beixoa: 87% mis Tpex 3Tanos).
3. Cuntes (E)-(2-ruppokcu-6,7,8,9-rerparnapo-5SH-6en30[ 7|annynen-5-ui)kapbamara.
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HOAG

NH; BocgO (1.5 5K), NaHCQ, (2.4 31} NHBoc
THOKC aH

OH OH
B pactBop (R)-5-amun0-6,7,8,9-TeTparuapo-5SH-6en3o[7]annynen-2-onanerara (9,9 r, 42 MMoJIb) B THOK-
cane (50 mur) mobasinstot Bogub NaHCO; (1H, 100 M, 100 MmMmors), a 3ateM Boc,O (13,7 1, 63 Mmmoins). Cmech
MepeMEIINBAlOT MpH KT B TeueHne HouH. JloGasistor EtOAc (150 mun) u ciion paszzensitor. Boausiid cioit sker-
parupytot EtOAc (150 mi). O0beaunenHble opranndeckue cinon cymat (Na,SOy4), GuIbTpyloT ¥ KOHIEHTPH-
pytot. lo6assror MTBD (150 mun), a 3atem nerposneiinsiii a¢up (150 mu). [Tocne nepemenBanus B TedyeHue 2
Y cMech (QUIBTPYIOT, U (QUIBTPAT KOHLECHTPUPYIOT JUIS MOJYYEHUs] MACISHUCTOW >KUIKOCTH. HeouwnmeHHbII
Marepual OYHMINAIOT KOJOHOYHOW Xpomarorpadueil Ha cuimkarene juisi noaydenus (R)-(2-ruppoxcen-6,7,8,9-
terparuapo-SH-6en3o[ 7]annyneH-5-mn)kapbamara B BHIE TBEpAOro BemecTBa Oenoro meera (7,8 T, BBIXOI:
67%, ee: 98,5%). 'H-SIMP (400 MI'u, IMCO-dg) &: 9,06 (s, 1H), 7,29-7,27 (m, 1H), 6,94 (d, J=8,8 ', 1H),
6,49 (s, 2H), 4,48 (m, 1H), 2,65 (br s, 2H), 1,99-1,64 (m, 4H), 1,48-1,25 (m, 11H).
4. Cunres (R)-5-((tper-6yTokcukapOoHMI)aMuHO)-6,7,8,9-TeTparuapo-5H-6en30[7]annyneH-2-
uITpuPTOPMETAHCYITH(POHATA.
N.

BeC 0 (155 Bos
Py (2,0 ax), T30

0°C, 14
H Tf

B pactBop (R)-(2-runmpokcu-6,7,8,9-rerparunpo-SH-6en30[ 7]anHyneH-5-mwi)kapdamata (1,0 Mr, 3,6 MMOIB) 1
mupuanHa (570 mr, 7,2 mmois) B JIXM (30 mun) mpu 0°C mobasmsror TH,0 (1,5 T, 5,4 mmons). CMmech miepeme-
mmBatoT npu 0°C B Tedenue 1 u. [Tocnme paszbarnenus Bogon (20 mu) cMech 3kctparupyror XM (3x40 ).
OObeMHeHHBIE OpTaHUYECKHEe CJIOM MpombiBatoT BoagueiM NaHSO, (0,5 H, 20 M), 4ToObI TOBECTH BOIHBIN
cioit no pH = 5-6, cymar (Na,SOy), GUIBTPYIOT B KOHIEHTPHUPYIOT. HeounIeHHbIi MPOAYKT MPUMEHSIOT Ha Clie-
JyromeM 3Tarne 6e3 JoNoTHUTeNbHOM ounctk. UOP-MC (M+H)': 410,1. 'H-sIMP (400 MTI', CDCly) &: 7,31 (d,
J=8,8 ', 1H), 7,07-7,00 (m, 2H), 4,93-4,88 (m, 2H), 2,89-2,82 (m, 2H), 1,91-1,68 (m, 6H), 1,45 (s, 9H).

5. Cuare3 TpeT-OyTHi-(R)-(2-(2-((1-metmn-1H-mmupa3on-4-mm)aMuso ) TupuMuIH-4-11)-6,7,8,9-TeTparuapo-
5H-0en3o[7]anHyneH-5-ui)kapbamara.

io\s—afoi N o
d b (1,05 25}

Boc 1) Pa{dppliCly (0,1 3K), KOAC (2,0 3)
IMOKCAH.90 °C, 21

2 PA{dppfICl; (0.1 3K}, K;C04 (2,0 a5} = =N
SWes
A

OHeECAHH.0, 100 “C 4y

Tf a1

@\”/@‘NH (1.2 a5}

Cunre3 Tpet-0yTni-(R)-(2-(2-((1-metnn- 1 H-upazon-4-uin)aMuHO TUpUMUATUH-4-111)-6,7,8,9-Te Tparuapo-
5H-6en30[7]anHyneH-5-un)kapbamMara aHaJIOTHIEeH CHHTE3Y TpeT-0yTui-5-(5-(Tper-0ytun)-1,2,4-okcaama3on-3-
kapOokcamu10)-8-(2-((1-meTmin-1 H-nupazon-4-mim)aMuHo ) upMuanH-4-un )-4,5-nuruapo- 1 H-6en3o[ ¢ Jazenmne-
2(3H)-kap6oxkcwmiata (mpumep 2, atan 11). HeounteHHbIH TpOAYKT OYHIIAIOT KOJIOHOYHOM XpoMaTorpadueii Ha
cwmkarene (AXM/MeOH = 20:1) s mnomydenust tpeT-OyTmi-(R)-(2-(2-((1-metwmn-1H-nmupazon-4-
WJT)aMUHO ) TUPUMUANH-4-11)-6,7,8,9-TeTparuapo-SH-0en3o[ 7]annynen-5-un)kapbamMata B BHAE TBEPIOTO Be-
mecTBa kenToro mseta (420 mr, Bexox: 68%). MOP-MC (M+H)": 435.2. 'H-SIMP (400 MI'u, CDCly) &: 8,41-
8,37 (m, 1H), 7,88-7,77 (m, 3H), 7,55-7,36 (m, 4H), 7,05 (d, J=5,2 I'n, 1H), 5,09-5,01 (m, 1H), 3,90 (s, 3H),
2,93-2.91 (m, 2H), 2,18-2,17 (m, 1H), 1,91-1,82 (m, 5H), 1,28-1,24 (m, 9H).

6. Cunres (R)-4-(5-ammuno-6, 7,8,9-terparunpo-5SH-0en3o[7]annynen-2-mn)-N-(1-metmn-1H-mpazon-4-
W) TUPUMUTAH-2-aMUHa.
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MNH
I;]“'E\n:::: ?

TOY ¢ XM (1 1)

-

KT, 14 N
=N =M = =
Seer ok, AN

N :

Cunre3 (R)-4-(5-amuno-6,7,8,9-tetparuapo-5SH-6en3o[7]annynen-2-umn)-N-(1-metun- 1 H-mupa3zosn-
4-un)NAPUMUINH-2-aMUHa ~ aHallOTHYeH  CUHTe3y  S-(tpeT-0yTumn)-N-(8-(2-((1-metmi-1H-nupazon-4-
WT)aMUHO ) TAPUMHUITUH-4-1101)-2,3 ,4,5-TeTparuapo- 1 H-6en3o[ ¢ |azenun-5-mn)- 1,2,4-okcaanazon-3-kapOokcamua,
OTIICAHHOMY B TipuMepe 2, Dtare 12. HeounmeHHbIH TpoAyKT MPUMEHSIOT Ha CIEIYIOIIeM 3Tare 0e3 JOIMOJIHA-
TenpHOM ounctkn. MOP-MC (M+H)™: 335,2.

7. Cuntes 31Hi-(Z)-2-amuHO-2-(((1-MeTHIIIUKIIONpOTIaH- | -KapOOHIIT) OKCH)IMUHO )alleTaTa.

WNH;
HO\N-’/'J\n,O\_/
O o o
COC: (2
C v AT L R
AXM kT, 163 TA (3 a0, IO kT, 2 o N;;g ©

B pactBop 1-metmimukionpomnaH-1-kapoboHoBoit kuciotsl (2 T, 20 mmons) B JIXM (50 mur) mobaBmisior
(COCI); (5 1, 40 mmomp). CMech TIepeMENTUBAIOT TIPH KT B TeueHUe 16 4, a 3aTeM KOHIEHTPUPYIOT IS MOJTyde-
HUSL TPOMEXKYTOYHOTO aruixiopuna. B pactBop 31min-(Z)-2-amMmuHO-2-(TuapokcuumuHo)anerara (2,6 , 20
MMOJIb) B TpudTHIamMuHa (6 T, 60 MMois) B JIXM (20 Mi1) 106aBISIOT pacTBOP MPOMEKYTOUHOTO AIlMIIXJIOPHIA
B JIXM (20 MMomb). PeakninoHHYI0 CMeh NMEpPEeMENInBaloT NP KT B TeUEHUE 2 9, IPOMBIBAIOT BOJIOH, CyIIaT
Na,SO,, KOHLIEHTPUPYIOT s MOJTy4YEHUS aTHn-(Z)-2-amuH0-2-(((1-MeTmukIonpomnas- 1 -
KapOOHMJI)OKCH)MMHUHO)alleTaTa B BUAE TBepAoro Bemecta Oesoro meera (3,0 r, BeIXOM: 63%). UDP-MC
(M+H)": 215,1.

8. Cuntes >Tii-5-(1-MeTnnuuknonponwi)-1,2,4-okcaauason-3-kapOoxcnaTa.

o . 1 ACOH, 100 °C, 24 o MO
. i
/"NQJ\F, o)x %N}ﬁ
NH= 0

PactBop a1TMN~(Z)-2-amuH0-2-(((1-MeTrmmkIonponan- 1 -kapooHmm)okcn)umuHo Jarerara (3,0 r, 14 mmoib) B
AcOH (20 mur) nepememuBarot mpu 100°C B TeueHue 2 4, a 3aTeM KOHIEHTpHPYT. OcTtaTok pa3dasnstoT XM
(20 wmur), mpombIBatoT HachkimeHHbIM pacTBopoM NaHCO; (3x10 mu), cymat Ham Na,SO4 U KOHICHTPUPYIOT.
OcCTaToKk OYMIIAIOT C TOMOLIBIO KOJIOHOYHOH XpomaTorpauu Ha Ccuiukarene (NeTpOoJeHHBIH
3¢up:EtOAc=10:1) anst mosydyenus »tun-5-(1-metmnukionponnn)-1,2,4-okcaauason-3-kapOoKcuiiaTa B BHIE
TBEpPIOTO BelecTBa sentoro usera (1,1 r, Berxon: 52%). UDP-MC (M+H)": 197,1.

9. Cuntes 5-(1-meTunuukiaonporn)-1,2,4-okcaanazon-3-kapOoKcuaara Kajus.

N-C _
\.—OYQN ’)\Z_g KOH (1.1 3}, KOTENg\ﬁ
0 EtOH/H0 o!
KT, 124
Orun 5-(1-metunuumkionponun)-1,2,4-okcanuaszon-3-kapookeunara (1,0 r, 5,0 mmons) 1 KOH (308 wr,
5,5 mmoue) pacteopsror EtOH/H,0 (4:1, 20 mi). PeakimoHHyI0 cMech TIepeMEeNIMBaIOT PH KT B Teuenue 12 4, a
3aTeM KOHIIEHTPUPYIOT Ul monydeHus S-(1-merunukionpornun)-1,2,4-okcaana3on-3-kapObokcunaTa Kaius B
BUJIE TBEPIOTO BelecTBa sentoro useta (1,1 1, Beixom: 95%). UDP-MC (M+H)™: 169,1.
10. Cunres N-(2-(2-((1-metun-1H-nupazon-4-un)aMuHo ) mupuMuANH-4-11)-6,7,8,9-TeTparuapo-5H-
6en3o[7]annyneH-5-mwr)-5-(1-metmwmukionponnin)- 1,2,4-okcaanazon-3-kapookcamuaa (I-IM_6).

7 Wy

N= N 0

NH; KO. . ©O YQ“N
N (1 ax} 4

o

HATU (1,5 3K}, THITIA (3 2} N
FON N M 16 /j*\ Jo s
A AN e

34
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B pactBop 5-(1-metmnmukinonponn)-1,2,4-okcaana3on-3-kapookcmiara kanus (123 mr, 0,6 mmons), JIU-
II9A (232 wr, 0,75 mmons) u HATU (342 wr, 0,9 mmons) B JIXM (5 mn) nobasnstot (R)-4-(5-amun0-6,7,8,9-
terparuapo-SH-6en3o[ 7 Jannynen-2-mn)-N-(1-metun- 1 H-nupazon-4-unm)mupumuaua-2-amua - (150 mr, 0,50
MMoJTb). CMech TiepeMenmunBaloT mpu KT B Teuenue 1 4. [Tocne pasdasienus Bogoi (60 Mir) cMeCh SKCTParupyroT
AXM (80 mn x2). OObequHEHHBIE OpPraHUYECKHE CIIOM CYIIAaT M KOHLIEHTPHUPYIOT. HeounieHHBIH TPOayKT
OYHIIAIOT TIpeTapaTUBHOM BOXX JUTSt TTOJTY9ICHUS (R)-N-(2-(2-((1-meTun- 1 H-mupazon-4-
WJT)aMUHO )TUPUMUINH-4-111)-6,7,8,9-TeTparunpo-5SH-6en30[ 7 ]JannyneH-5-wn)-5-( 1 -metunmukronponn)-1,2,4-
oKkcaamnazon-3-kapbokcaMuga B BHZIE TBepAOro BemecTBa Oemoro 1mBerta (60 mr, Beixom: 30%). MDOP-MC
(M+H)": 485,2. "H-SIMP (400 MI'r, CD;0D) &: 8,40 (d, J=5,2 ', 1H), 7,97 (s, 1H), 7,98-7,93 (m, 2H), 7,66 (s,
1H), 7,39 (d, J=8,4 T'n, 1H), 7,21 (d, J=5,2 T'u, 1H), 5,43 (d, J=10 'y, 1H), 3,90 (s, 3H), 3,09-3,02 (m, 2H), 2,09-
1,86 (m, 5H), 1,64 (s, 3H), 1,54-1,45 (m, 3H), 1,21-1,18 (m, 2H).

Mpumep 35. (R)-5-(tper-byTtnin)-N-(2-(2-((1-metnn-1H-nnpazon-4-mir)amuHo )iupumMuauH-4-1i)-6,7,8,9-
teTparuapo-SH-6en3o[ 7 ]annynen-5-nin)-1,2,4-okcaauazon-3-kapookcamun (coemuHeHue 35).

H N-O
NW/Q Vs
N
O

7z =N
\NI ' /Q/N
35
1. Cunres tpet-0yTmi-(E)-(2-(2-xnopnupuaun-4-un)-6,7,8,9-rerparunpo-5H-6en3o[ 7 ]annynen-5-
wi)kapbamara.
H

N “Boc l B
o 00
% Q\CI (3.0 2k}
B. Pd{dppfiCly DCM (0,1 ax}
o O

MazCOn (3.0 a1, é I

nuoxcan/HzO, 90 ¥C. 49 5 Cl

Cunte3  TpeT-0yTnn-(R)-(2-(2-xnmoprmmpuana-4-nn)-6,7,8,9-retparunpo-SH-6en30[ 7]anHyneH-5-mm)kapbamara
aHaJOTWUYeH CHUHTE3y TpeT-0yTui-1-(5-(tper-0yTun)-1,2,4-oxcaamnazon-3-kapbokcamuao)-7-(2-((1-mernun-1H-
MUPa30J1-4-WI)aMUHO )TApMUIUH-4-101)-4,5-nurunpo- 1 H-6en3o[d]azenmmue-3(2H)-kapbokcnnara (mpumep 1,
atan 12). HeouunmeHHbIH TPOAYKT OYMINAIOT KOJOHOYHOH Xxpomatorpadueii Ha cunukarene (MeOH/EtOAc =
1/50) mnst momydenust TpeT-OyTmi-(R)-(2-(2-xmoprmmpunnn-4-un)-6,7,8,9-rerparuapo-SH-6en3o[ 7]annyneH-5-
un)Kkapbamara B BUJIE TBEPJIOTO BEMIECTBA KenToro 1seTa (350 mr, Beixoa: 44%). UDP-MC (M+H)': 373,2.

2. Cuntes Tper-OyTmi-(R)-(2-(2-((1-metnn-1H-nupazon-4-win)amuHo )mupunH-4-wmn)-6,7,8,9-rerparunpo-
5H-6en30| 7]annynen-5-un)kapbamara.

N
H ‘B
‘Boc =M e
Jo
HsN
20 Pds{dbal; (.1
(2,0 35}, Pdofdbal; (0,1 ax) N w _N
3 | S
- s-phos (1 9k}, Csp00y (2.0 s}, 100°%C, 24 B[N
Cl H

B pactBop Tpet-0yTHi-(R)-(2-(2-xnm0pnupunun-4-un)-6,7,8,9-rerparunpo-5H-6en3o[7]annyneH-5-
win)kapbamara (400 mr, 1,1 Mmmoins) B anokcane (20 mi) nob6asmstor 1-metnn-1H-nmupazon-4-amun (210 mr, 2,1
MmMmodb), Pdy(dba); (100 mr, 0,11 mmons), SPhos (45 wmr, 0,11 mmoins) u Cs,CO; (680 mr, 2,1 Mmmoins). Cmech
HarpesatoT 0 100°C B TedyeHne 2 9 U KOHIEHTPUPYIOT. HeouneHHbIH POAYKT OYHINAIOT KOJIOHOYHON XpomMa-
torpadueit Ha cunukarene (MeOH/EtOAc=1/50) mnst momyuenus tper-0ytmin-(R)-(2-(2-((1-metnn-1H-mmpazon-
4-n)aMuHO )IUpUANH-4-11)-6,7,8,9-TeTparuapo-5SH-6en3o0[ 7 |annynen-5-nn)kapdamara (330 mr, Berxon: 71%) B
BUJIC TBEPIOTO BELIECTBA KkenToro usera. UOP-MC (M+H)': 434,2.

3. Cunre3 (R)-4-(5-amuno-6, 7,8,9-terparuapo-SH-6en3o[7]annynen-2-mn)-N-(1-metun-1H-mupazon-4-
WI)IHPUINH-2-aMUHA.
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ZT

\ NHz
Boc

TV M KT, 21

= =N = =N,
N | N/E“‘/NH N | N’E“/NH
H H

Cunres (R)-4-(5-amuno0-6,7,8,9-terparunpo-SH-0en3o0[ 7 ]annynen-2-mn)-N-(1-merun-1 H-nupazon-4-
WIIIUPUIWH-2-aMiHa  aHajoTuM4eH  cuHTe3y  S-(tper-0yTmn)-N-(7-(2-((1-merunn-1H-nupazon-4-
WJT)aMUHO )TUPUMHUINH-4-11)-2,3,4,5-TeTparuapo- 1 H-6en3o[d]azenun- 1 -nm)-1,2,4-okcaanazon-3-kapbokamuaa
(mpumep 1, atan 13). Heounmennsiii mpoaykt (R)-4-(5-amuno-6,7,8,9-rerparunpo-5SH-6en30[ 7 |anHyieH-2-11)-
N-(1-metun-1H-nupazon-4-un)nmupuanH-2-aMUH B BUAE TBEPAOTO BemlecTBa xenroro mpera (200 Mr, BBIXO:
79%). UOP-MC (M+H)': 334,2.

4. Cunre3 (R)-5-(tpeT-0yTun)-N-(2-(2-((1-metmi-1H-ntupazon-4-un)amMuHo ) mupuaun-4-mri)-6,7,8,9-
teTparuapo-SH-6en3o[ 7 ]annynen-5-nin)-1,2,4-oxkcanuazon-3-kapookcamuna (I-IM_ 65).
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Cunrez  (R)-5-(tpet-Oytmi)-N-(2-(2-((1-mernn-1H-mmpazon-4-wm)amuHo )iupuaua-4-1mr)-6,7,8,9-rerparunpo-
5H-6en30[7]annyneH-5-nm)-1,2,4-okcagnazon-3-kapookcamuaa  aHanorndeH  cuHTedy  N-(2-(2-((1-mermn-1H-
TTUPa301-4-¥T)aMUHO ) TUPUMUANH-4-11)-6,7,8,9-TeTparunpo-5SH-6en30[ 7 JanHyneH-5-11)-5-( 1 -Me T KIIOTPOTTIIT ) -
1,2,4-oxcaanazon-3-kapbokcamuaa, onucaHaoMy B mpumepe 34, Drame 10. CMech OUYHMIIAIOT TperapaTHBHON
B3XX (CH3CN/H,0 ¢ 0,05% NH;H,O B xauecTBe moaBmxHOH (azpr) ans nmomydeHus (R)-5-(tper-Oyrmm)-N-
(2-(2-((1-metun-1H-nmupazon-4-mir)aMuHO ) TUpUMHUIAH-4-11)-6,7,8,9-TeTparunpo-SH-6en30[ 7|annyneH-5-11)-
1,2,4-oxcaanazon-3-kapObokcaMua B BUIE TBepoTo BetmecTBa xenroro meta (100 mr, Berxoa: 88%). UOP-MC
(M+H)": 486,3. 'H-SIMP (400 MI'u, CDCl;) &: 8,17-8,16 (m, 1H), 7,61 (s, 1H), 7,48 (s, 1H), 7,43-7,41 (m, 1H),
7,36-7,30 (m, 3H), 6,87-6,86 (m, 1H), 6,71 (s, 1H), 6,22-6,18 (m, 1H), 5,44-5,40 (m, 1H), 3,91 (s, 3H), 3,01-
2,89 (m, 2H), 2,05-1,93 (m, 4H), 1,82-1,78 (m, 2H), 1,49 (s, 9H).

Mpumep 36. (R)-5-(tper-byTtnin)-N-(2-(2-((1-metun-1H-nnpazon-4-mir)amuHo )iupumMuana-4-ui)-6,7,8,9-
teTparuapo-SH-6en3o[ 7 ]annynen-5-min)-1,3,4-okcanuazon-2-kapookcamun (coemuHeHne 36a).
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1. Cunres (R)-1-(tper-0yTmn)-N-(8-(2-xnopnupumuana-4-un)-2,3,4,5-rerparnapo-1H-6en3o[ c]azenun-5-
wn)-1H-1,2,3-rprazon-4-kapookcamuaa.
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Cunres (R)-1-(tper-0yTrm)-N-(8-(2-xopmupumuann-4-un)-2,3,4,5-rerparnapo- 1 H-6enso[ c]azennn-5-mim)-1H-
1,2,3-tpuazon-4-kapbokcamuna ananoruden cuHtedy (R)-5-(tper-O0yrnm)-N-(8-(2-((1,5-mumernin-1H-nmpazon-
4-unm)aMuHO ) upUMUIUH-4-un)-2,3,4,5-TreTrparuapo-1H-6en30[c]azenun-5-mn)-1,2,4-okcaguazon-3-
kapOokcamunaa (mpumep 9, stan 4). HeounineHHsIH TPOAYKT NPUMEHSIOT Ha CIEYIOIEM dTare 0e3 OYMCTKH.
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UBP-MC (M+H)": 427,2.

2. Cunres (R)-5-(rper-Oytuim)-N-(2-(2-((1-meTnn-1H-nupazon-4-w1)aMuHO ) TupuMutH-4-1)-6,7,8,9-
teTparuapo-SH-6en3o[ 7]annynen-5-un)-1,3,4-okcanuazon-2-kapookcamun (coenuHenue 36a) u (S)-5-(Tper-OyTui)-
N-(2-(2-((1-meTnn-1 H-mpazon-4-min)aMuHO ) apuMHUIuH-4-11)-6,7,8,9-Tetparuapo-SH-0eH30[ 7 |anHyneH-5-1) -

1,3,4-oxcaanazon-2-kapbokcamuy (coenuaenune 36b).
-N N-N N-N
H ’\} \ H D < H [ <
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36a 36b

{2-[2-(1-Metun-1H-nmpazon-4-nnamuHo )upuMuanH-4-1mi]-6,7,8,9-terparnnpo-5SH-0eH3onmkiorenteH-5-
wi}amun 3-tper-0yTi-1,2,4-okcaana3on-5-kapOoHOBONW KUCIOTHI (76 MT) TIOABEPrarOT Pa3IeNICHUIO0 C TOMOIIBIO
COX (IA 2x(2x15 cm), 30% 3tanon/CO,, 100 bap, 70 mu/mun, 220 HM, BBOJ, 00.: 1 MII, 5 MI/MII, 3TaHOIM), YTO JacT
43 mr uka | (xumrrgeckas auctota 99%, ee >99%) u 36 mr muka 2 (xuMudeckas gucrora 99%, ee >99%).

IMuk 1 o6o3nagaer (R)-5-(tper-OyTrum)-N-(2-(2-((1-meTwn-1H-mupa3zon-4-mir)aMuHO ) TUPUMUIAH-4-1T)-
6,7,8,9-terparuapo-SH-6en30[ 7]annynen-5-un)-1,3,4-okcannaszon-2-kapookcamua: XKXMC: Rt 1,23 muH, m/z
487,00. 'H-SIMP (400 MI't, METAHOJI-d4) 8,41 (d, J=5,27 I'n, 1H), 7,96 (d, J=11,80 I'ri, 3H), 7,66 (s, 1H),
7,43 (d, J=8,53 'y, 1H), 7,22 (d, J=5,27 ', 1H), 5,43 (d, J=9,29 I', 1H), 3,90 (s, 3H), 2,96 - 3,24 (m, 2H), 1,74
-2,25 (m, 5H), 1,51 (s, 9H), 1,28 - 1,43 (m, 1H).

IMuk 2 o6o3navaer (S)-5-(Tper-OyTHim)-N-(2-(2-((1-mernn-1H-nupa3on-4-mi)aMuHO ) TUPUMUINH-4-1IT)-
6,7,8,9-rerparunpo-5SH-6en30[ 7 |anryneH-5-un)-1,3,4-okcagnazon-2-kapookcamua: KXMC: Rt 1,23 mun, m/z
487,00. 'H-SIMP (400 MI', METAHOJI-d4) 8,40 (d, J=5,27 I'n, 1H), 7,96 (d, J=12,05 ', 3H), 7,66 (s, 1H),
7,43 (d, J=8,53 I'u, 1H), 7,22 (d, J=5,27 T'u, 1H), 5,44 (s, 1H), 3,90 (s, 3H), 2,93- 3,21 (m, 2H), 1,78 - 2,23 (m,
5H), 1,51 (s, 9H), 1,31 (s, 1H).

IIpumep 37. 3-(tper-bBytnin)-N-(2-(2-((1-meTun- 1 H-nupa3os-4-wmin)aMUHO ) TAPUMUTAH-4-101) -
6,7,8,9-terparuapo-5SH-6en3o[ 7 JannyneH-5-mn)-1,2,4-okcannason-S-kapookcamu (coequaeHue 37).

NHz HI’KH
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B pactBop 3-tper-Oytmi-1,2,4-okcamiazon-S-kapooHoBoit kucimotel (1,0 mr, 0,60 mmomb), N,N,N'N'-
terpameTii-O-(7-a3abeH30Tpuazon-1-un)yponus rexkcapropdocdara (273 mr, 0,72 mmons) u 4-(5-amnno-6,7,8,9-
tetparuapo-5SH-0ensol| 7]annynen-2-mm)-N-(1-metnn-1 H-nupazon-4-wr)mpumuama-2-amusa (200 mr, 0,6 MMoib) B
N,N-mumetmwidhopmamuze (2,3 m) modasisror N,N-maumonpormmmtinamud (0,42 v, 2,4 MMois). PeakipmoHHy 0
CMech IIePEMEIINBAIOT NPU KT B TedyeHne Houd U racsat MeOH. Ilocne o6paborku npenaparusHas BOXX naer 3-
(Tpet-0yTmn)-N-(2-(2-((1-meTun-1H-ntupazon-4-un)aMuHO ) TUpUMUIHH-4-11)-6,7,8,9-TeTparuapo-5SH-
6em30|[ 7 ]arnymnen-5-un)-1,2,4-okcanmazon-S-kapOokcamuaa B BuAe TBepAoro BemectBa (186 wmr, Beixom: 64%).
JKXMC: Rt 1,38 mun, m/z 487,1. "H-SIMP (400 MI'u, METAHOJI-d4) 8,29 (br. s., 1H), 7,97 - 8,09 (m, 2H), 7,94 (s,
1H), 7,68 (br. s., 1H), 7,43 (d, J=8,78 I'u, 2H), 5,41 (d, J=9,79 I'y, 1H), 3,92 (s, 3H), 2,87 - 3,18 (m, 2H), 1,70 -2,29
(m, 5H), 1,45 (s, 10H).

Mpumep  38.  S5-(tper-bByrnmin)-N-(8-(2-((1-metnn-1H-nmpazon-4-mir)amuHo )iupuMuaua-4-ui)-2,3,4,5-
TeTparuapo0eH3o[bJokcenuH-5-mn)-1,3,4-0kcaanazon-2-kapbokcamu (coeauuaeHue 38).
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1. CunTtes metmi-4-(3-6pomModeHokcH)OyTaHOAaTA.

Y S
@\ (1.2 ax} @\D m
Ko (2.0 axch

OH
MO kT ned8°C, 15y

B pactBop 3-6pomdenona (3,44 T, 20,0 mmois) u MeTmII-4-0pomOyTaHoara (4,32 r, 24,0 mmons) B IM®
(20 mun) mobasmstor K,CO5 (5,52 1, 40,0 MMoutb). CMech mepeMemuBaroT pu KT B Teuenue 0,5 4, U 3aTeM Ha-
rpeBaroT npu nepemermmBanuy mpu 90°C B teuenue 1 4. [Tocne pasdasnenus EtOAc (200 mir), cMech MPOMBI-
BatoT BoAOH (3x50 M), cymaT U KOHIEHTPUPYIOT. HEOUUTIIEHHBIH MPOIYKT OYUINAIOT KOJOHOYHON XpOMaTo-
rpapueii Ha cmiukarene (metponeitHbii 3¢up/EtOAc = 10:1) nns monydenus wmeTui-4-(3-
6poModenokcH)6yTaHoaTa B BHAE KUAKOCTH 6enoro mseta (5,2 T, BRIXOm: 96%). UDP-MC (M+H)": 273,1. 2.
Cunres 4-(3-6pomdpeHokcn)0yTOHOBOH KHUCIOTHI

Br
@\ é MNaOH (3 0 35} t
Om MeOH, 65 °C 19 m

B pactBop metmin-4-(3-Opomdpenokcn)oyranoara (4,9 r, 19 mmons) B MeOH (40 mu) u H,O (40 M) mo-
6assror NaOH (2,3 1, 57 MmMonb). Cmech nepemennBatoT npu 65°C B Teuenune 1 4. 3aTeM pacTBOpUTEb KOH-
HCHTPHUPYIOT TPU MOHIKCHHOM JaBieHun. pH octatka moBomsat a0 3 ¢ momomrsio HCI (1H). Cmech skcTparu-
pytoT EtOAc (3x100 miix3). Opranuueckuii ciioi cymat Haj Cyab(haToM HaTpUs W KOHIICHTPUPYIOT MPH ITOHH-
JKCHHOM JIaBJICHUH U1 nonydeHus 4-(3-6pompenokcn)oyraHoBoii kucnotsl (4,8 1, Bexoa: 98%). Heounmen-
HBIH MPOIYKT NPUMEHSIOT Ha CJIEAYIONIEM JTare 6e3 IOMOIHUTeIbHOM ounctku. MOP-MC (M+H)": 259,1. 'H-
SMP (400 MI'n, CDCly) 6: 7,24-7,20 (m, 1H), 7,10-7,08 (m, 2H), 6,93 (d, J=9,6 I', 1H), 3,97 (t, J=6,4 ', 2H),
2,35 (t, J=7,2 I'n, 2H), 1,92-1,88 (m, 2H).

3. Cunre3s 8-6pom-3,4-nuruapodenso[bJokcenun-5(2H)-oHa.

Br O
oH  1.50C1; (2.0 ), TME (kat.}
ﬁf IO kT, 11
o © 2.1 (1.1 2x), OO o Br
Q°C noxr, 1 g

B pactBop 4-(3-6pomdpenokcn)oyranoBori kucnotsl (1,82 1, 7,04 mmons) B JIXM (35 M) moGaBmistor
SOCI, (1,67 1, 14 mmons) u JIM® (kart.). Peakimonnyio cmech nepememmusarot npu 40°C B Teuenue 1 4. 3aTtem
PacTBOPUTENH YOAISIOT IIPU NOHIKEHHOM JaBJICHUH U CYIIAT B BakyyMe B TeueHue 2 4. OCcTaTOK pacTBOPSIOT B
JAXM (35 mi) u oxnaxnaroT Ha sefsHoi 6ane. Jlooasmstor AICI; (1,02 1, 80 MMOIB), U CMECh TEPEMEITHBAIOT
npu temmeparype ot 0°C mo kT B TeueHue 12 4. Cmech BeutnBaroT B KoHI. HCI (10 M) u axctparupyrot EtOAc
(2x50 mi). Opraawyeckue CIIOM MPOMBIBAIOT Bojoi (50 M) u pacconom (50 M), U cymat Haj cyib(arom Ha-
Tpus. [locine KOHIIEHTPUPOBAHHS MPU MOHMKCHHOM JaBICHHY HEOYHIICHHBIA MPOMYKT OYHIIAIOT KOJOHOYHOM
xpomarorpagueid Ha cwimkarene (merponeitneiii 3gup/EtOAc = 4:1) mna mosmydenust 8-Opom-3,4-
muruapo6enso[bjokcenmH-5(2H)-oHa B Bue TBepAoro Bemiectsa Oenoro nseta (1,2 T, Berxoa: 71%). UDP-MC
(M+H)": 241,1. "H-SIMP (400 MTI'ti, CDCls) &: 7,64 (d, J=8,8 T'ny, 1H), 7,27-7,23 (m, 2H), 4,25 (t, J=6,8 I'ry, 2H),
2,89 (t,J=7,2 T'u, 2H), 2,25-2,18 (m, 2H).

4. Cuntes 8-0pom-2,3,4,5-terparuapoben3o[b]okcenuH-5-aMuHa. "

2

Y ACONH, (20,0 5}, NaBH;CM (10,0}

HIIC.80 T, 41

r r

B cmech 8-0pom-3,4-aurunpobdenso[blokcenun-5(2H)-ona (1,2 1, 5.0 mmons) B i-PrOH (50 M) no6asis-
ot NH4,OAc (7,63 1, 100 mmoins) 1 NaBH3CN (3,15 1, 50 mmons). Cmech niepememuBatot npu 80°C B TeueHue
4 4. Tlocne oxnaxkmeHWs cMech moAamenadnBaT 10 pH>12 ¢ momomsio NaOH (1H). CMech sKcTparupyror
AXM (250 mix2). O0betMHEHHbIE OPraHUYECKUE CJIOW CyIIaT ¥ KOHIEHTPUPYIOT. [loaydeHHbIH ocTaToK 04H-
MIAIOT C TIOMOIIIBIO KOJIOHOYHOU XpoMaTtorpaduu Ha cunukarene (IXM:MeOH = 20:1) nns nomydeHust 8-6pom-
2,3,4,5-rerparunpoben3o[b]okcennH-5-aMrHa B BHIE TBepAOro BemiecTBa Oemoro meera (900 mr, Beixox: 75%).
NAP-MC (M+H-NH;)":225,1.

5. Cwunres N-(8-0pom-2,3,4,5-terparumpoben3o[b]okcenun-5-nmn)-5-(Tper-0yTmn)-1,3,4-okcannazon-2-
KapOOoKcaMua.
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B pactBop 8-0pom-2,3,4,5-teTparunpobenso[clokcennn-5-amuna (500 mr, 2,23 mmons, 1,0 skB.) B MO
(20 M) mobasisitoT S-TpeT-0yTHI-1,3,4-0KCanNa30-2-KapOokcunar kaius (557 mr, 2,68 mmons, 1,2 5kB.), HA-
TU (1,3 1, 3,35 mmodb, 1,5 3kB.) 1 TpudTmwiaMuH (863 mr, 6,69 MMoib, 3,0 3kB.). CMeCh IEPEMEIIHBAOT MPH KT
B TeueHue 2 4. PactBop paszbasisitor EtOAc (150 M) u npomsiBarot Bozoi (50 M u pacconom (2x50 mir). Op-
raanueckuid cioit cymar (Na,SO,), GUIBTPYIOT M KOHIIEHTPUPYIOT MOCPEACTBOM POTOpHOTO Hcnapureis. OcTa-
TOK OYHMINAIOT XpoMaTorpadueii ¢ odpamennoii pazoit (CH;CN/H,0 ¢ 0,05% NH;.H,O B xauecTBe OIBIKHON
(hazmr) TUTST TOJTy9EHUS N-(8-6pom-2,3,4,5-Tetparunpodenso[blokcenun-5-wmn)-5-(tper-0ytun)-1,3,4-
oKcanma3oi-2-kapookcamuna (210 mr, Beixoa: 30%) B BHIE TBEpJOTO BEIIECTBA CBETIIO-XKENTOro msera. OP-
MC (M+H)": 394,1.

6. Tlomyuenme 5S-(tper-OyTi)-N-(8-(2-((1-metnin-1H-nupazon-4-un)amMuHO ) IupUMUAIUH-4-11)-2,3,4,5-
terparuapoben3o[blokcenun-5-uin)-1,3,4-okcanuazon-2- Kap60KcaMI/1z1a.
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B cmecr  N-(8-0pom-2,3,4,5-terparunpobenso[blokcenun-5-mn)-5-(Tper-0ytmn)-1,3,4-okcaqua3on-2-
kapOokcamuaa (393 mr, 1,00 mmoins) u PinB-BPin (263 wmr, 1,1 mmons) B cyxom 1,4-nuoxcane (10 mix) B aTMoO-
cthepe N, mobasisitor KOAc (196 mr, 2,0 mmois) u Pd(dppf)Cl,DCM (81 mr, 0,1 MMoinb). CMech mepemMenin-
BatoT B atMocdepe N, mpu 100°C B Teuenme 2 4. [locme oxmaxneHus mobamistor 4-xmop-N-(1-metwmn-1H-
nupason-4-wn)mupuMuauH-2-amud (209 mr, 1,0 mmons), K,CO; (276 mr, 2,0 mmois) u HyO (2,5 mit). Cmech
nepemernuBaroT B atMocdepe N, mpu 100°C B Teuerne 2 4. [Tociie oximaaeHUsI CMECh KOHIICHTPUPYIOT M OYH-
MIAf0T KOJIOHOYHOHM XxpoMartorpadueii Ha crmkarene (JIXM/MeOH = 20:1) ans nomydenus: 5-(tpeT-0yTmi)-N-
(8-(2-((1-meTnn-1H-mmupazon-4-min)aMuHO ) TUpUMUINH-4-11)-2,3,4,5-TeTparuapobenso[b]okcenuH-5-wmn)-1,3,4-
oKcaamna3of-2-kapbokcaMuaa B BUAE TBEPAOTO BemiecTBa jkedroro 1Bera (50 wmr, Beixom: 21%). UOP-MC
(M+H)": 489,2. 'H-SIMP (400 MI';, CD;0D) &: 8,26 (d, J=5,2 'y, 1H), 7,82 (s, 1H), 7,69-7,64 (m, 2H), 7,51 (s,
1H), 7,29 (d, J=8,0 I'n, 1H), 7,02 (d, J=5,2 I'u, 1H), 5,35-5,32 (m, 1H), 4,14-4,10 (m, 1H), 3,83-3,80 (m, 1H),
3,76 (s, 3H), 2,00-1,98 (m, 4H), 1,36 (s, 9H).

IMpumep 39. Cunres S-(tper-bytmim)-N-(8-(2-((1-metnin-1H-mupa3zon-4-mir)aMuHO ) TUPAMHATAH-4-1T)-
2,3,4,5-terparuapobenso[blokcenun-5-mn)-1,2,4-okcaguazon-2-kapookcamuia (coequHenue 39).
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1. Cunre3 N-(8-0pom-2,3,4,5-terparunpoben3o[b]okcenun-5-mn)-5-(Tper-0ytmn)-1,2,4-okcaqua3on-2-
KapOOKcaMmua.
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Cunre3 N-(8-0pom-2,3,4,5-TeTparuapobenso| b]okcenuH-5-mn)-5-(Tpet-0yTimn)-1,2,4-okcaanason-3-

kapOokcamuna anamormdeH cuHredy  (R)-8-6pom-5-(5-(Tper-OyTmin)-1,2,4-okcannaszon-3-kapOoKcaMuIo)-
1,3,4,5-terparunpo-2H-6en30[ c]azenmu-2-kapbokcmiata B npumepe 2, Cnocobe 2, Drama 2. HeouwnrueHHBIN
MaTepual ouumarT xpomarorpadueii Ha cunukarene (I19:EtOAc = 3:1) ansg monmydenus N-(8-0pom-2,3,4,5-
teTparuapoben3o[blokcennH-5-un)-5-(TpeT-0yTHn)-1,2,4-okcaauason-2-kapbokcamuna (610 mr, Beixox: 85%) B
BHJIE TBEPJIOTO BEIIECTBA CBETIO-KeNTOT0 1eta. UDP-MC (M+H)": 394,1.

2. Tlonmydgenmwe 5-(tper-OyTmin)-N-(8-(2-((1-metun-1H-nmupazon-4-min)amMmuHo ) iupuMuInH-4-un)-2,3,4,5-
TeTparuapoden3o[bJokcenun-5-mn)-1,2,4-okcannazon-2-kapOokcamuia.
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39

B cmecr  N-(8-0pom-2,3,4,5-tetparuapoben3o|b]okcenun-5-umn)-5-(Tpet-0yTnn)-1,2,4-okcaama3on-2-
kapookcamuaa (135 mr, 0,34 mmons) u PinB-BPin (96 mr, 0,38 MMoib) B cyxoMm 1,4-muokcane (3 mir) B aTMO-
cdepe N, nobasnstor KOAc (68 wmr, 0,69 mmons) u Pd(dppf)Cl,-DCM (24 mr, 0,03 mmois). Cmech nepeMeru-
BaoT B atMocepe N, mpu 100°C B Teuenue 2 4. I[Tocme oxmaxkaeHus mnoOaBisioT 4-xmop-N-(1-metmn-1H-
nupazon-4-wn)mupuMuauH-2-amud (71 mr, 0,34 mmois), K,CO; (95 mr, 0,69 mmonsl) u H,O (0,8 mir). Cmechb
nepemernuBaroT B atMocdepe N, mpu 100°C B Teuenue 2 4. [Tociie oximaaeHUsI CMECh KOHIICHTPUPYIOT M OYH-
IAIOT ¢ TOMOLIBIO0 XpoMmarorpadun Ha cuimkarene (AXM:MeOH = 20:1) s noxyuenus S-(tper-0yTui)-N-(8-
(2-((1-meTnn-1H-nmpazon-4-mir)aMuHo )iupuMuIuH-4-11)-2,3,4,5-retparunpodenso[ b]okcenun-5-un)-1,2,4-
OKcaana3oi-2-kapOokcaMuaa B BHAE TBEPIOro BemiecTBa jkentoro meera (77 wr, Beixox: 46%). UOP-MC
(M+H)": 489,2. "H-SIMP (400 MI', CD;0D) &: 8,35 (d, J=5,2 T'i, 1H), 7,91 (s, 1H), 7,78-7,73 (m, 2H), 7,62 (s,
1H), 7,38 (d, J=8,4 ', 1H), 7,10 (d, J=5,6 I'u, 1H), 5,46-5,44 (m, 1H), 4,18-4,15 (m, 1H), 3,98-3,95 (m, 1H),
3,86 (s, 3H), 2,10-2,02 (m, 4H), 1,48 (s, 9H).

IIpumep 40. 5-(tper-Bytni)-N-(3-(2-((1-meTun- 1 H-nmupa3os-4-wmin)aMUHO ) TAPUMUTAH-4-11) -
6,7,8,9-terparuapo-SH-muknorenta[ ¢ Jmupuana-9-mn)- 1,3 ,4-okcaguazon-2-kapookcamuna (coequaenne 40).

H N-N
NW/( \
o)\ﬁ
X O

~-N
N /N\
| N/)\N/I;/N‘
H
40

1. CunTe3 3-xn0pUuKIorent-2-eH-1-oHa.

O 0
f {COCN, (1,2 3k}, TMS (1,0 21} ﬁ
O mvLoec, 30 mm <
B pactBop muknorenrasn-1,3-guona (20,0 r, 0,16 mons) u IM® (11,6 T, 0,16 monp) B JIXM (500 M) mpu
0°C mo kamssM nobaBisioT okcamwnxiopun (24,4 r, 0,19 mons). [Toce mepememmBanus mpu 0°C B TeueHue
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30 MUH peakIMOHHYI0 CMECh MPOMBIBAIOT BOI0H (3x500 mi). 3ateM BomHYIO (ha3y dKCTPArHpPyIOT JTUITHIOBBHIM
apupom (4x300 mi). O6weauaennble (azpl JIXM n nuaTrioBoro a¢upa cymat Hag MgSOy v KOHIICHTPUPYIOT
JUISL TIOJTyYeHHsT 3-XJIOPLUKIIOTeNT-2-¢H-1-0Ha (HEOYMIIEeHHbIH, 22,8 T, NpUMEHsEeTCs Ha CIEQYIOIIEM JTare) B
BUJIE MACIISIHUCTOM XKHUAKOCTU KopuuHeBoro nsetra. UOP-MC (M+H)+: 145,1.

2. CunTe3 2-1naHo-2-(3-0KCOUMKIIOrenT- | -eH- 1 -mn)aneraMua.

D O

o HzN
HaN J\,CN (2.0 3K} 0
Cl _
N

NaH (2.2 sk}, TME
0°C, 30 pom, wT, 30 noum
B pactBop 2-mmmanoaneramuzaa (26,9 r, 0,32 mons) 8 IM® (300 mur) ipu 0°C oxHO# moprineit 1o0aBiIsSOT
NaH (60% B munepansHOM Macne, 14,1 T, 0,35 mons). [Tocne nmepememmBanus npu 0°C B Teuenue 30 MuH 1m0
KaIIsiM J00aBIISIIOT PacTBOp 3-XJopiukiorenT-2-eH-1-oxa (22,8 r, 0,16 Monb) B JIM® (100 mi). Peakmonnyro
CMECh TIEPEeMEIINBAIOT NMPU KOMHATHON Temmeparype B TedeHue 30 mMuH, u JIM® ynaisioT npu MOHWKEHHOM
nasneHnn. OctaTok pacTBopstoT B Boze (350 mur). PacTBop nmpomebiBatoT atuianeTaTtoM (4x150 M), 1oBoAAT 10
pH 2-3 ¢ momomsio 3,0 H Bognoit HCl n skcrparupyror 10% MeOH/JIXM (6x300 mir). OObenMHEHHbIE IKC-
TpaKThl MOCienHux cymar Hax MgSO,; um KOHIEHTpUpYIOT. HeounIeHHbIH MPOIYKT OYWIIAIOT KOJOHOYHOW
xpomatorpadueir Ha cunmkarene (EtOAc/merponeiinwnii >¢up = 4:1) nmusg monydenus 2-mpaHo-2-(3-
OKCOIIMKJIOTENT- | -eH- 1 -mir)aneTaMuia B BUAC MaCIISTHUCTOM JKUIKOCTH JkenToro mBeta (22,0 T, Beixoa: 73% ms
aByX sTanos). UOP-MC (M+H)": 193,1.
3. Cunres 3,9-muokco-3,5,6,7,8,9-rekcarunpo-2H-nukmorental ¢ [mupuanH-4-kapOOHUTpPHIIA.
o O
HaN 2 NH
o e A (LS ax) - o

.
o

CN M@ 50°C, 44 CN

B pactBop 2-mmano-2-(3-okconukiorent-1-en-1-mn)aneramuna (22,0 r, 0,11 moms) B IM® (150 mi) mo
karmsM B Tedenne 0,5 4 goGasmsror JJMP-IMA (22,8 M, 0,17 Moinb). PeakimmoHHYI0 cMeCh MepeMemnBaoT
npu 50°C B TedyeHne 4 94 ¥ KOHIECHTPUPYIOT TPU TOHMKEHHOM JaBlieHUH. [10JIydeHHYI0 MACISHUCTYIO KHII-
KOCTh KOPHYHEBOTO IBeTa pacTBopstoT B BogHom NaOH (1,0 H, 200 mur), mpombiBaioT XJIopohopMoM
(5x150 mu) n mequrerno npu 0° C noaxucsitor HCI (6,0 H) o pH 2-3. Teproe BemecTBO KOPUYHEBOTO IIBETA
3,9-mmokco-3,5,6,7,8,9-rexcarunpo-2H-nuknorental ¢ |nupuana-4-xkapoonutpun (17,0 r, Beixox: 74%) cobupa-
10T QUIBTPOBAHHMEM 1 cymat B Bakyyme. UOP-MC (M+H)": 203,1. 'H-SIMP (400 MI'u, CDCl5) &: 8,16 (s, 1H),
3,17-3,14 (m, 2H), 2,77-2,74 (m, 2H), 2,04-2,00 (m, 2H), 1,90-1,87 (m, 2H).

4. Cunres 5,6,7,8-terparunpo-2H-uukiorental c[nupuans-3,9-1uona.

Q 0
iy . /NH
o A 50% KoHILH,S0, g
CN 140 %, 124

PactBop 3,9-muokco-3,5,6,7,8,9-rekcarunpo-2H-nmknorenral ¢ [mupumua-4-kapoouutpuna (17,0 T, 0,084 Mois)
B 50%-Hol KOHIIECHTpUPOBaHHOW cepHo kuciote (100 mir) nepememuBarot mpu 140°C B Teuenue 12 4. Peak-
UOHHYIO cMech MemieHHo npu 0°C HeltpanusyoT 50%-HbeiM rugpokcuaoM Hatpus 1o pH 7-8. Boxy ynansror
TPY MTOHKECHHOM J1aBieHuU. OCTaTOK PaCTBOPSIOT B TEILIOM XJopodopme, a HepaCTBOPUMOE TBEPIOE BEIECT-
BO yIAIA0T QuibTpoBaHneM. OMIbTpaT KOHIEHTPUPYIOT U OYHIIAIOT KOJIOHOYHON Xpomarorpadueil Ha crim-
karene (IXM/MeOH = 20:1) quis mosrydenus 5,6,7,8-rerparunpo-2H-muknorenTalcJnupuani-3,9-110Ha B BHIIE
TBEPJIOTO BEMECTBA XKeNToro mBeTa (9,5 T, Bexon: 63%). UOP-MC (M+H)": 178, 1.
5. Cunre3 9-amuHO0-2,5,6,7,8,9-rekcaruapo-3H-nuknorenTa| ¢ [nupuanH-3-oHa.
2 NH,
7N 08 (200 s, /NH
= O NBBH:]CN E3,U‘ 31{) o Q

T

i-ProH, 809C, 84
Cwmecs 5,6,7,8-terparunpo-2H-nmknorenral ¢ jnupunus-3,9-nuona (7,0 r, 39,5 mmons), NH,OAc (60,8 T,
790,0 mmonbe) u NaBH;CN (7,4 1, 118,5 mmons) B i-PrOH (150 mur) marpeBatot q0 80°C B TeueHue 8 4 U oxiia-
JJIAIOT JI0 KT. PacTBOp MPHMEHSIOT Ha clieayrolieM srane 6e3 ounctku. MOP-MC (M+H)': 179,2.
6. Cunre3 TpeT-0yTni-(3-okco-3,5,6,7,8,9-rekcaruapo-2H-niuxorenra[ ¢ jmupuana-9-min)kapbamara.
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NH NHBoc
7 WA Boc,0 (2.0 5x) / "NH
. [ o e, Q

eogH.NaHCO,/ TTE(1/1), kT, 61

B mpempinymmmii pacteop podaeistor NaHCO; (Bomusriit, S0 mut), TT'® (50 mur) 1 Boc,O (17,2 T, 79,0 MMoIs).
CMech niepeMenMBaloT NpH KT B TedeHue 6 4. [Tocie koHneHTpupoBanus u pasbasienust Bogoi (100 mir) cmech K-
tparupytoT JIXM (3x200 mur). OObenuHEHHBIE OpPTaHMYECKHE CIIOM TPOMBIBAIOT paccosiom (200 mur), cymar
(Na,SO,), puabTpyrOT U KOHIEHTPUPYIOT. HeounIeHHBIH NpOIyKT OYHINAIOT KOJIOHOYHOH XpoMaTorpaduei Ha
cumukarene (AXM/MeOH = 20:1) gns momydyeHums Tper-OyTmi-(3-okco-3,5,6,7,8,9-rexcaruapo-2H-
IUKJIOTeNTa[ C [mupuanH-9-nir)kapbamaTa B BHAE TBEPAOTO BEMIECTBA XKENTOro mBera (6,2 T, BRIXOA: 56% s
aByx stanos). UOP-MC (M+H)": 279,2. 'H-SIMP (400 M, CDCL) 8: 7,25 (s, 1H), 6,35 (s, 1H), 5,30 (brs,
1H), 2,65-2,63 (m, 2H), 1,86-1,76 (m, 4H), 1,45 (s, 9H), 1,39-1,35 (m, 2H).

7. Cunte3 9-((Tper-OyTokcukapOoHUI)aMuHO)-6,7,8,9-TeTparuapo-SH-nuknorenTalc|mupuana-3-
unTpudTOPMETAHCYITH(POHATA.

NHBoc NHBoc
#NH THO (L5 sk}, TOA (3.0 210) N
£ Y
0 Lo
= T0M., 0°C, 1u =,/ OTf

B pactBop Tper-0yTmin-(3-okco-3,5,6,7,8,9-rekcarnapo-2H-uuknorental c[nupumuH-9-nin)kapbamara (6,2 T,
22,3 mmoie) U TpudTIiIamuHa (6,8 T, 66,9 mMone) B JIXM (150 mur) mpu 0°C no kammsam gobasmsrotr THO (9,4 T,
33,5 mMoip). Cmech mepememnBaioT B TedyeHue 1 4. PactBop pasdaBisror Bogoi (150 Mi1) M 3KCTparupyroT
JAXM (2x200 mur). OObeIMHCHHBIC OPTaHIMYECKHIE CIIOU MPOMBIBAIOT paccosioM, cymat (Na,SOy4), QuibTpyroT u
KOHIIEHTPUPYIOT. HeodnImeHHbIi MPOAYKT OYUINAIOT KOJIOHOYHOM XpoMaTorpadueit Ha cuiukaresne (eTpoiei-
Helid 2pup/MeOH=4:1) nns mnonyuenus 9-((Tper-OyTokcukapOOHUIT)aMUHO)-6,7,8,9-TeTparuapo-5H-
UKJIoTenTa[ c |[MupuInH-3 -IITpUPTOPMETAHCYTb(POHATA B BHIC TBEPIOTO BEIIECTBA KENATOTro IBeTa (5,7 T, BBI-
xom: 63%). UDP-MC (M+H)™: 411,1.

8. Cunres Tper-0yTmi-(3-(1-aTokcuBrHmN)-6,7,8,9-TeTparunpo-SH-uknorenTa| ¢ nupuauH-9-mi)kapoamara.

NHBoc

=]
m\ rO\ﬂ/ k) (2,0 3K} mOJ

o oTf

Pd{QAc) (0,1 2}, JTDEIL (04 a5}
T34 (3.0 35), TME,70 °C. 241
repMeTHI A npebupra
Cmech 9-((Tper-OyTOKCHKapOOHIII)aMHHO)-6,7,8,9-TeTparuapo-SH-iuknorenTalcnupunun-3-
unrpudpropmerancyiabponara (2,4 r, 5,85 mmonnb), TpudyTmi(1-3TokcuBuHmI)cTanHata (4,3 r, 11,7 MMonb),
tpudTHnamuna (1,8 v, 17,6 mmons), PA(OAc), (131 mr, 0,58 Mmmoinp) u JJODIT (903 mr, 2,34 mmonb) B 50 M
JAM® nepememmuBaroT B atMocdepe azota mpu 70°C B TedeHue 2 4 B repMeTHIHON mpodupke. Cmech pa3bdaB-
ot EtOAc (200 min) n mpombiBatoT Bozoit (3x100 mi). Opranmdeckyto ¢asy cymar ¢ Na,SO4 n KOHIEHTpH-
pytoT. HeouuineHHBIH NPOAYKT OYMINAIOT KOJOHOYHOH Xpomartorpaduei Ha crinkarene (TeTpoJieHHBIN
3¢up/EtOAc = 4:1) JUTSE TOJTy9EHUS TpeT-0yTri-(3-(1-aTokcuBuHMN )-6,7,8,9-TeTparnapo-SH-
IUKJIOTeNTa[ ¢ [mupuauH-9-nir)kapbamaTa B BHJIE TBEpAOTo BemecTBa sxenroro nsera (1,0 r, Berxox: 51%). MOP-
MC (M+H)": 333,2.
9. Cunres 1-(9-amuno0-6,7,8,9-TeTparunpo-SH-mmknorenral ¢ [mupuanH-3-um)3tas- 1 -oHa.

I‘llHBoc NH»
N
mo__/ 6M HCl (2.0 319 7N
= _— - =
TT, kT, 4 4 o

B pactBop Tper-OyTuin-(3-(1-3TokcuBHHMN)-6,7,8,9-TeTparuapo-SH-nmknorental ¢ JmupuanH-9-mn)kapbamara
(1,0, 3,0 mmons) B TT® (30 M) mo karumsim mobasisitor HCI (1 mut, 6,0 MMoits). CMech mepeMenmBaroT MPH KT
B Teuenue | 4. PacTBOp MpUMEHSIOT Ha cleyronieM sTane 6e3 ounctku. UDP-MC (M+H)': 205,1.

10. Cunres tper-OyTmi-(3-aneruin-6,7,8,9-rerparuapo-SH-unknorenral ¢ Jnupuans-9-ni)kapbamara.

NH 2 NHBoc
2 f::l Boc,O (2,0 2k} 4 l;.l

- e

F o

BoTH.NaHC O TT#{1/1}, KT, 6 4

Cunre3 Tper-0yTun-(3-ametni-6,7,8,9-rerparuapo-SH-uknorenrta| ¢ |nupuauH-9-mn)kapbamMara aHaJIOTH-
YeH CHUHTE3Y TpeT-0yTmi-(3-okco-3,5,6,7,8,9-rekcarunpo-2H-nmknorenra[ c jnupunns-9-mn)kapdbamata (mpumep
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40, srarn 6). HeounmieHHBIH NMPOAYKT OYMINAIOT KOJIOHOYHOH XpomaTorpaduei Ha cuimkaresne (IETpoJeHHBIN
3¢up/EtOAc = 4:1) mis momyuyenus TpeT-OyTmi-(3-ametmi-6,7,8,9-rerparuapo-SH-uknorenta| c|mupuaua-9-
min)kapbamara B BHZIE TBEPIOTO BemlecTBa xenToro Isera (550 mr, Bexox: 60% mms aByx stamoB). UOP-MC
(M+H)": 305,2. 'H-SIMP (400 MI'u, CDCl5) &: 8,54 (s, 1H), 7,78 (s, 1H), 4,99-4,97 (m, 2H), 2,91-2,90 (m, 2H),
2,70 (s, 3H), 1,94-1,74 (m, 4H), 1,62-1,60 (m, 2H), 1,45 (s, 9H).

11. Cunte3 tper-0yTri-(3-(3-auMeTniIaMIHO )akpritom)-6,7,8,9-retparunpo-SH-niukmorenTal ¢ [mupuanH-
9-nun)kapbamara.

NHBoc NHEBoc r[]
/";IJ £ | =~
o TME-TMA o

[ — TN
O
100 °C, 24 S

PactBop Tper-OyTun-(3-auetuin-6,7,8,9-rerparnapo-5SH-muxiorental ¢ mupuann-9-un)kapdbamara (550 wr,
1,8 mmonb) B AM®-JIMA (10 mi) nepememmBarot npu 100°C B Teuenue 2 4. [locie KOHIEHTpUPOBaHUS He-
OYUINICHHBIN MPOAYKT OYHUINAIOT XpoMartorpadueii ¢ odpamennoii ¢aszoir (CH;CN/0,05% NH;.H,O B Boze) s
HOJIy4EHUs TpeT-0yTHi-(3-(3-aumeTnnamuHo Jakpuiionn)-6,7,8,9-rerparuapo-SH-unknorenral ¢ Jnupuaus-9-
un)kap6amara (380 mr, Bexox: 61%). UOP-MC (M+H)": 360,2.

12. Cunte3 1-(1-metnin-1H-mmupazon-4-un)ryanuinH THAPOXIIOPHIA.

N
/@h NCMH; (1.3 56, komn, HCL, qeoscan, 100 °C, 127 AH2 /f;/‘ﬂ_,' nHE!
Hal e - HN)‘\N

B pactBop 1-metun-1H-nupazon-4-amuna (500 mr, 5 mmons, 1,0 3kB.) B quokcane (10 mMi1) 100aBisIOT IuU-
anamun (273 r, 6,5 mmous, 1,3 9kB.) u koHu. HCI (1 mur). Peakunonnyto cmech nepemermsarot npu 100°C B
TeueHne 12 4. PacTBopuTens ynassioT NPH NOHIKCHHOM JaBiieHHH. OCTaTOK KPUCTAJUIN3YIOT U3 COPACTBOPHU-
tenst MeOH u Et,0. 1-(1-metnn-1H-nmupazon-4-wn)ryanuaua rugpoxiaopun (600 mr, Bexon: 55%) momydaioT B
BUJIC TBEPIOTO BemlecTBa xentoro msera. UIP-MC (M+H)+: 140,1. '"H-IMP (400 MI'y, CD;0D) o: 7,78 (s,
1H), 7,48 (s, 1H), 3,91 (s, 3H).

13. Cunte3 tper-OyTmi-(3-(2-((1-metnin-1H-nupazon-4-ui)aMuHO TUpUMUAIUH-4-111)-6,7,8,9-TeTparuapo-
SH-nukmorenTal c[mupuanH-9-ni)kapoamara.

NHBoC | b "NN
N N. HN nHCl
o | (4,0 36)

KoCOj (8.0 )
0 T3A (8.0 3)

EtGH, 90 °C, 129

Cwmech 1-(1-metmn-1H-mupazon-4-un)ryanuaud rugpoxiopuna (588 wr, 4,23 mmons), K,CO; (1,2 1,
8,46 Mmmonb) U TpudTIIaMuHA (855 mr, 8,46 mmons) B EtOH (10 M) mepeMemmBarOT pu KT B TeueHue 1 4, 3a-
TeM J00aBIAIOT TpeT-0yThi-(3-(3-muMeTrIaMuHO )akpuiioni)-6,7,8,9-rerparuapo-SH-uknorenTa| ¢ [mupuiuH-
9-um)kapbamar (380 mr, 1,06 MMoIb), 1 cMech HarpeBatoT 10 90°C B Teuenune 12 4. [Tocne KOHIEHTPUPOBAHUS
HCOYHIICHHBIA MPoAyKT ouniiaroT BOXKX ¢ obpamennoit dazoit (CH;CN/0,05% NH;.H,O B Bozme) mist moiy-
4eHUs tpeT-0yTHi-(3-(2-((1-metmn-1H-nupason-4-wmt)amMiHo )nupuMuanH-4-mi)-6,7,8,9-rerparnapo-5SH-
nuknorentalcJnupunua-9-un)kap6amata (240 Mr, BeIxom: 52%). UDP-MC (M+H)': 436,2. 'H-SIMP (400 M1,
CDCly) &: 8,57 (s, 1H), 8,50 (d, J=5,2 I'y, 1H), 8,08 (s, 1H), 7,85 (s, 1H), 7,66 (d, J=5,6 I', 1H), 7,60 (s, 1H),
6,92 (s, 1H), 5,00 (br, 2H), 3,92 (s, 3H), 2,97-2,90 (m, 2H), 2,01-1,82 (m, 5H), 1,51-1,46 (m, 10H).

14. Cuntes 3-(2-((1-mertunn-1H-nupazon-4-min)aMuHO ) HTUpUMUINH-4-11)-6,7,8,9-TeTparunpo-SH-
nuKIIorenTal c|nupuaInH-9-aMmuHa.

= N .___N~
N'?L\H/E‘*/NH

B pactBop Ttper-Oytmi-3-(2-((1-meruin-1H-nupazon-4-nin)amuHo ) mupuMuuH-4-1mi)-6,7,8,9-retparuapo-
SH-umknorenta[c[mupuaun-9-amuna (240 mr, 0,55 mMons) B IXM (5 mu) go6asnsror TOY (5 mu). Cmeck me-
pememmBaroT npu KT B TedeHue 1 4. [Tocne koHneHTpupoBanus ocratok noanienaynsatoT NaHCO; (BoaHBIM) 1
skctparupyor XM (3x30 mi), cymar U KOHICHTpUPYIOT s monyderus 3-(2-((1-merwn-1H-mmmpazon-4-
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WJT)aMUHO ) TUPUMUANH-4-11)-6,7,8,9-Terparuapo-SH-nuknorenra[ ¢ JnupuanH-9-aMuHa B BUJIE TBEPIOTO Bellle-
ctBa xexnroro ngera (170 mr, BeIxox: 92%, npuMeHsIeTCs Ha CIIETyIONIeM dTare 0e3 JONOIHUTEIEHON OYHCTKH).
HD3P-MC (M+H)": 336,2.

15. Cwunres  5-(tper-0ytnn)-N-(3-(2-((1-metun- 1 H-mupazon-4-wmin)aMuHO ) TupUMHAIAH-4-11)-6,7,8,9-
teTparuapo-SH-muknorenTal ¢ jnupunua-9-nn)-1,3,4-oxcaguazon-2-kapookcamuna (I-IM_29).

N-N
Koo I
j‘\’f‘o)\é (1,5 31}
O
HATU (2.0 ax), T3A (2,0 a5}

=N DOt 34
/L;%N-,
M

B pacrBop 3-(2-((1-merun-1H-nupazon-4-min)aMuHO ) IUpUMUINH-4-11)-6,7,8,9-TeTparunpo-SH-
ukstorental ¢ Jmupuana-9-amuna (80 mr, 0,24 Mmmois) n TpuaTIIIamMuHa (49 mr, 0,48 MMoib) B IXM (5 mir) nobas-
nsror HATU (182 wr, 0,48 mmonb) u 5-(tpet-OyTin)-1,3,4-okcamnazon-2-kapookennata kamws (75 mr, 0,36 MMOITB).
CMech MepeMeInnBaT MpH KT B TeueHue 3 4. 3ateM m00aBisrotT Boxy (30 mir), u cMech dkctparupyot XM
(2x50 mir). OOBeHEHHBIE OPraHUYECKHE CIION CyIIAaT M KOHIECHTPUPYIOT. HeounIieHHbIH TPOIYKT OYUIIAIOT
KOJIOHOYHOM Xpomarorpadueit Ha cunmkarene (JJXM/MeOH = 10:1) mia momydennst 5-(tpet-OyTemn)-N-(3-(2-
((1-meTun-1H-nmupazon-4-mr)aMuHO ) TUpUMHINH-4-11)-6,7,8,9-TeTparuapo-SH-nuknorenta[ ¢ nupuauH-9-w) -
1,3,4-okcaanazon-2-kapOoKcaMuaa B BAIE TBEPAOTO BeliecTBa xentoro nsera (60 mr, Beixox: 51%). MOP-MC
(M+H)": 487,9. "H-IMP (400 MI't;, CD;0D) &: 8,52 (s, 1H), 8,49 (d, J=5,2 T'u, 1H), 8,22 (s, 1H), 7,97 (s, 1H),
7,66 (s, 1H), 7,54 (d, J=5,2 ', 1H), 5,47-5,45 (m, 1H), 3,90 (s, 3H), 3,08-3,06 (m, 2H), 2,13-1,98 (m, 5H), 1,51-
1,49 (m, 10H).

Mpumep 41. (R)-5-(tper-bytnn)-N-(3-(2-((1-metnn-1H-nnpazon-4-mir)amuHo )iupuMuauH-4-1i)-6,7,8,9-
teTparuapo-SH-uknorenTa[ ¢ jnupunun-9-mn)- 1,3,4-oxcanguazon-2-kapookcamuia (coequaenue 41).
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S5-(rper-bytmn)-N-(3-(2-((1-meTun-1H-mupazon-4-u)aMuHO ) TupUMUARH-4-1101)-6,7,8,9-TeTparunpo-5SH-
uKorenTa| ¢ JmupuauH-9-mn)-1,3,4-okcamquazon-2-kapookcamun (216 mr, 0,44 MMOIb) MOABEPrarOT pasjcie-
Huro ¢ nomorbio xupansHoii COX (CHIRALPAK AS-H 30x250 MM, 5 mkMm; copactBopurens: 20% mMeTaHOoI
+0,1% DA B CO2 (ckopocts noroka: 100 r/mun); npotuBonasinenue B cucreme: 120 bap) mist nomyuenns (R)-
5-(tpeT-0yTmir)-N-(3-(2-((1-meTun-1 H-nmupa3o-4-mir)aMuHO ) TUPUMHUANH-4-11)-6,7,8,9-TeTparuapo-5SH-
UKIIoTenTa| ¢ JmupuauH-9-nin)-1,3,4-oxcanuazon-2-kapookcamuna (93 mr, Beixon: 43%) B BHIE TBEPIOTO BeIlIe-
ctBa Genoro neera. UOP-MC (M+H)": 488,1. 'H-sIMP (400 MI'u, CD;0D) o: ppm 8,52 (s, 1H), 8,49 (d, J=5,1
I'm, 1H), 8,22 (s, 1H), 7,97 (s, 1H), 7,65 (s, 1H), 7,55 (d, J=5,0 'y, 1 H), 5,46 (br d, J=9.5 ', 1 H), 3,90 (s, 3H),
3,07 (br t, J=4,4 T'n, 2H), 2,12 (br d, J=8.8 Hz, 2H), 1,91 - 2,05 (m, 3H), 1,44 - 1,57 (m, 10H).

IIpumep 42. (R)-5-(tpet-Bytnn)-N-(3-(2-((1-metun-1H-nmupazon-4-mi)aMuHO ) TupuMuInH-4-11)-6,7,8,9-
terparuapo-SH-muknorenta| ¢ lmupuana-9-mn)-1,2,4-okcaguazon-3-kapookcamun (coemunenue 42a) u (S)-5-
(rper-0ytnn)-N-(3-(2-((1-meTmi-1H-nupaszon-4-un)aMuHo ) nupuMuInH-4-11)-6,7,8,9-retparunpo-SH-
nuKIorenTa| ¢ JmupuauH-9-mi)- 1,2, ,4-okcanuazon-3-kapookcamus (coenuuerue 42b).
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42a 42b
1. CuHres 5-(tpet-0yTHri)-N-(3-(2-((1-meTnn- 1 H-upazon-4-uin)aMuHO ) TupuMUAIHH-4-11)-6,7,8,9-
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teTparuapo-SH-uknorenTal ¢ Jiupunua-9-mn)-1,2,4-okcaqua3on-3-kapookcamMua.
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Cunres  5-(tper-Oytumim)-N-(3-(2-((1-meTnn-1H-nmpazon-4-wt)amuHo )nupuMutnH-4-1m)-6,7,8,9-Terparuapo-
SH-muxmorenral ¢ Jmupuana-9-min)-1,2,4-okcagnazon-3-kapOoKcaMuaa aHaAJIOTHYEeH CUHTEe3y S-(Tper-OyTwir)-N-
(3-(2-((1-metwmn- 1 H-ntmpa3zomn-4-w1)aMAHO ) TUPUMHUTUH-4-11)-6,7,8,9-TeTparuapo-SH-nuknorenTa| ¢ jmupuuH-
9-mn)-1,3,4-okcannazon-2-kapookcamuna (npumep 40, stan 15). OuibTpaT OYMIIAIOT KOJIOHOYHOH XpOMAaTo-
rpadueit Ha cumnkarene (IXM/MeOH = 10:1) s nonyuenns S-(tper-0ytuin)-N-(3-(2-((1-merun-1H-nmpazon-
4-¥T)aMUHO ) TUPUMUTHH-4-171)-6,7,8,9-TeTparuapo-SH-nuknorental ¢ [mupuaua-9-wmn)-1,2 ,4-oxkcaanaszon-
3-kapGoKcaMmIa B BHJIE TBEPIOTO BEIIECTBA JKENTOro msera (55 mr, BeIxom: 47%). UAP-MC (M+H)": 487,9. 'H-
SIMP (400 MI'y, CD;0D) &: 8,50 (s, 1H), 8,49 (d, J=5,6 I'n, 1H), 8,21 (s, 1H), 7,97 (s, 1H), 7,66 (s, 1H), 7,54 (d,
J=5,2 T, 1H), 5,49-5,47 (m, 1H), 3,90 (s, 3H), 3,08-3,06 (m, 2H), 2,12-1,97 (m, 5H), 1,52-1,50 (m, 10H).

2. Cunres (R)-5-(tpet-6ytim)-N-(3-(2-((1-metmn- 1 H-mmupa3zon-4-wmm)aMuHO ) TUpUMHAIH-4-11)-6,7,8,9-
terparunpo-SH-mxmorenta[c|mupuana-9-nn)-1,2 ,4-okcanuazon-3-kapbokcamuna (I-IM _31) u (S)-5-(tper-OyTimm)-
N-(3-(2-((1-meTnn-1 H-upazon-4-min)aMuHO )ITMpUMUITUH-4-1101)-6,7,8,9-TeTparuapo-5S H-nmknorental ¢ [ mupuanH-9-
n)-1,2,4-okcaaua3on-3-kapookcamua (coequaeHue 42).
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5-(tper-byrnm)-N-(3-(2-((1-metun-1H-mmpazon-4-nm)amMmuso ) mupumMuans-4-un)-6,7,8,9-rerparnapo-5SH-
mukIorenta| ¢ [mupuanH-9-mn)- 1,2 4-okcamuazon-3-kapookcamun (40 mr, 0,08 MMOJB) MOABEPralOT Pa3ACICHUIO C
nomonpio xupasHoit COX (CHIRALPAK AS-H 30x250 MM, 5 MkM; copactBoputeins: 30% metanon + 0,1% JIDA
B CO, (cxopocts notoka: 100 r/muH); npotrBoxasieHue B cucteme: 120 bap) st nomyuenns (R)-5-(tper-Oyrwim)-N-
(3-(2-((1-metnn-1H-nmupazon-4-wmwr)aMuHO )IupUMUITH-4-1)-6,7,8,9-Terparunpo-SH-1mknorental ¢ Jnupuans-9-umn)-
1,2,4-oxcammazon-3-kapookcamuaa (11 mr, Bexom: 27%) u (S)-5-(tper-Oytmm)-N-(3-(2-((1-mernn-1H-mupazon-4-
WI)aMHUHO )TUPUMUINH-4-1)-6,7,8,9-TeTparuapo-5SH-nuknorental c [nupuaun-9-min)-1,2,4-oxcaanazon-3-
kap6oxcamuza (10 mr, BeIxo: 26%) B BiIE TBEPIBIX BEIIECTB OEJIOTO IBETA.

(R): IDP-MC (M+H)": 488,1. 'H-SIMP (400 MI', CD;0OD) &: 8,51 (s, 1H), 8,49 (s, 1H), 8,22 (s, 1H),
7,97 (s, 1H), 7,65 (s, 1H), 7,55 (d, J=5,1 I'y, 1H), 5,48 (br d, J=9,3 T'u, 1H), 3,90 (s, 3H), 3,01 - 3,11 (m, 2H),
1,90 -2,14 (m, 5H), 1,50 - 1,53 (m, 9H).

(S): UDP-MC (M+H)": 488,1. "H-SIMP (400 MI'ti, CD;0D) &: 8,50 - 8,51 (m, 1H), 8,48 (s, 1H), 8,21 (s, 1
H), 7,96 (s, 1H), 7,65 (s, 1H), 7,53- 7,56 (m, 1H), 5,47 (br d, J=9,5 I'n, 1H), 3,89 (s, 3H), 3,02 - 3,13 (m, 2H),
1,91 - 2,16 (m, 5H), 1,50 - 1,52 (m, 10H).

Mpumep 43. 1-(tpet-ByTtnn)-N-(3-(2-((1-metnn-1H-nupazon-4-un)amMuHo ) mupuana-4-mi)-6,7,8,9-
tetparuapo-SH-uknorenTal ¢ Jnupunun-9-mn)-1H-1,2,3-tpuazon-4-xkapookcamun (coenuueHue 43).

: N\ZNN%
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43
1. Cunre3 tper-0yTni-(3-(2-xaopnupuanna-4-mn)-6,7,8,9-rerparuapo-5H-uukiorenralc]nupuguH-
9-mm)kapbamara.
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Cunre3  Tper-O0yTnia-(3-(2-xaopnupuaun-4-mn)-6,7,8,9-rerparuapo-SH-nuknorentalclnupuaus-9-
wi)kapbamara aHaJIOTHYEH CHUHTE3y TpeT-OyTii-1-(5-(tper-0ytnin)-1,2,4-okcanuazon-3-kapbokcamuao)-7-(2-
((1-metmin-1H-nupa3o:n-4-wmm)aMuHO )IUpMHUIUH-4-11)-4,5-nurunpo- 1 H-6enso[ d]azenune-3(2H)-kapOokcunaTa
(mpumep 1, sran 12). HeounieHHBIH NPOAYKT OYMINAIOT Xpomarorpadueldl Ha CHIMKarene (MeTpoJeHHbIH
3¢up/EtOAc=3:1) nmna nonydenus TpeT-OyTmi-(3-(2-xnopnupunun-4-mn)-6,7,8,9-rerparuapo-SH-
IUKJIorenTal c[mupuauH-9-mn)kapbamara B BUIE TBEpJOro BemiecTa xkenroro mnsera (170 mr, Beixox: 42%).
HD3P-MC (M+H)": 374,2.

2. Cunte3 tpet-0yTnin-(3-(2-((1-metmn-1H-mupa3zon-4-nin)amMuHo ) iupuanH-4-un)-6,7,8,9-retparnapo-5SH-
nuKIorenTal c|mupuanH-9-mn)kapbamara.
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CuHrte3 TpeT-0yTii-(3-(2-((1-meTmn- 1 H-nupazon-4-wmwi)aMuno \iupuanH-4-mn)-6,7,8,9-tetparuapo-SH-

muKorenTacjnupuanH-9-un)kapbamara  aHamorudeHn  cuHTedy  (R)-(2-(2-((1-meTun-1H-mupason-4-
WJT)aMUHO ) MpuaAnH-4-1)-6,7,8,9-TeTparunpo-SH-6en30[ 7 Jannynen-5-nn)kapdbamara (mpumep 35, stam 2). Heoun-
MIEHHBIN TPOYKT OYHINAIOT KOJOHOUYHOU XpoMaTorpadueit Ha crumkarene (II9/EtOAc =1:1) mnst moydeHus TpeT-
OoyTri-(3-(2-((1-meTwn- 1 H-nmupazon-4-wm)amMuHo ) iupuauH-4-1n)-6,7,8,9-retparuapo-SH-uksorenTa[ ¢ [mupuauH-9-
ym)kapGamaTa B BUJIE TBEPJIOTO BEMIECTBA skenToro mseTa (140 mr, Berxom: 71%). UOP-MC (M+H): 435 2.

3. Cunre3z (3-(2-((1-metun-1H-nupazon-4-un)amuHo)nupuann-4-un)-6,7,8,9-rerparuapo-SH-
uuKJorenTalclnupuauH-9-aMuHa.
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Cunre3s (3-(2-((1—MCTI/IH—1H-HI/IpaSOH-4—I/IJI)aMI/IHO)HI/IpI/IZ[I/IH—4—I/IH)-6,7,8,9-TCTpaFI/I,Z[p0—5H-
LUKJIOTeNTa[C|[MUpUINH-9-aMHa ~ aHajiormdeH cuHTe3y  S-(Tper-0yTni)-N-(7-(2-((1-merun-1H-nupazon-4-
WJT)aMUHO ) TUPUMUINH-4-11)-2,3,4,5-TeTparunpo- 1 H-6en3o[d]azenun-1-mn)-1,2,4-okcaguason-3-kapbokamuia
(mpumep 1, srtanm 13). Heoummennsiii npoaykt (3-(2-((1-merun-1H-nupason-4-ua)aMuHO )IUPUIHH-4-1I1)-
6,7,8,9-rerparunpo-SH-nuknorentalcJnupuanH-9-aMuH NOIy4eH B BHJE TBEPAOIO BEILECTBA KENTOrO ILIBETa
(100 wmr, BEIXOI: 94%). UDP-MC (M+H)': 335,2.

4. Cunre3 1-(tper-0ytmm)-N-(3-(2-((1-meTun-1H-nupazon-4-nn)amuno)nupuans-4-nn)-6,7,8,9-
TCTpaFI/I,Z[pO-5H—I_II/IKHOFGHT3.[C]HI/IpI/I,I[I/IH—9-I/IJI)-lH 1,2,3-tpuazon-4-kapbokcamMua.
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Cunre3 1-(tper-0yTtmin)-N-(3-(2-((1-metnn-1H-nupazon-4-min)amuHo )mupuuH-4-1mn)-6,7,8,9-rerparunpo-
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SH-muxmorenta[ ¢ Jmupuana-9-mn)-1H-1,2,3-rpuazon-4-kapOokcamuaa aHaJoOrn4eH cuHTe3ly S-(Tper-OyTwir)-N-
(3-(2-((1-metwmn-1 H-ntmpa3zomn-4-w1)aMuHO )HTUPUMHUTUH-4-11)-6,7,8,9-TeTparuapo-SH-nukorenTa| ¢ jmupuuH-
9-un)-1,3,4-oxcaamnaszon-2-kapookcamuaa B npumepe 40, Jrane 15. HeounmeHHBIH TPOAYKT OYHIIAIOT XpOMa-
torpapueii Ha cunukarene (JAXM/MeOH = 15:1) mna momyuenust 1-(tper-Oytmm)-N-(3-(2-((1-meTwmn-1H-
MUPa30J1-4-WT)aMUHO )TUPUIUH-4-11)-6,7,8,9-TeTparuapo-SH-muknorenta| ¢ jmupuana-9-un)-1H-1,2,3-tpuazon-
4-xapbokcaMuia B BUJE TBEPIOTO BENIECTBA KeTOro 1BeTa (46 mr, BhIxod: 32%). UDP-MC (M+H)": 486,3.
'H-SIMP (400 MTI'u, CD;0D) &: 8,53-8,49 (m, 2H), 8,16 (d, J=5,2 I'u, 1H), 7,92 (s, 1H), 7,69 (s, 1H), 7,51 (s,
1H), 7,20-7,17 (m, 2H), 5,45-5,43 (m, 1H), 3,89 (s, 3H), 3,08-3,06 (m, 2H), 2,14-2,00 (m, 5H), 1,74 (s, 9H),
1,59-1,50 (m, 1H).

[Tpumepsnr 44-154.

Crnenyromue COeAMHEHIUS CHHTE3UPOBAHBI COTJIACHO METOAMKAM, aHAJIOTHYHBIM METOIMKAMH, OTIMCAHHBIM

B npumepax 1-43.

Coeqn | XuMuueckne Ha3BaHue CrpoeHue IH-AMP u MC

HeHle

Ne

44 (S)-5-(tper-Oytmn)-N-(7-(2- H N-O XKXMC: Rt 0,89 mun, m/z 488,00. 'H-
((1-metnr-1H-mapason-4- | HN N%N)‘é SIMP (400 MI'r, METAHOJI-d,)5: 8,38
WJT)aMUHO ) THPUM U H-4 - O (d,J=5,27Tn, 1H), 7,83 - 8,04 (m, 3H),
wi)-2,3,4,5-rerparuapo-1H- 7,64 (s, 1H), 7,47 (d, J =797 T'y, 1H),
6en3o|d]|azenun-1-mn)- SN _N 7,19 (s, 1H), 5,34 (d, J = 6,46 T'n, 1H),
1,2,4-okcannaszomn-3- | N/)\NL/\N~ 3,89 (s, 3H), 2,81 - 3,28 (m, 6H), 1,43 -
KapOOKcaMuT H 1,54 (m, 9H).

45 (R)-5-(tper-O6ytmm)-N-(7-(2- KXMC: Rt = 0,89 mun, m/z 488,00. 'H-
((1-merun-1H-nmpasoin-4- SIMP (400 MI';, METAHOJI-d4)5: 8,32
WJT)aMAHO )IUPUMHUIAH-4 - - 8,46 (m, 1H), 7,89 - 8,05 (m, 3H), 7,64
nn)-2,3,4,5-rerparuapo-1H- (s, 1H), 7,48 (d, 1 =7,97 I'n;, 1H), 7,19
Genso[d]azenmu-1-mi)- (d,J=533Tm, 1H), 534 (d, ] =6,46
1,2,4-oxcauazon-3- I'm, 1H), 3,89 (s, 3H), 2,91 - 3,28 (m,
KapOOKcaMuT 6H), 1,45 - 1,55 (m, 9H).

46 5-(rper-OyTwn)-N-(3-(2- TH-SIMP (400 MI'm, CD;0OD)3: 8,28-
rujipokeuy TN )-7-(2-((1- 8,26 (m, 1H), 7,85-7,76 (m, 3H), 7,52
MeTmi- | H-tmpazon-4- (s, 1H), 7,40-7,37 (m, 1H), 7,08-7,05
WJT)aMAHO )IHPUMHUANH-4 - (m, 1H), 5,15-5,12 (m, 1H), 3,77 (s,
wn)-2,3,4,5-rerparuapo-1H- 3H), 3,65-3,62 (m, 2H), 3,14-3,12 (m,
6enzold]azenun-1-mi)- 2H), 2,94-2.91 (m, 2H), 2,74-2,65 (m,
1,3,4-okcannaszomn-2- 3H), 2,61-2,57 (m, 1H), 1,34 (s, 9H).
KapGoKcamMut HUBP-MC M+H)" 532.3.
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47

5-(rper-6yTma)-N-(7-(2-((1-

TH_AMP (400 MTu, CD30D)s: 8,41

O
Metmi- 1 H-mmpazon-4- @d, J =5,6I'y, 1H), 7,99-7,93 (m, 3H),
WJI)aMUHO )TUPUMU/IHH-4- 7,65 (s, 1H), 7,56 (d, J = 7,6 'y, 1H),
Wi1)-3-(MEeTHICY TLGOHMII)- 7,16 d, J = 5,2 'y, 1H), 5,47-5,45 (m,
2,3.4,5-rerparunpo-1H- 1H), 4,00-3,95 (m, 1H), 3,90 (s, 3H),
Genzo|d]azenun-1-mn)- SN LN_ 3,82-3,78 (m, 1H), 3,65-3,61 (m, 1H),
1,3,4-okcauason-2- 3,44-3,37 (m, 2H), 3,22-3,17 (m, 1H),
kapOoKcaMul 2,90 (s, 3H), 1,47 (s, 9H). HIP-MC
(M+H)*: 566,2.

48 S-(rper-6yTmin)-N-(7-(2- o TH-SIMP (400 MI'1;, CD;0D)3: 8,29 (d,
((1-meTmn-1H-mapazon-4- /{‘ . '\;’w J=52Tm, 1H), 7,85-7,80 (m, 3H), 7,52
WJI)aMAHO )ITUP UMY/ H-4 - TI/‘\O (s, IH),7,41(d,1=8,0Tn, 1H), 7,08 (d,
nin)-3-(okceTan-3-mi)- © J =48 TI'm, 1H), 5,16-5,15 (m, 1H),
2,3,4,5-rerparuapo-1H- 4,62-4,58 (m, 3H), 4,55-4,51 (m, 1H),
Genzo|d]azenun-1-mn)- N —N 3,78 (s, 3H), 3,70-3,66 (m, 1H), 3,20-
1,3,4-oxcanmnazon-2- | N/ l}|/Q/N_ 3,15 (m, 1H), 2,98-2,93 (m, 1H), 2,88-
kapOoKcaMuJl 2,83 (m, 1H), 2,70-2,66 (m, 1H), 2,47-

2,44 (m, 1H), 2,35-2,29 (m, 1H), 1,35
(s, 9H). UDP-MC (M+H)*: 544,3.

49 5-(tper-6ytun)-N-(7-2-((1- | o TH-SIMP (400 MI'm, CD;0D)3: 8,39 (d,
MeTwI- 1 H-nmpasoin-4- \:z‘ . ";’w J=561u, 1H), 7,96 (s, 1H), 7,94 (dd, J
WJT)aMAHO JTUPAMUIHH-4- \g/ko =8,0,2,0Tm, 1H), 7,89 (s, 1H), 7.64 (s,
win)-3-(rerparuapodypan-3- 1H), 7,51 (4, J=8,0 ', 1H), 7,18 (d, J
wn)-2,3,4,5-rerparuapo-1H- =521, 1H), 5,24-5,22 (m, 1H), 4,01-
6enso|d]asenun-1-mn)- | SN EN_ 3,96 (m, 1H), 3,89 (s, 3H), 3,87-3,83
1,3, 4-okcanuason-2- NS (m, 1), 3,80-3,70 (m, 2H), 3,53-3,49
KapOoKcaMuI (m, 1H), 3,29-3,20 (m, 2H), 3,15-2,97

(m, 2H), 2,82-2,62 (m, 2H), 2,15-2,10
(m, 1H), 1,98-1,91 (m, 1H), 1,46 (s,
9H). UDP-MC (M+H)*: 558,3.

50 5-(tper-GyTmn)-N-(3-(2- HO, TH-SIMP (400 MI'ni, CD;0D)3: 8,40 (d,

THJIPOKCH-2-METAIIIPOIIIII )~
7-(2-((1-mermin-1H-
mupason-4-

WT)aMIHO )IUPUMHU/ I H-4 -
wn)-2,3,4,5-rerparuapo-1H-
6enso|d]asenun-1-mn)-
1,3,4-oxcaguazon-2-

KapOOKCaMu

N R I\
O
(o]

J=48Twn, 1H), 7.97-7,89 (m, 31), 7,64
(s, 1H), 7,51 (d, T = 8,0, 2,0 T'y, 110,
7,20-7,19 (m, 1H), 5,22-5.20 (m, 110,
3,89 (s, 3H), 3,29-3,21 (m, 3H), 3,05-
3,00 (m, 1H), 2,93-2,90 (m, 1H), 2,77-
2,72 (m, 1H), 2,60 (s, 2F1), 1,46 (s, 9T),
1,32-1,31 (m, 6I0). UDP-MC (M+I)":
560,3.

-97 -




047837

51 1-(mpem-6ymun)-N-(7-(2- HN H TH\/N \é 'H-SIMP (400 MT'1;, CD;0D)35: 8,48 (s,
((1-memun-1H-nupazon-4- 1H), 8,40 (d, J=5,6 ', 1H), 7,98-7,93
un)amuno)nupumuoun-4- © (m, 3H), 7,65 (br, 1H), 7,50 (d, J = 7,6
un)-2,3,4,5-mempazuopo- I'm, 1H), 7,21 (d, J=5,2 I'm, 1H), 5,35-
1H-6en3ofdazenun-1-un)- | SN /@N~ 5,34 (m, 1H), 3,90 (s, 3H), 3,28-2,99
1H-1,2,3-mpuason-4- N N = (m, 6H), 1,73 (s, 9H). HDP-MC
Kapboxcamuo (M+H)*: 487,2.

52 1-(mpem-6ymun)-N-(3- \N H N\zNN ‘é TH-SIMP (400 MI'i, CD;0D)3: 8,45 (s,
memun-7-(2-((1-memun- ?I/K/ 1H), 8,41 (d,J =52 T, 1H), 7,98-7,92
1H-nupazon-4- O (m, 3H), 7,65 (s, 1H), 7,52 (d, ] = 8,0
un)amuno)nupumuoun-4- I'm, 1H), 7,21 (d, J = 5,2 ', 1H), 5,33-
un)-2,3,4,5-mempazuopo- N _N 5,31 (m, 1H), 3,90 (s, 3H), 3,31-3,26
1H-6enzofdlazenun-1-un)- l /)\ /E/N‘ (m, 1H), 3,11-3,05 (m, 2H), 2,92-2,59
1H-1,2,3-mpuazon-4- N (m, 3H), 2,51 (s, 3H), 1,72 (s, 9H).
Kapboxkcamuo NSBP-MC M+H)*: 501.3.

53 1-(mpem-6ymun)-N-(3-(2- HU\_\I yoN=N TH-SIMP (400 MI'n, CD;0D)3: 8,44 (s,
2uoporcuImun)-7-(2-((1- N X N\é 1H), 8,41 (d, J=5,2Tmn, 1H), 7,98-7,91
memun-1H-nupazon-4- (m, 3H), 7,65 (s, 1H), 7,54 (d, I = 7,6
un)amuno)nupumuoun-4- I'm, 1H), 7,21 (d, J=5,2 ', 1H), 5,21-
un)-2,3,4,5-mempazudpo- | N\/)N\NE — 5,25 (m, 1H), 3,90 (s, 3H), 3.79-3,76
1H-benzofdjazenun-1-un)- (m, 2H), 3,19-3,02 (m, 4H), 2,86-2,64
1H-1,2,3-mpuazon-4- (m, 4H), 1,71 (s, 9H). UBP-MC
Kapooxcamuo (M+H)*: 531,3.

54 5-(rper-O6yTmin)-N-(8-(2-((1- . r\f’w HUDP-MC (M+H)*: 570,2. "H-SIMP (400
merwi- 1 H-nupason-4- F3f \g/k MI'n, CDs0OD)5: 8,31 (d, J = 4,8 Ty,
TJT)aMAHO TP AM U T H-4 - 1H), 7,93-7,88 (m, 3H), 7,50 (s, 1H),
wr)-2-(2,2,2-rpudropaTmin)- 7,37(d,J=84Tn, 1H),7,12(d,J=438
2.3.,4,5-rerparuapo-1H- | \/N /l:iNﬁ I'm, 1H), 5,51 (d, 1 =10,0 ', 1H), 4,26-
OeH30[c|a3eMH-5-11)- N 4,22 (m, 1H), 4,02-3,98 (m, 1H), 3,48
1,2, 4-oxcaguason-3- (s, 3H), 3,30-3,27 (m, 2H), 3,05-2,98
KapOOKCaMuUJL (m, 2H), 2,13-2,08 (m, 1H), 1,85-1,82

(m, 1H), 1,41 (s, 9H).
55 5-(rper-6yTmin)-N-(2-(2- UBP-MC M+H)*: 573,3. 'H-SIMP (400

(MMMETHIAMUHO )arleTHI )-8-
(2-((1-metun-1H-nmpazo-
4-7n)aMAHO ) TAPAMUTIH-4 -
uin)-2,3,4,5-rerparuzpo-1H-
Oen3o[c|azenuu-5-mn)-
1,2,4-oxcamnason-3-

KapOoKcaMuJ]

MIm, CD;OD)3: 8,33-829 (m, 1H),
8,10 (s, 1H), 8,02-7,86 (m, 2H), 7.56-
7,34 (m, 2H), 7,15-7,12 (m, 1H), 5.61-
5,50 (m, 1H), 5,03-4,94 (m, 2), 4,77-
4,36 (m, 1H), 4,16-4,13 (m, 1H), 4,04~
3,99 (m, 3H), 3,83-3,35 (m, 2H), 3,10-
3,05 (m, 2H), 2,17-2,12 (m, 6H), 1,42
(s, 9H).

-08 -
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N-(2-(2-2udporcurmun)-8-
(2-((1I-memun-1H-nupazon-
4-un)amuno)nupumuoun-4-
un)-2,3,4,5-mempazuopo-
1H-6en3ofc]azenun-5-un)-
5-(1,1,1-mpugpmop-2-
memuanponan-2-ui)-1,3,4-
oKkcaduazon-2-

Kapboxcamuo

VDP-MC (MAH)": 586.3. 'H-SIMP
(400 MI'n;, CD;0D)3: 8,43 (d, ] = 5.2
I'm, 1H), 8,05 (s, 1H), 8,03-8,00 (m,
2H), 7,65 (s, 1H), 7.49 (d, T = 7,6 T'n,
1H), 7.24 d, 1 = 52 T', 1H), 5,59-5,57
(m, 1H), 4,64 (br, 1H), 4,17-4,15 (m,
2H), 3,91 (s, 3H), 3,75 (t, ] = 6,0 T'n,
2H), 3,26-3,16 (m, 1H), 2,72-2,61 (m,
2H), 2,34-2.25 (m, 1H), 2,02-1,97 (m,
1H), 1,76 (s, 6H).

57

N-(2-metmn-8-(2-((1-merumin-
1H-nmpazon-4-
WJI)aMHUHO ) THPAMHUIAH-4 -
wn)-2,3.4,5-rerparujpo-1H-
Oen3o[c|azenuu-5-ui)-5-
(1,1,1-rpudrop-2-
MeTmIponan-2-ui)-1,3,4-

OKCaIna30I-2-KkapOoKcaMul

VIDP-MC (M+H)": 556,2. TH-5IMP (400
M, CDCL)3: 8,52 (br, 1H), 8,42 (d, J
=52 Tn, 1H), 7.87 (s, 1H), 7.85-7,81
(m, 2H), 7,55 (s, 1H), 7.47 (d, T = 8,0
T, 1H), 7,05 (d, 1= 5,2 T, 1H), 6,91
(s, 1H), 5,61-5,56 (m, 1H), 3,94-3,92
(m, SH), 3,14-3,07 (m, 1), 2.85-2,80
(m, 1H), 2,52 (s, 3H), 2,36-2,28 (m,
1H), 2,11-2,03 (m, 1H), 1,71 (s, 61).

R)-5-(1,1-qudprop-2-
MeTHIIponas-2-1ui)-N-(8-
(2-((1-meTmn-1H-nmpazon-
4-H1)aMHUHO )TUPUMUAUH-4 -
WI)-2-(0KceTaH-3-1i)-
2,3.,4,5-terparupo-1H-
Oen3o[clazenuH-S5-mil)-
1,3,4-oxcamazon-2-

KapOOKCaMHJ|

UOP-MC (M+H)": 580,2. TH-SIMP (400
M, CD;0D)S: 8,42 (d, J = 5.2 I'y,
1H), 8,04 (d, ] = 8,0 T'n, 1H), 7,99-7,98
(m, 2H), 7,64 (s, 1H), 748 (d, I = 8,0
I', 1H), 7,23 (d, ] =52 I'n, 1H), 6,15
(t, J=556T'w, 1H), 5,60-5,56 (m, 1H),
4,78-4,75 (m, 1H), 4,70-4.66 (m, 3H),
3,98-3,94 (m, 1H), 3,90 (s, 3H), 3,88-
3,79 (m, 2H), 3,09-3,06 (m, 1H), 2,93-
2,87 (m, 1H), 2,30-2,20 (m, 1H), 2.07-
2,04 (m, 1H), 1,60 (s, 6H).

59

5-(1,1-mudrop-2-
MeTminponan-2-ui)-N-(2-
((S)-2-ruapoxkcumponmnin)-8-
(2-((1-metmn-1H-mupason-
4-1IT)aMHIHO )TUPUMHUTHH-4 -
nn)-2,3.4,5-terparuapo-1H-
Oen3o[c|azenun-5-m)-
1,3,4-oxcamnaszon-2-

KapOOKCaMuJ|

TIDP-MC (M+H)": 582,3. 'H-SIMP (400
M, CDsOD): 8,42 (d, T = 5.2 T'n,
1), 8,03-8,00 (m, 3H), 7.64 (s, 1H),
7.48-7.46 (m, 1H), 7,23 d, = 52 T'n,
1H), 6,15 (t, 1= 55,6 T, 1H), 5,57 (d, J
=9,6 T, 1H), 4,23-4,19 (m, 1H), 4,13-
4,06 (m, 1H), 4,00-3,96 (m, 1), 3,91
(s, 3H), 3.26-3,20 (m, 2H), 2,44 (d, ] =
6,0 ', 2H), 2,31-2,25 (m, 1H), 1,99-
1,95 (m, 1), 1,60 (s, 6H), 1,16 (d, T =
6,0 T'n, 3H).
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60 5-(1-¢rop-2-MeTmImponan- R HUDP-MC (M+H)": 562,3. 'H-SIMP (400
2-mim)-N-(8-(2-((1-meTmm- z% MI', CD;0D)3: 8,29 (d, J = 5,6 ',
|H-mupazon-4- OQ\ HW/Z \N 1H), 8,21 (s, 1H), 7,91-7,89 (m, 1H),

N .
WJ1)aMIHO )TUPUMU/ T H-4 - 0 N 7,86-7,83 (m, 2H), 7,35 (d, J=8,0 I'ny,
ui)-2-(okceraH-3-mi)- 1H), 7,09 (d,J=5,6 Ty, 1H), 5,46 (d, J
2,3.,4,5-terparuapo-1H- AN N =9,6I'n, 1H), 4,75-4,57 (m, 1H), 4,56-
OeH30[cl|a3enuH-5-1mi)- NJ\NL/N\ 4,55 (m, 4H), 4,43 (s, 1H), 3,85-3,66
1,3,4-oxcamnazoin-2- H (m, 6H), 2,96-2,92 (m, 1H), 1,94-1,91
KapOOKCaMU/I (m, 1H), 1,41 (d, I = 2,0 I'u, 6H), 1,19
(m, 2H).
61 5-(1-¢rop-2-MeTHanponas- R HUDP-MC (M+H)": 564,3. 'H-SIMP (400
2-mm)-N-(2-((S)-2- z% MI'n, CD;0D): 8,31-8,29 (m, 1H),
)-8-(2-((1 H O 7,89-7,88 3H), 7,55 1H), 7,38
TAIpOKcUunponni)-8-(2-((1- N ,89-1, m, 5H), /, S, , 1,98-
1P I 2-( vos ™ B/Q\N ( ) (s, 1H)
meTmi- | H-tupaszon-4- z 7,36 (m, 1H), 7,11-7,10 (m, 1H), 5,48-
WIT)aMAHO JTHPHMU/THH-4- 5,46 (m, 1H), 4,53 (d, J =472 ', 2H),
un)-2,3.4,5-rerparuapo-1H- 7N =N 4,11-3,86 (m, 3H), 3.81 (s, 3H), 3,21-
) parup e /[;/N\ (m, 3H) (s, 3H)
OeH30[c|a3enun-5-1i)- H 3,14 (m, 2H), 2,35-2,17 (m, 3H), 1,89-
1,3,4-oxcamnazon-2- 1,87 (m, 1H), 1,44 (s, 6H), 1,07-1,03
KapOoKcaMU/I (m, 3H).

62 S5-yurnobymun-N-(2- H ’—N\ HDP-MC (M+H)": 500,3. 'H-SIMP (400
memun-8-(2-((1-memun- —N Nj(‘\o C MI', CD;0D)d: 8,31-8,28 (m, 1H),
1H-nupazon-4- 0 7,92-7,86 (m, 3H), 7,52 (s, 1H), 7,35-
U)AMUHO)RUPUMUOUH-4- 7,33 (m, 1H), 7,12-7,08 (m, 1H), 5,43
un)-2,3,4,5-mempazuopo- | XN =N (d, J=10,0 T, 1H), 4,00-3,98 (m, 1H),
1H-6enzofclazenun-5-un)- N/)\N/L/N_ 3,82-3,79 (m, 2H), 3.77 (s, 3H), 3,08-

H
1,3,4-oxcaouazon-2- 2,95 (m, 2H), 2,45-2,38 (m, 4H), 2,28
Kapooxcamuo (s, 3H), 2,15-1,89 (m, 4H).
63 5-(2-yuanonponan-2-un)- HDP-MC (M+H)"™: 513,6. 'TH-SIMP (400

N-(2-memun-8-(2-((1-
memun-1H-nupazon-4-
W) AMUHO)RUPUMUOUH-H-
un)-2,3,4,5-mempazudpo-
1H-benzofc]azenun-5-un)-
1,3,4-oxcaouazon-2-

Kapooxcamuo

N
~ S N
N 7]/4N

(6]
Z N =N
LN
- -

MI'1, CDCl3)3: 8,59-8,58 (m, 11), 8,41
(d, T=52Tu, 1H), 7,85-7,81 (m, 3H),
7,53 (s, 1H), 7,45 (d, T = 7.6 ', 11D),
7,04 d, T=52Tu, 1H), 5,58 (1, 7= 8,0
I'm, 1H), 3,93-3,92 (m, 1H), 3,90 (s,
3H), 3,13-3,06 (m, 1), 2.86-2,80 (m,
1H), 2,51 (s, 3H), 2,35-2,28 (m, 1H),
2,10-2,03 (m, 2H), 1,91 (s, 6H).

- 100 -
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64 5-(2-nmanomnponas-2-m1)-N- 4}2"‘ HUDP-MC (M+H)*: 543,6. '"H-SIMP (400
(2-(2-rumpoxcudTHn)-8-(2- N 0¥ MI', CD;0D)3: 8,40 (d, J = 52 Ty,
((1-memn-1H-mmpason-4- Ho~"" Ng’/L\N'N 1H), 8,01-7,98 (m, 3H), 7.64 (s, 1H),
WT)aMUHO ) THPUMHUARH-4 - 7,47 (d,J=8,0Tm, 1H), 7,20 (d,J=5,2
wn)-2,3,4,5-trerparuapo-1H- /N/INLN/[:E‘N‘ I'm, 1H), 5,57 (d, ] =9,6 I'n, 1H), 4,20-
Gen3o[c|azenun-S5-mi)- H 4,11 (m, 2H), 3,90 (s, 3H), 3,75-3,72
1,3,4-oxcamazon-2- (m, 2H), 3,28-3,20 (m, 2H), 2,68-2,63
KapOoOKcaMuJl (m, 2H), 2,31-2,27 (m, 1H), 2,01-1,97

(m, 1H), 1,94 (s, 6H).

65 1-uzonponun-N-(8-(2-((1- HUDP-MC (M+H)*: 529,2. "H-SIMP (400
memun-1H-nupazon-4- )A/N\( MI', IMCO-de)d: 9,49 (s, 1H), 9,05
L) AMUHO)RUPUMUOUH-4- (d,J=8,0T'm, 1H), 8,74 (s, 1H), 8,46 (d,
ur)-2-(oxkceman-3-u)- J=5,2Tn, 1H), 8,03-7,81 (m, 3H), 7,54
2,3,4,5-mempazuopo-1H- LN\ (s, 1H), 7,37 (d,J=8,0T", 1H), 7,25 (d,
oenzofclazenun-5-un)-1H- J=52Tmn, 1H), 5,44 (t,J=9,6 T'n, 1H),
1,2,3-mpuaszon-4- 5,00-4,80 (m, 1H), 4,59 (t, J=6,4 T,
Kapboxcamuo 1H), 4,56-4,41 (m, 3H), 3,93-3,59 (m,

6H), 2,98-2,70 (m, 2H), 2,19-2,03 (m,
1H), 1,90-1,77 (m, 1H), 1,54 (d,J = 6,8
I'n, 6H).

66 1-yuxnobymun-N-(8-(2-((1- 00_ “m/KTN “‘O HUDP-MC (M+H)": 540,7. 'H-SIMP (400
memun-1H-nupazon-4- N 3 M, IMCO-dg)d: 9,49 (s, 1H), 9,07
W) amuHo)nUpuUMUOUn-4- (d,I=8,4Tm, 1H), 8,81 (s, 1H), 8,47 (d,
u)-2-(okceman-3-un)- N =N J=52Tm, 1H), 7.97-7,94 (m, 2H), 7,90
2,3,4,5-mempazudpo-1H- \NJ\HJ;/Nb‘ (s, 1H), 7,53 (s, 1H), 7,37 (d,I=8,01m,
oenzofcjazenun-5-un)-1H- 1H), 7,26 (d, J =52 T'n, 1H), 5,44 (t,J
1,2,3-mpuazon-4- =9,6 I'n, 1H), 5,25-5,16 (m, 1H), 4,59
Kapooxcamuo t,J=64Tn, 1H), 4,54-4,47 (m, 3H),

3,88-3,62 (m, 2H), 3,68 (s, 3H), 2,93-
2,90 (m, 1H), 2,81-2,76 (m, 1H), 2,74-
2,72 (m, 1H), 2,60-2,48 (m, 4H), 2,14-
2,06 (m, 1H), 1,92-1,83 (m, 3H).

67 S5-(rper-OyTuin)-N-(8-(2-((1- -N WDP-MC (M+H)™: 560,0. "H-SIMP (400

mertui- 1 H-tupason-4-
WJ1)aMIHO )IUPUMU/TUH-4 -
ui1)-2-(okceran-3-mi)-
2,3.4,5-rerparunpo-1H-
OeH30[c|azenuH-5-1i)-
1,3,4-tnauazon-2-

KapOOKCaMUT

MI'1, CDCl5)8: 8,42 (d, T=5,2TT[, 11D),
8,33 (d, T =84 I'y, 110, 7,87 (s, 1H),
7.86 (dd, T= 8,0 T, 1,6 Hz, 110), 7,77
(d,7=1,6T, 11), 7,53 (s, 11), 7,49 (d,
7=80Tw, 1H),7,04 (d,7=52Tn, 11),
6,95 (s, 1H), 5,62-5,58 (m, 1H), 4,77-
4,68 (m, 47), 3,92-3,86 (m, 610), 3,04-
2,97 (m, 1H), 2,81-2,75 (m, 11D, 2,32-

- 101 -
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2,26 (m, 1H), 2,13-2,06 (m, 1H), 1,51
(s, OH).

68

3-(rper-Oytmn)-N-(2-(3-
THJIPOKCHIIUKJIOOY THII)-8-
(2-((1-mermn-1H-mupazorn-
4-1T)aMAHO )TUPUMAARH-4-
un)-2,3,4,5-rerparuapo-1H-
OeH3o0[c|a3ennH-5-m)-
1,2,4-oxcamnason-5-

xapboKxcaMus

Ho\@ H\Q/IO;M

Xy —N
Sweh

VIDP-MC (M+H)': 558.3. H-SIMP (400
MI', CDCls)3: 8,61 (br, 111), 8,43 (d, J
= 4,8 Ty, 1H), 7.85-7.82 (m, 3H), 7.55
(s, 1), 7,49 (d,7=7.6 Ty, 11), 7,05 (d,
T=42 T 1H), 7,02 (s, 1H), 5,61 (t, T
=8,0 'y, 1H), 4,07-3,73 (m, 6H), 3,15-
3,06 (m, 1H), 2,73-2,49 (m, 3H), 2,37-
2,30 (m, 1H), 2,12-1,85 (m, 4F), 1,39
(s, OH).

69

1-(mpem-6ymun)-N-(8-(2-
((1I-memun-1H-nupazon-4-
U)amuno)nUpuUMUOUH-4-
un)-2,3,4,5-mempazudpo-
1H-benzofclazenun-5-un)-
1H-1,2,3-mpuaszon-4-

Kapboxcamuo

VIDP-MC (M+H)": 487.2. TH-SIMP (400
MI1, CDCL3)3: 8,40 (d, =52 T, 1H),
8,19 (s, 1H), 7,98 (d, ] = 8,8 T'm, 11),
7,89 (s, 1H), 7,84-7,81 (m, 2H), 7,51-
7,47 (m, 2H), 7.03 (d, T = 5.2 Ty, 1),
563 (t, 1=92 T, 1H), 4,16-4,14 (m,
2H), 3,90 (s, 3H), 3,42-3,32 (m, 2H),
2,10-2,08 (m, 2H), 1,71 (s, 9H).

70

1-(Tper-Oytmin)-N-(2-a1HI-
8-2-((1-metmn-1H-
npazon-4-
WJI)aMHAHO)[TUPUMUINH-4-
un)-2,3,4,5-rerparuapo-1H-
Oen3o|claszenmmu-5-mn)-1H-
1,2,3-rpuazon-4-

KapOOKcaMHUJl

WDP-MC (M+H)": 514,8. T-SIMP (400
MI1, CDCL)3: 8,41 (d,J=52 T, 1H),
8,17 (s, 1H), 7.91 (s, 1H), 7,84-7.24 (m,
2H), 7,53 (s, 1H), 7.48 (d, 7= 8,8 T'n,
1H), 7,04 (d, J = 5.2 'y, 2H), 6,95 (s,
1H), 5,61 (t, T = 9.2 T', 1H), 4,02 (s,
2H), 3,91 (s, 3H), 3,31-322 (m, 1H),
3,02-2,98 (m, 1H), 2.66-2,60 (m, 2H),
2,28-2.21 (m, 1H), 2,06-2,02 (m, 1H),
1,67 (s, 9H), 1,20 (t, T = 7.2 T'ny, 3HD).

71

1-(mpem-6ymun)-N-(8-(2-
((1-memun-1H-nupazon-4-
un)amuno)nupumuoun-4-
u)-2-(oxceman-3-ui)-
2,3,4,5-mempazudpo-1H-
benzofclazenun-5-un)-1H-
1,2,3-mpuazon-4-

Kapboxcamuo

-

N=N
O
Z N =N,
| Che
N x>
&

WDP-MC (M+H)": 542,7. H-SIMP (400
MI1, CD;0D)3: 8,52 (s, 1H), 8,42 (d, J
= 56T, 1H),8,02 (d, J=7.6TTn, 1H),
7,98-7,97 (m, 2H), 7.64 (s, 111), 7,48 (d,
J=801m, 1H),7,22(d, J=4,4Tm, 1H),
5,60-5,57 (m, 1H), 4,76 (t, 1 = 6,4 Tn,
1H), 4,71-4,69 (m, 3H), 3,99-3,82 (m,
6H), 3,10-3,05 (m, 1H), 2,92-2,86 (m,
1), 2,27-2,18 (m, 1H), 2,07-2,02 (m,
1), 1,74 (s, 9H).
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72 1-(tper-6yTmn)-N-(2-(3- HO\O‘ R Y@N \é HUDP-MC (M+H)": 556,7. 'H-SIMP
THAPOKCUITUKIOOY THIT)-8- o] (400 MTI', CDCl3)5: 8,41 (d, J=5,2Tn,
(2-((1-mermn-1H-napasoi- 1H), 8,17 (s, 1H), 7,88 (s, 1H), 7.81-

& =N
4-1I1)aMHAHO )TAPUMH/TTH-4 - N )P\NJ;)‘F 7,78 (m, 2H), 7,54 (s, 1H), 748 (d, J =
nun)-2,3,4,5-rerparuapo- 1 H- i 8,4 T'm, 1H), 7,04-7,02 (s, 2H), 5,59 (t,J
6en3o|clazemmu-5-mm)-1H- =841, 1H), 4,03-3,79 (m, 6H), 3,19-
1,2,3-tprazon-4- 3,13 (m, 1H), 2,76-2,63 (m, 4H), 2,31-
KapOOKcaMHT 2,25 (m, 1H), 2,15-1,93 (m, 3H), 1,68
(s, 9H).

73 1-(rper-6ytumn)-N-(8-(2-((1- @ H N\=NN\§ HUDP-MC (M+H)™: 556,7. 'TH-SIMP (400
Mmetui- 1 H-ntupason-4- g/& MI', CDs0D)3: 8,47 (s, 1H), 8,38 (d, J
WJT)aMAHO )TAPUMHAINH-4 - =52 TIm, 1H), 7,98-7,95 (m, 3H), 7,62
nn)-2-(TeTparupodypan-3- Z {\l /NN (d,J=52Tm, 1H),747(d,J=7,61m,

L N—
nn)-2,3,4,5-rerparuapo- 1 H- N H 1H), 7,17 (d, J= 5,2 T'u, 1H), 5,57-5,55
6en3o[clazemmu-5-mm)-1H- (m, 1H), 4,09-3,94 (m, 4H), 3,89 (s,
1,2,3-rpuazon-4- 3H), 3,78-3,70 (m, 2H), 3,28-3,06 (m,
kapOoKcaMuUL 3H), 2,32-1,94 (m, 4H), 1,74 (s, 9H).

74 1-(rper-6yTmm)-N-(8-(2-((1- OQ\ H7]/N<:\‘N \é HUOP-MC (M+H)*": 570,7. 'H-SIMP
mMeTmi- | H-tupazoin-4- 0 (400 MI'm, CDCl3)5: 8,41 (d, J=4,81m,
WJT)aMAHO )TAPAMAINH-4 - 1H), 8,22 (d, I = 10,0 ', 1H), 8,16 (s,
nn)-2-(Tetparuipo-2H- /)lN\ EN‘ 1H), 7,88 (s, 1H), 7,83-7,80 (m, 2H),

X S

mupad-4-un)-2,3,4,5- NN 7,50 (s, 1H), 7,48 (d, ] = 7,6 I'i, 1H),
TeTparuapo-1H- 7,04 (d, I =52 T'm, 1H), 6,93 (s, 1H),
6enso[clazemmu-5-um)-1H- 5,65 (t, J =84 I'm, 1H), 4,10-4,05 (m,
1,2,3-rpuazoin-4- 4H), 3,91 (s, 3H), 3.44-3,37 (m, 2H),
KapOOKcaMuUL 3,19-3,16 (m, 1H), 3,10-3,05 (m, 1H),
2,86-2,81 (m, 1H), 2,31-2,26 (m, 1H),
2,10-2,04 (m, 1H), 1,95-1,70 (m, 4H),

1,69 (s, 9H).
75 1-(rper-6ytmm)-N-(8-(2-((1- HDP-MC (M+H)": 568,7. 'TH-SIMP (400

metmi- 1 H-ntmpazon-4-
HJ1)aMAHO ) TAPAMUANH-4-
wn)-2-(2,2,2-1pupTopaTIII)-
2,3,4,5-rerparuznpo-1H-
Oenso[clazenun-5-mn)-1H-
1,2,3-tprazon-4-

KapOOKCaMHUJL

e

HW)N\\:fN\é
o]

Z N /N\N
L~

M, CDCls)s: 8,42 (d, T=5.2 T, 1H),
8,18 (s, 110, 7,91 (s, 1H), 7.87 (d, T =
7.6 T, 1H), 7,83 (s, 1H), 778 (d, T =
8,8 I'm, 1H), 7,51 (s, 1H), 7,48 (d, ] =
8,0 I'm, 1H), 7,05 (d, J = 5.2 T'm, 1H),
7,02 (s, 1H), 5,61 (t, T = 8.4 T, 1H),
4,33-4,12 (m, 2H), 3,91 (s, 3H), 3.41-
3,35 (m, 2H), 3,10-3,03 (m, 2H), 2,22
2,14 (m, 1H), 2,03-1,97 (m, 1H), 1,71
(s, 9HD).
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76 1-(tper-GyTin)-N-(2-(2- N N=NN HUDP-MC M+H)": 531,3. TH-SIMP (400
N Y
rujpoxcusTIi)-8-(2-((1- Ho—/"" EKK/ \é MI'n, CDCls)d: 8,50 (br, 1H), 8,41 (d,J
metwt- 1 H-tmpazoin-4- =521, 1H), 8,16 (s, 1H), 7,88 (s, 1H),
WJI)aMIHO )ITUPHUMHTAH-4 - 7z )‘N\ /E’;LN‘ 7,83-7,80 (m, 2H), 7,54 (s, 1H), 7,49 (d,
N [y
ui)-£,5,4,0-TCTparujipo-1r- H =/010, B ,d=2,41 10, 5
2,3,4,5-Terp po-1H NN J=76Tm, 1H),7,03(d,J=52Tm, 1H
Oen3zo[clazenun-5-mn)-1H- 6,91 (s, 1H), 5,61 (t, J =88 I'm, 1H),
1,2,3-tpnazon-4- 4,14-4,03 (m, 2H), 3,92 (s, 3H), 3,80-
kapOOKCaMuUJL 3,79 (m, 2H), 3,29-3,26 (m, 1H), 3,99-
3,96 (m, 1H), 2,80-2,77 (m, 2H), 2,30-
2,27 (m, 1H), 2,08-2,01 (m, 1H), 1,70
(s, 9H).
-(tper-6yTHn)-N-(2-((R)-2- = SP- +H)™ 3. -

77 1-(rper-GyTin)-N-(2-((R)-2 HYNK/'“N% UDOP-MC (M+H)": 5443, H-SIMP
rupokcurponm)-8-(2-((1- HO{ 0 (400 MI', IMCO-de)3: 9,50 (s, 1H),
meTwt- 1 H-tmpazoin-4- 9,00 (d, ] =72 T'n, 1H), 8,75 (s, 1H),
WJI)aMHAHO )IUPUMHUINH-4- i/‘k /ETN\ 8,45 (d, ] =52 T, 1H), 7,95 (s, 3H),

N
wn)-2,3,4,5-rerparuapo-1H- VR 7,53 (s, 1H), 7,36 (d, J = 8,0 I', 1H),
2,34 P po-1H
Oenso|clasenun-5-mn)-1H- 7,25 (d, J=5,2T'n, 1H), 5,46-5,42 (m,
1,2,3-rpuason-4- 1H), 4,35-3,94 (m, 3H), 3,82-3,76 (m,
KapOOKCaMuUJL 4H), 3,31-3,13 (m, 2H), 2,36-2,11 (m,
3H), 1,79-1,73 (m, 1H), 1,65 (s, 9H),
1,03 (t, J=5,2Tn, 3H).
78 5-(mpem-6ymun)-N-(2- N h’l_%\é HDP-MC (M+H)*": 546,3. 'H-SIMP (400
N Vs

((R)-2-2udpoxcunponun)-8- ”O{ Q/AN MI', CD;0D)8: 8,42 (d, J = 52 'y,
-((I-memun-1H-nupazon- , 8,03-7, m, . 7, S, s

2-((1 1H-nup 1H), 8,03-7,99 3H), 7.64 (s, 1H
4-un)amuno)nupumuoun-4- /)'N\ Ji’j‘N“ 7,46 (d,J=7,2Tn, 1H), 7,24-7,22 (m,

S [,
un)-2,3,4,5-mempazuopo- H , 561-5, m, , 4,22-3, m,
2,3,4,5 pazuop NN 1H), 5,61-5,58 1H), 4,22-3,98
1H-6enzofcjazenun-5-un)- 3H), 3,91 (s, 3H), 3,28-3,21 (m, 2H),
1,2,4-oxcaouazon-3- 2,47-2,26 (m, 3H), 1,97-1,94 (m, 1H),
Kapboxcamuo 1,52 (s, 9H), 1,16-1,28 (m, 3H).
79 5-(rper-OyTmi)-N-(2-(2- N '\"—S)\é HDP-MC (M+H)": 545,7. "H-SIMP (400
N

MeTOKCHATHI)-8-(2-((1- /Of Z/k MI', CDs0D)3: 843 (d, J =52 I'ny,

MeTHiI- 1 H-tmpaszon-4-
WT)aMHAHO )ITUPUMUANH-4-
un)-2,3,4,5-rerparuapo-1H-
Gem3o|clazenuu-5-mn)-
1,2,4-oxcaauazon-3-

KapOOKCaMHUJL

Iz

1), 8,05-8,03 (m, 2H), 7,99 (s, 1H),
7.65 (s, 1H), 7,46 (d, T = 8,8 I'y, 1),
7,24 (d,1=5,6Tw, 1H),5,59(d, =100
I'm, 1H), 4.22-4,11 (m, 2H), 3,90 (s,
3H), 3,61 (1, ] = 5,6 T'n, 2H), 3,36 (s,
3H), 3,27-3,15 (m, 2H), 2,77-2,69 (m,
2H), 2,31-2,25 (m, 1H), 2,00-1,97 (m,
1), 1,53 (s, 9T0).
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80 5-(tper-6yTmn)-N-(8-(2-((1- o H r\r \ HDP-MC (M+H)": 558,3. 'H-SIMP (400
N
meTmi- 1 H-tupazon-4- Q\N % MI'n, CD;0D)3: 8,42 (d, J = 5,2 I'n,
(0]
WJI)aMUAHO JIUPUMH/THH-4- 1H), 8,04-7,99 (m, 3H), 7,64-7,63 (m,
win)-2-(terparuapodypan-3- 1H), 7,50 (d,7=8,0Tn, 1H), 7,24 (d, J
Z N =N,
un)-2,3,4,5-rerparuapo- 1 H- < M /Q/N— =52Tm, 1H), 5,59 (d,J=10,0 ', 1H),
N7 N
Gen3o[c|azenuu-S5-mi)- H 4,10-3,91 (m, 4H), 3,90 (s, 3H), 3,79-
1,3,4-oxcamnazon-2- 3,70 (m, 2H), 3.32-3,12 (m, 3H), 2,30-
KapOoKcaMul 2,18 (m, 2H), 2,05-1,97 (m, 2H), 1,51
(s, 9H).
81 5-(rper-OyTmn)-N-(2-(3- o K N,’”>g< HUDP-MC (M+H)": 558,2. 'H-SIMP (400
~ D o
THAPOKCUIUKIOOY THII)-8- @A MI'n, CDs0D)8: 8,42 (d, J = 52 I'L],
(2-((1-metun-1H-mpazorn- 1H), 8,03-8,01 (m, 3H), 7,63 (s, 1H),
4-1IT)aMUHO )ITUPAMUTUH-4 - | x ’NN 7.47(d,J=8,4T1, 1H),7,23(d,J=52
un)-2,3,4,5-rerparuapo- 1 H- /)\N = I'm, 1H), 5,56-5,54 (m, 1H), 3,98-3,87
OeH30[c|a3enuH-5-11)- (m, 6H), 3,25-3,21 (m, 1H), 2,96-2.91
1,3,4-okcaaunazoi-2- (m, 1H), 2,64-2,18 (m, 4H), 2,02-1,83
KapOOKcaMU/I (m, 3H), 1,51 (s, 9H).
82 (R)-5-(tper-6yTmin)-N-(2-(3- o r "f’N\>Q< KXMC: Rt 2,9 mun, m/z 558,00. 'H-
~ o
THAPOKCUIUKIOOY THII)-8- Il/k SIMP (400 MI't, METAHOJI-d4)5: 8,41
(2-((1-metun-1H-mpazomn- (d, J=53Tmn, 1H), 8,07-7,94 (m, 3H),
4-7n)aMAHO ) THPIMUTAH-4- | = /C'j}“ 7,65-7,59 (m, 1H), 7,50-7.43 (m, 1H),
un)-2,3,4,5-rerparuapo- 1 H- /)\N = 7,22 (d,J=53Tm, 1H), 5,54 (brd, J =
OeH30[c|a3enH-5-11)- 9,5Tm, 1H), 4,58 (s, 1H), 4,07-3,94 (m,
1,3,4-okcamnazoi-2- 2H), 3,92-3,82 (m, 4H), 3,29-3,18 (m,
KapOOKCaMUI 1H), 3,04-2,78 (m, 1H), 2,66-2,50 (m,
2H), 2,37-2,10 (m, 1H), 2,10-1,94 (m,
1H), 1,88-1,79 (m, 2H), 1,49 (s, 9H),
0,98-0,79 (m, 1H).
83 5-(tper-6yTIin)-N-(2-sTHI- H I;J—N\ HDP-MC (M+H)": 516,2. 'TH-SIMP (400
8-(2-((1-Metmr-1H- /N gv/%)\é MIn, CD;OD)S: 8,41 (d, J = 5.2 T,

nupason-4-

TJT)aMAHO JITAPAMU/THH-4 -
wn)-2,3,4,5-rerparugpo-1H-
Oen3o[c|azenun-5-mi)-
1,3,4-okxcaauason-2-

KapOOKcaMU/I

1), 8,04-7,98 (m, 3H), 7.64 (s, 11D,
747(d,1=7,6Tn, 1H),7.21 (d,T=52
Iy, 1H), 5,56-5,54 (m, 1H), 4,07 (s,
2H), 3,90 (s, 3H), 3,30-3,07 (m, 21),
2,61-2,55 (m, 2H), 2,28-2,00 (m, 2IT),
1,51 (s, 9H), 1,19 (t, 7= 7,2 T, 3HD).
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84 (R)-5-(rper-6yTrim)-N-(2- v "” >A< KXMC: Rt 2,7 mun, m/z 516,10. 'H-
>t-8-(2-((1-metmn-1H- / \g/‘\o SIMP (400 MI', METAHOJI-d4)3: 8,38
nupazon-4- (d, J=53 T, 1H), 8,02-7,98 (m, 2H),
WIT)aMAHO )IHPUMHUTAH-4 - 7,96 (s, 1H), 7,62 (s, 1H), 7,44 (d, J =
un)-2,3,4,5-rerparuapo-1H- | \/)\ /@N~ 7,8 T'm, 1H), 7,19 (d, J = 5,3 ', 1H),
6enso|clasenuu-5-1m1)- NN 5,53 (brd, =93 T, 1H), 4,05 (s, 2H),
1,3,4-oxcamuazon-2- 3,87 (s, 3H), 3,29-3.22 (m, 1H), 3,09
KapOoKcaMuT (ddd, J=13,3T, 10,4 I'm, 2,9 ', 1H),

2,64-2,50 (m, 2H), 2,31-2,17 (m, 1H),
2,09-1,91 (m, 1H), 1,49 (s, OH), 1,17 (t,
J=7.2Tmn, 3H).

85 (S)-5-(tper-6yTmin)-N-(2- KXMC: Rt 3,9 mun, m/z 516,10. 'H-
>Tu-8-(2-((1-mermn-1H- SIMP (400 MI', METAHOJI-d4)d: 8,39
nupa3on-4- (d, J=53Tm, 1H), 8,04-7,98 (m, 2H),
WJI)aMHAHO ) ITUPUMHUTAH-4- 7,96 (s, 1H), 7,62 (s, 1H), 7,45 d, J =
un)-2,3,4,5-rerparuapo-1H- 8,0 I'm, 1H), 7,20 (d, J = 5,3 I'm, 1H),
Oen3o[clazenuH-5-mn)- 5,54 (d, I =93 T'm, 1H), 4,07 (s, 2H),
1,3,4-0xcauason-2- 3,88 (s, 3H), 3,29-3,20 (m, 1H), 3,10
KapOoKcaMusL (ddd, J=13,2T, 10,51, 2,6 ', 1H),

2,66-2,50 (m, 2H), 2,25 (dtd, J = 14,0
T, 10,4 T, 3,4 T'm, 1H), 2,01 (dt, J =
14,41, 2,31, 1H), 1,49 (s, 9 H), 1,18
(t,J=7,2Tn, 3H).

86 5-(mpem-oymun)-N-(2-((S)- H N HOP-MC (M+H)": 546,3. 'TH-SIMP (400
2-zudpoxcunponu)-8-(2- HO‘[N ro)\é MI'n, CD;0D)5: 8,33 (d, J = 5,2 I'y,
((1-memun-1H-nupazon-4- ) 1H), 7,94-7,90 (m, 3H), 7,61 (d,J=2,0
U AMUHO)NUPUMUOUH-4- f /'Nk @N‘ Ty, 1H), 7,42 (d, ] = 8,4 ', 1H), 7,11
un)-2,3,4,5-mempazudpo- NN (dd, T =5.2, 1,6 T, 1H), 5,55-5,52 (m,
1H-6enzofclazenun-5-un)- 1H), 4,12-3,93 (m, 3H), 3,87 (s, 3H),
1,3,4-oxcaouazon-2- 3,23-3,18 (m, 2H), 2,42-2,37 (m, 2H),
Kapboxcamuo 2,24-2.22 (m, 1H), 1,93-1,91 (m, 1H),

1,48 (s, 9H), 1,13-1,09 (m, 3H).
87 5-(rper-OyTmin)-N-(2-(R)-2- N-N HBP-MC M+H)*: 545,7. "H-5SIMP (400

rupoxcumpornmn)-8-(2-((1-
mertwi- | H-tmpazoin-4-
WJT)aMAHO )ITHPAMHATAH-4-
un)-2,3,4,5-rerparuapo-1H-
Oen3o[clasenuu-5-mn)-
1,3,4-oxcanmnazon-2-

KapOoKcaMusL

I=

MIm, CD;OD)3: 8,30-828 (m, 1),
7,91-7,69 (m, 3), 7,52 (s, 1H), 7,36 (d,
J=84Tu, 1H), 7,11 (s, 1H), 5,46 (d, T
=10,0 I'y, 1H), 4,11-3,85 (m, 3H), 3,79
(s, 31D, 3,10-3,06 (m, 2H), 2,33-2,14
(m, 3H), 1,86-1.83 (m, 1H), 1,39 (s,
9H), 1,05-1,00 (m, 3H).
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88

5-(tper-6yTHn)-N-(2-(2-
THJAPOKCH-2-METHIIIIPOIIII )-
8-(2-((1-meTwmin-1H-
Ipazo-4-
TJT)aMAHO ) THPUMUAATH-4-
wn)-2,3,4,5-rerparuapo-1H-
OeH30|[clazenun-5-mi)-
1,3,4-okcaanazon-2-

KapOOKCaMHU/

N
HO7(‘ NI{O)\é
s
H

VDP-MC (MH)*: 559,7. 'H-SIMP (400
Ml CD;OD)S: 827-8.25 (m, 1H),
7,84-7,81 (m, 3H), 7,52 (s, 1H), 7,34-
7,33 (m, 110), 7,07-7,05 (m, 110), 546
(d, 7=10,0 I'y, 1H), 4,11-3,97 (m, 2H),
3,77 (s, 3H), 3,21-3,17 (m, 2H), 2,37-
2,27 (m, 20, 2,13-2,12 (m, 1H), 1,84-
1,80 (m, 1), 1,38 (s, 9H), 1,09 (s, 6H).

89a

{(R)-2-(2-ruzmpokcu-2-
Metmnponun)-8-[2-(1-
metmi- 1 H-mupason-4-
WIAMUHO)-TIAPAMHUIAH-4-
y1]-2.3,4,5-terparmapo-1H-
2-OeH3a3ennH-5-11 } -aMu ]
5-tper-Oytmi-1,3,4-
OKCa/Ina30i-2-kapOoHOBOH

KHUCJIIOTEL

KXMC: Rt 0,87 MuH, m/z 560,3. 'H-
SIMP (400 MI'm, METAHOJI-d4)5: 8,42
(br. s., 1H), 7,90 - 8,13 (m, 3H), 7,64 (s,
1H), 7,47 (d, ] = 8,03 I'ny, 111), 7,22 (br.
s., 1H), 5,58 (d, ] =9,79I'n, 1H), 4,07 -
4,34 (m, 2H), 3,90 (s, 3H), 2,45 (q, J =
14,31 T, 2H), 2,18 - 2,32 (m, 3H), 1,95
(d, J=13,80 I'm, 1H), 1,50 (s, 9H), 1,22
(br. s., 6H).

89b

(S)-5-(tper-6yTHn)-N-(2-(2-
THJPOKCH-2-METHIIIPOIIII )-
8-(2-((1-meTmn-1H-
nupazo-4-

WJI)aMHHO ))IUPAMUIAH-4 -
un)-2,3,4,5-rerparuapo-1H-
Oenso[clazenun-5-mn)-
1,3,4-okxcauason-2-

KapOOKCaMHU/

KXMC: Rt 0,87 muH, m/z 560,3. 'H-
SIMP (400 MI't, METAHOJI-d4)3: 8,43
(br. s., 1H), 8,02 (s, 3H), 7,64 (s, 1H),
7,47 (d, ] =8,03 'y, 1H), 7,23 (br. s.,
1H), 5,58 (d, J = 9,54 T'n, 1H), 4,05 -
4,38 (m, 2H), 3,90 (s, 3H), 2,45 (q, J =
14,06 T, 2H), 2,27 (d, J=2,51 T'ny, 1H),
1,95 (d, J=13,80 I'ni, 1H), 1,50 (s, 9H),
1,21 (s, 6H).

920

5-(tper-6yTHa)-N-(2-(3-
rupokcunponm)-8-(2-((1-
metmn- 1 H-tmpason-4-
WJT)aMHIHO )TAPAMUIAH-4 -
uin)-2,3,4,5-rerparuapo-1H-
Genso[clazenun-5-mn)-
1,3,4-okxcaaua3on-2-

KxapOoKkcamMu/g

VDP-MC (MH)*: 545,7. "H-SIMP (400
ML, CD;0D)s: 8,29 (d, J = 5.2 I'y,
1H), 7,91-7.88 (m, 2H), 7,85 (s, 1H),
7,53 (s, 1H), 7.35 (d, T = 8,0 ', 110),
7,10 (d, 1= 5,2 T, 1), 5,46-5,42 (m,
1H), 4,02-3,93 (m, 2H), 3,78 (s, 3H),
3,51 (t, T = 6,0 Ty, 2H), 3,20-3,15 (m,
11, 3,04-3,00 (m, 110, 2,53-2,47 (m,
2H), 2,19-2,11 (m, 1H), 1,90-1,87 (m,
1H), 1,74-1,68 (m, 2H), 1,38 (s, 9H).
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91 5-(tper-6yTmi)-N-(8-(2-((1- " I"M HUDP-MC (M+H)": 570,2. 'H-SIMP (400
metmi- 1 H-mpazon-4- Fgc/\ \g)\ M, CDCl3)8: 8,37 (d, J=5,2T'm, 1H),
TJT)aMAHO JTAPAMUTHH-4- 7,83-7,76 (m, 4H), 7,46 (s, 1H), 7,42 (d,
wn)-2-(2,2,2-rpuTop THI)- J=8,0Im, 1H),6,99(d,J=5.2Tmn, 1H),
2,3.,4,5-rerparuapo-1H- | \/)N\ /ETN- 6,85 (s, 1H), 5,56-5,52 (m, 1H), 4,23-
Oen3o[c|azenun-5-mi)- NN 4,19 (m, 1H), 4,08-4,04 (m, 1H), 3.85
1,3,4-oxcaguazon-2- (s, 3H), 3,28-3,04 (m, 4H), 2,23-2.18
KapOOKCaMU/T (m, 1H), 2,02-1,95 (m, 1H), 1,40 (s,

9H).

92 N-(8-(2-((1H-nmpasoin-4- o H ')l‘"{ HUDP-MC (M+H)*: 530,3. 'TH-SIMP (400
WJT)aMAHO )TAPAMU/THH-4 - Q\N g//\o)\é MI', IMCO-de)d: 9,83 (d, J=8,4 T,
ui)-2-(0OKceTaH-3-1i)- 1H), 9,47 (s, 1H), 847 (d, J =88 I'm,
2,3,4,5-rerparujpo-1H- 2 N _N 1H), 7,99 (d, J = 8,8 T';, 1H), 7,96 (s,
Oen3o[c|azenuH-5-ui)-5- SN : N NH 1H), 7,91 (s, 1H), 7,65 (s, 1H), 7,39 (d,
(tper-6yTmin)-1,3,4- " J=801m, 1H), 7,27 (d,J=521";, 2H),
OKCa/Ina3ol-2-kapOoKCaMu 5,40 (t, J=9,6T'n, 1H), 4,58 (t, J=6,4

I'n, 1H), 4,52-4,45 (m, 3H), 3,90-3,62
(m, 3H), 2,95-2,92 (m, 1H), 2,83-2,77
(m, 1H), 2,13-2,05 (m, 1H), 1,88-1,85
(m, 1H), 1,42 (s, 9H).

93 (R)-5-(rper-6ytmi)-N-(8-(2- UDP-MC (M+H)": 557,7. 'H-SIMP
((5,6-murumpo-4H- N 3{4 (400 MI', CDs0D)3: 8,36 (d, ] = 5,2
muppono|1,2-bJmmpazon-3- Ho~/"" \Q/g\r I'm, 1H), 8,04-8,02 (m, 2H), 7,69 (s,
WJT)aMAHO )ITAP UMY/ THH-4 - 1H), 7,48 (d, ] =8,0 ', 1H), 7,22 (d, J
W1)-2-(2-TUAPOKCUI T )- :)'N\ :NN =5,2Tn, 1H), 5,60-5,57 (m, 1H), 4,29-
2,3.4,5-Terparnapo-1H- NN 4,13 (m, 4H), 377 (& J = 6,0 T'y, 2H),
Gen3o[c|azenuH-5-mi)- 3,35-3,33 (m, 2H), 295 (t, J =72 I'm,
1,3,4-oxcanuazon-2- 2H), 2,78-2,76 (m, 2H), 2,66-2,62 (m,
KapOoKcaMul 2H), 2,34-2,28 (m, 1H), 2,08-2,01 (m,

1H), 1,50 (s, SH).

94 (R)-1-(mpem-oymu.1)-N-(8- H NiNN 7{\ UDP-MC (M+H)*: 556,7. 'H-SIMP (400
(2-((5,6-0uzudpo-4H- o e 5 M, CD30D)d: 8,45 (s, 1H), 8,27 (d,J
nupponofl,2-bJnupazon-3- =5,2Tn, 1H), 7,91-7,87 (m, 2H), 7,59
un)amuno)nupumuoun-4- N _N (s, 1H), 7,37 (d,1=8,0T", 1H), 7,14 (d,
un)-2-(2-2udpoxcusmu.)- | /)\H < J=5,6I1m, 1H),5,49(d,J=9,6 ', 1H),

2,3,4,5-mempazudpo-1H-
bensofclazenun-5-un)-1H-
1,2,3-mpuazon-4-

Kapboxcamud

4,13-3,99 (m, 4H), 3,65 (, T = 6,0 T,
2H), 3,20-3,05 (m, 2H), 2,86 (1, = 7.2
'y, 2H), 2,62-2,52 (m, 4H), 2,21-2,17
(m, 1H), 1,93-1,89 (m, 1H), 1,65 (s,
9H).
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95 N-(2-mermn-8-(2-((1-meruin- UDHP-MC (M+H)": 530,2. 'TH-IMP (400
1H-nmpasoin-4- MI, CD3;0D)3: 8,39 (d, J =52 Ty,
MJ1)aMHAHO)TAPUMHUIAH-4- 1H), 8,00-7,97 (m, 3H), 7,63 (s, 1H),
nn)-2,3,4,5-rerparuapo- 1 H- 7,44 (d,J=8,0I"n, 1H), 7,19(d, J=5,6
6en3o[clazemmu-5-mr)-5-(1- T, 1H), 5,53 (d, J=10,0Tw, 1H), 4,18-
MeTHInUKIonponmI)-1,3,4- /[/N_ 4,06 (m, 2H), 3,90 (s, 3H), 3,73 (t,J =
OKcaana3ol-2-KapOoKcaMuJ| 6,0 1I'n, 2H), 3,28-3,19 (m, 2H), 2,67-

2,62 (m, 2H), 2,28-2,24 (m, 1H), 1,98-
1,95 (m, 1H), 1,61 (s, 3H), 1,45-1,42
(m, 2H), 1,13-1,10 (m, 2H).

926 5-(tper-GyTmn)-N-(8-(2-((1- UDP-MC (M+H)*": 572,3. 'H-SIMP (400
orwi-1H-ntupason-4- OQ-N Ml'n, CDsOD)3: 8,42 (d, J = 5,2 I'ny,
WJT)aMAHO ) TAPAM AN H-4 - 1H), 8,05-8,03 (m, 3H), 7,65 (s, 1H),
win)-2-(retparupodypan-3- 7,48 (d,1=7,6Tm, 1H), 7,24 (d,J=52
un)-2,3,4,5-rerparuapo- 1H- :N‘N_\ T'm, 1H), 5,60-5,57 (m, 1H), 4,21-3,97
OeH3o[c|a3enuH-5-mi)- (m, 6H), 3,78-3,70 (m, 2H), 3,32-3,14
1,3,4-0okcanmnaszon-2- (m, 3H), 2,33-1,96 (m, 4H), 1,51-1,47
KxapOoKcaMuUL (m, 12H).

97 5-(tpet-6yTHn)-N-((R)-8-(2- P H ";'M KXMC: Rt 0,90 mun, m/z 572,10. 'H-
((1-s>tun-1H-tmpason-4- Q"' \g/‘\ SIMP (300 MI', METAHOJI-d4)3: 8,41
MJ1)aMUAHO)TUPUMUINH-4- (d, J=5,3Tm, 1H), 8,07-7,98 (m, 3H),
wn)-2-(R*)- S N 7,65 (s, 1H), 7,48 (d, ] = 7,6 I'n, 1H),
TeTparuaApodypan-3-mr)- | A L/N‘\ 7,22 (d,J=53T1m, 1H), 5,56 (brd, J=
2,3,4,5-rerparuzapo-1H- N 9,1 T'm, 1H), 4,58 (s, 1H), 4,23-4,07 (m,
OeH3o[c|asenuH-5-mi)- 4H), 4,13-3,90 (m, 2H), 3,82-3,63 (m,
1,3,4-0kcanmnaszon-2- 2H), 3,27-3,05 (m, 2H), 2,42-2,11 (m,
KapOOKcaMuU 2H), 2,11-1,90 (m, 2H), 1,51-1,43 (m,

12H).

98 5-(tper-GyTn)-N-(8-(2-((1- UDP-MC (M+H)*: 545,7. 'H-SIMP (400

stii- 1 H-nupaszon-4-
MJ1)aMUAHO)[TAPUMUINH-4-
WwI)-2-(2-TUPOKCUITII )-
2,3.,4,5-rerparuznpo-1H-
Oen3o[clasenuu-5-m)-
1,3,4-okcagmnaszon-2-

KapOOoKcaMUT

H N—N
N )
(0]

Ho—"N

N =N
eSS
\NJ\H ~

M, CDs0D)3: 8,42 (d, T = 5.2 I'n,
1), 8,04-8,02 (m, 3H), 7,66 (s, 110,
7.47(d,1=80Tn, 1H),7,23 (d,I=52
I'w, 1H), 5,58-5,56 (m, 1H), 4,23-4,10
(m, 4H1), 3,74 (t, 1= 6,0 T, 1H), 3,25-
3,22 (m, 2H), 2,71-2,63 (m, 2H), 2.32-
2,27 (m, 1H), 2,02-1,98 (m, 1H), 1,40-
1,47 (m, 12H).

- 109 -




047837

99 5-(tper-OyTia)-N-(2- H r\;— \>~—}L\ HUHP-MC M+H)*: 502,2. "H-SIMP (400
meTm-8-(2-((1-mermn-1H- —N Nj(ko MI'n, CD;0D)3: 8,43 (d, J = 5,2 Ty,
apu30J-4- 0 1H), 8,07-8,05 (m, 2H), 7,99 (s, 1H),
TJT)aMAHO )IHPUMHUANH-4- 7,65 (s, 1H), 7,49 (d, ] = 84 I';, 1H),
wr)-2,3,4,5-rerparunpo-1H- N =N, 7,25(d,J=5,6T1, 1H), 5,56 (d, ] =9,6
Gen3o|clazennu-5-wmn)- | NAN/E/N_ I'm, 1H), 4,13-4,09 (m, 1H), 3,97-3,93
1,3,4-oxcaauaszon-2- H (m, 1H), 3,90 (s, 3H), 3,21-3,18 (m,
KapOOKcaMu/L 1H), 3,10-3,05 (m, 1H), 2,42 (s, 3H),

2,30-2,26 (m, 1H), 2,05-2,01 (m, 1H),
1,52 (s, 9H).

100 (R)-5-(rper-6yTmm)-N-(8-(2- HDP-MC (M+H)": 545,7. TH-SIMP (400
((1,5-mumernn-1H-nmpason- K 0\{4 MI'n, CD;0D)3: 8,32 (d, J = 5,2 Ty,
4-Hu1)aMUHO) TP MHHH-4- Ho—~"" W 1H), 8,01-7,99 (m, 2H), 7,60 (s, 1H),
wn)-2-(2-TUIPOKCUITHI ) - 7,44 (d,1=8,0T'n, 1H), 7,23 (d,1=5,6
2,3,4,5-rerparuapo-1H- 2N =N T'm, 1H), 5,57-5,54 (m, 1H), 4,21-4,07
Benso[clasernn-5-1i)- \NJ\N N | (m.2H),3.82 (s, 3H),3,73 (LT =6.0 ',
1,3,4-0okcannaszomn-2- 2H), 3,30-3,21 (m, 2H), 2,68-2,63 (m,
KapOoKcaMu 2H), 2,30-2,27 (m, 1H), 2,24 (s, 3H),

2,01-1,96 (m, 1H), 1,51 (s, 9H).

101 (R)-1-(mpem-6ymun)-N-(8- >L WDP-MC (M+H)*: 544,7. 'H-SIMP
(2-((1, 5-ousemua-1H- o “),/4; N | @00 M CDCL)S: 8,47 (br. 111,836
nupazon-4- o (d, 7=52Tm, 1H), 8,16 (s, 1H), 7,80-
U AMUHO)RUPUMUOUH-4- 7,78 (m, 2H), 7,67 (s, 1H), 745, J =
un)-2-(2-2udporcurmu)- f \N /E:;\N\ 7,6 I'm, 1H), 7,02 (d, J = 5,2 I'n, 1H),
2,3,4,5-mempazudpo-1H- NN 6.45 (s, 1H), 5,59 (t, J = 8.8 Ty, 1H),
benzofclazenun-5-un)-1H- 4,12-4,02 (m, 2H), 3,81 (s, 3H), 3,77-
1,2,3-mpuazon-4- 3,68 (m, 2H), 3,28-3,24 (m, 1H), 2,99-
Kapborcamuo 2,96 (m, 1H), 2,79-2,76 (m, 2H), 2,33-

2,26 (m, 1H), 2,22 (s, 3H), 2,08-2,01
(m, 1H), 1,70 (s, 9H).

102 (R)-5-(rper-6yTmm)-N-(8-(2- OO\N HM‘EK\‘ HDP-MC (M+H)™: 558,3. 'H-SIMP (400
((1,3-mumernn- 1 H-mpazoin- K N MI, CDs0D)5: 8,38 (d, J = 5,6 I'm,
4-mn)aMAHO )IHPUMHUANH-4- 1H), 8,02 (d, J = 8,0 I'u, 1H), 7,95 (s,
wui)-2-(oKeceraH-3-1i)- Za\ =N, 1H), 7,84 (s, 1H), 7,46 (d, J = 8,0 I'ny,
2,3.,4,5-rerparuapo-1H- \NJ\H <N 1H), 7,24 (d,1=52T1, 1H), 5,61 (d,J

Oen3o[clazenuu-5-wmn)-
1,2,4-oxcauason-3-

KapOOKcaMuT

=92 T, 1H), 4,76 (t, I = 6,4 T', 11D),
4,70-4,66 (m, 3H), 3,96-3,81 (m, 31D),
3,84 (s, 3H), 3,08-3,02 (m, 1H), 2,87-
2,81 (m, 1H), 2,27-2,24 (m, 1H), 2,22
(s, 31), 2,07-2,03 (m, 1H), 1,15 (s, 9H).
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103

R)-1-(rpet-6yTmN)-N-(8-(2-
((1,3-mumernn-1H-mupazon-
4-11)aMIHO )TUPUMIJTUH-4 -
wi)-2-(okceTan-3-mi)-
2,3,4,5-terparuapo-1H-
Oenso|clazenun-5-un)-1H-
1,2,3-tpnazon-4-

KapOOKCaMU/T

VDP-MC (M+H)": 557.3. H-SIMP (400
MI'n, CD;0D)3: 8,53 (s, 1H), 8,37 (d, J
=52Tw, 1H), 8,00 (d, T =7,6 T, 11D),
7,95 (s, 1H), 7.84 (s, 1H), 7,47 (d, T =
8,0 I', 1H), 7,24 (d, ] = 5.6 I'm, 11),
5,59 (d, T=9,6Tm, 11), 4,76 (1, 1= 6,4
Ty, 1H), 4,70-4,67 (m, 3H), 3,98-3,81
(m, 3H), 3.84 (s, 3H), 3,08-3,05 (m,
11D), 2,92-2,87 (m, 1H), 2,27-2.21 (m,
1), 2,19 (s, 3H), 2,06-2,03 (m, 1H),
1,74 (s, 9H).

104

(R)-5-(tpet-6yTmin)-N-(8-(2-
((1,3-mumernn-1H-mapazon-
4-1T)aMIHO )TUPUMIJTUH-4 -
7)-2~(2-THIPOKCHATIII )-
2,3.,4,5-rerparunpo-1H-
Oen3o[c]azenuH-5-mi)-

1,2, 4-oxcaguazon-3-

KapOOKCaMU/T

VDP-MC (M+H)": 546.3. TH-SIMP (400
MI'n, CD;0D)Y: 8,37 (d, J = 4.8 I'i,
1), 8,01 (s, 1H), 8,00 (d, T = 8.4 I'yy,
1), 7,85 (s, 1H), 7,44 (d, 7= 8,0 I'ry
1H), 7.25 (d, 7= 5,6 I', 1H), 5,59 (d,
= 9,6 T, 1H), 4,21-4,08 (m, 2H), 3,85
(s, 3H), 3,74 (1, T = 6,0 ', 2H), 3.27-
3,17 (m, 2H), 2,71-2,63 (m, 2H), 2.30-
2,25 (m, 1H), 2,22 (s, 3H), 1,99-1,96
(m, 1), 1,52 (s, 9H).

105

R)-1-(rper-6yTmN)-N-(2-(2-
ruapoxensTI )-8-(2-((1-
n3onponui- 1 H-nupason-4-
HJ1)aMAHO JIUPUMUIHH-4-
nn)-2,3,4,5-rerparuapo- 1 H-
Oenso[clazenun-5-un)-1H-
1,2,3-rpuazon-4-

KapOOKCaMU

WDP-MC (M+H)": 559,3. TH-SIMP (400
MI'1, CDCL)3: 8,51 (br, 1H), 8,41 (d, ]
=4,8Tw, 1H), 8,17 (s, 1H), 7,95 (s, 1H),
7,83-7,82 (m, 2H), 7,56 (s, 111), 7.48 d,
J=84 T, 1H), 7.15 (s, 1H), 7,02 (d, J
=52Tn, 1H), 5,61 (t, 7=8,0 T, 110),
4,53-4,46 (m, 1H), 4,14-4,02 (m, 210),
3,79-3,70 (m, 2H), 3,29-3,24 (m, 11),
2,98-2,95 (m, 1H), 2,79-2,77 (m, 21),
2,32-2,27 (m, 1H), 2,06-2,03 (m, 110),
1,68 (s, 9H), 1,55 (d, T= 6,4 T'n, 6H).

106

5-(tper-6yTmn)-N-((R)-2-
((R)-2-rmapoxcunponm)-8-
(2-((1-metmn-1H-upazo-
4-11)aMAHO )TUPUMIJTUH-4 -
nn)-2,3,4,5-rerparuapo- 1 H-
Oen3o[clazenuu-5-mi)-
1,3,4-okcauazoi-2-

KapOOKCaMH/T

VDP-MC (M+I)': 546.3. 'H-SIMP
(400 MI'm, CD;0DY8: 8,39 (d, J = 5,2
Ty, 1H), 8,00-7.97 (m, 3H), 7.64 (s,
1H), 7.45 (d, 7=8,0 I'y, 1H), 7,19 (d,
=52Tn, 1H), 5,57-5,55 (m, 1H), 4,21-
4,09 (m, 2H), 3,99-3,97 (m, 1H), 3,90
(s, 31D), 3,28-3,23 (m, 2I0), 2,40-2,37
(m, 210), 2,28-2,25 (m, 1H), 1,97-1,94
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(m, 1H), 148 (s, 9H), 1,13-1,12 (m,
3H).

107

(R)-5-(mpem-6ymun)-N-(2-
(yuxnonponunmemu)-8-
(2-((1-memun-1H-nupazon-
4-un)amuno)nupumuoun-4-
un)-2,3,4,5-mempazudpo-
1H-6ensofcjJazenun-5-un)-
1,3,4-oxcaouazon-2-

Kapboxcamuo

Rocad

XN =N
Swel

WDP-MC (M+H)": 542, 1. "H-SIMP (300
ML, METAHOJI-d)3: 8,45 (4, T=53
Iy, 1H), 8,28-8.23 (m, 2H), 7.92 (s,
1H), 7,70-7,61 (m, 2H), 7,28 (d, 1 = 5,7
T, 1H), 5,72 (br s, 1H), 4,83-4,72 (m,
2H), 3,89 (s, 3H), 3,87-3,67 (m, 21),
3,25-3,14 (m, 110), 2,46 (br's, 210), 1,50
(s, 100, 1,32-1,17 (m, 110), 0,85 (br s,
2H), 0,52 (br s, 2H).

108

1-(tpet-OyTrn)-N-((S)-8-(2-
((1-mermn-1H-nupason-4-
WJI)aMHHO ) TUPAMHUIAH-4 -
1i1)-2-((8%)-
terparupodypan-3-mi)-
2,3.4,5-terparupo-1H-
Oenso|clazenun-5-mn)-1H-
1,2,3-tpuason-4-

KapOOKCaMus

JKXMC: Rt 0,82 min, m/z 557,00. 'H-
SIMP (400 MI't, METAHOJI-d4)3:8,51
(s, 1H), 8,41 (d, J=5,4 T, 1H), 8,11-
8,00 (m, 2H), 7,97 (s, 1H), 7,67-7,58
(m, 1H), 7,49 (d, J = 8,0 'y, 1H), 7,23
(d, 7=53 T, 1H), 5,66-5,54 (m, 1H),
4,58 (br s, 1H), 4.28-4,108 (m, 2H),
4,03 (td, J =8,7 I'ng, 3,8 Hz, 1H), 3,99-
3,93 (m, 1H), 3.89 (s, 3H), 3,86-3,70
(m, 2H), 3,47-3,38 (m, 1H), 3,27-3,17
(m, 1H), 2,37-2,17 (m, 2H), 2,16-1,96
(m, 2H), 1,73 (m, 9H).

109

1-(mpem-6ymun)-N-((S)-8-
(2-((1-memun-1H-nupazon-
4-un)amuno)nupumuoun-4-
un)-2-((R*)-
mempazudpodypan-3-un)-
2,3,4,5-mempacudpo-1H-
benzofclazenun-5-un)-1H-
1,2,3-mpuazon-4-

Kapboxcamuo

JKXMC: Rt 0,82 min, m/z 557,10. 'H-
SIMP (400 MI't,, METAHOJI-d)3:8,51
(s, 1H), 8,46-8,37 (m, 1H), 8,09-8,00
(m, 2H), 7,99 (s, 1H), 7.65-7,58 (m,
1H), 7.49 (d, ] = 8,0 T, 1H), 7,22 (d, T
=53Tn, 1H), 5,59 (brd, 7= 9,5 I'n,
1H), 4,58 (s, 1H), 4,26-4,12 (m, 2H),
4,07-3,94 (m, 2H), 3,89 (s, 3H), 3,86-
3,71 (m, 2H), 3,46-3,37 (m, 1H), 3,26-
3,19 (m, 1H), 2,36-2,16 (m, 2H), 2,14-
1,95 (m, 2H), 1,73 (s, 9T0).

110

(R)-5-(tper-6yTmm)-N-(8-(2-
((1,3-mmmermn- 1 H-mpazorn-
4-7IT)aMIHO )IUPUMHUTHH-4 -
un)-2-(2,2,2-
TpudTOopMeTIIN)-2,3,4,5-
TeTparuapo-1H-

OeH3o|[clazenun-S5-mi)-

3
X =N
(L

Fc

WDP-MC (MHH)*: 584,3. TH-SIMP (400
MI'm, CD;0D)s: 8,38 (d, J = 5.2 'y,
1H), 8,03 (d, ] = 8.4 I'm, 1H), 7,98 (s,
1H), 7.84 (s, 1H), 7,49 (d, 7= 80 I',
1H), 7,25 (4,1 = 5.6 I'y, 1H), 5,59 (d, J
=9,6 T, 1H), 4,37-4,34 (m, 1H), 4,13-
4,10 (m, 110), 3,84 (s, 3H), 3,46-3,41
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1,3,4-oxcagnazona-2-

kapOOKCaMuUJL

(m, 210), 3.15-3.08 (m, 2H), 2.25-2,17
(m, 1H), 2,22 (s, 3H), 1,97-1,93 (m,
1H), 1,51 (s, 9H).

111 5-(rper-6yTm)-N-(2-(2-((1- H l\;"\{ KXMC: Rt 1,23 mun; (M+H)* 487.0.
MeTmI-1H-tmpason-4- N\[(‘\O% TH-sIMP (400 MI';, METAHOJI-d4)$:
WJI)aMHHO ) TUPUMHUITH-4 - (o) 9,70 (br. s., 1H), 834 (d,J =577 ',
un)-6,7,8,9-rerparuipo-SH- 1H), 8,02 (s, 2H), 7,97 (s, 1H), 7,69 (s,
Gen3o|7]|aHHY T€H-5-1)- 1H), 7,47 (d, I =8,53 ', 1H), 7,41 (s,
1,3,4-oxcaamaszon-2- | \/)N\ /ET\N\ 1H), 5,44 (t, J =828 I'n, 1H), 3,93 (s,
KapGoKcaMu N" N 3H), 2,87 - 3,22 (m, 2H), 1,77 - 2,28 (m,

4H), 1,51 (s, 11H).

112 N-(2-(2-((1H-nmpazoin-4- N-O HDP-MC (M+H)™: 473,1. 'TH-SIMP (400
WJI)aMHHO ) ITUPUMUJITH-4 - NTI/“\N/}_% MI'n, CD;0D)S: 8,41 (d, J =52 I'y,
un)-6,7,8,9-rerparnapo-5SH- o) 1H), 8,07 (br, 1H), 7,96-7,95 (m, 2H),
Genso[7|annyieH-5-11)-5- 7,76 (br, 1H), 7,40 (d, ] = 8,4 ', 1H),
(rper-6ytmn)-1,2,4- SN NH 7,22 (d,J=5,6Tn, 1H), 5,44 (d,]=9,6
OKcaua3ol-3-kapOoKkcaMul | N/)\NLN I'm, 1H), 3,06-3,03 (m, 2H), 2,10-1,91

H (m, 5H), 1,53 (s, 9H), 1,49-1,46 (m,
1H).

113 S5-(tper-OyTuin)-N-(2-(2-((5- H l}l—O UDP-MC (M+H)*: 542,2. TH-SIMP (400
Mernia-4,5,6,7- 7]/<N/)7L MI'n, CD;0D)5: 8,34 (d, J =52 I'y,
Terparuaponupasono|1,5- o 1H), 7,94-7,91 (m, 2H), 7,70 (s, 1H),
a|uupasun-3- 7,38(d,J=8,0Tw, 1H), 7,25(d,J=5,6
WJT)aMHAHO )ITUPUMUANH-4- I N =N I'm, 1H), 5,45-5,42 (m, 1H), 4,23-4,21
wn)-6,7,8,9-rerparunpo-SH- N/)\ X N\> (m, 2H), 3,67 (s, 2H), 3,02-2,99 (m,
GeH3o|7|aHHY T€H-5-10T)- N 4H), 2,49 (s, 3H), 2,06-1,92 (m, 5H),
1,2,4-oxcaguazon-3- ' 1,54 (s, 9H), 1,51-1,42 (m, 1H).
KxapOoKcaMu

114 N-(2-(2-((1H-nupazon-4- - WDP-MC (M+H)": 472,7. 'TH-SIMP (400

WT)aMIHO )ITUPHUMHTAH-4 -
uin)-6,7,8,9-rerparunpo-5H-
OeH30|7|aHHY I€H-5-11I)-5-
(Tper-Oytmin)-1,3,4-

OKCa Ta30I-2-KapOoKCaMu/I

MI', IMCO-de)3: 12,46 (s, 1H), 9,89
(d, T7=8,0Tw, 1H), 9.45 (s, 1H), 8,45 (d,
J =52 T 1H), 7,96-7.91 (m, 3H),
7,63-7,62 (m, 1H), 7,37 (d, I = 8,0 I'ry,
1H), 7,24 (d, 1= 5.2 T'n, 1H), 5,28-5,24
(m, 1H), 2,97-2,96 (m, 2H), 2,00-1,77
(m, 5H), 142 (s, 9H), 1,33-1,30 (m,
11).
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115 1-(rper-OyTmin)-N-(2-(2-((1- H N=N‘N HDP-MC (M+H)": 486,2. "H-SIMP (400
metui- 1 H-nimpason-4- N\[(g/ ‘é MI', CDCl3)8: 8,39 (d, J=5,2T, 1H),
WJT)aMHAHO ) TAPAMUTITH-4 - 0 8,16 (s, 1H), 7,90 (s, 1H), 7,81 (s, 1H),
un)-6,7,8,9-rerparuapo-SH- 7,79 (s, 1H), 7,68 (d, ] = 8,4 I'm, 1H),
Oen3o|7]anHyneH-5-mwn)-1H- 7,54 (s, 1H), 7,42 (d, J = 8,0 I'm, 1H),
1,2,3-rpuason-4- JN\ /ET‘N_ 7,05 (d, T =52 I'n, 1H), 6,91 (s, 1H),
KapGoKCaMI N N 5,46-5,42 (m, 1H), 3,91 (s, 3H), 3,04-

3,01 (m, 2H), 2,05-1,88 (m, 6H), 1,72
(s, 9H).

116 5-(tper-OyTIi)-4-meTria-N- y ,\;» \ HDP-MC (M+H)": 500,3. "H-SIMP (400
(2-2-((1-mermn-1H- N\ﬂ/kN% MI'n, CD;0D)3: 8,27 (d, J =52 I',
Mpasoi-4- 0 \ 1H), 7,85-7,81 (m, 3H), 7,53 (s, 1H),
WJI)aMHUHO ) ITHPUM I/ H-4 - 7,30 (d,J=8,8Tm, 1H), 7,08 (d,J=5,2
un)-6,7,8,9-rerparuapo-SH- T'm, 1H), 5,26-5,24 (m, 1H), 4,04 (s,
Oen3o[7]anHyneH-5-mwn)-4H- JN\ /@N— 3H), 3,77 (s, 3H), 2,95-2,93 (m, 2H),
1,2,4-rpuason-3- N H 1,97-1,79 (m, SH), 1,36-1,33 (m, 1H),
KxapOoKcaMu 1,30 (s, 9H).

117 2-mzonpormi-N-(2-(2-((1- H =N HUBP-MC M+H)*™: 472,2. '"H-5IMP (400
merui- 1 H-upazon-4- NT‘/EN’N{ M, CDC13)8: 8,41 (d, J=5,2 T, 1H),
WJT)aMAHO TP AMUTITH-4 - 0 8,06 (s, 1H), 7,87-7.81 (m, 3H), 7,55 (s,
wn)-6,7,8,9-rerparuipo-SH- 1H), 7,40 (d, J=7,6 I'n, 1H), 7,20-7,18
Oen3o[7]annyneH-5-mwn)-2H- (m, 1H), 7,06 (d, J = 5,2 T'n, 1H), 6,99
1,2,3-rpuason-4- Z JN\ /E’;I\N_ (s, 1H), 5,45-5,41 (m, 1H), 4,91-4,85

X N
KapOoKcaMu N H (m, 1H), 3,91 (s, 3H), 3,08-2,96 (m,
2H), 2,03-1,86 (m, 5H), 1,67-1,66 (m,
1H), 1,63 (d, ] =6,8 ', 6H).
118a* | Pamemuueckass cMech 5- HDP-MC (M+H)™: 505,2. 'H-SIMP (400

(tper-OyTrin)-N-((SR,8S)-8-
¢drop-2-(2-((1-meTmn-1H-
nupa3on-4-

WJI)aMHHO )IAPUMHUH-4 -
wn)-6,7,8,9-rerparmipo-SH-
Genso|7]anHyneH-5-m)-
1,3,4-oxcamunazon-2-
kapOokcamuga ¥ S-(Tper-
6y tin)-N-((58,8R)-8-¢prop-
2-(2-((1-metun-1H-
nupasor-4-
WJI)aMUHO)THPAMHUITH-4-
un)-6,7,8,9-rerparmapo-SH-

GeH3o|7]anHyNeH-5-11)-

MI'n, CDCl3)d: 8,44 (d, =521y, 1H),
7,90-7,88 (m, 3H), 7,60 (d, ] = 7.6 I'ny,
1H), 7,55 (s, 1H), 7,42 (d, J = 8,0 I'ry,
1H), 7,08 (d, ] = 5,2 I', 1H), 6,91 (s,
1H), 5,38 (d, J=8,01n, 1H), 4,91 (d,J
=47,2 T, 1H), 3,92 (s, 3H), 3,45-3,29
(m, 2H), 2,32-2,20 (m, 3H), 2,00-1,93
(m, 1H), 1,48 (s, 9H).
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1,3,4-oxcaauason-2-

KkapOokcamuia
118b* | PameMudeckas cMech S- N ","N>+ TH-SIMP (400 MI'i, CDCl5)8: 8,44 (d, J
* (tper-6ytmim)-N-((5R,8R)-8- P \Q/Lo =52Twm, 1H), 7,92-7.88 (m, 3H), 7,56-
¢drop-2-2-((1-mermn-1H- 7,54 (m, 2H), 7,40 (d, J = 8,0 I'n, 1H),
nupason-4- Z N =N 7,07 (d, I =52 Tm, 1H), 6,89 (s, 1H),
WJT)aMAHO )THPUMHUTAH-4 - \NJ\N M 5,40(d,J=9,6T1, 1H),4,70(d, J=48.0
un)-6,7,8,9-rerparuipo-5H- | 4 T'm, 1H), 3,92 (s, 3H), 3,45-3,28 (m,
6en3o|7]anny 1eH-5-11)- K I\II—H 2H), 2,37-2,30 (m, 1H), 2,22-2,17 (m,
1,3,4-oxcagmnazon-2- F ° ro 2H), 1,95-1,92 (m, 1H), 1,49 (s, 9H).
kapOokcammga u S-(Tper-
Oy tmin)-N-((5S,85)-8-¢prop- ~ _N
2-(2-((1-mermr-1H- \N)'N\N/Q/N“
nupaszon-4-
WJT)aMHAHO ) TUPUMHUTH-4-
uin)-6,7,8,9-rerparuipo-SH-
6en3o|7]anHy neH-5-11)-
1,3,4-oxcaauazomn-2-
KkapOokcaMujia
119%* | Pamemmueckast cMech N- H r\l|—O HUDP-MC M+H)*: 503,2. 'TH-SIMP (400
((5R,8S)-8-¢dprop-2-(2-((1- F N%NM MI'ni, CDCl3)d: 8,44 (d, =521, 1H),
MeTmi- 1 H-ntupazoin-4- 0 7,90-7,88 (m, 3H), 7,55 (s, 1H), 7,40-
WJT)aMAHO )THPUMHUTAH-4 - 7,35 (m, 2H), 7,07 (d, J =5,2 I'n, 1H),
wn)-6,7,8,9-rerparuapo-5H- Z N =N, 6,87 (s, IH), 542 (d, J =8,0 I', 1H),
6eH30[7]anHy1eH-5-11)-5- \NJ\N <N 4,90 (d, J =488 ', 1H), 3,92 (s, 3H),
(1-METHIIUKIOIPOIIAI )- . H 3,39-3,33 (m, 2H), 2,33-2,17 (m, 3H),

1,2,4-okcamnazon-3-
kapOokcamMu/Ia u N-
((55.8R)-8-prop-2-(2-((1-

MeTmi- | H-ntupazon-4-

1,95-1,92 (m, 1H), 161 (s, 3H), 1,53-
1,50 (m, 2H), 1,12-1,09 (m, 2H).
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JJ1)aMUHO )IUPUMUANH-4- H |\Ij‘0
un)-6,7,8,9-rerparunpo-5SH- | g, “‘N%N/)%
Gen3o|7|anHy 1eH-5-101)-5- 0
(1-MeTHIITUKIONIPOIINI )-
1,2,4-okcanunaszon-3- Z N =N
kapGoKcaMuIa SN J\” /,;/ N=

120%* | Pamemuueckass cmech N- H [\II—O HDP-MC M+H)*: 503,2. 'H-SIMP (400
((58,8S)-8-¢rop-2-(2-((1- F \N%N)% MI'n, CDCl3)d: 8,44 (d, J=5,6T'nt, 1H),
Metmi- | H-tmpazon-4- 0 7,91-7,87 (m, 3H), 7,55 (s, 1H), 7,36-
TJT)aMAHO )IHPUMHUAAH-4 - 7,30 (m, 2H), 7,07 (d, I =52 ', 1H),
mn)-6,7,8,9-rerparunpo-5H- Z N =N, 6,87 (s, 1H), 543 (d, J =84 I'u, 1H),
6eH30|7 |aHHy 1CH-5-101)-5- \NJ\NL/N‘ 4,67 (d,J=472Tn, 1H), 3,92 (s, 3H),
(1-MeTHIITIKIOPOIIHI )- H 3,45-3,26 (m, 2H), 2,34-2,17 (m, 3H),
1,2,4-oxcauason-3- i 1,94-1,91 (m, 1H), 1,63 (s, 3H), 1,55-
kapOokcaMuia 3¢ N- H r\ll—(3>74 1,53 (m, 2H), 1,13-1,12 (m, 2H).
((SR.8R)-8-rop-2-2-((1- | F™ r'\'
metmi- | H-tmpazon-4-
MJI)aMHHO )IUPUMHUINH-4-
un)-6,7,8,9-rerparuipo-SH- ~ )|N\ E‘NN

N N

Gensol7]anHy1eH-5-11)-5- N ”
(1-MeTHIITUKIONIPOIINI )-
1,2,4-okxcammazon-3-
kapOokcamMu/Ia

121 1-(rper-OyTii)-N-((5R)-8- WDP-MC (M+H)*: 557,3. TH-SIMP (400

(2-((1-mermn-1H-mmpazon-
4-11)aMUHO JIUPUMUANH-4-
wn)-2-(Terparupodypan-3-
nn)-2,3,4,5-rerparuapo-1H-
Oenso|clazermn-5-mn)-1H-
1,2,3-tpuazon-4-

KapOoKcaMu

\*,[,N—

M, CD;0D)8: 8,53 (s, 1H), 8,42 (d, T
=52 T, 1H), 8,05-7,99 (m, 3H), 7,64
(s, 1H), 7,48 (d,7=8.4 'y, 110), 7,23 (d,
J=52Tm, 1H), 5,58 (d, I = 10,4 T'n,
1H), 4,16-4,09 (m, 2H), 4,02-3,96 (m,
2H), 3,90 (s, 3H), 3,79-3,71 (m, 2H),
3,31-3,24 (m, 2H), 3,15-3,10 (m, 1H),
2,31-2,17 (m, 2H), 2,07-1,97 (m, 2H),
1,74 (s, 9H).
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122 (R)-N-(2-(2-((1-mermn-1H- WDP-MC (M+H)*: 485,2. 'H-SIMP (400
Upasoi-4- /?A MI'n, CD;0D)3: 8,39 (d, J = 5,2 T,
TJT)aMAHO JTAPAMUTHH-4- H O\ \,N 1H), 7.97-7,92 (m, 3H), 7,65 (s, 1H),
nn)-6,7,8,9-rerparuapo-SH- \f(/\N 7,40 (d,J=8,8T"m, 1H), 7,20 (d,J=5,2
Oen3o[7annyneH-5-ui)-5- © I'm, 1H), 5,42-5.39 (m, 1H), 3,89 (s,
(1-MeTHAMUKIONPOIIHI )- 3H), 3,07-3,02 (m, 2H), 2,10-1,86 (m,
1,3,4-oxcaguazon-2- Z N ,N\ SH), 1,62 (s, 3H), 1,47-1,43 (m, 3H),
kapOokcaMul ~ )l\ LN‘ 1,13-1,10 (m, 2H).

"N

123 S5-(rper-6yTun)-N-(8-(2-((1- H r\ll—l\{ UBP-MC (M+H)*: 488.3. 'H-SIMP (400
Mertwt- 1 H-tupazon-4- HN NW)\O MI', CD;0D)3: 8,40 (d, J = 5,6 I',
TJT)aMAHO TAPAMU/THH-4 - 0 1H), 8,02-7,98 (m, 3H), 7,64 (s, 1H),
un)-2,3,4,5-rerparmapo- | H- 7,47, J=84Tm, 1H), 7,21 (d,J=5,2
Oen3o[clazenuH-5-mi)- | SN =N, I'm, 1H), 5,60-5,58 (m, 1H), 4,12 (s,
1,3,4-oxcanuazon-2- N/)\N/E/N\ 2H), 3.89 (s, 3H), 3,39-3.37 (m, 1H),
KkapOoKkcaMul H 3,28-3,21 (m, 2H), 2,15-2,09 (m, 2H),

1,51 (s, 9H).

124% 5-(tper-OyTHi)-N-((R)-8-(2- OQ**N N ’/\Hil KXMC: Rt 0,90 min, m/z 572,10. 'H-
((1-sTm-1H-nmpazon-4- 5 0)\6 SIMP (300 MI't, METAHOJI-d4)3: 8,41
WJT)aMIHO )IUPUMU/ I H-4- (d, J=53Tm, 1H), 8,07-7,98 (m, 3H),
wn)-2-((S*)- :)IN\ /E’j\N_/ 7,65 (s, 1H), 7,48 (d, ] = 7,6 I'n, 1H),
Terparuapodypan-3-mr)- NN 7,22 (d,J=53Tm, 1H), 5,56 (br d, J =
2,3,4,5-terparuapo-1H- 9,1 T'm, 1H), 4,58 (s, 1H), 4,23-4,09 (m,
Oen3o[clazenuH-5-mi)- 4H), 4,00-3,92 (m, 2H), 3,78-3,69 (m,
1,3,4-oxcaguazon-2- 2H), 3,27-3,05 (m, 2H), 2,36-2,20 (m,
KapOOKCaMu/T 2H), 2,16-1,91 (m, 2H), 1,51-1,43 (m,

12H).

125 N-(2-(2-rupoxkcuaTHn)-8- 4?4 HD2P-MC (M+H)™ 530,2. 'TH-SIMP (400
(2-((1-merumn-1H-nmpasoin- e MI'n, CD;0D)3: 8,39 (d, J = 5,2 T,
4-n1)aMIHO ) THPAMUTHH-4- Ho~" ())Z/Q\N’N 1H), 8,00-7,97 (m, 3H), 7,63 (s, 1H),
nn)-2,3,4,5-rerparuapo- 1 H- 7,44 (d,J=8,01', 1H), 7,19 (d,J=5,6
6enso|clazenmH-5-min)-5-(1- f )IN\ Jir\/‘\N_ I'm, 1H), 5,53 (d, J=10,0 T, 1H), 4,18-
METHIIUKIONPONnT)-1,3,4- N N 4,06 (m, 2H), 3,90 (s, 3H), 3,73 (t, I =

OKcana3ol-2-KapOoKcaMu

6,0 ', 2H), 3,28-3,19 (m, 2H), 2.67-
2,62 (m, 2H), 2,28-2.24 (m, 1H), 1,98-
1,95 (m, 1H), 1,61 (s, 3H), 1,45-1,42
(m, 210, 1,13-1,10 (m, 210).
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126

S-mukino0y TriI-N-(2-(2-
ruapoxenyTIn)-8-(2-((1-
MeTuiI- | H-tmpaszon-4-
TJ1)aMAHO JITAPAM U T H-4 -
nin)-2,3,4,5-rerparugpo-1H-
Oen3o[c|azenun-5-min)-
1,3,4-oxcaauazon-2-

KapOoKcaMu

HO i NN
L %OFO
o}

SN =N
Swe

N
H

VIDP-MC (M+H)*: 529,7. 'H-SIMP (400
MT'1, CDCl3)8: 8,80 (br, 1H), 8,43 (d, T
=52 Tn, 1), 7,87 (s, 1H), 7,84-7,81
(m, 2H), 7,55 (s, 1H), 749 d, T = 8.0
I'm, 1H), 7,05 (d, T = 5,2 I', 1H), 6,90
(s, 1H), 5,59 (t, T = 8,0 ', 1), 4,13-
4,04 (m, 2H), 3.91 (s, 3H), 3.81-3,69
(m, 3H), 3,27-3,20 (m, 1H), 2,96-2.91
(m, 1H), 2,81 (t, J = 4,8 I'y, 2H), 2,52-
2,32 (m, 5H), 2,17-2,02 (m, 3H), 1,60
(s, 9H).

127

(R)-5-(tper-6yTIn)-N-(2-(2-
aToKcHITHI)-8-(2-((1-
metmit- 1 H-tmpason-4-
WJ1)aMUAHO TAPAMUITH-4-
nn)-2,3,4,5-rerparuapo-1H-
OeH3o[c|azenun-5-1mi)-
1,3,4-oxcaaunazona-2-

KapOOKCaMuUJL

N—N
\

H
N U
v
(o]
SN =N
l N/)\N/Q/N-‘

O N

VDP-MC (M+H)*: 560, 1. TH-SIMP (300
M, METAHOJ-ds)8: 8,39 (d, J=5.3
'y, 1H), 8,02 - 7,95 (m, 3H), 7.62 (s,
1H), 7.45 (d, 1=7,9 T, 1H), 7,19 (d,
J=53 T, 1H), 5,54 (br d, =91 I'y,
1H), 4,15 (d, J=4,9 T, 2H), 3,88 (s,
3H), 3,62 (t, =57 I'n, 2H), 3,50 (q,
J=6,8 T, 2H), 3,26 - 3,14 (m, 211), 2,76
-2.,63 (m, 2H), 2,34 - 2,19 (m, 1H), 2,05
-1,92 (m, 1), 1,50 - 1,47 (m, 911, 1,16
(t, 3=7,0 T, 3H).

128

(R)-5-(tper-6yTmm)-N-(7-(2-
((1-mermn-1H-mmpazon-4-
TJT)aMAHO JITAPAM U H-4 -
ui)-3-(0KceTaH-3-1i)-
2,3,4,5-terparuapo-1H-
6enso|d]azennn- 1 -m)-
1,3,4-oxcagunason-2-

KapOOKcaMu

KXMC: Rt 0,87 min, m/z 544.2. 'H-
SIMP (400 MI'm, METAHOJI-d4)3:
8,39 (br. s., 1H), 7.81 - 8,04 (m, 3H),
7,64 (br. s., 1H), 7,50 (d, J = 8,03 I'm,
1H), 7,17 (s, 1H), 5,25 (d, J = 6,53 T'n1,
1H), 4,53 - 4,78 (m, 4H), 3,90 (br. s.,
3H), 3,67 - 3,83 (m, 1H), 2,20 - 3,28 (m,
6H), 1,37 - 1,66 (m, 9H).

129

5-(tper-0OyTmin)-N-(7-(2-((1-
metmi- 1 H-tmpasoin-4-
WJT)aMIHO ) ITUPAMHIAH-4 -
un)-2,3,4,5-rerparupo-1H-
6enso|d]asenun-1-mn)-
1,3,4-oxcagnason-2-

KapOoKcaMujL

HN—_H O‘\)L

VDP-MC (M+H)": 488,00. 'H-sIMP
(400 M, IMCO-dg)8: 10,15 (d, I=8.0
I'm, 1H), 9,53 (s, 1H), 9,21 (br s, 2H),
8,49 (d, I=5,3 T, 1H), 8,09 - 7,99 (m,
2H), 7.91 (s, 1H), 7,57 (br s, 1H), 7.48
(d, J=83 I'm, 1H), 727 (d, =53 I'y,
1H), 5,62 (br t, J=8,4 T', 1), 3,82 (s,
3H), 3,61 - 3,47 (m, 2H), 3,44 - 3,21 (m,
3H), 3,13 (br d, J=9.0 T', 1H), 1,43 (s,
9T).
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130 1-(rper-Gytmn)-N-(7-2-((1- | © WDP-MC (M+H)™: 543,3. 'H-SIMP (400
meTwi- | H-tupazon-4- QN H N=N MI'm, CD30D)d: 8,44 (s, 1H), 8,41 (d, J
WIT)aMHAHO ) THPAMHAANH-4- %/N\é =52 T'm, 1H), 7,98-7,92 (m, 3H), 7,65
wi)-3-(oKceTan-3-1mI)- © (s, IH), 7,56 (d,J=8,0T1, 1H), 7,21 (d,
2,3,4,5-terparuapo-1H- J =52 TI'm, 1H), 5,29-5,27 (m, 1H),
6enzo[d]azermu-1-un)-1H- \/ )IN\ /EE\N\ 4,81-4,65 (m, 4H), 3,90 (s, 3H), 3,86-
1,2,3-rpuasoin-4- N ” 3,79 (m, 1H), 3,10-2,87 (m, 4H), 2,57-
KapOOKcaMul 2,37 (m, 2H), 1,72 (s, 9H).

131 S-(rper-6yTmn)-N-(8-(2-((1- o | r\f"\‘\>‘é WDP-MC (M+H)"™: 574,0. 'H-SIMP (400
meTmi- | H-tupazon-4- Q\N \I(‘\S MI'm, CDCl13)8: 8,42 (d,J=5,21"mt, 1H),
WIT)aMHAHO ) TUPAMHAANH-4- © 8,38 (brs, 1H), 7,89-7,81 (m, 3H), 7,53
wn)-2-(rerparuipodypan-3- P\ N (s, IH), 7,48 (d,J=7.6T1, 1H), 7,05 (d,
un)-2,3,4,5-trerparuapo-1H- \NJ\NL/‘N* J=52Tm, 1H), 6,96 (s, 1H), 5,62-5,56
Oen3o|c|asennu-5-mn)- H (m, 1H), 4,09-3,92 (m, 4H), 3,91 (s,
1,3,4-rnapmnazon-2- 3H), 3,81-3,73 (m, 2H), 3,48-3,40 (m,
KapOOKcaMul 1H), 3,23-3,08 (m, 1H), 2,99-2,95 (m,

1H), 2,35-2,28 (m, 1H), 2,19-2,06 (m,
2H), 2,00-1,95 (m, 1H), 1,51 (s, 9H).

132 5-(tper-6ytmin)-N-(3- HUHBP-MC M+H)": 502,1.
metut-7-(2-((1-merun-1H- | y o 4\%
upazon-4- N \N,N
WT)aMHAHO)TUPUMUANH-4-
un)-2,3,4,5-rerparuapo- 1 H-
6en3o|d]azenun- 1 -mm)- 2 N =N,
1,3,4-oxcagmnazon-2- \NJ\N . N—

KapGOKCaMuJ[ H

133 (S)-5-(rper-6ytmn)-N-(8-(2- '\’H}\é WDP-MC (M+H)*: 544,0. 'H-SIMP (400
((1-meTw- 1H-mapason-4- o>y Ny MI', METAHOJI-d4)5: 840 (d, J =
WT)aMHAHO ) TUPAMHAINH-4 - ° 5,02 I'm, 1H), 7,87 - 8,09 (m, 3H), 7,63
wi)-2-(oKceTan-3-1i)- PNy N/ (s, 1H), 7,45 (d, 7 =828 T'r;, 1H), 7,20
2,3,4,5-rerparuapo-1H- NJ\NLN (d, J=5,27Tn, 1H), 5,60 (s, 1H), 4,55 -
OeH30|clasennu-5-m)- H 4,77 (m, 4H), 3,89 (s, 3H), 3,75 - 3,85
1,2,4-oxcammnazon-3- (m, 3H), 2,75 - 3,10 (m, 2H), 1,89 -2.42
KapOOKcaMHUJL (m, 2H), 1,51 (s, 9H).

134 (S)-5-(rper-6yTmi)-N-(2-(3- KXMC: Rt 4,5 mun, m/z 558,00. 'H-

THJIPOKCHITHKIOOY THII)-8-
(2-((1-mermn-1H-mupasorn-
4-1T)aMAHO ) TUPUMAARH-4-
un)-2,3,4,5-rerparuapo-1H-

Oen3o|clazennu-5-m)-

SIMP (400 MI't, METAHOJI-d.)3: 8,41
(d, I=5,3 T, 1H), 8,03 - 7,98 (m, 3H),
7,62 (s, 1H), 7.47 - 7,45 (m, 1H), 7,22
(d, I=53 T, 1H), 5,58 - 5,48 (m, 1),
4,58 (brs, 1), 3,99 (br's, 111), 3,89 (s,
3H),3,25-3.21 (m, 1H), 2,97 - 2,91 (m,

-119 -




047837

1,3,4-oxcaguazon-2-

KapOOKcaMuI

110), 2,63 - 2,52 (m, 210), 2,25 - 2,15 (m,
2H), 2,05 - 1,98 (m, 1H), 1,87 - 1,79 (m,
2H), 1,49 (s, 9H), 0,97 - 0,86 (m, 1H).

135 5-(tper-6yTmn)-N-(2-(2-((1- H ’\FN\ HDP-MC (M+H)": 503,2. 'H-SIMP (400
Metmi- 1 H-upazon-4- NTH\S% MI'n, CDCl3)d: 8,40 (d, J=5,2Tn, 1H),
WJ1)aMAHO JTUPUMUIHH-4- 0 7,89-7,80 (m, 4H), 7,54 (s, 1H), 7,40 (d,
nn)-6,7,8,9-rerparugpo-SH- J=8,0TIm, 1H), 7,06 (d,J=5,2 Hz, 1H),
Oenso|7|aHHYJIEH-5-11)- 6,92 (s, 1H), 5,41-5,39 (m, 1H), 3,91 (s,
1,3,4-rnagmnazon-2- Z )|N\ E‘N_ 3H), 3,03-3,00 (m, 2H), 2,00-1,84 (m,
KapOOKCaMHU/T \N u ~ 6H), 1,53 (s, 9H).

136 5-(tper-OyTi)-N-((S)-2- HO( H |>1—r\< XKXMC: Rt 0,85 mun, m/z 546,3. 'H-
((S)-2-rugpoKCUIPOIIII)-8- N ’ d 0)\6 SIMP (400 MI'm, METAHOJI-d4)d:
(2-((1-merun-1H-mmpazorn- 8,41 (br. s., 1H), 791 - 8,12 (m, 3H),
4-11)aMAHO )TUPAMUTUH-4 - z )'N\ /ET\N~ 7,64 (br. s, 1H), 746 (d, J = 7,53 I'n,
wn)-2,3,4,5-rerparuapo-1H- NT N 1H), 7,20 (br. s, 1H), 5,57 (d, 7 =9,79
Oem3o|clazenuu-5-m1)- I'n, 1H), 4,08 - 4,36 (m, 2H), 4,00 (br.
1,3,4-oxcaguazon-2- s., 1H), 3,83 - 3,92 (m, 3H), 3,47 - 3,75
KapOoKcaMuI (m, 4H), 3,28 (br. s., 2H), 2,37 - 2,62

(m, 2H), 2,26 (br. s., 1H), 1,84 - 2,07
(m, 1H), 1,50 (s, 9H), 0,95 - 1,24 (m,
4H).

137 (S)-5-(rper-6yTmi)-N-(8-(2- H r\ll—‘-j XKXMC: Rt 1,36 mun, m/z 570,3. 'H-
((1-mermn-1H-nmpaszon-4- X N SIMP (400 MI'm, METAHOJI-d4)3:
WJT)aMAHO )ITHPUM YT H-4 - 8,40 (br. s, 1H), 7,98 (d, ] = 5,27 I'ny,
wn)-2-(2,2,2-rpudropsTi)- 3H), 7,62 (br. s., 1H), 7,46 (br. s., 1H),
2,3,4,5-rerparuapo-1H- :N‘N\ 7,18 (br. s., 1H), 5,60 (d, ] =8,78 I'm,
OeH30[clazenun-5-mi)- 1H), 4,26 - 4,45 (m, 1H), 4,02 - 4,20 (m,
1,2,4-oxcauazon-3- 1H), 3,89 (br. s., 3H), 3,39 (br. s., 1H),
KapOOKCaMu/T 3,11 (br. s., 2H), 2,24 (br. s., 1H), 1,97

(br. s., 1H), 1,52 (s, 9H).
138* S-(rper-0yTiin)-N-((S)-8-(2- XKXMC: Rt 0,90 min, m/z 572.0. 'H-

((1-»>tmn-1H-mpazon-4-
TT)aMAHO )ITAPAMU/TAH-4 -
un)-2-(R*)-
terparuapodypan-3-yl)-
2,3.,4,5-rerparuapo-1H-
Oen3o[clazenuu-5-mn)-
1,3,4-oxcaguazon-2-

KapOOKcaMuI

SIMP (300 MI'm, METAHOJI-d4)3:
8,41 (d, J=5,3 I'y, 1H), 8,07 - 7,97 (m,
3H), 7,65 (s, 1H), 7,48 (d, J=7,6 I'n,
1H), 7,22 (d, J=5,3 I'n;, 1H), 5,56 (br d,
J=8,7 I'n, 1H), 4,58 (s, 1H), 4,22 - 4,08
(m, 4H), 4,03 - 3,92 (m, 2H), 3,78 - 3,69
(m, 2H), 3,27 - 3,07 (m, 2H), 2,36 - 2,14
(m, 2H), 2,06 - 1,91 (m, 2H), 1,53 - 1,43
(m, 12H).
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139* S5-(rper-Oyti)-N-((S)-8-(2- OQ*‘N .‘\NM—N KXMC: Rt 0,90 mun, m/z 572,0. 'H-
((1-otm-1H-mmpason-4- S O)\é SMP (300 MI'm, METAHOJI-d4)3:
WJI)aMUHO )TUPUMHUIUH-4 - 8,41 (d, J=5,3 I'i, 1H), 8,04 - 8,01 (m,
un)-2-((S*)- f)'N\ ENJ 3H), 7,63 (s, 1H), 7,47 (d, J=7,6 I'ny,
rerparuapodypas-3-yl)- NTON 1H), 7,23 (d, J=5,3 ', 1H), 5,57 (br d,
2,3,4,5-rerparuapo-1H- J=8,7 I'n, 1H), 4,58 (s, 1H), 4,23 - 4,10
OeH3o[c|asenuu-5-mn)- (m, 4H), 4,04 - 3,93 (m, 2H), 3,78 - 3,70
1,3,4-oxcaguazona-2- (m, 2H), 3,25 - 3,07 (m, 2H), 2,35-2,13
KapOOKcaMuUJL (m, 2H), 2,07 - 1,90 (m, 2H), 1,51 - 1,43

(m, 12H).

140 Tper-OyTiit-1-(5-(Tpet- o HUDP-MC (M+H)*: 588,10. 'H-SIMP
6yT1mn)-1,3,4-okcaanason-2- O_<N H 8154 (400 MI', XJIOPO®OPM-d) 5. 8,44
xapboxcamuo)-7-(2-((1- o N’ (d, J=5,3 ', 1H), 7,94 - 7,79 (m, 3H),
mermi- | H-tmpazon-4- 7,62 - 7,50 (m, 2H), 7,06 (d, J=5,3 I'ny,
WIT)aMHAHO )IUPUMHUANH-4- . N, 1H), 6,92 (s, 1H), 5,46 - 5,30 (m, 1H),
wn)-1,2,4,5-rerparuapo-3H- SN l NS N— 4,48 (brs, 1H), 4,37 -4,18 (m, 1H), 3,92
6emso|d]aszenun-3- H (s, 3H), 3,44 (brd, J=13,3 T';, 1H), 3,31
KapOOKcHIaT - 3,11 (m, 2H), 3,05 (br dd, J=6,5, 13,6

I'n, 1H), 1,56 - 1,33 (m, 18H).

141 (S)-5-(rper-6ytmn)-N-(7-2- | O KXMC: Rt 0,87 mun, m/z 544.3. 'H-
((1-mermn-1H-nmpazon-4- qN H "f’N\>_S< SIMP (400 MI'm, METAHOJI-d4)s:
WIT)aMHAHO )ITUPUMUANH-4- j(‘\o 8,39(d,J=5,02T, 1H), 7,85 - 8,03 (m,
wi1)-3-(oKceraH-3-1i)- © 3H), 7,64 (s, 1H), 7,51 (d, J=8,03 T'my,
2,3,4,5-rerparuapo-1H- 1H), 7,18 (d, ] = 5,27 I'i, 1H), 5,26 (d,
6en3o|d]azenus-1-mn)- XN =N J=6,78 T, 1H), 4,72 (d, I =728 I'ny,
1,3,4-oxcagmnazona-2- | N/)\N/Q/N_ 4H), 3,89 (s, 3H), 3,79 (d, J = 6,27 I'ny,
KapOOKcaMuJL H 1H), 2,21 - 3,29 (m, 6H), 1,47 (s, 9H).

142 5-(rper-OyTmn)-N-(7-(2-((1- HDP-MC (M+H)*: 570,3. 'H-5IMP (400

vetmt- 1 H-tupazoin-4-
WI)aMHAHO )IUPUMUINH-4-
uin)-3-(2,2,2-rpudropaThin)-
2,3.,4,5-rerparuapo-1H-
6en3o|d]azenus-1-mn)-
1,3,4-oxcamasomn-2-

KapOoKcaMuJL

ML, CD;OD)S: 8,29 (d, J = 5.2 T'n,
1), 7,85-7,79 (m, 3H), 7,52 (s, 1),
7,41 (d,1=8,0T, 1H), 7,08 (d,7=52
Ty 1H), 5,14-5,13 (m, 1H), 3,78 (s,
3H), 3,36-3,23 (m, 3H), 3,15-3,09 (m,
2H), 3,01-2,92 (m, 2H), 2,86-2.81 (m,
11D, 1,35 (s, 9T0).
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143 5-(rper-6yTmn)-N-(3-((S)-2- | HO, UBP-MC M+H)*: 546,3. TH-SIMP (400
rupokcunponmi)-7-(2-((1- 2— MI ', CDCl3)d: 8,95-8,79 (m, 1H), 8,41
MeTmi- 1 H-ntupasoin-4- N Hw/z_g\é (d, J=52Tmu, 1H), 7,87-7,78 (m, 3H),
TJT)aMAHO JTAPAM U H-4 - o) © 7,56-7,54 (m, 2H), 7,04 (d, I =52 T,
nin)-2,3,4,5-rerparupo-1H- 1H), 6,97 (s, 1H), 5,18-5,14 (m, 1H),
6enso[d]azenun-1-m)- ay =N, 3,92-3,91 (m, 1H), 3,90 (s, 3H), 3,39-
1,3,4-oxcaanasomn-2- \NJ\NLN\ 2,43 (m, 8H), 1,43 (s, OH), 1,23-1,21
KapOoKcaMuJ H (m, 3H).

144 5-(rper-6yTmin)-N-(3-(R)-2- | HO, UBP-MC M+H)*: 546,3. 'H-SIMP (400
rupokeHmpomm)-7-(2-((1- 2 MT', CD;OD)S: 8.40 (d, J = 4.8 T,
MeTuiI- | H-tmpaszon-4- N le—g\é 1H), 7,97-7,90 (m, 3H), 7,64 (s, 1H),
HJ1)aMAHO JITAPAM U H-4 - o} © 7,51 (d, J=8,0,2,0Tn, 1H), 7,20-7,18
nn)-2,3,4,5-rerparuapo-1H- (m, 1H), 5,26-5,24 (m, 1H), 4,01-3,98
Genso[d]asenun- 1 -mi)- ay _N (m, 1H), 3,90 (s, 3H), 3,27-3,21 (m,
1,3,4-okcamnason-2- \NJ\NL/N\ 2H), 3,14-3,03 (m, 2H), 2,85-2,80 (m,
KapOOKcaMuJL H 1H), 2,70-2,56 (m, 3H), 1,46 (s, 9H),

1,26-1,23 (m, 3H).

145 5-(rper-6ytmin)-N-(7-2-((1- | © UBP-MC M+H)*: 572,3. 'H-SIMP (400
metmit- 1 H-tmpazon-4- Q H N—N\ MI'm, CDCl3) 6:9,02 (d,J=7,2T", 1H),
WJ1)aMUAHO )TAPAMUTTH-4- N Nj(l0>‘&< 841 (d, J=52Tm, 1H), 7.87 (s, 1H),
wi)-3-(terparupo-2H- 0 7,81 (dd, 1=8,0,1,6 ', 1H), 7,76 (d, ]
nupad-4-ui)-2,3,4,5- =161, 1H), 7,58 (d, ] =8,0 I';, 1H),
TeTparuapo-1H- N =N, 7,53 (s, 1H), 7,03 (d, I = 5,2 ', 1H),
6en3o[d]azenun- 1 -1mn)- | N/)\N/E/N_ 6,98 (s, 1H), 5,11-5,08 (m, 1H), 4,05-
1,3,4-oxcaguason-2- H 4,02 (m, 2H), 3,91 (s, 3H), 3,41-3,25
kapOOKcaMu (m, 5H), 2,92-2.67 (m, 4H), 1,76-1,63

(m, 4H), 1,42 (s, 9H).

146 S5-(rper-0yTmin)-N-(3-(3- OH WDP-MC (M+H)*: 545,7. TH-SIMP (400
ruapokcunpommn)-7-(2-((1- ? M, CDCl3)8: 9,02 (d, I =6,8 T, 1H),
metmit- 1 H-tmpazon-4- H N—N 8,40 (d, J=5,2 T, 1H), 7,89-7,76 (m,
HJ1)aMAHO TP AMUTTH-4- N N)]/&O»\é 3H), 7,57-7,52 (m, 3H), 7,03 (d,J =5,2
nn)-2,3,4,5-rerparuapo-1H- O I'm, 1H), 5,13-5,10 (m, 1H), 3,94-3,84
6enso|d]azenun- 1 -mn)- (m, 5H), 3,32-3,15 (m, 3H), 2,90-2,67
1,3,4-oxcagunazona-2- AN _N (m, 5H), 2,45-2.42 (m, 1H), 1,83-1,81
KapOOKCaMHT ~ | L/N\ (m, 2H), 1,43 (s, 9H).

147 5-(3.3- s l‘ll"’\{ F WDP-MC (M+H)": 536,2. 'H-SIMP (400
judroprukinodyTwn)-N-(2- | —N ro : :F MI'n, CDCls) 8: 8,43-8,42 (m, 2H), 7,87
meTun-8-(2-((1-meTun-1H- (s, 1H), 7,85-7,82 (m, 2H), 7,55 (s, 1H),
mupason-4- AN N 7,46 (d,J=8,0Tm, 1H), 7,05(d,J=52
MJ1)aMUAHO TAPAMHUITH-4 - SN ! H/’;/N‘ I'm, 1H), 6,94 (s, 1H), 5,60-5,56 (m,

nn)-2,3,4,5-rerparuapo-1H-

1H), 3,98-3,88 (m, 5H), 3,69-3,61 (m,
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OeH30[cla3enuH-5-1i)-

1,3,4-oxcamazon-2-

1H), 3.13-3,05 (m, 5H), 2,87-2,81 (m,
1H), 2,52 (s, 3H), 2,36-2,28 (m, 1H),

KapOOKcaMusL 2,10-2,03 (m, 1H).

148 5-(3.3- N NN HDP-MC (M+H)": 566,2. 'H-SIMP (400
Judroprukiaoty tmi)-N-(2- Ho—r" N j&)\o F | MI'n, CDCl3)8: 8,88 (br, 1H), 8,42 (d, J
(2-runpoxcusTmn)-8-(2-((1- =52Tm 1H), 7,85 (s, 1H), 7,84-7,81
metm- 1| H-tmpason-4- ;E\N@N“ (m, 2H), 7,54 (s, 1H), 7,47 (d, J = 8,0
WJI)aMHHO ) TUPAMUAH-4- H I'm, 1H), 7,05-7,02 (m, 2H), 5,61-5,57
un)-2,3,4,5-rerparuapo-1H- (m, 1H), 4,12-4,03 (m, 2H), 3,91 (s,
OeH3o[clasenun-5-1mi)- 3H), 3,81-3,60 (m, 3H), 3,38-3,04 (m,
1,3,4-oxcammnazon-2- 6H), 2,95-2,78 (m, 3H), 2,39-2,31 (m,
KxapOokcaMu 1H), 2,12-2,05 (m, 1H).

149 R)-5-(rper-6yTmr)-N-(8-(2- UDP-MC (M+H)": 558,2. 'H-SIMP (400
((5,6-murunpo-4H- o/ N R 'iN_’O MI', CD;0D)3: 8,35 (d, J =52 T'n,
muppoio| 1,2-b|mmpasoin-3- o 1H), 7,99-7,97 (m, 2H), 7,69 (s, 1H),
WJT)aMHAHO )ITHPAM T H-4 - 7,42 (d,J=8,0Tn, 1H), 7,21 (d,J=5,2
W)-2-(2-TUAPOKCUATHI )- \/N/“‘\N :NN I'm, 1H), 5,59-5,55 (m, 1H), 4,16-4,10
2,3.4,5-rerparuapo-1H- H (m, 4H), 3,74 (t, J = 6,0 I'ni, 2H), 3,27-
Oen3o[clasenun-5-min)- 3,13 (m, 2H), 2,96 (t, J = 7,2 I'm, 2H),
1,2,4-oxcammnazon-3- 2,67-2,62 (m, 4H), 2,33-2,24 (m, 1H),
KapOoKcaMu 2,00-1,96 (m, 1H), 1,52 (s, 9H).

150 5-(tper-OyTmin)-N-(8- ¥ A —l;l UDP-MC (M+H)*: 503,2. TH-SIMP (400
ruapoxen-2-(2-((1-mermn- | 1€ T 0)\§ MI'm, CDCL)S: 8,74 (d, T= 4.8 T, 1H),
1H-nupazon-4- 7,88-7,85 (m, 3H), 7,76-7,59 (m, 1H),
WJI)aMHHO )IUPUMHH-4 - P N 7,54 (s, 1H), 7,39-7,37 (m, 1H), 7,05-
un)-6,7,8,9-rerparupo-SH- \NJ\NJ;/N‘ 7,03 (m, 2H), 5,41-5,37 (m, 1H), 4,14-
Genso|7]anHyneH-5-mn)- H 4,09 (m, 1H), 3,91 (s, 3H), 3,89-3,84
1,3,4-oxcamunazon-2- (m, 1H), 3,26-3,19 (m, 2H), 2,24-1,96
KapOOKcaMuT (m, 4H), 1,49-1,44 (m, 9H).

151 (R)-5-(rper-6yTmn)-N-(2-(2- H N-O UDP-MC (M+H)*: 501,3. 'H-SIMP (400

((1,5-aumernn- 1 H-mupazorn-
4-111)aMUHO )TUPUMHU/UH-4 -
un)-6,7,8,9-rerparmapo-SH-
Oen3o[7]|aHHyJIeH-5-1)-
1,2,4-oxcammnazon-3-

KapOOKcaMusL

M, CD;ODYS: 831 (d, J = 52 I'y,
1H), 7,93-7,91 (m, 2H), 7,60 (s, 110,
738(d,1=8,0Tm, 1H),7.23 (d, =52
'y, 1H), 5,44 (d, 7= 10,0 T, 1H), 3,82
(s, 31, 3,10-2,97 (m, 2H), 2,25 (s, 31),
2,09-1,86 (m, SH), 1,54 (s, 9H), 1,49-
1,43 (m, 1H).
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152 (R)-5-(rper-6yTmim)-N-(2-(2- H l;j—o UDP-MC M+H)*: 513,3. 'H-SIMP (500
((5,6-muruapo-4H- ?]/4,\]/)\6 MI'n, IMCO-de)d: 9,57 (d, J=7,94 T'nn,
muppoio| 1,2-b|mupazon-3- © 1H), 9,06 (s, 1H), 8,40 (d, J=5,49 I'n,
WIT)aMHAHO ) THPAMHAANH-4- 1H), 7,93 - 7,84 (m, 2H), 7,62 (brs, 1H),
uin)-6,7,8,9-rerparuapo-SH- Z N ,N\ 7,32 (d, I=7,94 ', 1H), 7,21 (d, J=4,88
6en3o|7 |aHHy I€H-5-10)- \NJ\N ~ N I'm, 1H), 5,26 (t, J=8,85T'm, 1H), 4,05 (¢,
1,2,4-oxcaguason-3- H J=733T1, 2H), 3,17 (s, 4H), 2,97 - 2,91
KapOOKcaMHUJL (m, 2H), 2,91 - 2,83 (m, 2H), 2,54 - 2,51

(m, 2H), 1,99 - 1,89 (m, 3H), 1,88 - 1,68
(m, 2H), 1,46 (s, 9H), 1,36 - 1,26 (m,
1H).

153 R)-5-(rper-6yTmn)-N-(2-(2- H N-O WDP-MC (M+H)*: 555,3. 'H-5IMP (500
((1-meTmn-5- NW/MN)\é M, AMCO-de)d: 9,56 (d, J=8,55 'y,
(tpudropmermin)-1H- 0 1H), 8,93 (s, 1H), 8,43 (d, J=5,49 ',
upasoin-4- 1H), 7.89 (s, 1H), 7,86 (dd, J=8.2, 1,5
WJI)aMAHO )ITAPAM AT H-4 - I'm, 1H), 7,79 (s, 1H), 7,37 - 7,28 (m,
un)-6,7,8,9-rerparuapo-SH- 2H), 5,25 (br t, J=8,85 ', 1H), 3,95 (s,
OeH30[7 |aHHY I€H-5-1I)- 3 H), 2,99 - 2,86 (m, 2H), 1,99 - 1,88
1,2,4-oxcamnason-3- (m, 3H), 1,86 - 1,71 (m, 2H), 1,46 (s,
KxapOoxcaMus 9H), 1,35 - 1,25 (m, 1H).

154 (R)-1-(rper-6yTmm)-N-(2-(2- H N=N HDP-MC (M+H)*: 485,3. TH-SIMP (400
((1-mermn-1H-nmpason-4- X N\é MI', CDCl3)3: 8,17-8,15 (m, 1H), 7,66
WJI)aMHHO )TUPHUIUH-4- 11 )- 0 (d,J=84Tm, 1H), 7,61 (s, 1H), 7,47 (s,
6,7,8,9-rerparnapo-5SH- 1H), 7,37-7,30 (m, 3H), 6,87-6,86 (m,
6ensol7|annyaen-5-mm)-1H- z =N 1H), 6,70 (s, 1H), 6,13-6,09 (m, 1H),
1,2,3-rpuasoin-4- N | N/L/N\ 5,41-5,38 (m, 1H), 3,91 (s, 3H), 3,03-
KapOOKcaMusl H 2,92 (m, 2H), 2,03-1,93 (m, 4H), 1,87-

1,84 (m, 1H), 1,71 (s, 9H), 1,63-1,55
(m, 1H).

* O3HAUaeT, YTO CTEPEOXUMHUS Y XHPAIFHOTO IIEHTPA YKa3aHa MPONU3BOIBHO

**(O3HayaeT, 9TO OTHOCHUTEIIbHAS CTEPEOXUMHUS Y IBYX XUPATIBHBIX IICHTPOB JJISl palleMUYECKON CMECH
yKa3aHa IMPOM3BOJIGHO, T.€., TPAHC- MIIH IIUC-KOH(PUTYPALHUsl y OJHOTO XUPAJIHHOTO IIEHTPa OTHOCUTEIBEHO
JPYroro XHpajbHOTO IIEHTpa yKa3aHa IPOU3BOIBHO

IMpumep 155. Ananmuz BTK kunass! in vitro: ananus BTK-POLYGAT-LS.

Henbto ananmmza BTK in vitro sBisieTcst onpesencHue neictBus coeauneHus npotuB BTK mocpeacteom
m3mepenust 1Csy. THrnbnpoBanue coeMHEHNsT U3MEPSIOT I10CJIe MOHUTOPUHIA KOJIMUecTBa (GOCHOpUINpoBaH-
Horo MedyeHHoro ¢uyopecuenHoM nenrtuna polyGAT (Invitrogen PV3611) B npucyrcTBHHaKTHBHOTO (hepMEHTa
BTK (Upstate 14-552), AT® un unaruouropa. Peakmuro ¢ kurazoir BTK mpoBogsaT B depHOM 96-ITyHOUHOM
mianmeTe (costar 3694). Ilpu THNMUIHOM aHaTK3e B KAKIYIO JYHKY M00aBISIOT 24 MK aJIMKBOTHI MacTep-MUKCa
AT®/mentuna (koneuHas koutneHTpamus; AT® 10 MxM, polyGAT 100 aM) B kunazaoMm Oydepe (10 MM Tris-
HCI pH 7,5, 10 MM MgCl2, 200 MM Naz;PO,, 5 MM IOTT, 0,01% Triton X-100 u 0,2 mMr/mn kazeuna). Jlanee
nmobasistior | kit 4x-kpatHO pasBeneHHbIH (40X) Tutp coenunenus B 100% pactBopurene IMCO, 3atem nobas-
nstor 15 M cmecu pepmenta BTK B 1X xunazHom Oydepe (¢ koHewol koHmentpamueit 0,25 aM). O6pasen
JUISL aHANIN3a MHKyOupyIoT B Tedenue 30 MUHYT, rocie 4ero ero ocranasiuBarot 28 m1 50 MM pactBopa D/ITA.
ANMKBOTHI (5 MKJI) peakIMOHHOM CMeCH ¢ KMHa30U MepeHOCIT B MaIooOBeMHBbIH Oenblil 384-TyHOUYHBIN I1aH-
et (Coming 3674) u nobasistot 5 ot 2X 6ydepa st oonapyxenus (Invitrogen PV3574 ¢ 4 ’M anturena Tb-
PY20, Invitrogen PV3552). [Inannier HakpeIBalOT ¥ MHKYOUPYIOT B TedeHHe 45 MUHYT ITpH KOMHATHOH TeMIIe-
parype. U3mepsitot ¢uryopucueHnuio ¢ BpeMeHHbIM pazpemienueM (PBP) na Molecular Devices M5 (Bo30ysxze-
aue 332 HM; n3nydenue 488 HM; uznydenue ¢uryopecrtenra 518 um). Bemmaunsl ICsy pacCUUTHIBAIOT ¢ TTOMO-
MIBI0 alPOKCHMAIIMK IO YeThIpeM mapamerpam, npudeM 100%-Hyio akTHBHOCTH (pepMEHTa OMPEACISIOT C I0-
Motrsio KoHTposisHOTO JIMCO, a 0%-Hy10 akKTHBHOCTH ¢ TOMOIIBI0 KOHTposHOTO D/ITA.

B Tab6in. 1 mpuBeneHsl aKTUBHOCTH BBIOPAHHBIX COCTWHEHHUH MO TAaHHOMY H300pPETCHHIO MPU aHAN3E KH-
Ha3bl BTK in vitro, mpudemM HOMEp Ka)KIOTO COSTUHEHHSI COOTBETCTBYET HOMEpaM COSAMHEHUM, MPUBEICHHBIM
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B npumepax 1-154 B nanHoM nokymenre. "i" o6o3Havaer ICsy panyto 1000 HM mnu menee G6onee yem 10 HM;
"+1" obo3nauaet ICsy paBHyro 10 HM wnu meHee u Oosee ueM 1 HM; u "T71" obo3nauaer ICs, paBHyro 1 HM
WA MCHEe.

Tab6muma 1

ICs0 (HM) Coeaunenne Ne

it 1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14a, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24a, 25, 26a, 26b,
27,28, 29, 30, 31, 32, 33, 34, 35, 36a, 37, 38, 39, 40, 41, 42a, 44, 54, 55, 58, 59, 68, 70, 71, 72,
73,75,76,77,78,79, 80, 81, 82, 83, 84, 86, 87, 88, 89a, 90, 91, 92, 93, 96, 97, 98, 99, 101, 102,
105, 106, 107, 111, 112, 114, 117, 119a, 116, 121, 122, 124, 125, 127, 135, 149, 150, 152, 153,

T 43, 45,46, 47, 49, 48, 50, 51, 52, 53, 56, 57, 60, 61, 62, 63, 64, 65, 66, 67, 69, 74, 94, 95, 100,
103, 110, 113, 115, 123, 126, 128, 129, 130, 131,
T 14b, 24b, 36b, 85, 89b, 108, 109, 132, 133, 134, 136, 137, 138, 139, 141

[Mpumep 156. Ananus PD in vitro B enbHOM KpOBH YeJIOBEKa.

I'enaprHM3NPOBaHHYIO BEHO3HYIO KPOBb UYEJIOBEKa IOTydaroT oT Bioreclamation, Inc. umu SeraCare Life
Sciences 1 TpaHCHIOPTHPYIOT B Te€UEHUE HOUM. LlenbHYIO KPOBb aJIMKBOTUPYIOT B 96-TyHOUHBIH TUTAHIIET U "10-
OaBySIFOT" TOCIEeIOBaTENbHBIE pa3BeAcHus uccienyemoro coenuuaenus B JIMCO wm ¢ JIMCO 6e3 nekapcTBeH-
Horo cpenctBa. Koneunas kornentpamus IMCO Bo Bce myHkax coctasiuseT 0,1%. [Inanmer nHKyOupyioT npu
37°C B Teuenne 30 muH. Bydep mns nusuca, comepikamuii HHTHOUTOPHI TpoTeasbl U Gocdaraspl, 100ABIIIOT B
00pasIipl, colieprKaIiye JeKapCTBEHHOE CPENICTBO, M OUH obpasell, coaepxamux Toasko JIMCO (+ PPi, Bbico-
KM KOHTPOJIb), a Oydep ms mu3nca, coaep kKamuii HHrHOUTOPHI TTPOTea3kl, JOOABISIOT B APyrue o0Opasiibl, Co-
neprkamue Tonsko JIMCO (-PPi, Hu3kuit koHTpoIb). Bee 00pasipl IM3MpOBaHHOM LENbHON KPOBH TTOBEPTaloT
nonHoMy mornomenuro BTK u cnocoOy obnapyxenust ¢ocdortuposuna, omucanHomy B US20160311802,
BKJIFOYCHHOM B JIAaHHBIH JJOKYMEHT ITOCPEICTBOM CCBHUIKH. 3HAUEHHS SKCTPAKOPIIOPAILHOTO )KU3HEOOECTICUeHHS
(OKXK) crposit B [Ipusme, a KprBast HAaWJIy4IIEro IPHOJIVKEHHS C OTPaHIMUYCHUSIMH TI0 MAKCUMYMY M MHHUMYMY,
OTIpe/IeTIEHHBIMH BBICOKMM M HU3KUM KOHTpOJsIMHU + PPi n -PPi, npuMeHsIfoT AJ1s OLIeHKN KOHIEHTPALUK HCCIle-
JyeMOTO COEAMHEHUS, YTO 10 MHTEPIOJISIUN NPUBOAUT K 50%-HoMy nHrnOupoBanuio curaana ECL.

B Tabi. 2 npuBeneHbl aKTUBHOCTH BBIOPAHHBIX COCTWHEHHUH MO TAaHHOMY H300pETCHHIO MPH aHAIN3E KU-
Ha3el BTK, npruemM HOMep Ka)KI0TO COEIMHEHHUS] COOTBETCTBYET HOMEpPAM COEIUHEHUMN, TPUBEIACHHBIM B MIPH-
Mepax 1-154, onmcanHbIX B JaHHOM JoKyMeHTe. "T" ob6o3HaudaeT ICsy panyio 10000 HM wnn meHee U 6osiee yem
500 aM; "f1" o6o3nauaer ICsy paBHyro 500 HM mnu meHee u 6ostee yem 100 HM; u "+71" o6o3nagaer 1Csy paB-
Hyto 100 HM wim MeHee.

Tab6muma 2

ICs0 (HM) Coegunenne Ne

T 2,3,4,5,6,7,8,9,10, 11, 12, 13, 14a, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24a, 25, 26a,
26b, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36a, 37, 39, 40, 41, 42a, 44, 56, 58, 60, 62, 63, 64,
65,67,68,71,72,73,75,76,77,78,79, 80, 81, 82, 83, 84, 86, 87, 88, 89a, 90, 91, 92, 93,
94, 95, 96, 97, 98, 99, 100, 101, 104, 105, 106, 107, 110, 111, 112, 113, 114, 119a, 120,
121,122,123, 124, 125, 126, 152,

T 38,42b,45,46,47,48, 49, 51, 52, 53, 57, 59, 61, 66, 69, 70, 74, 102, 103, 115, 117, 118a,
118b, 127, 128, 129, 130, 131, 132,

T 14b, 24b, 36b, 43, 50, 85, 89b, 108, 109, 116, 133, 134, 135, 136, 137, 138, 139, 140, 141,
153,
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OOPMYVYIJIA N3OBPETEHMA
1. Coennnenue dpopmyisr (II)
H
N
R?—N
0
R4
Z >N =N
| N-R®
N N
Ay
R®

WM ero (papMareBTHIECKH MpruemMiIeMast CoJib, Te

KOJIBIIO A TIpENICTaBIsIET COO0H S-WICHHBIH MOHOIMKIMYECKIH TeTepoapuil, CoAepKaInui 3 reTepoaTomMa,
He3aBUCHMO BbIOpaHHbIX 3 N, O u S, IpryeM yKa3aHHbBIH S-4JICHHBIH MOHOLMKJIMYECKHI TeTepoapui HeoOs3a-
TeJIBHO 3aMeIeH OXHIM mwin oonee R';

R' B KaXI0OM CiTydae HE3aBHCHUMO BBIOGHPAIOT U3 C).¢-alKIIa U 3-5-4ICHHOTO KapOOLMKINIA, IPUYEM yKa-
3aHHBINA Ci_¢-aJKIWI ¥ 3-5-4JICHHBIN KapOOIUKIHI He00A3aTENIFHO 3aMEICHBI OJTHIM WK OoJiee RIO;

R' B koM CITy4ae He3aBUCUMO BRIOMpAIOT U3 raoreHa, -CN, Cy_¢-aikmia 1 3-5-wIeHHOTO KapOOIMKIIIIA,

R? BeIOupatoT u3 H, C¢-ankuna, C, ¢-ankenmna, C, ¢-aNKUHIIA, 4-6-4ICHHOTO MOHOIIMKIUYECKOTO Kap-
GowuKIIa, 4-6-9ICHHOTO MOHOIMKIMYeckoro rerepormkimmia, -CN, -C(O)R*, -C(O),R*, -C(O)N(R*),,
—S(O)szel u —S(O)ZN(Rza)z, npuaeM ykazaHHble Cg-ankwmi, C,¢-amkeHnn, C,.g-aJKUHWI, 4-6-1ICHHBIA MOHO-
MUKITUICCKUH KapOOIMKIII U 4-6-4IEHHBIH MOHOIMKIHYECKUNA TETSPOIMKIII He0Os3aTeIbHO 3aMEIICHBI OJ1-
HHUM HIU 0oJiee Rzo;

R* B kaxmom coydae HezaBucuMo BeiOmpatoT m3 H, Cj¢-ankuna, C,¢-ankenuna, C,c-ankuHuna, 4-6-
YJICHHOTO MOHOITMKJIMYECKOTO KapOOIUKIMmIa U 4-6-4JIeHHOTO MOHOIIMKINYECKOTO TEeTePOIHMKIINIIA, MPHIEM
ykazauHble Cjg-ankumn, Cpg-anmkeHm, C,g-alKUHWI, 4-0-4JICHHBIA MOHOIIMKIUYECKUAN KapOOUWKIWI u 4-6-
YICHHBIH MOHOIUKINYCCKUI TETCPOUKIII B KOKIOM CIIydae HeoOs3aTeIbHO U HE3aBHCUMO 3aMEIICHBI OTHUM
i Goee R™;

R* B kaxmom cinydae He3aBucuMO BbeIOupatoT u3 Cj¢-ankmna, C,ge-ankenmna, C,e-ankunmna, 4-6-
YIEHHOTO MOHOIUKIMYECKOTO KapOOUUKIHIa, 4-6-4JICHHOTO MOHOIIMKINYECKOTO TeTCPOIUKIINIA, TaJoreHa,
-CN, _C(O)R20a’ -C(O)szoa, -C(O)N(Rzoa)z, _N(RZOa)Z’ _N(R20a)C(O)R20a’ -N(Rzoa)C(O)szoa,
_N(R2Oa)C(O)N(R20a)2’ -N(Rzoa)S(O)szoa, _ORZOa’ -OC(O)Rzoa, -OC(O)N(Rzoa)z, _SRZOa’ _S(O)RZOa’ -S(O)szoa,
-S(O)N(R*™), 1 -S(0),N(R*™),;

R* g kammom caydae He3aBucuMoO BeIOMparoT u3 H, Cg¢-amkmna, C,¢-amkennna, C,.¢-aaxuHmia, 4-6-
YJICHHOTO MOHOITUKIMYECKOTO KapOOIUKIIIIA 1 4-6-4ICHHOTO MOHOITUKIMYECKOTO TeTePOLNKITHIIA;

R* BeiOmMparoT u3 H u C¢-anmkuna, npudeM yka3aHHbIH C)_¢-aTKWI HEOOS3aTeIbHO 3aMeIeH OJHUM HJIH
0oJice TaJoreHoM;

R’ BriGupator u3 H i C¢-ankuma, npuaeM yKasauHblii C,_¢-alIKiI He00A3aTeIbHO 3aMEIIeH OTHHM HITH
0oJice raJoreHoM;

R® BriGupator u3 H u C¢-ankuma, npuaeM yKasauHblii C,_¢-alIKiI He00A3aTeIbHO 3aMEIIeH OTHHM HITH
0oJice raJoreHoM;

i R’ 1 R® BMecTe ¢ aToMaMH, K KOTOPBIM OHH MPHCOEIUHEHBI, 06PasyloT KOJIBLO, COACPIKAIIEE OJHH HITH
JIBa reTepoaToMa, BeIOpaHHbIX U3 O, N 1 S, nprdeM KoJbIIo Heo0sA3aTeIbHO 3aMEIIeHO OTHUM TN OoJiee RSO; 71

RY npeacTaBisieT coooi Ci_g-aJIKuI,

IJIe TETePOIHMKIIAI CONEPKUT OT 1 10 4 reTepoaToMOB, He3aBUCUMO BBIOpaHHBIX U3 O, S umu N.

2. CoenunHenwne 1o 1.1 umm ero apMareBTHIECKH MpUeMIIeMasi COJIb, OTIMYAIONIeecs] TeM, YTO COCIHHE-
HUe npencTasieHo popmymoit (11"

ZT

R2—N

R® an.
3. COGL[I/IHGHI/IG no n.l wiu 2 uim ero (bapMaLIeBTI/I‘IeCKI/I npuemiieMasl COJib, OTJINYaromeecs TeM, 4TO
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KoJbIlo A BeIOMparT u3 1,2,3-okcamuaszona, 1,3,4-okcamuasona, 1,2,4-okcaamasona, 1,2,3-tmaguaszona, 1,3,4-
THanuasona, 1,2,4-tuanuasona, 1,2,3-rpuasona u 1,2,4-tprua3ona, KaxIbpli 13 KOTOPEIX HEOOS3aTENEHO 3aMEIICH
OJHUM WJIH IBYMSI R'.

4. Coenunenne mo 1.1 wim 2 win ero ¢gapManeBTHYECKH TpUeMyeMas Cojb, OTJIMYAIOIeecs] TeM, UTO
KOJIBIIO A TIPEICTaBICHO OJHON U3 CIEIYIOMHX (GOPMYIT

-0 N N, N N NN
o e e Lye Lo Kb

>

5. CoeauHenue 1o JrodoMy 13 it 1 -4 uimn ero gapManeBTHUSCKU MPUEMIIEMast COJb, OTIIMYAROIIECECS TEM, UTO

R' B kaxmom cilydae He3aBHCHUMO IpeacTaBisieT co0oi Cg-anku U Cy_s-IIUKIOATKII, TIPUIEM YKa3aHHEIC
Cig-ankmi u Cs_s-IIUKIOATKWIT HEOOsI3aTeIbHO 3aMEIIICHBI OTHUM-TPEMSI R u

R' B kaxom cilydae He3aBHCHUMO BhIOUpatoT u3 ranoreHa, -CN u Ci_g-ankuna.

6. Coemnuenue 1o obomy w3 1. 1-4 wim ero GapMameBTHUECKH MPUEMIIEMast COJIb, OTINYAIOIIEECS TEM,
uto R' B kaxmom caydae HesaBucumo BoIOMpatoT u3 -C(CHs);, -CH(CHsj),, -C(CHj3),CHF,, -C(CHj3),CF;,
-C(CH3;),CH,F, -C(CH3),CN, 1-MeTUIIMKIONPOITHIIA, MUKI00yTHIA U 3,3-AUPTOPIUKIO0yTHIA.

7. CoenuHenue 1o a000My U3 mI.1-6 Uin ero gpapMameBTHYECKH TpUEMIIeMast COJTb, OTINYAIOIIeeCs
TeM, 9TO

R? BeIOUpatoT u3 H, Cy_¢-ankuna, Cyc-IUKIOANKIIA, HACBIIICHHOTO 4-0-4JICHHOTO MOHOUIMKIHYCCKOTO Te-
TEpOLUKJIINIIA, —C(O)Rza, —C(O)ZRZ*l u -S(O)ZRZ“, npuueM ykazaHHble C_g-askuil, Cy-IHUKIOAIKII U HACKIILIEH-
HBIN 4-0-4JICHHBI MOHOIMKITUYCCKUH TeTEPOLUKIHI HE00A3aTEIbHO 3aMEIICHBI OTHUM-TPEMS RZO;

R* B KaxIOM ciydae He3aBUCUMO BBIOMparoT u3 H, Cig-ankuna, 4-6-4wICeHHOrO0 MOHOIMKIHYECKOTO Kap-
Oorukmia, 4-6-WICHHOTO MOHOUIMKIMYECKOTO TeTePOLUKIIIIIA, TpudeM ykazaHHble C.g-alKwi, 4-6-4JICHHBINA
MOHOIIMKITMYECKUN KapOOIMKIMI U HACBIICHHBIA 4-0-UJICHHBIH MOHOUIMKIMYCCKUI TETCPOIMKIMI B KaXKIOM
ciIydae HeoOs3aTeNIbHO ¥ HE3aBIUCUMO 3aMEIeHBI OJTHUM I 0oJiee R%;

R¥ B kaxzom cloy4yae He3aBUCHMO BBIOMpPAIOT U3 Cig-ankmia, Cy¢-IUKIOATKATIA, HACBIIICHHOTO 4-6-
YJICHHOTO MOHOITMKJIMYECKOTO TeTePOIKIINIIa, TaioreHa, -CN, _N(Rzoa)2 i —ORzoa; u

R*™ B kaxmom cydae He3aBUCUMO TipeacTaBiseT coooit H mmm Cy_g-anmkmi.

8. CoeauHEeHME T10 I1.7 WU €0 papMaleBTHICCKH MpUeMiIeMast Cojlb, OTINIAIOIIEECs TEM, UYTO

R’ BeIOmMparoT u3 H, C¢-amkuna, MUKIOOYyTHIIA, ITUKIONICHTHIA U ITUKIOTEKCHIIa, OKCETaHWIA, TeTParuI-
pobypanuna, terparuaponupanmia, -C(O)R*, -C(O),R* u -S(O),R*, npuuem ykazauubie Ci.g-aIKuII, HHKIO-
OYTHII, IIMKJIOMIEHTH U IUKJIOTEKCHII, OKCETAHMII, TETParuaApoGypaHmii ¥ TETPAruIPOMUPAHIUT HEOOsI3aTeIbHO
3aMeIleHbl OJHUM-TPEMsI R%;

R* npeacTaBisieT co0oi Cj_¢-aNKui, Heo0sI3aTeIFHO 3aMCIICHHBIH OJTHUM RZO;

R? B kaxaoM clIy4ae HEe3aBHCHMO BBIOMPArOT u3 C;3-ajKuiia, HUKIOMPOIIIIA, UKIO0YTHIIA, IUKIONCH-
THJIA, [IUKJIOTEKCUJIA, TAJIOTEHA, -N(Rzoa)z u -ORZO“‘; u

R*™ B kaxmom cydae He3aBUCUMO TIpecTaBsaeT coooit H mim MeTwt.

9. CoeauHeHHME TI0 I1.7 WU €T0 (papManeBTHICCKH MprUeMiIeMas Cojlb, OTINYAIOIIEECs TEM, UYTO

R2 BBI6I/IpaIOT nus3 -H, -SOchj,, -C(:O)OC(CH3)3, -C(:O)CHzN(CHj,)z, -CH3, -CH2CH3, -CHchon,
-CH,CH,0CH;, -CH,CH,0OCH,CH;, -CH,CH(CH;)OH, -CH,C(CH;),0OH, -CH,CH,CH,OH, -CH,CHF,,

-CH,CF;, E_CH2_<]} O&E, O|:>7§ OC>7§> - HO_QE_

10. Coenuuenne mo aro00My u3 Tm.1-9 wnm ero (dapmareBTHUECKH MpHEMIIeMas COJIb, OTIHUYAIOINIEeCs
TEM, YTO R* npencraisier coooit H mnmn C_3-ankmi, Heo0s3aTenbHO 3aMeleHHBIA OMHUM-TpeMsT (TopaMu; R’
npezcraBisier coboit H mm C_3-alKi, HeoOs3aTeIbHO 3aMeleH bl oqHAM-TpeMst dropami; u R® mpencras-
nsieT cooort H wim C_z-ankwi1, HeoOs3aTeIbHO 3aMEIIeHHBINH OTHUM-TpeMs (TOpaMHu.

11. Coenunenue mo yrodomy u3 . 1-10, wim ero gapMaieBTHIECKH TpueMieMasi CoJb, OTIMYAIONIEeCs
tem, aro R’ u R® BMecTe ¢ aToMaMu, K KOTOPBIM OHH IPHCOEIMHEHBI, 0OPA3YIOT 5-6-4IeHHOE HACHIICHHOE Ie-
TEPOIMKINIECCKOE KOIBII0, COJIEpKAIICEe OJMH U JBa TeTepoaroma, BEIOpaHHbIX U3 O, N U S, mpudeM KOJBI0
Heo0s3aTeIbHO 3aMEIEHO OIHUM Rso; u R npeactaBiseT codor Cy_3-aKuiI.

12. Coenmunenue 1o 1.1 wink ero GpapMarieBTUYECKH IPUEMIIEMast COJIb, OTIIMYAIOIIEECS TEM, UYTO COCIHMHE-
HUE MPEJICTABICHO CICAYIONIEH GOopMYyIIOi:
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ZT

R?—N

AIA);

7 N
[ =
N—R
A )\ S
N N
H
rae

KOJIBIIO A TIPEJICTABJICHO OJJHOW U3 CIENYIONHX (OPMYIIL:

-0 ~N =N
N N N="\
1 \ 1 _p1
R R AR
7 N 7 © k!
N . WA 5

R! npencraBiseT coooi Ci_g-alIKui;

R? npencraBisieT coboit C.¢-aNKWI, OKCETaHWI, TeTparuapoypaHmil WK TETParuIpPOIUPAHIII, TPUIEM
ykazaHHbIi C|_¢-alTKiI He0O0sI3aTENbHO 3aMeIeH OIHIM-TPEMSI R*:

R?p KXKJIOM clTydae He3aBUCHMO TMPEICTABISACT COOO0M TajJoreH UIn —ORZO“;

R*™® npenctapisiet coboit H wmn C_3-amkur; u

R’ npeacrasusget cooor H mwin Cy_z-ankur.

13. Coenunenue 1o 1.12, wiu ero GapManeBTHYSCKU MpUeMIIeMas COJb, OTIMYAIOIIEECS] TEM, YTO COC/IU-
HCHHE TPEICTABJICHO CIeayomeH GopMyon:

R2—N

/ N /N\
NSO
H (ITA”).

14. Coemunenvie no .12 wimm 13, wm ero apMarieBTHUESCKH TpUeMyIeMasi COJib, OTIIMYAIOIIeeCs] TEM, UTO
R npexncrasisier co6oii TpeT-GyTHIL;

o

R? MpeJICTAaBIsIeT COOOH O<>_§, I:>*§ -CH,CHF,, -CH,CF,;, -CH,CH,OH, -CH,CH,OCH; wumu
-CH,C(CH;)OH;

u R’ mpesicraBiser coGoil METHIT HIIM H30MPOIIIIL.

15. ®apmaneBTHUecKast KOMIIO3MIUS, COAepsKalasi COeANHEeHne 1o roboMy u3 mi.1-14 wmm ero dapma-
[IEBTUYECKH NPUEMIIEMYIO COJIb U (papMalleBTHYECKH IIPHEMIIEMOE BCIIOMOTaTelIbHOE BEIECTBO.

16. Crioco6 ne4yeHust paccTpoiCTBa, pearnpyromnero Ha HHrHOMpOBaHUE THPO3NHKMHA3EI bpyToHa y cyOb-
€KTa, BKJIIOYAIONINH BBEEHHE YKA3aHHOMY CYOBEKTY d(D(PEKTUBHOIO KOIWYECTBA COCTUHEHHS 1O JII0OOMY W3
mm.1-14 wiu ero dhapMarieBTHYeCKH PUEMIIEMON COJIH, U MIPUYEM PACcCTPOMCTBO MPEACTABISAET COOOH ayTOMM-
MYHHOE pPacCTpONCTBO.

17. Crioco6 1o 1.16, B KOTOpOM ayTOMMMYHHOE PacCTPOMCTBO MPEICTABISIET COO0H pacCeTHHBINA CKIIEPO3.

18. IlpuMeHeHne coeqMHEeHHS 0 JTI000MY M3 Ml 1-14 mnm ero dapMarneBTHIECKA PUEMIIEMOM COMTU IS
JICYEHUs] PAacCTPOIiCTBa, pearupyromiero Ha MHrHOMPOBaHUE TUPO3MHKMHA3BI bpyToHA; mpudeM paccTpoOHCTBO
Ipe/ICTaBIsIET cOO0H ayTOMMMYHHOE PacCTPONHCTBO.

19. IIpumenenne mo m.18, B KOTOPOM ayTOMMMYHHOE pacCTPOWCTBO IPEACTABISET COOOH paccesHHBIH
CKJIEpO3.
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