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(57) Uzo6pereHne OTHOCHTCS K COSTHHCHHUSIM (Op-
myasl (1) mm ux apmaneBTHYECKH TPUEMIIEMBIM CO-
mM, e X, Y, Z, R', R%, R*, R* u nmxnue unmek-
Chl M, P U ( IPEICTABISAIOT COOOH TO, YTO PacKpbl-
TO B HacTosieM onvcann. CoeiMHeHust WK ux dap-
MaleBTHYECKH MPUEMIIEMBIE COIH MOTYT MOIYJIUPO-
BaTh B OPraHNU3Me NPOAYIIHPOBAHNE IIUKINIECKOTO T'y-
aHosuaMoHodocdara ("cGMP") u B 1enoM moaXoasT
JUISL Tepaniy U NnpoHUIaKTUKU 3a00J1eBaHHUM, KOTO-
pBI€ CBsI3aHbI ¢ HapyIIeHHbIM OanancoM cGMP, Takux
KaK Cep/IeuHO-COCYANCTOE 3a00JIeBaHne, HapylIeHUE
SHJIOTENMATIBHON (DYHKIMH, HAPYILIEHNUE UACTONINYe-

CKO#l (DyHKIIMH, aTepOCKIIEePO3, TUIIEPTEH3Hs, Cep/iey-
Hasl HeIOCTAaTOYHOCTD, JIETOYHAs THIEpPTEeH3us (TPpym-
nel I, I1, II1, IV mo WHO), ctenokapaus, Tpom003, pe-
CTeHO3, MH(DAPKT MHOKapaa, HHCYJBT, CepiedHas Jie-
KoMIeHcalus, (udpo3, JerouHas TUNEPTOHUS, HAPY-
LIEHHE IPEKTUIbHON (DYHKIIMH, aCTMA, OCTPBII pecru-
paropHsIit auctpecc cuaapoM (ARDS), xporndeckas
ToYeYHast HeJJ0CTaTOYHOCTh, KUCTO3HBIN (hudpo3, cep-
MTOBHUTHOKJICTOYHASI aHEMUS, CKIIEPOAEPMUS, CHHIPOM
Peiino, nuabert, nnabeTnyeckas peTHHOMATHUS, IIUPPO3
MIEYCeHU, XPOHUYECKOE OOCTPYKTHBHOE 3a00JIeBaHHE
nerkux (COPD), octpoe moBpexaeHue Jerkux, Gpuod-
PO3 JIETKHUX WM HHTEPCTHLIHANbHOE 3a00IeBaHNe JIeT-
kux. M3o0pereHne Takxe OTHOCUTCS K (hapMaIrieBTH-
YECKUM KOMITO3UIMAM, KOTOpPbIE COAepKaT COearHe-
uust popmysibl (1) mim ux dhapMarieBTHISCKH IPUEM-
nemble conu. M300peTenne Takke OTHOCUTCS K COeTU-
HEHHSIM WIH UX (apManeBTHISCKH MTPUEMIEMBIM CO-
JISIM JUIs1 MCTIONIb30BAHMUS B TEPaNvy ¥ MPOQHIAKTHKE
BBIIICYKa3aHHBIX 3a00JIeBaHUM U I TTONTyueHHs (ap-
MAaLEBTUYECKUX CPEICTB C 3TOM LIENBbIO.
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OIIMCAHUE WM3OBEPETEHNA

2420-550475EA/011

[TPONSBBOJIHEIE 4-AMMHO-2- (1H-IIMPABOQOJIO[3,4-B] IMPUIONH-3-WUJI) —-6—
OKCO-6, 7-INTNOPO-5H-IIMPPOJIO[2 , 3-D ] INPUMUIVHA U COOTBE TCTBYIIIME
[IPOMBBOIHEE (1H-MHIOASO0JI-3-MJIA) B KAUECTBE MOIVIJISATOPOB CGMP IS
JIEUEHMST CEPIEYHOCOCYOUCTHEIX SBABOJIEBAHUNA

[IPEOTIOCEIJIKM UMSOEPETEHNMA

HMKJIMIe CKUM GMP (cGMP) ABJIAETCA  BaXHEIM BHYTPUKIIE TOUHEM
MECCeHIKepOM, KOTOPHM 3allycKaeT MHOXECTBO pPa3JIMUHEX 520beKToB
uepes MOOYJIALMD CGMP-3aBMCUMEIX OPOTEMHKMHAa3, OGochommmncTepas u
MOHHEIX KaHaJIOB. IlpuMepaMm 4BJIAeTCA paccijabliieHre IJlaOKMX MBI,
MHTUOMPOBaHKE aKTUMBaALUM TPOMOOLMTOBR M MHIUOMPOBaHME NIpoJMdepalnm
TJIaIKOMBIIEUHEIX KJIETOK ™ anresmun  JIEVMKOILIMTOB. cGMP oBpa3zynT
HepacCTBOPMMEE U PacTBOPMMEE I'yaHMUJIATUMKJIIA3E B KaudecTBe OTBeTa Ha
MHOTUE BHEKJIETOUHEE u BHYTPUKJIE TOUHEE CTVMYJIEL . B ciydae
HepaCTBOPUMEIX I'yaHWUJIaTUMKIIA3, CTUMYJIAUMIO I[IO0 CYNEeCcTBY BHBHBAT
IIeNTUOHEE MEeCCEeHIXepH, TakKue Kak I[IPpelCeplHH HaTpUMypeTUdeCKUN
nNenTun MJIXM  MO3TOBOM  HATPUWMypPeTUUeCKUM  IelTun. PacTBOPUMEE
TyaHWJIaTUUKIIa3H («SGC»), KOTOPHE MIPelCTaBJIST CcOOOM LUTO30JILHEE
TeTepOIMMEPHEE TI'eéMOBHEe OeJIKM, B OTJIMUMe OT DTOI0, I[I0 CYIEeCTBY
HaxoOATCA OO YyHOpaBJIeHMEeM CeMelCTBa HM3KOMOJIEKYJISAPHHX GaKTOpPOB,
KOTOpPEEe oOOpasywnTcda OGepMeHTaTMBHO. Haubojiee BaXHEM CTUMYJISTOPOM
ABJIAeTCA MOHOOKCHUIL asz30Ta («NO») wmiam OJIM3KO POICTBEHHBE UYaCTHLE.
OYHKLIMA OPpYyI'MxX (akKTOpOB, TaKMX KakK MOHOOKCHUI YyIJlepoda WM
TUOPOKCUIILHEIM paauKalj, B LeJIoM OO CUX IIOp He fAcHa. CBa3bBBaHue NO
C TeHOM C of0Opa30oBaHMeM IIEHTAKOOPOMHATHOTO I'eéM-HUTPO3UIIOBOTO
KOMILJIEKCA IIPeOJIOXEHO B KaueCTBe MexXaHM3Ma aKTUMBaluu C IIOMOUBK
NO. AccouMMpPOBaHHOE BHCBODOXIeHMEe THUCTUAMHA, KOTOPHM CBA3aH B
Ba30BOM COCTOAHMM C XeJie30M, I[peBpallaeT QepMeHT B aKTUBHYD
KOHGOPMALIMID.

Kaxmasa M3 aKTUBHEX PacCcTBOPMMEIX I'VaHWJIaTlIMKIIas COCTOUT M3

" B CyOrmeIMHMUIIE . OIMCaHO HECKOJBKO IIOIOTUIIOB CYOBEeIMHMNII, KOTOPEHE
OTJIMYarnTCA opyT oT opyra B OTHOIIEeHUNNA IIoCJIefoBaTEeJIEHOCTH,

TKAHEeCHIelndMUIeCKOTO paclipeneJieHNA n SKCIIpeCCHUMA Ha Pa3JIMUYHEX

oTallaX Pas3BUTHUA. [TooTUNEL O " Bl IIperMMymeCTBEHHO SKCIIPpeCCHMPOBAHE



B TOJIOBHOM MO3T'e M JIeT'KMX, TOoI'ola Kak Bz HaxXono4aAT, B UYaCTHOCTHM, B
rIevyeH M Ioykax. IloKkaszaHO, 4YUTO IIOOTUII ) IIPUCyTCTBYyE€T B TI'OJIOBHOM
MO3T'e IIJIoIDa UYeJIOBEKa. CyOBeIMHUIIE, obo3HauvaeMee Kak O3 U BW
BEIOEJIAJIM M3 TIT'OJIOBHOI'O MO3I'a YeJilOBeKa, M OHM TI'OMOJIOT'MMYHEL O U BD

Bojiee cBexmue paboTH YKa3HBaoLT Ha CYOBLEeOMHUITY Oy, KOTopas
COIEepPXMUT BCTaABKY B KaTaJUTUUECKOM IOMeHe. Bce CyOLeIMHMUIIH
[MOKABHBAKLT BHCOKY TOMOJIOTMI C O0OJJaCTh KaTaJlMTUUECKOTO IOMeHa.

@epMeHTH INpenrioJIOXMTEIJIBEHO comepxaT OIIMH I'eM Ha rerTeponrMmep,

KOTOPHM CBA3aH uepes p;-Cys-78 wu/mam [;-His-105 u mnpencraBjgeT
coboM YacTb PeTryJIATOPHOTO ILieHTpa.

[Ipr [DaToJIOTHUUECKUX COCTOAHMAX MOXHO CHMXATh QOopMMpOBaHME
AKTUBUPYKRIIMX IyaHUJIaTUUKIIa3y G(akKToOpOB WMJIM MOXHO CIIOCOOBCTBOBATH
UX  paspyleHuo BCJeNCTBME IIOBHIIEHHOM BCTPeUaeMOCTM  CBOOOIHHIX
painkajios. [ToslyuaeMad CHWXeHHasa akTuBaumda sGC BenerT, uepes
ocJabJjieHue COOTBETCTBYIEMN cGMP-onocpenoBaHHOM KJIETOUHOM
peakuuy, HaIpMMep, K YBEJMUEHMUI KPOBAHOTO IOaBJIEHMA, K aKTUBAalLUU
TPOMOOLMTORB MM K YBEJIMUEHHOM KJIETOUHOM NpoJudepalry U KJISTOUHOM
anresun. Kak cJIenCcCTBRUE, BO3HUKAET dbopMUpPOBaHUE HapylleHU
SHOOTEJIMAJIbHOY  (QYHKLUUM, aTepPoCKJIepo3, TUIIepTeH3Usd, CcTaduilbHas
W HeCcTabuibHasd cCTeHOKapIomnsia, TpoMBO3, MHaAPKT MMHoOKapna,
MHCYJILTE MJIM HapylleHMe DSPeKTUJILHOM O(YHKUMM. dapMakKoJioTuuecKasd
cTuMyJIALumMsa sGC  JgaeT BO3MOXHOCTE HOPMaJM30BaThH NIPOOYLUPOBaHMUE
cGMP u, cJemoBaTeJIbHO, MOXeT »OeJlaTh BO3MOXHEM JieUeHUe U/UJN
IpenoTBpalleHMe TaKKxX HapyleHUMN.

Hiisa bapMakoJIOTHUUEeCKOM CTHUMYJISLN sGC MCIIOJIb 30BaJIn
COoeIVHEeHWS, AKTUBHOCTB KOTOPHIX OCHOBaHa Ha MIPOMEXY TOUHOM
BEICBOOOXOeHVM NO, Halopumep, OpTraHMUecKMre HUTpaTH. HemocTaTKoM
STOTO JleueHusa ABJIAETCSA pasBuUTHE TOJIEPAHTHOCTHU " CHMXEHUU
AKTMBHOCTHM, a Takxe ©0o0Jilee BHCOKOM HO3e, KoOTopas HeobxoIuMa B
CUJIy BDTOTO.

PazjMuHEle CTUMYyJIATOPEH  sSGC, KOTOpPEE He IeMCTBYIT uUepes
BHCBOOOXIOeHMe NO, omnmMcaHel Vesely B cepum nOyoaukauuri. OOHaKo
coeIMHeHMsa, OOJBINMHCTBO M3 KOTOPHX I[IPedCcTaBJIST CcoOO0M TOPMOHH,
pacTUTeJNIbHEE TOPMOHE, BUTAMUHE WM [OIPUPOIOHEE COeIVHEHMA, TaKue

Kak, HallprMep, AIOBI Alepni, IIpermMyme CTBEeHHO OKa3HBBaKT TOJIBKO



cijiabre 50bekTH Ha oO0pasoraHuMe CGMP B KJIETOUHHX JmM3aTax. D. L.
Vesely, Eur. J. Clin. Invest., Tom 15, 1985, cTp. 258; D. L.
Vesely, Biochem. Biophys. Res. Comm., ToM 88, 1979, cTp. 1244.
CTUMYJIALINIO He comepxamemn reMa T'yaHWJIa TIMKJIAa 3 C [TOMOIIL IO
IPOTONOPOUPHUHA IX OEeMOHCTPHUPOBAaJIN Ignarro et al., Adv.
Pharmacol., ToM 26, 1994, crp. 35. Pettibone et al., Eur. J.
Pharmacol., ToM 116, 1985 cTp. 307, KOoTopad OlMcaHa Kak
AHTUTUIIEPTEH3MBHOE IOelcTBue TekcadpTopdochaTa IUOESHUIMOIMHUSL, U
3TOMY IIOpuUIIMcaHa cTumyasums sGC. CorjacHo Yu et al., Brit. J.
Pharmacol, Tom 114, 1995, cTp. 1587, WUBOIUKBUPUTUIEHMH, KOTOPHM
obJjlamaeT pacciabigomyM = OeVCTBUEM, OKas3bBaeMEIM Ha  BHIEJIEHHYI
aopTy KPHCH, TakXe aKTuBupyeT sGC. Ko et al., Blood, Tom 84,
1994, crp. 4226, Yu et al., Biochem. J., Tom 306, 1995, cmp.
787, m Wu et al., Brit. J. Pharmacol. Tom 116, 1995, crp. 1973
OEMOHCTPUPOBAJIN SGC—-CTUMYJINPYIOLIYIO aKTUBHOCTD 1-6en3mi-3- (5-
TUOPOKCUME TUII-2-QypWJl) MHOa30Ja u OEMOHCTPUPOBAaJIN
aHTUIIpOJIMbepaTUBHOE U MHIMOMpyLIee TPOMOOUUTH IOelcTBMe. IIMpasz0oJiH
u KOHIOEHCHUPOBAHHLE nmMpasoJisl, KOTOPHE OEMOHCTPUPYIOT sGC-
CTUMYJIMPYRIIYD  aKTUMBHOCTE, ONMCaHEL B  €BPOIIeMCKOM IlaTeHTe N
908,456 M TepMaHCKOM IMIaTeHTHOM 3asBke N 19744027.

Ha @maHHBEIM MOMEHT OOHapyXeHO, UTO COeIMHEeHUS II0 HacTodleMy
n300peTeHnD BHI3HBAT CUJIBHYIO aKTUBalLN PacTBOPUMOMN
TYaHMJIATUMKJIA3E M, CJIedoBaTeJIbHO, MOTYT IMOOXOIWUTH NIJIA Tepaluu U
OpodMIIaKTUKM HapyleHUM, KOTOpPhe CBSI3aHHH C HUBKMM ypoBHeM cGMP.

CYIIHOCTHL M3OBEPETEHNVA

Hacrosamee wmz300peTeHMe OTHOCHUTCH K COEIOMHEHMAM, KOTOPHE
AKTUBUPYKRT PacTBOPUMMYK IYyaHMJIATIMKIA3Yy WM MOTYT MIPeOcTaBJIATH
coboM MoJie3HbEle dapMalleBTUUECKM AaKTHMBHEE COeIMHEHUVS OJId Tepaluu u
NIpOodUIIaKTUKHA 3aboJjyieBaHuUM, HalpuMep, CepneyYHOCOCYINUCTHX
3aboJieBaHUM, TaKMxX Kak TUIepTeH3ud, cCcepleuHasd HeIOoCTaTOUHOCTDL,
JeToYHada TUIIEPTEHBUSA, CTEeHOKapIusd, nmaber, cepneuyHasd
OeKoMIleHcalusda, TpoMOo3, XpPOHMUecKasd IIoYeuHad HeOoCTaTOYHOCTh,

dnbpos MIM aTepockiyepo3. CoelnHeHUA QOpMYyJIEl (1)
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CIIOCOOHH MOIOYJIMPOBATH nponoyurpoBaHme LUUKIJIIMUIECKOT'O
I'yaHo3MHMOHOpochaTa («cGMP») B opraHM3Me U MOT'YT IIOOXOOMUTHL NOJIA
Tepaluu U NOpodMJIakTUKM 3aboJIeBaHUlM, KOTOPHE CBS3aHH C HapyleHHBM
BajlancoM CcGMP. Uzo00peTeHMe KpoOMe TOI'O OTHOCUTCHA K IIpolileccam
[IOJIyUYeHU g coenuHeHUM bopMyJIEL (1), K VICIIOJIb 30BaHMI TaKMX
coenuMHeHUM IJId Tepaluu U NpoduJIaKTUMKM YKa3aHHHX BHINe 3aboJeBaHuM
u ojisa [IOJIyYeHU g coenVHeHUM C STON LeJbo, a TaKxe K
bapMalleBTHUUYECKUM KOMITO3ULIMAM, KOTOPHE comepxaT coenMHeHus
bopmyJsier (1) .

I[IOOPOEHOE OIIMCAHNE WM30BEPETEHNA

B BapuaHTe ocymecTBJeHus N 1, HacTodAmee  M300peTeHUe

npeIycMaTpUBaeT COeIOMHEHMe, KOTOopOoe MMeeT CTPYKTYPHYID (opMyJIy

(I):
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MJIM @apMaLLeBTMT{eCKM eec IiprmeMjieMyrn COJIB, T'Ie:

X mnpencraBiygeT codou C(H) wmam N;
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Kaxoell Rl HesaBMcUMO IMpeIncTaBjigeT cofoi rajloreHo, THUOPOKCH,
Ci—-Cs ajirkmj, Ci3—Cg LMKIJIOAJNKMII i —0-Ci—C3 aJIKmiI;

R? mpemcTaBjsgeT coBoM:

(a.) C1-Cg¢ ayxwmi, Toe yrkaszaHHBE Ci1—-Cg aJIkmi M3 R? gaBugercd
He3aMENEHHEM WJIM 3aMelleHHEIM C I[IoMombl oT 1 »mo 6 (QparMeHTOB,
HEe3aBUCHUMO BHOPAHHHX M3 oTopa mau —-0-Ci-Cz ajikuia;

(b.) xosbuo C?, rme koJbLO C? mpemcTaBigeT COBOM:

(1.) C3—Cip LMKJIOAJIKWII;
(ii.) odenwni;
(1ii.) 5- nam 6-UJIeHHEM MOHOLUUKJIMUECKUM TeTepoapuyl, KOTOPHM

COOEepXUT OT 1 OO 2 TIeTepoaTOMOB, BHOpaHHEX M3 N, O miamM S; WK

(iv.) 5- MJIN 0—UJICHHHMN MOHOILIMKJIMYE CKUN TeTePOLUKIINII,
KOTOPHEM COIEPXMT OT 1 OO 2 TeTepoaToMOB, BHOpaHHHX ¥3 N, O uiIu
Sy

IOoe KoJbLo C? ABJIAeTCHS He3aMelleHHBM MJIM SaMelleHHEM C IIOMOIBI
or 1 mo 3 (QparMeHTOB, HE3aBMCHMMO BHOpPaHHHBX M3 I'aJIOT€HO, LMaHO,
C1-C3 ajykumia, —-0-C1—-Cz ajIkmijla MJIM OKCO;

R? npencraenger coboit Ci—-Cg amnkmil, CF; mim C3-Cg LMKJIIOAJIKUIL;

koJIbLIO C® mpemcTaBjideT COBOM:

(a.) odenHwmsI;

(b.) 5- wmamM 6-UJIeHHBEM MOHOLMKJIMUECKUN TeTepoapmy uiam 9-10-
YJIEeHHHY OUMUUKIMUECKUM TeTepoapwuil, KOTOPHM coIepxuT oT 1 nmo 3
reTepoaToMOB, BHOpaHHEHX M3 N, O mwim S;

(c.) 5- miIM 6-4JIeHHHV MOHOUUKJIMUECKUM TeTepPOLMKINII, KOTOPHMN
CoOmepXxuT OoT 1 mo 3 TeTepoaTOMOB, BHOpaHHEX M3 N, O mamM S; WK

(d.) C3-Cg LUMKJIIOAJIKMII;

each R® HezBaBMCHMMO BHOUpawLT M3 TaJIoOeHO, LMaHoO, C.1-C3
ajikuia, —-0-C;—-Cs aljlkmiia, OKCO WM ITUIOPOKCH;

Y mpencTaBygeT CcoOOM:

(a.) cBAa3b;

RY3 RY4 RY1 RY2

r2

% 0

(b.) Tpynmny GopMYyJIE ’
roe RYY u RY? HesaBMCUMO IpeIcTaBjgoT cobtom H, C,-Cs aJjkui,

I'MOpoKCH, c]_)Top, Ci—Cs TMOPOKCHaJIKMII WMJIM aMMHO, WJIVM aJIBTePHaTMBHO



RYl u RY¥?, BMeCTe C aTOMOM YyIJlepola, K KOTOPOMY WX IIPUKPEIJISnT,
oBpasynT C3—Cg LMKIIOAJIKWMII;

RY> m RY¥YY HeszaBUMCUMO OpPeOCTaBJAT codoir H, C;-Cs aJKui,
TUOPOKCU, ¢Top MM Ci—Ci; IMOPOKCHAJIKWII; WIM ajlbTePHAaTMBHO RY? u
R¥4, BMeCTe C aToOMOM yIJlepola, K KOTOPOMY UMX I[IPUKPEILJISnT,

obpasynT C3—Cg LMKIIOAJIKWMII;

“é H RY1 RYZ
Nfa><\
\/T - é’j
(c.) Tpynmny GoOpMYyJIH ;
(d.) xomwuo A%, rpme xojgepuo A" npencraByiger cobom Ci;—Cs

IMKJIJIOaQJIKMJII WJIN (]_)eHI/[J'[, Ioe KOJIBIIO AH ABJIAeTCAd He33aMelleHHBIM WJIM
3aMelleHHEIM C IIOMOIIBI OT 1 oo 3 @paI‘MeHTOB, He3aBUCVIMO BbI@paHHbIX
M3 rajioreHo miam C1—-Cs aJIkujia;

(e.) rpynny-CH=CH-; wuiu

Koy

Z TIpedCTaBJISAeT COOOM:

(f.) rpynmy

(f£.) -SOsH; (g.) -P(=0) (OH)2; mymm (h.) -C(O)N(H)S (0).CHs;
HWXHUM MHIEKC m OpelcTaBJjgeT codom 0, 1 umm 2;

HIXHUM MHIEKC p OpelcTaBJgeT cobtowm 0, 1, 2 mium 3;
HIDKHUM MHIEeKC J OpelcTaBJjigeT codow 0 wmiam 1;

HVWXHMM MHOeKc rl npencraBjgeT codbom 0, 1, 2, 3 wium 4; wu
HWWKHUM MHIEKC r2 OpelcTaBjigeT cobor 0 mim 1.

B coenmumHeHuax ¢opmyJiel  (I), kKorma Y mOpencTaBJageT cobomn
RY3 RY4 RY! RY2

r2
r éf

Tpynmny QOopMyJIE , aToM yIJlepoma, Hecymmin RY u RY4,

(yKasaH CTpeJIKOM B CTPYKTYPHOM dopMyJie HIKE)



RYRRY4RY! RY2
r2
N Y
CBASHBAT C KOJbIEBEM aTOMOM KoJbla C3, ¥ aToM yIJjepona,

Hecymmii RY¥! m RY?, cBA3mHBapOT C Z.

AHaJIOTUMUYHEIM o0f0pa30oM, B COeOMHeHMAx o¢opmyJiel (I), korma Y

H RY1 RY2

"‘S NMX
\\v/”\y: < 'f
opencraBJggeT coboy Tpynny O(OOpMyJIH , CaMbll JIeBHM

aToM yTJuiepoma (yKa3aH CTPeJIKOM B CTPYKTYPHOM GopMyJie HMXe)

H RY1 RY2

*”\Tf\g“w%@f

CBA3SHBAT C KOJIBLEBEIM aTOMOM KoJbla C3, M aToM yIJlepona,
Hecymuit RY' m RY2, cBA3BBaAOT C Z.

AHaJIOTMUHEM o00pas3oM, B cCcoeIMHeHMAX OQopMyJiel (I), xorma Y
opencraBJgeT cobol Tpylny (opMyJIE , aToM KKCJIopoIoa u3
TPpyNIel Y CBASHBAKT C KOJBLEBHM aTOMOM KoJiklla C® M aToM yrjepona B
rpynne Y CBA3HBAKLT C Z.

B BapuaHTe OCYIEeCTBJIEHUSA Ne 2 HacTodlmee n3obpeTeHMe
IpeyCcMaTpMBaeT COeIMHeHMe, KOTOopoe WMMeeT CTPYKTYPHYD O(opMyJIy
(I), B kKoTOpPOM

KoJIbLOo C® mpemcTaBiideT COOOM:

(a.) OdenHwmi;

(b.) 5- wmaIM O6-UJIeHHHM MOHOLMKJIMUECKUN TeTepoapwujl, KOTOPHM
COOEPXUT OT 1 HmOo 3 I'eTepoaTOMOB, BHOpaHHHX M3 N, O mwim S;

(c.) a b5- wmIM 6-UJIeHHHM MOHOLUUKJIMUECKUM TeTepOLVKIINI,
KOTOPHEM COOEPXUT OT 1 OO0 3 TIeTepoaTOMOB, BHOpaHHHX M3 N, O WM
S, WUIn

(d.) C3—-Cg LUMKJIIOAJIKMII;

KaxOuil R®* He3aBUCHMMO BHOMpAamnT M3 TrajloreHo, LImaHo, C1-Cs

ankmia, -0-C1-Cs alJIkujla WMJIU OKCO;



Y mpencrTaBygeT CoOOOM:
(a.) CBA3b;
RY3 RY4 RY1 RY2
r2

R

roe RY! u RY? Hes3aBMCUMO IIpeIcTaBJgoT cobom H, C;-Cs aJjkKui,

(b.) Tpynmny GopMyJIH

TUOPOKCU, ¢Top MM C;—C; IMOPOKCHAJKWII; WIM ajbTepHaTMBHO RY u
R¥?, BMeCTe C aToMOM yIJlepola, K KOTOPOMY UMX IIPUKPEILIInT,
obpasynT C3—Cg LMKIIOAJIKWMII;

R¥> m RY¥Y HesaBUMCHUMO MOpemOcTaBJglT codoir H, C;-Cs aJKui,
TUOPOKCU, ¢Top uiar C;—C; IMOPOKCHAJKWII; WIM aJbTepHaTMBHO RY? u
R¥4, BMeCTe C aToMOM yIJjiepona, K KOTOpOMYy MX [NIPUKPEIUISnT,

obpasynT C3—Cg LMUKIIOAJIKWMII;

j H RY1 RYZ
va;&L\
r1 ;‘:
(c.) rpynny GopMyJIH ; MM
(d.) xompuo A%, 1me xosbuo AY mnpencraBiagerT cobomt Ci3-Cg

UMKJIOAJKMII WY GeHuJI, THe KkoJblo A gBjgeTcs He3aMemeHHBM WK
3aMeleHHbEM C I[IOMOMmbI OT 1 mo 3 dparMeHTOB, He3aBUCUMO BHOPAaHHEBIX
n3 rajijoreHo wmim C1—Ciz ajKwuia,; u

OCTaJIbHHE I[IepeMeHHHEe IMIPpeICTaBJIAT CcoOoOM TO, UTO M3JIOXKEHO B
BapMaHTe ocCcylleCTBJIeHUs N 1.

B BapuaHTe ocymecTBJeHus N 3 HacTodmee nsobpeTeHMne
npelycMaTpMBaeT COeIMHEeHMre, KOTOopoe MMeeT CTPYKTYPHYHD OGopMyITy
(I), B KOTOPOM HWKHMM MHIEKC ( I[OpeIncTaBjiger cobor 1 wu R?
npencTaBJfgeT cobom C,—Cs; alKMII, KOTOPHM ABJAETCH He3aMeMeHHBM WU
3aMeleHHEM C IHoMomeld OoT 1 mo 5 dTOpoBR; M OCTalIbHEE IIepeMeHHHE
OpelCcTaBJIAKT CcoBOoM TO, UTO M3JIOXKEHO B BapMaHTe OCymecTBJIeHUS N
2.

B BapuaHTe ocymecTBJieHMs N 4 HacTodmee ns3obpeTeHUe
opelycMaTpMUBaeT COeIMHeHMe, KOTOpOoe MMeeT CTPYKTYpHYHRD OGopMyy

(I), B KOTOPOWM HWXHWM WMHIEKC J OpeldcTaBjageT cobor 1 u TpyHomy

v

g

CH,CH,CH,CH,CH; I -CH,CH,OCHs3; " OoCTaJIbHEE [IepeMeHHEEe

BHIOMpPAT n3-CH,CH,CF,CF5, -CH,CH,CH,CF'3, -CH,CH,CHs;, -



OpencTaBJIglnT cofoM TO, UTO M3JIOXEeHO B BapMaHTe OCymecTBJIeHUS N
2.

B BapMaHTe ocymecTBJIeHMs N 5  HacTodmee - U300peTeHMe
opegycMaTprBaeT CoOeIMHeHMe, KOTOpoe UMEeeT CTPYKTYPHYID (opMyJy

(I), B KOTOPOM HWXHMM MHIEKC (J IIpencTarjgeT cobor 1 m rpylna

Y

g

npencraBJIAKRT cobour TO, UTO M3BJIOXKEHO B BapMaHTe OCylleCcTBJIeHuAa N

2.

npencraByggeT cobom -CH,CH,CF,CF3; ¥ oOCTaJlbHEHE IIepeMeHHHEe

B BapuaHTe OCYIeCTBJIEHUA Ne © HacTodlmee n3obpeTeHNre
openycMaTprMeaeT COeOMHEHMe, KOTOopOoe UMMeeT CTPYKTYPHYID O(OopMyJy
(I), B KOTOPOM HWXKHUN MHIEKC ¢ NpelcTaBjgeT cobou 1;

R? nmpencraBigeT coBoi KOJbIO C?;

KoJIbLIOo C? mpemcraBiigeT coOoM (QeHmsI, UMKIOTEeKCUII, alaMaHTWUI,
NVPUOWIT UM TeTparuIpOlIMpaHnII;

roe KOJIBLIO c? ABJIAETCH He3aMelleHHEIM  WJIA He3aBUCHKMO
3aMelleHHEM C [OMOWBI OoT 1 1o 3 dTOPpOB MM METUJIOB; U

OCTaJIbHHE I[IepeMeHHHe IMIPpeICTaBJAlT CcoOoM TO, UTO M3JIOXKEHO B
BapMaHTe OCYyWeCTBJIeHUsa N 2.

B BapmaHTe ocymecTBJeHuda N 7, HacTodlmee M300peTeHue
openycMaTprMBaeT COeOMHEHMEe, KOTOpOoe UMMeeT CTPYKTYPHYILD OGOpMyJIy
(I), B koTopol koJblLOo C° mOpencraBjdeT coBol GeHMJ, THUa30JIWI,
OKCaszoJInJl, OKCaOMasOoJIUI, TpUas0oJIWJl WX OUPUIWII; W OCTalJIbHHE
IIepeMeHHEe TIpedcTaBJIgRT coboM TO, UTO M3JIOXKEeHO B BapHuaHTe
ocyumecTRJIeHMa N 2.

B BapuaHTe OCyWeCTBJIEHUA Ne 38 HacTodlee n3obpeTeHNre
npenycMaTprMeaeT COeOUMHEHMe, KOTOpOoe UMeeT CTPYKTYPHYID OGOopMyJIy
(I), B KOTOpOM KOJbLO C° mpemcTaBjigeT CoOOOM OQEeHMJI; M OCTaJbHHE
IIepeMeHHEe TIPenCcTaBJIART CcoboM TO, UTO M3JIOXKEeHO B BapHaHTe
ocylmecTRJIeHMa N 2.

B BapuaHTe OCYIWeCTBJIEHUA Ne 9 HacTodlee n3obpeTeHNre
npenycMaTpruepaeT COeOUMHEHMe, KOTOopoe MMeeT CTPYKTYPHYLD OGopMyJly
(I), B KOTOpPOM KOJBbIO C*® mpemcTaBjigeT cOOOM TUA3OJMIJI; U OCTaJbHHE
IIepeMeHHEe TIPenCcTaBJIgRT Ccobol TO, UYTO M3JIOXKEeHO B BapHMaHTe

ocylmecTRJIeHMa N 2.
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B BapuaHTe ocymecTBJieHMa N 10 HacTodmee M300peTeHME
opelycMaTpMUBaeT COeIMHeHMe, KOTOpOoe MMeeT CTPYKTYpPHYLD OGopMyly
(1), B KOTOPOM koJbIO C° TIpemcTaBjgeT CcoOO OKCcasoauil; U
OCTaJIbHEE IIepeMeHHHEe IIpPelCTaBJART Cco0oM TO, UYTO M3JIOKEHO B
BapMaHTe OCylWleCTBJIeHUS N 2.

B BapuaHTe ocymecTBJeHMa N 11 HacTodmee  M300peTeHME
opelyCcMaTpMUBaeT COeIOMHeHMe, KOTOpOoe MMeeT CTPYKTYPHYLD OGopMyJy
(I), B KOTOpPOM’ Y IpeIcTaBJIgeT cobon TpYyIny bopmy JIEL
RYS RY4 RY1 RY2

r2

PR

, ¥ OCTaJIbHHE IIepeMeHHEEe IpeICTaBJglT cobom To,

UTO M3JIOXKEeHO B BapMaHTe OCYIeCTBJIEHUA N 2.
B BapmaHTe ocymecTBJieHMa N 12 HacTodmlee U300peTeHUe
IpelycMaTpMBaeT COeIMHEHMe, KOTOpOoe UMeeT CTPYKTYPHYLD GbopMyJsy

(I), B KOTOpOMN Y IpeIcTaBJIgeT coBomn TPYIILy bopmy JIBL
H RY1 RY2
3 '
S
, ¥ OCTaJIbHEIEe I[IepeMeHHHe OpeICcTaBJIAT cobor To,
UTO M3JIOKEHO B BapuaHTe ocylmecTBJIeHMS N 2.

B BapuaHTe ocymecTBJeHMa N 13 HacTodmee uU300peTeHHUEe
npelycMaTpMUBaeT COeIMHEeHMe, KOTopoe MMeeT CTPYKTYPHYHD OGopMyJTy
(I), B xoTopoM Y mOpelcTaBJgeT cCcoBOM TO, UTO M3JIOXKEHO B BapMaHTax
ocymecTRJIeHMa NN 11 nmom 12,

HWXHUM MHIeKC rl mnpencrTaBjigeT cobon 1;

HVXHMM MHOEKC Y2 IpencTaBjiseT cobor 0 (IOe HOPUCYTCTBYeET,
KakK B BapuaHTe ocCcylleCTBJIeHusa N 11);

RY! 1 RY? HesaBMCUMO MOpeIcTaBJglnT cobtor H wmmm C;-Cs; aJIkuWi;

OCTaJIbHHE I[IepeMeHHHe MIPpeICTaBJIAT COoOOM TO, UTO M3JIOXEHO B
BapMaHTe OCylWleCTBJIeHUS N 2.

B BapuaHTe ocymecTBJieHua N 14  HacTodmee  M300peTeHMUE
npelycMaTpMUBaeT COeIMHeHMe, KOTOpOoe MMeeT CTPYKTYPHYLD OGopMyTy

(I), B KOTOpOM Z mOpencTaBjfgeT cobonm (a.) —-CO,H; (b.) -C(O)N(H)OH;
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‘ & N
\FN‘NH HN\@

Nx
(c.) ;o wim (d.) ; ¥ OCTaJIbHHE I[IepeMeHHEe
OpeICTaBJIAKT CcoBOM TO, UTO WM3JIOKEHO B BapMaHTe OCymecTBJIeHMS N
2.

B BapuaHTe ocymecTBJeHMa N 15 HacTodmee  M300peTeHME
opelyCcMaTpMUBaeT COeIOMHEeHMe, KOTOpOoe MMeeT CTPYKTYpPHYLD OGopMyJy
(I), B KOoTOpOM Z mnOpencTabBjdgeT cobonm -CO,H, M ocTajlbHHE IepeMeHHHEe
IpeICcTaBJIAKT CcoBOM TO, UYUTO WM3JIOKEHO B BapMaHTe OCymecTBJeHUs N
2.

B BapMaHTe oCyleCcTRBJIEeHNA Ne 16 HacToAmee n3obpeTeHMe
opelycMaTpMUBaeT COeIOMHEeHMe, KOTOopoe MMeeT CTPYKTYPHYD OGopMyJIy
(I), B KOTOPOM HWXHMM MHIEKC m IIpencTaBjggeT codbomm 0 wmim 1, u
OCTaJIbHEle IIepeMeHHEEe I[IpedCcTaBJISART CcoOoM TO, UYTO M3JIOKEHO B
BapMaHTe OCylleCTBJleHUs N 2.

B BapumaHTe ocymecTBJeHMa N 17 HacTodmee u300peTeHHUe
IpelycMaTpMUBaeT COeOMHEeHMe, KOTOopoe MMeeT CTPYKTYPHYID (QOopMyJIy
(I), B xoTopol R! mpemcrarjger coboil XJOp WM OTOpP, M OCTaJbHHE
IepeMeHHEe TIIpedcTaBJgRT cobor TO, UTO M3JIOXEeHO B BapHaHTe
ocyumecTRJIeHMa N 2.

B BapumaHTe ocymecTBJeHua N 18 HacTodmee un300peTeHHUE
npelycMaTpMUBaeT COeIMHEeHMre, KOTopoe MMeeT CTPYKTYPHYHR OGopMyJty
(I), B KOoTOpoM X mpencTaBasgeT cobo¥ C(H); U ocTaJIbHHEe IIepeMeHHHEe
OpelcTaBJIAT coBoM TO, UTO M3JIOXKEHO B BapMaHTe OCymecTBJIeHMs N
2.

B BapumaHTe ocymecTBJeHMa N 19 HacTodmee uM300peTeHMUE
npelycMaTpMUBaeT COeIMHeHMe, KOTOpoe MMeeT CTPYKTYPHYHRD OGopMyITy
(I), B xoTopoum X mOpeXcTaBJgeT cobou N; U OoCTajIbHHE IIepeMeHHHe
OpeICcTaBJIAKRT CcoBOM TO, UTO M3JIOXKEHO B BapMaHTe OCymMecTBJIeHUs N
2.

B BapuaHTe ocymecTBJeHMa N 20 HacTodmee U300peTeHMUE
opelycMaTpMBaeT COeIMHeHMe, KOTOpOoe MMeeT CTPYKTYPHYHRD OGopMyy
(I), B xoTopol R? mpemcraBigeT cobGoil MeTWMJ WM UMKJIONPOIWUII, WU

OoCTaJlbHEIE IIepeMeHHEe IIpeaCTaBJIART coboun TO, dTOo M3JIOXEHO B
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BapuaHTe OCylWleCTBJIeHUS N 2.

B BapuaHTe ocymecTBJieHMa N 21  HacTodmee  M300peTeHME
opelycMaTpMUBaeT COeIOMHeHMe, KOTOpOoe MMeeT CTPYKTYPHYLD OGopMyIy
(I, B koTopo¥ R? rmpemcraBsgeT coboin  MeTWMII, M  OCTaJIbHHE
IIepeMeHHEe TIPEeNCcTaBJLART CcoBoM TO, UTO M3JIOXKEHO B BapHaHTe
ocymecTRJIeHMa N 2.

B BapuaHTe ocyllecTBJieHMa N 22  HacTodmee  M300peTeHME
opelycMaTpMUBaeT COeIMHeHMe, KOTOpOoe MMeeT CTPYKTYpHYLD OGopMyIy
(I), B xoTOpOM

R? [pencraBJdeT cobom Cy,—Cs AJIKWNJI, KOTOPHM aBJideTcd
HesaMelleHHBEIM MJIM 3aMelleHHBIM C IIoMomei oT 1 mo 5 @TopoB:

koJibllo C? mnpemcraBigeT CoBOM TO, UTO M3JIOKEHO B BapuaHTe
ocymecTBJIeHus N 7;

Y IpeIcTaBJIAeT coBon TO, uTo M3JIOXEHO B BapraHTe
ocymecTBJIeHus N 11;

Z IpeIcTaBJIAeT coBon TO, uTo M3JIOXEHO B BapraHTe
ocymecTBJIeHusS N 14;

R! nmpencraBiageT co®oi XJIOp MU OTOpP;

X npencraBjgeT cobtom C(H) mim N;

R* mpepcTaBigeT co®oil METMJI MJIM LUKJIOIPOIINII;

HXHUM MHIEKC m OpelcTaBJsgeT codtom 0 miam 1;

HWXHUM MHIEKC J OpelcTaBJigeT cobou 1; u

R&, RY¥Y, RY?, RY}, RY" 1y HMKHMe MHIEKCH p, rl wu r2
npeIcTaBJIAT coBoM TO, UYTO M3JIOXKEHO B BapMaHTe OCymecTBJIeHMs N
2.

B BapmaHTe ocymecTBJieHMa N 23  HacTodmee M300peTeHMUEe
npelycMaTpMBaeT COeIMHeHMe, KOTOopoe MMeeT CTPYKTYPHYIRD OGopMyJTy
(I), B kKOoTOpOM

v

I'pyliia RszeHCTaBHHeT cobom —-CH,CH,CF,CF;:

koJb1o C° mnpenmcraBigeT coBOM TO, UYTO W3JIOKEHO B BapMaHTe
ocymecTBJIeHrusa N 8, 9 wmam 10;

R® mnpencraBygeT coboM ¢TOop, XJOp, LMaHO, MeTWJI, MeTOKCH WU

OKRCO;



Y mpencTaBasgeT coboun
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RY1 RY2

Al

R¥! 1 RY? Hes3aBMCUMO MpeIcTaBJgonT cobtor H mmm C;—-Cs; aJIKuWi;

Z mOpencraBJygeT cobom -COH;

R! npepncrapigeT coBoM XJIOP WM OTOP;

X mnpencraBJygeT cobtom C(H) wmam N;

R? mpencTaBisgeT CcoBOOM MeTWJI;

HUXHUM
HUXHUN
HUXHUN

HUXHUM

B BapmaHTe ocylecTBJIeHMa N

dopmysty (IA)

VMHIOEKC

VMHIOEKC

VMHIOEKC

VMHIOEKC

B KOTOpOM

m OpencraBjsgeT codbom 0 wmiam 1;
p nOpencraejsgeT cobom 0, 1 wmyim 2;
g mnpencraejdeT cobou 1; u

rl mpezncrasjfgeT cobom 1.

(1A)

X mnpencraByageT codou C(H) wmam N;

R! mpencTaBjgeT coOOM MeTUJI WMJIM TaJIoT'eHO;

C® mpemncTaBygeT COBOM GEeHMJ WM TUa3OJINIL;

R® mpemcTaBjgeT CcofoM MeTMJI, LMaHO MJIM TaJIOTeHO;

R¥' 11 RY? He3aBUCUMO MPENCTaBJIAT CO00M H MIM MeTWI;

HIDKHUM MHIEKC m OpelcTaBJgeT cobtor 0 miam 1; u

HIDKHUM MHIEKC p OpelcTaBjgeT codom 0 miam 1.

B BapuaHTe ocymecTBJieHusa N 25 coemmHeHre (QOPMYJIE

dopmysty (IB)

24 coenuHeHUe QOPMYJIEL

(1)

(I)

mMeeT

mMeeT
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(IB)

B KOTOpOM

X npencrarysgeT cobom C(H) wmam N;

R! mpemncraBigeT cofoMt MeTMJI MM TaJIoTeHO;

R? mpepmcTaBjdeT coboil koJbLo C?, THe KoJbLo C? mpemcTabjigeT

cobon:
(1.) C3-Cqip LMKJIIOAJIKWII;
(ii.) odenm;
(iii.) 5- MaIM 6-UJIEHHBM MOHOUUKJIMUECKMUM TeTepoapuyl, KOTOPHMN

comepxuT OT 1 mO 2 TeTepoaTOMOB, BHOpaHHHX M3 N, O mMaIM S; WIKU

(iv.) 5- JZNgNZ! 0—UJIeHHHN MOHOLMKJIMYE CKUMN TeTepPOLMKIINII,
KOTOPHEM COIEepPXMT OT 1 OO 2 TeTepoaTOMOB, BHOpaHHHX u3 N, O uiIu
S

rOoe KoJbLo C? ABJIAeTCHS He3aMelleHHHM MJIM SaMelleHHEM C IIOMOIBIO
or 1 mo 3 GparMeHTOB, He3aBUCHMO BHOPAaHHHEHX U3 TajlIoTeHO, lMaHo,
C.i-Cs ajgkmja, —-0-C;—C3; ajJKuijla MM OKCO;

C® mpexmcraBifgeT coBOM QEHMUJI, THMa3OJMII MU OKCa3OJII;

R® mpencTaBJageT CcoOO¥ MeTWJI, LMaHO WMJIMU TaJIOTeHO;

R¥' 11 RY? Hes3aBUCKUMO MPENCTaBJIAT CO00M H MIM MeTWJI;

HIDKHUM MHIEKC m OpelcTaBJgeT cobtor 0 miam 1; u

HIDKHUM MHIEKC p OpelcTaBjigeT codowm 0 miam 1.

B BapuaHTe ocylleCcTBJieHMa N 26 HacTodmee MU300peTeHMUE
OpenycMaTpuBaeT coegmMHeHune, KOTOpOe UMeeT bopmMy Ty (IB), B
KOTOpOU

R? mpencraBjgeT coboil (QeHmsI, KOTOPHIM ABJISETCS He3aMelleHHEBM

JIn 3aMelleHHEIM C IIOMOIIBID OT 1 pite} 3 (]_)paI‘MeHTOB, He3aBUCIVMO
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BEIOPAHHEIX M3 TaJIoTeHO, LinaHo, C;—C; amxkwuia wmian —-0-C;—-C3 aJxuia; u

OCTaJIbHHE IIepeMeHHHEe IMIPpeICTaBJIAT COoOOM TO, UTO M3JIOXEHO B
BapMaHTe ocCymecTBJieHus N 25,

B BapuaHTe ocylmlecTBJieHMa N 27 HacTodllee M300peTeHME
OpenycMaTpuUBaeT coegmMHeHune, KOTOpOe UMeeT dopMy Ty (IA), B
KOTOpOM

R! mpemcraBjgeT cob®oi TaJIOTEHO;

C?® nmnpencraBygeT cofoM  deHwMI, TMa30JIUII, OKCasz30JInJI WU
BeH30THNa30JINIL;

R¥' 11 RY? HesaBMCHMO MpPEenCTaBJIAlOT COOOM H, MeTUJl MM aMMHO; U

X, R® M HWKHME MHIOEKCH m ¥ P I[OPedcTaBJgnT coboM To, UYTO
M3JIOXKEHO B BapMaHTe ocyllecTBJieHUsa N 24,

B BapmaHTe ocymecTBJieHMa N 28 HacTodmlee U300peTeHUe
openycMaTpUBaeT coenmMHeHMe, KOTopoe wuMeeT  (QOopMyJIy (IB), B
KOTOpPOM

R! mpemncTaBjgeT cobOi TajloTeHo;

C® nmpemncraBjgeT coboi  deHu, TMa30JIUII, OKCasoJInJl WA
OeH30THNa30JIUII;

RYl 1y RY? Hes3aBUCUMO MNPEeICTaBJISLT coBol H, MeTus WM aMuMHO; U

X, R2, R® M HMWXHME MHIEKCH I M p [IpedcTaBJglnT cobo¥ TO, UTO
M3JIOXKEHO B BapMaHTe ocymecTBJeHmMsa N 25,

B BapuaHTe ocymecTBJeHMa N 29 HacTodmee uU300peTeHHUE
npenycMaTpmuBaeT coeIMHeHHne, KOTOpOe UMEEeT dopmMy Ty (IB), B
KOTOPOM R? mpencrabBiigeT coBoi GeHUsI u

X, R1, Cs, R® RY, RY?, UMKkHME MHIOEKCH M ¥ P IOIPenCcTaBJIAlT
coboM TO, UTO M3JIOXKEHO B BapMaHTe ocylmecTBJeHus N 25.

B 1OpyroM BapuaHTe OCYWeCTBJIEHMA HacCTOosllee U300peTeHMUe
npenycMaTpUBaeT COeIMHEeHMe, BHOpaHHOEe U3:

3-(2-{4-ammHO-2-[1- (2-dTOpPOeH3Mn) - 1H-tnpaz3oJo[3, 4-
blnouprouua-3-mi] -5-MeTuJI-6-0KCO—6, 7T-ournnpo-5SH-nuppoJjo [2, 3-

d] mMpuMUANMH-5-MJI } OKCa30J-4-1JI) -2, 2-IUMe TUJINIPOIaHOBOM KUCJIOTH;
3-(2-{4-ammHO-2-[6-xJ1I0P—-1- (3, 3,4, 4, 4-nne”HTadpTopbyTmi) - 1H-

MHIOAa30JI—-3-Wj] —5-MeTuJI-6—-0KCO—-6, 7T-nurunpo—-5SH-nmppoJio [ 2, 3-

d] mMpuMUAMH-5-MJI } OKCa30J-4-1J) -2, 2-OUMe TUJIIPONIaHOBOM KUCJIOTH;
3-(2-{4-ammHO-2- [6-xJI0p—1- (2-dTOopOeH3MII) ~1H-MHOa30JI-3-1JI] —

5-MeTmJI-6-0KCO—-6, /T-ourunpo—-5H-nmppoJio [ 2, 3-d] IMpUMUIOUH-5—
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WJI) OKCca30J1-4-uj} -2, 2-OUMe TUJIIPOIIaHOBOM KUCJIOTH;
3-(4-{4d-ammHO-2-[6-xJ10P—-1- (3, 3,4, 4, 4-ne”HradpTopbyTmi) - 1H-
MHIOA30JI—3-Wl] —5-MeTuJI-6—-0KCO—6, /T-nurunpo—5SH-nmuppoJio [ 2, 3-
d] mupUMUIMH-5-1J1} —2-0poMbeHNI) IPOIIaHOBOM KUCJIOTH;
3-{4-[4d-ammHOo-2-{6-xJ0p—1- [ (4—MEeTUJILVKJIOTEKCWUII) MeTMJI] —1H-
MHIOA30J-3-WUil} -5-MeTuJI-6—-0KCO—6, /T-nurunpo—-5SH-nuppoJio [2, 3-
d] nnpuMuOMH-5-1J1] eHMII } IPOIIaHOBOM KMUCJIIOTH;
3-{4-[4d-ammHO-2-{6-xJ10p—1- [TeTparunpo-2H-nnpaH—2-UJIMETUJII ] —
1H-mHmazs0-3-uUi} —5-MeTujI-6—-0KCOo—-6, /T-ournnpo-5SH-nupposo [2, 3-
d] nnpuMuOMH-5-1J1] eHWII } IPOIIaHOBOM KUCJIOTH;
3-(4-{4-ammHOo-5-MeTHII-6-0KCO-2-[1-(3,3,4,4,4-
neHradpTopdbyTmi) —1H-ntupasoso [ 3, 4-b ] nupunmuua-3-mj] -6, /-ourunpo-5SH-
nuppoJio [ 2, 3-d] nupuMuOnH-5-1J1} beHWJI) IPOIIaHOBOM KUCJIOTH ;
3-(6-{4-ammHO-5-MeTMJI-6-0KCO-2-[1-(3,3,4,4,4-
neHTadpTopOyTNMI) —1H-ntvpaszoJo [3, 4-b]nupuonuu—-3-mi] -6, 7-ourmuopo-5H-
nuppoJio [ 2, 3-d] oupuMmUOvHE—5-1JI } OIMPUINH-3-WJI) =2, 2—-AVMe TUJIIIPOIIaHOBOM
KMCJIOTEL;
3-(4-{4-ammHO-5-MeTUJI-6-0KCO—-2-(1-(3,3,4,4,4-
neHradpTopdyTmi) -2, 3—ourunpo-1H-nupaszoso [ 3, 4-b] nupuonua-3-mj) -6, 7-
ouruopo-5S5H-nmppoJio [ 2, 3—-d] IUMpUMUIOVMH-5-1MJI} eHuJI) —2, 2—
OVME TUJINIPOIIaHOBOM KUCJIOTH;
3-(4-{4-ammHOo-2-[6-xJ1I0P-1-(3, 3,4, 4, 4-nenradpTopbyTmi) -1H-
MHIOAa30JI-3-uJ] —5-MeTuJjI-6—-0KCO—-6, 7T-nurunpo—-5SH-nuppoJio [2, 3—
d] nupuMUOMH-5-1J1} beHUII) IPONaHOBOM KMUCJIOTH;
3-(3-{4-amMmHO-5-MeTUII-6-0KCO-2-[1-(3,3,4,4,4-
neHradTopdbyTmi) —1H-ntnpaszogo [ 3, 4-b] nupunmuu-3-mj] -6, 7T-ourunpo-5S5H-
nuppoJio [2, 3-d] nupuMmmuaonH-5-mi} deHnsI) —2, 2-OVMe THUJINIPOIIaHOBOM
KUCJIOTEL;
3-(4-{4-amMmHO-5-MeTUII-6-0KCcO-2-[1-(3,3,4,4,4-
neHradTopdbyTmi) —1H-ntnpasoso [ 3, 4-b] nupunmuu-3-mi] -6, 7T-ourunpo-5S5H-
nuppoJio [2, 3-d] nupuvmuaonHa-5-ma}-1H-1, 2, 3—-Tpra30Ji—1-1JI) IpOlIaHOBOM
KVCJIOTEL;
3-(4-{4d-ammHO-2- (1-0ByTmi-6-xjyop-1H-ntnpaz3oJo [3, 4-b] nupuomuu-
3-WJI) —5-MeTWJI-6-0KCOo—6, 7T-nurmunpo—- S5H-nmppoJio [ 2, 3-d ] IMpUMUIOUH-5—
M} GeHWII) IPOIIaHOBOM KMCJIOTH ;

3-(4-{4d-ammHO0-2- (1-0OyTmi-1H-nupazoJio [ 3, 4-b] nupuaomH—-3-1JI) —5-
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MeTUJI-6—0KCO—6, /T-ourunpo-5S5H-nuppoJio [2, 3—-d] nupuMmuouH—5-

W} GeHWJI) IPOIIaHOBOM KMCJIOTH;
3-(4-{4d-ammHO-5-MeTUJI-6-0KCO-2-[1- (4,4, 4-TpudTopbyTmi) —1H-

nvpasoJio [ 3, 4-blmupnomuu-3-uil] -6, 7-ourunpo—-5SH-nupposio [2, 3-

d] nnpuMUAOMH-5-1J1} DeHUII) IPOIaHOBOM KMUCJIIOTH;
3-(4-{4-ammHO-5-MeTUJI-6-0KCO-2-[1- (4,4, 4-TpudTopdbyTui) —1H-

nrpasoJio [ 3, 4-bl oupnomuu-3-ui] -6, 7-ourunpo-5SH-nupposio [2, 3-

d] IUMpUMUIMH-5-1J} beHu) -2, 2—-OUMe TUJIIIPOIIaHOBOM KMCJIOTH;
3-(4-{4-aMmHO-5-MeTUJI-6—-0KCcOo-2-[1- (4,4, 4—-TpudTopdbyTui) —1H-

nnpasoJio [ 3, 4-b ]l oupnomuu-3-ui] -6, 7-ournnpo-5SH-nupposio [2, 3-

d] nnpuMUOMH-5-1J1} beHUII) —2-Me TUJIIIPOIIaHOBOM KUCJIOTH;
3-(4-{4-avmHo-2-[5-dTop-1- (4,4, 4-TpudTopbyTIj) —-1H-

nupasoJio [ 3, 4-b ]l oupuamuua-3-ui] -5-MeTuji-6—-oKco—-6, 7-ouruagpo-5H-

nuppoJio [ 2, 3-d] nupuMuaonH-5-1J1} beHWJI) IPOIIaHOBOM KUCJIOTH ;
3-(4-{4d-amvmHo-2-[6-xJ0op—1- (4,4, 4-TpudTopbyTNj) - 1H-

nupasoJio [ 3, 4-b ]l oupnuomuHa-3-ui] —5-MeTuji-6-oKco-6, 7-ourungpo-5H-

nuppoJio [ 2, 3-d] nupuMuIOMH-5-1J1} beHWJI) IPOIIaHOBOM KUCJIOTH ;
3-(4-{4d-avmHO-5-MeTUI-2- [6-MeTHi—-1- (4,4, 4i-TpudTopbyTIj) —1H-

nupasoJio [ 3, 4-b ] nupniomH-3-uij] —6-0okco—-6, 7T-ourunpo-5S5H-nuppoJio [2, 3-

d] nupuMUaMH-5-1J1} beHUII) IPOIaHOBOM KMUCJIOTH;
3-(4-{4-ammHO0-2-[1- (2-pTOpPOeHn3mI) - 1H-tnpaz3oJo[3, 4-

bl oupmonua-3-mi] -5-MeTuJI-6-0KCO-6, 7T-aurnnpo—-5SH-nuppoJjo [2, 3-

d] nupuMUaMH-5-1J1} beHMII) IPOINaHOBOM KMUCJIOTH;
3-(3-{4-ammHO-2-[1- (2-@TOpPOeH3Mn) - 1H-tnpaz3oJo[3, 4-

bl noupmonua-3-mi] -5-MeTuJI-6-0KCO—-6, 7T-aurnnpo-5SH-nuppoJjo [2, 3-

d] IUpUMUIOMH-5-1J1 } eHMII) IPOIaHOBOM KMUCJIOTH ;
3-(4-{4d-ammHO-2- [5-dTop-1- (2-dTOopOeH3MI) ~1H-upaszoyo [ 3, 4-

blnoupmouua-3-mi] -5-MeTuJI-6-0KCO—-6, 7T-ournnpo-5SH-nuppoJo [2, 3-

d] IUPpUMUIOMH-5-1J1 } DeHMII) IPOIaHOBOM KMUCJIOTH ;
3-(3-{4-ammHO-2-[5-dTop-1- (2-dbTOopOeH3MI) ~1H-upaszoyio [ 3, 4-

blouprouua-3-mi] -5-MeTuJI-6-0KCO—-6, 7T-ournnpo—-5SH-nuppoJjio [2, 3-

d] IUpUMUIOMH-5-1J1 } DeHMII) IPOIaHOBOM KMUCJIOTH ;
3-(4-{4d-ammHO0-2-[1- (2, 3—nudTop-4-MmeTnyI6eH3MII) —6—MeTHJI—- 1H-

nupasoJio [ 3, 4-b] mupuinH—-3-MJI] —5-MeTuJI-6—-0KCco—-6, /T—-nurunpo-5SH-

ouppoJio [2, 3—-d] nupuMmuonH-5-1J1} eHNMJI) IPOIIaHOBOM KUCJIOTH;

3-{4-amubo-2-[6-xJjop-1-(3,3,4,4,4-nneHTadTopdyTmi) —1H-
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MHIOAa30JI—-3-W] —5-MeTuJI-6—-0KCO—-6, /T-nurunpo—5SH-nuppoJio [ 2, 3-
d] mupUMUIMH-5-1J1 } DeH30MHOM KWCJIOTH ;
3-(3-{4-ammHO-2-[6-xJ1I0P—-1- (3,3, 4,4, 4-ne”HradpTopdbyTmi) - 1H-
MHIOAa30JI—-3-Wl] —5-MeTuJI-6—-0KCO—6, /T-nurunpo—-5SH-nmuppoJio [ 2, 3-
d] IUpUMUIMH-5-1J} beHuII) -2, 2—-OUMe TUJIIIPOIIaHOBOM KMCJIOTH;
(d-{4-amubo-2-[6-xJjop-1-(3,3,4,4,4-nneHTadTopbyTmi) —1H-
MHOAa30J-3-WUi] —5-MeTuJI-6—-0KCO—6, /T-nurunpo—-5SH-nuppoJio [ 2, 3-
d]l mupuMuomMH-5-un}-1H-1, 2, 3-Tpuasoji—-1-uj) yKCYCHOM KMCJIOTH;
3-(4-{4-ammHO-2-[6-x)J1I0P—-1- (3, 3,4, 4, 4-nenTadpTopdbyTmi) - 1H-
MHOAa30J-3-Wi] —5-MeTuJI-6—-0KCOo—-6, /T-nurunpo—-5SH-nuppoJio [ 2, 3-
d]l mmpuMuamH-5-un}-1H-1, 2, 3-Tpuasoji—-1-1JI) IpollaHOBOM KMUCJIOTH;
2= (4-{4-avmHo-2-[6-xJ0op—-1-(3,3,4,4,4-neHTadpTOopdOyTIi) —1H-
MHIOAa30J-3-WJI] —5-MeTUJI-6-0KCOo—6, 7T-nurnaopo—-5SH-nuppoJsio [2, 3-
d] mupumMuanH-5-ua}-1H-1, 2, 3-Tpras30j-1-mj) —2-Me TUJIIPOIIaHOBOM
KUCJIOTEL;
3-(4-{4d-avmHOo-2-[6-xJ0Pp—-1-(3,3,4,4,4-nnedTadpTopbyTIj) - 1H-
MHIOa30JI-3-WJI] —5-MeTuJI-6-0KCOo—6, 7T-nurnaopo-SH-nuppoJsio [2, 3-
d]l mupuMuImuH-5-un}-1H-1, 2, 3-Tpuasoji-1-uj) -2, 2—-OuMe TUJIIIPOIIaHOBOM
KMCJIOTEL;
1-[ (4-{4-ammHO-2-[6-xJOopP—-1-(3,3,4,4,4-neHTradpTopdyTIi) —1H-
MHOAa30J-3-WJ] —5-MeTujI-6-0KCcOo—-6, 7T-nurunpo—-5SH-nuppoJio [2, 3-
d] nupuMuaouH-5-uia}-1H-1, 2, 3—-Tprasz3oj—1-1J) Me T ]
IUKJIONPOIIaHKapOOHOBOM KUCJIOTH;
3-(4-{4-ammHOo-2-[6-xJI0P-1-(3, 3,4, 4, 4-nerHradpTopbyTmi) —1H-
MHIOA30JI—3-WJj] —5-MeTuJI-6-0KCO—-6, 7T-nurunpo—-5SH-nuppoJio [2, 3-
d] IUPpUMUIMH-5-1J1} beHnII) -2, 2—-OUMEe TUJIIIPOIIaHOBOM KMCJIOTH;
3-(4-{4d-ammHO-2-[6-xJ10P—-1-(3, 3,4, 4, 4-ne”HradpTopbyTmi) - 1H-
MHIOAa30JI-3-WJl] —5-MeTuJI-6-0KCO—-6, 7T-nurunpo—-5SH-nuppoJio [ 2, 3-
d] mupuMUAMH-5-1J1} beHUII) —2-Me TUJINPOIIaHOBOM KUCJIOTH;
2-{4-[4-ammHOo-2- (1-OyTHin-6-xJjop-1H-mHOa30a-3-1JI) —-5-MeTnjiI-6-
OKCO—-6, 7T-ourmnpo-5S5H-nimppoJio [ 2, 3-d] tupuMmnamHa-5-uin] -1H-1, 2, 3-
TpMa30J-1-MJI} YKCYCHOM KMCJIOTH;
3-{4-[4d-ammHO-2- (1-OyTmi-6-xjop—-1H-MHOa30J-3-WJI) —5—-MeTnJI- 6—
OKCO—-6, 7T-ourmnpo-5S5H-nimppoJio [ 2, 3-d] tupuMmnamHa-5-uin] -1H-1, 2, 3-
TpMas0oJi-1-MJI} IpOonNaHOBOM KUCJIOTH;

3-{4-[4d-ammHO-2- (1-OyTmi-6-xjop—-1H-MHIa30J-3-WJI) —5—-MeTnJI— 6—
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oKCco-6, 7T-murunpo-5S5H-nnppoJio [ 2, 3-d] tMpUMUIOIVH—-5-WJI] QeHnII} -2, 2—
OVME TUJINIPOIIaHOBOM KUCJIOTH;
3-{4-[4-ammHO-2- (1-OyTmi-6-xJjiop- 1H-MHOasoJ—-3-uj) —5-MeTuji- 6—
OKCO—-6, /T-ourmnpo-5S5H-nmppoJio [ 2, 3-d] IupuMUIOIMH-5—
1] QeHWJI } TPOIIaHOBOM KMCJIOTH;
3-(3-{4-ammHO-2- [6-xJI0p—1— (2-MeTOKCUBTWUI) —1H-MHIOa30J1—-3-WJI] —
5-MeTnJI-6-0KC0O—-6, /T-ourunpo—-SH-nmppoJio [ 2, 3-d ] IMpUMUIOUH-5—
Wi} deHn) -2, 2-OUMe TUJINIPOIIaHOBOM KMCJIOTH ;
3-(4-{4d-aMmHO-2- [6-xJI0p—1- (2-MeTOKCUDTWUI) —1H-MHIOa30J1—-3-WJI] —
5-MeTmJI-6-0KCO—-6, /-ourunpo—-SH-nmppoJio [ 2, 3-d] IMpUMUIOUH-5-
M1} eHWJI) IPOIIaHOBOW KMCJIOTH;
3-(4-{4d-ammHO-2- [6-xJ1I0p—1- (4, 4, d—-TpUudTopbyTUil) —1H-MHOa30JI—
3-mi] -5-MeTuyi-6-0KCco—-6, 7-ourunpo-5S5H-nuppoJio [2, 3-d] nupuMUONH—-5—
W1} QeHMII) IPONaHOBOM KUCJIOTH;
3-(4-{4d-amvmHOo-2-[6-xJ0p—1- (4,4, 4-TpudTOopOyTI) ~1H-MHOA30JI—
3-mi] -5-MeTuyi-6-0KCco—-6, 7T-ourunpo-5S5H-nuppoJio [2, 3-d] nupuMUONH—-5—
Wit beHns) -2, 2-0UMe TUJINIPOIIaHOBOM KMUCJIOTH ;
3-{4-[4d-ammHO-2- (6-xJI0p-1-nneHTMIJI-1H-MHOa30JI-3-1JI) - 5-MeTuJI—-
6-0KCO-6, 7T-ourunpo-5SH-nuppoJio [2, 3—-d] nupuMUOUH-5—
1] GeHMJI } TPONIaHOBOM KMCJIOTH;
3-(4-{4d-ammHO-2- [ 6—-xJI0p—1- (UMKJIOTeKCUIMeTWUJI) — 1H-MHOa30J1—-3—
W] —-5-MeTui—-6-0oKCco-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] nupuMuaonH—-5-
M} GeHWJI) IPONIaHOBOM KMCJIOTH;
3-{4-[4d-ammHO-2- (6-xJI0p—-1-Tekcui-1H-MHOa30JI-3-1JI) —5-MeTuJI—-
6-0KCO-6, T-ourunpo-5SH-nuppoJio [2, 3—d] nupuMuOnH—-5-
ni1] QeHWJI } IPOIIaHOBOM KMCJIOTH;
3-(4-{4-ammHO-2-[6-0TOP-1-(3,3,4, 4, 4-neHradpTopbyTmi) —-1H-
MHIOAa30JI-3-WJl] —5-MeTuJI-6-0KCO—-6, 7T-nurunpo—-5SH-nuppoJio [ 2, 3-
d] IUPpUMUIOMH-5-1J1 } DeHMII) IPOIaHOBOM KMUCJIOTH ;
3-(4-{4d-ammHO-2- [6-xJI0p—-1- (2-dTOopOeH3MII) ~1H-MHOa30JI-3-1JI] —
5-MeTmJI-6-0KCO—-6, /T-ourunpo—-5S5H-nuppoJio [ 2, 3-d] IMpUMUIOUH-5—
W} GeHWJI) IPOIIaHOBOM KMCJIOTH;
3-(3-{4-ammHO-2- (6-xJI0p—-1- (2-dbTOopOeH3MII) ~1H-MHOa30JI-3—1JI) —
5-MeTmJI-6-0KCO—-6, /T-ourunpo—-5S5H-nmppoJio [ 2, 3-d] IMpUMUIOUH-5—
M} GeHWII) IPOIIaHOBOM KMCJIOTH ;

4-(2-{4d-aMmHO-2- (6-xJI0p—1- (2-dTOopOeH3MII) ~1H-MHOa30JI—-3—1JI) —
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5-MeTMJI-6-0KCO—-6, /T-ourunpo—-5S5H-nuppoJio [ 2, 3-d] IMpUMUIOUH-5—

Wi} Tmazso—-4-mi) 0yTaHOBOM KMCJIOTHL;
3-(2-{4d-amMmHO-2- (6-xJI0p—1- (2-dTOopOeH3MII) ~1H-MHOa30JI—-3-1JI) —

5-MeTmJI-6-0KCO—-6, /T-ourmunpo—- S5H-nmppoJio [ 2, 3-d] IMpUMUIOUH-5—

MJI}OoKCa30JI—4-1Jl) IPpOIaHOBOM KMCJIOTH;
2= (2-{4-ammHO-2- (6—-xJi0p—1- (2-pTOopOeH3MI) ~1H-MHODa30J1—-3-1JI) —

5-MeTnJI-6-0KC0O—-6, /T-ourunpo—-SH-nmppoJio [ 2, 3-d ] IMpUMUIOUH-5—

MIlokcaszsoJ—4-1J) YKCYCHOM KMCJIOTH;
3-(4-{4d-ammHO-2- [6-xJI0p—1- (4, 4—-nuMeTUJINIeHTWJI) — 1H-MHODa30J1—-3—

W] —-5-MeTuJI—-6-0KCO-6, /T-ournnpo-5SH-nuppoJsio [ 2, 3—-d ] nupuMmuonH—-5-

M1} eHWJI) IPOIIaHOBOW KMCJIOTH;
3-(3-{4-ammH0o-2-[1- (2-dTOopbOeH3MI) ~1H-MHOa30J1-3-1JI] - 5-MeTuJI-

6-0oxCco-6, 7T-onurunpo-5SH-nuppoJio [2, 3-d] nupuMmuonuH-5-

W1} QeHMII) IPONaHOBOM KUCJIOTH;
3-(2-{4-ammH0o-2-[1- (2-dTOopbeH3mi) ~1H-MHOa30J1-3-1JI] - 5—-MeTuJI~

6-0xCco—-6, 7T-ourunpo-5SH-nuppoJio [2, 3-d] IupUMUOVH-5-1JI} OKCa30J1—4—

WJI) IPOTIaHOBOM KUCJIOTH;
4-(2-{4d-amvmHOo-2-[1- (2-dTOopbOeH3mi) ~1H-MHOa30J1-3-WJI] - 5—-MeTuJI-

6-0KCO-6, 7T-ourunpo-5SH-nuppoJio [2, 3—-d] IMpUMUAOMH-5—WJI } TMas30JI—-4 -

WI) 6y TaHOBOM KMCJIOTEHL;
3-(2-{4-ammHO0-2-[1- (2-dpTOopOeHn3mi) - 1H-MHOa30JI-3-WJI] - 5—-MeTI1JI—

6-0KCO-6, 7T-ourunpo-5SH-nmppoJio [2, 3-d] IMpUMUAOMH-5-WJI } OKCa30JI—4 -

W) —2, 2—-OVMe TUJINIPOIIAHOBOY KMCJIOTH;
3-(4-[4-ammHOo-2-{6-xJ0p—-1-[ (3-dTopnUPpUOIMH-2-1JI) MeTu1JI] —1H-

MHIOA30J-3-Ui} -5-MeTuJI-6-0KCO—-6, 7T-nurunpo—-5SH-nuppoJio [2, 3—

d] IupUMUIOIMH-5-1J1] QeHMII) IPOIaHOBOM KMUCJIOTH;
3-(4-[4d-ammHOo-2-{6-xJ0p—-1-[ (4, 4—-IUDTOPLUUKIIOTEKCUJI) METWJI] —

1H-muDas0-3-1il} -5-MeTuji-6—-0KCo—6, 7T-ourunpo-5SH-nupposo [2, 3-

d] IUpUMUIOMH-5-1J1] QeHMII) IPOIaHOBOM KMUCJIOTH;
3-(4-{4d-ammHO0-2-[1- (2-pTOopOeH3MI) —6—MeTMJI- |H-MHOa30J1—-3-WJI] —

5-MeTmJI-6-0KCO—-6, /T-ourunpo—-5S5H-nuppoJio [ 2, 3-d] IMpUMUIOUH-5—

W} GeHWJI) IPOIIaHOBOM KMCJIOTH;
3-(4-{4d-ammHO-2-[6-pTOp—-1- (2-bTOopOeH3MII) ~1H-MHOa30JI-3-1JI] —

5-MeTmJI-6-0KCO—-6, /T-ourunpo—-5S5H-nmppoJio [ 2, 3-d] IMpUMUIOUH-5—

M} GeHWII) IPOIIaHOBOM KMCJIOTH ;

3-(3-{4d-ammHO-2-[6-pTOp—-1- (2-dbTOpOeH3MI) ~1H-MHOa30JI-3-1JI] —
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5-MeTMJI-6-0KCO—-6, /T-ourunpo—-5S5H-nuppoJio [ 2, 3-d] IMpUMUIOUH-5—

W} GeHWJI) IPOIIaHOBOM KMCJIOTH;
3-(2-{4d-ammHO-2-[6-pTOp—-1- (2-dTOpOeH3MI) ~1H-MHOa30JI-3-1JI] —

5-MeTmJI-6-0KCO—-6, /T-ourunpo—-5SH-nuppoJio [ 2, 3-d] ntupuMmonua-5-mi}-1, 3-

TMa30J-4-1J) -2, 2—-OUMe TUJINIPOIIaHOBOM KMCJIOTH;
3-(2-{4-ammHO-2-[6-dTOpP—-1- (2-dbTOpPOeH3MII) ~1H-MHOa30JI-3-1JI] —

5-MeTnJI-6-0KC0O—-6, /T-ourunpo—-SH-nmppoJio [ 2, 3-d ] IMpUMUIOUH-5—

MI}okKcas3oJy—4-ui) -2, 2—-OUMe TUJINIPOIIaHOBOM KMCJIOTH;
3-(4-{4d-aMmHO-2- [6-xJ10p—1- (2, 6—nudTOPOeH3MUIJI) ~1H-MHOaz30JI—-3-

W] —-5-MeTuJI—-6-0KCO-6, /T-ournnpo-5SH-nuppoJsio [ 2, 3—-d ] nupuMmuonH—-5-

M1} eHWJI) IPOIIaHOBOW KMCJIOTH;
3-(4-{4-ammHOo-2-[6-xJ0op—1- (4-dTopBeH3my) ~1H-MHOA30JI-3-JI] —

5-MeTUJI-6-0KCO—-6, 7T-nurnuapo-5SH-nuppoJio [ 2, 3—d] nupuMUOUH-5-

W1} QeHMII) IPONaHOBOM KUCJIOTH;
3-(4-{4d-amvmHOo-2- [6-xJop—1- (3—-MeTMIOeH3WJ) —1H-MHOAa30JI—-3-1JI] -

5-MeTUJI-6-0KCO—-6, 7T-nurnuapo-5SH-nuppoJio [2, 3—d] nupuMmuomH-5-

W1} QeHnJI) IPONaHOBOM KUCJIOTH;
3-(4-{4d-ammHo-2- [ 6-xJiI0p—1- (4d—-MeTUIIOeH3UII) ~1H-MHOAa30JI-3-1JI] -

5-MeTmJI-6-0KCO—-6, /T-ourmunpo-5SH-nmppoJio [ 2, 3-d] IUPpUMUOUH-5—

M1} GeHWII) IPOINIaHOBOM KMCJIOTH;
3-(4-{4d-ammHO-2- [6-xJI0p—-1- (2-MeTMJIOeH3MI) —1H-MHOa30J1—-3-1JI] —

5-MeTmJI-6-0KCO—-6, /T-nurmunpo-5SH-nuppoJio [2, 3-d] IUpUMUOUH-5—

M} GeHWJI) IPONIaHOBOM KMCJIOTH;
3-(4-{4d-ammHO-2- [6-xJI0p—-1- (3-bTOopOeH3MJI) ~1H-MHOA30JI-3-1JI] —

5-MeTmJI-6-0KCO—-6, /T-ourmunpo-5S5H-nuppoJio [ 2, 3-d] IMpUMUOUH-5—

M} GeHWJI) IPOIIaHOBOM KMCJIOTH;
3-(4-{2-[1- (amamaHTaH-1-maMeTuJ) —6-xJjop—-1H-mMHOaz3o0a-3-mj] —4-

aMMHO—5-MeTUJI-6—-0KCO—-6, 7T-ourunpo-5SH-nuppoJso [2, 3—d] NIVPUMUOVH—5-

M} deHnJI) OPONaHOBOM KUCJIOTH;
3-(4-{4d-ammHO-2- [b5-dTop-1- (2-dbTOopOeH3MII) ~1H-MHOA30JI-3-1JI] —

5-MeTmJI-6-0KCO—-6, /T-ourunpo—-5S5H-nuppoJio [ 2, 3-d] IMpUMUIOUH-5—

W} GeHWJI) IPOIIaHOBOM KMCJIOTH;
3-(2-{4-ammHO-2- [5-dTop-1- (2-dbTOopOeH3MII) ~1H-MHOAa30JI-3-1JI] —

5-MeTmJI-6-0KCO—-6, /T-ourunpo—-5S5H-nmppoJio [ 2, 3-d] IMpUMUIOUH-5—

MiloxcasoJy—4-ui) -2, 2—-OUMe TUJIIPOIaHOBOM KUCJIOTH;

3-(4-{4d-ammHO-2- [ b—-xJop—-1- (2-dTopOeH3MI) —~1H-MHOa30JI—-3-1JI] —
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5-MeTMJI-6-0KCO—-6, /T-ourunpo—-5S5H-nuppoJio [ 2, 3-d] IMpUMUIOUH-5—
W} GeHWJI) IPOIIaHOBOM KMCJIOTH;
3-(2-{4d-ammHO-2- [ b—-xJop—-1- (2-dTOopOeH3MII) ~1H-MHOa30JI-3-1JI] —
5-MeTmJI-6-0KCO—-6, /T-ourmunpo—- S5H-nmppoJio [ 2, 3-d] IMpUMUIOUH-5—
WI}okcasoJ—4-ui) -2, 2—-OUMe TUJIIPOIIaHOBOM KMCJIOTH;
3-(2-{4d-ammHO-2-[1- (2, 3—nudpTop-4-MeTnIJIO€H3MII) —6—MeTuJI—- 1H-
nupasoJio [ 3, 4-b] mupuInH—-3-UJI] —5—-MeTuJI-6—-0KCOo—-6, /—nurunpo—-5SH-
nuppoJio [2, 3-d] nupuMuOnH-5-1J1} TMa30J—-4-1JjI) —2, 2-OVMe TUJINIPOIIaHOBOM
KUCJIOTEL;
3-(4-{4d-ammHO-2-[1- (2-pTOopPOeH3mI) ~1H-MHIOa30JI-3-UJI] —5—MeT1JI—
6-0KCO-6, /T-ourunpo-5SH-nuppoJio [2, 3—-d] nupuMmuOnH-5-
Wi} GeHWJI) IPOIIaHOBOW KMCJIOTH;
3-(2-{4-amMmHO-5-MeTMJI-6-0KCO-2-[1-(3,3,4,4,4-
neHTadpTopbyTnil) —1H-nupaszoJo [ 3, 4-b]nupuonuu-3-mui] -6, 7-ourmuapo-5H-
nuppoJio [ 2, 3-d] nupuvmuaonHa-5-mi} -1, 3-tnaszojg-4-ui) -2, 2-
OVME TUJIIIPOIIaHOBOM KUCJIOTH;
(2-{4-ammHO-5-MeTUII-6-0KCO-2-[1-(3,3,4,4,4-1eHTadTOPOYTIUII) —
1H-ntpazogo [3, 4-b]noupunmuu-3-mj] -6, 7T-ourunpo-5SH-nmppoJio [2, 3-
d] mupuMUIMH-5-1mi} -1, 3-Truas0ji1-4-1Jl) YKCYCHOM KUCJIOTH;
3-(2-{4-amMmHO-5-MeTUII-6-0KCO-2-[1-(3,3,4,4,4-
neHradpTopdyTmi) —1H-ntnpaszogo [ 3, 4-b] nupuomuu-3-mj] -6, 7T-ourunpo-5S5H-
nuppoJio [2, 3-d] nupuMmmuaonHa-5-mi} -1, 3-Truaszoj—-4-uj) —3-MeTuJI0yTaHOBOM
KUCJIOTEL;
2-(2-{-4-amMmHO-5-MeTMII-6-0KCO-2-[1-(3,3,4,4,4-
neHradTopdbyTmi) —1H-ntnpaszogo [ 3, 4-b] nupunmuu-3-mj] -6, 7T-ourunpo-5S5H-
nuppoJio [2, 3-d] nupuMuanH-5-mi}-1, 3—-tnazoj-4-
WJI) UMKJIONPOIaHKapOOHOBOM KUCIJIOTH;
1-[(2-{4-amMmHO-5-MeTMJI-6-0KCO—-2-[1-(3,3,4,4,4-
neHradTopdbyTmi) —1H-ntnpasogo [ 3, 4-b] nupunmuu-3-mi] -6, 7T-ourunpo-5S5H-
nuppoJio [2, 3-d] nupuMuanH-5-mi}-1, 3—-tnazoj—-4-
WJI) METWJI ] IUKJIONIPONaHKapOOHOBOM KMUCJIIOTH;
3-(2-{4-aMmHO-5-MeTUII-6-0KCO-2-[1-(3,3,4,4,4-
neHradTopdbyTmi) —1H-ntnpasoso [ 3, 4-b] nupunmuu-3-mi] -6, 7T-ourunpo-5S5H-
nvppoJo [ 2, 3-d] nupuMmuionH-5-ma} -1, 3-Tua30J1—-4-1JI) IPpOolaHOBOM
KVCJIOTEL;

(2-{4-amuuOo-5-MeTHMI-6-0KCO-2-[1-(3,3,4,4,4-nteHTadTOPOYTUII) —
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1H-nimpaszoiio [ 3, 4-b ]l mupnomuua-3-ui] -6, 7-ournnpo—-5SH-nupposio [2, 3-
d] mupuMUIMH-5-1un} -4-MeTuy-1, 3—-Tras30Ji—-5-1JI) YKCYCHOM KMUCJIOTH;
3-(2-{4-ammHO-2-[5-dTOop-1-(3,3,4,4, 4-nenradpTopbyTmi) - 1H-
nupasoJio [ 3, 4-b]l mupuanH—-3-1JI] —5-MeTuJI-6—-0KCo—-6, /T—-nurunpo—-5SH-
nuppoJio [ 2, 3-d] nupuMmunomuua-5-mi} -1, 3—-tuazon—4-wui) -2, 2-
OVME TUJINIPOIIaHOBOM KUCJIOTH;
3-(2-{4-ammHO-2-[5-dTop—-1- (3, 3, 3—TpudTopnponmi) —-1H-
oupasoJio [ 3, 4-b] mupuInH—-3-UJI] —5—-MeTUJI-6—-0KCOo—6, /T—nurunpo—-5SH-
nuppoJio [ 2, 3-d] nupuMmunouua-5-mi} -1, 3—-tuasoj—4-wuji) -2, 2-
OVIME TUJINIPOIIaHOBOM KUCJIOTHL;
3-{2-[4d-aMmHO-2- (1-OyTui—-1H-nupaszoJio [ 3, 4-b] nupnuaomH—-3-1JI) —5-
MeTUJI-6—-0KCO—0, /T-murnngpo-5SH-nupposio [2, 3-d] nupuvmunouH—-5-mj] -1, 3-
THMasz30JI-4-nj} -2, 2-0UMe TUJINIPOIIaHOBOM KMCJIOTH;
3-(2-{4-ammHO-5-MeTUJI-6-0KCO-2-[1- (4,4, 4-TpudTopdyTHi) —1H-
nupasoJio [ 3, 4-b ]l nupunomu-3-mi] -6, 7T-gurnopo-5SH-nuppotio [2, 3-
d] mupumMuanH-5-ui} -1, 3-Tnasz3oa-4-ui) -2, 2—-OUMe TUJIIIPOIIaHOBOM
KMCJIOTEL;
3-(2-{4-ammHO-5-MeTUJI-6-0KCO-2-[1- (4,4, 4-tpudTopdbyTmi) - 1H-
nvpasoJio [ 3, 4-b ]l oupnomuua-3-unl] -6, 7-ourunpo-5SH-nuppoJo [2, 3-
d] mupuMUIMH-5-1i1} -1, 3-Truas0Ji-4-1JI) IPOIIaHOBOM KMUCJIOTH;
3-(2-{4-ammHOo-2-[6-xJI0Pp—-1- (4, 4, 4—-TpUdTOopPOYTMII) —1H-
oupasoJio [ 3, 4-b]l nupuionH-3-MJj] —5-MeTuJI-6-0KCo—-6, /T—-nurunpo-5SH-
nuppoJio [2, 3-d] nupuMmuomuH-5-mi} -1, 3—-tuazoja—-4-wujia) -2, 2-
OVME TUJINIPOIIaHOBOM KUCJIOTH;
3-(2-{4-ammHO-2-[1- (2-pTOpPOeH3mn) - 1H-mtnpaz3oJo[3, 4-
bloupmouua-3-mi] -5-MeTuJI-6-0KCO-6, 7T-aurnnpo-5SH-nuppoJjo [2, 3-
d]l mupuMUIMH-5-1uy} -1, 3-Tuas0ja-4-wui) -2, 2-auMe TUJIIIPOIIaHOBOM
KUCJIOTEL;
3-(2-{4-ammHO-2-[5-dTop-1- (2-dTOopOeH3mI) —1H-mupaszoyio [ 3, 4-
blnouprouua-3-mi] -5-MeTuJI-6-0KCO—6, 7T-ournnpo-5SH-nuppoJjo [2, 3-
d]l mupuMuIMH-5-1my} -1, 3-Tuasoja-4-ui) -2, 2-auMe TUJIIIPOIIaHOBOM
KVCJIOTEL;
3-(2-{4-ammHO-2-[6-xJ10P—-1- (3, 3,4, 4, 4-nne”HradpTopbyTmi) - 1H-
MHIOAa30JI—-3-Wj] —5-MeTuJI-6—-0KCO—-6, 7T-nurunpo—-5SH-nmppoJio [ 2, 3-
d] mupuMuIMH-5-1ui} -1, 3-Tuasoja-4-ui) -2, 2-auMe TUJIIIPOIIaHOBOM

KMCJIOTEL;
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3-(2-{4-ammHO-2-[6-xJ1I0P—-1- (3, 3,4, 4, 4-nne”HTadpTopbyTmi) - 1H-

MHIOAa30JI—-3-Wl] —5-MeTuJI-6—-0KCO—6, /T-nurunpo—5SH-nuppoJio [ 2, 3-

d]l mupuMuIMH-5-1mi} -1, 3-Tuazoj1-4-mj) 6eH30MHOM KUCJIOTH;
4-(2-{4d-ammHO-2-[6-xJ1I0Pp—-1- (3, 3,4, 4, 4-neHradpTopbyTmi) - 1H-

MHIOA30JI-3-Wl] —5-MeTuJI-6—-0KCO—-6, /T-nurunpo—-5SH-nuppoJio [ 2, 3-

d] mupuMUIMH-5-1un} -5-MeTun-1, 3-Tnaszoj—-4-mj) 6eH30MHOM KMUCJIOTH;
3-(2-{4-aMmHO-2- [6-xJI0p—1- (2-dTOopOeH3MJI) ~1H-MHOa30JI-3-1JI] —

5-MeTmJI-6-0KCO—-6, /-ourunpo—-SH-nuppoJio [ 2, 3-d] nupuMmuonHa-5-mi}-1, 3-

TMa30J-4-1Jl) -2, 2—-OUMEe TUJIIIPOIIaHOBOM KMCJIOTH;
3-(2-{4-aMmHO-5S5—UuUKJONPOIMI-2- [ 5—bTOop—-1- (4,4, 4~

TpudTopOyTUII) —1H-nupaszoJio [ 3, 4-b ] IMpUOIMH—-3-UJI] —6—-0KCO—6, /-

ourunpo-5SH-nmppoJio [ 2, 3—d] IUPpUMUOVH-5-UJI} TMa30J1—4-1uj1) -2, 2-—

OVME TUJINIPOTIaHOBOM KUCJIOTH;
3-(2-{4-ammHO-5-MeTMJI-6-0KCO-2-[1-(3,3,4,4,4-

neHTadpTopOyTNMI) —1H-ntvpaszoJo [3, 4-b]nupuonuu—-3-mi] -6, 7-ourmuopo-5H-

nuppoJio [2, 3-d] nupuvmuouHa-5-mi} -1, 3-trna3oj-4-mj) ~-N-TUIPpOKCU~-2, 2—

OVIMe TUJINIPpOIaHaMUL ;
[5-{4-ammHO-2-[6-xJI0P-1-(3,3,4,4,4-tedHTadpTopdyTmi) - 1H-

MHOAa30J-3-uJ] —-5-MeTujI-6-0KCco—-6, 7T-ourunpo—-5SH-nuppoJio [2, 3—

d] nupuMuIMH-5-uyi}-2-okco-1, 3, 4-okcangna3o0J-3 (2H) -nJ1] yKCyCHOM

KUCJIOTEL;
2-[5-{4-ammHo-2-[6-xJop—-1-(3,3,4,4,4-nneHradpTopdyTmi) —1H-

MHIOAa30JI-3-uJ] —5-MeTuJjI-6—-0KCO—-6, 7T-nurunpo—-5SH-nuppoJio [2, 3—

d] nupuMuovH-5-mi}-2-okco-1, 3, 4-okcanmuasoi—3 (2H) —mjn] -2-

MeTUJINIPOIIaHOBOM KUCJIOTH;
(3-(4-{4d-ammHO-2-[1- (2-pTOopOeH3MI) - 1H-ntnpaz3oJo[3, 4-

bloupmouua-3-mi] -5-MeTuJI-6-0KCO-6, 7T-ournnpo-5SH-nuppoJso [2, 3-

d] nnpMUIOIVH-5-1JI1} QeHWII) TPONIaHOoWJI) TJIMIIMHA ;
2=-(3-(4-{4-avmmH0-2-[1- (2-0TOopOeH3MI) - 1H-ttMpazsojso [ 3, 4-

blnouprouua-3-mi] -5-MeTuJI-6-0KCO—6, 7T-ournnpo-5SH-nuppoJjo [2, 3-

d] IUupUMUIOIMH-5-1J1 } eHMII) DpolaHaM/Io ) —2-MeTUJINIPONIaHOBOM KUCJIOTH ;
(3-(4-{4d-ammHO-2-[1- (2-pTOopOeH3MI) —1H-ntnpa3oJo[3, 4-

blouprouua-3-mi] -5-MeTuJI-6-0KCO—6, 7T-ournnpo-5SH-nuppojo [2, 3-

d] nnpMmUIOVH-5-1JI1} QeHWJI) IpolaHowy) —D—aJjilaHuHa ;
(3-(4-{4d-ammHO-2-[1- (2-pTOpPOeH3MI) —1H-ntnpa3oJo[3, 4-

blouprouua-3-mi] -5-MeTuJI-6-0KCO—6, 7T-ournnpo-5SH-nuppoJso [2, 3-
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d] nnpMUIOVH-5-1JI1} QeHMJI) IpolaHowyI) —L—aJjlaHuHa ;

(2R)-2-(3-(4-{4-amubu0o-2-[1- (2-dTOopOeHn3mI) ~1H-nupaszoJyio [ 3, 4-
bloupronua-3-mi] -5-MeTuJI-6-0KCO—6, /T-ournnpo—-5SH-nuppoJso [2, 3-

d] TUupUMUIMH-5-1J1 } beHMII) IponaHaMrio) Oy TaHOBOM KMUCJIOTH;

(28)-2-(3-(4-{4-amubo-2-[1- (2-dTOopOeH3MI) ~1H-nupaszoJyio [ 3, 4-
bloupronua-3-mi] -5-MeTuJI-6-0KCO—6, /T-ournnpo—-5SH-nuppoJso [2, 3-

d] mupuMUIMH-5-1J1 } beHMII) IponaHaMuio) Oy TaHOBOM KMCJIOTH;

(3-(4-{4d-amMmHO-2-[1- (2-pTOpPOeH3MI) ~1H-ntnpa3ojo[3, 4-
blonpronu-3-mi] -5-MeTujI-6-0KCO-6, /T-ournnpo-5SH-nuppoJso [2, 3-

d] nupnMuIovH-5-1JI} QeHUJI) Iporadouyi) —D-cepuHa ;

(3-(4-{4d-aMmHO-2-[1- (2-dTOpPOeH3MI) ~1H-ntnpa3zojo[3, 4-
bloupronu-3-mi] -5-MeTuJI-6-0KCO-6, /T-ournnpo-SH-nupposo [2, 3-

d] mupMUIOMH-5-1JI1 } eHMII) IPpOoIaHomMJI) —D-TpeOoHMHA ;

N-( (2H-TeTpaszoyn-5-wuia)MeTni) -3- (4-{4-ammH0o-2-[1- (2-
dTopbenszuin) —-1H-nupaszoio [ 3, 4-b] nupuamuua-3-ui] -5-MeTuj-6-oKco—-6, 7-
ouTuapo-5SH-nupposio [2, 3—d] nupuMmunorH-5-1J1} eHWJI) IpollaHaMuia ;

3-(4-{4-ammHO-5-MeTMJI-6-0KCO-2-[1-(3,3,4,4,4-
neHradpTopdyTmi) —1H-ntupaszogo [ 3, 4-b] nupuomuua-3-mj] -6, 7T-ourunpo-5SH-
nuppoJio [2, 3-d] nupuMmmuanya-5-mi}-2H-1, 2, 3-Tpra30J1-2-1JI) IPOIIaHOBOM
KUCJIOTEL;

3-(4-{4d-ammHO-2- [6-xJI0p—-1- (2-dTOopOeH3mI) - 5b—-Tuagpokcu—-1H-
MHIOAa30J-3-Wij] —5-MeTuJI-6-0KCOo—-6, 7T-nurunpo—-5SH-nuppoJio [2, 3-
d] nupuMUaMH-5-1J1} beHMII) IPOINaHOBOM KMUCJIOTH;

3-{4-[4d-ammHO-2- (1-ByTHi-6-MeTuJI-1H-nupasz0oJio [ 3, 4-b] nupnuomH-
3-mJ1) —5-MeTuJI-6-0KCOo—-6, 7T-ourmunpo-5S5H-nmppoJio [ 2, 3-d] IMpUMUOUH-5—
ni1] QeHWJI } IPOIIaHOBOM KMCJIOTH;

d—avmHO-2- [ 6-xJiI0p—1- (2-dTopBeH3mi) ~1H-nHnasoj—-3-uj] —-5-
MeTuI-5-{4-[2- (2H-TeTpazon-5-mi) stui] beHnn} -5, 7-ourmuopo—- 6H-
nvppoJio [ 2, 3-d] nupuMmunouH-6—0Ha ;

4-(4-{4d-ammHO-2-[1- (2-dTOopOeH3mI) —1H-ntnpaz3oJo[3, 4-
blouprouua-3-mi] -5-MeTuJI-6-0KCO—-6, 7T-ournnpo—-5SH-nuppoJjio [2, 3-

d] IUpUMUIOIMH-5-1J1} beHnII) Oy TaHOBOW KMCJIOTH;

(d-{4-ammuo-2-[1- (2-dTopOeHn3mi) - 1H-nupaszoJio [ 3, 4-b] nupnamH-
3-mJ] —-5-MeTuJI-6-0KCO—6, 7T-ourunpo—- S5H-nmppoJio [ 2, 3-d] IMpUMUOUH-5—
M1} beHnII) YVKCYCHOM KMCJIOTH ;

4-(4-{4d-ammHO-2- [6-xJI0p—1- (2-bTOopOeH3MII) ~1H-MHOa30JI—-3-1JI] —
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5-MeTMJI-6-0KCO—-6, /T-ourunpo—-5S5H-nuppoJio [ 2, 3-d] IMpUMUIOUH-5—
M} beHnil) Oy TaHOBOM KMCJIOTH;

4- (4-{4-aMmHO-5-MeTUII-6-0KCcO-2-[1-(3,3,4,4,4-
neHradpTopdbyTmi) —1H-ntmpasogo [ 3, 4-b] nupunmuua-3-mi) -6, 7T-ourunpo-5SH-
nuppoJio [2, 3-d] nupuMvmuaonH-5-mi} deHns1) 6y TaHOBOM KMCJIOTH;

2= (4d-{4d-ammHOo-2- [6—-xJi0op—1- (2-pTOopOeH3mMi) ~1H-MHDa30J1~-3-1JI] —
5-MeTnJI-6-0KC0O—-6, /T-ourunpo—-SH-nmppoJio [ 2, 3-d ] IMpUMUIOUH-5—

M} deHnII) YKCYCHOM KMCJIOTH;
2-(4-{4-ammHO-5-MeTUJI-6-0KCO-2-[1-(3,3,4,4,4-

neHradpTopdbyTmi) —1H-ntupasogio [ 3, 4-b] nupunmuua-3-mi] -6, /T-ourunpo-5SH-

nuppoJio [2, 3-d] nupuMvmuaonH-5-1i1} eHnJI) YKCYCHOM KMCJIOTH;
3-(6-{4-ammHO-2-[6-xJI0P—-1-(3, 3,4, 4, 4-neHTadpTopbyTI) —1H-

MHIOAa30J-3-WJI] —5-MeTUJI-6-0KCOo—6, 7T-nurnaopo—-5SH-nuppoJsio [2, 3-

d] IMpUMUOVH=-5-1J1 } IUPUIOMH-3-WJI) IPOIIaHOBOM KUCJIOTH;
3-(4-{4d-avmHOo-2-[6-xJ0p—-1-(3,3,4,4,4-nedTadpTopbyTIj) - 1H-

MHIOa30JI-3-WJI] —5-MeTuJI-6-0KCOo—6, 7T-nurnnpo-5SH-nuppoJjio [2, 3-

d] mupuMUOMH-5-1J1} —-2-1uMaHObeHWJI) IPOIIaHOBOM KMUCJIOTH ;
3-(4-{4-ammHo-2-[6-xJI0Pp-1-(3, 3,4, 4, 4-ntenradpTopdbyTmi) - 1H-

MHOAa30J-3-uJ] —-5-MeTujI-6-0KCco—-6, 7T-ourunpo—-5SH-nuppoJio [2, 3—

d] IUPUMUIMH-5-1J1} —2-MeTUJIQEeHWII) IIPOTNIaHOBOM KMCJIOTH;
3-(4-{4-ammHOo-2-[6-xJI0P—-1-(3, 3,4, 4, 4-ntenradpTopdbyTmi) -1H-

MHIOAa30J-3-Wij] —5-MeTuJI-6-0KCOo—-6, 7T-nurunpo—-5SH-nuppoJio [2, 3-

d] mIUpUMUAOVMH-5-1J1} —2-TUOPOKCUOEHMII) TPOIIaHOBOM KUCJIOTH;
(58)-3-{2-[4-ammHO-5-MeTUJI-6-0KCO—-2—-{1- [TeTparunpo-2H-
nupaH-2-uaMeTuJ1] —1H-nupas3oJo [ 3, 4-b]l nupuonH-3-mj} -6, 7-ogurmuopo—-5H-
nuppoJio [2, 3-d] nupuMmunomuH-5-mij] -1, 3—-tuazoa—-4-un}t -2, 2-

OVIME TUJITIPOIIaHOBOM KUCJIOTH; ;

3-{2-[4-aMmHO-5-MeTUI-6-0KCO—-2—-{1- [TeTparunpo-2H-ntMpaH—-2-
niaMeTuJI] —1H-ntmpaszoso [ 3, 4-b ]l nupuianH-3-ui} -6, 7T-ournapo—5H-
nuppoJio [ 2, 3-d] nupuMunanH-5-mi] -1, 3—-okcazon-4-mja}-2, 2-

OVME TUJINIPOIIaHOBOM KUCJIOTH; ;

(58)-3-{2-[4-ammHOo-5-MeTuJI-2-{1- [4-MeTUJILIMKIIOTEKCUJIMETUJI ]| —
1H-ntmpazoso[3, 4-b] nupuonu-3-mj}-6-okco—-6, 7T-ourmaopo—-5H-
nuppoJio [2, 3-d] nupuMmmunuua-5-miu] -1, 3—-tuazon—-4-mn} -2, 2-

OVMe TUJINIPOIIaHOBOW KUCJIOTH;

3-{2-[4-aMmHOo-5-MeTUI-2-{1- [4-MeTUJILMKIIOTeKCHUJIMeTMJI ] —1H-
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nrpasoJio [ 3, 4-b ] mnupnaomH-3-ui} —-6-0Kkco—-6, 7T-ourmunpo- S5H-nmppoJio [ 2, 3-
d] mupuMuIMH-5-1y] -1, 3-okca3oJ-4-uj} -2, 2—-OUuMe TUJIIPOIIaHOBOM
KUCJIOTEL;
4-(2-{4d-amMmHO-2- [6-xJI0p—1- (2-dTOopOeH3MII) ~1H-MHOa30JI—-3-1JI] —
5-MeTMJI-6-0KCO—-6, /T-ourunpo—-5SH-nuppoJio [ 2, 3-d] tupuMmuouHa-5-mi}-1, 3-
okcaszsoN—4-ui) -2, 2-mndTopdyTaHOBOM KMUCJIOTH;
3-(4-{4d-amMmHO-2- [6-xJI0p—1— (2-dTOopOeH3MII) ~1H-MHOa30JI-3-1JI] —
5-MeTmJI-6-0KCO—-6, /-ourunpo—-SH-nuppoJio [ 2, 3-d] nupuMmuonHa-5-mi}-1, 3-
OKCa30JI-2-uJl) -2, 2—OVME TUJIIIPOIIaHOBOW KMCJIOTHL;
3-(6-{4d-aMmHO-2- [6-xJI0p—1- (2-dTOopOeH3UJI) ~1H-MHOa30JI-3-1JI] —
5-MeTmJI-6-0KCO—-6, /-ourmunpo—-SH-nmppoJio [ 2, 3-d] IMpUMUIOUH-5-
W} IUPUIOMH—- 3-UJI) IPOIIaHOBOM KUCJIOTHL;

2-{4-avmHO-2- [ 6-xJI0p-1- (2-bTOpOeH3MI) ~1H-MHnas0J—-3-1Jj1] —5-
MEeTWMJI-6—-0KCO—6, 7T-ouruipo—-5SH-nouppoJio [2, 3—d] nupuMmunouH-5-mj}t -1, 3-
BeH30THMa30JI-5-KapOOHOBOM KMUCJIOTH;

3-(6-{4d-ammHO-2- [6-xJI0op—1- (2-dTopBeH3MJ) ~1H-MHOa30JI—-3-WJI] —
5-MeTUJI-6—-0KCO—-6, 7T-nurnunpo-5SH-nuppoJsio [2, 3—d] nupuMmuomH-5-

WL} IUPUINH-3-UJI) -2, 2— OYME TUJINIPOIIaHOBOW KUCJIOTH;
3-{2-[4d-ammHO0-2-{6-xJI0p—-1- [4-MeTUJILUKIIOTeKCHUJIMeTI1JI] —1H-

MHOAa30J-3-uj} -5-MeTujI-6-0KCOo—-6, 7T-ourunpo—-5SH-nuppoJio [2, 3—

d] nupuMuIMH-5-1y] -1, 3-okcas3oJ—-4-uj} -2, 2—-OUMe TUJIIIPOIIaHOBOM

KUCJIOTEL;

(58)-3-{2-[4-ammHO-2-{6-pTOp-1- [TeTparunpo-2H-ntMpaH—-2-
niMeTmJ1] —1H-uHnasoJ—-3-uj} —5-MeTujI-6-0KCco—-6, 7-ourunpo—5H-
nuppoJio [2, 3-d] nupuMunouH-5-mi] -1, 3—-tuazoa—-4-un}t -2, 2-

OVMEe TUJINIPOIIaHOBOM KUCJIOTH;

3-{2-[4-ammHO-2-{6-0pTOop-1- [TeTparuapo-2H-nnpaH—2-UJIMETUII] —

1H-muDas0-3-1il} -5-MeTuji-6—-0KCo—6, 7T-ourunpo-5SH-nupposo [2, 3-
d] nmupuMuIMH-5-1y] -1, 3-okca3oJ-4-uj} -2, 2—-OUMe TUJIIPOIIaHOBOM
KUCJIOTEL;
4-(2-{4d-ammHO-2-[6-dTOop—-1- (3-dbTOopOeH3MII) ~1H-MHOa30JI-3-1JI] —
5-MeTmJI-6-0KCO—-6, /T-ourunpo—-5SH-nuppoJio [ 2, 3-d] tmpuMmamuH-5-mi}-1, 3-
oKcaszsoN—4-ui) -2, 2-1ndTopdyTaHOBOM KMUCJIOTH;

(58)-3-{2-[4-ammHO-2-{6-0TOop—-1- [4-MeTMIILUKIIOTEKCUJIME TUJII] —

1H-mHIazs0-3-1i} —5-MeTuji-6-0KCOo—6, 7T-ournnpo—-5SH-nmupposo [2, 3-

d] mupuMuIvH-5-1uy] -1, 3-Tuazoja-4-ui} -2, 2-auMe TUJIIIPOIIaHOBOM



28

KUCJIOTEL;
3-{2-[4d-ammHO-2-{6-pTOop—-1- [4-MeTUIILUUKIIOTEeKCHUIMeTMJI] —1H-
MHIOA30J-3-Uil} -5-MeTujI-6-0KCO—6, 7T-nurunpo—5SH-nmppoJio [ 2, 3-
d] mupuMuIMH-5-1my] -1, 3-okca3oJ-4-uj} -2, 2—-OUMe TUJIIPOIIaHOBOM
KUCJIOTEL;
3-(2-{4-ammHO-2- [6-xJ1I0p—1- (2-dTOopOeH3MII) ~1H-MHOa30JI-3-1JI] —
5—LMKJIONPONNII- 6-0KCO—6, /-ourmunpo—- SH-nmppoJio [ 2, 3-d] IMpUMUOUH-5—
uit-1,3-okcazson-4-wui) -2, 2-OUMe TUJINIPOIIaHOBOM KMUCJIOTH;
3-(2-{4-aMmMHO-S5—UUKJIIONpOIUJI-2—- [6-dTOop—1- (2-dTOpOeH3MII) —1H-
MHOAa30JI—-3-WUJI] —6-0KCO—6, /-ourmunpo—-SH-nuppoJio [ 2, 3-d] IMpUMUIOUH-5-
uint-1,3-okcazson-4-wui) -2, 2-OUMe TUJINIPOIIaHOBOM KMCJIOTH;
3-(4-{4-ammHOo-2-[6-xJop—1- (2-dTopBeH3my) ~1H-MHOA30JI—-3-JI] —
5-MeTnJI-6-0KCO—-6, 7T-ourunpo-5SH-nuppoJio [2, 3-d] nupuMmuanH—-5-mj} —1H-
1,2,3-mpuazon-1-mj) -2, 2-OuMe TUJINIPOIIaHOBOM KMUCJIOTH ;
2-(4-{4d-avmuH0-2- [6-xJ0p—-1- (2-dTOopOeH3MI) ~1H-MHOa30JI-3-1JI] -
5-MeTuJI-6-0KCO—-6, 7T-nurunpo-5SH-nuppoJio [2, 3-d] nupuMmuonH-5-nj} —1H-
1,2,3-mprazon-1-ui) —-2-MeTUJINIPONIaHOBOM KMCJIOTH;
3-(4-{4d-avmHO-2- [6-xJI0p—1- (2-dTOopOeH3MJ) ~1H-MHOa30J1-3-1JI] —
5-MeTmJI-6-0KCO—-6, /T-nurunpo-5SH-nuppoJio [ 2, 3-d] nupuMmuauH-5-mi}-1, 3-
TUMAa30JI—2-WUJI) =2, 2— OUME TUJIIIPOIIaHOBOM KUCJIOTH;
4-{4-ammuo-2-[6-xJjop-1- (2-pTopbeH3mi) - 1H-MHOa30J1—-3-1J] —5-
MeTUJI-6—-0KCO—6, /T-ourunpo-5S5H-nupposo [2, 3-d] nupuMmuouH—5-
W} IUPUIUH-2-KapOOHOBOM KUCJIOTH;
3-(4-{4-amMmHO-5-MeTUII-6-0KCO-2-[1-(3,3,4,4,4-
neHradTopdbyTmi) —1H-ntnpaszogo [ 3, 4-b] nupunmuu-3-mj] -6, 7T-ourunpo-5S5H-
nuppoJio [2, 3-d] nupuMmunomuH-5-mi}-1H-nupazoja—-1-mia) -2, 2-
OVME TUJINIPOIIaHOBOM KUCJIOTH;
3-(4-{4d-ammHO-2-[1- (2-dTOpOeH3MI) ~1H-tnpazoJo[3, 4-
blouprouua-3-mi] -5-MeTujI-6-0KCO—-6, 7T-ournnpo-5SH-nuppoJso [2, 3-
d] mupuMuanH-5-mia}-1H-nupazon-1-ui) -2, 2—-OUMe TUJINIPOIIaHOBOM
KUCJIOTEL;
4-(2-{4d-ammHO-2-[1- (2-dTOpOBeH3MIn) ~1H-tnpaz3oJo[3, 4-
blouprouua-3-mi] -5-MeTuJI-6-0KCO—6, 7T-ournnpo-5SH-nuppojo [2, 3-
d] mupuMUIMH-5-1y} -1, 3-okca3oJ—4-1J1) OeH30MHOM KMUCJIOTH;
4-(2-{4d-ammHO-2-[1- (2-pTOpOBeH3MI) ~1H-tnpaz3oJo[3, 4-

blouprouua-3-mi] -5-MeTuJI-6-0KCO—6, 7T-ournnpo-5SH-nuppoJso [2, 3-
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d] tupuMUIMH-5-1m} -1, 3-Tuazoj-4-mj) 6eH30MHOM KUCJIOTH;
3-(4-{4d-ammHOo-5-1uukjonponuia-2-[1- (2-pTopben3mi) —1H-
nrpasoJio [ 3, 4-b ] mnupnomnHa-3-uij] —6-0kco—-6, 7T-ourmunpo- S5H-nmppoJio [ 2, 3-
d] nupuMUAOMH-5-1J1} beHUII) IPOIaHOBOM KUCJIOTH;
(S)-3-(2-{4-ammbuo-2-[1- (3-dTopOeH3MII) ~1H-nupaszoJyio [ 3, 4-
bloupronua-3-mi] -5-MeTuJI-6-0KCO—6, /T-ournnpo—-5SH-nuppoJso [2, 3-
d]l mupuMuImuH-5-uyn} -1, 3-Tuazoja-4-ui) -2, 2-auMe TUJIIIPOIIaHOBOM
KUCJIOTEL;
3-(2-{4-amMmHO-2-[1- (3-dTOpPOeH3MI) ~1H-ntnpa3oJo[3, 4-
bloupronua-3-mi] -5-MeTuj-6-0KCO-6, /T-ournnpo-SH-nuppoJso [2, 3-
d]l mupuMuImH-5-myn} -1, 3-okca3oj—-4-mj) -2, 2—-OMME TUJIIIPOIIaHOBOM
KUCJIOTEL;
(S)-3-(2-{4-ammHOo-2- [1- (UMKJOTeKCUIMeTMJI) - 1H-tupa30J0 [ 3, 4-
blnupnonH-3-mi] -5-MeTuji-6—-0KCco—-6, 7T-ourunpo-5S5H-nuppoJio [2, 3—
d] mupumMuanH-5-mi}-1, 3-™naz30a-4-mi) -2, 2—-OUMe TUJIIPOIIaHOBOM
KMCJIOTEL;
3-(2-{4-avmHOo-2-[1- (UMKJIOTeKCUJIMeTIJI) — 1H-tupas30J0 [ 3, 4-
bl oupmonua-3-mi] -5-MeTuj-6-0KCco-6, 7T-aurunpo-5SH-nuppoJo [2, 3-
d] nupuMuIMH-5-1uy} -1, 3-okcas3oJ—-4-uj) -2, 2—OUMe TUJIIIPOIIaHOBOM
KUCJIOTEL;
(S)-3-(2-{4-ammuo-2-[1- (UMKJIONIEeHTUIMEeTIJI) —1H-upasz3oJjio [ 3, 4-
bl oupmonua-3-mi] -5-MeTuJI-6-0KCO-6, 7T-aurnnpo—-5SH-nuppoJjo [2, 3-
d]l mupuMUIMH-5-1u} -1, 3-Tuas0ji-4-uj) -2, 2-auMe TUJIIIPOIIaHOBOM
KUCJIOTEL;
3-(2-{4-ammHO-2- [1- (uMKJIONeHTUJIMeTUII) - 1H-ntnpaz3oJo [3, 4-
bloupmouua-3-mi] -5-MeTuJI-6-0KCO-6, 7T-aurnnpo-5SH-nuppoJjo [2, 3-
d] nupuMUIMH-5-1my} -1, 3-okca3oJ-4-uj) -2, 2—-OUMe TUJIIPOIIaHOBOM
KUCJIOTEL;
4-{4-amubo-2-[6-xJyjop-1-(3,3,4,4,4-neHTadTopdbyTmi) —1H-
MHIOAa30J-3-Wjl] —5-MeTuJI-6—-0KCO—-6, 7T-nurunpo—-5SH-nmppoJio [ 2, 3-
d] IUupUMUIMH-5-1J1 } DeH30MHOM KMCJIOTH ;
4-(2-{4d-ammHO-2-[6-xJ1I0Pp—-1- (3,3, 4,4, 4-ne”HradpTopbyTmi) - 1H-
MHIOAa30JI—-3-Wj] —5-MeTuJI-6—-0KCO—-6, 7T-nurunpo—-5SH-nmppoJio [ 2, 3-
d]l tupuMUIMH-5-1m} -1, 3-Tuaz0j1-4-mj) 0eH30MHOM KUCJIOTH;
(2E) -3-(4-{4d-ammHOo-2-[6-xJ1I0Pp—-1-(3,3,4,4,4-1eHTadTOopOyTHUII) —

1H-munazso-3-mi] —5-MeTuiji-6-0KCco—6, 7T-ourunpo—-5SH-nupposo [2, 3-
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d] IUPpUMUIOMH-5-1JI } DeHMII) IPONI—-2-eHOBOM KMUCJIOTH;
3-(4-{4d-ammHO-2-[6-xJ10P—-1- (3, 3,4, 4, 4-ne”HradpTopbyTmi) - 1H-
MHIA30JI—3-WJI] —5-UUKJIONIPOIUII-6—0KCO—6, 7T-ourunpo—5SH-nimppoJio [ 2, 3-
d] nupuMUAOMH-5-1J1} beHUII) IPOIaHOBOM KUCJIOTH;
3-(2-{4d-aMmHO-2- [ 6—xJ10p—1 - (UMKJIOTeKCUIMeTWUJI) —1H-MHOaz0J1—-3-
W] —-5-MeTuJjI-6-0KCOo—-6, /T-ournigpo-5SH-nmuppoJto [2, 3—-d] nupuMuamuH—5-1J } —
1,3-okcaz3oa-4-ui) -2, 2—-IUMMEe TUJIIPOIIaHOBOM KMCJIOTH;
(S)-3-(4-{4-ammb0o-2- [ 6—xJI0p—1- (UMUKJIOIIEHTUIIMeTIJI) —1H-
MHIOAa30J-3-WJl] —5-MeTuJI-6—-0KCO—-6, /-nurunpo—-5SH-nuppoJio [ 2, 3-
d] nnpuMUOMH-5-1J1} DeHUII) IPOIIaHOBOM KUCJIOTH;
3-(2-{4-aMmHO-2- [ 6—-xJ10p—1— (UMKJIONIEHTUIIMe TUJI) —1H-MHOazs0J1—-3—
W] —5-MeTuJjI-6-0KCO—-6, /T-ournagpo-5SH-nuppoJso [2, 3—-d] nupuMmuomuH—5-1J } -
1, 3-okxcazon—-4-ui) -2, 2- OUMMEeTUJIIIPOIIaHOBOY KUCJIOTH;
(S)-3-(2-{4-ammHO-2- [ 6—-xJiI0p—1- (UMKJIOTIEHTUJIMETWJI) —1H-
MHIOAa30J-3-WJI] —5-MeTuJI-6-0KCOo—6, 7T-nurnaopo-SH-nuppoJsio [2, 3-
d] mupumMuanH-5-ui} -1, 3-Tnasz3oa-4-ui) -2, 2—-OUMe TUJIIIPOIIaHOBOM
KMCJIOTEL;
(S)-3-{4-[4-avmHO-2-{6-xJ0P—1-[ (3, 3—
OIMQTOPUUKIOOY T ) MeTuJI] —1H-uHmazo1-3-uj} -5-MeTujI-6-0KCo—-6, 7—
ouTunpo-5SH-nuppoJio [2, 3-d] nupuMuonH-5-1Jj1] beHMII } IpOolaHOBOM
KUCJIOTEL;
4-(2-{4d-aMmHO-2- [6-xJI0p—-1- (2-bTOopOeH3MJI) ~1H-MHOA30JI-3-1JI] —
5-MeTmJI-6-0KCO—-6, /T-ourunpo-5S5H-nuppoJio [ 2, 3-d] ntupuMmuauH-5-mi}-1, 3-
okcasz0J—-4-1y) 6eH30MHOM KUCJIOTH;
4-(2-{4d-ammHO-2- [6-xJI0p—-1- (2-dTOopOeH3MJI) —~1H-MHOa30JI-3-1JI] —
5-MeTmJI-6-0KCO—-6, /T-nurunpo-5S5H-nuppoJio [ 2, 3-d] ntupuMmuouH-5-mi}-1, 3-
THa30J1—-4-1J1) OeH30MHOM KUCJIOTEHL;
4-(2-{4d-ammHO-2- [6-xJI0p—-1- (2-bTOopOeH3MJI) ~1H-MHOa30JI-3-1JI] —
5-MeTmJI-6-0KCOo—-6, /T-ourunpo—-5S5H-nuppoJio [ 2, 3-d] tupuMmuouH-5-mi}-1, 3-
THMa30JI-4-1JI) =2, 2-IUMeTUJIOYTAaHOBOM KMCJIOTH;
4-(2-{4d-ammHO-2- [6-xJI0p—1- (2-dTOopOeH3MII) —~1H-MHOa30JI-3-1JI] —
5-MeTmJI-6-0KCO—-6, /T-ourunpo—-5SH-nuppoJio [ 2, 3-d] tmpuMmamuH-5-mi}-1, 3-
okcasoJ—-4-mi) -2, 2-OUMeTUIJIOYTaHOBOM KMCJIOTEHL;
2-{4d-aMmHO-2- [ 6—-xJI0p—-1- (2-dTOpPOeH3M) ~1H-MHOa30a-3-mJ] —5-
MeTUJI-6—0KCO—6, /T-ourunpo-5S5H-nupposio [ 2, 3-d] nupmvmunouH—5-mj}t -1, 3-

BeH30KCas0JI-5-kKapOOHOBOM KMCJIOTH;
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3-{4-ammbo-2-[6—-xJjop-1- (2-pTOopOeH3mi) ~1H-MHDa30J—-3-MJj] —5-
MeTUJI-6—0KCO—6, /T-ourunpo-5S5H-nuppoJio [2, 3—-d] nupmuMmuomuH—5-
11} 6eH30MHOM KUCJIOTH;
3-(2-{4d-ammHO-2- [6-xJI0p—1- (2-dTOopOeH3MII) ~1H-MHOa30JI—-3-1JI] —
5-MeTMJI-6-0KCO—-6, /T-ourunpo—-5SH-nuppoJio [ 2, 3-d] IMPpUMUOUH-5-WJI } —5-—
MeTuyn-1, 3-okcaso-4-ui) -2, 2-OVMe TUJINIPOIIaHOBOM KMUCJIOTH;
3-(4-{4d-amMmHO-2- [6-xJI0p—1— (2-dTOopOeH3MII) ~1H-MHOa30JI-3-1JI] —
5-MeTmJI-6-0KCO—-6, /-ourunpo—-5SH-nmuppoJio [ 2, 3-d] nupuMmOnuH-5-mi} —1H-
nupaso—-1-mi) -2, 2-IUMe TUJIIIPOIIaHOBOM KUCJIOTH;
3-(2-{4-aMmHO-2- [6-xJI0p—1- (2-dTOopOeH3UJI) ~1H-MHOa30JI-3-1JI] —
5-MeTmJI-06-0KCO—-6, /-nurunpo-5SH-nuppoJio [ 2, 3-d] nupuMmuomuH-5-mi}-1, 3-
okcaszoJsi—-4-ui)-D-ajaHuHa;
3-(2-{4-ammHOo-2-[6-xJ0p—1- (4-dTopBeH3my) ~1H-MHOA30JI-3-WJI] —
5-MeTuJI-6-0KCO—-6, 7T-nurunpo-5SH-nuppoJio [ 2, 3-d] nupuMunouHa-5-mj}t -1, 3-
oOKCas0JI—-4-ui) -2, 2—- IVMEe TUJINIPOIIaHOBOY KUCJIOTH;
(S)-3-(2-{4-ammHO-2-[6-xJI0op—1- (4-dTOopBeH3MJ) ~1H-MHOa30JI-3—
ni]-5-mMeTuy-6-okco-6, 7-ournnpo-5SH-nuppoJso [ 2, 3-d] nupuMuInH-5-1J1} -
1, 3-Trazsoyn—-4-ui) -2, 2-OUMe TUJINIPOIIaHOBOW KMUCJIOTH;
3-(2-{4-ammHO-2- [6-xJI0p—-1- (3-dTOopOeH3MJI) ~1H-MHOAa30JI-3-1JI] —
5-MeTmJI-6-0KCO—-6, /T-nurunpo-5SH-nuppoJio [ 2, 3-d] nupuMmuomuH-5-mi}-1, 3-
OKCaszsoJ-4-uj) -2, 2-OVMeTUJINIPOIIAHOBOY KMCJIOTH;
3-(2-{4-ammHO-2- [6-xJI0p—-1- (3-dbTOopOeH3MJI) ~1H-MHOA30JI-3-1JI] —
5-MeTmJI-6-0KCO—-6, /T-ourmunpo—-5S5H-nuppoJio [2, 3-d] IMPpUMUOUH-5-MJI } —5-
MeTuI—-1, 3-okcasoyi—-4-uj) -2, 2-OVMe TUJINIPOIIaHOBOM KMCJIOTH;
4-(2-{4d-ammHO-2- [6-xJI0p—-1- (3-dbTOopOeH3MJI) —~1H-MHOa30JI-3-1JI] —
5-MeTmJI-6-0KCO—-6, /T-nurunpo-5S5H-nuppoJio [ 2, 3-d] ntupuMmuouH-5-mi}-1, 3-
okcasoJ—-4-mi) -2, 2-OUMeTUIIOYTaHOBOM KMCJIOTEHL;
3-(2-{4-ammHO-2-[6-xJ1I0p—-1- (2, d—-1udTopOeH3MI) —~1H-MHOAa30JI-3—
uin] -5-MeTmyI-6-0KCco-6, 7T-ournagpo-5SH-nmppoJto [2, 3—-d] nupuMuamnMH—-5-1J} -
1,3-okcazoa—-4-mi) -2, 2-IUMMeTUJIIIPOIIaHOBOM KUCJIOTH;
(S)-3-(2-{4-amubo-2-[6-xJjop-1- (2, 4d-nudTopben3mi) - 1H-
MHIOAa30JI-3-Wj] —5-MeTuJI-6-0KCO—6, 7T-nurunpo—5SH-nimppoJio [ 2, 3-
d] mupuMuIvH-5-1uy} -1, 3-Tuasoja-4-ui) -2, 2-auMe TUJIIIPOIIaHOBOM
KUCJIOTEL;
3-(2-{4-ammHO-2- [6-xJ1I0p—-1- (2, 3—1udTopbeH3MI) ~1H-MHOa30JI-3—

W] -5-MeTuyI-6-0KCco-6, 7T-ournapo-5SH-nuppoJso [2, 3—-d] nupuMmuamuH—-5-1J} —
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1,3-okcazoj—4-ui) -2, 2—-IUMe TUJIIPOIaHOBOM KUCJIOTH;
(S)-3-(2-{4-amubo-2-[6-xJop-1- (2, 3—nudTopbeHn3miu) —1H-
MHIOA30JI—3-Wl] —5-MeTuJI-6—-0KCO—6, /T-nurunpo—5SH-nmuppoJio [ 2, 3-
d]l mupuMuIMH-5-uyn} -1, 3-Tuaszoja-4-wui) -2, 2-auMe TUJIIIPOIIaHOBOM
KUCJIOTEL;
3-(2-{4-ammHO-2- [6-xJ1I0p—1- (2, 6—nudpTOopOeH3MJI) ~1H-MHOa30JI-3—
W] —-5-MeTujI-6-0KCO—-6, /T-nurnapo-5SH-nuppoJto [2, 3—-d] nupuMuamuH—5-1J } —
1,3-okcaz3oj—-4-mi) -2, 2—-OUMMEe TUJIIPOIIaHOBOM KMCJIOTH;
(S)-3-(2-{4-amubo-2-[6-xJ0p—-1- (2, 6—nudTopOeH3mi) —1H-
MHOAa30J-3-Wi] —5-MeTuJI-6—-0KCOo—-6, /T-nurunpo—-5SH-nuppoJio [ 2, 3-
d]l mmpuMnuImH-5-un} -1, 3-Tuazoia-4-wui) -2, 2-auMe TUJIIIPOIIaHOBOM
KUCJIOTEL;
3-{2-[4-ammHOo-2-{6-xJop—-1-[ (3-dTOopnUPUAMH-2-WJI) MeTuJI] —1H-
MHIOAa30J-3-WJI}-5-MeTuJI-6-0KCOo—6, 7T-nurnapo-5SH-nuppoJsio [2, 3-
d] mupumMuanH-5-mi] -1, 3-okcazoy-4-mi} -2, 2-OuMe TUJIIPOIIaHOBOM
KMCJIOTEL;
(S)-3-{2-[4-ammHO-2-{6-xJl0op—1-[ (3-OTOPIUPUOMH—2—WJI) METUJII] —
1H-mumaso0d-3-ui}-5-MeTnui-6-okco-6, 7-ourunpo-5SH-nuppoJso [2, 3-
d] mupuMuIMH-5-un] -1, 3-Tuasoji-4-uj} -2, 2-ouMe TUJIIIPOIIaHOBOM
KUCJIOTEL;
3-(2-{4-ammHO-2- [ 6-xJI0p—1- (3—-MeTMJIOeH3MI) —1H-MHOa30JI-3-WJI] —
5-MeTmJI-6-0KCO—-6, /T-nurunpo—-5SH-nuppoJio [ 2, 3-d] ntupuMmuouH-5-mi}-1, 3-
OKCaszsoJ—-4-uj) -2, 2-OVMe TUJINIPOIIAHOBOY KMCJIOTH;
3-(2-{4d-ammHO-2- [6-xJI0p—-1- (2-dTOop—-3-MeTUIOeH3MJI) —1H-
MHIOA30JI—3-WJj] —5-MeTuJI-6-0KCO—-6, 7T-nurunpo—-5SH-nuppoJio [2, 3-
d] mupuMUIMH-5-1my} -1, 3-okca3oJ—-4-uj) -2, 2—OUMe TUJIIPOIIaHOBOM
KUCJIOTEL;
(S)-3-(2-{4-ammbuo-2-[6-xJop-1- (2-dTOop-3-MeTMIIOeH3MI) —1H-
MHIOAa30JI—3-WJl] —5-MeTuJI-6-0KCO—-6, 7T-nurunpo—-5SH-nmppoJio [ 2, 3-
d]l mupuMuIMH-5-1uy} -1, 3-Tuasoja-4-ui) -2, 2-ouMe TUJIIIPOIIaHOBOM
KUCJIOTEL;
3-(2-{4-ammHO-2-[6-xJ1I0p—-1- (2, 3, 6—TpUdTOPOEeH3MI) ~1H-MHITa30JI—
3-mJ] —-5-MeTuJI-6-0KCOo—6, 7T-ourmunpo—- S5H-nmppoJio [ 2, 3-d ] IMpUMUOUH-5—
uint-1,3-okcazon-4-wui) -2, 2-OUMe TUJINIPONIaHOBOM KMUCJIOTH;
(S)-3-(2-{4-amubuo-2-[6—-xJop-1-(2, 3, 6—TpudTopbeH3my) - 1H-

MHIOAa30JI—3-WJl] —5-MeTuJI-6-0KCOo—-6, 7T-nurunpo—-5SH-nmppoJio [ 2, 3-
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d] mupuMuIvH-5-1uy} -1, 3-Tuasoja-4-wui) -2, 2-auMe TUJIIIPOIIaHOBOM
KUCJIOTEL;

3-{4-amubo-2-[6-0TOopP-1- (2-pTOPOEeH3MI) ~1H-MHOa30J—-3-1JI] —5-

MeTUJI-6—0KCO—6, /T-ournunpo-5SH-nmppoJio [2, 3—-d] nupuMmuouH—5-
11} 6eH30MHOM KUCJIOTH;
3-(4-{4d-ammHO-2-[6-pTOpP—-1- (2-dbTOpPOeH3MII) ~1H-MHOa30JI-3-1JI] —
5-MeTmJI-6-0KCO—-6, /-ourunpo—-5SH-nuppoJio [ 2, 3-d] nupuMmOnHa-5-mi} —1H-
oupasoi—-1-mi) -2, 2-IUuMe TUJIIIPOIIaHOBOM KUCJIOTH;
4-(2-{4d-aMmHO-2-[6-dTOp—-1- (2-dbTOpPOeH3MII) ~1H-MHOa30JI-3-1JI] —
5-MeTmJI-6-0KCO—-6, /-ourunpo-5SH-nmppoJio [ 2, 3-d] nupuMmonua-5-mi}-1, 3-
okcasoJ—-4-ui) -2, 2-OUMeTUIJIOYTaHOBOM KMUCJIOTHL;

(S)-3-(2-{4-ammHO-2-[6-dTOop—-1- (3-dTOopBeH3MJ) ~1H-MHOa30JI-3—
ni]-5-mMeTuy-6-okco-6, 7-ourunpo-5SH-nupposo [ 2, 3-d] nupuMuionH-5-1mi1} -
1, 3-Tnasoy—-4-ui) -2, 2-OUMe TUJIIIPOIIaHOBOW KUCJIOTH;

3-(2-{4-ammHO-2-[6-dTOop—-1- (3-dTopBeH3MJ) ~1H-MHOA30JI-3-WJI] —
5-MeTuJI-6-0KCO—-6, 7T-nurunpo-5SH-nuppoJio [ 2, 3-d] nupuMunouH-5-mj}t -1, 3-
oOKCas0JI-4-ui) -2, 2—- OYMEe TUJINIPOIIaHOBOY KUCJIOTH;

4-(2-{4d-avmHO-2-[6-dTOop—-1- (3-dTOopBeH3MI) ~1H-MHOa30JI-3-WJI] —
5-MeTmJI-6-0KCO—-6, /T-nurunpo-5SH-nuppoJio [ 2, 3-d] nupuMmuauH-5-mi}-1, 3-
THaz30JI-4-1y1) =2, 2-OUMeTUIIOYTaHOBOM KMCJIOTH;

4- (2-{4d-ammHO-2-[6-pTOop—-1- (3-dTOopOeH3MJI) ~1H-MHOA30JI-3-1JI] —
5-MeTmJI-6-0KCO—-6, /T-nurunpo—-5SH-nuppoJio [ 2, 3-d] ntupuMmuouH-5-mi}-1, 3-
okcasoJ—-4-mi) -2, 2-OUMeTUIJIOYTaHOBOM KMCJIOTEHL;

3-(2-{4-ammHO-2-[6-pTOop—-1- (3-bTOopOeH3MJI) ~1H-MHOA30JI-3-1JI] —
5-MeTmJI-6-0KCO—-6, /T-ourunpo—-5S5H-nuppoJio [2, 3-d] IMPUMUOUH-5-WJI } —5—
MeTuyI—-1, 3-okcasoyi—-4-ui) -2, 2-OVMe TUJINIPOIIaHOBOM KMUCJIOTH;

(S)-3-(2-{4-ammbuo-2-[1- (2, 3—oudTopbeHszmi) -6-dTop—-1H-
MHIOAa30JI-3-WJl] —5-MeTuJI-6-0KCO—-6, 7T-nurunpo—-5SH-nuppoJio [ 2, 3-

d]l mupuMuIMH-5-1uy} -1, 3-Tuasoja-4-ui) -2, 2-auMe TUJIIIPOIIaHOBOM
KUCJIOTEL;
3-(2-{4-ammHO-2-[1- (2, 3—nudTopbeH3mi) —6—-pTop-1H-MHOa30JI-3—
W] -5-MeTuyI-6-0KCco-6, 7T-onurnapo-5SH-nmppoJto [2, 3—-d] nupuMuamnMH—-5-1J} —
1,3-0okcazoa—-4-ui) -2, 2-IUMMeTUJINIPOIIaHOBOM KMCJIOTH;

(S)-3-(2-{4-ammbu0o-2-[1- (UMKJIOTEKCUIMETIII) —6—bTOop—1H-

MHIOA30JI—3-Wi] —5-MeTuJI-6-0KCO—-6, 7T-nurunpo—-5SH-nuppoJio [ 2, 3-

d]l mupuMuIMH-5-1myi} -1, 3-Tuazoja-4-ui) -2, 2-auMe TUJIIIPOIIaHOBOM
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KUCJIOTEL;
3-(2-{4-aMmHO-2- [1- (LUKJIOTEKCUJIMETWUII) —6—pTop—1H-MHOaz0JI-3—
W] -5-MeTuii-6-0KCco-6, 7T-ournagpo-5SH-nuppoJto [2, 3—-d] nupuMuamMH—-5-1J } —
1,3-okcaz3o—4-ui) -2, 2—-IUMe TUJIIPOIIaHOBOM KMCJIOTH;
(2-{4-amubo-2-[1- (2-dTOopOeH3mI) ~1H-MHOa30J-3-1J] —5-MeTujI—-6-
OKCO—-6, /T-ourmnpo-5SH-nimppoJio [ 2, 3-d] tupuMnamnH-5-uiyi} -1, 3—-okcasoj—-4-
MJI) YKCYCHOM KUCJIOTHL;
4-(2-{4d-aMmHO-2-[1- (2-pTOopOeH3mI) ~1H-MHOa30JI—-3-WJI] —5—MeT1JI—
6-0KCO-6, /T-ourunpo-5SH-nmppoJio [ 2, 3-d] nupuMmuoanHE-5-mi} -1, 3—-Truasz3oJ-
4-mi1) -2, 2-0UMeTUJIOY TAaHOBOM KMCJIOTH;
4-(2-{4d-aMmHO-2-[1- (2-dTOpPOBeH3wMI) ~1H-ntnupa3zojo[3, 4-
bloupronu-3-mi] -5-MeTuJI-6-0KCO-6, /T-ournnpo-SH-nupposo [2, 3-
d] mupumMuanH-5-ui}-1, 3-okcazoj-4-mi) -2, 2-IuMe TUJIOYy TaHOBOM
KUCJIOTEL;
4-{2-[4d-avmHO-2-{6-xJop—1-[ (3-dTOopnUPMUAOMH-2-WJI) MeTuJI] —1H-
MHIOa30J-3-WJI} —-5-MeTuJI-6-0KCOo—6, 7T-nurnaopo—-SH-nuppoJtio [2, 3-
d] mupumMuanH-5-mi] -1, 3-okcazoa-4-mi} -2, 2-1uMe TUJI0y TaHOBOM
KMCJIOTEL;
3-(2-{4-ammHO-2- [6-xJI0p—-1- (3, 3—ouMeTUIOYTMUJI) —1H-MHOA30JI—-3—
W] -5-MeTuJI-6-0KCo-6, 7T-aurnigpo-5SH-nuppoJso [2, 3-d] nupuMmuanH-5-1J } -
1,3-okcas3oy-4-uj) -2, 2—-OUMe TUJIIIPOIIaHOBOM KUCJIOTH;
4-{4-ammuo-2-[6-xJjop-1- (2-pTopbeH3mi) - 1H-MHOa30J1-3-1J] —5-
MeTUJI-6—0KCO—6, /T-ourunpo-5S5H-nupposo [2, 3-d] nupuMmuouH—5-
11} 6eH30MHOM KUCJIOTH;
(S)-3-(4-{4-ammuo-2-[1- (3, 3—nuMeTnnOyTmJI) - 1H-mupaszoJyo [ 3, 4-
bloupmouua-3-mi] -5-MeTuJI-6-0KCO-6, 7T-aurnnpo-5SH-nuppoJjo [2, 3-
d] IUpUMUIOMH-5-1JI } DeHMII) IPOIaHOBOM KMUCJIOTH;
3-(4-{4d-ammHO-2-[6-dTOop—-1- (2-bTOp—-3—-MeTUIOeH3MJI) —1H-
MHIOAa30JI—3-WJl] —5-MeTuJI-6-0KCO—-6, 7T-nurunpo—-5SH-nmppoJio [ 2, 3-
d] mupuMuanH-5-mia}-1H-nupazon-1-ui) -2, 2—-OUMe TUJINIPOIIaHOBOM
KUCJIOTEL;
3-(2-{4-ammHO-2-[6-dTOp—-1- (2-dbTOp—-3—-MeTUIOeH3MII) —1H-
MHIOAa30JI—-3-Wj] —5-MeTuJI-6—-0KCO—-6, 7T-nurunpo—-5SH-nmppoJio [ 2, 3-
d] mupuMuIMH-5-1my} -1, 3-okca3oj—4-uj) -2, 2—-OUMe TUJIIPOIIaHOBOM
KVCJIOTEL;

3-(2-{4-ammHO-2- [6-xJI0p—1- (2-dTOp—-5S5—-MeTUIOeH3MII) —1H-
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MHIOAa30JI—-3-W] —5-MeTuJI-6—-0KCO—-6, /T-nurunpo—5SH-nuppoJio [ 2, 3-
d]l mupuMuImvH-5-uy}l, 3-okcazoia-4-wui) -2, 2-auMe TUJIIIPOIIaHOBOM
KUCJIOTEL;
(S)-3-(2-{4-ammbo-2-[6—-xJ0p—-1- (2-dpTOP-5-MeTMIIOeH3MI) —1H-
MHIOA30JI-3-Wl] —5-MeTuJI-6—-0KCO—-6, /T-nurunpo—-5SH-nuppoJio [ 2, 3-
d]l mupuMuIamMH-5-mn}l, 3—-mnazoa-4-mj) -2, 2-IUMEe TUJIIIPOIIaHOBOW KUCJIOTH;
3-(2-{4d-aMmHO-2- [6-xJ10p—1— ( (3—-dTOpP—-4-Me TUIINUPUOUH—2 —
W) MeTuJi) - 1H-uHODa30J-3-UJI] —5—-MeTuJI-6-0KCOo—6, /T—nurunpo—-5SH-
nuppoJio [2, 3—-d] nupuMmunomuHa-5-mi}l, 3-okcasoju—4-wuji) -2, 2-
OVIME TUJINIPOIIaHOBOM KUCJIOTHL;
(S)-3-(2-{4-amubo-2-[6-xJ0op—1- ( (3—-bTOpP—4-METUIINIUPUINH—2 —
W) MeTuJ1) - 1H-uHIa30J1-3-Ujl] —5—-MeTuJI-6-0KCOo—6, /—ourunpo—-5SH-
nvppoJio [ 2, 3-d] nupuvmuaonHa-5-mi}l, 3-tuaszon-4-wui) -2, 2-
OVME TUJIIIPOIIaHOBOM KUCJIOTH;
(2E)-3-(4-{4-avmu0-2-[1- (2-dTOopBOeH3my) - 1H-ntupa3oJ0 [ 3, 4-
blnupnonH-3-mi] -5-MeTuJi-6—0KCco—-6, 7T-ourunpo-5S5H-nuppoJio [2, 3—
d] nupuMUOVH=-5-1J1} GeHMII) IPpOoI—2-eHOBOM KUCJIOTH;
(2E)-3-(4-{4-avmuo-2- [ 6-xJ0op-1- (2-dTOopOeHn3mi) -~ 1H-uumaz30J-3-
ni] —-5-MeTuyi-6-0okCco-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] nupuMuaonH-5-
M1} GeHnII) IPoIl-2-eHOBOM KMCJIOTH;
2-{4d-aMmHO-2- [ 6—-xJiI0p—-1- (2-pTOopOeH3MI) ~1H-MHOa30J1-3-1JI] —5—
MeTUJI-6—-0KCO—6, /T-ourunpo-5S5H-nupposo [2, 3-d] nupuMmuouH—5-
W} IUPUIMH-4-KapOOHOBOW KUCJIOTH;
4-(2-{4d-ammHO-2-[1- (2-pTOopbOeH3miu) - 1H-MHOa30J-3-WJI] - 5—-Me T~
6—-0KCO-6, 7T-ourunpo-5SH-nuppoJio [ 2, 3—-d] mupuMmuaAnHE-5-mji} -1, 3—oKCas0JI—-
4-mj1) -2, 2-OUMeTUJIOY TaHOBOM KMCJIOTH;
(S)-3-(4-{4-ammbuo-2-[1- (4-dbTopBeHsmy) - 1H-MHOaz30J-3-1J] -5-
MeTUJI-6—0KCO—6, /T-ourunpo-5S5H-nmpposio [2, 3—-d] nupuMmuouH—5-
Wi} GeHWJI) IPOIaHOBOM KMCJIOTH;
(S)-3-(2-{4-ammbuo-2-[1- (3-dTopbeHzmy) - 1H-MHOaz30J-3-1J] -5-
MeTUJI-6—0KCO—6, 7T-ourunpo-5H-nmnppoJsio [ 2, 3-d] nupmvmunouH—5-mj}t -1, 3-
TMa30J-4-1Jl) -2, 2—-OUMEe TUJIIPOIIaHOBOM KUMCJIOTH;
3-(2-{4-ammHO-2-[1- (3-dTOopOeH3MI) ~1H-MHOa30J~-3-WJI] - 5—MeT1JI—
6—-0KCO-6, T-nurunpo-5SH-nmppoJio [ 2, 3-d] mnpnMmuaneE-5-mii} -1, 3—okCcasoJi—-
4-1J1) -2, 2-OUMEeTUJINIPOIIAaHOBOW KMCJIOTH;

(S)-3-(2-{4-aMmHO-5-MeTMJI-6-0KCO—-2-[1-(2, 3, 6—
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TenudTopOeH3MI) ~1H-uunaszo-3-ui] -6, 7-ogurunpo-S5H-nmppoJio [ 2, 3-
d]l mupuMuIMH-5-1uyi} -1, 3-Tuazoja-4-ui) -2, 2-auMe TUJIIIPOIIaHOBOM
KUCJIOTEL;
(S)-3-(4-{4-ammbHo-5-MeTmI-2- [1- (3—-MeTMIOeH3WII) —1H-MHIa30JI—
3-mj]-6-okco-6, 7T-ourunpo-5SH-nuppoJsio [ 2, 3—-d ] nupuMmuIOnH—-5-
W} GeHWJI) IPOIIaHOBOM KMCJIOTH;
3-(2-{4-aMmHO-5-MeTUII-2—- [1- (3—-MeTMJIOeH3MJI) —1H-MHOaz30JI-3—
W] -6-okco-6, T-ournngpo-5SH-niuppoJto [2, 3—-d] nupumvmuamuHa-5-mi} -1, 3-
oKCcaszsoJN—-4-uj) -2, 2-OVMe TUJINPOIIaHOBOW KMCJIOTH;
(S)-3-(4-{4-amMmbHo-2-[1- (UIMKJIONEHTUIIMEeTIJI) — 1H-MHOa30J1-3-1JI] —
5-MeTmJI-6-0KCO—-6, /-ourmunpo—-SH-nmppoJio [ 2, 3-d] IMpUMUIOUH-5-
Wi} GeHWJI) IPOIIaHOBOW KMCJIOTH;
3-(2-{4-ammH0o-2- [1- (LUKJIOTeKCUJIMeTIJI) - 1H-uHma30Ji1-3-mJj] -5-
MEeTWMJI-6—-0KCO—6, 7T-ouruipo—-5SH-nouppoJio [2, 3—d] nupuMmunouH-5-mj}t -1, 3-
oOKCas0JI—-4-ui) -2, 2—- IVMEe TUJINIPOIIaHOBOY KUCJIOTH;
(58)-3-{2-[4-aMmHO-5-MeTUJI-6-0KkCO—-2—-{1- [TeTparunpo—-2H-
nupaH-2-uiaMeTui] - 1H-uHnaso-3-mii} -6, /-ourunpo-5SH-nmuppoJsio [2, 3-
d]l mupuMuImuH-5-un] -1, 3-Tuasoyi-4-uj} -2, 2-ouMe TUJIIIPOIIaHOBOM
KMCJIOTEL;
3-{2-[4-ammHO-5-MeTUJI-6-0KCO—-2-{1- [TeTparunpo-2H-nMpaH—-2-
miMeTmJ1] —1H-uHnasoa-3-mi} -6, 7-ourunpo—-5SH-nuppoJio [ 2, 3-
d] nupuMuIMH-5-1J] -1, 3-okcas3oJ—-4-uj} -2, 2—-OuMe TUJIIIPOIIaHOBOM
KUCJIOTEL;
3-{2-[4-ammHO-5-MeTMI-2-{1- [-4-MeTUJILUKIIOTeKCHUJIMeTIJI ] —1H-
MHOAa30J-3-UJ}-6-0KCOo—-6, /T-onurmunpo-5S5H-nmuppoJio [2, 3-d] IMpUMUOUH-5—
nil-1,3-okcazon-4-uii} -2, 2-0UMe TUJINIPOIIaHOBOM KMCJIOTH;
(S)-3-{4-[4-ammbuo-2-{1-[ (3-dTopnuUpUIMH-2-1JI) MeT1JI] —1H-
MHIOA30JI-3-Ui} -5-MeTuJI-6-0KCO—-6, 7T-nurunpo—-5SH-nmppoJio [ 2, 3—
d] IUpUMUIOMH-5-1J1] QeHMII } IPOIaHOBOM KMUCJIOTH;
3-(2-{4-ammHO-2-[1- (2-pTOop-3-MeTMJIOeH3MI) - 1H-MHOa30J1—-3-1JI] —
5-MeTmJI-6-0KCO—-6, /T-nurunpo-5S5H-nuppoJio [ 2, 3-d] tupuMmuomuH-5-mi}-1, 3-
oOKCcasoNl—4-uj) -2, 2-OVMe TUJINIPOIIaHOBOW KMCJIOTH;
(S)-3-(2-{4-amubo-2-[6—-xJop-1- (2-pTOopOeH3MI) ~1H-MHOa30J1-3~—
W] -5-MeTuI-6-0KCco-6, 7T-ournapo-5SH-nuppoJo [2, 3—-d] nupuMmuamMH—-5-1J} —
1, 3-™nazoji-4-uj) -D-aJjlaHMHa;

3-(2-{4d-ammHO-2- [6-xJI0p—1- (2-dTOopOeH3MII) ~1H-MHOa30JI-3-1JI] —
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5-MeTmJI-6-0KCO—-6, /T-ourunpo—5SH-nuppoJio [ 2, 3-d] mupuMmOuH-5-mi} —1H-
UMMIOa30JI-4-1JI) IPONIaHOBOW KUCJIOTH;

(S)-4-amumuo-2-[1- (2-dTopBeH3m) —~1H-MHOaz0-3-1J] —5-MeTuji—-5-
{4-[2-MeTnn-2- (2H-TeTpaz30Ji—-5-WJI) OpOonnJl] TMa30J-2-mJl} -5, 7T-aurmnapo-
oH-ninppoJsio [ 2, 3—-d] IMpuMHUIVH- 6—0Ha ;

(S)-4-amubo-2-[6-xJjop-1-(3,3,4,4,4-nneHTadTopdyTmi) —1H-
MHODas30J-3-ui] -5-MeTui-5-{4-[2- (2H-TeTpasoi—-5-wui) aTui] peHui}-5, 7-
oUIMopo-6H-niuppoJio [ 2, 3—-d] IMpuMUIVH-6—-0Ha ;

(S)-4-amubo-2-[6—-xJop-1- (2-pTOopOeH3mi) ~1H-MHOa30J—-3-1JjI] —5-
MeTuJI-5-{4-[2-MeTuJI-2—- (2H-TeTpa30oJ—-5-mj) nponui] -1, 3—-Tmra30oJ-2-
-5, 7-ournnpo-6H-ninppoJio [ 2, 3-d] IMpUMUIVH-0-0HAa ;

d-aMMHO-2- [ 6—xJi0op—-1- (2-bTopBeH3mi) —1H-uHnasoy—3-mj] —5-
MeTuiI-5-{4-[2-MmeTuy-2- (2H-TeTpaszoy—5-uj) nponui] -1, 3-okca3oj-2-
wit-5, 7-ournnpo- 6H-nuppoJio [ 2, 3—d] IMpUMUOVH- 6—0Ha ;

(S)-4d-ammuHo-2-[1- (2-dTOopbeH3mi) —-1H-nupaszoio [ 3, 4-b] nupuomuH-
3-mia] -5-MeTmii-5-{4-[2- (2H-TeTpa3z3oya-5-wi) aTuin] bedun} -5, 7-OUTUIpPO -
6H-nimppoJio [2, 3-d] IMpUMUOMH- 6-0Ha ;

(S)-4-ammuo-2-[1- (2-pTopbeHsmy) - 1H-nupasz30Jio [ 3, 4-b] nupUIMH-
3-un] -5-meTuii-5-{4-[2-meTu-2- (2H-TeTpaz3oiy-5-wmia) nponui] -1, 3-
TMaz30J-2-ui} -5, 7T-ourunpo- 6H-nuppoJio [ 2, 3-d] IUpUMUIOVH—- 6—0Ha ;

(S)-4-ammuo-2-[1- (2-dpTopOeHsmy) —1H-MHOaz30J-3-1J] -5-MeTujI-5-
{4-[2- (2H-TeTpazoy-5-wmi) 2Tui] bernni} -5, 7-ourunpo- 6H-nmppoJio [2, 3-
d] nupMMOMH-6-0Ha ;

5-[4- (2H-TeTpaszoj—-5-Wi) IMPUIVNH-2-WJI] —4—-aMMHO—-2— [ 6—xXJIop—1-—
(2-pTopbBen3mn) ~1H-MHOa30J-3-mJ] -5-MeTuy-5, 7T-aurnagpo-6H-
nvppoJio [ 2, 3-d] nupuMmunouH- 6—0Ha ;

5-{4-[ (2H-TeTpaszoy-5-wi)MeTui] beHui } —4-aMmHoO-2- [ 6—-xJiop—1-
(2-pTopbBen3mn) ~1H-MHOa3o0a-3-mj] -5-MeTui—-5, 7T-aurnagpo—-6H-
nvppoJio [ 2, 3-d] nupuMmunouH-6—0Ha ;

(S)-5-{4-[2- (2H-TeTpaszon-5-wmia) aTui] peHun}-4-ammuao-2-{1-[ (3-
bropnnpnInH-2-ui) MeTuil] —1H-nunasoi—-3-ui} —5-MeTuj-5, 7-ourunpo-6H-
nvppoJio [ 2, 3-d] nupuvmunouH-6—0Ha ;

5-{5-[2-(2H-TeTpa30y-5-1J) 3TWUI ] IMPUIVNH-2-WJI} —4—-aMmuHO—-2—-[1-
(2-pTOopbBen3min) ~-1H-MHOa30Jd-3-mj] -5-MeTuni—-5, 7T-aurmnapo-6H-

nvppoJio [ 2, 3-d] nupuMmunouH- 6—0Ha ;
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5-{5-[2-(2H-TeTpa30iy-5-1J) 3TWUJI ] IMPUIVNH-2-UJI} —4—-aMUHO—2— [ 6—
xJjop—-1- (2-pTopbeHzmi) ~1H-MHmazoa-3-mj] -5-MmeTmii—-5, 7-ogurmuopo—- 6H-
nvppoJio [ 2, 3-d] nupuMmuouH- 6—0Ha ;

d-aMmHO-2-[1- (2-pTOopOBeH3wmi) —1H-uHOa30J-3-uj] - 5-MeTuii—-5-{4-
[2-MeTmII-2- (2H-TeTpas30JI-5-1JI) IPONWJI] OKCa30JI-2-MJl} -5, 7T-ourmuapo-
oH-ninppoJsio [ 2, 3—-d] IMpuMHUIOVH- 6—0Ha ;

d-aMyHO-2-[6-dTOop—-1- (2-dTOopOeH3MI) ~1H-MHOaz30J-3-1J] —-5-
MeTuJI-5-[3- (1H-TeTpaszoiy—-5-wui) beHuii] -5, 7-ourmopo- 6H-niuppoJio [ 2, 3—
d] nupuMmuOouHE-6-0Ha ;

d-aMyHO-2- [6-dTOop—-1- (2-dbTOopOeH3MII) —~1H-MHOaz30JI—-3-1j] —-5-
MeTuJI-5-[4- (1H-TeTpaszsoiy—5-wui) beHui] -5, 7-ourmopo- 6H-ninppoJio [ 2, 3—
d] nupuMmuOouHE-6-0Ha ;

4d-avmHO-2-[6-xJ0op—-1-(3,3,4,4,4-nedHTadTopdyTi) —1H-MHOA30JI—
3-ma] -5-MeTtmii-5-[3- (1H-TeTrpazon-5-mia) bedmy] -5, 7T-ourunpo—- 6H-
ouppoJio [ 2, 3—d] IupUMUIOVH- 6—0Ha ;

4d-avmHOo-5-MeTum-2-[1-(3,3,4,4, 4-nntedradpTopbyTmi) —1H-
nupasoJio [ 3, 4-b ]l oupnuomua-3-uin] -5-[3- (2H-TeTpa3zon-5-mi) beumi] -5, 7-
ourmopo-6H-nuppoJio [ 2, 3—-d] IMpuMUIMH- 6—-0Ha ;

5-[6- (2H-TeTpasoj—-5-WJ) IMPUINH-2-WJI] —4—-aMMHO—-2— [ 6—-XJIop—1-
(2-pTopbenz3mi) ~1H-MHOa30J-3-MJ] -5-MeTuyi-5, 7T-gurngpo-6H-
nvppoJio [ 2, 3-d] nupuMmuouH- 6—0Ha ;

6-{4d-aMmHO-2- [6-xJI0p—-1- (2-dTopOeH3MJI) —~1H-MHOa30JI-3-1J] —-5-
MeTUJI-6—0KCO—6, /T-ourunpo-5S5H-nupposo [2, 3-d] nupuMmuouH—5-

W} IUPUIUH-3-KapOOHOBOM KUCJIOTH;

6-{4-ammHO-2- [6-xJI0p—1- (2-bTOopPOeH3MI) —1H-MHOa30J1-3-WJI] —5-—
MeTUJI-6—0KCO—6, /T-ourunpo-5S5H-nupposo [2, 3—-d] nupuMmuouH—5-

WJI} IMKOJIMHOBOW KMCJIOTH;

(S)—4d-ammHO-2- [6-xJI0p—1- (2-dpTOopBeH3my) ~1H-MHnaso-3-uj] —-5-
MeTuI-5-{4-[2- (5-okco-4, 5—-ourunpo-1, 2, 4-okcagma30J—-3—
wil) 5T deHnsi} -5, 7-ourunpo- 6H-nimppoJio [ 2, 3-d] IMPpUMUIONH-6—0Ha ;

[2-(4-{4d-ammHO-2- [6-xJI0p—1- (2-dTOopOeH3mi) ~1H-MHmaz30J1-3-1JI] —
5-MeTmJI-6-0KCO—-6, /T-ourunpo—-5S5H-nmppoJio [ 2, 3-d] IMpUMUIOUH-5—

Wi} beHnit) 3Tui1] PoCOOHOBOM KMUCJIIOTH;

2= (4d-{4d-ammHOo-2- [6-xJ0p—1- (2-dTOopOeH3MI) ~1H-MHDa30J1-3-1JI] —

5-MeTmJI-6-0KCOo—-6, /T-ourunpo—-5S5H-nuppoJio [ 2, 3-d] IMpUMUIOUH-5—

Wi} beHnII) 2TaHCyJIEQOHOBOM KMCJIOTH;
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(S)-3-(4-{4-amubo-2-[6—-xJop—-1- (2-pTOopOeH3MI) ~1H-MHDa30J-3~-
W] —-5-MeTuJi—-6—-0KCO—-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] IupuMnuIOnH—-5-
mi}benni) —N- (MeTUIICYJIE QOHWJI) ITpollaHaM1a ;
(d-{4-amubo-2-[6-xJjop-1- (2-pTOopOeH3mi) ~1H-MHDa30J1—-3-1Jj] —5-
MeTUJI-6—0KCO—6, /T-ournunpo-5SH-nuppoJio [2, 3—-d] nupuMmuouH—5-
M} eHOKCHU) YKCYCHOM KMCJIOTH;
3-[1-{4-amMmHO-2- [6-xJI0p—1- (2-dTOopOeH3MJI) ~1H-MHOa30JI-3-1JI] —
5-MeTmJI-6-0KCO—-6, /-ourmunpo—- SH-nmppoJio [ 2, 3-d ] IMpUMUIOUH-5-
W } IUPPOIUINH-3-MJI] IPOIIaHOBOM KMCJIOTH;
3-(1-{4-aMmHO-2- [6-xJI0p—1- (2-dTOopOeH3MI) ~1H-MHOa30JI-3-1JI] —
5-MeTmJI-6-0KCO—-6, /-ourmunpo—-SH-nmppoJio [ 2, 3-d] IMpUMUIOUH-5-
W} IUIIePUIUH-4-1J1) IPOIIaHOBOM KMCJIOTHL;
3-(4-{4-amvmHOo-2-[6-xJ0op—1- (3-dTopBeH3MJ) ~1H-MHOA30JI—-3-WJI] —
5-MeTUJI-6-0KCO—-6, 7T-nurnuapo-5SH-nuppoJio [2, 3—d] nupuMmuomH-5-
I} UMKJIOTE€KCUJII) IIPOIIaHOBOM KMCJIOTEL; NI bapMalLleBTUUECKU
IpreMIeMOM COJIM 2TOTO.
B mpyromM BapraHTe OCYIIECTBJIEHMA  HacTodAllee M300peTeHMe
openycMaTprMBaeT COeIOMHEeHMe, BHOpaHHOEe M3:
(R)=-3-(2-{4-ammbuo-2-[1- (2-pTopbeHnsmi) - 1H-nupasz3ojio [ 3, 4-
b]loupmouHa-3-mi] -5-MeTuj—-6-0KCco-6, 7T-aurunpo-5SH-nuppoJo [2, 3-
d] mupuMUAMH-5-1JI} oKCca30J-4-1J) -2, 2-OUMe TUJIIIPOIIaHOBOM KMCJIOTH;
(R)-3-(2-{4-ammuo-2-[6-xJjop-1-(3,3,4,4,4-nteHTadTopdyTNUI) —
1H-mumason-3-ui] —5-MeTuii—-6-okco-6, 7-ourunpo-5SH-nupposo [2, 3-
d] mupuMUAMH-5-1JI} oKCa30J-4-1J) -2, 2-IUMe TUJIIIPOIaHOBOM KUCJIOTH;
(R)-3-(2-{4-ammbuo-2-[6—-xJop-1- (2-dpTopbeH3mi) ~1H-MHOa30J1-3~-
W] —-5-MeTuJi—-6-0oKCo-6, 7T-ourunpo-5SH-nuppoJsio [ 2, 3—-d] nupuMmuana—-5-
WJI) OKCca30JI—-4-ujl} -2, 2—-OUMe TUJIIPOIIaHOBOM KUMCJIOTH;
(R)-3-(4-{4-ammbuo-2-[6-xJop-1-(3,3,4,4,4-nteHTadTOopOyTWUI) —
1H-munaso-3-mi] —5-MeTuiji—-6-0KCco—-6, 7T-ourunpo—-5S5H-nmupposo [2, 3-
d] IUupUMUIMH-5-1J1} —2-0poMbeHNII) IPOIIaHOBOM KUCJIOTH;
(5R) -3-{4-[4d-ammHO-2-{6-xJ10p—1- [ (4—METUJILIMKJIOTEKCWUII) METUJII] —
1H-muDas0J-3-Mi} —5-MeTuji—-6-0KCo—6, 7T-ournnpo—-5SH-nupposio [2, 3-
d] IUpUMUIOMH-5-1J1] QeHMII } IPOIaHOBOM KMUCJIOTH;
(R)-3-{4-[4-amub0o-2-{6—xJop-1- [TeTparnapo-2H-nupaH-2-
niaMeTuJI] - 1H-mHgasoa-3-mi} -5-MeTujI-6-0oKco—6, /- aurnapo—-5H-

ouppoJio [ 2, 3-d] nupuMmuaonH-5-1J1] eHNMJI } IPOIIaHOBOM KMUCJIOTH;
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(R)-3-(4-{4-amMmHOo-5-MeTMJI-6-0KCO-2-[1-(3,3,4,4,4-
neHradTopdbyTmi) —1H-ntmpasoso [ 3, 4-b] nupunmuua-3-mi] -6, 7T-ourunpo-5SH-
ouppoJio [2, 3-d] nupuMmuonH-5-1J1} eHMJI) IPOIIaHOBOM KUCJIOTH;

(R)-3-(6-{4-aMmHo-5-MeTMJI-6-0KCO—-2-[1-(3,3,4,4,4-
neHradpTopdbyTmi) —1H-ntnupasoJgio [ 3, 4-b] nupunmuua-3-mi] -6, 7T-ourunpo-5SH-
ouppoJio [ 2, 3-d] IMpUMUIOVH-5-1JI } TUPUIOUH-3-UJI) —2, 2—OVMMe TUJIIIPOIIaHOBOM
KUCJIOTEL;

(R)-3-(4-{4-amMmHOo-5-MeTMJI-6-0KCO-2-(1-(3,3,4,4,4-
neHradpTopdbyTmi) -2, 3—ourunpo-1H-nmpaszoJgio [ 3, 4-b ] nupunue—-3-mj) -6, 7-
ourunpo-5SH-nmppoJio [ 2, 3—d] IUupUMUOVH-5-UJI} QeHuII) —2, 2—

OVIME TUJINIPOIIaHOBOM KUCJIOTEHL;

(R)-3-(4-{4-ammHOo-2-[6-xJ0Pp—-1-(3,3,4,4,4-neHTadTOPOYTIJII) —
l1H-mHpnasoy—-3-ui] —5-MeTuji-6—0oKCco—6, 7T-ourunpo-5S5H-nmppoJgio [2, 3—

d] nupuMUOVH-5-1J1} beHUII) IPOIaHOBOW KMUCJIOTH;

(R)-3-(3-{4-ammHO-5-MeTMJI-6-0KCO-2-[1-(3,3,4,4,4-
neHTadpTopObyTMi) —1H-ntupaszoio [3, 4-b]nupunnuu—-3-mi] -6, 7-ourmuopo-5H-
nuppoJio [ 2, 3-d] nupuMuaonH-5-mj}t beHns) -2, 2-ouMe TUJINIPOIaHOBOM
KMCJIOTEL;

(R)-3-(4-{4-ammHO-5-MeTMJI-6-0KCO—-2-[1-(3,3,4,4,4-
neHradpTopdyTmi) —1H-ntupaszogo [ 3, 4-b] nupunmuua-3-mj] -6, 7T-ourunpo-5SH-
nuppoJio [2, 3-d] nupuMmmuonHa-5-mia}-1H-1, 2, 3-Tpra30Ji—-1-1JI) IpOllaHOBOM
KUCJIOTEL;

(R)-3-(4-{4-ammbuo-2- (1-6yTmj-6-xJjop-1H-nupaszojyio [ 3, 4-
bl oupmonH-3-1JI) -5-MeTuJI-6-0KCO—-6, 7T-aurnnpo-5SH-nuppoJo [2, 3-

d] nupuMUAMH-5-1J1} beHUII) IPONaHOBOM KMUCJIOTH;

(R)-3-(4-{4-ammbuo-2- (1-6yTuia-1H-nupaz3oJo [3, 4-b] nupuamuu-3-
W) —5-MeTWUJI—-6—-0KCO—-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] nupuMmuinHa—-5-

W} GeHWJI) IPOIaHOBOM KMCJIOTH;

(R)-3-(4-{4-ammubOo-5-MeTHiI-6-0KCO-2-[1- (4,4, 4-TpudTOPOYTUII) —
1H-mmimpaszoisio [ 3, 4-b ]l mupuomnua-3-ui] -6, 7-ourunpo—-5SH-nupposio [2, 3-

d] IUpUMUIOMH-5-1J1 } DeHMII) IPOIaHOBOM KMUCJIOTH;

(R)-3-(4-{4-ammuuO0-5-MeTHI-6-0KCO-2-[1- (4,4, 4-TpudTOPOYTUII) —
1H-mimpaszoiio [ 3, 4-b ]l mnpnomnua-3-ui] -6, 7-ourunpo-5SH-nuppojio [2, 3-

d] IUPpUMUIMH-5-1JI} beHuI) -2, 2—-OUMe TUJIIIPOIIaHOBOM KMCJIOTH;

(bR) -3-(4-{4-avmHO-5-MeTHJI-6-0KCO—-2-[1-(4,4,4-

TenudTopOyTIMII) —1H-ttupasosio [ 3, 4-b]l nupunna-3-wmi] -6, 7-ourunpo—5H-
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nuppoJio [2, 3-d] nupuMmuonH-5-1j} deHns) —2-Me TUJIIIPOIIaHOBOM KUCJIOTH;
(R)-3-(4-{4-ammbuo-2-[5-pTOopP-1-(4,4, 4-TpudTopdyTIi) —-1H-

nupasoJio [ 3, 4-b] mupuanH—-3-MJI] - 5—-MeTuJI-6—-0KCOo—-6, /T—-nurunpo-5SH-

ouppoJio [ 2, 3-d] nupuMmuaonH-5-1J1} eHNMJI) IPOIIaHOBOM KUCJIOTH;
(R)-3-(4-{4-ammbo-2-[6-xJop-1-(4,4,d-TtpudTopdyTmi) —1H-

nupasoJio [ 3, 4-b] mupuinH—-3-UJI] —5-MeTUJI-6—-0KCOo—-6, /—nurunpo—-5SH-

nuppoJio [2, 3-d] nupuMmuaonH-5-1J1} eHMJI) IPOIIaHOBOW KUCJIOTH;
(R)-3-(4-{4-avMmbHo-5-MeTmn-2-[6-MeTmJIi—-1- (4,4, 4-

TpudTopOyTHUII) ~1H-nupasz3oJio [ 3, 4-b ] IMpuOMH—-3-1UJI] —6—-0KCO—6, 71—

ouTHapo-5SH-nuppoJio [2, 3-d] nupuMmuonH-5-1Jj1} beHWJI) IPOlaHOBOM

KUCJIOTEL;
(R)-3-(4-{4-ammH0o-2-[1- (2-dTOopbeHs3min) -1H-nmnpaszsoyio[3, 4-

blnupnonH-3-mi] -5-MeTuji-6—-0KCco—-6, 7T-aurunpo-5S5H-nuppoJio [2, 3—

d] nupuMUOVH-5-1J1} beHUII) IPOIaHOBOW KMUCJIOTH;
(R)-3-(3-{4-ammH0o-2-[1- (2-dTOopbeH3muin) -1H-nnpaszsoyio[3, 4-

blnupnonH-3-mi] -5-MeTuJi-6—0KCco—-6, 7T-ourunpo-5S5H-nuppoJio [2, 3—

d] nupuMUOVH-5-1J1} beHMII) IPOIaHOBOW KMUCJIOTEH;
(R)-3-(4-{4-ammbuo-2-[5-pTop-1- (2-dpTOpPOeH3MII) —1H-

oupasoJio [ 3, 4-b]l mupuionH-3-1Jj] —5-MeT1JI-6-0KCco—-6, /T—-nurunpo-5SH-

ouppoJio [ 2, 3-d] nupuMmmuaonH-5-1J1} eHNMII) IPOIIaHOBOM KUCJIOTH;
(R)-3-(3-{4-ammbuo-2-[5-pTop-1- (2-dpTOpPOeH3MII) —1H-

oupasoJio [ 3, 4-b]l nupuionH-3-MJj] —5-MeTuJI-6-0KCo—-6, /T—-nurunpo-5SH-

ouppoJio [2, 3-d] nupuMmuaonH-5-11} eHNMJI) IPOIIaHOBOM KUCJIOTH;
(R)-3-(4-{4-ammbuo-2-[1- (2, 3—nudTop-4-MeTHUJIOEH3WUII) — 6—Me TI1JI—~

1H-nimpasosio [ 3, 4-b ] mupuomH-3-ui1] —5-MeTuJI-6-0KCO—-6, 7T-ourunpo—5H-

nuppoJio [2, 3-d] nupuMmuonH-5-1J1} eHNMJI) IPOIIaHOBOM KUCJIOTH;
(R)-3-{4-ammHOo-2-[6-xJ10p—-1-(3, 3,4, 4, 4-nenradpTopbyTmi) —1H-

MHIOAa30JI-3-WJl] —5-MeTuJI-6-0KCO—-6, 7T-nurunpo—-5SH-nuppoJio [ 2, 3-

d] IUpUMUIOIMH-5-1J1 } DeH30MHOM KMCJIOTH ;
(R)-3-(3-{4-ammubuo-2-[6-xJop-1-(3,3,4,4,4-nteHTadTOopOyTUI) —

1H-munaso-3-ui] —5-MeTuiji—-6-0KCco—-6, 7T-ourunpo-5SH-nupposo [2, 3-

d] IUPpUMUIOIMH-5-1JI} beHuII) -2, 2—-OUMe TUJIIIPOIIaHOBOM KUCJIOTH;
(R) - (d-{4-ammbo-2-[6-xJjop-1-(3,3,4,4,4-nneHTadTopbyTIi) —1H-

MHIOAa30JI—-3-Wj] —5-MeTuJI-6—-0KCO—-6, 7T-nurunpo—-5SH-nmppoJio [ 2, 3-

d]l mupuMuImMH-5-mn}-1H-1, 2, 3—-Tpuasoji—-1-mj) YyKCYCHOM KMUCJIOTEH;

(R)-3-(4-{4-amubuo-2-[6—-xJop-1-(3,3,4,4,4-nnteHTadTOoOpOyTWUII) —
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1H-munazso-3-ui] —5-MeTuji—-6-0KCco—-6, 7-ournnpo—-5SH-nuppoJsio [2, 3-
d] mupuMuamMH-5-un}-1H-1, 2, 3—-Tpuas3oji—-1-1J) IpollaHOBOM KMUCJIOTH;

(R)-2-(4-{4-amubuo-2-[6-xJop-1-(3,3,4,4,4-nnteHTadTOopOyTNUII) —
1H-mumazo-3-ui] —5-MeTuiji-6-0KCco—6, 7T-ourunpo-5SH-nupposo [2, 3-

d]l mupuMuamH-5-un}-1H-1, 2, 3-Tpuaz3oj-1-ui) —2-MeTUJINPOIIaHOBOM
KUCJIOTEL;

(R)-3-(4-{4-amubo-2-[6—-xJop-1-(3,3,4,4,4-nneHTadTopOyTNUI) —
1H-mumazo-3-ui] —5-MeTuiji-6-0KCco—-6, 7T-ourunpo-5SH-nupposo [2, 3-

d]l mupuMuomuH-5-un}-1H-1, 2, 3-Tpuaszoja-1-ui) -2, 2-auMe TUJIIIPOIaHOBOM
KUCJIOTEL;

(R)-1-[(4-{4d-ammHO-2-[6-xJI0Pp—1-(3,3,4,4,4-11eHTadTOpPOYTUII) —
1H-mumazon-3-ui] -5-MeTuji-6-0KCo-6, /T-ournnpo-SH-nupposo [2, 3-

d] mupuMuouH-5-un}-1H-1, 2, 3-Tpuasoji—1-mj) Me T ]
LIUKJIOIPONaHKapOOHOBOM KMCJIOTH;

(R)-3-(4-{4-ammHOo-2-[6-xJ0p—-1-(3,3,4,4,4-neHTadTOPOYyTIJII) —
1H-mHpasoJ-3-uj] —5-MeTuJji-6—0KCco—6, 7T-ourunpo-5S5H-nuppoJio [2, 3—

d] mupuMUanH-5-1J} deHns) -2, 2-OUMe TUJINIPOIIaHOBOM KMUCJIOTH;

(5R) -3-(4-{4-ammHo-2-[6-xJ10p-1-(3,3,4,4,4-nteHTadTopbyTHI) -
1H-mumaso0d-3-ui] —5-MeTui-6-okco-6, 7-ourunpo-5SH-nuppoJjo [2, 3-

d] nupuMUOMH-5-1J1} eHUII) —2-Me TUJINPOIIaHOBOM KUCJIOTH ;

(R)-2-{4-[4-ammu0o-2- (1-O6yTmj-6-xJjop—-1H-MHOaz30J-3-1Jj) —-5-
MeTUJI-6—-0KCO—6, 7T-ourunpo-5S5H-nupposio [2, 3—-d] nupmvmunouH—5-mj1] —1H-
1,2,3-Tmpuasoyi-1-mj}yKCYCHOM KUCJIJIOTH;

(R)-3-{4-[4-ammu0o-2- (1-06yTmi-6-xJjop-1H-mHOmaz0o-3-mj) —-5-
MeTUJI-6—-0KCO—6, 7T-ourunpo-5H-nupposo [2, 3-d] nupmuvmunouH—5-mj1] —1H-
1,2,3-Tpuaz30J-1-1I}0IpOonaHoBOM KUCJIOTH;

(R)-3-{4-[4-ammu0o-2- (1-6yTmi-6-xJjop-1H-mHOmazojg-3-mj) —-5-
MeTUJI-6-0KCo—-6, 7T-nurunpo-5SH-nmppoJio [2, 3-d] TMpUMUIOVH-5-1J1] QeHWII} —
2, 2-OVMeTUJINPOIIaHOBOW KMUCJIOTH;

(R)-3-{4-[4-ammbu0-2- (1-O6yTmi-6-xJjop-1H-mHOgazog-3-mi) —-5-
MeTUJI-6—0KCO—6, /T-ourunpo-5S5H-nuppoJio [2, 3—d] nupuMmuouH—5-
ni1] QeHWJI } IPOIIaHOBOM KMCJIOTH;

(R)-3-(3-{4-ammbu0o-2-[6—-xJop-1- (2-MeTOokCUDTWUJI) —1H-MHOa30JI—-3—
W] —-5-MeTuJi—-6-0KCO—-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] nupuMmuInH—-5-
W} deHn) -2, 2-OUMe TUJINIPONIaHOBOM KMUCJIOTH ;

(R)-3-(4-{4-amub0o-2-[6—xJop-1- (2-MeTOokCUDTWUJI) —1H-MHOaz30JI—-3-
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W] —-5-MeTuJi—-6-0KCO—-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] nupuMuInH—-5-
W} GeHWJI) IPOIIaHOBOM KMCJIOTH;
(R)-3-(4-{4-amubo-2-[6-xJop-1-(4,4,d-TtpudTopdbyTmi) —1H-
MHIOAa30JI—-3-Wl] —5-MeTuJI-6—-0KCO—6, /T-nurunpo—-5SH-nmuppoJio [ 2, 3-
d] nnpuMUAOMH-5-1J1} DeHUII) IPOIaHOBOM KMUCJIIOTH;
(R)-3-(4-{4-amubo-2-[6-xJop-1-(4,4, 4d-TpudTopdyTmi) —1H-
MHOAa30J-3-WUi] —5-MeTuJI-6—-0KCO—6, /T-nurunpo—-5SH-nuppoJio [ 2, 3-
d] IUMpUMUIMH-5-1J} beHu) -2, 2—-OUMe TUJIIIPOIIaHOBOM KMCJIOTH;
(R)-3-{4-[4-amubH0-2- (6—xJop—1-nieHTuji- 1 H-MHOa30J—-3-1JI) —5-—
MeTUJI-6—0KCO—0, /T-ournnpo-5SH-nmppoJsio [2, 3—-d] nupuMmuouH—5-
1] QeHWJI } IPOIIaHOBOW KMCJIOTH;
(R)-3-(4-{4-amvmHO-2- [ 6—-xJi0p—1- (UMKJIOTeKCHUIMETWII) —1H-
MHIOAa30J-3-WJI] —5-MeTUJI-6-0KCOo—6, 7T-nurnaopo—-5SH-nuppoJsio [2, 3-
d] nupuMUOVH-5-1J1} beHUII) IPOIaHOBOW KMUCJIOTH;
(R)-3-{4-[4-ammHO-2- (6-xJlop—1-Trekcuyn-1H-uHOa30oJg-3-mj) - 5-
MeTUJI-6—-0KCO—6, 7T-oUInUIpo—SH-nuppoJio [2, 3—d] IupuMUOUH-5-
W] beHnJI} IPpOonaHOBOM KUCJIOTH;
(R)-3-(4-{4-ammuo-2-[6-pTOopP-1-(3,3,4,4,4-nteHTadTOoOpOYyTUII) —
1H-mumaso0d-3-ui] —5-MeTui-6-okco-6, 7-ourunpo-5SH-nuppoJjo [2, 3-
d] nupuMUaMH-5-1J1} beHUII) IPOIaHOBOM KMUCJIOTH;
(R)-3-(4-{4-ammbuo-2-[6-xJop-1- (2-pTopbeH3mi) ~1H-uHOa30J1-3-
W] —-5-MeTui—-6-0oKCco-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] nupuMuaonH—-5-
M} GeHWJI) IPONIaHOBOM KMCJIOTH;
(R)-3-(3-{4-ammbu0o-2- (6—-xJop-1- (2-dpTopbeH3mi) ~1H-MHDaz30J1-3-
W) —5-MeTuJI—-6-0KCO-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] nupuMmuama—5-
M} GeHWJI) IPOIIaHOBOM KMCJIOTH;
(R)-4-(2-{4-ammb0-2- (6—-xJo0op-1- (2-dpTOopOeH3mi) ~1H-MHOa30J-3-
W) —5-MeTWUJI-6—-0KCO—-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] nupuMmuina-5-
Wi} Trmazo—-4-mi) 0y TaHOBOM KMCJIOTH;
(R)-3-(2-{4-amub0o-2- (6—-xJop-1- (2-dpTOopbeH3mi) ~1H-MHDa30J-3-
W) —5-MeTuJI—-6—-0KCO—-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] nupuMmuinHa—-5-
MII}OoKCa30J—4-1Jl) IPpOIaHOBOM KMUCJIOTH;
(R)-2-(2-{4-amub0-2- (6—xJop-1- (2-dpTOopOeH3mi) ~1H-MHDa30J-3-
W) —5-MeTWUJI-6—-0KCO—-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] nupuMnuanHa—5-
MII}oKCcas30JI-4-1JI) YKCYCHOM KMCJIOTHL;

(R)-3-(4-{4-amubuo-2-[6-xJop-1- (4, 4—-gumeTuianeHTmy) - 1H-
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MHIOAa30JI—-3-W] —5-MeTuJI-6—-0KCO—-6, /T-nurunpo—5SH-nuppoJio [ 2, 3-
d] IUpUMUIOMH-5-1JI } DeHMII) IPOIaHOBOM KMUCJIOTH;
(R)-3-(3-{4-amuuo-2-[1- (2-dTopbeH3my) - 1H-MHOazoa-3-mJj] —-5-
MeTUJI-6—0KCO—6, /T-ournunpo-5SH-nmppoJio [2, 3—-d] nupuMmuouH—5-
M} GeHWJI) IPOIIaHOBOM KMCJIOTH;
(R)-3-(2-{4-amubo-2-[1- (2-dTopOeH3m) ~1H-MHOaz30J-3-1Jj] —-5-
MeTUJI-6—0KCO—0, /T-ournunpo-5SH-nuppoJio [2, 3—-d] nnpuMmuouH—5-
MJI}OKCa30J1—4-1JI) IPOIaHOBOMW KMCJIOTH;
(R)-4-(2-{4-amubuo-2-[1- (2-dTOopOeH3mI) ~1H-MHOaz30J-3-1J] —-5-
MeTUJI-6—-0KCO—6, /T-ournngpo-5SH-nupposio [2, 3-d] INpUMUOVNH-5—1JI } TUa30J1—
4-1151) Oy TAHOBOM KMCJIOTH;
(R)-3-(2-{4-ammH0o-2-[1- (2-dTOopbeH3mnin) - 1H-MHOa30J-3-1JI] -5-
METMJI-6-0KCO—-6, /T-oUTuIpo—SH-nuppoJio [2, 3—d] IupuMmuOnH-5-
W1} oKCa30J-4-1ui) -2, 2- AYMME TUJIIIPOIIaHOBOY KUCJIOTH;
(R)-3-(4-[4-ammHOo-2-{6-xJ0op—1-[ (3-QTOPIUPUOMH—2~WJI) METUJII] —
l1H-mHpnasoJ—-3-uil}—5-MeTuJji-6—0KCco—6, 7T-ourunpo-5S5H-nuppoJio [2, 3—
d] nupuMuOVH-5-1J1] beHUII) IPONaHOBOW KMUCJIOTEH;
(R)-3-(4-[4-ammuo-2-{6-xjop-1-[ (4, 4-
OIMPTOPLUUKIIOTEeKCUII) MeTuJI] —1H-mHOa30J1-3-1J} —-5-MeTuji-6-0oKco—-6, 7-
ouTunpo-5SH-nuppoJio [2, 3-d] nupuMuonH-5-1Jj1] beHMII) IpOolaHOBOM
KUCJIOTEL;
(R)-3-(4-{4-ammuo-2-[1- (2-dTopOeH3MJI) —6-MeTUJI- 1H-MHOa30JI—-3—
W] —-5-MeTuii—-6-0oKCco-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] nupuMmuamnH—-5-
M} GeHWJI) IPOIaHOBOM KMCJIOTH;
(R)-3-(4-{4-ammbuo-2-[6-dpTOop-1- (2-dpTOpPOeH3MI) ~1H-MHOa30J-3~-
W] —-5-MeTuJi—-6-0oKCo-6, 7T-ourunpo-5SH-nuppoJsio [ 2, 3—-d] nupuMmuana—-5-
W} GeHWII) IPOIIaHOBOM KMCJIOTH;
(R)-3-(3-{4-ammbuo-2-[6-dpTOop-1- (2-dTOpPOeH3MI) ~1H-MHOa30J-3~-
W] —-5-MeTuJi—-6—-0KCO—-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] nupuMmuana—5-
W} GeHWII) IPOIIaHOBOM KMCJIOTH;
(R)-3-(2-{4-amubo-2-[6-dpTOop-1- (2-dTOpPOeH3MI) ~1H-MHOa30J-3~-
W] -5-MeTuyI-6-0KCco-6, 7T-onurnapo-5SH-nmppoJto [2, 3—-d] nupuMuamnMH—-5-1J} —
1, 3-Tuazson-4-wuia) -2, 2—-OuMe TUJIIPOIIaHOBOM KMUCJIOTH;
(R)-3-(2-{4-amubo-2-[6-dpTOop-1- (2-dTOpPOeH3MI) ~1H-MHDa30J—-3~-
W] —-5-MeTuJI-6—-0KCO—-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] nupuMmuInH—5-

MiloxcasoJy—4-ui) -2, 2—-OUuMe TUJIIPOIaHOBOM KUMCJIOTH;
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(R)-3-(4-{4-amubo-2-[6-xJop-1- (2, 6—nudTopben3miu) —1H-
MHIOAa30JI—-3-Wl] —5-MeTuJI-6—-0KCO—6, /T-nurunpo—5SH-nuppoJio [ 2, 3-
d] nupuMUAMH-5-1J1} beHMII) IPOIaHOBOM KMUCJIIOTH;
(R)-3-(4-{4-amubo-2-[6—-xJop-1- (4-dpTOopOeH3mi) ~1H-MHDa30J-3~—
W] —-5-MeTuJI—-6-0KCO—-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d ] nupuMrUIOnH—-5-
W} GeHWJI) IPOIIaHOBOM KMCJIOTH;
(R)-3-(4-{4-amubo-2-[6—xJop—-1- (3—MeTunOeH3mJI) —~1H-MHOa30J1-3-
W] —-5-MeTWUJI—-6—-0KCO—-6, /T-ournnpo-5SH-nuppoJsio [ 2, 3—-d ] nupuMmuIOnH-5-
W} eHWJI) IPOIIaHOBOW KMCJIOTH;
(R)-3-(4-{4-amubo-2-[6—-xJop-1- (d—-MeTuiOeH3UJI) —~1H-MHOa30J1-3-
W] —-5-MeTuJjI—-6-0KCO—-6, /T-ournnpo-5SH-nuppoJsio [ 2, 3—-d ] nupuMmuonH-5-
Wi} GeHWJI) IPOIIaHOBOW KMCJIOTH;
(R)-3-(4-{4-ammHOo-2- [6-xJ0op—1- (2-MeTUJIOeH3MII) —1H-MHOa30J-3~-
W] —-5-MeTUJI-6-0KCO—-6, 7T-IUTInIpo—SH-nuppoJio [ 2, 3—d] IupuMmuOnH-5-
W1} QeHNII) IPONaHOBOM KUCJIOTH;
(R)-3-(4-{4-ammHO-2- [6-xJ0p—1- (3-dTOopBeH3MJ) ~1H-MHOa30J1—-3—
Wi1] —-5-MeTUJI-6-0KCO—-6, 7T-IUTrnuIpo—SH-nupposio [ 2, 3—d] IupuMmuOmH-5-
W1} GeHNJI) IPOIaHOBOM KMCJIOTH;
(R)-3-(4-{2-[1- (amamMaHTaH-1-MJIMeTWUJI) - 6—-xJiop—1H-MHOa30JI1-3~-
mi] -4-aMrMHO-5-MeTuJI-6-0KCOo—-6, 7T-ourugpo-5SH-nupposo [2, 3-d]
IUPUMUOVH-5-1JI} DeHMJI) OPONaHOBOM KMCJIOTH;
(R)-3-(4-{4-ammuo-2-[5-pTop-1- (2-dpTOopOeH3MI) ~1H-MHOa30J1-3—
W] —-5-MeTuii—-6-0oKCco-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] nupuMmuamnH—-5-
M} GeHWJI) IPOIaHOBOM KMCJIOTH;
(R)-3-(2-{4-ammbuo-2-[5-dTOop-1- (2-dpTOpPOeH3MI) ~1H-MHOa30J-3-
W] —-5-MeTuJi—-6-0oKCo-6, 7T-ourunpo-5SH-nuppoJsio [ 2, 3—-d] nupuMmuana—-5-
niloxcasoJy—4-ui) -2, 2—-OUMe TUJIIPOIIaHOBOM KUCJIOTH;
(R)-3-(4-{4-ammbuo-2-[5-xJjop-1- (2-dpTopbeH3mi) ~1H-MHOa30J1-3~-
W] —-5-MeTuJi—-6—-0KCO—-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] nupuMmuana—5-
W} GeHWII) IPOIIaHOBOM KMCJIOTH;
(R)-3-(2-{4-amubo-2-[5-xJjop-1- (2-dpTOopOeH3mi) ~1H-MHDa30J1-3-
W] —-5-MeTuJi—-6-0KCO—-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] nupuMmuanH—-5-
MiloxcasoJy—4-ui) -2, 2-OUMe TUJIIPOIIaHOBOM KMCJIOTH;
(R)-3-(2-{4-amubuo-2-[1- (2, 3—nudTop—-4-MeTHUIIOEH3WII) — 6—Me TIJI—~
1H-ntmpazosno [3, 4-b] nupunnua-3-mj] —5-MeTujiI-6-0okKCco-6, 7-ogurmuaopo—-5H-

ovppoJio [2, 3—-d] nupuMuOH-5-1J1} TMa30JI-4-1JI) —2, 2-OVMe TUJINIPOIIaHOBOM
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KUCJIOTEL;

(R)-3-(4-{4-amubo-2-[1- (2-dTopBeH3my) - 1H-MHOaz0Ja-3-1J] —-5-
MeTUJI-6—0KCO—6, /T-ournunpo-5SH-nmppoJsio [2, 3—d] nupuMmuouH—5-

M} GeHWJI) IPOIaHOBOM KMCJIOTH;

(R)-3-(2-{4-aMmHOo-5-MeTMJI-6-0KCO-2-[1-(3,3,4,4,4-
neHradpTopdbyTmi) —1H-ntmpasogio [ 3, 4-b] nupunmuua-3-mi] -6, 7T-ourunpo-5S5H-
nuppoJio [2, 3-d] nupuMmunouua-5-mi} -1, 3—-tuasoja—4-wuji) -2, 2-

OVME TUJINIPOIIaHOBOM KUCJIOTHL;

(R)-(2-{4-ammHo-5-MeTMII-6-0KCO—-2-[1-(3,3,4,4,4-
neHradpTopdbyTmi) —1H-ntupasogio [ 3, 4-b] nupunmuua-3-mi] -6, /T-ourunpo-5SH-
nvppoJio [ 2, 3-d] nupuvmuaonHa-5-mi} -1, 3-Tra30J-4-1Jjl) YKCYCHOM KUCJIJIOTEHL;

(R)-3-(2-{4-ammHO-5-MeTUJI-06-0KCO-2—-[1-(3,3,4,4,4-
neHTadpTopbyTni) —1H-nmpaszoJo [ 3, 4-b ] nupuanuu-3-uj] -6, 7-ourmuopo-5H-
nuppoJio [ 2, 3-d] nupuMuaonH-5-mi} -1, 3-Tuazoya-4-mj) -3-MeTuI0yTaHOBOM
KUCJIOTEL;

(5R) -2-(2-{-4-aMmHO-5-MeTMJI-6-0KCO—-2-[1-(3,3,4,4,4-
neHTadTopOyTMI) —1H-ntupaszoto [3, 4-b]nupunnuua—-3-mj] -6, 7-ourmuopo-5H-
nuppoJio [2, 3-d] nupuMuanH-5-mj}-1, 3-tnazoj-4-

WJI) UMKJIONPONIaHKapOOHOBOM KUCJIOTH;

(R)-1-[(2-{4-amMmHO-5-MeTUJI-6-0KCOo-2-[1-(3,3,4,4,4-
neHradpTopdyTmi) —1H-ntnpaszogo [ 3, 4-b] nupuomuu-3-mj] -6, 7T-ourunpo-5S5H-
nuppoJio [2, 3-d] nupuMuanH-5-mi}-1, 3-tnazoj-4-

WJI) METHUJI ] IUKJIONIPONaHKapOOHOBOM KMUCJIOTH;

(R)-3-(2-{4-amMmHO-5-MeTMJI-6-0KCO-2-[1-(3,3,4,4,4-
neHradTopdbyTmi) —1H-ntnpaszogo [ 3, 4-b] nupunmuu-3-mj] -6, 7T-ourunpo-5S5H-
nuppoJio [2, 3-d] nupuMmuaonH-5-mi} -1, 3-Tua30J1—4-1JI) IPpOolaHOoBOM
KUCJIOTEL;

(R)-(2-{4-aMmHO-5-MeTUMII-6-0KCO-2-[1-(3,3,4,4,4-
neHradTopdbyTmi) —1H-ntnpasogo [ 3, 4-b] nupunmuu-3-mi] -6, 7T-ourunpo-5S5H-
nvppoJio [2, 3-d] nupuMmmuonH-5-mi} -4-MeTnji—-1, 3—-THMa30JI-5-1JI) YKCYCHOM
KUCJIOTEL;

(R)-3-(2-{4-amubu0o-2-[5-0TOP-1-(3,3,4,4,4-nteHTadTOopOyTUI) —
1H-tmpazosno [3, 4-b] nupunnu-3-mj] -5-MeTnjiI-6-0oKCco-6, 7-ogurmuopo—-5H-
nuppoJio [2, 3-d] nupuMmunuua-5-mi} -1, 3—-tuazon—4-wia) -2, 2-

OVMe TUJINIPOIIaHOBOW KUCJIOTH;

(R)-3-(2-{4-amubu0o-2-[5-0TOpP-1- (3, 3, 3—TpudTOopnponmi) - 1H-
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nupasoJio [ 3, 4-b] mupuanH—-3-MJjI] —5—-MeTuJI-6—-0KCo—-6, /T—-nurunpo-5SH-
nuppoJio [2, 3-d] nupuMmunouua-5-miu} -1, 3—-tuazon—4-wmi) -2, 2-
OVME TUJINIPOIIaHOBOM KUCJIOTH;
(R)-3-{2-[4-amub0o-2- (1-6yTui-1H-nnpaz3oJo[3, 4-b] nupuomuu-3-
WI1) —5-MeTuJI-6-0KCO—-6, /T-onurnapo-5SH-nmppoJto [ 2, 3—-d] nupuMmuamH—-5-mj] -
1, 3-Tuazon-4-un}-2, 2-ouMe TUJIIPOIaHOBOM KMUCJIOTH ;
(R)-3-(2-{4-amubHO-5-MeTMmII-6-0KCO-2-[1- (4,4, 4-TpUdTOPOYTUII) —
1H-mimpaszodio [ 3, 4-b ] mupnomuua-3-ui] -6, 7-ourunpo-5SH-nupposio [2, 3-
d]l mupuMuImH-5-un} -1, 3-Tuazoja-4-wui) -2, 2-auMe TUJIIIPOIIaHOBOM
KUCJIOTEL;
(R)-3-(2-{4-amubHO0-5-MeTMII-6-0KCO-2-[1- (4,4, 4-TpUdTOPOYTUII) —
1H-mimpaszodio [ 3, 4-b ] nupnomuu-3-ui] -6, 7-ournnpo-SH-nupposo [2, 3-
d] mupuMuanuH-5-mi} -1, 3-Tra30J1-4-1JI) IPOIIaHOBOM KUCJIOTH;
(R)-3-(2-{4-ammHOo-2-[6-xJ0op—1- (4,4, 4—-TpudTopbyTmj) - 1H-
nupasoJio [ 3, 4-b ]l oupuamuua-3-ui] —5-MeTuji-6-oKco—-6, 7-ouruagpo-5H-
nvppoJio [ 2, 3-d] nupuvmuaonHa-5-mi} -1, 3-tnaszojg-4-ui) -2, 2-
OVME TUJIIIPOIIaHOBOM KMUCJIOTH;
(R)=-3-(2-{4-ammbuo-2-[1- (2-pTopbeHsmy) - 1H-nupasz3ojio [ 3, 4-
b]loupmomnua-3-mi] -5-MeTuj-6-0KCo-6, 7T-aurunpo-5SH-nuppoJo [2, 3-
d] nupuMUIMH-5-1u} -1, 3-Tuasoji-4-uj) -2, 2-ouMe TUJIIPOIIaHOBOM
KUCJIOTEL;
(R)-3-(2-{4-ammuo-2-[5-pTop-1- (2-dpTOpPOeH3MII) —1H-
oupasoJio [ 3, 4-b]l nupuinH-3-MJj] —5-MeTuJI-6—-0KCo—-6, /T—-nurunpo-5S5H-
nuppoJio [2, 3-d] nupuMmunomuH-5-mi} -1, 3—-tuazoa—-4-wuia) -2, 2-
OVMe TUJINIPOIIaHOBOM KUCJIOTH;
(R)-3-(2-{4-amubuo-2-[6-xJjop-1-(3,3,4,4,4-nteHTadTOopOyTNUI) —
1H-munaso-3-mi] —5-MeTuiji—-6-0KCco—-6, 7-ourunpo-5SH-nuppoJsio [2, 3-
d]l mupuMUIMH-5-1my} -1, 3-Tuasoja-4-uj) -2, 2-auMe TUJIIIPOIIaHOBOM
KUCJIOTEL;
(R)-3-(2-{4-ammubuo-2-[6-xJop-1-(3,3,4,4,4-nteHTadTOopOyTWUI) —
1H-munaso-3-ui] —5-MeTuiji—-6-0KCco—-6, 7T-ourunpo-5SH-nupposo [2, 3-
d] nupuMUIMH-5-1m} -1, 3-Tuaz0j-4-1mj) 0eH30MHOM KUCJIOTH;
(R)-4-(2-{4-amubo-2-[6-xJop-1-(3,3,4,4,4-nteHTadTOopOyTWUI) —
1H-munazso-3-ui] —5-MeTuiji—-6-0KCco—-6, 7T-ourunpo—-5SH-nuppojio [ 2, 3-
d] mupuMUIMH-5-1J} -5-MeTun-1, 3-Trnasz3oj—4-mj) 6eH30MHOM KUCJIOTH;

(R)-3-(2-{4-amubo-2-[6—-xJop-1- (2-pTOopOeH3mi) ~1H-MHDa30J1-3-
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W] -5-MeTuiyi-6-0oKCco—-6, 7T-ournapo-5SH-nmppoJo [2, 3—-d] nupuMmuamnMH—-5-1J} —
1, 3-Tuazson-4-uui) -2, 2-ouMe TUJIIIPOIaHOBOM KMUCJIOTH ;

(R)-3-(2-{4-amubo-5-1mrjonponui—-2- [ 5-¢Top-1-(4,4, 4-
TpudTopOyTHII) —1H-nnpaszoJio [ 3, 4-b] nupuamMH—-3-1Jj] —6—-0KCO—6, /-
ourunpo-5SH-nmppoJio [2, 3—d] IMpUMUIOVH-5-WJI} TMa30J1—4-1Jj1) -2, 2-—

OVME TUJINIPOIIaHOBOM KUCJIOTH;

(R)-3-(2-{4-aMmHOo-5-MeTMJI-6-0KCO-2-[1-(3,3,4,4,4-
neHradpTopdbyTmi) —1H-ntupasogio [ 3, 4-b] nupunmuua-3-mi] -6, /T-ourunpo-5SH-
nuppoJio [2, 3-d] nupuMunuea-5-mi} -1, 3—tuazoj—4-wui) ~-N-ITMOPOKCU—2, 2—
OVIMe TUJIIIPOlaHaMUL ;

(R)-[5-{4-amubuo-2-[6-xJop-1-(3,3,4,4,4-nneHradTopdyTmi) —1H-
MHOAa30JI-3-WUJl] —5-MeTuJI-6—-0KCO—-6, /T-ourunpo—-5SH-nuppoJio [ 2, 3-

d] mupumMuanH-5-mua}-2-oxkco-1, 3, 4-okcanmuaszos-3 (2H) ~1Jj1] YKCyCHOM
KUCJIOTEL;

(R)-2-[5-{4-ammHOo-2-[6-xJ0p—-1-(3,3,4,4,4-neHTadTOPOYyTIJII) —
1H-mHpasoJ-3-uj] —5-MeTuJji-6—0KCco—6, 7T-ourunpo-5S5H-nuppoJio [2, 3—

d] mupuMuImMH-5-un}-2-okco-1, 3, 4-okcanmnaszoj—-3 (2H) ~-muj] -2-
MeTUJIIIPOIIaHOBOM KMCJIOTH;

(R)-(3-(4-{4-ammHO0-2-[1- (2-pTOopOen3mi) - 1H-nupa3ojo[3, 4-
b]loupmouHa-3-mi] -5-MeTuj—-6-0KCco-6, 7T-aurunpo-5SH-nuppoJo [2, 3-

d] nupuMMUIOIVH-5-1JI1} QeHMJI) IPOIaHOoWJI) TJIMILIMHA ;

(R)-2-(3-(4-{4-ammHO0-2-[1- (2-pTOopOeHn3mi) - 1H-nnpaz3oJo[3, 4-
bl oupmonua-3-mi] -5-MeTuJI-6-0KC0O—-6, 7T-aurnnpo-5SH-nuppoJjo [2, 3-

d] IUpUMUIOMH-5-1J1 } beHMII) IpolaHaM/Io ) —2-Me TUJINIPOIIaHOBOM KMUCJIOTH ;

(5R) - (3-(4-{4-ammbu0o-2-[1- (2-dTOopOeHns3my) —~1H-nupaszoyio [ 3, 4-
bloupmouua-3-mi] -5-MeTuJI-6-0KCO-6, 7T-aurnnpo-5SH-nuppoJjo [2, 3-

d] nupMMIOVH-5-1JI} PeHMJI) IpolaHowyI) —D—aJjlaHMHa ;

(5R) - (3-(4-{4-ammbuo-2-[1- (2-dTOopOeHns3my) ~1H-nupaszoyo [ 3, 4-
blouprouua-3-mi] -5-MeTujI-6-0KCO—-6, 7T-ournnpo-5SH-nuppoJso [2, 3-

d] nupMMIOIVH-5-1JI} QeHMJI) IpolaHowyI) —L—aJjlaHMHa ;

(5R) - (2R)-2-(3-(4-{4-ammHO-2-[1- (2-dTOpOeH3MI) —1H-
nmpasoJio [ 3, 4-b] mupuanH—-3-MJjI] —5-MeTuJI-6—-0KCco—-6, /T—-nurunpo-5SH-
ovppoJio [ 2, 3-d] nupuMmuionH-5-1y} peHn)) IponaHaMmuno ) Oy TaHOBOM
KUCJIOTEL;

(5R) - (28)-2-(3-(4-{4d-ammHO-2-[1- (2-dTOpPOeH3MI) —1H-

nupasoJio [ 3, 4-b] mupuanH—-3-MJI] —5-MeTuJI-6—-0KCco—-6, /T—-nurunpo-5SH-
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ovppoJio [ 2, 3-d] nupuMuionH-5-my} beHns) IponaHaMmuno ) Oy TaHOBOM
KUCJIOTEL;

(5R) - (3-(4-{4-ammbu0o-2-[1- (2-dTOopOeHns3m) ~1H-nupaszoJyio [ 3, 4-
bloupronua-3-mi] -5-MeTuJi-6-0KCO—-6, /T-ournnpo—-5SH-nuppoJjo [2, 3-

d] nupuMnUIVH-5-1JI1} QeHWJI) IponaHouyl) —D-cepurHa ;

(5R) - (3-(4-{4-ammbo-2-[1- (2-dTOopOeH3MI) —~1H-nupaszoJyio [ 3, 4-
bloupronua-3-mi] -5-MeTujI-6-0KCO—6, /T-ournnpo-5SH-nuppoJso [2, 3-

d] nnprMuIOVH-5-1J1} QeHWJI) IpollaHouyl) —D-TpeoHMHa ;

(R)-N- ( (2H-Terpazoin-5-wuin)MeTm) -3— (4d-{4-ammuHo-2—-[1- (2-
bTopbeHsui) —1H-ntupasoJio [ 3, 4-b] nupnuinH-3-uji] —5-MeTuJI-6-0KC0o—6, /-
ourmopo-5S5H-ninppoJio [ 2, 3-d] nupuMnUIVH-5-1J1 } beHWII) IpollaHaMmia ;

(R)-3-(4-{4-amvmHO-5-MeTMJI-06-0KCO-2—-[1-(3,3,4,4,4-
neHTadpTopbyTni) —1H-nmpaszoJo [ 3, 4-b ] nupuanuu-3-uj] -6, 7-ourmuopo-5H-
nuppoJio [ 2, 3-d] nupuMmuaouH-5-mi}t-2H-1, 2, 3-Tprasoji—-2-1JI) IpolaHoBOM
KUCJIOTEL;

(R)-3-(4-{4-ammHOo-2- [6-xJI0p—1- (2-dTOopBeH3MJ) —S—Tuagpokcu—-1H-
MHIOa30JI-3-WJI] —5-MeTuJI-6-0KCOo—6, 7T-nurnaopo-SH-nuppoJsio [2, 3-

d] nupuMUaMH-5-1J1} beHMII) IPOIaHOBOM KMUCJIOTH;

(R)-3-{4-[4-ammubuo-2- (1-6yTmj-6-MeTmji- lH-nnpas3ojo[3, 4-
b]loupronH-3-1JI) -5-MeTuJI-6-0KCOo—-6, 7T-aurunpo-5SH-nuppoJo [2, 3-

d] nupuMuaMH-5-1J1] eHMII } TPOIaHOBOM KMUCJIOTH;

(R) —4d-ammHO-2- [6-xJI0p—1- (2-dTOopBeH3my) ~1H-MHOasoa—-3-uj] —-5-
MeTuI-5-{4-[2- (2H-TeTpazon-5-mi) stui] deHnn} -5, 7-ourmuopo—- 6H-
nvppoJio [ 2, 3-d] nupuMmuouH—- 6—0Ha ;

(R)-4-(4-{4-ammbuo-2-[1- (2-dTopOeHns3my) - 1H-nupaszoyo [ 3, 4-
bloupmouua-3-mi] -5-MeTuJI-6-0KCO-6, 7T-aurnnpo-5SH-nuppoJjo [2, 3-

d] IUpUMUIOIMH-5-1J1} beHnII) Oy TaHOBOW KMCJIOTH;

(R)-(4-{4-ammbuo-2-[1- (2-dTopBeHs3my) —1H-nupaszoyio [ 3, 4-
blouprouua-3-mi] -5-MeTujI-6-0KCO—-6, 7T-ournnpo-5SH-nuppoJso [2, 3-

d] IUPpUMUIOIMH-5-1J1} DeHMII) YKCYCHOM KUCJIJIOTH;

(R)-4-(4-{4-amubo-2-[6-xJop-1- (2-dpTOopOeH3Mi) ~1H-MHOa30J-3~-
W] —-5-MeTuJi—-6-0KCO—-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] nupuMmuanH—-5-
Wi} beHnII) Oy TaHOBOM KMCJIOTH;

(R)-4-(4-{4-ammHO-5-MeTMJI-6-0KCO—-2-[1-(3,3,4,4,4-
neHradTopdbyTmi) —1H-ntmpasogo [ 3, 4-b] nupunmuu-3-mi) -6, 7T-ourunpo-5SH-

nuppoJio [2, 3-d] nupuMmmuaonH-5-1i} deHnsI) Oy TaHOBOM KMCJIOTH;
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(R)-2-(4-{4-amubo-2-[6-xJop-1- (2-pTOopOeH3mi) ~1H-MHDa30J-3~-

W] —-5-MeTuJi—-6—-0KCO—-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] IupuMnuIOnH—-5-

Wi} beHnII) YKCYCHOM KMCJIOTH;
(R)-2-(4-{4-amMmHOo-5-MeTMJI-6-0KCO—-2-[1-(3,3,4,4,4-

neHradpTopdbyTmi) —1H-ntnupasoJgio [ 3, 4-b] nupunmuua-3-mi] -6, 7T-ourunpo-5SH-

nuppoJio [2, 3-d] nupuMmuaonH-5-1j1} deHnJI) YKCYCHOM KMUCJIOTH;
(R)-3-(6-{4-amuuo-2-[6-xJop-1-(3,3,4,4,4-nneHTadTOopOyTNUI) —

1H-mumazo-3-ui] —5-MeTuiji-6-0KCco—-6, 7T-ourunpo-5SH-nupposo [2, 3-

d] nMpuMUOMH-5-1J1 } IMPUIOVH- 3-WJI) IPOIIaHOBOW KMCJIOTHL;
(R)-3-(4-{4-amubo-2-[6—-xJop-1-(3,3,4,4,4-nteHTadTOopOyTNUII) —

1H-mumazson-3-ui] —5-MeTuJji-6-0KCo—-6, /T-ournnpo-SH-nupposo [2, 3-

d] IUupUMUIMH-5-1J1} —2-UMaHOQEHWII) IPOIIaHOBOM KMCJIOTH;
(R)-3-(4-{4-ammHOo-2-[6-xJ0p—-1-(3,3,4,4,4-neHTadTOPOYTIJII) —

1H-mHpnasoJ—-3-ui] —5-MeTuji-6—0oKCco—6, 7T-ourunpo-5S5H-nmppoJio [2, 3—

d] mupuMUOMH-5-1J1} —2-MeTUJIbeHNJI) IPOIIaHOBOM KUCJIOTH ;
(R)-3-(4-{4-ammHOo-2-[6-xJ0p—-1-(3,3,4,4,4-neHTadTOPOYy TIJI) —

1H-mumason-3-uij] —5-MeTui-6-okco-6, 7-ourunpo-5SH-nuppoJso [2, 3-

d] mupuMUAMH-5-1J1} —2-TUOPOKCUGEHMII) TPOIIaHOBOM KUCJIOTHL; VI

bapMalleBTHMUECKM [IPUEMIIEMOM COJIM BTOTO.
B IOpyroM BapuaHTe OCYIeCTBJIeHMA HacTodllee U300peTeHUe

openycMaTpBaeT COeIMHEHMEe, BHOpaHHOEe WU3:
(S)-3-(2-{4-ammbuo-2-[1- (2-dTopOeHszmy) - 1H-nupasz3oyio [ 3, 4-

bl oupmonua-3-mi] -5-MeTuJI-6-0KC0O—-6, 7T-aurnnpo-5SH-nuppoJjo [2, 3-

d] mupuMUAMH-5-1JI} oKCa30J-4-1J) -2, 2-IUMe TUJIIIPOIaHOBOM KUCJIOTH;
(S)-3-(2-{4-ammubuo-2-[6-xJop-1-(3,3,4,4,4-nteHTadTOopOYyTUI) —

1H-mumason-3-ui] —5-MeTuiji—-6-0oKCco-6, 7-ourunpo—-5SH-nupposo [2, 3-

d] mupuMUAMH-5-MJI } oKCa30J-4-1J) -2, 2-IUMe TUJIIPONIaHOBOM KUCJIOTH;
(S)-3-(2-{4-amubuo-2-[6-xJop-1- (2-dpTOopOeH3MI) ~1H-MHOa30J1-3~—

W] —-5-MeTuJi—-6—-0KCO—-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] nupuMmuana—5-

WJI) OKCca30JI—-4-uij} -2, 2—-OUMe TUJIIPOIaHOBOM KUMCJIOTH;
(S)-3-(4-{4-amubo-2-[6-xJop-1-(3,3,4,4,4-nteHTadTOoOpOYyTUII) —

1H-munaszso-3-ui] —5-MeTuiji—-6-0KCco—-6, 7-ourunpo—-5SH-nmpposio [ 2, 3-

d] mupUMUIMH-5-1J1} —2-0poMbeHNI) IPOIIaHOBOM KUCJIOTH;
(58)-3-{4-[4d-ammHO-2-{6-xJ10p—1- [ (4—METUJILIMKJIIOTEKCWUII) METUJII] —

1H-mHIazs0-3-1i} —5-MeTuji-6-0KCOo—6, 7T-ournnpo—-5SH-nmupposo [2, 3-

d] IupUMUIOMH-5-1J1] QeHMII } IPOIaHOBOM KMUCJIOTH;
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(S)-3-{4-[4-amub0o-2-{6—xJop-1- [TeTparnagpo-2H-nupaH-2-
miMeTuJI] - 1H-mHgazso-3-mi} —-5-MeTuji-6-0KCco—-6, 7-aurnapo—5H-
ouppoJio [2, 3—-d] nupuMmuaonH-5-1J1] eHMJI } IPOIIaHOBOM KUCJIOTH;

(S)-3-(4-{4-ammHOo-5-MeTMJI-6-0KCO—-2-[1-(3,3,4,4,4-
neHradpTopdbyTmi) —1H-ntnupasoJgio [ 3, 4-b] nupunmuua-3-mi] -6, 7T-ourunpo-5SH-
nuppoJio [2, 3-d] nupuMmuaonH-5-11} eHMJI) IPOIIaHOBOM KUCJIOTH;

(S)-3-(6-{4-amMmHO-5-MeTMJI-6-0KCO—-2-[1-(3,3,4,4,4-
neHradpTopdbyTmi) —1H-ntupasogio [ 3, 4-b] nupunmuua-3-mi] -6, /T-ourunpo-5SH-
ouppoJio [ 2, 3—d] IMpUMUIOVH-5-WJI } TUPUIOUH-3-UJI) —2, 2—OUMe TUJIIIPOIIaHOBOM
KUCJIOTEL;

(S)-3-(4-{4-amMmHO-5-MeTMJI-6-0KCO-2-(1-(3,3,4,4,4-
neHradpTopdyTmi) -2, 3—ourunpo-1H-nmpasoJso [ 3, 4-b ] nupuouu-3-mj) -6, /-
ourmopo-5S5H-nuppoJio [ 2, 3-d] nupuMuIvH-5-1ui} beHu) -2, 2-

OVME TUJIIIPOIIaHOBOM KUCJIOTH;

(S)-3-(4-{4-ammHOo-2-[6-xJ0p—-1-(3,3,4,4,4-neHTadTOPOYTIII) —
1H-mHpasoJ-3-uj] —5-MeTuJji-6—0KCco—6, 7T-ourunpo-5S5H-nuppoJio [2, 3—

d] nupuMUOVH-5-1J1} beHMII) IPOIaHOBOW KMUCJIOTEH;

(S)-3-(3-{4-ammuuo-5-MmeTny-6-0kco-2-[1-(3,3,4,4,4-
neHradpTopdyTmi) —1H-ntnpaszogo [ 3, 4-b] nupuomuu-3-mj] -6, 7T-ourunpo-5SH-
nuppoJio [ 2, 3-d] nupuMmuonH-5-mi} deHns) —2, 2—-OVMe TUJIITPOIIaHOBOM
KUCJIOTEL;

(S)-3-(4-{4-amMmHO-5-MeTMUJI-6-0KCO-2-[1-(3,3,4,4,4-
neHradpTopdbyTmi) —1H-ntupaszogo [ 3, 4-b] nupunmuua-3-mj] -6, 7T-ourunpo-5SH-
nuppoJio [2, 3-d] nupuMmmuaonHa-5-mia}-1H-1, 2, 3—-Tpra30Ji—1-1JI) IpOllaHOBOM
KUCJIOTEL;

(S)-3-(4-{4-ammuo-2- (1-6yTmi-6-xJjop-1H-nupaszoyio [ 3, 4-
bl noupmouua-3-1i) -5-MeTuJI-6—-0KCO—6, 7T-aurnnpo-5SH-nuppojo [2, 3-

d] IUPpUMUIOMH-5-1J1 } DeHMII) IPOIaHOBOM KMUCJIOTH ;

(S)-3-(4-{4-ammbuo-2- (1-6yTuia-1H-nupaz3oJo[3, 4-b] nupuamuu-3-
W) —5-MeTWUJI-6—-0KCO—-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] nupuMmuinH—5-

M} GeHWII) IPOIIaHOBOM KMCJIOTH;

(S)-3-(4-{4-ammuuO-5-MeTHMI-6-0KCO-2-[1- (4,4, 4-TpUdTOPOYTUII) —
1H-mimpaszoiio [ 3, 4-b ]l mnpnomnua-3-ui] -6, 7-ourunpo-5SH-nuppojio [2, 3-

d] IUpUMUIOMH-5-1JI } DeHMII) IPOIaHOBOM KMUCJIOTH ;

(S)-3-(4-{4-ammHO-5-MeTHMII-6-0KCO-2-[1- (4,4, 4-TpUdTOPOYTUII) —

1H-nimpaszoiio [ 3, 4-b ]l mnpnomuua-3-ui] -6, 7-ourunpo-5SH-nupposo [2, 3-
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d] IUPpUMUIMH-5-1J1} beHuII) -2, 2—-OUMe TUJIIIPOIIaHOBOM KMCJIOTH;
(5S8)-3-(4-{4-ammHO-5—-MeTHUJI-6-0KCO—-2-[1-(4,4, 4~
TendTopOyTMII) —1H-ttupasoJsio [ 3, 4-b]l nupunna-3-wmi] -6, 7-ourunpo—5H-
nuppoJio [2, 3-d] nupuMmuonH-5-1j} deHnI) —2-Me TUJIIPOIIaHOBOM KMUCJIOTH;
(S)-3-(4-{4-ammbo-2-[5-pTOoP-1-(4,4, 4-TpudTOopdOyTIi) —1H-
nupasoJio [ 3, 4-b] mupuinH—-3-UJI] —5-MeTUJI-6—-0KCOo—-6, /—nurunpo—-5SH-
nuppoJio [2, 3-d] nupuMmuaonH-5-1J1} eHMJI) IPOIIaHOBOW KUCJIOTH;
(S)-3-(4-{4-amubo-2-[6-xJop—-1-(4,4,d-TtpudTopdyTmi) —1H-
oupasoJio [ 3, 4-b ] IUpUInMH—-3-UJI] —5—-MeTUJI-6—-0KCOo—6, /—nurunpo—-5SH-
nuppoJio [2, 3-d] nupuvmuaonH-5-1J1} eHMJI) IPOIIaHOBOM KMCJIOTHL;
(S)-3-(4-{4-ammHOo-5b-MeTMI-2- [6-MeTMJI-1- (4,4, 4~
TpudTopOyTHUII) —1H-nnpaszoJio [ 3, 4-b ] nMpuonMH—-3-UJjl] —6—-0KCO—-6, /-
ourunpo-5SH-nimppodsio [2, 3-d] nupumMmuIvH-5-1i1} beHWJT) IPOolaHOBOM
KUCJIOTEL;
(S)-3-(4-{4-ammHOo-2-[1- (2-dTOopOeH3mMy) —-1H-tnpasoyio [ 3, 4-
blnupnonH-3-mi] -5-MeTuJi-6—0KCco—-6, 7T-ourunpo-5S5H-nuppoJio [2, 3—
d] nupuMUOVH-5-1J1} beHMII) IPOIaHOBOW KMUCJIOTEH;
(S)-3-(3-{4-ammuo-2-[1- (2-pTopbeHsmy) - 1H-nupasz3ojyio [ 3, 4-
b]loupmomnua-3-mi] -5-MeTuj-6-0KCo-6, 7T-aurunpo-5SH-nuppoJo [2, 3-
d] nupuMUaMH-5-1J1} beHUII) IPOIaHOBOM KMUCJIOTH;
(S)-3-(4-{4-ammuo-2-[5-pTop-1- (2-dpTOpPOeH3MII) —1H-
oupasoJio [ 3, 4-b]l nupuionH-3-MJj] —5-MeTuJI-6-0KCo—-6, /T—-nurunpo-5SH-
ouppoJio [2, 3-d] nupuMmuaonH-5-11} eHNMJI) IPOIIaHOBOM KUCJIOTH;
(S)-3-(3-{4-ammuo-2-[5-dpTOopP-1- (2-dTOpPOEH3MI) —1H-
oupasoJio [ 3, 4-b]l mupuinH-3-MJj] —5-MeTuJI-6—-0KCo—-6, /T—-nurunpo-5SH-
nuppoJio [2, 3-d] nupuMmuonH-5-1J1} eHNMJI) IPOIIaHOBOM KUCJIOTH;
(S)-3-(4-{4-ammbuo-2-[1- (2, 3—nudTop—-4-MeTHUIOEH3UII) — 6—Me TIJI—~
1H-tpazosno [3, 4-b] oupuomuua-3-mj] —5-MeTnujiI-6-0okKco-6, 7-ogurmuopo—-5H-
nuppoJio [2, 3—-d] nupuMmuonH-5-1J1} eHNMJI) IPOIIaHOBOM KUCJIOTH;
(S)-3-{4-ammHO-2-[6-xJ10P—-1-(3, 3,4, 4, 4-nenradpTopbyTmi) —1H-
MHIOA30JI—-3-Wj] —5-MeTuJI-6—-0KCO—6, 7T-nurunpo—-5SH-nmppoJio [ 2, 3-
d] IUpUMUIMH-5-1J1 } DeH30MHOM KWCJIOTH ;
(S)-3-(3-{4-ammuo-2-[6-xJop-1-(3,3,4,4,4-nteHTadTOopOYyTUI) —
1H-munazso-3-ui] —5-MeTuiji—-6-0KCco—-6, 7T-ourunpo—-5SH-nuppojio [ 2, 3-
d] IUPpUMUIMH-5-1J1} beHuII) -2, 2—-OUMe TUJIIIPOIIaHOBOM KMUCJIOTH;

(S) - (d-{4-ammbo-2-[6-xJjop-1-(3,3,4,4,4-nneHTadTopbyTmi) —1H-
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MHIOAa30JI—-3-W] —5-MeTuJI-6—-0KCO—-6, /T-nurunpo—5SH-nuppoJio [ 2, 3-
d]l mupuMuImuH-5-ma}-1H-1, 2, 3—-Tpuasoji-1-uj) yKCYCHOM KMUCJIOTEH;

(S)-3-(4-{4-amubuo-2-[6-xJop-1-(3,3,4,4,4-nnteHTadTOopOyTWUII) —
1H-mumazo-3-ui] —5-MeTuiji-6-0KCco—6, 7T-ourunpo-5SH-nupposo [2, 3-

d]l mupuMuamMH-5-un}-1H-1, 2, 3-Tpuasoji—-1-1j) IpollaHOBOM KMUCJIOTH;

(S)-2-(4-{4-amubo-2-[6-xJop-1-(3,3,4,4,4-nneHTadTOopOYyTUII) —
1H-mumazso-3-ui] —5-MeTuiji-6-0KCco—-6, 7-ourunpo-5SH-nupposo [2, 3-

d]l mupuMuamH-5-un}-1H-1, 2, 3-Tpuazoji-1-ui) —2-MeTUJINPOIIaHOBOM
KUCJIOTEL;

(S)-3-(4-{4-amubo-2-[6-xJop-1-(3,3,4,4,4-nteHTadTOoOpOyTUII) —
1H-mumazson-3-ui] —5-MeTuJji-6-0KCo—-6, /T-ournnpo-SH-nupposo [2, 3-

d]l mupuMuomH-5-un}-1H-1, 2, 3-Tpuaszsoj-1-ui) -2, 2-auMe TUJIIIPOIaHOBOM
KUCJIOTEL;

(S)-1-[(4-{4-avmu0-2-[6-xJ0P-1-(3, 3,4, 4, 4-n1eHTadTOPOYTUI) —
1H-mHpasoJ—-3-ui] —5-MeTuji-6—0oKCco—6, 7T-ourunpo-5S5H-nuppoJgio [2, 3—

d]l mupuMuomuH-5-un}-1H-1, 2, 3—-Tpuasoii—1-wmi) MeTn ]
LIUKJIONIPONaHKapOOHOBOM KMCJIOTH;

(S)-3-(4-{4-ammuuo-2-[6-xJjop-1-(3,3,4,4,4-nteHTadTOoOpOYyTUII) —
1H-mumaso0d-3-ui] —5-MeTui-6-okco-6, 7-ourunpo-5SH-nuppoJjo [2, 3-

d] IUPUMUIMH-5-1J1} beHnI1) -2, 2—-OUMEe TUJIIIPOIIaHOBOM KUCJIOTH;

(58)-3-(4-{4-ammHOo-2-[6-xJ1I0Pp—-1-(3,3,4,4, 4-t1teHTadTopOyTUII) —
1H-mumaso-3-ui] —5-MeTuii—-6-okco-6, 7-ourunpo—-5SH-nuppoJso [2, 3-

d] mupuMUAMH-5-1J1} beHUII) —2-Me TUJINPOIIaHOBOM KUCJIOTH ;

(S)-2-{4-[4-ammu0o-2- (1-6yTmj-6-xJjop-1H-MHOaz30J-3-1Jj) —-5-
MeTUJI-6—-0KCO—6, 7T-ourunpo-5H-nupposo [2, 3-d] nupmuvmunouH—5-mj1] —1H-
1,2,3-Tmpuazsoy-1-mji}yKCYCHOM KUCIJIOTH;

(S)-3-{4-[4-ammu0o-2- (1-O6yTmi-6-xJjop-1H-mHOazog-3-1J) —-5-
MeTUJI-6—-0KCO—6, 7T-ourunpo-5H-nupposio [2, 3—-d] nupmvmunouH—5-mj1] —1H-
1,2,3-Tpuaz30J-1-1I}OIponaHoOBOM KUCJIOTH;

(S)-3-{4-[4-ammb0o-2- (1-O6yTUi-6-xJjop-1H-mHOaz0og-3-mJ) —-5-
MeTUJI-6-0KCOo—-6, /T—-nurunpo-5SH-nmppoJio [2, 3-d] TMpUMUIOVH-5-1JI] QeHUII } —
2, 2-OVMeTUJINPOIIaHOBOW KMCJIOTH;

(S)-3-{4-[4-ammbu0o-2- (1-O6yTUi-6—-xJjop-1H-mHOazog-3-mj) —-5-
MeTUJI-6—0KCO—6, /T-ourunpo-5S5H-nuppoJio [2, 3—-d] nupmvmuouH—5-

1] QeHWJI } IPOIIaHOBOM KMCJIOTH;

(S)-3-(3-{4-ammbu0o-2-[6—xJop-1- (2-MeTOokCUDTWUJI) —1H-MHOaz30JI-3—
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W] —-5-MeTuJi—-6-0KCO—-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] nupuMuInH—-5-
Wi} deHn) -2, 2-OUMe TUJINIPONIaHOBOM KMUCJIOTH ;
(S)-3-(4-{4-amub0o-2-[6—xJ0p—-1- (2-MeTOoKCUDTWUIJI) —1H-MHOaz30JI—-3—
Wil -5-MeTuJji—-6-0KCO—-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] IupuMUIOH-5-
M} GeHWJI) IPOIIaHOBOM KMCJIOTH;
(S)-3-(4-{4-amubo-2-[6-xJop-1-(4,4,4d-TpudTopdyTmi) —1H-
MHOAa30J-3-WUi] —5-MeTuJI-6—-0KCO—6, /T-nurunpo—-5SH-nuppoJio [ 2, 3-
d] nnpuMUAOMH-5-1J1} DeHUII) IPOIIaHOBOM KUCJIOTH;
(S)-3-(4-{4-amubo-2-[6-xJop—-1-(4,4,d-TtpudTopdyTmi) —1H-
MHOAa30J-3-Wi] —5-MeTuJI-6—-0KCOo—-6, /T-nurunpo—-5SH-nuppoJio [ 2, 3-
d] mUupUMUIMH-5-1J} beHu) -2, 2—-OUMEe TUJIIIPOIIaHOBOM KMCJIOTH;
(S)-3-{4-[4-ammHO-2- (6-xJop—-1-nneHTunI-1H-MHOa30J-3-1JI) - 5-
METMJI-6-0KCO—-6, /T-oUTuIpo—SH-nuppoJio [2, 3—d] IupuMmuOnH-5-
WJ1] beHMJI} IPpOonaHoOBOM KUCJIOTH;
(S)-3-(4-{4-ammHO-2- [ 6—-xJiI0op—1- (UMKJIOTEeKCHUIMETWJII) —1H-
MHIOa30JI-3-WJI] —5-MeTuJI-6-0KCOo—6, 7T-nurnnpo-5SH-nuppoJjio [2, 3-
d] nupuMUOVH-5-1J1} beHMII) IPOIaHOBOW KMUCJIOTEH;
(S)-3-{4-[4-ammHOo-2- (6-xJIop—1-Tekcuy-1H-muumaz30J-3-mJ) - 5-
MeTUJI-6—-0KCO—-6, /T-ourunpo-5S5H-nupposo [2, 3-d] nupuMmuouH—5-
1] GeHMJI } TPONIaHOBOM KMCJIOTH;
(S)-3-(4-{4-ammuo-2-[6-pTOP-1-(3,3,4,4,4-nteHTadTOPOYTUII) —
1H-mumaso-3-ui] —5-MeTuii—-6-okco-6, 7-ourunpo—-5SH-nuppoJso [2, 3-
d] nupuMUaMH-5-1J1} beHMII) IPOINaHOBOM KMUCJIOTH;
(S)-3-(4-{4-ammbuo-2-[6-xJop-1- (2-dpTopbeH3mi) ~1H-MHOa30JI-3~—
W] -5-MeTuii—-6-0oKCco-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] nupuMmuima-5-
M} GeHWJI) IPOIIaHOBOM KMCJIOTH;
(S)-3-(3-{4-ammbu0o-2- (6—-xJop-1- (2-dpTOopOeH3Mi) ~1H-MHOa30J-3~—
W) —5-MeTWUJI-6—-0KCO—-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] nupuMmuina-5-
Wi} GeHWJI) IPOIaHOBOM KMCJIOTH;
(S)-4-(2-{4-amub0-2- (6—xJ0op-1- (2-dpTOopPOeH3MI) ~1H-MHOa30J1-3~—
W) —5-MeTuJI—-6—-0KCO—-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] nupuMmuinHa—-5-
Wi} Trmazso—-4-mi) 0yTaHOBOM KMCJIOTHL;
(S)-3-(2-{4-amub0-2- (6—xJ0op-1- (2-dpTOopPOeH3MI) ~1H-MHDa30J—3—
W) —5-MeTWUJI-6—-0KCO—-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] nupuMnuanHa—5-
MII}oKCa30J—4-1Jl) IPpONaHOBOM KMUCJIOTH;

(S)-2-(2-{4-amub0o-2- (6—xJ0p—-1- (2-dpTOopPOeH3MI) ~1H-MHDa30J1—3~-



55

W) —5-MeTWUJI—-6—-0KCO—-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] nupuMuOnH—-5-
MII}oKCcas30JI-4-1JI) YKCYCHOM KMCJIOTHL;
(S)-3-(4-{4-amuuo-2-[6—xJop-1- (4, d—-gumeTuianeHTmy) - 1H-
MHIOAa30JI—-3-Wl] —5-MeTuJI-6—-0KCO—6, /T-nurunpo—-5SH-nmuppoJio [ 2, 3-
d] nnpuMUAOMH-5-1J1} DeHUII) IPOIaHOBOM KMUCJIIOTH;
(S)-3-(3-{4-amuuo-2-[1- (2-dTOopOeH3m) ~1H-MHOa30JI-3-1J] —-5-
MeTUJI-6—0KCO—0, /T-ournunpo-5SH-nuppoJio [2, 3—-d] nnpuMmuouH—5-
W} QeHWJI) IPOIIaHOBOW KMCJIOTH;
(S)-3-(2-{4-amuuo-2-[1- (2-dTopOeH3m) ~1H-MHOa30JI-3-1J] —-5-
MeTUJI-6—0KCO—0, /T-ournnpo-5SH-nmppoJsio [2, 3—-d] nupuMmuouH—5-
MJI}OKCa30J—4-1Jl) IPpONaHOBOM KMUCJIOTH;
(S)-4-(2-{4-ammHOo-2-[1- (2-dTOopbOeH3mMI) - 1H-MHOa30J-3-1JI] -5-
MeTMJI-6—0KCO—6, 7T-OUTUIPpOo—SH-1ppoJio [ 2, 3—d] IMPpUMUOVH-5-1JI } TMa30JI—
4-1J1) By TAHOBOM KMCJIOTH;
(S)-3-(2-{4-ammHOo-2-[1- (2-dTOopbOeH3mMI) - 1H-MHOa30J-3-1JI] -5-
MeTUJI-6—-0KCO—6, 7T-oUInUIpo—SH-nuppoJio [2, 3—d] IupuMUOUH-5-
WII}OoKCa30J-4-1ui) -2, 2- AMMEe TUJIIIPOIIaHOBOY KUCJIOTHL;
(S)-3-(4-[4-ammuo-2-{6-xJjop-1-[ (3-dTOPIUPUIVNH—2—WJI) METWJI] —
1H-mHODas0d-3-ui}-5-MeTui-6-0oKco-6, 7-ourunpo-5SH-nuppoJto [2, 3-
d] nupuMuarMH-5-1J1] beHMII) IPOIaHOBOM KMUCJIOTH;
(S)-3-(4-[4-ammuo-2-{6-xJjop-1-[ (4, 4-
OIMPTOPLUUKIIOTEeKCUII) MeTuJI] —1H-MHODa301-3-1J} —-5-MeTujI-6-0Kco—-6, 7—
ouTunpo-5SH-nuppoJio [2, 3-d] nupuMuonH-5-1Jj1] beHMII) IpOolaHOBOM
KUCJIOTEL;
(S)-3-(4-{4-ammbuo-2-[1- (2-dbTOopOeH3MI) —6-MeTUJI-1H-MHOa30JI—-3—
W] —-5-MeTuJi—-6-0oKCo-6, 7T-ourunpo-5SH-nuppoJsio [ 2, 3—-d] nupuMmuana—-5-
W} GeHWII) IPOIIaHOBOM KMCJIOTH;
(S)-3-(4-{4-ammbuo-2-[6-dpTOopP-1- (2-dTOpPOeH3MI) ~1H-MHOa30JI-3~—
W] —-5-MeTuJi—-6—-0KCO—-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] nupuMmuana—5-
W} GeHWII) IPOIIaHOBOM KMCJIOTH;
(S)-3-(3-{4-ammbuo-2-[6-dpTOopP-1- (2-dTOPOeH3MI) ~1H-MHODa30JI-3~—
W] —-5-MeTuJi—-6-0KCO—-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] nupuMmuanH—-5-
W} GeHWJI) IPOIIaHOBOM KMCJIOTH;
(S)-3-(2-{4-amubo-2-[6-dpTOpP-1- (2-dTOPOEeH3MI) ~1H-MHOa30J1—-3~—
W] -5-MeTmnyI-6-0KCco-6, 7T-aurnapo-5SH-nuppoJto [2, 3—-d] nupuMuamnMH—-5-1J} —

1, 3-Tuazson-4-uui) -2, 2-ouMe TUJIIPOIaHOBOM KMUCJIOTH ;
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(S)-3-(2-{4-amubo-2-[6-dpTOopP-1- (2-pTOPOeH3MI) ~1H-MHODa30J1—-3~—
W] —-5-MeTuJi—-6—-0KCO—-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] IupuMnuIOnH—-5-
uiloxcasoJy—4-ui) -2, 2-OUMe TUJIIPOIaHOBOM KUMCJIOTH;
(S)-3-(4-{4-amubo-2-[6-xJ0op—-1- (2, 6—nudTopbeH3miu) —1H-
MHIOA30JI-3-Wl] —5-MeTuJI-6—-0KCO—-6, /T-nurunpo—-5SH-nuppoJio [ 2, 3-
d] nupuMUAOMH-5-1J1} beHMII) IPOIIaHOBOM KMUCJIOTH;
(S)-3-(4-{4-amubo-2-[6—-xJop—-1- (4-pTOopOeH3MI) ~1H-MHOa30J1~-3—
W] —-5-MeTWUJI—-6—-0KCO—-6, /T-ournnpo-5SH-nuppoJsio [ 2, 3—-d ] nupuMmuIOnH-5-
W} eHWJI) IPOIIaHOBOW KMCJIOTH;
(S)-3-(4-{4-amubo-2- [ 6—xJ0op—-1- (3—MeTUIOeH3MJI) —~1H-MHOa30JI-3-
W] —-5-MeTuJjI—-6-0KCO—-6, /T-ournnpo-5SH-nuppoJsio [ 2, 3—-d ] nupuMmuonH-5-
Wi} GeHWJI) IPOIIaHOBOW KMCJIOTH;
(S)-3-(4-{4-ammHOo-2- [6-xJ0op—1- (4-MeTUJIOeH3WII) —1H-MHOa30J-3-
W] —-5-MeTUJI-6-0KCO—-6, 7T-IUTInIpo—SH-nuppoJio [ 2, 3—d] IupuMmuOnH-5-
W1} QeHNII) IPONaHOBOM KUCJIOTH;
(S)-3-(4-{4-ammHO-2- [6-xJI0p—1- (2-MeTUJIOeH3MJI) —1H-MHOa30J-3 -
Wi1] —-5-MeTUJI-6-0KCO—-6, 7T-IUTrnuIpo—SH-nupposio [ 2, 3—d] IupuMmuOmH-5-
W1} GeHNJI) IPOIaHOBOM KMCJIOTH;
(S)-3-(4-{4-ammuo-2-[6-xJop-1- (3-dpTopbeH3mi) - 1H-MHOa30JI-3~—
] -5-MeTui-6-0KCco-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] nupuMmuaomH-5-
M1} GeHMII) IPOIIaHOBOM KMCJIOTH;
(S)-3-(4-{2-[1-(amamaHTaH-1-MJIMeTWUJI) - 6—-xJiop—-1H-MHOa30JI-3~-
uin] -4-aMMHO-5-MeTuJI-6-0KCO—-6, 7T-ouruigpo-5SH-nupposo [2, 3-d]
IUPUMUOVH-5-1JI} beHMJI) OPONaHOBOM KMCJIOTH;
(S)-3-(4-{4-ammbuo-2-[5-dTOop-1- (2-dpTOpPOeH3MI) ~1H-MHOa30JI-3~—
W] —-5-MeTuJi—-6-0oKCo-6, 7T-ourunpo-5SH-nuppoJsio [ 2, 3—-d] nupuMmuana—-5-
W} GeHWII) IPOIIaHOBOM KMCJIOTH;
(S)-3-(2-{4-ammbuo-2-[5-dTOopP-1- (2-dTOpPOeH3MI) ~1H-MHOa30JI-3~—
W] —-5-MeTuJi—-6—-0KCO—-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] nupuMmuana—5-
niloxcasoJy—4-ui) -2, 2—-OUMe TUJIIPOIIaHOBOM KUCJIOTH;
(S)-3-(4-{4-ammbo-2-[5—-xJop-1- (2-pTOopOeH3Mi) ~1H-MHOa30J-3~—
W] —-5-MeTuJi—-6-0KCO—-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] nupuMmuanH—-5-
W} GeHWJI) IPOIIaHOBOM KMCJIOTH;
(S)-3-(2-{4-amubuo-2-[5—-xJop-1- (2-pTOopOeH3mi) ~1H-MHDa30J-3~-
W] —-5-MeTuJI-6—-0KCO—-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] nupuMmuInH—5-

MiloxcasoJy—4-ui) -2, 2—-OUuMe TUJIIPOIaHOBOM KUMCJIOTH;
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(S)-3-(2-{4-amubo-2-[1- (2, 3—nudTop—-4-MeTHUIIOEH3WII) — 6—Me T1JI—~
1H-ttmpazosno [3, 4-b] nupunnua-3-mj] —5-MeTujI-6-0KCco—-6, 7-ourmuaopo—5H-
ovppoJio [2, 3—-d] nupuMuonH-5-1J1} Ta30J-4-1jI) —2, 2-OVMe TUJINIPOIIaHOBOM
KUCJIOTEL;

(S)-3-(4-{4-amuuo-2-[1- (2-dpTOopOeH3m) ~1H-MHOa30JI-3-1J] —5-
MeTUJI-6—0KCO—6, /T-ournunpo-5SH-nuppoJio [2, 3—-d] nupuMmuouH—5-

W} eHWJI) IPOIIaHOBOM KMCJIOTH;

(S)-3-(2-{4-amMmHOo-5-MeTMJI-6-0KCO-2-[1-(3,3,4,4,4-
neHradpTopdbyTmi) —1H-ntupasotio [ 3, 4-b] nupunmuua-3-mi] -6, /T-ourunpo-5SH-
nuppoJio [ 2, 3-d] nupuvmunouua-5-mi} -1, 3—-tuasojng—4-wuji) -2, 2-

OVIME TUJINIPOIIaHOBOM KUCJIOTEHL;

(S)-(2-{4-ammuo-5-meTmjy-6-okco-2-[1-(3,3,4,4,4-
neHTadpTopbyTni) —1H-nmpaszoJo [ 3, 4-b ] nupuanuu-3-uj] -6, 7-ourmuopo-5H-
nuppoJio [ 2, 3-d] nupuMmuaouH-5-m} -1, 3-Tuaszoji-4-1jl) YKCYCHOM KUCJIOTH;

(S)-3-(2-{4-ammHO-5-MeTUJI-6-0KCO-2—-[1-(3,3,4,4,4-
neHTadpTopObyTMi) —1H-ntupaszoio [3, 4-b]nupunnuu—-3-mi] -6, 7-ourmuopo-5H-
nuppoJio [ 2, 3-d] nupuMuaonH-5-mi} -1, 3-Tuaz3oja-4-1j) -3-MeTujI0yTaHOBOM
KMCJIOTEL;

(5S8)-2-(2-{-4-amMmuHO-5-MeTUJI-6-0KCO-2-[1-(3,3,4,4,4-
neHradpTopdyTmi) —1H-ntupaszogo [ 3, 4-b] nupunmuua-3-mj] -6, 7T-ourunpo-5SH-
nuppoJio [2, 3-d] nupuMuanH-5-mi} -1, 3—-tnazoj-4-

WJI) UMKJIONPOIIaHKapOOHOBOM KUCJIOTH;

(S)-1-[(2-{4-amMmHO-5-MeTHUJI-6-0KCO—-2-[1-(3,3,4,4,4-
neHradpTopdbyTmi) —1H-ntnpaszogo [ 3, 4-b] nupunmuu-3-mij] -6, 7T-ourunpo-5S5H-
nuppoJio [2, 3-d] nupuMuanH-5-mi}-1, 3—-tnazoj—-4-

WJI) METHUJI ] IUKJIONIPONaHKapOOHOBOM KMUCJIOTH;

(S)-3-(2-{4-amMmHO-5-MeTUJI-6-0KCO-2-[1-(3,3,4,4,4-
neHradTopdbyTmi) —1H-ntnpasogo [ 3, 4-b] nupunmuu-3-mi] -6, 7T-ourunpo-5S5H-
nvppoJio [ 2, 3-d] nupuMmuaonHa-5-mi} -1, 3-Tua30J1—4-1JI) IPpOolaHOBOM
KUCJIOTEL;

(S)-(2-{4-amMmHO-5-MeTUII-6-0KCO-2-[1-(3,3,4,4,4-
neHradTopdbyTmi) —1H-ntnpasogo [ 3, 4-b] nupunmuu-3-mi] -6, 7T-ourunpo-5S5H-
nuppoJio [2, 3-d] nupuMmuonH-5-mi} -4-MeTuji—-1, 3—-THMa30JI-5-1JI) YKCYCHOM
KUCJIOTEL;

(S)-3-(2-{4-amubu0o-2-[5-0TOP-1-(3,3,4,4,4-nteHTadTOPOYTUII) —

1H-ttmpazoso [3, 4-b] nupunnua-3-mj] -5-MeTnjI-6-0oKCco—-6, 7-ourmuaopo—-5H-
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nuppoJio [2, 3-d] nupuMmunomuHa-5-mi} -1, 3—-tuazon—4-wmia) -2, 2-
OVME TUJINIPOIIaHOBOM KUCJIOTH;
(S)-3-(2-{4-amuu0-2-[5-@TOP-1- (3, 3, 3—TpudTOopnpPONIMII) —1H-
nupasoJio [ 3, 4-b]l mupuanH—-3-1JI] —5-MeTuJI-6—-0KCo—-6, /T—-nurunpo—-5SH-
nuppoJio [ 2, 3-d] nupuMmunomuua-5-mi} -1, 3—-tuazon—4-wui) -2, 2-
OVME TUJINIPOIIaHOBOM KUCJIOTH;
(S)-3-{2-[4-amub0o-2- (1-6yTui—-1H-nnpas3oJo [3, 4-b] nupuaomuua-3-
WJI) —5-MeTuJI-6-0KCO—-6, /T-ournagpo-5SH-nuppoJso [2, 3—-d] nupuMmuamuH—-5-mj] -
1,3-Tuazon-4-un}-2, 2-ouMe TUJIIPOIaHOBOM KMCJIOTH ;
(S)-3-(2-{4-amuHO-5-MeTUII-6-0KCO—-2-[1- (4,4, 4-TpUdTOPOYTUII) —
1H-mimpaszodio [ 3, 4-b ]l nupnomuu-3-ui] -6, 7-ournnpo-SH-nupposio [2, 3-
d]l mupuMnImH-5-un} -1, 3-Tuasoia-4-wui) -2, 2-auMe TUJIIIPOIIaHOBOM
KUCJIOTEL;
(S)-3-(2-{4-ammHO-5-MeTUJI-6-0KCO-2-[1- (4,4, 4-TpUudTOpPOYTIUII) —
l1H-ntupasojo [ 3, 4-b]loupnonu-3-ui] -6, 7-gurunpo-5S5H-nimppoJio [2, 3—
d] mupuMuanH-5-1J} -1, 3-Tra30J1-4-1JI) IPOIIaHOBOM KUCJIOTH;
(S)-3-(2-{4-ammHOo-2-[6-xJ0p—1- (4,4, 4-TpudTopbyTNj) - 1H-
nupasoJio [ 3, 4-b ]l oupuaomuua-3-ui] —5-MeTuji-6-oKco—-6, 7-ourungpo-5H-
nuppoJio [2, 3-d] nupuMuomuH-5-mi} -1, 3-tuazoja—-4-wujia) -2, 2-
OVME TUJINIPOIIaHOBOM KUCJIOTH;
(S)-3-(2-{4-ammbuo-2-[1- (2-dpTopOeHszmy) - 1H-nupasz3oyio [ 3, 4-
bl oupmonua-3-mi] -5-MeTuJI-6-0KCO-6, 7T-aurnnpo—-5SH-nuppoJjo [2, 3-
d]l mupuMUIMH-5-1u} -1, 3-Tuas0ji-4-uj) -2, 2-auMe TUJIIIPOIIaHOBOM
KUCJIOTEL;
(S)-3-(2-{4-ammbuo-2-[5-dpTOop-1- (2-dTOPOEH3MI) —1H-
nupasoJio [ 3, 4-b]l nupuinH—-3-MJj] —5-MeTuJI-6—-0KCo—-6, /T—-nurunpo-5SH-
nuppoJio [2, 3-d] nupuMmunomuH-5-mi} -1, 3—-tuazoa—-4-wuia) -2, 2-
OVMe TUJINIPOIIaHOBOM KUCJIOTH;
(S)-3-(2-{4-amuuo-2-[6-xJjop-1-(3,3,4,4,4-nteHTadTOopOyTUI) —
1H-munaso-3-mi] —5-MeTuiji—-6-0KCco—-6, 7-ourunpo—-5S5H-nupposio [2, 3-
d]l mupuMuIMH-5-1my} -1, 3-Tuasoja-4-ui) -2, 2-auMe TUJIIIPOIIaHOBOM
KVCJIOTEL;
(S)-3-(2-{4-amubuo-2-[6—-xJop-1-(3,3,4,4,4-nteHTadTOoOpOYyTUI) —
1H-munazso-3-ui] —5-MeTuiji—-6-0KCco—-6, 7T-ourunpo—-5SH-nuppojio [ 2, 3-
d] mupuMUIMH-5-1my} -1, 3-Tuaz0j-4-1nj) 0eH30MHOM KUCJIOTH;

(S)-4-(2-{4-amubuo-2-[6—-xJop-1-(3,3,4,4,4-nteHTadTOoOpPOYyTUII) —
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1H-munazso-3-ui] —5-MeTuji—-6-0KCco—-6, 7-ournnpo—-5SH-nuppoJsio [2, 3-

d] mupuMUIMH-5-1} -5-MeTun-1, 3-Trnasz3oj—4-mj) 6eH30MHOM KUCJIOTH;
(S)-3-(2-{4-amub0o-2-[6—-xJ0op—-1- (2-pTOopPOeH3MI) ~1H-MHDa30J-3~—

W] -5-MeTuJI-6-0KCco—-6, 7T-ournapo-5SH-nuppoJto [2, 3—-d] nupuMmuamuH—-5-1J} —

1, 3-Tuazon-4-uun) -2, 2-OuMe TUJIIIPOIaHOBOM KMUCJIOTH ;
(S)-3-(2-{4-amubo-5-1urjonponmi-2- [5-¢Top-1-(4,4, 4-

TpudTopOyTHUII) —1H-nupaszoJio [ 3, 4-b] nMpuamMH—-3-1Jjl] —6—-0KCO—6, /-

ourunpo-5SH-nmppoJio [ 2, 3—d] IMpUMUIOVH-5-WJI} TMa30J1—4-uj1) -2, 2-—

OVME TUJINIPOIIaHOBOM KUCJIOTHL;
(S)-3-(2-{4-aMmHO-5-MeTMJI-6-0KCO-2-[1-(3,3,4,4,4-

neHradpTopdbyrmi) —1H-ntupasotio [ 3, 4-b ] nupunmuua-3-mi] -6, /-ourunpo-5SH-

nuppoJio [2, 3-d] nupuvmuaonHa-5-mi} -1, 3-rnaz3o-4-mj) ~-N-TUIPpOKCU-2, 2—

OVIMe TUJINIPpOlaHaMUL ;
(S)-[5-{4-ammu0-2-[6-xJ0P-1-(3, 3,4, 4, 4-nnenTadpTopbyTmi) -1H-

MHIOAa30J-3-WJI] —5-MeTuJI-6-0KCOo—6, 7T-nurnaopo-SH-nuppoJsio [2, 3-

d] mupumMuanH-5-muiyn}-2-oxkco-1, 3, 4-okcanmuaszoy-3 (2H) -1Jj1] YKCyCHOM

KMCJIOTEL;
(S)-2-[5-{4-ammuuo-2-[6-xJjop-1-(3,3,4,4,4-nteHTadTOopOYyTUII) —

1H-mumaso0d-3-ui] —5-MeTui-6-okco-6, 7-ourunpo-5SH-nuppoJjo [2, 3-

d] nupuMnuouH-5-mj}-2-okco-1, 3, 4-okcanmuas3oJ—3 (2H) —mj] -2-

MeTUJINIPOIIaHOBOM KUCJIOTH;
(S)-(3-(4-{4d-ammHO-2-[1- (2-pTOopPOeHn3mi) - 1H-ntnupazojyo[3, 4-

bl oupmonua-3-mi] -5-MeTuJI-6-0KC0O—-6, 7T-aurnnpo-5SH-nuppoJjo [2, 3-

d] nupMMIOIVH-5-1JI} QeHMJI) IPONIaHOoWJI) TJIMILIMHA ;
(S)-2-(3-(4-{4d-ammHO-2-[1- (2-pTOopOeH3MI) —1H-ntnpazoJo[3, 4-

bloupmouua-3-mi] -5-MeTuJI-6-0KCO-6, 7T-aurnnpo-5SH-nuppoJjo [2, 3-

d] IUpUMUIOMH-5-1J1 } eHMII) IpolaHaM/Io ) —2-Me TUJINIPONIaHOBOM KUCJIOTH ;
(58)-(3-(4-{4-ammbuo-2-[1- (2-dTOopOeHn3mI) ~1H-nupaszoyo [ 3, 4-

blouprouua-3-mi] -5-MeTujI-6-0KCO—-6, 7T-ournnpo-5SH-nuppoJso [2, 3-

d] nnpMUIOIVH-5-1JI} PeHMJI) IpolaHowy) —D—aJjlaHMHa ;
(58)-(3-(4-{4-ammbuo-2-[1- (2-dTOopOeHns3myI) ~1H-nupaszoyo [ 3, 4-

blnouprouua-3-mi] -5-MeTuJI-6-0KCO—6, /T-ournnpo-5SH-nuppojo [2, 3-

d] nnpMUIVMH-5-MJI} QeHWJI) IpolaHowyI) —L—aJjlaHuHa ;
(58)-(2R)-2-(3-(4-{4d-ammHO-2-[1- (2-dpTOpPOeH3MI) —1H-

nmpasoJio [ 3, 4-b] mupuinH—-3-MJjI] —5-MeTuJI-6—-0KCco—-6, /T—-nurunpo-5SH-

ovppoJio [ 2, 3-d] nupuMmuionH-5-1y} deHn)) nponaHaMmuno ) Oy TaHOBOM
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KUCJIOTEL;

(58)-(28)-2-(3-(4-{4d-ammHO-2-[1- (2-pTOpPOEeH3MI) —1H-
nupasoJio [ 3, 4-b] mupuanH—-3-MJI] - 5—-MeTuJI-6—-0KCOo—-6, /T—-nurunpo-5SH-
ouppoJio [ 2, 3-d] nupuMuionH-5-1y} deHnJI) IponaHaMmuno ) Oy TaHOBOM
KUCJIOTEL;

(53) - (3-(4-{4-ammb0o-2-[1- (2-dTOopOeH3MII) ~1H-nupaszoJyio [ 3, 4-
bloupronua-3-mi] -5-MeTujI-6-0KCO—6, /T-ournnpo-5SH-nuppoJso [2, 3-

d] nuprMuIOvH-5-1J1} QeHWI) Nponadouii) —D-cepuHa ;

(538) - (3-(4-{4-ammbuo-2-[1- (2-dTOopOeH3MII) ~1H-nupaszoJyio [ 3, 4-
bloupronua-3-mi] -5-MeTuj-6-0KCO-6, /T-ournnpo-SH-nuppoJso [2, 3-

d] nnpnMnuIOVH-5-1J1} QeHWJI) IpollaHouyl) —D-TpeoHMHa ;

(S)-N-( (2H-TeTpason-5-wmia)meTui) -3- (4-{4-ammH0o-2-[1- (2-
dTopbenszun) —-1H-nupaszoio [ 3, 4-b] nupuamnua-3-ui] -5-MeTuji-6-oKco-6, 7-
ouTuapo-5SH-nuppoJio [2, 3—d] nupuMmunouH-5-11} beHnJI) IpollaHaMuia ;

(S)-3-(4-{4-amvmHO-5-MeTUJI-6-0KCO-2—-[1-(3,3,4,4,4-
neHTadpTopObyTMi) —1H-ntupaszoio [3, 4-b]nupunnuu—-3-mi] -6, 7-ourmuopo-5H-
nuppoJio [ 2, 3-d] nupuMuaouH-5-mia}t-2H-1, 2, 3-TprasoJi—-2-1JI) IpolaHOBOM
KMCJIOTEL;

(S)-3-(4-{4-ammuo-2-[6-xJop-1- (2-pTOopPOeH3MII) ~S—-TUuapoxkcu—1H-
MHOAa30J-3-uJ] —5-MeTujI-6-0KCOo—-6, 7T-ourunpo—-SH-nuppoJio [2, 3—

d] nupuMUaMH-5-1J1} beHUII) IPOIaHOBOM KMUCJIOTH;

(S)-3-{4-[4-ammuuo-2- (1-06yTmi-6-MeTuji- IlH-tnpaszoJyo[3, 4-
bl oupmouH-3-1J1) —-5—-MeTuJI-6-0KCO—-6, 7T-aurnnpo-5SH-nuppoJjo [2, 3-

d] mupuMuaMH-5-1J1] beHMII } IPOIaHOBOM KMUCJIOTH;

(S)—4d-ammHO-2- [6-xJI0p—1- (2-dTOopBeH3M) ~1H-MHOasoa—-3-uj] —-5-
MeTuI-5-{4-[2- (2H-TeTpazon-5-mi) stui] beHnn} -5, 7-ourmuopo—- 6H-
nvppoJio [ 2, 3-d] nupuMmunouH- 6—0Ha ;

(S)-4-(4-{4-ammbuo-2-[1- (2-dTopOeHns3my) - 1H-nupaszoyio [ 3, 4-
blouprouua-3-mi] -5-MeTujI-6-0KCO—-6, 7T-ournnpo-5SH-nuppoJso [2, 3-

d] IUpUMUIOIMH-5-1J1} beHnII) Oy TaHOBOW KMCJIOTH;

(S)-(4-{4-ammbo-2-[1- (2-dTopOeHs3myI) —1H-nupaszoyio [ 3, 4-
blnouprouua-3-mi] -5-MeTuJI-6-0KCO—6, /T-ournnpo-5SH-nuppojo [2, 3-

d] IUpUMUIOIMH-5-1J1 } DeHMII) YKCYCHOM KUCIJIOTH;

(S)-4-(4-{4-amubo-2-[6—-xJop—-1- (2-pTOopOeH3MI) ~1H-MHDa30J-3~-
W] —-5-MeTuJI-6—-0KCO—-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] nupuMmuInH—5-

M} beHnIl) Oy TaHOBOM KMCJIOTH;



6l

(S)-4-(4-{4-amMmHO-5-MeTMJI-6-0KCO—-2-[1-(3,3,4,4,4-
neHradTopdbyTmi) —1H-ntmpasoso [ 3, 4-b] nupunmuua-3-mi) -6, 7T-ourunpo-5S5H-
nuppoJio [2, 3-d] nupuMmmuaonH-5-1i} deHns1) Oy TaHOBOM KMCJIOTH;

(S)-2-(4-{4d-amub0o-2-[6—-xJ0p—-1- (2-pTOopPOeH3MI) ~1H-MHDa30J1—3—
W] —-5-MeTuJI—-6-0KCO—-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d ] nupuMrUIOnH—-5-

Wi} deHnII) YKCYCHOM KMCJIOTH;

(S)-2-(4-{4-amMmHO-5-MeTMJI-6-0KCO—-2-[1-(3,3,4,4,4-
neHradpTopdbyTmi) —1H-ntupasogio [ 3, 4-b] nupunmuua-3-mi] -6, /T-ourunpo-5SH-
nuppoJio [2, 3-d] nupuMvmuaonH-5-1i1} eHnJI) YKCYCHOM KMUCJIOTH;

(S)-3-(6-{4-amuuo-2-[6—-xJop-1-(3,3,4,4,4-nteHTadTOoOpOyTUII) —
1H-mumazson-3-ui] —5-MeTuJji-6-0KCo—-6, /T-ournnpo-SH-nupposo [2, 3-

d] nnpuMUAOMH-5-1J1 } IMPUIOVH- 3-1JI) IPOIIaHOBOW KMCJIOTHL;

(S)-3-(4-{4d-ammHOo-2-[6-xJ0Pp—-1-(3,3,4,4,4-neHTadTOPOYTIII) —
1H-mHpnasoJ—-3-ui] —5-MeTuji-6—0oKCco—6, 7T-ourunpo-5S5H-nmppoJio [2, 3—

d] mupuMUOMH-5-1J1} —-2-uMaHObeHWJI) IPOIIaHOBOM KMUCJIOTH ;

(S)-3-(4-{4-ammHOo-2-[6-xJ0Pp—-1-(3,3,4,4,4-neHTadTOPOYyTIII) —
1H-mumason-3-uij] —5-MeTui-6-okco-6, 7-ourunpo-5SH-nuppoJso [2, 3-

d] mupuMUOMH-5-1J1} —2-MeTUJIbeHWJI) IPOIIaHOBOM KMCJIOTH ;

(S)-3-(4-{4-ammuo-2-[6-xJjop-1-(3,3,4,4,4-nteHTadTOopOYyTUII) —
1H-mumaso-3-ui] —5-MeTuj—-6-okco-6, 7-ourunpo-5SH-nuppoJso [2, 3-

d] mupuMUAMH-5-1J1} —2-TUOPOKCUOEHMII) IPOIIaHOBOM KUCJIOTH,; WU
bapMalleBTHMUeCKM IPUEMIIEMOM COJIM BTOTO.

Hacrodmee wm300peTeHMe BKJOUaeT OQapMalleBTUUECKM IIpUeMIIeMble
COJIM COeIMHEeHUM, KOTOpHE OIpelelJIeHH B HacCTOodAlleM OIMCaHMM, B TOM
upcyie OQapMalleBTUUECKM [IpMeMIIeMble COJIM BCeX CTPYKTYPHHX GOpMyJ,
BapMaHTOB OCYIEeCTBJIEHUI u KJIaCCOB, KOTOPEBIe OllpelleJIeHEl B
HacTodmeM onucaHuu. OTCHJIKA K COeIOMHEeHMSAM CTPYKTYPHOM GOpMyJIH
(I) BrRJIOUAET COEOVMHEHMSI IOPYIUX TUIOBHX CTPYKTYPHEX QOpPMYyJI U
BapMaHTH OCYIIEeCTBJIeHMs, KOTOpHEe BXOoOAT B o00BeM ¢QopMyJiel (1),
BKJIOUAA B KadeCTBe HEOI'PAaHUUMBAKIMUX IIPVMMEPOB COEeOMHEeHMSI QOpMYyJI
(IA) mam (IB).

KAJIKUII», a TaKxXe »OpyI'Me TPYINH, MMeKIMe IIPpedUKC «aJk»,
Takye KaK aJIKkOKCM M T. II., oO0OO3HadaeT yIJIEpOIOHHE LM, KOTOPHe
MOTYT OHTE JIMHEWHHMM WJIM Pa3BeTBJIEHHHEMM, WM UX COUEeTaHUud,
KOTOPEIE coIepXaT yKas3aHHOe UYMCIJIO aTOMOB yIUulepoIa. Ecam umMcio He

onpenejieHO, 1-6 aTOMOR yIJlepola MNPeOyCMOTPEHH JIS JIMHEMHHX ¥ 3-7
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aToOMOB YyIUlepolla IJISd Pa3BEeTBJIEHHHX AaJIKMJIBHEIX TPYINl. [IpUMMepH
AQJKMJIBHHEIX TPYIIl BKJIOUAKT MEeTWUJI, D2TWJI, OPONWJI, W30HNponui, OyTWui,
BTOpP—- U TpeT-0yTWJI, INeHTWJI, I'eKCWJI, TIelTWuJI, OKTWJ, HOHWJ M T. II.

KAJIKOKCHU» U «aJdkmjI-0—-» MCIOJBb3YT B3aMMO3aMeHSIeMO, W OHMU
OTHOCATCSA K aJIKMJILHOM TpPyIIe, CBA3aHHOM C KMUCJIOPOIOM.

«ANKMI-NH-» OTHOCUTCSA K aJKMJIbHOW TpyIle, CcBA3aHHOM C NH-
Tpynno. IlpuMeps aJdkujI-NH- BKIOUALT MEeTHUJIaMMHO WMIM MeTuJI-NH- wu
DTUIIAMUHO MM 2TuJ-NH-.

«Apui» obOO3HauvaeT OQeHWJI WM HadTWM.

«T'ajioHeTCaJIKMII» BKJIOUAET AJIKMUJIbHEE T'PYIIIIHL, 3aMellleHHHEIe
OIOHUM, a TakKxe HECKOJIbKMMA rajJioreHaMu, BILJIOTH oo
neprajloreHo3aMelleHHOT'O aJikujla. HalpuMep, BKJIIOUEHHE I'aJIOTeHOMETWII,
1, 1-gudTopsTni, TpudbropMeTmy miau 1,1,1,2,2-neHTadTopOyTHII.

«T'ajloHeT0aJIKOKCHU» u «TaJioHeToaJIkKmiI—O» VCIIOJIb 3YIOT
B3aMMO3aMeHsaeMO, M OHM OTHOCATCH K TaJIoTeHO3aMelleHHEIM aJIKMJIbHEM
TpylllaM WIM «TaJIOHeTOoaJIKMIIy», CBA3aHHOMYy UYepe3 aToM KucJjopona.
laJloHeT0aJIKOKCU BKJIOUAET aJIKOKCUJIbHEE TPYIIIH, 3aMelleHHEe OIHUM,
a TakKXe HeCKOJIbKMMM TIaJIoTeHaMM, BIJIOTE OO IIepraljIoTeHO3aMelleHHOT'O
aJIkokcu. Hampumep, BKJIOUEH TPUPTOPMETOKCH.

KUIMKJIIOAJIKMII» obosHauvaeT HaCHIIEe HHBI LUKJIMY e CKUN
YIUIEBOOOPOIHEM palrkKal, KOTOPHM MMeeT MHOXEeCTBO IIpeldyCMOTPEHHBIX
aToOMOB  yIUulepona, ecJIMi  4YMCJIO aTOMOB He  OIpeleJIeHO TOUHO,
nopenrnojiarampT 3-12 aTOMOB yIJlepona, KOTOPHE obpaszynT 1-3
KapOOoUUKINUECKMUX KOJIblla, KOTOPHEE KOHIEHCUPOBAaHHE. «IMKIIOAJIKWII»
TaKxe BKJIOUAET MOHOLIMKJIMUECKNE KOJIbI1IA, KOHIOEeHCHPOBaHHEE c
APUJIILHOM TPYIIIOoM, B KOTOPOM TOoUuKa IIPUKPEIJIEHMS HaxXOOUTCS Ha He
apoMaTHMUeCcKOM uYacTMu. IIpMMepH LIMKJIOAJIKMIIa BKJIOUALT LIUKJIOIPOIWII,
UMKJIODY T, HUMKJIOTIEHTWII, LUMKJIOTEeKCWUJI, LUMKJIOT el TIII,
TeTparMapoHadTMUJI, alaMaHTWJI, OeKar'MOIpoHadTWJI, MHIAHWI M T. II.

«IIMKJIOAJIKOKCU» U «UIMKJIOAJNKMI-0» MCIOJIbE3YIT B3alMMO3aMeHIeMo,
M OHM OTHOCATCSA K LIMKJOAJKMJILHOM TpYIIle, KaK olIpelesJIeHO BHIIE,

CBA3aHHOM C KHMCJIOpOIOOM.

«I'eTepoLUKIIMITY, LKTeTepPpOUrRKII» MJIn <<I‘eTepOLU/IKJ'H/IT{eCKI/HZ>>
OTHOCHUTCHA K He apoMaTrYeCKVIM MOHOLIMKJIIMYUEe CKMM KOJIBELIe BEIM
CTPYKTYPaMm, B KOTOPHEX OIIVIH mJmm HeCKOJIBEKO aToOMOB B KOJIBELIE,

reTepoaToOMOB, IIPelCTaBJIAIT coboM D2JIeMeHT, OTJIMUHEM OT yIJleponoa.
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Takre He apoMaTUUeCKMe ULIUKIIMUeCKMe KOJIbLEBHE CTPYKTYPHE MOTYT
OHITH HaCHIle HHEIMU W HeHaCHIIEeHHEIMNA . I'eTepoaTOME OOBIUHO
opeIcTaBJAT cobom aToMmel O, S wmiau N. IIpUMepH TI'€TepPOLUKJIIMIIELHBX
TPYIII BKJIIOUAT @ IUIepunmnyH, uIepasmMHmn, MOPOOIIMHWIII,
[IMPPOJIMOVHNIL, TeTparnopodypaHm, a3eTUIONHNII, OKCHPaHUII WJIn
asUPUIONHWIT U T. II.

«I'eTepoapuii» OTHOCUTCH K apoOMaTUUECKMM MOHOLUUKIIMUECKUM U
OULUKIIMUECKMM KOJILLIEBEIM CTPYKTypaM, B KOTOPHX OIMH MM HECKOJIBKO
aToMOB B KOJIBLE, IreTepoaToOMOB, IpencTaBJIg0T cobOoM BJIEeMeHT,
OTJIMUHEIM OT YyIJlepola. I'eTepoaTOMBE OOHUHO IIPEeOCTaBJIAT cobon
aToMel O, S, wmim N. IlpuMepH I'eTepoapOMaTUUECKMX TPYIIl BKJIOUAKT:
OUPUIOVHNII, OUPUMUOWHNIL, IMPPOJINII, nMpunasmHWUII, M30KCas0JIUI,

TMasoJjimj, OKCasoJiMJl, WMHIOJINII, OeH30KCa30JIMJI, OeH30TUa30JIUII WU

VIMMUIOAB0JINI .

«TajoreH» (MM «TaJIoOTeHO»), ecCJXM He YyKas3aHO MHOe, BKJIIOUAeT
brop (dToOpO), =xJIOP (XJOPO), OpomM (BpomMo) M Mom (Momo). B oImHOM
Y3 BapMaHTOR OCYIECTBJIEHMs TaJIoOTeHO IIpencTaBJisgeT cobom odbTop (-F)

i xJjop (-Cl).

Kormoa Jodas [epeMeHHad (HanpuMep, RI, R2 n T. Io.)
BCTpeuaeTcsa OoJiblle uYeM OIOMH pa3 B JoOOM cCcocTaBJgolel WIn B
dopmysie (I) MM OPYTIMX TUIIOBHX QOpMyJiaxX B HaACTOAMNEM OIMCaHUM, ee
ornpelejieHVe IMIPM KaXIOM IIOABJIEHMM He3aBUCUMO OT e€e olpeneJjieHue
OpM KaXIoM »OPpyI'oM I[OSBJIeHMM. KoMOMHaLMM 3aMecTuTesel U/uian
[IEpPEeMEHHHX HOOINYCTMMHE, TOJIBKO €eCJIM TaKue KkKoMOMHaALIMM BeOyT K
CTabUMJILHEM COeIMHeHMsaM. IlpM BHOOpe COoeIMHEeHMM I[IO0 HacToAlleMy
n300peTeHNno, CIelIMaJIUCT B OaHHOM o006JacTu IIpM3HaeT, YUTO pa3JIMUHBE
3aMeCcTUTENH, T. e. RY, R® m T. @m., cJgemyer BHOMpPaTL B
COOTBETCTBUKM C OOMEeM3BEeCTHHMM OPMHIKIaMM oBpas30BaHMsA CBA3eM U
CTabMJILHOCTM B XUMHUUECKMX CTPYKTypax. Iloka B HABHOM (QopMe He
YCTaHOBJIEHHOE WMHOE&, 3aMelleHre C IIOMOMBI Ha3BaHHOTO 3aMeCTUTeJId
paszpemeHo [0 JoOoOMy  aToMy B KOJIBLE (HanpumMep, APUIILHOM,
TeTepoapuJIbHOM KOJIBIE WM HACHIMEHHOM TeTepPOLUUMKIMUECKOM KOJIbIE),
IpM YCJIOBMM, UYTO TaKoe 3aMelleHMe II0 KOJbIY XVMMUYECKM BO3MOXHO U
BelleT K CTabuIIEHOMY COEIIMMHEHNI . «CTabuiIsHOE» COeIMHEHNUE
opencraBJgeT coOoM coeIMHeHMe, KOTOopoe MOXHO IIOJIYYaThb M BHIOEJIATH

" CTPYKTYPa n CBOMCTRA KOTOpOoTIo COXpaHArRnTCHA, MJIn MOXHO
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obecleunTsL UMX COXpaHeHHue, IO cCymecTBY 0e3 M3MeHeHMM B TeueHUe
OIpeleJIeHHOTO IepMola BpeMeHM, HOOCTaTOYHOTO HJIS TOTO, UYTOOH
croeJlaThk BO3MOXHBIM MCIIOJIB3OBaHMe COeIVMHeHMA OJIA ueﬂeﬁ, OIIMCaHHEIX
B HacToAdleM OIIMCaHMNM (HaHpMMep, TepalleBTHU4YeCKOE MJIN
npoduilakTUUYeCKOe BReleHMNe CyOBeKTy) .

Cilenyer nojiaraTts, uTo TepMUH «3aMelle HHEI» BKJIOUAET
MHOXEeCTBO CTelleHel 3aMelleHusa C IIOMOMBI Ha3BaHHOTO 3aMeCTUTeJIs.
Kormga PACKPEITEH WJIM 3SaABJIEHE HEeCKOJIBEKO @paI‘MeHTOB BaMeCTMTeﬂeﬁ,
3aMelleHHOE COeOMHEeHMe MOXHO 3aMellaTh He3aBMCUMO C IIOMOWBI OOHOTO
NI HeCKOJIBKMX nus3 PaCKPEITHX VJIn 3aABJI€eHHBIX (l)paI‘MeHTOB
3aMecTUTeJIeM, IO OTHEJIbHOCTM WMJIM B COBOKYIHOCTHM. IO He3aBUCHMO
3aMelleHHBEIM IIOHMMaknT TO, UYTO 3aMeCTUTeJIn (,HBa MJIn GOJ'IE:IHQ) MOT'YT
OpencTaBJIATE COOOM ONOHO M TO Xe& UM paszjIMdHoe.

[loka B 4BHOM ¢QopMe He M300paXeHO WMJIM He OINMCaHHOe MHOE,
IIepeMeHHHe, I[IpeICTaBJIEHHEHE B CTPYKTYpPHOM OdopMyJie C «ILJlaBamnlei»
CBA3LID, Takue kKak R! B dopmyse (I), MOTYT HaxOOUTLCA Ha JIOOOM
OOCTYIIHOM aToMe yIUulepola B KOJblLe, K KOTOPOMY IIPUKPEIJIAT
[IepeMeHHY. Korma bparMeHT oBo3HaAUanT Kak «HeobOA3aTeJIbHO
3aMeleHHEV» B dopMmyJie (I) wuam JobOoM ee BapraHTe OCYMeCcTBJIIEeHUS,
3T0 06003HauvaeT, UTo o¢opmyJla (I) MM €e BapMaHT OCYIEeCTBJIEHUA
OXBaTheBaeT coenlVHeHMs A, KOTOPEE comepxarT yKaBaHHbHZ 3aMeCTnUTeJIb
(I/IJ'H/I BaMeCTMTeJ'H/I) Ha (l)paI‘MeHTe, a TaKXe COeIlVMHeHUA, KOTOpPHEE He
comepXxaT yKa3aHHBEM 3aMeCTUTeNb (MM 3aMecTUTeJ M) Ha dparMeHTe.

CoengmMHeHMd (]_)OpMyJ'IBI (I) MOTYT cComepXaTb OIMH WMJIM HeCKOJIBEKO
aCVMIMMETPMUYHEX LIeHTPOBR M MOI'YT, TaKVM O6pa30M, BCTpedaTsECAd B BUMIE
pauneMaTOB n paneMnMuyeCKMX CMeceﬂ, OTIOoeJIbHEIX SHaHTHMOMEPOEB,
IMacTepeOM30OMEPHEIX cMecen n VHIOVIBMOY AJIbHEIX IMacTepeomM30MepPOB.
Bce LIeHTPEL acCrMMe TpunI, KOTOPEE IIPUCYTCTBYROT B COeIMHeHMAX
bopmyJsiel (1), MOTYT HE3aBMCHMMO OpyI' OT IOpyra MMeTb S—-KOHQUI'YPalW
M R-roHOUITypalui. CoeOMHEeHMS I[I0 IJaHHOMY WM300peTeHMI BRKJIIUAKT
BCe BO3MOXHEIE SHaHTVMOMEPEL n OrMacTepeOMepPEl U CMeCHt IBYX MJIJIN
BoJiblie CTepeOn30MEPOB, HalpuMep, CMeCcr  DSHAHTHMOMEPOB  U/UIU
IMacTepeoOMeEpPOR, BO BCeX COOTHOmMeHUAxX. TakuM o0pasoM, PHaHTHUOMEPH
ABJIAKTCA OBOBEKTOM MSO@peTeHMH B SHaHTVMOMEPHO YMCTOMN (]_)OpMe, B
BrYIIe KaK JIeBOBpallalllMX, TakK M B BHMIOE IIpaBOBpallalllMMX aHTUIIOOOB, B

bopMe palleMaToOB M B (QopMe CMeceM OBYX DSHaAHTHMOMEPOB BO BcexX
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COOTHOMEHUAX. B ciydyae LIMUC/TPaHC W3OMEepUM U300peTeHre BKJIIUAEeT
Kak LIuc-gopMy, TakKk M TpaHC-OopMy, a TakKXe CMeCu »5TUx OGopM BO
BCeX COOTHOWeHMAX. IIOHATHO, UTO HaCTodlee MU300peTeHMe OXBAaTHBAaeT
BCe TakKue CTepeou3oMepHHe O(QOPMEI coeIMHeHUM o¢opmyJsiel (I). Korma
CTPYKTYPHaAa ©¢opMyJla WMIM XUMUUECKOEe Ha3BaHMe TOUHO OlpeleligeT
KOHKPETHYID KOHOUIypalMld B CTEPEOLeHTpe, IIPpedyCMOTPEH SHAHTUOMED
WM CTEepeou30OMep COeOMHEHMs, KOTOPHM H[ABJISeTCH CJeICTBMEM 3TOTO
TOUHO OIpeneJIeHHOTO CTepeoleHTpa. Korma CcTpykTypHasa odopMmysia
coenuHeHUN QOpMyJIEL (I) COOepXUT NPpAMyK JIMHUIO B XMpaJIbHOM LIEeHTpe,
CTPYKTYpHasa o¢opmMyJia BRJKOUaAeT Kak S—-, TakK U R-CTepeou30OMEPH,
CBA3aHHBE C XMPaJIbHBEM LIEHTPOM, a TaKXe MX CMeCH.

CoenvHeHMA QOpMYJIEL (I) MOXHO pas3nesyidTbh Ha MX MHIOVWBUIOYAJIbHEE
OIMaCTEepeOn30MEDPEH], HalpuMep, [IOCPenCTBOM bpaklMOHHOM
KpUucrajiMsauuy M3 IIOOXOLOAMEeI'0 pacTBOPUTEJIA, HalIpuUMep, MeTaHoJla
WM sSTuialleTaTa WM MX CMeCH, WM dYepes XMPaJlbHYyKn XpoMaToI'paduio
c MCIIOJIE 30BaHMeM ONITUUYECKU aKTUBHOM CTalMOHapHOM basel.
ADCOJIOTHYIO CTEepeOXMMHAIO MOXHO OIpenesiaTh [IOCpenCcTBOM
PEHTTeHOBCKOM  KpUCTaJioTpaduy  KpUCTAJIMUECKMX  IIPOOYKTOB  WJIM
KPUCTAJINIMUECKUX TIPOMEXYTOUHEX COeOMHEeHUM, U3 KOTOPHX, B cjydae
HeoOXOOUMOCTHM, IIOJIydYalnT I[IPOM3BOIOHOE C MCIOJb30BaHMEM peakKTUBaE,
comepxamero acuUMMe TPUUHEIM LIEHTP C VU3BECTHOM a®CoJIITHOM
KoHOUTypauuer. KojebaTeJbHHM KpPpyTOBOM Iuxpou3zaM (VCD) Takxe MOXHO
MCIIOJIE30BATE OJIA TOTO, UYTOOH OIpenelidTh abCOJIOTHYID CTEepeOXUMUD.
AJILTepHaTHBHO, JIOOOM CTepeou30Mep WM M3OMEePH COeOMHEHUS GOpPMYJIH
(I) MOXHO IOJy4YaThb IIOCPeICTBOM CTEepeoCHelMdrMUuecKoTo CHMHTEe3a C
MCIIOJIb 30BaHMEM OIITUYECKHU UMVICTEIX MCXOIHEIX MaTepnalioB W
PEeakTMBOB C M3BECTHOM abCOJIOTHOM KOHOUIYpaluemn.

IIpu XxeJlaHWM, palleMMuecKre CMeCU COeOVHEeHMM MOXHO pasmellaTh
C mTeM, UYTOOH BHIOEJATH MVHIOVWBUOYAJIEHEE 5SHAHTHUOMEDPH. Pas3nejieHue
MOXHO OCYIIECTBJIATE criocobamu, XOpOWO  M3BECTHHEIMM B DaHHOM
oBlacTM, TaKMMM KakK CcoueTaHMe palleMMUeCKOM CMeCH COeOMHEeHUM C
SHAHTHMOMEPHO UMCTEIM COeOMHeHMeM IJIs TOoI'o, 4YTOoOH (GOopMUPOBATH
OIMaACTEPEOUSOMEPHYID CMecCkh, rocJyie gyero cJlenyerT paznesyieHre
VMHIOVBUOYAJIEHEX OUAaCTEepeOM30MEPOR CTaHOapTHEMU CcliocofaMu, TaKKMU
Kak bpakuMoOHHAasA KpUCTaJlIN3alusa Wi  XpoMaTrorpadms. Peakunga

COoO4UueTaHnA dqacTo IIpeaocTraBjideT cobou obpa3oBaHMe coJien C
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VCIOJIE30BaHEeM SHAHTHMOMEPHO UMCTOM KMCJIIOTH WMJIM OCHOBaHMA. 3aTeMm
IMacTepeou30MepHLe IIPOV3BOOHEE MOYXHO IpeBRpamaThb B UM CTHE
SHAHTUOMEDPH  [NOCPeICTBOM OTIIelJIEeHU A noBaBJIeHHOTO XUPaJIbHOTO
ocTaTka. PalleMMUyecKkyl CMeChb COEeIMHEeHUM TakKXe MOXHO pas3nesiiTh
HenoCpeACTBEeHHO C TOMOIBK XpoMaTorpadnuecKux CHOCOOOB, MCIOJL3YySA
XVpaJIbHEE CTalMOHapHEeEe GasH, DBTU CIHOCOOH XOPOMO M3BEeCTHH B
DaHHOM oBJacTu.

IOns coemuHeHUM OGopMyJiHl (I), ONMCaHHEX B HaCTOANleM ONMCaHUM,
KOTOPEE cCconepXaT oJedMHOBEHE IOBOMVHEE CBA3M, I[IOKa TOYHO He
OIlpenmeJiIeHO MHOe, IojJlaralT, UYTO OHM BKJIOUaALT kak E, Tak u Z
TeOMeTpPUUECKMEe M30OMEPEHL.

HexoTopHe U3 COEIMHEeHUM, OIMCAHHEIX B HaCTOAlleM ONMCaHUN,
MOTYT CYIeCTBOBaATL B BUIe TayTOMEPOB, KOTOPHE UMeT pas3JIMUHEE
TOUKM I[IPUKPEIJIEHMsS BOOOpOoIa, KOTOopoe COIPOBOXIaeTCsa CIOBUIOM
OIDHOM MWJIM HEeCKOJIbLKMX HOBOMHEIX CBA3el. HanopuMep, KeTOH U eTo
eHOJIbHasAg  bopMa HOpedCTaBJIAKT COOOM  KeTO—-eHOJIbHHEe  TayTOMEDEH.
VHIuBMOYaJlbHEE TayTOMEDPH], a TakKXe UX CMecH, BKJIIOUEHH B
coenuHeHMa QOopMyJiEl I IO HacCTOAlleMy M300peTeHMUD.

B coemuHeHMAX GopMyJiEl (1), aTOMH MOTYT IeMOHCTPMPOBATEH CBOe
IPpUPOOHOE  OTHOCHTEJNIbHOEe  CcoIepXaHre  M30TOINOB, WIM OOMH WK
HEeCKOJIbKO aTOMOB MOXHO MCKYCCTBEeHHO ofoTamaThk [0 KOHKpeTHOMY
M30TOIy, UMeKmeMy TO Xe& aTOMHOe UMCJIO, HO aTOMHYK Maccy WK
MaccoBOE UMCJIO, KOTOPHE OTJMUYHEL OT aTOMHOM MacCCH WJIM MaCCOBOTO
uycia, IpeyMymleCTBeHHO BCTpPedalmuxcsa B Opupole. Illogpa3yMeBanT,
YTO HacTofdAmee M300peTeHMe, KaK OINMCAHO M 3adBJIEHO B HaCTOAIEeM
ONMCaHMUM, BKJIOUaeT BCe TOOXONAMMe WM30TOIHHE Bapualuy COeOVMHeHUN
bopmyser (I) M MX BapMaHTOB OCYmMeCTRBJIeHMSA. Hanpumep, pas3JIMUuHHE
M30TONHEE OGOPMH Bomopoma (H) BriouYanT nOpoTwuit (‘H) m meirepunnr (°H,
Takke oOo3HadyaeMHlM B  HaCTOAMEM  ONMCaHuM Kak D). IpoTum
npelcTaBJIgeT coboM NnpeobjajalmMi M30TOI BOIOPOHa, BCTpeUdakmUNCs
B TIpupome. Ob6orameHue IO »OelTepMid MOXeT HOaBaTh OIpelelleHHHE
TepalleBTUUEeCKMe [pPeuMymecTRa, TakMe KakK yBeJIMUeHMe  BpPeMeHU
INOJYKM3HM 1n Vvivo WMIM CHMXeHMe TpeboBaHMM K »OO03e, WIM MOXeT
IpeIOoCTaRJATE COeIMHeHMe, KOTOpOoe MOXHO MCIOJB30BaThk B KadeCTBe
CTaHmapTa MOJA OolIpelelleHUd XapaKTepUCTUK OMOJIOTMUeCKMX oB0pasloB.

M3oTonHO-0oBOTameHHEEe CcoelIMHeHrsa QOopMyJiH (1), MOXHO IOJydaThb 0Oe3
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UBJIWIHUX 5SKCIEePUMEHTOB OOMEeNPUMHATEMM C I[IOMOMBI CIOCOOO0B, XOPOIO
M3BECTHHX clIeumaJMcTaM B naHHou  obJjacTu, W c TIOMOIIBIO
IpolleCcCOB, AaHaJIOTMUHHX TeM, UTO OIMCaHH B CcxXeMax U IIpuMepax B
HacTodmeM OIMCAaHMM, MUCIOJNL3YS IIOOXOOANMe M30TOMIHO-000TalleHHHEe
PEeaKTHBE M/UJIM IPOMEXYyTOUHEE COeIMHEHUI.

TepMUH «dapMalleBTHUUECKM IIpUMeMJIeMble COJIM» OTHOCUTCH K COJIAM,
IoJiydaeMbeM M3 dapMalleBTUUECKM I[IPUMEeMJIEMHX HEeTOKCHUUHEIX OCHOBAaHUMN
WUIM KUCJIOT. Korma coeIMHeHMe II0 HacTodleMy Hu300peTeHMu SABJSAeTCH
KMCJIEM, COOTBEeTCTBYIIYID €My COJIb B lLeJax yImoOCTBa MOXHO II0JIyYaTh
13 dQapMalleBTUUECKM MIPpMEeMJIEMBEIX HETOKCUUHHEX OCHOBAaHMM, B TOM UMCJIe
HeopTaHnYeCKUX OCHOBAaHUM u OpTaHUUYEeCKUX OCHOBAHUIN. CoJm,
IoJiydaeMele M3 TakKMxX HeOpTaHMUeCKMX OCHOBaHMM, BKJIOUAT COJIU
AJIIOMMHM A, aMMOHMS, kaJblumsa, Menom (I m II), xejgesa (II), xeJje3a
(III), JawuTMsa, MarHMsA, MapTraHua (VII m II), KaJaMsa, HaATPpMA, LMHKA
u T. IO. IIpednouTUTEeJIbHEIMM  HABJISIOTCS COJM  aMMOHMA,  KaJbLMA,
MarHmMsa, KaJguda M HaTpuda. Cojm, IoJydaeMele M3 dapMalleBTUUeCKU
IpUEeMIIEMEIX OPTaHMUECKMX HEeTOKCUMUHHBX OCHOBAaHMUM, BKJOUAT COJIU
[IePBUUHEIX, BTOPUYHEIX U TPETHUUHHEX aMMHOB, IIoJIyyaeMee Kak U3
BCTpevammmMxcsa B  IOIpupone, Tak M CHUHTETHMUECKMX MCTOUHUKOB.
dapMalleBTUUECKM IIpHeMJIeMele OpTaHMUecKMe HeTOKCUUHBE OCHOBaHUAg,

M3 KOTOPEHX MOXHO @OpMMpOBaTb COoJiM, BKJIIKUWaRT, HallpyMep, apIlMHHWH,

BeramH, kopemH, XoJMH, N,N-OMOeH3MISTUIIEHOMaMUH, OUSTUJIaMUH, 2-

OV TUIIAMUHODTAHOJI, 2 —IOuMe TUJIaMUHO S TaHOJI, STaHOJIaMMH,
STUJIeHIVaM/H, N-3TuIMOPdOJIMH, N-3TUJINIUIIEPUINH, TUIOKaMMH,
TJIIOKO3aMMH, TUCTUOMH, rugpadaMmnH, V3OIPONIMIIaMIH,
OIVMLMKJIOTEKCWUIJIAMUH, JIM3MH, MeTWIIJIOKAMUH, MOPGOJIMH, [OIUIepas3UH,
IUIIePUONH, IoJIMaMUHHEE CMOJIBL, IpOKAauH, Iy PWHEI, TeoBOpPOMMH,

TPURTUIIaM/H, TPUMMEeTWUIJIaM/H, TPUIIPONMUIIaM/H, TPOMETaMMH M T. II.

Korma CoelnMHEHNUE 1o HaCTOAMeMY n300peTeHn ABJIAETCA
OCHOBHEIM, COOTBETCTBYKIIYD €My COJIb B LeJiax yaoobcTBa MOXHO
[IoJIydyaThb n3 bapmMalleBTUUECKU P EeMIIEMBIX HEeTOKCUUHEX
HEOPTAHUUECKUMX M OpPTaHMUeCKMX KMUCJIOT. TaKue KMUCJIOTH BKJKOUAKT,
HalpuMmep, YKCYCHYIO, OeH30JICYJIEOQOHOBY, OeH30MHYID,
KaMpopCyIbQOHOBYIO, JIMMOHHYIO, STAaHCYJILOOHOBYD, byMapoByO,

TJIOKOHOBYIO, IJIyTaMMHOBYIO, GpOMMCTOBOHOpOHHym, COJIAHYIO,
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V33 TUOHOBYIO, MOJIOUHYIO, MaJIEMHOBYIO, A06JIOUHYIO, MVHIOAJBHYIO,
MeTaHCYJIEQOHOBYK, MYILMHOBYK, a30THYH, IIaMOEeBYK, I[IaHTOTEHOBYD,
bochopHyL, HLHTAPHYK, CEePHYK, BMHHYD, [I-TOJYOJICYJIEQOHOBYI KUCJIOTY
M T. II. [IpedlnodTUTeJIbHEIMU SBJIAKRTCA JIMMOHHas, OpOMMCTOBOINOPONHASA,
coJigHasdg, MaJieMHoBad, GocdopHas, cCepHasd M BUHHAA KMUCJIOTH. Ecim
coenmMHeHUda OQOpPMyJIH (I) OIDHOBPEMEHHO COIepXaT KMCJBEE UM OCHOBHEE
TPYIIE B MOJIEKYJIle, U300peTeHMe TaKXe BKJKUaeT, B [OOIOJIHEHME K
YKa3aHHBEIM COJIEBHM (GopMaM, BHYTPEHHMEe COJIM WU OeTaMHH (LBUTTEp-—
MOHH) . COJIM MOXHO TIIOJIydaTb M3 coenduHeHuM OGopMyJiHl (I) OOBUHBEMMA
criocobamu, KOTOPHE M3BECTHH ClIelraJucTy B »OaHHOM ofJjlacTwH,
HalpuMep, C [IOMOIIB IO OO0 BbeIVMHEHN A c opTraHnYeCKOM’ VI
HeOpT'aHMYeCKOM KMCJIOTOM WMJIM OCHOBaHMEM B pPaCTBOPUTEJIE WJIU
OUCIIepCaHTe, WM C IIOMOWLI aHMOHHOTO OOMeHa WM KaTUMOHHOTIO
oBMeHa U3 IOpyIux coJie¥. Hacrosdmee mu300peTeHMe TakKXe OTHOCUTCSH KO
BCeM COJIAM coeIMHeHUuM ©GopMyJiel (I), KOTOpPHE, BCJEICTBME HU3IKOM
busmoJIOoTHUEeCKON COBMECTMMOCTH, He ABJIATCA HEeIoCpeICTBEHHO
OPUTOOHEIMM IOJIA MCIOJIBE30BaHMA B QapMalleBTUUECKUX CpeIOcTBax, HO
KOTOPHE MOXHO MCIIOJIB30BaTh, HaIpMMep, B KadecTBe IIPOMEXYTOUHHX
COeIMHEeHUMN oJis XUMHUUECKMUX peakuui VIV oJsa IOJIYYEeHU S
bapMalleBTUUECKM IIPUEeMJIEMEIX COJIeN.

Kpome TOTO, COEeIVHEHUSA TIIO HacCTOodlleMy M300peTeHrr MOTYT
CymecTBOBaTL B aMopdHOM  dopMe U/MIM  OOHOM WM  HEeCKOJIbKUX
KPUCTaJIJIMUECKUX bopmax, u infe) CymeCcTBY BCe aMOpPdHEIe u
KpUcTaJlsIMueckre QOPMEl UM CMEeCU STUX CcoelIVHeHuM dopMyJiel (I), B TOM
uMcie TIIPMMEPEH, IIpelHa3HaueHH OJS BKJIOUeHMA B O00BEeM HaCTOAmMEeIO
n3obpeTenus. KpoMe TOIO, HEKOTOPHE M3 COeIMHEeHUM II0 HaCTOoAIeMy
n3006peTeHro MOTYT OGOPMMPOBATL COJIBBATH C BoOoM (T. e. TuIpaT)
Iy OOHKHOBEHHHMM OpPTaHUUYeCKUMMM pPacCTBOPUTEJIAMM, TakKMMM KakK, HO
He OTI'paHuuMBasaCh 3TUM, 3TUJalleTaT. TaKue COJbBATH W TUIPATEHE, B
YaCTHOCTM O¢QapMalleBTUUECKU IIPMEMIIEMEE COJIEBATHE UM TITUOPATH, TaHHBEX
coeIMHEeHUN aHaJIOTMYHBIM oBbpa3oM BKJIOUEHE B obBeM IOaHHOTO
n3o0bpeTeHnUsa, Hapsaly C He COJIbBATUMPOBAHHEIMU M Oe3BOIOHHEMM (QOPMaMM.

Jiobas bapMalleBTUUECKU npremieMad IpoJieKapCTBEeHHAA
MOIMOUMKALIMA COEeOMHEHMS II0 IOaHHOMYy M300peTeHui, KoTopasd BeleT K
OpeBpaleHvio 1n VvVivo B CcoedMHeHMe, BxoOdmee B o00beM IJaHHOTO

MSO@peTeHMH, TakXxe BXOIOIMUT B OOBEM OAHHOTO MBO@peTeHMH. Hanpmmep,
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Heo643aTeJIbLHO MOXHO [oJiydyaThb CJIOXHEIE SOUPH [IOCPEenCTBOM
STepUPUKALIMM OOCTYIIHOM TPYHINE KapOOHOBOM KMCJIOTH (-COOH) wmim
[IOCPEenCTBOM obpasoBaHuUsAa CJIOXHOT'O sdupa Ha OOCTYIIHOM

TUOPOKCUTPYIINIe B COeOMHEeHUM. AHAJOTUUHEM O00pasoM, MOXHO II0JIydaThb
JaOuJbHEEe aMuOel. dapMalleBTUUECKM I[IpUeMIIeMBEe CJIOXHEE 5SQUPH WU
aMMIE COeIMHEHMM I10 OaHHOMY M300peTeHMI0 MOXHO II0JIyYaThb IOJIS TOoTo,
uyTOOEl OHM IOeMCTBOBaJ M B KaudeCTBe IIPOJIEKAPCTBEHHHX CpPelCcTB,
KOTOPEE MOXHO IMIOPOJIM30BaThL o0O0paTHO B KUCIOTY (miam -COO0- B
3aBUCHMOCTM OT pH Texkyuero BemecTBa WM TKaHM, I'IOe IIpeBpalleHue
VMeeT MeCTO) WMIM TUIPOKCUMJBHYID QOpMy, B YaCTHOCTM 1n Vivo, ¥ IO
CYyWIECTRBY OHM BKJIIOUEHE B OOBEM ITaHHOTO M300peTeHMA. BKJIIOUEHE Te
CJIOXHHE 5SOMPH M alWJIbHEE TPYINHE, KOTOPHE M3BEeCTHE B IaHHOM
oBJyacTu oJisa MOIMOUKALIU XapaKTepnucTmUK PacTBOPUMOCTHU I
TUOPOJIM3a LOJA [NOpMMeHeHMda B KadueCTBe COCTaBOB C 3aMenJiIeHHBM
BEICBOOOXIEHMEM WJIM IIPOJIeKapCTBEHHEX CpencTB. TakXe, B CcJydae
TPYINE KapB®OHOBOM KMCJIOTH (-COOH) MM COMUpTa, IPUCYTCTBYKIEN B
COeIVMHEeHMAX 1o HacToAlleMy n300peTeHMD, MOXHO MCIIOJIL30BAaThH
bapMalleBTUUECKN I[IPpUEMIIEMEIE CJIOXHHE DOUPH IPOUBBOOHEX KapOOHOBHX
KMCJIOT, TaKMxX KaK MeTUJIbHHE, DSTUJILHBEE WM [IUBAJIOUJIOKCUME TUJILHEE
MJIn aluMJIbHEE [IPOM3BOOHEE CIIMPTOR, HarpuMmep, O-aueTwni, O-
nuBaJionsi, O-6eH30MJI M O—aMMHOALWJI.

HacTosmee mM300peTeHMEe TakKXe OTHOCUTCA K IIpolleccaM IIOJIyUYeHUSA
coemvHeHuM QopMyJiH (I), KOTOpPHE ONMCAaHB B JaJlbHeMmeM ¥ C IIOMONILIO
KOTOPHIX COeOMHEHMUS [0 M300peTeHM MOTYT OHBTH I[IOJIYUEHH.

CoenmMHeHUd  QOPMYJIH (1) B COOTBETCTBUM C U300peTeHUeM
BEISHE AT yBeJIMUeHne KOHIIeHTPpalun cGMP yepes AKTUBALINIO
pacTBOPUMMOM T'yaHMJIaTUMkIase (sGC), M, cjJaeloBaTeJIbHO, OHM MOTYT
npencTaBJigaTh cobom 50beKTUBHEE CpeIlcTRBa o Tepalnmumn u
OpodUIIaKTUKM HapyIleHMM, KOTOPHE CBA3aHH C HUBKMM MM IOHMKEHHLM
YpOBHeM CGMP wMIM KOTOpPHEE BHS3BAHE STUM, WIM IJIS TeX, KOMy
XejlaTeJibHa Tepanmsa VI IpodmiIaKkTUKAa yBeJIMUeHeM YPOBHHA
OpucyTCTRybmero cGMP. AxTuBauMio SGC C IIOMOMBI COeOMHeHUNV GopMYyJIE
(I) MOXHO MCCJIENOBATH, HaIpMMep, B OYHKIMOHAaJILHOM aHaln3e sGC Ha
OCHOBE KJIETOK, KOTOPHM ONMCaH »OaJjiee B OMOJIOTMUECKMX aHaJlu3ax.

CoenmMHeHNd bOPMY JIEL (1) CBS3BEBAKTCHA c sGC c BEICOKOM

AKTVMBHOCTER. BEICOKO aKTVIBHEIE COeIMHEeHMA IIpeOriouyTrTeJIbE HEL IJIA
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TOTO, UTOOH CIejlaThb BO3MOXHHEM BBeIeHMe HMBKMX 003 MIJIS uYeJloBeka.
Iiaga OpuJIOXeHWY ¢ MHTaldlMOHHOM  IOCTaBKOW  BHCOKO  aKTUBHHE
coeIVHeHMS MOTYT IeJlaTh BO3MOXHHEM MCIIOJIL30BaHMe HUBKKX [O03 IIJIA
yeJIOBeka, U IpelycMaTpMBaTL COCTaB B Ipenejlax OTpaHUUeHUM
YCTPOVCTR IJIS MHTaJALMOHHOM IOCTaBKMU.

CBA3HBamIMe aKTUBHOCTHU coelMHeHUn bopMyJIH (1) MOXHO

oIipeneJIidAThb B aHaJinmse KOHKYPEHTHOTIO CBA3EIBAHMA, B KOTOpPOM

MCIIOJIbL3YIOT MEUEeHHBIM JIMT'aHn sGC. B pasmesie 0 OUOJIOTUUECKUX
aHaJmzax, KOTOPHM npuBeneH najee, omnmcaH IpuUMep aHaimnsza
KOHKYPEHTHOTO CBA3HBAHUL, MCIIOJIBE 3y EeMOTO oJid TOTO, YTOOR
OIpenesiaTh CIIOCODHOCTD CoeIMHEeHUM BHITECHATH panroakTUBHLIM

JUTaH, KOTOPHBM CBA3HBAETCS C OUMIIEHHOM peKOMOMHaHTHOM sGC.
AKTMBHOCTEL COEIMHEeHMM in Vvivo MOXHO OlLEeHMBATL B pPa3JIMUHBIX
XMBOTHEIX MOIEJIAX ITUIEePTEH3UM, HallpuMep, [IOCPelCTBOM M3MEPEeHMSa UuX
BricTporo sddbexTa y KPHC CO CIOHTaHHOM TunepTeHsuer (SHR). Kpowme
TOTO, AKTHUBHOCTB CcoeIVHEeHUMN MOXHO OLIEHVBATh [IOCpenCcTBOM
M3MEepeHnda JIeT'OUHOT'O M CUCTOJIMUECKOTO KPOBAHOTO »OaBJIEHMA B MOOEJIU
TUIIEPTEeHB3UN Yy KpPHIC, VHIOIYLUPOBAaHHOM TUIIOKCUEM, mocJje
MHTpaTpaxeaJlbHOTO BBEeIEeHMS COeIMHEeHUNM CTUMYJIATOpoB sGC. B oOHOM
M3 BapMAHTOBR OCYIECTBJIEHUA IMIPelllOUTUTEJIbHEE COeIMHEHUS GOPMYJIEL
(1) OOCTHUTAKRT MMHMMAJIEHOTO CHMXEHMHA JIETOUHOT'O apTepMraJIbHOTO
naepjleHMsa>15 MM pT. CT. -OJS COOTBETCTBYKIEI'O MEHBIIETO CHMKEHUSA
CUCTOJIMUECKOTO KPOBSHOTO HAaBJIEHMS B MOOEJM JIeTOUHOM TUIIEePTEeH3UU
Y KpPBIC, MHOYVLUMPOBAHHOM TUIIOKCHUeM. Hamnpumep, B OIHOM M3 BapMaHTOB
OCYWeCTBJIEHUSA I[IPelllOUTUTEJIbHEE COeOMHeHUs oOQopMyJiel (1) nocruramotT
MUHMMAJIbHOTO CHMXEHMSA JIeTOUHOT'O apTepMralJIbHOT'O HaBJieHMA=15 MM pT.
CcT. OJI9d COOTBETCTBYWIETO  CHWXEHUA  CUCTOJIMUECKOTO  KPOBAHOTO
DaBJIeHWs, DTO CHWXeHMe cocTabjdgeT <10 MM pT. CT. B DTOM aHaJlM3e.
B paznmesie O OMOJIOTMUECKMX aHaJM3ax, IMIPpUMBEeIeHHOM [najiee, OIUCAHE

STY MOIeJM TUIIePTeH3UM in vivo.

TepPMMHE «TepalleBTUUEeCKU s0bexTUBHOE (nim 50dexkTUBHOE)
KOJIMYECTBO» n CXOXHUE onmcaHm4a, TaKue Kak KKOJIMUECTEO,
50dexrTUBHOE ojs JIeUeHUay, IpenHa3HauveHs  OJig TOTO, UTOOH
0003HavYaTh TO KOJIMYEeCTBO bapMalLleBTUUECKOT'O JIEKAPCTBEHHOT'O

CpencrTeBa, KoTopoe OyIeT BHBHBATE OMOJOIMUECKUM WIM MEeOMLIMHCKMUNA



71

OTBET TKaHU, CHUCTEMEH, KMBOTHOT'O VI JeJIOBEKA, VCKOMHIM
nuccyenoparTesieM, BeTepMHapoM, MeIMIMHCKMM OOKTOPOM WM OPYI'MM
KJIMHULIMCTOM. B NPednouTUTEeJIbHOM BapMaHTe OCYIECTBJIEHMA TepMUH
«TepalleBTUUeCKM 50PeKTUBHOE KOJMUECTBO» O0O03HaAUaeT KOJUUECTBO
bapMalleBTUUECKOT'O JIEKAPCTBEHHOTO CpencTBa, KOoTopoe ofJjieryaeT II0
MeHBIIEM Mepe OIMH KJIMHUMUYeCKUN CHUMITOM Yy IalMeHTa-4deJIoBekKa.
TepMMHEL KOPOPUITaAKTUUECKHA 20beKTUBHOE (mnnm 20bEeKTMBHOE)
KOJIMYEeCTBO» n CXOXMEe onmcaHmus4a, Takue Kak KKOJIMUECTEBO,
50bexTUBHOe IJIA [NPeloTBpalleHMI», IIpeldHa3HaUYeHE oJd TOI'O, UYTOOH
oBo3HaUaTh TO KOJIMYEeCTBO bapMaleBTUUECKOT'O JIEKapPCTBEHHOT'O
Cpencrea, KOTOpoOe OynoeT npenoTBpamaTh VI CHUXAThb PUCK
HacTyIJIeHMda OMOJIOTMUECKOTO MM MEeOUIMHCKOTO COOHTMA, KOTOpoe
CTpeMUTCA [NpeloTBpaTUTb B  TKaHK, cucreMe, Y XMBOTHOTO MM
YyeJIOBeka MCCJeNoBaTeslb, BeTepMHap, MeIMUMHCKMM IOKTOPp WIM OpyToM
KJIMHULIMCT. B KauecTBe IIpMMepa, O3y, KOTOpYK IIoJjiydaeT IIalMeHT,
MOXHO  BHOMpPaTbL C TeM, U4TOOEl OOCTUIATh  XKeJIaeMOI'O  CHMXEHUA
KPOBAHOT'O HOaBJIeHMA,; »OO3Y, KOTOpYyI IoJiydaeT IalMeHT, TakKXe MOXHO
TUTPOBaATE C TeUeHMeM BpeMeHM IJIA TOT'O, UYTOOB IOOCTUI'ATh LeJIeBOI'O
KPOBAHOTO OaBJIeHUA. Cxemy OO3UPOBaAHUA c VCIIOJIb 30BaHMEM
COeOMHEHMI II0 HacTodmleMy MW300peTeHMI BHOMpalT B COOTBETCTBUM C
pazianuHsMM  daKkTopaMu, BKJKOUad TUII, BMI, BO3pacT, Maccy, IOJ u
MeIMUIMHCKOE COCTOfAHMe IallMeHTa; TAXeCTb COCTOAHMA, onJjiexalero
JIEUEeHU; aKTUBHOCTL BHEOPaAHHOT'O COeIMHEeHMd, IIOLOJIeXallel'o BBEeOeHUD;
OyTh BBeIOeHMA; U IIOUEUHYID U IIeUeHOUHYH OQOYHKIMI IIalMeHTa. YUeT
2TUX (aKTOPOBR ABHO BXOIOUT B KOMIETEHLUUID CPeOHEero KIMHUINCTa C
ekl OIpelelleHMsa KOJMUeCTBa TepaleBTUUuecku 5b0bekTUMBHOM UM
npodpuiakTUuecky SOOeKTHMBHOM HO3H, HeOoOXOOMMOTO IJIS TOT0, UTOOH
npenoTBpalarTh, IPOTUBOOEMCTBORBATE VI 3a0epPXUBATH
IpOTPEeCCUPOBaHMEe COCTOAHMA. I[IOHATHO, UYTO KOHKPETHOE KOJUUECTBO
CYTOUHOM  HOBH  OIOHOBPEMEHHO  MOXET OHITH Kak TepalleBTUUEeCKU
50PeKTUBHEM KOJUUECTBOM, HaAIPpMMep, IJ4 JIeYueHMd ITUIEPTEeH3UM, Tak
n OpodUIIaKTUUE CKA 50beKTUBHEM KOJIMYECTBOM, HapHUMeDp, o4
IpenoTBpalleHVa MHapKTa MMoOKapIa.

HapymeHra ¥ HOaTOJOTUUECKMEe COCTOAHUA, KOTOPHE CBA3aHH C
HUB3KMM YPOBHeM CGMP MM IIpM KOTOPHEIX YBeJMUeHMe YPOBHA CGMP

ABJIAETCA XeJlaeMbEIM WM OJIA Tepallurm U’ HpO(]_)I/IJIaKTI/IKI/I KOTOPEHX BO3SMOXHO
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MCIIOJIB30BATE CcoeamHeHusa GopmyJiel (1), HaopuMep, HOPedcTaBJISgRT
coBor  CepIeuyHOCOCYIUCTHE zaBojieBaHm4, Takrve Kak  HapylmeHue
SHIOOTEeNMaJbHOM’ byHrIMM, HapyleHue IVacTOJNUEeCKOMN byuxrimm,

ATEepPOCKIIEPO3, TUIEPTEH3MsI, CcepleuHasa HeOOCTaTOUYHOCTL, JierouHasd
TunepTeHs3uda (rpynmnel 1-5 no WHO), xoTopas BRJIKUAET JeT'OUHYIO
apTeprallbHY TUIIEPTEH3UIO (PAH) , cTabuiIbLHada n HecTabuibHasA
CTeHOKapOousa, TPpoMOO3E, PEeCTEeHO3H, MHOaApKT MMOKapIma, WHCYJBLTH,
cepleuHad IOeKOMIleHcalusa, oO(mubOpos WM JerouHad ITUIEePTOHUA, W,
HalpuMmep, HapylleHue SPEKTUIILHON OYHKLIUM, acTMa (HanpuMep,
OpoHxXMaJIbHad acTMa) , OCTPHI  PEeCIMPAaTOPHBM  OUCTPECC CHUHIPOM
(ARDS), oCTpoOe TIIOBpeXIeHUe JIeTKuUx, O(ubpos JeIrKux, XPOHUUYeCKasd
noueuyHasd HeIOCTATOUHOCTEL, XpOHUUeCKasd HeIOoCTaTOUHOCTL IIOUEK,
KM CTO3HEM dubpos, MHTepCTULIMAJIbHOE 3aboJieBaHKue JeTKUx,
CEepPIOBUIOHOKIIETOUHAA aHemMud, CKJIepOOepMI1d, CHUHIPOM PelHO u
ovaber. CoemmHeHMA QOPMYJIE (I) HOONOJHMUTEJIEHO MOXHO MCIIOJIE30BATh
Ipy Tepaluy LUppo3a I[IeueHM, a Takxke JIS YyJIyulleHusS OTpaHMUYeHHOM
IPOOYKTUBHOCTHU [IaMATM MM CIIOCODHOCTM K OOYUEeHMD.

B omHOM M3 BapMaHTOB OCYIECTBJIEHUA WM300pPeTeHUs COeIVMHEeHUSA
dopmyJsiel  (I) MOXHO MCIOJIB30BATE MOJA JedeHMS CepldedHOCOCYIOMCTOTIO
3aboJieraHud, HapylleHU g SHIOTeJINAaJILHOM dyHKLUM, HapylleHU
OIMacCTOJIMUEeCKOM QYHKINUM, aTepoCcKJiepo3a, ITUIEPTEeH3UN, cepIeuHoOM
HeIOCTaTOUHOCTHM, JIeTOUHOWM TulepTeHsuu (rpynnel I, II, III, IV 1o
WHO) , CTeHOoKapInu, TpoMBo3a, pecTeHO3a, MHpapKTa MHUoOKapna,
MHCYJIbTa, CepOeuHOM IeKoMIeHcauuy, oO¢oubposa, JIeTOUHOM TUIIEPTOHUM,
HapylleHu SPEeKRTUIILHOM OyHKLNM, ACTMHI, XPOHUUECKOM  IIOUeUHOM
HeOooCTaTOUYHOCTH, omabeTa, IadeTUMdecKOM pPeTUHOIaTUM, HnMpposa
[IeUeHM, XPOHMUECKOTO OOCTPYKTHMBHOTO 3abojieBaHMsa Jerkux (COPD),
OCTPOTO PEeCHMPaTOPHOTO OUCTPEeCC CHMHIOPOMAa, OCTPpOTO I[IOBPeXIeHUI
JerTKmnx, O(ubposa JEeTKMX, KUCTO3HOTO O(pmubdpo3a MIM MHTEPCTULMAJIBEHOTO
3aboJIeBaHnsa JIeTKUX.

CoenuHeHusa QopMyJiH (I) M MX QapMalleBTUUYECKM IIpMeMJIEMEIE COJIM
MOXHO BBOIMUTHE XKUBOTHHM, [IPEOIOUTUTEJIEHO MIEKONIUTAaKIM, M, B
YacTHOCTH, UeJIOBEKY, B KauecTee bapMaleBTUUECKUX CpencCTsB
CaMOCTOATEJILHO, B CMeCcdx C IOpyI'MM CPeICTBOM WM B  dpopMme
bapMalleBTUUECKUX KOMIIO3ULMUNM. TepMMH «IIalMeHT» BKJIOUaeT XMBOTHEHX,

InIpenllouyTrTeJIEHO MJIEKROIIMTanmMxX, M, B WaCTHOCTHM, UYeJIoOBeKa, KOTOPHEe
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VICIIOJIB 3YT IO aHHEIE aKTVIBHEIE CpencCTBa IJIA IIpeooTBpalleHM A MJIn
JedeHUA MeIUMIVHCKOI'O COCTOAHMA. BBeneHMe JIERapCTBEHHOTI'O CpelCTBa
IIallMeHTYy BRJIIOUaeT KaK CaMOCTOATeJIbBHOEe BBelcHMe, TaK M BBeIcHUe
INallMeHTy OpyI'rM 4YeJIOBEeKOM. [TallMeHT MOXeT XeJjlaThb WM HYXIaTbCd B
JeUeHUNM CYIeCTBYKRIIero 3afoJIeBaHUIg WM MeOUIMHCKOTO COCTOSAHUA WJIU
MOXeT XeJIaTb WJIIM HYXIaTbCHd B HpO(l)I/LHaKTI/IquKOM JIeueHV] ©nOJI4 TOTIO,

YTOOERL InpenoTepalliaT™e WJIM CHMXaTb PUMCK BO3HMKHOBEHMA YKaA3aHHOIO

3aboJIeBaHuAa 2Nz MeIMIMHCKOTI'O COCTOAHMA. Kak MCIIOJIBE YT B
HacToAmeM OoIimMmcaHnm, ITallMeHT, <<Hy>K,I[aIOIlU/H\/JIC/CI>> B JIEeUEeHNN
cylmecTByrmeIro COCTOAHUA iz B HpO@MHaKTquCKOM JIeUeHNWI,

OXBaTHBaeT KaK oOllpenesjieHre HeOOXOIOMMOCTM C IIOMOIBK MEeNUIMHCKOIO
npodeccuoHajsia, a TaKxXe XeJjlaHMe TIallMeHTa B OTHOIWEHMM TaKoI'o
JIeUeHuUsd.

OBBeKTaMM  HacCTOAWEeTo n3obpeTeHuUsd, cJlenoBaTeJIbHO, TaKxe
ABJAKTCA CcoelIMHeHua QopMyJiEl (I) MM MX (apMalleBTUUECKM IIpUeMIIeMble
CoJIM OJig IpUMeHeHUsa B KauecTBe OQapMalleBTUUECKMUX CPencTB, UuX
MCIOJIb30BaHre MJIS aKTUBALUMM PacTBOPMMOM TYaHWUJIATUMKJIIAZBH, OJA
HOpMaJiM3aluyM  HapYIEeHHOTO faJjlaHca cGMP wu, B 4YacTHOCTH, Ux
VCIIOJIL30BaHMe B Tepaluy M OpoduJIaKTMKe YKa3aHHBEX BHIIE CUHIPOMORB,
a TaKXe MX MCIOJIb30BaHMe IJIA IIOJIydeHMsS JIeKapCTBEHHHX CpelCcTB OJs
STUX LeJleln.

Kpowme TOTO, 0BBEKTOM  HaCTOAMETO n300peTeHns ABJIAKTCSA
bapmMalleBTUUECKME KOMIIO 3ULINN, KOTOPHEE comepxaT B KauecTBe
AKTMBHOTO KOMIIOHeHTa 5hPekTHMBHYID IDO3Yy II0 MeHbIleM Mepe OIHOTO
coeIMHeHUd GopMyJiH (I) M/MiIM ero dpapMaleBTUUECKU IPpUEeMJIEMOM COJIU
¥ OOHUHHM ¢QapMalleBTUUEeCKM IIpMeMJIeMbl HOCUTeJL, T. €. OOHO WIu
HECKOJILKO BeHMecTB OfapMaleBTHUUECKM IPUMEMJIEMHEX HOCHUTeJel u/Wian
ooBaBoOK.

TakuMm  oBpas3oM, ODBEeKT U300peTeHUsa IIPencTaBJIsgeT coboi,
HalpMyMep, YyKas3aHHOE COeIVMHeHME U eTlo (papMalleBTUUECKU IIpMeMIIeMHE
coM OJIA TIPMMEHEHMSA B KadecTBe (QapMalleBTMUECKOT'O CpeIncTBa,
bapMalleBTUUYECKME KOMITIO 3ULIWN, KOTOPHE comepxaT B KadyecTBe
AKTMBHOTO KOMIIOHEeHTa 530PeKTMBHYKD I03y CoelIVMHeHMd OQopMyJiel (1)
u/nnm ero bapmMalleBTUUYECKU npuemiIeMon CcoJm n OOLIUHEM
bapMalleBTUUECKM IIPMEeMJIeMbll HOCUTEJb, ¥ MCIOJb30BaHMe YyKa3aHHOTO

COeIMHeHNMA I/I/I/IJ'H/I eTro @apmaueBqueCKM HpMeMHeMOﬁ COJIM B TepallliMi
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W OpodMIakKTUKE BHIIEeYKa3aHHBIX CUHOPOMOB, a Takxe "X
VCIIOJIb30BaHMe OJIS TIIOJIYYeHUS JIeKAPCTBEHHHX CPeICTB IJS DTUX
neJjen.

dPapMalleBTHUUECKMEe KOMIIOBMIMM B COOTBETCTBMM C MU300peTeHUEM

MOXHO BBOIMUTL IIepopalibHO, HalpuMmep, B dopMe OWIJIL, TabJIeToK,

JIaKMPOBaHHEIX TabJIeToK, TIOKPEITEIX caXapoM TabJIeTOK, I'baHyJIl,
KeCTKUX n MATKMX KeJIaTMHOBEX KalicyJi, BOIHEIX, CIIMPTOBEX MJIin
Ma CJIAHEIX pacTeopoOB, CHpPOIIoB, SMYHBCMﬁ MJIn CYCHeHBMﬁ, MJin

peKTasbHO, HalpuMep, B GopMe CYHNIO3UTOPMEB. BBelleHMEe TakKXe MOXHO
OCYMEeCTBJIATL IlapeHTepallbHO, HalpuMep, [IOOKOXHO, BHYTPUMHIIEUHO
WM BHYTPUBEHHO, B bopMe pPacTBOPOB IJS MHBEKUUM UM MHOY3UN.

dapMalleBTHUUECKHUE KOMIIO 3ULIUU TaKxe MOXHO BBOIUTH
VMHTAJIAUMOHHEIM IOyTeM. [Jo3MpoBaHHEE  GOPME IOJIS  MHTAJSLUMOHHOTO
BBeleHUd B LeJigxX yIoOCTBa MOXHO OGOpPMyJIMPOBAaThL B BUIE anpo30Jiel
W CYXUX IIOPOWKOB . Oosa KOMIIO3ULIUM, IIOOXOOAMMX u/man
ajalTUPOBAHHEX IJS MHITAJSAUMOHHOTO BBeleHUsd, I[IpedlodTUTEeJILHO,
yTOBH CcoeIMHeHMe OGopmyse  (I) wmuMeso dopMy UYacTHUL YMEHBIIEHHOI'O
pasMepa, U 0OoJiee NPellIoUuTUTEeJIEHO (QopMy YMEHBIIEHHOTO pas3Mepa
IOJIyYalnT WJIYM MOXHO IIOJIyYaTh IIOCPEICTBOM MMKPOHM3ALUN.

ABpPO30JIbHEIE COCTAaBH, HaIpUMep, OIS MHIaJSLUMOHHOTO BBeIeHUS,
MOTYT COIEPXaTh PAaCTBOP WIM MeEJIKYID CYCIeH3UI aKTMBHOTO BemecTBa
B bapMalleBTHMUECKM MIPUEeMJIIEMOM BOOHOM WJIM He BOIHOM pPaCTBOPUTEJIE.
ApPO30JIbLHEE COCTABHE MOXHO [IPEeACTaBJIATE B KOJUUECTBE OIHOW WJIU
HECKOJIbKMX 03 B CTepMJIbHOW (GopMe B 3aKyIOPeHHOM KOHTeMHepe,
KOTOPHIM MOXEeT TIPVMHMMATL GOpMy KapTpHUIXa, WM IOBTOPHO BallOJIHATL
IJIS WCIIOJIL30BaHMA C MCIIOJIL30BaHMEM aTOMU3UPYIMEeTro yYyCTPOWCTBa WK
VHTaJIATOopa . AJIL TepHaTUBHO, 3aKyIIOPEeHHLN KOHTeMHep MOXeT
IpelcTaBJIATE CcoBoM eOMHMUHOEe IOo3Upykllee YCTPOMCTBO, Takoe Kak
HaszaJIbHEM MHTAaJIATOP C OIHOKPATHOM IO30M MIM a’®pO30JIbHEM NO03aTop,
CHa®XeHHBM  JO3UPYIINYM  KJalaHoM  (MHTaJdTop OTMEepeHHBEX  II03),
KOTOPHM npenHazHaueH 1 BEIOpacHBaHMU, KoTma COIlePXUMOEe
KOHTelMHepa OyIeT MCcUepllaHo.

Korma moswmpoBaHHasd (GopMa COOepXMT as3pP0o30JIbHHM 103aTop, OHa
IPennouTUTeJIbHO COIEPXUT IMOIOXONAMUNM MIPOMNeJJIeHT 00 IaBJIeHUEM,
TakoW KakK CXaTH¥ BO3IOYyX, IUOKCHUI YyIJlepola WIM OpTaHUUYeCKUM

IPONEeJIJIEHT, TaKoWM Kak TuipodTopyrJepon (HFC). Iomxonmamue HFC
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NpOoNeJIJIEHTH BrJovaoT 1,1,1,2,3,3,3-renrad¢ropnponas mu  1,1,1,2-
TeTpadTOPTaH. ABpPO30JIBHHE NO3UPOBAHHEE bOpPMEI TaKxe MOTYT
IIPMHMMATE QOPMy aToMM3aTopa C HacoCOM. ABpPO30Jib IIOH JaBJIEHUEM
MOXeT COIepXaThk PacTBOP WJIM CYCIEeH3MK aKTHMBHOI'O COeIVMHEeHUHA. ITO
MOXeT TpebOOBaThb BKJIOUEHMS NOIOJIHUTEJIEHEX SKCIUUIMEHTOB, HAaIPUMED,
CopacTBOPUTEJIEN n/ [TIOBEPXHOCTHO—aKTMBHEIX CpencTs, UTOOH
YCOBEPIEHCTBOBATE XapaKTepUCTUKNU OUCIIepCUM u OOHOPOIHOCTE
CYCIIEH3MOHHHX COCTaBOB. COCTaBEH-PaCTBOPH TaKXe MOT'yT TpefoBaTh
nofaBJieHUSI  COpacTBOpPUTEJIEN, TaKMxX KaK 5STaHOoJ. Taxkxe  MOXHO
BKJIOUATH opyrue MOIMPUKATOPEL DKCUUIIMEHTORB, UyTOOH
YCOBEPIEHCTBOBATE, HalpuMep, CTad®uMJILHOCTL M/WIM  BKYyC  W/WUIMU
XapaKTepPUCTUKM MaCCH MeJIKMX YacTHull (KOJUUYECTBO W/WMJIM OPpOOMIL) B
cocTase.

dapMalleBTHUUECKME KOMIIOBULMY, IIOOXOOAlMe IJIA MHIaJALUMOHHOI'O
BBeIeHu4d, TakKxe MOTYT [IPMHMMATh bopmy cyxom TIOPOMKOBOM
VHT aJIupyeMom KOMITO 3ULIUA . Takasa KOMIIOBMLMA  MOXET comepxaTb
[IOPOWIKOBYK OCHOBY, TakKyK KaK JlaKTo3a, IJIOKO3a, Tperajio3a, MaHHUT
WM Kpaxmall, coeamHeHMe OQopMyJH (1) (mpemnouTUTeJIbHO B dopMe
JacTHl, yMEeHBIIeHHOTO  pasMepa, HalpuMep, B MMKPOHUBUPOBAHHOM
bopMe) ™ HeobBsg3aTesJIbHO MOIMOUKATOP 5OOeKTMBHOCTM, TakoM KkKak L-
JIeMuMH VI opyras aMMHOKMCJIOTA, n/ U CcoJn MeTaJlJIOB u
CTeapMHOBOM KMCJIOTH, TakMe Kak CcTeapaT MaTHMS WIM KaJblug. B
HEKOTOPEIX BapMaHTaxX OCYIEeCTBJIEHMA CyXad IIOPOMKOBasg MHIaJIMpyeMas
KOMIIOBULMA COIEPXUT CYXYK IIOPOMKOBYK CMECh JIAKTO3H UM COeIVMHeHUSA
bopmyJsiel (1) MJIM €70 COJM.

HeoBazaTelsbHO, B YaCTHOCTH, OJIs CYyXUX IIOPOMKOBHIX
VHT aJIUPYeMBIX KOMIIO 3ULIUM, bapMalleBTUUECKYID KOMIIO 3ULIMIO oJs
VHTaJISLIMOHHOTO BBeIeHMS MOXHO IIOMENAaThE BO MHOXECTBO 3aKyIIOPEeHHEX
KOHTelHepOB hifelc! (HanmpuMep, coepXanmmx CYyXyw [IOPOIKOBYIO
KOMIIOBUIIWK) , YCTAHOBJIEHHHX IIPOIOJIEHO B IIOJIOCKE WM JIEHTE BHYTPU
IIOOXOOAmMero MHITAJAUMOHHOTO YCTPOMCTBa. KOoHTelHep pa3pbHBailnT WU
OTKPHBAKT OTCJaMBaHyeM II0 TpeboBaHMIO UM OO3Yy, HaIpuUMep, CyXou
IIOPOMKOBOM KOMIIO3MIUIMY MOXHO BBOIMTL IIOCPEeICTBOM MHITAJNALUM Uepes
YCTPOMCTBO, Takoe KakK ycTporcTBo DISKUS® (GlaxoSmithKline) .

ﬂpyrme VMHT'AJIATOPE CYXOI'O IIOpPOIKa XOpOomo M3BECTHEI ClIlellMaJIMCTaM B
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OaHHOM 00JIaCcTM, ¥ MHOI'ME TakMe YCTPOMCTBa KOMMEPUECKM IOCTYIIHH,
TIOe pelpeseHTAaTUBHEE YCTPOMCTBa BKJILUalT Aerolizer® (Novartis),

Alrmax™ (IVAX), ClickHaler® (Innovata Biomed), Diskhaler®

(GlaxoSmithKline), Accuhaler (GlaxoSmithKline), Easvhaler®
(Orion Pharma), Eclipse™ (Aventis), FlowCaps® (Hovione),
Handihaler® (Boehringer Ingelheim), Pulvinal® (Chiesi),
Rotahaler® (GlaxoSmithKline), SkyeHaler™ W Certihaler™

(SkyePharma) , Twisthaler (Merck & Co., Inc.), Turbuhaler®

(AstraZeneca), Ultrahaler® (Aventis) m T. 1I.

Opyrue IoOXonOanme bopMEI  BBeIOEeHUS IpenCTaRJIST cobou,
HalpyMep, UYPecCcKOXHOe MM TOIMUYeCcKoe BBeleHMe, HalpuMep, B dopme
Masen, HacToeK, ClipeeB MM TpPaHCOEPMAaJIbHHX  TepalleBTUUeCKMX
cucTeM, WM, HaIpuUMep, MHUKPOKAICYJ, MMILJIAHTOB WJIM CTepXHeN.
[IpennouyTuUTeNIbHAa S bopmMma BBeleHusd 3aBUCUT, HallpuMep, oT
3aboJiepaHMd, OoOJIeXalleT'o JIEUEHMIO, M OT eI'0 TAXKEeCTHU.

KonuecTBO AaKTMBHOTO CcoeIMHeHrsa odopmyJse (I) wu/uiam  ero
bapMalleBTHMUECKM I[IpMEeMJIEMEX CoOJIe B dapMalleBTHUUECKOM KOMIIO3UIIUN
oBraHO cocTaBJgsgeT oT 0,01 mo 200 mr, HanpmMmep, ot 0,1 mo 200 wmr,
npenmnourureJbHO oT 1 mo 200 M, Ha 5»Oo3y, HO, B 3aBUCUMMOCTHM OT
TUIIa QapMalleBTUUECKONM KOMIIO3UINWM, TakXe OHO MOXeT OHBTbL BhINle. B
HEeKOTOPEIX BapMaHTax OCyMeCTBJICHUS KOJIMUECTRBO AKTUBHOTO
coemmHeHud GQopmyse (1) wu/uiam  ero dQapMalleBTUUECKM IIPHEeMIIEMEX
coJieM B (QapMalleBTHMUECKOM KoMIo3uLuuM cocTarjsgerT oT 0,01 mo 10 wMr
Ha Josy. JdapMalleBTHMUECKMEe KOMIIO3MUIUM OOBUHO comepxaT oT 0,5 mo
90% mno Macce coemMHeHUd QopMyJEl (I) u/uiaM ero dapMalleBTUUYECKN
opueMJIeMBIX coJieM. IloJydeHre @QapMalleBTUUeCKUMX KOMIIOSULIUM MOXHO
OCYMeCTBJIATL TakuM oBpa3oM, KOTOPHM M3BeCcTeH per se. C »sToM
LIeJlbo, OOHO WMJIM HEeCKOJIBKO CoeOuMHeHUr QopMyJiel (1) WU/MIM  UX
bapMalleBTUUECKM IIPpMeMJIeMHEe COJIM, BMeCcTe C OIHMM WM HeCKOJIbKUMM
TBEPILIMU MM XUIKMUMU BelleCTBaAMM (apMalleBTUUECKMX HOCUTEJIeN 1/UJINU
notaBkamMu (MJIM BCIOMOTATEeJILHHEMM BellecTBaMM) M, IOPpU XeJlaHuM, B
KoMOMHaALMM C IOpyI'MMM QapMalleBTUUECKM AaKTUBHBEIMM COEeOMHEeHUAMHN,
o6J1a1ani M1 TepaleBTUUECKMM WM  OPpOoOMIIaKTHUUEeCKMM  OeMCTBUEeM,
IpeBpamalnT B [IOOXOIANYH OJIA BBeleHUI (opMy WMIM OO3UPOBAHHYI

bopmy, KOTOPYIO 3aTeM MOXHO MCIIOJIE30BATh B KadecTBe
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bapMalleBTUUECKOT'O CpencTBa y UeJIOBEeKa WM B BeTepUHAPUN.

IOia rnoJjiydyeHMs OWIIOJIE, TabJleTOK, IIOKPHTEX CaxapoM TabJIeTOK U
TBEePIHX KeJla TUHOBEIX KallCcyJl MOXHO MCIIOJIE30BAaTE, HallpuMep,
JJaKTO3y, KpaxmalJl, HalpuMep, KyKYypPy3HHM KpaxMaJl WM [OTPOM3BOINHEHE
Kpaxmaja, TaJibK, CTeapMHOBYK KUCJIOTY WJIM MX COJIM U T. I,
Hocurenu 04 MATKUX KeJla TUHOBEIX KalcyJ u CYIIIOBUTOPUEB
IpeICTaBJIAKT COOO0¥, HalpuUMep, XUPH, BOCKM, IOJIYTBEpOHE U XUIKUE
[IOJIMOJIEL, IIPUPOIOHEE WM OTBepXIeHHHEe Macjla M T. . Illogxomdmue
HOCUTEeNM IJIA I[IOJIydeHMA  pacTBOPOB, HallpuMep, pPacTBOpPOB  IOJiA
MHBEKUUM WM 5SMyJIBCUM WM CHUPOIIOB IIPpeICTaBJIAT CoO0O0V, HalpuMep,
BOLNY, OMU3MOJIOTMUECKM IIpMeMJIEMHM pacTBOP XJIOpMUIa HaTpusa, CIUPTH,
TakKMe KaK 5STaHOJ, IJIMLUEPMH, I[IOJIMOJIE, CaxXapo3y, MWMHBEPTUPOBAHHEN
caxap, IVIOKO3Yy, MaHHUT, pPaCTUTEeJIbHEE Macjla M T. L. Takke MOXHO
JINOQUIIMB0BaTE  COeOMHEHMI  QOPMYJIE (1) n uxX dapMaleBTUUECKU
IpueMIIeMble COJIM M MCIIOJIB30BaTh I[IOJIydaeMble JIMOQUIIM3aTH, HallpuMep,
O0JIA T[IOJIyYeHMA OpelapaToB OJA MHBEeKUUM Wi MHOy3mMM. Illogxomdmue
HOCUTeJIM IJI MUKPOKAIICYJI, MMILJIaHTOB WMJIM CTepXHeM OIpelCTaBJIgioT
cobo, HallpuMep, COINOJIMMEPH  IJIMKOJIEBOM  KUCJIOTH M MOJIOUHOM
KMCJIOTEH.

[IoMMMO aKTUMBHEIX COeOMHEHUM WU HocuTeJeM dapMalleBTUUeCKUre
KOMIIOBULMM TaKXe MOI'yT COHOepXaThk OOBUHBEE HOOABKM, HaIPUMEDP,
HAIIOJIHUTENY,  Pa3peXJIUTENN, CBA3HBaKIME CpelCcTBa, CMa3BBanlye
CpeICTBa, CMauMBawlue CpeInCcTBa, CTabuinM3aTOpPH, 5SMYyJIbCUOMKATOPH,
OVCIIEpPCaHTH, KOHCEePBAaHTH, [IOOCJIaCTUTEIN, Kpacsdmme  BelleCTBa,
apoMaTnu3aTOPH, OTHOYIIKY, 3alyCTUTeNN, pazbaBuTesN, Oy bepHEEe
BelleCTBa, pPacCTBOPUTEIM, COJIOOUIN3aTOPH, CPeOCTBa OJIi IOCTWKEHUSA
sbdberTa oerio, coJ oJjidg M3MEeHEHN ST OCMOTUUYECKOT'O OaBJIeHUS,
[IOKPHEBAKIIVE CPEeNCTBa WM aHTUMOKCUIAHTH.

Hoza AKTUBHOTO COeOMHEHU I bopMy JIEL (I) n/Uim ero
bapMalleBTHMUECKNM OPMEMIIEMOM COJIM, MoIJiexallas BBeIeHUI, 3aBUCUT OT
VMHOIVBUOYAJIEHOTO CJiydYasd M, Kak OHBaeT OOBUYHO, I[IOIJIEXUT alallTaluu
K MHIOIMBUIOYAJIEHEIM OOCTOATEeNIECTBaM IJIA IOOCTVKEHMHA  OITUMAJIBHOTO
s0pexTa. TaxmMm oOpaszsoM, DHDTO 2aBUCUT OT IIPUPOOEL M TAXKECTU
HapylleHVA, IoOJjleXallel'o JIeUeHMI, a TakxXe OT IIojla, BO3pacTa, MaccChH
M  UMHIMBUAOYAJILHOM  UYBCTBUTEJILHOCTM  UeJIOBeKa WM  KMBOTHOTO,

riomJjexaimero JIEUEeHNID, oT sbderTa u OJIMTEJIBHOCTHU OeliCTBUSA
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VCIIOJIbE3YEMEIX COeIVMHEeHUM, OT TOTIo, ABJAeTCHa JM TepalMsa D2KCTPeHHOM
MM XPOHUUECKOW WJIM OPpOodMIaKTUMUEeCKOM, WJIM OT TOI'o, BBOOAT JMU
IpyTMe aKTHBHEIE COENMHEHMS B HOOIOJIHEHME K COeIVMHEHMAM QOPMYJIH
(I). B uejsoMm, CyTO4YHasa nosza npubiamsmresnsbHo oT 00,0001 mo 100
Mr'/xT, B uyacTtHocTM, oT 0,0001 mo 0,30 mr/kxr mwium ot 0,01 mo 0,03
MT/KT (B KaxiIoM cJydae MI' Ha KI' MaCCH TeJjla) MHOOXOOUT IJIid
BBEeIOEeHMSA B3pPOCJIOMY, BeCAlleMy NPUOIUBUTEIIEHO 75 KT, oJis
OOCTMXEHMA XeJIJaeMBIX pes3yJibTaToB. CYTOUHYK 03y MOXHO BBOIUTE B
OOHOKpPaTHOM o3& WMJIM, B UYaCTHOCTM, Kormga BBOIAT ©OoJiee BHCOKUE
KOJIMUEeCTBa, MOXHO OOCTAaBJIATH HECKOJIBKMMM, HallpUMEpP, IOBYMS, TpeMsd
WY YeTHPbMSA MWHIMBUIOYAJIBHEIMM O3aMM. B HEeKOTOPHX CJydasx, B
3aBUCHMMOCTHM OT MHIMBUIOYAJIBHOTO OTBeTa, MOXeT OHTb HeOOXOIVMMO
OTKJIOHATHLCS B OOJBIYID WMJIM MEHBIYI CTOPOHY OT 3alaHHOM CYyTOUHOM
OO3H. [IpellouTUTesSIbHOM ABJISeTCS OOHa CYyTOUHas Oo3a.

CoemmMHeHMA bopMyJIEL (I) AKTUBUPYIOT PacTBOPUMYIO
TyaHuJaTIuKIazy. Bilaromapsa BSToOMy CBOMCTBY, IIOMUMO MCIIOJbL30BaHMUSA
B KauecTBe OdapMalleBTUUECKM aKTUBHHX COeIMHEeHMM B MeOMLMHEe
JeJIoBeka M BeTepuHapuy, TakKXe MX MOXHO MCIOJbL30BaTh B KadecCTBe
Hay4dHOTO MHCTPYMEeHTa MJIM B KadecTBe BCIOMOTAaTeJIbHOTO CpeIcTBa
oJisS OUOXUMMHMUECKMX MCCJIeOOBaHUM, B KOTOPHX IMIpelrnojiarainT TaKon
20deKT, OKa3HBaAEMBM Ha PacCTBOPMMYD I'YaHMJIATIUMKIIAZY, UM TakKxe IIJId
OIVaTHOCTUUECKHUX lLeJjleM, HalpuMep, IIPpM IUaTHOCTUPOBAHUN KJIETOUHHX
00pasloB MM TKaHEeBHX 00pasuoB in vitro. CoenuHenms ¢opmyJiel (I)
M UMX COJIM, KPpOMe TOTO, IOINOJHUTEJBHO MOXHO MCIIOJBE30BaTh, KakK yXe
yKasaHHO BHIIe, B KaueCTBe IIPOMEXYTOUHHX COeOMHEeHUV IJIS IIOJIyUeHUI
IPpYIUxX dapMalleBTUUEeCKM aKTUBHHX COeOVHEeHUMN.

OOHO WMJIM HECKOJIBKO IOINOJIHUTEJIBHEX (apMaKOJIOTMUYECKM aKTUMBHEX
CPeICTB MOXHO BBOIMUTH B KOMOMHAalMM C CcoelIVMHeHreM OQopMyJiel (1) .
NommoJIHMTeJIbHOE aKTMBHOEe CpPelCTBO (MJIM CpencTBa) OIpedHa3HaudeHO
oJjga Toro, dYToOH o603HauaTh (QapMalleBTUUECKM aKTMBHOE CpPelCTBO
(mnn  cpencTBa), KOTOpOoe aKTMBHO B OpTaHU3ME, B TOM UYMCJIE
IpOJIEKApPCTBEHHHE CPEeNCTRBa, KOTOPHE IIpeBpamanT B dapMalleBTUUeCKHU
AKTUMBHYK QOpPMy IIOCJIe BBeJeHMHa, KOTOPHE OTJIMYUAKTCA OT COEeIMHEHUS
bOPMY JIEL (I), M TakXxe BKJOUYALT CBOOOIOHEE KMCJIOTH, CBODOIHEIE
OCHOBaHMA u bapMalleBTUUYECKU preMIIEMEE CcoJm YKa3aHHHX

OOIIOJIHMTeJIbHEIX AKTVMBHEIX CpelCTB. B LeJIoM, Jodoe rnooxXxonmdmee
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IOOIOJIHUTEJIBEHOE aKTMBHOE CpelCTBO WU Cpencrra, BKJIIOUA I B
KaueCTBe HEeOTPaHWUMBAKIMX [IPVMMEPOB aHTUTUIIEPTEH3UBHEE CPEICTRBa,
AHTMATEPOCKIIEPOTUUECKNE CpencTrea, TakKue Kak MOIVOUIIMPYKIIE e
JUIIMOE  COeIMHEeHMe, aHTHuIMadeTUUYecKMe CpeICTBa U/UJIM CpencTBa
IIPOTUE  OXMPEHUH, MOXHO  MCIIOJIL30BATEL B JiOOOM  KOMOMHALIMM  C
coeIMHeHneEM bOPMY JIEL (1) B eIMHOM OO3UPOBAHHOM cocTaBe
(koMOMHaALMKM JIeKapCTBEHHEX CPeICTB C OUMKCUMPOBAHHOM MHOO30M), WU
MOXHO BBOIMTBH IallMEHTY B OINHOM WMJIM HEeCKOJIBKUX  pa3OeJIbHEX
OO3UPOBAHHEX CoOCTaBax, uTO IIpelyCcMaTpMBaeT lapalljleJIbHOe  WIIM
[IoCJIeIOBaTeJIbHOE BBEINEHMe AaKTUBHHX CPelCcTB (COBMECTHOe BBeleHUe
OTHOEJIbHEIX aKTUBHEX CPelCTB) . I[IpUMephs OOIOJIHUTEJIbHEX aKTUBHBEX
CpencTs, KOTOPHE MOXXHO VCIIOJIL30BAThE, BKJIOUAT, HO He

OT'vaHMuUMBaACE 9STHUM, MHPM@MTOPM AHTMOTeH3MHIIpeBpamamnimero @epMeHTa

(HaanMep, ajJjlaleripmi, OeHazellpui, KallTOoIIpWJI, LepOoHalIlpnJI,
nrJiasallpuii, oeJiallpuii, SHaJlallpwmi, SHaJlalipmJjiaT, bo3MHOIIPWII,
riMmnoaripmiI, JIMISVHOIIPWII, MOBEJITUIIPWII, IIepVMHIOOIIPWII, XVHaIIpnJI,

paMuUIIpUII, CHOUpalpWil, TeMOKalpWUJl WM TpaHOoJalpuil), aHTaTl'OHMCTEH
pelenTopa aHTMoTeH3MHa II (HanopuMmep, JiozapTadH T. e., COZAAR®,
BaJjicapTaH, KaHIecapTaH, OJIMecapTaH, TeJIMecapTaH U JoOHe M3 5BTUX
JIEKAPCTEBEHHEIX CpeIncTE, VICIIOJIb 3y EMEIE B KOMOMHAaUUN c
TUOPOXJIOPOTHABUIOM, HampuMmep, HYZAAR®); UHTUOUTOPH HeNTPAaJbHBX
SHOonenTunas (HaopuMep, TuopbaH u docdbopaMMIOH), AaHTAT'OHUCTEH
aJIbIOCTEPOHA, MHIMOMTOPE CHMHTA3H aJIbHOCTEpOHa, MHIMOMTOPH PEeHMHA
(HanpuMep, I[IPOM3BONHEE MOUEBMHE M OV— WM TPUIENTUIOB (CM. IIaTeHT
CIIA N 5116835), aMMHOKMCJIOTH M IMIPOM3BONOHHE (maTeHTH CIA 5095119
" 5104869), aMMHOKMCJIO THEIE LIeIIOYKM, CBSA3aHHHE HeIllellTUIHBMA
ceazavm  (maTe”HT CHIIA 5114937), I1nv—- U TPUIENTUOHEE IIPOU3BONHEE
(maTedT CIMA 5106835), nenTuomJIaMMHOOMOJIE (maTeHTH CIMA 5063208 wm
4845079) U OenNTUOIWI--aMUMHOAalMIIaMUHOONOJIKapOaMa el (maTenT CIA
5089471); TakXe pas3JIMUHBEE OPpyTIMe NelNTUMIOHBEE aHaJIoTM, KaK PacCKPHTO
B cJelyiomMx IaTeHTax CHA 5071837; 5064965; 5063207; 5036054;
5036053; 5034512 wn 4894437, ¥ HUBKOMOJIEKYJISPHEE MVHIUOUTOPH
pPeHrHa (B TOM UYMCJIe IOUOJICYJIEQOHAMUIE U CYJbOMHUIE (naTteHT CIA
5098924), Opou3BOOHEE N-MOPQOIJIMHO (maTedT CIIA 5055466), N-

TeTepOUUKIMUECKMe CIUPTH (maTeHT CIA 4885292) M OMPOJIMMMIOAZOJIOHE
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(maTenT CIMA 5075451); TakXe MOIPOM3BOINHHE IencTaTuHa (nmaTteHT CIA
4980283) m ¢TOp- ¥ XJOP-IPOM3BOLOHEE CTATOH-COIepXallMX IIelITUIOB
(maTenT CIMA 5066643), »HalnkpewmH, RO 42-5892, A 65317, CP 80794,
ES 1005, ES 8891, SQ 34017, ammuckupeH (2(S),4(S),5(S),7(S)-N-(2-
KapbaMonJi—2—Me TUJIIIPONINI) —5—aMUHO—4 - TUOPOKCHU—2, /- OUMNBOIPONINII— 8~

[d-MeTOKCH—-3— (3—-METOKCUIIPOIIOKCH ) ~PeHMJI] —OKTaHaM1]] reMrpyMapaT)
SPP600, SPP630 wm SPP635), aHTaAr'OHUCTH pPeELelNTOPOB DBHIOTEJMHAE,
MHITUOUTOPE QochoImMaCTepa3b—5 (HalpuMep, CUIOeHadwusi, Tanajdouil u
BapheHadwui) , cocyhopacuupdnlue Cpencrsa, OJOKATOPH KaJbLMEBHX
KaHaJIoB (HalpuMep, aMJIOOMIMH, HUOeOIUIVH, BepallapMil, IUJITHaseM,
TaJiIJIonaMm, HWJIY OUIIVH, HYMOOUIIVHEL, HUKaAPIUIIVH) , aKTUBaTOPH
KaJIMeBEX KaHaJIOB (HalpuMep, HUKOpaHIWJI, IMHaUMOWII, KpoMaKaJluM,
MUHOKCHUIOWII, alIpUIIKaJIVIM, JonpasojaMm) , OUYPEeTUKNU (HanpuMep,
TUOPOXJIOPOTHASZHUL) , CUMIATOJIUTUUECKME CPelCcTBa, JeKapCTBeHHEe [-
aIpeHepInuecKue BJIOKaTOPE (HanpuMep, IPONIPaHOJIO, aTeHOJION,
BMCOIPOJIOTI, KapeBeomio, METONIPOJIOJN  WJIM  MeTOIIPOJIOJI  TapTartT),
JIeKapCTBEHHEE O -alpeHepruueckue OJIOKATOPH (HalIpuMep, IOOKCa303UH,
Ipa30CUH W o-MeTuigomna) , LleHTPAaJIbHEE o—alpeHepIruUuecKue
aTOHMUCTEH, IepudepuUUeckre CcoCylopaclMpianlMe CcpelcTea (HaIpuMep,
rMopalia3muH) ; CpenCcTRBa, I[IOHWXaKIMe JUIOMIOHE, HaldpuMep, WHIUOUTOPH

HMG-CoOA pelyKTas3b, TakKye KakK CHUMBaAcTaTMH M JOBaCTaTMH, KOTOPHE

npeIncTaBJIeHE Ha peHKe B Bume ZOCOR® m MEVACOR® B JIaKTOHOBOM
IpoJIeKapCTBeHHOM (GQOopMe ¥ BHIIOJHALT OQYHKUMIO MHTUOMTOPOB IIOCIIe
BBeOeHUA, U OQpapMalleBTUUECKU IIpUEeMIIEMBle COJIM KUCJHX IUTIUIPOKCHU
nHrubuTopos HMG-CoA penoyKTas3s C OTKPHTHEM KOJBIOM, TaKMX Kak

aroppacTaTMH (B YacTHOCTM, COJIb KajlblUus, IIpolakaeMas B BUIe
LIPITOR®), posyBacTaTuMH (B YaCTHOCTHM, COJIb KaJbludg, IIpodaBaeMad
B BUOE CRESTOR®) , nIpaBacTaTHUH (B dYacTHOCTH, COJIb HaTpUAa,
npomaBaeMas B Buie PRAVACHOL®) u ¢ayBacTaTMH (B YaCTHOCTH, COJIb
HaTpUA, npomaBaeMas B Bume LESCOL®); MHTUOUTOP  abcopbumun

XoJIeCTeprHa, TaKkoM Kak 33eTUMIUO (ZETIA®) " 23eTUMUD, B
KOMOMHauIuMM C JIOEMM OPYTMMM CpeldCcTBaMHi, CHIDKAMMMMA — JIMIIMIOH,

TaKMMM Kak MHITUOUTOpPE HMG-COA penykKTass, OTMeUeHHHE BHIE, ¥, B

yaCcTHOCTH, C CMMBaCTaTUHOM (VYTORIN®) Wiy C  aTopBacTaTHMHOM
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KaJIbUMA; HMalyMH B QopMax C He3aMeIJIMTEeJILHEM BECBOOOXIEHVEM WIINU
KOHTPOJINPY €MBEIM BEHICBOOOXIOEHNEM n/viam c MHITUOUTOPOM HMG-CoA
penykKTase; alOHMUCTHE pPelLelTOpOBR HMallMHa, TakuMe KaK alUuIlIMMOKC U
aundpaH, a Takxe YaCTUYHEE ATOHUCTH  pPeLellTOpOB HMalUMHa ;
M3MeHAIe MeTaboJM3M CpencTBa, BKIOUAA MHCYJMH ¥ MUMETHKU
MHCYJIMHa (HaldpuMep, MWHCYJIMH »OelJlyIekK, WHCYJMH IJlapTMH, WHCYJIUH
JIUBIPO) , MHIUOUTOPE OUIleNTUIuInentTunass—-1V  (DPP-4) (HanpuMep,
CUTATJIUIITUH, aJIOTJINIITHH, OMapPUITJIUIITUH, JIMHaTJIUIITHUH,
BUJIDATJIMIITYH) ; YCUJIUTEJM UYyBCTBUTEJBHOCTM K MHCYJIMHY, B TOM
uncie (1) AT OHUCTEL PPARY, Taxkme Kak TJIMTa30HH (HanpuMep,
nuorJnuTaszoH, AMG 131, MBX2044, MUTOIJIMTas0H, JoberjgurasoH, IDR-
105, pocuramTazoH M 0OajalJMTa30H), UM IpyIMe JuTraHOe PPAR, B ToOM
uyycyge (1) OBOWHHE aroHuUCTH PPARA/Y (Hampumep, ZYH2, ZYH1, GFT505,
uyramMTasap, Myparanuraszap, ajlerymMrasap, comeryiMTasap "
HaBeIJMTasap) ; (2) aroHucTel  PPARQ, TakMe Kak IIPpOU3BONHEE
beHodudporOM KV CJIOTEL (HanpuMmep, reMOubpo3mII, kJjodpmubpar,
uunpodmbpat, benodmubpar, Bezadubpar), (3) n30upaTeslbHEE
mMonmyJaTopel PPARy  (SPPARYM), (HanpuMep, TakKue KakK Te, KOTOpPHE
packKpuHTEH B WO 02/060388, WO 02/08188, WO 2004/019869, WO
2004/020409, WO 2004/020408 m WO 2004/066963); m (4) yvacTUUHLEeE
aroHmcTE PPARYy; (ii) OUITYaHUOH, TakMe KakK MeTQOpPMMH U €TI0
bapMalLleBTUUECKHU npueMJIeMele CcCoJ, B J4acTHOCTH, MeThopMMH

TI'MOpoXJiopmno M MX COCTaBE C IJIMTEJIBEHEBEIM BHICBOOOXIEHMEM, TaKMe Kak

Glumetza™, Fortamet™ wu GlucophageXR™; wun (iii) UHTUOKTOPH
IpOTeMHTUPpO3nHboCchaTaze— 1B (PTP-1B) (HanpumMmep, ISTIS-113715 wm
TTP814) ; MHCYJIMH WJIN aHaJIoTu MHCYJIMHAa (HanpuMep, MHCYJIMH

meTeMnp, VHCYJIMH ITJIYJIM3MH, VMHCYJIVMMH IOeIJlyIoeK, VMHCYJIMH TIJlapI'VH,
VMHCYJIVIH JIN3TIIPO n VMHT aJIAIIMMOHHEIE COCTaBEL Kaxmgoro) ; JICIITUH n

IIPOM3BOOHEE n AT'OHMCTEL JISIITVMHAa ; aMMJIVNH 17 aHaJIOTU aMMJIVMIHa

(HanmpuMep, OPpaMJIMHTHKI) ; CyJIbEOOHUIIMOUEBUHY " He
CYIIBLOOHUIIMOUE BMHHEE YCUIUTeJIU Cekpelmu MHCYJIMHA (HammpuMep,
TONBYTaMII, TIMoypum, TJINTIUEUI, TJIMMEeIIUMPUI, MUTUTJIMHAT,

MEeTJIMTUHUIOE, HATETJIMHUI W pPehNarJIMHUI) ; WHIUMOMTOPHE O—TJIKO3MIa3H
(HanpuMep, axkapbosa, BOoTUIMOO3a " MUTJIUTOJI) ; AHTAT OHUCTH

PEelLenTopoB IUlIkkaroHa (Hanpumep, MK-3577, MK-0893, LY-2409021 wu
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KT6-971) ; MMIME TUKU VHKpeTHHE, Takue Kak GLP-1, aHaJioru,
IPOM3BOOHEE ¥ MuMeTukM GLP-1; w® aroHuMCTH pelenrtopos GLP-1
(HanpuMep, OyJgarTJyTun, ceMamJyTunm, auadbuTIIyTHI, DKCeHaTHUm,
JIUpamIyTun, JUKCUMCeHaTurn, TacnornjayTtun, CJC-1131 m BIM-51077, B
TOM UMCJIe UMX WVHTpaHa3aJIbHEEe, TpaHCOepMaJlbHEle U eXeHeOeJIbHEeE
COCTAaBH) ; CpeIncrTBa, cHmxawomre LDL xoJieCTepHUH, TakMme Kak (1)
MHTUOUTOPE HMG-COA pelyKTash (HalpuUMep, CHUMBACTaTHH, JIOBacTaTWH,
npaBsacTaTmH, LuepuBacTaTUH, byBacTaTHH, aTopBacTaTUH n
po3yBacTaTUH), (11) xXeJjaTH XeJIUHHIX KMCJIOT (HalpuMep, KoJieCcTuJaH,
KOJIeCTUMM I, KOJIeCeBejlaMa I'MIOPOXJIOPUI, KOJIECTUIIOJI, XOJIeCTUpaMMH U
IOMaJIKMIIaMMHOAJIKMIIO BHE [IPOU3BOIOHEE CHIMTOTO OeKcTpaHa), (1ii)
MHTUOMTOPH abcopbumu xoJieCcTeprHa, (HaopuMmep, »3eTuMud), u (iv)
VHIUOUTOPEL aunii—KoA: xojlecTepmrHauuJITpaHchepa3H, (HanpuMep,
apaszuMmO) ; noBemawmye HDL JIekKapCTBeHHBE CPenCcTBa, (HanpuMep,
HMAUMH ¥ AaTOHMCTH PelLelTOPOB HUKOTMHOBOM KMCJIOTH, a TakKxXe Ux
Bepcuy C OJIMTEJIBHHEM BEHCBOOOXIEHMEM) ; COEOMHEeHMS I[IPOTUB OXUPEeHM;
cCpencTra, IIpelHa3HaUeHHEEe IJIA MCIOJBE30BaAHMA B  BOCIAJIUTEJIbHEIX
COCTOSAHUAX, Takme Kak ACIIMPUH, HeCTepOUOHEEe
IIPOTUBOBOCIIAJIUTEJIE HEIE JIeKapCTBEHHEE CcpeInocTBa NI HIIBRII,
TJIOKOKOPTUKOMUIOE U CeJIeKTUBHHE MHIMOMTOPH UIMKJIOOKCUTEHABHE -2 WK

oor-2; AKTUBATOPH TJIIOKOKMHA 3BL (GKA) (HanpuMep, AZD6370) ;

UHTUOUTOPH  11B-TuOpoKcUCTepouOOeTrMOIpoTeHass 1 Turna, (HaopuMmep,
TakyMe KaK Te, KOTOpPHE pacKpHTH B IIaTeHTe CIA N 6730690, m LY-
2523199); wuHrubuTope CETP (HanopuMmep, aHaleTpanmub, sBaleTpalud u
ToplueTpanmd) ; MHIMOMTOPH OopykTo30-1, 6—6ucdochaTasH, (HanpuMep,
TakMe KaK Te, KOTOPHE PacCKpPHTH B IaTeHTax CIIA NN 6054587;
6110903; 6284748; 6399782 wm 6489476); wUHIUOUTOPH aleTui-KoA-
KapBOOKCHUIIa 3H 1 VI 2 (ACC1 wmmm ACC2); AKTUBATOPH  AMO-
AKTUBUPYEMEIX IIpOoTeMHKMHAa3 (AMPK); OpyIme al'OHUCTH pPeLelTOpOB,
COTNIPSAXEHHHX C G-0eJIKOM: (1) GPR-109, (ii) GPR-119 (nHampumep,
MBX2982 m PSN821), m (iii) GPR-40; aHTaroHucTH SSTR3 (Hanopumep,
TakyMe Kak Te, KOTOpHEe pPackpuTe B WO 2009/001836); aTOHUCTH
pPelLenTopoB HeWpoMenuHa U (HanpuMmep, Takue KaK Te, KOTOpPHE
PAcCKPHTE B WO 2009/042053, BKjIoOUad B KaueCcTBe HeOTPaAHUMUMBALIMX

IPUMEpPOB HeMpoMenuH S (NMS)); MomyJnaTopel SCD; aHTaroHMCTH GPR-
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105 (Hampumep, TakKue KaK Te, KOTOPHE PacCKpPHITEH B WO 2009/000087);
MHTUOUTOPH  SGLT (HanmpuMep, ASP1941, SGLT-3, sMIIarmpJIO3MH,
omanarjandJo3UH, DPTYTIUQIOSUH, KaHaJmdpJIO3MH, BI-10773, PF-
04971729, pemorjyodyosuH, TS-071, ToQoTmMdJIO3MH, HUIPATJIMOIOZUH U
1X-4211); VHIMOUTOPEL auMII-KodpepMeHTa
A myauumMlepuHauuITpaucdepas3su 1 nu 2 (DGAT-1 n DGAT-2);
VHIVOMTOPE CUMHTA3E XUPHBEX KUCJOT; MHIMOUTOPH alUuJI-KodepMeHTa
A MOHOaAUWIIIJIMLepHUHaUMITpanchepassel 1 m 2 (MGAT-1 wm MGAT-2);
aTOHMCTH pelenTopa TGRD (Takxkxe wm3BeCTHHEe Kak GPBAR1, BG37,
GPCR19, GPR131 wm M-BAR); WMHIMOMTOPH I[IOOB3OOWMHEIX IIePEHOCUMKOB
KeJIUHHX kKucjoT; PACAP, wMuMeTukyu PACAP M aroHMCTH pelenropa 3
PACAP; aT'OHUCTEH PPAR; VHIVOUTOPE  OPOTEeMHTUPO3MHOOoChaTase—-1B
(PTP-1B); auTuTeya IL-1b, (Hamnpumep, XOMAOL2 um kaHakuHyMmab); u
OPOMOKPUIITMH Me3MjlaT M eI'0 COCTaBE C OBCTPEM BECBOOOXIEHMEM; WM
C OPYT'VIMA JIeKapCTBEeHHBMU cpelcTeBaMu, [10JIe 3HEIMU 0JId
IpelOoTBpalleHNs WM JIedeHMs YKas3aHHHX BhIle 3afoJieBaHMM, BRJIOUYASL
HUTPOIPYCCUI M IOMa30KCKUI, GOPMEl CBOOOIOHEIX KMCJIOT, CBOOOIHEHX
OCHOBaHMM U  dapMaleBTUUECKM IIPUEeMJIEMBIX COJIeM  BhIeyKa3aHHBX
aKTMBHEIX CPelCTB, I'Ie XMMUUECKM BO3MOXHO.

Cilenywinre IIPUMMEPH IIPpeldOoCTaBJIEHE C TeM, UYTOOH WU300peTeHue
MOXHO OBUJIO IIOHATE Oo0Jlee IIOJIHO. ECIM He YKa3aHO MHOE, MUCXOOHEEe
MaTepMralJll ~KOMMEPUECKM HOCTYIIHH. VIX He CcJeOyeT TOJIKOBATHL B
KauecTBe OI'pPaHUUEHUA M300peTeHUAa KakuM-Jubo oBpa3oM.

HexkoTopte CIIOCOOH [IOJIYYEHU A coenuHeHUM 1o OaHHOMY
N300pEeTEeHNK OIMCaHE B CJIeOyKRIMX CcxXeMaxXx W »OpuMepax. VICXOIOHEE
MaTepMralJll U IIPpOMeXyTOUHEEe COelVMHEeHMd IIpuodbpeTawnT, [IoJydanT C
IIOMOIIEIO M3BEeCTHEX npouenyp VIV VIHBEIM obpaszomM, Kak
NIPOUJIJIOCTPUPOBAHO .« HexkoToptre JacTo [IPUMEH IEMELE Iy TH oo
coenuHeHUM QOPMyJIEl (I) TaKXe ONMCAHH C IIOMOMBI CJelylmMxX CcxXeM. B
HEeKOTOPHX CJydadax IIOpPAIOK OCYymeCTBJIeHUA CTagul CcxXeM peakluuu
MOXeT BapbMpPOBaTh IJIA TOTO, UTOOH COINEMCTBOBATL peakKUUM, WM OJId
TOTO, UYTOOH M30eraThb HeXeJlaTeJIbHBEX IIPOOYKTOB peakluuu. I['pynrel «R»
N «X» B CxXeMax COOTBETCTBYT IIepeMeHHEM, KOTOPHE OIpelelJIeHE B
dopmysie (I) B Tex Xe TIOJIOXKEHMSAX Ha CTPYKTypax.

Cxema 1 omMCHBaeT oOOmMMM HOOOXOHI K COOpKe COeOMHEHMM Tulia S-—

1d. Hauwmbas c amuauHa S-la M coueTasd C MaJIOHOHUTPpWUIIOM S-1b wmim
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JaKTaMoOM S-1c, B IPUCYTCTBUA HEOPTaHUUYEeCKOT O OCHOBAaHMA
(HanpuMep, KHCO3) WJIM  aMMHHOI'O OCHOBaHMUHA (HanpuMep, NEt3),

COOTBETCTBEHHO, IIOJIyYalnT NUPUMMUIMH-CcoOIepXamue cyocTpaTe S-1d.

CxeMma 1
R3
R4 O
HN HoN
NH, R o Ré O N\, -NH
N RIJ-COR R4 OcHoBaHue _
(R‘ | N + or H
| Sy
"Nx? N NC~ CN NC N e
5 R
? R lI\X/ N’
R
S-1a S-1b S-1¢ s-1d 2)
R
R Y .
Nz Z'npepcTaBnsaeT cobow Z (Hanpumep, COZH)

3= 10
rAeR COR™ Wi nnm npegwectseHHuk ans Z (CO,H)

[lapTHEPH COUEeTaHMsa TUlla MaJIOHOHUTPUJIa MOXHO CoOMpaTh, Kak
n3obpaxeHo Ha cxeMe 2, JmHUM A u B. I[IpoMexXyTOUHOe COeIMHEHMNEe S-—
2a MOXHO WM mpuoBperaTs (R*Me) wmam co3maBaTh 3a OOHY CTaOMD U3
OVUBTUIIOKCAaJlaTa Yepes 00paboTKy peakKTMBOM I'PUMHBAPa WIM IPpyITMMU
opraHoOMeTa/JIMueCKMUMM pPeaKTUBaMA. KoumeHcauus MaJIOHOHUTPHUIIA C
IPOMEXYTOUHEIM coOelOMHeHMeM S-2a, aHaJIOTMUHO YCJOBMSAM B JIMTepaType
(Hagiwara et. al. Synthesis 1974, 9, 669), ©maeT TIIPOMeXyTOUHOE
coenmHeHue S-2b. Ilocaenywomee 1, 4-mpucoelIVHeHMEe C MCIIOJIb30BaHUEM

peakTuBa I'PUMHbApa WM JIMTHaTa B pacTBopuTelsie, TakoM kak THF, npwu

TeMIepaType OT KOMHaTHOM no -78°C maeT (QYHKIMOHAIU3UPOBAHHLIL
MaJIOHOHU TP S-1b. AJIL TepHaTUBHBIM IOOXOmI K POV 3BOIHEM
MaJIOHOHUTPMUIIOB, B KOTOPHE TIPpylny R? BBOOAT IO3Xe, ONMCAH B JIMHUK
B. HaumHas C »OuaJKuJIokKcaljlaTa, KOHIeHcaluusa C MaJJOHOHUTPUIIOM,
AHAJIOTMUYHO YCJIOBMAM, OIMCaHHEM B JMTepaType (Sentman et. al. J.
Org. Chem. 1982, 47, 4577), DaeT INIPpOMeXyTOUHOe cCoOoelIMHeHMre S-2d.
llocnenywomasas o060paboTka peakKTMBOM I'pMHLAPa HOaeT [IPOMeXyTOoUHOe
coeIMHeHMVe S-2e, aHaJIoOTMUHOEe IIPOMeXyTOouHOMY coelIuHeHuio S-1b,
xkorma R3=CO,R10.

CxemMma 2
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A
i NC_ _CN T R*
R4 N R4 R3- R3 CO,Et
OEt OFEt MgBr
OcHoBaHKe nnn
NC CN R3-Lj NC CN
S-2a S-2b S-1b
B.
R4
R10020\g/CozR1o NCvCN R1°0,C CO,R™® RZ-MgBr R1°0,C CO,Et
OcHoBaHue NCICN NG~ NCN
S-2¢ S-2d S-2e

AJIbTEPHATUBHEM CHOCOO COOPKM pPeaKTHMBOBR THUIIAa MaJIOHOHUTPMIIA
OpuBeleH @»ajlee Ha cxeMe 3. OyHKUMOHAIM3MPOBAHHEIE CJIOXHHE 5SOUPEH
S-3a MOXHO WM IpuobpeTaTh MIM CcOoOMpaTh C IOMOIBI KaTalU3UPYeMBIX
MeIblo peaklul TIepeKpecTHOTO  CcoueTaHUsd, nocjie  4ero cJjenyer
nekapOOKCUIMPOBaHMe, KaK IPMBENEHO B JIMHMM B cxemel 3. S-3a Takxe
MOXHO IIOJIy¥aTb M3 COOTBETCTBYWIMEV KapOOHOBOM KMCJIOTH IIOCPEeICTBOM
obpaboTKU TPUME TUJICUIIMIION A 30MEe TaHOM WA MeTaHOJIOM C
KaTaJlUuTUUEeCKOV CepHOM KMCJIOTOM. S—-3a MOXHO IIOJIYYaTh IIOCPeldCTBOM
aJlbha-—apuiIMpoBaHKa/ TeTepoapuiIMpOBaHN A CJIOXHBIX 30UPOB, Kak
ommcaHo B Buchwald, S. L. et al Organic Letters 2009, 11(8),
1773; miam B Shen, H. C. et al Organic Letters 2006, 8(7), 1447.
JonoJIHUTeJIbHa g OYHKLIMOHAIN AL A S5-3a uepes AJIKMJIMPOBAHME B
IPpUCYTCTBUM OCHOBAaHMS, Takoro kKak LiHMDS, NaHMDS, NaH wmam LDA, B
pacrTeopuUTesie, TaKoM Kak THE  wm DMF, maerT IIPOMEXY TOUHOE
coenmHeHue S-3b. CoermmHeHMe S-3C MOJy4YalT IIOCPeOCTBOM o00paboTKM
coenmMHeHMda S-3b OpoMMpyKIIMM pPeaKTHMBOM, TaKuM KkKak NBS m AIBN, B
pacTBOpPUTEJIEe, TaKOM KaK TeTpaxXJIoOpUI yIJlepolla, IIpU TeMlIepaTypax
pedsmokca. AJIL TEPHATUERHO, cCoeIVHeHue S-3c MOXHO noJyyaThb
MNOCPEenCcTBOM peakuum ¢ NBS M OepxXJiopaToM MaTHUSA B pacTBOpUTEJIe
alleTOHUTPUIIe IOPpM KOMHATHOM TeMIepaType, KakK oomMcaHo B Yang, D.
et al Journal of Organic Chemistry 2002, 67 (21), 7429.
CoemmuHeHue S-3C TakXe MOXHO TIIOJIydaThb IIOCPEeNCTBOM o0O0paboTKu
coenmHeHusa S-3b OCHOBaHMEM, TaKMM KaK TIUIPUI HaTpUsa, I[I0CJe UYeTro
ciaenyer obpaboTka C mucnoJgb3oBaHueM NBS. CoenmHeHme S-1b nojgydawoT

n3 S-3cC IIOoCpelCTBOM peakKlrMMM C MaJIOHOHUMTPWMIJIOM M OCHOBaHMEM, TaKVM
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Kak Tmuopun HaTpusga, t-BuOK, K,CO; mam DBU, B pacTBOpUTeJle, TaKOM
kak THF wnau DMF, Opu TeMIepaTypax OT OKpyXalmel Ccpens o

IIOBHIIEHHEIX TeMIIepaTyp.

Cxema 3
A
NBS 3 R3
LHMDS R3 COzR10 AIBN R4 R CO,R'0 NC\/CN R4 C02R10
R3\/002R1° —_— 2
R2—| R4 ; OcHoBaHune
NC CN
S§-3a S$-3b S-3¢ S-1b
B. 1. Cul, nukonuHoBaBsAa KucnoTa
EtO,C CO,Et
R3_Br ~ R __COuE
$-3d 2. DMSO, NaCl S-3a

MaJIOHOHUTPMJIHL Tulla S-1b MOXHO LMKJIM30BATL B [OPUCYTCTBUM
OCHOBaHUM TUIla aJIKOKCHMIOB, TakMx KaK MeTOKCUI HaTpPpMUa B MeTaHOJIe
WIM DSTOKCMUMI HaTpuda B BTaHoJe, UTOOH (opMMpPOBATHL JakTaMmel S-1c,
KakKk TIokas3aHo Ha cxeMe 4. JONOJHUTEJNLHO, OYHKIMOHAJM3UPOBAHHEI
AJIKMH-COOepXammni  MaJIOHOHUTPMWII S-4a  MOXHO IoOBepTaTh 1,3-
OUIIOJIAPHOMY LMKJIONPUCOESIUMHEHUD C O(OYHKIUIMOHAIM3UPOBAHHEMMY YIJIEPOI—
CBS3aHHEIMM  a3ujaMM B IOPUCYTCTBUM MeIOHOTO  peaKTUBa, UTOOH

nmojiyyaTts 1,2, 3-Tpuas3oJH S-4Db.

CxemMa 4
A. 3 3 O
Rt T COR™  REOH; REOX R
R4
X =Na'K' Li: = H
NC CN o NC
S-1b S-1¢
N
B ~~N" =N
|| o RS 40
4
R 0R10 Cu N R4 OR10
N R&
NC CN I NC CN
S-4a S-4b

TleTepouukyel Tuna S-5e m S-5h MOXHO co3IaBaThb, KaK II0Ka3aHO

Ha CcXeMe 5, Junum A m B. S-5e MOXHO II0JIy4daThb KaK IIOKas3aHO B
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JIMHUMY A, HauMHasa C KOMMEPUECKN ITOCTYIIHOI'O STMH—Z—HMaHOHpOHaHoaTa

S-5a, rTme oOpaboTka XJIOPTPUMMETMUJICMJIAHOM B BOIe naeT amun S-5b.

Mocrnenyriee 3aMBEIKaHue KOJIL1Ia c OYHKIMOHAJIM3MPOBaHHEM o
OPOMKETOHOBHM pPeaKTMBOM, TakuM Kak S—-5C, B NPUCYTCTBMM TpudiIaTa
cepebpa BemeT k S-5d. Orcroga OpoMMPOBaAHME C MCIOJb30BaHuUeM NBS mu
LiHMDS, rocJje gyero cJlenyer obpaboTka MAJIOHOHUTPWMIIOM, maer
LIeJIEBEe CyOCTpaTh, Takue kKak S-5e. S-5h MOXHO [OJIyYyaThk, Kak
[IOKa3aHo B JIMHMM B, HauMHadg C KOMMEPUEeCKM IOOCTYIHOTO THoamMmna S-—
5f. O6paborka O-OpOMKeTOHaMM, TakuMM Kak S-5Cc, TIIoCJle UeTo
cilenyeT OpoMUMPpOBaHMe C MCHOJIb30BaHMeM KBr um Hnepokcupa BomOopola
M, HakoHel, cJenyeT oO0paboTka MaJIOHOHUTPUIIOM, »OaeT CcyOCcTpaTH

TMuIIa S-5h.

CxeMma b5
o} R7 R7
A. o o o B’\)LR7 2/;‘\1 o 2/\?1 o2
NC T™S-Cl s-5¢ 1. NBS
\‘)J\ORW - HZNMOR") )\l/U\ORm 2—. (8] OR10
S-5a 8-5b s-5d s-5e
(o] 7
R7 R
B s o Br\/U\R7 N o 1. Hcl, KBr N o
s-5¢ 7y H20, 7/ y Me .
FbN/u\T/ﬂ\ORW S’l\T/n\ORm 2. OR
NC” T CN NG~ NCN
S-5¢ s-59 $-5h

OBmmit Nomxon IOJd aMMIMHOB S-la MOpelcTaBJIeH [Oajiee Ha CxXeMe
6. Haumbasa c 2-pTopbeHz3albmeruma obmero Tura S—-6a, KOHIOeHCalMsa C
TUIPa3MHOM IIpUM HaTpeBaHMM B pacTBOpUTeJle, TakoM Kak DMA, @naerT
nHOoasoJ S-6b. Ilocienymllee MOOMPOBaHME C MCIOJIE30BaHUEM peaKTUBa
oJa MOIMpOBaHMA, TakKoro kKak NIS, B pacTBopuTesie, TakoM Kak DCM
VI DMA, ocjye uero ciglenyer KaTaJin3upyeMoe najiagueM
[IEPEKPECTHOE COUeTaHMe C LIMaHMIOM LMHKAa, MCIOJbL3Yy4d KaTajlus3aTop,
Takom kak Pd,;(dba)s m DPPF, B pacTBOpuUTeJle, TaKoM kKak DMA, @maer
HUTPWUJIOBOE IIPOMEXYyTOUWHOEe COeIMHeHMe S—-6d. AJKWIMPOBaHUE MHIA30Ja
BpoM— WIM MNOOTAJIOTEeHMIOM C MCIIOJIb30BaHMEeM OCHOBaHMSA, TaKoTo Kak
KapBoHaT Ue3smd, Iruopun HaTpua win K,CO3, B pacTBOPUTEJIEe, TaKOM

kak DMF, DMA wWIM aleTOHUTPWUJ, IIPpM TeMIepaType OT OKpyXaoimen

cpenel o 100°C maer S-6e. I[lpeBpalleHVe HUTPUIIA B aMUIOVHHE Tura S-1la

MOXHO BEIIIOJIHATB C VMCIIOJIB30BaHMEM TaKOI'O PeakKTrBa, Kakr
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aMMHO (XJIOP ) Me TUJIaJIIOMVHMM , IIoJIy4daeMel us TPUME TUJIAJIIOMUHNA S u
XJIoOprIa aMMOHMS, B HENOJIAPHOM pPacTBOPMUTeJe, TaKoOM KaK ToJyoJ,
IpM HaTpeBe, KaK oONMcaHOo B Garigipati, R. S. et al. Tetrahedron
Letters 1990, 31(14), 1969. B aJlbTepHaATUBHHX YCJOBUAX MCIIOJbL3YIT
MEeTOKCHI HaTpusa, IIoCjle uero cjelyeT obpaboTka XJIOPUIOOM aMMOHMSA B

IIPMCyTCTBUM chyCHOﬁ KMCJIOTEHIL.

Cxema ©
| CN A~
Y& SR
(R1 “/\/ECHO ruapasvH (R1 (T\\\l NIS N { ZH(CN)Z:Pd N { Base
>_ —_— )ml P R R
mkx/ F KX HNI ( "Nx? H ( "Nx? HN/ Y= ranoreH
S-6a S-6b S-6¢ S-6d
HN
CN NH,
AlMe;, NH,CI
SN 3,NHy4
RA_N - - Y Q
( )mu\x/ N nnu (R1)W:\ _
NaOMe; X N
Then NH,CI, 2)
R AcOH R
S-6e S-1a
Kak oImMcaHO B cXeMe 7, asauHIOas30JibHEEe cyBcTpaTH S-7a

OOMOJIHUTEJIEHO MOXHO (QYHKIMOHAJIM3UPOBATE IIOCPEOCTBOM OKUCJIEHUSI
OVMPUOMHA C MCHoJIb30BaHMeM MCPBA B pacTBOPUTEJe YKCYCHOM KUCIOTE
OJIS TOTO, UYTOOH [IOJy4dyaTk N-OKCUI, IIOCJe uYelo cjenyeT obpaboTka C
MCIoJIb30BaHuMeM POCl; mjasg ToTro, UYTOOH IIOJydYaTh O-XJIOp3aMelleHHOEe
MIPOMEXYTOUHOE CoeIVHeHME S-7¢c, KOoTOpoOe BIIOCJIEOCTBUA MOXHO

npeBpamlaTe B aMuauH S-7d.

Cxema 7
| A m-CPBA | Y POCI, | NN AlMe;,NH,CI 4
N/ N %/ N Cl N/ N nnm | N/ N
) S ) ) Naome; ©!
R? o R? R2 Then NH,C|, 2)
AcOH R
S-7a S-7b S-7¢ s-7d

HexoToprle oOmmMe 0OyTM IJIS CHUHTe3a KOHEUYHOT'O COEeIMHEHUS
NIpelCcTaBJIEHE JaJlee B cxeMax 8, 9 m 10. OmovH HOIOXOH, Kak B oOmeM
IokKasaHo Ha cxeMme 8, IpencTaBJIAET cobomn coueTaHMe
OYHKUMOHAIM3MPOBAHHOT'O MAaJIOHOHUTpMJIa S—-8C WM JlakTaMa S-8b cC
aMUIOVMHaMM IJIA TOT'O, 4YTOOH IMOJy4daThb I[IPOMEXYyTOUHEE COeIVMHEeHMS TUuIla

S-8d, Hecylue CJIOXHEI 0Up . CoueTaHHMe aMMIOMHa c
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MaJIOHOHMTPWMIIOBEIMM pPeaKTHMBaMI THIIa S-8c oBOBUHO OCYymeCTRBJIIART B

COMPTOBOM pacTBOpUTeJie, TakoM Kak tBuOH, mnpm Temneparype orT RT

oo 80°C M MCOOJL3YIT OCHOBaHMe, Takoe KkKak KHCO;, XoTd peaKlUuu
TaKXe MOXHO IIPOBOIOMTE B OTCYTCTBMEe OCHOBaHMA. CoueTaHME aMUIMHOB
C AaKTUBMPOBAHHHMM JIAKTaMOBEMM CTPYKTYypaMM, TaKuMM Kak S-8b,
OOBUHO TIIPOBOIOAT B pPacTBOPUTENIAX, Takux kak THF, npu Temmneparype
OT KOMHATHOM no 80°C ¢ aJKWJaMMHHEIM OCHOBaHMEM, TakKuM Kak Et;N.
llocaenyromuili TUOPOJM3 C MCIOJBL30BaHMEM OCHOBaHMA, TaKoTo Kak
TUOPOKCUO JIMTHSA, B CMECH pacTBOPUTEJIeV, coIepXallel [IOJISPHLM
OpTaHMYeCKUM pacTBOPUTENL, TaKoM KaK IMOKCaH WM alleTOHUTPWUII, B
KoMOMHaLUMM C BOIOM IHaeT KOHEUHHEEe MOpOoOyKTH S-8e. XupajlbHOe
paspelleHr e DHAHTUOMEPOB MOXET I[IPOMCXOIMUTH Ha JiobOoM M3 3TalloB,
BILJIOTE IJO M BKJIOUad OQopMUpoOBaHMe S-8e TIocCJe TIUAOpoJmM3a. 3ITO
paspelieHre BRKJOUaeT XMpaJlbHOe pa3pelleHre QYyHKUMOHAJIM3UPOBaHHEIX
MaJJIOHUTPMUJIOB S—-8C WM JakTamMoB S-8b WM [ocjie KOHIeHcaluuu C
aMUIVMHaMM B CJOXHOSOMPHOM IIPOMEXYTOUHOM COeIMHeHur S—-8d wmiu

PaspeneHre KMCIIOTE S-8e mocJe rMopoJinsa.

CxeMa 8
o
R10 o) o
Y~ Nor R0
RY; v . Y oH
a,
R); RIs
R4 (8]
R4 (o] R4 O
NC—N\_NH H,N H,N
H,N 2
2 NH R y \,-NH
s.sp  OCHOBaHue maponns
+ —

)y N NH
A\ =
(R)m_k/ N or A N
X (o) (R (R1m
) NP N xZ N
)
RZ

Rz Y)l\o/Rm X )
a 4 S-8d S-8e
s-1a Rs R
R4- o]
NC R
N S-8c
,prr‘OTZ crioco® CHMHTe3a (j_)YHKLU/IOHaJ'H/ISMpOBaHHBIX KMCJIoT,

COeNMHEHHEX C THasoJlaMM, MpelcTaBJIeH Ha cxeMe 9. HaumHas OT
XMPaJbHOTO WM paleMudyeckoro S-9a (co®paHHOTO, KkKakK B IIeJIOM
rIokKas3aHO Ha CcxeMe 1), TIIpeBpalleHVMe B aMuI C MCIOJb30BaHMEM
aMMMaka B 2 MeTaHOJle, IIOCJie Yero cJjienyeT ofpaboTka peakTUBOM

JJoyccOHa B TOJIYOJIie IIpM IIOBHIIEHHEIX TeMlilepaTypax, TaeT TuoaMUIHOe
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[IPOMEXY TOUHO e COeOMHeHNEe S-9b. CoueTaHne C BpomM-—

OYHKUMOHANMB3UPOBAHHEMMY CJIOXHEIMM [-KeTosbMpaMu B COMPTE, TaKOM Kak
2TaHoJI, npu [IOBHIIEHHEIX TeMIepaTypax, rnocJie yero cJenyer
TUIOPOJINSE, ITaeT KUCJIOTY S—-9c. B IOONOJIHEHME K IIOJYUYEeHUK XUPaJIbHOTO
S5-9a C MWCIIOJIbE30BaHUMEM  XUPAJIBHEIX PEeaKTHUBOB Tuna S-1c waum
paspemeHnn CJOXHOTO »0upa S-9a, XupaJlbHOEe pa3pelleHrMe MOXET
IIPOUCXOINUTE I[IO0 THUoaMuay S—-9b WM [HOCJenyrleMy CJIOXHOMY 20UPY WU
Kucjyore S-9cC.

Cxema 9

H 0
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1 (\IC NoyccoHa (R X\ b. ruaponm3 7N
R
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R 2 ( m X/ N/

S-9a S-9b RZ S-9c

N—
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OOoNOJIHMTEeJILHO, coeIMHeHmsa Tuna S-10b MOXHO IOJIyYaThk U3

foJiee AaKTHUBHHX OTIOeJIbHEIX SHaHTHMOMEPORB THIIa S-8e (O@H.U/HZ CHMHTE3

npeIcTaBJIeH Ha cxeMe 8) C MCIOOJb30BaHMeM OOBUHEX pPeakKTHBOB
coueTaHMUsAd, TakKMx Kak O- (benzoTrpmazon-1-mja)-N,N,N’',N'-
TeTpaMe TUIIYPOHUNTeTpapTopbopar, OJIs coueTaHmusda co CJIOXHEIMM

aMMHOBbUpaMM. 3aTeM CJOXHOSOUPHOE IMIPOMeXyTOouHOoe coenmHeHMe S-10a
MOXHO I'MAOPOJIM3O0BATEL, 4YTOOH IIpenocTabJAaATe S—10Db.

Cxema 10
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CoemmHeHusa Tumna S-11b MOXHO GopMMPOBATE M3 THUIa S—-8e (oOmmn

CHMHTEe?3 IIpeICcTaBJIEH Ha CcxeMe 8).

MOXHO IIOJIy4YaTb
COOTBETCTBYIOINUM
anrunpun u TFA,
UTOOH IIOJyYaTh

TPUOTOPYKCYCHEIM

Hurpwuiosee coelmHeHua Tumna S-1la

IOCPeICTBOM IIPeBpalleHVsS KapOOHOBOM KMCJIOTH B

aMrio C MCIIOJIBE3OBaHMeEM peakKTHrMBa, TaKoI'oO Kak Boc

II0CJIe YeIl'0 dcjlenyeT nel'MipaTallMd aMMioa »OJIA TOoIo,
TaKMX Kak

HUTPWII, C MCIIOJIE3OBaHMEeEM pPeaKTHMBORB,

anruapun. O0paboTka coedMHeHMM Tuna S-1la as3munom

HaTprAa VI TMS-as3mumoM IIpenocCcTaBJIAeT TeTpa3O0JIBEHEIE COeIdVMHEHMA THUIIa

S-11b.

Cxema 11
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CoeOMHeHMs IIO HacCTOANEeMy M300peTeHMI COoOepXaT acCHMMeTPUUHBIN
LeHTp IIpM YyIJlepode, HecymeM 3aMmecTuTe s R° m R?, KOTOPHIT MOXeT
HaxoIUTBECHA B R- wmiImM S-KOHQUI'YpaluM. OTM 5SHAHTUOMEPHEE CMeCHU
MOXHO pasIesiadTh WJIM paspemaTh Ha  OTHEJIbHHE  SHAHTHUOMEPH  C
MCIIOJIE 30BaHMEM XUpajbHOM SEC XpoMaTorpadmn. PaleMuueCcKUN
MaTepHralJl MOXHO pa3pellaTb Ha DHaAHTHMOMEPHO UMCTEE COeOMHEeHUd Ha
KOHEUHOM CTaguM WJIM OHOHOM u3 00Jiee paHHUX CTaIuM Ha IOyTH, Kak
Iokas3aHo Ha cxemMax 8, 9 m 10. Hanpmmep, NOPOMEXyTOUHHE COeOVHEHUSA
S-1b m S-1c MOXHO IMOABepTraTh XUpPaJbHOMY pa3peleHui OIJS ToTo,
YyTOOH MOJIYUaTh SHAHTHMOUMCTHE M30MEPH, KOTOPHE MOXHO MCIIOJIL30BaATH
najiee TIIpM COUYeTaHuM C aMMUIMHaMM @JIS [IOJIYUYeHMS DHaHTUMOMEPHO
UMCTHX COeIMHeHUM. AJIbTEePHATHMBHO, SHAHTHMOMEPHOE pa3pelleHue MOXHO
OCYWeCTBJIATE IIOCJIe IIOJIYyYeHUs ofmero IIPOMeXyTOUHOI'O COeOMHeHUSs S-—
1d. HampuMmep, XMpalbHOE pa3pelleHMe IIPOMeXyTOUHHEX COeOVMHEHUM TUIla
S5-8d, S-9% wmmm S-10a Ha OTHeJIbHHE DSHAHTUMOMEPHE OOMOJIHUTEJIBHO
MOXHO paspab®aTHBaTh OJIS SHAHTHMOUMUCTHX COEIMHEeHUM MM  MOXHO
paspemaTk Ha KOHEUHHX COeIMHeHuAax Tuna S-8e, S-9c¢, S-10b. Ecam
He YKaszsaHO MHOe, TIPUMEPH B HaCTOAMeM W300peTeHUM OIpelCTaBJIST
cobomn SHAHTHUOMEPHO UM CTHE M30MEPEL (R VI S). OaHHEEe
BUOXMMUUECKOT'O aHaJm3a IpUBeIeHE oJis BoJiee aKTUBHOTO
SHaHTHUOMEPa, eCJIM TOJBEKO OIMH M3 DHAHTMOMEPOB aKTHUBEH.

He3aBUCHMMOTO CHHTEe3a OMACTEPEOMEepPOB M DSHAHTUOMEPOBR WM UX
XpoMaToI'padpuueckoro paslelJIeHMd MOXHO OOCTUIaTh C MCIOJb30BaHMeEM
crnocoBoB, MBBECTHHX CHelMalucTaM B »OaHHOM oO6JacTy, ¥ C IIOMOILBI
noaxomamer MoIMOUKaluuu crnocofa, PacKPHTOTO B HaCTOSAMEM ONMCaHUMU.
Mx abCOJINTHY CTepeOXVIMUIO MOYXHO OIIpPEeneJIsaATh [IOCpenCcTBOM

peHTI‘eHOBCKOﬁ KpMCTaHHOI‘pa@MM KprCTaJIJIMYe CKIMX IIPOOYKTOB MJIn
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KPUCTAJIJIMUECKUX IIPOMEXYTOUHEX COeIVMHEeHMUM, I[IPOM3BOIOHHE KOTOPHX
nmojiyyamoT, B Cllydyae HeoOXOOMMOCTM, C WMCIOJIL30BaHMEM peakKTUBRAa,
comepxXxamero acyuMMe TPUUHEM LIEHTP c 3BECTHOM a®CoJIIOTHOM
cCTepeoxXuMmen, VI [IOCPenCcCTBOM CIIEKTPOCKOINU KoJIe0aTEeJILHOTO
KpyT'OBOTO mOuxpomsMma (VCD).

Ha BCeM I[pOTAIXeHUMM CXeM CUHTe3a U I[IPMMEPOB MOTYT OHTH
VCIIOJIE30BaHE COKpalleHMsa W AaKPOHMMEL CO CJIelyllVMU 3BHadeHMSAMU,
€CJIM He yKaszsaHO MHOoe:

AIBN=2, 2'-a3001CHU300y TUPOHUTPWII; 0e3BOOH.=0&3BOOHEI;
BOIOH.=BOIHHM; aTM.=aTmMochepa; TK, T. K.=TOUKa KUIEHHUI; YIUpP.
C=YMUPEHHEM CHUHIJIeT; Bu=0yTwui; tT-Bu=TperT-0yTwmj; BuLi=0yTWJIIUTHUN;
t-BuOH, tert-BuOH=TpeT-0yTaHOJ; tBUOK=TpeT-0yTOKCUL KaJlusa;
CDCli;=ImeMTepUpPOBaHHHM XJIOpodopM; CDs;OD=TeTpalelTepOMeTaHOJI;
CELITE=mmaroMoBad 3eMJId; CF;=TpudTopMe T ; CGMP=LUKJIMUECKUN
TyaHOo3MHMOHOQoCHAT,; KOHI[, KOHIl.=KOHIEHTPUPOBAHHLI, KOHIEHTPpAaT,
KOHLIEHTPAaTHL; DBU=1, 8—-guazabuuukio[4,3.0]yHoeu-7-eH;

DCM=muxJIOpMETaH; 1,2-DCE, DCE=1, 2-OuxJiopaTaH; DETA-NO=anOoykT

OUSTUIIeHTPHaMMHa,/ OKCcUIa asoTa (IT); DMA, DMAC=N, N-
ouMeTuIlalueTaMnuI, DMF=N, N-ouMe TuJjIipopMaMn ;
DMSO=muMe TUJICYJILPOKCUI ; dppf=1, 1'-6uc (mndeHmnIdoCOMHO ) beppolieH;
DTT=O0UTHUOTPEUTO; EAB=AMUHEN aJIL OyMUH ; EBSS=cbBajlaHCUPOBaHEM
COJIEBOM  pacTBOp OpJa; SKBUB., 2KB.=3KBUBAaJIEHT (HI) ; Et=sTHi;
Et;N=TpusTHUIIaMIH ; EtOAc=nTHiaueTatT; EtOH=nsTaHOJI;
GTP=ryaHozuHTpHdOCHaT; y=udac; HPLC=xmnoxocTHas4a XpoMaTorpadpmusa
BHICOKOT O OaBJIEHUS ; [Ipom. coern.=IPpOMEXYTOUHOE COenVHEHNE;
iPr=ums30n0ponni; IPA, IP=TouKa neperuba; 1-PrOH=M300pONIaHOJI;
IT=mHTpaTpaxeajlbH.; LCMS, LC/MS=XuIKOCTHas XpoMaToTpadua-mMacc-—
CIIEKTPOMETPUA; LDA=nmmsornponmnjiaMm JINTUA; LiHMDS,

LHMDS=0ucC (TpUMEe TUJICUIINII) aMUL JIMTUS; MWH, MMVH.=MWUHYTa; M=MOJIAPH.;
Me=meTuyn; MeCN, ACN=aueToHUTpWJ; Mel=MeTmaronun,; MeOH=MeTaHOJ;

mp, m. p.=TeMlepaTypa IIJIaBJI€HMA, mpk:MMJ'IJIMI'paBﬂ\ABI Ha KMWJIoI'paMM,

N=HOpMaJILH. ; N,=aszoT; NaOMe=MeTOKCHT HaTpUA; NCS=N-
XJIOPCYKUMHMMUI ; NBS=N-OpOMCYKUMHVUMAL ;
NaHMDS=0wuc ( TpuMe TUJICUJIIUIT) aMII HaTpMUAa; SAMP=4g1epHEN MaTHUTHEN

pPe30oHaHC; N.D.=He OIIpeneJIeHO; NIS=N-MoOCYKUUHUMNI ;
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PDA=0OTOOMOOHLIM MaCcCUB;
Pd, (dba) ;=Tpuc (onbeH3mInugeHalle TOH) OUIaJIJIaoInM (0); Ph=denns;
Pr=mpomnmui; psig=0yHTH Ha KBaIpaTHHEM [OOVM, MaHOMeTpuueckoe; PTLC,
npenapaTUBH. TLC=npenapaTuUBHad TOHKOCJIOVHAaS XpoMaTorpadms;
rac=palleMMUeCcKuy; rt=Bpemsa yIhepxaHus; RP-HPLC=HPLC c oOpameHHOMN
bazon; RT=koOMHaTHa4a TeMIlepaTypa; HaCHII . =Ha CHIIeHHBIN ;
SFC=cBepxkpUTHUUeCKad XUOKOCTHad XpoMaTorpadpusa; sGC=pacTBOpUMAaHA
I'yaHuJlaTluKIIasa, TFA=TpUOTOPYKCYCHaHAa KucJjorTa;
TFAA=TPUOTOPYKCYCHE aHTuapun; TLC=TOHKOCJIOMHad XxXpoMaTorpadusd;
THF=TeTparunpodypaH; TMS=TpuMe TUIJICUIINII; VCD=koJiebaTeJbHEN
KPYTOBOM nuxpousmMm; o006., 00./06.=00weM, B O0OBEMHOM COOTHOIEHUN;
Macc., Macc./Macc.=Macca, B BeCOBOM COOTHOIEHUM.

Jajlee B mnNpuMepax IIPMBEIEHH CJlefyllire KOJIOHKM, MCIIOJEb3YeMEEe
IpY XUPaJIbHOM pas3peleHur crepeonszoMepoB: AD=CHIRALPAK® AD; AD-
H=CHIRALPAK® AD-H; AS=CHIRALPAK® AS; AS-H=CHIRALPAK® AS-H;
IA=CHIRALPAK® IA; IC=CHIRALPAK® IC; OD-H=CHIRALCEL® OD-H; u 0OJ-

H=CHIRALCEL® OJ-H.

Cllenypmye TIIPMMEPH IPUMBEOEHH IJIA TOT'O, YTOOH O00Jiee TIOJIHO
WIOCTPUPOBATE HacCTodllee M300peTeHMe, UM UMX He cJelyeT TOJIKOBATh
B KaueCcTBe OT'paHUUeHUA oObeMa KakuM-Jmbo obpaszoM. Eciam He
YCTaHOBJIEHO MHOE, MCIOJIbB30BaliM CJelyllre YCJIOBMA. Bce onepalumnu

OCYmEeCTRJIAJIM IIPN KOMHaTOM TeMIlepaType WIM TeMIlepaType Oprxammeﬁ

cpermel (RT), To ecTh, IIPM TeMIepaType B OuanasoHe 18-25°C. Peakuuu
B LeJIOM  BEIIOJIHAJM C  MCIOJIb30BaHMEM  KOMMEPUECKM  HOCTYIIHEIX
Be3BOOHEX PacTBOPUTEJIEM B MHEPTHOM aTMochepe, as30Te WIM aploHe.
MUKPOBOJIHOBEE peakumn BLITIOJIH AJIN c MCIIOJIL30BaHMeM BIOTAGE
Initiator™ wmmm cucTemer CEM EXPLORER®. JHchoapeHre pacTBOPUTEJIS
OCylleCTBJIIAJIN C MCIIOJIb 30BaHUEM POTOPHOTO UCIIapuTes npu
I[IOHVDKEHHOM HaBJjieHuu (4,5-30 MM pT. CT.) IpU TeMlepaType ©OaHU
BIJIOTH mo 50°C. 3a NnpoTekaHMeM peaKUMl CcJeloBajla TOHKOCJIOMHASNL
xpoMaToTrpadmusa (TLC) u/MIM TaHIeMHasd BHCOKOZbOOeKTHMBHAS XUIKOCTHAS
xpoMaTorpadmua (HPLC), mocje dYero cJeloBalJla MacCC—-CIeKTPOCKOIIMA
(MS) »JekTpopacIBEUJIEHMEM, B HACTOAMEM ONMCaHMM Ha3uBaeMasa LCMS, wu
BCAKMM pa3 peaKlUuMM OpMBeOeHH JMIbL B KadeCTBe MWIJIOCTPpalLUM.

CprKTypy' BCeX KOHEUHHX COeIVHeHU N InooTeepXnajiiMm C IIOMOMEBK IIO
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MeHBIIEM Mepe OIOHOTO M3 CJelylmyx CIoCo00B: MS MM CHeKTPOMETPHUS
IPOTOHHOTO MOEPHOTO MaTrHUMTHOTO pes3oHaHca (*H SAMP), a uYuMcTOTy
INOATBEPXIalXM C TIOMOWIBK TIIO MeHbBIIeV Mepe OIHOTO M3 CIeOyllrX
crnocoBor: TLC mamu HPLC. 'H SAMP CHeKTPH PEermMcTprMpoBaliM Ha OIpudope
Varian Unity wmiam Varian Inova Ha 300, 400, 500 mmm 600 MI'u c
MCIIOJIL30BaHMeEM YKa3aHHOT'O  pacTBOpPUTESIL. oy [IepeuncJieHuM B
CTpOKy, SIMP naHHBEE [peACTaBJIeHH B OGopMe »OeJjibTa-3HadeHUM MOJId
TJIaBHEIX  IOIMATUHOCTUUYECKMX  IIPOTOHOB, NpMBEeIEeHHEX B  YacT4dxX Ha
MWUJIJIMOH  (YU./MJIH) OTHOCMUTEJIBHO IIMKOB OCTATOUYHOTO PaCTBOPUTENS
(MyJIB TUILJIETHOCTE M UMCJIO BOOOpomoB). CTaHOapTHEE COKpalleHUdg,
WCIOJIb3YEeMEEe IJIS TeOoMeTpUMUecKOoM  OGOpMEl CHUI'Hajla [IPenCcTaBJIsalT
cobom: C. CHMHIUIET; In. OyoJjgeT (BUOMMEIM); T. TPUIJIET (BUOMUMEIM) ; M.
MyJILTUILJIET; YHIUP. YIMPEeHHBEM; ¥ T. 0. JaHHHe MS peInMCTpUpPOBaJIM Ha
Byoxke Waters Micromass wuau WatersZQ, comnpsxeHHoM c HPLC npuBopoM
Hewlett-Packard (AGILENT 1100) wm paboTawnmeM Ha IPOTPaMMHOM
obecrneuyeHUN MASSLYNX/OpenLynx. VcrioJsib30BaJn MOHM3alMIo
BIIEKTPOPAaCIIEIIEHNEM c OOHapyXeHMeM  IIOJIOXUTEJIbHEIX (ES+) NI
oTpMlIIaATeJIbHEX MOHOB (ES-); u oOHapyXeHMeM Ha IVMOOHOM MacCHUBe.
OUMCTKY COeIMHEeHMM I[IOCpelCTBOM IMpelnapaTuBHOM HPLC ¢ ofBpameHHON

baszol ocCymecTBJSIM B cucTeMe GILSON C MCIOJb30BaHMEM KOJIOHKMU

YMC-Pack Pro C18 (150x20 MM BHYTp. IMaMeTp), 2Joupys Ha 20 MjiI/MUH
C TpaguMeHTOM  BomHa/alle TOHUTPWII (0,1% TFA) (OBBIUHO oT 5%

alleTOHUTPMIIa Oo 95% aueToHUTPUIIA), WIM C MCIOJb30BaHMEM KOJIOHKU

SUNFIRE Prep C18 OBD 5uM (100x30 MM BHYyTp. IOMaMeTp), SJOUPYSd Ha
50 wMJ/MMH C TpaguMeHToM Boga/aleToHuTpms (0,1% TFA). OUMCTKY
COoeIMHEHMM C IOoMOILI MpelapaTuBHOM HPLC, 3amyckaeMoM IO Macce, C
obpameHHOM (Qa30¥ oCymecTBJIAIM Ha Preparative Scale HPLC nogn
yIpaBJIeHVEM Waters MS. OuncTKy COeIVHEeHUN [IOCPEenCcTBOM
npernapaTUBHOY TOHKOCJOMHOM xXpoMaToTpadum (PTLC) OpoBOOMIM Ha
20x20 CM CTeKJISHHHX ILJIJaCTMHaxX, IIOKPHTHX CUJIMKaTreJleM, KOMMEPUECKMU
OOCTYIIHOM B Analtech; WA E. Merck. KOJIOHOUHYD G-
XpoMaToTpadmio OCYMECTBJIANIM Ha CTEeKJISHHOWM CUIIMKAaTreJIeBOM KOJIOHKe C
ucnoJnsoBaHmeM Kieselgel 60, 0,063-0,200 mMm (Si0O,) MJIM B CHUCTeMe
c kapTpumxamMmu BIOTAGE Si0O,, wmcnojabsysa cucTemsl BIOTAGE Horizon wm

BIOTAGE SP-1; mam Si0, kapTpuixe Teledyne Isco, UCHOJL3YHA CUCTEMY
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COMBIFLASH Rf. XuMMMUeCcKMEe CHMMBOJIE MMEIT CBOe OOBUHOE 3HaueHMe, U
TaKXe MCIIOJIb30BaHH CJenynlye CcOoKpameHMa: Y (4JachH), MWMH (MUHYTH),
ob. (oBbweM), Macc. (Macca), T. K. (TOouka KMIIEHMSA), M. pP.
(TeMnepaTypa IJlaBRJIeHUd) , JI (;maTp (BI) ), MJI (MMIITIMIIUTPHL) , T
(rpaMM (BHI) ), MI' (MWJIIJIMIT'PaAMM (H) ), MOJIbE (MOJIM), MMOJIb (MWJIJIMMOJIN) ,
SKB. VI SKBUB. (oKBUBAJIEHT (HI) ), MKM (MMKPOMOJIAPH. ) , HM
(HAHOMOJIAPH. ) , NOpPpUOJ. (IPUOJIUBUTEJIEHO) .

NaJjiee npencTaBJIEHH pPelIpe3eHTAaTUBHEE IIPOLEOYPH IJS IIOJIyUeHMS
IIPOMEXYTOUHEX COEeOMHEeHMMV, MCIOJb3YyEeMHX IJIS TOT'O, UYTOOH II0JIydaThb
KOHEeUHEle IIPOOYKTH, OIMCAHHEE B IIpMMepax, KOTOPHE MUOYT najiee. OTU

IIprMepPEl IIpengoCTaBJIEHEI TOJIBKO C LeJIBI0 OOIIOJIHUTEJIE HOM MJIJIICTPpalm

n He INpeiHas3Ha4YeHE B KauecCTBe OTPaHMUYEHNA PaCKpPEITOTI'O
n300peTeHnd.
ITousaTHO, uTo XUPaJibHEM LeHTP B CoenVHEHUN MOXeT

CYIIECTBOBATE B «S» MU «R» CTepeoKOHOUIypalMaAX WM B BUIE CMeCU
oBoux. B HEKOTOPHX U3 IIPMMEepOB IJS I[IPOMEXYTOUHHX COEeIVMHEeHUN U
KOHEUHEX COeIMHEHUM, TakMe COelMHeHUd, CoIepXalle palleM/deCKUN
XUpaJIbHHM LeHTp, pPas30eldajM Ha MHOVMBYIYyaJIbHEE CTEepPeOU30MEPH],
HanopuMep, oO6O3HauvaeMee KakK Mu3oMep A (MM 5SDHaHTHMOMEP A WM TOMY
nonoBHoOe), YTO OTHOCUTCHA K HabomaeMoMy 0OoJiee OHCTPO BJIIOUPYEMOMY
MU30MEPY, ¥ M30Mep B (MM »sHaHTHMOMep B MM ToOMy I[IOHOOHOE), UTO
OTHOCHUTCSA K HabjmowmaeMoMy ©OoJiee MeIOJIeHHO DJIOMPYEMOMY W30MeEpyY, WU
KaXOelM TakKo¥ M30Mep MOXeT OHTh YyKaszaH B IIpUMepe B KauecTBe
ORICTPO WMJIM MeOJIeHHO BSJI0UPYeMOI'0 M30Mepa. KoI'ma MCIOJB3YIT OIVH
M30Mep «A» WM «B» [OIPpOMeXyTOUHOTO COeOMHEHMS OJAd TOI'0o, UYTOOH
IoJIydaThk [OoCJielyKllee COelMHeHue, IOoCJlelyrllee COelVHEHME MOXET
[IoJIydaTh 0003HaueHUe «KA» W «B», KOTOpOe COOTBETCTBYET
npenBapuUTeJIbHO MCIIOJIbE30BAHHOMY IIPOMEXYTOUHOMY COENVHEHUO.

JIoOEle  IpPOMEeXyTOUHHE COeOVHEHUSd, ONMCAaHHEE [ajiee, MOXHO
0003HauaThk B HaCTOMANleM OIMCAaHUM C IIOMOWBI WMX HOMepa, KOTOpOMY
IpenuecTByeT «I-». IOiia WJIJII0CTpalnn, paneMmyueckKoe NCXOOHOE
yKazaHHOe B 3al'0JIOBKe COeIMHeHMe O0003HavawnT Kak IIpOMeXyTOUHOe
coemuHenne 37 (I-37 wmim rac I-37), a pa3mellIeHHHEe CTepeOn30MEPH
oBo3HavawT KaK IIPOMeXyTOUHEe coenmHeHus 37A m 37B (mam I-37A m
I-37B). B HeKOTOPHX I[pMMepax, COeIVHEHUs, UMeKMre XUVpaJlbHHM

LeHTpP, I1oJIy4Yaiin CHMHTE30M nus OIOHOT'O nsomMepa IIPOMEXYTOUHOTI'O
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COeIMHEHNA; HallpuMep, IpuMep 13B BHIIOJHAJIM C MCIOJIb30BaHUEM
CTepeou3oMepa I-11B. B HeKOTOPHX Clly4dasnax IPOMEXY TOUHEE
COenIMHEHUSS WM NIPUMEpPH comepXaT OoJiblle UeM OIMH XMVPAaJIbHEM LeHTP.
B Takux ciydaax, pa3bejleHMe M30MepOoB MOXeT TpefoBaTh OOJIblle UYeM
OOHOTO XMUpPaJIbHOTO pas3lelieHMA. B Takux cjydasax, 3a HOMEpOoM
IPOMEXYTOUHOT'O COeOUMHEHUMA WM IIpuMepa MOI'YT CJieOoBaThk 2 OYKBE
(HanpuMep, I-38AB mam Ex-5BA). IJS 2TUX IPOMEXYTOUHEIX COeIMHEHUMN
¥ [OpMMepOB IepBasd Oykea IIpencraBjdeT wu3oMep A winu B 1ocJse
[IepBOT'O paslesieHrMda U BTopad OykBa o003HadvaeT u30Mep A wmwin B
[I0OCJle  BTOPOTO pas3mejyieHrsa. AOCOJNINTHYKD CTEePeOXMMMID  OTIeJIbHEX
CTEPEeOU30OMEPOB B  IIpMMepax M I[IPOMEeXYyTOUHEX  COeIMHEHMAX  He
onpeneanu, eCcJM He YCTaHOBJIEHO MHOEe B IIpMMepe WM CUHTese
IIPOMEXYyTOUHOT'O COeIMHeHUSA. B u300paXeHUM XUMUUECKOM CTPYKTYPH
MOXHO MCIIOJIL30BaTh 3BEe300UYKY (*), KOoTOpad yKaseBaeT
MECTOIIOJIOXKEHME XMPaJIbHOT'O LieHTpa.

[IPOMEXYTOUHOE COEOVHEHWE 1

MeTtun 3- (4-MomdeHWII) —2-MeTUJIIpOollaHoaT

O

/

B koJby B MHEPTHOM aTMochepe asoTa, COIOepXamyln pPacTBOp

MeTusl 3- (4-MonmdeHMI) mpornaHoaTa (2 1, 6,89 MMmoJsb) B 27 M THF npwm

-78°C MemJleHHO IoOaBJILAIM PAaCTBOP OMUC (TPUMETUIICUMIIWII) aMuIa Kajamsa (1

M B THF, 8,3 M, 8,3 MMOJbL) . IloJlyyaeMel pPacTBOpP IepeMemmpasu 30

MMH Opu -78°C mnpexme, ueM pobaBjadaau MeTumiomun (0,560 wmij, 8,96

MMOJIL) . Peakluio TIepeMemmBagy 2 Y npu -78°C, 3aTeM Taculm cC
MCHOJBb30BaHeM 1 M BOOH. pacTBOpa COJISHOM  KMCJIOTH. CMmecChb
SKCTPATUMPOBAJIM C MCIOOJb30BaHuMeM EtOAc (3x). OpraHUUecKUM CJIOM
I[IPOMEIB aJIU COJIEBEM pacTBoOpPOM, CYIINJIIN Hano 6e3BOIOH. MgSQy,

OMIETPOBASM M KOHLEHTPMPOBAJM 1n vacuo »nocyxa. OCTaTOK OuMIau
IIOCPEenCcTBOM XpoMaTorpadmnn Ha cCunmKareje c VICIIOJIb 30BaHMEM
rpamiveHTa  EtOAcC:TekcaH IJiS TOro, UYTOOHB IIOJIyuaTh palleMUuecKUM
YVKasaHHEN B 3arojloBke mnpomykr I-1. 'H AMP (500 MI'hu, CDCls) O
7,66-7,60 (M, 2H), 6,94 (m, J=8,2 TIu, 2H), 3,67 (¢, 3H), 2,99
(gm, J=13,5, 7,1 11, 1H), 2,73 (renwr, J=7,0 Tu, 1H), 2,064 (om,
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J=13,4, 7,4 Tw, 1H), 1,18 (m, J=6,9 Tu, 3H); m/z=305 (M+1).
[TPOMEXYTOUHOE COEIOVHEHUWE 2

MeTun 3- (4-MombeHwns) -2, 2—-OuMe TMJIIIPOIaHoaT

@)

/

B kosiby B MHepTHOM aTMochepe asz0Ta, cCcomepxXalyln pPacTBOP
MeTHIMzoOyTupara (1,16 wi, 10,1 mvosns) B THE (34 wi), mopum —-78°C
MeIJIEHHO [1o0aBJIAJM pPacTBOp OUM3OoHponMiamuna JmTusa (1 M B THE,
11,1 mua, 11,1 mvoJss) . IloJiydaeMHM pPacTBOP IepeMemyBaaguM 1 U Opu -
78°C mpexnme, ueM pofaBydiM pacTBop 4-nombensuindbpommma (3 r, 10,10
vMoJsib) B THE (2 my) . Peakluuioo OCTaBJAJIM HarpeBaThbCH BIUIOTE OO RT
M IepeMellMBaJM 2 4, 3aTeM TaCuJM IIOCPenCTBOM »NoOaBJIEHMSA HAaCHII.
BOOH. NHyCl. CMechk BKCTparMpoBajiM C MCIOJb30BaHueM EtOAc (3x).
OpraHMuyecKMM  CJIOM I[IPOMEIBAJIM  COJIEBEIM pPacTBOPOM, CymmJu  Hapn
Ge3BonH. MgSO,, O&MIBTPOBaANM M KOHLEHTPMPOBAaJM 1n vacuo Jocyxa.
OcTaTok ouMalM I[OCPeICTBOM XpoMaTorpadum Ha  cuImMkKareje C
MCIIOJIE30BaHMeM TI'palueHTa EtOAcC:TekcaH IJg TOTO, UYTOOH II0OJIy4YaTh
paleMUUecKUl yKasaHHEM B 3arloJloBKe NponykT I-2. 'H AMP (500 MI'w,
chCls) 6 7,65-7,54 (m, 2H), 6,94-6,81 (M, 2H), 3,68 (¢, 3H), 2,82
(¢, 2H), 1,20 (¢, 6H); m/z=319 (M+1).

[IPOMEXYTOUHOE COEIVHEHME 3

Smuiy 3- (3-MonmbeHW) -2, 2-OVMe TUJINIPOIIaHOoaT
| o

YKaszaHHOe B 3aT0JIOBKe COeIVHEHNE I-3 [oJIydalin c
VCIIOJIE30BaAHMEM IO CYIECTBY TexX Xe TIpolelyp, KOTOPHEe OINMCAaHH IJIS
IPOMEXYTOUHOTO COeIVMHEeHNS 2, UCIIOJIbE3Y A 3-monbeHsuyabpoMun U
STUIM300YTHPAT B KaueCTBe MCXOOHOTO MaTepuaja. m/z=333 (M+1)

[MIPOMEXYTOUYHOE COEIVHEHNE 4

Tper-0yTnil 3- (6—-OpPOMIMPUIOVH-3-WJI) -2, 2—OUMEe TUJIIIPpOIlaHoaT



99

Br—¢ \ 0

tBu

YKaszaHHOe B 3aT0OJIOBKE COeInMHEeHNE I-4 IoJIy4aJn C
MCIIOJIE30BaHMeEM II0 CYWeCTBY TexX Xe IIpolelyp, KOTOpbe ONMCaHbB OJid
IPOMEXYTOUHOTO COeOVMHEeHNn 2, UCIIOJIL3Y 4 2-0BpomM—-5-
(bpoMMEeTWII) IMPUOVH ¥ T-0yTWIM300yTHpaT B KadecTBe MCXOOHOTO
MaTepuayga. m/z=316 (M+1)

[IPOMEXYTOUHOE COEIVHEHWE 5

MeTuy 3- (2-0pomM—-4-monbeHmI) IpollaHoaT

Br O
I
/
Cragusa A - 3-(2-6poM—4-HUTpodeHWJ) IpollaHOBas KuCJOoTa. B

KoJIOy, comepxamywon 3- (4-HUMTpOodeHWJI)IPOollaHOByKl Kucjoty (8 1, 41,0
MMOJIE) B BoZe (40 MJI) ¥ KOHLEHTPUMPOBAHHYI CepHyK KucjoTy (40
M), npu 0°C MemjeHHO noGaBjsau N-OpoMmcykumHmuvmn (9,48 ©v, 53,3
MMOJIB ) . IloJlyyaeMyld CMeChb IIepeMemMBaJiM B TEeMHOTEe B TeueHMe 2 U
npu 40°C, 3aTeM pas3BOOMJIM BOIOOM M SKCTPATUPOBAJM C MCIOJL30BaHMEM

EtOAc (3x). OpraHMUeCKUM CJIOM MPOMHBAJIM COJIEBEM PaCTBOPOM, CYIIUJINU
Ham ©6e3BoIH. Na,SO; ¥ OMIbLTpoBaM. OMIBTPAT KOHIEHTPUPOBaJIM in
vacuo Jgocyxa mOJs Tor'o, UYTOOH IIoJIydaThb YKa3aHHOEe B 3al'0JIOBKE
COeIMHEHNE .

Cragua B - MeTun 3- (2-0poM-4-HUTpOOeHWMJI) IpollaHoaT. B KoJdy
noMemaau 3- (2-0poM-4-HUTpOOeHWI) IpOollaHoOBYyK KucjgoTy (16 1o, 40,9
MMOJIE ) , KOHIIEHTPMPOBAHHYK CepHyk kKucjaoTy (20 mia) m MeOH (40 mI) .
[lolyyaeMyld CMeChb IepeMelMBaJlM B TeueHMe 2 u npu 80°C, 3aTem

OxXJIaxmam o RT, pasBoanIn BOIIOM u SKCTparupoBall c

ucnoab30BaHueM ELOAc (3x). OpraHUMUeCKUM CJIOM MIPOMEIBAJIM COJIEBHM
pacTBOpOM, CymmaM Han 6e3BOmH. Na,S0s ¥ ouiabTporair. OUIBLTPAT
KOHIIEHTPUPOBAJIN in vacuo u OCTaToOK ouMImaJIn [IOCPenCcTBOM
KOJIOHOUHOM  xXpoMaTorpadmum  Ha cuimkarese c EtOAc:meTpoJieMHBEIM
s¢upom (0-30%) 5mjg Toro, UYTOOH I[IOJydaThb YKas3aHHOe B 3al'OJIOBKe

COeIIMHEHNE .
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Cragma C - MeTun 3- (4-aMmMHO-2-0poMOeHMI) IpollaHoaT. B KoJOy
[oMemaanu MeTusl 3- (2-0pomM—4-HuTpodeHmJI) nponaHoat (10,0 o, 24,3
MMOJIE ) , XeJezo (5,4 1, 97 MMOJB) M xJopun amMoHuda (3,9 ©, 72,9
MMOJIL) B cMecHu 2TaHoJa (80 mi) m Bomel (20 wMi) . IlojlydaeMyld CMecCh
[IepeMellnBajn B TeueHNe 1 U Opu 90°C. TBepnoe BeleCTBO
OTOUIIE TPORHBAJM M HIpOMEBaJiM B EtOAc. OpTraHMUeCKUNM CJIOM IIPOMEHEAJN
COJIEBHM pPacTBOPOM, CymmJaM Han ©0es3BomH. Na,SO; ¥ QuiIbTpoBaliA.
OUIIETPAT KOHILIEHTPUPOBAaJM 1n vacuo M OCTaTOK pacTBOPSAJIM B BOIe,

pH pacTBOpa KoppekTHMpoBasu OO pH 1 C MCHOJb30BaHMEM COJISHOM

KM CJIOTEL (1 H). [ToJlyJyaeMet pacTBoOp DKCTparupoBain C
MCIIOJIb 30BaHMeM EtOAcC (2x) . PH KOPPEKTUPOBaJIN oo 10 c
MCIIOJIE30BaHMEeM TI'MAOpPOKCHIa HaTpusa (1 H). IloJgydaeMelM pacTBOP

SKCTPATUPOBAIM C MCHOJIB30BaHMeM EtOAcC (3X) ¥ oOpTaHUUeCKUM CJIou
O0BeIVMHANNM, CyWMJIM Han ©0e3BonH. Na,S0,, ouiabTpoBaiM U OGUILTPAT
KOHLUEHTPUPOBAJM 1n vacuo p»ocyxa IJsg ToTo, UyTOOH IIOJIYy4YaThb
yKasaHHOe B 3al'0JIOBKe COeIMHEHNE.

Cramusa D - wMeTua 3- (2-6poM—-4-monmbeHwms) npornaHoaT. B koJjdy,
comepxamyrn MeTusI 3- (4-ammHO-2-0poMdeHMI) IpornaHoar (5,0 r», 19,4
MMOJIB ) , KOHIEHTPMPOBAaHHYID COJISHyI kucjaoTy (15 w™i) m Bomy (13
M), npm 0°C moGaBjdaM IO KalllAM pPacTBOpP HUTpuTa Hatpus (1,47 T,

21,3 mMoJe) B Bome (2 MI). CMechb IIepeMellMBaJiM B TedeHMe 1 U IIpU
0°C mpexme, ueM mobaBJgiaM Mooun kajmug (6,43 T, 38,7 mMMmoJis) . Ilocte

NOMOJIHUTEJNbHEIX 5 MyH mpu 0°C cMechb paszpomuiv B Et,0 M HpoMEBaIM B
BOOH. Hacwm. NaHSO,. OpraHmMueckKmuM CJIOM CYymMJIM Han 60e3BoIH. MgSQO,
n  obuabTpoRamM. OMILTPAT KOHIUEHTPMpPOBaJM 1n vacuo. OCTaTok
OUMIAJIM IIOCPeIOCTBOM KOJIOHOUHOM XpoMaToI'paduy Ha CUJIMKareje C
EtOAcC:meTpoJieMHEM  20UpPOM (0-30%) oJjia  TOoTo, yTOoOH  IIOJIYyYaThb
yKasaHHOe B 3aloJIOBKe coeIMHeHMe I-5. H AMP (300 MI'hu, CDCls) &
7,85 (m, J=1,8 Iy, 1HW), 7,51 (om, J=1,8, 8,4 Tu, 1H), 6,97 (m,
J=8,4 Tu, 1H), 3,65 (¢, 3H), 2,98 (v, J=7,5 Tu, 2H), 2,60 (T,
J=7,5 I'u, 2H).
[MPOMEXYTOUHOE COEIOVHEHME 6

MeTuy 3- (4-Mom-2-MeTOKCHOeHMI) IpOollaHoaT
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Cramgusas A - 7-MoOXpoMaH—2-0H. B  koJgby nomMemalin 3-(4-
nond®eHMJI) IpolaHoByw kucjotry (6,0 1, 21,7 MMOJBL), TPUOTOPYKCYCHYIO
kucygoTy (109 wmiu) u [Ouc (rpudTopaleTokcu)on] 6enszson (14,0 o, 32,6
MMOJIb ) . CMmeco oxXJlaxnmaJiu oo 0°C u 1o KaIjaMm no0aBJIdJin
SopTpudTOPUOSOUPAT (4,1  w, 32,6 MMOJIB) . MojgyuaeMyo CMeChb
lepeMelleaJiM B TedeHue 16 u npm RT. Peakuuio ITaCuUiM [IOCPENCTBOM

nobapJjieHMda BOIOH. Hacwm. NaHCO,, »sKCcTparvpoBaljiM C MCIOJbL30BaHUEM

EtOAc (3x). OpraHMUeCKUM CJIOM IIPOMEIBAJIM COJIEBEM pPaCTBOPOM, CYIUIIN
Han ©es3BomgH. Na,S0, M ouiabTpoBaliM. OWMIILTPAT KOHIEHTPMpOBAaJM 1in
vacuo M OCTaTOK OouMmMaM IIOCPeICTBOM KOJIOHOUHOM XpoMaTorpaduu Ha
cunukareye ¢ EtOAc:meTpoJselHbiM 5oupoM (0-30%) 1mjg Toro, UTOOH
[IoJIydaTh yKasaHHOe B 3aTl0JIOBKe COeIMHEHNE.

Cranua B - 3-(2-rupgpoxkcu-4-ronbeHuJ) IpollaHOBas KucJjoTa. B
kKoJby, comepxamykl 7-MoaxpomMaH-2-oH (2,8 1, 10,2 MMOJIB) B CMecHu
THF (20 my1) m Bomel (20 m1), npo6Gamaganu LiOH (2,1 r, 51,1 MMoOJb) .
[lolyyaeMylw CMeChb IepeMemlMVBaJM B TedeHMe 16 u npm RT. Peakluuo
TacuaM IIoCpencTBOM moBaBJieHMS BOIH. pPacTBOPa COJSHOM KUCIJIOTH (2
H) »kxcTparvMpoBalM C McCHoJb30BaHMeM EtOAc (3x). OpraHMUeCKUM CJIOM
I[IPOMEIB aJIN COJIEBEIM pPacTBOPOM, CYymMJIMM  Hap 6e3BOIH. Na,S04 wu
dunpTpoBaIM. OUILTPAT KOHIEHTPUPOBAJM 1n vacuo »ocyxa IOJg ToTo,
UTOOH I[IOJIydaThk yKasaHHOe B 3al'OJIOBKe COelVHeHUe.

Cragma C - MeTun 3-(4-Mom-2-MeTOKCHMOEHWJI) IpollaHoaT. B
KoJoby, comepxamyin 33— (2-TUOpokcU—-4-MondeHnII) IPOIaHOBYID  KUCJIOTY
(3,0 », 10,3 wmmMmoJBL) U momomMeTaH (1,9 wMiu, 30,8 mvmoJaer) B DMF (50
MII), IobBapjaau KkKapboHaT kKammug (5,7 v, 41,1 wMvmosib) . IloJlydaeMymwo
CMeChb TIIepeMemuBaJii B TeueHue 16 u 1npm 50°C. Peakluuo TacCUIU

IIOCpenCTBOM nobaBJjieHU S BOIEI, SKCTparmporajin C MCIIOJIE3OBaHMEM

EtOAc (3x). OpraHMUeCKUM CJIOM TIPOMHBAaJIM COJIEBEM PaCTBOPOM, CYIUINU
Han ©6e3BomH. Na,SO; M OMIbLTpOBRalM. OUIBTPAT KOHIEHTPUPOBaJIM 1in
vacuo. OCTaTOK OUMIalM IIOCPelNCTBOM KOJIOHOUHOM XpoMaTorpaduyu Ha

cuamkarejyie ¢ EtOAc:meTposieMHeM 5»oupom (0-30%) mJjag ToTro, UYUTOOH
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IoJlyyaTh ykasaHHOe B 3al'0JIOBKe CcoelMHeHMe 1-6. 1H SAMP (300 MI'w,
CDhCls): & 7,49 (mm, J=8,7 Tu, 2,4 Tu, 1H), 7,44 (m, J=2,4 Tu,
1H), 6,61 (m, J=8,7 Iu, 1H), 3,81 (¢, 3H), 3,69 (c, 3H), 2,88
(v, J=7,5 T'u, 2H), 2,59 (v, J=7,5 T'u, 2H).

[IPOMEXYTOUYHOE COEIVHEHUE 7

MeTuy 5-0poM-2, 2-ouMeTUJI-4—-0OKCOIIEHTaHoaT

O
Br. OMe

B koJiby, comepxamyn MeTuJl 4-XJIop—2,2-OUMEeTUJIIIeHT—4—-eHoaT

(19,0 mMy, 113 MmoJB) B cMecu 5sTaHojJa (100 mia) wm Bomel (75 wiI),
npu 0°C pobamjanm no kamjaaMm opoMm (5,95 mi, 115 MMOJIB) ¥ peaKlMo
nepemMemmeany 3 u npu 0°C. Peakumo pasBOOWIIM BOIOM, 3KCTPaTrvMpOBaJU
C  ucnoJgb3oBaHuMemM  DCM (3x) . OpraHnueckKue cjou  OOBemUHAIN,
OpOMEIBAJIM B BOOH. Hachm. NaHCO; (2x) m cojJeBOM pacTeope (1x),
cymmiaM Ha@n ©e3BomH. MgSO, M ouiabTpoBaiM. OMIbETPaAT KOHLEHTPUPOBAJIU
in vacuo @mocyxa IJjs Tor'o, UYTOOH IOJIydaThb YyKa3aHHOe B 3aloJIOBKe
coenuHenue I-7. 'H AMP (500 MI't, CDCls): & 3,86 (c, 2H); 3,67 (c,
3H); 2,93 (¢, 2H ); 1,26 (c, ©H).
[IPOMEXYTOUHOE COEIVHEHNE 8

TpaHCc—-5THI 2- (2-0poMalle TWUJI) UUMKJIONIPOlaH—1-KapBoKCUIIaT

O O
Br. J
\)%_\\ J\OEt
B kKoJIfYyY, comepxamymn TPaHC—5TUJII 2-

aleTuJIIMKIIoNponankapbokcuinar (700 mr, 4,48 MMOJIB) B 3TaHoJe (14
Mi1), mnpu 0°C pobaBiaanM o kKamjiaMm opom (0,28 w1, 5,38 wMMmoJn) .

[lolyyaeMyld CMeChb IepeMemMrBallM B TeueHMe 3 u mnpu 0°C m 16 u 1mpwu
RT. PeakKUMOHHHEM pPacTBOp TacuJIM IIOoCpeICTBOM »OoOaBJIeHMS BOIH,
BKCTPparmMpoBau C MCIIOJIE30BaHUEM DCM. OpraHmyeckue CJIou
ODBEeIVHANM, NPOMEERBAJIM B BOIOH. Hachem. NaHCO; M coJjieBOM pacTBOpe,
CymmaM Hal ©0e3ronH. MgSO,; M uIIbTpoBaliM. OUMIBETPAT KOHLEHTPUPOBAJU

in vacuo »Docyxa IJsg TOTO, UYUTOOH IIOJIYYaTh VYVKasaHHHM B 3al0JIOBKE

npooykr. *H AMP (300 MI'u, CDCls) o 4,22-4,09 (M, 2H), 4,05 (c,
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2H), 2,75-2,68 (M, 1H), 2,29-2,23 (M, 1H), 1,59-1,48 (M, 2H),
1,32-1,26 (M, 3H).
[TPOMEXYTOUHOE COEINVHEHVE 9

MeTus 1- (3-0pOM—2-0KCOIPOIIMII) UIMKJIIONIPOIlaH—1-KapBOKCUIIAT

O
Br. OMe
Cragua A - TpeTr-0yTui 1- (2- (OpoMMeTIII) aJlJInl) UMKJIONpOoiad—1-
KapBokcuiarT
B KoJIDY, B MHEPTHOM aTMochepe asora, CoIepxXallyo

ouusonponmiammue (8,90 1©, 88 wmvmoss) B THE (75 M), npu -78°C
nofaBJgajM II0 KaljiaM H-OyTwmTtui (32,3 wi, 81 MMvMoJs, 2,5 M B
THF) . TloJydyaeMyl CMeCchb MeIJIeHHO HaTpeBaJiM OO0 RT M OepeMemrBaJIu B
Teuenre 30 MuH nOpu RT, 3aTeM o00paTHO oXxXJjaxmaau no -78°C. Tper-

OyTHUI UUMKJONpoNaHkapbokcuigar (10 1, 70,3 wMMOJb) HOOABJIAIM IIO

KalJlaM ¥ IIoJlydaeMyld CMeChb IIepeMemMBaliM B TeudeHuMe 3 U npu -78°C
opexne, 4YeM IO KamjuaMm pobaBiagaiam 2, 3—gubpowmnporn-l-en (15,5 o, 77
MMOJIB ) . lloJlyyaeMyl CMeChb MeIJIEHHO HarpeBaJM BIJIOTE OO0 RT mu
nepeMelMBalIM B TedeHMe 16 u npu RT. Peakuuio TacUJIM IIOCPEeOCTBOM
no6aBJjieHMsa BOIOH. Hachm. NH;Cl, »KCTparMpoBaJM C MCIOJBE30BaAHUEM
EtOAc (3x). OpraHnMueckMme CcJou OOBeIVHSAIM, CymuIrM Hall Oe3BOIH.
Na,S0, M o¢uabTpoBalM. OMILTPAT KOHIEHTPUPOBaJM in vacuo. OCTaToK
ouMmAaJ M IIOCPEeOCTBOM KOJOHOUHOM XxXpoMaToTpadumM Ha CcUIMKareje cC
ucnoJoszoBaHnmeM EtOAc:neTpoJerHoro s¢mupa (0-10%) @mjaga Toro, UYUTODH

I10JIy4YaThb YKasaHHOE€ B 3al'OJIOBKe COeldVMHEeHNe.

Cragusa B - 1-(3-0poM—2-0OKCOIPOIIWII) UMKJIIONIPOlaH-1-kKapOoHOBAaA
KUCJIOTa
B kKoJIfy, comepxamymn TpeT— 0y TUII 1-(2-

(BpoMMe TIII) aJlJIWJI) ULMKJIoNponaH—-1-kapbokcuyaar (1,0 ©, 3,83 MMOJB) B
cMecu sTaHoya (5 M) m Bomel (4 wu), mpu 0°C pmoBaBjsaiam GpoM (673
M, 4,21 mvMoJk) . lloslydaeMyl CMECH IIepeMelMBaliM B TeueHue 4 4 IIpwu
RT, 3aTeM KOHUEHTPMPOBAJIM 1in vacuo mOJg Toro, UYTOOH II0JIy4daThb
HEeOUMIeHHHY yKal3aHHBNM B 3aTroJIOBKEe MaTepMalJl, KOTOPHM MCIIOJL30BaJl
HEIOCPeICTBEHHO Ha cTanum C.

Crammusa C - MeTWUl 1- (3-BpoM—2—-0OKCONPOIWJI) UMKJIOIpOolan—1-



104

KapBorcuiarT
B KoJIfy, comepxamymn HEeOoUuMIIeHHYIO 1-(3-Bpom—-2-
OKCOINPOIWJI) UIMKJIONPOIlaH—1-KapOOHOBY KMCJIOTY (MMpenrnoJIoXUTeJILHO

3,83 MmoJsib) B MeOH (10 w™i), @mobGaBigasM cepHypo kuciaotry (0,5 wi,
9,38 MMOJIB) M TIOJIydaeMyl CMEeCh IIepeMellMBaJlM B TeUeHue 2 U C
OOpPaTHEIM XOJIOOWUJIEHUKOM. PeakKLUMOHHYKD CMECHb oxJlaxmaJin no RT,
pazponuiu B EtOAcC, nOpomeBajM B BOOH. Hachm. NaHCO; (2X) M coJieBOM
pacTBope, CymmaM Han ©OesponH. Na,S0O, ¥ ouibTporain. OUIbTpaT
KOHLUEHTpMpOBaJX 1n vacuo. OCTaTOK OuUMIlaJM I[IOCPEeNCTBOM KOJIOHOUHOM
XpoMaToTrpadmn Ha CUIMKaTeJle C MCHoJb30BaHMeM EtOAC:meTpoJIeHOT'O
spupa (5-15%) @mid TOTrOo, UYTOBH HoJydaTe 1-9. 'H AMP (400 MIw,
cbCl;) & 4,00 (¢, 2H), 3,66 (c, 3H), 2,86 (c, 2H), 1,45-1,35 (M,
2H), 0,93-0,84 (M, 2H).
[IPOMEXYTOUHOE COENOVMHEHWME 10, 10A m 10B

STuI-2- (IMIMaHOMEeTIUJI) ) —2-MeTundyT-3-MHoaT U ero S- u R-

M30MEPH
|l
Me
< OEt
NC CN

B koJsiBy, comepxamyio ©OespomH. LiCl (25,8 wmr, 0,609 MMOJIB) B
THEFE (1 ™), pobaBigaiM pacTBop OpoMmIa >TUHMIMarHusa (1,3 wia, 0,64
MMoJib, 0,5 M B THF). Peakuun nepemMemmBaam Opu RT B TeueHume 0,5
Y. 3BaTeM I[IOJy4YaeMBl PacTBOp OHCTPO »HoOaBJAJIM IO KallJlgM udepes
WIIPpKL, B PacTBOP 3TWI 3, 3-OMUMaHO-2-MeTWJnpon-2-eHoaTra (0,609 wi,
0,609 mmosis, 1 M pacTBOp B OeH30JIe) (HIOJydYallM B COOTBETCTBUU C

Hagiware et. al. Synthesis 1974, 9, 669) B THF (22,5 ™M) 1pu

—10°C. Peakuun IIepeMelMBaJM B TeueHre 10 MMH, 3aTeM TacuiIu C
MCIIOJIbE30BaHMeM Hacem. BoOH. NH,Cl m pasBoouiau Bomo¥ m EtOAc. Cjou
paz3neany UM OopTaHMUeCcKMM CJIOM Ccymmiar Hang ©0esBomH. NaoS0O, u
KOHIeHTPUPOBaJM 1n vacuo Jocyxa. OCTaToK OouMmaJy IIOCPedCTBOM
XpoMaTorpadpnm Ha CUIIMKarese c MCIIOJIE 30BaHUEM TpalreHTa
EtOAc:TekcaHH OJA TOTO, UTOOH IMIOJYYATh palleMUUYeCKMM yKa3aHHBM B
3aToOJIOBKe TIPOOYKT I-10. PalleMMUeCKUV MaTepMuaJyl pas3pemalu C

MCIIOJIbL30BaHMeM xXuUpajbHoM SFC (kojioHka OJ-H) 1mjgg Toro, UTOOH



105

nojiydaTs u3oMepe 1-10A (BoJjiee OwvCTpOe »ioMpoBaHMe) unu  I1I-10B

(boJiee MemJieHHOe BJIOMpoBaHMe). *H AMP (500 MI'u, CDCls): O 4,34
(24, , J=7,2 T™wa), 4,31 (1H, c¢), 2,66 (1H, c), 1,80 (3H, c),
1,35 (3H, 7, J=7,1 Tu).

[NPOMEXYTOYHOE COEIVHEHME 11, 11A m 11B

STUII 3, 3—nuumaHo-2- (4- (3—-MeTOKCHU—3—OKCOIPOIWII) GeHWII) —2—
MeTUJIIPOlaHoaT M ero S— U R-M30MepH

o)

~o o)
Me

“ OEt
NC CN
B oy B MHepTHOM aTMochepe asz30Ta, cComepXallyld pPacTBOP
MeTmJl 3- (4-vonmbeHwus) nponaHoara (1,3 1, 4,48 wMmvmoJsb) B THE (6 wi)
npu -40°C MemjleHHO HOoOaBJIAIM KOMILJIEKC WM3OIPONMIIXJIOPHIA MaTHUS

xjgopuna Jgurtus (3,9 i, 5,18 wMvmoas, 1,3 M B THF). IoJyJYaeMuM

pacTBop mHepeMemuBaJgM 1 u Ipum -30°C, BaTeM oxJjaxpmaau mpo -50°C.
MemjieHHO HOOABJIAIM 2TWMJ 3, 3-OMLUMAHO-2-MeTWJIpon—-2-eHoaT (3,0 wi,
3,05 Mmoo, 1 M B BeH30Jle) (IOJyuaJlM B COOTBeTCTBMM C Hagiware

et. al. Synthesis 1974, 9, 669) u peakuuo IIepeMelMBaJIM B TeueHUe

1 u mopm -50°C, sBaTeM TacuJIM C MCIOJb30BaHMeM Hachm. BoOH. NH4;Cl u
paspoouiaM Bomo¥ M EtOAc. Cilou pasmeldalr U OpTlaHUUeCKUM CJIoM
CymmJIM Han ©6e3BonH. Na,S0, UM KOHIEHTPMPOBaJM 1n vacuo mocyxa.
OcTaTok ouMmalM I[IOCPeICTBOM XpoMaToIpadumu Ha CcujaMKareje C
UCIIOJIL30BaHMeM TpaareHTa EtOAc/merposenuesr sémp (0%-30%) nias
TOTO, UYTOOH MIOJYyYaTh palleMUUyecKMM YyKa3aHHHBHM B 3aT0JIOBKe MIPOOYKT
I-11. PaleMrMUecKMM MaTepMaJl pas3pellaivi C MCIOJbL30BaHMEM XUpaJbHOM
SFC (CHIRALPAK® AD) m@mjasg Toro, UTOOH IOJydYaTh M30Mepel I1-11A
(BoJiee BrHICTPOE BJIOVPOBaHNE ) u I-11B (BboJgiee MeIJIEHHOE
2JIOVPOBaHME) .

H AMP (400 MI'u, CDCls) & 7,32-7,19 (M, 4H), 4,45 (¢, 1H),
4,36-4,14 (m, 2H), 3,67 (¢, 3H), 2,9 (T, J=7,8 Tu, 2H), 2,64
(nm, J=8,4, 7,2 Tu, 2H), 1,97 (¢, 3H), 1,25 (v, J=7,1 Tu, 3H);
m/z=329 (M+1).

Wcnonezy4d CXOXYIO Inpouenypy, OIIMCAaHHYIO IJIA CHUHTEe3a
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[IPOMEXYTOUHOTO coeImMHeHMsa 10 wmm 11, clenyomye COeOVHEHUS B
Tabmuiue 1 OoJydalM C  MCIOJIB30BaHMEM KOMMEPUECKMX  MCXOMOHEIX
PEeaKTUBOBR WMJIM COEeIMHEeHMUM, M3BECTHEX U3 JIMTepPaTypPH.
Tabmmua 1
O
R3Me
% OEt
NC CN
[Ipom. Kojiouka mi4 | R? m/z (M+1)
coern. XUPaJIbHOT'O
paspeleHnud
12 - ®) 343
§© /
13A IA ©) 357
13B %
C /
14 - Br 0] 407
éd /
15A AS % o 329
15B c{
16 - 371
§4< Z O Et
d
17 — \D o 357 (M-1)
§C< /
18 - O H SAMP (400 MI',
CK CDCl3) O 8,13-8,03 (M,
§ 2H), 7,62-7,50 (M,
2H), 4,54 (c, 1H),
4,36-4,20 (M, 2H),
3,94 (c, 3H), 2,04 (c,
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3H), 1,25 (7, J=7,1

T'tn, 3H).
19 - §_<::}}_Br 324
20 - O 400

g / N\ tBu

[TPOMEXYTOUHOE COEIMHEHME 21, 21A m 21B
STyl 2- (4-0poMbeHMII) -3, 3—OULMAHO-2-METUJIIIPOIIaHOAT M eI'0 S-—
M R-M30MepPEH

Br.

A OEt
NC CN
Cramuga A - DTUJI 2- (4-6pomMbeHMII) IpoIaHoaT. B KoJBYy,
comepxamyn »TuJ 2- (4-06pombenwmi) aueratr (20,0 r», 82,9 mMvmoser) B THF
(200 MII) , npu 0°cC nobaBJyau 1o KalljiaMm PacTBOpP
OUC (TPUMEeTUJICUIINII) aMuoa JmTtusa (99,6 mia, 99,6 mMmosab, 1 M B THF).
[loJlyyaeMell pacTBOpP I[epeMemMBanM B TeuenHue 1 u npu 0°C, 3aTeM

DofaBi4aaKM IO KalljldM wuomoMmeTaH (11,7 1©, 82,4 wMvmoss) 1npu  0°C.
PeakUMOHHYK CMeChb OCTaBJIAJIM HarpeBaTbCAd BIJIOTH OO RT B TeueHMe 2

Y UM TaCUJIM I[IOCpedCcTBOM IOoOaBJIeHMS Hachm. BOIH. NH,Cl. TlojiydaeMui

PacTBOP BKCTpalMpOoBajiM C MCIOJBb30BaHMeM ELOAC (3X) M opTraHUUeCKMEe
cJom  OoDBeIMHAM, CYmMJIM  Hano He3BOOH. Na,50y4, OUILTPORAIIU U
duIETPaT KOHIEHTPUMpPOBaJIM 1n vacuo Jocyxa. OcTaToK  OoUMIaJIn
[IoCpenCcTBOM XpoMaToTrpadum Ha CUIIMKareie C VICIIOJIE 30BaHMEM
EtOAc:meTpoJseHoro »¢upa OJsS TOTO, UTOOH I[IOJyYaTh YKasaHHOe B

3aT'0JIOBKEe COeIMHEeHINe.

Cragua B - osTtuman 2-0poM-2- (4-0OpoMbeHMII) IpollaHoaT. B  koJdy
noMemaau »Tuia 2- (4-6pombeHwmar) nponadoatr (19,5 1, 75,8 wMMOJB),
2,2'-a300UCU300YTUPOHUT P (1,25 T, 7,01 MMOJIE ) u N-

fpoMCcyKUMHMMMLO (16 1, 89,9 MMoOJB) B TeTpaxJiopMmMeTaHe (100 wI).
[lolyyaeMull pacTBOp IIepeMemmMBaJM B TeueHMe 3 u mopu 80°C, =3aTem
Tacumn [IOCPenCcTBOM nobaBJIeHU A HAaCHII . BOIH. neHTarmumpaTa

THOCYJIbEbaTa HaTpULg. [ToJTyyaeMet pPacTBOP SKCTParupoBalin c
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UcrioJib30BaHmMeM ETLOAcC (3X) M OpTaHUUYEeCKMe CJIOM OOBeIMHSAJIM, CYIWJIN
Han ©6e3BonH. Na,S0,, OUILTpOBaIM ¥ OUILTPAT KOHLUEHTPUMPOBAJIM in
vacuo mocyxa. OCcTaToOK ouMllajM I[IOCPEeNCTBOM XpoMaTorpadum Ha
cuMKarejie C MCIOoJb30BaHuMeM ETOAc:neTpoJsierHOTo »dupa IoJg TOTO,
4TOOB MOJIYyYaThk YyKa3aHHOE B 3alOJIOBKe COeNUMHEHMEe.

Crammusa C - ST 2- (4-06pombenwnir) -3, 3—-OULMAHO—2—
MeTuUJInpoliaHoaT. B koJjby, comepxamylo Iuipun Hatpus (1,5 1, 62,5
MMOJIE) B DMF (200 M), mnpu 0°C mo®aBJIAIM YaCTAMM [TPONAaHIVMHUTPUII
(2,4 o, 36,3 MMOJb) . IlloJdydaeMell pacTBOpP IIepeMemMrBaJM B TeueHUe
30 Mumu npu 0°C mpexme, uyeM »DoOaBJAdM YacTaMM STUI 2-0poM-2- (4-
Bpombenms) nponadoar (10,0 o, 29,8 wMMoJb). IlloJlydaeMell pPacTBOpP
rnepeMemmMeanyt HOOHoJHUTesJbHEle 30 MmH npu 0°C, 3areM 16 u mpu RT.
Peaxummo Tacuim IIOCPEenCTBOM noBaBJieHUA COJIEBOTO pacreopa,
BSKCTParMpoBain C MCIoJb30BaHueM EtOAc (3x). OpraHMUYecKMe CJIOU
O0BeIVHANNM, CyWWUJIM Han ©60e3BonH. Na,S0,, ouiabTpoBain U GUILTPAT
KOHLIeHTPMPOBaJM 1n vacuo »nocyxa. OCTaTOK OuMIaliM [IOCPEeICTBOM
XpoMaToTrpadmy Ha CuIMKarese C MCHoJb30oBaHMeM EtOAcC:meTpoJietHOTO
sdupa 0JId TOTO, UTOOH IoJIydaTh yKa3aHHOe B 3aT'0JIOBKE
palleMMuecKoe coeOuHeHMe I1-21. PalleMMuecCckMM MaTepMall pas3pemais C
UCIIOJIb30BaHMeM xupajbHoi SFC (CHIRALPAK® OJ-H) @mjag ToTro, UYUTOOH
IoJiydyaTk M30Mepe 1-21A (BoJjiee OHICTpOE »BJOMpPpOBRBaHMe) u I1I-21B
(BoJlee MemJIeHHOe »JoMpoBaHuMe) .'H AMP (300 MI'u, CDCls) & 7,57 (m,
J=8,7 Tu, 2H), 7,25 (m, J=7,8 Tu, 2H), 4,44 (c, 1H), 4,33-4,20
(m, 2H), 1,98 (¢, 3H), 1,25 (m, J=7,2 Tu, 3H); m/z=319 (M-1).

[TPOMEXYTOUHOE COEIOVHEHUE 22

MeTtun 1- (a3mMOooMeTWII) HMKJIONPOIaH—1-KapBoKCUIIaT

NaAA*“

B 3akxpHTEM QJIakKOH, CoOIepXallMl pacTBOP as3umia HaTpua (471 wmr,
7,25 MMOJIB) B DMSO (40  m) npu RT pgoGaBjagaaM MeTusa  1-
(GpoMMeTHII) UMKJIONIPpOoNnaHkapbokcuygar (1 1, 5,18 MMmoJsb) . IloJiyyaeMul
pacTBOp HepeMemmBaJM 48 u mpu 45°C. PeakKUMio OCTAaBJAJIM OCTHBATL OO

RT u rmacuiaM [OOCpelCcTBOM nOoOaBJieHUMSA BOIOH. CMeCh DHBKCTparMpopalm C

ucnoJb3oBaHMeM Et,0 (2x). OpraHMUeCKMM CJIOM CymmuaM Hano ©Oe3BOOH.
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MgS0O,, OUILTPOBAIM M KOHLEHTPMPOBAaJM 1in Wvacuo »gocyxa IJia ToTro,
uTOBE [IoJIyuyaTs 1-22. m/z=156 (M+1).
[IPOMEXYTOYHOE COEIVHEHUE 23

MeTuy 2-asupo-2-MeTUJINpollaHoaT

i

Bo @JyakoH, comepXamuM pacTBOpP asuma HaTpua (2,6 1, 40
MMOJIE) ¥ MEeTUJI 2-0poM-2-MeTwuinpornaHoaTr (1,3 wia, 10 mmoses) B 10
MJI cMecu DCM:BOIna 1:1, npu RT no6aBJigaim TUOPOCYJIEdaT
TeTpadyTUIaMMOHU I (700 MI, 2,0 MMOJIB) . [loJglydyaeMeli pPacTBOP
nepeMmemyveaau 48 u npu RT. OpraHMUeCcKMM CJIOM IIPOMEBAJIM BOIOW (2X),
cymmar Han 6es3BomH. MgSQO,, OMIBTPOBAJM M KOHILIEHTPMPOBAJIM 1in vacuo
mocyxa IJigd TOTO, 4YTOBH ojydaTb I1-23. *H AMP (500 MI'wu, CDCls) &
3,76 (c, 3H), 1,45 (c, 6H).

[IPOMEXYTOUHOE COENVHEHWE 24B

STUII 3, 3-ouumaHo-2- (1- (3—-MeTokCcKU-3-okconponui)-1H-1,2, 3-

TpMa30J-4-1j) —2-MeTUJIIIpollaHoaT

NC CN

Kojnby B  UHepTHOM  aTMochepe  aszsoTa  BalOJHAIM  STUI-2-

(DIMuMaHOMEeTUII) ) —2-MeTuJI0yT-3-mHoaTtoM I1-10B (300 mMr, 1,5 wMmoJm),
tpomMTpHUC (TpudeHMIPOCOMH) Menp (1) (144 w™mr, 0,16 wMMmoOJIB) M DMSO
(7,7 wiu). Tyma pobGaBaIsaiIM MeTuJ 3-a3upgonponaHoaTr (500 wmr, 3,1
MMOJIE ) M peakuuo IepeMemmBagu Opu  50°C B Teuenme 18 u.

PeaKUMOHHYK CMeCH pPa3BOIOWIIM C MCIHOJIb30BaHMeM EtOAcC m Bomel. CMecCh
SKCTPATUMPOBAaJIM C MCIOOJb30BaHuMeM EtOAc (3x). OpraHMUecKuM CJIOM
IIPOMHEAJIM COJIEBEIM pPacTBOPOM (2X), cymuiauM Hapn O06e3BonH. MgSO, u
duIbTpoBaIM. OMJILTPAT KOHILUEHTPUMpOBaJM in vacuo. OCTaTOK OUMIMAaJIM
[IoCpenCcTBOM KOJIOHOUHOM XpoMaToTrpadun Ha cuIMKareie C
MCIHoJIb30BaHmMeM EtOAc:rTexkcaHa (0-100%) gmjgsa Toro, 4YTOOH IIOJy4YaTh
yKazaHHOe B 3alOoJIOBKe coeIMHeHMe 1-24B. H AMP (500 MI't, CDCl;) &

1,77 (¢, 1H), 4,94 (¢, 1H), 4,67 (7, J=6,3 Tu, 2H), 4,30 (xm,



110

J=7,2, 1,3 Tw, 2H), 3,70 (¢, 3H), 2,99 (r, J=6,3 Tu, 2H), 1,95
(¢, 3H), 1,30 (v, J=7,1 T'u, 3H); m/z=320 (M+1).

Vcnose3ysa NPOoLenypy, CXOXyln C TeM, 4YTO OINMCAaHO IJig CUHTe3a
[IPOMEXYTOUHOT'O CcoeIMHeHusa I[-24B, cienywomye COeOVMHEHMS B Tabjule
2 HOoJgydajau U3 KOMMEePUeCKMX MCXOINOHHX pPeaKTMBORBR WMJIM COeOMHEeHUM,

M3BECTHEHX M3 JIMTepaTypPEHL.

Tabauila 2
s (@]
R
5; % OEt
NC CN
[lpoM. coemn. R3 m/z (M+1)
25B @) 306
=N -—/>L-O/
[~
rd
26B 0] / 334
N-.::NN O
/L§§/
”
27B O— 348
=N
/L§b/
P
28B O— 346
~=N
/g/
”~

[IPOMEXYTOUHOE COEIVHEHME 30
Izt 2- (OMUMAaHOMEeTHJI) —2-MeTUJIMaJIoHaT

(0] o)
EtO OEt
NC CN
Mcmosb3y S Ipolelypy, OOMcaHHyin B W02015/088885, noayuyananu

[IPOMEXYyTOUHOe coemuHedme 30. 'H AMP (500 MI'u, CDCls): & 4,55 (1H,
c), 4,28-4,39 (4H, ™M), 1,82 (3H, c¢), 1,34 (eH, T, J=7,12 Tu).
[IPOMEXYTOUHOE COEIVHEHME 31

OnsTUII IMKJIIOIIPOIINII (HMHMaHOMeTMH)HpOHaHHMOT
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EtO OEt

NC CN

Vcmose3ysS IOpolelypy, OOMcaHHyin B W02015/088885, noayuaanu
[IPOMEXYTOUHOEe coelurHeHure 31

'H aMP (500 MI'u, CDCls): O 4,41 (c, 1H); 4,38-4,26 (M, 4H);
1,52-1,45 (m, 1H); 1,33 (7, J=7,14 Tu, ©6H); 0,86-0,79 (M, Z2H);
0,71-0,66 (M, 2H).

[IPOMEXYTOUHOE COEIVHEHWE 32

ST 3, 3-ouumraHo-2- (4- (3-MeToKCU-2, 2—-OUMe TIII-3—

OKCOIPONINJII) OKCa30JI—-2-WJI) —2-MeTUJIIIpollaHoaT

NC CN

Cragusa A - 5TWUJI 3-aMMHO-2-MeTWJI-3-0KCoIpollaHoaT. B koJby,
comepxamyo STUJI 2-LMaHomnpomnadHoaT (20 ©, 157 wvmogw), npu 0°C
no6aBijaaM IO KallJlaM xJopTpuMeTwscuian (40,2 wia, 315 wMMOJIB),
mocjle dYero cJemoBajio pobaBjeHmMe Bonmel (5,7 w1, 315 wMMOJB) TIIO
KaljgaM ¢ HogiepXaHueM TeMiIepaTypl peakuuu 0°C. PeaKIMOHHYID CMecCh
OCTaBJIAJIM HaTpeBaThbCHA BIJIOTE OO0 RT M HepeMemMBaJIM B TedeHMe 4 U,
PeaklMoHHass CMeChb pa3geJsidjack Ha IOBa CJOoHA, M CyIepHaTaHT
BEHIOpAaCHBAJN . Tyoa noBaBJIgJIn reKCcaH " CyIlepHaTaHT CHOBA
BHOpAaCHBaIM. 3aTeM OCTAaTOK HeMTpaJM30BaJM IIOCPpeICTBOM IoOaBJIEHUSA
HaCHhII, BOIH. NaHCO;3 npu 0°C. CMecChb SKCTparmMpoBajmu C

ucnoab3oBaHueM ELOAc (3x). OpraHUUYeCKUM CJIOM MIPOMEIBAJIM COJIEBHM

pacTBOpoOM (2x), cymmiIu Han 0e3BonH. MgSO, M OuIbTpoBaM. OUIILTPAT
KOHIeHTpUpPOBaJM 1in vacuo @»mocyxa mOJga Toro, UyTOOHE IIOJIy4YaTh
YKa3aHHOe B 3al'OJIOBKEe COelMHEHNE.

Cramma B - wmeTun 3-(2-(l-3TOKCHM-1-0OKCONPONaH-2-M1JI) OKCa30JI—
d-mi) -2, 2-guMeTUJINporiaHoaT. B  koJiOy, colepXalyln MeTuJs 5S5-0pom-—
2, 2-ouMeTuJi-4-okconeHnraHoar (8,0 r, 33,7 MMOJIb), D2TUJI 3—-aMMHO—-2-—

MeTuJI-3-oKconponaHoar (5,0 », 34,4 wmvosnes) B EtOAc (20 ™),
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noSaBygaaM TpudTOpMeTaHCYJIEQOHAT cepebpa (8,7 1, 33,7 MMOJB).

[lolyyaeMyld CMeCh IIepeMelMBaJiM B TeMHOTe B TeueHre 2 u npu 90°C,
oxJlaxmaau no RT v duabTpoBaliM. OMIILTPAT KOHIEHTPUPOBaJIM 1n vacuo
M OCTaTOK HAHOCMJIM Ha KOJIOHKY Cl8 ¢ aleToHMTpuJIoM/Bomoi+0, 1%
TFA. OCTaTOK OUMmMAaJM I[IOCPeICTBOM KOJIOHOUHOM XpoMaToTpaduu Ha
cuImrKarese C ucHnoJb30oBaHMeM EtOAcC:ITekcaHa  OJ4g TOTO, YTOOR
[IoJIydyaThk yKas3aHHOE B 3al'OJIOBKE COelMHEHNe.

Crammusa C -  MeTuUl 3-(2-(2-0poM-1-mTOKCHU-1-OKCOIIpOIlaH—-2-
WJI) OKCaz30oJ-4-ui) -2, 2-IVMeTUJINIpOoIllaHoaT. B kKoJby, colepXallyl MeTHUJI
3-(2- (1l-»TOKCU~-]1-0OKCONPOINIaH—-2-W1JI) OKCa3oJ—4-uj) -2, 2—
ouMeTunponadoar (9,0 v, 31,8 wMMvosas) B THFE (300 ™), npu 0°C
noBaBJIAIM 110 KallJIIM pacTBoOp OuC (TpMMEeTUJICUIIMII) aMuOa JuTtmsa (34,9

mia, 34,9 mMvoss, 1 M B THF). IlojdydyaeMyl CMECH II€pPeMelUBaJM B

Teuenre 30 wMmH 1npu 0°C mnOpexme, UYeM OIHOM YacThbio »HobGaBjisayam N-

OPOMCYKLUMHUMAUL (6,2 T, 34,9 MMOJIB ) . INoJlyuaeMyo CMEeChH

IlepeMenrBalJii B TedeHNe 30 MmH I1pn 0°C 3aTeM Tacuiu IIoCpeICTBOM

nodoaBJieHUA HaCHII. BOIH. NH4C1. Cmech SKCTparnpoBau C
ucnoJgbsoBaHueM EtOAc (3x). OpraHMUeCKUM CJIOM IMIPOMEIBAJIM COJIEBHM
pacTBoOpOM, CYUIMIIN Han Oe3BOIOH. Na,S0q4, dMJIE TPOB AU u

KOHLEHTPMPORaJIN in wvacuo TJOCYyXa. OcTaTok ouMmaljiM IIOCPenCcCTBOM
XpOMaTOPpa@MM Ha CrJiMrarTrerje C MCIIOJIE3SOBaHMEM I'pallleHTa

EtOAc/rexcaH mJjigd TOTO, UTOOH I[IOJIYYaTh YKa3aHHEM B 3al'oJIOBKe

IPOOYKT.
Cragma D - osTtumia 3, 3-ouuMaHo-2- (4- (3-MeTOKCH—2, 2—-OVMEeTUJI— 3—
OKCOINPOIIMJI) OKCas30JI-2-WJI) —2-MeTUJIIpollaHoaT. B koJuby, comepxXalyo

MeTuJI 3- (2-(2-0poM—-1-3TOKCU—-1-0OKCONPONaH—-2-W1JI)okca3ol—4-uji) -2, 2-
ouMeTuJnponaHoar (6,16 ©, 17,01 wMMoJb), MaJIOHOHUTpuI (2,25 1,

34,0 mmose) B THE (200 mi1), npu 0°C mo6amiagiam DBU (5,13 mi, 34,0

MMOJIB) . IloJlydaeMyl CMech IIepeMemMBajiM B TeueHme 30 mMmH mpu 0°C,

3aTeM TIaCuJM TIIOCPelCTBOM JoOaBJIeHMS Hachem. BonoH. NH4Cl. CMmechb

SKCTPAaTUMPOBAJIM C MCIOJb30BaHueM EtOAc (3x). OpraHuMUecKuM CJIOM
I[IPOMEIB aJIU COJIEBEM pPacTBOPOM, CYIINJIIN Hano 6e3BOIOH. Na;S0y4,
OMIILTPORBAIM UM KOHIEHTPUPORBAJM 1in vacuo pjocyxa. OCTaToK OuMalu
[IOCpPenCcTBOM XpoMaToTrpadun Ha CHUIIMKaTeJe C VICIIOJIb 30BaHMEM

TpamimMenTa EtOAc/TekcaH IOJ4 TOTO, UYTOOH IIOJyYaTh palleMMueckoe I1-
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32. 'H aMpP (400 MIwu, CDCls) & 7,46 (c, 1H), 4,83 (c, 1H), 4,31
(x, J=7,2 Tu, 2H), 3,70 (¢, 3H), 2,80 (c, 2H), 2,02 (c, 3H),
1,29 (v, J=7,2 T'u, 3H), 1,23 (m, J=2,8 Tu, 6H); m/z=348 (M+1).
Vcnose3ysa MNpPOoLenypy, CXOXyln C TeM, 4YTO OIMCAaHO IJig CUHTe3a
IIPOMEXYTOUHOTO COeIMHeHudA 32, Cclelyllre COoeIMHeHMA B Tabiaule 3
IoJydajar M3 KOMMEPUeCKUX MCXOOHHEHX pPeaKTUBOB WJIM COeIOMHEHUM,
M3BECTHEX M3 JMTepaTypH. PalleMMUeCKMM MaTepuaJl paspemanu C
MCIIOJIb30BaHMeM xXupajJgbHOM SFC (KOJOHKa, CM. Tabaully) »OJg ToTo,
UyTOOH [IOJIyYaThk WM30Mephl A (OoJjiee OBICTPOEe BJOMpPOBaHMe) M B (DoJjee

MeIJIEHHOE SJIMPOBaHNMe ) .

Tabmuua 3
, o]
R
e okt
NC CN
[TpoM. KoJioHKa mis | R3 m/z
coen. XUPaJILHOTO (M+1)
paspeneHus
33A 33B |AD OEt 334
G S
Js
SN
34A 34B | AD @) 320
o—<§F_J>L_QEt
S

[IPOMEXYTOUHOE COEIMHEHME 35, 35A m 35B
STUII 3, 3-ouumraHo-2- (4- (3-MeToKCU~-2, 2—-IUMeTUII-3—

OKCOINPONWII) TMAa30JI-2~WJI) —2-MeTUJIIIPOoIIaHoaT UM eTo S— ¥ R-M30MepH

N 4 OEt
NC CN
Cragusa A - MeTmJl 3— (2- (l-sTokKCcHM-1-OKCONpONIaH—2-WJI) TUa30J—4-
W) -2, 2-OVMeTUJIIIPOIIaHoaT . Kosnbdy, COoIepXally STUII 3—-aMMHO-2-

MeTWJI- 3—-TMOoKCcoInponaHoar (6,1 », 37,8 MMONb) M MeTuJd 5-06pomM—2,2-

ouMeTuJi-4-okconedraHoar (9,44 o, 37,8 wmMosib) B EtOH (95 M),
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nepeMemmBaau nOpu 50°C B TeuenHue 1,5 u. Peakumo oxJjaxmoajau »mo RT,
pazpoouau B DCM mM MemjieHHO nobGaBJsaiIM TpusTuMammH (5,27 wia, 37,8
MMOJIB ) , IoJjlydyaeMyld CMeChb KOHIEHTpMpOBaJIM 1n  vacuo »ocyxa.
OcTaTok OUMIaJIU [IOCPEenCTBOM KOJIOHOUHOM XpoMaTorpadum Ha
cuMkarejie C MCIOJb30BaHMeM I'palreHTa EtOAc/TexcaH Ijsg ToOToO,
4YTOBH IIOJIy4YaTh yKazaHHOe B 3al'0JIOBKe coelIuHeHue. H SAMP (400 MI'w,
DMSO-d¢): O 7,18 (¢, 1H); 4,17 (x, J=8,0 I'u, 1H); 4,08 (x, J=8,0
I'm, 2H); 3,05 (¢, 3H); 2,88 (¢, 2H), 1,45 (m, J=8,0 Tu, 3H),
1,13 (v, J=8,0 T'u, 3H), 1,08 (c, 6H). m/z=300 (M+1).

Cramua B - MeTuUl 3-(2-(2-0poM-1-m5TOKCHU-1-0OKCOIIpOIlaH-2-
WII) TMas30Ji—4-Wil) -2, 2—-OUMe TUJIIIpoliaHoaT. B koJby, colepXallylo MeTHUJI
3-(2-(l-2TOKCHU~-]1-OKCONpPONaH-2-uJ) TMa30J—-4-mj) -2, 2-
oyMe TuinponaHoar (10,5 r©, 35,1 wMvmosnb) B ToJgyoJe (175 ™), 1o
KamiaaM pobarjggaau HC1 (9,64 w™Mia, 38,6 wMMoJib, 4M B [OUOKcaHe) u
nojiydaeMyin cMechb IepememmBaiu 10 mmH nOpr RT. Peakuuio oxJjaxIalu
no 0°C m pmoBaeyianm KBr (4,59 1, 38,6 MMOJIL), IIOCJIe UEro CJIedoBalio
MenJieHHoe gpo®arJjieHue H,0, (3,99 ™y, 45,6 wMmoJsb, 35% wmacc.).
Peaknuio nepeMmemupanu npu 0°C B TeueHre 30 MMH, 3arTeM TacUIU
mocpencTBOM npobGaBJieHMSa THOCYJIbdaTa HaTpusa (22,2 v, 140 MMOJIB),
Paz3BOOMIIM BOIOM ¥ BSKCTparMpoBajM C MCIOJb30BauHuMeM EtOAc (3Xx).
OpraHMuecKue CJIOM OOBeIVMHANM, I[IPOMEBAaJIM B BOOH. Hacem. NaHCOs,
CymmsmM Hal ©0e3ronH. MgSO, M QMIbBTpoOBaIM. OMIIBETPAT KOHLEHTPUPOBAJIU
in vacuo mocyxa IJs Tor'o, 4YTOOH IIOoJIydaThb YyKa3aHHOe B 3aloJIOBKe
coenuHeHue. 'H AMP (400 MI'n, DMSO-dg¢): & 7,41 (c, 1H); 4,20 (x,
J=8,0 Tu, 2H); 3,56 (¢, 3H); 2,90 (¢, 2H), 2,24 (c, 3H), 1,18
(vr, J=8,0 I'u, 3H), 1,08 (c, 6H). m/z=378 (M+1).

Cramuag C - »2Tui 3, 3-IMUMaHO-2- (4- (3-MeTOoKCU—-2, 2-IMMeTUII-3—
OKCOMNPOIIWJI) TMa30JI—2—WJI) —2—-MeTUJINTPOIIaHoaT . B koJdy, comepxXalyo
MeTWII 3-(2-(2-6poM—1-3TOKCK-1-0OKCONPONaH—2-WJI) TMa3oJl—4-mj) -2, 2-
ouMeTunponaHoar (520 wmr, 1,37 MMOJB) M MaJJIOHOHUTpuI (182 wr,
2,75 mMmoJss) B THEFE (14,5 wMia), npu 0°C mo kamwiaMm pobaBjaiam 1, 8-
oMazabuimrkijgoyHgen—7/-ed (0,41 wi, 2,75 wMmoJb) . IlojlydaeMyl CMechb
nepememmvBaaM B Teuenme 30 mvmH mnpu 0°C, 3aTeM TacuiIM [IOCPEICTBOM

nobamBjieHusa BOOH. Hacem. NH,Cl m srcTparMpoBalJiM C MCIIOJb30BaHMEM
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EtOAc (3x). OpraHmMueckue CJou OOBEIVHANNM, IIPOMHEBAJM COJIEBHM
pacTBoOpoM, CymmMiaM Hal 0Oes3zponH. MgSO; u  (uibTpoBaiM. OUILTPAT
KOHILUEHTPUPOBAJM 1in vacuo. OCTaTOK OUMIMalIM HOCPEeICTBOM KOJIOHOUHOM
XpoMaTorpadpum Ha cumMKarese C MCIIOJIb30BaHMEM TrpadueHTa
EtOAc/rexcad ImJjig TOIrO, UYTOOH [OJIydaThk YyKasaHHOe B 3al0JIOBKe
paleMrMuecKoe coeIMHeHMe I1-35. PaleMMUeCKMM MaTepHMalJl paspemanu C
UCIIOJIb30BaHMeM xupajbHoi SFC (koJjiomka CHIRALPAK® IC) @mjusg Toro,

UTOOEl [IOJIydaThk M30MephH I1-35A (6oJiee OHCTpOe »sJOMpoBaHMe) M I-35B

(BoJlee MemJIeHHOe BJoMpoBaHuMe) . *H AMP (400 MI'wu, DMSO-dg): & 7,45
(¢, 1H), 5,71 (¢, 1H), 4,22 (x, J=8,0 Iwu, 2H), 3,58 (c, 3H),
2,94 (m, 2H€), 1,86 (¢, 3H), 1,17 (v, J=8,0 I'u, 3H), 1,11 (c, 3H)
1,08 (¢, 3H); m/z=364 (M+1).

llcrioJsib3ya HOpolLelypy, CXOXyl C TeM, YTO ONMCaHO MOJd CHHTesa
[IPOMEXYyTOUYHOT'O CcoelMHeHMsa 35, [oJydanu cJelyplee COeOMHEeHMe B
Tabmuue 4. PaleMMUeCKMM MaTepualJl paspellajiMi C MCIOJIb30BaHMEM
XUpaJibHOM SFC (KOJIOHKa, CM. Tabjauily) mOJs TOoro, UYTOOH II0JYy4YaTh

M30MepEl A (DoJjlee OHCTpoOe SJIOMPOBaHMe) ¥ B (Bojlee MemJIeHHOE

2JIOVPOoBaHMue) .
Tabamua 4
o]
R3
Ef £ OEt
NC CN
[IpoMm. KoJIoHKa miia | R3 m/ z
coen. XUPAJIBLHOTO (M+1)
paspeleHus
36A AD-H 0] 348

36B 0/ (M-1)
A\
EJ%N

[TPOMEXYTOUHOE COEIOVMHEHWVE 37 37A m 37B

STuil  4-UMaHO—-5-3TOKCU—-3-MeTUJI-2-0KCO—2, 3—ourmnnpo-1H-nmppoJi—-

3-kapOokcuiaT U ero S— M R-U30MepH
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B kojnby, comepxamyw pactBop I1-18 (300 M, 1,0 MMmoss) B 2,0
M MeOH npum RT wMenjieHHo po®arisaiam pacTteop NaOMe (0,27 wia, 1,2
MMOJIL, 25% Macc. B MeOH). TlojJlydyaeMeHM pacTBOpP IepeMemMBaaiu 6 U
pmn 65°C. Peakumw oOCTamrJISJIM OCTHBATH oo RT, 3aTeM TacuJn
nocpencrsoM nobamijeHuda 1 M BomH. pacTBopa KH,PO, m EtOAc. Cmech

SKCTPAarMpoBalIM C MCIOOJb30BaHueM EtOAc (3x). OpraHUUYeCKUM CJIOM
I[IPOMEIB aJIN COJIEBEIM pacTBoOpPOM, CYIINIIN Hano 6e3BOIOH. MgSQyq,
dunpTpOBaNIM M KOHLEHTPMPOBAaJM 1in vacuo pocyxa. OCTaTOK OuMIaJM
[IOCPpencTBOM XpoMaTorpadun Ha cuymKarese c VICIIOJIb 30BaHUEM
TpadneHTa (EtOAC:EtOH 3:1):rT7ekcaH mOJjsg ToOToO, YTOOH  I[IOJIy4YaThb
paleMMUeCcKUl YKaszaHHHBM B 3aroJIOBKe OponykKT I-37. PalleMMuecKuM
MaTepualJl paspemajas C MCIOJb30BaHMeM xXupajibHoM SFC (CHIRALPAK®
AS-H) mjia Toro, 4TOOH IOoJIydaThk M30Mephl I-37A (6oJee OHCTpPOE
suoupoBadre) u I-37B  (Boslee MemJIeHHOe sJloMpoBaHMe). H AMP (400
MI'ni, CDCls) & 8,08 (v, J=1,8 Iwu, 1H), 8,00 (mr, J=7,8, 1,4 Twu,
iH), 7,64 (mpmpm, J=7,9, 2,1, 1,2 Tu, 1H), 7,47 (v, J=7,8 Tu, 1H),
7,39 (¢, 1H), 4,34 (c, 3H), 3,93 (¢, 3H), 1,84 (c, 3H); m/z=287
(M+1) .

I[IPOMEXYTOUHOE COEIVHEHME 38, 38AA, 38AB, 38BA m 38BR

STui  4-UMaHO—-5-32TOKCU—-3-MeTUJI-2-0KCO—-2, 3—ourmuapo-1H-nmppoJi—-

3-kapbokcuyaT M ero SS-, SR-, RS- u RR-M30OMEpPH

B komnby, conmepxamyko I-12 (683 mr, 2,0 Mvmoss) B MeOH (4 mi),
npm RT npoBaBasiam MeTokcun Hatpusa (0,55 mm, 2,4 mMmoJb, 25% Macc.
B MeOH) M cMech IepeMemuBanu nopu 65°C B TeueHre 2 U. PeakKlIuo

OCTaBJIAJIM OCTHERaThL DO RT, 3aTeM Tracuimu IIOCpelCTBOM nobapJjenus 1
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M BOIH. pacrtBopa KH,PO, wm EtOAc. CMeCckr  SKCTparuporRanM C
ucrnoJab30BaHueM EtLOAc (3x). OpTraHUMUYeCKUM CJIOM [IPOMEBAJIM COJIEBHM
pacTropoOM, CYMUIIN Hano 0e3BOOH. MgSQyq, OUIIL TPOB AU u

KOHLEHTPUPOBAJM 1n vacuo Jgocyxa. OCTaToOK ouMmalM [IO0CPedCTBOM
XpoMaTorpadnu Ha CuIMKarene c VCIIOJIb30BaHNEM TpagueHTa
(ELOAC:EtOH 3:1):rekcaH mOJsa TOro, UTOOH I[OJydYaTh palleMUuecKUMn
YKa3aHHEM B  3aT0JIOBKe IponoykT I1-38. PalleMMUeCcKUlM MaTepuall
paspemalnr C MCIOJb30BaHMeM xupajbHoM SFC (kojjoHka CHIRALPAK® AD-
H) oJjsg Toro, 4YTOOHE IIoJIydaThb WM30Meph 1-38A  (BoJjiee OHCTpOE
AJIOUpoBaHMe) u I-38A (0OoJjiee MeOJIeHHOEe DJIoMpoBaHMe) . MzoMep I-38A
paspemanr C MCIOJb30BaHMeM xupajbHoM SFC (kojjoHka CHIRALPAK® AD-
H) nmxma Toro, dYToOH HOJyYaTh M30MepH I1-38AA (BoJjiee OHICTpOE
sionpoBaHre) u I-38AB (OoJjiee MeIJIEHHOe BJIOMPOBaHue) . M3oMep I-
38B paspemasyu C MCIOJb30BaHMeM xupajbHoM SFC (kojioHka CHIRALPAK®
AD-H) mma Toro, 4TOOH IMOJydaTb M30MepH I1-38BA (6oJjiee OHCTpPOE
BJonpoBaHre) M I1-38BB (6oJiee MeIJIeHHOe »JIOMPpOBaHMe) .

Vcrionb3ysa HOpoLenypy, CXOXyl C TeM, UYTO OIMCAaHO IJId CHHTe3a
IPOMEeXyTOUHOTO coemmMHeHus I1-37 wiam 1-38, noJiydasjau CcJenyilme

coeIMHeHMsS B Tadauile 5

Tabauua 5
0]
R3
R4+ NH
N —R®
[TpoM. KoJioHKa R3 R* R® m/z
coen. oJjisa (M+1)
XUPAJILHOTO
paspemeHns
39A 39B | AS-H Me Et 371
$ O Et

40A 40B |AS-H Me Et 239
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417 41B | AS-H E—{ § :] Me |237

427 42B | IC O O 0\ Me Me | 334
%—% |

43A 43B | IC S o) o\ Me Me | 348
§‘<\N | (M-1)

[IPOMEXYTOUHOE COEIVHEHWE 44
MeTuyi 6-0poM-2, 2-oudToOp—5-0OKCOTeKCaHoaT

O ®)

Br
OMe

B koJqby, coIepxamyn 2Tuil 2,2-gudTop-5S5-okcorexkcaHoat (12,0

7, 61,8 MMmosib) B MeOH (30 mu1), mnpu 0°C moBaBJjaiaM IO KalligM OpoM
(9,9 , 61,8 mMmmoJsb) . IlojlydaeMyld CMECH IIe€peMellMBaJiMi B TedeHue 16
u npm RT. PeakUuuio racuiM I[IOCPeOCTBOM HOOABJIEHMA BOOH. HAaCHII.
THMOCYJIbGaTa HaTpMA M BKCTparuMpoBaiM C MCHOJb30BaHMeM ETLOAc (3x).
OpraHmMueckye CJIOM OOBEeIMHSAJM, [IPOMEEAaJIIM B COJIEBOM pPacTEOpPE,
CYUINJIIN Ham He3BOOH. Na»>SOy4 " duJIb TPpORBAJIN . duisTPpAaT
KOHIEHTPUPOBaJXM 1n vacuo. OCTaTOK OouMmlajiM I[IOCPENCTBOM KOJIOHOUHOM
XpoMaToTrpadry Ha CUIMKaTreJe C MCHoJb30BaHMeM EtOAcC:meTpoJietHOTO
sdupa mJg TOTO, UYTOOH IIOJydaThk yKasaHHOe B 3al0JIOBKe COeIMHEHUE
I-44. 'H aMP (300 MI'u, CDCls) & 3,88 (c, 2H), 3,23 (¢, 3H), 2,99-
2,83 (M, 2H), 2,71-2,51 (M, 2H).

[TPOMEXYTOUHOE COEIVHEHNE 45

MeTuyr 6-0poM—-2, 2—-OUMETUII-5—0KCOT'eKCaHoaT

Q ]
Br
OMe
[TpoMeXy TOUHOe coeIMHeHMe I-45 roJiyuaJiu, MCIONLRY S

IpoLenypy, CXOXyK C TeM, 4YTO OINMCaHO IJIA CHUMHTE3a IIPOMEXYyTOUHOT'O
coeImMHeHnd I-44, c MCIIOJIbE30BaHMeEM Me TIJII 2, 2—-0MMeTUJI- 5—

OKCOTeKcaHoaTa B KauecTBe MCXOOHOTO MaTepmajya. ‘H AMP (300 MIm,

ChCls) 6 3,88 (c, 2H), 3,67 (c, 3H), 2,67-2,61 (M, 2H), 1,81-1,83
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(M, 2H), 1,20 (c, ©H).
[IPOMEXYTOUHOE COEIVHEHVE 46
MeTuy 5-0poM-2, 2-nuMeTnJI-4—-0KCOT'eKCaHoaT

0
OMe

r

[IpoMexy TOUHOE coenMHEHMEe I-46 noJyJdanu, VCIIOJIb3Y A
IPpOoLEenypy, CXOXYyK C TeM, YTO ONMCAaHO IJid CHUHTe3a IIPOMEXYTOUHOI'O
coenuHeHusda I-7, C MCHOOJIB30OBaHueM MeTuji-4-0poM—2, 2—-IOVMMeTUJIlNeKC—4-
eHoaTa B KauyecTBe MCXOOHOTO MaTepuasa. ‘H AMP (300 MI'u, CDCls) o
4,40 (x, J=5,1 Iu, 1H), 3,70 (¢, 3H), 3,09 (m, J=13,2 Tu, Z2H),
2,94 (n, J=13,2 1, 2H), 1,74 (m, J=5,1 T'u, 3H), 1,24 (c, 6H).

[IPOMEXYTOUHOE COEIOVHEHWE 47

(R) -MeTni-2-{ [ (9H-da1yopeH-9-1JI) METOKCH | KapOOHMUIIaMUHO } —5—

BpoM—4-0OKCOIIEHTaHoaT

Fmoc
O HN~
Br OMe
Cranmusa A - (R) —MeTnn-2-{ [ (9H-pJayopeH—-9-
WJI) METOKCH ] KapOoHUIIaMMHO } —4—-0poMIleHT-4-eHoaT. B KoJBY,
comepxammym (R)=2=-({[ (9H-dpayopeH-9-1JI) MeTOKCHK | KapOOHMJI } aM1HO ) —4 -

pomMmnieHT-4-eHOBYKL KucJjgotTty (1,9 r, 4,56 wMmMmosne) B MeOH (30 ™),
npu 0°C mo kamjigM »oBaBJadIM CcyJabdypuilmuxijopun (62 wmr, 0,46
MMOJIE ) . IloJlydyaeMyl CMechb IepeMemmBaJmM nOpu RT B TeueHue 16 4,
3aTeM TacCuUJIM [IOoCpeIcTBOM noOaBJieHMS BOIH. CMeCch B»KCTparMpoBaJM C
MCIIOJIE30BaHeM  EtOAC (3x) . OpraHMYeCcKUM  CJIOM  HOPOMHEBAJU  C
MCIIOJIB30BaHMeM BOIOH. Hacem. NaHCO; M CcoJjieBOTO pacTBopa, CYUMIU
Han ©es3BonmH. Na,S04, OMILTPOBAJM M KOHLEHTPUPOBaJM 1in vacuo oJjsd

TOTO, UTOOH MNOJYyYaTh yKa3aHHEM B 3aT0JIOBKe OpoOyKT. m/z=430, 432

(M+1) .

Crammusa B - (R) —mMeTmii—-2-{ [ (9H-danyopeH-9-
WJI) METOKCH ] KapOOHWMJIaM/HO } —5-0poM—4—-0OKCOIIeHTaHoaT. B koJIfy,
comepXxamyn (R) —MeTnin-2- ({ [ (9H-dnyopen—-9-

WJI) METOKCHU ] KapBOOHWJI } aMMHO ) —4-0pomMrieHT-4—-eHoaT (300 MT, 0,70
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MMOJIL) B cMecu DMF (3 wi) wm Bomm (15 ™), mpm 0°C uyacTaMu
nodaepysanu N-OPOMCYKUMHVMUL (136 w1, 0,77 wmMoJws). IlodyyaeMyo
CMeChb IepeMemreasu Ipu RT B TeueHue 16 U, 3aTeM pa3BOOWIM B
EtOAc (100 wu1), TIHOpOMEHBaJIM B COJIEBOM pacTBOpeE, CymmJjM Han
BezBomH. Na,S04, OUILTPOBANM M KOHLEHTPMPOBAJM 1n vacuo Iocyxa.
OcTaTok ouMmlamM I[IOCPeICTBOM XpoMaTorpadmum Ha  CcuiIMkareje C
MCIOJIbE30BaHeM TpanueHTa EtOAcC:meTpoJieVHBEM 30MpP OJIA TOTro, UYTOOH
IoJIyyaTh yKa3aHHHBM B 3aT0JIOBKe HOponyKT I-47 m/z=446, 448 (M+1).

[IPOMEXYTOUHHE COEIVHEHUA 48-52

Vcnonesy4a CXOXYIO Ipouenypy, ONIMCAaHHYK 0JId CUHTe3a
IPOMEXYTOUHHX coenuHeHun I-10 miam I-11, claenyomMe COeOIVHEHUS B
Tabauie 6 IIoJIydYasiM U3 KOMMEPUEeCKMX MCXOIOHEIX pPeaKTUBOB WK
coeIMHeHU, M3BECTHEIX M3 JIMTepaTypH. PalleMMUYeCcKUM  MaTepual
paspeman C MCIOJb30BaHMeM xXupajbHoM SFC wmiam HPLC (KOJIOHKA, CM.
Tabamuuy) OJA TOoTo, UYTOOH IOJyYaThb M30MepH A (Bojee OvCTpoOe

2JICUpoBaHMe) M B (OoJiee MeIJIEHHOE BJIOMPOBaHUE) .

Tabmnuua 6
o]
R3Me
7 OEt
NC CN
[lpowMm. KoJloHka 1mjd xupajsHoro | R3 m/z
coern. paspeleHmnsa (M+1)

487 48B AD-H § O 301
C:j ;Me

50A 50B | OJ-H 271
-§ OMe
(M-1)

51A 51B IF o 344
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52

322

[IPOMEXYTOUHHE COEIOVMHEHVA 53-57

Mcnons3yda Opollenypy,

[IPOMEXYTOUHOT'O COenuHeHusd 1-32,

CXOXYyI C TeM,

4dTO OIIMCaHO IJIA CHMHTE3a

cylenywmMe CoelVHeHuda B Tabjauue 7/

IoJydalyM M3 KOMMEepUeCKMX MCXOIOHHEX pPeaKTHMBOB WMJIM COeOMHEeHUM,
M3BECTHEX M3 JMTepaTyph. PalleMMUyecKMy MaTepuaJl pas3pemajau C
MCIIOJIb30BaHMeM xupaJibHoM SFC wmiam HPLC (kKoJIOHKa, CcM. Tabjauily) oI
TOT'O, UYTOOH I[IOJIy4YaTb M30MepH A (0OoJjiee OHCTpOe BJIOMPpOBaHMe) U B
(BoJiee MemOJIeHHOEe DBIIMPOBaHMUE) .
Tabmuua 7
O
3
Rtﬁ //u\
N+ OEt
NC” CN
[TpoM. KoJsioHKa oig | R3 m/z
coermn. XUPaJIbLHOTO (M+1
paspeleHmnd )
53A 53B | AS o N O 382
54 - 0o 384
OEt
O N\ F
“‘LLJQ
55A 55B | AS-H o) 362
OMe
S\
nth
56A 56B | OJ-H @) 362
O
J\~\ Me
.‘LLL\
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57A 57B | AD-H

o]

2l

I

Fmoc

HN o

Me

557

[TPOMEXYTOUHHE COEIOVHEHNA 58-59

VCIob3y S NOpolelypy, CXOXYyln C TeM,

U4TO OIIMCaHO IJIA CHMHTE3a

IIPOMEXYTOUHOT'O COEeIMHEHNMA 1—35, II0JIydaJi cJlenyimre COelIVHEHNVA B

Tabamuie 8. PalleMMuecKMM MaTepualJl pa3pemajJu C MCIOJb30BaHMeEM
xypaJibHOM SFC wmiaum HPLC (kOJIOHKa, CM. Tabiuily) IJS TOTro, UTOOH
IojiyyaTk M30MephH A (Dojiee OHCTpPOe »BJKMpOBaHUe) u B (DoJjee
MeIJIEHHOE BJIOMPOBaHME) .
Tabmuua 8
s o
R
~
-f % OEt
NC CN
[Tpom. KoJjloHKa mJIa xXupajibHoro | R3 m/z
coen. pas3peleHnsa (M+1)
58A IF S\ 0 396
58B _LH)Q? < > <:Et (M-1)
59A AD-H o 376
OMe
59B (M=-1)
SN
qut

[TPOMEXYTOUHHE COEINVHEHNMA 60-61

MCIob3y S NOpolelypy, CXOXyln C TeM,

44TO OIIMCaHO IJIA CHMHTE3a

IPOMEXYTOUHOTO COeIMHeHMs 1[-24, cienyomme coelIuHeHUs B Tabjmuie 9

I1oJjryyalinm nus KOMMEPUECKHNX MCXOIOHEIX
M3BECTHEX M3 JINTepaTypPEHL.

Tabamuila 9

, ©
R
Y okt

NC CN

PEaKTMBOB MJin

coenMHeHuM,

[lpoM. coeq. R3

m/z

(M+1)




60 o 362
Et

6l o 348
_N OEt

[TPOMEXYTOUHOE COEIVMHEHME 62
STl 3, 3-IUMLIMaHO—2— (5 (3—-3TOKCU—-3-OKCOIIPOIINI) IUMPUIONH— 2 ~WJI) —
2-MEeTHUJIIPOIaHOaT

O

EtO | O

7
SN ~ NOEt

NC CN

B koJgBy B uMHepTHOM aTMmochepe as30Ta, colepxamyn I-19 (450
mMr, 1,40 mMmoJib) M HOpelkaTalmsaTop XPhos 2-ro nokoJjieHMA (XJIop (2-
ouuurJorekcuinpocdomuao-2"',4", 6 '—rpunzonponmi-1, 1 '-0udenwni) [2- (2 ' -
amMmHo-1,1"-06udpenmit) |najwtagum (I1), 220 mr, 0,28 wmvosws) B THF (16
MJI), »OobaBaaam OpomMun (3-3TOKCHM-3-OKCONpONWJ)lMuHka (IT1) (16, 8

M, 8,38 mMmMmoJsb, 0,5 M B THF). IlojydaeMyl CMEeCh IIepeMellMBalil B
TeueHne 6 u npu 50°C, 3aTeM TacuiaM IHOCPEOCTBOM HOOOaBJIEHMS BOMIH.

Hacem. NHyCl u »krCcTparMpoBalM C MCHIOJb30BaHMeM ETLOAc  (3x).
OpraHmMuyeckye CJIOM OOBEIMHSJIM, [IPOMEIBaJIM B COJIeBOM pPacTEBOPE,
cCymmam Hal ©0e3ronH. MgSO, M QuibTpoBaliM. OMIIBETPAT KOHLEHTPUPOBAJU
in vacuo. 3BaTeM O0CTaTOK ouMmalau IHocpeacTBoM HPLC ¢ of6palleHHOM
basomm (ACN/Boma ¢ wMomudpuxarTopoMm 0,05% NH,HCO;) mjiagd ToTo, UYUTOOH
IoJly4yaTh yKaz3aHHOe B 3al'oJIOBKe coelMHeHMe 1-62. 1H saMP (300 MI'w,
cpcls) & 8,41 (m, J=2,4 Tu, 1H), 7,61 (mm, J=8,1, 2,4 Tu, 1H),
7,39 (mm, J=8,1, 0,9 Tu, 1H), 5,20 (¢, 1H), 4,25-4,05 (M, 4H),
2,9 (v, J=7,5 T, 2H), 2,61 (v, J=7,5 Tu, 2H), 1,95 (c, 3H),
1,23-1,17 (M, 6H); m/z=342 (M-1).

[IPOMEXYTOUYHOE COEIVHEHUE 63, 63A m 63B

St 3, 3-ouamMaHo—-2-[1- (3-MeTOoKCHU~—2, 2—IOVMeTWUII— 3—OKCOIIPOINJI) —

1H-mmimpaszoi-4-wui] —2-MeTUJIInpollaHoaT U ero S— U R-M30MepH



124

MeO N
N 1
. OEt
NC CN
Cragusa A - MeTWUl 2,2-puMeTwni—-3- (lH-nupasos—1-wuil) npornaHoarT.

CMmech, colepxamyl 1H-nupaszson (5,2 10, 77 MMOJIB), MeTWJI 2,2-
OUMETUII-3— (TO3MJIOKCH ) ITporlaHoaT (20 1, 69,8 MMOJIB) U KapOoHAaT
uesug (29,6 r, 91 mvosis) B DMF (70 mMi), I[epeMemmMBaJM B KoJIOe IIpHU

80°C B Teuenme 48 u. BaTeM peaklUuo TaCWUJIM IIOCPEeNCTBOM HOOaBJIEHWUS

BOOBEL M BKCTpalMpoBaJiM C MCHOJb30BaHMeM EtOAc (3x). OpraHMUeCKUuEe
cJoM  OOBeOMHAM, [OpOMHEBaJIM B COJIEBOM pPacTBOpe, CYIMIM Hal
BezBomH. NaSO, u QuabTpoBaM. OMUILTPaAT KOHLUEHTPMPOBAJM 1n vacuo.
3aTeM OCTATOK OouMmaJM IocpernctBoM HPLC ¢ oOpameHHOM das3on
(ACN/Boma ¢ wMommouraTopom 0,1% TFA) mjag ToTro, UTOOH M[IOJIYYaATh
yKasaHHOe B 3ar0JIOBKe coelrHeHue m/z=183 (M+1).

Cramusa B - mMeTusn 3-[4- (2-sTOKCU-2-0OKcoalleTw) —1H-nimpaszojs—-1-
uil -2, 2-guMeTuirponadoaT. CMechb, CoOepXallyln MeTuJ 2, 2—-OVMeTUJI-3-—
(1H-nupazoJ-1-wuj) nponaHoat (3,6 1, 19,76 MMOJB) UM 2TUI 2-XJIOP—-2-
okcoaueTaT (10 mju, 89 MMOJIBL), IIepeMelmMBaIM B koJide B TedueHue 24
U Opu 100°C. 3aTeM peakUMOHHYK  CMecChb TacuiM  [IOCPpeICcTBOM

no®aBJIeHVA JIeOSHOW BOOH. pPH KoOppekTrpoBaliM OO0 pH 8 nocpencTBOM

noBaBJIeHUSA NaHCOs. [HomyuyaeMyno CMeChb BKCTparmMpoBamu c
VICIIOJIL 30BaHMeEM EtOAc (3x) . OpraHMUeckue cJion OOBENVHANN,
[IPOMEIBAJIM B COJIEBOM pacTBOpe, cymmJii Han ©6e3BOOH. NasSO; wm

dunpTpoBaM. OUILTPAT KOHUEHTPMPOBAJM 1n Vvacuo. 3aTeM OCTaTOK
oummas  nocpencreoM  HPLC c oOpameHHOM  das3on (ACN/BOmDa C
MomuomkaTopom 0,1% TFA) nmasg Toro, dYToOOH TIIOJydaTh YKas3aHHOE B
3aroJIOBKe coelMHeHMe m/z=283 (M+1).

Crammag C - »2Tuia 3, 3-IMUMaHO-2-[1- (3-MeTOoKCU-2, 2-IMMeTUII-3—
okconporwi) —1H-mupaszson-4-miu] akpuiaT. Kojby, comepXamyrn MeTuJI 3-
[4- (2-3TOKCHU—-2-0OKCcoaleTuy) —1H-nupa3oa-1-mi] -2, 2-OUMe TUJINIPOIIaHoaT
(1,4 ©, 4,96 w™mMmoOJb), MaJoHoHuMTpwJa (1,31 r, 19,84 w™MMONB) WM
nmunepunue (84 wmr, 0,99 mvosws) B EtOH (10 wi), »DepeMemlMBalM IIpU
RT B TeueHue 16 u. CMecCchb KOHIEHTPUPOBaAJIM 1In vVvacuo U 3aTeM

OCTaTOK ouMmaJu oocpemcTBoM HPLC ¢ obpameHHOM ¢as3on (ACN/Boma cC
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MomuomkaTopom 0,1% TFA) nmasg Toro, dYTOOH TIIOJydYaTh YKas3aHHOE B
3aroJIOBKe coenmHeHMe m/z=331 (M+1).

Cragma D - osTtumia 3, 3—-ouumMaHo-2-[1- (3-MeToOKCH-2, 2—-OVMMEeTUJI— 3—
okconponwuy) —1H-nmpaszsoa—-4-mi] —2-MeTUJIIporaHoarT. B KOJIDY B
VMHEepTHOM aTMochepe aszoTa, Ccomepxamyio >Tuil 3, 3-ouamaHo-2-[1-(3-
METOKCHU—2, 2—-OVMEeTWUJI- 3—OKCOoNponmi) — 1H-nupasoi—4-uil] akpujarT (1,4
r, 4,24 wvmoJsib) m xJjgopun Jmtug (0,36 1, 8,48 wMmMmoss) B THFE (40
Mi1), npu 0°C no xamjiaaMm pobaBiaiar OpoMun MeTuiIMarumsga (8,5 mi, 8,5
MMoJiIE, 1 M B THF). IllojydaeMyl CMeCh IIlepeMellMBaJiM B TeueHue 1 U

Inpnm OOC, 3aTeM peakKUMion TacCuJM [HOCPeICTBOM HODaBJIEHUMSA BOIOH. HACHII.

NH,Cl, o»srcTparMpoBajJM C MCHOJb30BaHMeM EtOAc (3x). OpraHuueckue
cJjioM  OOBEeOMHANM, I[IPOMEIBAJIM B COJIEBOM pacTBoOpe, CYyWMIM Hal
BesronH. NaSO, M ouiabTpoBaM. OMILTPAT KOHIUEHTPMpPpOBAaJ M 1in vacuo.
3aTeM OCTATOK OuMmaJM IocperncTBoM HPLC ¢ oOpameHHOM das3on
(ACN/Boma ¢ wMommouraTopom 0,1% TFA) @mjag ToTro, UTOOH M[IOJIYUYaATh
YKasaHHEM B 3aTl0JIOBKe paleMMUeCKuy OponoyKT I-63. PalleMrueckuM
MaTepuaJl pas3pemajas C MCIOJb30BaHMeM xXupajibHoM SFC (CHIRALPAK®
AD-H) 1mjgsa Toro, dYTOOHB IOJyYaThk M30MepH I1-63A (6oJjiee OHCTpPOE
sJIoMpoBaHMe) M I-63B (BoJsiee MemJIeHHOe sJmoMpoBaHme) . *H AMP (400
MIui, CbCls) & 7,50 (m, J=0,8 Iu, 1H), 7,48 (m, J=0,9 Twu, 1H),
4,41 (c, 1H), 4,34-4,28 (m, 4H), 3,73 (c, 3H), 1,91 (c, 3H),
1,32 (v, J=7,2 Tu, 3H), 1,22 (c, 3H), 1,21 (¢, 3H); m/z=347
(M+1) .

[IPOMEXYTOUHOE COEIVHEHNE 64

STUJI 3, 3—ouuMaHo-2- [2- (3-MeTOKCH~—2, 2—-OVMMEe TIUJI— 3—

OKCOIPONIWII) OKCa30J1—4-1JjI] —2-MeTUJIIIpollaHoaT

MeO
o o}
&)
N = OEt
NC CN
Cragma A - MeTwJ 4-aMuHO-2, 2-OouMeTHJI-4-okco®yTaHoaT. B

KoJBy, comepxXamyn 4-MeTOKCH-3,3—-OMMeTMII-4-0KCOOYTaHOBYK KUCIIOTY
(5 r, 31,2 MmMmosib) B DCM (50 mi), mpu 0°C moBaBJigiM OKCAJIMUIIXJIOPUI
(15 mm, 171 mMosbs) M kKammw DMF. IllojlydyaeMyl CMeChb IIepeMelMBaJiM B

Teuenre 3 u nOpu RT. PeakKIMOHHYI CMeCh KOHIEHTpMpOBaJM 1in vacuo.
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OcraTok pacTBopsau B THF (20 M) m pofaBjgaJM B pacTBOP I'MIpaTa
aMmmMmaka (28%, 20 wMju) B THE (20 M) npu 0°C. TojydyaeMyl CMecCh
nepeMemmBagM B Teuenme 15 mvmu npu 0°C, 3aTeM KOHIEHTPUMPOBANIM in
vacuo. OcTaToK pacTBopsanu B EtOAc, cymmian Ha@n ©6e3BOoOH. Na,S04 u
dunerTpoBamM. OUILTPAT KOHIEHTPUPOBAaJIM 1in vacuo OJjag TOTOo, UYUTOOH
[IoJIydaTh yKasz3aHHOe B 3al0JIOBKe COeIMHEHNE.

Cramma B - wmeTun 3-[4-(l-3TOKCH—-1-OKCOIPOIaH-2-M1JI) OKCa30JI—
2-WJ] -2, 2-ouMeTUIInporadoaT. Kojby, colepxamlyrw MeTuJl 4-aMUHO—-2,2-—
ouMeTuii-4-okcobyTaHoatr (4 1, 25,1 MMoOJIB), 2TUia 4-0OpoM—-2-MeTUJI—3-—
okcobyraHoaT (6,7 1, 30,2 MMOJB) M TpUOTOPMeETaHCYJIbOOHAT Ccepedpa
(6,78 1T, 26,4 MMmosb) B EtOAc (50 M), nepememmBaim npu 90°C B
TeueHre 4 u. PeaKUMOHHYI CMeChb OXJaXnajln M ¢uibTpoBasiM. OWUIbLTPaT
KOHIEeHTPpUPpOBaJX 1n vacuo. OcCTaTok oummaauM IocpencTBoM HPLC c
obpamenHon ¢dpasorm (ACN/Boma ¢ MomudpmkaTopom 0,05% TFA) miag ToTo,
UTOOEl IIOJIydaThk yKaszaHHOe B 3al'OJIOBKe COenUHEeHUe.

Cragua C - MeTusda 3-[4-(2-0poM-1-2TOKCHU-1-0OKCOIpPOIaH—-2-
WJI) OKCa30JI-2-WJI] -2, 2—OMME TUJIIIPOIIaHoaT . B KoJIBY, B VHEPTHOM
aTMochepe az0Ta comepxamyin MeTuJl 3-[4-(1-3TokCcKH-1-OKCONpOIaH—-2-
WJI) OKCa30JI-2-WJ] -2, 2-auMeTuinponaHoar (1,2 r, 4,24 wmvoss) B THF
(10 mi1), npm 0°C pmoBaBJIdiiM IO KallIaM OuC (TPUMETUIICUIINIL) aMUI JIMTUI
(5,08 My, 5,08 wMmoJsb). IloJlydaeMyl CMECh IIepeMelMBaJiM B TeueHUe
30 Mmu npu 0°C, 3aTeM pofaBJAdM pacTBop N-OpoMcykumHMMMOa (0,98
r, 5,51 mmvmoss) B THF (5 M) M CcMechb IepeMemuvBaJIM B TeueHue 30
MyH npu 0°C. Peakumio TacUJIM [IOCPEOCTBOM NOOAaBJIEHMA BOIH. HACHII.

NH4Cl M »sKCTparupoBaJiM C MCHIOJb30BaHMeM EtOAc (3x). OpraHmMueckKuUn
CJIOM IMPOMHBAJIM COJIEBHM pPacTBOPOM, CyIMIM Han ©0e3BoOH. Na,S0, u
duIbTpoBaIM. OMJILTPAT KOHLUEHTPUMpOBaJM in vacuo. OCTaTOK OUMIaJIM
[IoCpenCcTBOM KOJIOHOUHOM XpoMaToTrpadun Ha cumMKareie c
ucnoJb3oBaHvMeM EtOAcC:HeTpoJIeMHOTO »20Mpa IJS TOTro, UYTOOH MIOJYYaThb
YKa3aHHOe B 3al'OJIOBKEe COelMHEHNE.

Cragma D - osTtumi 3, 3—-OMUMaHO-2-[2- (3-MeTOKCHU—2, 2—-OVMEeTUJI~ 3—
OKCOIPONINII) OKCa30J—-4-1J] —2-MeTuJnIponaHoaT. B koJjby, B MHepTHOM
aTMochepe asorTa comepxamymn Me THUJII 3-[4-(2-6poM—-1-3TOKCHU—-1~-
OKCOMNpPOIaH—-2-WJI) OKCa30J—-2-WJ] -2, 2—-nuMeTuinponasoat (750 mr, 2,07

MMOJIB) M MaJioHOHUTpua (684 wmr, 10,35 mmojye) B DMSO (100 mi), mpwm
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15°C wacTaMmu pmoBaBjgaaM kKapodoHaT kagug (715 wmr, 5,18 MMOJIB) .
[lonyyaeMyl CMECEH IIepeMemMBaJiM B TeueHrMe 1 u npu RT. Peakuuo
racuiiM I[IOCPeLCTBOM HoOaBJIeHMsa BOIOH. Hacem. NH,Cl, »skcTparmnpoBaliu
Cc ucnojbzoBaHMeM EtOAc (3x). OpTraHMUeCKMM CJIOM [IPOMEEBAJINM COJIEBEM
pacTBoOpOM, CymmaM Han 60e3BOomH. Na,S04 M ouiabTporain. OMUIbLTpaT
KOHIUEHTPpMPpOBaJXM 1n vacuo. OCTaTOK OuMmlajM I[IOCPEeNCTBOM KOJIOHOUHOWM
XpoMaToTrpadmn Ha CUIMKaTeJle C MCHOoJb30BaHMeM EtOAC:meTpoJIeHOTO
sdupa mJg TOTrO, UYUTOOB IIOJy4YaThb yKas3aHHOE B 3al'0JIOBKe COeIMHEHUEe
I-64. 'H aMP (300 MI'u, CDCls) & 7,60 (c, 1H), 4,79 (c, 1H), 4,25
(x, J=7,2 Tu, 2H), 3,66 (c, 3H), 2,99 (¢, 2H), 1,83 (c, 3H),
1,28-1,22 (M, 9H); m/z=348 (M+1).

[IPOMEXYTOUYHOE COEIVHEHUE 65, 65A m 65B

STUII 3, 3-ouumaHo-2-[2- (3-MeTOoKCU-2, 2—OUMe TUJI-3—

OKCOIIPOIMII) TUAa30JI-4-1J1] —2-MeTWUJIIPOIIaHoaT U ero S— ¥ R-M30OMepH

MeO
S o)
L
N 7 OEt
NC CN
Cragma A - MeTuy 4-aMMHO-2, 2-IUMeTHJI-4-THMoKco®yTaHoaT. B

KoJBy, comepXxamyrn MeTuJl 4-aMMHO-2,2-guMeTuli-4-okcobyTaHoaT (5,1

T, 32,0 MMmosb) B THFE (200 wi), npu 0°C pmoBaBidiM I[IeHTaCyJIbOUI
docoopa (21,4 1©, 96 w™MMoJb). IlodydaemMyl CMECh IIepeMelMBaJ B
TedueHrMe 16 u mnpm RT. PeakKUMOHHYK CMeChb OQUIBTPOBAIM UM OUIbBTPAT
KOHILEHTPUPOBAJM in vacuo. OCTaTOK OUMIMAaIM HOCPEeICTBOM KOJIOHOUHOM
XpoMaToTpadrr Ha CUIMKaTeJe C MCHoJb30BaHMeM EtOAC:meTpoJIetHOTO
s0upa OJis TOIO, UYTOOH I[IOJIydaThb yKasaHHOe B 3al'OJIOBKe COelMHEHMe.
Cramguma B - MeTrmn 3-[4-(1-3ToOKCKUM-1-OKCONPONaH—2-WJI) THA30JI—2—
uinl -2, 2-guMeTuinponasHoaTr. Komnby, comepxXamyrn MeTuJ 4-aMMHO-2,2-
ouMeTuJI-4-TtuokcodbyrtanHoar (1,65 1, 9,42 wmMvMosib) M 3Tua 4-OpoM-2-
MeTHuJI-3-0oKcoByTaHoaT (3,50 1, 9,42 MMOJIBL) B EtOH (20 wi),
nepememmBaigu npu  50°C B Teuenme 30 MMH. PeaKUMOHHYH CMeCh
KOHUEHTPUPOBAJM 1in vacuo. OCTaTOK OUMIMalIM HOCPeICTBOM KOJIOHOUHOM
XpoMaToI'paduy Ha Ccuaukareje C MUCIoJb30BaHMeM MeOH:DCM (0-5%).
OcratrOKk paszponuin B EtOAC M IOpoMEBaJXM B BOIOH. Hacem. NaHCO;3,

CYUNIIN Hano Oe3BOIOH. Na,S04 u OUIJIL TPORAIIN . Qs TPAaT
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KOHLUEHTPUPOBAJY 1n vacuo mOJg TOoTo, UTOOH [OJy4YaTh YyKa3aHHOe B
3aroJIOBKe coelmHeHMe. m/z=300 (M+1).

Crammusa C - MeTuUl 3-[4-(2-OpoM—-1-m5TOKCHU-1-OKCOIIpOollaH—2-
WII) TMas30JI—2-WJl] =2, 2—OVMe TUJIIIPOIlaHoaT . B KOoJIOY B VHEePTHOMN
aTMochepe aszoTa, colepxamyrn MeTus 3—[4- (l-3TokCKHM-1-OKCONpOoNnaH—2-
WII) TMas0JI—-2-Wi] -2, 2-guMeTujnpornasdoar (1,87 1r, 6,25 Mmosb) B THF
(40 mi1), npu 0°C mo KamiaM DoOaBJIaaM OUC (TPUMETUJIICUIINII) aMUI JIMTUS
(6,87 mm, 6,87 Mmosib, 1 M B THF). IllojdydyaeMy® CMeCh IIepeMellBalil
npu 0°C B TeueHMe 30 wmH, 3aTeM nofaBJgAIM  pacTeBop  N-
OpoMCyKUMHMMMOa (1,223 1, 6,87 MmoJib) B THFE (4 M) . TlojdydaeMyio
cMech HepememuBaiau npu 0°C B TeueHue eme 30 MMH, 3aTeM TacUIu

rnocpencTBoM pobaBJjeHMsa BOAOH. Hacwem. NH,Cl ¥ »sKCTparMpoBaju C

UCIIOoJIb30BaHueM ELOAc (3x). OpraHMUYeCcKMM CJIO¥ I[IPOMHBAJM COJIEBHEM
pPacTBOpPOM, CyWMJIM Hand 6e3BonH. Na,S0,, OuIbTpoBaliM U OQUIILTPAT
KOHIEHTpUpOBaJX 1n vacuo. OCTaToOk oummaauM IocpencTtBoM HPLC c
obpamenHon ¢daszsom (ACN/Boma c wmomubmkaTopom O0,1% TFA) miag ToTo,
YTOBE IIOJIYYaTh YyKasaHHOEe B 3arloJIOBKe coemMHeHMe. m/z=378, 380
(M+1) .

Cramua D - o»s7ui 3, 3-IMUMaHO-2-[2- (3-MeTOoKCU-2, 2—-IUMeTUII-3—
OKCONPOIWJI) TMa30Ji—-4-1JI] —2-MeTUJINPOoIlaHoaT . B koJidy, coIepxXallyo
Me THJI 3-[4- (2-6poM—1-3TOKCH-1-0OKCONPONaH—2—WJI) TMA30JI-2-WJI] -2, 2—
ouMeTunponaHoar (560 wMmr, 1,48 MMOJIB) M MaJIOHOHUTpuI (489 wmr,
7,40 MMoJis) B DMSO (20 wMi), mnpu 15°C pmobaBiaganm KapdoHaT KaJusg
(511 Mr, 3,70 MmoJb) . llolydaeMyl CMeCh IIepeMelMVBaJiM B TeudeHMre 1
u npu RT. Peakuunw TacuiM IIOCPEOCTBOM »HoOaBJIEHMA BOOH. HaCHII.
NH,Cl m »KCcTpaTuMpoBalM C MCHOJb30BaHMeM EtOAc (3x). OpraHMUeCKUM
CJIOV IPOMHBAJIM COJIEBEIM PAaCTBOPOM, CymMJIM Hal ©O0e3BomH. Na,S0, u
dunrTpoBaIM. OUIBTPAT KOHIUEHTPMPOBAJM 1n vacuo. OCTaTOK OuMIMaJu
nocpencrsoM HPLC ¢ ofpameHHOM ¢das3or (ACN/Boma ¢ MOIMOUKATOPOM
0,1% TFA) @mimsga Toro, dYTOOH I[IOJy4YaThk palleMMUYecKoe YyKa3aHHOe B
3aT'0JIOBKEe CcoelMHeHMe I1-65. PaleMMuyecKMM MaTepualJl paspemalu C
UCIIOJIb30BaHMeM xupajbHoi HPLC (CHIRALPAK® IF) @mjag ToTo, UTOOH
noJiydaTk m30oMep I[-65A (DoJiee OHICTPOE DJIOMPOBaHMEe) M M30Mep 1-65B
(BoJlee MeIJjleHHOe sJloMpoBaHme) . 'H AMP (400 MI'u, CDCls) & 7,27 (¢,
1H), 5,05 (¢, 1H), 4,26 (x, J=7,2 Tu, 2H), 3,73 (c, 3H), 3,24
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(¢, 2H), 1,97 (c, 3H), 1,29-1,25 (M, 9H); m/z=364 (M+1).
[TPOMEXYTOUHOE COEIVMHEHWE ©6, 66A M 66B
MeTnjI 2-(1, l1-mMunaHo—-3-32TOKCH—2-MeTMUJI- 3—OKCOIIpOllaH—2—

nii) 6eHz0 [d] okcazoyi-S-kapbokcuiiaT U ero S— U R-M30MepH

o]
o] O
Me P
N 7 TOEt
NC CN
Cramua A - 2-(l1-3Tokcu-1-oKcomnpolnaH-2-uJ) 0eH30 [d]okcazoj—5-

kapbokcuigaTr. Kojby, coOepxXallyldh MeTWUJI 3-aMUMHO-4-THUIPOKCUOEeH30aT
(5,0 , 29,9 MMOJL) M IMUSRTUII 2-MeTMJIMaJjioHaT (15,6 1, 90 mMMOJbL),
nepeMemmpeau npu 160°C B Teuenve 8 u. Tyma pobaBiaaiam 4-
MeTUJIOeH30JICYJILQOHOBYD KMucJjoTy (1,0 1, 5,98 wMvmoJsib) . IloJlydaeMyio
CMeCh IIepeMelMBa M B TeueHMe HONOJHUTeJbHEX 10 u npm 160°C, 3arem
buncTpoBaM. OMILTPAT IIPUMMEHSAJIM B KOJIOHOUHOM XpoMaTorpadum Ha
cunukareje c¢ EtOAcC:mIeTpoJiIeMHEM 530MpOM OJIS TOTO, UYTOOH IIOJIyYaThb
yKasaHHOe B 3arloJIOBKe coelrHeHue m/z=278 (M+1).

Crammsa B - Me TIJI 2-(2-6poM-1-mTOKCK-1-OKCONPOIaH—2-
mi) OeHso [d] okcazoy-5-kapbokcuiaT. B koJjby, cCcoOepXamyln MeTuJI 2-
(1-mTOoKCHU-1-0OKCconponaH-2-ui) OeHszo [d] okcazoy-5-kapbokcuiaarT (3 1,
10,82 MMOJIE ) B THF (100 M), opu 0°cC nofaBJIAIn
ouc (TpuMeTHJICHUIMI ) amun Jutusg (14,1 wia, 14,10 mmosns, 1 M B THF).
[lolyyaeMyld CMech IIepeMelMBajIM B TeueHue 15 mmu nopm 0°C, 3arTeMm

no6aBaaIM pacTBop N-OpoMcyKuUuMHUMMMOa (2,89 1o, 16,23 mvoaws) B THF

(10 mu1) . IodydyaeMyld CMeCh IIepeMemMrBalJiM B TeueHme 30 mMmH mnpu 0°C,
3aTeM TacujiM TIIOCPpelCTBOM IHOoOaBJIEHUSA BOIH. Hacwl. NH,C1 u
BSKCTPpalMpoBalin C MCIHoJb30BaHueM EtOAc (3x). OpraHUYecKMre CJIOU

ODBEeOVHANM, [IPOMERBAJIM B COJIEBOM pacTBoOpe, CYIIMIM Han ©Oe3BOIH.
Na,50, M o¢uiIbTpoBalM. OMILTPAT KOHIEHTPUPOBaJM in vacuo. OCTaToK
ouMmaJ M IIOCPEeOCTBOM KOJOHOUHOM xXpoMaToTrpadumM Ha CcuIMKareje cC
ucnoJbzoBaHveM EtOAc:meTpoJieMHOTO »20Mpa IJS TOTo, UYTOOH MIOJYYaThb
yKasaHHOe B 3aloJIOBKe coelMHeHMe. m/z=356, 358 (M+1).

Crammug C - Me TUJII 2- (1, l1-ouMuMraHO—-3-2TOKCU—-2-MeTUJI~ 3—

oKcomnponan—-2-ui) 6eH30 [d] okCcazoJi-5—kapBboKCUJaT. B KoJIfYy,
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comepxamyn Me TWJII 2-(2-6poM-1-sTOKCK-1-OKCONPOIIaH—2-
ni) BeHszo [d] okcazoJ-5-kapbokcuiaT (1,5 T, 4,21 MMOJIE ) u
MaJioHoHuTpuia (1,39 0, 21,06 wMMoJsib) B DMSO (40 w1) npu 15°C
oDodaejann kKapboHaT KaJjnud (1,46 1, 10,53 wMmoJIB) 10 4YacTHaM.
[lolydyaeMy® CMeCh IIepeMemuBaJiM B TeueHMe 1 u npu RT, 3aTeM Tacuilu
nocpencTBoM JpgobaeJjieHUMsS BOIOH. Hacem. NH;Cl ® »sKCTparvpoBajuM C
MCIIOJIE 30BaHMeM EtOAcC (3x) . OpraHnUYeCcKMe CJIou OO BeOMH AN,
[IPOMEIBAJIM B COJIEBOM pacTBOpeE, cymmiii  Han ©6e3BOoIOH. NaxSO4 U
duneTpoBaM. OMIBETPAT KOHUEHTPMPOBAaJM 1n vacuo. OCTaTOK OUMIaJIU
nocpencrsoM HPLC ¢ ofpameHHOM das3or (ACN/Boma C MOIMOUKATOPOM
0,05% TFA) OoJIs TOTO, yTOOH  [IOJIYy4YaThb paleMmMyuecKoe I-66.

PalleMMUeCKM M MaTepHralJl pal3pemajy C MCIOJb30BaHMeM xupalJibHov HPLC

(CHIRALPAK® 1ID) gmjsg ToTro, 4UYTOOH I[OJIydaThb M30Mep I1-66A (DoJee

BrICTpOE BIIIOUPOBaHME ) u M30Mep I-66B (BoJiee MeIJIeHHOe

sJoMpoBaHme) ‘H AMP (400 MI'u, CDCls) & 8,51 (c, 1H), 8,20 (m,
J=8,8 Iu, 1H), 7,64 (m, J=8,8 Iwu, 1H), 4,98 (c, 1H), 4,35 (x,
J=7,2 I, 2H), 3,99 (¢, 3H), 2,17 (¢, 3H), 1,31 (v, J=7,2 Twn,
3H); m/z=342 (M+1).

[IPOMEXYTOUHOE COEIVHEHUE 67

MeTu 2-(1, 1-oguumMaHo-3-32TOKCH—-2-MeTMUJI- 3—OKCOIIpOolaH—2—

ni) BeHszo [d] TMazoJs-5-kapbokcuiaT

o]
S o
Me P
N 7. TOEt
NC CN
Crammusa A - Me TIJI 2= (1l-»TOoKCH-1-OKCOIpOoIaH—-2-
ni1) 6eHz0 [d] TMazoJ—-5-kapbokcuiarT. KonBy B MHepTHOM  aTMochepe

asoTa, CcoIepxamyrn MeTUJI 3-aMMHO-4-MepkalnTofeH30aT TIUAPOXJIOPHUO
(8,4 1©, 38,20 w™MMOJNB) ¥ DBTWUI 2-LUMaHomponaHoaTt (4,9 1©, 38,20
MMOJIL) , IepeMemlyBaJiM B TeueHre 2 u mnOpu 120°C. PeakKlUuo TacCUIIMU
[IOCPenCcTBOM HoOaBJIeHMS BOIOH WM B3KCTparMpoBaJiM C MCIOJB30BaAHUEM
EtOAc (3x). OpraHMUecKMe CJOM OOBEeIVMHSANIM, I[IPOMBBAaJM B COJEBOM
pacTBope, CymmMaM Han ©OesponH. NaySO, U ouiabTporair. OUILTPAT

KOHLEHTPMPORaJIN in vacuo. OCTaTOK ouMmalu IIOCpelCTBOM KOJIOHOUHOM
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XpoMaToTpadmru Ha CUIMKaTeJle C MCHOJIb30BaHMeM EtOAC:meTpoJIeHOTO
sdupa (0-50%). OcTaTok ouMmalM IHnocpencTeoM HPLC ¢ oOpalleHHON
bazom (ACN/Boma ¢ wMomudpuraTtopom 0,1% TFA) 10jag ToTo, UTOOH
[IoJIydaThk yKasaHHOe B 3arloJIOBKe coelMHeHMe. m/z=294 (M+1).

Crammusa B - Me TIJI 2-(2-6poM-1-sTOKCKU-1-OKCONPOIaH—2—
ni) OeHso [d] Tmazon-5-kapbokcuyuaTr. B kojgby B MHEPTHOM aTMochepe
asora, ComepxXallyo Me TUJII 2= (l-msTOKCHU-1-OKCONPONaH—-2-—
ni) BeHszo [d] Tmazsosi-5-kapbokcuisaTr (457 wmr, 1,56 wMMmose) B THE (20
M), npu 0°C moBaBJAAM IO KallgM PacTBOpP OMUC (TpMMETUIICUIIAIL) aMuIa
Jutua (1,56 mmosb, 1,56 mii, 1 M B THF). CMech I[IepeMellMBalli B
Teuenmre 15 wmH npm 0°C npexne, uYeM pofaBiasaiv N-OpOMCYKUMHVMAI

(305 mr, 1,714 wmMmoJsib) . IlolydyaeMyl CMeCh IIepeMellVBaJiM B TeueHUe
30 Mmu npm 0°C, BaTeM TacujaM INOCPEICTBOM HOoOaBJIEeHMS BOIH. HACHII.

NH4Cl m »rCcTpaIMpoBaJiM C MCHOJBb30BaHuMeM EtOAc (3x). OpraHMUecKUEe
cJoM  OO0BeOMHANM, [POMBEBAaJIM B COJIEBOM pPacTBOpe, CYIIMIM Hal
6es3ronH. Na,SO0, M dunbTpoBa M. OdMILTPAT KOHLEHTPUPOBAJIM 1n vacuo.
OcrarTok ouumaJim [IOCPenCcTBOM KOJIOHOUHOM XpoMaToIpadum Ha
cuJMKaresyie C MCIoJb30BaHueM EtOAc:neTpoJenHoro »émpa (0-10%) nis
TOTO, UYTOBH IIOJYYaTh YKaszsaHHOE B 3aloJIOBKe coeluHeHMe. m/z=372,

374 (M+1).

Crammuga C. MeTnjI 2- (1, l1-ouuraHo—-3-2TOKCU—2-MeTUJI~3—
okcomnponaH—-2-uj) 6eHz0 [d] TMazoJy—-5-kapbokcuiaT. B KoJIOY,
comepxamyn Me TUJII 2-(2-6poM—-1-nTOKCK-1-OKCONPOIaH—2~—
ni) BeHszo [d] TMazos-5-kapbokcuiaaT (269 MT, 0,72 MMOJIE ) u

MaJIOHOHUTPpMJI (286 w™Mr, 4,34 wMvoJss) B DMSO (5 ™), mnpum 15°C
nobaBuanm kapboHaT kama (300 mr, 2,17 mMosb) . IlojlydaeMy® CMECH
nepeMelMBaaM B TedeHrMe 1 u 1mpu RT, 3aTeM peakKUMOHHYK CMecCh
TacuiiM OCpencTBOM nofaBJieHMS BOIOH. Hachm. NH,Cl m skCTparnpoBaliu
C UCHoJib30BaHveM EtOAcC (3x) . OpraHMueCcKre CJOU OOBeOMHANN,
[IPOMEIBAJIM B COJIEBOM pacTBOpe, cymmiiM  Han ©0e3BOoIH. NasSOy4 u
dunrTpoBaM. OUIBTPAT KOHIUEHTPMPOBAJM 1n vacuo. OCTaTOK OUMIMaJIu
nocpencrsoM HPLC ¢ ofpameHHOM ¢as3or (ACN/Boma C MOIMOUKATOPOM
0,1% TFA) oJjiga  ToTo, yTOOE IIOJIyYaTh YyKaszaHHoOe B 3al'OJIOBKe
coenuHeHue. *H AMP (400 MI'u, CDCls) & 8,76 (m, J=1,6 Iwu, 1H),
8,17 (mm, J=1,¢6, 8,4 Twu, 1H), 8,09 (m, J=8,4 Tu, 1H), 5,27 (c,
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1H), 4,38 (x, J=7,2 Iu, 2H), 3,99 (¢, 3H), 2,17 (c, 3H), 1,34
(v, J=7,2 T'u, 3H); m/z=358 (M+1).

[IPOMEXYTOUHOE COEIVHEHME 68

MeTnjl 2=(4-{[ (TpeT-

OYTUIIOMME TUJICUIIMIL) OKCHU | METUJI } UIUKJIOTeKCUII) —3, 3—OMLMaHO—2—

MeTUJINIPOIIaHOAaT
TBSO o]
> OMe
NC CN
Cramgua A - (4-OpOMUUKIIOTEKCWUJI)METAaHOJI. B KoOJOY, COIepXallyo

LiAlH, (5,6 17, 148 wmoJsib) B THE (200 M), npm 0°C moBaBJsgyM IO

KarJiaM pacTBop 2T 4-O0poMuMkKIIOTekKCaHkapbokcuiaTta (31,2 1, 133

MMOJIL) B THF (50 wMi) . IllojgydyaeMyil CMech IepeMmemuBau nopu 0°C B

TedeHle 1 . PeaKUMOHHYIO CMeCkb MeIOJIEHHO racmjim IIoCpenCTBOM

nobaBJjieHusa Bomel (5,6 mI) mpu 0°C. BaTem Tyma HoOaBJAIY TUIPOKCUI
HaTpmAa (15%, 5,6 M) M BOOY (16,8 w™i1). IlojdyyaeMyl CMecChb
nepeMemmBaaIM B TedeHMe 15 wmmH. Tynma pobaBiasaian 6e3BomH. MgSO,.
[logyyaeMyl CMeChb IIepeMelMBaJiM B TeueHMe 15 MMH U  (QUILTPOBAJM.
dMJILTPAT KOHLEHTPpUMpOBaJM 1in vacuo IJiS Toro, UToBH [IOJYyYaTh

YKasaHHOe B 3al'OJIOBKe COeIMHeHNMe.

Crammusa B - [ (4-OpOMUMKIIOTEKCUII) METOKCHU] (TpeT—
OYTUII) IMMe TUIICUJIaH . B koJby, coIepXallyo (4-
OPOMUIMKJIIOTEKCUII) METAHOJI (25,1 T, 130 MMOJIb ) u TpeT—

Oy TUIIXJIOpOUMEe TUIICKUIIald (21,6 T, 143 mMmoJs) B DME (100 mit), mpu 0°C
o dyacTaM pobaBjganm wMmmaszos (11,5 o, 169 wMvoJsib) . lloJydaeMylo
CMEChH IIepeMelMBaJii B TeueHMe 3 U npu RT. 3BaTeM peakllMlo T'aCUIM
[IocpencTBOM HoOaBJIeHMS BOIOH WM B3KCTparMpoBaJiM C MCIOJBE30BaHUEM
EtOAc (3x). OpraHMuUecKMe CJou OOBeIVMHSANIM, I[IPOMBBAaJM B COJEBOM
pacTBope, CcymmaM Han ©OesponH. NaSO; ®  O(uiabTporaiM. OUILTPAT
KOHIIEHTPUPOBAaJIA in vacuo. OcTaTokK oumImaJIn IoCpelnCcTBOM
XpoMaToTrpadun Ha cumMkKarese c VICIIOJIb 30BaHMEM TpaameHTa
EtOAc:meTpoJyeMHuit »0up OIS TOoro, UYTOOB [HOJYyYaThb YyKasaHHOe B
3aTr'0JIOBKE COEeIMHEHNE.

Crammusa C - MeTHUII 2= (4-{[ (TpeT-
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Oy THUIIOMME TUJICUIIMII) OKCH | MeETIWJI } UMKJIOTEKCHUJI) —2—-0KcoalleTaT. B koJjady
B MHepTHOM aTMochepe a30Ta, coIepXxalyl MaTHMEeBYID CTpPpyxky (0,79
T, 32,5 MMOJIb ) , HeCKOJIBKO KareJb [ (4-

BPOMIMKIIOTEKCUII) METOKCH ] (TpeT-0yTIJI) IMMeTHUJICKuIada u ¥wonm (0,21 1,

0,81 ™MMOJB) B TIIPOCTOM IOUBTUIIOBOM 3dupe (5 MI), HarpeBaJu C
oOpaTHEM XOJIOOUJIEHUKOM. PacTBop [ (4-
OPOMUMKJIIOTEKCUII) METOKCHU ] (TpeT—-0yTIJI) OMMEe TUJICUIIaHa (5 1, 16,27

MMOJIE) B I[IPOCTOM IMBTUIIOBOM 3dupe (40 M) 1o KamjaaM OoOaBJIAIM B
peakuMio B TeueHMe OpubamMsuTesbHOo 1,5 UW, nOpoIdoJrkas HarpeBaTh
PEeakKLUMOHHYI CMeChb C O0O0OpaTHBM XOJOOMJIBHMKOM. PeaklMio IIepeMellMBalin
c oOpaTHHEM XOJIOOWMJILHMKOM B TeuUueHMe HOOINOJIHUTEJIbHOTO 1 U, 3aTeM
oxJjlaxmasu no RT. 37y peakKUMOHHYK CMeChb n[obaBJidjM [0 KallJidM B
kKoJIBy B MHepTHOM aTMochepe as30Ta, CcoIepxalyiln IMMEeTHIJIOKCAJIaT
(2,50 r, 21,15 MMOJIB) B CMECU IMPOCTOTO IOUBTUIIOBOTO 20upa (30 M)
u THF (50 mi), npu 0°C. TojdydyaeMyl CMeChb IIepeMelMVBajM B TeueHMUe 2

u npm RT. 3BarTeM peakKUMo TacCuJM IIOCPEeOCTBOM HOOABJIEHMA BOIH.

Hacem. NH;Cl ¥ »rCTparMpobBajiM I[IPOCTEM IUDTUIIOBEM 30UpoM (3X) .
OpraHmMuyeckKye CJIOM OOBEeIMHSAJIM, [IPOMEEAaJIM B COJIEBOM pPacTEBOpPE,
cymmimM Ha@n 0e3BomH. NaSO, M ¢uiabTpoBaiiM. OMIbETPaAT KOHLEHTPUPOBAJIU
in vacuo. OcTaTok oumIaJIn [IOCPenCcTBOM XpoMaTorpadun Ha
CuIMKarejyle C MCIHOJb30BaHMeM TpanreHTa ELOAC:HOeTpOoJIeMHHEM 20Mp OJId
TOTO, UYTOBH I[IOJIYYaTh ykKasaHHOE B Ral0JIOBKe coenOMHeHMe ‘H SMP (400
MI'i, CDCls;) & 3,92-3,88 (M, 3H), 3,48-3,41 (M, 2H), 2,10-1,80 (M,
4"), 1,70-1,25 (m, 4H), 1,10-0,95 (M, 1H), 0,95-0,90 (M, 10H),
0,07-0,05 (M, 6H).

Crammusa D - MeTHUJI 2=(4-{[ (TrpeT-
OY TUIIOMME TUJICUIINII) OKCU ] METWJI } UMKJIOTEKCUII) — 3, 3—IMLIMaHOaKPpUJIaT . B
KOJIOY rioMeumaJin Me TIJL 2= (4-{[ (TpeT-
Oy THUIIOMME TUJICUIIMII) OKCH | METIJI } UMKJIOTEKCHJI) —2—-0KcoalleTaT (2,7 T,
8,59 MMOJIB ) , MaJIOHOHUTPWUII (1,13 T, 17,17 MMOJIB ) , 3-
aMMHOIIpOIIaHoOByK kucjoty (0,23 1, 2,58 w™MMoab) m BOmy (20 ™).
MolydyaeMyl CMeChb IIepeMellMBaliMi B TeueHue 15 MmuH nOpu RT mOpexne,
ueM poBaBiyaiau 5STaHosn (20 M), M CMecChb IepeMemrbajau IIpu RT B
TeueHMe NOTOJIHUTEJIBHEX 2 Y. 3aTeM peakuui TacuiIM [IOCPelCTBOM

OoBaBJIEHMS COJIEBOTO pPacTBOpa M SKCTparMpoBaliM C MCIOJL30BaAHMEM
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EtOAc (3x). OpraHMUecKMe CJOoM OOBEeIVMHSAIM, I[IPOMBBAaJM B COJEBOM
pacTBope, CcymmaM Han ©OesponH. NaSO,; ®  OouiabTporaiM. OUILTPAT
KOHIIEHTPUPOBAaJIN in vacuo. OcTaTok oumImaJIn [IoCpelnCcTBOM
XpoMaToTrpadun Ha cumMkKarese c VICIIOJIb 30BaHMEM TpanmMeHTa
EtOAc:meTpoJseVHuM »0Mp OJIS TOoro, UYTOoOH [HOJYyYaThb YyKasaHHOe B
3aTr'0JIOBKE COEIMHEHNE.

Crammusa E - Me TUII 2=(4-{[ (TrpeT-
OYTUIIOMME TUJICUIIMIL) OKCHU | METIJI } LIMKJIOTEeKCUII) —3, 3—OMLMaHO—2—
MeTHJINpollaHoaT. B koJby, B MHEPTHOM aTMochepe aszoTa, CoIepXallyio
Me TIJII 2= (4-{[ (TpeT-0OyTMIIOVME TUJICUJINII ) OKCH | ME TWJI } UMKJIOT€KCWJI) —
3, 3-guumuaHoakpwuiar (2,2 1, 6,07 MMoJb) u xJjgopun Jgutmsa (0,77 1,
18,20 mvmose) B THF (30 M), mpu 0°C mo kamiaaMm »HoGaBJsaaM OpoMumo

mMeTuaMmaramusg (4,1 w1, 12,14 wMMosb, 3 M B IOPOCTOM OUDTUIIOBOM

shrpe) . IojyuyaemMyld CMeChb IepeMemrBauM B TeueHre 1 u npu 0°C,
3aTeM TacCuiIM I[IOoCpencTBOM nobaBJjieHMSa  BOIH. HaCHII. NH4,Cl wm
SKCTParMpoBalM C MCIOOJIb30BaHueM EtOAc (3x). OpraHUUYEeCKMHEe CJIOU

o0BenMHANM, I[IPOMEBAJIM B COJIEBOM pacTBOpe, CcymmaM Hald Oe3BOIOH.
NaSO, m ¢uiabTpoBalM. OMJILTPAT KOHIEHTPUPpOBaJIM 1in vacuo. OCTaToK
ouMmaJM IOCPeICTBOM XpoMaTorpadum Ha CUIMKarejie C MCIOJb30BaHUEM

TpamvenTa EtOAC:HeTpOJIEMHHY S0Mp OJS TOTo, UYTOOH IIOJIYYaThb

yKasaHHOEe B 2Ral0JIOBKe coeldMHeHMe 1-68. 1H AMP (400 MI'u, CDCls) &
4,34-4,30 (m, 1H), 3,83-3,82 (ymup. c, 3H), 3,41 (m, J=6,4 Tu,
2”H), 1,90-1,65 (M, bH), 1,57 (¢, 3H), 1,40-1,35 (M, 1H), 1,15-
0,80 (m, 13H), 0,06-0,04 (M, 6H); m/z=377 (M-1).

[TPOMEXYTOUYHOE COEIVHEHME 69, 69A m 69B

St 3, 3-OMlLMaHO-2- (3-UMaHOQEHWJI) —2-MeTUJINpollaHoaT M eTo S-—

U R-M30MepE

o]
NC < ~OEt
NC CN
Cragua A - »Tuia 2-0poM-2- (3-0poMdeHMJI) IponaHoaT. Kojby, B
VHEePTHOM aTMochepe aszsorTa COoIepXally DTUII 2-(3-

tpoMbenns) nponaHoar (21 ©, 73,5 wMmMoab), N-OpomcykumHmMMMn (15,7

r, 88 wMMOJIB) W asomgumzobyTupoHuTeMa (1,2 ©, 7,35 wMMOJB) B
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TeTpaxjiopMeTaHe (300 M), mnepeMemmBaiyv npu 80°C B Teuenme 1,5 u.
PeaklIMOHHYK CMeCh oxJaxnaiau 1o RT, racuiamM nocpenacTBoM JoOaBJIeHUS
BOIOH. HacCHIm. OuUCyJb®aTa HaTpUA M BKCTparMpoOBaJiM C WMCIIOJB30BaHUEM
EtOAc (3x). OpraHMUecKMe CJOM OOBEeIVMHANNM, IIPOMBRBAaJM B COJIEBOM
pacTBope, CymmaM Han ©esponH. Na,SO, M ouibTporain. OUIbLTpPaT
KOHIEeHTPUPORBaJM 1n vacuo. OCTaTOK OuMIaJM [IOCPeICTBOM KOJIOHOUHOM
XpoMaToTrpadmn Ha CUIMKaTeJle C MCHOoJb30BaHMeM EtOAC:meTpoJIeHOTO
spupa  (0-30%) mjug Toro, dYTOOH I[IOJIydYaThk YyKa3aHHOe B 3al'OJIOBKe
COenMHEHNE.

Crammusa B - BSTUII 2- (3-6poMbeHMII) -3, 3-OULMAHO— 2~
MeTHJINIpollaHoaT. B koJjby, B MHEepPTHOM aTMochepe aszsoTa CoIepXallyio
MaJioHoHuTpusa (1,24 1, 18,8 mvmosn) B DMF (30 mi), npu 0°C uvacTaMu

nobaBiygaiM TIUIPUIO HaTpUd (0,56 1, 14,1 w™MMOJIL, 60%) . CMechb
nepeMemmBau B TeueHue 30 mmH npu 0°C mnpexmoe, uYeM OOOABISIM ST
2-6poM-2- (3-06poMbeHms) nponaHoar (3,5 1, 9,37 MMoJb) . IlloJdydaeMyio
CMechb IIepeMemuBagM B TeueHume 1 u 1npu  0°C, 3aTeM Tacuiu

[IOCpencTBOM nobaBJieHMA BOIOH U SKCTpalmMpoBaJiM C MCIIOJIE30OBaHMEM

EtOAc (3x). OpraHuueckMme cJou OOBeIVMHSAIM, IIPOMBBAaJIM B COJEBOM
pacTBope, CymmMIM Hano ©6es3BonH. Na,S0O, ¥ (uiIbTpoBalM. OUILTPAT
KOHIEHTPpUPpOBaJX 1n vacuo. OCTaTOK ouMllajM [NOCPEONCTBOM KOJIOHOUHOM
XpoMaToTrpadny Ha CUIMKaTrese C MCHoJb30BaHMeM EtOAcC:meTpoJietHOTO
s0upa (0-50%) @§iuga Toro, dYTOOH I[IOJIyYaThk YKa3aHHOe B 3al'OJIOBKe
coenuHeHue. 'H AMP (300 MI'w, CDCls) & 7,59-7,51 (M, 2H), 7,36-
7,29 (M, 2H), 4,47 (c, 1H), 4,34-4,23 (M, 2H), 1,98 (c, 3H),
1,26 (v, J=7,2 Tu, 3H).

Crammug C - BSTUJI 3, 3—ouuraHo-2- (3-UMaHOPeHWUII) —2—
MeTHnnponaHoaT Koy B MHEePTHOM aTMocdepe a30Ta, CONepXalyl BT
2- (3-6pomMbeHMII) -3, 3-OIMLIMAaHO—2-MeTUJIIIPOIlaHoaT (2,5 T, 7,39
MMOJIB) , 1, 1'-0uc (oupennndpocdmuo) peppouen (0,82 v, 1,479 wMMmMoJw),
uMaHmuno unMHEKa (1,13 o, 9,61 wvmoJaws), umHx (0,24 v, 3,70 MMOJIB),
anoykKT Tpuc (IMOeH3MIMIOeHAalleTOH) ouajjiangusa xJopodopma (0,76 1,
0,739 wMmoye) B DMA (25 w™MJI), TIIepeMemMBaJM B TedeHre 16 U TIIpu

120°C. CMmech oxJyaxmaau no RT, Tacuiy IOCPeINCTBOM OOOABJIEHUS BOJIEH

M BKCTparupoBajiM C MCHIOJb30BaHMeM ETOAcC (3x). OpraHMUecKue CJIOU
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OOBEeIMHANN, I[IPOMEIBAJIM B COJIeBOM pPacTBOpe, CyIuJiM Hal Oe3BOIOH.
Na,50, u ouiabTpoBalr. OMUILTPAT KOHIEHTPUPpOBaJM 1in vacuo. OCTaToK
OUMIaJIM IIOCPeINCTBOM KOJIOHOUHOM XpoMaToI'paduy Ha CUIIMKareje C
ucnoJbszoBaHueM EtOAc:meTpoJyenHoro s¢mpa (0-50%) maa Toro, UTOOH
IoJlydyaThk palleMMUeCKoe YKas3aHHOe B 3al'0JIOBKe CcoeIMHeHMe 1-69.
PalleMMUeCcKMl MaTepMalJl pas3pemajyM C MCIOoJb30BaHMeM xupaJibHou HPLC
(CHIRALCEL O0OJ-H) nmg Toro, d4YToOOH IOoJIydyaThk WM30Mep I1-69A (0OoJiee
BrICTPOE BIIOUPOBaHUE) n Mn30Mep I-69B (BoJiee MeOJIeHHOe
suoMpoBanme) *H SAMP (300 MI'hm, CDCls) & 7,76-7,57 (M, 4H), 4,49
(c, 1H), 4,39-4,23 (m, 2H), 2,02 (c, 3H), 1,27 (v, J=7,2 Tu,
3H); m/z=266 (M-1).

[IPOMEXYTOUYHOE COEIVHEHME 70A

Stun 3, 3-ouumaHo-2- (4-umaHoQeHWII) —2-MeTUJIIIPOoIIaHoaT

NC
O

. OEt
NC CN

Kosdy B MHepTHOM aTMocdhepe aszoTa, comepxamyio I1-21A (320 wMr,
1,00 MMOJIb ) , 1, 1'-6uc (mubeHMIdoCOMHO) beppolieH (50 MI, 0,09
MMOJIB ) , IIOPOWOkK LMHKa (32 mr, 0,49 mMoJbk), LMaHMO LMHKa (150 wMr,
1,29 MMOJIb ) u anoyKT Tpuc (IndeH3MIMIOeHalle TOH ) ounajuianmusg (0) —
xJopodopma (60 mMr, 0,06 wmMmospr) B DMA (10 ™M), I[IepeMemMBaJIM B
TeueHMe 2 u npu 120°C. Peakumo oxJjaxpmaiau no RT ¥ Tacuiau
IoCpenCcTBOM HoOaBJIeHMSA BOIE M DKCTPATMPOBaliM C MCIOJb30BaHUEM
EtOAc (3x). OpraHMueckMme CcJou OOBeIVMHSAIM, I[IPOMEBAaJM B COJEBOM
pacTBope, CyIMJIM Han ©Oes3ponH. Na,S0O, ¥ ouiIbTpoBRalin. OUIBLTPAT
KOHIEHTPpUPpOBaJM 1n vacuo. OCTaTOK OuMmaJM [NOCPEeNCTBOM KOJIOHOUHOM
XpoMaToTpadrru Ha CUIMKaTeJe C MCHOJb30BaHMeM EtOAC:meTpoJIeiHOTO
s0upa (0-20%) npjaga Toro, dYTOOH I[IOJIydYaThk YKa3aHHOe B 3al'OJIOBKe
coenuHeHue I-70A. 'H aAMP (400 MIwu, CDCls) & 7,79 (m, J=8,0 T,
2"), 7,55 (m, J=8,4 Tu, 2H), 4,50 (¢, 1H), 4,39-4,26 (M, 2H),
2,04 (c, 3H), 1,29 (v, J=7,2 T'u, 3H); m/z=266 (M-1).

[NPOMEXYTOYHOE COEIVHEHME 71, 71A m 71B

MeTwmn 3, 3-oMUMaHO—2— (5—UMaHOIUPUONH-2~WJI) —2—MeTUJIIIPOIIaHOAaT

M ero S— M R-M30MepH
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Cragusa A - »Tui 2 (5-0OpoMOMPMIOMH-Z2-WJI) [IpollaHoaT. B koJbdy,
comepxamyw »TuJ 2- (5-OpoMnupunuH-2-mi) aueratr (4 10, 16,39 MMOJIB)
B THF (20 mi), mpm 0°C moBaBJAjaM IO KaligM OUC (TPYMEe TUJICUIINII) aMU

auntusg (18,2 wia, 18,7 wMmoab, 1 M B THF). IloJdydaeMell pPacTBOPR

nepeMemmrBaiau npu 0°C B Teuenme 30 MMH ¥ mo®aBJjajiM momoMeTaH (2,3
v, 16,20 wmoJb). IloslydaeMelM pacTBOp IepeMemmBaau 2 W opu RT,

saTeM TIT'aCljiM TIIoCpelCTBOM nodarJjieHVMS BOIOHE U SKCTparmpoerajinm C

MCIIOJIL 30BaHMEM EtOAC (3x) . OpraHmudyeckKue cJiou oOBeaMHANIN,
NpOMBIBAJIM B COJIEBOM pacTBOpe, cymmanr Hal ©0e3BodH. Na,S0, u
bunpTpoBaIM. OMILTPAT KOHLUEHTPMPOBAaJM 1in vacuo. OCTaTOK OUMIAJIN
[IOCPelCTBOM KOJIOHOUHOM XpoMaTorpadmun Ha cumKarese C
UCHOoJIb30BaHueM EtOAcC:neTpoJerHoro séupa (0-10%) @mjasg Toro, 4YUTOOH
[IoJIydaTh yKasaHHOEe B 3al0JIOBKe COeIMHEHNE.

Cranusas B - osTuia 2- (S-UMaHOIMPUIMH-2-WJI) IpolaHoaT. Kojby, B
MHEPTHOM aTMochepe asz0Ta colIepxamyiln 5STuil 2- (5-0poMIMPUOMH-2-

ui) nponasoar (3,8 r, 14,72 wMMOJIb), IMUMaHOLMHK (2,25 ©, 19,14

MMOJIE ) , LIMHK (0,48 T, 7,36 MMOJIE ) , anoyKT
TpUC (IMeH3UIMIEeHAlle TOH ) IUlajlJlada—xXJIopodopMa (1,52 T, 1,472
MMOJIb) w1, 1'-deppouenduc (mubenmndpocoému) (1,63 1, 2,94 MMOJIB) B
DMA (30 M), mHOepemMemvBagu Ipu 120°C B Teuenme 2 u. CMechb
oxJlaxmaliv, pasBOOMJIM CcMecbl DCM/MeOH (1/1) (100 wu1) . Teepnoe

BellleCTBO OT(]_)I/IJ'H::TpOBBIBaJ'H/I n (]_)I/IJ'IpraT KOHLIEHTPHMPOBAJIA in wvacuo. K

OCTaTKy HODaBJIAIM BOIOY M CMEeCh B5BKCTparuMpoBaJM C MUCIOJbL30BaAHUEM

EtOAc (3x). OpraHMuUueckMe CcCJou OOBeIVMHSANIM, I[IPOMBRBAJM B COJEBOM
pacTBope, CymIMJIM Hano ©Oes3BonH. Na,S0O, U ouiabTpoBRalir. OUILTPAT
KOHILUEHTPUPOBAJM 1in vacuo. OCTaTOK OUMIMaIM HOCPeICTBOM KOJIOHOUHOM
XpoMaToI'paduy Ha Ccuiukareje C MUCIOJbE30BaHMeM MeOH:DCM (0-10%)
0JIg TOT'O, 4YTOOH [IOJIydaThb yKa3aHHOe B 3al'OJIOBKe COeOMHeHMe.

Cragusa C - »5Tu  2-0poM-2- (5-LUMaHOIMPUIVH-2-WJI) [IpollaHoaT .
Kondy, B KVHepTHOM aTMochepe a30Ta comepxamyn 2Tuia 2- (5-

HMAaHOIIMPUIOVH- 2 —WJI) IpOIlaHoaT (2,5 T, 12,24 MMOJIB ) , N-
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poMcyKUMHUMMLO (2,83 1T, 15,91 MMmMoJb) U 2,2'-a300UCU300YTUPOHUTPMNII
(0,20 ©, 1,22 MMOJIB) B yIJiepolTeTpaxJjiopune (25 M), IepeMelMVBalu
B TeueHre 4 u npu 80°C. Peaklumo oxJaxiajlu, TacuIU IIOCPeICTBOM

notaBJieHMs BOIE M BKCTpal'MpoBaJiM C MCHOJb30BaHuMemM DCM  (3x).
OpraHMuYeckKue CJIOM OOBeIVHANNM, I[IPOMHBAaJIM B COJIEBOM pacTBOpeE,
CYIUINJIIN Harnm Oe3BOOH. Na,S0y4 u dUIILTPORAIIN . QUi TPAaT
KOHIEHTPUPORaJM 1n vacuo. OCTaTOK OuMlaJM [IOCPeICTBOM KOJIOHOUHOM
XpoMaToTrpadmnu Ha CUIMKaTeJle C MCHoJb30BaHMeM EtOAC:meTpoJie HOT'O
s¢pupa  (0-10%) mjag Toro, UYTOOH IIOJIydYaThk YyKa3aHHOe B 3al'OJIOBKe
COenMHEHNE.

Crammusa D - BTUII 3, 3-OouumaHo—-2- (5—-UMaHONIUPUOUH-2-WJI) —2—
MeTHuInpollaHoaT. B kojnby, comepxamyio Iuapun Hatpuga (0,28 1, 7,06
MMOJIB) B DMF (12 wu1) npu  0°C, poGaBisasiy IO KallgM pPacTBoOp

MaJIOHOHUTPUIIA (0,47 o, 7,06 MMOJB) B DMF (2 ™). CMechb
repeMemmMeagy B TeueHue 15 mmH npu 0°C, 3aTeM no0aBIaAIM DTUIT 2-
BpoM—2— (5-LUMaHONUPUOMH—2—WJI) IPOIlaHoaT (1,0 T, 3,53 MMOJIB ) .
PeaklLMOHHYIO CMeCh IIepeMemyrBaIM B TeueHre 2 u npu 0°C. PeakUuo

racuiin IIOCpelICTBOM nobaBJIeHU S BOIIEI n SKCTparmpoBalin C

VICIIOJIL 30BaHMEM EtOAc (3x) . OpraHMUeckue cJion OOBEeIMHANN,
[IPOMEIBAJIM B COJIEBOM pacTBOpe, cymmJiM Hapn ©0e3BOIOH. NaxSOy4 u
bunpTpoBaM. OUILTPAT KOHIEHTPMPOBAJM 1n vacuo. OCTaTOK OUMIaJIU
IoCpencTBOM KOJIOHOUHOM XpoMaTorpadun Ha CuJIMKareje c
ucnoJbszopanmeM EtOAc:neTpoJerHoro s¢upa  (0-10%) mjgga Toro, UTODH
IoJlydyaThk palleMMYeCKOoe YyKaszaHHOe B 3al0JIOBKe coeIMHeHMe I1-71.
PalleMMUeCcKMM MaTepHualJl pa3l3pemaly C MWCHIOJb30BaHMeM xXupalJibHou HPLC
(CHIRALPAK® AS-H) mjig ToTro, 4YTOOH MOoJydaTh u3oMep I-71A (dojee
BrICTPOE BIIOUPOBaHUE) n N30MEeP I-71B (BoJiee MeOJIeHHOe
sJoupoBadme) . 'H AMP (300 MI'n, CDCls) & 8,85 (mm, J=2,1, 0,9 Tu,
lH), 8,07 (mm, J=8,4, 2,1 T'u, 1H), 7,65 (mm, J=8,4, 0,9 Iu, 1H),
5,11 (¢, 1H), 4,29-4,18 (m, 2H), 2,00 (c, 3H), 1,23 (7, J=7,2
T'u, 3H); m/z=269 (M+1).
[TPOMEXYTOUHOE COEIOVHEHWE 72

STuil 3, 3-OUUMaHO—2— (6—LUMaHOIUPUIOUH-2~WJI) —2—MeTUJIIIPOIIaHOaT
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Konby, KOTOpyK IMNIPOOYBallM M COXPAaHANIM B MHEPTHOM aTMochepe
asora, comepXxamyn I-52 (197 MI, 1,68 MMOJIB ) , aooyKT
Tpuc (IMOeH3UIIMIeHAalle TOH ) OUllajljlaamusg xJiopodopma (145 MI, 0,14
MMOJIB ) , 1, 1'-06uc (mubeHnadpocduHo) peppouer (155 mr, 0,28 MMOJIL) H
umHk (45,7 w™mr, 0,698 wMvosis), B DMA (15 M) TIIepeMeluBajud B
Teuenmne 90 wMmH npm  120°C. Peakumo oxJjaxmajau Oo RT, Tacuim
[IoCpencTBOM HoOaBJIEHMA BOIEL M DKCTpaAIMpoBaliM C MCIOJb30BaHMEM
EtOAc (3X). OpraHMUecKMe CJIOM OOBeIMHANNM, IIPOMBBAJIM B COJIEBOM
pacrBOope, Ccymmau Hal ©0e3BomH. NaySO; M ouiabsTpoBaiM. OUIILTPAT
KOHLIeHTPMPOBaJM 1n vacuo. OCTaTOK ouMllajiM IIOCPEACTBOM KOJIOHOWHOM
XpoMaToIpaduy Ha CUIMKarejle C MCHoJb30BaHMeM EtOAC:NIeTpOJIeMHOTO
sdupa OJ4 TOTO, UYTOOB IIOJydaTh YyKasaHHOE B 3al0JIOBKEe COeIMHEHHUe
I-72. 'H sAMP (400 MI'u, CDCls) & 8,02 (mm, J=8,0, 8,0 Tu, 1H),
7,80-7,76 (M, 2H), 5,17 (¢, 1H), 4,35-4,25 (M, 2H), 2,06 (c,
3H), 1,30 (v, J=7,2 Tu, 3H); m/z=269 (M+1).

[IPOMEXYTOUYHOE COEIVHEHUE 73

ST 3, 3-IMLUIMAHO-2-LUUKJIONponuiI—-2- [4- (3-MeToOKCHU—2, 2—IOVMe T~
3-OKCOIIPOIIWJI) OKCa30JI—2-W1JI] IpOoIlaHoaT

MeO

Cragusa A - 52T 3-aMUHO-2-LUUKJIONPONMJI-3-0OKCOIIpollaHoaT. B
KoJBy, CcomepXamyln >TWJI 2-LUMaHOo-2-LUukJIonponmialeTratr (20 n, 131
MMOJIB) WM XJOPTPUMeTHJICMJIaH (28,4 1, 261 MMOJB), »OOOaBJAJIM BOIOY
(4,7 i, 261 MMOJIbL) no kamiaam 1npu 0°C. IToslydaeMyld CMeChb
lepeMellMBaJiM B TedeHMe 5 u npu RT. PeakKUMOHHasa CMeChb pa3melisajach
Ha &IBa CJIod, W CyIepHaTaHT BeHOpacHBaIM. Tyna »DoOaBIAIM TekKCaH
(100 MJI) u CymepHaTaHT CHOBa BHIOpAaCHEBAJIN . BonoHem cJIoMm

HeVTpaJM30BalM IOCPelNCTBOM nofaBJIeHVsa BOOH. Hacem. NHCO; mpu 0°C.

SKCTparnpoBalin C MUCIHoJb30BaHueM EtOAc (3x). OpraHUYecKHe CJIOU
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O0BenMHANIM, I[IPOMEEBAJIM B COJIEBOM pacTBOpe, CyWuau Had Oe3BOIOH.
Na,50, u ouiabTpoBalr. OMUILTPAT KOHIEHTPUPpOBaJM 1in vacuo. OCTaToK
IIPOMHBHEAJIM TEeKCaHOM M CYIMJIM OJS TOTO, 4YTOOH IIOJIydaTh YKa3aHHOE B
3aTOJIOBKe COelMHeHUe.

Crammusa B - Me TIJI 3- (2= (1-UMKJIONIPONIUII—2—2TOKCU—2 —
OKCO®TWJI) OKCasoJI—4-ui) -2, 2—-OUMe TUJIIIPOIlaHoaT . Komno6y, COoIepxXallyo
DTUJI 3—-aMMHO-2-LUKJIONPONuJI-3—-oKconponaHoar (4,7 o, 27,4 w™MMOJB),
MeTuJl 5-0poM-2, 2-muMeTuii-4-okcorneHTaHoaT (5,0 1, 21,09 MMOJIB) M
TeudTOpMeTaHCYJIEdoHaAT cepebpa (I) (5,960 1o, 23,20 mmosis) B EtOAC
(10 mJI) mnepeMmemrBaJM B TeueHMe 16 u mpm 80°C. IlojiyyaeMyld CMeCh
puneTPOBAJSIM M TBeploe BellecTBO NpoMeBaiiMn B EtOAc. OduabTpart
KOHLEHTPpUPOBaJM 1n vacuo. OcTaTok ouMmalu nocpernctsoM HPLC c
obpamenHon ¢daszsom (ACN/Boma c wmomubmkaTopom O0,1% TFA) miag ToTo,
UTOOEl [IOJIydaThk yKaszaHHOe B 3al'OJIOBKe COeNUHeHUe.

Cragua C - MeTun 3-[2-(1-0poM—1-UUKJIOIPOIMUII-2-3TOKCU—2~
OKCODTMII) OKCasoJ-4-uj] -2, 2-OouMe TUJINIpolaHoaT. B koJly B MHEPTHOMU
aTMochepe azoTa, comepXxamyiln MeTMJ 3-[2- (1-UMKJIONPONMUII-2-2TOKCU-—
2-0KCOBTHJI) OKCaz30JI-4-1J] -2, 2—-OuMe TUJIIIPOIIaHOoaT (3,4 T, 10,99
MMOJIb ) B THE (60 MJI) , npu 0°cC Do6aBJIaJIn 10 KalljiaM
oucC (TpuMe TUJICUIMII ) amun Jmtusg (13,19 mia, 13,19 mvmons, 1 M B THF).
[MoyyaeMylo cMech IepeMemmBaymm 30 wuH 1pu 0°C  Opexne, yeM
nofampJjdaaM pacTBop 1-OpoMnOMppoJMOuH-2, bS-mmoHa (2,93 1, 16,49
MMOJIBE) B THF (30 wMi) npm 0°C. IojlyyaeMyld CMeCh IepeMelrBalld B
Teuenne 30 MmuH npu 0°C, 3aTeM TacuiIM HOCPEOCTBOM HOoOaBJIEHVS BOMIH.
Hacem. NH,Cl u »rCcTparMpoBalM C MCHIOJB30BaHueM ETLOAc  (3x).
OpraHM4UeCKMe CJIOM OOBENUMHAJM, I[IPOMEEAJIM B COJIEBOM pacTBOpe,
CYIUINJIIN Harm He3BOOH. Na,S0y4 " dUIILE TPORAIIN . duiisTPAT
KOHIUEHTPUPOBAJM 1in vacuo. OCTaTOK OUMIMalIM HOCPelCTBOM KOJIOHOUHOMW
XpoMaToTpadrru Ha CUIMKaTeJe C MCHOJIb30BaHMeM EtOAC:meTpoJIeiHOTO

s¢0oupa (0-10%) n§jaga Toro, dYTOOH I[IOJIydYaThk YKa3aHHOe B 3al'OJIOBKe

COeIMHEHNE

Cragma D - »sTua 3, 3-IMLIMAHO—2-LIUKJIONpOonMiI—-2- [4- (3-MeTOKCHU~—
2, 2-OVMeTUJI- 3—OKCOIIPOIINJI) OKCa30JI—-2—WJI] [IpollaHoaT. B koJIfy,
ComepXallyo Me TIII 3-[2-(1-0OpoM—1-UUKJIONPONIWUII—2—2TOKCU—2—

OKCO®TWJI) OKCcaszsoJ—-4-ui] -2, 2-guMeTuinponaHoaTtr (840 mr, 2,16 MMOJB)
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Y MaJIOHOHMTpuJ (858 wmr, 12,98 wMmosib) B DMSO (5 wi), mopu 15°C
yacTAMA noBaBJIgJIn KapboHaT KaJjinmg (897 MI, 6,49 MMOJIb ) .
[loyyaeMyld CMeCh IIepeMemMBaJM B TeueHme 1,5 u mpm 15°C, =arem
racuiiM IIOCPeLCTBOM HoOaBJIeHMsa BOIOH. Hacem. NH,Cl, »skCcTparnpoBaliu
C ucnojJbzoBaHMeM EtOAc (3x). OpTraHMUeCKUM CJIOM [IPOMEEBAJIM COJIEBEM
pacTBoOpOM, CymmaM Han ©0e3BOOH. Na,S04, OuiabTpoRalin M QUILTPAT
KOHLUEHTPUPOBaJM 1n vacuo. OCTaTok ouMmalM nocpernctsoM HPLC c
obpamenHon ¢aszotr (ACN/Boma ¢ wmoamdpmxaTopoMm 0,05% TFA) njga Toro,
YTOBH I[IOJIyYaTh yKasaHHOe B 3al0JIOBKe coeOMHeHue I-73. 1H AMP (300
MI', CDCls) & 'H AMP (300 MI'u, CDCls) & 7,44 (c, 1H), 4,67 (c,
1H), 4,33 (x, J=7,2 Tw, 2H), 3,68 (c, 3H), 2,79 (c, 2H), 1,67-
1,58 (m, 1H), 1,31 (v, J=7,2 Tu, 3H), 1,22 (c, 3H), 1,21 (c,
3H), 0,85-0,77 (m, 2H), 0,66- 0,57 (M, 2H).; m/z=374 (M+1).

[IPOMEXYTOUHOE COENOVMHEHWE 74, 74A n 74B

MeTwmi 4-(1, l-ouumraHoO—-3-MEeTOKCU—2-MeTUJI- 3—OKCOIIpOIlaH—2—

WJI) IMKOJIMHAT U eI'o S— ¥ R-M30MepH

N/'| o
o
X -~ “OMe
Me
NC CN
Cragmusga A - MeTHUII 4—- (2-METOKCU—2—0KCODTUJI) IMKOJIMHAT . B

KOJIBY, B MHepPTHOM aTMochepe asoTa comepxamyin MeTuj 2- (2-

tpoMnpuonH-4-ui) auerar (2,0 o, 8,69 wMMOJB), aleTaT OaJlJlaausa
(I1) (0,46 v, 2,09 wmvmosp) u 1,1'-0uc (gudoeHnadpocdmHo) beppolieH
(2,31 T, 4,17 MMOJIb ) B DMF (44 MJI) no6aBJIaJIn N, N-

oum3onponuiasTuilammue (7,59 wiu, 43,5 mvons) B MeOH (31,7 wua, 782
MMOJIE ) . KoJby mnponyBalM C MCHoJb30BaHMeM CO M HOepeMemuBaliun 4 U
npr 1 atMm. CO (BajuioH). PeakKuMo TacuIM TIIOCPeICTBOM »HoOaBJIeHUA
EtOAc m oOuabTpoBaiM. OpTaHMUECKHe CJIOM OOBelIMHAINM, JIPOMHBBAJU
BOIIOM " COJIEBEIM pacTBOPOM, CVYIINJIN Hano 6e3BOIH. Na,S04 "
duIbTpoBaIM. OMJILTPAT KOHLUEHTPUPpOBaJM 1in vacuo. OCTaTOK OUMIAaJIM
NOCPEenCcTBOM KOJIOHOUHOM XpoMaTorpadum Ha CUIIMKaTeje C
MCIHoJIb30BaHmMeM EtOAc:rTexkcaHa (0-100%) gmJjgsa Toro, 4YToOOH IOJIy4YaTh
YKasaHHOe B 3aTOJIOBKe COeIMHeHUe.

Cramgma B - wmeTun 4-(1-MeTOKCH-1-OKCOIPONaH—-2-WJI) IMKOJIMHAT .
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B KoJIBY, B VMHEePTHOM’ aTMoChepe aszoTa coIepxaiyo

OUC (TPUMETUIICUIINIL) aMuy, JmTusa (5,26 M, 5,26 Mmmosbs, 1 M B THF),

npu 0°C  MenJIeHHO nodaBJy4ajaM  pacTBOP  MeTUII 4- (2-MeTOKCU-2~—
OKCOBTWUJI) IukoJuHata (1,1 r©, 5,26 wMvosar) B THF (10 wMjI), 1ocJe
yero cJjienoBaJli MetTwsmonmmn (0,329 w1, 5,26 MMmMoJib) . IloJlyyaeMyn
CMeChb [IepeMellnBan npu 0°cC B TeueHNe 45 MUH, 3aTeM
KOHIEHTPUPORBaJM 1n vacuo. OCTaTOK OuMIlaJM [IOCPeICTBOM KOJIOHOUHOM
XpoMaTorpadum Ha CUuImMKarejle C ucnoJb3opaHueM EtOAc:rekcaHa (0-
100%) mis Toro, 4YUTOOH IMOJIydaThb yKal3aHHOe B 3al'OJIOBKe CcoelMHeHMe.

Crammusa C - Me TIJI 4- (2-OpoM-1-MeTOKCH—-1-OKCONIPOIaH—2-
WJI) IMKOJIMHAaT . B KoJIOY, coepXxallyno Me TIJIL 4- (l-meTOKCHU—-1-
OKCONpONaH—-2-uJ) nukoJgmHat (600 wmr, 2,15 wmmvoss) B MeCN (13 M)
no6aBJIAan nepxJjiopaT MaTHUS (316 wmr, 1,42 MMOJIB ) . CmMmecshb
nepeMemyveaau 5 MuH npu RT nopexne, uyeM noOaBaasiM N-OpOMCYKLIMHMMNI
(928 ™M1, 5,16 wMmosb). CMechk IepeMemmBau HOpu RT B TeueHue 2
CYTOK, 3aTeM KOHIeHTpUpoBaM 1in vacuo. OCTaTOK pPasBOIMIM B
FEtOAc. OpraHuuecKue CJIOM OOBeIMHANM, I[IPOMHBAJIM BOIOM, CYIMJIM Ham
BezBomH. Na,SO; M (uIbTpoBalM. OUILTPAT KOHILEHTPMPOBAJM 1n vacuo.
OcTaTok oumIaJIn [IOCPenCTBOM KOJIOHOUHOM XpoMaTorpadun Ha
cuImrKarese C ucnoJgib3oBaHMeM EtOAc:TekcaHa  OJ4g TOTO, YTOOR
IOJIyyaThk YyKaz3aHHOe B 3al'0JIOBKe COelMHeHNe.

Crammuga D - Me TIJI 4- (1, 1-guLuMaHO—-3-MeTOKCHU—2—MeTUJI-3—
OKCOIPOIIaH—2-1JI) IMKOJIMHAT. B koJby, B MHEPTHOM aTMochepe asz3o0Ta
comepxamyn Iuipun HaTtpmuda (53,7 mr, 1,34 mMmoaws, 60% macc.) B DMF
(5 M), npm 0°C mobaBiasaiaM IO KalUlAM PacTBOP MaJIoOHOHMTpuia (89 wmr,
1,343 mmvosis) B DME (5 MJI), TIoCie UYero CJIegoBall pacTBOpP MeTus 4-
(2-6poM—1-MeTOKCHU—-1-0OKCONpPONaH—2-WJl) IMKOJIMHAaTa (390 MT, 1,03
MMOJIE) B DMF (5 mr). Peakuuo OCTaBJIAIM Har'peBaTbCsA BIUIOTE HO RT
U IepeMemlrMBaJM B TedueHuMe 1 U npu RT. PeakKuMio TacUIM [IOCPEOCTBOM
notaBjieHusa BOOH. Hacem. NH,Cl M srcTpalMpoBalJiM C MCIIOJIb30BaHMEM
EtOAc (3x). OpraHMUecKMe CJOoM OOBeIVMHSAIM, I[IPOMBBAaJM B COJEBOM
pacrBope, CymmJmM Han ©0e3BomH. MgSO; u  (uibTpoBasiM. OUILTPAT
KOHIEeHTPUPOBaJAM 1n vacuo. OCTaTOK OUMIaJIM [IOCPelICTBOM KOJIOHOUHOM
XxpoMaTorpadmumM Ha CHUIMKareje C ucnoJb3oBaHueM EtOAc:rekcaHa (0-

100%) oJjidg TOT'O, UYTOOEL [IoJIydaThb YKas3aHHOe B 3aT'0JIOBKE
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palleMMUeCcKoe coeOuHeHMe I1-74. PaleMrueckMM MaTepMalJ pas3pemaiy C
UCIIOJIb30BaHMeM xupajbHoi SFC (CHIRALPAK® IC) @mjag TOTO, UTOOH
nojiyyaTk mus3oMep I1-74A (6oJjiee OBCTPOe 2JIOMPOBaHMe) UM M3oMep 1-74B
(DboJlee MemJieHHOe BJIoMpoBaHMe) . 1H-AMP (400 MI'u, CDCls) :82,033(c,
3H), 3,820(c, 3H), 4,015(c, 3H), 4,539(c, 1H), 7,454-7,478(m,
1H), 8,103-8,108(c, 1H), 8,820-8,839(m, 1H), m/z=288 (M+1).

[IPOMEXYTOUYHOE COEIVHEHUE 75A

MeTnjI 3, 3-OUUMaHO—2—UUKJIIONPONMUI-2— [4- (3-3TOKCHU—3~—
OKCoONponMII) GeHuII ] IpornaHoaT

O
EtO o]
= ~OMe
NC CN

Cramousa A - Me TUJII 2- (4-bpoMdeHMIT) -3, 3-OULMAHO— 2~
UUKJIOIPONIUIIIPOIaHoaT

B konby, B MHepTHOM aTMmochepe asoTa comepxamyno 1,4-
ouopoMmbensos (4,82 1©, 20,43 mMvosin) B THFE (60 wi), npu -70°C 1o
KarmiaM npofaBjaiau Brop-OyTuimTui (17,0 M, 22,14 MmMmoJib) . CMech
nepeMemmBagM B TeueHue 30 MmH nOpm -70°C npexne, uYeM [0 KallJlaM
nofaBJdaJM pacTBOp MeTuJl 3, 3-OMUMaHO-2-LUKJIoNpouJlakpuiaTa (3 1,
17,03 MMOJIB) B THE (20 ™) opu  —-70°C. ITloslydyaeMyl CMeChb
nepeMemMBaauM B TeueHue 30 MuH nOpu RT, 3aTeM TacuUIM TIOCPeIOCTBOM
nobamjieHusa BOOH. Hacem. NH,Cl m »srCcTparMpoBaliM C MCIIOJIb30BaHMEM
EtOAc (3x). OpraHMueckMe CcJou OOBeIVMHSAIM, I[IPOMBBAaJM B COJEBOM
pacTBope, CYIIMIM Han ©0es3BonH. Na,S0O, ¥ OouiIbTpoBaliM. OUIBLTPAT
KOHIEHTPpUPpOBaJM 1n vacuo. OCTaTOK OuUMmaJM [IOCPEeNCTBOM KOJIOHOUHOM
XpoMaToTpadrru Ha CUIMKaTeJe C MCHOoJIb30BaHMeM EtOAC:meTpoJIeiHOTO
s¢0upa (0-40%) n§jaga Toro, dYTOOH IIOJIydaThk YKa3aHHOe B 3al'OJIOBKe
paleMMUeCcKOoe  COeIMHeHNe. PaueMrueckull MaTepuaJl pas3pemalu C
UCIIOJIb30BaHMeM xupajbHol HPLC (CHIRALPAK® AD-H) @Ojg ToTO, UTOOH
IoJjlyyaThs M30Mep A (0Oojiee OHCTpOe »BJOMPOBaHMEe) M M30Mep B (Hojee
MeIJIeHHOEe »sJloMpoBaHmue) . 'H AMP (400 MI'u, CDCls) & 7,58 (m, J=8,4
I'u, 2H), 7,34 (m, J=8,4 Twu, 2H), 4,45 (c, 1H), 3,77 (c, 3H),
1,69-1,62 (m, 1H), 1,05-0,98 (m, 1H), 0,92-0,79 (M, 2H), 0,53-
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0,47 (m, 1H); m/z=331, 333 (M-1).

Cragma B - wmeTu 3, 3—-IOMIMaHO-2-LUUKJIONPONMI-2- [4- (3-3TOKCHU~—

3-okconponmui) beHuy] mOpornaHoaT. B koJady, B MHepPTHOM aTMochepe
asoTa comepXalmyrn wn3oMep A wMeTus 2- (4-6poMbeHMII) -3, 3-IULMaHO—2—
UMKJIONponuimponadoara (300 wmr, 0,900 MMOJIBE) M IOpelkaTallM3aTop
Xphos BTOpOTO MNOKOJEHMSA (XJIOP (2-mUUMKIIOTekcuIpocdomHo-2",47,6" -
Tpumsonponui—1, 1 ' -6udpenni) [2- (2'-avmmu0-1,1" -
OudeHnsI) | najglaou (11), 142 wr, 0,180 w~moJws) B THEF (10 w™id),
nodasigaan OpoMun (3-PTOKCU~-3-0OKCOIIPOIWJI) LMHKA (IT) (10,8 ™,
5,40 mMmoJis) . IoJyyaeMyn CMeChb IepeMemmBaiM Opu 50°C B TeueHne 6
u. Peakuuio TacUIM I[IOCPenNCTBOM noOaBJIeHMS BOOH. Hacem. NH;Cl
BSKCTParvMpoBaliM C MCIOoJb30BaHueM EtOAc (3x). OpraHMUYecKMe CJIOU
O0BeOMHANM, [IPOMEBAJIM B COJIEBOM pacTBOpe, CyWMIM Hal ©Oe3BOIH.
Na,S04; M ¢uabTpoBaaM. OMILTPAT KOHIEHTPUPOBaJIM in vacuo. OCTaTok
ouMmaJM IIOCPeACTBOM KOJIOHOYHOM XpoMaTorpadmu Ha CcuiamMkKareje cC
UCHOoJIb30BaHueM EtOAcC:neTpoJerHoro séupa (0-40%) @mjasg Toro, 4YUTOOH
oJIydaTh yKasaHHOe B 3aroJIoBKe coeIMHeHuMe I-75A. 'H AMP (300 MI,
cbcls) & 7,34 (m, J=8,4 T'u, 2H), 7,25 (m, J=8,4 Tu, 2H), 4,42 (c,
iH), 4,10 (x, J=7,2 I, 2H), 3,73 (¢, 3H), 2,95 (v, J=7,8 Tu,
2"), 2,61 (v, J=7,8 Tw, 2H), 1,67-1,59 (M, 1H), 1,20 (7, J=7,2
Iu, 3H), 1,02-0,78 (M, 3H), 0,50-0,41 (M, 1H); m/z=353 (M-1).

[TPOMEXYTOUYHOE COEIVHEHUE 76A

MeTuj (E)-3-(4-(1, 1-oMiiMaHO-3-3TOKCU—2—-METUJI- 3—OKCOIIpPOoIIaH~—
2-1J1) PeHWJI) aKkpujaT

0
MeQ” F 0
< SOEt
NC” CN

Konby, B MHepPTHOM aTMochepe asoTa coaepxamyon >Tuil 2- (4-

XJIOPp®eHWII) —3, 3—OUUMaHO—2~Me TUJIIIPOIlaHoaT (IpoMeXy TOUHOE
COoeOMHeHNne 2A B WO 2016/081668) (500 MI, 1,80 MMOJIB ) ,
MeTuiakpuiaT (325 wMxj, 3,61 wMmMmMoJib), TeTpadTopbopaT TpU-TpeT-—
Oy TUIIOOCHOHMU A (52,4 MI, 0,181 MMOJIB ) ,

Tpuc (InbeH3UIMOeHAlle TOH) oTunajianni (0) (42,2 w~mr, 0,045 w™MMOJIB) U
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OMLIUKJIOTeKCcHuJIMeTJIlaMmea (464 MkxJ, 2,168 MMOJB) B OMOokcaHe (9 wi),
nepememmBaau 2 u mnpu 100°C. Peakluuo OXJI&XIaJM, TaCUJIM IOCPEeICTBOM

nofaBJieHUs BOIOH UM DKCTpalMpoBaliM C MCIOJb30BaHmeM EtOAc (3x).
OpraHuuyeckKye CJIOM OOBEOMHAJM, [IPOMEIBAJIM B COJIeBOM pPacTBOPeE,
CYIUINJIIN Harmg Oe3BOOH. Na,S0y4 u duIILTPpORAN. QUi TPAaT
KOHIUEHTPpMPpOBaJXM 1n vacuo. OCTaTOK OuMmlajM I[IOCPEeNCTBOM KOJIOHOUHOWM
XpoMaToTrpadmn Ha CUIMKaTeJle C MCHOoJb30BaHMeM EtOAC:meTpoJIeHOTO
spupa  (0-10%) mjag Toro, dYTOOH IIOJIydYaThk YyKa3aHHOe B 3al'OJIOBKe
coenuHeHme I-76A. 'H sAMP (400 MIu, CDCls) & 7,67 (m, J=16,0 T,
1H), 7,62-7,56 (M, 2H), 7,44-7,37 (M, 2H), 6,47 (m, J=16,0 Tu,
1H), 4,48 (¢, 1H), 4,35-4,18 (m, 2H), 3,82 (c, 3H), 2,00 (c,
3H), 1,26 (v, J=7,1 T'u, 3H). m/z=327 (M+1).

[IPOMEXYTOUYHOE COEIVHEHUE 77

STUJI 2-{4-[3- (TpeT-6yTOKCH) —3—-0okconponmi] —1- (4-

MeTOKCHOeH3MI) —1H-uMrnaso-2-uil} -3, 3-OUlLMaHO—2-Me TUJINIPOoIlaHoaT

d _PMB
<y

NC CN
Cramua A - Tper-0yTua 3- (lH-mvmpmaszoj—-4-mj) akpmiaT. B koJbdy,
comepxamyrn 1H-mMmnmazosn-4-kapbansmerun (10 r, 104 MMOJIB) UM TpeT-—
OyTtun 2- (omuaTokcudpochopmi) auerar (39,4 o, 156 mMmosis) B DME (100

MiI), nOpu 0°C yvacTaMu HoOGaBJAdM THUIpUI HaTtpug (4,99 1, 208 MMOJL,

60% Macc.) . IodyyaeMyl CMeCh IIepeMelMBaJiM B TeueHue 3 u npu 95°C,
3aTeM oxJjaxpnaigy no RT u racuiamM HDocpelCTBOM HoOaBJIEHMSA BOIH.
Hacem. NaHCO; ™ 3»KCcTparMpoBalM C MCIOOJB30BaHmMeM ELOAc (3X).
OpraHn4YeCcKue CJIOn o0BenIVHANN, IIPOMEIB aJIn BOIOM u COJIEBHM
pacTBOpOM, CymmaM Han ©6e3BOomH. Na,S0; M ouiabTporair. OUILTPAT
KOHILUEHTPUPOBAJM 1in vacuo. OCTaTOK OUMIMalIM [HOCPeICTBOM KOJIOHOUHOMU
XpoMaToTpadrru Ha CUIMKaTeJle C MCHOJb30BaHMeM EtOAC:meTpoJIeHOTO
s¢0upa (0-80%) nmjaga Toro, dYTOOH IIOJIydaThk YKa3aHHOe B 3al'OJIOBKe
COeIMHEHNE .

Cranusa B - Tper-0OyTui 3- (1- (4d-MeTOKCUOeH3WMI) —1H-nMmnaszsoj—4-

W) akpuiaat. B koJby, comepxamywn TpeT-0OyTuia 3- (1H-uvmnmazoj—4-
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min) akpuynar (9,3 1, 43,1 w™mMvosb) ¥ kKapboHaT kaymsa (11,9 1, 86

MMOJIE) B DMFE (100 mi1), npu 0°C mo®aBiaiM IO KallJlaM 1- (XJIOPMeTHJI) —
4-MeTOKCUDEH30JII (10,1 I, 04,6 MMOJIB ) . IToJslydyaeMyo CMecChb
lepeMellMBaJiX B TedeHMe 2 uW oOpu RT, 3aTeM TracuiM [IOCPEeONCTBOM
nofaBJieHMs BOOH U DKCTpalMpoBaliM C MCIOJb30BaHmMeM EtOAc (3x).
OpraHnueckKue CJIOU oOBenIMHANN, IIPOMEIB aJIn BOOOM u COJIEBHM
pacTBoOpOM, CymmaM Han 60e3BOomH. Na,S04 M ouiabTporain. OUIbLTpPaT
KOHLUEHTPUPOBAJM 1n vacuo. OCTaTOK OUMIaIM IOCPEeICTBOM KOJIOHOUHOMN
XpoMaToTrpadmn Ha CUIMKaTeJe C MCHoJb30BaHMeM EtOAC:meTpoJIe HOT'O

spupa  (10-60%) nmsg Toro, dUYTOOH I[IOJIydaThb YKa3aHHOEe B 3al'OJIOBKe

CoeIMHEHUE .

Cragus C - Tper-0yTui 3-[1- (4-MeToKCUOeH3MJI) - 1H-MMOasz3o0J—4-
WJl] IporiaHoar. B KoJIOY, comepxallyio TpeT—-0yTUJI 3-(1-(4-
MeTOoKCcHOeH3uI) - 1H-uMvunason-4-wui) akpuyaar (10 o, 31,8 wMMOJB) B

MeOH (100 wmiu), @pobGaBaaaM ODajljlagui Ha yIJepome (BJjaxHem, 1,5 1,
10%) mpm RT. Kojby oTkKauMBaJM UM TPpU pas3a 3aloJIHAJM as30ToM, IIoce
Uero CJIENOBRAaJIO 3alloJIHeHMe BomopoloM. CMech IepeMemupalM 4 U IIpu
RT B aTMmocdepe Bomopoma (1,5 arMm.). CMmMechk QUJILTPOBAJIM U OCTATOK
crniojlackuBaJiy B MeOH. OmIbTpaT KOHLEHTPMPOBAaJM in vacuo mJjs ToTro,

UTOOH IIOJIyYaThb yKasaHHOE B 3al'OJIOBKe COeIMHEHUE.

Cragmua D - r7Tper-0yTmia 3-[2-(2-3TOKCU-2-0OKcoaleTms)-1- (4-
MeToKCcubeH3MN) —1H-uMmunaszon-4-mj] nponaHoaT. B koJjaby, comepxamymn
TpeT- 0y TUJI 3-[1- (d-meTokcubeH3MJI) —1H-MMOa30J—-4-1JI] IporiaHoaT

(8,5 1, 26,9 MMmosib) B DCM (100 mi), mpu —-40°C mobaBJidaiM IO KalljldM
BTUII 2-XJIOp—-2-0oKcoalleTaT (11,0 T, 81 MMOJIb ) , rocJie yero
cienoBaJio mobarjieHre N-sTui-N-msonponuinpornaH—-2-ammuHa (10,4 1,
81 MMOJIB) Mo kKamiaMm npu -40°C. CMmech IepeMemrBaM B TeueHMe 6 u
npm RT, 3aTeM racuiM [HOCPENCTBOM moOabBJieHMA BOIOH. Hacwhm. NaHCO; u
BSKCTPpalrMpoBalin C MCIOJB30BaHvMeM DCM  (3x). OpraHMUeCKMe CJIOU
Oo0BenMHANIM, I[IPOMEEAJIM B COJIEBOM pacTBOpe, CyWuau Han Oe3BOIOH.
Na,50, M o¢uiabTpoBalu. OMILTPAT KOHIEHTPUPOBaJM in vacuo. OCTaToK
ouMmaJiM TIOCPEeACTBOM KOJIOHOUHOM XpoMaToTpaduu Ha CcuiIukKareje cC
ucnoJgn3oBaHveM EtOAc:meTpoJierHoro sdupa (10-60%) mas Toro, UTOOH
[IoJIy4daThk yKasz3aHHOe B 3al'0JIOBKe COelIVHEHNE.

Cramgma E - st 2-[4-(3-TpeT-0yTOoKCU-3-OoKconponmi) —1- (4-
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MeToOKCHuOeH3M) —1H-uMmunaszoin-2-mi] -3, 3—IuinraHoakpmiaT . B koJIify,
CoIepxXalyo TpeT-0yTUII 3-[2-(2-3TOKCU-2-0OKCcOoaleTMJ) —1- (4-
MeToKCcuOeH3mN) —1H-uMmunaszon-4-mi] nponavoar (2,0 v, 4,80 w™MMOJB),
MaJioHoHUTPMJI (1,59 1, 24,01 mMoss) B xJopodopMme (20 wmi), npu RT
modaBJjasaM okcun ajioMmHMsa (4,9 v, 48,0 MMoJb) . IlojlydyaeMyld CMechb
IepeMellMBalXM B TedeHMe 2 U nOpu RT, 3aTeM QUIBTPOBaJIM M OCTaTOK
crnoJjiackuBasirm B DCM. OuiabTpaT pa3BOOMIIM C MCIIOJbE30BaHMEM BOIOH.
HaChHII. NH,Cl wm o»rcTparupoBaJX C MKCHOJIb30BaHMeM DCM (3x) .
OpraHMUeCcKMre CJOM OOBeOUMHANM, [IPOMEBAJIM B COJIEBOM pacTBOpe,
CYUINJIIN Harnm Oe3BOOH. Na,S0y4 u buIILTPpORBAIIN. QUL TPAaT
KOHLEHTPUPOBAJM 1n vacuo. OCTaTOK OUMIa M I[IOCPEICTBOM KOJIOHOUHOMN
XpoMaToTpaduy Ha CUIMKareje C MCHoJb30BaHMeM EtOAC:NIeTpOJIeMHOTO
spupa  (10-60%) @mjag Toro, UTOOH MOJy4YaThb YyKasaHHOe B 3al'0JIOBKe
COeIMHEHNE .

Cramusa F - o1 2-{4-[3- (TpeT-0OyTOKCHK) -3-okconponmi] —1- (4-
MeTOKCHOeH3UI) —1H-uMrnaso-2-uil} -3, 3-OUlMaHO—2-Me TUJIIIPpOoIlaHoaT.
Konby, B MHepTHOM aTMochepe az30Ta coiepxamyio >Tujl 2-{4-[3- (TpeT-
OyTokcu) —3-okconponmi] —1- (4-meTokcudbeHz3mI) —1H-uMMoa301-2-mJI} —

3, 3-ouumaHoakpuiaTr (550 mr, 1,18 MmMoJb) M xJopun JmTusa (100 wMr,
2,37 MMosib) B THF (10 wmi1), nepeMemmbBaay 30 MuH nopu 0°C nOpexie,

yeM II0 KalliaM »Jo0aBJaAJIM MeTuixJopwun maramsa (0,51 mia, 1,54 MMoJib,

3 M B THF) mnpu 0°C. CMechb IepeMemMBaJM B TeueHre 2 u npu 0°C,

3aTeM TacujiM TIOCPpelCTBOM ITOOaBJIEHUSA BOIH. Hacwl. NH,C1 u

BSKCTPpalrMpoBalin C MCIHoJb30BaHueM EtOAc (3x). OpraHUUYeCKMHEe CJIOU
OOBEeIMHANM, I[IPOMEIEAJIM B COJIEBOM pPacTBOpe, CyIMJIM HaI Oe3BOIOH.
Na,50, M o¢uabTpoBalu. OMILTPAT KOHIEHTPUpPOBaJM in vacuo. OCTaToK
OUMIAJIM I[IOCPeILCTBOM KOJIOHOUHOM XpoMaToI'paduyu Ha CUIMKareje C
ucnoJozoBanrmeM EtOAc:neTpoJerHoro s¢upa  (0-50%) mjag Toro, UTOOH
IoJly4yaTh yKa3aHHOe B 3al'oJIOBKe coelMHeHue 1-77. 1H saMP (300 MI'w,
cbcls) 6 6,97 (m, J=8,7 TI'u, 2H), 6,89 (m, J=8,7 ITu, 2H), 6,55 (c,
1H), 5,22 (¢, 1H), 5,05 (¢, 2H), 4,29-4,09 (M, 2H), 3,82 (c,
3), 2,82 (v, J=7,2 Tu, 2H), 2,58 (v, J=7,2 Tu, 2H), 1,98 (c,
3H), 1,41 (¢, 9H), 1,28 (7, J=7,2 Tu, 3H); m/z=479 (M-1).
[IPOMEXYTOYHOE COEIVHEHUE 78A

STUII 2=(4-(2- (TpeT-OYyTOKCH) —2—0KCODTWJI) PeHWJI) -3, 3—IULIMaHO—
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2-MeTHUJIIIPOIIaHOaT

o

tBu
T TOEt

NC CN

MUKPOBOJIHOBHM (JIakOH, B MHEPTHOM aTMochepe aszoTa colepXalui
I-21A (500 MI, 1,56 MMOJIb ) , OpomMmn (2- (TpeT-0OyTOKCHU) —2—
OKCODRTWJI) UMHKAa (I1) (4,05 T, 15,57 MMOJIb ) ,
TeTpakuc (ImbeH3MIMIeHalleTOH) oaunajiagun (179 wMmr, 0,16 MMOJB) WU
TeTpadpTopbopaT TpU-TpeT-OyTUiIdpocdonmsa (181 mr, 0,62 mMvoje) B THEF
(15 ™), nHepemMemmiBaIM B TeueHre 1 u npu RT m 3areM oO6Jydalu
MMKPOBOJIHOBHM M3JIydeHMeM B TeueHre 1 u mnpu 120°C. Peakuuio IT'acuUIIU

nocpelncTBoM nobBaBJjeHMSA BOIOH. Hacem. NH,Cl ® »KCTparMpoBaau C

VCIIOJIE 30BaHUEM EtOAc (3x) . OpraHnueckue cJion OBBENUHANN,
NpOMEIBAJIM B COJIEBOM pacTBOpe, CymmJIM Han ©6e3BomH. Na,S0O; u
bunsTpoBa M. OUILTPAT KOHIEHTPMpPpOBaJM 1n vacuo. OCTaTOK OUMIAJIN
IIoCpencTBOM KOJIOHOUYHOM xpoMaTorpadum Ha cumMkKarese C
ucnoJbsoBaHmeM EtOAc:neTpoJerHoro séupa  (0-20%) mjgg Toro, UTOOH
IoJiyuyaTh YKazaHHOe B 3al'oJIOBKe coeIMHeHue I1-78A. H AMP (400 MIw,
cb0D), 7,41-7,33 (M, 4H), 4,86 (¢, 1H), 4,27 (x, J=7,2 Tu, 2H),
3,57 (¢, 2H), 1,93 (c, 3H), 1,42 (¢, 9H), 1,23 (v, J=7,2 Tu,
3H); m/z=355 (M-1).
[TPOMEXYTOUHOE COEIOVHEHME Al

6-xjop-1-(3,3,4,4,4-nenradpTopbyTmi) - 1H-mHOaz0J—-3-

KapboKCUMUTAMUI
HN
NH,
N
Cl N
F
F,C" F
Cragus A - 6-xJop-lH-MHOas30JI: YKCYCHBEM aHrmopun (10,0 i,

106 ™MMOJIBE) @O KamljaaM »nobaBasajaM B OeH30JI0BHM pacTeop (110 wMi),
comepxamu bLb-xJjop-2-MeTmaaHmgmH (5,0 1, 35,3 MMOJB) M aleTar

kamusa (3,8 1, 38,7 wMmMoJab), npum RT. Ilocyge 10 MMHYT peaKLUMOHHYIO
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cMechb HaTrpeBaau no 80°C. B Teuenme 20 MMHYT »OOOaBIAIM TpeT-—

Q

Oy TUJIHUTPUT (6,99 M, 90%, 53,0 wMMOJIB) . PeaklMOHHYK CMeEChH
nepxasan nOpu 80°C B TeueHMe HOUM, 3aTeM OXJaxnalu no RT wu
KOHIleHTpMUpoBalin. OCTaToKk pacTBopainm B MeOH u IIepeMelMBaJM B
TeueHre 10 MMHYT. PacTBOp KOHLUEHTPUPOBAJM M K OCTaATKy IO0aBJIAIU
MeOH (175 mim), THF (30 mua), Bomy (60 mi) m MoHOTMOpaTr LiOH (8 1,
195 mMmMoOJIB) . 3aTeM pacTBOp IepeMellMBaJiM B TedeHMe Houm IHOpu RT.
3aTeM pacTBOP KOHIUEHTPMPOBAJIM M OCTaTOK pacHnpenenanu Mexny EtOAc
n 0,5 M NaOH pBonH. BomHyw OQaszy D>KCTparlupoBaliM C MCIOJIb30BaHUEM
EtOAc (2x). OOBeOMHEHHEE OpITaHMUeCKMe BelleCTBa I[IPOMEBAJIM COJIEBEHM
pacTBopoM, cymuan Han MgSO,;, OUIBTPOBaJIM M KOHLUEHTPpUMPpOBaIM IOJid
TOTO, UYTOOH IIOJIydaTh YKa3aHHHM OPpOAyKT. MaTepMall MCIOJB30BaJM Ha
cramuyu B 6e3 OONOJHUTEJIBHOM ouMcTkm. H AMP (400 MI'n, CH,CN-ds;):
6 11,20 (ymmp. ¢, 1H); 8,01 (¢, 1H); 7,75-7,70 (m, 1H); 7,60 (c,
1H); 7,13 (mm, J=8,6, 1,7 T'u, 1H). m/z=153 (M+1).

Cramusa A, aJlbTepHaTMBHadA, - 6-xJop-lH-mHpmaszsosi. DMA (250 wmi)
pacTBop, coIlepxamuy 4-xJjop-2-dTopbeHzajbmerun (50 v, 315 MMoJIb)
n TuopasmHa MoHormmpaT (230 w1, 4730 MMOJIB), [IepeMellMBaJld B
Teuenre 30 MuHYT npu RT. 3aTeM pacTBOp IepeMemmBaJy opu 100°C B
TeueHre 17 uyacoB. PeaKUMOHHYID CMeCh, KOToOpas IMNpelcTaBJisjla cobon
I'YyCTyK B3BeChb OeJloTo LUBeTa, oxJjaxmaiu no RT. Teepmoe BelleCTBO
cobupasaM TIOCPeOCTBOM OMUILTPOBAaHMSA, IMIPOMHBAJM BOIOWM U CYNMUIM IIOI
BaKyyMOM IOJIS TOTO, UTOOH IMNOJIydaThb yKa3aHHHEM B 3al0JIOBKe MNIPOOYKT.

Cramusa B - 6-xJjop-3-mon-lH-mHOmaz3oJi. MeCN pacTBop (250 w™mi),
comepxamyi OPOMeXyTouHOoe CcoeIMHeHVe co cTagum A (6,14 o, 40,2
MMOJIB) M NIS (9,33 1, 41,4 MMoJIb), HaTrpeBaau npu 60°C B TeueHue 3
YacoB. PeaKUMOHHHM pacTBOp OXJaxnalyu 1o RT ¥ KOHUEHTPUPOBAJMU
OpUOIUBUTEeJIEHO OO ofObkema 70 MiI. 3aTeM peakKUMo pPas3BOOMIM BOIOM,
CYCIIeH3MI IlepeMellBalin B TedueHre 10 MMHYT M 3aTeM QUIILTPOBAaJIA.
TBepmoe BemeCcTBO CYIIWIM BO3OYXOM Ha OQOUIBTpe OJII TOTO, UYUTOOH
IoJy4YaThk YKas3aHHHY OpOoOyKT. MaTepuall MCHOOJB30BaJlIM Ha cTaium C
6es OONOJIHMTEeJILHOM OouMcTku. 'H AMP (400 MI'u, CHsCN-ds): & 1,52
(ymwp. ¢, 1H),; 7,62 (m, J=1,7 T, 1H); 7,44 (m, J=8,6 Tu, 1H);
7,21 (mm, J=8,6, 1,7 Tu, 1H). m/z=279,0 (M+1).

Cragusa C - o6-xJjiop-lH-mHpnasoj—-3-kapboHuTpui. DMA (48 i)
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pacTBOp, CoOIepXallrMi OIpOMeXyTOouHOe coeIMHeHMe co cTaamm B (4,0 T,
14,36 wMMOJIB), HOpOmWOK IMHKa (113 wMr, 1,72 MMOJB), LIMaHMO LIMHKA
(1,01 =, 8,86 mMmoJw), 1,1-6uc (mudeHmsndpocomuno) peppouer (318 wmr,
0,58 w™mMoJb) M TpuC (IMOeH3UMIMIEeHAalleTOH) Iunaglaaun (263 wMmr, 0,29
MMOJIBL ) , HaTpeBadu npu 120°C B Teuenme 45 MMHYT. PacTBOP OXJaxXxoaJlu
no RT u pacnpenensinu Mexny EtOAc m 0,5 M HC1 BomH. OpraHUUECKYR
bazy mnpomelBaJM IOBa pa3a B 0,5 M BomH. HCl m coJeBOM pacTBOpe.
3aTeM OpTraHnuYeCKyo dpasy CYIINJIN Hano MgSQyq, OUIIL TPOB AN "
KOHLUEeHTPUPOBaJN . HeoumnmeHHEM MaTepural oumIaJn IIOCpPenCcTBOM
XpoMaToIpadum Ha cumrKarese c VICIIOJIb 30BaHNEM rpaqueHTa
Texcausl/EtOAC mjIg TOTO, UYTOOH MOJYYaTh YKaB3aHHHI OPOOYyKT. H AMP
(400 MIm, CHsCN-d3): & 7,83 (m, J=8,7 Tu, 1H); 7,77 (m, J=1,7 Tu,
1H); 7,36 (mm, J=8,7, 1,7 Tu, 1H); m/z=178,1 (M+1).

Cragus D - 6-xJjyop-1-(3,3,4,4,4-nedradpTopdyTi) —1H-MHOA30JI—
3-xKapBOHUTPUII. ALeTOHUTPUJIOBHM pacTBOP (450  wi1), coIepxammi
IpOMEeXYyTOUHOe coeIMHeHre co cramum C (30 1, 169 MmoJb), KapbOoHAT
kamua (11le,6 1, 844 wmoJsib) wm 1,1,1,2,2-neHTadTop-4-MondyTaH
(97,2 1o, 354,77 wMMOJBb), HarpeBaJM C OOpaTHEM XOJIOOMJIBHMKOM B
TeueHMe 36 dYacoB. Pacreop oxJyaxmaiu no RT M pachHpemedin Mexny
EtOAc m Bogmo¥. OpraHMueckyln 0Gal3y KOHLEHTPUPOBAIM, U HEOUMUIEeHHBM
MaTeprall QUIbTpOBaJIM UYepe3 [NPOoOKY CHUIMKATreJd C MCIOJIb30BaHKeEM
10% EtOAc/renTaHoB B KauecTBe SJIOEHTA. BHIIeJIeHHBM MaTepuall
BIIOCJIEOCTBUM II€PEeKPUCTAJUJIMB0BEEBAJIM W3 TelTaHOB IJis TOI'0, UYTOOH
oJIy4dyaTh YyKasSaHHEM OpoaykT. *H SAMP (400 MI'u, CHsCN-ds): & 7,87-
7,80 (m, 2H); 7,40 (mm, J=8,7, 1,7 Tu, 1H); 4,77 (v, J=7,0 Tu,
2H); 2,95-2,78 (M, 2H). m/z=324,1 (M+1).

Cramgma E - 6-xjop-1-(3,3,4,4,4-neHradTopdbyTmi) -1H-MHOmazoJ-
3-kapbokcuMuOaMun. TpuMeTumJaoMHuy (23,17 mia, 46,3 mMoJb, 2,0 M
B TOJyoOJie) noOaBJAJM IO KallJIdAM B CYCIeH3MK XJopuIa aMMoHuda (2,49
7, 46,5 MMmonb) B 69 Mn Tosyosia npu 0°C. PacTBOp IMepeMemMBally [IpU
RT B TeueHMe 3 4Yacos, 3aTeM DO0aBJIAIM K IIPOMEXYTOUHOMY
coenuHeHmio co cramuu D (3,0 1, 9,27 MMOJNbL) ¥ HarpeBaiu mnpu 110°C
B TeueHMe 6 uyacoB. CMmech oxJjlaxpnaiM no RT ¥ BeUIMBAJIM B CMECH
cuimmkaresgsas u  MeOH. Ilocjie IepeMellMBaHUA B TedeHue 1,5 4,

CYCIIEH3MI (]_)I/IJ'H::TpOBaJ'H/I n (]_)I/IJ'H::TpaT KOHIOEeHTpHpOBaJIl, yTOOHE IIOJIYYaThb
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I-Al. 'H SAMP (400 MI'u, CHsCN-ds3): O 8,26 (m, J=8,7 ITu, 1H); 7,70
(g, J=1,7 ™™, 1H), 7,24 (mm, J=8,7, 1,8 T'u, 1H); 4,67 (v, J=7,1
T, 2H); 3,01-2,78 (M, 2H); m/z=341,1 (M+1).
[IPOMEXYTOUHOE COEIVHEHWUE A2
1-(3,3,4,4,4-nnterradpTopdbyTmi) - 1H-nupaszoJo [ 3, 4-b] nupmuomH-—3—
KapOOoKCUMUIOAMUI

HN
NH,

B
NZ ~N

F.C” F

Cragus A - 1-(3,3,4,4,4-nneduradpTopdyTui) —1H-nnpasoyo[3, 4-
b]loupmonuua-3-kapboHUTpUiI. B koJnby, comepxamy 1H-mmpasosol[3,4-
bloupuonua-3-xkapboHutpun (5 1©, 34,7 wMMOJIB) B aueToHuUTpuJe (75
M), noGamjasiu 1,1,1,2,2-nedHradprop-4-ondyran (9,82 wmia, 69,4
MMOJIE ) n KapBboHaT KaJusa (24,0 r, 173 MMOJIB ) . Peakuumo

nepeMemmBaan npu 45°C B TeueHuMe 18 uyacoB, 3aTeM oxJaxiaiu no RT,

Pa3BOOMIIM BOIOM ¥ BSBKCTparMpoBajM C MCIOJb30BauuMeM EtOAc (3X%).
OpraHMUeCcKre CJOM OOBeOMHANIN, cymmi Han ©6e3BOOH. Na,S04 m
bunpTpoBaIM. OMILTPAT KOHIEHTPMPOBAJM 1n vacuo. OCTaTOK OUMIaJIU
[IOCPelCTBOM KOJIOHOUHOM XpoMaTorpadum Ha cumkKarese C
MCIIoJIb30BaHMeM EtOAc:Hex (0-100%) oJjia  Toro, yToOH IIOJIyYaThb
yKazaHHOe B 3al'0JIOBKe COelVHEHNE.

Craguas B - 1-(3,3,4,4,4-tterTadpTopdbyTm) - 1H-nupaszoJo [ 3, 4-
bl nnpronua-3-rapBoKCUMMIaAMUL

B kKoJIfy, comepxamymn 1-(3,3,4,4,4-nedradpTopbyTmi) —1H-
nupasoJio [ 3, 4-b]lnupuonH-3-kapSouutpmia (5,1 ©, 17,7 MmoJsbe) B MeOH
(11 »m), npm RT gpoBaeasgau NaOMe (1,34 1o, 24,7 wMMmoJib) . CMech
nepeMemmBaau Ipu RT B TeueHMe 3 U Hpexne, 4YeM OOOABJIAIM YKCYCHYI
KMCJIOTY (4,05 w1, 70,7 M™MMOJB), TIIOCJI€ UYeTro CJeIoBaJl XJIOPWUI
ammoumsa (1,23 r, 23,0 MMmMoJb) . IloJlydyaeMyl B3BeCh HarpeBaau IO 65°C
B TeueHMe 4 u, 3aTeM oxXJlaxmaJsin no RT, racuiii  IIOCPeLCTBOM

nobamJjieHMs BOOH. Hacwem. NaHCO; M sKCTparMpoBalM C MCIOJL30BaAHMEM

EtOAc (3x). OpraHMUecKMe CJOoM OOBeIVHSAINM, IIPOMBBAaJM B COJEBOM
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pacTBope, CymmMaM Han ©esponH. Na,SO, U ouiabTporair. OMUIBLTPAT
KOHIEHTPpHMPpOBaJM 1n vacuo. OCTaTOK OuMmlaJjiM [NOCPEeNCTBOM KOJIOHOUHOM
XpoMaToTrpadnu Ha CuImMKaree c VICIIOJIE 30BaHUEM TpalleHTa
(EtOAc:MeOH 10:1):17exkcaH mOJsg ToOTro, UYTOOH IOJiydaThb YKa3aHHOe B
3ar0JIOBKe coemoMHeHue I1-A2. 'H AMP (400 MI'wu, DMSO-dg) & 9,45 (c,
3), 8,77 (gmm, J=4,5, 1,5 ru, 1H), 8,56 (gm, J=8,3, 1,5 I'u, 1H),
7,53 (om, J=8,3, 4,5 Tu, 1H), 4,93 (v, J=6,8 Tu, 2H), 3,06 (7T,
J=19,1, 6,9 T'u, 2H); m/z=308 (M+1).

Vcrionb3yd HOpoLenypy, CXOXyl C TeM, UYTO OINMCAaHO B IIOJIyUYeHUU
IIPOMEXYTOUHOTO CcoeIMHeHusa Al wu A2, clenyomye COeIMHEeHMSA B
Tabmuue 10 ©DoJgy4dasM M3 KOMMEPUECKUX MCXONOHEX pPeaKTUBOB WU
COeOMHEHUN, WM3BECTHHX M3 JIMTepaTypPH.

TaBmuua 10

HN

NH,
R1b
B
R1a x/ NI
kZS
IIpoM. coeqn. R2s R1P Rla m/z (M+1)
I-A3 N T F H 276
CFs
I-A4 N ~F F H 326
CF
\_F>f 3
I-A5 C (H) ,q;__\L__ H Cl 251
I-A6 N $<;_q\;__ H H 218
I-A7 C (H) S H Cl 253
I-AS8 C (H) & H Cl 305
\L_ﬂ\——CF3
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I-A9 N & H 272
\_\—CF3
I-A10 N o H 290
\_\—CF;,,
I-A11 C (H) w{_\_\ cl 265
I-A12 C (H) rﬂL<:> cl 291
I-A13 C (H) w’{_\_L cl 279
I-Al4 C (H) o F 325
CF
\_F>f :
I-A15 C (H) F Ccl 303
JJJ“
I-Al6 N F H 270
P
I-A17 C (H) o cl 293
I-A18 N F H 288
.NJ‘J
I-A19 C(H) | & cl 305
n_/ \
I-A20 C (H) F Ccl 304
s —
N\, /
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I-A21 C (H) Jw’\“_Q H Ccl 293
1-A22 C (H) o S F H Cl 327
F

I1-A23 C (H) F H F 287
JJ\,\'

I-A24 C (H) F OMe |C1 333
PO

I-A25 C (H) F H Me 283
o

I-A26 C (H) p@ H Cl 343

I-A27 C (H) F H Ccl 303
o

I-A28 C (H) &~ C H Ccl 303

F

I1-A29 C (H) F H Cl 321
JJ\'V

I-A30 C (H) H Ccl 299
J\,\‘v

I-A31 C (H) H Cl 299
J"‘\,\'

1-A32 C (H) H Cl 299
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I-A33 C(H) F. F H 287

I-A34 C(H) F Cl H 303
‘PIJV

[TPOMEXYTOUHOE COEIVMHEHME A35
o-xjop-1-(3,3,4,4,4-nedradpTopbyTmir) —1H-nupaszoJyio [ 3, 4-

bl onpronu-3-rapBoKCUMMIAMULI

HN
NH,
[
o~ ~NZ N
F
FsC” F
Cragus A - 1-(3,3,4,4,4-nneduradTopdyTui) —1H-nnpasoyio[3, 4-

bl oupmonH-3-KapBOHUTPUII. MCHOOJb3YyS IO CYIMEeCTBY Te& Xe IIPOLelypH,
KOTOPHE OINMCAaHE Ha cramuax C m D mjaa I-Al, ykKa3aHHOe B 3al'OJIOBKe
cCoeIMHEeHMe IIoJIyuallM, MCIOoJIb3ysa 3-Mon-lH-nupaszoto[3,4-b]lnupunuyd B
KauecTBe MCXOOHOTO MaTepuasa. m/z=291 (M+1).

Crammug B - 3-umaHo-1-(3,3,4,4,4-nedradpTopdbyTmi) —1H-
nupasoJio [ 3, 4-b] nupuomH 7—-OKCHUI. B KoJI0y, comepxamymo 1-
(3,3,4,4,4-nterradpTopdbyTni) - 1H-nnpaz3oJo [3, 4-b] nupuanu-3-
KapboHuTpug (6,3 T, 21,8 MMOJL) U 3-XJIOPHepOeH30MHYID KUCJIOTY (22

r, 98 wMMOJB), Io0aBJAIM VKCYCHYI kucjJgoTy (50 wMia). IlojdydyaeMyno

CMechb IepeMemuBaJgy nOpu 80°C B TeueHMe 8 U TIIpexme, UYeM CMeChb
oxyaxmany o RT ¥ KOHLEHTPMPOBaJ M 1in vacuo npocyxa. OCTaToK
pacTeopsan B 250 My cMecu TekcaH:EtOAc 2:1 m pH kKoppekTHMpoOBaJu

no pH 7 nocpencrtBoM npobaBJeHMS Hachm. BomoH. KyCOs;. IloJiyyaeMull

PacTBOP BKCTparuMpoBaliM C MCHOJBb30BaHMeM ELOAC (3X) M opTaHUUEeCKUE
cJon  OOBeOMHAJM, IIPOMEEAJIM B COJIEBOM pacTBOpe, CyWIMJIM Hanl
BezBomH. Na,S0; M OUILTPOBRaIM. OUILTPAT KOHIEHTPMPOBAaJIM 1in vacuo
nocyxa. OCTaTOK oOuMajgM I[IOCPEeOCTBOM XpoMaToI'paduy Ha Ccuukaree
C mcrnoJbz3oBaHueM EtOAc:meTpoJieriHoTro 2¢mpa:NH; (2M B MeOH) (0-20%)

IOJIA TOT'O, UTOOBH I10JIy4YaThb YKaz3aHHOe B 3aI'OJIOBKeE COeIIMHEHNME .
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m/z=307 (M+1).

Crammusa C - 6-xjop-1-(3,3,4,4,4-nedradpTopbyTmi) —1H-
nmpasoJio [ 3, 4-b] mupuanH—-3-KapOOHUTPWII . B koJby, comepxamymn  3-
umnano-1-(3,3,4,4,4-ntedradpTopdbyTri) —1H-nnpaz3oio [ 3, 4-b] nupunuy 7-
okcun (1,9 o, 1,2 mMoJb), nobaBijayM okcuxJjiopun odochopa (V) (6,9
MJI, 74 mMoJib) . IoJlyyaeMyld CMecChb IepeMemmBau nopu 80°C B TeueHune 5
u, Cmeck paszpomuwim B 250 w1 cMecu TekcaHa:EtOAc 2:1 wm pH
KOppekTUpoBaian no pH 7 nocpencreoM noBaBJjieHMA HachH. BOOH. KyCOsj.
[TosyyaeMell pacTBop SKCTPparupoBaJn c VICIIOJIb 30BaHUEM CcMeCcH
rexkcaHa:EtOAc 2:1 (3x). OpraHUUeCKMe CJIOUM OOBeOIMHAJIM, CYIWUIIM Hanl
BezponH. Na,S0; M ouabTpoBaM. OMIbLTPAT KOHIUEHTPUMPOBAJM 1n Vvacuo
nocyxa. OCTaTOK OuMialiM IIOCPEeOCTBOM XpoMaToI'paduyu Ha CUMKarese
Cc wucnoJb30BaHueM EtOAc:meTpoJsieHoTOo  sduMpa OJsS TOTO, UyTOOH
IoJiyuyaThk YKasaHHOe B 3alOJIOBKe coelMHeHMe. m/z=325 (M+1).

Cramuga D - 6-xJjop-1-(3,3,4,4,4-tedradpTopbyTmi) —1H-
nupasoJio [3, 4-b ] nupunmuu-3-rKapbokcuMmuoaMms . TpuMeTuIaJioMHaum (19, 9
M1, 39,8 mMoJsb, 2,0 M B ToJyoJie) IO KaIlJiIAM HOO0aBJIAJIM B CYCIEeH3U
xJjopmma amMoHmsg (2,1 1, 39,8 MMvoJss) B 24 M ToJsiyoJila mopm  0°C.
3aTeM pacTBOpP IepeMemuBaJIM HOpu RT B TeueHMe 3 UYacoB, 3aTeM
nobaBaaamM K 6-xJjop-1-(3,3,4,4,4-neHTadpTopdyTmi) -1H-nupaz3oio[3, 4-
bl mupuanH-3-rapbouuTpuwiay (2,6 v, 8,0 MMOJB) M HarpeBaJgu npu 75°C
B TeueHMe HOUM. PeaKUMOHHYK CMeCch oxJaxmalu no RT ¥ Tacuiau
nocpelcTeoM mnobarjieHus MeOH:DCM (1:1) m Oouokcuma KpeMHUs. Iloce
IepeMellMBaHMa B TedeHre 3 UYacCOB CYCIHeH3MD O(UILTpOoBalIM Uepes
IMaTOMOBYK 3eMIn M QMIBTPAT KOHLEHTPMPOBAaJ M 1n vacuo »ocyxa IJs
TOTO, UYTOOH [OJIyYaTh yKas3aHHOe B 3al'0JIOBKe coelMHeHMe I-A35. lH
AMP (400 MI'u, DMSO-dg) 6 8,68 (m, J=8,4 T'u, 1H), 7,41 (m, J=8,4
I'u, 1H), 6,68 (ymwp., 3H), 4,76 (T, J=7,2 Tu, 2H), 3,07-2,93 (M,
2H) ; m/z=342 (M+1).

Vcnonb3ysa HOpollenypy, CXOXyl C TeM, YTO ONMCAHO B IOJYUYeHUU
IIPOMEeXyTOUHOTO coeIMHeHMsa I[-A35, cienyomme COeIVMHeHMS B Tabjulle
7 nojdydalu M3 KOMMEPUECKUMX MCXOIHHX pPeaKTHUBOB WM COeOVMHEHUM,
M3BECTHEIX M3 JIMTEpPaTypPH.

Tabamua 11



157

HN
NH,

D)

cl” ~NZ N

'\:225
[lpoM. coepn. |R?® m/z
(M+1)
T-A36 R 252
I-A37 e 306

[IPOMEXYTOUHOE COEIOVMHEHNE A38

6-mMeTui—-1- (4,4, 4-tpudTopbyTni) - 1H-ntmpaz3oJo [ 3, 4-b ] nupunmuH-3-

KapBOoKCUMUIAMAL
HN NH,
NN
IN/,\r
.
Cranusas A - 6-xJjop-1-(4,4,4-rpudropdbyTni)-1H-nupaszojo[3, 4-

bl oupuonua-3-kapOoHUTPUJI. MCIOJL3YS II0 CYMeCTBY Te Xe IIPpOoledypPH,
KOTOPEE OINMCaHH Ha CcTaausax ¢ A mo C  1OJjsg T[IPOMexXyTOUHOTO
coemmuenrs I1-35, mojiyyany YyKas3aHHOe B 3aToJIOBKe coeduMHeHue. -H
AMP (300 MI'u, CDCls) o6 8,16 (m, J=8,5 Iu, 1H), 7,38 (m, J=8,5 TIu,
1H), 4,65 (v, J=6,6 T'u, 2H), 2,38-2,09 (M, 4H); m/z=288 (M+1).
Cragma B - 6-mMeTmi-1-(4,4,4-tpudpropdbyTmi) -1H-nupaszoyo[3, 4-

blnoupuanH-3-KapOoHUTPUII: B PacTBOpP, comepXamuh 6-xjop-1-(4,4,4-

TeudTopOy T ) —1H-ttupasoJio [ 3, 4-b ] nupunnH-3-KapOOHU TP (800 wMr,
2,77 MMOJIb ) B THF (10 MII) , no6aBJIgJIn OUXJIOPUI
orc (TpudeHMIPOCOMH) Najllagm s (I1) (195 MI, 0,28 MMOJIB ) ,

IIoJIydaeMel pacTBOp IHepeMemyrBaJau Opu RT B TeduenHme 30 MMH.
ODobaBiagiamu OguMeTuJsuuHk (8,31 w1, 8,31 wvmoJsib, 1 M B THFE) wu
IoJiydyaeMyl CMeChb IepeMemmrBaIM 16 dYacoB npu RT. Peakuuw TacuimM

nocpencTeoM nodaBJieHMS BOIOH. Hacem. NH4C1, SKCTparmpoBajgm cC

UcnoJab30BaHueM ELOAc (3x). OpraHMUeCKUM CJIOM MIPOMEIBAJIM COJIEBHM
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pacTBOpPOM, CymmaM Han 6e3BOomH. Na,S04 M ouiabTporair. OMUIBLTPAT
KOHILUEHTPUPOBAJM 1in vacuo. OCTaTOK OUMIMalIM HOCPEeICTBOM KOJIOHOUHOM
XpoMaToTpadur Ha cuiamkareje ¢ EtOAc:neTrpoJsenHsM s¢upom (0-30%)
0Jsg TOI'o, YTOOH IIoJIydYaThb YKasz3aHHOe B 3al'0JIOBKe COeIMHEHNE.
m/z=269 (M+1).

Craguma C - o-MeTumi-1-(4,4,4-tpudpropdbyTmi) —-1H-nupaszoo[3,4-
bl mupuoua-3-xkKapOOoKCUMUOAMUL . TpuUMe TUJIaJIIOMUHUN (4,0 MII, 8,0
MMOJIE, 2,0 M B TOJIyoJie) IO KalljidM »Jo0aBJIAJM B CYCIEH3MK XJiopula
ammoHmsa (570 wmr, 10,6 mvoJsis) B 10 MI ToOJyoJla, OXJaXIeHHOTO Ho
0°C. BaTeM pacTBOp IepeMmemmBagM Ipu RT B TeueHme 1 yaca. B sTOT
pacTBop no0aBJIAaINn 6-MeTmII-1- (4,4, 4d-TpudTopdyTIi) —1H-
nupasoJio [ 3, 4-b]l nupuomnH-3-kapboHuTtpuia (270 wMT, 1,00 wMmoJIB), U
noJiydyaeMylo CMeChb HarpeBaJu npu 100°C B TeueHMe 2 U. PeaKIMOHHYIO

cMechb oxJjlaxmaiau no 0°C M TracuiaM IOCPencTBOM »oOaBJIeHUS CMeCcH
MeOH:DCM (1:1). Ilocyne mHnepeMemMBaHMA B TedeHMe 1 dYaca, CYCIeH3MD
bubTpoBa M UYepes IOMATOMOBYI 3eMI0 M OUILTPpaT KOHLUEeHTPUPOBRaM in
vacuo gnocyxa. OcraTok paspomuau B EtOAC M pH KOPPeKTHUPOBaJM IO
pH 10 rmocpemcrBoM nmobaBjenusa 1 M NaOH (BOOHEIM pPacTBOP) .
[TolydyaeMel PacTBOP DKCTpaTlMpoBaJM C MCIOJb30BaHMeM ELOAc (3x).
OpraHMYeCcKUM CJIOM TIPOMHBAJIM COJIEBHM pPaCTBOPOM, CymuJaM  Han
BesponH. Na,S0, M ouIbTpoBalM. OMILTPAT KOHIEHTPMPOBAJM 1in vacuo
OJA TOTO, UTOOH MOJIydaThb yKaszaHHOe B 3arloJIOBKe coelMHeHue I1-A38.
'H AMP (300 MIw, DMSO-d¢) & 8,50 (m, J=8,4 TITu, 1H), 7,18 (m,
J=8,4 Tu, 1H), 6,48 (ymwup., 3H), 4,52 (v, J=7,2 Tu, 2H), 2,61
(¢, 3H), 2,45-2,28 (M, 2H), 2,16-2,06 (M, 2H); m/z=286 (M+1).

[TPOMEXYTOUHOE COEIOVHEHME A39

1- (2, 3-ogudrop-4-MeTHnnbeH3MI) —6-MeTuJI- 1H-niupaszoJio [ 3, 4-
bl nnpronua-3-kapBoKCUMMIAMUL

HN
NH,

NN
» P
NZ N

YKazaHHOe B 3al'0JIOBKe COeIMHeHMe IIoJIydaJiM C MCIOJIbE30BaHMeM

IpOTOKOJa, onyoJMkoBaHHOTO B WO 2015-004105-A1.
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[TPOMEXYTOUHOE COEIVHEHME A40
1-(2-dTopbens3mi) ~1H-MHOa30JI-3-KapBOoKCUMM I aMU]I

HN
NH,

Kom6y mnonm asoToM, colepxamykn I1-Al5 (1,0 o, 2,95 wMmMoJb) ™
najlainuy  Ha yIoJlepole (1,0 1, 10% w™Macc.) B MeOH (50 wI),
oponoyBajiM BomopomoM. CMechb mepeMemmBaau Hpu RT B TeueHme 0,5 u B

aTMochepe BOomoponma (~2 aTM.). TBepmoe BeleCTBO OTOUJILTPOBHBAJNU U

npoMelBajgu B MeOH (3x). OuabTpaT KOHILEHTPMPpOBaJIM 1n vacuo Oocyxa.
OcTaTok ouMlaiM I[IOCPEeNCTBOM XpoMaTorpadmum Ha KOJIOHke Cl8 cC
alneToHUTPuJIOM: Bonol: 0, 1% TpudTopykKCyCcHOM KucJjgoTom (20%-40%) @mius
TOTO, UYTOOH IIOJIydaTh yKas3aHHOe B 3aloJIOBKe coenuMHeHMe I1-A40. lH
AMP (400 MI'u, DMSO-d¢) 6 9,40-9,30 (ymmwp., 4H), 8,04 (m, J=8,4
I'n, 1H), 7,95 (m, J=8,4 Iu, 1H), 7,64-7,59 (v, 1H), 7,47-7,37
(M, 2H), 7,28-7,23 (m, 2H), 7,21-7,16 (M, 1H), 5,92 (c, 2H);
m/z=269 (M+1).
[IPOMEXYTOUHOE COEIVHEHNE A4l

6-xJiop—1- (UMKJIOIeHTUJIMe T ) — 1H-MHOa30J1- 3-KapOOKCUMMOaMUT]

HN
NH,
A\
Cl N
Crammusa A - 6-xJiop—1- (UMKJIOIeHTUIIMe TII) — 1H-MHnasoJi—3-

kKapboHuTpmi. B koJaby, comepxamywn 6-xJiop-lH-MHODaz30JI-3-KapOOHUTPWII
(1,0 o, 5,63 MMOJB) ¥ LMKIOINEHTHMJIMETMJI 4-MeTUIJIOeH30JICYJIbLPOHAT
(1,9 o, 7,32 mmoJb) B DMF (10 M), mobBaBiasiam odocoar kammsa (2,4
r, 11,26 MMOJIBE) M IIOJydaeMyl CMeChb IIepeMelMBaJiM B TeueHuUe 16 U

npu 70°C. Peakumo oxJjaxmaiau 0o RT, TacuiaM [IOCPeICTBOM HOOaBJIeHWUS

COJIEBOTO PAaCTBOpPa M DKCTPATMPOBalIM C MCIOJb30BaHmeM EtOAc (3X).

OpI‘aHMT{eCKMﬁ cJion IIPOMEIB aJIr COJIEBEIM pracreopoM, CYINMJIV Hano
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BezBomH. Na,S0O; M OuIbTpoRamM. OUILTPAT KOHIEHTPMPOBAJIM 1n vacuo.
OcTaTok OUMINaJIU I[IOCPEenCTBOM KOJIOHOUHOM XpoMaTorpadum Ha
cuamkaresyie ¢ EtOAc:meTposieMHeM 5»oupom (0-10%) @mjag ToTro, UYUTOOH
[IoJIydaThk yKasaHHOe B 3arloJIOBKe coeluMHeHMe. m/z=301 (M+1).

Crammusa B - 6-xJiop—1- (ULMKJIOIeHTUJIMe TIJI) — 1H-MHnasoJi—3-
kapboxcuMmiaMmn. B koJj®y, B MHEPTHOM aTMochepe as0Ta CoOIepXallyko
6-xJI0p—1- (LMKJIONIEeHTUIIMe TIJI) — 1H-MHOa30J1- 3-KapOOHU TP (1,0 T,
3,85 wMMmoJsib) B MeOH (10 w™j), pobaBiagim NaOMe (0,42 o, 7,70
MMOJIb) . PacTBOp HDepeMellMBaJM B TedeHue 2 W nOpu RT m noBaBidiu
XJIOPUL aMMOHM A (0,62 T, 11,55 MMOJIB ) . I[NoJslydyaeMyr CMeChb
nepeMemmBagM B TedueHrMe 3 u npu 7°C. CMechb oxJaxmaau no RT wu

KOHIEeHTPUPORaJM 1in vacuo m»mocyxa. OcCcTaToOK BBUIMBaAM B BOooy (100
M) . HobGaejasiau 2 H pactBop HCl, d4To®um pmocturare pH 1~2,

IoOJIyUaeMeld PacTBOP BKCTparuMpoBaliM C MCIOJb30BaHueM EtL,0 (2x) wu

COXpaHAIn BOOHEI CJIoN. B3aTeM  3HaueHUe PH BOIOHOTO cJjo4
KoppekTUupoBan no 11~12 ¢ wucnojgb3o0oBaHueM NaOH (1 H) . IoJydyaeMui
BOIOHEM pPacTBOP DHDKCTpaTMpoBallM C MCHOJb30BaHMeM EtOAC (3x),

OpraHMYeCcKMuM CcJo¥ cymmamM Han ©es3BomH. Nay,SO; ¥ OMIILTPOBAJIN.
OUIBLTPaAT KOHULUEHTPMPOBAJM 1in Vvacuo mOJjs ToTo, UTOOH [OJIydaThb
yKasaHHOe B 3aloJIOBKe coeIMHeHMe I1-A41. 'H AMP (300 MI', CDsOD) &
8,08 (m, J=8,7 I, 1H), 8,68 (m, J=1,8 Twu, 1H), 7,18 (mm, J=8,7,
1,8 u, 1H), 4,31 (m, J=7,5 Tw, 2H), 2,57-2,48 (M, 1H), 1,73-
1,47 (m, 6H), 1,39-1,21 (M, 2H); m/z=277 (M+1).

Vcnosesyd HOpoLenypy, CXOXyl C TeM, UTO OIMCAaHO B IIOJIYYEeHUU
IIPOMEeXyTOUHOTO coenuHeHus Al, I-A2 m I-Adl ciaenywomme CcCOeIVHeHUSA
B Tabiauue 12 mnodydalM M3 KOMMEPUEeCKMX MCXOIOHHX pPeaKTUBOB WU
COenMHEHUM, U3BECTHHX M3 JIMTepaTypPH.

Tabamuua 12

HN
NH,
R1b
Dk
R1a X/ NI
h2s

[lpoM. coeq. X R2s RiP Rla m/z (M+1)
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I-A42 C (H) F Ccl 321
J“J‘v

I-A43 C (H) F F Cl 321
"\‘\‘U

I-A44 C (H) F F Ccl 339
JJJ“ :

I-A45 C (H) F ; Cl 317
JJ"P‘

I-A46 C (H) F F 301
& i::f

I-A47 C (H) F Ccl 317

I-A48 C (H) ,g;__<;::> F 277

1-A49 C (H) F F 287
=% i::j

I-A50 C (H) F F F 305
J\‘Jv

I-A51 N F H 270
&

I-A52 N & i::: H 258




I-A53 C (H) S E H Ccl 299
—Ox,
I-A54 C (H) o : H F 275
I-A55 C (H) o C H F 289
I-A56 N o : H H 244
I-A57 N JJJ{_Q H H 260
I-A58 N o : H H 272
I-A59 N :‘f\/\’< H H 246
I-A60 C (H) ;;\/\K H Cl 279
I-A61 C (H) F H H 270
N\, /
T-A62 C (H) F H Cl 318
N\, /
[IPYMEP 1A

3-(2-{4-ammHO-2-[1- (2-pTOopOeH3MIn) ~1H-ntnpazoJo[3, 4-
bloupmouua-3-mi] -5-MeTujI-6-0KCO-6, 7T-ournnpo-5SH-nuppoJjo [2, 3-

d] nnpMMIVH-5-MJI}oKkCcasoJa-4-ui) -2, 2—-OUMMEe TUJINIPOINIaHOBasa KUCJIOoTa
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Crammusa A - Me TII 3-(2-{4d-aMmHO-2-[1- (2-dTOpPOEeH3MI) —1H-
oupasoJio [ 3, 4-b ] mupUInH—-3-UJI] —5—-MeTUJI-6—-0KCOo—6, /—ourunpo—-5SH-
nuppoJio [2, 3—-d] nupuMUOUH-5-1J } oKkcasoJl—4-uil) -2, 2—OVMe TUJINIPpOoIlaHoaT .
B koJjby nomemasim I-Ale (200 mr, 0,74 mMvoJib), I-32 (258 mr, 0,74
MMOJIb) , OmukapboHaT kagmua (112 mr, 1,11 svosb) m t-BuOH (10 ).
[loslyyaeMyl CMeChb IepeMemuBaau nOpu 80°C B TeueHme 16 U, 3aTeM
KOHLIeHTPMPOBaJM 1n vacuo »nocyxa. OCTaTOK OuMIaliM [IOCPEeICTBOM
XpoMaToIpaduy Ha CUJIMKarejle C MCIOOJb30BaHMeM (MeOH:DCM) nJid
TOT'O, UYTOOH IIOJIydaTh palleMUMUYeCKMM yKa3aHHEM B 3aloJIOBKe IIPOAYKT.
PalleMMUeCcKMM MaTepHuall paspemajy C MCIOJb30BaHMeM xXupalJibHou SFEC
(CHIRALPAK® AD-H) gmjid Toro, 4UYToOOH IIoJIydaThk M30Mep A (Bojee
BEICTpOE DBJKUPpOBaHMe) M M30Mep B (Bojiee MelJleHHOe BJIOMPOBaHUE) .
m/z=571 (M+1).

Cramusa B - 3-(2-{4-ammHO0-2-[1- (2-pTOpPOeH3MI) —1H-
oupasoJio [ 3, 4-b]l nupuionH-3-MJj] —5-MeTuJI-6-0KCo—-6, /T—-nurunpo-5SH-
nuppoJio [2, 3-d] nupuMmuOMH-5-1J}okcazol—4-mi) -2, 2—-OMMe TUJINIPOIIaHOBAa A
KMCJIOoTa. B kKoJby, comepxXxamyrn uzomMep A MeTms 3- (2-{4-aMmHO-2-[1-
(2-pTOopb6enzmuin) - 1H-nupazoigo[3, 4-b] nupuamua-3-mi] —-5-MeTHUJI-6-0KCO—

6, T-ourungpo-5SH-ntuppoto [2, 3-d] nupuMmuamuH-5-mi}okcazon—4-wmi) -2, 2-

ouMeTuJnpornaHoaTra (160 mr, 0,280 Mmons) B MeOH (5 i), noBaBiidim
LiOH (67 wMT, 2,80 MMOJB) B 1 ™I BOIH. IToslydaeMyl CMecCh
nepeMemvBanu 48 u npu RT. Peakumio KOHIEHTPUPOBAIM 1n vacuo
nocyxa. OCTaToOK pasBOOIMIIM C MCIOJBbB30BaHMEM KOHIEHTPUPOBAHHOT'O
Hacem. Na,CO; M BKCTparMpOoRBaJM C MCHoJb30BaHMeM EtOAc (3x). pH
BOOHOM Qa3 KOppeKTupoBRalM Ino pPH 6 ¢ ucnoab3oBaHmemM HC1 (1 M),
IoJlydaeMoe TBepIHoe BeIeCcTBO CcoOMpaliM I[IOCPEeACTBOM QUIILETPOBaHMUA,

ITPOMEIB aJIrt BOIOM U CYIIMJIM IIO0H BaKyyMOM IJIS TOI'O, UYTOOH IIOJIy4YaThb



VKA3aHHEM B 3arl0JIOBKe OpoaykKT Ex-1A.

9,06 (m, J=7,8 Tu,
1H), 7,40-7,27 (M,
2,72 (m, 2H), 1,92
(M+1) .

VCIoJb3yS IO CYIDEeCcTBY Ty Xe IIPpOoLeaypy,

Ex-1A,
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1H), 8,01 (&om,
2H), 7,16-7,06
(c, 3H), 1,23

'H aMP (300 MI'u, CDs;0OD) &
J=4,5, 1,5 Tu, 1H), 7,63 (c,
(M, 3H), 5,91 (c, 2H), 2,86-

(c, 3H), 1,19 (c, 3H); m/z=557

noJiyualy CJenyiolMre coenuHeHuMsa B Tabiauie 13.

Tabamia 13

KOTOpad OIllMCaHa B

Ex.

[Tpom.
coefn.

SM

Komonka
oysa
XMpaJibH
oTo
paspeme

HMAa

CrpyKTypa

HasBaHue

m/z

(M+1)

2A

IA

C

o 3- (2-{4-ammuHo-
H | 2 [6-xmop-1-
(3,3,4,4,4-
neHradpTopOy TUI
) - 1lH-mHOgasoJ-
3-mn] -5-MeTni-
6-okco—-6, 7-
ouruapo-5SH—
nuppoJo[2, 3-
d] nupumMuonH-5-
i} okcasoy—4—
i) —2,2-
OVIME TUJIIIPOIIaHO

Bad KMCJIOTa

628

3A

IA

C

OH 3-(2-{4-amMmHO-
2-[6-xJyop-1-
(2-
brTopBeHsMIT) —
lH-uupgason—-3-—
ni] —-5-MeTuia—-6-
okco—-6, 7-
ourunpo—5SH—
nuppoJo[2, 3-
d] nupuMuOnH-5-
MJI) okcasoy—4—
uinl—-2,2-

OVIMEe TVIJITIPOIIaHO

590
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Bad KMCJIOTa

4B

(R, R)WH
ELK-01

Cl

Br

OH

3-(4-{4-amMmHO-
2-[6-xJyop—-1-
(3,3,4,4,4-
neHTadpTopBy THUII
) —1H-MHOas30JI—
3-ua] -5-MeTuni-
6-okco—-6,7-
ourunopo—SH-
nuppoJo[2, 3-
d] nupuMuOnH-5-
ni}-2-
SpoMbeHMIT) IPOIL

AaHOBaA KMCJIOTA

689

5BA

I-11B

IA

Cl

(55)-3-{4-[4-
aMmMHO—-2- { 6—
xjop—1-[ (4-

Me TUJILMKIIOTEKC
mi) MeTm] —1H-
MHOa30J~3-MJ} —
S5-mMeTnn-6-
oKCco—-6, 7-
ourmunpo-5SH—
nuppoJo[2, 3-
d] nupumMuonH-5-
ui] beHns} npormna

HOBasAa KMCIJIOTa

573

5BB

I-11B

IA

C

OH

(58)-3-{4-[4-
aMmMHO-2-{6—
xjop-1-[ (4-

Me TUJILNKIIOTEKC
mi)MeTmii] —1H-
MHOAB0Ja-3-MJ} —
S5-MeTHI-6-
okco—-6, 7-
ourunpo—-5SH—
nuppoJo[2, 3-
d] nupuMuonH-5-
ni] beHns} npomna

HoOBasdAa KMCJIOTa

573
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6BA

I-11B

IC

C

OH

(58)-3-{4-[4-
amMmMHO—-2-{6—
xJjop—1-
[TeTparuopo-
2H-nimpan—-2-
maMeTmi] —1H-
MHOAB0J-3-MJ} —
S5-MeTHiI-6-
okco—-6, 7-
ourunpo—SH-
nupposo[2, 3-
d] nupuMuOnH-5-
nil] beHms} npomna

HOBasA KMCIIOTa

561

TA

AD

OH

(S)-3-(4-{4-
aMMHO—5-Me T~
6-okco—-2-[1-
(3,3,4,4,4-
neHTadpTopPOy TUI
) —1H-
nupasoJo[3, 4-
bl nupnonu-3-
uin]-6,7-
onruapo-5SH—
nuppoJo[2, 3-
d] nupumMuanH-5-
ui} beHns) npormna

HOBasAa KMCJIOTa

576

8B

IC

OH

3-(6-{4-amMmHO-
S5-MeTHaI-6-
okco-2-[1-
(3,3,4,4,4-
neHTabTopOy TMUIL
)—1H-
nupasoso[3, 4-
bl oupuonua-3-
] -6, 7-
ourunpo—-5SH—
nuppoJo[2, 3-
d] nupuMuOnH-5-
W1} OIUPUIONH—3—

i) —2,2-

638
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OVIME TUJIITIPOIIaHO

Bad KMCJIOTa

IaHHEEe 'H AMP

2R IH aMP (400 MI'u, DMSO-dg) & 12,23 (¢, 1H), 11,39 (c, 1H),
8,68 (m, J=8,7 Tu, 1H), 8,04 (m, J=1,7 Tu, 1H), 7,75 (c,
14), 7,28 (pm, J=8,7, 1,7 Tu, 1H), 6,65 (c, 2H), 4,84
(v, J=6,9 TI'u, 2H), 2,91 (rT, J=19,4, 6,9 Tu, 2H), 2,76-
2,56 (M, 2H), 1,81 (¢, 3H), 1,10 (c, 3H), 1,08 (c, 3H)

3A IH aMP (400 MI'u, DMSO-d¢) & 12,22 (¢, 1H), 11,37 (c, 1H),
8,69 (m, J=8,7 Tu, 1H), 8,01 (m, J=1,7 Tu, 1H), 7,74 (c,
1), 7,42-7,11 (M, 5H), 6,64 (c, 2H), 5,81 (c, 2H),
2,71-2,57 (m, 2H), 1,80 (c, 3H), 1,09 (m, J=8,7 Tu, 6H)

4B 'H 4gMP (300 MI'u, CDsOD) & 8,70 (m, J=8,7 Tu, 1H), 7,77
(c, 1H), 7,56 (m, J=1,8 Tu, 1H), 7,41-7,21 (m, 3H), 4,83
(v, J=7,2 Tu, 2H), 3,12-2,84 (M, 4H), 2,66-2,45 (M, 2H),
1,87 (c, 3H)

SBA |1 gaMP (300 MIu, CDsOD) & 8,66 (m, J=9,0 Iu, 1H), 7,70
(c, 1H), 7,34-7,21 (m, 5H), 4,42 (m, J=7,5 Tm, 2H), 2,91
(v, J=7,5 I'u, 2H), 2,59 (v, J=7,5 I'u, 2H), 2,33-2,21 (M,
14), 1,87 (c, 3H), 1,69-1,67 (M, 1H), 1,55-1,43 (M, 8H),
1,00 (m, J=6,9 T'u, 3H)

5BB |1H aMP (300 MI'u, CD3;OD) & 8,66 (m, J=8,7 Iu, 1H), 7,69
(c, 1H), 7,31-7,21 (m, 5H), 4,31 (m, J=7,2 Tu, 2H), 2,91
(v, J=7,5 I'u, 2H), 2,57 (v, J=7,5 I'u, 2H), 2,09-1,95 (M,
14), 1,87 (c, 3H), 1,72-1,69 (M, 2H), 1,61-1,57 (M, 2H),
1,43-1,29 (M, 1H), 1,21-1,09 (M, 2H), 0,96-0,88 (M, 5H)

6BA |1 AMP (300 MIw, CDsOD) & 8,61 (m, J=8,7 Iu, 1H), 7,68
(g, J=0,9 TIu, 1H), 7,30-7,17 (M, 5H), 4,52-4,38 (M, 2H),
3,88-3,84 (M, 2H), 3,36-3,28 (m, 1H), 2,88 (v, J=7,5 Tu,
2H), 2,55 (v, J=7,5 Tu, 2H), 1,89-1,80 (M, 4H), 1,68-
1,64 (m, 1H), 1,57-1,30 (M, 4H)

TA 'H AMP (500 MI'u, CDsOD) & 9,07 (mm, J=8,1, 1,6 Tu, 1H),
8,64 (gm, J=4,6, 1,6 I'u, 1H), 7,38 (mm, J=8,1, 4,6 Iu,
14), 7,35-7,21 (m, 4H), 4,98 (v, J=7,3 TITu, 2H), 3,01
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(rm, J=18,4, 9,2 T, 2H), 2,93 (v, J=7,6 Iu, 2H), 2,61
(r, J=7,6 I'u, 2H), 1,90 (c, 3H)

8B 'H AMP (CDsOD, 300 MIu) & 8,60 (m, J=9,0 Tu, 1H), 8,45
(¢, 1), 7,84 (¢, 1H), 7,71 (mm, J=8,1, 2,1 TIwu, 1H),
7,49 (@, J=8,4 Iy, 1H), 7,32 (mm, J=8,7, 1,5 Tu, 1H),
4,88-4,83 (M, 2H), 3,09-2,87 (m, 4H), 1,93 (c, 3H), 1,20
(c, ©H)

IIPMMEP 9B

3-(4-{4-ammHOo-5-MeTUII-6-0KCO-2-(1-(3,3,4,4,4-
neHradpTopdbyTmi) -2, 3—ourunpo-1H-nmpasoJgo [ 3, 4-b ] nupunue—-3-mj) -6, 7-
ourunpo-5SH-nmppoJio [ 2, 3—-d] IupuMUIOVMH—-5-UJI} QeHuII) =2, 2-—

OVMETUIIIIPOIIaHOBaA KMCJIOTa

0]
OH
NH,
N7
¢ | ©
Z
/L| NN
F
F Fa
Cramusa A - MeTIII 3-(4-{4-aMmHO-5-MeTUJI-6—-0KCO—-2—- (1-

(3,3,4,4,4-nterradpTopdbyTni) -2, 3—ogurunpo-1H-nupaz3ojo[3, 4-
b]lnoupmouua-3-wi) -6, 7-ourunpo-5SH-nuppoJsio [ 2, 3—-d] nupuMmuionHa—-5-

Wit beHu) -2, 2-guMeTUJINIponaHoaT. B konby nomemasu I1-13B (50 wmr,
0,14 mmomnb), I-A2 (48 wmr, 0,14 mMoJk), OumkapOoHaT kaaudga (42 wmr,
0,42 w™moJsie) m t-BuOH (1,4 wi) . llodydaeMyl CMeChb HaT'peBaJM IIpHU
65°C B TeueHMe 16 u. Peakuuio oxJjaxmajlr 0o RT ¥ TacuM IIOCPEeICTBOM
nofaBJieHUS BOIEL. [ToJy4JaeMett pacTeop BKCTPAIlnpOBaJu C
ucrioJib30BaHmMeM ETLOAcC (3X) M OpTaHUUYeCKMEe CJIOM OOBeIMHSAIM, CYMIWIIN
Han ©6e3BomH. Na,S0,, OUILTPOBaAIM ¥ OUIBTPAT KOHIEHTPUPOBaIM 1in
vacuo gpmocyxa. OCTaToK OouMmlajgy I[IOCPenCcTBOM XpoMaToI'padum  Ha
cuIMKarejie C WMCIOJB30BaHuMeM TpanueHTa (EtOAc:EtOH 3:1):rekcaH
oJjsg  Toro, yTOOR TIOJIyYaTh yKas3aHHHM B 3al0JIOBKe  IIPOOYKT.

m/z=618,2 (M+1).
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Crammusa B - 3-(4-{4-aMmHO-5-MeTUII-6-0KCO—-2-(1-(3,3,4,4,4-

neHradpTopdbyTmi) -2, 3—nurunpo-1H-nmpaszoJgo [ 3, 4-b] nupuone-3-mj) -6, 7—
ourunpo-5S5H-nmppoJio [2, 3—d] TMpUMUIOVH-5-MJI} QeHWII) =2, 2—
OVMETUJINIPOIIaHOBAaSg KUCJOTa. B kojby nomemaau MeTus 3- (4-{4-aMmHO-
5-meTuii-6-okco-2-(1-(3,3,4,4,4-nedradpTopbyTI) -2, 3—ouruagpo—1H-
nnpasoJio [ 3, 4-b ] nupnomuu-3-wui) -6, 7-ourunpo-5SH-nupposio [2, 3-
d] nnpMnUIOVH-5-1J1} QeHuJI) — 2, 2—IVUMe TUJINIPOoIlaHoaT (61 MT, 0,10
MMOJIL ), LiOH (24 wmr, 0,98 MMmoOJIL), IMokcaH (2,5 mia) m Bomy (2,5
M) . IloJlyuyaeMyl CMechb HaTrpeBaagu opu 65°C B Teuenme 16 u. PeakLuio
oxJlaxmaau no RT M TracuiM HOCPpeICTBOM IOoOaBJIeHMS YKCYCHOM KMCJIOTEH
(73  MKJI, 1,3 wmmMoJs) . [loslydyaeMell pPacTBOP SKCTparupoBaJu C
ucnoJbs3oBaHueM EtOAc (3x), opraHMUecKMe CJIOM OOBeOMHSAIM, CYIWJINU
Han ©Ges3BonmH. MgSO,, ObuiabTpoBa M U OOUILTPAT KOHLUEHTPUPOBaANIM 1in
vacuo gmocyxa. OcCTaToK ouMmaldM [IOCPeOCTBOM XpoMaTorpad¢mm Ha
CUJIMKarejle C MCIOJB30BaHMeM TIpanueHTa (ETtOAc:EtOH 3:1) :rekcaH
IJIS TOTO, UTOOH I[IOJYyYaTh YKa3aHHEM B 3aroJiIoBKe NpoaykKT Ex-9B. 'H
AMP (400 MI'u, DMSO-dg) 6 12,24 (¢, 1H), 11,11 (c, 1H), 9,03 (nom,
J=8,1, 1,¢ Iu, 1H), 8,63 (om, J=4,5, 1,6 TIu, 1H), 7,37 (&mm,
J=8,1, 4,5 ru, 1H), 7,17 (m, J=8,4 Iu, 2H), 7,11 (m, J=8,3 Tu,
2H), 6,56 (c, 2H), 4,87 (v, J=6,8 Tu, 2H), 2,97 (vT, J=19,1, 6,8
Tu, 2H), 2,74 (¢, 2H), 1,77 (¢, 3H), 1,04 (c, 6H); m/z=604 (M+1)

I[IPVMEP 10B

(S)-3-(4-{4-ammuo-2-[6-xJop-1-(3,3,4,4,4-nteHTadTOopOYyTUI) —
1H-mumaso-3-mi] —5-MeTuii—-6-0oKCco-6, 7-ourunpo-5SH-nuppoJso [2, 3-

d] nnprMMIVH-5-1JI} PeHMJI) MpollaHoBasad KMUCJIOTa
O
OH

Cl | 0]

Cragma A - (S)-merun 3-(4-{4-ammHO-2-[6-xJI0Pp-1-(3,3,4,4,4-
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neHradTopdbyTmi) —1H-MHDaz3o0-3-mj1] —5-MeTuJi—-6—-0oKCco-6, /T-nurunpo-5SH-

nuppoJio [2, 3-d] nupuMuOMH-5-1J1 } peHWJI) IpornaHoaT. KoJjby, coIoepXamywo
I-A1 (91 M1, 0,27 MmoJsib), I-11B (80 M1, 0,24 MMoJB) U OukapOoHAT
kamusa (73,2 wmr, 0,73 mMosb) B t-BuOH (2,4 M), I[epeMemmMBalM IIPU

80°C B TeueHMe 16 u. PeakKluo oxJaxmaau mo RT, paspomuwau B EtOAc u

BOIle M DBKCTparMpoBaJiM C MCIoJb30BaHMeM ETLOAc (3x). OpraHUUYeCcKUe
cJioM  OOBEeIMHANM, I[IPOMEIBAJIM B COJIEBOM pacTBOpe, CYyWMJIM Hal
BezBomH. Na,S0; M QuiIbTpoBaM. OUILTPAT KOHILEHTPMPOBAaJM 1n vacuo
M OCTaTOK OouMlaJM I[OCPeACTBOM KOJIOHOUWHOM  XpoMaToTpadmm Ha
cumkKaresyie ¢ ucnoygbzoBaHveM (EtOAc:EtOH 3:1) :rexcanHa (0-40%) nisa
TOTO, UYTOOH I[IOJIydYaTh YyKasaHHOe B 3aloJIOBKe coelMHeHMe. m/z=623
(M+1) .

Cramuga B - (S)-3-(4-{4-ammHOo-2-[6-xJ0P—-1-(3,3,4,4,4-
neHTadTopObyTHi) —1H-MHEOa30J-3-1JI] —5-MeTuJI- 6-0KCO—6, 7T-ourmapo-5H-
nuppoJio [ 2, 3-d] nupuvmuaonH-5-mi} deHnJI) IpollaHoBasg KuUcJIoTa. B koJby,
comepxaiyno (S) —-MeTHa 3-(4-{4-ammuOo-2-[6-xJ0P—-1-(3,3,4,4,4-
neHTadTopOy ™M) —1H-MEOa30J-3-1JI] —5-MeTUJI- 6-0KCO—6, 7T—-Oourmopo-5H-
nuppoJio [2, 3-d] nupuMmuonH-5-1J1} DeHMJI) IpollaHoaT (120 MT, 0,19
MMOJIL) B IMOKcaHe (8,7 wi), npoBamjaiam LiOH (46 Mr, 1,93 MMOJIL) B
Bome (1 mi). Peakuuio HepemMemvBagu 2 4 npu 50°C. Peakluio OXJIaXIaJn
0o RT, KOHIEHTPUpPOBaJIM 1n vacuo M pazBomuiau B EtOAc. HobaBJjdau
YKCYCHyI KucJoTy (132 ™MrJ, 2,31 MMOJB) M CMeChb 3KCTpParMpoBaJiM C

VICIIOJIL 30BaHMeEM EtOAc (3x) . OpraHMUeckue cJion OOBENVHANN,

IIPOMHEBAJM B COJIEBOM pacTBope (2x), cymmian Hano ©6e3BoiH. MgSO, u
dunpTpoBaM. OUIBTPAT KOHIUEHTPMPOBAJM 1n vacuo. OCTaTOK OUMIaJIu
IOCpPenCcTBOM KOJIOHOUHOM XpoMaTorpadun Ha CuUIIMKareje c
ucrnoJib30BaumeM (EtOAc:EtOH 3:1) :rekxcaHa (0-100%) mjgga Toro, UYUTOOH
IoJIydaTh yKasaHHOEe B 23al'0JIOBKe coelMHeHMe Ex-10B. 1H aAMP (400
MI'i, DMSO-dg¢) & 12,12 (¢, 1H), 11,09 (¢, 1H), 8,69 (m, J=8,7 Tu,
i), 8,03 (@, J=1,7 Tu, 1H), 7,26 (pm, J=8,7, 1,7 Tu, 1H), 7,22-
7,11 (M, 4H), 6,54 (¢, 2H), 4,82 (v, J=6,8 Tu, 2H), 2,90 (1T,
J=19,4, 6,9 Tu, 2H), 2,77 (v, J=7,6 Tu, 2H), 2,52-2,49 (M, 2H),
1,76 (c, 3H); m/z=609 (M+1).
I[IPVMEP 11B

3-(3-{4-aMmHO-5-MeTUII-6-0KCO-2-[1-(3,3,4,4,4-
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NeHTadpTOopPOyTUI) —1H-ntMpaszoto [ 3, 4-b]lnupunmuu—-3-mii] -6, 7-ourmuopo-5H-

nuppoJio [2, 3—-d] nupuMUOIMH-5-1J1} beHWII) -2, 2—OUME TUJIIIPOIIaHOBYIO

KMCJIOTY
0]
H
(o}
H
F
F Fs
Crammusa A - Me TWII 3-(3-{4-ammHO-5-MeTMJI-6-0KCO—-2—-[1-

(3,3,4,4,4-nnenradpTopdyTmi) —-1H-upaszoso [ 3, 4-b] nupnaonua-3-ui] -6, 7-
ourmopo-5S5H-nuppoJio [ 2, 3-d] nupuMuIvH-5-1ui} beHu) -2, 2-
OVMeTUIINPpOoNaHoaT. B kojby, coIepxalyl I[IPOMeXyTOUWHOe COenOMHEHMe
A2 (45,6 mr, 0,15 mmoJsp) m I-39B (50 mr, 0,14 mMmoJwr) B THE (2,7
M), InobaBjganau TpuszTuigaMuH (56 wMri, 0,40 wmmoJsis) . IloJydaemyio
cMech mepeMemupBasm npu 80°C B TeueHue 6 u, 3areM 24 u mpu 60°C.
Peakumpo oxJaxnoaiau po RT, pas3epoguim B EtOAcC m Bome. IlloJydyaeMyn
CMEeCh BKCTpal'MpOoBaJM C McCHOoJb30BaHMeM EtOAc (3x), opraHMUecKHue
cJoM  ODBeOMHANM, I[IPOMBEBAaJIM B  COJIEBOM pacTBOpe, CYLMIM Hal
BezBomH. MgSO,, OMIABTPOBANIM M OUILTPAT KOHIUEHTPMPOBAJM 1in vacuo
nocyxa. OCTaTOK OUMIAJIM IIOCPENCTBOM XpoMaTorpaduu Ha Ccuimkareie
C mcrnoJib3oBaHueM (EtOAc:EtOH 3:1):rexcaHa (0-40%) @mjgsa Toro,
uTOBE [IOJIyUaTh yKasaHHOe B 3aloJIOBKe coelMHeHue. m/z=632 (M+1).
Crammusa B - 3-(3-{4-aMmHO-5-MeTUII-6-0KCO-2-[1-(3,3,4,4,4-
neHradTopdbyTmi) —1H-ntnpaszogo [ 3, 4-b] nupunmuu-3-mij] -6, 7T-ourunpo-5S5H-
nuppoJio [2, 3—-d] IMpUMUAOMH-5-1J1 } DeHWII) —2, 2—OVME TUJINIPOIIaHOBa g
KMcJoTa. B koJjby, comepxamyrn MeTus 3- (3-{4-aMMHO-5-MeTMJI-6—-0KCO—
2-[1-(3,3,4,4,4-tterradpTopbyTmi) - 1H-nupaszoJo [ 3, 4-b] nupuamH—3-1JI] —
6, T-ournagpo-5SH-ntmpposo [2, 3-d] nupuMuanH-5-mi} beHni) -2, 2-
ouMeTunpornaHoar (80 mr, 0,13 MMoJB) B CMecuM OMoKcaHa (5,8 M) u
Booel (0,6 wi1), @poGaBignu LiOH (30 wmr, 1,28 MMOJIB), IIOJIyYaeMylo
cMech MepeMemmBajM nOpu 80°C B TeueHMe 16 u. PeakKlUMo oXJjaxoalJM IO

RT, pazpommim B EtOAC M BOIDe ¥ TaCUJIM I[IOCPEeICTBOM HOOABJIEHUA

VKCYCHOM  KMCJIOTEH (87 MkJI, 1,52 w™MMOJIB) . [loJlydyaeMel pacTBOP
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BKCTPpalrupoBalin C MCIoJIb30BaHMeM ETLOAC (3X) M opl'aHMUeCKMEe CJIOU
OOBEeIMHANN, I[IPOMEIBAJIM B COJIEBOM pPacTBOpPe CymMJM Hal Oe3BOOH.
MgS0O,, oOuIbTpoBaaM ¥ (UILTPAT KOHIEHTPMPOBAaJ M 1n vacuo IOocyxa.
OcTaTok ouMmalM I[OCPEeICTBOM XpoMaTorpadum Ha  cuiaMkareje C
ucrnoJsb30oBanveM (EtOAc:EtOH 3:1) :rekcaHa (10%-70%) nmmsa TOTO,
YTOBH IIOJIYYaTh YKas3aHHOe B 3al'0JIOBKe CcoelMHeHMe Ex-11B. 1H saAMP
(500 MI'u, MeOD) 6 9,03 (mm, J=8,1, 1,6 ITu, 1H), 8,60 (mm, J=4,5,
l,¢ I, 1H), 7,35 (gm, J=8,1, 4,5 Iu, 1H), 7,30-7,18 (M, 3H),
7,18-7,11 (m, 1H), 4,95 (v, J=7,3 Tu, 2H), 3,05-2,93 (M, 2H),
2,91 (m, J=13,2 Tu, 1H), 2,79 (m, J=13,2 Tu, 1H), 1,88 (c, 3H),
1,18 (¢, 3H), 1,10 (c, 3H); m/z=604 (M+1).

Mcrnosesysa IO CylleCcTBY Ty Xe IIpolenypy, KoTopas olucaHa B
npuMepax 9, 10 m 11, noaydanam cJenyimue coelIVMHeHMS B Tabiauie 14.

Tadmuia 14

Ex. [lpoMm | CTpykTypa HaszBaHue m/z
(M+1
coen )
SM
12B | I- o 3— (4-{4-aMuHO-5-MeTUII-6— 567
24B " N4NN_Jf—<bH oxco-2-[1-(3,3,4,4,4-
- NP == neHTadTopByTHIr) —1H-
\ p. \NI ° nupasoto[3, 4-b] nupunmuu-3-
,k " min] -6, 7-gurugpo—-5H-
nuppoJio[2, 3-d] nupumMmuonuH-5-
i - un}-1H-1,2,3-Tpuason—-1-
3
WJI) IPONIaHOBas KMCJOTA
13B I- ] (S)-3-(4-{4-ammuo-2- (1~ 520
11B OH OyTuin-6-xjgop-1H-

nupasoso[3, 4-b] oupnunomuu-3-
i) —5-mMeTuy-6-okco—-6, 7—

ourunopo-SH-nupposo[2, 3—

d] nupuMuonHE-5-
ui} beHNI) IponaHoBRad

KIMCJIOTa




14B

I_
11B

OH

(S)-3-(4-{4-ammHO-2—-(1-
oyTun-1H-nupasono[3, 4-

bl oupuona-3-min) —-5-MeTuI-6-
OoKCcOo—-6, 7T-gurnunpo-5SH-
nuppoJio[2, 3-d] nupuMmuonuH-5-
M} beHMs) IponaHoBag

KHMCJIoTa

486

15B

I_
11B

OH

(S)-3-(4-{4-ammHO—-5—MeTUIJI—
6-okco—-2-[1-(4,4,4-
TpudTopBOyTHMII) —1H-
nmupasoso[3, 4-b] nupunomuu—-3-
ui]l -6, 7-ourngpo—-5H-
nuppoJio[2, 3—-d] nupuMmuOnH-5-
ni} deHMII) npornaHoBas

Kucijiora

540

16B

I-
13B

Fs

OH

3-(4-{4-amMmHO—-5-MeTMUIJI-6—
okco-2-[1-(4,4,4-
TpudTopByTHI) —1H-
nupasoso[3, 4-b] nupunmuu-3-
ui] -6, 7-ourugpo-5S5H-
nuppoJio[2, 3-d] nupumMmuanH-5-
un}beHui) -2, 2-

OVIME TUIITIPOIIaHOBaA KMCJIOTa

568

17A

Fs

3-(4-{4-amMmHO-5-MeTUII-0—
okco—-2-[1-(4,4,4-
TpubTOopBYyTMI) —1H-
nupasoso[3, 4-b] oupnunomuu-3-
uin] -6, 7-ourugpo-5S5H-
nuppoJio 2, 3-d] nupuMmuouH-5-
ui} beHns) —-2—

MEeTUJITIPOIIaHOBaA KMCJIOTa

554




18B I- ] (S)-3-(4-{4-ammHO-2-[5~- 558
11B OH brop-1-(4,4,4-
TpubTOopOyTMII) —1H-
o nupasoso[3, 4-b] oupunomuu-3-
] —5-mMeTusI-6-0okco—-6, 7—
ourunopo-SH-nupposo[2, 3—
d] nupuMuIonHE-5-
ui} beHns) NIponaHoBad
Fa KMCJIOTa
19B I- © (S)-3-(4-{4-ammHO-2-[6~— 574
11B OH | xnop-1-(4,4,4-
\ TpudTOopOyTHMII) —1H-
N nupasosio[3, 4-b] nupuomuu—3-
ui] —-5-MeTnyaI-6-0oKCco-6, 7—
ouruapo-5S5H-nupposo[2, 3-
d] nupuMmuaomuH-5-
ni} deHMII) npornaHoBas
KJMCJIOTa
20B I- (S)-3-(4-{4-amMmHO-5-MeTUII- 554
11B 2-[6-memun—-1-(4,4,4-
TpudTopByTMII) —1H-
nupasoso[3, 4-b] nupunmuu-3-
uiy]-6-oxco-6, 7-ourugpo-5S5H-
nuppoJio[2, 3-d] nupumMmuanH-5-
ui} beHns ) NIporaHoBas
KMCJIOTa
Fa
21B I- o (S)-3-(4-{4-ammuo-2-[1-(2- | 538
11B OH bTopBensuir) —1H-
nupasoso[3, 4-b] oupunomuu-3-
~ uin] -5-MeTua-6-0KCco-6, 7-
ourunopo-SH-nupposo[2, 3—
d] nupumMuonH-5-
ui} beHNI) IponaHoBRad
KMCJIOTa
22A | I- NH, o) 3-(3-{4-ammHO-2-[1- (2~ 538
15A H brTopBensMI) —1H-

nupasoso[3, 4-b] oupunomuu-3-
] -5-mMeTny-6-okco—-6, 7—
ourunopo-SH-nupposo[2, 3—

d] nupuMuonHE-5-
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ui} beHn ) IponaHoBag

KHMCJIoTa

23B

I_
11B

OH

(S)-3-(4-{4-ammHO-2—-[5—-
drop-1- (2-dTopOeHsmi) —1H-
nupasoso[3, 4-b] oupuomuu-3-—
ui] —-5-MeTmnyI-6-0KCco—-6, 7—
ourunopo-SH-nupposo[2, 3—
d] nupuMuonHE-5-

M} beHns) NIponaHoBas

KIMCJIOTa

556

24A

I_
15A

3-(3-{4-ammuHo-2-[5-dpToOopP—-1-
(2-dpTopBeHsmi) —1H-
nmupasotio[3, 4-b] nupunomuu—3-
muiy] -5-mMeTnyi-6-okco—-6, 7-
ourungpo-5S5H-nupposo[2, 3-

d] nupuMmuaomH-5-

1} deHMII) npornaHoBas

Kucjiora

556

25B

-
11B

OH

(S)-3-(4-{4-ammHO-2-[1-
(2,3-oudrop-4-
MeTUJIOeHs3MII) —6—MeTHJI— 1H—
nupasoso[3, 4-b] nupunmuu-3-
] -5-mMeTnyi-6-oKco-6, 7-
ourunpo-5SH-nupposo[2, 3—
d] nupuMuonH-5-

ui} beHnI ) IpornaHoBas

KIMCJIoTa

584

26B

37B

cl | ‘o)

F3

3-{4-ammHO-2- [ 6—x%JOP-1-
(3,3,4,4,4-
neHTadTopByTH) —1H-
MHOasoJd—-3-mi] -5-MeTuia—-6-
OKCcOo—-6, 7T-ournuipo-5SH-
nuppoJio 2, 3-d] nupuMmuouH-5-

M1} BeH30MHasa KUCJIoTa

581

27B

39B

3-(3-{4-ammuHO-2-[6—xJ0pP—1-
(3,3,4,4,4-
neHTadTopbyTHI) —1H-
MHOasoJd—-3-mj] -5-MeTuia—-6-
OKCcO—-6, 7T-murunpo-5SH-
nuppoJo 2, 3-d] nupuMmuouH-5-

uin}bennn)-2,2-

638
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OVIMEeTUJIITIDOIIaHOBaA KMCJIOTa

28B

25B

@]

(4-{4-ammHO-2—- [6—xJI0P—1—
(3,3,4,4,4-
neHTadTopByTHi) —1H-
MHOasoJa-3-mj] -5-MeTua—-o6-
OoKCcOo—-6, 7T-gurnnpo—-5SH-
nuppoJio[2, 3-d] nupuMmuonH-5-
un}-1H-1,2,3-Tpuason—1-

WJI) YKCyCHAas KMUCJIOTa

586

29B

I_
24B

OH

NHy | N

Cl

3-(4-{4-ammuHO-2-[6—xJ0pP—1-
(3,3,4,4,4-
neHradpTopByTmi) —1H-
MHOasoJa-3-mj] -5-MeTuii—-6-
OKCO—-6, 7T-gurnipo—-5SH-
nuppoJsio[2, 3-d] nupumMmuImH-5-
mn}-1H-1,2,3-rpuason-1-

MH)HpOHaHOBaH Kuciiora

600

30B

I-
26B

cl | le)

2-(4-{4-ammHO0-2- [ 6—xJy0Op—1-
(3,3,4,4,4-
nenrapTop®yTMIr) —1H-
MHOasoJ—-3-mi] -5-MeTunii—-6-
OKCO—6, 7T-gurnunpo-5SH-
nuppoJio[2, 3-d] nupumMmuanH-5-
un}-1H-1,2,3-Tpuason—1-
WII) —2-MEeTUJIINIPOIaHOBAa S

KIMCJIoTa

614

31B

I_
27B

OH

cl |

3-(4-{4-amuHo-2-[6—xJy0p—-1-
(3,3,4,4,4-
neHTadbTopByTHI) —1H-
MHOasoJd—-3-mj] -5-MeTmnia—-6-
OKCcO—-6, 7T-gurnunpo-5SH-
nuppoJio 2, 3-d] nupuMmuouH-5-
un}-1H-1,2,3-Tpuason—1-
WUi) -2, 2-IUMe TUJIIIPOIIaHOBAa g

KHMCJIoTa

628
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32B

I_
28B

Cl

mom

F3

1-[(4-{4-ammHO-2- [ 6—xXJIOP—
1-(3,3,4,4,4-
neHTadTopByTHi) —1H-
MHOasoJa—-3-mj] -5-MeTuia—-o6-
OoKCcOo—-6, 7T-gurnunpo—-5SH-
nuppoJio[2, 3-d] nupuMmuonH-5-
mun}-1H-1,2,3-tpuason—1-
MJI) MEeTIJI |
LUMKJIONpOoNnaHKapBoHoBaS

KHMCJIOTa

626

33B

I_
13B

OH

C|\%|Ho

;&iL/\
g
w

3-(4-{4-ammuHOo-2-[6—xJ0OpP—1-
(3,3,4,4,4-
neHradpTopByTmi) —1H-
MHOasoJa-3-mj] —5-MeTui—-6-
okco-6, 7T-nurnnpo—-5SH-
nuppoJsio[2, 3-d] nupumMmuImH-5-
ui}beHnn) -2,2-

AOVMEeTHJINIPOIIaHOBasA KMCJIOTa

637

34A

I-
38AA

OH

cl | o

-n n

3-(4-{4-ammHO-2—-[6—x2J0pP—-1-
(3,3,4,4,4-
neHradTopByTmIr) —1H-
MHOasoJ—-3-mi] -5-MeTui—-6-
OKCO—-6, 7T-gurnnpo-5SH-
nuppoJio[2, 3-d] nupumMmuonH-5-
ni} beHns) —-2—

MEeTUJIIIPOIIaHOBaA KMCJIOTa

623

34A

38AB

Q]/k\N

3-(4-{4-amuHo-2-[6—xJy0p—-1-
(3,3,4,4,4-
neHTadTopByTH) —1H-
MHOasoJ—-3-mi] -5-MeTunia—-6-
oKCcOo—-6, 7T-gurnnpo-5SH-
nuppotio 2, 3-d] nupuMmuonuH-5-
ui} beHms) —-2-

MEeTUJITIPOIIaHOBaA KMCJIOTa

623

35B

I_
25B

cl |

2-{4-[4-amuuHo-2- (1-ByTmi—
6-xJyop-1H-mHnason-3-mj) —5-
MeTUJI-6-0KCO—6, 7T-OUTUIPO-—
S5H-nupposio[2, 3—

d] nupumMuonaE-5-mia] -1H-
1,2,3-Tpuason—1-

M} YKCyCcHAsS KMUCJIOoTa

496
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36B

I_
24B

OH

3-{4-[4-ammHO-2— (1-ByTIi—
6-xJjop-1H-mHmason—-3-mj) —5-
MeTUJI-6—-0KCO—6, 7T-OUTUIPO—
S5H-nupposio[2, 3—-

d] nupuMuonHeE-5-mna] —-1H-
1,2,3-Tpuason—-1-

MH}HpOHaHOBaH KMCJIOTa

510

37B

13B

OH

cl | o

3-{4-[4-ammuHOo-2— (1-ByTHi—
6-xJyop—-1lH-mHmason—-3-mj) —5-
MeTUJI-6—-0KCO—6, /- OUTUIPO—
S5H-nupposo[2, 3-

d] nupuMuanH-5-mi] beHms} —
2, 2-O0yMe TUIINIPOIlaHOBa g

Kucjiora

547

38B

I-
11B

OH

(S)-3-{4-[4-ammHO-2- (1-

Oy Tui-6-xJyop-1H-nHmason—3-
ni) —5-mMeTnyi-6-okco—-6, 7-
ourugpo-5SH-nupposo[2, 3-

d] nupuMmnonH-5-

ni1] beHMs } IponaHoBa s

KMCJIioTa

519

39B

I_
39B

3-(3-{4-ammuHo-2-[6-xJy0p-1-
(2-MeTOoKCHMATMII) —1H-
MHOasoJ-3-mi] -5-MeTni—-6-
OoKCcOo—-6, 7T-gurnunpo-5SH-
nuppoJio 2, 3-d] nupumMmuanuH-5-
uin}beHni)-2,2-

OVIMETUIITIDOIIaHOBaA KMCJIOTa

549

40B

I_
11B

OH

(S)-3-(4-{4-ammHO-2—-[6—
xjop—-1- (2-mMeTorkcuaTHUII) —1H-
MHOasoJa—-3-mi] -5-MeTuia-6-
oOKCcOo—-6, 7T-gurnuipo-5SH-
nuppoJio 2, 3-d] nupuMmuonuH-5-
ui} beHMI) IponaHoBad

KHMCJIoTa

521




41B

I_
11B

(o]

(S)-3-(4-{4-ammHO-2—-[6—
xjop—-1-(4,4,4-
TpubTOopOyTMII) —1H-MHOA30JI—
3-mi] -5-MeTnyi-6-0KCO—-6, 7—
ourmunopo-SH-nupposo[2, 3—
d] nupuMuonHE-5-

M} beHns) IponaHoBad

KHMCJIOoTa

573

42B

I_
13B

Cl

Fs

OH

3-(4-{4-ammuHO-2-[6—xJ0OP—1-
(4,4,4-TpudropbyTni) —1H-
MHOasoJa-3-mj] -5-MeTuja—-o6-
OKCO—-6, 7T-gurnipo—-5SH-
nuppotio [ 2, 3—-d] nupuMmuaonH-5-
uin}beHun)-2,2-

AOVMEeTMJINIPOIIaHOBasA KMCJIOTa

601

43B

I-
11B

c

(S)-3-{4-[4-amMmmHO-2— (6—
xjop-l-nenTun-1H-uHIas30J—
3-uj)-5-MeTns-6-0KCo-6, 7—
ourugpo-5SH-nupposo[2, 3-
d] nupuMmnonH-5-

ni1] beHMs } IpornaHoBa s

KMCJgioTa

533

44B

I_
11B

Cl

(S)-3-(4-{4-ammHO-2—-[6—
xJop—1- (UMKIJIOTEKCUIIME TUJT) —
1H-mHpmasoJd—-3-mji] —5-MeTui—
6-orco—-6, 7-ourunpo-5H-
nuppoJio[2, 3-d] nupuMmuouH-5-
ui} beHMI) IponaHoBRas

KIMCJIoTa

559

45B

I_
11B

(S)-3-{4-[4-ammHO-2— (6—
xjop—-l-rexkcun-1H-uHOasomn—
3-mi1) -5-MeTnyI-6-0KCO—-6, 7—
ourunopo-SH-nupposo[2, 3—
d] nupuMuonHE-5-

ui] beHns} IponaHoBag

KHMCJIOoTa

547




46B

I_
11B

F Fa

(S)-3-(4-{4-ammHO-2—-[6—
bTop-1-(3,3,4,4,4-
neHTadTopByTHi) —1H-
MHOasoJa—-3-mj] -5-MeTuia—-o6-
OoKCcOo—-6, 7T-gurnunpo—-5SH-
nuppoJio[2, 3-d] nupuMmuonH-5-
M} beHns) IponaHoBad

KHMCJIOoTa

593

47B

11B

(S)-3-(4-{4-ammHO-2—-[6~—
xjop—-1- (2-dTopbensmui) —1H-
MHOasoJa-3-mj] -5-MeTua—-o6-
OKCcO—-6, 7T-gurnnpo—-5SH-
nuppodio [ 2, 3—-d] nupuMmuOnH—-5-
M1} beHMII) NpornaHoBas

Kucijiora

571

48A

15A

cl | o}

3-(3-{4-ammHO-2- (6—%2J0pP—1-
(2-dTopbensui) -1H-uHOa30J—
3-uj)-5-MeTns-6-0okKco-6, 7—
ouruapo-5S5H-nupposo[2, 3-

d] nupuMmnonH-5-

M1} beHns) NpornaHoBas

KMcJgioTa

571

49A

I_
36A

Cl

4-(2-{4-ammuHO-2- (6—xJy0pP—-1-
(2-dbTopbeHnsuin) - 1H-uHgasoJ—
3-1my1) -5-MeTnyiI-6-0oKco-6, 7-

ourunpo-SH-nupposo[2, 3—

d] nupuMuIOIMH-5-1J1} TMas30J—4—

mi1) 6yTaHoBasS KMCJIOTAa

592

50A

I_
33A

Cl

3-(2-{4-amuHO-2- (6—xJy0pP—-1-
(2-dbTopbeHnsuin) - 1H-uHgasoJ—
3-mi) -5-MeTnyI-6-0KCO—-6, 7—
ourunopo-SH-nupposo[2, 3—

d] nuprMuOMH-5-UJI} OKCa30J1—

4-yJ) nporaHoBasg KUCJOTa

562
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51B

I_
34B

Cl

2-(2-{4-ammHO-2- (6—xJ0pP—1—
(2-dbTopbeHnzui) - 1H-uHOasoJ—
3-mi) -5-MeTnyiI-6-0KCO—-6, 7—
ourunopo-SH-nupposo[2, 3—

d] nuprMMOMH-5-1JI} OKCa30J1—

4-1J1) yKCYCHAsg KUCJIOTa

548

52B

I_
11B

Cc

OH

(S)-3-(4-{4-ammHO-2—-[6—
xjyop—-1-(4,4-

oyMe TUJNneH T ) — 1H-uHnasoJi—
3-mi] -5-MeTny-6-0KCO—-6, 7—
ourunopo—-SH-nupposo[2, 3—

d] nupuMmuonH-5-—

M} deHn ) NpornaHoBas

Kucijiora

561

53A

I-
15A

3-(3-{4-ammHO-2-[1-(2-
bTopBeHsui) -1H-nHmazson—3-
mi] -5-mMeTnyi-6-okco—-6, 7-
ourugpo-5SH-nupposo[2, 3-
d] nupuMmnonH-5-

ni1} beHnI) NponaHoBas

KIMcJgioTa

537

54A

33A

3-(2-{4-ammHO-2-[1-(2-
dropBensui) - 1H-uHmason—3—
] -5-mMeTnyi-6-okKkco-6, 7-
ourunpo-5SH-nupposo[2, 3—
d] nupuMuOMH-5-1JI} OKCa30JI—

4-uJ1) nporaHoBasg KUCJOTa

528

55A

36A

OH

4—(2-{4-ammHO-2-[1-(2-
dropBensui) - 1H-uHOason—3—
] —-5-mMeTuy-6-okco—-6, 7—
ourunopo-SH-nupposo[2, 3—
d] nupuMuIOMH-5-1J} TMas30Ja-4-

i) 6ByTaHoBasS KMCJIOTAa

558




56A

I_
427

A

3-(2-{4-ammHO-2-[1-(2-
bropBensui) - 1H-uHODason—3—
] —-5-mMeTmny-6-okKkco—-6, 7—
ourunopo-SH-nupposo[2, 3—
d] nuprMMOMH-5-1JI} OKCa30J1—
d-mmn)—-2,2-

OVIMETVIJITIDOIIaHOBaA KMCJIOTAa

556

57B

11B

Cl

(S)-3-(4-[4-ammHO-2—-{6—
xjop—-1-[ (3-dbTopnupuomu—2-—
i) MeTmi] - 1H-uHmasona—-3-
ui}-5-mMeTnya-6-okco-6, 7-
ourunopo—-SH-nupposo [2, 3—
d] nupuMmuonH—-5-—

nil] beHMs) NIporaHoBag

Kucijiora

572

58B

11B

C

(S)-3-(4-[4-amMmmHO-2—-{6—
xjop—-1-[(4,4-
OIUGTOPUMUKIIOTEKCIUIT ) METIUIT] —
1H-mHpgasz0J—-3-1Jj} —5—-MeTni—
6-okco—6, 7T-gurungpo-5H-
nuppoJio[2, 3-d] nupumMmuanH-5-
ni1] beHMI) NpornaHoBas

KMcJgioTa

595

59B

I_
11B

(S)-3-(4-{4-ammuHo-2-[1-(2-
dropBeHsm) —6-MeTn-1H-
MHOasoJ—-3-mi] -5-MeTni—-6-
OoKCcOo—-6, 7T-gurnunpo-5SH-
nuppoJio 2, 3-d] nupumMmuanuH-5-
ui} beHMI ) IponaHoBRa s

KIMCJIoTa

551

60B

I_
11B

(S)-3-(4-{4-ammHO-2—-[6—
drTop-1- (2-dTopOeHsmi) —1H-
MHOasoJa—-3-mi] -5-MeTuia—-6-
OKCcO—-6, 7T-ournuapo-5SH-
nuppoJio 2, 3-d] nupuMmuouH-5-
ui} beHMs) IponaHoBag

KIMCJIOoTa

555
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61A

I_
15A

3-(3-{4-ammuHO-2-[6-dTOP—-1-
(2-dbTopbeHnzui) - 1H-uHOasoJ—
3-mi] -5-MeTny—-6-0KCO—-6, 7—
ourunopo-SH-nupposo[2, 3—

d] nupuMuonHE-5-

M} beHMs) IponaHoBag

KHMCJIoTa

555

62A

I_
35A

(S)-3-(2-{4-ammHO-2—-[6—
drop-1-(2-dTopOeHsmi) —1H-
MHOasoJa—-3-mj] -5-MeTua—-o6-
OKCcO—-6, 7T-gurnuapo—-5SH-
nuppoJio [ 2, 3—-d] nupuMmuOnH-5-
uin}t-1,3-tnazson—-4-ujua)-2,2-

AVIMETVIJITIDOIIaHOBAaA KMCJIOTAa

590

63A

42A

3-(2-{4-ammHO-2-[6-dTOpP-1
(2-dTopbensui) -1H-uHOa30J—
3-un] -5-MeTnsn-6-okco-6, 7—
ourugpo-5SH-nupposo[2, 3-

d] nupuMuoMH-5-1JI} OKCa30JI—
d-mm)-2,2-

OVIMEeTUMIITIPOIIaHOBasAaA KMUCJIOTAa

574

©64B

I_
11B

Cl

OH

(S)-3-(4-{4-ammHO-2—-[6—

xJop-1-(2, 6—-ogudTopOeHs3M1I)
1H-mHpmasoJd—-3-miji] —5-MeTuii—

6-orco—-6, 7-ogurunpo-5SH-

nuppotio[2, 3-d] nupumMmuaomuH-—5
ui} beHNI) IpoaHoBa s

KIMCJIioTa

589

65B

11B

Cl

OH

(S)-3-(4-{4-ammHO-2—-[6—
xjop-1- (4-dTopbensmi) - 1H-
MHOasoJd—-3-mi] -5-MeTuia-6-
OKCcO—-6, 7T-ournunpo-5SH-
nuppoJio 2, 3-d] nupuMmuouH-5-
ui} beHMs) IpoaHoBad

KHMCJIOoTa

571




66B

I_
11B

Cl

(S)-3-(4-{4-ammHO-2—-[6—
xjop—1- (3-mMeTunbeHsui) —1H-
MHOasoJa—-3-mi] -5-MeTuia—-o6-
OoKCcOo—-6, 7T-gurnunpo-5SH-
nuppoJio[2, 3-d] nupuMmuonuH-5-
M} beHMs) IponaHoBag

KHMCJIoTa

567

67B

I_
11B

C

(S)-3-(4-{4-ammHO-2—-[6—
xjop—1- (4-meTunbeHswui) —1H-
MHOasoJa-3-mj] -5-MeTua—-o6-
OKCO—-6, 7T-gurnnpo—-5SH-
nuppotio [ 2, 3—-d] nupuMmuOnH-5-
M} beHn ) NpornaHoBas

Kucjiora

567

68B

I-
11B

Cl

(S)-3-(4-{4-ammHO-2-[6—
xjop—1- (2-mMeTund®eHsmi) - 1H-
MHIA30JI-3-1JI] —5-MeTujI—6—
okco-6, 7T-murnnpo—-5SH-
nuppoJio[2, 3-d] nupumMmuanH-5-
M} beHns) NpornaHoBas

KIMCJIioTa

567

69B

I_
11B

Cl

(S)-3-(4-{4-ammHO-2—-[6—
xjop-1- (3-dbTopbensmui) - 1H-
MHOasoJ—-3-mi] -5-MeTmnia—-6-
OoKCcOo—-6, 7T-gurnnpo-5SH-
nuppoJio[2, 3-d] nupuMmuanuH-5-
ui} beHNI) IpolaHoBRa s

KIMCJIioTa

571

70B

11B

Cl

(S)-3-(4-{2-[1- (amamMaHTaH—-
l-mnmMeTni) —-6-xjop—-1H-
MHOasoJa—-3-mj] —4—-aMrMHO—5-
MeTUJI-6-0KCO—6, 7T-OUTUIPO-—
S5H-nuppodsio[2, 3-d]
OUPUMUOVH- 511} deHMII)

IIpOoIlIaHOBaA KMCJIOTAa

611l




71B

I_
11B

(S)-3-(4-{4-ammHO-2—-[5-
brop-1-(2-dTopOeHsmi) —1H-
MHOasoJa—-3-mi] -5-MeTuia—-o6-
OoKCcOo—-6, 7T-gurnunpo-5SH-
nuppoJio[2, 3-d] nupuMmuonuH-5-
M} beHMs) IponaHoBag

KHMCJIoTa

555

T2A

I- OH
42A i NH, O:>j—§>

3-(2-{4-ammuHOo-2-[5-dTOopP—-1-
(2-dTopbeHnsui) - 1H-uHgasoJ—
3-mi] -5-MeTny-6-0KCO—-6, 7—
ourunopo—-SH-nupposo[2, 3—

d] nupuMMIOMH-5-1JI} OKCa30J1—
4-mi)—-2,2-

AOVMEe THJINIPOIIaHOBasaA KMCJIOTa

574

73B

I-
11B

(S)-3-(4-{4-ammHO-2-[5-
xjgop-1- (2-dTopBensmi)—-1H-
MHIOA30JI-3-1JI] —5-MeTujI—6—
okco-6, 7T-murnnpo—5SH-
nuppotio[2, 3-d] nupumMmuanH-5-

ui} beHns) NpornaHoBas

KHMcCJgioTa

571

T4A

I_
42A

3-(2-{4-amuHo-2-[5-xyop-1-
(2-dbTopbensuin) - 1H-uugasoJy—
3-mi] -5-MeTnyi-6-0KCco—-6, 7-

ourunpo-5SH-nupposo[2, 3—

d] nuprMuOMH-5-1JI} OKCa30JI—

d-mm)—-2,2-

OVIME TUJIITIDOIIaHOBaA KMCJIOTa

590

75A

I_
43A

(S)-3-(2-{4-ammHO0-2-[1-
(2,3-oudTop—-4-
MeTUIOeHsMII) —6—MeTmjI— 1H-
nupasoso[3, 4-b] oupunomuu-3-
ui] -5-mMeTuy-6-okco—-6, 7—
ourunopo-SH-nupposo[2, 3—

d] nupuMuIOIMH-5-1J} TMas30J-4-
W) -2, 2-IUMe TUJINIPOIIaHOBAa g

KIMCJIOoTa

619

[IPVMEP 76B
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(S)-3-(4-{4-ammuo-2-[1- (2-dTopOeH3my) - 1H-MHOaz30J-3-1J] —5-
MeTUJI-6—0KCO—6, /T-ourunpo-5S5H-nuppoJio [2, 3—-d] nupmuMmuomuH—5-

Wi} QEeHWII) IpOollaHoBas KMUCJOTa

OH

Cramuga A - (S) —MeTHJI 3-(4-{4-avmHO-2- [ 6—-xJOop—-1- (2-
dTopbeHzun) —1H-MHOa30J-3-1J] —5-MeTui-6-oKco-6, 7-ouruagpo—-5H-
nuppoJio [ 2, 3-d] nupuMmuaonH-5-mJ} eHMJI) IpollaHoaT . YraszsaHHOe B
3aroJIOBKe COeOMHEeHMe I[IoJy4daliM, MCIOJbB3YyA IO CYNeCTBY Te Xe
IpOLenypPE, KOTOPEE OIMCaHel Ha cTaium A npuMepa 11, uUCIOJIB3yA
IpOMEeXYyTOUHOe coeamHeHre I-Al5 m I-11B B KauecTBe MCXOIHOTO
MaTepuala.

Cramguma B - (S)-merun 3-(4-{4-ammHO0-2-[1-(2-9pTOopOeHzMI)-1H-
MHOAa30J-3-WJ] —5-MeTuJI-6-0KCOo—-6, /T-nurunpo—-5SH-nuppoJio [2, 3—

d] nupMUIVH-5-MJI} PeHMJI) MponaHoaT. KoJjby [mom a30ToM, CcoIepXallyio
(S)-MeTmn 3- (4-{4-avmHO-2-[6-xJI0p-1- (2-dpTOpPOeH3MI) ~1H-MHOa30J-3—
W] —-5-MeTuJi—-6-0KCo-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] nupuMmuimnHa—5-

ui}tbenns) nponadoar (100 mr, 0,17 MMOJL) M OaJJlaIui Ha yIJlepole

(50 Mr, 10% wMacc.) B MeOH (8 w™ia), nOpoayeanaum BomopomoM. CMech

NepeMemealu Ipu RT B TedeHMe 6 U B aTMochepe Bomopoma (~2 aTM.) .

TBepmnoe BemWecTBO OTOUILTPOBHBAJIM M IHOpoMeBasix B MeOH (3x) .
dMJILTPAT KOHIEeHTpHMpOBalIM 1in vacuo mocyxa. OcTaToK  ouMImaJu
[IoCpenCcTBOM KOJIOHOUHOM XpoMaToTrpadun Ha cuIMKareiye c
MCIIOJIb30BaHueM  MeOH:DCM (0-10%) oJid TOTO, YTOOH rIoJIy4aThb

yKas3aHHOe B 3aroJIOBke coenmMHeHre. m/z=551 (M+1).
Crammusa C - (S)-3-(4-{4-avmuHO-2-[1- (2-bTOpPOeH3MI) - 1H-
MHIOA30J—3-Wj] —5-MeTuJI-6-0KCO—-6, 7T-nurunpo—5SH-nmppoJio [ 2, 3-

d] nnprMMIVH-5-1JI} QeHWJI) TpollaHoBad KMCJIOTa. B KoJaby, colepXallyk
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(S) —MeTHJI 3-(4-{4d-ammHO-2-[1- (2-pTOpPOeH3MI) ~1H-MHDa30J1-3-1J] —5-
MeTUJI-6—0KCO—6, /T-ourunpo-5S5H-nuppoJio [2, 3—-d] nupmuMmuomuH—5-
min}bennn) npornasoar (80 mr, 0,145 mmoje) B MeOH (5 mir), nobaBidaim
LiOH (35 wMr, 1,45 MMOJIB) B 1 ™I BOIH. IToJslydyaeMyl  CMeCh
IepeMellMBalM B TeudueHMe 16 u npu RT mOpexne, UYeM KOHIUeHTPUPORAJIU
in vacuo. OcTaTok pal3BOIMJM COJIgHOM kucjgoTtom (14,5 ~ia, 0,1 H),
TBEPIOE BEHNEeCTBO CcobupaliM I[IOCPeNCTBOM OQUIETPOBAHNMSA, [IPOMEBAJIM
BOOOM M CymImmMJIM 1in vacuo. 3aTeM OCTaTOK ouMmaaM IocpelcTBoM HPLC
c ofpameHHOM dasor (ACN/Boma ¢ wMomudpmuraropom 0,05% TFA) nius
TOT'O, YTOBH I[IOJIydaThb yKas3aHHOe B 3al'OJIOBKe CcoemOMHeHMe Ex-76B. 'H
AMP (400 MI'u, CDs;OD) o 8,63 (m, J=8,0 Iu, 1H), 7,76 (m, J=8,8 Iwu,
i4), 7,57 (mmw, J=8,0, 7,6 Iu, 1H), 7,45-7,28 (m, 6H), 7,22-7,11
(mMm, 3H), 5,92 (¢, 2H), 2,93 (v, J=7,2 T, 2H), 2,61 (7, J=7,2
Tu, 2H), 1,95 (¢, 3H); m/z=537 (M+1).

IIPVMEP 77B

(S)-3-(2-{4-amvmHO-5-MeTUJI-6-0KCO-2—-[1-(3,3,4,4,4-
neHTadpTopObyTUi) —1H-ntmpaszoJo [3, 4-b]lnupuonuu—-3-mi] -6, 7-ourmuopo-5H-
nuppoJio [2, 3-d] nupuMmmuomuH-5-mi} -1, 3-tuazoja—-4-ujia) -2, 2-

OVIMEeTUJIIIIPOIIaHOBaAd KUMCJIOTa

o]
H
F
F Fs
Cramuag A - (S)-zmma 4-aMMHO-5-MeTHJI-6-okco-2-(1-(3,3,4,4,4-

neHradTopdbyTmi) —1H-ntnpasogo [ 3, 4-b] nupunmuu-3-mj) -6, 7T-ourunpo-5S5H-

nvppoJio [ 2, 3-d] nupuvmnnonH-5S5-kapookcuiar. B cmecy I-A2 (1,0 o, 3,2
MMOJIB) m  I1-40B (1,16 1, 4,88 w™vmons) B THF (65 ™) mnpm RT
nobaBuganm TpusTWIamMuH (1,3 M, 9,76 MMmoJs) . IlolydaeMyln CMECh
HarpeBaJu HOpu 65°C B TeueHMe 16 u. PeaklMio oOXxXJjaxIalu OO RT wu

KOHLEHTPMPORaJIN in wvacuo OTJOCyXa. OcTaTok ouMmaljM IIOCPenCTBOM
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XpoMaToI'paduy Ha Ccuiukareje C MUCIOJb30BaHMeM MeOH:DCM (1-10%)
O0JA TOTO, UYTOOH I[OJIydaThb YKas3aHHOe B  3al0JIOBKe COeOMHEHUeE.
m/z=500 (M+1).

Crammusa B - (S)-4-aMmHO-5-MeTMJI-6-0KCO—-2-(1-(3,3,4,4,4-
neHradpTopdbyTmi) —1H-ntnupasoJgio [ 3, 4-b] nupunmuua-3-mi) -6, 7T-ourunpo-5SH-
nuppoJio [2, 3-d] nupuMnanH-5-KapboKkCcaMun] . B 3alasgHHaYy OpoBUpPKY,
CoIepxXallyo (S) —mTHI d-aMmHO-5-MeTMJI-6-0oKCco—-2—-(1-(3,3,4,4,4-
neHradpTopdbyTmi) —1H-ntmpasogio [ 3, 4-b] nupunmuua-3-mi) -6, /-ourunpo—5SH-
nuppoJio [2, 3—-d] nupuMUOMH-5S5-KapboKCUiaT (1,5 T, 3,00 MMOJIB ) ,
nodasiuanm amMmak (30 My, 3 H B MeOH) . IlogyuaeMyrw CMeChb HaTlpeBallu
npu 40°C B TeueHMe 16 u. Peakumio  oxJjlaxmajm OO RT 1z
KOHLUEHTpMpOBaJM 1n vacuo Jnocyxa. OCTaTOK OouMllajgM I[IOCPEICTBOM
XpoMaToTrpaduy Ha CHUIMKaTreJle C MCIHOoJIb30BaHmMeM MeOH:DCM (5%) nJ4
TOTO, UYTOBH [IOJYYaTh YKasaHHOe B 3al0OJIOBKe coeluMHeHMe. m/z=471
(M+1) .

Crammuga C - (S)-4-amvmHO-5-MeTMJI-6-0KCco-2-(1-(3,3,4,4,4-
neHTadpTopObyTni) —1H-nmpaszoJo [ 3, 4-b ] nupuonuua—-3-uj) -6, 7-ourmuopo-5H-
ouppoJio [ 2, 3—d] nupnMunouHa-5-kapboTrnoaMm1n. B kojby nomemann (S)-4-
aMMHO-b-MeTuJI-6-0kco-2-(1-(3,3,4,4,4-nneHradpTopdyTmi) —1H-
nvpasoJio [ 3, 4-b ]l nupnuomuH-3-ui) -6, 7-ourungpo-5SH-nupposo [2, 3-

d] nupuMmnaouH-5-kapbokcamung (1,1 1, 2,34 MMOJB), peakTMB JloyccoHa

(1,1 o, 2,81 mMoJk) M ToJyoJsq (67 mi) . IllojdydaeMy® CMeCh HaT'peBaJu
npu 80°C B Teuenme 16 u. Peaklyuio TacCWIM IIOCPEIOCTBOM mHOOaBJIEHUS

BOIOH. Hacem. NaHCO;, »KCTparMpoBaJM C MCHOJb30BaHueM EtOAc (3x).
OpraHMUYeCcKUM CJIOM TIPOMHBAJIM COJIEBHM pPaCTBOPOM, CymuaM  Han
BesBonH. Na,S0, M OUILTpoBalIM. dMILTPAT KOHIEHTPHPOBaJM 1in vacuo.
OcTaTok OUMIaJIn [IOCPEenCTBOM KOJIOHOUHOM’ XpoMaTorpadum Ha
CUJIMKarejle C MCIOJIb30BaHMeM MeOH:DCM (5%) oJjia  Toro, YTOOH
[IoJIydaThk yKasaHHOe B 3arloJIOBKe coelMHeHMe. m/z=487 (M+1).

Crammusa D - (S) —2THI 3-(2- (4-aMMHO-5-MeTUJI-6—-0KCO—2- (1-
(3,3,4,4,4-nntenradpTopdbyTnn) -1H-nnpaz3oio [3, 4-b] nupuanu-3-mi) -6, 7-
ourmunpo-5SH-ntmppoJio [ 2, 3—-d] IMPpUMUIOVH-5-WJI) TMa30J1—-4-mJj1) -2, 2-—
OVMETUJIIIPOIIaHOAT . 3alagHHyKn IOIpoOMpPKY, colepxamyn (S)-4-aMmMHO-5-
MeTuJI-6-okco-2-(1-(3,3,4,4,4-neHradpTopbyTmi) —-1H-tmpaszsojso [3, 4—-

blouprouua-3-wmi) -6, 7-ourunpo-5SH-nunppoJsio [ 2, 3—d] mupuMmuOnH—-5-
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kapboTuoamun (60 wMr, 0,123 MMOJB) M 3T 5-0poM-2, 2-IMMeTuJI-4-

okconeHTaHoaTr (48,9 wmr, 0,185 mmons) B EtOH (1,2 M), HaTpeBalu

npu g80°C B TeueHNe 16 u. Peakumio  oxJjlaxmaju OO RT 1z
KOHUEHTPpMPpOBaJIM 1n vacuo nocyxa. OCTaTOK OuMmajM I[IOCPEICTBOM
XpoMaTorpadpum Ha cuImkarese C MCIIOJIb30BaHMeEM (ELOAC:EtOH
3:1) :rexkcaHa OJ4g TOTO, UYTOOH IIOJYyYaTh YKa3aHHOe B 3aroJIOBKe
coemMHeHre. m/z=639 (M+1).

Crammusa E - (S)-3-(2-{4-aMmHO-5-MeTMJI-6-0KCO—-2- (1-

(3,3,4,4,4-terradpTopdbyTri) - 1H-nupas3oio [3, 4-b] nupuamuu-3-wmi) -6, 7-
ourunpo-5SH-nmppoJio [ 2, 3—d] IUMpUMUOVH-5-UJI} TMa30J1—4-1uj1) -2, 2-—
OMMETHUIINIPOIIaHOBAag KHUCJOTa. B KoJby noMemanau (S)-sTuin 33— (2-(4-
aMMHO-5-MeTuJI-6-okco-2-(1-(3,3,4, 4, 4-nnedradpTopbyTmi) —-1H-
nupasoJio [ 3, 4-b ]l nupunomu-3-mi) -6, 7T-gurnopo-5SH-nupposio [2, 3-
d] mupuMUIOMH-5-1J1) TMa3oJ-4-wui) -2, 2-guMeTuinponasdoar (130 wmr, 0,12
MMOJIB) , LiOH (29 mMr, 1,22 MMOJIL), IMOkKcaH (2,2 M) u Bomy (2,2
M) . IoJlydaeMylo CMecCh IepeMemuBagu Hnpu 60°C B TeueHue 16 u.
Peakumio oxJaxmaly no RT, KOHII. 1in vacuo 3aTeM pazBommimu B EtOAc
M BoIme M »JofaBJiaJM VYKCYCHYIL Kucjgory (84 wmrj, 1,46 MMOJIB) .
IToJy4daeMet pracTBop BSKCTPaIrnpoBalin c MCIIOJIb30BaHMeM EtOAc.
OpraHMUyeCcKuM CJIOM TIPOMHBAJIM  COJIEBHM pPaCTBOPOM, CymuJaM  Han
BezBomH. MgSO,; M OUILTPOBaNM. OMUILTPAT KOHIUEHTPUMPOBAJM 1in vacuo.
OcTaTok oumInaJIn [IOCPenCTBOM KOJIOHOUHOM XpoMaTorpadun Ha
CuMkKarejie C McIoJb30oBaHMeM (EtOAc:EtOH 3:1):rekcaHa »OJas ToTo,
YTOBH I[IOJIYYaTh VYKasz3aHHOe B 2al0JIOBKe CcoelMHeHMe Ex-77B. 1H aAMP
(400 MI'i, DMSO-d¢) & 12,23 (¢, 1H), 11,45 (¢, 1H), 9,02 (&om,
J=8,1, 1,7 Iu, 1H), 8,63 (omn, J=4,5, 1,6 TIu, 1H), 7,37 (@&,
J=8,1, 4,5 Tu, 1H), 7,24 (c, 1H), 6,96 (c, 2H), 4,87 (T, J=6,8
Tu, 2H), 3,06-2,85 (M, 4H), 1,80 (¢, 3H), 1,08 (c, 6H); m/z=611
(M+1) .

[IPVMEP 78A

(2-{4-ammuOo-5-MeTHMI-6-0KCO-2-[1-(3,3,4,4,4-nnteHTadTOPOYTUII) —
1H-mimpaszoisio [ 3, 4-b ]l mnupnomuua-3-ui] -6, 7-ourunpo—-5SH-nupposio [2, 3-

d] nnpMnuaonH-5-mi} -1, 3-Tnazo-4-mi) YKCyCHasa KUcJoTa
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o]
OH
S
NH, N
= " o
\/k N/H
F
F Fy

(2-{4-amuuHO-5-MeTMII-6-0KCO—-2-[1-(3,3,4,4,4-n1eHTadTOPOYTUII) —
1H-nimpaszodio [ 3, 4-b ]l nupnomuua-3-ui] -6, 7-ournnpo-SH-nupposio [2, 3-

d] nnpnMuoyH-5-ui} -1, 3-Trnasoji—-4-1Jl) YKCYCHYIO KUCJIOTY roJiydaJiu,
MCIIOJIb3Y A IIO CYHEeCTBY Te Xe IIPpOoLelypH, KOTOPHE OIMCAaHH B IIpUMepe
77, wUcCHoJdb3ysa palemMmueckoe I1-30 B KaueCTBEe MCXOOHOTO MaTepuaJa,
yToOH IIOJIYYUAaTh pPaleMUueckuM STuil  4-aMUMHO-5-MeTuJI-6-0KCco-2- (1-
(3,3,4,4,4-nterradpTopdyTmi) —1H-upaszoso [ 3, 4-b] nupnomua-3-ui) -6, 7-
ouTunpo-5SH-nupposio [2, 3-d] nupuMmunoruH-5-kapOokcuiar.

Cragua A - os1tua 4-aMmHO-5-MeTHJI-6-okco-2-(1-(3,3,4,4,4-
neHTadTopOyTMI) —1H-ntvpaszoto [ 3, 4-b]nupunouua—-3-ui) -6, 7-ourmuopo-5H-
nuppoJio [2, 3-d] nupuMuAMH-5-KapOOKCUIIAT. B koJjby nomemasgu I1-A2
(1,0 », 3,2 mmvmoJym), I-30 (0,85 r©, 3,6 MMOJIL), OuMKapOOHAT KaJIMUA

(390 w1, 3,92 MMOJB) nm t-BuOH (100 ). IToslydaeMyl CMeChb

HarpeBaJu nOpu 70°C B TeueHMe 8 u. Peakluuo oxJjaxmajguM Ko RT u

Tacuim [IOCPEenCTBOM noGaBJIeHU A BOJIHI. [ToJTyYaeMb pacTBOp

SKCTPpalrMpoBaliM C MCIoJIb30BaHMeM ETLOAC (3X) M oOpT'aHMUYeCKUE CJIOU
O0BEeIVHANM, CyIMJIM Han 606e3BOOH. Na,S0,, OouiIbTporaliM MM OUIBTPAT
KOHILUEHTPUPOBaJM 1n vacuo Jgocyxa. OCTaToOK ouMmaJM I[IOCPedCTBOM
XpoMaToIpaduy Ha Ccuiukareje C MUCIOJIbB30BaHMeM MeOH:DCM (1-10%)
0JIg TOTO, 4YTOOH [IOJIydaThb yKa3aHHOe B 3al'OJIOBKe COeOMHeHMe.

PalueMrueCcKum Me THJI 2-(2-{4-aMmHO-5-MeTMJI-6-0KCO—-2— (1-
(3,3,4,4,4-nerradpTopdbyTnn) -1H-nnpaz3oio [3, 4-b] nupuamnu-3-mi) -6, 7-
ourmopo-5S5H-niuppoJio [ 2, 3—-d] IMpuMUIOIVH-5-WJI } TMa30Ji—4-1JI) auerarT
oJiydajl, KaK OIIMCaHO Ha cTamuM B m C miudg Ex-77B, MCHOOJB3YS 2TUII
4d-aMmMHO-5-MeTuJI-6-0oKco-2-(1-(3,3,4,4,4-nedradpTopbyTmi) —1H-
nrpasoJio [ 3, 4-b ]l nnpnouua-3-wui) -6, 7-ourunpo-5SH-nupposio [2, 3-

d] mupuMUIOINH-5-KapOOoKCUJIaT B KadeCTBe MCXOIOHOI'O MaTepuaja.
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Crammsa D. Pauevmueckudt MeTus 2- (2-{4-aMMHO-5-MeTHJI-6-0KCO-
2-(1-(3,3,4,4,4-nnterradpTopdbyTmi) —1H-nupaszoJo [ 3, 4-b] nupuamH—3-1JI) —
6, T-ournnpo-5SH-nuppoJso [2, 3—-d] nupuMuanH-5-1J } TMa30JI-4-1JI) alleTaT
paspemanaM C MCIOJbL30BaHMeM xupajbHoi SFC (CHIRALPAK® AD-H) @Ons
TOT'O, UYTOOH IIOJIydYaTb WM30MephH A (OoJjiee OHCTPOe »BJIOMPOBaHMe) U B
(DoJlee MenJIeHHOe 2JIOMpOBaHMe) . 3aTeM M30Mep A TI'MIPOJM30BaJiM C
MCIIOJIL30BAaHMEM paHee ONMCAaHHEIX YCJOoBMM (cTamua E gna Ex-77B) nonuga
TOTO, UYTOOH IoJydYaTb Ex-78A. H AMP (300 MI'hu, DMSO-dg) & 10,45
(ymnp. ¢, 1H), 11,43 (¢, 1H), 9,04 (gm, J=8,1, 1,5 T'u, 1H), 8,64
(pm, J=4,5, 1,5 Iu, 1H), 7,45 (c, 1H), 7,38 (mm, J=8,1, 4,5 Tu,
1H), 6,94 (ymwup. c, 2H), 4,88 (v, J=6,6 I'u, 2H), 3,73 (c, 1H),
3,4-2,91 (M, 2H); 1,84 (c, 3H); m/z=569 (M+1).

Vcrionb3yd IO CylleCTBY Te Xe I[IPpOolelyphl, KOTOPHE OIMCAHE B
npuMepax 77B m 78A, ©Dojydasu Clenyplie CcoeIMHeHMA B Tabiuue 10.
XUpaJIbHOCThb coemmHeHuM B Tabjauue 15 4dBjdgeTcsa  pe3yJibTaTOM
JMICIIOJIb30BaHUA XUPaJILHOTO IIPOMEXYTOUHOT'O COenVHEeHNA u/man
pasnesyieHua M30MepOoB, KOTOPOe BHIIOJHAIM Ha cTamguu D miam E.

Tabamuiia 15

Ex. [Tpowm. Cramusa D CrpykTypa/ HasBaHue
coen. BpomMkeToOH m/z (M+1)
SM/Cranus
XUPAaJIbHOTO
paspelleHUs

/KoJsioHKka

79B I-40B/ 9 [9) (S)-3-(2-{4-

BKVJ7<Ajroa
XUpaJibHOe s aMMHO—5—Me TUJII—
p NH, \\\ H

IIpOM. o~ 6-okco—-2-[1-

— N7 °
coen. L) IN/ (3,3,4,4,4-

H
,L neHTabTopOy TMUIL
) —1H-
F. nupasoJyo[3, 4-
F” cF
3 bl oupruonua-3-
611

uin] -6, 7-
ourunpo—-5S5H—
nuppoJo[2, 3-
d] nuprMuOnH-5-
mint-1,3-

THAa30JI-4-1J1) —
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3_
MeTMH@yTaHOBaH

KMCJIOTa

80BA

I_
40B/cramus
D/AD

OH

(58)-2-(2-{-4-
aMMHO—5-MeTHJII—
6-okco—-2-[1-
(3,3,4,4,4-
neHTadpTopBy THUII
)—1H-
nupasoJyo[3, 4-
bl ouprona-3-
uin]-6,7-
ourunpo—5SH-
nupposo[2, 3-
d] nupuMuOnH-5-
muin}-1,3-
THasoJy—4-

WJI1) UMKJIONPOIaH
KapB®oHOBaSA

Kucjiora

81B

I-40B/
XnpaJsibHOe
poM.

coen.

B\Jﬂ\EZIpm

(8)-1-[(2-{4~-
aMMHO—5—-Me T~
6-okco—-2-[1-
(3,3,4,4,4-
neHTadbTopBY TUII
)—-1H-
nupasoJo[3, 4-
bl noupuonu-3-
uin]-6,7-
ouruapo-5SH—
nuppoJo[2, 3-
d] nupuMuanH-5-
mint-1,3-
THasoJa—4-

JI) MeTIJI | HMKJIIO
IponaHKapBOoHOB

ad KHMcCJioTa
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82B

I-40B/
XMpaJibHOE
IpOM.

coern.

&\v/l\//\l/OMe

583

(S)-3-(2-{4-
aMMHO—5-MeTHJII—
6-okco—-2-[1-
(3,3,4,4,4-
neHTadpTopBy THUII
)—1H-
nupasoso[3,4-
bl oupruona-3-
uin]—-6,7-
ourunpo—5SH—
nuppoJo[2, 3-
d] nupuMuOnH-5-
unt-1,3-
THasoJ—4-

WJl1) IpoaHoBasa

Kucjiora

83B

I-40B/
XMpaJibHOe

IIpoM coen.

r

(8)-(2-{4~-
aMMHO—5-Me T~
6-okco-2-[1-
(3,3,4,4,4-
neHTadToOpPBY TMUII
)—-1H-
nupasoJo[3, 4-
bl oupnonu-3-
uin]-6,7-
ouruapo-5S5H—
nuppoJio[2, 3-
d] nupumMuonH-5-
i} -4-MeTmii—
1,3-Tmazon—5-
MJI) yKCycHasda

KHMCJIoTa

84A

I_
30/cramus
E/AD

629

Fs

3-(2-{4-amMmHO-
2-[5-dTop-1-
(3,3,4,4,4-
neHTabTopOy TMUIL
)—1H-
nupasoJyo[3, 4-
bl oupruona-3-
i) -5-mMeTmi-6-
okco—6, 7-

ouruapo—-5SH-
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nouppoJo[2, 3-
d] nuprMuonH-5-
mint-1,3-
TMasoJa-4-wmi) -
2,2-

OyMe TUJIIIPOIIaHO

Bad KMCJIOTa

85A

I_
30/cramus
D/IA

BKVJK;XS(OQ

579

3-(2-{4-amMmHO-
2-[5-dTop—-1-
(3,3,3-
TpUdTOPNPONINII)
—1H-
nupasoJo[3, 4-
bl ouprnona-3-
i) -5-MeTmia—-6-
oKCo—-6, 7—
ourmuapo-5H-
nuppoJio[2,3-
d] nupumMunomuH-5-
muin}-1,3-
Trasoa—4-mi) -
2,2-

OVIME TUJIIIPOIIaHO

Bad KMCJIOTa

86A

I_
30/cramus
D/IA

521

3-{2-[4-aMMHO-
2—-(1-ByTmia-1H-
nupasoJo[3, 4-
bl noupuonu-3-
i) -5-MeTmi-6-
oKCco—-6, 7-
ouruapo-5S5H—
nuppoJo[2, 3-
d] nupuMuanH-5-
min]-1,3-
THMasoa—4-mi} -
2,2-

OVIME TUJIIPOIIaHO

Bad KMCJIOTa
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87B

I-40B/
XMpaJibHOE
IpOM.

coern.

BQ\,JL\;><H/OME

Fs

575

(S)-3-(2-{4-
aMMHO—5-MeTHJII—
6-okco—-2-[1-
(4,4,4-
TpudTOPBOY TMUIL) —
1H-
nupasoso[3,4-
bl oupruona-3-
uin]—-6,7-
ourunpo—5SH—
nuppoJo[2, 3-
d] nupuMuOnH-5-
unt-1,3-
THal0JI—4-1J1) —
2,2-

OyMe TUJINPOIIaHO

Basd KMUCJIOTa

88B

I-40B/
XMpaJibHOEe
[IpoM.

coen.

&\\/j\V/A\H/OMe

(8)-3-(2-{4-
aMMHO—5-Me T~
6-okco—-2-[1-
(4,4,4-
TpudTOPBY TUII) —
1H-
nupasoJo[3, 4-
bl noupnonu-3-
uin]-6,7-
ourunpo-5SH—
nuppoJo[2, 3-
d] nupuMuanH-5-
mnt-1,3-
THasoa—4-

WUJ1) IpollaHoOBasg

KHMCJIOTa

89B

I-40B/
XMpaJyibHOE
IpOM.

coen.

Bu\/JL\)&(H,OMe

Fa

609

(S)-3-(2-{4-
aMMHO—2-[6—
xjop—-1-(4,4,4-
TpudTOPBY TMUIL) —
1H-
nupasoyo[3, 4-
bl oupruona-3-
ni] —-5-MeTuia—6-

okco—6, 7-
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ourunpo—-5SH—
nuppoJo[2, 3-
d] nuprMuOnH-5-
min}t-1,3-
THa30JI—4-1J1) —
2,2-

OyMe TUJIIPOIIaHO

BaAd KIMCJIOTa

90B

I-40B/
XMpaJsibHOE
IpoOM.

coern.

573

(S)-3-(2-{4-
aMmMHO—-2-[1-(2-
bTopBeHsMII) —
1H-
nupasoJo[3, 4-
bl ouprnona-3-
i) -5-MeTmia—-6-
oKCo—-6, 7—
ourmuapo-5H-
nuppoJio[2,3-
d] nupumMunomuH-5-
muin}-1,3-
Trasoa—4-mi) -
2,2-

OVIME TUJIIIPOIIaHO

Bad KMCJIOTa

91B

I-40B/
XMpaJsibHOe
[IpOM.

coen.

Br\)l\><g/onne

(S)-3-(2-{4-
amMmMHO-2-[5-
drop-1-(2-
bropBeHsMIT) —
1H-
nupasoJo (3, 4-
bl oupuonua-3-
] -5-mMeTmi-6-
okco—-6, 7-
ouruapo-5SH—
nuppoJo[2, 3-
d] nupuMuanH-5-
mint-1,3-
TMasoa-4-mi) -
2,2-

OVIME TUJIIIPOIIaHO

Bad KMCJIOTa
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92B

I-40B/
XMpaJibHOE
IpOM.

coern.

&\/L‘><IDB

Fs

644

(S)-3-(2-{4-
aMMHO—-2- [ 6—
xjop—1-
(3,3,4,4,4-
neHTadpTopBy THUII
) —1H-MHOa30JI—
3-ua] -5-MeTuni-
6-okco—-6,7-
ourmunpo—5SH-
nuppoJo[2, 3-
d] nupuMuOnH-5-
uint-1,3-
THMasoa-4-mi) -
2,2-

OyMe TUJINPOIIaHO

Basd KMUCJIOTa

93A

I_
30/cramgusa
D/IA

(o) OEt

Br

664

3-(2-{4-amMmHO—
2-[6-xjop-1-
(3,3,4,4,4-
neHTadpTOPOY TUI
) —1H-MHIas30JI—
3-mi] -5-MeTuI-
6-okco—-6, 7-
ouruapo-5SH—
nuppoJo[2, 3-
d] nupumMuanH-5-
minl-1,3-
THasoa—4-

1J1) BeH30MHada

KHMCJIoTa

94B

I_
30/cramus
D/AS

Et
Br

4—-(2-{4-aMMHO-
2-[6-xJyop-1-
(3,3,4,4,4-
neHTabTopOy TMUIL
) —1H-MHODas30JI—
3-ua] -5-MeTuni-
6-okco—-6,7-
ourunpo—-5SH—
nuppoJo[2, 3-
d] nuprMuOnH-5-
i} -5-mMeTmi—

1,3-Tazon—4-
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1J1) BeH30MHasa

KMCJIOTa

95B I-40B/
XMpaJibHOE
[IpoOM.

coern.

Br\WOMe

606

(S)-3-(2-{4-
aMMHO—2-[6—
xjop—-1-(2-
bTopBeHsMII) —
lH-umupgasoyn—-3-
i) -5-MeTmi—-6-
oKCco—-6, 7-
ourunpo—5SH-
nuppoJo[2, 3-
d] nupuMuOnH-5-
unt-1,3-
THal0JI—4-1J1) —
2,2-

OyMe TUJINPOIIaHO

Basd KMUCJIOTa

96B I-41B/
XMpaJibHOEe
[IpoM.

coen.

BKV)kV&%IOE

619

OH

STN

3-(2-{4-amMmHO—
S5-UMKJIIONPONINII—
2-[5-dTop-1-
(4,4,4-
TpudTOPBY TUII) —
1H-
nupasoJo[3, 4-
bl oupnonu-3-
M) -6—-0oKCo-

6, 7T-ouruopo-
5H-
nuppoJo[2, 3-
d] nupuMuanH-5-
MJI} THMa30JI—4—
i) —2,2-

OVIME TUJIIIPOIIaHO

Bad KMCJIOTa

[IPVMMEP 97B

(S)-3-(2-{4-amMmHO-5-MeTMJI-6-0KCO—-2-[1-(3,3,4,4,4-

neHTadpTOopOy ™M) —1H-ntvpaszoio [ 3, 4-b]lnupunmuu—-3-mi] -6, 7-ourmuopo-5H-

nuppoJio [2, 3-d] nupuMuanH-5-mi} -1, 3—-tnazojg—-4-myi) ~-N-TMOpOKCU—2, 2—

OVIMEeTVJIIIIPOIIaHaMM IO




O
HN—OH
F
Fs
Komdy, comepxamymn opuMep 77B (80 MT, 0,13 MMOJIB ) ,

TpusTUIaMmuHE (53 wMr, 0,52 wMMmoJgs), 1-[0uc (OMMeTHMJIIaMMHO)METUJIeH] -
1H-1, 2, 3-Tmpuaszoio [4, 5-b] nupunmuun 3-okcunrekcadpropdpocharT (100
mr, 0,26 MmMmoyib) B DMF (5 M), HepeMemmBaiIM B TedeHue 10 MMH OpU

RT mnpexne, dYeM »D0O0aBJIAIM XJIOPUI IMIpPOKCHUIIaMMoHuA (18 wmr, 0,26

MMOJIb) . [loJlydyaeMyld CMECh IIepeMellMBaJM B TedeHme 1 u npm RT,
3aTeM KOHILEHTPUPOBAJIA in vacuo mocyxa. OcTaTok oumIaIn
[IOCPEnCTBOM KOJIOHOUHOM XpoMaTorpadum Ha cuiMrareje C
MCIIOJbE30BaHMeM MeOH:DCM (2-4%), 3aTeM IHocpencTBoM  HPLC c

obpameHHor odasor (ACN/Boma ¢ wMomubomkaTopoMm 0, 05% NHZHCOs) 1nid
TOTO, UYTOBH I[IOJYy4YaTh yKasaHHOEe B 3aloJIoOBKe coeIMHeHMe Ex-97B. H
sAMP (300 MI'u, CDsOD) & 9,00 (mm, J=1,5, 8,1 TIu, 1H), 8,58 (&mm,
J=1,5, 4,5 I'n, 1H), 7,32 (mm, J=4,5, 8,1 I, 1H), 7,12 (c, 1H),
4,91 (v, J=7,2 Tw, 2H), 3,11-2,82 (m, 4H), 1,83 (¢, 3H), 1,18
(c, 3H), 1,14 (c, 3H); m/z=626 (M+1).
[IPVMEP 98A
[b-{4-ammHO-2-[6-xJI0P-1-(3,3,4,4,4-1terHTadpTopdbyTHi) - 1H-
MHIOAa30JI-3-WJl] —5-MeTuJI-6—-0KCO—-6, 7T-nurunpo—-5SH-nmppoJio [ 2, 3-
d] nnpyMuonH-5-mia}-2-okco-1, 3, 4-okcanmuas3oii—3 (2H) —mi] ykcycHasd

KHMCJIOTa
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Crammuga A - DTUJI d-aMmHO-2- (6-xJlop—-1-(3,3,4,4,4-
neHradpTopdyTmi) —1H-MHIDa30J1-3-UJI) —5—MeTUJI-6—-0KCOo—6, /—-ourunpo—-5SH-
OVppoJio [ 2, 3-d] nupuMnorH-5-KapOOKCHUJIaT I[IOJydasi C MCIOJb30BaHMeEM
YCJIOBUM, CXOXMX C TeMu, KOTOpPHEe OIMCAaHE IJid CHHTe3a 5STuil 4-
aMMHO-5-MeTuJI-6-okco-2-(1-(3,3,4, 4, 4-nnedradpTopbyTmi) —-1H-
nupasoJio [ 3, 4-b ]l nupunomua-3-mi) -6, 7-ournopo-5SH-nupposio [2, 3-

d] nupuMnanH-5-kapOokcuiaTa, ucnogbsya I-Al m I-30 B KauecCcTee
MCXOOHOT'O MaTepuala.

Cranus B - 4-ammHO-2- (6-xJ0p-1-(3,3,4,4,4-1eHTadTOpOYyTIUII) —
1H-mHODas0J-3-1i) —5-MeTuji-6-okco-6, 7-ourunpo-5SH-nuppoJto [2, 3-

d] nupuMnaouH-5-kapborunpas3un. Kojaby, comepxamyion 2T 4-aMuMHO-2-—
(6-xJyop-1-(3,3,4,4,4-ntedradpTopdyTmi) - 1H-MHOa30JI-3-WJI) —5—-MeT1JI- 6—

OKCO-6, 7T-murunpo-5SH-nuppoJio [ 2, 3-d] IMpMUIVH-5-KapOOoKCUIIAT (900
M, 1,69 MMmMoJIB) M I'MOpaT I'MIpasuHa (863 mr, 16,89 MmMoJk) B MeOH
(10 mJ1), HOepeMemrBaJM B TedeHue 2 u npu 70°C. TeBepmoe BeleCTBO
cobupalir IOCPEeNCTBOM OMIBTPOBaAHMA IJIA TOTO, UYTOOH IIOJydYaTh
YKa3aHHOe B 3al0JIOBKe COeIOMHEHMe, KOTOpOe MCIIOJNbL30BajiM Ha CTaluu
C Bes OUMCTKHU.

Crammug C - 5-(4-ammuo-2- (6—-xJjop-1-(3,3,4,4,4-
neHradTopdbyTmi) —1H-MHDaz30J1-3-1JjI) —5—-MeTuJI-6—-0KCco—-6, /T—-nurunpo-5S5H-
nuppoJio [2, 3-d] nupuMmmunomuua-5-mi) -1, 3, 4—-okcanmuaszoJ—2 (3H) —oH. Komndy,
comepxamyn d-aMmHO-2- (6-xJ0p—-1-(3, 3,4, 4, 4-nednradpTopbyTmi) —1H-

MHIOAa30JI—3-WJl) —5-MeTuJI-6—-0KCO—-6, 7T-nurunpo—-5SH-nmppoJio [ 2, 3-

d] nnpMnIH-5-kapboTruapa3n (400 MI', 0,77 MMOJIb ) " N, N'-
KapOOHWIJIOUMUTA 30JI (375 w™Mr, 2,31 MMOJIb) B DCM (25 ™),
[IepeMelBajin B TeueHMe 2 q pu RT. I[onmyyaeMyn CcMecChb

KOHLEHTPMPORaJIN in vacuo. OcCTaToOK ouMmalu IIOCpelCTBOM KOJIOHOUHOM
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XpoMaTorpadumM Ha CuIMKareJje C MCIoJIb30BaHuMeM MeOH:DCM (2-4%) nmJs
TOTO, UYTOOH IIOJIydaThb yKas3aHHOEe B 3al0JIOBKE COeIMHEeHME.

Crammusa D - 3TUII 2= (5-(4-ammHO-2- (6-xJI0p—-1-(3,3,4,4,4-
neHradpTopdyTmi) —1H-MHDa30J1-3-1JI) —5—-MeTuJI-6—-0KCco—-6, /T—-nurunpo—-5S5H-
nuppoJio [2, 3-d] nupuMuOnH-5-1mj1) —2-okco-1, 3, 4-okcanma3oJ-3 (2H) -

MJI) aleTar. B KoJIfY, comepxamymn 5-(4-ammHO-2- (6—-xJ0P-1-
(3,3,4,4,4-terradpTopdbyTri) - 1H-UMHOa30JI-3-WJI) —5—-MeTUJI-6-0KC0O—6, 7—

ourunpo-5SH-nmppoJio [ 2, 3—d] nupmuMmaomH—-5-ui1) -1, 3, 4—okcanmua3oJ—-2 (3H) -
oH (150 mr, 0,28 MMmoOJIB) M KapboHaT kagma (19 mr, 0,14 mMMOJB) B

DME (20 mj), opu -20°C pobarasanau sTuia 2-6pomauerar (41,5 mr, 0,25

MMOJIL) ¥ CMeChb IIepeMellMBaJM B TeueHMe 5 u npu -20°C. Peakumo
KOHIEeHTPUPORaJM 1nh vacuo gocyxa. OCTaTOK OouMma M [IOCPEedCTBOM
XpoMaToTrpadmnu Ha CuIMKareje C MCIOoJb30BaHMeM MeOH:DCM (2-10%)
OoJsa TOTo, UYTOOH IIOJYyYaTh YKa3aHHBEM B 3al0JIOBKe palleMUueCcKUn

IIPOOYKT. PalleMrueCcKUM MaTepnall raspemalin C VCIIOJIE 3OBaHMeEM

xupaJibHOM SFC (koJoHka CHIRALCEL® OD-H) 1njs Toro, UYTOOH MOJIYYaTh
nsoMep A (BoJjiee OHCTPOE BJIOMPOBaHMe) U U30Mep B (Dojiee MenJjieHHOE
2JIOVPOoBaHMue) .

Cranmusa E - [5-{4-avmmHO-2-[6-xJIOP-1-(3,3,4,4,4-
neHradpTopdyTmi) —1H-uHOa30J1-3-MjI] —5-MeTuJI-6-0KCco-6, 7T-ourunpo-5S5H-
nuppoJio [2, 3-d] nupuMuanH-5-mj}-2-okco-1, 3, 4-okcamgmua3oJ-3 (2H) -

W] YKCyCHasa KUCJIoTa. B koJby, colepxallyln M3oMep A sTuia 2- (5-(4-
aMmMHO-2- (6-xJop—-1-(3, 3,4, 4, 4-neHradTopdyTmi) - 1H-MHmaz3o1-3-mJj) —5-
MeTUJI-6—0KCO—6, 7T-ourunpo-5H-nupposio [2, 3-d] IMpUMUOVH—5-1JI) —2—
okco-1,3,4-okcamnazoi—-3 (2H) -ui) auerara (25 wmr, 0,04 ™MMOJIB), B
THF (3 w1) poBaBjgsiam LiOH (2,9 wmr, 0,12 wmMosis) B Bome (1 wiI).
MolyyaeMyl CMeChb IIepeMemMBaJiM B TedeHMe 2 U nOpu RT Opexne, uYeMm
KOHIEHTPpUPOBaJM 1in vacuo. OCTaTOK pPa3BOOAWMIIM COJISHOM KUCJIOTOU
(0,1 H, 1,1 M) , TBepOoe BEIECTBO cobupaiu IOCPEenCcTBOM
duIrTPOBaHUA, M[IPOMHEBAJM BONOV ¥ CYMWMIM I[IO0I BaKyyMOM IJS TOTO,
yTOBL IIOJIyYaTh YKas3aHHHNM B 3arojloBke OponykT Ex-98A. 'H SAMP (300
MI'i, CDsOD) & 8,64 (m, J=8,4 Tu, 1H), 7,72 (m, J=1,2 Twu, 1H),
7,24 (@mm, J=1,8, 8,7 Tu, 1H), 4,80-4,74 (M, 2H), 4,27 (c, 2H),
3,06-2,83 (M, 2H), 1,82 (c, 3H); m/z=603 (M+1).

[IPVMEP 99B
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2-[5-{4-ammHo-2-[6-xJop—-1-(3,3,4,4,4-nneHradTopbyTIi) —1H-
MHIOAa30JI—-3-Wl] —5-MeTuJI-6—-0KCO—6, /T-nurunpo—5SH-nuppoJio [ 2, 3-
d] nnpmMuovH-5-ui}-2-okco-1, 3, 4-okcanmuasoii—3 (2H) —mi] -2-
MeTUJINIPOIlIaHOBasa KMUCJIOTa
@)
A
=N (o}

N7~ H
Cl | 0]

NH,

YkazaHHOe B 3aloJIOBKe COeOMHEHMe IIoJiydaliM, MCIOJb3ysa IIO
CylLleCTBY Te Xe IIpOoLUelypPH, KOTOpPEE ONIMCaHH B IHOpuMepe 98A,
WCIOJNIE3YA MeTMJI 2-0pOoM—2-MeTWJIIIPpOollaHoaT B KaudecCTBe MCXOOHOTO
MaTepuasa. PalneMudeCKum Ex-99 paspemaiimu c VICIIOJIb30BaHKEM
xupaJibHOM SFC (koJjyioHka Kromasil (R,R) WHELK-01 5/100) mns Toro,
UTOOH IIOJyYaTh M30MephH Ex-99A (BoJjiee OBCTpOe »JOMPOBaHMe) U Ex-
99B (boJiee  MeOJIeHHOE  BJIOMPOBaHUE) YKa3aHHOTO B 3aT'0JIOBKE
coenuHeHus. *H AMP (300 MI'n, CD;OD) & 8,68 (m, J=8,7 Iwu, 1H),
7,7¢% (m, J=1,5 Tu, 1H), 7,29 (gm, J=1,5, 8,7 TI'u, 1H), 4,95-4,80
(m, 2H), 3,11-2,86 (m, 2H), 1,86 (c, 3H), 1,75 (¢, 3H), 1,74 (c,
3H); m/z=631 (M+1).

I[IPVMEP 100B

(S)-(3-(4-{4d-ammHO-2-[1- (2-pTOopOeH3MI) - 1H-ntnpazojyo[3, 4-
bloupmonua-3-mi] -5-MeTuJI-6-0KCO—-6, 7T-ournnpo-5SH-nuppoJjo [2, 3-

d] nnpMMIVH-5-1JI} eHWII) IPOIIaHOoWJI ) TJIMIIVH
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Crammusa A - (S) —TpeT-0yTHUII (3-(4-{4-ammHO-2-[1-(2-

dTopbensun) —-1H-nupaszojo [ 3, 4-b] nupuamuua-3-uin] -5-MeTuji-6-oKco-6, 7-
ourunpo-5SH-nuppoJio [2, 3-d] nupuMmuonH-5-
Wi} QEeHWII) IPOIaHOWJI) TJIMIMHaT. B koJby, comepxamyo Ex-21B (20 wr,
0,037 wmose) m O- (Benzorpmaszoj—-l-wuia)-N,N,N’,N’'-TeTpaMe TUIIYPOHUSA
TerpadpTopbopar (12,19 wmr, 0,04 wmvosns) B DMEF (300 wmry), npm RT
nofaBJygaau TpusTHUIaMMH (52 wMkJj, 0,37 wMMoJb). 3BaTeM pofaBidasu
TUOPOXJIOPUI CJIOXHOTO TpeT-O0YyTUIIOBOTO »dupa rimuumHa (18 Mr, 0,112
MMOJIB ) . IloJIydaeMyl CMechb IHepeMemmBaau 20 wmH nopu RT. JleTyume
BelleCcTBa YIajdaJM 1n vacuo ¥ 3aTeM »Do0aBJAJIM BOOY, W TBeploe
BemeCcTBO CofMpalM ¥ CYmIMIM TI[I0I BaKyyMOM. HeOuMmeHHHM MaTepuall
VCIIOJIE30BaJIM HEIOCPeOCTBEHHO Ha Clenyllel CTaluM.

Cramomusga B - (S)-(3-(4-(4d-ammHO-2- (1- (2-dpTOpPOeHz3MI) —1H-
oupasoJio [ 3, 4-b]l nupuaonH-3-MJj) —5-MeTuJI-6—-0KCo—-6, /T—-nurunpo-5SH-
nuppoJio [2, 3-d] nupuMuOMH-5-1J1) GeHWJI) IPONIaHOWMII) TJIMLIMH . K
HeouuleHHOMY MNPOAYKTY CO cTamuu A »nodaBjaaM TpUOTOPYKCYCHYIO
KucJjgoTry (250 wMkJ, 3,24 wmoydb) wm DCM (0,7 w™MJI), ¥ peakKUUBo
IepeMellMBaayM B TedeHMe 2 U 1npu RT. 3aTeM peakKUMOHHYK CMecCh
KOHIEHTPMPOBAaJIM 1n vacuo nocyxa. CMechb OMIBTPOBAJM M OUMIATM C
noMombio HPLC, 3amyckaeMoM IIO Macce, C oOpameHHOM ¢pas3on (ACN/Boma
c mMommopmkaTtopoMm 0,1% TFA) nasg Toro, dYTOOH IMOJy4daThb YKas3aHHOE B
3aT0JIOBKe coeIMHeHMe Ex-100B B BuIe coym TFA. H sAMP (500 M,
DMsSO-d¢) 6 9,06 (mm, J=8,0, 1,7 I'u, 1H), 8,65 (mm, J=4,5, 1,7 Tu,
1H), 8,15 (m, J=5,9 Tu, 1H), 7,43-7,31 (M, 2H), 7,23-7,10 (M,
7H), 6,55 (¢, 2H), 5,83 (c, 2H), 3,71 (m, J=5,8 Tu, 2H), 2,79
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(p, J=7,9 Tu, 2H), 2,41 (v, J=8,0 TITu, 2H), 1,77 (c, 3H);
m/z=595,3 (M+1).

Vcrionb3yd NOpolLelypy, CXOXylk C TOM, KOTopas oIMcaHa B Ex-
100B, cienymomue coenuMHeHUS B Tabauile 16 rnojydalju M3 KOMMEPUECKMX
VMCXOIHHX PeaKTHBOB WM COeOMHeHUM, M3BEeCTHHX U3 JIMTepaTypPH.
CJIOXHEIE METUJIOBHE D2QUPH IUIAIPOJIM30BaJIM C MCIOJb30BaHMEM YCJIOBUM C
TUIPOKCUIOM JIMTMA, KOTOPEE OIIMCaHB pPaHee.

Tabamia 16

Ex. | AMMH Ha | CTpyKkTypa HasBaHMe m/z
cragum A (M+1)
101 o o OH (S)-2-(3-(4-{4- 623
B \ﬁ/ﬁ\mBuHu e :j;j ammyHO-2-[1-(2-
NH, H bropBensmi) —-1H-
R nupasoso[3,4-
o bl oupnouu-3-mmn] -5-
H MeTuJI-6-0KCco—-6, 7-

ouruapo-5H-
nuppoJio[2,3-
d] nupuMmuaomuH-5-

ui} beHns) NpornaHamMm

no)-—-2-
MEeTUJINIPONaHoOBa S
KIMCJIOTa
102 o o OH (5S) - (3—-(4-{4- 609
B ° :j;~ aMMHO—-2-[1-(2-
H dropBeHnsMI) —1H-

nupasoo[3, 4-
blouprnona-3-mumn] -5-
MeTUJI-6-0KCo—6, 7—

ouruaopo-5SH—

nuppoJo[2, 3-
d] nupumMuonH-5-
M1} beHNI ) IpOonaHoOMUII

) —D—aJiaHMH
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nupasoJo[3, 4-

bl oupnonu-3-mumn] -5-
MeTUJI-6—0KCOo—6, 7—
ourunpo-5SH—
nouppoJo[2, 3-

d] nupuMuonH-5-

ui} beHMI) NponaHaMu
no) ByTaHoBada

KHMCJIoTa

103 o OH (58)-(3-(4-{4- 609
B o §j;“ aMMHO—-2-[1-(2-
N
H brTopBeHsMIT) —1H-
R nupasoso[3, 4-
blouprnona-3-mna] —5-
H MeTuJI—-6-0KCo—6, 7—
ourunopo—SH-
nuppoJo[2, 3-
d] nupuMuonH-5-
M1} beHMI) IPpOnaHOMUII
) —L—aJjiaHuH
104 ] OH (58,2R)-2—-(3-(4- 623
e o
B Y~ TOtBu N {4-ammHo-2-[1-(2-
RH, N
H dTopBeHsMII) —1H-
NH; A nupasosio[3, 4-
o~ bl oupuouu-3-mun] -5-
L N7 MeTuJI-6-0KCco—-6, 7-
- ouruapo-5H-
nuppoJio[2,3-
d] nupumMmuaomuH-5-
ui} beHns) npornaHamMm
no) ®yTaHoBas
KMCJIOTa
105 o OH (58,28)-2—-(3-(4- 623
HC oo
B tBu Vs {4-ammHO-2-[1-(2-
Hy N."‘
H dropBeHnsm) —1H-
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106 o o OH

Iz

NH,

(58) - (3-(4-{4-
aMMHO—-2-[1-(2-
brTopBeHsMIT) —1H-
nupasoso[3, 4-
blouprnona-3-mna] —5-
MeTuJI—-6-0KCo—6, 7—
ourunopo—SH-
nuppoJo[2, 3-

d] nupuMuonH-5-

M1} beHMI) IPpOnaHOMUII

) —D—cepuH

625

107

(55) - (3-(4-{4-
aMmMHO-2-[1-(2-
dTopBeHsMII) —1H-
nmupasoJo[3, 4-

bl oupuouu-3-mun] -5-
MeTuJI-6-0KCco—-6, 7-
ouruapo-5H-
nuppoJio[2,3-

d] nupumMmuaomuH-5-

M1} GeHMIT) NIPOnaHOMUII

) ~-D—TpeoHMUH

639

[IPVMEP 108B

(S)-N-((2H-TeTpazoyu-5-wmia)meTmy) —-3—- (4-{4d-ammHo-2-[1- (2-

bTopbensuy) —1H-ntupaszoso [ 3, 4-b] nupuanH-3-mj] —-5-MeTuji-6-0okco-6, 7-

ourmopo-5S5H-ninppoio [ 2, 3—-d] nupuMnuIvH-5-1J1} beHWII) IpollaHaMu

HN-N

1 N

Nx
»
N
H

B komnbBy, colepxamyin Ex-21B

(6enzorpuazon-1-uia)-N,N,N',N'-TeTpamMe TUIIYPOHUS

(20 w™Mr,

0,037

MMOJIb )

u

TeTpadpTopdHopaT
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(29,9 w™mr, 0,093 w™mosae) B DMF (300 wmkj), npm RT poGaBisaiam
TpusTUIaMMH (26 MrJ, 0,186 MMOJB) . 3areM nobaBiagaan (2-TpuUTuii-2H-
TeTpaszsoJyi-5-mi)MeTanaMmH (40 wMr, 0,11 wMmoJsib) . IloJdlydaeMyl CMecCh
nepeMemmriBanu 20 wMuMH nOpu RT. Peakuuio KOHIUIEHTPMPOBAJM 1n Vvacuo
mocyxa, 3aTeM nofapjalM BOLY UM TBepHoe BeIMecTBO cofupalu U
CyIIMJIM IIOA BakyyMoM. OCTaToOK ofpabaTeBajlM C MCIOJb30BaHMeM HCI
(1 M1, 4 M B IMOKCaHe) U IOJIydyaeMyld CMeChb IIepeMemmBau nopu 380°C,
3aTeM KOHLUEHTpMpOoBaJiM 1n vacuo Hocyxa M OCTaTOK OuMmaliM C
noMombio HPLC, 3amnyckaeMoM IIO Macce, C oOpameHHOM dason (ACN/Boma
c mMomuopukaTtopoMm 0,1% TFA) mjgsga Toro, UTOOH IoOJydaThb YyKasz3aHHOE B
3ar0OJIOBKe coeIMHeHMe Ex-108B B BuUIe comm TFA. 'H AMP (500 MI,
DMSO-de) 6 11,10 (¢, 1H), 9,06 (mm, J=8,1, 1,6 Tu, 1H), 8,65 (am,
J=4,5, 1,6 Tu, 1H), 8,58 (v, J=5,7 Tu, 1H), 7,43-7,32 (M, 2H),
7,29-7,11 (m, 7H), 6,55 (¢, 2H), 5,84 (c, 2H), 4,53 (m, J=5,6
'y, 2H€), 2,81 (v, J=8,0 Iy, 2H), 2,44 (v, J=8,0 ITu, 2H), 1,78
(c, 3H); m/z=619 (M+1).

IIPVMMEP 109B

3-(4-{4-amMmHO-5-MeTUII-6-0KCO-2-[1-(3,3,4,4,4-
neHradpTopdyTmi) —1H-ntupaszogo [ 3, 4-b] nupuomuua-3-mj] -6, 7T-ourunpo-5SH-

nvppoJio [ 2, 3-d] nupuvmuonH-5-mi}-2H-1, 2, 3—-Tpra30JI—-2-WJI) IpOollaHOBa g

KMCJIOTa
OH
N ﬂ
N
=N
o
H
F
F Fa
Crammug A - 4d-aMMHO-5—3TUHMIJI-5-MeTuJI-2—- (1-(3,3,4,4, 4-

neHTadTOopOy ™M) —1H-ntvpaszoio [ 3, 4-b]lnupunuu—-3-wui) -5, 7-ourmuopo-6H-
nuppoJio [2, 3-d] nupuMmuamnH-6-0H. B koJa®y, conepxamywn I-A2 (400 wr,
1,30 wmMoJsib) m I-10B (272 wMr, 1,43 wmvmoJip) B t-BuOH (10 w™i),

nobasuanm OukapboHaT kayma (130 wMmr, 1,30 wMmoJiep) . llojydyaeMywo

cMecCh IepeMmemrBajM npu 70°C B TeueHme 16 U, 3aTeM TacCuUJH
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NOCPencTBOM HoOaBJIEHUA COJIeBOT'O pacTBOpPa n SKCTparmporajn C

MCIIOJIB30BaHeM  EtOAC (3x) . OOBbeOVMHEHHEN opTaHu4YeCKUn cJjon
I[IPOMEIBAJIN COJIEBEIM pPacCTBOPOM, CYIMJIM  Hapm 6e3BOIOH. Na,S0; m
dunrTpoBaM. OUIBTPAT KOHIUEHTPMPOBAJM 1n vacuo, OCTaTOK OUMIaJIu
[IoCpelCcTBOM KOJIOHOUHOM XpoMaTorpadum Ha cuImkKarese C
MUCIIoJIb30BaHmMeM MeQOH:DCM 1mJig ToTro, 4YToOH IIOJIyUyaTh YKasaHHoOe B
3aTOJIOBKe COelMHeHUe.

Cramua B - 4d-ammHO-5-MeTmii—-2-(1-(3,3,4,4,4-n1eHTadTopOyTUII) —
1H-ntmpasoso [ 3, 4-b]oupunuua-3-mi) -5- (1H-1, 2, 3—-tpuazon-4-wuju) -5, 7-
oIUTUOpo-6H-nuppoJio [2, 3-d] nUpUMUOMH-6-0H. B MMKPOBOJIHOBHM (JIaKOH,
comepxamui 4d-aMMHO-5—-3TUHWJI-5-MeTuJi-2—- (1-(3,3,4,4, 4-

neHTadpTopbyTni) —1H-nmupasoJo [3, 4-b] nupuaonuu—-3-ui) -5, 7-ourmuopo- 6H-

nuppoJio [2, 3-d] nupuMmuaonH- 6—0H (500 MI, 1,11 MMOJIE ) u
bpomTpHUC (TpUbeHMIPOCOMUH) Meny (I) (103 mr, 0,11 mmosis) B DMSO (22
MJI) , no6aBJIaIn a3UIOOTPUME TUJICUIIaH (770  MKJI, 5,54 MMOJIB ) .

PeaklLMOHHYID CMeChb oOpabaTHBalM MUMKpPOBOJHamy npu 120°C B TeueHue 1
u. IlomyuaeMyl cMechb oxJiaxmaiu Ko RT wm paspomuiam B EtOAc wu
COJIEBOM pacTBoOpe. B opraHmueckyin 6daszy mpodaBisaiIM BOIH. PacTBOP

I'MIOIPpOoKCHIOa aMMOHMA M IIoJIydaeMyln CMeChb IIepeMelllBalJlrd 16 u. BognHoe

DKCTPparMpoBalM C MCHOoJb30BaHMeM EtOAc (3x), cymmamM Hang Oe3BOIH.
MgSQ,, OUILTPORAJM M OQUILTPAT KOHILEHTPUMPOBaJIM in vacuo. OCTaTok
OUMIaJIM IIOCPeICTBOM KOJIOHOUHOM XpoMaToI'padum Ha CUIMKareje C
MCIIOJIb30BaHmueM TIpammeHTa (EtOAc:EtOH 3:1):rekcaH IOJA TOTO, UYTOOH
IoJIydyaThk YKas3aHHOe B 3al'0JIOBKe COeIMHeHUe.

Crammusa C - DTUII 3-(4- (4-aMmHO-5-MeTMJI-6-0KCO—-2— (1-
(3,3,4,4,4-terradpTopdbyTni) -1H-nnpaz3oigo [3, 4-b] nupuanu-3-mi) -6, 7-
ourmnpo-5S5H-niuppodio [ 2, 3-d] nupuMnamvH-5-wui) -2H-1, 2, 3—-Tpuasoji-2-

WJI) IpOoTIiaHoaT. B KoJIfY, coepxamymn 4—-ammHO-5-MeTMII-2- (1-
(3,3,4,4,4-nterradpTopdbyTnin) -1H-nnpaz3oio [3, 4-b] nupuamuua-3-wmi) —-5-
(1H-1, 2, 3—-rpmrason—-4-wui) -5, 7T-gurunpo- 6H-nmppoJio [ 2, 3—d] InpUMUOVH—
6-ox (160 mr, 0,29 MmMmoisr) um K,CO; (121 mr, 0,87 mMmoJib) B DMF (2,9
MII), znobaBaaaM s>TuilakpuiaaTrT (38 wMrJj, 0,35 wMMoss) . IlojlydaeMyo
CMeChb IepeMemmBaiu 2 4 npu RT, 3arem paspomnum B ETLOAC M COJIeBOM
pacTBope. OpraHMYUECKMUM CJIOM IIPOMBEIBAJIMI COJIEBEIM PAaCTBOPOM, CYMMUIIM

Han ©6es3BomH. MgSO, M OuUIbTpoRaM. OdOMILTPpAT KOHUEHTPUMPOBaAIM 1in



209

vacuo u OCTaTOK CcHadala ouMImaJIn IIOCpPenCTBOM KOJIOHOUHOM
XpoMaTorpadpum Ha cuImkarese C MCIIOJIb30BaHMEM (ELOAC:EtOH
3:1) :rekcaHa, B3aTreM Cc nomombio HPLC, 3BamyckaeMoM IO Macce, C
obpameHHoM ¢dasorr (ACN/Boma ¢ wMomupmkaTopom O0,1% TFA) mjag Toro,
YyTOOH [IOJIYUATBE YKal3aHHOE B 3al'OJIOBKe COeOMHeHMe B BuIe coJu TFA.
Crammusa D - 3-(4-{4-aMmHO-5-MeTUII-6-0KCO-2-[1-(3,3,4,4,4-
HNeHTadpTOopOy ™M) —1H-ntMpaszoio [ 3, 4-b]nupunmuu—-3-mi] -6, 7-ourmuopo-5H-
nvppoJio [ 2, 3-d] nupuvmnouHa-5-mi}—-2H-1, 2, 3-Tpra30Ji—-2-WJI) IpollaHOBa g
KMCJIOTa. B koJby, comepxamyil 2Tmil 3- (4- (4-aMMHO-5-MeTUJI-6—-0KCO—
2-(1-(3,3,4,4,4-n1tenradpTopdbyTmir) —1H-nupasz3oJio [ 3, 4-b] nupuImH—3-1JI) —
6, /T-ournnpo-5SH-nimppoJsio [ 2, 3-d] nupuvmnorua-5-mi) —2H-1, 2, 3—-Tprasoj-2-
wui) nponaHoat (22 wmr, 0,037 wMmvosr) B MeCN (1,8 wmia) m Bome (1,8
MJI) , nodasjgaamu LiOH (5 w™Mr, 0,18 wmMoOJIB) . IlojslydyaeMyld CMecChb
nepeMemmrBaay 30 MuH npu RT, 3aTem pasponuau B EtOAC M yKCyCHOM
kucJjgore (13 wMxJj, 0,22 wMmMmMoJib) . IlojlydyaeMell pPacTBOP BSKCTParuMpoBau
C ucHnoJib30BaHMeM ETLOAc. OpraHMUeCKMM CJIOM IIPOMHBAJM COJIEBHM
pacTBopoM, CymmiaM Hal 6e3BonH. MgSO, u  OouibTpoBaiM. OUIILTPAT
KOHIEHTPpMPOBaJXM 1n vacuo ¥ OouMmalM I[IOCPEeICTBOM KOJIOHOUHOM
XpoMaTorpabum Ha cuImMkarese c MCIIOJIb30BaHMeM (ELOAC:EtOH

3:1):rexcalHa OJjdg TOTO, UYTOOH IIOJYyYaTh YKal3aHHOe B 3ar'oJIOBKe

coenuHeHue Ex-109B. 'H AMP (400 MI'u, DMSO-dg) & 11,24 (c, 1H),
9,02 (gmn, J=8,1, 1,7 Iu, 1H), 8,63 (om, J=4,5, 1,6 I'u, 1H), 7,73
(¢, 1), 7,37 (@mm, J=8,1, 4,5 I'u, 1H), 6,62 (c, 2H), 4,87 (T,
J=o,7 Tu, 2H€), 4,49 (v, J=7,2 TI'un, 2H), 2,94 (mr, J=19,1, 6,8 Iu,
3H), 2,71 (v, J=7,1 Tu, 2H), 1,75 (¢, 3H). m/z=567,1 (M+1).
IPMMEP 110B
(S)-3-(4-{4-ammbu0o-2-[6—-xJ0p-1- (2-pTOopOeH3MI) —S—-TUuapokcu—1H-
MHIOAa30JI—-3-WJl] —5-MeTuJI-6-0KCO—-6, 7T-nurunpo—-5SH-nmppoJio [ 2, 3-

d] IUpUMUIOMH-5—1JI } DeHWII) [IpOIlaHOBad KUCJIOTa
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OH

HO

C

Crammusa A - (S) —MeTHJI 3-(4-(4d-aMmHO-2- (6-xJI0p—1- (22—
bropbeHsmi) —5-MeToKCU-1H-MHOa30J1-3-MJI) —5—MeTUJI-06—-0KCO—6, /-
ouTuapo-5SH-nupposio [2, 3-d] nupuMmunonH-5-1j1) beHnJI) IporaHoart. Komnby,
comepxamywn I-A24 (100 mr, 0,30 mvmosb), I-11B (99 mr, 0,30 MMOJB)
n OBukapboHaT kammua (90 wMmr, 0,90 wMmoss) B t-BuOH (10 wiI),
nepeMemrBagM B TeueHue 16 u 1pu 70°C. PeaKLUMOHHYK CMeCh
KOHLIeHTPMPOBaJM 1n vacuo »nocyxa. OCTaTOK OuMIaliM [IOCPEeICTBOM

KOJIOHOUHOM XpoMaToTpaduy Ha cuiaukarejie C MCHoJb30BaHMeM MeOH:DCM

(0-5%) njida TOTO, UYTOOBL [I0JIy4aTh yKaszaHHOe B 3aT0JIOBKE
coeIMHeHHUe.
Cragma B - (S)-3-(4-{4-ammHO-2-[6-xJI0p-1- (2-dpTOpPOEeH3MII) —5~-

rmopokcu—1H-mMHOa30J-3-1JI] —5-MeTuJI- 6-0KCO—6, 7T—-Ourmnopo—-5H-
nvppoJio [ 2, 3-d] nupuMmuorH—-5-1J1} QeHWJI) IpollaHOBasa KUCJIOTa.

B komnby, comepxamywn (S)-meTma 3- (4- (4d-aMmHO-2- (6-xJI0p—-1-(2-
dTopbeHsmyI) —b-MeTOoKCU—-1H-MHOa30JI-3-1JI) —5-MeTujI-6-0KCo—-6, 7—
ourmunpo-5SH-nmppoJio [ 2, 3—-d] nupuMmuomH—-5-1J1) eHnJ1) nponaHoaTt (105 wr,
0,17 MMOJIL) B DCM (10 wI), opu 0°C mo KamiaM ODo0aBJIAIU
TpubpoMbopar (1,0 wia, 10,6 MvmoJis) . IllojlydaeMy® CMeChb IlepeMellBaliy
B TedueHre 16 u npu RT. Peakuuwo racujiM I[IOCPEeOCTBOM IOOaBJIEHUA
BOOEL CO JIBOOM WM 3HaueHue pH cMecu KOppeKTHpoBalM Do pH 7-8
nocpencTBoM noBariyeHusa NaHCO;. IloJlydaeMell pacTBOP BKCTparvpoBRasu
Cc ucnoJbszoBaHMeM EtOAc (3x), opTaHMUeCKUM CJIOM MOPOMEEBAJIM COJIEBBEM
pacTBoOpOM, CymmaM Han 6e3BomH. Na,S0; M ouiabTporair. OUILTPAT
KOHUEHTPUPOBaJIN in vacuo " OCTaToK oumImaJm [IOCpenCcTBOM
KOJIOHOUHOM XxXpoMaTorpadum Ha CcuUIMKareje C MCIOoJb30BaHueM MeOH:DCM

(1-6%) @mjna Toro, 4YTOOH INOJIYUATh yKal3aHHOEe B 3al'0JIOBKe COoeIMHeHME
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Ex-110B, 'H AMP (300 MI'u, CDsOD): & 8,10 (c, 1H), 7,59 (c, 1H),
7,30-7,20 (m, Ob5H), 7,15-7,06 (m, 3H), 5,70 (¢, 2H), 2,87 (T,
J=7,2 Im, 2H), 2,56 (v, J=7,2 Tu, 2H), 1,84 (c, 3H); m/z=587
(M+1) .

IPVMMEP 111B

(S)-3-{4-[4-amub0o-2- (1-ByTUi—-6-MeTuji—- IlH-tnpasz3oJo[3, 4-
bl oupronua-3-mi) -5-MeTuJI-6-0KCO—6, /T-ournnpo-5SH-nuppoJsio [2, 3-

d] mupnMUIOIMH-5-1J1] GeHWJI } [IpollaHOBad KUCJIOTa

O
OH

Cramuas A - (S)-MeTusn 3-(4- (4d-avmHO-2- (1-OyTUII-6—-xJOop—-1H-
oupasoJio [ 3, 4-b] mupuionH-3-1JjI) —5-MeTuJI-6-0KC0o—-6, /—-nurunpo-5SH-
nuppoJio [2, 3-d] nupuMuanuH-5-1J1) eHnJI) IpornaHoaT. KoJjby, comoepxamymno
I-A36 (50 wMr, 0,20 wMMmoOJIB), I-11B (65 wMT, 0,20 MMOJIB) u

OukapboHaT KaJjms4a (60 MI, 0,60 MMOJIB) B t-BuOH (5  wm),

rnepeMemmBagM B TedueHue 16 u npu 75°C. Peakluo oxJjaxnalru no RT wu

Tacuim [IOCPEenCTBOM noGaBJIeHV A BOJIIH. [ToJIyYaeMbe pacTBOp

BKCTPpalrMpoBaliM C MCIOJb30BaHuMeM DCM  (3x), oOpraHMUeCKMe CJIOU
ODBEeIVHANM, CyIMIM Han ©6e3BOOH. Na,S0,, OouiIbTporaliM MM OUIBTPAT
KOHILEHTPUPOBAJM 1n vacuo Jgocyxa. OCTaToOK ouMmaJM [IO0CPedCTBOM
XpoMaTorpadumM Ha CuIMKareJje C MCIoJIb30BaHmMeM MeOH:DCM (0-3%) mis
TOTO, UYTOOH MOJIyUaTh YyKas3aHHHM B 3aT0JIOBKEe MOPOIYKT.

Crammag B - (S)-MeTmyn 3-(4-(4-avMmH0o-2- (1-0yTHJI-06-MeTHJI-1H-
nupasoJio [ 3, 4-b] mupuanH—-3-MJI) —5—-MeTuJI-6—0KCo—-6, /T—-nurunpo-5SH-
ouppoJio [ 2, 3-d] nupuMmunouH-5-1J) beHnJI) IponaHoaT. B kKoJ®y B MHepTHOU
aTtMochepe azoTa nomMemann (S)-mMeTmsa 3- (4- (4d-aMmHO-2- (1-OyTMII—6-—
xJop-1H-niupaszoio [ 3, 4-b] nupnonH-3-1JI) —5—MeTUJI-6—-0KCO—6, /- OUTUIPO—

S5H-nimppoJio [ 2, 3—-d] nMpMUIOIVH-5-1JI) QEHWJI) TpollaHoaT (140 MI, 0,26
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MMOJIE ) , XJiopun Owuc (TpubeHnyidpocdmH) najuianmua (11) (28 w™Mr, 0,039
MMoJiBE) M THE (10 wi) . TojlydaeMyr CMEeCh IIepeMemMrBaJiM B TeueHre 30
MWH Ipexne, dYeM nobaBJgaiIM IMMeTMJIUMHK (1,57 wmia, 1,57 mvmoaws, 1 M
B THF) . CmMechb nepeMemMrpBaliM B TedeHMe 16 u npu RT. Peakuuwo IaCUIM
nocpencTeoM nobaBJjieHMS BOIOH. Hachem. NHyC1, SKCTparupoBajgmu C
ucnoJbs3oBaHueM EtOAc (3x). OpTraHMUYeCKUM CJIOM [IPOMEBAJM COJIEBHM
pacTBoOpOM, CymmaM Han ©0e3BOomH. Na,S04 M ouiabTporain. OUIbLTpPaT
KOHLUEHTPMPOBAJIM 1n vacuo M OCTaTOK CcHadajla Oo4YMllajgM I[IOCPEeICTBOM
KOJIOHOUHOM XxXpoMaTorpadumM Ha CcuIMkarejie C MCIOoJIb30BaHueM MeOH:DCM
(0-10%), =arem nocpemcrtBoM HPLC c o6pameHHOM ¢asor (ACN/Boma cC
mooupuraTopom 0, 05% NH,4HCO3) mjag Toro, YTOOH IMOJIydaThb yKasaHHOe B
3aT'0JIOBKE COeIMHEeHME.

Cramuga C - (S)=-3-{4-[4d-ammHO-2- (1-ByTUJI-6-MeTUIJI-1H-
nvpasoJio [ 3, 4-b ]l oupuamuH-3-ui) —5-MeTuji-6-oKco-6, 7-ourunpo-5H-
nuppoJio [ 2, 3-d] nupuvmuaonH-5-m] eHMJI } IpollaHoOBasg KuUcJIoTa. B koJby,
comepxalyno (S) —MeTHJI 3-(4- (4d-ammHOo-2- (1-0OyTHjI-6-MeTUII-1H-
nupasoJio [ 3, 4-b ] nupnuomuua-3-ui) —5-MeTuji-6-oKco—-6, 7-ourungpo—-5H-
nuppoJio [2, 3-d] nupuMuanH-5-mj) peHm) nponavoat (70 mr, 0,14 MMOJIB)
B THF (8 M) pofGamBiagiam LiOH (16 mr, 0,68 MmoJgs) B BOome (0,5 mi).
TolyyaeMyo CMeCch IIepeMelMBajy B TeueHue 16 u npu RT mOpexne, ueMm
KOHLEHTPUPOBaJM 1in vacuo. OCTaTOK pas3BOIMIM BOOOM (2 MJI) U
no6aBJgaM CoOJAaHy kuciaoTry (6,8 wia, 0,1 H). TBeploe BemMecCTBO
cobupalM TIOCPeACTBOM OQMILTPOBAHUA ¥ CYIMIM [IOO BaKyyMOM MOJId
TOTO, UYTOOH IMOJYyYaTh yKa3aHHHM B 3aroJIoOBKe OpomoykrT Ex-111B. H
AMP (400 MIu, CDsOD) O 8,88 (m, J=8,0 Iu, 1H), 7,30-7,20 (M, 5H),
4,59 (v, J=6,8 Tw, 2H), 2,90 (v, J=7,6 Tu, 2H), 2,69 (c, 3H),
2,58 (v, J=7,6 Tu, 2H), 2,02-1,95 (m, 2H), 1,87 (c, 3H), 1,40-
1,34 (m, 2H), 0,97 (v, J=7,6 Tu, 3H); m/z=500 (M+1).

IIPVMMEP 112B

(S)—4d-ammHO-2- [6-xJI0p—1- (2-dpTOopBeH3m) ~1H-nMHnasoa—-3-uj] —-5-
MeTuI-5-{4-[2- (2H-TeTpazon-5-mi) stui] beHni} -5, 7-ourmuopo—- 6H-

nvppoJio [ 2, 3-d] nupuMmuaonH—6—0H



_N
N “NH
=N
NH,
N7
Cl | o)
~
v
F
Cramgma A - (S)-3-(4-{4-avmHO-2-[6-xJIOop—1- (2-dTOpOeH3mi)-1H-

MHOAa30J-3-WJl] —5-MeTUHJI- 6—0KCO—-6, /—-ourmunpo-5SH-nmppoJio [2, 3-

d] nupuMuovH-5-mJj1} eHuI) IpollaHaMnn. B koJby, comepxamyr Ex-47B
(1,0 T, 1,58 MMOJIB ) B DMF (10 MJI) , nobaBJIaim N, N'-
kapboHmIouuMmoazon (1,28 o, 7,88 wMvosb). CMechb IepeMelMBaJM B
TeueHne 30 wmmH npm RT m pobBaBjasgiam NH,C1 (0,17 r», 3,15 wMMOJIB).

[loyyaeMyld CMeChb IIepeMemrBajJM B TeueHue 16 u npu RT, 3arem

BRUIMBAJIM B BOIY M 5BKCTparMpoBajiM C MCHOJb30BaHMeM EtOAc (3x).
OpraHmuyueckue cJIon oD BenIMHAIIN, CYIIUIIN Hanm 6e3BOIH. Na,S0y4,
OUIILTPOBAIM U OUIILTPAT KOHIUEHTPHPOBAaJM 1in vacuo nocyxa. OCTaTok
ouMIaJiM IIOCPEICTBOM XpoMaToI'padumM Ha CcuIMKareJie C MCIOJbL30BaHUEM
MeOH:DCM (0-5%) nmjgg Toro, uToOH IIOJyYaTh YKa3aHHOe B 3al'0JIOBKe
coenqMHEeHNEe.

Cramgua B - (S)-3-(4-{4-ammHO-2-[6-xJ0p—-1- (2-9pTOopOeHz3mI)-1H-
MHIOAa30J-3-uj] —5-MeTuJI-6-0KCO—-6, 7T-nurunpo—-5SH-nuppoJio [2, 3—
d] nMpMMIVH-5-MJI} QeHWJI) MPpOoaHHUTPeMII. B koJjiby, colepxamyn (S)-3-
(d-{4-ammbuo-2-[6-xJop-1- (2-pTopbeH3mi) ~1H-MHIa30J-3-WJI] - 5—Me T~
6-0KCO-6, T-nurunpo-5SH-nmppoJio [ 2, 3—-d] nnpuMuaOnH-5-
ui}bennn) nponadamun (800 mr, 1,40 mvosws) u nupuamH (0,5 M, 6,18
MMOJIE ) B DCM (5 wi1), npum 0°C @moBaBjgaM IO KamljaaMm 2,2,2-
TPUOTOPYKCY CHEIM AHTUOPUL (0,5 MII, 3,54 MMOJIB ) . CMecCs
IepeMellMBalaM B TedeHre 1 U 1npu RT. 3aTeM peakuuio pPasBOIMIM B
MeOH (20 w™MJI) ¥ KOHUEHTpMpPOBaJM 1in vacuo. OCTaTOK pa3BOIUIU
BOIOOM, BKCTparupoBaJM C MCIOJb30BaHMeM EtOAc (3x) M opraHMUecKUue
cJou OOBeIMHSIINM, CymmyiM Hano ©Oes3BOIOH. Na,S0q4, duILTpORBANIM U

duIETPaT KOHIEHTPUpPOBaJIM 1n vacuo Jocyxa. OcTaToK  ouMIaJIn
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IIOCPenCcTBOM XpoMaToTrpadmnn Ha cCunmMKareye c VICIIOJIb 30BaHMEM
MeOH:DCM (0-5%) mjsa Toro, dYTOOH II0OJIyYaTh VYKAa3aHHBEM B 3al'OJIOBKE
IPOOYKT.

Cramguga C - (S)-4-ammHo-2-[6—-xJ0p—1- (2-pTOpPOEeH3MI) —1H-
MHOas30J-3-ui] —-5-MeTui-5-{4-[2- (2H-TeTpasoy—-5-wui) sTui] peHui} -5, 7-
ourmopo-6H-nuppoJio [ 2, 3—-d] IMpuMUIVH- 6—0OH. B KoJIBYy, COIepXallyo
(S)-3-(4-{4-amubo-2-[6—-xJ0op—-1- (2-pTOopPOeH3MI) ~1H-MHOa30J—-3-1JI] —5-
MeTUJI-6—0KCO—0, /T-ournnpo-5SH-nuppoJio [2, 3—-d] nnpuMmuouH—5-
ui}tbenni) npornaduuTpus (170 wMr, 0,31 MMOJB) ¥ IOUMOYTMIJIICTaHHaHOH
(15,3 MT, 0,062 MMOJIb ) B TOJIyoJie (10 MII) , nobaBJiaim
asunoTpmuMeTmiicuiiad (177 wmr, 1,54 wMmoJip) . CMeCchb IIepeMelmMBalid B
TeueHme 16 u 1npm 100°C, BaTeM CMeChb KOHIEHTPUPOBAJM 1in vacuo.
OCcTaTOK CHauajla OouMIajiM INOCPeACTBOM KOJIOHOUHOM XpoMaToTpaduyu Ha
CUJIMKarejie C MCHIOJb30BaHMeM MeOH:DCM (0-5%), BaTeM [HOCPeICTBEBOM
HPLC c ob6pameHHOM daszsoi (ACN/Boma c wmommomraTopom 0, 05% NH4HCO;)
0JIZ TOrOo, UYTOOH I[IOJIydYaThb YyKasaHHOe B 3alOJIOBKe cCcoeIMHeHMe Ex-
112B. 'H AaMP (300 MIwu, CDsOD) & 8,66 (m, J=8,7 Tu, 1H), 7,63 (c,
1H), 7,35-7,05 (M, ©9H), 5,76 (¢, 2H), 3,16-2,96 (M, 4H), 1,83
(¢, 3H); m/z=595 (M+1).

I[IPVMMEP 113A

4-(4-{4d-ammHO-2-[1- (2-pTOopOeHn3mi) - 1H-nnpaz3oJo[3, 4-
bl oupmonua-3-mi] -5-MeTuJI-6-0KCO—-6, 7T-aurnnpo-5SH-nuppoJjo [2, 3-

d] nupMnIouH-5-mJ} peHmJI) OyTaHoBasS KMCIJIOTa

0
H
NH,
N7 X
C ©
/LN/H
F
Cramgma A - 4d-aMmHO-5- (4-0OpomMmbenHns) -2-[1- (2-¢pTopOeHn3mi) —-1H-

nvpasoJio [ 3, 4-b ] mnpnovua-3-ui] -5-MeTuii-5, 7-ourunpo-oH-nnpposio [ 2, 3-
d] nupMmuaoH-6-0H. Kojby, comepxamyo I-Al6 (250 mr, 0,82 wMMOIb),

I-21A (263 w™mr, 0,82 wMMmMoJb) u OwumkapboHaT kagusa (180 wMmr, 1,80
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MMOJIE) B t-BuOH (10 M), nepemMemmBagu nopu 70°C B TeueHme 16 u,
PeaKUMOHHYI CMeChb KOHUEHTpMpOBaJlM 1in vacuo znocyxa. OcTaTok
OUMIaJIM I[IOCPeINCTBOM KOJIOHOUHOM XpoMaToI'paduy Ha CHUIMKareje C
MCIIOJIbE30BaHMeM  MeOH:DCM (0-10%) oJid TOT'O, UTOOH rIoJIy4daThb
yKasaHHOe B 3arl0oJIOBKe coelIMHeHMe. m/z=546 (M+1).

Crammusa B - ST 4-(4-{4d-avmHOo-2-[1- (2-bTOpPOeH3MI) -1H-
nvpasoJio [ 3, 4-b ]l mnpnomuua-3-uii] —5-MeTuJji- 6—0KCOo—6, /T-ourunpo—-5SH-
nvppoJio [ 2, 3-d] nupuMvuaonHa-5-mi} dedn) OyTaHoaT. B kojad®y B MHEPTHOMU
aTMochepe asora, comepxamymn d-aMrHO-5- (4-OpomMbeHmII) —2-[1- (2-
bropbeHsu) —1H-ntupaszosio [ 3, 4-b] nupnuinH-3-uji] —5-MeTuii—5, 7-OIUTrmunpo-—
oH-rimppoto [2, 3-d] nupuMUuomuH—-6—0H (150 MI, 0,28 MMOJIb ) u
openkaTalnzaTop Xphos BToOporo nokoJjieHusa (43 wmr, 0,055 MMoJsb) B

THF (0,5 wmiu), poBaBiaganu OpoMun 4-3TOKCU—-4-OKCOOYTHILMHKa (3,3

w1, 1,65 MMoJs) . IllojlyyaeMyl CMeCh IepeMemuBau npu 55°C B TeueHue

16 u. PeakumMpo TracuiM IIOCpeICTBOM nobaBJIeHMSA BOIH. Hacwkm. NH,CIL,

BSKCTParvMpoBajin C MCIoJib30oBaHueM EtOAc (3x). OpraHMUYecKMe CJIOU
O0BeIVHANNM, CymnaM Han ©6e3BonH. Na,SO, u ouabTpoBau. duaesTpatT
KOHIEHTPpUPOBaJX 1n vacuo. OCTaTOK ouMllajM [IOCPENCTBOM KOJIOHOUHOM
XpoMaToIpaduy Ha CuIukKareje C MCIHOJbB30BaHMeM MeOH:DCM (0-10%)
0JIA TOT'O, YTOOHL [IOJIydyaThb YyKas3aHHOe B 3al'0JIOBKe COeIMHEeHUE.

Cramgmusga C - 4- (4-{4d-avmHO-2-[1- (2-dpTOopPOeH3MI) —-1H-
nupasoJio [ 3, 4-b ] nupuomuua-3-ui] —5-MeTuji-6—-oKco—-6, 7-ourungpo—-5H-
nvppoJio [ 2, 3-d] nupuvmunonH-5-mi} deHn) OyTaHoBasd KuUcCJIOoTa. B koJby,
comepxamyn DTUII - (4-{4d-avmHO-2-[1- (2-pTOpPOeH3MI) —-1H-
nupasoJio [ 3, 4-b]l nupuionH-3-MJj] —5-MeTuJI-6—-0KCo—-6, /T—-nurunpo-5SH-
nuppoJio [2, 3-d] nupuMuanH-5-mj} penmy) Oyranoatr (100 mr, 0,17 MMOJB)
B THF (4 m1), pobGamBijggym LiOH (72 mr, 1,72 MMOJB) B Bome (4 wiI).
MonlydyaeMy®l CMeCh IlepeMelMBajM B TeueHue 16 u npu RT mOpexne, uUeMm
KOHIUEHTPUPOBaJM 1in vacuo. OCTaTOK pa3BOOAMIIM COJISHOM KUCJIOTOU
(0,1 H, 17,2 M) , TBepIOoe BEIIECTBO cobupaiu MOCPEenCcTBOM
duIrTpOBaHUA, [OPOMHEBAJM BONOV ¥ CYMWIM I[IO0I BaKyyMOM IJsS TOTO,
YTOOH [NOJIydaTh yKasaHHED B 3al0JIOBKe MNPOOyKT Ex-113A. 'H AMP (300
MI'u, CDsOD): & 9,10 (m, J=8,1 Iu, 1H), 8,61 (om, J=4,5 Twu, 1,2
I'u, 1H), 7,40-7,06 (M, O9H), 5,92 (¢, 2H), 2,65 (7, J=7,2 Tu,
2H), 2,28 (v, J=7,2 T'u, 2H), 1,98-1,85 (M, 5H); m/z=552 (M+1).



216

IPMMEP 114A
(d-{4-avmuHO-2-[1- (2-bTOopOeH3Mi) —1H-ntnpaszoJo [ 3, 4-b] nupnouua-
3-mJ] —-5-MeTuJI-6-0KCO—6, 7T-ourmunpo—- S5H-nmppoJio [ 2, 3-d ] IMpUMUIOUH-5-

M} PeHMJI) YKCyCHasa KMCJIOoTa

Cragus A - TpeT-0yTmi 2- (4- (4-avmHO-2-{1- (2-pTOopOeHsmi1) —-1H-
nupasoJio [ 3, 4-b ]l nupuamuH-3-ui} -5-MeTujin-6-okKco-6, 7-ourunpo-5H-
nuppoJio [ 2, 3-d] nupuMmuaonH-5-1J1) eHnJI) alleTaT. B MUKPOBOJIHOBEIM
bilaxkoH noMemasm 4-aMmHO-5- (4-6pomMmbeHmir) —2-[1- (2-bTopbeH3mi) -1H-
nupasoJio [ 3, 4-b ]l nupuamuu-3-ui] -5-MeTuii—5, 7-ourunpo- 6H-nuppoJio [ 2, 3-
d] nupuMmuaouH-6-oH (Ex-113A, crammusa A, uU30Mep A) (150 w™r, 0,28

MMOJIB ) , ©Ouc (DubeH3MIMIeHalleTOH) najylagum (32 wMmr, 0,055 wmoJnb),

Tpu-TpeT-0yTHIdochoHmusa TeTpadpTopbopar (32 wMT, 0,11 w™MMmoOJIB) ™
fpomMmna (2- (TpeT-ByTOKCH) —2—-0KCODTWJI) LMHKA (IT1) (1,07 1, 4,13
MMoJib) B THE (15 mi) . PeaKUMOHHYK CMeChb IIepeMellMBaJiM B TedeHue 1

y npu RT u 3aTeM oOpabaTHBalM MUKPOBOJIHAMM B TeueHMe 1 U IIpH
120°C. Peakluuo TacwuaM IIOCPEeIOCTBOM HOoOaBJIeHMS BOOH. Hachm. NH,CI,

SKCTPATUPOBAJIM C MCIOOJb30BaHuMeM EtOAc (3x). OpraHUUeCcKUM CJIOM
I[IPOMEIBaJIN COJIEBEM pPacTBOPOM, CYIINJIIN Hano 6e3BOIOH. Na,S0y4,
dunrTpOoBaIM M OUILTPAT KOHIEHTPMPORaIM 1n vacuo. OCTaToOK OuMalIu
nocpencrsoM HPLC ¢ ofpameHHOM dasor (ACN/Boma C MOIMOUKATOPOM
0,05% NH4HCO3;) nmjasa Toro, UTOOH HOJIYYaTh YyKa3aHHOe B 3arl'0JIOBKe
COeIMHEHNE .

Cramma B - (4-{4-ammHO-2-[1- (2-dTOpOeHn3my)-1H-nupaszoyo[3,4-
blnouprouua-3-mi] -5-MeTuJI-6-0KCO—-6, 7T-ournnpo-5SH-nuppoJjio [2, 3-
d] nnpMMIVH-5-MJI} PeHUJI) YyKCYCHasad KMCJIOTa. B koJOy IIOMemMaly TpeT—
Oy TUII 2= (4-(4d-ammHO-2-{1- (2-dTOopOeHn3My) ~1H-nnpaszoJyo [ 3, 4-

bloupronua-3-mi}-5-MeTujI-6-0KCO—6, /T-ournnpo—-5SH-nuppojo [2, 3-



d] nnprMmuIVH-5-1JI1) QeHWJI) alleTaT
TPUPTOPYKCYCHYK KUCJIOTY
TeueHNre
Pa3BOOMIIM BOIOOMW.
nobaBJjieHU A
KOPPeKTUpoBalIu OO pPH 6 C MCIOOJNb30BaHMEM COJISHOWM KMCJIOTH
TBEPIOE
BOOOWM M CyMMJIM II0I BaKyyMOM IJIS TOTO,

3aroJIOBKe IHponykT Ex-114A.

J=1,8 Iu, 8,4 Iu, 1H),
7,24 (m, ©H), 7,13-7,01
1,86 (¢, 3H); m/z=524

16 u npm RT.

TUAPOKCHUIA

BemeCTBO

npuMmepax 113A m 114A,

lH sAMP
8, 60
(M,

(M+1) .

(65 wmr,
(1 wI) .
PeaklMrn KOHIEHTPUPOBAJNU

HaTpUg

cobupanm TIOCPelCTBOM O(OWJIbLTPOBAHUSA,

(oo,
3H),

Mcroib3yd IO CYHMEeCTBY Ty Xe Opolenypy,

0,11 mvmoJb), DCM

(300 MI'u, CDsOD) & 9,04
J=1,8 Im, 4,5 Twu, 1H), 7,39-
5,90 (¢, 2H), 3,57 (c, 2H),

in wvacuo,

(5 wI)
[loslyyaeMyl CMeChb IIepPeMENMUBAJIM B
3aTeM

SHauveHue pH koppekTuporasn o pH 10 mocpencTBOM

(1 H) " 3aTeM  3HaueHue
(1 H),
TP OMHIB aJINn

UyTOOH IIOJIYUATh YKaBaHHBIﬁ B

KOTOpad OIlMCaHa B

nojiyyajau cJenynmye COeOMHeHUsa B Tabjule

17.
Tabmmua 17
Ex. CrpykTypa HaszBaHue m/z
(M+1)
115A OH 4- (4-{4-ammuHO-2— [ 6—xJOpP—1— 585
(2-dbTopBeHnsui) - 1H-uHgasoJy—
e 3-mi)] -5-MeTni-6-okKco-6, 7-
NZ
c SN I o ourugpo-5SH-nupposo[2, 3-
-j<:;2ia/i\ H d] nupuMmuonH-5-
F ui} beHns) 6yTaHoBasg KMUCJOTAa
116A OH 4- (4-{4-amMmuHO-5-MeTHII-6— 590

okco—-2-[1-(3,3,4,4,4-
neHTadTopbyTHI) —1H-
nupasoso[3, 4-b] oupunomuu-3-
ui) -6, 7-ourugpo-5S5H-
nuppoJio 2, 3-d] nupuMmuonuH-5-

ui} beHns) 6yTaHoBasg KMUCJOTa

(oo,
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117A [ 2-(4-{4-ammHO-2- [6—xJI0pP—1— 557
NH, H (2-dbTopbeHnzuin) - 1H-uMHOasoJ—
z 3-mi)] -5-MeTns-6-0KCO—-6, 7—

cl " | 0
N ourunopo-SH-nupposo[2, 3—
H
—L d] nupuMmonHE-5-

ui} beHnI) yKCyCHas KMUCJIOTa

118A o 2-(4-{4-amMmHO—-5—-MeTUII-6— 562
NH, H okco-2-[1-(3,3,4,4,4-
NZ neHradpTopByTmi) —1H-

= o
ﬁi;%\T,L§N| N nmupasosio[3, 4-b] nupunomuu—3-—
—k ui] -6, 7-ourngpo—-5S5H-

nuppotio [ 2, 3—-d] nupuMmuonH-5-

. uil} beHns) yKCyCcHasa KMUCJIOTa
3

[IPVMEP 119B

3-(6-{4-ammHo-2-[6-xJ0p—-1-(3,3,4,4,4-nedTadpTopbyTIj) - 1H-
MHIOa30JI-3-WJI] —5-MeTuJI-6-0KCOo—6, 7T-nurnaopo—-SH-nuppoJsio [2, 3-

d] IMpUMUAOVH-5-1J1 } IMPUIOVH- 3-WJI) [IpOollaHOoBasa KUCJIOTa

o
OH
7
NH,
=N
N7~
Cl | o)
o
F
F Fs
Crammusa A - d-aMMHO—- 5~ (5-OpOMIMPUIOUH-2~-WJI) —2— (6-xJI0p—1-

(3,3,4,4,4-nnerradpTopdbyTni) - 1H-MHDa30J1-3-WJI) —5-MeTuJI—-5, 7-IUTUIPO—

oH-rtmpposo [2, 3-d] mupumuanuH-6-oH. Konuby, cozmepxamyko I1-Al (200 wMr,
0,59 mmosw), I-19 (189 wmr, 0,587 mMmoJsb) M OukapboHaT kKaJmusa (88
M, 0,88 mvons) B t-BuOH (10 ™M), IIepeMemMBaJIM B TedeHMe 16 U
npu  75°C. PeaKUMOHHYID CMeCh KOHIEHTPMPpOBAaJM 1n vacuo Jocyxa.
OcTaTok OUMInaJIn [IOCPEenCTBOM KOJIOHOUHOM XpoMaTorpadum Ha
CuMkarejle C MCHOoOJb30BaHMeM MeOH:DCM (0-10%) mjgga Toro, 4UToOH
IoJIydyaThk YKas3aHHOe B 3aTl'0JIOBKe COeIMHEeHUe.

Cramguga B - MeTman -3-(6-{4-ammHO-2-[6-xJop—-1-(3,3,4,4,4-
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neHradTopdbyTmi) —1H-MHDaz3o0-3-mj1] —5-MeTuJi—-6—-0oKCco-6, /T-nurunpo-5SH-
InppoJio [ 2, 3—-d] INpUMUOVH- 5—WJI } INPUOUH-3—WJI) aKpuiarT. B KOJIBY B
MHEPTHOM aTMmMochepe asz30Ta noMemalu 4-aMrHO-5- (5-OpoMOMpPUIMH—-2-—
min) -2-(6-xjop-1-(3,3,4,4,4-nedradpTopbyTmi) - 1H-mHOnazo—-3-wmi) —-5-
MeTuIi—-5, 7T-ourmnpo- 6H-nimppoJio [ 2, 3—-d] tupuMnuanH-6-oH (300 w~mr, 0,49
MMOJIB ) , alleTaT najagmsga (I1) (22 w™mr, 0,097 MMOJNIB), TPU-TPET—
oyrtunpocdmr (394 wmr, 0,20 wMmoJb), TpusTHuiaamuH (0,14 wia, 0,97
MMOJIE) W MeTuJlakpuiatr (126 w~mr, 1,46 w~moJse) B DME (8 M) .
[loyyaeMyld CMeChb I[epeMellMBajJy B TeueHre 16 u mnpu 100°C. PeakKumo
oxJlaxmaau no RT M TacuiIM HOCPenCTBOM IoOaBJIeHMS BOIOH. IloJIydaeMH
PacTBOpP BKCTpaluMpoBajiMd C MCIOJIb30BaHMeM EtOAC (3X) M opI'aHUUeCKUE
cJion  OoOBenuHAIN, CymmyM Han 06es3BonH. Na,SOy, ¢uIbTPpOBANIM U
bunbTpaT KOHILEHTpMpOBAJM 1n  vacuo »Oocyxa. OcTaTok  ouMImaJiu
IIOCPenCcTBOM XpoMaTorpadnmn Ha cunmkareje C VCIIOJIb30BaHMEM
EtOAc:meTposieMtHoTO Bdoupa (20%-100%) mias Toro, UTOOH IIOJYYaATh
YKasaHHE B 3aroJIOBKe IIPOOYKT.

Cramuga B - Me TUJII 3-(6-{4-ammuOo-2-[6-xJ0P—-1-(3,3,4,4,4-
neHradpTopdyTmi) —1H-uHOa30J1-3-MJj] —5-MeTuJI-6-0KCco—-6, 7T-nurunpo-5S5H-
nvppoJio [ 2, 3-d] nupuMuOVH—- 5-1JI } IMPUOUH- 3—WJI) IpOollaHoaT. Komnoy,
comepxamyn MeTmJI-3- (6-{4-ammHO-2- [6-xJOoP—-1-(3,3,4,4,4-
neHradpTopdyTmi) —1H-uMHOa30J1-3-MJI] —5—-MeTuJI-6-0KCco—-6, 7T-ourunpo-5S5H-
nuppoJio [2, 3-d] IMpUMUOMH-5-1J1 } TMPpUIOMH-3-1J1) akpujgaTt (300 wmr, 0,48
MMOJIB ) , 4-MeTUIIOEeH30JICYJIbQOHTUAPa 3N (269 wMr, 1,45 wmMmoJIB),
TpUIMOpaT alleTaTa HaTpuda (328 Mr, 2,41 MMoJbB) B CMecu BoOOe (1
MJI) M »OuUMeTOKCHMsTaHa (10 M), IDepeMemllMBallM B TeueHMe 16 U IIpwu
80°C. Peakumo oxJaxmaau no RT ¥ TacuiaM I[OCPeICTBOM HoOaBJIeHUS
BOOH. IloJlydaeMelM pacTBOP BKCTparMpoBaliM C MCIOJb30BaHMeM ELOAC
(3X) M opraHMYecKue CJIOM OOBENMHANM, CymuIM Hal 06e3BoOH. Na,SO4,
dunrTpOBaIM M QUILTPAT KOHIEHTPUPOBAIM 1n vacuo mocyxa. OCTaToK
OUMIIaJIM [IOCPEeNCTBOM XpoMaToT'padmm Ha CcuimMkarejie C MCIOJb30BaHUEM
EtOAc:merpoJyentHoro »oémupa (30%8-70%), 3aTeM nocpemcTtBoM HPLC cC
obpameHHo odasoim (ACN/Boma ¢ wMomubomkaTopoMm O0,05% NHHHCOs) niud
TOTO, uTOOE  [IOJIy4YaThb palleMrMdecKoe  yKasaHHOe B 3aT0JIOBKE

COeIIMHEHNME . PalleMrueCcKuUm MaTepHraJl pa3pelalin C MCIIOJIE3OBaHMEM

XUpajJbHOM SFC (kojoHka CHIRALPAK® IC) mjag Toro, UYTOOH IHOJIydYaThb
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n3oMep A (DoJjiee OBHICTPOE DJIOUPOBaHME) UM M30Mep B (Oojiee MenJjieHHOE
2IJIOVPOBaHME) .

Crammusa C - 3-(6-{4d-ammHO-2-[6-xJI0P—-1-(3,3,4,4,4-
neHradpTopdyTmi) —1H-MHDa30J1-3-MjI] —5—-MeTuJI-6—-0KCco—-6, /T—-nurunpo—-5S5H-
nuppoJio [2, 3—-d] IMpUMUOVH-5-WJ1 } IMPUOMH- 3-WJI) IpollaHoBas KMCJIOTa. B
KoJIfy, comepxamy® wm3oMep B wMeTus 33— (6-{4-aMmMHO-2-[6-xJI0p—-1-
(3,3,4,4,4-terradpTopdbyTmi) - 1H-MHOa30J-3-UJI] —5—-MeTuUJI-6-0KCO—6, 7—
ourmopo-5SH-niuppoJio [ 2, 3—-d] IMpUMUIOVH- S5-I } IUPUOMH- 3-1JI) IpollaHoaTa
(70 mr, 0,11 mMMmoOJIB) B MeOH (2 wMj), po6aBiugnau LiOH (13 mMmr, 0,56
MMOJIBE) B BOome (1 M) . loslydaeMyl CMEeCh IIepeMellMBaJiM B TeueHre 16
u npu RT nOpexne, UYeM KOHLUEHTPUpOBaJM in vacuo. OCTaTOK pasBOOWIIU
cojyisHoM kmciaortom (0,1 H, 5,6 w™MI), TBepmoe BemeCTBO cobupaiu
IIoCpenCcTBOM OUIILTPOBAaHMSA, I[IPOMEBAJIM BONOM M CYIMJIM I[IOI BaKyyMOM
O0JigS TOTO, UYTOOH IIOJIydaTh YyKa3aHHHEM B 3al0JIOBKe OponykKT Ex-119B.
'H AMP (300 MIu, CDs;OD) & 8,64 (mm, J=8,7, 3,3 Iu, 1H), 8,50 (&,
J=2,1 Iy, 1H), 7,73 (¢, 1H), 7,70 (m, J=2,4 Twu, 1H), 7,41 (m,
J=¢,1 Iu, 1H), 7,25 (m, J=8,4 Iu, 1H), 4,79 (v, J=6,6 I'u, 2H),
3,01-2,84 (m, 4H), 2,64 (7, J=7,5 T'u, 2H), 1,89 (c, 3H); m/z=610
(M+1) .

IIPMMEP 120B

3-(4-{4-ammHOo-2-[6-xJ1I0P—-1- (3, 3,4, 4, 4-ntenradpTopdbyTmi) -1H-
MHOAa30J-3-uj] —-5-MeTujI-6-0KCOo—-6, 7T-nurunpo—-5SH-nuppoJio [2, 3—

d] nupMMIVH-5-MJI} —2-1IMaHOQEHWJI) TPpollaHOoBasad KUCJIOTa

0
NC
OH
NH,
N7 X
Cl | o]
e
F
F F,
Crammusa A - Me TII 3-(4-{4d-ammHO-2-[6-xJI0P—-1-(3,3,4,4,4-

neHradTopdbyTmi) —1H-MHDaz30-3-1j1] —5—-MeTuJI-6—-0oKCco-6, /T-nurunpo-5SH-

nuppoJio [2, 3-d] nupuMuOInH-5-1J1} —-2-0poMPEHWII) IPOIIaHoaT . Komnby,
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comepxamyr I1-Al (550 mr, 1,61 mmosaw), I-14 (657 mr, 1,61 MMOJEB)
u OukapboHaT kKammua (485 wmr, 4,84 wmvmosib) B t-BuOH (25 ™),
rnepeMemmBa M B TeueHue 16 u npu 70°C. Peakumo oxJjaxnalyu no RT wu
TacuIM I[IOCPeICTBOM HoBaBJIeHMSA COJIEBOT'O pacTBopa. llojlydaeMelk
PacTBOP BKCTpaluMpoBaliM C MCHOJIb30BaHMeM ELOAC (3X) M opI'aHUUeCKUE
cJou  OOBeIMHSIIN, Cymmym Hano ©Oe3BOIOH. Na,S0q4, dUILTPORBANIN U
dMIETPaT KOHLEHTPUpPOBaJM 1n vacuo Jocyxa. OcTaToKk  ouMIaJIM
IIOCpenCcTBOM XpoMaTorpadun Ha cumKarese c VICIIOJIb 30BaHUEM
MeOH:DCM (0-2%) mjg Toro, dYToOH II0JIyYaTh VYKAa3aHHBEM B 3al'0JIOBKE
paneMrueCcKUM IIPOOYKT. PalleMmuueCcKuUn MaTepual paspemanm c
MCIIOJIb30BaHMeM xXupajbHOoM SFC  (koJjioHka Kromasil (R,R)WHELK-01
5/100) oJjsga  Toro, uyTOOH IIOJIydaThb M30Mep A (Boyiee  OrICTpOE
SJIOMpOBaHMe) U M30oMep B (OoJjlee MenJieHHOe BJIoMpoBaHMe). m/z=703
(M+1) .

Cramuga B - Me TUJI 3-(4-{4-ammHOo-2-[6-xJ0P—-1-(3,3,4,4,4-
neHTadTopOy ™M) —1H-MHEOA30J-3-1JI] —5-MeTnJI- 6-0KCO—6, 7T-ourmuapo-5H-
nuppoJio [2, 3-d] nupuMuOVH-5-1J1} —2-1UMaHObeHMJI) IpollaHoaT . Komndy B
MHEepTHOM aTMmochepe as30Ta, coIepxamyln musoMep B wMerms 3-(4-{4-
aMmMHO—-2- [ 6-xJop—-1-(3, 3,4, 4, 4-neHradTopdyTmi) - 1H-uHmaz3oa-3-mJj] - 5-

MeTUJI-6—0KCO—6, /T-ourunpo-5S5H-nupposio [2, 3—-d] IMpUMUOVH—-5-1JI} —2—

tpoMbeHmsI) nponaHoaTta (120 mr, 0,17 MMOJB), LMaHMI LMHKa (26 MT,
0,22 MMOJIb ) , agoyKT Tpuc (InOeH3MIMIOeHalle TOH ) OoullaJjljlagnua—
XJIopodopmMa (17,7 MT, 0,017 MMOJIb ) , 1,1'-

orc (nnbenmnpocodmHo) peppouer (19 mr, 0,034 mMmosb) M UMHK (11 wMT,
0,17 mMosib) B DMF (10 MiI), I[IepeMemMBaJM B TeueHMe 1 u mnpu 120°C.
Peakuupo oxjaxpnair no RT u racuim HOCpenCcTBOM IoOaBJIEHUS COJIEBOTO
pacTeopa. IlloJydyaeMHlM pPacTBOP BKCTparMpoBaJiM C MCIOJbL30BaHUEM
EtOAc (3Xx) ™M oOpTraHMUeCKMe CJIOM OOBeOMHANM, CYIUIM Haln Oe3BOIH.
Na,50,, OoUILTPOBaIM M OMILTPAT KOHIEHTPUPOBAJM 1n vacuo Jocyxa.
OcTaTok ouMmlaiM I[IOCPeICTBOM XpoMaTorpadmum Ha  CcuiamMkareje C
MCIIOJIE 30BaHUEM MeOH: DCM (0-2%) oJid TOT'O, YTOOH [IoJIy4aThb
YKasaHHEM B 3aT0JIOBKe MIPOIOYyKT.

Crammusa C - 3-(4-{4d-ammHO-2-[6-xJI0P—-1-(3,3,4,4,4-
neHradTopdbyTmi) —1H-MHDaz30a-3-mj1] —5—-MeTuJI-6—-0KCco-6, /T—-nurmunpo-5SH-

nuppoJio [2, 3-d] mMpMMUAOMH-5-1J1 } —2-1IMaHOQEeHWJI) [IpOllaHoOBagd KMCJoOTa. B
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KOJIBY, comepXxamyrn  MeTWJI 3-(4-{4d-ammHO-2-[6-xJI0P—-1-(3,3,4,4,4-
neHradTopdbyTmi) —1H-MHDaz30J-3-1j1] - 5-MeTuJI-6—-0KCco-6, /T-nurunpo—-5SH-
nuppoJio [2, 3-d] IMpUMUOMH-5-1J1 } —2-1IMaHOPEeHWJI) IIPOollaHoaT (58 MT,
0,090 mMoJsir) B THF (2 ™M) pobaBiggiam LiOH (38 mr, 0,90 MMOJIB) B
Boe (2 wi) . lloslydyaeMyK CMeChb IIepeMelMBaJiM B TedeHue 1 u npu RT
Ipexne, dYeM KOHIUEHTPpMpOBaJM 1in vacuo. OCTaTOK pPa3BOIMIIM COJISHOM
kucygoTom (0,1 H, 8,9 M), TBepmoe BEemeCTBO CcobMpalM IOCPedCTBOM
OMIETPOBaHMA, [OPOMEBAJIM BONOM M CYWNMIM I[IOI BaKyyMOM IJS TOTO,
yTOBH IOJIyYaTh YKa3aHHEM B 3arojloBKe NponykKT Ex-120B. H AMP (300
MI'i, CDsOD) o6 8,64 (m, J=8,7 I, 1H), 7,72 (c, 1H), 7,68 (c, 1lH),
7,52-7,42 (m, 2H),7,24 (m, J=8,7 Iu, 1H), 4,82-4,76 (M, 2H),
3,10 (v, J=7,2 Tu, 2H), 3,00-2,82 (m, 2H), 2,70-2,60 (M, 2H),
1,87 (¢, 3H); m/z=634 (M+1).

IIPVMMEP 121B

3-(4-{4d-avmHOo-2-[6-xJ0p—-1-(3,3,4,4,4-nedTradpTopbyTIj) - 1H-
MHIOa30JI-3-WJI] —5-MeTuJI-6-0KCO—6, 7T-nurnnpo—-5SH-nuppoJjio [2, 3-

d] IUPUMUIOMH-5-UII} —2-MeTUJIQEHWII) IPOIlaHOBasa KMCJIOTa

o]
OH
NH,
Cl ﬂ S o
o

F

F Fs
Crammug A - Me TUJI 3-(4-{4d-ammHO-2-[6-xJI0P-1-(3,3,4,4,4-

neHradTopdbyTmi) —1H-MHDaz30J1-3-mj1] —5—-MeTuJI-6-0KCco—-6, /T-nurunpo-5S5H-

nuppoJio [2, 3—-d] IMPUMUAOMH-5-1J1 } —2-Me TUJIQEeHWJI) [IpOollaHoaT . B
MMKPOBOJIHOBYID IHIPOOMPKY B MHepTHOM arTMocdepe as3oTa HoOOABJIAIM
M30Mep B MeTWII 3-(4-{4d-ammuHO-2-[6-xJI0P-1-(3,3,4,4,4-
neHradTopdbyTmi) —1H-MHDaz30J-3-mj1] - 5—-MeTuJi-6—-0KCco-6, /T-nurunpo-5S5H-

nuppoJio [2, 3-d] nupuMmuOnH-5-1J1} —-2-0poMPeHMII) IpollaHoaTa (100 MT,
0,14 MMOJIE ) , 1,1'-6uc (mnu-TpeT-

BbyrundocdmuHo) peppolieH ] nuxjgopnaiaoni (I11) (9,3 wMmr, 0,014 wmMvMoOJB),
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kapboHaT kaqmusa (197 mr, 1,43 mmodns), 2,4, 6-tpuMmernn-1,3,5,2,4,6-
TpHoKCcaTpmbopmMHaH (322 wMT, 1,28 w™moJsp) wm  gmokcaH (10 wi) .
[IpoOUPKyY 3alloJIHAJIM a30TOM B TeueHMe 4 MMH, 3arTeM oOOpabaTHEBaJu
MMKPOBOJIHAMKY B TeueHmMe 2 u npu 70°C. Peakumo oxJaxnajr mno RT u
TacuJiIM I[IOCPeICTBOM HoBaBJIeHMA COJIEBOT'O pacTBopa. llojlydaeMelk
PacTBOP BKCTpaluMpoBaliM C MCIOJb30BaHMeM ELOAC (3X) M opI'aHUUeCKUEe
cJou  OOBeIMHSIIN, Cymmau Hano ©0Oe3BOIOH. Na,S0q4, ouILTPpORBANIM U
dMIETPaT KOHLEHTPMpPOBaJM 1n vacuo Jocyxa. OcTaToK  ouMIaJIn
[IOCpenCcTBOM XpoMaTorpadun Ha cumKarese c VICIIOJIb 30BaHUEM
MeOH:DCM (0-2%) mjg Toro, dYToOH II0OJyYaTh VYKAa3aHHBEM B 3al'0JIOBKE
IIPOOYKT.

Cramusga B - 3-(4-{4-ammuOo-2-[6-xJ0pP—-1-(3,3,4,4,4-
neHTadTopObyTni) —1H-MHEOa30J-3-1JI] —5-MeTuJI- 6-0KCO—6, 7T-ourmapo-5H-
ouppoJio [2, 3-d] nupuMmuonH-5-mj} - 2-MeTMJIQeHWJI) IpollaHoBasgd KMKCJOoTa. B
KOJIBY, comepxamyrn MeTmJg 33— (4-{4-avmHO0-2-[6-xJ0pP-1-(3,3,4,4,4-
neHTadTopOy ™M) —1H-MHEOA30J-3-1JI] —5-MeTnJI- 6-0KCO—6, 7T-ourmuapo-5H-
ouppoJio [ 2, 3-d] nupuMuOnH—-5-1J1} —2-Me TUJIQeHWJI) [IpollaHoaT (55 MT,
0,086 mMvoms) B THF (2 wi), pobamBjagaiau LiOH (36 mr, 0,860 MMOJBL) B
BoIe (2 mi) . llojsydaeMyl CMeCh IepeMemMBaJMM B TedeHue 1 u nopumu RT
Ipexne, dYeM KOHIEHTPMPOBAaJM 1in vacuo. OCTaTOK pPa3BOIMIIM COJISHOM
kucJyoron (0,1 H, 8,6 MJI), TBepmoe BemecCTBO CcoOMpalM IIOCPedCTBOM
duIpTPOBaHUA, M[IPOMHEBAJM BONOM ¥ CYMMIM I[IOI BaKyyMOM IJS TOTO,
YyTOBL [OJIyYaTh yKa3aHHE B 3arojloBKe NponykT Ex-121B. 'H AMP (300
MI'i, CDsOD) & 8,64 (m, J=8,7 Tu, 1H), 7,72 (¢, 1H), 7,24 (&m,
J=8,7 Iu, 1H), 7,17-7,07 (M, 3H), 4,80-4,76 (M, 2H), 3,00-2,82
(m, 4H), 2,51 (v, J=7,8 TITu, 2H), 2,29 (c, 3H), 1,87 (c, 3H);
m/z=623 (M+1).

I[IPVMMEP 122B

3-(4-{4-ammHO-2-[6-xJI0P—-1- (3, 3,4, 4, 4-ne”HTadpTopbyTmi) - 1H-
MHIOA30JI-3-Wi] —5-MeTuJI-6—-0KCO—-6, 7T-nurunpo—-5SH-nmppoJio [ 2, 3-

d] IUPUMUINH-5-WJI } —2-TUOPOKCUQEHWII) [IpOIlaHOBasas KUCJIOTAa
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(0]
HO
OH
NH,
N7
Cl | 0]
o
F
F Fs
Crammusa A - Me TWII 3-(4-{4d-ammHO-2-[6-xJI0P—-1-(3,3,4,4,4-

neHradpTopdyTmil) —1H-MHIDa30J1—-3-UJI] —5—-MeTuJI-6—-0KCOo—-6, /—-ourunpo—-5SH-

OVppPoJio [2, 3-d] IMPpUMUOVH-5-MJI} —2-MeTOKCHUOEHWII) [IpollaHoaT. Komnoy,
comepxamyioo I-Al (143 wmr, 0,42 mmoJuw), I-17 (150 mr, 0,42 MMOJB)
u OukapboHaT kamua (51 M, 0,51 w»mMoJgwb) B t-BuOH (5 ™),
nepeMemmBaguM B TeueHue 16 u 1mpu 70°C. PeaKLUMOHHYK CMeCh
KOHLIeHTPMPOBaJM 1n vacuo »nocyxa. OCTaTOK OuMIaliM [IOCPEeICTBOM

KOJIOHOUHOM XpoMaToTpaduy Ha cuiaukarejie C MCHoJb30BaHMeM MeOH:DCM

(0-10%) oJss ToTo, yTOOH IOJIyYdaThb palleMrMueckoe yKasaHHoOe B
3aTr0JIOBKE coenMHeHMe. PaLieMmueCcKMM MaTepua paspemam c

MCIOJb30BaHeM xXupalibHOM SFC (Phenomenex Lux 5u Cellulose-4) nusa
TOTO, UYTOOB I[OJIydaThb u30Mep A (Bojiee OHCTPOE DJIIOMPOBaHUE) U
nzoMep B (BoJjiee MelJieHHOe 3JIOMPOBaHUE) .

Cramgua B - 4-aMmHO-2- (6-xJI0p-1-(3,3,4,4,4-11eHTadTOopOYTUII) —
1H-mHmaz0oa-3-mJj) —5-MeTuJi-5- (2-okcoxpoMaH—-7-mJ) -5, 7-ourmuopo—- 6H-
nuppoJio [2, 3-d] nupuMMOMH-6-0H. B KoJIOy, cCcoIepXalyln M30Mep A MeTUJI
3-(4-{4d-ammHOo-2-[6-xJI0Pp—-1- (3,3, 4,4, 4-nenTadpTopbyTmy) - 1H-MHOa30JI—
3-mi] —-5-MeTuJI-6-0KCo—-6, 7T-ourmunpo-S5H-nmppoJio [ 2, 3-d] IMpUMUOUH-5—
uin}-2-mMeTokcubeHm) nponanoara (60 mr, 0,092 mmoyne) B DCM (1 ™),

npu 0°C 1o kKamiaMm »odaBigaiar Tpubpombopax (0,2 wmi, 2,11 MMOJL) .

[loyyaeMyld CMecChb IepeMemuBaau 1 u npu 0°C, saTem 16 u mpu RT.
BaTeM peakKUMK TacCWJM I[IOCPelCTBOM IOOaBJIEHMA I'MIPOKCHIA HaTPU.
SHaueHMe pPH pacTrBOpPA KOPppPeKTHUpOBaJIiXL OO pH 0 [IOCPEenCcTBOM
nofaBJieHUs COJIAHOMU KVCJIOTEL (2 H) . IMoJy4daeMet pacTeop
BKCTPpalrnpoBalin C MCIoJIb30BaHMeM ETLOAC (3X) M opl'aHMUeCKMEe CJIOU

O0BeIVHANM, Cymmau Han 60e3BoOH. NayS0,, OouIbTporalin MM OUILTPAT
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KOHILEHTPUPOBAJM 1n vacuo H»ocyxa IJia TOoTo, UYTOOH [OJIydaThb
YKa3aHHEM B 3aTOJIOBKe TPOOYKT.

Crammusa C - MeTII 3-(4-{4d-ammHO-2-[6-xJI0P—-1-(3,3,4,4,4-
neHradpTopdyTmi) —1H-MHDa30J1-3-MjI] —5—-MeTuJI-6—-0KCco—-6, /T—-nurunpo—-5S5H-
nuppoJio [2, 3—-d] IMpUMUOMH-5-1JI} —2-TUIOPOKCUDEHNWII) IPOIIaHOoaT . Komnby,
comepXxamyn d-aMmHO-2- (6-xJ10p—-1-(3, 3,4, 4, 4-nenradpTopdbyTmi) —1H-
MHOas30JI-3-WJ) —5—-MeTuji-5- (2-okcoxpoMaH—"7-wmJ) -5, 7T-nurunpo—- 6H-
nuppoJio [ 2, 3-d] nupuMmunuua-6-od (60 mr, 0,099 mmosws) B MeOH (4 ™),
rnepemMemmMBagM B TeueHue 3 u 1mpm  110°C. PeaklMOHHYK CMeChH
KOHLEHTPUPOBAJM 1n vacuo H»ocyxa IJiga TOTOo, UYTOOH [IOJIydaThb
YKa3aHHEM B 3aT0OJIOBKe IIPOOYKT.

Cramusga D - 3-(4-{4d-ammuo-2-[6-xJ0pP—-1-(3,3,4,4,4-
neHTadTopbyTni) —1H-MHEOa30J-3-1JI] —5-MeTUJI- 6-0KCO—6, 7T-ourmapo-5H-
OUppPoJIo [ 2, 3—d] IMPUMUIOVH-5-1JI} —2-TUIPOKCUOEHWII ) IPOlaHOBa A
KucyjoTa. B komnby, comepxamyln MeTuJ 3- (4-{4-ammHO-2-[6-xJIO0p—-1-
(3,3,4,4,4-nnerradpTopdyTmi) —1H-mHDazoa-3-ui] —5-MeTujI-6-oKco-6, 7-
ouTunpo-5SH-nuppoJio [2, 3-d] IMpUMUONH-5-1J1} —2—

TUIPOKCUPeHMI) NponaHoar (60 w~mr, 0,094 wvmosis) B THFE (4 wMiI),
nofapyaau Iuipokcun HaTtpuda (19 mr, 0,47 mMvose) B BOome (0,5 wMiI).
ITolyyaeMy CMeCch IIepeMemlyBaluM B TeueHue 6 Y 1pu RT, 3aTem
KOHIEHTPMPOBaJM 1n vacuo znocyxa. OCTaTOK pa3BolIujM BomoM u pH

KoppekTupoBaiu OO0 PH 4 C HMCIOOJb30BaHMeM COJISHOM kKucJoTh (1 H).

[IoJlydaeMblll PacTBOP DSKCTparMpoBallM C MCHOJIb30BaHuMeM ETLtOAc (3x) u
opraHuyecKue cJIiomn OOBeIMHAIN, CYIINJIIN Hano 6e3BOIOH. Na>S0y4,
OMIILTPORBAIM U OUIILTPAT KOHIEHTPHPpOBaJM 1in vacuo nocyxa. OCTaTok
pazsonuim B EtOAc:DCM:rekcaHe (1:1:4) M  TBepOoe  BeleCTBO
cobupalM TIOCPeACTBOM OQMIBLTPOBAHUA WM CYIMIM [IOO BaKyyMOM MOJId
TOTO, UYTOOH IMOJYyYaTh YKa3aHHHM B 3arloJIOBKe OpoOoykT Ex-122B. IH
AMP (400 MI'n, CDsOD): 6 8,70 (m, J=8,8 TIu, 1H), 7,78 (c, 1H),
7,29 (m, J=8,8 I, 1H), 7,14 (m, J=2,4 Tu, 1H), 7,04 (mm, J=8,4
rn, 2,4 ™1, 1H), 6,78 (m, J=8,4 Tu, 1H), 4,84 (v, J=7,2 Tu, 2H),
3,03-2,86 (M, 4H), 2,60 (v, J=7,6 Tu, 2H), 1,85 (c, 3H); m/z=625
(M+1) .
[MPVMEPH 123A-139B

Vcrosb3ysa IO CYMEeCTBY Ty Xe IIPolenypy, KaK oIomMcaHo B Ex-1A,
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HoJiyuajy CJeoyillue COoeOMHeHMsa B Tabiauie 18.

Tabamuiia 18

Ex.

[Tpowm.
coefn.

SM

KosoHk
a oys
XnpaJlb
HOTO

paspelu

CHIMA

CrpyKTypa

HasBaHue

m/z

(M+1)

123AA

I-35A

Lux
Cellul

ose—-4

OH

(58)-3-{2-[4-
aMMHO—5—
MeTHJI-6—0KCO—
2-{1-
[TeTparunpo-
2H-nmpan-2-
muiamMeTmii] —1H-
nupasoso[3,4-
bl noupnonu-3-
uin}-6,7-
ouruapo-5H-
nuppoJio[2, 3-
d] nupuMmuOnH-—
5-mn]-1,3-
THa30JI-4-1J1} —
2,2-

OyIMe TUJIIIPOIIaH

OBasd KMCJIOTAa

563

123AB

I-35A

Lux
Cellul

ose—4

OH

(58)-3-{2-[4-
aMMHO—-5-—
MeTHUJI-6—0KCO—
2-{1-
[TeTparnopo-
2H-nupan—-2-
maMeTmi] —1H-
nupasoyo[3, 4-
bl oupuona-3-
un}l—-6,7-
ourunpo—-5SH—
nuppoJo[2, 3-
d] nuprMuOnH-
5-mmi]-1,3-
THa30JI-4-1J1} —

2,2-

563




2277

OVIME TVIJITIPOIIaH

OBaAdA KMCJIOTa

124AR

I-42A

IC

OH

3-{2-[4-
aMMHO—5—
MeTHJI-6—0KCO—
2-{1-
[TeTparuopo-
2H-nmpan—-2-
maMeTmi ] —1H-
nupasoso[3, 4-
bl oupruona-3-
uin}—-6,7-
ourunpo—5SH-
nupposo[2, 3-
d] nupuMrOnH-
5-un]-1,3-
okcasoJy—-4-
uin}-2,2-

OyMe TUIINPOIlaH

oBasd KUCJIOTa

547

124AB

I-42A

IC

OH

3-{2-[4-
aMMHO-5-—
MeTUJI-6—-0KCO—
2-{1-
[TeTparnopo-
2H-nimpaH—-2-
uaMeTmi] —1H-
nupasoJo[3, 4-
bl noupuonua-3-
unl—-6,7-
ouruapo-5SH—
nuppoJo[2, 3-
d] nuprMuOnH-
5-mi]-1,3-
okcasoJy-4-
uinl—-2,2-

OyMe TUJIIIPOIaH

OBasd KMCJIOTa

547
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125AA

I-35A

AD-H

OH

(58)-3-{2-[4-
aMMHO—5—
MeTuI-2-{1-
[4-
MeTUIILMKIIOTEK
cusMeTmJi] —1H-
nupasoJo[3, 4-
bl oupruona-3-
Wi} —-6-0KCO-—
6, 7-ouruOpo-—
5H-
nupposo[2, 3-
d] nupuMrIOnH-
5-mmn]-1,3-
THMas0JI-4-1J} -
2,2-

OyMe TUIINPOIlaH

oBasd KMUCJIOTa

575

125AB

I-35A

AD-H

OH

(55)-3-{2-[4-
aMMHO—5-
MeTuJI—-2-{1-
[4-
MeTUJILMKIIOTEK
cusMeTmJi] —1H-
nupasoJo[3, 4-
bl oupuonu-3-
M} —6-0KCO—
6, 7T-ouruopo-—
5H-
nuppoJo[2, 3-
d] nuprMuOnH-
5-mmn]-1,3-
THa30JI-4-1J1} —
2,2-

OyMe TUJIIIPOIaH

OBasd KMCJIOTa

575
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126AA

I-42A

AD

OH

3-{2-[4-
aMMHO—5—
MeTuI-2-{1-
[4-
MeTUIILMKIIOTEK
cusMeTmJi] —1H-
nupasoJo[3, 4-
bl oupruona-3-
Wi} —-6-0KCO-—
6, 7-ouruOpo-—
5H-
nupposo[2, 3-
d] nupuMrIOnH-
5-mmn]-1,3-
oKCcasoJI-4-
uin}-2,2-

OyMe TUIINPOIlaH

oBasd KMUCJIOTa

559

126AB

I-42A

AD

CH

3-{2-[4-
aMMHO—5-
MeTuJI—-2-{1-
[4-
MeTUJILMKIIOTEK
cusMeTmJi] —1H-
nupasoJo[3, 4-
bl oupuonu-3-
M} —6-0KCO—
6, 7T-ouruopo-—
5H-
nuppoJo[2, 3-
d] nuprMuOnH-
5-mmn]-1,3-
okcasoJy-4-
uinl—-2,2-

OyMe TUJIIIPOIaH

OBasd KMCJIOTa

559
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127A

IA

Cl I o

4-(2-{4-
aMMHO—2-[6—
xjop—-1-(2-
bTopBeHsMII) —
lH-umupgason—-3-
ni] —5-MeTui—
6-okco—-6,7-
ourunpo—5SH-
nuppoJo[2, 3-
d] nupuMuOnH-
S5-mn}-1,3-
okcasoJy-4-
uin)—2,2-
OIMPTOPOYTAHOB

asg KucjoTa

612

128A

IA

OH

Cl | Q

3-(4-{4-
aMmHoO—2—[ 6—
xjop-1-(2-
bropBeHsMIT) —
lH-mHpmasoJ—3-
ni] —5-MeTui-
6-okco—-6, 7-
onrunpo-5SH—
nuppoJo[2, 3-
d] nupuMuOnH-
5-mn}-1,3-
oKCasoJ-2-
i) —2,2-

OVIMe TUJIIIPOIIaH

OBasd KMCJIOTAa

590

129A

Chiral
Cellul

ose—-SB

O}

Cl | o]

3-(6-{4-
aMMHO—2—-[6—
xjop—-1-(2-
brTopBeHsMIT) —
lH-uupgason—-3-
ni] —5-MeTui—
6-okco—-6,7-
ourunpo—5SH—
nuppoJo[2, 3-
d] nuprMuOnH-
S5—mi} IUpUOUH—

33—

572
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WJI) IpollaHoOBas

KMCJIoTa

130A

ID

2-{4-amMmHO-2—
[6—xmop-1-(2-
bTopBeHsMII) —
lH-umugason—-3-
i) -5-meTmi—
6-okco—-6,7-

ourunopo—SH-

nuppoJo[2, 3-
d] nupuMuOnH-
S5-mmn}-1,3-

BeH30THas30JI—
5-kapBboHoBasa

Kuciiora

600

131B

I-20

IC

OH

NH,

Cl I O

3-(6-{4-
aMmMHO—-2- [6—
xjop-1-(2-
bropBeHsMIT) —
lH-mHpmasoJ—3-—
i) -5-mMeTmi—
6-okco—-6, 7-
ourunpo-5SH—
nuppoJo[2, 3-
d] nupuMuOnH-
S5} nupmuouH—
3-mi)-2,2-
OyIMe TUJIIIPOIaH

OBasd KMCJIOTAa

600

132AA

I-42A

Chiral
Cellul

ose—-SB

CH

Cl | Q

3-{2-[4-
aMmMHO—-2-{6—
xjop—-1-[4-
MeTUJILMKIIOTEK
cusMeTmJi] —1H-
MHOaB0J—3—
i} -5-mMeTmi—
6-okco—-6,7-
ouruaopo—5SH—
nuppoJo[2, 3-
d] nuprMuOnH-
5-mi]-1,3-

okcaszsoy—4-

592
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unl—-2,2-
OVIME TUJIIPOIlaH

OBaAdA KMCJIOTa

132AB

I-42A

Chiral
Cellul

ose—-SB

Cl

CH

3-{2-[4-
aMMHO—-2-{6—
xjop—-1-[4-
MeTUIILMKIIOTEK
cusMeTmJi] —1H-
MHOaB0J—3—
Wi} —5-MeTuj—
6-okco—-6,7-
ourunpo—5SH-
nuppoJo[2, 3-
d] nupuMMOnH-
5-un]-1,3-
okcasoJy—-4-
uin}-2,2-

OyMe TUIINPOIlaH

oBasd KUCJIOTa

592

133AA

I-35A

IC

OH

(58)-3-{2-[4-
aMMHO—-2—-{6—
drTop-1-
[TeTparnnpo-
2H-nimpan-2-
naMeTmi] —1H-
MHOAB0J~3—
Wi} —5-MeTui—
6-okco—-6,7-
ourunpo-5SH—
nuppoJo[2, 3-
d] nuprMuOnH-
5-mmn]-1,3-
THa30JI-4-1J1} —
2,2-

OyMe TUJIIIPOIaH

OBasd KMCJIOTa

580
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133AB

I-35A

IC

OCH

(58)-3-{2-[4-
aMmMHO—2-{6—
bTop-1-
[TeTparuopo-
2H-nimpan—-2-
maMeTmi ] —1H-
MHOaB0J—3—
i} -5-mMeTmi—
6-okco—-6,7-
ourunpo—SH—
nuppoJo[2, 3-
d] nupuMuOnH-
5-mmn]-1,3-
THMasoa-4-mi} -
2,2-

OyMe TUIINPOIlaH

oBasd KMUCJIOTa

580

134AA

I-42A

IC

OH

3-{2-[4-
aMmMHO—-2- { 6—
bTop-1-
[TeTparnopo-
2H-nimpan—-2-
naMeTmi] —1H-
MHOaB0J~3—
i} -5-mMeTmi—
6-okco—-6, 7-
ouruapo-5SH—
nuppoJo[2, 3-
d] nuprMuOnH-
5-mmn]-1,3-
okcasoy-4-
unl—-2,2-
OyMe TUJIIIPOIIaH

OBasd KMCJIOTAa

564

134AB

I-42A

IC

OH

3-{2-[4-
aMmMHO—-2-{6—
brTop-1-
[TeTparuopo-
2H-nimpan—-2-
maMeTmi] —1H-
MHOaB0J—3—

i} -5-MeTmi—

564
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6-okco—-6,7-
ourunpo—5SH-
nupposo[2, 3-
d] nuprMuOnH-
5-mmn]-1,3-
okcasoJy-4-
uint—-2,2-

OyMe TUIINIPOIlaH

OBaAd KMCJIOTa

135A

IA

4-(2-{4-
aMMHO—-2-[6—
dTop-1-(3-
bTopBeHsMII) —
lH-umupgasoyn—-3-
ni] -5-MeTui-
6-okco—-6,7-
ourmuapo-5H-
nuppoJio[2,3-
d] nupuMmuOomMH-
5-un}-1,3-
okcasoJy-4-
i) —-2,2-
ondTopOyTaHOB

asg KMcJjioTa

596

136AA

I-35A

AD-H

OH

(58)-3-{2-[4-
aMMHO—2—-{6—
drop-1-[4-
MeTUJILMKIIOTEK
cusMeTmJi] —1H-
MHOAB0J-3—
Wi} —5-MeTujI—
6-okco—-6,7-
ouruapo—-5SH—
nuppoJo[2, 3-
d] nuprMuOnH-
5-mmi]-1,3-
THa30JI-4-1J1} —
2,2-

OyMe TUJIIIIPOIIaH

OBaAd KMCJIOTa

592
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136AB

I-35A

AD-H

OH

(58)-3-{2-[4-
aMmMHO—2-{6—
bTop-1-[4-
MeTUIILMKIIOTEK
cusMeTmJi] —1H-
MHOaB0J—3—
i} -5-mMeTmi—
6-okco—-6,7-
ourunpo—SH-
nupposo[2, 3-
d] nuprMuOnH-
5-mmn]-1,3-
THMasoa-4-mi} -
2,2-

OyMe TUIINPOIlaH

OoBasd KMUCJIOTa

592

137AA

I-42A

Pauemn
yeckasa

Cls8

OH

3-{2-[4-
aMmMHO—-2-{ 6—
bTop-1-[4-

Me TUJILMKIIOTEK
cusMeTmJi] —1H-
MHOAB0J~3—
i} -5-MeTmi—
6-okco—-6, 7-
ourunpo-5SH—
nuppoJo[2, 3-
d] nupuMuOnH-
5-mn]-1,3-
okcasoJy-4-
unl—-2,2-

OyMe TUJIIIPOIIaH

OBasd KMCJIOTAa

576

137AB

I-42A

Pauemm
yeckas

Cl8

OH

3-{2-[4-
aMmMHO—-2-{6—
brTop-1-[4-
MeTUIILMKIIOTEK
cusMeTmJi] —1H-
MHOaB0J—3—
i} -5-mMeTmi—
6-okco—-6,7-
ouruapo—-5SH—

nuppoJo[2, 3-

576
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d] nuprMuOnH-
5-mi]-1,3-
okcasoJy-4-
uinl—-2,2-

OyMe TUIIIIPOIIaH

OoBaAdA KMCJIOTAa

138B

(R,R)W
HELK-O

Cl

OH

3-(2-{4-
aMMHO—-2-[6—
xjop—-1-(2-
bTopBeHsMII) —
lH-umupgasoyn—-3-
mi] -5-

UM KJIOIPONMII—
6-okco—-6,7-
ourmunpo—5SH-
nuppoJio[2,3-
d] nupuMMOMH-
5-un}-1,3-
okcasoJy-4-
ui)—-2,2-

OVIMe TUJIIIPOIaH

OBasg KMCJIOTAa

6le

139B

(R,R)W
HELK-0O

OH

3-(2-{4-
aMMHO-5-—

UM KJIOIPONMII—~
2-[6-dbTop-1-
(2-
bropBeHsMIT) —
lH-uHpgason—-3-—
MJI] -6—0KCO—
6, 7T-ouruopo-
5H-
nuppoJo[2, 3-
d] nuprMuOnH-
5-mn}-1,3-
okcasoJy-4-
i) —2,2-

OyMe TUJIIIPOIIaH

OBaAd KMCJIOTa

600

[IPVMMEP 140A

3-(4-{4d-ammHO-2- [6-xJI0p—-1- (2-bTOopOeH3MII) ~1H-MHOa30JI-3-1JI] —

5-MeTmJI-6-0KCO—-6, /T-ourunpo—-5SH-nuppoJio [ 2, 3-d] nupuMmOuH-5-wmi} —1H-
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1,2,3-tpuaszson-1-miu) -2, 2-OUMe TUJINIPOIIaHOBaad KMCJIOTa

Cl | o

Cragua A - os1tuia 3-(4-{4-aMmHO-2-[6—-xJI0p—1- (2—-dTOpPOEH3UII) —
1H-mumazon-3-ui] —-5-MeTuiji-6-0KCo-6, /T-ournnpo—-SH-nmupposo [2, 3-
d]l mupuMuomH-5-un}-1H-1, 2, 3—-Tpuaszon-1-mui) -2, 2-OuMe TUJIIIpOoIaHoaT.
CMmechb, comepxamyio I-60 (460 wmr, 1,273 wmvmoJws), I-Al5 (432 wr,
1,273 wMvmonks) u Oukap®oHaT kKajgma (637 MmMr, 6,36 MMoJib) B t-BuOH
(10 ™), B koJybe mnepememmBaigu nopu 70°C B TeueHue 48 UacoB.
PeakluMio pa3BOOMIIM BOIOM M BKCTPATMPOBa M C MCHOJb30BaHMeM EtOAcC
(3x) . OpraHMUYecKMre CJIOM OOBeOMHSAJM, I[IPOMHBAJIM B COJIEBOM pacTBOpEe,
cymmsm Hal ©0e3ronH. MgSO,; M QuIIbTpoBaiM. OMIIBTPAT KOHLEHTPUPOBAJIU
in vacuo. OCTaToOK oOuUMIaj M IIOCPEINCTBOM KOJIOHOUHOM XpoMaToI'padum
Ha CcuiMkKarejle C ucnojgs3oBaHveM (EtOAc:EtOH 3:1) :rekcaHa 1Jid
TOTO, UYTOBH I[IOJIydaThk yKasaHHOe B 3aloJIOBKe coelMHeHue. m/z=418
(M+1) .

Cramusa B - 3-(4-{4d-ammHO-2- [ 6-xJI0p—-1- (2-dTOpPOeH3MII) —1H-
MHIOAa30J-3-WJjl] —5-MeTuJI-6-0KCO—-6, 7T-nurunpo—-5SH-nuppoJio [2, 3—
d] nnpuMmuaouH-5-mi}-1H-1, 2, 3-Ttpuaszoi-1-mi) -2, 2—-auMe TUJINIPOlaHOoBa g
kucJsiora. KoJby, comepxamy® 2Tuil 3- (4-{4d-aMmHO-2-[6-xJIOpP—-1- (2~
bTopbeHsuy) —1H-MHOaz0-3-1i] —5-MeTujI-6-0KCco—-6, /T-auruagpo—-5H-
nuppoJio [2, 3-d] nupuMmmunouua-5-mn}-1H-1, 2, 3—-Ttpuazoja—-1-mi) -2, 2-
ovMeTunponadoar (470 w~mr, 0,760 wMvosb) wm LiOH (91 wmr, 3,80
MMOJIL) B cMecu MeCN (5 mu) m Bome (5 mi) nepememmBaiu npu 40°C B
TeueHMe 3 uYacoB. CMechk oxJaxpaiu no RT, passonmwim B EtOAC wm
BOIH. HacChl . KH,POQ4, SKCTpArupoBaJM C MUCOoJb30BaHMeM EtOAc,
opraHMYecKMe CJIOM OOBeIMHSJM, [IPOMEBaJIM B COJIeBOM pPacTBOPeE,

Cymmar Hal ©0e3ronH. MgSO, M QuIIbTpoBaliM. OUMIBETPAT KOHLEHTPUPOBAJU
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in wvacuo. oJjIi4 TOoTro, uyTOOH IIOJIYUaTh palleMUuueckKoe YKa3aHHOe B

3aroJIOBKe coenmHeHue Ex-140. PalleMMueckuii MaTepuaJl paspemanu C

UCIIOJIb30BaHMeM xupajbHoi SFC (CHIRALPAK® AD) @mjasg TOTO, UTOOH
nojiyyaTk mus3oMep Ex-140A (6oJjiee OHCTpPOe DJIOMPOBaHME) UM M30Mep Ex-—
140B (BoJjiee MemJIeHHOe sJloMpoBaHme). 'H AMP (400 MI'n, DMSO-dg) &
12,73 (¢, 1H), 11,25 (¢, 1lH), 8,69 (m, J=8,7 Tu, 1H), 8,01 (m,
J=1,7 ru, 1H), 7,91 (¢, 1H), 7,36 (v, J=7,0 Tu, 1H), 7,29 (mom,
J=s,7, 1,8 I, 1H), 7,27-7,20 (m, 1H), 7,19-7,10 (M, 2H), 6,73
(c, 2H), 5,81 (¢, 2H), 4,48 (c, 2H), 1,24 (c, 3H), 1,07 (m,
J=15,1 T'u, 6H), m/z=590 (M+1).

[IPVMMEP 141A

2= (4-{4d-avmHOo-2- [6—-xJIOop—1— (2-dTOopOeH3mi) ~1H-MHODa30J1—-3-1JI] —
5-MeTnJI-6-0KCO—-6, 7T-ourunpo-5SH-nuppoJio [2, 3-d] nupuMmuanH-5-mj} —1H-

1,2,3-Ttpuaszoi-1-ui) —-2-MeTHUJINpPollaHoBasa KMCJIOTa

o}
N OH
N= '~
NH, N
—
N7
Cl | o]
v
oA
F

Ex-141A 1moJgydajamu, cJelys IO CYmecTBY TOM Xe IIpolelype,
KOoTOopasa omImcaHa B Ex-140A, wmucnojgep3ysa 1-61 B kKadecTBE MCXOIHOTO
MaTepuayia. PalleMMUeCKMI MaTepMall pas3pellajM C MCIOJb30BaHMEM
xupajlbHo SFC (CHIRALCEL ® 0Z) @mjag Toro, UYTOOH IIOJyYaTh M3OMEP
Ex-141A (DoJjiee OHICTPpOe BJKOMUPOBaHMe) U u30oMep Ex-141B (BoJiee
MeIJIeHHOEe 3JIOMPOBaHUE) .

IPVMEPH 142B-219A

Vcrnosesysd IO CyWleCTBY Ty Xe I[Ipolenypy, KakK OIMCcaHO B
npuMepe 9B, Ex-10B m Ex-11B, noay4daaum cJenypomye COEOWMHEHUS B
Tabmuiue 19.

Tabamiia 19

Ex. [Tpowm. CTpyKTypa HasBaHMe m/z
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coen.

SM

(M+1

142B

I-65B

OH

Cl [ o]

3-(4-{4-ammuHO-2- [ 6—xXJOpP—
1-(2-dTopBensmmn) —-1H-
MHOasoJd-3-mi] -5-MeTua-o6-
OKCcOo—-6, 7T-gurnuipo-5SH-
nupposio[2, 3-d] nupuUMMONH—
S5-un}-1,3-Tnazson-2-mi) -
2, 2-O0VMe TUJINIPOIIaHOBa S

KMCJIOoTa

606

143B

I-74B

Cl |

4-{4-ammHO—-2—- [6—xJOP—1-
(2-dTopBeHsmi) —1H-
MHOasoJa-3-mj] -5-MeTui—-6-
OKCO—-6, 7T-gurnipo—5SH-
nuppoJio[2, 3-d] nupuMMOMH—
S—-ui} nupuonH-—2-—

Kap@OHOBaH Kucjiora

544

144A

I-63A

3-(4-{4-amMmHO-5-MeTMNII-6—
okco—-2-[1-(3,3,4,4,4-
nenrapTopdOyTmir) —-1H-
nupasoo[ 3, 4-b] nupmunomH—
3-un] -6, 7-gurnnpo-5SH-
nuppotio[2, 3-d] nupuMmuoMH—
S5-un}-1H-nupasoya-1-umu) -
2, 2—-0yMe TUIINIPOIIaHOBA S

KHMcCJioTa

594

145A

I-63A

3-(4-{4-ammHO-2-[1-(2-
dropBensMI) —1H-
nupasoso[ 3, 4-b] nupnuouu-—
3-miy] -5-MeTnJI-6-0KCO—

6, 7T-ournnpo-5SH-
nuppotio 2, 3-d] nupuMmuOMH—
S5-un}-1H-nupasoya—-1-umu) -
2, 2-IVMe TUIINIPOIIaHOBAa S

KHMCJIoTa

556

l4eAn

I-53A

4—(2-{4-ammHO-2-[1-(2-
brTopBensMI) —1H-
nupasoso[3, 4-b] nupnuouu-—
3-mi] -5-MeTnJI-6-0KCO—

6, 7T-ournmpo-5SH-
nuppoJio[2, 3-d] nupuMMOMH—

5-mn}-1,3-okcason—4-

577
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1) BeH30MHasa KMCJIoTa

147A

I-58A

4—(2-{4-ammHO-2-[1-(2-
brTopBeHsMI) —1H-
nupasoso[3, 4-b] nupmuonu-—
3-un] -5-MeTnJI-6-0KCO-

6, 7T-ournmpo—-SH-
nupposio[2, 3-d] nupuUMMONH—
5-un}-1,3-tnason-4-

nJ) BeHsoMHasa KUCJIoTa

593

148A

I-75A

CH

3-(4-{4-ammHO-5-
uukJonponua-2-[1-(2-
brTopBeHsMII) —1H-
nmupasoJo[ 3, 4-b] nupmuonH-—
3-mi] -6-okco-6, 7-
ourungpo-5SH-nupposo[2, 3-
d] nupumMmuaomH-5-

ni} deHMII) npornaHoBas

KucJjiora

564

149A

I-35A

(S)-3-(2-{4-ammHO-2-[1-
(3-dTopbensui) -1H-
nupasoso[3, 4-b] nupnomnH-
3-miy] -5-MeTnJI-6-0KCO—

6, 7T-ournnpo-5SH—
nuppoJio[2, 3-d] nupuMmuOnH—
S5-un}-1, 3-mnason-4-miu) -
2, 2-OyMe TUIINPOIIaHOBA S

KIMCJIoTa

573

150A

I-42A

3-(2-{4-ammHO-2-[1-(3-
dropBeHnsMI) —1H-
nupasoso[ 3, 4-b] nupnuouu-—
3-mi] -5-MeTnJI-6-0KCO—

6, 7T-ournnpo-5SH-
nuppoJio 2, 3-d] nupuMMOMH—
5-mn}-1,3-okcason—4-mi) —
2, 2-IVMe TUIINIPOIIaHOBAa S

KHMCJIOTa

557
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151A

I-35A

(S)-3-(2-{4-ammHO-2-[1-
(HMKJIOTeKCcuIMe TmJI) — 1H-
nupasosio[3, 4-b] nupnuouu-—
3-uy] -5-MeTnJI-6-0KCO-—

6, 7T-ournnpo—-5SH-
nupposio[2, 3-d] nupUMMOMH—
S5-un}-1,3-mnazson—-4-miu) -
2, 2-O0VMe TUIINIPOIIaHOBAa g

KMCJIOTa

561

152A

I-42A

3-(2-{4-ammHO-2-[1-
(HMKJIOTeKCcuIMe M) — 1H-
nmupasoJio[ 3, 4-b] nupuonH-—
3-miy] -5-MeTuJjI-6-0KCO-

6, 7T-ournapo—-5SH-
nuppoJio[2, 3-d] IupUMMINH—
5-un}-1,3-okcaszson—4-mi) -
2, 2-IVMe TUJINpOoNlaHoOBa s

Kucjiora

545

153Aa

I-35A

(S)-3-(2-{4-ammHO-2-[1-
(IUMKJIIONIEeHTUIIMEe TIJT) — 1H-
nupasoso[3, 4-b] nupnomnH-
3-mJ] -5-MeTnJjI-6-0KCO—

6, 7T-ournnpo-5SH—-
nuppotio[2, 3-d] nupuMmuOmMH—
S5-un}-1, 3-mnazson—-4-miu) -
2, 2-nyMe TUIINIPOIIaHOBA S

KIMCJIoTa

547

154A

I-42A

3-(2-{4-ammHO-2-[1-
(HMKJIONIeHTUIMe TMJI) — 1 H-
nupasoso[3, 4-b] nupnuouu-—
3-my] -5-MeTnJI-6-0KCO—

6, 7T-ournnpo-5SH-
nuppoJio[2, 3-d] nupuMMOMH—
5-mn}-1,3-okcason—4-mi) —
2, 2-IVMe TUIINIPOIIaHOBAa g

KHMCJIOTa

531
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155B

I-48B

Cl

Fs

CH

4-{4-ammHO-2- [6—x%JOP—1-
(3,3,4,4,4-
neHTradTopByTHI) —1H-
MHOasoJd—-3-mj] -5-MeTua—-o6-
oKCco—-6, 7T-gurnnpo-5SH-
nupposio[2, 3-d] nupUMMOMH—

5-my} BeH30MHAs KMUCJIOTa

581

156A

I-58A

Cl

F3

4-(2-{4-ammuHO-2- [ 6—xXJOpP—
1-(3,3,4,4,4-
neHradpTopByTmi) —1H-
MHOasoJa-3-mj] -5-MeTua—-6-
OKCO—-6, 7T-gurnapo—-5SH-
nupposio[2, 3-d] nupuMMOMH—
5-un}-1,3-tnason-4-

1) BeH30MHaa KUCJIoTa

664

157A

I-76A

Cl

OH

(2E)-3-(4-{4-ammHO-2—-[6—
xjop—-1-(3,3,4,4,4-
nenrapTopdOyTmir) - 1H-
MHIOA30JI—-3-1JI] —5-MeTujI—6—
okco—-6, 7T-murnnpo—5SH-
nuppotio[2, 3-d] nupuMmuOmMH—
S5-uin} deHms) npon-2-eHoBas

KMcJgioTa

607

158A

I-75A

OH

3-(4-{4-amuHO-2- [ 6—xJIOpP—
1-(3,3,4,4,4-
neHTadTopByTHI) —1H-
MHOasoJg—-3-mj] -5-
UMKJIIONPONUII-6—0KCO—6, 7—
ourunpo-5SH-nupposo[2, 3—
d] nupumMuonH-5-

ui} beHNI) IpolaHoBa s

KIMCJIOTa

635

159A

I-42A

Cl

3-(2-{4-amMuHO-2- [ 6—xJIOpP—
1- (umkjJorexkcuaMeTmi) — 1H-
MHOasoJa—-3-mi] -5-MeTuia—-6-
OKCcOo—-6, 7T-gurnuipo-5SH-
nupposio[2, 3-d] nupuMMOMH—
5-un}-1,3-okcason—4-wmi) —
2, 2-IVMe TUIINIPOIIaHOBAa S

KHMCJIOoTa

578
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160B

I-11B

OH

(S)-3-(4-{4-ammHO-2—-[6—
xjop—1-
(HMKJIONIeHTUIMe TIJI) — 1H-
MHOasoJd—-3-mj] -5-MeTua—-o6-
oKCco—-6, 7T-gurnnpo-5SH-
nupposio[2, 3-d] nupUMMOMH—
5-uin} deHns) npornaHoBas

KHMCJIOoTa

545

lelAa

I-42A

3-(2-{4-ammuHO-2- [ 6—xXJOpP—
1- (umkjgoneHTMIMEeTMII) — 1H-
MHOasoJa-3-mj] -5-MeTua—-6-
OKCO—-6, 7T-gurnunpo—-5SH-
nuppotio[2, 3-d] nupuMMOMH—
5-mun}-1,3-okcason—4-mi) —
2, 2-1uMe TUJINpOoNlaHoBa g

Kucijiora

564

l162A

I-35A

(S)-3-(2-{4-amMmmHO-2-[6—
xJjop—1-
(IUMKJIIONIEeHTUIIMEe TMJT) — 1H-
MHIOA30JI—-3-1JI] —5-MeTujI—6—
okco-6, 7T-murnnpo—5SH-
nuppotio[2, 3-d] nupuMmuOmH—
5-un}-1, 3-mnason-4-miu) -
2, 2—-OyMe TUIINPOIIaHOBA S

KHMCJIioTa

580

163B

I-11B

Cl

OH

(S)-3-{4-[4-ammHO-2—-{6—
xjop-1-[(3,3-
INGTOPLUUKIIODY TIJI) METUII] —
1H-mHmasoa—3-mj}—-5-
MeTUJI—-6—-0KCOo—6, 7—
ourunopo-SH-nupposo[2, 3—
d] nupumMuonH-5-

ui] beHns } IponaHoBa s

KHMCJIOoTa

567

le4A

I-53A

Cl

4-(2-{4-amMmuHO-2- [ 6—xJIOpP—
1-(2-dTopBensmmn) —-1H-
MHOasoJd—-3-mi] -5-MeTuia-6-
OKCcO—-6, 7T-murnuapo-5SH-
nupposio[2, 3-d] nupUMMONH—
5-mun}-1,3-okcason—4-

1) BeH30MHasa KMUCJIoTa

610




165A

I-58A

Cl [ O

4-(2-{4-amMmuHO-2- [ 6—xXJOpP—
1-(2-dTopBensmmn) —-1H-
MHOasoJd—-3-mj] -5-MeTua—-o6-
OoKCcOo—-6, 7T-murnunpo-5SH-
nupposio[2, 3-d] nupuMMOMH—
5-un}-1,3-tnason—-4-

1) BeH30MHasa KMCJIoTa

626

leeA

I-59A

Cl | o]

4-(2-{4-ammuHO-2- [ 6—xXJOpP—
1-(2-dTopBensmmn) —-1H-
MHOasoJg-3-mj] -5-MeTuna—-o6-
OKCcO—-6, 7T-gurnuipo—-5SH-
nupposio[2, 3-d] nupuMMOMH—
S5-un}-1,3-mnazson—-4-miu) -
2, 2-nuMeTuIdyTaHoOBaS

Kucijiora

620

167B

I-55B

Cl

4-(2-{4-ammHO-2- [ 6—%JIOP—
1-(2-dTopbensui) —-1H-
MHIA30JI-3-1JI] —5-MeTujI—6—
okco-6, 7T-ournnpo—-5SH-
nuppoJio[2, 3-d] IMpUMMIONH—
5-un}-1,3-okcaszon—4-mi) -
2, 2-ouMeTHuIOyTaHoOBaS

KIMcCJgioTa

604

168B

I-66B

NH, o
N7 Xy
Cl | o]
N7

2-{4-amuuo-2-[6-xyop-1-
(2-dbTopBeHnsu) —1H-
MHOasoJ—-3-mi] -5-MeTunia-6-
OKCO—-6, 7T-gurnnpo-5SH-
nupposio[2, 3-d] nupuMmuonH—
5-mn}-1, 3-BeHzsokcasoy—5-

Kap@OHOBaH KHMCJIOoTa

584

169B

I-37B

N
Cl | O

3-{4-ammHO-2- [6—x%JOP—-1-
(2-dbTopbeHnsmi) —1H-
MHOasoJa—-3-mi] -5-MeTmia-6-
OKCO—-6, 7T-gurnuapo-5SH-
nupposio[2, 3-d] nupuMMOMH—

5-my} BeH30MHAS KUCJIOTa

543
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170B

I-56B

3-(2-{4-ammuHO-2- [ 6—xJOpP—
1-(2-dTopBensmmn) —-1H-
MHOasoJd—-3-mj] -5-MeTua—-o6-
OoKCcOo—-6, 7T-murnunpo-5SH-
nupposio[2, 3-d] nupuMMOMH—
5-un}-5-meTmi-1, 3—
okcason—4-uju)-2,2-

OVMe TUIINIPOIIaHOBa S

KMCJIOTa

604

171A

I-63A

3-(4-{4-ammuHO-2- [ 6—xXJOpP—
1-(2-dpTopBensmin) —-1H-
MHOasoJa-3-mj] -5-MeTuia—-6-
OKCO—-6, 7T-gurnapo—-5SH-
nupposio[2, 3-d] nupuMMOMH—
S5-un}-1H-nupason—-1-uim) -
2, 2-1uMe TUJINpOoNlaHoBa s

Kucijiora

589

172A

I-57A

3-(2-{4-ammHO-2- [ 6—%JIOP—
1-(2-dTropbensui) - 1H-
MHIOA30JI—-3-1JI] —5-MeTujI—6—
OKCO—-6, 7T-gurnnpo-5SH-
nuppotio[2, 3-d] nupuMmuOmH—
5-mn}-1, 3-okcasoa—4-mi) —

D—asaHuH

577

173A

I-42A

3-(2-{4-amuHO-2- [ 6—xJIOpP—
1-(4-dTopBensmi) -1H-
MHOasoJ—-3-mi] -5-MeTmnii—-6-
OKCcO—-6, 7T-gurnnpo-5SH-
nupposio[2, 3-d] nupuMmMOMH—
5-mn}-1, 3-okcasoa—4-wmi) —
2, 2-IVMe TUIINIPOIIaHOBAa g

KIMCJIoTa

590

174A

I-35A

Cl

(S)-3-(2-{4-ammHO-2—-[6—
xjop—-1- (4-dbropbeHnsuiu) -
1H-mHmasoa—3-mj] —-5-
MeTUJI-6-0KCOo—6, 7—
ourunopo-SH-nupposo[2, 3—
d] nupumMuana-5-min} -1, 3-
Traso—-4-miu) -2, 2-

OVMe TUIIIIPOIIaHOBA S

KHMCJIOTa

606
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175A

I-42A

3-(2-{4-ammuHO-2- [ 6—xJOpP—
1-(3-dTopBensmmn) -1H-
MHOasoJd—-3-mj] -5-MeTua—-o6-
OoKCcOo—-6, 7T-murnunpo-5SH-
nupposio[2, 3-d] nupuMMOMH—
5-un}-1,3-okcasong—4-mi) —
2, 2-OIVMe TUIINIPOIaHoOBa g

KHMCJIOoTa

590

176B

I-56B

3-(2-{4-ammuHO-2- [ 6—xXJOpP—
1-(3-dTopBensmn) -1H-
MHOasoJa-3-mj] -5-MeTua—-6-
OKCO—-6, 7T-gurnunpo—-5SH-
nuppotio[2, 3-d] nupuMMOMH—
S5-un}-5-meTmy-1, 3—
okcasoyj—-4-mi)-2,2-

OyMe TUIINPOllaHOBa S

Kucijiora

604

177B

I-55B

Cl |

_

OH

4-(2-{4-ammHO-2- [ 6—%JIOP—
1-(3-dropbensui) - 1H-
MHIOA30JI—-3-1JI] —5-MeTujI—6—
OKCO—-6, 7T-gurnnpo-5SH-
nuppotio[2, 3-d] nupuMmuOmH—
5-mn}-1, 3-okcasoa—4-mi) —
2, 2-nuMeTHuIdOyTaHoBad

KHMCJIioTa

604

178A

I-42A

3-(2-{4-amuHO-2- [ 6—xJIOpP—
1-(2,4-oudropbensui) —1H-
MHOasoJ—-3-mi] -5-MeTmni—-6-
OoKCcOo—-6, 7T-gurnnpo-5SH-
nuppoJio[2, 3-d] nupuMmMOMH—
5-mn}-1,3-okcasoa—4-wmi) —
2, 2-IVMe TUIINIPOIIaHOBAa g

KIMCJIOoTa

608

179A

I-35A

(S)-3-(2-{4-ammHO-2—-[6—
xjop-1-(2,4-
ondTopbersmi) —1H-
MHOasoJd—-3-mi] -5-MeTuia-6-
OKCcO—-6, 7T-murnuapo-5SH-
nupposio[2, 3-d] nupUMMONH—
S5-un}-1,3-mnason—-4-miu) -
2, 2-IVMe TUIINIPOIIaHOBAa S

KHMCJIOTa

624




180A

I-42A

Cl [ (o]

3-(2-{4-ammuHO-2- [ 6—xJOpP—
1-(2,3-oudropbensui) —1H-
MHOasoJd—-3-mj] -5-MeTua—-o6-
OoKCcOo—-6, 7T-murnunpo-5SH-
nupposio[2, 3-d] nupuMMOMH—
5-un}-1,3-okcasong—4-mi) —
2, 2-OIVMe TUIINIPOIaHoOBa g

KHMCJIOoTa

608

181A

I-35A

Cl

(S)-3-(2-{4-ammHO-2—-[6—
xjop—-1-(2,3-
ondropbeHrsmi) —1H-
MHOasoJa-3-mj] -5-MeTuia—-6-
OKCO—-6, 7T-gurnapo—-5SH-
nupposio[2, 3-d] nupuMMOMH—
5-un}-1,3-tnasosn—-4-wmi) -
2, 2-1uMe TUJINpOoNlaHoBa s

Kucijiora

624

182A

I-42A

N
Cl | (o]

3-(2-{4-ammHO-2- [ 6—%JIOP—
1-(2, 6-oudropbensmui) - 1H-
MHIOA30JI—-3-1JI] —5-MeTujI—6—
OKCO—-6, 7T-gurnnpo-5SH-
nuppotio[2, 3-d] nupuMmuOmH—
5-mn}-1, 3-okcasoa—4-mi) —
2, 2—-OyMe TUIINPOIIaHOBA S

KHMCJIioTa

608

183A

I-35A

Cl

(S)-3-(2-{4-ammHO-2—-[6—
xjyop-1-(2, 6-
ondTopbersmi) —1H-
MHOasoJa—-3-mi] -5-MeTui—-6-
oKCcOo—-6, 7T-gurnnpo-5SH-
nuppoo 2, 3-d] nupuMmMOH—
5-un}-1,3-mnason—-4-miu) -
2, 2-IVMe TUIINIPOIIaHOBAa g

KHMCJIOoTa

624

184A

I-42A

Cl | o}

3-{2-[4-amMuHO-2-{6—xJ0OP~—
1-[ (3-dTopnmupuonH—2-—

i) MeTui] -1H-uHmason—3-
i} -5-mMeTns-6-okco—-6, 7—
ourunopo-SH-nupposo[2, 3—
d] nupumMuana-5-mn] -1, 3-
okcaszson—-4-uua}-2,2-

OVIMEeTVIJITIDOIIaHOBa A

591




248

KHMCJIoTa

185A

I-35A

[o]] | 0}

(S)-3-{2-[4-ammuHO-2—-{6—
xjop—1-[ (3-bTopnMpMOMH—
2-mi)meTmy] —1H-mMHOasoJa—
3-uya}-5-MeTnJI-6-0KCO-

6, 7T-ournmpo—-SH-
nupposio[2, 3-d] nupuUMMONH—
5-un]-1,3-mnazson—-4-miua} -
2, 2-O0VMe TUJINIPOIIaHOBa S

KMCJIOoTa

607

186A

I-42A

N
Cl | O

3-(2-{4-amMmmuHO-2- [ 6—xXJIOpP—
1-(3-mMeTunbensmui) —1H-
MHOasoJa-3-mj] -5-MeTui—-6-
OKCO—-6, 7T-gurnipo—5SH-
nupposio[2, 3-d] IupuMMINH—
5-un}-1,3-okcaszon—4-mi) -
2, 2-0uMe TUJINpOoNaHoOBa s

KucJjiora

586

187A

I-42A

Cl | o}

3-(2-{4-ammHO-2- [ 6—%JIOP—
1-(2-dTop-3-
mMeTunBeHsusn) - l1H-nHgasosn-
3-miy] -5-MeTnJI-6-0KCO—

6, 7T-ournnpo-5SH—
nuppoJio[2, 3-d] nupuMmuOnH—
5-un}-1, 3-okcasoa—4-mi) —
2, 2-OyMe TUIINPOIIaHOBA S

KIMCJIoTa

604

188A

I-35A

Cl | o]

(S)-3-(2-{4-ammHO-2—-[6—
xjop-1-(2-dbTop-3-
MeTuI®eHsmIl) — 1H-MHITa30J1—
3-mi] -5-MeTnJI-6-0KCO—

6, 7T-ournnpo-5SH-
nuppoJio 2, 3-d] nupuMMOMH—
S5-un}-1,3-mnason—-4-mi) -
2, 2-IVMe TUIINIPOIIaHOBAa S

KHMCJIOTa

620




189A

I-42A

Cl

3-(2-{4-ammuHO-2- [ 6—xJOpP—
1-(2,3, 6-TpudrTopbeHsMI) —
1H-mHmasoa—3-mj] -5-
MeTUJI-6—-0KCOo—6, 7—
ourunopo-SH-nupposo[2, 3—
d] nupumMuanHE-5-mina} -1, 3-
okcason—4-uju)-2,2-

OVMe TUIINIPOIIaHOBa S

KMCJIOTa

626

190A

I-35A

Cl

(S)-3-(2-{4-ammHO-2—-[6—
xjop—-1-(2,3,6-
TpubTopBeHsMI) —1H-
MHOasoJa-3-mj] -5-MeTui—-6-
OKCcO—-6, 7T-gurnapo—5SH-
nuppotio[2, 3-d] nupuMMONH—
5-un}-1,3-tnason—-4-wmi) -
2, 2-IVMe TUJINpOoNlaHoOBa s

Kucjiora

642

191B

I-37B

3-{4-ammHO-2-[6-dTOpP—-1-
(2-dTopbensui) - 1H-
MHIA30JI-3-1JI] —5-MeTujI—6—
OKCO—-6, 7T-gurnnpo-5SH-
nuppoJio[2, 3-d] nupuMmuOmH—

5-mi1} BeH30MHasa KUCJIoTa

527

192A

I-63A

3-(4-{4-amuHo-2-[6-dTOP—
1-(2-dTopBensmi) —-1H-
MHOasoJ—-3-mj] -5-MeTni—-6-
OKCcO—-6, 7T-gurnnpo-5SH-
nupposio[2, 3-d] nupuMMOMH—
S5-un}-1H-nupasoya—-1-umu) -
2, 2-IVMe TUIINIPOIIaHOBAa g

KHMCJIoTa

573

193B

I-55B

OH

4-(2-{4-amuHO-2-[6-dTOP—
1-(2-dTopBensmmn) —-1H-
MHOasoJd—-3-mi] -5-MeTuia—-6-
OKCcOo—-6, 7T-murnuapo-5SH-
nupposo 2, 3-d] nupuMMOMH—
5-un}-1,3-okcasong—4-mi) —
2, 2-nuMe Ty TaHOBRaS

KIMCJIOTa

588




194A

I-35A

(S)-3-(2-{4-ammHO-2—-[6—
brop-1-(3-dTopOeHsmm) -
1H-mHmasoa—3-mj] -5-
MeTUJI-6—-0KCOo—6, 7—
ourunopo-SH-nupposo[2, 3—
d] nupumMuanHE-5-mina} -1, 3-
TrasoJs—4-miu) -2, 2-

OVMe TUIINIPOIIaHOBa S

KMCJIOTa

590

195A

I-42A

3-(2-{4-ammuHO-2-[6-dTOP—
1-(3-dTopBensmmn) -1H-
MHOasoJa-3-mj] -5-MeTuia—-6-
OKCO—-6, 7T-gurnapo—-5SH-
nupposio[2, 3-d] nupuMMOMH—
5-un}-1,3-okcaszson—4-mi) -
2, 2-1uMe TUJINpOoNlaHoBa s

Kucijiora

574

196eA

I-59A

OH

4-(2-{4-ammHO-2-[6-dTOpP—
1-(3-dropbensui) - 1H-
MHIOA30JI—-3-1JI] —5-MeTujI—6—
okco-6, 7T-murnnpo—5SH-
nuppotio[2, 3-d] nupuMmuOmH—
5-un}-1, 3-mnason-4-miu) -
2, 2-nuMeTHuIdOyTaHoBad

KHMCJIioTa

604

197B

I-55B

OH

4-(2-{4-amuHO-2-[6-dTOP—
1-(3-dTopBensmi) -1H-
MHOasoJ—-3-mi] -5-MeTmni—-6-
OoKCcOo—-6, 7T-gurnnpo-5SH-
nuppoJio[2, 3-d] nupuMmMOMH—
5-mn}-1,3-okcasoa—4-wmi) —
2, 2-nuMeTun®yTaHoOBRaS

KIMCJIOoTa

588

198B

I-56B

3-(2-{4-amuHO-2-[6-dTOP—
1-(3-dTopBensmmn) -1H-
MHOasoJa—-3-mi] -5-MeTuia—-6-
OKCO—6, 7T-murnuipo—-5SH-
nupposio[2, 3-d] nupuUMMOVH—
5-un}-5-meTmi-1, 3—
okcaszoy—4-uju)-2,2-

OyMe TUIIIIPOIIaHOBa S

KHMCJIOTa

588




199A

I-35A

(S)-3-(2-{4-ammHO-2-[1-
(2,3-oudTopOeHsmuiu) —6-
brop-1H-muHmason—-3-mi] —5-
MeTUJI-6—-0KCOo—6, 7—
ourunopo-SH-nupposo[2, 3—
d] nupumMuanHE-5-mina} -1, 3-
TrasoJs—4-miu) -2, 2-

OVMe TUIINIPOIIaHOBa S

KMCJIOTa

608

200A

I-42A

3-(2-{4-ammHo-2-[1-(2,3-
ondropbeHsmi) —6-dpTop—1H-
MHOasoJa-3-mj] -5-MeTuia—-6-
OKCO—-6, 7T-gurnapo—-5SH-
nupposio[2, 3-d] nupuMMOMH—
5-un}-1,3-okcaszson—4-mi) -
2, 2-1uMe TUJINpOoNlaHoBa s

Kucijiora

592

201A

I-35A

(S)-3-(2-{4-ammHO-2-[1-
(UMKJIIOTEeKCUJIME TUJI) —6—
dTop-1H-mHImason-3-mi] —5-
MeTuJI-6-0KCco—-6, 7-
ourunpo-SH-nupposo[2, 3—
d] nupumMuanH-5-mi} -1, 3-
TrasoJ-4-miya) -2, 2-

OVIMEe TUJIIIPOIIaHOBA S

KHMCJIoTa

578

202A

I-42A

3-(2-{4-ammHO-2-[1-
(HIMKJIOTEeKCUIIME TIJI) —6—
drop-1H-uHmason—-3-mj] —5-
MeTUJI—-6—-0KCOo—6, 7—
ourunopo-SH-nupposo[2, 3—
d] nupmmMuanH-5-min} -1, 3-
okcaszson—4-uju)-2,2-

OVIME TUJIIIIPOIIaHOBA S

KHMCJIOoTa

562

203B

I-34B

(2-{4-ammHO-2-[1-(2-
brTopBensui) - 1H-MHOa30JI—
3-mi] -5-MeTHJI-6-0KCO—

6, 7T-ournnpo-5SH-
nupposo[2, 3-d] nupuMMOMH—
5-mun}-1,3-okcasoyu—4-

MJI) YKCyCHAsS KMUCJIoTa

514




204A

I-59A

4—(2-{4-ammHO-2-[1-(2-
brTopBensui) - 1H-MHOa30JI—
3-ui] -5-MeTnJI-6-0KCO-—

6, 7T-ournnpo—-5SH-
nupposio[2, 3-d] nupuMMOMH—
5-un}-1,3-mnason—-4-miu) -
2, 2-nuMeTunbyTaHoBaS

KHMCJIOoTa

586

206B

I-55B

4—-(2-{4-ammHO-2-[1-(2-
brTopBeHsMI) —1H-
nmupasoJio[ 3, 4-b] nupmuonH-—
3-miy] -5-MeTuJjI-6-0KCO-

6, 7T-ournapo—-5SH-
nupposio[2, 3-d] nupuMMOMH—
5-un}-1,3-okcaszson—4-mi) -
2, 2-ouMe Ty TaHoBag

Kucijiora

571

207B

I-55B

Cl

4-{2-[4-ammHO-2—{ 6—%JIOP—
1-[ (3-dropnupunomu-—2-

i) MeTmJ1] —1H-uHgasoJ—3-—
i} -5-mMeTnyi-6-okKkco-6, 7-
ourunpo-SH-nupposo[2, 3—
d] nupumMuanH-5-mi] -1, 3-
okcaszon—-4-un}-2,2-

HMMeTMH@yTaHOBaH KHMCJIoTa

605

208A

I-42A

Cl

3-(2-{4-amuHO-2- [ 6—xJI0pP—
1- (3, 3—oumeTun®y i) —1H-
MHOasoJ—-3-mi] -5-MeTmnia—-6-
oKCcOo—-6, 7T-gurnunpo-5SH-
nuppoJio[2, 3-d] nupuMmMOMH—
5-mn}-1,3-okcasoa—4-mi) —
2, 2-IVMe TUIINIPOIIaHOBAa S

KIMCJIOTa

566

209B

I-48B

Cl

4-{4-ammHO-2- [6—x%JOP—1-
(2-dTopbeHnsun) —1H-
MHOasoJa—-3-mi] -5-MeTuia—-6-
OKCcOo—-6, 7T-murnunpo-5SH-
nupposo[2, 3-d] nupuMMOMH—

5-my} BeH30MHAaS KUCJIOTa

543




253

210B

I-11B

OH

(S)-3-(4-{4-avmmHO-2—-[1-
(3, 3—mumeTnn®yTm) —1H-
nupasosio[3, 4-b] nupnuouu-—
3-uy] -5-MeTnJI-6-0KCO-—

6, 7T-ournnpo—-5SH-
nupposio[2, 3-d] nupUMMOMH—
5-uin} deHns) npornaHoBas

KHMCJIOoTa

515

211A

I-63A

3-(4-{4-ammuHO-2-[6-dTOP—
1-(2-¢Top-3-
MeTuabeHsmI) —1H-MHIga30J1—
3-miy] -5-MeTuJjI-6-0KCO-

6, 7T-ournipo—-5SH-
nupposio[2, 3-d] nupuMMOMH—
S5-un}-1H-nupason—-1-uiu) -
2, 2-1uMe TUJINpOoNlaHoBa g

Kucijiora

587

212A

I-42A

3-(2-{4-ammHO-2-[6-dTOP~—
1-(2-dTop-3-
MeTunBeHnsus) - l1H-nHgasosn-
3-my] -5-MeTniI-6-0KCO—

6, 7T-ournnpo-5SH—-
nuppotio[2, 3-d] nupuMmuOmH—
5-mn}-1, 3-okcasoa—4-mi) —
2, 2—-0yMe TUIINIPOIIaHOBA S

KHMcCJioTa

588

213A

I-42A

Cl |

3-(2-{4-amuHO-2- [ 6—xJIOpP—
1-(2-dTop-5-
MeTuIOeHsmIl) — 1H-MHIa30J1—
3-miy] -5-MeTnJI-6-0KCO—

6, 7T-ournnpo-5SH-
nupposio[2, 3-d] nupuMmMOMH—
5-un}l, 3-okcaszson—4-mui) -
2, 2-IVMe TUIINIPOIIaHOBAa S

KIMCJIOTa

604




214A

I-35A

Cl

(S)-3-(2-{4-ammHO-2—-[6—
xyop—-1-(2-dTop—-5-
MeTuabeHsmI) — 1H-MHIa30J1—
3-uy] -5-MeTnJI-6-0KCO-—

6, 7T-ournnpo—-5SH-
nupposio[2, 3-d] nupUMMOMH—
5-un}l,3-Tmason—4-mi) —
2, 2-O0VMe TUIINIPOIIaHOBAa g

KMCJIOTa

620

215A

I-42A

Cl

3-(2-{4-ammuHO-2- [ 6—xXJOpP—
1-((3-dTop—-4-

Me TUIINUPUONH-2—

wi) MeTw) —1H-ungason—-3-
ui] -5-mMeTnya-6-0okKCco-6, 7-
ouruapo-5SH-nupposo[2, 3-
d] nupumunuu-5-miu}l, 3-
okcasoyj—4-ui)-2,2-

OyMe TUIINPOllaHoOBa s

Kucjiora

605

216A

I-35A

Cl

(S)-3-(2-{4-amMmmHO-2-[6—
xjop—1-( (3-bTop-4-

Me TUIINUPUONH—2 —

i) MeTuJ1) - 1H-mHomasosa—3—
] -5-mMeTnyi-6-oKkco-6, 7-
ourunpo-5SH-nupposo[2, 3—
d] nupuMuonH-5-mi}l, 3-
TrasoJg-4-mua) -2, 2-

OVIME TUJIIIPOIaHOBA S

KHMCJIoTa

621

217A

I-76A

CH

(2E) -3-(4-{4-ammHO-2-[1-
(2-dbTopbBeHnsm) —1H-
nupasoso[3, 4-b] nupnuouu-—
3-my] -5-MeTnJI-6-0KCO—

6, 7T-ourunpo-5SH-
nupposio[2, 3-d] nupuMmMOMH—
5-un} deHus) npon-2-eHoBad

KIMCJIOTa

536




255

218A | I-76A o (2E)-3-(4-{4-ammHO-2-[6— | 509
= OH xjop—-1- (2-dTopbeHsmUi) -
NH, 1H-mHmason—3-mi] —5-
cl w o MeTUJI-6—-0KCOo—6, 7—
L N7 ourunopo-SH-nupposo[2, 3—
F d] nupuMuonHE-5-
ui} beHns) npon-2-eHoBasd
KMCJIOTa
219A I-51A 2-{4-ammuuo-2-[6—xyop—1- 544
(2-dTopbBeHsmi) —1H-
cl MHOasoJa-3-mj] -5-MeTua—-6-
_ OKCO—-6, 7T-gurnunpo—-5SH-
F nuppotio[2, 3-d] nupuMMOMH—
S—uin} nupunouu—4-
xKapboHOBas KMCJOTA
[IPVMEPH 220B-233A
Hcnonezy 4 I10 CymecCTBY ™Y Xe IIponenypy, Kak OIIMCaHO
opuMepe 76B, noJy4dalM clenylmye coenOuHeHus B Tabjauue 20.
Tabmmua 20
Ex. [IpomMm. CrpykTypa HasBaHue m/z
coen. (M+1)
SM/cramus
XUPaJILHOTO
paspemeHns
/ KOJIOHKA
220B | I-55B/ - [¢] 4-(2-{4-amMmuHO- 570
CH
2-[1-(2-

dropBeHsMI) —1H-
MHOAas0JI—-3-1MJI] —
5-MeTnJI-6—-0KCO—
6, 7T-ournnpo-5H-
nuppoJo[2, 3-

d] nupuMuanH-5-
mint-1,3-
oKcaszoJI-4-1JI) —
2,2-

oyMe TuIIOyTaHoBa

A KMCJIoTa




256

221B

I-11B/ -

OH

(S)-3-(4-{4-
amMmyHO—-2-[1- (4-
bTopBeHsMIT) —1H-
MHOaB0J-3-MI] —
5-MeTnJI-6—-0KCO—
6, 7T-ournnpo—-5SH-
nuppoJo[2, 3-

d] nupuMuOnH-5-
ni} beHns) nponaH

OBaA KMCJIOTa

537

222A

I-35A/ -

OH

(S)-3-(2-{4-
aMmHO-2—-[1-(3-
dTopBeHsMIT) —1H-
MHOAa30J-3-UiI] —
5-MeTnI-6-0KCO—
6, 7T-ourunpo-5H-
nuppoJio[2,3-

d] nupuMuaomuH-5-
muin}-1,3-tnaszsoiy-
4-ni)-2,2-

OVIMEe TUJIIIPOIIaHOB

asg KMCJIoTa

572

223A

I-42n/ -

3-(2-{4-amMmMHO-
2-[1-(3-
dropBeHsMII) —1H-
MHOaB0J~3-Mi] —
5-MeTnI-6-0KCO—
6, 7T-ournnpo-5H—
nuppoJio[2, 3-

d] nupumMuonH-5-
mint-1,3-
okcasoJy—-4-mi) -
2,2-

OyIMe TUJIIIPOIIaHOB

asd KMcCJioTa

556




257

224A

I-35A/ -

(S)-3-(2-{4-
aMMHO—5-MeTHJII—
6-okco—-2-[1-
(2,3,6-
TpudTOPOEH3MUII) —
lH-umugason—-3-
uin] -6, 7-
ourunopo—SH—
nuppoJo[2, 3-

d] nupuMuOnH-5-
un}l-1,3-Tuaszso—
d-mi)—-2,2-

OyMe TUJINIPOIIaHOB

asa KIMMCJIOTa

608

225B

I-11B/ -

CH

(S)-3-(4-{4-
aMMHO—5-MeTuJI—
2-[1-(3-
MeTUIBEeH3UIT) —
lH-mHpmasoJ—3-—
nuiyi] -6-okco-6, 7-
onuruapo-5SH—
nuppoJio[2, 3-

d] nupumMuanH-5-
ni} beHns) nponaH

OBasd KMCJIOTAa

533

226A

I-42n/ -

3-(2-{4-ammnHO-
S5-meTnn-2-[1-
(3~
MeTUJIOeHSUII) —
lH-uMHpgason—-3-—
ui]-6-okco—6, 7-
ouruapo—-5SH—
nuppoJo[2, 3-

d] nupuMuonH-5-
mint-1,3-
oKcazoJI-4-1JI1) —
2,2-

OyMe TUJIIIPOIIaHOB

ad KHMcCJIoTa

552




258

227B

I-11B/ -

OH

(S)-3-(4-{4-
aMMHO—-2-[1-
(LUMKJIOIIEHTUIIME T
i) —1H-mHOasoJ—
3-miu] -5-MeTmi-
6-okco—-6,7-
ourunopo—SH-
nuppoJo[2, 3-

d] nupuMuOnH-5-
ni} beHns) nponaH

OBaAd KMCJIOTa

511

228A

I-427/ -

3-(2-{4-ammuHO—
2-[1-
(UMKJIOTeKCUIIMET
mi) - 1H-uupgasos-
3-uin] -5-mMeTni-
6-okco—-6,7-
ouruapo-5H-
nuppoJio[2,3-

d] nupumMuaouH-5-
mint-1,3-
oKcaszoJI-4-1Jj) —
2,2-

OVIMe TUJIIIPOIIaHOB

asd KMcJjioTa

544

229A

I-35A/
cTanomsda

IC

B/

(58)-3-{2-[4-
aMMHO—5—-MeTHJI—
6-okco—-2-{1-
[Terparnopo-2H-
oupaH—-2-—
maMeTmi] —1H-
MHOAS0JI-3-1MJI} —
6, 7T-ournnpo-5H-
nuppoJo (2, 3-

d] nupumMuonH-5-
muin] -1, 3-Tuasois—
d-un}-2,2-

OyMe TUJIIIPOIIaHOB

ad KHMcCJIoTa

562
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229A

I-35A/
cTanomda

IcC

B/

(58)-3-{2-[4-
aMMHO—5-MeTHJII—
6-okco—-2—-{1-
[TeTparuopo-2H-
oupaH—-2-—
maMeTmi] —1H-
MHOAB0J-3-MJ} —
6, 7T-ournnpo—-5SH-
nuppoJo[2, 3-

d] nupuMuOnH-5-
uin] -1, 3-Tuaszsoi—
d-un}—-2,2-

OyMe TUJINIPOIIaHOB

asa KIMMCJIOTa

562

230A

I-42Aa/
CTaomsda

IC

B/

3-{2-[4-amMmHO—
5-MeTnI-6-0KCO—
2-{1-
[TeTparuopo—2H-
nmupan—-2-
uamMeTmii] —1H-
MHOAas0JI-3-MJ} -
6, 7T-ournnpo-5H—
nuppoJo[2, 3-

d] nupuMuonH-5-
mi]-1,3-
okcasoy-4-miu} -
2,2-

OVMe TUJIIIPOIIaHOB

asd KMcJjioTa

546

230A

I-42Aa/
cTanomda

IC

B/

3-{2-[4-aMHMHO-
5-MeTnJI-6—-0KCO—
2-{1-
[Terparnopo-2H-
oupaH—-2-
maMeTmi] —1H-
MHOAB0J~3-MJ} —
6, 7T-ourunpo-5H-
nouppoJo[2, 3-

d] nupuMuOnH-5-
min]-1,3-
okcasoJ—-4-miu} -

2,2-

546
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OVIME TVIJITIDOIIaHOB

asd KHMcCJIoTa

231A

I-42A/
cramus B/
Chiral
Cellulose-
SB

3-{2-[4-aMMHO-
S-meTmn-2-{1-[-
4-
MeTUJILMKIIOTEKCH
JMeTmi] —1H-
MHOAB0J-3-MJ} —
6-okco—-6,7-
ourunpo—SH-
nuppoJo[2, 3-

d] nupuMuOnH-5-
uin]-1,3-
okcasoJ-4-mi} -
2,2-

OyMe TUJINIPOIIaHOB

adg KucjoTa

558

231A

I-42n/
cramua B/
Chiral
Cellulose-
SB

3-{2-[4-aMmHO—
S5-mMeTmn-2-{1-
[4-
MeTUJILMKIIOTEKCU
JMeTm1] —1H-
MHOAB0JI~3-MJI} —
6-okco—-6,7-
ourunpo—-5SH—
nuppoJo[2, 3-

d] nupumMuonH-5-
mi]-1,3-
okcasoy—-4-miu} -
2,2-

OVMe TUJIIIPOIIaHOB

asd KMcJjioTa

558

232B

I-11B/ -

OH

(S)-3-{4-[4-
ammyHO-2-{1-[ (3-
bropnupuouH-2-
i) MeTmii] —1H-
MHOAB0J-3-MJ} —
5-MeTHJI-6—-0KCO—
6, 7T-ournnpo-5H-
nuppoJo[2, 3-
d] nupuMuOnH-5-

ui] beHns } nponaH

538
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OBaAdA KMCJIOTAa

233A | I-42A/- Q 3-(2-{4-amMmHO- 570

2-[1-(2-dTop-3-

MeTUIOEeHBUII) —

N7 lH-umupgason—-3-
N/ i) -5-mMeTmia-o6-

okco—-6, 7-

F ourugpo—5H-

nuppoJo[2, 3-

d] nupuMuOnH—-5-

mint-1,3-

oKcaszoJI-4-1J) —

2,2-

OyMe TUJINIPOIIaHOB

asg KucjoTa

[IPMMEP 234B
(S)-3-(2-{4-ammHO-2- [6-xJI0p—1- (2-dTOopBeH3MJ) ~1H-MHOa30JI—-3—
ni]-5-mMeTuy-6-okco-6, 7-ourunnpo-5SH-nupposo [ 2, 3-d] nupuMuionH-5-1mi1} -

1, 3-mnazojsi—-4-wuj) -D-ajlaHuH

Cl

[lpuMmep 234B nojydaJM C MCIOJb30BaHMEM IIO CYIMEeCTBY Tex Xe
npouelyp, KOTOPEE OIMcaHe B IIpuMepe 77B, wucnoge3sys I1-40B B
KauecTBe MCXOIHOTO MaTepuasya M 1-47 B KauecTBe OpOMKeTOHa. *H SAMP
(300 MIwu, CDsOD): & 8,48 (m, J=8,7 Tu, 1H), 7,89 (¢, 1H), 7,48
(¢, 1w), 7,43-7,28 (m, 3H), 7,17-7,11 (M, 2H), 5,89 (c, 2H),
4,38 (mm, J=7,2, 5,4 Tu, 1H), 3,51-3,32 (M, 2H), 2,00 (c, 3H);
m/z=593 (M+1).

IIPMMEP 235B

3-(2-{4-ammHO-2- [6-xJI0p—1— (2-dTOopOeH3MII) ~1H-MHOa30JI-3-1JI] —
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5-MeTmJI-6-0KCO—-6, /T-ourunpo—5SH-nuppoJio [ 2, 3-d] mupuMmOuH-5-mi} —1H-

MMMOa30J—4-1JI) IpollaHOoBasa KUCIIOTa

e}
HN H
NH, N
N7 X
Cl | o
Z
ro
F
Crammusa A - TpeT-0yTUJI 3-(2-{4-aMmHO-2- [b6-xJIOpP—1— (2—

dropbeHszui) —1H-MHOa30J-3-1J] —5-MeTuiI-6-oKco-6, 7-auruagpo-5H-
nuppoJio [2, 3-d] nupuvmuaonH-5-mi}-1- (d-MeToKCUOeH3MJI) — 1H-uMmaoas3oJ—4 -
WuiI) npornaHoaT. Kojby, comepxamyilo I-Al5 (136 mr, 0,45 mMmogws), I-77
(180 mr, 0,38 mMoJb) U OukapboHaT kKaamusga (375 mr, 3,75 MMOJB) B
t-BuOH (15 wu1), T[epeMemMBaJXM B TeueHre 16 u npum 80°C, 3areMm
KOHIEHTPpUPOBaJX 1n vacuo. OCTaTOK ouMllajM I[NOCPENCTBOM KOJIOHOUHOM
XpoMaTorpadum Ha CcuaMkareje C MCHOoJb30BaHMeM MeOH:DCM (0-10%)
O0JIS TOTo, dYTOOBH IOoJIlydaThb palleMMuecCKoe YyKaszaHHOe B 3al'0JIOBKe

COeIIMHeHNIe . PaueMruecKkum MaTepHraJl pa3pelalin C MCIIOJIE3OBaHMeEM

xupailbHo HPLC (CHIRALPAK® IC) mjid TOTO, UYTOOH IIOJYyYaTh M30Mep A

(BoJlee  OHICTPOEe  DJIOMPOBAaHUE) n u3oMep B (BoJjlee  MenJIeHHOE
2JIOMPOBaHME) .
Crammusa B - 3-(2-{4-avmHO-2-[6-xJI0p—1- (2-dTOopOeH3MII) —1H-

MHIOA30J—3-W] —5-MeTuJI-6-0KCO—-6, 7T-nurunpo—-5SH-nuppoJio [2, 3-

d] nupuMuaovH-5-mi}-1H-uMmoaz3oJ—-4-1Jj) npolaHoBada KMcJioTa. Komby,
comepxamyrn M3oMep B @ Tper-0OyTtma 3- (2-{4d-aMmHO-2-[6-xJIop—-1- (2-
bTopbeHsuy) —1H-MHOazoI-3-1i] —5-MeTujI-6-0KCco—-6, 7T-aurnagpo—-5H-
nuppoJio [2, 3-d] nupuMuanH-5-mi}-1- (4-MeTokcubeH3mJ) - 1H-nMmnna3oma-4-
mi) nponanoara (70 mr, 0,095 MMoOJIB) M TPUPTOPYKCYCHYK KMCJIOTY (3
MJI) , TepeMemyBaJM B TeueHue 16 u mpu 100°C, 3aTeM KOHIIEHTPUPOBAJU
in wvacuo. OcTaTok ouMmaaM nocperncteomM HPLC ¢ oBpameHHOV dason

(ACN/BOoma ¢ wMomudpuraTopom O0,05% TFA) 5njag ToOTro, UYUTOOH IIOJydYaThb

yKasaHHOe B 3aloJIOBKe coemuMHeHme. 'H SAMP (300 MI'm, CDsOD) & 8,51
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(g, J=8,7 Iw, 1H), 7,87 (c, 1H), 7,41-7,28 (m, 4H), 7,17-7,12
(M, 2H), 5,88 (¢, 2H), 2,97 (7, J=6,9 I'u, 2H), 2,71 (7, J=6,9
T'u, 2H), 2,05 (¢, 3H); m/z=561 (M+1).
IIPMMEP 236A
(S)-4-amubo-2-[1- (2-dTopOeH3m) ~1H-MHOaz30J-3-mJ] —5-MeTuj—-5-
{4-[2-MeTni-2- (2H-TeTpasz30Ji—-5-WJI) OpOonnJl] TMa30Ji-2-mJi} -5, 7T-ourmnapo-

oH-ninppoJsio [ 2, 3—-d] IupuMUIOnH—- 6—0H

N—NH
(A
N$
F
Cragus A - (S)-msTtmn 3-(2-{4-ammHO-2-[1- (2-dpTOopOeH3mII) —1H-

MHOAa30J-3-uj] —-5-MeTujI-6-0KCco—-6, 7T-nurunpo—-SH-nuppoJio [2, 3-
d] nupuMMIVH-5-MJI} TMa30J-4-1JI) —2, 2—-OVMe TUJINIPOIIaHoaT . KonbBy,
comepxamyro I-A40 (130 wMr, 0,49 wmosb), I-35A (183 wMmr, 0,49

MMOJIB) U OukapboHaT kagmusa (97 mr, 0,97 mMmosab) B t-BuOH (3 wi),

nepememmBagmu mpu 75°C B TeueHMe 16 U, 3aTeM KOHIEHTPMPOBAJIM in

vacuo gocyxa. OcTaTok ouMmalXM IIOCPeICTBOM XpoMaTorpaduy Ha
CuMkKarejie C MCIOOJb30BaHMeM MeOH:DCM (0-5%) @mjgs Toro, 4UToOH

IoJIyyaTh yKa3aHHHEM B 3aloJIOBKe NponyKT. m/z=600 (M+1)

Crammusa B - (S)-3-(2-{4-ammuHOo-2-[1- (2-bTOpPOeH3MI) -~ 1H-
MHIOAa30J-3-W] —5-MeTuJI-6-0KCO—-6, 7T-nurunpo—-5SH-nuppoJio [ 2, 3-
d] IMpUMUIOIMH-5-1J1 } TMa30Ji—4-Wil) -2, 2—OUMEe TUJIIIPOIIaHOBa g KKCJIOTa. B
koJnBy, comepxamy®n (S)-stHa 3-(2{4-amMmHO-2-[1- (2-dpTOpOBeHn3mi) —-1H-
MHIOAa30JI-3-Wl] —5-MeTuJI-6-0KCO—-6, 7T-nurunpo—5SH-nmppoJio [ 2, 3-
d] nMpMUIVH-5-MJ} TMazoi-4-ui) -2, 2-guMeTuinponasoaTt (225 wmr, 0,38
MMOJIL) B MeOH (5 miu) m Bomy (2,5 mi), npm RT pmoBaBagiam LiOH (180
mr, 7,50 mmoJsis). CMechb IHepeMemuBau Opu RT B TeueHme 16 u., B
cMeck pobarasaiam HC1 (7,5 wiu, 1 H) m TBepmoe BemMeCcTBO cobMpalu

mocpelCcTBOM OQUIILTPOBAHMSA, IIPOMEBaJM Bomo¥ (20 MJI) ¥ CymMIM B
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ey mOJjsga TOTOo, 4YTOOH I[IOJIydaThk YyKasz3aHHOe B 3al'OJIOBKe CoelVHeHMe
m/z=572 (M+1).

Cramouga C - (S)-3-(2-{4-ammbuo-2-[1- (2-dTOopOeH3MII) —1H-
MHIOAa30JI—-3-Wl] —5-MeTuJI-6—-0KCO—6, /T-nurunpo—-5SH-nmuppoJio [ 2, 3-
d] nnpyMnUIOVH-5-1J1} TMa30J-4-1i1) -2, 2—-IVMe TUJINTPpOIllaHaMn]] . B KoJIfy,
COoIepxXallyo (S)-3-(2-{4-amubo-2-[1- (2-dTOopOeH3MII) ~1H-MHOa30JI—-3—
W] -5-MeTUJI-6-0KCO-6, /T-ournnpo-5SH-nuppoJsio [ 2, 3—-d ] nupuMmuonH—5-
W} TUasoJi—4-ui) -2, 2—OUMe TUJIIIPOIIaHOBYIIO KMUCJIOTY (190 MT, 0,33
MMOJIE) U IU-TpeT-0yTmi oukapdoHaT (160 mr, 0,731 Mmmosib) B DCM (3
M), nOpu RT pmobaBaanm nupuamH (58 mr, 0,73 MMOJB) ¥ DOJydaeMylk
CMeChb IepeMemuBaau Opu RT B TeueHuMe 2 u. Tyma noBaBidiu
BbuxkapboHaT ammoHusa (79 wmr, 0,99 MMOJB) ¥ CMeChb IIepeMelMBaJii B
TeueHre 16 u mnpu RT. Peakuuio pas3BOOWJIM BOINOM, BKCTparuMpoBaJM C
ucnoJesoBaHMeM EtOAc (3X) M opraHMYeCKMEe CJIOM OOBeIMHANIM, CYIWUJINU
Han ©es3BonH. Na,S04, OUIBTpORaIM ¥ OWUILTPAT KOHUEHTPMpOBAaJM in
vacuo pocyxa. K ocTarky pob®aBiagaiau guxjopmeTaH (4 wmia) m TFA (2
Mi1) . CMeChk IlepeMellMBaJM B TedeHMe 2 W nopu RT Opexne, UYeM
nobamsyagaau eoxmy (10 M), m pH cMecu KoppekTHMpoBaliM no pH=7 c
MCIIOJIE30BaHMeM NaHCO;. [MosyuaeMyo CMecChb BSKCTparnpoBau C
UCcHoJib30BaHmueM DCM (3x), opTraHMUYEeCKMEe CJIOM OOBeOMHAJM, CYIMJIM Hal
Bes3BomH. Na,S0; M OUILTPOBaIM. OUILTPAT KOHIEHTPMPOBAJIM 1in vacuo
nocyxa. OCTaTOK OUMIAJIM IIOCPENCTBOM XpoMaTorpadumu Ha Ccuimkareie
C wucrnoJe30BaHMeM MeOH:DCM (0-5%) oJjia  Toro, yTOOH IIOJIYUATH
VKasaHHEM B 3aroJIoOBKe NpoOyKT m/z=571 (M+1).

Cranuga D - (S)-3-(2-{4-ammuo-2-[1- (2-dTOopOeH3MII) —1H-
MHIOAa30JI-3-WJ] —5-MeTuJI-6—-0KCO—-6, 7T-nurunpo—-5SH-nuppoJio [ 2, 3-
d] nnpMUIVH-5-MJ} TMa30Jd-4-1i) -2, 2-IVMe TUJINPOIIaHHUTPpMII. B koJby,
comepxXammymo (S)-3-(2-{4-ammbuo-2-[1- (2-dTopOeH3m)) ~1H-MHOa30JI-3—
W] —-5-MeTuJi—-6—-0KCO—-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] nupuMmuanHa—5-
W} TnasoJi-4-ui) -2, 2-ouMe TUJINpOollaHaMU I (180 wmr, 0,32 MMOJIB) "

nupuoua (0,5 M, 6,18 mMvoJss) B DCM (5 i), npu 0°C mo®aBjgaiaM IIO

kamgam TFAA (0,5 mi, 3,54 mMosk) . CMechb IIepeMelMBaJiM B TedeHMe 1
u nopm RT mOpexnoe, ueM npoOapjaau MeOH (20 1), M CMecChb
KOHIIEHTPUPOBAaJIN in vacuo. OcTaTokK Pa3sBOINIIN BOOOM u

BKCTPpalMpoBalin C MUCIHoJb30BaHueM EtOAc (3x). OpraHUYecKHe CJIOU
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O0BeIVHANM, Cymmau Han 6e3BomH. Na,S0, m ouiabTpoBaadn. OuiabTpatT
KOHILIEHTPpYPOBaJIM 1n  vacuo Jocyxa. OCTaTOK OouMmajJM I[IOCPeICTBOM
XpoMaTorpadum Ha CuIMKareje C MCIoJIb30BaHmMeM MeOH:DCM (0-5%) mis
TOTO, UTOOH IIOJy4YaTh YKAaB3aHHBEM B 3aroJIoBke IHOponykT m/z=553
(M+1) .

Craguas E - (S)-4-ammbo-2-[1- (2-dTOopOeH3MI) ~1H-MHOa30JI—-3—
] -5-mMermuii-5-{4-[2-mMeTuii-2- (2H-TeTpa30Ji—- 5—WJI) NPpONIWJI] TUa30JI—2—
nit-5H-nimppoJio [2, 3-d] tupuMnIvH-6 (7H) —0H. 3BakKyINOpeHHYK IpPOOUPKY,
CoIepXallyo (S)-3-(2-{4-ammbuo-2[1- (2-dpTOopOeH3MI) ~1H-MHOa30J1—3—
W] —-5-MeTuJI—-6-0KCO-6, /T-ournnpo-5SH-nuppoJsio [ 2, 3—-d ] nupuMmuonH—-5-
W} TUasoJi—4-ui) -2, 2-guMe TuinponadsuTpui (100 ~mr, 0,181 wMMmoJib),
azun Hatpma (118 mr, 1,81 MMoJsb) M xJjgopmua amMmMoHmsa (97 wmr, 1,81
MMOJIB) B DMA (3 wiI), nepeMmemuBagu Impu 120°C B TeueHMe 16 U,
[lonmyyaeMyld CMeChb OGUILTpOBaJdM, U OUILTpaT KOHUEHTPUPOBAIM 1in
vacuo. 3aTeM OCTaTOK ouumalM rnocpencTBoM HPLC ¢ oBpameHHOM (as3on
(ACN/Boma c¢ MomubpmxaTopom 0, 05% NH4HCO;) nJjs TOro, UTOOH MIOJYUYaATH
yKasaHHOe B 3aroJiIoBKe coeIMHeHue Ex-236A. 'H AMP (300 MI'u, CD;OD)
6 8,69 (m, J=8,4 Tw, 1H), 7,57 (m, J=8,4 Tu, 1H), 7,44 (&ozm,
J=7,%5, 7,5 Ta, 1H), 7,31-7,26 (m, 2H), 7,16-7,04 (M, 4H), 5,81
(¢, 2H), 3,22 (m, J=6,6 I, 2H), 1,76 (c, 3H), 1,52 (c, 3H),
1,48 (¢, 3H); m/z=596 (M+1).

Vcrionb3ysa IO CymMecTBY Ty Xe TIOpollelypy, Kak OIMcaHo B Ex-
112B m Ex-236A, OojiydaldM cJleOylmye coelIMHeHMS B Tabdbjauie 20.

Tabamuia 20

Ex. [Tpowm. coen. | Crpykrypa HasBaHMe m/z
SM/crammusa (M+1)
XUpaJIbHOT'O

paspemennsa/

KOJIOHKa




266

237B

I-11B/ -

c

(S)—-4-ammHO-2—-[6—
xjop—-1-(3,3,4,4,4-
neHTadTopBYyTHMII) —
1H-mMHpmasoa—3-mJ] —
S5-meTun-5-{4-[2-
(2ZH-TeTpasosn—5-
WJ1) 3T ] eHMIT} -

5, 7-ournnpo-6H—-
nupposo[2, 3-

d] nupuMMIOMH-6-0H

633

238A

I-35A/ -

C

(S)—-4-ammHO—-2—-[6—
xjop—-1-(2-
dTopBeHsm) —1H-
MHOaso0Ja-3-mj] —5-
MeTuy-5-{4-[2-
MeTuyI-2- (2H-
TeTpasoJ—5-

wi) nponmi] -1, 3-
THMasoJ-2-mya}-5,7-
ouTmuapo—6H—
nuppoJio[2, 3-

d] nupuMuaOnH-6-0H

630

239A

I-42n/ -

Cc

-n

4-aMuHO-2- [ 6—xXJI0p—
1-(2-dTopBeHsMI) —
1H-mMHOasoJd—-3-MJI] —
S5-MmeTnin-5-{4-[2-
MeTuI-2- (2H-
TeTpasoy-5-

ui) nponmi] -1, 3—
okcaszson—-2-uij}-5,7-
ourmuaopo—6H—
nuppoJo[2, 3-

d] nupuMuOnH-6-0H

614
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240B

I-11B/ -

(S)—-4-ammHO-2—-[1-
(2-dbTopbeHnsmi) —1H-
nupasoso[3, 4-
bloupuona-3-mumna] —5-
MeTuya—-5-{4-[2- (2H-
TeTpasoy—5-

WJ1) 3T ] eHMIT} -

5, 7-ournnpo-6H—-
nupposo[2, 3-

d] nupuMMIOMH-6-0H

562

241A

I-35A/ -

(S)—-4-ammHO-2-[1-
(2-dTopbBeHsmi) —1H-
nmupasoJo[3, 4-

bl ouprmona-3-muma] -5-
MeTuI-5-{4-[2-
MeTuI-2- (2H-
TeTpasoJy—5-

wi) nponmi] -1, 3-
THMasoJa-2-mya}-5,7-
ourmunpo—6H—
nuppoJio[2, 3-

d] nupuMuOnH-6-0H

597

242B

I-11B/ -

(S)—-4-ammHo-2-[1-
(2-dbTopBeHsm) —1H-
MHOasoJ—-3-mj] -5-
MeTuJI-5-{4-[2- (2H-
TeTpasoy-5-

MJ1) 3T ] beHmI} —

5, 7-ournnpo-6H-
nuppoJo[2, 3-

d] nupuMuOnH-6-0H

561
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243A

I-51a/ -

Cl

5-[4- (2H-TeTpasoin-
S5—ui) nupuIonu—2-—
i) —4-amMmHO—-2—- [ 60—
xjop—-1-(2-
brTopBeHsMII) —1H-
MHOasoJa—-3-mj] -5-
MeTuJ-5, 7-OUTUIPO-—
6H-nmupposo[2, 3—

d] nupuMMOMH-6-0H

568

244A

I-78A/ -

Cl

5-{4-[ (2H-
TeTpasoyl-5-
ui)MeTui] peHmi} —4-
aMMHO-2- [6—xJop—1-
(2-dTopBeHsui) —1H-
MHOaso0J—-3-mj] —5-
MeTu-5, 7-OuTrnopo-
6H-nupposio[2, 3-

d] nupuMuOMH-6-0H

581

245B

I-11B/ -

(8)=5-{4-[2-(2H~
TeTpasoJ—5-

mi1) Tt ] beHmst} -4 -
ammHO-2-{1-[ (3-
bropnupuonH-2-—

i) MeTmii] —1H-
MHOasoJ—-3-mj1}—-5-
MeTuJI—-5, 7-OUIrnapo-
6H-nupposo[2, 3—

d] nupuMuOnH-6-0H

562

246A

I-62/cramgus
D/IA

5-{5-[2-(2H-
TeTpasoy-5-

WUIT) BTUI] IUPUOUH-2—
uin}-4-ammHo—-2-[1-
(2-dbTopbeHnsui) —1H-
MHOasoJa—-3-mj] —-5-
MeTuJ-5, 7-OUTnIpo-
6H-nupposo[2, 3—

d] nupuMuOnH-6-0H

562
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247TA I-62/cramgus 5-{5-[2-(2H- 596
D/IA TeTpasos-5-
W) 3TUI] IUPUONH-2—
i} -4-amMmHO—2—- [ 06—
N7 Xy xjop—-1-(2-
cl | N/ © bTopBeHsMII) —1H-
k H MHOasoJa-3-mj] -5-
~ F MeTuJ-5, 7-OUTUIPO—
6H-nupposo[2, 3—

d] nupuMMIOMH-6-0H

I[IPVMEP 248B
d-aMyHO-2-[1- (2-pTOopOBeH3wmi) ~1H-uHna30J-3-ujl] —5—-MeTuii—5-{4-
[2-MeTuII-2- (2H-TeTpas30JiI-5—1JI) [IPOIUJI ] OKCa30JI-2-M1Jl} -5, /T-ourmungpo-

oH-ninppoJsio [ 2, 3—-d] nupuMnorH- 6—0H

Kosby, comepxamyilo Ex-239A (60 wmr, 0,098 MMOJBL) U ajjlaoui
Ha ynJjepome (80 wmr, 0,068 w™vmoss, 10% wMacc.) B MeOH (2 wia),
OTKauMBaJM U  3alloJIHAJIU (3x) as0ToM, [IocJjie d4Yero CJenoBaJlio
3aroJIHeHMe BoIopoaoM. CMech IepeMemuBaJiM B TedeHre 5 u npu RT B
aTMochepe BOIOpOIa (1,5 aTM. ) . MaJlagum Ha yoJiepone
OTOUIIBLTPOBEBAJIM M IMpoMEBalIM B MeOH (3x), EtOAc (3x) m DCM (3x).
OBrbeIMHeHHEM OUIILTPpAT KOHUEHTPMPOBAJM 1n Vvacuo. 3aTeM OCTaTOoK
oummanmy  nocpencresoM  HPLC C obpameHHOV  daszoM (ACN/BOmDa C
MomuomkaTopom 0, 05% NH4HCOs;) g Toro, 4YToOOH IIOJydaTh YKas3aHHOE B
3aT0JIOBKe coeIMHeHre 'H AMP (300 MI'u, CDsOD) & 8,68 (m, J=8,4 T,
i), 7,%4 (@, J=8,4 Twu, 1H), 7,41 (om, J=7,2, 7,2 Tu, 1H), 7,32-
7,23 (m, 2H), 7,14-7,00 (m, 4H), 5,78 (c, 2H), 2,91 (m, J=8,7
Tu, 2H), 1,83 (¢, 3H), 1,43 (c, 3H), 1,40 (c, 3H); m/z=580
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(M+1) .
I[IPVMEP 249B
d-aMmHO-2-[6-pTOop—-1- (2-dTOopOeH3mI) —~1H-MHOaz30J-3-1J] —5-
MeTuJI-5-[3- (1H-TeTpaszoiy—-5-mi) beHnii] -5, 7-ourmunpo- 6H-nimppoJio [ 2, 3—

d] nnprMMIOVH—- 6—0H

NH, N_
~N
\
N7 —NH
F | 0]
=
v
F
Crammusa A - 3-{4-ammHO-2-[6-dTOpP-1- (2-dpTOPOeH3MII) —1H-

MHIOAa30J-3-WJI] —5-MeTuJI-6-0KCOo—6, 7T-nurnaopo-SH-nuppoJtio [2, 3-
d]l mupuMnUIMH-5-1ui} 0eH30HUTPUI. Kosuby, comepxamyl I1-A23 (126 wr,
0,44 wmmvmonws), I-69B (98 wmr, 0,37 mMmosis) M OukapboHaT kKaausa (110
mMr, 1,10 wvoner) B t-BuOH (1,8 w™iI), IOepemMemmBasu 1npu 80°C B
TeueHMe 16 u. 3aTeM CMeChb KOHIEHTPMpPOBAaJM 1nh vacuo Hocyxa.
OcTaTok ouMmalM I[OCPEeICTBOM XpoMaToIpabumu Ha  CcujiaMkKareje C
ucrnoJib3oBaumeM (EtOAc:EtOH 3:1) :rexcanHa (0-30%) mjasg Toro, UYUTOOH
IoJiydaThk YKas3aHHHM B 3aT0JIOBKe MIPOIYKT.

Cramua B - 4d-ammHO-2-[6-dpTop-1- (2-dpTopbeHzmi)-1H-uHmazoj—-3-
] -5-meTusi-5-[3- (1H-TeTpaszon-5-ui) dermni] -5, 7-ourunpo-6H-
nuppoJio [2, 3-d] IMpUMMMOMH-6-0H: B KOJOyY, coIepxamyl 3-{4-aMMHO-2-
[6-bTOop-1- (2-bTOopbeH3my) ~1H-MHOa30JI-3-1JI] —5-MeTHuJI-6-0KCO—-6, /-
ourmopo-5S5H-niupposio [ 2, 3—-d] IMpuMUIVH-5-1JI } DeH30HUTPUII (120 MT,
0,24 mMoJIE) B ToJyoJie (1 wi), nmoBaBiganm IMOyTUIIOKCHMI oJioBa (6,0
Mr, 0,02 wmvoJb) M TMS aszsumnm (0,06 wia, 0,47 wmvmoJws) . IloJyuyaeMyo
cMechb IepememuBanu Inpu  130°C B TeueHMe 2 CYTOK U 3aTeM
KOHILIEHTPUPOBaJM 1in vacuo. OCTaTok ouMmalIM nocpercTtBoM HPLC ¢
obpameHHo @ason (ACN/Boma ¢ womupmxaTopoM O0,05% MypaBbUMHON
KMUCJIOTOM) oJig TOTo, dYToOH IOoJIlydaThb yKaszaHHOe B 3aTloJIOBKe
coenuHeHne Ex-249B. 1H AMP (500 MI'n, DMSO-dg¢): & 11,15 (¢, 1H),
8,74 (mm, J=10 I, 5 Tw, 1H), 7,95-7,88 (m, 2H), 7,68 (mm, J=10
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5 T, 2H), 5,77 (c,

1,83 (c,

1H), 7,49-7,08 (M,

m/z=551

T, /H), 60,57 (ymnp. c,

2H), 3H) ; (M+1) .

Vcrosb3ysa IO CYmMEeCcTBY Ty Xe I[polLenypy, KoTopasd oIuMcaHa B
npuMepe 249B, nogydanM ClenyomMe COoelVMHeHMS B Tabjmue 21

Tabamua 21

Ex. [Ipom. CrpyKTypa HasBaHue m/z
coemn. (M+1)
SM/cran
us
XMpaJibH
oro
Paspeme
Hus/

KOJIOHKA&
250B I-70B/ NﬁN\ 4-amMmHO-2— [ 6— 551
NH
_ == bTop-1-(2-
NH, bTopBensmi) —1H-
MHOasoJ-3-mJj] -5-
F w T: o mMeTma—-5-[4- (1H-
N H TeTpasoi—-5-
'L mi) benmst] -5, 7-
F orunpo—6H—
nuppoJio[2, 3—
d] nupuMmuoMH-6-0H

251B I-69/ 4—amMmuHO-2- [ 6— 605

crTanus NH; \NQN xjop—-1-
B/ AS c N| : o —NH | (3,3,4,4,4-
N N neHTadbTOpPOYTIUIL) —
,L 1H-mHOasoI-3—
i) —5-meTmi—-5-
F. [3-(1lH-TeTpason-
F Fy S5-ui) denun] -5, 7-
ouruapo—6H—
nuppoJio[2, 3-
d] nupuMmuaouE-6-0H
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252B I-69/ 4—aMmHO-5-MeTmII—- | 572
crammga 2-[1-(3,3,4,4,4-
B/ AS neHTabTopBy TII) —

1lH-nupasoso[3,4-
bloupnonua-3-un] -
5-[3-(2H-
TeTpasoJ—5-

wui) benmi] -5, 7-
oMruapo—6H—
nuppoJio[2, 3—

d] nupuMmuaouE—-6-0H

253A I-72/ 5-[6-(2H- 568
cramnga TeTpason—5-
A/IA WIT) OUPUIONH=2—

i) —4-aMmMHO—-2—

[6—xmop-1-(2-

F bTopBensmi) —1H-
MHOasoJ-3-mJj] -5-
mMeTuyi-5, 7-

ourmunpo-6H-
nuppoJio[2, 3—

d] nupuMmuoMH-6-0H

I[IPVMEP 254A
6-{4-ammHO-2- [6-xJI0p—1- (2-dTOopPOeH3MI) ~1H-MHOa30J1-3-MJI] —5-—
MeTUJI-6—-0KCO—6, /T-ourunpo-5S5H-nupposio [2, 3—-d] nupuMmuouH—5-

W} IMPUIVH-3-KapOoHOBad KUCJIOTa

0]
OH
7
NH,
=N
N7~
Cl | O
=
ro
F
Cranuga A - 6-{4d-aMmmHO-2- [ 6-xJI0p—-1- (2-dTOpPOeH3MII) —1H-

MHIOA30JI-3-Wjl] —5-MeTuJI-6—-0KCO—-6, 7T-nurunpo—-5SH-nuppoJio [ 2, 3-
d] nMpMMUIOIVH- 5-WJI} HUKOTUMHOHUTPpMII. KoJby, conmepxamyrn I1-71A (89 wMr,

0,33 MmoJsib), I-Al5 (100 mr, 0,33 MMmMoJb) M OukapboHaT KaJmsa (49
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M, 0,49 mMones) B t-BuOH (5 M), nepemMemmBalJM B TeUeHMe 16 U IIpH

70°C n 3aTeM  KOHIEHTPUPOBaJIU in vacuo. OcTaTokK oumImaJIn
[IOCPenCcTBOM KOJIOHOUHOM XpoMaToTrpadum Ha cuJMKareje C
MCIIOJIbE30BaHMeM  MeOH:DCM (0-10%) oJid TOTO, UTOOH rIoJIy4daThb

YKa3aHHOe B 3alOJIOBKe COeNMHEHMe.

Cranua B - wMeTmn 6-{4-aMmHO-2-[6-xJiI0p—-1- (2-0TOopOeHn3mi1) —1H-
MHIOAa30J-3-WUi] —5-MeTuJI-6—-0KCO—6, /T-nurunpo—5SH-nmuppoJio [ 2, 3-
d] nMpMUIOVH-5-UJI} HUKOTUHAaT. B KoJOy, colepxamyrw 6-{4-aMMHO-2-[6—

xJjop—1- (2-pTopbeH3mi) ~1H-MHODa30JI-3-WUJI] —5-MeTnJI-6—-0KCO—6, 71—

ourmopo-5SH-ninpposio [ 2, 3-d] IMpUMUIVH-5-WJI } HUKOTHHOHUTPpMII (120 wMT,
0,23 MMOJB) B MeOH (10 wi), npu RT pmoGaBiaaM IO KalliaMm
TUOHMIIXJIOPUO (3 M) . llojlydaeMyld CMeChb IlepeMellMBalJii B TeueHMe 16

y mpu 80°C, 3aTeM KOHIEHTPMPOBaJM 1in vacuo. K ocTaTky nofaBJian

BOOH. Hacwkm. NaHCO; M skCcTpaIMpoBaJiM C MCHOJIb30BaHMeM ELOAcC (3x).
OpraHuyeckue CJIOM OOBEOMHANM, I[IPOMEIBaJIM B COJIeEBOM pacTBOpPE,
CYUINIIN Hano 0e3BOIOH. Na,S0Oq4 nu buis TpOBAJIN . dusibTPAaT
KOHLIeHTPMPOBaNM 1n vacuo. OCTaTOK ouMllajiM IIOCPEACTBOM KOJIOHOWHOM
XpoMaToIpadmuy Ha CUIuKareje C MWCIHOJb30BaHMeM MeOH:DCM (0-10%)
OJIS TOT'O, UYTOOH IIOJIydaThb yKas3aHHOe B 3alOJIOBKe COeIMHEHUE.

Cramgmusga C - 6-{4d-ammHO-2- [ 6-xJI0p—-1- (2-dpTOopOeH3MII) —1H-
MHOAa30J—3-WJ] —5-MeTujI-6-0KCOo—-6, 7T-nurunpo—-5SH-nuppoJio [2, 3-
d] nMpMMIVH-5-MJI} HUKOTMHOBAaA KMCJIOTa. Kojby, coIepXxalyrn MeTWUJI 6-
{4d-amMuHO-2-[6-xJI0p—1- (2-0TOopOeH3mMII) ~1H-MHOa30J1—-3-1JI] —5—-MeTnJI—- 6—
OKCO-6, 7T-gurunpo-5SH-nuppoJio [ 2, 3-d] IMPUMUIVH-5—WJI } HUKOTHUHAT (90
mr, 0,16 mMMONb), IMOIpokcun JmTtusa (1,6 miu, 1 M B BOme, 1,6 MMOJIBL)
B MeOH (5 ™), nepemMemmBaIM B TedeHre 16 u npu RT m 3aTem
KOHILIEHTPUPOBAJM 1n vacuo. [Jobaraaau Booy (3 MI) M XJOPOBOIOPON
(1 H, 1,6 wmu). IlonyuyaemMoe TBepIOe BEeMeCTBO coOupaM IIOCPEeNCTBOM
dUIETPOBaHMA M HIPOMEBAJM B BOoIe (3x). OCTaTOK ouMIlaliv IOCPEeNCTBOM
HPLC ¢ of6pameHHOM ¢daszson (ACN/Boma ¢ mommbpmxaTopoMm 0,05% TFA) nmig
TOTO, UYTOBH IIOJy4YaThb yKasaHHOe B 3alOJIOBKe CoeldMHeHMe Ex-254A. 'H
AMP (300 MI'u, CDsOD) O 9,11 (m, J=1,5 Tu, 1H), 8,67 (m, J=8,7 Iu,
1H), 8,28 (gm, J=8,1, 2,1 Twu, 1H), 7,64 (c, 1H), 7,49 (m, J=8,
14, 1v€), 7,37-7,29 (m, 1H), 7,25 (mm, J=8,7, 1,5 Tu, 1H), 7,18-
7,07 (m, 3H), 5,77 (c, 2H), 1,92 (c, 3H); m/z=544 (M+1).
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[IPVMEP 255A
6-{4d-aMmHO-2- [6-xJI0p—1- (2-dTOopOeH3MI) ~1H-MHOaz0-3-1J] —-5-
MeTUJI-6—0KCO—6, /T-ournunpo-5SH-nmppoJsio [2, 3—d] nupuMmuouH—5-

WJI } IMKOJIMHOBAaA KMCJIOTa

7
NH, V0
=N
N7~ H
Cl | (0]
—
o
F
Crammsa A - 6-{4-avMmHO-2- [ 6-xJOop—-1- (2-bTOpPOeH3MII) —1H-

MHIOAa30J-3-WJI] —5-MeTuJI-6-0KCOo—6, 7T-nurnapo—-5SH-nuppoJsio [2, 3-
d] IUPUMUIOMH-5—1JI } IMKOJIMHOHUTPMII. Kosnby, comepxamyin I1-72 (430 wmr,
1,60 mmosws), I-Alb (510 mMmr, 1,68 MmoJb) U OukapboHaT kaiausa (802
M, 8,01 MmoJsb) B t-BuOH (10 mi), nepememuBaju opu 70°C B TeueHuUe
16 4. PeakKlMOHHYID CMeChb KOHLEHTpMpoOBalIXM 1in vacuo. OcCTaTok
OUMIaJIM IIOCPeIOCTBOM KOJIOHOUHOM XpoMaToI'padum Ha CUIMKareje C
MCIIoJIb30BaHueM  MeOH:DCM (0-10%) oJisg TOT'O, YTOOH r1oJIydaTh
yKasaHHOe B 3arloJIOBKe palleMMuyecKoe COelMHeHMe. PalleMUUeCKUM
MaTepHualJl paspemajy C MCIOJb30BaHMeM xupajbHol HPLC (CHIRALPAK®
IA) OJIA TOTO, UTOOR noJiyyaThb U30MepP A (6oJtee OEICTPOE
BIIOMPOBaHMe) M M30Mep B (BoJjlee MeIJIeHHOe DJIOMPOBAHUE) .

Cragua B - wmeTun 6-{4-ammHO-2-[6-xJop—-1- (2-9pTOopOeHz3mi)-1H-
MHIOAa30JI-3-Wl] —5-MeTuJI-6-0KCO—-6, 7T-nurunpo—-5SH-nuppoJio [2, 3-
d] nMpMMMIOIVH-5-MJI} IUMKOJIMHAT. B koJby, comepxamyl wusomMep A 6-{4-
aMMHO—-2- [ 6—xJiop—1- (2-pTopbOeH3mi) —1H-MHDa30J-3-1JI] - 5—-MeTnJI— 6—
OKCO—-6, 7T-ourmunpo-5S5H-nmppoJio [ 2, 3-d] IUPUMUOUH=5—WJI } IUKOJIMHOHUTPUIIA
(40 M1, 0,076 mMMoab) B MeOH (10 Mi) npm RT poGaBidasaM IO KallJiaMm
TroHMIxJopun (1 ™, 13,70 wMMmoJb) . IllojlydyaeMyl CMECH IIepeMelMBallu
B TeueHMe 16 u mnpu 80°C M 3aTeM CMeCh KOHIEHTPMPpOBAaJM 1in vacuo.
OcTaToK pas3BRoOOMUIIMU C  MCIOJIE30BaHMEM BOIH. Hacwl. NaHCO; wm
BKCTPparnupoBalin C MUCIHoJb30BaHueM EtOAc (3x). OpraHUYecKHe CJIOU

ODBeIVHANN, IIPOMEIEAJIMM B COJIEBOM pacTBOpE, cymmaM Hal ©Oe3BOIH.
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Na,50, u o¢uabTpoBalr. OMILTPAT KOHIEHTPUPOBaJM 1in vacuo. OCTaToK
OUMIAJIM IIOCPeINCTBOM KOJIOHOUHOM XpoMaToI'paduy Ha CHUJIMKareje C
MCIIOJIbE30BaHueM  MeOH:DCM (0-10%) oJid TOT'O, UTOOH rIoJIy4aThb
YKa3aHHOe B 3alOJIOBKe COelUHEHMe.

Cramouga C - 6-{4d-aMmHO-2- [6-xJI0p—1- (2-dTOpPOeH3MII) —1H-
MHIOA30JI-3-WJl] —5-MeTuJI-6—-0KCO—6, /T-ourunpo—-5SH-nmuppoJio [ 2, 3-
d] nMpMMUIOVH- 5-—WJI } IUKOJIMHOBaA KMCJIOTa. Kojby, colepxamyrw MeTWUJI 6-
(d—aMmHO-2- (6-xJ10p—1- (2-dTOopOeH3MII) —~1H-MHOa30JI-3-1JI) —5—-MeTuji— 6-
OKCO-6, /T-murunpo-5SH-nuppoJio [ 2, 3-d] IUPpUMUIOVH—5—WJI) IMKOJIMHAT (40
M, 0,072 MMOJIBE) M TuUOpoOKcun JmTusa (69 mr, 2,87 MMOJIB) B CMeCH
Bonoel (1,5 wur) :THE (1,5 M), I[epeMemMBaJM B TedeHue 16 u npm RT.
Tyoma mDo0aBJIAJIM COJIAHYID  KUCIJIOTY (28,7 ™I, 0,1 H). Teepnoe
BemecTBO cofupalM IOCPeICTBOM OGOMIbLTPOBAHMUA, [IPOMHBAJM Bomou (2x5

MJI) u cCymmijinm B ey 1IJIA TOoTO, UyTOOE [IOJIyYaThb YKas3aHHOe B

3aroJIOBKe coeIMHeHuMe Ex-255A. 'H AMP (300 MI'hu, CDsOD) O 8,65 (m,
J=8,7 Iu, 1H), 8,08 (m, J=7,8 Iy, 1H), 7,99 (mm, J=7,8, 7,8 Tu,
i), 7,71 (@, J=7,8 Iu, 1H), 7,64 (c, 1H), 7,36-7,22 (M, 2H),
7,17-7,06 (m, 3H), 5,76 (c, 2H), 1,91 (c, 3H); m/z=544 (M+1).
I[IPVMEP 256B
(S)-4d-ammHO-2- [6-xJ0p—1- (2-dTOopBeH3my) ~1H-MHOa3oJ-3-uj] —5-
MeTuJI-5-{4-[2- (5-okco-4, 5—ogurunpo-1, 2, 4-okcagma30Ji—-3—
Wil) 5Twmi] deHmi} -5, 7-ourunpo- 6H-nimppoJio [ 2, 3—-d] IMpUMMOMH- 6—0H

o

ﬂ’;z=o

C

Cramgma A - (S)-3-(4-{4-ammHO-2-[6-xJ0op—-1- (2-9pTOpPOeH3MI)-1H-
MHIOAa30JI-3-Wjl] —5-MeTuJI-6—-0KCO—-6, 7T-nurunpo—5SH-nmppoJio [ 2, 3-
d] nnpMUIVH-5-MJ1} PeHmJI) IpolaHaMuy. B  koJby, comepxamyn Ex—-47B

(1,0 », 1,58 wmMvoJgbr) B DMEF (10 ™M) poSarjgsany 1M (lH-uMmMpmaszso—-1-
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mi)MeTraHoH (1,28 1, 7,88 wmMoJb). CMeck TIepeMemmBagM opu RT B
TeueHre 30 MUH Tpexne, dYem pobaridaiam xJjopun ammonus (0,17 1,
3,15 mModw) . IlodydaemMyl CMEeCh IepeMemmBaiyM Opu RT B TeueHue 16
4, 3aTeM pasBOIMIM BOINOM M BKCTpal'MpOoBaJiM C MCIOJb30BaHMeM ELOAC
(3x) . OpraHMUYeCcKMe CJIOM OOBENVMHANM, CymWUJIM Hald ©0e3BOoOH. NayS0y4,
duIrTPpOBaIM M QUILTPAT KOHIEHTPMPOBaJIM 1n vacuo nocyxa. OCTaTok
ouMIaJIM IIOCPEICTBOM XpoMaToI'padum Ha CcuiMkareJie C MCIOJb30BaHUEM
MeOH:DCM (0-5%) mjg Toro, dYTOOH II0OJIyYaTh VYKAa3aHHBEM B 3al'0JIOBKE
nponykT, m/z=570 (M+1).

Cramma B - (S)-3-(4-{4-ammHO-2-[6-xJiop—1- (2-dTOopOeHu3mi)-1H-
MHOAa30J-3-WJl] —5-MeTuJI-6—-0KCOo—-6, /T-nurunpo—-5SH-nuppoJio [2, 3-
d] nuprMnUIOVH-5-uJ1} QeHWUJI) NPpOollaHHUuTpuII. B koJby, colepxamyw (S)-3-
(d-{4d-ammHO-2- [6-xJ0p—-1- (2-dTOopOeH3my) —1H-MHOa30J-3-1J1] —5-Me TuJI-
6-0oxCco—-6, 7T-onurunpo-5SH-nuppoJio [2, 3-d] nupuMmuonuH-5-
ui}deHns) nponadavun (0,8 ©, 1,40 mvmonws) u nupuomea (0,5 mi, 6,18
MMOJIE) B DCM (5 mj) mpu 0°C, poGaBjsaiau o kamjaam TFAA (0,5 i,
3,54 wMmousis) . CMmechb IHepeMemrBaim HOpu RT B TeueHme 1 u. CMech

pazBonuyMm B MeOH M KOHIUEHTpHMpPOBaJM in vacuo. OCTaTOK pa3BOIOUIIN

BOIOOM, BKCTPAaTMpOBAaJIM C MCIOJb30BaHMeM EtOAc (3x). OpraHMUecKue
cJoM  ODBeOMHLANM, I[IPOMBEBAaJIXM B  COJIEBOM pacTBOpe, CYLIMIM Hal
BezBomH. Na,SO; M duIbTpoBalM. OUILTPAT KOHIEHTPMPOBAJIM 1n vacuo.
OcTaTok oumInaJn [IOCPenCTBOM KOJIOHOUHOM XpoMaTorpadum Ha
CuimMkarejie C MCIOJb30BaHMeM MeOH:DCM (0-5%) @mjgs Toro, u4uTobH
[IoJIydaThk yKasaHHOe B 3arloJIOBKe coelMHeHMe. m/z=552 (M+1).

Cranusa C - (S)-3-(4-{4-avmHOo-2-[6-xJ0p—1- (2-0TOopPOeH3MII) —1H-
MHIOAa30JI-3-Wl] —5-MeTuJI-6-0KCO—-6, 7T-nurunpo—-5SH-nmppoJio [2, 3—
d] mupuMUIMH-5-1J1) beHuI } ~-N-I'MOpOKCUIIPOIIaHUMU I aMATL . Komnoy,
comepxXammymo (S)-3-(4-{4-ammbuo-2-[6-xJop—-1- (2-dpTOopPOeH3MI) —1H-
MHIOAa30JI-3-WJ] —5-MeTuJI-6—-0KCO—6, 7T-nurunpo—-5SH-nmppoJio [ 2, 3-
d] IUPpUMUIOIMH-5-1J1 } DeHWII) IPOIlaHHUTPWIL (150 wmr, 0,272 MMOJIE) u
BOOHHM TuIpokcuJamuu (7,5 mi, 0,272 smvmoisb, 50%) B EtOH (7,5 wmi),
nepememmBaau mpu 30°C B TeueHme 16 u. CMeCh KOHIIEHTPMPOBAJIM 1in
vacuo M OCTaTOK JMOQUIM3MPOBAJM OJA TOT'O, UTOOHE [OJIy4YaTh
yKasaHHOe B 3aloJIOBKe coelmHeHMe m/z=585 (M+1).

Cramgma D - (S)-3-(4-{4-ammHO-2-[6-xJ0op—1- (2-9pTOpOeH3mi)-1H-
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VMHOa30JI-3-WJ] —5-MeTuJI-6-0KCo—-6, /-nurniapo-5SH-nmuppoJo [2, 3-

d] nnpMuaovH-5-mi} densTui) -1, 2, 4-okcannaszsoyi—5 (4H) —oH. KoJsby,
COoIepXalyo (S)-3-(4-{4-ammbo-2-[6-xJ0p—1- (2-pTOpPOEeH3MI) —1H-
MHIOAa30JI—-3-Wl] —5-MeTuJI-6—-0KCO—6, /T-nurunpo—-5SH-nmuppoJio [ 2, 3-

d] nuprMnuIVH-5-1J1} peHmII) ~-N-TUOPOKCUIIPOIIa HUMU TaMU T (120 w1, 0,21
MMOJIB ) , ou (lH-uMmpmazoJ—-1-wmi)mMmeTaHoH (332 wmr, 2,05 mMmoJgis,) B THEF
(12 i), nepeMmemmBalM npu RT B TeueHume 16 u m npu 50°C B TeueHMe
24 u., CMecChb KOHILEHTPMpPOBaJM 1in vacuo M K OCTaTKy HoOaBJIAIM BOIH.
Hacem. NaHCO;. CMech BKCTpal'MpOBaJiM C MCHoJb30BaHMeM EtOAc (3x).
OpraHuyeckye CJIOM OOBEOMHANM, I[IPOMEIBAJIM B COJIeBOM pPacTBOPE,
CyMMnIn Han Oe3BOIOH. Na,S0, u ouIIE TPOBAJIA . duJIibTPAaT
KOHLIeHTPMPOBaJM 1n vacuo. OCTaTOK ouMmlajiM IIOCPEACTBOM KOJIOHOWHOM
XpoMaToIrpadmn Ha CcuiIMkarejle C MCHOJb30BaHMeM MeOH:DCM (0-10%),
3aTeM [IOCPenCcTBOM HPLC c ofpalleHHOM basom (ACN/BOmIa C

momuopurarTopom 0,05% TFA) njad Toro, dYTOOH IIOJIydaThk YyKas3aHHOe B

3aroJIOBKe coeIMHeHMe Ex-256B. 'H AMP (300 MI'hu, CDsOD) O 8,65 (m,
J=8,7 ITu, 1H), 7,62 (¢, 1H), 7,33-7,21 (M, ©6H), 7,15-7,04 (M,
3#), 4,84 (c, 2H), 2,94 (v, J=7,2 Iu, 2H), 2,78 (v, J=7,2 Tu,
2H), 1,98 (¢, 3H); m/z=611 (M+1).
I[IPVMEP 257A
[2-(4-{4d-ammHO-2- [6-xJ0op—1- (2-0TOopOeH3mI) ~1H-MHOa30JI-3-1JI] —
5-MeTmJI-6-0KCO—-6, /T-ourmunpo-5SH-nuppoJio [ 2, 3-d] IUMpUMUOUH-5—

M1} peHMII) 2TMJI] pochoHOBaAsI KMCIJIOTa

&—OH
b
NH,
N7~
Cl | @)
=
v
F
Cranusa A - 4-aMmHO-2-[6-xJiop—-1- (2-dTOopOeH3mi) - 1H-uHOasz3oy-3-

] -5-[4- (ousTOoKCUMETWUJI) PeHUJI] —5—MeTmi-SH-nuppoJo [2, 3-

d] nnpmMmuaoueE-6 (7H) —on. KoJjby, comepxamy 1-Alb (200 w™MT, 0,66



278

MMOJIB ), 1-49 (228 wmr, 0,66 wMMoJIBE) M OukapboHaT Kaauda (79 wMr,

0,79 mmoJib) B t-BuOH (4 M), nOepeMemuBaau npu 70°C B TeueHMe 16
Y. PeaKUMOHHYK CMeChb KOHIEHTPMPOBaJM 1n vacuo Iocyxa nOJs ToIo,
UTOBE [IOJIyUaThk yKasaHHOe B 3aloJIOBKe coenmHeHue. m/z=601 (M+1).

Crammusa B - 4d-{4d-ammbHo-2-[6—-xJop—1- (2-pTOpPOeH3MII) —1H-
MHIOAa30J—-3-WJl] —5-MeTuJI-6—-0KCO—6, /T-ourunpo—-5SH-nuppoJio [ 2, 3-
d] nupuMuovH-5-mi}6eHz3anpnernn. B koJby, comepxamyrw 4-aMMHO-2-[6-
xJjop—1-(2-pTopbeH3mi) ~1H-uHmasoa-3-uj] —-5-[4-
(ODMBTOKCUMe T ) beHm] —5—-MeTumii—- SH-nimppoJsio [ 2, 3—-d] nupmuvmnouH-6 (7H) -
o (250 wmr, 0,25 wmMvoss) B DCM (10 ™), nopm RT 1o KamjaMm
nodasiuganmu TFA (1 wi) . TojslydaeMyl CMeCh IlepeMellBajiMd B TedeHMe 16
u npm RT, B3BaTeM KOHIUEHTPUpOBaJM 1n vacuo, pas3eomguiu B EtOAc,
OpOMEIBAJIM C MCIOJBb30BaHMeM BOOH. Hacem. NaHCO;, cymmiam Han
Bes3ronH. Na,S0; ¥ dunbTpoBa M. OMILTPAT KOHLEHTPUPOBAJIM 1n vacuo.
OcraTok ouunmaJin [IOCPenCcTBOM KOJIOHOUHOM XpoMaToIrpadum Ha
cuImMkareje C MCHoJb30BaHuMeM MeOH:DCM (0-10%) 1mjsg Toro, YUTOOH
IoJiyuyaThk YKasaHHOe B 3aloJIOBKe coeluHeHMe. m/z=527 (M+1).

Cramuma C - gusTwi 4-{4-ammHO-2-[6-xJop—-1- (2-pTopOeHzmi) -1H-
MHOAa30J-3-uj] —-5-MeTujI-6-0KCco—-6, 7T-ourunpo—-SH-nuppoJio [2, 3—
d] nupuMuIuH-5-mj} ctupuiadocpoHaT. Koiaby, comepxamyn 4-{4-amMuHO-2-
[6-xJ0p-1- (2-dTOopOeH3MI) ~1H-MHOA30JI-3-1JI] —5-MeTHuJI-6-0KCOo—-6, /-
ourunpo-5SH-nmppoJio [ 2, 3—-d] nupuMUIVH-5-1Jl} 6eH3aJIbOe T (120 MI,
0,228 MMoJk), IusTwi( (TpudeHMIPOoCOOpaHMIMOEH ) MeTHJI) pocdoHaT (470
M, 1,139 wMMOJB) (monyyvaamu comjlacHo J. Org. Chem., 1996, 61

(22), 7697) B cmMecum DMF (2 wmi):Tosyos (10 mi), I[IepeMemmMBalM IIPU

90°C B TeueHMe 16 u. Peaklmro pasBoowix B EtOAC, TI[IpOMBBaJM B
COJIEBOM pacTeoOpe, Cymmiau Haln 0es3BonH. Na,SO; »  QuibTpoBalA.
OUIBETPAT KOHIEHTpUpOBalIM 1in vacuo. OCTaTOK OUMmMalIM I[IOCPedCTBOM
KOJIOHOUHOM xXpoMaToTrpadum Ha CcUIMKareJle C MCIOoJb30BaHueM MeOH:DCM
(0-10%) OJisa TOTO, YTOOEL [10JIy4YaThb yKazaHHoe B 3aT'0JIOBKE
coemMHeHre. m/z=661 (M+1).

Cramma D - gusTtumia 4-{4-ammHO-2-[6-xJop—-1- (2-pTOopOeHn3mi) —-1H-
MHIOAa30JI-3-Wjl] —5-MeTuJI-6—-0KCO—-6, 7T-nurunpo—5SH-nmppoJio [ 2, 3-
d] nnpMnuIIvH-5-mi} deHsTUIdoCchoHaT. Komuby, comepxamywn omuaTuil 4-{4-

aMMHO—-2- [ 6—xJiop—1- (2-¢pTopOeH3mi) ~1H-MHDa30J1-3-MJI] —5—-MeTnJI— 6—
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OKCO—-6, T-ourmnpo-5S5H-nimppoJio [ 2, 3-d] tupuMnUIVH-5-1JI } cCTupuiIidochoHaT

(65 mr, 0,098 w™moJw), aunerat HaTtpusa (40 wmr, 0,492 wmMmoab) u 4-
MeTuJI0eH30JCYyJIboHTMOpa3uny (55 w~mr, 0,295 wMmMmMoss) B cMecu 1,2-
IUMMeTOKCHaTaHa (20 M) :Bomou (2 M), IOepeMemuBaau npu 80°C B
TeueHMe 16 4. PeaklMio pPasBOOMJIM  BOIOOM, DKCTPparuMpoBaln C
MCIIOJIb 30BaHMeM EtOAcC (3x) . OpraHnUYeCcKMe CJIou OO BeOMH AN,
[IPOMEIBAJIM B COJIEBOM pacTBOpeE, cymmiii  Han ©6e3BOOH. NaxSO4 u

bunsTpoBaM. OUILTPAT KOHUEHTPpUMpOBaJM 1n vacuo. OCTaTOK OuMmau

[IOCPenCcTBOM KOJIOHOUHOM XpoMaTorpadum Ha cuJMKarese c
MUCIIOJb30BaHueM MeOH:DCM (0-10%) oJid TOTO, UTOOR rIoJIydaThb
palueMmMueCcKum yKa3aHHBM B 3ar0JIOBKEe NPOOYKT. PalleMrueCcKUn

MaTepualJl paspemajiM C MCIOoJIb30BaHMeM xupajibHOM HPLC (CHIRALPAK®

IA) oJis TOTO, UTOOH IoJjiyyaThb uszoMep A (BoJiee OrICTpOE
SJIOMpOBaHMe) U M30oMep B (OoJjiee MenJieHHOe DJIOMpOBaHMe) . m/z=663
(M+1) .

Cranousa E - 4-{4-avmHO-2- [6-xJ0p—1- (2-dpTOopPOeH3MII) —1H-

MHIOa30J-3-WJI] —5-MeTuJI-6-0KCO—6, 7T-nurnnpo-5SH-nuppoJjo [2, 3-
d] nupuMnuIVH-5-1J1} peH>TUIPOoCHPOHOBAS KMCJIOTa. B KkKoJby, coIepxXallyio
M30Mep A OUS T 4d-{4d-ammHO-2- [6-xJ0p—1- (2-dpTOopPOeH3MII) —1H-
MHOAa30J-3-WJ] —5-MeTujI-6-0KCOo—-6, 7T-nurunpo—-5SH-nuppoJio [2, 3—
d] nupuMmuouH-5-mi} deHsTuapochoHara (25 mr, 0,038 mmosr) B DCM (20
Mi1) npu 0°C  pmoBaBJjdiM IO KallaM OpOMTPMMEeTHJICKMIIaH (2 M) .
[lonyyaeMyl CMECh IIepeMelmMBaJM B TedueHue 5 cyTok npu RT. Cmechb
KOHLEHTPUPORBAJM 1in vacuo U pas3BoiuaM B MeOH (2 wmia) . IojdydaemMywo
cMech TIepeMmemuBaJM Ipu RT B TeueHue 30 MMH. 3aTeM CMecChb
KOHILIEHTPUPOBAJM 1nh Vvacuo ¥ OCTaTOK ouumalM nocpernctsoM HPLC c
obpamenHo ¢asoir (ACN/Boma ¢ wMommpmxaTopoMm 0,05% TFA) njgd Toro,
YTOBH I[IOJIYYaTh yKasz3aHHOe B 3aloJIOBKe coeIMHeHuMe Ex-257A. 1H aMP
(300 MIwu, CDsOD) & 8,56 (m, J=8,7 Iu, 1H), 7,79 (c, 1H), 7,43-
7,21 (m, 6H), 7,19-7,08 (m, 3H), 5,82 (c, 2H), 2,91-2,82 (M,
2H), 1,99-1,88 (M, 2H), 1,81 (c, 3H); m/z=607 (M+1).

I[IPVMEP 258B

2-(4-{4-ammHO-2- [6—-xJI0p—-1- (2-dTOopOen3mi) ~1H-uHmaz3o-3-mj] -
5-MeTmJI-6-0KCO—-6, /T-ourunpo—-5S5H-nmppoJio [ 2, 3-d] IMpUMUOUH-5—

Wit beuns) sTalcyabdoHOBaAS KUCIIOTAa
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Cragua A - s1tuia 2-(4-{4-aMmHO-2-[6—xJI0p—1- (2—-dTOpPOEH3UII) —

1H-mumazon-3-ui] -5-MeTuJji-6-0KCo—-6, /T-ournnpo-SH-nupposo [2, 3-
d] nnprMnuIOVH-5-1J1} QeHUII) 5TeHCYJIEQOHAaT . B KOJIOY B VHEePTHOMN
aTMochepe asoTa, CcomepxXallyln 3STUII(OUsToKCHUPOCOOPUII)MeTaHCyJIbGOoHAaT
(3,46 1, 13,28 w™mosb) B THF (70 M), npu -78°C mobaBidaiM IO
KamaMm H-OyTuwimrum (4,3 w1, 10,63 MmMvosis, 2,5 M B rekcaHe).
[loJlyyaeMyl CMeChb IlepeMemupBasM B TeueHue 30 MuH npu -78°C mnpexne,
ueM pobBaBaanu 4-{4-avmHO-2-[6-xJ0op-1- (2-dTOopOeH3MI) - 1H-MHOa30JI~
3-mi] -5-MeTuJI-6-0KCOo—-6, 7T-nurmunpo-5SH-nmppoJio [ 2, 3-d] nupUMUOUH-5-
ni} OeHzaJlbIeTrnn (700 wmr, 1,33 wMMoOJIB), M IIoJIydaeMyld CMecChb
IepeMelBaayM B TeueHue 16 u npmu RT. Peakluio TacuUIM IIOCPeICTBOM
notamJjieHusa BOIH. Hacwem. NH,Cl, »sKCcTparupoBajM C MCIOJb30BaHMEM
EtOAc (3x). OpraHMueckMe CcJou OOBeIVMHSAIM, I[IPOMEBaJM B COJEBOM
pacTBope, CyIMIM Hano ©es3ponH. Na,SO, U (uiIbTpoBaM. OUIBLTPAT
KOHIEHTPpUPOBaJXM 1n vacuo. OCTaTOK OuMmlaJjM [NOCPEeNCTBOM KOJIOHOUHOM
XpoMaToIpaduy Ha CcuiIukareje C MUCIHOJbB30BaHMeM MeOH:DCM (0-10%)
O0JA TOTO, UYTOOB IOJiydaThb YKas3aHHOe B 3al0JIOBKe COenMHEHUe
m/z=633 (M+1).

Crammusa B - 2= (4-{4d-avmHO-2- [6-xJ0p—1- (2-0pTOpPOeH3MI) —1H-
MHIOAa30JI-3-Wj] —5-MeTuJI-6—-0KCOo—-6, 7T-nurunpo—-5SH-nmppoJio [ 2, 3-
d] nnpMMIOIVH-5-MJI} PeHMJI) 3TaHCYJIbQOHOBASA KMCJIOTa . Komnbdy,
CoIepxXalyo DTUII 2= (4-{4d-avmmHOo-2- [6-xJ0op—1- (2-pTOpPOeH3MI) —1H-
MHIOAa30JI—3-WJ] —5-MeTuJI-6—-0KCO—6, 7T-nurunpo—5SH-nmppoJio [ 2, 3-
d] nnpMMIVH-5-MJI} PeHWJI) 3TEeHCYJIEQOHAT (750 MI, 1,19 MMOJIb ) ,
auerarT HaTpusa (1,46 T, 17,77 MMOJIB ) , 4-

MeTuJIOeH30JCYyIboHTMOpa3uny (2,20 mr, 11,85 MMOJB) B CMecu 1,2-
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ouMeToKcHsTada (100 wi) :Bomel (20 M), HOepeMemrBaim npu 80°C B
TedeHNre 6 4. Peakluuio pa3BOOWMJIM  BOIOM, 3KCTparupoBaju  C
UcnoJab30BaHueM EtLOAc (3x). OpraHMUeCKUM CJIOM [IPOMEBAJIM COJIEBHM
pPacTBOpPOM, CymmaM Han 60e3BOOH. Na,S04, OuiabTpoRalivn ™M QUILTPAT
KOHILEHTPUPOBaJM 1in vacuo. OCTaTok ouMmalM nocpernctBoM HPLC c
obpamenHo ¢daszsor (ACN/Boma) mJjd TOTO, UTOOH I[IOJYyYaTh YKasaHHOEe B
3aTOJIOBKe palleMMuecKoe coeOrHeHMe Ex-258. PaleMMUueCKMN MaTepHuall
paspemasaM C MCIOJbL30BaHMeM xupajbHoi SFC (CHIRALPAK® IC) mns
TOT'O, 4YTOOH IIOJydaThb M30Mep Ex-258A (0OoJjiee OHCTpPOE BJIOMPOBaHUE)
1 msoMep Ex-258B (OoJjilee MemJieHHOe »JioMpoBaHue) . *H AMP (300 MI'w,
cbs0D) & 8,71 (m, J=8,7 ITu, 1H), 7,68 (m, J=1,5 Tu, 1H), 7,41-
7,30 (m, 6H), 7,27-7,10 (m, 3H), 5,81 (c, 2H), 3,13-3,00 (M,
4H), 1,89 (c, 3H); m/z=607 (M+1).

IIPVMEP 259B

(S)-3-(4-{4-ammHO-2- [6-xJI0p—1- (2-dTOopBeH3MJ) ~1H-MHOa30J1-3—
W] —-5-MeTUJI-6-0KCO—-6, 7T-IUTrnIpo—SH-nuppoJio [ 2, 3—d] IupuMmuomH-5-

ni}deHn) —N- (Me TuJICyJib QOHWII) IpollaHaMU I

o o QP
N
N’\S//\
H
Cl
F
Koindy, comepxamymn Ex-47B (100 MI, 0,17 MMOJIB ) , 4-

OVMeTHUJIaMUHONIMPUOMH (26 wMr, 0,21 wMMOJB) ¥ TIuUOpoxJjopun N- (3-
ouMe TuJlaMrHoIponui) —N' -stunkapdbooumuvmna (47 mr, 0,24 mMMoJs) B DMFE
(16 ™), nepememmBam Opu RT B TeueHue 30 MMH TIIpexne, UYeM
oDo®aBJaIM MeTaHcyJbdpoHammn (50 mr, 0,52 Mmosw) . IlojsydaeMyl CMeChb
lepeMellMBaJid B TedeHue 16 u npm RT. Peakumio IacuiM IOCPEeNCTBOM
nofaBJieHUs BOOH U DKCTpalMpoBaliM C MCIOJb30BaHmMeM EtOAc (3x).
OpraHMUYeCKUM CJIOM TIPOMHEBAJIM COJIEBHM pPaCTBOPOM, CymLMJIM  Hal

BezBomH. Na,S04, OUILTPOBANM UM QUILTPAT KOHIEHTPMPOBAJIM 1n vacuo.
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OcTaTok OUMIaJIN [IOCPEenCTBOM KOJIOHOUHOM XpoMaTorpadum Ha
cumkarejie C McCHoJb30BaHMeM MeOH:DCM (0-8%). OcCcTaToOK ouMlaliu
nocpencresoM HPLC ¢ ofpameHHOM ¢das3or (ACN/Boma ¢ MOIMOUKATOPOM
0,05% NH4HCO3) nmjasa Toro, UTOOH IHOJIYYaTh YKa3aHHOe B 3al'0JIOBKe
coenuHeHue Ex-259B. 'H AMP (CD;OD, 400 MIu): & 8,71 (m, J=8,8 I,
1H), 7,68 (¢, 1H), 7,39-7,26 (m, 6H), 7,20-7,11 (M, 3H), 5,81
(c, 2H), 3,06 (¢, 3H), 2,95 (v, J=7,2 Tw, 1H), 2,59 (7, J=7,2
T, 2H), 1,89 (c, 3H); m/z=648 (M+1).

[IPVMMEP 260A

(d-{4-avmHO-2- [0-xJI0p—1- (2-dpTopOeH3mi) —1H-MHOa30J-3-1Jj] —5-
MeTUJI-6—-0KCO—0, /T-ournnpo-5SH-nuppoJsio [2, 3—-d] nupuMmuomuH—5-

Wi} beHOKCHU) yKCYCHasd KMKCJIOTa

o\)\\OH

NH,
Cl ﬂ S o
[
B F
Cramua A - 4d-ammHO-2-[6-xJop—-1- (2-dpTopOeHzmi) -1H-uHmazoj—-3-

] -5- (4-MeTokcudeHMJ) —5-MeTMII- SbH-nupposo [ 2, 3-d] nupuMmmuamuH-6 (7H) .

KonBy, comepxamyr I-Al5 (200 wMmr, 0,59 wmvomaws), I-50A (161 w™r,
0,59 mmonb) m OukapboHaT kammusa (177 mr, 1,77 mMmosab) B T-BuOH (5
MJI), IIlepeMemmMBaJM Opu 75°C B TeueHre 16 u. Peakluion TacuUlu

INOCpencTBOM HoOaBJIEHUA COJIeBOT'O pacTBOpPa 1z SKCTparmporajn C

MCIIOJIb 30BaHMEM EtOAcC (3x) . OpraHndYeckue CJIou OO BEeOMH AN,
[IPOMEIBAJIM B COJIEBOM pacTBOpe, CymmJjiM Hapn ©6e3BomH. Na,S0; wu
duIbTpoBaIM. OMJILTPAT KOHLUEHTPUMPpOBaJM in vacuo. OCTaTOK OUuMIMAaJIM
[IoCpenCcTBOM KOJIOHOUHOM XpoMaToTrpadun Ha cuMKareie c
MCIIOJIb30BaHMeM  MeOH:DCM (0-10%) oJid TOTO, YTOOH rIoJIy4aThb
yKasaHHOe B 3aloJIOBKe coeluMHeHMe m/z=529 (M+1).

Cranusa B - 4-aMmHO-2-[6-xJi0op—-1- (2-dTOopOeH3mi) - 1H-uHOaz3o-3-

min] -5- (d-tugpokcudpeHmi) —-5-meTui—-5SH-nrppoJio [ 2, 3—d] IMPUMUIVH—
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6(7H)-oH. B koJbe, comepxamemn d-aMyHO-2- [6-xJI0op—1- (2-
dTopbensui) —1H-mHmazo-3-mi] —-5- (4-MeToKCUQeHWJI) —5—MeTrJi— 5H-

nuppoJio [2, 3-d] nupuMmmuomuH-6 (7H) (255 MI, 0,48 MMOJIb ) "
TpubpoMboparn (1 wMja) B DCM (5 ™) mpm 0°C. IlojdyyaeMyl CMecCh
nepeMellMBaau Opu RT B TedeHMe 16 dU. Peaklui TacUIM IIOCPeICTBOM
noBaBJIeHMSA BOOEL CO JIbBOOM. pPH NojJydaeMOM CMeCHM KOPPeKTHUPpOBaJM IO
pPH 8 ¢ wmcnoseszoBaHuMeM NaHCO3 M nojydyaeMyl CMeChb BKCTpalMpoBaJiM C
MCIIOJIE 30BaHMeM EtOAcC (3x) . OpraHnUYeCcKMe CJIou OO BeOUMH AN,
[IPOMEIBAJIM B COJIEBOM pacTBOpE, cymmiiM  Han ©6e3BOoIOH. NaySO4 u
duIETPOBAJIM . OUIIBETPAaT KOHLIEHTPUPOBAaJIN in vacuo. OcTaTok
PacTBOPAJIM C MCHOJIL30BaHMeM OpPOMMCTOBOOOPOIHOM kucjoTH (40%, 8
MJI) ¥ IepeMemyBalIM B TeueHMe 16 u mpu 80°C. PeakKluio BLUIMBAJIMU B

BOLY CO JbIOM. PH [OJlydaeMoT'O pacTBoOpa KOPPeKTHpoBalmM mo pH 8 c

UCIIoJIbE30BaHueM NaHCO;. »BKCcTparupoBaliMd C  MCIHOJb30BaHMeM EtOAC
(3x) . OpraHMUuecKkue CJIOM OOBEOMHSAJM, IIPOMEBAaJIM B COJIEBOM pPacTBOpPe,
CYINIIN Hano Be3BOOH. Na,S0, n GOMIIL TPOBAJIN . dueTPAaT

KOHLIeHTPMPOBaIM 1n vacuo. OCTaTOK ouMllajiM IIOCPEACTBOM KOJIOHOWHOM
XpoMaTorpadum Ha CcuaMkareje C MCcHOoJb30BaHMeM MeOH:DCM (0-10%)
0Jia  TOTO, UYTOOB IOJlydaThb YKas3aHHOe B 3al0JIOBKe COelMHeHUe
m/z=515 (M+1).

Cragma C - z1tua 2- (4-{4-aMmHO-2-[6-xJI0p—-1- (2-dTOpPOEeH3MUII) —
1H-mumason-3-ui] —5-MeTuii—-6-0oKCco-6, 7-ourunpo-5SH-nuppoJso [2, 3-
d] nupuMUIMH-5-1J1} beHOKCH) alleTaT. B kKoJOy, OOepHYTYID aJIoMMHMEeBOM
bosbToM, noMmemalM 4-aMrHO-2-[6-xJiop-1- (2-pTopbensmi) -1H-MHIas0JI—
3-mi] -5- (d-tunporcudbeHm) —-5-MeTmi—-5SH-nmppoJsio [ 2, 3—-d ] IupuMUIOVH-

6(7H)-on (80 mMr, 0,16 wmMoOJB), KapOoHaT cepebpa (880 wmr, 3,20

MMOJIBE) UM BTuU 2-0pomalleTaT (7 wMi) B alueToHUTpwmiie (80 wi). CMmech
nepememmvBaau npu  80°C B TeueHNe 16 4. TBepmoe  BemWEeCTBO
OTQUIJIE TPOBHBAJIM M I[NIPOMEBAJM B OUMeTUJICYJIBOOKCHIe (3x). OduabTparT

KOHILUEHTPUPOBaJM 1in vacuo. OCTaTok ouMmalM nocperctBoM HPLC c
obpameHHo odasorm (ACN/Boma ¢ wMomuomkaTopom O0,05% NHZHCOs) nid
TOTO, UYTOBH IIOJIydaThk yKasaHHOe B 3aloJIOBKe coeluHeHue. m/z=601
(M+1) .

Crammusa D - 2= (4-{4-ammHO-2- [6—xJiI0p—1- (2—-pTOopOeHn3MI) —1H-

MHIOA30JI—-3-WJ] —5-MeTuJI-6—-0KCO—6, 7T-nurunpo—-5SH-nmppoJio [ 2, 3-
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d] nnpMMIVH-5-1JI} PEeHOKCH ) YKCYCHad KMCJIOTa . Koisby, comepxamymn
DTUII 2= (4d-{4d-ammHOo-2- [6-xJi0p—1- (2-dpTOopOeH3MI) ~1H-MHDa30J1—-3-1JI] —
5-MeTmJI-6-0KCO—-6, /T-ourmunpo—-5SH-nuppoJio [ 2, 3-d] IMpUMUIOUH-5—
mintdeHokcu) auerar (55 wmr, 0,09 MMOJB) ¥ MOHOIMIOPAT I'MIPOKCHUIA
Jutug (110 M, 2,62 MMoJk) B cMecum THFE (4 wI) :Bomuel (4 wI) :MeOH
(2 w™i), nepememuBagau Opu RT B TeueHme 16 u. IJlojlydyaeMylw CMeCh
KOHLUEHTPUPOBAJM 1in vacuo. OCTaTok ouMmalM noocpernctBoM HPLC c
obpameHHOM  pazom (ACN/Boma ¢ w™MommdpmxkaTopoMm 0,05% NH4HCOs3) .
OPpakuuM OOBEeOUMHANIM M KOHILEHTPpMpOBaJM 1in vacuo. pH DoJdydyaeMoTro
pacTBopa koppekTuporasm no pH 4 comgHom kucjorom (1 H). TBepmoe
BemecTBO cobMpaM HOCPEeOCTBOM OQUIILTPOBaHMSA, [IPOMEBAJIM BOOOM (2X)
M CYyIIMJIM B IIedy IJIS TOT'O, UYTOOH I[IOJIydaTh YyKa3aHHEM B 3al'OJIOBKE
npooykT Ex-260A. 'H SAMP (400 MI'u, DMSO-dg): & 13,01 (ymup. c,
1), 11,07 (¢, 1H), 8,71 (m, J=8,7 Im, 1H), 8,01 (m, J=1,2 Ty,
1H), 7,40-7,30 (m, 1H), 7,28 (mm, J=8,8, 1,4 T'u, 2H), 7,18-7,14
(m, 4H), 7,87 (m, J=8,8 Iy, 2H), 6,60-6,50 (ymmp., 2H), 5,81 (c,
2H), 4,63 (c, 2H), 1,75 (c, 3H); m/z=573 (M+1).
IIPVMMEP 261C
3-[1-{4-ammHO-2- [6-xJI0p—-1- (2-dTOopOeH3MJI) ~1H-MHOA30JI-3-1JI] —

5-MeTmJI-6-0KCO—-6, /T-nurunpo—-5SH-nmuppoJio [ 2, 3-d] IUpUMUOUH-5—

W1} IMPPOJNIUIVH-3-WJI] IpOollaHOBaad KUCJIOTa

O
NH H
2N

N X

Cl | @]
[

F

Cragua A - DTUII d-aMmHO-2- [ 6—-xJI0p—1- (2-dTOopOeH3MII) —1H-

MHIOAa30JI—-3-Wjl] —5-MeTuJI-6—-0KCO—6, 7T-nurunpo—5SH-nmppoJio [ 2, 3-
d] nnpMnaonH-5-kapbokcuiuaT. Koiuby, colepxamykl I[-Al5 (1 o, 2,95
MMOJIB), 1-30 (0,84 1, 3,54 MmoJsb) m OukapboHaT kaimsa (1,47 1,

14,74 mmoJis) B t-BuOH (15 mi), nepeMmemmBaim npu 70°C B TeueHue 16
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d. llonmyyaeMyo CMEeCH KOHLEHTPMPORaJIN in vacuo. K OCTaTRy

nodaejsaau DCM m MeOH, ® TBepOble BelleCTBa YyIOaldJM [IOCPeOCTBOM

dunrTpoBaHMA. OdUIBTPAT KOHIEHTPMpPOBaJIM 1n vacuo, U OCTaToOK
[IEePEeKPUCTAJIJIM30BEBAJIN n3 EtOAcC:meTpoJeHOTO sdupa. m/z=495
(M+1) .

Cranua B - 4-aMmHO-2-[6-xJiop-1- (2-dTOopOeH3mi) - 1H-uHODasz3oJy-3-
ni] -5-MeTnii—-5S5H-nimppoJsio [ 2, 3—-d] nupuMmuanH-6 ( 7H) —oH. B KoJoy,

comepxamyrw Tl 4-aMuHO-2- [ 6-xJop—1- (2-pTopOeH3mi) ~1H-uHDa30J—3-
W] -5-MeTuJI—-6-0KCO-6, /T-ourunpo-5SH-nuppoJsio [ 2, 3—-d ] nupuMnuIOnH-5-

kapborcuyar (1,3 1, 2,63 MMmoJsb) B EtOH (50 mi), mpu 0°C mo kamjaaMm
nofaBiygaiM I'MOPOKCHUI HaTpusa (6,6 mia, 13,2 mMoJb, 2 M). lojydaeMmymwo
CMecChb IepeMemmpBalIy B TeueHue 10 mMmH npu 0°C mpexne, uYeM peakKlMo

Tracuim [IOCpenCcTBOM notaBJjieHUA BOIH. HaCHII. NH,C1, u

BSKCTParvMpoBajin C MCIoJb30BaHueM EtOAc (3x). OpraHMUecCKMe CJIOU
o0BenMHANM, [IPOMEEBAJIM B COJIEBOM pacTBOpe, CymmaM Han Oe3BOIOH.
Na,S0, u ¢uapTpoBaiM. OUILTPAT KOHIEHTPMPOBAJM 1in vacuo M OCTaTOK
ouMmaJM IIOCPeACTBOM KOJIOHOUHOM XpoMaToI'padum Ha CUIMKareje C
ucnoJbsoBaHMeM EtOAcC:meTpoJIeMHOTO 30Mpa IOJIsS TOTo, UTOOH I[I0OJIYYaTb
yKas3aHHOe B 3aroJIoOBKe coenuHeHre. m/z=423 (M+1).

Cragma C - oztua 3-(1-{4-aMmHO-2-[6-xJIopP-1- (2-dpTOpPOEH3MUII) —
l1H-mHODaz0J-3-MJ] —5—-MeTuJI-6-0KCo—-6, 7T-nurunpo-5SH-nmppoJio [2, 3-
d] nMpMMIOIVH- 5—WJI } IMPPROJIUIVH-3-1JI) TpollaHoaT. B koJby, coIepxXallyio
d-amvmHO-2- [ 6-xJI0p—1- (2-dTopBeH3mi) ~1H-nHnasos—3-mi] —5-MeTuii—- 5H-
nuppoJio [2, 3-d] nupuMmunomuua-6 (7H) -orn (300 mr, 0,71 mMmmoJes) B DCM (10
MII), I»nobBapjaaam Opom (227 mr, 1,42 mMoJb). CMechb [IepeMellMBaJiM IIPpU
RT B TeueHre 3 U TIpexne, uYeM OODABIAIM 3TUJI 33— (IMPPOJIUOUH-3—
WJI) IpOoTIlaHoaT (1460 MI', 8,51 MMOJIB ) . IToJslydyaeMylo cMecChb
lepeMellMBaJlM B TedeHMe 2 uW IoOpu RT, 3aTeM TracuiM IIOCPEeNCTBOM
nofaBJieHUS BOOH U DKCTpalMpoBaliM C MCIOJB30BaHuMeM EtOAc (3x).
OpraHM4UeCcKMe CJIOM OOBEeOUMHAJM, I[IPOMEEAJIM B COJIEBOM pPacTBOpe,
CYIUINJIIN Harnm He3BOOH. Na,S0y4 " dUIILE TPORAIIN . duiisTPAaT
KOHILUEHTPUPOBAJM 1in vacuo. OCTaTOK OUMmalIM HOCPeICTBOM KOJIOHOUHOM
XpoMaTorpaduy Ha Ccuiukareje C MUCIOJb30BaHMeM MeOH:DCM (0-10%)
0Jg TOI'0, 4YTOOH IIoJIydaThk palleMMUeCKoe yKas3aHHOe B 3al'0JIOBKe

COeIIMHEHNME . PalieMrueCcKuUm MaTepHraJl pa3pelalini C MCIIOJIE3OBaHMeEM
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xypaJibHOM HPLC (CHIRALPAK IA) njasg Toro, dYToOB HOoOJyYaThb 4 T[Ouka,
nsoMep A (boJiee BeICTpOE 3JIIOMPOBaHNuE) , nsoMep B (BTOpPOE
JoMpoBanne) , wus3oMep C (TpeTbe BILUPOBaHUE) U M30Mep D (BoJjee
MeIJIeHHOe B»JioMpoBanmue) . m/z=592 (M+1).

Crammusa D - 3-(1-{4-ammHO-2- [6-xJI0p—1- (2-dTOpPOeH3MII) —1H-
MHIOA30JI-3-WJl] —5-MeTuJI-6—-0KCO—6, /T-ourunpo—-5SH-nmuppoJio [ 2, 3-
d] IUPUMUIOMH-5—WJI } IUPPOJIUOVH- 3—WJI) [IpOollaHoBa g KKCJIOTa. Kooy,
comepXxamyn Mn30Mep C BTUII 3-(1-{4-ammHO-2- [6-xJIOp—1— (2—
bTopbeHsuy) ~1H-MHOas30JI-3-WJI] —5-MeTuJjI-6—-0KCO—6, /- ournagpo—-5H-
OVppPoJio [ 2, 3-d] IUpuMHUOVH-5-WJI } IMPPOJIMOUH- 3—WUJI) [IpollaHoaTa (47 wMr,
0,079 MMmoOJIB) M THIOPOKCHI JKUTHA (2 My, 2 M B BOome) B THFE (6 wMi),
IlepeMellMBajiM B TeueHue 16 u npu RT. CMech KOHLEHTPHPOBaJ M 1in
vacuo, K OCTaTKy InobaBJjaiaM Bomoy (3 MI) M XJopoBomopon (2 mi, 2 M
B BOoIe). TeepHre BelecTBa cobupalX [IOCPENCTBOM OQUIIBTPOBAHUA U

IPOMEIBAJIM B  BOOOM (3X) ¥ CymMaIM OJS TOTo, UYTOOH [IOJYyYaTh

YKasSaHHEM B 3aToOJIOBKe OPOAyKT Ex-261C. 'H AMP (400 MI'u, CDs;OD) O
8,64 (m, J=8,8 Iy, 1H), 7,71 (¢, 1H), 7,36-7,27 (m, 2H), 7,17-
7,08 (M, 3H), 5,79 (¢, 2H), 3,48-3,30 (M, 1H), 3,27-2,98 (M,
3#), 2,33-2,21 (m, 3H), 2,17-2,08 (M, 1H), 1,82 (c, 3H), 1,77-
1,64 (m, 2H), 1,58-1,53 (M, 1H); m/z=564 (M+1).
[IPMMEP 261D
3-[1-{4-amMmHO-2- [6-xJI0p—-1- (2-dTOopOeH3MJI) ~1H-MHOA30JI-3-1JI] —
5-MeTmJI-6-0KCO—-6, /T-nurunpo-5SH-nuppoJio [2, 3-d] IUpUMUOUH-5—
W } IMPPOJINIVH-3-WJI] [IpOollaHOBad KUCJIOTa

O

IIpuMep 261D nojydYajJy C MCIOJb30BaHMEeM TOM Xe NPpOoLedypH, Kak

Ex-261C, wcnoaes3ysa wus3oMep D »Tun 3-(1-{4-ammHOo-2-[6-xJ0op—-1-(2-
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dTopbeHsmy) ~1H-MHOaz0JI-3-1i] —5-MeTuJjI- 6—-0KCo—-6, /T-Iurnapo—5H-
IVppPoJio [ 2, 3—-d] INpUMUOVH- 5—WJI } INPPOJIMOANH- 3—WJI) [IpollaHoaTa B
KaueCcTBe IIPOMEeXyTOUHOTO COoemuMHeHMS. m/z=564 (M+1).

IIPMMEP 262B

3-(1-{4-ammHO-2- [6-xJ1I0p—1- (2-bTOopOeH3MJI) ~1H-MHOa30JI-3-1JI] —
5-MeTmJI-6-0KCO—-6, /-ourmunpo—-5SH-nmppoJio [ 2, 3-d] IMpUMUIOUH-5—
WL} IUIIePUONH- 4 -1J1) [IpOIlaHOBasas KMUCJIOTa

o]
OH

Cl | O

Ex-262B nojgydajauM C MCHOJIE30BaHMEM TOT'O Xe& IIPOTOKOJIa, Kak

Ex-261C, coueTasa 4-aMmHO-2-[6-xJIop—-1- (2-dTopOeH3m)-1H-MHOA30JI-
3-mi] -5-MeTmii-5H-nimppodsio [ 2, 3—-d] nupuvmunouH-6 (7H) —oH c DT 3-
(MUnepUarH-4-1JI) IpolaHoaToOM s TOTO, UTOOH [IoJIy4daTh
palueMmuueCcKum ST 3-(4-{4d-ammHO-2- [6-xJI0p—-1- (2-dTOpPOeH3MII) —1H-
MHOAa30JI-3-uJ] —5-MeTuJI-6-0KCOo—-6, 7T-nurunpo—-5SH-nuppoJio [2, 3-
d] nnpMMIOVH-5-1JI } ILMKJIOTeKCWJI) [IpollaHoaT, KOTOPHM paspemanmn c
MCIIOJIb30BaHMEeM xXupajibHoOM HPLC (CHIRALPAK IC) 1mJjs Toro, UTOBH
noJiydyaTb M30Mep A (Oojiee OHCTPOe BJOMPOBaHMe), M M30Mep B (Bojee
MeIJIEHHOE »JIoMpOoBaHMe) . JlV3omMep B MCHOOJIB30BaM IOJIS TOTO, UTOOH
noJjiydars Ex-262B, m/z=578 (M+1)

[IPVMEP 263AA

3-(4-{4d-ammHO-2- [6-xJI0p—-1- (3-bTOopOeH3MII) ~1H-MHOa30JI-3-1JI] —
5-MeTmJI-6-0KCO—-6, /T-ourunpo—-5S5H-nuppoJio [ 2, 3-d] IMpUMUIOUH-5—

W1} UIMKJIOTeKCWJI) [IPOIlaHOBas KMUCJIOTa
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0]
OH
NH,
N7~
Cl | O
Z
o F
F
Crammusa A - 4d-avmHO-5- (4-{ [ (TpeT-

Oy TUIIOUME TUJICUIINIL) OKCU ] METUJI } UUKJIOTE€KCUJII) —2— [ 6—xJIop—1— (33—
bropBenswui) —1H-uunazoy—3-ui] - 5-Meruy—-5SH-nuppoJio [ 2, 3—-d] IMpUMUIUH-
6 (7H) -oH. Kojby, comepxamywo I-A27 (0,8 r, 2,64 Mvmosawr), I-68 (1
r, 2,64 mMmoJb) M OukapboHaT kamusa (0,4 r, 3,96 MMmoJab) B t-BuOH
(20 M), mepeMemMBaJM B TeueHre 16 u npu 70°C. Peakluuo TacuIn

[IOCpenCcTBOM nobOaBJIeHMA BOOE M 5BKCTpalMpoBaJiM C MCIOJBL30BaHUEM

EtOAc (3x). OpraHuMueckMe CJou OOBeIVMHSAIM, IIPOMEBaJIM B COJEBOM
pacTBope, CymIMIM Hano ©es3BonH. Na,SO; ¥ (uiIbTpoBalIM. OUILTPAT
KOHILEHTPUPOBAJM 1in vacuo. OCTaTOK OUMIaJIM IIOCPeIlCTBOM KOJIOHOUHOM
XpoMaToIpadmuy Ha CuIukKareje C MWCIOJb30BaHMeM MeOH:DCM (0-10%)
0Jg TOTo, UYTOOH IIoJIydaTh YKas3aHHOe B 3al'OJIOBKe COeIMHEHUE.
m/z=649 (M+1).

Cranusa B - 4-aMmHO-2-[6-xJ0p-1- (3-dTOopOeH3mi) -1H-uHODaz3oy-3-
] -5-[4- (TMOPOKCUME TUJI) ULMKJIOTeKCUJI] —5—-MeTui—- SH-niupposo [2, 3-
d] nupuMmuaouH-6 (7H) —0H. Komnbdy, comepxamyo 4-ammHO-5- (4-{[ (TpeT-
OY TUIIOUME TUJICUIINII) OKCU ] METWJI } IUKJIOTeKCUII) —2— [ 6—-xJiop—1- (33—
dropbeHzui) —1H-mHnazsos-3-mi] -5-MeTuii— SH-nimppoJio [ 2, 3-d ] IMpUMUOUH—
6(7H)-on (0,61 1, 0,940 MmoJB), OTOPUI TeTpa-H-OyTMJIaMMOHMA (1,3
r, 4,97 Mvmonws) B THF (20 M), OepeMelMBalM B TedeHMe 16 U TIIpH
RT. Peakummo TIacuiy I[IOCPelCTBOM HOOABJIEHMS COJIeBOT'O pacTeopa u
BKCTPpalrnpoBalin C MUCIoJb30BaHueM EtOAc (3x). OpraHUYecKHe CJIOU
O0BenMHANIM, I[IPOMEEAJIM B COJIEBOM pacTBOpe, CyWuau Had Oe3BOIOH.
Na,S0, u o¢uiabTpoBalu. OMILTPAT KOHIEHTPUPOBaJM 1in vacuo. OCTaToK
ouMmaJiM IOCPEeACTBOM KOJIOHOUHOM XpoMaToTpaduu Ha CcuiIukKareje cC

UCIoJb30BaHMeM ELOAC:meTpoJieHOTO s0upa (60-100%) oJjsa ToTo,
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UTOBE [IOJIyUaTh yKasaHHOe B 3arloJIOBKe coelMHeHue. m/z=535 (M+1).
Crammusa C - 4- (d-avmHO-2- (6-xJiI0p—1- (3—-dpTOopOeH3MII) —1H-

MHIOAa30JI—3-WJI) —5-MeTuJI-6—-0KCO—6, /T-nurunpo—-5SH-nmppoJio [ 2, 3-

d] oupuMUAOMH-5-1J1) UMKJIOTeKCcaHkapfaablernn. B  koJ®y B MHepPTHOMU

aTMochepe aszoTa, comepxamyo DMSO (0,14 mi, 1,97 mMmons) m DCM (20

MJI), Opu -78°C mo kamjaMm »mofaBJjgaM okcamuaxjgopun (0,14 wmia, 1,65

MMOJIE) B DCM (2 wMi) . IlojdydyaeMyl CMech IIepeMemmMBay nopu -78°C B
TedueHre 30 MUH IIpexiae, uYeM HOOABJIAIM pPacTBOp 4-aMMHO—-2- [6-XJIOp-—
1-(3-dTopbens3ui) ~1H-mHOa3z3oa-3-mj] -5-[4-

(ITMOPOKCUME TUJI) ULUKJIIOTeKCUJI ] —5—-MeTuii—- SH-ntuppoJsio [ 2, 3—-d] nupuMUuOmuH-
©6(7H)-ona (440 mr, 0,82 mMMOJB) B DCM (2 M) m DMSO (0,5 mi) 1o
KarmiaM npu —78°C. IlojlydyaeMyl CMeCh I[IepeMelMBaliM B TeueHre 2 U IIpu

-78°C, 3aTeM mobGaBi4IM pacTBOp TpusTwiaammuHa (0,57 mia, 4,11 MMOJIb)

B DCM (2 ™). IlodydaeMyld CMeChb IIepeMelMBaJiM B TeueHre 30 MMH IOpU

-78°C, 3zareMm HarpeBaimu no RT B TeueHue 30 MMH. Peakuuo TaCUIU

[IOCpenCcTBOM nobaBJIeHMSa BOOE M 5BKCTparMpoBaJiM C MCIOJBL30BaHUEM

DCM (3x). OpraHMUecKMre CJIOM OOBeOMHANNM, [IPOMEBAaJIXL B COJIEBOM
pacTBope, CymmMaM Hano ©es3ponH. Na,S0O, ¥ (uiIbTpoBaliM. OUILTPAT
KOHIEHTPpUPOBaJX 1n vacuo. OCTaTOK OouMllajiM [NOCPENCTBOM KOJIOHOUHOM
XpoMaToTrpadny Ha CUIMKaTrese C MCHoJb30BaHMeM EtOAcC:meTposietHOTO
s0upa (60-100%) @miasg Toro, UTOOH IOJy4YaThb YyKazaHHOe B 3al'OJIOBKe
coemmMHeHMre. m/z=533 (M+1).

Cragma D - oztun 3-(4-{4-aMmHO-2-[6-xJI0p—-1- (3-dTOpOEeH3MII) —
1H-mumaso-3-mi] —5-MeTuiji—-6-0oKCco—-6, 7-ourunpo—-5SH-nupposo [2, 3-
d] nMpMMMIVH-5-MJI} UIMKJIIOTEKCWUJI) aKpujlaT. B koJaby, colepXallyld 3TUJI
2- (ouzTokcupochdopmiu) auerar (1,75 », 7,81 Mvmoss) B Et,O0 (40 wmi),
npu 0°C mobaBjanm TUipun HaTpusg (311 Mr, 7,79 MMmoJs) . IoJydyaeMylo
CMeChb IlepeMelluBaJii B TedeHue 15 mmH npm RT npexne, deM noOaBJIANIU
pacTBoOp 4- (4-ammHO-2- (6—xJop-1- (3-dpTopbeH3MI) ~1H-MHOa30J1—-3-WJI) —
5-MeTmJI-6-0KCO—-6, /T-ourunpo—-5S5H-nmppoJio [ 2, 3-d] IMpUMUIOUH-5—
W) IMKJIOTekcaHkapbansineruna (415 mr, 0,779 mMvons) B THF (6 M) .
[oyyaeMylo CMeCh IllepeMellMBaJiM B TedeHMe 2 4 npu RT mOpexne, ueM

ee Tacuim IIOCPenCTBOM nodarJjieHU A BOIH. Hacwl. NH4C1,

SKCTPATUMPOBaJIM C MCIOJb30BaHuMeM EtOAc (3x). OpraHMUecKuM CJIOM

[IPOMEIBAJIM  COJIEBEIM pPacTBOPOM, cymmyir Han 0Oe3BOIH. Na,50, wu
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dunrTpoBaM. OUIBTPAT KOHIUEHTPMPOBAJM 1n vacuo. OCTaTOK OUMIaJIU
nocpencrsoM HPLC ¢ ofpameHHOM ¢as3or (ACN/Boma ¢ MOIMOUKATOPOM
0,1% TFA) oJjig ToTo, yTOOE IIOJIy4YaTh YKasz3aHHOoe B 3al'OJIOBKe
coemmHeHre. m/z=603 (M+1).

Cramgma E - DSrun 3-(4-{4-amMmHO-2-[6-xJI0p—-1- (3-dTOpPOEeH3MII) —
1H-mumazo-3-ui] —5-MeTuji- 6—-0KCo—6, 7T-ournnpo-5SH-nuppoJso [2, 3-
d] nnprMMUIOVH-5-1JI } HUKIJIOTEKCWJI) [TpollaHoaT. KoJsby, comepXxamyrn DTHUII
3-(4-{4d-amvmHO-2-[6-xJI0p—1- (3-pTOopOeH3MI) ~1H-MHOa30J-3-MJjI] —5-
MeTUJI-6—0KCO—0, /T-ournunpo-5SH-nuppoJsio [2, 3—-d] nupuMmuouH—5-
W} UMKJIOTEKCWUII) aKpuiiaT (370 MI, 0,01 MMOJIb ) , 4-
MeTuJI0eH30JICcyJibQoHOTMOpasmun (472 Mr, 2,53 MMOJIL), aleTaT HaTpusd
(347 Mr, 4,23 MMOJIB) B IIPOCTOM IOUDTUIIEHIJIMKOJIbIOMMETMIIOBOM 3oUpe
(10 M) wm Bome (1 ™), TIepeMemuBaJu Inpu 80°C B TeueHue 16 u.

Peakumro TacuiM I[IOCPenNCTBOM OoOaBJIEHUS BOIH, SKCTpalmMpoBaJil C

UCIoJIb30BaHueM ELOAc (3x). OpraHMUeCKMM CJIOM I[IPOMHBAJM COJIEBHEM
pPacTBOpPOM, CyWMJIM Han 6e3BonH. Na,S0,, O(uIbTpoBaliM U OQUIILTPAT
KOHLIeHTPMPOBaNIM 1n vacuo. OCTaTOK ouMllajiM IIOCPEACTBOM KOJIOHOWHOM
XpoMaToTrpadmy Ha CuIMKarese C MCHoJb30BaHMeM EtOAcC:meTpoJieHOTO
spupa  (0-10%). OcTaTok oumMmanau IocpencreoM HPLC ¢ ofpameHHOM
basomm (ACN/Boma ¢ w™MommdpmxaTopoMm O0,05% TFA) 1mjad ToTro, UTOOH
noJjiydyaTs u30Mep A (Bojiee OHCTpOe 2JIOMPOBaHMe) U M30Mep B (Bojee
MeIJIeHHOe  DJIMPpOBaHUE) . PaueMrueckul M30Mep A paslpemaiau C
MCIIOJIb30BaHMEM xXUpajbHoM SFC (CHIRALPAK IC) njgs Toro, UTOBH
noJjiyuyaThk u3oMep AA (DoJjiee OBICTPOE DBJIOMPOBaHuUe), u3oMep AB (Bojee
MeIJIeHHOe B»JIoMpoBanmue) . m/z=605 (M+1).

Crammusa F- 3-(4-{-4-ammbo-2-[6—-xJop—-1- (3-dpTOopOeH3MI) —1H-
MHIOAa30JI—3-Wil] —5-MeTuJI-6—-0KCO—-6, 7T-nurunpo—-5SH-nmppoJio [ 2, 3—
d] IUPUMUIOMH-5—1JI } IMKJIOT'€KCUJII) [IpOllaHOBa g KKCJIOTa. Komnoy,
comepxamyn M30Mep AA BSTUII 3-(4-{4-aMmHO-2- [6-xJIOop—1- (33—
dTopbeHsmy) ~1H-MHOazo-3-1i] —5-MeTuJI-6-0KCco—-6, /T-aurnagpo—5H-
nuppoJio [2, 3—-d] IMpUMUAOVH-5-1J1 } IMKJIOTEKCWJI) [IpOollaHoaTa (34 MI,
0,056 w™MMmoOJB), THMOpaAT TIUIpokcunma Jmtuga (34 wMr, 0,81 MMOJB) B
cMecu THF (4 ) :BOOH (3 M), HepeMemyiaju opu RT B TeueHue 16

u. PeakllMo TacCUJIM I[IOCPeICTBOM »OoOaBJIEHMS COJISHOM KMCJOTH (8,1

MJT, 0,1 H) BKCTPparnupoBalu C wmucnoJsib3oBaHueM  EtOAcC (3x) .



291

OpraHMUYeCKUM  CJIOM TIPOMHBAJIM COJIEBHM pPaCTBOPOM, CymMIM  Hax
BesponH. Na,S0,, OouUILTpoOBaIM U (MUILTPAT KOHIEHTPUMPOBaJM 1in vacuo
OoJsa Toro, YTOOH IHOJIydaTh YyKa3aHHOe B 3arloJIOBKe CcoelMHeHMe Ex-
263AA. 'H AMP (400 MI'u, CDsOD) & 8,46 (m, J=8,4 Tu, 1H), 7,86 (c,
1H), 7,40-7,37 (m, 2H), 7,19-7,02 (m, 3H), 5,87 (c, 2H), 2,27
(v, J=6,8 Tw, 2H), 2,07-1,84 (m, 3H), 1,76-1,59 (M, 6H), 1,49-
1,47 (m, 2H), 1,26-0,89 (M, 4H); m/z=577 (M+1).

[IPVMEP 263BA

3-(4-{4d-aMmHO-2- [6-xJ1I0p—1- (3-dTOopOeH3MII) ~1H-MHOa30JI-3-1JI] —
5-MeTmJI-6-0KCO—-6, /-ourunpo—-SH-nmppoJio [ 2, 3-d] IMpUMUIOUH-5-
WJI} UMKJIOT €KCHUII) IIpOollaHOBasa KUCIJIOTa

0]
OH

Cl | O

Nz3omMep B ostHa 3-(4-{4-avmHO-2-[6-xJiI0p—-1- (3-pTOopBOBeHn3MII) —1H-
MHIOAa30J-3-WJ] —5-MeTujI-6-0KCOo—-6, 7T-nurunpo—-5SH-nuppoJio [2, 3—
d] mMpUMUAOMH-5-1JI } HUKJIOTeKCUJI) IpollaHoaTa, KOTOPHM TOoJIydaJld KaK B
Ex-263AA, paspemaluM C MCIOJb30BaHMEeM XupaJlbHOM SFC (CHIRALPAK
IR) OJIs TOTO, UTOOH ~ IIOJIYYaThb nsomMep  BA (BboJiee OEICTPOE
2JIOMpPOBaHre) UM M30oMep BB (BoJjiee MeOJieHHOEe BJIOMPOBaHME) . OTuMII 3-
(d-{4-ammbo-2-[6-xJop-1- (3-dpTOopbeH3mMi) ~1H-MHOa30J-3-WJI] —5—Me T~
6-0KCO-6, T-nurunpo-5SH-nmppoJio [ 2, 3—-d] nupuMmuouH—5-
W1} UIMKJIOTeKCWJI) [IpOIlaHoaT BA rumpoJsm3zoBaJiM  OJIA TOT'O, UTOOH
IoJIydaTh YKasz3aHHOe B 323arl'0JIOBKe coelMHeHMe Ex —-263BA.

BUOJIOTMUYECKHWE AHAJIVSH

OYHKIIMOHAJILHEM aHaJns3 sGC Ha OCHOBEe KJIETOK (aHaaIM3
HMKJINdeckoro GMP misa akTmBaTopa sGC: aHamm3 CASA)

PacTeopuMasa IyaHujIaTumkjaza (sGC) mnpemncraBsgeT coboll Te-

conepXxammi bepmeHT, KOTOPEM IpeBppamaeT GTP BO BTOPUYUHHM
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MecceHIDkep CcGMP. VYBeJiMueHMe YPOBHA CGMP BJMdAgeT Ha HEKOTOPHE

busmoJoTMUeCKNKE MIPOIEeCCH, BKJIIOUA I Basopejlakcaluo, yepes
HEeCKOJIbKO HUCXOIAMMX oyTen. CKOCPOCTh, c KOTOpOMn sGC
KaTaamu3upyeT  obpa3oBaHMue cGMP, 3HAUUTEJILHO  BO3pacTaeT 1101

nevicTerveM NO w©m oOHapyXeHHHX B TIocJenHee BpeMsa NO-He3aBUCUMHX
AKTUBaTOPOB u CTUMYJIATOPORB . I'eM—-3aBUCHMEE AKTUBaTOPEL (HDA)
NpenrIouTUTEeJIbLHO AKTUBUPYIOT sGC, comepxamymo TPYIIILY reMa,
comepXxamyn xeje3o. g TOoTo UYUTOOH ONpemeliaTh 20PpeKT aKTUBATOPOB
sGC, oKaz3HBaeMHll Ha aKTUBHOCTL (QepMeHTa, pa3paboTaH aHaimn3s CASA
I0JII MOHUTOPMHI'a o06pasoBaHMa CGMP B KJETOUYHOM JIMHMM, KOTOpasd
CTabMJIBHO DKCIPECCUPYET TIeTepolIMMepHBl OeJiok sGC.

CriocoOH: cosnmaBaJiu KJIETOUHYIO JIVTHUIO CHO-K1, CTabMUIIbLHO
DKCIPEeCCUPYIILYIO reTepoIuMep sGC o1/ By c MCIIOJIb 30BaHueM
CTaHOapTHOT'O IIPOTOkKOoJia TpaHcbekumu. Kierxku CHO-K1 OIDHOBPEMEHHO
TpaHchuumpoBany miaasmuoamu  pPIREShyghsGCo; u  pIRESneo-hsGCB; ¢
MCIIOJIE 30BaHMEM peakTMUBa FUGENE. KiioHsE, KOTOPEHE CTabUIJIBLHO
DKCIIPECCUPYIOT obe CyOBeIMHNUILIE, oToupanmu c MCIIOJIbL30BaHMUEM
TUTPOMUIIMHA M HeOMULMHa B TeueHMNe ~2 HeleJlb. JIg aHaJlM3a BHOMpaJu
KJIOH N7, KOTOpHM o6Go3Hauam CHO-K1/sGC. Kinerxkn  CHO-K1/sGC
noamepXuBaln B cpenle F-K12, comepxamer 10% TepMOMHAaKTUBUPOBAHHYIO
SMOPUOHATIEHYIO TeJIAUbIO CHIBOPOTKY (FBS), 100 MK/ MJI
NeHUMIWIIIMHA/ CcTpenToMuliMbda, 0,5 wMr/min rmurpommumHa u 0,25 Mp/mi
G418. 3BaTeM KJIeTKM KPMOCOXpaHAaIM B LN2. B CYTKM aHalM3a, KJIETKU
OTTauBalM ¥ pecycClIeHIVpoBaIu B Oybepe 5nyaga aHaamuza EBSS (Sigma,

E3024) c nobaBJjieHMEM 5 MM MgCl,, 10 MM HEPES (4-(2-

TUOPOKCUD T ) IUIlepa3rH—1-3TaHCyJibQoHOBag kucjora) u 0,05% BSA
(OBUMM  CHBOPOTOUHHM  ajlbOyMUH) (EAR) M 3aTeM KOPPeKTUMPpOBalu

IUIOTHOCTE KJIETOK mJja 2,25x10°/My1 ¢ mcnoJib30BaHMeM EAB. IBMX (3-
300y THMII-1-MeTUJIKCAaHTHUH, 0,5 wMM) no®aBJiaAJIM  OJIA  TOTO, YTOBOEL
MHTUOUPOBATEL paspylleHne cGMP. CoemuMHeHMA pasBomouimM u3 DMSO
CTOKOBEIX PacTEOpPOB n no0aBJIAIN B aHaJms npu KOHeUHOU
KOHUeHTpauuu DMSO 2,5%. KieTkM I[OIpelBapUTeJIbHO WMHKYOUpPOBAJU B
IPUCYTCTBUM ¥ OTCYTCTBUM 1 MKM amayKTa IMSTUIIEHTPpMaMMHa/OoKCcHuIa
asoTa (II) (DETA-NO; Sigma, 17018) B Teuenme 30 wMmH nOpu 25°C.

BBoocnencTBMM OOOABJAIM COEOMHEHUS U MHKy@MpOBaJ'H/I B TeueHMe 1 U
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npu 37°C. B KOHIle TIepuolla MHKYOaLUWMY pPeakKLMio I[IPEePHBaIM ¥ KIIETKU
JV3UPOBaJIM C MCIOJL30BaHMEM pPeaKTUBOB IJig OOHapyXeHus u3 Cisbio
Kit. VYpoBeHbL BHYTPUKIIETOUHOTO CGMP omnpenesyisjM C MCIOJb30BaHUEM
Habopa OJa aHalM3a Ha ocHoBe HTRF (CisBio, ©62GM2PEC), B KOTOPOM
OBHapyXMBAT BHTEeCHEeHMe QIYOPEeCLeHTHO-MeUeHHOT'O CcGMP M3 aHTuTesa
CO  CIHeUMOMUHOCTBK K  HeMy. cGMP, OPOOYLUMPYEMEM C  I[IOMOIEBIO
TECTUPYEMHX COEOUHEHUM, HEeINOCPeOCTBEeHHO CpaBHMBAJIM CMaKCHMaJbHEM
nponyumpopaHmeM  cGMP (aT0 3HaueHMe  [IpMHMMaJM paBHeM 100%

aKTUBaALMM) ONyOJIMKOBaHHOT'O SGC-HDA coemuHeHUS A:

O
H5N
N NNy
‘7-;:N
N,
/N
Cl
CF3
(Mlpumep 1 B WO 2010/065275, onyoamkoBaHHoM 10 wmoonag 2010
roma). 3aTeM AaKTHMBHOCTL TEeCTHUPYEMHX COeOMHEeHMM BHpaxaJu B BUIE
IPOLIeHTHOM oJIN oT COeIOMHEeHUS A, cTaHmapTa B KaxmoM

DKCIIEepUMeHTe. OTOoT % aKTUBALUUM BEUMCIHSIM B OIPUCYTCTBUM WMJIM B
orcyTcrBMm  DETA-NO, M ero 3aTeM HaHOCWMJIM Ha TIpaduk. Toukm
nepermuba (IP) M MaKCUMMaJbHYKD KPaTHOCTE MHOYKIUM ONpelelIan C
VCIIOJIE30BaHMEM aHaJIMTUUYeCKOTO MNIpoTrpaMMHOTO obecrneueHusa Abase 1OJi4
annpoxcuMaumm 4P.

HamboJjiee MNOpedloUTUTEJIBEHEIE COeIVMHEeHUMS MMeJru 1P MeHblle UeM
MM PaBHBEYD OpubIuMsuTesabHo 1500 HM. aHHBEe OIS COeOMHeHUN U3
IPUMEPOR NIPeNOoCTaBJIEHH B Tabjule 22.

Tabauiia 22

EX. IP (uHM) % aKTHMBalMM EX. IP (M) % aKTMBalMM
1A 409 120 64B 302 101
2A 1058 111 65B 1101 136
3A 183 126 66B 238 107
4B 294 126 67B 384 115
5BA 132 76 68B 568 109
5BR 330 107 69B 289 139
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oA 1263 85 70B 649 120
TA 1026 98 71B 73 78
8B 1363 129 T2A 42 80
9B 1371 118 73B 85 87
10B 456 117 T4A 62 94
11B 537 99 75A 238 155
12B 2877 81 76B 99 101
13B 152 86 77B 489 105
14B 525 90 T8A 1741 93
15B 1315 95 79B 843 124
16B 1473 96 80A 733 98
17AB 3781 17 81B 504 110
18B 2497 95 82B 1367 107
19B 1042 89 83B 1421 80
20B 2209 88 84A 130 113
21B 362 93 85A 700 130
22A 423 91 86A 247 102
23B 203 109 87B 547 97
24A 210 106 88B 1247 88
25B 201 147 89B 442 108
26B 1922 102 90B 129 112
277B 331 120 91B 132 123
28B 2173 105 92B 219 111
29B 686 82 93A 575 63
30B 176 93 94B 178 108
31B 8333 130 95B 157 118
32B 445 79 96B 311 54
33B 804 100 97B 1146 122
34AA 437 81 98A 254 83
34AB 771 115 99B 186 110
35B 2794 102 100B 1803 109
36B 916 105 101B 2338 111
37B 762 96 102B 573 100
38B 220 98 103B 2946 104
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39B 1091 82 104B 1372 106
40B 2561 94 105B 2159 97
41B 779 85 106B 1499 70
42B 1052 84 107B 397 113
43B 142 105 108B 842 122
44B 245 127 109B 1663 78
45B 210 95 110B 1127 78
46B 647 95 111B 9254 86
47B 218 88 112B 2516 130
48A 257 102 113B 568 89
49A 119 91 114A 1340 108
50A 407 98 115A 122 79
51B 485 116 116A 608 78
52B 504 109 117A 302 69
53A 124 102 118A 3510 86
54A 490 106 119B 839 103
55A 432 105 120B 1933 127
56A 134 116 121B 238 118
57B 1083 104 122B 895 115
58B 1130 65 123AA | 880 79,0
59B 858 116 123AB | 1957 95,8
60B 167 128 124AA | 1600 76,5
61A 299 109 125AB | 56 138,4
62A 141 148 126AA | 74 89,0
63A 104 12 126AB | 199 109, 2
127A 52 117,1 194A 73 128,3
128A 137 116,8 195A 124 103,1
129A 51 98,5 196A 54 90,3
130A 1228 115,7 197B 125 106,2
131B 1061 119,9 198B 1071 134,2
132AA | 125 108, 6 199A 66 108,5
132AB | 89 109, 2 200A 220 120,4
133AA | 657 103, 8 201A 39 91,2
133AB | 714 111,14 202A 212 122,5
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134AA | 807 103,5 203A 330 122,2
135A | 254 92,9 204A 47 97,8
136AA |11 18,2 2006B 549 113,4
136AB | 23 71,4 207B 1761 100,1
137AA | 121 92,1 208A 453 101,14
137AB | 38 98,4 209B 2475 94,4
138B 375 114,5 210B 2019 103,0
139B 3455 134,8 211A 1176 96,2
140A 798 99,0 212A 119 134,09
141A 193 98,7 213A 839 94, 9
142B 264 108, 8 214A 320 1le6,1
143B 3379 76,1 215A 3701 118,8
144A 1219 93,1 216A 678 132,2
145A 391 82,9 217A 1424 123, 6
146A 94 82,1 218A 301 102, 8
147A 61 73,4 220B 82 112,8
148A | 238 87,8 221B 150 92,1
149A 111 103, 3 222A 71 104,77
150A [ 294 102,2 223A 210 118,8
151A 194 130,6 224A 14 111,3
152A 120 118,1 225B 460 139,8
153A 145 118,9 226A 355 112,5
154A 577 103,9 22778 74 63,5
156A lel 93,5 228A 64 95,0
157A 185 143,14 229AA | 770 114,06
158A 353 88,8 229AB [ 179 72,9
159A [ 221 112,7 230AA | 821 99,1
160B 111 107,8 231AA [ 113 148,2
lelA [ 291 120,09 231AB | 529 127,9
162A 69 76,5 232B 4154 89,1
163B 408 90, 8 233A 204 141,1
l164A 439 127,2 234B 265 135,2
165A 48 110,1 235B 626 86,8
166A 40 86,4 236A 478 109, 8
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167B 93 107,3 2377B 5871 93,3
168B 207 141,2 238A 609 99,5
169B 159 920, 3 239A 350 62,3
170B 655 129,9 240B 749 104,0
171A 1218 135,1 241A 403 94,8
172A 1034 92,7 242B 3097 107,3
173A 557 83,4 243A 3601 101,1
174A 682 120,9 244A 27726 93,3
175A 96 139,1 240A 7124 95,3
176B 1465 117,9 2477A 4018 86,9
177B 351 125,7 248B 116 106,1
178A 429 123,8 249B 2618 98,5
179A | 262 117,8 250B 1704 102, 5
180A | 228 121,4 252B 2460 87,6
181A | 278 111,09 253A 3629 96,7
182A | 238 92,0 254A 1013 123, 3
183A 88 111, 3 255A 1481 108, 4
184A | 230 97,7 256B 2048 104,4
185A 426 109,5 257A 106 84,7
186A | 205 83,3 258B 1732 98, 2
187A | 244 97,1 259B 560 116,2
188A 109 123,77 260A 125 135,606
189A 51 115,6 261C 293 112,09
190A 49 119,06 261D 444 103,8
191B 133 113,7 262B 277 82,4
192A 1042 102, 8 263AA [ 110 82,1
193B 69 89,2
AHanms CBA3HBaHNUA: CBA3HBaKINE aKTUMBHOCTHU 0Jisa sGC

CoOeIMHEHUM C peKOoMOMHaHTHHM QepMeHTOM sGC UYeJloBeka OolIpelesidju B
KOHKYPEHTHOM aHaJlM3e CBA3HBaHMa (SEC) MNOCpeICTBOM 3KCKJIIO3MOHHON
XpoMaTorpadpum C VCIIOJIL30BaHUEM [3H] Ex-77B B KauecTBe
PamoMOaKTUBHOTO JIMTI'aHOa.

[3H] Ex-77B nojgydYaJlXM C MCHOJIL30BaHMEeM CTaHIapTU30BaAHHOM
IpoLelypE TPpUTHMeBOT'O O0OMeHa. CHavajla MCXOOHYK (He MeUeHHYD)

MOJIEKYILY IZO,JII/IpOBaJ'H/I, 3aTeM IIoCpeICTBOM Pd—KaTaJ'H/ISI/IpyeMOI‘O obMeHa
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Moa Ha TPUTHUM [IOoJIydaJlM MedueHHOe COeIOMHeHNEe.

Crmoco6: cBaA3nBaomuyi Oydep cocTosna mu3 50 MM Tpu>TaHOJIaMMHA,
pH 7,4, 3 MM MgCl,, 0,025% BSA, 2 MM mgutmorpeuTosr (DTT), 300 MM
DETA/NO u 400 MKM GTP. AHaJIM3H OPOBOOMIM B 96-JIyHOUHHX IIJIaHIeTax
B ofOmeM oO0weMe 200 wMrJg. PexoMOMHaHTHEM Oejiok sGC uyejioBeka (40
HT) MHKYOMpoBasm c 1,6 HM [®H] Ex-77B B TeueHue 24 uyacoB mnpu 37°C
B IIPUCYTCTBUMM M B OTCYTCTBUM Pa3JIMUHEIX KOHIeHTpalun  sGC
TeCTUPY eMBEIX COoenMHEeHUN, KOTOpPHE IoCTaBJIAIN B BUIE DMSO
pPacTBOPOB, UyTOOEl DOCTMUIaTh  OfWero COoOepXaHMA  Opl'aHMUeCKOTO
pPacTBOPUTEI A 1%. Hecneumpuueckoe CBA3LIBaHNE onpeneanm
[IOCPenCTBOM KOHKypeHLuM c 1 MM Ex-77B. Ilociie nepuola MHKyOauuwu,
CBA3HBAaKIME CMeCUu 3arpyXalM Ha TIellb-0MJIbTPalMOHHE  IIJIaHIET
(ThermoFischer, Ne 1o KaTajJjloTy 89808), npelBapUTesIbHO

YPaBHOBEIEHHEIN c VCIIOJIb 30BaHMEM CBABLIBALIETO bybepa u

LeHTpudyIrMpoBauHuli Ha 1000xg B Teuenme 3 wMmH 1npu 4°C  Ha
HacCTOJIbHOM lLeHTpubdyre. CoBpaHHEe 2JwaTh B White Frame Clear Well
Isoplate (Perkin Elmer, N no xatTajory 6005040) nogyuaynmu 100 MKJI
CUMHTWJIJIALUMOHHOTO KokTenmna UltimaGold. 3BameuvaTaHHBE IIJIaHIETH
SHEPTUYHO BCTPAXMBAJIM U IIepekpHBaJM, ¥ CUMTaJM IIocjie 6 uYacoB C
ucnoabsoBaHueM Wallac Microbeta TrilLux 1450 LSC & Luminescence
Counter (Perkin Elmer). [IaHHHe M3 KOHKYPEHTHHX BSKCIEPUMEHTOB
aHaJIM3UPOBaJu s TOTO, yTOOH ~ ONpPeneJiIiThb 3HaueHUd K; c
MCIIOJIL30BaHMeM ypaBHeHusa One Site - Fit K;.

HauBoJiee NpeINOoUuTHTEJIbBHEE COeOMHEeHMS MMesM K; MeHbIle 4YeM WU
PaBHYL OpuUbIM3uTedbHO 1 HM. JaHHBHEe @OJIS COeIVMHEeHUN U3 IIPUMEPOB
npuBeleHE B Tabiule 23.

Tabamuiia 23

[IPVMEP Ki (M) [IPVMEP Ki (mM)
1A 47 6l1A 66

2A 322 62A 22

3A 6’7 64B 75

4B 391 ©66B 495
5BA 162 67B 154
5BB 182 ©68B 3100
oA 130 69B 101
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TA 154 76B 87
9B 374 77B 232
10B 150 78A 944
11B 304 79B 420
12B 2045 80A 755
13B 112 82B 223
14B 210 83B 1737
15B 455 84A 166
16B 1135 85A 1497
17AB 936 86A 323
18B 920 87B 785
19B 286 88B 848
20B 4491 89B 343
21B 64 90B 63
22A 78 91B 180
23B 99 92B 175
25B 262 93A 602
26B 266 95B 60
27B 221 96B 12150
28B 536 97B 799
29B 564 98A 395
30B 560 100B 39
31B 1412 101B 26
32B 1700 103B 45
33B 594 105B 42
34AA 138 106B 58
34ARB 231 108B 56
35B 1119 109B 1998
36B 9208 110B 361
37B 484 111B 1113
38B 145 112B 606
39B 3652 113B 04
40B 4379 114A 92
41B 717 116A 296
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42B 951 118A 166
43B 96 119B 292
44B 123 120B 410
45B 182 121B 234
46B 216 122B 326
47B 114 123AA 1231
52B 413 123AB 874
57B 96 124AA 506
58B 493 124AB 617
59B 293 125AA 783
60B 102 125AB 336
126AA 100 194A 41
126AB 77 195A 92
127A 57 196A 468
128A 111 197B 162
129A 117 198B 107
130A 184 199A 70
131B 125 200A 52
132AA 105 201A 151
132AR 74 202A 186
133AA 513 203A 71
133AR 359 204A 269
134AA 320 206B 798
134AR 461 207B 95
135A 275 208A 253
136AA 252 209B 1642
136ARB 218 210B 341
137AA 128 211A 258
137AB 204 212A 72
138B 58 213A 123
139B 114 214A 2677
140A 227 215A 189
141A 665 216A 110
142B 183 217A 6’/
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143B 174 218A 57
144A 594 219A 183
145A 299 220B 87
146A 62 221B 163
147A 75 222A 112
148A 123 223A 50
149A 167 224A 6’/
150A 96 225B 342
151A 124 226A 176
152A 31 22°1B 146
153A 118 228A 79
154A 91 229AA 496
155B 420 229AB 238
156A 170 230AA 185
157A 258 230AB 280
158A 864 231AA 92
159A 125 231AB 87
160B 62 232B 85
161A 81 233A 83
162A 150 234B 947
163B 1852 235B 404
164A 99 236A 158
165A 81 237B 193
166A 144 238A 95
167B 70 239A 68
168B 164 240B 75
169B 104 241A 121
170B 118 2428 1111
171A 94 243A 62
172A 98 244A 63
173A 252 245B 333
174A 173 240A 220
175A 151 2477A 242
176B 130 248B 48
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177B 118 249B 68
178A 116 250B 108
179A 144 251B 182
180A 31 252B 292
181A 94 253A 146
182A 124 254A 199
183A 716 255A 73
184A 92 256B 74
185A 165 257A 105
186A 120 258B 80
187A 29 259B 111
188A 100 260A 58
189A 49 261C 74
190A 31 261D 187
191B 109 262B 97
192A 116 263AA 235
193B 52 263BA 127

BricTpelt 20deKT Yy KPBC CO CIOHTAHHOM IullepTeH3uel (SHR)

KpricaM CO CIIOHTAHHOM I'MIIepTeH3Mueln (SHR, caMIIbI, Charles
River) WMMILJIaHTHMPOBAJIM TeJieMeTpuueckoe ycTporcTBo DSI TA11PA-C40
(Data Sciences, Inc., St. Paul, MN) nom aHecTe3uel Mu30QJIYpPaHOM
VI KeTaMUHOM/Me TOMUIMHOM . KaTeTep TeJIeMeTPUUECKOT O fJIoKa
BBOOMJIM B HUCXOIAMYI aopTy yepes feIpeHHY apTepun u
TeJlIeMeTpruuecKkoe YCTPOMCTBO MMILJIAHTUMPOBAJM IIOIOKOXHO B 00JIaCThb
JIEBOTO foka. XBOTHEM [IO3BOJIAIN BOCCTaHaBJIMBATbLCH mocye
XUPYPTMUECKOTO BMelaTeJJbCTBa B TedeHMe 14 CyTOK TIIepen HadaJlo
Kakux-Jubo umcciaemoBaHuM. CHUTHAJH KPOBSHOTO IaBJIeHUS, UYacCTOTH
CepIeuHEX COKpalleHMM ¥ aKTMBHOCTa OT OOIOPCTBYRMMX CBODOIHO
[IEPEMEMAKIIMXCA KPHC HEIIPEPHEHBHO pPeTUMCcTpUMpoBaliM B  TedueHme 30
cexkyHn Kaxnaele 10 MMHYT. B CyTkKM IIepen BBeIOeHMEM COEIMHEHMS OIOHY
opajibHyl o3y HocuTeyg (10% Transcutol/20% Cremophor/70% Boma)
BBOOWMJIM BCEM XWUBOTHHEM, UYTOOH YCTaHaBJMBATBH KOHTPOJIBHEE IaHHBEE
BasoBOTO YPOBHA. 30deKT CHMXEeHMS KPOBAHOTO OaBJIEHMSS, OKa3LBaeMHM
COEeNMHEHNEM (PO) VIV HOCHUTEJIEM, OlLlIeHMBAaJIN rmocye OIOHOTO

[IepopalIbHOT'O 30HIOOBOIT'O BBelIeHMA. [JaHHEE CO@I/IpaJ'H/I B BUIEe UWaAaCOBEX
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YCpPenOHeHHEX 3HadeHMM, a WM3MeHeHUS KPOBSHOTO IOaBJIeHUS BHUUCIIAJIU
[IOCPelCTBEOM BEUMTAHMSA LOAaHHHX KOHTPOJIEHOTO 0a30BOI'O  YPOBHSA Ha
YacoBOM OCHOBe. XMBOTHHX CoOIepXallM Ha HOpMaJlbHOM I1IueTe C 12-
YaCOBEM LMKJIOM CBeTa—TeMHOTH.

[IpenocTakJieHH MaKCUMaJIbHBE I[IMKOBHE CHWXEHUS CUCTOJNUECKOTO
KpOBSAHOTO naBJjeHusa (SBP) y SHR npm kxoHkpeTHOM P.O. @mosze (mpk,
MUJIIUTPaMMEL Ha KWUJIOTpaMM) IOJId CJIeOyKIUX COeOVMHEHUN U3 IPYMEpPOB.

Kareropmusa A=cHmxeHMe SBP y SHR 5-25 mm pT. CT.;

Kareropusa B=cHwmxeHre SBP y SHR 25-40 MM pT. CT.;

Kareropmusa C=cHmxeHre SBP y SHR >40 MM pT. CT.

Tabamua 24

[IPVMEP Ooza (P.O., mpk) Kareropusa
2A 3 A
5BA 3 B
TA 3 A
9B 3 A
10B 3 A
13B 3 A
14B 3 A
21B 3 A
22A 3 A
27B 1 A
33B 3 B
34AA 3 A
34AR 1 A
38R 3 A
44B 3 C
45R 3 B
46B 3 A
52R 3 A
58R 3 A
59R 3 A
70B 3 A
76B 3 B
77B 1 C
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79B

82B

84A

86A

89B

90B

92B

~
w

w| of r| Wl r| ~| W] w
o ) ool Ive] S B I I

121B

BrIC TpRI ad0dexrT IpK  MHIOIYLUVMPOBAHHOM TUIIOKCUEN  JIeTOYHOM

TUIIEePTEeH3MM Yy KPEC IIOCJIEe MHTpaTpaXeaJIbHOI'O BBEIOEHIMA

CamiiaMm Kpeic Charles River Sprague-Dawley (CD) Maccom
NPUOIIMU3UTEJIEHO 350 T VIMILJIaHTUPOBaJIN HD-521 O BOMHEE
TeJleMeTpUuUYeCcKue MaHOMeTpUUEeCKME rnepenaTumMKm (Data Sciences
International (DSI)) B JeTOUHYID apTepuil ¥ OeIdpeHHen apTepuo.

STOT IepenaTuMK HOejlaeT BO3MOXHEM OIHOBPEMEeHHOE M3MepeHMe Kak
JIETOUHEX, TaK ¥ CUCTEeMHBX I[IapaMeTpOB TI'eMOOMHaMUKM Y OIHOTO U
TOTO Xe XMBOTHOTO. Ilocyie 7-10 cCyToOK Iepuola IIOCJEOIepalMOHHOTO
BOCCTAHOBJIEHMSA, XUBOTHEIX IIOABepTajM BO3MEMCTBMI HOpMOOapuuecCKoM
Tunokcuuyeckom (10% xMcCJIOpOn) cCpelbl C MCIOJb30BaHueM Higher Peak
Mountain Air Generator (MAG 10), COeOIMHEHHOTO C MOIUOULUMPOBAHHOM
KJIEeTKOM MOJIA TPH3YHOB Uepe3 IOIOTHAaHHHM BIYCKHOM MopT. Kucijopon
(10%), TeMmImepaTypy, BJaxXHOCTb M CO, KOHTPOJMPOBaJIM B IIpenejax
HOPMaJIbHOT'O HOMalla3oHa, ¥ XMBOTHHIX COIOepXalJlM B 12-4aCOBOM LUKJIIE
cCBeTa-TEeMHOTH IIpM CBOOOOHOM HIOCTyIle K Iulle M BoHe. Ilocyie OBYX
HemeJib BOBIEMCTBUA TMUIIOKCHMUeCKOM cpensl ¢ 10% 0O, mHOoka3aHUA
CUCTOJIMUECKOTO JIET'OUHOT'O apTepMalJIbHOT'O HaBJIEHMS BO3pacTalin OoT ~25
MM PT. CT. OO OoJsbme ueM 50 MM pT. CT. MCHOOJb3yS yCpeIOHeHHHM 48-
YyacoBOo¥ 0asz0BHM YPOBeHL, XMBOTHHX C IDoKasaHuaMu Mexnoy 50 m 110
MM PT. CT. (CTaHODapTHOEe OTKJIOHeHMe MeHblle 10 MM pPT. CT.) WU
MUHMMAJIbHEIMY ~ M3MEHEHUSAMM B CUCTOJIMUECKOM CUCTEMHOM KPOBSHOM
DaBJIeHVM, BBOIWJIM B MCcJemoBaHMe. XMBOTHEIX WMCIIOJIE30BaJIM B He
foJjlee UYeM 2 MCCJIeOOBaHMAX B HeleJlo B TeueHre 4 Hemejlbs C
MUHMMAJILHEIM BEIMEIBAHMEM B TeueHMe 2 CYTOK MexXOy HOo3aMy TeCTOBOI'O
CpeICTRBa.

CoenmMHeHVe WM HOCUTEJIb BBOIWIIU VMHTpaTpaxXeaJIEHO TIIonO JeTKoM
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aHecTesuen wu30dIypaHoM (5% B KMCJIOpoOe; CKOPOCTHL IoToka 2,0
J/MUH B TeueHre 3 MMHYT). B COCTOAHMM aHeCTe3UM KPHC IIOMemaJs Ha
HAKJIOHHEM MHTYOAUMOHHEM CTOJIMK B IIOJIOXKEHUM JieXa Ha CIWMHe U
BU3YAJU3UPOBAJM Tpaxeln C MCIOJBb30BaHMeM HeOOJIBIOTO JIapMHI'OCKOIIA.
BaTeM KMBOTHHe nojydasum 0,5 w™iI/xr HocuTesnda wium 0,5 MI/KTD
HOCUTEJA, comepxamero COeIOUHEHNE, KOTOPEEe MHTpaTpaxeallbHO
OOCTABJIAJIM UYepes MUKPOPACIBUIMTEJIb C MCIOJIb30BaHMeM Penn-Century
Microsprayer® c urjmon 3" (momens IA-1B-GP), NpUKpPeIUJIeHHOWM K 1 MII
WIIPUILY BEHCOKOTO HmabJjieHrsa (Penn Century, wmomess B-SYR-PL1000O)
(Penn-Century, Philadelphia, PA) . HakoHeuHuMk Microsprayer®
BCTABJAJIM B Tpaxeon BIJIOTb IO TOUKM, B KOTOPOM WU3TUO MIJIE

HaxXoIoMJICA OJIM3KO K KOHUMUKY MOPIOEL, uTo pacroJjiaraeT KOHUYMK

Microsprayer® mepen kwieM (Oudypkalmelt Tpaxeu Ha OpoHXM) . IlocJe
OOCTaBKM MOOBH XWUBOTHOE IIOMENaJIM Ha CIOMHY B IOMallHel KJeTKe JIA
BOCCTAHOBJIEHUSA .

HenpephBHO pPEeTUCTPUPOBAJ M I'eMOIMHaAMUUEeCKMe MBMepeHMus, U
IIOKaszaHMsa KOHCOJMAOMPOBAJM B YaCOBHeEe CKOJb34llMe cpenHue. Kaxnoe
XMBOTHOE IIOJIyYaJlo HOCHUTEJIb B CYTKM 1, TIIOCJe Uero CJeOoBall
HOCHUTeJIbE WMJIM TeCTOBOe CpelCTBO B CYTKU 2. VIsMeHeHMe OTHOCUTEJILHO
Ha30BOTO YPOBHA HOCUTeJIA BEUVMCJIAJIN IIOCpeCTBOM BEUMTAaHMA

JaCcoBOT'O OTBeTa Ha HOCUTEeJb B CYTKM 1 M3 YacOBOTO OTBEeTa B CYTKHU

2 M OaHHHEe TI'PYIIIH JIeUeHMA BHpaxaJlMd B BUIe CcpelHeTroxSEM.

CHMXeHMe CHUCTOJIMYECKOTO KPOBAHOTO OaBJIeHUA (SBP) u
CUCTOJIMUECKOTO JIeTOUHOTO apTepuaJIbHOTO mnabBjieHua (PAP) wusaMepsanu
opu KoHKpeTHOM IT moz3e (mpk, MWIIMITPaMMHE Ha KWUJIOoTpaMM) IJIA
cJlenylmmMx COeOVHEeHMM U3 OpuMepoB. CoeIuMHeHMsa B Tabjauiae 25
IocTHUTaJlnt MUHMMAaJILHOT'O CHUXEHU I PAP>15 MM pT. CT. ojisa
COOTBETCTBYKIETO CHMXEHUA B IIepeuMrcIJieHHOM SBP.

Kareropus A=cHuxeHue SBP 0-5 MM pT. CT.;

Kareropus B=cHwmxenme SBP 5-10 MM pT. CT.;

Kareropusa C=cHuxeHue SBP >10 MM pT. CT..

Tabamiia 25

[IPVMEP Hoza (IT, mpk) KaTreropusa

2A 0,03 mpk A
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3A 0,01 mpk A
TA 0,1 mpk B
10B 0,01 mpk A
11B 0,03 mpk B
12B 0,1 mpk B
21B 0,03 mpk A
46B 0,03 mpk A
478 0,03 mpk A
51B 0,01 mpk A
63A 0,01 mpk A
77B 0,03 mpk A
80BA 0,1 mpk B
81B 0,03 mpk B
84A 0,03 mpk A
92B 0,03 mpk A
95B 0,03 mpk A
112B 0,01 mpk A
119B 0,03 mpk A
127A 0,03 mpk A
160B 0,01 mpk B
163RB 0,03 mpk C
185A 0,01 mpk A
195A 0,01 mpk B
202A 0,01 mpk A
220B 0,01 mpk B
222A 0,01 mpk B
235B 0,01 mpk A
239A 0,01 mpk A
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$OPMYJIA U3BOBPE TEHNA

1. CoenmHeHue QOpMyJIH (1)

Y.
(Rap \Z
R4 0]
H>N
N\, -NH

y = \
(R, ]
mk\x N
(3
a D
WM eTo dapMalleBTHUUECKM IpueMieMas COJib, IIe:
X npencrarysgeT cobom C(H) wmam N;
Kaxnels R! HesaBMCUMO IIpeIcTaBJigeT Ccofoi rajloleHo, THUIPOKCH,
C1-C3 ajyrwui, Ci3—Cg mmMrIoaJikmi mim —-0-C1—-Cs aJIKuiI;
R? mpemncTaBjgeT coBo:
(a.) Ci-C¢ ayxkmi, oIOe ykKasaHHEM C;-Cg ajkui B R? gmBigercd
HesaMelleHHEM WJIM ‘SaMelleHHBEIM C I[IoMombld oT 1 mo 6 (parMeHTOB,

He3aBUCHUMO BHOPaAHHHX M3 oTopa miam —-0-C;—-Ci aJjKkuia;

(b.) xosbuo C?, pme koJblLo C? mpemcTabBigeT COBOM:

(1.) C3-Cip LMKJIJIOAJIKWII;

(ii.) odenmi;

(iii.) 5- MM 6-UJIeHHBM MOHOUUKJIMUECKHUM TeTepoapuyl, KOTOPHMN

COOepXuT OT 1 OO 2 TeTepoaTOMOB, BHOpaHHEX M3 N, O mamM S; WK

(iv.) 5- WM 0—UJIeHHHN MOHOLMKJIMYE CKUMN TeTepPOLUUKIINII,
KOTOPHEM COOEPXUT OT 1 OO 2 TIeTepoaTOMOB, BHOpaHHHX M3 N, O WM
S5

TIoe KOJIBLO C? gBJjigeTcd HesaMelleHHEM MJIM SaMelleHHEIM C I[IOMOIBI
or 1 mo 3 (¢parMeHTOB, HE3aBUCUMO BEOPAHHEX W3 I'aJIoT'eHO, IMaHOo,
C.i-Cs ajgkmia, —-0-C;—C3; ajJKuiyla WM OKCO;

R4HpeﬂCTaBHHeT cobom Ci—-Cg ajyikmii, CFi3 mim C3—Cg LIUMKIIOAJIKII;

KoJIbIO C° mpencraBigeT CoOBOM:

(a.) OdenHwmi;

(b.) 5- mamM 6-UJIeHHEM MOHOLMKJIMUECKUN TeTepoapmy uiau 9-10-
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UJIEHHHY OUUIUKJIMUECKUM TeTepoapuyl, KOTOPHM COOepXuT oT 1 1o 3
reTepoaToOMOB, BHOpaHHHX M3 N, O mwimm S;

(C.) 5- mIM 6-4JIeHHHY MOHOUUKJIIMUECKUM TeTEepPOLUMKIINMII, KOTOPHMN
COmepXxuT oT 1 mo 3 TeTepoaTOMOB, BHOpaHHEX M3 N, O mamM S; WK

(d.) Ci3—Cg LIMKIIOAJIKWMII;

KaxIOu R®* He3aBUCHMMO BHOMpPAKLT M3 TajJloreHo, LImaHo, C1-Cj
ajikuia, —-0-Ci—-Cs ajikmiia, OKCO WM IUIOPOKCHU;

Y npencrTarBygeT COOOM:

(a.) CBA3bL;

RY3 RY4 RY1 RY2
r2

% noY

roe RYY u RY? Hes3aBUCKHMMO MOpencTaBjgioT coboir H, C;-Cs; ajkKui,

(b.) mpynmny oopMyJIH

rMopokcH, oTop, C1-C3 TI'MOPOKCHAJIKWII WMJIM aMMHO; WMJIM aJIbTEePHAaTUEHO
RYl u RY?, BMecTe C aTOMOM YyIJlepofa, K KOTOPOMY WX IMIPUKPEIISoT,
0BpaszynT C3—Cg LMKIIOAJIKWUII;

R¥> u RYY HesaBMCHMMO MOpencTaBjgiloT coboi H, C;—-Cs; aJxkmi,
TUOpoKcU, ¢Top uaM Ci—Cs; IUIOPOKCHAJIKMII; WM ajlbTepHAaTMBHO RY: u
R¥4, BMeCTe C aToMoM yIJepona, K KOTOpPOMY MUMX IIPUKPEIILT,

oBpasynT C3—Cg LUMKIIOAJIKWII;

‘sé H RY1 RY2
va;yi\
W M ;‘S
(c.) Tpynmny OGOpMYJIH ;
(d.) xogwuo A%, rpme xojgepuo A" npenmcraBiger cobolm  Ci;—Cs

UMKJIOANKMII Wiar $eHwus, TIOoe koJjblLo A! gpjigercd HesaMeleHHHEM WX
3aMelleHHEIM C TIoMomblk oT 1 1o 3 (GparMeHTOB, HEe3aBUCUMO BHOPaHHEX
U3 rajjoreHo wmiam C;—-Cs aJIKWJI;

(e.) mpynny -CH=CH-; wim

S
(f.) Tpynny O/Aif;

7 TpencTaBJigeT CoBOM:
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(e.) ;

(£.) -SOsH; (g.) -P(=0) (OH)2; mymm (h.) -C(O)N(H)S (0).CHs;

HIDKHUM MHIEKC m OpelcTaBjgeT codom 0, 1 umm 2;

HIDKHUM MHIEKC p OpelcTaBjgeT codtom 0, 1, 2 wmim 3;

HIDKHUM MHIEKC J OpelcTaBjgeT codtom 0 miam 1;

HWXHMM MHOeKC rl npencraBjgeT codom 0, 1, 2, 3 wium 4; wu

HIDKHUM MHIOEKC r2 npencrabjgseT cobom 0 mim 1.

2. CoemuMHeHMe IO HO. 1 wmiM ero OQapMaleBTUUECKM IIpHeMiIeMasd
CoJIb, TOe:

KOJIbIIO C°® mpencraBjgeT COOOM:

(a.) oeHwmi;

(b.) 5- wnam 6-4JleHHEM MOHOLUMKJIMUECKUM TeTepoapuil, KOTOPHM
comepXxuT OoT 1 mo 3 I'eTepoaTOMOB, BHOpaHHHX U3 N, O miu S;

(c.) 5- mIM 6-4JIeHHHM MOHOLUUKJIMUECKUN Te€TEepPOLUKIINII, KOTOPHM
comepXxuT OoT 1 mo 3 I'eTepoaTOMOB, BHOpaHHHX U3 N, O mim S; WiIu

(d.) Cs3-Cg LUKJIIOQJIKWMII;

KaxnOeil R®* He3aBUCHMMO BHOMpamT M3 TrajloreHo, LImaHo, C;-Cs
ankmia, -0-C1—-Cs; aJIkmujla MJIM OKCO;

Y mpencTaBygeT cobou:

(a.) cBA3b;
RY3 RY4 RY1 RY2
r2
$
(b.) rpynmny GopMYyJIE r1 ,
roe RYY u RY? HesaBUCKHMMO NOpencTaBjgiloT coboit H, C;-Cs; aJkui,
TUIPOKCHU, OTop wim C;—-C3; TUIOPOKCUAJIKWUII; WM ajlbTepHaTHMBHO RY 1
R¥2, BMecTe C aTOMOM yIUlepoOa, K KOTOPOMY MX I[IPUKPEIUISoT,
oBpasynT C3;—Cg LIMKIIOAJIKWMII;
RY> m RYY HesaBMCUMO OpPeINCcTaBJglT codoir H, C;-Cs aJKui,
TUOPOKCHU, ¢Top uiaM C;—C; IMIOPOKCHAJIKMII; WM ajlbTepPHAaTMBHO RY: u
RY4, BMecTe C aTOMOM YyIJIepoIa, K KOTOPOMY MX I[IPUKPEIJISnT,

oBpasynT C3;—Cg LIMKIIOAJIKWUII;
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és‘ H RY1 RY2
N
\\//\TE' ’ éé
(c.) rpynmny OGopMyJIH ; WU
(d.) xomwuo A%, rpme kojgepuo A" npencraBiger codomm  Ci;—Cs

UUKJIOAJKMII WK GeHuJI, TIOe KkKoJjwlo A gBjigeTcd He3aMelleHHEM WK
3aMelleHHEIM C TIIoMOombl oT 1 1o 3 ¢parMeHTOB, HEe3aBUCUMO BHOPaHHEX
n3 rajjoreHo mim C1—Csz aJIKuJiI.

3. CoenoMHeHMe IO II. 2 WM ero OQapMalleBTUUECKM IIpMeMJIeMas
COJIb, TIOe HWKHMI MHIEKC J IOpencTaBjigeT coboi 1 m R? npemcrabBisgeT
cobom C,—-C3 aJIKMJI KOTOPHM ABJISETCS He3aMeMeHHBEM MJIM 3BaMelleHHBEM C
noMoms orT 1 mo 5 ¢Topos.

4. CoenouHeHMe IO II. 2 WM eIo OQapMalleBTUUECKM [IpMUeMIleMas
COJIb, TIOe HWKHMM MHIOeKC J NpencTarjsgeT cobom 1;

R? mpencraBifgeT coBoli KoJblLo C?;

KoJIbLO C? mpemcrabiigdeT coboi QeHmMII, UMKIOTEeKCUII, alaMaHTWUI,
OIUPUONIT WM TeTpalMIOIPOIVNPaHWII;

roe KOJIBLIO c? ABJIAeTCH HesaMelle HHEIM VI He3aBUCUMO
3aMelleHHEIM C I[IOMOmbBI OT 1 mo 3 QTOPOB MM MEeTMJIOB.

5. CoemuHeHMe 110 JiodoMy OIDHOMY M3 IoII. ¢ 1 mo 4 ero wium
bapMalleBTUUYECKM MIpMeMIeMas CoJib, IT'Oe KoJblo C° mpemcraBjdeT cobol
beHMJI, TMAa30JIMII, OKCaszs0JMWJI, OKCaIMaszOoJWJI, TPpUa30JIUI WM IUPUINI.

6. CoeIMHeHHMe 10 JoboMy OIHOMY M3 . ¢ 1 mo 5 wmim ero
bapMalleBTUUECKM IIpMUeMiieMas COJib, I'Ie Y IPpeOcTaBJigeT cofoM TpyIny

RY3 RY4 RY1 RY2
r2
QOPMYJIEL ‘HL r1 “S‘ .
7. CoeIMHeHMe II0 JiodoMy OIOHOMY M3 III. ¢ 1 »Jmo 5 miam ero

(]_)apMaLLeBTMT{eCKM IprmemMiieMad COJIb, TI'Ioe Y InpencTaBJideT cobon TPYyIITY

Y1 RY2
H RUR

& NP
POopPMyJIIEL \/\g/ " f .

8. CoeIMHeHMe IO II. 6 WIM eT0o OoapMalleBTHUUECKM IpMeMIIieMas
COJIb, TOe
HWWKHUM MHIeKC rl mnpencrTaBjgeT cobou 1;

HIDKHUM MHIEKC r2 OpencTaBjasgeT cobon 0; u
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RY! 1 RY? Hes3aBMCUMO MpeIcTaBJgonT cobtor H umm C;—-Cs ajIKMil.
9. CoemMHeHMe TI0 JodoMy OODHOMY M3 III. C 1 o 8 MIM eTro

bapMalleBTUMUECKM IIpMeMIeMas CcoJlb, I'IOe 7 OpencTarjsgeT cobor (a.) -

AN

=
N= NH sqé

COsH; (b.) -C(O)N(H)OH; (c.) ; wim (d.) .

10. CoemmHeHMe IO IHO. 9 miIM ero odapMalleBTHUUECKM IIpMeMIIeMas
CoJib, TOe Z nOpencTaBjgeT cobom —CO,H.

11. CoemuHeHuUe 1o JwoOOMy OIODHOMY M3 . ¢ 1 mo 10, B KOTOpPOM
X npencrasJjsgeT cobom C(H).

12. CoemubHeHue 1o JwoOOMy OIODHOMY M3 mnrmn. ¢ 1 mo 10, B KOTOpPOM
X mpemncrTaBJysgeT cobou N.

13. CoemmHeHMe 1o JoOOMYy OOHOMY M3 Hi. ¢ 1 mo 12, B KOTOPOM
R? mpencraBiger co®ol MeTUJI MM LMKJIOIPOIIAI.

14. CoemguHeHMe IO II. 2 WIM €TI0 OpapMaleBTHMUECKM IIpreMiIeMasd

COJIb, TI'IOe coenuHeHue oOoopMyJiel (I) mmMmeeT dopmysry (IA)

IA
B KOTOpOM
X mpencraeiasgeT cobom C(H) nam N;
R! mpencTaBjgeT cOOOM MeTUJI WJIM TaJIOT'eHO;
C® mpencTaBigeT COOOM GEHWMIT MM TUAa3OJIUIL;
R® npencrasisgeT coBo¥ MeTMJI, LUMAHO MJM I'aJIOT'eHO;
R¥. 1y RY? He3aBUCHUMO MNPEeICTaBJISOT CcoOoM H MaM MeTwusi;

HIDKHUM MHIEKC m OpelcTaBJgeT cobtor 0 mam 1; u
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HIDKHUM MHIEKC p OpelcTaBJjgeT codom 0 miam 1.
15. CoemuHeHMe IO IHO. 2 WIKM eT0o OdapMalleBTHMUECKM IIpMeMIieMas

COJIb, T'Ie CcoenuMHeHue QOopMyJiH (1) mMeeT dopmyty (IB)

IB

B KOTOpOM

X npencrarygeT cobom C(H) wmam N;
R! mpemncTaBjgeT coBOM MeTUJI MJIM TaJIoOTeHO;

R? mpepmcTaBjigeT coboil koJyblLo C?, Tme KoJbLo C? mpemcTabjgeT

coBom:
(i.) C3-Cyy LUMKJIIOAJIKMII;
(ii.) odenmi;
(iii.) 5- MaIM 6-UJIeHHBEM MOHOUUKJIMUECKMUM TeTepoapuyl, KOTOPHMN

comepxuT OT 1 mO 2 T'eTepoaTOMOB, BHOpaHHHX U3 N, O MaIM S; WIKU

(iv.) 5- WM 0—UJIeHHHN MOHOLMKJIMYE CKUMN TeTepPOLUKIINII,
KOTOPHM COIEepPXMT OT 1 OO 2 TeTepoaTOMOB, BHOpaHHHX ¥3 N, O uiIu
S

roe KoJbLo C? ABJIAeTCHS He3aMelleHHHM MJIM SaMelleHHEM C IIOMOIBIO
or 1 mo 3 GparMeHTOB, He3aBUCHMO BHOPAaHHHX U3 TajlIoTeHO, lMaHo,
C.i-Cs ajgkmja, -—-0-C;—C3; ajJKuila MM OKCO

C® mpemcTaBjygeT cobol QeHMII, TUAZOJIMII MJIM OKCAa3OJIAI;

R?® mpencTaBJgeT CcoOO¥ MeTWJI, LMaHO WMJIM TaJIOTeHO;

R¥L 1y RY? He3aBUCHUMO MNPEICTaBJISDT CcoOoM H MiaM MeTwus;

HIDKHUM MHIEKC m OpelcTaBJgeT cobtor 0 miam 1; u

HIDKHUM MHIEKC p OpelcTaBjgeT codom 0 miam 1.

16. CoemuHeHMe 10 HO. 1 MM ero OdapMalleBTHUUECKM IIpMeMIieMas

COJIb, T'Ie coenMHeHue QOopMyJiH (1) mMeeT dopmysry (IA)
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IA

B KOTOpOM
X npencrarysgeT cobom C(H) wmam N;
R! nmpencraBisgeT cOBOM TaJIOTEHO;
C® nmpemncraBigeT cofoi  beHWMI, TMa30JIUII, OKCa30JIMJI  WJIU
OeH30THa30JINIL;
R® mpencrapisgeT coBoM MeTMJI, LMAaHO MM T'aJIOT'eHO;
RYl 1 RY2 HesaBMCHMO npencTaBJgioT cobol H, MeTuJI MM aMUHO;
HXHUM MHIEKC m OpelcTaBJsgeT cobtor 0 wiam 1; u
HWXHUM MHIEKC p OpelcTaBJsgeT cobtor 0 miam 1.
17. CoenmumHeHMe 10O . 1 miIM ero odapMalleBTUUECKM IIpHeMIIeMa s
COJIb, TI'Ie COelMHeHMe IIpelCcTabBjigeT cobo:
3-(2-{4-ammHO-2-[1- (2-pTOopPOeH3MI) - 1H-tnpaz3oJo[3, 4-
bl oupmonua-3-mi] -5-MeTuJI-6-0KCO-6, 7T-ournnpo-5SH-nuppoJjo [2, 3-
d] nnpMMIVH-5-MJI}oKCcaz30J—4-1i) -2, 2—OUME TUJIIIPOIIaHOBYK KUCJIOTY ;
3-(2-{4-ammHO-2-[6-xJI0P—-1- (3, 3,4, 4, 4-ne”HTadpTopbyTmi) - 1H-
MHIOAa30JI—-3-WJl] —5-MeTuJI-6—-0KCO—-6, 7T-nurunpo—-5SH-nuppoJio [ 2, 3-
d] nnpMMIVH-5-MJI}oKCcaz30J—4-1i) -2, 2—OUME TUJIIIPOIIaHOBYK KUCJIOTY ;
3-(2-{4-ammHO-2- [6-xJI0p—-1- (2-dTOopOeH3MII) ~1H-MHOa30JI-3-1JI] —
5-MeTmJI-6-0KCO—-6, 7T-ourunpo—-5S5H-nmppoJio [ 2, 3-d] IMpUMUIOUH-5—
WJI) OKCaz30J—-4-mi} -2, 2-IVMe TUJINIPOIIaHOBYK KUCJIOTY;
3-(4-{4d-ammHO-2-[b6-xJ10P—-1- (3, 3,4, 4, 4-ne”HTadpTopbyTmi) - 1H-
MHIOA30JI—3-WJl] —5-MeTuJI-6—-0KCO—-6, 7T-nurunpo—-5SH-nmppoJio [ 2, 3-

d] nnprMUIVH-5-1JI1} —2-0pOoMbeHNMII) IPOINNaHOBYK KUCJIIOTY ;
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3-{4-[4d-ammHOo-2-{6-xJ0p—1- [ (4—METUIIIVKJIOTEKCWUII) MeTMJI] —1H-
MHIOA30J-3-Wil} -5-MeTuJI-6—-0KCO—6, /T-nurunpo—5SH-nmppoJio [2, 3-
d] nnpMUIVMH-5-1JI] eHWJI } IPOIIaHOBYK KUCJIOTY;
3-{4-[4d-ammHO-2-{6-xJI0p—1- [TeTparuapo-2H-npaH—2-UJIMETUJII] —
1H-muDaz0-3-ui} —5-MeTuji-6-0KCOo—6, 7T-ournnpo—-5SH-nupposo [2, 3-
d] nupuMUIVH-5-1JI1] QeHWJI } IPOIIaHOBYK KUCJIOTY;
3-(4-{4-aMmHO-5-MeTUII-6-0KCO-2-[1-(3,3,4,4,4-
neHradpTopdbyTmi) —1H-ntupasogio [ 3, 4-b] nupunmuua-3-mi] -6, /T-ourunpo-5SH-
nuppoJio [2, 3—-d] nupuMUOMH-5-1J1 } DeHWJII) IIPOIIaHOBYK KUCJIOTY ;
3-(6-{4-ammHO-5-MeTUII-6-0KCO-2-[1-(3,3,4,4,4-
neHradpTopdbyrmi) —1H-ntupasotio [ 3, 4-b ] nupunmuua-3-mi] -6, /-ourunpo-5SH-
OVppPoJio [ 2, 3-d] IUpUMUOVH- 5—WJI } IUPUOUH-3-WUJI) =2, 2—OUMEe TUJIIIPOIIaHOBYI
KUCJIOTY ;
3-(4-{4-ammHO-5-MeTMJI-6-0KCO-2-(1-(3,3,4,4,4-
neHTadpTopbyTUI) -2, 3—ourmapo-1H-nupaszoio [3, 4-b] nupuanua-3-ui) -6, 7-
ourmopo-5S5H-niuppoJsio [ 2, 3-d] nupuMuUIMH-5-1uil} beHu) -2, 2-
OVIMEe TUJINIPOIIaHOBYID KUCJIOTY ;
3-(4-{4-ammHo-2-[6-xJI0Pp-1-(3, 3,4, 4, 4-ntenradpTopdbyTmi) - 1H-
MHOAa30J-3-uJ] —-5-MeTujI-6-0KCco—-6, 7T-ourunpo—-5SH-nuppoJio [2, 3—
d] nupuMUIOVH-5-1JI} eHMJI) IPOIIaHOBYK KMCJIOTY;
3-(3-{4-aMmHO-5-MeTUII-6-0KCO-2-[1-(3,3,4,4,4-
neHradpTopdyTmi) —1H-ntupaszogo [ 3, 4-b] nupunmuu-3-mj] -6, 7T-ourunpo-5SH-
nuppoJio [2, 3-d] nupuMUOMH-5-1JI1} beHWII) -2, 2—OUME TUJIIIPOIIaHOBYIO
KUCJIOTY ;
3-(4-{4-amMmHO-5-MeTUII-6-0KCcO-2-[1-(3,3,4,4,4-
neHradTopdbyTmi) —1H-ntnpaszogo [ 3, 4-b] nupunmuu-3-mj] -6, 7T-ourunpo-5S5H-
nuppoJio [2, 3-d] nupuMunauH-5-mi}-1H-1, 2, 3-Tpraszoji—1-1i) IpollaHOBYIO
KUCJIOTY ;
3-(4-{4d-ammHO-2- (1-OyTmi-6-xjop-1H-nnpaz3oJo [3, 4-b] nupuomuua-
3-mJI) —5-MeTuJI-6-0KCOo—6, 7T-ourmunpo—-5S5H-nmppoJio [ 2, 3-d] IMpUMUOUH-5—
WII} GeHWII) IPOIIaHOBYK KUCIOTY ;
3-(4-{4d-ammHO0-2- (1-ByTmin-1H-nupaszoJio [ 3, 4-b] nupuamH—-3-1JI) —5-
MeTUJI-6—0KCO—6, /T-ourunpo-5S5H-nmppoJio [2, 3—-d] nupmuyMmuouH—5-
WII} GeHWII) IPOIIaHOBYK KUCIOTY ;
3-(4-{4d-ammHO-5-MeTUII-6-0KCcOo-2-[1- (4,4, 4-TpudTopbyTmi) —1H-

nvpasoJio [ 3, 4-blnupnouua-3-ui] -6, 7-ourunpo-5SH-nuppoJio [2, 3-



315

d] nnpMUIVH-5-1JI} eHWJI) IPOIIaHOBYK KUCJIOTY;
3-(4-{4-ammHO-5-MeTUII-6-0KCO-2-[1- (4,4, 4-TpudTopbyTmi) —1H-

nvpasoJio [ 3, 4-bl nupnouua-3-ui] -6, 7-ourungpo-5SH-nupposio [2, 3-

d] nnprMUIVH-5-1JI} QeHWI) — 2, 2—IVMEe TUJINIPOIIaHOBYK KUCJIOTY ;
3-(4-{4-ammHO-5-MeTUJI-6-0KCcO-2-[1- (4,4, 4-TpudTopdbyTmi) —1H-

nrpasoJio [ 3, 4-b ] nupnomuu-3-ui] -6, 7-ourunpo-5SH-nupposio [2, 3-

d] nuprMUIOVH-5-1JI} PeHWUII) —2-MeTUJINIPOIIaHOBYK KUCJIOTY ;
3-(4-{4-ammHO-2-[5-dTop—-1- (4,4, 4—-TpudTopdbyTU) —1H-

oupasoJio [ 3, 4-b ] IUpUInMH—-3-UJI] —5—-MeTUJI-6—-0KCOo—6, /—nurunpo—-5SH-

nuppoJio [2, 3—-d] nupuMuOuH—-5-1J1 } DeHWII) IIPOIIaHOBYK KUCJIOTY ;
3-(4-{4-amMmHO-2- [6-xJ1I0Pp—-1- (4, 4, 4—-TpUdTOoPOYyTUI) —1H-

oupasoJio [ 3, 4-b] mUpUInMH—-3-UJI] —5—-MeTUJI-6—-0KCOo—6, /—ourunpo—-5SH-

nuppoJio [2, 3-d] nupuMmuaonH-5-1J1} QeHWJI) IPOIIaHOBYID KUCIIOTY;
3-(4-{4d-avmHOo-5-MeTUI-2- [6-MeTHi—-1- (4,4, 4-TpudTopbyTmj) - 1H-

nupasoJio [3, 4-b ] nupuimnua-3-mi] -6-0xkCco—-6, 7T-ourunpo—-5SH-nouppoJio [2, 3-

d] mUpUMUIOMH-5-1JI } DeHMII) IPOIaHOBY KUCJIOTY ;
3-(4-{4d-ammHOo-2-[1- (2-dTOopbeHs3mui) —-1H-nnpasoyio [ 3, 4-

bl oupmonua-3-mi] -5-MeTuj-6-0KCco-6, 7T-aurunpo-5SH-nuppoJo [2, 3-

d] nupuMUIOVH-5-1JI} eHMJI) IPOIIaHOBYK KMUCJIOTY;
3-(3-{4-ammHO-2-[1- (2-pTOpPOeHn3mi) - 1H-nmnpaz3ojo[3, 4-

bl oupmonua-3-mi] -5-MeTuJI—-6-0KC0o—-6, 7T-aurnnpo-5SH-nuppoJto [2, 3-

d] nnpMUIOVH-5-1JI} eHMJI) IPOIIaHOBYK KUCJIOTY;
3-(4-{4d-ammHO-2-[5-pTop-1- (2-dTOopOeHs3mI) ~1H-upaszoyio [ 3, 4-

bl oupmonua-3-mi] -5-MeTujI-6-0KCO—-6, 7T-aurnnpo-5SH-nuppoJo [2, 3-

d] nupMUIOIVH-5-1JI} eHWMJI) IPOIIaHOBYK KUCJIOTY;
3-(3-{4-ammHO-2-[5-dTop-1- (2-dTOopOeHs3mI) ~1H-upaszoyio [ 3, 4-

bloupmouua-3-mi] -5-MeTuJI-6-0KCO-6, 7T-ournnpo-5SH-nuppoJso [2, 3-

d] nMpMMIOIVH-5-MJI} PeHWMJI) IPOIIaHOBYK KUCJIOTY;
3-(4-{4d-ammH0-2-[1- (2, 3—nudTop-4-MmeTnyOeH3MII) —6-MeTHJI—- 1H-

nmpasoJio [ 3, 4-b]l nupuinH—-3-MJjI] —5-MeTuJI-6—-0KCco—-6, /T—-nurunpo—-5SH-

nuppoJio [2, 3—-d] nMpUMUIOMH-5-1J1 } DeHWJI) IPOIIaHOBYK KUCJIOTY ;
3-{4-ammuo-2-[6-xJyjop-1-(3,3,4,4,4-nneHTadTopdyTmi) —1H-

MHIOAa30JI—-3-Wj] —5-MeTuJI-6—-0KCO—-6, 7T-nurunpo—-5SH-nmppoJio [ 2, 3-

d] IUpUMUIMH-5-1J1 } DeH30MHYI0 KUCJIOTY;
3-(3-{4-ammHO-2-[6-xJ1I0P—-1- (3,3, 4,4, 4-ne”HradpTopbyTmi) - 1H-

MHIOAa30JI—3-WJl] —5-MeTuJI-6-0KCOo—-6, 7T-nurunpo—-5SH-nmppoJio [ 2, 3-
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d] nupMUIOIVH-5-MJI} PeHWII) — 2, 2—IVMEe TUJINTPOIIaHOBYK KUCJIOTY ;
(d-{4-amubo-2-[6-xJyop-1-(3,3,4,4,4-nneHTadTopdbyTmi) —1H-
MHIOA30JI—3-Wl] —5-MeTuJI-6—-0KCO—6, /T-nurunpo—5SH-nmuppoJio [ 2, 3-
d] nupmMuaovH-5-mia}-1H-1, 2, 3—-Tprasz3oji—1-1J) YKCYCHYK KUCJIOTY ;
3-(4-{4-ammHO-2-[6-xJ1I0Pp—-1- (3, 3,4, 4, 4-ne”HradpTopbyTmi) - 1H-
MHIOA30JI-3-WJl] —5-MeTuJI-6—-0KCO—6, /T-ourunpo—-5SH-nmuppoJio [ 2, 3-
d] nnpMuaovH-5-ui}-1H-1, 2, 3—-TpraszoJji—1-1JI) IpOlaHOBYK KUCJIOTY ;
2= (4-{4d-ammHo-2-[6-xJ0op—-1-(3,3,4,4,4-neHradpTopdyTImi) —1H-
MHIOAa30J-3-WJl] —5-MeTuJI-6—-0KCO—-6, /-nurunpo—-5SH-nuppoJio [ 2, 3-
d] nnpnMuoyH-5-ui}-1H-1, 2, 3—-Tprasz3oji—1-1jl) —2-MeTUJIIIPOIIaHOBYIO
KUCJIOTY ;
3-(4-{4-ammHO-2-[6-x)J1I0P—-1- (3, 3,4, 4, 4-neHTadpTopbyTI) —1H-
MHIOAa30J-3-WJI] —5-MeTUJI-6-0KCOo—6, 7T-nurnaopo—-5SH-nuppoJsio [2, 3-
d]l mmpuMnomH-5-un}-1H-1, 2, 3—-Tpuaszoi-1-ui) -2, 2—-OuMe TUJIIIPOIIaHOBYIO
KUCJIOTY ;
1-[ (4-{4-ammHO-2-[6-xJ0p—-1-(3,3,4,4,4-nedTadpTopbyTmj) - 1H-
MHIOa30JI-3-WJI] —5-MeTuJI-6-0KCOo—6, 7T-nurnaopo-SH-nuppoJsio [2, 3-
d]l mupuMuamH-5-un}-1H-1, 2, 3—-Tpuasoii—1-wmj) MeTn ]
LIUKJIOIPOIIaHKapOOHOBY KUCJIOTY ;
3-(4-{4-ammHOo-2-[6-xJI0P-1-(3,3,4, 4, 4-nternradpTopdbyTmi) - 1H-
MHOAa30J-3-WJ] —5-MeTujI-6-0KCcOo—-6, 7T-nurunpo—-5SH-nuppoJio [2, 3-
d] nupMUIOIVH-5-MJI} PeHUII) — 2, 2—-IVMe TUJINIPOIIaHOBYK KUCJIOTY ;
3-(4-{4-ammHo-2-[6-xJI0P—-1-(3, 3,4, 4, 4-nenradpTopbyTmi) -1H-
MHIOA30J-3-Wj] —5-MeTujI-6-0KCO—-6, 7T-nurunpo—-5SH-nmuppoJio [2, 3-
d] nMpMUIOIVH-5-MJI} PeHWJI) —2-MeTUJINIPOIIaHOBYK KUCJIOTY ;
2-{4-[4-ammHO-2- (1-OyTHin-6-xJjop-1H-mHOa304a-3-1JI) —-5-MeTnjiI-6—
OKCO—-6, 7T-ourmnpo-5S5H-nimppoJio [ 2, 3-d] tupuMmuamHa-5-uin] -1H-1, 2, 3-
TPMaz30JI-1-MJI} YKCYCHYKD KUCIJIOTY;
3-{4-[4d-ammHO-2- (1-ByTmi-6-xjop—-1H-MHOa30J-3-WJI) —5—-MeTnJI- 6—
OKCO—-6, 7T-ourmnpo-5S5H-nimppoJio [ 2, 3-d] tupuMmuamHa-5-uin] -1H-1, 2, 3-
TpUasoJi-1-MUJI}IPONaHOBYD KUCIOTY
3-{4-[4d-ammHO-2- (1-ByTmi-6-xjop—-1H-MHIa30J-3-WJI) - 5—-MeTnJI- 6—
OoKCo-6, 7T-murunpo-5SH-nuppoJio [ 2, 3-d] TMpUMUIOVH—-5-MJI] QeHuII} -2, 2—
OVIMe TUJIIIPOIIaHOBYK KUCJIOTY ;
3-{4-[4d-ammHO-2- (1-OyTmi-6-xjop—-1H-MHIa30J-3-WJI) —5—-MeTnJI- 6—

OKCO—-6, 7T-onurmnpo-5S5H-nmppoJio [ 2, 3-d] IupuMUIOINH-5—
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WI1] GeHWII } IPOTIaHOBYK KUCIIOTY ;
3-(3-{4d-ammHO-2- [6-xJI0p—1- (2-MeTOKCURTWUI) —1H-MHOa30J—-3-1JI] —

5-MeTmJI-6-0KCO—-6, /T-ourmunpo—-5SH-nuppoJio [ 2, 3-d] IMpUMUIOUH-5—

Wi} beHni) -2, 2—-OUMe TUJINIPOIIaHOBYI KUCIIOTY ;
3-(4-{4d-ammHO-2- [6-xJI0p—1- (2-MeTOKCURTWUI) —1H-MHOa30J1—-3-1JI] —

5-MeTmJI-6-0KCO—-6, /-ourmunpo—-5SH-nmppoJio [ 2, 3-d] IMpUMUIOUH-5—

WJI} QEeHWII) IPOIIaHOBYID KUCIIOTY ;
3-(4-{4d-ammHO-2-[6-xJ10p—1- (4, 4, d—-TpudTopbyTUil) —1H-MHOa30JI—

3-MJ] —-5-MeTuJI-6-0KCO—6, /-ourmunpo-SH-nmppoJio [ 2, 3-d] IMpUMUIOUH-5-

WII} GeHWII) IPOIIaHOBYID KUCIIOTY ;
3-(4-{4-ammHO-2- [6-xJ1I0p—-1- (4, 4, d—-TpudTopObyTUJI) —1H-MHOA30JI—

3-MJ1] —5-MeTUJI-6-0KCO—6, /-ourmunpo- SH-nmppoJio [ 2, 3-d] IupuMUOUH-5-

Wi} QeHUI) -2, 2-O/Me TUJINIPOIIaHOBYID KMUCJIOTY ;
3-{4-[4d-ammH0o-2- (6—-xJop—1-nteHTMI-1H-MHOa30JI—-3-1JI) —5—-MeTIJI—-

6-0xCco—-6, 7T-onurnunpo-5SH-nuppoJio [2, 3-d] nupuMmuouH-5-

1] QeHWJI } IPOIIAHOBYI KMCJIOTY ;
3-(4-{4d-amvmHO-2- [ 6-xJiI0p—1- (UMKJIOTEKCUIMETWII) — 1H-MHOa30J—- 3 -

ni] -5-MeTuyi-6-okco-6, 7T-ournnpo-5SH-nuppoJsio [ 2, 3—-d] nupuMuaomH-5-

W1} eHWII) IPpOIaHOBYID KUCIOTY ;
3-{4-[4d-ammHO-2- (6-xJI0p—-1-Tekcui-1H-MHOa30JI-3-1JI) —5—-MeTuJI—-

6-0KCO-6, /T-ourunpo-5SH-nuppoJio [2, 3—-d] nupuMUOUH-5-

W] GeHWII } IPpOIIaHOBYID KUCIOTY ;
3-(4-{4-ammHOo-2-[6-0TOP-1-(3,3,4, 4, 4-nenradpTopdbyTmi) —1H-

MHIOA30J-3-Wj] —5-MeTujI-6-0KCO—-6, 7T-nurunpo—-5SH-nmuppoJio [2, 3-

d] nupMUIOIVH-5-1JI} eHWMJI) IPOIIaHOBYK KUCJIOTY;
3-(4-{4d-ammHO-2- [6-xJI0p—-1- (2-bTOopOeH3MII) ~1H-MHOa30JI-3-1JI] —

5-MeTmJI-6-0KCO—-6, 7T-ourmunpo—-5SH-nuppoJio [ 2, 3-d] IUpUMUOUH-5—

WII} GeHWII) IPpOIaHOBYK KUCIOTY ;
3-(3-{4-ammHO-2- (6-xJ0p—-1- (2-dTOopOeH3MII) —~1H-MHOa30JI—-3-W1JI) —

5-MeTmJI-6-0KCO—-6, /T-ourunpo—-5S5H-nuppoJio [ 2, 3-d] IMpUMUIOUH-5—

WII} GeHWII) IPOIIaHOBYK KUCIOTY ;
4-(2-{4d-ammHO-2- (6-xJI0p—-1- (2-bTOopOeH3MII) ~1H-MHOa30JI-3-1JI) —

5-MeTmJI-6-0KCO—-6, /T-ourunpo—-5S5H-nmppoJio [ 2, 3-d] IMpUMUOUH-5—

Wi} TazoJi-4-mj) OYTaHOBYID KUCIIOTY;
3-(2-{4-ammHO-2- (6-xJI0p—-1- (2-dTOopOeH3MII) ~1H-MHOa30JI—-3—1JI) —

5-MeTmJI-6-0KCO—-6, /T-ourunpo—-5H-nmppoJio [ 2, 3-d] IMpUMUIOUH-5—
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MII}OKCa30J—-4-1JI) IPOIIaHOBYK KUCJIOTY;
2= (2-{4-ammHO-2- (6—-xJI0p—1- (2-pTOopPOeH3MI) ~1H-MHDa30J1—-3-1JI) —

5-MeTmJI-6-0KCO—-6, /T-ourmunpo—-5SH-nuppoJio [ 2, 3-d] IMpUMUIOUH-5—

MII}oKCcazoJ-4-1Jl) YKCYCHYID KUCIIOTY;
3-(4-{4d-ammHOo-2- [6-xJI0p—1- (4, 4—-nuMeTUIINneHTWII) — 1H-MHODa30J1—3—

W] —-5-MeTUJI—-6-0KCO—-6, 7T-ourunpo-5SH-nuppoJsio [ 2, 3—-d ] nupuMmuIOnH-5-

WJI} QEeHWII) IPOIIaHOBYID KUCIIOTY ;
3-(3-{4-ammHO-2-[1- (2-dpTOopPOeH3MI) ~1H-MHOa30JI—-3-WJI] —5—Me T~

6-0KCO-6, /T-ourunpo-5SH-nmppoJio [ 2, 3—d] nupuMmuOnH- 5-

WII} GeHWII) IPOIIaHOBYID KUCIIOTY ;
3-(2-{4-aMmHO-2-[1- (2-pTOopPOeH3mMI) ~1H-MHIOa30JI-3-WUJI] —5—MeT1JI—

6—-0KCO-6, /T-ourunpo-5SH-nuppoJio [2, 3-d] IMpUMUAONH-5-1JI } OKCa30JI—4 -

WJI) IPOIIaHOBYI KMCJIOTY
4-(2-{4d-amvmHOo-2-[1- (2-dTOopOeH3mI) ~1H-MHOa30J1-3-1JI] - 5—-MeTuJI—

6-0xCco—-6, 7T-ournuIpo-5SH-nuppoJio [2, 3—d] IupUMUONH-5-1JI } TMa30J1—-4 -

nJ1) Oy TaHOBYID KUCJIOTY;
3-(2-{4-avmHOo-2-[1- (2-dTOopOeH3mi) ~1H-MHOa30J1-3-WJI] - 5—-MeTuJ—

6-0KCO-6, 7T-nurunpo-5SH-nuppoJio [2, 3-d] IupuMUOMH-5-1JI} OKCa30JI—-4—

W) -2, 2-OUMe TUJINIPOIIaHOBYID KUCIIOTY ;
3-(4-[4-ammHOo-2-{6-xJ0p—-1-[ (3-dTopnUpUOMH-2-1JI) MeT1JI] —1H-

MHOAa30J-3-Wj} -5-MeTujI-6-0KCo—-6, 7T-nurunpo—-5SH-nuppoJio [2, 3—

d] nnpuMUIOVH-5-1JI] PeHMJI) IPOIIaHOBYK KUCJIOTY;
3-(4-[4d-ammHOo-2-{6-xJ0p—-1-[ (4, 4-OUDTOPLUUKIIOTEKCIUJI) METWJI] —

1H-mHmasoa-3-ui}-5-MeTuji—-6-0KCco-6, 7-ourunpo—-5SH-nuppoJso [2, 3-

d] nnpMUIOIVH-5-1JI] PeHMJI) IPOIIaHOBYK KUCJIOTY;
3-(4-{4d-ammHO-2-[1- (2-pTOopOeH3MI) —6—MeTMmJI- |H-MHOa30J1-3-1JI] —

5-MeTmJI-6-0KCO—-6, 7T-ourmunpo—-5SH-nuppoJio [ 2, 3-d] IUpUMUOUH-5—

WII} GeHWII) IPpOIaHOBYK KUCIOTY ;
3-(4-{4d-ammHO-2-[6-dTOp—-1- (2-bTOopOeH3MII) - 1H-MHOa30JI-3-1JI] —

5-MeTmJI-6-0KCO—-6, /T-ourunpo—-5S5H-nuppoJio [ 2, 3-d] IMpUMUIOUH-5—

WII} GeHWII) IPOIIaHOBYK KUCIOTY ;
3-(3-{4-ammHO-2-[6-pTOp—-1- (2-bTOopOeH3MII) ~1H-MHOAa30JI-3-1JI] —

5-MeTmJI-6-0KCO—-6, /T-ourunpo—-5S5H-nmppoJio [ 2, 3-d] IMpUMUOUH-5—

WII} GeHWII) IPOIIaHOBYK KUCIOTY ;
3-(2-{4-ammHO-2-[6-dTOp—-1- (2-dTOopOeH3MII) ~1H-MHOa30JI-3-1JI] —

5-MeTmJI-6-0KCOo—-6, /T-ourunpo—-5S5H-nuppoJio [ 2, 3-d] tupuMmuauH-5-mi}-1, 3-
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THMa30JI-4-1JI) -2, 2—-OVME TUJINIPOIIaHOBYK KUCJIOTY ;
3-(2-{4-ammHO-2-[6-pTOp—-1- (2-dbTOpOeH3MII) ~1H-MHOa30JI—-3-1JI] —

5-MeTmJI-6-0KCO—-6, /T-ourmunpo—-5SH-nuppoJio [ 2, 3-d] IMpUMUIOUH-5—

Wil}okcazon—-4-mi) -2, 2-IVMe TUJINIPOIIaHOBYK KUCJIOTY ;
3-(4-{4d-ammHO-2- [6-xJ1I0p—1- (2, 6—IudpTOpPOeH3MII) ~1H-MHOa30JI—-3—

W] —-5-MeTUJI—-6-0KCO—-6, 7T-ourunpo-5SH-nuppoJsio [ 2, 3—-d ] nupuMmuIOnH-5-

WJI} QEeHWII) IPOIIaHOBYID KUCIIOTY ;
3-(4-{4d-ammHO-2- [6-xJ10p—1- (4-dbTOopOeH3MII) ~1H-MHOa30JI—-3-1JI] —

5-MeTmJI-6-0KCO—-6, /-ourmunpo—-SH-nmppoJio [ 2, 3-d] IMpUMUIOUH-5-

WII} GeHWII) IPOIIaHOBYID KUCIIOTY ;
3-(4-{4d-aMmHO-2- [ 6—xJI0p—1— (3—-MeTMJIO6eH3MJI) — 1H-MHOa30J1—-3—-1UJI] —

5-MeTMJI-6-0KCO—-6, /-ourmunpo-SH-nmppoJio [ 2, 3-d] IMpUMUIOUH-5-

W} QEeHWII) IPOIIaHOBYID KMCJIOTY ;
3-(4-{4d-amvmHOo-2- [6-xJ0op—1- (4-MeTUIOeH3WI) —1H-MHOA30JI—-3-1JI] -

5-MeTUJI-6-0KCO—-6, 7T-nurnuapo-5SH-nuppoJio [2, 3—d] nupuMUOnH-5-

M1} QEHWJII) IPOIIAHOBYI KMCJIOTY ;
3-(4-{4d-amvmHO-2- [ 6-xJI0op—1- (2-MeTUJIOeH3WJ) ~1H-MHOa30J—-3-1JI] -

5-MeTmJI-6-0KCO—-6, /T-nurmunpo—-5SH-nmuppoJio [2, 3-d] IUpUMUOUH-5—

W1} eHWII) IPpOIaHOBYID KUCIOTY ;
3-(4-{4d-ammHO-2- [6-xJI0p—-1- (3-dTOopOeH3MJI) ~1H-MHOAa30JI-3-1JI] —

5-MeTmJI-6-0KCO—-6, /T-nurmunpo-5SH-nuppoJio [2, 3-d] IUpUMUOUH-5—

W} eHWII) IPpOIIaHOBYID KUCIOTY ;
3-(4-{2-[1- (amamaHTaH-1-MIMeTuJI) —6-xJop—-1H-MHOaz30J-3-1mj] —4-

aMMHO—5-MeTUJI- 6—-0KCO—-6, 7T-ourunpo-5SH-nuppoJsio [ 2, 3—-d] nupuMmuimnHa—-5-

W} beHnII) MPOIaHOBYK KUCJIOTY;
3-(4-{4d-ammHO-2-[b-dpTop-1- (2-dbTOopOeH3MI) ~1H-MHOA30JI-3-1JI] —

5-MeTmJI-6-0KCO—-6, 7T-ourmunpo—-5SH-nuppoJio [ 2, 3-d] IUpUMUOUH-5—

WII} GeHWII) IPpOIaHOBYK KUCIOTY ;
3-(2-{4-ammHO-2- [b5-dTop-1- (2-dbTOopOeH3MII) ~1H-MHOAa30JI-3-W1JI] —

5-MeTmJI-6-0KCO—-6, /T-ourunpo—-5S5H-nuppoJio [ 2, 3-d] IMpUMUIOUH-5—

Wi} okcazon—-4-mi) -2, 2-OVMe TUJINIPOIIaHOBYK KUCJIOTY ;
3-(4-{4d-ammHO-2- [b—-xJop—-1- (2-dTOopOeH3MII) ~1H-MHOa30JI-3-1JI] —

5-MeTmJI-6-0KCO—-6, /T-ourunpo—-5S5H-nmppoJio [ 2, 3-d] IMpUMUOUH-5—

WII} GeHWII) IPOIIaHOBYK KUCIOTY ;
3-(2-{4-ammHO-2- [b—-xJop—-1- (2-dTOopOeH3MII) ~1H-MHOa30JI-3-1JI] —

5-MeTmJI-6-0KCO—-6, /T-ourunpo—-5H-nmppoJio [ 2, 3-d] IMpUMUIOUH-5—



320

Wi} okcazon—-4-mi) -2, 2-OVMe TUJINIPOIIaHOBYK KUCJIOTY ;
3-(2-{4-ammHO-2-[1- (2, 3—nudpTop-4-MeTnyI6eH3MI) —6—MeTHJI—- 1H-
nupasoJio [ 3, 4-b] mupuanH—-3-MJI] - 5—-MeTuJI-6—-0KCOo—-6, /T—-nurunpo-5SH-
nuppoJio [2, 3—-d] nMpUMUOMH-5-1J1 } TMa30J1—-4-1J1) =2, 2—OVUME TUJIIIPOIIaHOBYIO
KUCJIOTY ;
3-(4-{4d-ammHO-2-[1- (2-dpTOpPOeH3MI) ~1H-MHOa30JI—-3-WJI] — 5—MeT1JI—
6—-0KCO-6, /T-ourunpo-5SH-nuppoJio [ 2, 3—d] nnpuMuOnuH—-5-
WJI} GeHWII) IPOIIaHOBYI KUCIIOTY ;
3-(2-{4-ammHO-5-MeTUII-6-0KCO-2-[1-(3,3,4,4,4-
neHradpTopdbyTmi) —1H-ntupasogio [ 3, 4-b] nupunmuua-3-mi] -6, /T-ourunpo-5SH-
nuppoJio [2, 3-d] nupuMmunouua—-5-mi} -1, 3—tuasojg—4-wuji) -2, 2-
OVIMEe TUJIIIPOIIaHOBYID KUCJIOTY ;
(2-{4-ammuOo-5-MeTUII-6-0KCO-2-[1-(3,3,4,4,4-1eHTadTOPOYTIUII) —
l1H-ntupasojo [ 3, 4-b]lnupnonu-3-ui] -6, 7-ourunpo-5S5H-nimppoJio [2, 3—
d]l mupuMuIMH-5-mn} -1, 3-Tuas0j-4-1Jl) YyKCYCHY KUCJIOTY;
3-(2-{4-ammHO-5-MeTMJI-6-0KCO-2-[1-(3,3,4,4,4-
neHTadTopOyTMI) —1H-ntupaszoto [3, 4-b]nupunnuua—-3-mj] -6, 7-ourmuopo-5H-
nvppoJio [2, 3-d] nupuvmuouH-5-mi} -1, 3-Trua30J-4-mj) —3-MeTUJIOY TaHOBYIO
KUCJIOTY ;
2-(2-{-4-amMmHO-5-MeTUII-6-0KCO-2-[1-(3,3,4,4,4-
neHradpTopdyTmi) —1H-ntnpaszogo [ 3, 4-b] nupuomuu-3-mj] -6, 7T-ourunpo-5S5H-
nuppoJio [2, 3-d] nupuMuanH-5-mi}-1, 3-tnazoj-4-
WJI) UMKJIOTIPONIaHKapOOHOBYK KUCJIOTY;
1-[(2-{4-aMmHO-5-MeTHUJI-6-0KCO-2-[1-(3,3,4,4,4-
neHradTopdbyTmi) —1H-ntnpaszogo [ 3, 4-b] nupunmuu-3-mj] -6, 7T-ourunpo-5S5H-
nuppoJio [2, 3-d] nupuMuanH-5-mi}-1, 3—-tnazoj-4-
WJI) ME TWUJI ] IMKJIOTIPOIaHKapOOHOBYK KUCJIOTY ;
3-(2-{4-aMmHO-5-MeTUII-6-0KCO-2-[1-(3,3,4,4,4-
neHradTopdbyTmi) —1H-ntnpasogo [ 3, 4-b] nupunmuu-3-mi] -6, 7T-ourunpo-5S5H-
nuppoJio [2, 3-d] nupuMuanH-5-1j} -1, 3—-THaz30Ji—-4-1JI) IPpOIaHOBYI
KUCJIOTY ;
(2-{4-ammuuOo-5-MeTMI-6-0KCO-2-[1-(3,3,4,4,4-nteHTadTOPOYTUII) —
1H-mimpaszoiio [ 3, 4-b ]l mnpnomnua-3-ui] -6, 7-ourunpo-5SH-nuppojio [2, 3-
d] nnpMuIIvH-5-mi}-4-MeTrii—1, 3-THas30JI-5-1JI) YKCYCHYK KUCJIOTY;
3-(2-{4-ammHO-2-[5-dTOop-1-(3,3,4,4, 4-nenradpTopbyTmi) —1H-

nupasoJio [ 3, 4-b] mupuanH—-3-MJI] —5-MeTuJI-6—-0KCco—-6, /T—-nurunpo-5SH-
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nuppoJio [2, 3-d] nupuMmunomuHa-5-mi} -1, 3—-tuazon—4-wmia) -2, 2-
OVIMe TUJIIIPOIIaHOBYK KUCJIOTY ;
3-(2-{4-ammHO-2-[5-dTop—-1- (3, 3, 3—TpudTopnponmi) —-1H-
nupasoJio [ 3, 4-b]l mupuanH—-3-1JI] —5-MeTuJI-6—-0KCo—-6, /T—-nurunpo—-5SH-
nuppoJio [ 2, 3-d] nupuMmunomuua-5-mi} -1, 3—-tuazon—4-wui) -2, 2-
OVIMEe TUJIIIPOIIaHOBYK KUCJIOTY ;
3-{2-[4d-ammHO-2- (1-OyTmi-1H-nmpaszoJio [ 3, 4-b] nupnuamH—-3-1JI) —5-
MeTUJI-6—-0KCO—0, /T-ourunpo-5SH-nupposio [2, 3-d] nupmuvmunouH—-5-mj] -1, 3-
TMa30JI-4-1Jl} -2, 2—-OUME TUJITIPOIIaHOBYK KUCJIOTY ;
3-(2-{4-aMmHO-5-MeTUJI-6-0KCcO-2-[1- (4,4, 4-TpudTopdbyTmi) —1H-
nvpasoJio [ 3, 4-bloupnomuu-3-ui] -6, 7-ournngpo-SH-nupposio [2, 3-
d] nnpnMuovH-5-ui} -1, 3-Truazoji—4-ui) -2, 2—OUMe TUJIIIPOIIaHOBYIO
KUCJIOTY ;
3-(2-{4-ammHO-5-MeTUJI-6-0KCO-2-[1- (4,4, 4-TpudTopdyTHi) —1H-
nupasoJio [ 3, 4-b ]l nupunomu-3-mi] -6, 7T-gurnopo-5SH-nuppotio [2, 3-
d]l mupuMnuIMH-5-mn} -1, 3-Tuas0Ji-4-1JI) IPOIlaHOBYK KMUCJIOTY ;
3-(2-{4-amvmHOo-2-[6-xJ0op—1- (4,4, 4-TpudTopbyTIj) - 1H-
nupasoJio [ 3, 4-b ]l oupuaomuua-3-ui] —5-MeTuji-6-oKco—-6, 7-ourungpo-5H-
nuppoJio [2, 3-d] nupuMuomuH-5-mi} -1, 3-tuazoja—-4-wujia) -2, 2-
OVIMe TUJINIPOIIaHOBYI KUCJIOTY ;
3-(2-{4-ammHO0-2-[1- (2-pTOpPOeH3MI) - 1H-tnpaz3oJo[3, 4-
bl oupmonua-3-mi] -5-MeTuJI-6-0KCO-6, 7T-aurnnpo—-5SH-nuppoJjo [2, 3-
d] nupuMuIvH-5-mi} -1, 3-Tnazoja-4-ui) -2, 2—OuMe TUJIIIPOIaHOBYIO
KUCJIOTY ;
3-(2-{4-ammHO-2- [5-pTop-1- (2-dTOopOeHs3MI) ~1H-upaszoyio [ 3, 4-
bloupmouua-3-mi] -5-MeTuJI-6-0KCO-6, 7T-aurnnpo-5SH-nuppoJjo [2, 3-
d] nnpMuovH-5-mi} -1, 3-Tnazon—-4-ui) -2, 2—OUMe TUJIIIPOIIaHOBYIO
KUCJIOTY ;
3-(2-{4-ammHO-2-[6-xJI0P—-1- (3, 3,4, 4, 4-ne”HradpTopbyTmi) - 1H-
MHIOAa30J-3-Wjl] —5-MeTuJI-6—-0KCO—-6, 7T-nurunpo—-5SH-nmppoJio [ 2, 3-
d] nnpMuovH-5-mi} -1, 3-Trnazon—-4-ui) -2, 2—OUMEe TUJIIIPOIIaHOBYIO
KUCJIOTY ;
3-(2-{4-ammHO-2-[6-xJ10P—-1- (3, 3,4, 4, 4-nne”HradpTopbyTmi) - 1H-
MHIOAa30JI—-3-Wj] —5-MeTuJI-6—-0KCO—-6, 7T-nurunpo—-5SH-nmppoJio [ 2, 3-
d]l mupuMUIMH-5-1my} -1, 3-Tuazoj-4-mj) 0eH30MHYID KUCJIOTY;

4-(2-{4d-ammHO-2-[6-xJ1I0Pp—-1- (3,3, 4,4, 4—-ne”HradpTopbyTmi) —1H-
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MHIOAa30JI—-3-W] —5-MeTuJI-6—-0KCO—-6, /T-nurunpo—5SH-nuppoJio [ 2, 3-
d] mupuMUIMH-5-1} -5-MeTun-1, 3-Trnasz3oj—4-mj) 6eH30MHYID KUCIJIOTY;
3-(2-{4d-ammHO-2- [6-xJI0p—1- (2-dTOopOeH3MII) ~1H-MHOa30JI-3-1JI] —
5-MeTmJI-6-0KCO—-6, /T-ourunpo—-5SH-nuppoJio [ 2, 3-d] ntupuMmonua-5-mi}-1, 3-
THa30JI-4-1Jl) =2, 2—-OVME TUJITIPOIIaHOBYK KUCJIOTY ;
3-(2-{4-aMmHO-5-1uuKIJOoNpOIMI-2- [ 5—-bTop—-1- (4,4, 4-
TpudTopOyTHUII) —1H-nupaszoJio [ 3, 4-b] nMpuamMH—-3-1Jjl] —6—-0KCO—6, /-
ourunpo-5SH-nmppoJio [ 2, 3—d] IMpUMUIOVH-5-WJI} TMa30J1—4-uj1) -2, 2-—
OVIMEe TUJIIIPOIIaHOBYI KUCJIOTY ;
3-(2-{4-aMmmHO-5-MeTUII-6-0KCO-2-[1-(3,3,4,4,4-
neHradpTopdbyrmi) —1H-ntupasotio [ 3, 4-b ] nupunmuua-3-mi] -6, /-ourunpo-5SH-
nuppoJio [2, 3-d] nupuvmuaonHa-5-mi} -1, 3-rnaz3o-4-mj) ~-N-TUIPpOKCU-2, 2—
OVIMe TUJINIPpOlaHaMUL ;
[5-{4-ammHO-2-[6-xJ0p—-1-(3,3,4,4,4-nedTadpTopbyTnj) - 1H-
MHIOAa30J-3-WJI] —5-MeTuJI-6-0KCOo—6, 7T-nurnaopo-SH-nuppoJsio [2, 3-
d]l mupuMnuIMH-5-un}-2-okco-1, 3, 4-okcanua3oi—-3 (2H) —mJ] yKCyCHYIO
KUCJIOTY ;
2-[5-{4-ammHo-2-[6-xJop-1-(3,3,4,4,4-nneHradpTopdyTmi) —-1H-
MHOAa30J-3-uJ] —-5-MeTujI-6-0KCco—-6, 7T-ourunpo—-5SH-nuppoJio [2, 3—
d] nupuMnuouH-5-mj}-2-okco-1, 3, 4-okcanmuas3oJ—3 (2H) —mj] -2-
METHUJIINIPOIIAHOBYK KUCJIOTY ;
(3-(4-{4-ammHO-2-[1- (2-pTOpPOeH3MI) - 1H-ntnpaz3oJo[3, 4-
bl oupmonua-3-mi] -5-MeTuJI-6-0KC0O—-6, 7T-aurnnpo-5SH-nuppoJjo [2, 3-
d] nnpMUIOVH-5-1JI} eHMJI) IPOIIaHOMJI ) TJIMIIVH ;
2-(3-(4-{4-avmHO0-2-[1- (2-0TOopOeHzMI) - 1H-ntupazsojo [ 3, 4-
bloupmouua-3-mi] -5-MeTuJI-6-0KCO-6, 7T-aurnnpo-5SH-nuppoJjo [2, 3-
d] nnpMMIOIVH-5-MJI} QeHWJI) MTPpollaHaM/IO ) —2—-MeTUJINIPOIIaHOBYK KUCJIOTY ;
(3-(4-{4d-ammHO-2-[1- (2-pTOopPOeH3MI) - 1H-ntnpaz3oJo[3, 4-
blouprouua-3-mi] -5-MeTujI-6-0KCO—-6, 7T-ournnpo-5SH-nuppoJso [2, 3-
d] IUpUMUIOMH-5-1J1 } DeHWII) IpOollaHowml) —D—aJjlaHuH ;
(3-(4-{4d-ammHO-2-[1- (2-pTOpOeH3MI) - 1H-tnpa3ojo[3, 4-
blnouprouua-3-mi] -5-MeTuJI-6-0KCO—6, /T-ournnpo-5SH-nuppojo [2, 3-
d] IUupUMUIOMH-5-1J1 } DeHWJII) IpOollaHowml) —L—aJjlaHuH ;
(2R)-2-(3-(4-{4-ammbu0o-2-[1- (2-dTOopOeHn3mI) ~1H-mupaszoJyio [ 3, 4-
blouprouua-3-mi] -5-MeTuJI-6-0KCO—6, 7T-ournnpo—-5SH-nuppojo [2, 3-

d] nnprMmUIVH-5-1JI1} QeHWIJI) MpolaHaM1Io ) OYTaHOBYK KUCJIIOTY ;
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(28)-2-(3-(4-{4-amub0o-2-[1- (2-dTOopOeH3MI) ~1H-nupaszoJyo [ 3, 4-
bloupronua-3-mi] -5-MeTuJI-6—-0KCO—6, /T-ournnpo—-5SH-nupposo [2, 3-

d] nnprMUIVH-5-1JI1} QeHWJI) MpollaHaM1Io ) OYTaHOBYK KUCJIIOTY ;

(3-(4-{4d-ammHO-2-[1- (2-pTOpPOeH3MI) ~1H-tnpa3oJo[3, 4-
bloupronua-3-mi] -5-MeTuJI-6-0KCO—6, /T-ournnpo—-5SH-nuppojo [2, 3-

d] IupUMUIOMH-5-1J1 } QeHWJIT) IpOollaHowml) —D—cepuH ;

(3-(4-{4d-ammHO-2-[1- (2-pTOpPOeH3MI) ~1H-ntnpa3oJo [3, 4-
blonpronua-3-mi] -5-MeTuJI-6-0KCO—-6, /T-ournnpo-5SH-nupposo [2, 3-

d] IUpUMUIOMH-5-1JI } QeHWJIT) IPOIIaHoOWMII) —D-TpeOoHUH ;

N-( (2ZH-TeTpaszsos—-5-wmi)MeTui) -3—- (4-{4d-aMmmHO-2—-[1- (2-
bropbeHsui) —1H-ntiupasoio [ 3, 4-b ] nupnuinH-3-uji] —5-MeTUJI-6-0KC0O—6, /-
ourmopo-5S5H-nimppoJio [ 2, 3—-d ] IupuMrUIOVH-5-1J1 } eHWII) IpollaHaMunL, ;

3-(4-{4-amMmHO-5-MeTMJI-6-0KCO-2-[1-(3,3,4,4,4-
neHTadpTopbyTnil) —1H-nupaszoJo [ 3, 4-b]nupuonuu-3-mui] -6, 7-ourmuapo-5H-
nuppoJio [ 2, 3—d] nupuMunouHa-5-mi}t -2H-1, 2, 3-TpMras0oJi—2-1JI) IPOIIaHOBYIO
KUCJIOTY ;

3-(4d-{4d-avmHO-2-[6-xJIop—1- (2-dTOopBeH3MI) ~S—Tuagpokcu—1H-
MHOAa30J-3-uJ] —-5-MeTujI-6-0KCco—-6, 7T-ourunpo—-SH-nuppoJio [2, 3—
d] nupuMUIOVH-5-1JI} eHMJI) IPOIIaHOBYK KMUCJIOTY;

3-{4-[4d-ammH0-2- (1-ByTmi-6-MeTuJI-1H-nupasz0Jio [ 3, 4-b] nupnuImH-
3-mJ1) —5-MeTuJI-6-0KCo—6, 7T-nurmunpo—-5SH-nmppoJio [ 2, 3-d] IMpUMUOUH-5—
W] GeHWII } IPpOIIaHOBYID KUCIOTY ;

d-avmHO-2- [ 6-xJI0p—1- (2-dTopBeH3my) ~1H-MHnasoja—-3-uj] —5-
MeTuII-5-{4-[2- (2H-TeTpazon-5-mi) stui] beHnn} -5, 7-ourmuopo—- 6H-
nvppoJio [ 2, 3-d] nupuMmuouH—- 6—0H ;

4-(4-{4d-ammHO-2-[1- (2-dTOopOeH3mi) - 1H-nnpaz3oJo[3, 4-
bloupmouua-3-mi] -5-MeTuJI-6-0KCO-6, 7T-ournnpo-5SH-nuppoJso [2, 3-

d] nnpMUIVH-5-1JI1} eHMII) OYTaHOBYI KUCIOTY ;

(d-{4-ammbuo-2-[1- (2-dTopBeH3my) - 1H-nupaszoJio [ 3, 4-b] nupnamH-
3-mJ] —-5-MeTuJI-6-0KCO—6, 7T-ourmunpo—- S5H-nmppoJio [ 2, 3-d] IMpUMUOUH-5—
W1} QeHNIT) YKCYCHYID KUCJIOTY

4-(4-{4d-ammHO-2- [6-xJI0p—1- (2-dTOopOeH3MII) ~1H-MHOa30JI-3-1JI] —
5-MeTmJI-6-0KCO—-6, /T-ourunpo—-5S5H-nmppoJio [ 2, 3-d] IMpUMUOUH-5—

M} deHmII) 6YyTaHOBYID KMCJIOTY;
4- (4-{4-aMmHO-5-MeTUII-6-0KCO-2-[1-(3,3,4,4,4-

HNeHTadpTOopOyTUI) —1H-ntvpaszoio [ 3, 4-b]lnupunmuu—-3-wmi) -6, 7-ourmnopo-5H-
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nuppoJio [2, 3-d] nupuMUOVH-5-1J1} peHnJI) Oy TaHOBYK KUCIIOTY ;

2= (4d-{4d-ammHOo-2- [6-xJ0p—1- (2-pTOopOeH3MI) ~1H-MHDa30J1~-3-1JI] —
5-MeTmJI-6-0KCO—-6, /T-ourmunpo—-5SH-nuppoJio [ 2, 3-d] IMpUMUIOUH-5—

W1} QeHNIT) YKCYCHYID KUCJIOTY
2-(4-{4-ammHO-5-MeTMJI-6-0KCO—-2-[1-(3,3,4,4,4-

neHradpTopdbyTmi) —1H-ntmpasogio [ 3, 4-b] nupunmuua-3-mi] -6, 7T-ourunpo-5S5H-

nuppoJio [2, 3—-d] mupuMUOMH-5-1J1} DeHWJI) YKCYCHYK KUCJIOTY ;
3-(6-{4-ammHO-2-[6-xJ1I0Pp—-1-(3, 3,4, 4, 4-nenTadpTopbyTmi) - 1H-

MHIOAa30J-3-WJl] —5-MeTuJI-6—-0KCO—-6, /-nurunpo—-5SH-nuppoJio [ 2, 3-

d] nnprMUIOVH- 5—WJI } TUPUOUH-3—WJI) [IPOIIaHOBYK KUCJIIOTY ;
3-(4-{4-ammHO-2-[6-x)J1I0P—-1- (3, 3,4, 4, 4-nervTadpTopbyTIi) —1H-

MHOAa30JI-3-WUJl] —5-MeTuJI-6—-0KCO—-6, /T-ourunpo—-5SH-nuppoJio [ 2, 3-

d] IUpUMUIMH-5-1JI} —2-UMaHOQEHWII) IPOIIaHOBYI KMUCJIOTY ;
3-(4-{4d-amvmHOo-2-[6-xJ0Pp—-1-(3,3,4,4,4-ne"HTadpTopbyTmj) - 1H-

MHIOAa30J-3-WJI] —5-MeTuJI-6-0KCOo—6, 7T-nurnaopo-SH-nuppoJsio [2, 3-

d] IUPpUMUIMH-5-UJI} —2-Me TUJIQEHWII) IPOIIaHOBYK KMUCJIOTY; WA
3-(4-{4d-ammHOo-2-[6-xJ0p—-1-(3,3,4,4,4-nedTadpTopbyTIj) —1H-

MHOAa30J-3-uJ] —-5-MeTujI-6-0KCco—-6, 7T-ourunpo—-SH-nuppoJio [2, 3—

d] nMpMUIVH-5-UJI} - 2-TUIPOKCUDEHWII) IPOIIaHOBYK KMUCJIOTY .

18. OdapmMalLleBTHMUEeCKasd KOMIIO3MLMSA, COOepXallad COeIMHEHME IIO
JodoMy  OIODHOMY M3 III. c 1 mo 17 wmiam ero dpapMaleBTUUECKHU
IpMeMIIeMyld COJIb M bapMalleBTHUUECKM [IPUEeMIIEeME HOCUTEJb .

19. dapMalleBTUUECKAa A KOMIIO 3ULIM A 10 . 18, KoTOpad
OOIIOJIHUTEJIEHO COLEPXUT OHO VI HECKOJIBKO OOIIOJIHUT €JIb HEIX
AKTUBHEIX CpPeICTB, KOTOPHE BHOMpPALT U3 UHIUOUTOPA aHTMOTEH3WH-—
IpeBpallapmero ¢epMeHTa, aHTal'OHUCTa pellelTopa aHI'MOoTeH3MHa 11,
MHTUOUTOPa HeWTpallbHOM DSHOOMNENTHIAa3H, aHTarlOHMCTa aJlbIOoCTepOoHa,
MHIMOMTOPpa pPeHMHa, aHTal'OHMCTa pelenTopa 5SHIOOTEeJIMHa, WHIUOUTOopa
aJIbOOCTEPOHCUHTA SH, MHTUOMUTOPAa bocpommscTepase-5,
COCyInopacumpAnme o cpencrTea, BJokaTopa KaJlbLUMEBEX KaHaJIoE,

akKTHMBaTopa KaJIMeBEIX KaHaJIOB, InypeTrkKa, CHMITIaTOJIMTHURa, B—
agpeHepI'MYeCKOTI'O GHOKMpymmePO JIERapCTBEHHOTI'O CpelncTBa, o—
agpeHepI'MYeCKOTI'O GHOKMpymmePO JIERapCTBEHHET O CpencTBa,
LIeHTPaJIbEHOT'O O—aIlpeHepI'MYyeCKOI'O ar'OHMCTa, HepM@equeCKOPO

cocyIopacumMpAarnmeIro cpencTBa, cpencTBa, CHMXampmero JIMIIMIOE, I
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CpelCTBa, WM3MeHAKNeI'o MeTaboJiM3M.
20. Criocot aKTUBaLUN pPacTBOPUMOM I'yaHWJIa TUUKJIIa 3H,
BKJIOUAKINY BBeOeHMe COeIMHeHMSa IO JIOoOMy OOHOMYy M3 . ¢ 1 mo 17

mJjim ero @apMaHeBTquCKM HpMeMﬂeMOﬁ COJIM B 9@®QKTMBHOM OJIA 2TOTI'O

KOJIMYEeCTBe.

21. Criocot JleueHusa COCTOSAHUSA, BHOPAaHHOTO ns
CepIeyYHOCOCYOMCTOIO 3aboJieBaHu, HapyleHnsa SHOOTEeNMAaJILHON
byHrUMM, HapylleHUs OMaCTOJINUECKON byHkLIMM, aTepPOCKIIepoO3a,

TUIIEPTEH3UN, cepIeuHOM HeOOCTaTOUHOCTH, JIETOUHOM  TUIIEPTEH3UU
(T pyIIIIEL I, I1, I1T, IV no WHO), CTeHOoKapIouu, TpoMBO3a,

pecTeHo3a, MHOapKTa MMOKapIa, MHCYJbTa, CepIeYHOM IeKOMIeHCAalWM,

dnbposza, JIETOUHOM THUIIEPTOHMM, HapylleHMS BPeKTUJILHOM QyHKUUM,
ACTMHL, OCTPOTO PecnupaTopPHOTO OVCTpPecc CUHOpPOMA (ARDS),
XPOHUUECKOM [IOUEeUHOM HeJooCcTaTOUHOCTH, KMCTO3HOTO dunbposa,
CeplOBUIOHOKIIETOUHOM aHeMUu, CKJIepOIepMUM, CUHOpPOMAa Penuo,

mmnabeTa, IMab®eTUUeCKOM PeTMHOIATHM, LUMppo3a IIedeHM, XPOHUUECKOTO
OOCTPYKTMBHOT'O 3abojieBaHua Jerkux (COPD), oOCTpOr'O I[IOBPEeXIeHUI
Jerkux, o¢mubposa JIETKMX WIM MHTEePCTULUMAJIBHOTO 3abojieBaHUA JIeTKUX,
KOTOPHEM BKJOUAET BBeIeHMe TepaleBTHUUeckr 20OeKTHMBHOTO KOJIMUUeCTBa
coeIMHeHMsa o JwodboMy OIHOMY M3 III. c 1 mo 17 wim ero
bapMalleBTHUUECKM NPMEMIIEMOM COJIM HyXIalmeMycsa B 2TOM IalMeHTY.

22. Cnoco® JeueHMUA JIeTOUHOM TIUIEPTEeH3UM, KOTOPHM BKJIKOUAET
BBelleHMe TepalleBTUUYeCKM 50PeKTMBHOTO KOJIMUeCcTBa COeIMHEHUMSA IO
JodoMy  OIODHOMY W3 III. c 1 mo 17 wmiam ero dapMaleBTUUECKHU

HpMeMﬂeMOﬁ COJIM HyXIapmeMyCcAd B STOM IIallMEHTY .

23. Crnoco® JledyeHMs  CepOeuHOM HeOdOoCTaTOUHOCTH, KOTOPHM
BRJIOUAET BBeleHUe TepalleBTUUECKHU 50beXTUBHOTO KOJIMUeCTBA
coegMHeHMsa o JpodboMy  OIHOMY M3  III. c 1 mo 17 wim eTo

bapMalleBTUUECKM IIPMEeMIIeMOM COJIM HyXIalleMyCcs B 2TOM HalMeHTy.

24 . CoemMHeHMe 10 JoOOOMYy OODHOMY M3 Ion. ¢ 1 mo 17 miamM ero
bapMalleBTUUECKM IIpMeMeMas COJIb IJIS MCIOJIL30BaHMA B Tepaluu.

25. TlpMMeHeHVe COeIVMHeHMH II0 JiOOMy OIOHOMYy M3 . ¢ 1 mo 17
WIn ero bapMalleBTHUUECKHU npuemiIeMon coJm oJisa IIOJIYUeHM S
JIEKapCTBEHHOTO CpelcTBa, KOTOpoe MOXHO MCIOJbL30BATL NOJIA JIeUeHUS
COCTOSHUSA, BHOPAaHHOTO us CepmeyHoCOCYIMUCTOTO 3aboJyieBaHmUAg,

HapylleHnA SHIOTeJINAaJILEHOM ®YHKHMM, HapylmeHNnA OMAaCTOJIMUEeCKOM
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OYHKILNM, aTepocKjeposa, IUIePTeH3VM, CepIedyHOM HedOoCTaTOWHOCTH,
JleTouHOM TUIIEPTEH3UNU (Tpymmne I, 171, 1171, v 10 WHO) ,
CTeHOKapouyu, TpoMbo3a, pPecTeHoO3a, MHOapKTa MHMOoKapla, WHCYIIbLTA,
cepIeuyHOM @OeKoMIeHcaluu, ¢(udpo3a, JEeTOUHOM TIUIEPTOHUM, HapyleHUS
SPEeKTUIILHOM  OYHKILNUM, aCTMEL, OCTPOTO pPecHMpaTOpHOI'O OUCTPecCcC
CHUHIPpOMa (ARDS), XPOHNUECKOM IIOUeuHOM HemooCTaTOUHOCTH,
KMCTO3HOTO (¢ubpos3a, CEeproOBUIHOKJIETOUHOM aHeMuHu, CKRJIepoIepMm1H,
CUHIpOMa PelHo, nmnaberTa, nradeTyecKoM pPeTHHOIIATHUM, umpposa
[I€UEHM, XPOHUUECKOTO OOCTPYKTUBHOTO 3abojieBaHusa Jerkux (COPD),
OCTPOTO IOBPEeXOeHMd JIeTKUX, O(ubposa JIeTKUX WM MHTEePpCTULMAJILBHOTO
3ab0JIeBaHUAa JIeTKUX.

[lo DOBepeHHOCTH
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