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HHI'YUBUTOPHI KRAS G12C
OBJIACTb TEXHUKH

[0001] JanHoe n300peTeHne OTHOCUTCS K COeAMHEeHUsIM, koTopbie MHruOupyroT KRas G12C. B
YaCTHOCTH, TAHHOE N300PETEHHE OTHOCUTCS K COSUHEHHSM, KOTOPbIE HEOOPATHMO HHTUOUPYIOT
aktuBHOCTb KRas G12C, k ¢apmaLieBTHYECKHUM KOMITO3HUIIUSIM, COJEPKAIlUM COSIUHEHUs, U

criocobaM UX MPUMEHEHVS.
YPOBEHb TEXHUKH

[0002] I'omousor BUPYCHOTO OHKOTeHa KpbIcuHOM capkoMbl Kupcrena 2 («KRasy) mpencrasisier
coboit Hebonbyto ['TPa3y u BxomuT B cemeiicTBo oHkoreHoB Ras. KRas ciayxur kak
MOJIEKYJIIPHBIN MEePEKII0YATENb, IUKIMYECKU TePEKTI0YA0uiics Mexay HeakTiuBHbIM (I J1D-
cBsI3aHHBIM) U aKTUBHBIM (I T®-CBsI3aHHBIM) COCTOSIHUSIMU /IS IEPENaYl BOCXOASIINX
KJIETOYHBIX CUTHAJIOB, TOJYYEHHBIX OT MHOKECTBA TUPO3MHKHIHA3, K HUXKECTOSIIUM 3 dexTopam,
YTOOBI PErYJIMPOBATH LIMPOKHUI CIIEKTP MPOLIECCOB, BKIIFOYAs MPOJU(EPALIUIO KIETOK (Hanmpumep,

cM. Alamgeer u np., (2013) Current Opin Pharmcol. 13: 394-401).

[0003] Pomnb aktuBupoBanHOoro KRas B 3510ka4eCcTBEHHOM OMyXO0JH Haboanacy Ooee TpUALaTH
Jet Hasaxd (Hampumep, cM. Santos et al., (1984) Science 223: 661-664). AGeppaHTHas SKCIPECCHS
KRas cocrasnser 1o 20% Bcex OHKOJIOIMYECKUX U OHKOreHHbIX MyTanuii KRas, kotopeie
cTadum3upyroT cBszbiBanue [ T u npusoasT k koHCTUTYTHBHOU akTuBauuu KRas, u nepenaua
CHTHAJIOB 10 HUCXOISIIEMY CUTHAJIBHOMY ITyTH ObLIa 3apeructpuponana B 25-30%
aJICHOKapLMHOM JieTkux. (Hanmpumep, cM. Samatar and Poulikakos (2014) Nat Rev Drug Disc 13
(12): 928-942 doi: 10.1038/nrd428). OnuHOYHBIE HYKJICOTUIHBIE 3aMEHBI, KOTOPBIE MPUBOIST K
MUCCEHC-MYTalUUsAM B KOJOHaxX 12 u 13 nepBu4HON aMUHOKUCIOTHON nocaenosarenbHoctu KRas
cocTaBJsA0T 0koJ0 40% stux myrtauuii KRas, npaliBepos npu aaeHOKapLMHOME JIETKOTO, IPU
sToM TparcBepcus G12C sBisiercst Haubosee pacnpOCTPAaHEHHOH aKTHBUPYIOINEH MyTalue
(manmpumep, cM. Dogan et al., (2012) Clin Cancer Res. 18 (22): 6169-6177, onybnukoBaHO B ceTu
26 centsa0pst 2012 r.. doi: 10.1158/1078-0432.CCR-11-3265).

[0004] Xopomo n3BectHas ponb KRAS B 3m0kadecTBEHHBIX 00pa30BaHUAX U OOHAPYIKEHHE 3THUX
yacTeix MyTauuii B KRas npu paznuussix Tunax omnyxonen caenanu KRas upesseruaiino

HpHBJ’IGK&TGJ’IbHOﬁ MHUIICHBIO IJIA (I)apMaL[eBTH‘{eCKOfI MNPOMBIINIJICHHOCTU IJIA JICUCHUS paKa.



HecmoTpst Ha TpUALATHIIETHIO KPYITHOMACIITAOHYIO UCCIIEAOBATENBCKYIO paboTy mo paspaboTke
uHrudutopos KRas s nedenus paka, Hu ogus uHruourop KRas He mporeMoHCTpHpoBa
IOCTaTOYHOMN 0e30macHOCTH W/WiH 3G EKTUBHOCTU AJIs MTONyYeHUsT ONOOpEHHS PEryIUPYIOINX

opraHos (Hanpumep, cM. McCormick (2015) Clin Cancer Res. 21 (8): 1797 -1801).

[0005] HecMoTpst Ha MHOTOYHCIIEHHBbIE HEYAauHble TIONBITKY HaneanBaHus Ha KRas, coenunenus,
KOTOpble HHrHONpyoT akTuBHOCTH KRas, Bee ele kpaiiHe jkenaTenbHbl U HAXOAATCS MO
U3yUYeHHUEM, BKJIFOUAs T€, KOTOpbIe pa3pyuatoT 3¢ (eKTopsl, Takue Kak (akTopsl 0OOMeHa
T'yaHWHOBBIX HYyKJI€OTUAOB (Hampumep, cM. Sun et al., (2012) Agnew Chem Int Ed Engl. 51 (25):
6140-6143 doi: 10.1002/an1e201201358), a Taxke HaueneHsl Ha KRas G12C (mampumep, cm.
Ostrem et al., (2013) Nature 503: 548-551). O4eBHIHO, YTO COXPAHSIETCS MOCTOSIHHBIN MHTEPEC K

U ycunust 1o paspabdorke nHruburopos KRas, B 4acTHOCTH HHTHOUTOPOB aKTHBALUK MyTaHTOB

KRas, sximouas KRas G12C.

[0006] Takum 0Opa3om, CyliecTByeT HeOOXOOUMOCTD B pa3padoTke HOBbIX HHrHONTOpoB KRas
G12C, xoTopble IEMOHCTPHUPYIOT AOCTATOUYHYIO 3(PPEKTUBHOCTD, CTAOMIBHOCTD W/WITH
Oe3omacHOCTD At ieyeHus paka, onocpenosanHoro KRas G12C. CoenuHeHus 1 KOMIO3HULIUHU 1O
JaHHOMY M300PETEHHIO MPEUMYIIEeCTBEHHO MPEOAOJICBAOT ONHMH WK O0iee U3 MPEabIayLIIX

HEJIOCTaTKOB, MpenocTaBisis cenekTuBHble MHruOuTOpsl KRas G12C.
CYIIHOCTD U3OBPETEHUA

[0007] B ogHOM acniekTe n300peTeHus MPeaJIOKEHbI COeTMHEHHS], KOTOpble HHITMOUPYIOT

aktuBHOCTh KRas G12C. B onpeneneHHbIX BapHaHTaX pealn3alii COeNMHEHUs IPEACTaBIIeHbI

dbopmyoti (I):



®opmyna (I)

[0008] unu ee papMaLeBTUYECKH IPUEMIIEMON COJIBIO, THE:

[0010] X mpencrasisieT coboii 4-12-ueHHOE HACBILIIEHHOE WIK YaCTUYHO HACBILIEHHOE
MOHOLUKIIMYECKOE, MOCTUKOBOEC UJIK CITUPOUUKIIMICCKOE KOJIBIIO, IPHUYEM HACBIICHHOC UJTU
JaCTUYHO HACBILIEHHOE MOHOLMKJINUECKOE KOJIbLIO HEOOA3aTeNIbHO 3aMELIeHO OJHUM UIH Ooliee

R®:

B

[0011] Y mpencTasinsiet coboii cBsi3b, O, S unm NRS;

[0013] R’ NpeacTaBseT cOO0H BOAOPO, aJKWI, THAPOKCUATKII, TUTHAPOKCHAIKI,
AJIKUJIAMUHWIAJIKWII, TUAJTKAJTAMUHUJIAJIKAL, -Z-NRSRIO, TFeTEPOLIUKIINI, TETEPOLUKIMIIAIKHAIL,
apwI, TeTepOapUII WK TETEPOAPUIIANIKIIL, IPUUEM KAKIbIM U3 Z, TETEPOLUKIINIIA,
reTepOLMKIINIANKIIIA, apuiia, TeTepoapuia U reTepoapuiiaikiiia MOXKeT ObITh HEOOSI3aTEIbHO

3ameleH oxHIM i Gonee R”;
[0014] Z npencraBnsieT coboit C1 — C4 ankue;

[0015] kasxmbiit R HesaBucnmo npencrasiser coboit C1 — C3 alKi, OKCOrpyIIy HIIA

raJJor¢HaJIKHuJI,

[0016] L npeacrasnsier coboit cesi3b, -C(O)- unu C1 — C3 ankunes;



4 -
[0017] R" mpencrasisier coOO BOIOPON, LIUKJIOAIKIII, T€TEPOLIMKIIUI, AP, APAJIKIIT WU
reTepoapull, MPUYEM KaXkIbli U3 LUKJIOAIKIIIA, TETEPOLIMKINIIA, APUJIA, apaJIKUia U reTepoapuia

MOJKET GbITh HeOOs3aTeNbHO 3aMelier onHuM i 6onee R® win R’
[0018] kasxmbiit R’ HesaBrcnmo npeacrasmser coboii Bogopox min C1 — C3 ankmu,

[0019] R® NPeACTaBIISET COOOM LIMKIIOANKII, TeTePOLIMKITII, T€TEPOLUKIIMIIATKIII, AP UK
reTepoapull, MPUYEeM KaxKIbli U3 LHUKJIOAIKWIIA, TETEPOLIMKINIIA, APUJIa WA FETEpOapuiia MOKET

;
OBITH HEOOSI3ATENBHO 3aMeIeH OMHUM Ui Oostee R';

v 7 o
[0020] kaxxnaeiii R He3aBuCHMO npeacTasisier codoit ranoreH, ruapokcut, C1 — C6 ankun,
LIUKJIOQJIKII, aJIKOKCH, TAJIOT€HAJIKIII, aMUHO, LIMAHO, TeTEPOANIKIII, THAPOKCHAIKUI Uitk Q-

rajjoreHaKwI, npuuem Q npexncrasisier codoit O wu S;

[0021] R® npezncrasisier codoit okco, C1 — C3 ankun, C2 — C4 ankuHUJI, reTepoaKul, IUaHo, -
C(O)OR’, -C(O)N(R?),, -N(R?),, riprt 31oM C1 — C3 ankuin MOKeT GbITh HEOOS3aTebHO 3aMeleH

5 5
uaHo, rajorenom, -OR”, -N(R™), wnm rerepoapuiom

[0022] kaxxmprit R’ HesaBHCHMO NpeACTaBIsET COOOH BOIOPON, OKCO, aLUJI, THIPOKCHUI,
T'UIPOKCHANKII, LIUaHO, ranored, C1 — C6 ankui, apanku, rajJoreHajaKuil, reTepoankul,
LUKJIOAJIKII, T€TEPOLMKIINI, Fe€TEPOLIUKIIMIIATIKII, AIKOKCH, TUATKUIAMUHIIL,
TUATKUAIAMHUIOATKII WK AHAKIIaMAHUIANKIWL, ipu 3ToM C1 — C6 ankuin MoxeT OBITD

HeO0s3aTeNbHO 3aMCUICH UKJIOAJIKHIIOM,

[0023] kaxxmprit R nesaBucumo npeacTasisieT coboit Bopopon, ami, Cl — C3 ankui, reTepoankil

WJIN TUAPOKCUANIKUTL
[0024] R* orcyTerByer, mpencrasisier coboit Boxopox wiu C1 — C3 anku,

[0025] kaxpiit R® HesaBucumo npexcrasisier coboii Bomopox, C1 — C3 aikmn,

AITKWJIAMUHWIAJIKWIL, JUAJTKUITIAMUHUIIAJIKUIT UJIH FETCPOLUKITUIIATIKAIL,
[0026] m paBHO HYJIFO U LeJIOMY YuCly OT 1 1o 2;

[0027] p paBHO OAHOMY WJIM ABYM; U IIPU 3TOM,

bttt o A B
[0028] B ciydae, ecnu ——— npeAcTaBIsieT co0O TPOHHYIO CBsi3b, Toraa R™ orcyreryert, R

NPUCYTCTBYET U P PABHO OJJHOMY,



it " " A
[0029] unu B ciyvae, eciii ——— mnpeAcTaBisieT COO0H BOMHYIO CBsA3b, TOrAa R™ mpucyTcTByer,
B A B
R” mpucyrtctByer u p paBHO nByM, uiu R, R™ u aTomel yriepoaa, K KOTOPbIM OHU
IPHUCOEANHEHBI, 00Pa3yIOT 5-8-1uIeHHBIH YaCTUYHO HACHIIIEHHBII IUKIIOANKII, HE00A3aTeNbHO

o 7
3aMeINeHHbIA OMHUM Uin bonee R,

[0030] Takske BkItOUeHBbI coearHeHUs1 Popmyiel I, nmeromue @opmyiy I-A:

R1

N

®Dopmyna I-A

[0031] rme R, R’ R*, R°, R, L u m siBisiroTest Takumu, kax omnpeneneHo B @opmyne 1, R"
npexacrasisier codoii Bogopox, C1 — C3 ankui WM ruAPOKCHANKHIL, U MUINIEPA3HHIIBHOE KOJIBLIO

8 8
HeoOs13aTenbHO 3aMelneHo R, roe R™ sBisiercs Takum, kak onpeneneHo B @opmyse L.

[0032] Takske BKItOUeHbI coearHeHus1 @opmyisl 1, nmerorue @opmyny 1-B:

®opmyina I-B

[0033] rme Rl, R3, R4, L u m siBysiroTCA TaKUMU, Kak onpenesieHo B @opmyuie |, R? MPENCTABIIAET

o o 9 9
co0O0H reTepoLMKIIMIIAJIKIII, Heo0sS3aTeIbHO 3aMelleHHbIH ogHuM miu Oonee R, rne R™ sBisiercst



8
TaKUM, Kak onpezneneHo B @opmyie I, u nunepasnHIWIbHOE KOJIBLO HEOOA3aTeNbHO 3aMerneHo R,

roe R® sBsercs Taknm, kak onpeneneHo B @opmyie L

[0034] B onpeneneHHbIX BApUAHTAX pear3aliu CoequHeHus npencrasienbl @opmyioii (I1):

R1

)
RY(m)
X
R4 N )\ R?
\L/ N/ Y/

®opmymna (I1)
[0035] nnm ee papMaLeBTUYECKH MTPUEMIIEMON COJIBIO:
[0036] rme:

[0037] X mpencTaBnsieT coO0i 4-12-4eHHOe HACBIIIEHHOE UJIH YaCTUYHO HACBIIEHHOE
MOHOLHUKIIMYECKOE, MOCTUKOBOC WUJIU CITUPOHUKIIMICCKOE KOJIbIIO, IPHUYEM HACBIICHHOE WUJTU
YaCTUYHO HACHIIEHHOE MOHOLIMKIMYECKOE KOJIBLIO HEOOSI3aTENIbHO 3aMELIIEHO OJJHUM HJTH OoJiee

R®:

B

[0038] Y mpencTasiisiet coboli cBsi3b, O, S umm NRS;

[0040] R? npencTaBiser coO0it BOAOPO, aaKWl, THAPOKCUATKII, TUTHIAPOKCUATIKIII,
AJIKUJIAMUHWIAJIKWII, TUAJIKAJIAMUHUJIAJIKAL, -Z-NRSRIO, TFeTEePOLIUKIINIL, TeTEPOLUKIMIIAIKHAIL,
apui1, reTepoapwil Uiy reTePOaApPUIIANIKNI, TPUIEM KaKAbIN U3 Z, FeTepOLUKINIIA,
reTepOLMKIINIANKIIIA, apuiia, TeTepoapuiIa U reTepoapuaikuia MoKeT ObITh HeoOsI3aTeIbHO

3aMelueH onHuM uin Gonee R’

[0041] xaxxnapiii Z npenctasisiet coboit C1 — C4 ankunes;
6



o 3 o
[0042] xaxnapiii R He3aBucumo npeacrasisier codoit C1 — C3 anku, OKCO, rajoreHanKu,

THIAPOKCHJI WJIH TaJIOTeH;
[0043] L npencrasinsier coboii cBsi3b, -C(O)- unu C1 — C3 ankunen;

4 “
[0044] R" npexncraBnsier coOoit BOMOPOA, MUKJIOATKUI, TETEPOLIUKIIUI, apUJI, aPATKUIT UITH
reTepoapui, IpuieM KaXKAbli U3 LHUKJIOAJIKIIIA, TeTEPOLIMKIINIA, apUiia, apajIKuiia U TeTepoapuia

7
MO3KET ObITh HEOOS3aTEIbHO 3aMEILEH OHUM HIIH OoJiee R(’, R’ unu Rg;
[0045] kaxpiit R HesaBucnmo npexcrasisier coboii Bomxopox wmn C1 — C3 ankmu,

[0046] R® NPEACTaBIISAET COOOH LIMKIIOANKHII, TETEPOLIUKIIIIL, T€TEPOLUKIIMIIAIKIII, apUJT WITH
reTepoapull, NpUYeM KaxKablil U3 HUKJIOAJKWIIA, TeTEPOLIMKINIIA, ApUiIa WU FeTepoapuiia MOKET

;
OBITb HEOOSI3aTEIBPHO 3aMeleH OHUM Wi Oostee R';

o 7 o
[0047] xaxxapiii R’ He3aBuCcHMO mpencTasisier coboit ranoreH, ruapokcui, C1 — C6 anxun,
LUKJIOAKHI, aIKOKCH, TaJION€HAIKIII, aMHHO, LIMAHO, TeTEPOAIKII, THAPOKCHAIKUI UiTH Q-

raoreHankwi, npudem Q npexncrasisier codboi O umm S;

[0048] R® npexncrasisieT codoit okco, C1 — C3 ankun, C2 — C4 ankuHUI, reTepOaIKIII, [IHAHO, -
C(0O)OR’, -C(O)N(R?),, -N(R?),, ripu 5toMm C1 — C3 aJIKui MOKET GbITh HEOOS3aTENIbHO 3aMeLeH

5 5
uaHo, rajorenom, -OR”, -N(R™), unu rerepoapusiom;

[0049] kaxnplii R’ HesaBuCHMO NpeACTaBIseT COOOH BOJOPON, OKCO, aLUJI, THIPOKCHUI,
TUAPOKCHANKII, aHo, rajored, C1 — C6 ankw, apajkul, TaJOTeHAJKUI, TeTePOaKHUII,
HUKIIOAJIKWIL, TETCPOUUKIIAIL, TCTCPOUUKIIUIAJIKIIL, aJIKOKCH, JUAJIKUJIAMWHUIIL,
TUATKUIAMHATOATKIIT FITH TUATKMIAMIHUIATKII, 1pu 3ToM C1 — C6 aikun MoskeT ObITh

HEOO0s3aTeNIbHO 3aMCIICH MUKJIOAJIKHIIOM,

[0050] kaxmpiit R' HesaBucHMO npeacTasiseT coboit Bogopon, ai, C1 — C3 ajkui, reTepoankil

WU TUAPOKCHUAJIKUIL,
11 o
[0051] R™" mpencraBmisieT OO0 rajoreHaKII,

[0052] RA OTCYTCTBYET, IPEACTABJIsIET COOON BOmopon, AerTepuid, iuano, ranoreH, C1 - C-3 ankwu,

5
raynoreHankui, rerepoaikui, -C(O)N(R”), uiu ruipOKCHaKIT,



[0053] kaxabiit R® HesaBucumo npeacTasiisier coboii Bonopon, aenrepuii, nuano, C1 — C3 ankwu,
ruapokcuankui, rerepoanki, Cl — C3 ankokcH, rajloreH, rajloreHaaKu, -ZNRSRH, -
C(O)N(R’),, -NHC(0)C1 — C3 ankun, -CH,NHC(O)C1 — C3 ankun, reTepoapu,
reTepOaAPHIIANIKII, AUATKUIAMUHUIAJKIIT HJIH TeTEPOLMKIIIATKII, IPUYEM TeTePOLIUKIIIIbHAS
YaCTh 3aMelIeHa OTHUM I 0oJjIee 3aMeCTUTENSIMH, HE3aBUCUMO BHIOPAHHBIMU U3 TAJIOTEHA,
runpokcuia, ankokcu u C1 — C3 ankuia, mpu 3TOM reTepoapul I reTepoapuiibHas 4acThb

7
rerepoapuiialIKiiia HeoOs3aTeIbHO 3aMeleHa OHUM mu Oosee R,

[0054] unm B ciydae, €Clii ——— mnpeacTaBisieT COOOH ABOWHYO CBsI3b U P PABHO JIBYM, TO OAHH
B . A B
R” mpencrasmsier coboii Bomopon u R™, u oqud R”, u aToMBI yriepoaa, K KOTOPbIM OHH
NPUCOETUHEHBI, O0PA3YIOT 5-8-4JIeHHBINA YACTUYHO HACBHIIECHHBIN [IMKJIOAKHII, 3aMELICHHbII

OKCO,
[0055] m paBHO HyJIIO UM LIEJIOMY 4YHuCaTy OT 1 110 2;

[0056] p paBHO OTHOMY WJIHM ABYM; U IIPU 3TOM,

[0058] wmi B ciyuae, ecimn ——— npeacTaBisier coboi ABOIHYIO CBsizb, To R™ mpucyrersyer, RP
MPUCYTCTBYET 1 P PAaBHO ABYM, IIPU 5TOM B Clyuae, eciii R npencrasisier co6oit BOXOpox win
C1 — C3 ankun, TO IO MEeHbIIEH Mepe OONH R® MpeCTaBIIsIeT COOOM NeUTepHid, IIMaHO, rajoreH,
rajoreHaJKWI, THAPOKCUAJIKUI, T€TePOAIKUII, TETepOapuil, FeTepoapuiaiki, -ZNR’R", -
C(O)N(R’),, -NHC(0)C1 — C3 ankun, -CH;NHC(O)C1 — C3 aKu WK reTepOLyKITHIAIKIL,
IPY 5TOM T'€TePOLIMKIIFIIbHAS YaCTh 3aMellleHa OHUM WK OoJiee 3aMeCTUTEISIMU, HE3aBUCHMO
BBIOpAaHHBIMH U3 TajioreHa, ruapokcuia, ankokcu niam C1 — C3 ankuna; wim B ciydae, eciu
Kaskmbiit R° npencraBisieT co00i BOIOPOA, TO RA MpencTaBisieT COOOH nedTepuil, UaHo,

5
ranore, rajoreHankui, -C(O)N(R”),, rHAPOKCHATIKUI UIH TeTePOATKII.

[0059] Taxxke Bratouens! coenuHeHuss @opmynsl 11, umeroue @opmyny 11-A:



®opmymna [I-A

[0060] rae Rl, R3, R4, RS, RIO, L u m umeroT 3HaueHus], onpeaeiaeHHble ansa @opmynsl 11,
R npencrasnser coboit Bonopon, C1 — C3 anku MM THAPOKCHATKI, 1 THIEPASHHIILHOE

8 8
KoubLI0 HeoOs3aTenbHO 3amerneno R°, roe R™ sBisiercs Takum, kak onpenenero B @opmyue I1.

[0061] Takxke Brarouens! coenuHeHust @opmynel 11, umeromue @opmyny 11-B:

®opwmyia [I-B

[0062] tne Rl, R3, R4, Rs, L v m umeroT 3Hauenusi, onpenenaeHHble a1 @opmynst 11, R?
. o 9
HpeACTaBIseT COOON TeTepOLMKIIIIIAKII, HeoOs3aTeIbHO 3aMeLeHHbIH OMHIM Witu Oonee R™,
8 8
MUNEePa3sUHUIBHOE KOJIBIO HeoOs3aTenbHO 3amenieHo R, rae R™ sBnsiercst Takum, kak

onpeneneno B Popmyie IL

[0063] B npyrom acmekTe HACTOSIIEr0 U300PETEHHsI MPenIararoTcs papMaleBTHIECKUE
KOMIIO3HLINH, COAEPIKALINE TEPANEBTUYECKH 3 (HEKTUBHOE KOJMUECTBO COCUHEHHS MO TAHHOMY
U300pETeHUIO WK ero (papMalleBTHUECKU IPUEMIIEMOH Co U papMaleBTUYECKH ITPHUEMIIEMOE

BCIIOMOTaTCJIIbHOC BCIICCTBO.



[0064] B ewte onHOM acriekTe H300peTeHUs MPeII0KEeHb! CIIOCOObI HHIMOMPOBAHMS AKTHBHOCTH
KRas G12C B kieTke, BKIOYAOIINE IPUBEACHUE KIIETKU B KOHTAKT ¢ coeinHeHneM @opmyisl I,
Dopmynsl I-A, @opmynsl [-B, @opmyns 11, @opmyist 1I-A nnu @opmynst I1I- B. B onHom
BapHaHTE pean3aliy NpUBeIeHHe B KOHTAKT MPOUCXOIUT in vitro. B omHOM BapuanTe

peayM3auny NpUBEIeHUE B KOHTAKT MPOUCXOAMUT in Vivo.

[0065] Takxe, B JAHHOM JOKYMEHTE MPEAJIOKEH CIIOCO0 HHrMOMPOBaHUs MPOIH(EpaALUU KIETOK,
in vitro WM in vivo, Mpu4YeM YKa3aHHbBIN CIIOCO0 BKIIFOYAET MPUBEACHNUE KIETKH B KOHTAKT C
s¢dexTUBHBIM KonnyecTBoM coenuHeruss @opmyisl I, @opmynet I-A, @opmyinet [-B, @opmyier 11,
Dopmyisl 11-A nnu @opmyist 11-B, nnu ero dpapmarieBTudecky npuemMiIeMoi Cou, Win

(dapMarieBTHIECKOW KOMITO3UIIMH, KaK ONMPENIeJIeHO B JAHHOM JIOKYMEHTE.

[0066] Takske mpeanoKeHbl CIOCOOBI JICUEHUS paKa y MalUeHTa, BKIFOYAIOIUE BBEICHHUE
TepaneBTHYeCKU 3P PEeKTUBHOTO KOJIMYECTBA COSAUHEHHS WIN (hapMaleBTUIECKOH KOMITO3UIIMHU TIO
JAHHOMY U300pPETeHHIO, WK ero (papMaleBTHUECKH MPUEMJIEMON COJIH MALUeHTY,

HYXXIaOEMYCA B STOM.

[0067] Takxe, B JTaHHOM JOKYMEHTe MpeIoskeH criocod seuenus csazanHoro ¢ KRas G12C
3a00JI€BaHUs MJIN PACCTPONCTBA Y MALMEHTA, HYKIAI0IIEerocs: B TAKOM JIEUEHUH, TPUYeM
yKa3aHHBIA CIIOCO0 BKIIIOYAET BBEEHHE MAIIUEHTY TePareBTHYECKH d(PPEKTHBHOTO KOJIUIECTBA
coenunenus @opmyinsl I, @opmyinsl I-A, @opmynsl I-B, @opmyinsl I, @opmyner [I-A nunu
®opmynsl 11-B, wmn ero papmaneBTHYECKH MPUEMIIEMON COJTU HITH COJIbBATA, HITH

(hapMaLieBTUYEeCKONH KOMITIO3HLIMH, KaK OMPEEIeHO B TaHHOM JOKYMEHTE.

[0068] Taxkxe, B JTaHHOM HOKYMEHTE NpenjioxkeHo coeaunenue @opmyiel [, @opmyner I-A,
@Dopwmyisl I-B, @opmyst 11, @opmyier [I-A nmn @opmyier 11-B, unm ero papmanesTiyecku
MPUEMJIEMO COJIU UJIH COJIbBATa, UK (apMalieBTUIECKOI KOMIO3UIINH, KaK ONPEIETIeHO B

AaHHOM JOKYMEHTEC IJIs1 UCIIOJb30BAHHSA B TCPAIIUH.

[0069] Taxkxe, B JaHHOM TOKYMEHTE MpeAsokeHo coequHenne @opmyisl I, @opmyist I-A,
®opwmyisl [-B, @opmyssl 11, @opmyiier [I-A v @opmyier 11-B, unu ero hapmanesTiuyecku
MIpUEMJIEMOMN COJIM UJIM COJIbBATa, WU (I)apMaL[eBTI/Iqe(:KOI‘/'I KOMIIO3UIUH, KaK OIIPENEJIEHO B

JAaHHOM JOKYMCHTC IJIA UCITIOJb30BaHHA B JICUCHUH paKa.
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[0070] Taxxe, B JaHHOM IOKYMEHTE MpeasokeHo coequHenne @opmyisl I, @opmyist I-A,
@opmyinsl I-B, @opmyist 11, @opmyner 11-A unu @opmyier 11-B, unu ero papmareBTiyecku

MPUEMIIEMOH COJTU MJTH COJIbBATA, JUIS UCTIONb30BaHus B nHrnouposannu KRas G12C.

[0071] Taxxe, B JaHHOM JOKYMEHTE MpeAsokeHo coequHenne @opmyisl I, @opmyisl I-A,
®opmyisl [-B, @opmyisl 11, @opmynet [I-A unu @opmyast 11-B, wnu ero dpapmaneBTiHuecKu
MIpUEMJIEMON COJIM WM COJIbBATa, WX (I)apMaueBTqu(:Koi/'l KOMIIO3ULIUU, KaK OIPEAEIICHO B
JTAHHOM JIOKYMEHTE JUJIsl HCTIONIb30BaHus B jiedeHnu cBsizanHoro ¢ KRas G12C 3aboneBanus min

paccTpoiicTsa.

[0072] Taxxe, B TaHHOM JOKYMEHTE MPEJIOKEHO UCIIOIb30BaHuE coenuHeHuss @opmynbl I,
Dopmynsl I-A, @opmynsl I-B, @opmyns I, @opmynst II-A unu @opmynst 11-B, unu ero
(hapMaLeBTUYECKH MTPUEMIIEMON COJIH MJTH COJIbBATA, KAK ONPENEICHO B JTAHHOM JOKYMEHTE, B

MPOM3BOACTBE JICKAPCTBCHHOI'O CPpEACTBA AJIA JICUCHUA paKa.

[0073] Taxxe, B JTaHHOM JIOKYMEHTE MPEIJIOKEHO UCTIOIb30BaHNe coequHeHnus Popmysl I,
®opmyisl I-A, @opmyasl I-B, @opmyist 11, @opmyinsl 11-A unu @opmyaer [1-B, unu ero
(apmaLieBTHYEeCKH MPUEMJIEMON COJIH MJTH COJIbBATA, KAK ONPENeeHO B JTAHHOM JOKYMEHTE, B

IIPOM3BOICTBE JIEKAPCTBEHHOTO CpeAcTBa sl nHrnouposanus aktusHoctu KRas G12C.

[0074] Taxxxe, B JaHHOM TOKYMEHTE MPENJIOKEHO HCTIOb30BaHue coenunenns @opmys I,
®opmyinsl I-A, @opmyisl I-B, @opmyisl I, @opmyast II-A unu @opmyinst 11-B, unu ero
(apMarieBTH4IECKH PUEMIIEMOI COJIM UJIH COJIbBATA, KaK OMpPEeNIeHO B TAHHOM IOKYMEHTE, B
MPOU3BOZICTBE JIKAPCTBEHHOTO CpeAcTBa At jieueHus cesizaHHoro ¢ KRas G12C 3aboneBanust

WJIM pacCTPOMNCTBA.

[0075] Taxkxke, B JAHHOM OKYMEHTE MPEAJIOKEH CIOCO0 JISYeHUsT paKa y MalueHTa,
HY’KIAIOIIETOCs B 3TOM, MPUYEM YKa3aHHBIA CIIOCOO BKITIOYAET (@) onpeesieHHue TOro, 4To pak
ces3ad ¢ KRas G12C myranumeii (Hanpumep, cBsizanHblil ¢ KRas G12C pak) ; u (b) BBenenue
MalMEeHTy TepaneBTHYecku 3P PpekTUBHOro Konuuectsa coenunenns @opmyisl I, @opmynsl I-A,

®opwmyisl [-B, @opmyssl 11, @opmyiier [I-A v @opmyier 11-B, unu ero hapmanesTiuyecku

MPUEMIIEMOI CONTH, WK ero (apMarieBTHIeCKON KOMIIO3ULIHH.
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[0076] Takxke, B JTaHHOM JOKYMEHTE MPEIUIOKEH CIIoco0 monydeHus coeauHeHust @opmyier I
®opmyinsl I-A, @opmyasl I-B, @opmyisl I, @opmyast II-A unu @opmyinst 11-B, unu ero

(dapMarieBTHIECKH MPUEMIIEMOH COJIM WJIH COJbBATA.

[0077] Takxe, B JaHHOM JOKYMEHTE MpeAsokeHo coenunenne @opmyiel I, @opmyisl I-A,
®opmyisl [-B, @opmyisl 11, @opmynet [I-A unu @opmyast 11-B, wnu ero dpapmaneBTiHuecKu
MPUEMIIEMYIO COJIb, IOJYUYEHHYIO C IOMOLIBIO CIIOCc00a MONyUeHNs] COSANHEHMsI, KaK OIpeaeNeHo B

IAHHOM IOKYMEHTE.
HOAPOBHOE ONUCAHHUE CYIIHOCTU U3OBPETEHUA

[0078] HanHoe u3obperenue otHocuTcs K uHruoOuropam KRas G12C. B yacTHOCTH, naHHOE
n300peTeHre OTHOCUTCS K COEIMHEHUSIM, KOTOpble HeoOpaTuMo HHIHOUPYIOT akTHBHOCTE KRas
G12C, k papmMaleBTHYECKUM KOMITO3HULIUAM, COEPIKAIIUM TepaneBTHYeck 3¢ eKTHBHOE

KOJIMYECTBO COEAMHEHUH, U K CITOCO0aM UX MPUMEHEHUSI.

OIPEJAEJIEHUA

[0079] Ecnu He yka3aHO WHOE, BCE TEXHUYECKHE 1 HAy9YHbIE TEPMHUHBI, HCTIOJIb3yEMbIE B TAHHOM
JOKYMEHTE, UMEIOT TO JK€ 3HAYEHUE, KOTOPOE OOBIYHO MOHUMAETCS CIIELIMAITICTOM B O0JIaCTH
TEXHHUKH, K KOTOPOI OTHOCUTCSI 3TO M300peTeHne. Bee maTeHThl, MaTeHTHbIE 3asBKU U

HY6J'II/IKaLII/II/I, YIOMSIHYTBIE B JAHHOM JOKYMCHTEC, BKIIFOYCHDBI MOCPEACTOBM CCBLIKHA.

[0080] Ucnone3yemsiii B nanHOM nokyMeHTe TepMuH «KRas G12C» oTHOCHTCS K MyTaHTHOM
¢dopme Oenka KRas MiiekOMUTAIOIIEro, KOTOpasi COASPIKUT aAMUHOKHCIOTHYIO 3aMEHY LIUCTeNHA Ha
TIULUH B AMUHOKHUCIOTHOHN nmo3unuu 12. [IpucBoeHne mo3uinii aMUHOKUCITIOTHBIX KOJIOHOB U
ocraTtkoB 11 KRas dueroBeka OCHOBaAaHO HA aMHHOKHCIIOTHOM MOCJIEOBATEIbHOCTH,

unentudpunupoBanHod B UniProtKB/Swiss-Prot PO1116: Variant p.Gly12Cys.

[0081] Mcnonp3yemslii B TaHHOM JokyMeHTe TepMuH «uHruoutop KRas G12C» otHocuTes k
COEIMHEHHSIM IO IaHHOMY H300peTeHHI0, KOTopble npeacTasieHsl Gopmynamu (I), kak ornucaHo B
JaHHOM JOKYMEHTE. JTH COEIMHEHUsI CIIOCOOHBI HEraTHBHO MOAYJIHPOBATh WIIM HHTHOUPOBATh
BCIO MK 9acTh pepmenTarusHoi aktiBHOCTH KRas G12C. Muarnduropst KRas G12C no nanaomy
HN300PETEHUIO B3aMMOAEHUCTBYIOT U HeoOpaTuMo cBsizbiBatoTcsi ¢ KRas G12C nmyrem obpa3oBaHust
KOBAJIEHTHOT'O aJTyKTa C CYJb(rUIPpUIbHON OOKOBOI LIEMbI0 OCTATKA [IUCTENHA B MOJOKEeHUU 12,

YTO NPUBOAUT K MHrHOMpoBaHuio pepmenTaruBHol aktuBHOocTH KRas G12C.
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[0082] Mcnonp3yemast B TaHHOM HOKyMeHTe ¢pa3a «cas3anHoe ¢ KRas G12C, 3a0oneBanue uinn
PacCTPONCTBO» OTHOCUTCS K 3a00JI€BaHUSIM MJIM PACCTPONHCTBAM, CBA3aHHBIM HIIN
onocpenosanHpiM MyTanueit KRas G12C unu nmeromeii ee. Heorpannuansaromum npuMepom
ceszaHHoro ¢ KRas G12C 3aboneBanust ninm paccTpoiicTsa siisiercst cBsazanHbll ¢ KRas G12C

pak.

[0083] Hcnonb3yemblii B JAHHOM AOKYMEHTE TEPMHUH «CYOBEKT», K AHAUBHIYYM» WIH «IaLUEHTY,
HCIIOJIb3Y€ETCs B3aMMO3aMEHAEMO, U OTHOCUTCS K JTIFOOOMY >KUBOTHOMY, BKJIIOUAsI
MJIEKOITMTAIOINX, TAKUX KaK MBILIH, KPBICHL, APYTUe IPhI3YHbI, KPOJIHKH, COOaKH, KOIIKH, CBUHBH,
KPYIHBIN POraThlil CKOT, OBLBL, JIOIIAAH, IPUMATHI U JIIOJU. B HEKOTOPBIX BapuaHTax peanu3aluu
MALUEHT MPEACTaBIsIeT COOOH uenoBeka. B HEKOTOPBIX BapHAHTAX peatn3aluu CyObeKT
WCTIBITHIBAI W/WJIH TIPOSIBIISUT IO MEHbLIEH Mepe OIMH CUMITTOM 3a00JIeBaHHUs HITH PacCTPONCTBA,
KOTOpPO€ HY>KHO JIEUUTb W/WIIN TPeRypex1aTh. B HEKOTOPBIX BapHaHTax peanu3aluu CyObeKT
ObUT NIEeHTU(UIINPOBAH MM TUArHOCTHPOBAH KaK MMEIOIINH pak, nmeroruil myrammo KRas
G12C (manpumep, Kak OINpeneNeHo ¢ UCTIONb30BaHUEM OI0OPEHHOTO PETYIUPYIOIIUM OPraHoOM,
Hanpumep, onodbpenHoro FDA, ananu3za uinn Habopa). B HEKOTOpPBIX BapuaHTaX peatn3aluul y
cyObeKTa HMeeTcs OIyXO0JIb, KOTOpas siBJIseTCs NoJIoxkuTenbHoH Ha myTaunio KRas G12C
(HampuMep, Kak ONpeAEesIeHO C UCIOIb30BaHNEM OJ00PEHHOI0 PEryISTOPHBIM ar€HTCTBOM aHAIN3a
i Habopa). CyOpekToM MOXKET OBITh CYyOBEKT € OMyXOJIbIO (OMyXOJSIMU), KOTOPast SIBJISIETCS
nojoxxurensHoi Ha myTtauuo KRas G12C (manpumep, naeHTHUIMPOBAHHON Kak
MOJIOKUTENbHASL C UCTIONIb30BAHUEM OJIOOPEHHOTO PETYINPYIOIIIM OPTraHOM, HAIIpUMeD,
onobpenHoro FDA, ananu3za i Habopa). CyOBeKkToM MOXKET OBITh CyOBEKT, Y KOTOPOTO OMyXOJIH
umeroT myTtannto KRas G12C (Hampumep, korna onyxoJib HACHTUDULIUPYETCS KaK TAKOBAs C
MCTIOJIb30BaHUEM OJJOOPEHHOT'0 PEryIUPYIOLIUM OpraHOM, Hanpumep, ogoopennoro FDA, Habopa
WM aHaIu3a). B HEKOTOpBIX BapuaHTax CyOBEKT MOJO3PEBAETCs HA HAIIMYHE PaKa,
accoruupoBarHOro ¢ reHoM KRas G12C. B HekOTOpBIX BapHaHTax peau3alin y CyObekTa
MMeeTCsI KITIMHIYECKasl 3aI1Ch, YKA3bIBAOLIAsL, YTO Y CYOBbEKTa HMEeTCs OMyXOJIb, KOTOpask HMeeT
myTtammto KRas G12C (u, HeoOs13aTenbHO, KIMHAYECKAs 3aMMHCh YKAa3bIBAET, YTO CyOBbeKTa ClaenyeT

JICUUTh JIIOOOW U3 MPEICTaBICHHBIX B TAHHOM JOKYMEHTE KOMITO3ULIUH).

[0084] B HekoTOpBIX BapHaHTaxX peannu3aliy JI0O0ro u3 crnocodoB WM MPUMEHEHUH, ONMCAHHBIX B
TAHHOM JIOKYMEHTe, onpeneneHue Hannuus y nanuenta myranu KRas G12C ¢ ucnonpzoBannem

obpasua (Hanpumep, Ouonoruyeckoro odpasua uwiu odpasua ouorncun (Hanpumep, odpasua
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Ouorcuy, BBEIEHHOTO B apaduH) OT nanpeHTa (HarpuMep, MalueHTa, oJ03peBaeMoro Ha
Hanmuue paka, cBsazaHHoro ¢ KRas G12C, nanuenTra, IME0Iero OuH Wik 0ojiee CUMIITOMOB
paka, cesizanHoro ¢ KRas G12C, u/unu nanueHTa, y KOTOPOro MPUCYTCTBYET MOBBILICHHBIH PUCK
pas3BuTHs paka, cBazanHoro ¢ KRas G12C) moxer BKIIOUaTh, HAPUMEP, CEKBEHHPOBaHHE
CJIEAYIOIIETO MOKOJICHUS, HMMYHOTHCTOXUMHIO, ()JIyOpeCLeHTHYI0 MUKpockonuio, aHamn3 FISH ¢
pa3zfenieHHeM Ha YaCTH, Cay3epH-OJIOTTHHT, BecTepH-00TTHHT, ananu3 FACS, Ho3epH-OJ0TTHHT U
amrnduxanuro Ha ocHose [1IP (Hanpumep, PB-TILP u xomuuectsennyro PB-IILP). Kak xopomo
W3BECTHO B JAHHOW O0JIACTH TEXHHKH, aHAJIH3bI OOBIYHO IPOBOMAT, HAIPUMED, IO MEHbBIIEH Mepe C
OJIHUM 30HJIOM U3 MEUEHHOM HYKJIEMHOBOW KUCJIOTHI WM MO MEHbLIEH Mepe C OAHUM MEYEHbIM

AHTUTECJIOM HJIM €I'0 aHTUTI'CHCBA3bIBAIO UM q)paFMeHTOM.

[0085] TepMuH «peryIupyrOIni Opras» sBISETCS areHTCTBOM CTPAHbI JUIs ONOOpeHMs
MEIULIMHCKOTO MpUMeHeHus (papMaLieBTHYECKHX NpenapaTos B crpane. Hampumep,
HEOrpaHUYMBAIOIIUM IPUMEPOM PETYIHPYIOLIErO OpPraHa sBJIAeTCsl Y IPaBJIeHHUE IO KOHTPOJIIO 32

nponykramu u ekapcrsamu CIIA (FDA).
[0086] TepmuH «amMmuHO» OTHOCUTCS K —NH>;
[0087] Tepmun «aumm» otHocurcs K -C(O)CHs.

[0088] HMcronp3yeMslii B JTaHHOM JOKYMEHTE TEPMUH «aJIKHIDY OTHOCHTCS K ali(aTHIeCKuM
rpymmam ¢ npsiMoO U pa3BETBICHHON LENbIO, UMELUM OT 1 10 12 atomoB yraepoaa, 1-8 aromos
yriepona, 1-6 aToMoB yriepoaa uik 1-3 aTOMOB yriiepoaa, KOTopbie HeoOs3aTeIbHO 3aMeleHbI
OJIHUM, JIBYMsl UJIM TpeMsl 3aMecTuTessiMu. [IpuMeps! aqKkuiIbHbIX MPYII BKJIIOYAIOT, HO HE
OIPaHWYMBAIOTCS UMH, METHJI, STWJI, TPOIHJI, H30IPOIII, OyThiI, n300yTHII, BTOP-OyTHII, TPeT-

OyTHII, IEHTUIT ¥ TeKCHIL.

[0089] TepMHH «TralOTeHATKUI» OTHOCUTCS K aJIKMJIBHOH IIeTTH, B KOTOPOW OUH Wi 0oJiee aTOMOB
BOZIOPO/IA 3aMeEIleHbI raloreHoM. [IprMepaMu raloreHa KIIOB SIBJISTIOTCS TPU(QTOPMETHI,

mudropmernn u propMeTuL.
[0090] TepMuH «TraOreHATKUIOKCHY» OTHOCHUTCS K -O-rajoreHaiKuy.
[0091] «AnkuneHOBas» TpyIIa NPeACTaBIsieT COO0H aJKUIBHYIO TPYIITY, KaK OMPEAENIEHO BhIIIE,

KOTOpas pacCrojOKEeHa MEKAY U CIIYXKUT AJId COCAUHEHUSA ABYX APYTUX XUMHUYCCKUX I'PYIIIL.
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TunuuHble aTKUJIEHOBBIE rpynmbl BKJIKOYAOT, HO HE OIrPaHUYNBAOTCA UMW, METUJICH, STUJICH,

MPOMUJIEH U Oy THIIEH.
[0092] Tepmun «ankokcu» otHocuTcst kK —OC1 — C6 ankmy.

[0093] Ucnonb3yemblil B JAaHHOM JOKYMEHTE TEPMHUH «LUKJIOAJKWID BKIIIOUAET HACBILEHHBIE U
YaCTUYHO HEHACBIICHHBIC HUKIUYCCKUE YITIEBOAOPOAHBIC I'PYIIIIbI, UMCHOIIHUE OT 3 a0 12 atomoB
yriepona, HanpuMmep ot 3 A0 8 aTOMOB YIieposia, U B KA4ECTBE JOMOJHUTENBHOIO IpuMepa ot 3
10 6 aTOMOB YIJIepo/a, Ile HUKJIOAJIKIIIbHAS TPYIINA JOMOJHUTENBHO SBJISIETCS] HEOOs3aTeIbHO
SaMemeHHOﬁ. HpI/IMepr LHUKJIOAJIKUJIbHBIX I'PYIIIT BKJIFOYAr0T, HO HE OTPaHUYNBAIOTCSA UMU,
LUKJIOMPOIIL, UKJIOOYTHJI, UKJIOMIEHTWII, IUKJIONEHTEHUI, LIMKJIOTEKCUIT, IUKIIOTeKCEHMII,

TUKJIOTECIITHII U MUKJIIOOKTHIIL.

[0094] TepMuH «reTepOATKUI» OTHOCUTCS K JKWJIBHOM IPyMIe, KaK ONPEAEIeHO BhIlIe, e OJUH
i OoJiee aTOMOB YIJIEpO/ia B LIETTH 3aMEHEHbBI TeTepPOaTOMOM, BHIOPAHHBIM H3 TPYIIIIBL,

cocrosimmeit u3 O, S u N,
[0095] Ucnonp3yemblii B JTaHHOM JOKYMEHTE TEPMUH «TUAPOKCHANKUIY OTHOCUTCS K -ankmi-OH.

[0096] TepMUH «AUTUAPOKCHANIKIIIY OTHOCUTCS K aJIKWJIBHOW IPyIIe, ONpeaeIeHHON B JaHHOM

JOKYMEHTe, I'Zle KO Kbl U3 IBYX aTOMOB YIJIEpOAa 3aMELleH TMAPOKCUIIBHOM IPyIIOi.

0097] TepMUH «aJKWIaMUHUIY oTHOCUTCA K -NR* -anmkmny, roe R* nmpencrasnser codoii BOIOPOSL.
2

B onHoM BapuanTe peanusauuu R* npencrapisier coboii BOTOPO.

0098] Tepmun «auankuaaMuauD otHocutces K —N(RY),, roe kaxawsiii RY npencrasnsier coboii C1
P p

— C3 ankwun.

0099] TepMUH «aTKMITAMIHUIAIKIIY OTHOCUTCS K -aakun-NR*-ankuny, rne R* mpencrasmser
2

coboii Bonopon. B ogHoM BapuanTe peanusanuu R npencrasnsier codoit BOIopon.

[00100] TepMUH «IMANKUIAMUHUIAIKUID OTHOCUTCS K -aJ'IKI/IJ'I-N(Ry)z, rne kaxabiil RY
npencrasseT coboit C1 — C4 ankun, rae ankun ankuia-N(RY); MoxeT ObITh HEOOS3aTENBHO

3aMCIICH TUAPOKCH UJIU TUAPOKCUATIKUIIOM.

[00101] «ApunbHas» rpymnmna npeacrasisier codoi apomaraueckyro rpynmny Ce-Cig,

COAEPIKAIIYIO OT OJTHOTO J0 TPEX apOMATHYECKHX KOJIeL, KOTOpble HeoOs3aTeIbHO 3aMelleHbl. B
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OIHOM BapHaHTe pealin3alyy apyibHas rpymnmna npencrasisier coboit Ce-Cio apuibHYyIO rpymmy.
IIpumMepb! apUIbHBIX TPYII BKJIFOYAIOT, HO HE OTPAaHUYMBAIOTCS UMH, QEHII, HapTuJI,

aHTpaueHwI, GIyOPeHUI U AUTHAPOOEH30(hypPaHHIL.

[00102] «ApankunbHasy WM «apUIATKUIbHAS TPYIIA BKIHOYAET ApUIbHYIO TPYIIY,
KOBAJICHTHO CBSI3aHHYIO C JIKHJIBHOH IPYIIION, KaskKAasi U3 KOTOPBIX MOJKET ObITh HE3aBUCUMO
HeoO0s13aTeNIbHO 3aMeLIeHHON Wn He3aMmeleHHoW. [IpumMepom apankuibHOM rpyrsl siisiercst (C -
Ce)ankun (Cg-Cio)apun, Bkirouasi 0e3 orpanudeHus: 0ensui, Generwn u Hahtunmerun. [Ipumepom
3aMeLIEHHOT O apajIKuila sIBJISIETCS apajKUil B KOTOPOM AJIKHJIbHAS TPYIINA 3aMelleHa

TUAPOKCHUATIKHUIIOM.

[00103] «["eTepOLUKITUIbHAS) WU «T€TEPOLUKIMYECKAs) TPYIINa MPeaCcTaBiseT coOoM
KOJIBLIEBYIO CTPYKTYPY, HMEIOIIYIO OT OKOJIO 3 A0 OKOJIO 12 aTOMOB, Harpumep ot 4 10 8 aTOMOB,
7€ OAMH WM Oosiee aTOMOB BbIOpaHbI U3 Tpymiel, cocrosmeii u3 N, O u S, 1 oCTaJIbHbBIE aTOMBI
KOJIbIIA SIBISIFOTCS yIIIepoiaMHu. I eTepoLnKIIiI MOXKeT OBITh MOHOLIMKJINIECKOH, OUIMKINIECKOH,
CIUPOLUKINYECKON WM MOCTUKOBOM KOJIbLIEBOM CUCTEMOU. I eTeponukinueckas rpymnmna
HE0Os3aTebHO 3aMemena R’ o aToMy yrieposa M a30Ta B OHOM WITH GOJee TIOTOKEHHSX, TIe
R’ siBisteTcs TaKMM, KaK onpexneneHo B @opmyie 1. I'eTepounknnyeckas rpynmna Takxe
HE3aBUCHMO He0Os3aTeNbHO 3aMelleHa [0 aTOMY a30Ta JIKUJIOM, aPUJIOM, apasIKUIIOM,
ANKUIKapOOHHUIIOM, aJKIIICYJIb()OHIIIOM, apHIKApOOHUIIOM, apHIICYIIb(OHIIIOM,
AJNIKOKCUKapOOHUIIOM, apalIKOKCUKapOOHUIIOM HJIH 10 aTOMY CEepbl OKCOTPYIIION UM HU3IIUM
ankmioM. IIpuMeps! reTepOLUKINYECKUX TPy BKIIOYAKOT, HO HE OTPAHUYUBAIOTCS] UMH, 3TIOKCH,
A3eTHANHUI, A3UPUANHII, TeTparuapodypaHu, TeTparuaponupaHul, MUPPOTUIUHNTL,
MUPPOIUANHOHU, MUNEPUANHWI, MUNEPASUHNAI, UMUAA3ONIUANHNAI, THA3OIUANHII, TUTHAHUIL,
TPUTUAHWII, AMOKCOJIAHUII, OKCA30JUANHNI, OKCA30JUIUHOHWII, NeKAruIPOX THOIUHNI,
MUNEPUIOHII, 4-TTUNEPUIUHOHII, THOMOPOoNuHU, THOMOpdonuHmi-1,1-11okeun,
MOp}OTHHII, OKCa3enaHm, a3a0UIMKIOTeKCaHbl, a3a0UIKIOTeNTaHbl H OKCa-
azaburukorentansl. CrienuanbHO UCKIIFOYEHBI U3 00beMa 3TOr0 TEPMUHA COEUHEHUS, HMEOIIe

cocenqHue Koblesble aToMbl O u/unu S.

[00104] TepMUH «TeTepOLUKIMIAIKIID OTHOCUTCS K NeTepOLMKINIbHON IPyIINe, Kak
OMNpENEIeHO B JAHHOM JOKYMEHTE, CBSI3aHHOM C OCTAIbHOMN YaCThIO MOJIEKYJIbl YePe3 aTKUIIbHBIN
JIUHKED, Te aJKUIbHBIN JTUHKEP reTepOLUKITNIAIKIIA MOKET ObITh HEO0S3aTEIbHO 3aMeLeH
TUAPOKCH WU THAPOKCUATKUIIOM.
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[00105] Hcnonp3yemblii B JaHHOM JOKYMEHTE TEPMUH «T€T€POapUD» OTHOCUTCS K Fpymnmnam,
HMEIOILIUM OT 5 10 14 aTOMOB KOJIbLA, MPEANOUTUTENBHO 5, 6, 9 mnn 10 aTOMOB KOJIbLA;, UMEFOIITUI
6, 10 unu 14 7 31eKTPOHOB, OOLIMX B IUKJIMYECKOM MACCHBE, M UMEIOIINM, TOMUMO aTOMOB
yIJepona, OT OJHOTO A0 TPEX reTepoaToOMOB Ha KOJIBLO, BBIOPAHHBIX U3 TPYIIIbL, cocTosmel u3 N,
O u S. ITpuMepsl reTepoapuIbHBIX PYIIN BKIOYAOT aKPUIHHIII, a30LUHII, O€H3UMHIA30JIHII,
oenzodypanun, 6enzoruodypanui, beHzoTnodeHm, OEH30KCa30IMI, OEH3THAZOIIII,
OeH3TprazoNwI, OEH3TETPA30IMII, OCH3U30KCA30IIII, OEH3U30THA3O0IIII, OCH3UMUAA30JINHIIL,
kapOazosmn, 4aH-kap6azonui, kKapOONMUHIII, XPOMAHUII, XPOMEHWIT, IUHHOJIMHUI, QypaHu,
dbypazaHui, UMUIA30IHMHWI, UMUAA30Ji, 1 H-uHna3onun, WHAOASHW, MHAOIHMHUI, UHAOIH3UHHIII,
uHnomn, 3H-unnonmn, n3o0eH3odypanus, U30XPOMaHUI, U30MHIA30IHII, U30UHAOIUHII,
W30MH/IOJINJI, H30XUHOJIMHIII, U30THA30JIUI, U30KCA30JIUII, METHIEHANOKCU(EHWT, HAQTUPUAMHII,
OKTarugpOU3OXUHOIUHMI, OKcanuasonui, 1,2,3-okcaguasonud, 1,2,4-okcannasonui, 1,2,5-
okcanuazonu, 1,3,4-okcaanaszonini, OKCa30JUAUHNI, OKCA30JIUI, OKCA30JUANHII, TUPUMUIUHNI,
(benanTpuanHWI, (EHAHTPOIUHWI, (PeHa3uHII, HeHOTHA3HHII, (PeHOKCATHHHUI, (PEHOKCA3UHIII,
(dbTanazvHUI, MUIEPOHIIT, TTEPUIUHIIL, TTyPUHUI, TUPAHUJI, TUPA3UHUJI, TUPA3OTHIHHMUIL,
MHAPA30JIMHIJI, TUPA3OJIIIL, TUPHUIA3HHI, THPUI00KCA30JI, TUPUIONMHUAA30]1, TUPUIOTHAZOIL,
MUPUIAUHWI, TUPUAWIL, TUPUMHUIUHUI, TUPPOJUHIIIL, 2H-ntupponus, nupposIui, XMHa30JIUHNIL,
XUHOJMUHW, 4H-XUHOMM3NHWII, XUHOKCATMHIWI, XUHYKJIUAUHWI, TETPAruIPON30X UHOJIMHUIL,
TeTParugpOXUHONNHUT, TeTpasonui, 6H-1,2, 5-tuannaszunun, 1,2,3-ruagnazonun, 1,2,4-
tuannazonun, 1,2, 5-tuaguaszonun, 1,3,4-Tuannazonui, THAHTPEHWUI, THA3OIUI, TUSHT,
TUEHOTUA30JTHJI, THEHOOKCA30JIUJI, THCHOMMUAA30IkJ1, THO(eHIT, TprasuHu, 1,2,3-Tpra3omu,

1,2, 4-tpuazonun, 1,2,5-tpuazonun, 1,3,4-Tpua3oann U KCAHTEHUIL

[00106] «I'eTepoapunalkuiabHasy TPYIINa BKIOYAET FETEPOAPUIIbHYIO IPYIITY, KOBAJIEHTHO
CBSI3aHHYIO C aJIKUJIBbHOM IPYIIION, IAe paguKal HAXOAUTCs B AJIKWIbHON IPyMIe, KaXaas U3
KOTOPBIX HE3aBUCHMO SIBJISIETCS] HEOOs3aTENIbHO 3aMELIeHHOM Wit He3aMelneHHOH. [Ipumepsl
reTepoapUIANIKIIBHBIX IPYII BKIIOYAIOT FeTePOAPHIbHYIO FPYIIY, UMEOLyIo 5, 6, 9 unu 10
KOJIBLIEBBIX aTOMOB, CBsA3aHHbIX ¢ C1-C6 ankunbHOM rpynnoii. [Ipumepe! rerepoapaikuibHbIX
IPYI BKJIOYAIOT B Ce0s1 MUPHUAMIIMETHIIN, THPHIWIITHII, THPPOIMIIMETHII, TUPPOIHAISTHIL,
MMHIA30IMIMETIIT, IMUAA30IMI3TIIL, THA30IMIMETHII, THA30IUIISTII, OSH3UMUAAa30IUIIMETHIL,
OEH3MMNAA30JIIII3 TIIT, XMHA30JIMHUIMETHII, X UHOJIUHUIMETHII, X HHOJNMHWIITHIL,

OeH30(hypaHUIMETHIT, U30UHIOJIUHUIATII, U30XUHOJUHUIIMETHI, M30UHIOTHIMETHI,
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LHUHHOJMHUIMETUI 1 OeH3oTnogeHmd T, CrennanbHO HCKITIOUEHbI U3 00beMa 3TOro TepMUHA

COCAUMHCHUA, UMCHOIIUE COCCAHHUE KOJIBICBLIC aTOMBI O w/vnu S.

[00107] Hcnonb3yemblii B JAHHOM JOKYMEHTe TepMUH «3((HEKTHBHOE KOJIMUYECTBOY
COEIMHEHMs PEACTABIIAET COOO0H KONNYECTBO, KOTOPOE SIBIIETCS JOCTATOYHBIM IS
OTpHLIATEIbHON MOAYJISIUK Wik nHruOupoBanus aktuBHOCTH KRas G12C. Takoe Konmu4ecTBo
MO>KHO BBOAMTD B BUJI€ OAHOKPATHOH 1O3bI MJIM MOKHO BBOAMUTH B COOTBETCTBUU CO CXEMOM, MpH

KOTOpO#t OHO 3 eKkTUBHO.

[00108] Hcnonb3yemblii B JAHHOM JOKYMEHTE TEPMUH «TepaneBTudecku 3G eKTuBHOE
KOJINYECTBO» COEAMHEHMsI IPEACTaBIAET COOOM KONINYECTBO, KOTOPOE SIBJISETCS AOCTATOYHBIM IS
OCJIa0NIeH!sI WIH AJIsl HEKOTOPOTO YMEHbIIEHHs CHMITTOMA, WJIH JJISi OCTAHOBKH, WU JUISI
00paTHOrO pa3BUTHA COCTOSHHUSL, WIN JUT OTPHLIATENIbHON MOAYJISLIMY UJIM MHTMOMPOBAHUS
aktuBHOCcTH KRas G12C. Takoe konn4ecTBO MOXKHO BBOUTD B BU/I€ OJHOKPATHON J03bI MU

MO>KHO BBOAMTDb B COOTBETCTBHH CO CXEMOH, MPHU KOTOPOI OHO 3(pPeKTHBHO.

[00109] Kak ucrnonb3yeTcsi B JaHHOM JOKYMEHTe, JIeYeHHe 03Ha4aeT JIo0oi crocod, npu
KOTOPOM CUMIITOMBI UJIH MATOJIOTHUA COCTOSAHUA, paCCTpOfICTBa i 3360J’[€B3HI/IH YIy4dlIarTCsa UJIn
HHBIM 00pa30M GaronpusTHO U3MEHSIOTCS. JIedeHne Takke OXBAaThIBAET JIFO00E

Q)apMaueBTquCKoe MMPUMCHCHUEC KOMHOSHL[PIfI, OIMHCAaHHBIX B JAHHOM JOKYMCHTE.

[00110] Kaxk ucrionb3yercs B JaHHOM JOKYMEHTE, YIy4LIEHUE CHMIITOMOB KOHKPETHOTO
paccTpoiicTBa myTeM BBEEHHSI KOHKPETHON (papMarieBTHIECKO KOMITO3HLIUA OTHOCHTCS K
HIO6OMy YMCHBIICHUIO, MOCTOAHHOMY UJIM BPEMEHHOMY, JJIUTCIIbHOMY WJIN NPEXOIAIICMY,

KOTOPOE€ MOKHO OTHECTU UJIK CBA3AThb C BBEACHHUEM KOMITIO3HUILIUH.

COEJJMHEHW A

[00111] B onHOM acriekte H300peTeHuUs PeIIoKeHbl COeIUHEHMS], TPeICTaBIeHHbIE

dopmyoii (1):
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R2
Y/
Dopmyna (1)
[00112] i ee papMarieBTHUECKU IPUEMJIEMOH COJBIO, TTE!
[00113] X npencrainsieT coOoi 4-12-ujeHHOE HACHIIEHHOE HJIM YaCTUYHO HACHIIEHHOE

MOHOLHUKJIIMYECKOEC, MOCTUKOBOEC UJIU CITUPOUHUKIIMICCKOE KOJIBIIO, MPHUYEM HACBIIICHHOC NUJTU

8
YaCTHYHO HACBIICHHOC MOHOIUK/INYCCKOC KOJIbBLIO HEO0s13aTeNbHO 3aMCIICHO OJJHUM HUJIN bosee R 5

[00114] Y npencraBnsieT codoii cesi3b, O, S um NR’;
[00115] R! npencrasnsier coboii —C(0)C(R?A) =— C(R®), wm —~SO,C(R*) =——= CR®),;
[00116] R’ npeacTasisier co00i BOAOPOH, aaKWII, THIPOKCUAIKIIIL, TUTHIPOKCUAKHIL,

5p 10
ATKUJIAMUHWIAJIKIL, TAATKUIaMUHATIAIKW, -Z-NR'R ™, reTepoLuKIiIn, reTepouKInIaIKkul, apu,
reTepoapui Win reTepoapuiaiKkuil, IpUIeM KaKAblil U3 Z, FeTepOLUKIINIIA, FeTePOLUKINIAIKNIA,
apuja, reTepoapuiia U reTepoapIIaIKIIa MOXKET ObITh HEOOS3aTENBHO 3aMELIeH OHUM WK OoJiee

R’:

2

[00117] Z npexactasisier coboit C1 — C4 ankuew;

[00118] kaxpii R® HesaBuciMo npencrasisier co6oit C1 — C3 alKiL, OKCOrpyIIy HIiId
rajoreHaJKNII,

[00119] L npencrasisier coboii cBsi3b, -C(O)- umu C1 — C3 ankuiew;
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4 -
[00120] R" mpencrasisier coOoli BOIOPON, LUKJIOAIKII, T€TEPOLIMKIINI, APHI, APAJIKHIT WU
reTepoapuil, MPUYEeM KaxIbli U3 LUKJIOAIKWIIA, TETEPOLIMKINIIA, APUJIA, apaJIKUiIa U reTepoapuia

MOJKET GbITh HeOOs3aTeNbHO 3aMelier onHuM i 6onee R® win R’
[00121] kaxpiii R HesaBicnmo npencrassier coboit Bogopox miu C1 — C3 anku,

[00122] R® NPeACTaBIsAET COOOM LIMKIOATKHI, TeTePOLIUKIIII, T€TEPOLUKIHIIATIKII, AP WK
reTepoapull, MPUYEeM KaxKIbli U3 LHUKJIOAIKWIIA, TETEPOLIMKINIIA, APUJIa WA FETEpOapuiia MOKET

;
OBITH HEOOSI3ATENBHO 3aMeleH OHUM Ui Oosee R';

v p7 -
[00123] Kax bl R He3aBucUMO mipencrasisieT coOol ranores, ruapokcmi, Cl — C6 ankmi,
LIUKJIOQJIKII, aJIKOKCH, TAJIOT€HAJIKIII, aMUHO, LIMAHO, TeTEPOANIKIII, THAPOKCHAIKUI Uitk Q-

rajjoreHaKwI, npuuem Q npexncrasisier codoit O wu S;

[00124] R® npezcrasisier codoit okco, C1 — C3 ankun, C2 — C4 ankuHUII, reTepoajKul,
mano, -C(O)OR’, -C(O)N(R),, -N(R”),, mput 5tom C1 — C3 asikui MoxeT BbITh HeOBs3aTeNbHO

5 5
3aMelneH nuaHo, ramoreHoM, -OR”, -N(R”), umm rerepoapuiom,

[00125] Kkl R HesaBrCHMO MpeacTaBJsieT cOOON BOIOPOA, OKCO, allvl, THAPOKCHI,
T'UIPOKCHANKII, LIUaHO, ranored, C1 — C6 ankui, apanku, rajJoreHajaKuil, reTepoankul,
LUKJIOAJIKII, T€TEPOLMKIINI, Fe€TEPOLIUKIIMIIATIKII, AIKOKCH, TUATKUIAMUHIIL,
TUATKUAIAMHUIOATKII WK AHAKIIaMAHUIANKIWL, ipu 3ToM C1 — C6 ankuin MoxeT OBITD

HeO0s3aTeNbHO 3aMCUICH UKJIOAJIKHIIOM,

[00126] kaxpiit R HesaBucimo npencrasisier coboit Bogopox, amr, C1 — C3 ankuu,

reTepOoaIKIII WU THIPOKCHATIKII,
[00127] R* otcyreryer, npencrasisier co6oit Bogopox wm C1 — C3 anku,

[00128] kaxmbiii R° HesaBicnmo npencrasisier co6oit Bogopox, C1 — C3 ankmu,

AITKWJIAMUHWIAJIKWIL, JUAJTKUITIAMUHWJIAJIKWIT WK FETCPOLUKITUIIATIKAIL,
[0100] m paBHO HYJIFO UK LeIOMY Yucily ot 1 1o 2;

[0101] p paBHO OAHOMY WJIM ABYM; U IIPU 3TOM,

[0102] B cyuae, ecin ——— mnpexcraBiser coboit TPoitHyo cBsi3b, Torma R* orcyrersyer, R®
IIPUCYTCTBYET U P PABHO OHOMY;
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NPEACTaBIIsAET COOOH NBOHHYIO CBS3b, TOTAA RA MIPUCYTCTBYET,

[0103] unu B ciiyuae, ecnu
B A ;B

R” mpucyrcTtByeT u p paBHO AByM, uiu R™ , R™ 1 atomsl yriiepona, K KOTOPbIM OHU

MPUCOeAUHEHBI, 00Pa3yIOT S-8-uIeHHBIN YaCTUYHO HACHIIEHHBIN LIUKJIOATKIII, HE0OS3aTeNIbHO

vy 7
3aMeleHHbIA OqHUM wiu Oonee R,

[0104] B onpenenenHbIx BapuanTax peanmmsaru R'-X npencrasiser coboii:

R1

[0105] rme R' omnpezneneH 1 Popmyrsl I 1 nunepasuHUIBHOE KOJNBLIO HEOOSI3aTEIbHO 3aMEIIEHO
R®, rne R® snstercs Takum, kax onpeneneHo B @opmyiie . B HEeKOTOpBIX BapHaHTax peanns3aluu
R® npencrasnser co6oii C1 — C3 ankui, re anki HeoOs3aTenbHO 3aMeimes uano win OR’ mm -

C(O)N(R5 )2, TTI€ KaXKIbIi R’ HesaBuCHMO npencrasisieT codoit Bomopon unu C1 — C3 angkui.

[0106] B koHKpeTHBIX BapuanTax peamusarui R' npencrasmser coboit —~C(0)C(RY) ——= C(RB)p,

rne R®, R® u p SBJISIFOTCS TAKUMH, Kak onpeaeneHo B @opmyne 1. B onHOM BapuaHTe peann3annuu

C(R®)p, rme npencTaBnser coboii TpoiiHyro

R' npencrasuser coboit —C(O)C(R™)

B o
cesi3b 1 R™ orcyrersyer, p pasHo ogsomy u R mpencrasister coboit C1 — C3 ankmn. B ogrom

CRP),, rne ——

BapuanTe peanmsatuu R' npexncrasmsier coGoit —C(0)C(R™)
npeacTaBisieT coOOl NBOHHYIO CBS3b U RA npexncrasisiet codboii Bonopon win Cl — C3ankun, p
paBHO mBYM, i Kaxasiii R® mpencrasiser coboit Hesasucnmo somopox, C1-C3ankun,
MMANKHIAMUAHIIANKII MM TeTePOLHKINIANKIN. B 0MHOM BapuaHTe peanm3amun R’
npencrasisier co6oii —C(0)C(R™) =C(RB)p, rae R* npencrasisier co6oit Bonopon wn C1 —
C3aNKu, p paBHO IABYM, ONHMH 13 yKasaHHbIX R® mpencrasmser coboit Bonopox, C1 — C3akm
IUATKUIaMUHUJIAIKAI WIN TeTePOLUKIMIANKIIL U IPYToit R® MpeacTaBIsieT CoOO BOXOPOA WIIH

C1 — C3ankun. B oxsom BapuanTe peanmsarmu R' npencrasmser coboit —C(0)CH=CH,.
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[0107] B ogrOM BapuaHTe peanuzauuu Y npexacrasiser codoi O umm NR’, u R BBIOpaH u3
IPYIIIBI, COCTOSALIEH U3 alKUJIa, THAPOKCHANIKUIIA, TUTHAPOKCHAJIKIIIA, AKUIaMUHUIAIKUTIA,
IVaJKWIAMHHITAIKIIIA, TeTePOIMKIINIIA, TeTePOLMKINIIAKIIIA U TeTepoapiiia. B oqHOM BapuanTe
peammsauun Y npexcrasmser coboii O, u R mpencrasmser co60il rHAPOKCHANKILL,
JUTUAPOKCUANIKII, AIKMITAMUHUIIAIKII WIN AUATKUIAMAHIIANKUTL, T alKUIaMUHUIAIKIT W
JIMATKHIAMUHIIANKI HeoDA3aTebHO 3aMeleHs! onHuM min Goee R’. B oxHoM BapuasTe
peanu3anuu n300peTeHus], Heo0sA3aTeIbHO 3aMEIEHHbINA ATKIJIAMUHIJIATIKII WA
JAUAJKHIaMHUHUIIAJIIKHWII HE3aBUCHUMO BbI6paH us3 MeTI/IJ'[aMI/IHI/IJ'IHpOHaH-z-I/IJ'Ia,
AUMCTWIAMUHUIIDTUJIA, METUJIDTUIIAMUWHWIIDTUJIA, AUMETUIIAMUHUJITIPOTIAHWIIA,
IUMETUIAMHHIIIIPOIIAH-2-1J1a, TUMETHIAMUHUIOY TaHWIIA, AUMETUIAMUHUIOyTaH-2-1a, 2-
IVMETHIaMUHWIIPOIaHoa WK AU3TWIAMUHIWITIIA. B onHOM BapuaHTe peanuzauuu Y
npencrasisier coboit O win NR” u R” npencrasisier co50it reTepOLMKIIIT Uil
reTepOLMKIINIANKII, HeoOsS3aTeIbHO 3aMeleHHbIH onHuM umi Gonee R, Heorpanuumsarormie
npuMeps! oxHoro 1 Gonee R’, korna R” mpencrasmnser coG0i reTepOLMKIT WK
rerepounkauiIanku, skodaroumi C1 — C3 ajgkui, alui, OKCOo, [IUAHO, alTKOKCH, IIUKJIOAJTKUIL,
LHUKJTOAJIKUIIMETUJI, TaJIOT€H U TUAPOKCIIL. HeOFpaHI/I"II/IBaIOH_[I/Ie MMPUMEPHBIL R2 FE€TCPOLUKIINUIIOB,
HEoGs3aTeNIbHO 3aMeIeHHbIX onHuM win Gonee R, Bkmouarot aserumunn, C1-
C3ankmi3aMereHHbli a3eTHANHII (HAIpUMep, METHIIA3ETHMHII), TaIOreH3aMeleHHbII
azeTHANHUI (HarpuMep, 1npTOpa3eTUANHILI), TeTparuaponupas, nuppomuanami, C1-C3
aJIKUJI3aMeLIeHHBIN TUPPOIUINHII (HATIpUMEP, METUIMUPPOIUANHNIL, AUMETUIIHPPOIUIUHII U
I/I3OHpOHI/IJ'IHI/IppOJ'II/II[I/IHI/IJ'I), LHUKJIOAJTKUTIAIKUIIITUPPOIUAUHNIL, THAPOKCUTTUPPOJIUIUHNIIL,
rajoreH-3aMelleHHbIH MUPPOTUANHUI (Hanpumep, GTOPNUPPOIUINHNAT U AUGTOPIUPPOIUIUHNI),
METOKCH3 THIIHPPOTHANHII, (N-METHII)METOKCHUITUPPOIUINHN, TTHIIEPA3HHNIL,
OMMETHUIAMUHIIIITHPPOIUANHI, MopdonuHm, Metruamopdonnamn, 1,4-okcazenanui,
nunepuauaui, C1-C3 ankun-zamMeleHHblH TUNepUANHIII (HallpuMep, METUIITUIIEPUINHNT),
ANWIIITUTNIEPUAWHNWIIL, TUAHOMMUNICPUANHAII, HUKITOAJIKUIIITUIICPUAUHNUIL, TAJIOTCHITUIICPUAUHNIT
(HanpuMmep, GpTopNIUNEePUINHNT), TUTATOTeHIUITEPUANHII (HarpuMep, UG TOPIUNIEPUINHIL),
AJIKOKCUTMIIEPUINHII, TTUPPOIUAOHWI, TUIEPUAOHII, THOMOpGoauHuI-1, 1-nuokeunn, 3 -
azabunmkio[3.1.0]rekcanmn, okca-5-a3abunukio[2.2.1]rentas-5-un u azabunukio[2.2.1]rentan-

2-WJI.
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. 2 o
[0108] B onnoMm BapuanTe Y mpexncrasiisiet cobori O u R” npencrasisier coboli rerepoapuiaikm,
HeoGs3aTeNIbHO 3aMeIeHH b onauM umi Gonee R”. B omHOM BapuanTe peannsanun

reTepoapriibHasl 4aCTh reTepOoapuIIaIKIIIa MPEACTABISIET COOOH MUPUIMHIIL

[0109] B ogHOM BapuaHTe peanuszauuu Y npeacrasisier codoit O u R’ MpeaCTaBIsieT COOOH -
ZR’R". B omHom BapUaHTE peanu3aiuu R’ npezncrasisieT codoit C1 — C3 ankun u R" HezaBucumo

BbI6paH u3 anujia, TUAPOKCHUAJIKHIIA UJTU aJIKOKCH.

o 2 o
[0110] B ogrOM BapuaHTe peanu3aunu Y mpeacTasisieT codoii cBsi3b 1 R” npencrasiser coboit
BOJIOPOJ, T€TEPOLMKIINII MITH apHJI, I[e YKa3aHHbIE TeTePOLMKIIIII H apHJI HE00sI3aTeIbHO

9
3aMCUICHbI OJJHUM HJIHN Oosee R™.

- 2 o
[0111] B ogrOM BapuaHTe peanu3auuu Y mpeacrasisieT coOoi cBsi3b, 1 R nmpencrasisier coOoi

CBsI3b BOJIOPOZ.

[0112] B onsom BapuanTe peanusaruu Y npeacrasisier coboii cessb, n R? npencrasiser coboit
reTepOLMKIINI, HeOOA3aTeNbHO 3aMeleH b oqHuM Hu 6onee R”. B oniHOM BapuanTe
peammsaru Y mpenctasisier coboii ¢k, n R® mpencTasisier coboii reTepoIHKIIIL,
HEeoO0s13aTeNIbHO 3aMELIEHHBIN METUJIOM, TAJIOTCHOM TN TuMeTHIaMuHO. Heorpanuduparoiue
npuMephl R* reTepoLiKInIOs BKIIOYAT a3€THINHIL, THIePHIUHUL, TUIEPA3HHIL, MOP(OTHHUT

U NAPPOIUAUHHAIL

o 2 )
[0113] B ogHOM BapuaHTe peanu3auuu Y MpencTaBisieT coOoi cBs3b, U R mpeacrasisier codoit
apuUI, HeOOA3aTEBHO 3aMeleH bl oM 1 Gonee R°. B 0IHOM BapHaHTe peau3ariii api

HpencTaBisAeT co0oil (heHN, 3aMeIeHHbINH TeTePOLUKIUIAIKIIIOM.

[0114] B HEKOTOpBIX APYrHX BapHaHTAX peau3auy, Koraa X npeacTaBisieT coOoi
MOHOLIMKJTIYECKOe Konblio, R* mpeacrasiser coboii apun. B ogHom BapuanTe peanmsamuu R*
BBIOpAH M3 IPYIIIBL, cOCTOsIEl u3 (peHmta 1 HahThIa, U HeoOs3aTeNbHO 3aMEIeH OHUM UJIH
Gomee R® mm R’ TIpumepsr 3amectuteneii R’ Brmouaror ramoren, rugpokcun, C1- C6 ankun
(marmpumep, C1- C3 ankui), IUKJIOANKWI, TAJIOTeHANKII, Q-raJloreHaNKmI, aMuHO, IUAHO,
TUAPOKCHAJIKHII M ATKOKCH. B OTHOM BapuaHTe peann3aiuy apuil IpecTaBsier co0on GpeHun,
3aMeIeHHbIH OHOM wiu Gosee rpyrnmamu R, HE3aBUCHMO BHIGPAHHBIMIL H3 FaJIOreHa,
ruapokcuina, C1-C3 ankuna, rajoresankuia, Q-rajoreHajakuia 1 alkokcu. B oqHoM BapuaHTe

i = o 7
peayM3auny apui npencrasisier codoil penm, 3amerneHHbli ogHO nin 6onee rpynmamu R,
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HE3aBHCHMO BBIOPAaHHBIMH U3 T'aJIOT€Ha, FaJIOTeHANKNIIA, METHIIA, H30IPOITNIIA, METOKCH, Q-
rajoreHajkuia U Tuipokcuia. B ogHOM BapuaHTe peann3aluy apuil MpencTaBisieT coOoi Gpenn,
3aMeIeHHbII OTHOW WK OoJiee rpynnamMu R’, HesaBucUMO BBIOpPAaHHBIMH U3 METHIIA,
TpudTopmeTnia, 2,2,2-TpuQTOpITHIIA, THAPOKCHUIA, TPU(PTOPMETOKCH, THAPOKCHIA, PTOpa, XJI0pa,
M30MPOINIIIA, LIUKJIONPONIIIA U TPHTOPMETHATHO. B OTHOM BapuaHTe peanu3anuu apui
npeAcTaBIsieT co0o (heHNII, 3aMEIeHHbIH OHONH-TPeMs TPyIamMu R’, HesaBucumo BBIOpaHHBIMH
U3 THAPOKCUIA, GTopa v XJiopa. B oqHOM BapuaHTe peain3aluuy apui MpeacTaBisieT coOo GheHu,
3amenteHHbIi ruapokcmiom u C1-C3 ankunom win asymst C1-C3 ankunamu. B onHom Bapuanre
peanu3anuu apui MpeacTasisier coOol GpeHw, 3aMmeeHHbIH Q-rajoreHa KuiIoM U THIPOKCHIOM

ni (GTOPOM.

[0115] B onHOM BapuaHTe peannu3aunuu R npeACTaBisieT COOOH apuil, Tae apuil MPEACTaBISET
co6oii HadTHII, HeoBs3aTENbHO 3aMeIeH b oHUM Wik Gonee R’ B oxHOM BapuanTe
peanu3aluu apui mpeacTasiseT codboli Had T, 3amMeleHHbIN OTHOM 1n OoJiee TpynnaMu R7,
HE3aBUCUMO BbIOPaHHBIMH M3 rajioreHa, ruapokcmia, C1-C3 ankuna, ranoreHankmina, Q-
raJJOreHaJIKuja U alIKOKCU. B OTHOM BapuaHTe peann3aliy apui MpeacTasisieT coOoit Had T,
3aMelleHHbIH OHOM nin Oonee rpynmnamu R’, HesaBucuMO BBIOpAaHHBIMH U3 TaJIOreHa,
raJIoreHajKuia, MeTUIa, U30MPONuia, METOKCH, Q-rajJoreHankusia U ruipokcuia. B ogHom
BapuanTe peanmsarmu R npencrasmsier coGoii HadTHII, HeOBI3aTENbHO 3aMEIeHHbIH OTHUM HITH
OoJiee 3aMECTUTENSIMU R7, HE3aBUCUMO BBIOPaHHBIMH U3 rUapokcuia, ranoreHa, Cl -C3 ankuna,
AMUHO U TajioreHankina. B onHoM BapuanTe peanusauun R' nmpencrasmser coboit nabru,
HeoOs13aTeIbHO 3aMELeHHBIN OIHUM-TPEMSI 3aMECTUTEIISIMU R7, HEe3aBHUCHUMO Bbl6paHHbIMI/I u3

audropMeTuia, MeTUNIA, THAPOKCUIIA, aMUHO, (PTOpa U XJ0pa.

[0116] B ogHOM BapuaHTe peau3aliu apui MpeacTasisieT codboli HadTun, Heobs3aTeTbHO
3aMelleHHbIH OIHUM UM Oosee ranoreHaMu. B ofHOM BapuaHTe peanu3aliuy apui MpeacTaBiseT
coboit Ha T, 3aMereHHbIH ruapokciioM U Tpudropmerunom win C1 — C3ankunom. B onHom

BapHAHTE PeaTH3aLUy apuJl IPEICTaBIAeT OO0 HadTIII, 3aMeLeHHBII THAPOKCUIIOM.

[0117] B omgHOM BapuaHTe peannu3alunin R NpenCTaBseT cOOOM reTepoapul, HeoOs3aTENbHO
3aMeleH bl oxHIM 1 Gonee R’ B oxHoM BApUAHTE peaiu3aluu R npeacTaBiisieT cooom
reTepoap, HeoOA3aTeIbHO 3aMELIeHHBIH OXHIM MK Gosiee R, He3aBHCHMO BHIOPAHHBIMHU 13
rajoreHa, rugpokcuna, C1-C3 anxuna, rajoreHankuia, Q-rajnoreHanakuna, alkokCH U aMuHO. B
onHOM BapuanTe peanmsamuu R* npencrasnser coGoi HHION, HHAA3OIIMI, X MHOMMHII,
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W30XUHOJIMHIII, TUPUAUHUI uin OeH3o[d]tuazonui, HeoOs3aTeIbHO 3aMeIEeHHbIA OJJTHUM HJTH
7 4 -
6onee R'. B onHOM BapuanTe peanuzanuu R™ npencrasisier coOOM MHAOM, UHIA30JIHIIL,
XUHOJMHIJI, U30X MHOJIMHUJI, TUPUAUHII 1k OeH3o[d]truasonu, HeoOsi3aTeIbHO 3aMeLeHHbI T
7
onHuM wu Ooniee R ', He3aBucuMO BhIOpaHHBIMU 3 Tajiorena, ruapokcmia, C1 -C3 ankuna,

rajJorcHaJiKkujia, Q-ranoreHanKI/ma, AJIKOKCH 1 aMHUHO.

[0118] B emie npyrux BapuaHTax peaju3aluu R NpeaCTaBIisieT cOOOH reTepoapui, Heo0s3aTeTbHO
VHIOVIT FIJTH MHIA30II, KAKIBIH U3 KOTOPBIX MOKET OBITh 3aMelieH oaHuM miu Gonee R’ B
OIHOM BapHaHTE peanu3anuu R NpeACTaBIseT COOOH reTepoapuil, HeoOs3aTENbHO 3aMeIeHHbIH
onHuM 1K Gosee 3amecTuTeIsIMI R, HE3aBHCHMO BHIOPAHHBIMU M3 TPYIIIIbI, COCTOSIIEH 13
ranorena, runpokcmia, C1- C3 ankwmna, ranoreHankuia, Q-rajoreHankuia U ajJkokcu. B omHom
BapuanTe peanmsarmn R rerepoapu npencrasmsier coboii HHAA30MMI, HEOGA3ATETHHO
3aMeIeHHbII OHIM MM ABYMs R, HE3aBHCHMO BBIOPAHHBIME U3 aTKOKCH, ranoreHankmia u C1-
C6 anxuna. B npyrux BapuaHnTax peagn3alun R reTepoapuil MPEeACTaBisieT COO0M XUHOMMHUI HITH
M30XMHOJTMHMII, KaXIbli 13 KOTOPBIX HEOOs3aTebHO 3aMeleH oM wiu Goree R, B oxrHOM
BapuanTe peanmsanuu R rerepoapu npencrassier coboi XMHOIMHII WIH H30XHHOMMHI,
KaXIbII M3 KOTOPBIX HEOOsI3aTeNIbHO 3aMeLIeH OHUM Hin OoJiee R7, HE3aBUCUMO BBIOPAHHBIMH 13
amuHo, ruapokcuna, C1 — C3 ankuna u runpokcuwia. B onHOM BapuaHTe peanusanuu R*
reTepoapui MpeacTasisieT COO0 XUHOMMHII HITH H30X MHOJMHIJI, KaJKABIA U3 KOTOPBIX
HeoGs13aTeNbHO 3aMeieH R, BHIOPAHHBIM W3 IHIPOKCHIIA M AMHHO. B OHOM BapHaHTe
peammsari R* rerepoapun npeacrapiser coboit MUPHIMHII, HEOOA3aTETbHO 3aMEIIEHHBIH OTHIM
nm Gonee R”. B oxHoMm BApUAHTE peau3aluu R reTepoapuil MpeACTaBisieT COO0i MUPUIUHII,
HEOO3aTebHO 3aMeIeHHbI oHIM 1 Gonee R, HezaBrcHMO BbIOparHbME 13 C1 — C3 ankuna,
rajioreHa u rajioreHajkwia. B npyrux BapuaHTax peaau3aiuu R* reTepoapuil MpeAcTaBisieT CoOok
Genso[d]Trasonn, HeoGA3aTeTbHO 3aMEIEHHBII OXHIM 1K Gosee R, TaKiMH Kak MHIPOKCHIT,
onuH uu nBa C1 — C3 anmkuna wm ruapokcun, v oguH win asa C1 — C3 ankuna. B ogaoM
BapuanTe peanmsarmu R rerepoapui npencrasmsier coGoi HHIOMMIN, HEOBA3aTENBHO 3aMELIeHHBIH
onuum umi Gonee R7. B omHoM BapuanTe peanusauuu R rerepoapun npencrapmser co6oit
HMHIOIWII, HEOOS3aTENbHO 3aMELIEHHBIA OTHUM HITH IBYyMs R7, HE3aBHUCUMO Bbl6paHHbIMI/I u3

rugpokcuna u C1 — C3ankuna.

o 4
[0119] B ogHOM BapuaHTe peanu3auuy, rae X npefacTaBisieT COO0H MOHOLMKINYECKOE KONbLO, R

npeaAcTaBJIsICT coboii apaJIKuJIL. B OMpPEACIICHHBIX BApUAHTAX pCajIU3allui apaJIKUJI MPEACTABIISICT
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coboii Oensmi. B npyrux BapuaHTax peaau3anuy ajakuil OeH3WIbHOH IPyIbl HE00S3aTeNbHO

3aMeIleH FUAPOKCUATIKUIIOM.

[0120] B ogHoM BapuaHTe peanusauuu L npencrasisier coOOi CBs3b.

[0121] B ogHOM BapuaHTe peanu3aifii m paBHO OJJHOMY U R’ npencrasisieT codoit C1 — C3 ankun.
[0122] B ogHOM BapuaHTe peajqnu3alyy m paBHO OIHOMY U R’ npeacTaBisieT CoO0H OKCO.

[0123] B ogHOM BapuaHTe peaanu3aluniu R® npezncraBiseT codoi rerepoankui, C2 — C4 ankuHUI
nm C1 — C3 ankun, HeoBs3aTenbHO 3amerneHHbIi -OR’, iano win rerepoapuiioM. B oxrom
BapuanTe peanmsarmu R® npencrasisier coG0i METHIL, IMAHOMETHIT, METOKCHMETIII,
ruapokcuMeTi. B oiHoM BapuanTe peanmsarmu R® mpencrasisier coboii Meri. B onHOM
BapuanTe peanmsarmu R® npencrasmster coGoii mpanomernit. B ogHoM BapuanTe peanmsarmi R

MPEACTABIISIET COOON THAPOKCHMETHIT.

[0124] B onnoM BapuanTe peanuzauuu Popmyna I Bkitouaer coenunenus, umeromue Gopmyy I-

A:

[0125] rme Rl, R3, R4, RS, Rw, L 1 m umeroT 3HaueHus1, onpeaeneHHble st Popmyib 1, R"
npeacTasiisieT coO0H BOIOPO, METUJ MITH TUAPOKCHAIKUIIL, U MUIEPUAUHUIBHOE KOJIBLO
HeoGs3aTenpHO 3amemeno R, rae R® spnsercs Taknm, kak onpeneneHo B @opmyie . B onHom
BapHaHTe peanusauuu L npencrasisier coboii CBs3b. B 0OHOM BapuaHTe peann3alun R
MPEACTaBJISAET COOOH apuiI WM TeTePOAPIIL, KAXKIIbIH U3 KOTOPBIX HEOOS3aTeIbHO 3aMEIIEH OTHUM
umn Gonee R® umi R7. B onsoM BapuanTe peanusamuu R* npencrasiser coboit apun mmm
reTepoapml, KaxkIblil N3 KOTOPBIX HE0OsS3aTebHO 3aMelleH oM min Gonee R”. B oxHoM
BapHaHTE pean3alluu KasKabIid R’ He3aBHCHMO BbIOpaH U3 THAPOKCUIIA, aMuHO, rajorena, C1-C3-

AJIKWJIa, raJJor¢HajJKuia, Q—ranoreHanKHna, UKJIOAJIKHMJIA U aJIKOKCH. B OOHOM BapuaHTE
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peanuzanuu R’ u R" kaskzpiii npexnctasisiet codoii C1 — C3 ankxun. B oqHoM Bapuanre
peanu3alnuu apui MpeacTaBisieT coOol (peHm, 3aMeeHHbIH OAHON 1iu OoJee rpynnaMu R7,
HE3aBUCUMO BbIOpaHHBIMH M3 rajoreHa, ruapokcuiaa, C1-C3 ankuna, rajoreHankuna, Q-
rajJloreHaJIKUJIA U ATKOKCU. B OTHOM BapuaHTe peaqu3aluy apuil IpeacTasisier co0oit e,
3aMelIeHHbIH OHOM in OoJiee rpynnamu R’, HesaBHCHMO BBIOPAHHBIMH U3 TaJIOTeHa,
rajloreHaJIKujia, MEeTHJIa, M30MPOIna, MeTOKCH, Q-rajioreHankuna U ruipokcuna. B omHom
BapHAHTE peAIN3aLUU apUJl MPEACTABIISIET COOOM (hEeHMIT, 3aMEIIeHHbIN OHON 1K Ooee
rpynmamu R, He3aBHCHMO BBIGDAHHBIME U3 METHIA, TPHGTOPMETHIA, 2,2,2-TpH(TOpPITHIIA,
THIPOKCUIIA, TPU(PTOPMETOKCH, THAPOKCUIA, (TOpa, XJI0pa, H3OMPOIIUJIA, UKJIOMPOIIIA 1
TpudTOopMeTHATHO. B OHOM BapuaHTe peanu3aluy apui MpeacTaBiseT coOon GpeHu,
3aMEIeHHbIN OJHON-TpeMs rpynnamMmu R7, HE3aBHCHMO BBIOpPAaHHBIMH U3 THAPOKCHIA, PTOpa U
xjiopa. B omHOM BapuaHTe peanuzanuy apuil MPeAcTaBisieT co0oi GeHnII, 3aMeIIeHHbIH
runpokcuiioMm u C1-C3 ankunom wm aymst C1-C3 ankunamu. B omHOM BapuaHTe peann3aniu
apuJI MpeacTasJsier co0oi GpeHn, 3amMereHHbli Q-ralOreHATKUIIOM U THAPOKCUIIOM WU (TopoMm.
B omHOM BapuaHTe peanuzaiyy apui npeacTapisier coool HadTHII, 3aMEIeHHbIH OTHOW WITH
OoJsiee rpynmnaMu R’, He3aBuCHMO BbIOpaHHBIMH M3 rajoreHa, ruapokcuna, C1-C3 ankuna,
rajoreHaJkuia, Q-rajJoreHajKuiIa U aIKOKCU. B 0JTHOM BapHaHTe pean3aliy apuil MPeacTaBisieT
coboit HadyTHIL, 3aMeIeHHbII OXHOM K Gonee rpymmamu R, HE3aBHCHMO BBIGPAHHBIMHE H3
rajioreHa, raJIoreHaJIKuiIa, METHIIa, M30MPONUIa, METOKCH, Q-rajioreHankuia u rupokcuna. B
onHOM BapHaHTe peamsanuu R' npexcrasmsier co6oit HaQTHI, HEOGI3aTENBPHO 3aMeLICHHBII
OIHUM MK O0Jiee 3aMECTUTEISIMU R7, HE3aBUCUMO BbIOPAHHBIMH U3 THAPOKcHa, ranoreHa, C1 -
C3 ankuia, aMMHO M rajoreHajkuwia. B oqHOM BapuaHTe peau3zanuu R* MpeACTaBIsieT COO0H
HadTH, HEOOA3aTEIbHO 3aMeLIeHHbIH OMHIM-TPeMs 3aMecTHTeNsIME R, He3aBHcHMO
BBIOpaHHBIMH U3 AU(TOPMETHIIA, METHIIA, THAPOKCHIIA, aMHHO, Topa U Xyopa. B omHoM Bapuanre
peanu3aiy apui mpeacTanisier codol HadTUI, HeoOs13aTeIbHO 3aMEIIeHHbINA OTHUM WJIH Oolee
rajoreHaMu. B oTHOM BapuaHTe peajiu3aliy apuil MPeACTaBisieT CoO00i HadTHII, 3aMEIeHHbIIH
ruapokcuiioM u TpudpTopmeriiioMm mnu Cl — C3ankunom. B ogHOM BapuaHTe peaauzaliy apui
NpeACTaBIIsIeT COOON HaTHII, 3aMELIeHHbIA THAPOKCUIOM. B omHOM BapuaHTe peanusanuu R*
npeacTaBisieT coOOl reTepoapu, rae reTepoapu NpencTaBisieT coO0M HHAA30III,
HEOOS3aTEIbHO 3aMEIICHHBII OXHUM I ABYMst R, HE3aBHCHMO BHIGPAHHBIMH U3 aTKOKCH,
rayorenankuia u C1-C6 ankuna. B omHOM BapuanTe peanusanin R* npeacTaBisieT coO0k

reTepoapull, e reTepoapril MPEACTABISET COO0H XUHOMMHIII HITH M30XUHOTHHUJ, KOKIABIN 13
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KOTOPBIX HEOOs3aTeIbHO 3aMeLleH OIHUM Win Oornee R’. B ogHoM BAapUAHTE peaanu3aluu R’
MpeACTaBIIsAeT COOON reTepoapul, rie rerepoapu MpeacTasiseT coO0H XMHOMNHWUIT U
W30XHHOJIMHILI, KXK/IbIH U3 KOTOPBIX HEOOsI3aTeNIbHO 3aMeIeH OHUM HITH 00Jiee 3aMeCTUTEISIMU
R’, He3aBucUMO BBIGpaHHBIMH 13 aMuHO, ruapokcua, C1 — C3ankuia u rugpokcuna. B ogaom
BapuanTe peanmsanuu R* rerepoapu npencrasiser co6oit MUPUANHIL, HEOOA3ATENBHO
3aMeIeHHbIH oxauM win 6oee R”. B ogHOM BAPHUAHTE peau3aluu R reTepoapuil MIpPeACTaBIsIET
oGOl TUPHIMHII, HEOOA3aTeTbHO 3aMeleH b ONHIM Hu Gonee R, He3aBUCHMO BBIGPAHHBIMI
u3 C1 — C3 ankuna, rajoreHa v rajoreHajkmia. B oqHOM BapuaHTe peanu3anuu R* reTepoapui
npencrassier coboit Genso[d]Tuasonm, HeoGs3aTeNbHO 3aMeIEeHHbII oHIM i Gonee R,
TaKUMH Kak ruapokcui, oaud win asa C1 — C3 ankuna unu rugpokcu, 1 ogu wim asa Cl1 — C3
ankuna. B oqHOM BapuaHTe peanu3anuu R* reTepoapui MPeacTaBsieT COOOM WHAOII,
HeoGs3aTeNIbHO 3aMeIeHH b onuuM ui Gonee R7. B omHoM BapuanTe peammsauuu R rerepoapun
TPeNCTABIAET COOOI MHIOMI, HEOOI3aTeTbHO 3aMeLIeHHbII OTHUM HIH AByMs R, He3aBHCHMO
BbIOpanHbIME 13 ruapokcuiia u C1 — C3ankuna. B onHOM BapuaHTe peanu3zauuu RM MpEeACTaBIsET
coboit meTis. B ogHOM BapuaHTe peanusaluy MUNEePUANHUIBHOE KOJIBLIO SIBIAETCA
He3aMelIeHHbIM. B 0gHOM BapuaHTe peanu3aluy NUIepUInHUIBHOE KOJbLO 3aMEeIIeHO RS. B
OIHOM BapHaHTE peanu3anun R® npexncrasisier coboit C1 — C3 ankui, HeoOs13aTeNbHO
3aMeLIeHHbIN IUaHO UJIH THAPOKCHIOM. B OZTHOM BapuaHTe peanu3aiuu R® npeaCcTaBsieT coO0k
METWJI, [UAHOMETUII WU TUAPOKCUMETUI. B 0gHOM BapuaHTe peanu3anuu R® MpeacTaBsieT coOou
MeTwui. B oiHOM BapuaHTe peaiusaiuu R® npencraBisieT co0oit mmanoMeTu1. B oqHOM BapuaHTe
peanuzanuu R® npeAcTaBisieT coO0H ruapOKCUMETII. B npyroM BapuaHTte peanu3anin R’uR"
Kax bl npencrassiet codoit C1 — C3 ankmin, RM NpeACTaBIsAeT COOOH METHI, R® MPEACTaBISAET
co0Ool MeTHJI, TMaHOMETWJI WIIM TUAPOKCUMETHII, L nmpencrasisier coboii CBs3b, U R* MIPEACTABIISACT
coGOIi apHIT MK reTepoapull, Kax/Iblil H3 KOTOPBIX HEOOsI3aTeNbHO 3aMeleH OHIM i Goree R°
v R,
[0126] B onroM BapuanTe peanuzaunu @opmyna I BkirouaeT coennnenus, numetrornne @opmyay I-

B:
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®opmyna [-B

u Rl, R3, R4, R9, L u m sBnsArOTCA TakuMH, Kak ornpezaeneHo B @opmye 1, R’ NpeaCTaBsieT coOOH
reTepOLMKIINIANKII, HeoGsS3aTeIbHO 3aMeLIeHHbIH onHuM uiH Gonee R’, i munepuansmuibHOe
KOIBLO HeoOs3aTenbHo 3amemeno R¥, rue R® sensercs takum, kax onpeaeneHo B Popmyne I B
OIHOM BAPUAHTE PEANM3ALIHH [eTePOLMKIUIbHAS YaCTh R reTepOLHKTHIATKIIA IPEICTABIIIET
€000l MOHOLIMKJINYECKYI0, OMLIMKIMYECKYIO HITH MOCTUKOBYIO KOJIBLIEBYIO CHCTEMY, UMEIOLIYIO
OZIUH UJIU 1BA KOJIBLEBBIX FETEPOATOMA, HE3ABUCUMO Bbl6paHHbIX u3 N u O. B onHom Bapuanre
peanusauuu R* reTepoLuKIn NpeacTaBser coboi MUPPOTHANHIL, THNEPHUIMHNL, THIePa3HHIL,
Mopdonunmun, 1,4-okcaszenanu, Tuomopdonunmi-1,1-aguokcun, 3-azadbunukio[3.1.0]rekcanu, 2-
okca-5-azabunukio[2.2. 1] renran-5-un, u azabunukio[2.2.1rentas-2-ui, HeOOA3aTEIBHO
3aMeleHHbI omHIM 1tk Gonee R’. B oHOM BapUaHTE peaiu3allii KaKIbli R’ BbIOpaH U3 aluia,
OKCO, rajoresa, nuasno, C1 — C3 ankuna, alkOKCH, TUAPOKCUAJIKUIIA, TeTePOaNKIIa,
reTepOLUKIINIIA, IMKJIOAIKNIIA, apAaJIKUiIa U AMAJIKUIAMUAAOAIKIWIA. B OMHOM BapuaHTe peanusanyuu
L npexncrasnsier coboii cBsizb. B ogHOM BapuaHTe peanu3anuu R MPeCTaBIIsET COOON apuil TN
reTepoapuI, KOUKAbIA U3 KOTOPBIX HEOOS3aTEIbHO 3aMELEH OAHUM WiH OoJiee R wm R’. B oxHom
BapUaHTE peajnu3aluu R NPEICTaBISET COOOH apuil UK reTepOaPHIl, KaXKIbIil U3 KOTOPBIX
HeoBs3aTeNbHO 3aMereH oxuuM 1 Gonee R7. B omHOM BapuanTe peanmsamun Kaxuprii R’
HE3aBUCUMO BBIOpAH M3 T’MAPOKCUIIA, aMUHO, ranoreHa, C1-C3-ankuna, ranoreHaikuma, Q-
rajjoreHaJIKujia, UKJIOAJKIIA U alIKOKCU. B ofHOM BapuaHTe peanu3anuu apui NpencTaBisieT
coboil heHn1, 3aMeleH b OXHOM 1 Goree rpyrmamu R, He3aBUCHMO BBIGPAHHBIMI 13
rajoreHa, rugpokcuia, C1-C3 ankuna, rajoreHankuia, Q-rajoreHajkmia U ankokcu. B ogaom
BapHaHTE peasn3aliy apuil peacTasisieT coOoi GpeHm, 3aMelneHHbI oHON mitu Oornee
rpyrmamu R’, He3aBHCHMO BBIOPAHHBIMHU 13 IaJIOreHa, raJOreHaIKINA, METHIIA, H30MPOIIIIIA,

MCTOKCH, Q-ranoreHanKI/ma U TUAPOKCUJIA. B omgaOM BapHUaHTE peajiu3aliii apujl NpEeaACTaABJIACT
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coBoit (eH, 3aMeLeHHbIH OHOM 1 Gonee rpynnamMu R, He3aBUCHMO BHIGPAHHBIMHU U3
MeTuia, Tpudropmeruna, 2,2,2-TpudTopaTHIIA, THAPOKCHIIA, TPUPTOPMETOKCH, THAPOKCHUIIA,
¢dTOpa, XJI0pa, H30MPONIIIA, IUKJIOMPONIIA U TPUPTOPMETHITHO. B 0JTHOM BapHaHTe peann3anuu
apuII IpeAcTaBIIsAeT co00i (eHM, 3aMeIeHHbII OHONW-TpeMsI FpyIamMu R’, HesaBucHMO
BBIOPAHHBIMH U3 THIPOKCHIIA, (hTOpa U XJIopa. B omHOM BapuaHTe peanusaliy apii NpeacTaBIsieT
coboii (henmn, 3amerneHHbii rugpokcuyiom U C1-C3 ankunom win asyms C1-C3 ankuinamu. B
OJTHOM BapHaHTe peali3aliy apuil IpeCTaBiIsAeT coOoH GpeHnI, 3aMeleHHbIH Q-raloreHanKuiIoM
Y TUZIPOKCHIIOM Wit pTOpoM. B omHOM BapuaHTe pean3anuy apiil NpencTaBisier coO0H Hap T,
3aMelleHHbIH OHOM niu Oonee rpynmnamu R’, HesaBucuMO BBIOpAaHHBIMH U3 TaJIOreHa,
ruapokcuia, C1-C3 ankuna, ramoreHankuia, Q-rajoreHajgkuia U alkokcu. B ogHOM BapuaHTe
peanu3aluu apui mpeacTasiseT codboli Had T, 3amMeleHHbIN OTHOM 1in OoJiee TpynnamMmu R7,
HE3aBHCHMO BBIOpPAaHHBIMU U3 T'aJIOT€Ha, rajloreHaNKNUIa, METHIA, U30IPOIMIa, METOKCH, Q-
rajioreHaJiKuia v TUApPOKCcHiIa. B onHOM BapuaHTe pean3anuu R? npencTaBiseT codoi Had T,
HEoOsI3aTeIbHO 3aMeIeHHbIH OXHIM Wi Gostee 3amecTuTessiMi R, He3aBHCIMO BHIOPAHHBIMHU 13
ruapokcuia, rajorena, C1 — C3 ankuia, aMiUHO | rajoreHaikuia. B onHOM BapuaHTe peann3anuu
R* npencrasusier co6oii HahTHII, HEOGI3ATETHHO 3aMELEHHbII OHIM-TPEMsI 3aMecTHTEsIMA R,
HE3aBHCHUMO BBIOpaHHBIMM 13 AU(PTOPMETHIIIA, METHIIA, THAPOKCUIIA, aMUHO, Topa U Xyopa. B
OTHOM BapHaHTE peaju3aliy apyil MPeAcTaBisieT co00i HadTHI, He0OA3aTENbHO 3aMeIEHHbIN
OIHMM Wi OoJiee raJoreHamMu. B ogHOM BapuaHTe peann3aliy apiil pencTasisier codoi Hap T,
3aMeleHHbIN ruapokcuioM u Tpudropmermnom win Cl — C3ankunom. B ogaom BapuanTe
peayM3auny apri MpencTaBisieT codoil Had T, 3aMeIleHHbIN THAPOKCIIIOM. B omHOM BapuaHTe
peanuzanuu R MPECTABIISAET COOOH reTepoapull, riie reTepoapu MPencTaBisieT COOO0M
MHIA30III, HEOOSI3aTeNbHO 3aMEILIeHHbII OJHUM WIH AByMst R, HE3aBHCHMO BHIGDAHHBIMHU 13
ankokcy, rajoreHankuia u C1-C6 ankuna. B oqHOM BapuaHTe peanusanuu R MPEACTABIAET
co0oii reTepoapu, rie rerepoapuil MpeaCTaBisieT COO0N XUHOJIMHUI ITH N30X MTHOJUHUIT, KasKIbIi
113 KOTOPBIX HeoBA3aTeIbHO 3aMerneH oxanM ui Gosee R’. B oxHom BapuanTe peanmsamuu R
NpeACTaBIIsAeT COOOH reTepoapul, rie rerepoapu MpeacTasiseT coO0H XMHOINHWUIT U
W30XHHOJIMHILI, KXK/IbI U3 KOTOPBIX HEOOsI3aTeIbHO 3aMeIIeH OHUM HITH 00Jiee 3aMeCTUTEISIMU
R7, HE3aBUCUMO BbIOPaHHBIMH M3 aMUHO, ruapokcmia, C1 — C3 ankuna u ruapokcuna. B omHom
BapuanTe peanmsanuu R* rerepoapu npencrasiser co6oit MUPUANHILN, HEOOS3ATENBHO
3aMeleH bl onauM 1 Gonee R B oxHoMm BAPHAHTE peau3alun R* reTepoapui IpeacTaBIsaeT

oGO TUPHINHII, HEOOA3aTEIHHO 3aMeleH b OXHIM Hu Gonee R, He3aBUCHMO BBIGPAHHBIMI
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n3 C1 — C3 ankuna, rajoreHa v rajoreHajkmia. B omHOM BapuaHTe peanusanuu R* reTepoapui
npencTasiser coboit Genso[d]|Tnasonm, Heobs3aTENBHO 3aMeLIeH b oHIM Hin Gonee R,
TakuUMH Kak ruapokcui, oguH win asa C1 — C3 ankwuna wiu rugpokcwt, 1 ogud wim nsa Cl1 — C3
ankuna. B onsoM BapuanTe peanusauun R* rerepoapn npencrasisier coboii HHIOIH,
HEOO3aTEIBHO 3aMeIeH b oxauM i Gonee R7. B onsoM BapuanTe peanusauuu R rerepoapun
NPENCTABISIET COGOI MHIONII, HEOGs3aTebHO 3aMeLeHHbII OJHUM MK AByMs R, HesaBHCHMO
BIGpanHbIME U3 ruapokcuaa u C1 — C3 ankuna. B onsom Bapuante peanmsaruu R
npeacrasisieT coboit MmeTus. B omHOM BapuaHTe peanu3aiiy MUMEPUIHHIIbHOE KOJbLO SIBJISETCS
He3aMelUIeHHbIM. B 04HOM BapuaHTe peanu3aluy NUIEePUINHUIBHOE KOJbLO 3aMeIIeHO RS. B
OITHOM BapHaHTE PeaTH3alH MUNIEPUANHUIBHOE KOJIBLIO SBJISIETCS HE3aMelIeHHbIM. B onHOM
BAPHAHTE PeaM3aliy MMIIEPUIHHIIBHOE KONbLO 3amelneHo R®. B onHoM BapuanTe peannsaimu
R® npencrasnser co6oii C1 — C3 ankun, HeoGA3aTeIbHO 3aMeIIEHHBbIH IUAHO, THAPOKCHIOM HIIH
MeTOKCH. B omHOM BapuaHTe peann3anuu R® npeacTaBisieT coO00i MeTHII, IUAHOMETHII,

TUAPOKCUMETHIT NI METOKCUMETHUIL.

[0127] B ogHOM BapuaHTe peanu3auny X NpeacTaBiseT cOO0H HACHIIEHHYI0 MOCTHKOBYIO
KOJIbHEBYIO CUCTEMY. HeOr‘paHI/I‘-II/IBaIOH.II/Ie NPUMEPBI MOCTUKOBBIX KOJIBLIEBBIX CUCTEM BKJIFOYAKOT
I1a3a0uLHKIIOTeNTaHbI U 1Ha3a0UIUKIOOKTaHbl. B HEKOTOPBIX BapuaHTax peain3alnu, Koraa X
NpeACTaBIseT COO0I HACHIIEHHYI0 MOCTHKOBYIO KOJIBLIEBYIO CUCTEMY, R MpeaCTaBseT cOO0M —
C(O)CH=CH,. B ogHOM BapuaHTe pean3alii MOCTUKOBAs KOJIbLIEBAsI CHCTEMA 3aMelleHa OTHON
VI IByMsI FPYIITaMH, He3aBucuMo BuiopanHbivi 3 R®, rie R® sisercs takum, kak onpeneneno
1151 @opmyel 1. B oqHOM BapuaHTe peanu3aiuyi MOCTUKOBAs KOJbLIEBask CUCTEMA SIBJISIETCSA
He3aMellleHHOH. B oHOM BapuaHTe MOCTUKOBAs! KOJIbLIEBAsk CUCTEMA MPENCTaBIseT COOOMH

nua3abuiukio[3.2. 1]Jokran-8-mn uan nuazadunukiio[3.2.1]okraH-3-u.

[0128] B ogHOM BapuaHTe peannu3auuu R'-X NPEeICTaBIIsAET COOOH:
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[0129] roe A u B npexncraBisaoT coboil CIUPONMKIMYECKYIO KOJIBIIEBYIO cUCTeMy, Iie A u B
SIBJISTFOTCSI OJUHAKOBBIMHU MJTM Pa3HbIMU U HE3aBUCHMO TNPENCTABISIOT COOOMN 4-0-4sieHHbIe
HACBIIEHHbIE KOMbLIEBbIE CHCTEMBI, I/Ie KOJIbIA He00A3aTeIbHO 3aMeIleHbl ofHuM uiH Gonee R®,
rae R® siBistercs Taxum, kax onpeneneHo B @opmyiie I. B HEKOTOPBIX BapuaHTax peajln3aluu R

npencrasisieT codoit —C(O)CH=CH;. B onpeneneHHbIX BapraHTax pealnu3alnu Kojbia A u B

ABJIAKOTCA HE3aMECIICHHBIMMU.

[0130] B opHOM BapuaHTe peann3aluy CIUPOLUKINYECKask KONbLEBast CUCTEMA SIBIISIETCS

HeSaMeH.IeHHOI\/'I. HeOl"paHI/ILII/IBaIOH_II/Ie MPUMEPHI CITUPOUUKITUICCKUX KOJIBLEBBIX CUCTEM

BKJIKOYArOT:




[0131] B HekoTopbIx BapuaHTax peanuszanuy, koraa A u B npeacrasnstor coboit

CITHPOLMKIIIYECKYHO KOJbLIeBYIO cructeMy, R' mpencrasiser coGoit —C(O)CH=CH,.

[0132] B ogHOM BapuanTe peanuzamuu Popmysr R’ BbIOpAH U3 IPYMIbI, COCTOSIIEH U3
TUAPOKCHATIKNIIA, AUANKUTIAMUHWIAJIKIIIA, TETEPOLIMKIINIIA U T€TEPOLUKIMIAIKIIIA, TA€ KaXKAbIA
113 TeTEpOLIHKIIIIIA MM TeTEPOLHKIIIANKIIA He3aBICHMO HeoOs3aTenbHoO 3amemteH R, B 1pyrom
BApPUAHTE peanu3aluu R’ NPEACTABISAET COOOH TeTEPOILMKIIMII M TeTePOLIUKITHIAIKIIL, TAe KayKIbIi
U3 TeTePOLMKIINIIA WIN TeTePOLIMKIMIAIKIIA HE3aBUCUMO He00s3aTebHO 3aMellieH OJHIUM WU
Gonee R’. B OIpeNeJIeHHBIX BAPUAHTAX Pealn3alinu R? MpeaCcTaBseT COOOM
IMATKUIAMAHAIATKI, HeOOsS3aTeNbHO 3aMeleH bl onHIM 1 Gonee R, Heorpannuusaromue
MIPUMEPHI BKJIOYAKOT AUMETHIAMUHWIATIIL, AUMETHIAMUHWIIPONAHW, TUMETUIAMUHUIIIPONAH-
2-UJ1, TUMETHJIAMHUHUJIOY TAHIJI, TUMETUJIAMHUHUIIOYTaH-2-1J1, 2-TUMETHIAMUHIITTPONIAHO UJTH

JUTUIaMUHUIISTUIL.

[0133] B onsom BapuanTe peanusanuu Y npexcrasisier coboii O u R? BeiGpan u3 rpymnmsr,
COCTOSIIEN U3 TMIPOKCUAIKINIA, TUATKAIAMUAHUIAIKIIA, TETEPOLUKIINTIA, TETEPOLUKINIAIKIIIA 1

-ZR5R10, rae R’ u R umeror 3HA4YEeHUs1, onpenesieHHbie ajs1 @opmyJel L

[0134] B onsoMm BapuanTe peanusanuu Y npencrasiser coboit O u R* BriGpan u3 rpymsr,
COCTOSIIIEN M3 THAPOKCHAIKUIIA, THATKUIAMIHWIAIKNAIIA, T€TEPOLIUKIINIIA U TeTePOLMKINIIAIKNIA,
r7e KaKAbIH U3 TeTepOLIMKIINIIA UM TeTePOLUKIIIIIAIKNTIA HE3aBICUMO Heo0sI3aTeNbHO 3aMelleH
R’ B IPYyTrOM BapUaHTE pealn3aluu R’ NPENCTaBISET COOOH TeTEPOILUKITHI 1
reTepOLMKIIMIIANKII, TAe KK U3 TeTepPOLMKINIIA UITH TeTepOLMKINIIAIKNAIIA HE3aBUCUMO
HeoGs3aTeNIbHO 3aMeIeH OqHIM 1 Goree R, Heorpannuusaroiue npuMepsl R’ BK/IOUAIOT
awu, okco, ranore, nuaHo, C1 — C6 ankum, ajJKOKCH, THIPOKCUATIKIII, TeTEPOANIKUIL,

LMK JIOATIKHJ, aPAKII UM IHATKAIAMUATOANKIL. B ompeneneHHbIx BapuanTax peanusaruu R
TpENCTaBIseT CO0O0M AUATKUIAMIHIIATKI, HEO0S3aTeNbHO 3aMeleH bl OnHIM 1 6onee R,
HeOrpaHHqHBaIOHlHe MPUMEPDI BKIIIOYAT AUMETUIAMUHUIIDTUJ, AUMETUIIAMHUHUJITTIPOTIAHWIL,
OUMETUIAMUHUIIIIPONIaH-2- 11, TUMETUIAMUHUIIOY TAaHIII, TUMETHUIaMUHUIOy TaH-2-11, 2-

AUMECTUWIAMUHUJIIIPOIIAHOJI UJIKW AUSTUJIAMUHUIISTUIL.

[0135] B onsom BapuanTe peanusaruu Popmynsr I R* npencrasmser coGoii apui, Heoba3aTeabHO
3amernenHbiit oxanM i 6omee R® wm R7. B oxHoM BAPHUAHTE peaIN3aun R* MPENCTABIIAET

. . 6 7
co0oii (heHmn win HapTHI, HEOOsI3aTeNIbHO 3aMeleHHbIN ogHuM win Oosiee R mnu R'. B ogHOM
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BapuaHTe peanuszauuu R npeacrasnsier coboit Gpernn win HahTUI, HeoOA3aTeTHHO 3aMEIeHHbIN
7 4 i
onHuM mwu Oonee R'. B onHoM BapuanTe peanuzanuu R™ npencrasisier coOoii (heHmn nim Hap T,
HEOOS3aTeNbHO 3aMeLIeHHbIH OHIM HITH Goltee 3aMecTHTe MU R’ He3aBUCHMO BBIOPAHHBIMH 13
rajnorena, ruapokcuna, C1 — C3 ankuia, LIUKIOATIKHIIA, ATKOKCH, TaIOTeHANKMIA HiH Q-
o 4
rajoreHankuia, rae Q npencrasinsier codboii O miu S. B onHom BapuanTe peanusanuu R
npeacrasiisieT codolt GpeHun win Had T, HeoOs3aTeIbHO 3aMEIIeHHbIH OHUM MK OoJiee
7

3amecTuTeNsIMU R * HE3aBUCHMO BbIOpAaHHBIMH U3 METUJIA, TPU(PTOPMETHIIA, TUAPOKCUIIA,

Tpu(TOPMETOKCH, TUAPOKCHIIA, PTOpa, XJI0pa, U30MPOIIIIA, HUKIONPONNIA U METHIITHO.

[0136] B onHOM BapuaHTe peanu3aluuu R NPEACTABIIAET COOOH M30XUHOIMHUII, KOTOPBIH
HeoO0s13aTeNIbHO 3aMellleH aMUHO. B OTHOM BapuaHTe peann3aiin R* npeacTaBisieT coOok
apajkwi. B omnpeneseHHbIX BapUaHTaX peau3allii apaJiKii MpeaAcTasisier codoit Oensun. B
OITHOM BapHaHTE PeaH3aliH apaJIKIJI MPEACTABISIET COO0M OSH3MIL, TIe ATKUIIbHAST YacTh

3aMCIICHAa TUAPOKCUIIOM HUJIU THAPOKCHUATIKUIIOM.

[0137] Heorpannuusaromue npumeps! coenuaennii @opmynsl (1), @opmyist I-A u @opmyinsl [-B

BBIOpaHBI M3 FPYIIIbI, COCTOSINEH H3:
0]
[”j Y N
N

()
N A2 N SN O N
Oo o ot
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[0138] u ux (hapMaLeBTUYECKU MPUEMIIEMBIX COJICH.

[0139] Hpyrue HeorpaHnuuBaromue npumepsl coenuaennii @opmyet (1), @opmysl I-A u

@opmysl I-B BEIOpaHBI U3 IPYMIIBL, COCTOSIIEH U3:
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[0140] u ux ¢papmareBTUIECKH IPUEMIIEMBIX COJIEH.

[0141] B onHOM acniekte H300peTeHUs MPeaJIOKEeHbI COeIMHEHHS, TTpeacTaBieHHbie popmyoit (II):

R1

®opmya (1)

[0142] unm ee papMaLeBTUYECKH TPUEMIIEMON COJIBIO!
[0143] rme:

[0144] X mpencTasinsieT coOo 4-12-4JIeHHOE HACBILEHHOE WJIM YaCTUYHO HACHIIEHHOE
MOHOLIMKJINYECKOE, MOCTUKOBOE WJIN CIUPOLUKINYECKOE KOJIBLO, IPUYEM HACBHIIIEHHOE HIIN
YaCTUYHO HACBHIIEHHOE MOHOIMKIIMUECKOE KOJBIIO HeoOs3aTeIbHO 3aMeLeHO OTHUM HITH OoJiee

R®

3

[0145] Y npencTasinsiet coboti cBsi3b, O, S unm NRS;

[0146] R' mpencrasnsier coboit ~C(0)C(RY) =—— ——CRY),;

71



[0147] R’ npencTaBiisier co00i BOAOPO, aJKWI, THIPOKCUATKIIL, TUTHIPOKCUATIKIIL,
ANKUJIaMUHUJIAJKWIL, THATKUITAMUAHUTATKAIL, —Z-NRSRIO, TreTEPOLIMKIINI, I€TEPOLUKINIIATIKAIL,
apuJl, reTepoapuil WU reTepoapuiaikul, NpUUeM KaKAbli U3 Z, FeTepOLMKINIIA,
reTePOLMKIIMIIAIKIIIA, APUJIA, TeTEPOapuia U TeTepOoapUIalIKUiIa MOXKET ObITh HEOOS3aTEIbHO

3amerieH ogHnM in Gonee R’;
[0148] xaxnapiii Z npencrassier codoit Cl1 — C4 ankunen;

[0149] xaxknbIii R® HezaBucumo npezncrasinseT coboit C1 — C3 ankui, oKco, rajJoreHaKuI,

FI/II[pOKCI/IJ'I WJIN T'aJIOT'CH,
[0150] L npencraBnsier codoii cBsizb, -C(O)- unu C1 — C3 ankuineH,

[0151] R npeacTasisier co00it BOAOPO, LIUMKJIOATKUI, TE€TEPOLIUKIIIIL, aPUIT, aPaTKUIT WITH
reTepoapuJl, MPUUeM Ka kbl U3 HUKJIOATIKWIA, TeTEPOLMKINIIA, apUiIa, apAJIKUJIA U reTepoapuiia

MOeT GbITh HeoOs3aTebHO 3amereH onanM w 6onee RS, R wn R,
o 5 o
[0152] kaxmerit R™ He3aBucuMo npencrasisier codboit Bogopon uinu C1 — C3 ankwr,

[0153] R® NPeACTaBIIsIET COOOH LIMKIIOANKHI, TeTePOLIMKIINI, TETePOLIUKIIMIIAIKIIL, apUJT WK
reTepoapu, IPUYEeM KaKAbIM U3 HUKJIOAJIKWIA, TeTEPOLMKIINIIA, ApUJIa UITH TeTepoapuia MOKeET

;
ObITH HEOOSI3aTENBHO 3aMelleH OHUM Ui Oostee R

v 7 o
[0154] xaxxnaeiii R’ He3aBuCHMO npencTasisier codoit ranoreH, ruapokcm, Cl1 — C6 ankun,
LIUKJIOAJIKUII, AIKOKCH, TAJIOT€HAIIKIII, AMUHO, [IUAHO, FeTePOANTKIII, THAPOKCHAIKII HITH Q-

rajjoreHaJKuJI, puuem Q npencrassier codoii O wm S;

[0155] R® npexncrasisier codoit okco, C1 — C3 ankun, C2 — C4 ankuHU, reTepoajKuil, HAHO, -
C(O)OR?, -C(O)N(R),, -N(R?),, riprt 31oM C1 — C3 askusr MOsKeT GBITh HEOOA3aTeIbHO 3aMeLIeH

5 5
nuaHo, rajoreHoM, -OR”, -N(R”), unu rerepoapuiiom;

[0156] kaxxmprit R’ HesaBHCHMO npeAcTaBisieT cOOOH BOIOPON, OKCO, aLUJI, THIPOKCHUIL,
TUAPOKCHATKUI, 1uaHo, rajiored, C1 — C6 anku, apajiku, rajJoreHaJKuI, TeTePOaTKII,
LUKJIOAJIKUJI, T€TEPOLIMKIIHI, TeTePOLIUKIMIATKII, ATKOKCH, THATKAIAMUHUIL,
TUAJTKHJIAMHUTOAJTKUAJ FJTH THATKINIAaMUHITANKWI, Tipu 3ToM C1 — C6 ankuin MokeT ObITh

HEOO0s13aTENBHO 3aMCIICH NUKIIOAJTKHUIIOM,
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[0157] xaxxnmprit R' nesaBucumo npexncrasiisieT coboit Bogopon, aumi, Cl — C3 anku, reTepoankui

WJIM TUAPOKCUATIKII,
[0158] R" MPECTABIISAET COOON TaJIOTeHATKII,

[0159] RA OTCYTCTBYET, MpeacTaBsier coO0H BOmOpoa, neirepuii, muano, rajoreH, C1 - C-3 anku,

5
rajoreHankui, rerepoaikui, -C(O)N(R”), uiu rumpOoKCHaTIKIT,

[0160] kasxmbiit R® HesaBucimo npencrasmsier coboit Bonopoxn, aeiirepuii, uano, C1 — C3 ankui,
runpoxcuanku, rerepoanki, Cl — C3 ankokc, ranoren, ranoresankui, -ZNRR', -C(O)N(R”),,
-NHC(O)C1 - C3 ankun, -CH;NHC(O)C1 — C3 ankui, rerepoapuil, rerepoapuiaikull,
THUATKHIAMHIHUJIAIKA WIH TeTePOLUKIIMIIANKII, IPUYEM IeTepOLUKINIbHAS YaCTh 3aMeIleHa
OOHHUM HJIN 60.]'[66 3aMECTUTCIIAIMU, HE3aBUCHUMO BbI6paHHbIMI/I U3 rajioreHa, ruApoKCuia, ajIKOKCHU
u C1 — C3 ankwia, Ipy 3TOM reTepOapUI WK FeTepOAPUIIbHAS YaCTh FeTePOAPUIIANIKIIA

;
HeoOs13aTENbHO 3aMellieHa OOHUM UiIu Oosiee R';

[0161] unu B ciyvae, eclii ——— mnpeacTaBJsieT COOOM ABOMHYO CBSI3b U P PABHO JIBYM, TO OJHH
o A B
R npencrasisieT coboi Bomopon U R, u onre R™, 1 atrombl yriiepoaa, kK KOTOPbIM OHU

MPUCOEANHEHBI, 00Pa3yIOT 4-8-ujleHHBII YaCTUYHO HACHIIEHHbIN LIUKIIOAIKUII, 3aMELeHHBIH OKCO;,
[0162] m paBHO HyJIIO UM LIEJIOMY 4YHuCay OT 1 110 2;

[0163] p paBHO OAHOMY WJIM ABYM; U IIPU 3TOM,

[0165] wmi B ciyuae, ecimn ——— npeacTaBisier coboi ABOIHYIO CBsi3b, To R™ mpucyrersyer, RP
MIPUCYTCTBYET U P PABHO ABYM, IIPU 5TOM B CJly4ae, €CIu RA npexacrasisieT coboit Bonopon mu C1
— C3 ankw, TO 10 MEeHbIIEH Mepe OOUH R® npencTaBisieT co0oi nelTepuii, IMaHO, TaJloTeH,
raJIOT€HAJKWII, THAPOKCHANIKII, TeTePOAIKUIL, TeTepoapuil, rerepoapuiaikil, -ZNR’R", -
C(O)N(R”),, -NHC(0)C1 — C3 ankui, -CH;NHC(O)C1 — C3 aJIKuI HIN reTepOLrKIAIAIKII, TIPH
STOM F'eTePOLIMKIIMIIbHAS YaCTh 3aMellleHa OTHUM W OoJiee 3aMEeCTUTENSIMHU, HE3aBUCHMO
BbIOPAHHBIMH U3 TaJIOr€Ha, ruApokcuia, ankokcu u C1 — C3 ankuia; uim B Ciydae, €CJId KaxK bl
R® npeacTaBiseT codoi BOIOPOI, TO RA MPeCTaBIISET COOOM NeUTEpHid, IIMaHO, rajoreH,

5
rajoreHankui, -C(O)N(R”),, THAPOKCHANKHI WU T€TePOATKIIL.
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[0166] B onpeneneHHBIX BapHaHTaX peasd3ariu R'-X NpeaCTaBIseT COOOM:

R1

[0167] rne R' siBisercst TakuM, Kak onpeaeneHo B @opmyie 11, u nunepasuHUIbHOE KOJbLO
Heobs3aTenpHO 3amemeno R, rae R® spnsercs taknm, kak onpeneneHo B @opmye I1. B
OIpeNesIeHHbIX BApUAHTAX pealn3alun R® npexncrasisiet coboii C1 — C3 anku, rae ankuin
HeoGs3aTeNbHO 3amereH ruano win OR’, umn -C(O)N(R”),, rae kaxprii R® HesaBrucuMo

npexacrasisieT codoii Bonopoxn uin C1 — C3 ankui.

npeacTaBisieT COOOH TBOHHYIO CBS3b U R* npeznctasinsieT codboit Bogopon wim C1 — C3
AJIKWJI, P PABHO [1Ba U IO MEHbLIEN Mepe OUH R® npeacTasisieT codbol aeritepuii, mano, C1 — C3
ankwi, ruapokcuanku, rerepoaikui, Cl — C3 ankokcu, rajoreH, raJoreHaIKuI, -ZNRSRH, -
C(O)N(R”),, -NHC(0)C1 — C3 ankui, -CH;NHC(O)C1 — C3 ankui, rerepoapu,
reTepoapuIaKiL, AUANKUIAMUHUIAIKAI UK T€TePOLIUKIUIIAIKUI, TPUYEM reTepOLUKINIbHAS
4acTh 3aMellleHa OJJHUM KK OoJiee 3aMECTUTENISIMH, HE3aBUCUMO BbIOPaHHBIMH U3 TrajioreHa,
ruzpokcuia, ankokcu u C1 — C3 ankuia, npu 3TOM reTepoapuil WK reTepoapuiibHas 4acThb

;
reTepoapuiiaikiiIa HeoOs13aTebHO 3aMelneHa onHuM mwin 6oee R°. B ogHOM BapuaHTe

peanu3anuy, Korna ——— MpencTaBisieT coOON ABOWHYIO CBsI3b, IBOHHAS CBsI3b HAXOMUTCS B E-

koH(puUryparuu. B oqHOM BapuaHTe peaan3anuy JBOWHAS CBSI3b HAXOAUTCS B Z-KOH(PHUTYpaLnu.
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[0170] B HekoTOpBIX BapUaHTaX peaan3aluy OIUH R® MPEICTaBIISIET COOOH reTepOLUKITHIIANKILI,
3aMELIEHHbIN OTHUM WJIH 0O0Jiee 3aMECTUTENSIMU, HE3aBUCUMO BBIOPAHHBIMU U3 TaJIOTEHA,
runpokcuia, ankokeu i C1 — C3 ankwna, a npyroit R® npeacTaBisieT coboli Bomopoa. B oqHom
BapHaHTe pean3aliy reTepOLUKIIIbHAA YaCTh FeTePOLMKIIMIIAIKIIIA TPEACTABIAET COOO0M
A3eTUAMHWIL, 3aMELLEHHBII rajJoreHoM. B onpeneneHHbIX BapuaHTax pealn3alyy rajoreH
npexacrasisieT codoli ¢Top. B ogHOM BapuaHTe peann3anuy reTepoLuKINIbHAS YacTh
reTepOLIMKIIMIIANIKITIA TPEICTaBIsAeT COO0H MUPPONUANHII, 3aMELIeHHBIN ONHUM W OoJiee
rajoreHamMu. B HEKOTOPBIX BapUaHTaX peajr3aliy rajloreH3aMeIleHHbIN THPPOTAITHIIT

npeacTasisieT co0ol GTOPIUPPOTHIANHHII UITH AU TOPITUPPOIHINHILIL.

[0171] B HekOTOpPBIX BapUaHTaX peaTu3aluu OIHH R® MpPEeACTaBIISIET COOOM TajIoreH, a Ipyroiu R"

npeacrasiisieT coboit Bogopoa. B ogHOM BapuaHTe peann3aluu rajoreH MpeacTaBisieT cCoO0H XJop.

B w
[0172] B HekoTOpbIX BapuaHTax peanusanuu onuH R™ mpeacrasiser coOoil rajloreHaNkm, a
npyroii R® npencrasmnser co6oii Bomopon. B o1HOM BapHaHTe peann3aiii raIoreHaIKII

npeacTasisieT coboit xaopmeTu, GTopMeTHI1, AU TOPMETHIT WA TPUHTOPMETHIL.

[0173] B HekoTOpBIX BapUaHTaX peaan3aluy OIUH R® MPeACTaBIIsIeT COOOM reTepoaKuil, a APyro
R® npeacTasisieT cobol Bonopon. B oqHOM BapuaHTe peanu3aiyy reTepoaIKul MPeaCTaBIseT

c000lf METOKCUMETHL.

[0174] B HeKOTOpBIX BapUaHTax pealu3aluy OIUH RE NpeacTaBsieT cOOOMH -ZNRSR“, roe Z
npescTasisier coboii Metiien, R’ mpencrasisier coboii merun u R' mpencrasmsier co6oit

tpupropmerin umu 2,2,2-rpudropstu, a apyroii R® npexcrasnser coboii Boxopo.

[0175] B onpeneneHHBIX BApUAHTAX peaTu3aliy OIUH R® npeacTaBiIseT cOO0M MMAPOKCHAIIKIII, a

npyroii R® npencrasmnser co6oii Bogopor.

B w
[0176] B HekOTOpBIX BapuaHTax peanuzanuu oauH R™ npeacrasiser coboii retepoapun,
o 7 . B .
HeoOs13aTeNnbHO 3aMeleHHbIH onHuM nim 6onee R, a npyroii R™ npencrasnsier coboii Bogopoxn. B
OITHOM BapHaHTE PEATU3aLNHU FeTePOAPUI IPENCTABIAET COOOH MUPPOITHIT, UMUAA30JIHI,
MUPa30JIWII, TPUA3OJIWI, TUPUAWIL, TUPUAA3UHUWIL, TUPUMHUAWHWIL, MUPA3UHUJI UJIU TPUASUHUIIL,

o 7
KaXAbIM U3 KOTOPBIX 3aMCIICH OAHUM WUJIN bonee R .

B w
[0177] B HekOTOpBIX BapuaHTax peanuszanuu onuH R™ mpexacrasisier codoil reTepoapuiaiku,
-~ 7 “ B “
HeoOs3aTeNnbHO 3aMeleHHbIH onHuM 1 Gonee R’ a apyroii R npencrasnser coboii Bogopon. B
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OIHOM BapHaHTE peaf3aluy reTepoapuiIbHas YacTh reTepoapHiIaiKuia IPeCTaBIIsAeT COOON
MUPPOJTHIL, UMUAA30JIMI, TUPA3OTUI, TPUAZOJIIIL, TUPUIWI, MUPUAA3UHUIL, TUPUMUTUHUI,
MUPA3HHUJ UM TPUA3HHII, KKIbIA U3 KOTOPBIX HEO0OsA3aTENbHO 3aMelleH OTHIUM UK OoJiee
samectutensmi R’. B oxHoMm BapUAHTE peasn3alliy OJUH WK OoJiee R’ npexncrasisier coboi C1 —

C3 anxuir

[0178] B HekoTOpBIX BapHaHTax peanmsaruu onud R® npencrasmser coboii -C(O)N(R’),, a xpyroii
R® npencrasisieT co0oit Bomopoa. B oqHOM BapuaHTe peanu3aiiy KaKIbli R’ NPENCTABISAECT

9 o 5 )
co0oii Bonopoa. B onHom BapuanTe peanuzanuu kaxabiii R” npencrasisier codoit C1 — C3 ankw.

[0179] B HekoTOpbIX BapuaHTax peanusaumu onud R® npencrasiser co6oit -NHC(O)C1 — C3
anun wm -CH;NHC(O)C1 — C3 ankun, a apyroii R® npencrasisier coboit Bonopon. B oxsom

Bapuanre peanuzanyuu C1-C3 ankun npeacrasiser coO0H METHIL.

[0180] B oxtom BapuanTe peammsarmu R' npencrasmsier co6oiit —C(0)C(R™) =C(R® )p, THE R*
npeacrasiisieT coboit nefitepui, unano, raymoreH, C1 - C-3 amku, raJloreHanKuiI, reTepoaTKu, -
C(O)N(R),, M FHAPOKCHANKII, P PABHO ABYM, Kaxcabiii R® sBsiercs Bomoponom. B oxroMm
BapUaHTe peaju3aluu RA npencTaBisieT coOol rajoreH. B omHOM BapuaHTe peanu3aliy rajoreH
npezcTaBIsieT coboii drop mmi xiop. B onsom BapuanTe peanmsaun R* npencrasnser co6oit
rajJoreHaJIKUI. B 0THOM BapHaHTe pear3aiuy raloreHaIKII IPECTaBIIsseT coOon
TpudTopMeTHIL. B 0OHOM BapuaHTe peaanzannun R* npezacTasiser codoi mano. B oqHOM
BapuaHTe peanmsaruu R* npexcrasisier coGoii rerepoankui. B 0IHOM BapHaHTe pean3arim
reTepOaNKILI MPEACTaBIsIeT co00i MeTokcH. B oxHoM BapuanTe peamusauui R* npexcrasmser

cO0OM MHIPOKCHATKIIL

o - A o - o
npexacTaBiseT co0ol ABOIHYIO ¢BsA3b U R™ npexncrasnser codoii nelitepuii, p paBHO ABYM,

o B 9 9 <
H 11O MCHbIICH MCPE OJIUH R MpEACTaBJIACT coboit JACUTCPUN.

npeACTaBIsieT COOOH NBOMHHYIO CBS3b U P PABHO ABYM, OIHH R® NpeACTaBIseT COOOH
B
BOZIOPOA U RA, u oanH R™ 1 aTOMBI yriiepona, K KOTOPbIM OHU MPUCOEANHEHBI, 00pa3yroT 5-8-

YJIEHHBIM YaCTUYHO HACBIIIIEHHBIA ITUKJIOATKHIII, 3aMeIeHHbINA OKCO.
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npeACTaBIsieT COOOH NBOMHHYIO CBS3b U P PABHO ABYM, OIHH R® NpeACTaBIseT COOOH
v B “ A v
Bof0po, BTopoii R™ mpencrasisier coboil nuankunamuHuiankun u R™ npencrasisier codoit

raJIOrCH.

[0184] B onHom BapuanTe peanusanuu Y npenacrasisier codboit O wium NR’ u R* MIPEACTABIAET
cO0OH reTepOLMKIINIT WIIA TeTePOLMKIIMIATIKIII, He0OsS3aTeIbHO 3aMELIeHHbIH OJJHUM HITH OoJiee
R’. Heorpannuuparomue npumeps! ogsoro wim Gonee R, xorna R mpencrasmsier coboi
reTePOLMKJIIMIT UJTH reTepounkiniankmt, Bkmodaromuid C1 — C3 ankwn, anu, oKCo, LIUAHO,
AJIKOKCH, IIUKJIOAJIKWII, LIMKJIOAJIKUIIMETHII, TaJloreH U ruppokcui. Heorpanuuusaromye npuMepsl
R’ reTepoLUKIINIOB, HE0OS3aTENbHO 3aMeIeHHbIX ONHUM uitH Goee R’, BKOUArOT aseTuamHm,
C1-C3ankun3aMerieHHbIi a3eTUANHII (HAIpUMep, METUIIa3eTHANHII), FaJIoreH3aMeleHHbIH
azeTHANHUI (HarpuMep, 11pTOpa3eTUANHII), TeTparuaponupas, nupponuansam, C1-C3
aJIKUJI3aMeLIeHHBIN MTUPPOIUINHII (HApUMeEp, METUIINMUPPOIUANHNIL, AUMETUIIHPPOIUIUHII U
H30TIPONIIIHPPOIUANHILT), HUKJIOATKIIIAIKIITHPPOIUANHIIL, THIPOKCHITHPPOIHINHHIIL,
rajoreH-3aMelleHHbI TUPPOTUINHII (HanpuMep, GTOPIUPPOIUIUHUI U AU TOPIUPPOIUIUHIL),
rajoreH-3aMenieHHbIH N-MeTHIMUPPONTuanHmI (Hanpumep, N-MmeTuaTopnuppoauauat 1 N-
MeTHIIUTOPIUPPOTUANHII), METOKCHI TUIITHPPOIUINHMI, alTOKCH-3aMeIleHHbIi N-
METWINUPPOIUAUHUT (HaripumMep, N-MeTUIMETOKCUTTUPPOIUINHNN), TUIePa3uHUIL,
OVMETHIIAMHHIIIITHPPOIUANHI, MopdonuHm, Metrunmopdonuam, 1,4-okcazenanui,
nunepuauHui, C1-C3 ankun-3amMelieHHblH TUNepUANHII (HallpuMep, METUIITUITIEPUINHNI),
ALMITUIEPUANHNAI, LTHAHOTIUIIEPUINHIII, TUKJIOATKUIIITUITIEPUIANHII, TaJIOTeHITUITePUINHIIT
(HanpuMmep, pTOpIUNEPUINHNT), TUTATOT€HIUITEPUANHII (HarpuMep, UG TOPIUIEPUINHIL),
AJIKOKCUTMIIEPUIUHII, TIUPPOIUAOHWI, MUIEPUAOHHI, THOMOpdouHmI-1, 1 -nuokenn, 3 -
azabunmkio[3.1.0]rekcanun, okca-5-a3adbunmkio[2.2.1]rentas-5-un u azabunukio[2.2.1]rentan-

2-WJI.

[0185] B onHOM BapuaHTe peann3aluy reTepoLUKINYeckasi 4aCTh MeTePOLIUKIINITATIKNIA
npeacrasiisieT coboit N-meTuinupponuanami. B onHOM BapuaHTe pean3auuu
reTepOLMKINYECKast YaCTh TeTEPOLMKIMIANKIIIA PEACTaBJsieT coboit 3,3-nudrop-1-

METHJITUPPOIATUHUIL

[0186] B HexkoTOpbIX Apyrux BapuanTax peammsarmu R npeacrasmser coboii apur. B oqHOM

4 o
BapuaHTe peanusanyu R BeiOpaH u3 rpymnmsl, cocrosimed n3 ¢pernna u HapTiia, 1 HeoOS3aTeNbHO
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3amernen onauM win Gomee R® wm R, IIpumeprl 3amecTuTeneit R’ BrIrOUarOT rajoreH,
rugpokcu, C1-C6 ankun (Hanpumep, C1-C3 ankui), HUKIOATKWII, TaloreHaTKuI, Q-
rajJloreHaJIKUJI, aMUHO, [IHaHO, THAPOKCHANIKUI U aIKOKCH. B OTHOM BapuaHTe peanu3aiiii api
npencTaBsier coboit heHnI, 3aMelneHHbIi oHOI Ktk Gosee rpymmamu R, HesaBHCHMO
BbIOpaHHBIMH U3 rayioreHa, ruapokcuia, C1-C3 ankuna, ranoreHankuia, Q-rajoreHaakuIa u
aNKOKCH. B 0THOM BapuaHTe peanu3aiuu apuil IpeacTasisieT co0oi (eHuI, 3aMeIeHHbII OTHOMN
v Gonee rpynmnamu R, He3aBUCHMO BbIOPAHHBIMH U3 TaJIOTeHa, FaNoreHaKIIa, METHIIA,
M30MPOIHIIA, METOKCH, Q-TajloreHasKua U TUAPOKCHIa. B OqHOM BapuaHTe pean3aluu apu
npencTaBisier coboii heHnI, 3aMelneHHbIi oHOI Kt Gosee rpymmamu R, HesaBrCHMO
BbIOpAHHBIMH M3 MeTHIIA, Tpu(TOpMETHIIA, THAPOKCHIIA, (Topa U XJopa. B ogHOM BapuaHTe
peanu3aluu apuil mpeacTasisieT co0oit GpeHms, 3aMeLeHHbINH OTHONH-TPEMS TPYIaMH R7,
HE3aBUCUMO BbIOPAHHBIMH M3 METHIIA, THAPOKCHIIA, TpupTopmeTia, gropa u xjaopa. B onnom
BapHaHTE peau3aluy apuj MpeacTaBJsieT coooit (eHum, 3aMmeniennbli ruapokcuiom u C1 — C3
ankwiom unu asyms C1 — C3 ankunamu. B onHOM BapuaHTe peanusaluy apul IpeacTaBiseT

coboii penmn, 3amemennbii Tpudropmeriiom u C1 — C3 ankwminom wim aeymst C1 — C3 ankuiaamu.

[0187] B onHOM BapuaHTe peann3alunuu R npeACTaBsieT COOOH apuil, T apuil MPeACTaBISET
co6oii HadTHII, HeOBs3aTENbHO 3aMeIeHHbIH oM mii Gonee R’ B oxHoM BapuanTe
peanu3aluu apui mpeacTasiseT codboli Had T, 3aMeleHHbIN OTHOM 1K Ooiee TpynnaMmu R7,
HE3aBUCUMO BbIOPaHHBIMH M3 rajioreHa, ruapokcmia, C1-C3 ankuia, ranoreHankmina, Q-
rajJoreHaJIKuia U alIKOKCU. B OTHOM BapuaHTe peann3aiuu apui npeacrasisier coboi Hag T,
3aMelleHHbIH OHOM nin Oonee rpynmnamu R’, HesaBucuMO BBIOpAaHHBIMH U3 TaJIOreHa,
raJIoreHajKuiia, MeTUIa, U30MPONuia, METOKCH, Q-rajJoreHankusia U ruipokcuia. B ogHom
BapuaHTe peammsammn R* npescrasiser coboit HadTII, HEOGA3ATENBHO 3aMEIIEHHBIH OJHIM HITH
0oJtee 3aMECTUTEIISIMU R7, HE3aBUCUMO BBIOPaHHBIMH U3 rUApoKcuia, rajoreHa, Cl — C3 ankwuna,
aMHUHO Y rajioreHajkmia. B oqHOM BapuaHTe peanu3aluu R* npeacTaBnseT codoi HadTH,
HeoOs3aTeIbHO 3aMELeHHBIN OIHUM-TPEMsI 3aMECTUTEIISIMU R7, HE3aBHUCHUMO Bbl6paHHbIMI/I u3
nudTopMeTHiIa, METIIIA, THAPOKCHIIA, aMUHO, (PTOopa u Xjopa. B ogHOM BapuaHTe peannszauuu

3aMeIeHHbIH HaTHIT IpeCcTaBisieT coOol 8-xnopHad T HiH 8-MeTHITHA(TIIL.

[0188] B ogHOM BapuaHTe peaiu3aliy apuil MPeacTaBisieT coool HadTui, HeoOsA3aTeTbHO

3aMeIeHHbII OTHUM WiH OoJee raioreHaMu. B oTHOM BapuaHTe peanu3aiuy apyuil MPeaCcTaBiIsieT
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coboit Had T, 3aMerneHHbIH ruapokciioM U Tpudropmeriiom uinn C1 — C3ankunom. B onnom

BapHaHTe peal3aluy apul NPeCTaBiIAeT co00i HadTuI, 3aMeLeHHbII THAPOKCUIOM.

[0189] B omHOM BapuaHTe peann3aunuu R npeaCTaBsieT cOOOH reTepoapuii, HeoOs3aTENbHO
3ameimeH b oxanM 1 Gosee R®, R7 i R, B onroM BapUaHTE peanu3anuu R MIPENCTABISAET
coGoit reTepoapi, HeoGI3aTebHO 3aMeleHHbIH oM 1 Goree R wmn R, HezaBucumo
BbIOpaHHBIMH U3 rajioreHa, ruapokcmia, C1-C3 ankuia, rajoreHankmia, Q-rajoreHaikuia,
ANKOKCH M aMuHO. B onHOM BapuanTe peanmsammu R* npencrasiser coGoil MHIOM, MHAA30TII,
XUHOJIMHIJI, U30X MHOJIMHUJI, TUPpUAUHII 1iu Oen3o[d|Ttraszomnm, HeoOs3aTebHO 3aMeIeHHbIIH
onsnm mm Gosee R®, R” i R®. B oxsom BApUAHTE pean3alun R MpeACTaBIIsIeT COOOH MHIOI,
WHQ30JIHT, XUHOJIMHILI, U30XUHOJHHWI, THPUAMHUI WK Oen30[d]|tHa3ommi, HeoOs3aTeabHO
3aMelneHHbIi oxHuM mim 6onee R’ win R8, HE3aBUCUMO BbIOPAHHBIMH U3 OKCO, TaJIOTeHa,

ruapokcuia, Cl -C3 ankuna, ramorenankumia, Q-rajoreHaaKuia, alKOKCH U aMHHO.

[0190] B emie npyrux BapuaHTax peaju3aliu R NpeacTaBisieT coOOM reTepoapui, Heo0s3aTebHO
VHIOVIT FIJIH MHIA30III, KaKIBIH U3 KOTOPBIX MOXKET ObITh 3aMeren oxanm miu Gomee R®, R wmm
R®. B onHoM BapuanTe peamusanunu R* npencrasisier coboit rerepoapu, HeoGsI3aTENBHO
3aMeleHHbIi OHIM HiH Gosee 3amecTuTensiMi R i RY, HesaBiCHMO BRIGPAHHBIMU U3 TPYIITIBL,
cocrosiieit u3 ranorena, rugpokcmna, C1- C3 ankuna, ramoreHankuia, Q-rajoreHankmia u
ankokcu. B omHOM BapuaHTe peanu3alnuu R* rerepoapui npeacTasisier coO0i UHAA30IuUI,
HEOO3aTEIBHO 3aMeIeH bl oxaIM i aByMst R nmi R®, HesaBrcHMO BBIGpaHHBIME 3 OKCO,
TpudTOpMeTHIa, ankokcu, rajoreHankuiaa u C1-C6 ankuna. B npyrux BapuaHTax peanusalin R*
reTepoapuI MPencTaBisieT COO0N XMHOMMHNUI MITH M30X MHOJTMHIJI, KOJKIABIA U3 KOTOPBIX
HEOOs3aTeNbHO 3aMelieH oqHuM mi Gosee R’ B oxHoM BapHaHTE pean3auu R reTepoapui
npeaAcCTaBJIsIET CO6OI>1 XUHOJIMHUIT UJIW U30XHWHOJIMHUIIL, K&)K,Z[blfl N3 KOTOPBIX HeO65138,Te.]'IbHO
3aMelleH OHUM 1 Gonee R He3aBHCHMO BBIOPAHHBIME W3 aMHHO, ruapokcia, C1-C3 ankuia
¥ ruApoKCHIa. B omHoM BapuanTe peanmsarmu R rerepoapu npencrasisier coboit XUHOMMHMT
VI 30X MHOJMHII, KQXIbIH M3 KOTOPBIX HEOBs3aTeNbHO 3aMeleH R, BbIOpaHHbIM 13
FMAPOKCUIIA K aMHHO. B omHOM BapuanTe peanusauuu R* rerepoapun npencrasmser coGoi
MUPUINHII, HEoOs13aTeIbHO 3aMeleHHbIH OTHUM UiH Ooee R® R’ wmu R®. B onom BApHUAHTE
peamusauuu R* rerepoapun npeacrasiser coboil MUPHIMHI, HEOOA3aTEIbHO 3aMEILEHHBII OHIM
umi Gonee R, HesaBucumo Beiopannbve u3 C1 — C3 alkuia, raioresa u rajoreHankuna. B

4 o
OTHOM BapHaHTE pealn3alnu R reTepoapuI NpeaACTaBsICT coboii HHIOOJINII, HeOoOsI3aTeNbHO
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o 6 7 8 4
3ameneHHbIl ogHUM mwin 6osiee R”, R” unu R°. B onHom BapuanTte peanusaiuu R™ rerepoapun

o " 7
MpeaCTaBisieT COO0H MHIONNII, HEOOS3aTENbHO 3aMELIEHHBINH OTHIUM WK IBYMsI R ', He3aBUCUMO

BBIOpaHHBIME U3 ruapokcuia, Tpudropmermna u C1 — C3 ankuna.
[0191] B onroM BapuaHTe peanusauuu L npencrasisier coO0H CBs3b.
[0192] B ogHOM BapuaHTe peajqnu3alydyd m paBHO HYJIIO.

[0193] B oxrom BapuanTe peanmsarmu R® npencrasister coboii rerepoankmi, C2 -C4 anKuHMI WA
C1 — C3 anxu, Heobs3aTenbHO 3amernenHbiii -OR’, uano umm rerepoapuioM. B onsom BapuanTe
peammsari R® ipencrasnser co6oil METHII, LIHAHOMETHII, METOKCHMETHIT, THAPOKCHMETHI. B
OIHOM BapHUaHTE peann3annu R® npencTaBiseT coboi MeTun. B ogHOM BapuaHTe peann3alnun R®
npeacTasiisieT codol ranomernsi. B oqHOM BapuaHTe peanu3alnuu R® npeacTaBisieT coOok

TUAPOKCUMETHIL.

[0194] B onnoMm BapuanTe peanuzauuu @opmyna Il Bkimrouaer coequnenust, umeromue @opmyay 11-

A:

11
[0195] e Rl, R3, R4, RS, Rw, L v m umeroT 3Hauenusi, onpeaeneHubie st @opmyisr 11, R
MpeacTaBisieT coO0i BOAOPO, METUJ UM TUAPOKCHATIKUJI, U MUIMEePA3UHIIIBHOE KOJIbLIO

8 8
HeoOs3aTenbHO 3ameneHo R, rae R” sBnsiercst Takum, kak onpenenero B @opmyie 11

B o
ces3b 1 R™ otcyTeryer, p pasHo omHomy u R® mpencrasister co6oit rHIpOKCHATIKIL.
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npeAcTaBisieT COOOH NBOMHYIO CBS3b U RA npenctasisier codboit Bogopon wim C1 — C3
aJIKWJI, p PaBHO JBa U IO MEHBIIEH Mepe OUH R® npencrasisieT codoit neirepuii, mmano, C1 — C3
ankwi, ruapokcuanku, rerepoankui, C1 — C3 ankokcu, rajoreH, raJoreHajIKuI, -ZNRSR“, -
C(O)N(R”),, -NHC(0)C1 — C3 ankui, -CH;NHC(O)C1 — C3 ankui, rerepoapu,
reTepOaAPUIIATIKUAI UITH TETEPOLUKIMIAIKIIL, IPUYEM TeTePOLMKINIbHAS YaCTh 3aMeLIeHa OJTHUM
i 0oJiee 3aMeCTUTENISIMU, HE3aBUCUMO BhIOPAHHBIMHU U3 TaJIOTeHA, THAPOKCHIIA, ankokcu u C1 —
C3 ankuma, mpu 3TOM TeTepOapuII UM reTepOAPHIIbHAS YaCTh reTepOaPHIIAIKIIIa He00A3aTeIbHO

;
3aMelleHa OJHUM uinu oosee R,

[0198] B oxtom BapuanTe peanmsatmu R' npencrasisier coGoit —C(0)C(R™) =C(RB)p, roe R*
npencTaBIsieT coboil aeliTepHil, MaHo, TaloreH, rajoreHankm, rerepoankui, -C(O)N(R’),, umm
MMIPOKCHAIIKIL, P PABHO ABYM H Kaxcaslii R® mpencrasnser coboit Bomopon. B onHoM BapuaHTe
peanuzanuu R* MpeCTaBIIsIeT COOOM rajored. B oMHOM BapuaHTe peaiu3aliu rajoreH
npescTaBisier coboii drop mmm xnop. B onsom BapuanTe peanmsawuu R* npexcrasnser co6oit
raJloTeHaIKUI. B oMHOM BapuaHTe peann3aliiy raloreHaNKII IPeCTaBIsAeT Co00i
TpudTopmMeTHIL. B 0OmHOM BapuaHTe peaansannun R* npezacrasisieT codoii nuano. B oqHOM
BapUAHTE peanu3aluu R* npezacTasiseT coOol reTepoalkui. B oqHOM BapuaHTe peanusanuu
reTepoaIKIII MPEICTABIAET COOO0H MeTokcuMeTiL. B oxHoM BapuanTe peammsamu R

NpeaAcCTaBJIsKICT coboti TUAPOKCHAJIKHAIL.

o -~ A o 9 o
npexacTaBiseT codol ABOHHYIO ¢Bs3b U R™ mpexncrassier codoii neliTepuii, p paBHO IBYM,

U [0 MEHbILIEH Mepe OOUH R® MPECTABJISAET COOON NeHTepul.

npeAcTaBisieT cOOOH TBOMHYIO CBS3b U P PABHO ABYM, OIHH R® NPeICTaBIsET COOOH
BOZOpOA U RA, u onus R® 1 aTomsl yrieposaa, K KOTOPbIM OHU NMPHCOEIUHEHBI, 00pa3yroT 5-8-

YJIEHHBIM YaCTUYHO HACHIIIEHHBIA ITUKJIOATKIII, 3aMeIeHHBINA OKCO.
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. B . A o
BOZOpOL, Bropoii R™ mpencrasisier coboii auankunaMuHmIaakut 1 R™ npencrasnser coboit

raJIOrcH.

[0202] B ogrOM BapuaHTe peanusaunu L npencrasnser coboii cBsi3p. B onHOM BapuaHTte
peanuzanuu R? MpeCTaBIISAET COOOMH apul UK FeTePOAPI, KaXKIbIi U3 KOTOPBIX HEOOs3aTeIbHO
3amernen oxauM min Gomee R®, R umi R®. B onsom BapuanTe peamusamun R* npencrasiser
coGO#i apHIT M FeTepOapull, KayK/Ibiil H3 KOTOPBIX HEOOsI3aTeIbHO 3aMeIIeH OMHUM i Gonee R .
B onHOM BapuaHTe peanu3anuu Kaxabli R’ umu R® HezaBucumo BBIOpaH U3 OKCO, THIPOKCHIIA,
amuHo, ranoreHa, C1 — C3 ankuia, rajoreHankmia, Q-rajoreHankuia, UKJIOAJIKIIA U alKOKCH. B
OHOM BapHaHTE peann3anu R’ uR" kaxzpiit npezcrasisieT coboit C1 — C3 ankun. B oqHoM
BapHaHTE pean3aluy apujl MPEeACTaBsieT Co0O0M (heHuI, 3aMeIeHHbII OTHOM 1in Oonee
rpyrmamu R’, He3aBrcHMO BbIOpaHHBIMHU 13 rajorena, rugpokcnia, C1-C3 ankuna,
rajoreHankuia, Q-rajJoreHajkuiIa U alKOKCH. B ofHOM BapuaHTe peanu3anuy apuil MpeicTaBisieT
coboil (heHn, 3aMeleH b OXHOM 1ii Goree rpyrmamu R, He3aBUCHMO BBIGPAHHBIMI 13
rajoreHa, rajJoreHajJkuia, MeTuiIa, U30IpOoNuia, METOKCH, Q-rajioreHankuia u ruapoxkcusia. B
OITHOM BapHaHTE peajr3alliy aprl MpeaAcTapisier co0oil GeHus, 3aMelieHHbIi OTHON 1iu Oonee
rpymmamu R’, He3aBHCHMO BBIOpAHHBIME U3 METHIIA, TpUdTOpMeTIIa, 2,2, 2-TpUTOP3THIIA,
TUAPOKCHIIA, TPUPTOPMETOKCH, THIPOKCHIIA, (TOpa, XJIOpa, H30MPOIMUIIA, IIUKJIONPOIIIA U
TpudTOopMETHITHO. B OHOM BapuaHTe peanu3anuy apui npeacrasisier coboi Genu,
3aMeIeHHbIH OHOM-TpeMs rpynmamu R’ He3aBHCHMO BHIGPAHHBIME U3 THAPOKCHIA, GTOpa
xJjiopa. B omHOM BapuaHTe peanm3anuy apuil IpeAcTaBiseT co0oH GpeHnI, 3aMeeHHbIH
rugpokcusioM u C1 — C3 ankunom umi asyms C1 — C3 ankunamu. B onHOM BapuaHTte peanusanuu
apuII IpeAcTaBIsieT coOO0H (heHmI, 3aMeleHHbIi Q-TraloOreHAIKUIOM 1 THAPOKCHIIOM HITH (TOPOM.
B onHOM BapuaHTe peaiu3aluu apui NpeacTaBisieT codol Had T, 3aMeLeHHbIH OOHON HITN
Oonee rpynmnaMu R’, He3aBHCHMO BBIOpAHHBIMH U3 TayioreHa, ruapokcmna, C1 — C3 ankuna,
rajoreHankuia, Q-raJoreHankuia 1 aTkOKCH. B OZTHOM BapHaHTe pean3aliy april IPenCTaBIseT
coboii HadTIIL, 3aMeleH b OXHOM 1 Goree rpynmnamu R, He3aBHCHMO BBIGPAHHBIMH U3
rajoreHa, rajJoreHajJkuia, MeTuIa, U30IMpoNuia, MeTokcH, Q-rajioreHankuia U rupokcuia. B
onHOM BapuaHTe peanusauun R* npencrasiser co6oit HabTHII, HEOGI3aTENBHO 3aMEIEHHBIIT
onHUM UK Gosee 3amMecTuTesMU R, He3aBHCHMO BHIOPAHHBIME U3 THAPOKCUIA, ranorena, C1 —
C3 ankuia, aMHHO U rajoreHankuna. B oqsom Bapuante peanusamuu R' npencrasser co6oii

Had T, HE0OA3aTENbHO 3aMELIEHHbIH OTHUM-TPEMsI 3aMECTUTENISMU R” umu R®, mesaBucumo
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BBIOpaHHBIMH U3 AU(TOPMETHIIA, METHIIA, THAPOKCHIIA, aMHHO, pTopa U Xsopa. B onHOM Bapuanre
peanu3anuy apui npeacTasisier codboit Hadh T, HeoOsA3aTeNbHO 3aMEIEHHBIA OJHUM HITH OoJiee
rajoreHamu. B omHOM BapHaHTe peannu3aliy apuil MpeacTasiseT coOoil HaTHII, 3aMeIeHHbIH
ruapoxcuiioM u TpudpTopmeriioMm min Cl — C3ankunom. B ogHOM BapuaHTe peaanzaluy apui
npeacTaBiseT co0oi HaTUI, 3aMellleHHbIN THAPOKCHIIOM. B 0HOM BapuaHTe peanu3aiiu R*
MPEACTaBIISIET COOON reTepoapHuil, I7ie reTepoapuil MpeacTapisieT co00i HHAA30INIL,
HEoGs3aTeIbHO 3aMeLIeHHbIH oxHuM umi 1ByMs R’ wiun R, He3aBuCHMO BBIGPAHHBIME U3 OKCO,
ankokcy, ranoresankia i C1-C6 ankuna. B ogsom Bapuante peammsauuu R npencrasmsier
co00Ii reTepoapuil, rie reTepoapIl MPEACTABIsIET COOOH XUHOIUHIIT MJIA U30X MHOJUHILI, KasKIbIH
13 KOTOPBIX HEOBA3aTENbHO 3aMelleH onHuM ik Gonee R’. B omHoM BapuanTe peammsarmu R*
MPEACTABIISIET COOOH TeTepoapuil, Ilie reTepoapuil MPeACTaBIsteT cCOO0H XHHOIMHII UITH
M30XUHOJIMHII, KaXIbIH U3 KOTOPBIX HEOOsI3aTeIbHO 3aMelleH OHUM HIIH OoJiee 3aMeCTUTEISIMU
R’, He3aBHCHMO BbIOpaHHBIMH U3 aMUHO, ruapokcuia, C1 — C3ankuna u ruapokcuia. B onHom
BapuanTe peanmsanuu R rerepoapu npencrasiser coboit MUpHANHIL, HEOOS3aTENHHO
3amernenbiit oxanM i 6onee R®, R” wm R®. B onHoM BapUaHTE pean3aliuu R rerepoapui
IPeNCTABIISIET CO0O0 MUPUIHHII, HEOBI3aTebHO 3aMeLIeHHbIH oxHIM miH Goee R, HesaBmciMo
BoiGpansbvi 13 C1 — C3 aNkuia, raoreHa U rajoreHaikmia. B oqsom Bapuante peammsarmu R*
reTepoapiI PEACTABIET OGO HHIOMI, HeoBs3aTeIbHO 3aMeleHHbIH onHIM min Gonee R, B
onHOM BapuanTe peanusamuu R* rerepoapun npencrasmser coGoi HHIOMMI, HEOBA3ATEIBHO
3aMELIECHHBIA OTHUM UJIN ABYMsI R’, HezaBHCHMO BbIOpaHHbIMH U3 ruapokcuia u Cl1 — C3ankuna.
B onnom BapuaHTe peanuzauuu RM npeacTaBisieT cobol MeTun. B omHOM BapuaHTe peanu3aiuu
MUMNEePA3UHUIBHOE KOJIBLIO SIBJISIETCS HE3aMEIeHHbIM. B 0IHOM BapuaHTe peanusanuu
MHANEPA3SHHUIIBHOE KOJIBLO 3aMEIIEHO R®. B onsom BapHaHTE peasn3alun R® MPEACTABIISIET COOOM
C1 — C3 ankui, HeoOs3aTeNIbHO 3aMELeHHBIH [TMaHO WM TUAPOKCUIIOM. B ogHOM BapuaHTe
peanuzanuun R® MPEICTABIISAET COOON METHJI, IMAHOMETUJI UJIU TUAPOKCUMETUI. B onHOM BapuaHTe
peammsauuu R® npencrasister coboit metin. B oxHom BapuanTe peanmsamun R® npencrasmser
coboii imaHomerun. B onHoM BapuanTe peanusaruu R® npencrasmsier coboit rumpoxcuverun. B
JIPYyrOM BapUaHTE peanu3aluu R’ u R" kaxaprit npexncrasinser codoi C1 — C3 amxun, R"
npexcrassier coboit merun, R® npencrasnser co6oi METHII, IMAHOMETHIT WTH THAPOKCHMETH, L
npencTasseT coboii cBasb, u R* mpencrasmser coboit apu WM reTepoapul, KaxIblil U3 KOTOPBIX

6 7
HeoOs13aTeNpbHO 3aMelneH onHuM uin Gonee R” mm R,

83



[0203] B onnoMm BapuanTe peanuzauuu @opmyna Il Bkimrougaer coequnenust, umeromue @opmyay 11-

B:

®opmyina II-B

[0204] rne R, R, R*, L u m sBstioTCst TAKMMH, KAk omnpenenieno B @opmye 11, R’ MpeACTaBIseT
o o 9 9
co00l reTepOoLKINIIAIKII, Heo0s3aTeNbHO 3aMelleH bl ogHuM uin 6osee R, roe R” sBisiercs
8
TakuM, Kak onpeneneHo B @opmyuie I, 1 nunepasuHWIbHOE KOJIBLIO He0Os3aTeIbHO 3aMeleHo R,

8
rae R° sBnsiercs Takum, kak onpezneneHo B @opmyie 1L

npencTaBsieT COOOH TBOMHYIO CBS3b U R* npezncTasseT codboit Bogopon wim C1 — C3
AJIKWUIL, P PABHO [1Ba U IO MEHbLIEN Mepe OUH R® npeacTasisieT cobol aeritepui, mano, C1 — C3
ankw, ruapokcuankui, rerepoankuii, C1 — C3 agkokcu, rajloreH, rajJoreHalKuI, -ZNRSR“, -
C(O)N(R”),, -NHC(0)C1 — C3 ankui, -CH;NHC(O)C1 — C3 asnkui, retepoapu,
reTepoapuIaIKIII WU TeTEPOLIUKITUIIANIKIIL, TPUYEM IMeTepOLUKINIbHAS YaCTh 3aMelIeHa OJJHUM
i OoJiee 3aMECTUTEISIMU, HE3aBICUMO BIOPAHHBIMH U3 TajloreHa, TUapoKcia, ankokeu u C1 —
C3 ankuia, mpu 3TOM reTepoapuil UM reTepOaPUIIbHAS YaCTh reTepoapuIalikuia HeoOs3aTeIbHO

;
3aMelleHa OJHUM uiau Oojee R,
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[0207] B onsoMm BapuanTe peanusauuu R npencrasusier co6oit —C(O)C(R™) =C(RB)p, roe R*
npeacTasisieT coO0l nedTepui, IMAHO, TAJIOTeH, FAJIOT€HAIKIIL, TETEPOATTKHI, -C(O)N(R5 ), WU
THAPOKCUATKWJI, P PABHO ABYM U KaKIbIN RE MIPEACTABISAET coboi Bogopoa. B onHoM BapuanTe
peanmsarn R* npencrasiser coGoii ranored. B oHOM BapHaHTe peai3aliii rajloreH
npexncrassieT coboii (rop wim xjop. B omHOM BapuanTe peamusauun R* npexcrasnser coGoii
rajJoreHaJKuiI. B oqHOM BapHaHTe pear3aniuy raloreHalKiI IpeCcTaBIsieT co0on
TpudTopmMeTHIL. B 01HOM BapuaHTe peaquzaunun R* npezacTasiseT codoii uaHo. B oqHOM
BapuanTe peanmsanui R* npexcrasiser coboii rerepoanku. B 0nHOM BapHaHTe pean3arim
reTepOANKIII PEICTABIISET CO00H MeTokCHMeTHL. B oxHoM BapuanTe peannsammn R

NPENCTABIAET COOOH MMAPOKCHAITIKIIL.

o - A o - o
npexacTaBiseT co0oi 1BOIHYIO ¢BsA3b U R™ npexncrasnser codoii nelitepuil, p paBHO ABYM,

) B - o )
U [0 MeHbINeH Mepe oauH R™ mpencrasnsier coboi nedrepuid.

npencTaBseT coboil JBOHHYIO CBSI3b U p PaBHO AByM, onuH R® mpencrasmnser coboii
BOZIOPOA U R*, 1 omun R® 1 arompr yriaepozaa, K KOTOPbIM OHU NMPHUCOETUHEHBI, 00pa3yroT 5-8-

YJIEHHBIM YaCTUYHO HACBIIIIEHHBIN ITUKJIOATKHIII, 3aMeIIeHHbIN OKCO.

) [ B v

IpeCTaBIIsAET COOOM IBOMHYIO CBS3b U p paBHO ABYM, onuH R™ mpexncrasisier coboit

. B . A .

Bonopox, Bropoii R™ npencrasisier coboit nuankunamuHuiankuwi U R™ npencrasmnsier coboit

raJIOrcH.

[0211] B ogHOM BapuaHTe peann3aluu reTepOLUKINIbHASL YaCTh R’ reTEPOLIUKIINTIANKUIIA
NPENCTABIAET COO0H MOHOLIMKIINYECKYIO, OUIIUKINUECKYIO MM MOCTHKOBYIO KOJIBLIEBYIO CHCTEMY,
AMEIOIIYIO OIUH UJIH ABA KOJbLEBBIX I€TEPOATOMA, HE3aBUCUMO Bbl6paHHbIX m3 N u O. B ogHoMm
BapMaHTe peantu3alui R reTepoumKInI NpeacTaBIseT coboil a3eTHIMHNI, METUIA3eTHHHILI,
OTUNTA3CTUAWHHAII, U30IIPONMMISTUIL, )II/I(l)TOpa?;eTI/II[I/IHI/IJ'I, LHUKJIOMPOMWIa3€CTUAUHNIIL,
TETParuApONUPAHUIA3ETUAUHWIL, TETPArUAPONHUPAH, TUPPOIUAUHUI, METUIIUPPOIUIUHNII,
JUMETUIUPPOJIUAUHIIL, U30MPONUIITUPPOIUIUHIII, LUKIOAIKUIATKAIITUPPOJIALUHIIL,

TUAPOKCHITUPPOIUANHIN, GTOpIUppouanHu, audToprupponunuami, (N-
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meTtmin)broprupponuauHu, (N-MeTHin)audTopIHppONHANHII, METOKCHITUIIITHPPOIHINHHIIL,
ANIKOKCH-3aMeIIeHHbIe N-MEeTUIUPPOTHANHII (Hanpumep, (N-MEeTHI)METOKCUITUPPOTHINHILI),
MUTePA3UHII, AUMETHIAMUHUITUPPOIUINHII, TUPPOIUIOH, METUITHPPOIHIUHOH,
MOPQOJIMHII, METUIMOPQPOIUHILL, STUIMOP(OTHMHUI, U30NPONIIMOPHOIUHII, OKceTaHwu, 1,4-
OKCa3emaHwWI, MAMEPUINHII, METUITUITEPUINHII ALMIITANIEPUINHNAI, IUAHOTIUTIEPUIUHIL,
LUKJIOAJK MIITUTICPUAMHIJI, TaJIOT€HITUIEPUANHII, JUTaJOTeHITUNIEPUIUHII, (QTOPIUIEPUIHHII,
TG TOPIHUIIEPUIAUHII, ANKOKCUTTUTIEPUANHUI, TUPPOTUAOHII, THIIEPUIAHOHMIL,
TETPAaruaApONUPPONU3UHII, THOMOPpDomuHmI-1,1-nuokcun, 3-azaburmkiio[3.1.0]rekcanun, okca-5-
a3abunukio [2.2.1]renTaH-5-ua wiu azabuiukiio[2.2. 1] rentaH-2-ui, HeoOs13aTeIbHO 3aMeIlleHHbII
onuuM mn Gosee R’. B 0HOM BapuaHTe peannsaiuy kaxablii R’ BEIOpaH U3 awia, okco,
rajoreHa, nuuano, C1 — C3 ankuia, anmkoKCH, THAPOKCHANIKHIIA, TeTEPOATIKIIIA, LINKIIOAIKNIIA,
apajkuiia, TeTepOLIUKIIIIIA U HAKUIaMUoankuiaa. B onHom BapuanTe peanuzauuu L
npeacTaBiisieT coOol CBsi3b. B 01HOM BapHaHTe peaju3aliy reTepOLUKINIbHAS YaCTh R®
reTepoLMKIIMIANKIIA pesicTaBsieT coOo (N-mMeTun)audTopnuppoNuanHILL, BKItovas 3,3-
mubTOp-1-MeTHIMHPPOTHAMHIIL. B OIHOM BapHaHTe peanus3alii reTepoLKIHIbHAs yacTh R

reTepOLMKIIIIATIKIIIA MIPEACTABIAET COO0H N-MEeTIIMHPPOIUIMHILIL.

[0212] B ogHOM BapuaHTe peaqn3alunin R IPEeICTaBIISET COOOM apuIl HITH TeTepoapiil, KaKIblH U3
KOTOPBIX HE0OsA3aTeIbHO 3aMeLleH OHUM Wi Oonee R® R’ umu R®. B onrom BapuUaHTE
peamusauuu R* npencrasisier co6oit apu MM reTepoapu, KaxIblil U3 KOTOPBIX HEOOA3aTETbHO
3amerien oxauM win Gonee R, B oHOM BapuanTe peamusamun Kaxasii R’ He3aBHCHMO BbIOpaH
W3 TUAPOKCUJIA, aMUHO, rajioreHa, C1-C3-ankuna, rajoreHankuia, Q-rajJoreHajikuna,
LIVKJIOAJIKMJIA U AIKOKCH. B OZTHOM BapHaHTe peann3alnuy apuil IpecTaBisieT coboi dpenn,
3aMelleHHbIH OHOM niu Ooee rpynmnamu R’, HesaBucuMO BBIOpAaHHBIMH U3 TaJIOTeHa,
rugpokcuna, C1-C3 ankuna, ranoreHankuna, Q-rajoreHankuna U alkokcu. B ogHom Bapuante
peanu3aluu apuil MpeacTaBisieT coO0l QeHw, 3aMeleHHbIH OAHON Wiu Ooiee rpynnaMu R7,
HE3aBHCHMO BBIOPAaHHBIMM U3 TaJIOT€Ha, FajloreHaNKIIIa, METHIIA, M30IPOIUIa, MeTOKCH, Q-
rajJloreHaJIKUIa ¥ THAPOKCHIA. B OHOM BapuaHTe peann3aliiy apyil MPeACTaBisieT coooi (enm,
3aMelleHHbIH OHOM nin Oonee rpynmnamu R’, HesaBucuMO BBIOpaHHBIMH U3 METHUIIA,
TpudTopmeruna, 2,2,2-rpudropaTuna, rugpokcuna, TpuhTOPMETOKCH, THIPOKCHIIa, GTopa, XjIopa,
W30IIPOIIIIA, UKJIONPOIIIIA B TPUPTOPMETHITHO. B 0HOM BapuaHTe peanu3aiy apui

npeacTasiisieT coOol GeHNI, 3aMeLeHHbIH OHONH-TpeMs IpyInamMu R’, HesaBucumo BBIOpaHHBIMH
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U3 THAPOKCUIa, GTopa U XJiopa. B oqHOM BapuaHTe peann3alun apuj NpeacTaBiseT coOo GheHu,
3ameweHHbii ruapokcunom u C1 — C3 ankunom mnu asyms C1 — C3 ankunamu. B ogHOM
BapUaHTE peaTu3aliy apuil MPeACTaBisieT coOoH (heHmI, 3aMeIeHHbII Q-TaloreHaIKUIOM U
TUAPOKCHIIOM Wi (hropoM. B oHOM BapuaHTe peann3aliiuy apui MpeacTasisaeT codoi HagTui,
3aMelIeHHbIH OHOM in OoJiee rpynnamu R’, HesaBHCHMO BBIOPAHHBIMH U3 TaJIOTeHa,
rugpokcuna, C1-C3 anxuna, ranoreHankuna, Q-rajoreHankuna U ankokcu. B ogHom BapuanTte
peanu3anuy apui MpeacTasisier codol Ha T, 3aMeLIeHHbIH OqHON Win Ooiee rpynmnaMu R’
HE3aBHCHUMO BBIOPAaHHBIMH U3 T'aJIOT€Ha, FaJIOTeHANKHIIA, METHIIA, H30MPOIUIIA, METOKCH, Q-
rajoreHajKuia U ruApoKcuia. B onHOM BapuaHTe peanu3alnuu R* npencTasisier codoi HadTu,
HEOO3aTEIHHO 3aMEIIEHHBII OHIM K GoNee 3aMecTUTeNsMH R, He3aBHCHMO BBIOPAHHBIME 13
rugpokcuia, rajgorera, Cl1 — C3 ankuia, aMUHO U rajoreHajkuia. B oqHOM BapuaHTe peanus3anuu
R* npencrasiisieT coboit Hah T, Heo0A3aTETHHO 3aMEIIEHHBIA OJJHUM-TPEMSI 3aMECTUTEISIMU R7,
HE3aBHCHUMO BBIOpAaHHBIMH 13 TU(TOPMETIIIA, METHJIA, TUAPOKCHIIA, aMHHO, (pTopa u xjopa. B
OITHOM BapHaHTE peajH3aliy apil npeacTapisier co0oit Had T, HeoOA3aTENbHO 3aMEIEHHbIN
OJHUM unu OoJiee rajoreHamu. B ogHOM BapuaHTe peaau3alliy apuil MpeCcTaBisieT codboit Hap T,
3aMeleHHbIH ruapokcuiom u Tpudropmermnom win Cl — C3ankuiom. B ogHom BapuaHTe
peamM3aluuy apui npeacTasisieT codoil Had T, 3aMeIleHHbIN I’HAPOKCHUIIOM. B ogHOM BapuaHTe
peanuzanuu R* MpeaCTaBIIsAeT cOOOM reTepoapul, e reTepoapus MpPeacTaBsieT coooi
WH1a30J11J1, He0Os3aTeIbHO 3aMEIIeHHbIH OTHUM HJTH IBYMsI R7, HE3aBUCUMO BBIOPAHHBIMH W3

ankokcwy, ranoreHankuna u C1-Co6 ankuna.

[0213] B onHOM BapuaHTe peanu3aluuu R NPeACTaBIIsIET COOOH reTepoapu, TIe reTepoapul
MPEACTABIISIET COOON XUHOIMHUII WITH U30XMHOJIMHMJI, KaXKIbIH U3 KOTOPBIX HEOOS3aTeNbHO
3amernen oxaum min Gomee R®, R” umn R®. B omsom BapuanTe peammsamuu R* npencrasmser
co0oii reTepoapu, rie rerepoapuil MpeaCTaBisieT COO0N XUHOJIMHUI ITH N30X MTHOJUHUIT, KasKIbIi
13 KOTOPBIX HEOOs3aTeIbHO 3aMEIeH OJHUM Ui OoJiee R(’, R’ RS, HE3aBUCUMO BHIOpAaHHBIMHU
13 0Kkco, amuHo, ruzgpokcuna, C1 — C3 ankuma u ruapokcuna. B onsom Bapuante peanusaruu R*
reTepoaprI MPEACTABIET COOOI MUPHIMHNI, HeoOsI3aTeTbHO 3aMeLIeH b oHIM nin Gonee R°,
R’ um R®. B ogroM BapHUaHTe peanu3anuu R reTepoapml MpeCcTaBisieT COOOH MUPHUIUHHIIL,
Heo0s13aTeNbHO 3aMEIEHHbBINA OTHUM UJIH 00Jjiee R7, He3aBUCUMO BbhiOpanHbIMU U3 C1 — C3 ankwuna,
rajioreHa u rajioreHajkwia. B oqHOM BapuaHTe peaju3zaluu R* reTepoapI mpeacTaBisieT coOoit

o 7
WHJIOJIWJI, HeOOs3aTeIbHO 3aMEIEHHbIN OJJHUM HJIH OoJiee RG, R’ wm R®. B onHOM BapHUaHTe
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4 o "
peamm3aunu R rerepoapu npencrasisier COOOH MHIOMIII, HEOOsI3aTeIbHO 3aMeIleHHBIN OTHUM
7 A
nnu 1Byms R, HezaBucumo BbiOpanHbIMU U3 rugpokcuna u C1 — C3 ankuna. B onHOM BapuaHTte
11 o
peammzaunu R npencrasnsier codoit meTisi. B omHOM BapuaHTe peanusanuy MHIepasHHIIbHOS
KOJIBLIO SIBJIAETCS] HE3aMeLeHHbIM. B 0OIHOM BapuaHTe peanu3auuy NUNepa3suHUIbHOE KOJIbLIO
8 8 v
®opwmyel 11-B 3amerneno R°. B onHom BapuaHTe peanusaiuu R° npencrasisier coboii C1 — C3
AJIKWJI, HeoOs13aTeIbHO 3aMeIeHHbIH IHaHO, THAPOKCHIIOM HIIM MeTOKCH. B onHOM BapuaHTe

peammsarn R® ipencrasnser co6oil METHII, IHAHOMETHIT, THAPOKCHMETHIT HIIH METOKCHMETHIL.

[0214] Heorpannuusaromue npumeps! coenuHenuii @opmyusl (11), @opmyiner I1-A u @opmyier 11-

B BBIOpaHBI U3 IPyMIIbL, COCTOSINEH U3
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[0215] nmn ux papMaleBTHUECKUA TPUEMJIIEMBIX COJIEH.

[0216] B omHOM BapuaHnTe peanusaunu coenunenuss @opmyisl I BKIFOYAOT COMU
TpU(PTOPYKCYCHON KUCIOTHI BblllIeyKa3aHHbIX coequHennil. Coenunenns @opmysl (1), Popmybt
I-A, ®opmysl I-B, @opmyier (1), @opmyier [1-A umr @opmyier I1-B MoryT ObITH BKITFOUYEHBI B

cocTaB (papMaLEeBTUIECKIX KOMIIO3ULIUM.

DPAPMANEBTUYECKHWE KOMITO3HUITMH

[0217] B npyrom acnekte n3oOpeTeHne OTHOCUTCS K (PapMaLleBTUYECKIM KOMITO3ULIHSIM,
conepskamuM uHrHouTop KRas G12C nmo nzobpereHnto u papmManeBTHUECKH MPHEMIIEMBbIi
HOCHUTEJIb, BCIIOMOTaTeIbHOE BEeIeCTBO MK pa3daButens. CoequHeHus: n300peTeHust MOTyT ObITh
COCTaBJIEHbI JIFOOBIM CIIOCOOOM, XOPOLIO U3BECTHBIM B JAaHHOM 00J1aCTH TEXHUKH, U MOTYT ObITh

MPUTOTOBJICHBI JIs1 BBECHHS JIIOOBIM IyTeM, BKJIFOUast, 0€3 OrpaHUueHNs, TApEHTEPaIbHBIH,
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OpaJIbHBIH, CyONMHIBAIbHBIN, TPAHCACPMAIIBHBIIN, MECTHBIH, HHTPAaHA3AIbHbIHN, HHTPATPaXealbHbIH
VI UHTPApeKTaJbHBINA. B onpeneneHHbIX BapuaHTax peanu3alui COeNHEHNs 10 H300PETEHUIO
BBOJISIT BHYTPUBEHHO B YCJIOBUSX CTallMOHapa. B oqHOM BapuaHTe peann3anuy BBEACHUE MOXKET

OCYIIECTBJIATHCSA IEPOPAJIbHBIM ITyTEM.

[0218] XapakTepuCTHKH HOCUTENs OyIyT 3aBUCETh OT crocoda BBeAeHus. VIcnop3yemblii B
JAHHOM JOKYMEHTE TepPMHH «(apMaleBTHYECKH MIPHUEMIIEMbIID» O3Ha4aeT HETOKCUYHBIA MaTepual,
KOTOPBIH COBMECTHM C OMOJIOrMYECKOM CUCTEMOM, TaKOM Kak KJIeTKA, KJIETOYHAs KyJIbTypa, TKaHb
WK OpraHu3Mm, U KOTOprﬁ HC BJIHUSICT HA Sq)d)eKTI/IBHOCTB 6HOJ’[OFH“I€CKOI>1 AKTHUBHOCTHU aKTHUBHOI'O
uHrpeauenTa(os). Takum oO6pa3oM, KOMIO3HULIMH 110 H300PETEHHIO MOTYT COZlEPKaTh B
JIOTIOJIHEHHE K MHTHOUTOPY pa30aBUTENH, HATIOJHUTENH, COJH, Oy(depbl, CTaOMIN3aTOPHI,
COMIOOMIN3ATOPBI B APYTHE MaTePHAIbL, XOPOIIO N3BECTHBIE B JAHHOH 00JNACTH TEXHUKH.
ITony4enue papmalieBTHUECKH TPUEMIIEMBIX COCTABOB OMUCAHO, HapuMep, B Remington's

Pharmaceutical Sciences, 18th Edition, ed. A. Gennaro, Mack Publishing Co., Easton, Pa., 1990.

[0219] Mcnonp3yeMelii B JaHHOM JOKYMEHTE TEPMHUH «(papMaleBTHUECKHU NPHEeMIIEMasi COJIb)
OTHOCHUTCSI K COJISIM, KOTOPBIE COXPAHSIIOT JKEJIAEMYIO OMOIOTHYECKYIO aKTHBHOCTD
BBILIIEYKA3aHHBIX COEMHEHUIN 1 MPOSIBJIIIOT MUHUMAJIbHbBIE WJIH HYJIEBbIe HEKENIaTeIbHbIE
TOKCHKOIOrn4eckue 3¢ ¢extrl. [IprMepsl TaKUX COJel BKIFOYAOT, HO HE OTPaHUYHBAIOTCS UMM,
KHCJIOTHO-ATUTHBHBIE COJTH, 0Opa30BaHHbIE C HEOPrAaHUYECKHMH KUCIOTaMH (HarprMep,
XJIOPUCTOBOAOPOIHON KUCIOTOH, OPOMUCTOBOAOPOAHON KUCIIOTON, CEPHON KUCIOTOH, pochOopHOiM
KHCJIOTOMH, a30THOW KUCIOTOH U TOMY MOIO0HOE), M COJTH, 00pa3OBaHHbBIE C OPraHMIECKHUMHU
KUCJIOTaMH, TAKUMH KaK YKCYCHAsi KUCIIOTa, [IaBeJIeBasi KUCJIOTA, BUHHAS KUCJIOTA, STHTapHast
KUCJIOTA, sI0I04HAsT KUCJI0Ta, aCKOpOMHOBast KMCoTa, OEH30iHAsT KMCI0Ta, TyOuIbHAsT KHCIIOTa,
naMoBasi KMCJIOTA, aJIbIr'MHOBAst KUCJIOTA, MOJIUTJIYTAMUHOBAA KHUCJIOTA, Ha(I)TaJ'II/IHCYJ'Ib(l)OHOBaﬂ
KUCJIOTa, HAPTATMHIUCYIb(HOHOBAS KMCIOTA U TMOJUTAJIAKTYPOHOBAst KUCI0Ta. COenMHEHUS TaKKe
MOTyT 6bITI> BBCACHBI B BUJEC (bapMaL[eBTI/ILIeCKI/I MPUEMIIEMbBIX YC€TBEPTUYHDBIX COJ'IefI, HU3BECTHBIX
CTELHATUCTAM B TAaHHOH 00JIaCTH TEXHUKH, KOTOPbIe KOHKPETHO BKJIIOYAIOT Y€TBEPTHUHYIO
aMMOHHeBYI0 coib Gopmyisl --NRZ’, rae R npencrasnser coboif BOXOPOI, ANKWI MM GEH3HI 1
Z npencraBiisier COOOM MPOTHBOMOH, BKJIFOUAsI XJIOPHUI, Opomun, womux, --O-ajku,
TONYOJCYIb(POHAT, METHUIICYNIb(GOHAT, CYIb(POHAT, PocdaT min kapOoKcunaT (Takoi kak OeH3oar,
CYKIIMHAT, alleTaT, [IMKOJIAT, MaJieaT, MaJiaT, LIUTPaT, TapTpaT, ackopOaT, OeH30aT, IUHHAOAT,

MaHeJI0aT, OeH3WI0aT U AU(ESHUIALETAT).
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[0220] AKTHBHOE COEAMHEHHUE BKJIIOYEHO B (DapMalleBTUYECKH MPUEMIIEMbI HOCUTEb UJTH
pa30aBuTENb B KOJINYECTBE, JOCTATOYHOM JUIsl JOCTABKU MAIIUEHTY TePareBTHYECKH

3¢ PEKTHBHOTO KOIUYECTBA, HE BbI3bIBAS CEPhE3HBIX TOKCHUECKUX 3((eKkToB y manueHTa,
KOTOpOro JiedaT. B 0gHOM BapuaHTe peanu3alnuy 1033 aKTUBHOIO COEIUHEHHUs [JIs1 BCEX
BBIIIEYTIOMSIHYTBIX COCTOSIHUN HaxXOAUTCs B quamnasone ot okoyio 0,01 no 300 mr/kr, Hampumep OT
0,1 mo 100 Mr/kr B IeHb, U B Ka4€CTBE AOMOJHUTENBHOTO npuMepa ot 0,5 10 okoJio 25 Mmr Ha
KUJIOTPaMM MaccChl TeJia MoJlydaTesis B CyTKH. Tunu4Has MecTHas J03UPOBKa OyJeT BapbUpOBaThCs
ot 0,01 no 3% macc. B momxopsiem Hocutene. J{nana3oH 5¢(GexkTHBHBIX 103 (apMaleBTHIECKU
MPUEMIIEMBIX IPOM3BOAHBIX MOXKET OBITh PACCUUTAH Ha OCHOBE MACChl HCXOHOTO COeTUHEHNS,
KOTOpO€ AOJIKHO OBbITh focTaBieHo. Ecnu npousBoaHOe MposiBiIseT akTUBHOCTh CaMo 110 cede,
s¢dexTUBHAS TO3UPOBKA MOXKET OBITH OLIEHEHA, KaK YKa3aHO BBIIIE, C HCIIOIb30BAHUEM MaCChI

MPOU3BOAHOTO UK APYTUMHU CHOCO6aMI/I, W3BECTHBIMHU CIIEIIUAIMCTaM B TaHHOM 00JIaCTH TEXHUKH.

[0221] dapmatieBTHYECKIE KOMITO3UIMH, COAEPIKAIINUE COSAMHEHUS TI0 JAHHOMY U300PETEHHUIO,

MOXHO MCIIOJIb30BaTh B ONMCAHHBIX B JAHHOM JJOKYMEHTE CIIOCc0o0ax MPUMEHEHUsL.
CIIOCOBBI TPUMEHEHUWA

[0222] B eure onHOM acniekTe U300pETeHUs MPEIOKEHbI CITOCOOBI MHTMOMPOBAHUS AKTUBHOCTH
KRas G12C B kieTke, BKIOYAOIMNN NPUBEIEHNE B KOHTAKT KJIETKH, B KOTOPOH JKENATENbHO
uHruouposanue akrusHocTH KRas G12C, ¢ 3 hexTuBHBIM KOMMUECTBOM COenMHEHUs] POpMYIIbI
(II), @opmysl II-A wnu @opmyinsl [1-B, ero ¢papmaneBTHYeCKH TPUEMIIEMBIX COJIEH HITH
¢dapMarieBTHIECKUX KOMITO3UIIHH, COIepIKAIUX COeUHEHNE, UITH ero (hapMaleBTHIeCKH
npuemiieMoii conu. B omHOM BapuaHTe peanusalyuy NpuBeIeHHe B KOHTAKT IPOUCXOAUT in vitro. B

OOHOM BapUaHTE pe€ajru3allui IPUBCACHUC B KOHTAKT IIPOUCXOAUT in vivo.

[0223] Hcnonb3yemblil B JaHHOM JOKYMEHTE TEPMUH «IIPUBEACHUE B KOHTAKT» OTHOCUTCS K
00beNMHEHHUIO YKa3aHHBIX ()parMEHTOB B CUCTEME in Vitro uiu cucreMe in vivo. Hanpumep,
«npusenenue B KoHTak» KRas G12C ¢ coenunenneM, mpenioskeHHbIM B JAHHOM JOKYMEHTE,
BKJIFOUAET BBEJEHNE COCITMHEHNUs, TPENJIOKEHHOIO B JAHHOM JJOKYMEHTE, HHAUBUAYYMY WU
MaLUeHTy, TakoMy Kak dyenoBek, nmeromuii KRas G12C, a Taxke, HanpuMep, BBEACHHE
COeIMHEeHMs], TIPEIJIOKEHHOTO B JAHHOM JIOKYMEHTe, B 00pasel], Coep Kallii KJIeTOUHbIN UK

OUHIIEHHBIN npemnapart, copepxauiit KRas G12C.
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[0224] B ogHOM BapHaHTe pealn3aluy KJeTKa, B KOTOpol TpedyeTcss HHrHONpOBaHNEe aKTUBHOCTH
KRas G12C, npuBoauTcst B KOHTAKT C 3G PEeKTUBHBIM KOonuuecTBoM coequHeHus @opmynsr (11),
@Dopmyisl 11-A nm @opmyist 11-B, uroder oTprnaTensHo MoaynupoBath akTuBHOCTh KRas G12C.
B npyrux BapuaHTax peaqu3alii MOKET ObITh HCIIOJIB30BAHO TepaneBTH4Yecku 3¢ dexTrsHOe
KOJIMYECTBO (papMalieBTHUECKH IIPHEMIIEMOIT COM MITH (hapMaLleBTHYECKUX KOMITO3ULINH,

comepskamux coequaeHne @opmyier (II), @opmynst 11-A nm @opmyast 11-B.

[0225] ITocpenctBom HeraTuBHOU MoayJisinuu aktuBHOCTH KRas G12C crnoco0Osl, onucaHHbIE B
AaHHOM JOKYMEHTEC, IPEAHA3HAYUCHBI AJI I/IHFI/I6I/IpOBaHI/I$I HeXenaTeIbHOMU nponmbepaupm KJICTOK,
BO3HUKAaroLIeH B pesyibrare ycunenus aktusHoct KRas G12C B knetke. Knerku moryt
MIPUBOAUTCS B KOHTAKT C OJJHOKPATHON A0301 MM MHO)KECTBEHHBIMHU J103aMHU B COOTBETCTBHUH C
KOHKPETHOI CXeMO}li JieueHus AJis AOCTIKEHUs skenaeMoit HeratusHol moayssinuu KRas G12C.
Crenensp koBanenTHol Moaudukanmu KRas G12C MokeT KOHTPOJIUPOBATHCS in Vitro ¢
HCTIOJIb30BAHNEM XOPOLIO U3BECTHBIX CIIOCOOOB, BKIIIOYAs CIOCOOBL, onvcaHHble B [Tpumepe A
Hike. Kpome Toro, THrHOMpPyOLyI0 aKTUBHOCTh TUITMYHBIX COEIMHEHUH B KJIETKaX MOXKHO
KOHTPOJIMPOBATh, HAPUMED, H3Mepsisi uHruouposanue aktusHOCTH KRas G12C no xonuuecTBy
docoumposannoro ERK, Bkirouas TakoBoe, koTopoe omnucaHo B IIpumepe B Hinke, s oneHKH
3¢ ekTUBHOCTH JIeUeHUs], U JO3UPOBKH MOTYT OBITh COOTBETCTBYIOLIUM 00pazom

CKOPPEKTUPOBAHBI JIEYAIUM BPavdOM.

[0226] B npyrom acnekte criocoObl JIEYEHUS paka y HYKIAKOLIETOCs B ’TOM MAIlHEHTa BKIFOYAIOT
BBEJICHHE YKa3aHHOMY MAaLMEHTy TepaneBTHYECKU 3P PEKTHUBHOIO KOJIUYECTBA COSTUHEHHUSI
Dopmyisl (1), @opmyast [I-A wiu @opmysl 1I-B, ero ¢papmaneBTUudecku NPUEMIIEMBIX COEH WIH
(dapMarieBTHYECKUX KOMITO3ULIHI, COIEPKAIIX COeTNHEHNE HITH ero (papMaleBTHYECKH

MPUEMIIEMBIC COJIN.

[0227] Kommo3uiuu u criocoObl, MpeaCcTaBieHHbIE B JaHHOM JOKYMEHTE, MOTYT UCIIOJIb30BaThCS
TSt tedeHust paka, acconuuposanHoro ¢ KRas G12C, y maumenTa, Hy>KIaromerocsi B 3TOM,
BKJIIOYAsl BBEICHUE YKA3aHHOMY MAIMEHTY TEPANeBTUYECKH 3(H(HEKTUBHOTO KOJUYECTBA
coenunenust @opmyibl (II), Dopmyiisl [1-A unu @opmyinel II-B, ero ¢papmanepTuyecku
MIPUEMJIEMBIX COJIEN WU (1)apMaLIeBTI/ILIeCKI/IX KOMIIO3ULIUHN, COAEPIKALIUX COEIUHEHNE UITU €T0
(bapmaLeBTHYECKH ITpHEMIIEMbIE COJTH. B OIHOM BapuaHTe peanu3anuu pak, cBsizaHHbli ¢ KRas

G12C, npexncrasisier coO0H pak JETKHX.
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[0228] Kommno3uiuu u crocoObl, MPeJIoKeHHbIE B JAHHOM TOKYMEHTE, MOTYT OBbITh UCTIOJIb30BAHbI
JUIS JICUEHUsI ITUPOKOTO CIIEKTPa PAKOBBIX 3a00JIeBaHUH, BKJIFOUAsl OMyXOJIH, TAKHE KaK PaK
JIETKHX, TIPENCTATEIbHOMN JKeJIe3bl, MOJIOUHOM KeJIe3bl, MO3ra, KOKU, PaK LIEHKH MAaTKH, PaK SUYKa
U T. 1. boee KOHKPETHO, pakK, KOTOPBIA MOKHO JICUHUTh C TOMOIIBIO KOMITO3ULHIA U CLIOCOOOB 110
M300PETEHUIO BKIIFOYAET, HO HE OTPAaHUYUBAIOTCS IMH, TAKUE THITbI OIyXOJIeH, KaK aCTPOLUTBI, PaK
MOJIOYHOM KeJie3bl, IIEHKH MAaTKH, 000OYHOM U MPSMOU KHUIIKU, SHIOMETPUS, THIIEBO/A,
JKEJTyJIKa, TOJIOBBI U IIEH, TeNMaTOLEIUTFOJISIPHBIA Pak, paK TOPTaHU, JIETKHUX, IMOJIOCTH PTa,
SIMYHHUKOB, Hpel[CTaTeJ'IbHOfI JKEJIE3bI U ]l[I/ITOBHI[HOﬁ JKEJIE3bI, 1 CAPKOMBI. Bonee KOHKPETHO, 5THU
COEIMHEHUSI MOTYT OBITh UCIIOJIB30BAHBI JUIS JICUEHUS paKa: CepALa:; CApKOMbI (AHTHOCAPKOMa,
¢dubpocapkoma, pabaoMHUOCAPKOMA, JIMITOCAPKOMA), MUKCOMBI, padIOMUOMbI, PUOPOMBI, TUTTOMBI
Y TePATOMBIL, JIETKHX: OPOHXOT€HHOr'0 paka (IUIOCKOKJIETOYHbIH, Hennd hepeHInpOBaHHbII
MEJIKOKJIETOYHBIN, Heau(PpepeHInPOBAHHBINA KPYTHOKJIETOYHBIN, aI€HOKAPLITHOMA),
aNbBeONIIPHOTO (OPOHXHUOJISIPHBIN) paka, OpOHXHAIbHOM aJ€HOMBI, CAPKOMBI, JTUM(GOMBI,
XOHI[pOMaTOSHOfI raMapTOMbl, ME30TCIINOMBI, paKa JKCJIYJOYHO-KUIICTHOTO TPAKTA. PaKa
nuIeBoa (TUIOCKOKJIETOUHBIN pak, aJeHOKapIHOMA, JIEHOMUOCapKoMa, JTUM(pomMa), sKeryaka
(xapunHOMa, MM OMa, JTEHOMHUOCAPKOMA), TTOKETYAOUHOH Kkee3bl (POTOKOBAs
aJICHOKApLMHOMA, HHCYJIMHOMA, TIFOKAarOHOMA, raCTPUHOMA, KApLIMHOHMIHBIE OIYXOJIH, BUIIOMA),
TOHKOW KHMIIKHU (aIeHOKapIIHHOMA, TUM(pOMa, KapLIMHOUIHbIE OMyXO0JH, capkoma Kamorm,
neioMHOMa, FTeMaHI'MoMa, JINNIoMa, Heiipodubpoma, Gudpoma), TOJICTOH KUIIKH
(ameHOKapIIHOMa, TpyOYaTasi aleHOMa, BOPCUHYATAsI aleHOMa, raMapToMa, JISHOMHUOMA), paka
MOYETIONIOBBIX MyTeH: ToYek (aeHoKapuuHOMa, oyxonb Bunbma (Hedpobnacroma), mumdoma,
JICHKEMHUsT), MOYEBOTO My3bIPsi M yPETPhI (IJIOCKOKJIETOUHBIN PaK, MePEXOIHO-KIETOUHBIH pakK,
aIeHOKAPIIMHOMA), TPOCTaTHI (3A€HOKAPIITHOMA, CAPKOMA), PaKa sIMUeK (CEMIHOMA, TePaToMa,
3M6pI/IOHaJ'IbHa$[ KapuuHOMa, TEPATOKAPLUMHOMA, XOPUOKAPLUUHOMA, CAPKOMA, UHTCPCTULIUAJIBHO-
KJIeTOYHas kapuuHoma, pudpoma, pubpoameHoma, aJeHOMATOUIHbIE OMYXOJIH, JIMTIOMA); paka
TICUCHU. I'eIIaTOMBI (renaToueJm}onﬂpHas[ KapLII/IHOMa), XOJIAHT'MOKapLUUHOMBI, l"eHaTO6J'[aCTOMBI,
AHTHOCAPKOMBI, T€NaTOLEIUTFOJISIPHON aIeHOMbBI, TeMAaHTHOMBI; PAKa YKETYEBbIBOASIINX Ty TEH:
paKa »KeJYHOTrO My3bIPsi, AMIYJULSIPHOW KaPLIMHOMBI, XOJIAHTHOKAPLIMHOMBI, paKka KOCTEHl:
OCTEOTreHHOM CapKOoMbI (0cTeocapkoma), hrudpocapKkoMbl, 3J10KaueCTBEHHON GuOpPo3HOI
THCTUOLIUTOMBI, XOHPOCAPKOMBI, capkoMbl FOuHTa, 3/10kauecTBeHHOH TUM(POMBI (CapKkoMa
PETHKYJSIPHBIX KJIETOK), MHOXKECTBEHHON MUEJIOMBI, 3JI0KA4eCTBEHHON I'MTaHTOKJIETOYHOM

XOPAOMBI, OCTEOXPOH(PPOMBI (KOCTHO-XPSILIEBBIE IK30CTO3bI), TOOPOKAUECTBEHHON X OHIPOMBI,
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XOHIPOOIACTOMBI, XOHAPOMUKCODUPOMBI, OCTEOUTHON OCTEOMbI U TUTAHTOKJIETOYHBIX OMYXOJIeH;
paka HepBHOW CHUCTEMBI: yeperna (OCTeOMa, FeMaHTMOMa, TPaHyJieMa, KCAaHTOMA, 1e(GOpMUPYIOIIHUit
OCTUT), MO3TOBBIX 000JI04eK (MEHUHIMOMa, MEHUHTHOCApKOMa, TIIOMATO3), MO3ra (aCTpOLTOMA,
MenyJu1o01acToMa, TIMoMa, STIEHANMOMa, TeépMHUHOMA (MTHHeaIoMa), IIHodiacToma,
OJIMTOZIEHIPOIIINOMA, IIBAHHOMA, PETHHOOIACTOMA, BPOKAECHHBIE OMYXOJH ), HeHpohuOpomel
CIMHHOTO MO3ra, MEHMHTHOMA, TJIMOMa, CApKOMa); TMHEKOJIOTHYECKOr0 paKka: paka MaTKH (pak
SHIIOMETPHS), INEHKH MaTKHU (paK IIEHKH MaTKH, MPEIONyX0IeBasi AUCIUIA3Us LISHKH MaTKH),
SIMYHUKOB (paK STMYHKKA (CEepO3HAs IUCTAICHOKAPLITHOMA, CITIU3UCTas LIUCTaICHOKAPLIMHOMA,
HeKJIaCCH(ULIPOBAHHBIN paK), IPaHyJI030-TEKAIbHO KJIETOYHBIE OIMyXOJIH, OMYXOJH KJIETOK
Cepronu-Jlelinura, TuCrepMHUHOMA, 3JI0KAYECTBEHHAS TEPATOMa), Paka BYJIbBHI (TNIOCKOKJIETOYHBIN
pak, MHTpadMUTENNAIbHASL KapIIHOMA, afleHOKapimHoMa, (ubpocapkoma, MeJaHOMa), Biarajiuiia
(mpo3pavHast KJIETOYHAs KAPLIMHOMA, TUIOCKOKJIETOYHBIN pak, OOTPHUOHIHAS capKoMa
(sMOpuoHanbHas pabnomuocapkoma), hauToMIHbIX TPYO (KapLMHOMA), TeMaTOJOTHYECKOro paKa;
paxa KpoBU (MHENOIHBIN JIeHK03 (OCTPBIN U XPOHUYECKHUIT), OCTPBIN TUM(POOIACTHBIN JEHKO3,
XPOHUYECKHUH JTMM(POLMTAPHBIHN JIEHKO3, MUETIONpondepaTuBHble 3a00I€BaHUs, MHOKECTBEHHAS
MHeJIOMa, MHEJIOHCIIIACTUYECKUI CHHIPOM), Oone3HN X OKKHHA, HEXOKKUHCKOH TMM(OMBI
(3nmokayecTBeHHAs IUM(POMA); paKa KOXKH: 3JI0KaYECTBEHHON MEJIaHOMBI, 0a3aJIbHOKJIETOUYHON
KapLIMHOMBI, TJIOCKOKJIETOYHOTO paka, capkoMbl Kamomumy, AuCuta3suu pOauHOK, JTUIIOMBI,
AHTUOMBI, 1epMaTopUOPOMBIL, KEIOUAOB, IICOPUA3a; U paka HaAIOYeYHUKOB: HelipobiacToMbl. B

OTIpEeNICTICHHBIX BAPHAHTAX PEATU3ALUHU PAK NMPEICTABIISIET COOOH HEMEKOKIETOUHBIN PaK JIETKUX.

[0229] KoHueHTpauus 1 MyTh BBEJEHHs MALIMEHTY OyayT BApbHUPOBATHCS B 3aBHCUMOCTH OT PaKa,
nozjexaero jedenuro. CoeanHeHus, ux GpapMaleBTUUECKH IIPUEMIIEMbIE COH U
(dapmarieBTHIeCKHEe KOMIIO3HULIUH, COAEpIKAIHe TAKUE COSUHEHNS U COJIH, TAK)Ke MOJKHO BBOJIUTh
COBMECTHO € APYTHUMHU NIPOTUBOOIYXOJIEBbIMA COEAUHEHUSIMU, HAIPUMEP XUMUOTEPAIIUEH, WK
HCIIOJIb30BaTh B COYETAHUU C APYTUMHU BHIAMH JICUSHHUS, TAKIMH KaK O0JNydeHUe WIn

XUPYPTrUI€CKOC BMECLIATCIIBCTBO, 100 B KaUeCTBE AABHOBAaHTa A0 ON€paluv UJIK IMMOCJIC OIEpaLn.

[0230] Taxxke, B JaHHOM JOKYMEHTE MpeaokeHo coenuHerne @opmyisl I, @opmyisl [-A,
@Dopwmyisl I-B, @opmyst 11, @opmyier [I-A nmn @opmyner 11-B, unm ero papmanesTiyecku
MPUEMJIEMOI COJIU UJIH COJIbBATa, UK (apMalieBTHIeCKO KOMITIO3ULNH, KaK ONpPeaeIeHO B

AaHHOM JOKYMEHTEC IJIs1 UCIIOJb30BaAHHsA B TCPAIIUH.
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[0231] Taxxke, B JaHHOM IOKYMEHTE MpeasokeHo coenuHenne @opmyiel I, @opmyist I-A,
@opmyinsl I-B, @opmyist 11, @opmyner 11-A unu @opmyier 11-B, unu ero papmareBTiyecku
npUeMIIeMast COJIb WM COJIBBAT, HIIH ero (papMareBTHUeCKast KOMITO3ULHS, KaK OMpPenesieHO B

AaHHOM JOKYMEHTEC IJI UCTIOJIb30BAHUS B JICHCHUU PaKa.

[0232] Taxxe, B mTaHHOM JHOKyMEHTe TipeniokeHo coequHenue @opmyis [, @opmyier [-A,
Dopwmynsl I-B, @opmyst 11, @opmyier [I-A nmu @opmyier 11-B, unu ero papmareBTiyecku

npuemMsIeMast CoJIb WK COJIbBAT, JUIs UCToNb30BaHus B uHrnouposanuu KRas G12C.

[0233] Taxxe, B JAaHHOM IOKYMEHTE MpeAsioskeHo coenuHenne @opmyiel I, @opmyist I-A,
Dopmyinsl [-B, @opmyist 1, @opmyinet [I-A nnu @opmyast 11-B, unu ero papmanesriuuecku
IpUeMIieMast COJIb WM COJbBAT, HIH (apMalieBTHYeCKasi KOMIIO3HINS, KaK ONPEIeIeHO B JaHHOM
JOKYMEHTE ISl UCTIOJIb30BaHUsI B JieueHuu cBsizaHHOro ¢ KRas G12C 3aboneBanust wiu

paccTpoicTBa.

[0234] Taxxxe, B JaHHOM JOKYMEHTE MPENJIOKEHO UCTIONb30BaHue coenuHenrs @opmysl I,
®opmyisl I-A, @opmyasl I-B, @opmyist 11, @opmyinsl 11-A unu @opmyaer [1-B, unu ero
(apmaLieBTHYEeCKH MPUEMJIEMON COJIH MJTH COJIbBATA, KAK ONPENeeHO B JTAHHOM JOKYMEHTE, B

MPOU3BOACTBE JICKAPCTBEHHOI'O CPEACTBA AJI JICUCHUS paKa.

[0235] Taxxe, B JTaHHOM JIOKYMEHTE MPEIJIOKEHO HCIIOIb30BaHne coequHenns @opmys I,
Dopmyinsl I-A, @opmyisl I-B, @opmyisl I, @opmyast II-A unu @opmyinst 11-B, unu ero
(hapmalieBTHYECKH MPHUEMJIEMON COJTH MJTH COJIbBATa, KaK ONpeneeHO B JaHHOM JOKYMEHTE, B

MPOM3BOCTBE JIEKAPCTBEHHOT'O CpeAcTBa 11t nHrnouposanus aktusHoctn KRas G12C.

[0236] Taxxke, B JAHHOM OKYMEHTE MPEAJIOKEHO NCIIONIb30BaHue coequHeHnst Popmydsl I,
Dopmyinsl I-A, @opmyisl I-B, @opmyinsl 11, @opmyist II-A unu @opmyinst 11-B, unu ero
(bapMmareBTHUeCKU PUEMIIEMO COIM UJIM COJIbBATA, KAaK ONpPEeNIeHO B JAHHOM JIOKYMEHTE, B
MPOU3BOICTBE JIEKAPCTBEHHOTO CpeAcTBa i jeueHust csizaHHoro ¢ KRas G12C 3aboseBanust

WJIU PACCTPOMCTBA.

[0237] Taxkxke, B JAaHHOM JOKYMEHTE MPEAJIOKEH CIOCO0 JIeYeHUsI paKka y MalueHTa,
HY>KAAIOIIErocsl B 3TOM, MPHYEM YKa3aHHBIN CIIOCO0 BKIIFOUAET (&) OMpeAesieHUe TOTO, YTO PaK
ces3ad ¢ KRas G12C myranueii (Hanpumep, cBszanHbiii ¢ KRas G12C pak) (Hampumep, Kak

OTIpeNeNIeHO C UCTIOIb30BaHHEM OTOOPEHHOTO PEryJINPYIOIIUM OPraHOM, HalpuMep, 000pEeHHOTro
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FDA, ananu3a unu Habopa); u (b) BBeieHHE MALMEHTY TeParneBTHIeCKH dPPEeKTHBHOTO
konudectsa coeauHeHus Popmyisl I, @opmyisl I-A, @opmyinsl I-B, @opmyisl I, @opmyasr II-A
wu @opmysl 11-B, v ero papmanieBTUYECKH MPUEMIIEMOI COJTH, WITH ero (hapMaleBTHYeCKOH

KOMITIO3HUIINH.

[0238] Cneunanuct B AaHHOM 00JIaCTH TEXHUKH MOMMET, YTO KaK MCIBITAHUS in VIvo, TaK M in vitro
C UCITOJIB30BAHHUECM ITOAXOAAIINX, U3BCCTHBIX U O6U.[erI/IH$[TbIX MOI[CJ'Ieﬁ KJIETOK I/I/I/IJ'[I/I JKHUBOTHBIX
MPEACKA3bIBAIOT CIIOCOOHOCTh TECTUPYEMOTO COSAMHEHHS JICYUTh WU MPEJOTBPALIATh TaHHOE

PaccTpOMCTBO.

[0239] CnienmanucT B JaHHOW OOJIACTH TEXHUKH TaK)Ke MOMMET, YTO KIIMHUYECKUE UCTIBITAHKS Ha
JIIOAAX, B TOM YHCJIC NEPBUYHBIC UCIIBITAHWA HA JIFOAAX, UCIIBITAHUA C JUAINTa30HOM 103 U

3¢ (HEeKTHBHOCTBIO HA 3TOPOBBIX MALUEHTAX H/UJIU MALUEHTAX, CTPANAIOLINX JAHHBIM
3a00yieBaHUEM, MOTYT OBITh 3aBEPIEHBI B COOTBETCTBUU CO CIIOCOOAMHU, XOPOIIO U3BECTHBIMH B

KJIMHAYECKON U MEIULIMHCKON 00JIaCTU TEXHUKH.

CXEMBbI 1 TTPUMEPBI

[0240] CoennHeHMs IO JAHHOMY H300PETEHHI0 MOTYT OBITh IOJTyU€HBl U3 KOMMEPYECKH
JOCTYIIHBIX PEAreHTOB C UCTIOJIB30BAHIEM CHHTETHYECKUX CITIOCOOOB M CXEM PEaKINH, ONMCAHHBIX
B IAaHHOM JTOKYMEHTE, UJIH C HCIIOJIb30BAHUEM JAPYTHX PEareHTOB M OOBIMHBIX CIIOCOOOB, XOPOLIO

W3BECTHBIX CIIELHAINCTaM B JaHHOMH 00JIaCTH TEXHUKHU.

[0241] Hanpumep, coenuHeHNs 10 JaHHOMY H300PETEHHIO MOTYT OBITh ITOJY4YE€HbI B COOTBETCTBUU

¢ O0mmmu peakunoHHbMU cxemamu [ u 1L

OBIIUE CXEMBbBI PEAKIIUHA
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[0242] Coenunenust @opmysl I, B kotopoii L n Y npencrasisitor coboit cBsi3y, R’ NPEACTABIAET
co6oii Bomopon 1 R* mpencrasisier coGoit api MM TeTEPOAPHI, MOTYT OBITh TTOIYHYEHBI B
cootBercTBHH co cxemoii . Ha craguu coorBercTByrommm 00pa3oM GpyHKIMOHATN3UPOBAHHBIN
JUTUIPONMUPUAOTIUPUMUANH (1) COYETAIOT C reTepOLIUKIIOM, COAEPKALINM OJUH HYKJI€O(UIbHBIN
aMHH, W IPYTOli aMUH, CBSI3aHHBIN C 3aIIUTHOMN IPYINON, ¢ MOJy4eHUueM coenuHeHust (2). 1o
COUYETAaHUE MPOUCXOIUT B PACTBOPUTENIE, TAKOM KaK JIUXJIOPMETaH, B IPUCYTCTBUU OCHOBAHUH,
TAKOTO KaK TPUITHJIAMUH UK ocHoBaHue XyHura. Ha craguu B Boc-rpynmy coenunenus (2)
yIAJISAIOT, HCIIONB3Ysl YCIIOBUS, U3BECTHBIE B TAHHOH 00JIACTH TEXHUKH, HAIPUMED, C
TpU(PTOPYKCYCHON KUCIIOTOH B paCTBOPHUTENE, TAKOM KaK JUXJIOPMETAH, C IOJTy4YeHHEM
coenunenns (3). Ha cramuu C 3amectutens R* BBOTUTCS ¢ MOMOIIBIO MAIIAANEBOr0 COUETAHUS C
HCTIONIb30BaHMEM MOIXOAsIeH (YHKINOHAIN3UPOBAHHON apUIIbHOMN MIIH TeTepOoapHiIbHOMN
CHCTEMbI, HallpuMep apuaTpudIiaTa, B IPUCYTCTBUH NMAJIAJUEBOr0O KaTaau3aTopa, TAKOro Kak
Pd,DBAj/Xantphos, B pacTBOpuTese, TAKOM KaK TOJIYOJI C OCHOBAHHUEM, TAKUM KaK TpeT-OyTOKCH]
HATpHs, [ onyyeHus coenuHenus (4). Ha craguu D 3amuTHyro rpynny kosibla X COeAMHEHHs
(4) ynansitot, Hanpumep, ruaporeHosusom Pd/C B npucyrcreuu H, B MoNsspHOM pacTBOpPUTEINE,
takoM kak EtOH/TT'®, ¢ nonyuennem coenuuerus (5). Ha sakmountensuoii cragun E, R' BBomsT

Ui iostyueHus1 coenuneHust @opmynel [, Hanpumep, mytem 00pabOTKH XJIOPAHTHAPUAOM,

B 1
R” u p asnsroTes Takumu, kak onpeaeneHo B @opmyne I Hanpumep, B ciydae, koraa R

MPEACTABIISIET COOON aKPUIIOMIIBHYIO TPYIITY, 3Ta PeakLus IPOTEKAeT, HapUMep, B PACTBOPHUTEIIE,
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TaKOM KaK METUJIEHXJIOPU], B IPUCYTCTBHE aKPUJIOUIIXJIOPUAA WIH aKPWIOWJIAHTHAPUIA U

4
OCHOBAHMsI, TAKOTO KaK OCHOBaHMe XyHHra. B HekoTopeix ciyuasx R Takxke Oyner comepkarhb
3aLUTHYIO TPYIIY, KOTOpasi MOKeT ObITh yAalieHa Ha MOCAeayIoIel CTaqui CUHTETHYECKOM

noCJaca0BaTCJIbHOCTH.

[0243] Coenunenus (1), (2), (3), (4) u (5), kak mokazaHo 1 onmucaHo Bhite st Cxembl I, IBISFOTCS
MOJIE3HBIMU B KAUYECTBE MIPOMEKYTOUHBIX COCAUHEHUN AJIs ONy4YeHus coeauHenuii @opmyael I u,

NpEACTABJICHHBIX B KQUCCTBE AOIMOJIHUTEJIbHBIX aCIICKTOB I/1306peTeHI/I$I.
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[0244] Coenunenns Dopmyist I, rae L npencrasmnser coboii cBasb, —Y-R” He sIBIIseTCS BOXOPOIOM
u R* npesicraBnsier coGoil apuil MM reTepoapit, MOIYT ObITh MOTY4YEHbI B COOTBETCTBHH CO
Cxewmotii II. Ha craguu A cooTBeTCTBYIOIINM 00pa3oM (yHKIIMOHATN3NPOBAHHBIN
JOUTUIPOMUPUIOTIUPUMUANH (6) COYETAIOT C FeTePOLIUKIIOM, COAEPKALINM OJJHY Pa3HOBUAHOCTD
HYKJICOQIIIBHOTO aMUHA, APYTast [IPH 3TOM CBSI3aHA C 3AIMUTHON IPYMIIOH, C MONyYeHHEM
coenuHenus (7). ITo codeTaHHe NIPOUCXOANT B PACTBOPHUTENIE, TAKOM KaK JTUXJIOPMETaH, B
MPUCYTCTBUU OCHOBAHMsI, TAKOTO KaK TPUATHJIAMHH Ui ocHoBaHue XyHura. Ha craguu B
3amecturess —Y-R”? BBOTUTCS MyTeM 3aMeleH st aToMa XJIopa Hykireodumom, Hanpumep (S)-1-
(IMMeTHIaMUHO-TIPOTIaH-2-0JI0M, B IOJIIPHOM PAaCTBOPUTEINE, TAKOM KaK JHOKCAH, C IOJy4eHUEM

coenunenus (8). Ha ctanuu C Boc-rpynmy yaanstoT, HCIOJb3Ys YCIOBUSI, U3BECTHbIE B JTAHHOM
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00JIaCTH TEXHHKH, HapuMep, ¢ TPUPTOPYKCYCHOM KHCIOTOH B paCTBOPUTENE, TAKOM KaK
IUXJIOpMeETaH, ¢ nonyueHneM coenuHenus (9). Ha cranuun D 3amecturens R BBOZMTCS C
MIOMOLIBIO MAJUIAJUEBOr0 COUETAHMUS C NCTIOIBb30BAHUEM MOAXOSIIEH (yHKIIMOHATM3HPOBAHHON
apUIIbHON MITH reTepoapuiIbHON CHCTEMBI, HAIpUMep apuiaTpudiaTa, B IpUCYTCTBUU
naJjijiaIueBoro karamusatopa, Takoro kak Pd;DBA3;/BINAP, B pacTBopuTeie, TAKOM Kak TOJYOJI C
OCHOBaHHUEM, TAKHM KaK TPeT-OyTOKCHA HaTpusi, st nmonyderus coenunenys (10). Ha cragnm E
3aLUTHYIO IPYIIy KoJblia X yAAJSIIOT, HanpuMep, ruaporenonuzom Pd/C B npucyrcrsun H, B
noJisipHOM pactBopuTene, TakoM kak EtOH/TT'®, ¢ nonyuennem coennnenust (11). Ha cramuu F,

1
R’ BBOIAT 111 OJTyueHust coenuHeHust @opmyisl I, Hanpumep, myTem 00padoTku

C(RB)p, rae R®, R u p siBusrores Taximu, kak onpenenero 8 @opmyie 1. Hanpumep, B cayuae,
xorna R' mpencrasnsier coboit akpUIOUIBHYIO IPYIIIY, 5T4 PeaKIHs MPOTEKaeT, HAMPHIMep, B
pacTBopuUTENe, TAKOM KaK METUJICHXJIOPUA, B IPUCYTCTBUE aKPWJIOWIXJIOPUAA WU
AKPUJIOWJIAHTUIPHUAA U OCHOBAHHUs, TAKOIO KaK OCHOBaHUE XYHHUra. B HEKOTOPBIX Cily4asx R'uR’
TaKk€ MOTYT COAEp KaTh 3AIIUTHYIO TPYIIY, KOTOPasi MOXKET ObITh yAaJeHa Ha MOCIeNyoen

craguu CUHTETHUYECKOU noCJICAOBATC/IIbBHOCTH.

[0245] Coemunenust (6), (7), (8), (9), (10) u (11), kak moka3aHO M OMHCaHO BbIIe 151 CxeMbl 2,
TMOJIE3HbI B KAUECTBE MTPOMEXKYTOYHBIX COEAUHEHUN IS MOJIy4YeHusl coequHeHnit @opmynel 1,
®opmyisl I-A nnn @opmyinsl I-B 1 npeaocTaBisAOTCs B Ka4€CTBE AOMOJHUTENBHBIX ACTIEKTOB

n300peTeHwsl.

[0246] CooTBETCTBEHHO, TaK3Ke MPENIOKeH co00i crocod nomydeHus coenuHenus Popmyist I,

BKJIFOUAIOLI[UH;

[0247] (a) aust coenuuenus @opmyist I, rie Y npexncrasisier coGoii cesask 1 R* npeacrasmser

co0olt Bomopox, MpuBeeHHe B KOHTAKT COSAMHEHHsI (POPMYJIBI 5
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KUCJIOTBL, uMeromuM dopmyiy Cl-C(O)C(R?) —= C(RB)p wm Cl-SO,C(RY) —= C(RB)p

C(RMC(0)OC(0)CR™ == C(RP), rne

RA R® u P SIBJISIFOTCS TAKUMH, Kak ornpeaeneHo B @opmysie I, B mpUCyTCTBUM OCHOBAHMS, UIIN

WM aHTHIPUAOM, UMEIOIINM (GOopMyITy C(RB)p

[0249] (b) ans coenunenus Popmynsl I, rae L npencrasiser coboii cassb i -Y-R” He siBistercs

BOJIOPOZIOM, NIPHUBEACHUE B KOHTAKT coenuHerns Popmyisl (11)

(11)

[0250] rme L npencrasisier co0oii CBsi3b, -Y-R? He siBisiercst BOZOPOAOM, U X, R’ u R sBmstoTest

TAaKUMH, Kak orpeneneHo B @opmyie I, ¢ XJIOpaHrUAPUIOM KUCIOTHI, UMeroumM dopmyiy Cl—-

C(0)CR™)

dopmyny C(R),

Kak ornpeneneHo B @opmyrie I, B mpuCyTCTBUM OCHOBAHUS, 1

C(R®),. rme R* R® u p sBnsrorest Takumy,

[0251] Heobs3aTenbHO C OOpa3OBAaHHEM €0 COJIH.

[0252] CoennHeHust O JAHHOMY U300PETEHHIO MOTYT UMETh OAMH WK 00Jiee XUPaIbHBIX IEHTPOB
Y MOTYT OBbITh CHHTE3UPOBAHBI B BU/IE CTEPEOM30MEPHBIX CMECeH, H30MEPOB OTMHAKOBOTO
CTPOEHUS, KOTOPbIE OTJIIMYAIOTCS PACTIONIOKEHUEM UX aTOMOB B MpocTpaHCcTBe. COeAMHEHHS] MOTYT
OBITH HCIIOJIb30BAHBI B BUZIE CMECEH HITH OTAEIbHbIE KOMIIOHEHTBI/H30MEPBI MOTYT OBITh

pa3acii€Hbl C UCIIOJIB30BAHUEM KOMMEPUCCKH JOCTYITHBIX PEATCHTOB U O6H.[el'IpI/IH$[TI>IX croco0oB
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BbIJIEJICHUS] CTEPEOU3OMEPOB U SHAHTHOMEPOB, XOPOIIO M3BECTHBIX CIELHATNCTAM B TAHHOM
o0acTu TexHUKH, Harpumep, ¢ ucrnoibpzoBanneM CHIRALPAK® (Sigma-Aldrich) nmu
CHIRALCEL® (Diacel Corp) xupanbpHbix Xpomarorpadudeckux BOXX KONIOHOK B COOTBETCTBUU
C MHCTPYKLHUSIMU POU3BOAUTENS. AJIBTEPHATUBHO, COSUHEHHS 10 TAHHOMY U300PETEHHIO MOTYT
OBITh CHHTE3UPOBAHBI C UCIIOJIb30BAHUEM ONTUYECKU YUCTBIX XUPAJIBHBIX PEAreHTOB U
MPOMEKYTOYHBIX COSTUHEHHI TSI TOJTYYeHHsI OTEIbHBIX H30MEPOB WU SHAHTHOMEpOB. Eciu He
YKa3aHO MHOE, BCE XUPAJIbHbIEC (IHAHTUOMEPHBIE U TUACTEPEOMEPHBIE) U paLleMUUECKHE (POPMBI
BXOIST B 00beM n300perenusi. Eciu He yka3zaHO MHOE, BCSIKHI pa3, KOraa OMMCaHUe, BKIIIOYast
(dbopmysy U300peTeHusI, OTHOCUTCS K COSIUHEHUSIM O U300PETEHHIO, CIeyeT OHUMATh, YTO
TEPMHH «COEIMHEHUE» OXBATHIBAET BCE XUPAJIbHBIE (SJHAHTHOMEPHBIE U THACTEPEOMEPHBIC) U

pauemmyeckre GopMBbl.

[0253] Cnenyromue npumMepsl IpeaIHa3HAUYEHbI IS JOMOJIHUTEIbHON WILTIOCTPALIMU HEKOTOPBIX

BapUAHTOB peaT3aliy H300pETeHNs 1 He MpeqHa3HaYeHbI Uil OrPaHHYeHUs] o0bemMa

n300peTeHus.
IIpomesxxyTouHoe coequHenue 1
F3C‘IIS/'\O
o
~ o/\ o O
3-(MeTokcumeToKCcH )HadTaneH- 1 -1 TpudTopMeTaHCYIbhOHAT
OH
OTf
Tf20, ocHosauue X Hura
Oe 4 MOM-CI, ,D,XM
. T
OCHOBaH e )(yHura MOMO

[0254] 3-T'unpokcunadranes-1-un rpudpropmerancynsponar (13,101 r, 44,831 mmonb)
pactBopsiiu B nuxynopmetane (100 m) u nepemerusaiu mpu 0 °C. K atromy pactBopy mobasiisiiu
xyop(merokcu)metaH (3,7456 mi, 49,315 mmonb) u ocHoBanue XyHura (11,745 mn, 67,247
MMoIb). Peakumonnyo cmech nepemeninbany npu 0 °C B reuenne 4 4. PeakunoHHy0 cMech

paszbasisn 1M HCl 1 mpoMbIBaiii HaCBIIIEHHBIM PACTBOPOM T'HApokapOOHaTa HATPHSI.
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OObennHeHHbIe OpraHMYeCKHe CJION CYIINIIN HaJl CyJIb(aTOM MAarHus U KOHLEHTPHPOBAIN IPU
MOHUXEHHOM J1aBjeHnU. CKOHLEHTPUPOBAHHBIN MaTepHal 3arpyskajin Ha KOJOHKy 120 g
RediSep® gold ¢ nuxiopmeraHoM U ounIIaIl HOpMaIbHO-(a30Boi XpomMarorpaduei
(CombiFlash®, 0%-20% sTunauerar/cMech H30MEPOB I'eKCAHA B KAYECTBE JJIFOEHTA) C
noJiyueHueM 3-(MeTOKCUMeTOKCH )HadTaeH-1-un TpudTopmerancyiabdonara (11,785 r, 35,045

mmoib, 78,171 % BbIxon).

IIpomeskyTOUHOE COeAMHEHHE 2

S

2-6pom-7-(MeTokCuMeTOKCH ) HadTaIeHa

H
HO Br MOMO Br

DMA, Cs2CO3

[0255] K pactBopy 7-6pomHadranen-2-ona (2,0 r, 9,0 mmonrp) B aumerunaneramuae (40 mi)
nobasisun xaop(merokcu)merad (1,4 r, 18 mmonb) u kapOonat uesus (5,8 r, 18 mmonb) u
PEaKLIMOHHYIO CMeCh IIepeMelINBalIy B TeUeHHEe HOUM IIPU KOMHATHON TeMIlepaType.
PeakinoHHyr0 cMech pa30aBiIsiid BOAOW M BOIHBIN CJIOW MPOMBIBAJIH 3THJIALIETATOM.
OO0pennHeHHbIe OpraHMYeCKHe CJION MPOMBIBAIIN BOAOH M HACHIIEHHBIM BOJHBIM PACTBOPOM
XJIOpUia HATPUs, CYLIMIIN HaJ CyJb(paTOM MarHus U KOHLEHTPUPOBAIH [IPU OHIKEHHOM
nasneHnd. HeounmeHHbI MaTepras OYuInaiy HOpMaibHO-(a30BoOl Xxpomarorpadueii ¢
ucronb30BaHueM 5-50% 3Tunarerar/cMech H30MEPOB reKCaHa B KAUeCTBE 3JIIOEHTA C MONyYeHUEM

2-6pom-7-(meTokcumerokcu)Hadranena (1,0 r, 3,7 mmonsb, 42 % BBIXON).

IIpomexyTOouHOE COeaUHEHHE 3

F
Br

N

2-6pom-1-dprop-3-(MeTokcumeTnIT)0eH301

oH MOM

Br  MOM-CI, NaH, Tr® Br
-

E F
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[0256] K nepemermmBaeMoMy pactBopy 2-0pom-3-dropdenona (1422 mr, 7,445 mmonb) B 22 M
TeTparuapodypaHa Ipyu KOMHATHOH Temnepatype B atmochepe asora nodasysmn NaH (327,6 wmr,
8,190 Mmoub) B BUie TBepAOro BemecTsa nopuusmu. [locie 15 MuH, 00pa3oBbIBaICs pacTBOP.
Xnop(merokcu)meraH (678,6 Mk, 8,934 mmonb) nobassanu ¢ momorbko mmnpuna. [Tocne
NepeMeINBaHMs B TEUEHHUE 2 U, PEAKLIHOHHYIO CMECh pa30aBJIsii ¢ IOMOIIBIO HACHIIEHHOTO
pacTBOpa XJIOPUAA AMMOHHUS U pactpeessuid Mexxay stuaaneratom (30 mi) u Bonoit (30 mut).
OO0pennHeHHble OpraHuyYeCcKHe CJIOU OTAEISUIN, IPOMBIBAJIN HACBILIIEHHBIM BOJHBIM PACTBOPOM
xjopuna Hatpusi, cyumiu Hax MgSQOy, QunbTpoBaiu U KOHIEHTpUupoBaiu. HeouunieHHbIi
MPOAYKT 3arpyxajii B MUHUMAJIbHOM KOJIMYCCTBE JUXJIOPOMETAHA Ha 40r npeaABaApUTCIIBHO
CMOYEHHYIO CMEChIO H30MEPOB rekcana KooHKy RediSep® u simronposanu rpaaneHTOM
sTHIaneTaT/cMech n3oMepoB rekcana (ot 0% no 20% stunanerara). @paxiun cogepramme
MPONYKT OOBEANHSIN U KOHLIEHTPUPOBAIHU C MOJyYeHHUEM IIPOAYKTA B BU/IE IPO3PAYHOrO Macia

(1,45r, 83%).
IIpomexyTOouHOE coenuHEHUE 4
00 Br
L
2-6pom-1-¢pTop-4-(METOKCUMETOKCH )OEH30T

Br

HO Br  MOMCI, NaH, Tro MOMO
T >
F

F

[0257] K nepemewmmBaeMoMy pactBopy 3-Opom-4-propdenona (327 mr, 1,71 mmonb) B 5,1 M
teTparuapodypaHa npu KOMHATHOH Temriepatype B armochepe azora nodasisu NaH (75,3 wr,
1,88 MmMoup) B BUze TBepAOTroO BellecTBa nopuusmu. [locne 15 mun, 00pa3oBrIBaiCsS pacTBOP.
Xnop(merokcu)merad (156 mxi1, 2,05 MMonb) nobasisutu ¢ moMoreo mnpuna. [locie
NepeMelINBaHus B TeUeHUe 2 4, PEaKLHOHHYIO CMECh pa30aBIIsii C MOMOIIBIO HACBHILIIEHHOTO
pacTBOpa XJIOpUIa AMMOHHS U pacIpeaesiid MeK1y dTHaneraToM U Bogoil. OObequHeHHbIe
OPTaHUYECKHUE CJIOU TPOMbIBAJIM HACBIIIEHHBIM BOAHBIM paCTBOPOM XJIOpHUAA HATPUA, CYLIUIIU HAQ
MgSO;, punbTpoBanu U KOHIEHTPUPOBaIU. HeouniieHHbIH NPOAYKT 3arpykajil B MUHUMaJIbHOM

KOJINYECCTBE NUXJIOPOMETAHA Ha 24T npeEABAPUTECIIBHO CMOYCHHYIO CMECBIO U30MEPOB I'CKCaHa
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konoHky RediSep® u smronpoBaiy rpailueHToOM dTHIIaneTaT/cMech n3oMepoB rekcana (0% mo 20%
sTHaneraTa). Gpakiuu coaeprkaye IpoAyKT OOBEHHIN U KOHLEHTPUPOBAIN C TIOJTYyYEHUEM

MponyKTa B BHJE npo3padHoro macna (120 mr, 29,8%).

IIpomekyTOUHOE COENUHEHUE 5

Br

o—

~

—Si
AR

4-6pom-5-metui-1-((2-(tpumeTuncunmi)3TokcH )MeTin)- | H-uanason

Br Br
; DMA, NaH, SEM ;
N, > N,
N N
H SEM

[0258] PactBOp 4-6pom-5-metmin-1H-unnazona (0,7 r, 3,3 Mmosb) B numetunaneramune (30 o)
oxnaxnamu 10 0 °C, nobasmsuin NaH (0,19 r, 4,6 MMOJIb) MOPLUSIME U PEAKLIHOHHYIO CMECh
MPONyBaJH a30TOM. PeakIIMOHHY0 cMech NepeMelnBai B TeueHne 20 MUH, U 3aTeM 100aBIIsIH
(2-(xmopmerokcu)atrn)tpumernicuiad (0,83 T, 5,0 MMOJIb) M PeaKLIMOHHYIO CMECh
NepeMeLIBaIN B TeUeHHE 2 4 IIPU HArpeBaHUU IO KOMHATHON TeMIepaTypbl. PeakiMOHHYI0 CMeCh
BBIJIBAJIM B BOJY U BOZAHBIN CJIOH sKCTparuposany stunamnerarom. O0beiMHEHHbIE OpraHUueCcKe
CJIOU MMPOMBIBaJIN BOI[OI\/'I 1 HACBILLICHHBIM BOAHBIM pPaCTBOPOM XJIOpUAA HATPUsA, CYLINJIN HAQ
MgSO, 1 KOHLIEHTPUPOBAJIH NTPH NOHIKEHHOM JaBieHnH. HeounineHHbIil MaTepran OuuInaim ¢
MOMOLIBIO XpomaTorpaduu ¢ ucrnosnszoBanueM 10-50% sTunanerar/cMech H30MEepPOB T'eKCaHa B
Ka4eCcTBE HJII0EHTA C rosydeHneM 4-0pom-5-mermin-1-((2-(Tpumeruncunn)sTokcn)mernn)- 1 H-

uHpaszomna (0,87 r, 79%).

ITpomesxyTOuHOE coeauHEeHne 6

I
[¢]
2-""""
z

(R)-1-(mupposuaun- 1 -un)nponan-2-omn
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[0259] B repmernyno 3aKkpbiBatoineiics npodupke, R-(+)-npommneokenn (3,69 mi, 52,7 MMonb)
oxJaxkaanu 1o -78°C u 3ateM nponysaiu O€3BOIHBIM JUMETUIIAMUHOM B TEYEHHUE HECKOJIbKUX
MuH. Peakunonnyro cmech Harpesanu 10 70°C B reuerue 16 4. PeakinoHHY0 cMeCh OXJIaXKAalu |
KOHLIEHTPHPOBAIIH MTPU NOHIKEHHOM JaBJIeHUH B TeueHue 20 MuH ¢ nony4derueM (R)-1-

(mupponuaus-1-un)nponan-2-ona (5,35 r, 41,4 mmonb, 98,2% BbIxon).

ITpomesxyTouHOE coequHeHue 7

O

(R)-1-mop¢donmanponas-2-oi

[0260] B repmernuHo 3akpbiBatoineiics npodupke, R-(+)-npommneokenn (2,111 mu, 30,13 MmMons) u
mopdonuH (1,490 mn, 17,22 mmons) Harpeanu 10 70°C B Teuenue 20 4. PeakIIMOHHYIO CMeCh
OXJIAXKJIAJTA ¥ KOHLIEHTPUPOBAJIH MTPU MOHIKEHHOM AaBlieHHH ¢ ronydenuem (R)-1-

MopdonuHnponan-2-ona (2,47 r, 17,01 mmons, 98,80 % BbIxon).

IIpomexxyTouHoe coequHeHue 8

N
(R)-1-(aumerunamuno)OyTaH-2-0J1

[0261] B repmernuHo 3akpbiBatoineiics mpodupke, R-(+)-npomuneokcun (4,00 r, 55,5 Mmoib) u
mumerwiamud (1,00 T, 22,2 mmoib), Harpeaiu 10 65°C B Tedenue 18 4. PeakunoHHyo cmech
OXJIQXKJIaJId 1 KOHLIEHTPUPOBAJIH MIPU NOHIDKEHHOM AasiieHuu. [lonyueHHbIH 0CTaTOK OYMLIANH C
nomMo1reio xpomarorpadun Ha cunukarene (0-12% MeOH B IXM) ¢ nonyuenuem (R)-1-

(numermnamuHo)OyTan-2-oma (1,38 r, 11,8 mmons, 53,1 % BbIXOR).

ITpomesxyTouHOE coeauHeHue 9

AL
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(R)-1-((R)-3-meTokcunupponuanH- 1 -un)npomnas-2-oi

[0262] B repmetnyHo 3akpbiBatoineiics mpodupke, (R)-3-merokcunuppomuaun rugpoxiaopun (1,00
r, 7,27 mmons), TOA (2,03 mu, 14,5 mmons) u R-(+)-npormmneokcun (1,27 mi, 18,2 MMoub)
HarpesBasu 10 65°C B TedyeHue 18 4. PeakIMOHHYIO CMeCh OXJIaXkAaIu U KOHLIEHTPUPOBAJIU IIPU
MOHIKEHHOM AaBiieHuH. [1onydeHHBII OCTaTOK OUHUINAH C TOMOIIBIO XpoMarorpaduu Ha
cunukarene (0-12% MeOH B JIXM) ¢ nonyuenuem (R)-1-((R)-3-merokcunupponuaus-1-

wn)nponan-2-ona (775 mr, 4,87 mmons, 67,0 % BbIXOR).

IIpomesxyTounoe coenunenue 10

(R)-1-((S)-3-meTokcunuppouanH- 1 -1 )nponan-2-oi

2.......

HO

[0263] B repmernyHo 3aKkpbiBatoieiics npodupke, (S)-3-meTokcunupponuand ruapoxyopun (1,00
r, 7,27 mmonn), TOA (2,03 mu, 14,5 mmons) u R-(+)-mpormneoxcun (1,27 mu, 18,2 MMoJb)
HarpeBasu 10 65°C B TedeHue 18 u. PeakIIMOHHYIO0 CMeCh OXJIaX Al U KOHIIEHTPUPOBAIU TIPU
MOHI>)KEHHOM JaBrieHuH. [lonyueHHbI 0CTaTOK OYHUINANN C TOMOIIBI0 XpoMaTorpaduu Ha
cunukarene (0-12% MeOH B JIXM) ¢ nony4yenuem (R)-1-((S)-3-meToxkcunupponuaus-1-

mmnponas-2-ona (781 mr, 4,90 mmons, 67,5 % BbIXOR)
ITpomesxyTounoe coequnenne 11

>

/:\/N
HO

(R)-1-((S)-3-((Tper-Oy THAIuMETUIICUIINI ) OKCH ) TUPPOIUANH- | - 1T )IpoTan-2-0

[0264] B repmetuyHo 3akpbiBaroiieiicst npodupke, R-(+)-nponuneokcun (0,609 mu, 8,69 MMonb) 1
(S)-3-((rper-OyTunoumeTuncuun )okcu )nupposuaut (1,00 r, 4,97 mmonb) Harpesanu 1o 70°C B
teyeHne 20 4. PeakIIMOHHYI0 CMeCh OXJIKAAIN U KOHLIEHTPUPOBAIN NIPU IOHWKEHHOM JIaBJICHUH
¢ nonyuenueM (R)-1-((S)-3-((Tper-Oy THIIUMETHIICUITII )OKCH ) TUPPOTUIUH- | - 1T )ponan-2-oia

(1,29 1, 4,20 mmoib, 84,6 % BbIXON).

IIpomeskyTouHoe coenunenue 12
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Boc

OH

TpeT-OyTun 2-(ruapoKCUMeTH )-4-MeTrnunepasus- 1 -kapookcunar

[0265] K cycniensuu xnopuaa nutust (246 wmr, 5,81 mmons) u 6oporuapuna sutus (126 wmr, 5,81
MMoJib) B 3Tanose (9 mut), mpu 0°C B atmocdepe a3ota, 100aBIISIH MO KaruisiM pacTBop 1-(Tper-
OyTun) 2-metun 4-merunnunepasut-1,2-aukapookcunara (750 mr, 2,90 mmosnb) B 0e3sogaom TT'®
(6 mu1). PeakiimoHHYIO CMeCh NepeMELINBAIIN B TeUEHHe HOYH MTPU 3TOM 00pa30BBIBAICS OCAIOK.
Ocanok ¢punbTpoBanu U NpoMbIBaIu 3TaHOIOM. OOBbenMHEHHBIN PUIbTPAT H OpraHuYecKue
SKCTPAKThI KOHLIEHTPUPOBAJIN C TIOJTyYeHHEM OeJIOro OCTaTKa, KOTOPBIH HKCTPArHpOBAIIH
OTHUJIALETATOM. O6’beI[I/IHeHHbIe OpTraHHUYECKUE CJIOU NPOMbBIBAJIN HACBIIIEHHBIM BOAHBIM
pPacTBOPOM XJIOpUAA HATPHsI, CYIIUIIHN HaJl CyIb(aTOM HAaTpUs U KOHLIEHTPUPOBAIU IIPU
TIOHUKCHHOM OAaBJICHUUN. Ocratox ourmagau ¢ IIOMOIIBIO XpOMaTOFpa(l)I/II/I B U30KPAaTUICCKOM
pexxume 10% MeOH B JIXM c 0,2% NH4OH ¢ nonyuenuem TpeT-OyTuu 2-(THAPOKCUMETHI )-4-

MeTununepasut-1-kapookcunara (104 mr, 0,452 Mmmonb, 15,6 % BbIXOn).

IIpomesxyTouHoe coequnHenue 13

/\/N
HO

(S)-2-(2-merunnunepuans- 1 -un)sTan-1-on

[0266] Cwmech (S)-2-merunnunepuauna (100 mr, 1,01 mmonsb), 2-6pomaTanona (78 mxi, 139 mr,
1,11 mmoub, 1,1 5kB.), ionuaa Hatpus (151 mr, 1 5kB.), kapOonaTa xanus (418 mr, 3 5kB.) u
aueronutpuia (1 M) B 4 M1 BUajie MPOayBaid a30TOM, FepMETH3UPOBAIH U TIEPEMEIIUBAJIH MPH
KOMHATHOM TeMIIepaType B TeUEeHUE 2 THEU. PEaklIMOHHYIO CMECh PACIIPEACIIAIN MEXKIY
IVSTHIIOBBIM 3¢ upoM (15 mit) u Bomoii (2 mit). DPUpPHBINA CIION MPOMBIBAIIH HACBIIIEHHBIM BOIHBIM
pactBopom xJjiopuna Hatpus (2 mu), nogkucisuiu TOK u cymmnm B BLICOKOM BaKyyMe B T€YeHUE 2
nHeit. OCTaToK MpOMBIBAIHM JUITUIIOBBIM 3dupom (3 mi), pasdassin Bogoi (0,5 M) u

nommenaynsand 10M NaOH (0,2 mir). Ciion pa3zmensiiin 1 BepXHUH CIIOH OCTOPOKHO CYIIMIIH Hal
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NaOH. vy TrnadupHblii pacTBOp KOHLEHTPUPOBAIH B aTMOc(hepe a30Ta ¢ MoJyueHUeM
HeouuIeHHoro (S)-2-(2-mMetunnunepuans-1-un)stas-1-oma (100 mr, 0,698 mmos, 69,24%

BBIXOJ) B BHJIe OSCIIBETHOTO Macia.

IIpomexyTouHoe coequHenue 14

//I/, ",
7

N
HO/\/
(R)-2-(2-meTunmunepunus-1-ui)stan-1-o1

[0267] CuHTe3npoBany aHaJIOTUYHO CrIoco0y onucaHHoMy 1t [IpoMerxyTouHoro coenquHeHus 13,

¢ ucnojn3oBanueM (R)-2-merunmunepuanna (99 mr, 1 Mmodib) BMecTO (S)-2-MeTHINHIIEPUINHA.

IIpomesxyTouHoe coequHenue 15

o
o N Nﬁ)

(S)-2-(3-meToxkcununepuaus- 1 -m)atas-1-on

[0268] CuHTe3npoBaid aHAJIOTHYHO CIIOCO0yY onucaHHOMY 1ist ITpomeskyTouHOro coenuHenust 13,
¢ ucnosnp3osanueM (S)-3-merokcununepuansa (173 mr, 1,50 mmons) Bmecto (S)-2-

MCTUJITHUIICPpUAUHA.

IIpomesxxyTouHoe coenuHeHue 16

~

HO/\/O

(R)-2-(3-meroxcununepunus- 1-um)stan-1-ox

{ll[[e}
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[0269] CuHTe3npoBaii aHAJIOTHYHO CIIOCO0yY onucaHHOMY 1ist [TpomMeskyTouHOro coemuHenHus 13,
¢ ucnosab3oBanueM R-3-meroxcununepununa (173 mr, 1,50 mmons) BmecTo (S)-2-

MCTUJITUIICPpUAUHA.

IIpomesxyTounoe coenunenue 17

HO/\/\N/\\
KJ°
3-(1,4-okcazenan-4-wmn)npomnas-1-on

[0270] B Buany nobasnsanu romomopdonus (0,250 r, 2,472 MMonb), atleToHUTpu (4,943 M, 2,472
MMOJIb) U 3-6pom-1-nipomanon (0,2459 mu, 2,719 mmons). lobasnsnu kapoonara kanus (0,6832 T,
4,943 mmonb) u cmech Harpesanu a0 50 °C u nepemernnBaiy B TeueHne 6 4. CMech OXJIaXIanu 10
TeMIIepaTyphl OKpyKaromei cpensl, pazdasisuu JIXM, ¢unbTpoBaiu u coOpaHHbIE TBEPIbIE
BeniecTsa npomeiBaid JIXM. @uiabTpaT KOHLIEHTPUPOBAIU P MOHUKEHHOM AABJICHUH U
HEOYUIIIEHHOE MaCJIO OUUIIAJIM € IIOMOLIBIO KOJIOHOUHOH xpomarorpaguu (Biotage Isolera, 12g

Isco RediSep Gold, 10-20% MeOH/AXM c 0,2% NH4,OH) ¢ nony4enuiem 3-(1,4-oxcazenaH-4-

mmnponas-1-ona (0,272 r, 1,708 mmo:b) B BUae OecLiBETHOrO Macia.

ITpomexxyTouHoe coequnenue 18

H 0/\/\N W
\)

(o]

3-((18,4S)-2-oxca-5-a3aburukno[2.2. 1 Jrentan-5-un)nponas-1-om

[0271] CunHre3upoBaiu aHAJOrHYHO criocoly onucanHoMy 1t [IpomerxxyTouHoro coenuuenust 17,
¢ ucnonb3oBanueM (1S,4S)-2-okca-5-azabunmkino[2.2. 1 renrana (0,250 r, 2,522 MMOJIb) BMECTO

roMoMopdoJrHa.

IIpomesxyTouHoe coequHeHnue 19

HO

/@J
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2-(4-merokcununepuanH-1-u)3Tan-1-oma

[0272] CuHTe3npOoBaii aHAJIOTHYHO CIIOCO0yY onucaHHoMy 11t [IpomeskyTouHoro coemuHerust 13,

¢ ucnojp3oBaHueM 4-merokcunumnepuanHa (173 mr, 1,50 mmons) BMecTo (S)-2-MeTuanunepuanHa.

ITpomexxyTounoe coequneHue 20

HO
F )
N
F@
2-(4,4-mudTopnunepuauH- 1 -un)atan-1-on

[0273] CunHTre3npoBany aHaJOrHYHO criocoly onucaHHoMy 1t IIpomexxyTouHoro coenquHeHus 13,
¢ ucnojb3oBaHueM ruapoxnopuaa 4,4-nudropnunepununa (173 mr, 1,50 mmons) BMecTo (S)-2-

MCTUWITUIICpUANUHA.

ITpomesxyTounoe coequnenne 21

HO

(S)-2-(3-¢propnunepuaus-1-un)sran-1-on

[0274] CunHTe3npoBaiy aHAJOTHYHO criocoly onrcanHoMy 1utst IpomerxxyTouHoro coenquaenus 13,
C UCHIOJBb30BaHNEM ruapoxyopuaa S-3-propnunepuansa (209 mr, 1,50 mmone) BMecTo (S)-2-

MCTUJITUIICPpUAUHA.

IIpomesxyTouHOE coenuHEeHNe 22
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6ensun 4-(7-(3-(6ensunokcu)Hadranes- 1 -mn)-2-(metnicynbpuHm)-5,6,7,8-

terparuaponupunol3,4-dmupumunanus-4-un)nunepasus- 1 -kapookcunar

[0275] Cramust A: TpeT-OyTui 4-ruapokcu-2-(MeTunTro)-5.8-muruaponvpuno|3.4-d | nupumMuarH-

7(6H)-kapbokcunat: K nepemeninBaeMoMy pactsopy 1-tper-OyTun 4-31un 3-okconunepunus-1,4-

nmukapbokcmnara (50,0 r, 184 mmons, 1,00 5xB.) B MeOH (1,00 n) mpu 25 °C B atmocdepe a3ora
nobassuiu NaOMe (49,8 1, 921 mmonsb, 5,00 3kB.), ¢ OCIEAYONUM 100aBIEHUEM 2-
MeTHIH30THOMOYeBUHBI (62,4 T, 331 mmonb, 1,80 skB., H,SO,4) B BUIe TBepmoro BemiecTna.
Peaxunonnyto cmech nepememnsany npu 25 °C B Teuenue 16 4. pH peakunoHHo# cmecu
nosonunu o pHS ¢ momouteto HCI (2 M), u cMech KOHLIEHTPHPOBAIU NIPU MOHMKEHHOM
nasneHuu 1o yaaneanss MeOH. Ocrarok cycniennuposiau B 300 mun stunanerara u 300 Mt BOABI 1
obicTpo nepememmnBaii. Cycnensuo GumbTpoBaiu 1 0enoe TBepAoe BEIECTBO COOUpPAITH.
OuIbTpaT OTAENSAIN U OPraHuYeCcKuil ciiol mpombiBaiu Bogoi (1 X 300 mur) 1 HaChIIEHHBIM
BOJHBIM pacTBOpoM xJopuaa HaTpus (1% 200 mir). OObenrHEHHbIE OPTraHUYECKUE CIION OT/EJISIIH,
cyurmm Han Nay SOy, GUIbTpOBaIN U KOHIIEHTPUPOBAIU C MOTYUYEHUEM TPET-OyTUI 4-THAPOKCH-
2-meruncynbpanmi-6,8-nurunpo-SH-mupuno|3,4-d | mupumunun-7-kapookcunara (51,0 r, 138
MMoIb, 75,4 % Bbixon, 81,0 % vrcrora) B BUAe O€J10ro TBEpAOro BEIeCTBa, KOTOPOe
HCTIOJIb30BAIIM HETIOCPEACTBEHHO Ha CIIEAYIOLIel cTanuu 0e3 pononHuTenbHon ounctk. ICH

MC m/z 298,2 [M+H]".

[0276] Cramus B: Tper-OyTun 2-metmicynbdanmn-4-(TpudTopMeTuacyibh OHUIOKCH )-6, 8-

auruapo-SH-nupunol[3.4-d | nupumuann-7-kapookcunar: K nepemeninBaemMori CyCrieH3UU TPeT-

OyTun 4-runpokcu-2-MeTuicyibhanui-6,8-nurunpo-5H-nmupuno| 3,4-d | nupumunus-7-
kapOokcuiara (51,0 r, 171 mmons, 1,00 3kB.) B JIXM (500 mur) mpu 0 °C nobasnsiiu DIEA (44,3 T,
343 mmoub, 59,9 mi, 2,00 5KB.), C MOCIEAYIOLINM n00aBIeHreM Tpu(TopMeTaHCyIb(HOHOBOTO

anruapuza (72,6 r, 257 mmons, 42,4 mi, 1,50 53kB.) B atmocdepe azota. Cpasy ke oOpazoBajcs
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kopuuHeBblil pacTBop. [locne nepemermuBanus npu 25 °C B TedyeHue 16 4, peakIMOHHYIO CMeCh
KOHLIEHTPUPOBAJIH C TOJTy4eHHEeM KOPHYHEBOro Macyia. KopuyHeBoe Macio O4YUIaIy € ITOMOLIBIO
KoJNIOHO4YHOH xpomaTorpaduu (SiO,, Ierponeiinsiii 3¢gup/Itunauerar = ot 1:0 o 10:1) ¢
MOJy4eHHEM TPeT-0yTi 2-MeTuicynbpanni-4-(TpudpTopMeTHicynbh OHUIOKCH )-6,8- TUruapo-
SH-nupuno[3,4-dmupumuaus-7-kapookcuiara (46,0 r, 107 mmoub, 62,4 % BBIXON) B BUIE
skentoro TBepaoro seuiectsa ICH MC m/z 430,2 [M+H]+'

[0277] Cramus C: Tper-OyTin 4-(4-0eH3UIOKCHKAPOOHMINHUTIIEPA3HH- | -1T)-2-MeTUICY Ib(h aHUJI-

6.8-nurunpo-SH-nupunol[3.4-d Jnupumuanz-7-kapookcunar: K nepemermmnsaeMoMy pacTBopy TpeT-

OyTun 2-meruncynbpanun-4- (tpudpTopmeTuncynbponmnoken)-6,8-muruapo-5H-mupuno| 3,4-
d]mupumunun-7-kapbokcunara (46,0 r, 107 mmodb, 1,00 3kB.) B IM®A (500 mn) nobassiiu
DIEA (27,7 r, 214 mmonb, 37,4 mi, 2,00 3KB.) ¢ IOCAEAYIOIINUM H00aBIEHUEM OSH3UJI MUTIEPA3HH-
1-kapOoxkcumara (25,9 r, 117 mmons, 22,7 mi, 1,10 5kB.). Peakiimonnyro cmech Harpesanu 1o 100
°C B Teuenue 1 4 B atmMocepe azora. PeakiinoHHy0 cMech BbuthBaiu B dTujanerat (300 mi),
npombiBaii H,O (300 mut X 3) 1 HaChILIEHHBIM BOAHBIM PacTBOPOM XJjopuzaa Hatpus (200 mui),
cymm Hax 6e3BoaHbIM Na, SOy, GunbTpoBaty U KOHIEHTPUPOBAIN NPH IIOHWKEHHOM JaBJICHUH.
OcraTok ouHIIaNN ¢ MOMOLIBI0 KOJOHOUHOH XpomaTorpadun (SiO,, Ilerponeiinblit
spup/Irunanerar = ot 1:0 no 5:1) ¢ monydenuem Tper-OyTmn 4-(4-
OeH3UIOKCUKapOOHIITIHITepa3HH- 1 -1)-2-MeTuincy nbpanui-6,8-nuruapo-SH-mupuno| 3,4-
d]mupumuans-7-kapookcunara (51,0 r, 96,9 mmons, 90,5 % Bbixon, 92,0 % uucrora) B BUze
6enoro Tepaoro semectsa ICH MC m/z 500,3 [M+H]"™

[0278] Cramust D: bensun 4-(2-mermncynabbanmn-5,6,7.8-terparuaponupunol3.4-d JnupumuanH-4-

wi) nunepasuH-1-kapookcunar: K pactBopy Tper-OyTui 4-(4-0eH3nnokcukapOboHwmunepasuH- 1-

wi)-2- metuicynbdanui-6,8-auruapo-SH-nupuno|3,4-d jnupumunun-7-kapbokcunara (25,0 r,
50,0 mmonb, 1,00 skB.) B JIXM (50,0 M) nobassiu TOK (85,6 T, 750 mmonb, 55,6 mn, 15,0 5kB.).
ITocne nepememuBanus npu 25 °C B TedeHue 1 4, peakIMOHHYIO CMECh KOHLIEHTPUPOBAJIH ITPH
NMOHMKEHHOM naBieHnn. Octatok pacteopsiin B 300 mu stunanerata u 300 Mi1 BOABI U ObICTPO
nepememusany. pH peakunonnoit cmecu nosoauin 1o pH 8 NayCO;. Opranudeckuii croi
npombiBasi Boxoii (1 x 300 mi1) 1 HACBIIIEHHBIM BOAHBIM pacTBOpOM xjopuna Harpus (1 x 200
mi), cyummay Haa Na;SO,, GuinbTpoBany U KOHLIEHTPUPOBAJIH MIPU MTOHUKEHHOM JaBJIEHUH C

nojyueHneM Oensnn 4-(2-merwicynbdanni-S,6,7,8-rerparuaponupunol 3,4-d jnupumuaia-4-wn)
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nunepasuH- 1 -kapbokcunara (19,0 r, 46,6 mmonb, 93,2 % Bbixon, 98,0 % 4ucTOTa) B BUAE JKENTOTO

macia. JCH MC m/z 400,2 [M+H]".

[0279] Cranus E : bensun 4-[7-(3-6ensunokcu-1-nadrun)-2-meruicynbdanun-6,8-nuruapo-5H-

nupuno(3.4-dJnupummnun-4-wn|nunepasus- 1 -kapookcunat: Cmech 3-0eH3mnokcu-1-0pom-

HadTaneHa (16,3 r, 52,1 mmons, 1,30 3kB.), OeHsun 4-(2-metuscynbhanun-5,6,7,8-
terparuaponupuno|3,4-d | mupumuann-4-un)nunepasus- 1 -kapbokcunara (16,0 r, 40,1 mmons, 1,00
3kB.), Cs,CO5 (32,6 T, 100 mmoub, 2,50 3kB.), Pdy(dba); (5,50 T, 6,01 mmonb, 0,15 3kB.) u 2-
munukiorekcuiadocduno-2',6'-nunzonponokcududennia (RuPhos) (3,74 r, 8,01 mmons, 0,20 5kB.)
B nuokcaxe (300 mur) nerazupoBaiy U MpoayBaiu a3oToM 3 pasa. CMmeck nepemernnsanu npu 85 °C
B TeueHue 5 4 B aTMocdepe a3ota. B peakiuonHyto cMech nodasisuiu Boabl (200 mi) mipu 0 °C, u
sKcTparupoBany stuareratoM (3 % 200 mir). O0beaMHEHHBIE OPraHUYECKUE CJION TPOMBIBAIIH
HACBIIEHHBIM BOJIHBIM pacTBOpOM Xyopunaa HaTpus (3 x 150 mu), cymmnu Hag Na; SOy,
(GUIBTPOBAIN U KOHLIEHTPUPOBAJIH NPH IMOHIKEHHOM AaBiieHHH. OCTaTOK OYHINAIH C ITOMOIIBIO
KOJIOHOYHOH xpomaTorpaduu (SiO,, AXM/MeOH = ot 10/1 no 5/1) ¢ nony4yernem Oen3un 4-[7-
(3-6em3mnokcu-1-Hadrmn)-2-metuncyabhanmn-6,8-gurunpo-5 H-nupunol 3,4-d Jnupumuana-4-
wi|nunepasuH- 1 -kapbokcuiara (16,0 r, 22,8 mmonsb, 56,9 % Bbixon, 90,0 % uucrora) B BUIe

sentoro TBepaoro semecrsa. JCH MC m/z 632,5 [M+H]™

[0280] Cranus F: Bensun 4-[7-(3-6en3unokcu-1-nadrun)-2-mMetuicynbbunni-6,8-nurunpo-SH-

nupuno [3.4-d]nupumunnH-4-wnounepasus- 1 -kapookcunat ‘K nepememnBaeMomy pacTBOpy

Oensun 4-[7-(3-6en3unokcu-1-nadtmn)-2- meruicynbpanui-6,8-quruapo-SH-nupuno| 3,4-
d]mupumunns-4-mn|nunepasuH- 1 -xkapbokcunara (8,00 r, 12,7 mmons, 1,00 3xB.) B JIXM (200 mn)
nobasmsiiu m-CPBA (2,73 r, 12,7 mmons, 80,0 % uucrora, 1,00 skB.) pu 0 °C B atmMochepe
azora. [Tocne nepememuBanus npu 0 °C B Teuenue 2 4 B aTMOchepe a30Ta, B PEaKIIHOHHYIO CMeCh
nobasisinu Na,S,03 (10,0 M) mpu 0 °C, pazbasnsanu Boxoii (100 mi) u skcrparuposanu JIXM
(200 mi). OOBenMHEHHBIE OPraHUYECKHE CJION IPOMBIBATIM HACHIIIEHHBIM BOIHBIM PACTBOPOM
xnopuna Hatpus (200 mu), cymmmm Hag Na, SOy, GuibTpoBain U KOHLUEHTPUPOBAIU IIPU
MOHIDKEHHOM JIaBJIEHUH C MoJTydeHneM ocTaTka. OCTaTOK OYUIIAIM € ITOMOLIBIO KOJIOHOUHON
xpomartorpaduu (Si0z, AIXM/MeOH = ot 1/0 no 10/1) ¢ nonyuenuem Oensun 4-[ 7-(3-0eH3unokcu-
1-HadTmn)-2-meruncyabpuumi-6,8-quruapo-5S H-mupuno [3,4-d|mupumuans-4-un|nunepasus- 1 -
kapOokcunara (3,50 r, 4,92 mmounb, 38,8 % Bbixon, 91,0 % uucToTa) B BUIE JKEITOTO TBEPAOTO

semecta. JCH MC m/z 648,5 [M+H]™
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IIpomesxkyTouHoe coequHeHue 23

. (\Nj\

Ho AN

(R)-1-(4-(2-rugpoxcunponun)numnepasut- 1 -um)stan-1-oxn

[0281] Cramus A: 1-[4-[(2R)-2-ruapokcunponii nunepasut-1-mn]atanon: (2R)-2-MeTUI0KCUpaH

(1,00 r, 17,2 mmonb, 1,20 mi, 1,00 3kB.) u 1-nunepaszun-1-unsranos (8,00 r, 62,4 mmob, 3,62
9KB.) MOMEIIAIN B IPOOUPKY 1JI1 MUKPOBOJIHOBOIO peakTopa. [ epMeTUYHO 3aKphITYIO MPOOUPKY
HarpeBaiy npu 150 °C B Tedenue 1 4 MUKpOBOIHOBOM peakTope. Cmeck pactopsu B JIXM (80,0
mit), nodaesisuin (Boc),0 (3,62 3xB.,13,6 1) n nepememuanu npu 20 °C B Teuenue 1 4. Ocratok
OUHIIIAJIH C TOMOIIBIO KOJIOHOUHOM Xpomartorpaduu (JIXM/MeOH ot 100/1 no 10/1) ¢
nony4yerrem 1-[4-[(2R)-2-runpokcunponui|nunepasun-1-unlsranona (3,80 r, 13,5 mmons, 78,2 %

BbIXO, 06,0 % YHCTOTa) B BUE JKEJITOrO Maca.
IIpomexyTouHoe coequHenue 24

BnO. Br

1-(6en3mI0KCH)-3-0pOM-5-LUKIOIPONUIOEH30T

[0282] Cramus A: 1-6Gensunokcu-3,5-nubpom-6enson: K cmecu 3,5-nubpomdpenosa (1,50 r, 5,95
mmoib, 1,00 skB.) 1 KoCOs (2,47 1, 17,9 mmoib, 3,00 5kxB.) B MeCN (30,0 mut) nobaBnsiin OeH3uI

opomun (1,07 r, 6,25 mmonb, 742 Mk, 1,05 3KB.), 1 pEaKIIMOHHYIO CMECh epemMernuBain npu 80
°C B Teuenue 2 4. PeaklnOHHYIO cMech (pHIIbTPOBAIH U KOHLEHTPHPOBaIH. OCTATOK OYHINAIH C
MOMOLITBIO KOJIOHOUHOI XpomaTorpaduu (Si10,, Ilerponeitnsiii apup/Itunanerar = 1:1 ¢
nony4yeHureM 1-6eH3unokcu-3,5-qudpombensona (1,60 r, 4,68 Mmmonb, 78,6 % BBIXOM) B BUIE

OecLBETHOrO Macia.

[0283] Cramus B: 1-6ensunokcu-3-0pom-5-rkaonpommnden3on: K cmecu 1-0eH3unokcu-3,5-

muopombensona (1,20 r, 3,51 mmonb, 1,00 5kB.) 1 nUKIONPONIIIOOPHON KUCIOTHI (392 Mmr, 4,56
mmodb, 1,30 5kB.) B HyO (4,00 M) u quokcane (20,0 mi) nobassnu Pd(dppf)Cl, (513 wr, 702
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MKMouib, 0,20 3kB.) u Cs,CO3 (2,29 1, 7,02 mmoib, 2,00 3kB.). PeakiMOHHYIO CMeCh
nepemernnsaiau npu 90 °C B Teuenue 12 4 B armocdepe N,. PeakuinoHHy0 cMech 100aBIIsN B
Boxay (20 mut) u skcTparupoBanu dtTunaneratoM (2 x 15 mir). OObequHEHHBIE OpraHuYecKUe CJION
cymm Hax Na;SO,, GunpTpoBanu 1 KOHLEHTpHpoBaiu. OCTaTOK OYHIIAIN C TOMOLIBEO
KoJIoHOUHOH xpomarorpaduu (Si0,, ITerponetinbiii s¢pup/Itunanerar = 1:1 ¢ monydyenuem 1-
OeH3mnokcu-3-0pom-5S-ukonponundensona (270 mr, 890 mxmonb, 25,4 % BbIXOA) B BUAE

OeCLBETHOr'O Macia.

IIpomesxkyTouHoe coequHeHue 25
Cbz
)
N
x

b L

oensmn 4-(2-(3-mopdomuHnponokcn)-5,6,7,8-rerparunponupuno| 3,4-d | nupumuanna-4-

W) unepasuH- 1 -kapookcunat

[0284] Cramust A: Tper-OyTun 4-(4-6eH3mnokcukapOoHmInUnepasuH- 1 -mm)-2-(3-

MODPd OJIUHIIPONIOKCH )-6.8-murunpo-5SH-mupunol3.4-dJnupumunun-7-kapbokcunar: K cmecu 3-

Mopdonunnponan-1-ona (5,46 r, 37,6 mmosnb, 2,00 3xB.) B TT'® (100 mu) nobasnsin NaH (2,26 T,

56,4 mmonb, 60,0 % gucrora, 3,00 3xB.) nopuusmu npu 0 °C. ITocne 3Toro cMech nepeMernnBaiIn
npu 0 °C B Teuenue 0,5 4, nobasysiiin pacTBop TpeT-0yTni 4-(4-0eH3MIOKCHKapOOHUIIHUITEpA3HH-
1-mn)-2-metuncynbdorun-6,8-muruapo- SH-mupuno| 3,4-d |mupumunun-7-kapookcunara (10,0 T,
18,8 mmoub, 1,00 3xB.) B TT'® (100 M), u peakuuoHHyI0 cMech nepemernnsaiu npu 0 °C B
teyenue 1,5 u B armocepe N,. Cmech BoutuBanu B Bonubiii NH,Cl (300 mut), u skcTparupoBaiu
JXM (2 x 200 mu1). OObearHEHHBIE OpraHudeckue ciaou cyumau Hag Nay SOy, GuibTpoBain u
KOHIeHTprpoBaiu. OCTaTOK OYMILAIU C TTOMOIIBIO KOJIOHOYHOM xpomMaTorpaduu (SiOa,
ITerponeitnsbiii 3¢up/Itunanerar=ot 50:1 go 10:1) ¢ nonyuenuem Tper-Oytun 4-(4-
OeH3uIoKkcuKapOoHmTInepasuH- 1 -mn)-2-(3-mopdonunnponokcu)-6,8-nurunpo-S H-mupuno| 3,4-
d]mupumunun-7-kapbokcunara (7,70 r, 12,8 mmons, 67,8 % Bbixon, 98,8 % 4ducrora) B BUIE

xenrroro Macia. JCH MC m/z 597,4 [M+H]™
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[0285] Cranus B: 6ensun 4-[2-(3-mopdonunanponokcu)-5.6,7.8-rerparuaponupuno[3.4-

d]mupumunna-4-un]nunepasus-1-kapookcunar: K cmecu tper-Oytun 4-(4-

OeH3uokcukapOoHmTHnepasuH- 1 -mn)-2-(3-mopdonunnponokcu)-6,8-nurunpo-SH-mupuno| 3,4-
d]mupumunnn-7-kapbokcunara (7,70 r, 12,9 mmons, 1,00 skB.) B JIXM (80,0 mu) nobasisuin TOK
(119 1, 1,04 momnb, 76,9 mu, 80,6 5KB.), U peaKIIHOHHYIO CMeCh TiepeMernnBany pu 15 °C B
TedyeHue | 4. PeakIoHHyI0 cMeCh KOHIIEHTpUpOBay, 3aTteM pa3basimsuu JIXM (100 mi) u pH
nosonuiu 1o pH 8 BonubiM pactBopoM NaOH. Opranuueckuii ciioit OTAeNsAIn, CYLIIMINA Haj

Na, SOy, punpTpoBa M U KOHIEHTPUPOBAIHU C MOJMy4YeHHueM OeH3 I 4-[2-(3-MopdonuHIponoKkcH)-
5,6,7,8-terparuaponupuno| 3,4-d [nupumunun-4-ui |nunepasus- 1 -kapookcunara (6,00 r, 11,2

MMOITb, 86,9 % BbIXOH, 92,8 % uncToTa) B BUAE kentoro Macia. JCH MC m/z 497 4 [M+H]"™

IIpomesxkyTouHOE coeuHeHue 26
Bn0\©iBr
F
4-(6ensunokcu)-2-6pom-1-propdenzon

[0286] K pactBopy 3-6pom-4-¢pTopdenon (4,00 r, 20,9 mmons, 1,00 sxB.) u K,COs (8,68 1, 62,8
MmoJib, 3,00 3kB.) B ACN (80,0 mi) nobassiiu Oenzundopomun (3,65 r, 21,4 mmons, 2,54 mi, 1,02
9KB.) U PEAKLMOHHYI0 cMech nepemernnBain npu 60 °C B TeueHue 2 4. PeakIMOHHYIO CMeCh
(GuIbTpOBAIN U KOHLIEHTPUPOBAJIU MIPU MOHIKEHHOM AaBjieHUU. OCTaTOK OYMIIAIHN C TIOMOIIBIO
xpomarorpadun Ha cuiHkarene (eTposeiHsiil d¢up:sTrnanerar; rpaauent ot 1:0 no 10:1) ¢
nojyueHneM 4-6eH3uIokcu-2-6pom- 1 -prop-6enzomna (5,02 r, 17,0 mmors, 81,0 % Bbxon, 95 %

YICTOTA) B BUIE O€JIOTr0 TBEPAOro BEIECTBRA.
IIpomesxyTouHOe coenuHeHue 27

F

2-(3-¢propriupponmanH-1-wmn)stan-1-on

[0287] Cramus A: Tper-OyTun 3-gropnupponuans-1-kapbokcnnar: K pacrsopy Tper-Oytuin 3-

rUapOKcUnuppouant- 1 -kapookcuiara (10,0 r, 53,4 mmonb, 1,00 3xB.) B IXM (150,00 M)

nobassutu ausTHnamuHocyabpyprpudropun (DAST) (12,9 1, 80,1 mmonb, 10,6 mi, 1,50 3kB.)
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npu -40 °C B atmocdepe azota. [Tocne nepememuBanus npu - 40 °C B TeyeHue 2 4, CMeCh
Harpesanu 10 20 °C u nepemelunBanu B TeueHue 16 4. Cmech BbUIMBAIK B 5% BOJIHBIN PacTBOP
Oukapbonara Hatpus (200 Mut) 1 3KCTparupoBaiu quxjaopmeTanoM (2 x 100 mir). Oprannueckuii
CJIOH Cylmmiy Hax cynb(aToM HaTpus, PUIBTPOBAIHM U KOHLEHTPUPOBAIN P MOHMKEHHOM
nasiaeHuH. OCTaTOK OYMINAIN C TOMOIIBIO KOJIOHOUHOH XpoMarorpadpuy Ha CHIIMKarese
(nerponeitnbiii a¢up/sTusnanerar ot 100:1 no 5:1). XKenaemblie ppakuuu cobupanu u
KOHLIEHTPHPOBAJIH ITPU NOHIKEHHOM JIaBJICHUHU C MOJydeHHneM TpeT-0yTun 3-gropnupponuaus-1-
kapOokcunara (4,30 r, 22,7 mmoub, 42,6 % BbIXOI) B BHIE OCLBETHOIO Maca. 'H amP (400
MI', Xnopodopm-d) 6 = 5,27 (1, J=3,6I'y, 0,5H), 5,13 (1,/=3,6 'y, 0,5H), 3,77 - 3,38 (M, 4H),
2,26 - 2,15 (m, 1H), 2,08 - 1,85 (M, 1H), 1,46 (c, 9H).

[0288] Cramus B: 3-dropmupponuaun: K pacrBopy Tper-Oytuin 3-dropnupponunus-1-
kapbokcwmnara (4,30 r, 22,7 mmonb, 1,00 5kB.) B JIXM (50,00 mur) nobasmisiin HCl/muokcan (4 M,

35,0 mn, 6,16 3kB.) no karutsam nipu 0 °C. Cmeck Harpesanu 10 20 °C u nepemMenBaiy B TeueHue 1
4. CMech KOHIIEHTPHPOBAJIU NPH NTOHMKEHHOM J1aBieHu. OcTaTok pa30aBisiu
IVH30IPONUIOBEIM 3(upoM (20 MiT) 1 0canok GUIBTPOBAIN U CYLIHIIH ITPH MOHWKEHHOM
JaBJICHUU C nosydeHuem 3-propnuppoauauna (2,70 r, 21,5 mmons, 94,6 % Beixon, HCl) B Buze
0eNoro TBEPIOTo BEIIECTRA. 'H ssmP (400 MI'y, Meranon-ds4) 6 = 5,51 (1, J=3,6 'y, 0,5H), 5,38
(t, J=3,6 T'y, 1H), 3,66 - 3,27 (M, SH), 2,45 - 2,12 (m, 2H).

[0289] Cramus C: metun_2-(3-pTopnuppomauans-1-un)anerar: CycneHsuro 3-QTopnupponuanaa

(2,70 1, 21,5 mmoib, 1,00 sxs., HCI) B IXM (27,00 mn) oxnaxaanu g0 0° C. Tpustunamus (5,44

r, 53,8 mmodb, 7,45 M, 2,50 5kB.) u meTun 2-Opomanerar (3,62 r, 23,7 mmods, 2,23 mi, 1,10 3kB.)
n00aBJISTA U PEaKIHOHHYI0 cMech nepemernuBaiiu nmpu 20 °C B TeueHue 16 4. PeakIMOHHYIO
cmecs pazbdasisiu CH,Cl, (100 mim) u Bogot#i (50 mir). Oprannueckuii cinoii mpomeisanu 5%
BOJIHBIM PacTBOPOM JIUMOHHOM KucOThI (1 *x 50 mu). BoaHblii cnoii noaimenaynsaiu
HACBILEHHBIM BOJHBIM PAaCTBOPOM KapOoHaTa HaTpus (20 MIT) M SKCTPAarupoOBaU STHIALETATOM (3
% 100 mi). O6pennHeHHbIE OPraHUYEeCKHe CIION CYIIMIIH Hall CyIb(aToM HaTpUs U
KOHLIEHTPUPOBAJIN NPH NOHWKEHHOM AABJICHUH C IoyueHneM Metui 2-(3-groprupponuans-1-
umarerara (2,20 r, 13,7 mmos, 63,5 % seixoxn). 'H SIMP (400 MI'n, Xnopopopm-d) & = 5,22 -
5,02 (m, 1H), 3,66 (c, 3H), 3,35 (¢, 2H), 3,07 - 2,93 (m, 1H), 2,91 - 2,77 (m, 2H), 2,67 (ar, J=5,2,
8,4, 1H), 2,21 - 1,93 (m, 2H).
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[0290] Cramus D: 2-(3-propnupponunmn-1-un)stanon: K pactsopy LiAlH, (706 mr, 18,6 Mmoub,

1,50 5xB.) B TT'® (20 mu) nobasmsinu pactBop meTui 2-(3-gpropnuppomiaus-1-un)aunerara (2,00 r,
12,4 mmonb, 1,00 3xB.) B TT'® (10 mur) mo karwisim ipu 0 °C. Cmech HarpeBanu 10 20 °C u
nepeMelInBaiy B TedeHne 3 4. B cMech 100aBsiiy HaCHIEHHBIH BOJHBIN pacTBOp cyibdara
Hatpus (1 mu). Cmech GunbTpoBau ¥ PUIBTPAT KOHLIEHTPUPOBAIIH MPH IMOHIKEHHOM JaBJICHUH.
ITpoayKT ounIna M C MOMOINBIO XpoMaTorpadguu Ha CHITMKaresie ¢ ucnojib3osanueM 5% MeOH B
JAXM. Xenaemble ¢ppakunun coOupaau U KOHLEHTPUPOBAIN P MTOHUKEHHOM JIaBJIEHUH C
nojyaeHueM 2-(3-groprmupponuans-1-mi)sranona (1,20 v, 9,01 mmons, 72,6 % BbIXON) B BHIE
6ecuserroro Macaa. 'H SIMP (400 MI'ty, Xnopodopm-d) & = 5,28 - 5,05 (m, 1H), 3,68 - 3,61 (M,
2H), 2,99 - 2,73 (M, 4H), 2,72 - 2,67 (m, 2H), 2,58 - 2,45 (M, 1H), 2,28 - 1,97 (m, 2H).

IIpomexxyTouHOe coenuHenue 28

OTO
oy

1-(Tper-OyTun) 3-meTun nunepasus- 1,3-qukapOokcunar

[0291] Cramus A: mernn_nunepasus-2-kapookcunar: K cmecu 1-tper-OyTin 2-meTnin nunepasuH-

1,2-nmukapbokcunara (5,0 r, 22,6 mmodb, 1,00 s3xB.) B MeOH (50,0 mut) nodasnsiin HCl/nuokcan
(4,0 M, 134 mu). PeaklIMOHHYIO CMECH JIEra3upOBaM U MPOIYBAJIH a30TOM 3 pasa, U CMeCh
nepemernnBaiu npu 25 °C B reuenne 12 4 B atmochepe azora. PeakimoHHY0 cMeCh
KOHIIEHTPHPOBAJIN MPU IOHUKEHHOM JaBJICHUH JI0CYXa C TIOJY4YEHHEM METHII ITUIepa3uH-2-
kapOokcunara (4,89 r, 2HCI, HeounieHHBIH) B BUe O€IOro TBEPAOrO BEIIECTBA, KOTOPOe

HCTIONIb30BAJIN HEMIOCPEACTBEHHO Ha ClIeAYIoIeil ctanuu 0e3 HONMOJIHUTENbHON OYUCTKH.

[0292] Cramus B: 1-(tper-OyTui) 3-mMetun nunepasu-1,3-nukapbokcunat: K pactBopy meTun

nunepasuH-2-kapookcunata (4,30 r, Heouniensslit) u TOA (8,02 r, 79,2 mmons, 11,0 M) B
MeOH (50,0 mn) nobasssinu nu-tper-OyTun nukapoonar (4,32 r, 19,8 mmons, 4,55 mi). [Tocrne
nepemernuBanus npu 25 °C B TedeHue 12 4, peakIHOHHYIO CMech (pHIbTpOBaIH U
KOHLIEHTPUPOBAJIH MIPU MOHIKEHHOM AaBJieHUH 10ocyxa. OCTaTOK OUUINAIIH C TIOMOIIBIO

KosIoHO4YHOH xpomaTorpaduu (SiO,, AXM/MeOH = ot 1:0 1o 20:1) ¢ nonay4yerunem 1-(Tper-OyTin)
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3-meTun nunepasuH-1,3-gukapookcunara (4,80 r, 19,7 mmonb, nee cranuu, 99,0 % BbIXOA) B BUAE
6ecuperHoro macia. 'H SIMP (400 MTI', xnopodopm-d) 6 = 4,10 - 3,85 (m, 1H), 3,73 (¢, 3H), 3,71 -
3,65 (m, 1H), 3,47 - 3,38 (m, 1H), 3,10 - 2,98 (m, 2H), 2,78 - 2,66 (m, 1H), 2,17 (c, 1H), 1,46 (c,
9H).

IIpomeskyTouHoe coequHenue 29

Br

I I OB

4-6pomHadTaneH-2-0

n

[0293] Cramus A: 2.4-nubpomHuadranes-1-amune: K pacteopy Br; (246 1, 1,54 monb, 79,3 mu, 2,18

5kB.) B AcCOH (750 M) nobasmsutu pactBop HadraneH-1-amuna (101 r, 705 mmons, 99,0 mi, 1,00
9kB.) B AcOH (500 mn) npu Temmneparype OKpysKaromeil cpesl, U peakHOHHYIO CMeCh
nepemernnsanu npu 70 °C B Teuenue 1 4. PeakIMOHHYIO CMeCh OXJIaX1aJlu IPU KOMHATHON
temreparype u ¢punbTposann. Ocanok Ha punsrpe nmpomsBaiu AcOH (300 mi), 3atem nobasnsiiu
20 % Boxnblii NaOH (1,2 ). Cmech nepemennsany B TeueHne 20 MUH U QUIBTPOBAIH.
BrinenenHoe TBepaoe BEIeCTBO MPOMBIBAIN BOAOH (1 1) ¥ CyIIMiIM Npy MOHMKEHHOM JIaBJICHHUH C
nonyueHneM 2,4-nudpomuadranen-1-amuna (200 r, 664 Mmob, 94,2% BbIXON) B BUAE TBEPAOTO

BemecTsa ceporo usera. JCH MC m/z 301. 9 [M+H]™

[0294] Cranus B: 4-6pom-1-nuasonuii-nadranen-2-onat: K pacrsopy 2,4-nubpomuadranen-1-

amuna (60,0 T, 199 Mmoub, 1,00 3kB.) B AcOH (900 M) u nponronoso# kucnote (150 mir)
nobassiiu NaNO; (16,5 r, 239 mmons, 13,0 mi1, 1,20 skB.) nopuusimu nipu 5-8 °C B Teuenue 30
MUH, U 3aT€M PEaKLUOHHYIO cMech nepemernnsanu npu 5-8 °C B Teuenue 30 MuH. PeakinoHHYy10
CMecCh BbUTMBAJIH B Jiea-soay (4000 mit), ¥ MOTyueHHOE TBEPOE BEIIECTBO COOMPANU U IPOMbBIBAJIH
BOOM (2 % 50 mu1) ¢ monyueHunem 4-6pom-1-nuasonnii-nadpranen-2-onara (150 r, Bira)xHbIi
HEOYUIIEHHBII) B BU/Ie TBEPIOTO BEIECTBA CEPOTO L{BETA, KOTOPOE HCIIONB30BAIH
HETMOCPEACTBEHHO Ha CeNYIOLIe CTaIuu. 'H ssmP (400 MTI'y, CDCl3) 6 8,12 - 8,10 (1, J/=8,4 I'Ly,
1H), 7,62 - 7,58 (1, J=7,6 T'y, 1H), 7,41 - 7,37 (1, J/=7,6 'y, 1H), 7,31 - 7,29 (n, J/=8,0 ', 1H), 7,20
(c, 1H).
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[0295] Cranus C: 4-6pomHadranen-2-on: K pacrBopy 4-6pom-1-nuasonuii-nagranes-2-omara (100
r, 402 mmonb, 1,00 3kB.) B EtOH (2,00 ;1) nobasnsnu nopuusimu NaBH, (30,4 1, 803 mmoub, 2,00

5kB.) ipu 13-15 °C B Teyenue 1 4, u peakIMOHHYIO cMech nepemernnBany npu 15-18 °C B Teuenne
3 4. Peak1iMoHHYI0 cMech QUIBTPOBAN M KOHLIEHTpUpOoBaiH nocyxa. OcraTok pactsopsiiu B IXM
(1000 mu) 1 mpombiaiu Boxoi (500 mu x 2). Opranuueckuii ol cyumnn Hax NaySOy u
KOHLIEHTPHPOBaIH Aocyxa. OCcTaToK OYHINAIN ¢ IOMOLIBIO KOJOHOYHOH XpoMaTorpaduu,
3IFOUPYS CMECHIO AUATUWIIOBBIN 3¢up/sTunanerar (ot 60:1 go 10:1). BeineneHHblid npoaykT
JOTIOJIHUTENIbHO ouuIanu oodpaiieHHo-(pa3oBoii BOXKX ¢ nonydenuem 4-6pomHadraneH-2-omna
(40,0 r, 139 mmonb, 17,3 % Beixon, 77,4% 4ucToTa) B BUAE CEPOTO TBEPAOTO BEIIECTBA. 'H stMP
(400 MI', CDCls) 6 8,07 — 8,05 (1, J/=8,0 I', 1H), 7,60 — 7,58 (n, J=7,6 T'y, 1H), 7,41 - 7,36 (m,
3H), 7,07 (¢, 1H).

[0296] Cramus D: 3-6enszunokcu-1-0pom-HadTaner: Cmech 4-Opomuadranen-2-omna (30,0 r, 134

Mmoib, 1,00 3kB.), Oenzundpomuna (25,3 r, 148 mmons, 17,6 mi, 1,10 3xB.) u K,CO;5 (55,7 1, 403

MMOIb, 3,00 5kB.) B MeCN (500 mu) Harpesamu nipu 80 °C B Teuenue | 4. PeakimoHHYyI0 cMech
(GUIBTPOBAN U KOHIIEHTPHPOBAIH Aocyxa. OCTATOK OYMINAIN ¢ IOMOIIBIO KOJIOHOYHOM
XpomaTorpaduu Ha CUIIHKAree, SJIIUPYsl CMEChI0 MUATHIIOBBIN 3(up/s>Trnaunerat (ot 100:1 go
60:1) ¢ mony4yenuem 3-6en3mnokcu-1-opom-Hadranena (40,0 r, 128 mmonb, 95 % BbIXOA) B BUAE
sxenroro Macna. 'H SIMP (400 MI'y, CDCls) § 8,19 — 8,17 (x, J=8,0 T'u;, 1H), 7,75 — 7,32 (1, J=8.8
I'u, 1H), 7,64 - 7,63 (n, /=2,4 T'u,1H), 7,52 — 7,37 (m, TH), 7,23 — 7,21 (n, /=2,0 T'u,1H), 5,2 (c,
2H).

IIpomesxyTounoe coenunenue 30

OTf
0w

3-meTokcuHadranen-1-ui TpudropMerancyIbPoHaT

[0297] Cramus A: 3-merokcunadTanes-1-on : K pactsopy Hadranen-1,3-nuona (3,00 r, 18,7
mmoib, 1,00 skB.) 8 MeOH (60,0 mut) nodasnsiiu HCI/MeOH (4 M, 60,0 mu, 12,8 3xB.) mpu 0 °C.

Cwmech nepemernnBanu rpu 25 °C B Teuenue 60 4. PacTBopuTens yaaasuid npyu MOHUKEHHOM
nasneHnH. OCTaTOK OYUIIAJIH C IIOMOIIBIO0 XpoMaTorpadgpuu Ha cuukarese (IU3TUIIOBBIN

s¢up:sTmanerar= ot 10:1 no 5:1) ¢ monydennem 3-metokcuHadranes-1-oma (2,10 v, 12,1 Mmmorb,
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64,4% BBIXOM) B BUJI€ KOPUYHEBOI'O TBEPIOTO BELIECTBA. 'H AMP (400 MI'y, CDCl3-dg) 6 = 8,10 -
8,08 (m, /=8,4T'u, 1H),7,73 - 7,71 (n, /=8,4 'y, 1H), 7,47 - 7,45(m, 1H), 7,38 - 7,35(m, 1H), 6,80 -
6,79 (n, J/=2,0 I'u, 1H), 6,56 - 6,55 (n, J/=2,4 'y, 1H), 3,92 (¢, 3H).

[0298] Cramus B: (3-merokcu-1-nadrun) tpudropmerancynbdonar: K pactsopy 3-

MeTtokcuHadTaneH-1-oma (2,10 r, 12,0 mmonb, 1,00 3kB.) B IXM (40,0 mi) nobasnsiniu DIEA (7,79

r, 60,3 Mmoo, 10,5 mu, 5,00 3xB.) u TpudTopmerancynbhoroBeli anruapun (5,10 r, 18,1 mmons,
2,98 mi1, 1,50 3kB.) mpu 0 °C. Cmechb nepemernusanu npu 25 °C B teuenue 1 4. Cmech pazdasisiu
JAXM (30 mu) u Boga (10 min) u sxerparuposanu JIXM (20 min). O0benrHeHHbIE OpraHUYecKre
CJIOM IIPOMBIBAJIN HACBIIIIEHHBIM BOAHBIM PaCTBOPOM XJopuaa Hatpus (5 mi), cymmnn Haa NaySOy
Y KOHLIEHTPUPOBAJIM IIPH MTOHIKEHHOM JiaByieHnH. OCTaTOK OYHINAIH € TIOMOLIBIO XpOMaTorpadun
Ha cunkarese (nuaTuiossli a¢up stunanerar= ot 20:1 go 10 :1) ¢ mony4yenuem (3-merokcu-1-
HadTmn) TpudTopmerancyapdponara (3,00 r, 8,52 mmons, 70,7 % Bbixon, 87,0 % unuctora) B BUAE

kopiaresoro mMacia. JCH MC m/z 307,1 [M+H]"

ITpomexxyTounoe coequnenue 3 1
Cl
LAl
B N" ci

7-6en3nn-2,4-nuxnop-6,8-nurunpo-SH-mupuno| 3,4-d [ nupumunun

[0299] Cramus A: 7-6en3un-6.8-guruapo-SH-nupuno|3.4-d Jnupumuann-2.4-mmon: K EtOH (600

mit) nobasnsu Na (5,56 r, 241 mmonb, 5,73 mi, 2,40 5kB.) nopuussMu. PeakiiHOHHYIO CMECh
nepemernnBaiu B Teuenne 1 4. K cmecu nobasmnsiin sTun 1-0eH3uin-3-okco-nunepuana-4-
kapookcwmnar (30,0 r, 100 mmonsb, 1,00 sxB., HCl) u moueBuny (14,5 r, 242 mmons, 13,0 M, 2,40
9KkB.). Peaknmionnyro cMech nepemernusany npu 75 °C B TedeHne 36 4, U 3aT€M pacTBOPUTEIb
yIaJIAIM IPU NOHMKEeHHOM naBiieHnu. OcraTtok pactBopsiiu B Boze (50 mur) u noaxucisiin HCI
(120 mi, 2M). benoe TBep0€e BELIECTBO OCAXKIATH M3 pacTBOpa U coOupanu GuibTpoBaHUEM.
OTdunbTpOBaHHBIN OCAJOK CYIIWJIH MPH MOHKEHHOM JaBJIEHUH C MOJy4eHneM 7-0eH3mi-06,8-
murunpo-SH-mupuno| 3,4-d Jmupumunun-2,4-nuona (22,0 r, 83,8 mmonb, 83,2 % Beixon, 98 %
qrcrora) B Bije Gesoro Teepaoro serectsa, 'H SIMP (400 MI'y, JIMCO-dg) & = 10,97 (yu. c.,
1H), 10,66 (yu. c., 1H), 7,55 - 6,95 (m, SH), 3,81 - 3,50 (M, 2H), 3,26 - 2,91 (m, 2H), 2,77 - 2,58
(M, 2H), 2,34 - 2,09 (m, 2H).
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[0300] Cramus B: 7-0ensun-2.4-nuxnop-6,8-nuruapo-SH-nupuno[3.4-dJnupumuaus: K pactsopy
DIEA (30,1 r, 233 mmoub, 40,7 mu, 3,00 3kB.) B POCIl;5 (330 1, 2,15 Mok, 200 mut) nobasmnsim 7-

Oen3un-6,8-quruapo-5SH-nmupuno| 3,4-d|nupumuaun-2,4-nuon (20,0 r, 77,7 mmonsb, 1,00 3kB.).
Peaxkunonnyto cmech nepemewnsaiu npu 110 °C B reuenue 5 4. PeakIMOHHYIO CMeCh
KOHIIEHTPUPOBAJIN NIPU NOHMKEHHOM naBieHny. OcraTok pacteopsuiu B JIXM (400 min) u
BbuTHBaH B HackieHHbIit NaHCOj; (200 mut). Cmech skctparupoBanu XM (2 x 400 m).
OOpennHeHHble OpraHMYeCKHe CIOU MIPOMbIBAJIN HACBIIIIEHHBIM BOJHBIM PACTBOPOM XJIOPUAA
Hatpus (100 mi), cymmnm Han Na,SO4 ¥ KOHIEHTPHPOBAIH TP MOHMKEHHOM AaBiieHHH. OCTaTok
OYHIIAJIH C TOMOIIBIO XpoMaTorpaduu Ha cuukarene (nudTiiosbid 3¢up: JIXM= ot 10:1 go 0:1)
¢ nmonydeHueM 7-0eH3mn-2,4-nuxnop-6,8-nurunpo-SH-nupuno| 3,4-d jJrupumununa (7,70 r, 26,2
MmOk, 33,7 % BBIXO) B Buae KopuuHeBoro Macia. 'H SIMP (300 MI'w, xnopodopm-d) § = 7,43 —
7,28 (m, SH), 3,73 (c, 2H), 3,66 (yw. c., 2H), 2,84 (yu. c., 4H)

IIpomesxkyTouHOoe coequHeHue 32

Tper-OyTin 4-(4-((6en3unokcu)kapOoHWI )HepasHH- 1 -1 )-2-(MeTHIICY Ib(POHMII)-5, 6-

nuruaponupuno|3,4-dmupumunna-7(8 H)-xapOokcnnar

[0301] Cramus A: TpeT-OyTua 4-ruipokcu-2-MeTuicyabdanmnn-6,8-muruapo-SH-nupuno[3.4-

d]mupumunme-7-kapookcunat: K nepemermmsaemomy pacrsopy 1-tper-Oytwin 4-3THi-3-
okconunepuanH-1,4-nuxkapooxcunara (44,0 r, 162 mmons, 1,00 3x8.) B MeOH (1,00 M) npu 25 °C
B aTMocdepe azora nodasssuiu pactBop NaOMe (35,0 r, 649 mmons, 4,00 skB.) B MeOH (600 mu)
C MOMOLIBIO MINPHIIA ¢ TIOCIEAYIOMUM n00aBieHueM 2-MeTun3otuomodeBunsl (61,1 r, 324
MMmoib, 2,00 skB., HySO4). ITocne nepemermnBanus npu 25 °C B Teuenue 16 4, peakInOHHYIO
CMeCh KOHLIEHTPUPOBAJIH MIPU MOHMKEHHOM AaBieHnu 1t yaaitenus MeOH. Ocrarok
cycrienauposnan B 500 mu stunarerara u 500 M Boas! u OpicTpo nepemernnsaiu. pH

peakunonHol cmecu nosoawu 10 pH 5 ¢ momomeio HCI (2 M). Ocanok ¢gunbrpoBanu u 6enoe
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TBEPIO€ BEIECTBO IMPOMBIBAIIN 3THIIALIETATOM U CYLIFIIN IPH MOHMKEHHOM JIaBJICHUH C
MOJIy4e€HHEM TPeT-Oy T 4-TUAPOKCU-2-MeTUICYIbpanni-6,8-auruapo-SH-nupunol3,4-
d]mupumunun-7-kap6okcunara (33,0 r, 103 mmonb, 63,8 % Bbixon, 93,2 % 4uCcTOTa) B BUAE
0eJoro TBEpIOro BEIECTBa, KOTOPOE MCIIONIb30BAIN HETIOCPEACTBEHHO Ha cieayomeii craauu 0e3
JOmOTHUTENbHOM ouncTky. 'H SIMP (400 MI'u, IMCO-d6) 6 =4,19 (c, 2 H), 3,49 (yw. c., 2 H),
2,46 (c,3 H), 2,35 (ym. 1, J= 5,2 T, 2 H), 1,42 (c, 9 H).

[0302] Cranus B: Tper-OyTma 2-meTuacyabanuia-4-(TpudbTopMeTUacy IbHOHUI0KCH )-6. 8-

auruapo-SH-nupuno [3.4-dnupuminnn-7-kapOokcunat: K nepeMerninBaeMoii CyCrieH3uu TpeT-
OyTun 4-runpokcu-2-mMeruncynbhanun -6,8-muruapo-SH-mupuno[ 3,4-d | mupumunun-7-
kapOokcunara (15,0 r, 50,4 mmonb, 1,00 3xB.) B IXM (200 M) nobasnsu DIEA (26,1 r, 202
MMOJIb, 35,2 M1, 4,00 5kB.) ipu 0 °C B armMocepe a3oTta ¢ MOCIeAYOLUIUM 100aBICHUEM
TpudTopmerancyiabponoBoro anruapuaa (28,5 r, 101 mmoss, 16,6 mi, 2,00 5KB.) C MOMOLIBIO
mmpuna. Cpasy ke o0pa3oBaicst KOPUIHEBBIH PacTBOpP. PEakIMOHHYIO0 CMeCh IepeMeInBaI IPH
25 °C B Tedyenue 12 4. PeakiMOHHYIO CMeCh OYHILAIHN C TOMOIIBI0 KOJIOHOYHOH XpoMaTorpaduu
(Si0,, erponeitnbiii a3gup/sTrunanerar = ot 1:0 o 10:1) ¢ mony4yenuem tper-OyTi 2-
MeTwicyibhanui-4-(TpudropmerrncynbHOHUIOKCH )-6,8-nuruapo-5H-nupuno [3,4-
d]mupumuaun-7-kapbokcunara (16,7 r, 35,7 mmons, 70,9 % Beixon, 91,9 % yucrora) B BUIE
6enoro TBepaoro semectea. ICH MC m/z 374,0 [M+H]"

[0303] Cramus C: Tper-OyTun 4-(4-0eH3UIOKCHKApPOOHMINUIIEPA3HH- | -1T)-2-MeTUICY b aHUJI-

6.8- nurunpo-SH-mupuno|3.4-dnupumunun-7-kapbokcunar: K nepemenmBaeMoMy pacTBOpy

Tper-OyTun2-meruncynbhanmn-4-(tpudropmernn cyabpoHmnokcn)-6,8-nuruapo-SH-mupuno|3,4-
d]mupumunun-7-kap6okcunara (16,7 r, 38,9 mmons, 1,00 s3kB.) B JIM®DA (100 mn) nobasisiiu
DIEA (10,0 r, 77,9 mmounb, 2,00 5kB.) u 6eH3un nunepasus- 1-kapookcunart (9,41 r, 42,8 MMoub,
1,10 skB.). Peakinonnyto cmece Harpesanu 10 100 °C u nepemernnbaiu B TeueHue 1 4 B
armoc(epe azora. PeakinoHnyro cmech paszdasisiin Bonoi (150 mir) u pH peakunonHol cmecn
nosonuu o pH 5 HCI (2 M) u sxcrparuposanu JIXM (3% 200 mi). O0bennHeHHbIE
opranundeckue cjaou npombiBaiu HaceieHHbIM NaHCOs3 (3 x 150 mi1), HaCHIIEHHBIM BOHBIM
pactBopom xJjiopuna Hatpus (3 X 150 mu) u H,O (3 % 150 mn), cymmnu Hag Na,SO,, punsrpoBanu
Y KOHIIEHTPUPOBAJIHU NPHU NOHWKEHHOM JIaBJIEHUH C TIOJTy4yeHHeM TpeT-0yTin 4-(4-
OeH3UIIOKCUKapOOHIITIHITEpa3HH- 1 -11)-2-MeTuicy nbpanui-6,8- nuruapo-SH-nupuno[3,4-

d]mupumuann-7-kapbokcunara (18,1 r, 36,2 mmois, 93,0 % Bbxon, 94,1 % uucrora) B BUIE
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JKEJITOrO TBEPAOro BEIICCTBA, KOTOPOEC HUCIIOJIb30BaJIM HEMMOCPEACTBEHHO HA cne):[onLueﬁ cragun

6e3 nomonuuTenbHoi ounctkn. ICH MC m/z 500,1 [M+H]"

[0304] Cramus D: Tper-OyTua 4-(4-0eH3UI0KCUKapOOHIIMUIEpa3HH- | -1T)-2- MEeTHIICY Tb()OHMII-

6.8-nurunpo-SH-nupuno[3.4-d Inupumuans-7-kapbokcunat: K nepemermnsaeMomMy pacTBopy TpeT-

OyTun 4-(4-6eH3unokcuKapOOHUITIHIIEPa3uH -1 -1)-2-MeTuncynbhanui-6,8-nuruapo-SH-
npuno|3,4-dnupumunnn-7-kapbokcunara (14,4 r, 28,9 mmons, 1,00 3xB.) B JIXM (150 M) mpu 0
°C B atmocepe a3zoTa 100aBIIsUM METaXJIOpTHepoKcuOeH30iiHyto kucioty (17,4 r, 101 mmons, 3,50
9KB.) B BUze TBepaoro semectsa. [Tocie nepememusanns npu O °C B Teuenue 2 4 B arMmochepe
a30Ta, PEakLMOHHYIO cMech paz0asnsinu Booi (300 MiT) 1 peakiMOHHYIO cMech U pH noBoaunu
1o pH 8 HacbimeHHbpIM BogHBIM pacTBopoM NaHCOs u saxctparuposanu JIXM (3 x 200 mu).
O6’be}:[I/IHCHHbIe OpraHu4vCeCKUEC CJIOU NNPOMbIBAJIM HACBIIECHHBIM BOAHBIM PAaCTBOPOM XJIOpUAad
Hatpus (3 x 200 mu), cymmnu Hag Na,SO,, punpTpoBanu U KOHLIEHTPUPOBAJIH MPU MOHIKEHHOM
nasyeHnH gocyxa. OCTaTOK OYMINAH C TIOMOIIBIO KOJIOHOUHOH Xpomarorpaduu (Si02,
ITerponeitnsbiii 3¢up/Itunaunerar = ot 10:1 no 1:2) ¢ nonyuenuem tper-Oytun 4-(4-
OeH3UIOKCUKapOOHIITITHITEpa3HH- | -11)-2-MeTHICY b OHMIT-6, 8-nurunpo-SH-upuno[ 3,4-
d]mupumunnn-7-kap6okcunara (11,0 r, 19,7 mmons, 68,6 % Bbixon, 95,4 % vucrora) B BUIe

6enoro Tepnoro semectsa. JCHU MC m/z 532,1 [M+H]"™
IIpomesxyTouHoe coequHeHue 33

Br
Z N
™ l _Boc

N

Ttper-Oytun (1-6pomusoxuHONMMH-3-11)kapOamar

[0305] Cramust A: Cmech 1-OpomusoxunonuH-3-amuna (400 mr, 1,79 mmodb, 1,00 5kB.) U TpeT-
OyTokcukapOboHua Tper-OyTui kapbonara (3,91 r, 17,9 mmons, 4,12 M, 10,0 5kB.) nepemenuBaiu
npu 70 °C B Teduenue 16 4. OCcTaTOK OUUIIAN C TOMOLIBE) KOJIOHOYHOH xpomarorpaduu (Si0;,
IVSTHIIOBBIH d¢up/sTrnanerar = 5:1) ¢ monydenuem tper-Oytun N-(1-6pom-3-
uzoxuHosmn)kapdbamata (400 mr, 1,24 Mmmouib, 69,2 % BBIXO/) B BUIE JKEJITOrO TBEPAOTO BEIIECTBA.

9CHU MC m/z 322,1, 324,1 [M+H]"

IIpomexyTouHoe coequHenue 34
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3-MeTokcu-6-mMeTrnHadTaneH- 1 -un tpudropmerancynboHaT

[0306] Cramus A: 3-merokcunadTanes-1-on: K pacrBopy Hadranen-1,3-nuona (40,0 r, 250 MMoIIb,

1,00 skB.) B MeOH (800 mi) nobasnsuin HCI (4 M, 750 mi, 12,0 3xB., 4 M B MeOH) ipu 0 °C.

Cwmeco Harpesanu 10 18 °C u nepemewiusanu B TeueHue 30 4. CMech KOHUEHTPUPOBAIH NPU
MOHI)KEHHOM faByieHnH. OCTaToOK OYHINAN ¢ TOMOLIBIO KOJIOHOYHOH XpoMaTorpaduu Ha
cunukaresne (nerponeinsiii agup/stunanerar or 100/1 no 1/1). XKenaemble ¢ppakuuu codupanu u
KOHLIEHTPUPOBAJIH MTPH NMOHIKEHHOM JaBJICHHUH C MOJy4eHHeM 3-MeTokcuHadranes-1-oma (17,7 r,
96,5 mmoub, 38,6 % BbIxox, 95 % uucTOTa) B BUIE KPACHOTO Maca. 'H stMP (400MTI ',
Xnopogopm-d) 6 =8,17 (o, /=8,4 'y, 1H), 7,74 (n, /= 8,0 I', 1H), 7,50 (mnm, J = 1,2, 6,8, 8,0
I'u, 1H), 7,38 (nan, J=1,2, 6,8, 8,0 I'u, 1H), 6,81 (x, J/=2,0 'y, 1H), 6,76 (yu. c., 1H), 6,62 (x,
J=2,4Tn, 1H), 3,91 (¢, 3H).

[0307] Cranus B: Tper-Oytun-[(3-meTokcu-1-HadTun)okcu]-numerun-cuiaan: K pacrBopy 3-

MetokcuHadTaneH-1-oma (20,0 r, 115 mmons, 1,00 3kB.) u umuaasona (23,5 r, 344 mmouns, 3,00
9kB.) B TT'® (400 mn) noGasmsuiu TBSCI (26,0 r, 172 mmoib, 21,1 mi, 1,50 3kB.) mo karmisim ripu 0
°C. Cmecp Harpesamu 10 25 °C u nepemernBain B Teuerne 16 4. Cmech pa3dasisuiu
netponeinbiii 3¢up (600 M) u strnanerar (200 i), u 3aTemM npombiBaiu Boxoit (1 x 200 mi) u
HACBILEHHBIM BOIHBIM pacTBOpoM xJyiopuna Hatpus (1 x 200 mut). OTneneHHbIH OpraHn4ecKui
CJIOH CyIIMH HaJ cynb(aToM HaTpus, GUIBTPOBAIH U KOHLIEHTPUPOBAIU IPU MTOHMKEHHOM
nasneHnd. OCTaTOK OYUIIAJIM C ITOMOLIBIO KOJIOHOUHON XpoMaTorpaduu Ha CUJIMKarese
(merponeitnblii apup/sTrnanerar ot 100/1 mo 10/1). tper-6yrun-[(3-merokcu- 1-HadTrn)okcH]-
numeruia-cuiad (28,0 v, 97,1 mmons, 84,6 % BbIXOA) MOJTyHasid B BUAE OSCIIBETHOrO Macia. 'H
AMP (400MTI'n, Xnopodopm-d) 6 =8,01 (n, J=8,4 'y, 1H), 7,61 (n, /=8,0 'y, 1H), 7,35 (uT, J =
1,2,7,6 Tu, 1H), 7,24 (ar, J= 1,2, 7,6 Ty, 1H), 6,71 (o, /J=2,0 'y, 1H), 6,48 (1, /=2,4Tu, 1H),
3,82 (¢, 3H), 1,02 (c, 9H), 0,23 (c, 6H).

[0308] Cramus C: Tper-Oytun-[[3-mMeTokcu-6-(4.4.5.5-rerpamerun-1,3.2-nruokcadboponan-2-mi)-1-

"adTwi]okcu]-guMerni-cuiiad u Tper-oyrui((3-merokcu-7-(4.4.5.5-rerpamernn-1.3.2-
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anokcadboposaH-2-un)Hadranen-1-un)okcu)numeruicuian: Cmech Tper-OyTun-[(3-meTokcu-1-

HadTI) OKcH|-nuMmeT-cuana (26,0 r, 90,1 mmons, 1,00 5kB.), 4,4,5,5-rerpamernin-2-(4,4,5,5-
teTpameT-1,3,2-nuokcadboponan-2-un)-1,3,2-quokcadboponana (45,8 r, 180 mmounb, 2,00 3kB.),
(1Z,5Z)-uuknookTa-1,5-nusHa; 2,4-numerni-ourmkiio[ 1.1.0]6yrana (2,39 r, 3,61 mmons, 0,04
9KB.) " 4-TpeT-0yTii-2-(4-tper-OyTin-2-upumwn)nupununa (1,45 r, 5,41 mmons, 0,06 5kB.) B
rekcaHe (500 mu) nepemernusanu npu 100 °C B atmocdepe azora B Tedenue 16 4. Cmech
paszbasiisin Bogo# (500 mut) u sTunanerarom (1000 mut). OTaeneHHbI OpraHUYeCKHi CIIoH
MPOMBIBAJIM HACBIIIIEHHBIM BOJHBIM pacTBOpoM xyopuaa Hatpus (1 x 500 mir), cymmnm Haz
cynbhaToM HaTpus, PUIBTPOBAIH U KOHLIEHTPUPOBAJIN P MTOHKEHHOM J1aBIeHnH. OCTaTok
OYHIIAJIH C TOMOIIBIO KOJIOHOYHOM XpoMaTorpadgpuu Ha CuiinKaresne (eTpoeiHbli
s¢up/s>Tunanerar ot 100/1 mo 10/1). XKenaempre ¢ppakunu codupany 1 KOHIEHTPHUPOBAIHU TIPH
MOHWKEHHOM JIaBJICHUH C TIOJIYYeHHEM CMeCH TpeT-OyTil-[[3-merokcu-6-(4,4,5,5-rerpameri-
1,3,2-nuokcaboponan-2-ui)- 1 -Hap THi |oKCcH |- TUMETHI-CHUaHa 1 TpeT-0yTui((3-MeTokcu-7-
(4,4,5,5-rerpameTni-1,3,2- nuokcaboponan-2-mn)HadraneH- 1-un)okcn)aumerrncunana (38,0 r,
85,3 mmoitb, 94,6 % BbIXOH, 93 % uncToTa) B BUAe cBeTio-kentoro macna. JCH MC m/z 415,5
[M+H]"

[0309] Cramust D: 8-[Tper-Oyrrn(ammeTn)crimiJokcu-6-meTokcu- HadraneH-2-ox: K pactsopy

cmecu (36,0 T, 86,9 mmonb, 1,00 5kB.) TpeT-OyTun-[[3-meTokcu-6-(4,4,5,5- rerpamerun-1,3,2-
nrokcaboponan-2-un)-1- Hadruia|oken]-numernn-cunana u Tper-Oytun((3-merokcu-7-(4,4,5,5-
teTpameTiii-1,3, 2-nuokcadboponan-2-un)HadraneH- 1 -mn)okcu)aumMeTuacHIana B arerone (400
M1) 1o0aBsiIN pacTBOp okcona (58,7 r, 95,6 mmois, 1,10 skB.) B HO (400 mut) pu 0 °C. Cmech
nepememnuBany npu 0 °C B Teuenue 1 4. Cmech pazdasisiiu 5% BOITHBIM PacTBOPOM THOCYJIb(aTa
Hatpus (50 mMi1) U skcTparupoBaju dtTunaneratom (2 x 300 mit). DKCTpakThl OOBETUHSIIN U
npombIiBaii Bozoit (1 x 200 mu1), HACKIIIEHHBIM BOJHBIM pacTBOPOM XJiopuaa Hatpus (1 x 200 mu),
CYIIMJIH HaJ CyJb(aTOM Maraus, GUIbTPOBAIH U (PUIBTPAT KOHLIEHTPHPOBAIH MTPU MOHIKEHHOM
nasyieHnd. OCTaTOK OYMIIANN C MTOMOLIBI) KOJIOHOYHOH XpoMaTtorpaduu Ha CUIHKarese
(nerponeitnbiit 3¢pup/sTunanerar ot 200/1 go 20/1). XKenaembie ppakiuu coOupanu u
KOHIIEHTPUPOBAJIU MPU TIOHUKEHHOM JIaBJICHUH C MOJTyuYeHHueM 8-[TpeT-
Oy THII( TUMETHIT )CUITHIT | OKCH-6-MeTOKCH- HadraneH-2-oma (9,00 r, 28,4 mmouns, 32,7 % BeIXOA, 96
% 4uCTOTA) B BUIE OSCLIBETHOIO Macia U S-[TpeT-Oy THII(IUMETHIT ) CHITII |OKCH-7-METOKCH-
HadTaneH-2-oma (9,00 r, 29,0 mmous, 33,4 % Bbixox, 98 % uucTora) B BUIEe 0€JI0r0 TBEPAOTO
semecta. JCH MC m/z 305,2 [M+H]"
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[0310] Cranus E: [S-[Tper-OyTua(IuMeTHI)CHInIOKCH-7-MEeTOKCH-2-HaThII |

tpudTopmerancyabdonat: K pactBopy S-[Tper-OyThin(AuMeTHT)CHITHIT| OKCH-7- METOKCH-
HadTanen-2-oma (11,0 r, 36,1 mmons, 1,00 3kB.) u DIEA (14,0 r, 108 mmosb, 18,9 M, 3,00 5kB.) B
JAXM (150 m) nobasisinu o karsim TH,0 (12,2 r, 43,4 mmons, 7,15 mi, 1,20 3xB.) npu - 40 °C.

Cwmech nepemernmBany B TeueHne | 1. Cmech pazbasisuin quxiopMeTanoM (200 MiT) U MpOMBIBATH
Bozo# (1 % 200 M) M HACHIIIEHHBIM BOIHBIM pacTBOpoM xyopuaa Hatpus (1 % 200 mu).
OtneneHHblil OpraHUYecKUi CI0H CYIININ Haf CyJIb(paToM HaTpHsl, GUIBTPOBAIN U
KOHLIEHTPUPOBAJIH MTPH NOHIKEHHOM AaByieHHH. OCTaTOK OYHINAIN ¢ TOMOLIBIO KOJIOHOYHOM
xpomarorpadun Ha cunukarene (nerponeinsiii s¢pup/stunanerar or 100/1 go 10/1). XKenaembie
¢dpakuuu codupanay U KOHIEHTPUPOBAJIU MPH MOHM)KEHHOM JIaBJIEHUH C TToJTy4eHneM [5-[Tper-

Oy THII( TUMETIIT )CHIIHIT | OKCH-7-MeTOKCH-2-Had i | Tpudropmerancynbponata (13,0 r, 29,8
Mmoib, 82,4 % Beixon, 100 % uncrora) B Buae o6enoro Teepaoro semectsa. ICH MC m/z 436,9

[M+H]

[0311] Cramgus F: per-Oytun-[(3-meTokcu-6-merui-1-nadrun)okcu]-numermn-cunan: K pactsopy

[S-[Tper-OyTHi( qrMeTHIT ) CHITHIT |OKCH-7-MeTOKCH-2- Had T |[TpudTopmeraHcyibdponata (12,5 r,
28,6 mmouib, 1,00 3kB.) u K;CO;5 (11,9 1, 85,9 mmonb, 3,00 5kB.) B nuokcane (160 mi) nobasiisuiu
Pd(PPh;3)s (3,31 1, 2,86 MmMmonb, 0,10 5kB.) u Tpumetmnoopokcut (14,4 r, 57,3 mmonb, 16,0 mi, 2,00
9KB.) B aTMocdepe a3ota. Peakunonnyr cMech HarpeBaiu A0 100 °C B reuenue 16 4. Cmech
pazbasiisin sTrnanerarom (200 mir) 1 3aTem nmpombiBaiu Bonoi (1 X 200 mit) 1 HACBILIEHHBIM
BOJHBIM pacTBOpoM xJiopuaa Hatpus (1 x 200 mut). OTneneHHbIN OpraHMYecKuii CJION CYIIUIIN HaJ
cynbdaToM HaTpusi, PUIBTPOBAIH U KOHLEHTPUPOBAJIU TIPH MOHIKEHHOM JaBjieHnd. OCTaToK
OYHIIAJIH C TOMOIIBIO KOJIOHOUHOM XpoMaTorpadguu Ha crinkaresne (MeTposeiHbIi
s¢up/s>Tunaunerar ot 100/1 go 5/1). XKenaemslie ppaxiym codrpany 1 KOHLEHTPUPOBAIHU MPH
MOHI)KEHHOM JIaBJIEHHUH C MONy4eHneM TpeT-O0yTui-[(3-meTokcu-6-meruin- 1 -Hadtrn)okcul-
numetui-cuiaana (8,00 r, 24,6 mmonb, 85,9 % Bbixon, 93 % uucroTa) B Buae OECIIBETHOIO Macia B

Buze kpacHoro Teepaoro Beumecrsa. JCU MC m/z 303,2 [M+H]+

[0312] Cramus G: 3-merokcu-6-metun-Hadranesn-1-ox: K pactsopy Tper-OyTi-[(3-MeTokcH-6-

Metuii- 1 -Had i) okcu|-qumernn-cunana (8,00 r, 26,5 mmons, 1,00 s5kB.) B TT'® (100 mu1)
nobasmsinu TBAF (10,4 1, 39,7 mmons, 1,50 3xB.) npu 0 °C. Cmecs nepemenmsainu ripu 0 °C B
teuenue 3 4. Cmech pazdasisuiu Bogoit (100 mi) u stunaneratom (200 mi). OTaeneHHbIH

OpPTraHMYECKHH CJIOHM MPOMBIBAIIN HACBIIIIEHHBIM BOAHBIM pacTBOpoM xjopuaa Hatpus (1 x 100 m),
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CYIIMJIN HaJ CysbhaToM HaTpusi, GUIBTPOBATIH U KOHLEHTPUPOBAIH IPH MOHWKEHHOM JaBJICHUU.
OcTtaTok OUHIIANU C TOMOLIBI0 KOJIOHOYHOH XpomaTorpadguu Ha cunukaresne (eTposieiHbiit
sdup/atunanerar ot 50/1 no 5/1). XKenaembie ppakunu codupanu U KOHIEHTPUPOBAIU PH
MOHWKEHHOM JTABJICHUH C TIOJIYYeHHEM 3 -METOKCH-O-MeTuin-HadTaneH-1-oma (4,70 r, 25,0 MmoJb,

94,4 % BBIXON) B BHAE KpacHOro TBepaoro semectsa. JCH MC m/z 188,4 [M+H]"

[0313] Cramus H: 3-merokcu-6-merui-1-nadun rpudropmerancynbdonar: K pacrsopy 3-

MeTOKCH-0-MeTuI-HadraneH-1-oma (4,70 r, 25,0 mmonsb, 1,00 5kB.) u DIEA (9,68 T, 74,9 Mmmoub,
13,1 mi, 3,00 5xB.) B IXM (3,00 M) nobasnsu T£,0 (8,45 1, 30,0 mmoib, 4,94 ma, 1,20 5kB.) mo
karusaM nipu - 40 °C. Cmech nepemernnBany B TeueHne 1 4. Cmech pa3daBisin JUXIOPMETAHOM
(200 mut) u mpombiBanu Booit (1 x 200 MJ1) U HACHIIIIEHHBIM BOJHBIM PACTBOPOM XJIOPHIA HATPHUS
(1 x 200 mi). OTneneHHbIi OpraHMYECKUi CIIOH CYLTHIN Hal CYJb(aTOM HaTpusi, GUIbTPOBAIH U
KOHLIEHTPUPOBAJIN NPU OHMUKEHHOM JaBjieHUU. OCTaTOK OYHINAIH C TIOMOIIBI KOJOHOYHON
xpomatorpaduu Ha cunukarene (nerposeinsiii 3¢pup/stunamerat ot 100/1 no 10/1). 3-meTokcu-6-
metui-1-Hadun TpudpTopmerancynsdonat (7,70 r, 24,0 mmons, 96,2 % Bbixon, 99,9 % uucrora)

nony4anu B Buze 6ecrsernoro macia. JCH MC m/z 320,7 [M+H]".

[0314] Cnenyromue npoMeKyTOUYHbIE COeMHEHNs TIOJTy4ad B COOTBETCTBUH CO CIIOCOOOM

nojyueHust [IpoMeskyToYHOro coenuHeHue 3, 3aMeHsisi COOTBETCTBYIO NI (eHos Ha 2-0poM-3-

¢dTopdeHnos.
IIpomeskyTOouHOE Crpykrypa Hasanue
coenuHeHue Ne
Br
IIpomexxyTounoe /©/ O\CF3 2-6pom-4-(METOKCUMETOKCH)- 1 -
coenuHeHue 35 o No (TpudropmMeTOKCH)OEH30I
Br
IIpomexyTouHOe /©/ CFs 2-6pomM-4-(METOKCUMETOKCH)-1-
coenuHeHue 36 ~o o (TpudropmerHT)OeH30I
Br
IIpomexyTouHoe A0 2-6pom-1-(mMeTokcumMeToKCH )-4-
coenuHeHue 37 O/CF?: (TpudropmeTokcH)oeH301
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ITpomesxkyTouHOE

coequHeHue 38

Br

2-6pom-4-Prop-3-

(MeTokcuMeTOoKCH)- 1 -meTnndeH30mn

IIpomexxyTounoe

coequHeHue 39

Br
\0/\0/©\0,CF3

1-6pom-3-(METOKCHMETOKCH)-5-

(TpudropmeTokcH)OeH301

IIpomeskyTOouHOE

coequuenue 40

Br
fj“
\o/\o

2-6pom-1-meTokcu-4-

(METOKCHMETOKCH )OeH30T

IIpomexxyTounoe

coequHeHue 41

Br

/O\/O\©/

2-6pom- 1-(MeTOKCHMETOKCH)-3 -

METIIOEH30I1

IIpomeskyTOouHOE

coequHeHue 42

Br
\O/\O/[ i

2-6pom-4-(METOKCUMETOKCH)- 1 -

METUIOEH301

IIpomeskyTOoUuHOE

coequHeHue 43

Br

1-6pom-4-(METOKCUMETOKCH )-2-

(TpudropmerokcH)oeH30I

IIpomexyTounoe coequnenue 44

o
N

(o]

2-6pom-3-drop-1-(MeTokCHMETOKCH)-4-MeTHIIOSH30T
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[0315] Cramus 1: 3-¢grop-4-merundenon (1,016 r, 8,055 mmounp) nomermamu B Cs; (3,9 mn, 64,44
MMoTb) 1 oxJaxkaamm 10 0°C. Bry (0,4150 mu, 8,055 MMOIIb) NOGABIISIN U CMECH TIEPEMEIIUBANIHA
IpY KOMHATHOM Temriepatype B Tedenue 2 4. 10% Na,S,0; no6aBnsiim 1 cMech 3KCTParupoBaIi
JXM. Opranuyeckue ciion 0ObeANHSIN, CYIIWIA U GUIBTPOBAIH C IOJyYeHHeM 2-0pom-3-¢rop-
4-metungenona (1,389 r, 6,775 mmonb, 84,10 % BBIX01), KOTOPBINA UCTIONB30BATH

HEMOCPEACTBEHHO Ha cne):[y}omef/i cTaguu.

[0316] Cramus 2: 2-6pom-3-¢pTop-1-(MeTOKCHMETOKCH )-4-MeTUIIOSH30JT TTOJTy4aJid B COOTBETCTBUU
co criocobom nonydeHus: [IpoMekyTOUHOro CoeAMHEHHs 8 ¢ UCIoNb30BaHueM 2-0poM-3-pTop-4-

MeTmiipeHoa BMeCTO 2-0poM-3-pTopdeHona.

IIpomesxyTouHoe coequnenue 45

2-0pom-1-u3onpomnokcu-4-(MEeTOKCUMETOKCH )OEH301

[0317] Cramus 1: 4-uzonponokcudenon (1,00 r, 6,57 mmosnb) u TOA (1,83 mi, 13,1 MMosb)
nomeranu B JAXM (25 mu). Auerunxiopun (7,56 mi, 7,56 MMouib) 10OaBIISIIH MO KATUIsIM U
PEAKIIMOHHYIO CMECh MEPEMEIINBAJIH ITPH KOMHATHON TeMrieparype B TeueHue 2 4. Jlobassn
BOIY U cMech dKcTparuposanu JIXM. Opranudeckuii cioi cymiy, GUIbTpOBAIN |
KOHILICHTPUPOBAIU C MOTyueHueM 4-u3onponokcudenmnanerara (1,24 r, 6,38 mmois, 97,2 %

BBIXOJ1), KOTOPBIH HCIIOJIB30BAJIA HETIOCPEACTBEHHO Ha CIEAYIOLIEH CTaaANH.

[0318] Cramus 2: 4-Uzonponokcudenun auerar (1,24 r, 6,585 mmounb) nomernanu 8 ACN (20 mu) u
nobassiin N-6pomcykuuaumua (1,173 r, 6,590 mmons). CMmech nepeMeniBany B TedeHue 18 4.
JloGaBisiiu BOJy ¥ CMeCh SKCTPAarupOBaid AUSITUIOBLIM 3pupom. OpraHuveckue CiIou
OOBENUHSIIH, CYLIMIIN, ¥ KOHLIEHTPUPOBAJIU C TOJTyUYEeHUEM 3-OpoM-4-U30TpornokcudeHnanerara
(1,584 r, 5,800 mmosib, 88,00 % BBIXOM), KOTOPBIH MCIOIB30BAIH HEMTOCPENCTBEHHO Ha

cieaywoolleil ctaauu.

[0319] Cramus 3: 3-Bpom-4-uzonpomnokcudenmnanerat (500 mr, 1,83 mmors) nomenanu B MeOH
(7 mm). Pacteop KOH (111 mr, 1,98 mmons) B Boze (2 Mir) 00BN K CMECH U ITEPEMEIINBAIN B

TedeHue | 4 mpu KOMHATHOU Temneparype. Peakimonnyro cmecs 1 pH nosoaunu no pH 3
146



nobasnenuem 11 HCl. Cmeck skctparuposaiu JIXM. DkcTpakThl 0OObEAMHSIH, CYLINIIH,
(UIBTPOBAIIN M KOHLEHTPUPOBAIHU C MOJTYYEHUEM HEOUHIIEHHOTO 3-0poM-4-130npornokcudeHoa,

KOTOPBIN HCIIOJIb30BAJIM HETTIOCPEACTBEHHO B CIIEAYIOINEH PeaKLNH.

[0320] Cranus 4: 2-bpom- 1 -u3onponokcu-4-(MEeTOKCUMETOKCH )OEH30J1 TIOJTy4Yalli B COOTBETCTBUU
co criocobom nonydeHus: [TpomMeskyTOYHOrO CoequHEeHUs 8 ¢ UCTIOIb30BaHUEM 3-OpoM-4-

usonponokcudeHona BMecto 2-6pom-3-dpropdenona.
IIpomexxyTouHOe coequHeHue 46

Br

~oNo cl

1-6pom-3-XJ10p-2-U30MPOITHII-5-(METOKCHUMETOKCH )OEH30T

[0321] Cramus 1: 1-Opom-3-xy0p-2-u3onponui-S-mMerokcudenson (952 mr, 3,61 MMoib) noMemmanu
B JIXM (3 mn) u oxnaxaanu 10 0°C. BBr3 (9030 mxi, 9,03 MMob) N0GABISANN U PEAKLIHOHHYIO
cmech nepementuany npu 0°C B Teuenue 2 4. J[06aBisii BOAy U CMech dKcTparuposaiu J[XM.
DKCTpPaKThl OOBEANHSIIN U KOHIIEHTPHPOBaH. [1oTyueHHbIH OCTATOK OYHINAIHN C TIOMOIIBIO
xpomarorpadun Ha cunukarene (0-20% EtOAc B rekcaHne) ¢ nonyueHneM 3-0pom-5-xyop-4-

nzonponuindenona (575 mr, 2,30 mmodb, 63,8 % BbIXOR)

[0322] Cramus 2: 1-O6pom-3-x510p-2-130nponuiI-S-(METOKCHMETOKCH )OSH30JI MOy Yalli B
COOTBETCTBHH CO CIIOCOOOM nony4eHus [IpoMeky TOUHOrO COeANHEHNUS 8 ¢ HCIOIb30BAHUEM 3-

Opom-5-xy10p-4-u30nponHIpeHOT BMECTO 2-
IIpomesxyTounoe coenuHenue 47

|
L

1-iion-3-(MeTokcumeTokcH ) HadTaIeH

[0323] K pactBopy 4-tionHadranen-2-omna (0,80 r, 3,0 mmons) B JIXM (20 mi) nobasistim N-oTHi-

N-nzonponmnmnponas-2-amuH (1,1 mi1, 5,9 mmons) u xnop(merokcu)metad (0,29 r, 3,6 MMOJIb) U
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PEaKIMOHHYIO CMECH MePEeMEeIUBaJIH TPH KOMHATHOMN TeMIiepaType B TeueHue 4 4, ¢ 1obaBieHnemM
JonoJaHUTeNnbHOro xjaop(merokcu)Merana (0,15 r) nocne 2 4. PeakIMOHHY0 CMeCh MPOMBIBAIIN
HACBhIIICHHBIM BOAHBIM PAaCTBOPOM XJIOpHUAA HATPUA U KOHUCHTPUPOBAJIU IIPU NOHUKEHHOM
naBlieHnH. BelecTBo ounIany ¢ oMoIbo XxpomMarorpaduu ¢ UCIONb30BaHUEM rpasineHTa ot O
1o 10% EtOAc/cmech H30MepoB rekcaHa B KauecTBe 3JIFOEHTA C MoylydeHueM 1-ion-3-

(meroxcumerokcu)Hadranena (0,80 r, 2,5 mmonb, 86 % BbIxon).
IIpomeskyTouHoe coenuHenne 48

3-6en3unokcu-1-6pom-HadTaneH

Br

I I OBn

Br

Oe Br,, AcOH Oe
—h-.
)
H 70 % 1M Br

942 % NH
2

[0324] Cramus A: 2.4-nubpomuadranen-1-amun: K pacrsopy Br, (246 1, 1,54 monb, 79,3 M) B

AcOH (750 mn) nobasnsinu pactBop HadraneH-1-amuna (101 r, 705 mmonb, 99,0 mi) B AcOH (500
MJT) TP KOMHATHOU TEMIIEpAType U PEaKLIMOHHYI0 cMech nepemernuBany nmpu 70 °C B Teuenue |
4. PeakMoHHy0 CMeCh OXJIaKAaIi 10 KOMHATHOH TeMIiepatypsl u ¢punbTpoBanu. Ocanok Ha
¢unsrpe npombisanin AcCOH (300 mur). TBepaoe BemmecTso 3ateM pecycnenauposaiu B 20 %
BogHoM NaOH (1,2 ;). Cmech nepemenmBainy B Teduenne 20 MuH u ¢puibTpoBain. Teeproe
BEII[ECTBO MPOMBIBAIH BOOH (1 J1) M CyIINIM NPU MOHMKEHHOM AaBJICHUH C MONydeHneM 2,4-
mrbpomuadTaneH-1-amuna (200 r, 664 mmonb, 94,2% BBIXON) B BUAE TBEPAOIO BELIECTBA CEPOTO
usera. JCU+XUAIMC m/z 301,9 [M+H]",
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Br Br

Oe NaNO,, MHonHOHoBAs KHenoTa O O
- -
Br AcOH,58°C, 14 S
NH,

[0325] Cranus B: 4-6pom-1-nua3onuii-HadTanen-2-onat: K pactBopy 2,4-nubpomuadranen-1-

amuHa (60,0 T, 199 mmonp) B AcOH (900 mir) u mpormoHoBoit kuciote (150 mir) nobasisiin
NaNO; (16,5 r, 239 mmods, 13,0 M) nopuusimu ipu 5-8 °C B Teuenne 30 MUH U PEaKLIMOHHYIO
cMmech nepemernBany npu 5-8 °C B Teuenune 30 MuH. PeakimoHHy!0 cMeCh BBUIMBAIN B CMEChH JIEA-
Boza (4000 mi), cycrieH3uro (GHIBTPOBAIIH U TBEPOE BEIECTBO MPOMBIBAIM BOJOH (2 X 50 mu) ¢
nojiyaeHueM 4-6pom- 1-nuazonuii-nagranes-2-onara (150 r, BIasKHbIN HEOUUIEHHBIH) KOTOPBIH
OBLT UCTIOJB30BAH Ha CIEAYIOLIEM dTare HEMEAJIEHHO. 'H amPp (400 MI'y, CDCl3) 6 8,12 - 8,10 (m,
J=8,4 'y, 1H), 7,62 - 7,58 (1, J=7,6 T'y, 1H), 7,41 - 7,37 (1, J/=7,6 T'y, 1H), 7,31 - 7,29 (1, J=8,0
I'u, 1H), 7,20 (¢, 1H).

Br
NaBH,, EtOH

—_—
. e ()
©OH

OBe cTaguu 17.3 %

[0326] Cramus C: 4-6pomHadTanen-2-oa: K pacrBopy 4-6pom-1-nuazonuii-nadranen-2-omnara (100

r, 402 mmoub) B EtOH (2,00 1) nobasmsumu nmoprusimu NaBHy (30,4 1, 803 mmons) npu 13-15 °C B

TedeHue 1 4 1 peakMOHHYI0 cMech nepemenusany npu 15-18 °C B Teuenue 3 4. PeakinoHHY10
cMech (PUIIbTPOBAJIH U KOHLEHTpHpoBaiu gocyxa. Ocratok pactBopsii B JIXM (1000 M) u
npombIiBaii Bozoit (500 mut x 2). Opranndeckue ciaou cymuny Hag Na,SO4 ¥ KOHIIEHTPUPOBAIN
nocyxa. OCTaToOK OYHUINANH C TIOMOIIBIO XpOMaTOrpadpuy 3IIOUPYs CMECHEO METPOJICHHbIH
a¢up/EtOAc (60/1 10/1) u nosy4eHblii IPOAYKT AOMOJHUTENBHO OYHUIIAIN 00paleHHO-(a30BoH
BD2XX ¢ nonyuennem 4-6pomuadranen-2-omna (40,0 r, 139 mmons, 17,3 % Beixon, 77,4%
YUCTOTA) B BUIE CEPOTO TBEPIOTO BELIECTRA. 'H aMmP (400 MI'y, CDCl3) & 8,07 — 8,05 (m, J=8,0
Ty, 1H), 7,60 — 7,58 (1, J=7,6 T, 1H), 7,41 - 7,36 (v, 3H), 7,07 (¢, 1H).
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[0327] Cramus D: 3-6ensunokcu-1-6pom-nadranes: Cmech 4-6pomuadranen-2-omna (30,0 r, 134

mmonb), BnBr (25,3 r, 148 mmons, 17,6 M) u K>COj3 (55,7 1, 403 mmons) B MeCN (500 mir)

Harpesanu npu 80 °C B Teuenue 1 4. PeakunoHHy0 cMech GUIBTPOBAIN U KOHLIEHTPHUPOBAJIH
nocyxa. OCTaTOK OYHINAH C TIOMOIIBIO KOJIOHOYHOHM XpoMaTorpaduu Ha CHUITHKArelie 3JI0UpYs
cmeceio [19/9A (ot 100/1 no 60/1) ¢ monyuenuem 3-6eH3mnokcu-1-6pom-Hadranena (40,0 r, 128
MMOJTb, 95 % BBIXON). 'H sMP (400 MI'y, CDCl5) 6 8,19 — 8,17 (1, J=8,0 I'y, 1H), 7,75 — 7,32 (7,
J=8.8 T, 1H), 7,64 - 7,63 (n, /=2,4 ', 1H), 7,52 — 7,37 (m, TH), 7,23 — 7,21 (n, J=2,0 ', 1H), 5,2
(c, 2H).

IIpomeskyTouHoe coequnenue 49

6en3un 4-(7-(3-(6ensunokcu)Hadranes- 1 -un)-2-(metuncynspuann)-5,6,7,8-

terparuaponupuno|3,4-d | mupumunaun-4-un)nunepasut- 1 -kapookcuaar

&
c@{

L™ — O
~N o Boc” 2\(

Boc

bz
A5

O

[0328] Cramust A: Tper-OyTun 4-ruapokcu-2-mMetuicynbdanun-6,8-nuruapo-SH-nupuno|3.4-

d]oupumunns-7- kapbokcunat: K pactBopy 1-Tper-OyTin 4-31un 3-oxkconunepuans-1,4-

nukapookcunata (50,0 r, 184 mmoinb) B8 MeOH (1,00 i) B atmocepe a3ora nobasnsiin NaOMe
(49,8 r, 921 mmoib) U 2-MeTrn3oTHoMoueBuny (62,4 1, 331 mmonb, HySO4). Peakunonnyro cMech
nepemernBaiy pu 25 °C B reuenue 16 4. HCI (2 M) nobaBisiin B peakIMOHHYI0 cMech 10 pH~5
U 3aT€M CMeCh KOHIIEHTPUPOBAIH TPH MOHMKEHHOM naBjieHuu. OcTaTok cycnenauposaiu B 300
w1 atunnanerara u 300 mn Boasl. CycnieHsuro GunpTpoBanu. OpraHn4eckuil cioi mMpoMbIBaIU

Bozo# (1 % 300 Mi1), HACBIIIIEHHBIM BOAHBIM PacTBOPOM xJjopuaa Hatpust (1x 200 mut), Cymman Hax
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Na,SOy4, punpTpoBa M U KOHIEHTPUPOBAIHU C MOJyUYeHUEM TPeT-0yTHiI 4-rHAPOKCH-2-
MeTwWiICyIb(panui-6,8-quruapo-5SH-mupuno| 3,4-d|mupumunun-7- kapbokcunara (51,0 r, 138
MMoJib, 75,4 % Bbixon, 81,0 % 4KcTOTa), KOTOPBII MCIOIB30BAMA HEMOCPEACTBEHHO HA

cnenyroueit craauu 6e3 nonoaHutenbHol ounctk. JCHU+XMAJL MC m/z 298,2 [M+H]+.

OH oTf
O O — ()
Boc” NAS/ Boc” N)\S/

[0329] Cranus B: Tper-OyTun 2-metuncynbdanmn-4-(TpudTopMeTUacyabh OHUIOKCH )-6,8-

aurunpo-SH-nupuno[3.4-d Jnupumunus-7-kapbokcunat: K pactBopy Tper-OyTun 4-ruapoxcu-2-

MeTwicyibdanui-6,8-muruapo-5SH-mupuno| 3,4-d |mupumunus-7-kapookcuiara (51,0 T, 171
mmodtb) B JIXM (500 mi) nociienosarensro nodasisin DIEA (44,3 1, 343 mmons, 59,9 mi) u Tf,0
(72,6 T, 257 mmonb, 42,4 ma) ipu 0 °C B atMocdepe azota. PeakinOHHYIO CMeCh HarpeBaiu a0 25
°C u nepeMeinBaigu B TedeHHe 16 4. PeakimoHHyI0 CMeCh KOHIIEHTPHPOBAIN U OCAI0K OYHIATIH
C MTOMOIIBIO KOJIOHOYHOH XxpomMaTorpaduu smoupysi cmecbio EtOAc/nerponeiinsiii a¢up 0 = 10%
C mosty4eHueM Tper-0yTui 2-mMetuicynbhanmi-4-(Tpud TopMeTUICyabGOoHMIOKCH)-6,8-Turuapo-
5H-mupuno[3,4-dnupumuans-7-kapookcniara (46,0 r, 107 mmons, 62,4 % Bexon). JCU+XHA]]
MC m/z 430,2 [M+H]".

Cbz

!
oTf Qj
e

OLA L —
Boc” N/)\S/

[0330] Cramus C: Tper-OyTun 4-(4-0eH3UI0KCHKApPOOHWIMHUIIEPA3HH- | -1T)-2-MeTUICY Ib(hAHUIT -

Boc”

6.8-nurunpo-SH-nupunol3.4-d lnupumuans-7-kapookcunar: K pactsopy Tper-OyTi 2-

MeTuiIcyb(panui-4-(TpudropmMeTiincynbHOHUIOKCH )-6,8-quruapo-5 H-nupuno| 3,4-d jJnupumuaus-
7-xapbokcmnata (46,0 r, 107 mmons) B IM®PA (500 min) nobasisutu DIEA (27,7 1, 214 mMMos,
37,4 mn) u Gensw nunepasuH-1-kapookcunar (25,9 r, 117 mmomns, 22,7 mi). PeakiionHyto cmech
Harpesaiu 10 100 °C B TeueHne ogHoro 4 B arMocgepe Ny PeakIoHHYy0 cMech BbUIBAIH B
stunanerat (300 mu). Cmeck mpomsianu H,O (300 mut x 3). Opranudeckuii o MpOMBIBaJIH
HACBILEHHBIM BOIHBIM PacTBOPOM XJsiopuza Hatpus (200 mi), cymmny Hag 0e3BonHbIM NapSO4,
KOHLIEHTPUPOBAJIH MIPU MOHIKEHHOM AaBjieHUU. OCTaTOK OYUIIAIHN € TIOMOMIBIO KOJIOHOUHOH
xpomarorpaduu ¢ ucnonsosannem 0>20% EtOAc/Ilerponeiinblii 3(up B Ka4eCTBE JJIFOEHTA C
NOoJy4eHHeM TpeT-0yTi 4-(4-0eH3unokcukapOoHUInunepasun-1-ui)-2-Mmeruncynbdanun -6,8-
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ouruapo-5SH-mupuno| 3,4-dmupumuaun-7-kapookcunara (51,0 r, 96,9 mmons, 90,5 % Beixon, 92,0
% uncrora) ICU+XUA I MC m/z 500,3 [M+H]".

(’L':bz Ebz
(J (J
Boc’(\:fl\:'/ts/ H | \/)N\K

[0331] Cramus D: Bensun 4-(2-meruncynabbannn-5,6,7.8-terparuaponupuno|3.4-d jnupumuanH-4-

win)nunepasuH-1 —kapookcunar: K pacrBopy Tper-OyTni 4-(4-0eH3nnokcukapOoHmImunepasuH-1-

wn)-2-Metuncynbganmn-6,8-nurunpo-SH-nupuno| 3,4-dnupumunns-7-kapdokcunara (25,0 r, 50
MMoJtb) B JIXM (50 mut) nobasssmi TOK (85,6 r, 750 mmons, 55,6 mir). Cmech nepeMenTnBaiim
npu 25 °C B TedeHue 1 4. PeakinOHHYIO CMeCh KOHLIEHTPUPOBAIN IIPU MOHWKEHHOM JIaBJICHUU U
ocraTtok oactBopsau B 300 mu stunanerara u 300 mu Boas! u Na,CO3 nobasmsanu o pH~8.
Opranudeckuii cioii npomeiBanu Bogow (1 X 300 MiT), HACBIIIIEHHBIM BOAHBIM PACTBOPOM XJIOPHAA
Hatpus (1 x 200 mu) u cymmnu Hag Na, SOy, GuiasTpoBamy U KOHIEHTPUPOBAH MPH MOHMKEHHOM
JaBJICHUH C MOJIy4eHneM Oen3mn 4-(2-metuncynbanmi-5,6,7,8-rerparunponupuno| 3,4-
d|mupumunue-4-mn)nunepasuH-1 —kapOokcunara. [TpoaykT HCHOIb30BAIH HETTOCPENCTBEHHO Ha

+

cnenyroueit craanu 6e3 nanpHenmeit ounctkn. JCU+XUAJL MC m/z 400,2 [M+H]
Cbz
Chz [,ll
) .
N x

[0332] Cranus E: Oensun 4-[7-(3-6en3unokcu-1-nadrun)-2-metuncynbhanmi-6.8-nuruapo-SH-

nupuno(3.4-d] nupumunne-4-win]nunepasus-1-kapookcunat: Cmech 3-0eH3uokcu-1-opom-

Hadranena (16,3 r, 52,1 mmonb) , 6en3un 4-(2-meruncynbdanui-S,6,7,8-rerparugponupuno| 3,4-
d]mupumunue-4-mn)nunepasus-1 -kapookcunara (16,0 r, 40,1 mmoins), Cs,COs (32,6 T, 100
mmoib), Pdy(dba)s (5,50 T, 6,01 mmons) u RuPhos (3,74 1, 8,01 mmoinb) B nuokcane (300

mu1) nerasupoBasi N» 3 pasa u cmech nepementnsany npu 85 °C B reyenue 5 4 B atmocdepe N, B
peaKkLUOHHYIO cMech 100aBisuty Boabl (200 mu) mpu 0 °C, u skcrparuposanu EtOAc (3 x 200 mn).
OObennHeHHbIE OPraHMYEeCKHE CIIOM IPOMBIBAIIN HACBILIIEHHBIM BOJTHBIM PACTBOPOM XJIOpHUIA

Hatpus (3 x 150 mu), cymnnm Hax Na, SOy, GuIbTpoBa Iy U KOHLEHTPUPOBAIN IPU MTOHKEHHOM
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nasneHnd. OCTaTOK OYMIIAIH C IIOMOIIBIO KOJIOHOYHOH XpoMaTorpaduu SIIOUPYst CMEChIO
10>20% MeOH/IXM ¢ nony4yenuem Oensun 4-[7-(3-6ensunokcu-1-nadrumn)-2-
MeTwicyibdanui-6,8-muruapo-SH-mupuno| 3,4-d] nupumuanH-4-w |nunepasus- 1 -kapOokcunara

(16,0 T, 22,8 Mmonb, 56,9 % Bbixon, 90,0 % uncrora JCU+XHUALMC m/z 632,5 [M+H]".

Cbz Cbz

) )
a **

[0333] Cranus F: 6ensun 4-[7-(3-Oen3unokcu-1-HabTun)-2-metuncynbhuann-6.8-auruapo-5H-

rnpuyio| 3.4-dnupumunnn-4-unnunepasus-1-kapOokcunar: K pacrsopy 6ensun 4-[7-(3-

Oensunokcu- 1 -nadTmn)-2-meruncynbdanun-6,8-nuruapo-SH-nmupuno| 3,4-d Jmupumunun-4-
wi|nunepasuH-1-kapookcunata (8,00 r, 12,7 mmons) B IXM (200 M) nodasismn m-CPBA (2,73
r, 12,7 mmonb, 80,0 % uuctora) npu 0 °C B atMocdepe a3oTa. PeakinoHHy0 CMeCh
nepemernrBaiy B Tederne 4 npu 0 °C. B peakunonnyro cmech n1o6asisuim Na,S,05 (10 mut) mpu 0
°C, u 3arem nobasusiiu Bony (100 mi) u skcrparuposanu XM (200 mur). O0bennHeHHbIE
OpraHHYecKHe CJIOM MPOMBIBAJIN HACBIIIEHHBIM BOAHBIM PACTBOPOM XJjiopuaa Hatpus (200 mu),
cymm Hax Na; SOy, GUIbTpoBai U KOHLEHTPUPOBAJIH NPU TOHIKEHHOM AaBiieHnH. OCTaTok
OYMIIIAJIK ¢ IOMOIIBIO KOJIOHOYHOM Xpomarorpaduu saoupyst cmecbio 02 10% MeoH/JIXM ¢
nony4yeHreM OeH3un 4-[ 7-(3-6ensunokcu- 1 -madrun)-2-MeTHUnCynbGuHuI-6,8-nuruapo-5H-
nupunao|3,4-d]nupumunun-4-wn Jnunepasus- 1 -kapookcunara (3,50 r, 4,92 mmoub, 38,8 % BbIxOf,

91,0 % umcrora) ICU+XHAL MC m/z 648,5 [M+H]".
IIpomesxyTouHoe coenuuenue SO

Tper-OyTin 4-(4-0eH3unokcukapOOHUIIHITEpa3HH- 1 -11T1)-2-MeTUIICY Tb(OHMIT-6, 8- U U pO-

SH-mupunol 3,4-d | mupumunua-7-kapOoKkcuaar
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[0334] Cramust A: TpeT-OyTun 4-(4-0eH3UNOKCUKapOOHIIMUIePa3UH- | -1iT)-2-MEeTHIICYIbQOHMUII-

6.8-nurunpo- SH-nupuno|3.4-dnupumunun-7-kapookcunar: K nepemeniiBaeMoMy pacTBopy

TpeT-OyTun 4-(4-6eH3unokcukapOoHUImunepasut - 1-wmn)-2-meruscynbdanni-6,8-guruapo-SH-
nupuno|3,4-d]nupummunun-7-kapookcunara (14,4 r, 28,9 mmosns) B JIXM (150 mut) nobasisiiu
tBepabiii m-CPBA (17,4 1, 101 mmone) mpu O °C B atmocdepe azora. [Tocne nepememinBanust npu
0 °C B TeueHue 2 4, peak[IOHHYIO cMech pa3baBisuu Bopoi (300 M) v moAmenaynBain
HacbIleHHbIM BoHBIM pactBopoM NaHCOs no pH ~ 8, a 3arem skcrparuposanu JIXM (3 x 200
wi1). OObeIMHEHHbIE OPTAaHUYECKHE CIIOH MTPOMBIBAIN HACBIIIEHHBIM BOAHBIM PACTBOPOM XJIOPHUIA
Hatpus (3 x 200 mu), cymnnn Hag Nap, SOy, GuibTpoBa I U KOHLIEHTPUPOBAIH IIPU TOHMKEHHOM
nasieHnu. OCTaTOK OYUIIAIHN C TOMOLIBIO KOJIOHOUHOH Xpomarorpaduu (S10,, Ilerponeiinbiii
s¢up/Itunauerar ot 10/1 no 1/2) ¢ nonyuenuem tper-Oytuia 4-(4-
OeH3UIOKCUKapOOHIIIIHIIEpa3uH- 1 -1i)-2-meTuincy nbhoHnn-6,8-gurunpo- SH-nupuno|3,4-
d]mupumunun-7-kap6okcunara (11,0 r, 19,7 mmois, 68,6 % Bbxon, 95,4 % ducrtora).

SCU+XUATIMC m/z 532,1 [M+H]".
IIpomeskyTounoe coequnenne 51
4-6pom-5-meTui- 1 -TeTparunponupan-2-mui-uHIa3051

N

=

/
THP—N Br

= =
—_—
HNbiBr THP— Nbﬁr

[0335] Cramus A: 4-Opom-5-merwii- 1 -TeTparunponupan-2-ui-uanaszon: K cmecu 4-6pom-5-meTui-

1H-unpnazona (3 r, 14,2 mmons) u 3,4-nuruapo-2H-nupana (2,39 r, 28,4 mmons, 2,60 mi) B XM
(30 M) noGasnsamu TsOH*H,0 (270 mr, 1,42 mMonb) u cMech nepeMernnany npu 15 °C B

tedeHue 2 4. [Tocne 3aBepuieHNs peakiuy, peakLOHHYI CMECh KOHLIEHTPUPOBAJIH MPU
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MOHM)KEHHOM JIaBJIEHUH U OCTATOK OYHINAJIH C IIOMOIIBIO KOJIOHOUHOH XpomaTtorpaduu HCIOIb3Ys
5->20% EtOAc/merponeiinblii 3¢pup B KauecTBe 3JI0EHTA C MoyYeHneM 4-6pom-5-meTui-1-
TeTparuaponupaH-2-mi-uaaaszona (4 r, 13,6 mmons, 95,3% BbIxox) B Buae 06€10r0 TBEPAOrO
Bewecrsa. 'H SIMP (400 MI', xnopodopm-d) 6 8,01 (c, 1H), 7,47 (n, J/=8,4 I'y, 1H), 7,25 (7,
J=8,4 ', 1H), 5,70 (mn, J=2,8, 9,2 I'ry, 1H), 4,05 - 3,96 (M, 1H), 3,79 - 3,70 (M, 1H), 2,66 - 2,44 (M,
4H), 2,25 - 2,04 (M, 2H), 1,84 - 1,56 (m, 3H).

IIpomeskyTouHOE coequHeHne 52
4-6pom-5-merokcu- 1 -(rerparuapo-2H-nupan-2-mn)- 1 H-unnazon

N=
THP-N Br

O/

[0336] 4-Opom-5-meTokcu-1-(Terparnapo-2H-nupan-2-un)-1H-unnason nonyyanu B COOTBETCTBUH
co criocodom st [IpomeskyTouHoro coenuHeHus 51, 3amensis 4-6pom-5-merokcu- 1 H-uHnaszon Ha
4-6pom-5-meruni-1H-uunason va Cragun A. "H SIMP (400 MI'w, xopodopm-d) & 8,00 (¢, 1H),
7,53 (#, J=9,2 'y, 1H), 7,16 (n, J/=9,2 'y, 1H), 5,70 (nn, J=2,8, 9,2 I'y, 1H), 4,04 - 3,98 (m, 1H),
3,96 (c, 3H), 2,55 - 2,49 (m, 1H), 2,23 - 2,05 (m, 2H), 1,83 - 1,69 (M, 3H).

IIpomesxyTouHOE coenuHeHue 53

3-(Oensunokcu)-1-0pom-2-mMeTunHadraneH

Br

hes
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Qj\)@ NaH, TP, CH,l m I{OHL!. HoS0y HCIIMaCH (2 M)
HO
63.2% 435%
Pd{dba)s. t-BuBrettphos 8r
10, mupagan XM KBr, 2-GyTaricH, 131 200 BCl,, TBAI
- >
FBugal, TONyon, 100 °C OO 78°C-0°C
95.5% 64.1% ™0 91.3%
:“ BnBr, KgCO:,
BnO

31.0%

[0337] Cramust A: 5Tun_2-meTni-3-0kco-4-heHnn-0yranoar. B BeicymeHHy0 250 M1 TpeX-ropiyro

KOOy nobaBisiiu 3T 3-okco-4-pennn-oyranoar (4,00 r, 19,4 mmose. ), TT'® (50,0 mi), ruapun
Hatpus (931 wmr, 23,3 MMOJIb) U peaKLIMOHHYIO CMech nepeMernBaiy B redenue 0,5 1 npu 0°C.
PactBop mermnitonuaa (3,03 , 21,3) 3atem nobasisuin no karwsM. [lociae okoHuaHust 100aBIeHMS,
peakunoHHy0 cMech Harpesanu 10 20 °C u nepememBanu B Tedenue asyx 4 npu 20°C. B
peakoHHy0 cMech nobdasisuin Boabl (10,0 mr) mpu 20 °C a 3atem pa3OaBIsuIM 3TUIIALIETATOM
(20,0 mu1) u ciiou pasnensid. BogHbli clioit 3aTeM 3KkcTparupoBaiiu dtusanerarom (20,0 mi x 3).
OObennHeHHbIe OpraHIMYeCKHe CIION IPOMBIBAJIN HACBIIIIEHHBIM BOJHBIM PACTBOPOM XJIOPHAA
Hatpus (30,0 mi1), cymmnu Haj 0€3BOHBIM CyNIb(haToM HaTpus, PUIBTPOBAIN U KOHLIEHTPUPOBAIU
IPY TIOHMKEHHOM JaBJICHUH C MOJy4eHueM octarka. OCTaTOK OYHUINAIN C TOMOIIBIO KOJIOHOYHOMH
xpomartorpaduu (Si02, I[Terponeiinbiii 3¢up : srrnanerar ot 20:1 go 10:1) ¢ mony4yeHuem 3tuna 2-
MeTnI-3-0kco-4-penmn-Oyranoara (3,60 r, 16,3 mmonb, 84,3% BbIX0n) B BUAe OECLIBETHOTO Macia.
'H SIMP (400 MI'ty, CDCl3) = 7,38 - 7,28 (m, 3H), 7,25 - 7,19 (m, 2H), 4,22 - 4,15 (m, 2H), 3,87 (x,
J=2,0Tu, 2H), 3,65 (x8, J=7,2Tu, 1H), 1,34 (a,/=7,2T'1, 3H), 1,30 - 1,26 (m, 3H).

[0338] Cramus B: 2-merunnadranen-1,3-nuon. PactBop 3Tun 2-metuin-3-okco-4-peHun-oOyraHoara

(3,60 1, 16,3 MMOIIb) B KOHLIEHTPUPOBAHHOM cepHOi kucnore (19,9 r, 203 MMOJIb) epeMeInBaIu
npu 15 °C B TedeHue 12 4. PeakiiMOHHYO CMECh BbUTMBAIIU B cMeCh Jief-Bona (30,0 mi) u
MOJIYYEHHOE TBEPA0E BEIIECTBO COOMpau (PHIbTPOBAHUEM U CYLIWIN NIPU MOHKEHHOM JIABJICHUH

¢ nony4denueM 2-metunHadTanes-1,3-quona (1,80 r, 10,3 mmonb, 63,2% BbIXOA) B BUIE KPACHOTO
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TBEPIOrO BEIIECTBA. 'H saMmP (400 MI'y, CDCl3) = 8,02 (n, J = 8,0 I'u, 1H), 7,65 - 7,54 (M, 1H),
7,41 (t,J=7,2Tu, 1H), 7,36 - 7,31 (M, 1H), 6,80 (¢, 1H), 4,29 - 4,20 (¢, 2H), 2,41 - 2,24 (¢, 3H).

[0339] Cramus C: 3-merokcu-2-merun-nadranes-1-on. 2-merunHadranes-1,3-guon (1,70 r, 9,76

mmosb) nobasnsaau k HCI/MeOH (2 M, 35,0 mut) u nonydeHHyro cMmech nepeMernnsany npu 30 °C
B TeueHHe 3 qHel. PeakIMOHHYI0 cMech KOHLIEHTPUPOBAJIN IPH MOHMKEHHOM JABJIEHUH U OCTATOK
ountany ¢ nomoursto npern-TCX (Tlerponeitnsiii a¢up : sTunanerar 1:1) ¢ noayueHnem 3-
MeTOKCH-2-MeTH-Hadranen-1-oma (800 mr, 4,25 mmodb, 43,5% BbIX0A) B BUAE O€JI0r0 TBEPAOTO
semectsa. 'H SIMP (400 MI'y, CDCls) = 8,02 (1, J = 8,4 Ty, 1H), 7,69 (n, J = 8,4 'y, 1H), 7,44 -
7,38 (m, 1H), 7,37 - 7,31 (m, 1H), 6,79 (¢, 1H), 5,14 (c, 1H), 3,94 (¢, 3H), 2,29 (c, 3H).

[0340] Cramus D: (3-metokcu-2-metuin-1-HadTun)rpudropmerancynbponar. K cmecu 3-metokcu-

2-merun-HadraneH-1-oma (800 mr, 4,25 mmozb) 1 nupuanza (504 mr, 6,38 mmons) B JIXM (10,0
wu1) nobasiisii TpudTopykcycHbiit anrunapun (1,44 r, 5,10 mmons) no kamsim ipu 0°C B
atmocdepe N,. Cmech HarpeBasu 10 20°C 1 nepeMeInnBaii B TEYCHUE TOMOJHUTEIbHBIX 5 U.
PacTBopuTens yaansnu npu NOHWKEHHOM AAaBJIEHUU U OCTATOK OYHILIANH ¢ Tomolibto npen-TCX
(ITerponeitnbiii 3¢up : dTrnanerar 1:1) ¢ nonyyeruem (3-MeTOKCH-2-MeTHII-1 -
Hadrum)TpudTopmerancynpdonara (1,30 r, 4,06 mmons, 95,5% BbIXo#) B BHIE O€JIOT0 TBEPAOTO
semectsa. 'H SIMP (400 MI'u, CDCls) = 7,97 (n,J = 7,6 T, 1H), 7,79 - 7,74 (m, 1H), 7,52 - 7,43
(M, 2H), 7,14 (c, 1H), 3,99 (¢, 3H), 2,42 (c, 3H)

[0341] Cranus E: 1-6poM-3-MeTokcu-2-MeTHn-HadTaneHa : B repMeTHYHO 3aKphIBAOIIYIOCS

npobupky nobasnsinu (3-merokcu-2-merwi- 1 -Hadrun)rpudropmerancynsdonar (466 mr, 1,45
MMoIb), TpeT-Bu-Brettphos (154 mr, 290 mxmonb), 6pomun kanus (259 mr, 2,17 mmons), PEG-200
(175 wr), 2-6ytaHoH (157 mr, 2,17 mmons) u Pdy(dba)s (133 mr, 145 mxmous) B Tostyoste (10,0 mor)
U CMeCh JeTasupoBaiiy ¢ moMolnbio N2 B TeueHne 5 MUH. 3aTeM, TpuOyTmiamoMunuii (431 wmr,
2,17 mmonb) nodasmsiu no karisim ipu 20 °C. Cmeck Harpesanu 1o 100 °C B Teuenue 24 u.
Peaknmonnyro cMmech BbutHBaIH B BoAy (30,0 Mit) 1 BOIHBIN CIIOH SKCTPAarHpOBAIH 3TUIIALIETATOM
(20,0 mx x 3). OObenHEHHbIE OPraHUYECKUE CIION NPOMBIBAJIN HACBILIEHHBIM BOAHBIM PaCTBOPOM
xnopuna Hatpus (30,0 M), cyruman Hag O€3BOAHBIM CYJIb()ATOM HATPHs U KOHLIEHTPUPOBAIU TPU
MOHI>KEHHOM JIaBJIEHHUH C TTOJyYeHHEM OCTaTKa, KOTOPBII IPeaBapUTENbHO OYUIIAIH C TIOMOIIBIO
kosoHOouHOH xpomaTorpaduu (Ilerponeitasiii 3¢pup:Itunanerar 10:1) u 3aTemM ¢ MOMOIIBIO MpeM-
TCX (Ilerponefinsiii a¢up : stmnanerat 10:1) ¢ monydennem 1-0pom-3-MeTOKCH-2-MeTHII-
HadTaneHa (700 mr, 2,79 mmoub, 64,1% BbIxon) B BUIE O6€JI0T0 TBEPAOTO BELIECTBA. 'H ssmP (400
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MT 1, CDCls) = 8,26 - 8,17 (m, 1H), 7,73 - 7,69 (m, 1H), 7,47 - 7,40 (m, 2H), 7,09 (c, 1H), 3,98 -
3,95 (v, 3H), 2,56 (c, 3H).

[0342] Cramus F: 4-6pom-3-merun-Hadranen-2-ox: K pactsopy 1-6pom-3-meTokcu-2-meTu-

HadTaneHa (580 mr, 2,31 MmMoub) u TeTpabyTuiaMmMmonuii onuna (2,13 r, 5,78 mmons) B IXM
(11,0 mu) mpu oxnaxknenuu 10 -78 °C nobasmsiiu pacteop BCls (1 M, 5,78 mit) mo Karisim B
teueHue 10 muH B atmocdepe N, Peakunonnyro cmech Harpesaiu 1o 0 °C u nepeMernnBany B
TedeHue 2 4 Npu KOMHATHOH TeMIepaType. 3aTeM pacTBOPUTENb YA [IPU MOHIKEHHOM
JIaBJICHUU M OCTAaTOK ouninaiu ¢ momounsto npemn-TCX (Ilerponetinbiii a3¢up : sTunamerar 5:1) ¢
noiyueHneM 4-6pom-3-merun-HadraneH-2-omna (500 mr, 2,11 mmons, 91,3% Beixox) B Buze Oenoro
tBepaoro semectsa. 'H SIMP (400 MI'n, CDCl3) = 8,26 - 8,15 (M, 1H), 7,63 (nn, J = 3,6, 6,0 I'ny,
1H), 7,45 - 7,38 (m, 2H), 7,11 (¢, 1H), 5,09 (¢, 1H), 2,60 (c, 3H), 1,56 (¢, 3H).

[0343] Cranus G: 3-OeHsunokcu-1-6pom-2-merun-nadranes. K cmecu 4-6pom-3-merun-nadraieH-

2-oma (265 wr, 1,12 mmonb) u Oensundpomuaa (201 mr, 1,18 mmone) B anerorutpuie (3,00 mir)
nobassmu kapOonat kanust (310 mr, 2,24 mmoss) B ogay nopumto ripu 20 °C B armochepe Nj.
Cwmecs 3aTem nepememmnsanu npu 60°C B TeueHne AByX 4. PacTBopurens yaaisiuy npu
MOHWKEHHOM JTaBJICHUH U OCTaTOK ouninanu ¢ nomoubto npen-TCX (Ilerponefinbiii adup :
stunanerar 5:1) ¢ nonyueHuem 3-0eH3unokcu- 1-6pom-2-meruin-Hadranena (250 mr, 695 MKMOD,
31,0% Bbxon, 91,0% uyucrora) B Buae Oenoro TBepaoro Bewectsa. DCHU+XHUAJL MC m/z 327,0,
329,0 [M+H]".

ITIpomexyTouHOE coequHeHue 54

Tper-OyTii-2-(unaHomerun)-4-[ 2-[[(25)- 1 -meTunnupponuauH-2-ui |MeTokcu|-5,6,7, 8-

terparunponupuno|3,4-d]mupumuann-4-un|nunepasus- 1 -kapOookcuiar
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[0344] Cranus A: (4-Opom-2-HadTin) 2.2-numerninponaHoat. K pacteopy 4-0OpomHuadTaneH-2-omna
(10 r, 44,8 mmonp) u TOA (9,07 1, 89,7 mmonb) B IXM (200 mi) noGasnsnu 2,2-

mumetunponanowtxiaopun (8,11 r, 67,2 mmons) npu 0°C. PeakinoHHYI0 CMeCh NepeMeIInBaIn
npu 0 °C B Teuenne 10 mun. B peakipionHyto cMech nodasisuin Boay (50 MJT) U CJIOH pa3aesisiIi.
Oprannueckuii CIO MPOMBIBAJIN HACHIIIEHHBIM BOIHBIM PacTBOPOM xJjiopuaa Hatpus (30 mi),
cymmwm Hax Na; SO, GuinsTpoBany 1 KOHIEHTPUPOBAIH MPH MOHKEHHOM JaBiieHuH. OcTtaTok
OYHILANIN C MOMOLITBIO XpoMaTorpadun Ha cumukaresne (I19: DA = or 1:0 go 100:1) ¢ nonyueHuem
(4-6pom-2-Hadtun) 2,2-qumermnponanoata (9 r, 29,3 Mmonb, 65,4% BBIXOA) B BHIE KPACHOTO
macia. 'H SIMP (400MI i, XJIOPO®OPM-d) & = 8,22 (n, J=8,0 T';, 1H), 7,83 - 7,77 (m, 1H), 7,63
- 7,49 (M, 4H), 1,41 (c, OH).

IIpomesxyTouHOE COeqUHEeHHE 55

Tper-OyTun 4-(2-(3-mopdonunnponokcn)-5,6,7,8-rerparuaponupuno| 3,4-d jmupumuaia-4-w)

nurepasuH- 1 -kapOokcuar.
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[0345] Cramus A: 7-6enzun-6,8-auruapo-5H-nupuno[3.4-dloupumuann-2.4-muoa. K EtOH (600

mu1) noGasusiin Na (5,56 1, 241 MMoIb) HOPLUSMH U CMECh IepeMernnBaiy B Tedenue 1 4. K

3TOMY PacTBOPY A00aBsN 3TU 1-0eH3un-3-okco-nunepunuH-4-kapookcunar (30,0 r, 100
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MMOJTb) B MoueBHHY (14,5 1, 242 MMOIIb) ¥ peakIIMOHHYIO cMech nepementnsany npu 75 °C B
TedeHue 36 4. PacTBopurens yaansny npu MOHWKEHHOM JaBJIEHUN U OCTATOK PACTBOPSUIU B BOZIE
(50 M) u moxxucnsim nodasienuem HC1 (120 mun, 2M) mpu 3TOM BbInanan ocanok. Tseproe
BEIECTBO (PUIBTPOBAIM U OCAJOK HA (DHIIBTPE CYIIIIIN MPH MOHMKEHHOM JIaBJIEHUH C
nony4yeHreM 7-6eH3un-6,8-nurunpo-SH-nupuno| 3,4-d|nupumunun-2,4-nuona (22,0 r, 83,8
mmons). 'H SIMP (400MI'w, IMCO-dg) § = 10,97 (ym. ¢., 1H), 10,66 (ymr. c., 1H), 7,55 - 6,95 (M,
5H), 3,81 - 3,50 (m, 2H), 3,26 - 2,91 (M, 2H), 2,77 - 2,58 (m, 2H), 2,34 - 2,09 (M, 2H).

[0346] Cramus B: 7-0en3un-2.4-nuxaop-6,8-murunpo-SH-nupuno[3.4-dJmupumuaus. K pactsopy
DIEA (30,1 r, 233 mmonb) B POCl3 (330 1, 2,15 monb) noGasnsnu 7-6eH3uin-6,8-gurunpo-5H-

nupuno|3,4-d] mupumuaun-2,4-11os (20,0 v, 77,7 MMOJIb) U peaKLIMOHHYIO CMECh MEpeMeInBaIN
ripu 110 °C B Teuenue S 4. [locne 3aBepiueHns peakiiy, peakLMOHHYI0 CMeCh KOHLIEHTPUPOBAIH
Mpu MOHKEHHOM naBieHnn. Ocrarok pacteopsuii B JIXM (400 mut) ¥ BBIITMBAJIN B HACHIIL.
NaHCOs3 (200 M) u ciiou pasaensuin. BonHbiii ciioii sxkctparuposanu JIXM (2 x 400 mu).
OObeaHEeHHbIE OPTAaHIMYECKUE CJIOU MTPOMBIBAIN HACBHILIEHHBIM BOJHBIM PACTBOPOM XJIOPHIA
Hatpust (100 mu), cymmnm Han Na; SO, M KOHIEHTPUPOBAIU TP MOHMKEHHOM AaBiieHnH. OCTaToK
OUHIIAJIH ¢ TOMOIIBIO XpoMmatorpaduu Ha cuukarene (I19/IXM = ot 10/1 go 0/1) ¢ nonyueHrnem
7-6en3mn-2,4-1ux 0p-6,8-muruapo-5 H-mapuno[ 3,4-dJmupumuansa (7,70 T, 26,2 mvons). 'H SAMP
(300MTI ., xiopodopm-d) & = 7,43 - 7,28 (m, SH), 3,73 (c, 2H), 3,66 (yu. c., 2H), 2,84 (yw. c., 4H).

[0347] Cramus C: Tper-OyTun 4-(7-6eH3mn-2-xa0p-6.8-nurunpo-SH-nupunol 3.4-d Jnupumunun-4-

w) nunepasuH-1-kapbokcunar. K pactsopy 7-0en3uin-2,4-nuxnop-6,8-qurunpo-5H- nupuno|3,4-

dlmupumununa (17,3 r, 58,8 mmons) B JIMCO (200 mu) nodasnsuiu DIEA (19,0 1, 147 mmoub) u

Tper-OyTii nunepasus- 1-kapookcmnar (11,5 r, 61,7 Mmmonb) u cMech nepemerubanu pu S5 °C B
teueHue 10 4. PeakumoHHyro cMech BeuMBanu B aTmitanerat (200 mir) u mpomsiBaiu Bogoi (3x200
mi1). OObeIMHEHHbIE OPTaHNUECKHE CIIOH MTPOMBIBAIN HACBILIEHHBIM BOAHBIM PACTBOPOM XJIOpUIA
Hatpus (200 mi), cymmnm Haa 6e3BoaHbiM Nay SO, ¥ KOHLIEHTPUPOBAIU MIPU MOHMKEHHOM
JaBJIEHUH C MoJy4eHneM ocraTka. OcraTok numinany pactpupanuem ¢ MTBE (200 mn) ¢
nony4deHreM Tper-0yTun 4-(7-0eHzun-2-xmnop-6,8-nuruapo-SH-nupuno| 3,4-d JnupumMuaun-4-u)
nunepasus- 1 -kapookcunara (24 T, 52,9 mmons). SCU+XUAJL MC m/z 4442 [M+H]".

[0348] Cramus D:_tper-Oytun 4-[7-0ensmn-2-(3-mopdonunnponoken)-6,8-nuruapo-SH-

nupuno|3.4-d]nupumunun-4-wi] nunepasut-1-kapdokcunar. Cmecs 3-mopdonunnponas-1-omna

(11,8 r, 81,1 mmouns), TpeT-OyTHn 4-(7-6eH3un-2-xmn0p-6,8-nuruapo-5H-nupuno| 3,4-
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d|mupumunuH-4-un)nunepasul-1- kapookcunara (18 r, 40,5 mmouns), BINAP (5,05 1, 8,11 Mmmonb),
Tper-BuONa (9,74 1, 101 mmons) u Pd,(dba)s (3,71 1, 4,05 MmMonb) B Tonyose (300 mi)
JerasupoBaiy u npoaysaiu N, 3 pasa, u cMech nepemerunsanu pu 110 °C B Tedenne 3 4 B
armocepe N, Peakironnyro cmech BbutnBanu B H>O (200 mut) u BOgHBIH €II0H SKCTparupoBaiu
stunaneratoM (3x300 mir). OObenHEHHbIE OPraHIMYECKHE CJIOH MPOMBIBAJIN HACHIIIEHHBIM
BOJHBIM pacTBOpOM xJiopuaa Hatpus (200 mu), cymwy Hag 6e3BogHbiM Na,SO4 u
KOHLIEHTPUPOBAJIU NIPU NOHUKEHHOM JIaBJICHUHU C MOJTy4eHHeM ocTaTka. OCTaTOK OUUIIAIH C
MOMOIIBIO KOJIOHOUHOM Xpomarorpaduu (Si02, [Terponeiinsiii a3¢pup/Itunanerar = ot 100/1 o
5/1) ¢ nony4yenuem Tper-OyTun 4-[ 7-0en3nn-2-(3-mopdonuHnponokcn )-6,8-gurunpo-5H-
nupuno| 3,4-d]mupumunun-4-mn| nunepasus- 1-kapodokcunara (14 r, 22,5 mmons). CU+XUAJL
MC m/z 553,4 [M+H]".

[0349] Cranus E: Tper-Oytua 4-[2-(3-mopdonunnponokcu)-5.6,7,.8-rerparuaponupuaol|3.4-

d]nupumunnH-4-ui] nunepasul-1-kapookcunar. K pacteopy tper-Oyrun 4-[ 7-6en3mn-2-(3-

MOpP¢ONIMHNPONIOKCH)- 6,8-nurunpo-SH-nupuno| 3,4-d jnupumunus-4-wi|nunepasus- 1-
kapOokcuiara (14 r, 25,3 mmons) B MeOH (1 n1) noGasnsiu cyxoit Pd/C (3 r, 10% uucrora) B
armocepe N,. CycrieH3uro nera3upoBaiy B BakyyMe u npoxnysainu H, Heckonbko pa3. Cmech
nepemernnsaiu B armochepe Hy (15 gynt/kB. aroitm) mpu 40 °C B Treuenue 10 4. Cmech
GuIbTpOBAIH U (PHIIBTPAT KOHIIEHTPUPOBAIH MPH MOHKEHHOM JIaBJIEHUH C TIOTyYeHHEeM OCTaTKa.
OcTaToK OYHINAIHN ¢ TOMOIIBI0 OOparneHHO-(ha30Boi (udin-xpomarorpaduu [Bona
(0,1T®K)/anerornTpui| ¢ nmoiay4deHueM tper-0ytui 4-[2-(3-mopdonunnponokcn)-5,6,7,8-
tetparuaponupuno|3,4-d|nupumuann-4-ui| nunepasus- 1-kapdokcunara (6,5 r, 13,9 mmoib).

DCU+XHUAJI MC m/z 463,4 [M+H]".

IIpomesxyTouHOE coenuHeHue 56
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[0350] Hadranen-1-un tpudropmerancynsdonar. ansha-Hadron (4 r, 27,74 MMOIIb) PaCTBOPSIIN B

JAXM (200 mi) B 3-x ropuioii konbe. Peakunonnyro cmech oxnaxknanu 1o 10°C B BoxsiHO OaHe. N-
strn-N-usonponuinponas-2-amuH (4,846 mi, 27,74 mMonb) 1 TpudgTopMeTaHCyIb(pOHOBBIH

anruapun (4,668 mu, 27,74 Mmmoib) 100aBISUT K PaCcTBOPY MO KAIuIIM. PEakIMOHHYIO CMeCh
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nepemernBaiy npu 10°C B reuenue 2 4. TCX (25% EtOAc, Y® Buxa.) nokasana 3aBeplieHue
peakuuu. OpraHudeckye ciou ¢ Bojoi (2X) 1 HaChIIIIEHHBIM BOAHBIM PACTBOPOM XJIOPUA HATPHS
(2X). Opranmnueckue cion cymrad Hax MgSO4 1 KOHIIEHTPUPOBAIN NPH TOHUKEHHOM JIaBJICHUH.
KoHuenTpar ouniaim ¢ moMouipo HopMaiibHO-(ha3oBoit xpomarorpaduu vHa CombiFlash (0%-12%
EtOAc:cMmech u3oMepoB rekcana). Bee dpakiiu, comepskalipe YMCThIi MPOAYKT, OObETUHSITH U
KOHLIEHTPHPOBAIIH MIPU TIOHIKEHHOM JaBJICHUH C MTOJIy4eHHneM HadraneH-1-mn

TpudpTopmerancynsdponata (6,77 r, 24,51 mmons, 88,34 % BbIXOR).
IIpomeskyTouHoe coequHenue 57

(\NJ\OJ<

-,, ~OH

Tper-6yTun (S)-2-(ruapoxcuMeTHn)-4-MeTUINUIepasuH- 1 -kapOookcunar

o 0
(\NJ\OJ< NaBH(OAc)z, AcOH, CH,0 (\NJ\OJ<
HN._J., OH DCE NS, oH

[0351] K pactBopy (S)-1-Boc-2-runpokcumermmunepasuna (1,0 r, 4,62 mmons) B DCE (92,47 mu,
4,624 mmons) nodasisumu popmansaerun (3,474 mi, 46,24 mmons) (37% B BozAe) ¢ MOCIEAYIOLINM
nobasiieHueM Tpuanerokcudboporunpuna Harpus (4,9 r, 23,12 mmonp). CMech nepeMernnBain
WHTEHCHBHO NPU KOMHATHOH Temrepartype B TeueHue 2,5 4. Cmech 00pabaTbIBaii HACHIIIEHHBIM
pactBopom OukapboHaTom Hatpus (30 mit), mepemernuBaiu B TeueHue 10 MUH 3aTeEM
skcrparupoBanu JAXM (3 x 10 mi). OObenriHeHHbIE OpraHUYeCKHe CIIOU CYIIMIIN HaJ Cyabdarom

HaTpust, GUILTPOBaNH U KoHUEeHTpuposamu. JCU+XUAIMC m/z 231,1 [M+H]".

IIpomeskyTouHoe coenueHue S8

oo
/"(\/K/OH

Tper-0ytun (R)-2-(runpokcumeTin)-4-MeTunmnunepasut- 1 -kapookcunat
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[0352] Yka3aHHOE B 3ar0JIOBKE COSAMHEHHE TIOJYYalid B COOTBECTBUU CO CIIOCOOOM OMUCAHHBIM
nnst [IpomesxyTouHoro coenunenus 57, 3ameHsist Tper-Oytun (R)-2-(runpoxkcumernn)nunepasus-1-

kap6okcunat Ha (S)-1-Boc-2-ruapokcumerunmumnepasud. DJCU+XUATI MC m/z 231,1 [M+H]"
IIpomesxyTouHOE coenuHeHue 59
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[0353] B kpyrnononnyo konly nodasmsinu TI'® (8,87 mu, 4,44 MMOJIb) C TOCIEAYIOLINM
nobasneHueM runpua Hatpus, B Buae 60 % nucnepcun B MuHepaabHoM Macie (0,213 1, 5,32
Mmoiib). Cmeck oxmaxkaanu 1o 0 °C, 3atem nodasisuiu nopuusiMu 3-0pom-5-xyop-4-propdeHon
(1,0 1, 4,44 mmons). [Tocne npekpatneHust 00pa3oOBaHUs My3bIPHKOB MOJYYSHHYIO TEMHYIO CMECh
nepemernnBaiy pu 0 °C B Teuerne 30 MuH. 3aTeM H00ABISUIN XJIOPMETHIMETHIIOBBIH dGup
(0,421 mu, 5,54 MMOJTB) M CMECH HArPEBAJIHM IO TEMIIEPATYPbI OKPYKAIOLIEH CPEenbl, IPH KOTOPOM
CMecCh nepeMenBaiy B TeueHue 2 4. JloOaBsiin HaChIIIEHHBIN BOAHBINA pACTBOP XJIOpHIA
aMMOHHMS U cMech SKcTparuposanu JIXM. Opranndeckuii coii cymmim Haj cyb(paToM HaTpus,
¢unsTpoBanu 1 KOHUEHTpUpoBau. Cripoii MaTepuan xpomarorpaduposanu (0-15% EtOAc B

CMeCH M30MEPOB reKCaHa) ¢ MOJyYeHHeM MPOAYKTa B BUAE MPO3PAYHOTO MaCJa.
IIpomexxyTounoe coequnenne 60

4-6pom-1-Terparunponupan-2-mi-5-(TpudTOpMETHIT ) THIA30IT
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[0354] Cramus A: 4-Opom-1-TeTparuaponupan-2-ui-S-(tpudropmern)unnazon: K pacrsopy 4-

opom-5-(TpudTopmern)-1H-nnnazona (500 mr, 1,89 mmons, 1 5kB.) B IXM (10 min) nobasnsiin
3,4-murunpo-2H-niupan (476 mr, 5,66 mmoinb, 517 Mk, 3 3kB.) u TsOH-H,0 (35,9 mr, 188
MKMOJIb, 0,1 5kB.). Cmech nepemernmsany rpu 15 °C B reyenne 1 4. CMech KOHIIGHTPHPOBAIH.
OcraTok ouHIaNy ¢ MOMOLIBI0 KOJOHOUHOH XpomaTorpaduu (SiO,, I12:9A= o1 10:1 no 1:1) c
nojiyaeHueM 4-6pom- 1-rerparugponupan-2-mi-5-(tpudropmermn)urgasona (480 mr, 1,37 Mmos,
72,9% BbIXOX) B BHAE sKkenroro Maca. 'H SIMP (400 MI'w, xnopodopm-d) & 8,20 (¢, 1H), 7,69 -
7,63 (m, 2H), 5,70 (an, J=2,8, 8,8 ', 1H), 4,05 - 3,96 (M, 1H), 3,79 - 3,70 (M, 1H), 2,56 - 2,50 (M,
1H), 2,27 - 2,04 (m, 2H), 1,80 - 1,74 (m, 2H), 1,60 - 1,54 (m, 1H).

IIpomesxyTounoe coenuHenue 61
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[0355] 8-Opom-6-(MeTokcuMeTOoKCH)XUHOMMH: [TepemenBaeMyro CyCrieH31i0 8-0pOMXHUHOINH-0-

ona (1,00 r, 4,46 mmons) B JIXM (20 M) oxnaxnamu g0 0°C u qusonporimtunamud (1,2 mi, 6,7
MMOJIb, 1,5 3KB.) 100aBJIsLIK C MOCHEAYIOLINM no0aBieHueM xjuop(merokcu)merana (0,41 mi, 5,4
MMOJIb, 1,2 3KB.) IO KaIUIsIM U PEAKLIMOHHYI0 CMECh HAarpeBaJId 10 KOMHATHOM TEMIEPaTypbl B
TeYeHHe HOYH. 3aTeM A00aBIsIN KOHLIEHTPUPOBAHHBIN BOIHBIN pacTBop ammuaka (0,5 mui, ~5
MMOJIb) ¥ TTOJIY4E€HHYIO CMECh IIepeMelInBaIy B TedeHne 1 4 mpu KOMHAaTHOH Temmepatype. Cmech
KOHLIEHTPHUPOBAJIH IMPHY TIOHMKEHHOM JIaBJIEHUU U Xpomartorpaduposanu Ha cunukarene, Redisep
40r, ucnone3yst 20% EtOAc/rekcan B KauecTBe 3JIFOEHTA C MOJy4YeHreM 0eCLIBETHOTO MOPOIIKa

(0,52 1, 44%). DCU+XUAJ MC m/z 268,0, [M+H]".

IIpoMesxyTouHOe coenmHenue 62
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[0356] K pactBOpy OyT-3-erruTpmia (80,0 r, 1,19 monb, 96,4 mi, 1,00 3kB.) B Tper-OyTanosie (130
M1) 1 ierposieiiHoM 3¢dupe (480 mur) nobasisim pacteop Br; (191 1, 1,19 mons, 61,5 mu, 1,00 3kB.)
B Tper-Oytanone (130 mi). Cmech nepememuBany npu 10 °C B Teuerne 4 4. CMech HCIIONB30BAIH

Ha crenyrolneit craauu 6e3 Kakoi-mbo oOpaboTk.

[0357] K BritneykazanHoi cmecu (274 mun) nodasisuiu pactsop N,N'-nubensmimaTan-1,2-nunamiaa
(160 1, 445 mmounb, 157 mut, 2 HOAc) u EtsN (178 1, 1,76 monb, 245 mut) B Tosyose (300 m).
ITocne yero cmech nepemermBaiu npu 110 °C B TeyeHue 2 4, cMech GUIBTPOBAIN U QUIBTPAT
KOHLIEHTPHPOBAIIH MIPU TOHIKEHHOM AaByieHHH. OCTaTOK OYMIIAIHN C IOMOLIBIO KOJIOHOYHOM
xpomarorpaduu (S10,, nerponeiinsiii s¢pup/sTunauerar = 3/1) ¢ nonyuenuem 2-(1, 4-
nubeHsmnunepasuH-2-mn)aneronurpuia (75,0 r, 246 Mmorb, aBe ctaguu 55,7 % BBIXON) B BUAE

skenrroro Teproro Beuiectsa. dKXMC [OCH, M+1]: 306.

[0358] 'H SIMP (400MT 1, x10podopm-d) & = 7,37 - 7,23 (m, 10H), 3,80 (1, J= 13,2 Ty, 1H), 3,60 -
3,42 (m, 3H), 3,06 - 2,96 (v, 1H), 2,95 - 2,83 (m, 1H), 2,69 - 2,53 (m, 4H), 2,52 - 2,35 (v, 3H).

[0359] K pactBopy 2-(1,4-nuben3mmmunepasun-2-mn)aneronurpuia (160 r, 524 mmons, 1,00 3kB.)
B auxJjopatane (1,50 ;1) nobasnsinu 1-xmopatun kapdonoxnopunat (300 r, 2,10 mosnb, 4,00 3kB.)
npu 15 °C. ITocne nepememBanus npu 85 °C B TeueHne 48 4, cMechb KOHLEHTPUPOBAJIH MTPH
MOHI)KEHHOM JIaBJIEHUH. 3aTeM OCTaTOK pacTBopsiin B MetaHoe (1,50 1) u HarpeBasiu 10 KUITEHUS
¢ 00OpaTHBIM XONOJUJIBHUKOM B TeueHue | 4. CMech KOHIeHTpUpoBanu. TBepaoe BELIeCcTBO

obpabareiBamu MeTr TpeT-OyTrinoBsM d¢pupom (1,00 1), 2-nunepasuH-2-IaneTOHUTPUIT
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(TTpomesxyTounoe coenunenue 62, 90,0 r, 454 mmons, 86,7 % Boixon, 2HCI) nony4anu B Buae
0esoro TBEPIOro BEIIECTBA U UCTIOIB30BAIU HA CIASAYIOIIEH CTaauu 0e3 AOMOJIHUTEbHOM

OYHUCTKH.

[0360] 'H SIMP (400MI'w, IMCO-d6) & = 10,19 (ywr. c., 2H), 4,01 - 3,73 (v, 1H), 3,69 - 3,41 (m,
4H), 3,32 (ar, J = 2,8, 13,2 'y, 1H), 3,27 - 3,10 (m, 3H).

IIpomesxyTouHOE coenuHeHue 63
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Bbix0 Ha Asyx cTaguax. /2% éoc ebixog; 95%

[0361] K pactBopy TpeT-Oytun (3R)-3-(ruapokcumerun)nunepasut- 1-kapookcunara (80,0 r, 370
Mmoib, 1,0 3xB.) B sTinanerare (1400 mi) nobasnsiu NaHCOs (93,2 1, 1,11 monb, 43,2 mi, 3,0
3kB.), H,O (700 mi) u 6ensunkapobonoxnopunat (82,0 r, 481 mmons, 68,4 mi, 1,30 3xB.). Cmech
nepemernnBaiu npu 25 °C B Teuenue 12 u. [Tocne 3aBepuieHUs peakiuy, OpraHUUECKyo (a3y
oTaensuy, npomsiBanu Bogoi (500 mn x 2) cymunu Hax Na, SOy u unsrposanu. Pactsopurens
YIS TIPU MOHWKEHHOM JIaBJICHUH € TOJIydeHneM octaTka. OCTaTOK OYMINANIN C TIOMOLIBIO
KoJoHOUHOH xpomarorpaduu (SiO,, Ilerponetineiii s¢pup/Irunanerar= ot 40/1 no 1/1). Ilponykr
1-6en3un 4-tper-OyTun (2R)-2-(rugpokcumerun)nunepasut-1,4-gukapookcunar (85,0 r, 235

MMoIib, 64% Bbixoa, 96% dvrcToTa) mony4anu B Buae skentoro macia. JKXMC [OCH, M-99]: 251.

[0362] K pactBopy 1-6en3mn 4-tper-OyTin (2R)-2-(rugpokcumMeTun)nunepasui-1,4-
mukapbokcmnara (20,0 r, 57,1 mmons, 1,0 5kB.) B 2-MeTunterparuapodypane (240 mir) nodasnsinu
TOA (17,3 1, 171,23 mmouns, 23,8 mu, 3,0 5kB.) u MeTaHcyab(onmxiaopun (7,74 r, 67,6 MMoIb,
5,23 mi, 1,18 5kB.). Cmech nepemermuany npu 20 °C B Teuenue 1 4. B peakinoHHy0 cMech

nobasisin HyO 150 M mpu 20 °C. PeakunoHHYI0 CMeCh 3KCTparupoBaiu sTmianeraroM (300 miu
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x 2). Oprannueckue ciou npomeisainu HyO (100 min), cymmnmm Hag Na, SOy, u punbTpoBany.
PactBopuTeNnb yaanasiii Ipyu NOHWKEHHOM JaBieHnd. 1-0en3un 4-tper-Oytun (2K)-2-
(MeTuncynbhoHmIOKCHMeTHI ) TunepasuH-1,4-nukapbokcunat (22,0 r, HEOYNINEHHBIH) TTONyYad B
BUJIE JKeNTOro Macna. HeounineHHblH MPOAYKT HCIIOIB30BAIN HENIOCPEACTBEHHO Ha CIeNYOIeH

craauu 0e3 najpbHelel OYUCTKY.

[0363] K pactBopy 1-06ensun 4-tper-Oytun (2R)-2-(MeTmicyab(pOHIMIOKCHMETHI )Tnnepa3ut-1,4-
nukapOokcmnata (22,0 r, 51,3 mmons) B DMA (150 mu) nobasnsiiin NaCN (10,4 r, 211 mmonb).
Cwmech nepememnBanu rpu 60 °C B Teuenue 12 4. PacTBopuTtens yaansiiyu Npyu NOHUKEHHOM
JIaBJIEHUH C MOJy4eHHeM MacisiHucToro ocrarka. Ocrarok pazbasmnsanu H,O (40,0 mi) u
sKcTparupoBanu stunaneratom (50,0 mi x 3). OObenrHEeHHbIE OPraHUYeCKHe CJIOU TIPOMbBIBAJIH
HACBILIEHHBIM BOJHBIM pacTBOpoM xJyiopuna Hatpus (80,0 mu), cymmm Hax Na;SO,, punbrpoBanu
Y KOHLIEHTPUPOBAJIU NP MOHWKEHHOM JIaBJICHUH € TIOJTy4yeHHeM ocTaTka. OCTaToK OYMIIAIH C
MIOMOLITBIO KOJIOHOUHOM XpomaTorpaduu (Si0,, [Terponeitasiii sapup/Itunanerar= ot 40/1 no 5:1)
IIponyxkT 1-0ensun 4-tper-Oytun (25)-2-(unanomerun)nunepasus-1,4-nuxapookcunar (18,5 r,
46,4 MMoIb, IBE CTanuu Bbixo] 72%) monydanu B Buae skenroro macia. JKXMC [9CH, M+1]:
360.

[0364] K pactBopy 1-6en3un 4-tper-Oytui (25)-2-(unanomerun)nunepasus-1,4-qukapbokcunara
(18,5 r, 43,3 mmoib, 1,00 3kxB.) B muokcane (40,0 mu) nobasmsuiu HCle quokcan (4 M, 54,1 mi, 5,0
5kB.). Cmech nepementuBanu mpu 20 °C B TedueHue 1 4. 3areM K peakIIMOHHON CMeCH A00aBIISIH
NaHCOs3 no pH>7, 1 KOHUEHTPUPOBAJIHN MPU MOHMKEHHOM JIaBJIEHUHU TSl YAAJICHUS TUOKCAHA.
Ocratok pasbassamu H,O (50,0 M) u sxcTparuposanu stunaneratoM (50,0 mu x 3).
OObenuHeHHbIe opranuyeckue ciou mpombiBaaud HyO (20,0 mi), cymmnu Hax Na; SOy,
(UIBTPOBAIIN M KOHLEHTPUPOBAJIU MPU OHUKEHHOM JIABJICHUH C TIOJlydeHueM octatka. [Ipoaykr
oenzun (23)-2-(unanomerun)nunepasus- 1 -kapookcunar (ITpomexxyrounoe coenunenue 63, 11,5,

91,8% umncrora, 95% BbIXON) MOJy4aau B BHIE skeiToro macia. JKXMC [DCHU, M+1]: 260.

[0365] 'H SIMP (400MI'w, XJIOPODOPM-d) § = 7,37 - 7,31 (m, SH), 5,14 (c, 2H), 4,49 (yw. c.,
1H), 3,93 (yi. ¢., 1H), 3,07 - 2,81 (m, SH), 2,78 - 2,54 (m, 2H).

IIpomesxyTouHOE coenuHenue 64
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[0366] Cmech Tper-OyTin 2-MeTuicynbhanni-4 -(TpudropmernicynbhOHUIOKCH)-0,8-1uruapo-
SH-nupunol3,4-d]nupumuans-7-kapookcunara (3,81 r, 8,87 mmons, 1,0 3kB.), 6eH3nun(25)-2-
(unaHoMeTw)rUnepasuH-1-kapookcunara (Ilpomexyrounoe coenuuaenue 63, 2,30 r, 8,87 Mmoub,
1,0 skB.), DIEA (3,44 r, 26,6 mmoib, 4,63 mui, 3,0 5kB.) B IM®PA (20,0 M) nerazupoBajiu u
nponysaiu N, 3 pa3a, a 3areM cmech nepemernnsamu npu 100 °C B Teuenue 1 4 B armochepe N,
ITocne 3aBepieHNs: peakyK, PACTBOPHUTENb YAAISUIN IPHU MOHIKEHHOM AaBieHnu. OcTaTok
OYHIIAJIH C TOMOIIBIO KOJIOHOUHOM Xpomartorpaduu (Si0,, [Terponeiinblii a¢pup/ITrnanerar=ot
3/1 no 1:1) ¢ monyuerunem tper-Oytun 4-[(3.5)-4-0eH3mnokcnkapOoHmI-3-
(unaHOMeTHI)THIIEPa3HH- 1 -1 |-2-MeTuncynbhanmn-6,8-nuruapo-SH-nupuno| 3,4-d  nupumuans-
7-kapbokcunara (3,6 T, 6,16 MMoib, 69% Bbixoa, 92,2% YUCTOTA) B BUAE JKEITOTO TBEPIOIO

Bemecta. JKXMC [BCH, M—+1]: 539.

[0367] Cmech TpeT-OyTru 4-[(3.5)-4-0eH3unokcukapOoHu-3 ~(IIuaHOMe T ) TunepasuH- 1 -m|-2-
MeTwicyibdhanui-6,8-muruapo-SHnupunol 3,4-dmupumunna-7-kapbokcunara (6,0 r, 11,1 mmons,
1,0 3kB.), T®K (30,8 1, 270 mmoub, 20,0 mi, 24,3 5kB.) B IXM (20,0 mi1) nerazupoBaiiv u
nponysaiu N, 3 pasa, a 3areM cmech nepemernnBany npu 20 °C B Tedenue 1 1 B atmocdepe Nj.
ITocne 3aBepieHNs] peaKIUH, PEAKIMOHHYIO CMECh BJIMBAJIN B HACBIIIIEHHBIN BOAHBIN PacTBOP
NaHCOs3 (500 mi). Cmech skcTparuposain staanetaroM (3 X 300 Mi1) 1 OpraHMYECKUi CIIOH

cymmw Hax Na, SOy u dunmpTpoBanu. PacTBopurens ynaisiy Mpy MOHIKEHHOM JABJIEHHH C

168



nonyueHneM 6ensnn (2.5)-2-(unanomernn)-4-(2-meruncynbpanmi-5,6,7,8-rerparunponupuno| 3,4-
d]mupumuanH-4-nn)nunepasuH- 1 -kapobokcunara (4,8 T, HEOUHIEHHbIH) B BHJIE JKENTOIO TBEPAOTO

BEILECTBa, KOTOPOE MCIIOJIb30BAN Ha CIENYIOIIel cTanuu 0e3 NalbHenIed OYHCTKH.

[0368] Cmech O6en3un (25)-2-(unanomernn)-4-(2-metuncynbhanun-5,6,7,8-rerparuaponupunol 3,4-
d]mupumunun-4-un)nunepasun- 1 -kapookcunara (4,8 r), 1-6pomuadranena (3,8 r, 18,35 mmorb,
2,55 mun), Pdy(dba)s (1,0 r, 1,09 mmonb), RuPhos (1,02 1, 2,19 mmons) u Cs;CO3 (12,0 T, 36,8
MMOJIb) B Togyoste (30,0 mur) merasupoBanu u nponysanu N, 3 pasa, a 3aTeM CMeCh MePEeMELTHBATN
npu 100 °C B Teuenue 12 1 B atmocdepe N,. [Tocne 3aBepiueHus: peakiiiu, peaKHOHHYI0 CMECh
¢unpTpoBany. OpraHu4ecKuil pacTBOPUTEND yIANSIIN ITPU NOHM)KEHHOM JIABJIEHUHU C MTOJydeHUEM
MAaCJITHUCTOrO octaTka. OCTaTOK OYMIIAIH C TIOMOLIBIO KOJTOHOYHOMH XpomaTtorpaduu (SiO,,
ITerponeitnsiii 3¢up/Itunanerar= ot 5/1 1o 3:1) ¢ nonyuennem Oensuin (25)-2-(nuanomernn)-4-
[2-meTuncynbhannn-7-(1-napTun)-6,8-gurnapo-S H-nupuno| 3,4-d |mupumMuana-4-un | nunepasuH-
1-kapbokcunara (2,2 r, 3,31 mmonb, 85,3% uucrora, nBe ctanuu Bbixoq 30%) B BUIE JKENTOTO

tBepaoro Bemectsa. JKXMC [DCH, M+1]: 565.

[0369] Cmech 6en3ui (25)-2-(unanomernin)-4-[ 2-meruncynbpanmn-7-(1-nadgtun)-6,8-gurunpo-5H-
nupuno| 3,4-d]nupumunus-4-wn Jnunepasus- 1 -kapbokcunara (2,8 r, 3,97 mmois, 1,0 5kB.), m-
CPBA (1,05, 5,16 mmoub, 1,3 3xB.) B JIXM (4,0 mi1) nerasupoBainu u npoaysajiu N 3 pasa, a
3areM cMech nepemermusany npu 0 °C B Teuenue 1 1 B armochepe N,. [Tocie 3aBepiienns
PEakKIyy, B PEAKLIMOHHYIO CMECh OOABJIsTN HAChIIEeHHBIH pacTBop Na,SOs3 (50 mut). Cmech
sKcTparupoBany stwareratoM (3 X 10 mur). OObenuHeHHBIH OpraHMYEeCKHH CJIOH CYIINIH HaJl
Na,SO4 u punsrposanu. PacTBopurens yaansiim ¢ MoJy4eHneM MacIssHUCTOro octarka. OcraTok
OYHIIIAJIH C TTOMOIIBIO KOJIOHOUHOM Xpomartorpaduu (Si0,, Meranon/Itunanerar=ot 1/20 no
1:10) ¢ nonyuenuem 6en3un (25)-2-(unanomernn)-4-[ 2-meruncynbdunmi- 7-(1-nadgrum)-6,8-
auruapo-S H-mupuno| 3,4-d |mupumuana-4-un | munepasun- 1 -kapookcunara (Ilpomexxyrodnoe
coenunenue 64, 1,5 r, 2,35 mmonb, 59% Bbixon, 90,8% 4rcToTa) B BUAE KEJNTOTO TBEPIOTO

Bemecta. JKXMC [OCH, M+1]: 581.

IIpomesxyTouHoe coenuuenue 65
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[0370] K pactBopy Tper-OyTun 4-[(35)-4-0en3unokcukapOoHun -3-(LuaHoMeTHI)unepasus- 1 -un|-
2-metuicybhanui-6,8-murunapo-SH-mupuno| 3,4-d|mupumunun-7-kapookcunara (24,3 r, 45,0
Mmoib, 1,0 3kB.) B sTinanerare (480 min) nodasnsin m-CPBA (8,69 1, 42,8 mmoib, 85% umncrora,
0,95 3xB.) mopuusimu nipu 0 °C. Cmech nepemernnsany npu 0 °C B Teuenue 0,5 4. [Tocne
3aBepIIeHHs peakuu, cMech paszbasisin BogoH (50,0 MiT) M 3KCTparupoBaiy STHIANETATOM (2 X
300 mu). Oprannueckue cinou cymmiy Haj Na;SO4 1 KOHLIEHTPUPOBAIU IIPU MTOHMKEHHOM
nasyieHnd. OCTaTOK OYMIIANIN C MTOMOIIBIO 0OpaleHHO-(Pa30Bol dm-xpomarorpadpuu [Boaa
(0,1% MK)/auerorurpui|. @pakunu, conepKaiiie NpOaYKT HEHTPaIH30BbIBAIHN HACHIIIEHHBIM
pacTBOPOM ruipokapOOHaTa HATPUsl, KOHLIEHTPUPOBAIHU MPHU NOHWKEHHOM JIaBJICHUH 115
ynanenust MeCN u skcrparuposanu strnaneraroM (3 x 1000 mir). Opranuyeckue CIOH Cy LI
Haa Na;SO4 ¥ KOHLIEHTPUPOBAJIH TP MOHMKEHHOM JaBJIEHUU C MoJyueHueM tper-0ytui 4-[(3.5)-
4-0eH3WIOKCUKAPOOHWIT-3 -(HIHaHOMETHJI ) TUTepa3uH- | - |-2-meTuncynbGuamn-6,8-nurunpo-5H-
nupuno|3,4-d|nupumunun-7-kapookcunata (22,8 r, 39,3 mmons, 87% Bbixon, 95,8% uuncrora) B

BUAC KCJITOrO TBEPAOro BCUICCTBA.

[0371] 'H SIMP (400 MT'w, xopodopm-d) § 7,37 - 7,23 (m, SH), 5,12 (¢, 2H), 4,75 - 4,41 (m, 3H),
4,17 - 4,05 (m, 2H), 3,86 (1, J= 11,6 T', 1H), 3,81 - 3,62 (m, 1H), 3,46 - 3,18 (m, 3H), 3,10 (n, J =
3,6, 12,0 Ty, 1H), 2,81 (1, J = 3,2 T, 3H), 2,77 - 2,56 (m, 4H), 1,42 (c, 9H).

[0372] K pactBopy Tper-OyTun 4-[(35)-4-0en3unokcukapOoHui- 3-(LuaHoMeTu)nunepasus- 1 -un|-

2-meTuicynbGuHUI-6,8-nurunpo-SH-nupuno| 3,4-d|nupumunus-7-kapookcunara (5,0 r, 9,01
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Mmoib, 1,0 3kB.) u [(285)-1-metunnupponunus -2-wui|meranona (1,82 r, 15,8 mmons, 1,88 mu, 1,75
3KkB.) B Tostyouie (50,0 mir) noGasssuiu Tper-BuONa (1,73 1, 18,0 mmoins, 2,0 3kB.). Cmech
nepemernnBaiy rpu 0 °C B Teuernue 0,5 4. [Tocne 3aBepiueHus peakuny, cMech T0OaBISUITH B
xononHyro Boay (50,0 mu) u skcTparupoBanu stuiareratoM (5 x 50,0 mur). O6benuHEeHHBIH
opraHuveckuii cioi cymmiu Hag NaySOy, punbTpoBanu U KOHIEHTpUpoBaiu. [lonyueHHbIN
MPOIYKT OYHINAIN C OMOIIBIO KOJOHOUYHOH xpomaTorpaduu (SiO,, I1D : DA =10:1 - DA : MeOH
= 5:1) ¢ monyuenuem Tpet-0ytui 4-[(3.5)-4-6eH3mnokcukapOoHmI-3 -(LIHaHOMETHII )TUTIEPA3HH- | -
un|-2-[[(25)-1-MeTunnupponuarH-2-1i |MeToKCH |-6,8-muruapo-5H-nupuno| 3,4-d|mupumuans-7-

kapOokcunara (2,80 r, 4,62 mmounb, 51,0% BbIXOH) B BUIE JKEITOrO TBEPAOTO BELIECTBA.

[0373] 'H SIMP (400 MT 'L, xnopodopm-d) & 7,44 - 7.35 (m, SH), 5,21 (c, 2H), 4,73 - 4,54 (v, 2H),
4,44 - 433 (v, 2H), 4,22 - 4,10 (m, 2H), 3,41 - 3,93 (m, 1H), 3,82 (yw. 1., J = 11,6 T'y, 2H), 3,39 -
3,22 (m, 3H), 3,11 (ym. T, J = 7,8 Ty, 1H), 2,99 (m, J = 3,6, 12,8 'y, 1H), 2,90 - 2,56 (v, SH), 2,49
(c, 3H), 2,35 - 2,25 (m, 1H), 2,07 - 2,02 (m, 1H), 1,91 - 1,76 (v, 3H), 1,50 (c, 9H).

[0374] K pactBopy TpeTr-Oytun 4-[(35)-4-0en3unokcukapOoHu -3-(uaHoOMeTHI) inepa3ut- 1 -m|-
2-[[(25)-1-meTunnupponuauH-2-ui|MeTokcH -6, 8- nurunpo-5 H-nupuno| 3,4-d | nmupumuns-7-
kapOokcmnara (2,40 r, 3,96 mmoub, 1,0 5kB.) B JIXM (8,0 mut) nodasnsiu TOK (13,9 r, 122 mmob,
9,0 mi, 30,7 5kB.). Cmech nepemernusany npu 15 °C B Teyenue 2 4. [Tocne 3aBepiueHust peakiu,
cMech KoHLeHTprpoBain. OcTaTok pa30aBiisiin HaChIEHHbIM BOIHBIM pactBopoM NaHCOs5 (20,0
M) u akctparuposaiu JIXM (5 x 10,0 mu). Opranudeckuii cioit cymmunu Hag NasSOs,
¢unbTpoBanu U KoHUeHTprpoBaiu. [Ipoaykt Oensun (25)-2-(unanomernin)-4-[2-[[(25)-1-
METWIMHPPOIUANH-2-11]| MeTOKCH]-5,6,7,8-TeTparuaponupuno| 3,4-d|nupumuansa-4-
wi|nunepasuH-1-kapbokcunat (IIpomexxyrounoe coenunenue 65, 1,40 r, 2,77 mmodb, 70% BbIXON)

noJTy4dajii B Buze skenaroro teepaoro semectsa. JKXMC [DCH, M+1]: 506.

IIpomesxyTouHOe coenuHeHne 66
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[0375] Cramus A: K pactBopy 7-0eH3mi-4-xnop-2-metuicynbanui-6,8-muruapo- SH-nmupuno[3,4-
d]mupumuausa (20,0 r, 65,4 MMons, 1 3kB.) B DCE (200 min) nobasnsinu 1-xmopatun
kapOonoxmnopuaar (28,1 r, 196 mmoub, 3 5kB.) npu 0 °C. Cmech nepemernnanyu rpu 0 °C B
tederue 30 muH u 70 °C B TeueHue 15 4. CMech KOHLIEHTPUPOBAIU MTPU MOHUKEHHOM /ABJICHUU.
Ocrarok pacteopsiir B MeOH (200 mu) u nepemersanu npu 70 °C B Teuenue 0,5 u. [Tocne
3aBepIIEHHs] PEaKLIUH, CMECh KOHLIEHTPHPOBAJIH NPY MOHIKEHHOM AaBiieHnH. OCTaTOK pacTUpalu
¢ METUJI-TpeT-OyTHIIOBBIM 3 upom (60 mir). Ocanok GuIbTPOBAIH, TPOMBIBAJIA METHII TPET-
OyTunoBbM 3¢upom (20 MJT) U CYIIUIIH MPH TOHHKEHHOM JaBJICHUH C TIOJy4YeHUueEM 4-XJ1op-2-
Metuicynbanmn-5,6,7,8-rerparuaponupuno|3,4-dmupumuanna (17,2 r, HeountmenHsrii, HCl) B
BUJI€ JKEJITOTO TBEPJOTO BELIECTBA, KOTOPOE HCIONb30BAIM HEMOCPEACTBEHHO Ha ClIeNyIoLIel

craguu 0e3 JONOJHUTEILHON OYUCTKH.

[0376] '"H aMmP (400 MI'u, meranon-dy) 6 = 4,35 (¢, 2H), 3,60 (T, J = 6,4 'y, 2H), 3,05 (1, /= 6,4
I'u, 2H), 2,55 (¢, 3H).

[0377] Cranus B: K pactBopy 4-xnop-2-metuncyibdanui-5,6,7,8-rerparuaponupuno [3,4-
d]mupumunmaa (16,5 r, Heountmenusiii, HCl) u TOA (20,0 r, 196 mmons, 27,3 mu) B TT'® (400 M)
nobassumu O6ensmikapoonoxyopuaar (16,7 r, 98,1 mmosnsb, 13,9 mur) no kamsim mpu 0 °C. Cmech
nepemernrBaiy pu 25 °C B Tedenue 0,5 4. [Tocie 3aBepiieHus peakiy, CMeCh pa3daBIsLI BOAOH

(80 mu1) 1 opranuveckwii cioit otaensin. Boanyro ¢a3sy skcrparuposanu EtOAc (200 mu).
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OObenuHeHHble opranuyeckue ciou cyurmi Hax MgSOy, GuIbTpoBaal U KOHLIEHTPUPOBAU MPU
MOHMKEHHOM JaBjieHnH. OCTaTOK OYHUINAIH C TIOMOLIBI0 XpOMaTOrpadu Ha CHITUKArese
(ITS/EtOAc ot 80/1 no 5/1) ¢ monyuennem 6en3un 4-xyop-2-metwicyiabdanmn-0,8-gurunpo-5H-
nupuao [3,4-d|mupumuaun-7-kapookcunara (19,6 r, 50,4 mmoub, nBe cranuu 86% Boixon, 90%

YHCTOTA) B BU/IE XKEJITOrO Macia.

[0378] 'H SIMP (300 MI'w, xopodopm-d) & = 7,37 (¢, SH), 5,18 (¢, 2H), 4,63 (¢, 2H), 3,877 (1, J =
8,0, 2H), 2,80 (yu. c., 2H), 2,54 (c, 3H).

[0379] Cramus C: K pactBopy 6en3un 4-xnop-2-metmicyiabdannn-6,8-gurunpo-5H- mupuno|3,4-
d]mupumugun-7-kapbokcunara (21,5 r, 55,3 mmonb, 1,00 skB.) B IMPA (400 M) noGaBnsian
DIEA (35,7 r, 277 mmounb, 48,2 mi, 5,00 3kB.) u 2-[(25)-nunepa3un-2-wi|aueronutpu (6,92 ,
55,3 mmonb, 1,00 3kB.). ITocne nepememusanus npu 80 °C B Teuenue 2 4, (Boc),0 (60,4 r, 277
MMOJIb, 63,5 M, 5,00 5kB.) 0OaBNIsIM K YKa3aHHOM Bbillle cMecH U niepemernuaiu rnpu 80 °C B
teyenue eie 2 4. [Tocne 3aBepuieHus peakiuy, cMech pa3dasisuiu Bonoit (800 M) u
skcrparupoBamu EtOAc (2 x 400 mu). OpraHudeckue CIou MPOMbIBAJIN HACBIIIIEHHBIM BOJHBIM
pactBopom xyiopuaa Harpus (300 mu), cymman Haa Na; SO, ¥ KOHLIEHTPUPOBAIH MPHU MOHKEHHOM
nasyieHuu. OCTaTOK OYUINANN C TOMOLIBIO XpoMaTorpaduu Ha cuukaresie (I13/EtOAc ot 10/1 no
1/1) ¢ nonyuenunem 6ensun 4-[(3.5)-4-Tper-OyTokcnkapOoHmMI-3-(IHAHOMETIIT) MunepasuH-1-mi|-
2-merwicynbbanun-6,8-nurunpo-SH-nupuno|3,4-d | mupumunun-7-kapdokcunara (24,3 r, 43,0

MMOJTb, 78% BBIXON, 95% YKCTOTA) B BUIE JKEITOTO TBEPAOTO BEIIECTBA.

[0380] 'H SIMP (400 MT'w, x0podopm-d) & = 7,43 - 7,29 (m, SH), 5,18 (¢, 2H), 4,76 - 4,54 (m, 2H)
4,46 (yw. 1., J = 18,4 T, 1H), 4,08 - 3,69 (m, 4H), 3,53 - 3,35 (m, 1H), 3,34 - 3,03 (m, 2H), 3,03 -
2,89 (m, 1H), 2,81 - 2,55 (m, 4H), 2,50 (c, 3H), 1,51 (c, 9H).

2

[0381] Cramusa D: K pactBopy Oensuin 4-[(35)-4-Tper-OyTokcrkapOoHUI-3-(1IHaHOMETH)
nunepasuH- 1 -un|-2-meruncynbdanun-6,8-auruapo-SH-nupuno| 3,4-d |mupumuaus-7-
kapOokcunara (24,3 1, 45,1 mmons, 1 3kB.) B EtOAc (480 mi) noGasnsimu m-CPBA (8,70 1, 42,9
MMoIb, 85% uucrtota, 0,95 3kB.) nopumsamu nipu 0 °C. Cmech nepemernsany npu 0 °C B TeueHne
0,5 u. Ilocne 3aBepiueHus: peakuuu, cMech pazdapisiiu Bonoi (800 mu). pH noBonuiu 110 8 ¢
nomotnbo NaHCO3 u opranndeckuii cnoii otnensanu. Boguyro dasy skcrparuposanu EtOAc (2 x
400 mun). Opraamgeckue cyion cymmian Hax Na;SO4 M KOHIIEHTPUPOBAH TPH TOHUKEHHOM

nasneHnd. OCTaTOK OYMINAJH C IIOMOIIBI0 XpoMarorpaduu Ha cunukarene (EtOAc/MeOH 100/1
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1o 10/1) ¢ nonyuenunem 6ensun 4-[(35)-4-tper-OyTokcnkapboHm-3-(1IaHOME T )T Iepa3uH- 1 -
uin|-2-metuncynbguHun- 6,8-muruapo-SH-mupuno| 3,4-d|nupumunun-7-kapookcunara (20,9 r,
36,4 mmoub, 81% Bbixon, 96% urcrora) B Buae Oenoro TBepaoro Beuectea. JKXMC [OCU, M+1]:
555.

[0382] Cranus E: K pactBopy Oenzun 4-[(35)-4-TpeT-0yTOKcukapOoHu-3-(1IHaHOMETH )
nunepasuH- 1-mn|-2-meruncynspuHmn-6,8-nurunpo-5H-nupuno| 3,4-d|nupumunug-7-
kapOokcunara (20,9 r, 37,6 mmonb, 1 5kB.) u [(2S5)-1-MeTunnupponuann-2-nui|meranona (8,67 r,
75,3 mmonb, 8,94 mn, 2 5kB.) B Toayoue (400 mu) nodasnsiin Tper-BuONa (7,23 1, 75,3 Mmonnb, 2
skB.) ipu 0 °C. ITocne nepemerBanus npu 0 °C B Teuenue 10 MHUH, cMeCh KOHIIEHTPHUPOBAIHU NIPH
MOHUKEHHOM naByieHuu. Octarok pazdassiiu Bomoi (200 mu) u sxctparuposanu EtOAc (2 x 400
mu1). Opranndeckue ciou cyimiu Hax Na; SOy M KOHIEHTPHUPOBAN TIPH ITOHUKEHHOM JaBIICHHH.
OcTaToK OuHuIIaIH ¢ TOMOLIBI0 00pameHHo-(a3oBol (asm-xpomarorpaduu [Boma (0,1%
MK)/aueronutpu]. @pakuun, copepsKamue NponyKT, HeHTPaIH30BbIBAIH HACHIIEHHBIM
pacTBOPOM ruapoKapOoHaTa HaTpusl, KOHLIEHTPUPOBAJIH TP MOHKEHHOM JaBJICHUH IS yAJIeHUs
MeCN u sxcrparuposaiu EtOAc (2 x 1000 mir). Opranndeckue ciou cymmin Hag Na, SOy u
KOHLIEHTPUPOBAJIH MPH MOHIKEHHOM JIABJICHUHU C nojTy4eHueM Oensun 4-[(3.5)-4-tpet-
OyTokcukapOoHUI-3-(unaHoMeTw) nunepasut- 1 -mi|-2-[[(2S5)- 1 -meTunnupponuann-2-
wi|metokcu]-6,8-auruapo-SH-nupuno| 3,4-d|nupumunun-7-kapdokcunara (13,5 r, 20,5 MMoib,

54% BbIxox, 92% uucrora) B BuAe xentoro Teepaoro semectsa. JKXMC [DCHU, M+1]: 606.

[0383] Cramus F: K pactBopy 6enzun 4-[(35)-4-Tper-OyTokcnkapOoHwI-3-(1IIaHOMETHI)
nunepasus- 1 -mi|-2-[[(2S)- 1 -meTunnupponuann-2-ui [ MeTokcH | -6, 8-nuruapo-5S H-nupuno[ 3,4-
d|nupumunuH-7-kapookcunata (3,50 r, 5,78 mmonb, 1 3kB.) B MeOH (60,0 mi) nobasJisiiu
NH3/MeOH (60,0 mu), Pd/C (1,00 r, 10% uncrora) B armochepe Ny. CycneH3uro nerasupoBaii B
BaKyyMe u nponysaiu H, Heckonbko pas. Cmech nepemernnsanu B atmochepe Hy (15 GpyHT/KB.
mroiim) ipu 25 °C B Teyenue 4 4. [Tocne 3aBepiieHust peakuy, KaTaIu3aTop OTQUIBTPOBBIBAIN U
¢GuIbTpaT KOHIEHTPUPOBAJIU NPH TOHWKEHHOM JIaBJICHHUU C NIOJTy4yeHHeM TpeT-0yTui (25)-2-
(umanomerun)-4-[2-[[(25)-1-meTunmuppoauauH-2-1ui | MeTokcu]-5,6,7,8-Terparuaponupunol3,4-
d]mupumunnna-4-wn|nunepasus- 1 -kapookcunara (Ilpomexkyrounoe coenunenue 66, 2,33 r, 4,55
MMOJIb, 79% BbIXOA, 92% YKHCTOTA) B BUIE JKEITOrO TBEPAOTO BELIECTBA, KOTOPOE UCTIOIB30BAN

HETIOCPECTBEHHO Ha CIEeAYIoLIel cranuu 0e3 JOMOTHUTENbHOW OYHCTKH.
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[0384] 'H SIMP (400 MI'w, xopodopm-d) & = 4,58 (yur. c., 1H), 4,34 (nx, J = 5,2, 10,8 Ty, 1H),
4,11 (un, J = 6,8, 10,8 Ty, 1H), 4,08 - 3,88 (m, 4H), 3,84 (yur. 1., J= 12,8 Ty, 1H), 3,25 - 3,03 (m,
4H), 3,01 - 2,88 (m, 2H), 2,82 - 2,51 (m, SH), 2,47 (¢, 3H), 2,27 (ar, J= 7,2, 9,2 T, 1H), 2,11 -
1,97 (m, 1H), 1,92 - 1,75 (m, 3H), 1,50 (c, OH).

IIpomesxyTouHoe coenuHenue 67
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Tper-OyTun 2-meruncynbpanun-4-(tpupropmermicyiabhornnoken)-6,8-nurnapo-5SH-nupuno| 3,4-

d]mupumuana-7-kapOokcunaT

[0385] Cramust A: Tper-OyTun 4-runpokcu-2-metuicynbdannn-6.8-nuruapo-SH-nupuno|3.4-

d]nupumunns-7- kapbokcunat. K nepemeninBaeMoMy pactsopy 1-tper-OyTun 4-31un 3-

okconunepuanH-1,4-nukapookcunara (50,0 r, 184 mmons, 1,00 3xB.) B MeOH (1,00 n) mpu 25 °C B
atmocdepe azora nodasisuiu NaOMe (49,8 r, 921 mmonb, 5,00 5KB.), € MOCIEAYOLIHM
nobaBjieHuEM 2-MeTHITH30THOMOYEeBUHBI (62,4 T, 331 mmons, 1,80 skB., H,SO,4) B Buae TBepaoro
BeliecTBa. Peakiinonnyto cMmeck nepememusainy npu 25 °C B redenue 16 4. PeakinoHHy0 cMech
noaxucisiiu HCI (2 M) no pH~S, a 3aTeM cMech KOHLIEHTPUPOBAJIH MIPU OHIKEHHOM JaBlIeHUU
s ynainenus MeOH. Octarok cycnenauposnau B 300 mut stunanerata v 300 Mi1 BOZbI U OBICTPO
nepemernnBainy. Cycnensuro GpuiasTpoBanu u Oenoe TBeproe BerecTBo codupanu. @uibTpaTt
OTAEJSUTH | IJIs1 yAaJIeHus: mpoMbiBaju Booi (1 x 300 MiT) M HACBIIIEHHBIM BOAHBIM PACTBOPOM
xaopuna Hatpus (1x 200 mut). Opranudeckue ciou otaesuin, cyumiu Hag Nay SOy, punbTpoBau
Y KOHLIEHTPUPOBAJIH C MOJy4eHHeM OeIoro TBEpIOro BeIecTBa. TPeT-0yTHil 4-ruipoKcu-2-
MeTwicyibdanui-6,8-muruapo-SH-mupuno| 3,4-d |mupumunun-7- kapobokcunart (51,0 r, 138
MmOk, 75,4 % Bbixon, 81 % uucToTa) mosy4asny B Buae O€I0ro TBEpAOro BEIIeCTBA U
MCTIOJIb30BAId HETMOCPEACTBEHHO Ha CIIENYIOIEH cTaauu 6e3 TomoNHUTeNbHONU ouncTKH. JKXMC

[M+1]: 298.

[0386] 'H SIMP (400MI'w, xnopodopm-d) & = 4,33 (¢, 2H), 3,61 (1, J=5,6 Ty, 2H), 2,68 - 2,49 (m,
5H), 1,50 (c, 9H).
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[0387] Cramus B: Tper-OyTun 2-metuicynbdanmi-4-(TpudTopMeTuacyabhOHUIOKCH) -6,8-

auruapo-SH-mupunol3.4-dJnupumunns-7-kapookcunar. K nepemernnpaeMoli CyCIeH3 UK TPeT-

OyTuia 4-runpokcu-2-mMetmicynbdanmn-0,8-nuruapo-SH-nupuno| 3,4-d [ nupumunus-7-
kapOoxkcunar (51,0 r, 171 mmons, 1,00 3xB.) B JIXM (500 min) npu 0 °C nobasnsanu DIEA (44,3 T,
343 mmonb, 59,9 mu, 2,00 3kB.), ¢ mocneayroimM nodasienueM TH0 (72,6 T, 257 mmodb, 42,4 M,
1,50 axB.) B atmocepe azora. Cpasy ske oOpa3oBaicsi KOpuIHeBbIi pacTBop. [Tocne
nepeMemnsanus npu 25 °C B TedeHue 16 4, peakIUOHHYIO0 CMeCh KOHLIEHTPUPOBAJIH C
MOJIy4eHHEeM KOPUYHEBOro Macia. KopruuHeBoe Maciio OUMINAIH € IIOMOIIBIO KOJIOHOUHON
xpomarorpadun (SiO,, Ilerponeiinslii a¢pup/Itunanerar = ot 1/0 no 10/1). YkazanHoe B
3arojIOBKe COeAUHEHHEe TPET-Oy T 2-MeTHICYIb(anmi-4-(TpudTopMeTHiICy TbPOHUITOKCH) -0,8-
aurunpo-5H-nupunol 3,4-d Jnupumuans-7-kapookcunat (46,0 r, 107 Mo, 62 % BbIXON)

MOJTy4ajiy B BUze skenrtoro Teepaoro semectsa. JKXMC [M+1]: 430.

IIpomesxkyTouHoe coenuHenue 68
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Tper-OyTin 4-[(35)-4-0en3mnokcukapOoHWII-3 -(IMaHOMETHJT ) TUTTepa3HH- | -1 |-2-

MeTuicybhanui-6,8-muruapo-SH-mupuno| 3,4-d |mupumunuH-7-kapOokcuiar

[0388] Cramus A: Tper-OyTma 4-[(3.5)-4-0eH3unokcukapOoHMI-3-(IMaHOMETUI ) TUTIEPa3UH- | -1 ] -

2-meruncynbbannn-6,8-nurunpo-SH-nupuno|3.4-dnupummnun-7-kapbokcunar. Cmech TpeT-

OyTun 2-metuncynbpanun-4 -(tpupTopmMeTuincynbpoHunoken)-6,8-muruapo-5H-mupuno| 3,4-
d]mupumunma-7-kapookcmnara (3,81 r, 8,87 mmons, 1,0 3kB.), 6eH3nn(2S5)-2-
(unaHoMeTHIT)NIUNIEpa3uH-1-kapookcnnara (IlpomexyTounoe coenunenue 63, 2,30 r, 8,87 Mmoub,
1,0 skB.), DIEA (3,44 1, 26,6 mmonb, 4,63 mi, 3,0 skB.) B JIM®A (20,0 M) nera3upoBajiu u
nponysaiu N, 3 pasa, a 3arem cmech nepemernnBany npu 100 °C B Teuenue 1 u B armochepe N,.
ITocne 3aBepiieHNs peaKLUH, PACTBOPUTEIND YAAJSIIN IIPU MOHWKEHHOM AaBieHnu. OCTaTok

OUHIIIAJIH C TOMOIIBIO KOJIOHOUHOM XpomaTtorpaduu (Si0,, [TeTponelinbiii a3pup/ITrnanerat= ot
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3/1 no 1:1) ¢ monyyeHneM yka3aHHOTO B 3aroJIOBKe coenHeHus TpeT-0ytu 4-[(35)-4-
OeH3UIOKCUKapOOHIII-3-(LIHaHOME T ) TUIIepa3uH- 1 -ui ] -2-meTuicynbpanui-6,8-quruapo-5H-
nupuno|3,4-d]nupumunun-7-kapookcunara (3,6 r, 6,16 mmosb, 69% Bbixon, 92,2% 4ucToTra) B

BUAC JKCJITOrO TBEPAOIO BECIICCTBA.

IIpomesxyTouHoe coenuHenne 69

O Br LiMe, Trd., Mel= Q
‘ 0-25°C, 354 O
43%

1-6pom-8-meTniHadTaneH

Br Br

[0389] Cramus A: 1-6pom-8-mermn-HadraneH. K pacrsopy 1,8-agudpomuadranena (1 r, 3,50

MMOItb, 1 3kB.) B TI'® (20 mu) nobasnsiiu MeLi (1,6 M B nuatunosom a¢dupe, 2,62 mi, 1,2 5kB.)
npu 0°C no karuaM. [Tocne nepememuBanus B Teuenne 30 mul nipu 0°C, metunitonun (3,38 T,
23,8 mmoub, 1,48 mi, 6,81 3kB.) nobassau no karisM. Cmeck Harpesanu 10 25°C u
nepeMelInBaIy B TedeHne emle 3 4. PeakMoHHyr0 cMech BIuBaiu B Bony (20 M) u
SKCTparupoBanu stunaneratoM (20 mi x 3). OO0beinHEHHbIE OpraHUYeCKHe CIOU MTPOMBIBAIIN
HACBIIEHHBIM BOJHBIM PacTBOpOM XJiopuna Hatpus (20 mu), cymman Hax Na,SOy, GunbTpoBanu u
KOHLIEHTPUPOBAJIU IIPU OHMKEHHOM JIaBJICHUU C MOJIyuyeHueM octatka. OCTaTOK OYUINAIH
npenapatuBHoit BOXKX (kosnonka: Phenomenex Gemini C18 250*50mMm™* 10 MKM; OABHKHAS
¢aza: [Boma (0,05% runpokcun ammonusi 00/00) - ACN]; B%: 45% - 70%, 28 mun; 40% MuH).
VYka3zaHHOE B 3arojioBKe coenuHeHue 1-0pom-8-metun-nadranex (340 mr, 1,49 mmons, 43%

BBIXOZ, 97% 4YUCTOTA) MONyYasi B BUAE XKEJITOTO TBEPOTO BEIECTBa MOCIIE TNO(UITH3ALINH.

[0390] 'H SIMP (400MTI 1, x10podopm-d) & = 7,75 (an, J = 0,8, 7,2 ', 1H), 7,69 (an, J = 0,8, 8,0
Ty, 1H), 7,66 - 7,59 (m, 1H), 7,30 - 7,22 (m, 2H), 7,13 (1, J = 8,0 'y, 1H), 3,05 (c, 3H).

IIpomesxyTounoe coenunuenue 70
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1-6pom-8-xnopHadTaneH

[0391] Cramus A: 1H-nadTo[1.8-de][1.2.3]rpuazun. K pactBopy Hadranen-1,8-nuamuna (100 r,
632 mmob, 1 3xB.) B AcOH (200 mut) u EtOH (1000 mut) nobasinsim m3oamm HuTput (72,6 T, 619

MMOJIb, 83,4 M, 0,98 5KB.) MO KaruIsiM B Te4eHue 2 4 rpu temnepatype mexay 18 u21 °C B
BonsiHOM OaHe. [Tocne mobOaBieHus, MOJYyUEeHHYIO KPAaCHYIO CYCIIEH3HUIO nepemMernnBaiu npu 25 °C
B TedeHue 16 4. Teeproe BerecTBo codupanyu puiasTpoBaHNEM, IIPOMBIBATH 3TaHOI (2 * 500 M) u
CYLIWIU TPU NOHMKEeHHOM naBienun. Coenunenue 1/-nadto[ 1,8-de][1,2,3]tpuasun (84 r, 496
MMOJIb, 79% BBIXO[) MOJyYaJIH B BU/IE€ KPACHOTO KPUCTAJUTMYECKOTO BEIeCTBA U HETTOCPEICTBEHHO

WCTIOJIB30BAIM Ha cienyromel craguu 0e3 ounctku. XKXMC [DCH, M+1]: 170.

[0392] Cramus B: 8-xnopHadranen-1-amun. K pactsopy 1H-nadro[1,8-de][1,2,3]Tpnasuna (84 r,
496 mmos, 1 5kB.) B HCI (1,5 1) nodasnsuu Cu (2,10 1, 33,1 mmounsb, 234 mki, 0,0605 5kB.).

Cwmech nepemenuBaiu rpu 25 °C B reyenue 12 4. [lonyueHnyro cmech pa3bdasisuii Bogoi (500
mu1) nHarpesaiu npu 85 °C B Teuenne 30 muH. [Tony4eHHBIH NOYTH MPO3PAYHBI BOAHBIH PacTBOP
(GuIbTpOBAIH, OXJAX/ANH, O/IIeTadlBaIl BOJHBIM PACTBOPOM aMMHaKa (10 CHHErO 1IBeTa 110
JIAKMYCOBOI Oymare) v pacTBOp dKcTparupoaju dTunanerarom (2 x 1000 m). O6benuHeHHbIe
SKCTpakThl cymuian Hax NaySO, GuibTpoBanu U KOHLIEHTPUPOBAIIH MTPU TOHIKEHHOM JIaBJICHUH.
OcTaTok OYHINAIN ¢ MOMOIIBIO KOJIOHOYHOH XpomaTorpadun (SiO,, ITerponeiinbrit
s¢up/Irunanerar = or 200/1 no 5/1). Coennnenne 8-xnopHadranes-1-amun (57 r, 259 Mmons,
52% BeIxox, 81% uuncrora) nojy4yanu B Buae KpacHoro Tepaoro Bemectsa. JKXMC [OCU, M+1]:
178.

[0393] Cranus C: 1-6pom-8-xnop-HadTanes. K pacrBopy 8-xnopHadranen-1-amuna (57 r, 320
mmoib, 1 3kB.) u TsSOH*H,0 (219 1, 1,16 mons, 3,6 3kB.) B MeCN (1000 mi1) nobasJisiiu pacTBOP
NaNO; (39,8 r, 577 mmoib, 1,8 5xB.) u CuBr (138 1, 963 mmonsb, 29,3 mi, 3 3xB.) B H,O (120 mu)

npu - 5 °C, 3aTeM peaknoHHYI0 cMech nepemernnsainy npu 25 °C B teuenue 12 4. PeakuinonHyo
cMech pa3dasisiy HackImeHHbIM Na, SO3; pactBopom (100 mir) 1 mepemernnBany B TedeHue 15
MHUH, 3aTeM 3KcTparuposaiu stunaneratoM (1000 mnx3). O0bequHEHHBIE OpraHUYeCKHe CIIOU
MIPOMBIBAJIH HACBILIEHHBIM BOJHBIM pacTBOPOM xyiopuaa Hatpus (S00 mi), cyumnu Han Na, SOy,
(GUIbTPOBAIN U KOHLIEHTPUPOBAIU NP MOHMKEHHOM JaBIICHUHU C MOy4eHHeM octaTka. OcTaTok
OUHMIIAH C TIOMOIIBIO KOJIOHOYHOM XpomaTtorpaduu (SiO,, [Terponetinbiii 3¢up). YkazanHoe B
3aroyioBke coeanHenue 1-6pom-8-xiop-Hadranena (56 r, 229 mmonb, 72% Bbixon, 99% uucroTa)
MOJIy4aJIy B BUJie O€JIOro TBEPAOro BEeleCcTBa.
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[0394] 'H SIMP (400MT 1, x10podopm-d) & = 7,93 (nn, J = 1,2, 7,6 T, 1H), 7,82 (an, J= 1,2, 8.4,
1H), 7,79 (nn, J = 1,2, 8,4, 1H), 7,67 (nn, J = 1,2, 7,6 Ty, 1H), 7,37 (1, J = 8,0 ', 1H), 7,28 (1, J =
8,0 'y, 1H).

IIpomesxyTounoe coenuHenue 71
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2-[(28)-4-[ 7-(8-xnop-1-HadTun)-2-[[(25)-1-meTunnupponuauH-2-ui | MeTokcu |-6,8-quruapo-S H-

WnTepm. 71

nupuno| 3,4-d JnmupumuanH-4-uin | nunepasuH-2-1it|aneTOHUTPUIT

[0395] Cramus A: 2-[(25)-4-[7-(8-xs0p- 1 -HadTmm)-2-[[(25)-1-MeTH1 nTUPPOTUANH-2-1JI [METOKCH |-

6.8-nurunpo-S H-nupunol3.4-d Inupumuans-4-un | nunepasu-2-wi|anerorutpui. K pactsopy

Tper-OyTun (25)-4-[7-(8-xnop-1-nadtum)-2-[[(2S)- 1-MeTunnupponuanH-2-ui|MeTokcu]-6,8-
ourunpo-5 H-nupunol 3,4-d Jnupumuann-4-wmi | -2-(uuaHoMeTwn )nunepasus- 1 -kapookcmnara (0,5 T,
791 mxmoms, 1 3kB.) B nuokcane (5 mir) nodassimi HClenuokcan (4 M, 5,00 v, 25,3 skB.) pu O
°C. Cmech nepememuanu npu 25 °C B reuenue 1 4. Ilocne 3aBepiueHus peakuuu, CMeCh
KOHLIEHTPUPOBAJIH MPH OHIKEHHOM JAaBJICHHHU C MTOJYYSHHEM He COBCEM YHCTOro mpoaykra (500
mr, HeounteHHsi, HCI) B Bune kopiuuHeBoro Teepaoro Bemecrsa. 60 Mr He COBCEM YHCTOTrO
npoaykTa ouninainu npemnapatusHoit BOXKX (konmonka: Phenomenex Gemini 150*25mm* 10MKMm;
nonswxkHast (paza: [Bona(0,04% NH;*H,0 + 10mm NH4HCO;) - ACN]; B%: 50% - 80%, 10 muH).
Kenaemble ppaxumu codupanu u MMoGUIM3UPOBAIN C MONYIEHHEM YKa3aHHOTO B 3ar0JIOBKE
coenunenus 2-[(25)-4-[7-(8-xnop-1-nadrun)-2-[[(25)-1-MeTun nuppoIUIHH-2-1J1|METOKCH |-6,8-
aurunpo-5H-nupunol 3,4-d Jnupumuans-4-mn Jiunepasus-2-un|anerorutpuna (19,3 mr, 36,1
MKMOJIb, 34% BbIXOA OYUCTKH, 99,2% 4uncTOTa) B BUIE HE COBCEM OEJIOro TBEpAOro BEIleCTBa.

HKXMC [OCH, M+1]:532.

[0396] 'H SIMP (400 MI'w, xopodopm-d) 8 = 7,75 (1, J = 8,4 ', 1H), 7,60 (uz, J = 1,6, 8,0 I'y,
1H), 7,52 (nn, J= 0,8, 7,2 T, 1H), 7,44 (ar, J = 3,6, 7,6 T, 1H), 7,36 - 7,29 (m, 1H), 7,22 (1, J =
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6,8 T, 1H), 4,46 - 4,34 (v, 2H), 4,15 (11, J=6,4, 10,6 Ty, 1H), 4,04 (yw. 1., J=12,4 I'y, 0,5H),
3,95 - 3,79 (v, 2H), 3,74 (yw. 1., J=12,8 T'w, 0,5H), 3,63 - 3,48 (v, 1H), 3,40 - 2,99 (m, 7H), 2,98 -
2,80 (m, 2H), 2,73 - 2,61 (m, 1H), 2,60 - 2,49 (m, 3H), 2,47 (1, J=2,4 Ty, 3H), 2,32 - 2,23 (m, 1H),
2,10 - 1,99 (v, 1H), 1,82 - 1,68 (m, 3H).

IIpomesxyTouHoe coenuHenne 72
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2-[(25)-4-[7-(2,3-mumernndennn)-2-[[(25)- 1 -meTnnnupponuanH-2-ui | MeTokcu | -6, 8-gurunpo-5H-

nupuno|3,4-d|mupumMuanH-4-mi |nunepasuH-2-mi |aneTOHUTPUIT

[0397] Cramus A: (25)-2-(umanomerwn)-4-[7-(2.3-numerundennn)-2- [[(25)-1-MeTUITHPPOIUINH-

2-ua|merokcu]-6.8-nurunpo-SH-nmupunol 3.4-d|nupumunun-4-mwi|nunepasud- 1 -kapOoOKCcHIaT.

Cwmech Oenzun (25)-2-(unanomernn)-4-[2-[[(25)-1- meTunnupponuanH-2-un|MeTokcu|-5,6,7,8-
terparuaponupuno|3,4-d|nupumuann-4-ui|nunepasus- 1 -kapbokcunara (1,22 r, 1,98 mmons, 1,0
9KkB.), 1-Opom-2,3-numernn-6ensosna (1,10 r, 5,93 mmoss, 802 Mk, 3,0 skB.), Cs,CO; (1,93 1, 5,93
MMOJIb, 3 5kB.), RuPhos (185 mr, 396 mxkmounb, 0,2 5kB.) u Pdy(dba); (181 mr, 198 mxmons, 0,1
5KB.) B Tojyosie (8 M) merazupoBaiu, a 3aTeM Harpesaju 1o 90 °C B reuenue 12 4 B armocdepe
N». Ilocne 3aBepiueHus: peakliuy, CMeCh KOHLIEHTPUPOBAJIN IIPU NOHMKEHHOM AaBieHnH. OcTarok
pazbasisiin Bonoit (20 mur) u sxctparuposanu EtOAc (3 x 30 mur). OpraHudeckue Caou CyIIHIN
Hag Na; SO, GuasTpoBaIy M KOHIEHTPUPOBAH NPU TIOHWKEHHOM JaBieHnH. OCTaTOK OYUINAIH C
NMOMOIIbI0 00patieHHO-(a30Boit dudi-xpomarorpaduu [Bona (0,1 % MK)/aueronurpu].
CoOpanHble jxenaeMble (PpakLuu HEUTPATU30BbIBAIIN HACHIIEHHBIM PACTBOPOM I'HIpOKapOOHaTa
HaTPUs ¥ KOHLIEHTPUPOBAJIH MPH MOHIKEHHOM JaaBjieHun s ynajierus MeCN, a 3atem
skctparuposanu EtOAc (3 x 50 mur). Opranuueckue ciou ey Hag Na,SO, u
KOHLICHTPUPOBAJIU TIPU MMOHUKEHHOM JaBJICHUH C rosnydeHueM (2.5)-2-(uuanomerin )-4-[7-(2,3-

numerwiadenmn)-2- [[(25)-1-metunnuppoauaus-2-wui |metokcu |-6,8-nurunpo-SH-nmupuno| 3,4-
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MAPUMUIUH-4-uj|munepasut- 1 -kapookcuiara (380 mr, 623 mrmoib, 32 % Bexoxm, 100 %
1Y P 1Y

YHCTOTA) B BUAE xKeaToro Teepaoro seuecrsa. JKXMC [DCH, M+1]: 610.

[0398] Cramus B: 2-[(25)-4-[7-(2.3-numerundennn)-2-[[(25)-1-MeTUAONPPOTUINH-2 -1 |METOKCH |-

6.8-murnnpo-SH-upuno| 3.4-d|nupumMuana-4-ui Jnunepasud-2-mi Janeroaurpu. NHi

6apboruposanu B MeOH (20 mn) npu -70 °C B Teuenue 30 muH. PactBop Oensun (25)-2-
(umanomerun)-4-[ 7-(2,3-gumerundenun)-2-[[(25)-1- meTuanuppOIHIUH-2-11 |MeTOKCHU |-6,8-
ouruapo-S H-mupuno| 3,4-d|nupumuana-4-un | nunepasun- 1 -kapookcumnara (380 mr, 623 MKMOJIb,
1,0 5kB.) noOaBIsUIN B BBIIIEYKA3aHHBINH pacTBOp ¢ nocnenywomum nodasneraneM Pd/C (200 mr,
10% uncrora) B armocepe Ny. CyCcrneH3mro nerasupoBaiv B BaKyyMe U npoayBaiu Hy HECKObKO
pa3. PeakirioHHyto cMech nepemernuBanu B atmocdepe H (15 ¢pynat/kB. mroiim) nipu 25 °C B
tedenue 1 u. [Tocne 3aBepiieHns peakiiy, KaTaIu3aTop OTQUIBTPOBLIBAIN U (PHIBTPAT
KOHLIEHTPHUPOBAJIH, MOJTy4asi yKa3aHHOE B 3arojioBke coenunenue 2-[(25)-4-[7-(2,3-
numetruiadenn)-2-[[(25)-1-merunnupponuaun-2-ui |MeTokcu|-6,8-auruapo-S H-nupuno| 3,4-
d|nupumMunnH-4-un|nunepasus-2-unlaneToHutpui (230 mr, 459 mxmonb, 74% Bbixon, 95%

LII/ICTOTa) B BUAC JKCJITOrO TBEPAOIO BEIICCTBA.

[0399] 'H saMP (400 MTI'ny, xnopodopm-d) 6 =7,11 (1, /= 8,0 'y, 1H), 6,96 (1, J = 8,0 'y, 2H),
439 (on, J=4,8,10,4 'y, 1H), 4,14 (an, J=7,2, 9,6 I'u, 1H), 4,02 — 3,95 (M, 3H), 3,84 — 3,78 (m,
1H), 3,31 - 3,19 (m, 1H), 3,17 — 3,04 (M, SH), 3,04 — 2,95 (m, 1H), 2,89 (an, /=9,2, 11,6 T'u, 1H),
2,76 — 2,62 (m, 3H), 2,58 — 2,50 (m, 2H), 2,48 (¢, 3H), 2,30 (c, 3H), 2,29 - 2,23 (m, 4H), 2,12 - 2,00
(m, 1H), 1,89 - 1,76 (m, 3H).

IIpomesxyTouHOe coenuHeHue 73
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[0400] TpeT-OyTun(2S)-2-(nanomerun)-4-[ 7-(2,3-numerundennn)-2-[[(25)-1-meTunnupponuaus-

2-un|merokcu|-6,8-nurunpo-SH-nupuno|3,4-d|mupumunna-4-un|nunepasus- | -kapOokcunar
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[0401] Cramust A: Tper-Oytui (25)-2-(1tnanomerun)-4-[7-(2,3-numerndennn)-2-

meTuiacyibdadun-6.8-nurunpo-SH-nupuno| 3.4-d|nupumunug-4-mi Jounepasus- 1 -kapOOKCUIIAT.

Cwmech Tpet-OyTin (25)-2-(nmanomerin)-4-(2-metuncynsdanui-5,6,7,8-rerparunponupuno| 3,4-
d|mupumunuH-4-un)nunepasus-1-kapooxcnnara (1,60 r, 3,96 mmons, 1,0 3kB.), 1-6pom-2,3-
numetui-oensona (1,61 r, 8,70 mmons, 1,18 mu, 2,20 3kB.), Pd,(dba); (362 mr, 395 mkmonb, 0,10
3kB.), RuPhos (369 mr, 791 mxmonnb, 0,20 3kB.) u Cs,CO5 (3,87 1, 11,9 mmons, 3,0 5kB.) B TOIyOJI€
(8,0 M) nerasuposanu u nponysanu N, 3 pasa, a 3areM cMmech nepemernusanyu npu 90 °C B
teuenue 12 4 B atmocdepe Ny. OpraHnueckuil pacTBOPHUTENb MPOMbIBAIN Boaoit (20,0 mi).
Bonanyto ¢asy skcrparuposainu stunaneratoM (3 x 30,0 mi). OObeqUHEHHbBIE SKCTPAKTBI
MIPOMBIBAJIM HACBILIIEHHBIM BOIHBIM pacTBOPOM xyopuzaa Hatpus (80,0 mu), cymunn Hag Na, SOy
PacTBOPUTENb 3aTE€M YIAJSIIN IIPU MOHIKEHHOM AaByieHnu. OCTaTOK OYHINANN C TTOMOIIBIO
KOJOHOUHOH xpomarorpadun (Si0,, Ilerponelineiii a¢up: aTunauerar=3 : 1 aTunanerar :
Mertanon = 10 : 1). Coenunenue Tpet-Oytun (25)-2-(umanomernn )-4-[ 7-(2,3-aumerund e )-2-
MeTuiIcynbhanui-6,8-quruapo-SH-mupuno| 3,4-d|mupumunus-4-ni | nunepasus- 1 -kapOokcunar
(900 wmr, 1,59 mmonb, 40% BbIxon, 90% 4YKCTOTA) TIONYyYaH B BUAE JKEITOTO TBEPIOTO BEIIECTBA.

KXMC [ICH, M+1]: 509.

[0402] 'H SIMP (400 MI'u, Xnopodopm-d) § 7,11 (r, J = 15,6 'y, 1H), 6,95(n, J = 8,0 ['u,2H), 4,63
(yw. c., 1H), 4,10 — 3,93 (v, 4H), 3,89 (yw. 1., J = 4,8 T, 1H), 3,27 (nn, J=3,6 T, J = 13,6 T,
1H),3,24 — 3,05 (v, 3H), 3,05 — 2,95 (v, 1H), 2,89 — 2,67 (m, 4H), 2,52 (c, 3H), 2,30 (¢, 3H), 2,28
(c, 3H), 1,52 (c, 9H).

[0403] Cramus B: Tper-Oytun (25)-2-(uuanomernn)-4-[7-(2.3-numernndennn)-2-

METHICYIbQUHII-6,8- muruapo-5H-nupuno|3.4-d|nupumMuniH-4-ui|nunepa3ut-1-kapOoKCUar.

Cwmecp Tper-OyTin (25)-2-(manomern)-4-[ 7-(2,3-numernindennn)-2-meruncyabhanmi-0,8-

aurunpo-5H-nupunol 3,4-d|nupumuans-4-un Jnunepasus- 1 -kapookcunara (500 mr, 983 MxkmoIb,
1,0 5kB.), 3-xnopbenszonkapdonepokcokucaotrsl (200 mr, 983 mxmons, 1,0 5kB.) B AXM (5,0 M)
nerasuposaiu U npoaysaiu N, 3 pasa, a 3atem cMmech nepemernnsaiu rnpu 0 °C B Teuenue 30 MuH
B armMocepe N, Opranudeckuii pactBopuress mpombisanu Boaoit (10,0 mir). Bogayro dasy
sKcTparupoBany stwareratoM (3 % 20,0 mu). O6bearHEHHbIE SKCTPAKTHI IIPOMBIBAIIN
HACBILIEHHBIM BOJHBIM pacTBOpoM XxJyiopuna Hatpus (50,0 mu), cymmnu Hax Na; SO, pacTBopuTens
3aTeM YIS IPU TOHIKEHHOM faByieHHH. OCTaToK OYHINAIH ¢ TOMOLIBIO KOJIOHOYHOM

xpomarorpaduu (SiO,, Ilerponeiinslii a3¢up: sTunanerat=3 : 1 arunauerar : Meranon = 10 : 1).
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Coenunenue tper-OyTui (25)-2-(unanomermn)-4-[ 7-(2,3-numernndenmn)-2-mMeTrncynbHuami-6,8-
aurunpo-5H-nupunol 3,4-d|nupuMuans-4-un Jnunepasus- 1 -kapookcunar (450 mr, 793 MKMOIb,
81% BrIXOA, 93% uncrora) noay4anu B Buae xkentoro Teepaoro semectsa. JKXMC [OCH,

M+1]:525.

[0404] Cramus C: tper-OyTun (25)-2-(timanomernn)-4-[7-(2.3-numernndennn)-2-[[(25)-1-

METWIIHPPOJUANH-2-UJ |]MeToKCH |-6. 8-nurnnpo-S H-nupunol 3.4-d|nupumuana-4-ui |nunepasut-

1-kapookcunar. Cmeck TpeT-OyTun (25)-2-(unanomermn)-4-[ 7-(2,3- numerundennn)-2-
MeTICy b UHII-6,8-muruapo-5H-mupuno| 3,4-d|nupumunusa-4-wi | nunepasus- 1 -kapOokcunarta
(800 mr, 1,52 mmouns, 1,0 3kB.), [(2S)-1-meTunnupponuans-2-un|meranona (369 mr, 3,20 MMoIb,
380 Mk, 2,10 3kB.), TpeT-BuONa (293 mr, 3,05 mmoib, 2,0 3kB.) B Toayoste (10,0 mi)
nerasuposaiu U npoaysaiu N, 3 pasa, a 3atem cMmech nepemernnsanu rnpu 0 °C B Teuenne 30 MuH
B atMoc(epe N,. B peakumonnyro cmech nodasnsu Boay (20,0 min). HeounineHnnyro cmech
sKcTparupoBany stunaneratoM (3 % 30,0 mu). OObenHEHHbIE SKCTPAKTHI TPOMBIBAIIH
HACBILIEHHBIM BOJIHBIM pacTBOpoM xJyiopuna Hatpus (80,0 mu), cymmnu Hax NaySO4 pacTBopuTens
3aTeM yAaJsUi [IpU NOHWKEHHOM JiaBjieHuH. OCTaTOK OUHUINAIH C TOMOIIBI KOJJOHOYHOMH
xpomarorpadun (SiO,, Ilerponeiinslii a3¢up: stunanerat=5: 1 Juxnopmeran: Meranon=10:1).
VYka3aHHOE B 3aroyioBKe coenHeHue Tper-0yTui (25)-2-(unanomermn)-4-[ 7-(2,3-numerundennn)-
2-[[(28)-1-meTunnuppoauauH-2-ui |MeTokcu|-6,8-nuruapo-S H-nupuno| 3,4-d|nupumuann-4-
wi|nunepasun- 1 -kapbokcuiar (740 mr, 1,22 mmods, 80% Bbxoa, 95% ducToTa) MoTydaiu B BUIE

skenrroro TBepaoro Bemecta. JKXMC [OCH, M+1]: 576.

[0405] 'H SIMP (400 MI', Xnopodopm-d) § 7,10 (r, J = 15,2 T, 1H), 6,95 (1, J = 8,0 T'y, 2H),
4,61 (yuL c., 1H), 4,39 (un, J = 4,8 T, J = 9,6 T';, 1H), 4,13 — 4,00 (m, 4H), 3,89 (yur 1., J = 12,4
Tu 1H), 3,27 - 3,13 (v, 3H), 3,13 — 2,95 (m, 3H), 2,87 — 2,65 (m, SH), 2,49 (c, 3H), 2,30 (c, 3H),
2,27 (¢, 3H), 2,09 — 2,06 (v, 1H), 2,06 — 2,04 (m, 1H), 1,93 — 1,62 (m, 4H), 1,51 (c, 9H).

ITIPUMEP 1
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1-(4-(7-(3-runpoxcunadranen-1-un)-5,6,7,8-rerparunponupuno| 3,4-d jnupumunun-4-
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[0406] Cramus A: TpeT-OyTi 4-(4-((6eH3Ua0KCH )KapOOHMI )TUIepa3uH-1-mi)-5.8-

muruapornpunol3.4-dlnupumunnn-7(6H)-kapbokcunar: B 2 M numeTnnaneramuna 100aBIIsIn

TpeT-OyTun 4-xnop-5,8-nuruaponupunol3,4-d Jmupumuaus-7(6H)-kapbokcunar (1,0 r, 3,7 MmMounb),
tprTHaamuH (1,0 mi, 7,4 MMonb), u Oersun 1-nunepasunkapookcunar (0,86 mu, 4,4 MMOIB).
PeaxunoHHbIN COCY/ 3aKPBIBAIM U PEAKLIMOHHYIO cMech Harpesaiu 10 90 °C npu
nepeMernnBaHuy. [locie 5 4, peakIHOHHYIO CMeCh pa30aBIIsIM HACHIIEHHBIM BOAHBIM PaCTBOPOM
XJIOpUIa HATPUS M SKCTPArupOBAIN METHII TPET-OyTHIIOBBIM dpupom. OObennHeHHbIe

OpraHn4eCKUE CJIOU NMPOMbBIBAJIN MTOCJICA0BATCIIbHO HACBIIIIEHHBIM BOAHBIM PACTBOPOM XJIOpUAa
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AMMOHWSI U HACBILIIEHHBIM BOIHBIM PACTBOPOM XJIOpuaa HaTpwsi, cymuin Hag MgSQy, u
KOHLIEHTPUPOBAJIH MTPH TIOHIKEHHOM JaBJICHHH TYCTOro Macia. Macjo xpomarorpadupoBaiu
(RediSep®, 24 r) smroupysi cmechio 1:1 saTunamerat/cMech M30MEPOB T'eKCaHa C MOJy4YeHUEM TPET-
OyTun 4-(4-((6ensunokcn)kapOonmn ) nunepasun- 1 -un)-5,8-nurunponupuno| 3,4-d jJnupumuann-

7(6H)-xap6okcunata (1,3 T, 2,9 Mmmons, 77 % Beixon). DCU+XUAJI MC m/z 454,2 [M+H]".

[0407] Cranus B : Bensun 4-(5,6.7,8-rerparunponupuno|3.4-d Jnupumunus-4-wn)nunepasus-1-

kapbokcmiat: K pactBopy Tper-OyTun 4-(4-((0eHsmnokcn)kapOoHmn )nunepasun- 1-mm)-5, 8-
murunponupuno|3,4-dmupumunns-7(6H)-kapbokcnnara (1,58 r, 3,484 MMonb) B tUXJiIOpMeTaHe
(11,61 mn, 3,484 mMmorb) no0aBiAnl TpUGTOPYKCYCHYIO KUCIOTY (2,668 mi1, 34,84 MmMonb) u
PEaKLMOHHYIO CMeCh IIepeMelINBalIH IPYU KOMHATHOH TeMneparype B TeueHue 3 4. PeakIIMoHHYO
CMeCh KOHLIEHTPUPOBAJIH IPH MOHMKEHHOM JIaBJICHUH U OCTATOK PACTBOPSUTH B ANXJIOpPMETaHE.
PactBop npombianu nocaeaoatenbHo 1M NaOH 1 HacHIIIEHHBIM BOAHBIM PaCTBOPOM XJIOPHIA
HaTpusi, cyimid Haa Na, SOy, GuibTpoBaniu 1 KOHLEHTPUPOBAHN MPH OHMKEHHOM JaBJICHHUH.
HeounieHHbIH NPOayKT OYUIIANN C TOMOLIBIO KOJOHOYHOH XpomaTtorpadun (Biotage Isolera, 24
r Isco RediSep® Gold, ot 10 1o 20% meraHO/ muXJI0opMeTaH) ¢ noiay4eHuem npoaykra (1,1 r,
89%) B Buze moutu Genoii mens. DCU+XUAJ MC m/z 354,2 [M+H]".

[0408] Cramus C: 6enzun 4-(7-(3-(meTokcumeTokcu )HabTaneH-1-um)-5.6.7.8-

rerparuaponupuno|3.4-dnupumuann-4-uin)nunepasus- 1 -kapbokcunar: B Buasy nobasnsiu
tpuc(aubensununeHaneroH ))nunamianui (0) (0,0069 r, 0,0075 mmons), rac-2,2’-
ouc(nudpenundocduno)-1,1’-6unadrun (0,0096 r, 0,015 mmons) u Toayon (0,62 mi, 0,19 Mmmonb).
APproH npoayBaiu yepes CMech B TEUSHHE 5 MUH 1 3aTeM BHaJy 3aKpbIBAJI U CMECh HarpeBaJu 110
100 °C B Teuenue 15 muH. CMech OXJaKIAIH 10 TEMIIEPATyPbl OKPYKAIOIIEH Cpebl U 3aTeM
nobassiiu TpeT-0yrokcua HaTpus (0,036 r, 0,37 MMOJIb) € MOCHEAYIOLINM Ao0aBieHueM 1-6pom-
3-(merokcumerokcu)Hadranena (0,050 r, 0,19 mmons) u 6enzun 4-(5,6,7,8-
terparuaponupunol3,4-d Jmupumunnn-4-mn)nunepasus- 1 -kapdoxcunara (0,13 r, 0,37 MMoub).
Buany 3axpbiBanu u cmech Harpesanu 10 100 °C B reyenue 20 4. CMech OXJaxaanu 10
TEMITEpaTyphl OKPY>KAIOIIEH Cperibl, pa30aBIsuii JUXJIOPMETAHOM U (PHIbTPOBANHN Yepes
crexs1oBoIOKOHHBIH pribTp GF/F. @unbTpaT KOHLEHTPHPOBAIH U OYHIIAIH C ITOMOIIBIO
KOJIOHOYHOH xpomaTorpaduu (Biotage Isolera, 12G Isco RediSep®, 10-50%

ATUNALIETAT/ TUXJIOPMETaH) ¢ nmonyueHreM npoaykra (0,062 r, 61%) B Buae mouTu 0ol MeHsl.

DCU+XUAITMC m/z 540,3 [M+H]".
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[0409] Cramus D : 7-(3-(meTokcumeTokcu ))HadTaneH- 1 -wun)-4-(nunepasun-1-ui)-5.6,7.8-

terparuaponupunol3.4-dJoupumunus: K pacrsopy 6ensun 4-(7-(3-(MeTokcUMeTOKCH )Ha(TaeH-

1-mn)-5,6,7,8-rerparunponupuno| 3,4-d |mupumunua-4-wn)nunepasus- 1 -kapdokcunara (0,061 T,
0,11 mmounp) B 3tanone (1,1 mi, 0,11 Mmmons) u Terparuapodypane (1,1 mi, 0,11 Mmons)
nobasisun nayaauii (0,024 r, 0,011 mmons) (Degussa tun, 10 % macc., 50% H,0). Atmochepy
H; B peakunoHHBII COCy] TOCPEACTBOM BaKyyMa, U 3aT€M PEAKLIMOHHYIO CMECh YA€ KUBAJH B
armoctepe H,. Cmech nepemeninBainy npyu TeMrepaType okpyskaroieii cpensl npu 2,5 4, 3aTeM
pa30aBIsLITH METAHOJIOM U PUIBTPOBANN Uepe3 cTekyIoBoIoKOHHBIH GunbTp GF/F. BecuserHbrit
¢GUIbTpaT KOHIIEHTPUPOBAJIN MPH MOHMKEHHOM JIaBJIEHUH C TOJYOJIOM C IOJTy4YeHHEM He COBCEM
Oenoii menbl (0,048 1, 105%), KOTOPYHO UCTOJB30BAIN HEMOCPEACTBEHHO HA CIEAYIOIIUI CTaIMH.

SCU+XUAI MC m/z 406,2 [M+H]"

[0410] Cramus E: 1-(4-(7-(3-(MeTokcuMeTOKCH )HA(TaTeH-1-111)-5.6.7. 8-TeTparuaponupuno|3.4-

d]mupumunme-4-mn)nunepasuH- 1 -umnpon-2-eH-1-ou: K cycnensun 7-(3-

(MeToxkcumerokcH )HadTanes- 1 -un)-4-(nunepasus-1-un)-5,6,7,8-rerparuaponupunol 3,4-
d]mupumunmaa (0,046 r, 0,11 mmone) B nuxnopmetane (1,1 mir, 0,11 Mmons) npu Temmepatype
OKpy>Karowieit cpenbl qodasisuu akputomwtxyiopua (1,2 mi, 0,12 MMoIib) (CBEKENPUTOTOBJICHHBIN
0,1 M pacTBOp B AMXJIOPMETaHE) C MOCIEAYOIUM aodasneHneM TpusTuiamuHa (0,032 mu, 0,23
MMOJIb). PeakIMOHHY 0 CMech IepeMeInBaIi Py TeMIIepaType OKpyKaromel cpesl B TeueHue |
4. CMeCh KOHIICHTPUPOBAJIU U MPOIYKT OUULIAIN C IIOMOLIBIO KOJIOHOYHOH XpoMaTorpaduu
(Biotage Isolera, 12 r Isco RediSep®, stunanerar) ¢ nonydenuem npoaykta (0,042 r, 79%) B Bune

nourtu Genoit nensr. DCU+XUAJT MC m/z 460,2 [M+H]"

[0411] Cramus F: 1-(4-(7-(3-runpokcunabranen-1-mm)-5.6.7. 8-rerparuaponupuno|3.4-

d]oupumunme-4-mn)nunepasuH- 1 -umnpon-2-eH-1-ou: K pacrsopy 1-(4-(7-(3-

(MeToxkcumerokcu)HadTanes-1-un)-5,6,7,8-rerparugponupuno| 3,4-d | mupumuana-4-
wnnunepasuH-1-mnnpon-2-eH-1-ona (0,034 r, 0,074 mmonsb) B aTunauerare (0,74 mu, 0,074
MMOJTb) NOOABJISLTN XJIOPHUCTOBOIOPOIHYIO KUCIOTY (5-6 H pactBop B 2-nipomanose (0,44 mi, 2,2
MMOJIb). CMech niepeMeInnBaIu Pu TEMITEPATYpPe OKPYIKArOLIeH cpenbl B TeueHue 5 4. Cmech
pasbasisin sTrnaneraroM (10 min), punsTpoBany Yepes MOJUIPONTUICHOBbIH QUIBTP U
coOpaHHOE TBEpJOe BELIECTBO MPOMBIBAJIN 3TUJIALIETATOM U CMECBIO H30MEPOB I'eKcaHa ¢
nonyueHuem nponykra B Bune HCI comn. Heountmennoe Bemectso odpadaTsiBanu 1 M1 aMMOHUS

FI/II[pOKCI/II[a/MeTaHOJ'[a JJIA HeﬁTpaHI/ISaHI/II/I KHUCJIOTBI U CMECh KOHLICHTPUPOBAJIU. Ocratok
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pactBopsutu B 10% MeTaHOJ/ TUXIOpMETaHe ¥ OUUINAIN C TOMOIIBI0 KOJIOHOYHOH XpomaTorpadpuu
(Biotage Isolera, 12 r Isco RediSep®, 2 1o 5% meTtanon/3THianeTar) ¢ moay4eHUeM MPOayKTa
(0,008 1, 25%) B Buze moutu Oenoro TBepaoro Bemectsa. JCU+XUAIL MC m/z 416,2 [M+H]+'

[0412] 1H AMP (CD30D, 400 MTI'ny) 8,49 (c, 1H), 8,07 (xax. a., J =82 TI'y, 1H), 7,61 (xax. n.,J =
8,2 T'w, 1H), 7,35 (m, 1H), 7,25 (m, 1H), 6,80 (m, 3H), 6,23 (n, J = 16,8, 1,6 ', 1H), 5,77 (an, J =
10,6, 2,0 T, 1H), 4,22 (yw. ¢., 2H), 3,80 (xkax. 1., ] =4,7 'y, 4H), 3,63 (ym. ¢., 4H), 3,35 (ym. c.,
2H), 3,03 (ym. c., 2H).

IIPUMEP 2

OT\
CJ
J

OH

N

1-(4-(7-(7-runpoxcunadranen-1-un)-5,6,7,8-rerparunponupuno| 3,4-d jnupumunun-4-
WI)IUIepasuH- 1 -umnpon-2-eH-1-oH
[0413] Cunre3npoBany aHaJIOrH4HO criocoly onucanHomy it Ilpumepa 1, ucnionesys 2-6pom-7-
(Merokcumerokcu)HadTaneH BMecto 1-6pom-3-(MeTokcumeTokcu)HadTaneHa Ha Craguu C.

DCU+XUATIMC m/z 416,1 [M+H]"
ITPUUMEP 3

e

N

()

N
=N

1-(4-(7-(ma¢ranen-1-un)-5,6,7,8-rerparuaponupunol 3,4-d | nupumuauH-4-un)nunepasus- 1 -
uin)nporn-2-eH-1-oxH

[0414] Cunre3upoBanu aHaJOrH4YHO criocoly onucanHomy i Ilpumepa 1, ucnionssys 1-
HonHadTaneH Bmecto 1-0pom-3-(metokcumertokcu)HadraneHa vHa Craguu C. SCU+XHUAJI MC

m/z 400,2 [M+H]"
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IIPUMEP 4

)

OH N
SO
F
1-(4-(7-(2-prop-6-runpoxcudenun)-5,6,7,8-rerparuapormpuno| 3,4-d nupumuana-4-
WI)IHIIepasuH- 1 -um)pon-2-eH- 1 -0
[0415] Cunre3npoBanu aHatoru4Ho crocoly onucanHomy st Ilpumepa 1, ucrionesyst 2-6pom-1-

¢dTop-3-(MeTokcuMeTH)0eH301 BMecTO 1-Opom-3-(MeTokcumeTokcH )HadTaneHa Ha Ctaguu C.

BCU+XUAL MC m/z 384,2 [M+H]"
ITPUUMEP 5

)

HO. N \/)N
o
F
1-(4-(7-(2-drop-5-runpokcudenun)-5,6,7,8-rerparuapormpuno| 3,4-d |mupumuaua-4-
WJI)IUIepasyuH- 1-um)npon-2-eH-1-oH
[0416] CunTre3npoBanu aHaJIOrH4HO criocoly onucanHomy i Ilpumepa 1, ucnonesys 2-6pom-1-

¢dTOop-4-(MeTokcHMETOKCH )OeH3011 BMecTO 1-Opom-3-(MeTokcumerokcn)HadraneHa va Cramun C.

DCU+XUAIMC m/z 384,2 [M+H]"

ITIPUMEP 6

OY\

N

(/]

N
N

HO. N P
O N

1-(4-(7-(3-runpokcunadranen- 1 -mn)-6-metin-5,6,7,8-rerparunponupuno| 3,4-d [mupumunuH-4-
WI)nunepasut- 1 -min)npon-2-eH- 1-on
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[0417] Cramuu A-C: 6ensun 4-(7-(3-(merokcumerokcu )HadraneH-1-mn)-6-mernn-5,6.7,8-

rerparuaponupunol3.4-dnupumunus-4-un)nunepasut- 1 -kapookcunar: CHHTE3UPOBAIU

aHAJIOTUYHO crocoOy omrcanHomy st [ipumepa 1, Ctanuu A-C, ucnonb3ys Tper-OyTuin 4-xj1op-
6-meTui-5,8-gurunponupuno|3,4-dmupumunns-7(6H)-kapbokcunar BMecTo 4-xnop-5,8-
murunponupuno|3,4-dmupumunns-7(6H)-kapbokcmnara Ha Craguu A. DCU+XUAJI MC m/z
430,2 [M+H]"™

[0418] Cramus D1: 6en3un 4-(7-(3-runpokcunadranen-1-mi)-6-meTnn-5.6.7.8-

terparuaponupuno|3.4-d]nupumuan-4-un)nunepasus- 1 -kapookcunar: K pacrsopy Oenzun 4-(7-

(3-(merokcumerokcu)Hadranen-1-mn)-6-metmi-5,6,7,8-rerparunponupuno| 3,4-d jnupumunus-4-
un)nunepasut-1-kapdokcumnara (0,05 r, 0,09 mmounb) B u3onpomnanosne (10 M) nobasnsu
XJIOpUCTBIHA Bonopox (5-6M B uzomnponanone) (0,02 mu, 0,09 MMOJIB) 1 peaKIIMOHHYIO CMECh
nepeMelInBaIi IpU KOMHATHOH TeMnepaTtype B TeueHue 1 4. PeaklinoHHyI0 cMech
KOHLIEHTPUPOBAJIH MTPU OHIKEHHOM JaBJICHHU M KOHIICHTPAT PACIIPENeIIsId MEXKITy
STHJIALIETATOM M BOJOM ISl IIpeBpallieHNs MaTepuana B cBoO0OHOe ocHoBaHue. OObeIHEHHbIE
OpTaHHYECKHEe CJION MPOMBIBAJIN HACBIIIEHHBIM BOIHBIM PACTBOPOM XJIOPHAA HATPHSI, CYIIUIH HAJ|
MgSO, 1 KOHLIEHTPUPOBAJIH ITPH NOHIKEHHOM JaBIIeHUH C rosyderneM Oensmn 4-(7-(3-
rugpokcuHadTanes- 1-mn)-6-merun-5,6,7,8-rerparuaponupuno| 3,4-d | nupumuana-4-
win)nunepasun- 1 -kapdokcunara (0,005 r, 0,010 mmonb, 11% Beixon). SCU+XHUAJI MC m/z 510,3
M +H]+.

[0419] Cramus D2: 4-(7-(3-runpokcunadranes- 1-un)-6-metnin-5,6,7,8-rerparuaponupuno| 3,4-
d]mupumunuH-4-nn)nunepasuH-1-on: CHUHTE3UPOBAIN aHAJIOTMYHO CIIOCO0Y OMMCAHHOMY IS

Hpumepa 1, Cragus D.

[0420] Cramus E: 1-(4-(7-(3-runpokcunadranes- 1-um)-6-metnn-5,6,7,8-rerparuaponupunol3,4-
d|mupumunuH-4-mn)nunepasuH- 1 -un)npon-2-eH- 1 -on: CHHTE3UPOBAIM aHAJIOTHYHO CIIOCO0Y

ormmucanHoMy 111 llpumepa 1, Cragus E.
ITPUMEP 7

o

N= | =N
HN i :N N/)
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1-(4-(7-(5-merun-1H-unnazon-4-nmn)-5,6,7,8-rerparunponupuno| 3,4-d [mupumunua-4-
WI)HIepasuH- 1 -un)npon-2-eH- 1-on
[0421] Cramun A-D: 6ensun 4-(7-(5-metun-1-((2-(Tpumerrncuin)sTokcu)metn)- | H-unnazon-4-
un)-5,6,7,8-rerparunponupuno| 3,4-d | nupumunus-4-un)nunepasus- 1 -kapookcunar:
Cunresuposanu anajgorndao O6meit Cxeme 1, Cramun A-C, ucnonb3ys 4-6pom-5-meti-1-((2-
(TpumeTmrncum)3ToKcH )MeThn)- | H-nanaszon BMecto 1-0pom-3-(MeTokcnMeTokcH ))HadTaneHa Ha

Cranuu C

[0422] Cramus D1: 6enzun 4-(7-(5-metun-1H-unnazon-4-un)-5,6,7,8-rerparuaponupuno(3.4-

d]nupumunns-4-nn)nunepasuH-1-kapbokcunat: K pacrtsopy 6ensun 4-(7-(5-merun-1-((2-

(Tpumetuncunui)dTokcu )Metin )- 1 H-unnazon-4-un)-5,6,7,8-rerparuaponupuno[ 3,4-
d]mupumunue-4-mn)nunepasuH- 1 -xkapbokcunara (0,16 r, 0,26 mmounb) B auxsopmerase (10 mi)
nobassiu 2,2, 2-tpudropykcycHyro kuciaoty (0,89 r, 7,8 MMOJIb) C MOCIEAYIOIIMM q00aBICHHEM
anmsona (0,028 r, 0,26 MMOIb), U pEaKIIOHHYIO CMECh ITepeMeIINBaIN P KOMHATHOH
TEMIIEpaType B TEUEHHE 3 4 IIPU KOMHATHOMU TemnepaType. PeakIMOHHYIO CMeCh
KOHLIEHTPHPOBAJIN NIPU NOHMUKEHHOM JIaBJICHUU U MOJYYEHHBIH MaTepuas PacTBOPSUIN B
STUJIALETaTe U IPOMbBIBAJIN OCHOBHBIM HACBILIEHHBIM BOJHBIM PACTBOPOM XJIOPHUJA HATPUSL.
OObeanHeHHbIE OpraHnyeckue ciou cyurmii Hax MgSO4 1 KOHLEHTPUPOBAIH MPH MOHIKEHHOM
nasiiennu. HeouniueHHbIi MaTepuas xpomarorpapupoBaiu ucnoib3ys ot 0 no 10%

METAHOJI/ TUXJIOPMETAH B KAYECTBE AJIFOCHTA C rnonyueHueM Oensmn 4-(7-(5-merun-1H-unnazon-4-
un)-5,6,7,8-rerparuaponupuno| 3,4-d | mupumunun-4-ui)nunepasus- 1 -kapookcunara (0,05r, 38%).

DCU+XUAIMC m/z 484,2 [M+H]"

[0423] Cramus D2: 7-(5-merun-1H-unna3on-4-un)-4-(nmunepasus- 1-nn)-5,6,7,8-
terparuaponupunol3,4-dmupumuans: CHHTE3HPOBAIN aHAJIOTUYHO CIIOCO0Y ONMUCAHHOMY IS

Hpumepa 1, Cranus D.

[0424] Cramus E: 1-(4-(7-(5-metun-1H-unnazon-4-nn)-5,6,7,8-rerparunponupuno| 3,4-
d]mupumuanH-4-nn)nunepasuH- 1 -um)npon-2-eH-1-on: CUHTE3UPOBAIN aHAJIOTMYHO CIIOCO0Y

ormmucanHoMy 111 [Ipumepa 1, Cragus E.

IIPUMEP 8
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(S)-1-(4-(2-((1-(mumeTUIaMUHO )IIPOTIaH-2-MIT)OKCH )-7-(3-TunpokcuHadTanes- 1 -mn)-5,6,7,8-
terparuaporupuno|3,4-d|mupumuana-4-un)nunepasus- 1 -um)npomn-2-eH- 1 -ox

Cbz Cbz

eI ®
o._N i _H_,., . o/‘\/ ~
;(ru\)\cl DMA oj; ,nguomu ,ocHoBae g (:(k Y J\/N oc ‘j\)\o/l\/'l'\

H
Chz N

o7t
pY i 4
aadUle s BT ‘NCQ\OJV

—_— - N
Pd2DBA3, Xanthphos O
NaDmpem-Bu Q
o |
¥ o

[Nj N
N
BKDUROKRNANOPUD, IO\)‘ HCI, MeOHITT ¢
— =N —-
| N
[XM | ncHoBaHue Xyhara MOMO, N/’l\ Al.\ )\O/l\/

[0425] Cramus A: Tper-OyTun 4-(4-((0eH3UI0KCH )KapOOHMI ) TUIIEPa3uH- 1 -1j1)-2-XJ10p-5. 8-

aurunponupuno|3.4-dnupumunus-7(6H)-kapbokcunar: bensun 1-nunepasunkapookcunar (1,268

M, 6,575 Mmmone) u Tpet-Oytun 2,4-nuxnop-S,6-quruaponupuno|3 4-dnupumunns-7(8H)-
kapOokcunar (2 r, 6,575 MMob) pacTBopsuti B auMeTrnaneramuze (10 mi) u odpabarsiBanu N-
3TUI-N-U30MPONHIIIPONaH-2-aMiuHOM (3,445 mut, 19,73 Mmonb). PeakiinoHHyr0 cMeCh
nepemernusaiy npu 85 °C B reueHue 2 4. PeakIIMOHHYIO CMeCh OXJIaXKJaIu 10 KOMHATHOM
TEMIIepaTyphl, pa3daBIsLIN STUNALIETAT, IPOMBIBAJIN BOJAOH U HACBHIIIEHHBIM BOJJHBIM PACTBOPOM
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xyopuna Hatpus, cymwin Hag MgSOy unpTpoBanu u koHIeHTpupoBanu. KoHnenTpar ounianm
¢ nomotero xpomarorpaduu (CombiFlash®, 0%-50% sTunanerar:cMecb U30MEPOB T'€KCaHA B
Ka4yecTBe JJI0EHTa ¢ nmosydeHueM npoaykr (2,69r, 83%). DCU+XUAJ] MC m/z 488,2, 490,2
[M+H]™

[0426] Cramus B: tper-Oytun (S)-4-(4-((6enzunokcu ))kapobouui)nunepasun-1-mm)-2-((1-
(IMMeTHIIaMUHO ))TIpoTIan-2-1i)okcn )-S5, 8-quruaponupuno| 3,4-dJmupumuans-7(6H)-kapOokcunar:
Tper-Oytun 4-(4-((6enzunokcu)kapOoHuI)unepasun- 1 -ni)-2-xyuop-5,8-guruaponupunol 3,4-
d]mupumunna-7(6H)-kapbokcunar (235 wmr, 0,482 mmons), u (S)-1-(qumeTninaMuHO ))ponan-2-oi
(497 wr, 4,82 mmonb) nobasnsanu B nuokcad (0,5 mi) u Harpesanu 10 100 °C B Teuenue 3 nHe.
PeakinoHHyr0 cMeCh KOHLIEHTPUPOBAJIH U MOJYYSHHBIA OCTATOK OYHIIAIH C TIOMOIIBIO
xpomarorpaduu Ha cunukarene (Biotage Isolera, 0-12% meTaHo B JUXJIOPMETAHE) C TIOJYyYEHHEM
Tper-OyTu (S)-4-(4-((Oensunokcu)kapOormn)nunepasut- 1 -mn)-2-((1-(numeTnnaMmuHO ) riponas-2-
wi1)okcH)-5,8-muruaponupuno|3,4-d|mupumunun-7(6H)-kapbokcunara (200 mr, 0,361 mmons, 74,9
% BbIxox). JCU+XUALMC m/z 555,3 [M+H]"

[0427] Cramus C: 6enzun (S)-4-(2-((1-(muMeTUIaMUHO)IPOTIaH-2- 11 )OKCH )-5.6,7.8-

terparuaponupunol3.4-dJnupumunns-4-un)nunepasus- 1 -kapookcunar: K pactsopy Tper-OyTun

(S)-4-(4-((6enzmnokcu)kapooHw ) unepasu- 1 -mn)-2-((1-(numMeTnIaMiuHO ) TPOnaH-2-1i )OKCH)-
5,8-murunpormpuno| 3,4-djnupumunua-7(6H)-kapbokcunara (200 mr, 0,3606 MMob) B
nuxjopmerane (1202 Mk, 0,3606 MMoIb) 100aBISIN TPUPTOPYKCYCHYIO KUCTOTY (828,3 MK,
10,82 MMOJIb) M1 pEaKLIMOHHYIO CMECh TIepeMELINBAJIH [TPU KOMHATHOH TeMITepaType B TeUeHHe 3 .
PeakiinoHHYI0 cMeCh KOHLIEHTPUPOBAJIN NPU MIOHWKEHHOM JaBJIEHUH U OCTATOK PACTBOPSLIHN B
nuxyopmerane. Pactsop npombisaiu 1M NaOH ¢ nocnenyrouiim n1o6aBieHreM HaChIIIEHHBIM
BOJHBIM PacTBOPOM XJIOpHJA HATPUs U 3aTeM cyurii Hax Nay SOy, dunbrpoBany u
KOHLIEHTPUPOBAJIH [IPU NOHIKEHHOM JaByieHNH. HeouneHHbIH MPOAYKT OUUINANN C TOMOIIBIO
KOJIOHOUHOH xpomarorpaduu (Biotage Isolera, 24 r Isco RediSep®Gold, ot 10 o 20%

METaHOJI/ IMXJIOPMETaH) C ITOJNy4eHUeM MTPOAYKT B Buze noutu oemnoii nensl. (0,135 r, 83%).

DCU+XHUAJL MC m/z 4552 [M+H]".

[0428] Cramus D : 6ensuin (S)-4-(2-((1-(aumeTnnaMuHO)mponas-2-1i)okcH)-7-(3-
(Merokcumerokcu)HadraneH-1-un)-5,6,7,8-rerparunponupuno| 3,4-d jnupumunun-4-
wi)nunepasuH- 1 -kapookcuiat: B Buany nodasnsiaun Tpuc(audensununeHaneToH ))qunanianui (0)
(21,8 mr, 0,0238 mmoIb), rac-2,2'-buc(nudpenundocduno)-1,1'-6unadpin (30,4 mr, 0,0488 mmonb)
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u Tonyod (991 Mk, 0,297 mmosb). AproH 6apOoTHpOBaK Yepe3 CMECh B TEUEHHE 5 MUH U 3aTeEM
BUAJy 3aKpbIBaIN U cMech Harpesanu 10 100 °C B reuenue 15 mun. Cmech oxmaxkaanu 10
TEMIIepaTyphl OKPY KaroWei cpeas! U TpeT-Oyrokcun Hatpus (57,2 mr, 0,595 Mmmons) nobasisim ¢
MOCIIEAYIOIINM 00aBIeHHeM 3 -(MeTOKCUMETOKCH )HadTaneH- | -un TpudTopMeTancyabpoHara
(100 mr, 0,297 mmoib) u 6ensun (S)-4-(2-((1-(numernnamMuHO))ponaH-2-uia)okcu)-5,6,7,8-
terparuaponupunol3,4-d jmupumunnn-4-mn)nunepasus- 1 -kapdokcunara (135 mr, 0,297 Mmonb).
Buany 3axpbiBanu u cmech Harpesanu 10 100 °C B redenue 18 u. CMech oxnaxnanu u
KOHLIEHTPUPOBaH. HeounIneHHbIl MaTepra OYHIIAIN ¢ TOMOLIBIO XpoMaTorpapuu Ha
cunukarene (Biotage Isolera, 0-11% meraHon/nuxnopmeras ¢ nonyuenneM Oensuin (S)-4-(2-((1-
(muMeTnIaMuHO)ponan-2-ui)okcu )-7-(3-(merokcumerokcH )Hagranes- 1 -un)-5,6,7, 8-
terparuaponupunol3,4-d jnupumuans-4-mn)nunepasus- 1 -kapdokcunara (68 mr, 0,106 MMoub,

35,7 % sbixon). JCU+XUAL MC m/z 641,3 [M+H]".

[0429] Cramus E: (S)-2-((7-(3-(merokcumerokcn)HadTaneH- 1 -un)-4-(nmunepasun-1-mn)-5,6,7,8-
terparuaponupunol3,4-dnupumunaus-2-un)okcu)-N,N-numernnnponas- 1 -amus: K pactsopy
oensui (S)-4-(2-((1-(numeTHUnaMUHO )IIponaH-2-mi)oKcH )-7-(3-(MeTokcumMeTokcH )Had TameH- 1 -w)-
5,6,7,8-terparunponupuno|3,4-dnupumunns-4-un)nunepasus- 1 -kapookcnnara (68 mr, 0,11
MMmoib) B 3Tanose (1061 mxi, 0,11 mmonp) u Terparugpodypane (1061 Mk, 0,11 Mmosnb)
nobassutu [Mammanuii (113 mr, 0,053 mmons) (Degussa tum, 10 % macc., 50% H,0). Atmocdepy
H, BBOAMIM MOCPENCTBOM BaKyyMa, U 3aT€M PEaKILMOHHYIO CMeCh yaepskuBanu B atmochepe Hy.
Cmech nepemMenBay py TEMIEPAType OKPY KAkl cpenbl B TeueHne 3 4. CMech pa3daBisui
METaHOJIOM U (HIbTpOBANN Yepe3 cTekioBosnokoHHbIN GunbTp GF/F. beciernblil punbTpar
KOHIIEHTpHpOoBasu ¢ nonyueHueM (S)-2-((7-(3-(meTokcumerokcu)HadraneH- 1 -mn)-4-(nmunepa3nH-
1-u1)-5,6,7,8-terparuaponupuno| 3,4-d | mupumuaus-2-un)okcu )-N,N-1uMeTUInponas- 1 -aMmuHa
(54 mr, 100 % BBIXOJ) KOTOPBIH HCIIONB30BANIN HA CIEAYIOIUH cTanuu Oe3 HOMONHUTENbHOM

ounctkn. DCU+XUAJI MC m/z 507,3 [M+H]".

[0430] Cranus F: (S)-1-(4-(2-((1-(numeTnnaMuHO))IponaH-2-1i1)oKcH)-7-(3-
(MeTokcumerokcH)HadTanen-1-mn)-5,6,7,8-rerparunponupuno| 3,4-d | mupumuana-4-
wnnunepasuH-1-mmnpon-2-eH-1-on: K cycnensun (S)-2-((7-(3-(merokcumerokcu)HadraneH-1-
nn)-4-(munepaszus-1-un)-5,6,7,8-rerparuaponupunol 3,4-d jnupumuaus-2-un)okcu ))-N,N-
auMeTunponas-1-amuna (54 mr, 0,11 mMone) B nuxyopmerane (1066 Mk, 0,11 Mmmounb) npu

TEeMIIEpaType OKPYIKaroLIeH cpeabl nodassuiu akpuionxjaopuaa (1279 mki, 0,13 MMoIb)
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(cBesxenpurorosienHsiii 0,1 M pactBop B JIXM) ¢ nmocneayroumm 1o0aBjIeHHeM TPUITHIIAMUHA
(30 Mk, 0,21 MMOJIB). PeakimoHHy0 CMeCh IEPEMEIIUBAIIH MTPU TEMIIEPATYPE OKPYIKAKOLIEH
cpensi B TeueHne 20 muH. CMeCh KOHLEHTPUPOBAIU M POAYKT OUHUILNAITH C TOMOIIBIO KOJIOHOYHOM
xpomarorpadun (Biotage Isolera, 12 r Isco RediSep®, 0-15% meranon/auxnopmeraH) ¢
nosyaeHueM (S)-1-(4-(2-((1-(numeTnaaMuHO )ponaH-2-ui)okcu)-7-(3-
(MeTokcumerokcu)Hadranes- 1 -mn)-5,6,7,8-rerparugponupuno| 3,4-d | mupumuaua-4-
wi)nunepasuH- 1 -win)npon-2-en-1-ona (51 mr, 0,091 mmons, 85 % Bexon). JCU+XUAL MC m/z
561,3 [M+H]".

[0431] Cramusa G: 1-(4-(2-(2-(aumeTnIaMUHO )3TOKCH )-7-(3-ruipokcruHadranes-1-mn)-5,6,7,8-
terparuaponupuno|3,4-d | mupumuaun-4-un)nunepasun- 1 -un)npon-2-eH-1-ou: (S)-1-(4-(2-((1-
(IMMeTHIIaMUHO ))IpOTIaH-2-11)oKcH )-7-(3-(MeTokcumeTokcH )HadTanes- 1 -mn)-5,6,7,8-
terparuaponupuno|3,4-d | nupumuann-4-nin)nunepasus- 1 -un)npon-2-en-1-ox (51 mr, 0,091
MMOJIb) OOABJISUTH B BHANTy Colepskainyro 350 MKJI METaHOIa U HECKOJIbKO Karesb
TeTparuapodypana u peakpoHHy0o suaiy 3akpbiBanu. HCl (379 mki, 2,3 MMoib) (6M BOHBII)
no0aBISUTN TIPH MTepEeMEIINBAaHUU, H CMeCh HarpeBayu 10 55 °C B Teuenue 3 4. PeakiimoHHyI0
CMeCh OXJIaXAaJIU U KOHLEHTPUPOBAIU NPU MOHWKEHHOM JaBiieHny. HachllieHHbIM BOIHBIN
pacTBop OukapboHaTa MOOABISUIM U PEAKIIMOHHYIO CMeCh SKcTparupoBain 10% MeTaHOJIOM B
nuxyopMerane. OpraHudeckre ciion OObeANHSIN U KOHIeHTpupoBaiu. [lony4deHHbIi ocTaToK
OYHILANIN C TOMOLIBIO XpoMaTorpadun Ha cunukarene (Biotage Isolera, 4-20% meraHon B
auxyopMeTase ¢ 1% KOHLEHTPUPOBAHHOTO XJIOPHAA AMMOHHS) C MOJTy4YeHHEM YKa3aHHOTO B

3aronoBKe mpoaykTa (25,3 mr, 54%). QCU+XHUAIMC m/z 517,2 [M+H]".

[0432] "H SIMP (400 MI'n, CDCl3) & 7,90 (n, 1H, J=8,314Hz), 7,54 (n, 1H, J=8,021), 7,34 (m, 1H),
7,24 (w, 1H). 6,72 (m, 1H), 6,56-6,48 (m, 2H), 6,32 (nz, 1H, J=16,726, 1,858), 5,73 (an, 1H,
J=10,368, 1,858), 5,45 (v, 1H), 4,09-3,94 (m, 2H), 3,63 (yu.c., 2H), 3,47 (yur.c., 2H), 3,31 (m, 4H),
3,16 (ym.c., 2H), 2,84 (v, 1H), 2,60 (yur.c., 2H), 2,45 (m, 1H), 2,43 (¢, 6H), 1,31 (, 3H, J=6,162
I')

ITPUMEP 9
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1-(4-(2-(2-(nuMeTHIaMHIHO )3TOKCH )-7-(3-ruapokcuHadranes- 1-mn)-5,6,7,8-rerparuaponupunol 3,4-
d]mupumuauH-4-1n)nunepasuH- 1 -ui)npomn-2-eH- 1-oxH
[0433] CunHTe3npoBaiv aHAJIOTHYHO crocoOy onucanHoMy it [lpumepa 8, ucnonb3ys 2-
(mumeTtnnaMuHO)3TaH-1-01 BMecTO (S)-1-(qumernnamuno)nponan-2-ona Ha Cragnu B.

DCU+XUAI MC m/z 503,2 [M+H]".

ITPUMEP 10
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1-(4-(2-(3-(mumeTnnaMuHO ))Ipornokcn )-7-(3-ruppokcunadranen-1-mn)-5,6,7,8-

terparuaponupunol|3,4-dmupumunnn-4-wn)nunepasus- 1 -mn)npon-2-ex- 1 -on
[0434] Cunre3supoBanu aHaJIOrH4HO criocody onucannomy it Illpumepa 8, ucrions3syst 3-
(mumernnaMuHO)ponas- 1 -on BMecTo (S)-1-(aumernnamuHo)ponan-2-ona Ha Craguu B.

DCU+XHUAJLMC m/z 517,3 [M+H]".

ITIPUMEP 11

1-(4-(2-((1-(zumeTHIaMHHO ) IPOTIaH-2 -1 )OKCH)- 7-(3-runpokcunadranes- 1 -nin)-5,6,7,8-

terparuaponupuno|3,4-dmupumunnn-4-mn)nunepasus- 1 -nin)npomn-2-ex- 1 -on
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[0435] Cunre3supoBanu aHaIorn4aHo criocody onucannomy it Illpumepa 8, ucrione3syst 1-
(muMeTnIaMUHO)ponan-2-oa BMecTo (S)-1-(aumerunamuHo)nponas-2-ona Ha Ctaguu B.

SCU+XUA MC m/z 517,3 [M+H]".

ITPUMEP 12
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1-(4-(7-(3-runpokcunadranen-1-mn)-2-(4-merunnunepasus-1-nn)-5,6,7,8-rerparugponupuno| 3,4-
d]mupumunua-4-mn)nunepasus- 1 -um)npon-2-eH-1-oH

[0436] Cunre3snpoBanu aHaJoru4Ho criocody onvcanHomy it llpumepa 8, ncrione3syst 1-
MeTminunepasut BMecTo (S)-1-(numernnamuno)nponas-2-oia Ha Craguu B. 9CU+XUAJI MC

m/z 514,3 [M+H]".

ITPUMEP 13
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1-(4-(2-(3-(mumeTnnaMuHO )muppouauH-1 -nn)-7-(3-runpoxcunadranes- 1 -un)-5,6,7,8-

27

terparuaponupuno|3,4-d|nupumunuH-4-wn)nunepasuH- 1 -um)npon-2-eH- 1 -on

[0437] CuHTe3npoBasii aHAJIOTUYHO crioco0y onucanHomy it [lpumepa 8, ucnonb3yst N,N-
TUMETHITHPPOIUINH-3-aMUH BMeCTO (S)- 1 -(numernnamuno)npomnas-2-ona Ha Craguu B.

DCU+XUA] MC m/z 528,3 [M+H]".

ITPUMEP 14
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(S)-1-(4-(7-(3-runpoxcunadranen-1-un)-5,6,7,8-rerparuaponupuno| 3,4-d Jnupumuann-4-mn)-2-
MeTHJITHIepa3uH- 1 -un)npon-2-eH-1-oH

[0438] CuHTe3rpoBaii aHAJIOTHYHO crocoOy onucanHoMy 11t [lpumepa 8, ucnonb3yst 6ensui (S)-
2-MerunnuIepasruH- 1-kapookcunaT BMecTo OeH3m numnepasuH-1-kapbokcunara Ha Craguu A u
UCTIONB3YA 2-(AMMETHUIIAMHUHO )3TaH- 1-011 BMecTo (S)-1-(qumernnamuHo)nponan-2-ona Ha Ctagun

B. DCU+XUAJI MC m/z 517,3 [M+H]"™

ITPUMEP 15
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(R)-1-(4-(2-(2-(numeTHnaMHHO)3TOKCH )-7-(3-ruapokcruHadranes- 1-um)-5,6,7,8-

227

terparuaponupunol3,4-d Jnupumuans-4-mn)-2-MeTuinuInepasus- 1 -uin)npomn-2-eH- 1 -on

[0439] CunTre3npoBany aHaIOrH4HO criocoly onucanHoMy it Ilpumepa 8, 3amensis 6ensun (R)-2-
MeTuInunepasut- 1 -kapookcmnar Ha GeH3u nunepasus- 1-kapbokcunar Ha Ctagnu A u 2-
(mumernnamuHO)3TaH-1-01 Ha (S)-1-(auMmeTnnamuso))iponan-2-ox Ha Craguu B. OCHU+XUAL

MC m/z 517,3 [M+H]"™

ITPUMEP 16
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1-(6-(2-(2-(auMeTUnaMuHO )3 TOKCH )-7-(3-runpokcunadranes- 1-un)-5,6,7,8-rerparunponupunol 3,4-
d]mupumunun-4-un)-2,6-nquasacnupol 3,3 renras-2-um)npon-2-eH- 1 -o"

[0440] CuHTe3npoBasii aHAJIOTUYHO c11oco0y onucanHomy it [lpumepa 8, ucnonb3yst OeH3UI
2,6-nuazacnupol 3,3 JrentaH-2-kapOOKCHIaT BMeCTO OeH3UN nunepasuH- 1-kapookcunat Ha Ctaguu
A u, 3ameHss 2-(quMeTHIaMUHO)3Tal-1 -0 Ha (S)-1-(aumernnamuHo)ponan-2-oa Ha Craguu B.

DCU+XHUAJLMC m/z 515,3 [M+H]".

ITPUMEP 17
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1-(4-(2-(4-(nuMeTHIIaMIHO )TUnepuaAnH- 1 -ni1)-7-(3-rugpokcunadranes- 1 -mm)-5,6,7,8-

27

terparuaponupuno| 3,4-d|mupumunuH-4-wn)nunepasuH- 1 -uin)npon-2-eH- 1 -on

[0441] Cunre3upoBanu aHaIoru4Ho crocody onucannomy it Ilpumepa 8, ucronssyst N,N-
OVMEeTUINHIepuInH-4-amuae BMecTo (S)-1-(aumermnamuHo)nponan-2-ona Ha Cragun B.

DCU+XHAJI MC m/z 580,3 [M+H]".

TTIPUMEP 18
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1-(6-(2-((1-(numeTmnaMuHO)rIponaH-2-mi)okcu)-7-(3-ruapokcunadranes- 1 -um)-5,6,7,8-
terparuaponupuno|3,4-d|nupumuana-4-un)-2,6-quaszacnupol 3,3 Jrenras-2-mi)npomn-2-eH- 1 -oH

[0442] CuHTe3npoBasii aHAJIOTUYHO cr1oco0y onucanHomy it [lpumepa 8, ucnonb3yst OeH3MI
2,6-nuazacnupol 3,3 JrentaH-2-kapOOKCHIAT BMeCTO OEH3UJI MUmepasuH- 1 -kapookcunara Ha
Cranuu A u, 3amessisa 1-(auMerunamMuHo)nponad-2-on Ha (S)-1-(guMeTnnaMuHO)ponan-2-oi1 Ha

Cramun B. DCU+XUAJI MC m/z 529,3 [M+H]".

ITPUMEP 19
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(R)-1-(4-(2-((1-(numeTHIAMHHO )TIpOTIaH-2-1J1)OKCH )-7-(3-ruapokcunadranes- 1 -un)-5,6,7, 8-
terparuaponupuno| 3,4-d|mupumunuH-4-wn)nunepasuH- 1 -uin)npon-2-eH- 1 -on

[0443] Cunre3upoBanu aHajJoru4Ho crnocody onucannomy it llpumepa 8, ucnonesyst (R)-1-
(mumeTnaMuHO ))Iponan-2-oa BMecTo (S)-1-(aumernnamuHo))ponan-2-ona Ha Craguu B.

SCU+XHUAJIMC m/z 517,3 [M+H]".

TTPUMEP 20
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1-(6-(2-(3-(mumeTnIaMIHO )IPONIOKCH )-7-(3-runpokcunadranes-1-un)-5,6,7,8-
terparuaponupuno|3,4-d|nupumuana-4-un)-2,6-quaszacnupol 3,3 Jrenras-2-mi)npomn-2-eH- 1 -oH

[0444] CuHTe3npoBasii aHAJIOTUYHO c11oco0y onucanHomy it [lpumepa 8, ucnonb3yst OeH3MI
2,6-nuazacnupol 3,3 JrentaH-2-kapOOKCHIAT BMeCTO OEH3UJI MUmepasuH- 1 -kapookcunara Ha
Cranuu A u, 3amessisa 3-(auMeruiaaMuHo)nponas-1-on Ha (S)-1-(guMernnaMuHO)ponan-2-o Ha

Cramun B. DCU+XUAJI MC m/z 529,3 [M+H]".

TTIPUMEP 21
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1-(4-(2-((4-(numeTnnamuHO)OyTaH-2-11)OKCH)-7-(3-ruapokcuHadranes- 1 -mn)-5,6,7,8-

220

terparuaponupuno| 3,4-d|mupumunuH-4-wn)nunepasuH- 1 -uin)npon-2-eH- 1 -on

[0445] Cunre3upoBanu aHaJIOru4HoO criocody onucannomy it llpumepa 8, ucrnonssyst 4-
(mumernnamunOo)OyTaH-2-011 BMecTO (S)-1-(numerniamuHo)npomnan-2-ona Ha Cragun B.

SCU+XHAJIMC m/z 531,3 [M+H]".

ITPUMEP 22
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HO
1-(4-(7-(3-runpokcunadranen- 1 -mn)-2-(( 1 -meTunmunepuaua-4-m)okcn)-5,6,7, 8-

terparuaponupuno|3,4-d|mupumuanna-4-un)nunepasus- 1 -umnpon-2-exH- 1 -ox

[0446] CuHTe3npoBasii aHAJIOTUYHO cr1oco0y onucanHomy 11t [lpumepa 8, ucronb3syst 1-
MeTHIunepunH-4-oi BMecto (S)-1-(numerniaamuHo)npomnan-2-ona Ha Craguu B. SCU+XUA]]

MC m/z 529,3 [M+H]".

ITPUMEP 23
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1-(4-(7-(3-runpoxcunadranen- 1 -mn)-2-(( 1 -MeTHITUP POTUANH-3-1JT)OKCH)-5,6,7, 8-
terparuaporupuno|3,4-d|mupumuana-4-un)nunepasus- 1 -um)npon-2-eH- 1 -ox

[0447] Cunre3npoBanu aHaJOrH4HO criocoly onucanHomy i Ilpumepa 8, ucrnone3sys 1-
METHJIMUPPOTHANH-3-011 BMeCcTO (S)-1-(numermnamuno)nponan-2-ona Ha Cragun B. OCHU+XUA]]

MC m/z 515,3 [M+H]".

ITPUMEP 24

oy
)

201



1-(4-(2-((1-(zuMeTHIaMHHO))IIPOTIaH-2-1J1)OKCH)- 7-(HadTanes- 1 -mn)-5,6,7,8-

27

terparuaponupuno|3,4-djmupumunnn-4-mn)nunepasus- 1 -wn)npomn-2-ex- 1 -on

[0448] Cunre3supoBanu aHaJorn4Ho criocody onucannomy it llpumepa 8, ucrionesyst 1-
(IuMeTHIIaMUHO ))Iponan-2-0J1 BMecTo (S)-1-(aumernnamuHo)nponas-2-ona Ha Ctaauu B,
ucnone3yst 1-6pom HadranmeH BMecTo 3-(METOKCHMETOKCH )Ha(TaNeH- 1 -1

TpudTopmeraHcynbpoHaTa Ha craauu D, u He ucnone3ys Cranuro G. 9CU+XHMAJI MC m/z 501,3
[M+H]".

ITPUMEP 25

o)
o

()
E EN N/)\O/\/\T/

1-(4-(2-(3-(aumeTramMuHO )iponokcu )-7-(1-pennmaTin)-5,6,7,8-rerparuaponupuno| 3,4-
d]mupumuauH-4-un)nunepasus- 1 -um)npomn-2-eH-1-oxn

[0449] CunTe3npoBasii aHAJIOTUYHO cr1oco0y onucanHomy it [lpumepa 8, ucronb3yst 3-
(mumertnnamuHO ))ipomnas- 1 -on BMecTo (S)-1-(aumernnamuHo)nponan-2-ona Ha Ctaguu B,
ucnone3sys (1-6poMaTun)6ens3on BMecTo 3-(MeToKcuMeToKCcH )HadraneH-1-mn

TpudTopmMeTaHcyIbpoHaTa Ha ctaauu D, u He ucnone3ys Cranuro G. QCU+XHMAJI MC m/z 559,3
[M+H]".

ITPUMEP 26
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1-(4-(2-(4-(2-runpoxcusTuin)nunepasus- 1 -mn)-7-(3-runpokcunadranes- 1-um)-5,6,7,8-

277

terparuaponupuno|3,4-d]nupumMunuH-4-mn)nunepasuH- 1 -um)npon-2-eH- 1 -on

202



[0450] CunresupoBanu aHaJoru4Ho criocody onvcanHomy it Illpumepa 8, ucrionssyst 2-
(nunepaszun-1-mn)stunaneratr BMecto (S)-1-(qumernnamuHo)nponan-2-ona Ha Craguu B. ITocne
Craauu D, npoBOAMIN CIEAYIOLIYIO peakiuio ruaponusa; bensun 4-(2-(4-(2-
alleTOKCUITHI)Tunepasus-1-ni)-7-(3-(Mmerokcumerokcn )HadTanes-1-nmn)-5,6,7,8-
terparuaponupuno|3,4-d|nupumuana-4-un)nunepasun- 1 -kapodokcunar pacteopsian B TT'® (5 mu)
u nobasysim 2 M LiOH (1 mir). Cvech nepeMernnBaiy Npyu TEMIIEpaType OKpPysKaroIneil cpeasl B
TeueHue 24 4. JloGasnsanu HachieHHbIH BogHblii NH,Cl 11 peakinoHHYI0 CMeCh 3KCTparupoBajy
JAXM. OObenrHEeHHbIE OPraHUYECKHE CIIOM KOHIIEHTPHUPOBAIN M MOJYYE€HHBIH OCTATOK OYUIIAIIH C
MOMOIIBIO XpoMmatorpaduu Ha cunukarene (Biotage Isolera Gold, snmroupys cmecsro 0-10% MeOH
B JIXM) ¢ nony4yenuem 6ensun 4-(2-(4-(2-runpokcus i) nunepasus- 1 -mn)-7-(3-
(MeTokcumerokcH)HadTanes- 1 -mn)-5,6,7,8-rerparugponupuno| 3,4-d | mupumuana-4-
wn)nunepasuH-1-kapookcunata. OcranbHas 4acTb CUHTE3a Npoxoania, kak B [Ipumep 8, cragus E.

DCU+XUA MC m/z 544,3 [M+H]".

ITPUMEP 27
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1-((S)-4-(2-(((R)-1-(mumeTnnamuHO ) iponan-2-ui )okcu )-7-(3-ruapokcunadranen- 1 -ui)-5,6,7,8-
terparuaponupunol3,4-djmupumuann-4-mn)-3 -MeTuianunepasus- 1 -ni)npomn-2-eH- 1 -on

[0451] CunHTe3npoBasii aHAJIOTUYHO crioco0y onucanHomy 11t [lpumepa 8, ucnonb3yst Oensui (S)-
3-meTununepasus- 1 -kapOokcunaT BMecTo OeH3u nunepasut-1-kapookcunara Ha Craauu A u
ucnone3yst (R)-1-(aumerninamuHo)nponas-2-os BMecTo (S)-1-(qumerninaMuHo)nponan-2-oja Ha

Craguu B. DCU+XUAJI MC m/z 531,3 [M+H]".

ITPUMEP 28
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(S)-1-(4-(2-(2-(aumeTHIIAMHHO)3TOKCH)- 7-(3-runpokcuHadranes- 1-un)-5,6,7,8-

27

tetparuaponupuno|3,4-d | mupumMuarn-4-ui)-3 -MeTHUIUIIEpa3HH- | -u1)npon-2-eH- 1 -oH

[0452] CuHTe3npoBaiy aHAJIOTHYHO crtocoOy onucanHoMy 11t [lpumepa 8, ucnonb3yst 6ensui (S)-
3-merunnunepasus- 1 -kapOokcuatr BMecTo OeH3m nunepasus-1-kapbokcunara Ha Ctanuu A u
UCTIONB3YA 2-(AMMETUIIAMHUHO )3TaH- 1-011 BMecTo (S)-1-(qumernnamuHo)nponan-2-ona Ha Ctagun

B. DCU+XUAJI MC m/z 517,2 [M+H]".
IMPUMEP 29
e
N
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J
1-(4-(7-(3-runpoxcunadranes- 1-mn)-2-(2-mopdoauasTOKCH)-5,6,7,8-TeTparuaponupuno| 3,4-
d]mupumunun-4-nn)nunepasus- 1 -un)npon-2-eH-1-oH

[0453] Cunre3npoBanu aHaJOrH4HO criocoly onucanHomy it Illpumepa 8, ucrions3syst 2-
MopdonuHsTaH- 1-01 BMecTO (S)-1-(numernnamuno)nponan-2-ona Ha Ctanuu B. 2CU+XUA]]

MC m/z 545,2 [M+H]".
ITPMEP 30
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1-(4-(7-(3-runpoxcunadranen- 1 -mn)-2-mopdonun-5,6,7,8-rerparuaponupunol 3,4-d jrupumuann-4-
WI)HIIepa3uH- 1 -um)npon-2-eH- 1 -on

[0454] CuHTe3npoBay aHAJIOTHYHO croco0y onucanHoMy 1ist [lpumepa 8, ucnons3yst MmopdouH

BMecTO (S)-1-(numernnamuno)nponas-2-ona #a Ctaguu B. DCU+XUAL MC m/z 501,3 [M+H]".

ITPUMEP 31
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1-(4-(7-(3-runpoxcunadranen- 1 -un)-2-(mupponuaus-1-mn)-5,6,7,8-rerparuaponupunol 3,4-
d]mupumuauH-4-un)nunepasus- 1 -um)npomn-2-eH-1-oxn

[0455] CunTe3upoBany aHAJIOTMYHO criocody ormucanHomy st [lpumepa 8, ucronbsyst
nupponuanH BMecTo (S)-1-(numernnamuno)nponan-2-ona Ha Cragun B. OCHU+XUAI MC m/z
4852 [M+H]".

ITPUMEP 32
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(R)-1-(4-(7-(3-runpokcunadranes- 1 -un)-2-(( 1 -(muppoauauH- 1 -un)mponan-2-uia)okcu)-5,6,7,8-
terparuaponupuno|3,4-d|mupumuanna-4-un)nunepasus- 1 -umnpon-2-exH- 1 -ox

[0456] CuHTe3npoBa aHAJIOTHYHO cr1oco0y onucanHoMy 1utst [Tpumepa 8, ncrons3ys (R)-1-
(mupponuaun- 1-un)nponan-2-on Bmecto (S)-1-(numernnamuno)npomnan-2-ona Ha Ctanuu B.

DCU+XUATIMC m/z 543,4 [M+H]".

ITPUMEP 33
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Tpudropauerar 1-(4-(2-(2-(1,1-nnokcunoTHOMOPGONINH)3TOKCH )-7-(3 -runpokcunadranes- 1 -mn)-

CF3COOH

5,6,7,8-terparunponupuno| 3,4-d JnupumMunus-4-wn)nunepasus- 1 -nia)npon-2-eH- 1 -oHa

[0457] Cramust A: Oensun 4-[7-(3-6ensunokcu-1-nadrmn)-2-[2-(1,1-quokco-1,4-TnazuHan-4-
un)3Tokcu|-6,8-nuruapo-SH-nupuno| 3,4-dJnupumuaun-4-un |nunepasus- 1 -kapookcunar: K cmecu
Oenzun 4-[ 7-(3-6ensunokcu-1-Hadrmn)-2-meruncynbpunnn-6,8-guruapo-SH-nupunol 3,4-
d]mupumuna-4-wi|nunepasus- 1 -kapbokcunara (300 mr, 463,12 mxmons, 1,00 3xB.) u 2-(1,1-
nnokco-1,4-tnazuHan-4-un)staHona (166 mr, 926 mxmodb, 2,00 5kB.) B Tosyone (10,0 m)
nobasisuin NaOBu-tper (133 wr, 1,39 mmons, 3,00 3xB.), BINAP (57,7 mr, 92,6 mxmous, 0,20
9kB.), Pdy(dba); (42,4 mr, 46,3 mxmonb, 0,10 3kB.). PeakuinonHnyro cMmech nepemeriubainu npu 90 °C
B TeueHue 12 4 B atmocepe Ny. PeakinoHHyo cMech (PUIBTPOBAIN U OCAIOK HAa QUIIbTpe
npomeiBai JIXM (3 % 10 mir). @unpTpaT KOHLIEHTPUPOBAIH MPH MOHIKEHHOM JaBJICHUH.
Ocratok ¢ momornbko xpomarorpaduu ¢ odpamennoit paszoii (40 % MeCN B Boze (0,1 % TOK) ¢
nonyueHueM oensun 4-[ 7-(3-6ensunokcu-1-nadrun)-2-[2-(1,1-nuokco-1,4-tuazunan-4-
un)3ToKcu|-6,8-nuruapo-SH-nupuno| 3,4-d | nupumuann-4-ui | nunepasus- 1 -kapdokcuiara (230
mr, 301 Mkmoib, 65,1 % Bbixon) B BUIe KopuuHeBoro Teepaoro Bemectsa. ICH MC m/z 763,5

M +H]+.

[0458] Cramus B: 4-[2-[2-(1.1-n1okco-1,4-TrasnHan-4-ui)3ToKkcH|-4-nunepasuH- 1 -ui-6,8-

nuruapo-SH-nupuno|3.4-d Jnupumuaus-7-uiHadranen-2-on: K pactBopy 6enzun 4-[7-(3-

Oensunokcu-1-nadprun)-2-[2-(1,1-guokco-1,4-Tnaznaan-4-un)3Tokcu -6, 8-nurunpo-5H-

nnpuno|3,4-dnupumunun-4-un|nunepasus-1-kapbokcunara (190 mr, 249 mxmons, 1,00 3kB.) B
MeOH (10,0 mn) no6asssiiu Pd/C (100 mr) B atmochepe N,. CycrieH3uto 1era3upoBajii B BAKyyMe
U MIPOAYBAJIN BOAOPOAOM HECKOJbKO pa3. CMech nepementnBany B arMochepe Bonopona (15
¢ynt/kB. qrotiM) npu 40°C B TeueHue 4 4. PeakIMoHHY0 cMech PUIbTPOBaIN U (PUIBTPAT
KOHIIEHTPUPOBAJIU MIPU TIOHUKEHHOM JIaBJIEHUHU C nojyueHuem 4-[2-[2-(1,1-auokco-1,4-trna3uHan-

4-un)sTokcu |-4-nunepasun- 1 -ui-6,8-nurunpo-5SH-nupuno| 3,4-d | nupumuaus-7-wi |Had raneH-2-
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ona (90,0 mr, 167 mxmodb, 67,1 % BbIx0on) B BUAE KOpuuHeBOro TBepaoro seumecrsa. JCHU MC

m/z 539,4 [M+H]"

[0459] Cramusa C: 1-[4-[2-[2-(1,1-mnokco-1,4-TnasnHan-4-un)3Tokcu|-7-(3-rugpokcu- 1 -Hadrumn)-
6,8-murunpo-5H-mupunol 3,4-d [mupumuana-4-un | nunepasus- 1 -un|npon-2-eH-1-ox: K pactsopy 4-
[2-[2-(1,1-guokco-1,4-THazuHaH-4-1i)3TOKCH |-4-nunepasut- | -un-6,8-nuruapo-5S H-mvupuno[ 3,4-
d]mupumunnn-7-un|aadranen-2-ona (90,0 mr, 167 mxmons, 1,00 5kB.) u DIEA (64,8 mr, 501
MKMOJIb, 87,5 MKk, 3,00 5kB.) B JIXM (2,00 mur) nobasnsiu npor-2-eHoud npor-2-eHoat (19,0 mr,
150 mxmonb, 0,90 3kB.) pu -40 °C. PeakunonHyto cmech nepemernnsanu npu -40 °C B TeueHne
0,5 u. Peakinonnyto cmech BiauBajid B 1 M1 MeOH u KOHLIEHTpUpPOBaiu NpU MOHMKEHHOM
nasienuu. OcraTok ouuiany npenapatusHoit BOXKX, kononka: Phenomenex Synergi C18
150*25%*, 10 mxm; nogsuxkHas dasa: [Bona (0,1% TDK) -ACN]; B%: 12%-42%, 11 mun ¢
nony4yerreM tpudropauerara 1-[4-[2-[2-(1,1-nuokco-1,4-tnasnHan-4-ni)3Tokcu|-7-(3-ruApoKcH-
1-HadpTHn)-6,8-auruapo-SH-nupuno[3,4-d | nupumuann-4-ui |nunepasus- 1 -ui|npon-2-ex-1-oHa
(32,6 wmr, 50,2 mxmoub, 30,0 % Bbixon, 91,3 % yncToTa) B BUIE KOPUYHEBOI'O TBEPJOTO BELIECTBA.

ICH MC m/z 593,5 [M+H]"™
[TIPUMEP 34
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Tpudropauerar 1-(4-(2-(3-(1, 1 -anokcunoTnoMopd OIMH)IPONOKCH)-7-(3-runpokcunadranes-1-

wn)-5,6,7,8-rerparunponupuno| 3,4-d |nupumunH-4-wn ) nunepasus- 1 -uin)npon-2-eH- 1 -ona

[0460] CunTre3npoBany aHaIOrU4HO criocoly onucanHoMy it Hlpumep 33, ucnonesys 3-(1,1-
IroKkco-1,4-TnasuHaH-4-un)nponas- 1-o1 BMecto 2-(1, 1-arokco-1,4-TrHasnHaH-4-1i)3TaHoNa Ha

Craguu A. DCH MC m/z 607,5 [M+H]™

ITPUMEP 35
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Tpudropauerar 1-(4-(7-(3-runpokcunadranen-1-um)-2-(4-moppoauudyrokcn)-5,6,7,8-

terparuaponupunol3,4-d|mupumunuH-4-wn)nunepasus- 1 -un)npon-2-eH- 1 -ona

[0461] Cunre3npoBanu aHaJOrH4HO criocoly onucanHomy 1t llpumep 33, ucnonssyst 4-
Mop¢domuuabyTan-1-on BMecto 2-(1,1-guokco-1,4-tnasnnan-4-un)sranona va Craqun A. ICH MC

m/z 573,4 [M+H]"
ITPUMEP 36
p e
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J
(R)-1-(4-(2-((1-(4-auerunmunepasus- | -mn)nponas-2-un)okcu)-7-(3-rugpoxcuradraneH- 1 -nm)-

5,6,7,8-terparunponupuno|3,4-dnupumunun-4-un)nunepasus-1 -ui)npomn-2-eH-1-o1

[0462] Cunre3snpoBanu aHaIOru4Ho crocody onucannomy st Illpumep 33, ucnionesyst 1-[4-[(2R)-
2-rUapOKCUIIPOIIII JTuIiepa3uH- 1-ui]stanon BmMecto 2-(1,1-auokco-1,4-TnasnHas-4-um)sTaHona

na Craguu A. DCH MC m/z 600,6 [M+H]"

ITPUMEP 37
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1-(4-(2-(2-(4-auerunnunepasus- 1 -un)3Tokcn)-7-(3-runpokcuHadranes- 1-un)-5,6,7,8-

terparuaporupuno|3,4-d|mupumuana-4-un)nunepasus- 1 -um)npomn-2-eH- 1 -ox

[0463] Cramus A: 6ensun 4-[2-[2-(4-aunermnmunepasus- 1 -mn)arokcu]-7-(3-0en3unokcu- 1 -madp Tin)-
6,8-nurunpo-5SH-nupuno|3,4-d Jnupumuans-4-un|nunepasus- 1 -kapdoxcunar: K pacrsopy 1-[4-(2-
THIPOKCUATHI )Hnepa3uH- 1-mn|3ranona (277 mr, 1,61 mmons, 2,60 5kB.) B TT'® (8,00 mu)
nobasisiu NaH (49,4 mr, 1,23 mmons, 60 % unctora, 2,00 5xB.) npu 0°C. PeakunonHyio cmech
nepememusany pu 0 °C B Teuenue 15 mun. K cmecu nobasisimm 6ensun-4-[ 7-(3-0en3unokcu- 1 -
HadTmn)-2-MeTmncynbhuHnI-6,8-nurunpo-5 H-nupuno| 3,4-d jnupumu ans-4-w jnunepasus-1 -
kapOoxcunar (400 mr, 618 mxmonb, 1,00 5kB.) B TT'® (2,00 mi). PeakunonHyro cmech
nepemermuBany npu 0 °C B Teuenne 20 MuH. PeaklIMOHHYIO CMeCh BIIMBAJIA B HACBIIIEHHBIH
BoxHbI pactBop NH4Cl (6 mir) 1 Boga (6 mut). PeakIioHHYIO CMeCh SKCTParupoBain
stunaneraroM (3 x 30 mir). OObeaHEHHbIE OPraHUYECKUE CJIOU MPOMBIBAJIM HACHIIEHHBIM
BOJHBIM pacTBOpoM xJiopuaa Hatpus (10 mu), cymumn Han Na,SO4 1 KOHLIEHTPHPOBAIH TIPU
MOHI)KEHHOM JIaBJIEHHUH C ToNydeHneM OeHs3u 4-[2-[2-(4-auernnnunepasus- 1 -mn)srokcu]-7-(3-
Oensuiokcu- 1-nadpTn)-6,8-nurunpo-5 H-nupunol 3,4-d jJnupumuaus-4-wn Jnunepasus-1 -
kapOokcunara (450 mr, 534 mxmonb, 86,5 % Bbixon, 89,7 % 4ncToTa) B BUIE KOPUUHEBOTO

tBepnoro semectsa. JICH MC m/z 756,3 [M+H]"

[0464] Cramus B: 1-[4-[2-[[7-(3-runpokcu- | -HadTun)-4-nunepasus- 1 -un-6,8-quruapo-5H-
nupuno|3,4-d]mupumunun-2-un)okcu [aTin jnunepasun- 1 -un |aranon: K pacreopy 6ensun 4-[2-[2-
(4-auerunnunepasun- 1 -mn)sTokcu |-7-(3-6ensunokcu- 1 -HadTun)-6,8-nurunpo-SH-nupuno| 3,4-
d]mupumunue-4-nn|nunepasuH- 1-kapbokcunara (200 mr, 264 mxmouns, 1,00 3xB.) B TI'® (10,0 mi)
nobasisuin Pd/C (100 wmr, 10 % uucrora) B atmocdepe N,. CyCcrnieH3nro 1erasupoBaiy B BAKYyMe U
MPOyBaJM BOIOPOAOM HECKOJIbKO pa3. Cmech nepememmnBany B armocdepe Bogopoaa (15
¢byHuT/KB. qroiim) npu 40 °C B Teuenne 12 4. PeakinoHHYyI0 cMech QUIBTPOBANN U OCATOK Ha
¢wibTpe npomeiBau TI'® (3 x 5 mur). PuabTpaT KOHIEHTPUPOBAIH MTPH NOHIKEHHOM JaBIICHHH,
nony4as 1-[4-[2-[[7-(3-runpoxkcu-1-HadTin)-4-nunepasun-1-ni-6,8-qurunpo-5SH-nupuno( 3,4-
d]mupumuguH-2-wi]okcu |3 Tu munepasun- 1 -uinlstanoH (80,0 mr, 150 Mkmonb, 56,9 % BbIXOH) B

BUAC KOPUYIHEBOT'O TBEPAOTO BEIICCTBA.

[0465] Cramus C: 1-[4-[2-[2-(4-aueTnnnunepasus- 1 -un)stokcu]-7-(3-ruapokcu-1-nadrun)-6,8-
murunpo-SH-mmpunol 3,4-d Jnupumuans-4-mn Jiunepasus- 1 -un|npon-2-eH-1-on: K pacteopy 1-[4-
[2-[[7-(3-runpoxcu-1-HadTrn)-4-nunepasus- 1-un-6,8-gurunpo-5 H-nupuno| 3,4-d jJnupumuans-2-
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wi|okcH [aTun Jnunepasus- 1 -un|aranona (80,0 mr, 150 mxmonb, 1,00 3xB.) u DIEA (58,3 wmr, 451
MKMOJIb, 78,8 Mk, 3,00 3xB.) B JIXM (2,00 M) nobasisimu nporn-2-eHoun npon-2-eHoat (14,2 wmr,
113 mxmoms, 0,75 skB.) npu - 40 °C B Teuenue 0,5 4. Peaknnonnyro cMech BiuBain B MeOH (1
mi1) 1 pasbassuia JJXM (20 mi), 3aTem npomeiBasid Boaoi (5 mir). OObeAMHEHHbIE OpraHHYECKUE
CJIOM TTPOMBIBAJIM HACHIIIIEHHBIM BOAHBIM PAaCTBOPOM XJiopuaa HaTpus (5 mu), cymmnn Hag Na, SOy
Y KOHIICHTPHUPOBAIN ITPH NMOHIKEHHOM JIaBJIeHUH. PEeakMOHHYI0 CMeCh OUUINAIH IPenapaTuBHON
B2XX, : Phenomenex Gemini 150*25mm™*, 10 Mxm; noxBmkHast ¢asa: [Boaa (0,05% runpokcun
ammoHus 00/00) - ACN]; B%: 30%-55%, 10 MuH ¢ nonyuenuem 1-[4-[2-[2-(4-aueTunnunepasut-
1-un)aroxcu]-7-(3-rugpokcu-1-nadgrun)-6,8-nuruapo-SH-nmupuno[ 3,4-d Jnupumuans-4-
wi|munepasus- 1 -wi|npon-2-eH-1-ona (13,8 mr, 23,3 mxmonb, 15,5 % Beixon, 98,7 % uucrora) B

Buze xenroro Teepaoro semecrsa. ICH MC m/z 586,3 [M+H]+'

ITPUMEP 38
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1-(4-(7-(3-runpoxcunadranes- 1 -mn)-2-(3-(munepuans- 1 -um)nponokcu)-5,6,7,8-

terparuaponupuno|3,4-dmupumunnn-4-mn)nunepasus- 1 -wn)npomn-2-ex- 1 -on

[0466] CuHTe3npoBa aHATIOTUYHO cr1oco0y onucanHoMy 1utst Ilpumep 37, ucrions3yst 3-(1-
MUTePUANI ) IIponaH-1-o1 BMecTo 1-[4-(2-ruapokcustun)nunepasun-1-unlstanona Ha Ctaguu A.

3CH MC m/z 557,5 [M+H]"™

TTPUMEP 39
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1-(4-(7-(3-runpoxcunadranes- 1 -mn)-2-(3-(mupponuanH- 1 -um)nponokcu)-5,6,7, 8-

terparuaporupuno|3,4-d|mupumuana-4-un)nunepasus- 1 -um)npomn-2-eH- 1 -ox

[0467] Cunre3upoBanu aHaJOrH4HO criocody onucanHomy it llpumep 37, ucrionssyst 3-
MUPPOTUINH- | -mnponaH-1-o1 BMecTo 1-[4-(2-ruapokcusThin)munepasuH- 1 -ui|3TaHoHa Ha

Cramuu A. JCH MC m/z 543,3 [M+H]".

ITPUMEP 40
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1-(4-(2-(4-(numernnamMuHo)0yTOKCH )-7-(3-runpokcunadranes-1-nn)-5,6,7,8-

terparuaponupuno| 3,4-d|mupumunuH-4-wn)nunepasu- 1 -uin)npon-2-eH- 1 -on

[0468] CunTre3snpoBanu aHaJOrH4HO criocoly onucanHomy it llpumep 37, ucnionssyst 4-
(mumernnamuno)OyTaH-1-011 BMecTo 1-[4-(2-runpokcusTin)nunepasus- 1 -m|sranona Ha Craguu

A.9CH MC m/z 531,4 [M+H]".

ITPUMEP 41
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Tpudropauerar 1-(4-(7-(3-uuknonponui-S-rugpokcudenun)-2-(3-mopdonuHnponokcu)-5,6,7,8-

terparuaponupunol3,4-d|mupumunun-4-wn)nunepasus- 1 -un)npon-2-eH- 1 -ona

[0469] Cramus A: 4-[7-(3-0eH3unokcu-S-ukionponumi-¢peHun)-2-(3- Mop(oIuHIIPONIOKCeH )-6,8-
ourunpo-5H-nupunol 3,4-d Jnupumuans-4-mn Jiunepasus- 1 -kapdokcunar: K cmecn Oensmn 4-[2-
(3-mopdonunnponokcn)-5,6,7,8-rerparuaponupunol 3,4-d |nupumunun-4-un |nunepasus- 1 -
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kapOokcumnara (400 mr, 805 mxmonb, 1,00 5kB.) u 1-6eH3m10KCH-3-0pOoM-S-1EKIIONpONII-OeH3011a
(268 wmr, 886 mkmob, 1,10 3xB.) B Tosyosne (10,0 mun) nobasnsim 2-qunukiorekcunpocuro-2',6'-
mumzonponokcuoudennn (RuPhos) (75,2 mr, 161 mxmons, 0,20 3xB.), Pdy(dba)s (111 mr, 121
MKMOJIb, 0,15 3kB.) 1 Cs,CO3 (656 mr, 2,01 mmoib, 2,50 5kB.). PeakioHHy0 CMeCh
nepemerrBain pu 90 °C B Teuenue 12 4 B armocdepe N». K cmecu nobasisim oy (15 i) u
skctparupoBanu JIXM (2 x 15 mi). OObeanHeHHbIe OpraHuuecKre Ciiou cyuriiy Hax Na, SOy,
¢unpTpoBaNu U KOHLEHTpHpoBaId. OCTaTOK OYMIIAIHN € TIOMOLIBIO XpomaTorpaduu (Si0,,
[Metponeitnsbiii 3¢up/Itrnanerar = 3:1 no Auxnopmeran: Meranon = 10:1) ¢ monydeHunem OeH3UI
4-[7-(3-6enszunokcu-S-mmkionponmi-pennn)-2-(3- mopdonuHnponoken)-6,8-nuruapo-SH-
upuno| 3,4-dmupumunun-4-uinunepasus- 1 -kapookcmnar (170 mr, 230 mxmonb, 28,5 % BbIXOS,

97,2 % umcrora) B BHe kopuunesoro macia. JCH MC m/z 719,6 [M+H]™

[0470] Cramus B: 3-muknonponui-5-[2-(3-MophoIMHIPONOKCH )-4- unepa3uH-1-uin-6,8-nuruapo-

SH-nupuno[3.4-d]Jnupumuns-7-un]denon K cmecu 6ensun 4-[7-(3-0€H3MITOKCH-S-IIUKIONPOITHII-

benun)-2-(3-mopdonunnponokcn )-6,8-guruapo-SH-nupuno| 3,4-d |nupumuaus-4-un | nunepasyuH-
1-kapbokcmiara (150 mr, 209 mxmodb, 1,00 skB.) B MeOH (10,0 M) nobasssimu Pd/C (150 mr, 10
% uncrora) u CH;COOH (25,1 mr, 417,3 mxmonb, 23,9 Mk, 2,00 5kB.). CyCrnieH3H0 1era3supoBaiu
B BaKyyMe U NPOAYBaJIN BOAOPOAOM HECKOJbKO pa3. CMech nepemennBaii B aTMochepe
Bonopona (15 @yut/kB. aroiim) npu 40 °C B TeueHue 2 4. PeakIIHOHHYIO CMECh (PUITBTPOBAITU
yepes cioit nenuta® u gunbrpart koHLeHTpuposaiy. [Ipoaykr 3-muxmnonponun-5-[2-(3-
MopdoruHIponoKcH)-4- munepasus- 1 -ni-6,8-nurunpo-5 H-nupunol 3,4-d Jnupumuans-7-wi ] pernon
auarerat (80,0 mr, 130 MkmoJb, 62,4 % BBIXON) NMOMYYaIH B BUIE XKEJITOrO TBEPAOTO BELIECTBA.

3CH MC m/z 495,2 [M+H]"

[0471] Cramus C: 1-[4-[7-(3-uuknonponui-S-ruapokcu-pernn) -2-(3-mopdoauHponokcu)-6,8-
aurunpo-5SH-nupunol3,4-d Jnupumuans-4-un | nunepasus- 1 -un|npon-2-en-1-o1 K cmecu
auanerara 3-uukiIonponui-S-[ 2-(3-mopomuanponokcn)-4-nunepasus- 1 -mi-6,8-gurunpo-5H-
npuno|3,4-dnupumunun-7-un|penona (80,0 mr, 130 mxmons, 1,00 5kB.) B AIXM (2,00 M)
nobasysiiu DIEA (168 wmr, 1,30 mmosb, 227 Mk, 10,0 3kB.) u npon-2-eHou npomn-2-eHoart (13,1
mr, 104 mxmons, 0,80 3kB.) mpu -78 °C, peakIIMOHHYIO cMech repeMernnBaiy npu -78 °C B
teuenue 0,5 4. B peakuuonHyto cmech nodasisin MeOH (2 3kB., 10 mr), 3atem
koHUeHTpuposany. Ocratok ounmanu npenaparusHoi BOXX, (Muctpyment: GX-K; Kononka:

Phenomenex Synergi C18 150*25*, 10 mkm; Venosusi: Boma (0,1 % T®K)-ACN; Hauano B: §;
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Kownen B: 38; Bpewmst I'panuenta (mun): 11; 100% B Bpewmst 3anepxku (muH): 2; IToTok (Mi/MuH):
25). BeineneHHbI MPOAYKT KOHIEHTpupoBanu auodunusanuein. [lponykr rpudropauerar 1-[4-[7-
(3-umknonponui-S-runpokcu-¢penmn) -2-(3-mMoppoTUHIPONOKCH )-6,8-muruapo-5SH-nmupuno| 3,4-
d]mupumuann-4-wn|nunepasun- 1 -ui|npon-2-eH-1-oxa (21,5 mr, 31,1 mxmons, 23,9 % Bexon, 95,8

% YHCTOTA) MOJyYaH B BUJE *kenToro Teepaoro semectsa. JCH MC m/z 549,5 [M+H]"™
TTIPUMEP 42
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1-(4-(7-(2-prop-5-runpoxcudenun)-2-(3-mopdonuunponokcn)-5,6,7,8-rerparunponupuno| 3,4-

d]mupumuauH-4-1n)nunepasuH- 1 -ui)npomn-2-eH- 1-oxH

[0472] CunTe3npoBany aHaJIOTU4HO criocoly onucanHoMy it Ilpumepa 41, ncnons3ys 4-
(6ensunokcu)-2-6pom-1-propobeHson BMecTo 1-0eH3MITOKCH-3-0pOM-5-1IUKIONPONHI-0eH301 Ha

Craguu A. DCH MC m/z 527,4 [M+H]"™

ITPUMEP 43

N
A

1-(4-(7-(3-runpokcu-6-merunsadranes- 1 -un)-2-(3-mopdonunnponokcn)-5,6,7,8-

terparuaponupuno| 3,4-d|mupumunuH-4-wn)nunepasu- 1 -uin)npon-2-eH- 1 -on

[0473] Cramus A: 6ensun 4-[7-(3-meTokcu-6-metui- 1-nadtun)-2- (3-mopponurnponokcn)-6,8-
ourunpo-5 H-nmupuno| 3,4-d jnuprumuann-4-wn Jnmunepasus- 1 -kapookcunar: Cvech 6en3un 4-[2-(3-
MopdoNUHNPONokcu)-5,6,7,8-rerparuaponupuno| 3,4-d nupumuaun-4-ui [nunepasus- 1 -
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kapOokcunara (500 mr, 1,01 mmons, 1,00 3kB.), (3-MeTOoKCH-6-MeTHII-1 -

Had i) TpudTOopMeTancyibpoHara (483 mr, 1,51 mmons, 1,50 skB.), Cs,CO5 (820 mr, 2,52 MMOIIb,
2,50 3kB.), 2-munukiorekcuidochuno-2',6'-mumsonponokcududenmna (RuPhos) (93,9 mr, 201,3
MKMOJIb, 0,20 3kB.) 1 Pdy(dba)s (92,2 mr, 100 mxmors, 0,10 3kB.) B Tonmyone (3,00 mi)
nepemernuBain npu 90 °C B teuenue 10 4. Cmechb pazbapnsiu stunanerarom (50,0 mir). Ocamok
ynansui GUiIbTPOBaHUEM, U (UIBTPAT KOHLEHTPUPOBAJIH MPU MOHKEHHOM AaByieHuu. OcTaTok
OYHIIAJIH C TOMOIIBIO oOpameHHo-(a30Boi xpomarorpaduu (0,1% TOK Boga/aneronutpun).
Kenaembie ppakiuu 0ObeIUHSIIH U MOAIIETAYHNBAINA HACBIIIIEHHBIM BOAHBIM PACTBOPOM
OukapOonata Hatpust (2,00 M), 3aTeM KOHLEHTPUPOBAIU NIPU IOHWKEHHOM NaBjeHnd. OCTaTok
sKcTparupoBanu sTrnaneTaroM (2 x 100 mir). O6beIUHEHHBIE SKCTPAKThI IPOMBIBAJIH
HACBIEHHBIM BOIHBIM pacTBOpoM xJyopuna Hatpus (1 x 100 mu), cymmnn Hax cyiabdaTtoM HaTpws,
($UIBTPOBAN M KOHLEHTPUPOBAJIU MPU MOHWKEHHOM JIaBJICHUH € TIoJlydeHueM Oensun 4-[7-(3-
METOKCH-0-MeTHII- | -Had THI)-2- (3-MOpdonuHIponokcH)-0,8-quruapo-5SH-mupuno[3,4-
d]mupumunann-4-wi|nunepasus- 1 -kapookcunara (400. mr, 599 mMxmonsb, 59,4 % Beixon, 100 %

YHCTOTA) B BUJE XkenToro Teepaoro semecrtsa. JCH MC m/z 667,6 [M+H]™

[0474] Cranus B: 4-[3-[[7-(3-meTokCcH-6-MeTHII- | -Had THI)-4-tMnepa3uH- 1 -wn-6,8-nurunpo-SH-

nupuno|3.4-d]nupummnun-2-un]okcunponun]mopdonun: K pactsopy 6ensun 4-[ 7-(3-meTokcu-6-

metni- 1 -Hadr) -2-(3-mopdonuHnponokcn)-6,8-gurunpo-5 H-nmupunol 3,4-d jrupumuana-4-

wi|nunepasuH- 1 -kapbokcuiata (370 mr, 554 mxmons, 1,00 3xB.) B MeOH (10,0 mut) nobasisiin
Pd-C (100 wmr, 10 % uucrora) u AcOH (66,6 mr, 1,11 mmorb, 2,00 5kB.) B atmocdepe Ny.
CycrnieH3uro era3upoBaiy B BAKyyMe U IPOYBall BOZOPOIOM HECKOJIbKO pa3. Cmech
nepemMernnBaiu B armochepe Bogopona (15 ¢pynr/ks. mroiim) npu 40 °C B TeueHue 2 4.
PeakiroHHyt0 cMech (PUIBTPOBAIU U KOHLIEHTPUPOBAJIH MPHU TOHUKEHHOM JaBJICHUN C
nony4yernem 4-[3-[[ 7-(3-meTokcu-6-merni- 1 -nadtun)-4-nunepasus- 1 -ui-6,8-qurunpo-5H-
nupuo| 3,4-dmupumunun-2-ui|okcu | nporwi |Mopdomuna (295 mr, 553 MxMonb, 99,8 % BeIXOH) B
BUJI€ JKEJITOTO TBEPAOTO BELIECTBA, KOTOPOE NCIOIb30BAIN HEITOCPEICTBEHHO HA CIIENYIOLIeH

cranuu 6e3 nononHuTenbHOl ounctkn. ICH MC m/z 533,6 [M+H]"

[0475] Cramus C: 1-[4-[7-(3-meTokcu-6-meTwi- 1-HadTin)-2-(3-mopdonuHnpornoken) -6,8-
aurunpo-5H-nupunol3,4-d Jnupumuans-4-un | nunepasus- 1 -un|npon-2-eu-1-on: K cmecu npon-2-
eHoWJT mporn-2-eHoaT (56,8 mr, 450 mxmoib, 0,80 3kB.) u DIEA (727 wr, 5,63 mmonb, 983 Mk,
10,0 3xB.) B IXM (2,00 mu1) nobasiisimu pactBop 4-[3-[[7-(3-meTokcu-6-metmn-1-nadrmn)-4-
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nurnepasus- 1 -mn-6,8-nurnapo-SH-mupuno| 3,4-d jmupumunun-2-mn|okcu |nporui |mopdonuna (300
Mr, 563 mMxmonb, 1,00 3xB.) JIXM (1,00 M) mpu - 40°C B atmocdepe azota. CMech nepeMernnBain
B TeueHue | 4. B peakunonHyro cmech nqodasssuin MeOH (50 mxi) npu -40°C, pa3basnsiiu Bogoi
(10,0 mu), sxctparuposanu JAXM(10,0 mi), cymmnu Hax NaySO,, dunsTpoBanu u
KOHIIEHTPUPOBAJIU TIPU TIOHUKEHHOM JIaBJIeHUH C mnojydeHuem 1-[4-[7-(3-meTrokcu-6-metu-1-
HadTn)-2-(3-MopdonuHnponokcn) -6,8-nurunpo-SH-nupuno|3,4-dmupumunna-4-
wi|nunepasuH-1-un|npon-2-eH-1-ona (270 mr, 460 mxmons, 81,7 % Bbxon) ICHU MC m/z 587,6
[M+H]".

[0476] Cramus D: 1-[4-[7-(3-runpokcu-6-metuin-1-nHadrun) -2-(3-mopponunnponokcu)-6,8-
auruapo-5H-nupuno| 3,4-d | mupumuaun-4-vn | nunepasus- 1 -un|npon-2-eH-1-ou: K pacteopy 1-[4-
[7-(3-meTokcu-6-metmin- 1 -HadTun)-2- (3-mopdonmunnponokcn)-6,8-gurunpo-SH-nupuno|3,4-
d]mupumuana-4-wn|nunepasus- 1 -ui|npon-2-eH-1-oxa (100 mr, 170 mxmonsb, 1,00 5xB.) B IXM
(3,00 mu) mobasmsiiu BBr3 (213 mr, 852 mxkmonb, 82,1 mxi, 5,00 skxB.) npu -78 °C. Cmechb
nepemernnsaiu npu 0 °C B Teuenue 1 4. Cmech oxnaxnanu 1o -78 °C u pazbasmsun IXM (20,0
MT), 1 TOOABIISTH HACBIIIEHHBIH pacTBOp runpokapoonata Hatpust (5,00 MiT) 1 mepeMeInnBaIy Ipu
-78 °C B Teuenue 10 muH, 3arem Harpeasu 10 0 °C. Cmech skcTparuposanu JJXM (2 x 15,0 mi),
MIPOMBIBAJIM HACBILIEHHBIM BOJHBIM PAacTBOPOM xyiopuaa Hatpus (1 x 20,0 mu), cymmnm Hax
Na,SOy4, prnpTpoBa M U KOHIEHTPUPOBAIN P MMOHWKEHHOM aBieHnH. OCTaTOK OUUINAIH
npenapatuBHoit BOXKX, (kononka: Phenomenex Gemini C18 250*50 mm*, 10 MKkM; mOABIIKHAS
¢aza: [Boma (0,05% runpokcun ammonusi 00/00)-ACN]; B%: 27%-57%, 12 muH) ¢ nojy4eHuem 1-
[4-[7-(3-runpokcu-6-metmi- 1 -HadTin)-2-(3-mop ponuHnponokcn)-6,8-nurnapo-SH-mupuno| 3,4-
d]mupumuauH-4-un|nunepasuH- 1 -un Jnpon-2-eH-1-ona (11,0 mr, 18,6 mxmonsb, 10,9 % Beixon, 97,0

% umcrora) B Buae kopudHeBoro TBepaoro euectsa. JCH MC m/z 573,6 [M+H]+.

ITPUMEP 44
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1-(4-(7-(5-metun-1H-unnazon-4-un)-2-(3-mopdoauanponokcu)-5,6,7,8-rerparuaponupuno| 3,4-

d]mupumunua-4-nn)nunepasus- 1 -un)npon-2-eH-1-o1
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[0477] Cramus A: Oensun 4-[7-[S-meTun- 1 -(2-TpUMETHICHITHIITOKCUMETII ) UHAA301-4-1 ] - 2-(3-
MOp¢ONMHNPONIOKCH )-0,8-nuruapo-SH-nupuno| 3,4-d jnupumuaun-4-wn |munepasus- 1 -
kapOokcunar: Cmech 6en3un 4-[2-(3-mopdonunnponokcn)-5,6,7,8- Terparunponupuno|3,4-
d]mupumunus-4-mn|nunepasuH- 1-xkapbokcunara (500 mr, 1,01 mmons, 1,00 3kB.), 2-[(4-6pom-5-
METHJI-UHIA301- | -uT)MeToKCH | aTHi-TpuMeTHicunana (448 mr, 1,31 mmonb, 1,30 3kB.), Cs,CO3
(822 wr, 2,53 mmonb, 2,50 5kB.), Pdy(dba); (138 mr, 151 mxmons, 0,15 5kB.) u 2-
auuukiorekcunadocuno-2',6'-nunzonponokcududennna (RuPhos) (94,3 mr, 202 mxmouns, 0,20
9KB.) B TONTyoJe (20,0 M) Aera3upoBajii U MpOAYBaIK a30TOM 3 pasa, u nepemMernubanu npu 90 °C
B TedeHue 10 1 B armocepe azora. PeakunonHyio cmech paz0asiisiiau Bonoi (50 min) u
sKcTparupoBau sTrnaneraroM (3 X 100 mur). OObeqMHEHHBIE OPTAaHMYECKUE CIION MTPOMBIBAITU
HACBILEHHBIM BOJHBIM pacTBOpOM XJyiopuna Hatpus (3 x 50,0 mu), cymumnn Hax Nay SOy,
(GuUIBbTPOBATN U KOHLIEHTPUPOBAJIU NPHU MOHMKEHHOM AaBieHuH. OCTaToOK ounInaiyu oOparieHHo-
¢azosoit BOXKX (0,1% T®K Bona/auieToHUTpHI) ¢ TIoJydeHreM OeH3un 4-[ 7-[S-metun-1-(2-
TPUMETUJICHITIIId TOKCUMETHIT ) UHAa30J1-4- 1]~ 2-(3-Mop ¢ ONMUHIIPONIOKCH)-6,8-muruapo-5H-
nupuno|3,4-d]mupumunus-4-un|nunepasus- 1 -kapookcunara (420 mr, 554 mxmons, 54,9 %

BBIXOZ) B BHe sxenroro macia. JCH MC m/z 757,6 [M+H]".

[0478] Cramus B: Tper-OyTun 4-[ 7-[ S-meTun-1-(2-TpuMeTHICHITMI3 TOKCUMETHIT ) HHAA30J1-4-1J1 |-2-
(3-mopdomurnponokcn )-6,8-muruapo-SH-mupuno| 3,4-d |nupumunun-4-wn |nunepasus- 1 -
kapOoxcunar: K pacrBopy 6ensun 4-[7-[5-metnn-1-(2-TpUMeTHICUINIITOKCUMETIIT) UHAA301-4-
wi|-2-(3-mopdonunanponokcu)-6,8-nurunpo-SH-mupuno| 3,4-d jnupumunus-4-ui | munepasus-1-
kapOoxcunara (370 mr, 488 mxmonb, 1,00 5kB.) B MeOH (10,0 mu) noGasnsnu TpustunamuH (98,9
Mmr, 977 mxmodnb, 135 Mk, 2,00 skB.), Pd/C(100 mr, 10 % uyucrora) u TpeT-OyTOKCUKapOOHHIT TPeT-
OyTun kapbonat (213 mr, 977 mxmonb, 224 Mk, 2,00 5kB.) B atmocepe N,. CycneH3uro
JIera3supoBalIM B BAKyyMe U IPOYBaJH BOIOPOJOM HECKOJIBKO pa3. CMech nepeMernnBaii B
armocepe Bonopona (15 ¢pyur/ks. mroiim) npu 40 °C B Teuenue 2 4. PeakIIHOHHYIO CMeCh
(GUIBTPOBAIN U KOHLIEHTPUPOBAJIN NPH IMOHIKEHHOM AaBiieHHH. OCTaTOK OYHINAIH C TOMOIIBIO
KOJIOHOYHOH xpomaTorpaduu (Si0,, AXM/MeOH = 1:0 no 10:1) ¢ nonyyenuem tper-Oytun 4-[7-
[S-meTmi-1-(2-TpUMeTHIICHITMIIS TOKCUME T ) HHIa3011-4 -1 | -2-(3-MopdomuHnponokcn)-6, 8-
murunpo-SH-nupunol3,4-d Jnupumuans-4-mn Jiunepasus- 1 -kapookcunara (340 mr, 470 MKMOIIb,

96,2 % BBIXON) B BHAe KopudaHesoro Macia. JCH MC m/z 723,5 [M+H] .
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[0479] Cramus C: 4-[3-[[7-(5-meTun- 1 H-unnazon-4-wun) -4-nunepasus-1-ui-6,8-nurunpo-SH-

nupuyio[3.4-dnupumunun-2-unjokcu Juponun|mopdonus tpudropanerart : K pactsopy Tper-

Oytun 4-[7-[5-metun-1- (2-TpUMeTHICHIHISTOKCUMETHI )UHAA301-4- 1 ]-2-(3-
MopdonuHnponokcu )-6,8-nuruapo-SH-nupuno| 3,4-d Jnupumuaun-4-un |[nunepasus- 1 -
kapOokcuiara (150 mr, 207 mxmonsb, 1,00 5kB.) B AXM (500 mkir) nodasmsiu TOK (354 wmr, 3,11
MModtb, 230 Mk, 15,0 3kB.). Cmech nepemenuBanu pu 25 °C B reuenue 1 4. PeakinoHHy0 cMech
KOHLIEHTPUPOBAJIH [IPU NOHI)KEHHOM JIaBJIEHHHU C rony4yeHueM tpudropanerara 4-[3-[[7-(5-
metwi- | H-uana3on-4-un) -4-nunepasus- 1 -mi-6,8-gurunpo-5 H-nupunol 3,4-d jnupumuana-2-
wi|okcu [mpornwi|mopdonuna (125 mr, 206 mxmonb, 99,3 % BbIXOA) B BUAEC KOPHYHEBOTO Maciia
HCIIOJIb30BAIM HEMOCPEACTBEHHO Ha ClIeayrolneii craauu 6e3 nononHutenbHoi ounctku. JCH

MC m/z 493,4 [M+H]".

[0480] Cramust D 1-[4-[7-(5-meTun-1H-unnazon-4-un) -2-(3-MoppoauHIpOnokcu )-6,8-nuruapo-
5H-mmpunol3,4-d|mupumunna-4-wi jnunepasus- 1 -un|npon-2-eH-1-oH : K cmecu tpudropanerara
4-[3-[[7-(5-meTun-1H-unnaszon-4-un)-4-nunepasuH - 1-un-6,8-nuruapo-5H-mupuno|3,4-
d]mupumunma-2-ni]okcu Jnporwi |Mopdonus (120 mr, 197 mxmons, 1,00 3kB., TOK) u DIEA (255
mr, 1,98 mmonb, 345 mxi, 10,0 5xB.) B quxyopmetane (2,00 mu1) 1o0aBisuid pacTBOP MPOM-2-€HOMI
npon-2-eroata (19,9 mr, 158 mxmons, 0,80 3kB.) B nuxnopmerane (1,00 mi) nmpu -40°C B
atMocdepe azota. CMmech nepemernupainu B Teuerue | 4. B peakiuonnyto cmecs nodasnsiin MeOH
(50,0 mxa) mpu -40°C, pazbasnsamu Bonoii (10,0 mi), sxcTparuposanu auxiaopmeradom (10,0 mi),
cymma Hax Na, SOy, GuIbTpoBaN 1 KOHIEHTPUPOBAIHN NTPU TIOHWKEHHOM AaBiieHHH. OCTaToK
ounmanu npernaparusHoii BOXX, (kononka: Phenomenex Gemini 150*25mm*, 10 MkwM;
nonswkHas (aza: [Boxa (0,05% ruapokcun ammonust 06/06) - ACN]; B%: 30%-60%,10 mun) ¢
nonyueHueM 1-[4-[7-(5-mernn-1H-uanazon-4-nn) -2-(3-mopdonuunponokcn)-6,8-nurunpo-SH-
nnpuno|3,4-dnupumunun-4-un|nunepasus-1-un|npon-2-exs-1-oxa (19,0 mr, 34,4 mxmons, 17,4 %

+

BbIxon, 99,0 % uucrota) B Buae 6esoro tBepaoro Beuiecrsa. JCHU MC m/z 547,5 [M+H]

ITPUMEP 45
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1-((1R,5S)-3-(2-((1-(mumeTnnaMuHO )Ipoman-2-uin)okcn )-7-(3-ruapoxkcunadranes- 1 -mn)-5,6,7, 8-

terparuaporupuno| 3,4-dmupumuaun-4-mn)-3,8-nuazadbunmkio| 3,2, 1 JokraH-8-un)npon-2-eH- 1 -oH

[0481] Cramusi A: Tper-Oytun 3-(7-6en3un-2-xy0p-6,8-nurunpo-SH-nupuno[3.4-d |nupumunns-4-

nn)-3.8-nnazabunmkiol 3.2, 1]okran-8-kapookcunar: K cmecu 7-6eH3min-2,4-quxnop-6,8-nuruapo-
SH-mmpuno[3,4-dnupumuamaa (920 mr, 3,13 mmons, 1,00 5xB.) u Tper-OyTni 3,8-
nnazabunukio|3,2,1]okran-8-kapbokcunara (677 mr, 3,19 mmoins, 1,02 sks.) B IMCO (18,0 mn)
nobasysima DIEA (1,21 1, 9,39 mmonb, 1,64 mi, 3,00 3kB.). PeakInOHHYIO CMeCh TiepeMeIuBaIH
npu 60 °C B Teuenne 1 u. Cmech pazbasnsnu sxcrparuposan EtOAc (3 x 20 mur), mpomsIBanu
Bonoit (10 mu), 11 HCI (5 mur), NaHCO3 (15 mu1), 1 HaChIIEHHBIM BOIHBIM PacTBOPOM XJIOPHIIA
Hatpus (15 mir). OObenrHEeHHBIE OpraHudecKue cou cymiy Hag Na, SOy, GunbTpoBamu u
KOHLIEHTPHPOBAJIH [IPU NOHIKEHHOM JaBJICHUH C ITONy4YeHnueM TpeT-0ytun 3-(7-0eH3ni-2-xop-
6,8-muruapo-5H-mupuno| 3,4-d [mupumuauna-4-un)-3,8-nuazadbunmkio| 3,2, 1 Jokran-8-
kapOokcunara (1,30 r, 2,41 mmonb, 76,9 % Beixon, 87,0 % 4ucTtoTa) B BUAe KOPUYHEBOTO MACIIa,
KOTOpPO€ HCIIONIb30BAI HEMOCPEACTBEHHO Ha CleAyoleil craauu 0e3 AOMOJIHUTENbHON OUHCTKH.

9CHU MC m/z 470,2 [M+H]".

[0482] Cramus B: Tper-Oytun 3-[ 7-6eH3mn-2-[ 2-(qnumMeTniaaMuHO)- 1 -MeTHT-3ToKkcu |-6,8-auruapo-
SH-nupunol3,4-dnmupumunann-4-un|-3,8-nquasadunmkio| 3,2, 1 Jokran-8-kapookcunat: K pactsopy
1-(numernnamuHo)ponan-2-ona (857 mr, 8,31 Mmons, 942 mxki, 3,00 skB.) B TT'® (40,0 M)
nobasisuin NaH (222 wmr, 5,54 mmouns, 60,0 % uucrota, 2,00 5kB.) mpu 15 °C B atmocdepe No.
ITocne nepememuBanus npu 15 °C B Tedenue 0,5 4, nobassiiu TpeT-OyTui 3-(7-0eH3m1-2-XJ10p-
6,8-murunpo-5H-mupuno| 3,4-d [nupumunun-4-un)-3,8-nuazadunmkio| 3,2, 1 Jokran-8-kapOokcunat
(1,301, 2,77 mmoib, 1,00 3kxB.). Cmech nepemernnBanu rpu 100 °C B Tedenue 12 4 B repMETUYHO
3aKpbIBarOLIeics mpobupke. B peakLinOHHYIO CMeCh MEIJIEHHO N00aBsLu BoAy (3 MII) U 3aTeM
KOHLIEHTPUPOBAJIH [IPU MOHIKEHHOM AaBjieHUH. OCTaTOK OYUIIAIHN C TIOMOIIBIO KOJIOHOUHON

xpomarorpadun (JIXM/MeOH 60:1 no 10:1) ¢ monyuenunem tper-Oyrun 3-[ 7-6eH3un-2-[2-
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(muMeTnnaMuHO)- 1 -MeTHiT-3ToKCH | -6,8-nurunpo-5 H-nupunol 3,4-d jnupumuann-4-wi) -3, 8-
nuazabunukio|3,2,1]okran-8-kapdokcunara (700 mr, 1,07 mmons, 38,8 % Bbxon, 82,4 % uucrora)

B BUJC JKCJITOI'O Macja.

[0483] Cramus C: Tper-Oytun 3-[2-[2-(qumernnamuHo)- 1 -meTrin-3T0KCH]-5,6,7,8-
terparuaponupuno|3,4-d|mupumuann-4-uil-3,8-nquaszadbunmkio[3,2,1]okran-8-kapdbokcunar : K
pactBopy Tper-OyTHa 3-[7-0eH3un-2-[ 2-(mumeTninaMuHo)- 1 -MeTuin-3Tokcu-6,8-qurunpo-5H-
nupuno| 3,4-dmupumunun-4-un|-3,8-quazadunukio| 3,2, 1 Jokran-8-kapdokcunara (700 mr, 1,30
mmoib, 1,00 3xB.) B MeOH (30,0 mut) nodasnsiiu Pd/C (200 mr) B atmocdepe N,. Cycnenzuto
JIera3supoBalii B BAKyyMe U IPOAyBaju Bonopoa 4 pasa. CMech nepemernusanu B atmochepe
Bonopona (50 ¢pyut/kB. mroiim) mpu 40 °C B Teyenue 12 4. CMeCh KOHLIEHTPUPOBAIH MPH
MOHIKEHHOM faByieHHH. OCTaToK OYHINAIN ¢ IOMOLIBIO KOJIOHOYHOM XpoMarorpaduu
(AXM/MeOH 50:1 no 5:1) ¢ monyuenuem tpeT-OyTun 3-[2-[2-(auMeTniIaMmuHO)- | -MeTHI-3TOKCH |-
5,6,7,8-terparuaponupuno|3,4-dnupumunun-4-un|-3,8-nuazadburmkio[3,2, 1 JoktaH-8-

kapOokcuiara (500 mr, 952 mxmob, 73,2 % Bbixon, 85,0 % 4yrcTOTa) B BUAE HKEJITOrO Macia.

[0484] Cramus D: Tper-Oytun 3-[7-(3-6en3unokcu-1-nadpun)-2-[2-(qauMeTHiaMuHo)- 1 -me -
3TOKCH|-6,8-muruapo-5H-mupuno[3,4-d [nupumuaun-4-un|-3,8-nuazadunmkio| 3,2, 1 Jokran-8-
kapOokcuiar: Pd,(dba); (84,1 mr, 91,8 mxmoub, 0,10 3kB.) 100aBIsUTH K pacTBOPY TPeT-OyTHII 3-
[2-[2-(numeTnnamuHO)- 1 -MeTHn-3ToKcH|-5,6,7,8-Terparunponupuno| 3,4-d mupumunns-4-nn|-3,8-
nnazabunukio|3,2,1]okran-8-kapookcunara (410 mr, 918 mxmonsb, 1,00 3kB.), 3-0eH3UIOKCH-1-
Oopom-nadranena (293 mr, 936 mxmoub, 1,02 3kB.), 2-nunukiorekcundpochuHo-2',6'-
numnsonponokcudbupenuna (RuPhos) (85,7 mr, 184 mxmons, 0,20 5kB.) u Cs,CO; (897 wr, 2,75
MMoIb, 3,00 5kB.) B iuokcane (9,00 mur). Peakimonnyto cmeck nepememuainy npu 100 °C B
TedyeHue 7 4 B armocdepe N, a 3aTeM KOHIEHTPUPOBAJIH IIPU NOHIKEHHOM AaByieHnH. OCTaTok
paszbasiisin Boao# (5 mut) u sxctparupoBaiu XM (2 x 20 mur). OpraHuueckue CJIOH CYIIWIH Haj
Na, SOy, prmpTpoBa M U KOHIEHTPUPOBAIN P MOHWKEHHOM JaBieHnH. OCTaTOK OYHILNAIH C
MOMOLITBIO KOJIOHOYHOM XpomaTorpaduu (JIXM/MeOH ot 100:1 no 20:1) ¢ monyueHuem Tper-
oyt 3-[7-(3-0ensmnokcu-1-Hadmn)-2-[ 2-(numernnamMuHo)- | -meTHn-3T0KCH -6, 8-TUTrNApo-5H-
nupuno|3,4-d]nupumunun-4-un|-3,8-nuazadunukio| 3,2, 1 Jokran-8-kapbokcunara (317 wmr, 441

MKMOJIb, 48,1 % BbIx0n, 94,5 % uncrora) B BUe xkenaroro Macia. JCH MC m/z 679,2 [M+H]".

[0485] Cramus E: Tper-Oyrun 3-[2-[2-(numeTninaMuHo)- 1 -meTnin-3Tokcu|-7-(3-runpokcu-1-
HadTIN)-6,8-nurunpo-SH-nupuno| 3,4-d jnupumunun-4-un|-3,8-auazadunukio| 3,2, 1 Jokran-8-
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kapOokcunar: K pacrBopy Tper-Oytun 3-[7-(3-6ensmnokcu-1-nadrmn)-2-[ 2-(mumerninaMuHo)- 1 -
METHJI-3TOKCH |-6,8-nurunpo-5H-nupuno| 3,4-d jrupumunun-4-un|-3,8-nuazadunmkio[ 3,2, 1 Jokras-
8-xapOokcunara (340 mr, 501 mxmonsb, 1,00 3xB.) B MeOH (6,80 mi) nobasnsuiu Pd/C (120 wmr).
CycrnieH3uro ierazupoBaiy B BaKyyMe U IPOoxyBaiu Bopopox 4 pasza. CMech nepeMernrBaii B
atMochepe Bonopona (15 ¢yut/kB. aroiim) npu 40 °C B Teyenue 1,5 4. CMeCh KOHLEHTPUPOBAJIH
IPY TIOHMKEHHOM JaBJICHUH C MONy4eHueM TpeT-0yTui 3-[2-[2-(numeTnnaMuHo)- 1 -mMeTui-
sTokcu]-7-(3-runpokcu-1-aadTun)-6,8-nuruapo-5H-nupuno| 3,4-d |nupumuaun-4-un|-3,8-
nuazabunukio|3,2,1]okran-8-kapdokcunara (210 mr, 316 mxmonb, 63,1 % Beixox, 88,6 %
YICTOTA) B BUJIE JKEJITOIO TBEPAOTO BEIIECTBA, KOTOPOE UCIIOIb30BAIN HETOCPEICTBEHHO Ha
cnenyromei craauu 6e3 nononHuTeNbHOI ounctkn. JCH MC m/z 589,3 [M+H]".

Cranus F: tpudropauerar 4-[4-(3,8-nuazabunukio| 3,2, 1 ]oktan-3-un)-2-[2-(aumeTHnaMuHo)- 1 -
METUI-3TOKCH]-0,8-nurunpo-SH-nupunol3,4-d Jrupumuaus-7-un|sadpranen-2-ona : K pacrsopy
Tper-OyTun 3-[2-[2-(nuMeTunamMuHo)- 1 -meTun-3tokcu |-7-(3-ruapokcu- 1 -Hadptin)-6,8-auruapo-
SH-mupuno[3,4-d|mupumunun-4-un|-3,8-nuazadunmkiio| 3,2, 1 Jokran-8-kapbokcunara (180 mr, 306
MKMOJIb, 1,00 5kB.) B IXM (230 mki) noGasmsiu TOK (349 mr, 3,06 mmone, 226 mxi, 10,0 5kB.).
Peaxunonnyto cmech nepemernanu npu 18 °C B reuenue 0,5 4. Cmech KOHLEHTPUPOBAIH MIPU
MIOHM>)KEHHOM JIaBJIEHHUH C rosy4deHueM Tpudropanerara 4-[4-(3,8-nuasabunmkno[3,2,1]okran-3-
un)-2-[2-(numeTnnamMuHo)- 1 -MmeTuI-3ToKCH | -0, 8-muruapo-5S H-mupuno| 3,4-d |mupumuaus-7-
wi|HadTaneH-2-ona (528 Mr, HEOUHUINEHHBII) B BU/Ie KPACHOTO MAaCJIa, KOTOPOE HCIIOIb30BAIIH
HETMOCPENCTBEHHO Ha ciienyromeii cranuu 6e3 nomnonmantenbHoi ounctku. ICH MC m/z 489,2

[M+H]".

[0486] Cramus G: 1-[3-[2-[2-(aumeTnnaMuHo)- 1 -mMeTrn-3Tokcu |-7-(3-ruapokcu-1-nadtun)-6, 8-
auruapo-5SH-nupunol 3,4-d | mupumuaun-4-un|-3,8-nuazabunmkio| 3,2, 1 Jokran-8-un|npomn-2-eH-1-
oH: K pactBopy Tpudropauerara 4-[4-(3,8-auazabunukino| 3,2, 1 Jokran-3-mn)-2-[2-
(mumMeTHnIaMuHO)- 1 -MeTHII-3TOKCH |-6,8-nurunpo-5 H-nupuno| 3,4-d Jnupumuaus-7-wi JHad TaneH-2-
ona (149 mr, 306 mxmoub, 1,00 s3kB.) u DIEA (1,36 1, 10,5 mmons, 1,84 mi, 34,5 5xB.) B IXM
(1,50 mu) mobasysiu mpon-2-eHow npon-2-enoat (30,9 mr, 245 mxkmonb, 0,80 3KB.) MO KarusIM
npu - 50 °C. Cmecs nepemernBanu npu -40 u 3atem -20 °C B Teuenne 30 muH. B peakunoHHyo
cmech nobasmsan MeOH (19,6 Mr) i KOHIIEHTPUPOBAJIH NIPH MOHUKEHHOM JlaBiieHuH. OcTaTok
ountiaau ¢ nomoinbto npemnaparusHoit TCX (IXM/MeOH 7:1) ¢ nonydenuem 1-[3-[2-[2-
(mumeTnnaMuHO)- 1 -MeTui-3ToKCH |- 7-(3-ruapokcu- 1 -vadp tin)-6,8-murnapo-5 H-mupuno| 3,4-
d]mupumuana-4-un]-3,8-nuazadbumkio| 3,2, 1 Joktan-8-ui|npomn-2-eH-1-oxa (18,9 mr, 32,8
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MKMoUib, 10,7 % BeIx0#, 94,3 % vrcrora) B Buae xkentoro Teepaoro semecrsa. JCH MC m/z
543,3 [M+H]".
IMPUMEP 46

oﬁJ

N

EN5

=N
HO(I:I\/)\OJ\/NMQZ
1-((1R,5S)-8-(2-((1-(mumeTnnaMiHO )ipoman-2-min)okcu ))-7-(3-ruapokcunadranes- 1 -mn)-5,6,7, 8-

terparuaponupuno|3,4-d | nupumuann-4-un)-3,8-nquazadbunmkio[3,2,1]okran-3-mwi)npomn-2-eH-1-oH

[0487] CuHTe3npoBaiy aHAJIOTHYHO CIIoco0y onucaHHoMy it [lpumepa 4, ucnonb3yst TPET-OyTHIT
(1R,55)-3,8-nuazabummkio|3,2,1]okran-3-kapOoKcHuiIaT BMeCTO TpeT-0yTui 3,8-

nuazaburmkino[3,2,1Joxran-8-kapbokcunara Ha Ctamuu A. JCH MC m/z 543,4 [M+H]".
IMPUMEP 47
0§J
)
N
@
N/

HO N A~ NMe,
P

1-(4-(2-(2-(mumeTnnaMuHO )3TOKCH)-7-(3 -runpokcuHadTanes- 1 -un)-8-metmn-5,6,7,8-

terparuaponupuno|3,4-d]nupumMunuH-4-mn)nunepasuH- 1 -um)npon-2-eH- 1 -on

[0488] Cramus A: aTun_2-(6ensunamuno)nponanoat: K pactBopy atun 2-6pommnponanoara (30,0 r,

165 mmoub, 21,6 mi, 1,00 3kB.), BnNH; (23,1 r, 215 mmons, 23,6 mi, 1,30 s5kB.) B MeCN (600 mu)
nobasnsimu K,CO; (45,8 1, 331 mmounb, 2,00 skB.). Cmech nepemermBanu rpu 80 °C B TeueHue 2 4.
Peaknmonnyro cMmech GuibTpoBain U ocanok Ha punsrpe mpomsiBaiu JXM (300 mir). @unbTpar

KOHLUECHTPUPOBAJIH ITPU IOHUKCHHOM HaBJICHUU. Ocrarok OUHIIaJIu C IIOMOIIBIO XpOMaTOl"pa(l)I/II/I
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Ha cunkarese (In3TuioBelid s¢up:stunanerat= ot 10:1 go 4:1) ¢ mony4eHnem 3T 2-
(6ensmnamuno)ponanoara (34,0 r, 163 mmoib, 98,4 % Beixon, 99,4 % uucTora) B BUIE

OecLBETHOrO Macia.

[0489] Cramus B: st _4-[Oen3un-(2-3Tokcu-1-MeTrni-2-0kco-atui)amMmuHo Joyranoat: K pactsopy

atun 2-(6ensunamuHo)nponanoara (31,0 r, 150 mmous, 1,00 3kB.) u aTun 4-6pomOyTaHoata (87,5
r, 449 mmonb, 64,4 mi, 3,00 5kB.) B MeCN (600 mut) u Bopa (60,0 mun) nodasinsiiu Cs,COs3 (97,5 T,
299,12 mmonb, 2,00 3kB.) u KI (4,97 1, 29,9 mmons, 0,20 5kB.). PeakiIMOHHYIO CMeCh
nepemernnBaiu npu 80-90 °C B Teuenne 40 4. PeakIMOHHYIO cMeCh (DPMIBTPOBAIIN M OCAJOK Ha
¢unbTpe npomeiBanu AXM (2 x 100 mit). @unbTpar KOHIEHTPUPOBAIHN ITPU MOHIKEHHOM
nasienuu. Ocratok pactBopsuid B JIXM (300 mut) v MpOMBIBAJIA HACHIIIEHHBIM BOTHBIM
pactBopom xJjiopuna Hatpusi (80 mu), cymmu Han NaySO4 M KOHUEHTPUPOBAIU MTPH MOHMKEHHOM
nasyeHnu. OCTaTOK OUUIIANN C TOMOLIBIO (isI-XpoMaTorpaduu Ha CHIUKarese (U3 THIIOBBINA
s¢up:sTrnanerar = ot 1:0 go 20:1) ¢ monyuennem st 4-[O6eH3m-(2-3TOKCH- 1 -MeTHII-2-0KCO-

stun)amuHo|O0yranoara (28,0 r, 87,1 Mmmoub, 58,3 % BBIXOA) B BUAE JKEJITOTO Macia.

[0490] Cramus C: stun_l-6eH3un-2-meTuia-3-okco-nunepunun-4-kapookcunat: K pactsopy stun 4-

[Gen3un-(2-3TOKCH- | -MeTHII-2-0KCcO-3THT )aMuHO |OyTanoata (28,0 r, 87,1 mmouns, 1,00 5kB.) B TT®
(600 mu) nobasnsu tBuOK (19,6 1, 174 mmosb, 2,00 5kB.). PeakIMOHHYIO CMECh MepeMelInBaIu
npu 18 °C B Teuenne | u. PeakunonHyro cmech BiauBain B Boay (100 mir) u skcTparuposanu
MTBE (3 % 300 mu) u IXM (2 x 200 my1). OObeqMHEHHBIE OPTAaHUYECKUE CJIOU TTPOMBIBAITN
HACBIIIIEHHBIM BOAHBIM PACTBOPOM XJIOPUAA HATpus, Cyluian Hag Nap SOy ¥ KOHLEHTPUPOBAJIH
MPY MOHWKEHHOM J1aBjieHHH. HeounIneHHpIl TPOIYKT OYHINAIN C IIOMOLIBI0 XpoMaTorpaduu Ha
cunukarene (quaTHIoBbIi 3dup:atunanerat= ot 100:1 go 20:1) ¢ monyueHuem >tun 1-0eH3un-2-
MeTHJI-3-0Kco-nunepuann-4-kapookcuiara (20,0 r, 58,8 mmonsb, 67,5 % Bbixon, 81,0 % uucrora) B

Buze sxenroro Macna. JCH MC m/z 276,0 [M+H]™

[0491] Cranus D: 7-6enzun-8-merun-6,8-nurunpo-SH-nupuno|3.4-d Joupumuaun-2.4-aroa: K

EtOH (400 mu) nobasssiin Na (3,76 r, 163 mmons, 3,88 mi1, 2,50 5kB.). PeakunoHHyr0 cmech

nepemernnBaiu npu 20 °C B reuenue 0,5 4. K cmecu noGassisiiu otui 1-06eH3un-2-meTui-3-0kco-

nunepuann-4-kapookcunar (18,0 r, 65,4 mmons, 1,00 5kB.) 1 MoueBuny (9,82 r, 163 mmonnb, 8,77

M1, 2,50 3KB.) U peakMOHHYIO cMech nepementuBanu npu 80 °C B Teuenue 80 u. PacTBopurens

YIS TPU NOHWKeHHOM nasyieHnn. Ocratok pactsopsiia B Boze (100 mur) u npomsiain MTBE

(3 x 50 mu). Bopnyro ¢a3zy u pH nosogmnu no pH 6-7 HCI (15 mu, 12 M). Cmech punbTpoBanu u
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0CaZ0K Ha (PUJIBTPE MPOMBIBAIIK BOAOM (30 MJT) M CYLINIU MPU MOHUKEHHOM JTABJICHUH C
nosydeHnem 7-0eH3mi-8-metui-6,8-nuruapo-SH-nupuno[3,4-dnupumunun-2,4-nuona (12,0 r,
44,2 mmonb, 67,7 % Beixox, 100 % uucrora) B Buae kopuuHeBoro Teepaoro semectsa. JCH MC

m/z 272,0 [M+H]"

[0492] Cranus E: 6en3un-2.4-nuxnop-8-merui-6,8-nuruapo-SH-upuno[3.4-d Jnupumunun: Cmech

7-6en3un-8-meTin-6,8-qurunpo-SH-nupuno| 3,4-d [mupumuaun-2,4-nuona (5,00 r, 18,4 Mmoub,
1,00 skB.) B POCl;5 (305 1, 1,99 Mounb, 185 mu, 108 5kB.) HarpeBanu 10 110 °C B Tedenne 12 4.
PacTBopurens ynansim npu noHmwkeHHOM aasineHnu. Ocratok pactopsuia B JIXM (500 mi) u
BelIHBaiK B HachieHHbIH NaHCO3 (200 mir) mpu sToM noanepsxkusas pH Oonblie uem 7.
OpraHuuecKuii CIOi MPOMBIBAJIN HACHIIIEHHBIM BOIHBIM PacTBOpOM xJjiopuaa Hatpus (50 mi),
cyurmu Han NaySO4.PacTBop GuibTpoBasy yepes CiIoi CHITUKaresisi U 0CaaoK Ha GuibTpe
npombiBai JIXM (3 % 400 mur). OObequHEHHBIE OPraHMUECKUE CJION KOHLEHTPUPOBAJIH MIPH
MOHUKEHHOM JTaBJICHUH C TIOJy4eHneM 7-0eH3ui-2,4-nuxynop-8-metui-6,8-nuruapo-SH-

nupuno|3,4-d]mupumununa (4,50 r, 14,6 Mmonb, 79,2 % BBIXOA) B BUAE KOPUYHEBOTO Maca.

[0493] Cranus F: 4-(7-6en3un-2-xmop-8-metui-6,8-nurunpo-SH-nupuno[3.4-d Joupumuann-4-

un)nunepasuH-1-kapbokcunat: K pactsopy 7-0en3nin-2,4-auxnop-8-merun-6,8-nuruapo-SH-

nupuno|3,4-d]nupumununa (3,00 r, 9,73 mmons, 1,00 3kB.) u DIEA (2,52 1, 19,5 Mmmonb, 3,40 mu,

2,00 3kB.) B nuokcane (60,0 M) nobasmsumu Tper-OyTuia nunepasus-1-kapookcunar (1,90 r, 10,2
MMoib, 1,05 3kB.). Peaknumonnyro cmeck nepemernnsanu rpu 60 °C B reuenue 12 4. PactBopurens
YAAJIAINU MPU MOHUKEHHOM JaBJICHUN. Ocratok OoUyruIgaJii ¢ MOMOLIBIO XpOMaTOl"pa(bI/II/I Ha
CHIIMKaresne (Qu3TUIOBBIN 3¢up:sTrnanerar = 2:1) ¢ nonyyernuem tper-OyTun 4-(7-0eH3un-2-
xjiop-8-metuin-0,8-nuruapo-SH-mupuno| 3,4-d | mupumuans-4-un)nunepasus- 1 -kapbokcunara (3,30
r, 7,15 mmons, 73,5 % Beixon, 99,3 % uncrora) B Buae xkentoro Teepaoro semecrsa. JCH MC

m/z 458,1 [M+H]"

[0494] Cramus G: Tper-OyTiin-4-[ 7-6eH31-2-[ 2-(IUMETHIAMUHO )3TOKCH |-8-MeTHII-6,8-Turuapo-
SH-nmupunol[3,4-d|mupumunun-4-mn Jnunepasun- 1 -kapookcunar: K pactsopy 2-
(mumeTunamuHo)3Tanona (583 mr, 6,54 mmosb, 655 Mk, 3,00 3xB.) B Tosyode (20,0 i)
nobasinsiu Pd(OAc), (48,9 mr, 218 mxmorsb, 0,10 5kB.), TpeT-OyTmn-4-(7-0eH3mn-2-x10p-8-MeTui-
6,8-murunapo-SH-mupunol 3,4-dnupumunnn-4-un)nunepasus- 1 -kapookcunar (1,00 r, 2,18 mmonnb,
1,00 axB.), Cs,CO5 (2,13 1, 6,54 mmonb, 3,00 5kB.) u BINAP (272 mr, 436 mxmosb, 0,20 5kB.).
Peakumonnyro cmech nepemernsaiy npu 110 °C B Tedenue 3 4 B atmocdepe N,. Peakunonnyro
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CMecCh KOHLIEHTPHPOBAJIH NPH MOHIKeHHOM AasiieHnd. OctaTtok pactBopsiiu B Boge (10 mun) u
skcrparupoBau XM (3 x 40 mu). OObeqUHEHHbBIE OPraHUYECKUE CIIOU MTPOMBIBAITH
HACBILEHHBIM BOJHBIM PACTBOPOM XJIOpHIa HATpus, cyii Hag Na,;SOy ¥ KOHIIEHTPUPOBATH
IPY TIOHMKEHHOM AaBiieHnH. OCTaTOK OYMINAJIH C TOMOIIBIO XpoMaTorpaduu Ha CHITMKaresie
(mmaTmnoseiid d¢up:sTrnanerar = 5:1 go 2:1, 3arem IXM:MeOH = 50:1 no 5:1) ¢ nonyueHuem
Tper-OyTnn-4-[ 7-6ensmn-2-[ 2-(aumernnamMuno )3Tokcu | -8-metnin-6,8-nurunpo-SH-nupuno[ 3,4-
d]mupumunna-4-wn|nunepasun- 1 -kapookcumnara (900 mr, 1,76 mmonsb, 80,8 % BbIXOA) B BUAE

kopuuHeBoro Teepaoro Beiectsa. JCU MC m/z 511,2 [M+H]+'

[0495] Cramus H: Tper-Oytun 4-[2-[2-(1MMeTHUIaMUHO )3 TOKCH]-8-MeT-5.6,7,8-

terparuaponupuno|3.4-dnupumunrn-4-ui|nunepasus- 1 -kapookcunar : K pactsopy Tper-OyTin

4-[7-6en3mn-2-[ 2-(AUMETHIAMUHO))3TOKCH | -8-MeTnin-0,8-nurunpo-SH-nupuno[ 3,4-d Jnupumuans-
4-un|nunepasuH- 1 -kapookcunara (800 mr, 1,57 mmons, 1,00 3xB.) 8 MeOH (20,0 M) noGaBnsiau
Pd/C (100 mr) B atmochepe N,. CycnieH3uro aera3upoBajii B BAKyyMe U MPOIYBaJId BOIOPOAOM
HECKOJIbKO pa3. CMech nepememnBain B atmochepe sogopona (50 ¢ynr/ks. aroiim) npu 40°C B
tedeHue 12 4. PeakimoHHyr0 cMech QrIIbTPOBAIH U 0caqoK Ha (rubrpe npombBaiu MeOH (3 x
200 mur). @uibTpaT KOHIEHTPUPOBAN MPH MTOHM)KEHHOM JIABJICHUH, TIOJTy4as TpeT-OyTin 4-[2-[2-
(numeTnnaMuHO)3TOKCU |-8-MeTn-5,6,7,8-Terparunponupuno| 3,4-d jnupumunun-4-wn | nunepasuH-
1-kap6okcuiar (450 mr, 1,07 mmoub, 68,2 % BbIXOA) B BUAE KOPUUHEBOTO Macja, KOTOpPOoe

HCTIONB30BATH Ha CleAyIomeii cTaanu 6e3 nabHeiimeii ouncrkun. JCH MC m/z 421,3 [M+H]"™

[0496] Cramus I: Tper-Oytun 4-[7-(3-0ensmnokcu-1-Hadgrun)-2-[ 2-(A1UMeTUIAMUHO )3TOKCH |-8-
meTni-6,8-aurunpo-SH-nupunol( 3,4-d Jmupumuans-4-un | nunepasus- 1 -kapookcunar: K cmecu
Tper-OyTun 4-[2-[2-(auMeTnaaMuHo )3ToKCcH|-8-MeTrit-5,6,7,8-terparuaponupuao| 3,4-
d]mupumugnna-4-wn | nunepasus- 1 -kapookcunat (380 mr, 904 mxmodb, 1,00 5kB.) u 3-OeH3UIOKCH-
1-6pom-nadranena (311 mr, 994 mxmons, 1,10 3kxB.) B nuokcane (8,00 mu), nodasisuiu Cs;CO3
(883 wmr, 2,71 mmounb, 3,00 3kB.) U 2-mUIHKIOreKCHIPOCHUHO-2',6'-Tur30mponokcudup e HII
(RuPhos) (84,3 mr, 181 mkmonb, 0,20 3kB.) u Pdy(dba); (82,7 mr, 90,4 mxmounb, 0,10 5kB.).
Peakuuonnyro cmech nepemermBaiu npu 90 °C B Teuenue 12 1 B armochepe N,. Peakunonnyio
CMecCh KOHLIEHTPHPOBAJIH NPY NOHIKeHHOM AasieHnH. Ocratok pacnpenernsan mexxay XM (50
M) 1 Bofo# (20 mu). Peakironnyto cMech skctparuposanu JIXM (50 mi). O0benuHeHHbIe
OpTaHHYECKHEe CJION MPOMBIBAJIN HACBIIIEHHBIM BOJAHBIM PacTBOPOM xyopuaa Hatpust (10 mi),

CyIIWJIN HAQ Nast4 1 KOHLUCHTPUPOBAJIU IMPHU MOHMXKCHHOM AaBJICHUU. OcraTok o4uIaJm ¢
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MOMOLIBIO XpoMaTorpaduu Ha cuiMKarene (IU3TUIIOBBIN 3¢up:aTunanerar = 5:1, 3arem
JAXM:MeOH =100:1 o 5:1), ¢ mocneayrouii O4MCTKONH U30JUPOBAHHOTO MPOAYKTA C TOMOLIBIO
npenapatuBHoit TCX (JIXM: MeOH=10:1) ¢ mony4yenuem tper-Oytuin 4-[7-(3-0en3mnokcu-1-
HadTH)-2-[2-(AuMeTHIaMUHO )3TOKCH | -8-MeTii-0,8- nurunpo-SH-nupuno| 3,4-d Jnupumunus-4-
wi|nunepasuH-1-kapookcunata (200 mr, 306 Mxmoib, 33,9 % BBIXOM) B BUAE KOPHUHEBOTO

tBepnoro semectsa. ICH MC m/z 653,4 [M+H]".

[0497] Cranus J: 4-[2-[2-(AMMeTHIAMUHO )3TOKCH |-8-MeTuI-4-tunepasuH- 1 -mi-6,8-nuruapo-SH-

nupuno(3.4-d]nupummnun-7-unHadranen-2-oa 6uc-rpudropauerat: K pactopy Tper-OyTin 4-

[2-[2-(numeTunamuHo)3TOKCH ]| -7-(3-TUApOKCH- 1 -HadTHN)-8-MeTH-6,8- turnapo-SH-upuno| 3,4-
d]mupumunun-4-wn|nunepasun- 1 -kapookcunara (100 mr, 177 mxmosb, 1,00 3xB.) B JIXM (130,00
MkJ1) nobasisuiu TOK (202 mr, 1,78 mmonb, 132 Mk, 10,00 5kB.). PeakiinoHHy0 cMech
nepemetnnsaiay npu 20 °C B Tedenue 1 4. PacTBopuTens yaassiiu Npyu NOHUKEHHOM J1aBJIEHUH C
noiyueHneM ouc-rpudropanerara 4-[2-[2-(AMMETHIAMHHO )3TOKCH | -8-MeTHIn-4-nunepasuH- 1 -mi-
6,8-muruapo-SH-mupuno| 3,4-d [mupumuaus-7-un|aadranen-2-ona (175,00 mr) B Buge

KOPUYHEBOTO Macja, KOTOPOE UCIIOJIb30BAN Ha CIENYIOUIeH CTaauu 0e3 JalbHeHIei OUUCTKH.

[0498] Cramus K: 1-[4-[2-[2-(mumeTnnaMuHo)3TOKCH |-7-(3-ruapokcu- 1 -Hadtrn)-8-metun-6,8-
nuruapo-SH-nupuno| 3,4-d |mupumuann-4-wi | nunepasus-1 -ui|opon-2-eH-1-on: K pactopy Ouc-
Tpudropanerara 4-[2-[2-(1MMETHIAMUHO )3 TOKCH]|-8-MeTm-4-niunepasus- 1 -ui-6,8-quruapo-SH-
nupuno| 3,4-d]mupumunun-7-un|Hadranes-2-ona (97,4 mr, 141 mxmons, 1,00 3xB.) B IXM
(500,00 mxu) nodassmu DIEA (222 wmr, 1,72 mmonb, 300 Mk, 12,2 5kB.) 1 mpon-2-eHOWIT MPOr-2-
enoar (14,2 mr, 113 mxmors, 0,80 5kB.) npu -40 °C. PeakiuoHHYIO CMeCh NepeMeInnBaiy npu -40
°C B Teuenue 0,5 4. B peakponnyro cMech no6asisim kamio MeOH 1 KOHLIEHTPUPOBAIIH MTPU
MOHMKEHHOM naBiaeHnu. OcTaTok ounimamu ¢ nomousko npenaparusuoit TCX (JIXM:MeOH
=10:1) u 3arem npenapatusHoii BO)KX (kxononka: Phenomenex Synergi C18 150*25%*, 10 MxmM;
noasikHast ¢aza: [Boxa (0,1%TPK)-ACN]; B%: 15%-45%, 13 mun) ¢ nonydenuem 1-[4-[2-[2-
(mumeTnnaMuHo)3TOKCH]-7-(3-runpokcu-1-HadTmn)-8-metun-6,8-nuruapo-SH-mupuno| 3,4-
d]mupumunua-4-mi|nunepasuH- 1 -mi|npon-2-eH-1-ona (10,7 mr, 20,7 MkMonb, Tpu ctaauu 6,8 %

BBIXOM) B BUze kKopuunesoro macia. JCH MC m/z 5172 [M+H]".

ITPUMEP 48
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Tpudropauerar 1-(4-(2-(2-(aumernnamMuHo )3ToKCH)-7-(3-ruapokcunadranes- 1 -ni)-6-merui-

5,6,7,8-terparunponupuno|3,4-dnupumunus-4-un)nunepasus- 1 -un)npon-2-ex- 1 -ona

[0499] Cramusi A: aTun_4-[6eH3un-(2-3TOKCU-2-0KCO-3THI )aMUHO JieHTanoat: PactBop aTu 4-

okcomnenTanoara (47,0 r, 326 mmounb, 46,5 mi, 1,50 3kB.), 3Tun 2-(0en3unamuno)anerara (42,0 r,
217,3 mmonb, 1,00 3xB.) u AcOH (13,0 r, 217 mmonb, 12,4 mi, 1,00 3xB.) B IXM (800 M)
nepemernuBany rpu 12-18 °C B reuenne 30 mus, 3aTtem oxnaauau 1o 0-5 °C, u NaBH(OAc); (138
r, 652 Mmmounb, 3,00 3kB.) nodasnsau nopiusmu. Cmech Harpesanu 10 10-18 °C u nepememBanyu B
teueHue 16 4. Peakumonnyto cmech BimBanu B Boay (1000 mi) u skcrparuposaiu JIXM (2 x 500
mi1). OObeMHEeHHbIE OPraHUYeCKHe CIION CYLIMIN U KOHLIEHTPUPOBaH Aocyxa. OcTaTok odHLIanu
C MOMOIIBIO KOJIOHOYHOH XpOMaTorpaduu Ha CHIIMKArese SJII0UPYsi CMEChIO TUSTHIIOBBIN
s¢up/stunauerar (60:1 o 40:1) ¢ nonyyeruem 3t 4-[6eH3m-(2-3TOKCH-2-0KCO-

sTui)amuHo JneHTanoara (42,0 r, 91,5 mmonb, 42,1 % Beixon, 70 % yuctoTra) B Buae 0€CIBETHOTO

maciaa. JCH MC m/z 322,2 [M+H]".

[0500] Cramus B: stun_l-6eH3u-2-MeTUII-S-0OKCO-NUNepUaAnH-4-kapOokcunat: PactBop st 4-

[6en3un-(2-3TOKCH-2-0KCO-3TUI )aMuHO [eHTanoara (37,00 r, 115,12 mmonb, 1,00 3kB.) u TpeT-
BuOK (16,8 r, 150 mmomsb, 1,30 skB.) B Tonyoune (30,0 M) nepemenusany rnpu 25 °C B TedeHue 5
4. B peakiuonHyro cMmech nodasisui Boxy (50 M) u skcTparupoBaiu stuianeratoM (2 x 30 mi).
OO0bennHeHHbIe OpraHMYeCKHe CIION CYIIHUIIA U KOHLEHTPUPOBAIH IOCYXa C IOJNy4eHHeM ST 1-
OeH3MI-2-MeTHI-5-0Kco-nunepuanH-4-kapookcunara (14,6 r, 53,0 mmoub, 46 % BBIXOA) B BUAE

JKEJITOro Macjia KOTopo€ UCIOJIb30BAJIN HEMMOCPEACTBEHHO Ha CJ'ICI[YI-OH.IGI\/'I CTaauu.

[0501] Cramus C: 7-Oen3un-6-meTmn-6,8-murunpo-SH-nupunol[3.4-d Jnupumunun-2.4-nuon: Na

(3,05 r, 133 mmodb, 3,14 mn, 2,50 5kB.) pactBopsiiu B EtOH (280 mun), u 3aTtem nobasisiiu 3Tu 1-
OeH3mI-2-MeTHI-5-0Kkco-nunepunuH-4-kapookcunar (14,6 r, 53,0 mmounb, 1,00 3KB.) U MOYEBUHY

(7,96 1, 133 mmoub, 7,11 mu, 2,50 5kB.). PeakiIMOHHYIO CMECh KHUITSITHIIN C O0OpaTHBIM
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XoJoauiIbHUKOM U nepemerinsanueM (78 °C) B redenue 16 4 B armocepe N,. PeakiimonHyro
cMechb KOHLeHTpupoBaiu gocyxa. OcraTok pactsopsutu B Boae (100 mur), mpomeisasiu MTBE (100
mui). pH BonHo# ¢aser nosoawmu 1o pH 6-7 ¢ momorusto 61 HCI (2 min). [TonyuenHnoe TBepnoe
BEIECTBO coOMpay QUIbTPOBAHUEM M CYLIMJIH IIPU NOHIKEHHOM fasieHnu npu 60 °C ¢
noJiyueHueM 7-0eH3nI-6-meTui-6,8-nurunpo-5 H-mupuno| 3,4-d Jnupumuauns-2,4-nuona (5,00 r,

17,1 mmonb, 32,3 % Bbixon, 93 % 4ucTOTa) B BHIE CBETJIO->KEITOTO TBEPIOTO BEIIECTBA.

[0502] Cramus D: 7-6en3un-2.4-nuxaop-6-metni-6.8-gurunpo-5 H-mupunol 3.4-d jnupuMuauH:
POCI; (49,5 r, 323 mmounb, 30,0 mi, 58,4 5kB.) u 7-6eH3un-6-metun-6,8-auruapo-SH-nupuno| 3,4-
d]mupumunun-2,4-guon (1,50 r, 5,53 mmouns, 1,00 sxB.) Harpesanu no 100 °C ¢ oOpaTHBIM
XOJIOAMIIBHUKOM U TIepeMelINBaHNeM B TeueHHe 12 4. PeakIIMOHHYI0 CMeCh KOHIICHTPHUPOBAIN
nocyxa ans yaanenusi POCl;. Ocratok pactBopsuiu B JIXM (40 M) 1 mpOMBIBaJIA HACBIIIEHHBIM
BogHbIM NaHCOj; /HackimenasiM BogabIM Na,COs (1/1, 60 mur). Cmech punbTpoBanu u
opraHmueckue cyion cyurri Hax NaySO,, GUiIbTpoBad U KOHLIEHTPUPOBAIIH ITPH MOHIKEHHOM
JaBIIEHUH C MOJMy4eHUEeM 7-0eH3m-2,4-1uxnop-6-mMetui-6,8-nuruapo-SH-mupuno| 3,4-
d]mupumunmaa (2,08 T, HEOUNIEHHBIH) B BUI€ KOPHYHEBOT'O TBEPOTO BEIECTBA, KOTOPOE

WCTIOJIb30BAIM HETMIOCPEACTBEHHO Ha CIIeAyIoLIel cranuu 6e3 nononHuTenbHoi ounctku. ICH

MC m/z 307,9, 309,9 [M+H]".

[0503] Cranus E: 4-(7-6en3un-2-xy0p-6-MeTnn-6,8-nurunapo-SH-nupuno[3.4-d nupumunna-4-

win)nunepasuH-1-kapbokcunar : K cmecu 7-6en3un-2,4-quxnop-6-metun-6,8-nuruapo-SH-

npuo| 3,4-dmupumununa (2,50 r, 8,11 mmons, 1,00 3kB.) u Tper-OyTun nunepasus-1-
kapOokcunara (1,54 r, 8,27 mmons, 1,02 3xB.) B muokcane (50,0 mn) nodasmsiu DIEA (3,14 1, 24,3
MMoOITb, 4,25 M, 3,00 5kB.). CMmech nepemermuBanu npu 60 °C B teuenue 20 4. Cmech
KOHLIEHTPHPOBAJIH ITPH NOHIKEHHOM nasyieHnH. OcraTtok paszdasisiiu Bonoi (20 mi) u
skcrparupoBamu XM (2 x 80 mu). Opranndeckue ciou cymuian Haa Na;SO4 1 KOHUEHTPUPOBAIH
NPY TIOHMKEHHOM AaBiieHnd. OCTaTOK OYMINAJIH C TOMOIIBI0 aBTOMATU3UPOBAHHOM (hiiam-
xpomarorpadpuueckoi cucTeMsl (AUATHIOBBIHN dup/sTunanerar 50:1 go 2:1) ¢ noay4yeHuem Tper-
Oyt 4-(7-6eH3ui-2-xyop-6-meTuin-6,8-nuruapo-5SH-mupuno| 3,4-d [mupumMunuH-4-nn)numnepasuH-
1-kapbokcuiara (2,59 r, 5,29 mmonsb, 65,2 % Beixon, 93,5 % 4ucTOTa) B BUAE JKEITOTO TBEPAOTO

BELICCTBA.

[0504] Cramus F: Tper-OyTun 4-[7-0eH3mn-2-[ 2-(AUMETHIAMIHO)3TOKCH|-6-MeTHII-0, 8-nuruapo-
SH-mupunol[3,4-d | mupumuaun-4-mn Jnunepasus- 1 -kapookcunar: K pactsopy 2-
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(mumerunamunHo)atanona (701 mr, 7,86 mmonb, 788 Mk, 3,00 5kB.) B TT'® (45,0 mu) nobassiiu
NaH (210 wmr, 5,24 mmounb, 60,0 % uucrora, 2,00 5kB.) ipu 15 °C B atmochepe N,. [Tocne
nepemernnBanus npu 15 °C B reyenne 0,5 4, nobasnsian TpeT-OyTin 4-(7-0eH31-2-X10p-0-MeTHII-
6,8-nurunpo-5SH-nupuno| 3,4-d jnupumuann-4-un)nunepasus- 1 -kapbokcunar (1,20 r, 2,62 MmMounb,
1,00 5xB.). Cmech nepemernnpany npu 110 °C B TeueHue 18 4 B repMETHYHO 3aKPbIBAIOIIEHCS
npodupke. CMech KOHLIEHTPUPOBAIIH MPHU IMOHIKEHHOM AaBiieHHH. OCTaTOK OYUINAIH C TOMOIIBIO
KonoHouHOH xpomarorpapuu Ha Al,O3 (IXM/MeOH ot 100:1 no 10:1) ¢ monmy4eHuem Tpert-
OyTun 4-[ 7-6eH3mn-2-[ 2-(IUMETHIIaMHUHO )3TOKCH |-6-MeTu1-6, 8- murunpo-5 H-nupuno| 3,4-
d]mupumunne-4-mn|nunepasuH- 1 -kapbokcunara (1,38 r, 2,36 mmouns, 90,3 % BeIxon, 87,5%

yucToTa) B BuAe skenaroro macia. JCU MC m/z 511,3 [M+H]".

[0505] Cramus G. tper-OyTun 4-[2-[2-(1MMETHUIaMUHO )3 TOKCH]-6-MeTunn-5.6,7.8-

rerparuapornupuno|3.4-dnupumuanH-4-wi nunepasuH- 1 -kapookcunar: K pactBopy Tper-OyTun

4-[7-6en3mn-2-[ 2-(AMMETHIIAMHHO )3TOKCH | -0-MeTnin-0,8-nurunpo-5 H-nupuno| 3,4-d jnupumuana-

4-un|nunepasus-1-xkapbokcunara (1,50 r, 2,94 mmons, 1,00 5kB.) B MeOH (80,0 M) noGasnsnu
Pd/C (450 mr) B armochepe N,. CycneH3uo aera3supoBajii B BAKyyMe U IPOAYBaH BOIOPox 4
pasa. Cmech nepemeninBany B armocdepe Bonopona (50 yHT/kB. mroitm) npu 40 °C B Teuenne 12
4. PeakunoHHy10 cMech QUIbTpOBaNIU U PUIBTPAT KOHIEHTpUpOBaTU. OCTATOK OUUIIIAH C
MOMOIIBIO KOJIOHOUHOM XpomaTorpaduu (JIXM/MeOH ot 40/1 no 10/1) ¢ mony4yenuem Tper-
Oyt 4-[2-[2-(nuMeTHIaMUHO )3 TOKCH |-6-MeTu-5,6,7, 8-teTparunponupuno| 3,4-d jJnupumuann-4-
wi|nunepasun-1-kapookcuiara (1,15 r, 2,46 mmonb, 83,7 % Bbixon, 90,0 % uucrtoTta) B BUIE

JKEJITOro Mmacijia.

[0506] Cramust H: Tper-OyTun 4-[7-(3-06ensunokcu- 1 -nadruin)-2-[ 2-(IMMETHIAMHHO )3 TOKCH | -6-
mMeTi-0,8-auruapo-5H-nupuno| 3,4-d |mupumuann-4-wi|nunepasus- 1 -kapookcunar: Pdy(dba)s
(109 wmr, 119 mkmonsb, 0,10 3xB.) 10OaBIsLIN K pacTBOPY TpeT-OyTmi 4-[2-[2-

(mUMeTHIIaMUHO )3TOKCH |-6-MeTHI-5,6,7,8-TeTparuaponupuno| 3,4-d |mupumuauH-4-mi | nunepasuH-
1-kap6okcuara (500 mr, 1,19 mmons, 1,00 3kB.), 3-6enszunokcu-1-6pom-nadranena (410 mr, 1,31
MMOJtb, 1,10 5kB.), 2-aunukiorekcuidochuno-2',6"-nunzonponokcudbudenmna (RuPhos) (111 wmr,
238 mxmodb, 0,20 5kB.) u Cs,CO;3 (1,16 T, 3,57 mmoub, 3,00 5kB.) B arokcane (10,0 mu).
Peakimonnyro cmech nepemernnsaiy npu 90 °C B Teuenne 12 u B atmocdepe Ny. Cmech
KOHLIEHTPUPOBAJIH MPU TOHIKEHHOM naByieHHH. OcTaTok pa3dasisuiy BogoH (S5 Mir) u

skctparuposanu JIXM (2 x 20 mi). O6bennHEeHHbIE OpraHuyuecKre ciou cymuian Hax Nay SOy,
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(GUIBTPOBAIN U KOHLIEHTPHPOBAJIN NPH IMOHIKEHHOM AaBiieHHH. OCTaTOK OYHINAIH C TOMOIIBIO
KoJIoHOUHOH xpomarorpaduu Ha Al,O3; (IXM/MeOH ot 100/1 no 10/1) u ¢ nomo1nsto
npenapatuBHoit TCX (JIXM/MeOH 5:1) ¢ nonyuennem tper-0yTin 4-[ 7-(3-6en3nnokcu-1-
HadTH)-2-[2-(AUMeTHIaAMUHO )3 TOKCH | -0-MeTH-0,8- nurunpo-5 H-nupuno| 3,4-d jnupumunns-4-
wi|nunepasuH-1-kapookcunata (309 mr, 453 mxmons, 38,1 % Bbixon, 95,8 % uucrora) B BUIE

JKEJITOro maciJjia.

[0507] Cramus I: Tper-O6yTun 4-[2-[2-(auMeTnnaMuHo )3ToKCH |- 7-(3-ruapokcu- 1 -Had i )-6-meTu-
6,8-murunpo-5H-nupuno| 3,4-d [nupumunu-4-un |nunepasus- 1 -kapookcunar: K pactBopy Tpet-
Oytun 4-[7-(3-0ensunokcu-1-nadgrun)-2-[ 2-(auMeTHIaAMUHO)3TOKCH |-6-MeTn-0,8-nurunpo-5H-
nupuno| 3,4-d]nupumunun-4-un |nunepasuH- 1 -kapookcunara (340 mr, 521 mxmosb, 1,00 5kB.) B
MeOH (6,80 mu) no6assstiu Pd/C (120 mr) B atmochepe N,. CycreH3uto aera3upoBajii B BAKYyMe
U ponysanu Bogopon 4 paza. Cmech nepemernsaiu B arMmochepe Bogopona (15 GyHT/kB. mroiim)
nipu 40 °C B Teuenue 1,5 4. CMech KOHLUEHTPUPOBAIN MTPU MOHWKEHHOM JIaBJIEHUH C TIOJy4eHHEM
Tper-OyTun 4-[2-[2-(auMeTnnaMmuHo )3 TokcH |- 7-(3-runpokcu- 1 -Had T )-6-mMeTuin-6,8-guruapo-5H-
nupuo| 3,4-dmupumunun-4-ni|nunepasus- 1 -kapookcmnara (210 mr, 312 mxmons, 59,8 % BbIXOx,
83,5 % uucToTa) B BUJE PO30BOrO TBEPAOTO BEIIECTBA, KOTOPOE MCIOIb30BAH HEMTOCPEICTBEHHO

Ha clienyrolnen craguu 6e3 nonosHuTeapHon ourctku. JCH MC m/z 563,3 [M+H]".

[0508] Cramus J: Tpudropauerar 4-[2-[2-(AuMETHIAMUHO)3TOKCH|-6-MeTHII-4-TUTIepa3uH- 1 -1i-
6,8-murunpo-5SH-mupunol[3,4-dnupumunun-7-un |Hadranen-2-ona : K pactsopy Tper-Oytun 4-[2-
[2-(mumernnamuHO)3TOKCH]|-7-(3 -ruapokcu- | -HadTui)-6-metmn-6,8-nurunpo-SH-nupuno| 3,4-
d]mupumunus-4-mn|nunepasus- 1 -kapookcunara (180 mr, 320 mxmons, 1,00 3xB.) B JIXM (240
mi1) nodasismn TOK (365 wmr, 3,20 mmois, 237 mxi, 10,0 5kB.). Cmech nepemermmBany mpu 18 °C
B Tedenue 0,5 4. CMech KOHLIEHTPUPOBAJIH NIPY TIOHIKEHHOM JaBJIEHHUH C ITOJyYeHHEM
tpudTopauerara 4-[2-[ 2-(AMMETHIAMHUHO )3TOKCH|-0-MeTHII-4-TTUnepa3uH- 1 -mn-6,8-quruapo-5H-
nupuno|3,4-d]nupumunun-7-un|HadaneH-2-o51a (273 Mr) B BUAE JKEJNTOTO Macia, KOTOpoe
HCTIONIb30BAIIN HEMTOCPEICTBEHHO Ha ClleAyroIeil cranuu 0e3 JONOJHUTENBHONH OUHUCTKH.

Cranus K: 1-[4-[2-[2-(mumeTninamMuHO)3TOKCH |-7-(3-TUapokcu- 1 -HadTrT)-6-MeTHi-6, 8- nuruapo-
SH-mupunol3,4-d | nupumunus-4-wi |nunepasus- 1 -un|npon-2-eH-1-o1: K pactsopy
tpudTopauerata 4-[2-[ 2-(AMMETUIAMHUHO )3TOKCH|-0-MeTHII-4-nTnepa3uH- 1 -mn-6,8-qurunpo-5H-
nupuno| 3,4-dmupumunun-7-nn|Hadranen-2-ona (148 mr, 320 mxmods, 1,00 s5kB.) u DIEA (494

mr, 3,83 mmoub, 668 M, 12,0 3xB.) B JIXM (500 Mki1) 1o0aBisiii npon-2-eHOWI Mpon-2-eHoat
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(32,3 mr, 256 mxmonb, 0,80 5kB.) o karwsiM npu - 50 °C. Cmeck nepemernnBanu npu -40 - -20 °C
B TedeHue 30 MuH. B peakinonnyto cmecs nodasnsnu MeOH (20,5 Mr) u KOHIEHTPUPOBAJIH MPU
MOHMKEHHOM naBieHnn. Ocratok ouninanu npenaparuBHoit BOXX, (kononka: Phenomenex
Synergi C18 150%*25*, 10 mx™m; noasmkHas ¢asza: [Boxa (0,1% TOK)-ACN]; B%: 8%-38%,13
MHH) ¢ niojy4deHneM Tpudropanerara 1-[4-[2-[2-(qumernnaMuHo)3TOKCH |-7-(3-rHapokcu-1-
HadTn)-6-MeTin-6,8-nurunpo-SH-nupuno| 3,4-d mupumuans-4-un|nunepasus- 1 -w|npon-2-eH-
1-ona (73,7 mr, 113 Mxmons, 35,2 % Bbixon, 96,3 % 4ucToTa) B BUAE JKEJNTOTO TBEPAOTO BEIIECTBA.

3CHU MC m/z 517,3 [M+H]".

ITPUMEP 49

N

5
oA D
‘e

1-(4-(2-(2-(3-¢proprmpponuans-1-un)sTokcn)-7-(3-ruapokcunadranes- 1 -mn)-5,6,7,8-

terparuaporupuno|3,4-d|mupumuana-4-un)nunepasus- 1 -un)npon-2-eH- 1 -ox

[0509] Cramust A: Tper-OyTin 4-(4-6eH3unokcukapOonunnunepasus- 1 -mm)-2-[2-(3-
dTopnupponuaus-1-nn)arokcu]-6,8-nuruapo-SH-nupuno| 3,4-dnmupumunun-7-kapOokcunar:
Cwmech 2-(3-propnupponuaus-1-un)atanona (401 mr, 3,01 mmons, 1,60 3kB.), Tper-OyTin 4-(4-
OeH3UIOKCUKapOOHIIIHIIEpa3uH- 1 -1i)-2-meTuincynbhonmi- 6,8-nurunpo-SH-nupuno|3,4-
d]mupumuaun-7-kapdokcunara (1,00 r, 1,88 mmonsb, 1,00 3kB.), Cs,CO; (1,84 1, 5,64 mmons, 3,00
3kB.), Pd(OACc); (42,2 mr, 188 mxmonb, 0,10 skB.) u BINAP (234 mr, 376 mxmous, 0,20 5kB.) B
tonyoune (50,00 mui) nepemernnanu npu 110 °C B reuenue 3 4. CMech KOHIIEHTPUPOBAIHU MPU
MOHIKEHHOM AaBiieHnH. OCTaToK OYHUIIAIIN C IIOMOLIBIO KOJIOHOYHON XpoMaTorpaduu Ha
cunkaresne (nerponeinsiii a¢up/stunanerar 10:1 o 100:1). XKenaemble ppakuun coOupanu u
KOHLIEHTPUPOBAJIH [IPU NOHIKEHHOM JIaBJIEHUHU C MOJydeHHueM TpeT-0yTui 4-(4-
OeH3uIoKcuKapOoHmIHepasut- 1 -mn)-2-[2-(3-propnupponuans- 1 -un)sTokcu -6, 8-gurunpo-SH-
nupuno|3,4-d]nupumunun-7-kapookcunara (1,20 r, 1,07 mmoins, 56,8 % Brixon, 52 % uncrora) B

BUjIe *kenToro Teepaoro semecrsa. JCH MC m/z 585,3 [M+H]".
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[0510] Cranus B: 6enzun 4-[2-[2-(3-dropnupponuans-1-un)3Tokcu]-5,6,7.8-TeTparuAponupuao

[3.4-dnupumuans-4-un|nunepasus-1-kapookcunat: K pacrsopy Tper-Oytun 4-(4-

OeH3uIoKcuKapOoHTHIepasul- 1 -mn)-2-[2-(3-propnupponuans- 1 -un)sTokcu -6, 8-nurunpo-SH-
nupunao|3,4-d]nupumunun-7-kapookcunara (1,20 r, 2,05 mmous, 1,00 skB.) B AXM (10,00 mu1)
nobasysiia TOK (3,51 r, 30,8 mmoub, 2,28 mi, 15,00 3kB.) mpu 0 °C. Cmech HarpeBaiu 10 25 °C u
nepeMernnBaiu B Teuerne 16 4. Cmech pasdassiu Bogoii (100 Mir) U pacTBOP SKCTParupoBajH
stunaneraroM (2 x 100 mu). BonHbli cioii moalenadynBaiy HaChIIEHHBIM BOJHBIM PACTBOPOM
kapOoHata Hatpust (50 MiT) M 3aTeM SKCTparupoBaiu stunaneratoM (2 X 100 mir). OObenHEeHHbBIE
OpraHHYECKHEe CJION IPOMBIBAJIN HACBIIIIEHHBIM BOAHBIM pacTBOpoM xjopuaa Hatpus (1 x 100 m),
CYIIMJIU HaJ cynbhaToM HaTpus, U GuibTpoBaau. PUIBTPAT KOHLEHTPUPOBAIH [IPU MOHWKEHHOM
JaBIICHHUH C MosydeHueM Oensui 4-[2-[2-(3-propnupponuans-1-un)stokcu]-5,6,7,8-
terparuaponupuno [3,4-dmupumunun-4-ui|nunepasus- 1 -kapookcunara (800 mr, 1,65 MMob,

80,4 % BBIXOM) B BHJIE JKEJITOr0 BA3KOro Teepaoro semectsa. JCH MC m/z 485,3 [M+H]".

[0511] Cramus C: Oensun 4-[2-[2-(3-propnupponuaus-1-un)srokcu]-7-(3-meroxcu-1-HadTmn)-6,8-
ourunpo-5 H-nupuno| 3,4-d jnupumuann-4-wn Jmunepasus- 1 -kapookcunar: Cmech 6eH3mn 4-[2-[2-
(3-¢ropnupponuaun-1-mn)stokcu]- 5,6,7,8-rerparuaponupuno|3,4-d jJnupumuann-4-
wi |nmunepasu-1-kapookcunata (750 mr, 1,55 mmons, 1,00 3kB.), (3-MeTokcHu-1-HadTHI)
TpudTopmeraHcynbdponata (949 mr, 3,10 mmors, 2,00 3kB.), 2-gunukinorekcuindochuHo-2',6'-
numnsonponokcudbupenuna (RuPhos) (144,66 mr, 310,00 mxmods, 0,20 5kB.), Pdy(dba); (141,94 mr,
155,00 mxmonb, 0,10 3xB.) u Cs,CO;5 (1,52 1, 4,65 mmonb, 3,00 3kB.) B Tonyosie (70,00 mi)
nepemernusaiy npu 110 °C B reyenue 16 4. CMech KOHLIEHTPUPOBAJIM NIPHU MOHI>KEHHOM
JIaBJICHUH, a 3aTeM pasOasisuin stunareratoM (100 mr) u Bogoii (100 mur). OtaeneHHbId
OpPTaHMYECKHH CJIOH MPOMBIBAIIN HACBIIIEHHBIM BOAHBIM pacTBOpoM xJopuaa Hatpus (1 x 100 mur),
CYIIMJIN HaJ Cynb(paToM HaTpus, GUIBTPOBAIH U KOHLIEHTPUPOBAIH IPH MOHUKEHHOM JIaBJICHUU.
OcTaTok OUHLIATH C TOMOLIBIO KOJIOHOYHOH XpoMaTorpaduu Ha cuitnkaresne (IIeTpoIeHHbIH
s¢up/s>Tunanerar 10:1 mo stunanerar/meranon 10:1). Xenaemble ¢ppaximu cobupanu u
KOHIICHTPUPOBAJIU NPU IOHUKEHHOM JIaBJICHUU C MOJTydYeHueM Oen3ua 4-[2-[2-(3-
¢dToprnupponuaus-1-nn)arokcu|-7-(3-merokcu- 1 -madp T )-6,8-nurunpo-5 H-nupuno[ 3,4-
d]mupumunne-4-nn|nunepasuH- 1-xkapbokcunara (700 mr, 961 mxmons, 62,0 % Bbxon, 88%

YHCTOTA) B BUAe KOPUUIHEBOro Teepaoro semectsa. JCH MC m/z 641,3 [M+H]".
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[0512] Cramus D: 2-[2-(3-dropnupponuans-1-un)sTokcu]-7-(3-meTokcu- 1 -Had Tin)-4-nunepa3uH-

1-un-6.8-nurunpo-SH-nupuno[3.4-d Jnupumuaus: Cmecs 6en3un 4-[2-[2-(3-dTopnupponunun-1-

wi)3tokcu]-7- (3-merokcu-1-Hadrnn)-6,8-nurunpo-SH-mupuno| 3,4-dmupumunus-4-
wi|nunepasuH-1-kapbokcunara (700,00 mr, 1,09 mmons, 1,00 skB.) B MeOH runpuposanu (15
¢yu1/xB. mroiim) npu 40 °C ¢ nomoursto cyxoro Pd/C (140 wmr,) B kKauecTBe KaTaiu3aTopa B
teuenue 4 4. Katanuzarop ¢punbTpoBanu uepes cioi nenuta® u GribTpat KOHIEHTPUPOBAIH MIPH
MOHI)KEHHOM JIaBJIEHUH C ronydeHueM 2-[2-(3-gropnupponunun-1-nn)rokcu]-7-(3-meTokcu-1-
Ha( TN )-4-nunepasun- 1-un-6,8-nuruapo-SH-nmupuno| 3,4-dJnupumuanna (500 mr, 987 MKMOIb,

90,6 % BBIXO[) B BU/Ie KOPUUHEBOIO TBEPAOTO BEIIECTBA.

[0513] Cramus E: 1-[4-[2-[2-(3-pTOopniuppoauauH-1-un)3atokcu |-7-(3-meTokcu-1-Hadtmn)-0, 8-
aurunpo-SH-nupunol[3,4-d Jnupumuaus-4-mn Jiunepasus- 1 -un|npon-2-es-1-on: K cmecu 2-[2-(3-
¢ropnupponunuH-1-mn)atokcu]-7- (3-meTokcu- 1 -nadpTrn)-4-nunepasus- 1 -mn-6,8-quruapo-SH-
nupuno|3,4-d]nupumununa (500 mr, 987 mxmons, 1,00 skB.) u DIEA (255 wmr, 1,97 mmons, 345
MKJL, 2,00 3KkB.) B quxsiopmeraHe (8 M) 1oGaBisan pacTBOp NMpoM-2-eHouN npon-2-eHoata (124 wr,
987 mxmoib, 1,00 5kB.) B nuxmopmerane (2 min) npu - 40 °C B atMocdepe azota. Cmech Harpepaiu
10 25 °C u nepemeriuBany B Tedenue 1 4. Cmech pasdapisiin Boaoi (20 M) U TUXJIOPMETAHOM
(30 mur). OTHeneHHBII OpraHMYECKUH CJION MPOMBIBAJIN HACHIIIEHHBIM BOIHBIM PaCTBOPOM
xyopuna Hatpus (1 x 30 mu), cymmnn Hax cyinb(aToM MarHust, GUIBTPOBAIN M KOHLIEHTPHUPOBAIIH
IPY MOHMKEHHOM AaBiieHUH. OCTaTOK OYMINAJIH C TOMOIIBIO KOJIOHOYHON Xpomarorpaduu Ha
crnkaresne (quxiaopmeran/meranon ot 100/1 o 10/1). XKenaembie dpaxipm codupany u
KOHLIEHTPHPOBAIIH [IPU NOHIKEHHOM JaBJICHUH C ronydeHueMm 1-[4-[2-[2-(3-¢pToprupponuaun-1-
Un)3ToKCU]-7-(3-MeTokcu- 1 -Hadti)-6,8-nurunpo-SH-nupuno[ 3,4-d mupumuaus-4-
wi|nunepasuH-1-mn|npon-2-eH-1-ona (450 mr, 714 mxmonb, 72,4 % Bexon, 89 % uucrora) B BUze

skentoro Teepaoro seuecrsa. JCU MC m/z 561,2 [M+H]".

[0514] Cramus F: 1-[4-[2-[2-(3-proprupponunuHs-1-mn)stokcu]-7- (3-ruapokcu-1-madptin)-6,8-
aurunpo-SH-nupuno[3,4-d Jnupumuaus-4-un Jiunepasus- 1 -un|npon-2-es-1-on1: K pactsopy 1-[4-
[2-[2-(3-¢propnupponunus-1-un) 3Tokcu|-7-(3-mMeTokcu- 1-mapTin)-6,8-nurunpo-SH-nupuno[ 3,4-
d|mupumunuH-4-mi|nunepasuH- 1 -un|npon-2-eH-1-ona (400 mr, 713 mxmons, 1,00 3xB.) B JIXM
(2,00 mu) mobasmsuiu BBrs; (1,30 1, 5,19 mmons, 500 Mk, 7,27 53kB.) npu -70 °C B atmocdepe
aszota. Cmeck HarpeBanu 10 0 °C u nepemernnBaiu B Tedenne 1 4. Cmech pazdapisiiu

auxjopMeraHoM (20 mut), 1 3aTeM 100aBIIsUTH HACBIIIIEHHBIH BOAHBIN pacTBOp OnkapOoHaTa HaTpus
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(20 mu). OTreneHHbIN OpraHUYEeCKUH CIION MPOMBIBATIM HACHIIEHHBIM BOIHBIM PACTBOPOM
xnopuna Hatpus (1 x 10 mu), cymmnu Haxa cyiab(aToM HaTpust, GUIBTPOBAIN U KOHLEHTPUPOBAIU
NpY TOHMKeHHOM aasiieHnd. Octatok ouninanu npenapatiusaoit BOXKX, (Phenomenex Synergi
C18 150*25%*, 10 mxm; nmogsmxuas ¢dasa: [Bona (0,1%TPK)-ACN]; B%: 18%-48%,12 muH.)
Kenaemble ppaxuuu cobupanyu u mmoGuu3upoBaiu ¢ nonydenuem 1-[4-[2-[2-(3-
¢dToprupponuaus-1-nn)arokcu]-7- (3-rugpokcu-1-Hadnn)-6,8-nurunpo-SH-nupuno|3,4-
d]nupumuanH-4-nn|nunepasus- 1 -un|npon-2-es-1-ona (40,0 mr, 63,7 Mxmouns, 8,92 % Beixox, 87

% 4HCTOTA) B BHJE skenToro Teepaoro semectsa. JCH MC m/z 547,3 [M+H] .
IMPUMEP 50

o
X

|
HO‘ lN NJ\O A~ NMe;

1-(4-(2-(2-(nMeTHIaMHIHO )3TOKCH )-7-(3-ruapokcuHadranes- 1-un)-5,6,7,8-rerparuaponupunol 3,4-

d]mupumunuH-4-1m)-2-(ruapOKCUMETHI ) TUIepa3uH- | -un)mpon-2-ex- 1 -on

[0515] Cramust A: 1-tper-Oytun 2-metund-(7-6en3un-2-xaop-6,8-nurunpo-SH-nupuno[3.4-

d]mupumunns -4-umnunepasus-1,2-nukapookcunar K pacrsopy 7-06en3un-2,4-nuxmiop-6,8-
murunpo-SH-nupuno[3,4-d] mupumununa (2,00 r, 6,80 mmons, 1,00 5kB.) B AIMCO (40,0 mi)
nobassuu DIEA (1,76 T, 13,6 mmoub, 2,38 mut, 2,00 3kB.) u 1-tper-OyTin 2-metunnunepasus- 1,2-
nmukapbokcmnar (1,74 r, 7,14 mmons, 1,05 5kB.). Cmech nepemermusany npu 55 °C B Teyenue 16 4.
Cwmecs pazbasisuiu Bonoit (100 M) u skcTparuposaiu dtunanerarom (3 x 100 mur).
OObenuHeHHbIe OpraHIMYeCKIe CJIOU MPOMBIBAJIN HACBIIIIEHHBIM BOJHBIM PACTBOPOM XJIOPUIA
Hatpus (3 x 100 mu), cymmnu Hag Na,SO,, unbTpoBanu U KOHLEHTpUpoBaiu nocyxa. OcraTok
OYHIIAJIH C TOMOIIBIO KOJIOHOUHOM Xpomartorpaduu (Si0,, nustuinossiii s¢pup/sTunauerar = ot 1:0
10 3:1) ¢c monyueHuem 1-tper-OyTui 2-metun-4-(7-6eH3un-2-xyop-0,8-quruapo-SH-nmupuno[3,4-
d]mupumunns -4-un)nunepasu-1,2-nukapookcunara (3,10 r, 5,70 mmons, 83,8 % Brixon, 92,3 %

YUCTOTA) B BUJE XKENTOro nonmyTsepaoro semectsa. JCH MC m/z 5022 [M+H]".
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[0516] Cramus B: 1-tper-OyTnn 2-metnin4-[ 7-0eH3un-2-[ 2-(IUMeTHIIAMUHO )3TOKCH |-6, 8- Turuapo-
SH-nupuno[3,4-d] nupumunus-4-un|nunepasus-1,2-auxapookcunat: Cmece 1-tper-OyTun 2-
MeTniI-4-(7-0en3un-2-xnop-6,8-gurunpo -SH-nupuno| 3,4-dmupumuans-4-nn)nunepasus- 1,2-
nukapOokcunata (3,00 r, 5,98 mmonb, 1,00 3kB.), 2-(numermnamuno)atanona (1,07 r, 12,0 Mmmob,
1,20 mi, 2,00 3xB.), Cs,CO;3 (4,87 1, 15,0 mmonsb, 2,50 3kB.), PA(OAc); (201 mr, 897 mxkmonsb, 0,15
5kB.) 1 BINAP (744 wmr, 1,20 mmons, 0,20 3kB.) B Toyose (60,0 M) nerazupoBaiy U MpoAyBau
a30ToM 3 pasa, a 3aTeM cMech nepemernusaiy npu 110 °C B TeueHue 3 4 B aTMocepe azora.
PeakironHyro cMech paszbasiisiii Bomoi (50 mMit) u 3KCTparupoBaiu stTuaaneratom (3 x 50 mi).
OOpennHeHHbIe OpraHNYeCKHe CIOU IPOMBIBAJIN HACBIIIIEHHBIM BOJHBIM PACTBOPOM XJIOPHUAA
Hatpust (3 % 50 mun), cymunn Han Na,SO,, GunbTpoBanyu U KOHIEHTPUPOBAIH nocyxa. OcTaTok
OUHIIAJIH C TOMOILBIO KOJIOHOUHOM Xpomarorpaduu (Si0,, IXM/MeOH = ot 1:0 no 5:1) ¢
nojyueHueM 1-tper-Oytun 2-metun-4-[ 7-0ensun-2-[ 2-(aumeTnnaMmuHo )3Tokcu|-6,8-nuruapo-SH-
nupuno|3,4-d] mupumuauH-4-wun |nunepasun- 1,2-nukapookcunar (3,10 r, 4,45 mmons, 80,4 %

BBIXO, 86,0 % uncrora) B BUze yepHoro macna. JCH MC m/z 5553 [M+H]".

[0517] Cramus C: 1-Tper-OyTin 2-metund-[2- [2-(TMMeTHaaMiHO)ITOKCH]-5.6.7.8-

rerparuaponupunol3.4-dnupumunms-4-mn Jnunepasus-1,2-mukap6okcnnar: K pacrsopy 1-tper-

OyTtun 2-metnn-4-[ 7-6eH3mn-2-[ 2-(qumMeTis aMuHO )3ToKCcH |-6,8-nurnapo-SH-mupunol 3,4-
d]mupumunun-4-wn|nunepasun-1,2-nukapbokcunara (2,33 r, 4,20 mmons, 1,00 3xB.) B MeOH
(50,0 mu) mobasmsiiu Pd/C (233 mr) B armocdepe N,. CycrnieH3Ho erasupoBajid B BAKyyMe
IPOJYBAJIM BOJOPOIOM HECKOJIBbKO pa3. CMech nmepemMennBaiu B arMocdepe Bogpopoaa (50
¢ynuT/KxB. mrofim) npu 40 °C B Teuenne 36 4. PeakimoHHYIO cMech (PUIBTPOBAIN M OPTaHUYECKYIO
(ha3y KOHLEHTPUPOBAJIH IOCYXa C MoyueHueM 1-tper-Oytun-2-merund-[2- [2-
(mumeTnnaMuHO)3TOKCH]-5,6,7,8-TeTparuaponmpunol 3,4-d | nupumunua-4-wn jnunepasus-1,2-
nukapbokcunara (1,50 r, HeounIeHHBIH) B BUAe OCIIBETHOrO Macia, KOTOPO€e HUCIIONb30BaIN

HETIOCPEICTBEHHO Ha CIeAYIOLIel craanu 0e3 JOMOTHUTENbHOW OYHCTKH.

[0518] Cramus D: 1-tper-Oytun2-merun 4-[ 7-(3-0ensunokcu-1-nadpmn)-2-[ 2-
(mumeTnnaMuHO )3TOoKCH|-6,8-muruapo-SH-mmupuno| 3,4-d |mupumunus-4-wn Jnunepasus- 1,2-
nukapookcunat: Cmech 1-Tper-0yTui-2-metun4-[2-[2-(aumeruinamMuno)sTokcu| -5,6,7,8-
tetparuaponupuno|3,4-d|mupumuana-4-un|nunepasus- 1,2-mukapbokcunara (1,50 r,
HEOYHIIEHHbIN), 3-OeH3unokcu-1-6pom-Hadranena (1,49 r, 4,76 mmonn, 1,30 3kB.), Cs,COs5 (2,98

r, 9,15 mmonb, 2,50 skB.), Pdy(dba)s (503 mr, 549 mxmonns, 0,15 5kB.) u 2-
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munukiorekcuiadocduno-2',6'-nunzonponokcududennna (RuPhos) (342 mr, 732 mxmons, 0,20
5KB.) B auokcaHe (100 mu1) nera3upoBaiiv v MPOAYBAJIH a30TOM 3 pa3a, U CMECh MEePEMEIINBAIN
npu 85 °C B Teuenue 5 4 B arMmoc(epe azora. B peakunonnyio cmech nodasisuiy Boasl (S0 mir) mpu
0 °C, n skcrparuposaimu JAXM (3 x 100 mi). OObpequHEHHBIE OpraHUYECKHE CIIOU IIPOMBIBAIIH
HACBIIIIEHHBIM BOAHBIM PacTBOPOM XxJiopuaa Hatpus (3 x 150 mu), cymmmnu Hag Na,SOq,
(GUIbTPOBAIN M KOHLIEHTPHPOBAJIH MIPU TOHIKEHHOM AaBleHHH 1ocyxa. OCTaTOK OUMINAIH C
MOMOIIBIO KOJIOHOUHOM Xpomarorpadu (Si0,, IXM/MeOH = ot 10:1 1o 5:1) ¢ nonyueHuem 1-
Tper-OyTun2-metun 4-[7-(3-6en3nnokcu-1-HadpTin)-2-[ 2-(AMMETHIAMIHO )3 TOKCH | -0, 8-1urunpo-
SH-nupuno[3,4-d|nupumunun-4-wn Jnunepasus- 1,2-nukapookcunara (1,72 r, 2,25 mmons, 53,5 %
BbIXOJ, 91% umcToTa) B BUAe )enroro emecrsa. JCH MC m/z 697,3 [M+H] .

[0519] Cramus E: merun 4-[7-(3-6en3unokcu-1-nvadtmn)-2-[2-(IuMeTHIaAMIHO )3TOKCH] -6, 8-
muruapo-SH-mupuno| 3,4-d |mupumuann-4-un | munepasun-2-kapookcunar: K pactsopy 1-tpert-
Oytun 2-metnnd-| 7-(3-6enzunokcu- 1 -aad i) -2-[2-(aumeTrnnaMuHo)3ToKCH |-6,8-nurunpo-SH-
nupuno| 3,4-d]nmupumunun-4-wn Jnunepasus-1,2-gukapookcunara (1,32 r, 1,89 mmons, 1,00 5kB.) B
JXM (20,0 mn) nodasnsau TOK (4,31 r, 37,8 mmonsb, 2,80 mu, 20,0 3xB.) npu 0 °C u
PEaKLHUOHHYIO CMeCh repeMernBain B TedeHue 2 4 npu 25 °C. PeakinoHHYIO CMeCh
KOHLIEHTPUPOBAJIH MIPU MOHIKEHHOM AaBiieHuu focyxa. Ocrarok pactsopsiiu B JIXM (50 min) u
H,0 (20 mn) u pH peakunonnoii cmecu nosoauiu 10 pH 8 ¢ momomero HaceimenHoro NaHCOs.
Oprannueckuii cnoit cymmnu Hag Nap; SOy, GuiabTpoBany U KOHLEHTPUPOBAIN IIPU TOHKEHHOM
JaBJICHHUH C MOJy4eHueM MeTHI 4-[ 7-(3-0ensnnokcu-1-HadTui)-2-[ 2-(AMMeTHIaAMHHO )3 TOKCH | -
6,8-nurunpo-SH-nupuno|[3,4-d Jnupumuans-4-un|nunepasun-2-kapdokcunara (1,12 r, 1,87
MMOJTb, 69,6 % BbIXOH, 70 % YKCTOTA) B BUAE KOPUYHEBOTO MacCiia, KOTOPOE UCTIONb30BaIH
HETNOCPEICTBEHHO Ha cienyroineii craguu 6e3 nononHutenbHoi ounctku. ICH MC m/z 597 4

[M+H]".

[0520] Cranus F:_[4-[7-(3-Oen3unokcu-1-nadTin)-2-[2-(AMMEeTUIAMHHO )3 TOKCH |-6,8-muruapo-SH-

nupuyio| 3.4-dnupumunun-4-un|nunepasus-2-unmeranon: B cmecs merun-4-[7-(3-6enzunokcu-1-

Ha(THN)-2-[2-(AUMeTHT aMUHO)3TOKCH|-0,8-nuruapo-SH-nupuno| 3,4-d [mupumuauH-4-
wi|nunepasnH-2-kapookcunata (400 mr, 0,670 mmons) B TI'® (5,00 M) nobasnsimu LiAlH, (102
Mr, 2,68 mmoub, 4,00 5kB.) pu 0 °C. PeakIIMOHHYI0 CMECh Iera3upoBaU U MPOIYBAJH a30TOM 3
pasa, u nepemernuBany npu 0 °C B TeueHue 2 4 B aTMocdepe a3ota. B peakinoHHy0 cMech

nobasisuiu NapSO4-10 H,O (0,5 1) mpu 0 °C, u 3atem pazbdasisimu JIXM (50 mut). O0benuHeHHbIe

235



OpraHuveckue cjaou GuiabTpoBaiy, Cymuwin Haa Na,SOu, U KOHIEHTPUPOBAJH MPHU MOHHKEHHOM
JaBJICHUU C nonyueHueM [4-[7-(3-6ensmnokcu-1-madrun)-2-[ 2-(1MMeTniIaMuHO )3TOKCH |-6,8-
nuruapo-SH-mupuno| 3,4-d |mupumuann-4-ui | nunepasun-2-ui|meranona (280 mr, 0,493 MMoJb,
73,6 % BBIXOJ) B BUJIE JKEJITOTO MOJIYTBEPAOIO BEILIECTBA, KOTOPOE UCTIONb30BAIN
HETNOCPEICTBEHHO Ha cienyroineii craguu 6e3 nononHutenbHoi ounctku. ICH MC m/z 569,3

[M+H]".

[0521] Cramus G: 2-[[7-(3-0ensunokcu-1-madin)-4-[ 3-[[TpeT-Oy THII( AMMETHIT )CUITHIT | OKCUMETH |
nunepasut- 1 -un|-6,8-guruapo-SH-nupuno| 3,4-d Jmupumuann-2-uijokcu]-N, N-mume -
staHamuH: K nepemermnBaemomy pactBopy [4-[7-(3-0ensunokcu-1-nadrin)-2-[ 2-(aumeTnn
aMHHO)3TOKCH |-6,8-nurunpo-SH-mupuno| 3,4-d jrupumunus-4-un | nunepasus-2-ui |meranona (250
mr, 440 mxmonb, 1,00 3xB.) u NaH (176 wmr, 4,40 mmosb, 60,0 % uncrora, 10,0 3xB.) B TT'® (10,0
MIT) 1oOaBIsN TpeT-OyTrauMeruincumixiaopun (232 mr, 1,54 mmonb, 189 Mk, 3,50 5kB.) mipu O
°C. Cmecp nepementusanu npu 25 °C B reuenne 12 4 B atmocepe azora. B peakunonHyo cMech
nobasmsinu Bozs! (25 mi) npu 0 °C u sxerparuposamu AXM (3 x 30 mi). OObenuHEHHBIE
OpPTaHHYECKHEe CJION MPOMBIBAJIN HACBIIIEHHBIM BOAHBIM PacTBOPOM XJjopuzaa Hatpusi (3 x 30 mi),
cymmw Hax Na; SOy, GUIbTpoBaiu U KOHLEHTPUPOBAIH IIPU IIOHIPKEHHOM JaBICHUU 1OCyXa.
Ocrarok ounmanu ¢ nomometo npernaparusaoil TCX (Si0,, IXM/MeOH = 10:1) ¢ nonyuenuem
2-[[7-(3-6en3unokcu-1-nadrun)-4-[ 3-[[TpeT-Oy THI( IUMETI ) CHITHIT | OKCUMETIUT | TunepasuH-1-
wi|-6,8-guruapo-SH-mupuno| 3,4-d | mupumuann-2-ui|okcu |-N,N-numerun-sranamuna (128 mr,
180 mMxmoJtb, 40,9 % BbIXOH, 96,0 % uKcTOTa) B BUAE OECIBETHOIO MOJyTBEpaoro Bemectea. JCH

MC m/z 683,3 [M+H]".

[0522] Cramus H: 1-[4-[7-(3-6en3unokcu-1-HadpTin)-2-[ 2-(AMMETHIAMHHO) 3TOKCH|-0,8-1uruapo-
SH-mmpunol3,4-dnupumuans-4-mn|-2-[ [ Tper-0y THII(AMMETHT ) CHITHI | OKCHMETHUI | Tunepa3uH- 1 -
wi|npon-2-en-1-on; K pacrBopy 2-[[7-(3-0enzunokcu-1-nadpun)-4-[3-[[Tper-OyTun
(muMeTHIT)CHITIIT |OKCUMeTHIT | unepasuH- 1 -m|-6,8-muruapo- SH-nupuno| 3,4-d |mupumunuH-2-
wi|okcu|-N,N-numerun->ranamuna (128 mr, 187 mxmosb, 1,00 3kxB.) u TpusTHiaMuHa (47,4 mr,
469 mxmoib, 65,0 M, 2,50 3kB.) B AIXM (5,00 mut) nobasiisiim nporn-2-eHom nporn-2-esoar (35,5
mr, 281 mxmonb, 1,50 5kB.) no karusiM npu - 40 °C u nepemenusany B TeueHre 30 MUH.
PeaknoOHHYO CMECh KOHLIEHTPUPOBAJIH P MOHI>KEHHOM JaBJIeHuHu f1ocyxa. OCTaTOK OYUINAIH C
nomoinbto npenaparuBroii TCX (Si0,, IXM/MeOH = 10:1) ¢ nony4enuem 1-[4-[7-(3-

Oensmnokcu- 1-madtu)-2-[2-(numMeTnnaMuHo) 3Tokcu|-6,8-nurunpo-SH-nupuno| 3,4-
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d]mupumunua-4-m]-2-[ [Tper-0y THI(AMMEeTIT ) CHITHII | OKCHMEeTHIT | muniepa3nH- 1 -ui|npon-2-eH-1 -
ona (92,0 mr, 101 mxmounb, 54,0 % Beixox, 81,0 % yucToTa) B BUAE JKENTOTO TBEPAOTO BEIIECTBA.

3CHU MC m/z 737,3 [M+H]".

[0523] Cramus I 1-[4-[2-[2-(numeTnnaMuHO)3TOKCH |-7-(3-ruapokcu-1-nadtun)-6,8-guruapo-SH-
nupuno|3,4-d]nupumunun-4-un|-2-(ruApokCUMeTH I )iunepasun- 1 -ui|npon-2-en-1-on: K cmecu 1-
[4-[7-(3-0en3unokcu- 1-HadTin)-2-[ 2-(mumMeTHIaMIUHO) 3TOKCH |-6,8-nurunpo-SH-nupuno[3,4-
d]mupumuana-4-ui]-2-[ [ TpeT-Oy THI(AUMETHIT ) CUITHIT | OKCUMETHIT |Tunepas3us- 1 -ui|npon-2-ex- 1 -
oHa (92,0 mr, 125 mxmonb, 1,00 3xB.) B IXM (8,00 mu) nodasnsiiu BBr3 (17,0 mr, 67,8 MkMoIb,
6,53 mku, 10,0 skB.). Cmech nepemernuBanu npu - 40 °C B reuenne 30 MuH B aTMocepe a3oTa u
3aTeM KOHIeHTpupoBaiu npu 25 °C npu NoHMWKeHHOM JaBieHnu nocyxa. K ocratky nobasisiiu
HacbIeHHbIH BogHbIH pactBop NaHCO; (0,5 mi). pH pactBopa nosoxunu 1o 7 npu 0 °C u 3atem
nobassiu MeOH (2,0 mun). PactBop ountmanu npenapatusHoit BOXKX, (kononka: Phenomenex
Synergi C18 150*25%*, 10 mxm; nmoasikHas ¢asa: [Boga (0,1 % TOK) - ACN]; B %: 15 % - 45 %,
11 mun). XKenaemble ¢ppakuny coOupaau U KOHLEHTPUPOBAIN IPHU MOHMKEHHOM JIaBJICHUU IS
ynanenust MeCN u nuodunmusuposaiu ¢ nonydeHneM 1-[4-[2-[2-(mumernnaMuHo)>TOoKCH]-7-(3-
ruapokcu- 1 -Hadrnn)-6,8-nurunpo-SH-nupuno| 3,4-dnupumunns-4-nmn|-2-
(rumpokcuMeTHI)unepa3uH- 1 -un Jnpon-2-eH-1-ona (6,30 mr, 11,2 Mmxmonsb, 9,00 % Beixoxn, 95,0 %

YHCTOTA) B BUJE %KenToro Teepaoro semectsa. ICU MC m/z 533,2 [M+H]".

TTIPUMEP 51
|
o
[Nj)‘\NMez
N
SN

|
HO\‘ EN N/)\o/\/ NMe,

1-axpunonn-4-(2-(2-(mumeTninaMuHo )3 ToKCH)-7-(3-ruapokcunadranes-1-mn)-5,6,7,8-

terparuaponupuno|3,4-d|mupumunus-4-wn)-N, N-1uMeTrinunepasnH-2-kapookcamug

[0524] Cramus A: 4-[7-(3-0en3uinokcu- 1 -HadTin)-2-[ 2-(AUMeTUIaMIHO )3TOKCH | -6, 8- murnapo-SH-
upuo| 3,4-dmupumunun-4-un]-1-tper-OyTokcukapOoHMI-IHnepasnH-2-kapOooHoBas kuciora: K

pactBopy 1-tper-OyTmn 2-metuin 4-[7-(3-6en3unokcu-1-nadpTun) -2-[2-(AUMETHIAMUHO)3TOKCH |-
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6,8-nurunpo-SH-nupunol3,4-d Jnupumuann-4-un | munepasus-1,2-qukapbokcunara (300 mr, 431
MKMOJIb, 1,00 5kB.) B TT'® (4,00 mu1) 1 H20 (1,00 mi) nobasinsiin NaOH (68,9 mr, 1,72 Mmonb,
4,00 skB.). Cmech nepemernnBanu npu 25 °C B Teuenne 12 4 B atMocdepe asora. PeakinoHHyro
cMmech pazdasisiin Bogon (50 mun) u pH peakunonHol cmecu goonuiu 10 pH 6 ¢ momomso HCI
(6 M) u 3atem skctparupoBanu JIXM (3 x 50 mut). OObeiMHEHHbIE OPTaHUYECKUE CIIOH CY LN
Hax Na,; SOy, GUIbTpOBaIH U KOHLEHTPHPOBAIN NP MOHMKEHHOM JaBICHHU JIOCYXa C
nony4yernem 4-[ 7-(3-6enszunokcu- 1-aadtui)-2-[2-(numMeTHnaMuHo )3Tokcu |-6,8-nuruapo-SH-
nnpuno| 3,4-dmupumunun-4-unl-1-tper-6yTokcuKkapOOHMIT-TTHITEpa3nH-2-KapOOHOBAsT KUCIOTHI
(310 mr, HeoUMILIEHHAsT) B BHJIE JKEJITOrO TBEPOT0 BEIIECTBA, KOTOPOE UCIIOIb30BAIN
HETMOCPEACTBEHHO Ha cienyromeit cranuu 6e3 gonoiautenbHoit ounctku. JCH MC m/z 683,3

[M+H]".

[0525] Cramus B: tper-OyTun 4-[ 7-(3-6en3unokcu- 1 -Had Tr)-2-[ 2-(AUMETHIIAMIHO )3TOKCH | -6, 8-
nuruapo-SH-mupunol 3,4-d | mupumuaun-4-un|-2-(numetunkapbamoun )nunepasut- | -kapobokcuar
K cmecu 4-[7-(3-6en3unokcu-1-nadpmn)-2-[ 2-(IuMeTHIaMiHO )3TOKCH | -6, 8-nuruapo-5SH-
rupuno| 3,4-dmupumunun-4-ui|-1-Tper-Oy TokcrKapOOHMI-THITEpa3uH-2-KapOOHOBOM KHUCIIOTHI
(310 mr, HeounenHas) u DIEA (352 wr, 2,72 mmonsb, 476 mxi) B IXM (10,0 mut) nobasnsim
nopuusima HATU (259 wmr, 681 mxkmonb) nipu 0 °C. ITocne nepememnBanus B Teuenue 30 muH, N-
metunmeTanamuH (130 mr, 1,59 mmons, 146 Mk, HC1) noGaensinu B onHy mopiiuto. PeakiioHHy 0
CMECH JIETa3upOBAIM U MPONYyBaH a30ToM 3 pasza. Ilocne nepemernBanust npu 25 °C B Teuenue 12
4 B aTMoc(epe a30Ta, peakIMOHHYI0 cMech pazdaBisuin Boxoit (S0 mit) mpu 0 °C u
skctparupoBanu JIXM (3 x 50 mi). O6bennHeHHbIE OpraHuuecKre ciou aoBoawm 1o pH 6 ¢
nomotsro HCI (1 M), mpoMbIBaiii HaChIEHHBIM BOJIHBIM PacTBOPOM XJjopuna Hatpus (3 X 50 m)
u Boza (3 x 50 mu), cyurmmu Hax Na; SO, GuiIbTpoBaId M KOHLIEHTPUPOBAIH ITPH MOHIKEHHOM
JaBJICHUU J10CyXa ¢ MoJy4deHneM Tper-Oytun 4-[ 7-(3-0ensunokcu-1-nadrmn)-2-[2-
(mumeTnnaMuHO )3TOoKCH|-6,8-uruapo-SH-mupuno[ 3,4-d |mupumuaua-4-u |-2-
(mumertnnkapOamonn)nunepasus-1-kapookcnnara (345 mr, 428 mxmons, nBe cranuu 94,2 %

BbIxo, 88,0 % yucroTa) B BUAE kenToro nonyreepaoro semecrsa. JCH MC m/z 710,3 [M+H]".

[0526] Cramus C: Tper-Oytun 4-[2-[2-(aumernnamMuno)3Tokcu|-7-(3-rugpokcu- 1 -Had tum)-6,8-
aurunpo-SH-nupuno [3,4-d]nupumunun-4-un|-2-(quMmerunkapOamMonn)nunepasus- 1 -
kapOokcunar: K pactBopy Tper-Oytui 4-[7-(3-6eH3unokcu-1-nadrin)-2-[2-

(mumernnaMuHo)3TOKCH|-6,8-uruapo-SH-mupuno[ 3,4-d | nupumunna-4-un|-2-
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(mumernnkapbamonn)nunepasus-1-kapookcunara (345 mr, 486 mxmous, 1,00 5kxB.) B MeOH (5,00
mi) nobasnsiu Pd/C (80,0 mr) B atmocdepe N,. CycneH3uro 1era3upoBaiu B BAKyyMe U
MPOyBaJM BOIOPOIAOM HECKOJIBKO pa3. CMech mepememnBany B armocdepe Bogopoaa (15
¢byuT/kB. qrotiM) ipu 25 °C B TeueHue 8 4. PeakunoHHyo cmech GribTpoBaiv U GpuiibTpar
KOHLIEHTPUPOBAJIN NPH NOHMKEHHOM JABJICHUH OCYXa C MONydeHueM Tper-Oytun 4-[2-[2-
(mumernnamuHo)3TOKCH|-7-(3-Tunpokcu-1-HadTrn)-6,8-nuruapo-SH-nupuno [3,4-d|nupumuans-
4-un)-2-(numeTunkapOaMom)unepasuH- 1 -kapobokcunara (197 mr, HeoUUIIEHHBIN) B BU/E
KOPUYHEBOTO TBEPIOTO BEIIECTBA, KOTOPOE UCIIOJIb30BAIN HEITOCPEICTBEHHO Ha CIIeAYIOIeH

cragun 6e3 gononauTenbHOI ounctkn. JCH MC m/z 620,3 [M+H]".

[0527] Cramus D: 4-[2-[2-(aumeTuaaMuHO )3TOKCH]|-7-(3-runpokcu- 1 -HadTin)-6,8-nuruapo-SH-
nupuno|3,4-d]nupumunun-4-mn]-N, N-numetun-nunepasun-2-kapookcamuna: B cmech TpeT-OyTuin
4-[2-[2-(numeTnnaMuHO )3 TOKCHU |- 7-(3-runpokcu- 1 -uadtun)-6,8-quruapo-SH-nmupunol[ 3,4-
d]mupumunna-4-nn]-2-(aumeTnkapbamorn ) unepasus- 1 -kapbokcunara (197 Mr, HeOUHIIEHHBIN)
B JIXM (5,00 mi) nobasnsiiu HCl/muokcan (4 M, 1,61 mn) ipu 0 °C. PeakinoHHyo cMech
JIera3upoBaIN U MPOAYBAJIH a30TOM 3 pasa u nepemeunsanu npu 25 °C B TeueHue 2 4 B
armoc(epe azora. PeakinOHHYIO CMeCh KOHLIEHTPHPOBAJIH MIPU IIOHIKEHHOM AaBICHUU 1OCyXa.
Ocrarok ounmanu npenaparusaoil BOXX, (kononka: Phenomenex Synergt C18 150%25%, 10
MKM, oBmkHas ¢asa: [Boga (0,05 % HCI) - ACNJ; B %: 10 % - 30 %, 7,8 mun). CoOpaHHy0
BOJHYIO (pa3y nuounusupoBany 1ocyxa ¢ nonydeHueM 4-[2-[2-(numerninaMuto)sTokcu|-7-(3-
ruapokcu- 1 -Hadtin)-6,8-nuruapo-SH-nupuno[ 3,4-d Jnupumunun-4-un]-N, N-1umMe -
nunepasuH-2-kapookcamuna (90,0 mr, 171 mxmons, 53,1 % Beixon, 99,0 % yucrora) B Buae

KopuaHeBoro Teepaoro Bemectsa. ICH MC m/z 520,2 [M+H]".

[0528] Cranus E: 4-[2-[2-(aumeTniaMuHo)3TOKCH|-7-(3-runpokcu- 1 -Hadun)-6,8-nurunpo-SH-
nupunao|3,4-d]mupumunun-4-mn]-N, N-numertun- 1 -mpon-2-eHomn-nunepasun-2-kapookcamua: K
pactBopy 4-[2-[2-(numernnamuHo)3ToKCH]-7-(3-runpokcu-1-Hadgrun)-6,8-nuruapo-SH-
nupuno| 3,4-dnupumunun-4-un]-N,N-numerni-nunepasus-2-kapookcamuna (70,0 mr, 135
MKMOJIb, 1,00 5kB.) B DMAC (500 MKi1) mobasmisiu TpusTiiiamuH (40,9 mr, 404 Mxmoib, 56,0 MK,
3,00 skB.) mpu 0 °C u 3aTem npomn-2-eHow npomn-2-eHoar (2,55 mr, 20,2 Mmxmons, 0,15 3kB.).
Cwmech nepemernnBaiu rpu 0 °C B TedeHue 2 1 B arMocdepe a3oTa. PeakinoHHYI0 CMeCh
GUIbTPOBAH U COOPAHHYIO OpraHn4ecKyro (asy ounmmanu npenaparusHoit BOXX, (konoHka:

Phenomenex Synergi C18 150*25*, 10 mxwm; noasuxkHas ¢asa: [Bona (0,1 % TPK)-ACN]; B %:
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15 % - 45 %, 12 mun). CobpanHyr0 BOAHYIO a3y JHOPUIN3UpOBaIH ¢ oay4deHreM 4-[2-[2-
(numeTnnamMuHo)3ToKCU|-7-(3-ruapokcu-1-madtun)-6,8-nuruapo-SH-mupuno| 3,4-d jmupumunus-
4-un]-N,N-numetui- 1 -npomn-2-eHoun-nunepasuH-2-kapookcamua (10,0 mr, 16,5 mxmosb, 12,2 %

BbIXO1, 94,6 % uucToTa) B BUAE )KenToro nonyreepaoro seuecrsa. JCU MC m/z 574,2 [M+H]".
ITPUMEP 52
(J
SONS

1-[4-[7-(3-runpoxcu-1-HadTin)-2-[2-(1-nmunepunnmn)srokcu]-6,8-gurunpo-SH-nupuno[ 3,4-

d]mupumunua-4-wn |nunepasus- 1 -uin|npon-2-eH- 1-oH

[0529] Cramust A: Tper-Oytun 4-[7-6en3un-2-[2-(1-nunepuania)3Tokcu]-6,8-nuruapo- SH-

nupuio| 3.4-dnupumunua-4-uinunepasus-1-kapookcunat: K pacrsopy 2-(1-nunepuamn)sTanona
(872 mr, 6,75 mmounb, 899 Mk, 3,00 3kB.) B Tonyose (40,0 mur) nobasnsiu Pd(OAc), (50,5 wmr, 225
MKMOJIb, 0,10 3kB.), Cs,CO5 (2,20 1, 6,75 Mmods, 3,00 5kB.), BINAP (280 mr, 450 mxmoss, 0,20

9KB.) U TpeT-OyTin 4-(7-6eH3un-2-xyop-0,8-auruapo-SH-nmupuno[ 3,4-d |nupumuaun-4-
wnnunepasus-1-kapookcunat (1,00 r, 2,25 mmons, 1,00 5kB.). Cmecs nepemermusany npu 110 °C
B TeyeHue 12 1 B atmocepe N, a 3aTeM KOHLUEHTPUPOBAJIN NPU MOHMKEHHOM JaBieHnu. OCTaToK
pasbasismu Bozoit (10,0 M), skcTparnpoBaiu stuianeratoM (3 X 20 mit), MpOMBIBAIN
HACBILIEHHBIM BOIHBIM pacTBopoM xJyopuza Hatpus (1 x 50 mu), cymmmu Hax NaySOs,
(UIBTPOBAIN U KOHLIEHTPHPOBAJIH MPH MOHIKEHHOM AaBiieHHH. OCTaTOK OYHIIAN ¢ IOMOLIBIO
KOJIOHOUHOH xpomarorpaduu (Si0,, XM /MeOH = 10:1) ¢ nonyuennem tper-oyTun 4-[7-
oensumn-2-[2-(1-nmunepunui)d3Tokcu|-6,8-quruapo- SH-nupumno|3,4-d|nupumuarn-4-
wi|nunepasuH- 1 -kapookcuiara (700 mr, 1,30 mmorb, 58,0 % BbIX0n) B BUIE KPACHOTO TBEPAOTO

semecrsa. JCHA MC m/z 537,3 [M+H]".

[0530] Cranus B: Tper-Oytun 4-[2-[2-(1-nunepuann)sTokcu]-5.6.7.8-rerparuaponupuno[3.4-

d]nupumunmns-4-nn] nunepasus-1-kapookcunar: K cmecu tper-6ytun 4-[ 7-6en3un-2-[2-(1-
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MUMEePUIII )3TOKCH |-6,8- nurunpo-SH-mupunol3,4-d jnupumunus-4-wn | nunepasus- 1 -
kapOokcunara (600 wmr, 1,12 mmoins, 1,00 sxB.) 8 MeOH (50,0 mur) nobassuiu Pd/C (67,2 mr, 10
%). Cmech nepemernusanyu npu 40 °C B Teuenue 24 4 npu 50 ¢pynt/kB. aroiim nasnennn Hy. Cmech
(GUIBbTPOBAIN U KOHLIEHTPUPOBAJIU NP MOHMKEHHOM AABIIEHUH C MTOJy4eHHeM TpeT-OyTui 4-[2-
[2-(1-munepunmn)atokcu]-5,6,7,8-rerparunponupuno| 3,4-d jJrupumuann-4-wn| nunepasus-1-
kapOoxkcuiara (500 Mr, HEOUNIEHHBIH) B BHIE KOPHYHEBOTO Maciia, KOTOPOE NCIOIb30BaIN
HENOCPEICTBEHHO Ha cienyrolei cragun 0e3 nononHutenbHoi ounctku. ICH MC m/z 4473

[M+H]".

[0531] Cramus C: Tper-Oytun 4-[ 7-(3-merokcu-1-vadrun)-2-[ 2-(1-nunepuamn)3Tokcu -6, 8-
nuruapo-SH-mupuno [3,4-d | nupumunun-4-ui|nunepasus- 1 -kapbokcuiar: K pactBopy TpeT-Oy T
4-[2-[2-(1-nmunepunmn)stokcu]-5,6,7,8- rerparuapornupuno| 3,4-dmupumuaun-4-mn Jnunepasus- 1 -
kapOokcunar (250 mr) u (3-metokcu-1-nadpTin) Tpudropmerancynbdonara (343 mr, 1,12 mmosnn)
B ToJyouie (6,00 mu) nobasisuiu 2-guiuknorekcuiadochuno-2',6'-muu3onponokcududeHm
(RuPhos) (52,3 mr, 112 mxmoins), Pdy(dba)s (32,19 mr, 55,98 mxmonb) u Cs;CO3 (548 mr, 1,68
mmodb). [Tocne nepemenmBanus pu 110 °C B Tedenu 72 4 B atmocdepe N, cmech
KOHLIEHTPHPOBAIIH MIPU TIOHIKEHHOM AaBJIeHUH, pa30aBisiiy Bopoii (20,0 mir), 3KCTparnpoBaiy
stunaneratoM (3 x 30,0 mut), MpOMBIBAJIN HACHIIEHHBIM BOIHBIM PacTBOPOM xJiopuaa Hatpus (1 x
50,0 mun), cymmn Hag Nap SOy, GUIbTpoBaIM U KOHIEHTPUPOBAIIU TP MTOHUKEHHOM JIaBJICHUH.
OcraTok OuYHIIaNU ¢ MOMOLIBI0 KOJOHOUHOH XpomaTorpaduu (Si0,, IXM/MeOH = 10:1) ¢
nojiyaeHueM TpeT-0ytuin 4-[ 7-(3-merokcu-1-nadrun)-2-[ 2-(1-nunepuaun)3tokcu|-6,8-nuruapo-
SH-nmupuno [3,4-d Jnupumunun-4-un|munepasus-1-kapookcunara (140 mr, 232 MKMOIb, 1Be

crau, 41,5 % BBIXOJ) B BHAE skenToro Teepaoro semectsa. JCH MC m/z 603,3 [M+H]".

[0532] Cramus D: 7-(3-metokcu-1-nadtun)-4-nunepasus- 1 -ui-2-[2-(1-nunepuani )3 Tokcu]-6,8-

auruapo-SH-nupuno[3.4-dJnupumunus: Cmech TpeT-OyTin 4-[7-(3-merokcu-1-nadru)-2-[2-(1-

MUTIePUANI) 3TOKCH|-6,8-nuruapo-SH-tvpuno[3,4-d |nupumuauH-4-un | munepasut-1-
kapOokcunara (120 mr, 199 mxmonb, 1,00 5kB.) u TOK (340 mr, 2,99 mmons, 221 Mk, 15,0 3xB.) B
JAXM (1,00 mi) nepemernusany npu 25 °C B Tedenue 1 4. CMech KOHLEHTPHPOBAIU TIPU
MOHM>)KEHHOM JIaBJIEHHH C IToJTydeHneM ouc-tpudropaunerara 7-(3-merokcu-1-nadrmn)-4-
nunepasus- 1 -mi-2-[2-(1-nmunepuaun)stokcu|-6,8-muruapo-SH-mupunol 3,4-d [mupumuanna (145
M, HEOUHILEHHBII) B BHIE JKEJITOrO TBEPIOTO BEIIeCTBA, KOTOPOE UCIIONB30BANIN HA CIIENYIOMIEH

cragun 6e3 mnansHeiimeit ouncrkn. YCH MC m/z 503,3 [M+H]".
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[0533] Cranus E: 1-[4-[7-(3-meTokcu-1-nadpTmn)-2-[2-(1-nunepunmn) stokcu]-6,8-nurunpo-SH-
nupuno| 3,4-d]mupumunun-4-wn jnunepasus- 1 -wi|npon-2-ex-1-on: K pacrsopy Ouc-
tpudropanerara 7-(3-merokcu-1-Hadrrn)-4-nunepasun- 1-ni-2-[2- (1-nunepunmn)stokcu]-6,8-
aurunpo-SH-nupuno[3,4-dJnupumunnna (145 mr, HeouninenHslil) u EtsN (221 wmr, 2,18 mmons,
303 mxu) B IXM (2,00 mut) noGasisiiu mporn-2-eHow mpor-2-exoar (25,0 mr, 198 MkMoJIb) mpu -
78 °C. ITocne nepemermmBanus npu 0 °C B reuenue 0,5 4, B cmech nodasisin MeOH n
KOHLIEHTPUPOBAIIH MPU MOHIKEHHOM AaByieHUU. CMeCh OYMIIAIN € TIOMOLIBIO KOJIOHOUHON
xpomarorpaduu (SiO,, IXM/MeOH = 10:1) ¢ nonyuenuem 1-[4-[7-(3-merokcu-1-Hadrmn)-2-[2-
(1-munepunnn)arokcu]-6,8-nurunpo-SH-nmupuno| 3,4-d Jnupumuans-4-un|nunepasus- 1 -un | npor-
2-en-1-oHa (90,0 mr, 162 Mxmodb, nBe cramuu 81,5 % BBIXOM) B BUIE JKENITOTO TBEPIAOTO

semecrsa. JCH MC m/z 557,3 [M+H]".

[0534] Cramus F: 1-[4-[7-(3-runpokcu-1-nadpTun)-2-[ 2-(1-munepunun)sTokcu |-6,8- nurunpo-SH-
nnpuno| 3,4-dmupumunun-4-nn|nunepasus- 1 -wi|npon-2-ex-1-on: K pacreopy 1-[4-[7-(3-
meTokcH-1-Hadrum)-2-[2-(1-nunepunun) stokcu]-6,8-gurunpo-SH-nupunol 3,4-d Jnupumuaun-4-
wi|nunepasuH-1-mi|npon-2-eH-1-ona (90,0 mr, 162 Mmxmods, 1,00 5kB.) B IXM (2,00 M)
nobassiu BBr3 (405 mr, 1,62 mmonb, 156 Mk, 10,0 skB.) npu -78 °C. Tlocne nepeMernBanus
mipu 0 °C B Teuenue 1 4, B cMeCh 10OABIISLIA HACBHIIIEHHBIN BOIHBIA PacTBOpP rUApOKapOoHaTa
Hatpus npu -78°C u nepememuBanu rpu 0 °C B Teuenue 0,5 4. Cmech 3KkCTparupoBanu
stunaneraroM (3 x 20,0 Mi1), MPOMBIBAJIM HACHIIEHHBIM BOAHBIM PACTBOPOM XJjiopuaa Hatpus (1 ¥
40,0 mi), cymmn Han Na,SO,, GUIbTPpOBaN U KOHUEHTPUPOBAJIH MPY TIOHIKEHHOM JIaBJICHHH.
Ocrarok ounmmanu npenaparueaoii BOXX, (Phenomenex Gemini 150*25mm*, 10 MkMm;
nonswkHas (aza: [Boxa (0,05% ruapokcun ammonust 06/00)-ACN]; B%: 55%-85%,10 muH) ¢
nonyueHueM 1-[4-[7-(3-rugpoxcu-1-nHadrmn)-2-[2-(1-nmunepuann)stokcu]-6,8- nuruapo-SH-
npuno|3,4-dnupumunun-4-un|nunepasus-1-un|npon-2-ex-1-oxa (6,19 wmr, 10,8 mxmons, 6,71 %

BBIXOJ, 95 % umcToTa) B Buje xenroro Macaa. JCH MC m/z 543,2 [M+H]".

ITPUMEP 53
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1-(4-(2-(2-(nuMeTHIAaMHIHO )3TOKCH )-7-(3-ruapokcuHadranes-1-un)-5,6,7,8-rerparuaponupunol 3,4-

d]mupumunua-4-m)-3-(TuapOKCHMETI )TuniepasuH- | -nin)npormn-2-ex- 1 -on

[0535] Cramust A: 1-tper-Oytun 3-metnna 4-(7-0eH3un-2-xy0p-5,6.7.8-terparuaponupunol3.4-

d]mrpumunia-4-min)nunepasud- 1,3-nukapOokcunar :Cmech 7-6eH3ui-2,4-nuxnop-0,8-nuruapo-

SH-nupuno[3,4-d] mupumuauna (3,00 r, 10,2 mmons, 1,00 3kB.), 1-TpeT-OyTHi-3-meTu
nunepasuH-1,3-aqukapookcunara (2,62 r, 10,7 mmons, 1,05 skB.), DIEA (3,30 1, 25,5 mmonb, 4,45
M, 2,50 3kB.) B IMCO (50,0 M) nera3upoBajii u mpoayBaju a3oToM 3 pa3a. Cmech
nepemernnsaiay npu 100 °C B reyenue 12 1 B atmocdepe azora. PeakiinoHHyro cmech pazdaBiisiim
JAXM (200 mit), MpOMBIBAJIN HACBILIEHHBIM BOIHBIM PacTBOPOM XJjiopuaa Hatpust (3 x 50 mu),
cymm Hax Nap; SOy, GUIIbTpoBail U KOHLEHTPHPOBAIH IIPU TIOHIKEHHOM JABICHUHU 1OCyXa.
OcTtaTok OUHIIANU C MOMOLIBI0 KOJOHOUHOH XpomaTorpaduu (Si0,, Ilerponeiinbiit
s¢up/Itunanerar = ot 10:1 no 3:1) ¢ monyuenuem 1-tper-Oytun 3-merun 4-(7-6eH3un-2-xyop-
5,6,7,8-terparunponupuno|3,4-dnupumunns-4-un)nunepasus- 1,3-qukapbokcunara (2,10 r, 3,81

MMoIb, 37,4 % BbIxox, 91,0 % uncroTa) B BUAe entoro Macia. JCH MC m/z 502,1 [M+H]".

[0536] Cramus B: 1-tper-Oytun 3-merund-(7-6en3un-2-(2-(IuMeTHIaMHUHO)3TOKCH)-5,6,7,8-
terparuaponupuno|3,4-d | nupumuann-4-nn)nunepasus- 1,3-qukapookcunar :Cmece 1-Tper-0yTun
3-metun 4-(7-6en3un-2-xaop-5,6,7,8-rerparuaponupuno| 3,4-d jnupumuann-4-wn)nunepasus-1,3-
nukapOokcmnata (2,10 r, 4,17 mmons, 1,00 3kB.), 2-(numerrnamuno)atanona (929 mr, 10,4 Mmoib,
1,04 mi, 2,50 3xB.), Pd(OAc), (140 mr, 625 mxmoib, 0,15 5kB.), BINAP (519 mr, 833 mxmosb, 0,20
3kB.) 1 Cs,CO; (3,39 1, 10,4 mmonb, 2,50 5kB.) B Totyone (60,0 M) AerasupoBaiy U MpOAyBaIn
azotoM 3 pasza. Cmech nepememnainy rpu 110 °C B Tedenue 3 1 B atmocdepe a3oTa.
PeaknnoHHyro cMech pUIBTPOBAIM U KOHLEHTPUPOBAIN NP MMOHMKEHHOM JIaBJICHUH JIOCYXa.
OcraTok ouHIIaNy ¢ MOMOLIBI0 KOJOHOUYHOH XxpomaTorpaduu (Si0,, IXM/MeOH = ot 30:1 o
10:1) ¢c monyuenuem 1-tper-OyTin 3-metnnd-(7-0en3ni-2-(2-(IMMeTHIAMIHO )3TOKCH)-5,6,7, 8-
terparuaponupunol3,4-d jnupumuann-4-mwn)nmunepasus-1,3-nqukapookcunara (1,30 r, 1,67 mmouns,
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40,0 % BbIxon, 71,4 % uuctota) B BHAE skentoro Teepaoro Bemecrsa. ICH MC m/z 555,3

[M+H]".

[0537] Cramus C: 1-tper-Oytun 3-metun 4-(2-(2-(AMMETHIAMIHO )3 TOKCH)-5,6,7, 8-
terparuaponupunol3,4-djnupumuaun-4-un) nunepasus-1,3-auxapookcunar (K pacrsopy 1-tper-
OyTtun 3-metun 4-(7-6eH3un-2-(2-(IMMEeTHIaMHUHO )3TOKCH )-5,0,7, 8-TeTparunponupuno| 3,4-
d]mupumunue-4-nn)nunepasus-1,3-nukapookcnnara (1,30 r, 2,34 mmons, 1,00 sxB.) B MeOH
(15,0 mu) mobasmsiu Pd/C (300 mr) B armocdepe N,. CycrneH3uro erasupoBaiv B BaKyyMe u
MPOyBaJM BOIOPOIAOM HECKONIBKO pa3. CMeck nmepememmnBany B armochepe Bogopoaa (50
¢ynt/kB. qrotim) npu 45 °C B Teuenue 48 4. Katanuzarop orguibTpoBbiBaN 1 GUIBTPAT
KOHIIEHTPUPOBAJIU NPU TIOHUKEHHOM JIaBJIEHUHU C mojydyeHueM 1-tper-Oytun 3-metun 4-(2-(2-
(muMeTHIIaMUHO )3TOKCH)-5,6,7,8-TeTparuaporupuno| 3,4-d | mupumunns-4-mn) nunepasus-1,3-
nukapOokcunata (780 Mr, HEOUHIIIEHHBIH) B BUAE€ OECLIBETHOTO MAacia, KOTOPOE HCIIONIb30BAN

HETIOCPEICTBEHHO Ha CIeAyIoLIel cranuu 0e3 JOMOTHUTENbHOW OYHCTKH.

[0538] Cramust D: 1-tper-Oytun 3-metun 4-(7-(3-(6ensunokcn)nadranes- 1 -mm)-2-(2-
(mMMeTHIIaMUHO )3TOKCH)-5,6,7,8-TeTparuaponmpuno| 3,4-d |nupumunua-4-wn))nunepasus-1,3-
mukapbokcunar: Cmech 1-tper-Oytun 3-metun 4-(2-(2-(AuMeTHIaMIHO )3TOKCH)- 5,6,7,8-
tetparuaponupunol|3,4-d jmupumunua-4-wn)nunepasus- 1,3-mukapookcunara (780 wmr,
HEOYHIIeHHbIH), 3-0eH3mnokcn-1-0pom-Hadranena (684 mr, 2,18 mmons), Pd2(dba)3 (231 mr, 252
MKMoib), Cs»COs3 (1,37 1, 4,20 Mmonb) 1 2-gunukiorekcuinpocpuro-2',6'-
mrumzonponokcuondennna (RuPhos) (157 mr, 336 mxmons) B nrokcane (20,0 mir) nerazupoBaiy U
nponysaiu a3otoM 3 paza. Cmech nepemenusany npu 85 °C B TeueHue 5 4 B atmocdepe a3oTa.
PeakinonHyro cMech GHIBTPOBAN U KOHIIEHTPHPOBAH MIPU MTOHWKEHHOM JIaBJIEHUHU JIOCYXa.
OcraTok ouYHIIaNN ¢ MOMOLIBI0 KOJOHOYHOH XpomaTorpaduu (Si0,, IXM/MeOH = ot 10:1 no
5:1) ¢ monmy4enuem 1-tper-Oytun 3-merun 4-(7-(3-(6enzunokcu)nadpranen-1-mn)-2-(2-
(IUMeTHITAMUHO )3TOKCH)-5,6,7,8-TeTparuaponmpuno| 3,4-d |nupumunua-4-wn)nunepasus-1,3-
nukapOokcunata (750 mr, 1,02 mmonb, aBe ctanuu 43,6 % Bbixon, 95,0 % yucrora) B BUAE
KeToro TRepaoro semectsa. H SIMP (400 MI'w, xiopodopm-d) & = 8,10 (z, J = 8,0 I'ny, 1H), 7,73
(o, J=8,0I'y, 1H), 7,58 - 7,31 (m, 8H), 7,00 (x, J = 2,0 I'y, 1H), 6,89 (n, J =2,0 'y, 1H), 5,18 (c,
2H), 4,75 (yw. c., 1H), 4,45 (yur. 1., J = 13,2 ', 1H), 4,42 - 4,34 (m, 1H), 4,34 - 4,28 (M, 1H), 4,15
(yu. c., 2H), 4,13 - 3,91 (m, 1H), 3,85 - 3,70 (m, 5H), 3,49 - 3,33 (m, 2H), 3,31 - 3,07 (m, 2H), 2,99
(ym. c., 1H), 2,83 - 2,68 (m, 3H), 2,35(c, 6H), 1,48 (c, 9H).
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[0539] Cramus E: metun 1-(7-(3-(0en3unokcu)Hadranes-1-mn)-2-(2-(AMMeTHIAMHUHO )3TOKCH )-
5,6,7,8-terparuaporupuno| 3,4-d [nupumunun-4-un)nunepasun-2-kapookcunar: K pactsopy 1-
tper-Oytun 3-mermn 4-(7-(3-(6enzunokcn)nadranes- 1 -mm)-2-(2-(IMMETHIAMUHO)3TOKCH)-5,0,7,8-
terparuaponupunol3,4-dnupumunun-4-mun)nunepasus- 1,3-qukapookcunara (200 mr, 287
MKMOJib, 1,00 3kB.) B JIXM (5,00 mi) nobasmsiu TOK (770 wmr, 6,75 mmons, S00 Mk, 23,5 3kB.)
npu 0 °C. Cmech nepemermBany npu 25 °C B Teuenne 2 4 B armocepe azora. Peakiionnyro
CMeCh KOHLIEHTPHPOBAJIM NPU MOHIKEHHOM AaBlieHnu focyxa. Ocrarok pacteopsiiu B JIXM (100
mut) u Boge (50 mu) u pH pactBopa nooxmnu 10 pH 8 ¢ HOMOIIBIO HACKIIIIEHHOTO BOJHOTO
pacroBpa Na,COs u 3atem skctparuposain JIXM (3 x 50 mu). OObenuHEHHbIE OPTaHUYECKUE CIION
MIPOMBIBAJIM HACBILIIEHHBIM BOJHBIM PAacTBOPOM xyiopuaa Hatpus (3 % 50 mur), cymunu Hag Nay SOy,
(GUIBTPOBAIN U KOHLIEHTPHPOBAIN NPH MOHMKEHHOM JAaBJICHHUH C ronydenueM metin 1-(7-(3-
(Gensunoxcu)Hadranes-1-mn)-2-(2-(AMMETHUIAMIHO )3TOKCH)-5,6,7,8-TeTparuaponupunol 3,4-
d]mupumunuH-4-un)nunepasun-2-kapookcunara (171 mr, 263 mxmosb, 91,6 % Bbixon, 91,7 %

4HCTOTA) B BHJIE KenToro Teepaoro semectsa. JCH MC m/z 597,2 [M+H]".

[0540] Cramus F: (1-(7-(3-(0ensunokcn) HadraneH-1-un)-2-(2-(AMMeTHIaMUHO )3TOKCH)-5,0,7,8-
terparuaponupunol3,4-djmupumuann-4-mn)nmunepasus-2-mwi)merason: K cmecu mermn 1-(7-(3-
(6ensunokcu)HadTaneH-1-mn)-2-(2- (AMMETUIAMUHO )3TOKCH)-5,6,7,8-TeTparuaponupunol 3,4-
d]mupumunna-4-nn)nunepasuH-2-kapbokcmnara (171 mr, 287 mxmons, 1,00 5xB.) B TT'® (5,00 M)
nobasmsinu LiAlHy (65,3 mr, 1,72 mmons, 6,00 3xB.) ipu 0 °C. Tlocne nepemermnBanys B TEUEHNE
2 4y ipu 25 °C, B peakLIMOHHYIO cMech n00aBssii Boabl (30 mi) mpu 0 °C, u 3KCTparupoBaiu
JAXM (3 x 30 mi). OOBenMHEHHbIE OPraHUYECKHE CIION MPOMbIBAIIN HACBIIIIEHHBIM BOAHBIM
pactBopoMm xJyopuaa Hatpus (3 X 30 mu). CoOpaHHBIe OpraHuYecKue Ciou cyurmin Haa NapSQOa,
(GUIBTPOBAIN U KOHLIEHTPHPOBAJIH NPH IMOHMKEHHOM AaBiieHnH ¢ ronydenuem (1-(7-(3-
(Gensunoxcu) HadTanen-1-mn)-2-(2-(AuMeTUIaMUHO)3TOKCH)-5,6,7,8-TeTparuaponupuno| 3,4-
d]mupumunna-4-mn)nunepasuH-2-uin)meranona (160 mr, 281 mxmons, 98,2 % Beixox, 100 %

umcTOTa) B Buje GecrBeTHoro nomyTsepaoro semectsa. JCU MC m/z 5692 [M+H]".

[0541] Cramus G: 2-((7-(3-(6ens3unokcn)Hadranes- 1 -um)-4-(2-(((Tpert-
Oy THIIIMMETHIICHIIAI ) OKCH )METHUI ) ITUIepa3uH- 1 -mn)-5,6,7,8-rerparuaponupuno| 3,4-
d]mupumunus-2-nn)okcn )-N,N-numerunsranamut: K cmecu (1-(7-(3-(0ensunokcu)nadranes-1-
w)-2-(2-(IUMeTIIT aMHHO)3TOKCH)-5,6,7,8-Terparuaponupunol 3,4-d jrupumuann-4-

win)nunepasuH-2-un)meranona (160 mr, 281 mxmons, 1,00 3kxB.) B TT'® (5,00 M) nobasnsamu NaH
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(94,0 wmr, 2,35 mmonsb, 60,0 % yucrota, 8,00 3xB.) nmpu 0 °C. ITocne nepemeinuBanus B TedeHue 30
MHUH, 100aBJISUTH 110 KaruisaM TpeT-OyTunanMeruncununxiaopuna (133 mr, 881 mxmons, 108 Mk,
3,00 skB.). Cmech nepemermuBany npu 25 °C B Tedenue 6 4 B atmocdepe azora. PeakimoHHyro
CMeCh KOHLIEHTPHPOBAJIM NPU MOHIKEHHOM AaBlIeHUHU ¢ noiaydenuem 2-((7-(3-
(6ensunokcu)HadraneH-1-wmn)-4-(2-(((TpeT-Oy THIIIMMETHUIICHITII ) OKCH ) METIIT ) TUITEpa3UH- | -HJT)-
5,6,7,8-terparunponupuno|3,4-dmupumunns-2-un)okcn)-N,N-numermmtanamuna (133 mr, 165
MKMOJIb, 56,1 % BbIXOH, 84,6 % YHCTOTA) B BUAE CBETIO-KEITOrO TBEPAOTO BEIIECTBA, KOTOPOE
MCIIOJIb30BAIH HETMOCPEACTBEHHO Ha CIIeAyIoLIei cTanuu 6e3 nononHutenbHon ounctkn. JCH

MC m/z 683,2 [M+H]".

[0542] Cramus H: 1-(4-(7-(3-(6ensunokcu) HadTaneH-1-mn)-2-(2-(AMMeTUIaMUHO )3TOKCH)-5,6,7,8-
terparuaponupunol3,4-d Jrupumuaun-4-mn)-3-(((tper-

Oy THIIIUMETUIICHITII )OKCH )METHIT )T niepa3uH- | -um)npon-2-en-1-o1: 1 K pacteopy 2-((7-(3-
(6ensunokcu)HadraneH-1-wmn)-4-(2-(((Tper-OyTHiT AMMETHIICHIIIII)OKCH )METHI )ITUTIepa3nH- 1 -1i)-
5,6,7,8-terparunponupuno|3,4-dnupumunns-2-un)okcu)-N,N-numerninstanamuna (133 mr, 165
MKMoib, 1,00 3kB.) u TOA (39,4 mr, 389 mxmonb, 54,0 Mk, 2,00 skB.) B JIXM (3,00 mn)
nobasisuy npor-2-eHomun npor-2-enoart (31,9 mr, 253 mxmons, 1,30 5kB.) nipu - 40 °C. TTocne
nepemMernnsanus npu -40 °C B TeueHue 2 4, peakuMoHHYIO cMech BiuBanu B MeOH (1 M) u
KOHIIEHTPUPOBAJIU MPU TIOHUKEHHOM JaBJieHuH ¢ nonyueHuem 1-(4-(7-(3-(6ensunokcu) HadTaieH-
1-mn)-2-(2-(numeTnnaMuHo)3ToKCH)-5,6,7,8-Terparuaponupuno| 3,4-d jnupumunus-4-nmn)-3-
(((Tper-OyTHAIUMETHIICHITHIT ) OKCH )METHJI ) TUITepa3HH- | -uin)npon-2-eH-1-oHa (140 wmr,
HEOUMIEHHBIIT) B BUIE 5eNToro TBepaoro semectsa. JCH MC m/z 737,2 [M+H]".

[0543] Cramus I: 1-(4-(2-(2-(auMeTHIaMHHO)3TOKCH)-7-(3-runpokcuHadraneH- 1-uin)-5,6,7,8-
terparuaponupunol3,4-d jnupumuans-4-mn)-3 -(TuAPOKCUMETHIT ) TUTIePa3HH- | -vut)pon-2-eH- 1 -oH:
K pactBopy 1-(4-(7-(3-(6en3unokcu)Hadranen-1-mn) -2-(2-(IUMETHIAMUHO)3TOKCH )-5,6,7, 8-
terparuaponupunol 3,4-d Jmupumunnn-4-mn)-3-(((Tper-

Oy THIIIMMETHIICHIIMIT )OKCH )METIIT )T TIepa3uH- | -mn)npon-2-eH-1-oHa (140 mr, HeounInEeHHbI) B
JAXM (5,00 mi) nodasnsiau BBrs (476 mr, 1,90 mmons, 183 M) npu -40 °C. Tlocne
nepemernBanus B TeueHue 2 4 rpu -40 °C B atMocdepe a30Ta, cMeCh KOHLIEHTPUPOBAIIH MPU
MOHWKEHHOM JlaBjieHnu aocyxa. Jlobasmsumu soxy (0,5 mum) u MeOH (2,5 mu1) 1 mosy4eHHbIH

pactBop ouuianu npenapatuBHoit BOXKX, (kononka: Waters Xbridge 150%25 Smkwm; noaBukHas

aza: [Boxa (10 mm NH4HCO3) - ACN]; B %: 27 % - 57 %, 11 mun). XKenaemble dhpakiuu
P
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cobupanu u mnodunusupoBau ¢ nonyderuem 1-(4-(2-(2-(aumernnaMuHO )3 TOKCH)-7-(3-
ruapoxkcuHadranes-1-un)-5,6,7,8-rerparugponupuno| 3,4-d | nupumunus-4-mmn)-3-
(ruagpoxcumeTHn )nunepasut- 1 -un)npon-2-eH-1-oxa (4,32 mr, 7,94 mxmosb, 4,18 % Bbxon, 97,9 %

umcTOTa) B BUAE Genoro Teepaoro semectsa. JCH MC m/z 533,4 [M+H] .
I[TPUMEP 54

J

1-[4-[7-(3-amun0- 1 -u30oxuHOMNN)-0,8-nuruapo-SH-nupuno|[ 3,4-d nupumunus-4-un|munepasus- 1 -

wi|npon-2-eH-1-ox

[0544] Cramus A: Tper-OyTuna 4-ruapokcu-6.8-nurunpo-SH-nupuno [3.4-d|nupumMuanH-7-

kapOoxcunar: K pacrsopy Na (4,24 r, 184 mmouns, 4,37 mi, 2,50 5kB.) B EtOH (400 M) nobasisiin
1-tper-OyTIn 4-3T1n 3-okconunepunus-1,4-nukapdokcuiar (20,0 r, 73,7 mmonb, 1,00 3kB.) u
MeTaHUMHUAaMuA ykcycHo# kucnotel (11,5 1, 111 mmons, 1,50 5kB.) B armocdepe N,. Cmech
nepemewnsanu npu 70 °C B reuenue 5 4. pH peakLIMOHHOI cMeCH TOBOAWIN A0 7 ¢ HOMOILBIO
HCI (1n), axctparuposamu IXM (3 x 200 mit), MpOMBIBAIN HACBILIEHHBIM BOJHBIM PACTBOPOM
xnopuna Hatpus (1 x 400 mun), cymmnu Hag Nap;SO4, punsTpoBany U KOHIEHTPUPOBATH MPH
MOHMKEHHOM JIaBJICHHH C MOJy4eHHeM TpeT-0yTui 4-runpokcu-6,8-muruapo-SH-nupuno [3,4-
d]mupumuann-7-kapbokcunara (16,0 r, 63,7 mmosb, 86,4 % BbIXOH) B BUAE€ KOPUIHEBOTO TBEPIOTO

semecrsa. JCH MC m/z 274,0 [M+H]".

[0545] Cranus B:_tper-Oytun 4-(4-OeH3unokcukapOoHuanumnepasut-1-mn)-6.8-nurunpo-SH-

nupuno|3.4-dJnupummnun-7-kapookcunat: K pactsopy Tper-OyTun 4-runpokcu-6,8-nurunpo-SH-
nnpuo| 3,4-d] mupumuna-7-kapookcunara (16,0 r, 63,7 mmons, 1,00 sxB.) B JIM®PA (4,00 mn)
nobasisuiu DBU (29,1 1, 191 mmons, 28,8 mu, 3,00 3kB.) u 6eH30TpHraszo-1-mui-
okcurpunuppoaunuHodochonmii rexkcadpropdocdar (PYBOP) (39,8 r, 76,4 mmons, 1,20 5kB.).

Cwmech nepemeruanu rpu 25 °C B reuenue 1 4. JloGaBmisiiu 6eH3un nunepasut- 1 -kapOokcumaT
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(21,01, 95,5 mmonb, 18,5 mi, 1,50 5kB.) U peakHOHHYIO CMeCh nepemernnBamu rnpu 25 °C B
teuerne 16 4. Cmech pasdasisuiu stusnaneraToM (500 mur) 1 mpombiBasid Bogoi (3 x 400 mu),
cyuru Han Nay SOy, GUIbTpOBaIK U KOHIIEHTPUPOBAU MPHU TIOHUKEHHOM AaBieHnu. OcTaTok
OYHIIAJIH C TOMOIIBIO KOJIOHOUHOM Xpomarorpadui (Si0,, nustunossiii 3¢up/s>tunanerar = 1:1) ¢
NOJIy4eHHeM TpeT-0y T 4-(4-0eH3mnokcukapOoHmnumnepasun-1-ui)-6,8-nurunpo-SH-
nupuno|3,4-d]nupumunun-7-kapookcunata (2,00 r, 4,41 mmounb, 6,93 % BBIXO/) B BUIE JKEJITOrO

macia. JCH MC m/z 454,3 [M+H]".

[0546] Cramus C: Cmeck Tper-OyTun 4-(4-6eH3nnokcukapOoHmnunepasus- 1 -mn)- 6,8-gurunpo-
SH-nupunol[3,4-dnupumuaus-7-kapookcunara (1,20 r, 2,65 mmons, 1,00 skB.) u TOK (4,53 T,
39,7 mmonb, 2,94 mn, 15,0 s3kB.) B JIXM (2,00 M) nepemernnBanu npu 25 °C B Teuenue 1 4. Cmech
KOHLIEHTPHPOBAIIH [IPU MOHIKEHHOM AasyieHnH. pH ynmaperHoro mMarepuana gosonwiu 1o pH 8
HaChIIEHHBIM BOIHBIM pacTBopoM NaHCOj3, 3aTem skcTparupoBaiu stunaneratom (3 % 30,0 mo),
MPOMBIBAJIN HACBIIIIEHHBIM BOHBIM pacTBOpoM xsopuaa Hatpus (1 x 100 mir), cymmnm Han
Na,SOy4, punpTpoBa M U KOHLEHTPUPOBAJIHN MPH NMOHUKEHHOM JABJIEHUH C TIOJTyueHHeM OeH3u 4-
(5,6,7,8-rerparunponupuno| 3,4-d] nupumuaua-4-wn)nunepasus- 1 -kapdokcunara (800 mr, 2,26

MMOITb, 85,4 % BbIXOH) B BUze *kentoro macna. JCHU MC m/z 354,3 [M+H]".

[0547] Cramus D: 6ensun 4-[7-[3-(Tper-OyTOKCUKAPOOHMIAMMHO )- 1 -HU30X MHOJIHI -6, 8- TUTHAPO-

SH-nupuno[3.4-dlnnpumunns-4-unnunepasus-1-kapookcunat: Cmece Tper-0ytun N-(1-6pom-3-

nzoxunonmn)kapdbamara (330 mr, 1,02 mmons, 1,00 3kxB.), DIEA (264 mr, 2,04 mMoub, 357 MK,
2,00 3kB.) u 6en3un 4-(5,6,7,8-rerparuaporupunol 3,4-d jnupumunua-4-wn)nunepasvs- 1 -
kapOokcunara (541 mr, 1,53 mmons, 1,50 sxB.) B IMCO (3,00 mun) nepemernusanu npu 80 °C B
teyenue 10 4. Cmech pazbasisiim Bonoi (5,00 Mit) ¥ SKCTparupoBaju dTunaneratom (3 x 20 m).
OObennHeHHbIe SKCTPAKTHI CYLIFIIN Haf CYIb(GaToM HaTpusi, GUIBTPOBAIN M KOHLIEHTPHUPOBAIH
IIpU MOHMKEHHOM AasieHun. OCTaTok ouuInaiu odpaieHHo-pa3osoil xpomatorpadueii (TOK, 0,1
%) ¢ monyuenuem oen3una 4-[7-[3-(Tper-OyToKkCcHKapOOHUIAMUHO)- | -U30XUHONII |-0,8-AUTrHApO-
SH-mupuno[3,4-d | nupumunun-4-wn Jnunepasus- 1 -kapookcunara (400 mr, 665 Mmxmoib, 65,2 %

BBIXOJI) B BHJIE JKelToro Teeporo semectsa. ICH MC m/z 596,3 [M+H] .

[0548] Cranus E: Tper-Oytun N-[1-(4-nunepasun-1-mn-6,8-nguruapo-SH-nupuno[3.4-

d]mupumMuanH-7-mn) -3-uzoxuHoawi |kapoamar: Cmech Oenswn 4-[7-[3-(Tper-

OyTokcukapOOHUIAMUHO)- | -u3oxuHONU |- 6,8-nuruapo-5SH-nmupunol3,4-d | nupumugus-4-
wi|nunepasuH- 1 -kapookcunara (240 mr, 403 mxmonb, 1,00 s3kB.), KOH (36,2 mr, 645 MKMOb,

248



1,60 skB.) B H,O (2,40 mi) u H-Oyrunosom crmpre (2,40 mun) nepemermBanu npu 100 °C B
teuenne 12 4. Cmech pazdasisuiu stuianeratoM (3 x 5,00 Mit), MPOMBIBAJIA HACBIIIIEHHBIM BOIHBIM
pactBopoMm xjopuaa Hatpust (1 x 10,0 mi), cymm Hag Na, SOy, unsrpoBanu u
KOHLIEHTPHPOBAIIH MPU NOHIKEHHOM JaBJICHUH C IToNy4deHueM tper-0ytun N-[1-(4-nunepasun-1-
wi-0,8-nurunpo-5SH-mupuno| 3,4-d | mupumunns-7-un) -3-usoxunosi [kapdamara (150 mr, 325

MKMOJIb, 80,7 % BbIXOZ) B Bz skeatoro Macaa. JCH MC m/z 4623 [M+H]".

[0549] Cranus F: 1-(4-nunepazus-1-mn-6,8-nurunpo-SH-upuno| 3.4-d nupumuann-7-

W) M30XMHOMNH-3-amuee Tpudropanerat: Pactsop Tper-Oytin N-[ 1-(4-nunepasun-1-un-6,8-

aurunpo-5SH-nupunol 3,4-d Jnupumuaus-7-mn)-3-n3oxuHonui |kapdamara (150 mr, 325 Mxmorb,
1,00 3xB.) u TOK (556 wmr, 4,87 mmonb, 361 Mk, 15,0 3kB.) B JIXM (360 MKJ) nepeMeniBaig npu
25 °C B reyenue 1 4. CMech KOHLIEHTPUPOBAJIM NIPU MIOHWKEHHOM JABIICHUH C MoNydeHueM 1-(4-
nunepasus- 1 -un-6,8-murunapo-SH-nupunol| 3,4-d [nupuMuauH-7-1i1) MI30X HHOJIMH- 3 -aMUHE
Tpudropanerara (154,52 mMr, HEOUUINEHHBIIT) B BHJE JKEJITOrO TBEPIOrO BEIIECTBA, KOTOPOe

WCTIOJIB30BAIM HA CIIEAYIOIEH CTaauu 0e3 JaibHeHIe OYUCTKH.

[0550] Cramus G: 1-[4-[7-(3-amunHo-1-u3oxunommn)-6.8-muruapo-5H- nupuno|3.4-d [nupumMuanH-

4-un|nunepasus-1-un]npon-2-eH-1-onH: K pacreopy 1-(4-nunepasun-1-un-6,8-quruapo-SH-

npuno| 3,4-d] mupumMuIHH-7-1T)H30X MHOJIMH-3-amMiHe TpudTopanerara (150 Mr, HEOUHIIEHHBII )
u Et3N (319 wr, 3,15 mmons, 437 mxin) B IXM (2,00 mut) noGaBnsiiny npor-2-eHOW Ipori-2-eHoaT
(31,8 wmr, 252 mxmonb) npu -40 °C, 3arem nepemernusanu npu -40 °C B reuenne 0,5 4. B cmech
nobasinsin MeOH (20,22 mr, 630,96 MKMOJTb) U KOHLIEHTPUPOBAJIH IPU TOHMKEHHOM JaBJICHUH.
Ocrarok ounmanu npemnaparusaoii BOXX, (Phenomenex Gemini 150*25mm™*, 10 MkMm;
nonsuxkHast (paza: [Bona (0,05% ruapokcun ammonus 06/00)-ACN]; B%: 26%-56%,10 MuH) ¢
nonyueHueM 1-[4-[7-(3-amuno-1-u3oxuronmn)-6,8-nuruapo-SH- mupuno|3,4-d | nupumunma-4-
wi|nunepasuH- 1 -wi|npon-2-en-1-ona (35,4 mr, 82,5 mxmons, 26,2 % Beixon, 96,8 % uucrora) B

Buje *kenrToro Teepaoro semecrtsa. JCH MC m/z 416,3 [M+H]".

ITPUMEP 55
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1-(4-(2-(2-(guMeTHIaMUHO )-3-TUAPOKCUTIIPONIOKCH )-7-(3-ruapokcuHadranes- 1 -um)-5,6,7,8-

terparuaponupuno|3,4-djmupumunnn-4-mn)nunepasus- 1 -wn)npomn-2-ex- 1 -on

[0551] Cunre3npoBanu aHaJOru4HO criocoly onucanHomy i Ilpumepa 8, ucrnionesyst 2-
(mumernnamuno)ipomnas- 1,3-auon Bmecto (S)-1-(numernnamuHo)nponan-2-ona Ha Ctaguu B.

SCU+XUAIMC m/z 533,3[M+H]".
[IPUMEP 56
OY\
N
@

SN = o]
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(R)-1-(4-(7-(3-runpoxcunadranes- 1-un)-2-((1-mopdoauHnponas-2-mm)okcu)-5,6,7,8-

terparuaponupuno|3,4-d|nupumunuH-4-wn)nunepasuH- 1 -um)npon-2-eH- 1 -on

[0552] Cunre3upoBanu aHajioru4Ho crocody onucannomy it llpumepa 8, ucronesyst (R)-1-
MopdonmuHanponan-2-oi1 BMecTo (S)-1-(numerniamuHo)nponas-2-ona #Ha Cranuu B. 3CU+XUA]]

MC m/z 559,3 [M+H]".
[TIPUMEP 57

e
J
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(S)-5-(((4-(4-axpunonnnunepasus- 1 -mn)-7-(3-rugpoxcunadranes- 1 -mn)-5,6,7,8-

TeTparuaponupuaol3,4-dJmupuMuanH-2-1I1)OKCH)METUIT ) TH PPOTIUINH-2-OH

[0553] CunresnpoBany aHanoru4Ho crocody onucannomy st Ilpumepa 8, ucrone3ys (S)-5-
(TUAPOKCUMETHIT)TUPPOUANH-2-0H BMeCTO (S)-1-(numernnamuHo)nponan-2-ona Ha Craguu B.

DCU+XUA MC m/z 529,3 [M+H]".
[TPHMEP 58

)

()
H° v

(R)-5-(((4-(4-axpunounmnunepasus- 1-um)-7-(3-runpokcunadranes- 1 -um)-5,6,7,8-

teTparuaponupuaol3,4-d jnupuMuarH-2-1T) OKCH ) METHIT ) TU PO IUH-2-0H

[0554] Cunre3nupoBanu aHajJoru4Ho criocoly onucanHomy it llpumepa 8, ucnonesyst (R)-5-
(THUAPOKCUMETHI)TUPPONUANH-2-0H BMecTO (S)-1-(mumeTrnamuHo)npomnan-2-ona Ha Ctaguu B.

SCU+XUATIMC m/z 529,2 [M+H]".
TTPUMEP 59

)

SN
H
H° ety
J )

N-(2-((4-(4-akpunonnmunepasus- 1 -un)-7-(3-runpokcuHadranes- 1-mn)-5,6,7,8-

teTparuaponupunol3,4-d |nupuMuarH-2-1I1)OKCH )3 THII )aLleTAMUT

[0555] CunresnpoBanu aHanorudHo criocody onucanHomy it llpumepa 8, ncnons3yst N-(2-
TUAPOKCHATHN )arieTaMus BMecTo (S)-1-(numernnamuHo)nponaH-2-ona Ha Ctaauu B.
DCU+XUATIMC m/z 517,3 [M+H]".
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TTPUMEP 60

)

N
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(R)-1-(4-(2-((1-(numernnamuHO)OyTaH-2-1I1)OKCH)-7-(3-runpokcunadranes- 1 -um)-5,6,7,8-

-~

terparuaporupuno|3,4-d|mupumuana-4-un)nunepasus- 1 -um)npomn-2-eH- 1 -ox

[0556] CunresnupoBanu aHajsoruaHo crocody onvcannomy it Ilpumepa 8, ucionesyst (R)-1-
(mumernnaMuHo)OyTaH-2-01 BMecTO (S)-1-(qumernnamuHo)nponan-2-ona Ha Ctanuu B.

DCU+XUAL MC m/z 545,3 [M+H]".
[TPUMEP 61

e
)

(S)-6-(((4-(4-axpunonnnunepasus- 1 -un)-7-(3-ruapoxcunadpranen-1-mn)-5,6,7,8-

TeTparuaponupuao|3,4-d JnupuMuarH-2-1IT)OKCH)METHIT ) TUIePUIHH-2-0H

[0557] Cunre3npoBanu aHaJOru4HoO criocoly onmucanHomy it Illpumepa 8, ucrions3syst 6-
(ruppokcuMeTII ) UnepuaH-2-0H BMecTO (S)-1-(mumernnamuHo)nponan-2-oia Ha Ctagnu B u
MPOAYKT OTAEJSIH ¢ IOMOIIBIO XUpaibHOH xpoMaTorpaduu. [Tuky 2 npucsownu (S)

+

CTepeoxXuMHI0, koropas He Oputa noareepkaeHa. JCU+XMAJI MC m/z 543,3 [M+H]

ITIPUMEP 62
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(R)-6-(((4-(4-axpunounnunepasus- 1-un)-7-(3-runpoxkcunadraien-1-unm)-5,6,7,8-

Terparuaponupuao|3,4-d | nupuMuanH-2-1I1)OKCH)METHIT ) TUIEPUIUH-2-0H

[0558] CunresnpoBanu aHaJOru4HO criocoly onucanHomy i Ilpumepa 8, ucrnone3syst 6-
(ruppokcuMeTIIT)UepuaNH-2-0H BMecTO (S)-1-(mumernnamuHo)nponan-2-ona Ha Ctagnuu B u
MPOIYKT OTAEISUIN C MOMOIIBIO XupanbHOH xpoMarorpaduu. [Iuky 1 npucsounu (R)

CTEPEOXMMHIO, KOTOpasi He Obuta moaTeepxaeHa. JCH+XUAJI MC m/z 543,2 [M+H]".
ITPUMEP 63
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1-(4-(7-(3-runpoxcunadranen- 1-mn)-2-(((R)-1-((R)-3-meroxcunupponuaus- 1 -ni)npomnas-2-

Un)okcH)-5,6,7,8-rerparunporupuno| 3,4-d | mupumunnna-4-wn)nunepasuH- 1 -un)npomn-2-eH- 1 -on

[0559] CunresnpoBany aHaoru4Ho crocoly onucannomy it Ilpumepa 8, ucnonesys (R)-1-((R)-
3-MeTOKCUMTUPPONUANH- | -ui)pornaH-2-01 BMecTo (S)-1-(qumMeTniaMiuHO)Iponan-2-oyia Ha

Cramuu B. DCU+XHAIMC m/z 573,3 [M+H]".

ITPUMEP 64
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1-(4-(7-(3-runpoxcunadranen- 1-un)-2-(((R)-1-((S)-3-meTokcunupponuaun- 1 -um)nponax-2-

WI)OKCH)-5,6,7,8-rerparuaponupuno| 3,4-d jnupumuann-4-wn)nunepasus- 1 -uia)npomn-2-eH- 1 -oH

[0560] CunTresnpoBasiu aHaJIOrUUHO criocody onucanHomy it llpumepa 8, ucnone3zyst (R)-1-((S)-
3-MeTOKCHIUPPOTUINH- | -nin)nponaH-2-011 BMecTo (S)-1-(numMerniaaMuHo)nponaH-2-oyia Ha

Craguu B. DCU+XUAJI MC m/z 573,3 [M+H]".
ITPUMEP 65
OY\
N
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HO N l/)\/\/
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1-(4-(7-(3-runpokcunadranen-1-umn)-2-(((R)-1-((S)-3-ruapoxcunupponuaus- 1 -ui)npomnas-2-

WI)OKCH)-5,6,7,8-rerparnaponupuno| 3,4-d | nupumuans-4-un)nunepasus- 1 -uia)npomn-2-eH-1-oH

[0561] CunHTe3npoBaiu aHAJOTHUHO criocody onucanHoMmy muist [lpumepa 8, ucnons3yst (R)-1-((S)-
3-((TpeT-0y THIIAMMEeTHIICHITIIT ) OKCH )ITUPPONHANH- | -um)nponas-2-o1 BMecTo (S)-1-

(mumeTunamuHo)ponan-2-ona Ha Craguu B. SCU+XUAJIMC m/z 559,3 [M+H]".

TTPUMEP 66
OY\
N
)
O/Ol\

o~ AL
O N
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(S)-1-(4-(7-(3-runpoxcunadranes- 1-um)-2-(( 1 -merunnunepuanH-3 -1 )okcu)-5,6,7,8-

terparuaponupuno|3,4-d|mupumMuanH-4-un)nunepasus- 1 -un)npomn-2-eH- 1 -ox

[0562] CunTre3snpoBany aHaIOru4HO criocoly onucannomy it Ilpumepa 8, ucrone3ys (S)-1-
MeTWINUIepUIuH-3-011 BMecTO (S)-1-(numernnamuHo)nponan-2-ona Ha Craguu B. 9CU+XHNA]]
MC m/z 529,3 [M+H]".

ITPUMEP 67
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(R)-1-(4-(7-(3-runpokcunadranes- 1-mn)-2-((1-meTunnunepuaus-3 -mn)okcun)-5,6,7,8-

L

terparuaponupuno| 3,4-d|mupumunuH-4-wn)nunepasu- 1 -uin)npon-2-eH- 1 -on

[0563] CunresnupoBanu aHajJoru4Ho criocoly onucanHomy it llpumepa 8, ucnonssyst (R)-1-
METHJITUIIEPUANH-3-0J1 BMeCTO (S)-1-(numerunamuno)npomnan-2-oja Ha Craguu B. 9CU+XUA]]
MC m/z 529,3 [M+H]".

ITPUMEP 68

e
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N s
N/)\o/'\/N\

(R)-1-(4-(2-((1-(numeTrIaMHHO )IIPOTIaH-2-1J1)OKCH )- 7-(Had Tanen- 1 -un)-5,6,7,8-

terparuaponupuno|3,4-d|mupumunuH-4-wn)nunepasuH- 1 -uim)npon-2-eH- 1 -ox

[0564] CunTe3upoBany aHaIOrMYHO criocody omucannomy 11si [lpumepa 8, ucronbsys 1-
HonnagTanen sMecto (3-(MeTokcnMmeTokcH ))HadTaneH-1-un tpupropmerancynsdponara Ha Craguu
D. DCU+XUA MC m/z 501,3 [M+H]".
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ITPUMEP 69

)

()
A A
I =
1-(4-(7-(m3oxunONMH-4-111)-5,6,7,8-Terparunponupuno| 3,4-d |mupumunus-4-wn)nunepasus- 1 -

uin)nporn-2-eH-1-oxH

[0565] CunresupoBanu aHajtorn4aHo crocody onvcanHomy it llpumepa 1, ucionesyst 4-
OpOMI3O0XUHOJHMH BMeCTO 1-0pom-3-(MeTokcumerokcu)Hadranena Ha Craguu C. JCU+XUA]]
MC m/z 401,2 [M+H]".

ITPUMEP 70

1-(4-(7-(3-runpokcunadranen-1-wmn)-2-((1-(meTniamMuHO)Iponan-2-ui)oxkcn)-5,6,7,8-

terparuaponupuno| 3,4-d|mupumunuH-4-wn)nunepasu- 1 -uin)npon-2-eH- 1 -on

[0566] Cunre3znpoBanu aHaJOru4Ho criocoly onvcanHomy it Illpumepa 8, ucrions3syst 1-
(MeTunaMHHO)ponan-2-oj BMecTo (S)-1-(aumernnamuno)nponas-2-ona Ha Ctaauu B.

SCU+XUAIMC m/z 503,3 [M+H]".

ITPUMEP 71
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1-(4-(7-(2-ruppoxcu-1-pernmstun)-5,6,7,8-rerparunponupuno| 3,4-d jJnupumunua-4-

WI)HIIepa3uH- 1 -um)npon-2-eH- 1 -on

[0567] CuHTe3npoBasii aHAJIOTHYHO crtoco0y onucanHomy 11t llpumepa 1, ucnonb3yst 2-((Tper-
Oy TUIIIUMETUIICHITII )OKCH )- | - eHUIITII MeTaHCy b oHAT BMecTO 1-Opom-3-

(MeToxcumerokcn)HadTanena Ha Craguu C. SCH+XUAIMC m/z 394,2 [M+H]".

ITPUMEP 72

1-(4-(7-(3-runpoxcunadranen-1-un)-2-((1 -meTunmUIEpUINH-3 - U )METOKCH)-5,6,7, 8-

terparuaponupuno|3,4-d|nupumunuH-4-wn)nunepasuH- 1 -um)npon-2-eH- 1 -on

[0568] CunresupoBanu aHatoru4Ho crocody onucannomy st Ilpumepa 8, ucnonesyst (1-
METHJIUIEPUIUH-3-1I)MeTaHo BMecTO (S)-1-(qumernnamuHo)nponan-2-ona Ha Cragun B.

DCU+XHUAJI MC m/z 543,3 [M+H]".

ITIPUMEP 73
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1-(4-(2-(2-(mumeTnnaMuHO )ipornokcn )-7-(3-ruapokcunadranen-1-mn)-5,6,7,8-

terparuaporupuno|3,4-d|mupumuana-4-un)nunepasus- 1 -um)npomn-2-eH- 1 -ox

[0569] CunresnupoBanu aHajtorn4aHo crocody onvcanaomy it Illpumepa 8, ncrionesyst 2-
(numernnaMuHo)nponas- 1 -on BMecto (S)-1-(aumerunamuHo)nponas-2-ona Ha Ctaguu B.

SCU+XUA MC m/z 517,2 [M+H]".
[TPUMEP 74
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1-(4-(7-(3-runpoxcunadranes- 1 -un)-2-(3-mopdonauanponokcu)-5,6,7,8-rerparunponupuno| 3,4-

d]mupumunua-4-mn)nunepasu- 1 -uin)npon-2-eH- 1-on

[0570] Cunre3snupoBanu aHaJoru4Ho criocoly onucanHomy it Illpumepa 8, ucrions3syst 3-
Mopdonuuanponan-1-o1 BMecTo (S)-1-(numerniaamuHo)nponan-2-ona #Ha Cranuu B. SCU+XUA]]
MC m/z 559,3 [M+H]".

ITPUMEP 75
OY\
N
)
SN O
N
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(R)-1-(4-(7-(3-runpokcunadranes- 1-mn)-2-(( 1 -(munepunaus- 1 -wn)nponan-2-mi)okcu)-5,6,7,8-

terparuaponupuno|3,4-d|mupumunuH-4-wn)nunepasuH- 1 -uim)npon-2-eH- 1 -ox

[0571] CunTre3npoBau aHAIOTHYHO crioco0y onucanHomy 11t llpumepa 8, ucronbsyst (R)-1-
(munepuanH-1-mm)nponan-2-on BMecto (S)-1-(aumernnamuHo)nponan-2-oia Ha Ctaanu B.
DCU+XUAIMC m/z 557,3 [M+H]".
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ITPUMEP 76
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(R)-1-(4-(7-(3-xn0p-5-ruapoxcu-2-usonponuindernn)-2-((1-(qnumeTninaMuHO )IpornaH-2-1ui)oKCH )-

5,6,7,8-terparunponupuno| 3,4-d | nupumunui-4-un)nunepasus- 1 -ui)npon-2-eH- 1 -on

[0572] Cunre3upoBanu aHaJoru4Ho criocody onvcannomy it Illpumepa 8, ucrionssyst 1-6pom-3-
XJIOP-2-U30IPONII-S-(METOKCUMETOKCH )OeH30J1 BMeCTO (3-(MeTokcuMeToKCH)HadTaneH-1-un

tpudropmerancynbdonara na Cranun D. ICU+XUAL MC m/z 5453 [M+H]".
I[MPUMEP 77
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1-(4-(2-(2-((1S,4R)-2-a3abunmkiio| 2.2. 1 Jrentan-2-ui)3ToKCH )-7-(3-runpokcunadranes- 1 -mn)-

5,6,7,8-terparunponupuno| 3,4-d | mupumunui-4-un)nunepasus- 1 -win)npon-2-eH- 1 -on

[0573] CunTesnpoBaiv aHAIOTUYHO crioco0y onucanHomy 1utst Ilpumepa 8, ucnionesys 2-((1S,4R)-
2-a3abunkio[2.2.1]renran-2-ui)stan- 1-on BMecTo (S)-1-(auMeTHIaMHHO ))IPONaH-2-0jia Ha

Craguu B. DCU+XUAJ]I MC m/z 555,2 [M+H]".

ITPUMEP 78
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]
CF3

(R)-1-(4-(2-((1-(numeTHIaMHUHO )IPOTIAH-2-HJT)OKCH)-7-(S-rHapoKcH-2~(TpU TOpMETOKCH ) eHII )-

5,6,7,8-terparunponupuno| 3,4-dmupumunua-4-un)nunepasus- 1 -win)npon-2-eH-1-oH

[0574] CunHTe3npoBay aHAJOTHYHO Ccrtoco0y onucanHoMy it [lpumepa 8, ucnons3yst 2-6pom-4-
(MeTokcuMmeTokcH)- 1-(Tpudropmerokc)oeH3on BMecTo (3-(MeTokCHMeTOKCH )HadTaneH- 1 -un

tpudropmerancynbdonara va Craguu D. DCU+XUAJL MC m/z 551,2 [M+H]".
MPUMEP 79
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(R)-1-(4-(2-((1-(numeTunaMuHO))IpOTIaH-2 -1 )OKCH)- 7-(S-ruapokcu-2-(TpudTopmeTin ) peHunn)-

5,6,7,8-terparunponupuno| 3,4-dmupumunui-4-un)nunepasus- 1 -win)npon-2-eH- 1 -on

[0575] CunTre3npoBasii aHAJIOTUYHO crioco0y onucanHomy it [lpumepa 8, ucnonb3yst 2-0pom-4-
(MeTokcumeTokcH)-1-(Tpudropmermn)oen3on BMecTo (3-(MeTokcuMeToKCH )HadTaseH- 1 -1

tpudropmerancynbdonara na Craguu D. ICU+XUAL MC m/z 535,2 [M+H]".

ITPUMEP 80
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1-(4-(7-(3-runpokcunadrainen- 1-mn)-2-((4-mMeTunnunepasuH-2-mi)MeTokcn )-5,6,7,8-

terparuaporupuno|3,4-d|mupumuana-4-un)nunepasus- 1 -um)npomn-2-eH- 1 -ox

[0576] CunHTe3npoBaiu aHAJIOTHYHO croco0y onucanHomMy 1tst Ilpumepa 8, ucrionb3sys (4-
METHJITUIEPA3UH-2-UI)METaHON BMECTO (S)-1-(numerniamMuHo ))ponaH-2-oya Ha Craanu B.

DCU+XUA MC m/z 544,3 [M+H]".
ITPUMEP 81
OY\
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1-(2-((4-(4-akpunounnunepasus- 1-umn)-7-(3-rugpokcunadranes-1-um)-5,6,7,8-

tetparuaponupunol3,4-d |mupuMUIIH-2-1IT)OKCH )3 THII ) TUIIEPUAHH-4-KapOOHU TP

[0577] Cunre3nupoBany aHaJOru4Ho criocoly onucanHomy it llpumepa 8, ucnonessyst 1-(2-
TUAPOKCHITHI ) TUNIEPUANH-4-KapOOHUTPHIT BMECTO (S)-1-(AMMEeTHIIaAMHHO)IIPOTIaH-2-01a Ha

Craguu B. DCU+XUAJI MC m/z 568,2 [M+H]".

ITPUMEP 82

)
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1-(4-(7-(3-runpokcunadranen- 1 -mn)-2-(3-(4-mermnmunepasus- | -mn)npomnokcu)-5,6,7,8-

terparuaponupuno|3,4-d]nupumMunuH-4-mn)nunepasuH- 1 -um)npon-2-eH- 1 -on

[0578] CunHTe3npoBanu aHAIOTHYHO croco0y onucanHoMy 1uist [lpumepa 8, ucrons3ys 3-(4-
MeTwinunepasus- 1 -unnponas-1-ox BMecro (S)-1-(aumernnamuHo)nponan-2-ona va Cranuu B.

DCU+XUATI MC m/z 572,4 [M+H]".
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TTIPUMEP 83
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1-(4-(2-(2-((2-ruppoxcuaTHIT)(METUIT )aMHHO )3TOKCH)-7-(3-ruppokcruHadranes-1-mn)-5,6,7,8-

terparuaponupuno| 3,4-d|mupumunuH-4-wn)nunepasu- 1 -un)npon-2-eH- 1 -on

[0579] CunTre3npoBany aHaIOrU4HO criocoly onucanHomy it Ilpumepa 8, ncrone3ys 2-((2-
((TpeT-Oy THIIAMMETUIICHITIIT )OKCH )3 THIT )(METUIT)aMUHO )3 TaH- 1 -o11 BMecTO (S)-1-

(mumeTHnamuHO)ponas-2-ona Ha Craguu B. SCU+XUATMC m/z 533,3 [M+H]".
IMPUMEP 84
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(R)-1-(4-(2~((1-(numeTHIaMHHO ) IPOTIaH-2-HJT ) OKCH )- 7-(2-(h TOP-6-rUAPOKCH-3 -METHII( €H LT ) -

5,6,7,8-terparunponupuno|3,4-dmupumunun-4-un)nunepasus- 1 -win)npon-2-eH-1-oH

[0580] Cunre3upoBaiu aHaJoru4Ho crocody onucannomy it Ilpumepa 8, ucnonssyst 2-6pom-3-
¢Top-1-(MeTokcumeTokcH )-4-MeTHI0eH301 BMECTO (3-(MeToKCMMeTOKCH)Had TaneH- 1 -1

tpudropmerancynbdonara Ha Craauu D. ICU+XUAL MC m/z 499,3 [M+H]".

ITPUMEP 85
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1-(4-(7-(3-ruppoxcunadranen-1-mn)-2-(2-(muppoaunus- 1 -mn)atokcn)-5,6,7,8-

terparuaponupuno|3,4-djmupumunnn-4-mn)nunepasus- 1 -wn)npomn-2-ex- 1 -on

[0581] CunTre3upoBanu aHaJOrH4HO criocoly onucanHomy i Ilpumepa 8, ucrnonesyst 2-
(mupponuaun-1-un)atas-1-oa Bmecto (S)-1-(qumerrnamuHo)nponan-2-ona Ha Ctaguu B.

DCU+XUAIMC m/z 529,2 [M+H]".

ITPUMEP 86
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(R)-1-(4-(2-((1-(mumeTUIAMHHO )TIPOTaH-2-KJ1 )OKCH )-7-(2-THaApOKCH-S~(TpUPTOPMETOKCH ) €HIIT -

5,6,7,8-terparunponupuno|3,4-dnmupumunun-4-un)nunepasus- 1 -wi)npomn-2-eH- 1 -oH

[0582] Cunre3supoBanu aHajIoru4Ho crocody onucannomy it Illpumepa 8, ucronssyst 2-6pom-1-
(MeTokcumeTokcH)-4-(Tpudropmerokc)oeH3on BMecTo (3-(MeTokcuMeToKCH )HadTaneH- 1 -un

tpudropmerancynbdonara Ha Craguu D. DCU+XUATI MC m/z 551,2 [M+H]".

ITPUMEP 87
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(R)-1-(4-(2-((1-(mumeTnmaMHHO ) IPOTIaH-2 -1 )OKCH )- 7-(3 - TOp-2-ruApOKCH-O-MeTHII( €HILT ) -

5,6,7,8-terparunponupuno|3,4-dnupumunun-4-un)nunepasus-1 -un)npomn-2-eH-1-ox

[0583] CunTe3npoBasii aHAJIOTHYHO crioco0y onucanHomy 11t [lpumepa 8, ucnone3yst 2-6pom-4-
¢dTop-3-(MeTokcumeToKkcH)-1-MeTnn0eH301 BMeCTO (3-(MeToKCUMeTOKCH)HadTaneH- 1 -1

tpudTopmMerancymbponata Ha Ctaguu D. DCU+XUAJL MC m/z 499,2 [M+H]".
TTPUMEP 88
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(S)-1-(4-(7-(3-runpoxcunadranes- 1-um)-2-(2-(2-mMerunnunepuaus- 1 -un)stoken)-5,6,7,8-

terparuaponupuno| 3,4-d|mupumunuH-4-wn)nunepasu- 1 -uin)npon-2-eH- 1 -on

[0584] CunresnupoBanu aHaJoru4Ho criocoly onucanHomy it llpumepa 8, ucnons3sys (S)-2-(2-
MeTWIMUNEePUIUH- | -i)aTan-1-01 BMecTo (S)-1-(numernnamuno)nponas-2-ona vHa Ctaguu B.

SCU+XUAIMC m/z 557,2 [M+H]".

ITPUMEP 89

1-(4-(7-(3-runpoxcunadranes- 1 -mn)-2-(( 1 -MeTHITUPPOTUANH-3 - )METOKCH)-5,6,7,8-

terparuaponupuno|3,4-d|mupumunuH-4-wn)nunepasuH- 1 -uim)npon-2-eH- 1 -ox

[0585] CunTresnpoBany aHAIOTUYHO crioco0y onucanHoMy 1utst Ilpumepa 8, ucrone3sys (1-
METWIHPPOIUANH-3 -II)MeTaHoI BMecTO (S)-1-(aumernnamuHo)nponas-2-ona Ha Ctaanu B.
DCU+XUAIMC m/z 529,3 [M+H]".
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1-(4-(7-(5-rugpoxcu-2-(tpudropmerokcu ))pennn)-2-(3 -mMmopponuHnponokcu)-5,6,7, 8-

terparuaporupuno|3,4-d|mupumuana-4-un)nunepasus- 1 -um)npomn-2-eH- 1 -ox

[0586] Cunre3snpoBanu aHajtorn4aHo crocody onmucannomy it llpumepa 8, ncrionssyst 3-
Mop¢donmuunponan-1-on Bmecto (S)-1-(numernnamuHo)nponan-2-ona Ha Ctanuu B, u ncnonb3ys
2-6pom-4-(MeTOKCUMETOKCH )- 1 -(TprdTropmeTokcH )oeH301 BMecTO (3-

(MeTokcumerokcH )HadraneH- 1 -un rpudropmerancynbdonara Ha Cranuu D. DCHU+XHMAI MC

m/z 593,2 [M+H]".
[TPHMEP 91
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(R)-1-(4-(2-((1-(numeTnIaMrHO))IpONaH-2- 11 )OKCH)-7-(3 -ruapokcu-S-(Tpud ropmeTokcy )heHmn)-

5,6,7,8-terparunponupunol 3,4-d |nupumuauna-4-un)nunepasus- 1 -um)npon-2-eH- 1 -on

[0587] Cunre3nupoBanu aHaJoru4aHo crocody onvcanHomy it Illpumepa 8, ncrionssyst 3-6pom-1-
(MeTokcuMeTOKCH )-5-(TpudTopMeToKCH )OeH301 BMECTO (3-(METOKCUMETOKCH )HadTaneH- 1 -1

tpudropmerancynbdonara Ha Craguu D. DCU+XUAJI MC m/z 551,2 [M+H]".

ITPUMEP 92
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1-(4-(7-(3-rungpoxcunadranen- 1-un)-2-(2-(4-metunnunepuans- 1 -un)stokcn)-5,6,7, 8-

277

terparuaponupuno|3,4-djmupumunnn-4-mn)nunepasus- 1 -wn)npomn-2-ex- 1 -on

[0588] CunresnupoBanu aHaJOru4HoO criocoly onucanHomy i Ilpumepa 8, ucrnionssyst 2-(4-

MeTWIMUNepUIUH- 1 -u)aTan-1-01 BMecTo (S)-1-(aumernnamuno)nponas-2-ona Ha Cranuu B.

DCU+XUATIMC m/z 557,2 [M+H]".

ITPUMEP 93
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1-(4-(7-(3-runpoxcunadraneH- 1-mn)-2-((4-mophonuHOyTaH-2- 11 )OKCH)-5,6,7, 8-

o]

terparuaponupuno|3,4-d|nupumunuH-4-wn)nunepasuH- 1 -um)npon-2-eH- 1 -on

[0589] CunresupoBanu aHajIoru4Ho crocody onucannomy it llpumepa 8, ucronesyst 4-

MopdomuubyTan-2-on BMecTo (S)-1-(aumernnamuno)nponas-2-ona #Ha Cranuu B. 3CU+XHMAJ]

MC m/z 573,3 [M+H]".

ITPUMEP 94
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(R)-1-(4-(2-((1-(numeTnnaMHHO ) IPOTIaH-2- 11 )OKCH)- 7-(S-ruapoKkcu-2-MeTokcudenmnn)-5,6,7,8-

terparuaporupuno|3,4-d|mupumuana-4-un)nunepasus- 1 -um)npomn-2-eH- 1 -ox

[0590] Cunre3upoBanu aHaJoru4aHo criocody onvcanHomy it Illpumepa 8, ncrionesyst 3-6pom-1-
(METOKCUMETOKCH )-4-MeTOKCUOEH30J1 BMECTO (3-(MeTOKCHMMeTOKCH)HadTaneH- 1 -1t

tpudTopMerancymbponata Ha Ctaguu D. DCU+XUAJL MC m/z 497,2 [M+H]".

ITPUMEP 95
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(R)-1-(4-(2-((1-(numeTHIaMHHO )IPOTIaH-2-HJT )OKCH )- 7-(2-THIPOKCU-6-MeTHII eHI)-5,6,7 , 8-

terparuaponupunol3,4-d]nupumuauH-4-wn)nunepasuH- 1 -um)npon-2-eH- 1 -on

[0591] CunTre3npoBaiu aHAIOTHYHO croco0y onucanHoMy 11t [lpumepa 8, ucnons3ysi 2-6pom-1-
(METOKCHMETOKCH )-3-MeTUIIOeH30J1 BMeCTO (3-(MeTOKCHMMeTOKCH )Had TaneH-1-ni1

tpudropmerancynbdonara Ha Craguu D. DCU+XUATI MC m/z 481,2 [M+H]".

ITPUMEP 96
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1-(4-(7-(5-runpoxcu-2-uzonpomnokcudernn)-2-(3-moppoauHnponokcn)-5,6,7,8-

terparuaporupuno|3,4-d|mupumuana-4-un)nunepasus- 1 -um)npon-2-eH- 1 -ox

[0592] Cunre3npoBanu aHaJoru4Ho criocody ormcanHomy it llpumepa 8, ncrione3syst 3-
MopdonuHnponan-1-omn BMecTo (S)-1-(numernnamuno)nponas-2-ona Ha Ctaauu B, u ucnone3ys
2-6pom-4-(MeTOKCUMETOKCH )- 1 -(u30mpomnokcu )oeH3041 BMecTo (3-(MeToKkCHMeTOKCH )HadTaneH- 1 -
un TpudTopmMerancynbhonara Ha Ctaguu D. DCU+XHUA L MC m/z 567,2 [M+H]".
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TIPUMEP 97
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(R)-1-(4-(7-(3-runpokcunadranen- 1-mn)-2-(2-(2-mermnnunepuaus- 1 -mn)atoken)-5,6,7,8-

terparuaporupuno|3,4-d|mupumuana-4-un)nunepasus- 1 -um)npomn-2-eH- 1 -ox

[0593] CunresupoBanu aHajtoru4dHo crocody onvcanaomy it llpumepa 8, ucionesyst (R)-2-(2-
MeTWINUIepUIUH- 1 -un)stas-1-o1 BMecto (S)-1-(aumernnamuno)nponas-2-ona Ha Craguu B.

DCU+XUAJI MC m/z 5573
TIPUMEP 98
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(S)-1-(4-(7-(3-runpoxcunadranes-1-mn)-2-(2-(3-merokcununepuanH- 1 -mim)sTokcn)-5,6,7,8-

terparuaponupuno| 3,4-d|mupumunuH-4-wn)nunepasu- 1 -uin)npon-2-eH- 1 -on

[0594] Cunre3npoBanu aHaJoru4Ho criocoly onucannomy it llpumepa 8, ucrone3sys (S)-2-(3-
METOKCHITUTIEPUANH- 1 -1 )3Tan-1-011 BMecTo (S)-1-(numernnamuno)nponan-2-ona Ha Ctanguu B.

SCU+XUATIMC m/z 557,3 [M+H]".

ITPUMEP 99
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(R)-1-(4-(7-(3-runpokcunadranes-1-nn)-2-(2-(3-merokcununepuant- 1 -mn)arokcu)-5,6,7,8-

terparuaponupuno|3,4-djmupumunnn-4-mn)nunepasus- 1 -wn)npomn-2-ex- 1 -on

[0595] CunresnupoBanu aHaJOru4HoO criocoly onucanHomy i llpumepa 8, ucnonssyst (R)-2-(3-
METOKCHITUTIEpUANH- 1 -ui)aTan-1-01 BMecTo (S)-1-(numernnamuno)nponan-2-ona Ha Cranuu B.

SCU+XUATIMC m/z 557,3 [M+H]".

TTPUMEP 100
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1-(4-(2-((1-uuknonponuanunepuauH-4-un)okcu)-7-(3-ruapokcunadranes- 1-un)-5,6,7,8-

terparuaponupuno|3,4-d|nupumunuH-4-wn)nunepasuH- 1 -um)npon-2-eH- 1 -on

[0596] Cunre3upoBanu aHatoru4Ho crocody onucannomy it Ilpumepa 8, ucnonesyst (1-
LUKJIONpOnuInunepuanH-4-on sMecto (S)-1-(aumerunamuno)nponan-2-oja Ha Ctaguu B.

DCU+XHUAJI MC m/z 555,3 [M+H]".

ITPUMEP 101
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1-(4-(2-(3-(1,4-okcazenan-4-mn)npomnokcn )-7-(3-rugpokcunadranen-1-mn)-5,6,7,8-

terparuaporupuno|3,4-d|mupumuana-4-un)nunepasus- 1 -um)npomn-2-eH- 1 -ox

[0597] Cunre3npoBanu aHanoru4Ho crnocoly onucannomy 1uist Ilpumepa 8, ucronesys (3-(1,4-
okcazenan-4-un)mnpomnat-1-oa BMecto (S)-1-(qumernnamuHo)nponan-2-ona Ha Ctaguu B.

SCU+XUA MC m/z 573,3 [M+H]".

ITIPUMEP 102
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1-(4-(2-(3-(1,4-okcazenan-4-un)npomnokcu)-7-(3-rugpoxcunadranes-1-mmn)-5,6,7,8-

terparuaponupuno| 3,4-d|mupumunuH-4-wn)nunepasu- 1 -uin)npon-2-eH- 1 -on

[0598] Cunre3npoBanu aHaJOru4HoO criocoly onucanHomy it llpumepa 8, ucrionssyst 2-
(mmaTHaMuHO)sTaH-1-01 BMecTo (S)-1-(qumernnamuHo ))ponan-2-oia Ha Cragnu B.

SCU+XUATIMC m/z 531,3 [M+H]".

ITPUMEP 103
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1-(4-(7-(3-runpoxcunadranen- 1 -mn)-2-((1-(2-MeTOKCHITII) MTUPPONUINH-3 -1 )METOKCH)-5,0,7,8-

terparuaponupuno| 3,4-d|mupumunuH-4-wn)nunepasu- 1 -uin)npon-2-eH- 1 -on
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[0599] Cunre3npoBany aHaIOrU4HO crocoly onucanHomy 1uist Ilpumepa 8, ucrone3sys (1-(2-
METOKCHITHII)TUPPOTHINH-3 -1 )MeTaHos BMeCTO (S)-1-(numerninamuno)nponas-2-oja va Ctagnu

B. 9CU+XUAJI MC m/z 573,3 [M+H]".
[TPUMEP 104
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1-(4-(2-(3-((1S,4S)-2-okca-5-a3a0bunukio[ 2.2. 1 J[rentan-5-min)nponokcu)-7-(3-rugpokcuHad raneH-

1-un)-5,6,7,8-terparuaponupuno| 3,4-dnupumunun-4-un)nunepasus- 1 -un)npon-2-eH- 1 -oxH

[0600] CuHTe3npoBasii aHAJIOTUYHO crtoco0y onucanHomy it [lpumepa 8, ucnonw3yst 3-((1S,4S)-
2-okca-5-a3abummkino[2.2. 1 Jrenran-5-un)nponas- 1-on BMecto (S)-1-(numernaamMuHO)nponaH-2-

ona va Craguu B. DCU+XUAJI MC m/z 571,3 [M+H]".

ITPUMEP 105
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1-(4-(7-(5-ruppokcu-2-merungenun)-2-(3-mopdonuuanponokcn)-5,6,7,8-rerparunponupuno| 3,4-
d]mupumunuH-4-un)nunepasus- 1 -um)npomn-2-eH-1-ox

[0601] Cunre3npoBanu aHaJoru4Ho criocody onucanHomy it Illpumepa 8, ncrions3syst 3-
MopdonuHnponas-1-omn BMecTo (S)-1-(numernnamuno)nponas-2-ona Ha Ctaauu B, u ucnones3ys
2-6pom-4-(MeToKCUMETOKCH)- 1 -MeTHn0eH301 BMecTo (3-(MeTOKCHMEeTOKCH )HadTaneH- 1 -u

tpudropmerancynbdonata Ha Craguu D. DCU+XUAL MC m/z 523,3 [M+H]".

ITPUMEP 106
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1-(4-(7-(4-runpokcu-2-(Tpudropmerokcu)perun)-2-(3-mopponuHIponokcn)-5,6,7, 8-

terparuaponupuno|3,4-d|mupumunuH-4-mn)nunepasuH- 1 -um)npon-2-eH- 1 -ox

[0602] CunTre3upoBaiu aHajJoru4Ho crnocoly onucannomy it Illpumepa 8, ucrnonssyst 3-
MopdonuHnponan-1-o1 BMecto (S)-1-(numerninamuHo)nponas-2-on Ha Ctaguu B, u ucrnone3ys 2-
Opom-5-(meTokcuMeToKcH)- | -(TprudTopmeTokcH)0eH301 BMECTO (3-(METOKCUMETOKCH )Ha(TaNeH-

1-un Tpudropmerancynbdonara na Craguu D. DCU+XUAJ] MC m/z 593,2 [M+H]".
ITPUMEP 107
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1-(4-(7-(3-runpoxcunadranes- 1 -mn)-2-(2-((2-MeTOKCHU3 THIT )(METHIT)aMUHO )3TOKCH)-5,0,7,8-

terparuaponupuno|3,4-d|mupuMunnH-4-un)nunepasun- 1 -ua)mnporn-2-eH- 1 -on

[0603] CunHTe3npoBanu aHaJIOru4HO criocoly onucanHoMy i1 Ilpumepa 8, ucnonesys 2-((2-
METOKCHITIII ) METHIT)aMHHO )3TaH- 1 -01 BMecTO (S)-1-(aumeTnnamMmuHo )iponan-2-oia Ha Ctaguu

B. DCU+XUAJI MC m/z 547,3 [M+H]".

ITPUMEP 108
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1-(4-(7-(3-ruppoxcunadranen- 1 -mn)-2-(2-(4-meTokcununepuauH- 1 -mi)3tokcun)-5,6,7,8-

terparuaponupuno|3,4-d jmupumunus-4-mn)nunepasus- 1 -nwn)npomn-2-ex- 1 -on

[0604] CunTe3npoBany aHaJOrn4HO criocoly onucanHomy i Ilpumepa 8, ucrnionssyst 2-(4-
METOKCHITUTIEpUANH- 1 -ui)aTan-1-01 BMecTo (S)-1-(numernnamuno)nponan-2-ona Ha Cranuu B.

DCU+XUATIMC m/z 573,3 [M+H]".

ITPUMEP 109
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1-(4-(2-(2-(4,4-nu¢ropriunepunaut- 1 -un)3TokcH)-7-(3-ruapokcuHadraneH- 1 -un)-5,6,7,8-

terparuaponupuno|3,4-d|nupumunuH-4-wn)nunepasuH- 1 -um)npon-2-eH- 1 -on

[0605] CunHTre3npoBany aHaIOrU4HO criocoly onucannomy muist [lpumepa 8, ucrnone3ys 2-(4,4-
mudropnunepunus-1-m)sran-1-on Bmecto (S)-1-(mumernnamuno)npomnan-2-ona Ha Craguu B.

DCU+XHUAJIMC m/z 579,2 [M+H]".

ITPUMEP 110
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(R)-1-(4-(7-(3-runpokcunadranen- 1-mn)-2-(( 1 -MeTHIIUppONUANH-3 -1 )METOKCH)-5,6,7, 8-

terparuaporupuno|3,4-d|mupumuana-4-un)nunepasus- 1 -um)npomn-2-eH- 1 -ox

[0606] CunTe3snpoBany aHaIOrH4HO crocoly onucannomy it Ilpumepa 8, ucronesys (R)-(1-
METWINHPPOIUANH-3-WI)MeTaHo1 BMecTO (S)-1-(aumernnamuHo)nponas-2-ona Ha Craauu B.

SCU+XUA MC m/z 529,3 [M+H]".

ITIPUMEP 111
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(S)-1-(4-(2-(2-(3-propnunepunun- 1 -mn)atokcn)-7-(3-runpoxkcunadraien-1-mnm)-5,6,7,8-

terparuaponupuno|3,4-dmupumunnn-4-wn)nunepasus- 1 -nn)npomn-2-ex- 1 -on

[0607] CunTe3npoBany aHaJOrH4HO criocoly onucanHomy 1t Ilpumepa 8, ucnone3ys (S)-2-(3-
¢TopnunepunnH-1-mn)sTan-1-o1 BMecto (S)-1-(aumernnamuno)nponan-2-ona Ha Ctaguu B.

SCU+XUATIMC m/z 561,3 [M+H]".
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1-(4-(7-(3-(audropmernn)Hadranen-1-mn)-2-(3-mopdonuuanponokcn)-5,6,7,8-

terparuaporupuno|3,4-d|mupumuana-4-un)nunepasus- 1 -um)npon-2-eH- 1 -ox

[0608] Cunre3snpoBanu aHaJOru4Ho criocody onucanHomy it Illpumepa 8, ncrione3syst 3-
MopdonuHnponan-1-omn BMecTo (S)-1-(numernnamuno)nponas-2-ona Ha Ctaauu B, u ucnone3ys

1-6pom-3-(mudropmernn)nadranes (0,129 r, 0,503 mmois) BMecTo (3-
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(MeTokcumerokcu)HadaneH- 1 -un Tpudropmerancynbdonara vHa Cranuu D. DCHU+XHUAI MC

m/z 593,2 [M+H]".

ITPUMEP 113
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4-(4-axpunonnmnunepasut- 1 -ui)-7-(3-rugpokcunadranes- 1 -mn)-7,8-nurunporupunol 3,4-

d]mupumunus-6(SH)-oH

[0609] Cramust A: Tper-Oytun 4-(6-¢bropnupuno|3.4-dnupumuans-4-win)nunepasuH-1-

kapOokcunar: K pactsopy 4-xmop-6-propnupuno[3,4-dnupumununa (1,07 r, 5,83 mmons) B JIXM
(20 mu1) moGasssuin N-3Trn-N-uzonponuinponas-2-amuH (2,09 v, 11,7 MMOITb) ¢ TOCTIEIYIOIUM
nobasnenueM Tper-OyTui nmunepasus-1-kapookcunara (1,19 r, 6,41 MMOJIb) U PEaKLIMOHHYIO
CMECh NepPEeMEeIINBAI IPU KOMHATHOM TeMIepaType B TedeHue 2 4. PeakIMOHHYIO CMeCh
IIPOMBIBAJIM HACBIIIIEHHBIM BOIHBIM PACTBOPOM XJIOpUAA HaTpus, cywmnu Hag MgSO4 u
KOHLIEHTPUPOBAJIH MPH NOHIKEHHOM JaBJICHHHU C MOJy4eHHneM TpeT-0ytun 4-(6-pToprupuno|3,4-
d]mupumunuH-4-mn)nunepasuH- 1 -kapOoKkcuaTa, KOTOpoe HCIONB30BAIN HEMIOCPEACTBEHHO Ha
cienyromieit craquu 6e3 nononauTebHON ouncTku (1,8 1, 92,6%) ICU+XHUAJL MC m/z 334,1
M +H]+'

[0610] Cramus B: Tper-OyTun 4-(6-(6enszunoken)mupunol3.4-d jnupumunus-4-un)nunepasuH-1-
kapbokcunar: K pactsopy penunmeranona (0,65 r, 6,0 mmons) B DMA (10 mi1) noGasiisiiu ruipua
Hatpus (0,24 r, 6,0 MMOJIb) MOPLUSAME NP 3TOM JIEra3upyst CMeCh a30TOM U PEAKILMOHHYIO CMECh
nepemelnnBany B TeueHre 30 MUH IPU KOMHATHOMN TeMmieparype. B peakunoHHyro cmech
nobassiiu TpeT-0yTun 4-(6-proprupunol3,4-d|nupumuann-4-un)nunepasus- 1 -kapobokcunar (1,0
r, 3,0 MMOJIb) B BUJI€ TBEPOIO BELECTBA  PEAKLIMOHHYIO CMECh NIepeMELINBAIN TPY KOMHATHOMN
TemIeparype B TedeHue 3 4. PeakiimoHHy0 cMech BbutHBaU B Boay (300 mut) u BOgHBIH CI0H

SKCTparupoBajiu stuianeraToM. OpraHudecKuil CJI0i MPOMBIBAIN HACBILIEHHBIM BOAHBIM
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pacTBOPOM XJIOpUAa HaTpwst, cymnian Hax MgSO4 1 KOHIIEHTPUPOBAIH MPH MOHKEHHOM
nasneHny. HeounieHHbIi MaTepua XxpoMaTorpapupoBaii ¢ UCIOIb30BaHUEM IpasuenTa ot 0 10
100% stunanerar/JIXM B kadecTBe 3JI0O€HTA C MOJIy4YeHUEeM TpeT-0y Tt 4-(6-
(6ensunoxcn)nupuno|3,4-dnupumunus-4-un)nunepasus- 1 -kapookcunara (0,4 r, 0,95 mmons, 32

% Beixon). JCH+XHUAT MC m/z 422,2 [M+H]™

[0611] Cramus C: Tper-OyTun 4-(6-0kco-5.6.7.8-rerparuaponupuno|3.4-d]nupumuana-4-

unnurnepasul-1-kapookcunat: K pacrBopy tper-OyTin 4-(6-(6en3unokcn)nupuno|3,4-

d]mupumunua-4-mn)nunepasus- 1 -kapbokcunara (0,40 r, 0,95 mmounb) B 95% stanone (30 mi)
npoayromy azorom aodassuu Pd/C (0,10 r, 0,95 Mmonp). PeakimoHHYHO CMeCh BAKYYMHPOBAIH H
3aIMONHAIN BOAOPOAOM TpH pasa. Ilocie TpeTbero 3anonHeHns peakliMOHHY0 CMECh
nepeMelInBalIi IPU KOMHATHOM TeMIepaType B TedeHue 4 4. PeakIMOHHY0 CMeCh TOBTOPHO
Jiera3supoBalii a30TOM, CYCIEeH3UI0 (QUIbTPOBaANHU Uepe3 cioi nenuta® u GuipTpat
KOHLIEHTPUPOBAJIH [TPH OHIKEHHOM JaBJICHUH C MTONy4eHHneM Tper-0ytun 4-(6-okco-5,6,7,8-
teTparuaponupunol3,4-dnupumuann-4-un)nunepasus- 1 -kapooxcunara (0,4r, 126%).
BCU+XHUAI MC m/z 334,4 [M+H]"

[0612] Cramus D: Tper-Oytun 4-(7-(3-(MeTokcumeTokcH )HadTanes- 1 -un)-6-okco-5,6,7,8-
terparuaponupunol 3,4-d Jmupumunnn-4-wn)nunepasus- 1 -kapdokcunar: K pactsopy Tper-OyTun
4-(6-0kco-5,6,7,8-rerparuapormupunol 3,4-d |nupumunun-4-mn)munepasus- 1 -kapdokcunara (0,28 T,
0,84 MMOJTB) B CMECH M30MEPOB T'eKCaHa (4 MIT) B TePMETUYHO 3aKPBIBAIOIIENHCS POOUpPKE

nobassiiu pocdar kanus (0,36 T, 1,7 mmonns), N1,N2-numerunstan-1,2-nuamun (0,074 1, 0,84
MMmodb) U 1-Hion-3-(merokcumerokcn)HadraneH (0,53 r, 1,7 mmonb). PeakiinoHHyro cMech
MpoAyBaiu aproHoM B TedeHue 20 MuH, 3ateM nodasnsuiu wonua menu (I) (0,16 1, 0,84 MmoIb).

PeaxunonHyto Buay repmerusuposanu u Harpesanu 10 100 °C B Teuenne Houu. Peak1inoHHyo
cMech pa30aBJIsIIN BOAOW M BOAHBIN CJIOHN SKCTparupoBaiy sTuiaaneratom (2 x 150 m).
OpraHudeckue CJI0U MPOMBIBAIH HACHIIEHHBIM BOIHBIM PACTBOPOM XJIOPHIA HATPUS, CYLIMIIN HAZ

MgSO, 1 KOHLIEHTPUPOBAJIH ITPU NOHIDKEHHOM AaBneHny. HeounimeHHbIi MaTepua

xpomaTorpapupoBajy ¢ Ucnojab3oBanueM rpaauenta 0 no 100% stunanerat/JIXM B kadecTBe

3JIF0EHTA ¢ mojy4yeHueM TpeT-Oytun 4-(7-(3-(meTokcumerokcH )Hadranen-1-mm)-6-okco-5,6,7,8-

terparuaponupuno|3,4-d|mupumuana-4-un)nunepasun- 1 -kapdokcunara (0,30 r, 0,58 mmonb, 69

% Bexon) DCU+XHAL MC m/z 520,2 [M+H]™
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[0613] Cranus E: 7-(3-runpokcunadranen-1-ni)-4-(nunepasun-1-mn)-7.8-nuruaponupuno[3.4-

d]onupumunns-6(SH)-on: K pactsopy Tper-Oytun 4-(7-(3-(MeTokcumeTokcH )HadraaeH- 1 -1mm)-6-

0Kkc0-5,6,7,8-terparunponupuno| 3,4-d | mupumunun-4-wn)nunepasul- 1 -kapbokcunara (0,30 r, 0,58
MMOJ1b) B MeTaHoue (10 mur) nobasisiiy BOgHBIN pacTBOp xsopucroro sogpopona (0,38 mu, 2,3
MMOJTb) U PEAKIIMOHHYIO CMECH MEpEMELIUBaAK B TeueHre Houu npu 50°C. PeakMOHHYIO CMECh
KOHLIEHTPUPOBAIIH MIPH NOHIKEHHOM JaBJICHHUH C Iony4eHueM 7-(3-rugpoxkcunadranes-1-mm)-4-
(nunepaszun-1-un)-7,8-nuruaponupunol 3,4-d | nupumununa-6(SH)-ona B Bune nsoiinoit HCl conu

(0,261, 100%). DCU+XUAJIMC m/z 376,1 [M+H]"™

[0614] Cranus F: 4-(4-axpunounnunepasus-1-mn)-7-(3-runpokcunadranes-1-nm)-7,8-

auruaponupunol3.4-dnupumunun-6(SH)-on: K cycnensun 7-(3-ruapokcunadranes-1-mm)-4-

(munepasun-1-umn)-7,8-nuruaponupuno| 3,4-dnupumunusa-6(SH)-on gurunpoxnopuna (0,26 r,
0,58 mmoup) B 1:1 IXM/auerorutpuie (10 mr) nodasnsian N-3Tri-N-U30npOnuInponas-2-aMuH
(0,45 r, 3,5 mmounb) u akpunowmnxyaopun (0,052 r, 0,58 MMOJIb) U pEaKLIMOHHYIO CMECh
NepeMeLlBaIi IPU KOMHATHON TeMrepaType B TeueHue 1 4. PeaklIMOHHYIO CMeCh
KOHLIEHTPUPOBAJIH [IPU NOHIDKEHHOM JaBJICHUH U HEOUHLIEHHbIH MaTepyuas OUUILAIN C TOMOLIBIO
obpamenHo-¢pa3osoit BXKX xpomarorpaduu (¢ ucnonbp30BaHueM rpaaueHTa 5 1o 95%
ACN/Boga) ¢ nonydenueM 4-(4-akpunomnnunepasut- 1-mn)-7-(3-ruapoxcunadranes- 1 -um)-7,8-
murunponupuno|3,4-dmupumunns-6(SH)-ona (0,038 1, 0,088 mmonsb, 15 % Beixox). DCU+XUAJ]
MC m/z 430,2 [M+H]"™

4-(6-axpunionn-2,6-nquasaciupol3,3]renran-2-un)-7-(3-runpokcunadranes- 1-um)-7,8-

nuruaponupunol3,4-dmipumuans-6(SH)-on
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[0615] CunHTe3npoBaiv aHAJIOTHYHO croco0y onucanHomy 1ist [lpumepa 8, ucrons3yst
TUAPOXJIOpUA TpeT-OyTua 2,6-nuazacnupol 3,3 |renran-2-kapbokcunata (305 mr, 1,54 mmornb)
BMeCTO TpeT-OyTun nunepasus-1-kapookcunara (1,19 r, 6,41 mmonp) Ha Ctaguu B. SCU+XUA]]
MC m/z 4422 [M+H]"
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1-((S)-4-(2-(((R)-1-(mumeTrnaMmuHO)iponan-2-ui )okcu )-7-(3-ruapoxcunadranen-1-um)-5,6,7,8-

tetparuaponupunol3,4-djmupumuann-4-mn)-3 -MeTuianunepasus- 1 -uin)npomn-2-eH- 1 -on

[0616] CunHTe3npoBany aHAIOrU4HO criocoly onucannomy it [lpumepa 8, ucnone3ys 6en3uin (S)-
3-merunnunepasus-1-kapbokcunar (1,155 r, 4,931 mmons) Bmecto bensun 1-

nunepasuHKapbokcuiara Ha craguu A. SCU+XHAJIMC m/z 531,3 [M+H]".
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(S)-1-(4-(2-(2-(aumeTHIIaMHHO)3TOKCH)- 7-(3-runpokcuHadranes- 1-un)-5,6,7,8-

terparuaponupuno|3,4-d|mupumuann-4-un)-3 -MeTrnnunepasut- 1 -un)npon-2-ex- 1 -on

[0617] CunHTe3npoBasii aHAJIOTHYHO crioco0y onucanHomy 11t [lpumepa 8, ucnonb3yst Oensui (S)-
3-merunnunepasus-1-kapookcunar (1,155 r, 4,931 mmons) Bmecto bensun 1-
nunepasuHKapOokcuiara Ha cranun A. Takoke, HCTONB3Yst 2-(IMMETHIAMUHO)3TaH- 1-0J1 BMECTO

(S)-1-(numernnamuso)nponan-2-ona #Ha Ctaguu B. DCU+XHUAJI MC m/z 517,3 [M+H]".
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ITPUMEP 117

1-(4-(7-(3-runpoxcunadranen- 1 -mn)-2-(2-mopdonunstokcn)-5,6,7,8-rerparunponupuno| 3,4-

d]mupumuaun-4-nn)nunepasus- 1 -um)npon-2-eH-1-ox

[0618] CunresnupoBanu aHaJorn4Ho criocody onucanHomy it llpumepa 8, ncrone3syst 2-
MopdonunsTan-1-o1 BMecTo (S)-1-(numernnamuHo)nponan-2-ona Ha Cranuu B. 3CU+XHA]]

MC m/z 545,2 [M+H]".

IIPUMEP 118
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1-(4-(7-(3-runpoxcunadranen- 1-un)-2-mopdonus-5,6,7,8-rerparuaponupunol 3,4-d Jrupumuans-4-

W) IHIIepa3uH- 1 -m)pon-2-eH- 1 -on

[0619] CuHTe3npoBaii aHAJIOTHYHO crtoco0y onucanHomy it Ilpumepa 8, ucnons3yst Mmopdoans

BMecTO (S)-1-(numernnamuno)nponan-2-ona Ha Ctaguu B. SCU+XUAJI MC m/z 501,3 [M+H]".

ITPUMEP 119
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1-(4-(7-(3-rungpokcunadranen- 1-un)-2-(mupponuaus- 1-ui)-5,6,7,8-rerparuapormpunol 3,4-

d]mupumunua-4-wn)nunepasuH- 1 -uin)npon-2-eH- 1-ox

[0620] CuHTe3npoBa aHATIOTUYHO CcrIoco0y onucanHoMy 1utst Ilpumepa 8, ucrions3yst
nupponuanH BMecTo (S)-1-(numernnamuno)nponan-2-ona Ha Cragun B. OCU+XUAI MC m/z
4852 [M+H]".

ITPUMEP 120
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(R)-1-(4-(7-(3-runpoxkcunadranen- 1 -mn)-2-((1-(mupponuans- 1 -um)nponan-2-min)okcu)-5,6,7,8-

terparuaponupunol3,4-d]nupumMuanH-4-uin)nunepasus- 1 -umnpon-2-eH- 1 -o"

[0621] Cunre3supoBanu aHajtoru4aHo crocody onucanaomy it llpumepa 8, uconesyst (R)-1-
(mupponuaus- 1-wn)npomnan-2-on BMecto (S)-1-(numernnamuno)nponan-2-ona Ha Cranuu B.

DCU+XHUAJL MC m/z 543.4 [M+H]".

ITPUMEP 121

T
()

SN
LA

HO. N A N
280



4-(4-axpunonnnunepasud-1-wmn)-7-(3-ruppokcuHadranes- 1-um)-2-(3-mopponuHnpornokcn)-6,7-

nuruaponupuno|3,4-dmupumunus-8(SH)-ox

[0622] Cramus A: Tper-Oyrun 2,4-nuxnop-8-okco-5,8-nuruapormpuno| 3,4-d |nupumunus-7(6H)-
kapOokcuiar. B kpyrinononnyro kondy nobasisiu TpeT-0yTu 2,4-1uxiop-S,6-
nuruapornupuno|3,4-dmupumunun-7(8H)-kapookcunar (1,0 r, 3,29 mmonb) u EtOAc (16,4 mn).
JobGassimu pactBop nepuonara Hatpus (2,11 r, 9,86 mmonb) B Bone (16,4 mn). [lobasnsin
xnopuna pyrenus (II1) (0,102 r, 0,493 MMOIIb) U CMECh MEIJISHHO MePEMENTNBAIH 3aKPhIBAIA U
MHTEHCHBHO IepEeMeIINBaIN B TeUeHHE 6 4 MPH TeMIlepaType okpyskaroineii cpensl. Cmech
pacnpenensuiu Mexay Boaoi u EtOAc, u cion paznensuii. BogHblii ¢iioil JOMOIHUTENBHO
skcTparupoBaiu EtOAc (2 x 20 M) U 00beIMHEHHBIE SKCTPAKThI MPOMBIBAIH HACHILIEHHBIM
BOJHBIM PacTBOPOM XJIOpHa HaTpus u cymnian Hax NaySO,, GuibTpoBaiu 1 KOHLIEHTPHPOBAIIHL.
HeounreHHbIH TPOAYKT OYMINATHN C ITOMOIIBIO KONOHOUHOH Xxpomarorpadun (10-30%
EtOAc/cmech n3omepos rekcana, 3arpyska CH,Cl,) ¢ monyuennem 0,864 r (82%) nponykra B Buzie

MoYTH OEJIOro TBEPAOTO BEIECTBA.

[0623] Cramus B: Tper-Oytun 4-(4-((6en3mnokcu)kapOoHI)unepasuH- 1 -mn)-2-x10p-8-okco-5,8-
muruaponupuno|3,4-dnupumunun-7(6H)-kapbokcunar. K pactsopy Tper-Oytuin 2,4-nuxyiop-8-
okco-5,8-murunponupuno| 3,4-d Jnupumuaun-7(6H)-kapookcunara (0,400 r, 1,26 mmoins) B CH,Cl,
(5,0 M) nobasnsim N,N-/Iunsonponrmmtiinamud (0,325 1, 2,51 MMOJIB) € TOCIENYIOLTIM
nobasnenuem Oensun 1-nunepasunkapOokcunata (0,255 mi, 1,32 MMOIb) U pEaKLIMOHHYIO CMECh
NepeMellnBaIi IPU TEMIIEpaType OKpykKaroLleil cpeasl B TeueHue 1,5 4. PeakinoHHyro cMech
pazbasisiin CH,Cl, (10 mut) u mpomeiaiu pactsopom 0,5M KHSO, (5 mi), ¢ nocienyromum
nobasieHneM HachlmeHHoro BogHoro pactsopa NaHCO; 1 HaChIIEHHOTO BOJHOTO PacTBOpa
xyopuna Hatpus. Opranmueckuii cinoit cymmnn Hax NaxSOj, GuiabTpoBaiy 1 KOHIEHTPHPOBAIIHL.
HeounmenHssiit nponykt odpabareiBaiu yasrpassykoM B 10 mn MTBE u nonydeHnHoe TBeproe
BEIECTBO BhIAEISUTH (puibTpoBanue. TBeproe BEIIEeCTBO CYIIIIN PH MTOHMKEHHOM AaBJICHHUU C
nonyueHueM 0,507 r (80%) sxenaeMoro npoaykra B BUIE MOYTH OEIOro TBEPIOTo BEIeCTBa,
KOTOPOE UCIOJIb30BAIN HEMMOCPEACTBEHHO Ha crneayromien ctaauu. JCU+XHMAJI MC m/z
502,1[M+H]".

[0624] Cramus C: bensun 4-(2-xnop-8-okco-5,6,7,8-rerparugponupuno| 3,4-djnupumunna-4-
wnnunepasuH-1-kapdbokcunat. PacrBop Tper-OyTn 4-(4-((6ensmnokcn)kapOoHmn)nunepasus-1-
ni)-2-xJ10p-8-0kco-5,8-aurunponupuno| 3,4-dmupumunun-7(6H)-xapbokcunara (0,255 r, 0,5080
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mmonb) B CH>Cl, (1,0 mi) oxnasknanu o 0 °C. Hobasmsumu Tpudropykcycnyro kucioty (0,3890
ML, 5,080 MMOJIB) M1 CMECh HarpeBalii 10 TEMIIEPaTyphl OKpYyKaromei cpensl. [locne 1 1 cmech
paszbasisutn CH,Cl, u mobaBisiiii k cMecH HAaChIEHHOTO BOIHOTO pacTBopa xjopuaa Hatpust (10
wit) 1 3,0 M BogHoro NaOH (1,7 mn, 5,080 mmose). Crion obwenunsiiu u pH noBoawnu 1o 8 ¢
MOMOIIBIO HACKILIEHHOTo BogHOro pactBopa NaHCO;. Crion pa3aensiu u BoaHyo dasy
skcrparuposanu 2x10 min CH,Cl,. O6bennnenHble opranndeckue ciou cymmd Hag Na,SOy,
(GUIbTPOBATN U KOHLIEHTPUPOBAJIU NPU MOHIKEHHOM JaBJIEHUU. Y Ka3aHHOE B 3arojIOBKe
coenunenue (0,223 r, KoMUY, ) MOay4anu B Buae xkentoit/opawkesoit neHbl. JCU+XUAL MC m/z

402,1[M+H]".

[0625] Cramus D: bensun 4-(2-(3-mopdonuHnponokcu)-8-okco-5,6,7,8-rerparuaponupuno| 3,4-
d]mupumunue-4-mn)nunepasus- 1 -kapookcunar. B suany nodasmsnn N-
I'mapoxcunponarunmopdomnun (0,687 r, 4,73 MMounb) 1 6er3ua 4-(2-xyop-8-0kco-5,6,7,8-
terparuaponupunol3,4-d jmupumunnn-4-mn)nmunepasus- 1 -kapdokcunar (0,190 r, 0,473 Mmonb) ¢
nocienyromuM nodasnenuem nuokcana (1,6 mir). Kapbonar uesus (0,462 r, 1,42 MModb)
nobasisun ¥ cMech nepementuBainy mpu 65 °C B reduenue 15 4. Cmecsk pasdasnsuin CHCl; n
¢GUIbTPOBANH, U TBEPJIOE BEIECTBO MPOMBIBAIH AONOIHUTENbHBIM KommdecTBoM CHCls.
@unbTpaT KOHLUEHTPUPOBAJIN NP NOHIKEHHOM JABJICHUH U OUHUINAH C IIOMOLIBIO KOJIOHOYHOM
xpomaTtorpaduu (2-10% MeOH/AXM c 1% NH4,OH) ¢ nony4enuem 0,061 r (25%) sxemaemoro
NpoAyKTa B BUAE rycroro, decuserHoro macia. JCU+XUAI MC m/z 51 1,2[M+H]".

[0626] Cranus E: bensun 4-(7-(3-(meTokcumerokcu)HadTanes- 1 -mn)-2-(3-mopdoauHnponokcu)-8-
0kco0-5,6,7,8-rerparugpornupuno| 3,4-d|nupumunus-4-mn)nunepasus- 1 -kapookcunar. B suany
nobassiiu 6eH3un 4-(2-(3-mopdoarHIPOnoKcH )-8-0kco-5,6,7,8-terparuaponupuno| 3,4-
d]mupumunna-4-mn)nunepasus- 1 -kapbokcunar (0,060 r, 0,12 mmons), N,N'-
Humernmstunenguamud (0,010 r, 0,12 mmonb) u 1-iioa-3-(meTokcumerokcn)nadranet (0,074 r,
0,24 mmoub) ¢ mocnenyromum nodasneHneM nuokcana (0,78 mi) u gocdara kamus (0,050 r, 0,24
MMOJb). PeakiimonHyro cmeck npoaysanu 6apOoruposanueM Ar B TeueHue 10 MuH, 3aTeM
nobasisum fiogun menu (I) (0,022 1, 0,12 mmModb) 1 Braiy 3akpbeiBanu. CMech Harpesaiu 10 110
°C u nepeMeminBany B TedeHue 16 4. CMech OXJ1axnain 10 TeMIepaTypbl OKPy KaroLeil cpesibl,
paszbasiisin Bogoi u skctparuposanu EtOAc (3 x 10 mut). OObeqMHEHHBIE OpraHHYECKHE

SKCTpakThl cymmin Hag Na, SOy, GubTpoBamy U KOHIEHTpUpoBaId. CMeCh OYHIIAIIH C TIOMOIIBIO
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KOJIOHOUHOH xpomarorpaduu (2-8% MeOH/[IXM) ¢ nonyuenunem 0,062 r (76%) nponykra B BUIe
neHsI TesecHoro nsera. JCH+XUAJI MC m/z 697,3[M+H]".

[0627] Cramus F: 7-(3-(MeTokcumerokcn)HadraneH- 1-wmn)-2-(3-MopdonuHnponoken)-4-
(munepaszun-1-un)-6,7-nuruaponupunol 3,4-djnupumunun-8(SH)-on. K pacrsopy 6ensun 4-(7-(3-
(Metokcumerokcu)HadTaneH- 1-un)-2-(3-mMmophoNUHIPONOKCH)-8-0kco-5,6,7,8-
terparuaponupunol3,4-d jnupumuaun-4-mn)nunepasus- 1 -kapbokcunara (0,062 r, 0,089 Mmmonb) B
EtOH (0,44 mn) u TT'® (0,44 M) nobasnsnu nayutaauii Ha yriaepoze (0,038 r, 0,018 mmounb)
(Degussa tum, 10% macc., 50% H,0) u 3arem B Bakyyme BBOAWIH aTMochepy BOIOpoaa ¢
MOCJEAYIOIINM fo0aBieHneM aasieHus mapa. CMech mepeMelnBaiy npu TeMieparype
OKpyKaromielt cpeanl B TeueHue 1,5 4, 3areM HarpeBanu a0 45 °C u nepeMernuBain B TeueHue | 4.
Cwmecp pazbasisnn EtOAc u punsrpoBanu yepes HeilnoHOBBIH GunbTp. @unsrpar
KOHLIEHTPUPOBAJIH MIPU MOHIKEHHOM JaBJIEHUHU C ITOJyYeHHEM MIEHbI CBETIIO-TEJIECHOTO 1[BETa
(0,052r), KOTOPYIO CYIIMIN B T€YSHHE HOUN ¥ TIOBTOPHO BBOIMIIN B TE JK€ YCIJIOBUS PEAKIHH, YTO U
Bbille. [Tocne nepeMeminBaHys MpU TEMIEPATYPE OKPYIKAIOLIEH Cpelibl B TEUECHHE S5 4
nononauTesbHO nodasisuu Pd/C (0,050 r) u peakMOHHY0 CMeCh epeMeIIBAN TPH
TEeMIIEPaType OKPYIKAIOLIEH Cpebl B TeUeHUE TOMOJHUTENbHBIX 2 4. CMmech pa3dasisiin EtOAc u
(dbunpTpoBau Yepe3 HeloHOBbIN GuabTp. TBepmoe BemecTBo mpombiBanu EtOAc u MeOH u
(GUIbTpaT KOHIEHTPHUPOBAIN NPH MOHWKEHHOM JaBjieHnu ¢ noixydeHuem 0,029 r (58%)

JKEJIAeMOTO MPOAYKTa B BUAE MEHBI CBeTNIO-TeecHoro nsera. JCU+XUAL MC m/z 563,3[M+H]".

[0628] Cramus G: 4-(4-akpunomnnunepasuH-1-wmn)-7-(3-(merokcumerokcn)HadraneH- 1 -um)-2-(3-
MopdomuHnponoken)-6,7-nuruaponupuno| 3,4-d mupumunun-8(SH)-on. K pactsopy 7-(3-
(MeTokcumeTokcH )HadTaneH- 1 -mn)-2-(3-mopdonunnponokcu)-4-(nunepasus-1-mi)-6,7-
murunponupuno|3,4-dmupumunus-8(SH)-ona (0,028 r, 0,050 mmons) 8 CH,Cl, (0,50 mu) mpu -78
°C nobasmsuu Tpustrnamus (0,014 M, 0,100 mmods). Axpunomnxiopuaa (0,55 mi, 0,055 mmons,
ceeskenpuroroBieHHsiil 0,1M CH,Cl,) no6aBnsiin 1 peakIMOHHYIO CMeCh, M 3aTeM MepeMeIIBaIIH
B Teuenue 0,5 4. Cmeck paszbasisuiu CHCl; u nobaensiin HaceiueHHbI Bogublii pactBop NH,Cl.
Ciou pazpensutu u BogHbli cioi skctparuposaiu CHCl; (2 x 10 mut). O6bennHeHHbIE 3KCTPAKTHI
cymmw Hax Na, SOy, GUIbTpoBain U KOHLEHTPHPOoBaIn. HeounimeHHbIi MPOAYKT OUHINAIH C
MOMOLIBIO KOJIOHOYHOM XpomMaTorpaduu (4-6% MeOH/JIXM) ¢ nonyuenuem 0,018 r (59%)
YKa3aHHOTO B 3arOJIOBKE COEAMHEHHUs B BuAe TBepaoi moutu Oesoii nerbl. DCU+XWA I MC m/z

617,3[M+H]".
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[0629] Cramus H: 4-(4-akpunomnnunepasus- 1-wmn)-7-(3-runpokcunadranes- 1 -um)-2-(3-
MopdomuHnponokcn)-6,7-nuruaponupuno| 3,4-d mupumunun-8(SH)-on. K pactsopy 4-(4-
akpuownunepasus- 1 -mn)-7-(3-(Merokcumerokcn)HadraneH- 1 -mi)-2-(3-MopoaHHITPOIOKCH ) -
6,7-npurunpormpuno| 3,4-dmupumunus-8(SH)-ona (0,018 r, 0,0292 mmons) B 1/1 MeOH/TT'® (0,6
wut) nobasistn HCI (0,0486 mu, 0,292 mmods, 6 N Bogsblit). CMmeck nepemernusanmu npu 35 °C B
teueHue 7 4. CMech pa30aBIsUIN HACBHIIIEHHBIM BOAHBIM PACTBOPOM XJjiopuaa Hatpust u pH
nosoauau 1o pH 8 HaceienHeiM BogHbIM pactBopoM NaHCOs. Cmech skcrparuposanu 10%
HUIIC/CHCls (2 x 10 mir) 1 CHCl;3 (10 mut). O6benHeHHbIe OpraHHYeCKIe CIOU CYIIHIIA HaJl
Na,SO4, punpTpoBamy U KOHIEHTpUPOBaIU. HeounieH bl MaTepuat OUUINAIN C TOMOIIBIO
KOJIOHOYHOH xpomaTorpaduu (6-10% MeOH/IXM) ¢ nonygernem 0,012 r (71%) nponykra B
Buze noutu 6enoro Teepaoro semectsa. JCU+XUAII MC m/z 573,3[M+H]".
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[0630] Cramun A-E: (R)-2-((7-(3-(meToxcumerokcu ))Hadranes- 1 -mn)-4-(nunepasus-1-wmn)-5,6,7,8-
terparuaponupuno|3,4-d|mupumuann-2-un)okcu)-N, N-qumeTnuinnponas- 1 -aMrHe CHHTE3UPOBAIU
aHanorn4yHo criocody onmcanHomy aist [Ipumepa 8, Cranust A- Cragus E, nucnonssys (R)-1-

(numeTnnaMuHO)pomnan-2-oa BMecTo (S)-1-(aumerunamuHo)nponan-2-ona Ha Ctaguu B.

[0631] Cramus F: (R)-4-(2-((1-(JIuMeTHUIaMHHO )IPOTIaH-2 -1 )OKCH )-4-(nunepa3uH- 1 -u)-5, 8-

auruaponupuaol3.4-dnupumunun-7(6H)-un)nadranen-2-on auruapoxguopun: K pacteopy (R)-2-

((7-(3-(meTokcumerokcu)HadraeH- 1 -mn)-4-(munepasus- 1-mn)-5,6,7,8-rerparuaponupuno| 3,4-
d]mupumunus-2-nin)okcn )-N,N-gumerunnponas-1-amuna (75 mr, 0,15 mmouns) B IXM (2,9 M)
nobasisuiu ON HCl B u30-PrOH (247 Mk, 1,5 MMOITb) 1 CMECh TIEpEMELLINBAJIH ITPH TEMIIEPATYPe
OKpy>karouiel cpenbl B TeueHue 1 4. PeakinoOHHYI0 CMeCh KOHLIEHTPUPOBAIHN A0CYXa C
nonyueHueM auruapoxiopuna (R)-4-(2-((1-(lumernnaMuso)pomnan-2-ui)okcn )-4-(nunepasus-1-
wn)-5,8-muruaponupuno| 3,4-d jnupumuaun-7(6H)-mn)HadraneH-2-oa, KOTOPBIH HCIOIB30BAN
HETNOCPEICTBEHHO Ha cieayroineli craguu 0e3 nonogHutenbHoi ounctku. JCU+XUAJL MC m/z

4632 [M+H]"™

[0632] Cramus G: (R.E)-4-(Jlumerunamuno)-1-(4-(2-((1-(AMMeTUIaMHHO)IPOTaH-2 -1 )OKCH)-7-(3-

runpoxkcunadgraied-1-mn)-5.6.7.8-rerparunponupunol 3.4-dnupuMmunuy-4-un)nunepasuy-1 -

un)OyT-2-eH-1-oH buc-tpudropanerar: Pactop nurnapoxmnopuna (R)-4-(2-((1-
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(JlnmMeTnIIaMIHO )IIpOTIaH-2-11)OKCH )-4-(tunepasuH- 1 -un)-5,8-gurunponupuno| 3,4-d | mupumunus-
7(6H)-un)nadranen-2-ona (7 mr, 0,01 mmozns), HATU (6,2 mr, 0,02 mmors), (2E)-4-
(mumeTnnaMuHO)OyT-2-eHOBOH KUCIOTHI (2,1 Mr, 0,02 mmois), DIEA (6,9 mxi, 0,04 mMons) B
JAXM (131 Mki) nepemMenInBaiy pyu TeMIlepaType oOkpyskaroieii cpenel B reuenue 1 4. Ocratok
¢dunbTpoBasn u pribTpar 3arpysxkanu Ha Gilson C18 mpen. BOXKX amoupyst cmecsro 5-95%
arieroruTprr/Boza ¢ nodasnenueM 0,1% TOK. @pakuuu, conepsramue xKejraeMblid IPOIYKT,
KOHLIEHTPUPOBaJH ¢ nonyueHueM ouc-rpugropanerara (R,E)-4-(lumernnamuno)-1-(4-(2-((1-
(TMMeTHITaMUHO )IpOTIan-2-1i)oKcH )-7-(3-ruapokcuHadranen-1-mn)-5,6,7,8-
tetparuaponupuno|3,4-d | nupumuana-4-un)nunepasus- 1 -un)oyr-2-en-1-ona. JCU+XUAJI MC
m/z 574,2 [M+H]".
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1-(4-(2-(2-runpokcu-3-mopdonuunponokcu)-7-(3-runpokcunadranes- 1-um)-5,6,7,8-

terparuaponupuno| 3,4-d|mupumunuH-4-wn)nunepasu- 1 -uin)npon-2-eH- 1 -on

[0633] CunHTe3npoBany aHaJOrHYHO criocoly onucanHoMy 1t Ilpumepa 8, ncnomnb3ys 3-
Mopdonunnponan-1,2-nuon Bmecto (S)-1-(aumerunamuno)nponan-2-oja Ha Ctaaguu B.

SCU+XUATIMC m/z 575,2 [M+H]".
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(R)-1-(4-(2-((1-(numeTnaaMuHO)IpONIaH-2-1i )OKCH)-7-(4-pTop-3-runpokcunadraneH- 1 -ui)-

5,6,7,8-terparunponupuno|3,4-dnupumunun-4-un)nunepasus-1 -un)npomn-2-eH-1-ox

[0634] Cramus A: bensun (R)-4-(2-((1-(aumeTnnamMuHO )iponaH-2-mi)okcn )-7-(3-
(MeToxkcumerokcu)Hadranes-1-un)-5,6,7,8-rerparugponupuno| 3,4-d nupumuana-4-
wn)nunepasut-1-kapdokcuiat (221 mr, 0,345 mmonb) nomernanun B ACN (2 mi) u cMech
oxnaxnanu 10 0 °C. SelectFluor (183 mr, 0,517 MMounb) 100aBIAIy U peaKIHOHHYIO CMECh
nepeMelInBaIi IpU KOMHATHO TemnepaTtype B TeueHue 30 MuH. JlobaBisiiu BOAy U CMeCh
skcrparupoBanu JIXM. Opranndeckue cion oObeanHsIIN U KOHIeHTpupoBanu. [Tonmy4yeHHbIH
OCTaTOK OYHMIIAJIU C IIOMOLIBIO 0OpatieHHO-(pa30oBol xpomarorpaduu (5-95% ACN:Boxa ¢ 0,1%
T®K) ¢ nony4yenuem Tpudropanerara 6en3un (R)-4-(2-((1-(qumeTrnaMiuHO)IponaH-2-1j)OKCH )-
7-(4-¢prop-3-(MeTokcumerokcu)Hadranen-1-mn)-5,6,7,8-rerparuaponupuno| 3,4-d jnupumuana-4-

win)nunepasuH-1-kapookcuiara (48 mr, 0,0729 mmons, 21,1 % BbIXON).

[0635] Cramus B: (R)-1-(4-(2-((1-(aumeTnnaMuHO )ITponiaH-2-1i)okcu)-7-(4-drop-3-
rugpokcuHadTanes-1-mn)-5,6,7,8-rerparuaporupuno| 3,4-d| nupumunna-4-un)nunepasus- 1 -
WIT)TPOII-2-eH- 1 -OH aHanorn4yHo crnocoly onucanuomy it Ipumepa 33, Cragun D-F, 3amensist
tpugropauerat (R)-4-(2-((1-(numernnamuHo)ponan-2-mi)oxcn )-7-(4-prop-3-
(MeTokcumerokcH)HadTanen-1-mn)-5,6,7,8-rerparunponupuno| 3,4-d | mupumuana-4-
wnnunepasuH-1-kapookcmnara Ha 6ensun 4-(7-(3-(merokcumerokcn)Hadranes-1-mn)-5,6,7,8-
terparuaponupuno|3,4-d|nupumuana-4-un)nunepasun- 1 -kapobokcunar. ICU+XNA MC m/z
535,2 [M+H]".
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(R)-1-(4-(7-(4-xn0p-3-runpoxcunadranes- | -mn)-2-((1-(auMeTHIaMHHO))IPOIIaH-2- T )OKCH ) -

5,6,7,8-terparunponupuno|3,4-dnupumunun-4-un)nunepasus-1 -un)npomn-2-eH-1-ox

[0636] Cramus A: bensun (R)-4-(2-((1-(zumeTnnamMuHO )iponaH-2-mi)okcn )-7-(3-
(MeToxkcumerokcu)Hadranes-1-un)-5,6,7,8-rerparugponupuno| 3,4-d nupumuana-4-
un)nunepasut-1-kapookcunat (83 mr, 0,130 mmonb) u NCS (21,6 mr, 0,162 MMOJIb) MOMEIIANU B
ACN (2 M) 1 mepemMelMBaIy Mpy KOMHATHOM TeMrieparype B TeueHue 3 4. JlobaBnsiiu Boay u
cMmech 3kcTparupoanu JIXM (3x15 mur). Opranudeckue ciou OObeAUHSIIH U KOHLIEHTPUPOBAJTH.
ITony4eHHBIN OCTATOK OYMIIAIH C TIOMOLIBIO 0OpaleHHO-(pa30Boi xpomarorpaduu (5-95%
ACN:Boga ¢ 0,1% T®K) ¢ nonyuenuem tpudropanerara oensui (R)-4-(7-(4-xmop-3-
(Merokcumerokcu)HadTaneH- 1-mn)-2-((1-(nuMeTHIaMuHO )iponaH-2-1i)okcu)-5,6,7,8-
terparuaponupunol3,4-d jnupumuann-4-mn)nunepasus- 1 -kapdokcunara (17 mr, 0,0252 mmons,

19,4 % BBIXON).

[0637] Cramus B: (R)-1-(4-(7-(4-xnop-3-runpokcunadranes- 1-ni)-2-((1-(numerninaMuHo))iponan-
2-un)okcn)-5,6,7,8-rerparunponupuno| 3,4-d |nupumunnn-4-win)nunepasus- 1 -un)npomn-2-eH-1-oH
aHaorn4Ho criocody ormcanuomy st [pumepa 33, Cranuu D-F, 3amensis (R)-4-(7-(4-xmnop-3-
(MeToxcumerokcu )Hadranen- 1 -mn)-2-((1-(auMeTnnaMuHo)nponas-2-ui)okcu)-5,6,7,8-
tetparuaponupunol|3,4-d Jnupumunua-4-wn)nunepasus- 1 -kapOokcunar TpupTopaneTat Ha OeH3HI
4-(7-(3-(meroxcumeTokcn)HadTaneH-1-un)-5,6,7,8-rerparunponupuno| 3,4-d nupumunns-4-
win)nunepasuH- 1 -kapookcuiat u ucnonb3yst TI'® B kauecte pacrBopurens vHa Ctaguu D.

DCU+XUAL MC m/z 551,2 [M+H]".
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[0638] Cramust A: 6enzun 4-(7-(3-(merokcumeTokcu)HadTaneH-1-1mn)-2-(2-(nupuanH-2-

WI)3TOKCH)-5.6.7.8-Terparunpormupunol 3.4-d lnupumunnu-4-wun)nunepasud- 1 -kapoboxcuaar: K

cycnensuu 6ensmn 4-(2-xmnop-7-(3-(merokcnumeTokcn)Had aneH- 1-ui)-5,6,7,8-
terparuaponupunol3,4-dJnupumuans-4-mn)nunepasus- 1 -kapookcunara (0,20 r, 0,35 MMornb) B
JTUOKCaHe BUaJe JJI MUKPOBOJIIHOBOIO peakTopa 100aBisid N-3Tuji-N-H30MpOonuInponaH-2-aMiuH
(0,45, 3,5 mmonb), Cs,COs (0,34 1, 1,0 Mmonb) 1 2-(mupuanH-2-un)sTas-1-o0m1 (0,43 1, 3,5 MMoIb)
U pEaKLMOHHYI0 cMech Harpesanu A0 15 °C B Teuenune 1 4 B MUKPOBOJIHOBOM PEAKTOPE.
Peaknmonnyro cmech pasdasisim EtOAC 1 mpoMbIBaiii BOOH, HACHIIIEHHBIM BOJHBIM PACTBOPOM
xjopuna Hatpust, cymmnu Haa MgSO4 1 KOHLIEHTPUPOBAJIH NPU MOHMKEHHOM JaBJIEHUH.
Heouummennslit MaTepuan xpomaTtorpapupoBain ¢ UCTIONb30BaHKeEM rpanueHTa ot 0 1o 100%
EtOAc/IXM B kauecTBe 3JH0eHTa C nonydeHneM oersun 4-(7-(3-(meTokcumerokcn)HadraneH- 1-
un)-2-(2-(mupuaus-2-un)3Tokcn)-5,6,7,8-rerparunponupuno| 3,4-d nupumunus-4-nn)nunepasuH-

1-kap6okcuiara (0,16 r, 0,24 mmosb, 70 % BbIXOM).

[0639] Cranus B: 4-(4-(nunepasun-1-wmn)-2-(2-(mupuanH-2-uia)3TOKCH )-S5, 8-muruaponupuao|3.4-

d]mpumuna-7(6H)-umuadranen-2-ox: K tBepnomy 6ensmn 4-(7-(3-

(MeTokcumerokcH)HadTanes- 1 -mn)-2-(2-(mupuaus-2-mi)3Token)-5,6,7,8-rerparuaponupuno| 3,4-
d]mupumuana-4-wn)nunepasus- 1 -kapookcunary (0,12 r, 0,18 mmonb) nobasnsan MeOH (20 mun).
PactBop nerasuposaiu a30ToM 5 MuH, 3aTeM nodassuiu Pd/C (0,058 r, 0,54 mmonb).
Peakumnonnyro Buaily BakyyMupoBanu U 3anonssuid Hy. [Ipouenypy noBTopsnu Tpu pasa, v nocie
TPETHEro pas3a CyCIEH3HUIO MepeMeIInBaIi B aTMocdepe Bogoposa B TedeHue | 4. PeakinoHHy0
CMeCh TIOBTOPHO JIera3upoBaii a30TOM B TedeHHe 5 MuH. CycrieH3uro 3aTeM (QUIbTPOBAIN Yepe3
cnoit uenuta® u cioit nenura® npomsiBain MeOH (100 min). OObenMHEHHBIE OPraHUYECKHE
9KCTpPaKThl KOHLeHTprpoBaiu 1 obpadarsBanu 10 Mt 1:1 TOK/AXM B Teuenue 2 u.
PeakiinoHHYI0 CMeCh ITOBTOPHO KOHLIEHTPHUPOBAJIN PU MTOHUKEHHOM JIaBJICHUH C TIOJTy4eHHeM 4-
(4-(munepasus- 1 -mn)-2-(2-(mupuaun-2-mn)3tokcu)-5,8-nuruaporupuno| 3,4-d jnupumunma-7(6H)-

mnHagdraneH-2-omna (0,096 r, 0,20 mmons, 110 % BbIxOX).

[0640] Cramus C: 1-(4-(7-(3-ruapokcunadranen-1-mmn)-2-(2-(QUpUaHH-2-KUJI)ITOKCH)-5.6.7. 8-

terparuaponupunol3.4-d Jnupumunmns-4-wn)nunepasus- 1 -nn)npon-2-eH-1-on: K pacrsopy 4-(4-

(munepaszun-1-mn)-2-(2-(mupuanH-2-ui)3ToKcH )-S5, 8-quruaponupuno| 3,4-d jrupumunus-7(6H)-
un)HadTaneH-2-oma (0,096 r, 0,20 mmosb) B JIXM nobasnsiiu ocHoBanue Xynwura (0,17 mi, 0,99

MMoItb) 1 akpusomtxyopun (0,018 r, 0,20 MMoIb) B peaKLIMOHHYIO CMECh TIEPEMEIINBAIN B
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TeueHue 30 MUH IpU KOMHATHOH TeMIiepaTtype. PeakinoHHy0 cMeCh KOHLIEHTPUPOBAJIU IIPU
MOHI)KEHHOM JIaBJIEHUH U HEOUHILEHHbIM MaTepyal OUHINAIN C TOMOIIBIO 00palieHHO-(pa30Boil
BDXX xpomarorpaduu ¢ nonydenuem tpudptopauerara 1-(4-(7-(3-runpokcunadranen-1-wmn)-2-
(2-(mupuanH-2-1n)3TOKCH)-5,6,7,8-Terparuaponupunol 3,4-d Jrupumuans-4-un)nunepasus- 1 -

wi)npon-2-es-1-oxa (0,0057 r, 0,011 mMmonb, 5,3 % Beixon). JCH+XHAJL MC m/z 537,2 [M+H]"
ITPUUMEP 127

(S)-7-(3-(merokcumeTokcn ))Had TaneH- 1 -ni)-2-((1-MeTHIUPPOTHINH-2-HT)METOKCH )-4 -

(munepasus-1-n1)-5,6,7,8-rerparunponupuno| 3,4-dnupumunny

)

ct OY
N
N/)\CI [ j
N
B
ENj ocHoBaHe Xyrura, DMA

o. N
" T

[0641] Cramus A: Tper-OyTin 4-(4-((0eH3UIOKCH )KapOOHMIT ) TUIIEPa3uH- 1 -1j1)-2-XJ10p-5, 8-

aurunponupuno|3.4-dnupumunns-7(6H)-kapbokcnnat: K pacteopy Tper-Oyrun 2,4-nuxnop-5,8-

muruaponupuao|3,4-dmupumunun-7(6H)-kapookcunara (8 r, 26,30 mmois) B DMA (263,0 mu,
26,30 Mmodb) modasisuti OeH3wm nunepasuH-1-kapdokcunar (5,793 r, 26,30 mmoinb) u N-oTuin-N-
u3onponmInponas-2-amMut (4,721 mi, 26,30 MMOJIb) U peaKLMOHHYIO CMECh ITepeMeIlnBaN IpU
KOMHaTHOH Temmnepartype B TeueHne 2 4. TCX (20% EtOAc/AXM), Y® Bun., mokaszana

3aBEpIICHHE PEAKLMU. 3aTeM PEaKLIMOHHYIO CMECh BBUIMBAJIN B BOAY M dKcTparuposainu JIXM.
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OpraHudeckue CJIou 3aTeM MPOMBIBAIH BOJOH (2X), HACBIIEHHBIM BOIHBIM PACTBOPOM XJIOpHAA
HaTpus, cyiniy Hax MgSO4 1 KOHLIEHTPUPOBAJIH IIPY MOHIKEHHOM naBneHnu. Konuenrpar
3arpy»ainu Ha 220r RegiSep konoHky u xpomarorpaduposanu Ha CombiFlash (0%-10%,
EtOAc:IXM). Bee dpakiuu, coneprkamime xKeaaeMblid TPOAYKT, OObEAMHSUIA U KOHLIEHTPUP OBAITU
¢ nony4yerueM Tper-0yTui 4-(4-((6eHsunokcu )kapOoHmT )unepasun- 1 -mi)-2-x1op-5,8-
murunponupuno|3,4-dmupumunns-7(6H)-kapbokcnnara (9,768 r, 20,02 mmonsb, 76,11 % BbIxOx)
B Buzie Genoii nensl. JCU+XUAJL MC m/z 4882 [M+H]".
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[0642] Cranus B: 6enzun 4-(2-xnop-5.6.7.8-rerparuaponupuno[3.4-dnupumuans-4-

wi)nunepasuH-1-kapbokcunat: Tper-0yTun 4-(4-((0en3mnokcn)kapOoHmw)nunepasus- 1 -mm)-2-

xjop-5,8-nuruaponupuno| 3,4-d Jnupumunun-7(6H)-kapookcunar (9,768 r, 20,02 MMoJib)
pactBopsutu B quxiopmerane (200,2 mit, 20,02 mmodb) u oOpabarbiBanu 2,2,2-TpudTopykcyCcHOM
kucyaoroi (15,33 my, 200,2 MMonb). PeakinoHHY0 CMeCh epeMeInBajIi P KOMHATHON
Temreparype B TeueHue 4 4. Ilocie 3aBepIieHuns 3aTeM peakKiIMOHHYI0 CMECh KOHIIEHTPHUPOBAIN
MPH MOHWKEHHOM J1aBjieHnH U pactBopsuin B EtOAcC u opranudeckue gppakuuu npomeisanu 1M
NaOH (2X), HachIIEeHHBIM BOAHBIM PACTBOPOM XJIOpUAA HaTpws, cymmwin Hag MgSO4 u
KOHLIEHTPHPOBAIIH [IPU NOHIKEHHOM AaBJieHHH. OeHs3u 4-(2-xmop-5,6,7,8-

terparuaporupuno| 3,4-dmupumuaun-4-mn)nunepasus- 1 -kapookcunar (7,406 r, 19,09 Mmonsb,
95,39 % BBIXOM) UCTIOIB30BANIN HETMIOCPEACTBEHHO HA CIEAYIOLIEH cTaauu 0e3 JOMOIHUTEIbHON

ounctku. JCU+XHAJLMC m/z 388,2 [M+H]".
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[0643] Cramus C: 6enzun 4-(2-xa0p-7-(3-(MeTokcumerTokcu)HadraneH-1-mn)-5.6.7.8-

terparuaponupuno|3.4-dnupumuann-4-nin)nunepasud- 1 -kapbokcunar: K 6ensun 4-(2-xmop-

5,6,7,8-terparunponupuno| 3,4-dnupumunns-4-nn)nunepasus- | -kapookcunary, BINAP (0,275 r,
0,442 mmonb) u Pd2(dba)3 (0,203 r, 0,221 mmorb) B atMocdepe aprona nodasisiu Tonyos (221
mi, 11,1 MmMonp) 1 gepe3 peakuuto OapOoTuposanu Ar B Tederne 10 MUH ¢ MOCIENYO UM
HarpeBaHueM 10 100°C B reuenne 10 MuH. 3aTeM peakLIMOHHYIO CMECh OXJIAKJAIU A0 KOMHATHOM
Temreparypsl u Oensun 4-(2-xnop-5,6,7,8-rerparunponupuno| 3,4-dnupumunus-4-nn)nunepasun-
1-kapbokcuiar (4,29 r, 11,1 mmosb) u TpeT-OyTtokcua Hatpus (2,13 1, 22,1 MMoJb) 1o0aBIsIu K
TEMHOMY pacTBOpY B BUAE TBepAbIX Bemects. Hakonen, 3-(MeTokcumeTokcn)HadTanes-1-mn
tpudTopmerancyiabdonar (7,44 r, 22,1 Mmmonb) nobaBsH (B BUAE Macia) U PEaKLHOHHYI0 CMECh
HarpeBasu 10 100°C B Treuenue 1 4. PeakuimoHHy0 cMech OXJIakIaiu 0 KOMHATHOMN TeMIepaTyphl
Y KOHIIEHTPUPOBAJIN NPH NMOHWKEHHOM naBieHun. Konuentpar pactsopsiiu B EtOAc u
IPOMBIBAJIN BOJIOH M HACBHIIIIEHHBIM BOJAHBIM PAaCTBOPOM xXyiopraa Hatpus. OObeMHEHHbIE
opranudeckue ciou cyurmin Hax Na2SO4 1 KOHIIEHTPUPOBaIU IIPU MOHWKEHHOM JIaBJICHHUM.
Ocratok 3atem 3arpy:xanu Ha CombiFlash u xpomarorpaduposanu, ucnonbzys 0% -> 50%
rekcaH: EtOAc B kauecTse smoeHTa. @paximy, coneprkamie YHCThIA MPOAYKT, OOBEIUHSIIN ’
KOHLIEHTPHPOBAJIH [TPU NOHIKEHHOM JaBJICHUHU C MONy4deHneM Oensun 4-(2-xmnop-7-(3-
(MeTokcuMmeTokcH ))HadTaneH-1-mn)-5,6,7,8-rerparunponupuno| 3,4-d | mupumuana-4-
wi)nunepasuH- 1 -kapdokcunara (2,6 r, 4,53 mmoib, 40,9 % Bexon). DCU+XUAL MC m/z 574,2
[M+H]".
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[0644] Cramus D: 6ensuin (S)-4-(7-(3-(merokcumeTokcn )HadTaneH- 1 -ui)-2-((1-MeTuanuppoauIuH-

2-nnm)merokcn)-5,6,7,8-rerparunponupuno| 3,4-dnupumunun-4-nn)nunepasus- 1 -kapookcunar: B
npoOupKe AJIs IPOBEAEHUS peaklnii oA BO3AEHCTBHEM MUKPOBOJIHOBOTO U3JIy4€HUs! paCTBOPSIIN
6ensun 4-(2-xnop-7-(3-(merokcumerokcu)HadraneH- 1-un)-5,6,7,8-rerparuaponupuno| 3,4-
d]mupumunns-4-nn)nunepasul- 1-kapookcunar (300 mr, 0,523 MMonb) B auokcane (6532 Mk,
0,523 mMonb) u oOpabarbiBamu kapOoHaToM nesus (511 mr, 1,57 Mmmone), ocHOBaHHEeM XyHHUTA
(913 mxku, 5,23 mmonb) 1 N-metn-L-nponuaonom (421 wmr, 3,66 Mmonb). 3atemM npobupKy
3aKpBIBAJIM U HArpEBAJIU B MUKPOBOJIHOBOM peaktope npu 170°C B Teuenue 3 4. PeakinoHHyI0
cMech QIIBTPOBAIH Yepe3 CTEKIOBOJOKOHHBIHN (ribTp GF/F. @unbTpaT KOHIEHTPUPOBAIH MIPH
MOHI)KEHHOM JIaBJIEHUH U OCTaTOK 3arpyskanu Ha 12r RegiSep gold kononky u
xpomatorpaduposaau Ha CombiFlash (0%-15%, IXM:MeOH). Bce dpakiuu, coaepraime
YHCTBIN MPOAYKT, OOBENNHSIIN H KOHLIEHTPUPOBAIH ITPH NOHIKEHHOM JIABIIEHHUH C ITOJTyYeHHEM
oensun (S)-4-(7-(3-(merokcumerokcu )Hadranes- 1 -mn)-2-((1 -MeTHImUpP PO INH-2 - 11 )METOKCH ) -
5,6,7,8-terparunponupuno|3,4-d Jnupumunns-4-un)nunepasus- 1 -kapdokcumnara (220 mr, 0,337
MMOb, 64,5 % Bbixon). JCU+XUAJ]I MC m/z 653,3 [M+H]".
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[0645] Cranus E: (S)-7-(3-(merokcumerokcn)Hadranes-1-ni)-2-((1-meTunnupponuans-2-
WI)METOKCH)-4-(runepasus- 1 -mn)-5,6,7,8-rerparuapornupuno| 3,4-d Jmupumunus: PactBop OeH3uI
(S)-4-(7-(3-(meToxkcumerokcH )HadTanes- 1 -mi)-2-(( 1 -MeTHInup pouANH-2-1IT)METOKCH)-5,6,7, 8-
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terparuaponupunol3,4-d jnupumuann-4-wn)nunepasus- 1 -kapdokcunara (220 mr, 0,337 mmonb) B
EtOH (3370 mxkd, 0,337 mmodnb) u TT'® (3370 Mk, 0,337 mmorb) npoaysainu N2 B TedeHHe 5 MUH.
K sTomy pacropy nobasssuu [annanuit Ha yrie (179 wmr, 0,0843 mmons) (Degussa Tum, 10%
macc., 50% H20), u HemeneHHO 3aKpbIBaN 1 poAyBaiu N2 B TedeHHE JOTOIHUTENIbHBIX 5 MUH.
3arem pacTBOp mepemerinBaiu B arMochepe H2 BBeneHHON ¢ MOMOIIBIO BAKYyyMa C
nocienyrImuM nodasieHneM aasieHus mapa. CMech 3aTeM NepeMeLInBalIl IPU TeMITepaType
okpykarouiei cpeasl B TedeHue Houu. JKX/MC nokasan 3aBepiuenue peakuuu. CMech pa30aBisin
MeOH u ¢punsrpoBanu yepes cioii uenura. @uibTpar 3aTeM KOHIEHTPHUPOBAIH ITPH MOHWKEHHOM
nasnennu U (S)-7-(3-(merokcumerokcn)Hadranes- 1-um)-2-(( 1 -MeTuInuppoIuInH-2-1IT)METOKCH )-
4-(munepaszun-1-mn)-5,6,7,8-rerparuaporupuno|3,4-d|mupumunus (91 mr, 0,175 mmons, 52,1 %
BBIXOJI) UCTIONIb30BAJIH B Ciieayroineli craauu 6e3 nononautenbHoi ounctku. JCHU+XUAJI MC

m/z 519,3 [M+H]".
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[0646] Cramus F: (S)-1-(4-(7-(3-(MeToxcumerokcu)HadraneH- 1-wmn)-2-(( 1 -meTunmupponuanH-2-
WI)MeTOKCH)-5,6,7,8-rerparunponupuno| 3,4-d mupumunus-4-un)nunepasus- 1 -mn)npon-2-eH- 1 -
oH: K cycnensuu (S)-7-(3-(merokcumerokcn)HadTaneH- 1 -mn)-2-((1-meTunnupponuans-2-
WI)METOKCH)-4-(runepasus- 1 -mn)-5,6,7,8-rerparugponupuno| 3,4-d |mupumununa (92 wmr, 0,18
MMOJIb) B quxiopmetane (1774 vk, 0,18 MMoub) pu Temneparype OKpy Karoliel cpesibl
nobasisiin Axpunousxjopun (1774 mki, 0,18 MMOJIb) ¢ OCIEAYIOMUM 100aBIeHHEM OCHOBAHUS
Xynura (62 mxJ, 0,35 MMouib). PeakiiMoHHYIO CMeCh 3aTeM MepeMeIIBaii Py TeMIIepaType
OKpyKaroreii cpeanl B TeueHue 1 4. Cmech 3aTeM KOHLIEHTPUPOBAJIH U 3arpyskanu Ha 4 T RegiSep
gold xononky u xpomarorpaduposanu vHa CombiFlash (0%-15%, AIXM:MeOH). Bce ¢paxium,
COZIepIKALINE YUCTBII MPOAYKT, OOBEAMHSIIN M KOHLEHTPHUPOBAJIHN MPH TIOHWKEHHOM JaBJIEHHH C
nosyaeHueM (S)-1-(4-(7-(3-(meroxcumerokcu)HadraneH- 1-wmn)-2-(( 1 -meTuanupponruanH-2-
WI)METOKCH)-5,6,7,8-rerparunponupuno| 3,4-d mupumunus-4-un)nunepasus- 1 -mn)npon-2-eH- 1 -

ona (74 wmr, 0,13 mmoib, 73% Bbixon). JCU+XHAJL MC m/z 573,3 [M+H]".
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[0647] Cramus G: (S)-1-(4-(7-(3-runpokcunadranen-1-mwn)-2-(( 1 -mMeTuamuppoTuanH-2-
WI)MeTOKCH)-5,6,7,8-rerparunponupuno| 3,4-d mupumunus-4-nn)nunepasus- 1 -mn)npon-2-eH- 1 -
oH: (S)-1-(4-(7-(3-(meTrokcumerokcu)HadTaneH- 1-mn)-2-(( 1 -MeTHIUPPOTUAUH-2 - UIT)METOKCH )-
5,6,7,8-terparunponupuno| 3,4-d Jnupumunns-4-un)nunepasus- 1 -wn)npon-2-en-1-ou (74 wmr, 0,13
MMOJIb) pacTBopsiiu B MetaHode (4307 mku, 0,13 MMonb) u 00pabaThIBaIN XJIOPUCTHIM BOAOPOAOM
(1077 mxa, 6,5 mmonb) (BonH.). Peakunonnyro cmech nepemennBaroT npu 5S5°C B Tedenue | u.
PeakiinoHHyr0 cMech KOHLIEHTPUPOBAJIH IPU MIOHMKEHHOM JaBIICHUH U pecyCrneHaupoBanu B 1,5
vt MeOH. Cycnensuro 3arpyskanu Ha Gilson (nmpemap. B2XX), u smrouposanu 5-->95%
ACN/0,1% T®K B Bone/0,1% TPK. Bee ¢ppakumu, coneprraiiie YUCTbIH NPOAYKT, OOBETUHSITN U
TOGUIN3UPOBAIH B TeUueHHe HOUH ¢ nonydeHueM (S)-1-(4-(7-(3-rugpoxcunadranen-1-mm)-2-((1-
METHJIMUAPPOIHIUH-2-WIT)METOKCH)-5,6,7,8-Terparunponupuno| 3,4-d [mupumunus-4-
win)nunepasuH-1-umnpon-2-eH-1-ona (26 mr, 0,049 mmons, 38% Bexox). CU+XHUA MC m/z
529,3 [M+H]".

ITPUMEP 128

1-(4-(2-(3-(aumeTunamMuHoO))azeTuauH- 1 -1n)-7-(3-runpokcunadranes- 1 -um)-5,6,7,8-

terparuaponupuno|3,4-d|mupuMunrH-4-un)nunepasun- 1 -ui)nporn-2-ex- 1-on
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[0648] Cranus A: 6en3mn 4-(2-(3-(aumeTrnamMuHo))azeTuaus- 1 -mm)-7-(3-
(MeTokcumerokcu)Hadranes- 1 -mn)-5,6,7,8-rerparugponupuno| 3,4-d | mupumuaua-4-
un)nunepasuH-1-kapookcunat: K pactsopy Oensun 4-(2-xaop-7-(3-(merokcumerokcu)HadraneH-
1-m)-5,6,7,8-rerparunponupuno| 3,4-d | mupumunun-4-mn)nunepasus- 1 -kapodokcunara (0,20 r,
0,35 MMoJTB) B CMeCH H30MEPOB rekcana 1o0assud N,N-IMMeTHIa3eTHIUH-3-aMUH THIPOXJIOPUA
(0,24 r, 1,7 mmonb) u N-atuin-N-uzonponunnponan-2-amuH (0,45 T, 3,5 MMOJIb) U peaKLIMOHHYIO
cmech HarpeBanu A0 80C B TeueHue 72 4. PeaklIMOHHYIO CMeCh KOHLIEHTPUPOBAJIH NPU
MOHI)KEHHOM JIaBJIEHUH U OCTaTOK XpoMaTorpaguposaiu ¢ ucnoabzosanuem 0-->20%
MeOH/IXM B kauecTBe 3JIF0eHTa C mosydeHneM OeH3mn 4-(2-(3-(quMeTniiaMiHo )a3eTuauH- 1 -
nn)-7-(3-(meTokcumerokcu )Hadranen- 1 -mn)-5,6,7,8-rerparugponupuno| 3,4-d | nupumuaua-4-

un)nunepasus-1-xkapookcunata (0,25t, 105%). SCU+XHUALMC m/z 638,3 [M+H]".

[0649] 1-(4-(2-(3-(aumeTHnaMHUHO)a3eTUANH- 1 -1i)-7-(3-rugpokcunadranes-1-mn)-5,6,7,8-
terparuaponupuno|3,4-d | mupumuann-4-nn)nunepasud- 1 -un)nporn-2-eH- 1 -oH nmonxydanu corjacHO
cnioco0y IIpumepa 127, 3amensis 6en3un 4-(2-(3-(aumernnamuHo))a3zeTuaus- 1 -mn)-7-(3-
(MeToxcumerokcu)HadTanes-1-un)-5,6,7,8-rerparugponupuno| 3,4-dmupumuaua-4-
win)nunepasuH-1-kapookcuiat Ha Oen3u (S)-4-(7-(3-(merokcumeTokcu )HadTaneH-1-mm)-2-((1-
METHJIHPPOIUINH-2-WI)METOKCH)-5,6,7,8-TeTparunponupuno| 3,4-d [mupumunun-4-

un)nunepasuH-1-xkapookcunat Ha cragun E. DCU+XUAJI MC m/z 514,2 [M+H]".
IMPUMEP 129

1-[4-[7-(3-runpokcu-1-HadTmn)-2-[(1R)-1-[(2R)-1-MeTrnmupponuanH-2-ui |3Tokcu]-6,8-

aurunpo-5SH-nupuno(3,4-dmupumuans-4-un | nunepasus- 1 -wi|npon-2-ex-1-on
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[0650] Cramust A: Tper-Oytua (2R)-2-[(1R)-1-runpokcudtui Jnupponunans-1-kapookcunat: Cmech

BH3-Me;S (10 M, 549 mkn) u (3aS)-1-metun-3,3-nudennn-3a,4,5,6-rerparugponuppodo| 1,2-
c][1,3,2]okcazabopona (1,00 M, 844 mku,) B TT'® (10 mu) nepemernusanu npu 15 °C B Teuenue 1
4. K cmecu nobasmsiiu pactBop Tper-OyTiu (2R)-2-auerunnupponuans- 1 -kapookcunar (0,90 T,
4,22 mmonb) B TT® (10 mi1) u cmech nepemerusany npu 15 °C B reuenue 1 4. B cmech nobasisuiu
metaHoT (2,00 MIT) 1 peaKkIOHHYIO CMECh KOHIIEHTPHUPOBAIU MTPH MOHI)KEHHOM JIABJICHHH.
OcraTok ouHIIaNU ¢ MOMOLIBI0 KOJOHOUYHOH XpoMaTorpaduu (S10,, nerponeitHblii
s¢up/s>Tunaunerar = 50/1 - 5/1) ¢ nonyuerunem tper-Oyrun (2R)-2-[(1R)-1-

THIPOKCUATH [THppouauH- 1 -kapookcunata (0,60 r, 2,79 mmonb, 66,0 % BBIXO) B BUZE
6ecuperroro Macaa. 'H SAMP (400MI't, CD;0D) & = 5,18 (ym. c., 1H), 3,73 (ar, J=4.8, 8,0 'l
1H), 3,70 - 3,43 (m, 2H), 3,28 (o, J = 6,64, 10,8 T'u, 1H), 1,96 (xB.A., J=7,2, 12,8 ', 1H), 1,89 -
1,68 (M, 2H), 1,62 (yur c., J= 6,4 ', 1H), 1,47 (¢, 9H), 1,15 (n, J = 6,0 I'yy, 3H).
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[0651] Cramus B: Oensun 4-[7-(3-6ensunokcu-1-nadpTun)-2-[(1R)-1-[(2R)-1-Tper-

Oy TOKCHUKapOOHMIITUPPOIUAUH-2-1J1 |3TOKCH |-6,8-nurunpo-S H-mupuno| 3,4-d |Jmupumuana-4-
wi|nurnepasuH-1-kapookcunat: K pactsopy 6ensnn 4-[7-(3-0enzmnokcu- 1-HadTmn)-2-
MeTWICYIbGUHUI- 6,8-aurunpo-5SH-nupunol3,4-d Jmupumuaun-4-un|nunepasus-1 -kapOokcumnara
(0,70 r, 1,08 mmosib) u TpeT-0yTui (2R)-2-[(1R)-1-ruapoKCUd T |IUppoIuaIuH- 1 -kapOoKcHiaTa
(349 wr, 1,62 mmonb) B TT'® (10 M) nobasmsumu Tper-BuONa (312 wmr, 3,24 MMoIb) 1 cMech
nepemernnsaiu npu 10 °C B Teuenue 1 4. Cmech pazdasisiu Bogoii (10 Mit) 1 BOAHBIH CIoi

sKcTparupoBany stunareratoM (3 X 10 mur). O6bennHEHHbIE OPraHIMYECKHe CIOH POMBIBAIIN
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HACBIIEHHBIM BOJHBIM PacTBOpOM XJyiopuza Hatpus (20 mu), cymmnn Hax Na, SOy, punbTpoBanu u
KOHLIEHTPUPOBAJIH MIPU NOHIKEHHOM AaByieHUH. OCTaTOK OYUIIAIH C TIOMOIIBIO KOJIOHOUHON
xpomartorpaduu (SiO,, nerposeiinbiii 3¢up/sTun auerar = 3/1) ¢ nonyuenuem oenzun 4-[7-(3-
6ensunokcu-1-nadprum)-2-[(1R)-1-[(2R)-1-Tper-Oy TOKCHKapOOHUITUP POIUANH-2 -1 |3TOKCH |-6,8-
nuruapo-5H-nupuno| 3,4-d |mupumuann-4-ui | nunepasul-1-kapookcumara (0,35 r, 412 MKMOUIb,
38,1 % BBIXOJ) B BU/E *kenToro Teepaoro semecrsa. JCU+XHUAL MC m/z 799.4 [M+H]".

(I:bz
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[0652] Cramus C: 6ensun 4-[7-(3-6ensunokcu-1-naptun)-2-[(1R)-1-[(2R)- nuppoauaus-2-
wi|3tokcu]-6,8-nuruapo-SH-mupuno| 3,4-dnupumunns-4-nun|munepasus- 1 -kapbokcunar: Cmech
oensun 4-[ 7-(3-0ensunokcu-1-naptmn)-2-[(1R)-1-[(2R)-1- TpeT-OyTOKCUKapOOHMITUPPOITUANH-2-
wi|3tokcu|-6,8-nuruapo-SH-mupuno| 3,4-d|mupumunun-4-nn | nunepasus- 1 -kapobokcunara (0,30 T,
375 mxmornb) u TOK (642 wmr, 5,63 mmodns, 417 mxin) B nuxiopmetane (0,42 i) nepeMernnBani
npu 10 °C B Teuenue 1 4. CMech KOHLIEHTPUPOBAIHU NPHU MOHWKEHHOM JIABJIEHUH C TOJTy4YeHHEeM
6en3un 4-[7-(3-6en3unokcu-1-wadrun)-2-[(1R)-1-[(2R)- nupponuanH-2-ui|3ToKcu]-6,8-gurunpo-
SH-mupuno[3,4-d|mupumunus-4-un Jnunepasus- 1 -kapookcunara (305 mr) XKXMC [M+1]:
DCU+XUAL MC m/z 699,2 [M+H]".
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[0653] Cramus D: Oensun 4-[7-(3-6ensunokcu-1-nadgrin)-2-[(1R)-1-[(2R)-1-meTunnupponugus-2-
wi|atokcu]-6,8-nuruapo-SH-mupuno| 3,4-dmupumunus-4-ni|munepasus- 1 -kapookcnnar: Cmech
Oen3un 4-[7-(3-6ensunokcu-1-nadrun)-2-[(1R)-1-[(2R)- nupponuaus-2-ui|3Tokcu]-6,8-gurunpo-
SH-nupuno[3,4-d|nupumunus-4-wun |nunepasus- 1 -kapookcunata (0,30 T, HEOYHIEHHBIH),
dopmanbreruna (210 mr, 1,85 mmons, 192 Mk, 37 % B Bone) u AcOH (22,16 mr, 369 MkMOUIb,
21,1 mka) B metanode (3,00 mur) nepememuBany npu 15 °C B Teuenue 0,5 u. K cmecu noGassiiu

NaBH;CN (58,0 mr, 923 Mkmonb) 1 cMmech nepeMernnBaiy npu 15 °C B Teuenne 48 4. B cmech
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nobasisuin HyO (5 mr) mpu 0 °C, u BomHBIH cIoi SKcTparnpoBaiu stuianeratoM (3 < 10 m).
OO0pennHeHHble OpraHYeCcKHe CIOU MIPOMbIBAJIN HACBIIIIEHHBIM BOJHBIM PACTBOPOM XJIOpUAA
Hatpus (15,0 mun), cymn Hag Nap; SOy, GuabsTpoBany ¥ KOHIEHTPHUPOBATH MPH MOHUKEHHOM
nasneHnd. OCTaTOK OYUINAJH € IIOMOIIBIO o0patneHHo-¢pa30Boil pusm-xpomarorpadun [Boga(0,10
% MypaBbUHAs KUCJIOTA)/alleTOHUTPUJI| ¢ moyueHuemM OeHsun 4-[ 7-(3-0en3unokcu- 1 -HahTmm)-2-
[(1R)-1-[(2R)-1-MeTuanuppOauauH-2-11 |3TOKCH | -6, 8-nurunpo-5 H-mupuno[ 3,4-d |nupumunus-4-
wi|nunepasuH-1-kapbokcuiata (0,10 r, 126 Mxmodib) B Bue skentoro macia. JCHU+XHUA I MC
m/z 713,4 [M+H]".
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[0654] Cramus E: 4-[2-[(1R)-1-[(2R)-1-MeTuanuppoauarH-2-1i |3TOKCH |-4-tunepa3uH- 1 -ui-6, 8-

auruapo-SH-nupunol3.4-d ] nupumuans-7-ui|HadTaneH-2-oa: AMMHuak 0apOOTHPOBAIN B METAHOJ
(3 mu) ipu -78 °C B Teuenue 30 muH. Oen3un 4-[ 7-(3-0enszunokcu- 1-vagptun)-2-[(1R)-1-[(2R)-1-
METHJIMTAPPOIHINH-2-WI|3TOKCH |-0,8- muruapo-SH-mupuno| 3,4-d | mupumunus-4-wi | nunepasuH- 1 -
kapOoxkcunar (0,09 r, 126 mxmonb) u cyxoit 10% Pd/C (0,10 r) 3arem nobasnsinu u cMech
nepemernnsaiu npu 10 °C B Teuenue 1 1 B armocdepe Hy (15 GpynT/kB. mrotim). PeakunonHyro
cMech QUIBTPOBANU U (PUIBTPAT KOHLIEHTPUPOBAIH MPHU MOHWKEHHOM JaBJIEHUH C MOJyYeHHeM 4 -
[2-[(1R)-1-[(2R)-1-MeTuAnHuppOMUaUH-2- 11 |3TOKCH | -4-nunepasus- 1 -ui-6,8-nurunpo-SH-

nupuio| 3,4-dmupumunun-7-un|Hadranen-2-omna (0,04 r, HEOUHIIEHHBIN) B BUIE JKEITOTO Macia.
SCU+XUAJIMC m/z 489,2 [M+H]".
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[0655] Cramus F: 1-[4-[7-(3-runpokcu-1-nadtun)-2-[(1R)-1-[(2R)-1-meTunnupponuann-2-
wi|3tokcu]-6,8-nuruapo-SH-nupuno| 3,4-d | nupumuann-4-wi|nunepasus- 1 -ui|npomn-2-eH-1-ou: K
pactBopy 4-[2-[(1R)-1-[(2R)-1-MeTunnupponuut-2-ui| 3ToKCH|-4-numnepasus-1-un-6,8-quruapo-
SH-nupunol[3,4-d|mupumunus-7-wi|HadraneH-2-omna (0,04 r) u E;N (124 mr, 1,23 Mo, 171
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MKT) B JIXM (2,00 M) npu -40 °C nobasisinu npon-2-eHown npon-2-eHoar (7,23 mr, 57,3
MKMOJIb) ¥ PEaKLIMOHHYIO cMech nepemernnsany npu -40 °C B Teuenue 0,5 4. B cmech nobasismu
metaHo (0,10 MIT) 1 KOHIEHTPUPOBAJIH NPY MOHKEHHOM AaBlieHUH. OCTaTOK OYMINAIIH
npenapatuBHOi BOXX (kxomonka: Phenomenex Synergi C18 150*25* 10mkm; mogBmkHas daza:
[Boma (0,225%mypaBbrnas kuciaora)-ACN]; B%: 10%-37% B Teuenue 10 MuH) ¢ nonydeHuem 1 -
[4-[7-(3-runpokcu-1-nadptun)-2-[(1R)-1-[(2R)-1-meTunnupponnanH-2-ui|3Tokcu|-6,8-nuruapo-
SH-mupuno[3,4-d | mupumuaus-4-wn Jnunepasus- 1 -un Jnpon-2-eH-1-ona (9,13 wmr, 15,5 MkMoIIb) B

BUJIE XkenToro TBepaoro semectsa. JCU+XUAJ MC m/z 543,4 [M+H]".
TTPUMEP 130

1-(4-(7-(3-ruppoxcunadranen- 1-mn)-2-((S)-1-((S)-1-merunnuppoauauH-2-mi)3Tokcn)-5,6,7,8-

terparuaponupuno|3,4-d|mupumuans-4-un)nunepasus- 1 -um)npon-2-eH- 1 -oH

-y
)

B
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[0656] 1-(4-(7-(3-runpoxcunadranes-1-mm)-2-((S)-1-((S)-1-meTunnupponuanH-2-1i)3TOKCH)-
5,6,7,8-terparunponupuno| 3,4-d Jnupumunns-4-un)nunepasus- 1 -win)npon-2-eH-1-oH nonyydanu
a”anorn4yHo criocody B ITpumepe 129, 3amensis (3aR)-1-mernn-3,3-nudennn-3a,4,5,6-

EE ]

terparunporuppoio| 1,2-c][1,3,2]okcazabopon Ha (3aS)-1-meTnin-3,3-qudennn-3a,4,5,6-
terparuaponupponof 1,2-c][1,3,2]okcazadbopon Ha Ctaguu A u Takxke, 3aMeHsist TpeT-0yTu (25)-2-
aleTUINMUPPOIUANH- | -kapOokcuaT Ha TpeT-0yTuu (2R)-2-aneTunnupponunuH- 1 -kapOokcunar Ha

Cramuu A. SCU+XUAJIMC m/z 543,4 [M+H]".
[TPUMEP 131

1-[4-[2-[(1R)-2-[aTun(meTrn)amuno]- 1 -MeTHI-3TOKCH |- 7-(3-ruapokcu- 1 -Had 1 )-6,8-

aurunpo-5SH-nupunol(3,4-d]mupumuans-4-un|nunepasus- 1 -wi|npon-2-ex-1-on
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[0657] Cramust A: (2R)-1-[>Tun(merin)amuHo JuponaH-2-oi: (2R)-2-metmnokcupas (540 wmr, 9,31

MMOJTb, 651 MKi) noGasnsmu k N-metnmstanamuny (500 mr, 8,46 mmons, 725 mkin) 8 MeOH (10
mi). [Tonydennsiii pactBop nepemertuanu npu 80 °C B TeueHue 3 4 B repMETHIHO
3aKphIBaromelics: mpodupke. ITocie 3aBepuieHnst peakuy, CMeCh KOHLIEHTPHPOBAIN TIPU
MOHM)KEHHOM JaBJIEHUH C NoyueHneM (2R)-[stun(mernn)amuHo|nponas-2-omna (260 mr,
HEOUHIIEHHBIIT) B BUE CBETJIO-XKEJITOrO Macya, KOTOPOE HCIOIb30BAIH HETTOCPEACTBEHHO Ha

crenyroeii cranuu 0e3 TOMONIHUTEIbHON OUHUCTKH.
¢ Q)
S BHOC@%V(

[0658] Cramus B: 6ensun 4-[7-(3-6ensunokcu-1-nadgtun)-2-[(1R)-2-[3tun(mernn)amuno |- 1 -meTni-
aTOKCH]-6,8-nurunpo-5H-nmupuno| 3,4-d |nupumuaun-4-un Jnunepasus- 1 -kapbokcunar: K pacrsopy
(2R)-1-[>Trn(meTn )amuHo Juponas-2-ona (217 mr, 1,85 mmoub) B Tonyose (20 mut) nobassiiu
Oensun 4-[7-(3-6ensunokcu-1-Hadrmn)-2-meruncynbpunnn-6,8-gurunpo-SH-nupunol 3,4-
d]mupumuaus-4-nn|nunepasus- 1-kapookcunar (400 mr, 617 mxmons), Pdy(dba)s (56,6 mr, 61,8
MKMOJb), BINAP (76,9 mr, 124 mxmounb) u NaOtperBu (178 wmr, 1,85 Mmons,) 1 cmech
nerasuposaiu N2 B Tederne 15 muH u 3arem Harpesanu 10 90 °C B reuenue 16 4 B atmocdepe Nj.
IToce 3aBepLICHHs PEAKLMH, PEAKLIHOHHYI0 CMeCh (PUIBTPOBAIH U (PHIBTPAT KOHIEHTPHPOBAIIH
MpH MOHMXKEHHOM naBieHnn. OcTaTok ouninaiu odpaieHHO-(a30Boi Xpomarorpadueii ¢
nony4yerneM 0ensmn 4-[ 7-(3-6enszunokcu-1-madtun)-2-[ (1R)-2-[3tun(mermn)amuHo |- 1 -MmeTu-
3TOKCH]-6,8-nurunpo-5H-nupunol3,4-d lnupumuann-4-wn | nmunepasus- 1 -kapOokcunara (110 mr,
153 mMkmoib, 24,8 % BeIXOA, 97,5 % uncrora). ICU+XHUAJLMC m/z 701,4 [M+H]".
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[0659] Cramus C: 4-[2-[(1R)-2-[3Tun(MeTwi)aMuHO]-1-MeTUI-3TOKCH |-4-nTunepa3uH- 1 -mi-6,8-

urnapo-SH-nupunol3.4-dnupumunns-7-unlaadranen-2-on: K pacrsopy 6enzun 4-[7-(3-
Oensunokcu-1-nadgrun)-2-[(1R)-2-[3tun(mernn)amuno] -1 -meTnin-3Tokcu|-6,8-nurunpo-SH-
npuno|3,4-dnupumunun-4-un|nunepasus-1-kapbokcunara (100 mr, 143 mxmons) B MeOH (3,00
mi) nobasnsun HCI/MeOH (4 M, 143 mkin), ¢ nocnenyromum aobasnenuem Pd(OH),/C (50 mr) B
armoctepe N,. CycrieH3uro nera3upoBaiy B BakyyMe u npoxnysainu H, Heckonbko pa3. Cmech
nepemernnsaiu B armochepe Hy (15 dynt/kB. aroiim) mpu 40 °C B Teuenue 4 4. [Tocne
3aBepIIEHHs] PEAKIIUH, PEAKIMOHHYIO CMeCh (PUIBTPOBAH U (PUIBTPAT KOHLIEHTPHPOBAIH C
nonyueHueM 4-[2-[(1R)-2-[atun(mernn)amuHo]-1-MeTun-3TokcH|-4-nunepasus- 1 -ui-6,8-gurunpo-
SH-tupuno[3,4-d|nupumunun-7-un |HadraneH-2-omna (76,0 mr, 125 mxmonsb, 87,5 % Beixon, 90,3
% uncrora, 2 HCl), KOTOpbIil UCTIONIb30BaIM HEMOCPEACTBEHHO HA CeNyoIel ctanuu 0e3

pornonHuTenbHol ounctkn. DJCU+XUAJL MC m/z 477,2 [M+H]".
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[0660] Cramus D: 1-[4-[2-[(1R)-2-[3Tun(meTwn)amMmuno]|- 1 -meTun-3tokcu |-7-(3-ruapokcu-1 -
HadTnN)-6,8-nurnnpo-SH-nupuno|3,4-dnupumunun-4-un|nunepasus- 1 -un Jnpon-2-en-1-on: K
pactBopy 4-[2-[(1R)-2-[3Trin(MeTHI)aMUHO |- | -MeTHII-3TOKCH |-4-THriepa3uH- 1 -ui-6,8-quruapo-
SH-mmpunol[3,4-dnupumuauns-7-wn|Hadranen-2-ona (70 mr, 127 mxmons, 2 HCl) u DIEA (98,8
mr, 764 Mxmonb, 133 Mki) B JIXM (1,50 min) nobasnsnu npon-2-eHoun npon-2-eHoar (12,9 mr, 102
MKMOJIb) IO Karyisim mipu - 50 °C. Cmeck nepemerinBanu npu -40 - -20 °C B Teuenne 30 MUH.
ITocne 3aBepiienus peakiun, B cMech 1odasisn MeOH (17,0 Mr) u KOHIEHTPUPOBAIH MTPH
noHWkeHHOM naBieHnn. Ocratok pazbasisui Boxoit (1 mi) u akcrparuposanu JIXM (3 x 6 m).
Oprannydeckue cnou cymnin Hajg Na, SO, 1 KOHIEHTPUPOBAIH TP NOH)KEHHOM JaBJICHUH.
Ocrarok ounmmanu npenaparusaoii BOXX (kononka: Phenomenex Gemini
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150*25mm™* 10Mkm; mogBrokHAs asa: [Boga (0,05% runpokcun ammonus 06/06)-ACN];B%: 48%-
78%,10muH) ¢ noayuenuem 1-[4-[2-[(1R)-2-[sTun(mernn)amuno]-1-meTun-s3rokcul-7-(3-
ruapokcu- 1 -Hadtin)-6,8-nuruapo-SH-nupuno| 3,4-d | nupumunus-4-un | nunepasu- 1 -un|npon-2-
eH-1-oHa (9,23 mr, 17,2 Mxmons, 13,5 % Bbixon, 98,7 % 4uctoTa) B BUAE JKENTOTO TBEPAOTO

semectea. JCU+XUAJ]I MC m/z 531,3 [M+H]".
[TPUMEP 132

1-[4-[2-[(1-umKIOTeKCUITUPPOTHINH-3 -HT)METOKCH |- 7-(3-ruapokcu- 1 -Had Tii)-6,8-qurunpo-

SH-nupunol 3,4-d|nupumunus-4-wn Jnunepasus- 1-un|npon-2-eH- 1 -oH
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[0661] Cramus A: 1-IIUKJIOreKCHINUPPONUANH-3-KapOokcunaT: K pacTBopy MeTuUi NuppoIuanH-3-

kapOokcunar (1,00 r, 6,04 mmosns, HCl) u DIEA (780 wr, 6,04 mmonb, 1,05 M) nobaBnsiu

LUKJIOTeKCaHoH (652 mr, 6,64 mmonb, 686 M) 1 HOAc (725 wmr, 12,1 mmoss, 691 mki) npu 0 °C.
Peakimonnyro cmech nepemernusaiu npu 0 °C B Tedenue 0,5 4. B peakiimoHHy0 cMech 100aBIsIn
NaBH(OAc); (3,84 1, 18,12 mmonb) nopuusimu ripu 0°C. PeakIMOHHYIO CMeCh MepeMeInnBaIy Ipu
0-15°C B Teuenue 12 u. ITocne 3aBepiueHus peakuy, B PpeaKLIMOHHYIO CMeCh 100aBIsLN BOABI (5
MJT) U OpraHnyeckue (a3pl KOHLEHTPUPOBAJIN NP NOHWKEHHOM AaBJIeHUH. BoxHeIi cioit
skctparupoBanu JIXM (10 ma x 2) u pH nosommnu vaceimenHbM NaHCO; (10 mim) u Na,COs (2
mi) no pH>8. Opranudeckue ciou oobeauHsANy, cymmnu Hag Na,SO4 1 KOHIIEHTpUPOBaU MPU
noHWwkeHHOM nasieHnn. OcraTtok paszdasisiin cmecbto MTBE/merponetinsiii a¢up (1:3, 20 M) u
¢uIbTpaT KOHLEHTPUPOBAJIN IIPU TOHWKEHHOM JIaBJICHUH C MOJy4YeHHEeM MeTH 1-
LUKJIOTeKCHITTUPPpOIuaAnH-3-kapookcunara (1,00 r, 4,73 mmonb, 78,4 % BbIXO) B BHIE

kopuuHeBoro mMacia. JCU+XUAJIMC m/z 212,2 [M+H]".
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[0662] Ctramus B: (1-mukiorekcuanuppoanans-3-mi)meranon: K pacrsopy merun 1-

LUKJIOTEKCHIIUPPOTUANH-3-kapookcunara (1,00 r, 4,73 mmonb) B TT'® (20 mut) nodasisiu
LiAlH, (413 mr, 10,9 mmonb) nipu -10 °C. Peakinonnyto cMech nepemernnaiu npu -10 °C B
teyenne 0,5 4. B peakinonHyo cMech 100aBiisiin HachimeHHOro Na, SOy (2 mit) u cMmech
¢unsTpoBanu u ocanok Ha punbTpe npombiBan TT'® (3 % 50 mi). OObeAMHEHHBIE OPraHUYECKUE
CJIOM KOHLIEHTPHPOBAIH [IPU TIOHWKEHHOM JIaBJIEHHHU C ToyueHueM : (1-
LIUKJIOTeKCHIITHPPONUANH-3-ui)MeTanona (800 mr, 4,36 Mmob, 92,3 % BbIXON) B BUAE
GecuserHoro macna. "H SIMP (400MTI'u, XJIOPOD®OPM-d) 6 =3,71 (nm, J=4,1, 10,0 I'u, 1H),
3,53 (an, /=4,4, 10,0 T'y, 1H), 2,90 (ut, /=4,4, 8,8 ', 1H), 2,74 (an, J = 3,2, 8,8 'y, 1H), 2,53 (nx,
J=16,8,88Tw, 1H), 2,36 - 2,24 (m, 2H), 2,04 - 1,93 (M, 2H), 1,90 (yu. c., 2H), 1,78 - 1,64 (M, 3H),
1,61 -1,52 (m, 1H), 1,33 - 1,12 (m, 5SH)

[0663] 1-[4-[2-[(]1-uKIOreKCHITHPPOTUINH-3-H1)METOKCH |-7-(3-ruapokcu- 1 -uadtumn)-6,8-
aurunpo-SH-mupunol 3,4-d Jnupumuaus-4 - Jiunepasus- 1 -ui|npon-2-eH- 1 -oH monyvanu
a”anorn4yHo criocoOy muis Ipumepa 131, 3amensist (1-1UKIOreKCHIMUPPONUANH-3-1IT)METaHOI Ha

(2R)-1-[>tun(merun)amuHo Jnponan-2-on #a Ctaguu B. DCU+XUAJI MC m/z 597,4 [M+H]".
TTPUMEP 133

1-[4-[7-(3-runpoxkcu-1-HadTun)-2-(3-MopdonuHnponuiaMuHo)-6,8-quruapo-SH-nupuno[ 3,4-

d]mupumunuH-4-wn Jnunepasus- 1 -ui |npon-2-eH-1-oxH
o
N
®
Lo Satase
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[0664] Cramus A: 6ensun 4-[7-(3-0ensunokcu-1-Hadrmn)-2-(3 -mopdonuHnponunaMuHo)-6,8-

r4

aurunpo-5H-nupuno[3,4-d Jnupumuans-4-mn Jniunepasus- 1 -kapookcunar: Pacrsop 6en3un 4-[7-
(3-6enzunoxcu-1-nadTmn)-2-metTuncyabPpuHmI-6,8-quruapo-S H-mupuno| 3,4-d [nupumuaua-4-
wi|nunepasuH-1-kapbokcunata (400 mr, 617 Mxkmons) u 3-mopdonuHnponan-1-amuna (534 mr,
3,70 mmounb, 540 mka) B JIMCO (4,00 mi) Harpesaiu o 100 °C B reuenue 12 4. ITocne
3aBepIIeHUs] PeaKIuK, CMeCh pa3daBiisin Bonok (4 mi) u skcrparuposanu EtOAc (3 x 20 mu).
Oprannydeckye ciou MPOMBIBAJIHM HACHIIEHHBIM BOAHBIM PacTBOPOM XJjiopuaa Harpus (30 mu),
cywmiu Hag Na,SO4 1 KOHUEHTPUPOBAJIHU MPU NOHIKEHHOM JiaBieHnu. OCTaTOK OYMINAIN C
TIOMOLITBIO KOJIOHOYHOM XpomaTorpaduu Ha Al,Osz amounpyst cmecsro Jtunanerat/IlerponeiHbit
a¢up (20> 100%) ¢ moayueruem 6ensui 4-[ 7-(3-6ensunokcu- 1 -vadTen)-2-(3-
MOP(ONUHIPONHIAMUHO)-06,8-nuruapo-5S H-nupuno| 3,4-d |nupumuann-4-ui|nunepasus- 1 -
kapOokcuiara (245 mr, 320 mxmonb, 51,8 % Bbixon, 95,0 % 4rcToTa) B BUAE KEJITOTO Macia.

DCU+XUAL MC m/z 728,6 [M+H]".

[0665] 1-[4-[7-(3-runpokcu-1-nadpTin)-2-(3-mopdonuHnponmaMuHo)-6,8-quruapo-5H-
nupuno| 3,4-dmupumunun-4-un Jnunepasuf- 1 -wi|npomn-2-eH- 1 -0H MoJydaiy aHAJIOTHYHO CIIOCO0y
nust [pumepa 131, 3amensis 6ensun 4-[ 7-(3-0ensmnokcu- 1 -Hadtin)-2-(3-
MOpP¢ ONIMHNPONIIIAMUHO)-6,8-nuruapo-5 H-nupuno| 3,4-d |nupumuann-4-ui|nunepasus- 1 -
kapOokcuiar Ha 6ensui 4-[ 7-(3-6ensmnokcu- 1 -HadTmn)-2-[ (1R)-2-[>Tun(mermn)amuHo |- 1 -MeTI-
3TOKCH|-6,8-murunpo-5H-nupuno| 3,4-d [nupumuaun-4-un Jnunepasus- 1 -kapookcunar va Cragnu

C. OCU+XUAJIMC m/z 558,6 [M+H]".
[IPUMEP 134

(R)-1-(4-(7-(3-runpokcunadranes- 1 -un)-2-(munepuaus-3-mIMeTokcH)-5,6,7,8-

terparuaponupunol3,4-d|mupumunuH-4-wn)nunepasus- 1 -um)npon-2-eH- 1 -on

305



N
()
HO N /)\ ez
SOBAEC
N
U :
HO\_ o,
: HO R
(R - N
|
HN Boc

[0666] Ctamus A: Tper-Oytun (3R)-3-(ruapokcumernn)nunepuans-1-kapbokcunar: TOA (1,76 T,

17,4 mmonb, 2,42 mi) nobasmsnu k pacteopy [(3R)-3-nmunepunui|meranona (1,0 r, 8,68 mmorb) B
TT'® (25,0 M), 3aTem nodasisiu pactsop Boc,O (1,89 1, 8,68 mmons, 1,99 mi) B TT'® (5 mn) mpu
15 °C. Cmech nepememnBanu npu 15 °C B reuenue 12 4. PacTBoputens yaansanu npu
MOHWKEHHOM JIaBJICHUH U OCTaTOK pacTBopsutu B 3tuianerare (50 mu) u H,O (30 mit). PactBop
nonakucysiiu nomoinbsio HCI (6 M) no pH~6 u cnou paznensuii. Opranuyeckuie Cjou MpOMbIBAJIH
HACBILEHHBIM BOIHBIM PacTBOPOM XJsiopuza HaTpus (3 X 50 M) u oObeANHEHHbIE OPraHUYeCKUe
(hba3bl KOHLIEHTPUPOBAJIH JOCYXa C MONTydYeHHueM TpeT-0yTui (3R)-3-(THAPOKCUMETHI ) TUTIEPUTH-
1-kap6okcuiara (1,68 r, 7,80 mmosib, 89,9% Beixoa, 100% unctoTa) B BUae OECIBETHBIX
kpuctamios. 'H SIMP (400MI ', xnopodopm-d) § = 3,73 (ym. ¢., 2H), 3,51 (ymr. 1., J = 6,8 T'1y,
2H), 3,05 (yw. c., 2H), 1,83 - 1,71 (m, 2H), 1,62 (ym. c,, 1H), 1,46 (c, 9H), 1,44 - 1,37 (m, 1H),
1,35-1,22 (m, 1H).

(I‘,bz ?bz

) )

@ @
BnO. N N/)\S - BnO. N N/)\O s,
1 (R)
(o]
Y
O O Boc

[0667] Cramus B: 6enzun 4-[7-(3-0ensunokcu-1-vadtun)-2-[[(3R)-1-TpeT-0yToKCUKapOOHHT -3-

MUMEePUIII |MeToKCcH |-6,8-nurnapo-5H-mupuno| 3,4-d |mupumunus-4-wn | nunepasus- 1 -
kapOoxcunar: K pacrBopy Tper-Oytun (3R)-3-(ruapokcumeTn) nunepuans- 1-kapookcunara (332
mr, 1,54 mmons) B TI'® (5 mi) nobasisutu Tper-BuONa (223 wr, 2,32 mmods). Pactop Oenswt 4-

[7-(3-6en3unokcu-1-nadgrum)-2-merun cynbhunmn-6,8-nurunpo-SH-nupuno|3,4-dnupumunns-4-
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wi|nunepasuH-1-kapookcmnata (500 mr, 772 mxmons) B TT'® (5 mu) 3atem nobasnsiim u cMech
nepemversaiu npu 0 °C B Tedyenue 1 4. PeakioHHy0 cMech (DUIIBTPOBAIN U KOHLIEHTPUPOBAIN
[PH MOHIKEHHOM JJaBJICHUH U OCTATOK OYMINAJIHU C TIOMOIIBIO KOJIOHOYHO Xpomarorpaduu
soupyst cMeckro [lerponetinbiii 3¢up/Itunauerat (ot 10/1 no 3/1) ¢ nonyuenuem Oenzun 4-[7-
(3-6ensunokcu-1-nadrun)-2-[[(3R)-1-TpeT-OyToKCUKApOOHHMIT -3 -TIMIMEPU NI |METOKCH -6, 8-
murunpo-5H-nupunol 3,4-d Jnupumuans-4-mn Jiunepasus- 1 -kapdokcunara (510 mr, 628 MKkMOIb,
81,4% BbIxon, 98,4% uncrora) B Bune 6enoro tepaoro seuiecrsa. JCHU+XUAJI MC m/z 799,4
[M+H]".
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[0668] Cramus C: tper-Oytun (3R)-3-[[7-(3-runpoxcu-1-nadTun)-4-nunepasus-1-mn-6,8-gurunpo-
SH-nupuno[3,4-d | mupuMuaiH-2 -1 | OKCUMe T | inepuauH- | -kapOokcunar: PactBop OeHswt 4-
[7-(3-6en3unokcu-1-nadgrun)-2-[[(3R)-1-mpem- OyTokcuKapOOHII-3-ITUNIEPUANI | METOKCH]-6,8-
auruapo-S H-mupuno| 3,4-d |mupumuann-4-ni | munepasus- 1 -kapbokcumnara (250 mr, 313 MkMounb) B
MeOH (5 mn) npoxaysanu NHj (10 %, macc./macc.) u 3atem nodasmsuiu 10% Pd/C (50 mr).
CycrnieHs3uro ierazupoBaiy B BaKyyMe 1 cMech nepemernnsaiu B arMmochepe Hy (15 GpyHT/KB.
nroiim) mipu 15 °C B Teyenue 12 4. PeakIOHHYI0 cMeCh (DUIBTPOBAIN M KOHIIEHTPUPOBAIH MPH
MOHMKEHHOM JIaBJICHUH 10CyXa ¢ nonyueHueM tper-oytui (3R)-3-[[7-(3-runpokcu-1-nadTin)-4-
nunepasus- 1 -ui-6,8-nurunpo-5 H-nupuno|3,4-d JnupumMuguH-2 -1 |OKCUMETHI | TUIepUAnH- | -
kapOokcunara (126 mr, 211 mxmons, 67,4% Beixon, 96,2% 4ducToTra) B BUae OECLBETHOIO Maca.

DCU+XUAIMC m/z 575,5 [M+H]".
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[0669] Cramus D: Tper-Oytun(3R)-3-[[7-(3-runpokcu-1-wadtmn)-4-(4-npon-2-eHown nunepasuH-1-

wn)-6,8-murunpo-SH-mupuno| 3,4-d | mupumMunuH-2 -1 |okcuMe T | munepuauH- 1 -kapookcunar: K
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pactopy Tper-Oyrun (3R)-3-[[7-(3-runpokcu-1-nadrun) -4-nunepasus-1-mi-6,8-gurunpo-5H-
nupuno| 3,4-d]mupumunus-2-mn|okcume i | nunepuans- 1 -kapookcunara (126 mr, 219 MkMoIb) U
TOA (33,3 mr, 329 mxmonb, 45,8 mxi) B IXM (5,0 M) 1o0aBiIssin mpor-2-eHOMI MPOI-2-eHoAaT
(24,9 mr, 197 mxmonb) 1o kamsM npu - 40 °C 1 peakIIMOHHYIO0 CMeCh NepeMeIBaN B TeUeHHE
30 muH npu -40°C. B peakiponnyto cMech nodasisiiin MeOH (0,5 mut) v KOHIEHTPUPOBAJIH
nocyxa. Ocrarok pactBopsutu B EtOAc (50 mu) u H,O (20 mi). I[Tony4yeHHBIH pacTBOpP MOAKUCISIIN
nomotieto HCI (1 M) no pH~6 u crou pazaensanu. O0beqMHEHHbIE OpraHUYeCKUe CJION CYIIUIN
Hax Na, SOy, GUIBbTpOBATH U KOHLEHTPHPOBAIN TP MOHKEHHOM JIaBJICHUH C TIOJTyYeHUEM TPeT-
oytun(3R)-3-[[7-(3-runpokcu-1-nadin)-4-(4-npon-2-eHonn nunepasus-1-nin)-6,8-nuruapo-SH-
nupuno| 3,4-d]nupumunus-2-un|okcuMeTw | munepuant- 1 -kapookcunara (120 mr, 172 MKMOJIb,
78,5% Bbixon, 90,2% 4KcTOTa) B BUAE XKEATOrO Macia, KOTOPOE UCIOJIb30BAIH HEMOCPEICTBEHHO

Ha cienyrolel cranuu 6e3 nononautenbHoi ounctku. JCU+XUAIL MC m/z 629,6 [M+H]".
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[0670] Cramus E: 1-[4-[7-(3-runpokcu-1-nadpTun)-2-[[(3R)-3-nunepunun| merokcu|-6,8-nuruapo-
SH-mupunol3,4-d|mupumunua-4-wn |nunepasus- 1 -un|npon-2-eH-1-on1: K pactsopy Tper-
Ooytun(3R)-3-[[7-(3-runpokcu-1-nad i) -4-(4-npon-2-eHounnunepasus-1-nmn)-6,8-nuruapo-5H-
nupuno[3,4-d]nupumunus-2-mn|okcumeTw [nunepunans- 1 -kapookcunara (120 mr, 191 MkMosb) B
JAXM (3,0 mi) nodasmsuin TOK (326 mr, 2,86 Mmmonb, 212 mki) npu 0 °C. Cmech nepeMernnBamm
npu 15 °C B Teuenue 2 4 B atmochepe N,. Peaknmonnyro cmech noamenadnsanu NH; (30 % B
BOJle, TPH KaIlli) M KOHLEHTPUpOBaiu aocyxa. OcTaTok ouuiany npenapatusHoi BOXKX
(xononka: Phenomenex Synergi C18 150*25%10mkm; nogsmxHas ¢asa:[Boaa (0,225%
mypasbuHast kuciaoTa)-ACN]; B%: 5% - 35%,10 mun) ¢ mony4yenuem 1-[4-[7-(3-rugpokcu-1-
Hadnn)-2-[[(3R)-3-nunepunni| merokcu]-6,8-nurunpo-SH-nupuno|3,4-dmupumunns-4-

v |munepasus-1-wi|npon-2-eH-1-oHa (24,5 mr, 38,9 MxMounb, 20,4% BBIXOA) B BHIE KEJITOTO

tBepaoro Bemectsa. JCU+XUAJI MC m/z 529,4 [M+H]".

ITPUMEP 135
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1-[4-[2-[3-(4-aueTunnunepasuH- 1 -un)nponokcu] -7-(3-rugpokcu-1-nadrun)-6,8-nurunpo-5H-

nupuno|3,4-d]nupumunus-4-nn|nunepasus- 1 -unnpomn-2-eH-1-o1
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[0671] Cramus A: 1-[4-(3-runpokcunponin)uunepasud-1-nilstanon: K pactsopy 1-nunepasun-1-

wnTaHoHa (2,00 r, 15,6 mmoinb) u K,CO3 (4,31 1, 31,2 mmoinb) B CH3CN (50,0 mur) noGasisiiu 3-
opommpomnan-1-o1 (3,25 r, 23,4 mmoinb). Cmeck nepemernuanu npu 80 °C B Teuenue S 4. TBepnoe
BEIEeCTBO (pUIbTPOBATH U PHUIBTPAT KOHLIEHTPUPOBAIH C TOTyueHueM 1-[4-(3-

THIPOKCUTIpONTUN )unepasus- 1 -mi|stanona (2,00 r, 10,7 mmonb, 68,8 % BeIX0n) B BUIE

OecLBETHOIO Macia.

[0672] 1-[4-[2-[3-(4-aueTunnunepasus-1-un)nponokcu]| -7-(3-rugpoxcu-1-nadrun)-6,8-nuruapo-
SH-nupunol3,4-d | mupumuaiH-4-w Jnunepasul- 1 -ui|npon-2-eH- 1 -0H mosyvaiy aHaJIOTHYHO
crnioco0y s lIpumepa 131, 3amensis 1-[4-(3-rugpokcunpomnun)nunepasns- 1-uia|3TaHoH Ha
oenzun 4-[ 7-(3-0ensunokcu-1-naptun)-2-[(1R)-2-[3Tun(MeTrin)aMuHO |- 1 -MeTUI-3TOKCH -6, 8-
auruapo-5H-nupuno| 3,4-d |mupumuann-4-mi | nunepasus- 1 -kapdokcunar Ha Ctanuu C.

DCU+XUATI MC m/z 600,3 [M+H]".
[TPUMEP 136

1-[4-[7-(3-runpokcu-1-HadTun)-2-[2-(3-MeTokcUnuppoauanH- 1 -un)stokcu|-6,8-quruapo-SH-

nnpuno| 3,4-dmupumunun-4-nn|nunepasus- 1 -un Jnpomn-2-eH-1-0H

2
S
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[0673] Cramus A: 2-(3-MeTokcunuppoauanH-1-mn)aranon: K pactsopy 3-MeTOKCUITUPPOTHANHA

(450 wr, 3,27 mmonb, HCI) u 2-6pomstanona (408 mr, 3,27 mmosb) B CH3CN (10 mut) nobasnsim

K,COs (1,361, 9,81 mmonb). Cmech nepemernusany npu 80 °C B Teuenue 3 4. TBepaoe BeImecTBo
¢bubTpoBaIH U PHIIBTPAT KOHIEHTPUPOBAIH C TOTy4eHHeM 2-(3-MeTOKCHITUPPOIUAHH- 1 -

win)atarona (450 mr, 3,10 mmors, 94,8 % BbIXOn) B BUIE OECLIBETHOrO Maca.

[0674] Cramus B: 6ensun 4-[7-(3-6en3unokcu-1-madpTumn)-2-[ 2-(3-meTokcunupponuaus- 1 -
wn)3ToKCu|-6,8-nuruapo-S H-nupuno| 3,4-d | mupumuann-4-ui | munepasus- 1 -kapbokcunar: Cmech
Oenzun 4-[7-(3-0ensunokcu-1-vaptun)-2-meTuncyabPuHmI- 6,8-guruapo-SH-nupuno|3,4-
d]mupumunua-4-mn|munepasus- 1 -kapbokcunara (500 mr, 771 mxmons), 2-(3-
METOKCHUITUPPONUANH- | -um)sTanon (224 mr, 1,54 mmons), u Tper-BuONa (222 wmr, 2,32 MMoIb) B
tonyone (10 mi) nepemernmanyu npu 20 °C B redenue 1 4 B atmocdepe N,. CMmech oxsiaxxaanu 10
0 °C u HCI(2M) noGasnsamu no pH~7. Cmech GunpTpoBany U GUIbTpaT KOHLEHTPUPOBAIH NIPU
MOHIKEHHOM AaBieHuH. OCTaTOK OUHIIAIH C TOMOIIBI0 KOJIOHOYHON XpOMaTorpady UCTIONb3YsI
0—>10% MeOH/JTXM B kauecTBe 2JIH0eHTa ¢ oNyueHneM Oensu 4-[ 7-(3-6ensunokcu-1-nadrumn)-
2-[2-(3-meTokcunupponuanH- 1 -ui)sTokcu|-6,8-quruapo-5 H-mupuno| 3,4-d |mupumu aua-4-
wi|nunepasuH-1-kapbokcuiarta (110 mr, 147,9 mxmons, 19,1 % Beixon) DCU+XUA ] MC m/z
729,2 [M+H]".

[0675] 1-[4-[7-(3-runpokcu-1-nadTin)-2-[2-(3-MEeTOKCUITUP POTUANH- | -1IT)3TOKCH | -6,8-Trrunpo-
SH-nupunol3,4-d | nupumuans-4-un \nunepasus- 1 -un|npon-2-eH-1-0H Moyvany aHaJIOTHYHO
cniocoOy st Mpumepa 131, 3amensis 6ensun 4-[7-(3-6ensunokcu-1-nagptun)-2-[2-(3-
METOKCHITHPPOIHINH- | -min)aTokcH]-6,8-nurunpo-SH-nupuno| 3,4-d  mupumunns-4-un| nunepasus-
1-kapbokcunar Ha Oen3un 4-[ 7-(3-0ensunokcu-1-HadTin)-2-[ (1R)-2-[>Trn(mernin)amMuHo | -1 -
METHJI-3TOKCH -6, 8-nuruapo-5H-nupuno| 3,4-d jrupumuaun-4-un|nunepasus- 1 -kapOokcunaTt Ha

Craguu C. DCU+XUAJI MC m/z 559,3 [M+H]".
[TPUMEP 137

1-[4-[7-(3-runpokcu-1-HadTmn)-2-[3-(3-MeTOKCUTTUPPOIUANH- | -1 )Ipornokcu |-6,8-turuapo-

S5H-nupuno[3,4-d Jnupumunus-4-un | nunepasuH- 1 -un|npon-2-eH- 1 -oH
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[0676] Cranus A: (3-meTokcunuppoauaus-1-un)nponas-1-ox: K pactsopy 3-
mMetokcunupponuaunna (500 mr, 3,63 mmos, HCI) u 3-6pomnponan-1-ona (505 mr, 3,63 MMonb) B
CH;3CN (10 mm) nobasmsmu K,COs (1,51 1, 10,9 mmons). Cmecs nepemerusany npu 20 °C B
TedeHue S 4. TBepaoe BelecTBO (GUIBTPOBAIN H (PHIIBTPAT KOHIIEHTPUPOBAIHU € MOJydeHueM 3-(3-

METOKCHITHPPOIHINH- | -mn)npornaH-1-omna (540 mr, 3,39 mmonb, 93,3 % BbIXOR).

[0677] 1-[4-[7-(3-runpokcu-1-nadpTin)-2-[3-(3-MeTOKCHITHPPONTUANH- | -1iT)Iponokcu -6, 8-
aurunpo-5H-nupunol 3,4-d Jnupumuans-4-mn Jiunepasus- 1 -ui|npon-2-eH- 1 -oH ronyvanu
a”anorn4yHo crocoOy s llpumepa 131, 3ameHss (3-MeTOKCUNUPPONUANH-1-um)ponan-1-o1 Ha

(2R)-1-[>tun(merun)amuHo Jnponan-2-on #Ha Ctaguu B. DCU+XUAJI MC m/z 573,3 [M+H]".
IMPUMEP 138

1-[4-[2-[2-(3,3-mudTopazerunnH-1-mn)sTokcu]-7-(3-ruapokcu-1-wadTn)-6,8-nuruapo-5H-

nupuno|3,4-d]nupumunus-4-nn|nunepasus- 1 -unJnpomn-2-eH-1-o1
b
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[0678] Ctamus A: 2-(3.3-nudropaserunun-1-uwn)sranon: K pacrsopy 3,3-nudropazeruauna (500
mr, 3,86 mmonw, HCI) u 2-6pomsTanona (482 mr, 3,86 mmoub, 274 mxi) B CH3CN (10 mn)
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nobasmsun KyCO3 (1,60 1, 11,5 MMoIIb) B peakunoHHYI0 cMech nepementnsanu npu 80 °C B
TedeHue 16 4. PeakinoHHy0 cMech QUIBTPOBANIH U PUIBTPAT KOHLIEHTPUPOBAIIH C TONTyYEHUEM 2-

(3,3-nudTopazeruaun-1-un)sranona (300 mr, 2,19 mmons, 56,7 % BbIXOx).

[0679] 1-[4-[2-[2-(3,3-nudTOopazeTunun-1-mn)stokcu |-7-(3-runpokcu- 1 -vaptun)-6,8-guruapo-5 H-
nupuno|3,4-d]nupumunus-4-un|nunepasus- 1 -un|npon-2-eH-1-0H MoNy4Yaan aHAJTOTHYHO CIIOCO0Y
s Ipumepa 131, 3amensis 2-(3,3-audropasernaus-1-mn)sraHon Ha (2R)-1-

[sTrn(merwn)amuso mporan-2-oi1 Ha Ctaauu B. SCHU+XUAJI MC m/z 551,4 [M+H]".
TTPUMEP 139

1-[4-[2-[2-(3,3-nudToprnupponuaus- 1 -un)atokcu|-7-(3-rugpokcu- 1 -Hadtnn)-6,8-nurunpo-SH-

nnpuno| 3,4-dmupumunun-4-nn|nunepasus- 1 -un Jnpomn-2-eH-1-0H
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[0680] Cramus A: metun_2-(3.3-mudropnupponnans-1-un)amerar: K cycnensun merun 2-

opomauerara (1,17 r, 7,67 mmonb, 723 mki) B AXM (10 mn) oxnasknanu a0 0 °C nobdasnsiim TOA
(1,76 r, 17,4 mmons, 2,42 mn) u 3,3-qudpropnupponuaud (1,00 r, 6,97 mmons, HCI) u
peakuuoHHyI0 cMech nepemernuBaiy npu 20 °C B Teuenue 16 4. PeakinoHHy0 cMech
¢unbTpoBan U GUIBTPAT KOHIEHTPUPOBaiH. OCTATOK OUHUINAIN C TOMOIIBI0 KOJOHOYHOH
xpomatorpaduu ucrnonbiys 0,5%-->20% MeOH/JIXM B ka4ecTBe 3JIFOCHTA C [TOJyYEHUEM METHUIT
2-(3,3-mudroprmpponunus-1-nn)anerara (580 mr, 3,24 Mmois, 46,4 % Beixon). "H SIMP
(400MI', xnopodopm-d) 6 = 3,73 (c, 3H), 3,38 (¢, 2H), 3,11 (1, J= 13,6 I'y, 2H), 2,92 (1, J = 6,8
I'u, 2H), 2,36-2,26 (M, 2H).
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[0681] Cramus B: 2-(3.3-mudropnupponuann-1-un)stanon: K pacrsopy LiAlH, (184 mr, 4,86

mmodtb) B TT'® (5,0 mur) mobasisinu pactsop metui 2-(3,3-nudTopnupponuaus-1-mm)anerar (580
Mr, 3,24 mmonb) B TT'® (5,0 mur) o karusim ripu 0 °C. Cmecs Harpesanu 110 20 °C u
nepeMelInBaiy B TedeHne 3 4. B cMech 100aBIisiiin HaCHIIEHHOTO BOHOTO PacTBOpa Cyibdara
Hatpus (1,50 min). PeakimoHHyt0 cMech QUIBTPOBAIH U (PUIBTPAT KOHLIEHTPUPOBAIIH MIPU
MOHI)KEHHOM JIaBJICHHH C rosyderneM 2-(3,3-nudroprnupponuaus- 1 -mn)sranon (330 mr, 2,18
MMoIb, 67,4 % BBIXOX) B Buze GeciperHOro macia. 'H SMP (400MI ', xnopodopm-d) & = 3,64 (T,
J=5,2Tu, 2H), 2,97 (1, /= 13,2 'y, 2H), 2,82 (1, /= 7,2 'y, 2H), 2,68 (1, J = 5,2 I'y, 2H), 2,49
(ym. ¢, 1H), 2,34-2,24 (m, 2H).

[0682] 1-[4-[2-[2-(3,3-nudTopnupponuaus-1-un)stokcu]|-7-(3-rugpokcu- 1 -HadTin)-6,8-nuruapo-
SH-nupuno|3,4-d | nupumuans-4-wi \nunepasul- 1 -ui|npon-2-eH- 1 -0H Moyvaiy aHaJIOTHYHO
crniocoOy i llpumepa 131, 3amenss 2-(3,3-nudTopnuppoauaus-1-mn)sraHon Ha (2R)-1-

[>Trn(merwn)amuso mpornan-2-o11 Ha Ctaguu B. SCHU+XUAJ] MC m/z 565,3 [M+H]".
TTPUMEP 140

2-[3-[[7-(3-runpokcu-1-nadTin)-4-(4-npomn-2-eHomnnunepasul- 1 -mn)-6,8-nurunpo-SH-

nupuno|3,4-d ] mupuMunH-2-1ia | OKCUMETHI | TUppouauH- 1 -ui |-V, N-numeTnn-aneraMug

[0683] Cramus A: metni_1-[2-(AMMETUIAMUHO)-2-0KCO-3THJI |TUPPONTUINH-3 -KapOOKCHIIAT:

PactBop mernn nuppomunun-3-kapdokcunara (1,00 r, 6,04 mmons, HCl) u NaHCO3 (1,01 1, 12,1
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mmodb, 470 mxi) B ACN (200,0 mi) nepemerinsanu ipu 10 °C B Teuenue S muH. PactBop 2-Opom-
N,N-mumermn-aneramuza (1,00 r, 6,04 mmoss) B ACN (5,00 mur) 3aTtem nobasisiiu ipu 10°C u
peakLnOHHYIO cMech nepeMernBaiy pu 10°C B TedueHue 6 9 ¢ OCIEAYIOINM epeMelINBaHIeM
npu 50 °C B Teuenne 2 4. Cmech GUIbTpOBaAIN U 0caloK Ha GuibTpe npombiBam XM (3 x 15
mi1). QUIABTPAT KOHLIEHTPUPOBAIH NPHU MOHM)KEHHOM JIaBJI€HUH U OCTaTOK OUUINAIU C TOMOILBIO
KOJIOHOYHOM Xpomarorpaduu ucnons3ysi 02> 10% MeOH/IXM B ka4ecTBe 3JIFOEHTA C
nojyuyeHrueM MeTun 1-[2-(qumMeTniIaMuHo)-2-0KCOo-3THI |TUpponuanH-3-kapookcunara (480 mr,

2,02 mmonb, 33,4% BBIXOT).
(o] N /
Ao Oy
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[0684] Cramus B: 2-[3-(ruapokcumernn)nupponuant-1-wn]-N.N-numernn-aneramun: K pactsopy

metnn 1-[2-(quMeTnnaMuHo)-2-0KCco-3THi [mupponuaus-3-kapookcunara (500 mr, 2,33 MMonb) B
TI'® (10 M) nobasmstmn LiAIH, (203 mr, 5,36 MMob) nipu -60 °C 1 peakHOHHYIO CMECh
nepemernnBaiy npu -60 °C B Teuenne 10 MuH. B peakimoHHy0 cMech 100aBISsIIN HACBIIIEHHOTO
NaS04 (0,4 M) u cycniensuro gpubTpoBann. Ocanok Ha GunbTpe npombBaan TT'® (3 X 50 M) u
(GUIbTpaT KOHIIEHTPUPOBAIN MPH MOHMKEHHOM JIaBJICHUH C TIOJTy4eHneM 2-[3-
(ruppokcumernn)nupponuaus-1-un]-N,N-numernn-aneramuna (400 mr, 2,15 mmons, 92,2%
BBIXOJ) B BHJle KopudHesoro macia. DJCH+XUAJI MC m/z 187,1 [M+H]".
) )
@* . NQ@\,ACW/
Ik

[0685] Cramus C: 6ensun 4-[7-(3-0enzunokcu-1-naptun)-2-[[ 1-[2-(aumeTniaaMuHo )-2-0KCo-

STUJI | TUPPOSTUANH-3 -1 [MeTOKCHU |-0,8-auruapo-SH-nupuno| 3,4-d |nupumuaun-4-uni |munepasus- 1 -
kapOoxkcunar: Cmech 6en3un 4-[7-(3-0ensunokcu- 1-HadTmn)-2-mMetuncynbGuHunI-6,8- 1uruapo-
SH-nupuno[3,4-d | mupumunus-4-wi Jnunepasud- 1 -kapookcunara (500 mr, 772 mxkmouns), 2-[3-
(rugpoxcumerwn)mupponuans-1-un]-N,N-qumerun-aueramuna (216 mr, 1,16 mmons) u NaOBu-
tper (148 mr, 1,54 mmonb) B Tonyose (10 mur) nepememuany ripu 15 °C B Teuenue 15 mMuH.
PeakinoHHyr0 cMech HETTOCPEACTBEHHO OYHIAIN ¢ TOMOLIBIO XpoMaTorpadp iy Ha CHITHKArese
ucrnone3ysi 20> 100% EtOAc/nierposeiitnsiii adup ¢ nonyqennem densui 4-[7-(3-6ensmnokcu-1-
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HadTn)-2-[[ 1-[2-(auMeTHIaMHHO)-2-0KCO-3THII | TUPPOIUANH-3 -1 |METOKCH |-6,8-muruapo-5H-
nupuno|3,4-dnupumunun-4-un|nunepasus-1-kapookcunara (310 mr, 395 mxmons, 51,1% BbIxon,

98% uMCTOTA) B BUJIE KOPHUHEBOTo TBepaoro semectsa. JCHU+XHUAL MC m/z 770,4 [M+H]".

[0686] 2-[3-[[7-(3-runpokcu-1-HadTin)-4-(4-npon-2-eHomnnunepasus- 1 -un)-6,8-nuruapo-SH-
nupuno|3,4-d]nupumMunuH-2 -1 OKCUMETHI [ TuppoauanH- 1 -ui|-N, N-nuMeTui-aneraMmug
MoJTy4aii aHaJIoru4Ho criocoOy st llpumepa 131, 3amensis 6ensun 4- 7-(3-0ensunokcu- 1-
HadTIN)-2-[[ 1 -[2-(nuMeTHIIaMUHO)-2-0KCO-3TUJI |TUPPOTUANH-3 -UJI |METOKCH |-6,8-muruapo-5 H-
nnpuno| 3,4-dmupumunun-4-nn|nunepasus- 1 -kapookcnnar Ha 6ensnn 4-[7-(3-6enzunokcu-1-
HadTun)-2-[(1R)-2-[3Tun(merun)amuno]- 1 -metun-srokcu]-6,8-nuruapo-SH-mupuno| 3,4-
d]mupumunun-4-un|nunepasun- 1 -kapookcunar Ha Craguu C. SCU+XUA] MC m/z 600,3
[M+H]".

ITPUMEP 141

1-[4-[2-[[1-(2-ruapOKCUATHI ) TUPPOTUANH-3 -1 | MeTOKCH |- 7-(3-runpokcu- 1 -Had Trn)-6,8-

aurunpo-SH-mupunol[3,4-d ] nupumuann-4-wn | nunepasus- 1 -wi|npon-2-ex-1-oH
|
0.
X
()

HO. N | \/)N\
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[0687] Cramust A: meTwi_nupponuans-3-kapbokcunar: K pactsopy 1-(Tper-Oytui) 3-meTun

nuppoauaut-1,3-aukapookcunara (10,0 r, 43,6 mmons) B IXM (50 mn) nobasmsiiu HCl/muokcan
(4 M, 109 mn) npu 0 °C u nepemermnBanu npu 0 °C B reuenue 1 4. CMech KOHLIEHTPUPOBAIU TIPU
MOHMKEHHOM JIaBJICHUH C TIOJYYEHUEM METHUJI MUPPONIUanH-3-kapOookcunata (7,00 r,
neounmenHsii, HC1) B Bige kopuunesoro macna. 'H SIMP (400MI'w, metanon-ds) & = 3,77 (c,
3H), 3,56 - 3,53 (M, 2H), 3,41 - 3,37 (m, 3H), 2,40 - 2,24 (m, 2H).
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[0688] Cramus B: metun_1-(2-0eH3MI0KCHITII ) TUPPOSIUINH-3-KapOoKcuiat: PacTBop MeTu

nuppoauauH-3-kapookcunara (3,0 r, 18,1 mmons, HCI), Cs,CO5 (17,7 1, 54,3 mmons) u KI (301
mr, 1,81 mmonb) B MeCN (60 mu) nepemernuBany npu 15 °C B Tedenue 5 muH. 3ateM pactBop 2-
OpomaTokcumermnoensona (4,67 r, 21,7 mmons, 3,43 mu) B ACN (15 mi) noGaBnsiny K cMeCH IpH
15 °C u nepemermusanu npu 15 °C B Teuenue 1 4. Cmech 3atem HarpeBanu 10 50 °C u
nepemernnbaiu npu 50 °C B Teuenue 12 4. PeakunoHHy0 cMech (GUIBTPOBAIIU U OCAIOK HA
¢unbTpe npomeisanu XM (3 x 30 mi1) 1 QUABTPAT KOHLEHTPUPOBAIH IIPU MOHIKEHHOM
nasienuu. Ocratok ouuianu npenapatuHoit BOYKX (kononka: Phenomenex luna C18
250*50mm* 10 mxm;noasuxkaas ¢asa: [Bona(0, 1% TPK)-ACN];B%: 10ACN%-
40ACN%,30MuH40%MuH) ¢ onyyeHreM MeTu 1-(2-0eH3MITOKCHATIIT ) TUPPOTHIUH-3 -
kapOokcunara (1,48 r, 5,06 mmonb, 27,9 % Beixon, 90,0 % yucToTa) B BUAE KOPUYHEBOTO Maca.
'H AMP (400MT 1, xopodopm-d) & = 7,36 - 7,28 (m, SH), 4,56 (c, 2H), 3,70 (c, 3H), 3,61 - 3,58
(T, J=6,0 'y, 2H), 3,02 — 3,00 (m, 2H), 2,78 - 2,67 (M, 4H), 2,58 - 2,49 (m, 1H), 2,11 - 2,08 (M, 2H)
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[0689] Cramus C: (1-(2-(6eH3unokcu )T nuppoauauH-3-uin)meranon: K pactsopy merni 1-(2-

OeH3UIOKCUATII) TUPPONUANH-3-kapookcunaTa (1,38 r, 5,24 mmons) B TT'® (27 min) nobasisiiu
LiAlIH4 (457 mr, 12 mmons) nipu -10 °C u nepemenmsanu mipu -10 °C B Teuenue 0,5 u. B
PEeaKLHOHHYIO cMech 100aBisui HackleHHbIH Na,SOy4 (1 Mim) u punmpTpoBany, ocanok Ha GUIbTpe
npombiBasi TT'® (5 x 30 M), puabTpaT KOHLEHTPUPOBAIM ITPU NOHIKEHHOM JaBIIEHUH, TTONTyYast
(1-(2-(6bensunokcu)aTrm)mupponuanH-3-mwi)meranon (1,30 r, 3,31 mmons, 63,3% Beixox, 60,0 %

41CTOTA) B BUAe KopudHeBoro Macaa. DCU+XUAJ]I MC m/z 236,1 [M+H]".

[0690] 1-[4-[2-[[1-(2-TuAPOKCUATHUI)TUPPOTUANH-3 -1 |[METOKCH |-7-(3-ruapokcu- 1 -HadTin)-6,8-
muruapo-SH-nupuno| 3,4-d |mupumuana-4-vun | nunepasun- 1 -un|npon-2-eH- 1-oH nojayvanu
aHaynorn4Ho criocoOy st lpumepa 136, 3amensis (1-(2-(0eH3MIOKCH )3 TUIT) TUPPOTUANH-3 -
wi)MeTaHos Ha 2-(3-metokcunupponuaut- 1-un)aranon Ha Ctanuu B. DCU+XUAJ]I MC m/z 559,3
[M+H]".

TIPUMEP 142
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1-[4-[2-(2-runpokcudToKcH)-7-(3-runpokcu- 1 -sadp tin)-6,8-murnapo- S H-mupuno| 3,4-

d]mupumunus-4-nn|nunepasus- 1 -uin|npomn-2-eH-1-o1
oﬁJ
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[0691] 1-[4-[2-(2-TunpokcH3TOKCH)-7~(3-ruapokcu-1-uadTmn)-6,8-nuruapo-5S H-nupunol[3.4-

d]mpumune-4-niounepasuH- 1 -uin|npon-2-eH-1-0H MoyYaif aHaJIOTHYHO CIIOCO0Y ISt

Ipumepa 136, 3ameHss 2-[ TpeT-OyTHi(AUMETHIT)CHITNI |OKCUITaHON Ha 2-(3-

METOKCHITUPPONUANH-1-un)stanon va Craguu B. SCU+XUAJLMC m/z 476,2 [M+H]".
TTIPUMEP 143

1-[4-[2-(2,3-gurunpokcunpornokcu)-7-(3-rugpokcu- 1 -Hadtuin)-6,8-nuruapo-SH-nupuno| 3,4-

d]mupumunuH-4-ni|nunepasus- 1 -win]npomn-2-eH-1-o1

-
)

[0692] 1-[4-[2+(2,3-muruapoKcHIIponokcu )-7-(3-runpokcu-1-umadptmn)-6,8-quruapo-5H-
nupunao| 3,4-d]nupumunun-4-wn | nunepasus- 1 -ui|npon-2-eH- 1 -0H Moyyyaan aHAJIOTMYHO CIOCO0yY
s lpumepa 136, 3avenss (2,2-numern-1,3-nuokconan-4-um)meraHon Ha 2-(3-

METOKCUITUPPONUANH- 1 -u)3ranon na Craguu B. DCH+XUAI MC m/z 506,3 [M+H]".
I[TPUMEP 144

(8)-1-(4-(7-(3-ruppoxcunadranes- 1-mn)-2-((1-(2-MeTOKCHITII ) TUPPOTUINH-2-UIT)METOKCH ) -

5,6,7,8-terparuaponupuno| 3,4-d | mupumunua-4-mn)nunepasus- 1 -mn)npon-2-eH- 1 -on
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[0693] Ctramust A: Tper-OyTui (25)-2-(6eH3nnoKCuMeTHI ) muppoauant-1-kapookcunar: K

cycnensuu NaH (2,38 r, 59,6 mmoub, 60% unctora) B TI'® (50 M) noGasnsinu pacTBop TpeT-
Oytui (25)-2-(ruppokcumern)nupponuant- 1 -kapookcunat (10 r, 49,69 mmonb) B TT'® (50 mi)
npu 0 °C u cmech nepemermusany npu 10 °C B reuenue 1 4. bpommerundenson (12,8 r, 74,5
MMOJIb, 8,85 M) nobasisiiu o karmysiM npu 0 °C u cMech nepemernusany npu 10 °C B Teuenue 16
4. B cMech 100aBIisiii HACHIIEHHOTO BOAHOTO PacTBOpPa aMMOHUs xyopuaa (20 mit) U 3aTeM
pasbasusin sTrnaneraroM (200 mu) u Bogoit (100 mir). OTaeneHHbIN OpraHUYecKuii Con
nipoMbIBasik Boo# (100 MIT) M HACBIIIEHHBIM BOAHBIM pacTBOPOM XxJiopuaa Hatpusi (100 mu),
CYIIMJIH Hax cysbdaToM HaTpusi, PUIBTPOBATIH U KOHLEHTPUPOBAIHU IPH MOHUKEHHOM JaBJICHUU.
OcTtaTok ouHIIaNU C MOMOLIBI0 KOJIOHOYHOH XpoMaTorpaduu Ha cunukarese (eTposeiHblit
s¢up/s>Tunanerar ot 100/1 go 5/1) ¢ monydenuem tper-Oytun (25)-2-
(6ensmnokcumeTw)muppoauant- 1 -kapbokcunara (8,2 r, 28,06 mmons, 56,5% Bbxon, 99,7%

ypcToTa) B Buze GecuerHoro macia. DCHU+XUAJI MC m/z 192,1 [M+H-Boc]".

_Boc NH
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[0694] Cramus B: (25)-2-(6ensunokcumermm)nupponuans: K pacteopy tper-Oytun (25)-2-

(OeH3MIIOKCHMETHIT)TUPPOIHANH- | - KapOokcunata (8,2 1, 28,14 mmons) B CH,Cl, (28 mn)
nobasmsu TOK (43,1 r, 378 mmouns, 28,0 mun) no karysim nipu 0 °C B atmocdepe azora. Cmech
nepemernnsaiy npu 15 °C B reuenne 1 4. Cmech KOHLEHTPUPOBAIH MTPU MOHMKEHHOM JIaBJICHHUH .
Ocratok pazOasisanu auxnopmeradoM (100 mir) 1 3atem npomeiBany 1M BOZHBIM pacTBOPOM
runpokcuaa Harpusi(10 mur) moka pH BogHOTo cnost He mocturan ~ 10. OTaeneHHbIl OpraHUIeCKuit
CJIOH TIPOMBIBAJIN HACBIIIIEHHBIM BOAHBIM PACTBOPOM XJIopuaa Hatpus (2 x 20 mir), CyLIMIN Hax

cyab(aToM HaTpusi, GUIBTPOBAIUA U KOHLIEHTPUPOBAJIH MPH MOHKEHHOM JIaBJICHUH C
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nonyueHueM (2.5)-2-(6ensunokcumermn)nupponuanta (4 r, 20,9 mmons, 74,3% BexomdKXMC

DCU+XUATIMC m/z 192,2 [M+H]".

O‘IH OBn
—_—
v, /OBN N._—OMe

[0695] Cramus C: (25)-2-(6enzunokcumern)- 1 -(2-merokcuyTin)nuppoauaud: Cvech 1-0pom-2-

merokcu-3TaHa (0,9 r, 6,48 mmounb, 608 Mki), (25)-2-(6ensunokcumermn)mupponuanHa (1,24 r,
6,48 mmonp) 1 K,CO;3 (2,68 1, 19,4 mmonp) B8 CH3CN (20 mu) nepemernusanu npu 15 °C B
tedenne 1 1 u 3atem npu 78 °C B Teuenue 12 4. Cmech pazdapisim sTraneratoM (50 M) 1 Bogon
(50 mu). OTeneHHbIN OpraHUYeCKUi CIIOH MPOMBIBATIM HACHIIEHHBIM BOIHBIM PACTBOPOM
xnopuna Hatpus (1 x 50 mu), cymmnu Haxa cyiab(aToM HaTpus, GUIBTPOBAIN U KOHLEHTPUPOBAIU
IIpH MTOHIDKEHHOM JiaBiieHnH. OCTaTOK OYHIIAH € TOMOLIBIO KOJIOHOYHON XpoMaTorpaduu Ha
cunmkaresne (3tunanerar/ guxiaopmeran/mMeranon ot 1/1/0 no 10/10/2) ¢ nonyuenuem (2.5)-2-
(6ensunokcumetn)-1-(2-merokcuyTIi ) upposuaraa (900 mr, 3,61 MMob, 55,7% BbIX0#) B BUIE

Gecrperroro macia. JCU+XUAJIMC m/z 250,2 [M+H]".

OBn OH
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[0696] Cramus D: (S)-(1-(2-meTokcusTiin)nuppoauant-2-uiameranoa: Pactsop (25)-2-

(Gensunoxcumernn)-1-(2-merokcuyTrm)nupponuausa (900 mr, 3,61 mmons) B MeOH (20 mu)
nobassmu 10% Pd/C (721,88 MxkMouib) 1 CycrieH3HI0 nepemeniuBanu B armocdepe H, (50
¢yut/kB. arorim) npu 10 °C B Teuenue 16 4. PeakiIMOHHYIO cMeCh (PUIBTPOBAIH U (PUIBTPAT
KOHIICHTPUPOBAJIU NIPU IOHUKEHHOM JaBJICHUU ¢ noydeHuem (S)-(1-(2-

METOKCHITIII)ITUPPOIUANH-2-nin)Meranona (450 mr, 2,83 mmons, 78,30% BrIxOx).

[0697] Cramus E: bensun 4-[7-(3-6en3unokcu-1-nadprmm)-2-[[(25)-1-(2-
METOKCHATHIT)TUPPOTUIAUH-2-1JT |[MeTOKCH |-6,8-nurunpo-5 H-mupuno| 3,4-d Jmupumuaus-4-

wi|nunepasuH-1-kapookcuiat: Cmecs [(25)-1-(2-meTokcuaTI )IUpponuauH-2-ui|MeraHona (245
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mr, 1,54 mmons), Oensun 4-[7-(3-6en3nnokcu- 1 -Had Te)-2-MeTniacy ibGuHUI-6,8- nurunpo-5H-
nupuno| 3,4-dnupumunun-4-un|nunepasus-1-kapookcumnara (500 mr, 772 MKMOJB), U TPET-
BuONa (223 wr, 2,32 mmonb) B TT'® (5 mun) nepemermBanu npu 20 °C B Teuenue 0,5 4 B
armocepe N,. Peakironnyro cmech Bbutusanu B H>O (30 mit) 1 BOAHBIH Ci0# 3KCTparuposaiu
stunaneraToM (3x30 mur). OObeInHEHHBIE OPTaHUYECKHE CIION MPOMBIBAJIN HACBHIIIIEHHBIM BOAHBIM
pactBopoM xJjopuaa Hatpust (30 mun), cymmnm Han 6e3BogHbIM Na,SO4 1 KOHIIEHTPUPOBAU MTPH
MOHI)KEHHOM JIaBJIEHUH C MOJydeHneM ocTaTka. OCTaTOK OYUINAJIM € IIOMOIIBIO KOJIOHOUHON
xpomarorpadun (Si0,, IXM/MeOH = ot 300/1 no 10:1) ¢ nonyuennem bensun 4-[7-(3-
Oen3unokcu-1-nadgrum)-2-[[(2S5)-1-(2-MeTOKCHITHI) TUPPONUANH-2- 1T |]METOKCH |-6,8-nurnapo-5H-
upuno| 3,4-dmupumunun-4-un nunepasus- 1 -kapookcunara (260 mr, 349 mkmous, 45,3 %
Beixon). DCU+XUAJI MC m/z 743,4 [M+H]".

Boc
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[0698] Cranus F: Tper-Oyrun 4-[7-(3-runpokcu-1-nadprun)-2-[[(25)-1-(2-
METOKCHATHIT ) TUPPOTUANH-2 -1 |MeTOKCH |-6,8-nuruapo-S H-nupuno| 3,4-d jJnupumuaun-4-
wi|nunepasuH-1-kapbokcunat: K pactsopy 6ensun 4-[7-(3-6ensmnokcu-1-madpTmn)-2-[[(25)-1- (2-
METOKCHITHJI)TUPPOTUINH-2- 11 |MeTOKCHU |-0,8-nuruapo-5S H-nupuno| 3,4-d jJnupumunun-4-
wi|nunepasuH-1-kapdokcunata (240 mr, 323 mxmons) u (Boc),O (141 mr, 646 mkmounb, 148 Mk)
B MeOH (150 mu) nobassimu 10% Pd/C (100 mr) B atmocdepe N,. CycnieH3uro aera3upoBajin U
nponysamu H, 3 pasa. Cmech nepemernupanu B armocdepe H, (15 ®YHT/KB. JIFOMM) mpu 40 °C
B TeueHue 12 4. PeakiiMoHHYI0 cMech QMIbTPOBAIN B QHIIbTPAT KOHLEHTPUPOBAN C MOJIYYEHHEM
Tper-OyTuin 4-[ 7-(3-runpokcu- 1 -HapTmn)-2-[[(25)-1-(2-MeTOKCUI THIT) TUP POTHIUH-2 - UJT |METOKCH |-
6,8-murunpo-5H-mupuno| 3,4-d [nupumunun-4-un | nunepasus- 1 -kapookcunara (215 mr,
HeounmenHbiit). JCU+XUAJI MC m/z 619,1 [M+H]".
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[0699] Cramus G: 4-[2-[[(25)-1-(2-MeTOKCHA THI )TUPPOTUANH-2-UJI |METOKCH | -4- THIIepasuH- 1-mi-
6,8-nurunpo-5SH-nupunol3,4-d lnupumuaus-7-un|sadpranen-2-ox: K pacrsopy tper-Oyrun 4-[7-(3-
runpokcu- 1 -Hadrin)-2-[[(25)-1-(2- METOKCHATHIT)TUPPOTHINH-2-1T |MeTOKCH |-6,8-nuruapo-5H-
npuno| 3,4-dnupumunun-4-un|nunepasus-1-kapookcnnara (215 mr, 347 mxmons) B IXM (500
mi1) nodasismn TOK (594 wr, 5,21 mmors, 385 M) u cmech nepemenmaiu mpu 15 °C B
tedyeHue | 4. CMech KOHIIEHTPUPOBAJIN IPH ITOHIKEHHOM JaBIeHNH ¢ noiyueHueM 4-[2-[[(2S5)-1-
(2-MeTOKCH3TUI ) TUPPOUANH-2- 1T |METOKCH |-4- nunepas3us-1-un-6,8-nurunpo-SH-nupuno|3,4-
d]mupumuus-7-un|aadranes-2-ona (219 mr, 346 Mxmons). SCU+XUALMC m/z 519,4 [M+H]".
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[0700] Cramus H: 1-[4-[7-(3-runpokcu- 1-HadpTun)-2-[[(2S5)-1-(2-MeTOKCHI THIT)TUPPOTUAUH-2 -
wi|meTtokcu]-6,8-auruapo-SH-nupuno| 3,4-d | nupumuann-4-uinunepasus- 1 -ui|npomn-2-eH-1-0H:
K cmecu 4-[2-[[(2S)-1-(2-MeTOKCHA THIT )TUPPOSTUAUH-2- 11| METOKCH |-4-tiumnepa3uH- 1 -mi-6,8-
muruapo-S H-mupuno| 3,4-d |mupumuans-7-nui|nadranes-2-ona (219 mr, 346 mxmons) u DIEA (447
mr, 3,46 mmoub, 603 mkin) B nuxiopmerane (4,00 M) oxiaxkaenHoit 1o - 40 °C nobasnsin
pacTBOp Mporn-2-eHous npon-2-eHoata (34,9 mr, 276,92 mxmons) B quxiaopmerase (1,00 min) B
atMocdepe azora. Cmech nepemernupanu npu -40 °C B Teuenue 1 4. B peakinoHHy0 cMech
nobasisin HackimenHoro NaHCO; (2,00 mut) u cMech BBUTMBAJIM B CMeCh Jie-Boa (20 mi) u
SKCTparupoBanu auxjopmeraoM (20 miax2). OObeANHEHHbIE OPraHUUECKHE CIOU CYLIMIN Haj
cynbhaToM HaTpusi, PUIBTPOBAIH U KOHLIEHTPUPOBAIHN IPH ITOHKEHHOM J1aBieHuu. OCcTaTok
ountany npenapatusHoit BOXKX (kononka: Gemini 150*25 5 mxm; nonsuxkHas ¢asa: [Bona
(0,05% runpoxcun ammonus 06/06)-ACN]; B%: 32%-62%, 12 muH) ¢ nonxydenuem 1-[4-[7-(3-
ruapokcu- 1 -Hadrmn)-2-[[(25)-1-(2-MeTOKCHITII ) TUPPOIHINH-2-1IT |METOKCH |-0,8-nuruapo-5H-
nupuno| 3,4-dJmupumunun-4-un Jnunepasun- 1 -wi|npomn-2-en-1-ona (27 mr, 46,7 MKMOJIb).

BCU+XUA MC m/z 573,3 [M+H]".
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1-[4-[7-(3-runpokcu- 1 -HadTmn)-2-[[(25)- 1 -n30nponuimuppoauanH-2 - |MeTokcu|-6, 8-

aurunpo-SH-nupuno(3,4-d]nupumuans-4-un|nunepasus-1 -wi|npon-2-ex-1-oxn
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[0701] Cramus A: bensun 4-[7-(3-6en3unokcu-1-madrun)-2-[[(25)-1- Tper-
OyTOKCHKapOOHUIMUPPOTUINH-2-1JT |METOKCH |-6,8-nurunpo-5H-nupuno| 3,4-d jnupumunux-4-
wi|nunepasud-1-kapookcunat: K pactsopy Tper-OyTin (25)-2-(ruapoKCUMeTHIT) MHPPOIUANH-1-
kapOokcuiara (1,24 r, 6,17 mmonb) u 6ensun 4-[ 7-(3-0ensunokcu- 1 -Had TrT)-2-MeTUIICY T THHJI-
6,8-murunpo-5H-nupuno| 3,4-d [nupumunnn-4-un | nunepasus- 1 -kapookcunara (2 r, 3,09 MMoJib) B
TI'® (50 M) nobasnsanu Tper-BuONa (890 mr, 9,26 MMOIb) U pPeaKLIHOHHYIO CMECh
nepemernuBatoT rmpu 15 °C B Teuenue 0,5 4. PeakimonHyto cmech BouarBanu B H,O (100 mn) u
skcTparuposanu stunaeratoM (3X100 mir). OObenHEHHBIE OpraHUYEeCKHe CIION IPOMBIBAIIH
HACBIIIEHHBIM BOAHBIM PacTBOPOM XJyiopuaa Hatpus (50 mi), cymmnu Han 6e3BoaHbIM Nap SOy u
KOHLIEHTPHPOBAIIH [IPH TOHIKEHHOM JaBJICHHH C ITONy4YeHHeM octaTka. OCTaTOK OUMIAIH C
MOMOLIBIO KOJIOHOUHOM XpomaTorpaduu (Si02, ITerponeiinsiii a¢up/Itunaunerar = or 100/1 no
1:1) ¢ monyuenuem bensun 4-[ 7-(3-6enzunokcu-1-nagun)-2-[[(25)-1- Tpet-
OyTOKCHKapOOHUIMUPPOTUINH-2-1J1 |METOKCH |-6,8-nurunpo-5SH-nupuno| 3,4-d jnupumunnx-4-
wi|munepasu-1-kapookcunata (1,62 r, 2,02 mmois, 65,5 % Bbxon). QCU+XHMAJL MC m/z 785,6
[M+H]".
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[0702] Cramus B: (25)-2-[[7-(3-runpokcu-1-HadTmn)-4-nunepasun-1-ni-6,8-gurunpo-5H-
nupunao| 3,4-d|nupuMuInH-2-11 | OKCUMETHII |TuppoiuanH- 1 -kapbokcunar: NH; 6GapOotuposanu B
MeOH (50 mi) ipu 15 °C B Teuenne 30 mun. K 3Tomy pactBopy nobasinsinu 6ensnin 4-[7-(3-
oensmnokcu- 1-madtu)-2-[[(25)-1-TpeT-0y ToKCUKapOOHUIT MUPPOTUINH-2-HJT |METOKCH |-6, 8-
auruapo-5SH-nmupuno| 3,4-d |mupumuarn-4-ui | nunepasus-1-kapookcunar (1,6 r, 2,04 MMouib) ¢
nocienyromum nodasienuem cyxoro 10 % Pd/C (500 mr) B armochepe N,. CycrnieH3nio
Jiera3supoBalii B BaKyyMme U npoaysainu H, Heckonbko pa3. Cmech nepemeninsany B armochepe H,
(15 ¢ynt/xB. motim) mpu 40 °C B Teuenne 1 4. Cmech 3ateM GuiIbTpoBaN B QUIBTPAT
KOHLIEHTPUPOBAJIH ITPH NOHIKEHHOM JaBJICHHUH C MosydeHrneM tper-oyrun (25)-2-[[7-(3-
ruIpoKcH- 1 -HadThN)-4-tunepaszus- 1 -mn-6,8-nurunapo-5 H-mupuno| 3,4-d|mupumuans-2-
wi|okcuMmeTus [nupponuans-1-kapookcunara (1,00 r, 1,78 mmons). SCU+XUAL MC m/z 561,5
[M+H]".
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[0703] Cramus C: tper-Oytun (25)-2-[[7-(3-runpokcu-1-nadTmn)-4-[4-(2,2,2-
TpudTopauerwn)nunepasut- 1 -un|-6,8-guruapo-5SH-nupuno[ 3,4-d |mupumuana-2-
WJT|OKCUMETUIT | mupponuanH- 1 -kapookcunat: K pactsopy Tper-Oytun (25)-2-[[7-(3-rugpokcu-1-
HadTn)-4- nunepasus-1-wn-6,8-nurunpo-5H-nmupuno| 3,4-d jrupumuana-2-
WJT|OKCUMETUIT | muppostuanH- 1 -kap6okcnnara (800 mr, 1,43 mmons) B JIXM (5,00 M) pu 0 °C
nobasisiin TOKA (599 wmr, 2,85 mmonb) u DIEA (737 mr, 5,71 MMOJIb) U PEAKIIHOHHYIO CMECh
nepemernnBaiy pu 0 °C B Teuernne 0,5 4. Peakunonnyro cmech BeuuBainy B H,O (50 min) u
sKkcTparuposanu stunareratoM (50 mix3). O0bpeIHEHHbIE OpraHUYeCKUe CIIOU IPOMBIBAIIH
HACBIIIIEHHBIM BOAHBIM PacTBOPOM XJyopuaa Hatpus (30 mir), cymmnu Hag 6e3BonHbIM Nay SOy,
(GUIBTPOBAIN U KOHLIEHTPUPOBAJIN NPH IMOHMKEHHOM AABJICHUH C MOJydeHueM TpeT-0yTui (25)-2-
[[7-(3-runpokcu-1-Hadrun)-4-[4-(2,2,2-TpudTopauerwn)nunepasus- 1 -uil-6,8-quruapo-SH-
nnpuno| 3,4-dmupumunun-2-ni|okcumeTw | muppoauaus- 1 -kapookcunara (1,5 r, HEOUHIIEHHBIN).

DCU+XUAIMC m/z 657,5 [M+H]".
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[0704] Cramus D: 2,2, 2-tpudtop-1-[4-[7-(3-runpokcu- 1 -Hadtun)-2-[[(2S)- mupponuaun-2-
wi|metokcu|-6,8-nuruapo-SH-nupuno| 3,4-d|nupumuanna-4-ui|nunepasus- 1 -ui|stanon: K
pactBopy TpeT-0yTui (25)-2-[[7-(3-runpokcu-1-HadTn) -4-[4-(2,2,2-TpudTOopaneTui)nunepasut-
1-un]-6,8-murunpo-5SH-mupuno| 3,4-d [mupumMuauH-2 -1t | OKCUMETHII | TP POTUAHH- | -kapOokcHtaTa
(300 mr, HeountnenHsli) B IXM (500 mki) nodasmsiniu TOK (521 wmr, 4,57 mmors, 338 MK) U
cmech nepemernBany pu 15 °C B Tedyenue 1 4. CMech KOHIIEHTPUPOBAJIN NPU MOHWKEHHOM
JaBIIeHUH C ronydeHuem 2,2,2-rpudrop-1-[4-[ 7-(3-runpokcu-1-nadprn)-2-[[(2S)- nupponuaun-2-
wi|meTokcu|-6,8-nuruapo-SH-nupuno| 3,4-djnupumuann-4-winunepasus- 1 -un|sranona (306
mr). QCU+XHAIMC m/z 557,3 [M+H]".
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[0705] Cramus E: 2,2,2-tpudrop-1-[4-[7-(3-runpokcu-1-nadrmn)-2-[[(25)-1-
W30TIPOIIIITHPPOTUINH-2- 11| METOKCH |-6,8-nurunpo-SH-nupuno| 3,4-d jnupumunna-4-
wi|nunepasuH-1-ui]3tanon: K pacrBopy anerona (132 mr, 2,28 mmonb, 167 Mki,) u 2,2,2-
tpudrop-1-[4-[7-(3-runpoxcu-1-naprum)-2-[[(2S)-nupponunun-2-ni|merokcu|-6,8-nuruapo-SH-
nupuio| 3,4-dmupumunun-4-un|nunepasus- 1 -wi|sranona (306 mr, mHeounmensslil, TOK) B
MeOH (5,00 mn) no6asstiu AcOH (54,8 mr, 912 mxmonsb, 52,2 mkia) u NaBH;CN (115 wr, 1,83
MMOJIb) U cMech nepementuBaiu pu 15 °C B Teuenue 16 4. Peakmonnyro cmeck paszdasmsuin H,O
(20 mu) u sxcTparuposanu dtunarneratoM (20 M x3). OObenuHeHHbIE OPTaHIMYECKHEe CIIOH
MPOMBIBAJIN HACBIIIIEHHBIM BOHBIM pacTBOpoM xyopuaa Hatpus (10 mi), cymmnu Hag NaySOy,
(GUIBTPOBAIN Y KOHLIEHTPUPOBAIH MPU TIOHMKEHHOM JABJICHUU C Mojiy4eHueMm 2,2,2-tpudrop-1-
[4-[7-(3-runpokcu-1-nadpTun)-2-[[(2S5)-1-u30onponuamuppoauanH-2-ui| MeTokcH|-6,8-1uruapo-
5H-nupunol3,4-dnupumuans-4-un \nunepasus- 1-unlsranona (300 Mr, HEOUMILIEHHBII).

BCU+XUAL MC m/z 599,5 [M+H]".
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[0706] Cramus F: 4-[2-[[(25)-1-U30mpOnUANUPPOTUANH-2- 1 |METOKCH]-4-TTuHepa3uH- 1 -ui-6,8-

aurunpo-SH-nupuno[3.4-d Jnupumunans-7-unsadranen-2-on: K pacresopy 2,2,2-tpudrop-1-[4-[7-

(3-runpoxcu-1-madrun)-2-[[(2S)- 1-u30onponuamuppoNUINH-2-1i1 |METOKCH |-6,8-nurunpo-SH-
npuo| 3,4-dmupumunun-4-un|nunepasus- 1 -mn|sranona (300 mr, Heounmenssiii) B MeOH (10
mut) nobasisin K,COs (346 wmr, 2,51 mMoib) u cMmech nepemernbany npu 15 °C B Teuenue 1 4.
PeakinoHHyro cMech QHIIBTPOBAIH U PHIBTPAT KOHLIEHTPUPOBAIH ¢ TonydeHueM 4-[2-[[(25)-1-
M30MPONWINUPPOIUANH-2- 1 |METOKCH |-4-tunepasut- 1-un-6,8- nurunpo-5H-nupuno| 3,4-

d]mupumunus-7-un|radranes-2-ona (250 mr). SICU+XUAMC m/z 503,3 [M+H]".
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[0707] Cramus G: 1-[4-[7-(3-tunpokcu-1-vadTin)-2-[[(2S5)-1-u3onponunmupponuanH-2-w|
MeTokcH|-6,8-auruapo-5H-nupuno| 3,4-d |mupumuann-4-un|nunepazus- 1 -ui|npomn-2-eH-1-ou: K
cmecu 4-[2-[[(25)-1-u3onponunmupponuanH-2-1i |MeTOKCH | -4- nunepasus- 1-ui-6,8-qurunpo-5H-
npuo| 3,4-dmupumunun-7-un|Hadranen-2-ona (250 mr, HeounmenHsiii) u DIEA (643 wr, 4,97
MMOJIb, 866 MKiT) B JIXM (5,00 mi) oxnaskneHHow 10 - 40°C nobaBisiin pacTBOP MPOM-2-€HOWIT
nporn-2-eHoara (50,2mr, 398 mxmoub) B JIXM (1 mu) B atmocdepe azota. Cmech nepeMenTnBaiu
npu -40 °C B Treuenue 1 4. B peakunonnyro cmech nodasisun HaceimenHoro NaHCO;3 (2,00 mur).
Cwmech BpUTHBAIN B cMeCh Jien-Boaa (20 mur) u sxctparuposanu XM (20 minx2). OObenuHeHHbBIE
OpTaHHYECKHEe CJIOH CYLIFIIN HaJ CyJIb(aToM HAaTpHsi, PUIBTPOBAIHN U KOHLEHTPUPOBAIH IIPU
MOHWKEHHOM naBiernn. Ocrarok ouninaiu npernaparusHoi BOXX (kononka: Phenomenex
Gemini 150*25mm* 10MkMm; nogsrokHast (asa: [Boga (0,05% rugpokcun ammonus 06/06)-ACN];
B%: 52%-78%, 12mun). 1-[4-[7-(3-runpoxcu-1-nHadtin)-2-[[(25)-1-u3onponunmuppoananH-2-ui|
MeTokcH]|-6,8-nuruapo-SH-nupuno| 3,4-dnupumunns-4-un|nunepasus- 1 -unnpon-2-en-1-ox (10

mr, 17,6 Mxmons). SCU+XUAJIMC m/z 557,3 [M+H]".
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ITPUMEP 146

1-[4-[7-(3-runpoxcu-1-madrun)-2-[[(3R)-nupposunus-3-mi | MeTokcu |-6,8-nuruapo-SH-

nnpuno| 3,4-dmupumunus-4-nn|nunepasus- 1 -un Jnpomn-2-eH-1-0H
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[0708] Cramus A: Oensun 4-[7-(3-6enzunokcu-1-nsaptun)-2-[[(3R)-1-Tpert-

OyTOKCHKapOOHUIMUPPONTUINH-3-1J1 |]METOKCH |-6,8-nurunpo-5H-nupuno| 3,4-d jnupumunux-4-
wi|nunepasuH- 1 -kapookcunat: Cmece Oensun 4-[7-(3-0en3unokcu-1-nadpTin)-2-
MeTHICY TP UHII- 6,8-auruapo-SH-nupuno|3,4-d |mupumuann-4-wi|nunepasus- 1 -kapOokcunara
(0,50 r, 772 mxmonb), Tper-0ytun (3R)-3-(runpokcumern)nupponuanH- 1 -kapookcmnara (311 wmr,
1,54 mmonb) u Tper-BuONa (223 wmr, 2,32 mmons) B TT'® (10 mi) nepemernBainu rpu 20 °C B
teuenne | 4. Cmech pazdasisuti Bogoit (10 MiT) U BOZHBIH CIIOH SKCTParupoBaiu STUIALETATOM (3
x 20 mi). OOBpenHEHHBIE OPraHUYECKHEe CJION POMBIBAIIN HACBIIIIEHHBIM BOIHBIM PACTBOPOM
xnopuna Hatpus (1 x 30 mu), cymmnu Haa NaySOy, GuinbTpoBanu U KOHLIEHTPUPOBAIH MIPU
MOHMKEHHOM JaBjeHnn. OCTaTOK OYHILNAIH C TIOMOIIBIO KOJOHOUHOM XpomaTorpaduu (Si0,,
nerponeiHslil a¢up/sTunanerar = 3/1) ¢ nonydenuem oensun 4-[7-(3-6enzunokcu-1-napTin)-2-
[[(3R)-1-Tper-OyTOKCHKaPOOHMITHPPOITUANH-3 -1 |METOKCH | -6,8-nurunpo-5 H-nupuno[ 3,4-
d]mupumunus-4-mn|nunepasuH- 1-xkapbokcunara (0,40 r, 499 mxmons). DCHU+XHUAI MC m/z
785,2 [M+H]".
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[0709] Cramus B: Tper-Oytun (3R)-3-[[7-(3-runpokcu-1-vadmn)-4-nunepasus-1-mi-6,8-guruapo-
SH-mupuno[3,4-d] nupuMuanH-2-1i1|OKCUMETI [P poIuanH- 1 -kapOokcunat: NHj
Oapootuposanu B Mmerano (10 mi) npu -78 °C B Teuenue 30 muH. bensun 4-[7-(3-0enzunokcu-1-
HadTn)-2-[[(3R)-1-Tper-OyToKCHKapOOHMIITHPPONTUINH-3-1IT| METOKCH |-0,8-nurunpo-5H-
npuno|3,4-dnupumunun-4-un|nunepasus-1-kapookcunar (0,25 r, 319 mxmons) u 10% Pd/C
(0,10 r) mobasysmn k cmecu u nepeMernuBaiy npu 10 °C B Teuenne 1 1 B armocdepe H; (15
¢yHT/KB. mrofim). Cmech GUIBTPOBAIN M KOHLIEHTPUPOBAIIH ITPH NOHIKEHHOM JIABJIEHUH C
nony4yerreM Tper-oyTun (3R)-3-[[ 7-(3-ruapokcu-1-vadrn)-4-nunepasus-1-ni-6,8-nurunpo-SH-
nupunao|3,4-d] nupumuauH-2-1]okcuMeT |nupposuaui- 1 -kapookcunara (0,17 r, 303 MKMOJIb).

SCU+XUATIMC m/z 561,3 [M+H]".
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[0710] Cramus C: Tper-Oytun (3R)-3-[[7-(3-runpokcu-1-vadTmn)-4-(4-npon-2-eHomnmunepasus- 1 -

un)-6,8-muruapo-SH-mupuno| 3,4-d | mupuMuIH-2-11 | OKCUMETHI | TUPPOIUANH- | -kapOokcnnat: K
pactBopy Tper-0ytun (3R)-3-[[7-(3-runpokcu-1-nadrun)-4- nunepasus-1-mi-6,8-gurunpo-5H-
nupuno| 3,4-d]nupumunus-2-un|okcume i | nupponuan- 1 -kapookcunara (0,17 r, 303 Mkmounb) 1
Et;N (153 wr, 1,52 mmons, 211 Mki) B quxyopmerane (4,00 mit) oxnaxkaeHHOMY 110 -40 °C
n00aBIISUTN TPOTT-2-eHOMI MPOoI-2-eHoart (26,8 mr, 212 MKMOIb) B cMech epeMeInnBaty npu -40
°C B Teuenue 0,5 4. B cmecp nobasnsamu meranon (0,10 MiT) 1 KOHLEHTPUPOBAIN IIPU MTOHMKEHHOM
naBieHud. OCTaTOK OYHMIIANN C MTOMOIIBIO KOJIOHOYHOH xpoMatorpaduu (Al,Os,
nuxyopmeran/meranon = 10/1) ¢ nonyduenuem tper-Oytun (3R)-3-[[ 7-(3-runpokcu-1-nadpTmn)-4-
(4-npon-2-eHownmnunepasus- 1-um)-6,8-nurunpo-SH-nupuno[ 3,4-dnupumuans-2-

wi|okcumeTu [mupponuans- 1 -kapookcunara (0,12 r, 189 mxmons). SCU+XUAJ]L MC m/z 615,5

[M+H]".
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[0711] Cramus D: 1-[4-[7-(3-runpokcu- 1 -HapTun)-2-[[(3R)-nupponuanH-3-ui|MeTokcH|-6,8-
aurunpo-5H-nupuno[3,4-d Jnupumuans-4-mn Jiunepasus- 1 -un|npon-2-eH-1-on: Cmeck Tper-
oyt (3R)-3-[[7-(3-runpokcu-1-nadrui)-4-(4- npon-2-eHownnunepasus- 1 -mn)-6,8-quruapo-5H-
nupunao|3,4-d]nupumunus-2-mn|okcumeTw |[nupponuaus- 1 -kapbokcuiara (0,10 r, 163 MkMoIb) 1
T®K (278 mr, 2,44 mmonb, 181 mki) B auxnopmerane (0,20 min) nepementusany npu 10 °C B
teyenue 1 4. B cmeck nobdasnsiin NH3*H,O u pH nosonunu no pH = 7. Cmech ouuinaiu
npenapatuBHoi BOXKX (komonka: Venusil XBP C8 150%*25*10mkmM; noxsuxkHas ¢asza: [Boxa
(0,225%mypasbunas kuciaora)-ACN]; B%: 15%-45%, 10mun) ¢ nony4yenuem 1-[4-[7-(3-
runpokcu- 1 -Hadrin)-2-[[ (3R)-upponuaun-3-ui|merokcu|-6,8-nurunpo-5 H-nmupuno| 3,4-
d]mupumuans-4-wn|nunepasus- 1 -ui|npon-2-eH-1-oHa (22,8 mr, 42,9 mkmois). JCU+XUAL MC
m/z 515,4 [M+H]".

IIPUMEP 147

2-[4-[2-[[(2S)-1-meTunmupponunauH-2-mi |Merokcu|-7-( 1 -nadun)-6,8-nurunpo-5H-

nupuno| 3,4-dnupumunns-4-unl-1-npon-2-eHoMI-nunepasuH-2-1i|aleTOHUTPUIT

b
[:]ACN

SN
‘ | N/)\o//,.@)@
9 g
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[0712] Cramus A: (£) u (££)-4-6pombyT-2-enautpun: K pactsopy Oyr-3-emautpuia (98 r, 1,46
MoJtb, 118 mit) B Tper-Oytanose (150 mi) u nerponeitnom adupe (575 mi) nobasnsanu pactsop Br,

(233 1, 1,46 monb, 75,3 mn) B Tper-OyTanosne (150 mi) npu 15 °C u peakLIMOHHYIO CMeCh
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nepemernrBaiy B Tederre 30 MUH. 3aTeM K peakIIMOHHOW CMeCH OOaBJISIIM 3TAHOJIBHBII PacTBOP
stokcuna Hatpus (100 r, 0,6 mosb, 850 mut). PeakunoHHy0 cMech mepeMeInnBaii B TEUCHUE 2 9
npu 15 °C. 3aTeM peakMOHHYIO CMeCh (PMIIBTPOBAIHN U (PHIIBTPAT KOHIEHTPUPOBAIHN MPH
MOHI)KEHHOM JaByieHNH. OCTaTOK OYHINAIN C TOMOIIBIO KOJIOHOYHOH XpoMaTorpa(puy HCTIONb3Ys
2->20% sTunanerar/neTpoeiHpiii 3Up B KAYECTBE JIIOEHTA C MoJyueHueM cmecu (£) u (K)-4-
6pombyT-2-errmTpuna (141 r, £/Z = 2,5/1, Heo4HIIeHHBIH) B BH/IE ClIeTka XeaToro Maciua. 'H
SAMP (400MI'n, xnopodopm-d,) (), 8 = 6,79 (tn, J= 7,2, 16,0 I'y, 1H), 5,63 (#, J= 16,0 I'y, 1H),
4,00 (om, J = 1,2, 6,8 I'y, 2H); (£), 6 = 6,66 (Tx, J = 8,0, 10,8 I'y, 1H), 5,44 (n, /= 10,8 'y, 1H),
4,16 (an, J=0,8, 8,0 I'y, 2H).

Ii’an
N
NG CN
Br CN ————
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[0713] Cramus B: 2-(1.4-nubensunnunepasuH-2-un)aneronurpmi: K cmecu N, N“-nubeHzunstan-

1,2-muamuna (115 r, 480 mmonb, 113 mun) u TOA (97,0 , 959 mmonb, 133 mut) B Tonyode (1 1)
nobasisun 4-0pomOyT-2-eHHUTpUA (70 T, HeoUHIIEeHHBIH) 10 KarwsiM npu 0 °C 1 peakIMOHHYIO
cmech nepemernnsany npu 15 °C B Teuenue 12 4. Peakiinonnyro cMech puiabTpoBamu u GuibTpar
KOHLIEHTPUPOBAJIH MTPH NOHIKEHHOM AaByieHHH. OCTaTOK OYHINAIN ¢ TOMOLIBIO KOJIOHOYHOM
xpomarorpaduu ucronssyst 52 50% EtOAc/nerponeiinbiii 5pup B KA4eCTBE HIFOEHTA C
nosyueHuem 2-(1,4-nubensuinunepasun-2-mi)aneronutpuia (82 r, 240 mmous, nBe ctaauu 37 %
BbIX01, 89,3% 4KcTOTa) B BUJE CJIETKa JKENTOro Bsi3Koro TBepAoro Bemectsa. JCU+XUAJI MC
m/z 306,3 [M+H]". "H SIMP (400MTI 1, xopodopm-d) & = 7,40 - 7,23 (m, 10H), 3,85 - 3,76 (M,
1H), 3,54 - 3,44 (m, 3H), 3,07 - 2,96 (m, 1H), 2,94 - 2,84 (m, 1H), 2,68 - 2,35 (m, 7TH).

H HCI

e S

H HCI

[0714] Cramus C: 2-nunepasun-2-mnaneronurpui: K pacrsopy 2-(1,4-nubensunnunepasny-2-

mn)aueronurpuna (164 r, 536 mmons) B DCE (1500 min) nobasisinu 1-x10paTun kapOoHOXIOpUAAT
(306 T, 2,14 monp) no karmwsim npu 0 °C. TTocne nodaBieHus], peakKIIMOHHYI0 CMeCh HarpeBajH 10
85 °C B Teuenune okono 48 4. J[MxjaopaTaH KOHIEHTPHUPOBAIIM U OCTATOK pacTBopsutn B MeOH
(1500 mn) 1 Harpesasu 1o 70 °C B Teuenue 1 4. PeakinoHHYI0 CMECh KOHLIEHTPUPOBAIHU MPU

MOHUKEHHOM JIaBJIeHUH U TBepabie BemecTa paszdasisiu MTBE (3X3 1), u TBepabie BeliecTsa
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CYLIWIN IIPU IOHWKEHHOM JIaBJIEHUH C MTOJTy4YE€HUEM 2-ITUIIepa3UH-2-UIaleTOHUTPUJIA.
HeounieHHbIH NpOayKT OYUIIANN TepeKpUCTaIN3aueii u3 cMecu 3taHoia U Boza (8:1, 06.:00.) ¢
MoJy4eHHeM 2-TUIepa3suH-2-ualleTOHUTPIIIA B BUIE MOUYTH Oesioro TBepaoro Beiectsa (53 r, 428
MMOIb, 40,0 % BbIxOR, 96,4% uncrora, 2 HC1). DCU+XHUAL MC m/z 126,2 [M+H]". 'H stMP
(400MI', D,0) 6 =4,01 - 3,96 (m, 1H), 3,81 - 3,67 (M, 3H), 3,46 - 3,27 (m, 3H), 3,09 (n, /= 6,0
I'Tl, 2H).

N
CN
N
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Bn” N el | P
Bn” cl

[0715] Cramus D: 2-[4-(7-6en3un-2-xa0p-6.8-nuruapo-SH-mupunol 3.4-d Jnupumunux-4-

wi)nunepasuH-2-wijaneronutpui: K cmecu 7-6en3un-2,4-nuxaop-6,8-nurunpo-5H-nupuno|3,4-

d]mupumunusa (1,2 T, 4,08 Mmorb) 1 2-nunepasus-2-unaneronutpuia (808 mr, 4,08 mmouns,
2HCI) B nuokcane (24 mu) nobasnsuiu DIEA (2,64 1, 20,4 mmons, 3,55 mit). PeakunoHHy0 cMech
nepemewuBany npu S0 °C B Teuenne 3 4. [Tocne 3aBepieHus peakyuy, peakMOHHYIO CMECh
paszbasiisin Bogo# (50 mir) u BoxgHbIH cioit skcTparuposain EtOAc (3 % 80 mi). OObennHeHHbIe
OpPTaHHYECKHEe CJIOM MPOMBIBAJIN HACBIIIEHHBIM BOAHBIM PACTBOPOM Xjiopuaa Hatpust (30 mi),
cymumu Hax Na;SO4 ¥ KOHLEHTPUPOBAIN NP MOHWKEHHOM AaBJIeHHUH C rojydeHuem 2-[4-(7-
Oen3ui-2-x50p-6,8-murunpo-5 H-nmupuno[ 3,4-d |mupumu -4 - ) nunepasuH-2 -1l | Ae TOHU TPHIIA

(1,56 1, 4,07 mmoib, 100% BBIXO) B BUAE KOPUUHEBOTO TBEPAOIO BEIECTBA.

Boc
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[0716] Cranus E: Tper-Oytun 4-(7-6en3un-2-xy10p-6,8-nurunapo-SH-nupunol3.4-d jnupumMuanH-4-

un)-2-(MaHoMerui)nunepasut-1-kapookcunar: K 2-[4-(7-6enzun-2-xmnop-6,8-auruapo-SH-
nnpuno| 3,4-dmupumunun-4-nn)nunepasus-2-wilaueronurpuy (1,56 r, 4,07 mmonb) nobasisim
(Boc),0 (9,501, 43,5 mmons, 10 M) u cmech Harpesanu 10 50 °C B tedenue 2 4. ITocne
3aBEePIIEHNS PEaKLNH, PEAKIIMOHHYI0 CMECh OYMINAIN C MOMOIIBIO XpOMaTOorpad iy Ha CHITHKAarese
ucnone3ysi 10>50% EtOAc/merposneiinbiit 3pup B KauecTBe 3JIFOEHTA C MOIYYEeHUEM TPET-0yThIT
4-(7-6en3un-2-xyn0p-6,8-quruapo-5 H-nupunol| 3,4-d |nupumuaua-4-mi)-2-

(umanomerun)nunepasus-1-kapdokcunara (1,2 r, 2,44 mmonb, 59,9% Beixon, 98,3% uucrtora) B
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Buze kopuuHeBoro TBepaoro semectsa. JCHU+XNAJL MC m/z 483,3 [M+H]+. 'H aMmp (400MTI w,
XJIIOPO®OPM-d) 6 = 7,39 - 7,27 (m, SH), 4,59 (yw. c., 1H), 4,06 (ym. 1., J = 13,6 'y, 2H), 3,90
(yur n., J=11,6 ', 1H), 3,74 - 3,49 (m, 4H), 3,29 (an, J=4,0, 13,6 'y, 1H), 3,18 (yur c., 1H),
3,10 - 3,00 (m, 1H), 2,85 - 2,55 (m, 6H), 1,53 - 1,45 (M, SH).
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[0717] Cramus F: tper-Oytun 4-[ 7-0enzun-2-[[(2S)-1-meTrunmuppoauauH-2-1mi |MeTokcH |-6,8-
ourunpo -5 H-nupuno| 3,4-dmupumunna-4-un|-2-(unaHoMerTui)munepasus- 1 -kapookcniar: K
pactsopy [(2S)-1-meTunnupponuaus-2-un|merasona (655,74 mr, 5,69 mmons, 676 mxin) B TT' @
(25 mn) noGasstiu NaH (182 mr, 4,55 mmonb, 60% uuctota) mpu 0 °C U peakKlIHOHHYIO CMeCh
nepemernnBaiu npu 0 °C B Teuenue 0,5 4. K cmecu nobasnsiu Tper-OyTun 4-(7-6eH3un-2-xiop-
6,8-nurunpo-5SH-nupuno|3,4-d Jnupumuans-4-umn)-2-(LHaHOMETUI ) UNEpa3uH- 1 -kapOokcunaT
(1,11, 2,28 MMOJIB) M peakMOHHYIO cMech nepementnBain pu 70 °C B Teuenue 12 4 B
repMeTHYHO 3aKpbIBarolneiicst npobupke B armochepe N,. ITocie 3aBepiieHus peakuy, B
peakUnoHHYI0 cMech nobaBisutu HackieHHOro NH4Cl (20 mit) i BOIHBIHN CIIOH 3KCTparupoBaIn
EtOAc (2 x 50 mu). OObearHeHHbIE OPraHMYECKUE CJIOU MPOMBIBAIH HACHIIEHHBIM BOJHBIM
pacteopom xJjopuna Hatpus (10 mun), cymmmu Hag Na; SOy, GuibTpoBa I U KOHLIEHTPUPOBAIHU TPU
MOHW)KEHHOM JIaBJICHHH C MTOJTy4eHneM TpeT-0yTun 4-[ 7-0en3un-2-[[(25)- 1 -merunnupponunus-2-
wi|merokcu]-6,8-nuruapo -5H-mupuno[3,4-d | mupumuann-4-mn|-2-(1iaHoMeTii ) munepasus- 1 -
kapOokcwmmara (1,1 r, 1,86 Mmmonb, 81,7% Bbxoxn, 95% dncToTa) B BUIe KOPUIHEBOTO TBEPIOTO

semectsa. JCU+XUAJI MC m/z 562.4 [M+H]".
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[0718] Cramus G: Tper-OyTuin 2-(nuanomeTuin )-4-[ 2-[[(2S5)-1-meTunnuppoaunauH-2-ui|MEeTOKCH |-
5,6,7,8-terparunponupuno| 3,4-d Jnupumunns-4-un|nunepasus- 1 -kapOokcuinar: AMMuaK

Hapboruposanu B MeOH (30 mur) B Teuenue S muH. K aTomy pactBopy noGasisiu TpeT-OyTit 4-
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[7-6en3un-2-[[(2S)-1-meTunnuppoauauH-2-mi |MeTokcu |-6,8-nuruapo-S H-nupuno| 3,4-
d]mupumuaun-4-nn]-2-(uanomMeTun)numnepasut- 1 -kapookcunar (950 mr, 1,69 mmons) u 10%
Pd/C (200 mr). CycnieH3uto nera3upoBaid B BaKyyMe v mpoayBajiu Hy HECKONBKO pa3 U cMech
nepemernnBaiu B armochepe Hy (15 gynt/kB. mroiim) mpu 40°C B Teuenue 9 u. [Tocne 3aBepiueHus
peaKIHH, PEaKIHOHHYIO CMECh (PMIIBTPOBAIN M KOHLIEHTPUPOBAJIN NPH OHWKEHHOM JaBIICHUH.
Ocratok ounmanu npenapatusHoii BOXKX (kononka: Phenomenex Synergi Max-RP
250*50mm™* 10 mxm;oasmkHas ¢asza: [Bona(0,225% mypasbunas kuciora)-ACN];B%: 15%-
40%,30;58%mMuH) ¢ monyuerneM Tper-0yTun 2-(mnanometin)-4-[2-[[(2S)-1-meTwnmupponuana-2-
wi|meTtokcu]-5,6,7,8-rerparuaponupuno| 3,4-d |mupumuaua-4-un|nunepasus- 1 -kapookcunara
(400 mr, 830 mxmounb, 49,1% Bbixon, 97,8% ducToTa) MONyYaiu B BUIEe KOPUYHEBOTO Maca.
ACU+XHAJI MC m/z 472,4 [M+H]". 'H SIMP (400MTI';, XJIOPO®OPM-d) & = 4,59 (ywr. c., 1H)
4,43 - 4,28 (M, 1H), 4,18 - 4,09 (M, 1H), 4,07 - 3,90 (m, 4H), 3,88 - 3,78 (m, 1H), 3,21 (ym. an, J =
3,2,13,6 'y, 2H), 3,16 - 3,05 (m, 2H), 3,03 - 2,90 (M, 2H), 2,82 - 2,55 (m, 4H), 2,48 (c, 3H), 2,33 -
2,22 (m, 1H), 2,11 - 2,00 (m, 1H), 1,91 - 1,62 (m, 4H), 1,51 (c, OSH).

Eoc
: Cr

2

[0719] Cramus H: Tper-OyTun 2-(manomerun )-4-[ 2-[[(2S5)-1-meTunnuppoaunus-2-ui |MeTokcu |- 7-
(1-ma¢Tin)-6,8-nurunpo-5 H-nupunol| 3,4-d | nupumunia-4-wn jnunepasus- 1 -kapookcunar: K
pacTBopy TpeT-OyTun 2-(nmanomerun)-4-[2-[[(2S5)- 1 -meTunnupponunun-2-un|mMeTokcu|-5,6,7,8-
tetparuaponupuno|3,4-d | mupumuarn-4-ui|nunepasus- 1 -kapdokcunara (150 mr, 318 mxmonn), 1-
opomuadranena (98,8 mr, 477 mxmonsb, 66,3 mki), Cs;COs3 (311 mr, 954 mxmons), u RuPhos (29,7
Mr, 63,6 MKMOITb) B Tostyonte (3 mi) nodasnsutu Pdy(dba)s (29,1 mr, 31,8 MKMOIIB) U CYCITEH3UIO
Jlera3upoBalid B BaKyyMe U npoaysaiu N, 3 pasa. Peakunonnyio cmech nepemernusanu npu 100
°C B Teuenue 12 4. Cmech pacnpenensiin Mexny Bogoi (10 mu) u EtOAc (20 mut) u cion
pasznensiii. BomgHslii cioit mocnenosarenbHo skcTparupoBai EtOAc (3 x 20 mur). OObenuHeHHbIE
OpTraHHYeCKHe CJION MPOMBIBAIIN HACBIIIEHHBIM BOAHBIM PACTBOPOM Xjiopuaa Hatpust (20 mi),
cymuu Hax 6e38oaHbIM Na; SOy, GUIbTpoBaNu U KOHLIEHTPUPOBAJIH MIPU MOHUKEHHOM JaBIEHUH.

Ocratok ounimany obpameHHo-(pa30Boi psm-xpomarorpadueli ¢ mojsy4eHueM Tper-Oy Tt 2-
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(unanomerni)-4-[2-[[(25)-1-merunmupponunuH-2-ni |metokcu |- 7-(1-nadTin)-6,8-gurunpo-5H-
npuno|3,4-dnupumunun-4-un|nunepasus-1-kapéokcunara (70 mr, 111 mxmons, 35,0 % BbIxon,
95,0 % umcTOTA) B BHE KOPUUHEBOrO TBeporo Bemecrsa. JCU+XUAJI MC m/z 598,6 [M+H]".
'H sMP (400 MI'ny, xnopodopm-d) 6 = 8,21 - 8,20 (m, 1H), 7,87 - 7,85 (m, 1H), 7,61 - 7,59 (x,
J=8,0 I', 1H), 7,51 - 7,49 (m, 2H), 7,45 - 7,41 (1, J=7,6 T'y, 1H), 7,15 - 7,13 (n, J=7,2 'y, 1H),
4,63 (yw. c., 1H), 4,46 (ym. c., 1H), 4,33 - 4,28 (m, 4H), 4,10 - 4,07 (M, 2H), 3,97 - 3,94 (yw. 1.,
J=11,6 I', 1H), 3,46 (yu. c., 1H), 3,31 - 3,27 (yw. n., /=14,0 ', 1H), 3,07 - 3,01 (M, 2H), 2,77
(yw. ¢, 3H), 2,55 (ym. c., 3H), 2,35 (yw. ¢, 1H), 1,82 (ym. c., 7H), 1,52 (¢, 9H).
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[0720] Cramus I: 2-[4-[2-[[(2S)-1-meTunnupponuaus-2-wi|metokcu]-7-(1-aadin)-6,8-nuruapo-
SH-nupunol3,4-dmupumunns-4-wn|nunepasus-2-uinlaneronurpui: K pactsopy tper-OyTun 2-
(umanomerun)-4-[2-[[(2S)-1-meTunmupponuann-2-ui|merokcu|-7-(1-aadin)-6,8-nurunpo-SH-
nupuno| 3,4-dmupumunun-4-nn|nunepasus- 1 -kapookcnnara (60 mr, 100 mxmons) B JIXM (0,1
mi) nobasnsamu T®K (154 mr, 1,35 mmons, 0,1 M) npu 15 °C u nepemenusanu npu 15 °C B
TedeHue 1 4. PeakIMOHHYI0 cMeCh KOHLIEHTPUPOBAIU MPU MOHMKEHHOM AABJIEHUHU C MOJYyYeHUEM
2-[4-[2-[[(2S)-1-meTunmupponuaus-2-un|merokcu|-7-( 1 -nadrun)-6,8-nuruapo-SH-nupuno| 3,4-

d]mupumuanH-4-un|munepa3uH-2-ui |Jareronutpuia (50 Mr) B BUIe KOPUIHEBOTO Maca.
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[0721] Cramus J: 2-[4-[2-[[(2S)-1-meTunnupponunuH-2-nui|meTokcu]-7-(1-HadpTn)-6,8-nurunpo-
SH-nupunol3,4-dnupumuans-4-uin|- 1 -npon-2-eHoun-nunepasus-2-uilaneroHutpui: K pacrsopy

2-[4-[2-[[(2S)-1-meTunmmupponuaun-2-ui|merokcu|-7-( 1 -nadtun)-6,8-nurunpo-SH-mupuno| 3,4-
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d|mupumunua-4-wn|nunepasuH-2-un|anerorutpuia (50 mr, 81,8 mkmone, TPK) u DIEA (106 wmr,
817 mxmonsb, 142 mki) B IXM (0,2 mir) noGassiin npomn-2-enoun npon-2-enoar (11,3 mr, 89,9
MKMOJIb) Tipu 0 °C 1 peakunonHyro cMech nepemernusaiy mpu 0-15 °C B reuenue 1,5 4.
PeakiinoHHY0 cMeCh KOHLIEHTPUPOBAJIU IPU MMOHMKEHHOM JiaBlieHnu. OCTaTOK O4UIIAIH
npenapatuBHoit BOXX (kononka: Phenomenex Synergi C18 150*30mm*4mkm; monsrkHas dasa:
[Bona (0,225% mypasbuHas kucnora)-ACN];B%: 15%-45%,10,5muH) ¢ nony4denuem 2-[4-[2-
[[(2S)-1-meTunnuppomuaus-2-ui|merokcu|-7-(1-nadTun)-6,8-qurunpo-5H-nupunol 3,4-
d]mupumunna-4-mi|- 1-npon-2-eHoua-nunepasuH-2-wmi |Jauneronurpuia (9,16 wmr, 15,1 mxmons, 18,5
% BbIXON, 98,7 % uncrora, popmuar) B Buze xkenroro Macia. JCU+XUAJL MC m/z 552,5
[M+H]". 'H IMP (400 MI'u, xiopodopm-d) § = 8,45 (ym. c., 1H), 8,22 - 8,19 (m, 1H), 7,87 - 7,85
(M, 1H), 7,62 - 7,60 (n, J=8,0 I'uy, 1H), 7,51 - 7,49 (m, 2H), 7,45 - 7,43 (1, J=7,6 ', 1H), 7,15 -
7,13 (#, J/=7,2 Ty, 1H), 6,60 (ym. c., 1H), 6,42 - 6,38 (m, 1H), 5,84 - 5,82 (yur. x., /=10,8 'y, 1H),
5,08 (yur c., 1H), 4,78 - 4,53 (yw. nx, J=6,8, 11,6 'y, 2H), 4,42 - 4,40 (m, 1H), 4,27 (yw. c., 2H),
4,21 -4,18 (yw. 1., J=14,0 I'n, 1H), 4,12-3,78 (ym. n., J=12,8 'y, 2H), 3,68 - 3,07 (m, 7H), 3,05 -
2,84 (M, 3H), 2,77 (n, J/=1,6 I'y, 3H), 2,71 - 2,64 (m, 1H), 2,26 - 2,17 (m, 1H), 2,11 - 2,03 (M, 1H),
2,02 - 1,88 (m, 2H).

I[TPUMEP 148

2-[4-[7-(5-metnn-1H-urnazon-4-un)-2-[[(2S)-1-mMeTunnupponuanH-2-ui | MeTokcu|-6,8-

muruapo-SH-mmupuno| 3,4-d Jmupumuann-4-ni|-1-npon-2-eHonI-nunepasuH-2 -1 |aleTOHUTPUIT
b
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[0722] Cramus A: Tper-OyTun 2-(uuanomerun)-4-[2-[[(2S5)- 1 -meTunnuppoauaua-2-ui|MeToKCcH |- 7-

(5-metun-1-rerparuaponupan-2-un-uHnazon-4-mn)-6,8-guruapo-5H-nupuno|[ 3,4-d |nupumugua-4-
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wi|nunepasuH-1-kapbokcunat: K pactsopy Tper-OyTin 2-(nmanomernn)-4-[2-[[(25)-1-
METWINUPPOIUAUH-2-Ui|MeToKcH|-5,6,7,8-TreTparunponupuno| 3,4-dmupumunun-4-
wi|nunepasuH-1-kapookcunata (200 mr, 424 Mxkmons), 4-6poM-5-metui-1-Terparugponupan-2-
wi-unaaszona (188 mr, 636 mxmodb), RuPhos (39,6 mr, 84,8 mxmonb) u Cs;CO3 (414 mr, 1,27
MMOJIb) B Tonyoste (6 M) nobassiiu Pdy(dba); (38,8 mr, 42,4 MKMOJIb) H pEAKIIHOHHYIO CMECh
nepemernnBaiy pu 100 °C B Teuenne 12 4 B atmocdepe N,. ITocie 3aBepuieHns peakiiy, CMech
HENOCPEICTBEHHO OYHINAIH ¢ TOMOIINbI0 Xpomarorpaduu Ha cunukarene (I19: EtOAc= ot 3:1 no
0:1) ¢ mony4yerunem Tper-OyTun 2-(riranometn )-4-[2-[[(2S5)-1-meTunmupponuauH-2-1i |MeToKCH |-
7-(5-meTun-1-rerparuaponupan-2-un-uHaa3on-4-mn)-6,8-muruapo- S H-mupuno| 3,4-d [ mupumunus-
4-un|nunepasus-1-kapookcunara (120 mr, 149 mxmons, 35,1% Beixon, 85,0% uncrora) B BuAE
kopuuHeBoro TBepaoro Bemectsa. JCU+XUAJI MC m/z 686,6 [M+H]+. 'H amp (400MTI ',
XJIOPODPOPM-d) 6 = 8,04 (n, J=2,0T'y, 1H), 7,33 - 7,29 (m, 2H), 5,70 (nn, J = 2,4, 9,2 ', 1H),
4,62 (yw. c., 1H), 4,39 (yu c., 1H), 4,34 - 4,28 (m, 2H), 4,20 - 4,14 (M, 1H), 4,05 (yw. 1., J= 12,0
I'u, 2H), 3,91 (yu. a., J=12,4 T, 1H), 3,81 - 3,72 (m, 1H), 3,53 (ym. T, J = 4,8 'y, 2H), 3,27 (ym
a.,J=10,8 Ty, 2H), 3,10 (yw. n., J= 6,8 I'y, 1H), 3,06 - 2,96 (M, 1H), 2,90 - 2,65 (m, SH), 2,59
(ym. n., J=10,2 I', 1H), 2,50 (¢, 3H), 2,43 (c, 3H), 2,35 - 2,26 (m, 1H), 2,23 - 2,15 (m, 1H), 2,11
(ym. ¢, 2H), 1,90 - 1,65 (m, 7H), 1,54 (c, OH).
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[0723] Cranus B: 2-[4-[7-(5-metun-1H-unnazon-4-un)-2-[[(2S)-1-meTnnnupponuaus-2-
ui|merokcu|-6,8-nuruapo-5SH-mupuno| 3,4-d jJnupumunua-4-un |nunepasun-2-wmin |aueToHuTprt. K
pactBopy Tper-OyTHn 2-(manomertin)-4-[ 2-[[(2S5)-1-meTunnupponuauH-2 -1 |MeTokcH|-7-(5-
METHJI- | -TeTparuaponupaH-2-mi-uHna3on-4-un)-6,8-muruapo-5S H-nupuno| 3 ,4-d jnupumugus-4-
wi|nunepasuH-1-kapookcuiarta (150 mr, 219 mxmonb) B JIXM (0,2 mi) nodasnsiiun TOK (616 mr,
5,40 mmonb, 0,4 M) 11 peakMOHHYIO cMech nepemernusany pu 15 °C B reuenue 12 4. [Tocne
3aBeplIEHNs PEAKLIUH, PACTBOPUTEND YAAJSUIN IPU MOHWKEHHOM JABJIEHUH C TojTydeHueM 2-[4-[7-
(5-merun-1H-nnnazon-4-mn)-2-[[(2S)-1-meTunmupponuans-2-wi |MeTokcu|-6,8-nuruapo-5SH-
nupuno|3,4-dnupumunun-4-un|nunepasus-2-unjaueronutpuna (159 mr, 218 mxmons, 99,6%

Bbixon, 2T®K) B BHIe KpacHOrO Maca.
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[0724] Cramus C: 2-[4-[7-(5-meTun-1H-unnazon-4-un)-2-[[(25)-1-meTunnupponuauH-2-
wi|merokcu|-6,8-nurunpo-SH-mupuno| 3,4-dmupumunun-4-nmn|-1-npomn-2-eHoun-nunepasuH-2-
uilaueronutrpuit: K pacrBopy 2-[4-[7-(5-metun-1H-unnazon-4-un)-2-[[(25)-1-MeTuamupponuauH-
2-un]metokcu]-6,8-nurunpo-5H-nupuno|3,4-d [nupumuauH-4-w |nunepa3suH-2- 1 |ale TOHU TPIIIA
(159 mr, 218 mxmons, 2TPK) u DIEA (366 mr, 2,83 mmonb, 493 Mki) B IXM (4 M) npu -40°C
n00aBIISUIN TPOI-2-eHOM Mpot-2-eHoart (24,7 mr, 196 MKMOIIb,) U pEaKLIIOHHYIO CMECh
nepemernusainu npu -20 °C B reuenue 1 4. [locne 3aBepieHNs peakiuy, B peakHOHHYIO CMECh
no0aBs BOABI (2 MIT) M BOIHBIN CJIOH OTAEISUIN U 00paTHO 3KcTparuposainu JAXM (2 x 10 mi).
OObennuHeHHbIe OpraHMYeCKHe CIOW KOHLIEHTPHPOBAIH MPU MOHIKEHHOM AAaBJICHUU H OCTATOK
OYHILAIIN C TOMOLITBIO XpoMaTorpadun Ha cumukarene (JIXM: MeOH= ot 50:1 no 5:1) c
MoCJe Ny koIel OUYHUCTKOM ¢ MOMOIIBI0 oOpatneHHo-(ha3zoBoi BOXKX (kononka: Phenomenex
Synergi C18 150*25*10mkm; monsrkHast dasa: [Bona(0,225% mypasbuHas kuciora)-ACN];B%:
4%-34% B Teuenue 10 MmuH) ¢ nonyuenuem 2-[4-[7-(5-metun-1H-unnazon-4-mn)-2-[[(25)-1-
METWJIMUPPOIUIUH-2-WI|MeTOKCH |-0,8-nurunpo-S H-mupuno| 3,4-d [mupumunus-4-ni|-1-npomn-2-
eHowI-nunepasuH-2-uijaueronutpuia (1,77 mr, 3,10 mxmons). DCHU+XUAJL MC m/z 556,5
[M+H]". 'H IMP (400MI 1, XJJOPO®OPM-d) § = 8,00 (c, 1H), 7,18 (ymr. c., 1H), 7,16 - 7,11 (m,
1H), 6,52 (yw. c., 1H), 6,37 - 6,21 (m, 1H), 5,75 (ym. n.,J= 10,4 I'u, 1H), 4,99 (yu. c., 1H), 4,67
(ym. oo, J=6,4, 11,6 I'y, 1H), 4,34 (ym. an, J=3,9, 11,6 I'u, 1H), 4,24 (c, 2H), 4,11 (ym. 1., J =
12,8 T', 1H), 3,94 (yw. c., 1H), 3,57 - 3,40 (m, 4H), 3,29 (ym. 1., /= 13,8 ', 1H), 3,19 (ym. c.,
1H), 3,02 (yw. nn, J=12,4, 19,7 I'u, 2H), 2,87 (yw. nn, J=8,4, 16,4 I'u, 2H), 2,76 - 2,58 (M, 6H),
2,35 (c, 3H), 2,22 - 2,10 (m, 1H), 2,01 (yur. x., J=8,4 'y, 1H), 1,89 (yw. c., 2H).

ITPUMEP 149

2-[4-[2-[[(25)-1-meTunnupponunuH-2-ui|MeTokcu |- 7-[ S-(tpudropmern)-1 H-unnazon-4-wmn| -
6,8-gurunpo-5SH-mupunol| 3,4-d Jnupumunus-4-un |- 1 -npon-2-eHoni-nunepasuH-2-

WJ1|alleTOHUTPUIT

336



pe

[ CN
N

H )\ fS)
'Caaaye
[:]Acu ['l'j/\CN

SN
| N/)\o//,‘{S)O SEM’Nb[ )\ 0" (s)
N

[0725] Cramus A: Tper-OyTin 2-(nmanomern)-4-[2-[[(2S5)-1-meTunnupponuaus-2-ui| MeTokcu|-7-
[5-(TpudropmeTin)-1-(2-TpUMETHICUITMIS TOKCUMET U ) UHAA301-4-11]-6,8-nuruapo-S H-

nupuno| 3,4-dmupumunna-4-un|nunepasun- 1 -kapOokcumnar: Tper-OyTun 2-(unaHomerwn)-4-[2-
[[(25)-1-meTunnupponuauH-2-ui| metokcu]-5,6,7,8-rerparunponupuno|3,4-d|nupumMunns-4-
wi|nunepasun-1-kapookcunat (130 mr, 276 MkMoIb), 2-[[4-Opom-5-(TpudTopmerni)unaazon-1-
WI|MeTOKCH |3ThII- TpuMeTi-cuiiad (120 mr, 303 mMxmonb), Pdy(dba)s (50,5 mr, 55,1 Mkmonb),
RuPhos (51,5 mr, 110 mxmonb), Cs;COs (225 mr, 689 mxkMoitb) B Tosyosie (3,00 M) nerasupoBaniu
N, a 3atem HarpeBanu 10 90 °C B Teuenne 12 4 B atmocdepe N,. [Tocie 3aBepiieHns peakiuy,
cMech QUIBTPOBaIH U PUIBTPAT KOHLEHTpUpPOoBaau. OCTaTOK OUHUINANU ¢ moMoLIbo npen-TCX
(EtOAc/MeOH 8/1) ¢ monyuenuem TpeT-OyTiu 2-(unaHomerwi)-4-[ 2-[[(25)-1-mMeTunmupponuus-
2-un| merokcu|-7-[ S-(tpudropmerni)- 1-(2-TpUMETHICUIHI3 TOKCUMETHI )UHAA301-4-11]-6, 8-
muruapo-S H-mupuno| 3,4-d |mupumuana-4-un | nunepasun- 1 -kapookcunara (140 mr, 169 MkMoOIb,
61,4 % BoIix0n, 95,0 % uuncrota) B Buze xentoro TBepaoro semectsa. JCU+XUAJ] MC m/z 786,3
[M+H]".
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[0726] Cramus B: 2-[4-[2-[[(25)-1-meTunnupponuanH-2-ui] Metokcu]-7-[S-(tpudropmermn)-1-(2-
TPUMETUIICHITIIIS TOKCUMETHIT ) UHAa30J1-4-11|-6,8-nuruapo-5 H-nupuno| 3,4-d jnupumunun-4-

wi|nunepasuH-2-wilanerorutpui: K pacteopy tper-OyTin 2-(nmanomernn)-4-[2-[[(25)-1-
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METHJITHPPOIUINH-2- Wi |MeToKCH |-7-[ S-(Tpudropmernn)-1-(2-

TPUMETUIICHITIIId TOKCUMETHIT ) UHAa30J1-4-11]-6,8-nuruapo-5 H-nupuno| 3,4-d Jnupumunun-4-
wi|nunepasuH-1-kapookcunata (140 mr, 178 mxmons) B JIXM (3,00 mi) mobasmsitu 2,6-
auMeTunnupuant (229 wmr, 2,14 mvons) 1 TMSOTT (238 wmr, 1,07 mmons) npu 0 °C. Cmech
nepemernnBaiy pu 15 °C B Tedenue 2 4. [Tocne 3aBepuienHus peakiun, B cMech 106assin MeOH
(0,5 Mu1) ¥ KOHLIEHTPUPOBAJIH NPU TOHIKEHHOM AaBIeHUH C nony4deHuem 2-[4-[2-[[(25)-1-
METWINUPPOIUANH-2-11]| MeToKcU]-7-[5-(Tpudropmernn)-1-(2-

TPUMETIJICHIIIII TOKCUMETHI ) MHAa3071-4-11|-0,8-nurunpo-5 H-nupuno| 3,4-d [mupumunns-4-
wi|nunepasuH-2-uilaneroHuTpuia (200 Mr, HEOYHINEHHBIN) B BUIE JKEATOr0 Macia, KOTOpoe
HCTIOJIb30BAIM HETIOCPECTBEHHO Ha CIIEAYIOIeH cTaqun 0e3 JOMOIHUTENbHON OYHCTKH.

SCU+XUAJIMC m/z 686,6 [M+H]".

|
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[0727] Cramus C: 2-[4-[2-[[(25)- 1 -meTunnupponuauH-2-ui|MeTokcu |- 7-[ S-(tpudropmermn)-1-(2-
TPUMETUJICHITHIATOKCUMETHIT )UHAa30J1-4- 1 |-6,8-nuruapo-SH-nupuno| 3,4-d jnupumunus-4-un|-1-
nporn-2-eHoun-nunepasuH-2-uilaneronutpui: K pactsopy 2-[4-[2-[[(2S)-1-meTunnupponuans-2-
wi| metokcu]-7-[5-(tpudpTopmernn)-1-(2-TpUMETUICHINIITOKCUMETHI ) HHAAa301-4-11]-6, 8-
ourunpo-5 H-nupuno| 3,4-d jnupumuaus-4-wmn Jmunepasus-2-ui Janerorntpuia (122 mr, 178
MKModb) 1 DIEA (138 wmr, 1,07 mmons, 186 Mkir) B JIXM (3,00 M) mobaBisiiy npon-2-eHou
npon-2-eroar (18,0 mr, 143 mxmonsp) o karmwism npu 0 °C. Cmech nepemernnsanu npu 20 °C B
teyenue 1,5 u. [Tocne 3aBepiieHus: peakuuu, cMech pazdasisiiu Boxoit (0,5 mMit) U SKCTparupoBaiu
EtOAc (2 x 5 mu). Oprannueckue cinou cymunu Hajg Na,SO4 1 KOHLIEHTPUPOBAIH MPU
MOHMKEHHOM faByieHuu. OctaTok ouninanu ¢ nomoulbio npen-TCX (3A/MeOH 10/1) u npen-
BDXX (kosnonka: Boston pH-lex 150*25 10mkm;nmoasmkHas ¢asza: [Boga(0,1%TDK)-ACN];B%:
39%-69%, 10muH) ¢ monyuenuem 2-[4-[2-[[(25)-1-meTunnupponuauH-2-ui|MeTokcu|-7-[ 5-
(Tpudropmern)-1-(2-TpUMETHICHIIIII TOKCUMETHI ) HHAA301-4-11|-6,8- nurnapo-5S H-mupuno| 3,4-
d]mupumuans-4-wi]- 1 -npon-2-eHoua-nunepasun-2-ui|aueronutpuia (54,0 mr, 43,8 MKMOJIB).

DCU+XUAJL MC m/z 740,6 [M+H]".
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[0728] Cramus D: 2-[4-[2-[[(2S)- | -meTunnuppoauauH-2-ui | MeToKkcH |- 7-[ S-(Tpudropmermn)- 1 H-
uHAa3on- 4-ni]-6,8-nuruapo-SH-nupuno|3,4-dmupumunns-4-ni|- 1 -npomn-2-eHoun-nunepasuH-2-
ui]aneronutpuit: K pacrBopy 2-[4-[2-[[(25)-1-meTunmupponuauH-2-ui|MeTokcu |- 7-[ 5-
(Tpudropmern)-1-(2-TpUMETHICHIIIII> TOKCHMETHI )JHHAA301-4-11|-6,8-murunpo-5S H-mmpuno| 3,4-
d]mupumuana-4-mi]- 1 -npon-2-eHoua-nunepasun-2-wi|aueronutpuia (20 mr, 27,0 MKMOJTb) B
JAXM (60 mxi) nobasnsmn TOK (30,8 mr, 270 mxmods). Cmecs nepemernnBaiu npu 20 °C B
teueHue | 4. Peakiyst He Obiia 3aBepleHa, MO3TOMY HOOABISUIN TOTIOJHUTEIBHOE KOJTHYECTBO
T®K (30,8 Mr) u peakLinOHHYIO cMech niepeMernnsany pu 20 °C B TeueHne AONOIHUTENbHBIX 0,5
4. [Tocne 3aBepruenus peaxkuyn, pH cmecu nosonuim o pH 8 noGasneHnemM HaChIIIEHHOTO
BonHOoro pacteopa NaHCOs3 (1 mut) u BoxHBIi cnoii sxcrparuposanu EtOAc (2 < 5 mi).
OObennHEeHHbIE OPraHUYECKUE CIION TIPOMBIBAIHM HACBIIIIEHHBIM BOIHBIM PACTBOPOM XJIOPHIA
Harpus (3 mi), cymmnn Hag Na, SOy 1 KOHIEHTPUPOBAIH ITPU MOHIKEHHOM aaBieHuu. Ocrarok
pazbasnsiin MeOH (0,5 mun) u nobasmsimn NH3-H,O (0,5 M) u emecs nepementuanu npu 20 °C B
teuenne 0,5 u. Cmech ounmmanu npenaparusHoil BOXKX (kononka: Phenomenex Synergi C18
150*30Mm*4mKm;opBrkHasA ¢asza: [Bona(0,225% mypasbuHas kuciora)-ACN]; B%: 15%-45%,
10,5mun) ¢ monyueruem 2-[4-[2-[[(25)-1-MeTunnupponuauH-2-mi |MeToKcH |-7-[ 5-
(Tpudropmernn)-1H-unnazon- 4-un)-6,8-qurunpo-5H-nupuno[3,4-dmupumuann-4-wuin)-1-npomn-2-
€HOWJI-TIUTepasnH-2-ui|aueTonutpuia (2,68 mr, 3,99 MkMouib) B BUE OEJI0T0 TBEPIOTO BELIECTBA.
DCU+XHUAJIMC m/z 610,5 [M+H]". 'H SIMP (400 MI "1, xtopodopm-d) & = 8,22 (c, 1H), 7,68 (z,
J=9,2 'y, 1H), 7,45 (n, J=8,8 I'y, 1H), 6,60 (yw. c., 1H), 6,45 - 6,35 (m, 1H), 5,84 (ym. n., /=11,2
I'u, 1H), 5,09 (ym. ¢, 1H), 4,71 - 4,60 (m, 1H), 4,42 - 4,27 (m, 3H), 4,17 (ym. n., J/=11,2 'y, 1H),
4,01 (yw. 1., J=12,4 I'u, 2H), 3,78 - 3,31 (m, SH), 3,23 - 3,03 (M, 2H), 3,02 - 2,75 (m, 4H), 2,71 (c,
3H), 2,66 - 2,57 (m, 1H), 2,27 - 2,12 (m, 1H), 2,10 - 2,03 (m, 3H). OCU+XHUAJIMC m/z 610,1
[M+H]".

ITPUMEP 150
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2-(1-axpunonn-4-(2-(((R)-1-(aumeTHIaMIHO )ITponaH-2 -1 )OKcH )-7-(3-runpokcuHadranen- 1 -
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|

)
[NJ/\CN
N
=

N =
| P
Ho‘ ON N)\o/(RJ\/ NG

Boc

(e (Yo

(X SSY
™ N/)\CI B N)\O/(R)\/ NS

[0729] Cramus A: Tper-Oytun 4-[7-6en3uin-2-[(1R)-2-(aumeTnnamMuHo)-1 - MeTHiI-3Tokcu |-6,8-
ourunpo-5 H-nupunol 3,4-d|nmupumuaus-4-wm |-2-(nuaHoMe i )unepasus- 1 -kapookcunar: K
cmecu Tper-Oytun 4-(7-6en3un-2-xnop-6,8-nuruapo-5H- nupuno|3,4-d|mupuMuans-4-mi)-2-
(umanomerun)nunepasus-1-kapdbokcumnara (500 mr, 1,04 mmonb), (2R)-1-(quMeTHIaMIHO )TPOTIaH-
2-ona (214 wr, 2,07 MmMob) u Tper-OyTokcuna Hatpus (298 mr, 3,11 mmonb) B Toyode (20 M)
nobasnsinu BINAP (129 mr, 207 mxmorns) u Pd,(dba); (94,8 mr, 104 MkMoub) U cMeCh IPOAYBaIU
a30TOM ¢ nocnenyroumm nepemermsanuem npu 90 °C B reuenue 5 4. Cmeck pa3dapisuim
stunaneraroM (100 mut) u Bogo#i (100 M) 1 OpraHuvecKuii CI0H OTAENSAIN U CYLIIIIN Hax
cynbhaToM HaTpus, PUIBTPOBAIM U KOHLIEHTPUPOBAIHU NP MOHWKEHHOM AaBieHnu. OCTaTok
OUHIIAJIH C TOMOIIBIO 0OpaineHHO0-(a30Boi xpoMarorpaduu [Boaa (0,1% MypaBbHHAsI KHCIOTa
Boja)/aneronuTpui]. )Kemaemple Gppakiun coOnpany 1 HeHTPATN30BBIBAIN HACBIIIIEHHBIM BOJAHBIM
pacTBopoM kapboHata HaTpus (5 mit) u skctparuposainu 10% MeOH/IXM (2 x 50 mu).
OO0pennHeHHbIe OpraHMYeCcKHe CJION CYIINIIN HaJl CybhaToM HaTpus, GUIbTPOBAIN U
KOHIICHTPUPOBAJIU NIPU IOHUKEHHOM JIABJICHUH C MOJy4YeHUueM TpeT-0yTun 4-[ 7-6en3zun-2-[(1R)-2-
(mumeTnnaMuHO)- 1 - MeTun-3ToKcu|-60,8-nurunpo-5 H-nupunol| 3,4-d|nupumuann-4-w|-2-
(unaHoMerw)nunepasus-1-kapookcumnara (300 mr, 480 mxmons) DCHU+XHUAL MC m/z 550,4
[M+H]".
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[0730] Cramus B: Tper-Oytun 2-(manometin )-4-[2-[(1R)-2-(numeTniiaMuHO)- 1 - METHII-3TOKCH |-
5,6,7,8-terparunponupuno| 3,4-dJnupumunns-4-un|nunepasus- 1 -kapdokcunar: K pacrBopy Tper-
oyTtun 4-[ 7-6en3mn-2-[(1R)-2-(numeTnnaMuHo)- 1 - MeTun-3Tokcu|-6,8-muruapo-SH-mupuno[ 3,4-
d]mupumuna-4-nn]-2-(nquanometn)nunepasut- 1 -kapdokcunara (1,1 r, 2,00 mmons) 8 MeOH (10
mu1) noGasuisiiu pactsop NHs (792 wmr, 46,5 mmons) 8 MeOH (3,96 1, 123,56 mmonb, 5 M), €
nocrieayromum nodasnenuem 10% Pd/C (500 mr). Cmech nepemerunsanu mpu 40 °C B
teuenue 12 1 B armocdepe H, (15 ¢pyHT/KB. mroiim). PeakiroHHy0 cMech GUIBTPOBAIN U
(GuIbTpaT KOHIIEHTPUPOBAJIU NP MOHMKEHHOM JIaBJIEHUH JIOCYXa C MOJyuYeHHeM TpeT-Oy T 2-
(umanomerun)-4-[2-[(1R)-2-(numeTunamMuHo)-1- MeTun-3Tokcu]-5,6,7,8-terparuaponupumno| 3,4-
d]mupumunue-4-nn|nunepasuH- 1-kapbokcunara (756 Mr, HEOUHIIEHHBIH) B BUE KEITOTO

tBepaoro Bemectsa. JCU+XHUAJL MC m/z 460,3 [M+H]".
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[0731] Cramus C: Tper-Oytun 2-(umanomerwn)-4-[2-[(1R)-2-(qumeTnnaMuHo)- | -MeTHiI- 3TOKCH|-7-
[3-(2,2-pumeTunnpona”onnokcn)- 1 -nadptun|-6,8-ngurunpo-5 H-nupunol 3,4-d | nupumuaus-4-
wi|nunepasuH-1-kapookcunat: Cmeck (4-Opom-2-HadTin) 2,2-numeruinponanoara (304 mr, 990
MKMOJIb), mpem-0yTui 2-(unanomerun)-4-[2-[(1R)-2-(qumeTnnaMuHo)- 1- MeTuiI-3Tokcu|-5,6,7,8-
terparuaponupuno|3,4-d | mupumuann-4-ni|nunepasus- 1 -kapbokcunara (350 mr, 761 MKMoIb),
[2-(2-amuHOSTIIT ) peHMIT|-XITOp-TTAJUTAANH, TUIHUKIOTeKCHi-[2-(2,4,6-
Tpunzonponundenun)pennn|pocdana (84,4 mr, 114 mxmons) u Cs,CO3 (620 mr, 1,90 Mmorb) B
tonyoJe (10 mu) nponysanu N, 3 pasa u cmech nepemernubainu rnpu 70 °C B TeueHue 16 4 B
armocepe N,. Peakironnyro cmech BbutnBanu B H>O (50 mit) 1 5KCTparupoBaiy 3TUIALETaTOM

(50 Mz x 3). OObeUHEHHbIE OPraHNYECKHE CJIOH MTPOMBIBAJI HACHIIIIEHHBIM BOHBIM PAaCTBOPOM
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xjopuna Hatpust (30 mu), cymman Haa 6e3BoaHbM NaySOy4 1 KOHLEHTPUPOBAIU MTPH MOHMKEHHOM
JIABJICHUU C MOJydyeHueM octatka. OCTaTOK OUMIIAIN C TOMOLIBIO 0OpateHHO-(pa30BoH ¢isr-
xpomatorpaduu [Boxa (0,1 % MypaBbUHAs KUCIOTA)/alETOHUTPUII| C TIOJyYeHUEM TPeT-OyTui 2-
(umanomerun)-4-[2-[(1R)-2-(numeTnnamMuno)- 1 -meTmn- sTokcu]-7-[3-(2,2-
IVMETUIPONaHOUIOKCH)- 1 -HadTHi]-6,8-nuruapo-S H-mupuno| 3,4-dnupumunny-4-

un|nunepasun-1-kapookcunata (210 mr, 303 Mxmons). DCU+XUATI MC m/z 686,4 [M+H]".
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[0732] Cranus D: [4-[4-[3-(unanomerwn)nunepa3us- 1 -un|-2-[ (1R)-2-(auMeTunaMuHo)- 1 -mMeTu-
3TOKCHU]-6,8-murunpo-5H-mupuno[3,4-d jmupumuaus-7-mn|-2-nadgruin| 2,2-gumermnnponasoar: K
pactBopy Tper-OyTHa 2-(manometn)-4-[2-[(1R)-2- (numernnamMuHo)- 1 -meTun-sToken]-7-[3-(2,2-
JUMETHJIIPOTIAHOMIIOKCH)- | -Had Tvi|-0,8-nuruapo-5S H-nupunol 3,4-d|nupumuans-4-
wi|nunepasuH-1-kapbokcunara (210 mr, 306 Mmxkmodb) B nuxyopmerane (300 M) nobasnsim
T®K (523 wr, 4,59 mmonb, 340 M) u cMmech nepeMernnBany npu 15 °C B Teuenue 2 4. Cmechb
KOHLIEHTPHUPOBAJIM MPHU TIOHMKEHHOM JIaBJIEHUHU C TionydeHueM [4-[4-[3-(umaHnoMeTn)murepa3uH-
1-u1]-2-[(1R)-2-(numeTunaMuHo)- 1 -meTun-3Tokcu |-6,8-nurunpo-5H-mupuno| 3,4-d | nupumuaus-7-
wi|-2-nadTun] 2,2-numerunnponanoara (214 mr, 305 mxmons). SCU+XUAJL MC m/z 586,4
[M+H]".
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[0733] Cranus E: [4-[4-[3-(1manomeTw )-4-mipon-2-eHowi- munepasus- 1-mn]-2-[(1R)-2-
(mumeTnnaMuHo)- 1 -meTHn-3ToKCcH -6, 8-nuruapo-5 H-nmupuno| 3,4-d jmupumunus-7-mn |-2-Hadrun]|
2,2-mumerunnponanoat: K cmecu [4-[4-[3-(unanomernn)nunepasus- 1 -mn]-2-[(1R)-2-
(mumeTnnaMuHo)- 1 -MeTuI-3ToKCH |-6,8-nurunpo-5S H-nupunol 3,4-d jJnupumuaus-7-un|-2-sadptun|
2,2-numetunmnponanoata (214 mr, 305 mxmones, TOK) u DIEA (395 mr, 3,06 mMonb, 532 MKJI) B
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nuxjopmerane (5,00 mi) oxnaskenHoi 10 - 40 °C noOasnsiin pacTBOp MPOI-2-€HOUJI MPOII-2-eHOAT
(38,6 mr, 305 mxmonb) B nuxiopmerane (1,00 mi) B atmocdepe azora. Cmech Harpesanu 10 0 °C u
nepemernrBaiy B TedeHne 1 4. CMech KOHLIEHTPUPOBAIH MTPU NOHMKEHHOM JaBICHHH C
nojyueHneM ocratka. OCTaTOK OYHUINAIN C MOMOIIBIO 0oOpaeHHo-(a30Boi ¢udin-xpomarorpadun
[Bona (0,1% TpudTopykcycHasi KUCIOTa)\aUeTOHUTPHJI| ¢ moyueHueM [4-[4-[3-(uuanomerin)-4-
nporn-2-eHoun- nunepasus- 1 -ni]-2-[(1R)-2-(qumerninaMuHo)- 1 -meTnin-3Tokcu -6, 8-gurunpo-5H-
nupunao| 3,4-d]mupumunun-7-un]-2-Hadrun] 2,2-numerunnponanoata (100 mr, 156 MKMOJIB).

DCU+XUAL MC m/z 640,7 [M+H]".

oﬁj oﬁJ
[:j/\CN [:j/\CN

| SN H | SN H I
Pivo\‘ lN o \“N o

[0734] Cramus F: 2-[4-[2-[(1R)-2-(aumeTnnamMuHO)- 1 -meTnin-3Tokcu]-7-(3-runpokcu-1- Hadgrumn)-

|
—_—
N HO

6,8-murunpo-5H-mupunol 3,4-d [nupumunus-4-mui |- 1 -npomn-2-eHous-nurnepasuH-2-
wi|aueronurpm: K pactopy [4-[4-[3-(unanomeTiin)-4-npon-2-eHown-niunepasud- 1-mn]-2-[(1KR)-
2-(numMeTunaMuHo)- 1 -MeTun-sTokcu |-6,8-nurnapo-5 H-nupuno| 3,4-d mupumuaus-7-un|-2-
HadTun] 2,2-numerrnmponanoara (90 mr, 141 mxmonb) B TI'® (500 mxin) oxnaxkaerrom g0 0 °C
nobasmsin NaOH (2 M, 281,34 mxi) u cmech nepemerusamu rpu 15 °C B Teuenue 16 4. pH
cMmecu noBoamu 10 7 nodasnenneM 20% pacTBopa MypaBbUHOM KHCIIOTBL. 3aTeM BOAHYIO (azy
sKcTparupoBaiu auxjopmeraoM (3 x 10 mir). OObequHEHHBIE OpraHUYECKHE CIION CYIIHIIN HaJl
Na,SOy4, punpTpoBa M U KOHIEHTPUPOBAJIHN MPH NMOHMKEHHOM JiaBJeHn. OCcTaToK O4YHIIaNN
npenaparuBHoit BOXX (kononka: Phenomenex Synergi C18 150*25*10mkM;, noaBrskHas ¢asa;
[Boma (0,225%mypasbunas kuciora)-ACN]; B%: 7%-37%, 10 mun) ¢ nony4yenuem 2-[4-[2-[(1R)-
2-(auMeTunaMuHo)- 1 -mMeTuin-3Tokcu|-7-(3-ruppokcu- 1- nHagtmn)-6,8-guruapo-SH-nupuno[ 3,4-
d]mupumunuH-4-m]- 1-npon-2-eHoua-nunepasuH-2-mi |Jauneronutpuia (5 mr, 8,82 Mmkmous, 6,27 %
BbIxon, 98 % uucrora) ICU+XHUAJI MC m/z 556,3 [M+H]+. 'H amp (400MI', metaHOA-d4) 6 =
8,54 (yu c., 0,6 H), 8,07 (n, J=8,4Tu, 1H), 7,63 (n,J=8,4T'y, 1H), 7,37 (1, /=72 Ty, 1H),
7,30 -7,21 (m, 1H), 6,91 - 6,72 (m, 3H), 6,29 (yw. n., J=16,4T'u, 1H), 5,84 (yw. n.,J=11,2 T,
1H), 5,48 (ym. c., 1H), 5,26 - 4,96 (m, 1H), 4,57 (ym. c., 1H), 4,24 - 4,09 (m, 4H), 3,74 - 3,54 (m,
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1H), 3,48 (v, 2H), 3,22 (v, 2H), 3,10 - 2,86 (m, SH), 2,78 (yu. 1., J = 14,4 T, 1H), 2,53 (yww. c.,
6H), 1,37 (nx, J = 2,0, 6,4 'y, 3H).

ITPUMEP 151

2-(1-axkpunonn-4-(2-(((R)-1-(numeTnnaMuHO))ponaH-2-ui )okcu )-7-(nadranes- 1-un)-5,6,7, 8-

terparuaponupuno|3,4-d | mupuMuIH-4- 1T )IHNIepa3uH-2- 11 )alle TOHU TPUIT

o
o

| SN =
N)\o/(m\/N

[0735] (2-(1-axpunonn-4-(2-(((R)-1-(numeTnnaMuHO )iponan-2-mi)okcn )-7-(Hadranes- 1 -um)-
5,6,7,8-terparunponupuno|3,4-d JnupuMuanH-4-un)nunepasu-2-mui)aeTOHUTPUIT TOTyYaiu
aHanorn4yHo criocoOy st [Ipumepa 150, 3amensis 1-OpomuadraneH Ha (4-Opom-2-HadTmn) 2,2-
mumerwanponanoatr Ha Ctaauu C u uckmouasi Craauto F. 9CU+XUAJI MC m/z 540,3 [M+H]".
'H AMP (400MTI 1, metanon-dy) 8 = 8,51 (c, 1H), 8,26 - 8,19 (m, 1H), 7,90 - 7,84 (m, 1H), 7,62 (x,
J=8,0Tu, 1H), 7,53 - 7,47 (m, 2H), 7,46 - 7,39 (M, 1H), 7,25 - 7,18 (m, 1H), 6,82 (ym. c., 1H),
6,30 (yu 1., J= 17,2 T'n, 1H), 5,84 (ym. ., /= 10,4 'y, 1H), 5,62-5,53 (M, 1H), 5,08 (ym. c., 1H),
4,70 - 4,39 (m, 1H), 4,26 - 4,11 (m, 4H), 3,94 - 3,59 (m, 1H), 3,48 - 3,34 (m, 2H), 3,28-3,18 (M, 3H),
3,13-292 (c, SH), 2,79 - 2,61 (c, 6H), 1,48 (an, J=2,0, 6,0 I'y, 3H).

ITPUMEP 152

2-[4-[2-[(1R)-2-(numeTnnaMuHO)- 1 -meTnin-3rokcu]-7-(5-merun- 1 H-napason-4-mn)-6, 8-

muruapo-SH-mupuno| 3,4-d |mupumuann-4-ni|-1-npon-2-eHonI-nunepasnuH-2 -1 |aeTOHUTPUIT
o J
™

B ane
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[0736] Cramus A: Tper-OyTun 2-(uuanomerun)-4-[2-[(1R)-2-(auMeTnnaMmuHo)- 1 -MeTUI-3TOKCH |- 7-
(5-merun-1-rerparuaponupan-2-ui-uHaa3on-4-mn)-6,8-muruapo- S H-mupuno| 3,4-d |mupumuaua-4-
wi|nunepasuH-1-kapbokcunat: Cmeck Tper-Oytnn 2-(manomerwn )-4-[2-[(1R)-2-
(mumeTnnaMuHo)- 1-MeTuin-3Tokcu|-5,6,7,8-rerparuaponupunol3,4-d jnupumuaun-4-
wi|nunepasuH-1-kapbokcunara (0,50 r, 1,09 mmounsb), 4-6pom-5-metni-1-TeTparuaponupan-2-mui-
uHpasona (482 wmr, 1,63 mmons), Tper-BuONa (314 wmr, 3,26 mmornb) u [2-(2-amuHO3TUIT)heHMN |-
XJIOp-TAJUTa AU, TUIUKJIOTeK - 2-(2,4, 6-Tpunsonponundenmn )penmn|pocdana (80,4 mr, 109
MKMOJIb) B Tostyoste (30 mun) nepemernuBany npu 70 °C B Teuenne 10 4. Cmech pa3OaBisiin BOROH
(10 mu1) 1 BOZHBIH CJIOH 3KCTparupoBaiu dTuinaneraroM (3 x 20 mir). Opraauyueckue Ciou
MPOMBIBAJIM HACBIIIIEHHBIM BOHBIM pacTBOpoM xyopuaa Hatpust (30 mu), cymminn Hax NaySOy,
(GUIBTPOBAIN U KOHLIEHTPUPOBAJIU NPHU MOHMKEHHOM AaBiieHUH. OCTaTOK OYHINAIH C TOMOIIBIO
obpaieHHO-(a30Bol pdI-xpoMartorpaduu [Boaa (MypasbuHas kuciota, 0,1 %.)/aneroHuTpui] ¢
noJyueHueM TpeT-0yTii 2-(unanomernn)-4-[ 2-[(1R)-2-(aumeTnnamMuHo)- 1 -metnin-3Tokcu]-7-(5-
METHJI- | -TeTparuaponupas-2-mi-uHna3on-4-un)-6,8-muruapo-5S H-nupuno| 3,4-d jnupumugus-4-
wi|nunepasuH-1-kapookcunara (0,40 r, 522 mxmoJib, 48,0 % BBIXOM) B BUE *KEJNTOTO TBEPIAOTO
semectsa. JCU+XUAI MC m/z 674,3 [M+H]". 'H AMP (400MI 1, xiopodopm-d) & = 8,03 (x, J
=1,6T'y, 1H), 7,31 - 7,27 (M, 2H), 5,68 (an, J = 2,4, 9,6 ', 1H), 5,31 (ym. c., 1H), 4,61 (ym. c,,
1H), 4,28 (c, 2H), 4,08 - 3,94 (m, 3H), 3,86 (yur. 1., J=11,6 'y, 1H), 3,79 - 3,71 (m, 1H), 3,52 (yur
T,J =481y, 2H), 3,24 (yw. 1., J= 12,8 I'y, 2H), 3,04 - 2,91 (m, 1H), 2,87 - 2,67 (m, SH), 2,65 -
2,47 (m, 2H), 2,41 (¢, 3H), 2,32 (yw. ¢, 6H), 2,17 (yu. 1., J=4,0 T'y, 1H), 2,09 (yw. c., 1H), 1,77
(yu T, J=10,8 I', 3H), 1,52 (¢, 9H), 1,36 (n, J = 6,0 I'y, 3H).
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[0737] Cranus B: 2-[4-[2-[(1R)-2-(numeTrnamMuHo)- 1 - MmeTun-3tokcu|-7-(5-metun-1-

TETParuApoNupan-2-ui-uHaa3on-4-mn)-6,8-nuruapo-S H-nupuno| 3,4-d jJnupumuann-4-
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wi|nunepasuH-2-uinlanerorutpui: K pacrsopy tper-Oyrun 2-(manomerin)-4-[2-[(1R)-2-
(numeTnnaMuHo)- 1 -mMeTun-3TokcHu | -7-(5-Metun-1-rerparugponupan-2-un-uHaa3on-4-mmn)-6, 8-
murunpo-5 H-nmupunol 3,4-d Jnupumuana-4-w jnunepasus- 1 -kapdokcunara (0,38 r, 564 MKkMoJIb) B
muxsopmerane (10 mi) nobasmsuin TMSOTT (752 wmr, 3,38 mMmonb) u 2,6-numernnnupunus (725
mr, 6,77 mmodb) ipu 0 °C u cmech nepemenrusany npu 10 °C B reuenue 1 4. B cmech nobasisuin
metaHoa (0,10 MIT) 1 KOHLIEHTPHPOBAJIH NPU MMOHIKEHHOM AaBlieHHH. OCTaTOK OYHINAIIH C
MOMOIIBI0 00paIeHHO-(a30Boi xpomarorpaduu [Boaa (MypaBbHHAs KHCIOTA, 0,1
%)/aueronutpuii]. Cobpannbie ppakuuu oobenunsiiu U pH nosonunu no pH > 7 nobGasieHuem
HACBILIEHHOTO PacTBOpa rMApOoKapOOHaTa HATPHsl M BOAHBIN CJIOH 3KCTParupoBajl CMECHIO
nuxjopmeran/meranon (10/1) (3 x 10 mur). DKCTpaKThl MPOMBIBAJIN HACHIIEHHBIM BOJHBIM
pactBopom xjopuna Hatpus (10 mu), cymmnu Hag NaySOy4, GUIbTpoBaIM U KOHLEHTPUPOBAIH MPU
MOHI)KEHHOM JIaBJIeHUH C nonydeHueM 2-[4-[2-[(1R)-2-(numernnaMuHo)-1- metun-3tokcu]-7-(5-
METHJI- | -TeTparuaponupaH-2-ui-uHaa3oi-4-un)-6,8-muruapo-5 H-nvupuno[ 3,4-d jnupumuaus-4-
wi|nunepasuH-2-wilaueronutpuia (0,30 1, HEOUMIIEHHBIH) B BUE JKEJITOTO TBEPAOTO BEIECTBA.

DCU+XUATI MC m/z 574,1 [M+H]".
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[0738] Cramus C: 2-[4-[2-[(1R)-2-(numeTrnamMuHo)- 1 - MmeTun-3Tokcu|-7-(5-metun-1-
TeTparuaponupaH-2-uil-uHnazon-4-mn)-6, 8-nuruapo-5SH-nupuno| 3,4-d Jmupumunun-4-un|-1-nporn-
2-eHowt-niunepasuH-2-wmi |Janetonutpuit. K pacrsopy 2-[4-[2-[(1R)-2-(aumeTnnaMuHO)- 1 -MeThII-
aTOKCH]-7- (5-MeTui-1-TeTparuaponupan-2-un-uHaas3on-4-mn)-6,8-nuruapo-5SH-nupuno[ 3,4-
d]mupumunua-4-mn|nunepasuH-2-wui |anerorutpuia (0,20 r, HeounuenHsiid) u TOA (176wmr, 1,74
MMOJIb, 243 Mki) B uxsiopmerane (1,00 mur) nobasinsim npori-2-eHown npon-2-eHoart (44,0 mr,
349 mxmonb) nipu 0 °C u peakuoHHyto cMech nepemermuaiy npu 0 °C B Teuenue 0,5 4. B cmech
nobasisuin Meranod (0,10 MiT) 1 KOHIEHTPUPOBAU MPH MOHMKEHHOM JiaBlieHnu. OcTaTok
OUHIIAJIH ¢ TOMOIIBIO 0OpameHHo-(a30Boi (udin-xpomarorpaduu [Boma (MypaBbUHAS KUCIIOTA,
0,1 %)/aueronutpui]. Cobpannsie ppakiun odbenunsuy 1 pH nosogwmm 1o pH > 7 nobGasneHnem
HACBILEHHOT'0 PaCTBOPa MMApOKapOOHaTa HATPHS M BOAHBIN CJIOH SKCTPArupOBaill CMECHIO

nuxjopmeran/metanod (10/1) (3 x 5,00 mut). DKCTPaKThl MPOMBIBAJINA HACHIIIIEHHBIM BOJIHBIM
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pactBopom xjopuna Hatpusi (1 x 10 mu), cymmnu Hag NaySOy, GunbTpoBain U KOHLIEHTPUPOBAIU
MIPH MOHWKEHHOM JIaBJICHUH € TIoJy4eHueM 2-[4-[2-[(1R)-2-(numeTnnaMuHo)-1- MeTUI-3TOKCH|-7-
(5-merun-1-rerparuaponupan-2-ui-uHaa3on-4-mn)-6,8-muruapo-SH-mupuno| 3,4-d |mupumunua-4-
wi|-1-npon-2-eHonn-nunepasuH-2-wmn Janeronurpuia (0,10 r, 127 mxMonb, ase cranuu 36,6 %

BBIXOJ]) B BHJIE JKeNTOro Tepaoro semectsa. JCH+XUAJ MC m/z 628,6 [M+H]".
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[0739] Cramus D: 2-[4-[2-[(1R)-2-(numeTunaMuHO)- | -mMeTHI-3TOKCH |- 7-(5-MeTmi- 1 H-unnazon-4-
nn)-6,8-murunpo-SH-mupuno| 3,4-d | mupumunua-4-mn|- 1-npon-2-eHoun-nunepasut-2-
wi|aueronutpmi: Cmech 2-[4-[2-[(1R)-2-(aumeTHnaMuHO)- 1 -MeTun-3Tokcu|- 7-(5-metni-1-
TeTparuponupan-2-ui-uHaa3on-4-mn)-6,8-nuruapo-SH-nupuno| 3,4-d Jnupumuaun-4-un|-1-npon-
2-eHOWMJI-IIUIIEepa3uH-2-wmi Jateronutpuia (40 mr, 63,7 mxkmons,) u TsOH (1,10 mr, 6,37 MKMOJIb) B
aueronutpuie (3 m) nepemernuaiu npu 90 °C B reyenne 1 4. B cMech 100aBIIsIN HACBILICHHBIH
BOJIHBIN pacTBOp runpokapdonara HaTpus (2 mut) npu 0 °C ¥ KOHUEHTPUPOBAIU TP MOHUKEHHOM
nasieHud. OCTaTOK OYMIIANIN C MTOMOIIBIO KOJIOHOYHOH xpoMatorpaduu (Al,Os,
nuxjopmeran/metanos = 5/1). CoOpaHHbIe keaeMbie PpaKkiKi KOHLIEHTPUPOBAIIU TIPU
MOHI>)KEHHOM JIaBJIEHHUH C MOJydeHHeM Oesoro TBepAoro seuiectsa. OCTaToK O4UIIAIH
npenapatuBHoit BOXX (kxononka: Phenomenex Gemini 150*25mm™10MkM; moxBrxkHas dasa:
[Boma (10mm NH4HCO3)-ACN]; B%: 35%-65%, 3mun) u (kononka: Boston Green ODS 150*30 5
MKM; nonBxkHas (aza: [Bona (0,225%mypassrunas kuciora)-ACN]; B%: 15%-45%, 10mun).
Kenaembie ppakuuu cobupanu u muodunuzupoBaiu ¢ nonyderuem 2-[4-[2-[(1R)-2-
(mumeTnnaMuHo)- 1 -meTun-3Tokcu |- 7-(S-metun- 1 H-unnazon-4-un)-6,8-nurunpo-5S H-nupuno| 3,4-
d]mupumungua-4-ui]- 1 -npon-2-eHou-numnepasun-2-uilauetonutpuia (2,99 mr, 5,50 MKMOJB).
DCU+XHUAJT MC m/z 544,5 [M+H]". 'H SIMP (400MT 1, xiopodopm-d) & = 8,36 (yur. c., 1H),
8,09 (c, 1H), 7,29 (ym. ¢., 1H), 7,24 - 7,20 (m, 1H), 6,62 (yw. x., J = 13,6 'y, 1H), 6,47 - 6,24 (m,
1H), 5,83 (yw. .,/ = 10,8 'y, 1H), 5,50 (yw. c., 1H), 5,08 (yu c., 1H), 4,60 (yw. c., 1H), 4,31 (c,
2H), 4,12 (ym. n.,J=14,4T', 1H), 3,99 (ym. x.,J= 10,8 'y, 1H), 3,55 (ym. T, J= 5,6 'y, 2H),
3,42 -3,29 (m, 1H), 3,10 (ym. c., 1H), 3,00 - 2,68 (m, 7H), 2,49 (¢, 6H), 2,43 (¢, 3H), 1,39 (n, J =
6,0 ', 3H).
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ITPUMEP 153

2-[4-[7-(3-runpokcu-1-Hadrmn)-2-[3-[(15,4S5)-2-0okca-5-a3abunmkno[2.2. 1 Jrentan-5-
wi|nponokcu|-6,8-quruapo-5H-nupuno| 3,4-d | nupumuaua-4-un|- 1 -npomn-2-eHouI-nunepasuH-
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[0740] Cramust A: Tper-OyTin 2-(uuanomern)-4-[ 7-[3-(2,2-muMeTHInpOnaHomIoKkcH )- 1 -nadrun |-

2-[3-[(18,45)-2-okca-5-a3abunukino[2.2. 1 rentan-5-un|nponokcu -6, 8-quruapo-5S H-nupuno[ 3,4-
d]mupumuana-4-un|nunepasun- 1 -kapookcunar: K pactsopy tper-Oytun 2-(uuanomerin)-4-[ 7-[3-
(2,2-mumMeTnInponaHomIoKeH )- 1 -Had T |-2-Metuncy nbGuHmI-6,8-nuruapo- S H-mupuno| 3,4-
d]mupumuana-4-wn|nunepasun- 1 -kapookcunara (500 mr, 773 Mkmoib) u 3-[(15,45)-2-okca-5-
azabunukino[2.2. 1 renran-5-un|nponan-1-ona (219 mr, 1,39 mmoins) B Tonyose (10 mi) mobasisuu
tper-BuONa (111 wmr, 1,16 mmons) B atmocdepe N,. PeakunonHyro cmech nepemenrnsaiy rnpu 18
°C B Teuenue 0,5 4. [Tocne 3aBepiieHUs peakuy, CMECh OYHINAN C IIOMOIIBIO XpoMaTorpadguu Ha
cunukarene (IT9: EtOAc= ot 3:1 1o 0:1, 3atem DA: MeOH=ot 50:1 no 10:1) ¢ nocnenyrouieit
OUYHUCTKOM ¢ TOMOLIBIO 00pateHHO-(pa3oBoit xpomarorpaduu (50 % no 90 % MeCN B Boze,
OCHOBHbI€ YCJIOBHSI) C MOJTydeHHeM TpeT-0yTun 2-(nuanomern)-4-[ 7-[3-(2,2-
JUMETHJIIPONAHOMIOKCH)- 1 -HapThn]-2-[3-[(15,4S5)-2-0kca-5-a3abunukio[2.2. 1 Jrentan-5-
wi|nponokcu|-6,8-quruapo-5SH-nupuno| 3,4-d|nupumuana-4-ui | nunepasus- 1 -kapbokcumnara (120
mr, 156 Mxmosb, 20,5% Bbxon, 97,9% 4ucToTa) B BUAE KOPUIHEBOTO TBEPIOTO BEIIECTBA. 'H
SAMP (400MT 1, XJIOPODPOPM-d) 6 = 8,19 - 8,12 (m, 1H), 7,83 - 7,77 (m, 1H), 7,55 - 7,43 (m,
2H), 7,29 (n, J=1,6 'y, 1H), 6,84 (1, /=2,0 ', 1H), 4,64 (yw. c., 1H), 4,42 - 4,35 (M, 3H), 4,26
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(yur ., J=5,2 T, 2H), 4,12 - 4,03 (m, 3H), 3,96 (yu. n., /=12,8 ', 1H), 3,62 (nn, J=1,6, 7,6 'Ly,
1H), 3,50 (ym. c., 2H), 3,31 (yw. n., /=13,6 ', 3H), 3,11 - 2,97 (m, 2H), 2,94 (yw. 1., /=8,8 I'Ly,
1H), 2,89 - 2,69 (m, SH), 2,54 (yw. a., J/=9,8 'y, 1H), 2,00 - 1,92 (m, 2H), 1,90 - 1,83 (m, 1H), 1,73
(yu ., J=10,0 T'u, 1H), 1,53 (¢, 9H), 1,41 (c, SH)
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[0741] Cranus B: 4-[4-[3-(unanomerwi)nunepasus- 1 -ui]-2-[3-[(15,45)-2-okca-5-

azabunmkio[2.2. 1 renran-5-mi|nponokcu]-6,8-guruapo-5 H-mupuno| 3,4-d |mupumuans-7-um|-2-
HadTmi| 2,2-numernnnponanoar: PactBop Tper-Oytun 2-(imanomern)-4-[ 7-[3-(2,2-
JUMETHIIPOTAHOMIOKCH)- 1 -HadThn]-2-[3-[(15,4S5)-2-0kca-5-a3abunmkio[2.2. 1 Jrentan-5-
ui|npornokcu|-6,8-muruapo-5H-nupuno| 3,4-d|nupumuaun-4-uinunepasus- 1 -kapobokcumara (120
mr, 162 mxmons) B TOK (370 wmr, 3,24 mmodb, 240 mxi) nepemernnsany npu 18 °C B Teuenne 1 4.
ITocne 3aBepiieHUs peaKLUH, PACTBOPHUTEND YAAISIIN IPU MOHWKEHHOM JABJIEHUH C NIOJTy4YeHHEM
4-[4-[3-(tmanomerun)nunepasus- 1 -mn]-2-[ 3-[(15,45)-2-okca-5-a3abunukio[2.2. 1 Jrenran-5-
wi|nponokcu|-6,8-nuruapo-5SH-nupuno| 3,4-d|mupumuann-7-ui|-2-vadptun] 2,2-

mumetunponanoara (140 mr, 161 Mxmonb, 99,5% Beixon, 2T®K) B Buae KOpUIHEBOrO Macia.
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[0742] Cramus C: [4-[4-[3-(uuaHoMeTHN)-4-Tipon-2-eHoun-niunepasuH- 1 -mn]-2-[ 3-[(15,45)-2-okca-
5-azabunmkio[2.2.1]renras-5-wi|nponokcu]-6,8-guruapo-5H-nupuno| 3,4-d |nupumuaun-7-mi|-2-
Hadmn] 2,2-numernnnponanoar: K pacrsopy [4-[4-[3-(uuanomerin)munepasus- 1 -mi]-2-[3-
[(1S,45)-2-okca-5-a3aburukiof2.2. 1 Jrentan-5-un|nponokcu -6, 8-nurunpo-5 H-nupuno| 3,4-
d]mupumunus-7-unl-2-saptun] 2,2-numerunnponasoata (140 mr, 161 mxmons) u DIEA (167 wr,
1,29 mmonb, 225 mki) B JIXM (2 mun) noGasisiiu npomn-2-eHowt npon-2-eroart (30,5 mr, 242
MKMOJIb) ipu 0°C. Peakimonnyro cmech nepemernnsany rnpu 18 °C B reuenue 1 4. [Tocie

3aBEpIIEHUs PEAKIMH, B PEAKIIMOHHYIO CMeCh N00aBJIsUTA BOIBI (5 MJT) U BOJHBIN CJIOH
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skctparupoBanu JIXM (3 x 10 mun). OObennHeHHbIE OpraHuyuecKe cion cymmian Hax Nay SOy,
(GUIBbTPOBAIN U KOHLIEHTPUPOBAJIU NP MOHMKEHHOM AaBieHUH. OCTaTOK OUUINAIN C TOMOIIBIO
obpaieHHo-(a30Boi pui-xpoMarorpaduu (ocHoBHbIe yenosust, MeCN/NH3°H,0 B Bone: 50 %
1o 80%) ¢ nonyuenuem [4-[4-[3-(1manomernn )-4-npon-2-eHoua-nunepasun- 1 -wi|-2-[3-[(15,4.5)-
2-okca-5-a3abunukiio[2.2. 1 Jrentan-5-un|nponokcu |-6,8-nuruapo-SH-nupuno| 3,4-d JnupumMuauH-
7-un|-2-nadTun] 2,2-gumerunnponanoara (60 mr, 86,5 MkMoIb, 53,6% BbIXOH). 'H saMP
(400MT ', XJIOPO®OPM-d) 6 = 8,22 - 8,13 (M, 1H), 7,84 - 7,78 (m, 1H), 7,56 - 7,45 (m, 2H), 7,31
(n, /=2,0 T'u, 1H), 6,86 (0, /=2,4 I'u, 1H), 6,62 (ym. ¢., 1H), 6,47 - 6,37 (m, 1H), 5,92 - 5,79 (m,
1H), 5,24 - 4,88 (M, 1H), 4,75 (yuu. c., 1H), 4,45 - 4,36 (M, 3H), 4,31 - 4,20 (m, 2H), 4,15 (yu. 1.,
J=13,6 T'u, 1H), 4,10 - 4,01 (m, 2H), 3,64 (nn, J=1,6, 7,6 T'u, 2H), 3,51 (yu. c., 2H), 3,38 (yw. c.,
2H), 3,14 (yw. ¢., 1H), 3,08 - 2,73 (m, 7H), 2,56 (yu. x., /=10,0 T', 1H), 2,03 - 1,93 (m, 2H), 1,88
(ym. 1., J/=9,6 I'u, 1H), 1,78 - 1,70 (m, 1H), 1,61 (c, 9H), 1,43 (c, 9H).

oﬁJ oQ
[Nj/\ [:]/\cu

SN
PivO. N | N)\O/\/\N/ﬁ(s) —— | N
O {S,Q/o HO. O N NA\O/\/\N/H o)
w v
O {S)k/°

[0743] Cramus D: 2-[4-[7-(3-runpokcu-1-nadptun)-2-[3-[(15,4S5)-2-okca-5-
azabunmkio[2.2. 1 renran-5-un|nponokcu]-6,8-guruapo-5 H-mupuno| 3,4-d Jnupumuann-4-nil-1-
nporn-2-eHown-nunepasuH-2-ui|aueronurpui: K pacrBopy [4-[4-[3-(uuaHomeTwn)-4-npon-2-
eHowI-nunepasun-1-ui|-2-[3-[(15,45)-2-okca-5-a3abunmkino[2.2. 1 rentan-5-un|nponokcu]-6,8-
muruapo-SH-mupuno| 3,4-d |mupumuann-7-ui|-2-aadp ] 2,2-gumerunnponanoara (60 mr, 86,5
MKMOJb) B TI'® (0,5 mur) nobasnsiim NaOH (2 M, 600 mki). PeakunonHyto cMech epeMenInBaii
ripu 18 °C B Teuenue 12 4. Ilocne 3aBepiieHus peakuy, peakKLIMOHHYIO CMECh TIOJKUCIISIIN
nobasnenuem 4 kanenb HCOOH (20 % B Bozae) u BoaHbIl ciioit skcTparupoBaiu XM (5 x 8 mn).
OO0pennHeHHbIe OpraHruyeckre ciiou cymuian Hax Na;SO4 1 KOHLEHTPHPOBAIH IIPU MTOHMKEHHOM
nasneHun. Ocratok ounianu npenaparusHoi BOYXX (komonka: Luna C18 150%25
Smkm;onsrskHast dasa: [Boma(0,225%mypasbunas kucinora)-ACN];B%: 10%-40%,10mun) ¢
nony4yerrem 2-[4-[7-(3-rugpokcu-1-nadrmn)-2-[3-[(15,45)-2-okca-5-a3abunukio[2.2. 1 renTan-5-

ui|nponokcu|-6,8-muruapo-5SH-nmupuno| 3,4-d| nupumuaus-4-un|- 1 -nporn-2-eHOUI-MUunepasuH-2-
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wilaneronurpuna (19,8 mr, 28,3 mxmonsb, 32,8% Brixon, 93,8% uuctota, popmuat)s Bune

KOPHYHEBOTo TBepaoro semectsa. JCU+XUAL MC m/z 610,5 [M+H]"™
I[TPUMEP 154

2-[4-[7-(1-HadTmn)-2-[3-[(1S5,45)-2-0kca-5-a3abunmkio[2.2. 1 Jrenran-S-wun Juponokcu -6, 8-

aurunpo-SH-mupuno[3,4-d Jrupumuans-4-wi)- 1 -mpon-2-eHonn-nunepasuH-2 -1l | e TOHUTPHIT

-
Cr
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[0744] Cramus A: Tper-OyTin2-(unaHomerwn)-4-[ 2-meruncynbhanmn-7-(1-nadptun)-6,8-gurunpo-
SH-nupunol[3,4-d|nupumuans-4-un|nunepasus- 1-kapookcunat: K pacrsopy tper-Oytun 2-
(unanomerun )-4-(2-meTuncynbpanui-5,6,7,8-rerparuaponupuno| 3,4-d jnupumunux-4-
wn)nunepasuH-1-kapbokcunara (3 r, 7,42 mmons), 1-Opomuadranena (3,07 r, 14,8 mmorns, 2,06
mi) u Cs,CO; (7,25 1, 22,2 Mmoiib) B Tostyosie (60 mut) modasisiin XPhos nmanxanaiykia reHeparus
3 (628 mr, 742 mxMonb) B atMocepe N, U CyCIIeH3UIO Iera3upoBaIl B BAKYyMe U MpoayBaiu N;
HeckosbKo pa3. Cmeck Harpesanu 10 70 °C u nepememmsanu npu 70 °C B Teuenue 10 4.
IMonydeHHyo cMech GUIBTPOBAIH U 0canok Ha (puibTpe npombiaiu EtOAc (3 x 20 mu).
OObennHeHHbIe OpraHNYeCKHe CION KOHLIEHTPUPOBAIH MPH MOHM)KEHHOM JIaBJIEHUH C
nosiydeHreM octatka. OCTaTok OYHINAIN C MOMOIIbIO XpoMmatorpaduu Ha cunmukarene (I19: EtOAc
ot 50:1 o 3:1) ¢ nonyuenuem Tper-OyTHn2-(unaHoMeTwn )-4-[ 2-metmicynbdanni-7-(1-aadpTwn)-
6,8-nurunpo-5SH-nupuno|3,4-d Jnupumuann-4-un|nunepasus- 1 -kapdoxcunara (3,55 r, 6,02
Mmoiib, 81,2% Beixon, 90,0 % yucrora) B Buae kopuuHeBoro macia. JCU+XUAJI MC m/z 5314
[M+H]™
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[0745] Cramus B: Tper-Oytun 2-(manomern )-4-[2-metuncyabdunmi-7-(1-aapTin)-6,8-gurunpo-
SH-mupunol3,4-dnupumunns-4-wn|nunepasus- 1 -kapookcunat: K pactsopy Tper-OyTun 2-
(mmaHomeTun )-4-[ 2-metuncynbhanmn-7-(1-aadrmn)-6,8-nuruapo-5 H-nmupuno| 3,4-d |mupumuana-
4-nn|munepasuH- 1 -kapOokcunata (2,95 r, 5,56 mmonb) B IXM (60 min) nobasnsmu m-CPBA (1,13
r, 5,56 mmodb, 85,0 % yucrora) npu 0 °C u nepemewnBau npu 0 °C B Teuenne 1 4. B
PEaKLMOHHYIO CMeCh 100aBIIsUTH HackleHHOro Na,S,0; (20 mur) mpu 0°C u ciion paznesiim, u
BOJHBIN cJ10 pa3dasisum Boxoit (20 mi) u skcrparuposanu EtOAc (60 mir). O0bpeniHeHHbIe
OpraHuyeckye CJIoM Cyuuan Haa 6e3BoaHbM NaySOy puiabTpoBaiy U KOHIEHTPUPOBAIU IIPU
MOHM)KEHHOM JIaBJICHHH C MOJTy4eHneM octaTka. OCTaTOK OYUINAJH C ITOMOIIBI0 00paIieHHO-
¢azoBoii konoHouHoM xpomatorpadun (ACN/Boaa (0,1% mypaBbunas kuciora) = 100 %) ¢
MOJIy4eHUEeM TpeT-OyTii 2-(unaHometni)-4-[ 2-metuncynbhunmn-7-(1-aadpTin)-6,8-gurunpo-5H-
nupuno| 3,4-d]nupumunun-4-wn Jnunepasus- 1 -kapookcunara (1,7 r, 2,80 mmons, 50,3 % BbIXOZ,

90,0 % 4micTOTA) B BHIE KOPHUHEBOTO TBepAOro Bemectsa. . DJCU+XUAJI MC m/z 574,4 [M+H]".
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[0746] Cramus C: tper-Oytun 2-(unanomerui)-4-[ 7-(1-vadrun)-2-[3-[(15,45)-2-okca-5-

azabunmkio[2.2. 1 Jrentan-5-mwn|nponokcu]-6,8-quruapo-S H-nupuno| 3,4-d Jnupumuann-4-
wi|nunepasuH-1-kapbokcunat: K pacrBopy Tper-OyTun 2-(imanomeTin )-4-[ 2-MeTHICyIbpuHNII-
7-(1-nadTn)-6,8-nurunpo-5H-nmupuno| 3,4-d | nupumununa-4-wn|nunepasus- 1 -kapobokcunara (300
mr, 549 mxmons,) u 3-[(1S,45)-2-okca-5-a3abunmkiio[2.2. 1 Jrentan-5-wmn | nponas- 1 -oma (160 wmr,
1,02 mmonb) B Tomnyode (6 mir) nodasisinu Tper-BuONa (79,1 mr, 823 mxmons). Peakunonnyio
cmech nepememnsanu npu 18 °C B Tedenue 0,5 4. [Tocne 3aBeplieHns peakuy, peakIOHHYO
CMeCh OUMIIANIU ¢ MOMOIIBI0 XpoMaTorpaduu Ha cunukaresne (IT3:9A=3:1 go 0:1, 3atem

9A:MeOH=or 50:1 no 10:1) ¢ monyuenuem tper-OyTun 2-(1imanomern)-4-[ 7-(1-vadpmn)-2-[3-
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[(1S,45)-2-okca-5-a3aburukiof2.2. 1 Jrentan-5-un|nponokcu -6, 8-nurunpo-5 H-nupuno| 3,4-
d]mupumuann-4-wn|nunepasus- 1 -kapookcunara (200 mr, 249 mxmodsb, 45,3% Bexon, 79,6%

YHCTOTA) B BUE KOPUYHEBOro Teepaoro semectsa. JCH+XUAL MC m/z 640,5 [M+H]".
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[0747] Cramus D: 2-[4-[7-(1-HadTun)-2-[3-[(1S,4S5)-2-okca-5-a3abunukio[ 2.2. 1 Jrentan-5-
un|nponokcu]-6,8-nuruapo-SH-mupuno| 3,4-d | nupumunuH-4-nn | nunepasuH-2-1i | aleTOHUTPUIT:
Peaknmonnyro cmech Tper-Oytrn 2-(manomerin)-4-[ 7-(1-madptin)-2-[3-[ (1S,45)-2-okca-5-
azabunmkio[2.2. 1 Jrentan-5-un|nponokcu]-6,8-guruapo-5 H-nupuno| 3,4-d jnupumuann-4-
wi|nunepasuH-1-kapbokcunara (200 mr, 313 mxmodns) B TOK (770 mr, 6,75 mmoib, SO0 MkJT)
nepemernusainu npu 18 °C B reuenue 1 u. [Tocne 3aBepiueHust paCTBOPUTEND YAAIAIHN IPU
MOHWKEHHOM J1aBjieHnH ¢ nojyuerneM 2-[4-[7-(1-nadrmn)-2-[3-[(15,45)-2-okca-5-
azabunukio[2.2. 1 Jrenran-5-un|nponokcu]-6,8-auruapo-S H-nupuno| 3,4-d |nupumuann-4-

wi|nunepasuH-2-wilauetroHuTpuia (271 Mr, HEOYHIIEHHbBIN) B BUIE KOPUYHEBOTO Macja.
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[0748] Cramus E: 2-[4-[7-(1-nadTun)-2-[3-[(1S,4S5)-2-0okca-5-a3abunukio[2.2. 1 Jrentan-5-
wi|upomnokcu]-6,8-nuruapo-SH-mupuno| 3,4-dmupumunus-4-nm|-1-npomn-2-eHoun-nunepasnH-2-
wi]aueronurpumi: K pacrsopy 2-[4-[7-(1-nadum)-2-[3-[(15,45)-2-okca-5-
azabunmkio[2.2. 1 Jrenran-5-un|nponokcu]-6,8-auruapo-5 H-nupuno| 3,4-d |nupumuamnn-4-
wi|nunepasuH-2-unjaneronurpuia (271 mr, 502 mxmons) u DIEA (323 mr, 2,50 mmouns, 0,435 M)
B JIXM (6 mi) moGapnsiiu rpor-2-eHou npor-2-eHoaT (60 mr, 476 MkmoJb) mpu 0 °C u
peakuuoHHYI0 cMech nepemernBaiy npu 18 °C B reuenue 1 4. [locne 3aBepiueHus peakuuu, B
PEAKLOHHYI0 CMECh AOOABIISIIM KaIIH BOJBI M OYHINAIHN C TIOMOIIBIO XpOMaTorpadun Ha

cunkaresne (I19: EtOAc=or 3:1 o 0:1) u 3arem npen BOXKX (kononka: Gemini 150%*25 5
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MKM;noaBrKHasA ¢aza: [Bona (0,05% ruapoxcun ammonust 06/06)-ACN];B%: 33%-63%,12mun) ¢
nonyuernem 2-[4-[7-(1-madrn)-2-[3-[(15,4S5)-2-okca-5-azabunmkao[2.2. 1 Jrenran-5-
wi|apomnokcu|-6,8-nuruapo-SH-mupuno| 3,4-d | mupumunus-4-ni|-1-npomn-2-eHoun-nunepasuH-2-
wilaueronurpunia (23,8 mr, 40,0 MmkMonb, 7,97% BBIXO) B BHIIE JKEITOrO TBEPAOTO BEIIECTBA.

DCU+XHUAJL MC m/z 594,5 [M+H]".
[IPUMEP 155

(8)-1-(4-(7-(5-metun-1 H-uanazon-4-un)-2-((1-MeTHanuppoauanH-2-ui)MeTokcn)-5,6,7,8-

terparuaponupunol3,4-d|mupumunnH-4-wn)nunepasuH- 1 -um)npon-2-eH- 1 -on
OQ
)

b( )\ /I (S)

[fj

I|30c
®
N SN
> N | /)\ ol

=N Bn” N" o O
LA !

N
Bn” N~ ~Cl /

[0749] Cramus A: Tper-Oytun 4-[7-6en3ui-2-[[(25)-1-MeTunnuppoauaut-2-ui|MeTokcu|-6,8-
aurunpo-5H-nupunol 3,4-d Jnupumuann-4-wn | munepasus- 1 -kapookcunar: K cmecu [(25)-1-
METHIMUPPOTHIUH-2-mi|Meranoda (4,15 r, 36,0 mmons, 4,28 mur) B TT'® (100 mut) nobasnsiiu NaH
(2,16 1, 54,06 mmomnb, 60% yrctora) nopuusmu pu 0 °C. ITocne 3Toro cMech nepeMernuBaIy npu
0 °C B Teuenue 1 4, pacrBop TpeT-OyTun 4-(7-6ens3un-2-xmnop-6,8-nurunpo-SH-nupuno|3,4-
d]mupumunus -4-mn)nunepasus- 1 -kapdokcunara (8,0 r, 18,02 mmoins) B TT'® (60 M) nodassim
u cmech nepemernuBanu npu 70 °C B Teuenue 11 4. [ocne 3aBepiueHns peakuyy, peakLuOHHYIO
cmech BbutnBaiy B BogHbIi NH4Cl (160 mu), u BogHbIi cioit skctparuposamu EtOAc (2 x 100
mu1). OObenMHeHHbIE OpraHuyYecKue CiIou cyuian Hax Nay SOy, GuiabTpoBaiy 1 KOHIEHTPUPOBAIN
MPH MOHMKEHHOM JaBjieHnH. OCTaTOK OYMINAIH C TIOMOIIBIO KOJOHOUHOM Xpomarorpaduu (Si0O,,
Ierponeiinbiii a¢up/Itunanerat=3/1 no srunanerar/Meranon=10:1) ¢ nonyuyeHHEM TpeT-OyTHII
4-[7-6en3un-2-[[(25)-1-meTunnupponuans-2-un|mMerokcu |-6,8-nuruapo-5H-nupuno| 3,4-
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d]mupumuana-4-wn|nunepasus- 1 -kapookcunara (4,9 r, 8,70 mmons, 48,3% Bbixon, 92,8%

YUCTOTA) B BUJE TBEPAOTO BelecTsa ceporo nsera. JCH+XUAL MC m/z 523,2 [M+H]"
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[0750] Cramus B: Tper-Oytun 4-[2-[[(2S)- 1 -meTunnupponuann-2-ui| Metokcu] -5,6,7,8
terparuaponupuno|3,4-d|mupumuarn-4-ui|nunepasus- 1 -kapobokcunar: K cmecu tper-Oytun 4-[7-
oens3mi-2-[[(295)-1-meTunnupponuanH-2-ui |MeTokcH |-6,8-nurunpo-SH-nupuno[ 3,4-
d]mupumuguH-4-un|nmunepasu- 1 -kapookcumnara (2,20 r, 4,21 mmonb) B MeOH (30 M) noGaBnsimu
Pd(OH),/C (700 wmr, 10% uncrora) u cCMech IerasupoBajy B BaKyyme U npoaysaiu Hy Heckonbko
pa3 U peakLOHHYI0 cMech nepemMernnanyu npu 40 °C B Teuenne 12 4 B armocdepe H, (15
Oynt/kB. aoiiM). [Tocie 3aBepLIeHNs peakuy, PeaKHOHHYI0 CMeCh (PIITbTPOBAJIH Yepe3 CIOH
LennTa U GUIbTpaT KOHLEHTPUPOBAIH C MoNydeHneM Tper-oyrun 4-[2-[[(25)-1-
METHJITUPPOSUIUH-2- 11| MeTOKCH] -5,6,7,8-Terparunponupuno| 3,4-d jmupumunus-4-
wi|nunepasun-1-kapdokcuiara (1,80 r, 4,02 mmonsb, 95,6% Bbixon, 96,7% vucToTa) B BUIE

TBepaoro BemecTsa yepHoro nusera. JCU+XUAJI MC m/z 433,1 [M+H]".
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[0751] Cramus C: Tper-Oytun 4-[2-[[(2S)- 1 -meTunnupponuann-2-un|merokcu| -7-(5-metui-1-
TeTParuApoNnupanH-2-ui-uHaa3on-4-mn)-6,8-nuruapo-S H-nupuno| 3,4-d |nupumuann-4-
wi|nunepasuH-1-kapookcunat: K cmecu tper-Oytun 4-[2-[[(25)- 1 -meTunnupponunun-2-
wi|mMerokcu|-5,6,7,8-terparunponupuno| 3,4-d [mupumunus-4-ni|nunepasus- 1 -kapOokcunata
(200 mr, 462 mxMmonb) U 4-Opom-5-MeTHi-1-Terparuaponupas-2-uin-uaaasona (204 mr, 694
MKMOJIb) B TojIyoute (4 mut) nobasisuiu Pdy(dba)s (63,5 wmr, 69,4 Mmxmons), RuPhos (43,2 mr, 92,5
MKMOJIB) U Cs:CO3 (301 mr, 925 mxmorb) u cmech nepementusainy npu 110 °C B Teuenne 12 4 B
armoctepe N,. ITocre 3aBepiueHus peakiuy, peakOHHYI0 CMECh PaCIpeessiii MeX 1y BOIOH
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(10 mn) u EtOAc u crou pazpensiin. BoaHblii ¢iioli nmocnenoBatenbHO skcTparuposaiu EtOAc (2 x
10 mut) 1 0ObeAMHEHHBIE OpraHuyeckue ciiou cyurmu Hag Nay SOy, GunbTpoBain 1
KOHIeHTprpoBaiu. OCTaTOK OYHINAIU C TIOMOLIBIO KOJIOHOYHOM XxpomMaTorpaduu (Si0O,, ot
Ierponeiinbiii a3¢pup/Itunanerat=5/1 no srunanerat/MeOH=10/1) ¢ monydenuem tper-OyTu 4-
[2-[[(28)-1-meTunnupponuauH-2-ui|MeTokcH| -7-(5-meTu-1-reTparuaponupan-2-ui-uHaa3on-4-
mn)-6,8-murunpo-SH-mupuno| 3,4-d |mupumunua-4-wn jnunepasus- 1 -kapookcunara (240 mr, 310
MKMOJIb, 67,1% BbIxOn, 83,6% uncrora) B BUAe kopuuneroro macia. JCU+XHAJL MC m/z 647,6
[M+H]".

Boc

nunepasuH- 1 -mn-6.8-nurnapo-SH-mupuno|3.4-d Jmupumunun: K cmecu tper-Oytun 4-[2-[[(25)-1-

METUJINHUPPOIUIUH-2-UI|METOKCH |-7-(5-MeTuII- | -TeTparuaponupas-2-ui-uHaazon-4-mn)-6, 8-
aurunpo-5 H-nupunol 3,4-d Jnupumuaua-4-w Jnunepasus- 1 -kapookcunara (240 mr, 371 MKMOJIB) B
JAXM (1 mn) nodasmsmn TOK (1,54 1, 13,5 mmons, 1 M) u cmecs nepemernnsaimy npu 15 °C B
tedeHue 1 4. [Tocne 3aBeplieHys peakiuy, peakLMOHHYI0 CMECh KOHLIEHTPHUPOBAIHU C MOJIy4YeHUEM
7-(5-metun-1H-nnpazon-4-nn)-2-[[(25)- 1 -MeTHInuppOTUaNH -2-11|METOKCH |-4-TTHTiepa3uH- 1 -ui-
6,8-murunpo-5H-mupuno|3,4-dmupumuanna (250 mr, 309 Mxmons, 83,4% Bbixon, 85,5% umncrora,
2T®K) B Buae KOPUYHEBOIO TBEPIOTO BELIECTBA, KOTOPOE UCIOJb30BAIHN HA CIEAYIOIIEH CTaauK

6e3 nanbHelimeit ouncrkn. JCU+XHUAJ]I MC m/z 463,4 [M+H]".
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[0753] Cramus E: 1-[4-[7-(5-meTun-1H-unnazon-4-nn)-2-[[(25)-1-mMeTunnupponunny-2-
wi|meTokcu|-6,8-nuruapo-5SH-nupuno| 3,4-d | mupumuanna-4-uinunepasus- 1 -ui|npomn-2-eH-1-oH:
K cmecu 7-(5-metun-1H-unnazon-4-nn)-2-[[(2S5)- 1 -MeTunnupponuanH-2-ui | MeToKCH | -4 -

nurnepasuH- 1 -mn-6,8-nuruapo-SH-nupuno| 3,4-dJmupumununa (250 mr, 362 mxmons, 2TPK) B
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JAXM (2 mu) nodasismn DIEA (702 mr, 5,43 mmonb, 946 MKIT) 1 cMech oxiaxaanu ao -50 °C.
IIpon-2-enoun npon-2-eHoat (36,5 mr, 289 MkMoIIb) 0OABIISIIN MOPLUAMH B PEAKLINOHHYIO CMECh
npu -50 °C u cmech nepemerusany npu -50 °C B reuenne 30 muH. [locne 3aBepiieHns peakium, B
peakunoHHyro cMmech nodasisit MeOH (1 mut) u cmech koHIeHTprupoBaiu. OCTaTOK pacTBOPSIIN B
JAXM (10 mn) u oprarudeckue ¢assl mpombisaiu H,O (2 x 8 mut). Opranudeckue Cjiou CyIuim
Haa Na,SO,, puabTpoBain u KOHIeHTpUpoBaiu. OcTaTok ounianu npenapatusHoi BOXKX
((MucTpymenT: gx-l; Kononka: Phenomenex Gemini C18 250*50mMm™* 10 mkM; YcnoBust: Bona
(0,05% runpoxcun ammonust 06/00)-ACN; Hauaso B: 32; Koneu B: 62; Bpems rpaauenTta (MuH):
12; 100%B Bpewms 3anepsxku (MuH): 2; ITotok (Mn/mus): 25) ¢ nony4denuem 1-[4-[7-(5-metun-1H-
nHaa30m-4-un)-2-[[(25)-1-meTunnupponuauH-2-wui|Merokcu -6, 8-nuruapo-5 H-nupuno| 3,4-
d]mupumunnn-4-wn|nunepasus- 1 -un|npon-2-eH-1-oHa (48,6 mr, 92,9 MkMoJIb, 25,7% BBIXOA,

98,7% uMCTOTA) B BUIE XKENTOro Teepaoro semecrsa. JCU+XHUALMC m/z 517,5 [M+H]".
ITPUMEP 156

(9)-1-(4-(2-((1-meTumUp pOAUAUH-2-WIT)METOKCH )-7-(S-(TprdTopmernn)- 1 H-uHnazon-4-mun)-

5,6,7,8-terparunponupuno| 3,4-d jnupumunns-4-wn)nunepasus- 1 -mn)npon-2-eH- 1 -on

o
C)

O

[0754] (S)-1-(4-(2-((1-mMeTunnuppoNUANH-2-1I)METOKCH )-7-(5-(TpudTopmernn)- 1 H-nunazon-4-
un)-5,6,7,8-rerparuapornupuno| 3,4-d | nupumMuann-4-un)nunepasus- 1 -um)npon-2-eH- 1 -ox
NoJIy4au aHajJorndHo criocody st lipumepa 155, 3amensis 4-6pom-1-rerparugponupan-2-mi-5-
(Tpudropmerumunnazon (Ilpomexyrounoe coenunenue 60) Ha 4-6pom-5-merun-1-

Terparuaponupan-2-un-uanazon Ha Ctaguu C. SCU+XUAJI MC m/z 571,4 [M+H]".
IMPUMEP 157

(8)-1-(4-(7-(5-merokcu-1 H-unnazon-4-un)-2-(( 1 -meTuanmupponuanH-2-ui)MeTokcn)-5,6,7,8-

terparuaponupunol3,4-d|mupumuanH-4-un)nunepasus- 1 -um)npon-2-eH- 1 -on
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[0755] (S)-1-(4-(7-(5-merokcu- 1 H-uanazon-4-nm)-2-((1-MeTunnuppoauanH-2-mi)MeTokcn )-5,6,7, 8-
terparuaponupuno|3,4-d|mupumuana-4-un)nunepasus- 1 -un)npon-2-eH-1-oH noxyqanu
aHanorn4yHo criocoOy st [Ipumepa 155, 3amensis 4-0pom-5-meTokcu-1-TeTparuaponupan-2-mi-

WH1a30J1 Ha 4-0pom-5-meTuii-1-rerparuaponupan-2-mi-uaaa3on Ha Ctaguu C. JCU+XHUAJI MC
m/z 533,4 [M+H]".

TTIPUMEP 158

1-[4-[7-(2-m3onponundennn)-2-[[(25)-1-meTunmupponuaus-2-wmi |MeTokcu -6, 8-nuruapo-SH-

nupuno| 3,4-d]mupumunus-4-nn|nunepasus- 1 -un Jnpomn-2-eH-1-0H
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[0756] Cramust A: Tper-OyTun 4-[ 7-(2-uzonpommndenmn)-2-[[(25)-1-meTunnupponuann-2-
wi|metokcu|-6,8-nuruapo-SH-mupuno| 3,4-d | mupumunua-4-mn |nunepasus- 1 -kapOoKcHIaT: Tper-
Oyrtun 4-[2-[[(25)-1-meTunnupponuauH-2-ui |Merokcu|-5,6,7,8-rerparuaponupuno| 3,4-
d]mupumunua-4-mi|nunepasus- 1 -kapookcunat (200 mr, 462 MkMoub), 1-OpoM-2-H30poniI-
6enzon (120 mr, 601 mxmons), Cs,COs (452 mr, 1,39 mmonb) u XPHOS TTAJTAJJALTMKIT
TI'EHEPALIUA 3 (78,3 mr, 92,5 MkMoJ1b) B TOJyoste (4,00 mur) nerasuposaiiu N, a 3aTeM

Harpesasu 10 100 °C B treuenue 10 1 B atmocdepe N,. [Tocne 3aBepiueHus: peaklnuu, CMeCh
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¢unsrpoBany U GUIBTpAT KOHLEHTPHPOBaIH. HeounIeHHbIH MPOAYKT OUHINAIIH C TIOMOIIBIO
xpomarorpaduu Ha cunmkarene snoupys EtOAc/MeOH= 50/1 no 5/1 ¢ nony4enuem Tper-OyTuin
4-[7-(2-uzonponmngenun)-2-[[(25)- 1 -meTunmupponuauH-2-ni | MeTokcH |-6,8-muruapo-SH-
npuno|3,4-dnupumunun-4-un|nunepasus-1-kapookcunara (84,6 mr, 134 Mmxmons, 28,9 % BbIXOA,

87,0 % uncToTa) B BHJE KeaToro TBepaoro semectsa. JCHU+XHUAJ MC m/z 551,2 [M+H]".

[0757] 1-[4-[7-(2-u3onporundennn)-2-[[(25)-1-MeTunnupponuanH-2-1i|MeTokcHu -6, 8-gurunpo-
SH-mupuno|3,4-d | mupumunus-4-wn Jnunepasus- 1 -ui Jnpon-2-eH-1-0H mostyyanu aHaJIOTUIHO
crniocoOy st lipumepa 155, 3amensis Tper-OyTun 4-[7-(2-usonponmndennn)-2-[[(25)-1-
METHJITUPPOSUIUH-2 -1 |MeTOKCH -0, 8-nuruapo-5 H-nupuno| 3,4-d |mupumMuana-4-ui | nunepasuH-
1-kapOokcuiar Ha TpeT-0yTua 4-[2-[[(2S5)-1-MeTunnupponuaus-2-un|MeTokcu|-7-(5-metun-1-
TeTParuiponupan-2-ui-uHaa3on-4-mn)-6,8-nuruapo-S H-nupuno| 3,4-d |nupumuann-4-

wi]rmunepasus-1-kap6okcunat Ha Craguu D. SCH+XHUAJI MC m/z 505,6 [M+H]".
ITPUMEP 159

(9)-1-(4-(2-((1-meTunmup ponuarH-2-11 ) MeTOKCH )-7-(2-(Tpud ropmernin)peHn)-5,6,7,8-

terparuaponupunol3,4-d|mupumunuH-4-wn)nunepasuH- 1 -um)npon-2-eH- 1 -on

)
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[0758] (S)-1-(4-(2-((1-mMeTunnuppoNuAuH-2-1I)METOKCH )-7-(2-(TpudTopmermn)pennn)-5,6,7,8-
terparuaponupuno|3,4-d | mupumuana-4-un)nunepasus- 1 -un)npon-2-eH-1-oH noxyqanu
aHanorn4yHo crioco0y st [Ipumepa 155, 3amensis 1-0pom-2-(Tpudropmern)oen3on Ha 4-0pom-5-

Metwi- 1 -terparuaponupan-2-mi-uagaszon Ha Ctanuu C. DCU+XUAJL MC m/z 531,5 [M+H]+.

I[TPUMEP 160

1-(4-(7-(5-merun-1H-unnaszon-4-un)-2-(3-(nmunepuaus- 1 -un)npomnokxcn)-5,6,7,8-

terparuaponupuno|3,4-d|mupuMuarH-4-un)nunepasut- 1 -uia)nporn-2-ex- 1 -on
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[0759] Cramus A: bensun 4-[2-metuncynbbanun-7-[S-metun-1-(2-

TPUMETUJICHITIIId TOKCUMETHIT )UHAA30J1-4-1|-6,8-nuruapo-5S H-nupuno| 3,4-d jnupumunun-4-
wi|nunepasuH-1-kapookcunat: Cmece Oensmn 4-(2-meruncynbhanmn-5,6,7,8-
terparuaponupuno|3,4-d] nupumuann-4-uin)nunepasus- 1 -kapbokcunara (3,15 r, 7,88 mmons), 2-
[(4-6pom-5-meTuin-unmas3o- 1-un)mMerokcu |3Tun-rpumerui-cunana (3,50 r, 10,2 mmonsb), Cs,CO;
(6,42 1, 19,70 mmons), Pdy(dba)s; (1,08 r, 1,18 mmons) u RuPhos (735 mr, 1,58 Mmonb) B Tonyosie
(50 mn) neraszuposanu Nj 3 pasza u cmech nepemerusanu npu 90 °C B reuenue 10 4 B armochepe
N,. B peakunonnyro cmech qodas;suiu Boabl (100 MJT) U BOIHBIN CJIOI SKCTParupoBaIu
stunaneraroM (3 x 100 mur). O6benHeHHbIE OPraHIMYECKHEe CIOH IPOMBIBAIN HACBIIIIEHHBIM
BOJIHBIM pacTBOpOM xJjiopuna Hatpus (50 mi), cymmu Hag NaxSOy, punbTpoBanu u
KOHLIEHTPUPOBAJIH MTPH NOHIKEHHOM faByieHHH. OCTaTOK OYHINAIN ¢ TOMOLIBIO KOJIOHOYHOM
xpomarorpaduu ucnosbsys 1>33% EtOAc/nerposeiinbiii 3¢up ¢ nonydeHrem Gensun 4-[2-
METHICYIb(aHmI-7-[ 5-MeTu- 1 -(2-TpUMeTHIIC ITUId TOKCUMETHIT )UHAa30J1-4- 1111 |-6, 8- nuruapo-5 H-
npuno|3,4-dnupumunun-4-nn|nunepasus-1-kapookcnnara (2,30 r, 2,93 mmons, 37,1 % BbIxOq).

DCU+XUATL MC m/z 660,3 [M+H]".

Cbz Cbz

& &
@ G/
N SN _ Ne= X
8

[0760] Cramus B: 6ensun 4-[2-meruncynbGuHmn-7-[ S-meTui- 1 -(2-TpuMeTHICHITHT
STOKCUMETHUI)UHAA301-4-111]-6,8-nurunpo-5 H-nupuno| 3,4-d jnupumuans-4-wun jnunepasus-1-
kapOokcwmiat: K mepemenmBaeMomy pacTBopy OeHswmn 4-[2-metuncynbhanmn-7-[ S-metmn-1- (2-

TPUMETUJICHITHId TOKCUMETU )UHAa30J1-4-1i|-6,8-nuruapo-5 H-nupuno| 3,4-d Jnupumuaun-4-
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wi|nunepasuH-1-kapbokcunara (2,30 r, 3,49 mmons) B IXM (20 mi) nobasnsim m-CPBA (601
Mr, 3,49 mmonb) npu 0 °C. Peakunonnyro cmech nepemerusainy npu 0 °C B Teuerue 1 4 B
atmochepe N2. B peakironnyto cmech nodasinsiin Na,S,0s5 (10 mu) npu 0 °C, a 3atem pa3daBisiiu
Bozo# (100 M) 1 BoxHBIi cnoii sxctparuposany AXM (200 min). O6bennHeHHbIE OpraHuYecKue
CJIOM IIPOMBIBAJIN HACBIIIIEHHBIM BOAHBIM PacTBOPOM xJjopuaa Hatpus (200 M), CyIInuau Haj

Na, SOy, punpTpoBaIy U KOHIEHTPUPOBAIN IPU MOHMKEHHOM J1aBiIeHuU. OCTaTOK OUHINAIN C
MOMOLIBIO KOJIOHOYHOH XpomaTorpaduu ucrnonszys 1= 10% MeOH/IXM B kauecTBe 3J10€HTa C
nony4yeHreM OeH3u 4-[ 2-MeTUICYIbGUHIINI-T7-[ S-MeTHI- 1 -(2-TPpUMETHIICHITIIT
STOKCUMETUI)UHAA301-4-1i1]-6,8-aurunpo-5H-nupuno| 3,4-djnupumuans-4-wmn Jnunepasus-1 -

kap6okcunata (2,00 r, 2,84 Mmonb, 81,4 % Bbixon). SCU+XHAJI MC m/z 676,3 [M+H]".
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[0761] Cramus C: 6enzun 4-[7-[ 5-meTun-1-(2-TprUMeTHICUITHIATOKCUMETHIT ) UHAa3051-4-11 |-2-[ 3-
(1-munepupnn)nponokcu]-6,8-gurunpo-5SH-nupuno| 3,4-d Jnupumuans-4-un|nunepasus-1 -
kapOokcunar: K cmecu Oensun 4-[2-metuncyabbunmn-7-[S-merun-1-(2-

TPUMETHJICHIIFIII TOKCUMETII ) MHAa3071-4-11|-6,8-nurunpo-5 H-nupuno| 3,4-d [mupumunns-4-
wi|nunepasuH-1-kapbokcunara (500 mr, 739 mxmons) u 3-(1-nunepunun)nponas-1-ona (211 wmr,
1,48 mmoup) B TT'® (10 mun) nobasisumu Tper-BuONa (213 wmr, 2,22 MMOJIb) HOPLUHUSMH U CMECh
nepemernusaiy pu 20 °C B Tedenue 1 4 B armochepe N,. Cmece oxnaxkaanu 1o 0 °C u HCI(2M)
nobassmu 1o pH~7. Cmech punbTpoBainu u GUIBTPAT KOHLUEHTPUPOBAIU NIPU MOHIKEHHOM
nasyieHnd. OCTaTOK OYMIIANIN C MTOMOLIBIO 00paleHHO-(Pa30BoM (AII-XpoMaTorpapuu HCIONb3Ys
cMech Boma 5295% 0,5% TOK/Bona/arieTOHUTPUI B KAUECTBE AJIFOEHTA C TIONydeHneM OeH3MT 4 -
[7-[5-meTun-1-(2-TpUMETHIICUITUIITOKCUMETHIT )MHAA301-4-1J1|-2-[ 3- (1-munepuau) mponoKkcH|-
6,8-nurunpo-5H-nupuno| 3,4-d Jnupumuann-4-wn | nunepasus- 1 -kapbokcunara (300 mr, 385
MKMOJTb, 52,1 % Bbixon). SCU+XUAJI MC m/z 755,4 [M+H]".
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[0762] Cramus D: 7-(5-metun-1H-nana3zon-4-mn)-4-(nunepasus-1-mi)-2-(3-(nunepuans-1-

uin)nponokcu)-5.6.7.8-rerparuaponupuno|3.4-dnupummnun: K pactsopy 6ensun 4-[7-[5-metun-

1-(2-TpUMETHICHITMIII TOKCUMETIIT) HHAA30J1-4-11]-2-[ 3-(1-nunepuaui)nponokcu -6, 8-guruapo-
5H-nupunol[3,4-dnupumuans-4-un \nunepasus- 1-kapbokcunara (300 mr, 397 mxmons) B MeOH
(20 mn) no6Gasmstin HC1I/MeOH (4 M, 1,99 mi) u Pd(OH), (200 mr, 10 % uncrora) B atMocdepe
N,. CycneH3urio nera3upoBajy B BaKyyme u npoaysanu H, Heckonpko pas. CMech nepeMernBaim
B atmMocdepe H, (15 ¢pynT/kB. mroiim) mpu 25 °C B Teuenue | 4. PeakiioHHy0 cMech GUIBTPOBAIN
U QUIBTPaT KOHUEHTPUPOBAJH, noy4asi 7-(S-metwin- 1 H-unnazon-4-mn)-4-(nunepasus- 1-um)-2-(3-
(munepuanH-1-umnponokcu)-5,6,7,8-rerparuaponupunol 3,4-djmupumunus (250 mr, 360 MKMOb,
90,7 % BBIXON).
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[0763] Cramus E: 1-[4-[7-(5-meTun-1H-unnazon-4-un)-2-[ 3-(1-nunepuamn)nponokcu]-6,8-
ourunpo-5H-nupunol 3,4-d Jnupumuaus-4-mn Jmunepasus- 1 -un|npon-2-en-1-on: K cmecu 7-(5-
metni- 1 H-nanason-4-un)-4-(nunepasus- 1 -mn)-2- (3-(nunepuans-1-umnponokcu)-5,6,7,8-
terparuaponupunol|3,4-dmupumunmna (250 mr, 360 mxmonb, 2HCI) u DIEA (465 wmr, 3,60 MMOJIb,
629 mxu) B IXM(8,00 M) obaBisii pacTBOp MPOII-2-€HOMN Mpor-2-eHoata (36,3 mr, 288
MKMOJIb) B JIXM (2,00 M) npu - 40 °C B aTMocdepe a30Ta U peakMOHHYI0 CMECh IepeMeIlnBaIn
B TeueHue | 4. B peakunonnyro cmech qodassiu NaHCO3(500 mxon) mpu -40°C, a 3aTem
pasbasusiin Bozmoit (10 M) 1 BoxmHBIH cioi akctparuposanu JAXM (10 mu). Opranudeckue cion
cyurmy Han Na; SOy, GUnbTpoBaiy U KOHIEHTPUPOBAIIN MPU OHWKEHHOM AaBjieHuu. OCcTaTok
OYHILAITN C TOMOIIBIO KOJOHOYHOI XpomaTorpaduu (Si02, IXM/MeOH 1/0 no 5/1) n
JOMOJIHUTENIBHO OYMIIANN ¢ TOMOLIbI0 npenapaTiuBHoil BOXKX (kononka: Phenomenex Synergi
C18 150*25*10mkm; noaBmkHas ¢asza: [Boaa (0,225% mypasbuHas kucnora)-ACN]; B%: 8%-
28%, 10muH) ¢ nony4yenuem 1-[4-[7-(5-merun-1H-unnazon-4-wmn)-2-[3-(1-nunepuanin)npornoKcH |-
6,8-murunpo-5H-mupunol 3,4-d mupumuana-4-un | nunepasus- 1 -ui Jnpon-2-eH-1-oxa (16,0 mr, 29,1

MKMOb, 8,07 % Bbixon). JCU+XUAJI MC m/z 545,3 [M+H] .

ITPUMEP 161
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1-[4-[7-(5-meTun-1H-nana3on-4-nn)-2-[ (1-MeTUnmuppoIuanH-3-WI)MEeTOKCH |-6,8- turuapo-

SH-nupunol[3,4-d|nupumuaus-4-un Jnunepasus- 1-un|npon-2-eH-1-oH

X

H%( |"1°/\Q

\

[0764] 1-[4-[7-(5-meTun-1H-unnazon-4-un)-2-[(1-MeTUIIUppOIUINH-3 -1 )METOKCH |-6,8-nuruapo-
SH-nupuno|3,4-d | mupumuais-4-wi \nunepasul- 1 -ui|npon-2-eH- 1 -oH mosyvaiy aHaJIOTHYHO
crioco0y 1t Ipumepa 160, 3amenss (1-merunmupponauaus-3-uia)merason Ha 3-(1-

numnepunmn)nponas-1-on va Craguu C. SCU+XUAIIMC m/z 517,4 [M+H]".
IMPUMEP 162

1-[4-[2-[(1R)-2-(numeTunamMuHO)- 1 -MeTHin-3ToKCcH | - 7-(5-meTwi- 1 H-nnpason-4-mn)-6, 8-

aurunpo-SH-nupuno(3,4-d]mupumuans-4-un | nunepasus- 1 -wi|npomn-2-ex-1-oH

1.

®

N B
H -
bﬂ NAOﬁJ\/N\
Cbz

g 5

J

NG ~ N2 N\N -
SEM—MbLCQY SEM—M(\;L (gt

[0765] Cramust A: 6enzun 4-[2-[(1R)-2-(aumeTunamMuHo)- 1 -meTmin-3Tokcu|-7-[ S-mernin-1-(2-
TPUMETHIJICHIIFIII TOKCUMETII )HHAa30J1-4-11|-0,8-nurunpo-5 H-nupuno| 3,4-d [mupumuns-4-
wi|nunepasuH-1-kapbokcunat: Cmecsk (2R)-1-(numernnamuno)nponas-2-ona (183 mr, 1,78
MMOJTb) (8,00 M), 6en3un 4-[2-metuncyabGuaui-7-[S-metui-1-(2-

TPUMETHJICHIIIII TOKCUMETHI )HHAa301-4-11|-6,8-nurunpo-5 H-nupuno| 3,4-d [mupumunns-4-
wi|nunepasus-1-kapbokcunara (400 mr, 592 mxmons) u NaOtperBu (114 mr, 1,18 mmons) B
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tonyone nepemernBany npu 15 °C B Teuenne 0,5 4. PeakioHHY0 cMech QUIBTPOBAIN U
(GuUIbTpaT KOHLEHTPUPOBAJIN IPU MOHUKEHHOM AaBiieHnH. OCTaTOK OYUINAIH C TOMOIIBIO
KOJIOHOUHOH xpomarorpaduu Ha Al,O; (merponeiinsiii s¢pup/ItunAunerar ot 10/1 no 0/1) ¢
nonyueHueM 6ensnn 4-[2-[(1R)-2-(numernnamMuHo)- 1 -meTun-sTokeu|-7-[ S-mernn-1-(2-
TPUMETHJICHIIHII TOKCUMETIIT ) MHAA3071-4-11|-0,8-nurunpo-5 H-nupuno| 3,4-d [nupumuns-4-
un|umnepasun-1-kapGokcunara (280 mr, 352 mxmous). 'H SAMP (400 MI'w, xinopodopm-d) § =
8,08 (c, 1H), 7,46 - 7,39 (M, SH), 7,38 - 7,33 (m, 2H), 5,76 (c, 2H), 5,43 - 5,33 (M, 1H), 5,24 (c,
2H), 4,35 (¢, 2H), 3,72 - 3,67 (m, 4H), 3,64 - 3,56 (M, 4H), 3,55 - 3,47 (m, 4H), 2,87 - 2,80 (M, 2H),
2,74 (am, J=6,8, 12,8 I'uy, 1H), 2,49 (c, 3H), 2,47 - 2,40 (M, 1H), 2,36 (¢, 6H), 1,42 (n, J=6,4 I'ny,
3H), 0,98 - 0,92 (m, 2H), 0,00 (c, SH).

Cbz Boc

O e

[0766] Cramus B: Tper-Oytun 4-[2-[(1R)-2-(mumeTmnamMuHo)- 1-meTun-3Tokcu|-7-[S-mermn-1-(2-
TPUMETHJICHIIHIII TOKCUMETHI )HHAa30J1-4-11|-0,8-nurunpo-5 H-nupuno| 3,4-d [mupumunns-4-
wi|nunepasuH-1-kapbokcunat: K pactsopy 6ensun 4-[2-[(1R)-2-(numerninaMuHo)- 1 -MeTui-
3TOKCH |-7-[5-MeTH- 1 -(2-TPUMETHIC LITUIISTOKCUMETU ) MHAa30/1-4 -1 |-6,8-nuruapo-S H-
nupuno|3,4-d]nupumunun-4-wn jnunepasun- 1 -kapookcunara (200 mr, 280 mxmonb) u (Boc),O
(122 mr, 559 mxmonb, 129 mki) B MeOH (6,00 mi) nobasisuin 10% Pd/C (80 mr) B armocdepe N.
CycrnieH3uro nera3upoBaiy B BakyyMe U mponysaiu H, Heckonbko pa3. CMech nepeMernnBaii B
armoctepe Hy (15 ¢pynr/ks. aroiim) npu 25 °C B reuenue 1 1 u 35 °C B reuenue 1 4. [Tocne
3aBepLUEHUs PEAKLUH, CMeCh (PUIBTPOBAIHN U (PUIBTPAT KOHLIEHTPUPOBAJIH ITPU NOHI>KEHHOM
JaBJIEHUU C MoNydeHreM cmecH TpeT-0yTui 4-[2-[(1R)-2-(numeTnnaMuHo)- | -MeTun-3Tokcu |-7-[ 5-
MeTHJI- | -(2-TPUMETUIICHITMIIS TOKCUME T ) MHAa30J1-4- 11 |-0, 8-nuruapo-5S H-nupuno| 3,4-
d]mupumunun-4-wn|nunepasun- 1 -kapookcunara u (2R)-N, N-numerun-2-[[ 7-[5-metun-1-(2-
TPUMETHJICHIIMII3 TOKCUMETHI ) MHAa3071-4-11|-4-niunepasus- 1 -ni-6,8-qurunpo-5 H-nupunol 3,4-

d]mupumumn-2-un]okcu]nponas-1-amuna (110 mr). SCU+XHUAT MC m/z 681,3 [M+H]".
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[0767] Cramus C: (2R)-N,N-gpumerun-2-[[ 7-(5-metun-1H-unnazon-4-un)-4-nunepasus- 1 -mn-6,8-
muruapo-SH-mupuno| 3,4-d |mupumuans-2-un|okcu Jnponas- 1 -amune: (2R)-N,N-numetun-2-[[7-(5-
metwi- | H-uanazon-4-un)-4-nunepasus- 1 -mn-6,8-nuruapo- S H-nupuno| 3,4-d |Jnupumuaia-2-
wi|okcu Jnponas-1-amus (TOK) u [4-[2-[(1R)-2-(nuMeTnnaMuHo)- 1 -MeTHII-3TOKCH |-4-nTunepa3uH-
1-un-6,8-nmurunpo-5 H-nupuno| 3,4-d |Jmupumunun-7-un|-5-metun-unga3on- 1 -un |meranon. Pactsop
110 mr cmecu tper-Oytun 4-[2-[(1R)-2-(aumeTrnamMuHo)- 1 -meTun-3Tokcu|-7-[ S-mernn-1-(2-
TPUMETUIICHITIIId TOKCUMETHIT ) UHAa30J1-4-11]-6,8-nuruapo-5 H-nupuno| 3,4-d jJnupumunun-4-
wi|nunepasuH-1-kapookcunata u (2R)-N,N-numerun-2-[[ 7-[5-metmn-1-(2-

TPUMETHJICHIIII3 TOKCUMETHI ) HHAA3071-4-11|-4-niunepasus- 1 -ni-6,8-qurunpo-5 H-nupunol 3,4-
d]mupumuana-2-un]okcu Jnponas- 1 -amuna TOK (3,08 r, 27,0 mmons) nepemernnsanu npu 30 °C B
teuenne 1 u. [Toce 3aBepiieHns peakuy, CMeCh KOHLIEHTPUPOBAIN TP TOHWKEHHOM JIABIICHUH C
noyueHreM 260 mr cmecu (2R)-N,N-gumerun-2-[[ 7-(5-metun-1H-nnnazon-4-un)-4-nunepasus- 1 -
ui-6,8-nuruapo-5H-nupuno[ 3,4-d | mupumunus-2-wun Jokcu Jnponas- 1 -amuna u [4-[2-[(1R)-2-
(IMMeTHIIaMUHO)- | -MeTHII-3TOKCH | -4-ntunepas3u- 1 -mn-6,8-nuruapo-5H-nupuno| 3,4-

d]mupumumn-7-1n]-5-MetHn-unaason- 1 -unlmeranona. SCU+XHUAJI MC m/z 451,3 [M+H]".
e
@ 0
N N
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[0768] Ctramus D: 1-[4-[2-[(1R)-2-(numeTunaMuHO)- 1 -mMeTrI-3TOKCH |-7-(5-MeTu- 1 H-unnazon-4-
nn)-6,8-nurunpo-SH-mupuno| 3,4-d | mupumunus-4-wn jnunepasus- 1 -un|npon-2-ex-1-on: K
pactBopy 260 mr cmecu (2R)-N,N-numerun-2-[[ 7-(5-metun-1 H-unna3on-4-mn)-4-nunepa3us- 1 -ui-
6,8-murunpo-5H-mupuno| 3,4-d [nupumuaun-2-ui|okcu Jnponas- 1 -amuna u [4-[2-[(1R)-2-
(IMMeTHIaMUHO)- | -MeTUIT-3TOKCH |-4-Tunepa3us- 1 -ui-6,8-qurunpo-5S H-nupunol 3,4-
d]mupumunaun-7-uin]-5-mMeTun-unaazon- 1 -unmeranona B JIXM (1,00 mu) oxnaxaeHHOMY 10 - 50

°C nobasinsuu DIEA (594 wmr, 4,59 mmonb) ¢ nocienyrommumM 100aBiIeHneM Mpor-2-eHONT MPOor-2-
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enoara (18,0 mr; 143 MKMOITB) IO KaIuIsAM B cMech nepemerinBaiy mexxay -50°C u -40 °C B
teuenue 30 muH. Ilocie 3aBepiueHus peakiuy, CMECh KOHUEHTPUPOBAIH MIPU IOHUKEHHOM
nasneHny ¢ nonydenneM 100 mr cmech 1-[4-[2-[(1R)-2-(numeTnnaMuHO)- | -meTun-3Tokcu]-7-(5-
metni- 1 H-uanason-4-un)-6,8-nurunpo-SH-nupunol 3,4-d Jnupumuans-4-un|nunepasus- 1 -
wi|npon-2-eH-1-oHa u 1-[4-[2-[(1R)-2-(qumeTnnaMuHO)- 1 -MeTHII-3ToKCH |- 7-[ 1 -(ruapoKcCHMeTHIT )-
5-merun-uanazon-4-unl-6,8-nurunpo-5H-nupuno| 3,4-d Jnupumuans-4-un | nunepasus- 1 -w | npor-

2-eH-1-ona. DCU+XHAJI MC m/z 505,4 [M+H]".

o) o]
5 5
Hn’%/\@\%\,k\ T Hﬁh%/\OfN\/\io%\/'l‘\

[0769] Cramus E: 1-[4-[2-[(1R)-2-(numeTunaMuHO)- | -MeTH-3TOKCHU |-7-(5-MeTun-1H-unnazon-4-
mn)-6,8-muruapo-SH-mupuno| 3,4-d | mupumunua-4-wn Jnunepasus- 1 -un|npon-2-eH-1-on: Cmech
100 mr 1-[4-[2-[(1R)-2-(aumeTnnamMuHO)- | -meTmin-3Tokcu |-7-(5S-metmn- 1 H-unnazon-4-umn)-6,8-
murunpo-5H-nupunol 3,4-d Jnupumuann-4-wn \nunepasus- 1 -ui|npon-2-en-1-ona u 1-[4-[2-[(1R)-2-
(muMeTHIaMuHO)- 1 -MeTHI-3TOKCH |- 7-[ 1 -(ruapokcumeTin)-5-MeTuin-uHaa3on-4-mn|-6,8-muruapo-
SH-nupuno[3,4-d|nupumunus-4-wun |nunepasut- 1 - Jnpon-2-eH-1-ona B TT'® (22 mu) u Bome (550
mKI1) nodasisimn NaOH (44,8 mr, 1,12 mmonb) u cMeck nepemernuBany npu 10 °C B Teuenue 3 4.
ITocne 3aBepiieHNs] PeaKIUH, CMECh KOHLIEHTPUPOBAIN NIPU MOHWKEHHOM JiaBiieHun. OcTaTok
pazbasmnsiin Bomoii (1 mit) u skcrparupoaiu JIXM (3 x 5 mi). OObenuHEeHHbIE OPraHUYeCKUE CIIOU
cymmu Haj Na,SO4 1 KOHIEHTPUPOBAIIH ITPH NOHIKEHHOM AaBieHnU. OCTaTOK OYUIIAIIH
npenapatuBHoit B2XKX (kononka: Phenomenex Synergi C18 150%25*10mkm; moaBmkHas ¢asa:
[Boma(0,225% mypasbunas kuciaora)-ACN];B%: 10%-40%,12mun) ¢ nonyuenuem 1-[4-[2-[(1R)-2-
(numeTnnaMuHo)- 1 -meTun-3Tokcu |- 7-(S-metun- 1 H-unnaszon-4-un)-6,8-nurunpo-5 H-nupuno| 3,4-
d]mupumunun-4-un|nunepasus- 1 -un|npon-2-eH-1-oHa (16,2 mr, 29,2 MkMoib, 99,0 % vucroTa,

dopmuart) B Buze He coceM Genoro Teepaoro semectsa. JCU+XUAJL MC m/z 505,2 [M+H]".
I[TPUMEP 163
1-(4-(2-(2-(auaTHNAMUHO)3TOKCH )-7-(5-MeTnn-1 H-unnas3on-4-un)-5,6,7,8-

terparuaponupunol 3,4-d|mupumunrH-4-wn)nunepasus- 1 -uin)npon-2-eH- 1 -on
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[0770] Cramust A: Gen3un 4-[2-[2-(nudTHnaMuHO)3TOKCH|-7-[ S-MeTmi-1-(2-
TPUMETHJICHIIMII3 TOKCUMETHI )HHAa3011-4-11]-6,8- nurunpo-SH-nupuno| 3,4-d [nupumunus-4-
wi|nunepa3uH-1-kapbokcuiar: K cmecu 6en3un 4-[2-metuncynbhuani-7-[ S-metun-1-(2-
TPUMETHJICHIIFII TOKCUMETHI )HHAa3011-4-1|-0,8-nurunpo-5 H-nupuno| 3,4-d [mupumunns-4-
wi|nunepasuH-1-kapbokcunara (500 mr, 739 mxMonp) u 2-(ausTHnamuHo)3Tasona (173 wmr, 1,48
MMoJtb, 197 mxi) B TT'® (10 mut) nobasisumu Tper-BuONa (213 wr, 2,22 MMoIb), 1 CMech
nepemernuBaiy pu 20 °C B reuenue 1 4 B armochepe N,. Cmece oxnaxknanu 1o 0 °C u HCI (2 M)
nobasmnsinu 1o pH~7. Cmeck punbTpoBanu U GUILTPAT KOHLEHTPUPOBAIU NIPU MOHMKEHHOM
nasiaenun. OCTaTOK OYMINAJIM C TOMOIIBIO KOJOHOYHOMN XpoMaTorpadpuu ucnosb3ys 0> 10%
MeOH/IXM B KauecTBe 3JI0EHTa C MTOJYYeHHEM HEOUHILEHHOTO BEIeCTBa, KOTOPOoe
JOTMOJTHHUTENIEHO OYHIIAIN ¢ TOMOLIBIO 0OpameHHo-(ha30Boi XpomMarorpaduu ¢ oaydeHHeM
Oen3un 4-[2-[2-(am THIAMHUHO)3TOKCH |- 7-[ S-MeTHI- 1 -(2-TpUMEeTUIICHITMIIS TOKCUMETHI ) HHAA301-4 -
un)-6,8-nuruapo-5SH-nmupuno| 3,4-d | nupumunus-4-un Jnunepasus- 1 -xkapookcunarf (220 mr, 295
MKMOJb, 39,9 % Bbixon). JCU+XUAJI MC m/z 729,3 [M+H]".

Cbz

. .
QA O L

[0771] Cramus B: N,N-gustun-2-[[7-[5-metun-1-(2-TpuMeTHIICHITUII TOKCUMETHIT )UHAA30J1-4- 11 |-
4-nunepasun-1-un-6,8-nurunpo-SH-nupuno|3,4-dnupumuans-2-unjokcu]|3ranamu: K pacrsopy
OeHzun 4-[2-[2-(au3THIaMHHO )3TOKCH |-7-[ S-MeTHI- 1 - (2-TpUMETUICHITHIS TOKCUMETHJT ) MHAA30/1-

4-nn)-6,8-nurunpo-5SH-nupuno| 3,4-dmupumunun-4-mn | nunepasus- 1 -kapodokcunara (120 mr, 164
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MKMoJb) B MeOH (10 mi) nobasmsuin Pd(OH), (99,4 mr, 10% uncrora) u HCI/MeOH (4 M,
823,05 mxu) B armochepe N,. CycneH3uro nera3upoBaiy B BakyyMe u nponysanu H, HeCKonbko
pa3. Cmech nepememusanu B atmochepe H, (15 pynT/kB. mroiim) npu 25 °C B Teuenne 1 1. Cmechb
KOHLIEHTPHPOBAIIH MIPU NOHIKEHHOM JaBJICHUH C ronydeHuem N, N-nustun-2-[[7-[5-merun-1-(2-
TPUMETUJICHITIIIS TOKCUMETHIT ) UHAa30J1-4- 11 |-4-niunepa3us- 1 -un-6,8-quruapo-5SH-nupuno| 3,4-
d]mupumunnn-2-ui]okcu |3ranamuna (105 mr, 157,24 mxmons). DCU+XUAJL MC m/z 595,4
[M+H]".

N >
o X
SEM\.\{’\%/\@O/\/(/ SEM~ h%(@"ko/\/(/

[0772] Cramus C: 1-[4-[2-[2-(ausTHnamMuHO)TOKCH |- 7-[5-MeTun-1-(2-

TPUMETUJICHITIIId TOKCUMETHIT ) UHAa30J1-4-1i]-6,8-nuruapo-5 H-nupuno| 3,4-d jnupumunun-4-
wi|nunepasuH-1-ui|npon-2-eH-1-on: K cmecu N,N-nustun-2-[[7-[ S-metun-1-(2-TpUMETHICHITAIT
STOKCUMETUI)UHA301-4-ui1|-4-ntunepasuH- 1 -un-6,8-nurunpo-5H-mupuno| 3,4-d [nupumunun-2-
uin|okcu|stanamuna (105 mr, 158 mxmons, 2 HCI) u DIEA (204 mr, 1,58 mmonb, 276 mxin) B XM
(8 mu) mpu - 40°C nobapinsiim pacTBOp Mpor-2-eHow nporn-2-exoara (15,9 mr, 126,4 MxMoIb) B
JAXM (2 m) B atMocdepe a30Ta U peaKLIMOHHYIO CMeCh IepeMeInnBany B Teuenue 1 4. B
peakunoHHyto cMmech nodasisutn NaHCOs (500 mxin) npu - 40°C, u 3atem pasdasiisiiu Bogon (10
mu1). Bonnerii cnoti sxcrparuposamu XM (10 mi), cymmnu Hag Na,SO,, dunbTpoBanyu u
KOHLIEHTPUPOBAJIH MIPU MOHIKEHHOM AaByieHUU. OCTaTOK OYUIIAIHN € TIOMOIIBIO KOJIOHOUHON
xpomarorpadpuu ucnoibzyst 0>20% MeOH/JIXM B ka4yecTBe 3J0€HTa ¢ nojyueHuem 1-[4-[2-[2-
(mmaTHIAaMUHO)ITOKCH |- 7-[5-MeTnI-1-(2-TpUMEeTHICUITNIITOKCUMETII ) HHAa3071-4-11]-6,8-
ourunpo-5H-nupunol 3,4-d Jnupumuaus-4-wn Jmrunepasus- 1 -uinpon-2-eH-1-ona (60,0 mr, 71,2
MKMOJIb, 45,0 % Bpxon). DCU+XUAJ] MC m/z 649,3 [M+H]".

3 3
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[0773] Cramus D: 1-[4-[2-[2-(aum>THaaMuHO )3 TOKCH|-7- (S-MeTwi- 1 H-unnazon-4-un)-6,8-auruapo-
5H-nupuno[3,4-dnupumuans-4-un \nunepasus- 1 -un|npon-2-es-1-on: K pactsopy 1-[4-[2-[2-
(mmaTHIAMUHO)3TOKCH |-7-[ S-MeTHII- 1 - (2-TpUMETHICHITHIIATOKCUMETIIT ) HHAa3011-4-11]-0,8-
aurunpo-5H-nupunol 3,4-d Jnupumuans-4-wn Jiunepasus- 1 -un|npon-2-en-1-ona (50 mr, 77,0
MKMOJIB) B JIXM (500 mki) nobasnsin TOK (175 wmr, 1,54 mmons, 114 mxi). Cvech
nepeMernnsany npu 15 °C B reuenne 16 4. PeakinoHHY0 cMeCh KOHLIEHTPUPOBAIU MIPU
MOHI)KEHHOM JIaBJIEHUH U OCTAaTOK ouuInanu npenaparusHoi BOXX (kxononka: Phenomenex
Gemini C18 250*50mm* 10 mMxm; nmonBmkHast daza: [Bona (0,05% rugpokcun amMmoHwus 06/00)-
ACN]; B%: 32%-62%, 12mMuH) ¢ nonyuenueM 1-[4-[2-[2-(qusTunamMuso)3TOKCH]-7- (S-MeTun-1H-
nHAa301-4-un)-6,8-nurunpo-S H-mupuno| 3,4-d |mupumuaus-4-mi | munepasus- 1 -un Jnpon-2-eH-1 -
ona (16,0 mr, 30,2 MkMoIIb, 39,2 % Beixox). JCU+XUAJL MC m/z 519,3 [M+H]".

I[TPUMEP 164

1-(4-(7-(5-merun-1H-nanason-4-nn)-2-(2-(nunepuaus- 1 -un)sroken)-5,6,7,8-

teTparuaponupuaol3,4-dnupumuans-4-un)nunepasut- 1 -nin)3TaHOH
e
(Iibz ?bz
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[0774] Cramus A: O6ensun 4-[7-[S-meTun-1-(2-TpUMETHICUIMIITOKCH METHIT)MHAA301-4-1J1|-2-[2-

(1-munepunnin)sTokcu]-6,8-nurunpo-5SH-nupunol 3,4-d Jnupumuaun-4-mn| nunepasus- 1 -
kapOokcunar: K pactBopy 6en3un 4-[2-meTuicyabdunui-7-[S-metun-1- (2-

TPUMETHJICHIIFII TOKCUMETHI )HHAa3011-4-1|-0,8-nurunpo-5 H-nupuno| 3,4-d [mupumunns-4-
wi|nunepasuH-1-kapbokcunara (500 mr, 739 mxmonsp) u 2-(1-nunepunun)sranona (191 mr, 1,48
MMOJTb, 197 Mki) B Tosyone (20 mir) mobasisutu Tper-BuONa (213 wmr, 2,22 mmonb). Cmech

nepemernnBaiy pu 20 °C B Tedenue 1 4 B armochepe N,. Cmece oxnaxknanu 1o 0 °C u HCI (2 M)
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nobasisuu 1o pH~7. Cmeck punbTpoBanu 1 GUIBTPAT KOHLIEHTPUPOBAIN IIPU MIOHKEHHOM
nasienun. OCTaTOK OYMIAJIM C TOMOIIBI KOJOHOYHOMN XpoMarorpaduu ucrosb3ysi 0> 10%
MeOH/IXM B kauecTBe 3JIF0SHTa C MojydeHneM OeHsun 4-[7-[ S-mermn-1-(2-
TPUMETUJICHITIIIdTOKCH METHIT)UHAA301-4-11]-2-[2-(1-munepuami)3Tokcu |-6,8-muruapo-5H-
upuno| 3,4-dnupumunun-4-un [nunepasus- 1 -kapookcuiara (300 mr, 404 mxmos, 54,7 %
Beixon). DCU+XUAJI MC m/z 741,4 [M+H]".

& e
SEM,J%( B o/\/@ — HJ%(@NELONQ

[0775] Cramus B: 7-(5-metun-1H-

-4- nunepasul-1-mi-2-[2-(1-nunepuaiI)3TOKCH |-

WHIA301-4-11

6,8-nurunpo-SH-nupuno[3.4-dJnupumunun: Pacteop Oensun 4-[7-[S-mernn-1-(2-

TPUMETUIICHITIIIdTOKCUMETHIT) UHAA301-4-11 |-2-[2-(1-nmunepuamin)3Tokcu |-6,8-quruapo-5H-
nupuno| 3,4-d]nupumunun-4-un |nunepasut- 1 -kapookcunara (250 mr, 337 mxmonb) B TOK (10
mu1) nepemernuBany npu 80 °C B Teuenue 1 4. PeakimoHHyI0 cMeCh KOHLIEHTPHPOBAIH IIPH
MOHWKEHHOM JIaBJICHUHU C ToJydeHueM 7-(5-merun-1H-nanazon-4-nn)-4- nunepasus-1-mn-2-[2-(1-
MUTIEePUANI )3TOKCH -6, 8-murunpo-5SH-nupuno[3,4-d [nupumuauna (200 mr, 283 mxmods, 84,1 %
Bexon). DCU+XUAJI MC m/z 477,3 [M+H]".

: 3
Hw&@N@ RO

[0776] Cramus C: 1-[4-[7-(5-metun-1H-unnazon-4-wmn)-2- [2-(1-nunepuaun)3Tokcu -6, 8-quruapo-
SH-mupuno[3,4-d | mupumunun-4-wn Jnunepasus- 1 -un Jnpon-2-eH-1-on: K cmecu 7-(S-metmin-1H-
WUHIA30J1-4-11)-4-niunepasuH- 1 -un-2- [2-(1-nunepunun)atokcu|-6,8-nurunpo-SH-nupuno| 3,4-
d]mupumunmaa (200 mr, 283 mxmods, 2TPK) u DIEA (366 mr, 2,84 mMounb, 495 Mki) B JIXM (8
M) ripu - 40 °C nobaBisiiy pacTBOp NMpoMn-2-eHow nporn-2-eHoara (28,6 mr, 227 mxmons) JIXM (2
MJT) B aTMOCdepe a30Ta U peakOHHYI0 CMeCh IepeMeInnBaiy B Tedenue 1 4. B peakunonnyro
cmeck nodasisan NaHCOs (500 mxu) npu - 40°C, u 3atem pasdasisiu Bogoi (10 m) u JIXM (10

w1). OTneneHHbId opranndeckuii cioi cymmwin Hag Na, SOy, GUIbTpoBamy U KOHLIEHTPUPOBAIH
370



IpY TOHMKEHHOM aasiieHnd. OctaTtok ouninany npenaparusHoit BOXKX (komonka: Phenomenex

Gemini C18 250*50mm™* 10 mxm;moaBrkHas ¢asa: [Boaa (0,05% runpokcun aMMoHus 06/00)-

ACN]; B%: 3

0% - 60%, 12mun). 1-[4-[7-(5-metun-1H-unnazon-4-nn)-2- [2-(1-

MUIEPUAII )3TOKCH |-6,8-murunpo-5H-nupuno[3,4-d [nupumuauH-4-wi |nunepasus- 1 -wi Jnpomn-2-

eH-1-oH (6,00 mr, 11,1 Mxmosb, 3,94 % Bbxoxn, 99,0 % uuctora). SCU+XMAJI MC m/z 531,4

[M+H]".

ITPUMEP 165

1-[4-[7-(2-dTOp-3-runpokcu-1-Hadun)-2-(3-MopHOTUHIPONIOKCH )-6,8-nuruapo-5H-

nupuno| 3,4-d Jrupumunus-4-wn | nunepasus- 1 -ui|npon-2-ex- 1 -oxn
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[0777] Cramus A: 3-merokcuHadranes-1-on: K pactBopy nHadranen-1,3-quona (20 r, 125 mmons) B

MeOH (150 mn) nob6asnsiin HCI/MeOH (4 M, 250 mur) npu 0 °C. Cmeck marpesanu 1o 18 °C u

nepeMeInnBaii B TeueHne 36 4. CMech KOHLIGHTPUPOBAJIH MPH IMOHMKEHHOM aaBjieHuH. OCTaTok
OUHIIIAJIH C TOMOIIBIO KOJIOHOUHOM XpomaTorpapuu Ha cunukaresne (meTposieiHbIi
a¢up/s>tunaunerar ot 100/1 no 1/1). XKenaemsle ¢ppaxium codrpanu U KOHLEHTPUPOBATIH IPU
TTOHM;KEHHOM JIaBJICHUH C TIONTydeHneM 3-metokcuHadTanen-1-oma (11 r, 62,5 mmons, 50,1%
BbIX01, 99% uncTOoTa) B BUJE CBETJIO-kenToro Teepaoro Bemectsa. JCU+XMAJI MC m/z 175,1

[M+H]".

[0778] Cranus B: 4-6pom-3-merokcu-nadranen-1-on: K pactsopy 3-merokcunadranes-1-omna

(0,50, 2,87 mmonp) B TT'® (10 M) nodasmnsnu pactsop NBS (562 wr, 3,16 mmons) B TT'® (3,00

min) iipu O °C. ITocne nepememnBanust npu O °C B TedeHue 2 4, CMeChb KOHIIEHTPUPOBAIHN PU
MOHMKEHHOM naBjiennu, pazdasisuiu H,O (5 mi), sxctparuposanu quxyopmeranom (3 x 10 mi).
OObeanHEeHHbIE SKCTPAKTHI MPOMBIBAJIM HACBILICHHBIM BOAHBIM PaCTBOPOM XJyiopuaa Hatpus (1 x
20 mu), cyrmman Hag Nap; SOy, GuibTpoBaiv U KOHUEHTPUPOBAIH MPU MOHWKEHHOM JaBJICHUH.
OcraTok ouHIaNy ¢ MOMOLIBI0 KOJOHOUHOH XpoMaTorpaduu (Si0,, merponeitHblii
a¢up/stunaunerat = 3/1) ¢ noaydenuem 4-6pom-3-merokcu-nadranen-1-ona (0,43 r, 1,43 Mmoub,

49,7 % BBIXOM) B BHE *kenTOro TBepaoro semectsa. JCU+XUAI MC m/z 253 [M+H]".

[0779] Cramus C: 4-6pom-2-dTop-3-MeTokcu-HadTaneH-1-o1: K pactBopy 4-0poM-3-MeTOKCH-

HadTaneH-1-o01 (4,00 r, 15,8 mmonp) B aueronutpuiie (20 mut) nodasisuiu pactop 1-(xmopmerin)-
4-¢rTop-1,4-nuasonnadbunukio| 2,2,2Jokran;auretpadropbopara (6,72 r, 19,0 mmoIb) B
aueronutpuie (20 mn) npu -40 °C. TTocne nepemermuBanus npu - 40 °C B Tevenue 1 4 u pu 10 °C
B T€UEHHUE 3 4, CMeCh KOHIIEHTPHUPOBAJIU NPH MOH)KEHHOM JiaBiieHuH. OCTaTOK OYHILAIH C
MOMOLIBIO KOJIOHOYHOM XpomaTorpaduu (Si0,, merponeitnblii sgup/stunanerat = 3/1) ¢
nonyueHneM 4-6pom-2-drop-3-merokcu-Hadranen-1-oma (4,00 r, 10,6 mmoinsb, 67,2 % BBIXOR) B

Buze xenroro Teepaoro semecrsa. JCU+XMAJL MC m/z 271,0 [M+H]".

[0780] Cramus D: 2-dTop-3-merokcu-Hadranes-1-on: Cmece 4-6pom-2-¢pTop-3-MeTOKCH-

HadTaneH-1-oma (2,00 r, 7,38 mmoub) u 10% Pd/C (0,01 r) B sTinanerare (20 mMi1) nepeMennBaiu
npu 10 °C B Teuenne 1 u B armochepe H, mpu 15 pynat/k. mroitm. Cmech GriibTpoBaiu u

KOHLIEHTPHPOBAIIH [TPU MOHIKEHHOM JaBJICHUH C ITony4YeHueM 2-¢prop-3-merokcu-Hadranes-1-
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ona (1,60 r, HEOUHUIIEHHBIIT) B BUIE YKEJITOrO MacJjia U UCIOIb30BAJIN €ro Ha CIEAYIOLIel CTauu

6e3 nanbHeiimeit ounctkn. JCU+XHUAJI MC m/z 193,0 [M+H]".

[0781] Cramus E: (2-drop-3-meTokcu-1- HadTin) TpudTopmerancynpdonar: K pactsopy 2-prop-

3-metokcu-HadTaneH-1-ona (1,60 r, Heountnennsnit) 1 TOA (1,85 r, 18,3 mmois, 2,55 M) B
nuxjopmerane (30 mi) nobassiiu TpudTopMeTuicyabdonmt Tpudropmerancynbdonart (2,35 T,
8,33 mmoub, 1,37 mi) pu -78 °C B Teuenue 1 u. B peakimorHy0 cMech 100aBIISIIN HACHILEHHBIH
BOJIHBIA pacTBOP Xyopuaa aMmMonus (30 mi), skcTparapoBanu stuamneratom (3 x 20 mi),
MPOMBIBAJIN HACBIIIIEHHBIM BOAHBIM pacTBOpoM xstopuaa Hatpust (1 x 50 mur), cymmmu Hax Na,; SOy,
(GUIBbTPOBAIN U KOHLIEHTPUPOBAJIU NPHU MOHMKEHHOM AaBieHUH. OCTaTOK OYUINAIH C TOMOIIBIO
KoJIOHO4YHOM xpomMaTorpaduu (SiO,, netponeiinsbiii 3dpup/sTunanerar = 3/1) ¢ nonaydenuem (2-
¢Top-3-merokcu-1- HadTmn) Tpudropmerancynbdonara (1,10 r, 2,07 mmodns, ae craguu 24,9 %

BBIXOJ]) B BHJIE JKeNTOro Tepaoro semectsa. JCH+XUAJ MC m/z 324,9 [M+H]".

[0782] Cramus F: Tper-Oytun 4-[7-(2-¢pTop-3-merokcu-1-nadptin)-2-(3- mopdonuHnponokcn)-6,8-
ouruapo-S H-mupunol 3,4-d|nupumuana-4-un | nunepasus- 1 -kapookcunar: Cmech Tper-OyTmn 4-[2-
(3-mopdonmurnponokcn)-5,6,7,8- terparuaponupunol 3,4-d|\nupuMuauH-4-1 JnunepasuH-1 -
kapOoxcunara (0,40 r, 865 Mxmons), (2-prop-3-merokcu- 1 -Hadun) Tpudropmerancynbhonara
(561 wmr, 1,73 mmonb), RuPhos (80,7 mr, 173 mkmons), Pd,(dba)s (79,2 mr, 86,5 MkMounb) u TpeT-
BuONa (249 wr, 2,59 mmonb) B Tonyone (10 mu) nepemenrisany pu 110 °C B Teuenne 5 4 B
atmocdepe N,. Cmech pazbdasnsiin Bopoi (10 mir), sxkcTparuposanu stusaaneraroM (3 x 10 mi).
DKCTpaKThI IPOMBIBAJIN HACKIIIEHHBIM BOJHBIM PacTBOPOM XxJiopuaa Hatpus (1 x 20 mi), cymunmm
Hax Na,; SOy, GUIbTpOBaIM U KOHLEHTPUPOBAIU IPHU MOHWKEHHOM AaBlieHnH. OCTaTOK OUUINAIH C
MOMOIIBI0 00parneHHO-(a30B0oit xpomarorpaduu [Boaa (0,1 % MypaBbuHas
KHCJIOTA)/alleTOHUTPII| € TIoNTydeHneM TpeT-0yTui 4-[ 7-(2-prop-3-merokcu- 1 -Hadrum)-2-(3-
Mop¢oNMHNPONOKCH )-0,8-nuruapo-SH-nupuno| 3,4-d | nupumuans-4-wi |munepasus- 1 -
kapOokcunara (0,35 r, 495 mkmons, 57,2 % Bbixox) B Buae xkenroro macia. JCU+XMAJI MC m/z
637,1 [M+H]".

[0783] Cramus G: 4-[3-[[7-(2-bTOp-3-MeToKCcH-1-HadTH)-4-niunepasun-1-uia-6.8- nurunpo-SH-

nnpuio| 3.4-dnupumunns-2-unjokcu Jupormi|mMopdomus: Cmech Tper-OyTin 4-[7-(2-¢pTop-3-
MeTOoKCcH- 1 -HadpTIN)-2- (3-MophonuHNpOnoKkcH)-6,8-nurunpo-5H-nupuno|3,4-d|mupumunus-4-
wi|nunepasuH-1-kapdokcuiata (0,40 r, 628. mxmonb) u TOK (1,07 r, 9,42 mmonb, 698 MKiT) B
muxnopmerane (0,70 mi) nepemennsany pu 10 °C B redenue 1 4. CMech KOHILIEHTPUPOBAIU IIPU
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MOHI)KEHHOM JaBJICHHH C rony4deHneM 4-[3-[[7-(2-¢pTop-3-merokcu-1-nadTin)-4-nunepasus-1-
un-6,8- nuruapo-5H-mipuno|3,4-d | mupumunun-2-un]oxcunponui|mopdonuna (0,41 r,
HeouniieHHbIH, TOK) B BHIe jkenTOro Macia 1 UCIOJIb30BAIH €0 Ha CIeNyIoLen craaun 0e3

nanbHelimeit ouncrku. JCH+XHUAJL MC m/z 537,5 [M+H]".

[0784] Cramus H: 1-[4-[7-(2-¢Top-3-MeTokcu- 1 -HadTHI)-2-(3-MOpHOTUHIPOTIOKCH )-6,8- TUTHIPO-
SH-nupunol3,4-d|nupumuans-4-un \nunepasus- 1-un|npon-2-es-1-on: K pacropy 4-[3-[[7-(2-
¢Top-3-merokcu-1-HadTn)-4- nunepazus- 1-ua-6,8-nuruapo-SH-nupuno| 3,4-d jJnupumunus-2-
wiokcu [mporui |mopdonunf (0,41 r, Heounienusiii, T®K conp) u TOA (635 wmr, 6,27 mmorb, 873
MKJT) B fuxjopmeTane (5,0 M) 1o6aBisiiy npomn-2-eHou nporn-2-e1oart (79,1 mr, 627 MKMOIb)
npu - 40 °C. ITocne nepememmuBanus npu — 40 °C B Teuenue 0,5 4, B cMech A00aBIISIN METAHOJ
(0,10 Mu1) 1 KOHIIEHTPUPOBAJH ITPH MTOHMKEHHOM naBiieHHH. OCTaTOK OYHINAIN C TOMOLIBIO
KojioHo4HOH xpomarorpaduu (Al,Os, nuxiaopmeran/meranon = 10/1) ¢ monydenunem 1-[4-[7-(2-
¢Top-3-merokcu-1-HadTun)-2-(3-mopdonuHnponokcn)-6,8- nurunpo-5H-nupuno[3,4-
d|mupumMunuH-4-un|nunepasus-1-un|npon-2-en-1-oxa (0,25 r, 411 mxmons, nBe craauu 65,5 %

BBIXOJ) B BHJIE skenroro Macia. JCU+XUA T MC m/z 591,0 [M+H]".

[0785] Cramus I: 1-[4-[7-(2-dprop-3-runpokcu-1-nadpTun)-2-(3-mopdonuHnponokcn)-6,8-turuapo-
5H- nupuno|3,4-d|nupumunun-4-wi | nunepasus- 1 -wi|npon-2-en-1-on: K pacrsopy 1-[4-[7-(2-
¢Top-3-merokcu-1-nadun)-2-(3- MopdonauHponokcn )-6,8-nurunpo-5 H-nupuno| 3,4-
d|nupuMunuH-4-un|nunepasus-1-unlnpon-2-ex-1-oxa (0,20 r, 339 MKMOJB) B AUXJIOpMETaHE
(4,00 M) nodasstmr BBr3 (424 mr, 1,69 mmons, 163 mkin) npu -78 °C B Teuenue 0,5 4 u
nepemernnBaiay pu 0 °C B TeueHue 2 4. B peakimoHHy0 cMech 00aBISIIN HACHIIEHHbIH BOHBIIN
pactBop rumpokapboHara Hatpust (5 M) ipu -78 °C u nepemermuaiu rnpu 0 °C B Teuenue 0,5 u.
Cwmech sKcTparupoBanu quxiaopmeraoM (3 x 10 MiT) ¥ KOHIEHTPUPOBAIU MPH TOHMKEHHOM
nasyiennu. Ocratok ountiany npenapatuBHoit BOXKX (kononka: Phenomenex Synergi C18
150*25*10mkm; mogBuxkHast ¢asa: [Bona(0,225% mypasbunas kuciota)-ACN];B%: 13%-
45%,7vun) ¢ nony4denuem 1-[4-[7-(2-¢Top-3-rugpokcu-1-nadTui)-2-(3-MophOITUHITPONIOKCH )-
6,8-nurunpo-5H- nmupuno|3,4-d|nupumunus-4-wn | nunepasuH- 1 - Jnpon-2-eH-1-oHa (35,2 mr,
60,8 Mxmoub, 17,9 % Bbixox, 99,4 % uucrora) B Buze xenroro Teepaoro semectsa. JCU+XUAJ]

MC m/z 577,0[]M+H]".

ITPUMEP 166
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1-[4-[7-(6-runpoxkcu-2-merui- 1,3-6en3oTnazon-4-mn)-2-(3-MopHOITUHIIPOIIOKCH )-6, 8- TUTruApO-

SH-nupunol[3,4-d|nupumuaus-4-un Jnunepasus- 1-un|npon-2-eH-1-oH
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[0786] Cramus A: 4-tpumsonponmicuimiokcuanmini: K pacteopy 4-amunodenona (5,00 r, 45,8

Mmoib, 7,14 mi) B AIXM (50,0 mu) nobasnsiin umuaaszon (4,06 r, 59,6 mmons). TIPSCI (13,3 1,
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68,7 mmoub, 14,7 mi) nobassiiu k cMecu o karisim. Cmech nepemervBanu npu 15 °C B TedeHue
12 4. Ilocne 3aBeplueHNs peakLuy, PEAKLIHOHHYIO CMeCh QUIBTPOBAH U (PUIBTPAT
KOHIIEHTPUPOBAJIU MPU TOHUKEHHOM JaBjieHud. OCTaTOK OYHINAJIH C TOMOIIBIO
aBTOMAaTH3UPOBaHHON (umiu-xpomarorpaduueckoii cucremsl (II3/2A ot 100/1 no 3/1) ¢
MOJTydeHreM 4-TPUU30NPONTUIICHITHIIOKCHaHmIiHa (9,46 r, 33,9 Mmmonsb, 73,9 % Beixon, 95,0 %

YICTOTA) B BUJIE YUEPHOTO Macla.

[0787] 'H SIMP (400 MI'y, xnopodopm-d) & = 6,74 - 6,71 (m, 1H), 6,71 - 6,69 (m, 1H), 6,60 - 6,58
(v, 1H), 6,58 - 6,55 (m, 1H), 3,66 - 2,98 (v, 2H), 1,28 - 1,16 (v, 3H), 1,11 - 1,06 (v, 18H)

[0788] Cramus B: 2.6-mubpomM-4-Tpun3onponuwicuaniokcu-anuant: K pacrsopy 4-

Tpun3onpomwicuniokcuanmmia (7,30 r, 27,5 mmons) B IXM (73,0 mur) u MeOH (73,0 mun)
nobassmu Bry (11,0 1, 68,8 mmons, 3,55 mur) B IXM (5 mut) no kamsim ipu 0 °C. Cmech
nepemernnsaiy npu 15 °C B reuenue S 4. [locne 3aBepiueHus peakuuy, CMeCh
pasbasismpacTBopoM cynbpura Hatpus (60 mu) u sxcrparuposanu XM (3 x 200 mu).
Oprannueckue cnou cymuian Hag Na, SO, U KOHLIEHTPUPOBAJIH NPU MOHM>KEHHOM JIaBJICHUU.
OcraTok oYK ¢ MOMOILIBIO KOJOHOYHOH XpomaTorpaduu (II9/3A ot 50/1 no 1/1) ¢
nony4yeHnem 2,6-nuopom-4-rpunsonponuiacuimiokcu-aamiunaa (10,8 r, 23,2 mmons, 84,4 %

BbIx01, 90,8 % uncToTa) B BHAE KopruHeoro mMacia. JCHU+XUAJI MC m/z 423,9[M+H]".

[0789] Cramus C: N-(2.6-nubpom-4-Tpunsonponmicuiniaokcu-penmn)aneramun: K pacrsopy 2,6-

b pom-4-tpunsonponuncnmiokcu-anminaa (10,4 r, 24,6 mmoss) u CH;COOH (52 mi)
nobasisun ykcycHbid anrunpun (10,9 r, 107 mmone, 10 mut). PeakiimorHy0 cMech epeMenTnBaIi
npu 90 °C B Teuenue 1 u. ITocne 3aBepiuenus peakuuu, nodasnsnu soay (100 mm) u JIXM (200
MIT) ¥ ciiou pazaessiii. Bognyto dasy skctparuposanu JJXM (100 mn x 2). O6benrHeHHbIe
sKcTpakThl npoMbiBain S % Na,COs (80 mit), mpoMbIBaIN HACBIIIIEHHBIM BOAHBIM PACTBOPOM
xnopuna Hatpus (100 mi), cymunu Hax Na;SO4 U KOHIEHTPUPOBAJH IMPU MOHMKEHHOM JTaBJICHUU.
OcraTok oYMy ¢ MOMOILIBI0 KOJOHOYHOH XpomaTorpadun (IT9/3A ot 50/1 no 1:1) ¢
nony4yerrem N-(2,6-nudpom-4-Tpunzonponmicuimiokcu-pennn)aneramuna (7,32 r, 14,2 MMoub,

57,6 % Bbixox, 90,0 % 4ucTOoTa) B BUIE KOPHUUHEBOTO TBEPIOIO BEIECTRA.

[0790] 'H SIMP (400 MT'wy, xnopodopm-d) & = 7,16 (c, 1H), 7,11 (c, 2H), 2,21 (c, 3H), 1,28 - 1,24
(M, 3H), 1,12 - 1,09 (m, 18H).
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[0791] Cramust D: N-(2,6-nubpom-4-Tpur3onponuicuiniokcu-pennn)ruoareramun; K pactsopy

N-(2,6-nubpom-4-Tpunzonponuncunuiokcu-¢penun)aneramuaa (7,22 r, 15,5 mmons) B TOIyOs€e
(116 mi) nodasmsumu PEATEHT JIABECCOHA (3,14 1, 7,76 mmonb). Cmeck Harpesanu 1o 110 °C
B TeueHue 2 4. [Tocie 3aBepiieHns peakliuy, CMeCh KOHLIEHTPHPOBAJIH MIPU IIOHM>KEHHOM
nasyieHnd. OCTaTOK OYMINAJIH C IIOMOMIBIO KOJIOHOUHOM Xpomarorpaduu (IT3/3A ot 100/1 no 1/1)
nony4asi N-(2,6-nu0pom-4-Tpunzonpomuiciiniokcu-¢enmn)tnoaneramun (5,41 r, 8,40 mmonns,

54,1 % Bbixon, 74,7 % unctora) B Buze xenroro Macna. JCH+XHUAJTMC m/z 481,9[M+H]".

[0792] Cranus E: 4-6pom-2-metuin-1,3-6enzoruason-6-ox: Cul (94,2 mr, 494 MxkMoIib) 100OaBIISIH K

pactBopy N-(2,6-nubpom-4-Tpun30onponuiICHInIoOKCcu-permn)Trnoaneramuna (2,38 r, 4,94 Mmmoub),
1,10-¢penantponuna (134 mr, 741 mxmods) u Cs;COs (4,83 1, 14,8 mmosb) B DME (48,0 mu).
3arem peakHOHHYIO cMech nepemernnnsany pu 80 °C B reuenue 12 1 B armochepe N,. ITocie
3aBepLUEHHs] PEAKLIUH, PEAKLHOHHYIO CMeCh (pUIbTPOBaIM U (PUIBTPAT KOHLEHTPHPOBAJIH.
OcTraTok OUYHIIaNN ¢ MOMOLIBI0 KOJOHOYHOH XpomaTorpaduu (IT9/3A 50/1 no 0/1) ¢ monyuernem
4-6pom-2-metun-1,3-6enzoruazon-6-ona (1,33 r, 3,54 mmounsb, 71,7 % Beixox, 65,0 % yucrora) B

BUAC KOPUYIHEBOI'O MacJia.

[0793] 'H SIMP (400 MI'u, JIMCO-de) & = 7,33 (1, J=2,4 ', 1H), 7,14 (n, J=2,4 T'y, 1H), 3,40 -
3,33 (m, 1H), 2,72 (c, 3H).

[0794] Cranus F: 6-6enzunokcu-4-opom-2-merui-1,3-6ensoruasone: K cmecu 4-0pom-2-metu-

1,3-6enzotrazon-6-omna (1,28 r, 5,24 mmonb) u K;,CO5 (2,17 1, 15,72 mmoins) B ACN (26,0 m)

nobassuiu BnBr (988 mr, 5,76 MMonb, 685 mki). PeakuinonHyo cMmech nepemernnsaiu mnpu 45 °C
B TeueHue 1 4. [Tocne 3aBepiueHus peakiny, PEaKLIMOHHYI0 CMeCh (QUIbTPOBAIU U (PHIIBTpaAT
KOHIeHTpHpoBaiu. OCTaTOK OYHILAIU C TIOMOIIBI KOJOHOUHOU XpomaTorpaduu (IT9/JA ot
200/1 mo 10/1) ¢ monydenuem 6-6eH3mnoKcu-4-0pom-2-metui-1,3-6en3oruazona (1,10 r, 3,13
MMOJTb, 59,7 % BeIXOH, 95,0 % YKMCTOTA) B BUIE CBETIIO-3KEITOIO TBEPAOTO BEIEeCTRA.

SCU+XUATMC m/z 336,2 [M+H]".

[0795] Cramus G: Genzun 4-[7-(6-6eH3unokcu-2-metui-1,3-6en3ornazon-4-mn)-2-(3-
MopdonuHNponokcu )-6,8-nuruapo-SH-nupuno| 3,4-d Jnupumuaun-4-un |munepasus- 1 -
kapOokcunar: bensun 4-[2-(3-mopdonunnponokcn)-5,6,7,8-rerparuaponupuno| 3,4-
d|mupumunia-4-mn|nunepasus- 1 -kapbokcunar (400 mr, 805 MkMoub), 6-0€H3HIOKCH-4-0pOoM-2-

Metui-1,3-6en3oruazon (323 mr, 967 mxkmonb), RuPhos (75,2 mr, 161 mxmons), Cs;CO3 (787 wmr,
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2,42 mmonb) u Pdy(dba)s (73,8 mr, 80,6 mkmonb) B Tonyoe (16 mi) nepementusanu npu 85 °C B
TeueHue 16 4 B atmocdepe N,. [Tocne 3aBepiueHus peakliuy, peaklMOHHYI0 CMeCh GUIBTPOBAIN U
¢bunbTpar KoHIeHTpHpOoBaTH. OCTATOK OYHINAIH C TOMOLIBIO KOJIOHOYHOM XpoMaTorpaduu Ha
Al,O3 (IT3/3A ot 10/1 o 0/1) ¢ monyuenuem Oensun 4- 7-(6-0ensunokcu-2-metui-1,3-
Oenzoruazon-4-un)-2-(3-mopdonuHnponokcu)-6,8-nuruapo-SH-mupuno| 3,4-d | nupumunus-4-
wi|nunepasuH-1-kapookcunata (340 mr, 408 mxmons, 50,7 % Bexon, 90,0 % unucrora) B BUIE

sxentoro Macia. DCU+XHAJI MC m/z 750,5[M+H]".

[0796] Cramus H: 2-metun-4-[2-(3-MopdonuHnponokcu)-4-nunepasus-1-un-6,8-nurunpo-SH-

nupuno|3.4-dJnupummnun-7-mi]-1,3-6enzoruazon-6-oa: K pactopy 6ensun 4-[ 7-(6-6eH3mnokcu-

2-metu-1,3-6en30Tnazon-4-mun)-2-(3-MopHoNUHIPONOKCH )-6,8-muruapo-5 H-nupuno[ 3,4-
d]mupumunua-4-nn|nunepasuH- 1-xkapbokcunara (160 mr, 213 mxmons) B MeOH (4 min) mobasisiin
HCI/MeOH (4 M, 533 mxa), ¢ nocneayromum nodasneranem PA(OH),/C (80 mr, 533 MkMmoIb) B
armocepe N,. CycrieH3uro nera3upoBaiy B BakyyMe u npoxnysainu H, Heckonbko pa3. Cmech
nepemernnsaiu B arMmochepe Hy (15 pyn1/kB. mroiim) npu 40 °C B Teuenue 8 u. ITocne
3aBEpPLICHHs PEAKLMHU, PEAKILIOHHYIO CMeCh (PMIIBTPOBAIN U (DIIIBTPAT KOHIEHTPHPOBAIIH,
nosy4asi 2-metui-4-[2-(3-mopdonauHnponokcn )-4-nunepasus- 1 -mn-6,8-nurunpo-5H-nupuno| 3,4-
d]mupumugun-7-un]-1,3-6en3orrazon-6-om1 (110 mr, 126 mxmoub, 59,2 % Beixon, 68,7 % ducrora,
2 HCl) B Buze enToro TBEpAOro BEIECTBa, KOTOPOE UCIIONB30BAIN HEMOCPEACTBEHHO Ha

cnenyroueit craanu 6e3 nonoaauteabHol ounctkn. JCU+XNAJI MC m/z 526,2[M+H]".

[0797] Cramus L. 1-[4-[7-(6-runpokcu-2-metui-1,3-6en3oruazon-4-mi)-2-(3-MopPOITHHIPOTIOKCH )-
6,8-nurunpo-5SH-nupunol3,4-d lnupumuann-4-un | nunepasus- 1 -ui|npon-2-en-1-on: K pactsopy
2-metui-4-[2-(3-MopoTUHNIPONIOKCH )-4-nunepasus- 1 -ui-6,8-gurunpo-5SH-nupunol 3,4-
d]mupumunnns-7-uin]-1,3-6en3zotnazon-6-oaa (110 mr, 184 mxmons, 2 HCI) u DIEA (143 wmr, 1,10
MMmodib, 193 mxir) B JIXM (2,00 mut) noGasisiin mpon-2-eHomn npon-2-enoar (18,5 mr, 147
MKMOJIb) IO KaruisiM ripu - S0 °C. Cmeck nepemerinBaiy npu -40 - -20 °C B Teuenue 30 MuH.
ITocne 3aBepiienus peakiuy, B cMech 1odasisn MeOH (0,5 mMir) 1 KOHIIEHTPUPOBAIU TIPU
MOHMKEHHOM naBieHnn. OctaTtok pazbasisiii Boxoit (2 mi) u akctparuposainu JIXM (3 x 6 m).
Oprannydeckue cnou cymnin Hajg Na,SO4 1 KOHIEHTPUPOBAIH TP NOHM)KEHHOM AaBJICHUH.
OcTtaTok OUHINANU C MOMOLIBI0 KOJOHOUHOH xpomaTtorpadun Ha Al,Os; (IXM/MeOH ot 20/1 no
10/1), mpen-B2XKX (xononka: Gemini 150*25 Smkm;nonsmxkHast dasa: [Boga (0,05% rugpokcun

amMmoHus 00/06)-ACN];B%: 21%-51%,12mun) ¢ nony4denuem 1-[4-[7-(6-rugpokcu-2-merun-1,3-
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Oenzoruazon-4-un)-2-(3-mopdonuHnponokcu)-6,8-nurunpo-SH-nupuno| 3,4-d | nupumunus-4-
wi|nunepasuH- 1 -wi|npon-2-ex-1-ona (32,4 mr, 55,4 mxmons, 30,2 % Beixox, 99,1 % uncrora) B

BUJIE *kenToro Teepaoro semectsa. JCHU+XUAJL MC m/z 580,4[M+H]".
TTPUMEP 167

1-(4-(7-(5-runpokcu-2-merui- | H-unnon-7-ui)-2-(3-mopdonuanponokcu)-5,6,7,8-

teTparuaponupunol3,4-d|nupuMuanH-4-uin)nunepasut- 1 -um)npon-2-eH- 1 -ox
OQ
)
N

B
HO. N N/)\O/\/\Q

H
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[0798] Cramus A: 2-6pom-4-merokcuanunun: [pu -10 °C, x pacrBopy 4-metokcuanmnmaa (100 r,

812 mmonp) B TT'® (3 1) nobasnsanu N-6pomcykumuaumun (152 r, 853 MMoub) B TpU MOPLUM U
CMecCh NepeMeLINBAIIN IIPU TOH ke Temneparype B TeueHue 30 MuH. CMech KOHLIEHTPUPOBAJIH MPH
MOHIKEHHOM faBiieHHH. OCTaToK OYHINAIN ¢ IOMOLIBIO KOJOHOYHOM XpoMarorpaduu.
(nerponeitnbiii a¢up/sTruanerat 15/1) ¢ monyuenuem 2-6pomM-4-METOKCUAHUIMHA B BUJIE
kpacHoro macina (30,58 r, 18,6% BbIxon). 'H saMP (400 MI'y, CDCl3) 6 = 7,01 (n, J=2,4 'y, 1H),
6,74-6,70 (M, 2H), 3,85-3,74 (m, 2H), 3,73 (¢, 3H).

[0799] Cramus B: 1-(2-amuno-3-6pom-5-MeTokcudennn)-2-xaopnponat-1-on: K oxnaaxkaeHHOMY

1o 0 °C pactBopy 2-Opom-4-metokcu-anmiuHa (15,0 r, 74,2 mmonb) B 1,1-guxsopstane (220 mi)
nobassutu Tpuxopua 6opa (1,00 M, 89,1 mi), 2-xnoprponanautpui (9,97 r, 111 mmosb) u
terpaxiopun tutasa (16,9 r, 89,1 mmorns). Cmech Harpesanu npu 85 °C B Teuenue 24 4. Cmech
BBUTMBAJIU B JIEN U XJIOPUCTOBOAOPOIHYIO KUCIO0Ty (20%, 300 M) npu 0 °C, KOHUEHTPUPOBAIH U
OCTATOK KUITATUIIN C IEPEMELLIMBAHUEM U O6paTHbIM XOJOOUJIBHUKOM B TCUCHHEC 0,5 q. I[aHHYIO
cmech noauenadnsany npu 0 °C ruapokcuaom HaTpus (HachleHHbIH BoaHbIH, 120 Min) o pH 4,
a 3areM dKcTparupoBaiu stuinaneratoM (300 mit x 2). OObeANHEHHbBIE OPraHUYEeCKUE SKCTPAKTHI
MPOMBIBAJIN HACBIIIIEHHBIM BOIHBIM PACTBOPOM xstopuaa Hatpust (200 mu), cymmimm 6e3BOAHBIM
cynb(}aTOM HaTpUsl U KOHLIEHTPUPOBAJIHU NP MOHWKEHHOM AaBjieHuu. OCTaTOK OUUINAIU C
MIOMOIITBIO KOJIOHOYHOM XpomaTorpaduu (merponeitnslii agup/stnnanerat/auxnopmeras 50/1/1), ¢
noiyueHueM 1-(2-aMuHo-3-0pom-5-MeTokcneHN)-2-XIOPIPOonaH-1-0Ha B BHJIE JKEJITOrO
TBepnoro BemecTna (18,7 r, 86,3% BbIxon). '"H ssmP (400 MI'y, CDCl3) 6=7,37 (n, J=2,8 'Ly,
1H), 7,32 (o, /= 2,8 'y, 1H), 6,60 (ym.c., 2H), 5,25 (8, J = 6,4 I'ny, 1H), 3,80 (¢, 3H), 1,74 (n, J =
6,4 I'u, 3H).

[0800] Cramus C: 7-6pom-5-merokcu-2-merun-1H-unnon: K pacrsopy 1-(2-amuno-3-0pom-5-

METOKCH-(peHI)-2-XJop-npomnaH-1-oxa (18,7 r, 64,1 mmounb) B nuokcane (500 mir) u H>O (50 mn)
nobasimsuin NaBH, (2,67 1, 70,5 MMmonb) 1 naHHy0 cMech nepemernusany npu 100 °C B TeueHne
15 4. Cmech oxnaxnaiad, pa30aBisId XJIOPUCTOBOAOPOAHON KucioTol (BogH., 0,10 M, 100 mu) u
sKcTparupoBaiu auxjaopmeradoM (300 mut x 2). OpraHudeckue CJIOW MPOMbBIBAIA HACHIIIEHHBIM
BOJHBIM pacTBOPOM XJiopuaa Hatpus (200 mur), cymriy Oe3BOIHBIM CyJbGaTOM HATPUS U
KOHLIEHTPUPOBAJIH ITPU NOHIKEHHOM AaByieHHH. OCTaTOK OYMIIAIN C TOMOLIBIO KOJIOHOYHOM
xpomatorpaduu (rnerponeinpiii a3¢up/sTunauerar 25/1) ¢ nonydenuem 7-6pom-5-MeTOKCH-2-

Metwi- 1 H-uHnona B Buae xentoro Teepaoro seuectra (7,01 r, 45,6% Bbxon). 'H amp (400
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MTu, CDCls) § = 7,91 (ym.c., 1H), 7,03-6,91 (v, 2H), 6,23 (1, J = 1,2 Ty, 1H), 3,84 (c, 3H), 2,46
(c, 3H).

[0801] Cramus D: Tper-OyTun 4-(7-(5-merokcu-2-merun- 1 H-unnon-7-un)-2-(3-
MopdonuHnponokcu)-5,6,7,8-rerparunponupuno| 3,4-d|nupumunua-4-nn)nunepasus- 1 -
kapOokcunar: K cmecu tper-Oytun 4-[2-(3-mopdonunnponokcu)-5,6,7, 8-rerparuaponupunol3,4-
d|mupumunnH-4-un|nunepasus-1-kapookcunara (275 mr, 594 Mxmons) u 7-6poM-5-meTokcu-2-
MeTwi- 1 H-uanona (130 mr, 540 mxMonb) B 2-meTrin-2-0ytanone (15,0 mur) noGaBnsiim TpeT-
BuONa (104 wmr, 1,08 mmosib) u xnop(2-nuuukiorekcundocpuno-2',6'-au-uzomnpomnokcu-1,1'-
ondennn)[2-(2-amunos Trnd ennn) jnawtaguii(1l) metun-Tper-Oytunossiii 3¢up anaykr (44,1 wmr,
54,0 mxmone). annyro cmech nepemernrBanu npu 90 °C B Teuenue 8 4 B armochepe N,. Cmech
¢GuIbTPOBANH, KOHLIEHTPHUPOBAIIH ITPU OHIKEHHOM AaBieHHH. OCTaTOK OYHIIAIH C TIOMOLIBIO
npen-TCX (guxnopmeran/meranon 10/1), ¢ nonaydenuem tpet-Oytun 4-(7-(5-MeTOKCH-2-MeTHII-

1 H-nanon-7-umn)-2-(3-MopdonuHIIponokcn)-5,6,7,8-rerparuaponupunol 3,4-d | nupumuans-4-
win)nunepasuH-1-kapookcunatf B Buzne sxenroro macina (131 mr, 36,8 % Beixon). 9CHU+XHUAJL MC
m/z 622,4[M+H]".

[0802] Cramus E: 4-[3-[[7-(5-meTokcu-2-meTui-1 H-unnon-7-mn)-4-nunepasut- 1 -mi-6,8-guruapo-

SH-nupuno[3.4-d|nupumunu-2-wunokcu [npormi Jmopdoaun: K 0 °C pactBopy TpeT-0yTun 4-[7-

(5-merokcu-2-meruin-1 H-uanon-7-mmn)-2-(3-mopdonuunponokcn)-6,8-nurunpo-5SH-nupuno| 3,4-

d|mupumunuH-4-wi|nunepasus- 1-kapookcunata (131 mr, 211 mxmone) B quxiopmerane (10 mo)
N00aBISsLTH TPUPTOPYKCYCHYIO KUCIOTY (2,00 MIT) 1O KarJjisiM M PeakiOHHYO CMECh
nepemewuBaiy npu 15 °C B Teyenue 3 4. CMech KOHLIEHTPUPOBAIU MTPU MOHWKEHHOM JIaBJIEHUH,
Y OCTaTOK MCIOJIb30BAIM HA CIEAYIOIei cTannuu 0e3 TOMOIHUTEeNbHON ouncTKe. (126 Mr

HeounmeHHsIii npoaykt). SCU+XHUAJI MC m/z 522, 4[M+H]".

[0803] Cramus F: 1-(4-(7-(5-meTokcu-2-metui- | H-unnon-7-mn)-2-(3-mMop ¢ OTMHIIPOIIOKCH)-
5,6,7,8-terparunponupuno|3,4-d|nupuMunnH-4-un)nunepasus- | -mnnpon-2-en-1-on: K
oxnaxaeHHomy 10 -60 °C pactBopy 4-[3-[[7-(5-meTokcu-2-merun-1H-unnomn-7-un)-4-nunepasuH-
1-u71-6,8-nurunpo-SH-mupuno| 3,4-d|nupumuaus-2-wn Jokcu |mpomnui |MopdonuHa (74 mr, 116
MKMOJIb, TpU(TOpALIETAT) B AUXJIOpMeTaHe (5 Mi1) 10o0aBIIsay Au3onponuidTiiaMud (45,1 mr, 349
MKMOJIb, 60,8 MKIT) 1 CMeCh IepeMelnBaI JaHHOH TeMnepaTtype B Tedenne 10 muH. B cmech
n00aBISUTN JIMMOHHYIO KUCIOTY (BogH., 1,00 Mu1), skcTparupoBanu auxiopmeranoM (10 mi x 2),
MIPOMBIBAJIN HACBIIIIEHHBIM BOIHBIM PACTBOPOM XJyiopuza Hatpus (15 min), cyunnu Hax Oe3BOJHBIM
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cynb(}haToOM HATPUS U KOHLIEHTPHUPOBAIN P MOHWKEHHOM AaBieHnH. OCTaTOK OUHINAIN C
nomolubko npen-1CX ¢ nonyuenuem 1-(4-(7-(5-merokcu-2-merun- 1 H-unnon-7-mn)-2-(3-
MopdonuHnponokcu)-5,6,7,8-rerparunponupuno| 3,4-d|mupumMunuH-4-mn)munepasus- 1 -1 )mpor-
2-eH-1-0Ha B BHJE sxenToro TBepaoro semectsa (31 mr, 39,2 % seixon). DCU+XHNAJL MC m/z
576,4[M+H]".

[0804] Cramus G: 1-(4-(7-(5-runpokcu-2-merun- 1 H-unnon-7-ui)-2-(3-MopOTUHIPONOKCH)-
5,6,7,8-terparuapornupuno|3,4-d|nupuMuauH-4-un)nunepasus- 1 -un)npomn-2-eH-1-on: K
oxjaaxaenHomy 1o -78 °C pactsopy 1-[4-[7-(5-merokcu-2-metun- 1 H-unnon-7-un)-2-(3-

MOp¢ ONMHNPONIOKCH )-0,8-nuruapo-S H-mupuno| 3,4-d|nupumuana-4-ui | nunepasus- 1 -ui|nporn-2-
eH-1-oHa (26 mr, 45,2 MkMoub) B nuxjopmerane (5 mi) nobassiu Tpudbpomun 6opa (56,6 mr, 226
MKMOJIb, 21,8 MKu1). PeakiiioHHy0 cMech octaBisui Harpethest 10 0 °C u nepemenBainy B
teuenue 12 4. Cmech HeliTpanuzobiBan NaHCO3 (BogH., 3 MIT) U 3KCTparupoBaiu
IOUXJIOpMETaHOM (5 M1 X 2), IPOMBIBAJIM HACHIIEHHBIM BOIHBIM pacTBOpOM xyopuza Hatpus (10
M), CYLIHITN O€3BOHBIM CYJIb(GAaTOM HATPUsl, KOHIIEHTPUPOBAIHN NPH MOHWKEHHOM JIaBJICHUH.
Ocratok ounmanu npenaparusHoi BOXKX ¢ monyuennem 1-(4-(7-(5-runpokcu-2-metin-1H-
UHO0JI-7-11)-2-(3-MopdoauHIponokcn)- 5,6,7,8-rerparunponupuno|3,4-d|nupumunns-4-
wiI)nunepasuH- 1 -uin)npon-2-eH- 1-oHa B BUAE KeNTOro Teepaoro semecrna (8,16 mr, 29,1% Bbixon,

90,3% uncrora). DICU+XUAJL MC m/z 562,5[M+H]".
[IPUMEP 168

1-(3-(runpoxcumermn)-4-(7-(3-runpokcunadranen- 1-mn)-2-(3-mopponurnponokcn)-5,6,7,8-

terparuaporupuno|3,4-d|mupumuanna-4-un)nunepasus- 1 -ui)npon-2-ex- 1 -ox
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[0805] Cramus A: Tper-OyTun 3-[[Tper-OyTua(nudeHu )CHITHI | OKCUMETHI | TUIepa3uH-1 -

kapOoxcunat: K pactsopy TpeT-OyTin 3-(ruapokcumeTn)nunepasus- 1-kapobokcunara (3,50 r,
16,2 mmonb) B TT'® (30 mur) nodasmsumu NaH (3,24 r, 80,9 mmons, 60,0 % uncrora) npu 0 °C.
IMocne nepememuBanus B Teuenue 30 muH, TBDPSCI (6,67 r, 24,3 mMonb, 6,23 mit) 1o0aBsiv B

onny nopuuro. Cmeck HarpeBau 10 10 °C u nepememuBanyu B TeueHue 12 4 B armocdepe N,. B
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peakIoHHYI0 cMech nobdasisiiu Boabl nipu 0 °C, a 3aTtem skcTparuposaiu JIXM (200 mi).
Oprannueckuii cnoit cymunan Hag Na, SOy,  (PUIbTPOBAIH U KOHIEHTPUPOBAIHU MPU TOHUKEHHOM
nasneHnd. OCTaTOK OYMIIAIIH C TIOMOLIBIO KOJIOHOUHOH Xpomarorpaduu (Si0,, [Terponeitnbrii
s¢up/Irunanerar ot 1/0 no 1/2) ¢ nonydenuem tper-Oytun 3-[[TpeT-
OyTrn(nudenn)crin JokcumeT | nunepasuH- 1 -kapookcunara (6,34 r, 12,1 mmons, 74,8 %

BBIXOI, 86,8 % uncrora) B BUze OecuperHoro Macaa. DCU+XUAJ] MC m/z455,3[M+H]".

[0806] Cramus B: Tper-Oytnn 4-(7-6en3nn-2-xnop-6,8-nurunpo-5H-nmupuno| 3,4-d jmupumuana-4-
win)- 3-[[Tper-OyTun(aud eHnn)CHnui |okCuMeTH |nunepa3uH- 1 -kapookcunat: CMech TpeT-0yThit
3-[[Tper-OyTun(audenmn)cunmi |okcuMeT | munepasuH- 1 -kapookcunara (7,25 r, 13,9 Mmmods), 7-
6en3un-2,4-nuxnop-6,8-nurunpo -SH-nmupuno|3,4-djnupumunnaa (3,89 r, 13,2 mmons) u DIEA
(4,27 r, 33,0 mmodb, 5,77 ) B IMCO (60 mi) nepemewmuBanu ripu 55 °C B TeueHue 24 4 B
atmocdepe N,. PeakuronHyro cmech pa3dasiisiiu stusaneratoM (300 M) B mpOMbIBaIU
HACBILIEHHBIM BOJHBIM pacTBOpoM XJyiopuna Hatpus (3 < 150 mu). Opranudeckuil ol cymumm
Hag Na;SOy, GUIbTpOBaIM U KOHLEHTPUPOBAIH P MOHIKEHHOM JiaByieHUH. OCTaTOK OYUINAIH C
MOMOLITBIO KOJIOHOUHOM XpomaTorpaduu (Si0,, [Terponeitaslii a¢pup/Itunanerar ot 1/0 no 3/1) ¢
nojyueHueM TpeT-0ytun 4-(7-6ensun-2-xmnop-6,8-nurunpo-SH-nupunol 3,4-dnupumuans-4-um)-
3-[[Tper-OyTun(nudenun)cunmi|okcuMeTw | munepasus- 1 -kapdokcunara (4,50 r, 5,91 mmouns,
447 % BbIxon, 93,5 % uuctora) B BHUE kenToro Teepaoro semecrsa. JCU+XUAL MC m/z
721,3[M+H]".

[0807] Cramus C: Tper-Oytun 4-[ 7-6en3uin-2-(3-mMopdoauHIPONOKCH )-6,8-nurunpo-5H-
nupuno|3,4-d]mupumunun-4-un|-3-[[ Tper-OyTun(nudeHn)crummi | OkCuMeTH |nunepa3vH- 1 -
kapOokcunar: Cmech TpeT-OyTun 4-(7-0eH3ui-2-xnop-6,8-nurunpo-5SH-nupuno [3,4-
d]mupumunus-4-nn)-3-[[Tper-OyTun(audeHunn)CHTiI JokcuMeTHI | nunepasuH- 1 -kapbokcunara
(2,001, 2,81 MmmoItb), 3-Mopdonunnponan-1-ona (815 mr, 5,62 mmonb), PA(OAc), (94,6 mr, 422
MKMOJb), BINAP (350 mr, 562 mxmors) u Tper-BuONa (674 mr, 7,03 mmonb) B Tonyoue (30 mi)
JerasupoBaiu u npoaysanu N 3 pasa, a 3atrem cmech Harpesanu 10 110 °C u nepememuBanu B
teyenue 3 4 B atmochepe Ny. [Tocre 3aBepiueHus peakiuu, peakiMOHHYIO CMeCh (PUIBTPOBAIU U
KOHLIEHTPHPOBAIIH MIPU MOHIKEHHOM AaByieHUH. OCTaTOK OYUIIAIH € TIOMOIIBIO KOJIOHOUHON
xpomarorpadun (SiO;, AIXM/MeOH 70/1 no 20/1) ¢ nonyyenuem tper-oytun 4-[7-6en3un-2-(3-
MopdonuHnponokcu)-6,8-nuruapo-5SH-nmupuno| 3,4-d |nupumuanna-4-ui|-3-[[TpeT-

OyTun(audenns )cuii JokcumeT | munepasut- 1 -kapookcunara (1,50 r, 1,69 mmons, 60,0 %
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BbIXOn, 92,3 % uuctora) B BUze xxeiroro Teepaoro semectsa. JCU+XUAJLMC m/z
821,4[M+H]".

[0808] Cramus D: Tper-OyTun 3-[[Tper-OyTrn(nudennn)cunn|okcumernn|-4-[2-(3-
MopdoNMHNPONokcH)-5,6,7,8-rerparuaponupuno| 3,4-d jnupumuann-4-wi |nunepasus- 1 -
kapOokcunar: K pactBopy Tper-Oytui 4-[7-6en3ui-2-(3-MopdonuHnponokcu) -6,8-nuruapo-5H-
npuno| 3,4-dnupumunun-4-nnl-3-[[Tper-OyTun(audeHn)crumt | OkCUMeTHII | TunepasuH- 1 -
kapookcmnara (1,50 r, 1,83 mmounb) B MeOH (20 mir) nobasnsiau Pd-C (10 %, 1,5 ) B atmMochepe
N,. Cycnensurio nera3upoBajy B BaKyyme u npoaysaiu H, Heckonpko pas. CMech nepeMernBaim
B armMocdepe Hy (50 ¢pynT/kB. mroiim) mpu 50 °C B TeueHue 24 4. PeakLinOHHYIO CMeCh
(GUIBTPOBAIN ¥ KOHLIEHTPUPOBAIH NP MOHMKEHHOM JABJICHUH C MOJy4eHUeM TpeT-OyTui 3-
[[TpeT-OyTun(mudenwn)cunun|okcumeri]-4-[ 2-(3-MophoNuHIpOnokcH)-5,6,7,8-
terparuaponupuno|3,4-d|nupumuana-4-un|nunepasus- 1 -kapobokcunara (988 mr, 1,21 mmorsb,
66,1 % BbIxXOx, 89,5 % uKCcTOTA) B BUAE OECIIBETHOrO Macja, KOTOPOE UCTIOIb30BaIU
HETNOCPEACTBEHHO Ha cienyroimeii craguu 0e3 gonogHutenbHoi ounctku. JCU+XHUAJL MC m/z
731,5[M+H]".

[0809] Cramus E: Tper-Oytun 4-[7-(3-06en3unokcu-1-nadrun)-2-(3-mopdonuHnponokcu )-6,8-
nuruapo-5SH-nupunol 3,4-dnupumununa-4-un|-3-[[TpeT-
Oytun(audenun)cumi JokcumeTw [munepasut- 1 -kapookcunar: Cmeck Tper-Oytuna 3-[[Tpet-
oyrun(audennn)cusmin Jokcumetn| -4-[2-(3-mopdonunnponokcn)-5,6,7,8-
tetparuaponupuno|3,4-d | mupumuann-4-ui|nunepasus- 1 -kapookcunara (731 mr, 1,00 mmosb), 3-
Oen3unokcu-1-6pom-Hadranena (783 mr, 2,50 mmons), [2-(2-
amuHopenu)benun |namianuii(1+); aunuknorekcun-[ 2-(2,4,6-
Tpunsonpomnmidenmn)pennn|pocan;merancynbponara (169 mr, 200 mxmons), CsrCO3 (815 wmr,
2,50 mmoub) B Tontyodie (15 mun) nerasuposanu u nponysanu Ny 3 pasa, a 3aTeM CMeCh
nepemernnBaiy rpu 60 °C B reuenue 24 1 B armocepe N,. PeakionHyro cmech (GHUIIbTPOBAIN U
KOHLIEHTPUPOBAIIH MIPU TOHIKEHHOM JIaBJIEHHH OCYXa M OUUINAIN C TOMOIIBI0 KOJIOHOYHOH
xpomarorpadun (Si0;, IXM/MeOH = ot 70/1 no 30/1) ¢c mony4yenuem tper-Oytmn 4-[7-(3-
Oen3unokcu-1-nadrun)-2-(3-mopdonuanponokcn )-6,8-muruapo-SH-nmupuno| 3,4-d |mupumunua-4-
un]-3-[[Tper-OyTun(audeHnn)cunmn] okcumMeT | nunepasus- 1 -kapbokcunara (250 wmr, 188
MKMOJIb, 18,8 % BbIXOA, 72,3 % uncroTa) B BUAE kearoro Teepaoro semectsa. JCHU+XUAJI MC

m/z 963,4[M+H]".
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[0810] Cramus F: Tper-Oytun 3-[[Tper-OyTrn(nudenwn)cunmi|okcumerin|-4-[ 7-(3-rugpokcu-1-
Ha(TII)-2-(3-MOPHONHHITPONIOKCH )-6,8-turuapo-5S H-nupuno| 3,4-d jnupumuauH-4-wui Jnunepa3uH-
1-xapbokcmiar: K pactBopy Tper-OyTin 4-[7-(3-6enszunokcu-1-nadrimn)-2-(3-
MopdonuHNponokcu)-6,8-nuruapo-SH-mupuno| 3,4-d |nupumuann-4-ui|-3-[[TpeT-
OyTri(nudeHn)crmi Jokcume T [munepasus- 1 -kapookcunara (250 mr, 188 mxmoins) B MeOH (3
mit) nobasnsiu 10% Pd/C (0,25 r) B armocdepe N,. CycrnieH3uro nera3upoBaid B BaKyyMe 1
nponysanu H, Heckonbko pas. Cmech nepemensanu B atMochepe H, (15 pyHT/KB. nroiim) npu 50
°C B Teuenue 3 4. [Tocne 3aBepiueHus peakLyy, PeaKLIHOHHYIO CMeCh (PMIIbTPOBAIH H
KOHLIEHTPHPOBAJIH ITPH NOHIKEHHOM JaBJICHHH 10CYXa C MONy4eHneM Tper-0yTun 3-[[Tper-
oyrun(nudennn)cummn Jokcumernn|-4-[ 7-(3-rugpokcu- 1 -Had Trn)-2-(3-MopP OTMHITPOTIOKCH )-0, 8-
murunpo-5H-nupunol 3,4-d Jnupumuans-4-mn Jiunepasus- 1 -kapdokcunara (180 mr, 128 mxmons,
68,1 % BbIXOn, 62,0 % YKCTOTA) B BUIE TEMHO-XKEJITOTO TBEPAOTO BEIECTBA, KOTOPOE
HCTIOJIb30BAITN HEMTOCPECTBEHHO Ha CIIeAYIOIIel ctanun 0e3 JONOIHUTEIbHON OUYHCTKH.

SCU+XUAIMC m/z 873,4[M+H]".

[0811] Cramus G: 4-[4-[2-(runpokcuMeTun)nunepasut- 1-mi]-2-(3-mopdoarHnponokcu)-6, 8-

aurunpo-SH-nupuno[3.4-d Jnupumuans-7-unHadranen-2-on: Cmecs Tper-Oytnn 3-[[Tper-

oyrun(audennn)cunmin Jokcumetui| -4-[ 7-(3-runpokcu-1-nadptun)-2-(3-mopdoauHIponokcn ))-6,8-
murunpo-5H-nupuno[3,4-d Jnupumuans-4-wn Jniunepasus- 1 -kapdokcunara (130 mr, 149 Mmxmors),
nupunuH runpodropuna (123 mr, 744 mxmons, 112 Mk, 60,0 % uuncrora) B TT'® (1,5 mn)
nepemernuBaiu npu 25 °C B Teuenue 12 4 B atmochepe N,. PeakIIHOHHYIO CMECh
KOHLIEHTPUPOBAIIH [TPH NOHIKEHHOM JaBJieHHH 1ocyxa. OCTaToOK OYHIIAIN C TOMOLIBIO
obpamenHo-(pazosoit BOXKX (T®K ycnosust; MeCN B H,0; 0 ~ 30 %, ckopocTh motoka; 40
mu/MuH). JKenaemble ppaxiiiy KOHIEHTPHUPOBAIH ITPU NOHIKEHHOM JJABJICHUH C MTOJIyYeHHeM 4-
[4-[2-(runpokcumern)munepa3us- 1-mi]-2-(3-mopdonunnponokcu)-6,8- nuruapo-SH-
nupuno|3,4-d]nupumunus-7-wn|HadraneH-2-oma (84 mr, 104 mxmors, 69,6 % Bbixox, 94,1 %

gncrora, 2T®K) B BHze *xenTOro nonyrepaoro semecrsa. JCU+XHAJI MC m/z 535,3 [M+H]".

[0812] Cramus H: 1-[3-(runpoxkcumetin)-4-[ 7-(3-ruapokcu-1- HapTun)-2-(3-Mop(OIHHIPONOKCH )-
6,8-nurunpo-5H-nupunol3,4-d Jnupumuans-4-un|nunepasus- 1 -ui|npon-2-en- 1-on: K cmecu 4-[4-
[2-(ruppokcumernn)nunepasus- 1 -mn]-2-(3- Moponunnponokcn)-6,8-nuruapo-SH-mupuno| 3,4-
d]mupumunnn-7-wn|aadranen-2-ona (84,0 mr, 114 mxmons, 2TPK), DIEA (36,9 mr, 285 MkMoUb,

49,8 mku1) B IXM (3 mu1) noGasisiiu mpon-2-eHomn npon-2-enoar (8,63 mr, 68,44 MKMOJIb) 1O
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karusiM ipu -40 °C, u 3aTem nepemerunsanu rpu -40 °C B Teuenne 0,5 u B armochepe N,. B
peakuoHHyo cMech nobdasnsin MeOH (0,5 mit) 1 ee KOHLIEHTPUPOBAIN MPU TOHMKEHHOM
nasieHuu nocyxa. Ocrarok ouninanu npenapatiusHoii BOXKX (komonka: Venusil XBP C8 150 *
25 * 10 mxMm; noasrkHas ¢asza: [Boxa (0,225 % mypassunas kucnora)-ACN]; B%: 10% - 40%, 10
MuH). XKenaembie Gppakiyu coOUpanu u THOPUIM3UPOBAIH I0CyXa ¢ oJydeHrem 1-[3-
(ruppokcumernin)-4-[ 7-(3-rugpokcu-1- HapTIN)-2-(3-MopdonuHNponoken)-6,8-nuruapo-SH-
npuno|3,4-dnupumunun-4-un|nunepasus-1-un|npon-2-exs-1-ona (9,75 wmr, 14,5 mxmons, 12,7 %
BbIXOn, 94,4 % uuctota, popmuat) B Buae sxkearoro TBepaoro semecrsa. JCU+XUAL MC m/z

589,3[M+H]".
[TPUMEP 169

1-[3-(runpoxcumernn)-4-[ 7-(3-runpokcu-1-vaptin)-2-[[(25)-1-meTunnupponuud-2-
ui|MeTokcH|]-6,8-nuruapo-SH-nmupuno| 3,4-d | mupumuarn-4-un |nunepasus- 1 -un|npon-2-eH-1-

OH
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[0813] Cramusi A: Tper-Oytun 4-[7-6en3ui-2-[[(25)-1-meTunnuppoauaus-2-ui|mMeTokcu|-6,8-
muruapo-SH-mupunol 3,4-d | mupumuana-4-un|-3-[[TpeT-
OyTri(nudenn)cum |okcumerni [munepasus- 1 -kapookcunar: K cmecu tper-Oytnn 4-(7-0en3min-
2-x50p-6,8-nurnapo-5H- nupunol3,4-dmupumuaun-4-un)-3-[[Tper-
OyTri(nudeHn)crm |okcumMe T [munepasus- 1 -kapOokcuiara (495 mr, 694 mxmons), [(25)-1-
MeTminuppomuauH-2-mi|meranona (160 mr, 1,39 mmons, 165 M) u Tper-OyTokcnn Hatpus (200

mr, 2,08 mmouip) B Tontyosie (25 mu) nodasisuin BINAP (86,5 mr, 139 mxmons) u Pd,(dba)s (63,6
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mr, 69,5 Mxmone). Cmech nponysanu a3otoM u nepemernnsaiy rpu 80 °C B TeueHue 6 4.
Peakinonnyro cMmech pasdasisiiy Bogoi (10 mut) u akcTparuposainy dTuianerarom (2 x 15 mi).
OObenrHeHHbIE OpraHMYECKHE CJIOU MPOMbBIBaIH BoAow (2 x 30 mu), cyumiu Hax Na, SOy,
(GUIbTPOBAIN U KOHLIEHTPUPOBAJIN NP MOHIKEHHOM JaBJICHUH C MONydeHHneM octaTka. OcTaTok
OYHIIAJIH ¢ TOMOIIBIO KOJIOHOUHOM Xpomartorpaduu (Si0,, [TeTposelinbiii a¢pup/ITHnanerar = ot
30/1 mo 1:1) ¢ monyuenuem Tper-Oytun 4-[ 7-6en3mn-2-[[(25)-1-meTunnupponuans-2-
wi|metokcu|-6,8-auruapo-SH-nupuno|3,4-dnupumunun-4-ui|-3-[[Tper-
OyTrn(nudeHn)crmi |okcuMe T | unepasuH- 1 -kapookcuiara (207 mr, 262 Mxmonb, 37,7 %
BBIXOJI) B BHJIE JKEJITOrO TBEpOro Bemectsa. 'H SIMP (400MI 1, xnopodopm-d) & =7,62 - 7,53 (m,
4H), 7,43 - 7,28 (M, 11H), 4,42 - 4,29 (m, 1H), 4,26 - 3,87 (m, 4H), 3,81 (ym. 1., J = 13,2 'y, 2H),
3,75 - 3,60 (m, 4H), 3,44 (nn, J= 1,6, 17,2 'y, 1H), 3,24 - 3,04 (M, 3H), 2,96 (yu. c., 1H), 2,75
(yw. c., 3H), 2,49 (c, 3H), 2,43 - 2,28 (M, 2H), 2,10 - 1,96 (m, 2H), 1,91 - 1,80 (M, 1H), 1,80 - 1,67
(M, 2H), 1,43 (c, 9H), 1,02 - 0,89 (M, 9H).
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[0814] Cramus B: Tper-Oytun 3-[[Tper-OyTun(nudennn)cunmi] okcumeru |-4-[ 2-[[(25)-1-
METHIMUPPOIHIUH-2-WI|MeTOKCH|-5,0,7,8-TeTparunponupuno| 3,4-d [mupumunus-4-
wi|nunepasuH-1-kapbokcunat: NH; 6apboruposanu B meranos (30 mi) npu -40 °C B Teuenue 30
muH. K pactBopy Tper-Oytun 4-[ 7-6en3mn-2-[[(2S5)-1-meTunnupponuauH-2-1ui |MeTokcu -6, 8-
auruapo- SH-nupuno[3,4-d|nupumunun-4-un]-3-[ /Tpet-

OyTun(audenun )cui |okcuMeTw |munepasut- 1 -kapookcuiara (530 mr, 670 MKMOJIB) B
BHUIIIeyKa3aHHOU cMecH nodasysuu cyxoi 10% Pd/C(0,30 r) B atmochepe N,. Cycnenzuto
JerasupoBaiiu B Bakyyme u npoaysaiu H, Heckonpko pa3. Cmech nepememusanu npu 40°C B
teuerne 10 4 pu 15 ¢ynT/kB. mroiim Hy. PeakimonHyro cMech GUIBTPOBAIN M KOHLIEHTPUPOBAIU
MpY MMOHMKEHHOM JIaBJICHUH C TIOJy4eHueM TpeT-0ytun 3-[[Tper-OyTun(nudennt)cumm]
okcumeTw |-4-[2-[[(25)-1-meTunnupponuauH-2-un | Metokcu]-5,6,7,8-rerparuaponupuno| 3,4-
d]mupumunia-4-mn|nunepasus- 1 -kapbokcunara (394 mr, 427 mxmodb, 63,8 % BBIXON) B BUAE
»keToro TBepaoro semectsa. 'H SIMP (400MI ', xopodopm-d) & = 7,57 (yur. T, J = 6,0 'y, 4H),
7,43 - 7,33 (m, 6H), 4,43 (ym. an, J=5,2, 10,4 T', 1H), 4,32 - 4,00 (m, 4H), 3,99 - 3,89 (M, 2H),
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3,88 - 3,65 (m, 4H), 3,27 - 2,89 (m, 6H), 2,81 (yu. n.,J=8,4 'y, 2H), 2,56 - 2,50 (m, 3H), 2,42
(ym n.,J=16,8 ', 2H), 2,13 - 2,03 (m, 1H), 1,88 (yur. 1., /= 6,8 'y, 1H), 1,79 (ym. x., J=5,2
I'u, 2H), 1,43 (¢, 9H), 0,95 (yu. c., 9H).

Boc
Boc ’h
; C
[N j\/OTBDPS N]\/OTBDPS

SN
S I S QA
Hi N/ o/u(i[} P
) g

[0815] Cramus C: tper-Oytun 4-[7-(3-6enszunokcu- 1-madtin)-2-[[(25)-1- meTunnupponuauH-2-
wi|meTokcu]-6,8-quruapo-SH-nupuno| 3,4-dJmupumuann-4-ui|-3-[[Tper-OyTrn(audernn)
CHUTHUT |OKCUMeTHI [unepasuH- 1 -kapookcnnat: Cmeck Tper-Oytun 3-[[Tper-
Ooyrun(audennn)cum Jokcumetui |-4-[2- [[(2S5)-1-meTunnupponuanus-2-ui|Metokcul-5,6,7,8-
terparuaponupuno|3,4-d|mupumuaun-4-ui|nunepasus- 1 -kapobokcunara (0,16 r, 228 MkMonb), 3-
Oensunokcu-1-6pom-Hadranena (143 mr, 457 mxmons), [2-(2-aMuHOITHIT)HEHIT |-XIT0P-
naJaaui; IMIUKIorekcui-[2-(2,4,6- tpunsonponundenun)dennn]pocdana (16,9 mr, 22,8
MKMOJIb) U TpeT-BuONa (43,9 mr, 457 mxmodb) B Tonyode (4 mi) nepemernusany npu 70 °C B
teueHue 12 1 B armocdepe Ny. Cmech paszbasisinn Bonoii (5,00 M) 11 sKCTparupoBanu
stunaneraroM (3 x 10 mir). OObeMHEHHBIE OPTAHUYECKUE CJION MPOMBIBAJIH HACHIIEHHBIM
BOZIHBIM pacTBOpoM xJjiopuna Hatpus (10 mi), cymmu Han NaySOy, unbTpoBanu u
KOHLIEHTPUPOBAJIH MTPU NOHIKEHHOM AaByieHUH. OCTaTOK OYUIIAIH € TIOMOIIBI0 0OpaleHHO-
¢azoBoii pasm-xpomartorpaduu [Boma (MypaBbuHas kuciota, 0,1 %)/aueToHuTpuiI] ¢ nojay4eHueM
Tper-Oytun 4-[7-(3-6enzunokcu-1-nadrun)-2-[[(25)-1- meTunnuppoauauH-2-ui|merokcu]-6,8-
murunpo-SH-mupuno| 3,4-d Jmupumunun-4-un|-3-[[TpeT-
OyTrn(nudenn)crmin Jokcumerni [munepasus- 1 -kapookcunara (0,15 r, 157 mxmons, 68,9 %

BBIXOJI) B BUJIE JKEITOro TBepaoro semectsa. JCU+XUAJI MC m/z 933, 1[M+H]".
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[0816] Cramust D: Tper-Oytun 3-[[TpeT-OyTrn(nudenun)cunmn|okcumerni|-4-[ 7-(3-rugpokcu- 1 -

Hadn)-2-[[(25)-1-MeTunmmpponunnH-2-ui|merokcu|-6,8-gurunpo-5 H-nupunol 3,4-
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d|mupumunua-4-m|nunepasuH- 1 -xkapbokcunar: NHz 6apOoruposanu B meranon (10 mu) mpu -78
°C B teuenue 30 muH. TpeT-OyTun 4-[7-(3-0ensunokcu-1-nadpTmn)-2-[[(2S5)- 1 -MeTunnupponuans-
2-un]merokcu]-6,8- nuruapo-5SH-nupunol|3,4-d|mupumunun-4-un]-3-[[Tper-
OyTun(nudennn)cunn Jokcumer | nunepasu- 1 -kapookennar (0,10 r, 107 mxmons) u cyxoit 10%
Pd/C (0,01 r) nobassiu 1 cmech nepemernuany npu 10 °C B Teuenune 1 4 npu 15 GyHT/KB. qroiim
H;. Cycnensuio ¢puabTpoBaiu uepes o enuTa U GuibTpaT KOHLEHTPUPOBAJIH MPH
MOHWKEHHOM JIaBJICHUH C TIOJy4eHUEM TpeT-OyTui 3-[[Tper-OyTrn(nudeHnn)cummi | OkCuMeT I |-
4-[7-(3-runpokcu-1-nadptn)-2-[[(2S5)- 1 -MeTnnnuppoauauH-2-mi | MeTokcH |-6,8-nurunpo-SH-
npuno|3,4-dnupumunun-4-un|nunepasus-1-kapookcnnara (0,09 r, HEOUHIEHHBIH) B BUIE
JKEJITOrO MacJja M UCIIONB30BANIU €ro Ha ciefyrolel craauu 0e3 naapHelel O4uCTKY.

SCU+XUAJIMC m/z 843,0 [M+H]".
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[Nj\/OTBDPS [NJ\/OH
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[0817] Cramus E: 4-[4-[2-(runpokcumerwn)nunepasus- 1 -mi|-2-[[(2S5)- 1 -meTunnuppoauaus-2-
ui|meTokcu|-6,8-auruapo-SH-nupuno| 3,4-d | mupumuaunn-7-ui|HadTaneH-2-oia: CMech TpeT-0yTHIT
3-[[Tper-OyTun(audennn)cummn Jokcumernn|-4-[ 7- (3-ruapokcu-1-nadtun)-2-[[(2S)-1-
METHJITUPPOSUIUH-2- U |MeTOKCH -0, 8-nuruapo-5 H-nupuno| 3,4-d |mupumMuana-4-ui | nunepasuH-
1-kap6okcuiara (0,04 r, HeouneHHbIH ) U mupuanH;ruapodTopuna (118 mr, 712 mxmons, 106
MKJT) B fuxjopmetane (2 mi) nepemernnsany ripu O °C B Teuenue 1 1 u nepemernanu npu 10 °C
B TeueHue 12 4. pH cmecu nosoxunu no pH>7 nobapneHneM HaCBILIEHHOTO pacTBOpa
rugpokapOonara HaTpus (3,00 MJT) U KOHLIEHTPUPOBAJIHN TP MOHUKEHHOM JaBjieHun. OcTaTok
OYHIIAJIH C TOMOIIBIO KOJIOHOUHOM Xpomartorpaduu (Al,Os, nuxnopmeran/meranon = 5/1) ¢
nony4yeHueM 4-[4-[2-(rugpokcumerin )nunepasun- 1 -mn|-2-[[(2S5)- 1 -meTunnuppoauaus-2-
wi|meTokcu|-6,8-quruapo-SH-nupuno| 3,4-d|nupumunnn-7-ui|Hadranes-2-ona (0,04 r,

HEOYHIIEHHbII) B BUJIE KeITOro TBepaoro semecrsa. JCU+XHMAJI MC m/z 505,2 [M+H]".
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[0818] Cramus F: 1-[3-(runpoxcumernn)-4-[ 7-(3-runpokcu- 1-madrun)-2-[[(25)-1-
METHITUPPOSTUANH-2- Ui |MeTOKCH |-0,8-nuruapo-5 H-nupuno| 3,4-d |mupumMuarH-4-uj | nunepasuH-
1-un]npon-2-en-1-on: K pacteopy 4-[4-[2-(runpoxcumerwn)nunepasus- 1 -mn]-2-[[(25)- 1-
METHIITUPPOSUIUH-2- U |MeTOKCH |-6,8-nuruapo-S H-nupuno| 3,4-d jnupumuaus-7-un|HadTaneH-2-
ona (0,02 r, HeounuienHslit) u TOA (40,1 mr, 396 MkMmomb, 55,17 MKI) B nuxiopmerane (2 mi)
n00aBIsIN TPOI-2-eHOMN NMpor-2-eHoat (999 Mmkr, 7,93 mxmons) npu -40 °C, 3atem cMech
nepemernnBain npu -40 °C B Teuenne 0,5 4. B cmech nobasnsu meranon (0,10 mi) u
KOHLIEHTPHPOBAIIH [TPU NOHIKEHHOM AaByieHNH. OCTaTOK OYUIIAIH € TIOMOIIBIO KOJIOHOUHON
xpomarorpadun (Al,O;, nuxnopmeran/meranon = 5/1). XKenaembie ppakiun codupanu u
KOHLIEHTPHUPOBAJIH MMPY MOHMKEHHOM NiaByieHnd. OcTtatok ouninainu npenaparusHoi BOXX
(xononka: Phenomenex Gemini 150*25mm™* 10MkM; noasmskHas ¢aza: [Boga (10mm NH4HCO3)-
ACN]; B%: 38%-68%, 3muH). JKenaembie ppakiun codupany 1 THOPUIN3UPOBAIH € TIOTyUYeHHEM
1-[3-(runpoxcumerun)-4-[ 7-(3-runpokcu-1-vadpin)-2-[[(2S)- 1 -meTunnupponuaus-2-
wi|merokcu|-6,8-nuruapo-SH-mupuno| 3,4-dmupumununa-4-mi |nunepasus- 1 - jnpomn-2-eH-1-oHa

(1,08 mr, 1,73 Mxmons). SCH+XHUAJL MC m/z 559,5 [M+H]".
ITPUMEP 170

2-(1-axpunonn-4-(2-(2-(numeTniIaMuHO)3TOKCH )-7-(3-ruapokcunadranes- 1-mn)-5,6,7,8-

terparuaporupuno|3,4-d | mupuMuauH-4-1in)nunepasuH-2-ui )aleTOHUTPU
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[0819] Cramus A: 1-(TpeT-OyTmin)2-merund-(7-0en3un-2-xop-5.6.7.8-terparuaponrpuno|3.4-

d]mmpumunma-4-mn) nunepasus-1,2-nukapookcmnar: K pactsopy 7-6en3uin-2,4-guxmnop-6,8-

aurunpo-5SH-nupuno [3,4-d] nupumununa (5,00 r, 17,0 mmons) u 1-tper-OyTun 2-
MeTwinunepasus-1,2- qukapbokcunara (4,24 r, 17,3 mmons) B IMCO (80 mut) nobasnsin DIEA
(5,49 1, 42,5 mmonb, 7,42 mi). [Tocne nepemernnBanust npu 55 °C B Teyenne 12 4, cmech
pazbasisumy sTrnaneraToM (100 Mit), MPOMBIBAIN HACHIIIEHHBIM BOJHBIM PACTBOPOM XJIOPHIA
Hatpus (3 x 150 mu), cymmnm Haxg Na, SOy, GuibTpoBa y U KOHLEHTPUPOBAIN IPU MOHMKEHHOM
nasiieHnu. OCTaTOK OYUIIANN C MOMOLIBIO KOJIOHOYHOH xpomaTorpaduu (S10,, IT3/2A =3/1) ¢

nony4yerureM 1-tper-Oytun 2-metun 4-(7-6en3un-2-xnop-6,8-auruapo-SH-nupuno| 3,4-d]
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MUPUMHUINH-4-mn)nunepasuH-1,2-nukapookcunara (8,00 r, 15,9 mmoms, 93,8 % BbIX0n) B BUzE

sentoro Macia. DCU+XHAJI MC m/z 502,1[M+H]".

[0820] Cramus B: 1-(Tper-OyTrun) 2-metun 4-(7-6en3mn-2-(2-(IMMEeTHIIAMIHO )3TOKCH) -5,6,7, 8-
terparuaponupuno [3,4-d|mupumuann-4-mn) nunepasus-1,2-gukapookcunar: Cmechb 1-Tpert-
OyTtun 2-metun 4-(7-6en3un-2-xynop-6,8-quruapo- SH-nupuno|3,4-d|nupumuann-4-um)
nunepasuH- 1,2-nqukapookcunara (8,00 r, 15,9 mmonb), 2-(qumerunamuno)stanon (2,84 r, 31,9
MMoITb, 3,19 M), Cs,CO5 (13,0 1, 39,8 Mmmonb), PA(OAC); (537 mr, 2,39 mmonb) u BINAP (1,98 ,
3,19 mmoup) B Tomyode (30 mir) nepemernnBany ripu 110 °C B Teuenne 3 1 B armMmocdepe a3ora.
Cwmech pazdasisuii Bonoi (30 mit) 1 3aTeM 3KCTparupoBaiu StuinaneratoM (3 x 50 mir). DKCTPaKThI
MIPOMBIBAJIM HACBILIEHHBIM BOJHBIM pacTBOPOM xjiopuaa Hatpus (1 x 100 mu), cyurunm Hax
Na, SOy, punpTpoBaIy U KOHLEHTPUPOBAIN IIPU MOHUKEHHOM AaBleHHH. OCTaTOK OYUINAIH C
oMol odpamenHo-pazosoit B2XXX (TOK, 0,1 %) ¢ nonyuenuem 1-tper-Oytun 2-metun 4-[7-
OeH3ni-2-[2-(QUMeTHIaMIHO )3 TOKCH | -6,8-nurunpo-5 H-nupunol 3,4-d Jnupumuana-4-
wi|nunepasus-1,2-nukapookcunara (6,00 r, 10,8 Mmorb, 67,9 % BbIX01) B BUIE )KEITOTO TBEPAOTO

semectea. JCU+XHUAJ]I MC m/z 555,3[M+H]".

[0821] Cramus C: 1-Tper-OyTun 2-metun 4-[2-[2-(qumeTnaaMuHO)3TOKCH |- 5,6,7,8-
tetparuaponupunol3,4-d jmupumunnn-4-mn Jnunepasus- 1,2-nukapookcunat: Cvech 1-TpeT-OyTun
2-metun 4-[7-6eH3un-2-[2-(quMeTHIaMiuHO) 3TOKCH |-6,8-aurunpo- SH-nupuno|3,4-dnupumunus-
4-un|nunepasus-1,2-nukapdokcunara (6,00 r, 10,8 mmons) u 10% Pd/C (600 mr, 10,8 Mmmosp) B
MeOH (100 mi) nepemermmsanu mpu 40 °C B Teuenue 12 1 B armocdepe H, mpu 50 ¢pyHT/KB.
mroiiM. Cmech GuibTpoBanu U GUIBTPAT KOHLIEHTPUPOBAIN IPH TOHUKEHHOM JIaBJIIEHUH C
nojiyaeHueM 1-Tper-0ytun 2-metun 4-[2-[2-(nuMeTHiIaMuHO )3TOKCH |- 5,6,7,8-
terparuaponupuno|3,4-d|mupumuann-4-unnunepasus- 1,2-mukapbokcuiara (4,50 r,
HEOUHILEHHBIN) MOJIyYaiu B BUJE skenToro Teepaoro Bemectsa. JCU+XUAJL MC m/z
465 3[M+H]".

[0822] Cramus D: 1-tper-OyTtun 2-metun 4-[7-(3-6en3unokcu-1-naptun)-2- [2-
(mumMeTHnaMuHo )3 TOoKCU |-6,8-nuruapo-SH- nupuno| 3,4-d Jnupumunus-4-un |nunepasuse -1,2-
nukapOokcunat: Cmech 1-tper-OyTun 2-metun 4-[2-[2-(AMMeTUIaMUHO )3TOKCH |- 5,6,7,8-
tetparuaponupunol3,4-d Jnupumunua-4-wn Jnunepasus- 1,2-mukapookcunara (2,90 r, 6,24 MMmonb),
3-6ensmnokcu-1-6pom-Hadranena (2,54 r, 8,12 mmons), Pdy(dba); (857 mr, 936 mxmois), RuPhos
(728 mr, 1,56 mmonb) u CsyCO; (5,08 1, 15,6 mmonb) B 1,4-nuokcane (150 M) nepemeruBany npu
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85 °C B Teuenue 5 4 B atmocdepe N,. Cmech pazbdasisiin Bogoi (100 mu), skcrparuposanu IXM
(1 x 200 mu1). DKCTPAKTHI, IPOMBIBAJIN HACBILIEHHBIM BOAHBIM PacTBOPOM XJiopuaa HaTpus (1 X
300 mn), cymmmm Hax NaySO,, GuiIbTpoBau U KOHLEHTPUPOBAJIH MPU MIOHYKEHHOM JaBJICHHU.
OcraTok ounIany ¢ noMoue odpammeHHo-(paszosoit BOXX (T®K, 0,1 %) ¢ nonyuenuem 1-tper-
Oyt 2-metin 4-[7-(3-6en3unokcu- 1 -Hap T )-2-[2-( IUMeTUIAMIHO )3TOKCH | -6, 8-nurunpo-5H-
nnpuno| 3,4-dmupumunun-4-nn|nunepasus-1,2-nukapdokcunara (3,50 r, 5,02 MMob, ABE CTanUH

72,5 % BBIXOJ) B BUJIE KOPUYHEBOTO TBepaoro Bemectsa. JCU+XUAIL MC m/z 697,3 [M+H]".

[0823] Cramus E: tper-Oyrun 4-[7-(3-6en3unokcu-1-nadrun)-2-[ 2-(aumernnamuno)aTokcu| -6,8-
murunpo-SH-nupunol3,4-d Jnupumuans-4-un)-2-(ruipokcuMeTuI)unepasut- 1-kapookcunar: K
pactBopy 1-tper-Oytun 2-metun 4-[7-(3-6en3unokcu-1-nadpTun)-2- [2-(AMMeTHIaMHUHO )3 TOKCH |-
6,8-nurunpo-5SH-nupuno| 3,4-d \nupumuann-4-un|nunepasun-1,2-nukapbokcunara (1,00 r, 1,44
mmoib) B TT'® (10 M) mobasssmu LiAlH, (219 wr, 5,76 mmons) nopuusimu ripu -60 °C. ITocne
NepeMelIBaHus B TeUeHUe 2 4, B PEaKLIHOHHYIO CMeCh TOOABIISIIIN HACBIIIEHHBIN BOAHBIA paCTBOP
cynbgata Hatpus (0,3 M), pUIBTPOBAIH U OcafoK Ha GpuibTpe npombianu JIXM (100 m).
OObennHeHHBI GUIbTPaT KOHLIEHTPUPOBAJIH IPH MOHIKEHHOM JaBJICHUH C ITOJy4YEeHHEM TPeT-
Oytun 4-[7-(3-6ensmnokcu-1-nadnn)-2-[ 2-(aumernnamuHo)3ToKcH|-6,8-nurunpo-SH-
nupuno| 3,4-d] mupumuaua-4-mn]-2-(rugpokcuMeTn) nunepasut- 1 -kapookcunara (750 mr, 1,12

MMOITb, 77,8 % BBIXOZ) B BUIE %keNToro Teepaoro semectsa. JCH+XUAJ]I MC m/z 669,3 [M+H]".

[0824] Cranus F: 2-[4-[7-(3-Oen3unokcu- 1 -HapTmn)-2- [2-(AMMETHUIAMUHO )3TOKCH |-0,8-a1uruapo -
SH-nupunol3,4-d | nupumuans-4-wn \nunepasus-2-ui|anerorutpui. Cmeck Tper-Oytmn 4-[7-(3-
Oensmnokcu- 1-madtu)-2-[2- (IuMeTHIaMUHO )3TOKCH |-6,8-nurunpo- SH-nupuno[3,4-
d]mupumunma-4-nn]-2-(rugpokcuMeT ) nunepasus-1-kapookcuiara (100 mr, 149 Mkmob),
TBAI (11,1 mr, 29,9 Mkmons), 1-(n-Tonmuncynsporum)umunazona (79,9 mr, 359 mxmons), NaCN
(0,121, 2,45 mmonb), u TOA (37,8 mr, 374 mxmonsb, 51,8 mxi) B IM®PA nepemeruBanu mipu 155
°C B Teuenne 6 4. CMech KOHLIEHTPUPOBAIH ITPH NOHW)KEHHOM JIaBJICHUH, pa30aBisiin Bogou (1 x
5 mu1) U 3aTeM 3KCTparupoBaiy dTrnaneraroM (3 x 10 mMir). DKCTPaKThl MPOMBIBATIN HACHIIEHHBIM
BOJHBIM pacTBOpoM xJiopuaa Hatpus (1 x 20 mu), cymmmm Han Na, SOy, GuiibTpoBaiu u
KOHLIEHTPUPOBAJIH IMPY MOHMKEHHOM NaByieHny. OcTaTok ouninany npemnapatusHoil BOXKX,
kosoHka: Phenomenex Gemini C18 250*50mm™* 10 mxm;nogsmxkaas dasa: [Boaa (0,05%
ruapokcun ammoHusi 06/00)-ACN]; B%: 50%-70%, 28 MUH) ¢ nony4yenuem 2-[4-[7-(3-

Oensmnokcu- 1-madtu)-2- [2-(qumeTnnaMuHo )3ToKCH |-6,8-nurunpo-SH-nupuno| 3,4-
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d]mupumunua-4-wn|nunepasuH-2-uin|anerorurpuia (160 mr, 277 mxmons, 37,1 % BbIXOn) B BUe

skentoro Teepaoro seuiecrsa. JCHU+XHMAJI MC m/z 578,5[M+H]".

[0825] Cramus G: 2-[4-[7-(3-6en3unokcu-1-nadpTin)-2-[ 2-(AMMETHIAMHHO )3 TOKCH | -0,8-1uruapo-
5H-nupunol3,4-dnupumunann-4-uin|- 1 -npon-2-eHoum-nunepasus-2-uilaneronutpui: K pactsopy
2-[4-[7-(3-6enzunokcu-1-nadTui)-2-[2- (IUMETUIAMHHO )3TOKCH |- 6,8-nuruapo-5H-nupuno[3,4-
d]mupumunus-4-mn|nunepasuH-2-uin]aneronurpuia (60 mr, 104 mxmons) u DIEA (67,1 mr, 519
MKMOJIb, 90,7 mkiT) B AXM (2 mut) nodasmsiu nipon-2-eHoun nporn-2-eHoat (13,1 mr, 104 MkMosb)
npu 0 °C. Tlocne nepemermnnBanus npu 10 °C B TedeHue 4 4, B peakIIHOHHYIO CMeCh TOOaBIISIN
MeOH (0,1 mu), 3aT€M KOHIIEHTPUPOBAJIHU NP MOHIKEHHOM JiaBjieHuH. OCTaTOK OUMIIAIH C
MOMOIIBIO KOJIOHOUHOM Xpomartorpaduu (Si0,, IXM/MeOH 10/1) ¢ nonyuenuem 2-[4-[7-(3-
Oensmnokcu- 1-madtu)-2-[2-(nuMeTHIaMuHO )3ToKCH | -6,8-nurunpo-SH-nupumo [3,4-
d]mupumuans-4-muin)- 1 -npon-2-eHou-nunepasun-2-wilaneronutpuia (40,0 mr, 63,3 mkmonsb, 61,0

% BBIXOH) B BUjE kenToro Macia. JCU+XUAJ]I MC m/z 632,3[M+H]".

[0826] Cramus H: 2-[4-[2-[2-(auMeTHIaMUHO )3TOKCH |- 7-(3-Tuapokcu- 1 -Hadrin)-6,8-nurunpo-SH-
nupuno|3,4-d]nupumunun-4-un|- 1-npon-2-eHoun-nunepasuH-2-ui Jaueronutpuit: K pactsopy 2-
[4-[7-(3-0en3unokcu-1-HadTin)-2-[2- (AUMETHIAMHHO )3TOKCH] -6,8-nuruapo-5H-nupuno|3,4-
d]mupumunua-4-ui]-1-nporn-2-eHou-nunepasun-2-ui|auetonutpuia (30 mr, 47,5 MKMOJIb) B
JAXM (2 mun) nobasmsmu BBrs (35,7 mr, 142 mxmons, 13,7 mka) npu -78 °C B teyenue 0,5 4. Cmechb
Harpesanu 10 0 °C u nepemernnsany B TeueHue 2 4. CMech KOHIIEHTPHUPOBAIN IIPU MOHUKEHHOM
JABJICHUHN M 3aTeM NOOaBJISIM HACHIIIEHHBIH BOIHBIN pacTBOp ruapokapOoHaTa HaTpus npu -78 - 0
°C. Cmech ouHIIaNy ¢ MOMOLIBI0 KOJOHOUHOH xpoMaTorpaduu (Al,O3, AXM/MeOH = 5/1), 3atem
JOTIOJIHUTENIbHO ouuIanu npenapatusHoit BOXKX (kononka: Gemini 150*25 SMkM;moaBHKHAs
¢aza: [Boma (0,05% runpokcun ammonusi 00/00)-ACN];B%: 30%-60%,12mun). Kenaembie
¢bpakuuu codupany U TMOGUIN3UPOBAIHN C NodyueHHeM 2-[4-[2-[2-(numeTnnaMuHo)sTOKCH |-7-(3-
runpokcu- 1 -Hadrnn)-6,8-nurunpo-SH-nupuno| 3,4-dmupumunns-4-ui|-1-npon-2-eHom-
nunepasuH-2-wianeronurpuia (810 mxr, 1,46 mxmoss, 3,07% Bbixon, 97,5% yucrora) B BUAe

’enToro TBepaoro semectsa. JCH+XUAJI MC m/z 542,5 [M+H]".

ITPUMEP 171
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[0827] Cramust A: atun_2-(3-okconunepasun-2-un)aierat:. K pacrBopy austun (£)-OyT-2-eHauoara

(30,2 r, 175 mmonb, 28,8 mi) B u30-PrOH (300 mut) nobasnsiiu stan-1,2-nuamus (11,0 , 183

Mmoib, 12,2 min). ITocne nepememuBanust npu 25 °C B TeueHue 12 4, peakIIHOHHYIO CMECh
KOHLIEHTPUPOBAJIH MPH TOHIKEHHOM JaBJIeHHU focyxa. HeounmmeHHoe Oenoe TBepioe BEecTBO
npombiBani MTBE (500 mut) 1 ey npu MOHMKEHHOM JIaBJIEHUH € MOJydeHueM 3Thi 2-(3-
okconunepasuH-2-mi)auerara (26,0 r, 140 mmons, 79,6 % Bbixon, 100 % yucrora) B BUme 6emoro
tBepaoro Bemecrsa. 1H AMP (400 MI'u, Xnopodopm-d) & = 6,55 (ym. c., 1H), 4,15 (kxB, J= 6,8
I'u, 2H), 3,80 - 3,72 (m, 1H), 3,47 (nt, J=4,8, 11,2 Ty, 1H), 3,36 - 3,22 (m, 1H), 3,18 - 3,08 (m,
1H), 3,07 - 2,95 (m, 2H), 2,76 - 2,70 (m, 1H), 1,25 (1, /=7,2 'y, 3H).

[0828] Cramust B: Otun 2-[1-[(4-meTokcudenmn)meTni]-3-0kco- nunepasuH-2-mijanerar: K cmecu

atun 2-(3-okconunepasun-2-un)auerara (23,6 r, 127 mmonn) B MetaHoJe (400 mi) nobassiiu 4-
metokcubenzanbaerun (18,9 r, 139 mmons, 16,9 mu) u CH;COOH (15,2 r, 253 mmonb, 14,5 mi)
npu 0 °C. Ilocne nepemermnsanus npu O °C B TeueHue 1 4, peakIMOHHYIO CMECh OXJIaXKAAH [0 -
10 °C. NaBH3CN (23,9 1, 380 MMoJ1b) 00aBIISsLITH K CMECH TIOPLHSIMH U PEAKLIMOHHYIO CMECh
Harpesanu o 15 °C u nepemernnBanyu B TeueHue 11 4. B peakioHHy0 cMech 100aBIIsAIN BOIBI
(400 mu1) m skcTparupoBau JIXM (2 x 300 mir). OObenuHEeHHbIE OpraHUYECKUE CJIOU CYIIHIIN HaJl
Na,S0O4, punsrpoBanu u koHIEHTpUpOoBaIH. OCTaTOK MMOBTOPHO pacTBOpsuN B dTHianerare (300
M), 3aTeM ripomeisaiu 0,5 M HCI (2 x 200 mur). Bognyro ¢asy u pH noBonunu 1o 7 ~ 8 TBepabIM
Na,COs, 3aTem axctparuposainu XM (2 x 300 mur). O6bearHEHHbIE OPraHHYECKUE CIIOH CYLIFITN
Haa Na, SOy, GUIBTPOBATHN M KOHIICHTPUPOBAIHU C MOJydeHueM 3T 2-[ 1-[(4-
MeTOKCH(EHUT)METHI|-3-0KCO- mumnepasuH-2-uijauerara (27,2 r, 87,6 mmois, 69,0 % Bbixon, 98,5

% umcToTa) B B OecuperHoro Macaa. DCU+XUAJI MC m/z 307,1 [M+H]".

[0829] Cramus C: 2-[1-[(4-meTokcudenwn)mMerna | nunepasun-2-uilstaHon: K cmecu stun 2-[1-[(4-

MeTOKCcH()eHUT)METHI|-3-0KCO- numnepasun-2-uilanerara (27,2 r, 88,8 mmons) B TT'® (500 mn)
nobasmsinu LiAlH, (10,1 1, 266 mmons) nopuusivu ripu 0 °C. ITocne nepemernusanust npu 0 °C B
TeueHue | 4, peakuMOHHY0 cMech HarpeBaiu 1o 70 °C u nepemermmBanu B TedeHue 11 4. ITocne
3aBepIIEHNs] PEAKLIUH, B PEAKIIHOHHYIO CMeCh 0OaBJIsIM HachIl. BOAHBINH NaySOy (40 mn),
¢unsTpoBay, a 3aTeM KoHLEeHTpUupoBain. IIpoaykt 2-[ 1-[(4-meTokcub eHmI)METHI |Tunepa3uH-2-
wi|3tanon (20 r, HeOUHUIIeHHbIH ) moay4anu B Buae xkentoro Macia. JCU+XUAJL MC m/z 251,1
[M+H]".
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[0830] Cramust D: Tper-OyTun-[2-[1-[(4-meTokcudenunn)MeTn1] nunepasuH-2-ui3TOKCH]-

mudennn-cunan: K cmecu 2-[1-[(4-merokcudennn)mernn | munepasud-2-ui|stadona (20 T,

HeountneHHbIH) B TT®(300 mu) nobasnsm NaH (15,9 r, 399 mmois, 60 % uucrora) npu 0 °C
nopuusimu, 3ateM nobdasisiin pactsop TBDPSCI (65,9 r, 239 mmons, 61,6 mut) B TT'® (100 mu).
Cwmeck Harpesanu 110 15 °C u nepememuBanu B TeueHue 12 u. [Tocne 3aBepiieHus peakium,
peakunoHHyI0 cMech BeurBaiy B pactop NH4Cl (300 mu), u sxcrparuposamu AXM (2 x 300 mur).
OO0penuHeHHble OpraHuyeckye ciou cymuau Hax NaySO,, GuibTpoBanu U KOHLEHTPUPOBAJIH.
OcTaToK OYHINAJIH C TOMOIIBIO KOJOHOUHOM Xpomarorpaduu (Si0,, [lerposeiinbiii a3¢up:
stunanerar 3/1 no luxnopmeran/Meranon 10/1) ¢ nonydenuem tper-Oytmn-[2-[ 1-[(4-
METOKCHU(EHNIT)METIIT| TIUITEepa3uH-2-11 |3TOKCH |-audenun-cunana (29,5 r, 59,9 mmons, nse

cranuu 35 %, 99,2 % uncrora) B BUAE *Kenroro Macaa. DCU+XUAJI MC m/z 489,4[M+H]".

[0831] Cramus E: Tper-Oytun 3-[2-[Tper-Oyrun(udenwn)cunnn|okcnatui|-4-[(4-

MeTokcupeHna)MeTun] nunepasut-1-kapookcunat: K cmecu tper-Oytun-[2-[ 1-[(4-meTokcud eHm)

METHJI | unepa3uH-2-ui|3TokcH|-nudennn-cunana (11,0 r, 22,5 mmons) 8 MeOH (200 mur)
nobasmsiia TOA (6,83 1, 67,5 mmounb, 9,36 mi) u (Boc),0 (9,82 r, 45,0 mmons, 10,3 mi). ITocne
nepemMernusanus npu 15 °C B TedeHue 3 4, peakLIMOHHYIO CMeCh KOHLIeHTpupoBaiu. OcTaTok
OUMIIAIH C TIOMOIIBI0 KOJIOHOUHOM XpoMaTtorpaduu (SiO,, [Terponetinbiii 3dup: sTHIaIETaT OT
1/0 no 5/1) ¢ nony4yenuem Tpet-OyTun 3-[2-[Tper-OyTun(audennn)cummn Jokcustmn|-4-[ (4-
MeTokcudeHmn)MeTn1| munepasus-1-kapookcunara (11,0 r, 18,7 mmons, 82,9 % Beixon, 100 %

ypcToTa) B Buje GecuserHoro macia. DJCHU+XUAJI MC m/z 589,4 [M+H]".

[0832] Cramus F: Tper-Oytun 3-[2-[TpeT-Oyrrn(aud eHn) Cuami]OKCUITHII | Unepa3uH- 1 -

kapOokcunat: K cmecu Tper-OyTun 3-[2-[TpeT-Oytun(audenun)cunui Jokcuatui|-4- [(4-
MeToKcHeHT)MeT | unepasuH- 1 -kapookcmnara (9,00 r, 15,3 mmons) 8 MeOH (150 mu)
nobasisinu 10% Pd/C (849 mxmons). CycnieH3Hro AerasupoBaiii B Bakyyme u npoaysanu Hy tpu
pasza. Cmech nepemennbany B armochepe H, (50 @ynt/kB. mroiim) npu 40 °C B Teuenue 18 4.
INocne 3aBepLIeHHUs PEAKLMH, PEAKLIMOHHYIO CMeCh (PUIIbTPOBAJIH Yepe3 KOJOHKY € LEIUTOM U
¢ubTpaT KOHIEHTpUpoBad. OCTATOK OUUINAJIH C IIOMOIIBIO0 KOJIOHOUHOH Xpomarorpadpuu (Si0O-,
ITerponeitnsiii 3¢up/Itunanerar ot 10/1 no 3:1) ¢ nonyuenuem tper-Oytun 3-[2-[Tper-
OyTun(nudenns) cummi|okCus TH jiunepa3ul- 1 -kapookcunara (5,80 r, 12,2 mmons, 79,5 %

BBIXOT, 98,2 % uncrora) B BHAE OecipeTHOro Macna. JCU+XUAJI MC m/z 469,4 [M+H]".
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[0833] Cramus G: 2-[4-(7-6en3un-2-xy0p-6,8-nurunpo-SH-nupuno| 3,4-d mupumunun-4-mn)-1-[ (4-
METOKCH() €HIJT)METHIT |TUTIePa3UH-2- 1T |3 TOKCU-TPET-Oy TUiI-nudenmn-cuial: Cmech 7-0eH3uI-
2,4-mxnop-06,8-nurunpo-SH-mupuno| 3,4-d] mupumununa (4,00 r, 13,6 mmons), TpeT-OyTmn-[2-[ 1-
[(4-meTokcueHua)MeTI1| nHnepasuH-2-mi|3ToKCH |-nudenm-cunana (6,98 r, 14,3 MMonb) u
DIEA (4,39 1, 34,0 mmonb, 5,93 min) B JIMCO (80 mn) nerazuposanu u nponysanu N, 3 pasa, u
cMech Harpesanu npH 55 °C u nepememnBany B TeueHue 12 1 B armocdepe N,. Peaknnonnyro
cMmech pazdasisiin Bogo# (300 mut) u skcTparupoBaiu straneraroM (3 x 200 mir). OObeanHEHHbIE
OpTaHHYECKHE CJION MPOMBIBAJIN HACBIIIEHHBIM BOAHBIM PacTBOPOM xJjopuzaa Hatpusi (3 x 200 mu),
cymm Hax Na; SOy, GUIbTpoBaiu U KOHLIEHTPUPOBAJIH MIPU IOHIKEHHOM AaBICHUU 0CYXa.
OcTaToK OYHUINAJIH ¢ TOMOIIBIO KOJIOHOUHOM Xpomarorpaduu (Si0,, [lerponeiinbrit
a¢up/Itunauerar 1/0 go 3/1) ¢ nonyuyenuem 2-[4-(7-6enzun-2-xnop-6,8-auruapo-SH-nupuno| 3,4-
d]mupumunus-4-nn)- 1-[(4-meTokcueHIT ) MeTHI |TUIepa3uH-2 -1 |STOKCU-TPeT-Oy THI- A eHuII-
cunana (9,00 r, 11,7 mmonb, 86,0 % Bbxon, 97,0 % uucrora) B Buze *xenroro Macia. JCU+XUAJ]

MC m/z 746,4[M+H]".

[0834] Cramus H: 2-[[7-6eH3un-4-[3-[2-[TpeT-OyTun(audennn)cuin |okcustun|-4-[ (4-
MeTokcupeHT) MeTu Jnunepasud- 1-un|-6,8-aurunpo-5SH-nupunol| 3,4-d jnupumuaus-2-1i | okcu| -
N, N-mumerun-stanamu: Cmech 2-(mumerunamMuHo)stanon (2,39 r, 26,8 mmounb, 2,69 min), 2-[4-(7-
Oen3uin-2-xnop-6,8-nurunpo-5 H-mupuno| 3,4-d |mupumunua-4-wn)-1-[ (4-
METOKCH(EHNIT)METIII | TUIePa3HH-2- 1 |3 TOKCU-TpeT-Oy Thi-audennn-cunana (8,00 r, 10,7
mmoiib), PA(OAc), (361 wmr, 1,61 mmons), BINAP (1,34 1, 2,14 mmons) u Cs,CO5 (8,73 1, 26,8
MMoJtb) B Tosyonte (100 mur) nerasuposanu u npopysanu N, 3 pasza. Cmech Harpesanu 1o 110 °C u
nepeMeInnBaii B TeueHne 3 4 B atmochepe Ny, PeakinoHHyr0 cMech (GUIbTPOBATN U QUIBTPAT
KOHLIEHTPUPOBAJIH MTPH NOHIKEHHOM JaByieHHH 1ocyxa. OCTaToK OYHIIAIN C TOMOIIBIO
KoJoHOUHOH xpomarorpaduu (Si0,, IXM/MeOH ot 50/1 go 10/1) ¢ nonyuenuem 2-[[ 7-6en3nn-4-
[3-[2-[Tper-OyTun(audenwn)cummm | okcua T |-4-[ (4-MeTokcud eHrT) MeTwI |nunepasus-1-mi]-6,8-
auruapo-SH-nupuno| 3,4-d |mupumuann-2-ui|okcu]-N,N-mumerun-sranamuna (6,50 T,

HEOUHIIEHHbIIT) B BUJIE JKeNTOro noiyTsepaoro semectsa. JCH+XUAL MC m/z 799,4 [M+H]".

[0835] Cramus 1. 2-[4-[7-6en3un-2-[2-(AUMETIIT aMHHO)ITOKCHU]-6,8-nurunpo-SH-nupuno [3.4-

d]nupumuanH-4-uin|nunepasuH-2-ui|3TaHor: 2-[4-[7-0en3ui-2-[ 2-(auMeTin aMiUHO)3TOKCH |-6,8-

ourunpo-5H-nupuno [3,4-dmupumunns-4-un|nunepasus-2-wi|3taHon: Pacrsop 2-[[7-0ensun-4-

[3-[2-[Tper-OyTun (mudennn)cunmn|okcustun] -4-[(4-meroxcudenmn)mern | nunepasus- 1-mi) -
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6,8-murunpo-5H-nupunol 3,4-d [nupumuaun-2-un]okcu |-V, N-numerun-sranamuna (6,50 r,
HeouuieHHeli) B TOK (80 mu) nepemernnBanu npu 80 °C B Teuenue 12 4. PeakiinoHHyto cMech
KOHLIEHTPUPOBAJIH MPH MOHIKEHHOM JAaBJICHHH IOCYXa M OCTATOK MOBTOPHO pacTBopsiin B JIXM
(300 mut) u mpombiBas Boxo#t (200 mit). Bonhyro ¢asy cobupanu u noauiesaquBain
HachleHHbIM BOoAHbIM pacTBopoM NaHCO;3; o pH ~ 8, a 3atem skcrparuposanu IXM (3 x 200
mu1). OObenMHeHHBIH opraHnyuecKkuil ciioit cymmnu Hax Na; SOy, GuinbTpoBaiy 1 KOHIEHTPUPOBAIN
MIPH MTOHWKEHHOM JIaBJICHUH € TIOJy4eHueM 2-[4-[ 7-0eH3mn-2-[ 2-(IuMeTHi1 aMUHO )3TOKCH -6, 8-
aurunpo-5H-nupuno [3,4-d]mupumunns-4-un|nunepasus-2-wi|3taHona (3,00 r, HEOUHIEeHHBIH) B
BUJIE JKEJITOrO MOJYTBEPAOro BELIECTBA, KOTOPOE UCIIOIB30BAIN HETTOCPEICTBEHHO Ha CIIeAYIoIen

craauu 0e3 TOMOJHUTENBHON OUYUCTKU.

[0836] Cramus J: 2-[[ 7-Oen3un-4-[3-[2-[ TpeT-OyTumn( audeHr )CHTu |OKCU3THII [unepasuH- 1 -u| -
6,8-murunpo-5H-mupuno| 3,4-d [mupumunun-2-un]okcu |-V, N-numeTnn-3ranamus: B pactsop 2-[4-
[7-6en3un-2-[ 2-(nuMeTUnaMuHO )3TOKCU |-6,8-nuruapo -SH-nupuno| 3,4-d jnupumunun-4-un|
nunepasuH-2-unpranona (3,0 r, HeounenHslit) B TT'® (40 mu) nobasmsiiu NaH (1,36 T, 34,1
MmoJib, 60,0 % uucrota) mpu 0 °C. Ilocne nepemernrBanus B Teuenue 30 mun, TBDPSCI (2,81 r,
10,2 mmounb, 2,63 mi) nodasmsiiu nopuusimu. Cmech Harpeasiu 10 25 °C u nepemMeinBaiy B
teuenne 2 4 B atmochepe Ny. B peakunonnyro cmech nodassuiu Boasl (30 mut) mpu 0 °C u
sKcTparupoBany stuaneratoM (3 % 100 mir). OObeAHEHHBIE OPTraHUYECKUE CJION TPOMBIBAIH
HACBILIEHHBIM BOIHBIM pacTBOpoM XJyiopuza Hatpus (3 % 100 mi), cymmnu Hax Na; SOy,
(bUIBTPOBAIN U KOHIIEHTPUPOBAJIH IIPU MIOHM)KEHHOM JIaBJIEHHHU 10CYXa C MojyueHueM 2-[[7-
Oen3un-4-[3-[2-[ Tper-OyTrun( mude HNT ) CHITHIT |OKCHATUII [unepasuH- | -mn|-6,8-nuruapo-5H-
nupuno| 3,4-d]mupumunun-2-un)okcu|-N,N-qumerun-sranamuna (6,00 r, HEOUNIIEHHBIHN) B BUE
JKEIITOrO Maciia, KOTOPOe MCIOJIb30BAJIM HETIOCPEACTBEHHO Ha ClIeAyoeii cTanuu 0e3

nononauTenbHoi ounctki. DCU+XHAJL MC m/z 679,4 [M+H]".

[0837] Cramus K: Tper-OyTun 4-[7-6eH3u1-2-[ 2-(AMMETHIAMUHO)3TOKCH|-0,8-auruapo-SH-
nnpuno| 3,4-dnupumunun-4-nmnl-2-[ 2-[ Tper-Oy Trn(nud eHuIT )CUITNIT | OKCUATHI | TUTIepa3uH- 1 -
kapOokcuiar: Cmech 2-[[7-6en3min-4-[ 3-[2-[ TpeT-OyTrun(xu eHIT)CHITHIT |OKCHATIUT | TUMepasuH-1-
wi|-6,8-nuruapo- SH-nupuno|3,4-d|nupumunun-2-un|okcu|-N,N-qumerun-3ranamuna (6,0 T,
HeouuIeHHeli ), Boc,O (18,5 r, 84,8 mmozns, 19,5 mir) 8 MeOH (3 mi) nerazupoanu U poayBaiu
N, 3 pasza. Cmech HarpeBanu 10 80 °C u nepememnuBajy B TedeHue 3 4 B atmochepe Ny.

PeaKLII/IOHHyI-O CMECh KOHLUCHTPUPOBAJIX IIPU MOHUKCHHOM A4BJICHUU JOCYXA. OcrtaTok oduiaiIn ¢
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MOMOIIBIO KOJIOHOUHOM Xpomarorpadui (Si0,, JIXM /MeOH 1/0 no 10/1) ¢ nony4yeHrem Tpet-
OyTun 4-[ 7-6en3mn-2-[ 2-(IuMeTHIaMUHO )3TOKCH | -6,8-nurunpo-5 H-nmupuno| 3,4-d jJnupumunns-4-
un|-2-[2-[Tper-OyTun(audenun)cui |okcudTh |nunepasuH- 1 -kapdokcuiata (3,10 r, 3,28 MMoub,
yetbipe cTagun 30,7 % Bbixon, 82,2 % uucrora) B BUAe nonyreepaoro semecrsa. JCHU+XHWATL

MC m/z 779,4 [M+H]".

[0838] Cramus L: tper-6ytun2-[2-[Tper-Oyun(nudennn)cunmn|okenyTuin | -4-[2-[ 2-
(muMeTHIaMuHO )3TOKCHU|-5,6,7,8-TeTparunporupuno| 3,4-d | mupumuanna-4-wun |nunepasuH-1-
kapOokcunar: K pactBopy Tper-OyTui 4-[7-0eH3ui-2-[ 2-(AMMeTHIaMUHO )3TOKCH | -0,8-auruapo-
SH-mupuno [3,4-d[mupumuans-4-un]-2-[2-[TpeT-OyTui( aud eHun)CHTI |OKCUI T |umnepa3uH- 1 -
kapOokcunara (3,10 r, 3,28 mmonb, 82,2 % uuctora) B MeOH (60 M) nobasnsu Pd-C (10 %, 2 1)
B atMochepe N,. CycnieH3uro aera3upoBajiy B Bakyyme u nponysanu H, Tpu pasa. Cmech
nepemMernnsaiu B armochepe H, (50 pynt/kB. mroitm) mpu 50 °C B Teyenue 36 4. PeakinoHHyro
cMech (PUIBTPOBANIA U KOHLIEHTPUPOBAJIH MPH MOHMKEHHOM JaBJIEHHUH IOCYXa C MOJIy4YeHUEeM
TpeT-OyTmin2-[ 2-[ Tper-OyTrn(nud enun)cunmi | okcua T | -4-[ 2-[ 2-(nuMeTunaMuHo )3 Tokcu|-5,6,7, 8-
terparuaponupuno|3,4-d | mupumuarn-4-ui|nunepasus- 1 -kapobokcunara (2,20 r, 2,75 mmonb, 83,8
% BbIXON, 86,0 % YKMCTOTA) B BHJE JKEJITOrO TBEPAOrO BEIIECTBA, KOTOPOE MCIOJIb30BAH
HETMOCPENCTBEHHO Ha cienyromeii cranuu 6e3 nomnonautenbHoi ounctku. JCU+XUAL MC m/z
689,4 [M+H]".

[0839] Cramust M: Tper-OyTun 4-[ 7-(3-6en3mnokcu-1-madptui)-2-[ 2-(IuMeTHIaMUHO )3 TOKCH |-6, 8-
nuruapo-5SH-nmupuno| 3,4-d |mupumuaun-4-ui|-2-[2-[Tpet-
OyTun(audenun)cuimi Jokcuy TwI |nunepasuH- 1 -kapookcunat: Cmech TpeT-0yTun2-[2-[Tper-
OyTwi(nudenn)crmin |okeud T |-4-[ 2-[2- (QuMeTHIaMHHO)3TOKCH]-5,6,7,8-
tetparuaponupuno|3,4-d | mupumuann-4-unnunepasus- 1 -kapbokcunara (1,85 r, 2,69 mmonsb), 3-
oensmnokcu-1-0pom-Hadranena (1,09 r, 3,49 mmons), Cs,COs3 (2,19 1, 6,71 mmons), [2-(2-
amuHo(enmT)pennn | namtanuii(1+); nuuukiaorekcun-[2-(2,4,6-
Tpunzonponuidenn)pennin|pocan;merancynbhonara (341 mr, 403 Mxmons) B Toayose (40 M)
JerasupoBany u npoaysaiu N, 3 pasa, u cMech nepemernuBanu npu 65 °C B reuenue 10 4 B
atmocdepe N,. [Tocne 3aBepiueHus peakiuy, PEaKIUOHHYI0 CMECh (PUIBTPOBAIH U
KOHLIEHTPHPOBAJIH [IPU NOHIKEHHOM JaBJieHHH A0ocyxa. OCTaTOK OYMIIAIN C TOMOLIBIO
KOJIOHOUHOH xpomarorpaduu (Si0,, AXM/MeOH 1/0 no 10 /1) ¢ monydenuem tper-Oytn 4-[7-

(3-6enzunokcu-1-nadtmn)-2-[ 2-(muMeTHIaMIHO )3TOKCH |-6,8-nuruapo-S H-nupuno| 3,4-
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d]mupumunua-4-nn|-2-[ 2-[ Tper-Oytrn(aud e )cuii | okcHa T | nunepasuH- 1 -kapOokcunaTa
(1,851, 1,69 mmoib, 63,2 % Bbixon, 84,3 % 4uUCTOTA) B BUJE JKEJITOTO TBEPAOTO BEIIECTBA.
DCU+XUAL MC m/z 922.5 [M+H]".

[0840] Cramust N: 1-[4-[7-(3-6en3unokcu-1-HadTin)-2-[ 2-(AMMETHIAMHUHO )3TOKCH | -0, 8-Turuapo-
SH-nupuno[3,4-d|nupumunus-4-un|-2-[ 2-[ Tpe-Oy Tri( aud eHuT )C U | OKCUATH | TiuTepa3uH- 1 -
wi|nporn-2-eH-1-on: K pacteopy Tper-OyTun 4-[7-(3-06en3unokcu-1-nadpTumn)-2-[2-
(mumeTnnaMuHo )3 ToKCU |-6,8-nuruapo- SH-nupuno| 3,4-d jnupumunus-4-un|-2- [2-[TpeT-
OyTun(audenun)cui Jokcud Tw |nunepasuH- 1 -kapookcunara (500 mr, 543 mxMmois), 2,6-
aytuauna (700 mr, 6,51 mmons, 759 mxin) B IXM (10 mi) gobasnsmun TMSOTS (724 wr, 3,26
mmoiib, 588 mii). Tlocie nepemernviBanus mpu 40 °C B Teyenue 2 4 B atmMochepe N,
peaKkLHOHHYIO cMech oxyaxkaanu 1o -40 °C u npon-2-eroun npomn-2-exoar (137 mr, 1,09 mmouns)
n00aBIsLTH NOPUMSAMU. PeakimoHHyo cMech Harpesaiu 10 25 °C 1 nepeMenuBaiy B TEUeHUE
nononHuTeNnbHbIX 12 4 B atmocdepe Nj. [Tocre 3aBepiieHns peakiiy, peakiHOHHYO CMeCh
OYHIIAJIHN HAMIPSIMYIO C MIOMOIIBIO KOJOHOYHOU XpomaTorpaduu (Si0,, IXM/MeOH ot 30/1 o
10/1) ¢ nonyuenuem 1-[4-[7-(3-6en3unokcu-1-nadTin)-2-[ 2-(AMMETHIAMIHO )3 TOKCH ] - 6,8-
auruapo-SH-nupuno| 3,4-d Jmupumuann-4-ui|-2-[2-[Tpet-

OyTun(aud eHu )CUITHI |OKCUATII | Hnepa3uH- | -mn|npon-2-ex- 1 -ona (256 mr, 226 mxmodns, 41,6 %

BbIXOH, 77,2 % uncToTa) B BHAe nonyTeepaoro emectsa. JCU+XUAI MC m/z 875,5 [M+H]".

[0841] Cramus O: 1-[4-[2-[2-(auMeTnIaMUHO )3TOKCH |- 7-(3-Tuapokcu- 1 -Hadrin)-6,8-nurunpo-SH-
nupuyio [ 3,4-d|mupumunia-4-ni|-2-(2-rugpoKCHITII ) IuTepas3uH- 1 -un|npon-2-eH-1-on: K
pactopy 1-[4-[7-(3-Oensunokcu-1-Hadrun)-2-[2-(aumeTnn aMuHO)3TOKCH |-6,8-nurnapo-5H-
upunio [ 3,4-d]mupumunia-4-nn|-2-[ 2-[ Tper-OyTrin( aud e HuT ) CHITHIT | OKCU3 THIT | THITepa3HH- 1 -
wi|uporn-2-eH-1-oHa (133 mr, 152 mxmons) B IXM (5,00 mu) nobasnsiu BBr3 (571 wr, 2,28
MMOJIb, 220 Mka1) o kartaM npu -40 °C. PeakunonHyto cmech Harpesaiu 10 0 °C u
nepeMenBaiy B TedeHne 3 4. CMech KOHIEHTPHUPOBAIH ITPH MOHMKEHHOM JIaBJIEHUH JIOCYXa.
Heounmennsiit Mmatepuan npomsisanu MTBE (25 mi) u TBeproe Bemectso codupanu. Teeproe
BEIECTBO MPOMBIBATH HAachIeHHbIM pacTBopoM NaHCO; (0,5 mur) no pH ~ 8 pu 0 °C, 3atem
pacteopsutn B MeOH (3 mir). Cmech Hanpsimytro ouniany npenapatusHoit BOYKX(kononka:
Boston Green ODS 150%30 Smxwm;nonsuxHas ¢asa: [Boxa (0,225 % mypaBbuHas kucnora)-ACN];
B %: 15 % - 39 %, 10 muH) ¢ nonydeHuem 1-[4-[2-[2-(aumeTnaaMuHO )3 TOKCH |-7-(3-ruapokcu-1-

HadTn)-6,8-nuruapo-SH-nupuno [3,4-dnupumunua-4-mn]-2-(2-rugpoKCUITHI )TUnepasuH- 1 -
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wi|npon-2-en-1-ona (16,7 mr, 28,2 mxmonb, 18,5 % Bbixox, 99,9 % uncrora, GpopMuar) B BUae

skentoro TBepaoro semecrsa. JCU+XUAJL MC m/z 547,3 [M+H]".
TTPIMEP 172

1-(4-(2-(2-(muMeTnIaMuHO )3TOKCH )-7-(3 -runpokcunadranes- 1 -un)-5,6,7,8-
terparuaponupunol3,4-d | mupumunua-4-wmn)-3-(2-ruApOKCUITHI ) TUTIePa3HH- | 1) Iporn-2-eH-

1-on
o
[N
Nj\/\OH
SN

HO I\(:f\/)\ ~_-NMe,
O N~ o
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[0842] Cramus A: Tper-OyTun 4-(7-6en3mn-2-xn0p-6,8-quruapo-5SH-nupuno[3,4-d | nupumuans-4-
wn)-3-[2-[Tper-OyTrn(audenwn)crmi | okcus T |nunepasut- 1 -kapookcunar: Cmecs 7-0eH3m-
2,4-muxnop- 6,8-nuruapo-SH-mupuno|3,4-d] mupumuansza (3,04 r, 10,3 Mmons), Tper-OyTun3-[2-
[Tper-OyTun(nudenu)cumit|okcuaThI | unepasuH-1-kapookcunara (5,08 r, 10,8 mmoss), DIEA
(3,34 1, 25,8 mmoib, 4,51 ) B8 IMCO (60 min) nerasuposanu u nponysanu N, 3 pasa. Cmech
Harpesanu 10 55 °C u nepemernnBany B TeueHue 16 4 B armocepe N,. ITocne oxnaxnaeHus 1o
KOMHATHOH TeMIIepaType, peakIHOHHYI0 cMech pa30asiisiiin Bogoi (100 M) 1 sKCTparupoBaiu
stunaneraroM (3 x 100 mu). OO6bennHeHHbIE OPraHIMYECKHEe CIOHN MPOMBIBAJIN HACBIIIIEHHBIM
BOJHBIM pacTBOpOM xJiopuaa Hatpus (3 X 100 mi), cymmu Hax NaySO4, GunsTpoBau u
KOHLIEHTPHPOBAIIH [IPH NOHIKEHHOM AaBJIeHHH 1ocyxa. OCTaTOK OYUINAIH C TIOMOIIBIO
KOJIOHOYHOH xpomaTorpaduu (SiO,, Ierponeiinsbiii 3pup/Itunauerar ot 1/0 no 3/1) ¢

nojiyueHueM TpeT-0yTin 4-(7-6en3un-2-xmnop-6,8-nurunpo-SH-mupuno| 3,4-d nupumuns-4-umn)-
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3-[2-[TpeT-OyTrn(nudennn)crmn |okcuyTHi | unepas3us- 1 -kapookcunara (3,50 r, 4,53 MMoub,
43,9 % BbIx0n, 94,0 % uncrora) B BUAE xentoro nonyreepaoro semecrsa. JCU+XUAJL MC m/z
726,4 [M+H]".

[0843] Cramus B: Tper-Oytun 4-[ 7-6eH3mn-2-[ 2-(auMeTHiIaMiHO )3TOKCH | -6, 8-uruapo- SH-
nupuno|3,4-d]nupumunun-4-un|-3-[ 2-[ Tper-OyTrn(aud eHu )C T |OKCUATHI | TTHTepa3uH- 1 -
kapOokcunar: Cmech 2-(mumerninamuHo)stanon (1,07 r, 12,1 mmons, 1,21 mi), Tper-Oytun 4-(7-
6en3mn-2-xnop-6,8-auruapo-SH-nupuno| 3,4-d |mupumuann-4-nm)-3-[2- [Tpet-
OyTri(nudeHn)crmi Jokcua THII | unepasuH- 1 -kapookcnnara (3,50 r, 4,82 mmois), Pd(OAc),
(162 mr, 723 mxmonb, ), BINAP (600 mr, 964 mxmoib) u CsyCOs (3,92 1, 12,1 MMoub) B TOJTyOJIE
(40 mn) nerasuposanu u npoaysaiau Ny 3 pasa. Cmech HarpeBanu A0 110 °C npu nepememinBaHuu
B TeueHue 3 4 B armocdepe N,. [Tocne oxnaxaeHus 10 KOMHATHOM TeMIepaType, peakiHOHHYIO
cMech (QUIBTPOBAJIM U KOHLIEHTPUPOBAJIU IPU MOHUKEHHOM AaBJIeHnH focyxa. OCTaToOK OUUIIAIH
C MOMOIIBIO KOJIOHOYHOM XpomaTorpaduu (SiO,, AXM/MeOH = ot 1/0 no 10/1) ¢ nony4yeHnem
TpeT-OyTun 4-[7-06en3un-2-[ 2-(auMeTunamMuHo)3Tokcu|-6,8-nuruapo-SH-nupuno| 3,4-
d]mupumunun-4-un]-3-[ 2-[ TpeT-OyTria( qud e Hi ) CHITHIT | OKCUATUI [ TuTiepa3uH- 1 -kapOokcunara
(2,30, 2,57 mmoitb, 53,3 % Bbixon, 87,0 % 4ucToTa) B BUE JKEJITOTO TBEPAOrO BEIIECTBA.

DCU+XUATL MC m/z 779,5 [M+H]".

[0844] Cramus C: Tper-Oytun 3-[2-[Tper-OyTun(audenun)cumm Jokcudytin|-4- [2-[2-
(mumeTnnaMuHO)3TOKCU |-5,6,7,8-TeTparunponupuno| 3,4-d | nupumunnn-4-wn |munepasus- 1 -
kapOokcunar: K pactBopy Tper-Oytui 4-[7-0eH3ui-2-[ 2-(AMMeTHIaMUHO )3TOKCH | -0,8-auruapo-
SH-mupuno[3,4-d|mupumunun-4-mn|-3-[ 2-[ Tper-Oy Tri( mud €H T )CHUITAI | OKCUAITHII | TUTIEpa3HH- 1 -
kapOokcunara (2,30 r, 2,95 mmonb) B MeOH (40 mn) nobassiiu Pd-C(10%, 1,5 r) B atmocdepe
N». Cycnensuio nera3upoBaiy B Bakyyme u npoaysanu Hy Heckonbko pas. [Tocne nepemermnnBanms
B atmMocdepe Hy (50 ¢pynT/kB. mroiim) mpu 50 °C B TeueHue 36 4, peakIIMOHHYIO CMECh
(UIBTPOBAIIN M KOHLEHTPUPOBAJIU MPU TIOHUKEHHOM JIaBJICHUHU C TOJyueHueM TpeT-0yTun 3-[2-
[Tper-OyTrn(nud enn)cunmi |okcusTH |-4-[ 2-[ 2-(auMeTHIIaMuHO )3 TOKCH |- 5,6, 7, 8-
tetparuaponupuno|3,4-d|nupumunun-4-ui|nunepasus- 1 -kapobokcunara (1,58 r, 1,83 mmons, 61,9
% BbIXOH, 79,6 % YncTOTa) B BHIE OECLBETHOrO MaCJia, KOTOPOE MCIOJIb30BaIA HEMOCPEICTBEHHO

Ha cienyroel cranuu 6e3 nononautenbHoi ounctku. JCU+XUAIL MC m/z 689,4 [M+H]".

[0845] Cramus D: Tper-OyTun 4-[7-(3- 6ensunokcu-1-Hadnn)-2-[2-(1uMeTUIAMUHO )3 TOKCH |- 6,8-
muruapo-SH-mupunol 3,4-d mupumuana-4-un|-3-[2-[ TpeT-OyTun(audeHu ) CHTUI | OKCUITHII |
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nunepasuH- 1 -kapookcunat: Cmech Tper-OyTrn 3-[2-[ Tper-OyTrn(audeHn T )Crmin |okeua T |-4-
[2-[2- (numeTrnamMuHO)3TOKCHU |- 5,6,7,8-TeTparunponupuno|3,4-d|nupumunun-4-mn| nunepasuH-
1-xkapboxkcmara (1,48 1, 2,15 Mmodb), 3-Oensunokcu-1-6pom-nadranena (875 mr, 2,80 mmons),
Cs2COs (1,75 1, 5,38 mmoib), [2-(2-amunodennn)denmn Jmamnaauii(1+); TuuuKiorekcu- [2-
(2,4,6-rpumzonpormindenni)penmn|pocdan; merancynbdonara (273 mr, 323 MKMOJIb) B TOJIYOJIE
(30 mu) nerasuposanu u npoaysanu N, 3 pasa, a 3areM cMech nepemernBain mpu 65 °C B
TedeHne 24 4 B armocdepe N,. PeakinoHHy0 cMech GUIBTPOBAIN U KOHLIEHTPHPOBAIH ITPU
MOHI)KEHHOM JaBlieHNH gocyxa. OCTaToK OYHINAN ¢ TOMOLIBIO KOJIOHOYHOM XpoMaTorpaduu
(AL,O3, AXM/MeOH = ot 1/0 no 20/1) ¢ nonyuenuem tpetr-Oytun 4-[ 7-(3- 6en3unokcu-1-
Ha(TIN)-2-[ 2-(AMMeTUIIaMUHO )3TOKCH -0, 8-nuruapo-S H-mupunol 3,4-d | nupumuana-4-umn|-3-[ 2-
[TpeT-OyTrn(nudenrn)cummi |okcny T | munepasus- 1 -kapbokcunara (1,20 r, 1,07 mmons, 49,7 %
BbIx0n, 82,0 % uucrora) B Buae xkenroro Teepaoro semecrsa. JCU+XUAJI MC m/z 921,4
[M+H]".

[0846] Cranus E: 2-[[7-(3-6ensmnokcu- 1-vadtin)-4-[2-[2-[ TpeT-OyTun
(mudennn) et | okeHyTHI | munepasus- 1 -ui|- 6,8-nurunpo-5H-mupuno| 3,4-d jnupumunia-2-un|
okcu]-N,N-numernn-stanamut: K cmecu Tper-Oytun 4-[7-(3-6ensnnokcu-1-nadun)- 2-[2-
(mumeTns1 aMUHO)3TOKCH |- 6,8-nurunpo-5H-nupuno(3,4-d] nupumuansa-4-un]-3- [2-[Tper-
OyTun(audenun)cusmi |okcud TvI |munepasuH- 1 -kapookcunara (300 mr, 326 Mkmosb) u 2,6-
aytuausa (419 mr, 3,91 mmons, 455 mka) B IXM (10 mu) nobasmstiu TMSOTS (434 mr, 1,95
MMOJTb, 353 Miu) nopuusimu nipu 0 °C. Cmech Harpesanu 1o 10 °C u nepemernnBany B TedeHue 12
4 B arMocepe N,. PeakIioHHYI0 CMeCh OUHUINAIH HANPSIMYIO C IOMOIIBIO KOJIOHOYHOM
xpomartorpaduu (Al,O3, IXM/MeOH ot 1/0 no 50/1) ¢ nonyuerunem 2-[[7-(3-Oen3zunokcu-1-
HadTn)-4-[2-[2-[Tper-OyTun (mudern)cunmi |okcHyTii | nunepasus- 1 -un]-6,8-muruapo-SH-
nupunao| 3,4-d]nupumunun-2-wi]okcu]-N,N-qumerun-3ranamuna (210 mr, 229 mxmons, 70,3 %
BbIXO, 89,5 % uucrora) B BUAe xentoro noiayreepaoro semectsa. DCHU+XUAI MC m/z 821,5
[M+H]".

[0847] Cramus F: 1-[4-[7-(3-0en3unokcu-1-HadTin)-2- [2-(1UMeTHIaMUHO )3 TOKCH |-6,8- muruapo-
SH-mmpuno [3,4-dnupumunun-4-un]-3-[2-[Tper-OyTrn(aud eHr )cuni| OKCHITHII | munepasuH- 1 -
wi|npon-2-en-1-on: K cmecu 2-[[7-(3-6en3mnokcu-1-vadrun)- 4-[2-[2-[Tper-OyTun
(mudennn)cumni] okcusTU | unepasun-1-unl-6,8- nuruapo-5H-nupunol3,4-d] nupumuann-2-

wi|okcu]-N,N-qumerui-stanamuna (210 mr, 256 mxmonb) u DIEA (49,6 mr, 384 mkmonb, 67,0
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MKT) B JIXM (10 min) noGasnsiinu nmpon-2-eHow nporn-2-esoart (33,9 mr, 269 MKMOJIb) TOPLUUSMH
npu — 40 °C B atmocdepe azota. [Tocne nepemernnsanus B TeueHne 30 MUH Ipu TOH ke
TeMIIepaType, peakLUOHHYIO CMeCh OYHIIAIN HAMPSMYIO C IIOMOIIBIO KOJOHOYHOU
xpomarorpadun (Al,O3, IXM/MeOH ot 1/0 no 50/1) ¢ nonyuyenuem 1-[4-[7-(3-0ensmnokcu-1-
HaT)-2- [2-(muMeTnIaMuHO )3 TOKCHU |-6,8-muruapo- SH-nupuno|3,4-d Jnupumuaun-4-mn|-3-[ 2-
[TpeT-OyTrn(nuderr)crmmi |oKCHATHI jnunepasuH- 1 -ui|npon-2-eH-1-ona (221 mr, 214 MKMOIb,
83,6 % BbIXOA, 84,7 % UNCTOTA) B BUAE CJIETKA )KEATOro mosyreepaoro semectsa. JCU+XUAJL

MC m/z 875,4 [M+H]".

[0848] Cramus G: 1-[4-[2-[2-(auMeTHIaMUHO )3TOKCH |- 7-(3-Tuapokcu- 1 -Hadrin)-6,8-nurunpo-SH-
nupuno|3,4-d]nupumunun-4-un|-3-(2-ruApoKCUATUI )TUnepasuH- 1 -ui|npon-2-eH-1-ox: K cmecu
1-[4-[7-(3-6en3unokcu-1-nadTun)-2-[ 2-(auMeTHIAMHHO) 3TOKCH]-0,8-nurnapo-SH-nupuno [3,4-
d]mupumunna-4-win]-3-[ 2-[ TpeT-OyTun(aud eHun)CHUInI |OKCU3 T | unepa3ul- 1 -ui|npomn-2-eH-1-
oHa (221 wmr, 253 mxmonb) B JIXM (10 M) nobassmu BBr3 (949 wmr, 3,79 mmounb, 365 MKi1) nipu -
40 °C. Cmecn nepemermpanu nipu 0 °C B Teuenne 3 4 B armocepe Ny. PeakinoHHYIO cMeCh
KOHIIEHTPHPOBAJIN IIPU OHMKEHHOM JaBJICHUHN 10CcyXa. HeounIneHHbIi MpOAYyKT MPOMBIBAIIN
MTBE (25 mi), HaceimeHHBIM BogHbIM pacTBopoM NaHCO; (0,5 mur) mo pH ~ 8 npu 0 °C u
pacteopstiu B MeOH (3 mui). [TonyuenHslii pacTBop ountnany npenapatusHoi BOXKX (kononka:
Boston Green ODS 150*30 5 mkm; nogsuxknas ¢asa: [Boma (0,225 % mypaBbHHAs KHCIOTA) -
ACN]; B %: 11 % - 41 %, 10 mun) ¢ nonyuenuem 1-[4-[2-[2-(numeTnnaMuHo)3ToKCH |-7-(3-
ruapokcu- 1 -Hadin)-6,8-nuruapo-SH-nupuno| 3,4-d Jnupumuaun-4-umn|-3-(2-
THIPOKCUATHI )Tunepa3uH- 1 -mn|npon-2-eH-1-ona (26,7 mr, 44,0 mxmons, 17,4 % Beixon, 97,8 %

4pcTOTa, (OPMHUAT) B BUIE XKeNTOro TBepaoro pemecrsa. JCH+XUAJI MC m/z 547,3 [M+H]".
ITPUMEP 173

1-(4-(7-(3-runpokcu-2-merunnadranes- 1 -ni)-2-(3-mopdoauHponokcu)-5,6,7,8-

terparuaponupunol 3,4-d|mupumunnH-4-wn)nunepasuH- 1 -um)npon-2-eH- 1 -on
e
HO @o/\/\/\
OO o
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[0849] 1-(4-(7-(3-runpokcu-2-merunHadranen-1-mn)-2-(3-mopdonunnponokcn)-5,6,7,8-
terparuaponupunol3,4-d jnupumuans-4-mn)nunepasus- 1 -nin)npon-2-eH- 1 -oH noyvanu
aHanorn4yHo criocody ormcanuomy st lpumepa 165 1-[4-[7-(2-¢Top-3-runpokcu- 1 -Hadrn)-2-
(3-mopdonunnponoxcn)-6,8-quruapo-SH-mupuno| 3,4-d |nupumunun-4-un |nunepasus- 1 -un|npon-
2-eH-1-0Ha, 3ameHsist (3-MeToKCH-2-MeTu- 1 -Had i) TpupTopMeTancynbdoHat Ha (2-pTop-3-
MeToKcH- 1 -HadyTin) TpudropmeraHcyabdoHaT Ha cragun F ¢ monydeHneM xKenaeMoro nponyKra
1-(4-(7-(3-runpoxcu-2-merunHadranes- 1 -mn)-2-(3-mopponuHnponokcu)-5,6,7,8-
terparuaponupunol3,4-d jnupumuans-4-mn)nunepasus- 1 -nin)npon-2-eH-1-oHa B BHIE JKEJNTOrO
tBepaoro BemecTna (10,4 mr, 13,1% Bbxon, 98,1% uncrora). SCU+XUAJ]L MC m/z 573,5
[M+H]".

ITPUMEP 174

(R)-1-(4-(2-((5,5-numeTnnmuppoauIuH-2-1i1)MeToKCH)- 7-(3-runpokcunadranes- 1 -um)-5,6,7,8-

terparuaponupunol3,4-d|nupuMuanH-4-uin)nunepasut- 1 -um)npon-2-eH- 1 -on
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[0850] Cramust A: Tper-Oytua (SR)-5-(ruapokcumeTin)-2,2-TMMeTUIIUPPOIUINH- 1 -KapOOKCHIAT:

K pactBopy (2R)-1-Tper-OyToKCHKapOOHMII-5,5 - IMMETUIIITUPPOTUANH- 2-KapOOHOBOH KHCIOTBI
(500 wmr, 2,06 mmonb) B 6e3BonHOM TI @ (4 Mut) nobasnsiin BH3;-Me,S (2 M, 1,23 M) o karuism
npu 15 °C. Peakunonnyro cmech Harpesanu npu 50 °C B Teuenue 5 muH. [locne oxnaxxneHus B
nensHOH OaHe, k cMecu nobasysiiu Mertanon (20 mit). PeakinoHHYI0 cMeCh KOHLIEHTPUPOBAIIH MPU
NOHWKeHHOM nasyieHnn nipu 25° C. tper-Oytun (SR)-5-(rugpokcumerin)-2,2-
OUMETHIIUPpOIuanH- 1 -kapookcunat (400 wmr, 1,74 mmonb, 84,9% BbIXOn) MOJIy4aid B BHIE

0esoro TBEPIOTo BELIECTBA.

[0851] 'H SIMP (400MTw, metanon-ds) & = 3,97 - 3,81 (m, 1H), 3,62 (nz, J = 3,6, 10,8 T', 1H),
3,45 -3,33 (v, 1