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SAMEINEHHBIE BUITUK/IMYECKHUE 'ETEPOIIUKIIMYECKHUE COEJUHEHUA
B KAYECTBE HHI'HBUTOPOB PRMTS

OBJIACTDH TEXHUKH N30BPETEHHA

Hacrosimmee m3o0peTeHne OTHOCUTCS K 3aMEINEeHHBIM OWIUMKIMYECKHM T'e€TepOLHKINIECKIM
coequHeHussM  popmynbr  (I), k ux (¢apMaleBTHYECKH MNPHEMIEMBIM COJAM U
bapMaleBTUYECKUM  KOMITO3ULMAM, MpEJHA3HAYEHHbIM JJs1  JIedeHUus 3a00JeBaHMI,
HApYLICHUN WM COCTOSIHUMN, aCCOLMHPOBAHHBIX CO CBepxdkcmpeccueit pepmenta PRMTS.
Hacrosimee nso0pereHue Takke OTHOCHTCS K CIOCO0aM JiedeHus 3a00JIeBaHul, HAPyIIeHHH

WIN COCTOSIHHI, aCCOLIMMPOBAHHBIX CO CBepXaKcnpeccueit pepmenta PRMTS.

HeQeKQeCTHaH CChIJIKa Ha POACTBECHHBIC 3asABKU

JanHast 3asiBKa HUCHIpalIMBAeT MPUOPUTET NPEABAPUTENBHBIX 3asBOK Ha nateHT HHauu
NeNe IN 201721044886, mnomanHoi 13 mexabpst 2017 r., IN 201821040029, nomaHHOH
23 oktsa0ps 2018 r., u IN 201821024634, nonannoit 02 uronst 2018 1., pacKpbITUS KOTOPBIX
BKJIFOYEHBl B JAHHBIN JOKYMEHT MOCPEACTBOM CCBUIKM BO BCEHW CBOEH IOJHOTE I BCEX

HeJiel.

IIpennoCchbUIKK K CO3JTAHUE) I/ISO6D6T6HI/I$I

MetunupoBanue O€JNKOB SIBJIACTCS TUIHYHOW TOCTTPAHCISIIMOHHON —MonuQuUKanuei,
KOTOpasi BIMSIET HA aKTUBHOCTH O€JIKa M €ro B3aMMOAEWCTBHE C OPYTMMH OMOJIOTHYECKUMHU
MOJIeKyJJaMHd. N-METWJIMPOBAaHUE, KaK IMPAaBUJIO, MPOUCXOAUT IO aTOMaM a30Ta OCTaTKOB
ApTHHMHA, JTU3WHA M THCTUAMHA, M CYINECTBYIOT pa3Hble ceMeHCcTBa (PEPMEHTOB, KOTOPBIE
KaTAJIM3UPYIOT PEAKINI0 METHIIMPOBAHUS, KOKIBIA U3 KOTOPBIX SIBJIACTCS CEMDUIHBIM JJIS

AMHWHOKHCJIOTHOI'O OCTAaTKa, KOTOprfI 6YI[6T NMOoABEPTraThbCA METUITMPOBAHULO.

CemeiictBo m3 9 (epMeHTOB, Ha3blBaeMoe Oenkamu apeuHun-N-vemun-mpancgepasamu
(PRMT), siBisieTcst OTBETCTBEHHBIM 32 METUJIMPOBAHUE I'yAaHUIWHUEBOW I'PYNIbI APTHHHHA.
I'yvanuaunueBass rpynmna apruHUHAa CONEPXKUT 2 KOHILEBBIX aToMa a30Ta, KOTOpble
MOJIBEPrarOTCsl MOHOMETUJIMPOBAHUID WM AUMETHWIMPOBAHUIO. B 3aBUCMMOCTH OT THIA

IVMETWIINPOBaHMS (PEPMEHTHI JOMOJHUTEIBHO KiaccupuuupyroTes kak I tuna nmm 11 tuna.
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PRMT I Tuna xaTaau3upyrOT MOHOMETUJIMPOBAHUE WIIM ACUMMETPUYHOE NUMETHUIHPOBAHNUE,
npu StoM (Qepmentsl I  THma KaTanM3UPYIOT CHMMETPHUYHOE JUMETHIIMPOBAHHE.
HekotopsmmMu u3 cyOCTpaToB, KOTOPbIE MOABEPTAIOTCS METHIMPOBAHUIO, SBIISTFOTCSI THCTOHBI,

Sm-pubonykneonporentsl, MRE11 u pS3-cBsi3piBatromuii 6emnox 1.

MerunupoBaHue aprUHHHOBBIX OOKOBBIX IleNel WIrpaeT BAXKHYK pPOJb B Pa3JIMYHBIX
KJIETOUHBIX (PYHKLUAX, KOTOPbIE BKJIIOUAIOT AKTHBALIUIO TPAHCKPHIILIUY, & TAKXKE ITOJIABICHNE
Tpanckpunuuu, tpancusauuo MPHK, crmaficuar pre-mRNA, tpancnopr Oenka u nepenady
curHana. OHO Takke TPOUCXOAUT B MHOTOYHCIEHHbIX cyOctparax. CremnoBaTenbHO,
¢depmenTaTtuBHas akTuBHOCTE PRMT BiusieT Ha KJ1€TOYHBIE MPOLIECCHI, TAKHE KaK KIIETOUHAs
nponudepanys, pernapauus nospexkaeHHor JIHK, a Ttakke kieTO4HbI LUK U Trubenb
KJIeToK. bputo mokasaHo, uto omocpenoBaHHoe (epmenrom PRMT runepmerunupoBaHue
NPUBOAMT K HEKOTOPBIM OOJIE3HEHHBIM COCTOSIHUSIM, TakuM Kak pak (Nature Reviews Cancer
2013, 13, p37, Cellular and Molecular Life Sciences 2015, 72, p2041; Trends in Biochemical
Sciences 2011, 36, p633).

B Hacrosmee Bpems HanOonee nzyueHHbIM pepmentom II Tuna sBisiercss PRMTS, kotopsiit
SIBJIIETCSl KOHCEPBATUBHBIM CPEIU 3yKapUOTHYECKUX opraHu3MoB. Ceepxakcnpeccus PRMTS
CBfI3aHA C KAaHIIEPOT€HE30M U TMOHWKEHHOW BBDKHUBAEMOCTBHIO MALIMEHTOB MPU HECKOJIBbKUX
BUJIaX 3JI0KayecTBeHHBIX omyxoueii yenoseka (Cell Mol Life Sci., 2015, 72, p2041). PRMTS
HETIOCPEICTBEHHO B3aMMOAEHCTBYET ¢ OelKaMHu, 3a4acTyi0 pa3peryjIupOBAHHBIMHU MM
MyTHPOBABILIMMH MPH BUAAX paka, a CIENOBATEIbHO, MPEACTABISIET COOON MpennoiaraeMbli
oukoreH (Mol Cell Biol, 2008, 28, p6262). Omnocpenosannoe PRMTS mnonasienue

TPAHCKPUIILIMK TE€HOB-CYNPECCOpPOB omyxonu, Takux kak pS3, RB-1, ST7, wmm

nonoxkurenbHast perymsaums mukinHa D1, CDK4, CDK6, eLF4E, MITF, FGFR3
aCCOLIMMPOBAHbI C OHKOTE€HE30M KaK B COJHMIOHBIX OMyXOJISIX, TaK M MPH reModJacTosax.
PRMTS pacnionoskeH B siipe, a TAKXKe B LIUTOILIA3ME, U €r0 CBEPXIKCIIPECcCHsi Oblia CBsI3aHa C
IIMPOKUM JHAIla30HOM BHJIOB paka, BKIIOYass Oe3 OrpaHUuYeHHUs MyJbTH()OPMHYIO
rmuodacromy (Oncogene, 2017, 36, p263), pak npencrarenpHoOl skene3bl (Oncogene, 2017,
36, p1223) u pax nomxenyno4Hoi xenessl (Science, 2016, 351, p1214), numdomy U3 KIETOK
manTuiiHOH 30HbI (Nature Chemical Biology, 2015, 11, p432), HeXOmKKHHCKHE TUMPOMBI U
muddysuyro B-kpynHokierounyio aumdomy (Journal of Biological Chemistry, 2013, 288,

p35534), octpeii wmwuenoupsbiii  seliko3 (Leukemia, 2018, 32, p499), ocrperiii

2

mum¢podnactheii neiiko3 (AACR; Cancer Research 2017; 77 (13 Suppl):Abstract nr 1128),
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MHOKecTBeHHYI0 Muenomy (Leukemia, 2018, 32, p996), HEMENKOKIETOUHBIH PaK JIETKOrO
(The Biochemical Journal, 2012, 446, p235), menkokyieTounsiii pak jerkoro (AACR; Cancer
Research 2017; 77(13 Suppl):Abstract nr DDT02-04), pak monouHoii sxene3sl (Cell Reports,
2017, 21, p3498), Tpuxabpl HeraTUBHBINA pak MojouHoH sxene3rl (AACR; Cancer Res 2015;
75(15 Suppl): Abstract nr 4786), pak >xenynka (International Journal of Oncology, 2016, 49,
p1195), xonopexranbHblli pak (Oncotarget, 2015, 6, p22799), pak smunuka (J Histochem
Cytochem 2013, 61, p206), pak mouesoro mny3bipsi (Clinical Cancer Research, 2018, CCR-18-
1270), renaTouesmonspHeiii pak (Oncology Reports, 2018, 40, p536), menanomy (PLoS One,
2013, 8, €74710; J Clin Invest. 2018, 128, p517), capkomy (Oncology Letters, 2018, 16,
p2161), opodapunreanpHyIo IJIOCKOKJIETOUHYIO KapuuHoMmy (Oncotarget, 2017, 8, p14847),
xpoHudecknit muenoreHHbiii setiko3 (J Clin Invest, 2016, 126, p3961), snunepmaibHyO
IOCKOKIIeTouHy0 KapuuHomy (Carcinogenesis, 2017, 38, p827), HazodapuHrea bHYO
kapuuaomy (Oncology Reports, 2016, 35, p1703), mefipodnacromy (Molecular Oncology,
2015, 9, p617), xapuunomy sapomerpusi (Gynecol Oncol., 2016, 140, p145), pak wmelku
matku (Pharmazie, 2018, 73, p269). Takue pe3yabraTsl 00yCIaBIUBAIN JOMOJHHUTEIBHbBIE
UCCJIEZIOBAHMS, KOTOpPbIE MOKa3blBaiM, 4To MHruOupoBanne PRMTS cHipkaer Kie€TOYHYIO
nponudepauuio (Molecular and Cellular Biology 2008, 28, p6262, The Journal of Biological
Chemistry 2013, 288, p35534).

WHruburops! aprunuH-MeTunTpancdepas Bnepsbie Obutu packpbiThl B 2004 r. y Cheng ef al B
Journal of Biological Chemistry — Vol. 279 (23), p.23892. C Tex mop ObUIH pPaCKPBITHI
pasnuuHBle ApPYrHe COEOVHEHHWs W BeLIeCTBA, XapaKTepusyroluecss Ooiee BBICOKON
CEJIEKTUBHOCTHIO B OTHOIIEHHH apruHUH-MeTHiaTpaHcdepas maudo I tuma, mudo II Twma.
Jpyrumu nyOiMKaLusiMHU, B KOTOPBIX PACKPBITHI MAJIbIe MOJIEKYJIBI B KAU€CTBE HHTHOUTOPOB
B otHomeHnu PRMTS, seasrores: WO 2011077133, WO 2011079236, WO 2014100695,
WO 2014100716, WO 2014100719, WO 2014100730, WO 2014100734, WO 2014128465,
WO 2014145214, WO 2015200677, WO 2015200680, WO 2015198229, WO 2016022605,
WO 2016034671, WO 2016034673, WO 2016034675, WO 2016038550, WO 2016135582,
WO 2016145150, WO 2016178870, WO 2017032840 u ACS Medicinal Chemistry Letters
2015, 6, p408.

2

Kpatkoe onucanue nsobperenus

B cooTBeTCTBHU C OJJTHUM aCTIEKTOM B HACTOSIIEM H300PETEHUH MTPEIYCMOTPEHO COSIMHEHIE

obmeit popmysi (1), ero crepeonzomep uitu ero hapMaleBTUIECKH MPUEMIIeMast COJb,
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rae
L, BeiGpan u3 -CR*R -, -NR*-, S 1 O;
Z =CHuwum N;

R* u R® HesaBucuMO BBIOpaHbI B K&KIOM Cllydyae M3 BOAOPOJAA, 3aMELIEHHOTO WJIH

HE3aMCIICHHOI'O aJIKHJIa U 3aMCIICHHOT'O WK HE3AaMCIICHHOI'O IMKJIOAJIKHIIA,

KOJIBLIO A BBIOpAHO H3:

N
N = % /N
R Rd

RS 1 RY BHIGPaHBI M3 3aMEIEHHOTO HIIM HE3AMELICHHOTO AJKHJIA MIH BMECTE C aTOMAMH

yIJIepona, K KOTOPbIM OHH NMpUCOeAnHeHbI, 00pa3yoT Cs-CelMKII0aNKUIbHOE KOJIBIIO,

4p 5
R BeiOpan w3 —NR'R’, BOmopoma, rajoreHa, 3aMelleHHOTO WJIM HE3aMEIIEHHOTO ajIKuia,
3aMEIeHHOTO WMJIM  HEe3aMEIIEHHOTO aJIkOKCH, 3aMEIIEHHOr0 WJIM He3aMeIleHHOr o

rérepoapuiia 1 3aMEIICHHOTO UM HE3AMCIIEHHOTO LTUKJIOAJIKWIIA,

R' u R? BMecTe ¢ aToMaMu yriaepona, K KOTOPBIM OHH TPHCOSAHHEHBI, OOPa3yIoT CBA3b C
1 2
obpazoBannem —C=C-; mmm R° um R” Bmecre ¢ atomamu yriepoaa, K KOTOPBIM OHH

NPHCOEeUHEHBI, 00Pa3y0T LUKJIONPOMAHOBOE KOJIBLIO;

R> u R™ KkOTOpEIE MOTyT GBITH OJMHAKOBBIME WIH Pa3HBIMH, HE3ABHCHMO BBIODAHBI W3

2

BOAOPOAA U 3aMECIICHHOIO WJIM HE3AMCIIICHHOIO aJIKWJIa,

R* nesaBucumo BbIOpaH B KKIOM CJIy4ae W3 Tajiore€Ha, LIUAHO, HUTPO, 3aMEI[EHHOTO WJIH

6 8
HezaMeleHHoro ankuia, -OR”, -NR 'R”, 3aMenieHHOro MM He3aMeIIEHHOrO LIMKJIOAJIKUIIA, -
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C(O)OH, -C(0O)O-amkmma, -C(O)R’, -C(O)NR'R?, -NR'C(O)R’, samerenHoro wiu
HE3aMCIICHHOI'O apujia, 3aMCIICHHOIO WM HE3AMEIICHHOIO rerepoapmia U 3aMEIICHHOIO

WJIM HE3AMELICHHOI'O r€TCPOLUKITNIIA,

5
R4 u R” HezaBUCUMO BbI6paHbI n3 BOAOPOAA, 3aMEIICHHOIO WJIM HE3aMCIICHHOTO aJIKujia U

3aMCIICHHOIO WJIHM HE3aMCIICHHOIO MUKJIOAJIKHIIA,

6
R Bbl6paH U3 BOAOPOAA, 3aMCIICHHOIO MJIM HE3aMCIICHHOTO aJIKhujla U 3aMCIICHHOI'0 WK

HE3aMCIICHHOI'O NUKJIOAJIKWIIA,

8
R7 u R” HE3aBUCUMO BbI6paHbI U3 BOAOPOAA, 3aMEIICHHOIO WJIM HE3aMCIICHHOTO aJIKuJjia U

3aMECIICHHOI'O WJIHN HE3aMCIICHHOI'O MUKJIOAJIKHIIA,

R9 BbI6paH N3 3aMCIICHHOrO HMJIH HE3aMCIICHHOIO aJIKija W 3aMCIICHHOI0 MWIH

HE3aMELIeHHOTO [TUKJIOAKIIIA,
RY BBIOpaH M3 BOAOPOA, TaJIOTeHA M 3aMELIIEHHOTO UJIH HE3aMEIEHHOTO aJIKMIIa;
«Ny MpeacTaBisieT cOOO0M Lenoe YUCIIo, HaxosIeecs: B quamna3one oT 0 10 4 BKIIFOYUTEBHO;,

€CNIM aJIKUJIbHAsI TpyMma sBJSETCS 3aMELIEHHOW, TO OHa 3aMelleHa 1-4 3aMecTUTeNsIMH,
HE3aBUCUMO BBIOpaHHBIMH H3 Okco (=0), rajoreHa, LHMAHO, LMKJIOAJNKWIA, apwia,
rerepoapmia, rerepouukimma, -OR™  -C(=0)OH, -C(=0)O(anxuma), -NR*R®
NR*C(=0)R” 1 ~C(=0)NR¥R*™;

€CJI reTepoapuiibHas rpymma siBaseTCsl 3aMEIIeHHOM, TO OHa 3amelieHa 1-4 3aMecTUTeNsMH,

HE3aBUCUMO BBIOPAHHBIMH W3 TaJiOT€Ha, HHUTPO, IHAHO, AaJKWJIA, TajJOreHaJIKIa,
7 8ap 8b

HeprajoreHa KkmIa, UKIOAIKMIA, TeTePOLMKInIa, apuia, rerepoapuia, -OR™ -NR*“R®, -

NR™C(=0)R™ —-C(=0)R” —C(=0)NR*R™®, -SO,-ankuna, -C(=0)OH u -C(=0)0-anxuna,

€CJIM TeTEPOLIUKIMYECKAs TPYIa BJISETCs 3aMELIeHHON, TO OHa 3aMelleHa MO0 MO aToMy
yraepoaa B KOJble, JUOO 1O TeTepOaToMy B KONbLE, M €CJIM OHA 3aMEIleHa IO aToMy
yriepoja B KONblLE, TO OHA 3aMelleHa 1-4 3aMeCTUTEeNsIMHU, HE3aBHCHMO BLIOPAaHHBIMHU U3

— 7a
okco (=0), ranoreHa, LMAHO, aNKWia, UMKJIOANKWIa, TneprajgoreHankuna, -OR™

Rap, 8 8

C(=0)NR*R® -C(=0)OH, -C(=0)0-ankuna, -N(H)C(=0)(ankun), -NH)R* u -N(ankun),;
¥ €CJIM TeTEPOLMKINYECKas TPyMIa 3aMeIleHa Mo aTOMy a30Ta B KOJNbLE, TO OHa 3aMelIEHa

3aMECTUTEJISIMU, HE3aBHCUMO BBIOPAHHBIMH U3 aJIKWJIA, [UKJIOATKHIIIA, apuiia, TeTepoapua, -
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SO, (ankun), ~C(=0)R™ 1 -C(=0)O(anKui), ecii reTepoLHKINIecKast IPyIa 3aMelleHa 110

aTOMy Cephbl B KOJIbIIE, TO OHA 3ameriena 1 wiu 2 okcorpymmamu (=0);

R™ BbIOpaH M3 BOJOPOA, AJIKIIIA, TIEPraJIOreHAIKIIIA U ITUKJIOATIKIIIA;

kaskapiii u3 R¥ R® HezaBucumo BbIOpaH M3 BOJOPO/A, AJIKIIIA U [UKJIOATKIIIA, U
R™ BbIOpaH M3 aJIKWJIa U [UKJIOAJIKIIIA.

IToppoOHocTn ogHOro WM OOjiee BApPHAHTOB OCYLIECTBJICHUS HACTOSIErO H300pETEHUs,
U3JIOKCHHBIC HUKE, IPEACTABJICHBI UCKIIFOYUTECIIBHO IJI WUTKOCTpALU U HE MPEAHA3HAYCHDbI
Iy orpaHM4eHuss oObeMa Hacrosimero uszoOpereHus. Jlpyrue npusHaku, LEIH U
NPEUMYIIeCTBA HACTOSINEro u300pereHus OyAyT TMOHSITHBI M3 OMUCAHUA U (HOPMYJIbI

n300peTeHus.

B cooTBeTcTBHM ¢ OTHUM BAPHAHTOM OCYILNECTBIICHHUS B HACTOSIIEM U300peTeHUH
IpeyCMOTPEHBI COENMHEHUS, XapakTepusyomuecs cTpykrypoit popmysl (II), nx

CTCPCOU3OMEPDI NN UX Q)apMaueBaneCKM MPpUEMIIEMBIC COJIH,

b R10
- R R2
R
R3 L N =
( )n 1 |
R2a R2a Z N
HO OH

(1)

rae

2 2a p3 plo
xonbLo A, Ly, Z, R?, Rb, R, R, R R’ R" u «n» onpeneaeHbl B JAHHOM JOKYMEHTE BBILIE.

B cooTBercTBHM C APYyTUM BapHAHTOM OCYLIECTBJICHHUS B HACTOSIIIEM U300PETECHUN
Npeay CMOTPEHbI COSUHEHUS, XapaKkTepusyomuecs crpykrypoit gopmysr (I11), nx

CTEPCOU3OMEPDI NN UX (I)apMaLIeBTI/ILIeCKI/I MMPUEMIIEMBIE COJIH,
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b R10
ma R =2
N R
(R%), L5 = |
R?2 R2a Z N
HO OH

rae

2 2a p3 plo
xoabLo A, Ly, Z, R?, Rb, R, R,R™ R’, R u «n» onpeneseHbl B JAHHOM JIOKY MEHTE BBILIE.

B cooTrBeTcTBUM C OTHUM BapHaHTOM OCYIIECTBJICHUS B HACTOSIILEM MU300pETeHUN
NPEeNyCMOTPEHBI COENMHEHUS, XapaKTepu3yoLuecs cTpykrypoit popmyisl (IV), ux

CTCPCOU3OMEPDI NN UX Q)apMauequeCKH MPpUEMIIEMBIC COJIH,

F Rb R10

2 2 '

N R
N\

HN" N L 77
R2a R22 NN

HO OH

(V)

rae
2 .
X" mpexncrasinsier codoii Br unu Cl,
a pb pl p2 p2 2a 10
L, R, R, R, R, RS, R, R u R onpenenensl B JaHHOM JOKY MEHTE BbILIE.

B COOTBETCTBUM C OJHMM BapUMaHTOM OCYLIECTBJIEHHS] HACTOSIIEro m3o0perenus R u RY
HE3aBHCHMO BBIOPaHBI M3 3aMELIEHHOrO UM HE3aMELIEHHOrO anKuia, i RS u R? Bmecre ¢

aTOMOM YTJIepOzia, K KOTOPOMY OHM IPHCOEIUHEHBL, 00pa3yoT HUKIOOY TUIBHOE KOJIBLIO.

B onpeneneHHOM BapHaHTe OCyINECTBIeHHS R° 1 RY HesaBucuMO BBIOpAHBI U3 METUJIA, WJIH
R® u RY Bmecte ¢ aromom yriaepona, K KOTOPOMY OHH TPHUCOEAMHEHBI, OOpa3yIoT

UKJIO0Y THITEHOE KOJIBIIO.
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B mo6oM U3 BapuaHTOB OCyIecTBiIeHus Bbime R? u R® HeszaBuCHMO BBIOPAHBI U3 BOIOPOIA
y )

METUJIa 1 HUKJIOMPOIINIIA.

3 6

B nr06oM 3 BapuaHTOB OCyIIeCTBiIeHHs Bbime R’ BhIOpaH w3 rajioreHa, nuaHo, -OR, -
T8

NR'R’, 3aMelneHHOro MM HE3aMEMIEHHOI'O ajJKuja M 3aMEeIIeHHOIO MJIM He3aMEIEHHOI'O

apuia.

3
B Hekotopsix BapuanTax ocymectsieHus: R’ Hezasucumo Boidbpan us —F, Cl, Br, CN, -NH,, -

NH(CH3), -NHCH(CH3)2, -CH3, HUKJIOMpOmnuIia, -CH(CH3)2, -CF2CH3, -OCH3,

Dy Oy o Y FQ;’, ’©\s’ \ O/N;(s‘ |

B mo6oM 13 BApHAHTOB OCymecTBeHns Bbime R* 1 R* He3aBucHMO BBIGPaHbI U3 BOXOPOLA

U METHUJIA.

45
B nmro6om 13 BapraHTOB ocy1necTBieHus Beie R BeiOpaH n3 Bomopona, ramoreHa, -NR'R” u
3aMEIIEHHOT0 WM  HE3aMEIEHHOrO  alKWiIa, 3aMELIeHHOT0 MM  HEe3aMeIleHHOro

LHUKJIOAJIKHJIA U 3aMEICHHOIO WJIN HE3AMCIICHHOT'O Ir€T€poapuiia.

B HekoTOpbIX BapuaHTax ocyluecTBiieHUss R BbiOpaH u3 Bomopoxa, —NH,, mMeruna, xjopa,

LUKJIONPONNIA U
45
B nr060m 3 BapuaHTOB OcyiecTBiIeHus Boiie R* 1 R™ He3aBUCHUMO BBIOpaHbI U3 BOJOPOA.

6
B mob0oM w#3 BapwaHTOB OCYyINECTBIIEHHs Bbille R° BbiOpaH H3 3aMEIIEHHOTO U

HE3aMELIECHHOT O AJIKUIIA.
6
B HekoTOpbIX BapuaHTax ocyLiecTBiIeHHs: R° BBIOpaH U3 MeTHIIA.

7 8
B mobom u3 BapranToB ocymecTsieHus Bbime R’ 1 R” He3aBucruMo BbIOpaHbI U3 BOAOPOAA,

metmna, -CH(CH3),, -CH,-imkionponuia, HUKJIONPONIIA U HUKJIOOyTHIIA.
10
B nmr0o6om m3 BapuaHTOB OCy1ecTBiIeHUs Bhile R BeiOpaH U3 Bopopona, -F u mernna.

B nmro0oM U3 BapuaHTOB OCYINECTBJICHHS BBIIIE N BBIOpaH u3 1-3.
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B coorBercTBMM € JApPYrMM BapHaHTOM OCYLIECTBICHHS MPEAYCMOTPEHbI COEIUHEHUS,
xapakrepusyromuecs: cTpykrypoit popmyast (1), rae L; Beidpan uz —CH,-, -CH(CHj3)-, -NH-,
-N(CHs3)-, SuO.

B cooTBeTcTBHE C APYI'UM BAPpHUAHTOM OCYLICCTBIICHUS MIPEAYCMOTPECHBI COCANHECHUS,

XapakTepusyroumecs CTpykTypoit popmysl (1), rae kompio A npencrasisier coOoi
o<t
NS
N :

B cooTtBeTcTBHH C APYI'UM BAPpHUAHTOM OCYILICCTBJIICHUS IIPEAYCMOTPECHBI COCANHCHUS,

XapakTepusyroumecs CTpykTypoit popmysl (1), rae kompio A npencrasisier coOoi
N ‘s
N
N

B cootBercTBUM C APYTUM BapUaHTOM OCYINECTBJIICHUA MPEAYCMOTPEHDBI COCAUHEHNS,

XapakTepusyroIuecs cTpyktypoit popmyisl (1), rae konbo A npencrasiser coboi
N
4 /N

R¢ Rd

B coorBercTBHH C APYIrUM BapHAaHTOM OCYIICCTBIICHHA TPEAYCMOTPEHbI COCIUHCHUA,

XapaKTepu3yroIuecs CTpykTypoii popmyisl (1), rae koo A BbIOpaHO U3:

N
- k\ u NF
N Y R R

L1 Beibpan uz —CH2-, -CH(CH3)-, -NH-, -N(CH3)-, S u O; R’ BoiOpan u3 F, CI, Br, CN, -
NHz, -NH(CH3), -NHCH(CH3)2, -CH3, LUKJIONIPOINnJia, -CH(CH3)2, -CFQCH3, -OCH3, CF3,
N\

D_HN\S‘;’ <}HN\;§’ <( HNF’ F\O\g @\; § O/I:i;

N
J«Ji/ a b
u3 Bopopona, —NH,, Cl, -CH(CHj3),, MeTwna, 3T, MUKJIONPONMIA | ; R"u R

; R BBIOpan

2

/
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7 2
HE3aBMCHMO BBIOpPaHBI M3 BOAOPONa, MeTHIa W LMkjonponuiaa;, R° u R HesaBucumo

10
BBIOpaHBI U3 Bomopona u MeTmna, R BeIOpaH u3 Bogopoaa, -F u mernna.

ITpumeps! 1-84, npuBeneHHbIE B TaHHOM JOKYMEHTE, MPEICTABIISIOT COOOH WILTIOCTPATHBHBIE
COCIMHEHMs, KOTOPbIE IPEACTABJIICHbl MCKIOYUTEIBHO JUIsl WUIOCTpaUud U HE

NpeAHa3HAYeHbI I OTPAHUYEHUS 00beMa HACTOSALIErO N300PETEHNUS.

Cnenyer mnonumarb, uto ¢(opmyna (I) CTPyKTypHO OXBaTbIBa€T BCE TayTOMEpHI,
CTEPEOM30MepPhl M M30TOINBl MPU HAJIUYUU COOTBETCTBYIOLIEH BO3MOXKHOCTH, a TaKKe
(bapMaleBTUYECKH MPUEMIIEMbIE COJIH, KOTOPBbIE MOTYT OBITh MPEANONIaraéMbIMH UCXOAS U3

XUMHUHYCCKUX CTPYKTYP, B LICJIOM OIMMMCAHHBIX B JAHHOM AOKY MCHTEC.

B cOOTBETCTBHH C OJHUM BAPUAHTOM OCYILECTBJIEHHS, TPEAYCMOTPEHBI COeAUHEHUs HOPMYJT
(I)- V), rme coenuHeHHe TpPENCTAaBICHO B (opMe CBOOOTHOTO OCHOBAHUS WIH

npencTasisieT coboil ero papMaleBTHUECKH MPUEMIIEMYIO COJIb.

B npyrom acnekre HacTosiero n3o0pereHust npeny cMoTpeHsl coenunerus popmy (1) — (IV)
WK uX (hapMaLeBTUUECKU TPUEMIIEMbIE COJH, TPeIHA3HAUYEHHbBIE ISl JICYSHUsT 3a00JICBaHHI,

Hapy LIEHHH, CHHAPOMOB HJIH COCTOSIHHUI, aCCOLMUPOBAHHBIX ¢ (hepmeHTOM PRMTS.

B onHOM BapuaHTe OCYINECTBJICHHUS HACTOSINEr0 W300pETEHHs MPENyCMOTPEHBI COeTUHEHUS
dopmyn (I) — (IV) unu ux QapmaneBTUYECKU TPUEMJIEMbIE COJIM, MPEAHA3HAYEHHBIE s
nedeHus: 3a00JIeBaHUM, HApPYyIIEHWH, CHHIPOMOB WU COCTOSHHUN MyTeM HWHTUOUPOBAHUS

dbepmenta PRMTS.

B npyrom acrnekte HacTosIIEro n3o0peTeHus npeay cMotrpersl coenqunerus popmy (1) — (IV)
wii ux (apMaleBTHYECKH MPUEMJIEMble COJIM, TpPeJHA3HAYEHHbIE IJIsi MPUMEHEHHs B

Ka4eCTBEC JICKAPCTBCHHOI'O IIpe€riapara.

B npyrom acnekTe HacTosiero n3o0pereHust npeny cMoTpeHsl coennnerust popmy (1) — (IV)
Wi uX (apManeBTUYECKH TPUEMJIEMbIE COJIM, TPEIHA3HAUYEHHbIE IJIsI NPUMEHEHUS B
neueHnH 3a00JI€BaHUI, HApYLIEHWH, CHHAPOMOB WJIHM COCTOSIHUH, ACCOLMHPOBAHHBIX C

PRMTS.

B onHOM BapHaHTe OCYINECTBIICHHUS] HACTOSLIETO N300PETEHHsI MPEAYCMOTPEHBI COSTUHEHUS

dopmyn (I) — (IV) unu ux QapmaneBTHYECKU TpPUEMJIEMbIE COJIM, MPEAHA3HAYEHHBIC IS
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NPUMEHEHUS] B JIeYeHUH 3a00NIeBaHMM, HAPYLIEHWH, CHHAPOMOB WM COCTOSHHHM MyTeM

uarnouposanust PRMTS.

B npyrom acrniekre HacTOSIIETO H300pEeTeHHs MTPeNCTaBjeH crnocod narudbuposanus PRMTS,
OCYIIECTBJIIEMBIN TyTEM MIPUMEHEHHsI COeqUHEeHus, BbiOpaHHOro u3 popmy (I) — (IV) nnm

ux (papMaleBTUIECKH TPUEMIIEMbIX COJIEH.

B npyrom acrniekre HacTOALIETO H300pETeHUS PNy CMOTPEH CIIOCco0 JieueHust 3a00IeBaHMIH,
Hapy LIEHUN UJIU COCTOSIHUM, accouuupoBaHHbix ¢ PRMTS, ocymiecTsisieMblit Iy TeM

MPUMEHEHUs1 CoOequHeHusI, BiOpanHoro u3 gopmyi (1) — (IV).

B npyrom acrniekre HacCTOALIETO H300pETeHUs IPENYCMOTPEH CIIoco0 JieueHHst 3a00IeBaHMH,
Hapy LIEHUH WIN COCTOSIHUI, BBIOPAHHBIX U3 MyJIBTU(POPMHON IITHOOIACTOMBI, paka
NPENCTATENIbHOMN JKeJIe3bl U PaKa MOKEINy JOYHOH KeJie3bl, TUM(POMBI U3 KJIETOK MAHTHHHON
30HBI, HEXOPKKMHCKUX TUM(poM 1 nuddy3Hoii B-kpy mHOKIETOUHOH TUM(OMBI, OCTPOTO
MHEJIOMTHOTO JIEHK03a, OCTPOro JUM(pOOIACTHOTO JIEHK03a, MHOXKECTBEHHOW MHEJIOMBI,
HEMEJIKOKJIETOYHOTO PaKa JIETKOTO, MEJIKOKJIETOUHOTO paKa JIETKOro, paka MOJIOYHOM
’KeJIe3bl, TPYKAbI HEraTUBHOTO paka MOJIOYHOI JKeJe3bl, pakKa JKellyAKa, KOJIOPEKTaIbHOTO
paka, paka SMYHHKA, paka MOYEBOTO My3bIPsi, FeMaTOLEUTIOJIIPHOTO Paka, METaHOMBI,
CapKoOMbI, opodapUHIrea bHOMN MIOCKOKJIETOYHON KaPIIMHOMBI, XPOHHYECKOTO MUEJIOT€HHOTO
JIefiK03a, 3MUAEPMaTbHON TIOCKOKJIETOUHON KapILMHOMBI, Ha30(papHuHrea bHON KapLIHHOMBI,
HeWpOoOIaCTOMBI, KAPLIMHOMBI SHIOMETPHS U paKa MIEHKHU MATKH, OCY IIECTBIIIEMbIN My TEM

NPUMEHEHUs1 CoequHeHus, BiOpanHoro u3 gopmyi (1) — (IV).

B npyrom acmekte HAacTOSIIEro H300pETeHHs MPENyCMOTPEHO NMPUMEHEHHE COEIUHEHUS,
BeiOpanHoro u3 Qopmyn (I)— (IV), mwmu ero dapmaneBTHyeckun NPUEMIIEMONH COJH ISt
W3TOTOBJICHNS JIEKAPCTBEHHOTO IIperapaTta, MpeAHA3HAuYeHHOro AU JieueHus 3a0oneBaHuid,

HapyLIeHUN WK COCTOSIHUM, accouupoBaHHbix ¢ PRMTS.

B npyrom acrniekre B HACTOSIIEM H300pETeHUU NIPENyCMOTpeHa (hapMalleBTHIeCKast
KOMTIO3UIIHSI, CONeprkalnasi mo MeHblei mepe ogHo coequnenue Gopmyn (1) — (IV) wnu ero
(apMareBTHYECKH MPUEMIIEMYIO COJIb U TI0 MEHBLIEH Mepe OTHO (papMarieBTUIECKH

NMPpUEMIIEMOE BCIIOMOTATEIbHOEC BEIIECTBO.

B n1pyrom acmekte B HACTOSMIEM W300pEeTEHUHM TPEAyCMOTpeHa (apManeBTuIecKas

KOMIIO3HIIHSI, CONepsKalasi TepaneBTHUeCKH 3((HEeKTUBHOE KOJNUYECTBO COSTUHEHHS (OpMYT
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(D — (IV) wnm ero ¢apmarieBTHUECKH MPUEMIIEMON COJIM, TIpeIHA3HAYSHHAS] JAJIsI IPUMEHEHHSI
B JIedeHNUHU 3a00JIeBaHUH, HAPYIIEHUI MM COCTOSTHHMN, accolMupoBaHHbIX ¢ PRMTS, mytem

BBEICHUS CYOBEKTY, HYKAAIOIIEMYCS B 5TOM.

B npyrom acniekTe HacTosero n300peTeHus! MPENCTaBIEHO MPUMEHEHHE COSAMHEHHI
dopmy (I) — (IV) unm ux papmaLeBTHIECKH IPUEMJIEMBIX COJIeH Mpu 3a00IeBaHMSX,

HapY LICHUSX, CHHAPOMAX HUJTU COCTOSIHUSIX, aCCOLMUPOBAHHBIX ¢ nHruduposanrnem PRMTS,
BBIOPAHHBIX U3 IPYIIIbI, COCTOSIIEH U3 MyJIBTH(POPMHOI MTHOOIACTOMBI, paka
IpeACTaTEeNIbHON JKeJIe3bl U paKa IOKENy JOYHON Kee3bl, TUM(POMBI U3 KJIETOK MAaHTHUHHON
30HBI, HEXO/DKKUHCKUX JTuMpoM u nuddy3Hoit B-kpy mHOKIETOUHON TUM(POMBI, OCTPOTO
MHEJIOUHOTO JIeliKo3a, OCTpOoro JuM¢poOIacTHOTO JIeHK03a, MHOKECTBEHHOH MUEIIOMBI,
HEMEJIKOKJIETOYHOIO paKa JIErKOro, MEJIKOKIETOUYHOIO paka JIErkoro, paka MOJOYHOU
JKeJe3bl, TPYKIIbl HEraTUBHOTO paka MOJIOUHOM JKeJe3bl, paKa JKelyAKa, KOJIOPEKTAJIbHOTO
pakxa, paka IMYHHMKA, paka MOYEBOIO My3bIpsi, F€NaTOLEIUIIOIIPHOIO PaKa, MEJIaHOMBI,
CapKOMBI, OpoapHHIeaIbHON TIIOCKOKJIETOYHOH KapLITHOMBI, XPOHHUECKOT'O MUEJIOT€HHOTO
JeHKO03a, 3MUAEPMAIbHON TNIOCKOKJIETOUHOH KapIIMHOMBI, Ha30(apHuHIeaIbHOH KapLITHOMBI,

HelpoOIacTOMBI, KAPIMHOMBI SHAOMETPHS U PaKa MEeHKH MaTKU.

B ngpyrom acmekte B HacTosieM H300peTeHHUH MpPEeAyCcMOTpeHa (papmaneBTH4ecKas
KOMITO3ULIMSI, COAep KaIIasi TepaneBTHIeCKH 3P (HEKTUBHOE KOJUYECTBO COEAHHEHHs (HOPMYJT
(D) —(IV) wm ux ¢apManeBTHUECKH MPUEMIIEMbIX COJIeH, MpeaHa3HauYeHHAst IJIsl JICYeHUs
3a0oneBaHNl, HAPYIICHUIH WM COCTOSHUH, acconmupoBaHHbIX ¢ PRMTS, mytem BBeneHus

CyOBEKTY, HYKAAIOIIEMYCST B STOM.

B npyrom BapuaHTe OCyLIECTBICHHS HACTOSIIErO H300pETeHHsT COSMHEHUS, UX

CTEePEeOn30MEpPBI WK UX (hapMaLeBTHIECKH IPUEMIIEMbIE COJIN TPENCTABIISIIOT COOOIH:

(1S,2R,5R)-3-(2-(2-amuHO-3 -0 pOMXUHOIUH-7-W1)3THI )-5-(4-amun0-7H-nuppono[ 2,3 -

d]mupumunuH-7-wn)uuKIoneHT-3-eH-1,2-quon (coenunenue 1),

(1S,2R,5R)-3-(2-(2-aMuHO-3 -XJIOPXHHOJIUH-7-1J1 )3T )-5-(4-amuH0-7H-tmppoino| 2,3-

d]mupumunuH-7-w1)UUKIONeHT-3-eH-1,2-1uon (coenuHenue 2);

(1S,2R,5R)-3-(2-(2-amuHO-3-0pOMXUHOIHMH- 7-W1)3TH)-5-(4-amun0-5-rop-7H-

uppoio| 2,3-d JmupuMuuH-7-11) IUKJIONeHT-3-eH- 1, 2-nuon (coennnenue 3);
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(1S,2R,5R)-5-(4-amuno0-7H-muppono| 2,3-d [ mupumuans-7-un)-3-(((2-aMUHOX MTHOJTUH-7 -

WUJT)THO )METHIT ) LINKJIONEHT-3-eH-1,2-11on (coennnenue 4);

(1S,2R,5R)-3-(((2-amMuHO-3 -XIOPXUHOJIHH- 7 -HJI)THO )METHI)-5-(4-amuHo-7TH-nippono[ 2,3-

d|mupuMuIUH-7-WT)IUKIIOeHT-3-eH-1,2-11on (coennHeHue 5);

(1S,2R,5R)-5-(4-amuno0-7H-muppono| 2,3 -d [ mupumuans-7-un)-3-(((2-aMUHOX MTHOJIUH-7 -

W) METHIT)aMHHO )METHIT ) LIUKJIOTIEHT-3-eH- |, 2- 1o (coeauneHue 6);

(1S,2R,5R)-3-(1-(2-amun0-3-0pOMXUHOIHH-7-WT)IpOnaH-2-ui)-5-(4-amuHo-7H-

nupposno|2,3-d lnupumMuauH-7-uia) IMKIoneHT-3-eH- 1,2-nnon (coenunenus 7a u 7b),

(1S,2R,5R)-5-(4-amuno-7H-muppono| 2,3-d Jmupumuaus-7-mmn)-3-(1-((2-

(METHJIAMHUHO )X THOJIMH-7-WJT)OKCH )3 THJT ) IUKJIOTIEHT-3-eH- 1, 2-nuon (coenunenus 8a u 8b);

(1S,2R,5R)-3-(((2-amnHO-3-x710p-5-HTOPX UHONHH-7-HIT)OKCH )METHI ) - 5-(4-amuu0-7H-

npposo| 2,3-d lnupumMunuH-7-1i)-2-MeTHILHMKIONEeHT-3-eH- 1, 2-1uon (coenunenue 9);

(1S,2R,5R)-5-(4-amuno-7H-nuppono| 2,3-d jnupumunus-7-mm)-3-(2-(2-

(MeTHIaMUHO )X MHOJIMH-7-HJ1 )3T ) IUKJIONIEHT-3-eH- 1, 2-uon (coenunenue 10);

(1S,2R,5R)-5-(4-amuno-7H-muppono| 2,3-d [ mupumuaus-7-un)-3-(2-(3-merrnumugaszof 1,2-

a|nupuaNH-7-WJ1)3 THI ) IMKJIONEHT-3-eH- 1,2-nuon (coenunenue 11);

(1S,2R,5R)-3-(((2-amuHO-3-XJ10p-5-HTOPXMHONMH-7-HJT ) OKCH )METHI )-5-(4-amuHo-7H-

nuppotio| 2,3-d JmupumuauH-7-m)-4-MeTHILUKIONeHT-3-eH- |, 2-tnon (coenuHenue 12),

(1S,2R,5R)-3-(2-(2-amuH0-3-XJ10p-5-PTOPXUHOIMHMH-7-W1)3TI)-5-(4-MeTnin-7H-muppono[ 2, 3-

d]mupumunuH-7-wn)uukionenT-3-eH-1,2-nuon (coenunenue 13);

(1S,2R,5R)-3-(2-(2-amuH0-3-xJ10p-5-PTOPXUHOMMH-7-11)3TIN)-5-(4-MeTni- | H-muppono| 3,2-

¢ |mupuans-1-un)uukinoneHT-3-eH-1,2-nuona runpoxnopun (coenuaenue 14);

(1S,2R,5R)-3-(2-(2-amun0-3-x510p-5-PpTOpXUHOMMH-7-11)3TIN)-5-( 1H-uppoino|3,2-

¢ |mupuans-1-un)uuknoneHT-3-ex-1,2-nuon (coequuenue 15);

(1S,2R,5R)-3-(2-(2-amun0-3-x510p-5-PTOpXUHOMHNH-7-11)3TIN)-5-( 7TH-ppoino| 2,3-

d]mupumunuH-7-wn)UUKIONeHT-3-eH-1,2-nuon (coenunenue 16);,



WO0/2019/116302 PCT/1B2018/060015
14

(1S,2R,5R)-5-(4-amuno0-7H-muppono| 2,3-d [ mupumuans-7-un)-3-(((2-aMUHOX MTHOJTUH-7 -

WJT)aMHHO )METHI ) [IUKJIOTIEHT-3-eH- 1,2-11on (coennnenue 17);

(1S,2R,5R)-3-(((2-amuHO-3-X10p-5-)TOPXMHONUH-7-HJT)OKCH )METHI)-5-(4-amuHO-7H-

nuppoio| 2,3-d |[mupuMuguH-7-11) IUKIIOTIeHT-3-eH- 1, 2-non (coennaenue 18),

(1S,2R,5R)-5-(4-amuno-7H-timppoino| 2,3-d Jmupumunus-7-mn)-3-(((2-

(MeTHIIaMIHO )X UHOJINH-7 -1UJT)OKCH )METHIT )IUKJIONIEHT-3-eH- 1,2-nuon (coenunenue 19);

(1S,2R,5R)-3-(1-((2-amuHO-3-x710p-5-PTOPXMHONUH-7-UIT)OKCH )3T )-5-(4-amuHO-7H-

nupposno|2,3-d lmupumuauH-7-u)uuKiIoneHT-3-eH- 1,2-nuon (coenunenue 20a u 20b);,

(1S,2R,5R)-3-(2-(2-aMuHO-3 -XJIOPXUHONUH-7-1J1 )3T )-5-(4-meTun-7H-tmuppono| 2,3-

d]mupuMuInH-7-11)UUKIONEeHT-3-eH-1,2-1uon (coennnenue 21);

(1S,2R,5R)-5-(4-amuno-7H-nmupposno| 2,3 -d Jmupumuans-7-mn)-3-(2-(2-

(uMKII00Y THITAMUHO )X MHOJTUH-7 -HJT)3 THJT ) IMKJIOTIEHT-3-eH- 1, 2-auon (coenunenue 22);

(1S,2R,5R)-3-(2-(2-amun0-3-HTOPpXMHONUH-7-1J1)3 T )-5-(4-amuno-7H-nipposno| 2,3-

d]mupumuauH-7-11)UUKIONEeHT-3-eH-1,2-nuon (coenunenue 23);,

(1S,2R,5R)-3-(2-(2-amuHO-3-XJ10p-5-P TOPXUHOMMH-7-W1)3TU)-5-(4-amun0-7H-

nuppotio| 2,3-d mupuMuuH-7-11) IMKIIOTEeHT-3-eH- 1, 2-muon (coennHenue 24),

(1S,2R,5R)-3-(2-(2-amuH0-3-xJ10p-6-PTOPXUHOIHMH-7-HU1)3TU)-5-(4-amuno-7H-

nuppotio| 2,3-d mupuMuuH-7-11) UMKIIONeHT-3-eH- 1, 2-muon (coennHenue 25),

(1S,2R,5R)-3-(2-(2-amun0-3-x510p-8-PTOPXUHOIHMH-7-HU1)3TH)-5-(4-amuno-7H-

nuppotio| 2,3-d [mupuMuuH-7-11) IMKIIONeHT-3-eH- 1, 2-uon (coennaenue 26),

(1S,2R,5R)-3-(2-(2-amun0-3,3-qumernn-3 H-unnon-6-mn)atun)-5-(4-amuno-7H-

nuppotiof 2,3-d JmupuMuuH-7-11) IMKIIOeHT-3-eH- 1, 2-uon (coennaenue 27),

(1S,2R,5R)-5-(4-amuno-7H-uppono| 2,3-d jmupumunus-7-mn)-3-(2-(2'-
aMuUHOCTIUPO[ IUKJI00y TaH- 1,3'-uHa0 |-6'- 1 )3 Tii ) IMKIIoneHT-3-eH-1,2-11on  (coequHeHue

28):

2

(1S,2R,5R)-3-(2-(2-amuH0-3,5-TUXTOPXUHOIHH- 7-W1)3ThN)-5-(4-amuno-7H-nmuppono[ 2,3 -

d|mupuMunuH-7-11)UUKIONeHT-3-eH-1,2-nuon (coennnenue 29);,
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(1S,2R,5R)-3-(2-(2-aMuHO-3 -XJIOPXHHOIUH-7-1J1 )3T )-5-(2-amuH0-7H-tmppoino| 2,3-

d]mupumunuH-7-wn)uukionenT-3-eH-1,2-quon (coenunenue 30);

(1S,2R,5R)-3-(2-(2-amun0-3-x510p-5-PTOPXUHOMMH- 7-M1)3TH)-5-(4-m30mporni-7H-

nuppoio| 2,3-d [mupuMuguH-7-11) IUKIIOTIeHT-3-eH- 1, 2-mon (coennaenue 3 1),

(1S,2R,5R)-3-(2-(2-amuno0-3-x510p-5-PTOPXUHOIMH-7-111)3TH)-5-(4-( 1 -MeTrn- 1 H-rimpason-

4-un)-7H-muppono[2,3-d Jnupumuais-7-wn)aukioneHT-3-ex- 1,2-nuon (coequnenue 32);

(1S,2R,5R)-3-(1-(2-amun0-3-x510p-5-PTOPXUHOIMH- 7 -1 )IpONaH-2-1in )-5-(4-amuno-7H-

nupposno|2,3-d lmupumuauH-7-ui)uuKiIoneHT-3-eH- 1,2-nuon (coenunenus 33a u 33b),

(1S,2R,5R)-3-(1-(2-amuHO-3 -XIOPXMHONUH-7-WI)IIponaH-2-ui)-5-(4-amuno-7H-

nuppodo[2,3-d JnupumMunuH-7-mi)IUKIONeHT-3-eH- 1,2-nuon (coenuuenus 34a u 34b);

(1S,2R,5R)-3-(1-(2-amuHO- 3 -XJ10p- 5- P TOPXMHOIMH- 7M1 )[TpONaH-2-1i)-5-(4-metnin-7H-

npposio| 2,3-d jnupumMuauH-7-1i ) UMKJIoneHT-3 -eH- 1,2-nuon (coenunenus 35a u 35b),

(1S,2R,5R)-3-(1-(2-amuH0-3-XJ10p-5-PTOPXUHOJHMH-7-WJT ) IPOTAH-2 -1 )-2-MeTHII-5-(4-
metu-7H-upposno| 2,3 -d [nupumMuaus-7-u ) IUKIoneHT-3-eH-1,2-muon  (coennHenuss 36a u

36b);

(1S,2R,5R)-3-(2-(2-amuH0-3-XJ10p-5-P TOPXUHOMHMH-7-WU1)3TU)-5-(4-amuno-7H-

nuppotiof 2,3-d [mupuMuauH-7-m)-2-MeTHILUKIONEeHT-3-eH- |, 2-tnon (coenuHenue 37),

(1S,2R,5R)-3-(1-(2-amuH0-3-XJ10p-5-PTOPXUHOIHMH-7-WJT)IpONaH-2 -1 )-5-(4-amuHo-7H-

nuppotiof 2,3-d JmupuMunuH-7-m)-2-MeTHILUKIONeHT-3-eH- |, 2-tnon (coenuHenue 38),

(1S,2R,5R)-3-(2-(2-amuH0-3-XJ10p-5-P TOPXUHOIHH-7-WI1)3THI)-2-MeTHII-5-(4-MeTrn-7H-

nuppotio[ 2,3-d mupuMuuH-7-11) IMKIIONEeHT-3-eH- 1, 2-uon (coennaenue 39),

(1S,2R,5R)-3-(2-(2-amuH0-3-XJ10p-5-PTOPXUHOMHMH-7-U1)3TH)-5-(4-amuno-7H-

nuppotio[ 2,3-d JmupuMunuH-7-m)-2 -3 THIHUKIIONeHT-3-eH- 1, 2-tnon (coenunaenue 40),

(1S,2R,5R)-3-(2-(2-amuH0-3-x510p-5-PTOPXUHOMMH- 7-H1)3TH)-5-(4-3THn-7TH-niuppono[ 2,3-

d]mupumunuH-7-wn)uuKIoneHT-3-eH-1,2-quon (coenunenue 41);

(1S,2R,5R)-3-(2-(2-amuH0-3-XJ10p-5-PTOPXUHOIMHMH- 7 -W1)3TH)-5-(4-1uKionpori-7H-

uppotio| 2,3-d mupuMunuH-7-11) IUKIIOeHT-3-eH- 1, 2-uon (coennaenue 42),
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(1S,2R,5R)-3-(2-(2-amun0-3-6poM-5-HTOPXUHONUH-7 -1 )3 THI )-5-(4-amuHO-7H-

nuppotio| 2,3-d mupuMuIuH-7-1T) IMKIIOTIeHT-3-eH- 1, 2-non (coennaenue 43),

(1S,2R,5R)-3-(2-(2-amun0-3-0poM-5-hTOpXUHONUH-7-1)3THIN )-5-(4-MeTrn-7H-

nupposo| 2,3-d jnupumMuauH-7-1i1) LMKIONeHT-3-eH- 1 ,2-tnon (coenuHenue 44);

(1S,2R,5R)-3-(1-(2-amun0-3-0poM-5-hTOpXUHONUH-7-WT)ITpoTnaH-2-1i)-5-(4-amuHo-7H-

nupposno| 2,3-d jmupumMuauH-7-uin)uuKIoneHT-3-eH- 1,2-nuon (coenunenus 45a u 45b),

(15,2R,5R)-3-(2-(2-amuH0-6-p TOPXMHONUH-7-1J1)3THN )-5-(4-amuno-7H-timppono| 2,3-

d]mupuMuIUH-7-1T)UMKIIOIeHT-3 -eH- 1,2-tnon (coennaenue 46),

(1S,2R,5R)-3-(2-(2-amun0-5-pTOpXMHONUH-7-1J1)3THIN )-5-(4-amuno-7H-iuppono| 2,3-

d]mupuMuInH-7-MT)UMKIIOTeHT-3 -eH- 1,2-tnon (coennnaenue 47),

(1R,2R,38S,4R,5S)-1-(2-(2-amuHO-3 -XJ10p-5-PTOPXMHOIUH- 7-11)3THI )-4-(4-amuuH0-7H-

npposo|2,3-d Jmupumunun-7-un)ourumkio[3. 1.0]rexcan-2,3-nuon (coequnenue 48);

(1R,2R,38,4R,5S)-4-(4-amuno-7H-nmupposo[2,3-d mupumunus-7-mn)-1-(2-(2-

(MeTHIaMUHO )X UHOJIMH-7-11)3 T )ouiukiio| 3. 1.0]rekcan-2,3-nuon (coenunenue 49);

(1R,2R,38,4R,5S)-4-(4-amuno-7H-mmuppoio[2,3-d mupumunun-7-mn)-1-(2-(2-

(M3OMPONMUIAMUHO )X MHOIMH-7-1J1)3Tui1)ouiukiio[ 3.1.0Jrekcan-2,3-auon (coenunenue 50);

(1R,2R,38,4R,5S)-4-(4-amuno-7H-muppoio[2,3-d mupumunun-7-mn)-1-(2-(2-

(UMKTOOY TMITAMIHO )X UHOJTUH-7 -1 )3 THT)OuumkIio[ 3. 1.0]rexcan-2,3-nuon (coenunenue S1),

(1R,2R,38,4R,5S)-4-(4-amuno-7H-mmuppo:no[2,3-d | mupumunun-7-mn)-1-(2-(2-
(UMK JTOTIPOTIMIIMETHIT )aMUHO )X MUHOTHH-7-11 )3 TH1 ) Onnmkiio[ 3. 1.0]rekcan-2, 3 -quon

(coenunenmue 52);

(1R,2R,38,4R,5S)-4-(4-amuno-7H-mmuppo:no[ 2,3 -d |mupumunun-7-mn)- 1 -(2-(2-amuno-8-

¢bTopxuHOIHMH-7-1n)3TIn)onumkIo[ 3. 1.0]rekcan-2,3-nuon (coequHenue 53);

(1R,2R,38,4R,5S)-1-(2-(2-aMuHO-3-METHIIX UHOJHMH- 7 -1 )3TH )-4-(4-amuno-7H-

nuppotio| 2,3-d Jmupumunun-7-mn)ourmkino[3. 1.0]rekcan-2,3-nuon (coenuHerue 54),

(1R,2R,38,4R,5S)-1-(2-(2-amMuHO-3 -U30NPONTMIX UHOIHUH- /-1 )3 TH )-4-(4-amuHo-7H-

nuppotio| 2,3-d Jmupumunun-7-mn)ourmkiio[3. 1.0]rekcan-2,3-nuon (coequHeHue 55),
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(1R,2R,38,4R,5S)-1-(2-(2-amun0-3-(1,1- 1 TOpa THI )X HHOIHUH-7-11J1)3 T )-4-(4-amuHO-7TH-

nppoio| 2,3-d Jmupumunun-7-mn)oummkiio[ 3. 1.0]rekcan-2,3-nuon (coenuHerue S6),

(1R,2R,38,4R,5S)-1-(2-(2-aMuHO-3-IIUKJIONPONUIX UHOJIHMH- 7-11)3Thi)-4-(4-amuHo-7H-

nppoio| 2,3-d Jmupumunun-7-mn)oummkiio[ 3. 1.0]rekcan-2,3-nuon (coequnenue 57),

(1R,2R,38,4R,5S)-1-(2-(2-amMuHO- 3 -METOKCUXUHOJUH-7-UIT)3THIN )-4-(4-amuno-7H-

nppoio| 2,3-d Jmupumunun-7-mn)oummkino[3. 1.0]rekcan-2,3-nuon (coenuHerue 58),

2-amuHO-7-(2-((1R,2R,3S,4R,5S)-4-(4-amuno-7H-nuppono| 2,3-d [ nupumuaun-7-mm)-2,3-

auruapokcuonuuko[3. 1.0]rexcan- 1-uim)3Tiin)XuHOINH-3 -KapOoHUTpHI (coenuHeHue 59);

(1R,2R,385,4R,5S)-1-(2-(2-amuHO-3 -G TOPXUHOIUH-7-U1)3THI )-4-(4-amuno-7H-nuppono[ 2,3 -

d]mupumunus-7-un)ounmkno[3.1.0]rekcan-2,3-1uon (coenqunenue 60);

(1R,2R,3S,4R,5S)-1-(2-(2-aMIHO-3 -XIOPXUHOJIUH- 7 -11 )3T )-4-(4-amuHo-7H-nuppoino[ 2,3-

d]mupumunus-7-un)ounmkio[3.1.0]rekcan-2,3-1uon (coenqunenue 61);

(1R,2R,38,4R,5S)-1-(2-(2-amuH0-3 -x510p-6-PTOPpXMHONMMUH-7-111)3TH )-4-(4-amuHO-7H-

nuppotio| 2,3-d Jmupumuaus-7-wn)ourmkino[3. 1.0]rekcan-2,3-nuon (coequHeHue 62),

(1R,2R,38,4R,5S)-1-(2-(2-amuH0-3-x510p-8-PTOpXMHONMMUH-7-111)3THI)-4-(4-amuHO-7H-

nuppotio| 2,3-d Jmupumuaus-7-mn)ourmkino[3. 1.0]rekcan-2,3-nuon (coequHeHue 63),

(1R,2R,38,4R,5S)-1-(2-(2-amuHO-3-6poM-6-pTOPXUHOIHH-7-11)3TU )-4-(4-amuno-7H-

nuppotio| 2,3-d Jmupumuaus-7-mn)ourmkino[3. 1.0]rekcan-2,3-nuon (coenuHeHue 64),

(1R,2R,38,4R,5S)-4-(4-amuno-7H-mmuppoio[2,3-d | mupumunun-7-mn)-1-(2-(3-

MeTrumMuaas3o| 1,2-almupunus-7-wn )3t )ounukiio| 3. 1.0 rekcan-2,3-1uomn (coenunerue 65);

(1R,2R,3S,4R 55)-1-(2-(2-amun0-3,3-mumeTmi-3 H-unnon-6-mn)atun)-4-(4-amuro-7H-

nuppotio| 2,3-d Jmupumunun-7-mn)ourmkino[3. 1.0]rekcan-2,3-nuon (coenuHeHue 606),

(1R,2R,38,4R,5S)-1-(2-(2-amuHO-3-X710p-5-QTOPXMHONUH-7-HJ1)3THI )-4-(4-aMUHO-0-METHII-

7H-tmuppono|2,3-d jmupumunun-7-un)oummkio|3.1.0]rexcan-2,3-n1uon (coenuHerue 67);

(1R,2R,38,4R,5S)-1-(2-(2-amMmuHO-3-X10p-6-P TOPXMHONUH-7-HJ1)3THI )-4-(4-aMUHO-0-METHIT-

TH-tmuppomno|2,3-d jmupumunun-7-un)oummkio|3.1.0]rexcan-2,3-n1uon (coenuHerue 68);
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(1R,2R,38,4R,5S)-1-(2-(2-amuHO-3-XJ10p-5-QTOPXMHONUH-7 -1 )3THIN )-4-(4-MeTrn-7H-

nppoio| 2,3-d Jmupumunun-7-mn)oummkiio[ 3. 1.0]rekcan-2,3-nuon (coenuHeHue 69),

(1R,2R,38,4R,5S)-1-(2-(2-amuH0-3-x510p-5-PTrOpxuHONMH-7-11)3TI)-4-( 7TH-muppono[ 2,3 -

d]mupumunua-7-wn)ounukio[3.1.0rekcan-2,3-1uon (coequnenue 70);

(1R,2R,35,4R,5S)-4-(4-amuno-7H-muppo:no[ 2,3 -d | mupumunun-7-un)-1-(2-(2'-
amuHOCcTIMpO[ uKI00y TaH-1,3"-uHnon|-6'-uwn)stin)ounmkio[3.1.0]rekcan-2,3 -auon

(coenunenue 71);

(1R,2R,385,4R,5S)-1-(2-(2-amuHO-3-6poM-5-pTOPXUHOIMHMH- 7-11)3TUi)-4-(4-amuno-7H-

nuppoio| 2,3-d |mupumunus-7-mn)oummkio[3. 1.0]rekcan-2,3-nuon (coenunenue 72),

(1R,2R,3S,4R,5S)-1-(2-(2-amuHO-3 -OpOMXUHOIHMH-7-1i1)3THI )-4-(4-amuHo-7H-tmppoio[ 2,3-

d]mupumunus-7-un)ourmkno[3.1.0rekcan-2,3-1uon (coenunenue 73);

(1R,2R,38S,4R,5S)-4-(4-amuno-7H-mupposno| 2,3 -d mupumuann-7-un)-1-(2-(2-

AMHHOXUHOJIMH-7 - )3Tii)ounmkiio[ 3. 1.0rexcan-2,3-nuon (coenqunenue 74);

(1R,2R,38S,4R,5S)-4-(4-amuno-7H-mmuppoino[ 2,3 -d [nmupumunun-7-mn)- 1-(2-(2-

AMHHOXWHA30JUH-7-1)3 T )ounukiio[ 3.1.0]rekcan-2,3-nuon (coenunenue 75);

(1S,2R,3S,4R,5S)-1-((S)-1-(2-amuHO-3-OpOMXHHOIUH-7-Ui ))IiponaH-2-mui)-4-(4-amuno-7H-

npposo| 2,3-d jmupumunun-7-un)ourmkio[3. 1.0rekcan-2,3-nuon (coenunenus 76a u 76b),

(1S,2R,3S,4R,5S)-1-((S)-2-(2-amuHO-3-XJ10pP-5-O TOPXMHOTUH-7-1J1)- | -IUKJIOTPOTTHIIS THI )-4-
(4-amuno-7H-nmupposno| 2,3 -d [mupumunus-7-nn)ounukio[ 3. 1.0 rekcan-2,3-auom

(coenunenus 77a u 77b);

(1S,2R,3S,4R,5S)-1-(1-(2-amunO-3-X710p-5-PTOPpXMHOMUH-7 -1 )ITponaH-2-ui)-4-(4-aMHHO-
7H-tmuppono|2,3-dmupumunun-7-un)oummkio|3.1.0Jrekcan-2,3-nuon  (coenuneHust 78a u
78b);

(1R,2R,38,4R,5S)-4-(4-amuno-7H-mmuppo:no[2,3-d | mupumunun-7-mn)-1-(2-(2-

AMUHOXUHOJTHH-7-w1)ripornin)ourmkiio[ 3.1.0]rekcan-2,3-nuon (coenunenus 79a u 79b);

(1R,2R,38,4R,5S)-1-(((2-amuHO-3-OpOMXUHOIUH-7-WJT)OKCH )MeTHI )-4-(4-amunO0-7H-

nppotio| 2,3-d Jmupumunun-7-mn)ourmkiio[3. 1.0]rekcan-2,3-nuon (coenunenue 80),
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(1S,2R,3S,4R,5S)-4-(4-amun0-7H-ntmpposno| 2,3-d Jnupumunus-7-mn)- 1 -(((2-aMIHOX HUHOJTH-

7-wn)rro)metmn)onuukio|3.1.0]rekcan-2,3-quon (coenuaenue 81);

(1R,2R,38,4R,5S)-1-(2-(2-amun0-3-(4-propdennn)xunonus-7-ui)stin)-4-(4-amuro-7H-

nppoio| 2,3-d Jmupumunun-7-mn)oummkiio[ 3. 1.0]rekcan-2,3-nuon_(coenuHenue 82),

(1R,2R,38,4R,5S)-1-(2-(2-amuHO-3 -(TIUpUANH-3 -1 )X HHOJIUH- 7-1J1)3TH)-4-(4-amuHO-7H-

nuppotio| 2,3-d Jmupumunun-7-mn)ounmkino[ 3. 1.0rekcan-2,3-muon (coenunenue 83) u

(1R,2R,385,4R,5S)-1-(2-(2-amun0-3 ~(3-MeTUIN30KCA301-4- U)X UHOJTUH-7 - W1 )3THI )-4-(4 -
amuHo-7H-nuppono[2,3-d|nupumuann-7-un)ourukno[3.1.0|rekcan-2,3-n11uon  (coequHEeHNe

84).

B napyrom BapuaHTe OCYILIECTBICHHsS HACTOSILETO HW300pEeTEeHUs] COEOUHEHUs, UX

CTEPEeOH30MEpPBI MJIH UX (hapMaLeBTHIECKH IPUEMIIEMbIE COJIU BHIOPAHBI 3!

(1S,2R,5R)-3-(2-(2-amuH0-3 -OpOMXUHOIMH-7-W1)3THI)-5-(4-amuHo-7H-iuppono| 2,3 -

d]mupuMUINH-7-1T) UKIIONEHT-3-eH- 1,2-n1nona (coenunenwue 1);

(1S,2R,5R)-3-(2-(2-aMuHO-3 -XIOPXHUHOJMUH-7-UJ1)3Th )-S~(4-amuHo-7H-tpposio[ 2,3-

d]mupumuauH-7-11)UUKIONEeHT-3-eH-1,2-muona (coennHenue 2);

(1S,2R,5R)-3-(1-(2-amuHO-3-0pOMXUHOJMH-7-WT)IpONaH-2-mi)-5-(4-amuHo-7H-

npposo| 2,3-d jmupumMuauH-7-1i ) UMKIONeHT-3 -eH- 1,2-nuona (coequHenus 7a u 7b),

(1S,2R,5R)-3-(((2-amuHO-3-XJ10p-5-HTOPXMHONUH-7-HJT ) OKCH )METHI )-5-(4-amuHO-7H-

nuppotio| 2,3-d JmupuMuauH-7-1)-2-MeTHILUKIIONeHT-3-eH- |, 2-nona (coenuHeHue 9);

(1S,2R,5R)-3-(2-(2-amuH0-3-XJ10p-5-PTOPXUHOIHMH-7-11)3THN)-5-(4-MeTnin-7H-nmuppono[ 2,3-

d]mupumunuH-7-w1)uuKIoneHT-3-eH-1,2-muona (coenuaenue 13),

(1S,2R,5R)-3-(2-(2-amuH0-3-x510p-5-PTOPXUHOMMH-7-11)3TIN)-5-(4-MeTni- | H-muppono| 3,2-

¢ |mupuans-1-un)uukinoneHT-3-eH-1,2-1uona runpoxiopuna (coenuaenue 14),

(1S,2R,5R)-3-(((2-amuHO-3-XJ10p-5-HTOPXMHONMH-7-HJT)OKCH )METHI)-5-(4-amuHO-7H-

uppotio| 2,3-d |mupuMuIuH-7-11) IUKJIONEeHT-3-eH- 1, 2-nuona (coenunenue 18);

(1S,2R,5R)-3-(1-((2-amuHO-3-xJ710p-5-PTOPXMHONMH-7-H1IT)OKCH )3T )-5-(4-amuHO-7H-

nppoo| 2,3-d jnupumMuauH-7-1iT) LMKIONeHT-3-eH- 1,2-nona (coequaenue 20a u 20b);
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(1S,2R,5R)-3-(2-(2-aMuHO-3 -XJIOPXHHOJIUH-7-1J1 )3T )-5-(4-MeTrn-7H-tmppoino| 2,3-

d]mupumunuH-7-u1)uuKIoneHT-3-eH-1,2-muona (coenuaenne 21),

(1S,2R,5R)-3-(2-(2-amun0-3-pTOpXMHONNH-7-151)3 TN )-5-(4-amuno-7H-timppoino| 2,3-

d]mupumunuH-7-11)UUKIONeHT-3-eH- 1,2-nona (coeanaenue 23),

(1S,2R,5R)-3-(2-(2-amuH0-3-x510p-5-PTOPXUHOMMH- 7 -U1)3TUI)-5-(4-amuno-7H-

nppoio| 2,3-d |mupuMuIuH-7-1T) IUKJIONEeHT-3-eH- 1,2-nuona (coenunenue 24);

(1S,2R,5R)-3-(2-(2-amun0-3-x510p-6-PTOPXUHOIMH- 7 -U1)3TUI)-5-(4-amuno-7H-

nppoio| 2,3-d |mupuMuguH-7-11) IUKJIONEeHT-3-eH- 1,2-auona (coenunenue 25);

(1S,2R,5R)-3-(2-(2-amun0-3-x510p-8-PTOPXUHOMMH- 7-U1)3TUI)-5-(4-amuno-7H-

npposio| 2,3-d jnupumMuauH-7-1i ) UM KIoNeHT-3 -eH- 1,2-nnona (coequHenue 26);

(1S,2R,5R)-3-(2-(2-amuHO-3,5- AMXJIOPXUHOIUH-7-11)3TN )-5-(4-amuHO-7H-nupposno[ 2,3 -

d|mupuMUINH-7-1)IUKIONEHT-3-eH-1,2-a1ona (coenunenue 29);

(1S,2R,5R)-3-(2-(2-amuHO-3-XJ10p-5-P TOPXUHOIHMH-7-UT)3THI ) -5-(4-r30mpornii-7H-

nuppotio| 2,3 -d JmupuMuuH-7-11) IUKJIONEeHT-3-eH- 1, 2-nuona (coenunenue 31);

(1S,2R,5R)-3-(2-(2-amuH0-3-x510p-5-P TOPXUHOIHMH-7-11)3THI)-5-(4-( 1 -Me - | H-riupazon-

4-un)-7H-muppono[2,3-d JnupumMuauH-7-win ) HUKIoneHT-3-eH-1,2-nrona (coequuenue 32);

(1S,2R,5R)-3-(1-(2-amuH0-3-XJ10p-5-PTOPXUHOIHMH-7-WT ) IpONaH-2 -1 )-5-(4-amuHo-7H-

npposo| 2,3-d JnupuMuauH-7-1i1) LMKJIONeHT-3-eH- 1 ,2-nona (coequuenus 33a u 33b);

(1S,2R,5R)-3-(1-(2-aMuHO-3 -XJIOPXHHOJIUH-7-HJI)[TponaH-2-ui)-5-(4-amuno-7H-

npposio| 2,3-d jnupuMuIuH-7-1i1) LMKJIONeHT-3 -eH- 1 ,2-nona (coenuuenus 34a u 34b);

(1S,2R,5R)-3-(2-(2-amuH0-3-XJ10p-5-PTOPXUHOMHMH- 7 -U1)3TH)-5-(4-amuno-7H-

nuppotio| 2,3-d mupuMunuH-7-m)-2-MeTHILHUKIONEeHT-3-eH- |, 2-nnona (coequnenue 37),

(1S,2R,5R)-3-(1-(2-amun0-3-XJ10p-5-PTOPXUHOIHMH- 7 -WJT)IPONaH-2-1i)-5-(4-amuHo-7H-

muppotio| 2,3-d [mupuMunuH-7-m)-2-MeTHILHUKIONEeHT-3-eH- |, 2-nnona (coequHenue 38),

(1S,2R,5R)-3-(2-(2-amun0-3-x510p-5-PTOPXUHOMMH- 7 -U1)3TU)-5-(4-amuno-7H-

uppotio| 2,3-d JmupuMuuH-7-1)-2-3 THIIHUKIIONEHT-3-eH- 1, 2-nuona (coenunenue 40);
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(1S,2R,5R)-3-(2-(2-amun0-3-x510p-5-PTOPXUHOMMH- 7-W1)3TI)-5-(4-3TH-7TH-nmuppono[ 2,3-

d]mupumunuH-7-u1)UuKIoneHT-3-eH-1,2-muona (coenuaenue 41),

(1S,2R,5R)-3-(2-(2-amuH0-3-XJ10p-5-PTOPXUHOIMH- 7 -W1)3TUI)-5-(4-mukonpori-7H-

ppoio| 2,3-d |mupuMuIuH-7-11) IUKJIONEeHT-3-eH- 1,2-nuona (coenunenue 42);

(1S,2R,5R)-3-(2-(2-amun0-3-6poM-5-hTOPpXUHONUH-7 -1 )3 THI )-5-(4-amuHO-7H-

nppoio| 2,3-d |mupuMuIuH-7-1T) IUKJIONEeHT-3-eH- 1,2-nuona (coenunenue 43);

(15,2R,5R)-3-(2-(2-amun0-3-0poM-5-hTOpXUHONUH-7-1T)3THIN )-5-(4-MeTrn-7H-

nupposno|2,3-d lnupumMuauH-7-1in)UMKIoneHT-3-eH- 1,2-1uona (coequHenue 44);

(1S,2R,5R)-3-(1-(2-amuno-3-6pomM-5-pTOpXUHONUH-7-UT)ITponaH-2-un)-5-(4-amuno-7H-

nuppodo[2,3-d JnupumMunuH-7-11)IUKIONeHT-3-eH- 1, 2-nrona (coenunenus 45a u 45b),

(1S,2R,5R)-3-(2-(2-amMmuHO-0-PTOPXMHOIUH- 7-1J1)3THI)-5-(4-amuno-7H-timppoio[ 2,3-

d|mupuMUINH-7-1)IUKIONEHT-3-eH-1,2-a1ona (coenunenue 46);

(1S,2R,5R)-3-(2-(2-amuHO-5-HTOPpXMHONUH-7-1J1)3 T )-5-(4-amuno-7H-nipposno| 2,3-

d]mupumuauH-7-11)UMKIONEeHT-3-eH-1,2-mnona (coenunenue 47),

(1R,2R,38,4R,5S)-1-(2-(2-amuH0-3-x510p-5-PTOpXMHONMMH-7-111)3THI)-4-(4-amuHO-7H-

nuppotiof 2,3-d JmupumunuH-7-wn)ounmkio[ 3. 1.0]rekcan-2,3-nuona (coequHeHue 48);

(1R,2R,38,4R,5S)-1-(2-(2-aMuHO-3-METHIIXUHOJIHH- 7 -W1)3Tw )-4-(4-amuno-7H-

nuppotio| 2,3-d JmupumunuH-7-wn)ounmkino[ 3. 1.0]rekcan-2,3-nuona (coequHenue 54);

(1R,2R,38,4R,5S)-1-(2-(2-aMuHO-3 -XJIOPXUHOIHH- 7 -1 )3THI )-4-(4-amuna0-7H-muppono[ 2,3 -

d]mupumunun-7-wn)ounukino[3.1.0]rekcan-2,3-nuona (coequnenue 61);

(1R,2R,38,4R,5S)-1-(2-(2-amuHO-3 -x510p-6-PTOpXMHONMMH-7-1131)3THI)-4-(4-amuHO-7TH-

nuppotio| 2,3-d JmupumunuH-7-wn)ounmkino[ 3. 1.0rekcan-2,3-nuona (coequHenue 62);

(1R,2R,38,4R,5S)-1-(2-(2-amuHO-3-6poM-6-pTOPXUHOIHH- 7-11)3Th )-4-(4-amuno-7H-

nuppotio| 2,3-d Jmupumunus-7-wn)ounmkino[ 3. 1.0]rekcan-2,3-nrona (coequHenue 64);

(1R,2R,38,4R,5S)-1-(2-(2-amuHO-3-6poM-5-PpTOpXUHOIHMH-7-11)3Th )-4-(4-amuuo-7H-

nppotio| 2,3-d Jmupumunun-7-mn)ourmkiio[3. 1.0]rekcan-2,3-nuona (coequHerue 72) u
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(1R,2R,385,4R,5S)-1-(2-(2-amuHO-3 -OpOMXUHOIHMH- 7-11)3TH)-4-(4-amuHo- 7TH-nippono[ 2,3-

d]mupumunus-7-wn)ounukino[3.1.0]rekcan-2,3-1uona (coequnenue 73).

B npyrom BapuaHTe OCYyLIECTBIICHUSI HACTOSIIETO N300PETEHHS COSTMHEHMUS, MX

CTEPEON30MEPHI WIIN UX (papMalleBTUIECKH ITPHEMIIEMbIE COJIM BBIOPAHBI U3:

(1S,2R,5R)-3-(2-(2-amuH0-3-x510p-5-PTOPXUHOIMH- 7-111)3TNN)-5-(4-MeTnin-7H-nuppono[ 2,3-

d]mupuMunuH-7-11)UUKIONeHT-3-eH-1,2-tnona (coenuaenue 13);

(1S,2R,5R)-3-(2-(2-amun0-3-x510p-5-PTOPXUHOMMH- 7-U1)3TUI)-5-(4-amuno-7H-

nppoio| 2,3-d |mupuMuIH-7-11) IUKJIONeHT-3-eH- 1,2-nuona (coenunenue 24);

(1S,2R,5R)-3-(1-(2-amuH0-3-x510p-5-PTOPXUHOIMH- 7 -1 )IpONaH-2-uin )-5-(4-amuno-7H-

nuppodo[2,3-d JnupumMunuH-7-1n)IUKIONeHT-3-eH- 1,2-nrona (coenunenus 33a u 33b),

(1S,2R,5R)-3-(2-(2-amuHO- 3 -XJ10p-5- P TOPXMHOIHMH- 7-HIT)3THI ) - 5-(4-amuu0-7H-

npposo| 2,3-d jnupumunuH-7-ui)-2-MeTHILHUKIONEeHT-3-eH- 1, 2-nrona (coenunenue 37);

(1R,2R,38S,4R,5S)-1-(2-(2-amuHO-3 -XJ10p-5-PTOPXMHOINH- 7-1i1)3THI )-4-(4-amuuH0-7H-

nuppotio| 2,3-d Jmupumunus-7-un)ounmkino[ 3. 1.0rekcan-2,3-nrona (coequHerue 48);

(1R,2R,38,4R,5S)-1-(2-(2-amuH0-3 -x510p-6-PTOpXMHONMMH-7-111)3 T )-4-(4-amuHO-7H-

nuppotiof 2,3-d JmupumunuH-7-wn)ounmkino[ 3. 1.0]rekcan-2,3-nrona (coequHeHue 62);

(1R,2R,38,4R,5S)-1-(2-(2-amuHO-3 -OpOMXUHOIHH- 7-11)3TH )-4-(4-amuHo-7H-niuppono[ 2,3-

d]mupumunun-7-wn)ounukino[3.1.0]rekcan-2,3-nuona (coequnenue 73);

(1S,2R,5R)-3-(2-(2-amuHO-3 -0 pOMXUHOIUH-7-W1)3THI )-5-(4-amuna0-7H-nuppono[ 2,3 -

d]mupumunuH-7-wn)UUKIoneHT-3-eH-1,2-muona (coenunenue 1),

(1S,2R,5R)-3-(2-(2-amun0-3-x510p-6-PTOPXUHOIMHMH- 7 -U1)3TH)-5-(4-amuno-7H-

uppotio| 2,3-d |[mupuMuIuH-7-11) IUKJIONEeHT-3-eH- 1, 2-nuona (coenunenue 25);

(1S,2R,5R)-3-(((2-amuHO-3-XJ10p-5-HTOPXMHONNH-7-HJT)OKCH )METHI)-5-(4-amuHO-7H-

uppotio[ 2,3-d |[mupuMuIuH-7-11) IUKJIONEeHT-3-eH- 1, 2-nuona (coenunenue 18);

(1S,2R,5R)-3-(1-(2-amuHO-3 -XJIOPXHHOIUH-7-WJI)[TpOonaH-2-ui)-5-(4-amuno-7H-

nppoo| 2,3-d jnupumMuauH-7-1i1) LMKJIONEeHT-3-eH- 1, 2-nona (coenuaenus 34a u 34b);
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(1S,2R,5R)-3-(1-(2-amuH0-3-xJ10p-5-PTOPXUHOIHMH- 7 -1 )IpONaH-2-1i)-5-(4-amuHo-7H-

uppotio| 2,3-d [mupuMunuH-7-m)-2-MeTHILHUKIONeHT-3-eH- |, 2-nona (coequHerue 38),

(1R,2R,38,4R,5S)-1-(2-(2-aMuHO-3 -XJIOPXUHOIHMH-7-11)3THI)-4-(4-amura0-7H-uppono[ 2,3 -

d]mupumununs-7-wn)ounukino[3.1.0]rekcan-2,3-1uona (coequnenue 61);

(1S,2R,5R)-3-(2-(2-amun0-3-6poM-5-hTOPpXUHONUH-7 -1 )3 THI )-5-(4-amuHO-7H-

nppoio| 2,3-d |mupuMuIuH-7-1T) IUKJIONEeHT-3-eH- 1,2-nuona (coenunenue 43);

(1S,2R,5R)-3-(1-(2-amuno-3-0poM-5-pTOpXUHONUH-7-WT)ITponaH-2-ui)-5-(4-amuno-7H-

nupposno|2,3-d lnupumMuauH-7-1ia) IMKIONeHT-3-eH- 1,2-nona (coequHenue 45a),

(1S,2R,5R)-3-(2-(2-amun0-3-0pom-5-pTOpXUHONUH-7-UT)3THN )-5-(4-MeTun-7H-

nuppodo[2,3-d JnupumMunus-7-mn)UMKIONeHT-3-eH- 1, 2-nrona (coenunenue 44),

(1R,2R,3S,4R,5S)-1-(2-(2-amun0-3-6pomM-5-propxuHonuH-7-nn)atun)-4-(4-ammuno-7H-

npposo| 2,3-d Jnupumunun-7-un)ourmkio[3. 1.0]rekcan-2,3-nuona (coequuenue 72) u

(1R,2R,38,4R,5S)-1-(2-(2-amuHO-3-0poM-6-pTOPXUHOHMH-7 -1 )3TU )-4-(4-amuno-7H-

nuppotio| 2,3-d JmupumuauH-7-mn)ourmkino[3. 1.0]rekcan-2,3-nuona (coequHeHue 64).

TTonpobHoe onucanue U300PETEHUS

Onpenenedusi U COKPAILEHUs]

Ecnu He ykazaHO WHOE, TO CJIEIYIOIIME TEPMUHBI, UCTIOJNB3yeMble B OMUCAHUM U (hopmyie

I/1306peTeHI/I$I, HMCKOT HUXKCITPUBCACHHBIC 3HAUCHUSA.

B nensix oObscHeHHs onmucaHusl OyAyT MCIOJIB30BATHCS CIEAYIOLINE ONMpPENENICHUs], U, €CIIH
5TO YMECTHO, TE€PMHHBI, HCIOJb3yeMble B (POpME EeIWHCTBEHHOTO YHCJA, TaKke OyayT

BKJIFOYATh (POPMY MHOKECTBEHHOI'O YHCJIA, U HAOOOPOT.
TepMHHBI «TaJIOTeH» U «TaJIOTeHO» 03HadaeT (rop, xJop, OpoM miu Hox.

TepMuH «ankwim O3HAYaAET yIVIEBOJOPOAHBIN paaMKal, MOJYYEHHBIH W3 AJIKaHA, KOTOPBIH
COIEPKUT HCKJIIOYMUTENIBHO aTOMBbl YIJIepoJa M BOAOPOJAa B TIJIABHOM LENH, HE
NpeayCcMaTPUBAET KaKOH-THOO HEHACHIIIEHHOCTH, CONEPKUT OT OJHOrO /O INECTH aTOMOB
yIJepoAa U MPUCOECAUHEH K OCTAJIbHOM 4YaCTU MOJIEKYJIbI MOCPENCTBOM OJUHAPHOHN CBSI3H,

Harpumep, (C,-Celamkun wmm  (C,-Cy)ankun, WUTFOCTPATHBHBIE TPYMIBI  BKIFOYAIOT,
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HarpuMep, METHJI, STHI, H-TIPOMWI, 1-MeTHI3THI (M30MpONi), H-OyTHI, H-TIEHTHJ H T. II.
Ecnu He ykazaHO WM HE MEPEUUCIIEHO OOpaTHOE, TO BCE AJKHUIIbHBIE IPYIIIIbI, OMHUCAHHBIC
WIN 3asBJICHHBIE B JAHHOM JOKYMEHTE, MOTYT UMETh NPSAMYK LENb WIH PAa3BETBICHHYIO

LECIIb.

TepMuH «ankeHWI» O3HA4aeT yriIeBOAOPOAHBIN paguKall, coaepxamuii 2-10 atomos
yIJIepoJa U MpeayCMaTPpUBAIOLIUMI 10 MEHbIIEH Mepe OJHY YIJIEPOA-YIVIEPOAHYIO ABOMHYIO
cBs13b. Heorpanuunpsaronue npuMeps! alKeHWIbHBIX TPy BKJIOYAKOT, Hanpumep, (C,-
Ce)ankenm, (Cy-Cy)ankenw, 3TeHnt, |-npomnenn, 2-nporneHu (aJUTiiI), U30MPOIEHIT, 2-
meTui-1-nponenun, 1-Oytenun, 2-0yrennn u T. . Ecnu He yka3zaHO Win He epevrcIeHo
o0paTHOeE, TO BCE aJIKEHUJIbHBIE IPYTIIbI, ONMUCAHHbIE UJIH 3asIBIICHHBIE B TJAHHOM JIOKY MEHTE,

MOT'YT UMETD MPAMY IO LICIIb WU PA3BETBJICHHYIO LICTIb.

TepMuH «ankuHUIY O3HAYAET YIJIEBOAOPOAHBIN paaukal, cogepxamuii 2-10 atomos
yIJIeposia U MpeayCMaTPUBAIOLINI IO MEHbIIEH Mepe OJIHY YIJIePOA-YIIIEPOAHY O TPOHHYIO
cBsi3b. Heorpannumnparoiye npuMepsl aTKUHIIbHBIX TPy BKIOYar0T, Hanpumep, (Cs-
Co)anxunmi, (C,-Cy)anKuHWI, STHHWI, TPOUHWI, OyTHHWI U T. 1. EC/iu He yka3aHO Wiu He
NepevrciIeHo 00paTHOE, TO BCE aJIKUHIIIbHBIE TPY b, OMMCAHHBIC HJIN 3asIBJICHHBIC B

AaHHOM JOKYMECHTE, MOTYT UMETD IMPAMY IO LEIb UK PA3BETBJIICHHY IO LCIIb.

TepMuH «rajoreHajKWI» O3HAYAET ANKWJIbHYIO TPYIIY, OMPENEeNICHHYIO BBIIIE, KOTOpas
3aMelleHa OJHMM WM Oojiee aTOMaMd TrajioreHa, OmpeaejeHHbIMH Bbie. Hampumep,
o3HauaeT (C;-Ce)ranorenankun wiu (C;-Cy)ranorenankun. CoOOTBETCTBYIOIUM 00pa3om,
rajloreHaJIKUII MOXKET MPEACTAaBISATh COOOH MOHOTAJOTeHAJKII, AWTAJOTeHANKUT HWIN
MOJINTAJION€HAJIKIII, B TOM YHCJIe TeprajoreHankua. MOHOraJOreHaIKUI MOKET COIepIKaTh
OIIMH aTOM Hona, Opoma, xjopa wiu ¢propa. JuranoreHaaKUIbHbIE U TOJUTAJIOT€HATKIIIbHbIE
IPYIIBl MOTYT OBITh 3aMEINeHbl IBYMs HJIH OoJiee aTOMaMH OJHOTO TajJioreHa WIN
KOMOWHALMEd  aTOMOB  pA3JIMYHBIX  TaJIOT€HOB. CootBercTByIOmMUM  00pa3oMm
MOJIMTaJIONeHANIKMT 3aMellleH He Oonee 4yem 12 atomamu rajoreHa. HeorpaHuuuBaroigue
NPUMEpPbI FAIOTCHANKIIA BKIIOYAIOT GTOPMETHI, TU(TOPMETHI, TPUPTOPMETHII, XJIOPMETHII,
IUXJIOPMETHJI, TPHUXJIOPMETWN, NeHTaQTOpaTWi, renTadTopmponuwi, AUPTOPXIOPMETHI,
auxygoppropmMeTii, AUPTOPITHI, TUPTOPHIPONUI, AUXJIOPITHI, AUXJOPIPOMMI H T. IL
INeprasoreHaqkui O3HA4aeT AJKWI, BCE aTOMbl BOAOPOJA KOTOPOTO 3aMeLIeHbl aTOMaMH

rajoresa. Eciu He YKa3aHO WK HE MNEPCUUCIICHO 06paTHOC, TO BCE€ TaJIOICHAJIKUJIBHBIC
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I'PYIIIbI, OMMUCAHHBIE NI 3asABJICHHBIC B JAHHOM JOKYMECHTC, MOTYT UMCTDH MPAMY IO LCIIb U

Pa3BETBJICHHYIO LECTIb.

TepMUH «amKOKCHW» O3HA4YaeT QJKWIbHYK TPYMIy, TMPUCOSTUHEHHYIO IOCPEICTBOM
KHCJIOPOAHOM CBSA3U K OCTaJbHOM 4aCTH MOJEKyJbl. TUNWMYHBIMUA NPUMEPAMH TaKUX TPy
sisttoress -OCHs u -OC,Hs. Ecnn He yka3aHO wiM He TNEpeYrciieHO OOpaTHOe, TO BCe
AJIKOKCUTPYIIIIbI, ONMNCAHHBIC WJIN 3asABJICHHBIC B JAHHOM OJOKYMECHTC, MOT'YT UMCTh IPAMYHO

LCMb WX PAa3BETBJICHHYO LECIIb.

TepMUH  «AJIKOKCHAJIKWIDY O3HAYaeT  AJKOKCUIPYIIy, OIPEAEIICHHY IO BBILIIE,
HEIMOCPEACTBEHHO CBS3AHHYIO C QJKWUJBHON TPYNMOW, ONPEAEIEHHOW BbILIE, HAMPUMeEp, -

CHz-O-CH3, -CHz-O-CHzCH3, 'CHZCHZ-O-CH3 UT. IL

TepMUH «UMKJIOAJKWI» O3HAYAET HEAPOMATHYECKYID MOHO- WM MOJHLUKIHYECKYHO
KOJIBLIEBYIO CHCTEMY, conepskairyto 3-12 atomoB yriepoaa, Takyro kak (Cz-Cio)uukioanku,
(C5-Co)LMKIOANKWI, LUKJIONPONUJ, LUKIOOYTHI, LHMKJIOMEHTWI, LIHUKJIOTeKCHI M T. I
[IpuMepbl TNOJMUMKIMYECKUX LUKIOAJKHIBHBIX TPy BKJIIOYAIOT O€3 OrpaHu4YeHus
nepruipoHaQTUIIbHYIO, aJaMaHTHIbHYI0 W HOPOOPHWJIBHYIO TPYIIIbI, COEJUHEHHbIE
MOCTHUKOBOU CBSI3bIO HUKIUYCCKUE T'PYHIIbl WIIH cnnpo6nunknnt{ecxne TPYIIIbI, HAIIPpUMED,

crupo(4,4)HOH-2-UI U T. 0.

TepMuH «apwin» O3HaA4aeT apOMAaTUYECKHUM pagukall, coaep:kaimuil 6-14 aToMoB yriepona, B
TOM YHCJIE MOHOLIUKJIHYECKHE, OMLINKIIMYECKUE U TPULUKIHYECKHE apOMATHYECKHE CUCTEMB,

Takue Kak (peHm, HaQTHI, TeTparuapoHad T, HHAAHWI U OU(pEHIIT U T. IL.

TepMI/IHbI (TETCPOHUKIIMIECKOE  KOJIbLIO», HIIH (TETCPOLUKIIMIIBHOE KOJIbLO», HIIH
«TeTepOLUKIIIDY, €CIM He YKa3aHO MHOE, O3HAYalT 3aMELIeHHOE WM HEe3aMELIeHHOe
HeapoMaTtudeckoe 3-15-ujgeHHoe KOJbLO, KOTOPOe COAEP>KUT aTOMBI yIJepoAa U OJUH WIH
Oonee rerepoaToMoB, He3aBUCHMO BeIOpaHHBIX 13 N, O nmu S. I'eTeporukimyaeckoe KOJbLO
MOXET MPEICTABIISATh COOOH MOHO-, OU- HITH TPULMKJINIECKYEO KOJIBLEBYIO CUCTEMY, KOTOpast
MOKET BKJIFOYATb KOHACHCHUPOBAHHBIC, COCAUHCHHBIC MOCTHUKOBOM CBA3BIO 500051
CIMPOKOJBLEBbIE CHCTEMBL, M aTOMBbl a30Ta, YIVIEPOAA, KHUCIOpPOAAa WM Cephbl B
reTEPOLMKINIECKOM KOJIbLIE HEOOsI3aTeIbHO MOTYT OBITh OKHCIIEHBI 0 PA3JINYHBIX CTETICHEH
okucieHmsa. Kpome Toro, arom asora MOXeT OBITh HEOOS3aTeNbHO KBATEPHU30BAH,
TeTePOLUKJINIECKOe KOJbLIO MIIN FeTePOLUKINI MOTYT HEOOs3aTeIbHO CONEPKaTh OfHY WU

Gonee one(hUHOBBIX CBsI3€il, M OAMH WX [[BA aTOMA YIJIEpOJa B reTePOLMKINIECKOM KOJIbLIE



WO0/2019/116302 PCT/1B2018/060015
26

WIH TeTePOIMKIUIIE MOTyT ObITh pasmeneHbl nocpenctsoMm -CFp-, -C(O)-, -S(0)-, S(O), u
T. 1. Kpome TOro, rerepoLuKINyYecKoe KOJBIO TaKXKe MOXKET ObITh KOHAEHCHPOBAHO C
apoMaTuueckuM KojblioM. HeorpaHuduBaroiiye mNpUMepbl TeTEPOLUKINYECKUX KOJell
BKJIFOYAIOT A3€THUAMHWI, OCH30MHMPAHWI, XPOMAaHWJ, NEKAarHAPOM3OXHHOJWI, WHIOJWHUI,
W3OMHIOJMHWI, HW30XPOMAaHWI, HM30THA30JUIUHII, HW30KCA30JMOUHWI, MOP(OIUHUI,
OKCa30JIMHUII, OKCa30JIMANHNUII, 2-OKCONMUMepa3suHUI, 2-OKCONMUMEPUINHNUII, 2-
OKCOMUPPONUAUHWI,  2-OKCOA3€MUHWJ,  OKTaruAPOMHIONWJ,  OKTaruApOU3OMHIONNI,
NEePruipoa3enuHmi, MUNEPasuHWI, 4-NMUNEePUAOHW, NUPPOIMAUHWI, TNUIEPUANHUI,
(beHoTHasnHUI, (PEeHOKCA3UHIWI, XUHY KIUAMHWI, TeTPAruapON30XHHOIMII, TeTPparuapodypu,
TeTParuApONupaHu, THUA30JIMHUIL, THA30JIUIAUHNTL, THAMOPQOITUHUI,
THAMOP(OIMHUICY Tb(OKCH, THAMOP(OIHMHUIICY Tb() OHUHOJIHH, OeH30IOKC O,
TETPAruIPOXUHONNH, TETParuapoOEH30MupaH U T. M. | eTepOLUKINYECKOe KOJIBLO MOXKET
ObITb NPUCOENUHEHO MO JIFOOOMY aTOMy TIe€TepOLMKJINYECKOrO KOJbIA, YTO IMPUBOIUT B

pesyibrare K 00pa30BaHUIO CTAOMIBHON CTPYKTYPBL

TepMuH «reTepoapuiry, eciiu He YKa3aHO WHOE, O3HAYaeT 3aMEIIeHHOe WIN He3aMeIeHHOe S-
14-yneHHOE  apOMATHYECKOE TeTEPOLMKINYECKOe KOJBIIO ¢ OXHHUM Wid  Oosee
rerepoaToMamu, HezaBUcUMO BeiOpaHHbIMU 13 N, O win S. ['eTepoapii MOKET MPEACTABISAT
co0Oi MOHO-, OM- WM TPHUIMKINYECKYIO KOJBILEBYIO CHUCTEMY. I'eTepoapuibHOE KOJBIIO
MOKET OBITh MPHUCOEIUHEHO MO JIFOOOMY aTOMy reTepOapUIbHOTO KOJIbLA, YTO MPUBOIHUT B
pesyabraTe K OOpasoOBaHHIO CTaOWIBHOW CTPYKTypbl. HeorpaHuuuBaromue MNpuUMepsl
reTEPOaPUIIbHOTO KOJIbI[A BKJIFOYAIOT OKCA30JIMI, W30KCA30JIMI, HMHUOA30Jui, Qypu,
WHJIOJIMII, U30MHIOJMIII, TUPPOJIKI, TPUA3ONUII, TPUASHHUJ, TE€TPA30JIMI, THEHHUII, THA3OJIWII,
HN30THA30JINII, MUPUANAIL, MUPUMHUIUHAIIL, MUpa3uHUI, MUPUOA3UHNII, 66H30(1)ypaHI/IJ'I,
OeH30THA30MIII, OEH30KCA30JIIII, OEH3UMUIA30IUII, OSH30THEHUI, KapOa30JIuI, XHHOJIUMHHUI,
HU30XHUHOJIMHWJI, XWHA30JHMHHWJI, ITHHHOJHWHHUII, Ha(bTI/IpI/II[I/IHI/IJI, OTCPUAUHUIL, [IyPHUHHUII,
XHWHOKCAJIMHUIJI, XHUHOJINII, HN30XHHOJINII, THAAHUA30JINUII, UHIOOJN3HUHHII, AKPUOUHNUII,

benaszuHMN, PTaNASHHWI U T. 1.

CoenuHeHHs MO HACTOSIIEMY H300PETEHHI0O MOTYT WMETh OIMH WM Oojiee XHPaTbHBIX
LEHTPOB. AOCOMIOTHAS CTEPEOXHMHSI B KAXKIOM XHUPAJIBHOM LIEHTPE MOXKET IMPENCTaBISATH
coboii «R» wmmm «S». CoenuHeHHS MO HACTOSAIIEMY H300PETEHUIO BKIIIOYAIOT BCE
IMacTepeoMepbl U SHAHTHOMEPBl U HMX CMecHu. Ecin cnenmaipbHO HE YKa3aHO HHOE, TO

YIOMUHAHWE OTHOTO CTEPEOM30MEpa HCIONB3YETCsl B OTHOLICHHUH JIFOOOrO M3 BO3MOXKHBIX



WO0/2019/116302 PCT/1B2018/060015
27

crepeon3oMepoB. Besikmii pa3, Koraa cTepeou3oMepHasi KOMIO3HULIMS He ONpeeieHa, CIeayeT

NMOHUMATD, YTO BKJIFOUECHDBI BCEC BO3BMOXKHbBIC CTCPEOU3OMEPDI.

TepMun «cTepeon3oMep» O3HA4YaeT COENMHEHHE, COCTOSALIEeE M3 OAMHAKOBBIX AaTOMOB,
CBA3aHHBIX C TMOMOLIBK) OJMWHAKOBBIX CBs3€H, HO HMEKIIMX pa3JIMYHbIE TPEXMEPHBIE
CTPYKTYpbl, KOTOPBIE HE€ SBISIIOTCS B3aUMO3aMEHSEMBbIMH. TpEXMEpHbIE CTPYKTYpPBI
Ha3bIBAlOT KOHuUrypauusmMu. Ilpy UCHONB30BaHMM B JAHHOM JIOKYMEHTE TEPMUH
«3HAHTUOMEp» O3HA4aeT JBa CTEPEOU30MEpa, MOJIEKYJbl KOTOPBIX SBJSIIOTCA  HE
COBIAJAIOLIUMH TP HAJOXKEHUU 3€PKaJIbHBIMH OTOOpPaXEHUSIMH ApPYr apyra. TepMuH
«XHUpaAJbHBIM LEHTP» O3HA4YaeT aTOM yIJIepOAa, K KOTOPOMY IIPUCOECIMHEHBI YEThIPE
pasnuuHble rpynmnel. IIpu UCnoab30BaHUM B JaHHOM JOKYMEHTE TEPMHH «IHACTEPEOMEPHD)
O3HAYaeT CTEPEOU30MEPBI, KOTOPBIE HE SIBIISIIOTCS SHAHTUOMEpaMU. TepMUHBI «paLeMaT) WIH

«paneMuieCcKas CMEChb» O3HaA4YalOT CMECh pPaBHBIX yacTe 9HaHTUOMEPOB.

«TayTomMep» O3HaUaeT COEOMHEHHE, KOTOPOEe MOABEPraeTcs OBICTPBIM MPOTOHHBIM CIBUTAM
OT OJHOTO aTOMa COEAMHEHHUs K Jpyromy aTtoMmy coenuHeHusi. Hekxotopsle coenuHeHwus,
ONUCAHHBIE B JAHHOM JOKYMEHTE, MOTYT CYIECTBOBaTb B BUAE TayTOMEPOB C PAa3IMYHBIMU
TOUKaMU MpucOequHeHus Bopopoaa. OtaenpHble TayTOMeEphl, a TakXkKe HX CMeCh

OXBATBIBAIOTCS coenuHeHussMU Gopmybl (I).

Bblpa}KeHI/Ie KOCYLICCTBJICHUE JICUCHUA» WK KJICUCHUE» CTAaTyCa, HAPYLWCHUA HWIIN
COCTOSTHHSI BKJTFOYAeT: (a) mpenymnpeskaeHe WK 3aMeJIeHe BOSHUKHOBEHUS KIIMHUYECKUX
CHUMIITOMOB CTaTyCa, HAPYIUEHHs HJIK COCTOSIHHS, PA3BUBAIOLINXCS Y CYOBEKTa, KOTOPBIH
MOXET CTpadaThb OT CTAaTyCa, HAPyIECHUA WKW COCTOAHUA WA OBbITH npeaApacIOJIOKECHHBIM K
HUM, HO €HI€ HC HUCHLITbIBATH HJIM HE MPOABIATH KIMHHUYCCKUX WU CY6KJ'II/IHI/ILIGCKI/IX
CHUMIITOMOB CTaTycCa, HapylIeHus: win coctosiaust; (b) mopaBnenne cratyca, HApYLICHUs WIH
COCTOSIHUS, T. €. OCTAHOBKY MJIM 3aMeIICHHE Pa3BUTHUs 3a00J€BaHMs, WIIH 110 MEHbIIEH Mepe
OOHOI'0O M3 €ro KJIMHHUYCCKUX WJIH CY6KJ'II/IHI/I‘I6CKI/IX CHUMIITOMOB; C) oOJeryeHre TSHKECTH
3a6OHeBaHI/Iﬂ, HapyHmeEHWs UK COCTOAHUA UK IO MEHbIIER MEPE OAHOI0 U3 UX KIIMHUYCCKUX
win cyOkmuHMYeckux cumnromoB win (d) obneruenuwe 3aboneBaHusi, T. €. oOecredeHne
perpeccuu cratyca, HapylleHHs WJIH COCTOSIHUS, WM 1O MEHbIIEHl Mepe OIHOro W3 HX

KIIMHUYECKHUX WU CY6KJ'II/IHI/ILIGCKI/IX CHUMIITOMOB.

TepmMuH «UHrHOUTOP» O3HAYAET MOJEKYJy, KOTOpas CBSI3bIBae€TCS C (EPMEHTOM st

UHrUOMPOBAHUS aAKTUBHOCTH YKa3aHHOTO (pepMeHTa JIMOO YaCTHYHO, JTMOO MOJTHOCTHIO.
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TepmuH «CyOBEKT» BKIIOYAET MIIEKONMUTAOINUX (MPENNOYTHTEIBHO JIFOAEH) U JPYTHX
JKUBOTHBIX, TAKMX KaK JIOMAIHHE )KUBOTHbIE (HAIIPUMED, TOMALIHHE KOMHATHbIE )KUBOTHBIE,

B TOM YHCJIE KOIIKU 1 COOAKH) U HE SIBJISTFOIIUECS] JOMAITHIMH KUBOTHBIE (TAaKHe KaK TUKHE).

«TepanesTuueckn 3¢(HEeKTHBHOE KOJNYECTBO» O3HAYAET KOJIMYECTBO COENUHEHHS, KOTOPOe
IpU BBENEHUM CyOBEKTY ISl JieueHHs 3a00JIeBaHUs, HAPYIIEHUS WM COCTOSIHUS SIBJISIETCS
IOCTaTOYHBIM I oOecrieueHust y cyobekTa 3¢dexra, KOTOPbIA SBISIETCS LENbI0 BBEISHHSL.
«TepanesTuueckn 3¢(HeKTHUBHOE KONMUYECTBO» OyNET BapbUPOBATHCA B 3aBUCHUMOCTHU OT
coenuHeHus, 3a00NeBaHus U €ro TSHKECTH U BO3PAcTa, Beca, (PU3NYECKOrOo COCTOSHUA U

BOCIIPMMMYHMBOCTH CYyOBEKTa, MOJIEKALIETO JICUEHHIO.

DapMalleBTUYECKHU TPUEMIIEMbIE COJIU

CoenuHeHHs IO HACTOSIIIEMY M300pPETEHHIO MOTYT 00OPa30BBIBATh COJM C KUCJIOTOH WIIN
ocHoBaHueM. CoeTMHEHHsI 110 HACTOSIIEMY U300PETEHUI0 MOTYT ObITh JOCTATOYHO
OCHOBHBIMH MJIH KUCJIBIMH, YTOOBI 00pa30BbIBaTh CTAOMIIbHBIE HETOKCUYHbIE KUCIIBIE HITH
OCHOBHBIE COJIH, TIPH 3TOM MOXKET ObITh YMECTHBIM BBEICHUE COSIUHEHHS B BUMIE
(apManeBTHYECKH pHeMIIeMOl coi. HeorpaHnymnBaromumu npuMepamu GpapmMareBTUIeCKH
MPUEMIIEMbBIX COJIEH SIBIISIFOTCS COJIU MPUCOCAUHCHUSA HCOPraHUICCKUX, OPraHNYCCKUX
KHUCJIOT, O6pa30BaHHbIe nyTeM HO6aBHeHI/I$I KHCJIOT, B TOM YHUCJIC THAPOXJIOPUAHBIC COJIHN.
Heorpannuuarouumu npuMepaMu GpapMarieBTUIeCKH MPUEMIIEMbIX COJIeH SIBJISIFOTCS COJIH
NMPUCOCAUHEHUA HECOPraHUICCKHX, OPraHnYCCKUX OCHOBaHHﬁ, O6p3,30BaHHbIe nyTeEM
nobagienusi ocHoBanuil. CoeqMHEHNs 110 HACTOSIIIEMY H300PETEHHIO TAK)KE MOTYT
O6pa30BbIBaTb COJIN C aMUHOKHUCJIOTAMMU. q)apMaLIeBTI/I'-IeCKI/I MPUEMIIEMBIE COJIM MOXKHO
nojiy4yathb € IpUMCHCHUEM CTaAHAAPTHBIX MMPOLUEAYP, O6IJ.ICI/ISBGCTH]:;IX U3 YPOBHA TEXHUKH,
HalpuMeED, MyTEM OCYIIECTBICHUA PECAKIIUN JOCTATOYHO OCHOBHOTI'O COCANHECHMS, TAKOT'O KaK

aAMWH, C OXOJAIIEH KUCTOTOM.

CKpHUHHHT COETUHEHUH TI0 HACTOSLIEMY H300PETEHHIO 110 MHIHOUPYIOIIEH aKTHBHOCTH B
orHoueHnd PRMTS MOXKHO OCyLIECTBISITh C MPUMEHEHHUEM PA3IMYHBIX MPOTOKOJIOB in Vitro
U 1N VIVO, YKa3aHHBIX B JAHHOM JJOKYMEHTE HIDKE, MITH CIIOCOO0B, M3BECTHBIX U3 YPOBHS

TEXHHUKH.
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dapmaneBTHUeCKHE KOMITO3UIINHU

Hacrosimee nzo0pereHne OTHOCUTCS K (papMalieBTUIECKIM KOMIIO3ULIUSM, COMEPIKAIUM
coequHenus popmyiel (I) win ux GapManeBTUIECKU MPUEMJIEMbIE COJTH, PACKPBITHIC B
TaHHOM JOKyMeHTe. B uacTHOCTH, K (papMarieBTHIECKIM KOMIIO3HULIUSAM, COMEPIKAIuM
TepaneBTHIeCKU 3(p(PEeKTUBHOE KOMMYECTBO 110 MEHBIIEH Mepe OTHOTO COeNUHEHNs (POPMYJIbI
(I), onncaHHOTO B TaHHOM JIOKYMEHTE, U 110 MEHBIIEH Mepe OOHOr0 (papMarieBTUIECKH
MPUEMJIEMOTO BCIIOMOTATEIbHOTO BEIIeCTBA (TAKOTO KaK HOCUTENh HITH Pa30aBUTENb).
IIpennoururenbHO npennonaraemMble (papManeBTUIECKHE KOMITO3UIUH BKIIIOYAIOT
coeuHeHne(COeNMHeHNs), OMMCAaHHOS(OMUCAHHBIE) B JAHHOM JIOKyMEHTE, B KOJIMYECTBE,
nocratouHoM 1u1st unrubuposanust PRMTS ¢ nenbio nedenus 3a0oneBaHui, OMUCAHHBIX B

JIaHHOM JIOKY MEHTE, TIPU BBEICHUU CYOBEKTY.

IIpeanonaraemble CyObEKThI BKIIOYAIOT, HAPUMED, JKUBYIO KJIETKY M MJIEKOITUTAIOLIEE, B
TOM 4HcJie yenoBeka. CoeuHeHNe 10 HACTOSIIEMY H300PETEHHIO MOXKHO aCCOLMUPOBATH C
(apmaLeBTHYECKH IPUEMIIEMbIM BCIIOMOTATEIbHBIM BEIECTBOM (TAaKUM KaK HOCUTENb WIN
paszbaBuTenp), WK pa3daBIATh HOCUTENEM, WIH 3aKJIF0UaTh B HOCUTEIb, KOTOPBII MOXET
ObITh MpeacTaBiieH B (hOpMe Karcyibl, caine, OyMard Wi APyroro KOHTeHHepa.
dapmaneBTHYECKH TPHEMIIEMOE BCIIOMOTIaTeNIbHOE BELIECTBO BKIIFOUYAeT hapMaLeBTUIECKOe
CPEnCTBO, KOTOPOE CaMo Mo cede He UHAY LIUPYeT BhIPAOOTKY aHTHTEN, HAHOCSIIUX BPe
UHIUBUYYMY, MTOJIyYarOIIeMy KOMIO3HLIUIO, H KOTOPOE MOXKHO BBOAMTD O€3 upe3MepHOi

TOKCHYHOCTH.

ITpumepbl MOAXOASIIIUX HOCUTENIEH WIIM BCTIOMOTATENIbHBIX BEIIECTB BKIIIOYAIOT Oe3
OTPaHUYEHUS BOAY, PACTBOPHI COJIEN, CIIUPTHI, MOJTUITHUICHTJIUKOIIH,
MOJINTUAPOKCUITOKCUIIMPOBAHHOE KaCTOPOBOE MACIIO, apPaXUCOBOE MACJIO, OJIMBKOBOE MACJIO,
JKEJIATHH, JIJAaKTo3y, (hapdhopoByIO TIIHHY, caxapo3y, JeKCTPUH, KapOOHAT MarHus, caxap,
LUKJIOJACKCTPUH, aMUIIO3Y, CT€apaT MarHus, TaJbK, )KeJIaTHH, arap, MeKTHUH, apaBUNCKYIO
KaMellb, CTEAPUHOBYIO KHCJIOTY WJIA HU3IIHE aJKUIOBBIE MPOCThIE 3(PUPBI LEJUTIOIO3BI,
CaJMLUIOBYIO KUCIIOTY, YKUPHBIE KUCIOTBI, aMUHBI KUPHBIX KUCJIOT, MOHOTJIULIEPUIBI U
TUTTTUIEPUIBI JKUPHBIX KUCJIOT, CJIOKHBIE 3()UPBI IEHTA3PUTPUTA U JKUPHBIX KUCJIOT,

MOJIMOKCUITUJICH, TUAPOKCUMETHIILEIIIFOJIO3Y U MOJIMBUHUIITIUPPOIIUAOH.

q)apMaLIeBTI/ILIeCKaﬂ KOMIIO3ULUA TAKKE MOXKET COACPKATH OJHO UJTHU Oouee

(I)apMaLIeBTI/ILIeCKI/I MPUEMIIEMBIX BCIIOMOIaTCJIbHBIX CPEACTB, CMaUUBAOIINUX CPEACTB,
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9MYJIBIaTOPOB, CYCIIEHANUPYIOIUX CPECTB, KOHCEPBAHTOB, COJIEH, BIISAIOLINX HA
OCMOTHYECKO€e AaBiieHne, OyepoB, MOACIACTHTENEH, apOMATH3UPYIOIIUX CPEACTB,
KpacuTeneii nim o0y KOMOWHAIMIO BbILIEY Ka3aHHOTO. PapMaieBTUIECKY0 KOMITO3ULIHIO
IO HACTOSIIEMY M300PETEHUIO MOXKHO COCTABUTH TaK, YTOOBI 00€CeunTh OBICTPOE,
3aMeJIEHHOE MJTH OTCPOYEHHOE BBICBOOOKIEHNE aKTHBHOTO MHIPEIUEHTA MTOCIIE BBEIEHHSI

CyOBEKTY MyTeM HCTIOJIb30BAHUS MPOLIEAY P, U3BECTHBIX U3 YPOBHS TEXHUKH.

q)apMaLIeBTI/ILIeCKI/Ie KOMIIO3UIMH, OMUCAHHBIC B JAHHOM JOKYMEHTEC, MOXKHO IOJY4YHUThb C
IIOMOIIBIO O6H_I6HpI/IH$ITbIX METOAUK, U3BECTHBIX U3 YPOBHA TCXHUKH. HaHpHMep, AKTHUBHOC
COCAUMHEHUEC MOXKHO CMEIIUBATL C HOCUTEIICM, UJIHN p336aBJ'[$lTb HOCHUTCJIEM, UJIH 3aKJIKOYaTh B
HOCHUTEIb, KOTOPBIH MOXKET ObITh IIPEACTABIIEH B (POPME aMITyJIbl, KATICyJIbl, calle, Oymaru
WIN APYroro KoHTelHepa. Eciu HocuTenb BeIMOMHAET QyHKIMIO pa30aBUTENs], TO OH MOXKET
NPENCTABIATh COOOI TBEPABI, MONYTBEPABIN MIIH )KUAKHHA MaTepuall, KOTOPbIH BBIMOJIHAET
(YHKIIMH CpeabI-HOCUTEJIS, BCIIOMOTATEIbHOTO BEIECTBA HITH CPEABI Il aKTHBHOTO
COeMHEHNUs. AKTHBHOE COEIMHEHNE MOKET ObITh aICOPOMPOBAHO HA FPAHYJIMPOBAHHOM

TBEPAOM KOHTEHHepe, HalpuMep, B Cilydae calle.

dapmarieBTHUECKHE KOMITIO3UIUU MOTYT OBITh NPECTABJIECHB! B TPAAHLIMOHHBIX (POpMaX,
HaIpuMep, KarcyJ, TabJleToK, KarieT, TabJeTOK, KOTOpPbIE PacralatoTCs B IOJIOCTH PTa,

a’po30JieH, paCTBOPOB, CYCNEH3UH WU MTPOAYKTOB JJIsl MECTHOTO TPUMEHEHHUSI.

[Ty T BBEAEHHSI MOXKET MPEACTABIISATH COOOM JTFOOOM My Th, IO KOTOPOMY aKTUBHOE
COeMHEHHE 110 HACTOSIIEMY H300peTeHHIO 3()(PEKTUBHO MEPEHOCUTCS] K COOTBETCTBYIOIIEMY
WIH HEOOXOMMOMY YUacTKy aencTus. [lomxoasinue ny Ty BBEACHUS BKIIOYAKOT 03
OTPaHUYCHUS MEPOPATbHBIN, NEPOPATbHO-UHTATSLIMOHHBIN, Ha3aJIbHBIN, JIETOYHBIM,
TpaHCOYKKaJIbHBIN, CyOnepMabHbINA, HHTPAAePMaJIbHbIH, TPAHCIEPMAaJIbHBIH,
MapEeHTEPAJIbHBIN, PEKTAIBbHBIN, HHBEKLHIO AETO-NIpenapara, NOAKOKHbINA, BHY TPUBEHHBIMH,
UHTpPAy pETPAJbHBIN, BHY TPUMBIIICYHBIH, HHTPAHA3AIbHBINA, O(TAIbMUYECKUN (KaK
HarpuMep, ¢ MOMOIIBI0 O(TaTBMUYECKOTO PACTBOPA) MIIM MECTHBIN (KaK HAIIPUMED, C

MOMOIIBIO Ma31 MECTHOTO TIPUMEHEHHUS]).

TBepbie mepopaibHbIE COCTABBI BKIIIOYAIOT O3 OrpaHUYeHUs TA0IETKH, KaIJIEThI, KATICYJIbI
(MsATKYe WU TBEPIbIE JKEJIATHHOBBIE), TAOJIETKH, KOTOPBIE PACTIAAIOTCS B TIOJIOCTH PTa,
apaxe (comeprkaline akKTUBHBIA HHIPEANEHT B (JOpME MOPOLIKA HIIH MEJUIET), JIETSIIKN 1

MAaCTHIIKH. Ta6.]'IeTKI/I, APaXe UK KarcCyJibl, COACPKAIIUEC TAJIbK W/ WK HOCHUTEb UIIH
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CBSI3YIOIIlee Ha OCHOBE YTJIEBOAA WJIH T. II., SIBJISTFOTCSI OCOOEHHO MOIXOMSIIIUMHE JJIs
MepopasbHOrO NMpuMeHeHusl. JKuaKrue CoCTaBbl BKIFOYAOT 0€3 OrpaHUYeHHs] CUPOITHI,
SMYJIbCUH, CYCIIEH3UH, PACTBOPHI, MATKHE YKEJIATHHOBBIE ()OPMBI H CTEPIITbHBIC
MHBEKLUOHHBIE JKUJKOCTH, TAKHE KaK BOAHBIE WIM HEBOAHBIE )KUAKHUE CYCIEH3UN WU
pacTBOpbl. J{J1st mapeHTepasbHOro MPUMEHEHHSI OCOOEHHO MOIXOSIINMHE SIBJITFOTCS
MHBEKLUOHHBIE PACTBOPBI WM CYCIEH3UH, PEANOUYTUTEIBHO BOAHBIE PACTBOPHI C AKTUBHBIM

COEIMHEHHEM, PACTBOPEHHBIM B MOJUTHAPOKCUINPOBAHHOM KaCTOPOBOM Maciie.

PapMaLeBTUUECKUH MTpenapaT NpeanoYTUTENbHO HAXOAUTCS B CTAHAAPTHOM JIEKApCTBEHHON
dopme. B Takoii popme npenapar pas3zeieH Ha CTaHIAPTHBIE 103bI, COAEpIKAIIUe
COOTBETCTBYIOIHE KOJINYECTBA aAKTUBHOIO KOMITOHeHTa. CTaHAapTHAs JiekapcTBeHHas popma
MOKET MPEACTABIIATh COOOH yaKOBAHHBIN MpernapaT, MPUIeM YIIaKOBKa COAEPKUT
IVCKPETHBIE KOJMYECTBA MpernapaTa, TaKue Kak HaXOISIIUECs B siueiikax TaOJIeTKH, KarcyJibl
U MOPOIIKHU BO (hJIaKOHAX WM aMIyJiax. Takke CTaHIapTHAs JIeKapCTBEHHAsE (hopMa MOKET
NPEACTABJISITh COOOM KarcyJy, TabNeTKy, KaluleTy, calle WU MACTHIIKY caMy 1o cebe, Hiu
OHA MOJKET MPEACTABIATH COOOH COOTBETCTBYIOIIEE KOINYECTBO JIFOObIX U3 HUX B

yIaKOBaHHOM (opme.

Uro kacaeTcsi BBEICHHsI MALIUEHTaM-Cy ObekTaM, 001Iasi CyTOYHAs 1032 COeNMHEHUH 110
HACTOSLIEMY U300PETEHHIO, OYEBUIHO, 3aBUCUT OT criocoda BBeneHus. Hanpumep, npu
NepopaibHOM BBEIEHUU MOKET NOTpeOoBaThCs OoJiee BbICOKAst 00IIast CYTOYHAsS 03a, YeEM
NPU BHY TPUBEHHOM (HETOCPEACTBEHHO B KPOBb). KOIMYECTBO aKTMBHOT'O KOMITOHEHTA B
CTaHAAPTHOM A03€ IpenapaTa MO>KHO BapbUpOBaTh UK peryauposats oT 0,1 mr o 1000 mr
Ha nepopanbHoe BBeneHue u oT 1 Mkr 10 S000 MK Ha MHraJs LU0 B COOTBETCTBUH C

3¢ (HeKTUBHOCTHIO aKTUBHOT'O KOMITOHEHTA HJIA CIIOCOOOM BBEIEHUSI.

Crienanyct B COOTBETCTBYIOLIEH 00JIaCTH TEXHUKH CMOKET OTPENEITUTh MOIXOISLINE 036l
COEAMHEHUH JUIs NPUMEHEeHHUS B JICYCHNH 3a00JIeBaHUI U HAPY IISHHH, OMMUCAHHBIX B JTAHHOM
nokyMeHre. TepaneBTHueckre 103bl OOBIYHO HASHTH(GHLMPYIOT B PE3YJIbTaTe UCCIIEIOBAHMS
C LIEJIBIO ONPEAENICHUsT ONTUMAJIbHON 103b1 Y CYOBEKTOB HA OCHOBE MPEABAPUTENbHBIX
JAHHBIX, MTOJIYYEHHBIX B UCCIEIOBAHUAX HA )KUBOTHBIX. J{03bI JOJKHBI ObITH JOCTATOUHBIMH,
9T00BI 00€CIIeUnBaTh B PE3YJIbTaTe HEOOXOIUMYIO TEPANIEBTHUYECKY O MTOJIb3Y, HE BBI3bIBASI
HEKeNaTeNbHbIX OO0UHBIX 3¢ dekToB y mannenTa. Hanpumep, cyTouHast 103a HHrUOUTOpa
PRMTS MokeT HaXOAUTHCS B JUAMA30He OT NpHOIM3UTeabHO 0,1 10 MpuOIH3UTENTPHO

30,0 mr/kr Ha nepopanbHOe BBeAeHHE. CIIeManuCThl B JTAHHOW O0JIACTH TEXHUKH TaK)Ke
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BIIOJIHC MOTYT HOI[6I/IpaTb U IPUMCEHSTDH criocod BBCACHUS, JICKAPCTBECHHBIC (I)OpMI:;I,
noaAxXoaAIue q)apMaLIeBTI/ILIeCKI/Ie BCIIOMOTaTCJIbHBIC BEIICCTBA, pa36aBI/ITeJ'II/I WUJIN HOCHUTCIIN.

Bce nsmenenns u Moauukanuy BXOIAT B 00bEM HACTOALIETO H300PETEHUSI.

Cnoco0bl jeueHust

B HacTosiiem nzo0OpereHnn nmpenycMoTpeHo coennnerne popmyasl (1) u papmaneBTHueCKHe
KOMITO3UI[MH Ha €r0 OCHOBE B Ka4eCTBE HHIMOUTOPOB OeNlka aprUHUH-METWI-TpaHchepasbl-5
(PRMTS), npeaHa3sHavueHHBIX AJis1 JIeUeHUs 3a00JIeBaHUH, HAPYLIEHUI HITH COCTOSTHHH,
aCCOLIMHPOBaHHBIX CO cBepxakcnpeccueit PRMTS. B HacTosmem nso0perenuu
JOTIOJTHUTENBHO MPEy CMOTPEH Croco0 JieueHus 3a00JIeBaHN, HAPY IIEHUH HIJIU COCTOSTHUM,
acCOLIMMPOBAHHBIX CO cBepxakcnpeccueit PRMTS y cyObekTa, Hy KIAOLMErocs B 3TOM,
OCYLIECTBIIIEMBII ITyTE€M BBEICHUS CyOBEKTY TepaneBTHUeCKH 3P PEeKTHBHOrO KOJIMYECTBA

COeMHEHUS UK (hapMaLEeBTHIECKOH KOMITIO3ULMH 10 HACTOSILIIEMY H300PETEHHUIO.

B npyrom acnekre HacTosiiee n300peTeHrne OTHOCUTCS K CIIOCO0y JiedeHus: 3a001eBaHu,
Hapy LIEHUN WU COCTOSIHUMN, aCCOLIMMPOBAaHHBIX CO cBepxakcnpeccueiit PRMTS. B nannom
crioco0e cyOBeKTy, Hy KIAKOMIEMYCsl B TAKOM JICYEHHHU, BBOIST TEPANEBTUIYECKH
s¢dexTuBHOE KoMuecTBO coenunenus popmysl (I) nmm ero papmanerudecku

MIPUEMJIEMON COJIH, ONTUCAHHOU B JAHHOM JOKY MEHTE.

B onHOM BapuaHTe OCyLIECTBIEHHS HACTOAIIEro H300peTeHns 3a00eBaHys, Hapy IeHNs HITH

COCTOSIHUSI, aCCOLIMUPOBaHHbIE CO cBepxaKkcnpeccueirt PRMTS, npencrasnsitor coboii pak.

B npyrom BapuaHTe OCyLIECTBICHHS B HACTOSIIEM H300PETEHUHN TIPETy CMOTPEH CIIOCO0
JICUSHHsI BUZIOB PaKa, B YACTHOCTH, MyJIbTH(HOPMHON TITHOOIACTOMBI, paka MPeACTaTeIbHON
JKeJIe3bl, paKa MoKy JOYHON KeJie3bl, IUM(OMBI U3 KJIETOK MAHTHIHOM 30HBI,
HEXOUKKUHCKUX JIuM$poM U 1udy3HoH B-kpymHOKIETOUHOH TUME(OMBI, OCTPOTO
MHEJIOUIHOTO JIeHK03a, OCTPOro JIMM(pOOIaCTHOTO JIEHK03a, MHOKECTBEHHOH MUEJIOMBI,
HEMEJIKOKJIETOYHOT'O Paka JIEFKOro, MEJIKOKJIETOYHOTO PaKa JIETKOro, paka MOJIOYHOH
JKEJIE3bl, TPHKIbI HETATUBHOTO PaKa MOJIOYHOMH JKeJIe3bl, paKa JKeJyJ1Ka, KOJIOPEKTAJIbHOTO
paka, paka SMYHHKa, paka MOYEBOTO My3bIPsi, F€NaTOLEIUTIOJIIPHOTO paKa, METaHOMBI,
CapKOMBI, OpodapruHTeaTbHON IIOCKOKIETOYHON KapLUHOMBI, XPOHUYECKOTO MHEJIOTE€HHOTO
JEeHKO03a, STTUACPMATBHON TUIOCKOKIIETOYHOW KapILITHOMBI, Ha30(apUHT€aIbHON KapLITHOMBI,

HEeWpOOIACTOMBI, KAPLIMHOMBI SHIOMETPHS U paka MEeHKH MaTKH.
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Crnenyer moHUMATh, UTO HACTOsIIEE N300pETEHNE OXBATHIBAET coequHeHus popmydsl (1) nmm
ux (papMaleBTHYECKH NTPHEMIIEMbIE COJIH, MPEeIHA3HAUYEHHbBIE JUIsI IPUMEHEHHS B JICUSHUU

3a00eBaHMs WM HAPYLIEHUS], Y Ka3aHHOTO B JAHHOM JIOKYMEHTE.

Crnenyer moHMMATh, YTO HACTOsIIIEE H300pETEHNE OXBAThIBAET coequHeHus popmydsl (1) nmm
ux (papMaleBTHUECKH IPHUEMIIEMBIE COJIU, HCIIONb3yEeMbIe B H3TOTOBJIEHHH JIEKAPCTBEHHOTO
npenapara, npeaHa3HauYeHHOTO JUIs JIeUeHHsI 3a00JIeBaHNS WM Hapy IIEHMs, YKa3aHHOTO B

AaHHOM JOKYMECHTE.

O01me crnocoObl moJyUEeHUs

Coenunenue (opmyJibl, OMHCAHHON B JAaHHOM JOKYMEHTE, MOXXHO IOJIy4aThb C TOMOIIbIO
METOIVK, U3BECTHBIX U3 YPOBHs TeXHUKU. Kpome Toro, coenuuenne GopmyJibl, ONHCAHHON B
JaHHOM JOKYMEHTe, MOXKHO TIOJNy4YaTb COIVIACHO TIIOCJIENOBATENbHOCTH — PEaKIUi,
n300pakeHHOH Ha cxeme-1 — cxeme-27. Kpome Toro, cieayer moHUMAaTh, YTO Ha CIIEAYFOLIHNX
CXe€Max CHHTe3a, TI/€ VYIOMUHAIOTCS KOHKPETHbIE OCHOBAaHHUS, KHCJIOTBI, pEareHTH,
PacTBOPUTENH, CPENCTBA JUJIS pEaKLUM COUETaHUs U T. 1., TAKXK€ MOXKHO MPUMEHSATh JIpyrHe
OCHOBAHUSI, KHCJIOTBI, PEareHThl, PACTBOPUTENN, CPEACTBA AJIl pEaKLUM COYEeTaHus U T. 1.,
HU3BCCTHBIC B HaHHOﬁ obnactu TEXHUKH, H, CJI€AOBATCIBbHO, OHH BKJIIFOUCHBI B 00BeM
HacTosIero m3odperenus. B oObeM HacTosimero M300peTeHHs TakKe BXOAST BapHALUU B
YCJIOBUSIX PEaKIMid, HAaIpUMep TEMIEPATYPbl W/WITH IJTUTETBHOCTH PEAKIIUU, KOTOPbIE MOKHO
HCIIOJIb30BATh TaK, KaK M3BECTHO U3 YPOBHA TCXHHKU. O6BpeMoM HaCTOALIECIO I/I306peTeHI/I$I,
€CNIU He OMpEeIeNIEHO WHOEe, TaKKe€ OXBATBIBAIOTCS BCE H30MEPbI COCOUHEHHUS (HOPMYJIBL

OIMMCAHHOU Ha DTUX CXEMaX.
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Ha cxeme-1 TpOMITIOCTPHpPOBAH CHHTE3 coexuHenus dopmymsl 10 (rme Q' mpencrasiser
coboit N, CH mnu CX, rae X moxer npencrasisite coboit Cl unu Br). Coenunenune ¢popmy st
1 (rne PG = 3amuTHas rpymmna), mojay4arT COTJIaCHO mpouenype, onucanHoi y Kenneth A.
Jacobson et.al, Purinergic Signalling (2015) 11:371-387. B pesynbrare peakumun MunyHoOy
coenunenust popmynsl 1 u coemunenusi gopmynst 2 (X = -Cl, -Br) ¢ npumeHeHuem
PA3MUYHBIX A30IUMKAPOOKCUNIATHBIX PEareHTOB, Takux Kak Oe3 orpanHuueHuss DEAD wnm
DIAD, B npucyTtctBun ¢pochuHa, Takoro kak 6e3 orpannuenust PPh;, monyvarot coenuHenue
dopmynbl 3. Coenunenrie Gopmysibl 4 oOpasyercs B pe3yiibTaTe 0OpabOTKU COEHUHEHHMSI
¢dopmybl 3 HICTOYHUKOM (PTOPUI-MOHOB, TaKUM Kak Oe3 orpanuueHusi TBAF. B pesynbrare
OKHCIICHHsI COeTMHEHUsI (POPMYJIbl 4 C TIOMOIIBIO OKHUCJIUTENEH, TAKUX Kak 0e3 OrpaHuYeHUs
nepuoauHan Jlecca-MapTiHa, MOXKHO MOJy4aTh coennHeHHe ¢opmyibl S. M3 peareHTOB,
TaKUX Kak 0e3 orpaHudeHus: Opomun MeTHATPUPEHIIPOCHOHNS, B TPUCYTCTBHA OCHOBAHUS,
takoro kak 6e3 orpanmdenus KO'Bu, NaO'Bu, LiHMDS, NaHMDS wm KHMDS, B
pe3ysibTaTe 00paboTkKu coenriHeHHeM (OPMYJIbI S TONydarT coenuHeHue ¢opmyinsr 6. U3
coenuuenns dopmyasl 6a (rme R' u R’ ompeneneHsl B DaHHOM JOKYMEHTE BbIlIe) B
pesysbTaTte 00paboTKu coemuHeHHeM (GopMyJsibl 6 TONy4arT coenuHeHue (GopMysbl 7.
Coenunenue GopMyJibl 9 MOKHO MONy4aTh My TeM THAPOOOPUPOBAHHS COETUHEHUST (POPMYJIBI
7 ¢ IOMOIIBIO MOAXOIAINX OOPaHOB, TAKHX Kak Oe3 orpanndenus 9-BBN, ¢ mocnenyrommm
nobaBlieHNEM HEOPTaHWYECKOrO OCHOBAaHMSA, Takoro kak Oe3 orpanumuenus K;POy wmm
CsyCOs3, B mpucyTCTBUM Karaju3aTopa Ha OcHoBe Pd, Takoro kak 0e3 oOrpaHUdeHHs
Pd(dppf)Cl; wmu Pd(PPh;),Cl;, u coenunenuss popmyner 8 (Y = -Br, -I, koTopoe MOKHO
MOJIy4aTh COTJIAcHO mpoueaype, omucanHou B J. Med. Chem., 2017, 60 (9), 3958-3978). B
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pe3yJibTaTe yAaleHWs aleTOHWAHON 3alUTHOH Tpynmbl U3 COEOUHEHUs (GopMmyil 9 ¢
MOMOIIBIO KUCJIOT, Takux kKak Oe3 orpanwdenns HCl wnmm TFA, monywaroT coenuHeHHe

dopmyst 10.
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Ha cxeme-2 mnpowumrocTpupoBaH cuHTE3 coenuHeHus ¢opmynel 16, Ero MokHO
OCYLIECTBJIATH TMOCPEACTBOM peakuuu MuiyHoOy coenuHeHust (opmyisl la, koTopoe
NOJIy4aloT COrJIacHO mpoueaype, onucanHou y Kenneth A. Jacobson et.al; Purinergic
Signalling (2015) 11:371-387, u coenuHeHust GOpMyJbl 2 C NPUMEHEHHEM Pa3IHYHBIX
a30UKapOOKCHJIATHBIX PEAreHTOB, TakuX Kak 0Oe3 orpanmueHuss DIAD, B mpucyTCTBUH
¢docuna, Takoro kak Oe3 orpanuuenusi PPh;, ¢ obpasoBanuem coemunenus Gopmyisl 11,
KOTOpPO€ MOJKHO JOTOJHHUTEIBHO MpeBpaliath B coenuHeHue ¢Gopmyisl 12 B pesyjbrare
00paboTKM UCTOYHUKOM (PTOPHI-HOHOB, TAKUM Kak Oe3 orpanmueHuss TBAF. B pesynbrare
peakunu MunyHoOy coenuHeHust popmyibl 12 u coenunenust GopmyJsl 13 (kommepuecku
JIOCTYIIHOTO HIIH CHHTE3MPOBAHHOIO B COOTBETCTBHH C M3BECTHOM uTepaTypoii, rae Q' = C
wm N, R’ R” u R® OTpeNeNIeHbl B JTAHHOM JOKYMEHTE BBILIE) C IPUMEHEHUEM Pa3JIMYHbIX
a30MKapOOKCHJIATHBIX PEAreHTOB, TaKUX Kak 0Oe3 orpanmueHus DIAD, B mpucyTcTBUH
¢dochuna, Takoro kak Oe3 orpanmueHuss PPhs, momywaror coemmHenue Qopmynsr 14. U3
coenuHeHust (GopMyJibl 6a B pesysbrate 00paboTku coenuHeHneM (Gopmybl 14 monydaroT
coequHenne (opmynel 15. B pesynbraTe ynaneHus aleTOHUIHOW 3aIUTHOW TPyl U3
coequHeHust popmysibl 15 ¢ momMompro KUCIoT, Takux kak 0e3 orpanudenus HCI win TFA,

NOJIy4aroT coeqnHenue Gopmynl 16.
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Ha cxeme-3 mpommmroctpupoBad cuHTe3 coenuHeHus popmynsl 21. Coenunenne ¢opMyJibl
17 oOpasyercss B pe3ysibTate 00paboTKu coenrHeHUs: GopMyJibl 12 OKUCITUTENSIMU, TAKUMU
kak 0Oe3 orpanmuenuss nepuonmHaH Jlecca-Maprtuna. M3 peareHtoB, Takux Kak 0e3
orpanudenust Opomun metuntpupeHnapochoHns, B NPUCYTCTBUH OCHOBAHMUS, TAKOTO KaK
6e3 orpanmdyenus KOBu, NaOBu, LiHMDS, NaHMDS wumu KHMDS, B pesymsrare
0o0paboTtku coenuHeHreM ¢popmybl 17 mony4aroT coenuHenue Gopmynbl 18. Coennnenue
dopmysiel 19 MOXKHO CHHTE3UPOBATH MyTEM TUAPOOOPUPOBaHUs coenuHeHus Gopmysl 18 ¢
MOMOIIBIO MOAXOASIIUX OOpaHOB, TakuxX Kak Oe3 orpanmuenus 9-BBN, ¢ mocnenyromum
no0aBieHHEM HEOPTraHMYECKOrOo OCHOBAHHUsI, TAKOTO Kak 0e3 orpanuvenus: Gocdar Tpukamus
win CspCOs3, B mpHUCYTCTBUHM KaTaju3aTopa Ha ocHOBe Pd, Takoro kak 0e3 orpaHUYeHHs
Pd(dppf)Cl, wmu Pd(PPh;3),Cl,, u coenunenns ¢dopmyner 8 (Y = -Br, -I), xoropoe
CHUHTE3MPOBAJIN COIIacHO mpoueaype, onucanHod B WO 2012002577 Al, ¢ mocienyomum
oOpazoBanneM N-OKCHAa, XJIOPUPOBAHHEM C TIOMOLIBIO OKcuxjopuna Qocdopa u
HyKJIeopibHbIM 3aMerneHueM ¢ nomoinbto PMB-NH, unmu J. Med. Chem, 2017, 60 (9),
3958-3978). U3 coemunenns hopmynsl 6a (rae R* u R’ onpeneneHs! B 1aHHOM JOKyMeHTe
BBILIIE) B pe3yjbraTre OOpaboTKM coenuHeHHeM ¢Gopmyasl 19 monydaroT COeqUHEHHE
dopmynbl 20. B pesysibrare ynaneHus alleTOHUIHON 3alIMTHON TPYMIbI M3 COSAUHEHHS
¢dbopmyibl 20 ¢ IOMOINBIO KUCJIOT, TakuxX kak Oe3 orpanmuenuss HCl wim TFA, monyvarot

coenuHeHue popmyier 21.
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Ha cxeme-4 mpomutocTpupoBaH cuHTe3 coenuHeHus: ¢popmyibl 27. Coenunenue GpopmyIist
22 oOpasyercst B pesysbrate 00OpaboTkm coenuHeHus: (opmynbl S peakTtuBoM I 'puHBbSpA,
TAaKUM Kak Oe3 orpaHuueHus OpOMHI METWIMAarHus, OpOMHI STWJIMAarHus, OpoMHI
LMKJIONIPONMIMAruust U T. A. M3 coenmHeHuss ¢opmyisl 22 B pe3yjbTaTe OKUCIEHHS C
NIOMOIIBIO OKHCJIUTEJIeH, TaKMX Kak Oe3 orpaHuveHusi nepuoanHaH Jlecca-MapTuHa,
noJy4aroT coenuHerue Gopmysibl 23. M3 peareHTOB, Takux Kak Oe3 OrpaHUYeHHs] OpOMUn
MeTHATpu(eHnIpOoChHOHNS, B IPUCYTCTBHH OCHOBAHHS, TAKOTO Kak 6e3 orpannyenus KO'Bu,
NaO'Bu, LiHMDS, NaHMDS wumu KHMDS, B pesynsrate 00paGOTKH COEIHHEHHEM
dopmyabl 23 monyuaroT coenuHeHue ¢Gopmysel 24. CoenunHeHue (Gopmysibl 25 MOXKHO
NOJIy4aTh MyTeM THAPOOOPUPOBAHHS COeOUHEHUs (HOPMYJIbI 24 C TMOMOIIBIO MOIAXOISIINX
OopaHoB, Takux Kak 0Oe3 orpanudenuss 9-BBN, ¢ mnocienyromum nobaBieHHeM
HEOPraHMYECKOrOo OCHOBAHMS, TAKOTO Kak Oe3 orpanmuenus ¢pocdar tpukanus uian Cs,COs, B
NMPUCYTCTBUH KaTanu3aTtopa Ha ocHOBe Pd, Takoro kak 0e3 orpanwuenusi Pd(dppf)Cl, umm
Pd(PPh;),Cl,, u coemunenus popmynsr 8 (Y = -Br, -I), KOTOpoe CHHTE3MPOBAIN COTJIACHO
npouenype, onucanHoi B WO 2012002577 Al, ¢ mocienyromuM oOpa3oBaHreM N-OKCHIA,
XJIOPUPOBAHUEM C TMOMOINBI OKcuxyiopuna ¢ochopa u HykIeOPUIBHBIM 3aMeIleHueM C
nomoteto PMB-NH; nin J. Med.Chem, 2017, 60 (9), 3958-3978). U3 coennnenust GopMyJibl
6a (rme R4y m Rs ompeneneHel B JaHHOM NOKyMEHTE BBILIE) B pe3yJibTare 0OpabOTKH
coennHeHUeM (OpMyJbl 25 Mony4arT coenuHeHue Gopmyisl 26. B pesynbraTte ynaneHus
AIlleTOHUIHOHN 3aIUTHOM TPYIIBI M3 COSOUHEHUsT (POpMyJbl 26 C MOMOIIBIO KHUCIIOT, TAKHX

kak 0e3 orpaanyerns HCl wim TFA, nonydator coennnenue Gopmyiet 27.
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Ha cxeme-5 mpowsumrocTpupoBan cuHTe3 coenuHeHus (opmynbsl 32. CoenuHeHune
dopmynbl 28 oOpasyercs B pesysibTate 00paboTku coemuHeHHs GopMysbl S peareHTamu
Burtrura, Takumu kak Oe3 orpaHudenus Opomun (1-fiomstun)rpudenundocdonus.
Coenunenue ¢opmynbl 29 MOXHO monydaTb nyTeM coderaHuss Cy3yku COEIUHEHUs
dopmyniel 28 ¥ MOAXOIAIIEr0 HEOPraHMYECKOTO OCHOBAHMS, TAKOTro Kak Oe3 OrpaHu4eHus
docdar Tpukamus wiu Cs,COs3, B MPUCYTCTBUU KaTaiuzaTopa Ha ocHoBe Pd, Takoro kak 6e3
orpanuuenusi Pd(PPhs)s, Pd(dppf)Cl, umu Pd(PPhs),Cl,, u coenunenust popmynbr 8a (Y = -
Br, -I). U3 coennnenust opmys 6a (re R* u R® onpenesners B JaHHOM JOKyMeHTe BbIie)
B pe3yJibTaTe 00paboTKu coequHeHueM GopmyJibl 29 nony4aroT coeaunenue Gopmyssl 30. B
pesyJbTaTe THAPOTreHU3au coequHenus Gopmyiel 30 mony4aroT coenunenune Gopmynr 31.
B pesynbrarte ynaneHus aleTOHMOHOW 3aIMTHOW TPYMIbl M3 coenuHeHust Gopmynsl 31 ¢

MOMOIIBIO KUCTOT, Takux kak Oe3 orpanudenuss HCl wnm TFA, mony4aroT coequHeHHe

dbopmy bl 32.
Cxema-6
R¥ peaKuHE RT R
PG,O/\GﬁO 1, nuspa e PG i 0 i AOH Muuyroby pG‘O/\é‘N%’X RMCLICHRE
iz BOCCTaHOB1cH|!c K [ NN
8_b é : R~y é._b
x XO Xo N NJ x
33 P "o 38
. ©
Rz R PG1 2 R" pai rR” R P("!;‘q:-l
N
PG NH peakuss ,:}\rNH H‘;\TNH . m :)\‘{
¢ 0/\6 /DY ;\Ku . Eat N N
Y,zmcmle TOSCIHPOBAHKE Oxo
“AMTHOIE FPVTIIBL ©
a7 38
(R%0.
RT )\’ﬁ {Rga {RY0.2
w s O “’* "é‘?\(" —-“’* "(7‘%
Q= C wi N =N Y:ld:]eﬂne

JALUNT O rpy Nk

a4 42



WO0/2019/116302 PCT/1B2018/060015
39

U3 coemunenust ¢opmynel 33 (MoxeT OBITb CHHTE3UPOBAHO COTJIACHO IPOTOKOIY,
ykazanaomMy B Med. Chem. Comm.; vol. 4; nb. 5; (2013); p. 822-826) B pe3synbrare
00paboTKH HOAOM B MPUCYTCTBUU NMHUPHUAMHA MOJIYYAKOT coeanHeHne Gopmyiel 34, KOTOpoe
MOYKHO BOCCTAHABJIMBATh C MOMOIIBIO XJIOPUAA LEPHs U OOPOTUAPHIA HATPHUS C MOy YSHUEM
coequHeHust ¢popmyiibl 35. B pesynbrate peakimn MuLyHOOy ¢ IPpUMEHEHHEM COSHUHECHHS
bopmysl 2 ¢ coenuHeHneM Gopmyibl 35 noydaroT coenuHenue Gopmysl 36. B pesynbrare
3aMeleHus TajioreHa B coenuHeHuu Gopmyiel 36 PMB-amuHOM ¢ mocienyomeii peakuuei
Cysyku monydaror coenunHenue ¢gopmyisiel 38. B pesyibrare ynajneHus! 3alIUTHOW TPy IIIIbI
TBDMS wu3 coenunenuss popmynbel 38 ¢ MOCHEOYIOIINM TO3UJIHUPOBAHHUEM COEIUHEHHS
dopmynbl 39 momyuarorT coenuHeHue Qgopmysbl 40. B pesynbrate 3amemieHusi To3mia B
coenuHeHun popmyisl 40 coenrHenuem Gopmyiel 13 nonyvarot coequHeHue Gopmysl 41, ¢
KOTOPOTO AOMOJHUTEIBHO YAJSUIM 3ALIUTHYO IPYNIY B KUCJIOTHOM Cpele ¢ MOIy4eHHeM

KOHEYHOTO coenuHeHust HopMyJibl 42,
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B pesynbrare peakimu coemuHeHUs Gopmytibl 43 [MOXKET OBITh MOIYYEHO C IMOMOIIBIO
cniocoba, omucannoro B J. Org. Chem. 2014, 79, 8059—8060] ¢ OpoMUIOM METHIMATHHS
NOJy4aloT coeauHeHne ¢opmyibl 44, TpU  3TOM TOJNBKO OOWH CTEPEOHU30MEP
XapaKTepU30BAJICA HAJJIeXKAaIIUM BbIXOAOM. M3 mojgydeHHOro B pe3yJsibTaTe MOABEPraHUs
peakuuy aleTOHUIHON MEePECTAHOBKH IOJyHaloT coenuHeHne (opmyinel 46. B pesynbrare
peakunu MunyHoOOy ¢ nmpuMeHeHHeM coequHeHus GopMyiibl 2 U coenuHeHus: Gopmyiel 46
NOJIY4al0T coeanHeHne GopMy bl 47, KOTOPOE MOKHO MPEBpaIIaTh B COEAMHEHNE (HOPMYJIBI

48 nytem obOpabotrku ¢ momombto TBAF. Coenmnenue (opmysibl 48 MOKHO OKHCHATH C
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nomompto DMP ¢ monyuennem coenwHeHUst Gopmynbl 49, KOTOpOE MOXHO TMOABEPraTh
peakunu Burtnra ¢ monydenunem coenuHeHus: ¢opmyiasl 50. Coenunenne ¢opmyner 51
MOXKHO TOJIy4aTh NyTeM TUAPOOOPUpPOBaHMS coenauHeHus ¢opmyasl S0 ¢ MOMOIIBIO
MOXOASINX OOpaHOB, TaKNX Kak Oe3 orpanmueHus 9-BBN, ¢ nmocienyromum nodaBieHuemM
HEOPraHMYECKOrO0 OCHOBaHUs, Takoro kak 0Oe3 orpanmuenns Ks;PO; wmwm Cs,COs, B
NPUCYTCTBUH KaTain3zaTtopa Ha ocHoBe Pd, Takoro kak 0e3 orpanmuenusi Pd(dppf)Cl, umm
Pd(PPhj;),Cl,, u coenunenus popmyisl 8. B pesynbraTe 00paboTku coenmaenus Gopmyist S1
BOJH. PacTBOPOM aMMMaka C HOCJIenyromel o0paboTkoil TpupTOPYKCYCHON KHCIOTOH

NOJIy4aroT coeqruHenue Gopmynl 53.
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U3 coenmnenust ¢popmynbl 48 (coenunenue (opmysbl 48a MOXKHO CHHTE3MPOBATh W3
coequHeHUsT 48 IMyTeM OKHCIEHUs U peakuuu | puHbspa) B pe3yjbTrare KOHIEHCAIMHU C
coenuHeHueM ¢opmyibl 13 ¢ mpuMeHeHHEeM peakiuu MHuLyHOOY MONy4YaroT COCIUHEHUE
bopmy el 54, KOTOPOE MOKHO BBOIUTDH B PEAKIIMIO C AMMHAKOM C TOCHenyomei oopaboTkoit

TpUPTOPYKCYCHON KUCJIOTOH € MOJyYeHUEM COeNUHEHHsT (OpMY JIbl S6.
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N3 6-ranoreHOKCOMHAONA B pe3ysibTaTe 0OpabOTKM OCHOBAaHHMEM U METWJIHOIUIOM WU
OVHONIIPONIAHOM HJTH COOTBETCTBYIOLIMM O0Pa30M 3aMEIEHHBIM JUTAJIOT€HUIOM TOJyYaroT
coenunenue Gopmynsl 57. M3 coennnenust popmysl 57 B pe3yspTare 00pabOTKH peareHToM

JlaBecCOHa B YTJIEBONOPOAHOM PACTBOPHUTENE, TAKOM Kak Oe3 OrpaHHuYeHHs TOJYOJ, MpPU
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100°C B TeueHuwe 3 4. MONY4HAKOT coenuHeHUe (GopMyJsibl 58, M3 KOTOPOro B pe3yJibTaTe
00pabOTKM THOPUIOM HATpPUsi C mNocienyromeit obpadorkoi wmerwmionuaom B THF
nojy4aroT coenunenne Gopmyisl 59. M3 coennnenns Gopmynsl 59 B pesynbrate 00paboTKH
C MOMOUIpK 7 H. pacTBOpa ammuaka B Mmerta”osje npu 100°C B Tedyenue 16 4. momydaroT

coenuHeHue Gopmyiel 60.
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B pesynbrate ruppobopupoBaHus coenauHeHuss ¢opmyisl 18 ¢ momombo 9-BBN ¢
nocyenyromum coderanneM Cysyku ¢ coepuHeHueM ¢opmyibsl 59 B mpucytcteuu Pd-118
wu PdCl,dppf B THF/H,0 nipu 50-70°C B Teyenue 5-16 4. moay4aroT coequHeHue Gopmy.Jibl
61, xotopoe 3aTeM 00padaTHIBAIOT coeArHEeHHEM (HOPMYJIbI 6a ¢ MOCIenyroIe 00paboTKoi ¢

nomomeio TFA ¢ monyuennem coenuHenus: Gopmyisl 63.
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B pesynbrare ruapobopupoBaHus coemuHeHus ¢opmysel 7 ¢ momoupio 9-BBN ¢
nocienyomum codetanneM Cy3yku ¢ coenmaeHueM (opmynbsl 59 B npucyrctsuu Pd-118
wu PdClydppf B THF/H,0 nipu 50-70°C B Teuenue 5-16 4. moay4aroT coenuHeHne GopmyJibl
64, xoTopoe 3aTeM 00padaThIBAIOT COeAMHEHUEM (HOPMYJTBI Oa C MOCIenyoIIe 00paboTKoi ¢

nomomeio TFA ¢ monyuennem coenuHeHus: Gopmy sl 66.
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B pesynsrate ruppoOopupoBaHus coenuHeHus ¢opmyinsl 18 ¢ momomso 9-BBN ¢

nocienyomum coueranneM Cysyku ¢ coenuHeHueM ¢opmyinel 67 B npucytctsun Pd-118 B
THF/H,0 npu 50°C B Teuenue 5-16 4. monydarot coenuneHue Gopmyisl 68, u3 kotoporo B
pesyabrate 00paboTKu coenrHeHueM GopMyibl 6a ¢ mocieay el 00padboTKON ¢ TOMOIIBIO
TFA nonyuator coenunenue ¢opmyist 70. B pesyasrare ruppoOOpUpOBaHUs COSTUHEHUSI
dopmyasl 7 ¢ momombto 9-BBN ¢ mocnenyromum coderanuem Cy3ykd ¢ COETUHEHHUEM
¢dopmyast 67 B npucytcTeun Pd-118 wimmu PdCl,dppf 8 THF/H,O mpu 50-70°C B Teuenue 5-
16 u. mony4aroT coemuHeHue (opmysbl 71, U3 KOTOpOro B pe3yibrare oOpabOTKH C

nomompio TFA nosny4aroT coenunenue Gopmyinl 72.
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B pesynbrare ruapobopupoBaHus coemuHeHust ¢opmysel 6 ¢ momompio 9-BBN ¢
nocienyomum codetanneM Cysyku coenuHeHus: ¢opmyisl 8 B mpucyrctsun Pd-118 wmm
PdCl,dppf 8 THF/H,0 npu 50-70°C B Teuenue 5-16 4. nonydarot coenuHerne Gopmyinl 73,
U3 KOTOpOro B pe3yjbrare 00padoTkM coenuHeHHEeM (OpMysibl 6a ¢ MOCIeAyromen

obpabotkoii ¢ momomueto TFA nonygarot coenunenne Gpopmysl 75.
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W3 coennnenus ¢opmynbl 17 B pesynbraTte oOpabotku Opomuaom mermiMaraus B THF
MOJIy4YaloT coenuHeHue (GopMyJsibl 76, KOTOpOE MOXHO OKUCISATH ¢ momombio DMP B
metunenxynopune npu 0°C ¢ mojydeHuem coeauHeHus: ¢opmyisl 77. B pesynbrare
nobaBieHust OpoMuUIa METHIMArHusl K COCAMHEHHIO (GopMyJibl 77 MOJyYaOT COECAMHEHHE
dopmynsl 78. B pesynbrare nperuapatanuu coeauHeHUs (HopMysibl 78 ¢ TOMOLIBIO
cyabdypana MapTiHa nonyyaroT coenuHeHne Gopmyibl 79, kKoTopoe 3aTeM 00padaThIBAIOT C
nomombio 9-BBN ¢ nocnepyromum coderannem Cysyku ¢ coenuHeHHeM (opmyssl 8 B
npucytctBun Pd-118 wumum PdClydppf B THF/H,O mpu 50-70°C B TeueHue 5-164. ¢
nojiyuenueM coenunenust Gopmyibl 80. B pesynbrate 06pabotku coenuuenus hopmyibl 80 ¢
MOMOIIBIO coenuHeHus: (Gopmysiel 6a ¢ mocienyromieir odpadorkoit ¢ momompw TFA

NOJIy4at0T coequHenue Gpopmyinr 82.
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B pesynbraTe 00paboTku coenuneHust ¢popmyiel 11 TpuMETHIOOPOKCHHOM B MPUCYTCTBUH
docdara Tpukamua u Pd-118 unu PdCl,dppf nonygaror cmecey coenunenust popmyisl 83 u
coenuneHust popmyibl 84. PG B coenuHenun ¢opmysiel 83 MOXHO yIAJIATh C MOJYy4YEHUEM
coenuHeHust GopmyJibl 85, U3 KOTOPOro B pe3yJbTaTe OKHCIEHHs C momoupro DMP
NOJIy4aloT coeauHeHne ¢opmyisl 86. B pesynsrate peakimu Butrura ¢ coequHeHHEM
dopmyner 86 monyuaroT coenuHeHue ¢opmysbl 87. B pesynsrare rumpobopupoBaHUs
coenuHenust popmynsl 87 ¢ momompio 9-BBN ¢ mocnenyromum coueranuem Cy3yku c
coenuHenueM ¢opmyast 8 B mpucyrcreun Pd-118 wnu PdCl,dppf 8 THF/H,O npu 50-70°C B
TedeHue 5-16 4. mony4aroT coequHenue Gopmyiel 88, M3 KOTOPOro B pesyjbraTte 00padoOTKU

¢ nomobto TFA nonyuaroTt coenunenue GopmyJisr 89.
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3aIuUTHYO TPYyIy B coequHeHUH (HOpMyTbl 84 MOXKHO yIOaisiTh C MOJyYSeHHEM COeIUHEHUS
dopmynbel 90, M3 KOTOPOro B pe3yJibTaTe OKHUCIEeHUs ¢ ToMommblo DMP  monydaroT
coequHenune Qopmynsl 91. B pesynbrate peakumu Burrtura ¢ coemuHeHwem Qopmyissl 91

MONIy4YaroT coeauHeHne ¢opMynsl 92, B pesynbrate THIPOOOPUPOBAHUS COSHUHECHHS
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dopmynbl 92 ¢ momombo 9-BBN ¢ mocnenyrommm couetannem Cy3yku ¢ COSOUHEHHEM
dopmynbel 8 B mpucyrcreun Pd-118 wim PdCl,dppf 8 THF/H,O mpu 50-70°C B Tedenue S-

16 4. mony4arot coenuaeHne Gopmyibl 93, KoTopoe 3aTeM obpadarbiBaroT ¢ momoirsio TFA

C MoJTyueHHeM coequHeHus popmyibl 94.
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B pesynpTare BOCCTAaHOBUTEIBHOIO aMHUHHPOBAHMs coenuHeHus: Gopmyisl 17 ¢ MOMOIIBIO
coenuHeHust (Gopmyiabl 95 momywaroT coenuHeHue GopMmysel 96, KoTopoe 3arem
oOpabatbiBatoT coenrHeHreM Gopmyibl 6a ¢ mocnenyoieii 00padoTkoit ¢ momousto TFA ¢

NOJTy4YeHHueM coennHeHust GopmyJibl 98.
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Coenunenue ¢popmyibl 12 obpabateiatot ¢ momornibto TsCl/MsCl B mpuCy TCTBUH OCHOBAHHSI
C TIOJIy4eHHEM coeuHeHus1 (popmMyibl 99, KOTOpOe 3aTeM BBOIAT B PEAKLIHIO C COCTUHEHUEM
dopmyner 100 ¢ monyuenmeMm coenwHeHus ¢opmyasl 101. B pesynprare peakuuu
coequHenust ¢popmynbl 101 ¢ coenuHeHuem ¢Gopmyibl 6a ¢ mochenyromein oOpadboTKou ¢

nomomeio TFA nonygarot coenunenne gpopmynsr 103.
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Coenunenue Gopmynel 99 BBOAAT B peakuuio ¢ coenuHeHneM Gopmyibl 104 B mpucyTcTBUH
OCHOBaHHS, TaKOro Kak 0Oe3 orpaHu4yeHus KapOOHAT Ie3us], C TMOJIy4YEHHEM COEIUHEHUs
dbopmynsl 105. B pesynbraTe peakuuu 3amernenus coenuHerus Gopmyiiel 105 u coeqnHeHMS
dopmyabl 6a ¢ mocnenyromiei obpaborkoii ¢ momomubio TFA monydaroT coequHeHue

dopmyner 107.
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Coenunenne ¢opmynbl 109 MOXHO CHHTE3HUPOBATH TMOCPEACTBOM peakiu MuiyHoOy
coenuHeHust (opmynel la u coenuHenus ¢opmynsl 108 ¢ mpuUMEeHEHHEM pPa3JIUYHBIX
a30MKapOOKCHJIATHBIX PEAareHTOB, TAaKUX Kak 0Oe3 orpanmueHuss DIAD, B mpucytcTBuu
¢dochuna, Takoro kak Oe3 orpanmueHusi PPhs;. Coenunenne ¢opmynsr 109 MoxHO
JOTIOJTHATENBHO TMpeBpainate B coequHeHne Gopmynsl 110 nmyrem oOpabOTKH HCTOUYHHKOM
¢Topun-noHoB, TakuM Kak Oe3 orpanumueHuss TBAF. B pesymnprare OkuCneHHs C
nocienyomeil peakuneii Burtura ¢ coenqunerneM ¢opmysel 110 monydaroT coequHEHHE

opmyJiel 112, ApoMaTHYECKUI TajIOrTeH B cOequHeHnU (ho Jbl 112 MOKHO mpeBpallnaTh B
pmy p pMy peBp
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AJIKMJIbHBIE TPYIIIBL, TAKUE KaK METHIbHAsA rpynma, ¢ npuMeHerneM Pd-118 wmu PACl,dppf u
TPUMETWJIOOPOKCHHA C ToJy4deHneM coenuHeHuss ¢opmyner  113. B pesynbrare
runpobopupoBanusi coequHenust Gopmyiasl 113 ¢ momompro 9-BBN ¢ mocnenyrommm
coueranueMm Cysyku ¢ coenuneHuem ¢opmyisl 8 B npucyrcreuu Pd-118 wmu PdCl,dppf B
THF/H,O npu 50-70°C B Teuenue 5-16 4. momyuaror coeamHenue Gopmynasl 114, u3
KOTOpOro B pesyisrare odpaborku ¢ momombo TFA win HCI/MeOH nony4aroT coenquHeHue

dopmyer 1185.
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B pesynbrare peakuuun MunyHoOy coenuHenusi ¢gopmyiasl 4 (MOXHO TMOJNydYaTh W3
coenuHeHust ¢Gopmysel 1, kak omucaHo Ha cxeme 1) u coemuHeHusi opmynbl 13 ¢
NPUMEHEHUEM Pa3JIMYHBIX a30AMKAPOOKCUIIATHBIX PEareHTOB, TAKUX KaK Oe3 OrpaHuYeHUus
DIAD, B npucyTtctBun ¢pochuHa, Takoro kak 6e3 orpannuenust PPh;, monyvarot coennHenne
dopmynbl 116. 13 coenunenusi ¢opmynbl 116 B pesynbrate oOpabOTKH COeTUHEHHEM
dopmynbl 6a ¢ mocaenyromieii  00paboTkON TPUPTOPYKCYCHON KHCIOTOH IMOJyYaroT

coenuneHue popmyiel 118.
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Ha cxeme-22 nponsuIOCTpHPOBaH CUHTE3 coenuneHus: popmyiel 126. Coennnenne Gpopmyst
119 (rope PG = 3ammurHas rpymmna) moay4aroT mocpenctsoM peakiun Cummonca-Cmura. B
pesynbTare peakun MunyHoOy coenuHenust popmyiibl 119 u coenunenus: popmyist 2 (X =
-Cl, -Br) ¢ npumeHeHHEM pa3JIMYHBIX A301MKAPOOKCHIIATHBIX PEAareHTOB, TAKUX Kak Oe3
orpanndenust DEAD wnu DIAD, B mpucyrctBun ¢ochuHa, Takoro kak 0e3 orpaHU4eHUs
PPh;, monyuator coenunenue ¢opmyiasl 120. Coenunenue ¢opmynsr 121 obpasyercs B
pesynbrate 00paboTku coenrHenus Gopmysibl 120 UCTOYHHKOM (PTOPUA-UOHOB, TAKHUM KaK
6e3 orpannuenuss TBAF. B pesyibrate okucnenusi coenuaeHust popmysibl 121 ¢ moMoLIbio
OKHCITUTENIeH, TAaKUX Kak 0e3 orpaHuueHus nepuoanHaH Jlecca-MapTuHa, MOXKHO TOJTy4YaTh
coenquHenne ¢Gopmyabsl 122, M3 peareHTOB, Takux Kak Oe3 OrpaHudeHus OpoMun
metunTpudermnpocGonns, B NPUCYTCTBHH OCHOBAHHS, TAKOrO Kak Oe3 OrpaHuYeHHs
KOtBu, NaOtBu, LIHMDS, NaHMDS unu KHMDS, B pe3ynbrate 00paboTKH COeTUHEHUEM
dopmynel 122 nmonyyarot coenuHeHue ¢opmyiel 123. M3 amuna popmyie 6a (roe Ry u Rs
OTpeeNIeHbl B TAHHOM JIOKYMEHTE BBILIE) B pe3yJibTaTe 00padOTKU coenHeHHeM (OpMYIIbI
123 nonyuqatotr coenuHerue ¢opmynel 124, Coenunenue ¢Gopmynbl 125 MOXKXHO monyyarth
nyTeM THApoOOpUpPOBaHUs coequHEeHUsT GopMybl 124 ¢ MOMOIIBIO MOAXOIALINX OOpPaHOB,
Taknux Kak 0Oe3 orpanmdeHuss 9-BBN, ¢ mocienyrommM no0aBlieHHEM HEOPTaHHYECKOTO
OCHOBaHUs1, Takoro kak 6e3 orpanudenust KsPOy min Cs;COs3, B IPUCYTCTBUM KaTaan3aTopa
Ha ocHoBe Pd, Takoro kxak 6e3 orpannuenusi Pd(dppf)Cl, wimm Pd(PPhs),Cl,, u coennnenus
dopmynbt 8 (Y = -Br, -1, KoTopoe MOKHO TMOJIy4aTh COTJIACHO MPOLENype, OMHCAHHON B J.
Med. Chem., 2017, 60 (9), 3958-3978). B pesynbraTe ymajneHHs AaLETOHHIHOW 3aIIMTHOU
TPYIIBI U3 coenuHeHust Gopmyibl 125 ¢ MOMOIIBIO KUCIIOT, TakuxX Kak O0e3 orpannuenust HCI

wiu TFA, nony4aroT coequaenne ¢popmy bl 126.
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Cxema-23
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HO OH R HO “oH
10 127

Ar = apii1 WIH reTepoapiu

B pesymbrare peakuum couetaHuss coeauHeHuss Qopmyner 10w apun-  uH
reTepoapunOOpOHOBON KHCJIOTHI WM CJIOKHOTO 3(upa Ha €€ OCHOBE B IPUCYTCTBUH
Pd(PPh3)s wnu Pd-118 wnum PdClydppf B nuoxcane mpu 80-100°C B Teuenme 5-16 u.

NOJIy4aroT coeanHenue Gopmynnr 127.
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U3 coenunenusi popmynbl 18 B pesynbrare oOpaboTku coenuHeHueM (opmynsr 128 ¢
npumeHeHueM couetranusi Cy3yku mnony4aroT coenuHeHue ¢opmyisl 129. CoenuneHue
dopmyabl 130 MOXKHO TOJNy4aTh MyTeM TUAPOOOpHpPOBaHUs coenuHeHus Gopmynbl 129 ¢
MOMOIIBIO MOAXOASINUX OOpaHOB, TakuX Kak Oe3 orpanmueHus 9-BBN, ¢ mocnenyromum
no0aBieHNEM HEOPTaHUYECKOrO OCHOBAaHMs, Takoro kak Oe3 orpanumuenus: K;POy wmnmm
CsyCOs3, B mpucyTCTBUM Karaju3aTopa Ha OcHoBe Pd, Takoro kak 0e3 oOrpaHu4eHHs
Pd(dppf)Cl; wnu Pd(PPhs),Cl,, u coenunenus ¢popmynsl 8 (Y = -Br, -I), koTopoe MOKHO
MoJIy4aTh COTJIacHO mpoueaype, omucanHout B J. Med. Chem., 2017, 60 (9), 3958-3978). B
pe3yJibTaTe yAaleHHus AaleTOHHIHOW 3aIMUTHOW TPyMIbl U3 coexuHeHHst Gopmynsl 130 ¢
MOMOIIBIO KUCJIOT, Takux kak Oe3 orpanumdenuss HCl wim TFA, mony4aroT coenuHeHHe

¢dopmyer 131.
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U3 coequnenns Gopmyibl 76 B pesyibraTe KOHACHCALWU C coeauHeHneM (opmyibsl 13 ¢
MPUMEHEHHEM peakuu MuiyHoOy mosydaroT coeauHenne Gpopmyiiel 132, KOTOpPOE MOKHO
BBOIUTh B peakUMI0 ¢ coenuHeHueMm Qopmynbl 6a ¢ nocienyromeii odpaboTkoi

TpUPTOPYKCYCHOIM KUCIIOTOH C MONydeHneM coenrHeHust popmyiel 134,

Cxema-26
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U3 coenunenuss ¢opmysnsl 48a B pesyabrare oOpabotku ¢ mnomombio DMP B
metmenxyopuzae npu 0°C monydanu coenuaenue Gopmyiisl 135, U3 KOTOPOro B pe3yJbTaTe
peakuuu ¢ Opommmom MetmiamarHusi B THF monydaror coenmuenue ¢opmyner 136. B
pesyibTaTe neruaparaupu coenuHeHus: ¢Gopmynel 136 ¢ momompro cynbpypaHa MapruHa
MONy4aroT coenuHeHne ¢popmyisl 137, kotopoe 3ateMm obpabareiBaroT ¢ momoinsio 9-BBN ¢
nocienyomuM coueranneM Cy3yku ¢ coenquHeHneM ¢opmyiel 8 B nmpucytcteuu Pd-118 mmn
PdCl,dppf 8 THF/H,0O mipu 50-70°C B Teuenue 5-16 4. ¢ monyueHreM coenuHeHHs1 GopMyJibl
138. B pesynbrare 06paboTku coenuneHus: popmyibl 138 ¢ MOMOIIBIO coearHEeHHsT (POPMYJIbI

6a c nocnenyroeit oopadorkoii ¢ momorbto TFA nonydarot coenunenne Gopmyier 140.
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Coenunnenune popmyiel 4 oopadateiBaroT ¢ nmomompsio TsCl/MsCl B mpuCyTCTBUU OCHOBAaHHS

¢ nony4yeHneM coenuHerus ¢opmyisl 141. Coennnenne Gopmyisl 141 BBOAAT B PEaKIHIO C

coenuHeHueM ¢opmyiasl 104 B NPUCYTCTBHM OCHOBAaHMS, TaKOro Kak 0Oe3 OrpaHHYeHUs

kapOoHaT 1e3us, ¢ ToNydeHueM coenuHeHus (opmysel 142, B pesynprare peakuuu

3amelneHuss coeauHeHuss ¢opmynbl 142 u coenunHeHuss (opmyasl 6a ¢ mocienyroen

obpabotkoii ¢ momoureto TFA nonyvarot coenunenne Gopmyibr 144,
AGOpeBHATYPBI

B naHHOM JOKyMEHTE MOTYT NPUMEHSITbCS Clieayroiine ab0peBuaTyphl.
AcOH = ykcycHas kuciora

BonH.= BogHbIN

ca = MpUOJU3UTENILHO WIH IPUMEPHO

NH4Cl = xnopun aMMOHUS

9-BBN = 9-60paOHIUKIIOHOHAH

BINAP = 2,2'-6uc(mudpenundochuno)-1,1'-6unadrun

Boc = mpem-GyTokcukapboHmn

-Bu unu Bu = mpem-0yTin

Cs,CO3 = kapOoHaT 1e3ust

CHCI; = xnopodopm
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CDCl; = nefirepupoBaHHbIi XJ10podopm
DAST = tpudropua qusTHIAMHHOCEPHI
dba = nubeH3nNIMIEHALIETOH

CH,Cl; nmu DCM = nuxnopmeraH

DMP = nepuoaunan Jlecca-Maptuna
DEAD = austuna3onukapOokcuiaT
DIAD = auuszonponunazonukapOoKCHIaT
DIPEA = nuu3onponui3THiIaMuH

DMAP = 4-numeTunaMUHONIUPUANH
DMF = N, N-numerunpopmamun

DMSO = ngumeruicynbHokcun
DMSO-ds = neiirepupoBaHHBIN TUMETHICY Ib()OKCU
Et = sTun

EtOH = sTanon

EtOAc =stunanerar

I = rpaMm

H,0; = nepoxcun Bomopona

H,SO,4 = cepnas kucnora

K,COj; = xapboHat kanus

KOH = runpoxcun xamus

KO'Bu = tper-6yTokcun kanus
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KsPO4 = pocdar kanus

KHMDS = Guc(TpuMeTHICUITHI )aMH]T KaJIHsI

LDA = puusonponuiaaMuz JUTHS

LHMDS = 6uc(TpuMeTHIICHITIAI )AMU]T JIUTHUS
LCMS = sxuakocTHast xpomMatorpadus-Macc-CeKTpOMETpHUs
M-CPBA = mema-xnopnepokcnOeH30iHas KUCIoTa
MT = MIJUIUTPaMM

Me = metun

MeOH = metanon

MeOD = nelirepupOBaHHBINH METAHOI

MS = MonekynsipHbIe CUTA

MsCl = MeTaHCy b OHUIIXJIOPHL

MgSO, = cynbdar Maraus

NaH = runpun narpus

NaO'Bu = Tper-6y TOKCH HATPHS

NaHCO; = OukapOoHaT HaTpus

Na,SO4 = cynbdar HaTpust

Na;,S,0; = Trocynbhat HaTpust

Na,SO; = cynedur HaTpus

NaHMDS = Ouc(TpuMeTHICHINI)aMUT HATPHUsT

NMP = N-MeTun-2-nuppoauaoH

PCT/1B2018/060015
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NBS = N-0poMCyKIITHUMH]T

NCS = N-x10pcy KUMHUMUS

NIS = N-#ioacy KUMHUMEIA

NMO = N-metunmopdonns-N-okcua

NMR = sinepHbIil MArHUTHBIA PE30HAHC

Ph = ¢penun

PDC = nuxnopxpoMaTt NUpUIUHUS

Pd(OAc), = anerar nannagus

Pd/C = nannaawii Ha yrie

Pd-118 = [1,1'-6uc(nu-tper-oyTrndochuno)beppoueH | nuxnopnamiaausi(Il)
Pd(PPh;), = Terpakuc(tpudenmndochun)namnaams(0)

POCI; = oxcuxnopun dpochopa

PdCly(dppf) = [1,1'-Ouc(nudennndocduno)peppouet|muxnopnamnaavsi(Il)
Pd(PPhs3),Cl; = nuxnopun ouc(tpudenundochun)namianus(Il)

PCC = xnopxpomaT nUpuaANHUA

PMB = n-meTokcubeH3mII

PTSA = n-TonyosncynbpoHOBasT KHCIIOTA

Rt = Bpems yaep:xuBanus

K. T. = KOMHATHasl TeMIeparypa

Hacpiu. = HachIIeHHbIN

SFC = cBepxkpuTHUYeCKast JKUIAKOCTHAsE XxpoMaTorpadus
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TLC = ToHkocnoiHas XxpoMaTorpadus
TBAF = ¢ropun TeTpabyTrnaMmmMoHus
TsCl = n-Tomnyoscy 1b¢p OHUITIXJIOPUA
TBDMS = Tper-0y TUIIUMETHIICHITII
TBDPS = tper-OyTinandeHniacunmn
Et;N unu NEt; unu TEA = Tpustunamun
TFA = tpudropykcycHast KUCJIOTa

THF = rerparunpodypan

Ts = n-TosyoncyabpoHuI

p-TsOH = n-tonyoncynpdoHOBast KHCIOTA

HNPOMEKYTOYHBIE COEIMHEHUA

7-BpOMXHHOJHH-2-AaMHH

fn
N\
H,NT N Br

VYkazaHHOE€ B 3arojiOBKE COEIMHEHHE IMOJIyYaJd COIJIACHO TPOTOKOJNY  PEaKIIvH,
aHanorndHomy ormucanHomy y Cinelli, Maris A et al, Journal of Medicinal Chemistry, 2017,

vol. 60, # 9, p. 3958-3978.
7-bpom-N-(4-MeToKCcHOeH3HI)XHHOJIHH-2-AMUH

LI
NS
PMB\N N Br

H

Vka3zaHHOe B 3aroJIoOBKE€ COEIMHEHUE nojgy4dajgu COrjlaCHO TIMPOTOKOJy  PEaKIHu,

aHaynorndHoMy orucanHomy B Arnould, Jean-Claude et al, WO 2007/141473 Al.
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7-bpom-N-Me THJIXHHOJIHH-2-AaMHUH
m\
SNTN Br
H

Vka3zaHHOe B 3aroJioBKe COeIUHEHHE noJjiy4yajini COrjlaCHO TaKOMY K€ IMPOTOKOJIY PCaKIUH,

kak onucaHo y Arnould, Jean-Claude et al, WO 2007/141473 A1l.

7-bpom-N-H3011pONHJIXHHOJIHH-2-AMHUH

fn

)\ N

N N Br
H

VkazaHHOe B 3arojloBK€ COeQUHEHUE nojgy4vajii  COrjlaCHO IPOTOKOJIy  pC€aKIuu,

aHaymoruuHoMy onrcanHoMy y Arnould, Jean-Claude et al, WO 2007/141473 Al.

7-BpoM-N-IHK/100y THIXHHOJIHH-2-aMUH
LI
B
N™ N Br
H

VkazaHHOe B 3aroJIoBKe€ COEIMHEHUE nojydajii  COrjlaCHO IIPOTOKOJy  pPECaKIHU,

aHanorndyHoMy onucanHomy y Arnould, Jean-Claude et al, WO 2007/141473 Al.
7-BpoM-N-(IHKI0NPONUIMETHI)XHHOJIHH-2-AMHH
L
N
V/\ N N Br
H

Vka3zaHHOe B 3aroJIoOBKE€ COEIMHEHUE nojgy4daju COrjlaCHO TIMPOTOKOJy  PEaKIHu,

aHayjorndHoMy orucanHomy y Arnould, Jean-Claude et al, WO 2007/141473 Al.
7-bpom-2-xJ10p-8-(pTOpXHHOINH

=

N\

Cl N Br
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Vka3zaHHOe B 3aroJioBKe COeqUHEHHE noJjiy4dajini COrjlaCHO TaKOMY K€ MPOTOKOJY PCaKLUH,

kak onucaHo y Aciro, Caroline et al, WO 2013/185103 Al.

7-bpom-2-xJ10p-3-H30NPONHUIXUHOJIHH

7
|
CI” N Br

VYka3zaHHOE B 3arojIOBKE€ COEIMHEHHE MOJIy4ald COTJIACHO TaKOMY K€ TMPOTOKOJY pPEeaKiHH,
kak ommcaHo B Vialard, Jorge Eduardo et al, WO 2008/107478 Al; LCMS wmacca/3apsig =
284,1, 286,1 (M+, M+2; 100%).

2-AMuH0-4-6poM-6-pTopdensanbaerua

O/
HzN Br

K nepememmBaemMoMy pactBopy 4-Opom-2-pTop-6-HuTpoOeH3anbaerunaa (moy4eHHOro
COMTAaCHO TaKOMy JKe TWPOTOKOJy peakiuu, kak omucaHo B Li, Liansheng et al,
WO 2015/054572 A1, 4,151, 16,73 mmonb) B 3Tanone (20 mu) u ykcycHo# kuciote (20 mi)
nobasnsn noporkoodpasHoe kene3o (2,80 r, 50,2 mmonps) pu 0°C U peakIUOHHYI CMeCh
nepemMelnuBad B TedeHue | 4. PeaknunoHHyr0 cMmech paszOamisutu stunaneratoM (70 mim) u
HeUTpanu30BaM ¢ MOMOLIbI BOAH. Hachil. pactBopa NaHCOs; (100 mn). IlonyyeHHyro
SMYJIbCHIO (prbTpoBamu uepes menaut. Ciou pasiessuii, OpraHMYeCKHH CIIOW MPOMBIBAIH
cosieBbiM pactBopoM (100 mur) 1 Beicy muBau Haa O0e3BonHbIM Na,SO,. OpraHuyeckuii Clou
(bunbTpOBANM M KOHLEHTPUPOBAIH i1 vacuo ¢ nonyderueM (3,36 r, 92%) B BHIe CBETJIO-
3EJIEHOTO TBEPIOTO BELIECTBA, KOTOPOe MPHMEHSUIH HA CIeAyromeii cragun 6e3 ounctky. 'H
SAMP (400 MI'y, DMSO-ds) 6 10,10 (s, 1H), 7,78-7,54 (m, 2H), 6,84 (t, /= 1,5 'y, 1H), 6,64
(dd,J=11,1, 1,8 I'y, 1H).

1-Xnop-5-itoa-2-mMeTHJ1-3-HUTPOOEH30.1

Cl

OQN: i N
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Pacteop ioma (10,43 r, 41,1 mmonb), nonara kamus (1,247 r, 5,83 mmoinb) B koHI. HySO4
(51,4r, 525 wvmonb) nobaBmsuin K pacTBOpy 1-xyop-2-metun-3-Hutpobensona (5,
29,1 mmons) B koHO. H,SO4 (51,41, 525 mmons) mpu 25°C. TlomydeHHyr cMech
nepememuBanu npu 25°C B TeueHne 6 4. PeakunoHHYIO cMmech A00aBISUIM MENJICHHO B
U3MEJIbYEHHBIN JIe U MPOAYKT 3KCTparupoBanu stunaneratoM (75 mu). Opranndeckuii cioi
MOCJIEIOBATEIPHO MPOMBIBAJIM C MOMOIIBIO HAc. BoAH. pactBopa NaHCO; (75 mut), HackImI,
BOonH. pactBopa Na2S203 (75 mu) u comeBoro pacteopa (75 mut). OpraHudeckuil CIloi
BBICYIIMBANU Haa Oe3BomHbIM NapSO4, (unbTpOBaNM M KOHLEHTPHPOBAIM i1l VACUO C
MOJIy4eHHEM 9 I' HEOYHUIIEHHOrO coeAuHeHMs. [laHHBI OCTAaTOK OYHINAIA C IOMOLIBIO
npubopa Combiflash (Rg200, Teledyne/Isco) Ha xomnonke Redisep® Ry ¢ smomnpoannem
NEeTPOJIEHHBIM 3(PUPOM C MOJlyUeHHEM yYKa3aHHOTO B 3arojioBke coenuHeHus (8,5 r, 98%) B
Bize GremHo-kentoro macaa. 'H SAMP (400 MI'w, xnopodopm-d) & 8,02 (d, J = 1,4 ', 1H),
7,96 (d, J=1,7 'y, 1H), 2,50 (s, 3H).

2-(bpommeTni)-1-x0p-S-fioa-3-HUTPOOEH30.1

Cl
Br/\/©\
O,N |
K nepememmBaemomy pactBopy 1-xiop-S-tion-2-metun-3-aurpodensona (27,5 r, 92 MMoIb)
B CCly; (280 mi) nmobaBmsuim NBS (19,741, 111 mmonb) u Oensounmepokcun (2,99,
9,24 mmonb) mpu 25°C. IonyueHnyro cmech nepememuBanu npu 80°C B TeueHwe 15 u.
PacTBoputens BbIMapwBaiu in Vacuo W JAHHBIA OCTATOK OYHINAIM C MOMOLIBIO Mpudopa
Combiflash (Re200, Teledyne/Isco) Ha konoHke Redisep® Ry ¢ rpaiueHTHBIM 3IF0MPOBAHIEM
(ot 0 no 1%) sTUnaneTaToM B NETPOJICHHOM 3(Hpe C MONYUEHHEM YKa3aHHOTO B 3arOJIOBKE

coenuuennst (12 r, 34,5%) B Bume rpssHO-Geroro TBeproro semectsa. 'H SIMP (400 MI,
DMSO-ds) 6 8,37-8,33 (m, 2H), 4,72 (s, 2H).

2-Xnop-4-iioa-6-HUTPOOEH3AIbAETH T

Cl

OyN I

2
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K mnepememuBaemomy pactBopy 2-(6bpommern)-1-xmop-5-fion-3-autpobenszona (12,
31,9 mmonp) B aneronurpuie (150 mu) nobasmsuim 4-merunmopdomma-N-okcun (9,19,
78 MMonb) U MOJIEeKyJsipHbIe cuta pasMepoM 4A° (30 T) mpu 25°C. Ilonmy4yeHHYIO CMeCh
nepememuBanu npu 25°C B teuenue 1,5 u. Jlobasmsum Boay (75 mi), pH nosogmnu o 6
nocpencteoM nodasnenust 1 H. HCL. IIponykt skctparuposanu stumnanerarom (75 mur). Ciou
pas3zersuiu, OpraHUYeCKUd CJIOH MPOMBIBAIN COJIEBBIM PAacTBOPOM (20 MiT1) U BBICYIIHBAIU
Hajx Oe3BopHbIM Na,SO,. Opranndeckuii cyiol GUIBTPOBAIN U KOHLEHTPUPOBAIH i1 VACUO C
noJiyueHueM 16,5 r HeOUMINEHHOro CoeauHeHUs. JIaHHBIM OCTATOK OYMINAIU C MOMOLIBIO
npubopa Combiflash (Rg200, Teledyne/Isco) na xomonke Redisep® R¢ ¢ rpaaueHTHBIM
smouposanueM (or 0 nmo 4%) sTUnaneTaToM B NETPOJEHHOM 3(HUpe C IMOJNyUeHHEM
yKa3aHHOTO B 3aroynoBke coemuHeHuss (71, 70,5%) B BHUme TIps3HO-0IOrO TBEPIOro

semectsa. 'H SAMP (400 MI', DMSO-ds) § 10,22 (s, 1H), 8,46 (s, 2H).
2-AMHHO0-6-X710p-4-H0a0€eH3aIbAer U

Cl
O?b\
H,N |
Vka3aHHO€ B 3aroJIOBKe COEAMHEHHME TIOJNydYald COIJIACHO MPOTOKOJY  PeaKiHy,
AHAJIOTMYHOMY OITHCAHHOMY B IIOJy4eHHH 2-aMHHO-4-Gpom-6-(ropGensanbaernma. 'H SIMP

(400 MT'ty, DMSO-ds) § 10,26 (s, 1H), 7,80-7,55 (m, 2H), 7,23 (d, J = 1,4 Ty, 1H), 6,99 (d, J
=1,5Tw, 1H).

1-dTop-2-ioa-S-meTni-4-HUTPOOEH30J1

o
O,N |

K mnepememuBaemoMy pactBopy 2-¢pTop-4-metmn-S-aurpoanmwiuHa (2,0 r, 11,75 MmMons) B
xoHu. HCI (6,15 mi, 73,8 Mmounb) o kamuisim 100aBisuid pacTBop HuTputa Hatpus (0,884 ,
12,81 mmons) B Boge (4 mu) mpu 0°C. Ilocne mepeMernnBanusi B TeUeHHE 15 MUHYT CMeCh
¢bunbTpoBaNK Yepe3 CIOH BaThl U MEAJIEHHO BBbUIMBAJIN B MIEPEMEIINBACMbII PAaCTBOP HOAUIA
kanms (6,83 1, 41,1 mmonp) B Bozte (25 mur) mpu 0°C. ITony4ueHHY 0 CMeCh IepeMeIInBaIN IPU
25°C B Teuenue 164. PeakumoHHyr0 cMech pasdaBmsuiin stwianeratoM (20 mi) u

NIOCJIEZIOBATENbHO TpoMbIBaIM ¢ momombo 10% BoxmH. pactBopa NaOH (50 mi), BoxH.
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Hacei. pactBopa NaHCO; (50 mn). Crnow pasmensuiv, OpraHUYeCKHid CJIOH MPOMBIBAJIH
COJIEBBIM pacTBOpoM (50 mut) u BeIcymmBau Hag Oe3BomaHbIM Na,SO,. Opranudeckuii cioi
(GUIBTPOBAIM W KOHIEHTPUPOBAIH i1 vacuo ¢ mojdydeHueM 3,1 T HEOUHIIEHHOTO
coenuHeHus. JlaHHBIA oOcTaTOK ounmanu ¢ mnomompro npudopa Combiflash (Rg200,
Teledyne/Isco) na komonke Redisep® Ry ¢ merposneiiHbiM 3(UpPOM B Ka4eCTBE HJIFOEHTA C
MOJIyYeHUEeM YyKa3aHHOTro B 3arojioBke coenunenusi (1,7, 51,5%) B Bume rpszHO-Oenoro
TBEPJOTO BELIECTBA. 'H sMP (400 MI'u, xnopodopm-d) 6 8,45 (d, J = 5,7Tu, 1H), 7,06 (d,
1H), 2,62 (d, J= 0,7 I', 3H); GCMS macca/zapsin= 281,03 (M+, 50%).

1-(bpommeTtnJ)-S-¢prop-4-iioa-2-HUTpPoOeH3 0.1

F
Br/m
O-N |

2

Vka3aHHOe B 3aroJIOBK€ COEAMHEHHE TIOJNy4Yalud COIJIACHO MPOTOKOJY  pEeaKluu,
AHAJIOTUYHOMY OIMCAHHOMY B ToOsiydeHuu 2-(Opommermi)-1-xmop-5-tion-3-HurpobeHsona.
'H SIMP (400 MI'wy, xnopodopm-d) & 8,53 (d, J = 5,6 T, 1H), 7,31 (d, J = 7,8 ', 1H), 4,80
(s, 2H).

5-®Top-4-iioa-2-HUTPOOEH3ATbAET U
O,N |

VKkazaHHOE B 3arojOBKE€ COEIMHEHHE IOJIy4aldud COINIACHO MPOTOKONY  peaKiuy,
AQHAJIOTUYHOMY OINKMCAHHOMY B TIOJYYEHUH 2-XJIOp-4-HOI-0-HUTPOOEH3abIeTH A, 'H saMmp
(400 MTI'u, xiopodopm-d) 6 10,42 (d, J =23 T, 1H), 8,62 (d, J =5,1 Ty, 1H), 7,60 (d, J =
7,2 Ty, 1H).

2-AmMuHO-5-¢pTop-4-iiondeH3anbaerun

el
HoN I

2



WO0/2019/116302 PCT/1B2018/060015
61

Vka3zaHHOe B 3aroJIOBKE€ COEIMHEHHUE nojgy4dajgu COrjlaCHO IMPOTOKOJy  PEaKIHu,

1
aHAJIOTHYHOMY OIHCAHHOMY B TOJY4E€HUH 2-aMUHO-4-OpoM-O-pTopOensanpaeruna. H SAMP

(400 MT'w, xnopodopm-d) § 9,78 (d, J = 0,6 T, 1H), 7,17-7,13 (m, 2H), 5,98 (s, 2H).

7-bpom-3-1UKJIONPONMUIXUHOJIHH

/

N Br

K mnepememmBaemoii cmecu 2-amuHo-4-OpomOenzanbaeruaa (2r, 10,00 Mmmonb) u 2-
uksonporunaneranpaeruga (0,841 r, 10,00 mmonb) B abcomotrHoM 3TaHone (12 o)
nobasnsanm no karwsm pactsop KOH (0,191 r, 3,40 mmone) B sTanone (12 mi) B atmocdepe
N,. Tlonyuennyro cmech mnepemewmnBain npu 95°C B Teuenue S u. Jleryume BemecTBa
BBINAPUBAJIM i71 VACUO W OCTATOK PACTBOPSJIM B AUXJIOpMeTaHe (60 M) U MPOMBIBAJIN BOAOH
(40 mur). Cnon pasgesnsuin, OpraHU4eCcKUil CJIOH MPOMBIBAIM COJIEBBIM pacTBopoM (50 M) u
BeICyIIMBaMu Haa  Oe3BomHbiM  NapSQs.  Opranudeckuit  ciod  (QUIbTpOBAIM U
KOHLEHTPUPOBAJIU 71 Vacuo C TOJNy4YeHHeM 2,5 T HEOYMILEHHOro coefauHeHus. JlaHHbIH
ocraTok ouumanu ¢ nomombro npudopa Combiflash (R200, Teledyne/Isco) Ha KoJIOHKE
Redisep® R¢ ¢ rpamuenTHbIM 3jroupoBanueM (0T 0 1o 6%) sTuianeTaToM B METPOJICHHOM
a¢upe ¢ mnonydenuem 7-Opom-3-muksonpormwixunonuda (1 r, 40,3%) B Bume OnemHO-
JKEJITOTO TBEPIOTO BELIECTBA. 'H ssMP (400 MI'u, DMSO-d6) 6 8,80 (d, /J=2,3Tu, 1H), 8,17
(d,J=2,1Tu, 1H), 8,00 (d, /J=2,4Tu, 1H), 7,89-7,80 (m, 1H), 7,70 (dd, /= 8,8, 2,1 'y, 1H),
2,15 (tt, J = 8,1, 5,1 'y, 1H), 1,14-1,03 (m, 2H), 0,95-0,81 (m, 2H); LCMS wmacca/3apsin=
24783, 249,83 (M+, M+2, 100%).

7-bpom-3-(1,1-11(pTOPITHI)XUHOJIHH

Cwmecp 1-(7-OpoMxuHONMH-3-MN)3TaH-1-0Ha (CHHTE3UPOBAHHOTO COTJIACHO TAaKOMY K€
MPOTOKOJIy peakuuu, kak omucaHo B Alam, Muzaffar et al, US20120230951 Al; 24,
9,60 mmonb) B TpudTopuae amsTHIAMUHOCEPHI (2,5 M1, 18,92 MMonb) mepemMeInnBaiy npu
70°C B Teuenue 16 4. IlonmyueHHy0 cMeCh MEJIEHHO BBUIMBAJIMU B BOJH. HACBIII. pPacTBOP

Oukapbonara Hatpus (50 M) u skcTparuposanu auxiopmeranoM (50 mu). Ciou pasmensiy,
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OpPTaHUYECKUH CJIOH TPOMBIBAJIM COJEBBIM pacTBOpoM (20 M) M BBICYLIMBAJIH Hax
6e3BogabM Na,SO4. Opranuueckuil cioil (QUIBTPOBAJIM M KOHLEHTPHUPOBAIH il VACUO C
MOJIydyeHHEeM 3,2 T HEOUMILEHHOIO COenWHEeHUs. J[aHHBbII OCTAaTOK OYMINAIA C MOMOUIBIO
npubopa Combiflash (Rg200, Teledyne/Isco) na xomonke Redisep® Ry ¢ rpaameHTHBIM
smouposanueM (ot 0 nmo 30%) sTunaneTaTtoM B METposieliHOM >¢upe ¢ MONyYeHHEM
yKa3zaHHOro B 3aroyioBke coeamneHust (1,7, 65,1%) B Bume OnemHO-XKENTOrO TBEPAOTO
emtectsa. 'H SAMP (400 MI't, DMSO-d) § 9,13 (d, J=2,4 'y, 1H), 8,71 (s, 1H), 8,34 (d, J
=2,1Tu, 1H), 8,11 (d, J=8,7I'y, 1H), 7,88 (dd, J=8,7, 2,01, 1H), 2,14 (t, /= 19,2 I'y,
3H), LCMS macca/zapsin= 271,90, 273,90 (M+1; 100%).

7-bpom-3-xJ10p-8-(pTopxuHOIHH

Cl pZ

NS
N Br

K nepememmBaemomy pactBopy 7-Opom-8-¢pTOpXxuHONMHA (CHHTE3MPOBAHHOTO COTIJIACHO
TAKOMy >K€ TPOTOKONy peakimu, kak omucano B Ghergurovich, Jonathan Michael et al,
WO 2013028447 Al, 3,4, 15,04 mmonb) B DMF (10 mi1) nobaBisiim N-XJIOpCYKIMHUMU
(4,021, 30,1 mmonb) mpu 25°C. PeakimoHHyo cmech nepemernuBain npu 100°C B TeueHue
16 4. PeakumonHyt cmech oxuyaxnaaiu 10 25°C u BbumMBaiu B JieasHyro Boay (100 mu) u
nepememuBaiii B TedeHue 30 muHYT. Ocamok coOupanu C TMOMOLIBIO (UIBTPALUU U
npoMbIBaIA BOOH. OCalOK BBICYIIHUBAJIH i1 VACUO C TIOJYYEHUEM YKa3aHHOTO B 3arOJIOBKE
coenuuennst (2T, 51%) B Bume rpssHO-Genoro TBepmoro Bemectsa. 'H SIMP (400 MIw,
xyopodopm-d) 6 8,90 (d, J=2,3Tn, 1H), 8,18 (t, /= 1,9y, 1H), 7,72 (dd, J= 8,9, 6,1 I'y,
1H), 7,48 (dd, /= 8,8, 1,5 'y, 1H); LCMS macca/3apsin= 261,71 (M+; 100%).

7-bpom-3-xJ10p-S-PpTropxuHoIHH

Cl

\

N Br

K  mepememmBaemMoMmy  pacTBOpy  2-amMuHO-4-Opom-O-¢ropOensanpmeruma (3,36,
15,41 mmone) B Tomyone (35 mu) pmobGammsuin - 2-xyop-1,1-mumerokcustan (2,304 T,

18,49 MMoTb) ¢ IOCTEAYIOMUM NO0ABICHHEM MOHOTHUIPATA M-TOJYOJICY Ib()OHOBOIN KHUCIIOTHI
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(2,93, 15,41 mmonb) mpu 25°C. IlomyueHHyro cmech mnepememuBanu npu 110°C ¢
npuMmeHeHueM ammapara J{una-Crapka B Tedenue 4 4. B atmochepe N,. PeakiinoHHy0 cMech
pazbasisutn straneratoM (100 MiT) ¥ MOBBIIIANHA €€ OCHOBHOCTD C IMTOMOIIBIO BOJIH. HACHIII.
pacrBopa NaHCO; (75 mu). Criou pasnersuii, OpraHUYeCcKUi CIION MPOMBIBAIH COJIEBBIM
pacTBOpOM

(20 M) wm BeIcymuBamu Han Oe3BomHbIM NaySOy4. Opranmdeckuii  cioi

¢unbTpoBaNM W KOHLEHTPUPOBAIM i1 vacuo ¢ TmonydeHuneM 1,1 T HeOYHIIEHHOro
coenuHeHus. JlaHHbIA ocTaTOK ounmanu ¢ nomompro npudopa Combiflash (Rg200,
Teledyne/Isco) Ha xononke Redisep® R¢ ¢ rpagmentHeim smrouposanueM (ot 0 mo 2%)
STUJIALIETATOM B NETPOJEHHOM 3(pHpe C MOJy4UeHHEeM yKa3aHHOI'O B 3aroJIOBKE COEIUHEHHUs
(1,641, 40,9%) B BHmE CBeTIO-3€MeHOr0 TBepaoro Bemectsa. 'H SIMP (400 MI'm,
xnopodopm-d) 6 8,88 (d, J=2,4T'ny, 1H), 8,38 (d, /= 2,4T'ny, 1H), 8,15 (s, 1H), 7,45 (ddd, J

=9,0, 3,5, 1,8 ', 1H); LCMS macca/3apsan=261,76 (M+1, 100%).

ITpomesxyTouHbIe coequHeHHs1 B Tabnune | CHHTe3HMpPOBAJIM COTJIACHO MPOTOKONY pPEeakIHH,

AHAJOTUYHOMY TIPUMEHSIeMOMY MJIsl TONydeHus 7-OpoM-3-xiop-5-propxuHonmHa, C

MNPUMEHCHUEM NNOAXOAAIIUX UCXOAHBIX MAaTEPUAJIOB.

Tabnuua 1
Crpykrypa mnpomexytouHoro | [Ipumensiembre Jannsie 'H IMP u LCMS
COEMHEHUs UCXOJTHBIE
MaTepHabl
NG F 2-AmuHO-4-6pom-5- | 'H SAMP (400 MI'ny, xnopodopm-d)
SN | Br ¢ropbenzanbaerun, |6 8,81 (s, 1H), 8,43-8,38 (m, 1H),
KOTOPBIi 8,12-8,08 (m, 1H), 747 (d, J =
7-bpom-3-xs10p-6- CUHTE3UPOBAJIH 8,4Tu, 1H); LCMS wmacca/3apsia=
¢ropxunonn COTJIaCHO 261,83 (M+1; 100%)
US2014/200216 Al
cl 2-AmuHO-6-x510p-4- | 'H SIMP (400 MI'ny, x10podhopm-d)
CI\(\/@\ HonOeH3anbaerun 68,85(d, J=2,3Tu, 1H), 8,50 (dd,
SN [ J=123,09Ty, 1H), 8,48-8,45 (m,
3,5-Anxa0p-7-H0AXUHOJIHH 1H), 7,96 (d,7=16I'u, IH)
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F 2-AmuHO-4-06pom-6- | Heounmmennoe COEeIMHEHHE

Br =
(1)Top6eH3anb)1erH,u IPUMEHSIU KaK  TaKOBOE Ha
NS
N Br

CIEYIOLIEH CTaiuu

3,7-{n0pomM-S-PpTOpXHUHOIHH

Br_~ F 2-AmuHO-5-¢rop-4- | 'H SAMP (400 MI'ny, xnopodopm-d)
N | | HonOeH3anbaerun 08,88(d,J=2,2Twu, 1H), 8,61 (d,J

= 6,0, 1H), 827 (d, J = 23T,

3-bpom-6-¢prop-7- 1H), 7,39 (d, J = 7,8Tu, 1H),
HOIXHHOTHH LCMS  macca/zapsn= 351,03,

353,03 (M-1, M+1, 60%)

7-bpom-3-xJ10p-S-pTopxHHOIHH-1-0KCHA

N* Br

Cmecb  7-Opom-3-xmop-5-propxunonuna (1,641, 6,30 mmons) u M-CPBA (2,90,
12,59 mmons) B CHCl; (30 M) HarpeBanu npu S0°C B TeyeHue 16 4. PeakIMOHHYIO CMeCh
pazbapysin xyopodopmoMm (50 MJI) U MPOMBIBAIKM C TIOMOINBID BOJIH. HACHIII. PacTBOpa
Na,SO; (50 M) ¢ nmocnenyromum nodasieHrneM BOnH. Hacki. pactBopa NaHCOs (50 mu).
Cnou pazpmensii, OpraHMYECKWI CJIOH TPOMBIBAJIK COJIEBbIM pacTtBopoM (50 mu) u
BbICyIIMBaNIU Han Oe3BomgHbiM  Na,SO,;. OpraHudeckuii ciodi  QUIBTPOBAIM |
KOHLICHTPUPOBAJU /71 vacuo ¢ mojydeHueM 1,35 T HEOUMIIeHHOro coenuHeHus. JlaHHbII
ocraTok ounmanu ¢ nomombro npudopa Combiflash (Rf200, Teledyne/Isco) Ha kojOHKE
Redisep® R¢ ¢ rpaanenTHbIM 3r0upoBanueM (ot 0 o 20%) sTuianeratoM B METPOJICHHOM
sdupe ¢ NOJyYeHHEM YKa3aHHOTO B 3arojioBke coennHeHus (542 mr, 31,1%) B BuIe cBeTIio-
KOPUYHEBOro TBEpAOro BemecTsa. 'H SIMP (400 MI', DMSO-ds) § 8,97 (d, J= 1,8 ', 1H),
8,46 (s, 1H), 8,17-8,10 (m, 1H), 8,03 (dd, J=9,5, 1,9 I'y, 1H); LCMS macca/3apsa= 275,83,
277,83 M+, M+2; 100%).

IIpomekyTO4HbIE COeAMHEHHs B TabJuIe 2 CUHTE3UPOBAJIN COTJIACHO TMPOTOKOJY PEaKIHH,
AHAJIOTHYHOMY NPUMEHSEMOMY IS TTONTyueHHst 7-0poMm-3-xyop-5-PpTopxuHoIHH-1-0kcHaa, ¢

MNPUMEHCHUEM MMOAXOAAINX UCXOAHBIX MAaTCPUAJIOB.
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Tabmuma 2
Crpykrypa mnpomexyTouHoro | [Ipumensiemble ucxonusie | JlanHble "H SIMP u LCMS
COEIMHEHUSI MaTepUaIbl
\(\/Q\ 7-Bpom-3-merunxuronua | H SIMP (400 MI', DMSO-
® —
\N Br d6) 6 8,60 (dd, J = 12,2,
Og 1,7Tu, 2H), 7,97 (d, J =
8,71, 1H), 7,85 (dd, J = 8,7,
7-bpom-3-MeTHJIXHHOIHH-1- 20Ty, 1H), 7,77 (q, J =
OKCH 1,1Tu, 1H), 2,40 (d, J =
1,0 I'y, 3H); LCMS
macca/zapsin= 2379, 2399
M+, M+2, 100%)
7-Bpom-3- 'H SIMP (400 MI', DMSO-
z
® LUKJIOTIPONTUIIX UHOJIUH do) 6 8,58 (dd, J = 13,9,
\N Br
5 1,7Tu, 2H), 793 (d, J =
© 8,7 Ty, 1H), 7,84 (dd, J = 8.7,
7-Bpom-3- 21Tu, 1H), 7,66 (s, 1H),
2,08 (tt, J = 8,4, 5,0T'u, 1H),
HUKJIONPOMUIXHHOJIHH-1-
1,12-1,04 (m, 2H), 0,95-0,87
OKCH/
(m, 2H), LCMS
Macca/3apsia= 263,83, 265,83
M+, M+2, 100%)
E F 7-bpom-3-(1,1- LCMS wmacca/zapsn= 289,96
= | I TOPI THIT)XUHOJIHH (M+1; 100%)
@
l}l Br
0o

7-bpom-3-(1,1-
ARG TOPITUI)XHUHOIHH-1-

OKCHI
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O~ 7-bpom-3- Heounmennoe BELLECTBO
\ﬁ | Br METOKCHUXHWHOJIMH, MNPUMCEHSIN KaK TaKOBOC Ha
o o KOTOPBIM  CHUHTE3UPOBAJIH | CIEAYIOLEN CTauU

7-bpom-3-MeTOKCHXHHOJIHH-

1-oxcup

cornacHo Adams, Nicholas
David et al
WO 2014/008223 Al.

2

o
N Br
Opo

7-bpom-3-xJ10p-6-

¢propxunonun-1-oxcua

7-bpom-3-xm10p-6-

$TOpPXUHOIMH

'H SMP (400 MI', DMSO-
d6) & 8,87 (d, J= 1,8 'y, 1H),
8,75 (d, 1= 6,6 'y, 1H), 8,14-
8,03 (m, 2H), LCMS
macca/zapsan= 275,77 (M+1;
60%)

Cl Z
o/
lﬂ Br
Oe F

7-bpom-3-xJi0p-8-

¢propxunonun-1-okcua

7-bpom-3-x10p-8-

¢dropxuHOIMH

'H SIMP (400 MI', DMSO-
d6) & 8,78 (d, T = 1,5 ', 1H),
8,17 (s, 1H), 7,99 (dd, T = 8.8,
5,7Tu, 1H), 7,80 (dd, J = 8.8,
1,6 T, 1H); LCMS

macca/3apsn= 277,83 (M+1;
100%)

cl
Cla -
©
N |
Og

3,5-Auxa0p-7-H0AXUHOJTHH-

1-oxcup

3,5-Auxnop-7-HOAXUHOJIUH

'H SIMP (400 MI', DMSO-
d6) § 8,95 (d, J=1,7 'y, 1H),
8,80 (t, J = 1,3 T, 1H), 8,33
(d, T =1,6T, 1H), 8,08 (t, J
=1,3 Ty, 1H)

F
Br =
)
I}l Br
eo

3,7-{ndpom-5-

3,7-Aubpom-5-

dTOpXUHOINH

LCMS wacca/zapsaog= 3220
(M+1; 100%)
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¢propxunonun-1-oxkcua

3-bpom-6-¢prop-7-

HOAXHHOJHH-1-0KCH

3-bpom-6-¢Top-7-

HOIXUHOJINH

'H SIMP (400 MI't, DMSO-
d6) § 8,91 (d, 1= 6,0 ', 1H),
8,87 (d, J = 1,5T, 1H), 8,22
(t J=1,1Tw 1H), 7,92 (d, J
=8,3 T, 1H)

7-bpom-2,3-aAuxJ10p-S-PpTOPXHHOJIHH

Cl N

L

Cl N Br

K nepememmuBaemMoMy pactBopy 7-Opom-3-xjop-5S-¢propxunonun-1-okcuna (542 wmr,
1,960 mmons) B CHCl; (10 mn) nobGasnsiim POCl; (1,867 mu1, 20,03 mmonb) mpu 25°C.

[Monyuennyro cmech mnepememuBanu npu 65°C B TeueHume 2 4. B armochepe N

PeaknmoHHy0 cMmech BbUIMBaNM B JieAsHylo Boay (50 Mi), OCTOPOXKHO TMOBBILIATU

OCHOBHOCTb ¢ mnomoinbio Teepaoro NaHCOs; u skcrparupoBaiu HPOAYKT C TOMOUIBIO

nuxjopmetana (50 mur). Crou pasnmessid, OPraHUYECKUW CJIOM TMPOMBIBAJIH  COJIEBBIM

pactBopoMm (50 M) w BbicymuBaau Han Oe3BogHbiM Nap,SO,. Opranuueckuii  Cioi

(¢unbTpOBAIM U KOHIEHTPHPOBAJH

in vacuo ¢ mnojgydyeHueM 1,2T HEOYMILNEHHOIrO

coenuHeHusi. JlaHHBIA OCTaTOK ounmanud ¢ mnomompro npudopa Combiflash (Rg200,

Teledyne/Isco) Ha xononke Redisep® Ry ¢ rpaamentHbiM 3moupoBanueM (ot 0 go 10%)

STHJIALIETATOM B METPOJICHHOM 3(pUpe C MONTyueHHEM YKa3aHHOTO B 3aroJIOBKE COEIMHEHUS
(410 mr, 70,9%) B Bune Genoro TBepmoro semecrsa. 'H SAMP (400 MI', xmopodopm-d) &
8,49-8.43 (m, 1H), 8,04 (dt, J = 1,9, 1,0 Ty, 1H), 7,45 (dd, J = 8,9, 1,7 T, 1H); LCMS
macca/3apsn= 296,19 (M+1; 100%).

ITpome:kyTO4HbIE COeAMHEHUsI B TabJUIe 3 CHHTE3UPOBAIN COTJIACHO MPOTOKOJY PEaKIHH,

AHAJIOTHYHOMY TPUMEHSIEMOMY Ul TOJy4YeHHus 7-Opom-2,3-mauxiop-5-pTopXxuHONIMHA C

MNPUMEHCHUEM MMOAXOAAINX UCXOAHBIX MATCPUAJIOB.

Tabmuua 3
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CTpykTypa HpOMEXYyTOUHOTO

COCIUHEHUA

Hp HUMEHACMBIE HNCXOOHBIC

MaTepHuabl

Jannbie 'H IMP u LCMS

m
NS
Cl N Br

7-bpOM-3-MeTUIXUHOJIUH-

'H AMP (400 MI'y, DMSO-

1-okcun d6) 6 8,40 (t, J = 1,0 'y, 1H),
8,17 (d, J = 2,0I'y, 1H), 7,94
7-bpom-2-x0p-3- (d, J=8,7Tu, 1H), 7,78 (dd, J
METHJIXHHOJIMH ~ 8.7, 2,0, 1H), 2,48 (d, J =
1,0 I'n, 3H); LCMS
macca/zapsan= 256, 258 (M+,
M+2, 100%)
7-Bpom-3- 'H AMP (400 MI'u, DMSO-
~ uKIonponuixuHoiauu-1- | d6) & 8,16 (d, J = 3,0 'y, 2H),
cI N Br OKCHL 7,92 (d, J = 8,7 T, 1H), 7,77
7-Bpom-2-x10p-3- (dd, J =8,7,2,0I'y, 1H), 2,21
HMKJIONPONHIXHHOIHMH (t, J =84, 53T 1H), 1,10
(dt, J = 8,5, 3,2 'y, 2H), 0,92-
081 (m, 2H); LCMS
macca/3apsin= 281,90, 283,90
(M+, M+2, 100%)
E F 7-bpom-3-(1,1- LCMS wmacca/3apsia= 306, 308
\/ | aupropaTun)xunonun-1- | (M+, M+2; 100%)
Cl N Br OKCHUI
7-bpom-2-xq0p-3-(1,1-
AUGTOPITHI)XMHOIUH
O~ 7-bpom-3- LCMS wmacca/zapsn= 271,69,
cl \N l Br METOKCHUXUHOJIMH-1-okcun | 273,69

7-bpom-2-xJi0p-3-

METOKCHXHWHOJIMH
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Cle~ F 7-BpoM-3-XJ10p-6- H SIMP (400 MTL,
oSN | 5 ¢dTopxuHOMHMH- | -OKCH I xnopodopm-d) & 8,31 (d, J =
r

7-bpom-2,3-auxjop-6-

6,3 T, 1H), 8,23-8,18 (m, 1H),
748 (d,J = 8,2 Ty, 1H)

¢TopxuHOIUH

Cl~ 7-BpoM-3-xJ10p-8- H SAMP (400 My, DMSO-

>N Br ¢dTopxuHONMHMH- | -OKCHI d6) 6 8,94 (d, J = 1,6 I'u, 1H),
F 7,97 (dd, T = 8,9, 6,3 T, 1H),

7-bpom-2,3-auxjop-8-

(propxunonun

7,83 (dd, J = 8,9, 1,3 'y, 1H),
LCMS wmacca/zapsn= 295,65
(M+1; 100%)

Cl

=
@)

Cl

2,3,5-Tpuxaop-7-

HOAXHUHOJHUH

3,5-Juxnop-7-

HOIXMUHOJIMH- 1 -0Kcun

'H SIMP (400 MTI'1,
xynopodopm-d) 6 8,59 (d, J
0,8 ', 1H), 8,38 (dd, J = 1,6,
08Ty, 1H), 7,96 (d, J =
1,5 Ty, 1H)

Br

zgf \é

Cl Br

3,7-{udpom-2-xj0p-5-

3,7-Aubpom-5-

(bTOpxXUHOMMH- | -OKCH T

Heouuiuensoe BEIIECTBO
I'[pI/IMeHSIJII/I KaK TaKOBO€ Ha

CIeayroLel cTaanuu

¢propxunonun
Br_~ F 3-Bpom-6-drop-7- 'H SAMP (400 MTI1,
N | | HOIXUHOJMH- | -OKCH xjopodopm-d) & 8,54 (dd, J =

3-bpom-2-xa0p-6-¢rop-7-

HOAXHHOJHH

5,9, 0,7 T, 1H), 8,38 (s, 1H),
740 (d, T = 7,6 Ty, 1H)

7-bpom-3-xJ10p-S-pTOPXHNHOINH-2-aMHH
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Cl N

-

H,N" N Br

Cwmecp 7-Opom-2,3-puxnop-5-propxunonnHa (410 mr, 1,390 MMonb), BOZHOTO pacTBOpa
ammuaka (9,74 mn, 250 mmonb) B auokcane (10 mu) nHarpeBanu npu 120°C B crampHOM
aBTOKJIaBe B TeueHHe 24 4. PeakunoHHyro cmech pasdbaenmsim stuiauneraroM (20 miu) u
npombiBasid Boxoi (20 myr). Cron pasmensiii, OpraHUYeCKHi CJIOW TMPOMBIBAJIA COJIEBBIM
pactBopoM (20 mu1) u BbICymuBagu Han Oe3BogHbiM NapSO,. Opranmueckuii ol
¢bunbTpoBaNM M KOHLEHTPUPOBAIU i1 vacuo ¢ TmonydeHHeM 1,15 T HEouuIeHHOro
coenuHeHus. JlaHHbli ocraTok ounmanu ¢ nomoupro npudopa Combiflash (Rg200,
Teledyne/Isco) Ha kononke Redisep® R¢ ¢ rpaaunenTHbiM 3moupoBanueM (ot 0 o 30%)
STHJIALIETATOM B NETPOJICHHOM 3(pUpe C MONyUeHHEM YKa3aHHOTO B 3aroJIOBKE COEIMHEHUS
(297 wmr, 78%) B Buze Genoro TBepaoro semectsa. 'H SIMP (400 MI'y, DMSO-ds) & 8,23 (s,
1H), 7,51 (d, J = 19Tu, 1H), 7,32 (dd, J = 9,5, 1,.9T'u, 1H), 7,25 (s, 2H); LCMS
macca/zapsa= 276,83 (M+1; 100%).

ITpomesxyTOUHBIE COeAMHEHHs1 B Tabnune 4 CHHTE3HMPOBAJIM COIVIACHO MPOTOKONY pPEeakIHH,
AHAJIOTHYHOMY TPUMEHSEMOMY ISl TIOJyYeHHsl 7-0poM-3-XJ10p-5-pTOPXUHOMUH-2-aMHHA C

NMPUMECHCHUEM MMOAXOAAINX UCXOAHBIX MATCPUAJIOB.

Tabmuua 4
Crpyxkrypa ITpumensiemblie Jlannbie 'H SIMP u LCMS
MPOMEKY TOUHOTO HCXOHBIE MaTE€PHAJIbI
COETMHEHUS

= 7-bpom-2-x710p-8- 'H AAMP (400 MI'y, DMSO-d6) §
H,N SN Br (TOPXHHOHMH 7,95 (dd, J = 8,9, 1,8Tu, 1H), 7,42

F (dd, J = 8,7, 1,4Tu, 1H), 7,35-7,27
7-Bpom-8-TOpXHHOMMH- (m, 1H), 6,93 (s, 2H), 6,88-6,79 (m,
> AMHH 1H); LCMS wacca/3apsin= 240,8
(M+; 100%)
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NS
HoN” N Br

7-bpom-3-MeTHIXHHOJIHH-

7-bpom-2-xn0p-3-

MCETUJIXHWHOJIMH

'H SIMP (400 MI'y, DMSO-d6) §
7,75 (t, 7= 1,0 'y, 1H), 7,60 (d, J =
2,0 T, 1H), 7,54 (d, T = 8,4 T', 1H),
7,25 (dd, J = 8,5, 2,0 'y, 1H), 6,51

2-amuH (s, 2H), 2,19 (d, J = 1,1 Ty, 3H);
LCMS wmacca/zapsin= 237, 239 (M+,
M+2, 100%)
7-bpom-2-xn0p-3- LCMS wmacca/zapsan= 265,1, 267,1
Z | U30MPONUIIXUHOJIUH M+, M+2; 100%)
HoN” SN Br
7-bpom-3-

H30NPONUJIXHHOJIUH-2-

aMHH
7-Bpom-2-x110p-3- 'H AMP (400 MI'y, DMSO-d6) &
Z KIonpomwixuHoiaue | 7,63 (s, 1H), 7,59 (d, J = 2,0 Iy,
H,N SN Br 1H), 7,55 (d, J = 8,5Tu, 1H), 7,24
(dd, J = 8,5, 2,0I'u, 1H), 6,65 (s,
7-bpom-3-

III/IKJIOH[)OHI/IJIXI/IHOJH/IH-Z-

2H), 1,80 (tdd, J = 8,2, 4,6, 2,91y,
1H), 1,01-0,92 (m, 2H), 0,69-0,62

aMHH
(m, 2H); LCMS wmacca/3apsa=
262,83, 264,83 (M+, M+2, 100%)
F F 7-bpom-2-x0p-3-(1,1- | LCMS wmacca/zapsn= 287,96 (M+1,
= | mudropatrm)xunomuH | 100%)
NS
H,NT N Br

7-bpom-3-(1,1-

AUGTOPITHI)XHUHOJIHH-2-

aMHH

O~ | 7-bpom-2-x70p-3- LCMS wmacca/zapsa= 253, 255 (M+,
+2: 100°

HoN N Br METOKCUXUHOJINH M+2; 100%)
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7-bpom-3-

METOKCHXHUHOJIHH-2-aMHUH

7-bpom-3-xJ10p-6-

(propxunoIHH-2-aMHH

7-bpoMm-2,3-guxnop-6-

dTOpxUHONUH

'H SAMP (400 MI'y, DMSO-d6) §
8,23 (s, 1H), 7,79 (d, J = 6,71,
1H), 7,67 (dd, J = 9,3, 2,0 T, 1H),
6,97 (s, 2H); LCMS wmacca/3apsin=
276,83 (M+1; 100%)

7-bpom-3-xJ10p-8-

(¢pTopxuHOINH-2-aMHH

7-bpom-2,3-nuxnop-8-

($TOPXUHOIHMH

'H SIMP (400 MI'y, DMSO-d6) §
832 (d, J = 1,7y, 1H), 7,30 (s,
2H), 7,35-7,16 (m, 2H), LCMS
macca/zapsia= 276,86 (M+1; 100%)

3,5-Iuxaop-7-

HOAXHHOJIHH-2-AMHH

2,3,5-Tpuxnop-7-

HOAXUHOJIUH

'H AAMP (400 MI'y, DMSO-d6) §
8,22 (s, 1H), 7,94-7,81 (m, 1H), 7,67
(d, T=1,6Tw, 1H), 7,24 (s, 2H)

3,7-{udpom-5-

(¢propxuHoINH-2-aMHH

3,7-Aubpom-2-x110p-5-

(bTOpXUHONIMH

'H SMP (400 MI'y, DMSO-d6) &
8,39 (d, J=0,7T'w, 1H), 7,50 (d, J =
1,7Tu, 1H), 7,31 (dd, T = 95,
1,8 T, 1H), 7,14 (s, 2H); LCMS
macca/zapsn= 318,96, 320,34,
322,34 (M-1, M+, M+2; 100%)

3-bpom-6-¢prop-7-

HOAXHHOJHH-2-AMHH

3-bpom-2-xn0p-6-

¢bTOp-7-HOIXUHONUH

'H SIMP (400 MI'y, DMSO-d6) §
8,39 (s, 1H), 7,97 (d, J = 59T,
1H), 7,55 (d, J = 8,5 T, 1H), 6,82
(s, 2H)
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7-bBpom-3-xJ10p-5-pTop-N-(4-MeTOKCHOEH3HJT)XHHOJIHH-2-AaMHH

Cl

N\

PMB.

Iz

VKazaHHOE€ B 3arojlOBK€ COEIMHEHHE IIOJyYaJd COIJIACHO TPOTOKOJY  PEaKIHH,
aHajorndyHoMmy omnucaHHoMy B Banka, Anna Lindsey et al, WO 2012/037108 Al, ¢
IpUMEHEHHeM MOAXOMSAMMX HCXOMHBIX MaTepuanos. 'H SIMP (400 MI', DMSO-d6) & 8,22
(d,J=0,8Tmu, 1H), 7,96 (t, J = 6,1 'y, 1H), 7,58 (dd, J = 1,8, 1,0 I', 1H), 7,39-7,28 (m, 3H),
6,91-6,82 (m, 2H), 4,62 (d, J = 6,1 'y, 2H), 3,71 (s, 3H); LCMS wmacca/3apsia= 397 (M+1,
100%).

F
Brm
N
(Boc),N N Br

Cmecb  3,7-mubpom-5-propxuHonun-2-amuna (2,051, 6,41 mmonb), EtzN (2,68 mi,
19,22 mmone), DMAP (0,078 r, 0,641 mmonb) u Boc-anrunpuna (3,12 mut, 13,45 mmonb) B
THF (25 mu1) nepememmBanu npu 25°C B TeueHune 16 4. PeakunoHHyro cMech pa30aBisiiu
stunaneratoM (20 Mi1) u ipombiBau Bomou (20 mut). Crou pasmensii, OpraHudecKuii Ciiok
NPOMBIBAJIM COJIEBBIM pacTBopoM (20 Mu1) u BbICYyIIMBaIM Han 0e3BoAHbIM NapSOy.
Opranuveckuii cnoil (QUIABTPOBATM U KOHLUEHTPUPOBAIU N Vacuo ¢ monydyeHuem 3.9 r
HEOYUINEHHOro coenuHeHus. JlaHHBIA OCTaTOK ounmanu ¢ nomoinbto mpudopa Combiflash
(RR200, Teledyne/Isco) Ha xononke Redisep® R¢ ¢ rpanuenTHbiM 3mrouposanueM (ot 0 1o
5%) sTuaneTaToM B MeTpojeitHOM d(dupe ¢ nmonydenueM nu-boc-coequnenus (2,5 r, 75%) B
BHZE Ipsi3sHO-Gestoro TBeproro Bemecrsa. 'H SIMP (400 MI'n, xiopodopm-d) & 8,65 (d, J =
0,8 Ty, 1H), 8,08 (q,/=1,2Tu, 1H), 7,46 (dd, /=89, 1,7 I'u, 1H), 1,42 (s, 18H).

2-AMHHO-7-0pOMXHHOJIHH-3-KAPOOHUTPUI

OGN
NS
H,NT N Br
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Cmech 2-amuno-4-Opombensanbaeruna (0,448 r, 2,240 mmonb), manononutpuia (0,222,
3,36 mmonb) u nunepuanHa (0,111 M, 1,120 mmons) B 3Tanone (10 Mir) nepeMernBami npu
100°C B Teuenue 16 u. JleTyune BellecTBa BbIAPUBAIU /71 VACUO W OCTATOK OYMILAJIH C
nomomibto mpudopa Combiflash (Rf200, Teledyne/Isco) nHa komonke Redisep® Re ¢
rpaaueHTHbIM sroupoBanueM (ot 0 go 10%) sTtunmanerarom B merposieiHOM supe ¢
MOJIyueHUEeM YKa3aHHOro B 3arojiopke coenmuenus (0,343 r, 61,7%) B Buge rps3HO-0e0ro
TBEPIOrO BEIIECTBA. 'H sIMP (400 MI'u, DMSO-d6) 6 8,71 (s, 1H), 7,74-7,65 (m, 2H), 7,42
(dd, J=8,6,2,0I'y, 1H), 7,20 (s, 2H); LCMS macca/3apsin= 248, 250 (M+, M+2, 100%).

7-bBpom-N-(4-MeToKCcHOEH3H/I)XHHA30JIUH-2-AMHH

N
PMB‘HJ\\N Br

VKazaHHOE€ B 3arojioBKe COEIMHEHHE TMOJydyaJd COIJIACHO TPOTOKONY — PEaKIIvH,
aHamormuHoMmy omnucanHomy B Li, Liansheng et al, WO 2017/087528 A1, LCMS
macca/3apsin= 344,1 (M+, 100%).

7-bpom-3-(pTOPXHHONIUH-2-aMHH

Fm
NS
H,N" N Br

VkazaHHOe B 3aroJIoBKe€ COEIMHEHUE nojy4dajii  COrjlaCHO IPOTOKOJy  pPECaKIHu,

aHaJOrM4yHOMy onucaHHoMy B Banka, Anna Lindsey et al, WO 2012/037108 Al.

7-bpom-3-XJI0pXHHOJHH-2-aMHH
ROt
J
H2N N Br

Vka3zaHHOe B 3aroJIOBKE€ COEIMHEHUE nojgy4dajgu COrjlaCHO TIMPOTOKOJy  PEaKIHu,

aHaJOrmyHOMy omucaHHoMy B Banka, Anna Lindsey et al, WO 2012/037108 Al.



WO0/2019/116302 PCT/1B2018/060015
73

7-bpom-3-xJ10p-N-(4-MeToKCHOEH3 U1 )XUHOJIHH-2-AMHH

O
PMB\N \N Br

H

Vka3zaHHOe B 3aroJIOBKE€ COEIMHEHHE nojgy4dajngu COrjaCcHO IMPOTOKOJYy  PEaKIHu,

aHaJIoruyHOMy orucaHHoMy B Banka, Anna Lindsey et al, WO 2012/037108 A1l.

7-bpom-3-x10p-N,N-0uc(4-MeToKCcHOEH3 M) XHHOJTHH-2-AMHH

L
PMB\N \N Br

I
PMB

K nepememmBaemoli cycneHsun 7-0pom-3-xiopxuHoiauH-2-amuHa (2,0 T, 7,77 MMOIB) B
DMF (20 m1) nmoGamismu NaH (0,932 r, 23,30 mmonb) mpu 0°C. TlonydyeHHyr cMech
nepememmany npu 0°C B Teuenue 15 muH. 3aTem no kamisaMm nodasisuu 1-(xiaopmernn)-4-
mertokcubenszon (3,65, 23,30 mmonib) B atmocdepe N,. 3aTeM peakHUOHHYIO CMECh
nepememrBaiy B Teuenre 16 4. mpu 25°C. PeakiInOHHYIO0 CMeCh BbUIMBAJIH B JIJSTHYIO BOAY
(150 mu) m skcrparuposanu stunaneraroM (150 mi). Crou pasgensii, OpraHMYecKHid CIoH
NpOMBbIBaIM  CoJieBbIM pacTBopoM (100 M) um BeicymmBaiu Hajx Oe3BogHbIM NapSOy.
Opranudeckuii Cja0H (UIBTPOBAIM U KOHLEHTPUPOBAIH /N vacuo ¢ monydeHuem 3,87 r
HEOYHINEHHOro coenuHeHus. JlaHHBIA OCTaTOK ouumanu ¢ nmomoinbto mpudopa Combiflash
(R200, Teledyne/Isco) Ha xononke Redisep® R¢ ¢ rpanuenTHbiM 3mroupoBanueM (ot 0 1o
30%) osTHnaneraToM B METPOJIEHHOM 3(Hpe ¢ TMOJNy4YeHHEM YKa3aHHOTO B 3aroJIOBKE
coenunenus (2,2 r, 56,9%) B Bune rpsisHo-Oenoro tBepaoro Bemecrsa. 1H AMP (400 MI'L,
DMSO-d6) 6 8,45 (s, 1H), 7,89 (d, J = 1,9T, 1H), 7,77 (d, J = 8,6 ', 1H), 7,56 (dd, J = 8,6,
2,0Tu, 1H), 7,31-7,22 (m, 4H), 6,93-6,82 (m, 4H), 4,54 (s, 4H), 3,70 (s, 6H); LCMS
macca/3apsin= 498,97 (M+1; 100%).

3-bpom-7-iioa-N-(4-MmeToKCHOEH3UI)XHHOINH-2-aAMHH
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Vka3zaHHOe B 3aroJIOBKE€ COEIMHEHHUE nojgy4dajgu COrjlaCHO IMPOTOKOJy  PEaKIHu,

aHaJIoruyHOMy orucaHHoMy B Banka, Anna Lindsey et al, WO 2012/037108 A1.

6-bpom-3,3-AuMeTHIMHIOINH-2-THOH

Br

Cycnensuto  6-Opom-3,3-numermnuHnonus-2-osa (3,5, 14,58 Mmonp),  KOTOpBIi
CHHTE3UPOBAJIM  COIJIACHO  NPOTOKOJY  PEAaKLUWH, AaHAJOTMYHOMY  ONHUCAaHHOMY B
WO 2015/177110 A1, u pearenra JlaBeccona (7,66, 18,95 mmonb) B Tonmyomne (15 mu)
Harpesanu npu 100°C B Teuenue 3 4. B armocepe N,. PacTBopuTens BeInmapuBaiu in1 vacuo u
JaHHBIA OCTATOK ouuinanu ¢ nomoibio mpudopa Combiflash (Re200, Teledyne/Isco) Ha
kononke Redisep® R¢ ¢ rpaguentHeiM smoupoBanuem (0-20%) STunaneratoMm B
NeTpPOJIeHHOM 3(Gupe ¢ MOJNyuyeHHEeM yKa3aHHOro B 3arojioBke coeauueHus (3,3 r, 88%) B
BHJIE Ipsi3HO-Gesoro Tepaoro semecrsa. 'H SAMP (400 MI'y, DMSO-d6) § 12,67 (s, 1H),
7,40 (d,J=79Tu, 1H), 7,31 (dd, J=7,9, 1,8 'y, 1H), 7,15 (d, J = 1,7 'y, 1H), 1,30 (s, 6H);
LCMS macca/zapsn= 256,89 (M+1; 30%).

6-bpom-3,3-numerni-2-(Metuaruo)-3H-ungon

S\
/ N Br

K nepemernnBaemoii cycrieH3un 6-0pom-3,3-numMeTinnHnoauH-2-tuona (3 r, 11,71 mmors) B
THF (40 mn) noGasnsimu NaH (0,703 1, 17,57 mmons) nipu 0°C. ITony4deHHyIO cMech
nepememuBaiy B Tederne 15 mun. npu 0°C. obasmsuim metnmmoaun (1,098 mu,

17,57 MMOITb) U pEaKLIMOHHYO CMECh nepeMernnBaiy B Teuenue 1 4. mpu 0°C B atmocdepe
N». Peakimonnyto cMech paz0aBisuiy sTiianeratoM (50 mir) u mpombiBaiu Bogow (50 mu).
Crou pa3aensiiy, OpraHUYeCcKUi CJIOH MPOMBIBAJIN COJIEBBIM pacTBOpoM (50 mut) u
BBICYIINBAJIN HaJl 0€3BOAHBIM CyiibhaToM HaTpusi. OpraHnyuecKuii ciioi GUIbTpoOBaIN U
KOHLICHTPUPOBAJIH /71 VACUO C TIONYUYEHUEM 3,5 T HEOUULIEHHOTO COeNMHEHUs. [[aHHbII
OCTaTOK oumnIau ¢ nomoursio npudopa Combiflash (R200, Teledyne/Isco) Ha konmoHKe

Redisep® Ry ¢ rpaauenTHBIM 3toupoBanuem (0-5%) sTunaneraroM B eTpOIeHHOM ddupe ¢
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MOJTyY€HUEM YKa3aHHOTO B 3aroyioBke coenunenus (3,1 r, 98%) B Buae Oenoro Teepaoro
Bemecrsa. 'H SIMP (400 MI', DMSO-d6) 6 7,60 (d, J=1,7T'u, 1H), 7,41 (d,J =79 T,
1H), 7,32 (dd, J=7,9, 1,8 'y, 1H), 2,60 (s, 3H), 1,29 (s, 6H); LCMS macca/3apsin= 269,90
(M+; 40%).

6'-bpomcnupo[unkiaodyran-1,3'-ungonaun|-2'-Tuon

Br

Vka3aHHOE€ B 3arojlOBKE COEIMHEHHE TMOJIydaJd COIVIACHO TPOTOKOJNY  PEaKIMH,
AHAJIOTUYHOMY OINHMCAHHOMY B TOJyYe€HHH 6-OpoM-3,3-muMeTHnuHIoauH-2-TuoHa. LCMS

macca/zapsa= 267,65 (M+; 20%).

6'-bpom-2'-(MeTuiaTuo)cnupo|uukaodyran-1,3"-ungo|

S

/ \N Br

Vka3aHHO€ B 3aroJIOBK€ COEAMHEHHE TIOJNydYald COIJIACHO MPOTOKOJY  peaKIHy,
aHAJIOTMYHOMY OIMCAaHHOMY B TOJy4eHUH 6-Opom-3,3-numerwi-2-(metunTHo)-3H-unnona.
'H SIMP (400 MTI'wy, xopodopm-d) & 7,63 (d, J = 1,7 T, 1H), 7,44 (d, J = 7,9 T, 1H), 7,32
(dd, J =179, 1,7Tu, 1H), 2,73 (s, 3H), 2,61-2,46 (m, 4H), 2,37-2,30 (m, 2H); LCMS
macca/zapsin= 281,78, 283,78 (M+, M+2; 100%)).

6'-bpomcnupo[uukaodyran-1,3'-ungonl-2'-amun

HaN—Q
Br
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ITepememmnBaemblii pactBop 6'-0pom-2'-(MetmTHo)cnupo|mukinodyTtan-1,3"-unnonal (1,2,
4,25 mmonb) B 7 H. ammmake B MeraHoide (15 mu, 371 mmons) HarpeBamu mpu 100°C B
TeueHue 16 4. PacTBopuTesb BhIIAPUBAJIM [ VACHO U JAHHBIA OCTATOK OYUIIAIH C MOMOLIBIO
npubopa Combiflash (Rg200, Teledyne/Isco) na xomonke Redisep® Ry ¢ rpaameHTHBIM
smoupoBanueM (0-10%) meTaHONOM B OHUXJIOPMETaHE C TMOJYUYE€HHEM YKa3aHHOTO B
3arooBke coeauHenns (650 mr, 60,9%) B Bume Gemoro TBepmoro Bemectsa. 'H SIMP
(400 MI'u, DMSO-d6) 6 7,69 (s, 2H), 7,46 (d, J = 8,2 I'y, 1H), 7,01 (h, J = 1,8 I'y, 2H), 2,63-
2,53 (m, 2H), 2,43-2,30 (m, 1H), 2,23-2,09 (m, 3H); LCMS wmacca/zapsin= 250,87 (M+;
100%).

7-bpom-3-meTtnaumuaaso|1,2-ajnupuann

b

=
N Br
VYKka3zaHHOE B 3arojiOBK€ COEIMHEHHE IOJy4ajdd COIVIACHO MPOTOKOJY  peakiuuy,

aHayoruuHoMy onrcanHomy B Dubois., Laurent et al, WO 2009/112679 A1l.
2-(MeTH/IAMHUHO )XHMHOJIHH-7-0J1

=

|
SN OH
H

Vka3aHHOe B 3aroJIOBKe COEIMHEHHE TIONydYajd COIJIACHO MPOTOKOJY — pPeaKiivu,
aHanorndHoMmy ommcanHomy B Doherty, Elizabeth M. et.al, Journal of Medicinal Chemistry,

2007, vol. 50, # 15, p. 3515-3527.

3-bpom-N-(4-meToxcudensun)-7-(4,4,5,5-rerpamerun-1,3,2-nuoxcadoponan-2-

WI)XHHOJIHH-2-aMHH
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Cmecp  3-Opom-7-ifion-N-(4-mertokcubOensmn)xunonun-2-amuHa (1,51, 3,20 mmorb),
oucnuHakoaoaubdopa (0,974 r, 3,84 MMoUB), [1,1'-
ouc(nudpennnpochuno)peppouen | nuxnopnamwnagusi(ll), xommiaekca ¢  IUXIOPMETAHOM
(0,261 r, 0,320 mmoub) u auerata kamus (0,533 r, 5,44 mmonb) B8 DMSO (50 M) HarpeBaiu
npu 80°C B TeueHue 15 MUH. Ha mpenBapUTENbHO HarpeTol MacisiHol Oane. OOecneunBanu
OXJIAKAEHHe peakunoHHON cmecH 110 25°C, pa3basisuiu sTrnaneratoM (50 Mit) U BBUTMBAJIH B
nensuyro Boxy (100 mur). Crom pasmensiyii, OpPraHUYECKUH CJIOW MPOMBIBAU COJIEBBIM
pactBopoMm (50 MiT) ¥ BBICY IMBAJIX HaJ O€3BOAHBIM CyJibhaTom HaTpusi. OpraHu4ecKuil cion
(GuneTpOBANTM W KOHLEHTPUPOBAIM M  vacuo ¢ TOJNy4YeHHeM 2.5 T HEeOuHINEeHHOro
coenuHeHus. JlaHHBI ocTaTok ounmanu ¢ nomombio npudopa Combiflash (Rg200,
Teledyne/Isco) Ha xomonke Redisep® R; ¢ rpanuentHbiM smoupoBanueM (0-7%)
STHJIALIETATOM B IETPOJICHHOM 3(Upe C MOIyueHHEM YKa3aHHOTO B 3aroJIOBKE COEIMHEHUS
(1,35 T, 90%) B BHze rpsi3HO-Genoro TBepaoro Bemecrsa. 'H SAMP (400 MI'u, DMSO-ds) &
8,42 (d, J=0,7Tw, 1H), 7,86 (d, J= 1,1 'y, 1H), 7,65 (d, J = 7,9 T, 1H), 7,43 (dd, J = 7.9,
1,1 Ty, 1H), 7,40-7,32 (m, 3H), 6,99-6,74 (m, 2H), 4,62 (d, J = 6,0 T', 2H), 3,71 (s, 3H), 1,32
(s, 12H); LCMS macca/3apsin= 468,89 (M+; 100%).

3-bpom-2-((4-MeTOoKCHOEH3HT)AMHHO)XHHOJIHH-7-0J1

L
P
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K nepememmBaemomy pactBopy 3-Opom-N-(4-metokcubensmn)-7-(4,4,5,5-rerpamerni-1,3,2-
nrokcaboponaH-2-mn)xuHoduH-2-amuaa (0,35 1, 0,746 mmone) B THF (20 mit) mo karusim
nobasmsim AcOH (0,064 mn, 1,119 mmonb) mpu 0°C u mepememuBaiu B TeueHHe | 4.
Mennenno nobGasmsimn BonH. pacteop HyO, (0,5 mut, 1,492 mmone) npu 0°C. IlonydeHHyrO
cmech mnepememuBanid npu 25°C B TeueHme S u. PeakMOHHYIO cMech pa3OaBisuH
stunaneratoM (20 MJT) ¥ IPOMBIBAJIA C TIOMOIIBIO BOIH. Hackill. pactBopa Na;SOs (20 mu).
Cnom pazpmensiii, OpraHMYECKHI CIIOH TNPOMBIBAJIM COJEBBIM pacTBopoM (20 mu) u

BBICYIIMBAIN Haa Oe3BOmHBIM cyiibdarom Hartpusi. OpraHudeckuil cioi (QuibTpoBaiud U
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KOHLIEHTpUpPOBaIu i1 vacuo ¢ nonydeHuem 0,41 r HEOUMINEHHOrO coenuHeHus. JlaHHBIN
ocraTok oummanu ¢ nomompro npudopa Combiflash (Rf200, Teledyne/Isco) Ha kojOHKE
Redisep® Ry ¢ rpaguentHeiM smroupoBanueM (0-25%) sTunaneratoM B neTposieiiHOM sdupe
C TIOJlyueHueM yKka3aHHOro B 3arojioBke coenuHenus (0,13 r, 48,5%) B Bune rpsizHO-0en0ro

tBepaoro BemectBa. LCMS macca/3apsa= 359,22 (M+; 100%).

3-Xaop-5-¢prop-N-(4-meToxcudensunn)-7-(4,4,5,5-rerpameruna-1,3,2-nuokcaboposan-2-

WJI)XUHOJIUH-2-aMHH

F
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VKa3aHHOE B 3aroJIOBKE COCIMHEHHE CHHTE3MPOBAJM COTVIACHO AHAJIOTHYHOMY HPOTOKOJY
peakiuy, ONMUCAHHOMY B Mojy4yeHun 3-OpoM-N-(4-metokcubensmn)-7-(4,4,5,5-rerpamerni-
1,3,2-nrokcaboponan-2-mn)xuHonuH-2-amusa. 'H SIMP (400 MI'n, xnopodopm-d) & 1H
SMP (400 MI'u, xnopodopm-d) 6 8,17 (d, J = 0,9 I'u, 1H), 8,07 (s, 1H), 7,41-7,36 (m, 2H),

7,29 (dd, J = 10,0, 0,8 'y, 1H), 6,94-6,89 (m, 2H), 5,69 (s, 1H), 4,77 (d, J = 5,4 T'u, 2H), 3,83
(s, 3H), 1,29 (s, 12H); LCMS macca/3apsin= 443,05 (M+; 100%).

3-Xunop-5-¢prop-2-((4-MeToKcHOEH3NT)AMHHO ) XMHOJIHH-7-0J1

F
P
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Vka3aHHOEe B 3aroJIOBKe COEAMHEHHE CHHTE3UPOBAIM COTJIACHO IIPOTOKONY pEeaKLHH,
AHAJIOTMYHOMY OMNHMCAHHOMY B MONy4YeHHH 3-OpoM-2-((4-MeTOKCHOEH3MII)aMIHO )X UHOJIUH-7 -
ona. 'H SIMP (400 MI'n, DMSO0-d6) § 10,19 (d, J = 1,0 'y, 1H), 8,02 (s, 1H), 7,55 (t, J =
6,2 I'u, 1H), 7,43-7,28 (m, 2H), 6,91-6,82 (m, 2H), 6,67 (d, J = 2,1 T'u, 1H), 6,57 (dd, J =
11,7,2,2T'u, 1H), 4,60 (d, J = 6,0 I'y, 2H), 3,71 (s, 3H); LCMS macca/zapsn= 333,15, 335,15
(M+, M+2; 30%).

N2-(4-MeTOKCHOEH3UJI)XHHOJIHUH-2,7-AHAMHH
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Cwmecy 7-Opom-N-(4-merokcubensmn)xuHonus-2-amuHa (0,6 r, 1,748 mmonb), wuomuna

2

menu(I) (0,033r, O0,175wmmons) wu NI Nl-mumerwmran-1,2-quamuna (0,171 mu,
1,748 mmonp) B ammuake (0,757 mu, 35,0 mmonb) 1 DMSO (1 mn) mpu 130°C B TeueHue
15 u. Tlonyuyennyto cycneHsutro oxyaxaand 10 25°C u no0aBisuid HACHIIIEHHBIH BOJHBIN
pactBop cyibdara Hatpus (5 mun). I[lonydeHHYIO CMeCh SKCTPArdpoOBaId STHIALETATOM
(20 mn x 3). Opranuueckuii clol otnessuiy, BbICymuBaimu Hany MgSO,, ¢unbrpoBanmu u
KOHLIEHTpUpoBaiu. JlaHHBIA OCTaTOK ouninanu ¢ nomoineio npudopa Combiflash (Rg200,
Teledyne/Isco) na xononke Redisep® Ry ¢ rpanuenTHbIM moupoBanueM (0-5%) meTaHOIOM
B AMXJIOPMETaHe C MOJIyueHHeM yKa3aHHOro B 3arojiopke coeaunenus (0,18 r, 36,9%) B Bune
KOPHYHEBOro TBepAoro Bemectsa. 'H SIMP (400 MI'u, DMSO-d6) § 7,55 (d, T = 8,7 ', 1H),
7,34-7,29 (m, 2H), 7,25 (d, J = 8,4 'y, 1H), 7,07 (t, J = 5,8 I'y, 1H), 6,91-6,83 (m, 2H), 6,56
(d,J=2,2Tn, 1H), 6,52 (dd, J = 8,4, 2,2 ', 1H), 6,40 (d, J = 8,7 'y, 1H), 5,32 (s, 2H), 4,49
(d, J=5,8 T, 2H), 3,72 (s, 3H); LCMS macca/3apsn= 280,2 (M+1, 100%).

N2-(4-meToxkcubeH3ni)-N7-MeTHIXHHOJIMH-2,7-THAMHUH
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Cwmecb 7-0pom-N-(4-metokcubensun)xuHonun-2-amura (0,5 v, 1,457 mmonp), MeTaHaMUHA
(7,54 mn, 7,28 mmonb) u memu (0,046 T, 0,728 mmonb) nepememuBanu npu 110°C B
3aKpbITOi mpobupke B TeyeHue 12 4. . PeakumoHHYIO CMeCh pa30aBIsUIM STHIIALIETATOM
(20 M) m mpombiBanu Bomor (20 mur). OpraHuuecKuil CIOH OTHENSsUTH, BBICYIIWBAIH HaJ
MgSOs4, QumpTpoBasM W KOHLUEHTPHPOBATW. JIaHHBIA OCTATOK OYHMINATU C ITOMOIIBIO
npudopa Combiflash (R200, Teledyne/Isco) Ha xonmonke Redisep® Ry ¢ rpaameHTHBIM
smonposanueM (0-5%) METaHOJIOM B AMXJIOPMETAHE C MOJyUY€HUEM YKa3aHHOTO B 3ar0JIOBKE
coenunenus (0,4 T, 94%) B Bune kopuunreBoit skuakoctu. LCMS macca/zapsan= 294,09 (M+1;
100%).

S-(2-((4-MeToKCcHOEH3 M) aAMHHO)XHHOJIHH-7-WJI)ITAHTHOAT



WO0/2019/116302 PCT/1B2018/060015

82
s
PMB< \N S/lK

N
H

K mnepememmBaemMomy pactBopy 7-0pom-N-(4-MeTOKCHOEH3WI)XUHOMNH-2-aMuHa (2 T,
5,83 mmonb), Tnoanerara kaiaus (1,331, 11,65 mmons), DIEA (2,035 mut, 11,65 mmonb) u
Xantphos (0,337 r, 0,583 mmonb) B 1,4-nuokcane (20 m) nobasmsiiu Pdy(dba); (0,534,
0,583 mmonp) nipu 25°C B atmocdepe N,. [lonyuennyro cmech nepememusanu npu 110°C B
TedyeHue 1,5 4. B yCIIOBHAX MHUKPOBOJIHOBOTO M3Jy4deHMs. PeakIMOHHYIO0 cMech pa30aBisiiu
stunaueratoM (20 mut) u mpombiBanu Bomoi (20 mur). OpraHudYeckwid CJIOW OTHENsUIY,
BeICynBanu Hax MgSO,, GunbTpoBanyu U KOHLUEHTPUPOBaIU. JIaHHBIA OCTATOK OYHUINAIH C
nomomibto mipubopa Combiflash (Rf200, Teledyne/Isco) nHa komonke Redisep® Rg ¢
IpagueHTHBIM 3mronpoBanueM (0-20%) sTuaneTaToM B METPONICHHOM 3(upe ¢ MoNyueHHeM
yKa3aHHOrO B 3arojioBke coenubenust (0,67 r, 34%) B BuOe TPsA3HO-0ENIOro TBEPAOTO
emecta. 'H SIMP (400 MI'n, xnopodopm-d) & 7,87-7,80 (m, 2H), 7,63 (d, J = 8,3 'y, 1H),
7,39-7,32 (m, 2H), 7,28-7,23 (m, 1H), 6,95-6,87 (m, 2H), 6,67 (d, J = 9,0 ', 1H), 5,21 (s,
1H), 4,67 (d, J = 5,4 'y, 2H), 3,82 (s, 3H), 2,47 (s, 3H); LCMS macca/3apsn= 339,22 (M+1,
100%).

2-((4-MeToxkcHOeH3U1)AMHUHO)XHHOJIHUH-7-THOJI
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K nepemermmBaemomy pactBopy S-(2-((4-MeTOKCHOEH3MIT)aMIHO)XUHOJIHH-7-WJ1)3TaHTHOATAa
(0,671, 1,98 mmonb) B 20 mn stanona nodaensiin KOH (0,33 r, 5,94 mmonb) mpu 25°C.
ITonydennyto cmech nepemernnsanyu npu 25°C B TeueHue 1 4. PeakiMOHHY10 CMeCh racuiiu ¢
MOMOIIBIO HachIm. BogHOro pacteopa NH;Cl (20 M) ¥ 3KCTparupoBalid 3TUIIALIETATOM
(20 my). OpraHudeckuii cjol oraensyiy, BbicymuBaaun Hax MgSQOs, dunbTpoBan |
KOHIEHTPUPOBAJIM i1 Vacuo C TIOJNydYeHHWEM YKa3aHHOTO B 3arojioBke coenunenus (0,56,
95%) B BH/IE KOPHYHEBOrO TBepHOro Bermectsa. 'H SIMP (400 MI'n, xiaopobopm-d) § 7,77 (d,
J=89Tu, 1H), 7,64 (d, J = 1,8Tu, 1H), 7,46 (d, J = 83 I'y, 1H), 7,37-7,32 (m, 2H), 7,10
(dd, J=8,3, 1,9 ', 1H), 6,93-6,87 (m, 2H), 6,58 (d, J =8,9 I'y, 1H), 5,58 (s, 1H), 4,64 (d, J =
5,3 ', 2H), 3,82 (s, 3H); LCMS macca/3apsin= 297,09 (M+; 100%).

S-(2-(buc(4-MmeToKCHOEH31J1)AMHHO)-3-XJIOPXUHOJINH-7-WJI)3TAHTHOAT
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Vka3aHHOEe B 3aroJIOBKE COEAWHEHHE CHHTE3UPOBAIHM COTJIACHO IIPOTOKONY pPeakiHH,
AHAJIOTMYHOMY OINHUCAaHHOMY B monyudeHuHn S-(2-((4-MeToKCHOeH3MII)aMIHO )X UHOIUH-7-

wi)ataatuoara. LCMS macca/zapsig = 493,30 (M+; 100%).

2-(buc(4-meTokcHOEeH3HI)aMHHO)-3-XJI0PXHUHOJIHH-7-THOJI

K pactBopy S-(2-(6uc(4-meTokcuOeH3UT)aMUHO)-3-XJIOPXHUHONINH-7-1i)3TanTroara (300 mr,
0,608 mmonb) B sTaHose (9 mi) nobasnsmn KOH (51,2 mr, 0,913 mmons) npu 25°C. Cmech
Harpesaiu npu S0°C B Teuenue 2 4. OOecneunBaiy OXJIKIEHHE PEAKIIHOHHOTO PacTBOPa A0
25°C, nosons pH no 4 ¢ nomomsro HCI (1 H.) 1 KOHUEHTPUPOBAIH 71 VACUO C TIONyUYeHHEM
0,4 r HEOUYMILIEHHOTO COEIMHEHUs, KOTOPOe PACTUPAIH B MOPOLIOK C AUSTHUIIOBBIM 3(UPOM
(20 mi1) ¢ OJTy4EeHHEM YKA3aHHOTO B 3aroyioBke coeauneHus (200 mr, 72,9%) B BUIE TPsI3HO-

Oenoro TBepaoro BemectBa. LCMS macca/zapsin = 450,42 (M+; 100%).

((3aR,6R,6aS5)-6-(4-Xnop-7H-nuppoJio[2,3-d|nupumuaun-7-mi)-2,2-1umMeTHji-6,6a-

auruapo-3aH-uuknonenrald][1,3]anokcos-4-ui)meranos

N Cl
O
s 2 NN
K

Vka3aHHOe B 3aroJIOBKE COEAMHEHHE TIOJNydYald COIJIACHO MPOTOKOJNY  PEeaKIuy,
aHasmormuHoMy omucaHHomy B Kenneth A. Jacobson et.al; Purinergic Signalling (2015)

11:371-387.

((3aS,4R,6aR)-4-(4-x10p-7H-nuppoio[2,3-d|mupumugun-7-ui)-2,2-numMmeTH1-3a,6a-

auruapo-4H-uuknonenrald][1,3]anokcon-6-uwia)merni-4-meTuia0eH301Cyab(poHaT
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K nepememmBaemomy pactsopy ((3aS,4R,6aR)-4-(4-xmop-7H-mmupposno|2,3-d|mupumunun-7-
wi)-2,2-mumeTni-3a, 6a-nuruapo-4H-uuknonenra[d][ 1,3 ] nnokcon-6-mn)meraHomna 0,5,
1,554 mmonp) B muxnopmerane (10 mm) nobasmsin TEA (0,651 mu, 4,66 mmons), DMAP
(0,038, 0,311 Mmmonb) ¢ mocnenyromuMm MemeHHbIM noOasnenuem p-TsCl (0,355,
1,865 mmonp) mpu 0°C u mnepememuBanmu B TedeHue 10 munyTt. IlonmydeHHyro cmech
nepememuBanu npu 25°C B TedeHue 2 4. PeakliMOHHYIO CMeCh pa30aBIsIM 3TUJIALIETATOM
(20 M) u npombiBanu Bomod (20 mur). OpraHuueckuil CIOH OTHENsUIN, BBICYIIMBAINA HaJ
MgSO4, ¢unbTpoBaIM U KOHLEHTPUPOBAIH in vacuo ¢ nonydeHueMm 0,71 r HEOUHILEHHOTOo
coenuHeHusi. JlaHHbI ocTaTok ounmanu ¢ nomombio npudopa Combiflash (Rg200,
Teledyne/Isco) Ha xononke Redisep® Ry ¢ rpaguentHbiM smoupoBaHueM (0-10%)
STHJIALIETATOM B IETPOJICHHOM 3(pUpe C MOIyUeHHEM YKa3aHHOTO B 3aroJIOBKE COEIMHEHUS
(0,282 1, 38,1%) B Bume GmenHo-xkenroil xuakoctn. 'H SIMP (400 MI', xnopodopm-d) &
8,09 (t, J = 2,8T'u, 1H), 7,89-7,81 (m, 2H), 7,42-7,34 (m, 2H), 7,12 (s, 1H), 6,64 (d, J =
3,8 T, 1H), 5,86 (d, J =12,4 'y, 2H), 5,36 (d, J = 5,6 'y, 1H), 4,90-4,77 (m, 2H), 4,63 (t,J =
4,5 Tu, 1H), 2,52-2,45 (m, 3H), 1,45 (s, 3H), 1,34 (s, 3H); LCMS macca/3apsn = 476,17 (M+;
100%).

(3aS,4R,6aR)-4-(4-Xnop-7H-nuppoJo[2,3-d|nupumuann-7-ui)-2,2-1umeTnn-3a,6a-

auruapo-4H-uuknonenrald][1,3]anokcon-6-kapoéanbaerug

K nepememmnBaemomy pactBopy ((3aS,4R,6aR)-4-(4-xnop-7H-nuppono[2,3-d jnupumuauH-7-
wn)-2,2-mumetnin-3a, 6a-murunpo-4H-uuknonenra[d][ 1,3 ] nuokcon-6-min)meranona (2,50 r,
7,77 mmoib) 8 CH,Cl, (40 M) mipu 0°C, nopuusimu noGasnsiiu nepuonunan Jlecca-MapTuna
(3,95 1, 9,32 MMOIIb) U IepeMenTNBaIu B TeueHue 1 4. PeaknoHHy0 cMech pa30aBisuin
auxyopmeTaHoM (50 mut) u mpombiBaiu Bonoit (50 mur). Opranuyeckuii 10 OTaeNsIIH,

BeICyIIBau Hax MgSO,, GuibTpoBaIu U KOHUEHTPUPOBAIH 71 Vacuo ¢ oiy4deHnem 2,71 r
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HEOYHIINEHHOTO coeanHeHus. JlaHHbBIN OCTaTOK OYHINajH ¢ noMmorlbio mpudopa Combiflash
(R£200, Teledyne/Isco) Ha xononke Redisep® R¢ ¢ rpaanenTHbIM 3mrouposanueM (0-30%)
STHJIALIETATOM B METPOJICHHOM 3(upe C MOJydeHHEeM YKa3aHHOTO B 3ar0JIOBKE COSAMHEHUS
(2,32 1, 93%) B BHze GecrserHoro Macia. 'H SIMP (400 MI'w, xnopodopm-d) & 10,00 (s, 1H),
8,67 (s, 1H), 7,12 (d, J=3,6 T', 1H), 6,78 (dd, J= 2,6, 0,9 T, 1H), 6,69 (d, J=3,7 I'y, 1H),
5,97 (dt, J=2,8, 1,4 'y, 1H), 5,76 (dd, J=5,9, 1,5 'y, 1H), 4,88 (dt, /= 5.9, 1,1 'y, 1H),
1,54 (s, 3H), 1,40 (s, 3H); LCMS macca/3apsin = 320,2 (M+1, 100%).

4-Xs0p-7-((3aS,4R,6aR)-2,2-numeTn1-6-uHUI-3a,6a-aurnapo-4H-

uukaonentald][1,3]auoxcon-4-uin)-7H-nuppono|2,3-d|nupumuaux

/\O,N/\CI

0 e

K oxnaxnenHoli cycnensun opomuna metwn(tpudenmn)docdonus (5,03 r, 14,07 mmonb) B
THF (30 mn) mpu 0°C, mensenno nobasnsiin 1 M KHMDS B THF (14,07 mu, 14,07 MMonb) u
nepemMenuBaiy B Teuenne S muH. OOecrneunBasy HarpeBaHUe PeakIMOHHON cMecu 10 25°C u
nepememuBaid B TedeHue 10 muH. OXnakganu peakuuoHHyr cMmech 10 0°C ¥ MeasieHHO
nobasnmsim  pactBop  (3aS,4R,6aR)-4-(4-xnop-7H-nmuppono[2,3-d jmupumunun-7-mi)-2,2-
numetni-3a,6a-quruapo-4H-uknonenral[d][ 1,3 Jauokcon-6-kapbanpaeruaa (1,8,
5,63 mmonib) B THF (1 mu). Peakumonnyro cmech mepememuBanu npu 25°C B TeueHue
10 MuH. PeakimoHHY0 CMeCh raCHIM ¢ TIOMOIIBIO HachIl. BogHOro pacteopa NH4CI (50 mn)
U SKCTparupoBaiy stuianeratoM (50 mur). OpraHndeckuii CJIoW OTAEISUTH, BBICYIIUBAIHA HaJ|
Na,SO4, ¢unbTpoBaAIM U KOHLEHTPUPOBAIH iN Vacuo C mojnydeHneM 2,1 I HEOUYHIIEHHOTO
coenuHeHusi. JlaHHBIA OCTAaTOK ounmainud ¢ mnomompro npudopa Combiflash (Rg200,
Teledyne/Isco) na xomonke Redisep® Ry ¢ rpaguentasiMm smoupoBanuem (0-7%)
STHJIALIETATOM B NETPOJICHHOM 3(Hpe C MOJyYeHHEM YKa3aHHOTO B 3aroJIOBKE COCIUHEHHUS
(0,81 r, 45,3%) B Buge rpasHO-Genoro Teepaoro Bemecrsa. 'H AMP (400 MI', xmopodopm-
d) 68,72 (s, 1H), 7,11 (d, J = 3,6 ', 1H), 6,66-6,57 (m, 2H), 5,94 (d, J = 2,6 I'y, 1H), 5,81-
5,75 (m, 2H), 5,57 (dd, J = 6,0, 1,5T, 1H), 5,49 (d, J = 10,9 'y, 1H), 4,66 (dt, J = 6,0,
1,0 I'u, 1H), 1,52 (s, 3H), 1,40 (s, 3H); LCMS macca/3apsig =318,09 (M+1, 100%).

7-((3aS,4R,6aR)-2,2-IlumeTn1-6-suHuI-4,6a-1uruapo-3aH-

uukgonentald][1,3]anoxkcos-4-mi)-4-3tun-7H-nuppoio[2,3-d|nupumuann
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K nepememmBaemomy pactBopy 4-xmop-7-((3aS,4R,6aR)-2,2-numernn-6-sunni-3a,6a-
murunpo-4H-mmknonenTald][ 1,3 ]nuokcon-4-un)-7H-nuppono[2,3-dmupumuanna (500 wmr,
1,573 mmonp) B THF (1 M) u NMP (0,2 min) nobaBisinu anernnaneToHar skenesa (55,6 mr,
0,157 mmons) npu 25°C. Ilo xammam nodasmsuim 2 M xnopup stunmaraus B THF (1,573 ma,
3,15 MMONB) U PEAKLMOHHYIO CMECh MEepPEeMELIMBAIN B TeueHHe 4 4. PeaklMOHHYI0 CMech
racuiy ¢ nomoupio Hac. BogHoro pactsopa NH4Cl (10 mu) u skcTparupoBaiu 3TUIALETATOM
(10 mn). Opranugeckuil cinod oTxaensiy, BeICymuBanu Haa NaSO,, QuubTpoBanu u
KOHLIEHTPUPOBAJIU i1 vacuo ¢ nonydeHueM 0,6 T HEOUMILEHHOro coefauHeHus. JlaHHbIH
ocraTok ovumanu ¢ nomoinbto npudopa Combiflash (Rf200, Teledyne/Isco) Ha KoJOHKE
Redisep® R¢ ¢ rpaguentHbiM smroupoBaHueM (0-90%) sTunaneratoMm B MeTposieiHOM ddupe
C MOJIy4eHHUEeM yKa3aHHOro B 3arojioBke coenuHenus (0,28 r, 57,1%) B Buae rps3Ho-0enoro
TBEPJOTO BELIECTBA. 'H SIMP (400 MI', DMSO-d6) & 8,71 (s, 1H), 7,35 (d, J = 3,6 T'yy, 1H),
6,73 (d, J =3,6 ', 1H), 6,60 (dd, J = 17,7, 10,8 'y, 1H), 5,88 (d, J = 2,7 I'u, 1H), 5,83-5,74
(m, 1H), 5,66-5,56 (m, 2H), 5,45-5,37 (m, 1H), 4,67 (dd, J = 6,0, 1,1 Ty, 1H), 2,99 (q, J =
7,6 T'u, 2H), 1,40 (s, 3H), 1,30 (s, 6H); LCMS macca/3apsig = 312,21 (M+1, 100%).

7-((3aS,4R,6aR)-2,2-IlumeTnn-6-snunI-4,6a-nuruapo-3aH-

nukJjonentald][1,3]anokcon-4-unia)-4-uzonponun-7H-nuppoJio[2,3-d|nupumuaun

/\Q‘N/\

N N N
3 o X

X

PactBop 4-xmop-7-((3aS,4R ,6aR )-2,2-numernn-6-suani-3a,6a-guruapo-4H-
mukionenTald][ 1,3 | auokcon-4-mn)-7H-muppono[ 2,3-d Jmupumununa (1 r, 3,15 mmons), 2 M
Oopomuna wm3ompormwiMaraus B THF (5,51 mn, 11,01 mmons) u PdCly(dppf) (0,230,
0,315 mmonp) B Tomyone (10 mu) nHarpeBanmu mpu 100°C B Teuenme 30 muH. Ilocne
3aBEPIICHUS] PEAKIMU PEAKIMOHHYI) CMeCh TacW/Id METaHOJIOM U KOHLEHTPHPOBAJIU.
Hannbiii octatok ounmmanu ¢ nomornbto npudopa Combiflash (Rg200, Teledyne/Isco) Ha

xononke Redisep® Ry ¢ rpagnenTHeiM smmonpoBanueM (0-2%) METaHOJIOM B AMXJIOPMETAHE C
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MOJIyYeHUEM YKa3aHHOTO B 3aroyioBke coenmnaeHus (150 mr, 14,65%) B Bune rps3HO-0em0r0
tBepmoro Bemectsa. 'H SMP (400 MI'n, xnopodopm-d) & 8,98 (s, 1H), 7,48 (d, J = 4,0 ',
1H), 7,11 (t, /= 1,6 T'u, 1H), 6,86 (d, J=4,0 'y, 1H), 3,98 (dt, /= 2,5, 1,2 'y, 2H), 3,50-3,43
(m, 1H), 2,66 (s, 1H), 2,20 (d, J= 2,4 Ty, 1H), 2,00 (dd, J = 7,2, 1,0 'y, 2H), 1,44 (dd, J =
6,9, 3,1 I'u, 6H), 1,28 (s, 6H).

4-Huxnonponui-7-((3aS,4R,6aR)-2,2-aumeTnn-6-sunna-3a,6a-gurnapo-4H-

uukaonentald][1,3]auokcon-4-un)-7H-nuppono|2,3-d|nupumuaux

/\Q‘N/\N

~ - NQ/

O><O
Vka3aHHOE B 3aroJIOBKE COEAMHEHHE CHHTE3UPOBAJIM COMVIACHO AHAJIOTHYHOMY HPOTOKOJY
peakuuy, onucaHHoMmy B nonydeHun 7-((3aS,4R,6aR)-2,2-numernn-6-suHni-4,6a-quruapo-

3aH-uuknonenTa[d][ 1,3 |auokcon-4-wmn)-4-stun-7H-iuppono| 2,3-d jnupumuausa. LCMS
macca/3apsia = 323,90 (M+; 100%).

1-((3aS,4R,6aR)-4-(4-Xnop-7H-nuppono|2,3-d|nupumuaun-7-ui)-2,2-numeTni-3a,6a-

auruapo-4H-uuxnonenra[d][1,3]auoxcon-6-un)3ran-1-o

K nepememmuBaemomy pacteopy (3aS,4R,6aR)-4-(4-xnop-7H-nmuppono[2,3-d Jmupumuaus-7-
wn)-2,2-mumeTnn-3a, 6a-nurunpo-4H-uuknonenra[d][ 1,3 ] nuokcon-6-kapbanbaeruna (2,30 r,
7,19 mmons) B THF (120 mut) npu -78°C nobasinsimn Opomun metunmaraus (4,80 mi,

14,39 MMOITB) M PEAKLIMOHHYIO CMECh IEPEMELITNBAIHN ITPH TAKOH JKe TeMIepaTy pe B TCUSHHE
3 4. PeakIMoOHHY0 CMeCh raCHIIN ¢ IOMOLIBIO HachIl. BoaH. pactBopa NH4Cl (50 mu) u
sKCTparuposainu stunaneratoM (50 mir). Crou pa3nensim, OpraHUYecKuil CJI0H MPOMBIBAIIN
COJIEBBIM pacTBOpoM (50 MiT) B BBICYIIMBAJIH HaJ OE3BOJHBIM CYJIb()aToOM HATPHS.
Opranngeckuii ol GUIBTPOBATIN U KOHLIEHTPUPOBAIHU i1 VACUO C TIONy4YeHHueM 2,2 T
HEOUHIIIEHHOTO COSIUHEHNS U JAaHHBIN HEOUUIIEHHBIH OCTATOK OYHINAIH C TIOMOLIBIO

npudopa Combiflash (Rf200, Teledyne/Isco) Ha kononke Redisep® Rf ¢ rpagueHTHBIM
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smonposanueM (ot 0 1o 20%) 3THAneTaToM B IETPOJICHHOM 3 HUpe C MOy deHUEM
yYKa3aHHOTO B 3arojiopke coequnenws (1,82 r, 75%) B Bume rpsi3HO-0€J10r0 TBEPAOTO
Bergecrsa. 'H SIMP (400 MI'u, xnopodopm-d) 6 8,70 (s, 1H), 7,11 (d, J = 3,7 I', 1H), 6,63
(d,J=3,7Ty, 1H), 5,88-5,81 (m, 1H), 5,80-5,71 (m, 1H), 5,59-5,45 (m, 1H), 4,76-4,64 (m,
2H), 1,59-1,49 (m, 6H), 1,38 (d, J = 1,0 I'y, 3H), 1,32-1,23 (m, 1H); LCMS macca/3apsin =
336,2 (M+; 100%).

1-((3aS,4R,6aR)-4-(4-Xnop-7H-nuppono|2,3-d|nupumuaun-7-ui)-2,2-numeTnji-3a,6a-

auruapo-4H-uuknonenrald][1,3]auokcon-6-ui)3Ttan-1-on
N\ _cl
PO
sz NN
e

K nmepemerBaemomy pactBopy 1-((3aS,4R,6aR)-4-(4-xnop-7H-nmuppono[2,3-d]nupumunus-
7-un)-2,2-numernn-3a,6a-muruapo-4H-nuknonenra[d][ 1,3 |anokcon-6-un)stan-1-ona (4,75 r,
14,15 mmonp) B nuxnopmerane (45 mu) npu 0°C, nobasisuin nopuusiMu nepuoaunan Jlecca-
Mapruna (7,20, 16,97 mmonb) u nepememmBaiu B TedeHue 30 muH. JloOaBisuin BOIy
(50 1) M peakUMOHHYKO CMeCh (HUIBTPOBAIM depe3 CJIOH LeNuTa, MPOMBIBAIIU
auxjopMeTaHoM (25 mit x 2). Pa3neneHHbIe CI0M U OPTraHUYeCKHIA CJIOH MPOMBIBAJIH COJIEBBIM
pactBopoM (50 M), BBICYIIMBAIM HaJ OE3BOHBIM CYJIb(ATOM HATPUSI U KOHLEHTPUPOBAIH il
vacuo ¢ mnojydyeHueM 4,8 T HEeOUMIIEHHOro coeAuHeHus. JlaHHBbI OCTAaTOK OUYMINAIH C
nomomibto mpubopa Combiflash (Rf200, Teledyne/Isco) Ha kononke Redisep® Rf ¢
rpaaueHTHbIM 3jroupoBanueM (ot 0 o 50%) sTunaneratroMm B meTposieiHOM 3dupe ¢
MOJIyYEeHUEM YKa3aHHOrO B 3aroyioBke coemuHeHusi (3,8, 80%) B Bume rps3HO-0e0ro
tBepmoro Bemectsa. 'H SAMP (400 MI'n, xmopodopm-d) & 8,68 (s, 1H), 7,10 (d, J = 3,7 T'ny,
1H), 6,68 (d, J = 3,6 I'u, 1H), 6,63 (dt, ] =2,7, 0,7 I'y, 1H), 5,96 (dt, J =2,8, 1,5 ', 1H), 5,75
(dd, J =59, 1,6 Ty, 1H), 4,82 (dt, J = 5,9, 1,1 ', 1H), 2,47 (s, 3H), 1,52 (s, 3H), 1,39 (s,
3H); LCMS wmacca/3apsn = 334,09 (M+; 100%).

2-((3aS,4R,6aR)-4-(4-Xn0op-7H-nuppoJio|2,3-d|nupumuaun-7-ui)-2,2-iumMeTn1-3a,6a-

auruapo-4H-uuknonenrald][1,3]anokco-6-mia)nponan-2-oia
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K nepememmBaemomy pacteopy 1-((3aS,4R,6aR)-4-(4-xnop-7H-mupposno|2,3-d|nupumunms-
7-un)-2,2-numetmin-3a,6a-nurunpo-4H-uuknonenra[d][ 1,3 |nnokcon-6-un)stan-1-oma (1,0,
3,00 mmons) B THF (10 M) mpu -20°C mo kammsaM po0aBnsiin OpOMHA METHIIMAarHus
(1,498 mu, 4,49 MMOINIb) M PEAKLIMOHHYIO CMeCh NepeMeInBaiy B TeueHue 30 MUH. TIpU TOH
e Temreparype. PeakIMoHHy0 CMeCh raCHIM C MOMOINBI0 Hacklm. BOxH. pactBopa NH4Cl
(50 M) u skcrparuposanu stunaneratoM (50 mu). Ciou paspesnsiiu, OpraHUYecKUd CIoi
NPOMBIBAIM COJIEBBIM pacTBOpoM (50 mu1) ¥ BbICyIIMBaiM Haj O€3BOIHBIM CyJb(paToM
Hatpus. OpraHuyeckuil CiIoi (UIBTPOBAIM M KOHLEHTPUPOBAJIHM IN VaCuo C TOJNy4YSHHEM
1,5 r HEOUMIIEHHOTO COEAVHEHUsl U JAHHBIM HEOUMILIEHHBIH OCTATOK OYMINAIH C MOMOLIBIO
npudopa Combiflash (Rf200, Teledyne/Isco) Ha komonke Redisep® Rf ¢ rpamueHTHBIM
smoupoBanueM (ot 0 nmo 30%) sTunaneratoM B HeTposeiHOM 3¢upe ¢ MNONTyuYeHHEeM
yKa3aHHOTO B 3arojioBke coemuHenusi (850 mr, 81%) B Bume TIpsi3HO-0EIOrO TBEPAOTO
semtectsa. 'H SIMP (400 MI'w, xnopodopm-d) & 8,69 (s, 1H), 7,09 (d, J = 3,6 I', 1H), 6,71-
6,60 (m, 1H), 5,82 (s, 1H), 5,78-5,69 (m, 1H), 5,65-5,58 (m, 1H), 4,69 (dt, J = 5,8, 1,0 I'Ly,
1H), 1,59-1,53 (m, 9H), 1,38 (s, 3H); LCMS macca/3apsig = 350,2 (M+; 100%).

4-Xg0p-7-((3aS,4R,6aR)-2,2-numeTni-6-(npon-1-en-2-ui)-3a,6a-guruapo-4H-

uukJjonentald][1,3]anokcon-4-uma)-7H-nuppono[2,3-d|mupumuann
~\__c
)\ON/Q/\\(
Sz NN
W

K nepememmBaemomy pacteopy 2-((3aS,4R,6aR)-4-(4-xnop-7H-nupposno|2,3-d | nupumunms-
7-un)-2,2-numetnin-3a,6a-nurunpo-4H-uuknonenra[d][ 1,3 Jnuokcon-6-ui)nponan-2-ona

(8,2, 23,44 mmonb) B nuxyopmerane (80 mi) mpu 0°C nmobamsun cynbdypan MapTtuna
(17,34 r, 25,8 MMOJIb) U TIEpEMEIINBAIN PEAKIIMOHHYIO CMeCh B TeueHue 45 mun. npu 25°C.
PeaknoHHyr0 cMech TacHJIM Hac. BOAH. pacTBopoM OwmkapOonata Hatpusi (100 mu),
skcTparupoBann auxjopmeraHoM (100 mr). Crnom  pasnmersuii, OpraHHYECKHH — CIIOH

NPOMBIBAJIA COJIEBBIM pacTBopoM (50 M) M BBICYIIMBAIM Hanx O€3BOOHBIM CYJb(paTOM
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Hatpusi. OpraHudecKuil Cjaok (GUIBTPOBATN U KOHLEHTPHUPOBAIU i1 VACUO C TIONyUYEHUEM
8,5T HEOUHIIeHHOro coenuHeHus. JIaHHBIA OCTATOK OYHMINAIM C TOMOIIBID mpudopa
Combiflash (Rf200, Teledyne/Isco) Ha kononke Redisep® Rf ¢ rpagneHTHBIM 31I0MpOBaHIEM
(ot 0 mo 30%) sTHNALETaTOM B IETPOSICHHOM 3(PUpe C MOJyUYEHUEM YKA3aHHOTO B 3aTOJIOBKE
coenunenns (4,2, 54,0%) B Bue rpssHO-Genoro TBepaoro Bemecrsa. 'H SMP (400 MI,
xyopodopm-d) 6 8,71 (s, 1H), 7,11 (d, J = 3,6 I'u, 1H), 6,63 (d, J = 3,6 'y, 1H), 6,00-5,94 (m,
1H), 5,76 (d, J = 2,7 I'u, 1H), 5,62-5,52 (m, 2H), 5,33 (d, J = 1,7 I'u, 1H), 4,67 (dt, J = 6,0,
1,0 T'y, 1H), 2,03 (t, J = 1,0 'y, 3H), 1,52 (s, 3H), 1,40 (s, 3H); LCMS macca/3apsig = 332,28
(M+; 100%).

7-((3aS,4R,6aR)-2,2-IumeTna-6-(npon-1-en-2-ui)-4,6a-aurugpo-3aH-

uukaonentald][1,3]anokcoin-4-mi)-4-merun-7H-nuppoio[2,3-dnupumuaun
)\QAN/Q/\\(

i = NN

W

K nerasupoBanHoMy pactBopy 4-xyop-7-((3aS,4R,6aR)-2,2-numeTrn-6-(npon-1-en-2-mn)-
3a,6a-qurunpo-4H-uuknonenra[d][ 1,3 ]auokcon-4-un)-7H-nuppono[ 2,3 -d [mupumunmuna

(1,000 1, 3,01 mmonb) B nuokcane (10 mut) u Boge (1 mut) moOaBIsTH TPEXOCHOBHBIH (GochaT
KaJIAst (1,575, 9,04 mmoub), muxjiop[1,1'-Ouc(nu-Tper-
oytundochuno)peppouer|mamiaaua(ll) (0,196r, 0,301 mmons) u  2,4,6-TpuMeTHII-
1,3,5,2,4,6-tpuokcarpudopunan (4,21 mu, 30,1 mmonb) mpu 25°C. TlonydeHHyH CMeCh
nepememuBasid npu 100°C B Teyernne S50 MHH. B YCJIOBHSIX MHUKPOBOJIHOBOTO OOJyHEHUSI.
PacTBopuTens yaansiiM U HEOUUIIEHHBIH OCTaTOK OYHILIAIU ¢ moMoInbko npudopa Combiflash
(Rf200, Teledyne/Isco) Ha kosnonke Redisep® Rf ¢ rpamuenTHbIM 3r0upoBaHueM (ot 0 10
50%) sTunaueraToM B METPONEHHOM 3(uUpe C MOJyUYeHHEM YKAa3aHHOTO B 3arojiOBKeE
coenunenus (0,84 r, 90%) B Bune rpszHo-Oenoro TBepaoro Bemectsa. LCMS macca/3apsn =

312,28 (M+1; 100%).

7-((3aS,4R,6aR)-6-(((TpeT-0yTHIAN(PEHHICHINIT)OKCH)METHIT)-2,2-TUMETHJI-3a,6a-
auruapo-4H-uunknonenrald][1,3]auokcon-4-un)-4-merun-7H-nuppoio|2,3-

d]nupumuaun (A),
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7-((3aS,4R,6aR)-6-(((TpeT-0y THIAM(PEHHICHINIT)OKCH)METHI)-2,2-TUMeTHI-3a,6a-

aurnapo-4H-uuxkaonenrald][1,3]anokcon-4-ua)-7H-nupposo|2,3-d|nupumuaus (B)

N N
TBDPSO/\Q‘ 7 TBDPSO /?/\\\

= N\VN E N\VN
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K nerazuposanHomy pacteopy 7-((3aS,4R,6aR)-6-(((Tpert-

Oy T AN EHUIICHUITAIT)OKCH )METII )-2,2-TuMeTHII-3a, 6a-turuapo-4H-

uksonenTald][ 1,3 ]auokcon-4-mn)-4-xnop-7H-nuppono[2,3-dmupumununa (5 T,

8,93 mmonb) B quokcane (80 mur) u Boze (10 mur) 1oOaBJIsiii TpeXOCHOBHBIN Gocdat Kanus
(4,66 1, 26,8 mmonb), auxiop[ 1, 1'-6uc(nu-Tper-Oy Trndochuno)peppoueH jnamnaams(Il)
(0,582 r, 0,893 mmounb) u 2,4,6-rpumerni-1,3,5,2,4,6-rpuokcarpudopunan (12,48 mu,

89 mmonb) pu 25°C. Peakinonnyo cmech Harpesanu npu 80°C B Teuenue 8 u.
Peakunonnyro cMech pasdasinsiin strnaneratoM (50 M) u mpomeiBainu Boxoit (50 mut). Crou
pa3mesnsaan U OpraHNYeCKUid CIIOH MPOMBIBAJIN COJIEBBIM PacTBOPOM (50 MiT) U BBICYIIMBAIIU
Haz 0e3BOAHBIM CyJsibpaToM HaTpust. OpraHMYeCcKuil 1ok GUIBTPOBATN U KOHLIEHTPUPOBAIH
in vacuo ¢ nosydeHueMm 4,3 r HEOUMILEHHOTO COeAMHEeHUs1. JlaHHbIN OCTaTOK OYUIIAJIU C
nomotibto mpudopa Combiflash (Rf200, Teledyne/Isco) Ha kosnonke Redisep® Rf ¢
rpagueHTHbIM djroupoBanueM (0T 0 10 20%) 3TuaneTaroM B MeTPOSIEHHOM 3 upe ¢
MOJIyYE€HUEM YKa3aHHOTO B 3aroyioBke coenuuenust A (3,2, 66%) u B (0,75, 15,98%) B
BHZE IPSI3HO-GelbIx TBepabixX Bemects. 'H SIMP coemunenust A (400 MI'w, xnopodopm-d) &
8,83 (s, 1H), 7,71 (tt, J= 6,6, 1,5 I'u, 4H), 7,48-7,37 (m, 6H), 6,91 (d, /= 3,6 ', 1H), 6,57
(d, J=3,6 Ty, 1H), 5,88 (s, 2H), 5,25 (d, /= 5,7 'y, 1H), 4,60 (d, J= 5,7 I'u, 1H), 4,55-4,45
(m, 2H), 2,77 (s, 3H), 1,45 (s, 3H), 1,32 (s, 3H), 1,11 (s, 9H); LCMS macca/3apsig = 540,4
(M+1; 100%); 'H SIMP coenunenus B (400 MTI', xnmopodopm-d) 6 7,71 (tt, J=6,6, 1,5 'Ly,
4H), 7,53-7,35 (m, 6H), 6,98 (d, /=3,6 I'y, 1H), 6,57 (d, J=3,6 ', 1H), 5,90 (d, J =

14,5 'y, 2H), 5,26 (d, J=5,7T'y, 1H), 4,61 (d, J=5,7T'y, 1H), 4,51 (d, J=9,3 I'y, 2H), 1,46
(s, 3H), 1,33 (s, 3H), 1,28 (s, 2H), 1,11 (s, 9H); LCMS macca/3apsin = 526,44 (M+1; 100%).

((3aS,4R,6aR)-2,2-numeTni-4-(4-metun-7H-nuppoJio[2,3-d|nupumuaun-7-ui)-3a,6a-

auruapo-4H-uunknonenrald][1,3]auokcon-6-un)meraHon
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K nepememusaemomy pactopy 7-((3aS,4R,6aR)-6-(((Tpert-
Oy T AN EHUIICHITAIT )OKCH)METII )-2,2 - TUMeTHI-3a, 6a-muruapo-4H-
uuksionentald][ 1,3 | auokcon-4-wmn)-4-metun-7H-mupposno[ 2,3-d [mupumununa (3,20 T,
5,93 mmonb) B THF (20 M) mennenno no6asnsan TBAF (8,89 mu, 8,89 mmons) npu 25°C u
pPeaKLUOHHYI0 cMech nepemernsanu npu 25°C B Teuenue 15 4. Jletyuune BemecTsa yaansiiu
in vacuo v oCTaToK ouninajiy ¢ nomornsio npudopa Combiflash (Rg200, Teledyne/Isco) na
konoHke Redisep® Ry ¢ rpanuenTHbiM 3monpoBanueM (ot 0 1o 100%) sTunanerarom B
NeTPOJICHHOM 3 upe C MoJNyueHHEeM YKa3aHHOTO B 3aroyioBke coenunenus (1,5 r, 84%) B
BHIe TPsi3HO-Genoro TBeproro Bemectsa. 'H SIMP (400 MI'w, xiopodopm-d) & 8,81 (s, 1H),
7,06 (d, J=3,6I'u, 1H), 6,55 (d, J=3,6 I'y, 1H), 5,90-5,78 (m, 2H), 5,41 (ddd, J=5,8, 1,7,
0,9 I'y, 1H), 4,65 (dt, J= 5,8, 0,9 I'y, 1H), 4,56-4,42 (m, 2H), 3,35 (d, J=8,2 'y, 1H), 2,74
(s, 3H), 1,53 (s, 3H), 1,37 (s, 3H); LCMS macca/3apsig = 302,21 (M+1; 100%).

(3aS,4R,6aR)-2,2-lumeTni-4-(4-metun-7H-nuppoJio]2,3-d|nupumugun-7-ui)-3a,6a-

auruapo-4H-uuknonenrald][1,3]anokcon-6-kapoanbaerug
N
o// \< 7‘ Q/\\N(
N Nx
0

K nepemermnsaemomy pactopy 7-((3aS,4R,6aR)-6-(((Tpert-

Oy T AN HUIICHITHIT ) OKCH )METHI )-2,2 - TUMETHII-3a, 6a-muruapo-4H-

ukionental d][ 1,3 | auokcon-4-mn)-7H-muppono| 2,3-d Jmupumununa (1,50 r, 4,98 Mmmonb) B
muxiopmetane (100 mur) mpu 0°C nopuwsimu nodasinsiu nepuoguHan Jlecca-MapTuna
(2,53 1, 5,97 Mmmodb) U IepeMenTBaiu B TeueHue 1 4. PeaknmoHHy0 cMech pa30aBisuin
metuenxyopuaom (50 mut) u npomeiaiu Bonoi (50 mu). Crou pasnensim, OpraHUuecKui
CJIOH MTPOMBIBAJIM COJIEBBIM PAcTBOPOM (50 MIT) M BBICY LIMBAJIN HAJ O€3BOIHBIM CYJIb(paToM
Hatpust. OpraHmyecKuii ¢ioil PUIbTPOBAIN M KOHIEHTPUPOBAJIH 1N Vacuo € IMOJTyYeHUEM
HEOUHIIIEHHOTO COeTUHEHNS U JAaHHBIN HEOUHUIIEHHBIH OCTATOK OYHINAIH C TIOMOLIBIO

npudopa Combiflash (Rf200, Teledyne/Isco) Ha kononke Redisep® Rf ¢ rpagueHTHBIM
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smouposanueM (ot 0 1o 30%) sTHaneTaToM B ETPOJICHHOM 3 HUpe C MOy YeHUEM
yKa3aHHOTO B 3arojiopke coequnenus (0,95 r, 63,8%) B Bune rps3HO-0eJ10ro TBEpAOTO
emrectsa. | H SIMP (400 MI'w, xnopodopm-d) § 10,00 (s, 1H), 8,80 (s, 1H), 7,02 (d, J =
3,6 I'u, 1H), 6,82-6,76 (m, 1H), 6,63 (d, J=3,6 'y, 1H), 6,00 (dt, /=27, 1,4 'y, 1H), 5,76
(dd, J=5,9,1,5Tn, 1H), 4,87 (dt, /= 5,9, 1,1 'y, 1H), 2,77 (s, 3H), 1,53 (s, 3H), 1,38 (s,
3H); LCMS macca/zapsn = 300,15 (M+1; 100%).

7-((3aS,4R,6aR)-2,2-IumeTn1-6-uHUI-3a,6a-Aurunapo-4H-

uukgaonentald][1,3]anoxcosn-4-mi)-4-merun-7H-nuppoJio[2,3-dnupumuaun

VYKa3zaHHO€ B 3arojlOBK€ COEUHEHHE CHHTE3HPOBAJIHM COIJIACHO AHAJOIMYHOMY IPOTOKOJY
peakuuy, OMMCAHHOMY B monydeHuu 4-xyop-7-((3aS,4R,6aR)-2,2-numernn-6-suHumn-3a,6a-
auruapo-4H-mmknonenrald][ 1,3 ]auokcon-4-un)-7H-nuppono[2,3-d nupumuausa. 'H sMP
(400 MI'u, xnopogopm-d) 6 8,83 (s, 1H), 7,01 (d, J = 3,6 ', 1H), 6,68-6,53 (m, 2H), 5,95 (d,
J=2,5Tn, 1H), 5,80-5,71 (m, 2H), 5,56 (dd, J = 6,0, 1,4 'y, 1H), 5,47 (d, J = 10,8 ', 1H),
4,65 (d, J=5,8Tu, 1H), 2,75 (s, 3H), 1,52 (s, 3H), 1,40 (s, 3H); LCMS macca/3apsin = 298,5
(M+1; 100%).

((3aS,4R,6aR)-2,2-Iumerun-4-(7H-nuppono|2,3-d|nupumuaun-7-un)-3a,6a-1uruapo-

4H-unknonentald][1,3]auokcon-6-un)meTanoa

N
radaae
i = NN

VYka3zaHHOE B 3arojIOBKE COENUHEHHE CHHTE3MPOBAIH COIJIACHO AHAJOTMYHOMY IPOTOKOJY
peaxuuu, ONHMCAaHHOMY B MOJIyYE€HUHU 7-((3aS,4R,6aR)-6-(((Tpet-
Oy T AN EHUIICHITHIT )OKCH )METHI )-2,2- TUMETHI-3a, 6a-muruapo-4H-

mukionentald][ 1,3 | anokcon-4-mn)-7H-muppono[ 2,3-d Jmupumununa. LCMS wmacca/zapsan =
287,90 (M+; 100%).



WO0/2019/116302 PCT/1B2018/060015
94

(3aS,4R,6aR)-2,2-IumeTna-4-(7H-nuppo.o|2,3-d|nupumuaun-7-ui)-3a,6a-auruapo-4H-

uukgaonentald][1,3]auokcon-6-kapoéanbaerug

N
TN
S > NN

VYKa3zaHHOE B 3arojlIOBK€ COEIUHEHHE CHHTE3MPOBAJH COIJIACHO AHAJOTMYHOMY IPOTOKOIY
peakuuy, onucaHHoMy B nonyudeHnu  (3aS,4R,6aR)-2,2-numernn-4-(4-merun-7H-
nuppoio| 2,3-dmupumunun-7-mn)-3a,6a-quruapo-4H-uknonenra[d][ 1,3 | auokcon-6-
kapbanbreraaa. 'H SAMP (400 MI', xmopodopm-d) & 10,01 (s, 1H), 9,04 (s, 1H), 8,93 (s,
1H), 7,11 (d, J = 3,6 I'u, 1H), 6,83-6,77 (m, 1H), 6,67 (d, J = 3,7 'y, 1H), 6,03 (dt, J = 2,8,
1,4 T'u, 1H), 5,77 (dd, J=5,9, 1,5 Ty, 1H), 4,89 (dt, J=6,0, 1,2 T'y, 1H), 1,54 (s, 3H), 1,41 (s,
3H); LCMS macca/3apsn = 286,09 (M+; 100%).

7-((3aS,4R,6aR)-2,2-IlumeTn1-6-uHUI-3a,6a-Auruapo-4H-

uukJjonentald][1,3]auokcon-4-un)-7H-nuppono|2,3-d|mupumuann

7
oag
X

VYka3zaHHOe B 3ar0JIOBKE COEIHUHEHIE CUHTE3UPOBAJI COINIaCHO aHAJIOTHYHOMY ITPOTOKOITY

1
AV

O
O

peakLuuy, ONMCaHHOMY B nostyueHnn 4-xyop-7-((3aS,4R,6aR)-2,2-numeTnin-6-suHmn-3a,6a-
muruapo-4H-rmknonenra[d][ 1,3 ]anokcomn-4-mn)-7H-mupposno[2,3-d jnupumunusa. 'H IMP
(400 MI 1, xnopogopm-d) 6 8,97 (d, J= 15,8 I'y, 2H), 7,09 (d, /= 3,7 I'y, 1H), 6,68-6,56 (m,
2H), 5,98 (d, J= 2,7 T'n, 1H), 5,82-5,72 (m, 2H), 5,60-5,54 (m, 1H), 5,52-5,44 (m, 1H), 4,66
(dt,J=5,8, 1,0I'y, 1H), 1,52 (s, 3H), 1,40 (s, 3H); LCMS macca/3apsn = 284,04 (M+1;
100%).

7-((3aS,4R,6aR)-6-(((TpeT-0yTHIAHPEHHICHINIT)OKCH)METHIT)-2,2-TUMeTHI-4,6a-
auruapo-3aH-uuknonenrta|d][1,3|anokcon-4-ui)-4-xa0p-S-gprop-7H-nuppoJio[2,3-

d|nupumuann
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F

N Cl
TBDPSO/\Q’ 7

sz NN
o) o) X/

X

B mnepememmuBaemerii pactBop (3aS,4S,6aR)-6-(((Tper-Oy THIANDEHUICHITIIT)OKCH ) METHII)-
2,2-numetni-3a,6a-nuruapo-4H-mmknonenra[d][ 1,3 Jnnokcon-4-oma (3,51, 8,24 MMonb) B
THF (50 mn)  pobapmsmu  4-xnop-5-¢rTop-7H-nuppono[2,3-dJmupumuann (3,54 T,
20,61 MMOJIb, KOTOpBI CHHTE3UPOBAIM COIJIACHO TAKOMY K€ MPOTOKOJY PEaKLMH, Kak
onucano B WO 2005/16878 A2), tpudpenundocpun (5,40 r, 20,61 mmons), DIAD (4,01 mu,
20,61 mmonb) npu 0°C u nepememmBanu B TedeHne 30 MuH. [lonydeHHYIO peakIMOHHYIO
cMmech nepememusanu npu 25°C B Teyenue 16 4. JleTyuue BelecTBa yAasilM inl vacuo u
HEOUYMIIEHHBI OCTATOK ovMIIaiu ¢ nomolnbto npudopa Combiflash (Rf200, Teledyne/Isco)
Ha kojoHke Redisep® Rf ¢ rpagmentabM smouposanueM (ot 0 no 10%) sTunauneratoMm B
NeTPOJICHHOM 3(upe ¢ MOoJydYeHHeM yKa3aHHOTO B 3aroyioBke coenuHenus (2,7, 56,7%) B

BUJIe TpsizHO-Oenoro TBepaoro BemmectBa. LCMS macca/zapsin = 577,94 (M+; 100%).

((3aR,6R,6aS)-6-(4-Xnop-5-prop-7H-nuppono|2,3-d|nupumugun-7-um)-2,2-1uMe THII-

6,6a-nurnapo-3aH-uuknonenrald][1,3]anokcon-4-ui)merano

F

N Cl
o TN
< N N

Vka3zaHHOe B 3arojiOBKe COeTUHEHHE CUHTE3UPOBAJIM COIIACHO AaHAJIOTHYHOMY IPOTOKOIY

I
A

peaxuuy, OMHMCaHHOMY B MOJIyYE€HU U 7-((3aS,4R,6aR)-6-(((Tpet-
Oy T AN S HUIICHITHIT ) OKCH )METHI )-2,2 - TUMeTHI-3a, 6a-muruapo-4H-

mukionentald][ 1,3 | auokcon-4-mn)-7H-muppono[ 2,3-d Jmupumununa. LCMS wmacca/zapsan =
340,03 (M+; 100%).

(3aR,6R,6a5)-6-(4-X10p-5S-prop-7H-nupponao|2,3-d|nupumuaun-7-uma)-2,2-1uMeTHI-

6,6a-quruapo-3aH-uuknonenrald][1,3|anokcon-4-kapoanbaerua
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N Cl
‘At

VYKa3zaHHOE B 3arojIOBK€ COEIUHEHHE CHHTE3MPOBAJH COIJIACHO AHAJOTMYHOMY IPOTOKOIY
peakuuy, onmcaHHoMy B mnonyueHnu  (3aS,4R,6aR)-2,2-numernn-4-(4-merun-7H-
nuppoio| 2,3-d Jmupumunun-7-mn)-3a,6a-quruapo-4H-nuknonenra[d][ 1,3 |auokcon-6-
kapbanpaernga. 'H SAMP (400 MI'u, DMSO0-d6) & 9,90 (s, 1H), 8,73 (s, 1H), 7,80 (d, J =
2,0 I'u, 1H), 7,10-7,03 (m, 1H), 6,01 (dq, J = 2,7, 1,4 'y, 1H), 5,57 (dd, J = 6,0, 1,5 ', 1H),
4,80 (dt, J = 6,0, 1,2T', 1H), 1,39 (s, 3H), 1,28 (s, 3H); LCMS macca/3apsin = 338,03 (M+;
100%).

4-Xg0p-7-((3aS,4R,6aR)-2,2-numeTni-6-suHUI-4,6a-1uruapo-3aH-

uukJjgonentald][1,3]anokcon-4-ui)-S-gprop-7H-nupposio[2,3-d|nupumuann

F

N_ Cl
7 7

X

Vka3zaHHOe B 3arojiOBKE€ COeIUHEHHE CUHTE3HPOBAJIM COIIaCHO aHAJIOTHMYHOMY IPOTOKOIY

AV

peakuuy, OMMCAHHOMY B monydeHuu 4-xyop-7-((3aS,4R,6aR)-2,2-numernn-6-suHni-3a,6a-
muruapo-4H-rmknonenra[d][ 1,3 ]anokcomn-4-wmn)-7H-mupposno[2,3-d jnupumunnna. "H SIMP
(400 MI'u, DMSO-d) 6 8,71 (s, 1H), 7,66 (d, J = 2,0 I'u, 1H), 6,66-6,52 (m, 1H), 5,90-5,78
(m, 2H), 5,67-5,55 (m, 2H), 5,47-5,36 (m, 1H), 4,71 (d, /= 6,0 'y, 1H), 1,38 (s, 3H), 1,31 (s,
3H); LCMS wmacca/3apsia = 336,03 (M+; 100%).

7-((3aS,4R,6aR)-6-(((TpeT-0yTHIANPEHHICHINIT)OKCH)METHIT)-2,2-TUMeTHI-4,6a-
auruapo-3aH-uuknonenrald][1,3]anokcon-4-ui)-2-xaop-7H-nupposno|2,3-

d|nupumuann
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TBDPSO/\Q‘ ¢ )

e

X Cl
B mnepemenmBaemsblii pactBop (3aS,4S,6aR)-6-(((TpeT-Oy THNAN(pEHUICHITIIT)OKCH )METII )-
2,2-numetni-3a,6a-nuruapo-4H-mmmknonenta[d][ 1,3 Jnnokcon-4-oma (1,21, 2,83 mMonb) B
THF (15 mn) pobGasnsmm  2-xnop-7H-muppono[2,3-d|mupumunun (0,738 v, 4,80 Mmodb),
tpudenmipocdun (2,59 r, 9,89 mmons) u DIAD (1,923 mu, 9,89 mmoins) mennenHo npu 0°C
U IepeMelluBaIul B TedeHHe S5 MuH. PeakunonHyro cmech HarpeBanu a0 25°C u
nepememuBanu B TeueHue | 4. Jleryume BemmecTBa yOANANU /N VACUO W HEOUYHUIIEHHBIN
ocTaTok ouumanu ¢ nomourpto npudopa Combiflash (Rf200, Teledyne/Isco) Ha KojOHKE
Redisep® Rf ¢ rpaguenTHbiM smoupoBanueM (ot 0 no 15%) sTunaneraToM B neTposieiHOM
sdupe ¢ MojyvYeHueM yKa3aHHOro B 3aroyioBke coemunenus (1,1 r, 69,5%) B Bume rpsizHO-
0esoro TBEpAOro BelIeCTBa. 'H aMP (400 MI'1, xnopodopm-d) & 8,84 (s, 1H), 7,70 (ddt, J =
6,0, 5,0, 1,5 I'u, 4H), 7,50-7,34 (m, 6H), 6,94 (d, J = 3,6 ', 1H), 6,59 (d, J = 3,6 'y, 1H),
5,84 (dt, J=19,8, 2,2 Ty, 2H), 5,30 (d, J = 5,7Tn, 1H), 4,63 (d, J = 5,6 ', 1H), 4,57-4,42
(m, 2H), 1,43 (s, 3H), 1,33 (s, 3H), 1,10 (s, 9H); LCMS macca/3apsa = 560,3 (M+; 100).

((3aR,6R,6aS8)-6-(2-Xnop-7H-nuppoJo|2,3-d|nupumuaun-7-mi)-2,2-1umMeTni-6,6a-

auruapo-3aH-uukiaonenrald][1,3]auoxcon-4-na)meranoa

N
sz NN
o0 Y
<

B nepemermnnBaemerii pactBop 7-((3aS,4R,6aR)-6-(((Tper-Oy Trnnng e HIUICHITNIT )OKCH)METHI )-
2,2-numerni-3a,6a-nuruapo-4H-mmknonenra[d][ 1,3 Jnuokcon-4-un)-2-xnop-7H-
npposo|2,3-dmupumununa (500 mr, 0,893 mmons) B THF (5 mur) mpu 0°C menneHHO
nobasnsin TBAF (1,250 mu, 1,250 MMoOIb) B peakIIMOHHYEO CMECh NIEPEMELTUBAIIN TIPU TOM
ke Temnepatype B TeueHue 10 muH. Peakumonnyto cmech Harpesaiu a0 25°C u
nepememBany B TedeHne 30 MuH. JleTyune BelecTsa yaaisiiy i Vacuo U HEOUNLIEHHBIN
OCTaTOK O4HINaiu ¢ nmomoirsto nmpudopa Combiflash (Rf200, Teledyne/Isco) Ha KOJIOHKE
Redisep® Rf ¢ rpaguenTHpM smmonpoBanueM (ot 0 1o 40%) 3TUIaneTaTtom B METPOICHHOM

a¢upe ¢ moNlydeHneM yYKa3aHHOTO B 3aronoBke coenunenus (0,27 r, 94%) B Buze
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6ecuserHoro macaa. 'H SIMP (400 MI'w, xnopodopm-d) § 8,81 (s, 1H), 7,28 (s, 1H), 7,08 (d,
J=3,7T1, 1H), 6,57 (d, J = 3,7 I'y, 1H), 5,92-5,62 (m, 2H), 5,47 (d, J = 5,7 ', 1H), 4,69 (dt,
J=5,6,09TI1, 1H), 4,59-4,37 (m, 2H), 1,52 (s, 3H), 1,38 (s, 3H); LCMS macca/3apsin =
321,09 (M+; 100).

(3aR,6R,6aS)-6-(2-Xnop-7H-nuppo.o[2,3-d|nupumuann-7-uma)-2,2-1umMeTn1-6,6a-

auruapo-3aH-uukaonenrald][1,3]anokcon-4-kapoanbaerua

O%O’N N/\
Y

VYka3zaHHOE B 3arojOBKE COEOUHEHHE CUHTEC3HPOBAJIM COITIaCHO aHAJIOTUYHOMY IIPOTOKOJY

P

AV

-~

peakuuy, onucaHHoMy B nonyudeHuu  (3aS,4R,6aR)-2,2-numernn-4-(4-merun-7H-
npposno|2,3-dnupumunun-7-un)-3a,6a-auruapo-4H-uuknonenta[d][ 1,3 |aunokcon-6-
kapOanbaeruaa. 'H aMmP (400 MI'u, xnopodopm-d) 6 9,99 (s, 1H), 8,86 (s, 1H), 7,04 (d, J =
3,7 T'u, 1H), 6,75 (dd, J=2,6, 0,9 T'u, 1H), 6,65 (d, J=3,7 'y, 1H), 6,00 (dt, J=2,7, 1,4 'L,
1H), 5,77 (dd, /= 5,9, 1,5Tu, 1H), 4,88 (dd, /= 5,9, 1,2 Ty, 1H), 1,53 (s, 3H), 1,40 (s, 3H);
LCMS macca/zapsin = 319,90 (M+; 100).

2-Xaop-7-((3aS,4R,6aR)-2,2-numeTH1-6-BuHII-4,6 a-nuruapo-3aH-
uukJjonentald][1,3]auokcon-4-umn)-7H-nuppono|2,3-d|mupumuann

z NQ(

Cl

\
N

I,

X

VYKa3zaHHOE B 3arojIOBKE COEIUHEHHE CHHTE3MPOBAIHM COIJIACHO AHAJOTHYHOMY IMPOTOKOJY
peakuuy, ONMMCAaHHOMY B monydeHuu 4-xmop-7-((3aS,4R,6aR)-2,2-numernn-6-suHni-3a,6a-
muruapo-4H-rmknonenra[d][ 1,3 ] auokcomn-4-mn)-7H-muppono[2,3-d Jnupumunnna. "H SIMP
(400 MI', xnopodopm-d) 6 8,82 (s, 1H), 7,03 (d, /= 3,6 I'u, 1H), 6,64-6,53 (m, 2H), 5,93 (d,
J=2,6Tn, 1H), 5,81-5,69 (m, 2H), 5,60 (dd, J = 5,8, 1,4 'y, 1H), 5,53-5,44 (m, 1H), 4,68
(dd, /=5,8, 1,1 T'u, 1H), 1,45 (s, 6H); LCMS macca/3apsin = 318,15 (M+; 100).
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1-((3aS,4R,6aR)-6-(((TpeT-0y THIAN(DEHUICHIINIT)OKCH)METHI)-2,2-TuMeTHII-4,6a-

aurnapo-3aH-unknonenrtald][1,3]anoxcos-4-ni)-4-xj0p-1H-nuppo.io[3,2-c|nupuaun

N\ _Cl
TBDPSO/\Q’ 73
it N
oxo

B mnepememmuBaemelii pactBop (3aS,4S,6aR)-6-(((Tper-OyTHiaaNEHUICHITNIT)OKCH ) METHII)-
2,2-numernn-3a,6a-nuruapo-4H-mmuknonenra[d][ 1,3 Jnnokcon-4-ona (0,5 r, 1,178 mmoinb) B
THF (7 mn) mpu 0°C mennenHo nobasisuiu 4-xnop-1H-nmuppono[3,2-clonupuaun (0,305 T,
2,002 mmons), Tpudenundochun (1,081 r, 4,12 mmons) u DIAD (0,801 mu, 4,12 mmonb) u
nepemMeInuBany B TeueHne S MuH. PeakunonHyro cMech nepemernnBaiu npu 25°C B TeueHue
16 4. Jleryuue BewmecTsa yaaJsuld iR VACUO N HEOYMILEHHBIH OCTaTOK OYMINAIN C IOMOILBIO
npudopa Combiflash (Rf200, Teledyne/Isco) na kosnonke Redisep® Rf ¢ rpaameHTHBIM
smoupoBanueM (ot 0 nmo 10%) sTunaneratom B neTposneiiHOM 3¢upe ¢ MNOoNTyuYeHHEeM
yKkazaHHOro B 3arojioBke coenmuenust (0,3, 45,6%) B Bume rpsi3HO-0€J0Or0 TBEPAOTO

BemecTBa. LCMS macca/zapsin = 559,23 (M+; 100).

((3aR,6R,6aS8)-6-(4-Xnop-1H-nuppono[3,2-c|nupuaun-1-un)-2,2-numeTnia-6,6a-

auruapo-3aH-uukaonenrald][1,3]auoxcon-4-na)meranoa

N\ _Cl
iz N
OXO

B nepemenmBaemslii pactBop 1-((3aS,4R,6aR)-6-(((Tper-Oy TriaN( €HUICHITHIT)OKCH ) METHII)-
2,2-numetni-3a,6a-nuruapo-4H-mmknonenra[d][ 1,3 Jnuokcon-4-un)-4-xnop-1H-

nuppotio[3,2-clmupuann (1,3 r, 2,325 mmons) B THF (13 M) nobasnsmu TBAF (3,25 mu,
3,25 mmonb) nipu 0°C 1 nepemMernnBaiy B TeUeHHe S MUH. PeakIMOHHY0 CMeCh HarpeBad 10
25°C u nepemewmnBanu B TeueHue 1 4. Jleryuume BellecTBa YyHAlsIM i vacuo u
HEOYHINEHHBIN OCTaTOK OYHINaiu ¢ nmomoinbio npudopa Combiflash (Rf200, Teledyne/Isco)
Ha kosoHke Redisep® Rf ¢ rpaamenTHBIM 35mouposanueM (ot 0 mo 45%) sTunaneratoMm B
neTposieiHoOM 3(upe ¢ monydeHHeM yKa3aHHOro B 3arojioBke coenuHeHusi (0,5, 67%) B

BUE rpsi3HO-Oenoro TBepaoro Bemectsa. LCMS macca/zapsin = 319,71 (M-1; 100).
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(3aR,6R,6a5)-6-(4-Xnop-1H-nuppo.o|3,2-c|nupuann-1-umn)-2,2-1umeTni-6,6a-auruapo-

3aH-unknonenrald][1,3]auokcon-4-kapodanbaerug
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VYKa3zaHHOE B 3arojlIOBK€ COEIUHEHHE CHHTE3MPOBAJH COIJIACHO AHAJOTMYHOMY IPOTOKOIY
peakuuy, onucaHHoMy B nonyudeHnu  (3aS,4R,6aR)-2,2-numernn-4-(4-merun-7H-
nuppoio| 2,3-dmupumunun-7-mn)-3a,6a-quruapo-4H-uknonenra[d][ 1,3 | auokcon-6-
kap6anbrernaa. 'H AMP (400 MI'n, xnopodopm-d) & 10,05 (s, 1H), 8,19 (d, J= 5,8 ', 1H),
7,34 (dd, J= 5,9, 0,9 I'y, 1H), 6,99 (d, J = 3,3 'y, 1H), 6,94-6,89 (m, 1H), 6,74 (dd, J = 3,3,
0,9 Ty, 1H), 5,73-5,58 (m, 2H), 4,67 (dt, J = 5,9, 1,2Tu, 1H), 1,55 (s, 3H), 1,39 (s, 3H);
LCMS macca/zapsan = 319,05 (M+; 100).

4-Xgop-1-((3aS,4R,6aR)-2,2-numeTn1-6-suHMI-4,62-1uruapo-3aH-

nukJjonentald][1,3]auokcon-4-un)-1H-nuppono[3,2-c|nupuaus

VYKa3aHHOE B 3arojIOBKE COEIUHEHHE CHHTE3MPOBAIHM COIJIACHO AHAJOTHYHOMY IMPOTOKOJY
peakuuy, OMMCAHHOMY B monydeHuu 4-xyop-7-((3aS,4R,6aR)-2,2-numernn-6-suHni-3a,6a-
muruapo-4H-rmknonenra[d][ 1,3 ]anokcomn-4-wmn)-7H-uppoino[2,3-d Jnupumunnna. "H SIMP
(400 MI', xnopoopm-d) 6 8,14 (d, /= 5,8 'y, 1H), 7,37 (dd, J=5,9, 0,9 ', 1H), 7,06 (d, J
= 3,3 T, 1H), 6,70-6,59 (m, 2H), 5,91-5,72 (m, 2H), 5,55-5,48 (m, 3H), 4,59-4,47 (m, 1H),
1,53 (s, 3H), 1,40 (s, 3H); LCMS macca/zapsin = 317,15 (M+; 100).

1-((3aS,4R,6aR)-2,2-TumeTnj1-6-suHMI-3a,6a-1uruapo-4H-

uukgaonentald][1,3]anokcos-4-mi)-4-merun-1H-nupposio[3,2-c|nupuaun
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Vka3aHHOE B 3arOJIOBKE COEIMHEHHE CHHTE3UPOBATH COIVIACHO AHAJIIOTHYHOMY HMPOTOKOIY
peakuuu, onucanHomy B nony4deHnn 7-((3aS,4R,6aR)-2,2-numernn-6-(npon- 1 -eH-2-uim)-4,6a-

nuruapo-3aH-muknonenTald][ 1,3 | aunokcon-4-wn)-4-merun-7H-nmupposio| 2,3-d |mupumunuHa.

LCMS wmacca/zapsig = 297,21 (M+; 100). Takxe 0obpa3oBajoch COeIUHEHHE NEC-XJIopa, T. €.
1-((3aS,4R,6aR)-2,2- numeTnn-6-sunmi-3a,6a-guruapo-4H-muknonenral d][ 1,3 |anokcomn-4-
wn)-1H-nmupposno[3,2-c|nupuans, koTtopoe oTaemsuid mnocie craaun coderanus Cys3yku

(Tabnmua 6) ¢ nomoreto npenapatiusaoit HPLC ¢ obpamenHol ¢asoii.

(3aR,6aR)-6-(((Tper-0yTnaaugpeHHICHINI)OKCH)METHI)-S-H0a-2,2-1uMeTHI-3a,6a-

auruapo-4H-uuknonenrald][1,3]anokcos-4-on

0
TBDPSOAG

dx'b

B nepemermnBaemerii pactBop (3aR,6aR )-6-(((Tper-Oy TriandeHUICHINIT ) OKCH )METHII)-2, 2 -
numetuii-3a,6a-quruapo-4H-muknonenrald][ 1,3 Jauokcon-4-ona (20 r, 47,3 Mmoub) U Hiona
(14,41 r, 56,8 mmoub) B muxiopmerane (250 mn) nobasinsum nupunus (3,45 mit, 42,6 MMOIb)
B atMoc(epe azora mpu 0°C u nepememmnsaiu npu 25°C B TeueHue 4 4. PeakinoOHHYI0 CMeCh
pazbaBisuin MetrneHxyopuaoM (100 MiT) 1 MPOMBIBAJIM HACBIIIEHHBIM BOJHBIM PACTBOPOM
trocyibdara Hatpus (100 mur). Crou pasnensiii, OpraHHYECKHNA CIOH TPOMBIBAIIU COJIEBBIM
pactBopoM (100 mi1) 1 BeICYITUBAIH HAJ Oe3BOAHBIM CyJibhaToM HaTpusi. OpraHudecKue
cyon (PUIBTPOBAIM U KOHLIEHTPUPOBAIH i1 VACHO C TIONy4YeHHeM 18 r HEOUHIIEeHHOTO
coennHeHus1. JIaHHBIH HEOYHMIEHHBII OCTATOK OYMIIANHU ¢ TOMOIbI0 pudbopa Combiflash
(R£200, Teledyne/Isco) Ha xononke Redisep® Rf ¢ rpanuenTHbIM 3510upoBanuem (0T 0 10
20%) 3TUNIALIETaTOM B IETPOJICHHOM 3(HUpe C MONyUEeHHEM YKa3aHHOTO B 3ar0JIOBKE
coenuuenus (15 r, 57,8%) B Buge Gecusersoro macaa. 'H SIMP (400 MI', xnopodopm-d)
7,74 (ddt, J=17,2, 6,5, 1,6 'y, 4H), 7,58-7,36 (m, 6H), 5,19 (d, J=5,8I'y, 1H), 4,79 (t, J =
5,6 T'm, 1H), 4,53-4,33 (m, 2H), 1,45 (s, 3H), 1,35 (s, 3H), 1,08 (s, 9H).
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(3aS,4R,6aR)-6-(((Tper-0yTHNANPEHHICHINIT)OKCH)METHI)-S-110a-2,2-AUMeTH.1-32,6a-

auruapo-4H-uuxnonenra|d][1,3]auoxcon-4-oa

.\\OH
TBDPSO

)

B nepemermuaemerii pactBop (3aR,6aR )-6-(((Tper-Oy T eHUICHITNIT)OKCH ) METHIT )-S5 -

l1,,
W

Oy
o))

Hon-2,2-mumermi-3a,6a-qurunpo-4H-uuknonenra[d][ 1,3 Jonuokcon-4-ona (13,7,

24,98 mmonb) B metanose (130 mir) nodasinsin renraruapat xjaopuaa uepusi(1ll) (10,24 r,
27,5 mmonb) ipu 0°C 1 peakLIMOHHYI0 CMeCh nepemMennBaiy B Teuenue 30 muH. JloOaBsiiu
nopuusimu 6oporunpun Hatpus (0,992 r, 26,2 MMOJIb) U IOy YEHHYIO CMECh MePEMELIHBAIH
npu 0°C B Tedenue 2 4. B armocdepe N,. Peakunonnyro maccy racuiu Bopoit (150 mi) u
sKcTparuposaiu stunaneratoM (150 mut x 2). OObeqUHEHHBINH OPTaHUYECKUI CIIOH
NPOMBIBAJIN COJIEBBIM pacTBOpoM (100 MiT), BRICYIIUBAIN HAJ CYJIb()ATOM HATPUS U
KOHLIEHTPUPOBAJIU € MOJyYeHUEM 8,5 T HEOUHUIIEHHOIO COeMHEHUs. JlaHHBIN OCTaTOK
ouuinanu ¢ momoueto mpudopa Combiflash (Rf200, Teledyne/Isco) Ha kononke Redisep® Rf
C rpagiueHTHBIM 3roupoBaHueM (0T 0 10 20%) 3TUIAIETATOM B MIETPOJIEHHOM 3 uUpe ¢
NIOJTy4YeHHEM YKa3aHHOTO B 3arojioBke coenuuenust (6 T, 43,6%) B Buae OECIIBETHOTO Macia.
'H SAMP (400 MI'wy, xopobopm-d) & 7,84-7,62 (m, 4H), 7,48-7,39 (m, 6H), 5,19 (d, J =

5,8 T'u, 1H), 4,86-4,71 (m, 1H), 4,46-4,31 (m, 3H), 2,84 (d, /= 10,3 'y, 1H), 1,45 (s, 3H),
1,38-1,33 (s, 3H), 1,08 (s, 9H).

7-((3aS,4S,6aR)-6-(((Tper-0yTHNAM (P HUICHIUIT)OKCH)METH)-S-i101-2,2-AUMeTH.I-
3a,6a-quruapo-4H-mukaonentald][1,3|anoxcos-4-un)-4-xaop-7H-nuppo.io[2,3-

d|nupumuann
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Vka3zaHHOe B 3arojIOBKE€ COE€TUHEHHE CUHTE3UPOBAJIM COIIACHO aHAJIOTMYHOMY MNPOTOKOJY

A\

Olu
o

peaxuuu, ONKMCAaHHOMY B MOJIyYE€HU U 1-((3aS,4R,6aR)-6-(((Tpet-
Oy T AN EHUIICHITIIT)OKCH )METII )-2,2-nuMeTHI-4,6a-nuruapo-3aH-

muksonenTald][ 1,3 | auokcon-4-mn)-4-xnop-1H-nmupposno| 3,2-clnupuanxa. 'H AMP
(400 MI', xnopodopm-d) 6 8,64 (s, 1H), 7,75 (ddt, J = 20,3, 6,8, 1,5 'y, 4H), 7,53-7,31 (m,
6H), 6,96 (d, J =3,7T'y, 1H), 6,67 (d, J = 3,6 I'y, 1H), 5,74-5,62 (m, 2H), 4,86-4,80 (m, 1H),
4,54-4,42 (m, 2H), 1,48 (s, 3H), 1,42 (s, 3H), 1,13 (s, 9H). LCMS macca/3apsin = 686,33 (M+;
100).

7-((3aS,4S,6aR)-6-(((Tper-0yTHnanpe HUICHIUIT)OKCH)METH )-5-i101-2,2-AUM e TH.I-
3a,6a-nuruapo-4H-mnknonenrtald][1,3|anoxcon-4-ui)-N-(4-meToxkcudensui)-7H-

nuppoJio[2,3-djmupumuann-4-amus
oW
N “PMB
TBDPSO/\@ Q\\(
sz NN
O><O

Cmecb  7-((3a8S,48S,6aR)-6-(((TpeT-Oy THIIM(D EHUICHITIIT )OKCH )METHI )-S-HOoA-2,2 - TMME THJI-
3a,6a-murunpo-4H-nmknonenra[d][ 1,3 |auokcon-4-mn)-4-xnop-7H-mupposno[2,3-

d]mupumununa (1,7 r, 2,478 mmonb) u (4-metokcudenmn)meranamusa (3,40 r, 24,78 MMoIb)
B sTanose (1,7 M) HarpeBajan ¢ OOpaTHBIM XOJOAWJIBHUKOM B TeueHHe 4 4. PeakunoHHYIO
cmech racuu Bogoiu (150 mu) u skcTparuposanu stunaneratoMm (150 mi). OObenrHEeHHBIH
OpPraHWUYECKUH CJIOH MpOMBIBaM CcONeBbIM pactBopoM (100 mur), BBICYIIMBANM Hax
cyab(aToM HaTpUs M KOHLUEHTPHPOBAIH C MONYyYEHHUEM 8,5 I HEOUHMIIEHHOTO COCTUHEHUS.
Hannbiii octatok ouminanu ¢ nomomneto npudopa Combiflash (Rf200, Teledyne/Isco) Ha
konoHke Redisep® Rf ¢ rpaagmentHbiM smroupoBanueM (ot 0 mo 40%) sTunaneratoMm B
neTposieiHOM 3(upe ¢ MmonydYeHHeM yKa3aHHOTO B 3arojioBke coenuHeHust (1,8, 92%) B
BHIE TPsI3HO-Oeoro Teepaoro semectsa. 'H SMP (400 MI'w, xnopodopm-d) § 8,37 (d, J =
6,4 T'u, 1H), 7,76 (ddt, J = 19,4, 6,8, 1,4 ', 4H), 7,52-7,32 (m, 8H), 7,00-6,88 (m, 2H), 6,67
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(d,J=3,7T1, 1H), 6,42 (d, J = 3,6 I'y, 1H), 5,71 (s, 1H), 5,61 (d, J = 6,2 'y, 1H), 4,80 (dd, J
=127, 5,8 I'y, 3H), 4,60-4,37 (m, 2H), 3,84 (s, 3H), 3,77 (s, 1H), 1,46 (s, 3H), 1,41 (s, 3H),
1,13 (s, 9H); LCMS macca/3apsan = 786,41 (M+; 100).

7-((3aS,4R,6aR)-6-(((Tper-0y T AN (PEHNICHINIT)OKCH)METHT)-2,2,S-TPpUMeTHI-32,6a-
aurnapo-4H-uuxkaonenrald][1,3]anokcon-4-unia)-N-(4-meTokcudensun)-7H-nuppono|2,3-

d]nupumuann-4-aMmun

= H
N N-pvB
TBDPSO f

-

Ol:.

Cmecr  7-((3aS,4S,6aR)-6-(((Tper-Oy Tr MG €HUIC UITHIT )OKCH )METHT )-5-1H0a-2,2 - AMMETHI-
3a,6a-nurunpo-4H-uuknonenta[d][ 1,3 |aunokcon-4-mn)-N-(4-meTokcubensmn)-7H-

muppono[2,3-d|nupumunun-4-amuna (3,2, 4,07 mmonb),  2,4,6-tpumeruin-1,3,5,2,4,6-
Tpuokcarpudopunana (1,021 r, 8,13 mmonb) u kapOonara kamus (2,53 r, 18,30 MMosb) B
DMF (10 m) mpoayBamu a3otoM B TedeHue 10 MUH. B 3akpbiToii mpobupke. JloOapmnsiiu
Pd(PPh3)s (0,470, 0,407 MMONb) B peaklHOHHYK cMech H mnepemernnBanu npu 80°C B
TeyeHre 8 4. PeakuMoHHyH cMmech paszOaBmsuii Bomou (50 M) M BKCTparupoBaU
stunaneratoM (50 mi x 2). OObeAMHEHHBIH OPTraHUYECKUH CIIOW MPOMBIBATH COJIEBBIM
pactBopoM (50 Mu1), BBICYIIMBAIM Haj CyJib(aTOM HATPHs, KOHLEHTPUPOBAIU in VaCUO C
nojyyeHrueM 3,1 r HEOUMILEHHOTrO COoenuHeHUs. J[aHHBIII OCTATOK OYMINAIUA C TMOMOUIBIO
npubopa Combiflash (Rf200, Teledyne/Isco) Ha kononke Redisep® Rf ¢ rpaameHTHBIM
smoupoBanueM (or 0 nmo 40%) sTUnaneTaTtoM B MNETPOJICHHOM >(Upe ¢ MONyYEeHHEM
YKa3aHHOTO B 3arojioBke coemuHeHust (2,7r, 98%) B Bume TIPs3HO-0EIOr0 TBEPIOTO

BemectBa. LCMS macca/zapsin = 675,60 (M+; 100).

((3aS,4R,6aR)-4-(4-((4-MeToxcudenzwi)amuno)-7H-nuppono|2,3-d|nupumugun-7-ui)-

2,2,5-rpumeTui-3a,6a-guruapo-4H-uuknonenra|d][1,3|anokcos-6-ui)meranon
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B nepemenmBaemslii pactBop 7-((3aS,4R,6aR)-6-(((Tper-Oy Trian €HUICHITIIT)OKCH ) METHII)-
2,2,5-tpumeTtni-3a,6a-nuruapo-4H-mmmknonenta[d][ 1,3 | nrnokcon-4-mm)-N-(4-
metokcubensnn)-7H-muppono|2,3-d jrupumununa-4-amuna (2,7 r, 4,00 mmons) B THF (40 mn)
npu 0°C mennenHo nodasisiu TBAF (4,80 mi, 4,80 MMOJb) M nepeMeIInBaId B TEUECHHE
249. mpu 25°C. PeakiuoHHyr cMech paszOaBmsuin Bozmoi (50 Mu1) M 3KCTparupoBaiu
stunaneratoM (50 mi X 2). OObeaMHEHHBIH OPraHUYECKUI CIIOW MPOMBIBATIU COJIEBBIM
pactBopoM (50 mi), BBICYIIMBanIM Han  cyib(aroM  HaTtpus, (QUIBTPOBAIM U
KOHLIEHTPUPOBAIN N vacuo C TONy4deHHeM 2,2 T HEOUYHLIEHHOTO coenuHeHus. JlaHHbIN
ocTaTok oyumanu ¢ nomoupo npudopa Combiflash (Rf200, Teledyne/Isco) Ha KojOHKE
Redisep® Rf ¢ rpanuentabM smoupoBanueM (ot 0 1o 100%) sTunaneraToM B MeTpOIeHHOM
adupe ¢ NoJyYeHUeM YKa3aHHOTO B 3aroyioBke coenunenus (1,7 r, 97%) B Bune OecLiBETHOTO
macma. 'H SIMP (400 MI'ny, xnopodopm-d) & 7,69 (ddd, J = 12,0, 8,3, 1,4 'y, 1H), 7,62-7,41
(m, 1H), 7,41-7,30 (m, 2H), 6,99-6,80 (m, 2H), 6,70 (d, J = 3,6 'y, 1H), 6,35 (d, J = 3,5y,
1H), 5,67 (s, 1H), 5,51 (d, J = 5,9 'y, 1H), 4,79 (d, J = 5,5 'y, 2H), 4,60 (dd, J = 5,9, 0,9 I'Ly,
1H), 4,45 (s, 2H), 3,83 (s, 3H), 1,61 (t, J = 1,1 ', 3H), 1,51 (s, 3H), 1,37 (s, 3H). LCMS
macca/3apsn = 437,17 (M+, 100%).

((3aS,4R,6aR)-4-(4-((4-MeToxcudenzui)amuno)-7H-nuppono|2,3-d| nupumuaun-7-ui)-
2,2,5-rpumeTui-3a,6a-nuruapo-4H-uuxknonenra|d][1,3|anokcon-6-ua)mernii-4-

MeTHJI0eH30J1CYAb(pPoHAT
P
N ~PMB
TsO /?/\\E
iz N~
O><O

B cMmecwh ((3aS,4R,6aR)-4-(4-((4-meTokcubensmin)amuno)-7H-muppono|2,3-d [mupumunus-7-
wn)-2,2,5-rpumetii-3a,6a-qurunpo-4H-umknonenra[d][ 1,3 |anokcon-6-min)meTaHona

(100 mr, 0,229 mmons), DMAP (5,60 mr, 0,046 mmons) u TEA (0,096 mu, 0,687 mmornb) B
CH,Cl, (10 M) mpu 0°C noaBmsimu pacTBOp M-TONyoJCyib(oHmIxIopuaa (65,5 mr,

0,344 mmonp) B CH,;Cl; (1 M) u nmepememmBanu B Tederne 1 4. npu 25°C. PeakunoHHy0
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cMech pazbaeisiu Bomod (S mu) W akcTparupoBaiu  sTmianeratom (10 m x 2),
OObennHeHHBII OpraHMYeCKUi CJIOH MPOMBIBAIIN COJIEBBIM pacTBopoM (10 Mir), BBICYIIUBAIH
Haj cyib(aromM HaTpus, PUIBTPOBAIN M KOHLEHTPUPOBAIH in vacuo ¢ monyueHueMm 0,2 r
HEOYUINEHHOTO coenuHeHus. JlaHHBIA OCTaTOK ounmanu ¢ nomorbio mpudopa Combiflash
(Rf200, Teledyne/Isco) Ha konoHke Redisep® Rf ¢ rpamuenTHbIM 3mr0upoBanueM (ot 0 1o
40%) »sTHNALETaTOM B TNETPOJEHHOM 3(Hpe C MNOJYYEeHHEM YKa3aHHOTO B 3arojiOBKE
coenunenus (0,08 r, 59,1%) B Bune OecuseTHoro mMacna. [lonyueHHBIH NPOAYKT MPUMEHSIIN

KaK TAaKOBOH Ha CIIeNyroIIel cTaauu 0e3 OnpeaeseHns] XapaKTePUCTHUK.

(3aS,4R,6aS)-5-(((Tper-0yTHaaupeHUICHINT)OKCH)MeTHI)-2,2,4-TPpUMeTHI-32,62-

aurnapo-4H-uuxknonenra|d][1,3]anoxcos-4-0a

.|IO
TBDPSO/ﬁ
—., <
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B mnepememmBaemblii pactBop (3aS,6aS)-5-(((TpeT-Oy THinu( eHUICUITNIT)OKCH )METHIT )-2, 2~
auMeTun-3a,6a-nurunpo-4H-tmknonenta[d][ 1,3 Janokcon-4-ona (10,0, 23,66 MMOJIB)
[cMHTE3MpOBaIM COTJIACHO TAKOMY K€ MPOTOKOJy peakuuu, Kak omucaHo B J. Org. Chem.
2014, 79, 8059-8066] B THF (100 my) nmoGammsimu 3 M Opomun metwnmarHusi B THF
(11,85 mu, 35,5 mmonb) npu 0°C. Peakiuonnyro cmech nepememnBanu npu 0°C B TeyeHue
1 4. PeakuMOHHYIO CMeCh TaCHJIM HACHIIIEHHBIM BOJHBIM PAcCTBOPOM XJIOPUAA AMMOHUS
(100 mi) u skcrparupoBanu strianeratoM (200 mi X 2). OObeOIUHEHHBIH OpPraHUYeCKUH
CJIOM TMPOMBIBAJIM COJIEBBIM pacTBOpoM (50 Mut), BBICYLIMBAJIM HaX CyJab(paToM HATPHS,
($unbTpOBaNIM W KOHLEHTPHPOBAIHM i1 Vvacuo ¢ TojNydeHHneM 9,8 T HEOYHINEHHOTo
coenuHeHusi. JlaHHBIA OCTAaTOK ounmanu ¢ mnomompro npudopa Combiflash (Rg200,
Teledyne/Isco) Ha xononke Redisep® R¢ ¢ rpagmentHbiM 3moupoBanueMm (ot 0 mo 20%)
STHJIALIETATOM B NETPOJICHHOM 3(pHpe C MOJyYeHHEM yKa3aHHOTO B 3aroJIOBKE COCIUHEHHUS
(8,50 T, 82%) B Buze GecuerHoro Macma. 'H SIMP (400 MI'w, xopodopm-d) § 7,72-7,67 (m,
4H), 7,47-7,37 (m, 6H), 5,84 (q, /= 2,0 'y, 1H), 5,11-5,00 (m, 1H), 4,46-4,28 (m, 3H), 3,51
(s, 1H), 1,47 (s, 3H), 1,42 (s, 3H), 1,26 (s, 3H), 1,09 (s, 9H).

(3aS,4S,6aR)-6-(((Tper-0yTHAM(PEHUICHINIT)OKCH)METHI)-2,2,6a-TpUMeTHI-3a,6a-

auruapo-4H-uuxnonenra|d][1,3]auoxcon-4-oa
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B mnepememmuBaemerii pactBop (3aS,4R,6aS)-5-(((Tper-OyTrnang eHUICHITNIT)OKCH ) METHII )-
2,2, 4-tpumeTtni-3a,6a-nuruapo-4H-mmknonenta[d][ 1,3 |nunokcon-4-oma (8,0 r, 18,24 mmoub)
B Oe3BogHOoM auerone (80 mi) mobasmsm p-TsOH-H,O (0,69 r, 3,65 mmons) npu 25°C u
nepememnBai B TeueHue 18 u. TLC mnpomemonctpupoBasna 50% mnpespaleHus. 3arem
PEeaKLMOHHYI0 CMeCh KOHLIEHTPHUPOBAJIH i1 vacuo, pazdasisanu Metwienxyuopunom (100 mi) u
npombiBasid HachlmeHHbIM pacTBopoM NaHCO; (50 mu). Cnou pasnessuii, OpraHu4ecKuid
CJIOHM MPOMBIBAJIM COJIEBBIM pacTBOpoM (50 MJI) M BBICYIIMBAIM HaA O€3BOIHBIM CyJbhaTOM
Hatpus. Opranudeckuil cioi (GUIBTPOBAIM M KOHLEHTPUPOBAIU iN VACUO C TIONy4YEHHEM
45T HEOYMIIEHHOTO coeAuHeHHs. JIaHHBII OCTATOK OYHINAIM C MOMOIIBI mpudopa
Combiflash (R¢200, Teledyne/Isco) Ha kononke Redisep® R ¢ rpagueHTHBIM 3II0UPOBaHNEM
(ot 0 1o 30%) 5TUNALETaTOM B METPOJICHHOM 3 Upe ¢ MONyuYEeHHEM YKa3aHHOTO B 3ar0JIOBKE
coequnenus (3,5 r, 43%) B Bume macia. 'H sIMP (400 MI'y, xmopodopm-d) 6 7,74-7,65 (m,
4H), 7,48-7,35 (m, 6H), 5,81 (p, J = 1,6 I'u, 1H), 4,62-4,55 (m, 1H), 4,44-4,24 (m, 3H), 1,39
(s, 3H), 1,34 (s, 3H), 1,29 (s, 3H), 1,10 (s, SH).

7-((3aS,4R,6aR)-6-(((Tper-0yTHIAU Pe HUICHINIT)OKCH)METHIT)-2,2,6a-TpUMeTHI-32,62-

auruapo-4H-uunknonenrald][1,3]anokcos-4-min)-4-xyop-7H-nuppono[2,3-d|nupumuaun

N Y _cCl
TBDPSO/ﬁ 7]
T2 NN
o><o

VYKa3zaHHOE B 3arojIOBKE COEIUHEHHE CHHTE3MPOBAIH COIJIACHO AHAJOTMYHOMY IMPOTOKOJY
peaxiuuu, ONHCaHHOMY B NOJIyYE€HUHU 1-((3aS,4R,6aR)-6-(((Tpet-
Oy T AN HUIICHITHIT ) OKCH )METHI )-2,2-TuMeTII-4,6a-nuruapo-3aH-

uksionentald][ 1,3 | auokcon-4-wmn)-4-xnop-1H-muppono| 3,2-c|nupuanHa. 'H AMP
(400 MI', xnopodopm-d) 6 8,74 (s, 1H), 7,78-7,67 (m, 4H), 7,52-7,39 (m, 6H), 6,94 (d, J =
3,6 I'u, 1H), 6,61 (d, J = 3,6 I'u, 1H), 5,94-5,86 (m, 1H), 5,80 (q, J = 2,4 'y, 1H), 4,62-4,48
(m, 2H), 4,13 (d,J = 1,2 ', 1H), 1,39 (s, 3H), 1,38 (s, 3H), 1,36 (s, 3H), 1,13 (s, 9H), LCMS
macca/3apsin = 574,44 (M+; 100%).
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((3aS,4R,6aR)-4-(4-Xnop-7H-nuppono|2,3-d|nupumuaus-7-u1)-2,2,6a-TpumeTni-3a,6a-

auruapo-4H-uuknonenrald][1,3]auokcon-6-un)meraHon
~\__al
N
Ho/ﬁ Q\\(
Iz NN
O><O

VYkazaHHOE B 3aroJIOBKE COEAMHEHHE CHHTE3MPOBANIM COTJIACHO AHAJIOTHYHOMY IPOTOKOITY
peakuuy, onucanHomy B noayueHnu  ((3aR,6R,6aS)-6-(2-xnop-7H-nuppono[2,3-
d]mupumunun-7-mn)-2,2-numetn-6,6a-nurunpo-3aH-uuknonenra[d][ 1,3 | nnokcon-4-

WJI)METAHOIA.

'H AAMP (400 MI', xnopodopm-d) & 8,73 (s, 1H), 7,16 (d, J = 3,6 I';, 1H), 6,62 (d, J =
3,6 T'u, 1H), 5,87-5,78 (m, 2H), 4,62-4,44 (m, 2H), 4,25-4,20 (m, 1H), 1,56 (s, 3H), 1,49 (s,
3H), 1,42 (s, 3H); LCMS macca/3apsin = 336,15 (M+; 100%).

(3aS,4R,6aR)-4-(4-Xnop-7H-nuppoJo[2,3-d|nupumuann-7-ui)-2,2,6a-rpumernii-3a,6a-

auruapo-4H-uuknonenrald][1,3]anokcos-6-kapoanbaerun
N Cl
SO
T2 NN
O><O

VYKa3zaHHOE B 3arojIOBKE COEIUHEHHE CHHTE3MPOBAIHM COIJIACHO AHAJOTHYHOMY IMPOTOKOJY
peakuuy, onuwcaHHomy B nonyudeHun  (3aS,4R,6aR)-2 2-numernn-4-(4-merun-7H-
nuppotio| 2,3-dJmupumunun-7-mn)-3a,6a-quruapo-4H-uknonenra[d][ 1,3 Jauokcon-6-
kapbansaernga. 'H SIMP (400 MI'w, xnopodopm-d) & 10,01 (s, 1H), 8,73 (s, 1H), 7,09 (d, J =
3,6 Ty, 1H), 6,78 (dd, J =2,8, 1,2, 1H), 6,69 (d, J =3,6 'y, 1H), 5,99 (dd, J =2,8, 0,8 I'Ly,
1H), 4,34 (t, J = 0,8 'y, 1H), 1,78 (s, 3H), 1,47 (s, 3H), 1,44 (s, 3H), LCMS macca/3apsin =
334,22 (M+1; 100%).

4-Xj0p-7-((3aS,4R,6aR)-2,2,6a-TpumeTHI-6-BUHUI-3a,6a-Auruapo-4H-

uukJjonentald][1,3]anokcon-4-uma)-7H-nuppono|[2,3-d|mupumuanx
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VYKa3zaHHO€ B 3arojIOBK€ COEIUHEHHE CHHTE3MPOBAIH COIJIACHO AHAJOTMYHOMY IPOTOKOJY
peakuuy, ONMMCaHHOMY B monydeHuu 4-xnop-7-((3aS,4R,6aR)-2,2-numernn-6-suHni-3a,6a-
muruapo-4H-rmkmnonenra[d][ 1,3 ] anokcon-4-un)-7H-uppono[2,3-d jmupumunnna. 'H SIMP
(400 MI', xnopodopm-d) & 8,74 (s, 1H), 7,16 (d, J = 3,6 I'y, 1H), 6,62 (d, J = 3,6 'y, 1H),
6,49 (dd, J = 17,6, 11,2 T'y, 1H), 5,94-5,87 (m, 1H), 5,85-5,76 (m, 2H), 5,47 (dd, J = 11,2,
1,2T, 1H), 4,15 (d, J = 1,1 'y, 1H), 1,60 (s, 3H), 1,44 (s, 6H), LCMS macca/3apsin = 332,22
(M+1; 100%).

7-((3aS,4R,6aR)-6-(((TpeT-0yTHAIH (e HUICHINT)OKCH)METHI)-2,2,6a-TpUMeTHI-3a,62-
auruapo-4H-uuknonenrald][1,3]auokcon-4-un)-4-merun-7H-nuppoJio[2,3-

d]nupumuann

N
K

VYka3zaHHOE B 3arojIOBKE COEIUHEHHE CHHTE3MPOBAIH COIJIACHO AHAJOTHYHOMY MPOTOKOJY
peaxiuy, OTHCAaHHOMY B NOJTyY€HU U 7-((3aS,4R,6aR)-6-(((Tpet-
Oy THI AN EHUIICHITHIT )OKCH )METHI )-2,2 - TUMeTIII-3a, 6a-muruapo-4H-

wmksnonenta[d][ 1,3]xuokcon-4-mn)-4-metin-7H-uppono[2,3-dJnupumunnna.  'H - SMP1
(400 MI 1, xnopodopm-d) 6 8,86 (s, 1H), 7,73 (ddt, J = 15,2, 6,7, 1,5 'y, 4H), 7,52-7,39 (m,
6H), 6,90 (d, J = 3,6 I'u, 1H), 6,55 (dd, J = 3,7, 2,3 I'u, 1H), 5,90 (dt, J = 2,9, 1,5 ', 1H),
5,82(q,/=2,4Tu, 1H), 4,54 (dq, /= 6,2, 1,8 'y, 2H), 4,14 (dd, /= 6,7, 2,1 T'y, 1H), 1,64 (s,
6H), 1,39 (s, 3H), 1,36 (d, J = 2,1 'y, 3H), 1,12 (s, 9H); LCMS macca/zapsin = 554,32 (M+,
100%).

((3aS,4R,6aR)-2,2,6a-Tpumernn-4-(4-metua-7H-nuppoo|2,3-d|mupumuaun-7-mi)-

3a,6a-gurnapo-4H-uuknonenrald][1,3]auokcon-6-un)meranon



WO0/2019/116302 PCT/1B2018/060015
110

VYkazaHHOE B 3aroJIOBKE COEAMHEHHE CUHTE3MPOBANM COTJIACHO AHAJIOTHYHOMY IPOTOKOITY
peakuuy, onucanHomy B noayueHnu  ((3aR,6R,6aS)-6-(2-xnop-7H-nuppono[2,3-
d]mupumunun-7-mn)-2, 2-numetin-6,6a-nurunpo-3aH-uuknonenra[d][ 1,3 | nuokcon-4-

WJI)METAHOIA.

'H SIMP (400 MI'1, xopodopm-d) & 8,86 (s, 1H), 7,08 (d, J = 3,7 I'y, 1H), 6,57 (dd, J = 3,6,
1,1 T'y, 1H), 5,86-5,78 (m, 2H), 4,59-4,47 (m, 2H), 4,23 (dt, /= 6,9, 0,8 I', 1H), 2,77 (s, 3H),
1,56 (s, 3H), 1,50 (s, 3H), 1,42 (s, 3H); LCMS macca/zapsn=316,21 (M+, 100%).

(3aS,4R,6aR)-2,2,6a-Tpumerni-4-(4-metun-7H-nuppoJio|2,3-d|nupumuguH-7-ui)-

3a,6a-nuruapo-4H-muknonenrta[d][1,3]anokcon-6-kapéanbaerun
N
s = Nx
o><o ~

VYKa3aHHOE B 3arojIOBKE COEIUHEHHE CHHTE3MPOBAIHM COIJIACHO AHAJOTMYHOMY MPOTOKOJY
peakumy, onucaHHomy B nonyudeHun  (3aS,4R,6aR)-2,2-numernn-4-(4-merun-7H-
nuppotio| 2,3-dJmupumunus-7-mn)-3a,6a-quruapo-4H-uknonenra[d][ 1,3 Jauokcon-6-
kapbansaernga. 'H SIMP (400 MI'w, xnopodopm-d) & 10,01 (s, 1H), 8,87 (s, 1H), 7,03 (d, J =
3,7Tu, 1H), 6,79 (td, J= 2,8, 1,1 'y, 1H), 6,67 (d, J=3,7T'y, 1H), 6,02 (dd, J=2,9, 0,7 I'Ly,
1H), 4,33 (d, J = 0,91, 1H), 2,82 (s, 3H), 1,78 (s, 3H), 1,47 (s, 3H), 1,44 (s, 3H); LCMS
macca/3apsan=314,28 (M+, 100%).

(4-Metna-7-((3aS,4R,6aR)-2,2,6a-TpumeTn1-6-euHUI-3a,6a-Aurnapo-4H-

uukJjonentald][1,3]anokcon-4-uma)-7H-nuppono[2,3-d|nupumuanx
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VYKa3zaHHO€ B 3arojIOBK€ COEIUHEHHE CHHTE3MPOBAIH COIJIACHO AHAJOTMYHOMY IPOTOKOJY
peakuuy, ONMMCaHHOMY B monydeHuu 4-xnop-7-((3aS,4R,6aR)-2,2-numernn-6-suHni-3a,6a-
muruapo-4H-rmkmnonenra[d][ 1,3 ] anokcon-4-un)-7H-uppono[2,3-d jmupumunnna. 'H SIMP
(400 MTI'u, xnmopodopm-d) 6 8,87 (s, 1H), 7,09 (d, J = 3,7 I'y, 1H), 6,60-6,44 (m, 2H), 5,94-
5,75 (m, 3H), 5,45 (dd, J = 11,3, 1,5 'y, 1H), 4,21-4,07 (m, 1H), 2,78 (s, 3H), 2,64 (s, 3H),
1,44 (s, 6H), LCMS wmacca/3apsn=312,28 (M+, 100%).

1-((3aR,6R,6aS)-6-(4-Xn0p-7H-nuppoio|2,3-d|nupumuaun-7-ui)-2,2,3a-TpuMeTHI-

6,6a-quruapo-3aH-uukaonenrald][1,3]anokcos-4-uia)3ranon

VYka3zaHHOE B 3arojIOBKE COEIUHEHHE CHUHTE3MPOBAIHM COIJIACHO AHAJOTMYHOMY MPOTOKOJY
peakuuu, omnucanHomy B nonyueHun  1-((3aS,4R,6aR)-4-(4-xnop-7H-muppono[2,3-
d]mupumunun-7-wn)-2,2-numeTnn-3a,6a-quruapo-4H-uuknonenra[d][ 1,3 | auokcon-6-
un)sran-1-om. 'H AMP (400 MI'w, xnopodopm-d) & 8,73 (d, J = 2,0 'y, 1H), 7,12 (dd, J =
31,8, 3,6 I'y, 1H), 6,62 (t, J = 3,3 'y, 1H), 5,87-5,76 (m, 2H), 4,78-4,68 (m, 2H), 4,26-4,20
(m, 1H), 1,61 (d, /=7,1Twu, 3H), 1,54 (s, 6H), 1,43 (d, J = 3,5 'y, 3H); LCMS macca/3apsin =
350,22 (M+, 100%).

1-((3aR,6R,6aS8)-6-(4-Xn0p-7H-nuppo.io|2,3-d|nupumuaus-7-ui)-2,2,3a-TpUMeTHI-

6,6a-quruapo-3aH-uuknonenra|d][1,3|anokcos-4-uia)ITaHoH



WO0/2019/116302 PCT/1B2018/060015
112

VYKa3zaHHOE B 3aT0JIOBKE COEIMHEHNE CHHTE3UPOBAJIM COTJIACHO aHAJIOTHYHOMY IPOTOKOIY
peakuuu, onrcaHHoMy B ronyueHnu 1-((3aS,4R,6aR)-4-(4-xnop-7H-nuppono[2,3-
d]mupumunun-7-mn)-2, 2-numetnn-3a,6a-quruapo-4H-uuknonenra[d][ 1,3 Jouokcon-6-
um)stan-1-ona. 'H AMP (400 MI'n, xnopodopm-d) & 8,74 (s, 1H), 7,10 (d, J= 3,7 'y, 1H),
6,74-6,56 (m, 2H), 5,95 (d, J=2,9 'y, 1H), 4,27 (t, /= 0,9 I', 1H), 2,49 (s, 3H), 1,76 (s,
3H), 1,48 (s, 6H); LCMS macca/3apsan=348,16 (M+, 100%).

2-((3aR,6R,6aS)-6-(4-X10p-7H-nuppo.o[2,3-d|mupumuaun-7-mi)-2,2,3a-TpuMeTHI-

6,6a-quruapo-3aH-uuknonenrtald][1,3]anoxcon-4-ua)nponan-2-o.a

VYka3aHHOE B 3aroJIOBKEe COEAMHEHHE CUHTE3MPOBANIA COTJIACHO AHAJOTMYHOMY IPOTOKOJY
peakuuu, omnucanHomy B nonyueHun  2-((3aS,4R,6aR)-4-(4-xnop-7H-muppono[2,3-
d]mupumunun-7-wn)-2,2-numeTnn-3a,6a-quruapo-4H-uuknonenra[d][ 1,3 | auokcon-6-

wn)nponan-2-ona. LCMS macca/3apsn = 364,22 (M+, 100%).

4-Xg0p-7-((3aS,4R,6aR)-2,2,6a-TpumeTni-6-(npon-1-en-2-ui)-4,6a-aurugpo-3aH-

uukJjonentald][1,3]anokcon-4-uma)-7H-nuppono[2,3-d|mupumuann

Vka3aHHOE B 3arOJIOBKE COEIMHEHHE CHHTE3MPOBATIH COIVIACHO AHAJIOTHYHOMY HPOTOKOJY
peakuuy, OmMCaHHOMY B mojydeHun 4-xjop-7-((3aS,4R,6aR)-2,2-numeTtnn-6-(nporn-1-en-2-
un)-3a,6a-guruapo-4H-muknonenrald][ 1,3 | nnokcon-4-nn)-7H-muppono[ 2,3-d jrupumununa.

'H SIMP (400 MT'L, xnopodopm-d) & 8,74 (s, 1H), 7,15 (d, J = 3,6 T, 1H), 6,62 (d, J =
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3,7 Tw, 1H), 5,84 (d, J=3,0 'y, 1H), 5,76 (ddd, J=12,2, 2,4, 1,0 [y, 2H), 5,31 (, J= 1,6 ',
1H), 4,15-4,13 (m, 1H), 2,05 (t, J = 1,0y, 3H), 1,61 (s, 3H), 1,43 (s, 6H); LCMS
macca/3apsin = 346,02 (M+, 100%).

4-Metua-7-((3aS,4R,6aR)-2,2,6a-TpumeTnn-6-(npon-1-en-2-uia)-4,6a-guruapo-3aH-

uukJjonentald][1,3]anokcon-4-uma)-7H-nuppoao|2,3-d|nupumuann

VYKa3zaHHOE B 3arojlIOBK€ COEUHEHHE CHHTE3MPOBAJH COIJIACHO AHAJOIMYHOMY IMPOTOKOIY
peaxiuy, onucaHHoMy B nonyuerun 7-((3aS,4R,6aR)-2,2-numernn-6-(npon- 1-en-2-mun)-4,6a-
auruapo-3aH-tmknonenta[d][ 1,3 |auokcon-4-un)-4-metun-7H-nmupposno[ 2,3-d jnupumuauna.
'H SIMP (400 MI'y, xnopodopm-d) & 8,87 (s, 1H), 7,06 (d, J = 3,6 ', 1H), 6,56 (d, J =
3,6 T'u, 1H), 5,89-5,67 (m, 3H), 5,29 (t,J = 1,6 'y, 1H), 4,14 (d, J = 1,3 T', 1H), 2,76 (s, 3H),
2,05 (t,J=1,0Tw, 3H), 1,61 (s, 3H), 1,43 (s, 6H),; LCMS macca/3apsin=326,28 (M+, 100%).

7-((3aS,4R,6aR)-2,2-IlumeTnn-6-suHuI-3a,6 a-aurunapo-4H-

uukJjonentald][1,3]auokcon-4-umn)-4-(1-metun-1H-nupa3zon-4-un)-7H-nuppono|2,3-

d]nupumuann
/
N\
N LN
7
S = NN

VYKa3zaHHOE B 3arojIOBKE COEIUHEHHE CHHTE3MPOBAIH COIJIACHO AHAJOTMYHOMY IPOTOKOJY
peakuuu, onucanHomy B nonyuyeHnn 7-((3aS,4R,6aR)-2,2-numernin-6-(nipon- 1 -eH-2-m)-4,6a-
nuruapo-3aH-muknonenTald][ 1,3 |auokcon-4-wun)-4-merun-7H-muppono| 2,3-d [mupumunuHa.

LCMS macca/3apsin = 364,22 (M+, 100%).

(3aS,4R,6aS)-5-(((Tper-0yTHIAM (PEHUICHIHIT)OKCH)METH )-4-3THII-2,2-TUMeTII-4,6 -

auruapo-3aH-uukiaonenrald][1,3]auoxcon-4-oa
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VYKa3zaHHOE B 3arojIOBK€ COEIUHEHHE CHHTE3MPOBAIHM COIJIACHO AHAJOTMYHOMY IPOTOKOIY
peaxuuu, ONKMCAaHHOMY B HOJIy YEHUH (3a8S,4R,6aS)-5-(((Tpet-
Oy T AN e HUIICHUITIIT ) OKCH )MeTI )-2,2 4-TpuMeTHi-3a, 6a-nuruapo-4H-
mukiomnenra[d][1,3]xuokcon-4-ona. 'H SIMP (400 MI'u, xnopodopm-d) 6 7,76-7,74 (m, 2H),
7,73-7,68 (m, 4H), 7,44-7,39 (m, 8H), 5,95 (d, /= 1,9 'y, 1H), 5,01 (ddt, /= 5,5, 2,9, 1,5 'Ly,
1H), 4,43-4,36 (m, 2H), 1,49 (s, 3H), 1,43 (s, 3H), 1,10 (s, 9H), 0,74 (t, /= 7,5 'y, 3H).

(3aS,4S,6aR)-6-(((Tper-0yTHAAM (PEHUICHINT)OKCH)METH)-6a-3THI-2,2-AUMeTHI-4,6a-

auruapo-3aH-uukaonenrald][1,3]anoxcoi-4-o0

TBDPSO//:Q"‘OH
oxé

Vka3aHHOE B 3aroJIOBKE COCIMHEHHE CHHTE3MPOBAJIM COIVIACHO AHAJIOTMYHOMY HPOTOKOJY
peaxiuy, OTHCAaHHOMY B MOJTyY€HU U (3a8S,48S,6aR)-6-(((Tper-
Oy TrI AN EHUIICHITHIT )OKCH )MeTII )-2,2, 6a-TpuMeTui-3a,6a-auruapo-4H-
wukionenra[d][1,3]auokcon-4-ona. "H SIMP (400 MTI', xnopodopm-d) & 7,72-7,67 (m, 4H),
7,41 (dddt, J= 15,6, 7,9, 6,7, 2,1 'y, 6H), 5,92 (p, /= 1,7 'y, 1H), 4,52 (s, 1H), 4,43-4,35 (m,
2H), 4,22 (ddd, J = 15,6, 3,0, 2,0 I'u, 1H), 2,71 (s, 1H), 1,79-1,64 (m, 2H), 1,39 (s, 3H), 1,32
(s, 3H), 1,10 (s, 9H), 0,74 (t, J = 7,6 T'y, 3H).

7-((3aS,4R,6aR)-6-(((Tper-0yTnaan e HHICHIUT)OKCH)METH)-62-3THI-2,2-THMETHJI-
4,6a-puruapo-3aH-uukiaonenrald][1,3]anoxcos-4-nn)-4-xja0p-7H-nuppo.io[2,3-

d|nupumuaun

N Cl
TBDPSOT_@’ 7 !
Sz Nx~
o. O

)

Vka3zaHHOe B 3arojiOBKe€ COeTUHEHHE CUHTE3UPOBAJIM COIIACHO AaHAJIOTMYHOMY MNPOTOKOIY

peaxuuu, ONHMCaHHOMY B MOJIyUE€HUHU 1-((3aS,4R,6aR)-6-(((Tpet-
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Oy T AN EHUIICHITHAIT ) OKCH )METHI )-2,2 - nuMeTHI-4,6a-nuruapo-3aH-

ukionental d][ 1,3 | auokcon-4-wmn)-4-xnop-1H-muppono| 3,2-c|nupuanxa. 'H AMP
(400 MI 1, xnopodopm-d) & 8,76 (s, 1H), 7,79-7,67 (m, 4H), 7,55-7,37 (m, 6H), 6,99 (d, J =
3,6 I'u, 1H), 6,60 (d, J = 3,6 I'u, 1H), 6,03-5,96 (m, 1H), 5,78 (q, J = 2,51, 1H), 4,61-4,43
(m, 2H), 4,25 (d, /=091, 1H), 1,75 (q, J = 7,3 'y, 1H), 1,55 (dq, J = 14,8, 7,4 'y, 1H),
1,41 (s, 6H), 1,13 (s, 9H), 0,68 (t, J = 7,4 'y, 3H); LCMS macca/3apsn= 588,21 (M+, 100%).

((3aR,6R,6aS)-6-(4-Xnop-7H-nuppo.no|2,3-d|nupumuann-7-mi)-3a-3Tui-2,2-AuMe THJI-

6,6a-quruapo-3aH-uukaonenrtald][1,3]anokcos-4-uia)meraHosn

N. L _Cl
S N~
K

VKa3aHHOE B 3arOJIOBKE COEIMHEHHE CHHTE3MPOBAJM COTJIACHO AHAJOTHYHOMY HPOTOKOJY
peakuuy, omnucanHomy B noayueHuu  ((3aR,6R,6aS)-6-(2-xnop-7H-nuppono[2,3-
d]nupumunus-7-un)-2,2-numetun-6,6a-quruapo-3aH-uknonenral[d][ 1,3 ] nuokcomn-4-

nr)merasona. 'H SIMP (400 MI'n, xmopodopm-d) & 8,74 (s, 1H), 7,17 (d, J = 3,7 'y, 1H),
6,60 (d, /J=3,6T'y, 1H), 5,93 (dq, /=2,7, 1,5y, 1H), 5,79 (q, /=2,2 T', 1H), 4,60-4,43 (m,
2H), 4,32 (t, /= 0,8 ', 1H), 1,94 (dq, /= 14,8, 7,4 'y, 1H), 1,74 (dq, J = 14,7, 7,5 T'y, 1H),
1,51 (s, 3H), 1,41 (s, 3H), 0,83 (t, /= 7,5 I'y, 3H); LCMS macca/3apsin = 350,22 (M+, 100%).

(3aR,6R,6a5)-6-(4-Xnop-7H-nuppoJo[2,3-d|nupumuann-7-ui)-3a-3Tui-2,2-1umMeTHI-

6,6a-qurnapo-3aH-uuknonenrald][1,3|anokcon-4-kapbanbaerna

VYka3zaHHOE B 3arojIOBKE COENUHEHHE CHHTE3MPOBAIH COIJIACHO AHAJOTMYHOMY IPOTOKOJY
peakuuy, onumcaHHoMy B mnonydeHnn  (3aS,4R,6aR)-2 2-numernn-4-(4-merun-7H-
nuppotio| 2,3-d Jmupumunun-7-mn)-3a,6a-quruapo-4H-mknonenra[d][ 1,3 [ auokcon-6-

kap6anbreruaa. 'H SIMP (400 MI'w, xnopodopm-d) & 10,02 (s, 1H), 8,75 (s, 1H), 7,09 (d, J =
3,71y, 1H), 6,88 (dd, /=28, 1,1 I'y, 1H), 6,68 (d, /J=3,6 'y, 1H), 5,98 (dd, /=28, 1,0 I'Ly,
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1H), 4,43 (d, J=1,0 T, 1H), 2,24 (dq, J = 14,9, 7,5 Ty, 1H), 1,97 (dq, J = 14,8, 7,4 Ty, 1H),
1,47 (s, 6H), 0,89 (t, J = 7,5 ', 3H); LCMS macca/3apsia = 348,22 (M+, 100%).

4-Xnop-7-((3aS,4R,6aR)-6a-3T1un-2,2-1umMmeTUI-6-BUHII-4,6a-q1uruapo-3aH-

uukgaonentald][1,3]auokcon-4-un)-7H-nuppono|2,3-d|nupumuaux

VYka3aHHOE B 3ar0JIOBKE COEANHEHNE CUHTE3UPOBAJIN COMIACHO AHAJIOTMYHOMY IIPOTOKOJTY
peakLuy, ONMCaHHOMY B ronyueHnu 4-xyop-7-((3aS,4R,6aR)-2,2-numeTnn-6-sunmn-3a,6a-
auruapo-4H-mmknonentald][ 1,3 ]auokcon-4-un)-7H-niuppono[2,3-d | nupumuausa. 'H AMP
(400 MTI'y, xnopodopm-d) 6 8,75 (s, 1H), 7,16 (d, J = 3,7 I'y, 1H), 6,60 (d, J=3,7 ', 1H),
6,56-6,36 (m, 1H), 5,99-5,69 (m, 3H), 5,44 (dd, J=11,3, 1,5T'w, 1H), 4,25 (d, /= 0,9 I'Ly,
1H), 2,15-1,99 (m, 1H), 1,76 (dq, J = 14,8, 7,5 I'u, 1H), 1,46 (s, 6H), 0,81 (t, /= 7,5 'y, 3H).
LCMS macca/zapsin = 346,22 (M+, 100%).

((3aR,3bR,4aS,5R,5aS)-5-(4-Xnop-7H-nuppo.io[2,3-d|nupumugun-7-mi)-2,2-

AUMeTUIrekcaruapouukjonponal3,4Juuxiaonentall,2-d][1,3]anokcon-3b-ui)meranon

HON Y \N Cl

<z N~
o_ .0

)

Vka3zaHHOe B 3aroJIoBKe€ COEIHHEHHE nojy4dyajiud B COOTBETCTBUHU CO CICAYHOIIUM

aHAJIOTMYHBIM TPOTOKOJIOM peakuuu, onucanHeiM B WO 2006/091905 Al.
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((3aR,3bR,4aS,5R,5aS)-5-(4-Xnop-7H-nuppoio|2,3-d|nupumuaun-7-mi)-2,2-
AUMeTIWIrekcaruapouukjonponal3,4juuxiaonenrtall,2-d][1,3]anoxcon-3b-wa)meruni-4-

MeTHI0eH30JICYAb(pPoHAT

TsON 73 .

5><‘a N
B NepeMeNInBaeMbIli  pacTBOP ((3aR,3bR,4aS,5R,5aS)-5-(4-xn0op-7H-nmupposio| 2,3-
d|nupumunuHs-7-un)-2,2-quMetuireTparuaponukionponal 3,4 uuknonenral 1,2-
d][1,3]muokcon-3b(3aH)-un)meranona (2r, 5,96 mmons) B CH)Cl, (40 mm) mpu 0°C
nobasisuiu TEA (2,494 mn, 17,87 mmonb), DMAP (0,146 1, 1,191 MMob) U ¢ IOCTIENYFOLITUM
meniaeHHbiM nodaeinenuem p-TsCl (1,363 r, 7,15 MMonb) W mepeMeInuBall B TEYECHUE
10 mun. Peaxnuonnyio cmech nepememuBanu npu 25°C B Tedenue 16 4. PeaxkunoHHy:0
cMmech paszbasmsiin MetmienxsopuaoM (100 M) u mpombiBamu Bomoit (100 mur). Coom
pas3aensaaf, OpraHuYecKuil CIoN MPOMBIBATIHN COJIEBBIM pacTBopoM (100 mut) U BBICYIIMBAIU
Hax Oe3BomHbIM Na;SO4. Opranudeckuii cyiol GUIBTPOBAIN M KOHLEHTPUPOBAIHU 11 VACUO C
MoJlydeHUueM 12 r HEOUHILIEHHOro coequHeHus. JlaHHbI OCTATOK OYHMIIAIM C MOMOLIBIO
npudopa Combiflash (Rf200, Teledyne/Isco) Ha kononke Redisep® R¢ ¢ rpaaueHTHBIM
smoupoBanueM (or 0 no 7%) sTUianeTaToM B TETPOJICHHOM 3(HUpe C MOJNyUYEeHHEM

yKkazaHHOro B 3aroyioBke coeamnHenusi (0,267, 9,15%) B Bume rpsi3HO-0ENIOr0 TBEPIOTO

BemectBa. LCMS macca/3zapsig = 490,17 (M+, 100%).

(3aR,3bS,4aS,5R,5aS)-5-(4-Xnop-7H-nuppono|2,3-d|nupumuaun-7-umn)-2,2-
AUMeTHJIrekcaruapouuxkaonponal3,4|Juukiaonenrall,2-d][1,3]anoxcos-3b-

KapOaabaerug

VYka3aHHOE B 3arojIOBKE COeJUHEHHE CHHTE3UPOBAIH COTJIACHO aHAJIOTHYHOMY ITPOTOKOITY
peakuuu, onrcaHHOMy B ronyueHnH (3aS,4R,6aR)-2,2-numernn-4-(4-mermn-7H-

nuppotio| 2,3-d Jmupumunun-7-mn)-3a,6a-quruapo-4H-mknonenra[d][ 1,3 [auokcon-6-
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kapbansaeruga. 'H AMP (400 MI'w, xiopodopm-d) & 9,34 (s, 1H), 8,63 (s, 1H), 7,18 (d, J =
3,6 T'y, 1H), 6,66 (d, J=3,6T'y, 1H), 5,91 (dd, /=7,1, 1,2 'y, 1H), 5,11 (s, 1H), 4,82 (dd, J
=7,1, 1,6 I'ny, 1H), 2,34 (ddd, /=9,4, 6,1, 1,6 'y, 1H), 1,89-1,77 (m, 2H), 1,58 (s, 3H), 1,30
(s, 3H); LCMS macca/3apsan =333,9 (M+, 100%).

4-Xnop-7-((3aR,3bS,4aS,5R,5aS)-2,2-numeTn-3b-
BHHUWJITeKcaruapouukaonponal3,4|uuxiaonenrall,2-d][1,3]anoxcon-S-un)-7H-

nuppoJio[2,3-djmupumuann

N/\CI

% e
B nepememnBaemyro cycnensuto Opomuna merunrpudenmnpochonns (24,62 r, 68,9 MMoib)
B THF (200 mn) nobGasnsmu 1 M KHMDS B THF (68,9 M, 68,9 mmonb) nipu 25°C u
nepemernBaiu B TeueHue 10 muH. ITonydyeHHyo xenTyro cycneHsuto oxjaxnanu 10 0°C u
memiaeHHo — npobasmsuin - pactBop  (3aR,3bS,4aS,5R,5aS)-5-(4-xnop-7H-nmuppono[2,3-
d]mupumunuH-7-wn)-2, 2-numMeTuirekcaruapourkionponal 3,4 Juukiaonenral 1,2-
d][1,3]muokcon-3b-kapbanbaeruna (9,2 r, 27,6 mmonb) B THF (80 mu1). PeakunonHnyro cmech
nepeMelIuBail MpU TOM K€ Temreparype B TeueHHe | 4. PeaklMOHHYIO CMeCh Tracuiu
HacbimeHHbiM BonH. NH4Cl (200 mut) m skcrparmpoBanu stuianeratoM (200 mn). Criou
pas3nessiu, OpTaHUYECKUH CJIOW MPOMBIBAIN COJIEBBIM pacTBOpoM (250 mul) U BBICYIIUBAIH
Hax Oe3BomHbIM NaySO4. Opranndeckuii cyiol GUIBTPOBAIN M KOHUEHTPUPOBAIH 11 VACUO C
nosydyeHueM 11 r HeouumeHHOro coenuHeHus. JlaHHBIM OCTATOK OYMIIAIM C MOMOLIBIO
npudopa Combiflash (R200, Teledyne/Isco) Ha konmonke Redisep® Ry ¢ rpaameHTHBIM
smoupoBanueM (ot 0 nmo 20%) sSTUnaneTaTtoM B METPOJIEHHOM 3(upe ¢ MONyYEeHHEM
YKa3aHHOTO B 3arojIoBKe coenuHenus (7 T, 77%) B Bue Gesnoro TBeporo semecrea. 'H SMP
(400 MI', xnopodopm-d) & 8,68 (s, 1H), 7,23 (d, J=3,7Tu, 1H), 6,67 (d, J = 3,6 I'y, 1H),
5,86 (dd, /=173, 10,6 ', 1H), 5,39-5,32 (m, 2H), 5,29 (s, 1H), 5,18 (dd, J = 10,6, 0,9 I'y,
1H), 4,59 (dd, J=17,1, 1,6 'y, 1H), 1,77 (ddd, J=9,3, 4,9, 1,6 I'u, 1H), 1,63 (s, 3H), 1,49 (t, J
=531, 1H), 1,27 (s, 3H), 1,18 (ddd, /= 9,3, 5,6, 1,6 ', 1H); LCMS macca/3apsng =332,28
(M+, 50%).
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7-((3aR,3bS,4aS,5R,5aS)-2,2-/IumeTnn-3b-
BHHWJITeKcaruapouukaonponal3,4|uukiaonenrtall,2-d][1,3]anoxcon-S-un)-7H-

nuppoJio[2,3-dlmupumuann-4-amun

65 NN
X

Cmech 4-xnop-7-((3aR,3bS,4aS,5R,5aS)-2,2-numernn-3b-
BUHWITreKkcaruapouukionponal3,4|uuknonental 1,2-d][ 1,3 |nuokcon-5-un)-7H-nuppono[2,3-
d]mupumununa (3, 9,04 MMonb) U BomH. pactBopa ammmaka (19,57 mn, 904 mmonb) B
nnokcane (6 mu) mepemewmnBanu npu 130°C B CTalbHOM aBTOKJIaBe B TedeHHE 16 4.
PeakunoHHyo cMmech pa3bdasiisiu dtunaneratoM (20 mut) u npombiaiu Bopoi (20 mi). Crou
pasnessiu, OpraHMYecKUi CJIONH NMPOMBIBAIU COJIEBBIM PAacTBOPOM (20 MJT1) U BBICYIIHBAIU
Hazg O6e3BoaHbIM Na,SOy4. Opranudeckuil 0 GUIBTPOBAIM M KOHLEHTPUPOBAIH i1 VACUO C
nosyueHrneM 4,1 r HEOUMINEHHOTrO coenuHeHus. J[aHHBIIT OCTATOK OYMINAIUA C TMOMOUIBIO
npudopa Combiflash (R¢200, Teledyne/Isco) na kononke Redisep® R ¢ rpaaueHTHBIM
smoupoBanueM (0T 0 1o 3%) METaHOJIOM B JAUXJIOPMETAHE C TMOJYYEHHEM YKa3aHHOTO B
3arosoBKe coennHeHus (2,45 r, 87%) B Buze Gemoro TBepaoro semecrsa. 'H SIMP (400 MI'n,
DMSO-ds) & 8,07 (s, 1H), 7,02 (s, 2H), 6,96 (d, J=3,5 'y, 1H), 6,62 (d, /J=3,5Tu, 1H), 5,86
(dd, J =174, 10,7 Ty, 1H), 5,33 (dd, /= 7,2, 1,3 Ty, 1H), 5,23 (dd, J = 17,4, 1,3 Ty, 1H),
5,10-5,01 (m, 2H), 4,50 (dd, J=7,1, 1,6 I'u, 1H), 1,70 (ddd, J=9,3, 4,8, 1,6 'y, 1H), 1,46 (s,
3H), 1,29-1,22 (m, 1H), 1,19 (s, 3H), 1,10 (ddd, J = 9,1, 5,1, 1,5 ', 1H); LCMS macca/3apsin
=313 (M+1, 100%).

7-((3aR,3bS,4aS,5R,5aS)-2,2-/IumeTnn-3b-
BHHWJITeKcaruapouukaonponal3,4|uuxiaonenrtall,2-d][1,3|anokcon-5-ui)-4-merna-7H-

nuppoJio[2,3-dlmupumuann

O
b M
%
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B nerasupoBanHyto cMmech nuokcana (8 mu) u Boasl (1 Mir) B cocyne asisi MHKPOBOJHOBOH
obpaboTku no0aBsun 4-xn0p-7-((3aR,3bS,4aS,5R,5aS)-2, 2- numeTnin-3b-
BUHWITeKcaruapounkionponal 3,4 |uuknonental 1,2-d][ 1,3 |nuokcon-5-un)-7H-muppo:o[2,3-
d]mupumunus (1,00 T, 3,01 Mmonb), TpexocHOBHBIH (ocdar kamust (1,575 r, 9,04 mmodb),
muxiop| 1, 1'-6uc(au-Tper-Oytundocduno)peppoues|namnanuii(Il) (0,196 r, 0,301 mmone) u
2,4,6-tpumetni-1,3,5,2,4 6-rpuokcarpubopunan (2,107 mn, 15,07 mmons) mpu  25°C.
Peaknuonnyro cmech nepememmBanu npu 100°C B TeueHue 1 4. PeaklmOHHYHO cMecChb
pasbasisin  stunanerarom (20 i) u mpombiBasi  Bopod (20 mut). Crom  pasmessuy,
OpPraHUYECKUI CJIOW TNPOMBIBAJIM COJEBBIM pacTBOpoM (20 M) M BBICYLIMBAJIM Ha
6e3BoaHbIM NapSO4. Oprannueckuil cioil QUIBTPOBaJIM M KOHLEHTPUPOBAIH il VACUO C
nosyyeHuemM 1,1 r HeouuieHHOro coeauHeHusl. JlaHHBIM OCTATOK OYHUINAIA C TOMOLIBIO
npudopa Combiflash (R¢200, Teledyne/Isco) Ha kosnonke Redisep® R ¢ rpaaneHTHbIM
smoupoBanueM (ot 0 nmo 20%) sTunaneratoM B HeTpoeiHOM >¢upe ¢ MNOoNTyuYeHHEeM
yKa3aHHOrO B 3arojioBke coeaunenusi (0,66, 70,3%) B Bume Tps3HO-0ENIOr0 TBEPIAOTO
Berectsa. 'H SIMP (400 MI'1, xnmopodopm-d) 6 8,81 (s, 1H), 7,16 (d, J = 3,6 'y, 1H), 6,63
(d, J=3,6Tn, 1H), 5,87 (dd, J = 17,3, 10,6 ', 1H), 5,37-5,31 (m, 3H), 5,17 (dd, J = 10,6,
0,9Twu, 1H), 4,58 (dd, J = 7,1, 1,6 T'u, 1H), 2,78 (s, 3H), 1,78 (ddt, / =9,3, 4,9, 1,8 'y, 1H),
1,59 (d, /= 1,8Tn, 3H), 1,50 (td, J=5,2,2,7 'y, 1H), 1,27 (d, J=2,2 'y, 3H), 1,19-1,14 (m,
1H); LCMS macca/3apsn =312,21 (M+1, 100%).

Taxxxe oOpasoBanoch coenuHeHue nec-xyopa, T.e. 7-((3aR,3bS,4aS,5R,5aS)-2,2-numern-
3b-suHmrekcarunpouukionponal 3,4 Juuknonental 1,2-d][ 1,3 |auokcon-5-un)-7H-
npposo[2,3-d|nupuMHuIuH, KOTOpOe OTHESUIM Ha 3aKJIFOYUTENbHOW CTaIud C TOMOLIBEO

npenapatusHoii HPLC ¢ obpartnenHoi pa3oii.

(S)-1-((3aR,3bR,4aS,5R,5aS)-5-(4-Xnop-7H-nuppono|2,3-d|nupumuann-7-um1)-2,2-
AUMeTUJITeTparuapounkaonponal3,4|unknonenrall,2-d][1,3]auoxcon-3b(3aH)-

Wi)3Tan-1-oa

HO —
2 NN
0__0
X
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B pactBop (3aR,3bS,4aS,5R,5aS)-5-(4-xn0p-7H-mupporno[2,3-d|nupumunus-7-um)-2,2-
auMmetunTerparuapounkionponal 3,4 Juuknonental 1,2-d][ 1,3 | nrokcon-3b(3aH)-

kapOanbaeruna (2,0, 5,99 mmone) B Terparugpodypane (20 mir), nobasmsmu 1 M Gpommn
merunmaraust B THF (3,00 mn, 8,99 mmone) mpu 0°C. 3ateM peakuMOHHYIO CMECh
nepemermuany npu 0°C B TeueHue 2 4. PeakIMOHHYO CMeCh TaCHIIM HACBILIIEHHBIM BOIHBIM
pactBopoM xJjopuma ammoHus (50 mu1) W sKcTparmpoBanu 3ThianeratoM (50 mi X 2).
OOpennHeHHbIN OpraHMYeCKUil CJIOH MPOMBIBAIIN COJIEBBIM pacTBOpoM (50 MiT), BBICYIIUBAIN
Haj cyib(arom HaTpus, PUIBTPOBAIN M KOHLEHTPUPOBAIHU i VACUO C TIOJNyuYeHUueM 2,2 T
HEOYUINEHHOTO coenuHeHus. JlaHHbINA OCTaTok ounmanu ¢ nomoinbto mpudopa Combiflash
(Rf200, Teledyne/Isco) na xononke Redisep® R¢ ¢ rpanuentHbiM 3mouposanueM (ot 0 1o
30%) »sTunaneraToM B IETpONEHHOM 3(upe ¢ TMOJTydYeHHEM YKa3aHHOIO B 3aroJIOBKe
coenunenus (1,85 r, 88%) B Bune rpszHo-6enoro TBepaoro Bemectsa. LCMS macca/3apsn =

350,03 (M+1; 100%).

1-((3aR,3bS,4aS,5R,5aS)-5-(4-Xnop-7H-nuppoJio[2,3-d|nupumuaun-7-ui)-2,2-
AUMeTUIATeTparuapouukaonponal3,4|uuxionenrall,2-d][1,3]anoxcon-3b(3aH)-

Wi1)3TaH-1-oH

oN_ \ cl

7
N N N
O><O
Vka3aHHOE B 3aroJIOBKE COEIMHEHHE CHHTE3MPOBAIM COIVIACHO AHAJOTHYHOMY HPOTOKOJY
peakuuy, onumcaHHomy B nonyueHun  (3aS,4R,6aR)-2 2-numernn-4-(4-merun-7H-

nuppotio| 2,3-d Jmupumunun-7-mn)-3a,6a-quruapo-4H-uknonenrta[d][ 1,3 Jauokcon-6-

kapbampneruna. LCMS macca/zapsin = 348,03 (M+; 100%).

4-Xnop-7-((3aR,3bS,4aS,5R,5aS)-2,2-numeTn-3b-
BHHWJITeKcaruapouukaonponal3,4|uuxiaonenrtall,2-d][1,3]anoxcon-S-un)-7H-

nuppoJio[2,3-djmupumuann
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B nepememmBaemyto cycnensuro Opomuna metmnrpudermndochonns (3,85 r, 10,78 mmonn)
B THF (40 mn) nobasmsum 1 M KHMDS B THF (10,78 M, 10,78 mmons) mpu 0°C u
nepeMemuBad B TeueHne 10 MuH. B HaHHYIO JKENTYI0 CYCIEH3UI0 MENJIEHHO T00aBIISIIH
pacTBop 1-((3aR,3bS,4aS,5R,5a8)-5-(4-xnop-7H-tmuppoino| 2,3-d jrupumunun-7-nn)-2,2-
auMetunTerparuapounkionponal 3,4 Juuknonenral1,2-d][ 1,3 |nunokcon-3b(3aH)-mn)aran-1-

ona (1,5, 4,31 mmons) B THF (20 mu) mpu 0°C. PeakimoHHYI0 CMeECh MEPEMELINBAIN IPU
25°C B Tteuenue 1 4. PeakMOHHYI0 CMeChb TacCHJIM HACBHIIIEHHBIM BOJHBIM PacTBOPOM
xjopuna aMMoHMs (50 mu) u skcrparupoBaiu stunaneraroM (50 mu). Crom pasgensnm,
OpPraHUYECKUI CJIOW TNPOMBIBAJIM COJEBBIM pacTBOpoM (50 M) M BbICYLIMBAJIM Haj
0e3BoaHBIM CynbhaToM HaTpus. OpraHudeckuil ciiol (QUIbTPOBAaIM U KOHLEHTPUPOBAIU i71
vacuo ¢ TOJy4YeHUEM 2,2 T HEOYMLIEHHOrO0 COeAuHEHWs. JlaHHBIM OCTAaTOK OUYMINAIU C
nomompto mpudopa Combiflash (R¢200, Teledyne/Isco) nHa komonke Redisep® R ¢
rpagueHTHbIM smoupoBanueM (ot O nmo 20%) sTunaneraroM B MeTposieHHOM 3¢dupe ¢
NOJIy4eHHEM YKa3aHHOTO B 3arojioBke coeauHeHus (0,7 r, 46,9%) B Buzme 0enoro TBepAoOro

BemecTBa. LCMS macca/zapsin = 346,03 (M+1; 100%).

(R)-((3aR,3bR,4aS,5R,5aS)-5-(4-Xnop-7H-nuppo.io[2,3-d|nupumugun-7-ui)-2,2-
AUMeTUJITeTparuapounkaonponal3,4|Junknonenrall,2-d][1,3]auokcos-3b(3aH)-

WJ1)(LHKJIONPONUI)METAHOJI

HO N/\CI

= NN
3. O X

X

VYka3zaHHOE B 3arojlIOBK€ COEJUHEHHE CHUHTE3HPOBAJHM COITIACHO AHAJOTMYHOMY IMPOTOKOJY
peakumuy, onucaHHomy B moaydeHun  (S)-1-((3aR,3bR,4aS,5R,5aS)-5-(4-xnop-7H-
nppoo| 2,3-d jmupumunun-7-un)-2, 2-muMe TiorreTparugporukiionponal 3,4 Juukinonenral 1,2-

d][1,3]muokcon-3b(3aH)-un)stan-1-oma. LCMS macca/3apsin = 375,91 (M+; 100%).



WO0/2019/116302 PCT/1B2018/060015
123

((3aR,3bS,4aS,5R,5aS)-5-(4-Xnop-7H-nuppoio|2,3-d|mupumuaun-7-um)-2,2-
AUMeTUITeTparuapounkaonponal3,4|unknonenrall,2-d][1,3]auoxcon-3b(3aH)-

WJ1)(LHKJIONPONUI)METAHOH

QN/\CI

S = NN
o. © ~x/

X

VYka3aHHOE B 3arojlOBKE COEIMHEHHE CHUHTE3MPOBAJIM COITIACHO AHAJOIMYHOMY MPOTOKOJY
peakuuy, onucaHHomy B nomyueHuu 1-((3aR,3bS,4aS,5R,5aS)-5-(4-xnop-7H-nuppono[2,3-
d|nupumunun-7-un)-2,2-nuMetuireTparuaponukionponal 3,4 Juuknonenral 1,2-
d][1,3]auokcon-3b(3aH)-un)sran-1-oua. "H SIMP (400 MI', DMSO-d6) & 8,58 (s, 1H), 7,71
(d, J=3,7Tn, 1H), 6,72 (d, J=3,6 I'y, 1H), 5,84 (dd, J=7,3, 1,2 'y, 1H), 5,21 (s, 1H), 4,79
(dd, /=173, 1,5Tn, 1H), 2,09 (s, 1H), 2,07-2,01 (m, 1H), 1,79 (ddd, /=9,5, 5,3, 1,4 'y, 1H),
1,51 (t, J =5,5Tn, 1H), 1,48 (s, 3H), 1,21 (s, 3H), 0,96-0,74 (m, 4H); LCMS macca/3apsin =
373,97 (M+; 100%).

4-Xgop-7-((3aR,3bR,4aS,5R,5aS)-3b-(1-uuknonponuaBuHuI)-2,2-
AUMeTUIrekcaruapouuxaonponal3,4|uuxiaonenrtall,2-d][1,3]anoxcon-5-un)-7H-

nuppoJio[2,3-djmupumuann

\V,

N/\CI

sz Na_N
3. 0 X

X

VYKa3zaHHOE B 3arojIOBKE COEIUHEHHE CHHTE3MPOBAIH COIJIACHO AHAJOTHYHOMY IMPOTOKOJY
peakiuu, omnucaHHOMy B mnonyudeHun 4-xjop-7-((3aR,3bS,4aS,5R,5aS)-2,2-numetnn-3b-
BUHWIreKcaruapounknonponal3,4|uuknonental 1,2-d][ 1,3 |nuokcon-5-wn)-7H-nuppono[2,3-

dlmupumuansa. 'H AMP (400 MI', xnopodopm-d) & 8,67 (s, 1H), 7,29 (d, J = 3,6 'y, 1H),
6,68 (d, J=3,6 I'n, 1H), 5,37-5,35 (m, 2H), 4,98 (d, /= 0,8 T'u, 1H), 4,80 (s, 1H), 4,59 (dd, J
=175, 1,6 Tu, 1H), 2,04 (ddd, /=9,3,4,7, 1,6 T'y, 1H), 1,67 (s, 2H), 1,42 (t, /= 5,1 'y, 1H),
1,27 (s, 6H), 0,75-0,69 (m, 2H), 0,56-0,52 (m, 2H); LCMS wmacca/3apsig = 372,2 (M+; 100%).
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4-Xg0p-7-((3aR,3bR,4aS,5R,5aS)-3b-((E)-2-iioanpon-1-en-1-uma)-2,2-
AUMeTHWIrekcaruapouuxaonponal3,4|uuxiaonenrall,2-d][1,3]anoxcon-S-un)-7H-

nuppoJio[2,3-djmnupumuann

o
B cycnensuro 6pomuna (1-fiomrun)rpudenundocdonus (4,08 r, 7,49 mmons,
CHHTE3UPOBAJIU COTNIACHO TAKOMY K€ IPOTOKOJY PEaKLUy, KaK OMHMCAHO B
WO 2004/9574 A1) B THF (20 mu) nobasmstiu NaHMDS (7,49 mn, 7,49 mmons) nipu -25°C.
ITonyueHHsbIl pacTBOp KpacHOro 1iBeTa nepemMeniusainu npu -25°C B reuenue 10 MuH.
Hobasnsu pacteop (3aR,3bS,4aS,5R,5a8)-5-(4-xnop-7H-nuppono| 2,3-d [nupumuaun-7-u)-
2,2-mumerunrerparuapouukionponal 3,4 |uukionenral 1,2-d][ 1,3 Janokcon-3b(3aH)-
kapOanbaeruaa (1,00 r, 3,00 mmosns) B THF (20 mut) npu -30°C u nepemMeinBaiu B TEYCHHUE
30 muH. PeakiimoHHY 10 CMeCh racuiiu ¢ moMorbio Hackim. BogH. NH,Cl (20 mu) u
sKCTparuposanu stunaneratoM (20 mi). Criou pa3aensim, OpraHUYeCcKuil CJI0H MPOMBIBAIIU
COJIEBBIM pacTBOPOM (20 mut) U BeIcymMBau Hax 0e3BoaHbIM NaySO4. OpraHudeckuil cioi
(UIbTPOBANN M KOHLEHTPUPOBAIIH 71 vacuo ¢ nojyderueM 1,04 r HEOUUIIEHHOTO
coenuHeHus. JlaHHBIM OCTATOK OUHMINAIH ¢ momoursio npudopa Combiflash (Rg200,
Teledyne/Isco) Ha xononke Redisep® R¢ ¢ rpaguenTHbIM d5torpoBanueM (ot 0 1o 10%)
STHJIALIETATOM B NIETPOJICHHOM 3(Upe C MOJyUYeHHEM YKa3aHHOTO B 3ar0JIOBKE COSTMHEHHUS
(0,79 1, 55,9%) B BUAe rpsi3HO-0esioro TBepaoro Bemectsa. LCMS macca/3apsin = 471,80
(M+; 100%).

7-((3aR,3bR,4aS,5R,5aS)-3b-(((TpeT-0yTniaaudeHuIcHInI)OKCH)METHI)-2,2-
AUMeTUIrekcaruapouuxonponal3,4|uuxiaonenrtall,2-d][1,3]anoxcon-5-un)-4-xa10p-6-

metua-7H-nupposio|2,3-d|nupumuaun

N Cl
TBDPSO ﬁ 7

S NN

S, .0

X
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VYKa3zaHHOE B 3arojIOBK€ COEIUHEHHE CHHTE3MPOBAIH COIJIACHO AHAJOTHYHOMY IPOTOKOIY
peaxuuy, OMMCAaHHOMY B NOJIyYE€HUHU 1-((3aS,4R,6aR)-6-(((Tper-
Oy T AN EHUIICHITHIT ) OKCH)METII )-2,2 - TuMeTHI-4,6a-nuruapo-3aH-

ukionenTald][ 1,3 | anokcomn-4-mn)-4-xnop-1H-mupporo[ 3,2-c|mupunuHa. LCMS
macca/3apsin = 587,82 (M+; 100%).

((3aR,3bR,4aS,5R,5aS)-5-(4-Xn0p-6-meTni-7H-nuppono|2,3-d|nupumugun-7-ui)-2,2-
AUMeTUJITeTparuapouukaonponal3,4|unknonenrall,2-d][1,3]auoxcon-3b(3aH)-

HJI)MeTaHOJI

Vka3aHHOE B 3aroJIOBKE COCIMHEHHE CHHTE3MPOBAJM COTVIACHO AHAJOTHYHOMY HPOTOKOJY
peakuuy, onucanHomy B noayueHuu  ((3aR,6R,6aS)-6-(2-xnop-7H-nuppono[2,3-
d]mupumunus-7-un)-2,2-numetun-6,6a-muruapo-3aH-nuknonenral[d][ 1,3 ] nuokcon-4-

wn)metanona. 'H SAMP (400 MI'u, DMSO-d6) & 8,57 (s, 1H), 6,48 (d, J = 1,1 Ty, 1H), 5,34-
5,25 (m, 1H), 4,98 (s, 1H), 4,90 (dt, J= 7,4, 1,3 T, 1H), 4,66 (t, J = 5,7 Ty, 1H), 3,65 (q, J =
5.8, 53 T, 2H), 2,57 (s, 3H), 1,54-1,48 (m, 1H), 1,46 (s, 3H), 1,19 (s, 3H), 0,92 (ddd, J =
9,0,5,0, 1,3 T, 1H), 0,85 (q, /= 4,7, 4,3 T, 1H); LCMS macca/zapsin = 350,03 (M+; 100%).

(3aR,3bS,4aS,5R,5aS)-5-(4-Xnop-6-meTtun-7H-nuppoJio[2,3-d|nupumuaun-7-ui)-2,2-
AUMeTUJITeTparuapounkaonponal3,4|unknonenrall,2-d][1,3]auokcon-3b(3aH)-

KapOaabaerug

ON 2 \ Cl

N N N
3 o x

A

YkazaHHOE B 3aroJiOBKe COEAMHEHHE CUHTE3MPOBANM COTJIACHO AHAJIOTHYHOMY IMPOTOKOIY
peakuuy, onumcaHHoMy B mnonydeHun  (3aS,4R,6aR)-2 2-numernn-4-(4-merun-7H-
nuppotio| 2,3-d Jmupumunun-7-mn)-3a,6a-muruapo-4H-uknonenrta[d][ 1,3 | auokcon-6-

kapbampneruna. LCMS macca/zapsin = 348,03 (M+; 100%).
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4-Xnop-7-((3aR,3bS,4aS,5R,5aS)-2,2-numeTn-3b-
BHHWITeKcaruapouukonponal3,4|uuxiaonenrall,2-d][1,3|anokcon-5-ui)-6-merua-7H-

nuppoJio[2,3-djmnupumuann

N_/\Cl
i n M
X

VYka3aHHOE B 3aroJIOBKE COEAMHEHHE CHUHTE3MPOBANN COIJIACHO AHAJIOTMYHOMY IMPOTOKOINY
peakuuy, OmucaHHOMY B mnonydeHun 4-xjop-7-((3aR,3bS,4aS,5R,5aS)-2,2-qumerun-3b-
BUHWIreKkcaruapouukionponal 3,4 |uuknonental 1,2-d][ 1,3 |nuokcon-5-un)-7H-nuppono[2,3-
dlmupumuansa. 'H SAMP (400 M, xnopodopm-d) & 8,57 (s, 1H), 6,38 (q, J = 1,1 'y, 1H),
5,88 (dd, J=17,3, 10,6 I'y, 1H), 5,64 (dd, J = 7,2, 1,4 ', 1H), 5,34-5,23 (m, 1H), 5,10 (dd, J
=10,6, 1,1 I'y, 1H), 5,02-4,96 (m, 1H), 4,87 (s, 1H), 2,55 (s, 3H), 1,59 (s, 3H), 1,56-1,51 (m,
1H), 1,30 (s, 3H), 1,29-1,26 (m, 1H), 1,19-1,12 (m, 1H); LCMS macca/3apsin = 346,03 (M+;,
100%).

7-((3aR,3bS,4aS,5R,5aS)-2,2-/IumeTnn-3b-
BHHMWJITeKcaruapouukonponal3,4|uuxiaonenrtall,2-d][1,3]anokcon-5-ui)-6-merna-7H-

nuppoJio[2,3-dlnupumuann-4-amun

~Oriey
6><6 N A

VYka3aHHOE B 3aroJIOBKE CO€AMHEHHE CHHTE3MPOBANM COIJIACHO AHAJIOTMYHOMY IPOTOKOJY
peakumny, onmcaHHomy B nonydeHun  7-((3aR,3bS,4aS,5R,5aS)-2,2-numernn-3b-
BUHWIreKcaruapounknonponal3,4|uuknonental 1,2-d][ 1,3 |nuokcon-5-un)-7H-nuppoo[2,3-
d]mupumunuH-4-amMuHa. 'H amp (400 MI'u, DMSO-d6) 6 7,99 (s, 1H), 6,83 (s, 2H), 6,29 (d,
J=12Tu, 1H), 5,87-5,74 (m, 2H), 5,44 (d, J=7,3Tu, 1H), 5,19 (dd, /J=17,4, 1,4 T, 1H),
5,02 (dd, J = 10,7, 1,3Tu, 1H), 4,80 (d, J = 7,3 Ty, 1H), 2,36 (s, 3H), 1,61 (dd, J = 9,0,
5,3 T, 1H), 1,46 (s, 3H), 1,21 (s, 3H), 1,15-1,08 (m, 2H); LCMS wmacca/3apsin = 327,1 (M+1;
100%).
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3-bpom-7-(2-((3aS,4R,6aR)-4-(4-x10p-7H-nuppono|2,3-d|nupumuaun-7-ui)-2,2-
auMeTmi-3a,6a-nuruapo-4H-uuxkiaonenra|d][1,3|anokcon-6-ua)3Tui)-N-(4-

MeTOKCHOEeH3HJ)XHHOJIUH-2-AMUH

Br—/ O NV c
s \/Q:.\/\"‘/?/\\N(
~ S N

o_ .0 e

” X

4-Xnop-7-((3aS,4R,6aR)-2,2-numeTnn-6-sunni-3a,6a-quruapo-4H-

muksionenTald][ 1,3 | anokcon-4-wmn)-7H-muppono| 2,3-d Jmupumunua (0,25 r, 0,787 mmoinb) B
9-BBN (0,5M, 6,29 mu, 3,15 mmons) HarpeBasiu nipu 70°C B Teyenue 2 4. B armochepe N,.
Peakunonnyro cMech oxnaxnanu 10 25°C, 3ateM no0aBisuTd TPEXOCHOBHBIN (ocaT Kamus
(0,685 T, 3,93 mmonb) B Bome (0,5 mu) um mepememmBaiu B Teuenue 20 muH. JloGaBisiiu
pactBop 3-Opom-7-iton-N-(4-merokcubensmn)xunonus-2-amuaa (0,369 r, 0,787 mmonb) B
THF (1wmn) ¢ mnocnepyromum nobasnenuem PdCly(dppf) (0,058 r, 0,079 mmonb).
ITonyuennyo cmech nepememuBanu npu 70°C B TeueHue 2 4. PeakIMOHHYIO CMecCh
pasbaBmsin  stunaneraroM (10 M) u mpomeiBamu  Bopoi (10 mut). Crom  pasmesnsim,
OpraHMYeCKUH CJOW MPOMBIBAJIM COJEBbIM pacTBopoM (10 mu1) U BBICYIIMBAIM Hax
0e3BonubiM Na;SOQs. OpraHudeckuii o (QUIBTPOBAIM M KOHLEHTPHUPOBAIM in vacuo ¢
nonyueHreM 0,35 r HEOUMIIEHHOro COeAWHEHMs. J[aHHBbIM OCTATOK OYHUINAIN C MOMOUIBIO
npudopa Combiflash (Rf200, Teledyne/Isco) Ha kononke Redisep® R¢ ¢ rpaameHTHBIM
smoupoBanueM (ot 0 nmo 15%) sTunameratoM B MNETpOJEHHOM 3(upe ¢ MONyYEeHHEM
yKa3aHHOTO B 3aroyioBke coenubeHusi (0,25, 48,1%) B Bume rpsisHO-0€JIOr0 TBEPIOTO
sewectsa. |H AMP (400 MI'u, DMSO-d6) & 8,65 (s, 1H), 8,37 (s, 1H), 7,60 (d, J = 8,2 'Ly,
1H), 7,45 (s, 1H), 7,33 (d, J = 8,5 'y, 2H), 7,28-7,14 (m, 2H), 6,98 (d, J = 3,7 'y, 1H), 6,87-
6,75 (m, 2H), 6,36 (d, J = 3,6 ', 1H), 5,66 (s, 1H), 5,52 (s, 1H), 5,35 (d, J = 5,7 'y, 1H),
4,63 (d, J=6,0Tu, 2H), 4,49 (d, J = 5,7 ', 1H), 3,66 (s, 3H), 3,07-2,97 (m, 2H), 2,65-2,59
(m, 2H), 1,39 (s, 3H), 1,28 (s, 3H); LCMS macca/3apsin= 658,89, 661,64 (M-2, M+1, 100%).

ITpomMeskyTOUYHbBIE COEMHEHHs B TAOJINIE 5 CHHTE3UPOBAJN B COOTBETCTBHH C AHAJIOTHYHBIM
NPOTOKOJIOM PEaKUHU, TNPUMEHSEMbIM sl monydeHus 3-Opom-7-(2-((3aS,4R,6aR)-4-(4-
xyop-7H-tmppono|2,3-d jrupumunus-7-mn)-2,2-aumMeTnn-3a,6a-nuruapo-4H-

mukionenTal d][ 1,3 | anokcomn-6-mn)atun )-N-(4-MeTOKCHOSH3 1IT) X UHOJIUH-2-aMUHa, c

MNPUMEHCHUEM MMOAXOAAINX UCXOAHBIX MATCPUAJIOB.
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Tabmuma 5

Crpyxkrypa u HazBanue 1o IUPAC | IlpumeHnsiembie Jannbie H SIMP u

MPOMENKYTOUYHBIC COCIUHCHUS

LCMS

L~y
Iz Nx
3. 0 =~

X

7-(2-((3aS,4R,6aR )-4-(4-xn0p-TH-

N
H

nupposno|2,3-dmupumuaun-7-um)-
2,2-numetun-3a,6a-guruapo-4H-
mukyonenTa[d][ 1,3 |anokcon-6-

W1)3TH)-N-METUITIXMHOJUH-2-aMUH

7-6poM-N-MeTHIXUHONNH-2-
aMHH 7

((3aS,4R,6aR)-2,2-numeTnn-

4-xy0p-7-

6-BuHWI-3a,6a-quruapo-4H-
nukionentald][1,3]auokcon-
4-un)-7H-muppomno|2,3-

d]mupumunux

LCMS wmacca/3apsig =
476,05 (M+, 100%)

F

=~ |
PMB»N N I N
0. 0O

H NS
P!

3-6pom-7-(2-((3aS,4R,6aR)-4-(4-
xJop-5-¢prop-7H-muppono[2,3-
d]mupumunuH-7-wn)-2, 2-TUMETHII-
3a,6a-nurunpo-4H-
mukonenTa[d][ 1,3 ] aunokcon-6-
)T )-N-(4-

METOKCHUOEH3 )X MTHOJINH-2-aMUH

4-xn0p-7-((3aS,4R,6aR)-2,2-
IUMeTHII-6-BUHUII-4, 6a-
auruapo-3aH-
iukstonenTald][ 1,3 ] auokco-
4-un)-5-¢prop-7H-
nupposo[2,3-d|Jnupumunus u
3-6pom-7-tion-N-(4-
METOKCUOEH3 U)X HHOJIUH-2-

AMHUH

LCMS macca/3apsin =
679,85 (M+1, 100%)

FN%C. 7-6pom-3-propxuHomua-2- | 'H SAMP (400 MI'w,

< \

HNT N 5 » NN aMuH u 4-xmnop-7- | DMSO-ds) 6 8,65 (s,
A ((3aS,4R,6aR)-2,2-numetnn- | 1H), 7,81 (d, J=

Xanvmaeckas opmyna: CosHysCIFNSO,

7-(2-((3aS,4R ,6aR )-4-(4-xnop-7H-
nuppoo| 2,3-d lnupumunun-7-um)-
2,2-numetun-3a,6a-guruapo-4H-

mukionenTa[d][ 1,3 ] anokcon-6-

6-BuHMWI-3a,6a-nuruapo-4H-
uuknonentald][1,3]arokco-
4-un)-7H-iupposno|2,3-

d]mapumunux

11,9 Ty, 1H), 7,60 (d
J=8,2Tuy, 1H), 7,41
(d,J=1,6 T, 1H),
7,19 (dd, J=8,2,

1,6 Tw, 1H), 6,95 (d, J
=37 Ty, 1H), 6,84-

2
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WI1)3TI)-3-(PTOPXUHOIHMH-2-aMUH

6,67 (m, 2H), 6,41
(d,J=3,7Tw, 1H),
5,66 (s, 1H), 5,52 (s,
1H), 5,34 (d, J =

5,7 Tw, 1H), 4,51 (dd,
J=15,1,5,6 T, 1H),
3,18-2,98 (m, 2H),
2,80-2,56 (m, 2H),
1,39 (s, 3H), 1,28 (s,
3H). LCMS
macca/3apsin = 480,2
(M+, 100%)

H oxo
3-6pom-7-(2-((3aS,4R,6aR)-4-(4-
xjop-7H-nuppono[2,3-
d]mupumunuH-7-un)-2, 2-TUMETHII-
3a,6a-nurunpo-4H-
mukonenTald][ 1,3 | anokcon-6-
win)nponui)-N-(4-

METOKCHUOEH3 )X MTHOJINH-2-aMUH

4-xnop-7-((3aS,4R, 6aR)-2,2-
auMeTui-6-(mporn- 1-eH-2-u)-
3a,6a-qurunpo-4H-
mukjonentald][ 1,3 ] auokcosn-
4-un)-7H-tiupposno|2,3-
d]mupumunue u  3-Opom-7-
tion-N-(4-
METOKCHOEH3HJT )X UHOJIUH-2-

AMHUH

LCMS macca/3apsin =
676,47 (M+1, 100%)

H OXO

7-(2-((3aS,4R ,6aR )-4-(4-xnop-7H-
nuppoo| 2,3-d jnupumunun-7-um)-
2,2-numetunn-3a,6a-guruapo-4H-
mukionenTa[d][ 1,3 ] anokcon-6-
W1)3TH)-N-HUKI00Y THIIX HTHOJINH-

2-aMHH

4-xn0p-7-((3aS,4R,6aR)-2,2-
IUMETII-0-BUHMII-3a,0a-
aurunpo-4H-
uuknonentald][ 1,3 ]arokco-
4-un)-7H-upposno|2,3-
d]mupumunue u  7-Opom-N-

LUKJIOO0Y THIIX HHOJIMH-2-aMUH

"H SIMP (400 MT 1,
xjopodopm-d) 6 8,65
(s, 1H), 7,89 (d, J =
8,9 I'y, 1H), 7,60-7,51
(m, 2H), 7,16 (dd, J =
8,1, 1,7 'y, 1H), 6,65
(d, J=8,9 T, 1H),
6,46 (d, J=3,7Tw,
1H), 6,25 (d, J =

3,7 T, 1H), 5,77 (s,
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1H), 5,44 (t, J =

1,7 T, 1H), 5,32-5,28
(m, 2H), 4,48-4,41
(m, 2H), 3,22-3,02
(m, 2H), 2,83-2,77
(m, 2H), 2,58-2,46
(m, 2H), 2,07-1,96
(m, 2H), 1,85 (ddd, J
=10,6,9,0, 6,4 Ty,
2H), 1,51 (s, 3H),
1,38 (s, 3H); LCMS
macca/zapsin =515,19
(M-1, 100%)

N

=N St NN
H2N o7<o
3-xnop-7-(2-((3aS,4R ,6aR)-2,2-
numetui-4-(4-metwn-7H-
npposo|2,3-d jnupumunun-7-mi)-
3a,6a-nurunpo-4H-
ukonenTa[d][ 1,3 ] auokcon-6-

WJT)3THJT)XMHOJINH-2-aMUH

7-((3aS,4R,6aR)-2,2-
IUMETHII-0-BUHMII-3a,0a-
nurunpo-4H-

iuktonenTald][ 1,3 ] auokco-
4-un)-4-merun-7H-
nupposo[2,3-d|jnupumunus u
7-6pOM-3-XJIOPXUHOJIUH-2-

AMHUH

LCMS wmacca/3apsin =
476,36 (M+, 60%)

Cl—/ Q N/?\(CI
2
X

3-xsop-7-(2-((3a8S,4R,6aR)-4-(4-
xJyop-7H-nuppono[2,3-
d]mupumunuH-7-mn)-2, 2-TUMEeTHII-
3a,6a-nurunpo-4H-

mukionenTa[d][ 1,3 | anokcon-6-

4-xm0p-7-((3aS,4R,6aR)-2,2-
auMeTuII-0-(tpor- 1 -eH-2-1)-
3a,6a-nurunpo-4H-
uukionentald][1,3]arokco-
4-un)-7H-iupposno|2,3-
d]mupumunue u  7-6pom-3-

XJIOPXUHOJWH-2-aMUH

LCMS wacca/3apsig =
510,2 (M+, 100%)
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Y1) TIPOTINJT )X MTHOJINH-2-aMUH

F
)~y
\
8!
0._ 0O

Boc~pn” N

Boc x

F

"
Boc\N N/ B

1
Boc

r

4-xn0p-7-((3aS,4R,6aR)-2,2-
IUMETHII-0-BUHMNI-3a,0a-
auruapo-4H-
nuknonenTald][ 1,3 ]anokcon-
4-un)-7H-muppomno|2,3-

d]mupumunux

'H AMP (400 MIw,
xjopodopm-d) 6 8,76-
8,62 (m, 2H), 7,76 (s,
1H), 7,25 (dd, J =
10,4, 1,5Tw, 1H),
6,84 (d, J = 3,7Tw,
1H), 6,54 (d, J =
3,6 Ty, 1H), 581 (s,
1H), 5,55 (s, 1H)
537-529 (m, 1H),
458 (d, J = 57T,
1H), 3,25-3,12 (m,
2H), 2,89-2,72 (m,
2H), 1,51 (s, 3H),
1,45 (s, 9H), 1,43 (s,
9H), 1,38 (s, 3H);

2

>

LCMS wmacca/3apsin =
760,41 (M+1, 40%).

Br

7-((3aS,4R,6aR)-2,2-
TUMETUI-6-BUHMUI-3a,6a-
aurunpo-4H-
uuknonentald][1,3]arokcon-
4-nun)-4-merun-7H-

nupposo|2,3-djmupumunux

'H SIMP (400 MIy,
DMSO-ds) & 8,88 (s,
1H), 8,64 (s, 1H),
7,85 (s, 1H), 7,63 (dd,
J =110, 15T, 1H),
6,80 (d, J = 3,6Tw,
1H), 648 (d, J =
37T, 1H), 5,65 (s,
1H), 5,56 (s, 1H),
537 (d, J = 56T,
1H), 444 (d, J =
5,7 Ty, 1H), 3,22-3,13
(m, 2H), 2,78-2,66
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(m, 2H), 2,61 (s, 3H),
1,38 (s, 9H), 1,35 (s,
3H), 1,33 (s, 9H),
1,27 (s, 3H); LCMS
Macca/3apsin = 738,61
(M+, 90%), 740,61
(M+2, 100%).

4-xnop-7-((3aS,4R,6aR)-2,2-
auMeTu-6-(mporn- 1-eH-2-um)-
3a,6a-guruapo-4H-
nuknonentald][ 1,3 ]aunokcon-
4-un)-7H-upposno|2,3-

d]mupumunus u

F
Br- | N
Boc. Z
oc NN Br
Boc

LCMS wmacca/zapsig =
796,20 (M+23, 60%).

4-xnop-7-((3aS,4R,6aR)-2,2-
auMeTm-6-(2-(3-

MeTunumuaasol 1,2-aJmupunus-7-
w)3TI)-3a,0a-nuruapo-4H-
mukionenTald][ 1,3 | auokcomn-4-wmn)-

7H-nuppono[2,3-dnupumunus

4-xnop-1-((3aS,4R,6aR)-2,2-
IUMEeTHI-6-BUHUII-4, 6a-
nuruapo-3aH-
rukyonenTald][ 1,3 ]arokcor-
4-un)-1H-mupposno|3,2-
clrupunur u 7-Opom-3-

MeTui-umuaasof 1,2-

a|nupuanH

LCMS wmacca/3apsin =
450,04 (M+, 100%)




WO0/2019/116302 PCT/1B2018/060015
133

3-Xuaop-7-(2-((3aS,4R,6aR)-4-(4-xs10p-7H-nuppono|2,3-d|nupumugun-7-ui)-2,2-
AuMeTUI-3a,6a-aurnapo-4H-uukiaonenrald][1,3]anokcoa-6-u)3THi)-S-pTopxXuHOINH-

2-aMHH

F
Clf O N\ _cl
P
H,NT N S 5 NN
4-Xnop-7-((3aS,4R,6aR)-2,2-numeTnn-6-sunni-3a,6a-quruapo-4H-

uuksonenTald][ 1,3 | anokcon-4-wmn)-7H-muppono| 2,3-d Jmupumunun (0,242 r, 0,762 mMonb) B
9-BBN (0,5 M, 4,36 mu,

2,178 mmonb) HarpeBanu mpu 5S0°C B Teuenue 1 4. B atmocdepe N,. Peakuuonnyo cmech
oxnaxnanu 1o 25°C, 3atem nobaBisiin TpexocHOBHBIN (ocdat kamus (0,578 r, 2,72 MMOIb)
B Bozte (0,5 mu) u nepemernnBanyu B TedeHune 20 muH. JlobaBusnu pactBop 7-0pom-3-xjop-5-
¢ropxuHoun-2-amuna (0,150 r, 0,544 mmons) B THF (0,5 Mi) ¢ mocnenyromum
nobasnennem auxnop| 1, 1'-6uc(au-Tper-Oytundocduno)dpeppouet|nammanus(Il) (0,035 r,
0,054 mmonn). TTonydeHHyro cMmech nepemernuBaiu npu S0°C B TeueHue 6 4. PeakIMOHHYIO
cMech paszbaBysmum Bomod (10 mut) m skctparupoBanu stmnaneratom (10 mu). Crou
pas3nessuii, OpraHMYeCKHi CJIOW MPOMBIBAIU COJIEBBIM pacTBOPOM (10 MiT1) M BBICYIIMBAIH
Han Oe3BomHbIM Na,SO,. Opranudeckuii cyiod GUIBTPOBAIN M KOHLEHTPUPOBAIHU 11 VACUO C
nonyueHreM 0,345 r HEOUHILEHHOrO COoenuHEeHUs. [{aHHBIM OCTAaTOK OYUINAJIN C MOMOUIBIO
npubopa Combiflash (Rf200, Teledyne/Isco) Ha konmonke Redisep® R¢ ¢ rpaameHTHBIM
smoupoBanueM (or 0 nmo 35%) sTunaueTaTtoM B MNETPOJICHHOM 3(upe ¢ MOJyYEeHHEM
yKa3aHHOTO B 3aroyioBke coenuuenusi (0,16, 57,5%) B Bume rpsi3HO-0€JIOr0 TBEPIOTO
semectsa. 'H SIMP (400 MI', DMSO-d6) § 8,64 (s, 1H), 8,18 (s, 1H), 7,25 (s, 1H), 7,09-
6,96 (m, 4H), 6,44 (d, J = 3,6 T'y, 1H), 5,67 (s, 1H), 5,56-5,51 (m, 1H), 5,35 (d, J = 5,7 I'y,
1H), 4,52 (d, J = 5,7 T'y, 1H), 3,05-2,98 (m, 2H), 2,74-2,56 (m, 2H), 1,38 (s, 3H), 1,28 (s,
3H); LCMS macca/zapsin = 514,2 (M+, 100%).

ITpomMekyTOUYHbIE COEAMHEHHs B Ta0NUIEe 6 CHHTE3UPOBAJN B COOTBETCTBHH C AHAJIOTHYHBIM
MPOTOKOJIOM PEAKIMH, MPUMEHSIEMBbIM JUIs TotydeHus 3-xyop-7-(2-((3aS,4R,6aR)-4-(4-xmnop-
7H-tmuppomno|2,3-dmupumunun-7-un)-2,2-gumetnn-3a,6a-guruapo-4H-

mukionenTald][ 1,3 | anokcon-6-mn)atun)-5-GTopXuHONUH-2-aMUHa, c MPUMEHEHUEM

NOAXOAAINX UCXOAHBIX MATEPUAJIOB.
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Tabmuua 6

Crpyxkrypa u HazBanue 1o IUPAC | [Ipumensiembie Jlanapie H AMP u

MPOMENKYTOUYHBIC COCIUHECHUS

LCMS

F
Cl Cl
HN™ N s 7z NN

3-xnop-7-(2-((3aS,4R,6aR)-4-(4-
xnop-7H-nuppono[2,3-
d]mupumunuH-7-mn)-2,2-TUMEeTHII-
3a,6a-purunpo-4H-
iuksionentald][ 1,3 | auokcon-6-

YUT)9THIT)-0-(pTOPXMHOJIMH-2-aMUH

4-xn0p-7-((3aS,4R,6aR)-2,2-
IUMETHUII-0-BUHUII-3a,6a-
muruapo-4H-

nukyonenTa[d][ 1,3 ]auokcon-4-
wn)-7H-muppono[2,3-
dlmupumuaua u - 7-6pom-3-

XJIOp-0-(pTOPXUHOIHNH-2-aMHUH

'H SIMP (400 MTI'L,
DMSO0-d6) & 8,65 (s,
1H), 8,18 (s, 1H),
7,56-7,44 (m, 2H),
7,14 (d,J=3,7Tw,
1H), 6,73 (s, 2H),
6,50 (d, J=3,7Tn,
1H), 5,69 (s, 1H),
5,60-5,52 (m, 1H),
5,42-531 (m, 1H),
4,53 (dd, J=5,7,

2,8 ', 1H), 3,08-
3,01 (m, 2H), 2,66-
2,62 (m, 2H), 1,39 (s,
3H), 1,28 (s, 3H);
LCMS macca/3apsin =
515 (M+1, 100%)

HNT N s 5 NN
A

3-3-xm0p-7-(2-((3aS,4R ,6aR )-4-(4-
xjop-7H-nuppono[2,3-
d]mupumunuH-7-mn)-2, 2-TUMETHII-
3a,6a-nurunpo-4H-
mukionenTa[d][ 1,3 | anokcon-6-

WUJT)3THIT)XUHOJINH-2-aMUH

4-xn0p-7-((3aS,4R,6aR)-2,2-
OUMETHUII-0-BUHUII-34,6a-
auruapo-4H-
nuksonenrald][1,3]anokcon-4-
nn)-7H-muppono[2,3-
7-6pom-3-

dlmupumunue  wu

XJIOPXUHOJIMH-2-aMUH

'H SIMP (400 MTI'L,
DMSO0-d6) & 8,65 (s,
1H), 8,19 (s, 1H),
7,61 (d, T=82T,
1H), 7,40 (s, 1H),
7,19 (dd, J=8,1,

1,7 T, 1H), 6,96 (d,
J=3,6Tn, 1H), 6,72
(s, 2H), 6,41 (d, T =
3,6 ', 1H), 5,66 (s,
1H), 5,52 (s, 1H),
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534(d,1=57Tw,
1H), 4,49 (d, J =

5,6 Ty, 1H), 3,10-
2,96 (m, 2H), 2,79-
2,60 (m, 2H), 1,38 (s,
3H), 1,28 (s, 3H);
LCMS macca/3apsin =
496,05 (M+, 100%)

F
cl ¢l
L Dy
HNT N i 5 N N

3-xy0p-7-(2-((3aS,4R,6aR)-4-(4-
xyop-7H-muppono[2,3-
d]nmupumunuH-7-mn)-2,2-TuMeTUII-
3a,6a-purunpo-4H-
ukonenTal[d][ 1,3 ] anokcon-6-
W) ITPOITHIT )-S5 - TOPX UHOJTUH-2 -

AMUH

4-xnop-7-((3aS,4R,6aR)-2,2-
auMeTHI-0-(Tipon- 1 -eH-2-m)-
3a,6a-qurunpo-4H-
iukjonenta[d][ 1,3 Jauokcon-4-
un)-7H-muppono[2,3-
dlmupumunue  wu

7-6pom-3-

XJIOP-5-( TOPXUHONNH-2-aMHH

'H SIMP (400 MTI'w,
DMSO-dg) & 8,64 (d,
J=6,1T, 1H), 8,22-
8,16 (m, 1H), 7,29-
7,14 (m, 2H), 7,00-
6,95 (m, 3H), 6,56 (d,
J=3,6 Ty, 1H), 5,67
(d, J=14,7 Ty, 1H),
5,57 (s, 1H), 5,40-
5,34 (m, 1H), 4,54
(dd, J=15,1,5,7Tn,
1H), 3,04 (q, J= 9,6,
7,8 Ty, 1H), 2,87 (s,
2H), 1,30 (d, J =

9,7 'y, 3H), 1,19 (d,
6H);, LCMS
Macca/3apsin = 528,32
(M+, 100%)

F
HNT N S 7 NN
X

3-xnop-7-(2-((3aS,4R,6aR)-2,2-

numeti-4-(4-metwn-7H-

7-((3aS,4R,6aR)-2,2-numeTm-
6-BuHWI-3a,6a-nurunpo-4H-

uukionenta[d][1,3]auokcon-4-
win)-4-metun-7H-niupponol[2,3-

dlmupumunue u  7-6pom-3-

'H SIMP (400 MTI'L,
xyopodopm-d) 6 8,83
(s, 1H), 8,22 (d, J =
0,8 'y, 1H), 7,34 (s,
1H), 6,92 (dd, J =
10,6, 1,5 'y, 1H),
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nupposio| 2,3-d [mupumunus-7-m)-
3a,6a-nurunpo-4H-
mukionenTa[d][ 1,3 | anokcon-6-

WI1)3TH)-5-PTOPXUHOIHNH-2-aMHIH

XJIOP-5-(pTOPXUHOIHH-2-aMHUH

6,68 (d,J=3,6 Ty,
1H), 6,38 (d, J =

3,6 T'w, 1H), 5,80 (s,
1H), 5,52-5,47 (m,
2H), 4,55 (d, J =

5,7 Ty, 1H), 3,12-
3,06 (m, 2H), 2,77-
2,74 (m, 2H), 2,74 (s,
3H), 1,51 (s, 3H),
1,38 (s, 3H); LCMS
macca/3apsn = 494,3
(M-, 80%)

He dxb ig
3-xnop-7-(2-((3aS,4R,6aR)-4-(2-
xjop-7H-nuppono[2,3-
d]mupumunuH-7-un)-2, 2-TUMETHII-
3a,6a-nurunpo-4H-
mukonenTald][ 1,3 | anokcon-6-

WJT)3THJT)XMHOJINH-2-aMUH

2-xnop-7-((3aS,4R,6aR)-2,2-
IUMeTHII-6-BUHUII-4, 6a-
auruapo-3aH-
ukjonenta[d][ 1,3 Jauokcon-4-
wn)-7H-nupposno[2,3-
7-6pom-3-

dmupumunue  u

XJIOPXUHOJIUH-2-aMUH

"H SIMP (400 MI'w,
xyopodopm-d) 6 8,76
(s, 1H), 7,98 (s, 1H),
7,55(d,J=82Tu,
2H), 7,22 (dd, J =
8,1, 1,7y, 1H), 6,52
(d,J=3,6Tw, 1H),
6,28 (d,J=3,7Tw,
1H), 5,75 (s, 1H),
542(d,J=24Tuy,
1H), 5,34 (d, J =

10,9 T'w, 3H), 4,52 (d,
J=5,6Tw, 1H), 3,18-
3,07 (m, 2H), 2,81-
2,76 (m, 2H), 1,49 (s,
3H), 1,38 (s, 3H);
LCMS macca/3apsin =
496,24 (M+, 60%)
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F
HNT N s 5 NN
X

3-xnop-7-(2-((3aS,4R,6aR)-2,2-
numeti-4-(4-metwn-7H-
npposno|2,3-dlmupumuaun-7-num)-
3a,6a-nurunpo-4H-
mukionenTa[d][ 1,3 | anokcon-6-
W) TIPOTINI)-5-(PTOPXUHOIMH-2-

AMUH

7-((3aS,4R,6aR)-2,2-numeTmn-
6-(nporn-1-en-2-ni)-4,6a-
nuruapo-3aH-
iukionenta[d][1,3]auokcon-4-
wn)-4-metun-7H-impposno|2,3-
7-6pom-3-

dlmupumunue  wu

XJIOP-5-(PpTOPXUHOIHNH-2-aMHUH

LCMS wmacca/3apsin =
508,31 (M+, 100%)

3-xnop-7-(2-((3aS,4R,6aR)-2,2-
aumetun-4-(7TH-tiuppono[2,3-
d]nmupumunus-7-un)-3a,6a-
auruapo-4H-

ukonenTal[d][ 1,3 ] anokcon-6-

WI1)3THI)-5-(PTOPXUHOIHMH-2-aMHIH

7-((3aS,4R,6aR)-2,2-numeTn-
6-BuHMI-3a,0a-auruapo-4H-

ukjonenta[d][ 1,3 Jauokcon-4-
un)-7H-nuppono[2,3-
dlmupumunuas u  7-6pom-3-

XJIOP-5-PpTOPXUHOIMH-2-aMHH

'H SAMP (400 MI'w,
xyopodopm-d) & 8,93
(d, J = 10,4 T'u, 2H),
8,24 (s, 1H), 7,37 (s,
1H), 6,94 (dd, J =
10,8, 1,4Tu, 1H),
6,71 (d, J = 3,6Tw,
1H), 637 (d, J =
3,6 T, 1H), 5,83 (s,
1H), 5,72 (s, 2H),
5,50 (s, 1H), 5,31 (d,
J = 57Ty, 1H), 4,56
d, J = 57Ty 1H),
3,16-3,04 (m, 2H),
2,78-2,76 (m, 2H),
1,52 (s, 3H), 1,38 (s,
3H):; LCMS
Macca/3apsn = 480,2
(M-+, 70%)
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H,N F

A 3-
xjop-5-pTop-7-(2-((3aS,4R,6aR)-
4-(4-m3onporun-7H-nuppono[2,3-
d]mupumunuH-7-mn)-2, 2-TUMEeTHII-
3a,6a-qurunpo-4H-
ukionenTal[d][ 1,3 | anokcon-6-

WUJT)3TUJT)XUHOJINH-2-aMUH

7-((3aS,4R,6aR)-2,2-numeTmn-
6-BuHWI-3a,6a-nurunpo-4H-
iukionenta[d][1,3]auokcon-4-
wi)-4-m3onponmi-7H-
nupposo[2,3-d|nupumunue u
7-6pom-3-xJop-5-

(TOPXUHONIHMH-2-aMHUH

LCMS wmacca/3apsin
= 522,32 (M+, 100%)

Cl == N_
N Ny
H2N o) 0 x
A 3-

xJyop-7-(2-((3aS,4R,6aR)-4-(4-
stun-7H-nuppono[2,3-
d]mupumunnH-7-wmn)-2,2-TuMeTUII-
3a,6a-nurunpo-4H-
uksonenTa[d][ 1,3 ] anokcon-6-

WJ1)3THI)-5-(PTOPXUHOIHMH-2-aMHUH

7-((3aS,4R,6aR)-2,2-numernn-
6-BUHMI-3a,0a-auruapo-4H-
mukjonenta[d][ 1,3 Jauokcon-4-
wn)-4-stun-7H-nuppono|[ 2,3-
dlmupumunue u - 7-6pom-3-

XJIOP-5-( TOPXUHONNH-2-aMHH

'H SAMP (400 MI'w,
DMSO0-d6) § 8,68 (s,
1H), 8,18 (s, 1H),
725 (s, 1H), 7,05
(dd, J = 11,0, 1,4 T'n,
1H), 6,96 (s, 2H),
6,85 (d, J = 3,6,
1H), 6,49 (d, J =
3,6 T, 1H), 5,66 (s,
1H), 5,52 (s, 1H),
534 (d, J = 57T,
1H), 446 d, J =
56y, 1H), 3,05-
2,93 (m, 4H), 2,66-
2,59 (m, 2H), 1,38 (s,
3H), 1,31-124 (m,
6H); LCMS

Macca/3apsin =508.31
(M+, 100%)

Cl ==

HyN

7-((3aS,4R,6aR)-2,2-numeTm-
6-BuHWI-3a,6a-nuruapo-4H-

nukionenta[d][1,3]auokcon-4-

'H SIMP (400 MI'L,
DMSO0-d6) § 8,70 (s,
1H), 8,60 (s, 1H)

2
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3-xnop-7-(2-((3aS,4R,6aR)-2,2-
mumeTun-4-(4-(1-merun-1H-
npaszon-4-mn)-7H-nuppono[2,3-
d|mupumunus-7-um)-3a,6a-
aurunapo-4H-

mukionenTal[d][ 1,3 | anokcon-6-

WI1)3TH)-5-PTOPXUHOIHUH-2-aMHUH

win)-4-(1-metun-1H-impazon-4-
wi)-7H-mmuppono[2,3-
dlmupumunua  u  7-Opom-3-

XJIOP-5-(pTOPXUHOIHH-2-aMHUH

8,23 (s, 1H), 8,19 (s,
1H), 727 (s, 1H),
7,10-6,95 (m, 4H),
6,79 (d, J = 3,7Tw,
1H), 5,70 (s, 1H),
5,55 (s, 1H), 5,36 (d,
J = 5,6Ty, 1H), 4,50
d, J = 57Ty 1H),
3,97 (s, 3H), 3,10-
2,94 (m, 2H), 2,71-
2,60 (m, 2H), 1,39 (s,
3H), 1,29 (s, 3H);

LCMS wmacca/3apsin
=560,33 (M+, 100%)

O N\ _cl
W\/\O‘ /?/\\(
N N Sy N

xyop-7-(2-((3aS,4R,6aR)-4-(4-

3-

xjop-7H-nuppono[2,3-
d]mupumunuH-7-wn)-2, 2-TuMETHII-
3a,6a-nurunpo-4H-
ukionenTald][ 1,3 | anokcon-6-

WI1)3TI)-8-(PTOPXUHOIHMH-2-aMHUH

4-xnop-7-((3aS,4R,6aR)-2,2-
IUMETHII-0-BUHUII-3a,0a-
auruapo-4H-
iuksionenTa[d][ 1,3 ] auokcon-4-
win)-7H-muppono[2,3-
dlmupumunue u  7-6pom-3-

XJIOp-8-PpTOPXUHOIHH-2-aMHUH

'H SMP (400 MI'w,
DMSO-ds) & 8,65 (s,
1H), 826 (d, J =
1,6 T, 1H), 7,62 (s,
H), 745 d, J =
83Ty, 1H), 7.27-
7,15 (m, 1H), 7,03 (s,
2H), 6,51 (d, J =
37T, 1H), 5,69 (s,
1H), 5,55 (s, 1H),
536 (d, J = 57T
H), 454 d, J =
5,7Tu, 1H), 3,12-3,0
(m, 2H), 2,66-2,58
(m, 2H), 1,29 (s, 3H),
1,24 (s, 3H); LCMS

Macca/3apsin = 515,57
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(M+1, 40%)

g

4-xnop-7-((3aS,4R,6aR )-6-(2-(3,3-
auMeTun-2-(meruntuo)-3H-
UHJI0JI-0-1J1)3THIT)-2,2- AUMETHII-
3a,6a-qurunpo-4H-
mukionenTa[d][ 1,3 |anokcon-4-
wn)-7H-iuppono[2,3-

d]mupumunuH

4-xn0p-7-((3aS,4R,6aR)-2,2-
IUMETHII-0-BUHUII-3a,0a-
aurunpo-4H-
nukionenta[d][ 1,3 ]auokcon-4-
wn)-7H-muppono[2,3-
d]mupumunue u  6-6pom-3,3-
auMeTui-2-(meruntuo)-3H-

HHOOJI

'H SIMP (400 MI'L,
DMSO-ds) & 8,67 (s,
1H), 7,42-7,28 (m,
2H), 7,17-6,99 (m,
2H), 6,51 (d, J =
3,6 Tu, 1H), 5,68 (s,
1H), 5,53 (s, 1H),
536 (d, J = 57T,
1H), 452 (d, J =
56T, 1H), 3,07-
2,85 (m, 2H), 2,71-
2,56 (m, 5H), 1,38 (s,
3H), 129 (d, J =
3,4Tu, 9H), LCMS
macca/3apsin = 510,31
(M+1, 60%)

6'-(2-((3aS,4R,6aR )-4-(4-xn0p-
7H-nmuppono|2,3-dnupumunus-7-
wn)-2,2-mumMeTu-3a,6a- Turuapo-
4H-muxnonenTtald][ 1,3 ]anokcon-
6-mn)aTrn)-2'-
(MeTunTHO)CIHPO[ IUKIIOOY TaH-

1,3'-mamon]

4-xnop-1-((3aS,4R,6aR)-2,2-
IUMETUN-6-BUHUI-4,6a-
nuruapo-3aH-
nuksonenrald][1,3]anokcon-4-
nn)- 1H-muppornol[3,2-

¢ |mupunun 51 6'-6pom-2'-

(MeTmTHO)CIHPO[ LIUKIIO0Y TaH-

1,3'-uapon]

'H SIMP (400 MI'y,
DMSO-ds) & 8,66 (s,
1H), 761 (d, J =
7,5Tn, 1H), 7,31 (d,
J=1,4Tn, 1H), 7,09
(dd, J = 7,6, 1,5Tw,
1H), 7,01 (d, J =
3,7Tn, 1H), 6,46 (d,
J=3,6Tn, 1H), 5,67
(s, 1H), 5,53 (s, 1H),
535 (d, J = 56T
1H), 452 (d, J =
56T, 1H), 3,02-

2
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2,86 (m, 2H), 2,69-
2,56 (m, SH), 2,48-
239 (m, 4H), 2,39-
2,18 (m, 2H), 1,39 (s,
3H), 1,29 (s, 3H);
LCMS wmacca/3apsin =
521,19 (M+, 30%)

=

Clf N

L oy

HN. N 5 b N~
X

3-xy0p-5-dprop-7-(2-
((3aS,4R,6aR)-2,2,6a-Tpumerni-4-
(4-metun-7H-mmppono[2,3-
d]nupumunus-7-un)-3a,6a-
auruapo-4H-

ukonenTal[d][ 1,3 ] anokcon-6-

Y1) TIPOTINJT )X THOJIMH-2-aMUH

4-metun-7-((3aS,4R,6aR)-
2,2,6a-TpumMeTn-6-(mpor-1-eH-
2-un)-3a,6a-nurunpo-4H-
mukjonenta[d][ 1,3 Jauokcon-4-
wn)-7H-uppono[2,3-
dlmupumunue  wu

7-6pom-3-

XJIOP-5-( TOPXUHONNH-2-aMHH

LCMS macca/3apsn =
522,32 (M+, 100%)

F
=N = NN
H2N OXO
3-xy0p-7-(2-((3aS,4R,6aR)-4-(4-
nukonponui-7H-mappono[2,3-
d]mupumunuH-7-mn)-2, 2-TUMETHII-
3a,6a-nurunpo-4H-

mukionenTa[d][ 1,3 ] anokcon-6-

WI1)3TH)-5-(PTOPXUHOIHMH-2-aMHIH

4-mknonponun-7-
((3aS,4R,6aR)-2,2-numeTnn-6-
BUHWI-3a,6a-auruapo-4H-
iukionenta[d][ 1,3 ]auokcon-4-
win)-7H-mmppono[2,3-
dlmupumunue u  7-Opom-3-

XJIOP-5-pTOPXUHOIHH-2-aMHUH

LCMS wmacca/3apsin =
520,14 (M+, 100%)
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F
v <5 N:/\N
A 3-

xyop-7-(2-((3aS,4R,6aR)-4-(4-

Cl
Hy

xjop-7H-nuppono[2,3-
d|nmupumununs-7-un)-2,2,6a-
TpUMeTHUI-3a,6a-guruapo-4H-
ukionenTal[d][ 1,3 | anokcon-6-

WI1)3TU)-5-PTOPXUHOINH-2-aMHUH

4-xmop-7-((3aS,4R,6aR)-2,2 6a-
TPUMETUI-0-BUHUII-3a,6a-
nuruapo-4H-
iukionenta[d][1,3]auokcon-4-
wn)-7H-mmppono[2,3-

d]mupumunux

u 7-6pom-3-x50p-5-

(TOPXUHOIHMH-2-aMHUH

'H SIMP (400 MI'L,
xyopodopm-d) & 8,72
(s, 1H), 822 (d, J =
0,8 'y, 1H), 7,37 (s,
1H), 6,99 (d, J =
36Ty, 1H), 6,96-
6,89 (m, 1H), 6,55 (d,
J =3,7Tu, 1H), 5,76
(s, 1H), 5,58-5,46 (m,
3H), 4,18-4,13 (m,
1H), 3,20-3,05 (m,
2H), 2,77-2,62 (m,
2H), 1,50 (s, 3H),
1,44 (s, 3H), 1,42 (s,
3H), LCMS
macca/3zapsin = 528,19
(M-+, 100%)

2

2

F
N

HN” Sx'b g
3-xnop-5-¢rop-7-(2-
((3aS,4R,6aR)-2,2,6a-Tpumernin-4-
(4-metun-7H-nmpposno|[2,3-
d|mupumunus-7-un)-3a,6a-
auruapo-4H-

mukionenTa[d][ 1,3 ] anokcon-6-

WUJT)3THJT)XUHOJINH-2-aMUH

4-metnn-7-((3aS,4R ,6aR)-
2,2,6a-TpuMeTHII-6-BUHUII-
3a,6a-nurunpo-4H-
iuksonenta[d][ 1,3 ] auokcon-4-
win)-7H-muppono[2,3-
dlmupumunue u  7-Opom-3-

XJIOP-5-PTOPXUHOIHH-2-aMHH

'H SMP (400 MI'y,
DMSO-ds) & 8,68 (s,
1H), 8,18 (s, 1H),
727 (s, 1H), 7,12-
7,03 (m, 2H), 6,96 (s,
2H), 6,66-6,51 (m,
1H), 5,64 (s, 1H),
5,58 (s, 1H), 4,04 (s,
1H), 3,14-3,02 (m,
2H), 2,74-2,59 (m,
5H), 1,39 (s, 3H),
1,30 (d, J = 3,5Tm,
6H); LCMS

2

2

2

Macca/3apsim =508.31
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(M+, 100%)

Cl
C|N/?\(C|
‘ 7
H->N \N = - Na \N
2 K

3,5-muxnop-7-(2-((3aS,4R,6aR )-4-
(4-xn0p-7H-nuppono[2,3-
d]mupumunuH-7-mn)-2,2-TUMeTHII-
3a,6a-nurunpo-4H-
uuksionentald][ 1,3 | auokcon-6-

YUT)9THJT)XMHOJINH-2-aMUH

4-xn0p-7-((3aS,4R,6aR)-2,2-
IUMETHII-0-BUHUII-3a,0a-
aurunpo-4H-
nukyonenTa[d][ 1,3 ]auokcon-4-
wn)-7H-muppono[2,3-
d]mupumunus u 3,5-guxnaop-7-

HOIXUHOJMH-2-aMUH

LCMS wmacca/3apsin =
532,19 (M+1, 90%)

F
ClNQ\\(Q
=N T2 NN
HyN o_ .0

)

3-xnop-7-(2-((3aS,4R,6aR)-4-(4-
xjop-7H-nuppono[2,3-
d|nupumunus-7-un)-2,2,6a-
TpuMeTuiI-3a,6a-guruapo-4H-
mukonenTal[d][ 1,3 | anokcon-6-
WJT)TIPOTINI)-5 - TOPX UHOJHMH-2-

dAMUH

4-xn0p-7-((3aS,4R,6aR)-2,2 6a-
TpUMeTUI-0-(Tipon-1-eH-2-u)-
3a,6a-nurunpo-4H-
iukstonenTa[d][ 1,3 ] auokcon-4-
win)-7H-muppono[2,3-
7-6pom-3-

dmupumunue  wu

XJIOP-5-pTOPXUHOIHH-2-aMHUH

'H SMP (400 MI'w,
DMSO-ds) 6 8,66 (s,
1H), 8,14 (s, 1H),
725 (s, 1H), 7,07
(dd, J=11,1, 1,3 T,
1H), 7,01 (s, 2H),
6,69 (d, J = 3,7Tw,
1H), 635 (d, J =
3,7Tw, 1H), 5,77 (d,
J=2,7Twy, 1H), 5,60
d, J = 27Ty, 1H),
401 (s, 1H), 3,10-
2,93 (m, 2H), 2,92-
2,80 (m, 1H), 1,37 (s,
3H), 127 (s, 3H),
125 (d, J = 6,01,
3H), 1,11 (s, 3H).
LCMS wmacca/3apsin =
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542,20 (M+, 100%)

F
o~ 1) ¢
2 o}
A

3-xyop-7-(2-((3aS,4R,6aR)-2,2-
numetui-4-(4-metwn- 1 H-
nuppono|3,2-cnupunus-1-nmn)-
3a,6a-nurunpo-4H-
mukionentald][ 1,3 | auokcon-6-

WT)3THIT)-5-(pTOPXMHOJHMH-2-aMUH

1-((3aS,4R,6aR)-2,2-numeTnn-
6-BuHWI-3a,6a-nurunpo-4H-
nuknonenta[d][1,3 ] anokcomn-4-
wn)-4-metun- 1 H-muppono|3,2-
clmupunun,  1-((3aS,4R,6aR)-
2,2-nuMeTuN-6-BUHUI-3a,6a-
auruapo-4H-

nukyonenta[d][1,3 | anokcon-4-
wn)-1H-mmuppono[3,2-

c|nupuauH

u 7-6pom-3-xy10p-5-

¢dropxuHOMMH-2-aMUH

LCMS wmacca/3apsin =
493,36 (M+, 100%)

F
Cl~ Q N Vi
\
%N
H2N (5 O

A

1-((3aS,4R,6aR)-2,2-numeTu-
6-BuHMWI-3a,6a-nurunpo-4H-
iukyionenTal[d][1,3 ] arokcomn-4-
wn)-4-metun- | H-mupposno|3,2-
clmupunun,  1-((3aS,4R,6aR)-
2,2-muMeTHII-6-BUHUII-3a,6a-
nuruapo-4H-

iuksonenta[d][ 1,3 ] auokcon-4-
win)-1H-muppono[3,2-

c|nupuanH

u 7-6pom-3-xy10p-5-

(TOPXUHONMHMH-2-aMHUH

LCMS wmacca/zapsin =
479,30 (M+, 100%)

4-xnop-7-((3aS,4R,6aR)-6a-
STUII-2,2-TAMETHII-0-BUHUJI-
4,6a-nuruapo-3aH-

nukyonenta[d][1,3]auokcon-4-

'H SIMP (400 MI'L,
DMSO-ds) & 8,70 (s,
1H), 8,18 (s, 1H),
734 (d, J = 3,71,
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3-xm0p-7-(2-((3aS,4R,6aR)-4-(4-
xjop-7H-nuppono[2,3-
d]mupumunuH-7-wn)-6a-3TIn-2,2-
OUMeTHII-3a,6a-1uruapo-4H-
mukionenTa[d][ 1,3 | anokcon-6-

WI1)3TN)-5-PTOPXUHOIHMH-2-aMHUH

win)-7H-mmppono[2,3-
dlmupumunue u  7-6pom-3-

XJIOP-5-(pTOPXUHOIHNH-2-aMHUH

1H), 7,28 (s, 1H),
7,07 (dd, J = 11,1,
1,4 Ty, 1H), 6,96 (s,
2H), 6,60 (d, J =
3,7Tw, 1H), 5,79 (s,
1H), 5,58 (d, J =
23T, 1H), 4,23 (s,
1H), 3,18-2,98 (m,
2H), 2,67-2,53 (m,
2H), 1,68-1,52 (m,
2H), 131 (s, 3H),
1,28 (s, 3H), 0,70-
0,61 (m, 3H); LCMS
macca/zapsin = 542,3
(M-+, 100%)

2

2

2

F
Cl—# Q N/Q/\(
‘ |
m N N
H,N o__ 0O

A

Kummaeckast popmyna: CosHaCIFN;O,

3-xnop-5-¢rop-7-(2-
((3aS,4R,6aR)-2,2,6a-Tpumernin-4-
(4-metun-7H-nuppono[2,3-
d|mupumununs-7-un)-3a,6a-
auruapo-4H-

ukionenTal[d][ 1,3 ] anokcon-6-

Y1) TIPOTINJT )X HTHOJIUH-2-aMUH

4-metun-7-((3aS,4R ,6aR)-

2,2 6a-TpumeTni-6-(ripor- 1 -eH-
2-un)-3a,6a-nuruapo-4H-
iuksonenTa[d][ 1,3 ] auokcon-4-
wi)-7H-muppono[2,3-

d]mupumunuH 1

7-6pom-3-xJop-5-

(TOPXUHOIHMH-2-aMHUH

LCMS macca/3apsin =
522,32 (M+, 100%).
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7-(2-((3aR,3bR,4aS,5R,5aS)-5-(4-Amuno-7H-nuppono|2,3-d|nupumuann-7-um)-2,2-
AUMeTUITeTparuapounkaonponal3,4|unknonenrall,2-d][1,3]auoxcon-3b(3aH)-

WI1)3TH)-3-XJ10P-S-PTOPXHHOIHUH-2-aMUH

F
N N I NQ/N
(o] O
X

7-((3aR,3bS,4aS,5R,5aS)-2,2-numernn-3b-

Cl
H,

BUHWITreKkcaruapouukionponal3,4|uuknonental 1,2-d][ 1,3 |nuokcon-5-un)-7H-nuppono[2,3-

d]mupummnnun-4-amuH (1 1, 3,20 mmons) B 9-BBN (0,5 M, 25,6 mu, 12,81 Mmonb) Harpesaiu
npu 60°C B TeueHue 1 4. B atmocdepe N2. Peakunonnyro cmech oxnaxnanu 10 25°C, 3arem
nobasnsin  TpexocHOBHbIH (ocdar kamms (3,40r, 16,01 mmonb) B BOme (2mi) u
nepememnBany B tedeHne 30 muH. JloOaBisimu pactBop 7-Opom-3-xiop-5-propXxuHoanH-2-
amuna (0,882 r, 3,20 mmons) B THF (12 M) ¢ mocneayroumum nodasiaenuem PdCly(dppf)
(0,234 1, 0,320 mmonb). Ilonyuennyro cmech mepememuBanu npu S5S0°C B TeueHue 6 u.
Peakunonnyo cmech pasbasisiiu Bonoit (10 mut) u sxcrparuposaiu strnaneratom (10 m).
Cnou paznmensiii, OpraHUYECKWI CJIOW NPOMBIBAIK COJieBbIM pactBopoM (10 mu) wu
BbICylIMBaM  Haj  Oe3BomgHbiM  Nap,SOs. OpraHudeckuii  ciodi  QUIBTPOBAIM |
KOHLICHTPUPOBAJIU M vacuo ¢ TojydyeHueM 1,5 r HeouyumeHHOro coenuHeHus. JlaHHBIN
ocTtaTok oummanun ¢ nomoinbto npudopa Combiflash (R£200, Teledyne/Isco) Ha KOJOHKe
Redisep® R¢ ¢ rpaguentHbiM sroupoBanueM (ot 0 1o 5%) MeTaHONIOM B AMXJIOPMETAaHE C

MOJIYyYCHHUEM YKA3aHHOI'O B 3aroJIOBKEC COCIUHEHW A

(1,3 r, 80%) B BHze GIEXHO-KENTOro mosyTeepaoro semecrsa. ' H SAMP (400 MI'y, DMSO-
de) 6 8,16 (s, 1H), 8,08 (s, 1H), 7,22 (s, 1H), 7,12 (d, /= 3,5 'y, 1H), 7,05 (d, J = 1,4 'y, 1H),
7,02 (s, 2H), 6,94 (s, 2H), 6,61 (d, J=3,5Tw, 1H), 5,20 (d, /= 7,2 T'y, 1H), 5,01 (s, 1H), 4,52
(dd, J =173, 1,5Ty, 1H), 2,85-2,80 (m, 2H), 2,32-2,26 (m, 1H), 1,72-1,56 (m, 1H), 1,48 (s,
3H), 1,46-1,41 (m, 1H), 1,19 (s, 3H), 0,94-0,92 (m, 1H), 0,77-0,68 (m, 1H); LCMS
macca/3apsin =509,06 (M+, 20%).

ITpomesxkyTOUYHbIE COETUHEHHUS B TA0NINIEe 7 CHHTE3UPOBAJIN B COOTBETCTBHH C AHAJIOTMIHBIM
MPOTOKOJIOM PEaKLNH, MPUMeHsseMbIM s monyueHus 7-(2-((3aR,3bR,4aS,5R,5aS)-5-(4-
amuHO-7H-nuppono[2,3-d|mupumuann-7-mn)-2,2-

auMeTtunrerparuaponukionponal 3,4 Juuknonental 1,2-d][ 1,3 Jnunokcon-3b(3aH)-nmn)atumn)-3-
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X.]'IOp-S-(I)TOpXI/IHOJ'II/IH-Z-aMI/IHa, C MMPUMECHCHUEM MOAXOAANNX UCXOAHBIX MATCPUAJIOB U MIPU

MOAXOALLEH TeMIIepaType.

Tabnuua 7

Crpykrypa u HazBanue o [UPAC

IIpumensiemble
IIPOMEKY TOUHBIE

COCAUMHCHUA

Jannbie 'H IMP u LCMS

cl
H, i3

NN O:XLO N A
7-(2-((3aR,3bR,4aS,5R,5a8)-5-(4-
Awmnno-7H-nuppono(2,3-
d]mupumuann-7-nmn)-2,2-
AUMETUIITETParuipoLuKIonponal 3
JA]muknonenral1,2-
d][1,3]auokcon-3b(3aH)-wn)3Tmn)-

3-x510p-6-PTOPXMHONUH-2-aMUH

7-((3aR,3bS,4aS,5R,5aS)-
2,2-Iumetuin-3b-
BUHUJITEKCATUIPOLIMKIIOND
ona[3,4|uuknonental 1,2-
d][ 1,3]auokcon-5-un)-7H-
nuppodo[2,3-
d]mupumunus-4-amuH u 7-
O6pom-3-x510p-6-

(TOPXUHOIHMH-2-aMUH

'H SMP (400 MIw,
DMSO-ds) § 8,16 (s, 1H),
8,07 (s, 1H), 7,50-7,40 (m,
2H), 7,14 (d, J = 3,5,
1H), 7,09-7,01 (m, 3H),
6,67 (s, 1H), 6,62 (dd, J =
6,0, 3,6 ', 1H), 5,20 (d, J
= 72Tu, 1H), 5,01 (s,
1H), 4,54 (d, J = 72T,
1H), 2,97-2,76 (m, 2H),
2,30-2,20 (m, 1H), 1,68-
1,60 (m, 1H), 1,48 (s, 3H),
1,24 (s, 3H), 1,20-1,14 (m,
1H), 0,97-0,94 (m, 1H),
0,76-0,70 (m, 1H); LCMS
Macca/zapsn = 509,06

(M, 30%)

Cl
H>

7 Q N_ NH;
A Nx
N 3 P x

X

7-(2-((3aR,3bR,4aS,5R,5aS)-5-(4-
Amuno-7H-nuppono[2,3-
d]mupumunus-7-mn)-2,2-
IMMETHIITETPAruAPOLHKIoNponal3

,A|umknonenTall,2-

7-((3aR,3bS,4aS,5R,5aS)-
2,2-JIumetnin-3b-
BUHUJIT€KCATUAPOIHKIION
ona[3,4|unknonenral 1,2-
d][ 1,3]muokcon-5-mn)-7H-
nuppono[2,3-
d]mupumunun-4-amuH u 7-

OpOoM-3-XJIOPXUHOJIUH-2-

"H SIMP (400 MTI'L,
DMSO-ds) § 8,15 (s, 1H),
8,08 (s, 1H), 7,58 (d, J =
8,2y, 1H), 7,37 (d, J =
1,6 T, 1H), 7,20-7,10 (m,
2H), 7,01 (s, 2H), 6,73-
6,57 (m, 3H), 5,21 (dd, J =
7,1, 1,3 T, 1H), 5,01 (s,
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d][1,3]muokcon-3b(3aH)-wn)aTun)-

3-XJIOPXUHOJIUH-2-aMUH

dMHH

1H), 4,52 (dd, J = 7,3,

1,5 'y, 1H), 2,86-2,81 (m,
2H), 2,32-2,21 (m, 1H),
1,69-1,65 (m, 1H), 1,48 (s,
3H), 1,47-1,42 (m, 1H),
1,20 (s, 3H), 0,97-0,91 (m,
1H), 0,80-0,72 (m, 1H);
LCMS macca/zapsin =
491,06 (M+, 100%)

=N —! N
HoN 6 6 N

X

7-(2-((3aR,3bR,4aS,5R,5aS)-5-(4-
Awmuno-7H-iupporno[2,3-
d)mupumunus-7-mn)-2,2-
IMMETUIITETPAruAPOLIUKIONpona[ 3
JA]oukmonenral1,2-
d][1,3]muokcon-3b(3aH)-wn)3Tun)-

3-METOKCUXUHOJIUH-2-aMUH

7-((3aR,3bS,4aS,5R,5aS)-
2,2-JIlumeTtui-3b-
BUHIJITEKCATUIPOLIUKIION]D
ona[3,4|uuknonenra| 1,2-
d][1,3]auokcon-5-un)-7H-
nuppoino[2,3-
d]mupumunun-4-aMuH u 7-
OpOM-3-MeTOKCUXHUHOJTHH-

2-aMUH

"H SIMP (400 MT'L,
DMSO-ds) & 8,08 (s, 1H),
7,50 (d, /J=28,1 I'y, 1H),
7,40-7,24 (m, 2H), 7,18-
7,05 (m, 2H), 7,01 (s, 2H),
6,61 (d, /J=3,5Tw, 1H),
6,29 (s, 2H), 5,21 (dd, J =
72, 1,3 T, 1H), 5,02 (s,
1H), 4,52 (dd, J =173,

1,5 'y, 1H), 3,89 (s, 3H),
2,88-2,74 (m, 2H), 2,30-
2,18 (m, 1H), 1,72-1,60
(m, 1H), 1,48 (s, 3H),
1,46-1,41 (m, 1H), 1,20 (s,
3H), 0,98-0,91 (m, 1H),
0,79-0,73 (m, 1H); LCMS
Macca/3apsia = 487,2
(M+1, 50%)

7-((3aR,3bS,4aS,5R,5aS)-
2,2-JIlumeTtnin-3b-

BUHUWJIT€KCArUAPOLUKIIOND

"H SIMP (400 MTI',
DMSO-ds) § 8,08 (s, 1H),
7,83 (s, 1H), 7,60 (d, J =
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7-(2-((3aR,3bR,4a8S,5R,5a8)-5-(4-
Amuno-7H-nupposno[2,3-
d]mupumunus-7-mn)-2,2-
IMMETHIITETPAruApOLHKIonponal3
JA]oukmonenral 1,2-
d][1,3]mxuokcon-3b(3aH)-wmn)aTun)-

3-U30NPONUIXUHOINH-2-aMUH

ona[ 3,4 |unknonenral 1,2-
d][ 1,3]nuokcon-5-mn)-7H-
nuppono[2,3-
d]mupumunun-4-amMuH 1 7-
Opom-3-
W300PONIIXUHOINH-2-

dMHH

8,1 Ty, 1H), 7,34 (d,J =
1,5 Ty, 1H), 7,14 (dd, J =
7,6, 2,5 'y, 2H), 7,02 (s,
2H), 6,69-6,59 (m, 3H),
5,27-5,16 (m, 1H), 5,01 (s,
1H), 4,53 (dd, J = 17,3,

1,5 'y, 1H), 3,10-3,0 (m,
1H), 2,91-2,76 (m, 2H),
2,32-2,19 (m, 1H), 1,72-
1,60 (m, 1H), 1,48 (s, 3H),
1,45-1,41 (m, 1H), 1,25-
1,23 (m, 6H), 1,20 (s, 3H),
0,96-0,91 (m, 1H), 0,77-
0,73 (m, 1H); LCMS
macca/zapsin = 499,3
(M+1, 75%)

cl LN
i Q ﬁ N/Q/\\( 2
N S N N

7-(2-((3aR,3bR,4aS,5R,5a8)-5-(4-
Amuno-7H-niuppono[2,3-
d]mupumunuH-7-mn)-2,2-
IMMETHITETPAruAPOLHKIIONponal3
,A|umknonenTall,2-
d][1,3]muokcon-3b(3aH)-wn)3Tun)-

3-xn10p-8-hTOPXMHONNH-2-aMUH

7-((3aR,3bS,4aS,5R,5aS)-
2,2-JIlumeTtuni-3b-
BUHIJITEKCATUIPOLIUKIIOND
ona[3,4|unknonenral 1,2-
d][ 1,3]nuokcon-5-un)-7H-
nuppono[2,3-
d]mupumunun-4-amuH u 7-
O6pom-3-xyop-8-

(TOPXUHOIHMH-2-aMUH

LCMS macca/zapsin =
509,12 (M+, 60%)

HN N S 5 NN
A

7-(2-((3aR,3bR 4aS,5R,5a8)-5-(4-

7-((3aR,3bS,4aS,5R,5aS)-
2,2-JIlumeTtnin-3b-
BUHWJITEKCATUPOLIUKIIONP
ona[ 3,4 |unknonenTal 1,2-

d][ 1,3]nuokcon-5-mn)-7H-

'H SIMP (400 MTI'L,
DMSO0-d6) & 8,08 (s, 1H),
7,73 (s, 1H), 7,51 (d, J =
8,1 ', 1H), 7,34 (d, J =
1,6 T, 1H), 7,13-7,07 (m,
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Amuno-7H-nuppono[2,3-
d]mupumunue-7-mn)-2,2-
IVMETHIITETPAr uAPOLHKIoNponal3
,A|uuknonenTall,2-
d][1,3]muokcon-3b(3aH)-wn)aTun)-

3-METUIXMHOJIUH-2-aMUH

nuppono[2,3-
d]mupumunun-4-amuH u 7-
OpOM-3-MeTHIIXHOJIHH-2-

dMHH

2H), 7,01 (s, 2H), 6,61 (d,
J=3,5Ty, 1H), 6,40 (s,
2H), 5,21 (d,J=7,2Tw,
1H), 5,01 (s, 1H), 4,53
(dd, J=72, 1,4 T, 1H),
2,90-2,76 (m, 2H), 2,31-
2,20 (m, 1H), 2,21 (s, 3H),
1,72-1,61 (m, 1H), 1,48 (s
3H), 1,47-1,41 (m, 1H),
1,23 (s, 3H), 0,97-0,91 (m
1H), 0,80-0,73 (m, 1H);

2

2

LCMS macca/3apsin =
4713 (M+1, 90%)

[ )\ NH
N /\N 2
St Na
S o) <

H,N
X

7-(2-((3aR,3bR,4aS,5R,5a8)-5-(4-
Awmuno-7H-iuppono[2,3-
d]mupumunus-7-mn)-2,2-
IMMETHIITETPAruAPOLHKIIoNponal3
JA]mukmonenral 1,2-
d][1,3]muokcon-3b(3aH)-wn)3Tun)-

3-LUKJIONPONMUIXUHOINH-2-aMUH

7-((3aR,3bS,4aS,5R,5aS)-
2,2-JIlumeTtuni-3b-
BUHIJITEKCATUIPOLIUKIION]D
ona[3,4|unknonenral 1,2-
d][ 1,3]nuokcon-5-mn)-7H-
nuppono[2,3-
d]mupumunun-4-aMmuH u 7-
Opom-3-

LUKJIONPOTHMIX UHOJTHH-2 -

dAMHUH

"H SIMP (400 MT'L,
DMSO-d6) 6 8,07 (s, 1H),
7,59 (s, 1H), 7,52 (d, J =
8,1 Ty, 1H), 7,32 (d, J =
1,6 'y, 1H), 7,17-7,05 (m,
2H), 7,02 (s, 1H), 6,61 (d,
J=3,5Twu, 1H), 6,46 (s,
2H), 5,21 (d,J=7,2Tw,
1H), 5,01 (s, 1H), 4,52
(dd, J=173, 1,5, 1H),
2,90-2,73 (m, 2H), 2,30-
2,18 (m, 1H), 1,86-1,74
(m, 1H), 1,73-1,60 (m,
1H), 1,51-1,41 (m, 4H),
1,26-1,22 (m, 4H), 1,00~
0,90 (m, 3H), 0,79-0,71
(m, 1H), 0,68-0,60 (m,
2H); LCMS macca/3apsin
=497,11 (M+1, 15%)
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NC— N/Q\(NHQ
H2 N/\V\N
2-AmuHo-7-(2-
((3aR,3bR,4aS,5R,5aS)-5-(4-
amuHo-7H-nuppono[2,3-
d]mupumunus-7-mn)-2,2-
IVMMETUIITETPAruApOLHKIonponal3
,A|uuknonenTall,2-
d][1,3]muokcon-3b(3aH)-

WUJT)3TUIT)XMHOJINH-3-KapOOHUTPIUIT

7-((3aR,3bS,4aS,5R,5aS)-
2,2-JIumeTtnin-3b-
BUHIJIT€KCATUIPOLIUKIIOND
ona[ 3,4 |unknonenral 1,2-
d][ 1,3 ]nuokcon-5-mn)-7H-
nuppono[2,3-
d]mupumunun-4-aMuH U 2-
aAMHHO-7-0OpOMXHUHOJHH-3-

KapOOHUTPHII

"H SIMP (400 MTI'w,
DMSO0-d6) § 8,61 (s, 1H),
8,07 (s, 1H), 7,66 (d, J =
8,3 T, 1H), 7,38 (s, 1H),
7,29-7,19 (m, 1H), 7,12
(d,J=3,5Ty, 1H), 7,01
(s, 2H), 6,89 (s, 2H), 6,61
(dd, J=8,7,3,5 'y, 1H),
521(d,J=7,1Tu, 1H),
5,01 (s, 1H), 4,52 (dd, J =
7,0, 1,6 'y, 1H), 2,89-2,83
(m, 2H), 2,31-2,22 (m,
1H), 1,72-1,60 (m, 1H),
1,48 (s, 3H), 1,45-1,40 (m,
1H), 1,20 (s, 3H), 0,97-
0,90 (m, 1H), 0,80-0,60
(m, 1H); LCMS
macca/3apsin = 482,36
(M+1, 15%)

7z Q N_ NH,
X
sz Nx
N 3 5 4

Ja

F
Hy

7-(2-((3aR,3bR,4aS,5R,5a8)-5-(4-
Amuno-7H-niuppono[2,3-
d]mupumunuH-7-mn)-2,2-
IMMETHIITETPAruAPOLHKIIONponal 3
,A|umknonenTall,2-
d][1,3]muokcon-3b(3aH)-wn)3Tun)-

3-pTOpXUHONNH-2-aMIH

7-((3aR,3bS,4aS,5R,5aS)-
2,2-JIumeTui-3b-
BUHUJITEKCATUIPOLIMKIION]D
ona[3,4|unknonenral 1,2-
d][ 1,3]nuokcon-5-mn)-7H-
nuppono[2,3-
d]mupumunun-4-amuH u 7-
Opom-3-pTOPXUHOIHH-2-

dMHH

'H SIMP (400 MT i,
DMSO0-d6) § 8,07 (s, 1H),
7,77 (d, J= 11,8 T, 1H),
7,57 (d, J=8,2 Ty, 1H),
737 (d, J=1,6 'y, 1H),
7,20-7,09 (m, 2H), 7,01 (s,
2H), 6,71 (s, 2H), 6,60 (d,
J=3,5Tw, 1H), 5,21 (dd,
J=172,13 T 1H), 5,02
(s, 1H), 4,52 (dd, J =174,
1,5 T, 1H), 2,87-2,77 (m,
2H), 2,31-2,20 (m, 1H),
1,70-1,60 (m, 1H), 1,48 (s,
3H), 1,46-1,43 (m, 1H),
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1,20 (s, 3H), 0,96-0,92 (m,
1H), 0,82-0,69 (m, 1H);
LCMS macca/3apsin =
475,3 (M+1, 100%)

F
cl L __NH
DY\ 2
H,NT N s 3z N

7-(2-((3aR,3bR,4aS,5R,5aS)-5-(4-
AMuHo-6-metun-7H-nuppono[2,3-
d]mupumunus-7-un)-2,2-
AMMETUIITETparuapoLuKIonponal3
,AumknonenTal1,2-
d][1,3]muokcon-3b(3aH)-mm)aTen)-

3-xJ10p-5-PTOPXMHOIMH-2-aMUH

7-((3aR,3bS,4aS,5R,5aS)-
2,2-IumeTtni-3b-
BUHUJIT€KCArUAPOLIUKIOND
ona[3,4|unknonenral 1,2-
d][1,3]auokcon-5-wmn)-6-
metun-7H-nuppono[2,3-
d]mupumunun-4-amMuH u 7-
Opom-3-xyop-5-

(G TOpXHHOMMH-2-aMUH

LCMS macca/3apsin =
522,94 (M+, 15%)

F
7 Q N NH,
S Nx
N 3 b x

)

7-(2-((3aR,3bR 4aS,5R,528)-5-(4-

Cl
H>

AMuHO-6-metun-7H-nuppodno[2,3-
d]mupumunus-7-mn)-2,2-
IMMETHIITETPAruAPOLHKIIONponal3
,A|umknonenTal1,2-
d][1,3]muokcon-3b(3aH)-wn)3Tun)-

3-x10p-6-P TOPXMHONNH-2-aMUH

7-((3aR,3bS,4aS,5R,5aS)-
2,2-JIlumeTuni-3b-
BUHIJITEKCATUIPOLIUKIIOND
ona[3,4|unknonenral 1,2-
d][ 1,3]nuokcon-5-mm)-6-
metui-7H-nuppono[2,3-
d]mupumunun-4-amuH U 7-
O6pom-3-xJy10p-6-

(TOPXUHOIHMH-2-aMUH

LCMS macca/3apsin =
522,94 (M+, 10%)

DO ~ertey™
" 6o "
A

7-((3aR,3bR 4aS,5R,5aS)-2,2-
Humvernn-3b-(2-(3-

7-((3aR,3bS,4aS,5R,5aS)-
2,2-JIumeTtnin-3b-
BUHUJITEKCATUIPOLIMKIIOND
ona[3,4|unknonenral 1,2-
d][1,3]nuokcon-5-mn)-7H-
nuppono[2,3-

LCMS macca/zapsin =
4453 (M+1, 70%)
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MeTunumuaasol 1,2-aJnupuaus-7-
WUT)3THT)TeKCaruAPOIMKIIONporna[ 3
JA]oukmonenral 1,2-
d][1,3]auokcon-5-mn)-7H-
nppoio| 2,3-d JmupumunuH-4-

dAMUH

d]mupumunun-4-amMuH u 7-
Opom-3-
MeTunumuaaszolf 1,2-

a|nupunuH

F
H,N™ N c3:><;b NN
7-(2-((3aR,3bR 4aS,5R, 5aS)-5-(4-
Amuno-7H-nuppono[2,3-
d]mupumuann-7-nn)-2,2-
AMMETUIITETParuipoLuKIIonponal 3
,AumknonenTal1,2-
d][1,3]muokcon-3b(3aH)-wmn)3Tun)-

3-6poM-6-hTOPXUHOMNH-2-aMUH

7-((3aR,3bS,4aS,5R,5aS)-
2,2-Ilumetni-3b-
BUHHJITEKCATUIPOLIUKIION]
ona[3,4|unknonenTal 1,2-
d][1,3]auokcon-5-mn)-7H-
nuppodo[2,3-

d]nupumMuanH-4-amMuH

u 3-6pom-6-¢pTop-7-

HOIXUHOJINH-2-aMUAH

LCMS macca/3apsin =
553,20 (M+, 100%)

(Boc),N

F
N 6_p NN
X

F

BooN” N Br
7-((3aR,3bS,4aS,5R,5aS)-
2,2-JIumeTtnin-3b-
BUHHJIT€KCATHIPOLIUKIION]
ona[3,4|unknonenTal 1,2-
d][ 1,3]nuokcon-5-mn)-7H-
nuppono[2,3-

d]mupumunnH-4-amMuH

LCMS wmacca/zapsng =
755,59 (M+2, 100%).
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7-(2-((3aR,3bR,4aS,5R,5aS)-5-(4-Amuno-7H-nuppono|2,3-d|nupumuann-7-um)-2,2-
AUMeTUITeTparuapounkaonponal3,4|unknonenrall,2-d][1,3]auoxcon-3b(3aH)-

W1)3TUI)-N-H30NPONUIXHHOJIHH-2-aMUH

H O><O

N

7-((3aR,3bS,4aS,5R ,5aS)-2,2-Tumetun-3b-

BUHWITeKkcaruapouukionponal3,4|uuknonental 1,2-d][ 1,3 |nuokcon-5-un)-7H-nuppono[2,3-
d]mupumunun-4-amus (150 mr, 0,480 mmons) B 9-BBN (0,5M, 3,84 mn, 1,921 mmonb)
HarpeBaiu npu S0°C B teuenue 1 4. B atmocdepe N,. PeakimoHHy0 cMeCh OXJIaKOanu J0
25°C, 3arem poOaBisiiu TpexOCHOBHBIH (ocdar kammus (510 mr, 2,401 mmonb) B BoOne
(0,5mn) wu mnepememmBamun B TedeHne 30 muH. JloGaBmsim  pactBop  7-Opom-N-
mzonpomuixuHoiuH-2-amuaa (0,127 r, 0,480 mmons) B THF (3 mu) ¢ mocienyromum
nobasnennem auxiop[l,1'-6uc(au-tper-Oytundocuno)peppoueH|nammanus(Il) (6,26 mr,
9,60 mxmoJb). [lonydeHnyto cMech nepemernuBaiu npu S0°C B TeueHue 6 4. PeakunoHHy O
cMech pazbaBmsin Bomoit (10 mut) w skctparupoBanu stuiauneratom (10 mm). Croum
pas3nessiu, OPraHMYEeCKHi CJIOW MPOMBIBAIU COJEBBIM pacTBOPoM (10 MJT1) M BBICYIIMBAIH
Hax Oe3BomHbIM Na,SO,. Opranudeckuii cyiol GUIBTPOBAIN M KOHLEHTPUPOBAIHU 11 VACUO C
nojiyueHrueM 1,5 r HEOUMIIEHHOTO COoenuHeHUs. J[aHHBIII OCTATOK OYMINAIUA C TMOMOUIBIO
npubopa Combiflash (Rf200, Teledyne/Isco) Ha konmonke Redisep® R¢ ¢ rpaameHTHBIM
smoupoBanueM (ot 0 mo 10%) 50% 7 H. NH3/MeOH B puxjopMmerane C TOJy4YE€HUEM
yKa3aHHOTO B 3aroyioBke coenuHenus (0,12 r, 50,1%) B Buae OJieIHO-KENTOrO MOy TBEPIOTO

BemectBa. LCMS macca/zapsin = 499,2 (M+1, 40%).

ITpome:kyTo4HbIE COeAMHEHHsI B TabyuIe 8 CHUHTE3UPOBAJIN COTJIACHO TMPOTOKOJY PEaKIHH,
aHAJIOTHYHOMY TpuMensieMoMy it nonydenust 7-(2-((3aR,3bR 4aS,5R,5aS)-5-(4-amuno-7H-
nuppotio| 2,3-d Jmupumunua-7-mi)-2, 2-numMeTireTparuaponukionponal 3,4 Juuknonenral 1,2-
d][1,3]muokcon-3b(3aH)-wn)3Trn)-N-u30npOnIX HHOJTHMH-2-aMIHa, v MPUMEHEHUEM

COOTBETCTBYIOIIMX UCXOIHBIX MATEPHUAIOB U NPU NOAXOAALIEH TeMIEpaType.
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Tabmuma 8
Crpyxkrypa u HazBanue o [UPAC IIpumensiemblie Janapie H SIMP u
IIPOMEKY TOUHBIE LCMS
COEZIMHEHUSI

H Oxo

7-(2-((3aR,3bR,4aS,5R,5aS)-5-(4-
Amuno-7H-nuppono[2,3-
d]mupumunus-7-un)-2,2-
AMMETUITETparuApoLMKIonponal3,
4]umknonenra[1,2-d][ 1,3 Jauokcon-
3b(3aH)-mm)sTim)-N-

UKJIOOY THIIX UHOJTHH-2-aMHH

7-((3aR,3bS,4aS,5R,5aS)-
2,2-JIlumeTni-3b-
BUHUJITEKCATHIPOLIUKIONPO
na[3,4|uuknonenra[1,2-

d][ 1,3 ]auokcon-5-un)-7H-
nupposno[2,3-d Jmupumuaun-
4-amuH  u  7-Opom-N-

LUKJIOOY THIIX MHOJTUH-2-

AaMHH

LCMS macca/3apsin =
511,3 (M+1, 40%)

Ha

)

7-(2-((3aR,3bR,4aS,5R,5a8)-5-(4-
Amuno-7H-niuppono[2,3-
d]mupumunus-7-mn)-2,2-
IMMETUITETPAruAPOLUKIIONpona[ 3,
4 uuknonenra[1,2-d][ 1,3 ]auokco-
3b(3aH)-un)sTmn)-3-(1,1-

I TOPITHIT)XUHOIUH-2-aMHH

FF —
7 Q N NH,
s = Nx
N 3 5 54

7-((3aR,3bS,4aS,5R,5aS)-
2,2-JlumeTunn-3b-
BUHIJITEKCATHPOLHKJIONPO
na[3,4 |Juuknonental 1,2-
d][1,3]auokcon-5-un)-7H-
nupposio[ 2,3-d jnupumuaus-
4-amuH u 7-6pom-3-(1,1-
I TOPI THIT)XUHOIHH-2-

AMHUH

'H SIMP (400 MI'w,
DMSO-ds) & 8,15 (s,
1H), 8,08 (d, J =
1,4 Ty, 1H), 7,69 (d, J
= 82Ty, 1H), 7,38 (s,
1H), 7,22-7,11 (m, 2H),
7,01 (s, 2H), 6,61 (dd, J
=3,6, 1,4 'y, 1H), 6,23
(s, 2H), 5,22 (d, J =
71T, 1H), 5,02 (s,
H), 453 (d, J =
71Ty, 1H), 2,92-2,78
(m, 2H), 2,32-2,22 (m,
H), 2,08 (t, J =
19,1 I'y, 3H), 1,74-1,60
(m, 1H), 1,48 (s, 3H),
1,46-1,41 (m, 1H), 1,24
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(s, 3H), 0,97-0,92 (m,
1H), 0,79-0,71 (m,
1H):; LCMS

Mmacca/zapsim = 520,94
(M+, 50%)

N/?/\\\,SNHz
< N dxb ~

7-(2-((3aR,3bR,4aS,5R,5aS)-5-(4-
Amuno-7H-nuppono[2,3-
d]mupumunus-7-un)-2,2-
IUMETUITETparuapoLuKIonponal3,
4]umknonenra[1,2-d][ 1,3 Jauokcon-
3b(3aH)-mm)sTim)-N-
(LUMKJIOIPOITHIIMETHIT) X UHOJTUH-2-

aMHH

7-((3aR,3bS,4aS,5R ,5aS)-
2,2-JlumeTni-3b-
BUHIJIT€KCATHPOLIMKJIONPO
na[3,4uuknonenra[1,2-
d][1,3]anokcon-5-mn)-7H-
nuppodo|2,3-d]nupumunun-
4-amuH  u  7-Opom-N-
(LMKJIOTIPONTMIIMETHIT )X UHOJ

WH-2-aMUH

'H SAMP (400 MI'w,
DMSO0-d6) & 8,08 (s,
H), 7,78 d, T =
8,9, 1H), 7,51 (d, J
= 8,1y, 1H), 7,39 (d,
J = 16Ty, 1H), 7,19-
7,05 (m, 3H), 7,02 (s,
2H), 6,73 (d, J =
8,0Tw, 1H), 6,61 (d, J
=3,6 Ty, 1H), 5,21 (dd,
J =72, 13T, 1H),
5,02 (s, 1H), 4,52 (dd, J
=173, 1,5y, 1H), 3,26
t J = 6,1Tu, 2H),
2,90-2,74 (m, 2H)
234222 (m, 1H)
1,75-1,59 (m, 2H), 1,49
(s, 3H), 1,48-1,44 (m,
1H), 1,20 (s, 3H), 0,94
(t J = 46Ty 1H)

2 2

2

2

0,77-0,70 (m, 1H),
0,51-0,43 (m, 2H),
0,29-022 (m, 2H):;

LCMS wacca/3apsin =
511,12 (M+1, 100%)
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X

7-((3aR,3bR,4aS,5R,5aS)-3b-(2-
(3,3-Aumernn-2-(metuntro)-3H-
UHIOJ-0-1I1)3THIT)-2,2-
IVMETWITeKCaruApoLukionponal3,
4 uuknonenta[1,2-d][ 1,3 ]auokcon-
5-un)-7H-nmuppono[2,3-

d]mupumunuH-4-aMuH

7-((3aR,3bS,4aS,5R ,5aS)-
2,2-JlumeTtmn-3b-
BUHIJITEKCATHPOLHKIJIONPO
na[3,4 |Juuknonenral 1,2-
d][1,3]anokcon-5-mm)-7H-
nupposo[2,3-d jmupumuaus-

4-aMHUH

u  6-0pom-3,3-qumernn-2-

(metuntno)-3H-unnon

'H SAMP (400 MI'w,
DMSO0-d6) & 8,08 (s,
1H), 7,34-7,26 (m, 2H),
712 d, J = 35T,
1H), 7,08-6,94 (m, 3H),
6,61 (d, J = 35T,
1H), 5,22-5,15 (m, 1H),
5,02 (s, 1H), 4,52 (dd, J
= 72, 15Ty 1H),
2,81-2,69 (m, 2H), 2,59
(s, 3H), 2,29-2,16 (m,
1H), 1,68-1,56 (m, 1H),
1,48 (s, 3H), 1,45-1,41
(m, 1H), 1,27 (s, 6H),
1,20 (s, 3H), 0,94 (t, J
= 47Ty, 1H), 0,80-
0,71 (m, 1H), LCMS
macca/3apsin = 504,31

(M+1, 100%)

dxb e

6'-(2-((3aR,3bR,4aS,5R,5aS)-5-(4-
AmuHo-7H-niuppono[2,3-
d]mupumunuH-7-mn)-2,2-
AMMETUITETParuAPOLUKIIONpona[ 3,
4 uuknonenrta[1,2-d][ 1,3 ]auokco-
3b(3aH)-

wn)3tin)cnupo| nukinodyran-1,3'-

WHO0|-2'-aMuH

7-((3aR,3bS,4aS,5R,5aS)-
2,2-JlumeTtnn-3b-
BUHIJITEKCATHPOLHKJIONPO
na[3,4 |Juuknonenral 1,2-
d][1,3]auokcon-5-un)-7H-
nupposio| 2,3-d jnupumuaus-

4-aMUH

u 6'-
Opomcrupo| HukI00y TaH-

1,3'-uanon]-2'-amuH

LCMS wacca/3apsin =
4853 (M+1, 70%)
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3-bpom-7-(2-((3aR,3bR,4aS,5R,5aS)-5-(4-xnop-7H-nmuppono|2,3-d|nupumuaun-7-ui)-
2,2-numeTniarerparuapounkionponal3,4|uukaonenrtall,2-d][1,3]anokcon-3b(3aH)-

Wi1)3THa)-N-(4-MeTOKCHOeH3 1) XUHOJIHH-2-AMUH
Br “\__c
L O~eriey

PMB~y” N T NN
” K

4-Xnop-7-((3aR,3bS,4aS,5R ,5aS)-2,2-numernn-3b-
BUHWITeKkcaruapouukionponal3,4|uuknonental 1,2-d][ 1,3 |nuokcon-5-un)-7H-nuppono[2,3-
d]mupumunun (2,9 1, 8,74 mmoins) B 9-BBN (0,5 M, 87 mn, 43,7 MMoIb) nepeMeInuBaii npu
70°C B Teuenue 1 4. PeakumoHHyr cmech oxnaxnanun 1o 25°C, 3arem no0OaBisiin
TpexocHOBHbIN (ocdar kamus (5,57 r, 26,2 Mmonb) B Bome (45 M) M TNepeMernuBaif B
teuenue 30 muH. JloGaBnsiim pactBop 3-Opom-7-iioa-N-(4-MeTOKCHOEH3 U)X HHOJTUH-2-
amuna (4,72 r, 10,05 mmosnb) B THF (60 mn) ¢ mocnenyromum nodasienuem PdCly(dppf)-
CH,Cl, (0,357 1, 0,437 mmonb). ITonydyennyro cmech nepememnsaiu npu 70°C B TedeHue
3 4. PeakuunoHHyr cmechb pasdaBisuii Bomoi (50 M) M 3KCTparupoBajH 3THJIALIETATOM
(50 mi). Cnon paspessiii, OpraHUYeCKUi CJIOH MPOMBIBAJIN COJIEBBIM pacTBOpoM (50 mut) u
BbICyIIMBaM  Hajy Oe3BomgHbiM  Nap,SOs. OpraHudeckuii  ciodi  QUIBTPOBAIM |
KOHLICHTPUPOBAJU M vacuo ¢ TOJy4dyeHHeM 3,5 T HEeOYHIIEHHOro coenuHeHus. JlaHHbII
ocTtaTok ouumanu ¢ nomormbo npudopa Combiflash (R£200, Teledyne/Isco) Ha KOJOHKe
Redisep® R¢c rpaauenTHbIM 3roupoBanueM (ot 0 1o 30%) sTunaneraTtoM B METPOJICHHOM
a¢upe ¢ MoNy4YeHHeM YKa3aHHOTO B 3arojioBke coemuHeHus (3,1, 52,5%) B Bume rps3HO-
0enoro TBEpAOro BEIECTRa. 'H ssmP (400 MI'u, DMSO-d;) & 8,68 (s, 1H), 8,33 (s, 1H), 7,73
(d, J=3,7Tu, 1H), 7,56 (d, J=8,2Tu, 1H), 743 (d, J = 1,6 T'y, 1H), 7,37-7,31 (m, 2H),
7,25-7,12 (m, 1H), 7,15 (dd, /= 8,2, 1,6 T'u, 1H), 6,90-6,83 (m, 2H), 6,70 (d, J=3,7 'y, 1H),
527 (dd, J =72, 1,3Tu, 1H), 5,12 (s, 1H), 4,71-4,56 (m, 3H), 3,70 (s, 3H), 2,90-2,75 (m,
2H), 2,38-2,26 (m, 1H), 1,63-1,58 (m, 1H), 1,55-1,51 (m, 1H), 1,49 (s, 3H), 1,20 (s, 3H), 0,95
(t, J=4,7Tn, 1H), 0,79-0,72 (m, 1H); LCMS macca/3apsg = 674,1 (M-1, 100%).

ITpomesxyTO4HBIE COeAMHEHNs B Tabiune 9 CHHTE3HPOBAIM COTJIACHO MPOTOKONY PEeaKIHH,
aHAJIOTHYHOMY TpPHMEHsieMOMy IUJIsi modydenus: 3-Opom-7-(2-((3aR,3bR,4aS,5R,5aS)-5-(4-
xjop-7H-tmuppono|2,3-d jmupumunaun-7-mn)-2,2-

auMeTtuterparuaponukionponal 3,4 Juuknonental 1,2-d][ 1,3 Jnnokcon-3b(3aH)-mn)atum)-N-
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MNPUMEHCHUEM  COOTBETCTBYHOIUX  HCXOIHBIX

MaTepuasos.
Tabmuma 9
Crpyxkrypa u Ha3Banue 1o IUPAC | IIpumeHnsiemblie Jlanupie H SIMP wu
IIPOMEKY TOUHBIE LCMS
COEIMHEHUs
R 4-Xnop-7- LCMS wmacca/3apsn =

PMBwy” =N : \N

S Nx
H 3. B x>

3-Xnop-7-(2-
((3aR,3bS,4aS,5R,5aS)-5-(4-xnop-
7H-nuppomno|2,3-dmupumuaun-7-
wn)-2,2-
AMMETUIITETParuipoLuKIIonponal 3
JA|umknonenTal1,2-

d][1,3]muokcon-3b(3aH)-

((3aR,3bR 4a8S,5R,5aS)-2,2-
aumeTwi-3b-(mpor-1-eH-2-
WJT)reKCaruapoLUKJIOnpomna[
3,4 |uuknonenTal[l,2-
d][1,3]auokcon-5-un)-7H-

nuppoiof2,3-dnupumunun

u 7-6pom-3-xyop-S-¢pTop-
N-(4-

METOKCUOEH3UJT )X HUHOJTUH-

662,10 (M+, 100%)

win)nporui)-5-prop-N-(4- 2-am
METOKCUOEH3 )X MTHOJINH-2-aMUH

R 4-Xnop-7- 'H SMP (400 MIy,
~ Q Y N@\\(C' ((3aR,3bR 4aS,5R,5a8)-3b- | DMSO-ds) & 8,62 (s,
PMB\H § 5><6 N A (1-UKIOTIPOTTMITBUHIAI )~ 1H), 8,16 (d, /= 3,6 T'Ly,
2,2- 1H), 7,78-7,71 (m, 1H),
3-Xunop-7-(2- auMeTwirekcaruapouukion | 7,61 (dd, J = 10,1,
((3aR,3bS,4aS,5R,5aS)-5-(4-xnop- | pona[3,4]uuknonenra[l,2- | 51Ty, 1H), 7,40-7,30

7H-nmupponol[2,3-dnupumunus-7-
wn)-2,2-
IMMETHIITETParuApOLHKIoNponal3
,A|uuknonenTall,2-
d][1,3]mnokcon-3b(3aH)-mn)-2-

LUKJIOTPOTTHIS THIN)-5-pTop-N-(4-

d][ 1,3]nuokcon-5-mn)-7H-

nuppodo[2,3-d|nupumunux

u 7-6pom-3-xjop-5-pTop-
N-(4-

METOKCUOEH3UIT )X NHOJIUH-

(m, 3H), 7,09-7,03 (m,
1H), 6,86 (dd, J = 8.6,
32Ty, 2H), 6,78-6,74
(m, 1H), 5,53 (t, J =
72 Tu, 2H), 534 (d, J =

70T,

1H),

516 (s,
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METOKCHUOEH3 W)X MTHOJINH-2-aMUH

2-aMUH

1H), 4,63 (d, J= 6,51y,
1H), 3,70 (s, 3H), 2,98-
2,88 (m, 2H), 1,73-1,68
(m, 1H), 1,53 (d, J =
74Ty, 4H), 1,26-1,22
(m, 4H), 0,91-0,86 (m,
1H), 0,63-0,55 (m, 1H),
0,43-0,33 (m, 2H), 0,22-
0,12 (m, 2H)

Bre/ Q N. ) _cl
Y
PMB~p” =N > NILY

x

H o__0O

3-bpom-7-(2-
((3aR,3bS,4aS,5R,5aS)-5-(4-xnop-
7H-nuppomno|2,3-dmupumuann-7-
wn)-2,2-
IMMETUITETPAruAPOLUKIIONporna[ 3
,A|umknonenTal1,2-
d][1,3]muokcon-3b(3aH)-
wn)nponui)-N-(4-

METOKCHUOEH3 )X MTHOJINH-2-aMUH

4-Xnop-7-

((3aR,3bR 4a8S,5R,5aS)-2,2-
aumeTHi-3b-(mporn-1-ex-2-
WJT)reKCarupoLUKJIOnpona[
3,4 |uuxnonenTal[l,2-

d][ 1,3]auokcon-5-un)-7H-
nuppoio[2,3-dmupumunun
u 3-6pom-7-tion-N-(4-
METOKCUOEH3UJT )X UHOJTUH-

2-aMUH

LCMS wmacca/zapsin =
687,98 (M-1, 80%);
689,98 (M+1, 100%)

7-(2-((3aR,3bR,4aS,5R,5aS)-5-(4-Xnop-7H-nuppono|2,3-d|nupumuaun-7-um)-2,2-

AUMeTUJITeTparuapounkaonponal3,4|unknonenrall,2-d][1,3]auoxcon-3b(3aH)-

WI1)3TH)-8-PTOPXHUHOJINH-2-aMHH

N N L S 5 NN
X

4-Xnop-7-((3aR,3bS,4aS,5R,5aS)-2,2-numernn-3b-

BUHWITeKcaruapounkionponal3,4|uuknonental 1,2-d][ 1,3 |nuokcon-5-wn)-7H-nuppo:o[2,3-
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dJmupumunun (0,38 r, 1,145 mmons) B 9-BBN (0,5 M, 9,16 M, 4,58 MMoOJib) nepeMenBaIn
npu 70°C B Teuenue 8 4. PeakumonHyro cMmech oxnaxxnpaiu no 25°C, 3arem noOaBisuu
TpexocHOBHBIN (ocdar kamus (0,729, 3,44 mmonb) B Bome (6 M) M INepeMeInnBajd B
teuenne 30 muH. JloOaBmsim  pactBop  7-Opom-8-¢propxunonun-2-amuHa (0,304 T,
1,26 mmone) B THF (30wmm) ¢ mocnenyrommm — nodasinenueMm  [1,1'-Ouc(nu-tper-
oytundochuno)deppouen | nuxnopnamtanus(Il) (0,022 r, 0,034 mmons). [TonydueHHyI0 CMECh
nepememuany npu 70°C B Teuenue 7 4. PeakunoHHyoo cmech pazdasisumi Bopoi (20 mu) u
sKCTparuposaiy stunaneraroM (20 mi). Crou paspensii, OpraHudecKui CJIOH IMPOMBIBAIU
coJieBbIM pacTBopoM (20 mut) u BeicymmBaiu HaJ Oe3BogHbIM NapSO4. Opranudeckuii cioi
¢unbTpoBaNM W KOHLEHTPUPOBAIM i1 vacuo ¢ monydeHueM 0,5 T HEOYHIIEHHOTO
coenuHeHusi. JlaHHbIi ocTaTok ounmanu ¢ nomombio npubdopa Combiflash (Rg200,
Teledyne/Isco) na xononke Redisep® R¢ ¢ rpaguentHeiM smoupoanueM (ot 0 mo 50%)
STHJIALIETATOM B METPOJICHHOM 3(pUpe C MONyUeHHEM YKa3aHHOTO B 3aroJIOBKE COEIMHEHUS
(0,121, 21,21%) B Buze rps3HO-Gemoro TBepaoro Bemectsa. 'H AMP (400 MI'y, DMSO-d6)
6 8,67 (s, 1H), 7,87 (d, J = 8,8 'y, 1H), 7,75 (d, J = 3,6 ', 1H), 7,36 (d, J = 8,1 I'y, 1H),
7,14-7,05 (m, 1H), 6,79-6,70 (m, 2H), 6,64 (s, 2H), 5,27 (d, J = 7,2 'y, 1H), 5,13 (s, 1H), 4,69
(d, J =7,2Tu, 1H), 2,96-2,77 (m, 2H), 2,31-2,22 (m, 1H), 1,70-1,60 (m, 1H), 1,59-1,54 (m,
1H), 1,50 (s, 3H), 1,21 (s, 3H), 0,99 (t, J = 4,7T'u, 1H), 0,83-0,77 (m, 1H); LCMS
macca/3apsn =494 (M+, 100%).

ITpomesxyTouHble coequHeHus: B Tabmure 10 CHHTE3UpOBAJIM COTJIACHO MPOTOKOJY PEaKIHH,
aHAJIOTHYHOMY TpuMeHsieMoMy st onyuenust 7-(2-((3aR,3bR,4aS,5R,5aS)-5-(4-xmnop-7H-
nuppotio| 2,3-d Jmupumunus-7-mi)-2, 2-nuMeTireTparuapouukionponal 3,4 Juuknonenral 1,2-
d][1,3]muokcon-3b(3aH)-un)3Trin)-8-HTOpXUHOMMH-2-aMHIHA, c MPUMEHEHHEM

COOTBETCTBYIOIINX UCXOIHBIX MATEPUAIIOB U NPU NOAXOAALIEH TEMIIEpaType.
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Tabmuma 10
Crpyxkrypa u HazBanue o [UPAC IIpumensiemblie Janapie H SIMP u
IIPOMEKY TOUHBIE LCMS
COEZIMHEHUSI
4-Xnop-7- 'H SMP (400 MI,

i/ ' A~ . ,N/?/\(Cl
PMB~y” N N V\N
H O7<O

7-(2-((3aR,3bR,4aS,5R,5aS)-5-(4-
Xnop-7H-nuppono[2,3-
d]mupumunun-7-un)-2,2-
AMMETUITETparuApoLuKIonponal3,
4]umknonenra[1,2-d][ 1,3 Jauokcon-
3b(3aH)-mm)sTmn)-N-(4-

METOKCUOEH3 U)X HHOJINH-2-aMUH

((3aR,3bS,4aS,5R,5aS8)-2,2-
IUMeTUII-3b-
BHHUJITEKCATHPOLUKIIONPO
na[3,4|uuknonenra[1,2-

d][ 1,3 ]auokcon-5-un)-7H-
uppodo|2,3-dmupumunun
u 7-6pom-N-(4-
METOKCUOEH3UJT)X THOJIUH-

2-aMUH

xynopodpopm-d) & 8,68
(s, 1H), 7,82 (d, J =
8,9 T, 1H), 7,60 (d, J
= 1,5Ty, 1H), 7,54 (d,
J = 8,1Tw, 1H), 7,41-
7,33 (m, 2H), 7,21-7,14
(m, 2H), 6,97-6,84 (m,
2H), 6,65-6,57 (m, 2H),
523 (dd, J = 173,
1,4Tu, 1H), 5,15 (s,
1H), 4,70-4,62 (m, 3H),
3,83 (s, 3H), 3,11-2,86
(m, 2H), 2,48-2,37 (m,
1H), 1,83-1,76 (m, 1H),
1,55 (s, 3H), 1,50 (dd, J
=438, 1,5y, 1H), 1,28
(s, 3H), 1,16 (t, J =
50Tw, 1H), 0,86-0,78
1H):;, LCMS

(m ;
596,20

2

Macca/3apsig =

(M+, 100%)

H OXO
7-(2-((3aR,3bR,4aS,5R,5aS)-5-(4-
Xnop-7H-nuppodno[2,3-

4-Xnop-7-
((3aR,3bS,42S,5R, 5a8)-2,2-
uMeTui-3b-
BHHUJITEKCATHPOLUKIIONPO

na[3,4 Junknonenral 1,2-

'H SAMP (400 MI'w,
DMSO-ds) & 8,69 (s,
H), 777 d, J =
8,9, 1H), 7,74 (d, J
=3,7Ty, 1H), 7,51 (d,
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d]mupumunus-7-mn)-2,2-
AMMETUIITETParuApoLUKIonponal 3,
4 uuknonenta[1,2-d][ 1,3 ]auokcon-
3b(3aH)-wmn)sTmn)-N-

METUIIXUHOJIMH-2-aMHIH

d][1,3]anokcon-5-mn)-7H-
npposio| 2,3-d jmupumuaun
u 7-6pom-N-

METHJIIXMHOJINH-2-aMUH

J = 81T, 1H), 7,41
d, J = 16Ty, 1H),
707 (dd, J = 81,
1,7y, 1H), 6,93 (d, J
=5,9Ty, 1H), 6,71 (d,
J = 36Ty, 1H), 6,67
(d, J = 89Tu, 1H),
527 (dd, J = 72,
13Ty, 1H), 5,13 (s,
1H), 4,67 (dd, J = 7.3,
1,5Tu, 1H), 2,88 (d, J
= 47Tu 3H), 2.85-
2,74 (m, 2H), 2,36-2,30
(m, 1H), 1,71-1,65 (m,
1H), 1,57-1,52 (m, 1H),
1,50 (s, 3H), 1,21 (s,
3H), 0,96 (t, J=4,7 Ty,
1H), 0,82-0,76 (m,
1H); LCMS
macca/3apsin = 490,24
(M+, 60%)

PMB~p
H

)

7-(2-((3aR,3bR,4aS,5R,5a8)-5-(4-
Xnop-7H-nupposno[2,3-
d]mupumunuH-7-mn)-2,2-
IMMETUITETParuAPOLUKIIonponal 3,
4 uuknonenta[1,2-d][ 1,3 ]auokcon-
3b(3aH)-mn)sTmn)-N-(4-

METOKCHOEH3HJT )X UHA30JIUH-2-aMUH

.o ¥

4-Xnop-7-
((3aR,3bS,4aS,5R,5aS)-2,2-
IuMeTui-3b-
BUHIJITEKCATHPOLHKJIOPO
na[3,4 |Juuknonental 1,2-
d][1,3]auokcon-5-mun)-7H-
npposto[2,3-d jmupumuaus
u 7-6pom-N-(4-
METOKCHOEH3HJT )X UHA3OJIHH

-2-aMUH

'H sAMP (400 MI'w,
DMSO-ds) & 9,04 (s,
1H), 8,68 (s, 1H), 7,79
(s, 1H), 7,74 (d, J =
3,7Tu, 1H), 7,69 (d, J
= 82T, 1H), 7,35 (s,
1H), 730 (d, J =
8,2 'y, 2H), 7,17 (dd, J
= 83, 16Ty I1H),
6,89-6,83 (m, 2H), 6,71
(d, J = 37T, 1H),
527 (d, J = 7,1Tq,
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1H), 5,13 (s, 1H), 4,71-
4,64 (m, 1H), 4,52 (d, J
= 6,3 Ty, 2H), 3,71 (s,
3H), 2,90-2,80 (m, 2H),
237227 (m, 1H)
1,67-1,62 (m, 1H)
1,56-1,52 (m, 1H), 1,49
(s, 3H), 1,20 (s, 3H),
0,95 (t, J = 4,6 T, 1H),
0,79-0,74 (m, 1H);

2

2 2

2

2

LCMS wmacca/zapsan =
597,3 (M+, 100%)

F
HNT N S z NN
X

3-Xunop-7-(2-
((3aR,3bR,4aS,5R,5a8)-2,2-
numeTui-5-(4-metun-7H-
npposo|2,3-d jnupumuaus-7-
wi)terparuapouukionponal3,4]uuk
nonenra[ 1,2-d][1,3 Jauokcon-
3b(3aH)-un)3rn)-5-pTOPXUHOIMH-

2-aMHUH

7-((3aR,3bS,4aS,5R,5aS)-
2,2-JlumeTtun-3b-

BUHWJITEKCArUAPOLIUKIONPO

na[3,4|unknonenTal 1,2-
d][1,3]auokcon-5-mn)-4-

meTu-7H-nuppono[2,3-

d]nupumunue u 7-6pom-3-

XJIOP-5-PTOPXUHOIHH-2-

AMHUH

LCMS wmacca/zapsin =
508,19 (M+, 80%)

7-(1-((3aS,4R,6aR)-4-(4-Xnop-7H-nuppono|2,3-d|nupumuaun-7-ui)-2,2-1umeTnn-3a,6a-

auruapo-4H-uunknonenrald][1,3]anokcon-6-nn)3Tokcu)-N-MeTHIXHHOJTHH-2-AMHH

/ N\ _Cl
Qﬂo)\O‘ P
H K -

K nepememmBaemomy pacteopy 1-((3aS,4R,6aR)-4-(4-xnop-7H-mupposno|2,3-d|nupumunms-

7-un)-2,2-numetmi-3a,6a-nurunpo-4H-uuknonenra[d][ 1,3 Jnnokcon-6-un)stan-1-oma (0,2,
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0,596 mmonb), 2-(MeTunaMuHO)XxuHOINH-7-01a (0,145 1, 0,834 mmonb) u Tpudenundpochuna
(0,469, 1,787 mmonp) nipu 0°C memnenno nodasmsuiiu DEAD (0,283 mu, 1,787 mmonb) u
nepeMelnBanu B TeueHue 30 muH. [lonyueHnnyro cMmech nepemernsanu npu 25°C B TeueHue
1 4. PacTBOpuTEns BBINAPHBAINM NPHU TNOHIKEHHOM JABJIEHHMM U OCTaTOK OYHINAIH C
nomomipto mpudopa Combiflash (Rg200, Teledyne/Isco) nHa komonke Redisep® Rg ¢
rpaaueHTHbIM saroupoBanueM (ot 0 go 20%) sTunaneraroM B meTposieHHOM ddupe ¢
MOJIyueHHueM yka3aHHOro B 3arojioBke coenunenusi (0,1 r, 34,1%) B Buzme rpszHO-Oenoro

tBepaoro Bemecrsa. LCMS macca/zapsin = 4922 (M+, 100%).

7-(((3aS,4R,6aR)-4-(4-Xn0p-7H-nuppoao|2,3-d|nupumuaun-7-uia)-2,2-1umMeTnji-3a,6a-

auruapo-4H-uuknonenrald][1,3]anokcosi-6-mia)merokcu)-N-Me THIXHHOJIUH-2-AMHH
7 N Cl
LY
~N~ N Sz NN
N oxo V

K nepememmBaemomy pactBopy ((3aR,6R,6aS)-6-(4-xnop-7H-nmuppo:no[2,3-d|nupumunus-7-
un)-2,2-numetn-6,6a-nuruapo-3aH-uuknonenra[d][ 1,3 | auokcon-4-wi)meranona (0,25,
0,777 mmonn), 2-(MeTrunaMuHO ))XuHOJUH-7-0ja (0,338 r, 1,942 mMmonb) u TpudenmnpochuHa
(0,611r, 2,331 mmons) B THF (20 mn) pobapmsuiu mo kammsim DEAD (0,369 wmu,
2,331 mmonb) mipu 0°C. TlonydeHHyro cmech nepemermmBaiu npu 25°C B TeueHue 20 u.
PacTBOpuTENh BBIMAPUBAIN MPU MOHMKEHHOM IaBJIEHHHA M OCTATOK OYHIIAIN C TTOMOIIBIO
npudopa Combiflash (Rf200, Teledyne/Isco) Ha konmonke Redisep® R¢ ¢ rpaameHTHBIM
smouposanueM (ot 0 no 70%) sTunaneraToM B mnetposieiHoOM 3¢upe ¢ nonyderueMm (0,2 T,
53,9%) rpsi3HO-Geroro Teepmoro semectsa. 'H SIMP (400 MI'n, DMSO0-d6) § 8,66 (s, 1H),
7,74 (d,J=8,8T1, 1H), 7,53 (d, J=1,7T'y, 1H), 7,51 (d, J = 3,5, 1H), 7,07 (d, J =2,5 T,
1H), 6,95 (d, J = 5,0 ', 1H), 6,85 (dd, J = 8,7, 2,5 'y, 1H), 6,69-6,51 (m, 2H), 5,87 (s, 1H),
5,78 (s, 1H), 5,55-5,42 (m, 1H), 5,04-4,85 (m, 2H), 4,74-4,63 (m, 1H), 2,89 (d, ] = 4,7 T'ny,
3H), 1,49 (s, 3H), 1,24 (s, 3H); LCMS macca/3apsin = 479,3 (M+1, 100%).
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3-bpom-7-(((3aR,3bR,4aS,5R,5aS)-5-(4-xs10p-7H-nuppo.io[2,3-d| nupumuaun-7-um)-2,2-
AUMeTUITeTparuapounkaonponal3,4|unknonenrall,2-d][1,3]auoxcon-3b(3aH)-

Wi)MeToKcH)-N-(4-MeTOKCHOeH3 W) XMHOJTHH-2-aMUH

BFK\QOQY\C'
N~ N iz NN
H o__0

A

PMB~

K  nepememuBaemomy  pactBopy  ((3aR,3bR,4aS,5R,5aS)-5-(4-xmop-7H-nmupposno[2,3-
d]nmupumununs-7-un)-2,2-quMernireTparuaponukionponal 3,4 |uuknonenral 1,2-

d][1,3]muoxcon-3b(3aH)-un)meranona (0,09, 0,268 MMoOIB), 3-6pom-2-((4-
MeTOKCHOeH3uT)aMuHO)xuHoauH-7-ona (0,106 r, 0,295 mmonb) u  Tpudenundpochuna
(0,176 r, 0,670 mmonb) B THF (8 min) nobasmsiu no karmsiv DEAD (0,106 mu, 0,670 Mmmoub)
npu 0°C u nepememnanu B Teuenue 30 muH. [TonydenHyro cmech nepemermusanu npu 25°C
B TeueHue 14 4. PacTBopuTesp BbINapuBaiu NP MOHIKEHHOM JIaBJIEHUH U OCTATOK OYHILAIN
¢ nmomompro npudopa Combiflash (Rg200, Teledyne/Isco) Ha komonke Redisep® Ry c
rpanueHTHbIM smonpoBaHueM (ot 0 no 60%) sTunaneratoM B mHeTposieiiHOM 3¢upe ¢
nonyuenuem (0,12 T, 66,1%) rpssHo-Oenoro TBepmoro Bemecrtsa. LCMS wmacca/3apsan =

677,97 (M+1, 100%).

3-bpom-7-((E)-1-((3aR,3bS,4aS,5R,5aS)-5-(4-xnop-7H-nuppo.o|2,3-d|nupumuann-7-
wi)-2,2-gumMeruarerparuapounkaonponal3,4|Juuknonenrall,2-d][1,3]auoxcon-3b(3aH)-

uia)npon-1-eH-2-uia)-N-(4-MeTOKCHOEH3UI)XHHOJINH-2-AMHH

PMB\” N fo) NN

Cwmech 4-xmop-7-((3aR,3bR,4aS,5R,5aS)-3b-((E)-2-tionnpon-1-eH-1-wm)-2,2-
numeTrirekcaruapoukionpona|3,4 Juuknonental 1,2-d][ 1,3 ]Jauokcon-5-mm)-7H-
mupposio[2,3-dJmupumunuaa (0,121, 0,254 mmons),  Tpudenmwidochuna (6,67 mr,
0,025 mmonb), 3-Opom-N-(4-metokcubensmn)-7-(4,4,5,5-rerpamerun-1,3,2-nrokcaboponaH-
2-un)xunHonuH-2-amuHa (0,179 1, 0,382 mmounb), kapbonata Hatpus (0,054 1, 0,509 mmonb) u

Pd(OAc), (2,86 wmr, 0,013 mmons) B8 DMF (4 M) u Bone (1 mu) nepemeriusanu mpu 25°C B

TeyeHne 16 4. PeaknmoHHyr cMmech pasdaBmsuii Bomou (20 My1) W 3KCTparupoBaU
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srunaneratoM (20 mi). Crnom pasgensny, OPraHWYeCKUH CIIOH TPOMBIBATIH COJIEBBIM
pactBopom (20 mu1) w BeICymuBajduM Han Oe3BogHbiM Na,SO,. Opranmueckuii Cioi
¢unbTpoBaNM W KOHLEHTPHUPOBAIM i1 vacuo ¢ monydeHrneM 0,3 T HEOYHIEHHOTO
coenuHeHus. JlaHHBIA oOcTaTOK ounmanu ¢ mnomompro npudopa Combiflash (Rg200,
Teledyne/Isco) Ha kononke Redisep® Re ¢ rpaguenTtHsiM smroupoBanueM (ot 0 mo 15%)
STUJIALIETATOM B NETPOJIEHHOM 3(pHpe C MOJy4YeHHEeM yKa3aHHOI'O B 3aroJIOBKE COEIUHEHHUS
(0,131, 74,4%) B BUzme rpsizHo-Oesoro TBepnoro Bemecrsa. LCMS macca/zapsin = 687,98
(M+1, 100%).

N7-(((3aS,4R,6aR)-4-(4-Xnop-7H-nuppoao|2,3-d|nupumuann-7-u1a)-2,2-1uMeTnI-3a,6a-
auruapo-4H-uuknonenrald][1,3]anoxkcos-6-mia)merni)-N2-(4-

METOKCHOEeH3HJ)XHHOIUH-2,7-AHAMHH
P
LAY
N o><o ~

K nepemeunBaemomy pacteopy (3aS,4R,6aR)-4-(4-xnop-7H-nupposno[2,3-d|nupumunun-7-
wn)-2,2-mumeTnn-3a, 6a-nuruapo-4H-uuknonenra[d][ 1,3 ] auokcon-6-kapbanpaeruna (0,18 T,
0,563 mmonb) u N2-(4-merokcubeH3wn)XxuHOMMH-2,7-nuamuba (0,157 r, 0,563 mmoib) B
meranose (5 mur) nobaBmsuin ykcycHyro kucnoty (0,1 min) npu 25°C u mepememniuBaiu B
tedyenue 2 4. JloGasnsmmn umanoboporuapua Hatpus (0,106 r, 1,689 MMounb), nepeMernBaiu
B TeueHue 16 4. PeakIIMOHHYIO CMeCh racuiid ¢ IOMOIIbIO Jo0aBienus Hac. pacteopa NH4Cl
(15 mi). PeakunOHHYIO CMECh KOHLIEHTPUPOBAJIHM MPU TMOHMKEHHOM IAaBJICHUH U OCTATOK
pazbapisin stunanerarom (40 mur). Opranudeckyr a3y MOCIenoBaTeIbHO MPOMBIBAITU
BO0# (30 MJT), HACHIIEHHBIM BOAHBIM PacTBOPOM OmkapOoHaTa HaTpus (30 MII) B COJIEBBIM
pactBopom (30 my1). Opranmueckuii cJiod BbIcymmBaiu Han Oe3BogHbiM  Nap SOy,
¢unbTpOBANIM W KOHLEHTPUPOBAIM NPU MOHMWKEHHOM JaBJIEHUH ¢ monydeHuem 0,21
HEOYUINEHHOTO coenuHeHus. JlaHHBIA OCTaTOK ounmmanu ¢ nomoinbto mpudopa Combiflash
(RR200, Teledyne/Isco) Ha kosnonke Redisep® R¢c rpagmentHbiM smoupoBanueM (oT 0 1o
15%) MeTaHoNOM B AMXJIOPMETaHE C TOJIyY€HHEM YKa3aHHOTO B 3arojIOBKE COCTMHEHUS
(0,15 r, 45,7%) B Buze GneaHO-xKeaTOro TBepaoro Bemectsa. 'H SIMP (400 MI'y, DMSO-d6)
6 8,60 (s, 1H), 7,59 (d, J = 8,8 'y, 1H), 7,48 (d, J = 3,7 'y, 1H), 7,30 (m, 3H), 7,10 (t, J =
5,8 ', 1H), 6,92-6,86 (m, 2H), 6,65 (dd, J = 8,6, 2,3 'y, 1H), 6,57 (d, J = 2,2 'y, 1H), 6,51
(d, J=3,7Tu, 1H), 6,45 (d, J = 8,7I'y, 1H), 5,72 (s, 1H), 5,69 (s, 1H), 5,38 (d, J = 5,7 I'yy,
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1H), 4,65-4,52 (m, 1H), 4,55 (d, J = 5,8 'y, 2H), 4,13-3,93 (m, 3H), 3,72 (s, 3H), 1,48 (s,
3H), 1,30 (s, 3H); LCMS macca/3apsin = 583,4 (M+, 100%).

N7-(((3aS,4R,6aR)-4-(4-Xnop-7H-nuppoao|2,3-d|nupumuann-7-u1a)-2,2-1uMeTua-3a,6a-
auruapo-4H-uuknonenrald][1,3]anokco-6-ma)merni)-N2-(4-meTokcudeH3mi)-N7-

METHJIXHHOJIMH-2,7-THAMHH
7 N_ Cl
Iy
PMB~ N N X N N
” )

K nepemenmBaemomy pactBopy N2-(4-meTokcuOeH3mn)-N7-MeTHIXUHOMNH-2,7-TUaMIHA B
DMF (2 mn) meanenHo nobasmsum K,COs (0,058 r, 0,420 mmonb) npu 0°C ¢ mocneayommum
nobasnenuem ((3aS,4R,6aR)-4-(4-xnop-7H-iuppono[2,3-d|mupumunus-7-mi)-2,2- THMeTHIT-
3a,6a-nurunpo-4H-uuknonenta[d][ 1,3 | anokcon-6-mn)meTun-4-mMeTrnOeH30ICy Tb(OHATA

(0,1, 0,210 MMOJIB), M pEAKIMOHHYIO CMeCh IepeMelnBaIun B TeueHne 10 MuH.
ITonyyennyo cmech nepemermBanu npu 25°C B TeueHue 16 4. PeakunoHHYIO CcMech
pasbaBisin Bomo#t (20 mut) u skcTparupoBanu dTHnaneratoMm (20 mut). Crnouw paszessim,
OpraHMYeCKUH CJOW MPOMBIBAJIM COJIEBbIM pacTBopoM (20 my1) U BBICYIUIMBAIN Hax
6e3BogubM NapSO4. Opranuueckuil ciaod (GUIBTPOBAJIM M KOHLEHTPHPOBAIH il VACUO C
nonyyeHrneM 0,3 r HEOUMILEHHOTO COoenuHeHUs. J[aHHBIII OCTATOK OYMINAIUA C TMOMOUIBIO
npubopa Combiflash (R{200, Teledyne/Isco) Ha konmonke Redisep® R¢ ¢ rpaameHTHBIM
smoupoBanueM (ot 0 nmo 7%) sTHianeTaToM B TETPOJICHHOM 3(HUpe C MOJNyUYEeHHEM
yKka3zaHHOro B 3arosioBke coeamnenust (0,025 r, 19,93%) B Bune Oecrupernoro macina. LCMS

macca/3apsn = 597,29 (M+, 80%).

7-((((32S,4R,6aR)-4-(4-X0p-7H-nuppoJio|2,3-d|mupumugun-7-ui)-2,2-numMmeTua-3a,6a-
auruapo-4H-uuknonenrald][1,3]anokcos-6-un)mernn)ruo)-N-(4-

MeTOKCHOEeH3HJ1)XHHOJIHUH-2-AMUH
7 N_ Cl
PMB~ N 3 S N~ N
” K

K mnepememuBaemMoMy pactBopy 2-((4-MeTOKCHOEH3MIJI)aMHHO)XHUHONUH-7-THoNa (125 mr,

0,422 mmons) B DMSO (3 M) mpu 0°C nmobasmsuin Cs,CO; (302 mr, 0,928 Mmonp) u
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((3aS,4R,6aR )-4-(4-xnop-7H-ttuppono|[2,3-d jnupumuans-7-nn)-2,2-nuMeTii-3a,6a-
muruapo-4H-mmknonentald][ 1,3 ]nuokcon-6-un)mernn-4-metundensoncynbdonar (201 wmr,
0,422 mmonp). ITonydeHnnyro cMech nepemernnsaiu mpu 25°C B TeueHue 3 4. PeakunonHyro
cmech pazbaeismn Bomod (20 mut) u skcTparupoBanu  stmianeratom (20 mor).  Cron
pas3nessuii, OpraHMYeCKH CJIOH MPOMBIBAIN COJEBBIM PAacTBOPOM (20 MJT1) U BBICYIIHBAIU
Hajx Oe3BopHbIM Na,SO,. Opranndeckuii cyiol GUIBTPOBAIN U KOHLEHTPUPOBAIH i1 VACUO C
nonyyeHrneM 0,3 r HEOUMILEHHOTrO COenuHEeHUs. J[aHHBIM OCTATOK OYMINAJIA C MOMOLIBIO
npubopa Combiflash (Rf200, Teledyne/Isco) Ha komonke Redisep® R¢ ¢ rpaameHTHBIM
smouposanueM (ot 0 no 20%) sTuUnaneTaToM B METPONEHHOM >(upe € MONyYEeHHEM
yKkazaHHOro B 3arojioBke coemuHeHus (0,112, 44,3%) B Buzme rpsi3HO-0€I0ro TBEPAOTrO
emectsa. 'H SAMP (400 MI'u, DMSO-d6) & 8,60 (s, 1H), 7,85 (d, J = 8,9 I'ny, 1H), 7,60-7,48
(m, 3H), 7,33-7,26 (m, 2H), 7,19 (dd, J = 8,3, 1,9 I', 1H), 6,85-6,79 (m, 3H), 6,48 (d, J =
3,7Tn, 1H), 6,06 (d, J =3,6 'y, 1H), 5,72 (s, 1H), 5,65 (s, 1H), 5,43 (d, J = 5,7 'y, 1H), 4,54
(d, J =5,7Tn, 2H), 4,48 (d, J = 5,7T'y, 1H), 4,22 (d, J = 15,3 'y, 1H), 3,77-3,70 (m, 1H),
3,68 (s, 3H), 1,43 (s, 3H), 1,28 (s, 3H); LCMS macca/3apsig = 600,21 (M+, 100%).

3-Xuop-7-(1-((3aS,4R,6aR)-4-(4-xs10p-7H-nuppono|2,3-d|nupumuaun-7-umi)-2,2-
auMeTu-3a,6a-nurnapo-4H-uuknonenrald][1,3]anokcon-6-una)arokcu)-S-gprop-N-(4-

MeTOKCHOEeH3H.J)XHHOJIHUH-2-aMUH
F
Ci/ N\ _Cl
@o*@‘ Y
PMB~p” N T2 NN
” K

K nepememmBaemomy pacteopy 1-((3aS,4R,6aR)-4-(4-xnop-7H-nupposno|2,3-d|nupumunms-
7-un)-2,2-numetmin-3a,6a-nurunpo-4H-uuknonenra[d][ 1,3 Jnuokcon-6-un)stan-1-oma (0,7 r,
2,085 MMouIb), 3-xop-5-¢rop-2-((4-MeTOKCHOSH3MIT)aMUHO )X HHOJIUH-7-0J1a (0,416,
1,251 mmone) u tpudennndochuna (1,640 r, 6,25 mmons) B8 THF (10 mut), nobasmsin mo
karwsim DEAD (0,990 mui, 6,25 mmone) mpu 0°C u mepemermmBany B TedeHue 30 MHH.
ITonydyennyto cmech nepemerninsanu npu 25°C B TeueHue 16 4. PacTBopurtens BblapuBaiu
NPU TIOHIKEHHOM JaBJICHUH W JaHHBIA OCTATOK O4MINAIH ¢ nmomoinsio npudopa Combiflash
(R{200, Teledyne/Isco) Ha xonoHke Redisep® Rfc MOMOIIBIO IpagueHTHOTO 3JTFOUPOBAHHUS

(ot 0 mo 15%) sTrnaneTaToM B METPOSICHHOM 3(PUpe C MOJyUYEeHUEM YKA3aHHOTO B 3aTOJIOBKE
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coequnenust (0,5 r, Bexoxm 36,9%) B Bume rpsi3HO-Oenoro TBepmoro BemectBa. LCMS

macca/3apsin = 650,3 (M+, 100%).

3-Xanop-7-(((3aS,4R,6aR)-4-(4-xs10p-7H-nuppo.io|2,3-d|nupumuaun-7-ui)-2,2-1MuMeTHI-
3a,6a-quruapo-4H-uuknonenrald][1,3]auokcon-6-un)meroxcu)-S-prop-N-(4-

MeTOKCHOEeH3HJ)XHHOJIUH-2-aMUH
F
Ci/ N _Cl
=~
PMB~y” N T N
N s = N
H o><o D

KapOonar uesust (558 wmr, 1,713 mmons) nobasisitu k pactBopy ((3aS,4R,6aR)-4-(4-xmnop-7H-
nuppodo[2,3-dnupumunun-7-mn)-2,2-numetni-3a,6a-quruapo-4H-

wukonental d][ 1,3 |auokcon-6-un)merun-4-merundensoncynbdonara (272 mr, 0,571 Mmonb)
u 3-xjaop-5-prop-2-((4-merokcubensmn)aMuHo)xuHONMMH-7-oma (190 mr, 0,571 mmonb) B
DMF (4 mi) npu 0°C u nepememnBaiu npu 25°C B TeueHue 1 4. B peakiuoHHy0 cMmech
nobasnsm JensHyro Boay (20 mu1) U mepemewiuBaiud B TedeHHe 10 MHHYT, OCaKACHHOE
TBEPAOE BELIECTBO (MIBTPOBAJIM, IPOMBIBATH C TIOMOIIBIO BOABI M BBICYIIHUBAIN IOJ
BAKyyMOM C TIOJIyY€HHEM YKa3aHHOTrO B 3arojioBke coeamneHusi (300 mr, 83%) B BHIe
KOPHUYHEBOrO TBepHoro semecrsa. 'H SIMP (400 MI'y, DMSO-d6) & 8,64 (s, 1H), 8,11 (s,
1H), 7,65 (t, J = 6,1 T'y, 1H), 7,50 (d, J = 3,7 I'u, 1H), 7,36-7,30 (m, 2H), 6,94 (d, J =2,3 I'y,
1H), 6,89-6,79 (m, 3H), 6,60 (d, J = 3,7 'u, 1H), 5,87 (s, 1H), 5,78 (s, 1H), 5,48 (d, J =
5,7 Tu, 1H), 5,05-4,89 (m, 2H), 4,70 (d, J = 5,7 Ty, 1H), 4,64 (d, J = 6,1 ', 2H), 3,71 (s,
3H), 1,45 (s, 3H), 1,30 (s, 3H); LCMS macca/3apsin = 636,34 (M+, 100%).

ITpomesxyTouHble coequHeHus B Tabmume 11 CHHTe3MpOBAIM COTJIACHO MPOTOKOJY PEaKIHH,
AHAJIOTHYHOMY TMpHUMEHsieMOMy st monydyeHust 3-xjop-7-(((3aS,4R,6aR)-4-(4-xmop-7H-
nupposo|2,3-d jmupumunun-7-un)-2,2-gumetnn-3a,6a-guruapo-4H-

ukstonenTal d][ 1,3 |nuokcon-6-mn)merokcn)-S-¢prop-N-(4-MeTOKCUOSH3MIT) X HHOJTNH-2-
aMHHA, C TMPUMEHEHHEM COOTBETCTBYIOLIMX HCXOAHBIX MATEPUAJIOB W MPH TMOAXOISIICH

TEMIIEpaTy pe.



W0/2019/116302 PCT/1B2018/060015
171
Tabmmma 11
Crpyxkrypa u HazBanue o [UPAC IIpumensiemblie Janapie H SIMP u
IIPOMEKY TOUHBIE LCMS
COEZIMHEHUSI

3-Xnop-5-¢pTop-N-(4-
metokcudensnm)-7-(((3aS,4R,6aR)-
4-(4-((4-meToKCHOEH3HIT)aMUHO )-
7H-nuppono|2,3-dmupumuann-7-
un)-2,2,5-tpumerni-3a,6a-Turuapo-
4H-uuknonenra[d][ 1,3 ]auokcon-6-

WJT)METOKCH )XMHOJINH-2-aMUH

((3aS,4R,6aR)-4-(4-((4-
MeTokcnOeH31IT)aMUHO)-
7H-nuppono[2,3-
d]mupumununs-7-mn)-2,2,5-
TpUMETHUI-3a,6a-TUTUAPO-
4H-
uktonental[d][1,3]auokco
J-6-1I)MeTHI-4-
MeTWIOEH30NCy TbQOHAT U
3-xnop-5-¢rop-2-((4-
METOKCUOEH3MJT)aMHUHO)XUH

OJIMH-7-0]1

LCMS wacca/3apsim =
751,61 (M+, 100%)

C~ N Cl
PMB\N\K\NQ\S/\:Q‘ %N(
PMB OXO
3-Xnop-7-((((3aS,4R,6aR)-4-(4-
xyiop-7H-nuppono[2,3-
dnupumuanH-7-un)-2,2-TUMETHII-
3a,6a-nurunpo-4H-

ukionenTa[d][ 1,3 | anokcon-6-
wi)MeTn)Tio)-N,N-6uc(4-

METOKCHUOEH3 W)X MTHOJINH-2-aMUH

((3aS,4R,6aR)-4-(4-Xnop-
7TH-miuppoino[2,3-
d]mupumunus-7-mm)-2,2-
OUMETHI-3a,6a-AUruapo-
4H-
ukjonenTald][ 1,3 Janokco
T-6-UIT)MeTHI-4-
MeTHJIOEH30NCYIbOHAT U
2-(6uc(4-
METOKCHUOEH3MIT)aMHUHO)-3-

XJIOPXHUHOJINH-7-THOJ

'H SIMP (400 MI'w,
DMSO0-d6) & 8,53 (s,
1H), 8,41 (s, 1H), 7,74
(d, T = 86Ty I1H),
7,67 (d, T = 18T
1H), 7,43 (dd, T = 8,5,
19Ty, 1H), 7,26-7,20
(m, 4H), 6,81-6,75 (m,
4H), 638 (d, J =
37T, 1H), 5,98 (d, J
=3,6Tu, 1H), 5,72 (s,
1H), 5,63 (s, 1H), 5,44
(d, T = 57Ty, I1H),
4,57-4,42 (m, SH), 4,28
(d, J = 154T, 1H),
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3,82-3,76 (m, 1H), 3,64
(s, 6H), 1,42 (s, 3H),
1,28 (s, 3H); LCMS
Macca/3apsin = 754,49

(M+, 100%)

7 N
Q\(CI
PMBHNi\:Q\ S N V\N
7-((((3aR,3bS,4aS,5R,5a8)-5-(4-
Xnop-7H-nuppono[2,3-
d]nmupumunus-7-un)-2,2-
AVMMETUITETparuApoLMKIonponal3,
4]umknonenra[1,2-d][ 1,3 Jauokcon-
3b(3aH)-un)merun)tuo)-N-(4-

METOKCHUOEH3MJT)X THOJINH-2-aMUH

((3aR,3bR,4aS,5R,5aS)-5-
(4-Xnop-7H-nuppomno[2,3-
d|nupumunun-7-un)-2,2-
AUMETHJITETPATUAPOLUKIION
pomna[3,4|uuknonenTal 1,2-
d][1,3]auokcon-3b(3aH)-
WI)MeTHI-4-

MeTHIOEeH30NCy TbQOHAT U
2-((4-
METOKCUOEH3MJT)aMUHO)XUH

OJIMH-7-THOJI

'H SAMP (400 MI'w,
xjopodopm-d) 6 8,68
(s, 1H), 7,76 (d, J =
8,0Tw, 1H), 7,64 (d, J
= 1,8y, 1H), 7,48 (d,
J = 83Ty, 1H), 7,39
(d, J = 3,6Ty, 1H),
7,37-7,32 (m, 2H), 7,20
(dd, J = 8,4, 19T,
1H), 6,93-6,87 (m, 2H),
6,59 (d, J = 88Tw,
1H), 6,55 (d, J =
3,6 T, 1H), 5,39 (dd, J
=72, 1,5y, 1H), 5,21
(s, 1H), 4,65 (d, J =
53Tw, 2H), 4,64-4,60
(m, 1H), 3,82 (s, 3H),
3,62 (d, J = 133 T,
1H), 3,43 (d, J =
13,3 'y, 1H), 1,76-1,73
(m, 1H), 1,60 (s, 3H),
1,33-1,30 (m, 1H), 1,26
(s, 3H), 1,12-1,06 (m,
1H); LCMS
Macca/3apsin = 614,21

(M+, 100%)
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3-Xuaop-7-(((3aS,4R,6aR)-4-(4-xa0p-7H-nuppono|2,3-d|nupumuaun-7-ui)-2,2,6a-
TpuMeTHJI-3a,6a-n1uruapo-4H-uuknonenrad][1,3]anoxcon-6-un)meroxcu)-S-prop-N-(4-

MeTOKCHOEeH3HJ)XHHOJIUH-2-AMUH
F
Ol N. L Cl
@50@@ P
PMB~ N T N
N N Ny
” K

K nepememmBaemomy pactsopy ((3aS,4R,6aR)-4-(4-xnop-7H-nupposno|2,3-d|mupumunun-7-
wn)-2,2,6a-rpumeri-3a,6a-nurunpo-4H-uuknonenra[d][ 1,3 ] nnokcon-6-mn)meraHona

(250 mr, 0,745 mmonp) u  3-xJ0p-5-PpTOp-2-((4-METOKCUOEH3MIT)aMUHO )X UHOJINH-7-0J1a
(297 mr, 0,893 mmonp) B Tomyose (2 mi) pobaemsun  Tpudenmndochun (234 wr,
0,893 MMOINIb) M mepeMelMBaId B TEYEHHE S5 MHHYT, 3aTeM no0aBisuin no kammsiM DEAD
(0,118 M, 0,745 mmonb) mpu 25°C u peakuMoHHYK cmech nepememuBanu npu 90°C B
TedyeHue 2 yacos. JleTyuue BelecTBa ynaJsud i1 vacuo W TOJNYyYEHHBIH OCTaTOK OYMIIANIU C
nomombto npudopa Combiflash (Rf200, Teledyne/Isco) Ha xononke Redisep® Ry c
rpanueHTHbIM smonpoBaHueM (ot 0 no 50%) sTunaneratoM B meTposieiiHOM s¢upe ¢
MOJIyYEHHEM YKa3aHHOTO B 3arojioBke coeauHenus (420 mr, 87%) B Buae rps3HO-0€Oro
TBEPIOTO BEIECTBA. 'H sMP (400 MI'u, DMSO-d6) 6 8,70 (s, 1H), 8,12 (s, 1H), 7,69 (t, J =
6,1 T'u, 1H), 7,48 (d, J = 3,7 'y, 1H), 7,42-7,36 (m, 1H), 7,36-7,30 (m, 2H), 6,97 (d, J =
2,2 T'u, 1H), 6,88-6,86 (m, 2H), 6,62 (d,J =3,6 'y, 1H), 5,86 (d, J =2,8 'y, 1H), 5,68 (d, J =
2,5Tu, 1H), 5,08 (d, J=15,5T1, 1H), 4,89 (d, J = 15,51, 1H), 4,65 (d, J = 6,0 I'u, 2H), 4,25
(s, 1H), 3,70 (s, 3H), 1,55 (s, 3H), 1,41 (s, 3H), 1,34 (s, 3H); LCMS wmacca/3apsin = 650,34
(M+, 100%).

7-(2-((3aS,4R,6aR)-4-(4-Amuno-7H-nuppono|2,3-d|nupumuaun-7-uma)-2,2-1HMeTHI-

3a,6a-quruapo-4H-uuknonenrald][1,3]auoxcon-6-un)3Tun)-N-Me THIXHHOTHH-2-aMUH
% Q N NH2

Py

b oxo

B cmecy 7-(2-((3aS,4R,6aR)-4-(4-xnop-7H-nuppono[2,3-d | mupumunun-7-mn)-2,2- TuMeTHII-

3a,6a-murunpo-4H-mknonenrta[d][ 1,3 |auokcon-6-mn)a T )-N-MeTHIX UHOJTUH-2-aMIUHA
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(0,100, 0,210 mmonp) B guokcane (3 mi) pobaemsiim  BomH. ammmak (0,227 mu,
10,50 mmonp) mipu 25°C u peakimoHHy0 cMech nepemermnnBaiy npu 130°C B Tedenue 16 4.
PeakunonHyro cmech pa30aBisid  CONEBBIM pacTBOpoM (20 MiI) W 3KCTParupoBaId
stunaneratoM (20 mir). Crion pas3nensyiy, OpraHuYecKUil CJION BBICYIIUBAJIN HaJ O€3BOIHBIM
Na,SO4, punpTpoBamu U KOHLEHTPUPOBAIH in vacuo ¢ noiaydeHneM 0,15 r HEOUHIIEHHOTO
coenunenus. [lomydeHHsbIll ocTarok ounmanu ¢ nomombio npudopa Combiflash (Rg200,
Teledyne/Isco) na kononke Redisep® R¢ ¢ rpaguentHhiM smounpoBanueM (ot 0 mo 5%)
METaHOJIOM B JHMXJIOPMETaHE C TMOJyueHUEeM yKa3aHHOro B 3arojioBke coeauHenwus (0,07 r,

73%) B BUAe rps3HO-0Oenoro Teepaoro semectsa. LCMS macca/zapsn = 457,2 (M+1; 40%).

IIpome:xyTouHbIe coeMHEeHus B Tabnune 12 CUHTe3UpOBAIN COTJIACHO MPOTOKOJY pPEeakiuH,
aHAJIOTUYHOMY TpuMeHseMoMmy mans  noaydenus  7-(2-((3aS,4R,6aR)-4-(4-amuno-7H-
nuppodo[2,3-dnupumunun-7-mn)-2,2-numetni-3a,6a-quruapo-4H-

uknonentald][ 1,3 |auokcon-6-un)atii)-N-MeTHIXHHOUH-2-aMUHa, v NPUMEHEHUEM
COOTBETCTBYIOLIUX HMCXOAHBIX MaTepuasnoB (BMecTo BOAH. NHj3 Takke MOXET NMPUMEHATHCS

7 1. NH3 B MeOH).

Tabnuua 12

Crpyxkrypa u Ha3Banue o [IUPAC | Ilpumensiemoe Jannbie 'H SIMP u LCMS
MIPOMEIKY TOUHOE
COETMHEHHE

Xnop-7TH-tmuppono[2,3- | xaopodopm-d) 6 8,35 (s,

— 1
‘ Q/\\(NHZ 7-(2«(3aS AR 6aR)y4-4- | TH _ AMP (400 M,
Q\ N sz NN
: K

d]mupumunuH-7-m)- 1H), 7,86 (d, J = 89T,
7-(2-((328 4R 6aR -4-(4-AuHo- 2,2-numMeTua-3a,6a- 1H), 7,58-7,53 (m, 2H), 7,15
7H-niuppoino|2,3-dmupumunus-7- Anruapo-4H- (dd, J =82, 1,7Tu, 1H),
11)-2,2-TMeTI- 3,68~ TUTHAPO- mukjonenta[d][1,3]auok | 6,62 (d, J = 89T, 1H),
4H-muknonentald][ 1,3 ]auokcon-6- cont-6-um)oru)-N- 6,31 (d, J = 3.6I'n, 1H),
1) THT)-N- LK 05y THTX HHOTHH- UKIOOy THiXHHONMHMH-2- | 6,09 (d, J = 3,6 Ty, 1H),

aMUH 5,75 (s, 1H), 5,51-5,45 (m,

2-aMHH
2H), 5,26 (d, J = 6,0T,

1H), 5,15 (s, 2H), 4,47 (d, J
=5,7Ty, 1H), 4,45-4,37 (m,
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1H), 3,19-3,01 (m, 2H),
2,87-2,68 (m, 2H), 2,57-
2,46 (m, 2H), 2,02-1,93 (m,
2H), 1,89-1,79 (m, 2H), 1,50
(s, 3H), 1,37 (s, 3H); LCMS
Macca/3apsig = 4973 (M+1;
70%)

F
H,

N N NQ/N
o_ 0
X

7-(2-((3aS,4R ,6aR )-4-(4-AmuHo-
7H-nuppono|2,3-dmupumuamn-7-
wn)-2,2-numeTri-3a,6a- muruapo-
4H-uuknonenra[d][ 1,3 ]auokcon-6-

WI1)3THI)-3-(PTOPXUHOJIMH-2-aMHUH

7-(2-((3aS,4R,6aR)-4-(4-
Xnop-7H-nuppono[2,3-
d]mupumunus-7-mn)-
2,2-numeTun-3a,6a-
auruapo-4H-
uuktonenrta[d][1,3]auok
COJI-0-MJT)3THIT)-3-

(G TOpXHHOMNH-2-aMUH

"H SIMP (400 MI't;, DMSO-
d6) & 8,05 (s, 1H), 7,79 (d, J
= 11,8 T, 1H), 7,60 (d, J =
8,2I'u, 1H), 7,41 (s, 1H),
7,19 (d, T = 82Tu, 1H),
6,96 (s, 2H), 6,72 (s, 2H),
6,35-6,31 (m, 2H), 5,54 (s,
1H), 5,50 (s, 1H), 5,29 (d, J
=5,9Tn, 1H), 435 (d, J =
57Tu, 1H), 3,10-2,93 (m,
2H), 2,70-2,60 (m, 2H), 1,37
(s, 3H), 1,24 (s, 3H); LCMS
macca/3apsin = 461,3 (M+1;
60%)

»
N N sz NN
O7<O
7-(2-((3aS,4R ,6aR )-4-(4- AMuHO-
7H-niuppono|2,3-dnupumunus-7-
win)-2,2-mumMeTu-3a,6a- Turuapo-

4H-uuknonenra[d][ 1,3 ]nuokcon-6-

WJT)3THIT)-3-XJIOPXUHOJIMH-2-aMHIH

3-Xnop-7-(2-
((3aS,4R,6aR)-4-(4-
xjop-7H-uppono[2,3-
d|nupumunns-7-nn)-
2,2-numeTun-3a,6a-
auruapo-4H-
ruksonentald][ 1,3 ] ok
COJI-0-
WUT)3TUI)XHHOJIUH-2-

dMHH

'H SIMP (400 MI', DMSO-
d6) & 8,17 (s, 1H), 8,05 (s,
1H), 7,61 (d, J = 83T,
1H), 7,41 (d, J = 1,6
1H), 7,19 (dd, T = 82,
1,7Tn, 1H), 6,98 (s, 2H),
6,69 (s, 2H), 6,41 (d, J
3,6Tu, 1H), 6,35 (d, J
3,5Tu, 1H), 5,55 (s, 1H),
551 (s, 1H), 5,29 (d, J
57Tu, 1H), 4,36 (d, J

—
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5,7Tw, 1H), 3,09-2,94 (m,
2H), 2,72-2,56 (m, 2H), 1,37
(s, 3H), 1,28 (s, 3H); LCMS
Mmacca/3apsig = 477,05 (M+;
20%)

; ~\__NH,

PMB~\” N A NN
H OXO

7-(2-((3aS,4R ,6aR )-4-(4- AMuHoO-
7H-nupponol[2,3-d|nupumunus-7-
win)-2,2-numeTn-3a,6a-Turupo-
4H-uuknonenra[d][ 1,3 | anokcon-6-
Wi )3TH)-3-6pom-N-(4-

METOKCHOEH3MIT)XUHOJINH-2-aMHUH

3-bpom-7-(2-
((3aS,4R,6aR)-4-(4-
xnop-7H-muppono[2,3-
d]mupumunuH-7-mt)-
2,2-numeTun-3a,6a-
auruapo-4H-
uukionenrta[d][1,3]auox
con-6-m)aTi)-N-(4-
METOKCUOEH3MIT )X UHOJIH

H-2-aMUH

"H SIMP (400 MI't, DMSO-
d6) & 8,35 (s, 1H), 8,07 (s,
1H), 7,60 (d, J = 82T,
1H), 7,45 (s, 1H), 7,38-7,31
(m, 2H), 7,22-7,16 (m, 2H),
7,01 (s, 2H), 6,88-6,82 (m,
2H), 6,52 (d, J = 3,5Tu,
1H), 6,40 (d, T = 3,6 Tn,
1H), 5,56 (s, 1H), 5,52 (s,
1H), 5,30 (d, T = 5,7Tn,
1H), 4,66-4,61 (m, 2H), 4,38
(d, J=5,6Tw, 1H), 3,69 (s,
3H), 3,06-2,93 (m, 2H),
2,70-2,59 (m, 2H), 1,38 (s,
3H), 1,27 (s, 3H); LCMS
macca/3apsin = 641,97 (M+;
60%)

F
T\ NH
CIN/Q/\\’S 2
N N 5'7<"b N~

7-(2-((3aS,4R ,6aR )-4-(4-Amuno-
7H-nupponol2,3-d|nupumunus-7-
win)-2,2-mumMeTn-3a,6a-Turuapo-
4H-muxnonentald][1,3]auokcon-6-

WIT)3THIT)-3-XJI0P-5-QTOPXMHOINH-

3-Xnop-7-(2-
((3aS,4R,6aR)-4-(4-
xjop-7H-upporno[2,3-
d|nupumunns-7-nn)-
2,2-numeTun-3a,6a-
auruapo-4H-
rukyionentald][ 1,3 ] auok
COJI-6-HJT)3THI)-5-

($TOPXUHONMHMH-2-aMUH

'H SIMP (400 MI', DMSO-
d6) & 8,17 (d, T = 0,7 T,
1H), 8,05 (s, 1H), 7,26 (s,
1H), 7,05 (dd, T = 11,1,
1,4Ty, 1H), 7,01-6,91 (m,
4H), 6,41 (d, J = 3,5T

1H), 6,35 (d, J = 3,5TL
1H), 5,54 (s, 1H), 5,51 (s,
1H), 530 (d, J = 577w

1H), 4,37 (d, J = 57T,

2
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2-aMHUH

1H), 3,07-2,95 (m, 2H),
2,71-2,56 (m, 2H), 1,37 (s,
3H), 1,27 (s, 3H); LCMS
macca/3apsan = 495,05 (M+;
40%)

"H SIMP (400 MI't, DMSO-

F
BrQ\\(NHZ A T a6y 6 834 65 180, 505 G
" 5><"© e Boc K 1H), 7,25 (s, 1H), 7,04 (dd, J
=11,0, 1,4 Ty, 1H), 6,97 (s,
7-(2-((3aS,4R,6aR )-4-(4-AmuHo- 2H), 6,86 (s, 2H), 6,43 (d, J
7H-nupponol2,3-d|nupumunus-7- =3,5Tu, 1H), 6,37 (d, J =
wn)-2,2-numeTri-3a,6a- uruapo- 3,5Tu, 1H), 5,55 (s, 1H),
4H-uuknonenra[d][ 1,3 ]auokcon-6- 5,51 (s, 1H), 5,30 (d, J =
WI1)3THI)-3-0pOM-S5-(PTOPXUHOJHH- 57Tu, 1H), 4,38 (d, J =
2-aMUH 5,7Tu, 1H), 3,08-2,95 (m,
2H), 2,71-2,58 (m, 2H), 1,37
(s, 3H), 1,28 (s, 3H); LCMS
macca/3apsin = 541,20

(M+2; 100%)
3-Xop-7-(2- TH SIMP (400 MI'u, DMSO-

F
CI‘N/?\(NHZ
z
H-N =N S N \N
2 dxb N

7-(2-((3aS,4R ,6aR )-4-(4-Amuno-
7H-niupponol[2,3-dnupumunus-7-
win)-2,2-mumMeTu-3a,6a- Turuapo-
4H-muknonentald][ 1,3 ]auokcon-6-
WJT)3THIT)-3-XJI0P-6-)TOPXMHOINH-

2-aMUH

((3aS,4R,6aR)-4-(4-
xjop-7H-uppono[2,3-
d|nupumunus-7-nn)-
2,2-numeTun-3a,6a-
nuruapo-4H-
rukyionenta[d][ 1,3 Jauok
COJI-6-HJT)3THIT)-6-

(TOPXUHONMHMH-2-aMUH

d6) & 8,17 (s, 1H), 8,06 (s,
1H), 7,53-7,44 (m, 2H), 6,99
(s, 2H), 6,71 (s, 2H), 6,52
(d, J =3,5Tw, 1H), 6,40 (d,
J = 3,5Tuy, 1H), 5,57 (s,
1H), 5,55 (s, 1H), 532 (d, J
=5,7Tw, 1H), 4,40 (d, J =
5,7Tw, 1H), 3,12-2,99 (m,
2H), 2,70-2,56 (m, 2H), 1,36
(s, 3H), 1,28 (s, 3H); LCMS
Macca/3apsig = 494,99 (M+;
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20%)

Cl/ Q N/?\(NHZ
@
HyN E i 3 NN

Jal

7-(2-((3aS,4R ,6aR )-4-(4-Amuno-
7H-nmpponol2,3-d|nupumunus-7-
wi)-2,2-numeTn-3a,6a-Turupo-
4H-uuknonenra[d][ 1,3 ]nuokcon-6-

WI1)3TII)-3-XJI0P-8-QTOPXUHOINH-

3-Xnop-7-(2-
((3aS,4R,6aR)-4-(4-
xjnop-7H-uppono[2,3-
d]nupumMunus-7-mmn)-
2,2-numeTun-3a,6a-
auruapo-4H-
rukJyonenta[d][ 1,3 |ouok
COJI-6-MJT)3THII )-8-

(TOPXUHOIHNH-2-aMUH

LCMS  wmacca/zapsin =
495,30 (M+; 70%)

2-aMUH
cl _ 3,5-Auxnop-7-(2- LCMS wmacca/zapsim = 511,2
C'NQ/\\(NHZ ((3a8,4R 6aR )-4-(4- (M+; 100%)
=N 2 NN
FeN s o 7 xJjiop-7H-mpposno|2,3-

X

7-(2-((3aS,4R ,6aR )-4-(4- AMuHO-
7H-nupponol[2,3-d|nupumunus-7-
win)-2,2-nuMeTu-3a,6a- TIuruapo-
4H-uuknonenra[d][ 1,3 ]auokcon-6-

WI1)3THI)-3,5-AUXIOPXUHOJIUH-2-

d]mupumunus-7-mn)-
2.2-mumeTHI-3a,6a-
auruapo-4H-
ukjonenta[d][ 1,3 Jauok
COJI-6-

WUJT)3TUJ)XHHOJIUH-2-

aAMUH AMHUH
%N < =\ . | 4XuopT- TH SIMP (400 MI';, DMSO-
/ N 2

N/)D\/\@’ N/ [ ((3aS,4R,6aR)-2,2- d6) 5 8,19 (d, J = 7,0 T,

d b 7

A
7-((3aS,4R,6aR)-2,2-[Ilumernn-6-
(2-(3-meTmnumunasol 1,2-
alnmupuauH-7-un)3TIN)-3a,62a-
auruapo-4H-
mukionenTa[d][ 1,3 ] anokcon-4-

un)-7H-nuppono[2,3-

auMeTrin-6-(2-(3-
mMeTunumuaaszolf 1,2-
a|mUpUIUH-7-WT)3THII)-
3a,6a-nurunpo-4H-
rukyionentald][ 1,3 ] ok
con-4-um)-7H-
nuppoo[2,3-

d]mupumunuH

1H), 8,04 (s, 1H), 7,43 (s,
1H), 731 (d, T = 1,1T
1H), 6,98 (s, 2H), 6,91 (dd, J
=71, 1,7 Ty, 1H), 6,44 (d, J
=3,5Ty, 1H), 6,35 (d, J =
3,5Tw, 1H), 5,55 (s, 1H),
5,50 (s, 1H), 5,32 (d, J
56Ty, 1H), 4,38 (d, J
57Ty, 1H), 3,02-2,91 (m,
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d]mupumunuH-4-aMuH 2H), 2,71-2,57 (m, 2H), 2,45
(d, J=1,0Ig, 3H), 1,38 (s,
3H), 1,28 (s, 3H); LCMS
Mmacca/3apsig = 430,98 (M+;
30%)
HNC "H SIMP (400 MTI't, DMSO-
N NH, d6) 6 9,42 (s, 2H), 8,06 (s,
‘ 73 4-Xnop-7-
iz NN
o_.0O

A

7-((3aS,4R,6aR )-6-(2-(2-AmuHo-
3,3-numerun-3H-unnon-6-
WI)3THI)-2,2-iuMeTn1-3a,0a-
aurunpo-4H-

uukonentald][ 1,3 Jauokcon-4-
wn)-7H-nuppono[2,3-

d]nmupumunuH-4-aMuH

((3aS,4R,6aR)-6-(2-(3,3-
OUMETHII-2~(METHIITHO)-
3H-unm0a-6-171)3TH)-
2,2-numeTni-3a,6a-
auruapo-4H-
uukonenrta[d][ 1,3 ]auox
con-4-mn)-7H-
nuppoio[2,3-

d]mupumunux

1H), 7,10-6,95 (m, 4H), 6,45
(s, 2H), 5,56 (s, 1H), 5,51 (s,
1H), 5,28 (d, J = 5,6,
1H), 437 (d, J = 5,71,
1H), 3,02-2,84 (m, 2H),
2,65-2,54 (m, 2H), 1,46 (s,
6H), 1,36 (s, 3H), 1,28 (s,
3H); LCMS wmacca/3apsin =
459,36 (M+1; 20%)

HZNN/?/\\\'\(INHZ
dxb =~

6'-(2-((3aS,4R 6aR )-4-(4-Amuno-
7H-nmupponol|2,3-dnupumunus-7-
win)-2,2-mumMeTu-3a,6a- Turuapo-
4H-muknonentald][ 1,3 ]auokcon-6-
un)3tuin)cnupo| nukinodyran-1,3'-

WHI0|-2'-aMuH

6'-(2-((3aS,4R,6aR)-4-
(4-Xnop-7H-
nuppoo[2,3-
d|nupumunns-7-mn)-
2,2-numeTun-3a,6a-
nuruapo-4H-
rukgionentald][ 1,3 ] auok
COJ-6-1J1)3THI)-2'-
(MeTUITHO)CIIHPO[ LIUKJIIO

Oyran-1,3"-unnon]|

'H SIMP (400 MTI't;, DMSO-
d6) & 8,06 (s, 1H), 7,64 (d, J
=7,6 T'y, 1H), 7,09-6,97 (m,
4H), 6,47-6,40 (m, 2H), 5,55
(s, 1H), 5,50 (s, 1H), 5,28
(d, J=5,7Tu, 1H), 4,37 (d,
J = 56T 1H), 2,99-2,87
(m, 2H), 2,83-2,71 (m, 2H),
2,64-2,53 (m, 2H), 2,36-
2,29 (m, 2H), 2,27-2,16 (m,
2H), 1,37 (s, 3H), 1,28 (s,
3H); LCMS wmacca/zapsig =
472,3 (M+2; 100%)
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7 )N
QN@\O/\@‘N/Q\\( 2
N R
” o

7-(((3aS,4R ,6aR)-4-(4-Amuno-7H-
nupposio| 2,3-d [mupumunus-7-m)-
2,2-numetun-3a,6a-guruapo-4H-
muknonenTal[d][ 1,3 | anokcon-6-
WT)METOKCH )-N-MeTHIX MHOJTNH-2-

dAMUH

7-(((3aS,4R,6aR)-4-(4-
Xnop-7H-nuppodno[2,3-
d]nupumunns-7-nn)-
2,2-numeTun-3a,6a-
auruapo-4H-
rukJyonenta[d][ 1,3 |ouok
COJ-6-nm)MeTokcu )-N-

METHJIXUHOJMNH-2-aMUH

'H SIMP (400 MI'y, DMSO-
d6) & 8,08 (s, 1H), 7,80 (d, J
= 89T, 1H), 7,57 (d, J =
8,7y, 1H), 7,15 (s, 1H),
7,06 (s, 2H), 6,90 (dd, J =
8,6,2,4 ', 1H), 6,86 (d, J =
36Ty, 1H), 6,64 (d, J =
8,9T'u, 1H), 6,52 (d,
3,6Tu, 1H), 5,84 (s,
5,65 (s, 1H), 5,42 (d
56T, 1H), 4,93 (s,
453 (d, T = 57T,
293 (d, T = 48T,
1,46 (s, 3H), 1,30 (s,
LCMS  wmacca/zapsin =
459,40 (M+1; 30%)

F
Cl~7 N o NH,
PMB\ N s 3 N N
” K

7-(((3aS,4R ,6aR)-4-(4-Amuno-7H-
npposo|2,3-d jnupumunun-7-mi)-
2,2-numetun-3a,6a-guruapo-4H-
mukonenTal[d][ 1,3 ] anokcon-6-
WI)METOKCH )-3-x510p-5-pTop-N-(4-

METOKCUOEH3 M) X MTHOJINH-2-aMUH

3-Xnop-7-
(((3aS,4R,6aR)-4-(4-
xjop-7H-muppono[2,3-
d]mupumunus-7-wmn)-
2,2-numeTun-3a,6a-
auruapo-4H-
rukjonenta[d][ 1,3 Jauok
COJI-6-HJT)METOKCH)-5-
¢drop-N-(4-
METOKCHUOEH3UIT)XHHOJIN

H-2-aMHH

'H SIMP (400 MI't, DMSO-
d6) & 8,11 (s, 1H), 8,07 (s,
1H), 7,67 (t, T = 6,2 T, 1H),
7,36-7,31 (m, 2H), 7,01 (s,
2H), 6,94 (d, T = 22T,
1H), 6,90-6,81 (m, 4H), 6,51
(d, T =3,6Tw, 1H), 5,83 (s,
1H), 5,65 (s, 1H), 5,42 (d, J
= 57Tu, 1H), 494 (q, J =
153 'y, 2H), 4,65 (d, J
6,1 T, 2H), 4,55 (d, J
5,7Tu, 1H), 3,70 (s, 3H),
1,43 (s, 3H), 1,29 (s, 3H);
LCMS  wmacca/zapsim =
617,34 (M+; 100%)
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7 X __NH
PMB /C\N\Q\H/\ON:;\\( i
N iz N
H oxo N~

N7-(((3aS,4R,6aR)-4-(4-Amuno-
7H-nmppomnol2,3-d|nupumunus-7-
wi)-2,2-numeTni-3a,6a-TuruIpo-
4H-nuxnonenTtald][ 1,3 ]nuokcomn-6-
un)metni)-N2-(4-
METOKCUOEH3WIT)XUHOINH-2,7-

ITHUaMUH

N7-(((3aS,4R ,6aR)-4-(4-
Xnop-7H-nuppodno[2,3-
d]nupumunns-7-nn)-
2,2-numeTun-3a,6a-
auruapo-4H-
rukJyonenta[d][ 1,3 |ouok
con-6-um)meTin )-N2-(4-
METOKCHOEH3HIT )X UHOJIU

H-2,7-nuaMuH

LCMS  wmacca/zapsimn = =
564,40 (M+1; 100%)

NH

N 2
= - N
PMB«H N dxb 54

N7-(((3aS,4R,6aR)-4-(4-AmuHo-
7H-nuppono|2,3-d|nupumunus-7-
wn)-2,2-numeTri-3a,6a- Turuapo-
4H-uuknonenra[d][ 1,3 ]auokcon-6-
wn)metui)-N2-(4-
MeTokcuOeH3m)-N7-

METIIXHHOJIMH-2, 7-THaMUH

N7-(((3aS,4R ,6aR)-4-(4-
Xnop-7H-nmupposno[2,3-
d]mupumunus-7-wmn)-
2,2-npumetun-3a,6a-
auruapo-4H-
uuktonenrta[d][ 1,3 ]nuok
co-6-ummeTn)-N2-(4-
MeTOKcHuOeH3m)-N7-
METUJIXUHOJUH-2,7-

NTUaMUH

LCMS  wmacca/zapsan =
576,95 (M-1; 100%)

7 N NH,
(\\Qs/\G‘ ?/\\g
PMB—y” =N T Ns

H % -

7-((((3aS,4R,6aR )-4-(4-AmuHo-
7H-nmuppono|2,3-djnupumunus-7-
wi)-2,2-mumMeTu-3a,6a-Turuapo-
4H-uuknonenra[d][ 1,3 ]nuokcon-6-
WI)MeTHI)THO)-N-(4-

METOKCHOEH3WJI)XMHOJINH-2-aMUH

7-((((3aS,4R ,6aR)-4-(4-
Xnop-7H-nuppono[2,3-
d|nupumunns-7-nn)-
2,2-numeTun-3a,6a-
nuruapo-4H-
rukgonentald][ 1,3 ] ok
COJI-6-HIT)METHIT)THO )-N-
4-
METOKCHUOEH3HIT )X UHOJT!

H-2-aMHH

'H SIMP (400 MTI', DMSO-
d6) & 8,03 (s, 1H), 7,84 (d, J
= 89T, 1H), 7,57 (d, J =
8,3y, 1H), 7,49 (s, 2H),
7,36-7,26 (m, 2H), 7,18 (d, J
= 84T, 1H), 6,96 (s, 2H),
6,84 (d, T = 82T, 2H),
6,82-6,76 (m, 1H), 6,16 (s,
1H), 6,01 (s, 1H), 5,76 (s,
2H), 5,71 (s, 1H), 5,54 (s,
1H), 5,38 (s, 1H), 4,55 (s,
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1H), 434 (d, J = 55T,
1H), 4,19 (d, J = 152 T,
1H), 3,70 (s, 3H), 1,42 (s,
3H), 1,27 (s, 3H); LCMS
macca/3apsan = 580,83 (M+;
100%)

(PMB),N

Cif "\ NH

KJQSA@‘Q\\( 2
sz NN
K

7-((((3aS,4R,6aR )-4-(4-AmuHo-
7H-nupponol[2,3-d|nupumunus-7-
win)-2,2-numeTun-3a,6a-Turupo-
4H-uuknonenra[d][ 1,3 | anokcon-6-
WI)MEeTII)THO)-3-x510p-N,N-61c(4-

METOKCHOEH3MIT)XUHOJINH-2-aMHUH

3-Xnop-7-

((((32S,4R 6aR)-4-(4-
xnop-7H-nupponol[2,3-
d]HHpHMHI[HH-7-HJ1)-
2,2-mumeTni-3a,6a-
/:lI/Im/:[po-4H_
uuktonenrta[d][1,3]auok

COJI-0-HJT)METHIT)THO)-

LCMS  wmaccazapsan =
735,61 (M+; 80%)

N,N-6uc(4-

METOKCHUOEH3HIT )X MTHOJIU

H-2-aMHUH

— I
CIN% 3-Xuop-7-(2- H SIMP (400 MTI'w, DMSO-
oSN /U N | ((32S.4R,6aR)-4-(2- d6) & 8,43 (s, 1H), 8,17 (s,
2 o__0 Y
>< NH, | xyop-7H-tmuppoino[2,3- 1H), 7,61 (d, J = 83T,

7-(2-((3aS,4R ,6aR )-4-(2-Amuno-
7H-nmuppono|2,3-d|nupumunus-7-
win)-2,2-mumMeTu-3a,6a-Turuapo-
4H-muknonentald][1,3]auokcon-6-

WJT)3THIT)-3-XJIOPXUHOJIHH-2-aMHIH

d]mupumunus-7-mn)-
2,2-numeTun-3a,6a-
nuruapo-4H-
rukgonenta[d][ 1,3 Jauok
COJI-0-
WUT)3TUI)XHHOJIUH-2-

dAMHH

1H), 7,40 (d, J = 15T,
1H), 7,28 (s, 2H), 7,19 (dd, J
=83, 1,7T, 1H), 6,69 (s,
2H), 6,23 (d, J = 3,71,
1H), 6,03 (d, J = 3,6Tn,
1H), 5,46 (s, 1H), 543 (s,
1H), 5,33 (d, J = 57T,
1H), 436 (d, J = 56T,
1H), 3,102,903 (m, 2H),
2,67-2,56 (m, 2H), 1,36 (s,
3H), 1,28 (s, 3H); LCMS
macca/3apsan = 476,98 (M+;

2

2

2
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100%)

F

PMB~\~ "N S NN
H o><o

7-(2-((3aS,4R ,6aR )-4-(4-AmuHo-5-

¢Top-7H-nuppono[2,3-

3-bpom-7-(2-
((3aS,4R,6aR)-4-(4-
xJjiop-5-¢pTop-7H-
nuppono[2,3-
d|mupumunuH-7-mt)-

2,2-numeTun-3a,6a-

'H SIMP (400 MI't, DMSO-
d6) & 8,35 (s, 1H), 8,06 (s,
1H), 7,60 (d, J = 83Tm,
1H), 7,45 (s, 1H), 7,36-7,31
(m, 2H), 7,21-7,16 (m, 2H),
6,95 (s, 2H), 6,86-6,82 (m,

d|nupumunus-7-un)-2,2-numerua- | Auruapo-4H- 2H), 6,35 (d, J = 2,1 T,
3a,6a-nurunpo-4H- rukionenta[d][1,3]ouok | 1H), 5,58 (s, 1H), 5,48 (s,
muknonenTa[d][ 1,3 | anokcon-6- co-6-m )3T )-N-(4- 1H), 528 (d, J = 5,61,
un)3Tu)-3-6pom-N-(4- merokcubensmwn)xunonu | 1H), 437 (d, J = 5,6,
METOKCUOEH3UIT)XUHOUH-2-aMUH | H-2-aMHH 1H), 427 (d, J = 41T,
2H), 3,68 (s, 3H), 3,05-2,97
(m, 2H), 2,67-2,57 (m, 2H),
1,36 (s, 3H), 1,27 (s, 3H),
LCMS  wmacca/zapsn =
660,97 (M+1; 25%)
ol N:_}\\(NHz 3-Xnop-7-(2- JluacTepeoMepHyI0  CMECh
HN =\ S NN ((3aS,4R,6aR)-4-(4- pa3mensiii ¢ MOMOIIBIO

)

7-(2-((3aS,4R ,6aR )-4-(4-Amuno-
7H-nmuppono|2,3-d|nupumunus-7-
win)-2,2-mumMeTu-3a,6a-Turuapo-
4H-muknonentald][1,3]auokcon-6-
WUT)TIPOTINIT ) -3 -XJIOPX UHOJIMH-2 -

dAMUH

xjop-7H-muppono[2,3-
d]mupumunus-7-mn)-
2,2-numeTun-3a,6a-
nuruapo-4H-
rukgonenta[d][ 1,3 Jauok
COJ-6-
VUT)TTPOTTAJT )X MHOJTH-2-

dAMHH

XUPaJIbHOW MpenapaTUuBHON

HPLC.

Bpemss nporona (MuH.):
10,00, ob0beM BBOAUMOIL
npober: 5,00 MK, UIHHA

BOJIHBL, 225 HM.

HEX 0,1%

DEA IPA DCM 60 40 A
~C 1,2MJI 10 MHUH.
CxkopocTb MOTOKA:
1,2 mMi1/MuH. Kononka:

CHIRALPAK TA CRL-027
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OLD, TeMmneparypa

kosioHku: 25,0°C.

IMonsuxHas daza A:
HEX 0,1% DEA,
MOJIBIKHAS daza C:
IPA:DCM, noxsmxkHas pasza
B: NA, noxgsmwxkHas daza D:

NA.
Junacrepeomep 1:

IH SIMP (400 My,
DMSO-d6) & 8,17 (s, 1H),
8,04 (s, 1H), 7,61 (d, J =
8,2T'n, 1H), 7,38 (s, 1H),
7,16 (dd, J = 8,1, 16T,
1H), 6,98 (s, 2H), 6,67 (s,

2H), 632 (d, J = 3,5Tw,
1H), 6,29 (d, J = 3,6Tw,
1H), 5,55 (s, 1H), 5,52 (s,
1H), 541 (d, J = 58T,
1H), 435 (d, J = 58T,

1H), 3,12-3,03 (m, 1H),
2,96-2,90 (m, 1H), 2,88-
2,81 (m, 1H), 1,31 (s, 3H),
127 (s, 3H), 1,17 (d, J =
68Tu,  3H), LCMS
macca/3apsan = 491,36 (M+;
80%).

Juacrepeomep 2:

IH SIMP (400 MIy,
DMSO-d6) & 8,17 (s, 1H),
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8,06 (s, 1H), 7,61 (d, J =
82Ty, 1H), 7,36 (s, 1H),
7,15 (dd, J = 83, 1,6Tw,
1H), 6,97 (s, 2H), 6,67 (s,
2H), 6,56 (d, J = 3,6TL,
1H), 6,44 (d, J = 3,6TL,
1H), 5,60-5,56 (m, 1H), 5,52
(d, J=2,5Tu, 1H), 5,34 (d,
J=5,7Tu, 1H), 4,40 (d, J =
57Tw, 1H), 3,13-3,04 (m,
1H), 2,93 (q, J = 72Tw,
1H), 2,83 (d, J = 10,0 'y,
1H), 1,40 (s, 3H), 1,28 (s,
3H), 1,14 (d, J = 6,81,
3H); LCMS wmacca/3apsin =
491,36 (M+; 80%)

Bre/ N NH
PMB~ %ﬁ
7-(2-((3aS,4R ,6aR )-4-(4-Amuno-
7H-nuppono[2,3-d|nupumunus-7-
win)-2,2-mumMeTu-3a,6a- Turuapo-
4H-muknonentald][1,3]auokcon-6-
wn)nponui)-3-6pom-N-(4-

METOKCUOEH3 W)X MTHOJINH-2-aMUH

3-bpom-7-(2-
((3aS,4R,6aR)-4-(4-
xjop-7H-muppono[2,3-
d]mupumunus-7-wmn)-
2,2-numeTun-3a,6a-
auruapo-4H-
rukjonenta[d][ 1,3 Jauok
co-6-um)npornn)-N-(4-
METOKCHUOEH3HIT )X HHOJIH

H-2-aMHH

JluacrepeomMepHyr0  CMeCh
pa3fgensiM ¢ MOMOIIBIO
XUPaJIbHOW MpenapaTuBHON

HPLC.

Bpemsi nporona (MuH.):

10,00

Ob6beM BBOOUMOH MPOOHI:
5,00 MkJI, JNWHA  BOJHBIL
251 um, HEX 0,1%
DEA TPA-

DCM 50 50 A C 1,0MJI
_10 MUH. 251 um.
CxkopocTb MOTOKA:
1,0 mMi/MuH. Kononka:
CHIRALPAK IG CRL-071,

TeMIiepaTypa KOJIOHKH:
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25,0°C. TlomswxHasi (aza
A:  HEX 0,1%  DEA,
nogsukHas (aza C: IPA-
DCM _1-1, nonewxHas dasa
B: NA, monsmwxkHas ¢aza D:

NA.

Jluacrepeomep 1: 'H SAMP
(400 MI'y, DMSO-d6) &
8,36 (s, 1H), 8,07 (s, 1H),
7,60 (d, J = 8,2Ty, 1H),
741 (d, J = 1,4Ty, 1H),
7,37-7,33 (m, 2H), 7,19-
7,13 (m, 2H), 6,99 (s, 2H),
6,87-6,83 (m, 2H), 6,63 (d, J
=3,6I'y, 1H), 6,46 (d, J =
3,5Tu, 1H), 5,59 (s, 1H),
5,53 (s, 1H), 5,32 (d, J
57Tu, 1H), 4,65 (d, J
6,0y, 2H), 4,40 (d, J
5,8Tu, 1H), 3,69 (s, 3H),
3,11-3,04 (m, 1H), 2,86-
2,76 (m, 2H), 1,41 (s, 3H),
1,28 (s, 3H), 1,14 (d, J =
6,5 T, 3H); LCMS

2

Macca/zapsim = 65747
(M+2; 45%). Inactepeomep
2. 'H SAMP (400 MI,
DMSO0-d6) & 8,35 (s, 1H),
8,05 (s, 1H), 7,60 (d, J =
8,1 T, 1H), 7,42 (s, 1H),
733 (d, J = 85Ty, 2H),
7,18-7,13 (m, 2H), 7,00 (s,
2H), 6,84 (d, J = 8,611,
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2H), 643 (d, J = 3,6Tw,
1H), 6,38 (d, J = 3,5TL
1H), 5,55 (s, 1H), 5,52 (s,
1H), 5,42 (d, J = 5,7Tw
1H), 4,63 (d, J = 6,0Tw
2H), 438 (d, J = 5,7Twy,

1H), 3,69 (s, 3H), 3,10-3,05
(m, 1H), 2,96-2,90 (m, 2H),
1,32 (s, 3H), 1,27 (s, 3H),
1,16 (d, J = 6,8y, 3H);
LCMS  wmacca/zapsan =
655,47 (M+; 35%)

R _ 3-Xnop-7-(2- LCMS macca/3apsin = 509,3
NH
C'NQ/\\( * | ((3aS,4R,6aR)-4-(4- (M+; 60%)
NN - ad

Hz 7< xJjiop-7H-nupposno|2,3-
d]nupumMunuH-7-1)-
7-(2-((3aS,4R ,6aR )-4-(4-Amuno- 2,2-numerun-3a,6a-
TH-tmupposno[2,3-d|nupumuaun-7- | auruapo-4H-
win)-2,2-nuMeTu-3a,6a- Turuapo- iukionenta[d][ 1,3 ]arok
4H-nuxnonenra[d][1,3]auokcon-6- | COn-6-MI)Iponm)-5-
W) TIPOTINI )-3-XJI0P-5- (TOPXUHOIHMH-2-aMUH

(TOPXUHOIHMH-2-aMHUH

E —
_ . N ) o JuacTepeoMepHyl0  CMECh
NH ~ %
N 2 oc~y” N iy N
Br— Q ‘ Q\\( o 5 pazmenstii ¢ OOMOIINBRO
=N Iz NN
HoN 5. o

X XMUPANbHOM TpenapaTuBHON
HPLC.

7-(2-((3aS,4R ,,6aR )-4-(4- AMuHO-
Bpemss nmporona (MuH.):
7H-nmupponol2,3-d|nupumunus-7-
15,00, obbemM BBOAUMOIt
win)-2,2-numMeTn-3a,6a- Turuapo-
npober: 10,00 Mk1, minHA
4H-muknonentald][ 1,3 ]auokcon-6-
BOJHBL. 254 HM, CKOpPOCTb
W) Iponui)-3-6pom-5-

TOTOKA: 1,50 mi/muH.,
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(TOPXUHOIHNH-2-aMHUH

TeMIieparypa KOJIOHKH:
30,0°C, uHCTpyMEHTaJIbHBIH
METOJ aHanu3a:
ACN DEA 100 B 1,5MJI
15 MHWH. 254 HM,

KOJIOHKA! CHIRALPAK
OX-H CRL-061,
nomBkHas (aza A: NA,
TIOJIBIIKHAS dbaza B:

ACN _0,1% DEA.

Muactepeomep 1: LCMS
macca/zapsin = 553,20,
555,20 (M+; M+2; 100%).

Huactepeomep 2: 'H saMPp
(400 MI'y, DMSO-d6) &
8,35 (s, 1H), 8,06 (s, 1H),
7,20 (s, 1H), 7,00-6,96 (m,
3H), 6,86 (s, 2H), 6,57 (d, J
=3,5Tn, 1H), 6,45 (d, J =
35Ty, 1H), 5,57 (s, 1H),
553 (s, 1H), 5,34 (d, J =
58T, 1H), 4,41 (d, J =
5,7Tu, 1H), 3,09-3,01 (m,
2H), 2,85-2,83 (m, 1H), 1,40
(s, 3H), 1,28 (s, 3H), 1,15
(d, J = 6,0 T, 3H); LCMS
Macca/zapsim = 555,20
(M+2; 100%)

7-(1-((3aS,4R,6aR )-4-(4-
Xnop-7H-nuppodno[2,3-
d]mupumunun-7-mn)-

2,2-numeTun-3a,6a-

LCMS  wmacca/zapsim = =
473,11 (M+1; 20%)
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7-(1-((3aS,4R ,6aR )-4-(4-Amuno-
7H-nmmppomnol2,3-dnupumunus-7-
wi)-2,2-mumMeT-3a,6a-Turuapo-
4H-uuknonenra[d][ 1,3 ]nuokcon-6-

WI1)3TOKCH )-N-METHIXHHOJINH-2-

auruapo-4H-
rukJyonenta[d][ 1,3 Jauok
COJI-6-1IT)3TOKCH)-N-

METHJIXUHOJNH-2-aMIH

dAMUH
i _ 3-Xnop-7-(2- TH SIMP (400 MI', DMSO-
NH
C'N,Q/\\( * | ((32S,4R 6aR)-4-(4- d6) & 8,17 (d, J = 0,7Tw,
=N s = NN
HN 5 o 7 1H), 8,09 (s, 1H), 7.27 (s,

Pl

7-(2-((3aS,4R ,6aR )-4-(4-Amuno-
7H-nuppono|2,3-dmupumuamn-7-
wn)-2,2,6a-TpuMeTni-3a,6a-
aurunpo-4H-

ukonentald][ 1,3 ]auokcon-6-
WI1)3THIT)-3-XJI0P-5-HTOPXMHOIMH-

2-aMHUH

xnop-7H-muppono[2,3-
d]nmupumunuH-7-mt)-

2,2 ,6a-Tpumerun-3a,6a-
auruapo-4H-
uuktonenrta[d][1,3]auok
COJI-0-MJT)3THIT)-5-

(G TOpXHHOMNH-2-aMUH

1H), 7,09-7,01 (m, 3H), 6,95
(s, 2H), 6,65 (d, J = 3,5y,
1H), 6,47 (d, J = 3,51,
1H), 5,63-5,58 (m, 1H),
5,49-5,44 (m, 1H), 4,00 (d, J
= 0,9Tn, 1H), 3,06 (t, J =
7,6 T, 2H), 2,70-2,59 (m,
1H), 2,59-2,53 (m, 1H), 1,39
(s, 3H), 1,30 (s, 3H), 1,28 (s,
3H); LCMS wmacca/3apsig =
509,2 (M+; 90%)

7-(2-((3aS,4R ,6aR )-4-(4-Amuno-
7H-nmuppono|2,3-dnupumunus-7-
wn)-6a-3Tun-2,2-nuMeTnn-3a,6a-
nuruapo-4H-

mukionenTa[d][ 1,3 ] anokcon-6-
WIT)3THIT)-3-XJI0P-5-QTOPXMHOINH-

2-aMHH

3-Xnop-7-(2-
((3aS,4R,6aR)-4-(4-
xjop-7H-uppono[2,3-
d]nupumunnns-7-nm)-6a-
STWI-2,2-TUMETHII-
3a,6a-nurunpo-4H-
rukyonentald][ 1,3 ] auok
COJI-6-HJT)3THI)-5-

(TOPXUHONMHMH-2-aMUH

'H SIMP (400 MI', DMSO-
d6) & 8,18 (s, 1H), 8,09 (s,
1H), 7,28 (s, 1H), 7,06 (dd, J
=11,1, 1,4 'y, 1H), 6,99 (s,
2H), 6,95 (s, 2H), 6,68 (d, J
=3,5Tn, 1H), 6,45 (d, J =
35Ty, 1H), 5,73 (d, J =
23T, 1H), 5,47-543 (m,
1H), 4,09 (s, 1H), 3,07 (t, J
= 7,6 'y, 2H), 2,70-2,54 (m,
2H), 1,84 (dgq, T = 14,9,
7,4Tu, 1H), 1,59 (dq, J =
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147, 74T, 1H), 131 (s,
3H), 1,27 (s, 3H), 0,68 (t, J
= 74Tu 3H); LCMS
macca/3apsan = 523,44 (M+;
95%)

E
H-N \N < B Na \N
2 dxb e

7-(2-((3aS,4R ,6aR )-4-(4-Amuno-
7H-nupponol2,3-d|nupumunus-7-
wn)-2,2,6a-TpuMeTni-3a,6a-
aurunpo-4H-

uukionentald][ 1,3 | auokcon-6-
YUT)TIPOTIHIT )-3-XJIOp-5-

(TOPXUHOJIMH-2-aMHUH

3-Xnop-7-(2-
((3aS,4R,6aR)-4-(4-
xnop-7H-muppono[2,3-
d]mupumunuH-7-mt)-

2,2 6a-TpumMeTHi-3a,6a-
auruapo-4H-
uukionenrta[d][1,3]auox
COJI-0-HJT)ITPOTTHIT)-5-

(G TOpPXHHOMNH-2-aMUH

Jluacrepeomep 1: 'H SMP
(400 MI'uy, DMSO-d6) &
8,20 (s, 1H), 8,06 (s, 1H),
7,26 (s, 1H), 7,06 (dd, J =

11,1, 1,4Ty, 1H), 6,96 (s,
4H), 6,21 (d, J = 3,5Tw,
1H), 5,97 (d, J = 3,6 T,
1H), 5,69 (d, J = 2,6,
1H), 5,45 (d, J = 2,77,

1H), 3,86 (s, 1H), 3,10-2,97
(m, 2H), 2,93-2,84 (m, 1H),
1,36 (s, 3H), 1,27 (s, 3H),
1,24 (d, J = 3,0y, 3H),
1,19 (s, 3H), LCMS
macca/zapsin = 523,32 (M+;
50%).

F
Clwy/ N NH,
iﬁ\o/ﬁ Q\\g
PMBy” =N L N
: K

7-(((3aS,4R ,6aR)-4-(4-Amuno-7H-
nuppoo| 2,3-d lnupumunun-7-um)-

2,2 6a-TpumMeTni-3a,6a-AMruapo-

IIpumeuanue: BBIACIISIIN
TOJIBKO HEOOXOUMBIH
Hu30Mep

3-Xnop-7- LCMS  wmacca/zapsim =

(((3aS,4R, 6aR)-4-(4-
xnop-7H-nupponol[2,3-
d]mupumunuH-7-m)-
2,2 6a-TpumeTni-3a,oa-
auruapo-4H-

rukyionentald][ 1,3 ] auok

631,30 (M+; 60%)
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4H-nuknonenTtald][ 1,3 ]auokcon-6-
WI)METOKCH )-3-x510p-5-pTop-N-(4-

METOKCHUOEH3 W)X MHOJINH-2-aMUH

COJI-6-HJT)METOKCH)-5-
¢drop-N-(4-
METOKCUOEH3HIT )X HHOJIH

H-2-aMHH

F
Cl—/ N NH,
PMB~y” N Os '-b N~
" A

7-(1-((3aS,4R,6aR)-4-(4-AmuHo-
7H-nupponol[2,3-d|nupumunus-7-
win)-2,2-numeTnn-3a,6a-Turupo-
4H-uuknonenra[d][ 1,3 | anokcon-6-
WJIT)3TOKCH)-3 -XJI0p-5-pTop-N-(4-

METOKCUOEH3MIT)XUHOJINH-2-aMHUH

3-Xnop-7-(1-
((3aS,4R,6aR)-4-(4-
xnop-7H-muppono[2,3-
d]mupumunus-7-mt)-
2,2-numeTun-3a,6a-
auruapo-4H-
rukyonenta[d][ 1,3 |ouok
COJI-0-HJT)3TOKCH)-5-
¢drop-N-(4-

METOKCHOEH3HJT )X MTHOJIU

Junacrepeomep 1

LCMS  wmacca/zapsan =
631,34 (M+; 100%)

Jnacrepeomep 2

LCMS  wmacca/zapsan =
631,34 (M+; 100%)

H-2-aMWH
BrNQ\\(NHZ 3-Bpom-7-(2- 'H SIMP (400 MI'u, DMSO-
PMBHN” N % ((3aR,3bR 4aS,5R,5aS)- | d6) & 8,33 (s, 1H), 8,08 (s,
A 5-(4-xn1op-7H- 1H), 7,57 (d, T = 8,2 T,
nuppono[2,3- 1H), 7,43 (d, T = 1,6 Ty,

7-(2-((3aR,3bR,4aS,5R,5aS)-5-(4-
Amuno-7H-niuppono[2,3-
d)mupumunus-7-mn)-2,2-
IMMETHITeKCaruApoLUKIIonpomnal3
,A|umknonenTal1,2-
d][1,3]muokcon-3b-wmn)aTmn)-3-
opom-N-(4-

METOKCHUOEH3 W)X MTHOJINH-2-aMUH

d]mupumunus-7-wmn)-
2,2-
AUMETHIITeKCaruIPOLIUK
nonponal3,4 |uuKIOneHT
a[1,2-d][1,3]arokcon-
3b-wn)aTin)-N-(4-
METOKCUOEH3HIT )X UHOJTU

H-2-aMHUH

1H), 7,37-7,31 (m, 2H), 7,19
(t,J=6,1Tw, 1H), 7,16 (dd,
7=82 1,6Tw 1H), 7,14 (d,
J=3,5Ty, 1H), 7,03 (s,
2H), 6,90-6,84 (m, 2H), 6,61
(d,J=3,5Ty, 1H), 5,21 (d,
J=173 Ty, 1H), 5,01 (s,
1H), 4,62 (d, 7= 6,1 Tw,
2H), 4,51 (dd, J = 7,4,

1,5 Tw, 1H), 3,71 (s, 3H),
2,88-2,79 (m, 2H), 2,36-
2,24 (m, 1H), 1,67-1,58 (m,
1H), 1,48 (s, 3H), 1,46-1,41
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(m, 1H), 1,19 (s, 3H), 0,92
(t, J=4,7Ty, 1H), 0,74-
0,68 (m, 1H); LCMS
Macca/3apsn = 656,2 (M+1;
40%)

BrN/Q/\\(NHz

PMBHN. N i 5 NN
A

7-((E)-1-((3aR,3bS,4aS,5R,5a8)-5-
(4-Amuno-7H-nuppoino[2,3-
d]mupumunus-7-un)-2,2-
AMMETUIITETParuipoLuKIonponal 3
,AumknonenTal1,2-
d][1,3]nuokcon-3b(3aH)-um)npon-
1-eH-2-un)-3-6pom-N-(4-

METOKCHOEH3HJT )X UHOJIMH-2-aMUH

3-bpom-7-((E)-1-
((3aR,3bS,4aS,5R,5aS)-
5-(4-xnop-7H-
nuppoino[2,3-
d]nmupumunuH-7-mt)-
2,2-
IUMETHUIITETPATHIPOLIK
nomnporna[3,4 | uuKIoneHT
a[1,2-d][1,3]anokco-
3b(3aH)-un)npon-1-ex-
2-mm)-N-(4-
METOKCUOEH3HIT )X MTHOJIU

H-2-aMHH

"H SIMP (400 MI';, DMSO-
d6) & 8,38 (s, 1H), 8,08 (s,
1H), 7,64 (s, 1H), 7,58 (d, J
=83 I'y, 1H), 7,45-7,40 (m,
1H), 7,33 (d, T =8,4Tn,
2H), 7,16 (d, T = 3,6 T,
1H), 7,12 (t, J = 6,0 Ty, 1H),
7,01 (s, 2H), 6,87 (d, T =

8,6 ', 2H), 6,63 (d, J =
3,5Tu, 1H), 6,17 (s, 1H),
5,26 (d, J=6,9Tu, 1H),
4,94 (s, 1H), 4,70 (dd, J =
14,7, 6,0 T', 1H), 4,59 (dd,
J=14,7,6,0 T, 1H), 4,48
(d,T=6,9Tw, 1H), 3,71 (s,
3H), 2,12 (s, 3H), 1,51 (s,
3H), 1,46-1,39 (m, 1H), 1,19
(s, 3H), 0,90 (t, T= 5,1 T,
1H), 0,26-0,18 (m, 1H);
LCMS macca/3apsin =
668,97 (M+1; 30%)

F
~ BCIN/Q/\\SNHz
N dxb N
7-(2-((3aR,3bS,4aS,5R,5aS)-5-(4-
Amuno-7H-nuppono[2,3-

3-Xnop-7-(2-
((3aR,3bS,4aS,5R 5aS)-
5-(4-xnop-7H-
nuppono[2,3-
d]mupumunun-7-mn)-

2,2-

JlnacrepeomMepHyr0  CMeCh

pasmensuii ¢ IOMOIIBIO
XHUpaJIbHOU MpenapaTUBHON

HPLC.

Jluna  eonwsr: 225 HM,
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d]mupumunus-7-mn)-2,2-
IMMETHIITETPAaruApOLHKIonponal 3
,A|uuknonenTall,2-
d][1,3]muokcon-3b(3aH)-

W) ITPOITHIT)-3 -XJ10p-S-pTop-N-(4-

METOKCHUOEH3 W)X MHOJINH-2-aMUH

TUMETHIITETPATHAPOLIMK
nonponal3,4 |UKIOneHT
a[1,2-d][1,3]arokcon-
3b(3aH)-un)npormn)-5-
¢drop-N-(4-

METOKCUOEH3HIT )X HTHOJIU

UHCIPYMEHMATbHBII MEMOO
HEX-0,1%
DEA TPA-DCM 50 50

A C 1,2MJI 8 MUH.

AHAAIU3A.

Ckopocno Hnomoka:

1,2 mn/mMuH., KOJIOHKA:

H-2-aMUH CHIRALPAK 1G CRL-071,
memnepamypa KOJIOHKU.:
25°C, moxBwxkHasi ¢aza A:
HEX 0,1% DEA,
noasmwkHas ¢aza C: IPA-
DCM, noxswxHas (aza B:
NA, nomsuxnas ¢(aza D:
NA.
ITepBbiii JIUACTEPEOMED:
LCMS  wmacca/zapsn =
643,09 (M+; 30%)
Bropoii nuacrepeomep:
LCMS macca/zapsin =
643,09 (M+; 30%)
R < _ 3-Xnop-7-(2- LCMS wmacca/zapsin =
C'NQ/\\(N“Z ((3aR,3bS,4aS,5R,5aS)- | 669,10 (M+; 20%)
Py N 6o | S (4xnop-TH-

’ )
7-(2-((3aR,3bS,4aS,5R,5aS)-5-(4-
Amuno-7H-nuppono[2,3-
d]mupumunuH-7-mn)-2,2-
IMMETHIITETPAaruAPOLHKIONponal3
,A|uuknonenTall,2-
d][1,3]mnokcon-3b(3aH)-mn)-2-

LUKJIOTPOTTHIIS THIT)-3-XJIOP-5-

nuppono[2,3-
d]mupumunus-7-mn)-
2,2-
AUMETHITETPArUAPOLIK
nonponal3,4 |uKIoneHT
a[1,2-d][1,3]arokcon-
3b(3aH)-mn)-2-
LUKJIONPOTHIISTHI)-5-

¢drop-N-(4-
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¢dTop-N-(4- METOKCUOEH3HIT )X UHOJT!
METOKCHUOCH3WI)XHHOJINH-2-aMUH | H-2-aMUH
BrN/?/\(NHZ 3-bpom-7-(2- LCMS macca/3apsn =
S \
PMBHN. N sz NN ((3aR,3bS,4aS,5R,5aS)- | 670,97 (M+1; 20%)
A 5-(4-xnop-7H-
nuppono[2,3-

7-(2-((3aR,3bS,4aS,5R,5aS)-5-(4-
Amuno-7H-nuppono[2,3-
d]nmupumunus-7-un)-2,2-
AMMETUIITETParuApoLuKIonponal 3
,AumknonenTal1,2-
d][1,3]muokcon-3b(3aH)-
wi)nponui)-3-6pom-N-(4-

METOKCUOEH3MJT)XMHOJINH-2-aMUH

d]mupumunus-7-mn)-
2,2-

IUMETUIITETPAr HAPOLIMK
nonponal3,4 | UKIONeHT
a[1,2-d][1,3]anokco-
3b(3aH)-wn)nponm)-N-
(4-

METOKCHUOEH3HIT )X MTHOJIU

H-2-aMHH
NN@\(NHZ 7-(2- "H SIMP (400 MTI'u, DMSO-
Sy \
Y S a NN ((3aR,3bR 4aS,5R,5a8)- | d6) & 9,04 (s, 1H), 8,07 (s,
% 7- | 5-(4-Xnop-7H- 1H), 7,79 (t, J = 6,3 T'u, 1H),
(2-((3aR,3bR,4a8,5R,5a8)-5-(4- nuppono[2,3- 7,69 (d, J = 82Ty, 1H),

AmuHo-7H-niuppono[2,3-
d]mupumunuH-7-mn)-2,2-
IMMETWIITETPAruAPOLHKIIoNponal3
JA]oukmonenral 1,2-
d][1,3]muokcon-3b(3aH)-wn)3Tun)-
N-(4-MeToKCHUOEH3MIT)XHHA30JINH-

2-aMHH

d]mupumunus-7-wmn)-
2.2-

AUMETHITETPAT UAPOLIUK
nonponal3,4 |uuKIoneHT
a[1,2-d][1,3]arokcon-
3b(3aH)-un)atnn)-N-(4-
METOKCHUOEH3UIT)XUHA30

JINH-2-aMUH

735 (s, 1H), 7,30 (d, J =
8,2Tw, 2H), 7,17 (dd, J =
8,2,1,6Tw, 1H), 7,13 (d, T =
3,5Tw, 1H), 7,01 (s, 2H),
6,90-6,84 (m, 2H), 6,61 (d, J
=3,5Ty, 1H), 521 (d, J =
71Ty, 1H), 5,01 (s, 1H),
4,57-4,48 (m, 3H), 3,71 (s,
3H), 2,91-2,80 (m, 2H),
235224 (m, 1H), 1,69-
1,58 (m, 1H), 1,48 (s, 3H),
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1,47-1,42 (m, 1H), 1,20 (s,
3H), 0,93 (t, ] = 4,7 'y, 1H),
0,75-0,69 (m, 1H), LCMS
Mmacca/zapsn = 578,3 (M+1;
90%)

7 NH,
et 7-

(2-((3aR,3bR 4aS,5R,5aS)-5-(4-
Amuno-7H-nuppono[2,3-
d]mupumuann-7-nn)-2,2-
AMMETUIITETParuipoLuKIIonponal 3
JAumknonenTal1,2-
d][1,3]muokcon-3b(3aH)-wmn)3Tun)-

8-pTOpxXMHONMH-2-aMHUH

7-(2-
((3aR,3bR,4aS,5R,5aS)-
5-(4-Xnop-7H-
nupposo[2,3-
d]mupumunus-7-wmn)-
2,2-
TUMETHIITETPAruAPOIIUK
norporna[3,4 | uuKIoneHT
a[1,2-d][1,3]arokcon-
3b(3aH)-un)atun)-8-

(TOPXUHOJHMH-2-aMHUH

"H AAMP (400 MI', DMSO-
d6) & 8,07 (s, 1H), 7,88 (d, J
=891, 1H), 7,36 (d, ] =
82T, 1H), 7,13 (d, J =
3,7Tn, 1H), 7,09 (t,J =

7,4 T, 1H), 7,00 (s, 2H),
6,75 (d, 7 =8,9 Ty, 1H),
6,65 (s, 2H), 6,61 (d, J =
35T, 1H), 5,21 (d, T =

7,2 T, 1H), 5,01 (s, 1H),
4,55(d, J=7,2Tn, 1H),
2,93-2,79 (m, 2H), 2,29-
2,20 (m, 1H), 1,68-1,58 (m,
1H), 1,49 (s, 3H), 1,47-1,43
(m, 1H), 1,21 (s, 3H), 0,96
(t, J=4,8 T, 1H), 0,75 (dd,
7=9,0, 5,0 'y, 1H); LCMS
Macca/3apsia = 475,2 (M+1;
30%)

N
H

P —
S NQ/N
)
A 7.
(2-((3aR,3bR,4aS,5R,5aS)-5-(4-
Amuno-7H-nuppono[2,3-

d]mupumunus-7-mn)-2,2-

OUMETUJITeKCaruapouKonponal3

7-(2-
((3aR,3bR,4aS,5R,5aS)-
5-(4-Xnop-7H-
nuppono[2,3-
d]mupumunus-7-mn)-

2,2-

"H SIMP (400 MI', DMSO-
d6) & 8,08 (s, 1H), 7,84 (d, J
=89 1H), 7,55(d, J =
8,1 ', 1H), 7,46 (s, 1H),
7,16-7,10 (m, 2H), 7,06 (s,
2H), 6,72 (d, T=8,9Tn,
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,A|uuknonenTall,2-
d][1,3]muokcon-3b-mn)stmn)-N-

METUIIXUHOJIMH-2-aMHIH

OUMETHIITEKCATHIPOLIUK
nonponal3,4 |UKIOneHT
a[1,2-d][1,3]anokcon-
3b-mn)aTin)-N-

METHJIXUHOJNH-2-aMIH

1H), 6,62 (d, J=3,5Tw,
1H), 5,22 (d,J=7.2Tw,
1H), 5,02 (s, 1H), 4,52 (dd, J
=73, 1,5, 1H), 2,91 (d,J
=4,7Ty, 3H), 2,88-2,77 (m,
2H), 2,32-2,24 (m, 1H),
1,70-1,61 (m, 1H), 1,49 (s,
3H), 1,48-1,44 (m, 1H), 1,20
(s, 3H), 0,94 (t, ] =4,7 'y,
1H), 0,74 (dd, J=9,2,

5,0 T'y, 1H); LCMS
macca/zapsin = 471,23

(M+1; 15%)

NH

N s s Nx
PMBHN 5. o x

7-(((3aR,3bR,4aS,5R,5aS)-5-(4-
Awmuno-7H-niuppono[2,3-
d]mupumunus-7-mn)-2,2-
IVMMETHIITETPAruAPOLHKIonponal3
JA|umknonenTal1,2-
d][1,3]muokcon-3b(3aH)-
WJ1)METOKCH)-3-Opom-N-(4-

METOKCHUOEH3 )X MTHOJINH-2-aMUH

3-bpom-7-
(((3aR,3bR,4aS,5R,5a8)-
5-(4-xnop-7H-
nuppoo[2,3-
d]mupumunus-7-mn)-
2,2-
OUMETHIITETPArHIPOLIHK
nonponal3,4 |uuKIoneHT
a[1,2-d][1,3]arokcon-
3b(3aH)-un)merokcn)-
N-(4-
METOKCUOEH3HIT )X MTHOJIU

H-2-aMHH

"H SIMP (400 MI';, DMSO-
d6) & 8,30 (s, 1H), 8,09 (s,
1H), 7,64-7,59 (m, 1H), 7,38
(d,J=3,6 Ty, 1H), 7,37-
7,31 (m, 2H), 7,16 (t, ] =
5,9 Ty, 1H), 7,04 (s, 2H),
7,00 (d, J=2,5 T, 1H),
6,97-6,92 (m, 1H), 6,91-
6,84 (m, 2H), 6,65 (d, J =
3,6y, 1H), 5,30 (d,J =

7,1 Ty, 1H), 5,14 (s, 1H),
4,63 (d, J = 6,0 'y, 2H),
4,50 (d, J=7,1Twn, 1H),
435(d,J=10,5Tw, 1H),
421(d,J=10,5Tw, 1H),
3,71 (s, 3H), 1,78-1,71 (m,
1H), 1,48 (s, 3H), 1,18 (s,
3H), 1,11-1,06 (m, 1H),
0,88-0,83 (m, 1H); LCMS
Mmacca/3apsn = 659,3 (M+2;
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100%)
fQ 2 N[?/\\/NHZ 7- "H SIMP (400 MI'y, DMSO-
S . \
—— &y NN ((((3aR,3bS,4aS,5R,5a8) | d6) & 8,09 (s, 1H), 7,80 (d, J
X -5-(4-Xsop-7H- =89Tw, 1H), 7,53 (d, J =
nuppono[2,3- 8,4 T, 1H), 7,46 (t, J =

7-((((3aR,3bS,4aS,5R,5aS)-5-(4-
Awmuno-7H-niupposno[2,3-
d]mupumunus-7-un)-2,2-
JMMETUIITETPAruPOLUKIONpOona[3
,AJuunknonenral[ 1,2-
d][1,3]anokcon-3b(3aH)-
WI)MeTH)THO)-N-(4-

METOKCUOEH3MIT)XUHOJINH-2-aMUH

d|mupumunuH-7-mt)-
2.2-
IUMETHUITETPATHIPOLIHK
nonponal3,4 | UKIONeHT
a[1,2-d][1,3]arokcon-
3b(3aH)-un)mernn)THo)-
N-(4-
METOKCHOEH3HIT )X MTHOJIU

H-2-aMUH

5,7Tw, 1H), 7,41 (d,J =

1,8 I'y, 1H), 7,35-7,30 (m,
2H), 7,23 (d,J=3,5Tn,
1H), 7,12 (dd, J = 8,3,

1,9 T'w, 1H), 7,01 (s, 2H),
6,91-6,86 (m, 2H), 6,75 (d, J
=89TIm, 1H), 6,58 (d,J =
3,5Tm, 1H), 5,23 (dd, J =
7,3, 1,4 'y, 1H), 5,03 (s,
1H), 4,55 (d, J=5,7 Ty,
2H), 4,51 (dd, J = 17,4,

1,5 Ty, 1H), 3,72 (s, 3H),
3,67 (d, J=12,6 'y, 1H),
3,32(d, J=12,7 Ty, 1H),
1,71-1,63 (m, 1H), 1,47 (s,
3H), 1,17 (s, 3H), 1,06 (t, J
=48 T'y, 1H), 1,01-0,95 (m,
1H); LCMS macca/3apsin =
59521 (M+; 70%)

HoN

O><O

7-((3aR,3bR 4aS,5R,5aS)-3b-(2-(2-
Amuno-3,3-gumetmn-3H-unnom-6-

WI)3TIN)-2,2-

7-
((3aR,3bR,4aS,5R,5aS)-
3b-(2-(3,3-AumeTmn-2-
(meruntno)-3H-urnon-
6-un)aTI)-2,2-
TUMETHIITEKCaruAPOLIUK
nonponal3,4 |UuKIOneHT

a[1,2-d][1,3]arokcon-5-

"H SIMP (400 MI';, DMSO-
d6) & 8,07 (s, 1H), 7,18 (d, J
=7,5Tw 1H), 7,11 (d, J =
3,6 T, 1H), 7,01 (s, 2H),
6,94 (s, 1H), 6,88 (d, J =

7,6 T, 1H), 6,61 (d, J =
3,5Tw, 1H), 5,18 (d, J =

7,2 T, 1H), 5,00 (s, 1H),
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OUMETHJITeKCaruapOILUKIIonpona[ 3
JA]mukmonenral 1,2-
d][1,3]auokcon-5-mn)-7H-
nppoio| 2,3-d |mupumunuH-4-

dAMUH

wi)-7H-miuppono[2,3-

d]mupumunuH-4-aMuH

452(d,J=71Twn, 1H),
2,77-2,65 (m, 2H), 2,22-
2,12 (m, 1H), 1,66-1,55 (m,
1H), 1,47 (s, 3H), 1,44 (dd, J
=92, 43Ty, 1H), 1,36 (s,
3H), 1,24 (s, 3H), 1,19 (s,
3H), 0,93 (t, J = 4,7 'y, 1H),
0,75(dd, J=9,1, 5,0 I'y,
1H); LCMS macca/3apsin =
473,4 (M+1; 80%)

PMBHN 5. o

7-(2-((3aR,3bR,4aS,5R,5aS)-5-(4-
Awmnno-7H-nuppono(2,3-
d)mupumunus-7-mn)-2,2-
IMMETHIITeKCaruAPOLUKIIonpomnal3
,A|umknonenTal1,2-
d][1,3]muokcon-3b-wn)aTumn)-N-(4-

METOKCUOEH3 )X MTHOJINH-2-aMHUH

7-(2-
((3aR,3bR,4aS,5R,5aS)-
5-(4-Xnop-7H-
nuppoo[2,3-
d]mupumunus-7-wmn)-
2,2-
OUMETHIITEKCaruAPOLIUK
nonponal3,4 | UKIONeHT
a[1,2-d][1,3]arokcon-
3b-un)aTin)-N-(4-
METOKCHUOEH3HIT )X UHOJH

H-2-aMHH

"H SIMP (400 M1,
xsnopodopm-d) & 8,34 (s,
1H), 7,87 (d, J=8,9 'y,
1H), 7,63 (s, 1H), 7,55 (d,J
=80T 1H),7,35(d,J=
8,5T, 2H), 7,22 (d,J =
8,1 Ty, 1H), 6,97 (d,J =
3,6y, 1H), 6,91 (d,J =
8,7 'y, 2H), 6,65 (d, J =
9,0 'y, 1H), 6,39 (d, J =
3,6 'y, 1H), 5,25 (s, 2H),
5,19(d,J=7,1Tu, 1H),
5,14 (s, 1H), 4,67-4,62 (m,
3H), 3,82 (s, 3H), 3,06-2,93
(m, 2H), 2,41-2,36 (m, 1H),
2,06-2,01 (m, 1H), 1,60 (s,
3H), 1,51 (dd, T=8,7,
42Ty, 1H), 1,28 (s, 3H),
1,15 (t, J =4,8 'y, 1H), 0,78
(dd, J=5,5,3,2 'y, 1H);
LCMS wmacca/zapsig = 577,5
(M+1; 60%)
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7-(1-((3aR,3bR,4aS,5R,5aS)-5-(4-Amuno-7H-nuppono|2,3-d|nupumuann-7-um)-2,2-
AUMeTUITeTparuapounkaonponal3,4|unknonenrall,2-d][1,3]auoxcon-3b(3aH)-

ui)nponan-2-ui)-N-(4-MeToKcHOeH3 M) XHHOJIHH-2-AMUH

PMB\H N 6_-><-_b NN

Cwmech 7-((E)-1-((3aR,3bS,4a8S,5R,5aS)-5-(4-amuno-7H-tuppoino[ 2,3 -d [mupumunun-7-mi)-
2,2-mumerunrerparuapouukionponal 3,4 |uukinonenral 1,2-d][ 1,3 | anokcon-3b(3aH)-um)npon-
1-eH-2-um)-3-6pom-N-(4-meTokcubensmn)xuHoaus-2-amusa (0,05 r, 0,075 MMonb),
¢dopmuara ammonus (0,331 r, 5,24 mmons) u Pd/C (0,024 r, 0,225 mmons) B EtOH (15 mn)
Harpesanu rpu 75°C B Teuenne 8 4. PeakunoHHyto cMech oxnaxaanu 10 25°C, ¢punbrposanu
yepes LEeIUT U KOHLEHTPUPOBAIH i vacuo ¢ nonydeHrueM 0,06 r HEOUUILIEHHOTO COeIMHEHMUSI.
[MonyueHHbII OCTaTOK OuMIIaK ¢ noMolneio mpudopa Combiflash (Rg200, Teledyne/Isco) Ha
xononke Redisep® R¢c rpaguentHeiM smoupoBanueM (ot 0 1o 5%) MeTaHOJIOM B
IUXJIOpMETaHe C TOJyuYeHHeM yKa3aHHOTo B 3arosioBke coenunenus (0,042 r, 95%) B Buze

rpsi3HO-Oenoro TBepaoro Bemectsa. LCMS macca/zapsn = 591,29 (M+1, 100%).
IIpumepsi

TIpumep 1. (1S.2R.5R)-3-(2-(2- AMUHO-3-0pOMXUHOJUH-7-W1)3ThUa )-5-(4-amuno-7H-

mupposio] 2.3-d lnupumunua-7-win)UUKIoneHT-3-e8- 1. 2-nmuou (coenunenue-1)

7 Q NH
N/?/\\( 2
=N . N
N HO  OH NS

Cwmech 7-(2-((3aS,4R,6aR)-4-(4-amuno-7H-tiuppono[ 2, 3-d JnupumuguH-7-w)-2, 2 - TUME THIT-

Br
H,

3a,6a-murunpo-4H-nmknonenra[d][ 1,3 |auokcon-6-mn)atun)-3-6pom-N-(4-
MeTokcubdeH3un)xunonuH-2-amuHa (0,220 r, 0,343 mmons) B TFA (3,96 M, 51,4 MMoitb)
nepemetnsany npu 50°C B Teuenue 1,5 4. [lonyyeHHy0 cMech KOHLEHTPUPOBAIH i1 VACUO U
MOJTyYeHHBIH ocTaToK pacTBopsuit B MeOH (5 mi). J{ob6asnsmn K,COs (0,142 T,

1,029 MMoITB) ¥ peakLMOHHY0 cMech nepemernrsainy npu S0°C B Teuenue 1,5 4.
Peakunonnyo cMech GpriibTpoBasu v GUIBTPAT KOHIEHTPUPOBAJIU MPU MOHUKEHHOM

naByieHuH ¢ nonydeHreM 0,27 r HEOUMIIEHHOTO COeIMHEeHUs. JlaHHBINA OCTaTOK OYMLIAJIHU C
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nomomibto mpudopa Combiflash (R£200, Teledyne/Isco) Ha kononke Redisep® Rec

rPaIueHTHBIM 3monpoBanueM (ot 0 10 7%) MeTaHOJIOM B IUXJIOPMETAHE C MOy YeHHEM

Ka3zaHHOro B 3arojioske coequnenus: (0,03 r, 18%) B Bune rpsizHO-0€JI0ro TBEPAOro
2 2

emectsa. 'H SIMP (400 MI'n, DMSO-d6) & 8,35 (s, 1H), 8,06 (s, 1H), 7,61 (d, J = 8,2 I'y,

1H), 7,36 (d, J = 1,6 Ty, 1H), 7,16 (dd, T = 8,2, 1,7 'y, 1H), 7,08 (s, 2H), 6,67 (d, T =3,5 'Ly,

1H), 6,61 (s, 2H), 6,45 (d, J =3,5 Ty, 1H), 5,50 (d, J = 4,4 T, 1H), 5,44 (t, T = 1,7 'y, 1H),

4,98 (d,J = 6,4 Ty, 2H), 4,45 (t, T = 5,9 T, 1H), 3,97 (d, J = 5,0 'y, 1H), 3,04-2,87 (m, 2H)

2,61-2,53 (m, 2H); LCMS macca/3apsin = 483,01 (M+2, 90%).

ITpumeps! B Tabmuie 13 CHHTE3UPOBAJN COTJIACHO CIIENYIOIIEMY TPOTOKOJY PEaKIUH,

aHaJOrMYHOMY npumMeHsieMomy 1t nosyuenus (1S,2R,5R)-3-(2-(2-amuno-3-0pOMXHUHOINH-

7-un)atun)-5-(4-amuno-7H-nuppono[2,3-d | mupumMunuH-7-11) HUKJIONEHT-3-eH-1,2-a1omna, ¢

NPUMEHEHHEM COOTBETCTBYIOIINX UCXOAHbIX MaTepuasoB (BMecTo TFA Taxke Moxker

npumensTbes 3 H. HCI/MeOH).

Tabmuma 13
Ctpykrypa wu HasBanue 110 | [Ipumensemoe Jannsie 'H SIMP u LCMS
IUPAC IIPOMEKY TOUHOE

COeINHEeHUe

Coenunenue 2

(1S,2R,5R)-3-(2-(2-amun0-3-
XJIOPXUHOJINH-7-HJT)3THI)-5-(4-
amuHo-7H-nuppono[2,3-
d|mupUMHUIIH-7 -1 ) IUKJIOTIEHT-

3-en-1,2-guon

7-(2-((3aS,4R,6aR )-4-(4-
Awmuno-7H-nmpporno[2,3-
d]mupumunun-7-wn)-2,2-
IUMETHI-3a,6a-AUruapo-
4H-

uukionenta[d][ 1,3 ]auokc
0J1-6-111)3THI)-3 -XJ10p-N-
4-
METOKCUOEH3UI)XUHOJINH

-2-aMUH

'H SIMP (400 MI', DMSO-
d6) & 8,17 (s, 1H), 8,09 (s,
1H), 7,61 (d, J = 8,2 'y, 1H),
737 (s, 1H), 7,29 (s, 2H),
7,16 (dd, T = 873, 1,7Tw,
1H), 6,75-6,66 (m, 3H), 6,49
(d, T=3,6Tn, 1H), 5,50 (d, J

= 44Ty 1H), 5,43 (d, J
1,0Tw, 1H), 5,01 (d, J
6,7Ty, 2H), 445 (t, J
59Ty, 1H), 3,96 (d, J
50Tw, 1H), 2,94 (ddt, J

21,4, 14,1, 7,2 Ty, 2H), 2,58-

2,55 (m, 2H);

LCMS
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Macca/3apsig = 436,92 (M+,
20%)

Coenubenue 3

F

Bref/ Q N NH,
N S
HoN HO o

(1S,2R,5R)-3-(2-(2-amuno-3-
OPOMXHUHONNH-7-1J1)3TIN)-5-(4-
amMuHO-5-¢prop-7H-nupposno[2,3-
d|nmupuMUIH-7-1IT) IUKJIOTIEHT-

3-en-1,2-nuon

7-(2-((3aS,4R,6aR)-4-(4-
AwmuHO-5-¢pTOop-7H-
nuppono[2,3-
d]mupumunun-7-mn)-2,2-
OUMeETHI-3a,6a-Auruapo-
4H-

uuknonenta[d][ 1,3 ]aunokc
oJ1-6-m1)3TII)-3-0poM-N-
(4-
METOKCUOEH3UJT )X HTHOJIUH

-2-aMUH

'H SIMP (400 MI', DMSO-
d6) & 8,39 (s, 1H), 8,08 (s,
1H), 7,63 (d, J = 8,2 T, 1H),
7,37 (s, 1H), 7,18 (dd, J =
8,2, 1,6 'y, 3H), 6,72 (d, J
27,4Tw, 2H), 6,55 (d, J
2,1Tu, 1H), 5,54 (s, 1H)
540 (q, J = 1,7y, 1H),
5,10-4,91 (m, 2H), 4,43 (d, J
= 57Tn, 1H), 3,92 (q, J =
52Tu, 1H), 3,04-2.87 (m,
2H) 2,65-2,52 (m, 2H);
501

2

LCMS wmacca/3apsan =
(M+1, 30%)

Coenunenue 4

Z N NH,
i\\Q\S/\(T Q\\(
N Rl N
H2N Ho' on NS

(1S,2R,5R)-5-(4-amuuo-7H-
npposo| 2,3-d jnupumuas-7-
wi)-3-(((2-aMUHOXHHOJIUH-7-
WJT)THO )METHIT ) [IUKJIOTICHT-3-€H-

1,2-nuon

7-((((3aS,4R,6aR)-4-(4-
Awmuno-7H-nimpporno[2,3-
d]mupumunun-7-wn)-2,2-
OUMETHI-3a,6a-AUruapo-
4H-

mukjonental[d][ 1,3 ]auoke
OJI-6-1JT)METHIT ) THO )-N-
-
METOKCUOEH3UIT )X UHOJIUH

-2-aMUH

'H SIMP (400 MI', DMSO-
d6) & 8,00 (s, 1H), 7,86 (d, J
= 88Ty 1H), 7,56 (d, J =
83T, 1H), 7,40 (d, J
1,8 T, 1H), 7,15 (dd, J
83, 19Ty 1H), 6,89 (s
2H), 6,72 (d, J = 8,8 'y, 1H),
6,48 (s, 2H), 626 (d, J =
35Ty, 1H), 6,21 (d, J =
3,6Tu, 1H), 5,57 (s, 1H),
549 (s, 1H), 511 (d, J =
55T 1H), 5,04 (d, J =
6,4Tu, 1H), 4,58 (s, 1H),
401 (d, J = 14,7Tu, 1H),
3,88-3,81 (m, 1H), 3,75-3,66
(m, 1H); LCMS wmacca/3apsin
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= 420,85 (M+, 100%)

Coenubgenue 5

CI/ L _NH
i\QsA@NQ/\\( :
HN ho on NN

(1S,2R,5R)-3-(((2-amunO-3-
XJIOPXMHOJINH-7-HJT)THO )METHII )-
5-(4-amunHo-7H-nimpposno|2,3-
d|mupuMuIH-7-1IT) IUKIIOTIEHT-

3-en-1,2-guon

7-((((3aS,4R,6aR)-4-(4-
Amuno-7H-nmpporno[2,3-
d]mupumunun-7-mn)-2,2-
AUMETHI-3a,6a-Auruapo-
4H-
uuknonenta[d][1,3]aunokc
OJI-0-MJT)METHIT) THO )-3 -
xj10p-N,N-6uc(4-
METOKCHOEH3HIT )X MHOJIUH

-2-aMUH

'H SIMP (400 MI', DMSO-
d6) & 8,19 (s, 1H), 8,00 (s,
1H), 7,62 (d, J = 8,4 T', 1H),
7,43 (s, 1H), 7,23 (dd, T =
8,4, 19T 1H), 6,94 (s,
2H), 6,82 (s, 2H), 6,28 (q, J
= 3,5Tu, 2H), 5,61 (s, 1H),
5,50 (s, 1H), 5,09 (dd, J =
24,6, 6,5 T, 2H), 4,57 (t, T =
6,0Tu, 1H), 4,04 (d, J
149Tu, 1H), 3,87 (q, J
57Tu, 1H), 3,74 (d, J
150y,  1H), LCMS
macca/zapsin = 455,50 (M+,
50%)

I

Coenunenue 6

4 U NH
ﬁﬂf@‘@\\( 2
S A N
HoN HO  oH NS

(1S,2R,5R)-5-(4-amuuo-7H-
npposo| 2,3-d jnupumuas-7-
wi)-3-(((2-aMUHOXHHOJIUH-7-

W) METHIT)aMHHO )METHIT ) LIUKJIOTT

eHT-3-eH-1,2-nuon

N7-(((3aS,4R ,6aR)-4-(4-
Awmuno-7H-nimpporno[2,3-
d]mupumunun-7-wn)-2,2-
OUMETHI-3a,6a-AUruapo-
4H-

uukionenta[d][ 1,3 ]auokc
oJ-6-mm)merm)-N2-(4-
MeTokcubeH3m)-N7-
METUJIXUHOJIUH-2, 7 -

ITUAMUH

'H SIMP (400 MI', DMSO-
d6) & 8,02 (s, 1H), 7,65 (d, J
=8,7Ty, 1H), 7,39 (d, J =
8,8y, 1H), 6,95-6,86 (m,
3H), 6,81 (dd, J = 89,
2,6 T, 1H), 6,61 (d,
2,5Tu, 1H), 6,49 (d, J =
35Ty, 1H), 6,41 (d, J =
8,7y, 1H), 6,09 (s, 2H),
551 (s, 1H), 541 (d, J =
19T, 1H), 5,06 (dd, J =
6,5, 2,5 T, 2H), 4,44 (t, J =
6,0, 1H), 4,17 (d, J =
49Tu, 2H), 4,11-4,04 (m,
1H), 3,05 (s, 3H); LCMS
Macca/3apsg = 417,10 (M+,
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100%)

Coenunenust 7a u 7b

(1S,2R,5R)-3-(1-(2-amuno-3-
OPOMXHUHOJNH-7-HJ)IPOTIaH-2-
uin)-5-(4-amuHo-7H-
nuppoio| 2,3-d mupumuguH-7-

W) LIUKJIONEHT-3-eH- 1, 2-11on

7-(2-((3aS,4R,6aR )-4-(4-
Amuno-7H-nmpporno[2,3-
d]mupumunun-7-mn)-2,2-
AUMETHI-3a,6a-Auruapo-
4H-
uuknonenta[d][1,3]aunokc
OJI-6-11)IIponu)-3-
Oopom-N-(4-
METOKCHOEH3HIT )X MHOJIUH

-2-aMUH

Ilepsbiit Iracrepeomep
(coenuuenne 7a). 'H SIMP
(400 MI'u, DMSO-d6) 6 8,35
(s, 1H), 8,05 (s, 1H), 7,60 (d,
J=82Tuw, 1H), 7,33 (s, 1H),
7,13 (d, T = 8,4 T, 1H), 6,93
(s, 2H), 6,78 (d, J = 3,6 I',
1H), 6,59 (s, 2H), 6,49 (d, J
= 3,6Iy, 1H), 5,53 (d, J =
4,5Tu, 1H), 542 (s, 1H),
5,01-4,88 (m, 2H), 4,46 (1, J
= 58TIu, 1H), 3,99 (t, J
7,8y, 1H), 3,03 (dd, J
11,9, 44T, 1H), 2,73 (q, J
= 10,6, 8,9y, 2H), 1,24 (s,
3H), LCMS wmacca/3apsing =
497,30 (M+2, 100%).

Bropoii uacrepeomep
(coenuuenne 7b); 'H SIMP
(400 MI', DMSO-d6) 6 8,36
(s, 1H), 8,05 (s, 1H), 7,61 (d,
J=82Tmu, 1H), 7,33 (s, 1H),
7,21-7,02 (m, 3H), 6,61 (s,
2H), 6,50 (d, J =3,5Tu, 1H),
6,43 (d,J=3,6T, 1H), 5,52
(d, J =5,0T'y, 1H), 5,35 (s,
1H), 5,00 (s, 1H), 4,91 (d, J
= 6,4Tu, 1H), 4,56 (s, 1H),
390 (d, J = 5,8y, 1H),
3,07-2,99 (m, 1H), 2,83-2,74
(m, 2H) 1,09 (d, J = 5,8 I'ry,
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3H); LCMS wmacca/3apsn =
495,24 (M+, 40%)

(Coenunenust 8a u 8b)

7 N. M. _NH,
ﬁ\:@c)\@ Q/\\(
~N sz Ng N
H HG oH

(1S,2R,5R)-5-(4-amuno-7H-
nupposno|2,3-djmupumunus-7-
mn)-3-(1-((2-
(MeTHIaMUHO)XUHOJIHNH-7-
WUJT)OKCH )3TUJT)LIUKJIONIEHT-3 -€H-

1,2-nuon

7-(1-((3aS,4R,6aR )-4-(4-

Amuno-7H-nmppoino[2,3-
d]mupumunun-7-un)-2,2-

AUMETHI-3a,6a-Auruapo-

4H-

uuknonenta[d][ 1,3 ]anokc
0J1-6-1J1)3TOKCH )-N-

METHJIXUHOJIMH-2-aMHH

JlnacrepeoMepHyr0  CMeECh
pasmensau € MOMOUIBIO
XHUpaJIbHOW MpenapaTuBHON

HPLC.

Jlhwna — eonmwvr: 225 HM,
UHCMPYMEHMATbHBIN  MEMOO
ananusa: IPA 0,1%
DEA MeOH 0,1%
DEA 50 50 0,7MJI 12M

HUH., ckopocms nomoxa:

0,70 mi/mMuH.

Kononxa: CHIRALPAK IB
CRL-043 OLD,
memnepamypa KOJIOHKU:
30°C, momBwkHasi ¢aza A:
IPA 0,1% DEA, nogBuwxHas

¢aza B: MeOH_0,1% DEA

Ilepsbrit IuacTepeomep
(coenuuenne 8a). 'H SIMP
(400 MI', DMSO-d6) 6 8,04
(s, IH), 7,73 (d, J = 8,8 I'yy,
1H), 7,49 (d, J = 8,7 ', 1H),
7,00 (d,J=2,5Tn, 1H), 6,92
(d, J=4,2Tu, 2H), 6,84-6,80
(m, 2H), 6,57 (d, J = 8,8 I'ry,
1H), 6,44 (d, J =3,5T, 1H),
5,70 (t, J=1,7 I'u, 1H), 5,60-
5,56 (m, 1H), 5,21 (d, J =
6,7 T'u, 1H), 5,14-5,08 (m,




WO0/2019/116302

205

PCT/1B2018/060015

1H), 5,04-4,99 (m, 1H)
4,62-4,58 (m, 1H), 4,15-4,11
(m, 1H), 3,19-3,16 (m, 1H),
2,90 (d, J = 4,7 'y, 3H), 1,54
d, J = 6,3Tw, 3H); LCMS
Macca/3apsia = 433,04 (M+1,
30%)

2

Bropoii Iuacrepeomep
(coenunenne 8b): 'H SIMP
(400 MI', DMSO-db6) 6 8,02
(s, 1H), 7,73 (d, J = 89T,
1H), 7,49 (d, J= 8,7 I'y, 1H),
7,04 (d, J=2,5Tn, 1H), 6,94
(d, J=3,5Tw, 3H), 6,81 (dd,
J=18,7,2,5Tn, 1H), 6,57 (d,
J=88Tw, 1H), 6,54 (d, J =
36T'm, 1H), 5,72 (&, J =
1,5Tu, 1H), 5,57 (d, J =
50Tu, 1H), 526 (d, J =
6,7T'n, 1H), 5,15 (s, 1H)
5,10 (s, 1H), 4,48 (s, 1H)
436 (d,J=4,2Tu, 1H), 3,94
(d,J=5.8Tu, 1H), 291 (d, J
= 4,7Tu, 3H), 1,57 (d, J =
6,5 T, 3H); LCMS
(macca/zapsin) = 433,04 (M+,
30%)

2

2

2

Coenunenue 9

F

Cl/
o~ X
H,NT N B

7-(((3aS,4R,6aR)-4-(4-
Awmuno-7H-nimpporno[2,3-
d]mupumunus-7-mn)-

2,2 6a-TpumMeTHI-3a,6a-

auruapo-4H-

'H SIMP (400 MI', DMSO-
d6) & 8,37 (s, 1H), 8,14 (s,
1H), 7,71 (d, J = 3,7 T, 1H),
7,07 (s, 2H), 6,97 (d, J =
3,6Tw, 1H), 6,90 (d, J =
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(1S,2R,5R)-3-(((2-amunO-3-
XJIOP-5-(pTOPXUHOIHNH-7-
WIT)OKCH )MeTn)-5-(4-amuno-7H-
nupposo|2,3-d jmupumuans-7-
WT)-2-MEeTHIILUKIIOTICHT-3-eH-

1,2-nuon

uukionenta[d][ 1,3 ]auokc
OJI-6-MJT)METOKCH)-3-
xji0p-5-prop-N-(4-
METOKCUOEH3UIT)XUHOJINH

-2-aMUH

22Tn, 1H), 6,79 (dd, J =
11,5, 22Ty, 1H), 5,61 (s,
2H), 4,89-4,77 (m, 2H),
4,76-4,63 (m, 3H), 1,82 (s,
3H), LCMS wmacca/3apsn =
471,07 (M+, 100%)

Coenubenue 10

i/ ’Q ~ . . NH
‘ N/Q/\\( :
N N S NaUN
N HO OH Y

(1S,2R,5R)-5-(4-amuno-7H-
nuppodo[2,3-dnupumunun-7-
wn)-3-(2-(2-
(MeTHIAMUHO)XUHOJINH-7 -
YUT)9THJT ) IMKJIONIEHT-3 -eH-1,2-

JHUOJ

7-(2-((3aS,4R,6aR)-4-(4-
AwmuHo-7H-niupposo[2,3-
d]mupumunun-7-mn)-2,2-
OUMETHII-3a,6a-Auruapo-
4H-
iukgonenta[d][ 1,3 ]auoke
oJ-0-mn)3TH)-N-

METUJIXUHOJIMH-2-aMUH

'H SIMP (400 MI't, DMSO-
d6) § 8,03 (s, 1H), 7,79 (d, J
=89Tu, 1H), 7,54 (d, J =
8,0, 1H), 7,39 (s, 1H),
7,07 (dd, T = 8,1, 16T,
1H), 6,93 (s, 2H), 6,72-6,64
(m, 2H), 6,41 (d, J = 3,5T,
1H), 5,51 (s, 1H), 5,43 (d, J
=1,9Tn, 1H), 4,95 (dd, T =
10,7, 6,5 'y, 2H), 4,45 (t, ] =
6,0 T, 1H), 4,01-3,90 (m,
1H), 3,12-3,08 (m, 2H), 2,90
(d, J=4,7 T, 3H), 2,60-2,52
(m, 2H); LCMS wmacca/3apsin
= 416,48 (M+, 60%)

Coenunenue 11

(1S,2R,5R)-5-(4-amuno-7H-
nupposo|2,3-d jnupumuans-7-
wn)-3-(2-(3-metunumunasol 1,2-
a|nupunun-7-

WUJT)3THJT ) IMKJIONIeHT-3 -eH- 1,2~

7-((3aS,4R,6aR)-2,2-
Humernn-6-(2-(3-
MeTunumuaaszof 1,2-
a|mUpUaUH-7-WT)3THII)-
3a,6a-nurunpo-4H-
uukionenta[d][ 1,3 ]auokc
on-4-mn)-7H-
nuppono[2,3-

d|mupumunuH-4-aMuH

'H SIMP (400 MTI'y, DMSO-
d6) & 820 (d, T = 70T,
1H), 8,03 (s, 1H), 7,39 (s,
1H), 7,32 (s, 1H), 7,00-6,86
(m, 3H), 6,66 (d, J = 3,5,
1H), 6,42 (d, J = 3,5 T', 1H),
5,53-5,41 (m, 2H), 4,98 (d, J
= 6,4 T, 2H), 4,46 (t, J =
6,0, 1H), 3,98 (q, J
55T 1H), 3,40 (d, J
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JHUOJ

70T, 2H), 2,99-2.82 (m,
2H), 2,45 (s, 3H); LCMS
Macca/3apsig = 390,91 (M+,
90%)

Coenubenue 12

F
T\ NH
CI\K\Q\O/\é’N 73 2
=N NN

HoN HO OH

(1S,2R,5R)-3-(((2-amMuH0-3-
XJIOp-5-PTOPXUHOIHNH-7-

WIT)OKCH )MeTHI)-5-(4-amuHo-7H-
nuppodo[2,3-dnupumunus-7-

WT)-4-METHIILUKIJIONIEHT-3 -eH-

3-Xnop-5-pTop-N-(4-
METOKCHUOEH3UI)-7-
(((3aS,4R,6aR)-4-(4-((4-
METOKCHOEH3HIT)aMHUHO )-
7H-nuppono[2,3-
d]mupumunuH-7-mn)-

2,2, 5-tpumerui-3a,6a-
auruapo-4H-
iukgonenta[d][ 1,3 ]auoke

0J1-6-

LCMS wmacca/zapsin = 471,23
(M+, 60%)

1,2-nmon 1J1)METOKCH)XMHOJIHH-2-
aMUH
Coenunenue 13 3-Xnop-7-(2- 'H SIMP (400 MI', DMSO-

(1S,2R,5R)-3-(2-(2-amun0-3-
XJIOP-5-(PTOPXUHOIHMH-7-

Wi )atii)-5-(4-metnn-7H-
npposo|2,3-d jnupumuans-7-

WJT)IUKJIOTIeHT-3 -eH- 1, 2-1uon

((3aS,4R,6aR)-2,2-
numetn-4-(4-metun-7H-
nuppono[2,3-
d]mupumunus-7-mn)-
3a,6a-nurunpo-4H-
uukionenta[d][ 1,3 ]auokc
OJI-6-11)3THI)-5-

(TOPXUHONMHMH-2-aMUH

d6) & 8,62 (s, 1H), 8,18 (s,
1H), 7,22 (s, 1H), 7,13-6,90
(m, 4H), 6,55 (d, J = 3,6 I',
1H), 5,61 (d, J = 4,4 T'y, 1H),
5,46 (t, J = 1,7y, 1H), 5,02
(dd, J = 6,5, 43T, 2H),
4,47 (t,J = 6,0 T, 1H), 4,08-
3,98 (m, 1H), 3,04-2,85 (m,
2H), 2,63 (s, 3H), 2,60-2,54
(m, 2H); LCMS wmacca/3apsin
= 454,17 (M+, 100%)

Coenunenue 14

3-Xnop-7-(2-
((3aS,4R,6aR)-2,2-

numeti-4-(4-metmn-1H-

"H SIMP (400 MI';, DMSO-
d6) & 14,95 (s, 1H), 8,41 (s,
1H), 8,26 (t, T = 5,9 T'u, 1H),
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F
CIN%(
HoN WS o SNHC
(1S,2R,5R)-3-(2-(2-amuno0-3-
XJIOP-5-pTOPXUHOIHNH-7-
un)3tuin)-5-(4-mernn-1H-
nupposo[3,2-cmupuaus-1-

W) IIMKJIONIEHT-3-eH- 1,2-11omna

TUPOXJIOPULT

nuppoo|3,2-c |nupunus-
1-nm)-3a,6a-muruapo-4H-
uukionenta[d][1,3]aunokc
OJI-6-11)3TII)-5-

(TOPXUHOMNH-2-aMUH

794 (d,J=6,9Tw, 1H), 7,53
(d,J=3,5Tw, 1H), 7,43-7,29
(m, 2H), 7,29-7,03 (m, 3H),
5,64 (s, 1H), 5,58 (d,J =
53T 1H), 4,41 (d,J =

5,6 Tw, 1H), 3,88 (t,J =

5,6 T, 1H), 3,10-2,99 (m,
2H), 2,93 (s, 3H), 2,62-2,50
(m, 2H); LCMS macca/3apsin
=453,11 (M+1, 100%)

Coenunenue 15

E
Ll
H.N N R N

(1S,2R,5R)-3-(2-(2-amuH0-3-
XJIOp-5-PTOPXUHONUH-T-
un)atun)-5-(1H-nuppono[ 3,2-
c]nupuauH-1-ua)uKIoneHT-3-

eH-1,2-muon

3-Xnop-7-(2-
((3aS,4R,6aR)-2,2-
numermn-4-(1H-
nuppoo[3,2-clnupunus-
1-nm)-3a,6a-quruapo-4H-
muksonental[d][ 1,3 ] auoke
OJI-0-MIT)3THIT)-5-

(TOPXUHOIHMH-2-aMUH

"H SIMP (400 MI't;, DMSO-
d6) & 8,91 (s, 1H), 8,20 (s,
1H), 8,09 (d, J = 6,2 I'yy, 1H),
7,49 (d, = 6,1 T, 1H), 7,24
(s, 1H), 7,11 (d, J = 3,3 'y,
1H), 7,07-7,01 (m, 1H), 6,98
(s, 2H), 6,60 (d, J = 3,3 Ty,
1H), 5,58 (d, J = 1,8 ', 1H),
539 (s, 1H), 5,18 (dd, J =
17,2, 6,7 T, 2H), 4,41 (t, ] =
54T 1H), 3,84 (¢ J =
59T, 1H), 3,11-2,91 (m,
2H), 2,68-2,58 (m, 2H),
LCMS  (macca/zapsn) =
43923 (M+, 100%)

Coenunenue 16

(1S,2R,5R)-3-(2-(2-amuHo-3-

XJIOP-5-(pTOPXUHOIHNH-T-

3-Xnop-7-(2-
((3aS,4R,6aR)-2,2-
numetmn-4-(7H-
nuppono[2,3-
d]mupumunun-7-mn)-
3a,6a-nurunpo-4H-

uukionenta[d][1,3]auokc

'H SIMP (400 MI'y, DMSO-
d6) & 8,98 (s, 1H), 8,76 (s,
1H), 8,18 (s, 1H), 7,22 (s,
1H), 7,11 (d, J = 3,6 T, 1H),
7,02 (dd, T = 11,1, 14T,
1H), 6,96 (s, 2H), 6,49 (d, J
= 3,6 T, 1H), 5,65 (s, 1H),
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un)atun)-5-(7H-nuppono[2,3-
d|mupuMUIIH-7-1IT) IUKIIOTIEHT-

3-en-1,2-guon

OJI-6-1J1)3TII)-5-

$TOPXUHONMH-2-aMUH

5,47 (d,J=1,9Tw, 1H), 5,03
(d,J=6,4Tw, 2H), 4,48 (t, ]
= 6,1 'y, 1H), 4,06-4,02 (m,
1H), 3,02-2,93 (m, 2H),
2,60-2,55 (m, 2H); LCMS
Macca/3apsin = 440,17 (M+,
60%)

Coenubenue 17

y N NH,
/Q\Q T Q\\,ﬁ

N S N
HoN HO TOoH

(1S,2R,5R)-5-(4-amuno-7H-
nuppodo[2,3-dnupumunun-7-
wi)-3-(((2-aMUHOXMHOJIMH-7-
WJT)aMHHO )METHII ) [IUKJIOTIeHT-3 -

eH-1,2-nuon

N7-(((3a8S,4R,6aR)-4-(4-
Amuno-7H-nmpporno[2,3-
d]mupumunun-7-un)-2,2-
AUMeTHII-3a,06a-TUruaApo-
4H-
uukionenrtal[d][1,3]nuokc
on-6-um)mernin)-N2-(4-
METOKCUOEH3UJT)XMHOJIUH

-2,7-nuaMuH

'H SIMP (400 MI't, DMSO-
d6) & 8,04 (s, 1H), 7,60 (d, J
=8,6Tm 1H), 7,29 (d, J =
8,6 ', 1H), 6,96-6,91 (m,
3H), 6,64 (dd, J = 87,
23T, 1H), 6,51 (d, J =
35T, 1H), 6,48 (d, J =
22T, 1H), 6,37 (d, J =
8,6y, 1H), 620 (t, J =
56T, 1H), 6,08 (s,
5,61 (q, J=1,8Tw, 1H), 5,55
(s, 1H), 5,09-5,04 (m, 2H),
4,52 (t, J=5,9Tn, 1H), 4,11
(q, T = 58T, 1H), 3,90 (s,
2H); LCMS wmacca/3apsn =
404,16 (M+, 100%)

Coenunenune 18

F

Cl~/ N— NH;
N S N N

HoN sz

(1S,2R,5R)-3-(((2-amunHO-3-
XJIOP-5-(pTOPXUHOIHNH-T-
WIT)OKCH )MeTHI)-5-(4-amuno-7H-

nupposo|2,3-d jnupumuans-7-

7-(((3aS,4R,6aR)-4-(4-
Awmuno-7H-nimpporno[2,3-
d]mupumununs-7-mn)-2,2-
OUMETHI-3a,6a-AUruapo-
4H-

uukionenta[d][ 1,3 ]auokc
OJI-6-HJT1)METOKCH)-3-
xjop-5-prop-N-(4-

METOKCUOEH3UI)XUHOJINH

'H SIMP (400 MTI', DMSO-
d6) & 8,58 (bs, 2H), 8,32 (s,
1H), 8,11 (s, 1H), 7,32 (d, J
= 3,6 T'n, 1H), 6,99 (bs, 2H),
6,89-6,83 (m, 2H), 6,81 (d, J
= 23T 1H), 5,82 (q, J
18Ty, 1H), 563 (d, J
52T, 1H), 5,27 (bs, 2H),
4,93-4,80 (m, 2H), 4,56 (d, J
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WJT)IUKJIOTIeHT-3 -eH- 1, 2-11on

-2-aMUH

= 57Ty, 1H), 421 (t, J =
56T, 1H);  LCMS
Macca/3apsin = 457,17 (M+,
70%)

Coenubenue 19

(1S,2R,5R)-5-(4-amuto-7H-
nuppoio| 2,3-d |mupumunuH-7-
un)-3-(((2-
(MeTHIAMUHO)XUHOJINH-7 -
WJT)OKCH )METHJT ) IUKJIOTICHT-3 ~-€H-

1,2-nuon

7-(((3aR,6R,6aS8)-6-(4-
Amuno-7H-nmppoino[2,3-
d]mupumunun-7-mn)-2,2-
OUMETHI-0,6a-AUruApO-
3aH-

uuknonenta[d][ 1,3 ]aunokc
oJ-4-un)MeTokcu )-N-

METUJIXUHOJIMH-2-aMUH

'H SIMP (400 MI't, DMSO-
d6) & 8,12 (s, 1H), 8,00 (d, J
= 89Ty 1H), 7,69 (d, J =
88w, 1H), 7,40 (d, J
13,8 T, 3H), 7,12 (d, J
37Tu, 1H), 7,03 (d, T =
89Tu, 1H), 6,80 (d, J =
9,0Tu, 1H), 6,64 (d, T =
35T, 1H), 582 (d, J =
2,0Tu, 1H), 5,61 (s, 1H),
5,30-5,08 (m, 2H), 4,86 (s,
2H), 4,60 (t, J = 5,6 'y, 1H),
4,28-4,04 (m, 2H), 3,05 (d, J
= 46Tn, 3H), LCMS
macca/3apsn = 419,16 (M+,
100%)

Coenunenus 20a u 20b

(1S,2R,5R)-3-(1-((2-amuHO-3-
XJIOP-5-(PTOPXUHOIHNH-7-
WJT)OKCH )3TII)-5-(4-amuHo-7H-
nupposo|2,3-d jnupumuais-7-

WJT)IUKJIOTIeHT-3 -eH- 1, 2-11on

7-(1-((3aS,4R,6aR )-4-(4-
Awmuno-7H-nimpporno[2,3-
d]mupumununs-7-mn)-2,2-
OUMETHI-3a,6a-AUruapo-
4H-

uukionenta[d][ 1,3 ]auokc
OJI-6-HJT)3TOKCH )-3-XJIOP-
5-¢prop-N-(4-
METOKCUOEH3UI )X UHOJINH

-2-aMUH

JluacrepeoMepHyr0  CMeCh

pasgmensyii ¢ MOMOUIBIO
XUpaJbHOW MpenapaTuBHON

HPLC.

Ilepsbrit Iacrepeomep
(coenuuenne 20a). 'H SIMP
(400 MI', DMSO-d6) 6 8,12
(s, 1H), 7,92 (s, 1H), 7,36 (d,
J=3,6Tn, 1H), 7,16 (d, J =
3,5Ta, 1H), 6,83 (s, 2H),

6,65-6,35 (m, 3H), 5,96 (t, J
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= 97Ty, 1H), 5,82-5,54 (m,
2H), 5,07-491 (m, 2H),
4,61-4,36 (m, 2H), 4,18 (dd,
J =96, 48Ty, 1H), 1,65
(ddd, J = 26,6, 6,9, 2,51,
3H); LCMS wmacca/3apsn =
471,23 (M+, 90%).

Bropoii Iuacrepeomep
(coenuuenne 20b): 'H SIMP
(400 MI', DMSO-d6) 6 8,08
(s, 1H), 8,01 (s, 1H), 6,93 (s,
5H), 6,87-6,75 (m, 2H), 6,54
(d,J=3,6Tn, 1H), 5,62 (d, J
= 1,6 I'u, 1H), 5,53-5,49 (m,
1H), 5,26 (d, J =5,9T', 1H),
5,23-5,13 (m, 2H), 4,55 (1, J
=5,7Tu, 1H), 4,15-4,00 (m,
1H), 1,57 (d, J = 6,5 I'y, 3H);
LCMS macca/3apsin = 471,23
(M+, 80%)

Coenunenue 21

Cle s Q =

N/;\(
N \/ N

HoN HO  on N>

(1S,2R,5R)-3-(2-(2-amun0-3-
XJIOPXUHOJIUH-7-HIT)3THI)-5-(4-
metun-7H-nuppono[2,3-
d|mupuMHUIUH-7 -1 ) IUKIIOTIEHT-

3-en-1,2-guon

3-Xnop-7-(2-
((3aS,4R,6aR)-2,2-
numetuin-4-(4-mernin-7H-
nuppono[2,3-
d]mupumunus-7-mn)-
3a,6a-nurunpo-4H-
uukionenta[d][1,3]auokc
OJI-0-11JT)3THIT ) X UHOJTH-

2-aMUH

'H SIMP (400 MTI', DMSO-
ds) & 8,62 (s, 1H), 8,17 (s,
1H), 7,61 (d, J= 8,3 T'y, 1H),
7,44 (s, 1H), 7,37 (s, 1H),
7,17 (d,J =8,2Tn, 1H), 7,02
(d, J = 3,6Tn, 1H), 6,70 (s,
2H), 5,62 (s, 1H), 5,45 (s,
1H), 5,04 (s, 2H), 4,47 (d, J
=5,5Tw, 1H), 4,14-3,91 (m,
1H), 3,06-2,87 (m, 2H) 2,58
(d, J = 32,3 Tu, 5H), LCMS
Macca/3apsag = 436,23 (M+,
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90%)

Coenunenne 22 7-(2-((3aS,4R,6aR)-4-(4- | 'H SIMP (400 MI', DMSO-
AwmuHo-7H-tmmppono[2,3- | d6) & 8,15 (s, 1H), 8,05 (d, J

%/ dmupumunun-7-un)-2,2- | = 9,1 T'u, 1H), 7,77-7,51 (m,

L q)om 0 C(H o N A numetmi-3a,6a-qurunpo- | 4H), 7,24 (d, J = 8,1 I'u, 1H),

4H- 6,82 (dd, J = 17,2, 64T,

(18,2R,5R)-5-(4-amuno-7H- mukstonenta[d][1,3]muoke | 2H), 6,57 (d, J = 3,6 ', 1H),
mpposiof2,3-dmupumuann-7- | o5-6-y)srin)-N- 5,53 (s, 1H), 5,45 (s, 1H),
un)-3-(2-(2- uKIoOy TrixuHomuH-2- | 5,03 (s, 2H), 4,55-4,43 (m,
(UMKI00Y TUIAMMHO )XUHOMH-7- | avuH 2H), 4,01 (t, J = 5,2 Ty, 1H),
WUT)3THT ) IUKJIOTIEHT-3-eH-1,2- 3,06-2,87 (m, 2H), 2,59-2,54
ANO (m, 2H), 2,41 (d, J = 8,7 I'ny,

2H), 2,01 (q, J = 9,8 T', 2H),
1,76 (q, J = 9,4T'u, 2H),
LCMS wmacca/zapsin = 457,3
(M-+, 90%)

TIpumep 2. (1S.2R.5R)-3-(2-(2- AMuHO-3-OTOPXUHOIUH-7-11)3TUA )-5-(4-amuno-7H-

mupponol2,.3-djnupuMunng-7-wi) IUKI0NEeHT-3-eH-1 . 2-nuou1 (coequnenue 23)
LD Dy
>y
I N
HzN HG oH 7

Cmecb  7-(2-((3aS,4R,6aR)-4-(4-amuno-7H-muppo:o[2,3-d JnupumMuaua-7-wi)-2,2 - ITMME THJI-

3a,6a-qurunpo-4H-nmknonenra[d][ 1,3 ]auokcon-6-un)3Tin)-3 -G TOPX MHOTHH-2-aMHHA

(0,060, 0,130 mmonb) B TFA (1,004 mut, 13,03 mmounb) nepememmusanu npu 25°C B TeueHue
6 4. B atmocdepe N,. [ToBbimasu OCHOBHOCTh PEAKLIHOHHONH CMECH C MOMOIIBIO JIEISTHOTO
pactBopa BoxH. Hackiml. NaHCO; (20 Mi1) M 3KCTparupoBaJid € TMOMOINBIO STHIIALIETATa
(20 mu1). Cnou pasnensiii, OpraHMYeCKH CJION MPOMBIBANIA COJIEBBIM pacTBopoM (20 mi1) u
BoICymiuBaiM  Haj  Oe3BomHbiM  NapSQs.  Opranuueckwii  ciol  QUIbTpOBaIH |
KOHLEHTpUpOBaNu i1 vacuo ¢ nonydenuem 0,12 r HeouumeHHOro coennHeHus. JlaHHBIN

ocTtaTok oummanun ¢ nomombo npudopa Combiflash (R£200, Teledyne/Isco) Ha KoOJOHKe
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Redisep® R c rpagnenTHbM 3moupoBanueM (oT 0 1o 10%) MeTaHONIOM B JUXJIOPMETaHE C
NOJTy4eHHEM YKa3aHHOTO B 3arojioBke coeawHeHus (25 mr, Beixox 45,6%) B BHIE Ipsi3HO-
0eyoro TBEPIOro BELIECTBA. 'H saMPp (400 MI'u, DMSO-d6) 6 8,05 (d, J =7,3 T, 1H), 7,79
(d,J=11,8Tn, 1H), 7,59 (d, J = 8,2 'y, 1H), 7,37 (s, 1H), 7,16 (d, J = 8,3 I'y, 1H), 6,99 (s,
2H), 6,74 (s, 2H), 6,58 (d, J = 3,5T, 1H), 6,40 (d, J = 3,5, 1H), 5,50 (d, J = 9,5 'y, 1H),
5,42 (d,J =1,9Tn, 1H), 4,97 (dd, J = 6,6, 3,1 'y, 2H), 4,45 (t, J = 6,0 'y, 1H), 3,95 (q, J =
5,5Tu, 1H), 3,04-2,85 (m, 2H), 2,60-2,53 (m, 2H), LCMS wmacca/3apsan = 420,92 (M,
100%).

IIpumepsr B Tabmuue 14 CUHTE3MPOBAIM COTJIACHO CJIEAYIOIIEMY MPOTOKOJY pPEeaKLUy,
aHaJOrMYHOMY npumeHseMomy s noaydeHus (1S,2R,5R)-3-(2-(2-amunO-3-PTOPXUHOIMH-
7-un)atun)-5-(4-amuno-7H-nupposo[2,3-d | mupumMunus-7-m1) IUKJIONEHT-3-eH-1,2-n11ona, ¢
NPUMEHEHUEM COOTBETCTBYIOLIMX HCXOAHBIX MaTepHasoB (IPH TMOAXOISAINEH TemIeparype

BMecto TFA takske mosker npumensiTbes BogH. TFA wmu FeCl; DCM).

Tabmuua 14
Ctpykrypa wu Ha3Banue 1o | [Ipumensemoe Jlanaeie 'H  SIMP  wu
IUPAC npomexxyTouHoe coenunenue | LCMS
Coenunenue 24 7-(2-((3aS,4R ,6aR)-4-(4- 'H SMP (400 MIw,
Awmuno-7H-niupposo[2,3- DMSO-do6) 6 8,17 (d, J =
F
NH, d]mupumunus-7-wn)-2,2- 0,8 T'u, 1H), 8,03 (s, 1H),

(1S,2R,5R)-3-(2-(2-amun0-3-
XJIOP-5-(PTOPXUHOIHNH-7-
wi)3Tr)-5-(4-amuno-7H-
nupposo|2,3-d jnupumuais-7-

WJT)IUKJIOTIeHT-3 -eH- 1, 2-1uon

auMeTHI-3a,6a-nuruapo-4H-
ukionenTald][ 1,3 ]auokcon-
6-1I1)3THIT)-3-XJI0p-5-

(TOPXUHOIHMH-2-aMHH

7,22 (s, 1H), 7,01 (dd, J =
11,0, 1,4 T, 1H), 6,95 (s,
2H), 6,92 (s, 2H), 6,63 (d,
J=3,5Tu, 1H), 6,42 (d,J
=3,5Tw, 1H), 5,50 (t, J =
3,2Tw, 1H), 545 (t, J =
1,7y, 1H), 4,96 (dd, J =
6,3, 3,0 T, 2H), 4,45 (t, J
=5,8 Ty, 1H), 3,97 (¢, J =
5,5 T, 1H), 3,03-2,87 (m,
2H), 2,56 (t, J = 7,0y,
2H), LCMS wmacca/3apsin
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= 454,08 (M+, 40%)

Coenunenue 25 7-(2-((3aS,4R ,6aR )-4-(4- '"H SAMP (400 MI,
Amuno-7H-nupporno[2,3- DMSO-ds) & 8,17 (s, 1H),

F
d]mupumunus-7-mn)-2,2- 8,03 (s, 1H), 7,53-7,30

(1S,2R,5R)-3-(2-(2-amuno-3-
XJIOp-0-PTOPXUHOIHNH-7-
un)3tuin)-5-(4-amuno-7H-
nupposno|2,3-d jnupumunus-7-

W) LIUKJIONEHT-3-eH- 1, 2-11on

aumeTui-3a,6a-guruapo-4H-
uknonenTald][ 1,3 ]auokcon-
6-1I1)3THIT)-3-XJI0p-6-

(TOPXUHONUH-2-aMHUH

(m, 2H), 6,97 (s, 2H),
6,75-6,55 (m, 3H), 6,44
(d, J = 3,6 Ty, 1H), 5,57-
5,31 (m, 2H), 4,98 (dd, J
= 6,4, 1,8 Ty, 2H), 4,45 (t,
J=6,0Tu, 1H), 3,98 (q, J
=5,6Tn, 1H),2,98(q, /=
6,7 T, 2H), 2,59-2,52 (m,
2H); LCMS wmacca/3apsin
= 455,10 (M+, 90%)

Coenunenue 26

Cla™ N N NH,
G o
HoN F WG BH Y

(1S,2R,5R)-3-(2-(2-amuno0-3-
XJIOp-8-(PTOPXUHOIHH-7-
wi)3Tr)-5-(4-amuno-7H-
npposo| 2,3-d jnupumuas-7-

WJT)IUKJIOTIeHT-3 -eH- 1, 2-1uon

7-(2-((3aS,4R ,6aR )-4-(4-
Awmuno-7H-niuppoino[2,3-
d]nupumunus-7-mn)-2,2-
nuMeTH-3a,6a-nuruapo-4H-
ukionenTald][ 1,3 ]auokcon-
6-1I1)3THIT)-3-XJI0p-8-

(TOPXUHONHMH-2-aMHH

'H SAMP (400 MI'w,
DMSO-d6) & 8,24 (d, J =
1,6 T, 1H), 8,04 (s, 1H),
7,44 (d, J = 8,3 Ty, 1H),
7,17 (dd, J = 8,3, 6,5,
1H), 7,00 (bs, 4H), 6,66
(d, J = 3,6 T, 1H), 6,44

(d, J =3,5Tw, 1H), 5,51
(d, J = 45Ty, 1H), 5,42
(d, J = 1,8Tw, 1H), 4,96

(dd, J = 6,6, 4,8 Ty, 2H)
444 (t, J = 59T, 1H)
3,98 (q, J = 5,6y, 1H),
2,98 (d, T = 8,3Ty, 2H),
2,49-2,40 (m, 2H); LCMS
455,05

2

2

Macca/zapsg =

(M+, 100%)
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Coenunenue 27

"\ NH

HNTN O ‘ NQ\\( i
N NN
HO OoH

(1S,2R,5R)-3-(2-(2-amuH0-3,3-
aume -3 H-uHnon-6-mn)atin)-
5-(4-amuno-7H-nimpposno|2,3-
d|mupuMUINH-7-1IT) IUKIIOTIEHT-

3-en-1,2-guon

7-((3aS,4R,6aR)-6-(2-(2-
AmuHO-3,3-gumerni-3H-
UHIOJ-0-101)3THi)-2,2-
OUMeTHI-3a,6a-1uruapo-4H-
muknonenTald][ 1,3 ]auokcon-
4-nn)-7TH-tuppono[2,3-

d|mupumunuH-4-aMuH

'"H SAMP (400 MI,
DMSO0-d6) § 8,04 (s, 1H),
7,02 (d, J = 7,3Tn, 1H),
6,97-6,85 (m, 4H), 6,81
(d, J = 1,4Tu, 1H), 6,67
(dd, J = 7,4, 1,5Tu, 1H),
6,63 (d, J = 3,5T, 1H),
6,46 (d, J = 3,5Tnu, 1H),
5,55-5,46 (m, 1H), 5,42 (t,
J = 1,7, 1H), 4,95 (s,
2H), 4,44 (d, J = 5,5Tw,
1H), 3,93 (q, J = 4,8 T,
1H), 2,87-2,62 (m, 2H),
2,49-2.41 (m, 2H), 1,30-
1,17 (m, 6H), LCMS
macca/zapsin = 418,41
(M+, 100%)

Coenunenue 28

Q N_ I _NH,

H2N /Q/\\(
N NN
HO OH

(1S,2R,5R)-5-(4-amuno-7H-
npposo|2,3-d jnupumuans-7-
wn)-3-(2-(2'-

aMuHOCTIUpO[ UKJI00yTaH-1,3'-
WHJTOJ |-6'-1JT) 3 THIT ) {UKJIOTIEHT-

3-en-1,2-guon

6'-(2-((3aS,4R,6aR )-4-(4-
Awmuno-7H-nupporno[2,3-
d]nupumunus-7-mn)-2,2-
auMeTHI-3a,6a-nuruapo-4H-
ukionenTald][ 1,3 ]auokcon-
6-

WT)3THT)CTUPO[ IUKJIOOy TaH-

1,3'-unnon]-2'-amux

'H SAMP (400 MIw,
DMSO0-d6) § 8,04 (s, 1H),
7,39 (d, J = 7,3Tn, 1H),
7,07 (s, 2H), 6,92 (s, 2H),
6,77 (d, J = 1,4Tn, 1H),
6,71 (dd, J = 7,5, 15T,

1H), 6,62 (d, J = 3,5Tw,
1H), 6,45 (d, J = 3,5Tw,
1H), 5,49 (d, J = 43 T,
1H), 541 (d, J = 1,9Tw,
1H), 493 (d, J = 59T,
2H), 4,45 (d, J = 55T,
1H), 3,93 (q, J = 53 T,
1H), 2,87-2,64 (m, 2H),

2,62-2,49 (m, 4H), 2,40-
2,30 (m, 1H), 2,24-2,13
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(m, 3H); LCMS
Macca/zapsny = 431,23
(M+, 50%)
CoenuHenmue 29 7-(2-((3aS,4R,6aR )-4-(4- 'H sAMP (400 MTI'y,

cl
Cl/ Q P NH,
N
3 R ", N
NN HO OoH Y

N
H, H

(1S,2R,5R)-3-(2-(2-amuno-3,5-
IVXJIOPXHUHOJINH-7-HJT)3 T )-5-
(4-amuno-7H-nupporno[2,3-
d|nmupuMuINH-7-1IT) IUKJIOTIEHT-

3-eH-1,2-guon

Amuno-7H-nuppono[2,3-
d]mupumunus-7-un)-2,2-
aUMeTHI-3a,6a-1uruapo-4H-
muknonenTald][ 1,3 ]auokcon-
6-un)atun)-3,5-

I[I/IXJ'IOpXI/IHOJ'II/IH-z-aMI/IH

DMSO-d6) § 8,20 (s, 1H),
8,03 (s, 1H), 7,35 (d, J =
8,7 T, 2H), 7,14-6,88 (m,
4H), 6,62 (d, J = 3,5y,
1H), 6,43 (d, J = 3,6 'y,
1H), 5,49 (s, 1H), 5,43 (s,
1H), 4,98 (dd, J = 11,2,
6,4Tn, 2H), 4,46 (t, J =
59T, 1H), 3,96 (q, J =
5,5Tn, 1H), 3,04-2,85 (m,
2H), 2,62-2,56 (m, 2H);
LCMS wmacca/zapsin =
471,30 (M+, 50%)

Coenunenue 30

LTt
ey
HN" N R

HO  OH N*(
NH

=

N

(1S,2R,5R)-3-(2-(2-amun0-3-
XJIOPXUHOJINH-7-HJT)3THI)-5-(2-
amuHo-7H-nuppono[2,3-
d|mupUMHUIIH-7-HJT) IUKJIOTIEHT-

3-en-1,2-guon

7-(2-((3aS,4R ,6aR)-4-(2-
Awmuno-7H-nuppono[2,3-
d]nupumunus-7-un)-2,2-
auMeTHI-3a,6a-nuruapo-4H-
ukionenTald][ 1,3 ]auokcon-
6-WJ1)3THIT)-3 -XJIOPXUHOJIFH-

2-aMHUH

'H SAMP (400 MIw,
DMSO-ds) & 8,69 (s, 1H),
8,37 (s, 1H), 7,69 (d, J =
8,2Tw, 1H), 7,42 (s, 1H),
7,26 (d, J = 8,3 'y, 1H),
6,95 (d, J = 3,9Tw, 1H),
6,46 (d, J = 3,8, 1H),
5,42 (dd, J = 10,5, 3,3 I'w,
2H), 5,30-4,81 (m, 2H),
4,47 d, J = 55Ty, 1H),
4,22-3,88 (m, 1H), 3,09-
2,87 (m, 2H) 2,57 (d, J =
77Ty, 2H); LCMS

Macca/zapsny = 437,21
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(M+1, 70%)

Coenunenue 31

Cl N
\ 73

N L, N
HoN HO  on N

(1S,2R,5R)-3-(2-(2-amuno-3-
XJIOp-5-PTOPXUHOIHNH-T-
un)3tun)-5-(4-u3onponun-7H-
nupposno|2,3-djnupumunus-7-

W) LIUKJIONEHT-3-eH- 1, 2-11omn

3-Xunop-5-¢prop-7-(2-
((3aS,4R,6aR )-4-(4-
usonponui-7H-nuppono[2,3-
d]mupumununs-7-um)-2,2-
IUMeTHI-3a,6a-1uruapo-4H-
uknonenTald][ 1,3 ]auokcon-

6-WJ1)3TUIT)XMHOJIUH-2-aMUH

'"H SAMP (400 MI,
DMSO0-d6) § 8,68 (s, 1H),
8,18 (s, 1H), 7,22 (s, 1H),
7,05 (d, J = 3,7Tnu, 1H),
7,02 (dd, T =11,0, 1,4 T'n,
1H), 6,96 (s, 2H), 6,57 (d,
J=3,6Tw 1H), 5,63 (d, J
=4,5Tu, 1H), 5,46 (d, J =
1,8 T, 1H), 5,01 (d, J
6,5Tu, 2H), 447 (t, J
6,1 T'u, 1H), 4,10-3,98 (m,
1H), 3,40 (dt, J = 13,9,
6,9 T'u, 1H), 3,04-2,89 (m,
2H), 2,57 (d, J = 8,3 TIw,
2H), 1,32 (d, J = 2,1 'y,
3H), 1,30 (d, J = 2,1 T,
3H); LCMS wmacca/3apsin
= 483,92 (M+, 30%)

Coenunenue 32

Cl™ |,
N

\ 7

N \

HyN NN

HO oM
(1S,2R,5R)-3-(2-(2-amun0-3-
XJIOpP-5-(PTOPXUHOIHMH-7-
wn)3tuin)-5-(4-(1-metun-1H-
npason-4-wmn)-7H-mupporo[ 2,3-
d|mupuMUIIH-7-HJT) IUKJIOTIEHT-

3-en-1,2-guon

3-Xnop-7-(2-((3aS,4R ,6aR)-
2,2-mumetnn-4-(4-(1-mermn-
1H-nupa3zon-4-wmn)-7H-
nrpposio| 2,3-d jnupumuaus-
7-un)-3a,6a-nurunpo-4H-
ukionenTald][ 1,3 ]auokcon-
6-11)3TUI)-5-PTOPXUHOIHH-

2-aMUH

'"H SMP (400 MIw,
DMSO0-d6) § 8,68 (s, 1H),
8,62 (s, 1H), 8,21 (d, J =
199Ty, 2H), 7,26-7,17
(m, 2H), 7,03 (dd, J =
11,0, 1,4 'y, 2H), 6,98 (s,
1H), 6,87 (d, J = 3,7y,

1H), 5,66 (d, J = 4,6 T,
1H), 5,50 (t, J = 1,7Tw,
1H), 5,04 (d, J = 6,1 T,

2H), 4,48 (s, 1H), 4,08 (d,
J = 54Ty, 1H), 3,97 (s,
3H), 3,06-2,88 (m, 2H),
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2,60-2,55 (m, 2H); LCMS
Macca/zapsny = 520,32

(M+, 100%)

Coenunenus 33a u 33b

(1S,2R,5R)-3-(1-(2-amuH0-3-
XJIOp-5-PTOPXUHOIHNH-T-

W) Iponas-2-un)-5-(4-aMuHo-
7H-nuppono|2,3-dmupumuams-

7-1J1)UMKIIONeHT-3 -eH- 1,2-11omn

7-(2-((3aS,4R ,6aR )-4-(4-
Amuno-7H-nuppono[2,3-
d]mupumunus-7-un)-2,2-
aumeTui-3a,6a-guruapo-4H-
muknonenTald][ 1,3 ]auokcon-
6-1I1)IpoTInI)- 3 -XJI0p-5-

(TOPXUHONUH-2-aMHUH

JlnacrepeomMepHy0 CMeCh
pasfensyid ¢ [OMOUIBIO
XUPaJIbHOU

npenapatusHoilt HPLC.

Ilepspiii  nuacrepeomep

(coenunenue 33a)

'H AMP (400 MIn,
DMSO-d6) & 8,18 (s, 1H),
8,03 (s, 1H), 7,18 (s, 1H),

7,14-6,83 (m, SH), 6,50
(d, J = 3,5Tu, 1H), 6,42
(d, J =3,5Tu, 1H), 5,51
(d, J = 5,1Tu, 1H), 5,36
(d, J = 1,8Tw, 1H), 5,00
(d, J = 6,8Tu, 1H), 4,89
(d, J = 62Ty, 1H), 4,56
t, T = 58Ty 1H), 3,91

(d, J = 5,5Tw, 1H), 3,08-
2,94 (m, 1H), 2,79 (d, J =
93Tw, 2H), 1,09 (d, J =
6,7Tu, 3H), LCMS
Macca/zapsny = 469,36

(M+, 30%).

Bropoit IIHACTEPEOMED

(coenunenue 33b)

. 'H AMP (400 MI'w,
DMSO0-d6) § 8,18 (s, 1H),
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8,05 (s, 1H), 7,19 (s, 1H),
7,08-6,86 (m, SH), 6,78
(d, J=3,5 Ty, 1H), 6,50
(d, J=3,5 'y, 1H), 5,56-
5,47 (m, 1H), 5,43 (t,J =
1,4 Ty, 1H), 4,97 (t,J =
5,5 T, 2H), 4,51-4,42 (m,
1H), 3,98 (q, ] = 6,1,

5,3 T, 1H), 3,09-2,96 (m,
1H), 2,75 (s, 2H), 1,08 (d,
J=63I'y, 3H); LCMS
macca/3apsia = 469,36
(M+, 30%)

Coenunenus 34a u 34b

(1S,2R,5R)-3-(1-(2-amuno-3-
XJIOPXHHOJINH-7-HJT)TPOTaH-2-
wn)-5-(4-amuHo-7H-
npposo|2,3-d jnupumuaus-7-

WJT)IUKJIOTIeHT-3 -eH- 1, 2-1uon

7-(2-((3aS,4R ,6aR )-4-(4-
Awmmnno-7H-nuppono[2,3-
d]mupumunus-7-mn)-2,2-
numeTui-3a,6a-quruapo-4H-
uuksionenTald][ 1,3 ] auokcosn-
O-11)ponu)-3-

XJIOPXUHOJINH-2-aMHUH

JlnacTepeoMepHyI0 CMeCh
pasiessuii ¢ TOMOLIBIO
XUPaJTbHOU

npenaparusHoii HPLC.

IlepBbiii  nuacrepeomep

(coenunenuie 34a)

'H SMP (400 MI'w,
DMSO0-d6) § 8,17 (s, 1H),
8,03 (s, 1H), 7,60 (d, J =
82T, 1H), 7,33 (d, J =
1,5Tw, 1H), 7,13 (dd, J =
8,2, 1,6 Ty, 1H), 6,94 (s,
2H), 6,67 (s, 2H), 6,47 (d,
J=3,5Tw 1H), 6,39 (d, J
= 3,5Tw, 1H), 5,56-5,46
(m, 1H), 535 (d, J
1,8 T, 1H), 4,98 (d, J
6,7Tu, 1H), 4,88 (d, J
6,3Tu, 1H), 4,57 (t, J
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59Tw 1H), 3,90 (q, J =
5,7 Tw, 1H), 3,10-2,96 (m,
1H), 2,84-2,73 (m, 2H),
1,13-1,09 (m, 3H); LCMS
Macca/zapsg = 451,2 (M+,
100%).

Bropoi IacTepeoMep

(coenunenue 34b)

'H AMP (400 MIn,
DMSO0-d6) § 8,17 (s, 1H),
8,05 (s, 1H), 7,60 (d, J =
82T, 1H), 7,34 (d, J =
1,6 Tu, 1H), 7,13 (dd, J =
8,2, 1,6 T, 1H), 6,94 (s,
2H), 6,77 (d, J = 3,6 T,
1H), 6,67 (s, 2H), 6,49 (d,
J=3,5Tw, 1H), 5,59-5,49
(m, 1H), 5,47-538 (m,
1H), 4,95 (t, J = 7,2Tn,
2H), 4,47 (t, J = 6,0,
1H), 3,98 (q, J = 5,5Tn,
1H), 3,04 (dd, J = 12,0,
4,5 T, 1H), 2,82-2,64 (m,
2H), 1,07 (d, J = 6,3Tn,
3H); LCMS wmacca/3apsin
= 452,98 (M+1, 80%)

Coenunenus 35a u 35b

(1S,2R,5R)-3-(1-(2-amuHo-3-

3-X10p-7-(2-((32S,4R,6aR)-

2,2-numeTnin-4-(4-mMeTui-
7H-nuppono[2,3-
d|nupumunun-7-un)-3a,6a-

auruapo-4H-

uknonenTald][ 1,3 ]auokcon-

JlnacrepeomMepHy0 CMeCh
pasfensyii ¢ IOMOUIBIO
XHUPaIbHOU

npenapartusHoit HPLC.

IlepBblii  auacTepeomMep
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XJIOpP-5-(pTOPXUHOIHNH-T-
W) Tponan-2-un)-5-(4-mMeTun-
7H-tmuppomno|2,3-d jmupumuaus-

7-WT)UKJIONEHT-3-eH- |, 2- 1o

O-1IT)TIpOTIHI)-5-

(TOPXUHONMMH-2-aMHH

(coenumenne 35a); 'H
AMP (400 MI'u, DMSO-
d6) & 8,63 (s, 1H), 8,18 (s,
1H), 7,27-7,12 (m, 2H),
6,96 (s, 3H), 6,64 (d, J =
3,6Tw, 1H), 564 (d, J =
49Tu, 1H), 546 (d, J =
2,0 T, 1H), 5,01 (dd, J =
6,5, 3,4 T, 2H), 4,46 (t, J
=5,9Tw, 1H), 4,03 (q,J =
5,7Tu, 1H), 3,02 (q, J =
9,1 T, 1H), 2,86-2,68 (m,
2H), 2,64 (s, 3H), 1,09 (d,
J = 70Ty, 3H); LCMS
macca/zapsin = 468,36
(M+, 80%).

Bropoii IHacTePEOMeEp
(coenuuenne 35b). 'H
SAMP (400 MI'y, DMSO-
d6) 6 8,60 (s, 1H), 8,19 (s,
1H), 7,19 (s, 1H), 7,04-
6,89 (m, 4H), 6,52 (d, J =
3,6 Ty, 1H), 5,63 (d, J =
50T, 1H), 5,39 (d, J =
1,8 T'u, 1H), 5,08-5,00 (m,
1H), 495 (d, J = 6,2T,
1H), 4,58 (t, J = 591,
1H), 3,98 (dt, J = 6,8,
5,4Tu, 1H), 3,03 (q, J =
10,1 I'u, 1H), 2,81 (s, 2H),
2,62 (s, 3H), 1,11 (d, J =
53Tu, 3H); LCMS

Macca/zapsin = 468,36
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(M, 80%).

Coenubenns 36a u

1 (1S,2R,5R)-3-(1-(2-amuno0-
3-xnop-5-¢propxuHonuH-7-
WJT)TIPOTIaH-2-1)-2-MeTu-5-(4-
metu-7H-nuppono[2,3-
d|nmupuMUINH-7-1IT) IUKJIOTIEHT-

3-en-1,2-nuon

3-Xunop-5-¢prop-7-(2-
((3aS,4R,6aR)-2,2 6a-
TpumeTmi-4-(4-metnn-7H-
nupposo|2,3-d jmupumuaus-
7-un)-3a,6a-nurunpo-4H-
uknonenTald][ 1,3 ]auokcon-
O-1J1) PO )X MTHOJIUH-2-

AdMHUH

JlnacrepeomMepHy0 CMeCh
pasfensyii ¢ IOMOUIBIO
XUPaJTbHOU

npenapatusHoit HPLC.

IlepBbiii  auacTepeomep
(coenunenne 36a); 'H
AMP (400 MI'u, DMSO-
d6) & 8,63 (s, 1H), 8,19 (s,
1H), 7,22-7,12 (m, 2H),
7,03-6,90 (m, 3H), 6,66
(d, J =3,7T'y, 1H), 5,64-
5,54 (m, 2H), 5,05 (d, J =
7,1 T, 1H), 4,49 (s, 1H),
3,66 (t, J = 6,5Ty, 1H),
2,96 (dd, J =13,2, 7,1 Ty,
1H), 2,85-2,68 (m, 2H),
2,65 (s, 3H), 1,24 (s, 3H),
1,13 (d, J = 6,5, 3H);
LCMS wmacca/zapsg =
482,2 (M+, 40%).

Bropoit IHACTEPEOMED
(coenuuenne 36b): 'H
SAMP (400 MI'y, DMSO-
d6) 6 8,64 (s, 1H), 8,17 (s,
1H), 7,43 (d, J = 3,6 I'y,
1H), 7,21 (s, 1H), 7,00
(dd, J=11,1, 1,3 Ty, 1H),
6,95 (s, 2H), 6,69 (d, J =
3,6 T'u, 1H), 5,68-5,61 (m,
1H), 5,46 (d, J = 1,4 I,
1H), 5,18 (d, J = 7,3 I'y,
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1H), 4,63 (s, 1H), 3,90 (t,
J=69Tu, 1H), 3,23-3,16
(m, 1H), 2,73 (s, 2H), 2,65
(s, 3H), 1,42 (s, 3H), 0,99
(d, J = 66Ty 3H):
LCMS wmacca/zapsig =
482,2 (M+, 40%)

Coenubenue 37

HoN Sz Ng N

(1S,2R,5R)-3-(2-(2-amuHO-3-
XJIOP-5-(TOPXUHONNH-7 -
WI1)9TH)-5-(4-amuno-7H-
npposno|2,3-d jnupumuans-7-

WJ1)-2-MeTUILUKJIONEHT-3 -eH-

7-(2-((3aS,4R ,6aR)-4-(4-
Amuno-7H-nuppoino[2,3-
d]mupumunus-7-mn)-2,2,6a-
TpUMETHII-3a,0a- TUTUAPO-
4H-

mukstonenTald][ 1,3 ] auokcosn-
6-1J1)3THIT)-3 -XJI0p-5-

¢dropxuHOIMH-2-aMUH

'H SAMP (400 MIw,
DMSO0-d6) § 8,17 (s, 1H),
8,12 (s, 1H), 7,34 (s, 2H),
722 (s, 1H), 7,07-6,92
(m, 4H), 6,65-6,57 (m,
1H), 5,56-5,41 (m, 2H),
5,15-4,99 (m, 1H), 4,62
(s, 1H), 383 (d, J =
6,0 ', 1H), 2,99-2,86 (m,
2H), 2,46-2,31 (m, 2H),

1,2-muon 1,27 (s, 3H), LCMS
macca/zapsn = 469,30

(M+, 40%)
Coenunenue 38 7-(2-((3aS,4R,6aR )-4-(4- IlepBeiit  muacrepeomep:
amuHo-7H-nuppono[2,3- 'H  amMmp (400 MTI'w,

F
CINQ\(NHz
‘ \
NN NN
2

S 2 =
H HG OH

(1S,2R,5R)-3-(1-(2-amuno0-3-
XJIOP-5-(PTOPXUHOIHNH-7-

W) Tponan-2-mn)-5-(4-aMuHo-
7H-nmuppomno|2,3-d jnupumunus-
7-11)-2-MeTHJILHUKJIONEHT-3-eH-

1,2-nuon

d|nupumunus-7-un)-2,2,6a-
TpUMeETU-3a,6a-TUruApPO-
4H-
ukionenTald][ 1,3 ]auokcon-
6-1T)IIpOTIHIT ) -3 -XJI0p-5-

(TOPXUHONHMH-2-aMHH

DMSO0-d6) & 8,18 (s, 1H),
8,04 (s, 1H), 7,18 (s, 1H)

2

7,01-6,90 (m, SH), 6,70
(d, J =3,6Tw, 1H), 6,47
(d, J = 3,5Tw, 1H), 5,55
(d, J = 1,7Tw, 1H), 5,47
(d, J = 59Ty, 1H), 5,06

(d, J = 7,0Tw, 1H), 4,44
(s, 1H), 3,63 (dd, J = 7,0,
5,8 Tw, 1H), 2,97 (dd, J =
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12,9, 6,7y, 1H), 2,82-
2,68 (m, 2H), 1,24 (s, 3H),

1,11 (s, 3H); LCMS
Macca/zapsim = 482,67
(M+, 80%)

Coenunenue 39 3-Xnop-5-¢prop-7-(2- 'H SAMP (400 MIw,

(1S,2R,5R)-3-(2-(2-amuno-3-
XJIOP-5-QTOPXUHONUH-7 -
WT)9THIT)-2-MeTHII-5-(4-Me THIT-
7H-nuppomno|2,3-dmupumuams-

7-1IT)UMKIIONeHT-3-eH- 1,2-11omn

((3aS,4R,6aR)-2,2 6a-
TpumeTui-4-(4-metun-7H-
nupposno[2,3-d jmupumuaus-
7-un)-3a,6a-quruapo-4H-
uknonenTald][ 1,3 ]auokcon-

6-WJT)3THIT )X HTHOJIMH-2-aMUH

DMSO0-d6) & 8,63 (s, 1H),
8,17 (s, 1H), 7,38 (d, J =
3,7Tw, 1H), 7,22 (s, 1H),
7,02 (dd, J=11,0, 1,5 'y,
1H), 6,96 (s, 2H), 6,67 (d,
J=3,5Tu, 1H), 5,64-5,57
(m, 1H), 5,50-5,45 (m,
1H), 5,07 (d, J = 7,3 T,
1H), 4,65 (s, 1H), 3,89
(dd, J =74, 6,1 Ty, 1H),
2,94 (t, J = 7,8 T, 2H),
2,64 (s, 3H), 2,57-2,53
(m, 2H), 1,28 (s, 3H),
LCMS wmacca/zapsg =
468,36 (M+, 60%)

Coenunenue 40

(1S,2R,5R)-3-(2-(2-amun0-3-
XJIOP-5-(pTOPXUHOIHH-7-
w)3Tr)-5-(4-amuno-7H-
nuppoo| 2,3-d jnupumuais-7-
WT)-2 -3 THIUKJIONeHT-3-eH-1,2-

JHUOJ

7-(2-((3aS,4R ,6aR )-4-(4-
Awmuno-7H-nupporno[2,3-
d|nupumunuH-7-1i)-6a-
aTuN-2,2-nuMeTnn-3a,6a-
aurunpo-4H-
ukionenTald][ 1,3 ]auokcon-
6-1I1)3TIIT)-3-XJI0p-5-

(TOPXUHONHMH-2-aMHH

'H sSMP (400 MIw,
DMSO0-d6) § 8,16 (s, 1H),
8,05 (s, 1H), 7,22 (s, 1H),
7,07-6,89 (m, 6H), 6,56
(d, T =3,6T, 1H), 5,57-
5,43 (m, 2H), 5,04 (d, J =
7,6 T, 1H), 4,56 (s, 1H),
3,95 (t, J = 64Ty, 1H),
2,94 (t, J = 8,0Ty, 2H),
2,48-2,42 (m, 2H), 1,69
(dq, J = 14,4, 72 'y, 1H),
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1,56 (dq, J = 14,4, 72w,
1H), 0,85 (t, J = 7,2 Ty,
3H); LCMS wmacca/3apsin
= 482,67 (M+, 80%)

Coenubenue 41

F
ClN/Q/\\(\
=N T2 NN
H,N HO OH

(1S,2R,5R)-3-(2-(2-amuHO-3-
XJIOp-5-PTOPXUHOIHNH-7-
WI)9THI)-5-(4-3THIn-7H-
nuppodo[2,3-dnupumunus-7-

W) LIUKJIOTIeHT-3-eH- 1,2-11omn

3-Xnop-7-(2-((3aS,4R ,6aR)-
4-(4-3tun-7H-muppono[2,3-
d]nupumunus-7-un)-2,2-
aUMeTHI-3a,6a-1uruapo-4H-
muknonenTald][ 1,3 ]auokcon-
6-11)3TUI)-5-PTOPXUHOIHUH-

2-aMHH

'H SAMP (400 MI,
DMSO0-d6) § 8,66 (s, 1H),
8,18 (s, 1H), 7,22 (s, 1H),
7,11-6,91 (m, 4H), 6,56
(d, J = 3,6Tu, 1H), 5,63
(s, 1H), 546 (d, J =
1,9, 1H), 5,02 (dd, J =
6,5, 4,3 T, 2H), 4,47 (t,J
= 6,0T, 1H), 4,08-4,00
(m, 1H), 2,96 (q, J
77T, 4H), 2,57 (d, J
72T, 2H), 1,31 (d, J =

I

7,6Tu, 3H); LCMS
macca/zapsim = 468,08
(M+, 100%)

Coenunenue 42 3-Xnop-7-(2-((3aS,4R,6aR)- | 'H  SMP (400 MIw,

F
LY DA
N
H,N SN ¢
HO OH

@
NN

(1S,2R,5R)-3-(2-(2-amun0-3-
XJIOP-5-(pTOPXUHOIHH-7-
WI1)3THI)-5-(4-IUKIIONPOTTHII-
7H-nmuppomno|2,3-d jmupumunus-

7-WT)MKJIONIEHT-3-eH- |, 2- 1o

4-(4-mxnonpornmn-7H-
nupposio| 2,3-d jnupumuaus-
7-un)-2,2-numernin-3a,6a-
auruapo-4H-
ukionenTald][ 1,3 ]auokcon-
6-11)3TUI)-5-P TOPXUHOIHH-

2-aMHUH

DMSO0-d6) & 8,63 (s, 1H),
8,27 (s, 1H), 7,30 (d, J =
36,5Tw, 3H), 7,18 (d, T =
3,7Tu, 1H), 7,08 (d, J =
10,9 T, 1H), 6,76 (d, J =
3,7Tw, 1H), 5,62 (d, J =
3,7Tu, 1H), 547 (d, J =
19T, 1H), 4,47 (d, J =
5,5Tw, 1H), 4,06 (t, J
5,2 Ty, 1H), 3,07-2,88 (m,
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2H), 2,62-2,54 (m, 3H),
1,27-1,14 (m, 4H); LCMS

Macca/zapsin = 479,86
(M+, 100%)
CoenuHenue 43 7-(2-((3aS,4R,6aR )-4-(4- 'H sAMP (400 MI'y,

F
Br—/ Q -

NH
N/?/\‘/ 2
N L/ W

HaN HO  oH N&

(1S,2R,5R)-3-(2-(2-amuHO-3-
O6pom-5-pTopxuHONNH-7-
WI1)3TH)-5-(4-amuHo-7H-
nuppodo[2,3-dnupumunus-7-

WUJT)IMKJIONEHT-3-eH- 1, 2-11omn

Awmuno-7H-nuppono[2,3-
d]mupumunus-7-mn)-2,2-
aumeTui-3a,6a-quruapo-4H-
muknonenTald][ 1,3 ]auokcon-
6-un)3TUi)-3-0pom-5-

¢dTOpXHHOIMH-2-aMUH

DMSO0-d6) & 8,34 (s, 1H),
8,04 (s, 1H), 7,21 (s, 1H),
7,06-6,94 (m, 3H), 6,86
(s, 2H), 6,65 (d, J
3,5Tu, 1H), 6,43 (d, J
3,5Tu, 1H), 5,49 (d, J
44T, 1H), 545 (t, J
1,7Tw, 1H), 4,96 (dd, J =
6,5, 2,1 'y, 2H), 4,45 (t, J
=6,0 'y, 1H), 3,97 (¢, J =
5,5 T, 1H), 3,04-2,86 (m,
J=74Tu 2H), 2,55 (4, J
= 64Ty 2H), LCMS
Macca/zapsny = 499,30,
501,24 (M+, M+2, 100%)

Il

Coenunenue 44

F
Br~—7 Q N
oY
N R "
HoN HO  oH

(1S,2R,5R)-3-(2-(2-aMmuHo0-3-

OpoM-5-PTOPXUHOIHH-T-

F
B/ Q 0 A
Boc~y =N (3 E) N
1
Boc 7<

'"H SMP (400 MIw,
DMSO0-d6) § 8,61 (s, 1H),
8,34 (s, 1H), 7,21 (s, 1H),
7,06 (d, J = 3,6 T, 1H),
7,02-6,98 (m, 1H), 6,87
(s, 2H), 654 (d, J =
36T, 1H), 561 (t, J =
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wn)atuin)-5-(4-metnn-7H-
nupposo|2,3-d jmupumunns-7-

WJT)IUKJIOTIeHT-3 -eH- 1, 2-11on

3,3Tw, 1H), 546 (q, J =
1,6 Ty, 1H), 5,01 (dd, J =
6,5, 5,2 T, 2H), 4,47 (1, J
= 6,0y, 1H), 4,08-3,99
(m, 1H), 3,07-2,86 (m,
2H), 2,62 (s, 3H), 2,57 (t,
J = 83Tw 2H); LCMS
macca/zapsim = 498,24,
500,24 (M+, M+2, 100%)

Coenunenus 45a u 45b

F
B~ O N NH,
=N ‘ d \

(1S,2R,5R)-3-(1-(2-amuH0-3-
OpOM-5-PTOPXUHOIHH-T-

W) Tponan-2-mi)-5-(4-aMuHo-
7H-nuppono|[2,3-d jnupumunus-

7-W)IUKJIONeHT-3-eH- |, 2- 1o

7-(2-((3aS,4R ,6aR )-4-(4-
Awmmnno-7H-nuppono[2,3-
d]mupumunnn-7-nmn)-2,2-
auMeTui-3a,6a-guruapo-4H-
ukonenTald][ 1,3 ]auokcon-
6-wn)mponui)-3-6pom-5-

(TOPXUHONHMH-2-aMHH

IlepBoiii quacTepeomep
(coenuuenue 45a); 'H
SMP (400 MI'y, DMSO-
d6) & 8,34 (s, 1H), 8,03 (s,
1H), 7,18 (s, 1H), 7,11-
6,68 (m, SH), 6,52 (d, J =
37T, 1H), 6,41 (d,J =
34T, 1H), 5,51 (d,J =
4,8 Ty, 1H), 5,37 (s, 1H),
5,00(d, J=7,1 Ty, 1H),
4,89 (d,J=6,2 Ty, 1H),
4,56 (s, 1H), 3,91 (d, J =
6,2y, 1H), 3,01 (d, J =
7,4 T, 1H), 2,88-2,71 (m,
2H), 1,10 (d, J=7,1Tw,
3H). LCMS wmacca/3apsin
=514,19 (M+1, 100%)

Bropoii nnacrepeomep
(coenunenmue 45b): 1H
SAMP (400 MI'u, DMSO-
d6) 6 8,34 (s, 1H), 8,04 (s,
1H), 7,18 (s, 1H), 7,02-
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6,92 (m, 3H), 6,86 (s, 2H),
6,78 (d, J=3,5 I'y, 1H),
6,50 (d, J=3,5 'y, 1H),
5,52 (d, J=4,8 T'y, 1H),
5,43 (s, 1H), 4,97 (dd, J =
6,5, 3,6 'y, 2H), 4,46 (t, J
=6,1 'y, 1H), 3,98 (q, J =
5,6 Tw, 1H), 3,01 (d,J =
9,0 T'w, 1H), 2,84-2,65 (m,
2H), 1,07 (d,J =59,
3H). LCMS wmacca/3apsin
= 514,19 (M+1, 100%)

IIpumep 3. (1S.2R.5R)-3-(2-(2- AMUHO-6-OTOPXUHOJUH-7 -1 )3TI)-5-(4-amuuo-7H-

nrppono[2,3-dJnupuMuanH-7-1I ) UMKIONeHT-3-eH-1,2-nuon (coennHenue 46)

F
7 NH
{ e ey
N o N
HO'  oH N

Cwmecn (1S,2R,5R)-3-(2-(2-amuHO-3-X710p-6-PpTOPXHMHOINH-7-1J1)3THI)-5-(4-amuHO-7H-

HyN

npposo| 2,3-d jmupumunuH-7-un)uukioneHT-3-eH-1,2-nuona (311 mr, 0,684 MmMoip) u
ruapokcuna nautaaus (168 mr, 0,239 mmons) B 3Tanone (40 mun) nepemennsany npu 25°C B
TedeHue 8 4. B armocdepe Bogopona (60 pyHTos/kB. aroiim). [TonydyeHHY O CMECh
¢bunbTpoBaNK Yepe3 LUEIUT U PUIbTpaT KOHLUEHTPUPOBAIH i1 vacuo ¢ noiayderuem 0,32 r
HEOYUINEHHOTO coeqHeHHs1. [ 10Ty YeHHBII OCTaTOK OUHUIIAIU C TIOMOIIBIO MPUdopa
Combiflash (R¢200, Teledyne/Isco) Ha kononke Redisep® R¢c rpagueHTHBIM 3JIFOMPOBAaHUEM
(ot 0 o 10%) MeTaHOJBPHBIM AMMHAKOM B JUXJIOPMETAHE C TOTyYEHUEM YKa3aHHOTO B
3arosoBke coennHeHus (7 Mr, BbIxo 2,4%) B BHze IPa3HO-6enoro TBepaoro semecrsa. |H
SAMP (400 MI'y, DMSO-d6) 6 8,03 (s, 1H), 7,85 (d, J = 8,8 I';, 1H), 7,40 (t, J = 9,3 I'y, 2H),
6,91 (s, 2H), 6,75 (d, I =8,8 I'y, 1H), 6,65 (d, J =3,6 ', 1H), 6,43 (d,J=3,6 'y, 1H), 6,36
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(s, 2H), 5,51 (s, 1H), 5,45 (s, 1H), 4,97 (d, J = 6,3 Ty, 2H), 4,46 (s, 1H), 3,97 (d, T = 5,71,
1H), 3,05-2,88 (m, 2H), 2,48-2,26 (m, 2H).

LCMS macca/zapsin = 420,98 (M+, 50%).

IIpumep 4. (1S.2R.5R)-3-(2-(2- AMuHO-5-OTOPXUHOMUH-7-11)3TUA )-5-(4-amuno-7H-

ouppoio] 2.3-d [nupuMunug-7-un)LIUKIONEHT-3-eH- 1. 2- 1o (coenunenue 47)

F
4 M NH
\N R o N
O  on N

Cwmech (1S,2R,5R)-3-(2-(2-amun0-3-x510p-5-PTOPXUHOIMH- 7-111)3TUI)-5-(4-amuno-7H-

HoN

npposno|2,3-djnupumunun-7-un)uukioneHr-3-eH-1,2-nuona (30 mr, 0,066 mmonsb), Pd-C
(1,755 mr, 1,649 mxmoib) u ¢popmuata ammonus (16,63 mr, 0,264 mmosb) B MeOH (2 mn)
nepemewnBany npu 78°C B Teuenne 8 u. [lonmydeHHy0 cMech (pUIBTPOBAIN Yepe3 LETUT U
(GuIETPaT KOHUEHTPUPOBAIU in vacuo ¢ mojaydeHueM 0,32 I HEOUYMIIEHHOTO COeIUHEHHUSL.
IMonyueHHsIit ocTaToK ounInanu ¢ nomousio mpudopa Combiflash (Rg200, Teledyne/Isco) Ha
konoHke Redisep® Ry ¢ rpamuenTHhiM 3moupoBanueM (oT 0 mo 10%) MeTaHONBHBIM
aMMHAKOM B JHUXJIOPMETaHe C TOJyYeHHEM YKa3aHHOTO B 3arojioBke coenuHeHus (9 wmr,
32,5%) B BHe TpsI3HO-Oeoro TBepaoro semectsa. 'H SAMP (400 MI'y, DMSO-d6) [ 8,03
(s, 1H), 7,97 (d, J =9,0I', 1H), 7,15 (s, 1H), 6,94-6,87 (m, 3H), 6,77 (d, J = 9,0 'y, 1H),
6,64-6,59 (m, 3H), 6,41 (d, J=3,5Tw, 1H), 5,49 (d,J =3,9Tu, 1H), 5,44 (t, J = 1,7 T'u, 1H),
497 (d,J=5,5Tu, 2H), 4,46 (s, 1H), 3,96 (q, J = 5,3 T'u, 1H), 3,00-2,86 (m, 2H), 2,54 (d, J =
10,1 I'u, 2H); LCMS macca/3apsin = 420,98 (M+, 90%).

Tlpumep 5. (1R.2R.3S.4R.58)-1-(2-(2-AMuH0-3-xJ10p-5-OTOPXUHOIUH-7-111 )3T )-4-(4-

amuuo-7H-nupponol2.3-djnupumunnn-7-wn)ouumkino|3.1.0lrekcan-2.3-nuon  (CoeIMHEHUE

48)

TFA (44,3 mn, 575 mmonp) noGaBmsmn Kk  7-(2-((3aR,3bR,4aS,5R,5aS)-5-(4-amuno-7H-

nuppotio| 2,3-d Jmupumunui-7-mn)-2, 2-nuMeTireTparuaporukionponal 3,4 Juuknonenral 1,2-
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d][1,3]mnoxcon-3b(3aH)-mm)sTrn)-3-xmnop-5-pTopxunHonnn-2-amuny (4,5 r, 8,84 mmonb) npu
0°C. Ilonyuennyro cmech mnepememmsain npu 25°C B TeueHwe 16 4. B armocdepe N.
Pacteopurens ynansinu in vacuo npu 30°C. IlonyueHHBIH OCTaTOK pacTBOPSUIM C MOMOLIBIO
srunanerara (100 1) ¥ IOBBIIATA OCHOBHOCTB C IMOMOINBIO BOH. Hac. pacteopa NaHCO:s.
Cnon pasnensiny,

OpPTaHUYECKUI CJIOM TPOMBIBAIIM COJEBBIM pacTtBopoM (50 mu) u

BbICyIIMBaIM  Han Oe3BomHbIM  Na,SO,. Opranudeckuii ciodl  QUIBTpOBAIH |
KOHLICHTPUPOBAJIMU i1 Vacuo C TnojydyeHHeM 5,1 I HEOYHIIEHHOro coenauHeHus. JlaHHBbIN
ocraTok oumnmanu ¢ nomompbio npudopa Combiflash (Rf200, Teledyne/Isco) Ha kojOHKE
Redisep® Ry c rpaguenTHbM smoupoBanueM (oT 0 1o 10%) MeTaHONIOM B JUXJIOPMETaHe C
NOJy4YeHHEM YKa3aHHOro B 3arojiopke coexuHeHus (2,8r, 67,5%) B Buue CcBeTJO-
KOPUYHEBOro TBepHoro semecrsa. 'H SIMP (400 MI'y, DMSO-d6) & 8,16 (s, 1H), 8,07 (s,
1H), 7,21 (s, 1H), 7,04 (d, J = 3,6 ', 1H), 7,03-6,99 (m, 1H), 6,99-6,90 (m, 4H), 6,58 (d, J =
3,5Tn, 1H), 5,12 (d, J =3,8 'y, 1H), 4,90 (s, 1H), 4,52 (d, J =4,1 I'y, 2H), 3,72 (s, 1H), 2,96-
2,80 (m, 2H), 2,14 (ddd, J = 16,1, 11,3, 5,3 I', 1H), 1,84 (ddd, J = 13,7, 11,2, 5,6 ', 1H),

1,24 (d,J=5,3 T, 2H), 0,57 (q, J = 5,9 Ty, 1H); LCMS macca/3apsn = 469,23 (M+1, 50%)

IMpumepsl B Tabsune 15 CHHTE3WPOBAIU COTJIACHO CIIEAYIOLIEMY MPOTOKOJY pEeaKIuH,

aHANOrM4yHOMYy  mpuMeHsieMmomy gnst  noaydenuss  (1R,2R,3S,4R,5S)-4-(4-amuno-7H-

npposo| 2,3-d Jmupumunun-7-un)- 1 -(2-(2-aMUHOXUHOIMH-7-11)3Tr )onuukio| 3. 1.0Jrexcan-

2,3-}:[1/10.]'[21, C IPUMEHCHUEM COOTBETCTBYIOIINX UCXOAHBIX MATEPHAJIOB.

Tabmuma 15
Crpyxkrypa u Ha3Banue o [UPAC [Tpumensiemoe Jlanupie H SIMP wu
IIPOMEXKYTOUHOE LCMS
COeIUHEHIE
Coenunenue 49 7-(2- 'H SAMP (400 MIy,
_ ((3aR,3bR 4aS,5R,5aS)-5- | DMSO-d6) o 8,09 (s,
4 Q N NPz 1 (4- Amuno-7H- 1H), 7,91 (d, T = 9,0 Ty,
~ =N s ~N
N HO OH N nuppono|2,3- 1H), 7,60 (d, J = 8,1 I'y,

(1R,2R,38,4R,5S)-4-(4-amuno-7H-
nupposno|2,3-djmupumunun-7-um)-1-

(2-(2-(MeTnIaMHHO )X HHOJIUH-7 -

d|nupumunun-7-un)-2,2-
IMMETHIITeKCArUIPOLIUKIIO
npora| 3,4 |uuknonenTal 1,

2-d][1,3]anokcon-3b-

1H), 7,52(s, 1H), 7,16 (d,
J = 82T 1H), 7,12-
7,03 (m, 2H), 6,77 (d, J
=9,0Ty, 1H), 6,61 (d, J
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wn)3tun)onnnkio[3.1.0]rexkcan-2,3-

JHOJI.

w1)3TE)-N-

METHIIXMHOJNH-2-aMIH

=35I 1H), 5,12 (d,J
= 45T, 1H), 4,91 (s,
1H), 4,53 (d, J = 7,0 Ty,
2H), 3,74 (t, J = 5,0 Ty,
1H), 2,95 (d, J = 4,8 T'wy,
3H), 2,87-2,84 (m, 2H),
2,21-2,05 (m, 1H), 1,88
(ddd, J = 13,7, 11,5,
55Ty, 1H), 1,32-1,19
(m, 2H), 0,61-0,58 (m,
1H); LCMS wmacca/3apsin
= 431,06 (M+1; 60%)

Coenunenue 50

/ Q N_ S _NH;
Q/\\(
)\N N 3z NN

N HO ©OH

(1R,2R,38,4R,5S)-4-(4-amuno-7H-
npposno|2,3-djmupumunun-7-un)-1-
(2-(2-(M30MPONMUIAMUHO)X UHOJTHH-
7-un)atun)onuukio|3.1.0]rexcan-

2,3-guon

7-(2-
((3aR,3bR,4aS,5R,5aS)-5-
(4-Amuno-7H-

nuppodo| 2,3-
d]mupumunus-7-mn)-2,2-
OUMETHITETPATHIPOLIUKIIO
npoma| 3,4 |uuknonenTal 1,
2-d][1,3]aunokco-
3b(3aH)-mn)sTmn)-N-
W30MPONUIXUHOJINH-2-

AMHUH

'H SIMP (400 MI'w,
DMSO-d6) 6 8,13 (s,
1H), 7,99 (s, 1H), 7,70-
7,53 (m, 2H), 7,27 (d, J
= 38,6 'y, 3H), 7,10 (d,
J=3,6Tn, 1H), 6,83 (d,
J=9,0Ty, 1H), 6,66 (d,
J=3,5Ty, 1H), 5,14 (d,
J=44Tuy, 1H), 4,91 (d,
J=13Tuy, 1H), 4,54 (d,
J = 32Tu, 2H), 431-
418 (m, 1H) 3,75 (s,
1H), 3,03-2,80 (m, 2H),
2,14 (ddd, J = 17,0, 11,9,
6,1 Ty, 1H), 1,94-1,79
(m, 1H), 1,27-1,23 (m,
8H), 0,64-0,54 (m, 1H);
LCMS wacca/zapsny =
4593 (M+1; 100%)
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CoenuHenue 51 7-(2- 'H SMP (400 MIw,

_ ((3aR,3bR,4aS,5R,5aS)-5- | DMSO-d6) & 8,13 (s,

NQ/\\(N”Z (4-Amuso-7H- 1H), 7,96 (d, J = 9,2 Ty,

@H " T mapposo[2,3- 1H), 7,62 (d, T = 8,1 T,

(1R,2R,38,4R,5S)-4-(4-amuno-7H-
nupposno|2,3-dmupumunun-7-nm)-1-
(2-(2-(1mx00y THIIAMUHO )X THOJIUH-
7-un)atun)onuukio|3.1.0]rexcan-

2,3-guon

d|nupumunun-7-un)-2,2-
IUMETUIITETPATUAPOLIUKIIO
nporna| 3,4 |uuknonenTall,
2-d][1,3]anokcon-
3b(3aH)-un)sTmn)-N-
LUKJIO0Y THIIX HTHOJIMH-2-

AdMUH

1H), 7,52 (s, 1H), 7,29
(s, 1H), 7,19 (d, T =
8,4 T, 1H), 7,10 (d, J =
3,6 Ty, 1H), 6,77 (d, J =
9,1 Ty, 1H), 6,65 (d, J =
3,5Ty, 1H), 5,13 (d, J =
45T, 1H), 491 (d, J =
1,3Tw, 1H), 4,57-4,45
(m, 3H), 3,75 (s, 1H),
3,17 (s, 1H), 2,95-2,85
(m, 2H), 2,45-233 (m,
2H), 2,13 (ddd, J = 13,4,
11,3, 52Ty, 1H), 2,06-
1,81 (m, 2H), 1,74 (ddd,
J =153, 10,1, 7,1 T,
2H), 1,33-1,21 (m, 2H),
0,64-0,55 1H):;

(m ;

2

LCMS wacca/zapsn =
471,3 (M+1; 100%)

Coenubenue 52

(1R,2R,38,4R,5S)-4-(4-amuno-7H-
nuppono|2,3-djmupumunun-7-um)-1-
(2-(2-
((TMKIOTIPOIMIIMETHIT )AMUHO ) X UTHOJT

UH-7-

7-(2-
((3aR,3bR,4aS,5R,5aS)-5-
(4-Amuno-7H-
nuppodo| 2,3-
d|nupumunun-7-un)-2,2-
IVMETUITETPATHAPOLIHKIIO
npora| 3,4 |uuknonenTal 1,
2-d][1,3]auokcon-
3b(3aH)-mn)sTmn)-N-

(IMKIIOTIPOTTMIIMETHIT )X H

'H SMP (400 MI,
DMSO0-d6) & 8,10 (s,
1H), 7,89 (d, J = 9,0 'y,
1H), 7,58 (d, J = 8,1 I'ny,
1H), 7,46 (s, 1H), 7,18-
7,04 (m, 4H), 6,81 (d, J
=9,0T'y, 1H), 6,61 (d, J
=3,5T, 1H), 5,12 (d, J
=4.4Tu, 1H), 491 (d, J
=1,2Tw, 1H), 4,53 (d, J
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wn)3tun)onnnkio[3.1.0]rexkcan-2,3-

JAHUOJ

OJIUH-2-aMUH

=561 2H), 3,74 (t, J
= 48Ty, 1H), 3,31-3,28
(m, 1H), 2,94-2,83 (m,
2H), 2,12 (ddd, J = 13,7,
11,5, 52T, 1H), 1,88
(ddd, T = 13,7, 11,5,
54Tu, 1H), 1,28-1.23
(m, 3H), 1,19-1,08 (m,
1H), 0,59 (q, J = 5,9 'y,
1H), 0,53-0,45 (m, 2H),
0,33-0,22 (m,2H):;
LCMS wmacca/3apsn =
471,05 (M+1; 90%)

Coenuuenue 53 7-(2- 'H SIMP (400 MI'w,
_ ((3aR,3bR,4aS,5R,5a8)-5- | DMSO-d6) & 8,10 (s,

4 Q AN NHz | (4-Ammmo-7H- 1H), 7,90 (dd, J = 9,0,
RN TN sy NN mapposo[2,3- 1,6 T, 1H), 7,38 (d, J =

(1R,2R,3S,4R,5S)-4-(4-amuno-7H-
npposno|2,3-d jnupumunun-7-un)-1-
(2-(2-amuHO-8-PTOPXUHONHH-T-
wn)atin)onunkio[3.1.0]rekcan-2,3-

JHUOJ

d|nupumunun-7-un)-2,2-
IMMETUIITETPATUAPOLIUKIIO
nporma| 3,4 |uuknonenTal 1,
2-d][1,3]aurokco-
3b(3aH)-mn)sTmn)-8-

(TOPXUHOIMH-2-aMHH

82Ty, 1H), 7,30-7,00
(m, 4H), 6,77 (d, J =
9,1 Ty, 3H), 6,62 (d, J =
3,6 T, 1H), 5,15 (d, J =
45Ty, 1H), 491 (s,
1H), 4,53 (d, T = 3,0y,
2H), 3,75 (s, 1H), 2,97
td, J = 126, 51T,
1H), 2,84 (td, J = 12,6,
53Ty, 1H), 2,19-2,01
(m, 1H), 1,82 (td, J =
12,7, 52Ty, 1H), 1728
(d, J = 3,5y, 2H), 0,63-
0,54 (m, 1H); LCMS

Macca/zapsim = 435,04
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(M+1; 40%)
Coenunenue 54 7-(2- 'H SMP (400 MI,
_ ((3aR,3bR,4aS,5R 5aS)-5- | DMSO-d6) & 8,07 (s,
N 2 | (4-Amuno-TH- 1H), 7,71 (s, 1H), 7,51
N N s By NS mappoo[2,3- (d, T =82Tu 1H), 7,33

(1R,2R,3S,4R,55)-1-(2-(2-amunO-3-
METHITX THOJIHH-7-1J1)3Th )-4-(4-
amuHo-7H-nmppono|2,3-
d]mupumunus-7-

wn)ounukio[3.1.0]rekcan-2,3-nquon

d|nupumunun-7-nn)-2,2-
IMMETUIITETPATUAPOLIUKIIO
npora| 3,4 |uuknonenTall,
2-d][1,3]anokcomn-
3b(3aH)-mn)aTmn)-3-

METUJIXUHOJIMH-2-aMUH

(d,J = 1,6y, 1H), 7,08
(dd, =82, 1,7 Ty, 1H),
7,03 (d, J = 3,6 Ty, 1H),
6,98 (s, 2H), 6,58 (d, J =
3,5Ty, 1H), 636 (s,
2H), 5,12 (d, J = 4,5 T,
1H), 4,90 (d, J = 1,2 'y,
1H), 4,59-4,46 (m, 2H),
3,72 (t, J = 52 Ty, 1H),
2,92-2,83 (m, 2H), 2,20
(d, J=1,1Ty, 3H), 2,10

(ddd, 7 = 12,7, 11,0,
52T, 1H), 1,88 (ddd, J
= 138, 11,5, 55T

1H), 1,23 (d, J = 3,5Ty,
2H), 0,58 (q, J = 5,51y,
1H); LCMS macca/3apsin
= 431,08 (M+1; 100%).

Coenunenue 55

7 V. NH
H2N B . N\/N

HO  OH "
(IR,2R,3S,4R,58)-1-(2-(2-aMmuH0-3-

U30TNPONTX UHOJTUH-7-FJT )3 THII )-4-
(4-amuno-7H-nmupporno[2,3-
d|mupumunuH-7-

wn)oummkino[3.1.0]rekcan-2,3-quon

7-(2-
((3aR,3bR,4aS,5R,5aS)-5-
(4-Amuno-7H-
nuppodo|2,3-
d|nupumunun-7-un)-2,2-
IUMETHITETPATHAPOLIHKIIO
npoma| 3,4 |uukionenTall,
2-d][1,3]anokco-
3b(3aH)-un)stmn)-3-

'H SMP (400 MIy,
DMSO0-d6) § 8,09 (d, J =
6,3 ', 2H), 7,74 (d, T =
82T, 3H), 7,45 (s,
1H), 7,30 (dd, T = 8.1,
1,5Tu, 1H), 7,07 (dd, J
=91, 3,6 I'n, 3H), 6,61
(d, J=3,5Tn, 1H), 5,16
(d, J = 4,5Tn, 1H), 4,90
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W30MPONUIXUHOJINH-2-

dMHH

(d, J=12Tw 1H), 4,53
(d,J =7,5Tw 2H), 3,74
(t, J = 5,1Tu, 1H), 3,10
(p,J = 6,7y, 1H), 3,01-
2,83 (m, 2H), 2,14 (ddd,
J =158, 12,1, 64T,
1H), 1,85 (ddd, J = 13,6,
11,1, 59T, 1H), 126
(d, J = 6,6 Ty, 8H), 0,56
(q, J = 6,0T'u, 1H),
LCMS wmacca/zapsin =
4593 (M+; 40%).

Coenunenue 56
F —
F
7 NH
O~y
N R N N
HaN 6 oH

(1R,2R,38,4R,5S)-1-(2-(2-amuH0-3-
(1,1-nupTOpaTHI)XUHONMUH-7-
wn)atni)-4-(4-amuno-7H-
npposo|2,3-d jnupumuais-7-

wn)ourmkio[3.1.0]rekcan-2,3-quon

7-(2-
((3aR,3bR,4aS,5R,5aS)-5-
(4-Amuno-7H-

nuppodo| 2,3-
d|nupumunun-7-un)-2,2-
IMMETUIITETPATUAPOLIUKIIO
npoma| 3,4 |uuknonenTal 1,
2-d][1,3]aunokco-
3b(3aH)-mn)stmn)-3-(1,1-
I TOPI THIT)XUHOIHH-2-

AMHUH

'H SIMP (400 MI'w,
DMSO-d6) 6 8,15 (s,
1H), 8,09 (s, 1H), 7,70
(d, J=8,1Tw, 1H), 7,38
(s, 1H), 7,21-7,15 (m,
1H), 7,10-7,00 (m, 3H),
6,61 (d, J = 3,6 'y, 1H),
6,25 (s, 2H), 5,11 (d, T =
45Tu, 1H), 491 (s,
1H), 4,53 (d, J = 7,5 T,
2H), 3,74 (t, J = 5,2 T,
1H), 2,83-2,91 (m, 2H),
2,18-1,98 (m, 4H), 1,88
(td, T = 124, 55T,
1H), 1,28-1,25 (m, 2H),
0,58 (q, J = 5,9 T, 1H);
LCMS wmacca/zapsny =
481,2 (M+1; 90%)

Coenunenune 57

7-(2-
((3aR,3bR,4aS,5R 5aS)-5-

'H SMP (400 MI,
DMSO0-d6) & 8,09 (s,
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N/?\(NHZ (4-Amuno-7H- 1H), 7,91 (s, 1H), 7,80
7
= \ -
e L NN nuppono|2,3- (s, 2H), 7,67 (d, J =

HO:- OH
(1R,2R,3S,4R 55)-1-(2-(2-amuHO-3-

LUKJIOTIPOITMIX UHOJIMH- 7 -HJT )3T )-
4-(4-amuno-7H-nuppono[2,3-
d|nupumunun-7-

wn)ounukino[3.1.0]rekcan-2,3-nquon

d|nmupumunun-7-un)-2,2-
IUMETUIITETPATUAPOLIUKIIO
npoma| 3,4 |uuknonenTal 1,
2-d][1,3]anokcomn-
3b(3aH)-un)stmn)-3-
LIMKJIOTIPOTTUIIX UHOJIMH-2-

AdAMHWH

82Ty, 1H), 7,44 (s,
1H), 7,27 (dd, J = 8,2,
15Ty, 1H), 7,11 (s,
2H), 7,06 (d, J = 3,5 'Ly,
1H), 6,61 (d, J = 3,5 L,
1H), 5,17 (d, J = 4,51,
1H), 4,90 (d, J = 1,2 'y,
1H), 4,53 (d, J = 43 I'y,
2H), 3,73 (s, 1H), 2,95-
2,87 (m, 2H), 2,12 (ddd,
J = 13,8, 11,0, 54T,
1H), 1,90-1,74 (m, 2H),
1,23 (d, J = 3,4 'y, 2H),
1,08-0,96 (m, 2H), 0,78-
0,68 (m, 2H), 0,55 (q, J
= 58Ty, 1H); LCMS
macca/3apsin = 457,13

(M+; 50%).

Coenunenue 58

(IR,2R,3S,4R,5S)-1-(2-(2-amuHo-3

METOKCUXHUHOJIUH-7-WT)3TH)-4-(4-
amuHo-7H-nuppono(2,3-
d]mupumunua-7-

wn)oummkino[3.1.0]rekcan-2,3-quon

7-(2-
((3aR,3bR,4aS,5R,5aS)-5-
(4-Amuno-7H-

nuppodo| 2,3-
d|nupumunun-7-un)-2,2-
IUMETHITETPATUAPOLIUKIIO
npora| 3,4 |uuknonenTal 1,
2-d][1,3]auokcon-
3b(3aH)-mn)stmn)-3-

METOKCUXHUHOJIWH-2-aMHH

'H SMP (400 MIy,
DMSO0-d6) & 8,08 (s,
1H), 7,54 (d, J = 8,1 'y,
1H), 7,40-7,31 (m, 2H),
7,15-7,05 (m, 3H), 7,04
(d, I =3,5Tn, 1H), 6,67
(d, T = 18,5Tw, 2H),
6,60 (d, J =3,5Tw, 1H),
5,12 (d, J = 4,5Tu, 1H),
4,90 (d, J = 1,3 T, 1H),
4,52 (d, J = 5,8 'y, 2H),
391 (s, 3H), 3,79-3,66
(m, 1H), 2,90-2,80 (m,
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2H), 2,09 (ddd, J = 13,7,
11,2, 54T 1H), 1,88
(ddd, J = 13,8, 11,5,
57Ty, 1H), 1,24 (d, J =
52T, 2H), 0,58 (q, J =
58Ty, 1H). LCMS
Macca/zapsim = 447,01

(M+1; 90%).

Coenubenue 59

NC—/ Q N y NH,
QY\N
N s Nx
HoN HO OH 7

2-amuno-7-(2-((1R,2R,3S,4R,55)-4-
(4-amuno-7H-timppono[2,3-
d]mupumunus-7-mn)-2,3-
auruapokcuouiukio|3.1.0]rekcan-
1-M1)3THI )X MTHOTUH-3 -

KapOOHUTPHIL.

2-AmuHo-7-(2-
((3aR,3bR,4aS,5R,5aS)-5-
(4-amuno-7H-
nupposo[2,3-
d|nupumunus-7-un)-2,2-
AUMETHITETPATUAPOLIHKIIO
npomnal3,4|uuknonenTall,
2-d][1,3]arokco-
3b(3aH)-
WJT)3TUJT )X HTHOJIUH-3 -

KapOOHUTPHIL.

'H SMP (400 MI'w,
DMSO-d6) & 8,62 (s,
1H), 8,06 (d, J = 2,3 T'ny,
1H), 7,66 (d, J = 8,3 I'ny,
1H), 7,37 (s, 1H), 7,22
(dd, J=18,3, 1,6 T'u, 1H),
7,03 (d, J = 3,6 T, 1H),
6,97 (s, 2H), 6,89 (s,
2H), 6,58 (d, J =3,5Tn,
1H), 5,11 (d, J = 4,5Tn,
1H), 4,90 (s, 1H), 4,57-
4,48 (m, 2H), 3,73 (t, T =
5,3 T, 1H), 3,0-2,81 (m,
2H), 2,21-2,04 (m, 1H),
1,93-1,81 (m, 1H), 1,26-
1,23 (m, 2H), 0,57 (q, J
= 59Ty, 1H), LCMS
44223

2

2

Macca/3apsin =

(M+1; 80%)

Coenunenune 60

/ Q N NH;
/Q/\\(
N N : NQ/N

F
Ha HO OH
(1R,2R 3S 4R ,5S)-1-(2-(2-amuH0-3-

7-(2-
((3aR,3bR,4aS,5R,5a8)-5-
(4-Amuno-7H-
nuppodof 2,3-

d|nupumunun-7-un)-2,2-

'H SMP (400 MIw,
DMSO0-d6) & 8,15 (s,
H), 7,78 (d, T =
11,8 T, 1H), 7,58 (d, J
= 82Tn, 1H), 7,49 (s,
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(bTOpXUHOIMH-7-1J1)3TH )-4-(4-
amuHo-7H-nuppono|2,3-
d]mupumunun-7-

win)oumukio[3.1.0]rekcan-2,3-quon

AUMETUITETPATHIPOLIUKIIO
npora| 3,4 |uuknonenTal 1,
2-d][1,3]anokcom-
3b(3aH)-un)stmn)-3-

($TOpPXUHOMMH-2-aMHUH

2H), 7,37 (d, J = 1,6 T,
1H), 7,15 (dd, J = 8.2,
1,6 Ty, 1H), 7,11 (d, J =
3,6Tu, 1H), 6,77 (s,
2H), 6,67 (d, J = 3,6 T,
1H), 5,14 (d, J = 43 T,
1H), 4,90 (d, J = 1,3 T,
1H), 4,54 (d, J = 8,9 T,
2H), 3,74 (d, J = 5,51,
1H), 2,92-2,82 (m, 2H),
2,10 (ddd, T = 13,8, 11,2,
5,4Tu, 1H), 1,87 (ddd, J
= 13,8, 11,6, 56T
1H), 1,27-1,23 (m, 2H),
0,63-0,55 1H).
LCMS wmacca/3apsn =
435,3 (M+; 80%).

(m,

Coenunenue 61 7-(2- 'H SIMP (400 MI'w,

((3aR,3bR,4aS,5R,5aS)-5- | DMSO-d6) & 8,15 (s,
C'N P! | (4-Amino-TH- 1H), 8,07 (s, 1H), 7,58
HN” N L mppono|2,3- (d, T = 82Ty 1H), 7,36

(1R,2R,3S,4R 55)-1-(2-(2-amuHO-3-
XJIOPXUHOJIUH-7-W1)3TH)-4-(4-
amuHo-7H-nuppono(2,3-
d]mupumunua-7-

wn)ourmkio[3.1.0]rekcan-2,3-quon

d|nupumunun-7-un)-2,2-
IMMETHITETPATUAPOLIUKIIO
npora| 3,4 |uuknonenTal 1,
2-d][1,3]auokco-
3b(3aH)-mn)stmn)-3-

XJIOPXUHOJIMH-2-aMUH

(s, 1H), 7,15 (dd, T = 8,2,
1,6Tw, 1H), 7,08-6,89
(m, 3H), 6,66 (s, 2H),
6,58 (d, J = 3,5 T, 1H),
5,11 (d, J = 4,5Tn, 1H),
490 (s, 1H), 4,55-4,50
(m, 2H), 3,73 (t, J =
53Ty, 1H), 2,96-2,80
(m, 2H), 2,11 (ddd, J =
13,7, 11,3, 5,3 Ty, 1H),
1,87 (ddd, J = 13,9, 11,6,
56Ty, 1H), 1,26-1,23
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(m, 2H), 0,58 (q, J =
50Ty, 1H); LCMS
Macca/zapsim = 4513
(M+1; 80%).
CoenuHenue 62 7-(2- 'H SMP (400 MI,
((3aR,3bR,4aS,5R,5aS)-5- | DMSO-d6) & 8,15 (d, J =
Q\( (4-Amuo-7H- 62T, 2H), 7,56-7,35
ﬁ nuppodo[2,3- (m, 4H), 7,13 (d, J =

HO OH
(1R,2R,3S,4R,5S) 1-(2-(2-amuHO-3-

XJIOP-0-(PTOPXUHOIMUH-7-UIT)3TUI )-4-
(4-amuno-7H-nupporno[2,3-
d]nupumunun-7-

wn)ounukio[3.1.0]rekcan-2,3-auomn

d|nupumunun-7-un)-2,2-
AUMETUITETPATHIPOLIUKIIO
npomna[3,4|uuknonenTall,
2-d][1,3]auokcon-
3b(3aH)-wun)smn)-3-x0p-

6-pTOpXMHOIMH-2-aMUH

3,6 Ty, 1H), 6,68 (d, J =
3,1Ty, 3H), 5,16 (s,
1H), 4,91 (s, 1H), 4,53
(d, J =72Tn, 2H), 3,75
(s, 1H), 298 (t, J =
12,0y, 1H), 2,91-2,78
(m, 1H), 2,13 (q, J = 8,2,
47Ty, 1H), 1,89-1,76
(m, 1H), 125 (d, J =
11,4 T, 2H), 0,59 (q, J
= 6,0Ty, 1H); LCMS

Macca/zapsn = 4513

(M+1; 80%)
CoenuHenue 63 7-(2- 'H SAMP (400 MIy,
((3aR,3bR,4aS,5R,5a8)-5- | DMSO-d6) & 823 (s,
Q\( (4-Amuro-7H- 1H), 8,07 (s, 1H), 7,42
uS By nuppoo[2,3- (d, 7 =83Tu, 1H), 7,17

(lR,2R,3S,4R,SS) 1-(2-(2-amuHO-3-
XJIOP-8-(PTOPXUHONHMH-7-WIT)3THI )-4-
(4-amuno-7H-nmuppono[2,3-
d]mupumunua-7-

wn)ounmkino[3.1.0]rekcan-2,3-quon

d|nupumunun-7-un)-2,2-
IUMETUITETPATHAPOLIHKIIO
npora| 3,4 |uuknonenTal 1,
2-d][1,3]anokcon-
3b(3aH)-wmn)sTrn)-3-x70p-

(t, J=74Tu, 1H), 7,04
(d, J=3,6Ty, 1H), 7,01-
6,92 (m, 4H), 6,58 (d, J
=3,5Ty, 1H), 5,16 (d, J
= 46Ty, 1H), 4,90 (s,
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8-pTopxuHONMMH-2-aMHUH

1H), 4,59-4,44 (m, 2H),
3,73 (t, J = 5,4 T, 1H),
3,09-2,92 (m, 1H), 2,92-
2,77 (m, 1H), 2,13 (1, J =
72Ty, 1H), 1,87-1,74
(m, 1H), 1,27 (t, J =
6,5 T, 2H), 0,58 (d, J =

56Ty, 1H), LCMS
macca/3apsn = 468,68

(M+; 80%)
Coenunenue 64 7-(2- 'H saMmp (400 MI'q,
((3aR,3bR,4aS,5R,5a8)-5- | DMSO-d6) & 8,35 (s,
BrN/?/\(NHZ (4-Amuno-7H- 1H), 8,24 (s, 1H), 7,96
N N N rpponol2,3- d, J = 309Tu, 2H),

HO  OH
(1R,2R,38,4R,58)-1-(2-(2-ammso-3-

OpOM-0-(TOPXUHOIUH-7-HJT)3THII )-
4-(4-amuno-7H-nuppono[2,3-
d]mupumunus-7-

wn)ourmkio[3.1.0]rekcan-2,3-quon

d|nupumunun-7-un)-2,2-
IMMETUIITETPATUAPOLIUKIIO
nporma| 3,4 |uuknonenTal 1,
2-d][1,3]arokco-
3b(3aH)-un)atun)-3-0pom-

6-pTOPXUHOJIMH-2-aMHUH

7,45 (t, J = 8,4 T, 1H),
7,24 (d,J = 3,6 'y, 1H),
6,80 (d, J = 3,5, 1H),
6,60 (s, 1H), 517 (s,
1H), 4,91 (d, J = 4,0 T,
1H), 4,53 (s, 1H), 4,40
(d,J = 68Ty, 1H), 3,78
(d, T =6,4 Ty, 1H), 3,04-
2,80 (m, 2H), 2,15 (s,
1H), 1,82 (s, 1H), 1,30-
1,27 (m, 2H), 0,60-0,55

(m, 1H); LCMS
Macca/zapsin = 514,19
(M+1; 80%)
Coenunenue 65 7-((3aR,3bR 4aS,5R,5aS)- 'H aMmp (400 MTI'q,
2,2-JTumetun-3b-(2-(3- DMSO0-d6) 6 8,16 (d, J =
Metunumuaasof 1,2- 6,9Tu, 1H), 8,07 (s,

a|mupunun-7-

1H), 7,36 (s, 1H), 7,28
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S = win)stun)rekcarunpouukio | (s, 1H), 7,08-6,85 (m,
PO~ Py
T~ ) npona[3,4]uuknonenta[l, | 4H), 6,58 (d, J = 3,4 I'y,
o on NS

(1R,2R,38,4R,5S)-4-(4-amuno-7H-
nupposno|2,3-dmupumunun-7-nm)-1-
(2-(3-mernnumunaszol 1,2-
a|nupunuH-7-
un)atun)onuunkio[3.1.0]rexcan-2,3-

JAHUOJI

2-d][1,3]arokcon-5-mn)-

7H-nuppono[2,3-

d|mupumunuH-4-aMuH

1H), 5,12 (d, J = 4,51,
1H), 4,90 (s, 1H), 4,52
(s, 2H), 3,72 (s, 1H),
3,29 (s, 1H), 2,95-2,75
(m, 2H), 2,61-2,53 (m,
1H), 2,44 (s, 3H), 2,21-
2,03 (m, 1H), 1,97-1,74
(m, 1H), 0,61-0,47 (m,
1H); LCMS wmacca/3apsin
= 405,16 (M+1; 100%)

Coenunenue 66

N S _NH;
NQ/N

HG DH

(1R,2R,3S,4R,5S)-1-(2-(2-amun0-
3,3-nmumeTi-3 H-uHao-6-mi)3 T )-
4-(4-amuno-7H-nuppono[2,3-
d]nmupumunuH-7-

wn)ourukio[3.1.0]rekcan-2,3-quon

7-((3aR,3bR 4aS,5R,5aS)-
3b-(2-(2-Amuno-3,3-
numeTun-3H-unnon-6-
WI)3TUN)-2,2-
OUMETHIITeKCaTUPOLUKIIO
npoma| 3,4 |uuknonenTal 1,
2-d][1,3]auokcon-5-mn)-
TH-nuppono[2,3-

d]mupumunuH-4-aMuH

'H SIMP (400 MI'w,
DMSO0-d6) & 8,06 (s,
1H), 7,09 (d, J = 7,4 T'ny,
1H), 7,01 (d, J = 3,6 T'ny,
1H), 6,98 (s, 2H), 6,87
(d, T =1,4 Ty, 1H), 6,79-
6,74 (m, 1H), 6,58 (d, J
= 3,5, 1H), 511 (s,
1H), 4,90 (d, J = 1,2 T,
1H), 4,49 (s, 2H), 3,71
(s, 1H), 2,82-2,59 (m,
2H), 2,09-1,96 (m, 1H),
1,81 (td, T = 12,7,
53Tu, 1H), 1,30 (s,
6H), 1,26-1,19 (m, 2H),
0,63-0,51 1H);

(m ;

LCMS wmacca/zapsny =
433,40 (M+1; 80%)

Coenunenue 67

7-(2-
((3aR,3bR,4aS,5R 5aS)-5-

'H SMP (400 MI,
DMSO0-d6) & 8,15 (s,
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F

cl B

N L ~_N
HoN HO oH
(1R,2R,385,4R,5S)-1-(2-(2-amuH0-3-
XJIOP-5-(PTOPXUHONHUH-7-WIT)3TUI )-4-
(4-amuno-6-metun-7H-nuppono[2,3-
d]mupumunun-7-

wn)ounukino[3.1.0]rekcan-2,3-nquon

(4-Amuno-6-metmn-7H-
nuppodo| 2,3-
d|nmupumunun-7-un)-2,2-
IUMETUIITETPATUAPOLIUKIIO
npoma| 3,4 |uuknonenTal 1,
2-d][1,3]anokcomn-
3b(3aH)-un)srn)-3-xmop-

5-pTopxuHONMMH-2-aMHUH

1H), 8,03 (s, 1H), 7,18
(s, 1H), 7,06-6,87 (m,
SH), 6,36-6,29 (m, 1H),
4,93 (d,J = 5,4y, 1H),
474 (t, J = 6,7y, 1H),
451 (d,J = 6,6y, 1H),
4,41 (d,J = 3,4y, 1H),
4,28 (s, 1H), 2,95 (td, J =
12,6, 11,3, 49T, 1H),
2,82 (td, T = 12,8, 12,1,
5,7 Tw, 1H), 2,38 (s,3H),
2,14-1,98 (m, 1H), 1,79
(ddd, J = 13,6, 11,3,
58Ty, 1H), 0,99-0,79
(m, 2H), 0,58 (dd, J =
84,4, 7Tu, 1H); LCMS

macca/zapsin = 485,05
(M+2; 40%)
Coenunenue 68 7-(2- 'H samp (400 MTI'w,

F
AT e P
b/w
N N S N\VN

cl
H, HG OH
(IR,2R38,4R,5S)-1-(2-(2-amro-3-

XJIOP-0-(PTOPXUHOIHMH-7-HIT )3T )-4-
(4-amun0-6-MeTn-7H-uppono[2,3-
d]mupumunus-7-

wn)ourukio[3.1.0]rekcan-2,3-quon

((3aR,3bR,4aS,5R,5aS)-5-
(4-AmuHo-6-meTHn-7H-
nuppodo|2,3-
d|nupumunun-7-un)-2,2-
IMMETHITETPATUAPOLIUKIIO
npora| 3,4 |uuknonenTal 1,
2-d][1,3]auokco-
3b(3aH)-mn)sTrn)-3-xop-

6-pTOPXUHOIHNH-2-aMUH

DMSO-d6) & 8,15 (s,
1H), 8,01 (s, 1H), 7,46-
739 (m, 2H), 6,94 (s,
2H), 6,67 (s, 2H), 6,32
(d,T=1,2 Ty, 1H), 4,98-
491 (m, 1H), 4,76 (t, T =
6,7 Ty, 1H), 4,53 (d, J =
6,6 T, 1H), 4,42 (d, J =
34Ty, 1H), 428 (s,
1H), 3,08-2,94 (m, 1H),
2,84 (td, J = 133, 12,7,
53Ty, 1H), 2,43-2,37
(m, 3H), 2,04 (dq, J =
19.8, 7,7, 63Ty, 1H)

2
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1,86-1,72 (m, 1H), 1,32-
1,26 (m, 2H), 0,59 (dd, J
= 83, 47Ty, 1H),
LCMS wmacca/zapsim =
482,30 (M; 80%)

Coenubenue 69

(1R,2R,385,4R,5S)-1-(2-(2-amuno0-3-
XJIOP-5-(PTOPXUHONUH-7-UI)3TUI )-4-
(4-metun-7H-muppono[2,3-
d]nupumunuH-7-

wn)onnukio[3.1.0]rexcan-2,3-1uon

3-Xnop-7-(2-
((3aR,3bR,4aS,5R,5aS)-
2,2-numeTni-5-(4-mMeTui-
7H-nuppomno[2,3-
d]nupumunus-7-

WJT) TeTParuipOLUKIONPOI
a[3,4]uuknonenral 1,2-
d][1,3]auokcon-3b(3aH)-
YUT)9THIT)-5-(pTOPX UHOJIHH-

2-aMUH

Cwmech ABYX COeMHEHUN
pasmeNsyii ¢ MOMOLIBIO
HPLC ¢ oOpamenHoi
dazoif ¢ noJydyeHHEM
COEIMHEHUs X u
coequHeHust Y,  Kak

IIOKA3aHO  HIDKE. 'H

SIMP (400 MI'y, DMSO-
d6) & 8,66 (s, 1H), 8,16
(s, 1H), 743 (d, J =
3,7Tu, 1H), 7,21 (s,
1H), 7,00 (dd, J = 11,1,
14Ty, 1H), 6,93 (s,
2H), 6,70 (d, J = 3,6 I'y,
1H), 5,16 (s, 1H), 4,99
(d,J =1,4Tu 1H), 4,56
(d,J=6,5Tw 2H), 3,80
(d,J =528Twy, 1H), 2,97-
2,80 (m, 2H), 2,65 (s,
3H), 2,22-2,09 (m, 1H),
1,91-1,81 (m, 1H), 1,31-
1,25 (m, 2H), 0,60 (q, J
= 58Ty, 1H);, LCMS
Macca/zapsim = 4682

(M+1; 80%).

Coenunenune 70

3-Xnop-7-(2-
((3aR,3bR,4aS,5R,5aS)-

'H SMP (400 MI,
DMSO0-d6) & 9,02 (s,
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F
N Ho on NS
(1R,2R,385,4R,5S)-1-(2-(2-amuH0-3-
XJIOP-5-(PTOPXUHOIMH-7-WIT)3TUI )-4-
(7TH-uppono|2,3-d|mupumunns-7-

wn)ounukio[3.1.0]rekcan-2,3-quon

2,2-numetwi-5-(7H-
nuppodo| 2,3-
d]mupumunus-7-
WJT)TETPAruIPOLIUKJIIONPOI
a[3,4|uuknonenTal 1,2-
d][1,3]auokcon-3b(3aH)-
WI1)3THIT)-5-PTOPXUHOIHMH-

2-aMHH

1H), 8,81 (s, 1H), 8,16
(s, 1H), 7,51 (d, J =
3,7Tw, 1H), 722 (s,
1H), 7,03-6,98 (m, 1H),
6,92 (bs, 2H), 6,67 (d, J
=3,6Tw, 1H), 5,02 (d,J
=1,5Tw, 1H), 4,56 (d, J
=6,7 Ty, 1H), 3,81 (d, J
= 6,4 Ty, 1H), 2,87 (ddd,
J = 19,0, 14,0, 8,51,
2H), 2,20-2,10 (m, 1H),
1,88 (d, J = 10,5Tn,
1H), 1,32-1,26 (m, 2H),
0,64-0,58  (m, 1H);
LCMS wmacca/3apsn =
454,11 (M+1; 40%)

Coenunenue 71

[] Q N NHe
HaN—S ﬁ { |\
L ~
HG oH 7

(1R,2R,3S,4R,5S)-4-(4-amuno-7H-
npposno|2,3-d jmupumunun-7-un)-1-
(2-(2'-amuHOCTIIPO[ LIMKJIOOY TAH-
1,3'-unnon]-6'-
wn)3tn)onunkio[3.1.0]rexkcan-2,3-

JHUOJ

6'-(2-
((3aR,3bR,4aS,5R,5a8)-5-
(4-Amuno-7H-
nuppodo|2,3-
d|nupumunun-7-un)-2,2-
IMMETHITETPATUAPOLIUKIIO
npora| 3,4 |uuknonenTal 1,
2-d][1,3]anokcon-
3b(3aH)-

WJT)3THIT)CIHPO[ LUKII00y Ta

H-1,3'-unnon]-2'-amun

'H SMP (400 MI'w,
DMSO0-d6) & 8,07 (s,
1H), 7,68 (d, J = 7,7 'y,
1H), 7,22-7,07 (m, 4H),
7,07-6,96 (m, 3H) 6,59
(d, 7 =3,5Tn, 1H), 5,14
(d, J = 4,6 T, 1H), 4,89
(s, 1H), 451 (d, J =
72T, 1H), 3,74 (t, J =
54T, 1H), 2,79 (dd, J
= 24,0, 14,1 Ty, 3H),
235 (d, T = 123Tmn
2H), 2,20 (d, J = 9,9 'y,
1H), 2,04 (d, T =
17,8 T, 1H), 1,87-1,74
(m, 1H), 1,26-1,18 (m,
5H), 0,60-0,50 (m, 1H);
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LCMS wmacca/zapsg =
445,03 (M+1; 90%)

Coenunenue 72 i
B~/ ﬁ
™ 5o

Bot:\N
| _ boc X
r~ N NH;
O~y
N <t Nx
2N 6 oH

(IR,2R,38,4R,58)-1-(2-(2-amuHO-3-

B
H

OpOM-5-PTOPXUHOINH-7-HIT)3THIT)-
4-(4-amuno-7H-nuppono[2,3-
d]mupumunus-7-

wn)ounukio[3.1.0]rekcan-2,3-auomn

“\_ NH
NQ\\( ’
NN

'H SMP (400 MIw,
DMSO0-d6) d 8,33 (s,
1H), 8,08 (s, 1H), 7,20
(s, 2H), 7,17-6,96 (m,
3H), 6,84 (s, 2H), 6,60
(d, J=3,5Tu, 1H), 5,11
(d, J =4,5Tn, 1H), 4,90
(d, J=12Tu, 1H), 4,52
(d, J =2,7Tu, 2H), 3,72
(s, 1H), 3,00-2,74 (m,
2H), 2,14 (s, 1H), 1,90-
1,76 (m, 1H), 1,42-1,28
(m, 1H), 0,91-0,75 (m,
1H), 0,57 (q, J = 5,9 'y,
1H); LCMS wmacca/3apsin
= 514,19, 516,19 (M+,
M+2, 100%)

TIpumep 6. (1R.2R.3S.4R.55)-1-(2-(2-AMuHo0-3-0pOMXUHOJUH-7-W1)3Twi )-4-(4-amuno-7H-

nupposno[2.3-dnupumunnH-7-um)onrmkio|[3. 1.0]rekcan-2.3-nuon (coenuHenne-73)

Br—/ 1M
H,N N S5 ay N N

OH

OII

7-(2-((3aR,3bR,4aS,5R,5aS)-5-(4-Amuno-7H-niuppoino| 2, 3-d | nupumuaus-7-mn)-2,2-

nuMmetrirekcaruapoukionpona|3,4 Juuknonental 1,2-d][ 1,3 ]auokcon-3b-wmn)atun)-3-6pom-

N-(4-meTokcudensmn)xuHonmuH-2-aMu (2,6 v, 3,97 mmons) B TFA (55,0 M, 714 mMmmoub)

nepememmBayin npu S0°C B Tewenwme 1u. B atmochepe N, IlonydeHHyro cMech

KOHLIIEHTPUPOBAIN 7 Vacuo W TIONy4YeHHbI octatok pactBopsiii B MeOH (50 mu).
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Hobasmsmm K,COs3 (0,982 1, 7,10 MMOIIb) U peaKLMOHHYIO cMech nepemernnBaiu npu 60°C B
TeyeHne 1 4. PeakumoHHyr0 cMmech (QUIbTpoBaNIM M (UIBTPAT KOHLEHTPUPOBAIH MpPHU
MOHMKEHHOM JIaBJIEHUH C MOJIyYE€HHEM 2,7 I HEOUMLIEHHOIO COeAuHEHUs. J[aHHBbIA OCTaTOK
ountanu ¢ nmomounsto npudopa Combiflash (R¢200, Teledyne/Isco) na xomonke Redisep® Rg
C TpasueHTHBIM 3oupoBaHueM (0T 0 1o 9%) MeTaHONIOM B JUXJIOPMETaHE C IMOJY4YeHHEM
YKa3aHHOTO B 3aroyoske coenuueHus (1,35 r, 77%) B Buge Gemoro TBepmoro semectsa. 'H
SAMP (400 MI'y, DMSO-dg): & 8,34 (s, 1H), 8,12 (s, 1H), 7,58 (d, /=83 ', 1H), 7,36 (d, J =
1,6 I'u, 1H), 7,26 (s, 2H), 7,15 (dd, /= 38,2, 1,7 'y, 1H), 7,09 (d, /= 3,51, 1H), 6,64 (d, J =
3,5Tu, 1H), 6,60 (s, 2H), 5,13 (d, J = 4,6 I'u, 1H), 4,97-4,83 (m, 1H), 4,53 (d, J =3,91,
2H), 3,74 (s, 1H), 2,94-2,81 (m, 2H), 2,11 (dt, /= 11,2, 6,5 'y, 1H), 1,87 (ddd, /= 13,9, 11,5,
5,6 T'u, 1H), 1,33-1,12 (m, 2H); 0,60-0,57 (m, 1H). LCMS macca/zapsn = 494,99, 496,99
(M+, M+2; 100%).

IMpumepsl B Tabmuie 16 CHHTE3WPOBAIU COTJIACHO CJIEAYIOLIEMY MPOTOKONY pEaKIHH,

aHajoruyHoMy npumensemomy s nonydeHus  (1R,2R,3S,4R,5S)-1-(2-(2-amunHo-3-

OPOMXHUHONNH-7-1J1)3 T )-4-(4-amuHo-7TH-tiupposno[ 2, 3-d Jnupumu gis-7-

wn)ounukio[3.1.0]rekcan-2,3-a1ona, C NPUMEHEHHEM COOTBETCTBYIOIIMX  HCXOJHBIX

MaTepHAaOB.

Tabnuma 16

Crpyxkrypa u Ha3Banue 1o IUPAC | Ilpumensiemblie Jlanupie 'H SIMP  u
IIPOMEKY TOUHBIE LCMS
COETMHEHUSI

Coenunenue 74 7-(2- H amp (400 MTI'w,
((3aR,3bR 4aS,5R,5aS)-5- | DMSO-d6) 6 8,07 (s,

fN Q 5 NQ\\(N”Z (4-Amuno-7H- 1H), 7,82 (d, J = 8,8 'y,

HyN

(1R,2R,38,4R,5S)-4-(4-amuno-7H-
npposo| 2,3-d jnupumunun-7-um)-
1-(2-(2-aMMHOXUHONHH-7-
wn)3tin)onuukio| 3.1.0]rexcan-

2,3-guon

nuppono[2,3-
d]mupumununs-7-mn)-2,2-
AUMETUIINeKCarupOLUKIIO
npora| 3,4 |uukionenTal 1,2
-d][1,3]anokcon-3b-

YUT)3THJ)XMHOJIUH-2-aMUH

1H), 7,52 (d, J = 8,21,
1H), 7,30 (d, J = 1,6 Ty,
1H), 7,08-7,02 (m, 2H),
6,97 (s, 2H), 6,68 (d, J =
8,8 Ty, 1H), 6,58 (d, J =
3,5 Ty, 1H), 6,34 (s, 2H),
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511 (d, J = 45T, 1H),
491 (d, J = 1,2 Ty, 1H),
455-449 (m, 2H), 3,73
t J=52Tw 1H), 2,91-
2,78 (m, 2H), 2,10 (ddd, J
= 13,6, 11,3, 5,3 'y, 1H),
1,92-1,85 (m, 1H), 1,28-
1,24 (m, 2H), 0,59 (td, J =
6,6, 3,2Ty, 1H); LCMS
418,17

macca/3apsan =

(M+2; 40%)

Coenunenue 75

Y o~ D
- %
HQN)\N NQ/\N

HG  BH
(1R,2R,3S,4R,5S)-4-(4-amuno-7H-
npposo|2,3-d jnupumunun-7-mi)-
1-(2-(2-aMUHOXMHA30JIUH-7 -
wn)aTn)onnumkio| 3.1.0]rexcan-

2,3-guon

N-(7-(2-
((1IR,2R,3S,4R,55)-4-(4-
Awmuno-7H-nuppono[2,3-
d]mupumunun-7-wn)-2,3-
AUrHAPOKCHONIMKIO[3.1.0
Jrexcan-1-
WJT)3TUJ)XMHA30JIMH-2-1T)-

2,2,2-tpudTopaneramusn

'H SMP (400 MI'w,
DMSO-d6) & 9,04 (s,
1H), 8,16 (s, 1H), 7,71 (d,
J =82Tu, 1H), 7,53 (s,
2H), 7,28 (s, 1H), 7,15
(dd, T=11,1, 5,8 'y, 2H),
6,83 (s, 2H), 6,69 (d, J =
3,6 Ty, 1H), 5,14 (s, 1H),
4,90 (s, 1H), 4,55 (s, 2H),
3,75 (s, 1H), 2,99-2,79
(m, 2H), 2,11 (d, J
15,9 Ty, 1H), 1,87 (q, J
10,9, 8,1 Tu, 1H), 1,29-
1,23 (m, 2H), 0,61-0,56
1H); LCMS
418,10

(m

Macca/apsigy =
(M+1; 80%)
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Coenunenus 76a u 76b 7-(2- JlnactepeoMepHy0 CMech
((3aR,3bS,4aS,5R,5aS)-5- | pasmemsuii ¢ TIOMOIIBIO
(4-Amuno-7H- XUpPaJIbHOM

Br—/ O /?\(NH
HG OH
(1S,2R,3S,4R,5S)-1-((S)-1-(2-
aMHMHO-3-0pOMXUHOJINH-7-
wn)npomnas-2-un)-4-(4-amuno-7H-
nuppoio| 2,3-d |mupumunuH-7-
win)ounmkio[3.1.0]rekcan-2,3-

JAHUOJI

nuppono[2,3-
d]mupumunun-7-mn)-2,2-
IUMETHIITETPATHAPOLIUKIIO
nporma| 3,4 |uuknonenTal 1,2
-d][1,3 Jauokcon-3b(3aH)-
win)rponui)-3-6pom-N-(4-
METOKCHOEH3HJT )X UHOJINH-

2-aMUH

npenapatusHoii HPLC.

Jlmuna eonmer: 225 HwM,
UHCIPYMEHMANbHBLIL
memoo ananusa: HEX-
0,1%DEA _IPA-
DCM_A C 40 60 1,2

MJI 10 MUH. Ckopocme

nOMOKA: 1,2 ma/mMuH.,
rxononka: CHIRALPAK
IA CRL-025,

memnepamypa  KOJNOHKU:
25°C, mnonsuxkHas (asa
A: HEX 0,1% DEA,
noaswkHas (aza C: IPA-
DCM 1-1, nopBmxHas

¢daza B: NA, nonBrkHas

¢daza D: NA.

IlepBbiii  guacTepeomep
(coenuuenne 76a). 'H
SAMP (400 MI'u, DMSO-
d6) & 8,33 (s, 1H), 8,06
(s, 1H), 7,58 (d, J =
82T, 1H), 7,33 (s, 1H),
7,12 (d, J = 8,4T'y, 1H),
7,01-6,87 (m, 3H), 6,64-
6,47 (m, 3H), 5,13 (d, J =
52Tu, 1H), 4,80 (d, J =
29T, 1H), 4,61 (1, J =
6,7, 1H), 447 (d, J =




WO0/2019/116302

249

PCT/1B2018/060015

72Tu, 1H), 3,96-3,85
(m, 1H), 3,22 (dd, J =
13,2, 39T, 1H), 2,94-
2,88 (m, 1H), 1,97-1,83
(m, 1H), 1,31-1,21 (m,
2H), 0,79 (d, J = 6,8 T,
3H), 0,67-0,59 (m, 1H);
LCMS wacca/zapsim =
510,94 (M+2; 40%).

Bropoit  mmacrepeomep
(coenuuenne 76b): 'H
SAMP (400 MI'y, DMSO-
do) 6 8,32 (s, 1H), 8,06
(s, 1H), 7,57 d, J =
8,2Tu, 1H), 7,32 (s, 1H),
7,11 (dd, J = 8,2, 1,6 I'yy,
1H), 7,07 (d, J = 3,6 Ty,
1H), 6,97 (s, 2H), 6,58 (d,
J =3,5Tu, 1H), 6,55 (s,
2H), 5,15 (d, J = 5,1 T,
1H), 4,80 (d, J = 2,6 Ty,
1H), 4,64 (t, J = 7,0 T,
1H), 4,43 (d, J = 7,3 T,
1H), 3,97-3,88 (m, 1H),
3,07-2,97 (m, 1H), 2,97-
2,88 (m, 1H), 1,70-1,55
(m, 1H), 1,31-1,21 (m,
2H), 0,98 (d, J = 6,8 'Ly,
3H), 0,61-0,52 (m, 1H);
LCMS wmacca/zapsg =
510,94 (M+2; 40%)
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Coenunenust 77a u 77b 7-(2- JlnactepeoMepHy0 CMech
((3aR,3bS,4aS,5R,5aS)-5- | pasmemsuii ¢ TIOMOIIBIO
(4-Amuno-7H- XUpPaJIbHOM
nuppono[2,3- npenapatusHoii HPLC.

(1S,2R,3S,4R,5S)-1-((S)-2-(2-
aMHMHO-3-XJIOp-5-pTOPXUHOIHNH-7-
uin)- 1 -uuknonponmy Tii )-4-(4-
amuHo-7H-nuppono[2,3-
d]mupumunus-7-
wn)oummkio[3.1.0]rekcan-2,3-

AHUOJ

d]mupumunun-7-mn)-2,2-
IUMETHIITETPATHAPOLIUKIIO
nporma| 3,4 |uuknonenTal 1,2
-d][1,3 Jauokcon-3b(3aH)-
WUT)-2-IIUKJIOTIPOITHJISTHIT ) -
3-xnop-5-¢prop-N-(4-
METOKCHOEH3MJT )X UHOJINH-

2-aMUH

Jlmuna eonmer: 225 HwM,
UHCIPYMEHMANbHBLIL
Memoo
MeOH 0,1%

DEA 100 1,0 MJI_12M

AHRAIU3A.

HUH. Ckopocms nomoka:

1,00 mMa/MuH.

CHIRALPAK
IE CRL-042,

Kononka:

memnepamypa  KOJNOHKU:
30°C, mnomBuxkHas (asa
A: MEOH 0,1% DEA,

nonBswxkHas paza B: NA.

IlepBoiit  puacrepeomep
(coennuenne 77a); 'H
SAMP (400 MI'u, DMSO-
d6) & 8,39 (s, 1H), 8,16
(s, 1H), 8,04 (s, 1H), 7,28
(s, 1H), 7,05 (dd, J =
11,3, 1,3Tu, 1H), 6,93
(dd, J =11,6, 8,0 I';, 4H),
6,52 (d, J = 3,5T, 1H),
5,28-5,08 (m, 1H), 4,82
(d, J =2,8Tu, 1H), 4,61
(d, J =6,7T'y, 1H), 3,86
(s, 1H), 2,90 (dd, J =
13,3, 8,5 'y, 1H), 2,77 (q,
J=72Tu, 2H), 2,68 (q, J
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1,8 'y, 1H), 1,37 (dd, J
= 8,8, 40Ty, 1H), 1,27-
1,01 (m, 3H), 0,66 (dd, J
= 8,6, 49Ty, 1H), 0,46
(s, 1H), 0,26-0,17 (m,
1H), 0,16-0,01 (m, 1H),
LCMS wmacca/zapsg =
509,4 (M+1; 50%).

Bropoit  mmacrepeomep
(coemuuenne  77b);  'H
SMP (400 MI'uy, DMSO-
d6) & 8,15 (s, 1H), 8,05
(s, 1H), 7,31-7,17 (m,
2H), 7,08-6,81 (m, SH),
6,59 (d, J = 3,5y, 1H),
5,18 (s, 1H), 4,82 (dd, J =
93, 4,6 Tw, 2H), 4,54 (s,
1H), 3,92 (d, J = 6,7Tw,
1H), 3,16 (q, J = 6,51,
1H), 2,99-2,89 (m, 1H),
1,22-1,06 (m, 4H), 0,57
(q, J =85, 79Ty, 1H),
0,50-0,34 (m, 1H), 0,26
(ddd, J = 13,1, 84,
4,7 Ty, 2H), 0,06 (dd, J =
94, 47Tu, 1H); LCMS
Macca/zapsn = 509,4
(M+1; 50%)

Coenunenust 78a u 78b

N-(7-(2-
((1S,2R,38,4R,5S)-4-(4-
AwmwuHo-7H-niupposno[2,3-

d]mupumunun-7-mn)-2,3-

IlepBbiii  guacTepeomep
(coenuuenne 78a); 'H
SAMP (400 MI'u, DMSO-
d6) & 8,15 (s, 2H), 8,06
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F

Cl—y7 Q N/?\(NHZ

73
HaN o' on NN
(1S,2R,3S,4R,5S5)-1-(1-(2-amunO-
3-xnop-5-propxuHONUH-7-
win)npomnas-2-un)-4-(4-amuno-7H-
nupposno|2,3-djmupumuans-7-
win)ounmkio[3.1.0]rekcan-2,3-

JAHUOJ

auruapokcuoumkio[3.1.0
|rexcan-1-mn)npormn)-3-
XJIOP-5-pTOPXUHOIHH-2-
wi)-2,2,2-

TpudTopaneramun

(s, 1H), 7,17 (s, 1H), 7,07
(d, T =3,6Tw, 1H), 7,04-
6,90 (m, 4H), 6,58 (d, J =
3,5Tn, 1H), 5,16 (d, J =
51Tu, 1H), 4,79 (d, J =
26Ty, 1H), 4,63 (t, J =
7,1 Ty, 1H), 445 (d, J =
73Ty, 1H), 3,93 (d, J =
6,9 'y, 1H), 2,99 (dd, J =
13,3, 4,9 T, 1H), 2,61 (d,
J=112Ty, 1H), 1,63 (s,
1H), 1,17 (d, J = 5,8 T,
2H), 0,99 (d, J = 6,7 'y,
3H), 0,57 (d, J = 43Ty,
1H); LCMS macca/3apsin
= 485,03 (M+2; 40%),

Bropoit  nmacrepeomep
(coenuuenne 78b): 'H
SAMP (400 MI'uy, DMSO-
d6) & 8,16 (s, 1H), 8,08
(s, 1H), 7,19 (s, 1H), 7,10
(s, 2H), 6,98 (dd, J =
10,0, 2,2 'y, 2H), 6,92 (s,
2H), 6,56 (d, J = 3,6 'y,

1H), 5,13 (d, J = 5,31,
1H), 4,80 (d, J = 2,9T1,
1H), 4,61 (t, J = 6,7T1,
1H), 4,48 (d, J = 7,1 Tw,

1H), 3,90 (s, 1H), 3,21
(dd, T=13.3, 4,1 Ty, 1H),
2,68 (p, J = 1,9Ty, 1H),
236-232 (m, 1H), 1,17
t J = 43Ty, 2H), 0,79




WO0/2019/116302 PCT/IB2018/060015
253
(d, J = 6,81y, 3H), 0,63
(dd, J = 8,6, 4,7T'u, 1H),
LCMS wmacca/zapsg =
483,02 (M+; 90%)
Coenunenust 79a u 79b 7-(1- JlnactepeoMepHy0 CMeCh
((3aR,3bR 4aS,5R,5a8)-5- | pasmemsuii ¢ TIOMOIIBIO
i Q ﬁ N_/ \ N2 | (4- Amumo-7H- XUPAJIBHON
HN” N HO BH N nuppoino[2,3- npenapatusHoii HPLC.

(1R,2R,3S,4R,5S)-4-(4-amuno-7H-
nupposno|2,3-dlnupumuaun-7-um)-
1-(2-(2-aMMHOXMHOJIHNH-7-

wi)nponu)onuukio[3. 1.0]rexcan-

2,3-nuon

d]mupumunun-7-un)-2,2-
AUMETUITETPAr UAPOLIUKIIO
npomna|3,4|uuknonenTal 1,2
-d][1,3]auokcon-3b(3aH)-
win)nponas-2-mi)-N-(4-
METOKCUOEH3UJT )X UHOJIUH-

2-aMUH

JUiiHa BONHBL. 225 HM,
UHCTPY MEHTAJIbHBIN
METONT
MeOH 0,1%

DEA A 1,0 MJI_10 MU

aHau3a:

H. Ckopocts mnotoka:

1,00 MyI/MHH., KOJIOHKA!
CHIRALPAK IB CRL-
043, TeMIeparypa
KOJIOHKH 30°C,
nonBwxkHas — ¢aza  A:
MeOH 0,1% DEA

2

nonBrkHast pasa B: NA.

IlepBbiii  guacrepeomep
(coennuenne 79a). 'H
SAMP (400 MI'u, DMSO-
d6) 6 8,13-8,03 (m, 2H),
7,66 (d, J = 8,21y, 1H),
7,53-7,43 (m, 3H), 7,31
(d, J= 83TIw, 1H), 7,03
(s, 2H), 6,93 (d, J
3,5Tn, 1H), 6,84 (d, J
9,1 T, 1H), 6,56 (d, J =
35T, 1H), 5,15 (d, J =
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47Ty 1H), 4,76 (d, J =

14Tu, 1H), 4,49-432
(m, 2H), 3,70 (t, J =
55Ty, 1H), 3,30-3,18

(m, 1H), 2,25 (dd, J =
14,1, 48Tu, 1H), 1,82
(dd, J=14.2,9,1 'y, 1H),
1,31-1,22 (m, 4H), 1,02-
0,91 (m, 1H), 0,64 (dd, J
=8,5,4,7 'y, 1H); LCMS
macca/3apsin = 430,92
(M+1; 90%).

Bropoii  nmacrepeomep
(coenuuenne 79a). 'H
SMP (400 MI'y, DMSO-
d6) 68,02 (d, J=13,7 Ty,
2H), 7,64 (d, J = 8,2T'w,
1H), 7,37 (d, J = 1,6 'y,
1H), 7,21 (dd, J = 8,2,
1,6 I'u, 3H), 6,98 (s, 2H)
6,81 (d, J] = 9,0T'u, 1H)
6,69 (d, J = 3,6 Ty, 1H)
6,42 (d, J = 3,5Tu, 1H)
5,16 (d, J = 48Ty, 1H)
483 (d, J =1,7Tu, 1H)
447 (d, J = 2,4Tu, 2H),
3,68 (s, 1H), 2,37-227
(m, 1H), 1,68-1,57 (m,
1H), 1,39-1,26 (m, 5H),
1,04 (dd, J = 8,6, 3,8 'y,
1H), 0,69-0,60 (m, 1H);

2
2
2
2
2

2

LCMS wmacca/zapsg =
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430,98 (M+1; 90%)

Coenunenue 80

LI~

N NH,
= ¢ 7
H,N" N VN

HO OH

(1R,2R,3S,4R,5S)-1-(((2-amuH0-3-
OPOMXHUHOJINH-7-HJT)OKCH )METHUIT)-
4-(4-amuno-7H-nuppono[2,3-
d]mupumunus-7-
wn)ounmkio[3.1.0]rekcan-2,3-

JAHUOJI

N-(7-(((1R,2R,3S,4R,5S)-
4-(4-Amuno-7H-
nuppono[2,3-
d]mupumunun-7-mn)-2,3-
auruapokcuoumkio[3.1.0

Jrexcan-1-um)merokcn)-3-

OpoMXUHONMHUH-2-1)-2,2,2-

TpudTopaneramun

'H SAMP (400 MI'w,
DMSO-d6) & 9,39 (bs,
2H), 8,45-8,36 (m, 3H),
7,83-7,62 (m, 2H), 7,03-
7,14 (m, 3H), 6,99 (d, J =
3,6 'y, 1H), 5,28 (s, 1H),
5,05 (s, 1H), 4,86 (s, 1H),
471-4,57 (m, 2H), 3,93
(d,J =104 Ty, 1H), 3,72
(d, J =6,4TI'y, 1H), 1,62
(d, J = 8,6, 1H), 1,53
(t, ] = 44w, 1H), 0,90-
0,82 (m, 1H), LCMS
macca/zapsin = 4992
(M+2; 40%)

Coenunenue 81

Y N NH,
L~
N NN

HG OH

(1S,2R,3S,4R,5S)-4-(4-amuno-7H-
npposo|2,3-d jnupumunun-7-mm)-
1-(((2-amMmuHOXHMHOJIUH-T7-

W) THO )MeTHI)OnuKio[3. 1.0 rekc

aH-2,3-1uom

7-
((((3aR,3bS,4aS,5R,5aS)-
5-(4-Amuno-7H-
nuppono[2,3-
d]mupumunun-7-mn)-2,2-
IUMETHIITETPATHAPOLIMKIIO
nporma| 3,4 |uukionenTal 1,2
-d][1,3]auokcon-3b(3aH)-
WI)METHI)THO)-N-(4-
METOKCUOEH3UIT )X NUHOJIUH-

2-aMUH

'H SMP (400 MI'w,
DMSO0-d6) & 8,05 (s,
1H), 7,82 (d, J = 8,8 Ty,
1H), 7,53 (d, J = 8,4 T,
1H), 7,38(d, J = 1,8Tw,
1H), 7,16 (d, T = 3,5Tw,
1H), 7,13 (dd, J = 84,
1,9 T, 1H), 6,96 (s, 2H),
6,67 (d, T = 8,8 'y, 1H),
6,52 (d, T = 3,5Tn, 1H),
6,44 (s, 2H), 521-5,11
(m, 1H), 4,90 (s, 1H),
4,68 (d, J = 7,1 T, 1H),
4,57 (s, 1H), 3,71-3,60
(m, 2H), 338 (d, J =
13,5Ty, 1H), 1,43-1,38
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(m, 2H), 0,84-0,77 (m,
1H); LCMS wmacca/3apsin
= 435,10 (M+2; 90%)

IIpumep 7. (1R.2R.3S.4R.5S5)-1-(2-(2-Amuno-3-(4-bropdennn) X uHOIUH-7 -1 )3TiI )-4-(4-

amuno-7H-niupposo[2.3-dnupumuans-7-wun)ourmkno[3.1.0Jrekcan-2.3-11on  (CoequHeHue
82)

] Q
N R 5
HoN oo on N

Cwmech (1R,2R,3S,4R,5S)-1-(2-(2-amuHO-3 -OpOMXHHOIUH-7-11)3 T )-4-(4-amuHO-7H-

npposo|2,3-djmupumunun-7-un)ourmkio[3.1.0Jrekcan-2,3-nuona (100 mr, 0,202 MMOIIb),
K,COs (84 mr, 0,606 mmonb), (4-pTopdhennn)ooporoBoit kuciotel (42,4 mr, 0,303 MMoIib) B
nuokcane (10 mu1) meraswpoBalid B 3aKpbITONW MpoOHpKe ¢ MoMoIlnpio azota mpu 25°C B
teuenune 10 mun. Agnykr PdCly(dppf)-CH,Cl, (16,49 mr, 0,020 mmonb) mobaBisuid |
peakuoHHyI0 cMmech nepememinBanu npu 100°C B Tewenuwe 16 4. IlonmydeHHyro cmech
¢bunbTpoBaNK Yepe3 HENUT U (PUIBTPAT KOHLEHTPUPOBAIU in vacuo ¢ noiydenuem 0,15 r
HEOYUINEHHOro coenuHeHus. JlaHHBIA OCTaTOK ounmmanu ¢ nomoinbto mpudopa Combiflash
(R{200, Teledyne/Isco) Ha kosnonke Redisep® R¢c rpagmentHbiM smroupoBanueM (oT 0 1o
8%) MeTaHOJIOM B AMXJIOPMETaHE C TOJYYEHHEM YKa3aHHOTO B 3arojIOBKE COEIMHEHHSI
(0,025 T, 93,81%) B Buze rps3HO-OET0r0 TBEPROTrO BemecTsa. 'H SAMP (400 MI't, DMSO-ds)
6 8,07 (s, 1H), 7,78 (s, 1H), 7,68-7,50 (m, 3H), 7,43-7,24 (m, 3H), 7,13 (dd, J = 8,2, 1,7 I'L,
1H), 7,05 (d, J=3,6 'y, 1H), 6,97 (s, 2H), 6,59 (d, J = 3,5 T'y, 1H), 5,96 (s, 2H), 5,11 (d, J =
4,5 T, 1H), 4,97-4,81 (m, 1H), 4,58-4,39 (m, 2H), 3,74 (t, J = 5,5 'y, 1H), 3,04-2,72 (m,




WO0/2019/116302

257

PCT/1B2018/060015

2H), 2,18-2,09 (m, 1H), 1,90 (td, J = 12,5, 5,6 'y, 1H), 1,34-1,16 (m, 2H), 0,64-0,54 (m, 1H);
LCMS macca/zapsin = 511,09 (M+1; 90%).

IMpumepsr B Tabmume 17 CUHTE3MPOBANM COTJIACHO CJIEAYIOIIEMY MPOTOKOJY PEeaKLUH,

mna  nonyuenust  (1R,2R;3S,4R,5S)-1-(2-(2-amuno0-3-

AQHAJIOTUYHOMY  IPUMEHSAEMOMY

OpPOMXHUHONNH-7-111)3 TN )-4-(4-amuHo-7TH-timpposno| 2, 3-d Jrupumuans-7-

un)ounukio[3.1.0)rekcan-2,3-auona, € TNPUMEHEHHEM COOTBETCTBYIOIIMX  HCXOMHBIX

MaTepHaJIOB.

Tabmuua 17

Crpykrypa u HazBanue o [IUPAC

IIpumensiemoe
IIPOMEKY TOUHOE

COCIMHCHHEC

Jauuse H AMP u LCMS

Coenunenue 83

@\1\’\/\.‘ v

N / O N/Q\‘/NHZ
<\ 7
HaN Ho' on NN

(1R,2R,3S,4R,5S)-1-(2-(2-amuH0-
3-(mupuauH-3-1)XUHOJIUH-7 -

wn )3t )-4-(4-amuno-7H-
npposo|2,3-d jnupumuans-7-
wn)ourukio[3.1.0]rekcan-2,3-

JHUOJ

(1R,2R,3S,4R,5S)-1-(2-(2-
AMMHO-3-OpOMXHUHOJIHH-
7-un)sTrn)-4-(4-aMuHO-
TH-niuppoino[2,3-
d]mupumunus-7-
wn)ouimkio[3.1.0]rekcan-

2,3-guon

'H SIMP (400 MIw,
DMSO-ds) & 8,07 (s, 1H),
7,78 (s, 1H), 7,68-7,50 (m,
3H), 7,43-724 (m, 3H),
7,13 (dd, J = 8,2, 1,7Tw,
1H), 7,05 (d, J = 3,6 T,
1H), 6,97 (s, 2H), 6,59 (d, J
=3,5Tw, 1H), 5,96 (s, 2H),
511 (d, J = 45Ty, 1H),
4,97-481 (m, 1H), 4,58-
439 (m, 2H), 3,74 (t, J =
5,5Tw, 1H), 3,04-2,72 (m,
2H), 2,18-2,09 (m, 1H),
1,90 (td, J = 12,5, 5,6 ',
1H), 134-1,16 (m, 2H),
0,64-0,54 (m, 1H); LCMS
Macca/zapsny = 49472
(M+1;30%)
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Coenubenue 84

N=
O A~ O -
NH
= ey
N A \
FN HO  on N

(1R,2R,3S,4R,5S)-1-(2-(2-amuHo0-
3-(3-meTnn-u3zokcazon-4-
VUT)XHOJIMH-7-WJ1)3Th )-4-(4-
amuHoO-7H-nupporno[2,3-
d]mupumunus-7-
wn)oummkio[3.1.0]rekcan-2,3-

AHUOJ

(1R,2R,3S,4R,5S)-1-(2-(2-
AMUHO-3-OpOMXHHOJINH-
7-un)atun)-4-(4-aMuHO-
7H-nuppono[2,3-
d]mupumunus-7-
wn)ourmkio[3.1.0]rekcan-

2,3-guon

'"H SAMP (400 MIw,
DMSO0-d6) § 9,01 (s, 1H),
8,07 (s, 1H), 7,85 (s, 1H),
7,59 (d, J = 82Tu, 1H),
737 (d, J = 1,5T, 1H),
7,13 (dd, J = 8,2, 1,6,
1H), 7,04 (d, J = 3,6Tn,
1H), 6,97 (s, 2H), 6,58 (d, J
=3,5Tu, 1H), 6,15 (s, 2H),
512 (d, J = 4,1 Ty, 1H),
4,59-4.47 (m, 2H), 3,74 (d,
J = 52Tu, 1H), 3,00-2,77
(m, 3H), 2,22 (s, 3H), 1,89
(ddd, T=13,9, 114,57 Ty,
1H), 1,30-1,25 (m, 2H),
0,90-0,80 (m, 1H), 0,59 (q,
J = 58Tu, 1H), 498,07
(M+1;100%)

Buogornyeckue npuMepbl

IIpoToKoJ npoBeaeHUss OHOXUMHYECKOro aHaausa 1

Wurubupyromuii 3¢gdexr coenunennii B orHomennn PRMTS oneHuBanu ¢ npuMeHEHHEM
texnonorun HTRF-o0HapykeHust B OuoxummueckoM aHanusze. B kadectBe cyOcTpata
npumensuin  OnornHMMpoBaHHblE H4R3 (ocratkm 1-21). CoenmHeHHsI TpeaBapUTEIHHO
uaKyOoupoBamu ¢ 15-25 ur PRMTS:MEPS0 nHa nysky 384-71yHOYHOrO IUTAHIIETA B TEYCHUE
30 MMH. TIpH KOMHATHOH Temmepartype B Oydepe i aHanusa, cogepxkamem 20 MM OunmHa,
pH 7,6, 25 MM NaCl, 2 MM DTT, 0,01% ansbymun upituisat u 0,01% Tween-20. Peakmuro
uHALMUpoBad nyteM podaenerus | MkM SAM u 50 HM OuormHmmmpoBanHoro H4R3.
OOmmii o6veM [t aHanmu3a coctaBisul 15 M. Peaknmro nponospkanu B TedeHue 120 MuH.
OOHapy>KeHUsi, COAep KAl

IgG-XL-665

Ipu KOMHATHOM TeMmiepaType. 3aTeM pacTBOp AJiA

CTPEITaBUANH, MeUeHHBIN KpUnraTtom Eu, AHTHUTEIIO K KPOJIHKA,
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MOJINKJIOHAJIBHOE AaHTUTENO K CHMMETPUYHO JUMETWIHpOBaHHOMY ructony H4R3
(H4R3me2s), Bce u3 koTophix nonydeHsl B Oydepe mis HTRF-o0HapyxeHus, nodasnsinm u
JOTIOJTHATENBHO MHKYOHpoBanu B TeueHne 30 MuH. mpu KoMHaTHOH Temmeparype. HTRF-
CUTHAJ 3alMuChbIBaJ Ha CUMUTHIBAIOLIEM yCTpoicTBe A MmukporaHieros PHERAStar.
CooTHollleHHEe CUTHAJIA, MOJNYUYEHHOTo NMpu 665 HM u 620 HM, MPUMEHSUIN JJIs1 BBIUUCIICHMUS

NPOLIEHTa UHIMOUPOBAHUS COSAMHEHUS CIENYIOIINUM 00pa3oM:

% wunrunOupoBanus = 100-((COOTHOLIEHHE TSI TECTHPYEMOrO COSNMHEHHS — COOTHOIIEHUE
UL OTPULIATENIBHOTO  KOHTPOJIS)/(COOTHOIIEHWE MJIi  TOJIOKUTEIBHOTO  KOHTPOJA -

COOTHOILIEHHE JJIs1 OTPULATENbHOrO KOHTpoJsi)*100), rae
MOJIOKUTENbHBIN KOHTpOsIb = PRMTS + SAM + H4R3,

oTpuLarenpHbiii KOHTposib = PRMTS + H4R3.

IIpoToxos npoBeaeHHsT OHOXHMHYECKOr0 AHAIH3A 2

Wurnbupyromuit s¢pdexr coequnennii B orHomeHnn PRMTS onenuBanu ¢ npuMeHeHHEM
texHoitorun HTRF-oOHapyskenus B OmoxumuueckoM aHanmusze. B kausecte cyOctparta
npumensuin  OuotnHmMpoBaHHbld H4R3 (ocratku 1-21). CoenuHeHHsI TpeaBapUTEIbHO
uHkyOupoBanu ¢ 2,5 or PRMTS5:MEP50 Ha ayHky 384-71yHOYHOrO IJIAHIIETa B TEYCHUE
30 MMH. TpH KOMHATHOH Temmepartype B Oydepe i aHanuza, cogepxkamiem 20 MM OurmHa,
pH 7,6, 25 MM NaCl, 2 MM DTT, 0,01% ans0bymun upimuiat u 0,01% Tween-20. Peakuuro
uHHLMUpoBau nyteM podaenerus | MkM SAM u 50 HM OuotmHmnmupoBanHoro H4R3.
OOumii obbeM muis aHanM3a coctaBiisul 15 Mk, Peakumro mponosokanu B TedeHue 4 4. mpu
KOMHATHOU TeMIlepaType. 3aTeM pacTBOp Ui OOHApy KEeHHs, CONEpKaIlui CTPENTaBUAMH,
MeueHHbI kpunratoMm Eu, antureno x IgG-XL-665 kponuka, MONUKIOHAIBHOE aHTUTENO K
CUMMETPHUYHO AuMeTuupoBaHHoMy ructony H4R3 (H4R3me2s), Bce U3 KOTOPBIX MOJTY4YEHBI
B Oydepe nnst HTRF-obHapyskeHus, 10OABISUIH U JOMOJHUTEIBHO HHKY OUPOBAJIN B TEUSHHE
30 MuH. npu komHatHOM Temmnepatrype. HTRF-curnan s3ammcelBanyu Ha CUMTHIBAIOLIEM
ycTpoiictBe ansa mukporuiaHieros PHERAStar. CooTHolleHne cursana, nojay4eHHOro npu
665 HM U 620 HM, TPUMEHSUTH [AJs1 BBIYUCIIEHHUS] MPOLIEHTA HWHTUOUPOBAHUSI COCHMHEHUS

CEeYIOIUM 00pa3oM:
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% wunrnOuposanus = 100-((COOTHOLIEHHE TSI TECTUPYEMOTO COSNMHEHHSI — COOTHOIIEHUE
IUIE  OTPULIATENIbHOTO  KOHTPOJIS)/(COOTHOIIEHWE MJIi  TOJIOKUTEIBHOTO  KOHTPOJS -

COOTHOILIEHHE ISl OTPHLATENbHOrO KOHTPoJis)*100), rue
MOJIOKUTENbHBIN KOHTposb = PRMTS + SAM + H4R3,

OTpuLaTenbHbIi KOHTPOIb = PRMTS + H4R3.

Juana3oH akTUBHOCTH Howmepa coenunennii

ICso or 300mM go | 43, 26, 35b, 47, 21, 38, 34b, 34a, 7a, 13, 37, 18, 33b, 33a, 76a, 23,
950 tM 25,24, 48,1, 61,73, 44, 2, 15, 36a, 45a, 45b, 35a

Anaau3 uHruouposanus SDMA

IlpoToKoJ

Knerkn Z-138 (ATCC, CRL-3001™) BeicenBasny npu mioTHOCTH | MHJUIHOH KIETOK/HKY B
NpO3payuHble TUIOCKOMOHHBIE 48-JyHOUYHBIE IUTAHILIETHI MJI KyJIbTHBHPOBAHUS TKaHEH.
Knetkn oOpabaTbiBaii TECTUPYEMBIMH COEIMHEHHSMH B PA3JIMYHBIX KOHIIEHTPALMUSIX B
teyeHre 48 u. KyeTouHblii JU3aT Mmoiyd4aiud ¢ npuMeHeHueM jusucHoro Oydepa 1X CST
(Cell Signaling Technology, CIIIA) u ¢ mnomompso 500 Hr/nyka/50 Mk Ju3ata B
kapOoHatHoM Oydepe ¢ pH 9,6 mnokpeBamu 96-nyHOUHBIM TUaHIIeT Maxisorb wu
vHKyOupoBanu B Tedenwe Houn npu 4°C. Ilnanmer npombiBaiau nBaxasl B 1 x PBS,
cogep:kamem 0,05% Tween 20, u 6nokuposanu B 1% BSA B Tedenue 1 4. mpu Temneparype
OKpy:Karle cpenpl. Kpome TOro, IaHIIeT WHKYOUPOBAJIM CHadajla C TEPBHYHBIM
antutesnioM (aatutenoM kK SDMA; CST Nel3222s) npu TemmepaType OKpYy>KaroLel Cperpl B
TeueHHe 2 4., a 3areM C BTOPWUYHBIM AHTUTENOM, KOHBIOTHpOBaHHbBIM ¢ HRP, mnpu
TeMIepaType OKpy)Karollel cpenbl B TedeHUe 1 4. ¢ 2 mepepbiBaMU MEXAY CTaausIMU

TMPOMBIBKH.

Jlnst oOHapy keHHsI Ha OCHOBE JIFOMUHecLeHIH nodasismm cyoctparel HRP (cyGerpar A +
cyoctpar B B coorHomenun 1:1) ¢ mOCHenyrOIIUM CYHTHIBAHHEM JIFOMHHECLIEHLUN Yepes

30 MuH. B ycTpoiicTBe M cunthiBanms Synergy " 2 (Biotek, CIIIA).
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Jlns oOHapy»KeHWs Ha OCHOBe moromeHus: aobasmsuin cyoctpar TMB ¢ mocnenyromum
nobasiaeanem pacreopa STOP (2H. H;SO,) mocne mnposiBieHHss LBEeTa W U3MEPSUTU
noryomenne (Bo3dyxaeHue mpu 450 HM u u3naydeHue npu 540 HM) B YCTPOHCTBE IS

cunteiBanms Synergy 2 (Biotek, CIIIA).

% wunrnoupoBanuss SDMA paccUUThIBaId OTHOCHUTENBHO OOpPa3LiOB KOHTPOJS CO Cpenoii-
HOCHUTEJIEM, coaepskamux cpenay Toibko ¢ 0,1% DMSO, B coorBercTBUU C (hOPMYJIOH
2 2 > y 2

MIPEICTABJICHHON HIUXKE.

(Cpexn. 3Ha4. st HeoOPaOOTAHHOIO KOHTPOJISI — CPEM. 3HAY. JJII TECTUPYEMOrO COEIUHEHUST)

X 100

Cpen. 3Hau. 111 HEOOPaOOTAHHOTO KOHTPOJIS

3HaueHust I[Csy OTHENbHBIX COEOUHEHMM pPAaCCYUTBHIBAIM C TOMOINBIO HEJIHMHEWHOTO
perpeccuonHoro ananmuza ¢ npumeneHuem Graph Pad Prism (Graph Pad software, Inc,
CIHIA).

Juana3oHn aktuBHocTH | Homepa coenunenuii

ICsoor ImM o 1 BM | 7b, 13, 37, 33b, 46, 76b, 23, 24, 2, 48, 1, 61, 73, 47, 38, 34b, 30,
41,31, 72, 29, 34a, 21, 35a, 26, 43

ICsy or L1uM o |32, 64, 33a, 76a, 25, 62, 35b
50 uM

Anaauns NPOTHBOPAKOBOH AKTHBHOCTH

Knerku Z-138 BoicenBanu npu mioTHocTH 2000-3000 k€TOK HA JIYHKY B MUTATEIBHON Cpefne
(IMDM + 10% FBS). Knerku PANC-1 (ATCC, CRL-1469™) u MIA PaCa-2 (ATCC, CRL-
1420TM) BbICenBaJu npu mIoTHOCTU 200-300 kJIeTOK Ha JYHKY B IUTATEJIbHOU Cpene
(DMEM + 10% FBS). Knerku BbiceMBajl B HENpo3padHble 96-JyHOUHbIC IUIAHIIETHI C
IUIOCKMUM JHOM JJIsl KyJbTHBUPOBAHUS TKaHeW M KieTku Z-138 (cycneHsus) BbICEUBAJIH U
oOpabaTbIBaJIi B TOT XK€ ACHb TECTUPYEMBIMH COSAMHEHUSIMH B PA3IMYHBIX KOHLIEHTPALUSX.
Knerku PANC-1 u MIA PaCa-2 sBistoTCsl aAre3UBHbIMY, UX XPAaHWIN B T€UEHHUE HOYH NpPHU

CTaHIAPTHBIX YCJIOBUSIX KyJbTHBUpOBaHUs Kietok (37°C, 5% CO;). Ha cnenyrommii neHb
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KJIETKH 00padaThIBaIA TECTUPY EMBIMU COEIMHEHHMSMHU B PA3JIUYHBIX KOHLEHTpasax. Kierku
oOpabaTbIBaJIi TECTUPYEMBIMH COCIUHEHUSIMU B TeueHue nepuona 96 4., 7 nueit u 10 gHei
mna  kiaerok  Z-138, kiaerok PANC-1 u  ximerok MIA PaCa-2  COOTBETCTBEHHO.
isuecnocoGHOCTh KiIeTok oueHnBami ¢ npumenennem CellTiterGlo™ (Promega, CIIIA) B
COOTBETCTBUH C MHCTPYKLUAMH npousBoautens. OTHocuTenbHble cBeTOBbIe equHHLbl (RLU)
CUMTHIBAIM B YCTPOHCTBE sl cumThiBamms Synergy 2 (Biotek, CIIIA). B amanuse
usmepsiercst kinerouHas ATP kak mokasartenpb skuzHecnocoOHocTu kietok. RLU sBisercs

NPOTOPLIMOHAIBHBIM KOJMYECTBY JKU3HECTIOCOOHBIX KJIETOK B COOTBETCTBYIOILEH JIyHKE.

% WHrHOMPOBAHUS >KU3HECIIOCOOHOCTH KIIETOK PACCUHUTHIBAIM OTHOCHTEIBHO OOpa3LoB
KOHTPOJISL CO Cpeoii-HOCUTENEM, cofiepKamnx cpeay Tosbko ¢ 0,1% DMSO, B cooTBeTcTBUM

¢ (hopMyJIOii, IPECTABICHHON HIKE.

(Cpen. 3Ha4. Juiss He0OPaOOTAHHOIO KOHTPOJIS — CPEJ. 3HAU. JUIS TECTUPYEMOrO COCIUHEHUS)

X 100

Cpen. 3Ha4. 1151 HEOOPaOOTAHHOTO KOHTPOJIS

3HaueHust ICsy OTHENbHBIX COEOUHEHWM paCcCUUTBIBAINM C TOMOINBI0 HEIHMHEWHOTO
perpeccronHoro aHanusza ¢ npumenenueMm Graph Pad Prism (Graph Pad software, Inc,

CIIA).

AHaJii3 B OTHOIIEHUU NPOTUBOPAKOBOro neucteus (Z-138)

Juana3oH aktusHocTH | HoMepa coenunennii

ICsy or O0,1nM o | 43, 35a, 47, 21, 40, 38, 34a, 13, 37, 18, 33b, 46, 76b, 24, 2, 48, 1,
100 mM 54,61, 73, 34b, 7a, 25, 33a, 44, 72

ICsp or 101 uM go | 26, 64,39, 7b, 76a, 62, 20b
1 uM
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AHaJiu3 B OTHOIIEHUU OPOTUBOPaKOBOro nericteus (Panc-1)

MuanasoH aktusHocTH | HoMepa coenunennii

ICsoor  300nM  mo | 41, 47, 64, 40, 21, 38, 34b, 34a, 7b, 13, 37, 33b , 46, 25, 24, 48
20 ’M 61,73, 18,30, 7a, 2, 1, 54, 35a, 43

ICsy, or 20uM gm0 | 39,29, 33a, 76b, 62
100 uM

AHanus B oTHOIIEHUU NpoTUBOpakosoro neicteus (MiaPaCa-2)

Huanason aktusHocTH | Homepa coenunennii

ICsp ot 1 M no 40 HM | 21, 38, 34b, 34a, 13, 37, 33b, 25, 24, 2, 48, 1, 61, 73, 18, 30, 40, 64
, 02, 33a,35a,43 , 26

JKCMEePUMEHTHI B OTHOLIeHUH 3((PeKTHBHOCTH in Vivo

OmnyxoeBblil KCEHOTPAHCIUIAHTAT JUM(POMBI M3 KJIETOK MAaHTHWHON 30HBI BBOIMIIH IyTEM
WHBEKLIUU KJIETOK B mpaBbiii 00k camok mbimeir NOD.CB17-Prkdc<scid>/J Bo3pactom 7-11
Henmenb, mnoiydeHHbix oT The Jackson Laboratory, CIIIA. Bce mnpemnoxkeHust mo
UCCJIEZIOBAHMIO HA SKUBOTHBIX OBUTH PacCMOTPeHbl U 0m00peHbl MHCTHTYLHOHAIBHBIM

KOMHUTETOM 1O 3THKE OTHOIEeHUH K kuBOTHBIM (IAEC) o Hayasa S3KCriepuMeHTOB.
Kcenorpancmnanrar Z-138

Jlns MBIIIUHOW Monenu ¢ kceHorpaHcruiantatom Z-138 xnerku Z-138 (ATCC® CRL-
3001™) BeipamuBanu B cpene IMDM ¢ noGasnennem 10% FBS. Knerku nakyOuposanu npu
cTa”aapTHbIX ycnoBusax npu37°C u 5% CO,. [lns coznanus onyxoneit kinetku Z-138 B cpene
IMDM cmemuBamu ¢ Matrigel (mMatpukc OasampHOi MemOpanbl Corning® Matrigel®) B
cootromenun 1:1. 10 x 10° knetok B 06BEME 200 MKI WHBELUPOBAIN MOAKOKHO KaXAON
MBIIIN JUUTsI BBEACHUS OMyXoJjed. Mplel paHIOMH3HPOBAIN B rpymmbsl 00padoTku u3 8-10
MbIIIeii, KaK TOJBKO OMyXONM ZOCTHIANM CpeaHero odbema ot 100 g0 120 mm’. O6pabotky

HauuvHaJIM B [JCHb pPaHAOMH3AlWKU W MNPOAOJIKAIM A0 KOHLA HCCICHOBAHUS. prnnaM
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00paboTKH Ccpenol-HOCUTENEM U TeCTUPYEMBbIM COCIUHEHHEM IBAXKIBI B JCHb MEPOPAIbHO
BBOJAWMJIA COOTBETCTBYIOIIUE CpeacTBa 0OpabOTKM ¢ MPUMEHEHHEM 30HAA JJIsT 30HAUPOBAHHUS

npu oObeMe BBEICHUS, COCTaBISIFOIEM 10 MJI/KT Ha MBIIIb.

Mprmeii conepkanu B KieTkax ¢ uHamBHayanbHOH BeHTwsinueid (IVC) mpu xomHaTHOMN
Temmieparype, cocrapsromei 22+3°C, Bnaxnoctu 50+20% u mukie cser/remuora 12/12 4.
Bce skcnepuMeHTalbHBIC NEWCTBUS MPOBOIUINCH BHYTPU OOKCOB MHKPOOHOIOTHYECKOH

0e30macHOCTH AJIst 00ECTIEYEeHNs CTEPHIIbHOCTH.

Pasmep omyxonm wu3Mepsii C TOMOLIBKD  3JIEKTPOHHO-LUU(POBOrO  IITAHTEHIIUPKYJIS
(Mitutoyo, AAnonwust), KOraa OMmyXoJiau CTAHOBIWIIUCH NajbnupyemMbiMu. O6bem omyxomu (T. V.)

pPacCUUTHIBAIN C IPUMEHEHHEM (HOPMYJIbI:
obbem onyxonu (Mm3) = (L xXW2)/2,
rae L. nnunaa onyxonu, W: IIKUpUHA OMyXOJINU B MUJJIUMETPAX.

ITponienr wunrnbOuposanust pocta omyxoimu (% TGI) paccunThiBanM C HpPUMEHEHHEM

bopmy b

% TGI = [1- (Tf - TI)/(CF - Ci)] x 100,

rae Tf u Ti npencrapnstor coOON KOHEUHBIM M HAYAJbHBIA 0OBEMbI OMyXOJIU (TECTUPYEMOE
coequnenue), U Cf u Ci npenctaBisitor coOON KOHEUHBIH M HA4YaJIbHBIN CpeaHHE OObEeMbI

OIMyX0Ji (IPymIa co CpeaoH-HOCHTEIEM) COOTBETCTBEHHO.
IIpoueHT perpeccuu OMmyXOaH PACCYUTHIBAIM CIENYIOINUM 00pa3oM:
% TR: (Ti - TH/(Ti) x 100,

rne Tf w Ti npencraBnstoT CcoOOW KOHEYHBIM W HAYabHbI OOBEMBI  OMyXOJH

COOTBCTCTBCHHO.

Coenunenus 24, 33b u 13 TecTupoBanM B OTHOIIEHWH MHTHOWPOBAHUSI POCTAa OMYXOJIM HA
MOZENIN C KCEHOTPAHCIUIAHTATOM Z-138 ¢ NpPUMEHEHHEM AaHAJIUTUYECKOW MNPOLEAypHI,
NPUBEACHHON BBIIIE, TIPU 3TOM OOHAPY KK, 4TO % WHTMOMPOBAHUS POCTA OMYXOJIH Yepes3

38 nueii mpu nmose 1 mr/kr coctaensim 100% u perpeccust omyxonu coctaBisuia 67-74%.



WO0/2019/116302 PCT/1B2018/060015
265

Coennnenne 48 TectupoBamu mNpu Ja03e¢ S MI/Kr, OHO aemoHcTpupoBaio 100%

UHrUOMPOBAHUE POCTA ONYXOJH U 63% perpeccuro Omyxoiu.
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dopmy.Jia nzodpereHus

1. Coennnenne, xapakreprmyoieecs oduieit popmyroii (I), ero crepeonzomMep Uk €ro

(dapmaneBTHUECKH TTpHEMIIEMAsi COJIb,

(R%)n

e
L, BbiGpan u3 -CR’R-, -NR™, S u O;
Z Boibpan u3 CH u N;

R* u R HesaBuCHMO BHIOpaHBI B KaIOM CIydae M3 BOJZOPOAA, 3AMEIIEHHOTO HIIA

HE3aMCEILICHHOI'O aJIKHMJia U 3aMEIIEHHOI'O UJIH HE3aMELICHHOIO NUKJIOAJKHJIIA,

KOJIBLIO A BBIOPAHO H3:

N - N RS

RS 1 RY BHIGPaHBI M3 3aMEIIEHHOTO MM HE3AMELICHHOTO AJKIJIA MIH BMECTE C aTOMAMH

yIJIeposa, K KOTOPBIM OHH NpUCOoeAnHeHbl, 00pa3yoT C3-CelMKI0aNKUIbHOE KOJIBIIO,

455
R BbeiOpan w3 —NR'R”, Bomopona, rajoresa, 3aMeLIEHHOTO WJIM HE3aMELICHHOTO AaJIKHJIA,
3aMEIIEHHON0 WM HE3aMEIIEHHOrO QJKOKCH, 3aMEINEHHOrO WM HE3aMEIIEHHOIO

rérepoapuiia 1 3aMEIICHHOTO UK HE3AMCIIEHHOTO UKJIOAJIKHIIA,

R' u R? BMecTe ¢ aToMaMu yriaepona, K KOTOPHIM OHH IPHCOSAHHEHB, OOPa3yIoT CBA3b C
1 2
obpazoBannem —C=C-; mmm R’ m R” Bmecre ¢ atomamu yriepopa, K KOTOPBIM OHH

IPUCOEeIUHEHBI, 00Pa3y0T LUKJIONPONAHOBOE KOJIBLIO;
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2
R> u R™ KOTOpEIE MOTyT GBITH OJMHAKOBBIME WIH PAa3HBIMH, HE3AaBHCHMO BBIODAHBI U3

BOAOPOAA U 3aMEIICHHOIO NJIM HE3AMCIIICHHOI'O aJIKWJIa,

R’ nesaBucumo BbIOpaH B KKAOM CJIy4ae W3 rajior€Ha, LIUAHO, HUTPO, 3aMEI[EHHOTO WJIH
HE3aMEIIeHHOI0 aJIKHJIA, -OR6, -NR7R8, 3aMEIIEHHOIO MJIM He3aMEIIEHHOIO LIMKJIOAJIKUIa, -
C(O)OH, -C(O)O-anmkmma, -C(O)R’, -C(O)NR'R®, -NR'C(O)R’, samerenHoro wiu
HE3aMEIEHHOIO apujia, 3aMEIleHHOrO WJIM HE3aMEILIEHHOTO reTepoapujia U 3aMeIleHHOTrO

HUJIM HE3aMEILICHHOI'O T€TEPOLUKITNIIA,

5
R4 u R” He3aBUCUMO BbI6paHbI nU3 BOAOPOAA, 3aMEIICHHOIO WJIM HE3aMCHICHHOTO aJIKuJjia U

3aMECIICHHOIO WJIHM HE3aMCIICHHOIO MUKJIOAJIKHIIA,

R6 BbI6paH U3 BOAOPOAA, 3aMCIICHHOIO MJIM HE3aMCLICHHOTO aJjikujla U 3aMCIICHHOI'0 WJIHU

HE3aMCIICHHOI'O IUKJIOAJIKWJIA,

R7 H RS HE3aBUCHUMO Bbl6paHbI 13 BOAOpPOAA, 3aMEIICHHOI'O WJIM HE3aMCICHHOI'O aJIKujia 1

3aMCUICHHOT'O HJIK HE3AMCIICHHOI'O LIMKJIOAJIKWJIA,

R9 Bbl6paH U3 3aMEIICHHOI'0 MM HE3aMCIICHHOI'0 aJIK|Mja MW 3aMCIICHHOro HiIH

HE3aMEIEHHOTO ITUKJIOAIKIIIA,
10
R BbIOpaH U3 BOIOPOAA, rajioreHa ¥ 3aMEIEHHOTO WJTH HE3aMEIIEHHOTO aJIKHJIA,
«Ny MPEACTABIISAET COOOM LieJIoe YHCIIO, HaXoAsIeecs B quamna3one ot 0 10 4 BKIIOYUTENBHO,

€CNIM aJIKWUJIbHAs Tpynmna sBJSETCS 3aMELIEHHOW, TO OHa 3aMelleHa 1-4 3aMecTUTeNsIMH,
HE3aBUCUMO BBIOpaHHBIMU Hu3 Okco (=0), rajoreHa, LHAHO, [MKJIOAJNKWIA, apwia,
rerepoapmia, rerepouukimma, -OR™,  -C(=0)OH, -C(=0)O(ankua), -NR*R®
NR*C(=0)R” u ~C(=0)NR¥R™;

€CJI reTepoapuiibHas rpynmna siBaseTCsl 3aMEIIeHHOM, TO OHA 3aMelleHa 1-4 3aMeCcTUTeNsMH,

HE3aBUCUMO BBIOPAHHBIMH W3 TaJiOT€Ha, HHUTPO, IHAHO, AaJKWJIA, TaJOreHaJIKIIa,
7 8ap 8b

HeprajoreHa KmIa, UKIOAIKMIA, TeTePOLMKInIa, apuia, rerepoapuia, -OR™ -NR*R™, -

NR™C(=0)R™ —-C(=0)R”* —C(=0)NR*R™®, -SO,-ankuna, -C(=0)OH u -C(=0)0-ankuna,

€CJIN TCTCPOUUKIINYECCKAas Irpynna ABJIACTCA SaMeHleHHOﬁ, TO OHa 3aMCIICHA 100 10 aTOMy
yrjiepoaa B KOJBIE, aubo 1o rerepoaTomMy B KOJIbLE, U €CJIM OHA 3aMCIICHA IO aTOMY

yriepona B KOJIbIE, TO OHA 3aMelleHa |-4 3aMecTUTeNs MU, HE3aBHUCUMO BBIOPAHHBIMH M3
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okco (=0), rajorema, ULMAHO, AJKIIA, LMKIOAJKWIA, meprajorenankmia, -OR’™

C(=0)NR*R® -C(=0)OH, -C(=0)0-ankuna, -N(H)C(=0)(ankun), -NH)R® u -N(ankun),;
U eCJIM TeTepPOLKIINYECcKasi rpyIa 3aMelleHa Mo aToMy a30Ta B KOJIbLE, TO OHA 3aMelleHa
3aMECTUTEISIMH, HE3aBHCUMO BHIOPAHHBIMH U3 AJIKHJIA, IUKJIOAJIKWIA, apUila, reTepoapuia, -
SO, (ankun), ~C(=0)R™ i -C(=0)O(anKui), ecii reTepoLHKINIecKast IPyIa 3aMeleHa 110

aTOMYy Cephbl B KOJIbIIE, TO OHA 3amernena | wiu 2 okcorpymmamu (=0);

R™ BbIOpaH M3 BOJOPO/A, AJIKIIIA, TIEPraJIOTeHAKIIIA U IIUKJIOATIKUIA;

KaKJIBIN U3 R®  R® nesaucumo BbIOpaH M3 BOJOPO/IA, AJIKIJIA U [UKJIOAKIIIA, U
R™ BbIOpaH M3 aJIKWJIa U LUKJIOAJIKIIIA.

2. Coenunenue 1o 1. 1, XxapakTepusymoineecsi CTpyktypoii popmy.isi (II), ero crepeonzomep

WIH ero (papMarieBTH4eCKH puemiiemMas CoJb,

b R10
N R
(R®), L = |
RZa RZa 7 w N
HO  OH

rae

: 2a p3 plo
xoabLo A, Z, L, R?, Rb, R? ,R,R“ R’ R" u «n» onpeneseHbl B JAHHOM JOKYMEHTE BBILIE.

3. Coenunenue mo . 1, xapakrepusyroiueecs cTpyktypoit ¢popmysl (III), ero crepeouszomep

WK ero (hapMaLeBTHUECKH IPUeMIIeMast COJIb,

Rb ' R10
R® R?
R
3 L N ~
(R )n 1 |
R2a R2a Z §/ N
HO OH

()

rae
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’ 3 10
xoabLo A, Z, L, R?, Rb, R? , R, Rza, R, R u «n» onpeneneHsl B JAHHOM JIOKY MEHTE BbILIE.

4. Coequnenne mo 1. 1, xapakrepusyroieecs cTpykTypoit ¢popmyisl (IV), ero crepeonsomep

WM ero (papMaLeBTHUECKH IPUeMIIeMast COJIb,

2
X =

NS
H,N” N

rae
X2 npezacrasJsier coboi Br wiu Cl;

a pb pl p2 P2 2a 10
L, R, R, R, R, R, R, R u R onpenenens! B JaHHOM JOKY MEHTE BBILIIE.

5. Coequnenue no arodomy u3 . 1-3, rae Koabio A BeIOpaHO H3:

N
2 (/\N X
Z N~ UIIH =~
N R® Rd N
\N 2 N 2 R
6. Coenunenue mo Jyodomy w3 mm. 1-4, rme L; BeiOpan w3 —CH,-, —-CH(CHj3)-, -NH-, -

N(CH;)-, Su O.

7. CoenuHenue 1o obomy u3 mm. 1-3, roe R’ BoiOpaH u3 F, Cl, Br, CN, -NH,, -NH(CH3), -
NHCH(CHj3),, -CHj3, uuknonponuna, -CH(CHs),, -CF,CH;3, -OCHj3, CF3,

D_HN\;’ <}“N\;’ <( Ny | F\O\; I‘O\Kg ) O}jif

8. Coenunenue no jgrodbomy u3 mm. 1-4, rae R BeiOpan u3 Bogopona, -NH,, CI,
/

N
\
L
-CH(CH3),, meTuna, 3Tuja, UAKJIOTPOIIIIA U :
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9. Coenunenne no moGomy u3 mm. 1-4, rne R* u R® HesaBucHMO BbIOpaHbI M3 BOIOPOJA,

METUJIa 1 HUKJIOMPOIINIIA.

X 2
10. Coenunenue no mobomy u3 . 1-4, rne R® u R™ He3aBucuMo BBIOpaHbI M3 BOIOPOAA U

METHUJIA.
10
11. Coenunenue no mobdomy u3 mi. 1-4, rne R BeiOpan u3 Bogopona, -F u metumna.

12. Coenunenue no 1. 1, rae Kojabo A BBIOPAHO U3:

N
X
/ N7 % (N
\N ’ \N ’ RC Rd

L1 Beibpan uz —CH2-, -CH(CH3)-, -NH-, -N(CH3)-, S u O; R’ BoiOpan u3 F, Cl, Br, CN, -
NHz, -NH(CH3), -NHCH(CH3)2, -CH3, UKJIONpOoInuia, -CH(CH3)2, -CFzCH3, -OCH3, CF3,

F AN N
HN \©\ | d\i
D—HN\; ’ <>HN\£ , <( wi, ¥ Q\f w Y ; R BbiGpan

/
N
\
)L/”
u3 Bopopona, —NH,, Cl, -CH(CHj3),, MeTuna, 3Tuia, HUKJIONPONUIA U R*u R®

> 2
HE3aBMCHMO BBIOpPaHBI M3 BOAOPOAA, MeTHiAa M Lukjonponunaa, R® u R HesaBucumo

10
BBIOpaHBI U3 Boopona u MeTmia;, R BeiOpaH u3 Bogopoaa, -F u mermna.

13. Coenunenue popmyisr (I), ero crepeonsomep wiu ero papMaeBTUYECKU TpUEMIIeMast

COJIb TIO JTIOOOMY M3 MPEABIAY IUX MMYyHKTOB, INle COeIMHEHNE BHIOPAHO H3!

(1S,2R,5R)-3-(2-(2-amuHO-3-0pOMXUHOIUH-7-W1)3THI )-5-(4-amur0-7H-nuppono[ 2,3 -

d|mupuMUINH-7 -1 ) IUKIIONIEHT-3-eH- 1,2-n1ona,

(1S,2R,5R)-3-(((2-aMuHO-3 -X IOPXUHOJIHH- 7 -HJT)THO )METHI)-5-(4-amuHo-7TH-ntmppono[ 2,3-

d|mupuMUINH-7 -1 ) IUKIIONIEHT-3-eH- 1,2-n1ona,;

(1S,2R,5R)-3-(1-(2-amuH0-3-0pOMXHUHOJIHH-7-WT)IpONan-2-mi)-5-(4-amuHo-7H-

nuppoo| 2,3-d jnupuMuIuH-7-1iT ) LUKJIONEeHT-3 -eH- 1, 2-1nona;
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(1S,2R,5R)-3-(((2-amuHO-3-XJ10p-5-)TOPXMHONNH-7-HJT)OKCH )METHI )-5-(4-amuHO-7H-

nppotio| 2,3-d |mupuMunuH-7-m)-2-MeTHILHKIIONEeHT-3-eH- |, 2-tnona (coeauaeHue 9);

(1S,2R,5R)-3-(1-(2-amun0-3-x510p-5-P TOPXUHOIMH-7-1IT)IpONIaH-2-11)-5-(4-meTnin-7H-

nupposno| 2,3-d jnupumMuauH-7-1in) LMKIONeHT-3 -eH- 1, 2-1nona;

(1S,2R,5R)-3-(2-(2-amuH0-3-x510p-5-PTOPXUHOIMH- 7-111)3TNN)-5-(4-MeTnin-7H-nuppono[ 2,3-

d|mupumMunnH-7-11)IUKIONIEHT-3-eH- 1,2-a1ona;

(1S,2R,5R)-3-(1-((2-amuHO-3-XJ710p-5-PTOPXMHONUH-7-UIT)OKCH )3T )-5-(4-amuHO-7H-

nupposno|2,3-d lnupumMuauH-7-1in) IMKIONeHT-3-eH-1,2-nona;

(1S,2R,5R)-3-(2-(2-aMuHO-3 -XJIOPXUHONUH-7-1J1 )3T )-5-(4-meTun-7H-tmuppono| 2,3-

d]nmupumMunnH-7-11)IUKIIONEHT-3-eH- 1,2-a1omna,

(2-(2-amuHO-3-PTOPXUHONMMUH-T7-UT)3THI)-5-(4-amuHo-7H-tmppo:no[ 2, 3-d [mupumuans-7-

W) LUKJIONeHT-3-eH- 1,2-11ona;

(1S,2R,5R)-3-(2-(2-amuH0-3-XJ10p-5-PTOPXUHOIMH-7-WU1)3TU)-5-(4-amuno-7H-

nupposio| 2,3-d JmupuMuuH-7-11) IUKJIONEeHT-3-eH- 1,2-11oa;

(1S,2R,5R)-3-(2-(2-amuH0-3-XJ10p-6-PTOPXUHOIHMH-7-WU1)3TU)-5-(4-amuno-7H-

npposno| 2,3-d jnupumMuIuH-7-1i1 ) LMKJIONeHT-3 -eH- 1, 2-nona;

(1S,2R,5R)-3-(2-(2-amun0-3-x510p-8-PTOPXUHOIHMH-7-HU1)3TU)-5-(4-amuno-7H-

npposo| 2,3-d JnupuMuIuH-7-1i1 ) LUKJIONeHT-3 -eH- 1, 2-tnona;

(1S,2R,5R)-3-(2-(2-amuHO-3,5-TUXJTOPXUHOJHH- 7 -W1)3TH)-5-(4-amuno-7H-nmuppono[ 2,3 -

d|mupuMHUINH-7 -1 ) IUKIIONIEHT-3-eH- 1,2-11ona,;

(1S,2R,5R)-3-(((2-amuHO-3-XJ10p-5-HTOPXMHONMH-7-HJT) OKCH )METHI)-5-(4-amuHO-7TH-

nuppoo| 2,3-d jnupuMuIuH-7-1iT ) IUKJIONEeHT-3 -eH- 1, 2-1nona;

(1S,2R,5R)-3-(2-(2-amuH0-3-XJ10p-5-PTOPXUHOIHH- 7 -HI1)3TH)-5-(4-m30mpornii-7H-

npposo| 2,3-d jnupuMuIuH-7-1iT ) LUKIONEeHT-3 -eH- 1, 2-1nona;

(1S,2R,5R)-3-(2-(2-amuHn0-3-x510p-5-PTOPXUHOIMH-7-111)3THN)-5-(4-( 1 -MeTrn- 1 H-rimpason-

4-nn)-TH-tmuppono|2,3-d jnupuMuaiH-7-1in) UKJIONEeHT-3-eH- 1, 2-11omna;
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(1S,2R,5R)-3-(1-(2-amuH0-3-xJ10p-5-PTOPXUHOIHMH- 7 -1 )IpONaH-2-1i)-5-(4-amuHo-7H-

nppono| 2,3-d jnupumMuauH-7-1i1) LMKIONeHT-3 -eH- 1, 2-1nona;

(1S,2R,5R)-3-(1-(2-amuHO-3 -XJIOPXHMHOJIUH-7-WJI)ITpOonaH-2-ui)-5-(4-amuno-7H-

nupposno| 2,3-d jnupumMuauH-7-1in) LMKIONeHT-3 -eH- 1, 2-1nona;

(1S,2R,5R)-3-(2-(2-amuH0-3-x510p-5-PTOPXUHOMMH- 7 -U1)3TUI)-5-(4-amuno-7H-

nupposno|2,3-d jmupumunuH-7-ni)-2-MeTHILHUKIONEHT-3-eH- 1, 2-11ona;

(1S,2R,5R)-3-(1-(2-amun0-3-x510p-5-PTOPXUHOIMH- 7 -1 )IpONaH-2-1in )-5-(4-amuno-7H-

nupposno|2,3-d jmupumMuauH-7-ui)-2-MeTHILHUKIONEHT-3-eH- 1, 2-a1omna;

(1S,2R,5R)-3-(2-(2-amuH0-3-x510p-5-PTOPXUHOMMH- 7-U1)3TUI)-5-(4-amuno-7H-

nuppodo[2,3-d JnupuMunus-7-mn)-2-3TUILHKIONEHT-3-eH- 1, 2-11ona,

(1S,2R,5R)-3-(2-(2-amuHO- 3 -XJ10p-5-P TOPXHUHOIHMH-7-HIT)3 T )-5-(4-3 - 7TH-tmppoio[ 2,3-

d|mupuMUINH-7 -1 ) LIUKJIONIEHT-3-eH- 1,2-a1ona,;

(1S,2R,5R)-3-(2-(2-amuH0-3-XJ10p-5-PTOPXUHOIHMH-7-WU1)3TU )-S5 -(4-1iuKonpornui-7H-

nupposio| 2,3-d JmupuMuuH-7-11) IUKJIONEeHT-3-eH- 1,2-11oa;

(1S,2R,5R)-3-(2-(2-amuH0-3-0poM-5-HTOPXUHOIUH-7-1J1)3THI )-5-(4-amuHO-7H-

npposno| 2,3-d jnupumMuIuH-7-1i1 ) LMKJIONeHT-3 -eH- 1, 2-nona;

(1S,2R,5R)-3-(2-(2-amun0-3-0poM-5-HTOPXMHOIUH-7 -1 )3THI)-S-(4-MeTwn-7H-

npposo| 2,3-d JnupuMuIuH-7-1i1 ) LUKJIONeHT-3 -eH- 1, 2-tnona;

(1S,2R,5R)-3-(1-(2-amun0-3-0poM-5-HTOPXUHOIUH-7-HT)TpoTnaH-2-mi)-5-(4-amuHo-7H-

npposo| 2,3-d JnupuMuIuH-7-1iT ) LUKJIONEeHT-3 -eH- 1, 2-tnona;

(1S,2R,5R)-3-(2-(2-amuH0-3-xJ10p-5-PTOPXUHOMMH-7-11)3TIN)-5-(4-MeTni- | H-muppono| 3,2-

c]nmupunus-1-nn)uukioneHT-3-eH-1,2-1uona;

(1S,2R,5R)-3-(2-(2-aMmuHO-6-) TOPXMHONUH-7-1J1)3THI)-5-(4-amuno-7H-timppoino| 2,3-

d|mupuMUINH-7-1T)IUKIIONIEHT-3-eH- 1,2-a1ona,;

(1S,2R,5R)-3-(2-(2-amuHO0-5-pTOpXMHONUH-7-131)3 TN )-5-(4-amuno-7H-timppono| 2,3-

d|mupuMuIH-7 -1 ) IUKIIONIEHT-3-eH- 1,2-n1ona,;
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(1R,2R,38,4R,5S)-1-(2-(2-aMuHO-3-METHIIX UHOJIHNH- 7 -1 )3TU )-4-(4-amuno-7H-

nppono| 2,3-d jmupumunun-7-un)ounukio| 3. 1.0]rekcan-2,3-nuona;

(1R,2R,38,4R,5S)-1-(2-(2-aMuHO-3 -XJIOPXUHOIHMH-7-11)3THI)-4-(4-amura0-7H-uppono[ 2,3 -

d]mupumunua-7-wn)ounukno[3.1.0]rekcan-2,3-nuona;

(1R,2R,385,4R,5S)-1-(2-(2-amuHO-3-x510p-5-PpTOpXMHONMMH-7-1111)3THI)-4-(4-amuHO-7TH-

nuppono|2,3-djmupumunun-7-un)ounukio| 3. 1.0rekcan-2,3-nuona;

(1R,2R,385,4R,5S)-1-(2-(2-amuH0-3-x510p-6-PTOpXMHONMMH-7-111)3THI)-4-(4-amuHO-7TH-

nupposno|2,3-djmupumuaun-7-un)ounukio| 3. 1.0rekcan-2,3-nuona;

(1R,2R,385,4R,5S)-1-(2-(2-amuHO-3-6poM-6-pTOPXUHOIHMH- 7-111)3TUi)-4-(4-amuno-7H-

uppodo[2,3-dnupumunun-7-un)ourmkio[3.1.0]rexcan-2,3-1uona;

(1R,2R,3S,4R,5S)-1-(2-(2-amun0-3-6pomM-5-propxuHonuH-7-nn)atun)-4-(4-ammuno-7H-

npposo| 2,3-d Jmupumuaun-7-un)ounumkio| 3. 1.0]rexcan-2,3-nquona u

(1R,2R,38,4R,5S)-1-(2-(2-amMmuHO-3 -OpOMXUHOIHMH-7-11)3TH )-4-(4-amuHo-7H-niuppono[ 2,3-

d]mupumunus-7-wn)ounukio[3.1.0]rekcan-2,3-nuona.

14. Coenunenne ¢popmyJsl (1), ero crepeonsomep wiu ero papMaleBTHYECKU IPUEMIIeMast

COJIb TIO JTFOOOMY M3 MPEABIAY IUX MMYyHKTOB, INI€ COeINHEHUE BHIOPAHO H3!

(1S,2R,5R)-3-(2-(2-amuH0-3-xJ10p-5-PTOPXUHOIHH-7-11)3TI)-5-(4-MeTnin-7H-muppono[ 2, 3-

d|mupuMUINH-7-1T)UUKIIONIEHT-3-eH-1,2-11ona,;

(1S,2R,5R)-3-(2-(2-amuH0-3-XJ10p-5-PTOPXUHOMHMH-7-U1)3TU)-5-(4-amun0-7H-

npposo| 2,3-d JnupuMuIuH-7-1iT ) LUKJIONEeHT-3 -eH- 1, 2-tnona;

(1S,2R,5R)-3-(1-(2-amuH0-3-XJ10p-5-PTOPXUHOIHMH- 7 -WJT)IpONaH-2 -1 )-5-(4-amuHo-7H-

nuppoo| 2,3-d jnupuMuIuH-7-1iT ) IUKJIONEeHT-3 -eH- 1, 2-1nona;

(1S,2R,5R)-3-(2-(2-amuHO-3-XJ10p-5-PTOPXUHOMHMH- 7 -U1)3TU)-5-(4-amuno-7H-

nppoo| 2,3-d jnupumMunuH-7-1i)-2-MeTHIILHKIIONEHT-3-eH- |, 2-11ona;

(1R,2R,38,4R,5S)-1-(2-(2-amuHO-3-x510p-5-PpTOpXMHONMMUH-7-1111)3TH)-4-(4-amMuHO-7TH-

nuppoo|2,3-d jmupumuaun-7-nn)ounukio| 3. 1.0]rekcan-2,3-nuona;
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(1R,2R,38,4R,5S)-1-(2-(2-amuHO-3 -x510p-6-PpTOpXMHONMMUH-7-1111)3THI)-4-(4-amMuHO-7TH-

nppono| 2,3-d jmupumunun-7-un)ounukio| 3. 1.0rekcan-2,3-n1uona;

(1R,2R,35,4R,5S)-1-(2-(2-amuHO-3-OpOMXUHOIHMH- 7-11)3TH)-4-(4-amuHo- 7TH-nppono[ 2,3-

d]mupumunua-7-wn)ounukno[3.1.0]rekcan-2,3-nuona;

(1S,2R,5R)-3-(2-(2-amuH0-3-0pOMXUHONMUH-7-U1)3THI )-5-(4-amun0-7H-nuppono[ 2,3 -

d|mupumMuINH-7-1IT)UUKIIONIEHT-3-eH-1,2-a1omna,

(1S,2R,5R)-3-(2-(2-amun0-3-x510p-6-PTOPXUHOIMH- 7 -U1)3TUI)-5-(4-amuno-7H-

nupposno|2,3-d jnupumMuauH-7-uin)uKIoneHT-3-eH-1,2-11ona;

(1S,2R,5R)-3-(((2-amuHO-3-X710p-5-PTOPXMHONNH-7-H1JT)OKCH )METI )-5-(4-amuHo-7H-

uppodo[2,3-d JnupuMunuH-7-11)IUKIONeHT-3-eH- 1, 2-11ona,;

(1S,2R,5R)-3-(1-(2-amuHO- 3 -XJIOPXHHOJIMH- 7-WJ1)[TpONaH-2-1i)-5-(4-amuuo-7H-

nuppodo[2,3-d JnupuMunuH-7-11)IUKIONeHT-3-eH- 1, 2-11ona,;

(1S,2R,5R)-3-(1-(2-amuHO-3-XJ10p-5-PTOPXUHOJMH-7-WJT)IPOTaH-2-1 )-5-(4-amuHo-7H-

nuppoio| 2,3-d JmupuMuuH-7-11) U KJIONeHT-3-eH- 1,2-11oa;

(1S,2R,5R)-3-(1-(2-amuHO-3-XJ10p-5-PTOPXUHOIMH-7 -1 )IPpONaH-2-1 )-5-(4-amuHo-7H-

npposo|2,3-d jnupumMunuH-7-1i)-2-MeTHIILHKJIONEeHT-3-eH- |, 2-11ona,;

(1R,2R,38,4R,5S)-1-(2-(2-aMuHO-3 -XJIOPXUHOIHH-7 -1 )3THI )-4-(4-amuna0-7H-muppono[ 2,3 -

d]mupumunus-7-wn)ounukino[3.1.0]rekcan-2,3-nuona;

(1S,2R,5R)-3-(2-(2-amun0-3-6poM-5-HTOPXUHOIUH-7 -1 )3 THI )-5-(4-amuHO-7H-

npposo| 2,3-d JnupuMuIuH-7-1iT ) LUKJIONEeHT-3 -eH- 1, 2-tnona;

(1S,2R,5R)-3-(1-(2-amun0-3-0poM-5-HTOPXUHOIUH-7-HT)ITpoTnaH-2-mi)-5-(4-amuHo-7H-

nuppoo| 2,3-d jnupuMuIuH-7-1iT ) IUKJIONEeHT-3 -eH- 1, 2-1nona;

(1S,2R,5R)-3-(2-(2-amun0-3-0poM-5-HTOPXUHONUH-7-11)3THI )-5-(4-MeTwn-7H-

npposo| 2,3-d jnupuMuIuH-7-1iT ) LUKIONEeHT-3 -eH- 1, 2-1nona;

(1R,2R,38,4R,5S)-1-(2-(2-amuHO-3-6poM-5-PpTOpXUHOIHMH-7-11)3Th )-4-(4-amuuo-7H-

nppoo| 2,3-d jmupumuaus-7-un)ounukio| 3. 1.0]rexcan-2,3-nuona u
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(1R,2R,38,4R,5S)-1-(2-(2-amuHO-3-6poM-6-pTOPXUHOIHH-7-11)3TH )-4-(4-amuno-7H-

nuppono| 2,3-d jmupumunun-7-un)oummkio| 3. 1.0 rekcan-2,3-1uona.

15. dapmaneBTruecKass KOMIO3ULKS, COAEPIKallasi IO MEHbBIIEH Mepe OJHO COEAUHEHHE IO
mobomy u3 mm. 1-14, ero crepeonsomep Wi ero ¢papMaLeBTHUECKH NMPUEMIIEMYIO COJb U

(hapManeBTUYECKU TPUEMJIEMbIH HOCUTEJIb.

16. Cmoco6  neuenust 3a0oneBaHuii, HApyLIEHWH, CUHIPOMOB HJIM  COCTOSHUH,
acCOLIMMPOBAaHHBIX ¢ MHruOupoBaHueM ¢epmenta PRMTS, y cyObekra, HyKOaromerocs: B
3TOM, MPEeAyCMaTPHUBAIOIINI BBeACHHE CYOBeKTY 3(PPEKTUBHOTrO KOJIMUECTBA COSTHHEHUS 110

mobomy u3 mm. 1-14 unm ero papmMaleBTHUECKH IPUEMIIEMO COJIH.

17. Crioco6 mo 1. 16, rne yka3zaHHble 3a00JIeBaHUs, HAPYLEHUS, CHHAPOMBI WJIM COCTOSIHUS,
accounupoBaHHble ¢ uHrubupoBanuem (epmenta PRMTS, mnpencrasmsror  coboit
MyJITUOPMHYIO TNIHOONACTOMY, PaK IIPEACTATeNbHON SKeNe3bl, paK MOIKeNlyaOuHOI
KeJe3bl, TUM(POMY M3 KJIETOK MAHTHUHHOW 30HBI, HEXOKKMHCKHE JTUM(POMbI U AupPy3HYIO
B-kpynHOKiIeTOUHYI0 JUM(OMY, OCTPBI MHENOWAHBIA JIEHKO3, OCTpPbIH JTUM(pOONIACTHBINA
JEeHKO03, MHOXKECTBEHHYIO MHEJIOMY, HEMEJIKOKJIETOYHBIH PaK JIETKOTO, MEJIKOKJIETOYHbIH PaK
JIETKOTO, PaK MOJIOYHOM JKeJie3bl, TPUK/Ibl HETATUBHBIN PAK MOJIOUHOM KeJIe3bl, PaK JKeJy IKa,
KOJIOPEKTANbHBI pak, paKk SIMYHUKA, Pak MOYEBOTO IMy3bIpsi, TeNaTOLEUTFOJISPHBIN pak,
MEJIAHOMY, CapKoMy, Opo(apHUHIealbHYI0 IUIOCKOKJIETOYHYIO KAapILHHOMY, XPOHHYECKHUIl
MHEJIOTE€HHBIN NEeNKOo3, SMUAEPMAIBHY IO IIJIOCKOKJIETOYHY IO KapLUUHOMY,
Ha30(apUHIeAbHY0 KapIIHOMY, HEHpOOIacTOMy, KapLHHOMY SHIOMETPHS M PaK IIEHKH

MATKH.

18. Crioco6 mo m. 16, rue ykasaHHble 3a00JI€BaHuUs, HAPYICHHUS, CUHAPOMBI UJIH COCTOSIHUS,

acCOLMHMPOBaHHBIE ¢ MHrHOUpoBaHueM pepmenta PRMTS, npencrasisitoT coboi pak.

19. [IpumeHenne coenuHeHUs nmo Jjrobomy u3 mm. 1-14 B TOJNyYeHWH JIEKapCTBEHHOTO
npenapata s JiedeHuss 3a0ONeBaHWM, HApyIIEHUH, CHHAPDOMOB WA COCTOSHHI,

acCOLMHMPOBAaHHBIX ¢ HHruOnpoBanueM PRMTS, y cyOBekTa, Hy KIAIOMErocs B 3TOM.

20. [Ipumenenne mno 1. 19, raoe 3aboneBaHusi, HAPYIIEHHs, CUHAPOMBI WM COCTOSHUS,
acconuupoBaHHble ¢ uHruoOmposanneM PRMTS, BbIOpaHbl W3 TpyMIbL, COCTOSINEH W3
MyJIbTU(QOPMHON TITHOOIACTOMBI, paka MPENCTATENIbHON JKENe3bl, paka MOKEeNyIOYHOM

JKeJe3bl, TUM(OMBI U3 KIETOK MAaHTHHHOW 30HBI, HEXOKKUHCKUX JTuM$poM u nuddy3Hoi B-
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KPYITHOKJIETOYHOH JHM(OMBI, OCTPOTO MHEIOMIHOIO Jieiiko3a, ocTporo JumdpobmacTHOro
JeiiK03a, MHOXKECTBEHHOW MMEJIOMbI, HEMEJIKOKJIETOUHOIO Paka JIETKOro, MEJIKOKJIETOUHOIO
paxa JIerkoro, paka MOJIOYHOM >KeJie3bl, TPUXKAbl HETaTUBHOIO paka MOJIOUHOM JKeJe3bl, paka
JKEeNy/Ka,  KOJOPEKTaJlbHOIO  paka, paka sHM4YHHUKA, paka MOYEBOrOo  My3bIps,
renaToLeTIONIIPHOTO Paka, MEJaHOMBI, CapKOMBI, OpO(apHHIeaNbHON IUIOCKOKJIETOYHON
KapLUHOMBI, XPOHMYECKOIO MHEJION€HHOIo JeiKo3a, 3MuAepMalbHON IJIOCKOKJIETOYHON
KapLHUHOMBI, Ha30()apuHreasbHONW KapLUUHOMBI, HEHPOOIACTOMBI, KAPLIUHOMBI YHIOMETPHS U

paka IIEeMKU MaTKH.

21. Ilpumenenne mno 1. 19, raoe 3aboneBaHusi, HApyLIEHWs, CUHAPOMBI WM COCTOSHUS,

acconupoBaHHble ¢ uHruouposanneM PRMTS, npencrasnsioTr coboii pax.
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