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OITMCAHME U30BPETEHMA
2420-564617EA/019
I'ETEPOAPOMATHYECKHUE COEJUHEHUS, OBJAJJAIOINUE AKTUBHOCTBIO
ITPOTUB RSV

O0aacTb TEXHUKH, K KOTOPOIi 0OTHOCUTCSI H300peTeHue

Hacrosiee n3o0peTeHne OTHOCUTCS K COSIUHEHMSsIM, OOJIaIaroIuM MIPOTHBOBUPYCHBIM
AeWCTBHEM, B YACTHOCTH, OOJAagalolmMM WHTHOUPYIOLIeH AaKTHMBHOCTBIO B OTHOLICHUH
peruUIMKaluKu  pecrnupaTopHo-cuHIuTHaabHoro Bupyca (RSV). Kpome Toro, Hactosiiee
n3o0peTeHne OTHOCUTCS K  (apMaLEeBTHUYECKUM KOMIIO3MLIUSM, COAEPIKAllMM  JaHHbIE
COEUHEHMs, a TakXe K COEAUHEHUSM, NpPeJHA3HAYeHHbIM JMJIsi TNPUMEHEHUs B JIEUEeHUU
UH(EKINH, BBI3BAHHON PECITUPATOPHO-CHHIUTHAIIBHBIM BHPYCOM.

YpoBeHb TEXHUKH

RSV denoBeka, WM pecrnupaTOpHO-CHHIMTHAIBHBIA BHUPYC, TNPENCTABISET COOOH
kpynHbiii PHK-Bupyc, Bxonsimuii B cemetictso Pneumoviridae poga Orthopneumovirus Bmecte
¢ RSV-Bupycom kpymHoro poraroro ckora. RSV denmoBeka BbI3bIBAET psii 3a0oJieBaHUIA
JbIXaTeNbHBIX MyTel y JIF0Jeil Bcex BO3pacToB BO BceM mupe. OH sBJsIETCs] OCHOBHON NMPUYMHOM
3a00NeBaHM HIDKHUX JBIXATENbHBIX IMyTE€H B MJIAICHYECTBE U AETCTBE. boiee MOJIOBUHBI BCEX
MJajeHleB cTankuBatroTcss ¢ RSV B cBOI mepBblil o *KU3HU U MOYTH BCE - B T€YEHHE CBOUX
nepBbIx 1BYX JeT. MH(pekuus y ManeHpKux AeTell MOXKeT MPUBOAUTH K MOBPEKIEHHUIO JIETKHX,
KOTOPO€ COXPAHSETCs rOJJaMH M MOKET CIIOCOOCTBOBATh PA3BUTHIO XPOHHYECKOTO 3a00JI€BaHHS
JIETKUX B JaJbHEHNIIel )U3H (XpoHUUYecKas: OpoHxoerouHas oocTpykiws, actma). [Tonpoctku
U B3pOCJbIE YacTO CTPAAAIOT OT (CHJIbHOM) MpocTynabl mpu Bel3biBaeMod RSV undpexnun. B
CTapOCTH BOCIIPUMMYHBOCTh BHOBb BO3pacTaeT, U RSV Obu1 BOBJI€UEH BO MHOXKECTBO BCIIBIIIEK
ITHEBMOHMH Y MOXWJIBIX JIIOAEH, YTO IPUBOAMIIO B PE3YJIbTATE K 3HAYUTEIbHON CMEPTHOCTH.

WuduumpoBanue BUPYCOM M3 AAHHOH MOATPYIIBI HE 3AIMUINAET OT IOCIEAYIOLIErO
uHpUIUpoBaHus u3oAToM RSV W3 TOH ke moArpymnmbl B CJAEOYIOUIMH 3UMHHNA CE30H.
[ToBTopHOE MHULMpoBaHue RSV, Takum 00pa3om, sSBIsIETCS pacnpOCTPAHEHHBIM, HECMOTPSI Ha
CYLECTBOBAaHHE TOJIBKO ABYX MOATUIOB, A u B.

Ha nanHbIE MOMEHT ObUIO OmOOPEHO TONBKO J1Ba JIEKAPCTBEHHBIX CPEACTBA IS
NpUMeHeHUs1 poTHB BbI3biBaeMoi RSV mupexunu. [lepBbiM TakoBbIM SIBISIETCS PHOABUPUH,
HYKJICO3UIHBIN aHAJIOT, KOTOPBIH 00ECMeUnBAET a3PO30JIbHOE CPENCTBO JUISL JISYCHUS TSKEION
Bb3bIBaeMON RSV mH}eKn y rocnuTanu3upoBaHHbIX IeTeH. ASPO30JIbHBIA MyTh BBENEHUS,
TOKCHYHOCTh (PUCK TEPAaTOr€HHOro BO3MEHCTBUSA), CTOMMOCTD U KpaliHE W3MEHYMBas
3¢ (eKTUBHOCTD OTPaHMYUBAIOT €ro npuMeHeHue. Synagis® (manmBr3ymad, MOHOKJIOHAJIBHOE
AHTHTEJIO, UCTIONB3YETCs ISl MACCHBHON nMMmyHonpoguiaktukn. HecMoTpst Ha To, 4TO OBLIO
IPOEMOHCTPUPOBAHO MpenMyInecTBO Synagis®, yedueHne sSBIseTcss AOPOroCTOsINM, Tpedyer
MapEHTEPAIBbHOIO BBEACHUs U MPEIHA3HAYEHO TOJBKO AJI JAETeH ¢ PUCKOM Pa3BUTHUS TSDKENIOH
MaTOJIOTUH.

OueBUAHO, YTO CyLIECTBYET MOTPEOHOCTh B 3((HEKTUBHOM, HETOKCHYHOM U MPOCTOM B

NPUMEHEHUU JIEKAPCTBEHHOM CpeACTBe, mojasisiomeM permukanuio RSV, Ocobenno



NPEATIOYTUTENbHBIM ObLIO OBI MOJyYEeHHE JIEKAPCTBEHHBIX CPENICTB, MOAABISIFOIINX PETUTHKALIHIO
RSV, koTopsie MOXHO OBLTIO ObI BBOAUTH NEPOPANIBHO.

CoenuHenus1, mposiBIBIIONINE aKTHBHOCTH MPoTUB RSV, packpeirel B WO 2016/174079 u
WO 2011/163518.

HoapoOHoe onucanne u300peTeHust

Hacrosiee n3o0perenue oTHocuTces K coequaeHmsM Gopmyasl (1),

B TOM HHUCJIEe K JEOOOW MX CTEePEOXUMHUYECKH U30MEpPHOU (opme, rae A MpencTaBseT

coboit

3
YN\RL'S

R [i:] R! ﬁ R1 ﬁ R12
A npeacraenaeT cobon ; 4&) : Z_) wnn R14
R2? R2 o R2
E\ 5 S
( (a-2) (a-3)

a-1) - (a-4)
RE
R3 R® © R3 —
Y1 RS
R® npeacrasnseT cobon wz/: %—RG . NO} AT o ;
(b-1) (b-2) (b-3)

X!, X2, X3 u x* BBIOpAHBI U3 CIIEAYIOLINX BaPUAHTOB! X! npexacrasisier codoit CH, X?
npencrasmser coboit CH, X° npencrasisier coboii CH, u X* npencrasmser coGoit CH;

wm X' npexcrasmsier coGoii N, X* npexcrasuser coboii CH, X° npexncrasisier coGoii
CH, u X* npencrasisier codoit CH,

wm X' npexcrasmsier coGoit CH, X* npencrasmusier coGoii N, X° npexcrasmuser coGoit
CH, u X* npencrasisier codoit CH,

wm X' npexcrasmser coboit CH, X* npencrasisier coGoit CH, X° npexncrasisier co6oit
CH, u X* npencTaBisier codoit N,

wm X' npencrasmser coboit N, X* npencrasisier coboit N, X° npencrasisier coboii CH,
u X npencrasnser coboit CH, u

i X npenctasisier coboii CH, X? npencrassier codboi N, X3 npencrasisier coboii N,
u X* npencrasnsier coboit CH,

rae kaxneii CH HeoOsi3atenbHO 3amelnieH rajoreHoM, Ci_jankuioM uin Ci_4alKHUIOKCH-
Ipynmoi,

Kasknbi 13 Y'! 1 Y HesaBucHMO BbIOpan u3 CH, CF u N;

R! npenctasisier codoit CH3 unmn CH,CHs;



R? NpeaCcTaBsieT co00i Bogopo, rajorer iy Ci4aiKu,

R'? npencrasnsier coboit Coankur,

Ka)KIbI U3 R" u R™ nezasucumo BbIOpaH n3 Cj gankunia;

R’ npencrasisier coGoii rajiores;

R* npeacrasisier  coboit  Cigankmn,  Cserukmnoankmwt, — au(Ci4alkuia)aMuHo,
nupposuauau, rerepoapuil; Cisankun, 3aMmelneHHblid rerepoapwioml; ¢enwr, GeHu,
3aMeIleHHbIH 1, 2 mim 3 3aMecTUTeNsIMH, KaXIblli M3 KOTOPBIX HE3aBHCUMO BBIOpaH U3
rajioreHa, THIPOKCU-TPyNbl, uaHoO-Tpynmbl, Ciiankwmna, nomuranoredH-Cigamkuna u Co.
4AJTKUJIOKCU-TPYTIITHI,

R® npencrapiisier codoit C, gaNKeHWT, 3aMEINEeHHbIN OTHUM W JBYMS 3aMECTHUTEIISIMHU,
BbIOpanHbIMU U3 Cigankuna, -(CO)-OR7 umu -(CO)-NR8RI; unmu

—NR9—(CO)—rerepouHKna, B KOTOPOM YKAa3aHHBIA TE€TEPOLMKJI 3aMELIEH OJHUM WJIH
ABYM: 3aMECTUTCIIAMU, Ka}I(I[beI "3 KOTOprX HE3aBUCHUMO BbI6paH N3 rajorcHa, FI/II[pOKCI/I Cl_
4QNTKWIOKCU-TPYIIIbL, UIH

C3¢IIMKJIOANIKIJIA WJIM TETEePOLUKIA, Iie yka3zaHHble (3 ¢IUKJIOATIKUI U TeTePOIHKIT
3aMCILICHbI OOJHUM UJIN ABYMA 3aMECTHUTEIIMU, Ka}I(I[beI 13 KOTOprX HE3aBUCHUMO BbI6paH n3

Ci.ankmna;

Cleankuna, 3aMEIIEHHOTO OJHUM, JBYMs HJIM TPEeMsl 3aMECTUTEJSIMHU, KaKIbIH U3
KOTOPBIX HE3aBHUCHUMO BBIOpPaH W3 TaJOreHa, TUAPOKCU-TPYMIbI, THAPOKCHKApPOOHMIIA,
amuHokapOonmna, Csgumknoankmna, C;¢UKIOATKIIA, 3aMEIIeHHOTO OOHUM WJIH  JIBYMSI
3aMECTHTEIISIMH, KaKABIA M3 KOTOPBIX He3aBUCUMO BbiOpaH w3 Cjsankmia, rajorexa,
runpokcukapoonmia u Cj_4aikuia, 3aMeIeHHOT0 THAPOKCUKAPOOHUIIOM;

Cj3.galIKeHUIA,

Cs6alKeHnIa, 3aMEIEHHOr0 OJHUM WJIM JIByMs 3aMeCTHTEsIMH, BbIOpaHHBIMH U3 Ci
6AJTIKUJIA, TUAPOKCU-TPYIIIIEI, -(CO)-OR7 15805 -(CO)-NR8R9;

THIIPOKCH,

[{UAHO-TPYIIIHI,

-(CO)-O-R’;

-(CO)-NR'R";

-(CO)-NR’-SO,-R®;

-(CO)-NR’-(C0)-SO,-R®;

-0-(CO)-NR"R'";

-NR*R?;

-NR’-(CO)-C_qanxmua;

-NR’-(CO)-Cs_gankmua;

-NR’-(C0)-O-R%;

-NR’-(CO)-NR’-R®;

-NR’-SO,-R®;

-SO,-R%;

—SOz-NRIOR”; 15805



-S0,-NR’-(CO)-R%;

rerepoapuiaz,

rae

R’ npencrasmsier co6oit Bomopox mitu C 4Kk,

R® npexacrassier coboi Cy_sankun, noauranoreH-Ci 4ankui uin Cs ¢ LIUKIT0aTKII,

kaxnpii R’ HezaBucuMO BbIOpaH u3 Bogopoaa wiu Ci 4ankuna,

kasxneii u3 R u R mesasucumo BbIOpaH u3 Bopopoaa; CN; Cankuna; Cs¢akeHuna,;
nojiurasioreH-Cy_gankuna; Cs gumkinoankuia, Cs ¢lIMKIIOaNKuIa, 3aMelieHHOro Ci_4alIKUIoM; WIIH
C4aNkuiia, 3aMeIeHHOr0 THAPOKCH- WITH [IMaHO-TPYIIION;

reTepoOLUKII TPEncTaBisieT COOON a3eTHIMHUJ, NUPPONUIUHII, TUIEPUIUHII WU
TOMOTIUTIEPUIMHIIT,

rerepoapuil mpencrasisier coOON TUSHWIT, MUPUANHUI WM THPUMUIHHI, TIE KaKIbIH
rerepoapmiil HeoOs3aTeIbHO 3aMEIIeH OMHUM I JIBYMs 3aMECTUTEISIMH, KaXKIbIi U3 KOTOPBIX
HEe3aBHCUMO BbIOpaH u3 Ci4allkuiia, rajoreHa, aMUHOTPYIIIbI U aMHHOKapOOHUIIA,

rerepoapmi2 MPeACTaBsIeT COOOW MUPPONUI, MUPAZONHI WIIA THA3OIWI, T/Ie KaKIbIH
rerepoapmii2 HeoOsS3aTeIbHO 3aMEIIeH OMHUM HIIH JIBYMS 3aMECTUTEIISIME, KaXKIIbIi U3 KOTOPBIX
He3aBHCUMO BbIOpaH u3 Ci4alikuiia, rajorexa, —(CO)—OR7 WIIH —(CO)—NRSRQ;

WK K UX (papMaleBTUIECKH MPUEMJIEMbIM COJISIM TIPUCOESTUHEHUS] KUCIIOTHI.

ITpu UCTIONB30BAHKUH B BBIICH3JIOKEHHBIX OMPEICIICHUSIX

- «TaJIOTeHY SIBJIIETCS] OOIIMM TepMHIHOM Uit (Topa, XJiopa, OpoMa u Hoxa;

- «Ci4anmkmmy o0O3HaYaeT HACBILEHHBbIC YTJIEBOAOPOAHBIE PAJUKAIbI C TPSIMOH U
Pa3BETBIICHHON LIETIBIO, cozepikaliie oT 1 10 4 aTOMOB yriepona, Takue Kak, HarpuMep, METUJI,
ST, PONUJ, OyTHJI, 1-MEeTHUIIDTHI, 2-MEeTHUJIPOITIII U T.11.;

- «Cjankmny BkiIo4daeT Ci4alJKUI U €ro BBICIIME T'OMOJIOTH, coaepikamue 5 uim 6
aTOMOB YyTJIepOJa, TAKUE KakK, HAPUMED, 2-MEeTHIOYTHJI, MEHTHJI, TeKCHJT U T.IL.;

- «Cy ¢ankeHu» 0003HAYAET NBYXBAJIEHTHBIE YIJIEBOAOPOIHBIE PAIUKAIIbI C TIPSIMOMN WU
pa3BETBIEHHON LIETIBIO, coepikalue oT 2 1o 6 aTOMOB yriepona, Takue Kak, Hampumep, 1,2-
sranaumi, 1, 3-npomanmuun, 1,4-Oyranmuwn, 1,5-mentanmumi, 1,6-reKCaHOUMI W UX
Pa3BETBJICHHBIE H30MEPHI,

- «Cs ¢amkeHn» 00O3HAYAET YTIJIEBOJOPOMHBbIE PAIMKAJbI C MPSMON M pPa3BETBICHHOU
LENbI0, CONEPIKaIIe OHY NBOHHYIO CBSI3b U UMEIOIIHE OT 3 10 6 aTOMOB yIliepoja, TaKue Kak,
Hanpumep, 2-nponeHu, 3-0yTeHm, 2-0yTeH, 2-TIeHTEeHI, 3-IEHTeHUI, 3-MeTUI-2-0yTeHMI,
3-TeKceHm1, 2-TeKCEeHIT U T.I1.;

- «C3 ¢LIHUKJIOAKIIDY SIBJIIETCS OOIIMM TEPMUHOM sl LIMKJIOMPOIIIIA, UKIO0YyTHIIA,
LUKJIOTIEHTUJIA U IIUKJIOTEKCHUIIA;

- «nojurajoreH-Cj jankmny 0003HA4YaeT MoJUrajoreHsaMmemeHtorii  Ci4amkui, B
gacTHOCTH C4aJKu (OTpeneNeHHbIN BhIIIE B JAHHOM JIOKYMEHTE), 3aMEeIIeHHbINH 2-6 aToMaMu
rajioreHa, Takoi kak 1upTopMeTHi, TpUPTOPMETUI, TPUPTOPITUI U T.I1.;

- «-(CO)-» umn «(CO)» obo3HauaeT kapOOHUIT,

IToppaszymeBaeTcsi, YTO TEPMHUH «COEAMHEHUS JAHHOTO M300PETeHUsT», UCIIONIb3YEMbIi B



TaHHOM JJOKYMEHTE, BKJIIoUaeT coequHenus popmysl (I), a Takyke X CONU U CONBBATHI.

JIrobast xumuueckas popmyina, UCHONb3yeMasi B JAHHOM AOKYMEHTE, B KOTOPOW CBsI3U
IIOKa3aHbl TOJBKO B BUJE CIUIOLIHBIX JIMHUH, a HE B BHUJAE CIUIOIIHBIX KIMHOBHIHBIX HIIU
NYHKTUPHBIX KIIMHOBU/HBIX CBsI3€H, HJIM HHBIM 00pa30oM MOKa3aHHasi B KaKOH-TNO0 KOHKPETHOMH
koHpurypauuu (Hampumep, R, S) mpum OonHOM MM HECKONBKHX aTOMax, IpeayCMaTpUBAeT
KaXKIbII BO3MOXKHBIH CTEPEOU30Mep WM CMECh IBYX MK O0Jiee CTepeOr30MepOB.

Bolile u HIke B JaHHOM JOKYMEHTE IOJPAa3yMEBAETCs, YTO TEPMMHBI «COEJUHEHHE
dopmynbl (I)» u «IpOMeEKyTOUHbIE coequHeHus cuHTe3a ¢Gopmynbl (I)» BKIHOYAT HX
CTePEOU30MEepPBhI U UX TayTOMEPHbIE (POPMBL.

TepMHHBI «CTEPEOM3OMEPBI», «CTEPEOU3OMEPHBbIC (OPMBI» WIH «CTEPEOX UMUYECKU
U30MepHbIe (OPMBI» BBILIE WM HUKE B TAHHOM JTIOKYMEHTE MPUMEHSIOTCS] B3aHMO3aMEHSIEMO.

Hacrosimiee n3o0peTeHne BKIFOYAET BCE CTEPEOHM3OMEPhI COEMHEHUH MO HACTOSILIEMY
n300peTeHn0 MO0 B BHIE YUCTOTO CTEpeon3oMepa, JIMOO B BHIE CMeCH ABYX MK Oojee
CTEPEON30MEPOB. JHAHTHOMEPHI IIPEACTABISIIOT COOOM CTEPEON30MEPHI, KOTOPBIE MPEACTABIISIOT
co0ol He COBMANArOIINE MPH HAJIOKEHUH 3epKalibHble OTOOpaxkeHus Apyr apyra. CMmech mapsl
sHaHTHOMEpOB 1:1 mpencrasisier coOOM panemMaT Wik paleMUYecKyro cMech. Jlnactepeomepbl
(W guacTepeor3OMephl) MPENCTaBJSIFOT COOOH CTepeor30OMephl, KOTOPbIE HE MPEACTABISIOT
co0Ol PHAHTHOMEPBHI, T.€. OHU HE SBIISTFOTCS 3€PKAJbHBIMU OTOOpakeHHsiMU Apyr apyra. Ecim
COEAMHEHHUE COAEPKUT IBOMHYKO CBSI3b, TO 3aMECTHUTENM MOIYyT Haxonutbcsa B E- wim Z-
KOH(pUrypauuu. 3aMeCTUTENH NPU IBYXBAJIEHTHBIX LHMKJINYECKUX (YACTHYHO) HACBIIIEHHBIX
paguKanax MOTYT HaxOOUThbCS JUOO B LUC-, MO0 B TpaHC-KOH(Urypauuu, Hampumep, €cliu
COEANHEHUE COAEPXKUT ABY3aMEINEHHYIO LUKJIOAJIKWIBHYIO TPYIIY, TO 3aMECTUTENIU MOTYT
HAXOJIUTBCS B LIUC- WM TPAHC-KOH(PUTYPALUHU.

TepmuH «crepeonzoMepsl» Takke BKJIIOYAET JIIOOBIE POTAMEpPbI, TaK)Ke Ha3bIBAEMBbIE
KOH(pOPMALMOHHBIMH U30MepaMHt, KOTOpble coeauHerust popmyasl (I) Mmoryr oOpa3oBbIBaTh.

Takum oOpaszom, Hacrosiinee M300peTeHHE BKJIOUAET SHAHTUOMEPBI, TUACTEPEOMEPHI,
pauematsl, E-u3omepsl, Z-U30Mephl, IHC-U30MEPhI, TPAHC-U30MEPhI, POTAMEPhl U UX CMECH BO
BCEX CJIy4asiX, KOTAa 3TO BO3MOXKHO C TOYKHU 3PEHUS] XUMHH.

3Ha4YeHHUs1 BCEX STUX TEPMHHOB, T. €. SHAHTHOMEPHBI, AUACTEPEOMEphI, parematsl, E-
U30MEpBI, Z-HU30MepbI, LUC-U30MEPBI, TPAHC-U30MEPbl U UX CMECH, U3BECTHBI CIIEIIHAIICTY B
TaHHOW 00JacTu.

AOCOMOTHYIO KOH(QUIYpaLMIO ONpPEeAesIIoT B COOTBETCTBUM ¢ cucremon Kana-
Wnronsna-IIpenora. Konduryparus npu acHMMETPUYHOM aTOME yKa3biBaeTcs Kak R mimm kak S.
BrinenenHble cTepeon3oMephl, a0COMIOTHAsE KOHPUTYpaLusi KOTOPBIX HEU3BECTHA, MOTYT OBITh
o0o3HavyeHbl Kak (+) win (—) B 3aBUCUMOCTH OT HANpaBJCHHs, B KOTOPOM OHHU BpPAINAOT
IUIOCKOCTh TOJSIpU3allM  CBeTa. Hampumep, BbIAENEHHBIE JSHAHTHOMEPBI, a0COJIOTHAS
KOH(Urypauusi KOTOPBIX HEU3BECTHA, MOTYT 000O3HauaThcs Kak (+) uimm (—) B 3aBUCHMOCTH OT
HAIpaBJIeHUs], B KOTOPOM OHH BPAINAOT IUIOCKOCTh MOJIIPU3ALNY CBETA.

Ecnu yka3aH KOHKPETHBIH CTEpeon3oMep, 3TO O3HAYAET, YTO YKA3aHHBIM CTEpPEOn30OMep

IPAKTUYECKU HE COAEPKUT APYIHMX CTEPEOHU30MEPOB, T. €. OTHOCHUTCA K CONEP’KAHUI0 MEHee



50%, mnpenmoututenbHo MeHee 20%, Oonee mnpeamourutenbHO Menee 10%, eme Oonee
NPEATIOYTUTENBHO MeHee 5%, B 4aCTHOCTH MeHee 2% U HanOouiee mpeArnouTuTeNbHO MeHee 1%
Apyrux crepeonszomepoB. Takum obpasom, ecian coennHenue ¢popmydsl (I), Hanpumep, ykasaHo
kak (R), To 3T0 O3Hauaer, UTO COENMHEHUE MPAKTUYECKU HE COAepkUT (S)-uzomepa; eciu
coenuHenne ¢opmynnl (I), Hampumep, ykazano kak E, To 3TO O3Ha4aer, 4yTO COEAMHEHUE
NPaKTHYECKH HE CONEPXKUT Z-u30Mepa; eciu coenuaenue Gopmynsl (I), Hampumep, yka3aHO Kak
LI1C-, TO 3TO O3HAYAET, YTO COCUHEHNE IIPAKTUUECKU HE COJEPKUT TPAHC-U30Mepa.

Hexkotopeie coenuaenust ¢popmydibl (I) MOTyT Takke CyIIeCTBOBATb B UX TayTOMEPHOM
dopme. IIpennonaraercsi, 4To Takue (GOPMbI, BBUAY TOTO, YTO OHM MOTYT CYIIECTBOBATbH, XOTSI
SBHO M HE TOKa3aHbl B BblmenpuseneHHOH (opmyne (I), BKIrOYeHbI B 00BEM HACTOSIIETrO
n300peTeHusl.

U3 3TOTO ClieAyeT, YTO OJHO COCAMHEHNE MOXKET CYIIECTBOBATh KaK B CTEPEON30MEPHOIA,
TaK U B TAyTOMepHOU (popme.

ATponm3omepsl (WM aTPOTIOM30MEPBI) MPEACTABISIOT COOOH CTEPEOH30MEpPBI, KOTOPhIE
UMEIOT KOHKPETHYK TNPOCTPAHCTBEHHYIO KOH(QUIypauuio, OOpa30BaHHYIO B pe3yJbTaTe
OrPaHUYEHHOTO BPAIIECHUS BOKPYT OJMHAPHOHN CBS3H BCJIECACTBHUE 3HAYUTEIBHOTO CTEPUUECKOTO
3arpyanenus. [Ipenmonaraercs, 4To Bce aTponu3oMepHble Gopmbl coenuHeHH (opmyisl (1)
BKJIFOUEHBI B 00BEM HACTOSIIIETO H300PETEHMS.

ITonpasymeBaercs, 4To (papMaleBTHUECKH TPUEMIIEMbIE COJIA MPUCOEINHEHMS KUCIIOTBHI,
NPUBEACHHBIE BbILIE B JAHHOM JOKYMEHTE, BKJIFOYAIOT TEPANIeBTHUECKH aKTUBHbIE HETOKCUYHbIE
dbopMBl CcoJel TPUCOEOMHEHHS KHUCIOTHI, KOTOpble coenuHeHHs (Gopmyiasl (I) crocoOHBI
oOpa3oBbiBaTh. [laHHBIE (papMaLleBTUYECKH ITPUEMIIEMbIE COJIU IIPUCOEANHEHUS] KUCIOThI MOJKHO
JIETKO TOJIy4aTh MyTeM OOpabOTKH OCHOBHOH (POPMBI ¢ MOMOIUBIO TaKOW COOTBETCTBYIOLIEH
KUCJIOThI. COOTBETCTBYIOLINE KHCIOTHI BKJIIOYAIOT, HAIPUMED, HEOPraHUYECKUE KUCIIOTHI, TAKUe
KaK TaJIOreHBOOPOIHbBIE KHCIIOTHI, HAIPHMED, XJIOPUCTOBOAOPOIHASL MIIH OPOMHICTOBOIOPOAHAS
KHCJIOTA, CepHasi, a30THas, (ocdopHas ¥ MOAOOHBIE KHCIOTBI, MM OPTaHHYECKUE KUCIIOTHI,

Takpe  KakK, HampuMmep, VKCyCHas, IPONAaHOBas, T'MAPOKCUYKCYCHAas,  MOJIOYHA,

)
MUPOBHUHOTPA/IHAS, INaBejeBasi (T.€. JTAaHAMOBAas), MAJIOHOBAs, siHTapHas (T.e. OyTaHOUOBas
KHCJIOTA), MaJlenHOBas, (ymapoBasi, siOJIOYHAs, BHUHHAS, JIUMOHHAS, METaHCYJb(HOHOBAs,
3TaHCYJIb(POHOBAs, OEH30JICYILPOHOBAS, MT-TONYOJICYILPOHOBAS, [TUKIAMOBAsI, CATUIUIOBAS, I1-
AMHMHOCAJTUIIMJIOBAs], TAMOBAsI U MOJOOHBIE KUCJIOTHI.

WU nHaobopor, ykasaHHble (OPMBI CONEHl MOXKHO TMpeBpalliaTe MyTeM O0paboTKH
COOTBETCTBYIOLIUM OCHOBaHUEM B (POPMY CBOOOHOTO OCHOBAHHUSI.

Coenunenusi popmyabl (I) MOryT CylecTBOBaTh Kak B HECOJbBATUPOBAHHOW, TaK U B
conbBaTHpPOBaHHOH (opmax. TepMUH «CONMbBAT» MPHUMEHSIETCS B JAHHOM JOKYMEHTE ISt
0003HaYeHHsI aCCOLMALIMY MOJIEKYJI, BKJFOUAIOIIEH COeIUHEHHE MO HACTOSIEeMYy H300peTeHHIO
U OJHY HJIM HECKOJBKO MOJIEKYJ (hapMalleBTUUECKH MPHEMIIEMOTrO PAaCTBOPHTENS, HAIPHMED,
BOIBl HJIM JTaHONA. TEePMHMH «THApAT» HCHOJBb3YEeTCs, €CIM YKa3aHHBIM pacTBOPHUTENEM

ABJIACTCA BOAA.

Bo wu3bexxaHue HEOMHO3HAYHOCTH TOJKOBaHUs, coeauHeHus ¢opmynsl (I) moryr



COZepKaTh yKa3aHHbIE aTOMBI B JIFOOOW M3 MX MPHUPOAHBIX WM HCKYCCTBEHHBIX W30TOMHBIX
¢opM. B 5TOM OTHOLIEHWH MOKHO YIOMSHYTb TaKH€ BapUAHTBl OCYINECTBJIEHUS TAHHOTO
nu3o0peTeHusi, B KOTOPBIX (a) coenuHernne Gopmyisl (I) He odorameHo WM MEYeHO U30TONaAMHU
Kakoro-mubo aroma coeausenus, u (b) coemunenue ¢opmynsl (I) oborameHo UIM MEYEHO
usoronomM(amu) kakoro-nmubo aroma coenunenus. Coenunenus ¢opmynbsr (I), xoropsie
o0orameHsl WIM MeYeHbl H30TOMaMH (B OTHOWIEHWH OJHOTO WJIM HECKOJBKUX aTOMOB
COEIMHEHUs), T.€. ONHUM WJIN HECKOJbKUMHU CTAOMJIBHBIMU M30TOIAMH, BKIIFOYAIOT, HAIIPHMED,
coenuHenus ¢opmybl (1), oboraiieHHbIe UM MEYEHHbIE H30TONAMHU OJHOTO MJIM HECKOJBKUX
aTOMOB, TAKUMH KaK AEHTEpUH, 13C, 14C, 14N, Bourn

IlepBoii rpymmoii coeanHeHuii sBstOTCs coemuuenns popmyist (I), B koropoit X'
npencrasisier coboii CH, X* mpencrasisier coboit CH, X° npexcrasmser coGoit CH, u X*
npexacrasisietr cobort CH.

BTOpoii Tpymmoi coexuHeHmil sstoTcs coenmuenms popmyisl (I), B koropoit X'
npencrasisier coboit N, X* mpencrasimsier coboii CH, X° npexcrasmser coboit CH, u X*
npexacrasisier coboiri CH.

Tperbeil Tpynmoi coexuHennii sBIsOTCS coemuuennst Gopmyns (I), B koropoit X'
npencrasisier coboit CH, X* mpexcrasmsier coboit N, X° npexcrasmser coboit CH, u X
npexacrasisier cobort CH.

UerBepToii rpymmoii coennHeHui sBisoTcs coemunenns popmyist (I), B kortopoii X'
npencrasisier coboit N, X° mpencrasimsier coboii CH, X° mpexcrasmsier coboit CH, u X
npencrasisier codoit N.

IlaToif Tpymmoil coemuHeHnii sBsroTCs coemuHenns (popmynst (I), B koropoi X'
npezacrasisier coboi N, X? npencrasisier codoit N, X’ npexacrasisier cobori CH, u X*
npenctasisier coboit CH.

Ilecroit rpynmol coemquHeHUil sBIsIOTCA coenuHeHust ¢opmyisl (I), B koropoii X!
npencrasisier coboit CH, X* mpencrasmser coGoii N, X° npexcrasuser coboit N, u X
npexacrasisier codori CH.

CenpMmoil rpynmnoi coenuHeHus: sBstoTCa coenuHenus: Gopmydasl (I), roe paamkanm A
cootBeTcTBYeT popmyute (a-1).

Bocemoli rpymmoii coenuHeHus1 sSBISFOTCS coenuHeHust Gopmynbl (I), roe pagukan A
cootBeTcTBYET popmyute (a-2).

JleBsiTOif IpYIION  COeNMHEHWs SIBNSIOTCS coemmHenus ¢opmyast (I), rme R*
npeacTasisieT coOoi Cs ¢IIUKIOATKUIL.

JlecsiTOl  IPYNION  COeNMHEHMs SBISIOTCS coemumenns  dopmyinsl  (I), rme R’
coorserctByer dopmyie (b-1), rae Y' u Y* npencrasmsior coboii CH.

Coenunenusimu  popmyisl (1), KOTOpbie MPENCTaBISIIOT WHTEPEC, SIBISTIOTCS TaKHe
coenuHeHus ¢opmysbl (I), Toe mTpUMEHsETCS ONHO WM HECKOJbKO U3  CIIEAYIOLINX
OrpaHUYECHUM:

a) A mipencrasisier codolt pagukan Gopmyssl (a-1); win

b) A npencrasisier coboit panukan Gopmysl (a-2); Uian



c) R! NPECTaBIISIET COOO METHIT, WIH

d) R? NPeCTaBISIET COOOM BOJOPON; UK

¢) R? npencrasnsier coGoii drrop; miu

) R* npencrasisieT co0oi C; IIMKIOATKIII, B YACTHOCTH, LIUKJIOTIPOITHJT, FITH

2) R* npexacrasJsier coboi C_4ankui, B 4aCTHOCTH, THJT, HITH

h) R* npeacrasisier coboii rerepoapuil, rae rerepoapmil mnpencraBnsier coOoH
MUPUIUHWITL, WK

i) R® coorsercreyer dopmyne (b-1), e Y' u Y? mpencrasusior coboii CH, a R’
npexcrasnser coboii rajoreH, B yacTHocTH, R? npencrasisier coboit ¢rop; u

1) R® npencTaBisier co0oil Cj3 ¢LIUKIIOANKIIT WM MUPPOJUAUHUI, The ykasaHHbid Cs.
GLUKJIOANIKUAJT WA THPPOJIUAMHUI 3aMEIIeHbl OJHUM WJIM JABYMSI 3aMECTUTEIISIMH, KaXIbIid U3
KOTOPBIX HE3aBUCUMO BBIOpaH U3 -(CO)-O-R” wm -(CO)-NR'R'.

B nenom coenunenuss ¢opmynbl (I) MOXHO mMOJy4aTh peakuued MpPOMEKyTOYHOrO
coennraenust popmyiel (II) ¢ mpomekyrounbM ankmidoopoHatoM Gopmydel (I11) B mo mMeHbInei
Mepe OIHOM pPEaKIHOHHO-MHEPTHOM pPAaCcTBOPUTENE U HeOoOs3aTeNbHO B MPHCYTCTBHH 10
MEHBIIEH Mepe OIHOIO peareHTa Peaklyu COYETaHHs Ha OCHOBE NMEPEXOIHOT0O MeTayia H/HiH
N0 MEHbIIEH Mepe OIHOrO MOAXOASIIEr0 JIMraHAa, NPH STOM YIOMSIHYTBIH Crocod
HeoOs13aTeNIbHO JIOTIOJIHUTENbHO BKIIIOYAeT npeobpasoBanue coenuHenus ¢opmynsl (I) B ero
coJib npucoequHeHus. [ToaxoasiiumMm peareHTaMHu PeakLui COUeTaHUsI HA OCHOBE IEPEXOHBIX
METAJUIOB W/WJIM TOAXONALIMMM JIMTAHAAMH 1 3TOH pPEaKUUH SBJSIIOTCS, Hampumep,
COEAMHEHUs] TNajanus, Takue Kak Tterpa(tpudenundocdun)nannanuii, Tpuc(auOeH3NIUICH-
aneToH )aunautanui, 2,2’ -ouc(nudennndpocduno)-1,1’-6unadtun u T.1m.

R*
X‘J\N“x\'}_ o
OYL\“ 31“*;42 Br 4+ B—R {1
b O

Ay {0

Coennuennst popmyasl (I-a), obosHauaromue coemunenus (opmyast (I), rme R’
cooTBeTcTByeT (opmysie (b-1), MOKHO mMONydaTh peakiHedl MPOMEKYTOUHOTO COETHUHEHUSI
dopmyasr (IV) mmbo ¢ mpomexxyrounbiM coenuHerneM ¢Gopmyst (V), (VI), mubo ¢ (VII) B
PEaKLHOHHO-MHEPTHOM PaCcTBOpHUTENIE M HeoOs3aTebHO B MPHUCYTCTBUU IO MEHbIIEH Mepe
OJHOTO peareHTa PeaklMHU COYETAHHS Ha OCHOBE IMEPEXONHOr0 METayjia W/MIH 10 MEHbIIEH
Mepe OIHOrO TMOAXOIINEro JIMraHAa, NpPU 3TOM YIOMSHYTBIH crmocod HeoOs3aTeNbHO

NOTIOJIHUTEIPHO ~ BKJIFOYaeT mpeoOpasosanue coenmHenus ¢opmynsr (I) B ero comb

MPUCOCANHEHUA.
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Jlpyrue myTy CHHTe3a AJIs TONTy4eHus coenquHeHnid popmyoisl (I) onmmcans! B

SKCIIEPUMEHTAJIBHON YaCTH B BHJE OOIIUX CITOCOOOB MOTYUEHUS] M KOHKPETHBIX Pabovunx
IPUMEPOB.

Coenunenuss ¢opmyner (I) MoxHO, KpomMe TOro, mHojay4aTh IyTE€M IPEeBpaILEHUs
coennHeHuil popmynsl (I) npyr B npyra corjiaCHO M3BECTHBIM M3 YPOBHS TEXHUKM PEAKLUSAM
npeoOpa3oBaHus IPYIIL

Hcxonnble BelecTsa 1 HEKOTOPbIE TPOMEXKYTOUHbIE COSAMHEHUS SIBJISIOTCS U3BECTHBIMU
COEAMHEHUSIMH, U UX MOXKHO MPUOOPECTH UJIM MOJYYUTh COTIACHO TPATULOHHBIM MPOLETypam
peaKkIuii, KaK MPaBUIIO, U3BECTHBIM M3 YPOBHS TEXHHKH.

Coenunenust ¢opmyner (I), mosmydeHHbIE B ONMUCAHHBIX BBINIE CIIOCO0AX, MOXHO
CHHTE3MPOBATh B BHJIE PALlEMHYECKHX CMeCell SHAHTHOMEPOB, KOTOPbIE MOKHO OTHAEJIHTh APYT
OT JIpyra, CJleNysl M3BECTHbIM M3 YPOBHS TEXHHKH NPOIEAYpaM pasfesieHus. DTH COeIUHEHHs
dbopmyisl (1), monydaembie B parieMU4eckor (popMe, MOKHO NPEeBpaIlaTh B COOTBETCTBYIOIIHE
(bOpMBI THMACTEPEOMEPHBIX COJIEH TyTeM pEaKIUH ¢ MONXOIAIIeH XUPATbHOW KHCIIOTOM.
VkazaHHble (DOPMBbI AMACTEPEOMEPHBIX COJIEH 3aTeM pas3lIeNsiioT, HampuMep, C TOMOLIBIO
CENIEKTUBHONW WIIM (PPAKLMOHHOW KPUCTAJUIM3ALMH, & SHAHTHOMEPBI BBIIEISIIOT, HCIIONb3YS
IeJI04Yb. AJIBTEPHATUBHBIA CIOCOO pa3feNeHHss SHAHTHOMEPHBIX (POPM COenUHEHHH (OopMyIIbI
(D) BKIIFOHUAET JKUAKOCTHYIO XPOMAaTOrpaduio ¢ MPUMEHEHUEM XHPATbHON HENMOABIKHOM (a3bl.
VKka3aHHbIE YHCTbIE CTEPEOXHMHYECKH H30MepHble (POPMBI TakKe MOXKHO IMONy4aTh U3
COOTBETCTBYIOLIMX YHCTBIX CTEPEOXHMHUYECKH H30MEPHBIX (OPM MOAXOASALINX HCXOIHBIX
MaTepHajioB IpPH YCIOBHM, YTO peakius nporekaer crepeocnenupuuecku. Ecimu Tpebyercs
OTIpeIeNIeHHBI CTepeon30Mep, TO MPENNOYTHTENBHO YKa3aHHOE COENMHEHHE CHHTE3UpOBaTh C
NOMOIIBIO  cTepeocnenuduyeckux  crnocoboB — mosydeHusi. B maHHBIX  crocobax
NPEUMYIIECTBEHHO UCIIONB3YIOT SHAHTUOMEPHO YUCThIE HCXOHbIE BELECTBA.

Coenunenuss ¢opmyasl (I) DpPoOABISIIOT TPOTHBOBUPYCHBIE CBOWCTBAa. BupycHbIE
UH(EKIMH, KOTOPbIE MOXHO JIEYUTh, NPUMEHSISI COEAMHEHUS W CHOCOObI HACTOSIIEro
n300peTeHus], BKIIFOYAIOT MH(EKLIUH, BBI3BAHHBIC OPTO- U NMAPAMUKCOBHPYCAMH U, B YaCTHOCTH,
pecrupaTopHO-CHHUUTHATBHBIM BUpycoM (RSV) uenoBeka u KpymHOro poratoro ckota. Psin
COEMHEHUI NAaHHOTO HM300peTeHUsi, KpOMe TOro, ACWCTBYIOT MPOTHB MYTAHTHBIX LITAMMOB
RSV. Kpome Toro, MHOrue u3 COEIMHEHHH JAHHOTO HW300pPETeHUs AEMOHCTPHUPYIOT
OnmaronpusTHBIN (HapMAKOKUHETHYECKUI MpOQWIb U IMPUBJIEKATEIbHBl CBOMMH CBOWCTBAMH
OMOMOCTYIMHOCTH, BKIIFOUAsi MpueMiIeMblil iepuos nonysbieneHus, AUC 1 MUKOBbIE 3HAYEHUS,
a TaKKe OTCYTCTBHEM HeONAarONpUSITHBIX SBJICHHH, TAKUX KaK HEAOCTATOYHO OBICTPOE HA4aslo
NEeNCTBUS U yIeP)KUBAHHUE B TKAHSIX.

[IpoTuBOBHUpPYCHOE JHEeHCTBHE 1in  Vitro COEOIWHEHWH HACTOSIIEro H300peTeHus,
HampaBiieHHOe mnpoTHB RSV, mpoBepsuin ¢ MOMOIIBIO HCHBITAHHS, KOTOPOE OIHCAHO B
SKCIIEPUMEHTAJIbHON YaCTH OIUCAHMS, M €ro TaKXKe MOXHO IPOAEMOHCTPHPOBATH IyTEM
aHaJdn3a Ha CHIKEHUE yposkas Bupyca. lIpoTuBoBUpYyCHOE NEWCTBHE in VIVO COEAUMHEHUN
HACTOSIIEro M300peTeHusi, HampamieHHoe NpotuB RSV, MOXHO NpOnEeMOHCTpUPOBaTH Ha

HUCCIIeIOBATEIbCKOM MOICIIN, UCTIOJb3YA XJIOMMKOBbIX XOMSKOB, KaK OIMUCAHO Y Wyde U COABT. B
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Antiviral Research, 38, ctp. 31-42 (1998).

Kpome Toro, B HacrosimeM H300peTEeHUH NpPEAyCMaTPHUBAIOTCS (papMarieBTUYECKHE
KOMITO3ULIMH, COIepIKaIe 10 MEHbIIeH Mepe OAuH (apMaleBTUYECKH MIPUEMIIEMBbI HOCUTEb
u TtepaneBrHuecku 3(dexktuBHoe konmdectBo coenmHeHus Gopmynsl  (I).  Taxke
npeaycMaTpuBaroTCs  (apMaleBTHUECKHe KOMIIO3HLMH, COnepskaliue (QpapMalneBTHIECKU
NpUEeMJIeMblii HOCHTENb, TePANEeBTUYECKN aKTHMBHOE KOJNYECTBO coenuHeHust gopmysl (I) u
Apyroe NpOTHBOBHPYCHOE CPEACTBO, B UACTHOCTH, COenuHenue, nHrudupyoomee RSV,

C uenbto nody4eHus papMaLeBTHUECKUX COCTABOB MAHHOTO M300pereHus 3G pekTHBHOE
KOJINY€CTBO KOHKPETHOTO COEAMHEHUs B (hOpMe COJTM MPUCOCTMHEHUS] OCHOBAHUS HJTH KUCJIOTBI
B KauecTBE€ AKTHBHOH CyOCTaHUMH OOBEIUHSIIOT B OJXHOPONHOW CMECH C IO MEHbLICH Mepe
OonHUM (hapMaLEBTHYECKH TMPHEMJIEMbIM HOCUTENIEM, NPUYEM HOCUTENb MOXKET MPHHUMATh
IIUPOKOE pasHooOpasue GopM B 3aBUCHUMOCTH OT (POpMBI mpemnapara, MpeaHa3HAYSHHOH s
BBefeHUs. JlaHHbIe (apMalleBTUYECKHE KOMITO3ULMHM HAXOIATCS MPEANOYTUTENBPHO B
CTaHIAPTHOH JIEKapCTBEHHOH (opMe, MPEeaNnOYTHTENIbHO NPUTOAHOH Ui TMepOpajibHOrO
BBEICHUS, PEKTAJIIbHOTO BBEACHHUSI, YPECKOKHOTO BBEIEHHSI UJIH MAPEHTEPATbHON HHBEKINH.

Hanpuwmep, npu nony4eHH KOMIO3UINH B MIEPOPATBHOM JIeKapCTBEHHOH (hopMe MOMKHO
NPUMEHSTH JIFOOOH 13 OOBIMHBIX JKUAKHUX (papMaLleBTHUECKIX HOCHTENEH, TAKUX KaK, HAalpuMep,
BOJIA, TJIMKOJIM, Maclia, CIIUPTHI U T. II. B CIIy4Yae MepopajbHBIX KUAKUX MPENapaToB, TAKUX Kak
CYCIIEH3UH, CHUPOIBl, HACTOMKH M PACTBOPBI, WJINM TBEPABIX (hapMaleBTUUECKHUX HOCUTEINEH,
TAKUX KaK KpaxMalibl, caxapa, KaOJMH, CMa3bIBAIOIHE BEIIECTBA, CBSA3YIOIINE, Pa3PbIXIUTENN U
T. II. B CJly4ae MOPOLIKOB, MHJIOJb, KAarcysl u TaOnerok. Beiencrsue mpocToThl MX BBENEHUS
TaOJNIETKN M KamCyJbl MPEACTaBIAIT coO0M Hamnbosee ynoOHYIO MEPOPANbHYIO CTAHAAPTHYIO
JEeKapCcTBeHHYI0 (¢opMy, ¥ B TakoM Clly4ae, pa3yMeeTcs, IPHUMEHSIOT TBepAble
(apManieBTHYECKHEe HOCUTENU. B ciyyae KOMMIO3MLMH Ui TMapeHTepaNbHbIX HHBEKLHUI
(apmaneBTHYECKUH HOCUTENIb B OCHOBHOM OYZET CONEpIKaTh CTEPHIIBHYIO BOAY, XOTS C LIENBIO
YJIYUIICHUS] PACTBOPUMOCTH AaKTHBHOH CyOCTaHIMM MOTYT OBITh BKJKOYEHbI H Jpyrue
UHTPEIUEeHThI. PaCTBOPBI ISl MHBEKLUI MOTYT OBITh MOJIyY€HbI, HAPUMEpP, C MPUMEHEHUEM
(bapMaleBTHYECKOTO HOCHUTEJSA, COAep Kalero (puU3nOJOrHYECKU pacTBOpP, PACTBOP TIIFOKO3BI
wii ux cMech. CyCHeH3WH JUIi MHBEKLHMH TakKe MOTYT OBITh MOJYYEHbI C NMPUMEHEHUEM
NOAXOMALINX SKUIAKUX HOCUTENeH, CYCHMEeHIMUPYIOLIMX CPEACTB U T. M. B KOMIO3UIMSIX,
NPUEMJIEMBIX  JUII  YPECKOKHOTO  BBENEHUS, (apMaLEBTHYECKHUII  HOCUTENIb  MOMKET
HEOoOsI3aTeNIbHO COAEPIKaTh CPEACTBO, MOBBIIAOIIEe NPOHUIAEMOCTb, W/WIH NPUEMIIEMOE
CMauyuBaOIIee CPEICTBO, HEOOA3ATENbHO O0BETUHEHHbIE C IPUEMIIEMBIMU TOOABKAMH B MaJIbIX
KOJINYECTBAX, KOTOPbIE HE OKa3bIBAIOT 3HAYUTEIBHOrO BpeaHoro »s¢ddexkra Ha KOXYy.
YnomsiHyThie N00aBKH MOTYT OBITh BBIOPAHBI C LEJIbED OOJIErdYeHUs] BBENECHUS AKTHUBHOMU
CyOCTaHIIMM B KOXY W/WIIM IUIsi OONerdeHus mojiydeHus TpeOyembIx koMno3uuuid. [laHHbIE
KOMITO3ULIH TSI MECTHOTO NMPHUMEHEHHsI MOXKHO BBOJAUTDH PA3JIMYHBIMH IYTSAMH, HAMPUMED, B
BUAE€ YPECKOXKHOTO IUIACTBIPS, TOYEYHOro HaHeceHHss wuiau Ma3u. Coiu NpUCOeNMHEHHS
coennHeHuit popmynel (I) BCineacTBue UxX MOBBIIEHHONW PACTBOPUMOCTH B BOJIE IO CPABHEHHIO C

COOTBETCTBYIOLIEH (OpMOIl OCHOBaHHS SBIAIOTCS Oojee NPUEMIIEMBIMH NPU MOJY4YEHUU



11

BOJIHBIX KOMIIO3UILIUM.

OcobeHHO NPeNMYIIECTBEHHBIM SIBJISIETCS COCTaBJIeHHE (DapMaleBTHUECKUX COCTaBOB
TAHHOTO M300peTeHHs] B CTAaHAAPTHOM JIeKapCTBEHHOH (opMe A NpOCTOTHI BBENCHUS U
ennHooOpaszHoro nosupoBaHusA. «CraHnmapTHas JekapcTBeHHas (opMay, MHCIOIb3yeMas B
JAaHHOM JOKYMEHTe, O3Ha4daeT (U3NYEeCKH IUCKPETHbIE €JUHHLBL, IPUrOJHbIE B KaueCTBE
CTaHIAPTHBIX 703, MPU 3TOM KaXKAas €AWHULIA CONEPKUT IPEeIBAPUTENLHO ONpEAeeHHOe
KOJIMYECTBO AKTUBHOH CyOCTaHIMH, pAcCYMTAHHOE Uil TOJNyYeHHUS HEeOOXOAMMOro
TeparneBTHYeckoro s¢ddexra, coBMeCTHO ¢ TpeOyeMbiM (apMaleBTUYECKUM HOCHTEJIEM.
[IpumepamMu TakuMX CTaHTAPTHBIX JIEKAPCTBEHHBIX (POPM SBISIOTCS TaONETKH (B TOM YHUCIE
JenuMble TaOJIETKU WM TaOJIETKH, MOKPBITbIE OOOJIOUKOH), KarcCyJbl, MUIIOJH, TMAKEeThl C
NOPOLIKOOOPa3HBIM MPOAYKTOM, TUIACTHHKH, PACTBOPBI WM CYCHEH3UH JJISl MHBEKIHH, YaiiHble
JIOXKKH C BEPXOM, CTOJIOBBIE JIOXKKH C BEPXOM M T. I, a TaKXKe HX OTJEJbHbIE KpPaTHBIE
KOJINYECTBA.

B cnyuae mepopasibHOro BBEAEHHs (papMarieBTUYECKHE KOMIO3HLUN B COOTBETCTBUU C
HACTOSIIUM HW300peTeHHeM MOTYT NPUHUMATh (OPMY TBEPABIX JIEKAPCTBEHHBIX (HopM,
Harpumep, TadneTrok (kak B (popMe Ui MPOIJIATBIBAHUS LEJNUKOM, TaK M B JKEBATEIbHOM
dopme), KarCynm WM TeNeBbIX KaICyJ, TIIOJyY€HHBIX TPAJAULMOHHBIMU CHOCO0aMH  C
NpUMeHEeHneM (papMaleBTUYECKH MpHEMIIEMbIX (OpMOOOPa3yIOMNX U HOCUTENEH, TAaKUX Kak
cBs3yoImue (HAmpuUMep, MpPEIBAPUTENIPHO JKENATHHU3MPOBAHHBIA KYKYPY3HBIH Kpaxmal,
NOJMBUHUIITUPPONIUAOH, THAPOKCUIIPONUIMETHILIEIUIFOJI03a U T. I1.), HAIOJHUTENHN (Harmpumep,
JIAKTO3a, MHUKPOKPUCTAIMYECKAss LeJuntosio3a, ¢ocdar kampuuss U T. 1.), CMa3bIBAIOLINE
BEIeCTBAa (HANpHUMep, CTeapaT MarHus, TajbK, AUOKCUA KPEMHHS U T. II.), Pa3pbIXJIHUTEIU
(Harpumep, kapTodenpHBI Kpaxmaj, KpPaxXMaJIMJUKOJAT HATpUs M T. I.), CMAdyMBaIOLIUeE
cpeactea (Hampumep, Jaypwuiacyibdar HaTpus) ¥ T. 1. Takue TaONETKH TakKe MOTYT HUMETb
HOKPBITHE, NOJy4eHHOe Crioco0aMu, 0OIEen3BECTHBIMU U3 YPOBHS TEXHUKHU.

Kunkue mpenapartsl )il IEPOPATBHOrO BBEACHHS, HAIPUMED, MOTYT MPUHUMATE (HOpMY
PacTBOPOB, CUPOTIOB WJIA CYCIIEH3HI1, MJIM MOTYT ObITh COCTAaBJICHBI B BUAE CYXOTr0 MPOAYKTA JUIsI
CMELINBAHMS Tepesl YIOTPeOIeHHEM ¢ BOIOH W/MIIM APYTUM MOIXOSIINAM JKHUIKUM HOCHTEJIEM.
Takwue »xunkue mpenapatbl MOTYT OBITh MOTYUEHbI TPATUIIHOHHBIME CITOCOOAMH, HEOOS3aTEIbHO
¢ apyrumu (papManeBTUYECKH NPUEMJIEMBIMH J00AaBKAMH, TAKUMH KakK CyCIEHAHPYIOLIHE
cpeactsa (HampuMmep, CHUpON COpOWTA, METINILEIUII0NI03a, THAPOKCHITPOMMIMETHIILEIIIOI03a
WIH TUIPOTCHH3UPOBAHHBIC TMHIIEBbIE SKUPBI), OMYJIbratopbl (Hampumep, JEUUTHH WJIH
apaBUiCKasi KaMeb), HEBOJIHbIE HOCUTENHN (HApUMep, MUHIAIBHOE MAcCIIO, JKUPHBIE CIIOKHbIC
5(¢UpBl WIM 3TUJIOBBIA CIHPT), MOIACIACTHTEIH, apOMATH3aTOPbI, MAaCKUPYIOIIUE CPEACTBA U
KOHCEPBAHTHI (HAPUMep, METHJI- HJTH MPOIIII-T-THAPOKCUOEH30aThl HUTH COPOMHOBAST KMCIIOTA).

dapmaneBTUUECKH MPHEMJIEMbIE TOACIACTUTENHN, TMPUTOAHbIE U (papMarleBTUIECKHX
KOMITO3UIIMI N0 HACTOALIEMY H300PETEHHUIO, BKIIOYAIOT IO MEHbIIEH Mepe OAMH HHTEHCHBHBIHN
NOJCNIACTUTENb, TAKOW Kak acmapTaM, arecyibdaM Kanus, LHHUKJIaMaT HaTpUs, alluTaM,
MOJICJIACTHUTENb HA OCHOBE TUTHIPOXaJIKOHA, MOHEJUIUH, CTEBUO3H, cyKpaio3a (4,1',6'-Tpuxiop-

4,1',6'-Tpuae30KCUranakTocaxapo3a) WiIM MPEeANOYTUTENbHO CaXxapuH, HATpUs CaxapuH WU
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KaJbIMsl CaXapuH, U HeoOs3aTeIbHO 10 MEHbINEe Mepe ONUH OObEMHBIN MONICIACTHTENb, TAKON
Kak  copbur, MaHHHT, (pPyKTO3a,  C€axapos3a, MajbTO3a,  HM30MAJIbT,  TJIFOKO3a,
TMIPOT€HU3UPOBAHHBIM CHPOIN TJIFOKO3bl, KCHJIUT, Kapamenb wiud Mea. VHIHTeHCHBHbIE
MOJICJIACTUTENN OOBIYHO NMPHUMEHSIOT B HU3KUX KOHIEHTpauusx. Hampumep, B ciydae HaTpus
caxapMHa YyKa3aHHas KOHLIEHTpalMs MOXeT cocTaBsaTh or mnpumepHo 0,04% no 0,1%
(Bec/oObem) oT kKoHeuHOro coctaBa. OOBEMHBIN MOACIACTHTENE MOKHO 3(h(hEeKTHBHO NMPUMEHSTh
npu Oosee BBICOKMX 3HAYEHUSAX KOHIEHTpaumii ot mnpumepHo 10% no mnpumepHo 35%,
NPEATIOYTUTENBHO - OT npuMepHo 10% no 15% (Bec/oObem).

dapmaLeBTUUECKA MpPUEMIIEMbIE apOMATHU3aTOPbI, KOTOPBIE MOTYT MAaCKHPOBATH
UHTPEIUEHTbl C TOPbKUM BKYCOM B COCTaBaxX C HHU3KOH JO3MPOBKOH, MNPEINOYTHTEILHO
NPEACTABISIIOT CO0OH (PPYKTOBBIE apOMAaTH3aTOPBI, TaKHWE KaK YEPEINHEBbIH, MaJHMHOBBIM,
YePHOCMOPOIMHOBBIA WIIN KJIIyOHUUYHBIH apoMaTu3aTopbl. KoMOMHAIMS OBYX apOMaTH3aTOpPOB
MOJKeT 00eCIeYrBaTh BEChMa BBICOKHE PE3YJbTaThl. B cocTaBax ¢ BBICOKOH JO3HMPOBKOW MOTYT
notpeboBaTecsi Ooniee CHIbHBIE (hapMalleBTUYECKH MPUEMJIEMbIE apOMATHU3aTOPBI, TaKHE Kak
Caramel Chocolate, Mint Cool, Fantasy u 1. m. CopepkaHue KaXIOro apomMaTH3aropa B
KOHEYHOH KOMIIO3WIIMM MOKeT cocTaBysitTb oT mnpumepHo 0,05% mo 1% (Bec/oObem).
[IpenMyImeCTBEHHO TNPUMEHSIOT KOMOMHALMK  YKa3aHHBIX CHUJIBHBIX ~ apOMAaTH3aTOPOB.
[IpenmoyTuTeNnbHO NPUMEHSIOT apOMATH3aTOP, KOTOPBIH HE MPEeTepreBaeT KaKUX-JIHOO
M3MEHEHUs WK TIOTePHU BKYCa W/HMJIH LIBETA B YCIOBHSIX COCTABJICHHS ITperapara.

Coenunenuss popmynbl (I) MOXKHO COCTaBIATH AJISI MAPEHTEPATBHOIO BBEAEHHS MyTEM
UHBEKLNH, MPENNOYTHTEIbHO BHYTPUBEHHOH, BHYTPUMBIIIEYHON WM TMOJAKOKHOM HWHBEKIINH,
Harnpumep, OONMIOCHOM MHBEKLUU WM HENpepblBHOW BHYTpuBeHHON uHQpy3uu. CocTaBbl mJis
VUHBEKIIMA MOTYT OBITb NPENCTABJICHbl B CTAHNAPTHOW JIEKApPCTBEHHOH (popme, Hampumep, B
aMITyJiax MJIM MHOTOJIO30BBbIX KOHTEWHepax, BKJIOuUas N00aBJIEHHbIH KOHCepBaHT. OHU MOTYT
NPUHUMATh pa3IuvHble (OPMBI, TAKHE KaK CYCIIEH3UH, PACTBOPBI WM SMYJIbCHUH B MACISTHBIX
WIA BOJHBIX CPENax-HOCHTENAX, U MOTYT COIEp)KaThb CPEACTBA JJIi COCTABJICHUS, TaKHE Kak
W30TOHHUPYIOLIHE, CYCICHIUPYIOIIUE, CTAOWIN3HPYIOLINE /N TUCTIEPTUPYIOIINE CPENCTBaA.
ANBTEpPHATUBHO aKTHUBHAS CYOCTaHLIMS MOXKET OBITh PEACTABICHA B TIOPOIIKOOOPa3HOH opme
I CMEIIMBAaHUsI Tepel yhoTpeOsieHHeM ¢ TOAXOASINEH Cpenol-HOCUTENeM, HaIlpHuMeD,
CTEPUJIBHON alIUPOTE€HHON BOOU.

Coenunenust ¢opmyner (I) Takke MOryT OBITh COCTaBJCHBI B KOMIIO3UIUH IS
PEKTAIBHOTO MPUMEHEHUs], TAKUE KaK CYMIIO3UTOPUN WU YIEPKUBAIOIINE KIM3MBI, HAPpUMep,
cofiep Kaliie TPAAULUOHHbIE CYNIIO3UTOPHBIE OCHOBBI, TAKHE KaK MAacjiO Kakao W/WJIH JAPYTrHe
TITULEPHIBL.

B wmenom, mpenmonararoT, 4TO CYTOYHOE KOJMUYECTBO, 3((eKkTHBHOE NMPOTHB BUpYCA,
oyzner cocraBisiTe oT 0,01 Mr/kr go 500 mr/kr Beca Tena, Oonee npeanoyTutensHo ot 0,1 Mr/kr
no 50 mr/kr Beca Tena. MokeT OKa3aTbCs LeecOOOpa3HbIM BBOAUTH TPeOyeMyro 03y B BUAE
IBYX, TPEX, YEThIpeX WK Oosiee 4acTeil M03blI Yepe3 COOTBETCTBYIOLINE HMHTEPBAJbl B TEUCHUE
CYTOK. YKa3aHHbIE YaCTH JIO3bl MOTYT COCTABIIATHCS B BUJIE €AMHUYHBIX JIEKAPCTBEHHBIX (HOpM,

Hanpumep, coxepskamux ot 1 1o 1000 mr, u B yacTHOCcTH, OT 5 10 200 Mr aKTUBHON CyOCTaHIIUH
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B CTaHJIAPTHOH JIEKApCTBEHHOU (hopme.

Touynass nO3MpPOBKAa M YacTOTAa BBENEHUsS 3aBUCAT OT KOHKPETHOTO IPHUMEHSEMOrO
coenuHeHust (opmynbl (I), KOHKPETHOrO COCTOSIHUSA, JIEYEHHE KOTOPOTO OCYLIECTBIISIIOT,
TSDKECTU COCTOSIHUSI, JIU€HHE KOTOPOrO OCYINECTBISIOT, BO3pacTa, Beca, IOJa, CTENeHU
HapylleHHst 1 0o0Imero (pU3N4ecKOro COCTOSHHUSI KOHKPETHOTO MALMEeHTa, a TaKXKe OT IPyroro
MEIUKAMEHTO3HOIO JIEYEHHs, KOTOPOe HHIMBHAYYM MOXKET IOJy4aTh, YTO OOIIEH3BECTHO
CeLUaiCTaM B HAaHHOW 0OJacTHM TEeXHUKU. bojee TOro, OYeBHIHO, YTO YKa3aHHOE
3¢ (eKTUBHOE CYTOYHOE KOJUYECTBO MOXKET OBITh CHIIKEHO HJIH YBEJIMYEHO B 3aBUCHMOCTHU OT
peaKkIuy TMOJIBEPraeMoro JICUeHUIO CyOBEeKTa W/HWIM B 3aBUCHMOCTH OT OLIEHKH Bpaya,
HA3HAYAIOIIEr0 COEOUHEHMs MO HacrosmeMy u3zobperenuro. Jluamasonbsl 3¢ dexTuBHOTO
CYTOYHOTO KOJINYECTBA, MPUBEIECHHBIE BBILIC B JAHHOM JOKYMEHTE, CIIEIOBATENIbHO, SBIISTFOTCS
JIMIIb PEKOMEHAATETbHBIMH.

Kpome Toro, B kauecTBe JIEKAPCTBEHHOIO IMpernapara MOKHO MPUMEHSITh KOMOWHALUIO
IPyroro MPOTHBOBHPYCHOTO JIEKAPCTBEHHOTO cpenctsa U coenuneHus Gopmyinsl (I). Takum
o0Opa3oM, Hacrosiee H300peTeHHe TakKe OTHOCHTCS K TPOAYKTY, coaepkamemy (a)
coenunenne Gopmynsl (I) u (b) npyroe NPOTUBOBHUPYCHOE COEAMHEHHE, B KadeCTBe
KOMOWHHPOBAHHOTO TIpenapara sl OJHOBPEMEHHOTO, Pa3[eNIbHOrO HIIM IMOCIIEeNOBATEIBHOTO
NPUMEHEHUs] TPU TPOTHUBOBHUPYCHOH Tepanuu. PasnuuHble JIEeKapCTBEHHBIE CPEICTBA MOXKHO
OOBENUHATh B OAMH TIIpemapar BMecTe C (apMaleBTHUECKH IPHEMIIEMbIMH HOCHUTEISIMH.
Hanpuwmep, coenuHeHns: HaCTOAIIEro N300PETEHNsT MOKHO COUeTaTh ¢ MHTEp(hepoHOM-0eTa UiH
¢dakTopoM Hekpo3a omyxoyiu anbda A JiedeHus win npenynpekneHus RSV-undexuwmii.
JlpyrumMu IIpOTHBOBUPYCHBIMH coequHeHusMu (b), mnoanexamuMu KOMOWHHUPOBAHUIO C
coenquHeHneM ¢opmynbl (I) ans npumeHenuss B yeuennn wuH(Pekuuun RSV, sBisrorcs
uHruouropel  cnustausgs RSV mnm warmburoper  mommmepasel RSV, KonkperHbIMH
IPOTUBOBUPYCHBIMU COEIMHEHUSIMH, MpPEAHA3HAYEHHBIMH JUIS COYETaHUs C JHOObIM U3
coenqunenuii  ¢opmynbl  (I), npumeHumMbiMH B JiedeHun RSV-uHbekimu, SBISIOTCS
unruoupyroue RSV coenunenus, BeIOpaHHbIe U3 pUOaBUPHUHA, JIOMULIUTAOWHA, MPECATOBHPA,
ALX-0171, MDT-637, BTA-9881, BMS-433771, YM-543403, A-60444, TMC-353121, RFI-
641, CL-387626, MBX-300, 3-({5-xnop-1-[3-(meruncynsdonrn)npomni|- | H-Oersumunazon-2-
w1 jMeTin)- 1 -uuknonponui- 1,3-guruapo-2H-umunazo[4,5-clnupuaun-2-ona,  3-[[7-xmop-3-(2-
STIICYIb(POHMIBTII)UMHIA30[ 1,2-a|nupuanH-2-wi |Metui|- 1 -1k nonponuauMuaasol 4,5-
clmupunma-2-ona u  3-({5-xmnop-1-[3-(meTuncyaponnn)nporn |- | H-urmon-2-un } Mmetmn)- 1 -
(2,2,2-tpudTopatun)-1,3-guruapo-2H-umunazo[ 4, 5-cjnupuans-2-oHa.

JKCIEPHMEHTAJLHAA YACThH

A. Cokpamenus

uw utn MW oA IEWCTBUEM MUKPOBOJIHOBOT'O U3JTyUEHHUSI
AcOH YKCYyCHasl KUCJIOTa

BOJH. BOJIHBIN

br LIUPOKUH

cataCXium® A mu( 1-anamanTin)-#-0yTundochun



DCE
DCM
DIPA
DIPEA

DMAP

DME
DMF
DMSO
Et,O
EtsN
EtOAc
EtOH

HATU

1-PrMgCl
KOAc

LDA
LiHMDS

m
Macca/3apsin
MeCN
MeMgBr
MeNH;
MeOH

Me-THF

MUH
MTBE

o/n

P(Cy)s

Pd(OAc),

14

CAS [321921-71-5]

nyoner

1,2-nuxnopasTaH

IUXJIOpPMETaH
JUHU30TIPOITHIIAMHUH
N,N-1uu30nponua3THIaMuH
4-(AMMETUIAMUHO ) TUPUIUH
CAS [1122-58-3]
1,2-muMeToKCHUITaH
TUMETHI(HOPMaMUT

TUMETHIICY Tb(HOKCH]T
IOV3TUIOBBIN 3¢up
TPUSTHUIIAMHUH

STUNALETAT

3TaHOJ

qac

1-[6uc (mumernnamuno) metuieH|- 1H-1,2,3-tpuazono[4,5-
b mupununmii-3-okcuna rexcapropdocdar
CAS [148893-10-1]
W30MPOIUIMArHUS XJIOPHT
aleTaT Kajuus
JTUHU30TIPONIIAMUT JINTHUSI
OUC(TPUMETHIICHIINIT)aMUA JTUTHS
MYJIbTUILIET

OTHOILIEHHE MAaCChl K 3apsiay
ALETOHUTPHLT

METHJIMArHUH OpoMun
METHJIAMHH

METaHOJ
2-metunrerparuapodypan

CAS [96-47-9]
MHUHYTa(MHUHYTBI)

mpem-Oy TUIMETHIIOBBIH 3hup
SnepHblil MArHUTHBIN PE30HAHC
B TEUEHHE HOUH
TpULUKJIOreKcripochuH

CAS [2622-14-2]

anerat nayaaus (1I)

CAS [3375-31-3]
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xyopun nauausi(1l)

CAS [7647-10-1]
[1,1-6uc(nudenundocduno)deppoueH]|nuxnopnamiaamuii(1l)
CAS [72287-26-4]

xkommiekc [ 1,1'-6uc(audennndocduno)deppouet]auxnopnannanus(Il)

PdCl,

PdCly(dppf)

PdCly(dppf).DCM ¢ nquxiopMeTraHoM
CAS [95464-05-4]
[1,1'-6uc(au-mpem-oytundocduno)peppoueH | auxnopnasaavii(Il)

PdCla(dtbpl) CAS [95408-45-0]

(Ph),O Qg eHUIIOBbIH PP

PPACA nponmipocHOHOBBIH aHTUAPUA
CAS [68957-94-8]

PPh; tpudenundochun

M.II. MIJITHOHHBIE JTOJTH

q KBapTeT

quin KBUHTYILIET

Rh,(OA), numep anerara poxusi(1l)
CAS [15956-28-2]

K.T. KOMHATHAas TeMIepaTypa

S CHHIJIET
1-xnopmerun-4-prop-1,4-arnazornadurukiol2.2.2 |okTan-

Selectfluor® ouc(rerpadropbopar)
CAS [140681-55-6]

sext CEKCTYILIET

t TPUIJIET

t-BuOK mpem-OyTOKCU KaJTust

TEA TpU(TOPYKCYCHAsE KHCIIOTA
CAS [76-05-1]

TEAA TPUPTOPYKCYCHBIH aHTHUIPHT
CAS [407-25-0]

THF terparuapodypan
4,5-6uc(mudenmndpochuno)-9,9- tTumMeTHIKCAHTEH

XantPhos
CAS [161265-03-8]

A Harpes

Crepeoxummueckasi KOHQUTYypaLus sl HEKOTOPBIX COeNUHEHHH Obuta 0003HauUeHa Kak
R wm S (wmm *R, wim *S), ecnu aOCoMOTHASI CTepeoXuMUs He omnperesieHa (Hake eCiiu CBSI3H
NOKa3aHbl CTepeocnenn(pUUecKH), XOTsd CaMO COeJUHEHHE ObUIO BBIAEJICHO B BHIE OIHOTO
crepeonzomMepa M ObUIO JHAHTUOMEPHO YHCTBIM. JTO O3HAYaeT, 4YTO abCONIOTHAs

CTepeoxuMHYeckasl KOH(QUrypalus CTepPEeOLIeHTPa, YKa3aHHAs C TOMOINBI0 *, HEe OIpeaeseHa

>
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(maxe eciu CBSI3M MOKAa3aHbI CTEPEOCTeU(PUIHO), XOTSI COSNUHEHUE SIBJISIETCS SHAHTHOMEPHO
YUCTBIM TPU YKa3aHHOM LICHTpE.
B. Cunre3 coenuHeHu

HNHa0au3uHbI
CHHTe3 OIPOMEKYTOYHBIX COeIHHEHHH

CuHTe3 NPOMEKYTOUHOrO coequHeHust A3

Br, 0
K,CO LiOH.H,0
N DMF MeO_ _Aa = THF:H,0
N Br K.T. 16 h K.T,18 h
o
[931-33-9] [119226-97-0] A1
H
N
®)
“ "N N
Br
PP O
y [64010-66-2] N
N__\ f o — R
HO X HATU, DIPEA
z Me-THF:DCM
KT, 16 h
A2 A3

Ipomesxcymounoe coedunenue Al

MeTtun-2-0poM-5-3TUITHHAOIU3HUH- 7-KapOOKCHIIAT

Al

Cwmech MPOMEKyTOYHOTO coenuHeHust - 4-0pom- 1 H-imppon-2-kapbanbaeruna [931-33-9]
(1,41 r, 8,10 mmonb), metui-4-6pomrekc-2-enoata [119226-97-0] (2,26 r, 9,72 MMOJb, YUCTOTA
89%) u kapOonara kamusa (2,46 r, 17,3 mmons) B DMF (38 mu) mepememmBany mpu K.T. B
TeyeHre 16 4. PeakMOHHYIO CMeCh BBUIMBAJIM B BOAY W BOAHYIO (ha3y SKCTParupoBaliy,
ucnions3ysi EtOAc (nBakapl). OOBEIMHEHHBIE OPraHUYECKHE YKCTPAKTHI MPOMBIBAIIN COJISTHBIM
pactBopoM, cyurmiu Hagy MgSO., OTQUIBTPOBBIBAIM W PACTBOPUTENDb BBITAPUBAIH OJ
BakyyMoM. HeounIeHHy0 cMech ouuinany ¢ nomoinsio npenaparusaoii XXX (SiOH ¢ 3epHamu
npasuiTbHON dopmer, 30 MM, 200 T Interchim®, cyxast 3arpyska (Celite®), rpaguesT noaBrkHOI
¢asbr: rentan/EtOAc ot 100:0 no 50:50), monyuas npomexkytounoe coenuHenne Al (0,65 r,
28%).

[Ipomesxcymounoe coeounenue A2

2-BpoM-5-3THIMHIOMM3UH-7-KapOOHOBask KUCIIOTA
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f'N\
HO e -]

Az

Cwmech mpomexytoynoro coeaunenust Al (0,65 r, 2,30 MMOJb) M THAPOKCUAA JIUTHUS
monoruzapata (193 wr, 4,61 mmons) B TI'® (15 mi) u H,O (5 mn) nmepemermmBamu mpu
KOMHATHOW TeMmmeparype B TeueHHe |6 yacoB. BHocuiM AOMOJHUTENBHOE KOJIUYECTBO
ruapokcuna gutus MoHoruapara (97,0 mr, 2,30 MMOJIb) M PEAKIIMOHHYIO CMECh MEPEeMEIINBaIH
npu K.T. B TedyeHue emle 2 4. PeakunoHHy0 cMmech pazdapnsiin 1 H. BogHbiM pactBopoMm HCI.
Crnou pasmensimu u  BoaHyr (dasy oskcTparupoBaiy, ucnonbdyss EtOAc  (mBaxkmb).
OObenuHEeHHBIE OpraHWM4YecKHe OKCTpakThl cyunm Hagy MgSOs, ordunsTpoBBIBAIM U
PacTBOPUTENH BHIMTAPUBAIIN O]l BAKYYMOM, NOJy4as IPOMEXYTOUHOe coenuHerne A2 (617 wr,
95%).

IIpomesxcymounoe coeounenue A3

(1R)-2-(2-bpom-5-3TrunuHaoau3uH-7-kapooumn)- 1 -metmn-1,2,3,4-

TETPAruiPON30XUHOJINH

- N ;
a AT
R}
A3

K cmecu mpomexyrounoro coemuHenust A2 (617 wmr, 2,19 mmonp) u (1R)-1-merun-
2,62 wmmomp) B 2 -
metrmirerparuapodypane (20 mu) nodasmsma HATU (1,66 1, 4,37 mmons) u DIPEA (1,51 wmo,

1,2,3,4-rerparunpousoxuHonanaa  [84010-66-2] (0,40  wmu,
8,76 MMoITb). PeakIIMOHHYIO0 CMeCh MepeMeIInBaIu Npu K.T. B TedeHue 16 4. Jlobasmsun DCM
(5 M) W peakuUMOHHYIO CMeCh MepeMeIlnBaIM Npu K.T. B TeueHwe eme 2 4. Ocamok
OTQWIBTPOBBIBAIN M (QUIBTPAT YHAPUBAIH A0CyXa. HEOUYHMIEeHHYI0 CMeCh OYHINAIU C
nomorpko npernaparusroil JKX(SIOH ¢ sepramu npaBribHOI Gopmbl, 30 Mkm, 40 r Interchim®,
BIpbICK kKON ¢a3el (DCM), rpaguent nonsrkaol ¢aspr: rentan/EtOAc ot 80:20 no 40:60),
noJiy4ast mpomesxytounoe coenuaenne A3 (700 mr, 81%).

CuHTe3 mpoMekyTouHOTo coenuuenus 11

Otun (1S,25)-2-[3-¢prop-4-(Terpameri-1,3,2-auokcadboponan-2-

w1)(peHuN | HuKIIonponaH- 1 -kapOokcuiar

XX
F B—B F
o o
Br 0 o B 0
(S} ""« PdCl,(dppf.DCM / {S) s )-uuq
11

) bEt KOAc OEt
JAWOKCAaH

[2035422-08-1] 100 °C, 18 h
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B 3aIMastHHYIO pOOUPKY c pacTBOpPOM STUI (1S,25)-2-(4-6pom-3-
dropdhenun)unkonponan-1-kapookcunarom [2035422-08-1] (10,0 r, 34,8 mmonp) B 1,4-
nuokcane (170 mi) B atmocdepe azora BHocuiM ouc(nmuHakosnaro)audopo (10,0 r, 39,4 mmorb)
u aunerar kamus (6,80 r, 69,3 mmonp). Cmecp mnpoayBanmu azotoM u BHocwiu [1,1'-
ouc(nudenmnpochuno)pepporueH |nuxnopnauaauii(ll) B kommnexce ¢ DCM (2,80 r, 3,42
MMOJIb). PeakIimoHHyI0 CMeCh CHOBA MpOAyBaiu a30ToM U nepemernuBanu npu 100°C B reueHue
18 u. Peakionnyro cmech pasdasisuty, ucrnonas3ys EtOAc. Opranmueckyro a3y mpoMbIBaIN
H,O wu consHbIM pactBOpoM (mBakael), cymmwid Hax MgSOs, OTGUIBTPOBBIBAIM U
KOHLIEHTPUPOBAJIH B BakyyMe. HeouniieHHyo cMech OUUIIAIu ¢ TOMOILIBIO npenapaTtuBHOM KX
(SiOH ¢ 3epHamu HempaBuibHOH (Gopmbl, 15-40 mxm, Merck 400 r, BOpbICK >KUAKOW (hasbl
(DCM), rpagment mnoxaemwkHOW ¢a3pl: rentan/EtOAc or 100:0 pmo 0:25), nonyyas
npomexxytouHoe coenunenue I1 (9,26 r, 80%) B Bune 6ecLIBETHOTO Macha.

CuHTE3 KOHEUHBIX COeTMHEHHH

Coeaunenue 1

F
7NN ;t C ]'" Z N 0
OY&L“D’B (S) 0] 2 T (S) ult«
- (S) oEt
R)

PdCI,{dtbpf)
( KiPO, (R)
avokcaHn:H,0
MW, 100 °C, 30 MuH

A3 A4
F
" N N 0
LiO:H,0 O/ A= (3)(8;1140'_'
THF:H,0 N
K.T.,24 h R)

IIpomesxcymounoe coeounenue Ad

Otun-(18S,25)-2-(4-{5-3tun-7-[(1R)-1-meTun-1,2,3,4-rerparuipOn30X HHOJUH-2-

KapOOHMII |[MHAOIU3UH-2- 1 § -3-(TOopdeHIT )UKo ponaH- 1 -kapOookcuiat

o
Os A Az 3, .-n{J
" e

K nmerasupoBanHOlI cMecn mpoMmexyTodHoro coexuHeHust A3 (250 wmr, 0,63 mMmounb),
npomesxkyrouHoro coenunenus I1 (427 mr, 1,28 mmonp) u TpexocHoBHOTO ¢ocdara kamus (401

mr, 1,89 mmonp) B 1,4-guokcane (6,3 mu) u H,O (1,6 mn) nobasnsmu [1,1'-6uc (au-mpem-
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oytundochuno)peppoueH|nuxnopnamnaaui(Il) (41,0 mr, 62,9 mxmonp). PeakimoHHYIO CMeCh
Harpesanu npu 100°C B Teuenue 30 MHUH, UCNOJIb3Yys] OAHOMOAOBBIII MUKPOBOJIHOBOIH PEaKTOP
(Biotage® Initiator EXP 60) ¢ BhIXOXHOH MOMHOCTBIO OT 0 10 400 BT. PeakiumoHHYIO CMeCh
pazbasisutu, ucnonb3ys HrO u EtOAc. Crnou pasnmensiin u BomHyIO a3y SKCTparupoBaliy,
ucnons3ysi EtOAc (nBaxnabl). OO0beaMHEHHbIE OpraHU4YecKre SKCTPakThl cymman Hax MgSOy,
OT(UIBTPOBBIBAIM M PACTBOPUTENb BBINAPHBAIM IIOA BakyyMoM. HeouuineHHyoo cmech
ounwiany ¢ nomoinsto npenapatusHoi XXX (SiOH ¢ 3epHamu npasunbHO# popmsl, 30 MM, 40 T
Interchim®, Brpeick skumkoil passr (DCM), rpaauent nomsuxkHoii dassr remrad/EtOAc or
80:20 no 30:70), mony4ast mpomeskyTouHoe coenuuenne A4 (216 mr, 65%).

Coedunenue 1

(1S,25)-2-(4-{5-Otun-7-[(1R)-1-metun-1,2,3,4-TeTparuipON30X MUHOJIHH-2-
KapOOHWJI |[MHAOMU3UH-2- 11 } -3-PTOpd €HUIT )LIUKIIONPONaH- 1 -kapOOHOBasT KHCIIOTA

E

O
Q o, A 8] ™l ﬁ
S by

R}

1

Cwmecp mpomekyrouHoro coenuHeHus A4 (216 mr, 0,41 MMOnb) U TUAPOKCHUAA JIUTHUS
moHoruapata (51,7 mr, 1,23 mmons) B THF (5,8 mn) u H,O (2,9 mn) nepememuBany npu K.T. B
TedyeHue 24 4. Peakunonnyro cmech pasdasmsiu 1 H. BogHbeiM pactBopoM HCl u H>O. Ocanoxk
OT(UIBTPOBBIBAIN U CYLIMIH, nTonyyasi coenuHenne 1 (124 mr, 61%).

Coenunenue 2

(15,2S)-2-(4-{5-Otun-7-[(1R)-1-metun-1,2,3,4-TeTparugpon30X HHOJIHUH-2-KapOOHU |-

7,8-1uruaponHAOIN3UH-2-11 § -3-GTopdHeH ) IUKIOnponaH- 1 - Kap60KcaMI/1)1

E
- N\\ o} NH, aq. ~ N\\ I/
0 ® (s)""qu HATU,DIPEA O X ) "'(
N ow
KT, 14
1 2

Cwmech mpomexxyrounoro coemuHenus: 1 (112 wmr, 0,23 mmons), HATU (111 wmr, 0,29
mmodb) 1 DIPEA (116 mxa, 0,68 mmons) B8 DMF (1,3 mim) nepemennBany mpu K.T. B Te4eHue 1
uy. JlobaBmsmu ammuak (28% B Hp0O, 152 wmkn, 2,26 MMOib) M PEAKIHOHHYK CMECh
nepeMelInBaId NPy K.T. B TeueHne | 4. PeakunoHHy0 cMech pa3bamisuiy, ucnonbdys HoO u
EtOAc. Crnou paznmensiii 1 BOHYIO a3y skcrparupoBanu, ucnoib3ys EtOAc. ObbenuHeHHbIE
OpPraHMYEeCKUe OKCTPAKThI TMPOMBIBATH COJSIHBIM  pacTBOpoM, cymmin Hag MgSOy,
OT(UIBTPOBBIBAIM M PACTBOPUTENH BbIMapuBaiKM 1oj BakyymMom. OcrtaTok abcopOupoBanu B

MeOH. Tepnoe BemectBo oTdunsTpoBbiBaiu (100 Mr) u pactBopsuin B DCM. Opranndeckyro
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¢dasy mnpombBaiu 1% BomHbIM pactBopoM NaHCOs (mBaknmer), cymmm Hag MgSOy,
OT(UIBTPOBBIBAIN U PACTBOPHUTEND BBIMApUBAIM Mox BakyymoM. OcraTok abcopOupoBanu B
MeOH. TBepaoe BemecTBo OTGHIBTPOBBIBAIM U BBICYIIUBAIN B IITyOOKOM Bakyyme mpu 60°C B

Te4deHue S 4. ¢ nosydeHueM coequneHus 2 (34 mr, 30%).

;t:@o

Coeaunenue 3

IS "
=, [2035422-46-7] 0 N rOMe
-
PdCI,{dtbpf) (Rﬂ“
KsPO4
JAWOKCAH H,0
1w, 80 °C, 30 MUH
A3 A5
F
~ "N N OS)
LIOH:H,0 O - r,,n,OH

=
O

THF:H,0
KT, 16 4 L

3

IIpomesxcymounoe coeounenue A5

Metun-(3S)-1-(4-{5-3tun-7-[(1R)-1-metun-1,2,3,4-TeTparuipon30X UHOJNH-2-
KapOOHMUI |[MHAOMU3UH-2-11 § -3-(hTOopdeHIN ) TUPPONTUANH-3-KapOOKCHIIAT

F
/‘"\
0 g

e
TG
=
L]

L)

Al

K nmerasupoBanHOl cMecu mpomexyTouHoro coemunHeHust A3 (170 wmr, 0,43 mmounb),
meTui-(35)-1-[3-drop-4-(Terpameruii-1,3,2- nuokcadoponan-2-ui )G eHu |nuppoTuanH-3-
kapOokcunara [2035422-46-7] (164 wr, 0,47 Mmoinb) U TpexocHOBHOTO (ocdarta kamus (272 mr,
1,28 wmmonp) B 1,4-mmokcane (4 mm) u H,O (1 mim) pobasmsm [1,1-6uc  (mu-mpem-
oyrundochuno)peppoueH|nuxnopnamnaaui(Il) (27,9 mr, 42,8 mxMonb). PeakiiMoOHHYIO CMeCh
Harpesanu npu 80°C B TedeHue 30 MMH, UCHOJB3Ys] OAHOMOJOBBIM MHUKPOBOJHOBONH PEaKTOp
(Biotage® Initiator EXP 60) ¢ BhIXOXHON MOMHOCTBIO OT 0 10 400 BT. PeakiunoHHyI CMeCh
pazbasmsun, ucnone3ys H,O u EtOAc. Cnou paspensnu u BOAHYIO (pa3y 3KCTparupoBaiiy,
ucnions3yst EtOAc (nBaxnbl). OObeanHEHHBIE OpraHu4YecKue SKCTPakThl cymmian Hax MgSOy,
OT(QUIBTPOBBIBAIN U PACTBOPUTENb BBIIAPUBAJIM IOJ BakyyMoM. HeouuineHHyro cMmech
ounamm ¢ nomoursio npenaparusaoit KX (SiOH c 3epnamu npasunbHOM popmel, 30 Mkm, 40 T

Interchim®, Brpeick sxumkoii passr (DCM), rpaament nomsmxHoil dassr remra/EtOAc or
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80:20 mo 30:70), nony4as mpomekyrounoe coenuaenne AS (100 mr, 43%).
Coeounenue 3
(3S)-1-(4-{5-Otun-7-[(1R)-1-metun-1,2,3,4-TeTparuApoOU30X UHOIUH-2-

KapOOHWI |MHAOIU3UH-2- 1 } -3-PTopdeHUT)TUPPOIUANH-3-KapOOHOBAsI KUCJIOTA

Q ...} 73 OH

T

Cwmecp npomexyTouHoro coenuHerns AS (100 mr, 185 MKMOJb) U TUAPOKCHIA JIHTHUS
monoruapata (23,3 mr, 0,55 mmons) B THF (2,6 M) u H,O (1,3 mi1) nepemernuBany npu K.T. B
teueHue 16 4. Peakunonnyro cmech pasbasmsuin 1 H. BogHbM pactBopoMm HCl m H,O. Cwmech
skcTparupoanu ¢ nomoubio EtOAc (maBakabl). OObenMHEHHBIE OPTraHUYECKHE SKCTPAKTHI
cyurii Hag MgSOy4, oThUIBTPOBBIBAIN U PACTBOPUTENb BRIIAPUBAIIH MOA BakyyMoM. OcTaTok
pazbasisutu, ucnons3dyst MeCN u EtOAc, u ynapusanu nocyxa, nojy4dasi coequHerue 3 (100 wmr,
KOJINY. BBIXOJ]) B BUZI€ TBEPAOTO BEIIECTBA OPAH)KEBOTO LIBETA.

IIupasojo|l.5-ajnupuauHbl

Cunre3 NMPOMEKYTOYHBIX COSTHHEHHH

Cunre3 npomemyToqﬂoro coenuHenus I3

L|HMDS
+ /0 MeO. -~
Me-THF 0
Br Br

-78 to 10 °C, 4 4

[625446-22-2] [553-90-2] 12
¢] H
N
NHzNHg_Hzo \N
AcOH MeO™ N 4
EtOH
80 °C, 74

13 -

Ipomesxcymounoe coedunenue 12

Metnin-4-(4-6pom-2-prophenmn)-2-runpokcu-4-okcoOyT-2-eHoat
OgH O F
MeO o

12

buc(tpumeruncumun)amun sutus (1,5 M B THF, 50 mn, 75,0 Mmonb) A00aBisuid K
cmecu  4-Opom-2-dropaneropenona [625446-22-2] (150 r, 69,1 wmmomb) B @ 2-
metmrrerparuapodypane (150 m) npu -78°C. PeakiinoHHyI0 CMeCh NepeMEIINBAIIN TIPH STOU

TeMIiepatype B Te4eHre 15 MUH U BHOCHJIM pacTBOp nuMmetuiokcanara [553-90-2] (8,33 r, 70,6
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MMOJIb) B 2-metwrerparunpodypane (100 mur). Peakunonnyro cmecs nepementnsanu npu -10°C
B Teuenne 4 4. JloGaeymsmmu 3 H. BomHbeii pactBop HCl m Bomuyro ¢asy sKkCTparupoBad,
ucnone3ysi EtOAc (aBaxnbl). OObeIMHEHHbIE OPraHUYECKUe SKCTPAKThl Cymmau Hax MgSOy,
OT(QUIBTPOBBIBAIM U PACTBOPHUTENb BBINIAPUBAIM IO BAKYyMOM, IOJIydash MPOMEKYTOUHOE
coenunenue 12 (21,9 r, konud. BBIXOJ) B BUIE TBEPJOTO BEILIECTBA JKEJITOrO LIBETA.

IIpomescymounoe coeounenue 13

Metun-3-(4-6pom-2-dprophennn)- 1 H-nupazon-5-kapbokcunar
Q H

N
Meo” T

13 r

Cwmech npomeskyTouHoro coenunenust 12 (21,9 r, 68,6 Mmonb), ruipasuHa MOHOTHIPATa
(80% B H,0, 4,2 M1, 70,0 Mmmonb) 1 ykcycHOU kuciaoTel (0,9 mi, 15,6 Mmone) B 3Tanone (200
i) nepemermnBanu npu 80°C B TeueHwe 7 4. PeaklMOHHYIO CMeCh OXJIQKIAJIH, MPU 3TOM
BbImanan ocaaok. Ocanok ordunbTpossBaiy, npoMbiBaiu EtOH u cymmnu B Bakyyme mipu S0°C
B TeueHHe 4 4, mojydas npomexxyrouHoe coenuHenue I3 (13,2 r, 64%) B Bume TBEpAOro
BEIeCTBA OeJIOro IIBETa.

CuHTe3 MpOMeXXyTOUHbIX coequHeHuit 14 u I5

14: Drun-yuc-2-(tpudrop-A*-Goparmn)uukonponan- 1 -kapGoKCHIaT Kamms

15: Drun-mpanc-2-(tpudrop-\'-Gopanmn)uuknonponas- 1 -kapGOKCHIAT Kamus

e Pd(OAc), o
ZOBRK + okt T)- KF3By, AW o + KF3B,,,%0Et
N2 35 °C, 18 u )
[13682-77-4] [623-73-4) 14 I5

{Lme: T panc 80:20) (umnc: T parHc 14.86)

Bununrpudropbopar kamus [13682-77-4] (2,00 r, 15,0 mmons) pacteopsuiu B THF (20,5
wit). Baocwmn anerar nammanust (33,5 mr, 0,15 MMOJIb) M PEaKLIMOHHYIO CMECh TEePeMEeLTnBAIN
npu 35°C. Drunauaszoanerar (85 mac.% B DCM, 2,00 mi1, 16,4 mmons) B THF (2 M) BHOCHIH C
MOMOLIBIO HITMPULIEBOTO HAcOCa B TeUeHHE 4 4 U PEaKLMOHHYIO CMech nepemernnBaiu npu 35°C
B TedeHue 18 4. PeakimoHHYIO cMech pa30aBisuIi reNTaHOM MPH K.T. © CMECh ITEPEMELINBAIHN B
tedeHue 30 muH. CycneH3uro OTQUIBTPOBBIBAIN U KPUCTAJUIN30BAIN U3 aueToHa (20 mur) mpu -
18°C. Tsepmoe BemecTBO OTQWIBTPOBBIBAIM, IOJNy4Yash NPOMEXKYTOYHOEe coennHeHue 14
(yuc:mpanc 80:20, 520 wmr, 16%) B BHIe TBEpAOro BellecTBa ceporo Isera. Puubrpar
oOpabaTbIBali aKTHBHPOBAHHBIM YIJIEM, OT(QWJIBTPOBBIBAIM M KOHIEHTPHPOBAIH IOCYyXa.
Ocrartok paszbasmsimm, ucnons3yst EtOH (20 min), m nHarpeBanu mpu 50°C. @uibrpoBaHueM
CMOJIUCTON CYCIIEH3UH TMOJy4alau MpoMexyTouHoe coeauHenue IS (yuc:mpanc 14:86, 1,83 r,
56%) B BuzIE TBEPAOIO BEIIECTBA OEJIOro IBETA.

CuHTe3 MPOMEKYTOUHOTO coenuHenus 17
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H Et;N o
S0,Cl + XO\H’N‘OH - > o o-%
h MTBE ),—r(H 3
K.T, 24 g
[773-64-8] [36016-38-3] I8

TFA o
LI
0°C,34  H,N §

17

Ipomesxcymounoe coeounenue 16

mpem-bBytun-N-[(2,4,6-TpumMeTHIOSH30JICY b OHUIT )OKCH [KapOamMaT
Q
0-3
4
16

K cmecu 2-mesutunencynbponmnxnopuna [773-64-8] (5,47 r, 25,0 mmone) u mpem-
Oyrun-N-rugpokcukapdamara [36016-38-3] (3,67 1, 27,5 mmons) B MTBE (51 mu) mpu 0°C mo
karrsM nodasnsim EtsN (3,82 mu, 27,5 MMonb). PeakiimoHHY0 CMeCh epeMeInBaii Py K.T. B
teyeHne 2 4. CycreH3uio OT(UIBTPOBBIBAIM, M TBEPAOE BELIECTBO NPOMBIBAIHN, HCIIONb3YS
MTBE. ®@unprpat cymnnm Hax MgSOy, oTpuIbTpOBBIBAIN 1 KOHLEHTPHPOBAJIH IO BAKYYMOM,
nojy4as npomeskyrounoe coenunerne 16 (8,75 r, konuu. Beixox, uncrora 90%) B BHIE JKEITOTO
Mmaca.

Ipomescymounoe coeounenue 17

AmmnHo-2,4,6-TpuMeTnnoeH301- 1 -cynbdonar
0
o=Y
HN U

7

PactBop mpomexxyrounoro coemunenust 16 (8,75 r, 25,0 mmosb, yncrora 90%) B TFA
(10 mi) nmepememnBanu npu 0°C B TeueHune 3 4. PeakIIMOHHYIO CMECh BBUIMBAIH B JICISHYIO
Bony. Ocanok ordunbrpoBbiBasy, npombiBaii HoO wu cymmiam B BakyyMme, MOJydas
npomesxytouHoe coennnenue 17 (1 r, 19%) B Bune TBepaoro BemecTsa 6eoro 1BeTa.

CuHTE3 MPOMEKYTOUHOTO CoOenMHEeHUs 18

Itun-3-(4-6pom-3-propdennn)npon-2-nHoar

1) LDA
-78 °C, 30 MuH
F 2) CICO,Et F
C 78 °C tokT, 24 i
Br — P Br ——CO,Et
\_/ THF 2
[302912-33-0] 18

n-bBytunnmuruii (1,6 M B rekcasne, 1,5 mu, 2,40 mmoss) BHocwn B pactsop DIPA (0,4 mu,
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2,85 mmonb) B THF (15 M) mpu -78°C. PeakunoHHy0 cMech nepemernnBaiy B TeueHue 30 MUH
u nodasisiin pactBop 4-0pom-2-¢dropauermiena [302912-33-0] (0,47 r, 2,35 mmons) B TT'® (5
). PeakumonHyro cmech nepememmBanu npu -78°C B Teuenme 30 muH. JloOamisuiu
stunxnopdpopmuar (0,5 mi, 5,23 MMOJIb) U PEaKLOHHYIO CMech nepemeinnBaiu npu -78°C B
tederrie 30 MHH, a 3aTeM IpU K.T. B TeueHue 2 4. Peakunonnywo cmech racuwim 10% BOIHBIM
pacteopom NH4Cl u pasbasnsiu, ucnonsdyst EtOAc. Cnou pasmensuii v BOAHYHO (asy
sKcTparupoBaiy, ucnonb3ysi EtOAc. OO0beanHEeHHbIE OPraHUYeCKHe CIION MPOMBIBAJIU COJISTHBIM
pactBopoM, cymman Hax MgSOs, OTQUIBTPOBBIBANIM ¥ BBbIMAPUBAINA IO BaKyyMOM.
Heouninennyro cmech ouuinaaun ¢ mnomoinbio npenaparuBHoi XX (SiOH ¢ 3epHamu
HempaBuiabHO (opmbl, 15-40 mxm, 40 T GraceResolv , Bopbick sxuakoil (assr (DCM),
rpaavieHT monBrokHOM (a3l rentan/EtOAc ot 100:0 go 85:15), monydass mpoOMeEKyTOUHOE
coenunenue I8 (505 r, 79%).
CuHTe3 MPOMEKYTOUHBIX COeMHEHUH mupa3ono| 1,5-a|nupununa

CuHTe3 MPOMEKYyTOUHOTO coenuHeHust B3

Q H H H
N\\N BH3 THF N\N N~N
MeO" W4 p (044658 H N/ MnO, N
—_— E——
THF acetone
K.T.204 A254
r r r
13 19 1o
0
.
/T\)%Me
r F E
[119226-97-0]
K,CO; Z~N-N KOH SN
- 10 ~ ) r———— o ~ ) Br
DMF EtOH
K.T., 184 80°C,184 0
B1 B2
H
N
(R
F
~N
N
\ Br

[84010-66-2] =

s}
HATU, DIPEA N
DMF iR
K.T., 204
B3

Ipomexcymounoe coeounenue 19

[3-(4-bpom-2-dpropdennn)- 1 H-nmupazon-5-un|meranorn
H

N
r
19
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Kowmmuiekc 6opana ¢ rerparunpodypanom (1,0 M 8 THF, 70 mn, 70,0 MMOJIb) MEIJIEHHO
n00aBysAIH K pacTBOpY npomeskyrouHoro coenunenus 13 (7,07 r, 23,6 mmons) B THF (200 mo).
PeaknMOHHYIO CMeCh nepeMeInBalInd NpU K.T. B TeueHue 20 4. PeaklMOHHYHO CMEChb IaCcHIIH,
ocropoxxHo nobasysis MeOH. PactBop pasOasimsuin, ucnons3yst EtOAc u cossiHOM pacTBOp.
Cnon pasmemsii M BOmHYK (asy skctparuposany, wucnoisdysi EtOAc. OObenuHeHHbIE
OpraHu4eckue O3KCTpakThl cymmian Hag MgSOs, OTOHIBTPOBBIBAIM U BbINAPUBAIU TIOA
BakyyMoM. Ocratok pasbasisuin, ucrons3yst DCM. Ocanok oTuiIbTPOBBIBAIH, MPOMBIBAIN
DCM wu cymmnu B BakyyMme, nojy4das npomexxyrounoe coenunenue 19 (3,24 r, 50%) B Bune
TBEPJIOTO BELIECTBA OEJIOro LBETA.

IIpomexcymounoe coeounenue 110

3-(4-Bpom-2-¢propdenmn)- 1 H-nupazon-S-kapdanbaerun

f
20 O .

"o

Cwmecp mpomexxytounoro coenuHerus 19 (6,41 r, 23,6 MMonb) U OMOKCHAA MapraHLa
(20,0 r; 230 mmonp) B amerone (300 mu) mepeMelIMBaNM TMPH KHUITYEHUH C OOpaTHBIM
XOJIOMIbHIKOM B TedeHne 2,5 4. PeakuuoHHyr0 cmech (uistpoBanu uepes cioil Celite® u
(¢unbTpaT BRIMAPHUBAJIH O] BAKYYMOM, Toy4as npomeskyrouHoe coequnenue 110 (1,77 r, 28%)
B BUJI€ TBEPAOTO BEL[ECTBA OEJIOro IBETa.

Ipomesxcymounoe coeounenue Bl

Metun-2-(4-6pom-2-¢proppenun)-7-stunnupasonol 1,5-alnupuaun-5S-kapbokcunar

F
NN,
MeD, S

B1

Cwmech npomeskytouHoro coequnenust 110 (1,77 r, 6,58 mmonb), merun-4-6pomrekc-2-
eHoara [119226-97-0] (1,60 r, 7,34 mmonb) u kapbonara kanus (1,90 r, 13,8 mmons) B8 DMF (50
MJI) TIEpEMEIIUBAIA MPU K.T. B TeueHHe 18 4. PeakIMOHHYI cMech pa30aBIsiIv, HCHOJB3YS
EtOAc u H>O. Crnou pasmensiiu u BOomHyr (asy sKcTparupoBanu, wucrnonb3ys EtOAc.
OObennHEHHBIE OpPraHMYECKHe CJIOW MPOMBIBAIN COJSIHBIM pacTBOpoM, cymmid Hax MgSOy,
OT(QUIBTPOBBIBAIN U BbIMapuBaiy mox BakyymoMm. OcraTok pasbasismm, ucnons3ys MeOH, u
pactupamu B MeOH. Tsepnoe BemectBo oTduibTpoBbiBaiu U npombiBain MeOH, momyuas
npomesxyrouHoe coennnenue B1 (1,4 r, 56%) B Buae TBEpAOroO BEIIECTBA OEJIOTo LBETA.

IIpomesxcymounoe coeounenue B2

2-(4-bpom-2-dpropdennn)-7-3tunnupaszono| 1,5-a|nupunus-5-kapOokcuiaT Kanus
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B2

I'mppokcun xamust (730 wr, 11,1 wmmomb, umcrora 85%) BHOCHIM B PacTBOP
npomesxyrouHoro coenunenus: B1 (1,40 r, 3,71 mmons) B EtOH (35 mi). Peakunonnyo cMech
nepememBamu npu 80°C B TeueHue 18 4. PeaklunMOHHYHO CMeCh OXJaXOalIHu, MPU 3TOM
HaOmonamn oOpa3oBanue ocagka. Ocagok OT(UIBTPOBBIBAIM, MOJy4Yash MPOMEKYTOYHOE
coenunenune B2 (975 mr, 65%) B BuIe TBepAOrO BelecTBa 0eIoro 1BeTa.

IIpomesxcymounoe coeounenue B3

(1R)-2-[2-(4-bpom-2-pTopdenmn)-7->tunnupasono| 1,5-a]lnupuans-S-kapoonu]-1-
MeTtui-1,2,3,4-reTparuipon30X THOJUH

E
~N
/N\
0 ]

[t

B3

Cwmecpr nmpomexyTouHoro coeaurenust B2 (500 wmr, 1,25 mmons), (1R)-1-merun-1,2,3,4-
teTparuaponsoxuHonuta [84010-66-2] (220 mr, 1,5 mmons), HATU (640 mr 1,68 mmonb) u
DIPEA (640 mxux, 3,71 mmons) B DMF (25 mi) nepememmnBanu npu K.T. B TeueHue 20 d.
Peakiionnyro cmech paszbasisuin, ucnons3ys EtOAc u consiHol pactBop. Ciou paszmessuii u
BOAHYIO a3y oskcrparupoBaiu, ucmnonsdys EtOAc. OObenuHEHHblE OpraHUYecKHe CIIOU
IPOMBIBAJIM COJITHBIM pacTBOpoM, cymmii Hagx MgSOy, oThUIbTPOBBIBAIN U BBITAPUBAIN TIOA
BakyyMoM. HeounineHHyo cMech ouninaiy ¢ nomoursio npenapatusHoi XXX (SiOH ¢ 3epramu
HenpaBuibHON (opmbr, 15-40 Mxm, 80 r Grace®, Bnpbick skuakoii dassr (DCM), rpamueHt
nonBrkHOM (hasel: rentad/EtOAc ot 90:10 go 0:100), mony4ast npomMeskyTouHOe coenuHeHue B3

(622 wmr, KOJIMY. BBIXOM) B BHJIE OO MEeHBL
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Cunres npOMexcyTquoro coeauHeHus B6

o HN“N \O’ ~ .HCI O. HN- F
I-PrigCl \ t MeMgBr a !
—_— - s
THF THF
30°C, 14 Br 0°CtoK.T,34 Br

n2

[119225—97-0] E
K,CO
2 3 N’N By KOH 2 N'N\ B
DMF P ] EtOH HO. a~ A r
K.T., 18y 80 °C,6 4

B4 BS
H
N
R
N—N
[84010-66-2] NS ~/
—>_

HATU, DIPEA
DMF ’R’
KT,204

Ipomexcymounoe coeounenue 111

3-(4-bpom-2-¢propdpennn)-N-merokcu-N-merun- 1 H-nupason-5-kapbokcamun
0, HN-y

14,

Cmecp mpomexyTtoyHoro coenunenuss I3 (500 wmr, 1,67 wmmomp) u  N,O-
IUMETHITHIPOKCUIaMiuHa ruapoxyopuaa (489 wmr, 5,02 mmoinb) B TI'® (2 M) nepememmBaiu
npu -30°C atmocdepe azota. JJodasnsan usonpommmmarauitxiaopun (2,0 M 8 THF, 5,0 mu, 10,0
MMOJIb) U PEAKIMOHHYI0 cMech rnepememuBany npu -30°C B Tteuenue 1 4. Peakimro racwim
nobasnenuem 1 H. BogHoro pactBopa HCI u pazbasnsu, ucnons3ys EtOAc. Cnou pasnensiii u
BOIHYIO a3y skcrparupoBaiu, ucnojin3yss EtOAc. OObequHeHHbIE OPraHUYECKHEe SKCTPAKTHI
NPOMBIBAJIA COJISTHBIM PacTBOPOM, cymuian Hax MgSO,4, oTQUIBTPOBBIBAIN U BIAPUBAIH IO
BAKyyMOM, Mojy4as mnpomexyrouHoe coenunenne I11 (538 mr, 98%) B BHOe TBepmoro
BEIIIeCTBa OeJIOro LIBETA.

Ipomesxcymounoe coeounenue 112

1-[3-(4-bpom-2-propdenmn)- 1 H-tupazon-5-un]sran- 1-on

0, HN-y f
\ |

Bt
112
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B atmocdepe azora k pactBopy npomeskyrounoro coenuHerust 111 (538 mr, 1,64 Mmmonb)
B THF (2 mu) mpu 0°C nobGasmsuu metmnmarauiiopomun (3,0 M B Et,0, 1,1 mut, 3,30 Mmoub).
PeaKI_II/IOHHYIO CMECh MNEPEMCHIMBAJIM IPU K. T. B TCUCHUEC 3 4 PeaKI_II/IIO raCHuJii BOAHBIM
pacrBopom NH4Cl u pasOasmsumm, ucnonws3yst EtOAc. Crom paspensiim u BOmHyHO (asy
skcTparuposany, ucrnone3dys EtOAc. OObenuHEHHbIE OpraHUYecKHue SKCTPAKThI MPOMBIBAJIH
COJIIHBIM PacTBOpOM, cyrnmian Hax MgSOy4, OTGHIBTPOBBIBAIM U BBHIIAPUBAIH O] BAKYYMOM,
noxy4asi mpomexyrouHoe coenuHenue 112 (447 mr, 96%) B BUIe TBEpIOro BeecTBa Oenoro
BETA.

IIpomesxcymounoe coeounenue B4

Metun-2-(4-6pom-2-dprophenmn)-7-stun-4-merunmupasono| 1,5-a]nupuann-5-

kapOoKcunar

= u-"\
MeO. S

B4

Cwmech npomeskytounoro coexunenust 112 (380 mr, 1,34 mmonp), meTun-4-6pomrekc-2-
eHoara [119226-97-0] (365 wmr, 1,50 mmonb, uncrota 85%) u kapObonata kamusi (388 wmr, 2,81
mmoib) B DMF (10 M) mepememmBanu mpu K.T. B TedeHue 18 4. PeakumoHHyIO cMmech
pazbasimsun, ucnone3ys EtOAc u H,O. Crou paspensnu u BoAHyrO a3y 3KCTparupoBally,
ucnions3yst EtOAc. OObenuHeHHbIE OpraHHYECKHe CJIOW TNPOMBIBATHM COJITHBIM PAacTBOPOM,
cyummnu Hag MgSOy4, oTGUIBTPOBBIBAIN U BBIIAPUBAIM 1MOJ BakyyMoM. HeounineHHyoo cMech
ounmanu ¢ nomoupro npenapatusHoit KX (SiOH ¢ 3epHamu HenpasmibHOM (opmbl, 15-40
MM, 40 r Grace”®, Brpbick xunkoii hassr (DCM), rpaauent moxsiskHOM dassr: rerran/EtOAc
ot 100:0 no 60:40), monyuas npomexyTounoe coenuHenue B4 (182 mr, 35%) B Bune TBepaoro
BeIecTBa Oesoro IBera.

IIpomesxcymounoe coeounenue B5

2-(4-6pom-2-propdennn)-7-3Tun-4-merunnupasono| 1,5-alnupunun-5-kapOoHoBas

KHCJIOTa

~N
| M
HO T,

B3

Imppokcun xammst (100 wmr, 1,52 wmmomb, umcrora 85%) BHOCHIM B PacTBOP
npomesxyrouHoro coenuHeHust B4 (200 mr, 0,51 mmons) B EtOH (5 mi). Peakunonnyro cmech
nepememmBau npu 80°C B TeueHue 6 4. PeaknoHHY0 cMech pa3dasisumy, ucrnonb3ys EtOAc,
u nobasysuu 10% Boxmubiii pactBop KHSO,4. Cnou pasnensuii u BOgHY0 a3y 3KCTparupoBa,
ucnonb3yst EtOAc. O0pennHeHHbIe OpraHMYeCKUe SKCTPAKThI IPOMBIBAIIN COJISTHBIM PACTBOPOM,
cyumnn  Hax MgSO4, OTQUIBTPOBBIBAIM M BBIMAPUBAIM TOA BaKyyMOM, IOJydYas

npomeskyrouHoe coenunenue BS (180 mr, 93%).
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IIpomesxcymounoe coeounenue B6

(1R)-2-[2-(4-bpom-2-pTopdenn)-7-3Trn-4-merunnupaszono| 1,5-a]mupunus-5-
kapOonun|-1-merun-1,2,3,4-TeTparuApon30X UHOINH

F
~N
/N\
O -]

(]

B&

Cwmech nmpomexyTounoro coenurenus BS (180 wmr, 0,48 mmons), (1R)-1-metun-1,2,3,4-
teTparuaponsoxuHonuHa [84010-66-2] (83,4 wmr, 0,57 mmounb), HATU (246 mr 0,65 mmorb) u
DIPEA (246 wmkin, 1,43 mmons) B DMF (8 mur) mepememmBanu mpu K.T. B TedeHue 20 d.
Peakimonnyro cmech paszdasisuim, ucnojnp3yst EtOAc u consiHoit pactBop. Crou pazpensuiv u
BONHYIO a3y skcrparupoBanu, ucnojinp3yss EtOAc. OO0benquHEeHHbIE OPraHUYECKUE SKCTPAKThI
cyurmii Hag MgSQOy4, OTGUIBTPOBBIBAIM 1 BIIAPUBAIH O] BaKkyyMoM. HeounineHHyo cMmech
ounmanu ¢ nomoupro npenapatusHoi KX (SiOH ¢ 3epHamu HempaBmibHOH (opmbl, 15-40
MkM, 40 r Grace”™, Bpsick xunkoii dhaser (DCM), rpagneHT noaBmkHON (passr renran/EtOAc

ot 90:10 no 0:100), monmyuast mpomexyTouHoe coenanaenue B6 (232 mr, 96%) B Buzme Oenoit

TICHBI.
Cunres mpoMekyTouHOro coenunenus: B10
G H
N F, Mel
MeO™ N 4 /Y\)'L __tBUOK AN, | Ko
DMF MeO_ _Ax = DMF
°C, 224 K.T.
80 °C, 22 L ,18Y
13 Br (119226.97-0] B7
H
N
w
F
2 NN, Z NN, [84010-66-2]
r ———
A/ EtOH HO AN A= PPACA
80 °C, 184 DIPEA
0 o DCM
B8 0°CAOK.T., 18Y
B9
F
Z NN,
O it A r
W ~

8190
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IIpomesxcymounoe coeounenue B7

Metnn-2-(4-6pom-2-¢proppenun)-7-stun-4-rugpokcunupaszonol 1,5-almupuaus-5-

KapOoOKcHuIaT

B7

Cwmech mpomexytounoro coemunenus 13 (5,78 r, 19,3 mmonb), metun-4-6pomrekc-2-
eHoara [119226-97-0] (11,0 r; 42,9 mmonb) u mpem- Oyrokcuna kamus (8,00 r, 71,3 mmoib) B
JIM® (120 mu1) mepememmBaimu npu 80°C B teuernme 18 4. BHOCHIM IOMONHUTENBHOE
KOJINYECTBO MPOMeKyTOoYHOro coenunenus 12 (1,60 r, 6,30 Mmmounb) u mpem-OyToKCcHaa KaJus
(2,00 r, 17,8 MMOJNIb) U peaKUUOHHYK cMech nepeMemuBany npu 80°C B TeueHue eme 4 4.
Peakimonnyro cMmech pasdasisuin, ucnoiisdyst EtOAc u H,O. Crou paspensuin u BOgHYIO (asy
skcTparupoBaii, ucnoys3dysi EtOAc. O0beIMHEHHBIE OPraHUYeCKHe CJION MPOMBIBAIIUA COJISTHBIM
pactBopoM, cymman Hax MgSOs, OTQUIBTPOBBIBANIM ¥ BBIMAPHBAIN IOX BaKyyMOM.
Heounmennyro cmech ouumanun ¢ nomormbto mpemapatuBHoir KX (SiOH ¢ 3epHamu
HenpaBuIbHOM (Gopmbl, 15-40 MM, 220 r Grace™, Brpsick sxumkoii dassr (DCM), rpamuest
nonBikHOM (asel: renrran/EtOAc ot 100:0 go 65:35), nonydvast mpomMekyTodHOe coenuHeHne B7
(1,85 1, 24%) B BUAE TBEPIOTrO BelIeCcTBA OEJIOTo IIBETA.

Ipomexcymounoe coeounenue B8

Mertun-2-(4-6pom-2-¢proppenun)-7-stun-4-merokcunupaszono| 1,5-a]nupunns-5-

KapOoKcuIaT

Cwmech nmpomeskytounoro coenurenus B7 (100 wmr, 0,25 mmons), metwmmoauna (19,0
MKJI, 305 MkMoub) 1 kapOoHara kaius (70,3 mr, 0,51 mmons) B8 DMF (2 mit) nepemernnBaiy npu
K.T. B TedeHue 18 4. Peakmuonnyrwo cmech pasbasisum, ucnonb3ys EtOAc u H,O. Crou
pazaensui U BogHYH0 a3y skcTparupoBaiu, ucrnoib3yst EtOAc. O0bennHeHHbIE OPraHUYeCcKue
CJIOM TIPOMBIBAJIM COJISTHBIM PacTBOpoM, ey Hag MgSO., OTGUIBTPOBBIBAIH U BBITAPUBAIIN
nox BakyyMoM. HeouwnmeHHyro cMmech ounimanu ¢ nomoinbro npenaparusHoit KX (SiOH ¢
3epHAME HernpaBHIbHON (opMmer, 15-40 mikm, 12 r Grace®, Bupeick sxuakoii dassi (DCM),
rpagvieHT monBrokHOU (a3l remran/EtOAc ot 100:0 go 60:40), monydasi mpOMEKYTOUHOE
coenunenne B8 (85 mr, 82%) B Bume TBepIOro BeliecTBa OENIOro MBETA.

IIpomesxcymounoe coeounenue B9

2-(4-bpom-2-propdennn)-7-stun-4-merokcunupasono| 1,5-a]nupuann-5-kapOoHoBast

KHCJIOTa
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B9

Imppokcun xamusa (41,1 wmr, 0,62 mmonb, umucrora 85%) BHOCUIM B pPacTBOP
npomesxyTouHoro coenunenusi B8 (85,0 mr, 0,21 mmons) B EtOH (2 mi). Peakunonnyro cMech
nepemernuBany npu 80°C B Teuenne 18 4. Cmeck pasbdasisuim, ucnonbiyst EtOAc, u nobasssiiu
10% Bomueiii pactBop KHSO4. Crou pasgensiu u BOAHYO (a3y 3KCTparupoOBajH, HCIOIb3Ys
EtOAc. O0benuHeHHbIE OPraHUYECKHE SKCTPAKTHI MPOMBIBAJIN COJITHBIM PACTBOPOM, CYLIFIIA
Han MgSO4, OTOUIBTPOBBIBAIM U BBINAPUBAIM IOJ BAKYYMOM, IOJIy4ash MPOMEXKYTOYHOE
coenunenne B9 (80 mr, 97%) B Bume TBEPIOro BelleCTBa OEJIOTO MBETA.

IIpomesxcymounoe coeounenue B10

(1R)-2-[2-(4-bpom-2-pTopdenmn)-7-3Tun-4-merokcunupaszono| 1,5-a|mupuans-5-

kapOonun|-1-merun-1,2,3,4-TeTparuApoON30XMHOINH

"

B10

Cwmech npomexxyrounoro coequHerus B9 (80,0 mr, 0,20 mmons), (1R)-1-metun-1,2,3,4-
teTparuaponsoxuHonuza [84010-66-2] (34,8 mr, 0,24 mmons) u DIPEA (174 mxa, 1,01 mmonb)
B DCM (1 mn) nepememmuBanu npu 0°C. Mennenno noGasmsiiu PPACA (50 mac.% B EtOAc,
0,30 mi, 0,51 mmonb). Peakunonnyro cmech nepememnanu npu 0°C B redenue 10 MuH, a 3atem
npu K.T. B TeueHne 18 4. PeakumoHHyro cMech pa3basisuin, ucnoib3ys EtOAc, u noGasisiu
10% Bomneiii pactBop KHSO4. Crou pasgensiu u BOAHYK a3y 3KCTPardpoOBajH, HUCIOJIb3YsI
EtOAc. OObenvuHeHHbIE OPraHUYECKHE SKCTPAKTHI MPOMBIBAJIN COJITHBIM PACTBOPOM, CYLIHIIA
Han MgSO., OTQUIBTPOBBIBAIM M BBINAPHBAIKM MMOJ BAKYyMOM, MOJy4as MPOMEXKYTOYHOE

coennaenne B10 (83 mr, 78%) B BuIe neHbI Oe0ro LBeTA.
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CuHTe3 mpoMeKyTOUHOro coenunerus: B13

Br [>—soh),
’ ZH patorers en 3
F N HATU c 20 Y 3 0 -~
NS % DIPEA O K3POy
A _OH + e N — N. F
Br DMF TONyon:H ,0
R Y 2 (]
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B12 B13

IIpomescymounoe coeounenue 113

(1R)-2-(2-bpom-5-dpropnupuans-4-kapoonmn)- 1 -merui-1,2,3,4-TeTparugpon30X UHOIUH

Br

N
Oada
Erm ]

113

Cwmechb 2-0pom-5-PpTOpU3OHUKOTHHOBOH KuCHOTHI [885588-12-5] (1,00 r, 4,55 mMmonb),
(1R)-1-metnn-1,2,3,4-terparuapon3oxunonuHa [84010-66-2] (803 wmr, 5,45 mmons), HATU
(2,34 r 6,14 mmonp) u DIPEA (2,34 mi, 13,5 mmonb) B DMF (50 M) mepemernnBaiy npu K.T. B
teyerne 20 4. PeakimoHHyo cMmech pasbasisuiu, ucnoiab3yst EtOAc u consiHoit pactBop. Crion
pasgensut U BOOHYHo (ha3y skcTparupoBaiu, UCoib3yst EtOAc. OO0benuHeHHbIE OpraHUYecKue
SKCTpakThl cymmin Hag MgSO4, OTOUIBTPOBBIBAIM M BBINAPUBAIMA I0J BaKyYMOM.
Heounmennyio cmech ouunmanu ¢ nomouibio mnpenapatuBHoit JKX(SiOH ¢ 3epHamu
HenpaBuibHON opMmer, 15-40 mxm, 80 T Grace®, Bnpbick sxuakoii dassr (DCM), rpamuest
nonBwkHOM ¢asel: rentan/EtOAc, or 90:10 go 0:100) ¢ monydeHHEM IPOMEKYTOUYHOTO

coenuuenus 113 (1,62 r, konu4. BBIXON).
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Ipomesxcymounoe coeounenue 114

(1R)-2-(2-uxnonponun-S-¢propnupuann-4-kapoonunn)-1-merun-1,2,3,4-

TETPAruPOU30XUHOJINH

114

K pactBopy nmpomexyrounoro coenunenus 113 (1,50 r, 4,30 mmonb) B Tomyose (30 mi)
N00ABJSUTH  LUKJIONPONUIOOPOHOBYIO  kuciotry [411235-57-9] (738 wr, 8,59 wmmoinb),
TpexocHOBHBIN (ocdar kamus (2,28 r, 10,7 mmonb), Tpurmkiorekcmipochun (361 mr, 1,29
mmonb) 1 HyO (4,5 mit). Cmech mpoayBanu azotoM (3 pasa) u BHOCHIM anerat namiaaus (145
mr, 644 wmxmonb). PeaknmonHyro cmech nepememuBand npu 100°C B Teuenme 18 4.
Peakimonnyro cMmech pasdasisuiu, ucnoib3yst EtOAc u H,O. Crou paspensuin u BOAHYIO (asy
skcTparupoBaiiv, ucnoys3dysi EtOAc. O0bequHEHHBIE OPraHUYECKHE CJION TPOMBIBAJIH COJISTHBIM
pactBopoM, cymman Hax MgSO,s, OTQUIBTPOBBIBANIM ¥ BBIMAPHBAIN IO BaKyyMOM.
Heounmennyio cmech oumnmanun ¢ nomombio npernaparuBHoi XX (SiOH ¢ 3epHamu

HempaBuabHOM (opmbl, 15-40 mxm, 80 T GraceResolv , Bopbick sxuakoii (azsr (DCM),

rpaaueHt noaBrkHOU (aser: remran/EtOAc ot 100:0 mo 90:10 u ot 50:50 mo 85:15), mony4yast
npomesxyrouHoe coennnenue 114 (1,15 r, 86%) B Bune OecLiBeTHONH CMOJIBL

IIpomesxcymounoe coeounenue 115

1- AMuHO-2-1uknonponui-S-¢rop-4-[(1R)-1-merun-1,2,3,4-reTparugpon30X UHOJIUH-2-
kapOoHwI | nupuans-1-us 2,4,6-rpumernndeH3o-1-cyabhoHar

2N

Q = l
SO,
R

15

Cwmecp mpomeskyrounoro coenuaenust 114 (1,24 r, 4,00 MMonb) U TPOMEKYTOYHOTO
coepunaenus 17 (1,00 r, 4,65 mmonp) B DCM (10 mi1) nepememuBany npy K.T. B TeueHue 18 4.
PeakunoHHYI0 CMeCh ymapuBaJIM IMOJ BAaKyyMOM, MOJNy4as MPOMEXKYTOUYHOe coenuHeHue 115
(1,88 1, 90%) B BUAE Oeoil MeHsI.

IIpomexcymounoe coeounenue B11

Otun-2-(4-6pom-2-propdennn)-7-uukiaonponun-4-¢grop-5-[(1R)-1-meTnn-1,2,3,4-

TETPAaruAPON30XUHONUH-2-KkapOboHu|mupaszono| 1,5-a|mupuann-3-kapOokcunar
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B11

Cwmecp mpomexytounoro coeaunenuss I15 (1,00 r, 1,90 Mmomab), mMpOMEKYTOYHOTO
coenunenus 18 (550 mxu, 2,03 mmonb) u kapbonara kanus (526 wmr, 3,81 mmoins) B DMF (15 mn)
nepeMeIIuBai NPy K.T. B TedeHue 18 4. PeakiimoHHyo cMech paszdasiisiin, ucnois3ys EtOAc u
H,0. Crou pasgensnu u BogHyro (asy skcrparupoBanu, ucnoibdysi EtOAc. OO0benuHeHHbIe
OpPTaHUYECKHE CIION MPOMBIBAJIN COJITHBIM PacTBOPOM, cymmin Hag MgSOy, oThUIbTpOBBIBAIIN
U BBIMAPUBAINA MOJ BaKyyMOM. HEOUHMINEHHYI CMeCh OUYHMINAIN C TOMOIIBIO TpEernapaTHBHOM
XX (SiOH ¢ 3epHamu HempasuitbHOM Gopmbl, 15-40 MM, 80 r Grace”, BIpbICK KHIKOH hasbl
(DCM), rpagment mnoxsmwkHOW ¢aspl: renrtan/EtOAc, or 100:0 ngo 50:50), nomydyas
npomesxytouHoe coennnenue B11 (515 mr, 45%) B Buae KenTol MeHbL.

IIpomesxcymounoe coeounenue B12

2-(4-bpom-2-dpropdennn)-7-uuxnonponui-4-prop-5-[(1R)-1-merun-1,2,3,4-

TETParugpON30XHHOINH-2-KapOoHui| nupaszono[ 1,5-a]nupunns-3-kapOoHOBast KHCIOTa

B12

K pacrBopy mpomesxxytounoro coenunenust B11 (515 wmr, 0,87 mmons) B8 THF (6 mi) u
H>O (4 min) nobapnsiiu MoHOTUApAT ruapokcuna jutus (545 mr, 13,0 mmons). PeakunonHyo
cMmech nepeMernnBain npu 60°C B Teuenue 18 4. JloOaBNsiM OMOJHUTENBHOE KOJIMYECTBO
ruapoKcuna autus Monoruapara (545 mr, 13,0 mmoss) 1 MeOH (2 mut), M peakiiMOHHYIO CMeCh
nepemeuBamu npu 60°C B Tedenue S 4. JloGasmsuiu 10% Bogusiii pacteop KHSO4 1m0 Tex mop,
noka pH He nmoctur 3HaueHuss 6, W BOAHYIO (asy sSKcTparupoBanu, wucnonbdysi EtOAc.
OObenrHEeHHBIE OPraHMYECKHE SKCTPAKThI MpoMbIBAIM ¢ mnomoinpio HoO, BeICYmHMBamu Han
MgSO4, ¢unpTpoBamM M BHIMAPUBAIN MO BAKyYMOM, MOJy4Yasi MPOMEKYTOUHOE COCTUHEHUE
B12 (520 mr, Kou4. BBIXOZ) B BHE CBETIIO-)KEITOH CMOJIBL

Ipomexcymounoe coedunenue B13

(1R)-2-[2-(4-bpom-2-pTopdenmn)-7-unknonponui-4-groprnupasono| 1,5-almupuaus-5-

kapOonun|-1-merun-1,2,3,4-TerparuipoOn30X UHOJINH
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~N
- ) r
0 SO e
(R}
B13

PactBop mpomeskyrounoro coemunenuss B12 (520 mr, 0,87 mmonb) B audeHusoBom

a¢upe (5 M) nmepememmBanu npu 200°C B TeueHue S5 4. PeaklMOHHYIO CMeCh OYHINAJIH

npenapatuBHoi KX (SiOH ¢ 3epHamu HenpaBuiabHOH Gopmbl, 15-40 MM, 80 r Grace®, BIIPBICK

xunkoi ¢asel (DCM), rpanuent mnoaemwkHOW (asel: rentan/EtOAc or 100: 0 mo 80:20),

nojiy4ast mpomexyrounoe coenuaenue B13 (129 mr, 28%) B Buae rps3HO-0€s0i MeHsL.

CuUHTE3 KOHEYHBIX COGI[I/IHGHI/Iﬁ

Coenunenue 4

N Z BFK N
Z 7S g, PACl, PPh, 7N Y
0, S Cs,CO, Q, N
N THF:H,0 RN
® uw, 100 °C, 1.5 4 R
B3 B14
E, F
22 T 2%
o o llllw o ~ — llllv
§
N OEt " N (:;:Q0
®) w) Et
B15 (T paHC) B16 (LUC)
LiOH.H,0
THF:H,0
K.T. 40 50°C, 36 4
F
SN~
N 1 0
O = w
N OH
(R)
4

IIpomesxcymounoe coeounenue Bl14

0
Nz'\‘)LOEt

—_—
Pd{OAc), Cul
DCE
80 °C, 184

(1R)-2-[2-(4-Orenun-2-¢propdenun)-7-3trunnupazono| 1,5-a|mupuann-5-kapoonu|- 1-

mMeTui-1,2,3,4-reTparuipon30X 1HOJUH
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= NN ¥/

B14

Xnopun mnamwtagust (7,00 mr, 39,5 MKMONb) BHOCHJIM B JI€ra3MpPOBAHHYIO CMECh
npomexytouHoro coenunenusi B3 (400 mr, 0,81 mmonb), Bununtpudropdopara kanus [13682-
77-4] (325 wr, 2,43 mmoib), kapbonara uesus (1,20 r, 3,68 Mmmonb) u Tpudenmndpochuna (30,0
mr, 114 mxmons) B THF u H,O (9:1, 15 mu). Peakunonnyro cmech HarpeBamu npu 100°C,
HCTIONB3Ysl OJHOMOIOBBI MHKPOBONHOBOH peaktop (Biotage® Initiator EXP 60) ¢ BbIXORHOI
MOIIHOCTBIO B Auama3one ot 0 go 400 BT B Teuenne 1,5 4. PeakimoHHyrO cMech pa3OaBIisiIy,
ucnone3ysi EtOAc u H>O. Crnou pa3nensnu u opraHudeckyro a3y npomsiBaiu, ucnonbiys H,O,
BpicymuBaid  Haxn MgSO4, OTQUIBTPOBBIBAIM M KOHLEHTPUPOBAIM TOA BAKYyMOM.
Heounmennyro cmech ouunmanun ¢ nomombio npemnaparuBHoi XX (SiOH ¢ 3epHamu
npasuibHON dopmer, 30 Mmkm, 40 r Grace®™, Bmpbick ckumkoil dassr (DCM), rpamuest
nonsrkHOM ¢asel: rentan/EtOAc ot 100:0 mo 60:40), monydasi IPOMEKYTOYHOE COCTUHEHHE
B14 (249 wmr, 70%) B BUze OeJOH MEHBI.

IIpomesxcymounwvie coeounenuss B15 1 B16

B15: Orun-mpanc-2-(4-{ 7-otun-5-[(1R)-1-metun-1,2,3,4-rerparnipon3oX nHOIUH- 2-
kapOonui|nupasono[ 1,5-almupuaun-2-nn}-3-gropdenmn)uukionponas- 1 -kapookcunar

B16: drun-yuc-2-(4-{7-stun-5-[(1R)-1-metun-1,2,3,4-TeTparugpou30X uHOIUH-2-
kapOonmn|nupasono[ 1,5-a]mupunun-2-un } -3-propdenun)uknonponas- 1 -kapbokcunar

F 3
NN, NN

0 Ja o Hi— O 0 o Jrer v/
;{:.E: =5

0
tR) i21] d\OEt

B13 {trans} B16 (cis)

Cwmech npomeskytouHoro coenuHeruss B14 (249 mr, 567 mkmonb), fioguna menu (43,2
Mr, 227 MKMOJIb) U auetata nawtagus (25,4 mr, 113 mxmons) B DCE (3 mun) nepemermBany npu
80°C. Orunmuasoanerar [623-73-4] (umcrora 85%, 0,42 wmu, 3,40 mMMmonb) noOaBisik C
MIOMOLIIBIO HIMPULIEBOTO HACOCA B TeUEHHE 2 U U PeaKLMOHHYIO cMech nepemernnsany npu 80°C
B TeueHue 18 u. PeakiuonHyio cMech pubTposany uepes cioii Celite™ @unsrpar Bhinapusaim
non BakyyMoMm. HeounmnenHyro cmech oummanu npenapatuBHoir KX (SiOH ¢ 3epHamu

HempaBuabHOM (opmbl, 15-40 mxm, 80 T GraceResolv , BOpbick xuakoil ¢assr (DCM),

rpaguieT nonswxkHOU (a3er: remran/EtOAc ot 100: 0 mo 50:50), mosiydas mpOMEKYyTOUHOE
coennnaenue B15 (33 mr, 11%) B Buze Oenoit neHel u npomMexyrouHoe coenunenne B16 (30 wr,
10%) B Bune GecuBETHON CMOJIBL.

Coeounenue 4
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1panc-2-(4-{7-atun-5-[(1R)-1-merun-1,2,3,4-reTparuApoON30X UHONNH-2-

kapOonun|nupazono[ 1,5-ajmupunus-2-nn}-3-gropdenmn)uuknonponaH- 1 -kapOoHOBast KHCIOTa

F
Z NN
N O
0 P lmi%
N H
R
4 (1 parc)

K pactBopy npomeskytounoro coenurenus: B15 (33,0 mr, 62,8 mxmons) B8 THF (1,8 mu)
u H,O (0,75 wmu) nobGaensmn monoruapar ruppokcuaa jutus (13,3 wmr, 318 Mxmodb).
Peax1iiioHHy0 cMech MepeMelnnBajy pu K. T. B TeueHue 18 4, a 3atem npu 50°C B TeueHue eue
18 u. Jlobaenmsmu 10% Bomubiii pactBop KHSO, mo moctwkenuss pH 6 u BomHyro a3y
skcTparuposany, ucnoib3yss EtOAc. OObenuHeHHbIE OpPraHMYECKHe SKCTPAKThI MPOMBIBAJIH,
ucnions3yst H,O, cymmnmun wang MgSO4, OTQHUIBTPOBBIBANIM M BBIMAPHBAIN O]l BAKYyMOM.
Ocrarok paszbasmsim, wucnonmedys H,O uw MeCN (1:1), u nuodunusupoBany, mnomydas
coenunenue 4 (23 mr, 74%) B BUIE TBEpAOTO BelecTBa OeIoro 1BeTa.

Coeaunenue 5

E KFsB”’%OEt E
N ~N
Z NN r = N7 n o
o NP I5 Q T AT
Et
N O - N
R}

Pd{OAc),, cataCXium® A ) ~
052003
Tonyon:H,0
B10 100 °C, 18 4 B17 (T parc)
F
fN
= N_-_.\ m o
LiOH.H,0 Oy 4
ﬁ
N
THF:H,0 ~
K.T.,24 4 )
5 (r pasc)

[Ipomesxcymounoe coeounenue B17

drun-mpanc-2-(4-{7-3tun-4-merokcu-5-[ (1R)- 1-metun-1,2,3,4-reTparuipon30X HHOJHH-
2-kapbonmi |mupazono[ 1,5-almupunus-2-un } -3-gropdennn)uukionponas- 1 -kapOokcunar
F

~N
-
NN m 0
0 NP
N i\ OEt
R ~
BA17 (1 patc)

B cmech npomexxyrounoro coeaunenust B10 (68,0 mr, 0,13 MMoib), MpOMEXYTOYHOTO

coenunenus 15 (yuc:mpanc 14:86, 29,5 wr, 0,13 mmonb) u kapbonara uesms (118 wmr, 0,36
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mMmoJib) B Tontyodie (1,5 mur) u HoO (0,15 mun) BHOCHm cataCxium® A (10,8 mr, 30,2 MKMOJIB) U
anerat nauiaaua (4,92 wmr, 2,19 Mxmonb). PeaknmoHHyH cMmech NpOAyBaJd a30TOM U
nepemernuany npu 100°C B reuenue 18 u. PeakimonHyro cmech pasdasisiiy, ucnonssyst HO u
EtOAc. Cnou pazpmensiii u BOmHYH (pasy skcrparupoBanu, ucnojsdysi EtOAc (mBakmsr).
OObenuHeHHblE OpraHMYecKHe OSKCTpakThl cymmwin Hax MgSO4, OTQUIBTPOBBIBAIM U
BBINIAPUBAIM NOJ BakyymMoM. HeounineHnnyoo cmech O4MIaiu ¢ NOMOLIbI0 npenapatusHon KX
(SiOH ¢ 3epHamu HerpaBHIbHOH (opmbl, 15-40 MM, 40 r Grace®, BIpbICK XUAKOL (asb
(DCM), rpamuent mnoxewkHOW ¢asbl. rentan/EtOAc or 100:0 nmo 60:40), mnonyuas
npomexytouHoe coennnenue B17 (43 mr, 60%) B Bune Oesoi neHsl.

Coeounenue 5

mpanc-2-(4-{7-9tun-4-meroxkcu-5-[(1R)- 1-metun-1,2,3,4-TeTparugpon3oxX UHOIMH-2-
kapOonmi|nupasono[ 1,5-ajmupunus-2-nn}-3-gropdenmn)aukionponaH- 1 -kapOOHOBast KHCIOTa

K
o : N:._N\ IIIIM0
! OH

0.
~
(R}

5 (7 panq)

K pactBopy mpomeskytouroro coequaenust B17 (43,0 mr, 77,4 mxmonb) B THF (2,4 M)
1 H>O (1 mi) noGasmsimu ruapoxcuna autust monoruapar (17,9 mr, 0,43 mMons). PeakunonHyro
CMeCh MepeMelInuBaIn npu K.T. B TeueHne 24 4. JloGasisuiu 10%-Hb1ii BonHbIi pactBop KHSO4
no noctwkeHuss pH 6 u BonmHyro (asy skcrparuposanu, ucnonbdys EtOAc. OOvennHeHHbIE
OpPraHMYeCKHEe OKCTPAaKThl  MpombiBany, ucnonb3ys HoO, cymmnum  Hag  MgSOy,
OT(UIBTPOBBIBAIH U BBIIAPHBAJIH O] BaKyyMOM. HeounineHHyo cMech OYHIIAIN C IIOMOLIBIO
obpammennoii ¢asnl (C18 ¢ 3epHamu chepuueckoii popmsl, 25 MM, 40 r YMC-ODS-25, BripbIck
xunkoi dasel (MeCN, 2-3 mi), rpaguent noasrkHoU ¢aser: 0,2% Bogn. NH4HCO;/MeCN ot
75:25 nmo 35:65). ®@pakumu, copepiKaline MPOAYKT, OOBENUHSIIM, KOHLEHTPUPOBAIUA U
TOPUIN3UPOBAJIH, MONy4asi coequHenue 5 (27 mr, 66%) B BUAE TBEpAOro BemecTBa Oeoro
BETA.

Coenunenue 6
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KF3B,,’ OEt
2NN 22 e
o g \ ~ ‘___ Illl
OEt
Pd{OAc)z, cataCXium®
(R)

CS:CO:,
Tonyon:H ;0
B13 100 °C, 18 4 B18 (7 paHc)
F
’N
~ N N m 0
LiOH:H,0 On, A A2
—_— OH
THF:H,0 N
K.T, 184 ®
6 (1 pang)

IIpomesxcymounoe coeounenue 133

Atun-mpanc-2-(4-{ T-uuknonponui-4-¢prop-5-[(1R)-1-metun-1,2,3,4-
TETParuapPON30XHHOINH-2-KapOoHui|mupazono| 1,5-a|mupuana-2-mmn §-3-

dbropdhenun)unkionponan- 1 -kapOokcuIar

F
~N
-~
N7 n Y
] NP
Et

N F
R

B18 (1 parc)

B cmech mpomeskytounoro coequnenust B13 (50,0 mr, 95,7 MKMOIIB), TPOMEKYTOYHOTO
coenunenust 15 (yuc:mpanc 14:86, 42,1 wmr, 0,19 mmonb) u kapOonara uesus (93,6 mr, 0,29
mMmoJib) B Tonyosie (1 mia) u H,O (0,1 mi) BHOcum cataCxium® A (8,24 wr, 23,0 MKMOJIb) |
anerat nauaaus (3,44 wmr, 15,3 MxMomb). PeakMOHHYI CMech MNPOAYBaIM a30TOM U
nepemernuBaiy npu 100°C B reuenue 18 u. PeakimonHyro cMech pasdaisuin, ucnons3yst HoO u
EtOAc. Cnou pasnmensuii u BOmHYHO (hasy sSkcrparupoBanu, ucnojsdysi EtOAc (mBaskmsr).
OObenuHEHHBIE OpraHMYecKHe OKCTpakThl cyunm Hagy MgSOs, ordunsTpoBBIBAIM U
BBINIAPUBAIM 10J] BAKYyMOM. HeounIeHHy0 ¢CMeCh OUHINAIN ¢ MOMOIIBIO npenapaTuBHON KX
(SiOH ¢ 3epHamu HempaBunbHOH (opmbl, 15-40 mkm, 40 r Grace®, BupbICK XHAKOii (asbl
(DCM), rpamuent mnoxmemwkHOH ¢aser renran/EtOAc or 100:0 nmo 60:40), mnonyuas
npomexyrouHoe coenuHenne B18 (36 mr, 68%) B BHzme TBepAoro BemiecTsa rps3HO-O€10r0
1[BETA.

Coeounenue 6

mpanc-2-(4-{7-Luknonponun-4-prop-5-[(1R)-1-metnn-1,2,3,4-TeTparuipon30X MUHOJUH-
2-kapbonun|nmupasono[ 1,5-a]mupunun-2-un }-3-gropdennn)ukionponas- 1 -kapOoHoBast

KHCJIOTa
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6 (7 parc)

K pactBopy npomeskyrounoro coeaunenusi B18 (36,0 mr, 64,8 mxmonb) B THF (2 mi) u
H,0 (0,9 mx) nobasnsiin moHOrHapat ruapokcuna autus (15,0 mr, 0,36 MMoib). PeakunonHyro
CMeCh MepeMeluBay npu K.T. B TedeHue 18 u. Jlobasysiu 10%-Hbiii BogHbIi pactBop KHSO4
no noctwkenuss pH 6 u BomHyro a3y skcTparuposajiu, ucnojbdys EtOAc. OObennHeHHbIE
OpPTaHWYECKHE SKCTPAKThl  MpoMbIBamyM, ucnonb3ys HoO, cymmm  Hag  MgSOy,
OT(WIBTPOBBIBAIN U BbIMapuBagu oz Bakyymom. Octarok pactopsuin B MeCN u H>O (1:1) u
arnopuIM3NpoBaiH, nony4as coenuHenue 6 (30 mr, 88%) B Buxe TBepaoro BemecTsa Oeoro
BETA.

Coenunenue 7

o}
R M C’
ik R
NH

i « HCI 2 Vg NO
——
O [1099646-61-3] . O AN A £f1)r OMe
o Pd(OAC),, XantPhos N 0
Cs,C0;, "
AWOKCaH
100 °c, 184
B3 B1g
F
Z NN (j
N N
LiOH:H,0 Oa AN A I,f{rm..
.ﬁ
THF:H,0 N o
K.T., 184 ”

7

IIpomexcymounoe coeounenue 134

Metun-(3S)-1-(4-{ 7-uuknonporun-5-[ (1R)-1-metun-1,2,3,4-TeTparugpon3oX UHOIHH-2-
kapOonmi|nupasono[ 1,5-almupunaus-2-un § -3-gropdeHun)nupponuanH-3-KapOoKCHIaT

F
p )

Oy, A A »‘ég,om

R

B19

B repmernunyro nmpobupky 3arpyskaiu npomeskytouHoe coenunenue B3 (36,0 mr, 73,1
MKMOJIb), (S)-MeTunnuppoauans-3-kapookcmnara rugpoxiopun [1099646-61-3] (15,0 mr, 90,6

MKMoIb), kapOonat ne3us (70,0 mr, 215 mxmonp) u XantPhos (5,00 mr, 8,64 Mkmonb) u
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npoayBanu a3zotoMm. JloGasmsumm 1,4-muokcan (1,5 M) U cMechb CHOBa MPOOYBAJU a30TOM.
Hobasnsinmu anerat namnagus (2,00 mr, 8,91 Mxmonb). PeakinoHHy0 cMech POIyBai a30TOM
u nepemermmBanmu pu 100°C B Teduenne 18 u. PeakimoHHyr0 cMechb pa30aBisuid, UCTIOIB3YS
EtOAc u H,O. Cnon paznensiin u BonHy0 a3y skcTparuposaiu, ucnoib3yst EtOAc (nBaxmabi).
OObennuHeHHbIE OpraHUYeCKHe CJIOM IMPOMBIBAIN COJISIHBIM pacTBOpoM, cymmind Hax MgSOy,
OT(UIBTPOBBIBAIH U BBIIAPUBAJIM MOJ BaKyyMOM. HeounieHHyo cMech OYMINAIHA ¢ TIOMOIIBIO
npenaparusHoii KX (SiOH c 3epnamu HenpaBuibHOM (opmsbl, 15-40 MkMm, 24 T Grace”, BIIPBICK
xunkoctu (DCM), rpaauent nonsuxHO# (asel: rentan/EtOAc ot 90:10 mo 50:50), monyuast
npomesxyTouHoe coennnenue B19 (36 mr, 91%) B Bune TBepAOro BemecTsa 0eyoro 1BeTa.

Coeounenue 7

(35)-1-(4-{7-Huknonporun-5-[(1R)-1-meTun-1,2,3,4-TeTparugpOon30X UHOJIUH-2-

kapOonmi|nupasono[ 1,5-almupunus-2-nn}-3-gropdenmn)nupponuans-3-kapOoHOBast KHCIIOTa

F

S fﬁﬁ,ﬂn

T

K pactBopy npomexyrouroro coeaunenust B19 (36,0 mr, 66,7 mxmons) B THF (2 M) u
H,O (1 m) nobasnsimu Monoruapar ruapokcuna nutus (15,0 mr, 0,36 MmMounb). Peakunonnyro
CMeCh MepeMernBain npu K.T. B Tederne 18 u. JloGasisuiu 10%-Hb1ii BonHbIi pactBop KHSO4
no noctwkeHus pH 6 u BomHyro (asy skcrparuposanu, ucnonbdys EtOAc. OObennHeHHbIe
OpPraHMYeCKHEe OKCTPaKThl  MpombiBany, ucnoib3dys HoO, cymmnum Hag  MgSOy,
OT(UIBTPOBBIBAIH U BBIIAPHBAJIH IOJ BaKyyMOM. HeounineHHyo cMech OYMIIAIHN ¢ ITOMOLIBIO
npenapatuBHoii XXX (C18 ¢ 3epnamm chepuueckoit popmbl, 25 mxM, 40 r YMC-ODS-25,
Brpbick kunkoil  ¢aser (MeOH, H»0), rpamuent mnoxpemwkHOH ¢dasel:  0,2% BOAH.
NH4HCO3/MeCN ot 90:10 nmo 50:50). @pakuuy, copep:ampe TPOAYKT, OOBETUHSIIH,
KOHIIEHTPUPOBAIH U JTIMOPUIM3UPOBAIH, Tody4as coequHenue 7 (8 mr, 23%) B BUIE TBEpPIOToO
BEIeCcTBa OJIEAHO-PO30BOTO LIBETA.

Coenunenue 8

(35)-1-(4-{ 7-Huknonporun-5-[(1R)-1-meTun-1,2,3,4-TeTparugpon30X UHOJIUH-2-

kapOormn|nupasono[ 1,5-almupunus-2-nn}-3-proppenmn)nupponnans-3-kapOokcamusg

F, F
| JN
~ N N\ S NH; aq. = TN O
O A A 5! oH HATU, DIPEA O A A .ﬁff’rNHz
—_—
N O DMF N 0
R K.T.18Y ®
7 8

Cwmech mpomexxytounoro coemuHenust 7 (100 mr, 0,19 mmons), HATU (108 wmr, 0,29

mmodb) 1 DIPEA (98 Mk, 0,57 mmone) 8 DMF (3 min) nepememnBany rnpu K.T. B TedeHue 1 4.
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Hobasnsmm ammuak (28% B H,O, 64 mxi, 0,95 MMOIIb) U pEaKIIMOHHYIO CMECh TepeMELTNBAIN
npu K.T. B TedueHue 18 4. PeaknmonHyro cmech pasbasisum, ucnons3dys H,O u EtOAc. Caoun
pazgensu. Oprannueckyro (asy npomsiBainn 1%-abiM BoxHbIM pactBopoM NaHCO;, cymmmu
Hat MgSO4, OTOUIBTPOBBIBAIM U YIIAPUBAIIN O] BaKyyMoM. HeounieHHy 0 cMeCh OUMIIAIIH C
nomometo npenapatuBHoil KX (C18 ¢ 3epHamu cdepuueckoii Gopmsl, 25 mxm, 40 T YMC-
ODS-25, sarpyska Tteepmoit (asel (Celite™), rpamment momsmxHOl dassr 0,2% BOIH.
NH4/HCO3/MeCN ot 65:35 mo 25:75). ®pakuum, copepkauipe TNPOAYKT, OOBERUHSIIH,
yIapuBaJid MOJ BaKyyMOM U Juodunmsuposany, nonydas coeaunenue 8 (50 mr, 50%) B Buze
TBEPJIOTO BELIECTBA JKEJITOTO LIBETA.

Coeaunenue 9

Br

0
R )\'f?(’ " N
fffrowle
o

0 S [1099646-61-3] o S P
T
N Pd N
{OAc);, XantPhos R
® Cs,C0,
AWOCKCaH
100 °C, 18 4
B6 B20
F
o~ N‘h{ O
LiOH.H,0 Oa A A% 451)rm.|
—_—
THF:H,0 N 0
K.T., 184 =

9

IIpomescymounoe coeounenue 135

Metun-(3S)-1-(4-{7-a3tun-4-metun-5-[(1R)-1-merun-1,2,3,4-TeTparuipon30X UHOJIMH-2-
kapOonus|nupasono[ 1,5-aJnupunun-2-un § -3-GropdeHun)mupponuanH-3-KapOoKCHIaT

E
-N
) B o

0 B ,:[],OME

[

B0

B repMmernuHyr0 mpoOUpKy 3arpyskaid mpomMekyTouHoe coenauHenne B6 (75,0 mr, 148
MKMOJIb), (S)-MeTWImupponuauH-3-kapbokcunara rugpoxyuopun [1099646-61-3] (30,4 mr, 183
MKMoOIb), kKapOoHat nesus (142 wmr, 435 mkmonb) u XantPhos (10,1 mr, 17,5 mMxmomnb) u
npoayBaimu a3otoM. JloGammsuin 1,4-nuokcan (3 MIJI) U CMeCh CHOBAa TPOAYBAIH a30TOM.
Hobapnsum anerat namtagus (4,05 mr, 18,0 Mkmonb). PeakumoHHy0 cMech IpOIyBasi a30TOM
u nepemermBaiu pu 100°C B Teuenne 18 4. PeakumoHHyIO cMecCh pa30aBIsIIN, HCIONb3YS
EtOAc u H,O. Cron paznensuin v BOIHYHO a3y dKcTparupoBaiu, ucnoib3ysi EtOAc (nBaxabi).

OObenuHEeHHbIE OPTraHMYECKHE CJION MPOMBIBAJIA COJITHBIM PacTBOpOM, cyurid Hag MgSOy,
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OT(UIBTPOBHIBAJIN U BBIIAPUBAIIN O] BaKyyMoM. HeounieHHyo cMech OYHINAIN C TOMOIIBIO
npenapatuBHoi XXX (SiOH c¢ 3epramu HenpasunbHOH Gopmel, 15-40 mxMm, 50 r Merck, Brpbick
xunkoit paser (DCM), rpaguent noasuxHo# dassl: rentan/EtOAc ot 100:0 no 50:50), monyuas
npomesxyrouHoe coennnenue B20 (59 mr, 72%) B Buze TBEpAOro BelECTBA OEJIOro IBETA.
Coeounenue 9
(35)-1-(4-{ 7-2Tun-4-merun-5-[(1R)-1-meTun- 1,2,3,4-reTparuApoON30X UHOJIUH-2-
kapOonun|nupasono[ 1,5-alnupunun-2-mn}-3-gropdeHun)nupponuans-3-kapOoHOBast KUCIIOTa

E
= NN,
PP O & _OH

R}
9

K pactBopy npomesxyrounoro coenunerust B20 (59,0 mr, 106 mxmons) B THF (3,3 M) u
H,O (1,4 M) nobasnsinm MOHOTHIpPAT rHApoKcuaa autus (24,6 mr, 0,59 Mmounb). PeakroHHyO
CMeCh MepeMernuBajIn npu K.T. B TedeHne 18 u. JloGasmsuiu 10%-Hbiii BoxHbIi pactBop KHSO4
no noctwkeHuss pH 6 u BomHyro a3y skcrparupoBanu, ucnonbdysi EtOAc. OObennHeHHbIE
OpPTaHWYECKHE SKCTPAaKThl  NpoMbiBamy, ucnons3ys H,O, cymmnum  Hag  MgSOy,
OT(UIBTPOBHIBAIN U BBIIAPUBAIIN O] BaKyyMoM. HeounieHHy0 cMech OYHINAIN C TOMOIIBIO
obpamenHoit daszwl (C18 ¢ 3epuamu chepuueckoit popmsl, 25 MM, 40 1 YMC-ODS-25, Bupbick
xunkoit  ¢aser (MeCN, MeOH, H,0), rpagment mnonswxuoi ¢assl: 0,2% BoaH.
NH,HCO3/MeCN ot 75:25 pmo 35:65). ®pakumy, comeprkauifge IPOAYKT, OOBEIUHSIIH,
KOHIIEHTPUPOBAJIU B BAaKyyMe U JUOPUIN3NPOBAIH, NIony4das coeaunenue 9 (46 mr, 80%) B Bune
TBEPIOro BelecTBa 0eJoro LBeTa.

Coeaunenue 10

/9’
Hohe
[1099646-61-3]
m; m:

4%’r0Me
Pd{OAC),, Xaanhos o
Cs,CO,
AVNOKCaH
100 °C, 184
B13 B21
N,
) N NH; aq. s)
LiOH.H,0 H PPACA, DIPEA J
——
THF:H,0 DCM
K.T. 204 0°C JOK.T.3Y
B22 10

Ipomesxcymounoe coeounenue B21
Metun-(3S)-1-(4-{ 7-uuknonponmn-4-prop-5-[(1R)-1-merun-1,2,3,4-
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TeTParuapON30XHHOINH-2-KapOoHui|nmupazono| 1,5-a|mupuans-2-mm §-3-
dbropdhenun)muppomuauH-3-kapObokcuIaT

F
~N
=N N

0, P J:firOMe

0]

B21

Cmecp mpomexytounoro coemunenus B13 (74,0 wmr, 142 wmxmonb), (S)-
METHJITHPPONUANH-3-kapOokcunaTa runpoxyopuna [1099646-61-3] (28,3 wmr, 171 mMxmonb) u
kapOonata ueswst (142 wmr, 435 wmkmonb) B 1,4-muokcane (2,1 Mmi) HpoayBaid a30TOM.
HobGassuiu anerar namnanus (3,54 mr, 15,8 mxmonb) u XantPhos (8,50 mr, 14,7 MkMounb) u
CMeChb CHOBA MpOoAyBain a30ToM. Peakunonnyro cmech nepemernupainu rnpu 100°C B Teuenue 18
4. PeakimonHyro cmech pasdasisin ¢ nomombo EtOAc u HyO. Cron pasgensii U BOOHYEO
a3y skcrparmpoBanu, ucnoisdys EtOAc (mBaxkner). OObenuHEHHBIE OPTraHUYECKHE CIIOH
IPOMBIBAJIA COJISIHBIM PacTBOPOM, cymuian Hax MgSO., oTUABTPOBBIBAIIN U BBITAPUBAIH IO
BakyyMoM. HeouuIeHHyo cMech ounInaiu ¢ momounsio npenaparuHoii KX (SiOH ¢ 3epHamu
HenpaBuIbHON (opMmer, 15-40 mxm, 20 T Grace®, Bnpbick sxuakoii dassr (DCM), rpamuest
nonBikHOM (¢asel: rentan/EtOAc ot 90:10 mo 40:60), monydasi IPOMEKYTOYHOE COCTUHEHHE
B21 (47 wr, 58%) B BUzEe TBEPIOTrO BEIIECTBA IPSA3HO-0EIIOr0 1IBETA.

[pomesxcymounoe coeounenue B22

(35)-1-(4-{ 7-Luxnonponui-4-¢prop-5-[(1R)-1-meTun-1,2,3,4-reTparugpon30X MHOIUH-2 -
kapOonmn|nupazono[ 1,5-anupunun-2-un} -3-GTopdeHr)mupponuanH-3-kapOOHOBasT KUCIIOTA
E

/N""i
Og A5 fy) JOH

R}

B22

K pactBopy npomesxytounoro coenuaenuss B21 (45,0 mr, 78,9 mxmons) B8 THF (0,6 M)
u HO (0,2 mm) nobaemsuim rumpokcupa jurus MoHormapar (18,3 wmr, 437 MkMoub).
PeakimonHyr0 cMech mepememuBaiy npu K.T. B Teuenue 20 4. JloGasmsiiu 10%-Hbli BOIHBIN
pactBop KHSO4 no moctmxenns pH 6 u Bognyro ¢asy skctparuposanu, ucrnonsdyst EtOAc.
OObenuHEeHHbIE OpraHUYECKHe SKCTPAKThI MPOMBIBANH, Ucnonib3yst HyO, cymunmu Hag MgSOy,
OT(UIBTPOBBIBAIIN M YITAPUBAIN IO BAKYYMOM, TMOJy4asi MPOMEXKyTOUHOe coenuHerne B22 (43
mr, 98%) B Bu/ie TBEPAOIO BEIECTBa OEJIOro LBeTA.

Coeounenue 10

(35)-1-(4-{ 7-Huxnonpornuin-4-¢prop-5-[(1R)-1-meTnn-1,2,3,4-TeTparugpon30X MHOINH-2 -

kapOoHun|nupasono[ 1,5-almupunus-2-nn}-3-proppennn)nupponnans-3-kapObokcamus
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=3 Ly _NH,

¥

{R)

10

Cwmech npomexxyTouHoro coequHenuss B22 (43,0 mr, 77,3 mxmonb) u DIPEA (70 mxu,
406 mxmoip) B DCM (1 min) nepemernnBanu npu 0°C. Menienno npu 0°C nobasnsiiu PPACA
(50 mac.% B EtOAc, 0,12 miu, 202 MkMOJb). PeakuinoHHYI0 CMeCh MepeMeLInBaIi MPHU K.T. B
teuenre 30 muH. JloGammsuin ammuak (28%-ueii B HoO, 25 wmkn, 371 MKMoONb) U CMeCh
nepeMeInuBaIi NMpH K.T. B Te4eHHe 3 4. PeakunoHHYyIO cMmech pasdasiisim, ucrnons3ys H,O u
EtOAc. Crou paznmensiii 1 BOAHYIO a3y skcrparupoBanu, ucnob3ys EtOAc. Ob6benuHeHHbIE
opraHuyeckue 3KCTpakTbl MpombiBain 10%-HbiM BogHbiM pactBopoM KHSO4 u conssHbiM
pactBopoM, cymman Hax MgSOs, OTQUIBTPOBBIBANIM ¥ BBIMAPUBAIN IO BaKyyMOM.
Heounmennyro cmech ounmanu ¢ momornsio odparierroi ¢asel (C18 ¢ 3epHamu ceprueckoit
¢dopmel, 25 MrM, 40 T YMC-ODS-25, Bnpsick xkuakoi ¢asel (MeCN, MeOH, H,0), rpanueHt
nonsmwkHOM (as3er: 0,2% BomH. NH4HCO3/MeCN ot 90:10 mo 25:75). @pakuuu, conepskamime
NPOAYKT, 00BenuHsIN U pa3zdasisy, ucnonbiyst EtOAc. JloGasnsnu 10%-Hbli BOIHBINA pacTBOP
KHSOj4. Cron pazmensiiu 1 BOgHyIO a3y skcrparuposaiu, ucnonbdyst EtOAc. O0bvennHeHHbIE
OpPTraHUYECKHE CIION MPOMBIBAJIN COJITHBIM pacTBopoM, cymunian Hag MgSO4, oT¢uibTpoBbIBAIN
U BhImapuBanu noj BakyymMoM. Ocrtarok pasOasmsny, ucnois3dys MeCN u H,O (1:1), u
modunnsuposaiy, noiaydas coegunenue 10 (17 mr, 40%) B Buzme TBepaoro BemecTsa Oenxoro
BETA.

Tpua3oonupuIHHbI
CuHHTE3 IPOMEKVTOYHDLIX NPOAVKTOB TPHA30JONMUPUIANHA

H
N
R
1
2N HN 8 p. lﬁ,NHz
O [84010-66-2] O [36016-40-7] NN Q
& — = >~ o-$
=/ OH HATU,DIPEA ! 0°c 20 oM A
DMF ° T,
1216171-07-1
[ 1 n20y
17 8

BrAQ—_N R
N N ‘
[105942-08-3] Op A A3

T

KOH aq.
EtOH )
0°C AOK.T,
B TEYEHUE HOUM

D1

Ipomexcymounoe coeounenue 117

(1R)-2-(2-Huxnonponuinupuann-4-kapoonmn)- 1-merun-1,2,3,4-
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TETPAruipOU30XUHOJINH

-~
Q o '

(R}

n7

Cwmech 2-IMKIONPONUIMUPUINH-4-kapOoHOBOH Kucnotsl [1216171-07-1] (730 wmr, 4,47
mmodtb), (1R)-1-metun-1,2,3.4-rerparunpousoxunonuna [84010-66-2] (790 wr, 5,37 mmonb),
HATU (2,21 r 5,82 mmonb) u DIPEA (2,3 mi, 13,4 mmons) B DMF (26 mut) mepemeniBaiu npu
K.T. B TedeHue 20 4. PeakmnuonHyro cmech pasbasisu, ucnonb3ys H,O u EtOAc. Crou
pazgensii u BOAHYK a3y nmBaxabl sKcTparupoBaiu, ucnonbdys EtOAc. OObennHeHHbIE
OpPTaHUYECKHE CIION MPOMBIBAJIN COJITHBIM PacTBOPOM, cymmin Hag MgSO4, oThuIbTpOBBIBAIN
U BBIMAPUBAINA MOJ BaKyyMOM. HeOuHInEeHHYI CMeCh OUYHWINAIN C TOMOIIBIO IpEernapaTHBHOM
XXX (SiOH ¢ 3epramu HenpaBunbHOi Gopmbl, 15-40 MM, 40 r GraceResolv , BIPBICK sKHIKOI
¢daspr (DCM), rpapuent moxsmxHOH ¢assl rentan/EtOAc, or 70:30 mo 20:80), momydvas
npomesxytouHoe coennnenue 117 (1,25 r, 96%) B Bune 6ecuiBeTHOrO Macia.

Ipomesxcymounoe coeounenue 118

1-Amuno-2-nuknonponun-4-[(1R)-1-metun-1,2,3,4-TeTparnipon3oxX uHOJINH-2-

kapOoHun | nmupuaus- 1-us 2,4,6-TpuMeTHIOeH301- 1 -Cy b oHaT

NH,

0
o=¥

+
=~ “N*
Q S

g

K cycnensun 0-(2,4,6-rpumerunoensoncyabonmn)rugpokcunamuna [36016-40-7] (1,46
r, 6,77 mmonb) B DCM (12 mut), oXJtaxIeHHON Ha JIeNsTHOW OaHe, 1Mo KaruisiM ToOaBIIsLTH pacTBOP
npomesxyrouHoro coenunenust 117 (1,80 r, 6,16 mmons) B DCM (3,6 mu). PeakiimoHHyr0 CMeCh
nepeMeInBaIy NMPH K.T. B TedeHne 18 4. PeakiinoHHyto cmech pazbdasinsiiy, ucrnonb3ys EtxO, mo
TeX MOop, MOoKa He Habmomamu BeimaneHue ocanka. Ocagok OT(GHIBTPOBBIBAIH U MPOMBIBAIN
Et,O, nonydast mepByro mopuuo npomexyrodHoro coexunenust I18 (2,5 r, 80%). ®@unbTpar
KOHIIGHTPUPOBAIM B BaKyyMe, IMOJIydasi BTOPYIO MOPLHMIO MPOMEKYTOYHOro coenuHerus 118
(600 mr, 20%).

IIpomexcymounoe coedunenue D1

(1R)-2-[2-(4-bpom-2-pTopdennn)-S-uuknonponui-| 1,2,4rpuazono[ 1,5-a]mupunun-7-

kapOonun|-1-merun-1,2,3,4-TerparuApoOn30X UHOINH



47

R

D1

Cwmech mpomexxyrouHoro coeaunenust 118 (500 wmr, 985 wmxmonb) u 4-Opom-2-
¢dropbenzonutpuna [105942-08-3] (217 wmr, 1,08 mmonb) B EtOH (10 M) oxnaxnam no 0°C.
ITo xamsim noGassuiu ruapokcun kajus (2,0 M B H,0, 542 Mk, 1,08 MMOJTb) U peaKIIHOHHYIO
CMeCh MepeMeIInBaId NPU K.T. B T€UEHHE HOYU. PacTBOPUTEHh BBHIMAPUBAIN MO BAKYYMOM.
Ocrarok pasbaBmsun, ucnonsdyss H,O u DCM. Crnom paspensyii u  BOOHYIO a3y
skctparuposanu, ucnonb3yss DCM (3 paza). OObeauHeHHbIE OpraHUYEeCKIe SKCTPAKTHI CYIIHITH
Han MgSO., oTGUIBTPOBBIBAIN U KOHLEHTPHPOBAJIH MOJ BakyyMoM. HeouwineHHyr0 cMmech
ounmamm ¢ nomoursro npenaparusaoit KX (SiOH c 3epramu npasmibHOM Gopmel, 30 MM, 40 T
GraceResolv', Brpsick xuzakoii $haser (DCM), rpaguent mogsimkHOi (assr rentan/EtOAc or
80:20 mo 50:50), nony4as npomexkyrouHoe coenurenne D1 (87 mr, 17%) B Buzne O6enoii meHsl.

CuHTE3 KOHEUHBIX COeTMHEHUH

Coenunenus 16 u 17

0
1 Nz\ l
N ZBFK A, Pd(OAc}z, cul
N PdCl,, PPh, N
G0 30 °c _soec, 18y
THF H>0 2) XMpaneH. Cl(tb-xp thua

MW, 100 °C, 1.5 4 fR)

D1 D2
~
" uu
o Sv T, r&*@
+
! Et rOEl
i)
D3 (7 paric) D4 (1p1C)
LiOH.H,0 LiOH.H,0
THF:H,0 THF:H,0
K.T., 16 Y4 s0°C, 724
F
- ~N
=N )—@lm% ~ N »—@lmq
X NP %
3
Q
(R} (R}

16 (7 paHc) 17 (yuc)
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IIpomescymounoe coeounenue D2

(1R)-2-[5-Huxnonponun-2-(4-srenun-2-propdpernn)-[ 1,2,4]rpuazono| 1,5-a|nupuann-7-

kapOonun|-1-merun-1,2,3,4-TeTparuApon30X UHOINH

E

= N-"‘L: 2:) Vi
o} o

fR}

D2

Xnopun namwtagust (1,82 wmr, 10,3 MKMONIB) BHOCWJIM B JI€ra3HMpPOBAHHYI) CMECh
npomesxyrouHoro coenunenust D1 (116 wmr, 0,23 mmons), Bununtpupropdopara kamust [13682-
77-4] (92,2 mr, 0,69 mmoub), kapboHara nie3us (325 mr, 1,00 mmorns) u Tpudennndocduna (8,05
mr, 30,7 mxmonb) B THF u H,O (9:1, 3,5 mu). Peaknmonnyro cmech Harpesamu mpu 100°C,
HCTIONB3Ys OJHOMOIOBBI MHKDOBONHOBOH peaxtop (Biotage™ Initiator EXP 60) ¢ BbIXORHOI
MOIIHOCTBIO B Auama3one ot 0 go 400 Bt B Teuenne 1,5 4. PeakimoHHyr cMech pa3OaBIisiiy,
ucnone3ysi EtOAc u H,O. Crnou pa3gensnu u opraHnndeckyro a3y npomsiBaiu, ucnonbiyst H,O,
BpicymuBaid  Han MgSO4, OTQUIBTPOBBIBAIM M  KOHLEHTPUPOBAIU IOJl BAaKYYMOM.
Heounmennyro cmech ounmanun ¢ nomombio npemnaparuBHoi XXX (SiOH ¢ 3epHamu
npaBbHOH (Gopmel, 30 MkM, 12 r GraceResolv , BBenenue xuakoii passr (DCM), rpaaneHt
nonBmwkHOM (asel: rentan/EtOAc, or 90:10 mo 40:60) ¢ monyd4eHHEeM MPOMEKYTOYHOIO
coennnenust D2 (83 mr, 80%) B Buie TBEpAOro BELIECTBA KEJNTOTO I[BETA.

Ipomesxcymounsvie coeounenus D3 u D4

D3: Orun-mpanc-2-(4-{ S-uuxnonpomuin-7-[(1R)-1-meTun-1,2,3,4-
TeTParupoOn30XUHONMHH-2-KapOouui|-[ 1,2,4]rpuasono[ 1,5-a|nupunun-2-wmn }-3-
dTopderun)unkonponan- 1 -kapOokcuIaT

D4: Ortun-yuc-2-(4-{5-uuknonponun-7-[(1R)-1-merun-1,2,3,4-reTparuApoOn30X NHOINH-

2-xkapbonmn]-[ 1,2,4]rpuazono| 1,5-aJmupunun-2-un } -3-¢propdeHrn ) ukIonponaH- 1 -

kapOoOKcHIaT
F F
~N ~N
7NN " 0 R Illlq
Oain Oa A A A
OEt %—0Et
N N 0&-

[ R

D3 (7 paHc) D4 (yuc)

Cwmech mpomexytounoro coeguHenuss D2 (225 wmr, 497 mxmons), fioguna menu(l) (9,47
mr, 49,7 mxmodb), anerata nataaus (11,2 mr, 49,7 mxmons) B DCE (4,0 M) nepemernmBainm
npu 80°C u stmnauazoanerat (0,37 mu, 2,98 mmonb, unuctora 85%) B DCE (1,6 M) nobasmnsiim
C MOMOIIBIO IINPHULIEBOrO Hacoca B TeueHue 4 4. PeakinoHHyo cmech nepemernnsanu npu 80°C

B Teuenne 18 u. PeakumoHHylo cmech (umbTpoBann uepes ciuoii Celite® u duusrpar
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KOHLIEHTPUPOBAIU TOA BakyymMoM. Heoummennyio cmech (140 mr) oOwemussuin ¢ npyroi
¢dpaxumeii (81 mr) u ounmmanu npenaparusHoil KX (SiOH ¢ 3epHamu HenpaBUIbHON (OPMBI,
15-40 mxm, 220 r GraceResolv , Brpsick sumkoii (paszsr (DCM), rpaaieHT MOABIKHOIM (a3br:
rentad/EtOAc ot 70: 30 no 40:60), nony4ast mpomeskyrounoe coenurenue D3 (65 mr, 18%) u
npomeskyTouHoe coenunenue D4 (45 mr, 12%) B Buzne OecLiBeTHBIX Macel.

Coeounenue 16

mpanc-2-(4-{5-Huknonponun-7-[(1R)-1-metun-1,2,3,4-reTparuipon30X uHOIUH-2-
kapOouui|-[1,2,4]rpuazono| 1,5-a]nupuaun-2-un } -3-gropdenn)ukionpomnaHs- 1 -kapOoHoBast

KHCJIOTa

E
'N
IOy
(0] AT
OH
N

R

16 (7 paHc)

K pactBopy npomeskytounoro coequnenust D3 (65,0 mr, 0,12 mmons) B THF (1,1 mn) u
H,0 (0,3 M) nobasnsiimn MoHOTHApAT ruapokcuna autus (15,2 mr, 0,36 MMonp). Peakunonnyro
CMeCh MepeMeITuBajIn pu K.T. B TedeHne 16 4. JloGasmsuiu 10%-Hbiii BoxHbIi pactBop KHSO4
no noctmwkenuss pH 6 u BogHyio ¢asy skcrparupoanu, ucnoiasdys EtOAc. OObennHeHHBIE
OpPraHHYECKHEe OKCTPAaKThl mpombiBany, ucnonb3ys HoO, cymmnm  Hag  MgSOy,
OT(UIBTPOBBIBAIN U KOHLEHTPHUPOBAIM IOJ BakyyMoM. HeouwnineHHyro cMech OUHINAIH C
nomoteto npenapatuBHoi KX (SiOH ¢ 3epHamu HempaBuibHON (opmbl, 15-40 MM, 12 r
GraceResolv' ,  Bmpbick  xuakoit  ¢aser  (DCM),  rpagMeHT  MNOABMKHOH a3kl
renta/EtOAc/AcOH ot 80:19,5:0,5 no 40:58,5:1,5), nony4as coenunenue 16 (42 mr, 68%).

Coeounenue 17

yuc-2-(4-{5-Huxnonponun-7-[(1R)-1-merun-1,2,3,4-TeTparuipon30X uHOJINH-2-

kapOonu|-[1,2,4]tpuazono[ 1,5-a]nupuaun-2-un } -3-propdermnn)unkionponan- 1 -kapdoHoBas

KUCJI0Ta
F
N
/ e |
N uuq
O ALY %
A
H
N o
R}
17 (uinc)

K pactBopy mpomeskyrounoro coenuaenust D4 (45,0 mr, 83,5 mxmons) B THF (1 M) u
H,0 (0,3 M) nobasnsimm moHOrHapaT ruapokcuaa aurus (11,0 mr, 0,25 mmonb). PeakironHyro
CMEChb IepeMEelInBaIN MPU K.T. B TeueHWe 16 4. BHOCHMIM [NONONHUTENBHOE KOJUYECTBO
rugpokcuna autus Monoruapara (11,0 mr, 0,25 MMOITB), U PEaKIIOHHYIO CMECh NePEMELIHBAIIH
npu 50°C B Teuenne 72 4. JloGasmsuu 10%-ubiii Bogusiii pacrsop KHSO4 1o tex mop, moka pH

HEe JIOCTUT 3HaueHus O, U BOAHYIO a3y skcrparupoBanu, ucnoiap3dys EtOAc. O0bpennHeHHbIe
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OpPTaHHYECKHE SKCTPAaKThl mpombiBaimy, ucnons3ys HoO, cymmnm  Ham  MgSOy,
OT(QUIBTPOBBIBAIN W KOHLEHTPUPOBAIN IOJ BakyyMoM. HeouunineHHyro cMech OuHINAIH C
nomoteto npenapatuBHoi KX (SiOH ¢ 3epHamu HempaBuibHON ¢Gopmel, 15-40 mMkMm, 12 1
GraceResolv' ,  Bmpeick  xuakoit  ¢assr  (DCM),  rpagMeHT  MOABMKHOH a3kl
rentad/EtOAc/AcOH ot 80:19,5:0,5 no 40:58,5:1,5), nonyuast coenunenue 17 (33 mr, 77%).
Coenunenue 18
mpanc-2-(4-{5-Huxnonponun-7-[(1R)-1-merun-1,2,3,4-Terparuipon3oX tHOJINH-2-

kapOonu|-[1,2,4]tpuazono[ 1,5-a]nupuaun-2-un } -3-propderun)unkionpomnan- 1 -kapookcamu g

~N -~N
g >_®"" NHs ad < - i %
HATU DIPEA S

NH;
DMF
K.T., 184

16 (T paHG) 18 (T paHc)

Cwmech npomeskytouHoro coequnenust 16 (18,0 mr, 35,3 mxmons), HATU (20,1 mr, 52,9
mkMmonb) 1 DIPEA (18 Mk, 106 mxmons) B DMF (1 mim) mepemernnBanu rnpu K.T. B TedeHue 1 4.
Hobasnsmm ammuak (28% B HyO, 12 mxit, 176 MKMOITB) U pEaKLIMOHHYIO CMECH TEPEeMELTNBAIN
npu K.T. B TeueHue 18 4. PeaknmonHyro cmech pasbasisum, ucnons3dys H,O u EtOAc. Caoun
paszersu 1 opranndeckyro (asy npomeiBanu 1%-HbiM BonHbIM pacTBopoM NaHCO; (nBaxnbr),
cyummii Hag MgSOy, OTGUIBTPOBBIBAIM 1 BRIIAPUBAIM O] BakyyMoM. HeounineHHyo cmech
ounamm ¢ nomoursio npemnaparusaoit KX (SiOH c 3epnamu npasunbHOM popmel, 30 Mkm, 12 T
GraceResolv', Brpsick xuaxoii (assr (DCM), rpamuent nogsmxsHo# (aszsr DCM/i-PrOH, ot
100:0 go 80:20). Ocrarok nuodunmsuposanu (MeCN/H,0), nony4das coenunenue 18 (11 wmr,
61%) B BUE TBEPAOTO BEIECTBA OEJIOro IBETA.

Coenunenue 19

[1099646-61-3] OMe

Pd(OAc),, XantPhos

fRJ Cs,C0; (RJ
AWNOKCAaH
100 °C, 17 M
D5
LiOH. Hzo Y(Y/HP z > NO[S)
THF: Hzo
K.T., 164 (R)
19

[pomesxcymounoe coeounenue D5

Metun-(3S)-1-(4-{5-uuknonponun-7-[(1R)-1-merun-1,2,3,4-TeTparugpou30X UHOIUH-2-
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kapOonun|-[1,2,4]tpuazono[ 1,5-a]nmupuann-2-un} -3-propdeHun)mupponuans-3-kapOokcuar

F
2 TR
O, -%,OMe
tR)

05

B repmernunyro npoOupKy 3arpyxkaiu npomekyrouHoe coenuHenue D1 (85 mr, 168
MKMOJIb), (S)-MeTUInuppoauanH-3-kapookcunara rugpoxuopun [1099646-61-3] (33,4 wmr, 0,20
MMOJb), kKapboHat nesmst (164 wmr, 505 mxmonb) m XantPhos (9,73 wmr, 16,8 mMxmomb) u
npoayBanu a3zotom. JloOGaBmsum 1,4-muokcan (2,5 M) U CMeChb CHOBa MPOIYBAJIU a30TOM.
Brocunu anerar namtanus (3,78 mr, 16,8 MKMOJIb), 1 CMECh MPOAYBAIHN a30TOM. PeaklIMOHHYIO
cmech nepemernuBany npu 100°C B Tedenue 17 4. PeakinoHHY0 cMech pa30aBIIsId C TOMOLIBIO
EtOAc u H>O. Cron paznensuin v BOIHYIO a3y dKCTparupoBaiiu, ucnoib3ysi EtOAc (nBaxkmbi).
OObenMHEHHBIE OPraHMYECKHE SKCTPAKTHI IPOMBIBAIN COJISTHBIM pPACTBOPOM, CYINHIIM Hal
MgSOj, OTGUIBTPOBBIBATIN U PACTBOPUTEIH BHIAPUBAIIH IO/ BaKyyMoM. HeounimeHHyo cMech
ounmanu ¢ nomompero npenapatusHoi KX (SiOH ¢ 3epHamu HempaBmibHOU (opmbl, 15-40
MkM, 12 T Grace®, Brpbick sxunkoii hassr (DCM), rpaxuenT moxsikHON (assr: rentan/EtOAc,
ot 90:10 go 20:80), monyuass mpomexyrounoe coequHerne D5 (82 wmr, 88%) B Bune xenroro
macrna.

Coeounenue 19

(35)-1-(4-{5-Huknonporun-7-[(1R)-1-meTun-1,2,3,4-reTparugpon30X UHOJIUH-2-
kapOonmn]-[1,2,4rpuazono[ 1,5-a]mupunun-2-un} -3-gropdenun)nupponunu-3-kapOoHoBas
KHCJIOTA

0 -“E'rOH
19

Hobapnsimn  MoHoruzapar ruapokcuzpa jutas (18,6 wmr, 0,44 Mmonb) B pacTBOp
npomesxyrouHoro coenuaenust D5 (82,0 mr, 14,8 mxmons) 8 THF (1,86 M) m H,O (580 mxka).
PeakioHHy0 cMechb mepememuBaid mnpu K. T. B Tedenne 16 4. JloGapmsumm 10% BoOmHBIN
pactBop KHSO,4 no obecnieuenus pH 6 u BomHyro ¢asy skcTparupoBaiu ¢ nomoinsio EtOAc.
OObenuHEeHHBIE OpraHUYECKHE SKCTPAKThI MPOMBIBANN, Ucnonb3yst HyO, cymumu Hag MgSOy,
OT(QUIBTPOBBIBAIM U KOHLEHTPHPOBAIH O BaKyyMoM. CBIPYIO CMECh OYHINAIH C ITOMOIIBIO
npenapatusHoit KX (SiOH ¢ 3epHamu HerpasuibHOH hopmbr, 15-40 mxm, 12 r GraceResolv'
BIpbICK kunkoi ¢azel (DCM), rpaguent noxsmxHO# (asel rentan/EtOAc or 80:20:0,5 mo
0:97,5:2,5). Ocrarok Beimapusanu Bmecre ¢ MeCN u cymumn mox BakyymoM mnpu 50°C B

tederne 16 4, mosydas macyio (60 mr, 96%). BTopyro OYMCTKY NPOBOOWIM C TOMOLIBIO
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npenapatuBHoi XXX (C18 ¢ 3epHamu chepudeckoii popmel, 25 Mxm, 40 r YMC-ODS-25, cyxas
sarpyska (Celite®), rpamment momsmxuoi dassr: 0,2% Boxa. NHsHCO3MeCN or 90:10 1o
50:50). ITponyxT pactBopsimu B MeCN, nonyuas coenunerne 19 (48 mr, 60%) B Bune TBEpIOTO
BeIleCcTBa OeJIOro IBeTa.

Coeaunenue 20

(35)-1-(4-{5-LHuxnonpornun-7-[(1R)-1-meTun- 1,2,3,4-TeTparuApon30X UHOJIUH-2-
kapOonmin]-[1,2,4rpuazono[ 1,5-amupunun-2-mn} -3-GropdeHun)mupponuanH-3-kapOoKkcaMus

Y&r@ (J,,1 o Py Y&%@@

DMF
KT,18 4

19 20

Cwmecp mpomexyrounoro coenunenust 19 (180 wmr, 334 mxmons), HATU (190 mr, 500
mkMmonb) u DIPEA (107 mxo, 1,00 mmons) B DMF (9,2 mim) nepemernnBaiy npH K.T. B TedeHue 1
u. Jlobasmsmu ammuak (28%-wbiii B HoO, 113 Mk, 1,67 MMONb) M pPEaKIHOHHYK CMECh
nepeMeInuBaiy Npu K.T. B TeueHue 18 u. Peakumonnyro cmech pasdasisum, ucnons3dys H.O u
EtOAc. Cnou pasnmemsuin ¥ opraHudeckyro ¢asy npombiBaiu 1%-HbIM BOJHBIM PacTBOPOM
NaHCOs (mBaxabl), cyurmmn Hag MgSO4, OTOUIBTPOBBIBAIN U BBINAPUBAIH IOJ BAKYYMOM.
Heounmennyio cmech oumnmanun ¢ nomombio npenaparuBHoi XX (SiOH ¢ 3epHamu
HempaBuIbHOH (popmer, 30 MM, 12 r GraceResolv' , Bpbick xuakoit ¢paser (DCM), rpaaueHt
noasmxHoH (azel: DCM/i-PrOH, ot 100:0 1o 80:20). Ocrarok pacteopsinu B EtOH u cymunu B
Bakyyme npu 50°C B Teuenue 16 4, monyduast coequnenue 20 (70 mr, 39%) B Buae TBepAOro
BELIEeCTBA OeJIOro LIBETA.

IIupa3sogo|l1,5-clnupuMuIMHbLI

Cunres nupa3oao0|1.5-cJnupuMuauHOBOro IApAa
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R}

CO (8 bap) OH

PdCIz(dppf) o N~ p‘
’\P/—»_ y \ LiOH 7 [84010-66-2] ON
MeOH THF:H,0 PPACA, DIPEA N
70 °G, 244 K.T., 164 DCM ®
K.T.,164

[7043-11-0] 120 121

Y x

N= "N NH,OH.HClI

o F
YK/'K 3 LIHMDS Oy AcOH
— —
Me

Me-THF gy  MeCN:THF

F 0°C 4O K.T.,1.54 (] 70 °C, 20 4
[179232-29-2] 122

1) TFAA, DME I

=

N~ |N 0°C A0 K.T., 20 MMH N~ N’h.l\ By
~ 3aTtem Et;N, 30 MMH O A
I
% 2} FeCl, N
80 °C,1 4 R
123 E1

Ipomesxcymounoe coeounenue 119

MeTun-2-UKJIONpOnuI-6-METUINNPUMHUINH-4-KapOOKCcUIaT
OMe

o)

3}3;

B aBroknaBe cmech 4-xJ10op-2-mmKiIonponui-6-mMermnupumuauHa [7043-11-0] (1,00 T,
5,93 mmone) u EtsN (1,6 Mo, 11,8 mmons) B MeTaHose (20 mut) mponysanu a3otoM (3 pasa).
Brocunmu [1,1'-6uc(nudennndochuno)peppoueH | nuxnopnamuaanii(ll) (217 mr, 297 Mxmodb).
Cwmech mpomysamu CO (3 pasa). B aBroknase cozmasanmu nasinenue CO, paBHoe 8 Oap, u
peakunoHHyr0 cMmech mnepememuBanu npu 70°C B TeyeHue 24 u. PeakIMOHHYIO CMECh
KOHUIeHTpupoBanmu nocyxa. Ocrarok pazbasmsum, ucnonb3yss DCM u H,O. Cnou paspernsiin u
BOIHYIO (asy skctparupoBanu, ucnoie3ys DCM (mBaxnbl). OObennHEHHBIE OpPraHHMYECKUe
SKCTpakThl cymuian Hag MgSO4, OTQUIBTPOBBIBAIM U KOHLEHTPHUPOBAIH  AOCYXa.
Heounmennyro cmech ounmanu ¢ mnomolnbeio Quai-xpomarorpagpun (SiIOH ¢ 3epHamu

HempaBuIbHOH dopmbl, 15-40 mxm, 40 r GraceResolv , cyxas sarpyska (SiOH), rpaament

nonBkHOM ¢asel: rentan/EtOAc ot 90:10 mo 40:60), momyyasi mpOMEXKyTOYHOE COCIUHEHHE
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119 (1,07 r, 94%) B Bune OecrBETHOro Macna.

Ipomexcymounoe coeounenue 120

2-I{uknonponui-6-MeTHIMUPUMUINH-4-KapOOHOBask KUCIIOTA
OH
Q

7N

120

K pactBopy npomesxytounoro coemunenus 119 (1,07 r, 5,57 mmons) B8 THF (36 mi) u
H,O (18 mu) pmobasmsuim ruppokcun jutust (266 mr, 11,1 Mmonp). PeakimoHHyr cmech
nepeMenmnBaid npu K.T. B TedeHue 16 u. Jlobasmsim 10%-ueiit BogHbi pactBop KHSO4 mo
noctwkenus: pH 3 u cmech paszbasisum, ucnoissyst EtOAc. Croun pasnensiuii U OpraHu4ecKyro
¢dazy mnpomeiBaiM comstHBIM - pactBopoM u  H,O  (mBaxnbr), cymmmm Hanm  MgSOs,
OT(QUIBTPOBBIBAIN M KOHLEHTPHPOBAIH JOCYXa, IMOJy4das MPOMEXyTOodHoe coenanHeHue 120
(678 wmr, 68%) B BHIE TBEPAOTO BellecTBa OEJIOro IBETa.

Ipomexcymounoe coedunenue 121

(1R)-2-(2-Luknonponui-6-MeTUIMUpUMUINH-4-kapOoHmn)- 1 -metmn-1,2,3,4-

TETParupON30XUHOJINH

121

PPACA [68957-94-8] (50 mac.% B JIM®, 4,8 mu, 8,11 MMOJIb) 1O KarisiM JOOABJISUTH K
cMecu mpoMmexkyTodHoro coemunenus 120 (578 wmr, 3,24 mmonb) u (1R)-1-merun-1,2,3,4-
terparuaponsoxuHonuna [84010-66-2] (554 wr, 3,76 mmonb) npu 0°C. J{obGaBisuin pacTBOp
DIPEA (2,8 mu, 16,2 mmonp) 8 DCM (16 MiT) 1 peakIIMOHHYO CMECh IEpEMEIITNBAIN MIPH K.T. B
TedeHue 16 4. PeakumoHHy0 cMech 00bequHsuM ¢ apyrod ¢pakuuei (50 mr, 281 Mxmonb) u
pazbasmsuin, ucnons3yss EtOAc. Crnom paspensnm, u opraHmyeckyr (asy mpomeBamn 1M
BomHBIM pactBopoM NaOH (mBakmbl) U CONSTHBIM pacTBOpoM (3 pasa), cymwim Hag MgSOy,
OT(UIBTPOBBIBAIN U KOHLEHTPHPOBAIHN A0CyXa. HeounimeHHy cMech OYHINAIN C TOMOIIBIO
npemnaparusHoit KX (SiOH ¢ 3epHamu HerpasuabHOH hopmer, 15-40 mxm, 40 r GraceResolv'
BIpbICK skuakoi ¢aszsl (DCM), rpaguent noasmxkHoi (assl: rentan/EtOAc, ot 80:20 no 30:70),
nojy4asi mpomexyrounoe coenuaenue 121 (1,1 r) B Buae GecriBeTHOro mMacia.

IIpomesicymounoe coedunenue 122

1-(4-bpom-2-dpropdenmn)-2-{ 2-nukaonpornuin-6-[ (1R)- 1-metnn-1,2,3,4-

TeTParuApPON30XMHOINH-2-KapOOHUII |TUPUMUANH-4- 111} 3TaH-1-0H
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122

buc(tpumeruncunmn)amun sutust (1,0 M B TT'®, 6,1 miu, 6,10 MMOJb) MO Karsim
n00aBISIN K cMecH mpoMeskyTouHoro coenunenus 121 (895 mr, 2,91 mmonb) u MeTuin-4-0pom-
2-propbenzoara [179232-29-2] (714 wmr, 3,06 mmoib) B 2-merunterparunpodypane (7,4 )
npu 0°C. PeakuUMOHHONM cMecH JaBajd Harperbcsl OO0 K.T. U IepeMellnBalyd IPU 3TOU
Temneparype B TedeHue 1,5 4. Peakimonnyro cMmech racmim nodasnenuem H,O mpu 0°C. Cron
pazmensut, U BOOHYKO (a3y skcTparuposaiu, ucnonbdysi EtOAc (maBakner). OObennHEHHbIE
OpPTaHUYECKHE SKCTPAKTHl TMPOMBIBAIA COJEBBIM pacTBOpoM, BbicymmBaimu Hax MgSOa,
(¢uUNIbTPOBANIM U KOHLEHTPUPOBAIHU 1O CYXOro COCTOSIHMA. HEouyHMIeHHYI0 CMeCh OUHWINAIH C
nomoteto guam-xpomatorpadun (SiOH ¢ 3epHamu HenpasBuibHON (popmbl, 15-40 mxm, 40 T
GraceResolv', cyxas 3arpyska (SiOH), rpaguent noasmksoi dassr: renran/EtOAc ot 90:10 10
30:70), nmonyuast nmpomexyTouHoe coenuHenne 122 (1,38 r, 93%) B Bume TBEpOOro BeIIECTBA
JKEJITOTO IBETa.

LIpomesicymounoe coedunenue 123

N-[1-(4-bpom-2-proppennn)-2-{ 2-uuknonponui-6-[(1R)-1-meTun-1,2,3,4-

TeTParuapPON30XHOINH-2-KapOOHUII | TUPUMUANH-4- 11} STHIIUIEH |TUAPOKCUIIAMUH

OH
NZN N F

O A A A

TR Br

123

Iunpokcunamuna rugpoxiopun (957 wmr, 13,8 MMOJb) M HATPHEBYIO COJIb YKCYCHOM
kuciotsl (1,13 r, 13,8 Mmoub) 100aBIsUIM K CyCIIEH3UH MPOMEKyTOYHOTrO coennaenus 122 (1,40
r, 2,75 mmonb) B MeCN (13 mur) u TT'® (13 mut). PeakunoHHy0 CMeCh epeMeInBaiii Py K.T. B
tedeHue 20 4. PeakunoHHy0 cMech pasdasisum, ucnonbdyst HoO u EtOAc. Crnon paspernsiiu u
OpPraHuYecKyr0 (pa3sy NpPOMBIBATH COJSTHBIM pacTBOpoM (nmBaxnbl), cymuian Hag MgSOs,
OT(QUIBTPOBBIBAIN U KOHLEHTPHPOBAIH A0CyXa. HeounIneHHy cMech OYMINAIN C TTOMOLIBIO
¢mm-xpomarorpaduu  (SiOH ¢ 3epHamu  HempabmwibHOH ¢opmbr, 15-40 mxm, 40 T
GraceResolv', cyxas 3arpyska (SiOH), rpamuent momsimkHoil (passr rentas/EtOAc, or 90:10
no 20:80) ¢ monmy4yerneM mpomexyTodHoro coenuHenus 123 (920 wmr, 64%) B BUAE KEATOrO
TBEPIOro BELIECTBA.

Ipomexcymounoe coeounenue El

(1R)-2-[2-(4-bpom-2-pTopdenun)-7-uuknonponuinupazono| 1,5-clnupumunus-5-

kapbonmi|-1-mermn-1,2,3,4-TeTparuipon30X UHOIUH
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TpudTopykcychsiii anrunpun (244 mxi, 1,76 MMob) o Kamjisim 100aBJIsUIA K pacTBOPY
npoMekyTouHoro coeamnenust 123 (920 wmr, 1,76 mmons) B DME (3,8 mu) mpu 0°C.
PeakunoHHyI0 cMech HarpeBaju 10 K.T. ¥ nepeMernBaii B Tedenne 20 muH. CMech OXJakaaiu
1o 0°C u no karisim podasismu EtsN (489 mxi, 3,52 MMoJib). PeaklIMOHHYIO CMeCh HarpeBaju
10 K.T. u nepememnBaiu B Teuenne 30 muH. Cmech cHoBa oxjaxkaanu 1o 0°C u mobasisuin
xjopun skenesa(Il) (223 wr, 1,76 mmonb). Peakimonnyo cmech nepemermBanu npu 80°C B
tedeHue | 4. Peakuumro racwim noOaBiieHHMEM HachlleHHOro BoxHoro pactBopa NaHCOs u
pasGasisuin, ucnonbsyst EtOAc. Cycrmensuio (uibTpoBamn uepes cioii Celite®. ®umbrpar
IEKAHTUPOBAIA M OPTaHUYECKYIO (ha3y MPOMBIBAJIM COJISTHBIM pacTBOpoM, cymmin Hag MgSOq,
OT(QUIBTPOBBIBAIN U KOHLEHTPHPOBAIHN A0CyXa. HeounineHHy cMech OYHINAIN C TOMOIIBIO
¢mm-xpomarorpaduu  (SiOH ¢ 3epHamu  HenpapmwibHOH ¢opmbr, 15-40 mxm, 40 T
GraceResolv', BBenenue xunkoii passr (DCM), rpaguent noasmkHoi dassr: remran/EtOAc, oT
90:10 no 60:40) ¢ momyueHueM mnpomexxyrouHoro coenuHeHust E1 (659 wmr, 74%) B Bune
JKEJITOrO TBEPAOTO BEIECTBA.

CuHTE3 KOHEUHBIX COeIMHEHHH

Coeaunenue 21

o
i F S | R
J{f
NZ N Meo}\' V\_\II\H'I'HCI NE N

r
Oa i A [1099646-61-3] . 0. Aa = Og} oMe
N Pd{OAc),, XantPhos N l»r
® Cs,C0, R
auokcad, 100 °C, 184
E1 E2
I F
-0 e
LiOH.H,0 Oa A= 5 oH
THF:H,0 N 0
KT.,164 R
21

IIpomesxcymounoe coeounenue K2

Metun-(3S)-1-(4-{ 7-uuknonporun-S-[(1R)-1-merun-1,2,3,4-TeTparugpon30X UHOIHH-2-

kapOonui|nupasono[ 1,5-clnupumuann-2-un § -3-propdeHnn)muppoauanH-3-kapookcumiar
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I F
N=N-R
G A, %}DMe

iR}

E2

Cwmech npomerxytouHoro coequHenus: E1 (659 mr, 1,30 Mmoib), (S)-MeTHITUPPOTHINH-
3-kapOokcunara ruapoxyuopuaa [1099646-61-3] (316 mr, 1,56 mmonb) u kapbonara uesus (1,27
r, 3,91 mmonb) B 1,4-nmokcane (13,5 mu1) BO (haakoHe € 3aBHHYMBAIOLIEHCS KPBIIIKON
nponysaiu azotoM. Baocuimmn XantPhos (75 wmr, 130 Mxmonb) u auerar nautaaus (29,3 mr, 130
MKMOJIb) W PEAaKIMOHHYKD CMeCh CHOBa TIPONYBAJM a30TOM. PEaKIMOHHYIO CMeCh
nepememmBau npu 100°C B Teuenune 18 4. PeakunoHHYO cMeCh (PUIBTPOBANIN Yepe3 CJIOU
Celite® u npombiBany, ucnonsdys EtOAc u HoO. @unpTpar nekaHTUPOBaIN U OpPraHUYECKYIO
¢dasy mnpombiBamy, wucnonb3ys HoO (mBawxnpr), cymmmu Hany MgSOs, oTduibTpoBAM U
KOHLIEHTPUPOBAIH JIO CYXOTO COCTOSIHHs. HEounIneHHyr CMech OYHMINAIN C MOMOIIBI (-
xpomatorpaduu (SIOH ¢ 3epramu HempasumbHON (opmbl, 15-40 Mxm, 25 r GraceResolv
BBeneHue >kunkod (azel (DCM), rpanuent noxswkHOH (asel: renran/EtOAc, ot 90:10 no
60:40) ¢ momyueHueM npomexyTodHoro coenuHenus E2 (622 wmr, 86%) B BHOe KeNTOro
TBEPIOro BELIECTBA.

Coeounenue 21

(3S)-1-(4-{7-Huknonporun-5-[(1R)-1-meTun-1,2,3,4-teTparugponu30X UHOJIUH-2-

kapOoHun|nupasono[ 1,5-almupumuann-2-un}-3-gropdeHun) mupponuans-3-kapOoHoBast

I F
NZ NN,

0 o A 15

KHCJIOTa

()

21

K pactBopy mpomesxyrounoro coenunennss E2 (72,0 mr, 0,13 mmounns) B8 THF (1 mi) u
H,0 (0,5 mx) nobasnsimm moHOrHapat ruapokcuaa aurus (10,9 mr, 0,26 Mmounb). PeakiroHHy0
CMeCh MepeMernTuBajIy npu K.T. B TedeHne 16 4. JloGasmsiiu 10%-Hbiii BoxHbIi pactBop KHSO4
no noctwkeHuss pH 6 u BomHyro (asy skcrparupoBanu, ucnonbdysi EtOAc. OObennHeHHbIE
OpraHMYecKue JKCTPAaKTbl  MpoMbiBanM, ucnoaedys Hp0O, cymmnu Hag  MgSO,,
OT(QUIBTPOBBIBAIN U KOHLIEHTPUPOBAIU MOA BaKyyMoM. OCTaTOK BBICYIIMBAJIN IO BBICOKUM
BakyymMoM 1ipu 60°C B teuenne 2 4, mony4as coenuaeHue 20 (53 mr, 76%) B BUAe TBepIOroO
BeIeCTBA OEKEBOTO IIBETA.

Coeannenue 22

(3S)-1-(4-{ 7-uuknonpornun-S-[(1R)-1-metun-1,2,3,4-reTparuApOnU30X UHOJIUH-2-

kapOonui|nupasono[ 1,5-clnupumuann-2-un § -3-propdeHun) muppoauanH-3-kapOokcaMua
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O AN S%*r oH HATU,DIPEA O o I %‘r NH,
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N o DMF o
R K.T., 214 "
21 22

K cmecu coequnenus 21 (150 mr, 256 mxmonb, unctora 92%) u DIPEA (132 Mk, 767
mkMoib) B DMF (1,4 mi) nobasisiin HATU (146 mr, 384 mxMonb). CMech nepeMemnBaii npu
K.T. B TedeHue 10 muH u nobasmsuiu ammuak (0,5 M B 1,4-nuokcane, 7,6 mu, 3,84 MMOIb).
PeakunoHHYI0 cMech NepeMelluBalyd MpPU K.T. B TedeHue 16 4. BHOCHMIM AOMONHUTENBHOE
kosmuectBo ammuaka (0,5 M B 1,4-muokcane, 2,6 mi, 1,28 MMONB) M PEaKIHMOHHYIO CMECH
nepeMeInuBad Npyu K.T. B TeueHue 5 4. PeakumonHyro cmech pazbaBmsuin H,O, consHbIM
pactBopom u EtOAc. Cnou paspmensuim u opraHuueckyro (asy mnpomeiBaan 1M BOZHBIM
pactBopom NaOH (mBakael) u cojsiHbiM pactBopoM (3 pasa), cymmm Hax MgSOy,
OT(UIBTPOBBIBAIN U KOHLIEHTPHPOBAIHU 1ox BakyyMoM. OcraTok paszdasisuin pactBopom DCM
u MeOH (8:2) u TBepmoe BemecTBO OTPUIBTPOBBIBANN, MONy4as NMepByro ¢pakuuto (16 mr).
QubTpaT KOHIEHTPUPOBAIH B BaKyyMe U ouuinain Guam-xpomarorpadueii (SiOH ¢ 3epHamu
HempaBmIbHO dopmbl, 15-40 mxm, 12 r GraceResolv' , cyxas sarpyska (SiOH), rpaament
nonswkHOM (ase. DCM/MeOH ot 98: 2 no 80:20), monyvast BTOpyro (pakmuro (20 wr).
Bopanwriii cnoit nogkucisuin 3M BogabeiM pactBopoM HCl no pH 1, a 3arem skcrparmposay,
ucnions3yst DCM (mBaknbr), cymumu Hax MgSO4, oTQUIbTpOBBIBAIN M KOHLEHTPHUPOBAIH IO
BAaKyyMOM, mojy4das Tperbio ¢pakuuto (40 mr). @pakuun OOBEOUHSIIM M OuMINAIM (HIdi-
xpomarorpadueti (SiOH ¢ 3epHamu HempaBwibHON Gopmbl, 15-40 mxm, 12 T GraceResolv
cyxas 3arpyska (SiOH), rpaguent noneuxkuoi (assr DCM/MeOH ot 98:2 no 80:20). Ocratok
(34 mr) BBICYIIMBAJU MOJ BHICOKMM BakyyMmoM mipu 60°C B Teuenue 16 4, mojyvasi COeIMHEHHE
22 (30 mr, 22%) B BUAE TBEPAOTO BEIIeCTBA OEKEBOT0 LIBETA.

Coeaunenue 23

(3S)-1-(4-{ 7-uuknonporun-5-[(1R)-1-metun-1,2,3,4-TeTparugpOU30X UHOJIUH-2-

kapOonui|nupazono[ 1,5-clnupumuann-2-un } -3-propdernn )-N-MeTHIuppoTuInH-3-

KapOoKcaMu
N N
Oa A A= ;! _OoH HATU, DIPEA Oa A Ao ) N,_
—b
N 0 DMF N o]
" KT, 214 ®

21 23

K cmecu coenmnenus 21 (150 mr, 256 mxmonb, unucrota 92%) u DIPEA (154 mxa, 895
mkMonb) B DMF (1,4 min) nobGasnsmn HATU (146 wmr, 384 mxmonb). PeaknmoHHYIO CMech
nepeMennBaiy npu K.T. B Teuenue 10 mua u gobasisuu metmnamuH (2,0 M B THF, 448 Mk,

895 MKMomnp). PeakImOHHYI cMech IepeMeIlMBaiu NMpH K.T. B TeueHue 16 4. BHocunu
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NOTOJHUTEIbHOE KojmuecTBo MetmiamuHa (2,0 M B THF, 448 wmkn, 895 wMkmonb) u
PEAKIMOHHYIO CMECh IEpPEeMEIlNBaIM NpPU K.T. B TedyeHHe eme S5 4. PeakimoHHYIO CMech
pasbasmsin H,O, comstabiM pactBopoM u EtOAc. Crou paspensiin u opraHudeckyro (asy
NPOMBIBAIN COJISIHBIM pacTBopoM (3 pasa), cyummnum Han MgSO4, oTQUIBTPOBBIBANIM U
KOHLIEHTPUPOBAJIM 107 BakyyMoM. HeouMIeHHyI0 cMeCh OYHMINAIM C MOMOIIBI (udi-
xpomarorpapun (SiOH ¢ 3epramu HerpaBmibHOH dopMmer, 15-40 mxm, 12 T GraceResolv' ,
cyxas 3arpyska (SiOH), rpagment nonmsuwxkuOl ¢asel. rentan/EtOAc ot 70:30 mo 0:100).
Ocrarok Beimapuaiu BMecte ¢ MeCN, a 3atem - ¢ EtOAc u cyummnm B BBICOKOM Bakyyme IpH
60°C B Teuyenue 16 4, monyuas coemuHenue 23 (72 mr, 51%) B BHOe TBEpAOro BEIECTBA
JKEJITOTO IBETA.

Umunasoll.2-alnupuMuanHbI

Cunres NMPOMEKYTOYHBIX COeTHHEHHH

CuHTe3 NPOMEKYTOYHOIr0 coennuenus 12

o [
N NH;
d
Br + l ‘Y ﬂmﬁr « HBr
2N EtOH \N SN
Br F

A 164
[869569-77-7] [109-12-6] F1
NH,NH; H,0 R
Et;N
EtOH:auokcaH HyN N
90 °C,72 4
F2

Ipomexcymounoe coeounenue F1

2-(4-bpom-2-propdpennn)umunasol 1,2-alnupuMuanH rupoOpomMug

@j‘;‘}—b—m » HBr

F1

Cwmech 1-(4-6pom-2-propdenni)-2-6pom-1-3tanona [869569-77-7] (5,00 r, 16,9 mmonb)
u 2-amuHomupuanaa [109-12-6] (1,61 r, 16,9 mmons) B EtOH (300 mu1) mepememnBanu npu
KHIISTYEHUU ¢ OOpaTHBIM XOJIOAMIBHUKOM B TedeHue 16 4. PeakIMoHHYI0 CMeCh OXJIaXKIaU 110
K.T. ¥ TOJYYEHHBIH OCAaJOK OT(MIBTPOBBIBAIH, MOJNYYasl MEPBYIO MOPLHUIO MPOMEKYTOUYHOTO
coenuaenust F1 (1,2 r, 19%). @unbrpar 4acTUYHO yMNApPHBAIM IMOX BaKyyMOM H OCaJOK
OT(UIBTPOBBIBAJIH, MTOJyYasi BTOPYIO MOpLuio npomexyTodHoro coenunenus F1 (1,4 r, 22%).

IIpomesxcymounoe coeounenue F2

4-(4-bpom-2-propdennn)- 1 H-umnunazon-2-aMmuH

:
HoN
F2

Cwmech mpomexxyrounoro coenunenuss F1 (2,25 r, 6,03 mmons), EtsN (1,26 mu, 9,05
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MMOJIb) U THApa3uHa MoHoruapara (2,34 mi, 48,3 mmonb) B EtOH (70 min) u 1,4-nuokcane (45
mut) nepemernuBany npu 90°C B reuenne 72 4. PeakimoHHY0 CMeCh KOHIIEHTPUPOBAJIM JIOCYXa.
Ocrarok paszbasnsimn, ucnonsdyss H,O u EtOAc. Crnom pasgmemsuin w1 BOmHYHO — (asy
skcrparupoBany, ucnonb3yss EtOAc (omun pas). OObenrHEHHbIE OPraHUYECKHE 3KCTPAKThI
NPOMBIBAJIA COJISHBIM pacTBopoM, cymmiuu Hax MgSO., oThUIbTpOBBIBAIM U PAaCTBOPUTEND
BbImapuBaiy nox BakyymoM. Ocratok (1,54 r) pactBopsuin B DCM. Ocanok oT¢uisTpoBbIBaIN
U CYIIWIH, Toy4asi mpomexxyrouHoe coenunenue F2 (1,01 r, 65%).
CuHTE3 MPOMEKYTOYHOTO coenuHenus 124

MeTun-4-1UKJIONPONUII-2-THAPOKCH-4-0KcoOy T-2-eHoaT

0 0 LIHMDS W
+ ——
v)l\ o Me-THF Ny OMe
-78 to 65 °C, 30 MUH O OH
[765-43-5) [553-90-2] 3arem 0°C pOK.T., 34 124

B cmecy Ouc(tpumermncwmmwn)amuga gurus (500 r, 299 wmomb) B 2-

metunrerparuapodypane (3,5 1) B O-TUTPOBOM peaktope 0Oe3 pyOammku, 00OpyIOBaHHOM

2

MEXaHUYECKUM TIepeMennBanueM, B armochepe azora mpu -78°C 3a 30 MuMH BHOCWIM
LUKJIONPONUIMETUIKETOH [765-43-5] (255 ™y, 2,73 wmoms). [B xome »Toli omepaumu
TeMreparypy noaaepxkusaiu Hiwke -65°C.] Peakunonnyo cMmech nepememusanu npu -70°C B
teuerrie 30 muH, a 3atem 3a 10 mua npu 0°C B armoctepe azora HOOaBIsUIH K PacTBOPY
numertminokcanata [553-90-2] (321 r, 2,72 monp) B 2-merunrerparunpodypane (2,5 x) B 10-
JUTPOBOM peakTope Oe3 pybamku, 000OpyIOBAHHOM MEXaHUYECKOW Mewmaynkou. llomydeHHyro
PEaKIMOHHYI0O CMECh IepeMeIINBAJId B TE€YeHHE 3 Y U MENJEHHO HarpeBajld A0 K.T.
Peakimonnyro cmech racuiu, goOasisisi 3 H. Bonubiid pactsop HCI (2 x). Cnou pasnmensiiu u
BOIHYK (pasy skcrparupoBanu, ucnonbdys EtOAc (aBakabl). OObeqUHEHHbIE OpraHUYECKUe
SKCTpakThl cymmiu Hax MgSOs, OTGUIBTPOBBIBAIM U PACTBOPHUTENb BbINAPUBAIN TOA
BakyyMoM. Heounmennyro cmech (620 r) ouninanu ¢ nomoinbto npenaparuBHoii XXX (SiOH c
3epHAMH HEnpaBWIbHOH (opMel, 15-40 Mxm, 750 r Grace®, Bmpbick sxuakoii passr (DCM),
rpaaveHT nonBukHOM (asbl: rentan/EtOAc, or 90:10 go 70:30), monydass mpOMEKYTOUHOE
coennnenue 124 (468 r, 96%) B Bune OecuerHoro macna. [IpOAyKT KPUCTAJUTU30BAJICS TPH
BBICTABAHUU.
CuHTte3 npomMekyTo4HOTo coenuHenns F3

Mertun-2-(4-6pom-2-prophenmn)-S-uuknonponuiumuaasol 1,2-alnupumuans-7-

KapOoKcHIaT
R 0
HN Z N
Q—@—Er + 3 OMe w
HoN H TOnyon
110°C, 16 M
F2 124

Cwmecpy mpomexyrouHoro coexuHeHust F2 (653 wmr, 2,55 mMMonb) U mpoMeXyTOYHOTO
coennnenus 124 (639 wmr, 3,57 mmonb) B Tonyone (29 mu) nepememusanu rpu 110°C B TeueHne

16 4. PactBoputens ynapusanu pocyxa. Ocratok pactupanu B MeOH u TBepmoe BeliecTsBo
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OT(UIBTPOBBIBAIIH, MONyHast mpoMexkyTouHoe coequHerne F3 (578 mr, 58%).

CuHTe3 npomMexkyTOo4HOTro coenuHenust FS

K 3
KOH
z N’\Nt 2:) =
MeO ~ JQ-\ Br P % J@—@—Er
¢ N EtOH K N
F3

KT,2u4
F4
H
N
(R}
E
"N N
[84010-66-2] Q X ){'}_@_ Br
- N
HATU, DIPEA N
DMF (R
K.T.,184

F5

IIpomesxcymounoe coeounenue F4

2-(4-bpom-2-dpropdennn)-S-muknonponummmuaasol 1,2-a|mupuMuans-7-kapOoKcunaT
F
Sl
KO ‘
F4

Cwmech npomexyrounoro coenunenuss F3 (528 wmr, 1,35 mMmonb) U rugpokcuaa Kaius

KaJIus

(152 wmr, 2,71 mmons) B EtOH (20 mi1) mepeMernnBany npH K.T. B TedyeHHe 2 4. PeakIMOHHYO
cMech o0benuHsuu ¢ Apyrou ¢paxmuei (50 mr, 128 mxmonb). CycneH3uo OTQUIBTPOBBIBAIIH.
TBepmoe BeINECTBO CYIIMIM U BBIMAPUBAIM BMECTE€ C TOJYOJOM (ABaXKIbl), MOJy4ast
npomesxyTouHoe coennnenue F4 (484 mr, 79%).

IIpomesxcymounoe coeounenue F5

(1R)-2-[2-(4-Bpom-2-pTopdenn)-S-unknonponmmumunasol 1,2-alnupumuaus-7-

kapOonu|-1-merun-1,2,3,4-TerparuApoOn30X UHOIHH

E
= N

0 \N);.\}_@‘B’

(R)

F5

K cmecu npomexyrounoro coequnenus F4 (260 mr, 0,63 mmons), (1R)-1-metun-1,2,3,4-
teTparuapounsoxuHonuHa [84010-66-2] (111 wmr, 0,75 mmons) u DIPEA (0,43 mi, 2,52 MmMonb) B

DMF (4 mi) noGasnsanun HATU (477 mr, 1,26 MMmob). PeakiiMoHHYIO CMeCh NepeMeIInBaiy npu
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K.T. B TedeHrne 18 u. PeakumoHHyo cMmech paszbasisuim, ucnoibsdysi HoO, consiHo# pacTBop H
EtOAc. Crnou paznmensiii 1 BoaHyIO a3y skcrparupoBaiu, ucnoib3ys EtOAc. OO0benuHeHHbIE
OpPraHMYECKHUEe KCTPAKThl MPOMBIBAIN COJSIHBIM pacTBOpoM (3 pasa), cyurmm Hag MgSOy,
OT(QUIBTPOBBIBAIN U KOHLEHTPUPOBAIM IOJ BakyyMoM. HeouwnineHHyro cMmech OuMINAIHM C
nomoineto npenapatuBHoi KX (SiOH ¢ 3epHamu HempaBuibHOH ¢Gopmel, 15-40 MM, 24 r
GraceResolv ', Bripbick sxuakoii dhaser (DCM), rpamguent nmoxsuxkHoit (assl: rermras/EtOAc or
90:10 mo 60:40), nony4as npomeskyrounoe coenunerue F5 (306 mr, 96%) B Bune rpssHo-0esoi
TICHBI.

CuHTe3 NpoMe:KyTO4YHOTo coenuHenns F8

Selectiuor®
= N’\>_©’ ___ bmar ~ Nw LiOH. H20
MeD. CHCI3 MeCH THF: l-l20

70°C, 54 KT, 24
F3
fR)
F F
F =
e\ [34010-66-2] Q Y =
0. \N):.N PPACA DIPEA
Li DCM *
0°C A0 K.T., 184
F7 F8

Ipomescymounoe coeounenue F6

Metuin-2-(4-6pom-2-proppernn)-5-uuknonponun-3-gropumunasol 1,2-ajnupumMuans-7-

kapOokcunar
EE x
ZN
-
20
F6

B npoGupky IlInenka nomemanu cMech MPpOMexKyTouHoro coenqunenus F3 (242 mr, 0,62
mmoutb), selectfluor™ (264 mr, 744 mxmons) 1 DMAP (83,0 mr, 0,68 mmois) B CHCl3 (7,5 mi) 1
MeOH (7,5 wmn) nepememumBamu npu 70°C B TeueHwe S5 4. BHocwiM nomonHUTENBHOE
konuuectso selectfluor® (132 wmr, 372 mxmonb) 1 DMAP (45,0 mr, 0,37 MMOJIb) U PEaKIIHOHHYFO
cmech mnepememuBanu npu 70°C B Teuenue 18 u.BHocuam crienyromiee IOMOJHUTEIBHOE
konuuectso selectfluor® (132 wmr, 372 mxmonb) 1 DMAP (45,0 mr, 0,37 MMOJIb) U PEaKIIHOHHYIO
cmech nepememnBainu npu 70°C B TeueHue eue 22 4. PeakMOHHYIO CMeCh KOHLIEHTPHUPOBAJIH
1o BakyyMoM. HeounimeHHyro cMech 0ObeauHsN ¢ Apyrod mapruei (269 mr, 0,69 mmonb) u
ounmanu ¢ nomoupo npenapatusHoi JKX (SiOH ¢ 3epHamu HempaBuibHOH (opmbl, 15-40
MM, 40 r GraceResolv', Brpsick xuakoctu (DCM), rpaguent noasmxsoi (azsr DCM/EtOAc

ot 90:10 mo 70:30). Bropyro oumcTky npoBonunu ¢ nomoinsto npernaparusHoit KX (SiOH c
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3epHaMu HenpaBHIbHON (opmbr, 15-40 mxm, 40 r GraceResolv , Brpsick xuakoctu (DCM),
rpaaueHT mnoxaBwkHON ¢aspl rentaH /(EtOAc/MeOH 9:1) or 90:10 mo 70:30), momydas
npomeskyrouHoe coennnenue Fé6 (153 mr, 29%).

IIpomesxcymounoe coeounenue ¥7

2-(4-bpom-2-propdennn)-5-muxnonponui-3-propumunasol 1,2-alnupumunns-7-

KapOOKCHJIAT JIUTHUS
F F
=~ N R\
;
0 \N,Q_@B
Li
F7

K pactBopy mpomesxyrouyroro coenuHenus: F6 (153 mr, 375 mxmons) B THF (11 mn) u
H,0 (2,5 M) nobasnsim runpokcuaa gutust MoHoruapar (47,2 mr, 1,12 mmons). Peakunonnyro
CMeCh MepeMeIINBaIN NIPU K.T. B T€4eHHUE 2 4. PEaKIIMOHHYI0 CMeCh KOHIIEHTPUPOBAIH A0CYXa U
BBINAPHUBAIIM BMECTE C TOJNYOJIOM (IIBOXIbI), OJy4ast mpoMexxyTouHoe coenuaenne F7 (153 wr,
KOJIY. BBIXOJ]) B BUZE KEITOBATOI'O TBEPAOIO BEIECTBA.

IIpomesxcymounoe coeounenue F8

(1R)-2-[2-(4-bpom-2-pTopdenmn)-S-unknonponmi-3-gropumuaasol 1,2-a|mupuMuais-

7-xapbonun]-1-merun-1,2,3,4-reTparugpon30X MHOIUH

F K

NesSoy

F8

Cwmecp mpomeskyroynoro coenunenuss F7 (138 mr, 0,35 mmons), (R)-1-metmn-1,2,3,4-
teTparuapon3oxuHonuHa [84010-66-2] (62,0 mr, 0,42 mmonb) u DIPEA (304 Mk, 1,76 Mmodb)
B DCM (1 min) nepememmuBanu npu 0°C. Mennenno nobasnsiiu PPACA (50 mac.% B EtOAc,
521 wmxun, 875 mkmonb). Peakunonnyro cmech nepememuBaiu npu 0°C B Teuenune 10 muH, a
3ateM mpu K.T. B TeueHue 18 4. BHocunu pomonuutenbHoe konmudectBo (R)-1-metwn-1,2,3,4-
teTparugpounsoxuHonnHa (26,0 mr, 0,18 mmons) 1 PPACA (50 mac.% B EtOAc, 208 Mk, 350
MKMoub) Tipu 0°C M peakUMOHHYIO CMECh MEpeMEIINBaIN MpH K.T. eme 22 4. PeakunoHHYIO
cMmech pasdasisuty, ucnonssys H,O. Cron pasnensnu u opraHudeckyro (asy SKCTparupoBaIy.
OObenuHeHHBIE OpraHUYecKHe OKCTpakThl cyunum Hag MgSOs, ordunsrpoBBIBAIM U
KOHIIEHTPUPOBAJIN MOJ BAKyyMOM. HEOUnIeHHY0 CMECh OUMIITANN C TOMOLIBIO MPETapaTHBHON
XX (SiOH ¢ 3epHamu HempaBuibHOH (opmbl, 15-40 Mkm, 12 r GraceResolv' , Brpsick
xunkoctu (DCM), rpaaguent nonsuxHOH (assl: rentan/EtOAc ot 90:10 mo 60:40), monyqast
npomesxyrouHoe coennnenue F8 (80 mr, 44%) B Buae >xentoBaToi CMOJIBL.

CHiHTEe3 KOHEYHBIX COeTMHEHHH

Coeaunenue 24
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R P BFK R o
Z N PdCl, PPh N
Br 2 NZQ/U\O
P )-\-N> z > Cs,CO, . \NJQ-N N\ Et
—r
N THF:H,0 N Rh3(CAc),
R} uw, 100 °C, 1.54 R} DCM
K.T,214
F5 F9

F F
o AN, Ay 4—%& o \N)e QE
* N 0P~0E
Trm ) ®
Fio0 {7 parc) F11 (Lprc)

LiOH.H,C
THF:H,0
K.T.204

F
Z ™ \ un Q
) \NJQ'N Q—QH
N
5J
24 (T parc)

IIpomescymounoe coeounenue F9

t

(1R)-2-[5-Uuxnonponui-2-(4-3rennn-2-propdenn)umunasof 1,2-a]nupumuaus-7-

kapOoHwmi|-1-meTun-1,2,3,4-TeTparuApON30X UHOJIUH
E
= "N W
o] '-NJ;P z > W
R}

Fg

Xnopun mnamnaausa(Il) (5,00 mr, 28,8 MKMOJib) BHOCHWIM B IE€ra3upOBAaHHYIO CMECh
npomesxyrouHoro coenuHenus F5 (324 mr, 641 mxmons), Bunnnrpudropbopara kamus (258 mr,
1,92 mmonsb), kapbonara nesus (909 wmr, 2,79 mmonb) u tpudpenmnpochuna (22,0 mr, 83,8
mkmons) B THF uw H,O (9:1, 10 mi). Peakumonnyro cmech HarpeBamu mnpu 100°C B
OIHOMOZIOBOM MHUKPOBOJIHOBOM PEAKTOPE (Biotage® Initiator EXP 60) ¢ BBIXOQHOM MOIITHOCTBIO

or 0 no 400 Bt B Teuenme 1,5 u. JloOaBisuiu AOMOJHUTENBHOE KOJUYECTBO XJIOPHIA
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namwtagusa(Il) (5,00 mr, 28,8 mxmonb) u tpudenundocpuna (22,0 mr, 83,8 mMKMomb) H
peakLMoHHYI0 cmech HarpeBanu npu 100°C B OAHOMOIOBOM MHUKPOBOJHOBOM pEaKTOpe
(Biotage® Initiator EXP 60) ¢ BbixomHoii MomHOCTHIO 0T 0 10 400 BT B Tewenme 1,5 u.
Peaximonnyro cmech pazdasisum, ucnonsdyst EtOAc u H,O. Cron pasnesnsiiu 1 OpraHMYecKyro
¢da3zy mnpombiBanyu, wucnonasdys H»O, sBeicymuBanu Hag MgSO4, ordunsTpoBBHIBANIN U
KOHLIEHTPUPOBAJIU NoJ BakyyMoM. HeounineHHyo cMech OYMIIAIN C TOMOLIBIO NPenapaTuBHON
XX (SiOH ¢ 3epHamu npaBunbHO# (Gopmbl, 30 Mkm, 12 T Interchim®, Brpbick skuakoil hassi
(DCM), rpamuent mnoxemwkHOW ¢asbl. renran/EtOAc or 90:10 nmo 60:40), mnonyyas
npomMexxyTouHoe coenuHenre F9 (207 mr, 71%) B Buae TBEpAOro BeIIECTBA TPS3HO-0ENIOro
BETA.

IIpomesxcymounvie coeounenusa F10 u F11

F10: Orun-mpanc-2-(4-{ S-unxnonponui-7-[(1R)-1-metnn-1,2,3,4-
TeTPAruapON30XMHOIHNH-2-KapOoHui | umunasol 1,2-alnupumuans-2-mn § -3-
dbropdhenun)unkionponan- 1 -kapOokcuIar

F11: Otun-yuc-2-(4-{5-uuxnonponuin-7-[(1R)-1-merun-1,2,3,4-reTparuApoM30X HHOINH-

2-kapbonun Jumunasol 1,2-a|mupumunun-2-un §-3-propdennn)uukaonponas- 1 -kapOokcunar

F F
Z N 0 ~ N
o \NJQ—@MQ_« o *le"'q
OEt 3
N N O%OEt
(] ®
F10 (7 panc) F11 (1urc)

B armocdepe a3oTa ¢ MOMOIIBIO IIMPULIEBOrO Hacoca B TedeHue 40 MUHYT pacTBOp
stunanaszoanerata [623-73-4] (150 wmxn, 1,21 mmons) B8 DCM (4 M) BHOCHIM B CMECh
npomexytouHoro coenunenust F9 (182 mr, 402 mxmosb) u aumepa auerara poxaus (9,00 wr,
40,7 mxmonab) B DCM (9 mut). PeakiMoHHYHO CMeCh MepeMeLIBaid MPH K.T. B TEYSHHE 3 .
JlononHUTENbHOE KONMM4YecTBO sTHiaauaszoaunerara (150 mxm, 1,21 mmons) B DCM (4 wmn)
BHOCWJIM C TMOMOIIBIO INMPHULEBOrOo Hacoca B TeueHne 40 MHH U PEAKLUOHHYIO CMeCh
NMepeMelInBail MpU K.T. B TedeHUe 18 4. PeakuMOHHYIO CMeChb KOHLIEHTPUPOBAIU TMOI
BakyyMoM. HeouuIeHHy0 cMech ouuinanu ¢ nomoinsto npenaparuaoii KX (SiOH ¢ 3epHamu
HempaBuiabHON (opmbl, 15-40 mxm, 24 T GraceResolv , Bopbick sxuakoil (aszsr (DCM),
rpaaueHT noAaBrkHOH ¢as3bl: rentan/EtOAc ot 90:10 no 70:30), monyvast Tpu $pakiuy B BHIE
cMmecH uactepeon3omepoB (76 mr). @pakuuy CHOBA OYHUINAIH C IIOMOINBIO MpenapaTuBHOM KX

(SiOH ¢ 3epHamu HempaBwibHOI hopMbl, 15-40 mkm, 40 T GraceResolv , BIPBICK SKHIKOIX

¢daspr (DCM), rpaguent noxsuxkHON (aszel: rentan/EtOAc or 100: 0 mo 70:30), momydvas
npomesxyrouHoe coenuaenue F10 (25 mr, 12%), npomexxyrounoe coenuaenne F11 (11 mr, 5%)
U cMmech npoMexxyTouHbix coenuHennii F10 u F11 (7 mr, 3%).

Coeounenue 24

mpanc-2-(4-{5-Huxnonponun-7-[(1R)-1-metun-1,2,3,4-terparuipon3oX uHOINH-2-

kapOoHu|umunasol 1,2-alnupumuans-2-un § -3-¢propdeHun)uukionponas- 1 -kapooHoBas
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F, 3
/N\ o] . " "N (o]
LiOH.H,O \
0 N /£;>_—Z::>"“<j-iz : > O & /LZ}F_Z::>“"<J-‘Z
N N~ "N MH
N N

KHCJIOTa

OEt THF:H,0

K.T., 20M
R R}

F10 (T paHc) 24 (T paHc)

B pactBop npomesxxytounoro coequnenus F10 (25,0 mr, 46,4 mxmons) B THF (0,8 mn) u
H>O (0,4 mu) BHOCWIM ruapokcuaa autust monoruapar (5,87 mr, 0,14 mmons). PeakunonHyro
CMech MepeMeInnBaIu NMpu K.T. B TeueHHe 20 4. PeakunoHHy0 cMechb pa30aBIsUId COJSTHBIM
pactBopoMm u nobapisuin 10%-ubiii BogHbili pactBop KHSOs m DCM. Crnou pasgensiu u
BOIHYIO (hasy skctparupoBanm, ucnoie3ys DCM (mBaxnbl). OObennHEHHBIE OpPraHHYECKUE
SKCTPaKThl MPOMBIBAJIA PACTBOPOM BOABI M cojsiHoro pacteopa (1:1), cymummu Ham MgSOa,
OT(UIBTPOBBIBAIN U BBIIAPUBAIIN ITOJT BAKYYMOM. HeounieHHyo cMech OYHINAIN C TOMOIIBIO
npenaparusHoit XXX (SiOH ¢ 3epHamu HempasmibHOH (opmsr, 15-40 Mxm, 4 r GraceResolv'
BIpbICK xkHUAKOH (a3el (DCM), rpaguent nonsuxuoi ¢azsl: DCM/MeOH ot 100:0 no 96:4).
Ocratok (19 mr) ounimanu ¢ mOMOIIbIO xpomarorpaduu ¢ obparmenHoi dasoii (C18 ¢ 3epHamu
ceprueckoii hopmbl, 25 mkm, 40 r YMC-ODS-25, cyxas sarpyska (Celite®), rpamment
nonsikHOM (a3er: 0,2% BomH. NH4HCO3/MeCN ot 85:15 mo 45:55). @pakuuu, conepskammie
npoaykt, obowemmusyin U podbasmsin 1H. Bomubiii pactBop HCl mo pH 1. Bopwsblii croit
SKCTPArupoBaiy TPHKbL, ncnoib3yss DCM. O0bequHeHHbIE OPraHMYeCKUe 3KCTPAKThI CYLIIIIN
Han MgSOy4, oTpuapTpoBBIBANIN M KOHLIEHTPUPOBAIN 1O BakyyMoM. TBepaoe Beuectso (14 r)
O4MIIaIH ¢ oMoIbio HexupaiabHoi CK®-xpomarorpaduu (HenoxsuxkHast paza: CHIRALPAK
AS-H, 5 wkm, 250x20 wmm, noaswxkHas ¢aza: 70% CO,, 30% MeOH). Ocrarok
comobummuposanu B MeOH (2 mi), pasdasisuin Bonoit (10 mit) v muopuinu3npoBajy, moayvast
coenunenue 24 (7 mr, 30%) B BHJIE paCcChIMYATOrO TBEPAOIO BEIECTBA OEJIOTro I[BETA.

Coenuenus 25 u 26
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IIpomesxcymounoe coeounenue F12

Atun-mpanc-2-(4-{ 5-uuknonponui-3-¢prop-7-[(1R)-1-meTun-1,2,3,4-
TETParuapPON30XHHOINH-2-KapOoHui | umunasol 1,2-alnupumuann-2-un § -3-

dropdhenun)unkionponan- 1 -kapOokcuIar

T

F12

B cmecey mpomexyrtounoro coenunenus: F8 (70,0 mr, 134 MKMOIb), MPOMEKYTOYHOTO
coenunenust 15 (yuc:mpanc 12:88, 32,4 mr, 147 mxmoinb) u kapOonara nesust (121 wmr, 372
MkMosib) B Toayone (1,5 mi) 1 H,O (150 mxi) B arMocdepe asora Baocun cataCxium A® (11,1
mr, 31,0 Mkmonib) U anetat namianus (5,06 mr, 22,5 MkMoJib). PeaklilMOHHYIO CMeCh POy BaJIH
azoroM u nepememuBanmu npu 100°C B TeueHue 18 u. PeakimoHHYHO cMech pa3OaBisuiy,
ucnone3ysi EtOAc u H,O. Crou pasnensiiv u BOIHYIO a3y dKCTparupoBajy, ucnobssys EtOAc.
OObenMHEHHBIE OPTAaHUYECKUE SKCTPAKTHI IMPOMBIBAIN COJISTHBIM PACTBOPOM, CYIIMJIH Ha
MgSO.,, oTQUIBTPOBBIBAIN U BBIMIAPUBAIN MMOJ BaKYyMOM. HEOUHIEHHYI0 CMECh OUMINAIH C
nomoteto npenapatuBHoi KX (SiOH ¢ 3epHamu HempaBwibHOH (Gopmbel, 15-40 MkMm, 12 1

GraceResolv', Brpbick sxuakoii dassr (DCM), rpaguent nmoasmkuOi dassr rentas/EtOAc, ot

100:0 mo 70:30), monydas npomexxyrouHoe coenunenune F12 (yuc:mpanc 85:15, 56 mr, 75%) B
BUE OECLIBETHON CMOJIBI.
Coeounenus 25 u 26

25: mpanc-2-(4-{5-unknonponui-3-drop-7-[(1R)-1-metun-1,2,3,4-

TeTParuapON30XMHOINH-2-KapOoHui|umunasol 1,2-alnupumuans-2-un § -3-

¢dTopdernn)unkionponan- 1 -kapOoOHOBas KUCIOTA
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26: yuc-2-(4-{5-muxnonponun-3-grop-7-[(1R)-1-meTmn-1,2,3,4-
TeTParuapON30XMHOINH-2-KapOoHui|umunasol 1,2-alnupumuans-2-un § -3-

dTopdennn)unkonponan-1-kapOoOHOBas KUCIOTA

F

F
RO, (LR

07 OH

R R

25 (1 panc) 26 (ync}

Mounoruapar rugpokcuna Jjutus (12,7 wmr, 302 MKMOnb) BHOCHJIM B PacTBOP
npomexkyTouHoro coequnenust F12 (yuc:mpanc 85:15, 56,0 mr, 101 mxmons) B THF (1,8 M) u
H,O (0,3 mu1). PeakimoHHYIO0 CMeCh MEepeMeIInBaIN MPU K.T. B TeueHHe 16 4. PeakunoHHYIO
cMech pa30aBIsUIM COJSIHBIM pacTBopoM u nodasisiin 10% Boasblid pacteop KHSO,. Bopnyro
dazy skcrparupoBanu, ucnoib3yst EtOAc (nBaxnbl). OObequHEHHBIE OPTaHUYECKHE SKCTPAKTHI
npombiBaiy, ucnonb3yst HyO, cymmnn vag MgSO., oTguabTpoBbIBAIN U KOHIEHTPUPOBAIH MO
BakyyMOM. CMecCh OYHMINAIA C TOMOIIBK) HEXUPAJbHOH CBEPXKPUTHUECKOH (DIIFOMAHOM
xpomartorpadun (HemonsrskHas (asza: mudTHIaMUHONpONUI 5 MM, 150%30 MM, mOmBHIKHAs
daza: 50% CO,, 50% MeOH), momyuas 2 ¢pakumu: A u B. ®pakumo A (15 wmr)
comobunmmuposanu B MeCN (2 mu), pasdasisuin Bonoit (10 M) u muounu3npoBaiy, nonyyast
coenuaenne 25 (15 wmr, 28%) B BHIE JKENTOBATOTO PACCBHITYATOTO TBEPAOrO BEIIECTBA.
@pakuuro B (18 mr) comobmmusupoBann B MeCN (2 i), pasbasmsuin Bogod (10 mm) u
TMoGUIN3UPOBAIIH, ToTy4as coennHeHne 26 (18 mr, 34%) B Buze JKENTOBATOrO PacChIIUaTOro
TBEPAOIO BELIECTBA.

Coennnenne 27

F
Z NN 7s) NN N(j
Nes S e ot e o

-
Pd{OQAc), XantPhos N
(R) Cs;C0; R}
AWOKCaH
100 °C, 174

F13

~ "N A\ ::]
LiOH.H,0 s! \N){‘N: C by LOH
. il

THF:H,0 N G
K.T., 204 )
27

Ipomexcymounoe coeounenue F13

Metun (3S)-1-(4-{5-uuknonpomun-7-[(1R)-1-metun-1,2,3,4-reTparuApOn30X UHOIUH-2-
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kapOonun|umunasol 1,2-almupumuann-2-un § -3-¢ropdeHnn) muppoauanH-3-kapOokcuiar

E

O Axyy A= -‘.iﬁ,om

R

F13

B repmeruunyro mpoOHpKy 3arpykaiu mpomexytouHoe coenmnenue F5 (251 wr, 497
MKMOJIb), (S)-MeTUInmupponuauH-3-kapobokcunara rugpoxyuopun [1099646-61-3] (98,7 mr, 596
MKMOJIb), kKapOoHat nesust (485 wmr, 1,49 mmonp) u XantPhos (28,7 wmr, 49,7 mMkmonb) u
npoayBainu a3zotom. JlobGasmsuim 1,4-muokcan (7,5 M) U CMeChb CHOBa MPOIYBAJU a30TOM.
Brocunu anerar namutagus (11,2 mr, 49,7 MkMouib). PeakIIMOHHYIO CMeCh MPOYBAIN a30TOM U
nepememmBau npu 100°C B Teuenue 17 4. PeakimoHHyr0 cMech pa3OaBIsIN, HCIONB3YS
EtOAc u H>O. Cron paznensuin v BOIHYIO a3y dKCTparupoBaiiu, ucnoib3ysi EtOAc (nBaxkmbi).
OObennHEHHBIE OPraHMYECKHUE SKCTPAKTHI MPOMBIBAIN COJISTHBIM PACTBOPOM, CYIIWJIM HaH
MgSOj, OTGUIBTPOBBIBATIN U PACTBOPUTEIH BHIAPUBAIIH IO/ BaKyyMoM. HeounimeHHyo cMech
ounmanu ¢ nomompero npenapatusHoi KX (SiOH ¢ 3epHamu HempaBmibHOU (opmbl, 15-40
MkM, 12 T Grace®, Brpbick sxunkoii hassr (DCM), rpaxuenT moxsikHON (assr: rentan/EtOAc,
ot 90:10 mo 50:50), monyuas npomexxyrouHoe coenunenue F13 (187 mr, 68%) B Bune xentoit
TIEHBI.

Coeounenue 27

(35)-1-(4-{5-Huknonporun-7-[(1R)-1-meTun-1,2,3,4-reTparugpon30X UHOJIUH-2-
kapOonmn|umunaszo[ 1,2-alnupumuaus-2-un } -3-gropdennn) nupponuaus-3-kapOoHoBast

KHUCJI0Ta

]

27

K pactBopy npomesxyrounoro coenunernst F13 (175 mr, 316 mxmons) B THF (4,2 mn) u
H,0 (1,8 mur) noGasnsimn MoHOTHApPAT ruapokcuna autus (40,0 mr, 953 mMxmonb). PeakunoHHyO
CMeCh MepeMeIlnBaIN MpH K.T. B TeueHne 20 4. PeakunoHHYI0 cMech pa3OaBisuid COJISIHBIM
pactBopoM u nobasisuin 10% Bomubiil pacteop KHSO4 1 DCM. Criou pa3gensii U BOIHYIO
¢asy skcrparuposanu, ucnonb3yss DCM (aBakner). OObenMHEHHbIE OPTaHMYECKHE SKCTPAKThI
npombeiBai pactBopoM H,O u paccoma (1:1), cymmmmm nag MgSO4, OTOUIBTPOBBIBAIN U
KOHLIEHTpUpPOBadu Mnoj BakyymMoM. Heouumennyro cmecy pactupanu ¢ MeOH. Tsepnoe
BEIECTBO OT(MIBTPOBBIBAIM U BHICYIIHUBAIU B riyOokoM Bakyyme mpu 5S0°C B Teuenue 3 d,
nony4asi coequHeHue 27 (146 mr, 86%) B BUIe TBEPAOTO BEIIECTBA KEITOTO LIBETA.

Coeaunenue 28
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(3S)-1-(4-{5-uuknonporun-7-[(1R)-1-metun-1,2,3,4-reTparuApou30X UHOJIUH-2-

kapOoHu|umunasol 1,2-almupumuann-2-un §-3-gropdeHmnn) muppoauanH-3-kapOokcaMua

. K

W );}_G_‘\Olgl oM HATU, DIPEA S A Y NH;
I - ¥

N DMF

R) K.T., 184 R

27 28

Cwmech npomexyTouHoro coeaunenust 194 (107 mr, 198 mxmons), HATU (113 wmr, 297
mkMmoib) u DIPEA (107 Mk, 0,62 mmonb) B DMF (5,4 mi1) nepeMernnBajiy npu K.T. B TedeHue |
4y, JloGaBmsiu ammuak (28% B HO, 68 wmxi, 1,00 MMONB) W pPEaKIUOHHYK) CMECh
nepeMenInBaiyd Mpu K.T. B TeueHue 18 4. PeakunoHHyto cMmech pasbasisuim, ucnonbdys H,O u
EtOAc. Cnou paznmensuii u BOAHYHO (hasy sSkcrparupoBanu, ucnojsdysi EtOAc (mBaskmser).
OObennHEHHBIE OPTaHMYECKHE 3KCTPAKTHI MMPOMBIBAIIM COJITHBIM PacTBOPOM (3 pasa), CyLIMIIH
Han MgSO.4, oTGUIBTPOBBIBAIM M KOHLIEHTPHPOBAIH MOJ BaKyyMOM. HeouHIeHHYI0 cMech
ounmanu ¢ nomompo npenapatusHoi KX (SiOH ¢ 3epHamu HempamibHOU (opmbl, 15-40

mkM, 12 T GraceResolv , Bopbick sxumkoii dassr (DCM), rpagueHT NOZBUKHON (Bassr

DCM/MeOH or 100:0 mo 96:4). Ocrarok pactupaaun B MeOH. Tsepmoe BemecTBo
OT(UIBTPOBHIBAIN U BBICYIIMBAIN B IIIyOOKOM Bakyyme mpu S0°C B Teuenue 20 u, momydas
coenuHenue 28 (71 mr, 66%) B BUAE TBEPAOrO BELIECTBA JKEJITOTO I[BETA.

C. UnenTudukanus coenHeHNs

1H AMP

CriexTpsl 'H SMP samuceBanu Ha cnektpomerpe Bruker Avance DRX 400 c¢

NpUMEHEHHEM BHYTpPEHHEH JeiirepueBoll  craOMiM3alUK, OCHAIIEHHOM PEBEPCUBHON
U3MEPUTENIbHON TOJIOBKOM MJIi JE€TeKTUPOBAaHMs IBOMHOIO pe30HaHCa ('H, B, SEI) ¢ z-
rpagventamMu U padoraromem npu 400 MI' mist mporona u npu 100 MI'n anst yriepona, a
Takke Ha cnektpomerpe Bruker Avance 500 MI'1, OCHAalEHHOM W3MEPHUTEIbHOW T'OJIOBKOM
Bruker 5 mm BBFO ¢ z-rpaguentamu u padoraromem npu S00 MI'y nnst nmporona u npu 125
MI'q nns yrnepoaa.

SIMP-criekTpbl 3aUCHIBATIHN MPH TEMIIEPAType OKPYIKAFOINEH CpPEenbl, €CIM He YKa3aHO
UHOE.

JlaHHBbIE MTPHUBEIEHBI CIEAYIOIIUM 00pa30oM: XMMHYECKHH CIABUT YKa3aH B MIJUTMOHHBIX
nonsix (ppm) otHocuTenbHO TMS (6=0 ppm), KOTOpBII MPUMEHSUIM B KayeCTBE BHYTPEHHETO
CTaHIApTa, HMHTETrPalMs, MYJbTHIUIETHOCTh (S=CHHIJIET, d=nyOser, t=TpuIUieT, (=KBapTeT,
(UIN=KBUHTYIUIET, SEX=CEKCTYIUIET, M=MYJbTHILIET, D=IDUPOKUI WM HX KOMOMHAIWs),
KOHCTaHTa(KOHCTAHTBI) B3anMoneHcTBrs J yka3aHa(yka3aHsl) B repuax (I'm).

Coeaunenue 1

OcHosBHoii poramep (80%)

'H SIMP (500 MI', DMSO-dg) & ppm 12,37 (br s, 1H), 7,93 (s, 1H), 7,80 (t, J=8,4 Iy,
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1H), 7,54 (s, 1H), 7,16-7,34 (m, 4H), 7,14 (dd, J=12,8, 1,4 ', 1H), 7,11 (dd, J=8,2, 1,6 I'uy, 1H),
7,05 (s, 1H), 6,51 (br s, 1H), 5,47-5,61 (m, 1H), 3,83-3,98 (m, 1H), 3,38-3,59 (m, 1H), 2,98-3,10
(m, 1H), 2,95 (q, J=7,3 I'u, 2H), 2,78 (br d, J=15,8 I'y, 1H), 2,43-2,48 (m, 1H), 1,87-1,93 (m,
1H), 1,52 (br d, J=6,6 I', 3H), 1,40-1,49 (m, 2H), 1,37 (brt, J=6,9 I'u, 3H).

MuHopHbIH potamep (20%)

'H SIMP (500 MI', DMSO-dg) & ppm 12,37 (br s, 1H), 7,93 (s, 1H), 7,80 (t, J=8,4 Iy,
1H), 7,54 (s, 1H), 7,16-7,34 (m, 4H), 7,14 (dd, J=12,8, 1,4 I'u, 1H), 7,11 (dd, J=8,2, 1,6 'y, 1H),
7,05 (s, 1H), 6,51 (br s, 1H), 4,94-5,11 (m, 1H), 4,39-4,60 (m, 1H), 3,38-3,59 (m, 1H), 2,98-3,10
(m, 1H), 2,95 (q, J=7,3 T'u, 2H), 2,78 (br d, J=15,8 'y, 1H), 2,43-2,48 (m, 1H), 1,87-1,93 (m,
1H), 1,52 (br d, J=6,6 ', 3H), 1,40-1,49 (m, 2H), 1,37 (brt, J=6,9 I'u, 3H).

Coeaunenue 2

'H SIMP (500 MI't, DMSO-dg) & ppm 7,86 (s, 1H), 7,75 (t, J=8,4 I', 1H), 7,48 (s, 1H),
7,27-7,40 (br s, 1H), 7,13-7,23 (m, 4H), 6,98-7,07 (m, 3H), 6,54-6,85 (br s, 1H), 6,48 (s, 1H),
5,37 (br's, 1H), 4,10 (br s, 1H), 3,41 (br t, J=11,2 T'u, 1H), 2,91-3,03 (m, 4H), 2,78 (br d, J=16,1
I'n, 1H), 2,27-2,33 (m, 1H), 1,89-1,95 (m, 1H), 1,52 (d, J=6,6 I'u, 3H), 1,37 (t, J=7,4 I'n, 3H),
1,19-1,25 (m, 1H).

Coeaunenue 3

'H SIMP (400 MI', DMSO-dg) & ppm 12,51 (br s, 1H), 7,79 (s, 1H), 7,67 (t, J=8,8 I,
1H), 7,49 (s, 1H), 7,21-7,34 (m, 1H), 7,17 (br s, 3H), 6,94 (s, 1H), 6,39-6,51 (m, 3H), 5.48 (s,
1H), 3,94 (s, 1H), 3,41-3,54 (m, 3H), 3,33-3,40 (m, 2H), 3,17-3,26 (m, 1H), 2,97-3,08 (m, 1H),
2,89-2,97 (m, 2H), 2,77 (br d, J=15,2 'y, 1H), 2,12-2,28 (m, 2H), 1,52 (br d, J=6,6 I'y, 3H), 1,36
(brt, J=7,3 T'y, 3H).

Coeaunenue 4

OcHoBHoi1 poTramep (70%)

'H AMP (500 MI't;, DMSO-ds) 8 ppm 12,39 (br s, 1H), 8,07 (t, J=8,0 ', 1H), 7,76 (br s,
1H), 7,32 (br s, 1H), 7,06-7,26 (m, 6H), 6,86 (br s, 1H), 5,58 (br s, 1H), 3,71-3,84 (m, 1H), 3,43-
3,54 (m, 1H), 3,16-3,26 (m, 2H), 2,93-3,09 (m, 1H), 2,70-2,87 (m, 1H), 1,90-1,97 (m, 1H), 1,36-
1,55 (m, 8H), 1,23 (br s, 1H).

MuHopHbIi poramep (30%)

'H AAMP (500 MI't;, DMSO-ds) & ppm 12,39 (br s, 1H), 8,07 (t, J=8,0 ', 1H), 7,76 (br s,
1H), 7,06-7,26 (m, 7H), 6,79 (br s, 1H), 4,90 (br s, 1H), 4,55 (br s, 1H), 3,43-3,54 (m, 1H), 3,16-
3,26 (m, 2H), 2,93-3,09 (m, 1H), 2,70-2,87 (m, 1H), 1,90-1,97 (m, 1H), 1,36-1,55 (m, 8H), 1,23
(brs, 1H).

Coeaunenue S

OcHoBHoii potamep (70%)

'H AAMP (500 MI';, DMSO-de) & ppm 12,06 (br s, 1H), 7,97 (t, J=7,9 ', 1H), 7,26 (br d,
J=7,6T'uy, 1H), 6,96-7,20 (m, 6 H), 6,55-6,70 (m, 1H), 5,58 (q, J=6,5 I'y, 1H), 3,51-4,08 (m, 4H),
3,34-3,47 (m, 1H), 2,74-3,13 (m, 4H), 2,60-2,70 (m, 1H), 1,80-1,88 (m, 1H), 1,45 (d, J=6,9 I'Ly,
3H), 1,27-1,42 (m, SH).

MuHopHbIi poramep (30%)
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'H SIMP (500 MI', DMSO-dg) & ppm 12,06 (br s, 1H), 7,96 (t, J=7,6 ', 1H), 6,96-7,20
(m, 7H), 6,55-6,70 (m, 1H), 4,65-4,79 (m, 1H), 4,52-4,60 (m, 1H), 3,51-4,08 (m, 3H), 3,34-3,47
(m, 1H), 2,74-3,13 (m, 4H), 2,60-2,70 (m, 1H), 1,80-1,88 (m, 1H), 1,27-1,42 (m, 8H).

Coeaunenue 6

OcHosHoii poramep (70%)

'H SIMP (400 MI', DMSO-ds) & ppm 12,39 (br s, 1H), 8,07 (t, J=7,8 T'u, 1H), 7,32 (d,
J=7,6 I'u, 1H), 7,09-7,27 (m, 6H), 6,65 (d, J=6,1 'y, 1H), 5,62 (q, J=6,6 ', 1H), 3,65 (br dd,
J=13,9, 3,8 'y, 1H), 3,44-3,56 (m, 1H), 2,82-2,98 (m, 1H), 2,68-2,78 (m, 2H), 1,89-2,00 (m,
1H), 1,52 (d, J=7,1 I'y, 3H), 1,39-1,48 (m, 2H), 1,11-1,19 (m, 2H), 0,97-1,08 (m, 2H).

MuHopHbIi poramep (30%)

'H SIMP (400 MI'y, DMSO-dg) & ppm 12,39 (br s, 1H), 8,06 (t, J=7,8 'y, 1H), 7,09-7,27
(m, 7H), 6,65 (d, J=6,1 I'y, 1H), 4,82 (q, J=6,6 I'u, 1H), 4,59 (br d, J=13,6 I'u, 1H), 3,24-3,29
(m, 1H), 2,82-2,98 (m, 2H), 2,68-2,78 (m, 1H), 1,89-2,00 (m, 1H), 1,39-1,49 (m, 5H), 1,11-1,19
(m, 2H), 0,97-1,08 (m, 2H).

Coeaunenue 7

OcHoBHol1 poTamep (65%)

'H SIMP (500 MI', DMSO-d) & ppm 7,96 (t, J=8,8 I'r, 1H), 7,67 (br s, 1H), 7,31 (br s,
1H), 7,14-7,28 (m, 3H), 6,94 (d, J=4,1 I'u, 1H), 6,77 (br s, 1H), 6,51 (dd, J=8,8, 2,2 I', 1H),
6,43 (dd, J=14,7, 2,0 I', 1H), 5,58 (br s, 1H), 3,78 (br d, J=10,4 I', 1H), 3,47 (br d, J=6,9 I'Ly,
3H), 3,14-3,24 (m, 3H), 3,08-3,15 (m, 1H), 2,90-3,07 (m, 1H), 2,75 (br d, J=17,3 I', 1H), 2,11-
2,24 (m, 2H), 1,52 (d, J=6,6 I', 3H), 1,34-1,46 (br s, 3H).

MunopHbIi poramep (35%)

'H SIMP (500 MI't;, DMSO-dg) 8 ppm 7,96 (t, J=8,8 I'ny, 1H), 7,67 (br s, 1H), 7,14-7,28
(m, 3H), 7,10 (br s, 1H), 6,94 (d, J=4,1 I'y, 1H), 6,70 (br s, 1H), 6,51 (dd, J=8,8, 2,2 I', 1H),
6,43 (dd, J=14,7, 2,0 I'u, 1H), 4,90 (br s, 1H), 4,55 (br s, 1H), 3,47 (br d, J=6,9 I'y, 3H), 3,14-
3,24 (m, 2H), 3,08-3,15 (m, 1H), 2,90-3,07 (m, 2H), 2,79-2,87 (m, 1H), 2,11-2,24 (m, 2H), 1,52
(d, J=6,6 I'u, 3H), 1,34-1,46 (br s, 3H).

Coeaunenue 8

OcHoBHoii potamep (60%)

'H SIMP (500 MI', DMSO-dg) & ppm 7,97 (t, J=8,8 I'r, 1H), 7,68 (br s, 1H), 7,51 (br s,
1H), 7,08-7,35 (m, 4H), 7,00 (br s, 1H), 6,95 (d, J=3,8 'y, 1H), 6,78 (br s, 1H), 6,51 (dd, J=8,8,
1,9 T'u, 1H), 6,43 (dd, J=14,8, 1,6 I'u, 1H), 5,58 (br s, 1H), 3,78 (br d, J=8,5 I'y, 1H), 3,44-3,53
(m, 2H), 3,35-3,44 (m, 2H), 3,14-3,24 (m, 2H), 3,08 (br quin, J=7,6 I'u, 1H), 2,92-3,12 (m, 1H),
2,75 (br d, J=14,8 'y, 1H), 2,15-2,25 (m, 1H), 2,05-2,14 (m, 1H), 1,52 (d, J=6,6 I'y, 3H), 1,41
(brs, 3H).

MuHopHbIi poramep (30%)

'H SIMP (500 MI', DMSO-ds) & ppm 7,97 (t, J=8,8 I', 1H), 7,68 (br s, 1H), 7,51 (br s,
1H), 7,08-7,35 (m, 4H), 7,00 (br s, 1H), 6,95 (d, J=3,8 'y, 1H), 6,71 (br s, 1H), 6,51 (dd, J=8,8,
1,9 T'u, 1H), 6,43 (dd, J=14,8, 1,6 I'y, 1H), 4,90 (br s, 1H), 4,55 (br s, 1H), 3,44-3,53 (m, 1H),
3,35-3,44 (m, 2H), 3,27-3,31 (m, 1H), 3,14-3,24 (m, 2H), 3,08 (br quin, J=7,6 I'y, 1H), 2,92-3,12
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(m, 1H), 2,79-2,88 (br s, 1H), 2,15-2,25 (m, 1H), 2,05-2,14 (m, 1H), 1,52 (d, J=6,6 I', 3H), 1,41
(brs, 3H).

Coeaunenue 9

OcHoBHol1 poramep (65%)

'H ssmMP (500 MI'u, DMSO-dg) 6 ppm 7,91-8,01 (m, 1H), 7,33 (br d, J=7,6 T'u, 1H), 7,23
(br t, J=7,6 I'y, 1H), 7,07-7,21 (m, 2H), 6,84-7,00 (m, 1H), 6,32-6,74 (m, 3H), 5,63-5,72 (m,
1H), 4,63-4,72 (m, 1H), 3.,44-3,55 (m, 3H), 3,32-3,38 (m, 2H), 3,13-3,22 (m, 3H), 2,85-3,01 (m,
1H), 2,66-2,78 (m, 1H), 2,37 (br s, 3H), 2,13-2,27 (m, 2H), 1,54 (br d, J=6,0 ', 3H), 1,32-1,45
(m, 3H).

MuHopHbIi poramep (35%)

'H SIMP (500 MI', DMSO-dg) & ppm 7,91-8,01 (m, 1H), 7,07-7,21 (m, 4H), 6,84-7,00
(m, 1H), 6,32-6,74 (m, 3H), 4,74-4,79 (m, 1H), 3,44-3,55 (m, 3H), 3,32-3,38 (m, 3H), 3,13-3,22
(m, 3H), 2,85-3,01 (m, 2H), 2,31 (br s, 3H), 2,13-2,27 (m, 2H), 1,32-1,45 (m, 6H).

Coeaunenue 10

OcHosBHoii poramep (70%)

'H SIMP (500 MI'y, DMSO-de) & ppm 7,98 (t, J=8,8 T'i, 1H), 7,51 (br s, 1H), 7,32 (br d,
J=7,6 T'u, 1H), 7,23 (br t, J=7,1 I'u, 1H), 7,09-7,21 (m, 2H), 6,96-7,06 (m, 3H), 6,50-6,58 (m,
1H), 6,45 (br dd, J=14,8, 1,9 I'y, 1H), 5,62 (q, J=6,2 ', 1H), 3,65 (br d, J=14,8 I', 1H), 3,50
(br t, J=8,8 I'y, 2H), 3,34-3,44 (m, 3H), 3,09 (quin, J=7,5 I'y, 1H), 2,82-2,95 (m, 1H), 2,68-2,77
(m, 2H), 2,16-2,24 (m, 1H), 2,05-2,15 (m, 1H), 1,52 (d, J=6,6 I'n, 3H), 1,15 (br d, J=8,5 I'y, 2H),
0,96-1,08 (m, 2H).

MunopHbIi potamep (30%)

'H SIMP (500 MI't, DMSO-dg) & ppm 7,97 (t, J=8,8 I'ni, 1H), 7,51 (br s, 1H), 7,09-7.21
(m, 4H), 6,96-7,06 (m, 3H), 6,50-6,58 (m, 1H), 6,45 (br dd, J=14,8, 1,9 I'y, 1H), 4,81 (q, J=6,6
I'u, 1H), 4,55-4,63 (m, 1H), 3,50 (br t, J=8,8 I'y, 2H), 3,34-3,44 (m, 2H), 3,24-3,30 (m, 1H),
3,09 (quin, J=7,5 'y, 1H), 2,82-2,95 (m, 2H), 2,68-2,77 (m, 1H), 2,16-2,24 (m, 1H), 2,05-2,15
(m, 1H), 1,42 (br d, J=6,6 'y, 3H), 1,15 (br d, J=8,5 I'y, 2H), 0,96-1,08 (m, 2H).

Coeaunenue 11

'H SIMP (500 MI', DMSO-dg, 77°C) & ppm 12,03 (br s, 1H), 8,32 (d, J=3,5 I'n;, 1H),
8,17 (t, J=8,2 I'u, 1H), 7,50 (s, 1H), 7,12-7,23 (m, 6H), 6,66 (s, 1H), 5,37 (br s, 1H), 4,00 (br s,
1H), 3,42 (br s, 1H), 2,97 (ddd, J=16,7, 11,4, 6,0 I'u, 1H), 2,77 (br d, J=16,1 ', 1H), 2,29-2,37
(m, 1H), 1,88-1,94 (m, 1H), 1,52 (d, J=6,6 T'uy, 3H), 1,48 (br dt, J=9,3, 4,8 ', 1H), 1,38-1,44 (m,
1H), 1,13-1,17 (m, 2H), 0,86-0,92 (m, 2H).

Coeaunenue 12

OcHosHoii poramep (75%)

'H SIMP (500 MI't, DMSO-dg) & ppm 8,62 (s, 1H), 8,33 (d, J=4,1 T'u;, 1H), 8,19 (t, J=8,0
I'n, 1H), 7,62 (br s, 1H), 7,30 (br s, 1H), 7,09-7,25 (m, 5H), 6,95 (br s, 1H), 6,84 (br s, 1H), 5,54
(brs, 1H), 3,82 (br s, 1H), 3,46 (br s, 1H), 3,03 (br s, 1H), 2,77 (br d, J=15,8 ', 1H), 2,53-2,62
(m, 1H), 2,25-2,33 (m, 1H), 1,87-1,98 (m, 1H), 1,51 (br d, J=6,6 I'u, 3H), 1,36-1,42 (m, 1H),
1,27-1,33 (m, 1H), 1,04-1,17 (m, 4H).
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MuHopHbIH poTtamep (25%)

'H SIMP (500 MI'r, DMSO-dg) & ppm 8,62 (s, 1H), 8,33 (d, J=4,1 T';, 1H), 8,19 (t, J=8,0
I'n, 1H), 7,62 (br s, 1H), 7,09-7,25 (m, 6H), 6,95 (br s, 1H), 6,84 (br s, 1H), 4,95 (br s, 1H), 4,51
(br s, 1H), 3,46 (br s, 1H), 3,03 (br s, 1H), 2,77 (br d, J=15,8 'y, 1H), 2,53-2,62 (m, 1H), 2,25-
2,33 (m, 1H), 1,87-1,98 (m, 1H), 1,51 (br d, J=6,6 I'y, 3H), 1,36-1,42 (m, 1H), 1,27-1,33 (m,
1H), 1,04-1,17 (m, 4H).

Coeaunenne 13

OcHoBHoli poramep (70%)

'H SIMP (500 MI', DMSO-dg) & ppm 8,17 (br d, J=2,8 I', 1H), 8,07 (br t, J=8,8 I'Ly,
1H), 7,50 (br s, 2H), 7,31 (br s, 1H), 7,04-7,25 (m, 3H), 6,99 (br s, 1H), 6,69 (br s, 1H), 6,50 (br
d, J=8,5 I'u, 1H), 6,44 (d, J=14,5 I'y, 1H), 5,57 (br s, 1H), 3,74 (br s, 1H), 3,35-3,56 (m, 4H),
3,20-3,31 (m, 1H), 3,08 (quin, J=7,5 I'u, 1H), 3,00 (br s, 1H), 2,68-2,86 (m, 1H), 2,33 (br s, 1H),
2,15-2,24 (m, 1H), 2,04-2,15 (m, 1H), 1,52 (br d, J=6,6 I'u, 3H), 1,12 (br s, 2H), 0,89 (br s, 2H).

MuHopHbIi poramep (30%)

'H SIMP (500 MI', DMSO-dg) & ppm 8,17 (br d, J=2,8 I', 1H), 8,07 (br t, J=8,8 I'Ly,
1H), 7,50 (br s, 2H), 7,04-7,25 (m, 4H), 6,99 (br s, 1H), 6,62 (br s, 1H), 6,50 (br d, J=8,5 I'Ly,
1H), 6,44 (d, J=14,5 I'n, 1H), 4,89 (br s, 1H), 4,54 (br s, 1H), 3,35-3,56 (m, 4H), 3,20-3,31 (m,
1H), 3,08 (quin, J=7,5 'y, 1H), 3,00 (br s, 1H), 2,68-2,86 (m, 1H), 2,33 (br s, 1H), 2,15-2,24 (m,
1H), 2,04-2,15 (m, 1H), 1,52 (br d, J=6,6 'y, 3H), 1,12 (br s, 2H), 0,89 (br s, 2H).

Coeaunenue 14

OcHosBHol1 potamep (65%)

'H amp (500 MI'y, DMSO-dg) 6 ppm 12,52 (br s, 1H), 8,98 (br s, 1H), 8,80 (br d, J=3,5
I'n, 1H), 8,29 (br s, 1H), 8,06 (t, J=8,8 I'y, 1H), 7,84 (d, J=3,2 'y, 1H), 7,71 (br s, 1H), 7,62-7,70
(m, 1H), 7,28-7,36 (m, 1H), 7,09-7,27 (m, 3H), 7,04 (br s, 1H), 6,52 (dd, J=8,8, 2,2 ', 1H), 6,42
(dd, J=14,7, 2,0 I', 1H), 5,61 (br d, J=5,0 I'y, 1H), 3,89 (br d, J=10,4 I', 1H), 3,43-3,58 (m,
2H), 3,28-3,40 (m, 3H), 3,21 (br quin, J=7,1 T'u, 1H), 2,93-3,11 (m, 1H), 2,70-2,87 (m, 1H),
2,12-2,27 (m, 2H), 1,54 (br s, 3H).

MuHopHbIi poramep (35%)

'H SIMP (500 MI'y, DMSO-dg) & ppm 12,52 (br s, 1H), 8,98 (br s, 1H), 8,80 (br d, J=3,5
I'n, 1H), 8,29 (br s, 1H), 8,06 (t, J=8,8 I'y, 1H), 7,84 (d, J=3,2 'y, 1H), 7,71 (br s, 1H), 7,62-7,70
(m, 1H), 7,09-7,27 (m, 4H), 6,97 (br s, 1H), 6,52 (dd, J=8,8, 2,2 I'u, 1H), 6,42 (dd, J=14,7, 2,0
I'n, 1H), 5,04 (br s, 1H), 4,57 (br s, 1H), 3,43-3,58 (m, 2H), 3,28-3,40 (m, 3H), 3,21 (br quin,
J=7,1Twu, 1H), 2,93-3,11 (m, 1H), 2,70-2,87 (m, 1H), 2,12-2,27 (m, 2H), 1,54 (br s, 3H).

Coeaunenue 15

OcHoBHoii potamep (70%)

'H SIMP (500 MI', DMSO-dg) & ppm 8,91-9,03 (m, 1H), 8,80 (br d, J=3,2 I', 1H), 8,30
(br s, 1H), 8,06 (t, J=8,8 I', 1H), 7,83 (d, J=3,2 I'u, 1H), 7,71 (br s, 1H), 7,62-7,69 (m, 1H),
7,44-7,56 (m, 1H), 7,31 (br s, 1H), 7,09-7,26 (m, 3H), 7,03 (br s, 1H), 6,94-7,01 (m, 1H), 6,50
(dd, J=8,8, 2,2 T'y, 1H), 6,38 (dd, J=15,1, 1,9 I'y, 1H), 5,61 (br d, J=4,7 I'y, 1H), 3,89 (br d,
J=11,0 I'y, 1H), 3,50-3,59 (m, 1H), 3,47 (br t, J=8,8 I'y, 1H), 3,35-3,41 (m, 2H), 3,25-3,32 (m,
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1H), 2,96-3,12 (m, 2H), 2,70-2,88 (m, 1H), 2,14-2,24 (m, 1H), 2,02-2,14 (m, 1H), 1,54 (br s,
3H).

MuHopHbIi poramep (30%)

'H SIMP (500 MI'r, DMSO-dg) & ppm 8,91-9,03 (m, 1H), 8,80 (br d, J=3,2 I'y, 1H), 8,30
(br s, 1H), 8,06 (t, J=8,8 I'u, 1H), 7,83 (d, J=3,2 I'u, 1H), 7,71 (br s, 1H), 7,62-7,69 (m, 1H),
7,44-7,56 (m, 1H), 7,09-7,26 (m, 4H), 6,94-7,01 (m, 2H), 6,50 (dd, J=8,8, 2,2 'y, 1H), 6,38 (dd,
J=15,1, 1,9 'y, 1H), 5,04 (br s, 1H), 4,57 (br s, 1H), 3,47 (brt, J=8,8 I';, 2H), 3,35-3,41 (m, 2H),
3,25-3,32 (m, 1H), 2,96-3,12 (m, 2H), 2,70-2,88 (m, 1H), 2,14-2,24 (m, 1H), 2,02-2,14 (m, 1H),
1,54 (br s, 3H).

Coeaunenue 16

OcHoBHoii poramep (70%)

'H SAMP (500 MI't;, DMSO-ds) 8 ppm 12,42 (br s, 1H), 8,10 (br t, J=7,9 I', 1H), 7,76 (s,
1H), 7,32 (br d, J=7,6 ', 1H), 7,14-7,28 (m, SH), 6,90 (s, 1H), 5,59 (q, J=6,6 I'u, 1H), 3,65 (br
dd, J=13.2, 3,2, 1H), 3,40-3,48 (m, 1H), 2,93-3,04 (m, 1H), 2,73-2,87 (m, 1H), 2,69 (br d, J=16,4
I'n, 1H), 2,53-2,55 (m, 1H), 1,94-2,00 (m, 1H), 1,50-1,55 (m, 3H), 1,44-1,50 (m, 2H), 1,15-1,27
(m, 4H).

MuHopHbIi poramep (30%)

'H AMP (500 MI'ti, DMSO-ds) & ppm 12,42 (br s, 1H), 8,10 (br t, J=7,9 I'y, 1H), 7,73 (s,
1H), 7,14-7,28 (m, 4H), 7,08-7,13 (m, 1H), 7,03-7,07 (m, 1H), 6,84 (s, 1H), 4,79 (q, J=6,9 I'L,
1H), 4,53-4,59 (m, 1H), 3,23-3,29 (m, 1H), 2,93-3,04 (m, 1H), 2,73-2,87 (m, 2H), 2,53-2,55 (m,
1H), 1,94-2,00 (m, 1H), 1,50-1,55 (m, 3H), 1,44-1,50 (m, 2H), 1,15-1,27 (m, 4H).

Coeaunenue 17

OcHosHoii poramep (70%)

'H SIMP (500 MI';, DMSO-dg) & ppm 12,03 (br s, 1H), 8,03-8,10 (m, 1H), 7,76 (s, 1H),
7,32 (brd, J=7,6 'y, 1H), 7,28 (d, J=8,5 'y, 1H), 7,13-7,26 (m, 4H), 6,91 (s, 1H), 5,59 (q, J=6,5
I'n, 1H), 3,65 (br dd, J=13,6, 4,1 I'u, 1H), 3,41-3,49 (m, 1H), 2,93-3,05 (m, 1H), 2,73-2,81 (m,
1H), 2,65-2,73 (m, 2H), 2,08-2,15 (m,1H), 1,58-1,64 (m, 1H), 1,53 (br d, J=06,9 I'u, 3H), 1,38 (td,
J=8,1,49 Ty, 1H), 1,16-1,27 (m, 4H).

MuHopHbIi poramep (30%)

'H SIMP (500 MI', DMSO-dg) & ppm 12,03 (br s, 1H), 8,03-8,10 (m, 1H), 7,74 (s, 1H),
7,28 (d, J=8,5 I'u, 1H), 7,13-7,26 (m, 3H), 7,04-7,13 (m, 1H), 6,85 (s, 1H), 4,79 (q, J=6,6 I'Ly,
1H), 4,56 (br dd, J=12,5, 4,9 ', 1H), 3,22-3,29 (m, 1H), 2,93-3,05 (m, 1H), 2,81-2,87 (m, 1H),
2,73-2,81 (m, 1H), 2,65-2,73 (m, 2H), 2,08-2,15 (m, 1H), 1,58-1,64 (m, 1H), 1,49 (br d, J=6.,6
I'm, 3H), 1,38 (td, J=8,1, 4,9 I'y, 1H), 1,16-1,27 (m, 4H).

Coeaunenue 18

OcHosHoii potamep (70%)

'H SIMP (500 MI', DMSO-dg) & ppm 8,11 (t, J=7,9 I'u, 1H), 7,75 (s, 1H), 7,64 (br s,
1H), 7,32 (br d, J=7,3 I'u, 1H), 7,14-7,25 (m, 5SH), 6,98 (br s, 1H), 6,90 (s, 1H), 5,59 (q, J=6,7
I'n, 1H), 3,64 (br dd, J=13,9, 3,5 I'u, 1H), 3,40-3,48 (m, 1H), 2,93-3,04 (m, 1H), 2,74-2,80 (m,
1H), 2,69 (br d, J=16,4 I'uy, 1H), 2,31-2,35 (m, 1H), 1,94-1,99 (m, 1H), 1,53 (br d, J=6,9 'y, 3H),
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1,41 (br dt, J=9,5, 4,5 ', 1H), 1,32-1,37 (m, 1H), 1,15-1,27 (m, 4H).

MuHopHbIi poramep (30%)

'H AAMP (500 MI', DMSO-dg) & ppm 8,11 (t, J=7,9 I'u, 1H), 7,73 (s, 1H), 7,64 (br s,
1H), 7,14-7,25 (m, 4H), 7,08-7,13 (m, 1H), 7,03-7,07 (m, 1H), 6,98 (br s, 1H), 6,84 (s, 1H), 4,78
(q, J=6,9 I'u, 1H), 4,53-4,60 (m, 1H), 3,23-3,30 (m, 1H), 2,93-3,04 (m, 1H), 2,80-2,87 (m, 1H),
2,74-2,80 (m, 1H), 2,31-2,35 (m, 1H), 1,94-1,99 (m, 1H), 1,48 (br d, J=6,3 'y, 3H), 1,41 (br dt,
J=9,5, 45Ty, 1H), 1,32-1,37 (m, 1H), 1,15-1,27 (m, 4H).

Coeaunenue 19

OcHoBHoI1 poTamep (65%)

'H SAMP (500 MI'ty, DMSO-ds) & ppm 12,63 (br s, 1H), 8,02 (br t, J=8,7 I'r, 1H), 7,66 (s,
1H), 7,32 (br d, J=7,6 T'u, 1H), 7,21-7,25 (m, 1H), 7,14-7,21 (m, 2H), 6,81 (s, 1H), 6,54 (dd,
J=8,8,1,9I'y, 1H), 6,46 (dd, J=14,2, 1,6 ', 1H), 5,58 (q, J=6,3 T'y, 1H), 3,65 (br dd, J=13,4, 3,6
I'n, 1H), 3,48-3,57 (m, 2H), 3,36-3,47 (m, 3H), 3,16-3,24 (m, 1H), 2,93-3,05 (m, 1H), 2,73-2,81
(m, 1H), 2,69 (br d, J=15,8 I'y, 1H), 2,14-2,29 (m, 2H), 1,52 (br d, J=6,6 'y, 3H), 1,13-1,27 (m,
4H).

MuHopHbIi poramep (35%)

'H SIMP (500 MTI't, DMSO-dg) & ppm 12,63 (br s, 1H), 8,02 (br t, J=8,7 I'u, 1H), 7,64
(br s, 1H), 7,14-7,21 (m, 2H), 7,03-7,13 (m, 2H), 6,75 (s, 1H), 6,54 (dd, J=8.8, 1,9 I'y, 1H), 6,46
(dd, J=14,2, 1,6 T'y, 1H), 4,78 (q, J=7,3 I'n, 1H), 4,52-4,60 (m, 1H), 3,48-3,57 (m, 2H), 3,36-
3,47 (m, 3H), 3,16-3,24 (m, 1H), 2,93-3,05 (m, 1H), 2,81-2,86 (m, 1H), 2,73-2,81 (m, 1H), 2,14-
2,29 (m, 2H), 1,49 (br d, J=6,3 I'y, 3H), 1,13-1,27 (m, 4H).

Coeaunenue 20

OcHosHoii poramep (70%)

'H SIMP (400 MI', DMSO-ds) & ppm 8,01 (br t, J=8,6 ', 1H), 7,66 (s, 1H), 7,51 (br s,
1H), 7,32 (d, J=7,6 'y, 1H), 7,14-7,26 (m, 3H), 7,00 (br s, 1H), 6,81 (s, 1H), 6,52 (dd, J=8,8, 1,3
I'u, 1H), 6,43 (br d, J=14,1 I'y, 1H), 5,58 (q, J=7,1 I'u, 1H), 3,65 (br d, J=13,6 'y, 1H), 3,48-
3,54 (m, 1H), 3,37-3,48 (m, 3H), 3,34-3,37 (m, 1H), 3,09 (quin, J=7,6 T'u, 1H), 2,92-3,04 (m,
1H), 2,73-2,87 (m, 1H), 2,69 (br d, J=17,7 I'u, 1H), 2,16-2,26 (m, 1H), 2,05-2,15 (m, 1H), 1,52
(brd, J=6,6 I'u, 3H), 1,19-1,27 (m, 2H), 1,08-1,18 (m, 2H).

MuHopHbIi potamep (30%)

'H SIMP (400 MI'y, DMSO-de) & ppm 8,01 (br t, J=8,6 ', 1H), 7,63 (br s, 1H), 7,51 (br
s, 1H), 7,14-7,26 (m, 2H), 7,04-7,14 (m, 2H), 7,00 (br s, 1H), 6,75 (br s, 1H), 6,52 (dd, J=8,8, 1,3
I'n, 1H), 6,43 (br d, J=14,1 I'u, 1H), 4,78 (q, J=5,6 I'u, 1H), 4,51-4,60 (m, 1H), 3,48-3,54 (m,
1H), 3,37-3,48 (m, 3H), 3,21-3,28 (m, 1H), 3,09 (quin, J=7,6 I'y, 1H), 2,92-3,04 (m, 1H), 2,73-
2,87 (m, 2H), 2,16-2,26 (m, 1H), 2,05-2,15 (m, 1H), 1,49 (br d, J=6,6 I'u, 3H), 1,19-1,27 (m,
2H), 1,08-1,18 (m, 2H).

Coeaunenue 21

OcHoBHol1 poTamep (65%)

'H SIMP (500 MI'y, DMSO-dg) & ppm 12,56 (br s, 1H), 8,02 (t, J=8,8 ', 1H), 7,75 (s,
1H), 7,30 (d, J=7,6 'y, 1H), 7,17-7,24 (m, 2H), 7,06-7,17 (m, 1H), 7,02 (d, J=3,8 I'y, 1H), 6,55
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(br d, J=8,8 I', 1H), 6,49 (br dd, J=14,7, 2,0 I'u, 1H), 5,50 (q, J=6,7 I'u, 1H), 3,94 (br dd,
J=13,4, 4,3 I'n, 1H), 3,52-3,58 (m, 1H), 3,46-3,52 (m, 1H), 3,34-3,43 (m, 3H), 3,19-3,30 (m,
2H), 3,01-3,10 (m, 1H), 2,77 (br d, J=16,4 I'u, 1H), 2,22-2,29 (m, 1H), 2,14-2,22 (m, 1H), 1,50
(d, J=6,9 I', 3H), 1,20-1,38 (m, 4H).

MuHopHbIi poramep (35%)

'H SIMP (500 MI', DMSO-dg) & ppm 12,56 (br s, 1H), 8,02 (t, J=9,0 T'u, 1H), 7,67 (s,
1H), 7,17-7,24 (m, 2H), 7,06-7,17 (m, 2H), 6,98 (d, J=3,5 I'u, 1H), 6,55 (br d, J=8,8 I'y, 1H),
6,49 (br dd, J=14,7, 2,0 I'u, 1H), 5,06 (q, J=6,6 T'u, 1H), 4,50 (br dd, J=12,6, 5,0 I'u, 1H), 3,52-
3,58 (m, 1H), 3,46-3,52 (m, 1H), 3,34-3,43 (m, 3H), 3,19-3,30 (m, 2H), 2,86-2,96 (m, 1H), 2,80-
2,86 (m, 1H), 2,22-2,29 (m, 1H), 2,14-2,22 (m, 1H), 1,56 (d, J=6,6 'y, 3H), 1,20-1,38 (m, 4H).

Coeaunenue 22

OcHoBHol1 poTamep (65%)

'H SIMP (400 MI'y, DMSO-dg) & ppm 8,02 (t, J=8,8 I', 1H), 7,74 (s, 1H), 7,52 (br s,
1H), 7,30 (br d, J=6,8 I'u, 1H), 7,17-7,25 (m, 2H), 7,05-7,16 (m, 1H), 6,96-7,05 (m, 2H), 6,53
(br d, J=8,8 I'u, 1H), 6,46 (br dd, J=15,2, 1,6 I'u, 1H), 5,50 (q, J=6,4 I'u, 1H), 3,95 (br dd,
J=13,9, 4,2 T'y, 1H), 3,50 (br t, J=8,7 I', 1H), 3,35-3,46 (m, 3H), 3,20-3,31 (m, 2H), 3,00-3,14
(m, 2H), 2,73-2,87 (m, 1H), 2,15-2,25 (m, 1H), 2,05-2,15 (m, 1H), 1,50 (d, J=6,7 I', 3H), 1,25-
1,39 (m, 4H).

MuHopHbIH poTtamep (35%)

'H SIMP (400 MI', DMSO-dg) & ppm 8,02 (t, J=8,8 I', 1H), 7,67 (s, 1H), 7,52 (br s,
1H), 7,17-7,25 (m, 2H), 7,05-7,16 (m, 2H), 6,96-7,05 (m, 2H), 6,53 (br d, J=8,8 I'y, 1H), 6,46
(br dd, J=15,2, 1,6 I'y, 1H), 5,05 (q, J=6,9 'y, 1H), 4,46-4,54 (m, 1H), 3,50 (brt, J=8,7 I', 1H),
3,35-3,46 (m, 3H), 3,20-3,31 (m, 2H), 3,00-3,14 (m, 1H), 2,73-2,87 (m, 2H), 2,15-2,25 (m, 1H),
2,05-2,15 (m, 1H), 1,56 (br d, J=6,5 I'y, 3H), 1,25-1,39 (m, 4H).

Coeaunenne 23

OcHoBHoI1 poTamep (65%)

'H SIMP (500 MI', DMSO-dg) & ppm 7,96-8,06 (m, 2H), 7,74 (s, 1H), 7,30 (br d, J=7,3
I'n, 1H), 7,17-7,26 (m, 2H), 7,06-7,16 (m, 1H), 7,01 (br d, J=2,8 'y, 1H), 6,53 (br d, J=8,2 I'y,
1H), 6,45 (br d, J=15,1 I'u, 1H), 5,50 (q, J=6,3 T'u, 1H), 3,94 (br d, J=9,5 I'y, 1H), 3,51 (t, J=8,2
I'n, 1H), 3,34-3,47 (m, 3H), 3,19-3,29 (m, 2H), 3,01-3,13 (m, 2H), 2,73-2,85 (m, 1H), 2,62 (br d,
J=4,4Tu, 3H), 2,05-2,24 (m, 2H), 1,50 (br d, J=6,6 ', 3H), 1,21-1,39 (m, 4H).

MuHopHbIi poramep (35%)

'H AMP (500 MI'y, DMSO-dg) & ppm 7,96-8,06 (m, 2H), 7,67 (s, 1H), 7,17-7,26 (m,
2H), 7,06-7,16 (m, 2H), 6,98 (br d, J=2,8 I'u, 1H), 6,53 (br d, J=8,2 I', 1H), 6,45 (br d, J=15,1
I'n, 1H), 5,06 (q, J=6,7 T'u, 1H), 4,46-4,54 (m, 1H), 3,51 (t, J=8,2 I'u, 1H), 3,34-3,47 (m, 3H),
3,19-3,29 (m, 2H), 3,01-3,13 (m, 1H), 2,73-2,85 (m, 2H), 2,62 (br d, J=4,4 I'u, 3H), 2,05-2,24
(m, 2H), 1,56 (br d, J=6,3 'y, 3H), 1,21-1,39 (m, 4H).

Coeaunenue 24

OcHoBHol1 poTtamep (65%)

'H AAMP (500 MI', DMSO-dg) & ppm 12,42 (br s, 1H), 8,38-8,43 (m, 1H), 8,19 (br t,
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J=8,0 I'y, 1H), 7,33 (d, J=7,6 I'u, 1H), 7,15-7,26 (m, SH), 6,98 (s, 1H), 5,60 (q, J=6,6 I'y, 1H),
3,91 (br dd, J=13,7, 3,9 I'u, 1H), 3,44-3,52 (m, 1H), 2,99-3,08 (m, 1H), 2,73 (br d, J=15,8 I'Ly,
1H), 2,52-2,59 (m, 2H), 1,87-2,03 (m, 2H), 1,53 (d, J=6,6 I'y, 3H), 1,38-1,50 (m, 2H), 1,02-1,17
(m, 3H).

MuHopHbIi poramep (35%)

'H AAMP (500 MI', DMSO-dg) & ppm 12,42 (br s, 1H), 8,38-8,43 (m, 1H), 8,19 (br t,
J=8,0 I'u, 1H), 7,15-7,26 (m, 4H), 7,10-7,15 (m, 1H), 7,07 (d, J=7,3 I'y, 1H), 6,93 (s, 1H), 5,04
(q, J=6,6 T'u, 1H), 4,57 (br dd, J=12,5, 3,9 ', 1H), 3,23-3,30 (m, 1H), 2,83-2,97 (m, 1H), 2,52-
2,59 (m, 3H), 1,87-2,03 (m, 2H), 1,59 (d, J=6,9 I';, 3H), 1,38-1,50 (m, 2H), 1,02-1,17 (m, 3H).

Coeaunenue 25

OcHoBHoI1 poTamep (65%)

'H SAMP (500 MI', DMSO-ds) & ppm 7,82 (t, J=8,0 T'u, 1H), 7,32 (d, J=7,6 I'n;, 1H),
7,11-7,26 (m, SH), 6,98 (s, 1H), 5,59 (q, J=6,8 I'u, 1H), 3,91 (br dd, J=13,6, 3,8 ', 1H), 3,44-
3,52 (m, 1H), 2,98-3,07 (m, 1H), 2,83-2,96 (m, 1H), 2,73 (br d, J=16,1 I', 1H), 2,57-2,63 (m,
1H), 2,39-2,47 (m, 2H), 1,88-1,94 (m, 1H), 1,53 (d, J=6,6 'y, 3H), 1,43-1,49 (m, 1H), 1,39 (brs,
1H), 1,11-1,18 (m, 3H).

MuHopHbIi poramep (35%)

'H SIMP (500 MI't, DMSO-dg) & ppm 7,82 (t, J=8,0 'y, 1H), 7,11-7,26 (m, 5H), 7,04 (d,
J=7,3 T'n, 1H), 6,93 (s, 1H), 5,03 (q, J=6,6 'y, 1H), 4,55 (br dd, J=12,8, 3,9 ', 1H), 3,44-3,52
(m, 1H), 2,98-3,07 (m, 1H), 2,83-2,96 (m, 1H), 2,57-2,63 (m, 1H), 2,39-2,47 (m, 3H), 1,88-1,94
(m, 1H), 1,58 (d, J=6,6 I'y, 3H), 1,43-1,49 (m, 1H), 1,39 (br s, 1H), 1,11-1,18 (m, 3H).

Coeaunenue 26

OcHosBHol1 potamep (65%)

'H SIMP (500 MI', DMSO-ds) & ppm 7,53-7,61 (m, 1H), 7,32 (d, J=7,3 'y, 1H), 7,05-
7,26 (m, 6H), 5,54-5,63 (m, 1H), 3,84-3,93 (m, 1H), 3,44-3,54 (m, 1H), 2,97-3,08 (m, 1H), 2,82-
2,97 (m, 1H), 2,73 (br dd, J=16,2, 2,4 Tu, 1H), 2,39-2,46 (M, 2H 4aCTHYHO CKPBIT MUKOM
JIMCO), 1,92 (br s, 1H), 1,67-1,76 (m, 1H), 1,53 (d, J=6,9 T'y, 3H), 1,43-1,49 (m, 1H), 1,34-1,41
(m, 1H), 0,83-1,06 (m, 3H).

MuHopHbIi poramep (35%)

'H SIMP (500 MI', DMSO-d) 8 ppm 7,53-7,61 (m, 1H), 7,05-7,26 (m, 7H), 5,04 (quin,
J=7,0Tu, 1H), 4,52-4,58 (m, 1H), 3,44-3,54 (m, 1H), 2,97-3,08 (m, 1H), 2,82-2,97 (m, 1H),2,39-
2,46 (M, 3H wactuuno ckpeiT ukom IMCO), 1,92 (br s, 1H), 1,67-1,76 (m, 1H), 1,59 (dd,
J=10,9, 6,8 I', 3H), 1,43-1,49 (m, 1H), 1,34-1,41 (m, 1H), 0,83-1,06 (m, 3H).

Coeaunenue 27

OcHoBHol1 poTamep (65%)

'H SIMP (500 MI', DMSO-dg) & ppm 12,55 (br s, 1H), 8,19-8,24 (m, 1H), 8,09 (t, J=9,0
I'm, 1H), 7,32 (d, J=7,6 I'u, 1H), 7,15-7,26 (m, 3H), 6,93 (s, 1H), 6,55 (dt, J=8,8, 2,7 I', 1H),
6,49 (dd, J=14,8, 1,6 I';, 1H), 5,60 (q, J=6,6 I'y, 1H), 3,93 (br dd, J=13,7, 3,9 'y, 1H), 3,43-3,57
(m, 3H), 3,34-3,43 (m, 2H), 3,20-3,26 (m, 1H), 3,01-3,10 (m, 1H), 2,74 (br d, J=15,8 ', 1H),
2,14-2,29 (m, 2H), 1,53 (d, J=6,9 'y, 3H), 1,19-1,26 (m, 2H), 1,02-1,13 (m, 2H).
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MuHopHbIiH poramep (35%)

'H siMP (500 MI'y, DMSO-dg) 6 ppm 12,55 (br s, 1H), 8,19-8,24 (m, 1H), 8,09 (t, J=9,0
I'm, 1H), 7,15-7,26 (m, 2H), 7,10-7,15 (m, 1H), 7,08 (d, J=7,6 T'u, 1H), 6,89 (s, 1H), 6,55 (dt,
J=8,8,2,7T'u, 1H), 6,49 (dd, J=14,8, 1,6 T'u, 1H), 5,07 (q, J=6,6 T'uy, 1H), 4,57 (br dd, J=12,3, 4,4
I'n, 1H), 3,43-3,57 (m, 2H), 3,34-3,43 (m, 2H), 3,26-3,31 (m, 1H), 3,20-3,26 (m, 1H), 2,83-2,97
(m, 2H), 2,14-2,29 (m, 2H), 1,59 (d, J=6,6 'y, 3H), 1,19-1,26 (m, 2H), 1,02-1,13 (m, 2H).

Coeaunenue 28

OcHoBHoI1 poTamep (65%)

'H sIMP (400 MI';, DMSO-dg) 6 ppm 8,20 (br s, 1H), 8,08 (br t, J=8,8 ', 1H), 7,50 (br
s, IH), 7,32 (d, J=7,1 ', 1H), 7,05-7,27 (m, 3H), 7,00 (br s, 1H), 6,93 (s, 1H), 6,53 (br d, J=9,1
I'm, 1H), 6,46 (br d, J=14,7 I'u, 1H), 5,60 (q, J=6,4 T'u, 1H), 3,93 (br dd, J=13,9, 4,3 T'u, 1H),
3,34-3,55 (m, 4H), 3,22-3,30 (M, 1H gactuuno ckpbiT nukom H20), 3,02-3,13 (m, 2H), 2,73 (br
d, J=16,7 I'n, 1H), 2,15-2,25 (m, 1H), 2,04-2,15 (m, 1H), 1,53 (d, J=7,1 'y, 3H), 1,17-1,29 (m,
2H), 0,98-1,14 (m, 2H).

MuHopHbIi poramep (35%)

'H sMP (400 MTI'y, DMSO-dg) 6 ppm 8,20 (br s, 1H), 8,08 (br t, J=8,8 'y, 1H), 7,50 (br
s, 1H), 7,05-7,27 (m, 4H), 7,00 (br s, 1H), 6,88 (s, 1H), 6,53 (br d, J=9,1 I'u, 1H), 6,46 (br d,
J=14,7 'y, 1H), 5,06 (q, J=6,6 'y, 1H), 4,53-4,62 (m, 1H), 3,34-3,55 (m, 4H), 3,22-3,30 (m, 1H
4acTU4HO CKpbIT mukoM H,0), 3.02-3,13 (m, 1H), 2,82-2,97 (m, 2H), 2,15-2,25 (m, 1H), 2,04-
2,15 (m, 1H), 1,59 (d, J=6,6 ', 3H), 1,17-1,29 (m, 2H), 0,98-1,14 (m, 2H).

AKX/MC nanHbie

Qowas npoyedypa

Wsmepenuss B Xxome BbICOKOA(p(EKTUBHON >KUAKOCTHOH xpomatorpaduu (HPLC)
OCYIIECTBJISUIH ¢ mpuMeHeHueM Hacoca st LC, nerexropa Ha muonHoit marpuue (DAD) wnu
Y ®-nerektopa ¥ KOJOHKH, KaK OMUCAHO B COOTBETCTBYIOINIMX criocobax. ITpu HeoOxonumocTu
BKJIFOYAJIH JIOTIOJIHUTEJIbHBIE IETEKTOPBI (CM. MPUBEACHHYIO HIKe TabJIUIy CocOOOB).

IToTok M3 KOJIOHKHM Hampasysim B Macc-cnekTpomerp (MC), koTopblii Obul OCHaLIEH
HCTOYHHUKOM HOHU3ALMH MPU aTMOC(HEPHOM JIaBJICHUU. B KOMIETEHLMH CIeLHUaIuCTa B JAHHOM
00JJacTH HAXOAWTCS BBICTABJIEHHWE HACTPAMBAECMBIX MMApaMeTpoB (HAmNpuUMep, IuamasoHa
CKAHUPOBAHUS, MUHHMAJIBHOTO BPEMEHHM HM3MEPEHHMs U T. 1) C LEJIbI0 MOJYYEeHUS HOHOB,
NO3BOJISIFOINMX  ONPEEIUTh HOMHHAJIBHYID MOHOW3OTOIHYIO MOJIEKYJIpHYI0 Maccy (MW)
coenuHeHusi. COOp MaHHBIX MPOBONWJIM C TOMOIIBI) COOTBETCTBYIOIIErO MPOTPAMMHOTO
obecrieueHusI.

CoenuHeHHs OMMCHIBAIM C TOMOLIBIO HMX HKCHEPUMEHTAJbHbIX 3HAYEHUH BPEMEHHU
ynepxxuBanusi (R() m wonoB. Ecnu B Ta0juie AaHHBIX HE YKA3aHO WHOE, TO YKa3aHHBIN
MOJIEKYJISIPHBI HOH cooTBercTByeT [M+H]" (mpoTonuposanHoli Monekyne) w/mmu [M—H]
(memporoHMpPOBaHHOW MoOJekyJe). B ciydae, ecnu coenvHeHHWE He OBUIO HETOCPEICTBEHHO
CIIOCOOHO K MOHM3ALUM, YKa3blBamu Tl agaykTa (T. e. [M+NH4]*, [M+HCOO] u 1. 1.). dns
MOJIEKYJI CO CIIOXXHBIMH M30TONMHbIMH pacnpenenenusmu (Br, Cl u T. m.) yka3aHHoe 3HaueHHe

SABJIACTCA TAaKUM 3HAYCHUEM, KOTOPOC IMOJIYYCHO IJisd HauMeHbIllell Macchl Hu30ToIa. Bce
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PE3yJbTaThl NMOJYYaJId C SKCICPUMCHTAJIbHBIMU MOTPEIIHOCTAMU, KOTOPHBIC OOBIYHO CBSI3aHBI C

NPUMEHSIEMBIM CIIOCOOOM.

Hanee B nanHoM nokyMmeHTe "SQD" o3HauaeT OAMHOYHBIN KBAAPYNOJIbHBIN AETEKTOD,

HKTH

STUJICHJIOKCaHA/ TMOKCUIA KpeMHUs,

O3Ha4YacT

KOMHATHYHO

TEeMIIepaTypy,

llesH

"BEH" o3Hauaer

npouHocTy, "DAD" o3HavaeT neTekTop Ha AMOAHON MaTpuULe.

MOCTHKOBBIHN

rudpun

O3HA4Ya€T MAOHUOKCHUA KPEMHUA TTOBBILIEHHOM

Tabmuna: Konbr cnoco6oB LCMS (pacxon BbIpaskeH B MJI/MUH, TeMIlepaTypa KOJOHKH

(T) - B °C; Bpemst MporoHa - B MHHYTax).

Pacxon
Kon ITonBusxkHas Bpewms
ITpubop Kononka ['pagueHT T
crocoba asa MPOroHa
KOJIOHKH
Ot 84,2% A B TeueHue
Waters:
, A:95% |0,49 mun 10 10,5% A za| 0,343
Acquity [Waters: BEH|
® CH;COONH]| 2,18 muH, yaep:xuBaHue
UPLC"™ - C18 (1,7
A 4 7 MM/5% B TeueHue 1,94 MuH, 6,2
DAD u MKM, 2.1 X
CHsCN, B: | ooparro no 84,2% A 3a
Quattro 100 mm) 40
. ™ CH3;CN | 0,73 mMuH, ynep>KUBaHHUE
Micro
B Teuenue 0,73 MuH
Ot 84,2% A no 10,5%
A: 95% A 3a 2,18 muH, 0,343
Waters: Waters:
. ® CH;COO yAEpPKUBAHUE B
Acquity” H- | BEH C18
NH4 7 TeueHue 1,96 muH,
B Class - (1,7 mxm, 6,1
MM/5% | obpartHo o 84,2% A 3a
DAD u 2,1 x 100
™ CH;CN, 0,73 muH, 40
SQD2 MM)
B: CH3;CN yAEpPKUBAHUE B
teuenne 0,73 MuH
Waters: A:95% Ot 95% A no 5% A 3a
Acquit Waters | 000 | 1 0>
c e aHue
qu@l) y BEH®C1S 3 MUH, YAePKUBAHHUE B
UPLC™ H- NH,4 7 TedeHue 1,6 MUH,
C (1,7 mMxwm, 3.3
Class - MM/5% obpatHo 10 95% A 3a
2,1x50 40
DAD un ) CH;CN, | 0,2 muH, yaep:KuBaHUe
MM
sQD2™ B: CH3CN B Teuenne 0,5 MuH
Metoa
Ne coen. Rt MW (teop.) |BPMI1 [M+H]+| KX/T'X/MC
1 2,68 496,2 497,2 A
2 3,19 495,2 496,3 A
3 2,71 5252 526,3 A
4 2,61 497,2 498,3 A
5 2,52 5272 528,6 B
6 2,69 5272 5283 A




81

2,66 526,2 5273 A

3.2 5253 526,3 A

2,7 540,3 5414 A
10 3,27 555 556,3 A
11 1,19 509,2 5104 C
12 2,98 508.2 509.3 A
13 2,94 537,2 5384 A
14 2,21 575,2 576,4 A
15 2,56 574,2 575.5 A
16 2,37 510,2 5113 A
17 2,37 510,2 5113 A
18 2,83 509,2 510,3 A
19 2.4 539,2 540,3 A
20 2,73 538.2 539.5 B
21 2,69 539.,2 540.4 A
22 3.21 538.2 5394 A
23 3,33 552,2 553.5 A
24 2,34 510,2 511,2 A
25 2,37 5282 529,3 A
26 2,31 5282 5294 A
27 2,39 539,2 540,3 A
28 2,81 538,2 539,3 A

OnTHyeckoe BpameHue
OnTHueckoe BpaleHHue U3MEPSIIN C HCIOIb30BAHUEM MOJSIPUMETPA CO CBETOM C JTMHOU

BOJIHBI D-niuanu Hatpust (589 um) npu Temneparype 20°C 8 DMF B kauecTBe paCTBOPUTEIS.
KoHnu. Ne Komnu.
Ne coen. [a]p”’ (Bec./00. %) | coen. [o]p>® (Bec./00. %)

1 +109,29° 0,28 19 +4,44° 0,27

2 +129,07° 0,258 20 -29,74° 0,252

3 +7,69° 0,234 21 +37,88° 0,264

8 -30,77° 0,26 22 +4,96° 0,262

9 -24,07° 0,27 23 -6,08° 0,296

10 -56,43° 0,28 27 +42,19° 0,32

14 +14,16° 0,219 28 -10° 0,25

15 -29,28° 0,222

E. ®apMakojgornyeckye npuMepbl

E.1 IlpoTHBOBHPVCHOE AeHCTBHE

Uepnble 384-myHOuHBIE MHUKpOIUIAHIIETHI ¢ mpo3padHbiM nHOM (Corning, Amcrepaam,



82

Hupnepnanas!) 3amonHsIM MyTeM 3BYKOBOTO BBITAIKUBAHUS KAaIUIM, UCTIONB3Ysl YCTPOHUCTBO AJIS
MaHUNYJSIUHA ¢ sxuakoctsimu ¢ s¢dexrom Echo (Labeyte, Cannuseiin, Kamugopuus). 200 mn
UCXOIHBIX pacTBOpoB coennHeHu (100% DMSO) nepeHoCHIN B TUIAHIIETHI AJIs1 HCCIIEOBAHUS.
Bemonnsnun 9 cepuilHbIX 4-KpaTHBIX pa3BEACHUN COECAUHEHHUM, CO37aBas OIMHAKOBYIO
KOHLIEHTPALIMIO COENUHEHUI Ha CeKTOp. AHaIM3 MHULMHUPOBAIU nyTeM noOasieHus 10 MK
cpeabl sl KyJbTUBUPOBAHUS B Kakayro JyHKY (cpema RPMI Ge3 ¢enonosoro kpacHoro, 10%
FBS, unaktuBupoBanHas HarpeBanueM, 0,04% renramuipiaa (S0 mr/mi). Bee nononuuTenbHbie
CTaIWM BBIMOJHAJIM C WCIOJIb30BaHHEM MHorokaHanbHoro pnoszaropa (Thermo Scientific,
Opembonerem, benbrusi). 3atem B mmaHmersl BHOcHIM Bupyc rgRSV224 (MOI=1),
pa3BeneHHBIH B cpeae uid KyibTuBUpoBaHus. Bupyc rgRSV224 mnpencrasBnser coboi
CKOHCTPYHMPOBAHHBIA BHPYC, KOTOPBIA BKIouaeT pomnonHutenbHbili TeH GFP (Hallak LK,
Spillmann D, Collins PL, Peeples ME. Glycosaminoglycan sulfation requirements for respiratory
syncytial virus infection; Journal of virology (2000), 74(22), 10508-13), u nuLieH3Us1 HA KOTOPBIH
oputa mpuodperena y NIH (berecna, Mapunenn, CIIIA). B nosepmenun Bcero BHOCHIM 20 MK
cycnermsun kierok HelLa (3000 xnerox/mynka). Cpeny, WHQUIUPOBAHHbIE BHPYCOM
KOHTPOJIbHBIE 00pa3lbl U KOHTPOJIbHBIE OOpa3Lbl ¢ UMHUTALMEH WHPUIMPOBAHUS BKIIFOYAIN B
kaxnpiid Tect. Jlyaku conepxkanu 0,05% DMSO Ha o0vem. Knerkn nakyOuposanu npu 37°C B
atmoctepe ¢ 5% CO2. Uepes Tpu AHS MOCHE BO3ACHCTBHS BUPYCa KOJUYECTBEHHO OLEHUBAJIH
BUPYCHYIO pEIUIMKalMI0 IyTeM u3MepeHus skcnpeccun GFP B kierkax ¢ momorbro
coOcTBeHHOM pa3padoTku - jasepHoro mukpockorna MSM (Tibotec, bepce, benbrus). ECs
onpenensi kKak 50% uWHruOUpyoomyw KoHHeHTpauwio st skcnpeccun GFP. IlapamnensHo
UHKYOMpPOBAJM COENMHEHUs] B Te4YeHHE Tpex nHel B Habope u3 Oenbix 384-1yHOUHBIX
TUTPALMOHHBIX MHKporuiaHmeTroB (Corning) U Ompeaensyii LUTOTOKCHYHOCTh COEAMHEHUI B
kierkax HelLa mytem usmepenus conepskanuss ATP B knerkax ¢ npumenennem Habopa ATPLite
(Perkin Elmer, 3aBentem, benbrus) B coorBercTBHM ¢ WUHCTpyKuusiMu u3rotoButensi. CCsy

onpenensii kKak S0% KOHUEHTPAIUIO JIsl TUTOTOKCUYHOCTH.

Tabnmuia : aHTHBUPYCHbIE JNaHHbIE (YCPEIHEHHbIE MaHHBIE HECKOJBKHX IMOBTOPHBIX
SKCIIEPUMEHTOB)
RSV RSV
TOKC. B TOKC. B
Neo HELA No HELA
EC HELA EC HELA
coernt. coen.
A 0| CCsy (M) 8 > CCso (MKM)
1 0,195 45,10 15 0,480 20,60
2 0,344 52,70 16 0,182 79,40
3 0,218 44,00 17 2,010 >100
4 0,219 57,60 18 0,178 47,90
5 1,700 47,20 19 0,100 60,90
6 0,090 50,20 20 0,102 45,60
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RSV RSV
TOKC. B TOKC. B
Ne HELA Ne HELA
HELA HELA
COoen. ECso coeq. ECsg
CC50 (MKM) CC50 (MKM)
(MxM) (MxM)
7 0,064 48,00 21 0,564 29,80
8 0,054 53,40 22 0,870 >100
9 0,596 50,60 23 0,882 >100
10 0,062 40,40 24 0,105 69,70
11 0,197 39,90 25 0,112 22,30
12 0,203 59,00 26 3,420 77,20
13 0,294 23,40 27 0,159 40,40
14 1,150 52,80 28 0,112 22,30

F. Ilpumepnl BO3MOKHBIX COCTABOB

Hcnonp3yeMblil BO BCEX JaHHBIX MPUMEPAaxX TEPMUH «aKTHBHAS CYOCTAHIMSD» OTHOCHTCS

K KOHeuHoMy coenuHeHHo (opmyiner (I), ero ¢gapmaneBTHdecku NPHEMIIEMBIM COJISIM, €ro

COJIbBATAM U CTEPEOXUMHUYECKH H30MEPHBIM (POPMaM U TayTOMEPaM.

Jlanee TmpuBENEHbl TUNWYHBIE MPUMEPBI pPELENTyp M COCTaBa HACTOSILLErO
n300peTeHus.
F.1. TaOnerku

AxrtuBHas cyocranus 5-50 Mr

Huxaneius gocdar 20 mr

JlaxTosa 30 mr

Tanpk 10 mMr

Creapar maraust 5 mr

Kaprodenbusblit kpaxman 1o 200 mr

B naHHOM mpuMepe aKTHBHYIO CYOCTAHIIMIO MOXKHO 3aMEHHUTh TAKHM K€ KOJUYECTBOM
JTOOBIX COEMTUHEHHH B COOTBETCTBHM C HACTOSIIIUM H300pETEHUEM, B YACTHOCTH, TAKUM K€
KOJINYE€CTBOM JIFOOBIX COEIMHEHHH, PUBEACHHBIX B KAUECTBE PUMEPA.

F.2. Cycnensus

BopHyro CycrmeH3mi0 Uil NEepOpalibHOTO BBEACHUS MOJYYAOT TakuM o0pa3oM, dHTO
KaKAbIA | MIJUTHIIUTP COAEPIKUT OT 1 10 S Mr OHOTO U3 AKTUBHBIX COEAMHEHUM, SO MI HATpUi-
KapOOKCHUMeTHIILEIUTI0NIO3b], 1 Mr Oer3oata HaTpus, SO0 Mr copOuta u Boay mo 1 mu.

F.3. Uabexumonsas popma

KoMno3nuuio 11 mapeHTepaibHOrO BBENEHHsS TOJIYyHYalT IyTeM IepeMeIlnBaHUs
maccoBoii fonmu 1,5% akTtuBHOHM cyOcraHiun naHHoro wusoOperenns B 10% mo obwvemy
NPONMJIEHIIIUKOJIS B BOJIE.

F.4. Ma3sp

AxrtuBHas cyocranius 5-1000 mr
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Creapunoselii cnupt 3 T

JlanomuH 5 T

benbiii Bazenuu 15 T

Bona no 100 r

B naHHOM mpuMepe aKTHBHYIO CYOCTAHIIMIO MOXKHO 3aMEHUTh TAKHM K€ KOJNYECTBOM
JIOOBIX COETUHEHWN B COOTBETCTBHM C HACTOSIIIUM H300peTEHHEM, B YAaCTHOCTH, TAKUM K€

KOJIMYECTBOM JIFOOBIX CoeﬂHHeHHﬁ, MMPUBEACHHBIX B KAUCCTBE IPpUMEPaA
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D®OPMYJIA U3OBPETEHUS
1. Coenunenune popmyinsl (I), roe
R
Ao
Xdi er\>_ :
R (}

A

B TOM YHCJIe K JIOOOW MX CTEPEOXUMHYECKH M30MEpPHOU Gopme, rae A mpencTaBiseT

coboit

3
YN\RL'S

R F}I R ﬁ R1 Iﬁ R12
A npeacraenseT cobon ; 4&) , Z_) uwnn R4
R? R2 o R2
E\ 5 S
( (a-2) (a-3)

a-1) - (a-4)
R6
R3 R® © R3 —
Y1 RS
R® npeacrasnsaeT cobon wz/: \§—R5 ; NO} AN e} ;
(b-1) {b-2) (b-3)

X!, X%, X* u X* BeiGpans! u3 creayrommx BapuanToB: X' mpeacrasisier coboiit CH, X*
npencrasmser coboit CH, X° npencrasister coboit CH, u X* npencrasmser coboii CH;

um X' mpencrasmser coboit N, X* npencrasmsier coboit CH, X° npexcrasisier coGoii
CH, u X" npencrasusier co6oii CH,

wm X' mpencrasmser coboii CH, X* npencrasimsier coGoii N, X° npeacrasisier coGoit
CH, u X* npencrasusier coGoii CH,

wm X' npexcrasmser coboit CH, X* npencrasisier coGoit CH, X° npexncrasisier co6oit
CH, u X* npeacTaBisieT codoit N,

wm X' npencrasisier coboit N, X* npencrasisier coboit N, X° npencrasisier coboit CH,
u X npencrasnser coboit CH, u

wm X' npencrasisier coboit CH, X* npencrasisier coboii N, X° npencrasisier co6oit N,
u X* npencrasnsier coboit CH,

rae kaxabiii CH HeoOsi3atenbHO 3amerieH rajoreHoM, Cigankunom win Ci4alKUIoKCH-
rpynmnoi,

Kasknbii 3 Y! 1 Y He3aBuCHMO BbiOpan m3 CH, CF u N;

R1 mpencrasmsier coboii CH; mm CH,CHs;

R? NpeICTaBIIsieT CO00M Bogopo, rajorer i Ci_4aiKu,

R12 npencrasnsier coboit Crankm,

KayKOblid U3 R u R nesasucumo BbIOpaH n3 Cj gankuna;

3 .
R’ npexncrasisier coboii ranores;
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R* mpencramser  coboit  Cieankmr,  Caetmknoankmr,  mu(Ci4aiiKii)aMiuHo,
nupporuauany, rerepoapuil; Cjsankun, 3aMmelneHHbld rerepoapuioml; ¢enwmn, ¢eHw,
3aMeImeHHblt 1, 2 wim 3 3aMeCTHTeNsIMH, KaKIblii M3 KOTOPBIX HE3aBHCHMO BBIOpaH W3
rajioreHa, TUAPOKCHU-Tpynmbl, nuaHo-rpymnmbl, Cjsankwna, mnonuranoreH-Cigankuna u Ci.
4ATKUJIOKCU-TpyTIibl, rerepoapuil; Ci4ankui, 3aMeleHHbIi rerepoapuiiom];

R® npeacrassier codoit C, callkeHWI, 3aMELEHHbII OHUM HJIH IBYMsI 3aMECTHTEISIMU,
BbIOpaHHbIMU 13 C | gaKuIIa, -(CO)—OR7 1R 0% -(CO)—NR8R9; 15805

—NR9—(CO)—rerepouHKJ1a, B KOTOPOM YKAa3aHHBIM Te€TEPOLMKJ 3aMeIleH OIHUM WU
IBYMsI 3aMECTUTENISIMH, KaKIbIi U3 KOTOPBIX HE3aBUCUMO BbIOpaH W3 rajoreHa, ruapokcu Ci.
4AJTTKAJIOKCU-TPY I, WU

C3.LIMKJIOANKIJIA WJIM TeTEepOLUrKIa, rae ykasdaHHble C3¢lMKJIOAJIKUI U TETePOIUKIT
3aMeIleHbl OTHUM WJTH JIByMS 3aMECTUTEJISIMU, KaXKIIbIH M3 KOTOPBIX HE3aBUCHUMO BBIOpaH W3

Ci.¢ankuna;

C¢aNkmia, 3aMENIeHHOTO OJHHM, IBYMsI WIH TpPeMsl 3aMECTHTEJSIMHU, KaXIbld U3
KOTOPBIX HE3aBHUCHUMO BBIOpPaH W3 TaJiOreHa, TUAPOKCU-TPYMIbI, THAPOKCHKApOOHMIIA,
amuHokapOonuna, Csgumknoankmna, C;¢lUKIOANKIIA, 3aMEIIeHHOTO OJHHM WM JABYMSI
3aMECTHTEJISIMH, KaKABIA W3 KOTOPBIX He3aBUCUMO BbiOpaH u3 Cj4ankuia, rajorexa,
runpokcukapOoonmia u Cj_4aikuia, 3aMeIeHHOTr0 THAPOKCUKAPOOHUIIOM;

Cs.¢anKkeHuma;

C3.¢aJIKeHMIa, 3aMELIEHHOr0 OAHHUM IJIM ABYMS 3aMECTUTENSIMH, BhIOpaHHbIMH 3 Ci
cAJIKWIIA, THAPOKCU-TPYIIBI, —(CO)—OR7 15007 —(CO)—NRSRQ;

THIIPOKCH,

L{UAHO-TPYIIITY;

-(C0)-O-R’;

(CO)»-NR'R";

-(CO)-NR*-SO,-R%;

-(CO)-NR’-(C0O)-SO»-R?;

-0-(CO)-NR'R';

NR°R’;

-NR9-(CO)—C1_4aJIKI/IJ'Ia;
-NRQ-(CO)—C3_6aHKI/IHa;
-NR’-(C0O)-O-R%;
-NR’-(CO)-NR’-R%;
NR”-SO,-R%;
-SO,-R%;
—SOZ—NRwR“; AU
-S0,-NR’-(CO)-R%;
rerepoapuiaz,
rre

7 o
R’ npencrasiser coboii Bogopon miu Ci4alku;
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RS npenctasisietr codoit Cj_sankm, nojuranored-Cqankun mwin Cs s LIAKIIOaTKHIT,

KayKIbIA R’ HesaBucuMO BbIOpaH u3 Bomopona win C;_4aikuna,;

KayKIAbIA U3 Ry R!"! nesaBucumo BbIOpaH u3 Bogopona, CN; Ci4ankuna; CsgankeHuna;
nojiurasioreH-Cy_qankuna; Cs guukioankuia;, Cs ¢lIMKIIoaNKuia, 3aMmelneHHOro Cq_4alIKujioM; WIH
C4ankuna, 3aMeIIeHHOr0 TMAPOKCU- UM LIHAHO-T'PYTIION;

reTepOLMKJI TPEACTaBIsieT COOOH a3eTUAMHUI, THUPPOIMAMHUJ, MUMNEPUANHUI WU
TOMOTIHIIEPUINHNI,

rerepoapuiil mpencrassier coOON TUEHWII, MUPHUAUMHUI WM TUPUMUIUMHII, TI€ KasKIbIH
rerepoapuiil HeoOs3aTeIbHO 3aMEINEeH OMHUM HIJIA JIBYMSI 3aMECTUTEJISIMU, KaXKIbIi U3 KOTOPBIX
He3aBUCHMO BbIOpaH u3 C4ajKuiia, rajloreHa, aMHHOTPYIIIbI 1 AMUHOKapOOHWMIIA,

rerepoapui2 MPEeACTaBSET COOOW MUPPONUI, MUPAZOIHUI WIIA THA3OIWI, TJIe KaKIbIH
rerepoapuii2 HeoOs3aTeIbHO 3aMEIIEeH OMHUM HIJIA JIBYMS 3aMECTUTEIISIMU, KaXKIIbIi U3 KOTOPBIX
HEe3aBHCUMO BbIOpaH u3 Ci4allkuiia, rajorexa, —(CO)—OR7 WIIH —(CO)—NRSRQ;

WK K UX (papMalleBTUYECKH MPUEMJIEMbIM COJISIM TIPUCOETUHEHUS KUCIIOTHL.

2. CoenuHeHune, Kak 3asBJIEHO B 1.1, rae pamukai A cootBeTcTByeT opmyie (a-1).

3. CoenuHeHue, Kak 3asBJIEHO B 1.1, rae pagukan A cooTBeTcTByeT popmyie (a-2).

4. CoenuHeHue, Kak 3asiBJIEHO B .1, rae X! npencrasisier coboit CH, X? MPEACTABIIAECT
co6oii N, X® npencrasisier coboii N, u X npexcrasmusier coboii CH.

5. CoenuHeHHe, KaK 3asBieHo B I.1, rae X' npeacrasisier codoi N, X? MPENCTABIISAET
co6oii N, X° npencrasmsier coboiit CH, u X npencrasisier coGoii CH.

6. CoenuHeHue, KaK 3asiBlIeHO B 06om u3 mi. 1-5, rae R” coorsercrayer popmyie (b-
1), rne Y' u Y? npencrasmsor co6oit CH.

7. CoeqMHeHNe, KaK 3asiBIEHO B MoGoM u3 mm. 1-6, rae R? npezacTassier coboi GTop.

8. CoenvHeHue, KaK 3asBieHO B Jro6om u3 mm.1-7, rme RY npezacrasysier coboit Cs.
GLIKJIOQJTKIAIT.

9. CoemuHeHne, Kak 3asiBiaeHO B mobom u3 mm. 1-8, rme R® mpencrasmser coGoit Cs.
GUUKJIOATIKUA WM TUPPOTUAMHUI, The yKasaHHbIH Ci3glUKIOATKUI WM TTUPPOJTUIHHUI
3aMeINeHbl OHUM HJIA ABYMsI 3aMECTHTENSIMHU, KaXIbIii U3 KOTOPBIX HE3aBHCHMO BBIOpPAH W3 -
(CO)-O-R’ umm -(CO)-NR"R'".

10. ®apmaneBTHYECKHI COCTaB, COAEpKALIMHA (hapMaALeBTUYECKH PUEMIIEMBIN
HOCHUTEIb U TepaneBTHYeCKH 3(p(HEKTUBHOE KOJMUECTBO COSAMHEHUS, KaK 3asiBJIEHO B JIOOOM U3
. 1-9.

11. dapmaneBTHueckuii coctaB corinacHo I. 10, KOTOpBIA NOMNOJHUTEIBHO COAEPIKUT
APyroe MpOTHBOBUPYCHOE CPENCTRO.

12. ®apmaueBTHYECKUI COCTaB CcoOrjacHo m. 11, rae ApyruM mDpOTHBOBUPYCHBIM
CpencTBOM siByisieTcsl mHrHOUpyromee RSV coenunenue.

13. Cnioco0 monydenust papMareBTHIECKOrO COCTaBa, KaK 3asBJIeHO B Jr000M u3 mir. 10-
12, rue TepamneBTHUECKH aKTUBHOE KOJMYECTBO COSIMHEHUS, KaK 3asBJICHO B JFOOOM m3 mit. 1-9,
TLIATEJIbHO CMEITUBAIOT C (PapMaLIeBTUYECKH MPUEMIIEMBIM HOCHUTEIIEM.

14. CoenuHeHue, Kak 3asBJI€HO B JIOOOM u3 mm. 1-9, 1y NMpUMeHEHUs B KadecTBe
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JIEKapPCTBEHHOIO Npemnapara.

15. Coenunenue, kak 3asBJIEHO B JOOOM M3 mm. 1-9, unm papManeBTUYECKHH COCTaB,
Kak 3asBJeHO B yoOoM m3 mm. 10-12, nis mpuMeHeHus B JieueHHMM HH(EKIHUH, BBI3BAHHON
pecnupaToOPHO-CUHLIUTHAILHBIM BUPYCOM.

ITo noBepenHocTH
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