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OIIMCAHUE U30BPETEHUA
2420-564135EA/011
HHI'UBUTOPLI PRC2

ITEPEKPECTHA CCBIJIKA HA POACTBEHHBLIE 3A5BKU

Hacrosimas 3asiBka ucnpainbaeT NpUOPUTET NpeABapuTeabHON 3asBku Ha nateHT CIITA
Ne 62/624,176, nonanuoit 31 smuBaps 2018, mpeasapurenbHoi 3asBku Ha marteHT CIIA Ne
62/672,701, nongannoii 17 mas 2018 u npeaBaputenpHOl 3as8ku Ha nateHT CIIIA Ne 62/747,736,
nomaHHoM 19 okTsiOpsi 2018, monHOe comepskaHWe KaKOOW 3asBKH BKJIFOUYEHO B HACTOSIIHI
JOKYMEHT IIOCPEICTBOM CCBUIKU BO BCE MOJIHOTE.

OBJACTh TEXHUKH, K KOTOPOI OTHOCHUTCSI H30OBPETEHUSI

Hacrosimee n3o0pereHne OTHOCUTCSI K COSOMHEHUSM, KOTOpble HHrHONpyroT Polycomb
Repressive Complex 2 (PRC2). B uactHOCTH, 1aHHOE M300pETeHHE OTHOCUTCS K COSAMHEHUSIM,
(apmMareBTHYECKIM KOMIIO3UIHSM, COAEPKALINM COSAMHEHUS, H CIIOCO0aM UX MPUMEHEHHS.

YPOBEHb TEXHUKH

Polycomb Repressive Complex 2 (PRC2) sBisiercss MyJbTHOENIKOBBIM KOMIUIEKCOM,
KOTOpBIA y4acTBYeT B SIUI€HETUYECKOM BBIKJIIIOUEHUH LIEJIEBbIX I'€HOB JIs PEryJHpOBaHMUS
pa3sutus v remoctaza. PRC2 KOMIUIEKC COCTOUT M3 TPEX OCHOBHBIX MOABEINHULL SHXAHCED zeste
homolog 2 (EZH2), 6enok pa3sutus 3aponbimesoii skrogepmbl (EED) u cynmpeccop zeste 12
(SUZ12). JiBe nomojHuTenbHble He HeoOxomumbie mnonbeauHunbl, AEBP2 u RbAp48,
cniocoOcTBYIOT (hepmeHTHON aktuBHOCTH PRC2 kommekca (Hanmpumep, cm. Cao et al., (2002)
Science 298: 1039-1043).

EZH2, KaTaJIuTU4YeCKast NoAbEAUHULIA PRC2 KOMILJIEKCA, SIBJISIETCSA
T'MCTOHMETHATPAaHCpepa3oi, AeHCTByIOLIell Ha  BBIKIIOUEHHE LEJEeBbIX T'€HOB  4Yepes
TpuMermupyromui  nusuH 27 rucrona H3 (H3K27me3). EED wacTtmyHO oOTBedaer 3a
pacrno3HaBaHUE TPUMETWINPOBAHHOTO riuctoHa H3 nu3una 27 U Cy’KUT B Ka4eCTBE KAPKaCHOTO
Oenka nis coopku PRC2 kommiekca. Bzaumoneiicteue mexny EZH2 u EED nogbenuHuiamu
SIBJIIETCSI CYIIECTBEHHBIM JUIsI aKTHBHOCTH W (DYHKIMOHUPOBAHHS TMCTOHMETHITPAHC(epasbl
PRC2 kommiekca (Hanpumep, cMm. Denisenko et al., (1998) Mol. Cell Biol. 18:5634-5642).

AbeppanrtHas skcripeccuss PRC2 Obuta omucaHa Juisi HECKOJNIBKMX BUIOB paka. EZH2
CBEPXIKCIIPECCUPYETCS B arPECCUBHBIX COMUAHBIX OMYXOJISIX, BKJII0OYas paK MPOCTAThI, MOJIOYHOM
JKeJe3bl, KOXH, MOYEBOrO Ny3bIps, MEYEeHU, IMOAKETYJOUHOM >Kele3bl U TOJNIOBbI M IIEU.
Hamnpumep, 6b110 nokasano, yro EZH2 TpaHCckpunT u 0€JI0K MOC/IeA0BATEIHHO MOBBIIIAIOTCS TIPU
MHBA3UBHOHN KapLINHOME MOJIOYHOM jKeJIe3bl 10 CPABHEHUIO C HOPMAJIbHBIM 3IIUTEINEM MOJIOUHOM
JKeJe3bl, U CUJIbHO CBSI3aHbI C arpeCCUBHOCTBIO Paka MOJIOUHOI xkene3bl. CBepxakcnpeccus EZH2
B HMMMOPTAJM30BAHHBIX YEJIOBEUECKUX KIIETKAX STHUTEIHs MOJIOYHOW »KeNe3bl CIOCOOCTBYET
CBOOOIHOMY pOCTY W UWHBa3uu kietok. EZH2-menuupoBaHHas WHBa3Usl KIETOK TpedyeT
ucxonnoro SET nomena u akrusHOcTH ructonaeanerunasbl (Kleer et al., (2003) Proc. Natl Acad.
Sci USA 100(20):11606-11611). Taxxe wumeercss OONbIIMNA pPHCK peLMOUBA TOCKE
IPOCTAT3KTOMUH B OIyXOJISIX, SKCIPECCUPYIOIINX Bbicokue ypoBHH EZH2 (Varambally et al,
(2008) Science 322:1695-1699).



Kpome cBepxskcmpeccuu, ObLIM ONUCAaHBI COMATUYECKHE AaKTUBUPYIOIIHE U HE
aktusupyromue Mytauuu EZH2 nogbenununel. CoMaTudeckue aKTUBUPYIOLIUME MYTallUU B
EZH2 6pimn unentudunupoBansl B QoukysipHoil numbpome u nuddy3Hbx B-kieTodHbIX
muMdomax, kotopble naroT nosbimeHHble ypoBHU H3K27me3 (0630p cm. B Helin and Dhanak
(2013) Nature 502:480-488; Pasqualucci et al., (2011) Nature Genet. 43(9):830-837). Ot
MyTallUU, BMeCTe CO cBepxakcnpeccuedl EZH2 B pa3nuyHbIX COMUAHBIX ONYXOJSAX MO3BOJISIOT
MPEANOJOKUTb, YTO HENpaBUJIbHOE peryiaupoBanue EZH2 MoxxeT mpuBECTH K BBIKJIIIOUEHHIO
reHoB PRC2 komriekcom, 94To BaXKHO AJIs1 POCTA U BbDKHUBAaHMS ONyX0J1i. IHTepecHO, 0HaKO, TO,
yro uHrubutopel PRC2 kommuiekca, KOTOpbIe MOPaKatOT HE KATAJIUTHYECKHE MOAbEIHMHHULIBI
HanpuMmep, EED, coxpaHsAIOT MOLIHOE AEHCTBUE MPOTUB KOJOHUM KIIETOK, SKCIIPECCUPYIOLINUX
EZH2 axtuBupyroomue mytaimu (Hanpumep, He et al., (2017) Nat Chem Biol.:13(8):922. doi:
10.1038/nchembio0817-922b).

CYHIHOCTDB U30BPETEHUA

beuto oOHapyxeHo, uTo ycuineHHast akTuBHOCTb PRC2 crocobcTByeT HekenaTenbHOM
nposnndepallud U WHBA3UBHOCTU OIYXOJIEBBIX KJIETOK, YaCTUYHO, 4Yepe3 TPUMETHIHMPOBAHUE
H3K27. Tak kak cumrtaercs, uto mnoBblmeHHble ypoBHH H3K27me3 cmocobcTByrOT
arpecCUBHOCTH paka BO MHOTHX THIAX OMyxosed, nHruOmposanue aktuBHoctu PRC2 moker
0Ka3aTh TE€PANEBTHUYECKYIO MOJb3Y AJIs LIUPOKOro crekrpa pakoB. CoeUHEHUs: B COOTBETCTBUU
C JaHHBIM H300pETEHHEM MPEAJararoT MOTEHIUAIBHYIO TEPaIeBTUYECKYIO TOJIb3Y B Ka4eCTBE
UHTUOUTOPOB, KOTOpBIE cBsA3bIBatOTCA ¢ EED nonbenuHmnLel, KOTopble MOTYT OBITh MTOJIE3HBI AJIS
OTPULATENBHOTO MOAyJupoBaHus akTuBHOCTU PRC2 B kjeTke wiM 7S JeUeHHs] Pa3iIUdHbIX
¢dbopm paxa.

bbuta oOHapyskeHa HEOOXOAMMOCTh B Pa3BUTHM HOBbIX MHruOuTopoB PRC2, xoropsie
coxpaHsaoT dddekTuBHOCT mnpotuB EZH2  akTuBHMpYIOIMX MyTalMii, W  KOTOpbIE
JAEMOHCTPUPYIOT VIJIYYIIEHHYIO KJIETOYHYIO AKTHBHOCTb, 3(P(EeKTHBHOCTb, CTAaOWMIBHOCTH U
0e30macHOCTh TO CpaBHEHUIO ¢ WHruOuropamu, HampasieHHbiMH Ha SET nomen EZH2.
CoenuHeHHss W KOMITO3WLIMUA B COOTBETCTBHHM C JAaHHBIM H300pPETEHHEM MPEUMYIIECTBEHHO
NPEOIOJIEBAOT OJJUH WIIH OOJiee U3 STUX HEAOCTATKOB, odecneunBas 3P eKTHBHBIE, CENIEKTUBHBIE
U MIEPOPATbHO aKTHBHBIE COSTUHEHUS, KOTOpBIE CBsi3biBatOTCS ¢ EED 1 MHHrHOMpPYIOT aKTUBHOCTD
PRC2 ne3aBucuMoO OT cTaTyca MyTallMK UM ypoBHel skcripeccun EZH2.

B onHOM acniekTe n300peTeHUs MPEACTABICHBI COSUHEHHS, MPEACTABIICHHBIE (POPMY IO
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dopmyna (1)

H

WK UX (papMalieBTUYECKH MTPHEMIIEMAasi COJb:

===-=-= gBJIAICTCS OAMHAPHON WU ABOHHOM CBS3bIO;

Z apisiercs O unu S;
X sersiercs O, CR®, CR°OH, C(R”),, rxe:

ecnu X siBisiercst O, ====== ABIAETCSA ONUHAPHOMN CBS3bIO;

eciu X sBnsercs C(R’), ====== ABJIeTCA ONUHAPHOIi CBA3BIO;

ecmu X sipasiercs CR?OH, ====== gBJsieTcs1 ONUHAPHOMN CBA3BIO; UK
ecu X sensierca CR®, ====== gpyisieTcst ABOIHOI CBA3LIO;

R! sBnsiercsi apunom, rerepoapunom, L-IUKIOAJIKMIOM MMM L-reTepoluKIuIoM, Tie
apwibHasi, reTepoapuibHas WM LUKIWIbHAsA 4YacTh L-nuknoankuna win L-rereporukiuna
Heo0s3aTeNbHO 3aMelleHa OTHUM Hwin Oonee R*;

R? spasercs mumano, -COOR® mumu -C(O)N(R),; unmu R? ssuserca -C(O)N(R),, rne
Kaxablii R B3ATHII BMECTe ¢ aTOMOM a30Ta, K KOTOPOMY OHM TIPHCOEIMHEHBI, o0pasyer 5-8-
4JIEeHHOE IeTepOLHKINIECKOe KONbI0, HE00A3aTeIbHO 3aMeIeHHBIM OHUM 1 6osee R*;

kbl R? HesaBucumo sBisiercst C1-C3 aJIKHIOM HITH TaIOT€HOM,

KaKOelii R*  HesaBHCHMO  SIBIIS€TCS  alMIOM, [IMAHO, TaJIOTEHOM, AJIKOKCH,
THAPOKCHATKUIOM, TeTePOATKUIOM, TaJOreHaNKuIoM, Y2-rajgoreHankunom, Y -C1-C6 ankumom,
Y2-C1-C6  ankunoM, L-uuknoankunom, L-retepoapunoM, L-rerepouukiammoM, Y-
rereporkanioM, -L-N(R%),, -Y!-N(R®); umu -Y2-N(R®),, rae konbuo L-tuknoankuna, L-
rerepoapuna, L-rereporuknmuia uan Y '-reTepolukinna HeoOs3aTeIbHO 3aMEeIIeH0 OJHUM HIIH
6onee R’;

L sBnsiercs cBszbro wm C1-C4 ankusieHoM,;

Y! sBasercs ceazbio, -C(O)- unu -NHC(O)-;

Y? sBasiercst cBs3bI0, -S-, -SO-, -SO3- unu -NR’SO»-,

Kaxbiii R HezaBrcuMo sipssietcst Bopopoaom unu C1-C3 ankunom;



R® spnsercas  Bomopomom, C1-C3  ajkuioM, rajJoreHoM, TajOreHaIKUIOM,
T'UPOKCHAJIKUIIOM UJIM FE€TePOAKHUIIOM,

kaxabii R’ HE3aBHCUMO SBIISIETCS OKCO, IIMAHO, TMAPOKCHJIOM, aNKOKCH, TajlOreHOM,
rajJoreHaNKuIOM, THAPOKCHANKMIOM, TeTepoajkuaoM, wLuknoankunoM, -L-N(R’),, C1-C6
ankuiom unu Y '-reteporukmunom, rae Y -reTepoumknun HeoGA3aTeNbHO 3aMeLIeH OHUM MU
Gonee R7; u

n paBHO 1 nnu 2.

B nppyrom acnekre wu300peTeHMs, TPENCTaBICHbI (hapMaLEBTHYECKHE KOMIIO3HIIUH,
cozeprKalie TepaneBTuaecku 3G PeKTHBHOE KOIMYECTBO COSAMHEHUSI B COOTBETCTBUH C TAHHBIM
n300peTeHneM Win ero papMaleBTHUECKH MPUEMIIEMOH cou B (papMaLeBTHUECKH TPUEMIIEMbIH
SKCLMITUEHT.

B eme omHOM acnekte wu300peTeHUs, MPENCTaBJIEHbI CHOCOOBI HHIUOMPOBAHUS
aktuBHOCTH PRC2 B KJ1eTKe, BKIIFOUAIOMINI KOHTAKT KJIETKU C coequHeHneM Gopmyiiet I. B omHOM
BapUaHTe, KOHTAKT MPOUCXOINT in vitro. B omHOM BapuaHTe, KOHTAKT MPOUCXOIUT 1N VIVO.

Taxoke npencrasieH crnocod HHruOUPOBaHUs Mponndepalui KIETOK, in Vitro Wit in vivo,
rae crnocod BKIFOYAET KOHTAKT KJIETKU C 3((EKTUBHBIM KOJNMYECTBOM coearHeHus: Gpopmyisl [
WK ero (apManeBTUUECKH MPUEMIIEMOI COJM MK ero (apMareBTHUECKOH KOMITO3UIMH, KaK
OTIpE/IENIEHO 3/1eCh.

Taxke mpencTaBieHbl CIOCOOBI JISUEHUs] paka y MAIMeHTa, BKIIOYAIOIINE BBEICHUE
TepaneBTHIeCKU 3((PEKTUBHOIO KOJIMYECTBA COENMHEHHS WIN (apMaLeBTHUECKON KOMITO3ULIMU
B COOTBETCTBHM C JaHHBIM M300peTeHHEM WIH €ro (papMaleBTUYECKH INPHEMIIEMON CONu
NAaLUEeHTy, HYKJAIOLIEMYCs B TAKOBOM.

Takske mpeacTaBieHbl CIOCOOBI JICYSHHs paka y MAalMeHTa, HY)KAAIOLIEerocsi B TAKOBOM,
rae croco0 BKIIOYaeT (a) onpeneseHne Toro, CBsA3aH Jju pak ¢ myrtauueii PRC2 (manpumep, PRC2-
cBsi3aHHBIA pak); u (b) BBEAEGHHWE NALMEHTY TEPaneBTHYECKH 3PPEKTHUBHOTO KOJIMYECTBA
coenuHenusi ¢opmynbl | wium  ero (QapManeBTHYECKH NPUEMJIEMOW COJM WM  €ro
(apManeBTHYECKONH KOMITO3ULIHH.

Taxke mpeacTaBiIeHO NMPUMEHEHHe CoequHeHus Gopmyibl | win ero ¢papmaneBTHUECKH
IIpUEeMJIEMON COJIM WJIU COJIbBATa, KaK OMNPEAENIEHO 3/1eCh, B NPOU3BOJCTBE JIEKAPCTBEHHOTO
CpeAcTBa AJisi HHrHOMpoBaHust akTUBHOCTH PRC2.

Taxke mpeacTaBiIeHO NMPUMEHEHHe coequHeHus Gpopmyibl | wm ero ¢papmaneBTHUECKH
IIpUEMJIEM COJIH WJIH COJIbBATA, KaK ONPEENIeHO 31€Ch, B IPOU3BOCTBE JIEKAPCTBEHHOI'O CPEACTBA
st nedenust PRC2-cBs3anHOT0 3a00/1€BaHUS WJTH PACCTPOMCTBA.

NOJAPOBHOE OITMCAHUE N30OBPETEHUA

Hannoe wu3obpereHust oTHocutcs kK uHruOmropam PRC2. B wacTHOCTH, HaHHOE
n300peTeHrne OTHOCHUTCSI K COEIUHEHHUSIM, KOTopble cBs3biBatoTcsi ¢ EED st mHrnObuposanus
aktuBHOcTH PRC2, (apmaneBTHUECKUM KOMIO3HLIMAM, COAEPKAIIUM  TEPareBTHUECKU
3¢ PeKTUBHOE KOJTMYECTBO COENMHEHUHN, U CIIOCO0aM MX MPUMEHEHUS.

OITPEAEJIEHMA

Ecnu He YKa3aHO MHOEC, BCC TCPMUHBI U UHTCPBAJIbI, UCIIOJIB3YEMBIC 31€Ch, UMCIOT TO K€



3HaYeHHEe, KOTOpOe OOBIYHO MOHHUMAETCSl CHENHMAJNCTOM B OOJNACTH TEXHUKH, K KOTOPOH
OTHOCHUTCSI JaHHOE€ M300peTeHue, eCliu SIBHO HE OIpeNesieHO MHaude. Bce maTeHTsl, 3asBKH Ha
NATEeHThl U MyOJUKALMH, YIIOMSHYTBIE 3/1€Ch, BKIIOUYEHbI B KAYECTBE CCBUIKM B TOH CTENEHH, B
KOTOPOM OHM COOTBETCTBYIOT HACTOSALIEMY ONUCAHUIO.

JIng mpOCTOTBI, XUMHUYECKHE IPYMIbl ONpEAeaeHbl U YIOMHHAIOTCA MOBCIOAY, NPEKAe
BCEro KaK OIHOBAJICHTHBIE XUMUYECKHE TPYIIbI (HAIIpUMep, aJIKuJiI, apuil U T. 1.). TeM He MeHee,
TaKue TEPMHUHbBI MOIYT TaKK€ HCIOJNb30BaTbCs JUIsl  Mepelayd  COOTBETCTBYIOLIUX
MHOTOBAJICHTHBIX TPYMI MPH COOTBETCTBYIOIIMX CTPYKTYPHBIX OOCTOSITENIBCTBAX, MOHSITHBIX
CHeLUAIMCTaM B JaHHOMW o0jactu TexHuku. Hampumep, XoTs rpynna “ankuia’ 0ObIYHO OTHOCHTCS
K onHoBalieHTHOMY panukany (Hampumep, CH3-CH»-), B ompeneneHHBIX OOCTOSITENbCTBAX
IBYXBAJIEHTHAsI CBSI3YIOINAsl TPYIMIA MOXKET OBbITh “aJKWJIOM~, B 3TOM CJy4ae CIELHAUCT B
IOaHHOM 00J1aCTH TEXHUKH IMOMMET, YTO AJIKUJI SIBJIIETCS JBYXBAJIEHTHBIM PAIUKAJIOM (HAIIPUMED,
-CHz-CH3-), xoTopblii skBUBasNieHTeH TepMuny “ankwien”. (Takke, B oOcTosTeNnbCcTBAX, KOraa
TpeOyeTcsi MByXBaJIeHTHAsl TPyIIa W 3asBjeHA KakK “apir’, CIelHUajucT B JaHHOW oOjacTu
TEXHUKH TOWMET, YTO TEPMHUH “apiyl’ OTHOCHUTCS K COOTBETCTBYIOIIEH JIBYXBaJEHTHOH TPYIIIIE,
apuiieHy.) Bce aToMbl UMErOT OOBIMHOE YHCTIO BAIEHTHOCTEH Jist 0Opa3oBaHus cBsizeil (T.e., 4 ist
yraepona, 3 msi N, 2 st O u 2, 4 wmu 6 11t S, B 3aBUCUMOCTH OT CTETIEHU OKHCIIEHUS S).

B namnom ommcanum, “Polycomb Repressive Complex 27 wmmm “PRC2 xommiexc”
OTHOCHUTCSI K MYJIbTHOEJIKOBOMY KOMIUIEKCY MJIEKOTUTAIOIINX, COAEPIKAIleMy TPH OCHOBHBIX
cyObenuHMLBL SHXaHcep zeste homolog 2 (EZH2), Genok pa3sBUTHs 3apOIBILIIEBON 3KTOAEPMBI
(EED) u cynpeccop zeste 12 (SUZ12), u n1Be 1ONOJHUTEIBbHbIE HE HEOOXOAUMBbIE CYOBEIUHULIBI,
AEBP2 u RbAp48.

B nannoMm onucanuu, “EED” orHOCHTCS K CyOBeanHMIIE Oefika pa3BUTHS 3apObIIIEBOH
skronepmbl PRC2 kommnekca.

B  npamnom onmcanun, “EZH2” wm “EZH2  ¢epmeHT’  OTHOCHMTCS K
THCTOHMETHITPAaHC(epasbl  MIIEKOMHTAIOLIEr0,  KOTOpash  SIBJSIETCS  KaTATUTUYECKOMN
cyowpenuuuieii Polycomb Repressive Complex 2 (PRC2), u neficTByeT Ha BBIKIIFOYEHHE LIEJIeBbIX
T'€HOB uepe3 TpuMeTuiupyromuii musuH 27 rucrona H3 (H3K27me3).

B nannom onucanuu, “PRC2 UHrHOUTOP” OTHOCHUTCS K COSAMHEHHSIM B COOTBETCTBUH C
JaHHBIM H300peTeHreM, KOTopbie mpenctaBieHbl (opmynoi (I), kak ommcaHo 3aech. ITH
COEMHEHUs] CIOCOOHBI OTPHLATENbHO MONAYJUPOBATh HJIM WHTHOMPOBATH BCKO WJIM YacCTh
depmentHoli aktuBHOCTH PRC2 xommnekca. He »xenast ObITh CBSI3aHHBIME KaKOW-THOO TEOPUH,
TEOPETHUYECKH MPEIOAratoT, YTO HHIMOUTOPHI B COOTBETCTBUH C JTAHHBIM H300PETEHUEM MOTYT
UHruOupoBath pepMeHTHYIO akTUBHOCTh PRC2 uepes ces3piBanne ¢ EED nist npenorBparueHus
cbopa PRC2 komrutekca Ha xBocTax ructona H3, TeM caMbIM HHTHOMPYST €10 aKTUBHOCTb.

“PRC2-cBsi3aHHOE 3a00JI€BaHUE MM PACCTPOIMCTBO" B JAHHOM ONMMCAHUHM OTHOCUTCS K
3a00NI€BaHUsAM WJIM PACCTPONCTBAM, CBSI3aHHBIM C MM MEAMUPOBAHHBIM HIH HMMEIOIINM
akTuBUpyromyro myraimo EZH2 w/nnu abeppantayto skcnpeccuro PRC2. He orparnuusarommm
npumepom PRC2-cBsi3anHOrO0 3a001€Banus wiu paccrpoiicrea siBisiercss PRC2-cBsi3aHHBIN pak.

Tepmun “amuno” otHocurcs k -NHa.



Tepmun “anerun’” otHocures k “-C(O)CH;s.

B nanHOM onmcaHuu TepMHH "amun" OTHOCUTCS K QJIKHJIKapOOHUIBHOMY MM
apuIKapOOHMIIBHOMY 3aMECTUTENIO, TA€ aKUJIbHAS U apujibHAsl YacTU TaKHe, KaK OMpeneseHo
371€Ch.

Tepmun "ankun" B JAaHHOM ONMCAHUM OTHOCHUTCS K TPSIMBIM HJIM Pa3BETBJIEHHBIM
anugaTHUeCKuM rpymmnam, umeroimum 1-12 aromoB yrnepona. Kak TakoBo#, “ankuir” 0XBaThIBAET
C1, Ca, Cs, C4, Cs, Cs, C7, Cs, Co, Ciro, C11 1 C12 rpynmsl. IIpumeps! ankUIbHBIX TPYII BKJIFOYAIOT,
0e3 OrpaHUYeHHUs], METHUII, STUJI, TIPOTTHJI, U3OMPOIIIL, OyTHII, U300y THII, BTOP-OYTHII, TPET-OyTHII,
MEHTHJT U TeKCUJL.

TepmuH "ankeHun" B JAHHOM ONHMCAaHMM O3HAYAET HEHACHIIEHHYID NPSAMYI HIH
pa3BETBIIEHHYIO aln(aTUYecKyr rpymnmy ¢ OmgHOH miam Ooyiee ABOWHBIMU CBS3SIMH YTJIEPOA-
yriepon, umeromnyro 2-12 atomos yriepona. Kak TakoBol, “ankenwr” oxsaTteiBaeT C», Cs, Cs, Cs,
Cs, C7, Cs, Co, Cio, Ci1 u Ci2 rpymmbl. IIpuMepbl alKeHWIBHBIX TPYII BKIOYAKOT, 0e3
OTpaHUYEHUs], STEHWI, PONEHUI, Oy TeHUJI, IEHTEHWUJI U TeKCEHUII.

Tepmun "ankuauna" B JAHHOM ONHCAHUHM O3HAYa€T HEHACBHILECHHYIO MPSMYI WIH
Pa3BETBIEHHYIO aMU(paTUYECKYI0 TPYIIY C OJHOH WM Oojee TPOMHBIMU CBS3SIMH YIJIEPOA-
yriepon, umeroinyto 2-12 atomos yriepoaa. Kak takosoit, “ankunui’ oxsaTeiBaeT Ca, Cs, Cs, Cs,
Cs, C7, Cg, Co, Cio, C11 u Ci2 rpynmel. [Ipumepsl aqKMHUIIBHBIX TPYII BKIIOYAOT, 03
OTpaHUYEHUs], STUHWJI, TPONMHUI, Oy THHMJI, IEHTUHNJI U TeKCUHWIL

" AnkuneHoBoi", "ankeHIeHOBON" MK "aIKUHUJIEHOBON" TPYIINON SIBJISIETCS aJIKUIJIbHAS,
aNKeHWJIbHAs WM AJKUHWIbHAS TPYIA, KaK ONPEAeNIeHO BbIle, KOTOpash pacrlojoKeHa MEeXy,
U CIYKUT JUJIs COCAMHEHUsS JBYX NPYTUX XUMHUYECKUX rpymm. IIpuMeps! aJkuIeHOBBIX TPy
BKJIIOYAIOT, 0€3 OrpaHWuYeHHs, METWJIeH, OTUJIeH, NpomwieH u OyTwieH. Tunudsble
AJIKEHWJICHOBBIE TPYIIbI BKIFOYAIOT, 0€3 OrpaHMYEHHs], STEHUJICH, MPOMEHWIEH U OyTeHUIIEeH.
TunuyHble aJKUHUICHOBBIE TPYIIIbI BKIIOYAKOT, 0€3 OrpaHUYEHHs], STHHUJICH, MPOMUHIIEH U
OyTHHUJIEH.

Tepmun “ankokcu” orHocurces k -OC1-C6 ankuny.

Tepmun "umknoankun" B JTaHHOM OMHCAHUM OTHOCUTCSI K HACBIIEHHOM M YaCTHYHO
HEHACBILEHHON LMKJIUYECKOW yIJIeBOJOPOIHON rpymnmne, uMmerowei 3-12 atomos yriepona. Kax
takoBol, “muknoankuin’ Bkmouaer Csz, Ci, Cs, Co, Cr7, Cs, Co, Cro, C11 u Ci12 LUKIUYECKUE
yIJIEBOAOPOAHBIE TPynnbl IIpuMepsl MUKIOANKHIBHBIX TPYIIN BKJIIOYAKOT, 0€3 OrpaHHYeHUs,
LUKJIONPONII, LUKJIOOYTHJ, LUKJIONECHTW, LMKJIOMEHTEHNUJ, LUKJIOT€KCHI, LHKJIOTE€KCEHHII,
LUKJIOTENTUI U [IUKJIOOKTHUIL.

TepmuH "rerepoankun” OTHOCUTCS K alIKUIIbHOM IpyTIIie, KaK ONpPeeseHO BhIlle, Il OUH
win Oojiee aTOMOB yriiepona B nernu He3aBucumo 3amernenbl O, S unu NRY, rme R* sisiercs
BopopoaoM miu C1-C3 ankunom. IIpumepsl reTepoaiKuibHbIX IPYII BKIIOYA0T METOKCUMETHII,
METOKCH3TUI U METOKCUIIPOTIHIL.

"ApunpHoil" rpynnoii siBnsiercst Ce-C14 apomaTudeckas rpymnmna, coaepskaiasi OT OIHOro
1o Tpex apoMaruueckux koJjiell. Kak takosoi, “apmr’ BkirodaeT Cs, Cio, C13 1 C14 IUKIIHUECKHE

yIJI€BONOPOAHBIE Ipymmbl. TunuuHol apunbHON rpynmnoil ssusercs Ce-Cio apuibHas rpynmna.



KoHkpeTHbIE apuiibHBIE TPYMIBI BKIIOYAKOT, 0€3 orpaHudeHus, ¢peHm, HaQTwI, aHTPaleHWT U
bayopeHu.

"ApankunpHas" uiM "apunankuipHas" rpymna BKJIOYAET apUIIbHYIO IPYIINY, KOBAJEHTHO
CBSI3aHHYIO C aJIKMJICHOBOM IPYIMIIOHN, I7ie IPyMIa CBA3aHa C APYrol rpymnron yepe3 aJKUIbHYIO
rpynny. Tunu4anaoi apiakuwibHO# rpynmnoi seisercs -(C1-C6)anxmn(C6-C10)apun, Brimovas, 6e3
orpaHu4eHui, OeH3wi, peHsTII 1 Ha TUIMETHII.

"T'eTepolUKIMIBHON" WM  "TreTepOLUKINYECKOH" TIpyNIol SBISETCS MOHO- WM
Ounmkueckas (KOHACHCUPOBAHHASI UJIM CIIUPO) KOJIbLIEBAsl CTPYKTypa, UMeroIas ot 3 go 12
atoMoB (3, 4,5, 6,7, 8,9, 10, 11 unu 12 aromoB), Haripumep 4-8 aTOMOB, Iie OOHUM WK OoJiee
aToMaMHM KoJbIla He3aBucuMo aisrorcs -C(0)-, N, NR>, O unu S, u ocTaBIIMecs aTOMBI KOJIbIIA
SIBJIIFOTCS] Y€TBEPTHUHBIMU. [IpUMepBI reTepOLMKINYECKIX TPYII BKIIOYAIOT, O€3 OrpaHUYeHUs,
SMOKCH,  OKCHUPAHWJ,  OKCETAaHWI,  a3eTUAMHWI,  a3upPUAMHII,  TeTparuapodypanu,
TETPAruAPONHUPAHII, TETPATUAPOTHOPEHUN, MUPPOIHIUHUI, NUIEPUAUHII, THIIEPASHHUI,
UMHIA30JIINHIIL, THA3OJIHANHWI, THATAHWI, AUTHAHWUJ, TPUTHAHWUI, A3aTHAHWJ, OKCATHAHMUII,
IMOKCOJIAHWMJI, OKCA30JHAUHII, OKCA3OJIMAMHOHWI, AEKArUAPOXUHOIUHIII, MUNEPUAOHMI, 4-
NUNEePUIOHWI, THOMOpdommHmWI, aumernamopdommumn u  Mopdommamt.  CnenmuanbHO
UCKJIFOUEHbl U3 00bEeMa 3TOr0 TEPMHHA COelMHEeHHs, umeromue cocennue O w/mnmu S atomsl
KOJIbLIA.

B nanHoM omnucanuu, “L-reTepOLUKINT’ OTHOCUTCS K TIeTEPOLMKIMIBHON TIpYMIbI,
KOBAJICHTHO CBSI3aHHOM C Ipyroii rpynmnoii uepes ankuieHosbld auHkep L, rae L ssisercs C1-C4
AJNIKUIIEHOM.

B nannoM onmcaHuu, TepMuH "rerepoapui” OTHOCUTCS K TpyMIe, UMerInen 5-14 aToMoB
B KOJIbLIE, IPEANOUYTUTENBHO, 5, 6, 10, 13 unu 14 atomoB B kosble; umerowei 6, 10 wiu 14 ©
3JIEKTPOHOB, UCTIONB3YIOIIMXCSI COBMECTHO B IUKJIMYECKONH MaTpULIe, U UMEIOLIEH, B TONIOJIHEHNE
K aToMaM yrjiepoja, OT OJHOTO N0 TPeX TIeTepoaTOMOB, KaKAbI M3 KOTOPBIX HE3aBUCHUMO
spisiercs N, O unu S. “T'erepoapun’ Taxke BKJIIOYAET KOHACHCUPOBAHHbBIE MYJIbTHIIUKINYECKHE
(Hampumep, OWLMKINYECKHE) KOJbLEBbIE CHUCTEMbI, B KOTOPbIX OOHO WM Oonee U3
KOHJIEHCHPOBAHHBIX KOJIEI] SIBJISIFOTCS HE apOMATHYECKIMH, MTPH YCIIOBHH, YTO, TIO MEHBILEH Mepe,
OJTHO KOJIbLIO SIBJIIETCSI aDOMATHUYECKUM H, IO MEHbIIeH Mepe, OAHO KobLo conepkut N, O win
S aTtom konbLa.

[TprMeps! reTepoapIbHbIX IPYII BKIKOYAT aKPUAUHUI, a30LHHWI, OCH3MMUIA30IHIL,
oerzodypanm, oenso[d]okcazon-2(3H)-oH, 2H-6en30[b][1,4]okca3un-3(4H)-oH,
oemsotuodypanmn, Oensoruodenwms, OeH3OKcazomuy, OEH3THA3OMWI, OEH3TPUA3OJIHII,
OeH3TeTpaszonmi, OEH3U30KCA30MIII, OEH3M30THAZONII, OeH3UMHUA30IMHI, Kapbasommi, 4aH-
kapOasonmi, KapOOJIMHWI, XPOMAaHWJ, XPOMEHWJ, LUHHOMMHWI, ¢QypaHun, ¢ypasaHu,
UMHIA30JIMHIUL, TMuAa3onm, 1 H-unnasonun, nHIoneHm, WHAOJMHNII, WHIAOIU3UHIII, HHIOJHIL,
3H-urnonun, u3obeH3odypaHwl, U30XPOMAHUI, W30MHAA30JIWI, U3OMHAOIMHUI, W30MHIOJMI,
W30XUHOJMHWI, HW30THA30JMJ, HM30KCA30JIMJ, HaQTUPUAVNHWI, OKTaruApPOU3OXHHOJINHUII,
okcammazomw, 1,2 3-okcammazonui, 1,2,4-oxkcammazonmi, — 1,2,5-okcamuazomumi, 1,3,4-

OKCaaua30JInJjl, OKCAa30JIUAUHUII, OKCA30JIUJI, OKCA30JIMANHWII, TMPUMUINHNIIL, (1)eHaHTpI/IJII/IHI/IJ'I,



benanTpouHu, (QeHasuHWI, (eHOTHAHHIWI, (PEHOKCATHHHUI, (PEeHOKCA3UHWI, (Taa3vuHIII,
MUNEPOHWII, NITEPUINUHII, MyPUHUJI, TUPAHUT, MUPA3UHUI, TUPUAOOKCA30J], MUPUAOUMHUAA3OI,
NUPUAOTHA30J, MUPUANHUT, MTUPUANWI, TUPUMUANHNUI, Uppoaunui, 2H-nupponun, nupponu,
XUHA30JIUHU, XUHOJIMHUIL, 4H-XUHOMU3UHNUI, XUHOKCAJIMHUI, XUHYKJIUJUHU,
TETPAruAPON30OXUHONHII, TeTPAruAPOXUHONMUHII, TeTpasonui, 6H-1,2,5-tuaguasunun, 1,2,3-
tuanuasonwi, 1,2 4-tmaguazonun, 1,2,5-tuaguazonun, 1,3,4-Tuanuazonui,  TUAHTPEHWI,
THUA30JIWI, THEHWJ, THEHOTHA30JIWI, THUEHOOKCA30JII, THEHOUMHIA3OIMIWI, THO(EHuU,
tpuaszunui, 1,2,3-tpuazonun, 1,2,4-tpuazonun, 1,2,5-rpuazonun, 1,3,4-Tpua3onui U KCAHTEHUII.

“L-rerepoapunpHas’, '"rerepoapikuibHas" WM 'reTepoapuialKUibHAas" Trpymna
COIEP’KUT TeTEepOapUIbHYI0 TpPYIIY, KOBAJIEHTHO CBS3aHHYIO C Jpyroi Tpymmoi uepes
aNKUIEeHOBBIN JuHKep. IIpuMepr! rerepoankunbHbX rpynm BKII0YAOT C1-Ce aIKUIBHYIO TPYIITY
U TeTepoapwibHyl TIpymmny, umeromyrw S5, 6, 9 wiu 10 atomoB B kousble. IIpumepsi
reTepoapaKUIbHBIX TPYII BKIIOYAIOT MUPUAMIMETHI, MUPUAWIITUI, NHUPPOIUIMETHI,
NUPPONMIISTUT,  HUMUAA3OJWIMETHU],  UMUAA30JIOTWI,  THA3OJWIMETWUJ,  THA30JIMJI3THIL,
OCH3MMUIA30IMIMETHS,  OCH3MMUIA3OIMIATHI,  XMHA3OJIUHWIMETHI,  XUHOJHHUJIMETHIL,
XUHOJIMHUJISTUIL, OeH300hypaHIIMETHI, WHAOJIUHUII TUI MN30XUHOJIMHUIMETHI,
W30MHOIMWJIMETIII, [HUHHOJUHUIAMETUI U OeHzoTropeHmTHA. CrenuanbHO HCKIIOYEHBl M3
o0beMa 3TOro TEPMHHA COEIUHEHHs, nMeromue cocenqaue O u/mmm S aToMbl KOJIbLIA.

"ApuneHosas", "rerepoapuieHoBas' WIH '"reTepoLMKIUIEHOBasA" TIpymnna sBIAETCS
JBYXBAaJEHTHOW apUIbHOU, FeTEPOAPUIbHON WIH FeTEPOLUKIMIBHON MPYIIION, COOTBETCTBEHHO,
KaK OMNPEENIEHO BbIIIE, KOTOPasl PACIONOKEHa MEXIY U CIY>KUT IJIs1 COEIMHEHUs IBYX APYTUX
XHUMHUYECKHUX IPyMIL

B nanHOM onmcaHuu ecnu rpynmna (Hanmpumep, LUKJIOANKHJ, apujl, TeTepoapui,
TeTepOLIMKIINI, MOYEBMHA W T.J.) ONHMCAaHA Kak ‘“HeoOs3aTeNpbHO 3aMelneHHasw Oe3 SIBHOTO
yKa3aHUS 3aMECTHTENel MMOIpa3yMeBaeTcs, YTO IPyIa BKJIOYAET rPpyniy 0e3 3aMecTuTenei u
TPYIIBI, UMEIIHE OT OJHOTO IO YeThIpeX, MPEATNOUTHUTENIbHO OT OJHOTO N0 Tpex, Oosee
MPEANOUTUTENBHO OANH UJIH JIBa HE BOJOPOAHBIX 3aMECTUTEJIS.

Tepmun "ranoreH" win "rano" B JAaHHOM OMHMCAHUU OTHOCHUTCS K XJIOPY, Opomy, ¢ropy
WU Hony.

TepmuH “raJloreHaJKWII’ OTHOCHTCS K aJKWJIBHOW LIEMH, B KOTOPOHW ONWH Win Ooiee
aTOMOB  BOJOpPOJA 3aMeIlleHbl TalloreHOM. TUMNMYHBIMM TaJION€HAJKWJIaMU  SIBJISIFOTCS
TpudTopMeTHI, TUPTOPMETII, PTOPXIOPMETHII, XJTOPMETHIT U HTOPMETHIL.

TepmuH “ruapoKCHANIKUAI’ OTHOCUTCS K AJIKUJIbHOM IIETH, KaK OMPENesIeHO 3/1€Ch, TE, 10
MeHbIlIeH Mepe, OIMH aTOM BOIOPOAA aJIKUJIbHOM LieNu 3aMelleH MHIPOKCUIIOM.

B nannOM onucanny, “3¢()EeKTUBHBIM KOJIHYECTBOM COCIUHEHHUS SBISIETCS KOJIUYECTBO,
KOTOPOE JOCTAaTOYHO JUIsI OTPULATEIHHOTO MOAYJIMPOBAHUS WM MHIHMOUPOBAHUS AKTUBHOCTH
PRC2 xommnnekca.

B nanHOM omnmcaHuy, “repaneBTHUECKH 3((PEKTUBHBIM KOJUYECTBOM  COEIUHEHHS
ABIIIETCS. KOJINYECTBO, KOTOPOE MAOCTATOYHO Al OOJIErdeHusl WM, HEKOTOPhIM o0pasom,

CHMIKCHHA CUMIITOMA HMJIM OCTAHOBKH MJIN O6paTHOFO Pa3BUTHA COCTOSAHUS, WU OTPULATEIIbHOTO



MOZIYJHPOBaHUS WM HHrHOupoBaHust akTuBHOCTH PRC2 xommekca. Takoe KOJHMUECTBO MOKET
BBOJIUTBCS B BUJ€ OTHOKPATHOM JIO3bI, MJIM MOKET BBOJUTHCS COTJIACHO CXEME, B 3aBUCHMOCTH OT
TOTO, 4TO 3¢ (HEeKTUBHEIN.

B nanHOM ommcanum, “jeueHue” O3HauUaeT JIOOOW CrocoO, KOTOPBIM CHUMIITOMBI HJIH
NaTOJIOTHsI COCTOSIHMS, PACCTPONCTBA WM 3a00J€BaHMs y MAlMEHTa OOJIEr4arOTCsl WIH HUHBIM
00pasom OJ1aronpusTHO U3MEHSFOTCSL.

B nanHOM onmcaHum, “oOnerdyeHne CHMITOMOB KOHKPETHOTO PAacCTPOWCTBA IMyTeM
BBEJICHUS KOHKPETHOTO COCOUHEHMs WM (PapMaleBTHYeCKOH KOMMO3ULUK OTHOCHTCS K
J000MY YMEHBLICHUIO, MOCTOSIHHOMY WM BPEMEHHOMY, JIUTEIBHOMY WU TPEXOASIIEMY,
KOTOPOE MOKET OBbITh MPUITHCAHO UJIH CBSA3aHO C BBEACHUEM KOMITO3HIIUH.

COEJJMHEHUA

B onHOM acniekTe n300peTeHus MPENACTAaBIEHbI COSUHEHHS, MPEACTABIICHHBIE (POPMYJIOH

@:

‘o

N
X
RS 4
n
zZ
R3

Dopmyna (I)

H

WK UX (papMalleBTUYECKH MTPHEMJIeMasi COJb:

===-== gBJIIETCS OMHAPHOMN WU ABOHHOMN CBS3bIO;

Z aisiercs O unu S;
X sersiercs O, CR®, CR°OH, C(R”),, rre:

eciu X sBisiercst O, ====== SBNSAETCS ONMHAPHON CBS3bIO;

eciu X sBnsercs C(R’);, ====== ap/seTCs ONMHAPHOI CBA3BIO;

ecmu X sipnsercs CR?OH, ====== gpysieTcsl OMUHAPHOM CBA3BIO; UK
eciu X siBsierca CR®, ====== gpysieTcs ABOHHOI CBS3HIO;

R! sBnsercs apunom, reTepoapuioM, L-IMKIOANKUIOM HIH L-reTepoLMKIMIOM, Iie
apuibHAas, TeTepoapuiibHas WIM LUKJIWJIbHAsA 4acTh L-nmknoankwna wiu L-rerepoumkimna
Heo0s3aTeIbHO 3aMelleHa OTHIM win 6onee R*:;

R? spasercs muano, -COOR® umu -C(O)N(R);; unu R? ssuserca -C(O)N(R™),, rae
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ka7l R B3ATBIM BMECTE ¢ aTOMOM a30Ta, K KOTOPOMY OHM MPUCOENUHEHbI, 0Opa3yer 5-8-
4JIeHHOE IeTepPOLHKINIECKOE KONIbLO, HE00A3aTeNbHO 3aMeIleHHbIM OIHUM 1 6osiee RY;
kaxnbiii R® HezaBucumo sensiercs C1-C3 anKkuioM Ui TaJoreHOM,;

kaxapii R He3aBHUCHMO SBNSETCS LMAHO, TalOreHOM, AaNKOKCH, THAPOKCHAIKUIOM,
reTepoankuioM, TrajoreHajkuiaoMm, Y -rajgoreHankunom; Y'-C1-C6 ankunom, Y>-C1-C6
ankunoM, L-mmknoankuioM, L-rerepoapusiom, L-retepoumxiunom, Y'-rerepouukiunom, -L-
NR%,, -YL-NR®): wum -Y2-N(R®), rme komblo L-mmknoankuna, L-rerepoapuma, L-
reTepoLMKIIa WK Y -reTepoluKIIiIa HeoOsA3aTebHO 3aMeIeH0 OHIM Hu G6omee R;

L sBasiercs cBsizbro win C1-C4 ankuieHoM;

Y! sBnsercs cpazpio, -C(O)- unu -NHC(O)-;

Y? sBsiercst CB3bIO, -S-, -SO-, -SO»- unu -NR’SO»-,

kaxbii R HeszaBucumo sipnsiercst Bogopoaom unu C1-C3 ankumom;

R® spnsercas  Bomopomom, C1-C3  ankuigoM, TrajJoreHOM,  TajOreHaIKUIIOM,
THIPOKCHAJIKIIIOM WJTH TE€TEPOATTKHUIIOM,

Kaxaplii R’ HE3aBUCHMO SBIISETCA OKCO, ILIMAHO, THAPOKCHJIOM, aJKOKCH, TaJOTeHOM,
rajJoreHaNKUIOM, THAPOKCHANKMUIOM, TeTepoaiKuioM, wLukioankunoM, -L-N(R’),, C1-C6
aNKUIOM WK Y '-reTepolukmunom, rae Y -reTepouukana Heo0sa3aTebHO 3aMelleH OIHUM HIIH
conee R7; n

n pasHO | nnm 2.
B ongnOM BapuanTe coenunenuit popmyinsl (1), Z snsercs O wnu S. B ogHOM BapuaHTe,

X seasercs O, CR®, CR’OH umu C(R”),, rue eciu X siBnsiercst O, ====== gBJIsieTCs OJMHAPHOI
cBsi3b10; eciu X sipasercs C(R%)y, z===== ABJIsIETCS ONUHAPHOI CBsA3bI0; ecnu X aBnsercs CR°OH,
------ ABJIAETCS ONMHAPHON CBA3bI0; UK ecau X spisiercs CR®) ====-= gpnsercs nBOMHHOIi

CBs3b10. B oiHOM BapuaHTe, n paBHO euHMLE. B 01HOM BapuaHTe, n paBHO ABYM.

B omgHom Bapuante coenunenuii ¢popmyisl (1), Z ssasercs O, X sBasiercs O, n paBHO
eIMHULIE U ====== SBJIIETCS] OAUHAPHOM CBsI3bI0. B npyrom Bapuanre, Z siBisiercsa O, X sBIsieTcs
CR’ u ====== gpyIsieTCs JBOIHOI1 CBsA3bI0. B onHoM Bapuante, Z sipasercs O, X ssasercsa C(R%),,
N paBeH eQUHHIIEe U —===== BJIIETCA OJUHAPHON CBs3bl0. B onHOM Bapuante, Z sBnsercsa O, X
asnsercs CR’OH, n paBeH equHMIIE U ====== SBJIAETCS OJAMHAPHOI CBA3BLI0. B pyrom BapuaHTe,
Z spnsierca O, X sasercss C(R%)2, n paBeH ABYM U ====== SBJIeTCs OJUHAPHOI CBA3bI0. B erne
onHoM Bapuante, Z sBnsercs S, X sasercs C(R’);, n paBeH eIUHMIIE U ====== SBJIETCS
OIMHAPHOM CBA3BIO.

B onHom BapuanTe coemuHenuii Qgopmyiasl (I), R! sBnsercs apumom, koTopbiii
Heo0s3aTeNbHO 3aMelleH ofHuM umu Gosiee R*. B ompeneneHHbIX BapuaHTax, apuil SIBJSETCS
(eHunoM, KOTOpHIH HeoOs3aTeNLHO 3aMelleH oaHUM 1iu Gonee R,

B onHoM BapuaHTe coequnenuii popmyisi (1), apun 3amernen onHoii R* rpynmoii. B onHom

BapuaHTe, apuj 3aMeleH AByMs R rpynmamu. B omHoM BapuanTe, apun 3amerneH tpems R*

rpynnaMu. TUNU4HbIE apriibHbIe R rpynmbl BKITFOYAIOT ranoreH, TuAPOKCHIL, TajloreHanKku, -Y -
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C1-C6 amxun, Y?-C1-C6 amxun, -L-N(R®),, Y'-N(R’),, -Y2-N(R®),, Y?*-ranorenankun, L-
reTepOLMKIIN UK Y '-TeTepOLMKIMI, TIe TeTePOLUKINIbHAS YacTh L-reTeponukiuia uin Y -
reTepoLMKIINIA HEOOA3aTeNbHO 3aMeleHa oM 1ith Gonee R,

B onHoM BapuanTe coenunenuii popmyini (I), R seasercs Gpenunnom, 3amMerneHHbm -Y -
C1-C6 ankunom. B onHom Bapuanre, Y siasiercs cBsi3bio U C1-C6 ankuaom siBIsS€TCS METHIL, STUJ
unu uzonponui. B onnom papuante, R! senserca genunom, samemennbiv Y2-C1-C6 ankusom,
rae Y2 ssnsiercst -SO*- u C1-C6 ankusom siBnsercst metun. B onHom Bapuante, R! sBnsiercs
denunom, xoTopslii 3amernes MerunaoM u Y2-C1-C6 ankunom, rae Y2 seasercs -SO*- u C1-C6
AJIKUJIOM SIBJISIETCS] METHIL

B oxgnom Bapuante coenunenuii ¢popmynsl (I), R! sBnsercs denunom, 3amemeHHbIM
omauM R*, rae R* sBnsercs uanorpynmoii.

B oxgnom Bapuante coenunenuii ¢popmynsl (I), R! sBnsercs dpenunom, 3amemeHHbIM
omauMm R* rme R* sBasercs L-retepoapunoM. B ompeneneHHbIX BapHaHTaX, L-reTepoapui
ABJseTCcs TeTpasonunoM. B onHom Bapuante, R! sisisiercsa Gpenusnom, 3amemennsiv onqaum R, rae
R* sBnserca PO3(C1-C3 ankunom),. B onsom Bapuante, R! sBnsercs GpeHunom, 3aMerieHHbIM
omuuM R, rie R* spnserca -COOR’. B onnom Bapuante, R! sprsercs GpeHunom, 3amemeHHbIM
omium R*, rme R* spusercs -O-L-N(R’),. B omnom Bapuante, R! sBnsercs ¢enusnom,
3amerneHHbIM onHuM RY, re R* siBnsiercs apankunom.

B onHoMm BapuanTe coequnenuii popmynsl (I), R! senserca GpeHunom, 3ameleHHbIM, MO
MeHbIneil mepe, onaum R*, rie R* ssnsiercs -L-N(R%),. B onHoM BapuanTe, L sBaseTcs CBA3bIO.
B onHoM BapuaHTe, L sBIseTcss MeTuneHOM. B onHOM BapuanTe, Kaxabli R° He3aBUCHMMO
ABJIsETCS BONOPOAOM. B onHOM BapuaHTe, kaxabii R> nesasucumo sipsiercs C1-C3 ankunom. B
onHoM BapuanTe, Kaxabii C1-C3 ankun sBnsercss MeTwsioM. B omHoMm BapuaHTe, onuH R’
apnsiercs C1-C3 ankunoMm u apyroi siensiercst BogopoaoM. B onnom Bapuante, onun C1-C3 ankun
SIBJISIETCS. METWJIOM. B OonHOM BapuaHTe, R! sBnsercs (beHnIoM, 3aMeLeHHbIM -L-N(R*)2, u
ApyToi 3aMelneH oqHuM wiu Oosee rajorenom u/unu C1-C6 ankunom.

B ongnom Bapuante coenunenuii ¢popmynsl (I), R! sBnsercs denunom, 3amemeHHbIM
omaum R*, rme R* spnsercs -Y!-N(R®),. B onpenenennbix papuantax, Y' ssnsercs -C(O)- u
kaxabii R sesiercs C1-C3 ankwiom. B omHOM BapuaHte, kaxnapiii C1-C3 ankun siBnsiercs
metunoM. B onHom Bapuante, Y! sBnsercs -C(O)- u kaxabiii R sensercs Bonoponom. B onHom
sapuante, Y' sBaserca -C(O)- u omun R° sBnsercs C1-C3 ankunoM u Apyroii sBiseTcs
BogoponoM. B onHom BapuanTe, onun C1-C3 ankun sieasiercst Metunom. B onnom Bapuante, R!
apisercs peHunoM, 3amerneHHbM -Y -N(R%), u apyroii 3amernen onHuM uau Gonee raloreHoM
w/mnn C1-C6 ankumom.

B onnom BapuanTe coenunenuii gopmynsl (I), R! aensercs dpenunom, 3amermneHsbiv Y-
rajoreHankunom, rae Y2 sensiercs -S- unu -SO’- ¥ raoreHankun siBseTcs TPUPTOPMETUIIOM.

B onHoMm BapuanTe coequnenuii popmynsl (I), R! saenserca GpeHunom, 3ameleHHbIM, MO
MeHbIlell Mepe, OHUM -L-reTepoLMKIUIOM UK -Y '-TeTepOLMKIHIOM, KaXK/Ibli TeTePOLMKIHT
HeoOs3aTeNbHO 3aMelneH onHuM uiu Gonee R7. B onHom Bapuante, R! sBnsercs enunom,

3amemmenHbM ogauM RY) rie R* sBnserca -Y'-retepounkiniom, Heobs3aTebHO 3aMeIEHHBIM
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omauM unu 6onee R7. B omnom Bapuanrte, Y! sBnserca -C(O)- U reTepOLUKINI SBISETCS
NUIepasuHmIOM, Heobs3aTenbHo 3amereHHbM C1-C3 anxunom.

B onpeneneHHbIx BapuaHTax coenuHenus Qopmyisl (I), R* rpynna ssnsercs L-
reTepOLMKIIMIIOM, HeOOS3aTENbHO 3aMeIeHHbIM onHuM unu Gonee R’. B onHoM Bapuante, L
ABIIETCS METHJIEHOM U TeTePOLUKIWI SIBISETCS MUPPONUAMHWIOM, HHUIEPUANHUIOM,
MUIEPasSHHWIOM MU 4-MeTuianunepasuHuioM. B onHoM Bapuanre, L sBIsieTcsl METUIEHOM U
TeTEePOLMKIINI SIBJISETCA a3€TUHAMIIOM, NUPPOJUAMHWIOM, MUIEPAUHUIOM, MHUIEPA3HHUIOM,
MUMEPAa3SHHOHOM,  TETPArHAPONMHUPAHIIIOM,  MOP(OIMHMUIOM,  THOMOP(OJIUHHIOM MU
JAMA3aMaHuIoOM, i€ KaKIblii HeoOs3aTeNbHO 3aMelneH ogHuM min 6ojee R’. Tummunbie R’
IPYMIbI BKIKOYAKOT OKCO, rajores, rugpokcuankua u C1-C3 anxun.

B onnoMm BapuanTe coepunenuii gopmynsl (I), R! asnsercs dpenunom, 3amernessbiv Y -
reTepoOLMKINIOM, HeoOs3aTeNbHO 3aMelleHHbIM ofHuM umu Oonee R’7. B ompeneneHHbIX
Bapuantax, Y' susercs -C(O)- U reTepOLUKINI SBIAETCS a3€THUAMHUIOM, MUPPOIMIHHUIOM,
NUNEPUIUHIIIOM, THIIEPA3HHUIOM I 4-METWINUIIEPA3UHUIIOM, TTI€ KaKIbIH HeoOs3aTebHO
JOTMOJIHUTEIBHO 3aMELeH OTHUM HJIH 00Jiee TajloreHOM.

B onHoMm Bapuante coexunenuii popmyinel (I), R! seasercs genunom, samemenssM L-
reTepoapuiioM, HeoOsA3aTeNbHO 3aMELIEHHBIM OTHUM Mk Gosiee R7. B onpeneneHHbIX BapuaHTax,
L-reTepoapui siBISETCS TETPA3OIHUIIOM.

B ongnom Bapuante coenunenuii ¢popmynbl (I), R! sBnsercs dpenunom, 3amemeHHbIM
PO3(C1-C3 anxunom),. B npyrom papuante, R! spnsercsa ¢penunom, samemennsiv -COOR’. B
omHoM BapuaHte, R! sBisercs geHunoM, 3amemeHHbiM ruapoxcuaikmiom, -O-L-N(R%), umu
APAJIKHIIIOM.

B onHom BapuanTe coemunennii popmyinl (I), R sBasercs rerepoapunom, KOTOpBIH
HeoOs3aTeIbHO 3aMelleH OfHUM umu 6ojiee RY. B ompeneneHHbIX BapuaHTax, reTepoapu
ABJIIETCS.  MUPA30JIMJIOM, HUMHIA30JIWIOM, OKCA30JWJIOM, H30KCA30JIMIOM, THA30JIUIOM,
TPUA3HHUJIOM,  THPUIWIOM,  MNHPUAUHWI-2-OHOM,  NHUPA3HHUJIOM,  MHPUAASHHUIOM,
DUPUMHUIMHWIOM Wik S,6-nurunpo-4H-miupposno[ 1,2-bnupa3onunom, Kakablii U3 KOTOPBIX
HEeo0A3aTeNbHO 3aMelleH ofHUM uiu Gosee R*.

B onHoM BapuanTe coenuHenuil popmyini (I), rerepoapun 3amernen oxaoit R* rpynmoii.
B ogHOM BapuaHTe, TeTepoapun 3amelneH Asyms R rpynmamu. B onHoM BapuaHTe, reTepoapun
3amernen Tpems R* rpynnamu. Tunudnbie rerepoapunbhbie R* rpynmnbl BKIF0YaOT aMUHO, IIHAHO,
rajoreH, ajlkOKCH, TMAPOKCHAIKUJ, TeTepOaiKui, rajoreHankui, Y -ragoreHankun, Y'-Cl-
Céankun, Y2-C1-C6 anxun, L-imknoankun, L-rerepoapui, L-rerepouukmin, Y -rerepouukimmn,
-L-N(R”), umu -Y'-N(R®),, rae xonbio L-imuknoankuna, L-rerepoapuna, L-reTeporukimina i
Y'-reTepouukmia HeoOA3aTENbHO 3aMeLIEHO OTHUM Uu Gosiee R7.

B onHoM BapuaHTe coenunenuii popmyisi (1), R7 sBasercss aMuHO, THAPOKCHUIIOM, [IMAHO,
aJIKOKCH WU ranoreHoM. B onnom Bapuante, R spnsierca C1-C3 ankunom. B ofHOM BapuaHTe,
R’ sBsieTCs rajoreHoM, I rajoreHoM siBisercss GTop uiu xjop. B onHom Bapuante, R’
ABJIAETCS AJKOKCH, TJl€ aJIKOKCH SIBJISIETCS METOKCH WJIM 3TOKCH. B onHoM BapuanTe, R7 sBnsercs

LHUKJIOAJKUIIOM, IIC HUKIIOAJIKUIIOM ABJISICTCA HUKJIOMPOITNIL.
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B npyrom Bapuante coenunenuii popmysl (I), R! sensercs rerepoapunom u kaxsiii R*
HE3aBUCUMO  SBIISIETCS  TMAPOKCHANKUJIOM, Te€TEePOAJKMIIOM WM TrajoreHaikuioM. B
OTpENIeIEHHBIX BAPUAHTAX, THIPOKCHANKHI SABJISIETCS TUAPOKCHUMETHIIOM, THAPOKCHITHIIOM WU
2-MeTHJIOM, 2-TUAPOKCHUIIPONMJIOM. B  oOmpeneneHHbIX BapHaHTaX, TETEPOATKUI SBISIETCS
METOKCUMETHUJIOM WJIM METOKCHSTHJIOM. B ompeneneHHbIX BapHaHTaX, raJOre€HAJIKUI SIBJISETCS
dropmeruniom, naudtopmeruiom, TpudTOpMeTHIOM, (HTOPITWIOM, AUMTOPITHIOM HIH
TPUPTOPITHIIOM.

B onpenenennbix BapuanTax coequnenuii popmyinel (I), R! asnsercs rerepoapunom u R*
sBisiercst -Y'-C1-C6 anxunom, roe Y' sBasercst cBsaspio u C1-COankui sSBISIETCS METHIOM,
5THJIOM WM H3omporunoM. B omaom Bapuante, R* spmsercs -Y'-C1-C6 ankumom, rae Y!
spisiercst -C(O)- u C1-CO ankun siBISETCSI METWJIOM, STWJIOM WM H30mpomwioM. B apyrux
Bapuantax, Y' spjsierca -NHC(O)- u C1-C6 ankuiabHas 4acThb SBISETCS METHIIOM.

B onHom BapuanTe coenuHenuii popmyisl (1), R! senstercs rerepoapunom u R* ssnsiercs
-Y2-C1-C6 anxunom, rae Y? ssaserca -SOz- u C1-C6 ankun siBusieTcss MeTHIoM. B npyrom
sapuante, R* ssnserca -Y2-C1-C6 ankunom, tae Y sipnsercss -S- u C1-C6 ankun siBisieTcs
METHJIOM.

B onHom BapuanTe coenunenuii popmyisl (I), R! senstercs rerepoapunom u R* sisnsiercs
-Y'-retepouuknunaom, KOTOpblii HeoOA3aTeNbHO 3aMelleH oiHuM umu Gonee R7. B omHom
BapuanTe, Y 'sBnsercs cBsi3bio. B npyrom Bapuante, Y' spnsiercs -C(O)-. B onHom BapuanTe, Y!
ABIIIETCSI  CBA3bI0 M TETEPOLMKIMI  SIBISIETCS  A3€TUAMHWIOM,  OKCETAHWIJIOM,
TeTParuapopypaHuioM,  TETPArHAPONHPAHWIOM,  MHUPPOJUAMHUIOM,  MUIEPUAMHUIOM,
NUNepasuHUIOM UK 4-MeTunnunepasununoM. B onxom Bapuante, R” sensercsa C1-C3 ankumom.
B onHOM BapuaHnTe, R’ SIBISIETCS raloreHOM.

B onHom BapuanTe coenunenuii popmyiel (I), rerepoapun 3amMelneH, Mo MeHbLIEH Mepe,
onnuM R*, koTopBIii ABAsSETCS -L-reTepoluKINIOM, KOTOPbI HeOOS3aTeNbHO 3aMeIleH OTHUM
utn Gonee R’. B onHoM BapuanTe, L sBIS€TCS STHIEHOM U TeTEPOLMKIHN  SBJISETCS
MUPPOJIUANHUIIOM, MUNEPUAHHUIOM, MUIEPA3UHIIIOM HIH 4-METWINUIEPa3suHIIoOM. B ogHOM
BapuaHTe, L SBJIAETCS METHUJIEHOM U TeTePOLIMKIIMII SIBJIIETCS A3€THHIWIOM, THPPOTHINHUIIOM,
NUMEPAUHIIOM, TMUIMEPA3UHWIOM, MUIEPA3UHOHOM, TETPArHAPOIHPAHIIOM, MOP(OIHHHIOM,
THOMOP( OJIMHIIIOM HJTH TUA3ATIAHUIIOM, I71€ KaJKAbIH HEO0S3aTeIbHO 3aMeLeH OJJHIM WK OoJiee
R".

B onnom Bapuante coenunenuil qopmynbl (I), R7 nesaBucumo sinsercss -L-N(R),,
THAPOKCHIIOM, IIHAHO, aJIKOKCU MITH raforenoM. B ognom BapuanTe, R’ asnsierca C1-C3 ankusom.
B onnoM BapuanTe, R’ sBseTcs raloreHoM, rjie rajoreH sensercs GTopoM uiu xjaopom. B oxHom
BapuanTe, R’ BJIsieTCs aKOKCH, TTI€ aIKOKCH SBJISETCS METOKCH MJIU STOKCH. B O7IHOM BapHUaHTe,
R’ siBnsieTCs UKJIOAIKUIIOM, Tl UKJIOAIKI SIBSETCS IUKIonpornunoM. B onHom Bapuante, R’
spnsercss -L-N(R%),. B onHoM Bapuante, L siBsieTcs cBa3blo. B ofHOM BapuaHTe, L sBisercs
MeTuneHoM. B onHOM BapuaHTe, Kaxknblii R° He3aBUCHMMO SIBISIETCS BOAOPOAOM. B omHOM
BapuaHTe, Kaxablii R’ nesaBucumo siensercss C1-C3 ankunom. B onHom Bapuante, kasxnbiii C1-

C3 ankun siBasercss metunoMm. B omgxom Bapuante, ongau R sensercsa C1-C3 ankunom u apyroi
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sBysieTcs BonopoaoM. B onnom Bapuante, ogus C1-C3 ankun sBAsS€TCs] METUIIOM.

B onHoM BapuanTe coequHenuii popmyisl (1), R! sensiercs rerepoapunom u R* sisnsiercs
-L-N(R®),. B onHoM BapuaHTe, L sBiseTcs cBsi3bio. B onHOM BapuaHTe, L SIBJISIETCS METUIIEHOM,
5TMJIEHOM WIIM TIPOTUJIEHOM. B onHOM BapuaHTe, kaxknblii R mHesaBucumo sipnsercs C1-C3
ankunoM. B ognom Bapuanre, kaxapiii C1-C3 ankun siBisercss MeTwioM. B ogHOM BapuanTe,
onuH R sipsiercst C1-C3 ankunom u Apyroit sensercs BogoponoM. B onxom Bapuante, onun C1-
C3 ankus sBaseTcs MeTUIoM. B 0lHOM BapuaHTe, Kaskblii R® HE3aBUCHMO SIBIISETCS BOJOPOIIOM.

B onHoM BapuanTe coequnenuii popmyisl (I), R! sensercs rerepoapunom u R* ssnstercs
L-reTepoapuiioM, KOTOpbIii HeoOsA3aTeNbLHO 3aMeleH oaHuM umu 6osee R7. B onHom BapuanTe, L
ABysieTcs cBsA3bl0. B onHOM BapuanTe, L sBisierca C1-C3 ankunenom. B oqnom Bapuanre, C1-C3
alKWIeH SBJsIeTCs METWIeHOM. B ompeneneHHbIX BapuaHTtax, rerepoapun L-rerepoapuia
SBJISIETCS  MUPA30JIUJIOM, [UPUAWUIOM, MUPUMHIWHUIIOM, [HPAa3HHWIOM, TPUA3UHUIIOM,
THA30JIMJIOM WIIM NMUpHUIA3UHUIOM. B omHOM BapuanTe, rerepoapuin L-rerepoapuna siBisercs
MUPUIUIIOM.

B onHom BapuanTe coenunenuii gpopmyinl (I), R! sBnsercs rerepoapunom, KOTOpbIi
3amernen aByMst R rpynnamu, Hesasucumo BHIGpaHHbIME U3 ABYX -Y'-C1-C6 aNKMIbHBIX FPYII;
-Y!-C1-C6 ankmna u ankokcw;, -Y'-C1-C6 amkmna u nwmknoankuna, -Y!'-C1-C6 ankuma n
ranorenankuna; Y'-C1-C6 ankuna u aMMHO; JByX aJKOKCUIPYII, aTIKOKCH U rajoreHa; ajJkoKCH
Y 1IMAaHO, U aMHHO M TaJOreHaJKuja. B omnpeneneHHbIX BapuaHTax, R* sBasercs -Y!'-C1-C6
AJIKWJIOM, TJI€ Ka Kbl Y! sensiercst cBsi3bro 1 kaskabiit C1-C6 ajKit siBIsieTcst METUJIOM, STHJIOM
WIM U30MpomnujoM. B onHOM BapuaHTe, LUKIJIOAIKMUI SBJIAETCS LUKIONponuwioM. B omHom
BapUaHTe, AJIKOKCH SIBJSIETCS METOKCH. B onHOM BapuaHTe, rajoreH sBisercss (TOpOM WU
XJIOpOM. B o1HOM BapuaHTe, rajJoreHajKul siBIAeTcs: TPUPTOPMETHIOM WIH TPUPTOPITUIIOM.

B onxom Bapuante coemuHenuii Qopmynsl (I), R' sBnsercs L-retepouukmunom,
HeoOs3aTeNIbHO 3aMeIleHHbIM OfHUM Wi Gosiee RY. B omHoM BapuanTe, L sAB/sieTcs CBA3BIO U
TeTEePOLMKIINI  SIBJISIETCS  TeTParuApoQypaHuIioM, THUINEPUANHUIOM, THUIEPA3UHIIOM WIN
mMopdoanauiaoM. B onHom Bapuante, L sBiA€TCS METHUJICHOM, M TETEPOLIUKIIMII SIBJISETCS
a3eTHANHUIOM, MUPPONMAMHUIOM Win 3A%-azabumukio[3.1.0]rekcanunom. B onpeneneHHbIX
BapMaHTaX, TeTEePOLMKIMI 3aMelleH OAHMM uau Gonee R, BbIOpaHHBIM U3 OKCO, ramorena,
ankokcu, ruapokcuna u Y '-C1-C6 ankuna, rae Y sBusiercs cassbio umu -C(O)-.

B onnom BapuanTe coenunenuii popmynsl (I), R? sensercs nuano. B onnoM Bapuante, R?
asnsercs -COOR’. B onpenienieHHbIX BapuaHTax, R° rpymnma siBseTcst BOIOPOIOM.

B onnom BapuanTe coeaunenuii ¢opmynni (I), R* seuserca -C(O)N(R®),. B onnom
BapuaHTe, Kaxablii R® Hesasucumo ssnserca C1-C3 ankunom. B ompeneneHHbIX BapHaHTaX,
kaxapiii C1-C3 ankun siBnsiercss MmeTuiioM. B ogHOM BapuaHTe, oquH R’ senstercst C1-C3 ankuiom
U Apyroi siBasercss BopopoAoM. B ompeneneHHbix BapuanTax, onuH C1-C3 ankun sBisiercs
MeTHI0M. B 07iHOM BapuaHTe, kKaxablii R> He3aBUCUMO sIBIAETCSA BOAOPOAOM. B oiHOM BapuaHTe,
Kaxbiii R° BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHM MPHUCOEAMHEHBI, 00pasyroT S-8-uneHHOe
reTepOLMKIIMIECKOE KOJBbLO, He0oOA3aTebHO 3aMeleHHOe ONHUM 1tk 6onee R*.

B onHoM BapuanTe coenunenuii popmysl (1), n paBeH Hyso. B onHoM BapuaHTe, n paBeH



15

enunuie u R’ sBnsiercs rajoreHoM. B onpesiesieHHbIX BApUAHTaXx, rajloreH sBasercs GTopoM uiu
XJIOpoM. B otHOM BapuaHTe, rajioreH sSBIsieTCss PTOPOM.

B onxom BapuanTe coenunennii popmynsi (1), R® sensercs sonoponom, C1-C3 ankusom,
rajloTeHOM, TaJIOTEHAJIKWIOM, THAPOKCHANKWIOM WIH TeTepoajKuiIoM. B  onpeneneHHbIX
BapuanTax, R® sBnsercs BonoponoM. B spyrux Bapuantax, R® sBnsercs MeTHnoM, 3TUIOM MU
HPOIHJIOM.

B onHom BapuanTe coenunenuii popmynsi (I), nukauibHas 4acts R* rpynmer samernena
omuoii R7 rpynmoii. B onpenenenHbx BapuaHTax, R’ sBisieTcsl OKCO, THAPOKCHIIOM, AJIKOKCH,
rajoreHoM, rajJoreHaJKUIOM, THAPOKCUANKUIOM, TeTepoajKUIoM, LUKIoaikuioM, -L-N(R)
umu C1-C3 ankunom. B onpenenennsix Bapuanrtax, R’ seusercs C1-C3 ankunom, rae C1-C3
aJIKHJI SIBJIIETCS METUIIOM, STUJIOM WJIM M30MPONuUIoM. B onpenenennbix papuanTax, R’ sipisiercs
rajoreHoM, Tje rajoreH sipjsieTcs (TOPOM MIH XJIOpPOM. B ompejeseHHbIX BapuaHTax, R’
SIBJIIETCST OKCO.

B onHOM BapuaHTe coenuHeHuii Gpopmysl (I), nukmunbHas yacts R* rpynmel 3amernena
neyms R’ rpynnamu. B onpeneneHHbIX BapuaHTax, kKaxaas M3 jaByx R’ rpynm siBisieTcs
raJIOTeHOM, T7I€ Ka)KIbIi TaJIOTeH SIBJIIETCS (PTOPOM.

B onnom BapuanTe coenunenni ¢popmysl (1), coenmHeHne siBiseTcs:
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OAPMALEBTUYECKHWE KOMITO3UIINUA

B nmpyrom acnekrte, B M300peTeHHMU MpPeCTaBJIeHbI (PapMaleBTHYECKHE KOMITO3ULIUH,
conepskamue nHruoutop PRC2 B COOTBETCTBUH ¢ AaHHBIM H300peTeHreM U (papMaleBTHYECKH
MIPUEMJIEMbIN HOCUTEJIb, SKCUUITUEHT WK pa3daBuTenib. COeqUHEHNs B COOTBETCTBUH C JIAHHBIM
u300peTeHrneM MOTYT OBITh COCTABJIEHBI JIFOOBIM CIIOCOOOM, XOPOINO H3BECTHBIM B JIAHHOH
00J1aCTU TEXHUKU, U MOTYT OBITh MPUTOTOBJICHBI JJIsi BBEACHUS JIFOOBIM IMyTeM, BKJIO4Yasi, Oe3
OTpaHUYE€HUMN, NapeHTEPabHbIA, MNEPOPAJIbHBIN, TMOABA3BIUHBINA, YPE3KOKHBIA, MECTHBIMH,
WHTPAaHA3aJIbHbIN, WHTPATEKAJbHBIA WM HWHTPAPEKTAIbHBIA. B ONpeneneHHbIX BapHUaHTax,
COEMHEHHs] B COOTBETCTBUU C JAaHHBIM H300pPETeHHEeM BBOISAT BHYTPUBEHHO B OoJybHHIE. B
ONPEAEJICHHBIX IPYTUX BapUaHTaX, BBEACHUE MPEANOUTUTEIBHO MPOBOIST MEPOPATIBbHBIM MTyTEM.

XapakTepUCTUKH HOCUTENS OYAYT 3aBUCETh OT Crocoba BBeneHus. B maHHOM omucaHuu
TepMUH «(papMalleBTHUECKU MPUEMIIEMbIi» O3HAYaeT HETOKCHYHBIH MaTepuay, KOTOPBIN
COBMECTHM C OHOJIOTHYECKOW CHCTEMOH, TakOH Kak KJIETKa, KyJIbTypa KJIETOK, TKaHb WJIU

OpPraHu3M, U KOTOPbIM He BiusieT Ha 3PQPEeKTUBHOCTb OMOJOTHMYECKONW AaKTMBHOCTH aKTHBHOTO
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uHrpeanenta(o). Takum 0Opa3oM, KOMITO3ULIMU B COOTBETCTBHH C JAHHBIM U300PETEHHUEM MOTYT
CoIepKaTh, IOMUMO WHTUOUTOpA, pa30daBUTEINH, HATIOJHUTEH, COJH, Oydepsl, CTadMIN3aTOPHI,
COMIOOUITM3ATOPBI U IPYTHe MaTepHalibl, XOPOLIO U3BECTHbIE B JaHHOH obnactu. [Ipurorosnenue
bapmarieBTHYECKH PUEMIIEMBIX COCTABOB OMUCAHO B, Hampumep, Remington's Pharmaceutical
Sciences, 18th Edition, ed. A. Gennaro, Mack Publishing Co., Easton, Pa., 1990.

B naHHOM ommcaHMH, TEPMHH «(papMaleBTHYECKH NPUEMIIEMbIe COJI» OTHOCHTCS K
COJIIM, KOTOpBIE COXPAHSIOT JKENaeMylr OMOJIOTMYECKYI0 AKTHBHOCTb YKA3aHHBIX BBIIIE
COEAMHEHUI M MPOSIBJISIIOT MHUHUMAJIbHbIE WM HYJIEBbIE HEXKEJaTeJbHbIE TOKCUKOJIOTUYECKUE
s¢¢exTol. [IpumMepsl Takux coyiell BKIIOYAIOT, HO HE OTPAHUYEHbl UMH, KHCIOTHO-aITUTUBHbIC
coiu, oOpa3oBaHHbIE C HEOPraHMYECKUMHU KHCJIOTaMH (HAampuMep, XJIOPUCTOBOAPOIHON
KUCJIOTOH, OpOMHCTOBOIOPOIHON KHUCIIOTOH, CepHOM KUCIOTOH, PochopHOit KHCIOTOM, a30THOMH
KUCJIOTOH M MOAOOHBIMU), U COJIH, OOpa30BaHHBIE C OPraHMYECKUMH KHUCIOTAMH, TAKUMHU Kak
YKCYCHasi KHCJIOTa, [IaBeJIeBast KUCIIOTa, BUHHAS KUCIIOTA, SHTAPHAS KUCIIOTA, SI0JI0UHAs KUCIIOTa,
acKOopOMHOBast KHCIOTa, OCH30HHAsl KHUCJOTa, raJulonyOusIbHAsh KHCJIOTA, MaMoeBasl KHCIOTa,
aNbIMHOBAsl  KUCJIOTA, TOJHIVIYTAMUHOBAas  KHCIOTa, HadTanMHCYIb(QOHOBAass  KHCIOTA,
HaTanmMHINCYIb(OHOBAS KHCIIOTA U MOJIUTAJaKTypOHOBas kucioTa. COeqMHEHNs TaK)Ke MOTYT
BBOOUTBCS B BHAe (PAPMALEBTUYECKH TMPHEMIIEMbIX YETBEPTHYHBIX COJIEH, HW3BECTHBIX
CHEeLUAINCTAaM B JIAHHOW OOJIACTH TEXHHUKH, KOTOPblIE KOHKPETHO BKJFOYAIOT UYETBEPTHUHYIO
aMMOHHEBYIO cOJIb (hopmyibl --NR+Z-, rne R siBnsieTcst BOTopoaoMm, akujioM win OEH3WIOM, U
Z sBIsieTCs MPOTUBOMOHOM, BKIIIOUAs XJIOpUA, Opomun, oaun, --O-ankui, TOIyoJCyiIb(oHaT,
MmetuicynbdoHat, cynbdoHat, pocdaT uian kapOokcunaT (Takoi kak OEH30aT, CYKIIMHAT, aleTar,
TJIKOJISIT, MaJieaT, Majiat, [IUTPaT, TapTpaT, ackopOaT, OeH30aT, HMHHAMOAT, MUHAAJIST, OEH3UI0aT
U TudeHnanerar).

AKTHBHOE COEIMHEHHE BKJIIOUEHO B (papMaLeBTHYECKH IMPUEMIIEMbI HOCUTENb WIIH
paz0aBuTeNb B KOJMYECTBE, JOCTATOYHOM JJIsI JOCTaBKM MALMEHTy TepPareBTHUECKH
5 (}EeKTUBHOTO KOJNUYECTBA, HE BBI3BIBAS CEPbE3HBbIE TOKCHYECKHE HPQPEKThl y JIEUUMOrO
nanueHTa. J{03a akTUBHOIO COEMHEHHs IJIs1 BCEX M3 YKA3aHHBIX BBILIE YCIOBUN COCTaBJISIET OT
okoJjio 0,01 go 300 mr/kr, npennodtutenbHo, 0,1-100 MI/kr B CyTKH, O0OJiee MPEANOYTHTEIHHO, OT
0,5 10 0Kk0JO 25 Mr Ha KI MacChl Tejla PELUIIUEHTa B CYTKHU. THUIMYHAs MECTHas AO3UPOBKA
cocraBisier 0,01-3% wmacc./macc. B moxpxopmsmeM Hocutene. D(PQPEeKTUBHBIA HHTEPBAI
JO3UPOBaHUS (papMaLleBTUIECKH MPHUEMJIIEMbIX MTPOU3BOIHBIX MOXKET ObITh PACCYNTAH Ha OCHOBE
MAacChl JOCTaBJSIEMOTO UCXOAHOTO COeNMHEeHHs. ECii mMpon3BoAHOE IEMOHCTPUPYET aKTUBHOCTD
camo mo cebe, 3pdexTuBHAS 1032 MOKET OBITh OLIEHEHA KaK BBIMIE C MPUMEHEHHEM MacChl
NPOM3BOIHOTO, WJIM APYTUMH CPENCTBAMH, H3BECTHBIMU CIEIMAJHNCTy B JAaHHOW oOJacTu
TEX HUKH.

dapmaneBTHUECKHNE KOMITO3UIINH, COAEPIKAINE COSANHEHUS] B COOTBETCTBUH C TaHHBIM
n300peTeHNeM, MOTYT MMPUMEHSITHCS B CIIOCO0AX, OMMCAHHBIX 3/1€Ch.

CITOCOBBI ITPUMEHEHM A

B eme omgHOM acriekte, B H300pETEHHMHU MPENCTaBJIEHBbI CIOCOOBI HHTHOWPOBAHUS

aktuBHoct PRC2 B kieTke, BKIIOYAIOUINE KOHTAKT KJIETKH, B KOTOPOM JKEJaTeJIbHO
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uHrnOuposanue akTuBHOCTH PRC2, ¢ 3¢ hekTHBHBIM KOJTMUeCTBOM coenuHeHust popmyusl (1), ero
dapManeBTHYECKH TNPUEMIIEMBIMH COJSIMM  HJIM  (papMalleBTHUECKIMH  KOMITO3ULMSMUY,
COZIep KALIMH COEIMHEHUE HITH €ro (hapMaLleBTHUECKH PHUEMIIEMYIO COJb.

Komnosuiuu 1 crnocoOsl, NpencTaBieHHbIE 31€Ch, 0COOEHHO CYUTAIOTCS MOJIE3HBIMH IS
uHrubuposanus aktuBHoctd PRC2 B knetke. B omHOM BapuaHTe KiieTka, B KOTOPOIl XKelaTeIbHO
uHrnOuposanue aktuBHocTH PRC2, Haxomurcss B OpraHm3Me MIIEKONMTAIOLWIETO (Hampumep,
YeJOBeKa), U B OPraHU3M BBOIST TepaneBTHYECKH S(P(PEKTHBHOE KOJMYECTBO COETUHEHUS
dopmyibl (I) st oTpunaTebHOro Moay upoBanus aktuBHOCTH PRC2. B npyrux BapuaHrax,
MOXET TPHUMEHSThCS  TepaneBTHYeCKH OS(P(PEKTUBHOE KOJUYECTBO  (hapMaleBTHUECKH
NPUEMIIEMON COJIM WK (hapMaLEBTHUECKUE KOMITO3UIUH, COIEpIKaIlue COSAHMHEHUE (hOpPMYJIbI
(D.

JList OTpHULIATeIbHOTO MOy IMpOBaHUst akTHBHOCTU PRC2, 0c0OEHHO B clTy4asix KJIETOK CO
cBepxakcnpeccueil pepmenta EZH2 unm comMatnyeckKMMU MyTalMsIMH, KOTOPbIE aKTUBUPYIOT
dbepmentr EZH2, pa3pabortanbl cmocoObl Jisi BOCCTAHOBJICHHSI HOPMAJIbHBIX Mpodueit
SKCIIPECCUH KIJIETOUHOW TPAHCKPHUIILNH, HAIPUMED, Yepe3 U3MEHEHHe PO I METHINPOBAHHS
H3K27, nns mHruOupoBaHHs HEXXENAaTeIbHON KJIETOYHOW mponudepaniy, BO3HUKAOIMEH MpH
nosblilieHHON akTHBHOCTU PRC2 B kieTke. KneTku MOryT KOHTaKTHpPOBaTh C OHON 10301 MU
MHOXECTBOM 103 COIJIACHO KOHKPETHOW CXeMe JIeUeHHUs] MUl JOCTIDKEHHS JKEeaeMOro
orpuuarenpbHoro moaynuposanust PRC2. Crenenp MOHO- u qumerunuposanus ructoHa H3K27
MOJKET OTCJIEKUBATHCA B KIIETKE C MPIMEHEHUEM XOPOIIO U3BECTHBIX CIIOCOOOB, BKIIFOUAs TAKHE,
KOTOpBbIE OIUCAHbI B NpUMepe A HIDKe, A OLeHKH 3(PQPEKTUBHOCTH JIEYE€HUs, U J03bI MOTYT
KOPPEKTHPOBATHCS COTJIACHO MHEHHIO HAaOJIIOAI0IIero Bpaya.

B npyrom acnekre, m300peTeHHE COAEPIKUT CIOCOOBI JICUEHUS paka, BKIFOUAIOIIUE
BBEJICHHE MALMEHTY, CTPAJAIOIIEMy paKoM, TepaneBTUUECKH 3(PPEKTUBHOrO KOJIMYECTBA
coenuHenus: opmynsl (1), ero papmaneBTHIECKH IPHUEMIIEMBIX COJNEH WK (papMaleBTHIECKUX
KOMITO3ULUH, CONEePIKALINX COSAMHEHHE UITH ero (papMaleBTUYeCKU MPUEeMIIEMBbIE COJIH.

Komnosuuuu u cnocoObl, MpeAcTaBiIeHHbIE 37eCh, MOTYT NMPUMEHSTHCS IS JICUSHHSI
MHOKECTBA BHIOB Paka, BKJIIOYAs OMYXOJH, TAKHE KaK MPOCTAThl, MOJIOYHOW JKEJe3bl, MO3ra,
KOKU, KapLUUHOMBI IIE€HKN MaTKU, KAPLUUHOMBI SIMUeK U T. 1. bojee KOHKPETHO, paku, KOTOpbIe
MOJKHO JIEYUTDh C TOMOIIBIO KOMIO3HIUI U CTIOCOOOB B COOTBETCTBUH C JAHHBIM H300PETCHHUEM,
BKJIFOYAIOT, HO HE OrPAHWYEHbl MMH, TAKHE THUIIbI OMyXOJiel, KaKk KapIHHOMBI U CapKOMBI
aCTPOLIUTOB, MOJIOYHBIX JKeJie3, INEeHKN MaTKH, KOJIOPEKTaJIbHbIE, YHIOMETPHAIbHBIE, MUIIEBO/IA,
JKENyJKa, TOJIOBBI W IIEH, T'eNaTOLEIUTIOJISIPHbIE, TOPTAHH, JIETKUX, MOJOCTH PTa, SUYHHUKOB,
NPOCTAThl U IIUTOBUIHOM kee3bl. boee KOHKPETHO, 3TH COETUHEHNUST MOTYT MPUMEHSATHCS IS
JEUSHHs. CEepAEYHBIX. CApKOMbI (AHTMOCAPKOMBL (PUOPOCAPKOMBIL, PabIOMHOCAPKOMBI,
JMIIOCAPKOMBI), MHKCOMBI, pabaoMuOMbl, (UOPOMBI, JMIIOMBI M TEPATOMBI, JIETKOIO:
OpPOHXOreHHOW KapIUHOMBI (IIOCKOKJIETOUHOH, Henu(pdepeHUnpOoBaHHON MEIKOKIETOYHOH,
HenuddepeHnpoBaHHOMI KPYITHOKJIETOYHOM, aICHOKAPIITHOMBI), aJIbBEOJISIPHON
(6pOHXMONSIPHOI ) KAPLUHOMBI, OPOHXHAJTBHON aIEHOMBI, CAPKOMBI, JINM(OMBI, X OHAPOMATO3HOM

raMapTOMbI, ME30TCIIMOMBIL, KEJTYAOUHO-KUIICUHbIX . IMUIICBOAA (HJIOCKOKJIGTO“IHOﬁ KapUurHOMBI,
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aJICHOKAPIIUHOMBI,  JIEHOMHOCAPKOMBI, JUM(OMBI), Kelayaka (KapuuHOMBI, JHM(OMBEI,
JEHOMHOCAPKOMBI), TOKENYJOYHON >Kene3bl (aJeHOKApUUHOMBI IPOTOKOB, HHCYJIHHOMBI,
IJIFOKArOHOMBIL, TaCTPUHOMBI, KApLUUHOWUIHBIX OIYyXOJIeH, BHUIIOMBI), TOHKOTO KHIIEYHUKA
(ameHOKAapIMHOMBI, JUM(OMBI, KapLUHOUAHBIX OMyXojel, capkoMmbl Kamomu, neloMHOMSBI,
T'€MaHTHOMBI, JIUIIOMBI, HeHpopuOpomsl, GuOPOMBI), TOJICTOrO KHIIEYHHUKA (aJ€HOKAPLIUTHOMBI,
TyOyJISIpHO# aA€HOMBI, BOPCUHYATON aIEHOMBI, TAMAPTOMBI, JIEHOMUOMBI); MOUYETIOJIOBBIX My TEeH:
novek (aneHOKapLUUHOMBI, onyxoiu Bunbema (HedpobmacTomer), TuM(OMBIL, JIeHK03a), MOYEBOrO
ny3bIpss W ypeTphl (TUIOCKOKJIETOYHOH KAPLUUHOMBI, MNEPEXOAHOKJIETOUHOW KapPLHOMBI,
aJICHOKAPIIUHOMBI), TPOCTAThl (aJEHOKAPLIMHOMBI, CAPKOMBI), SIUYEK (CEMHHOMBI, TEpPaTOMBI,
SMOPHOHAIBHON KapLUHOMBI, TE€PATOKAPLITHOMBI, XOPHOKAPLIMHOMBI, CApPKOMBI, JICHIUTHOMBI,
¢bubpombl, (PUOPOATEHOMBI, aNEHOMATOUAHBIX OMYXOJIEH, JIUMIOMBI), TEYEHU. TenaTOMbI
(TIeYeHOUHO-KJIETOYHON KapLUUHOMBI), XOJAHTHOKAPLITHOMBI, Te€naTodJIaCTOMBI, aHTHOCAPKOMBI,
NeUEHOYHO-KJIETOYHON aICHOMBI, TeMaHTHOMBI, JKEJTUHBIX MyTeH: KaPIIMHOMBI )KEITIHOTO Iy3bIpS,
aMITYJISTHOM KapLIMHOMBI, XOJJAHTHOKAPLIMHOMBI, KOCTEH: OCTEOT€HHON CapKOMBI (OCTEOCAPKOMBI),
¢ubpocapKkoMel, 3JI0Ka4eCTBEHHOH (PUOPO3HOW THUCTHOLMTOMBI, XOHAPOCAPKOMBI, CApKOMBI
IOunra, 3mokadecTBeHHOH JUMGPOMBI (PETHKYJIOCAPKOMBI), MHOKECTBEHHOH MHEIIOMBI,
3JIOKQYE€CTBEHHOHN T'MTaHTOKJIETOUHOM OIMYXOJIH XOPAOMBI, OCTEOXPOH(PPOMBI (KOCTHO-XPSILIEBBIX
9K30CTO30B), MOOPOKAYECTBEHHOW XOHIPOMBI, XOHIPOOJIACTOMBI, OCEOHIHOH OCTEOMBI U
TMTAaHTOKJIETOYHBIX OIyXOJIeH; HEPBHOH CHUCTEMBI. ueperna (OCTEOMbl, TEMaHTHOMBI, TPaHYJIEMBI,
KCAHTOMBI, Je(OPMHUPYIOIIEr0 OCTUTAa), OOOJIOYKH TOJIOBHOITO MO3ra (MEHHHTHOMBI,
MEHMHTHOCAPKOMBI, TJIMOMaro3a), Mo3ra (acTpOLUTOMBI, MeAyJUIOOJacTOMBI, TJIHOMBI,
3MEHANMOMBI, Te€pMUHOMBI (MMHEaIoMBI), MyJIbTH(HOPMHOM IIIHO0IACTOMBI,
OJIMTOZICHAPOTJIMOMBI, IIBAHHOMBI, PETUHOOJIACTOMBI, BPOJKACHHBIX OMyXOJieit), HeHpo(uOpombI
CIIMHHOTO  MO3Ta, MEHHHIMOMBIL, [JIHOMBI,  CapKOMBI), T'MHEKOJOTMYEeCKHUX:  MAaTKH
(sHIOMETpPHABHON KapILMHOMBI), NIEHKH MATKU (LEePBUKAIBHONH KapPIIMHOMBI, MPENONyX0IeBOH
LIEPBUKAJIBbHOMN IUCIUIA3HH ), SMYHUKOB (KapPLIMHOMBI STHYHUKOB (CEPO3HOM [IUCTAIEHOKAPIITHOMBI,
MYLHUHO3HOM  IIMCTaJICHOKAPIIUHOMBI,  HEKJIACCH(PUIIMPOBAHHOW KaPILMHOMBI),  OMyXOJeH
3epHUCTO-TEKAJBbHbIX  KJIETOK, onyxoiau kietok Cepronu-Jlefinura, IUCTEPMHUHOMBI,
3JIOKQYECTBEHHOH TEPaTOMBI), BYJIbBBI (IUIOCKOKJIETOYHOH KapIITHOMBI, WHTPA3MUTEINATbHON
KapLHUHOMBI, aJeHOKAPIMHOMBI, (PUOPOCAPKOMBI, MENAHOMBI), BaruHbl (CBETJIOKJIETOYHON
KapLUHOMBI, IUIOCKOKJIETOYHOH KapLUWHOMBI, TPO3NEBUAHON CapKOMBI (3MOpPHUOHATBHON
pabnomuocapkombl),  pauionueBbix  TPyO  (KApUUHOMBI), TE€MATOJIOTUYECKUX.  KPOBHU
(MuenonmHOTO Jeiko3a (OCTPOro M XPOHUYECKOTO), OCTPOro JauMQpoOIacTHOTO JeiKo3a,
XPOHHYECKOTO  JIMM(OLUTAPHOTO  JIEHKO3a,  MHUENONponudepaTHBHBIX  3a00JeBaHUM,
MHOKECTBEHHOH MHEJIOMBI, MHEJOACIUIACTUYECKOro CHHIpOMa), Oone3HHn XOIKKHHA,
HEXOJKKUHCKON JTMM(OMBI (3JI0Ka4eCTBEHHOH JTUM(POMBI); KOXKH: 3JI0KAYeCTBEHHON MEAaHOMBI,
0a3aJIbHOKJIETOYHON  KAapIMHOMBI, IJIOCKOKJIETOYHOH  KapLUMHOMBI, capkombl Kamomwy,
IMCIUIACTUYECKUX HEBYCOB, JIUIIOMBI, AHTHOMBI, JAepMaTo(puOpPOMBI, KEJIOHIHBIX PyOIOB,
IICOpHa3a; M HAANOYEUHUKOB: HEHMpOoONacTOMbL. B omnpeneneHHbIX BapuaHTax, PaKOM SIBISIETCS

middysnas B-xpynHoknerounas numdpoma (DLBCL).
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Konnenrpauus u cocod BBeIEHHs MalueHTy OyIyT BapbHPOBATHCS B 3aBUCHMOCTH OT
neunmoro paka. CoenuHeHus], UX (papMaLeBTHUECKH MpUeMIIEMble CONU U (papmaneBTHYeCKHe
KOMIIO3UILINH, COAep Kallie TaKue COEAMHEHUS U CONU, TAKKE€ MOXKHO BBOIUTb COBMECTHO C
APYTUMHU NPOTUBOOMYXOJEBbIMUA COEAUHEHUAMH, HAITPUMep, XUMHOTEpanuei, Wil NIPUMEHSITh B
COUYETaHWHM C APYTUMHU BUIaMU JIEYSHMs1, TAKUMH KaK PaJUalMOHHAsI TEPAIUs UIIU XUPYPIUUECKOe
BMEILIATENLCTBO, B KAUECTBE aJBIOBAHTA JIO ONepaluy Wiu rnocie onepauuu. CTeneHb MOHO- U
aumerunuposanus rucroHa H3K27 Mosker oTciexuBaThes y NalMEHTa ¢ IPUMEHEHUEM XOPOLIO
U3BECTHBIX CIIOCOOOB, BKJIFOYAs OMMCAHHBIC B MpuMepe A HIKe, 1l oueHkH 3pdexkruBHOCTH
JICYSHHsI, BMECTE C JPYTHMMH MPOTHOCTHYECKUMH WM OMOJOTHYECKUMHU (PAKTOPAMH, U JO3bI
MOTYT OBITh CKOPPEKTUPOBAHBI COTIACHO MHEHUIO HAOJIFOAAI0MIEro Bpaya.

OBIIMAA CXEMA PEAKIIMH, TPOMEXYTOYHBIE COEJJMHEHW A U TTPUMEPBI

OBIIHUE CXEMbI PEAKIIVH

CoenuHeHHsT B COOTBETCTBUM C JAaHHBIM HM300pPETEHHEM MOTYT OBITh TOJNYYEHBI C
NPUMEHEHUEM KOMMEPYECKH JOCTYITHBIX PEareHTOB M MPOMEKYTOUHBIX COEIMHEHHH B CIIOco0ax
CHHTE3a M Ha CXeMaX PEaKLHH, OMMHCAHHBIX 37€Ch, UM MOTYT OBITh MMOJyUeHbl C IPUMEHEHHEM
APYTUX PEAreHTOB U OOBIYHBIX CIIOCOOOB, XOPOLIO M3BECTHBIX CIELMAINCTY B JaHHOH o0iacTu
TEXHUKU.

Hanpumep, mpoMexyTo4dHbIE COEIUHEHNS U1l COEAMHEHUH U coennHeHns popmydsl (1) B
COOTBETCTBUH C JaHHBIM H300pETeHHEM MOTYT OBbITh TOJYYEHBI COIJIACHO OOINMM CXeMam
peakuuii [ wm 11

OOwas cxema peakuuu |

NH,
Br R!
X N N
RG g = = 2 7 —
"sz s NN R 1. Y-R' Ny N7
o R Y Y
N B NH D NH
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h RO 2. NaOH RO
Cl n z R3 Z R3
A [o] E
R! R'
o 0
Nﬁ/N _)—CONH, NYN )—CN
NH4CI, TATY NH TOYA NH
_ oA
X X
Re¢q RS
n -z R3 Z R3
F G

Ha oOmeii cxeme peakuuu I, 3aMerneHHbiii R?-cnoskHbIM 5gupoM umupaso[l,2-
c|nupUMHUINH A COYETalOT ¢ HeoOA3aTeNbHO 3aMeIeHHbIM R IpoMeskyTouHbIM amMmuHOM B uepes
HyKJIeopUIbHOE 3aMelleHHe C MolyueHHeM mpomexyrouHoro coenunenus C. IlpousBomHoe
6oponosoii kucaotel (Y)-R! D coueraror uepes peakuuio Cy3yku ¢ 3aMelI€HHBIM TajOreHOM
MPOMEKYTOUHBIM COCAUHCHUEM C B NPUCYTCTBUU NOAXOAAIICIO OCHOBAHUA, HAIPUMED,

kapOoHaTa HaTpus, W CIOXkHbIA 5gup R* mpespamaror B kuciaoty ombuienneM ¢ NaOH ¢
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MOJIy4eHUEM NMPOMEXYTOYHOU KUCIOTH E. Kucioty npespamaroT B COOTBETCTBYIOIUMM aMHU[,
KOTOpBIN AETUAPATUPYIOT C MOJYYEHHEM YKa3aHHOTO B 3arojioBKe coeuHeHust Hutpuna G.

OO0wras cxema peakuuu 11

(kléN w2 /%N N Y=R! 7 /N N
N N-Z N N-Z Ny N7
N 1. NaOH 3 D Y
NH —_ NH _ NH
2. NH4CI, FATY
X 3. ThYA X X
Rn(QZ RanZ Rn'«zz
R3 R3 R3
c H G
R1
Vi N
CONH
No NZ 2
HCI e
NH
X
RO
nz
R3

["anoreHrpoBaHHOE MPOMEKYTOUHOE coenuHenne C, comeprkaliee MOAXOASLUIMNA PeareHT
2
R,

MIPOMEKYTOYHYIO KHCIIOTY OMbUIeHHeM, 3ateM obpabareiBaror NH4Cl B npucyrcreum ATV ¢

HaNpuMep, CIOXKHBIM 3(QHp, B MPUCYTCTBUH IMOIXOASIIETO OCHOBAHMS IPEBPAINAIOT B

MOJIyYE€HHUEM aMU/a, KOTOPbIN 3aTeM JErHApaTUPYIOT C MOJYyYE€HHEM IPOMEXYTOUHOIO HUTPUIIA
4. R! coueraror ¢ IlpomesxyTounbiM coenunennem H uepes peakiuio Cy3syku ¢ mpUMeHEHHEM
NPOU3BONHOrO OOpoHOBOW KHCHOTHI (Y) € MpHUCYTCTBUM OCHOBaHMA. HutpuibHyro rpymmy
conepxkamero R' IpomexyTounoro coemunenusi G TUAPOU3YHOT B MPUCYTCTBMU KUCIOTBI U
BOJIbI C MTOJIyY€HUEM YKa3aHHOT'O B 3ar0JIOBKe coefiHeHus amuaa F.

MMPOMEXYTOUYHOE COEAUHEHHUEA-1

[0}
Br /lk/ Br Br Br
S AP P
—_— —_—
HN\n/N y) CO-EL NYN Y, CO,Et

HN_ N

bl

o (¢] Cl

Tunuunoe Ilpomexxyrounoe coenunenue A, I[IpomexxyrouHoe coenuHeHue A-1, Moxer
NPUMEHSTBCS Ul cuHTe3a coenuHennid Gpopmyier (I). Cmech 6-amuHO-5-0pom- 1 H-nupumMuanH-
2-oHa (2,00, 10,5 mmonb, 1,00 3xB.) u 3Tri 3-6pom-2-okcomnponanoara (3,12 r, 16,0 mmons, 2,00
mi, 1,52 5kB.) B JIM® (20,0 mu1) nepemermBarot nipu 80°C B Teuenne 3 4. CMech KOHIEHTPUPYIOT
B BakyyMe ¢ nosydeHueM octatka. K ocrarky mobasinstor Boxy (50,0 MiT), cMECh S3KCTParupyroT
stunaneratoM (80,0 mut x 3), 1 OpraHUYECKUi CJIOH KOHLEHTPUPYIOT B BakyyMe. HeounineHHbIi
NPOAYKT HarpeBaroT B MeraHoie (5,00 Mi), U TBEpIOE BELIECTBO YIAJSIIOT (PHIbTpALHeH.
QwIbTpaT KOHIEHTPUPYIOT MPU MOHMKEHHOM JIABJICHUH C TIOJy4eHHeM 3T 8-0pom-5-okco-6H-
ummnnaaso[ 1,2-cmupumunun-2-kapookcmnara (1,00 r, 3,50 mmonb, 33,2% BBIXOZ) B BUAE XKEJITOTO
TBEPJOrO BELIECTBA.

'H AMP (400 MTI'u, JIMCO-ds) 6=12,09 (uc, 1H), 8,32 (c, 1H), 7,73 (¢, 1H), 4,30 (xs,
J=7,2Tu, 2H), 1,31 (1, J=7,2 'y, 3H).
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Cwmech atun 8-6pom-5-okco-6H-umunaso[l, 2-clnupumunun-2-kapbokcunara (500 wr,
1,75 mmonb, 1 3kB.) u [IUDA (564 wmr, 4,37 mmonb, 760 mxi, 2,50 skB.) B POCl3 (8,00 M)
nepememinBaroT B TedeHue 15 14 npu 120°C. CMmech KOHLIEHTPUPYIOT B BaKyyMe C MOJyYeHHUEM
HEOYHIIEHHOTO ocTaTka. HeouyHnIeHHBI MPOAyKT OYMINAIOT Xpomarorpaduell Ha KOJIOHKE
(nerponeiinbiii 3¢up/sTrnnauerar, 10/1-1/1) ¢ nmomyuenuem stun 8-Opom-5-xmopumuaaso|1,2-
c|mupumunmne-2-kapbokcunara (380 mr, 1,25 mmonb, 71,4% BbIXOI) B BHAE JKEJITOTO TBEPIOTO
BELIECTBA.

'H SIMP (400 MI'y, CD;0D) §=8.61 (c, 1H), 8,20 (c, 1H), 4,46 (xB, J=7,2 I'n;, 2H), 1,43
(t, J=7,2 T'u, 3H).

MNPOMEXYTOYHOE COE/JUHEHHUEA-2

Br Br
1. NaOH
et IR e
e OEt 3. POCIs h
o cl

Bropoe Tunuunoe [IpomexyrouHoe coequnenue A, [IpomekyTounoe coenuHeHne A-2,
TAKXKe MOXKET PUMEHSIThCS ISt cCMHTe3a coenuaenuit popmynsl (I). K pactBopy st 8-6pom-5-
okco-6H-nmuna3ol 1,2-c|mupumuana-2-kapookcunara (3,00 r, 10,2 mmons, 1,00 3xB.) B MeOH
(60,0 mum) modasmsror NaOH (1M, 30,5 mi, 3,00 5kB.). [TonydeHHYI0 cMeCh IepEeMEIIUBAOT MPU
60°C B Teuenue 1 4. 3aTem, peaKLIMOHHYIO CMECh KOHLIEHTPUPYIOT, U pH nosoasit 1o 4 ¢ IM BoaH.
HCI, mpu stom obpasyercs ocamok. TBepnoe BemecTBO (GUIBTPYIOT M CyIIaT B BaKyyme C
nojyueHueM 8-0pom-5-okco-6/-umnnaszol 1,2-clnupumunus-2-kapooHoBoii  kucinotel (2,60 T,
10,1 mmomb, 99,1% BBIXOM) B BUAE KOPUIHEBOTI'O TBEPIOTO BELIECTBA.

K pacrBopy 8-Opom-5-okco-6H-umunasoll,2-clmupumMuann-2-kapOOHOBOM  KHCIIOTHI
(2,60 r, 10,1 mmogb, 1,00 3xB.) B JIM® (60,0 mi) nobasnsiror NH4Cl (1,62 1, 30,2 Mmoub, 3,00
skB.), JUIIDA (11,7 r, 90,7 mmons, 15,8 mi, 9,00 5xB.) u FATY (5,75 1, 15,1 mmons, 1,50 5kB.).
Cmech mepemermmBatroT npu 15°C B TedeHwe 12 4 M 3aTeM KOHLEHTPUPYIOT B BaKyyMe.
[Monyuennsiii ocratok pactuparor ¢ MeOH (30 mu). Ocamok npombiBatroT Bomoi S50 m,
GUNBTPYIOT M (QUIBTPAT KOHLEHTPUPYIOT B BAKyyMe C TOJyuYeHHEM 8-OpoMm-5-okco-0H-
umunaso[ 1,2-cmupumunun-2-kapookcamuna (1,78 r, 6,92 mmoub, 68,7% BBIXON) B BUJI€ CBETIIO-
»kenToro Teepaoro Bemectsa. JKX-MC [M+1]: 257,0.

K pacrBopy 8-Opom-5-okco-6H-umunasof 1,2-cjnupumunun-2-kapbokcamuna (1,70 r,
6,61 mmons, 1,00 skB.) B POCI;3 (20,0 M) nodasnsitor JJUTIDA (4,27 1, 33,1 Mmmoib, 5,76 mu, 5,00
5kB.) no karmsm npu 0°C. Cmece nepememnBator npu 120°C B Teuenne 12 4. PeakiimoHHy0
cMech QUIBTPYIOT M KOHLEHTPUPYIOT MPH MOHMKEHHOM JIABJICHUH C OJYYeHUEM HEOUHIIIEHHOTO
nponykTa. HeounmeHHbIH 0CTaTOK OYHINAOT XpoMmarorpadueii Ha kosoHke (Si102, neTponeiiHbiit
spup/s>tunanerar=10/1-4/1) ¢ nonydeHunem 8-Opom-S-xyop-umunaso| 1,2-c|mupumuana-2-
kapOorutpmia (950 mr, 3,69 mmodb, 55,8% BEIXOM) B BUZIE CBETIIO-KENTOTO TBEPIOTO BEIIECTBA.
KX-MC[M+1]: 258,9.

AnbrepHatuBHO, IIpomexyrouHoe coenuHeHHe A-2 MOXET OBITH TMOJY4YEHO B

MIPOMBILIICHHOM MaciuTabe CIenyromnuM o0pa3oM:
K pactBopy uuro3una (300 r, 2,70 monp, 1,00 3kxB.) B AM® (1,5 1) nobasmsror NBS (480
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r, 2,70 Mo, 1,00 3kB.). CMmech nepemeruparoT npu 25°C B Teuenue 10 4, nociae uero 'H AMP
CHEKTP HEOYMIIEHHOTO OCTaTKa II0Ka3blBae€T 3aBeplieHHE peakiuu. PeakMOHHYIO CMeCh
GUIBTPYIOT, U (PUIBTPOBAIBHYIO JIENeInKy npoMbiBatoT Bopoii (1 1 x 4). TBepmoe BemiecTBo
COOMpAOT W CyIIAT MPHU MOHMKEHHOM JaBJIeHUH C moJiydeHueMm S-Opommmrosuna (480 r, 2,53
MOJIb, 93,6% BBIXO/) B BUAE OEJIOT0 TBEPAOTO BEIECTBRA.

'H SAMP (400 MI'ti, IMCO-ds) & 10,80 (e, 1H), 11,36-10,16 (m, 1H), 7,74 (c, 1H), 6,83
(e, 2H).

Cwmech coenmunenus: S-Opomuutosuna (150 r, 789 mmonb, 1,00 5kB.) u 3tun 3-6pom-2-
okcomnponanoara (385 r, 1,97 mos, 247 mi, 2,50 5kB.) B AcOH (1,5 1) nepemenmBarot pu 120°C
B Teuenne 2 u. 'H SIMP criekTp HEOUHIIEHHOTO IPOAYKTa MOKA3BIBAET, YTO PEAKIHs 3aBEpIICHa.
Tpu mapTuy KOHLEHTPUPYIOT C MOJYYEHHUEM OCTaTKa, KOTOpbId pactupator ¢ MTBED (3 n) u
GuBTPYIOT. PUIBTPOBAIBHYIO JIETIEHIKY MPOMBIBAIOT BOAOH (1 J1 X 4) U cywmaT ¢ noJy4eHuem
5T 8-0poM-5-0kco-5,6-quruapounmuaasol 1,2-clnupumuaua-2-kapookcunara (300 r, 1,05 mons,
44 3% BBIXOJ) B BUJIe KOPUUHEBOT'O TBEPAOTO BEIECTBA.

'H SAMP (400 MI', IMCO-ds) & 12,47-11,64 (m, 1H), 8,33 (c, 1H), 8,06 (c, 2H), 7,73 (c,
1H), 4,31 (xB, J=7,1 I'y, 2H), 1,32 (1, J/=7,1 I'y, 3H).

K pacTBopy S3TUI 8-0pom-5-okco-5,6-murunpoumunasol 1,2-c lnupumuans-2-
kapOokcmnata (150 r, 524 mmons, 1,00 skB.) B MeOH (1,5 1) noGasmsror NaOH (2M, 786 wmu,
3,00 skB.). Cmecp mepememmBaror npu 65°C B TeueHue 2 4, 3areM JKXMC mnokaseiBaeT
3aBeplLIEHNE peakluu. PeakMOHHYI0 CMeCh KOHLIEHTPUPYIOT C MOJIY4Y€HUEM OCTaTKa, KOTOPBIH
noakucisiror HCl (ZM) no pH=2~3. Tepnoe BemecTBo (GUIBTPYIOT, U (UIBTPOBAIBHYIO
JeTeKy npoMeiBaroT Bogoi (800 mi x 4). TBepaoe BelecTBO COOMPAIOT U CyLIAT B BAKyyMe C
nojiyueHueM  8-0pom-5-okco-5,6-auruapoumunasof 1,2-clnupumMuaun-2-kapOoHOBOM  KHUCIIOThI
(140 1, 543 mmonb, 51,7% BbIXOA) B BUIE KOpHUHEBOro TBepaoro Bemectsa. JKXMC (M+1):
257.9.

'H SAMP (400 MI', IMCO-ds) & 12,86-11,28 (m, 1H), 8,27 (c, 1H), 7,73 (c, 1H).

K cycnensun  8-6pom-5-okco-5,6-murunpounmunasol 1,2-c|nupumuaus-2-kapOoHOBO
kucyiotsl (120 1, 465 mmonb, 1,00 3kB.) B SOCI, (787 1, 6,62 Momb, 480 mu, 14,2 5kB.) 100aBISIFOT
JM® (340 wr, 4,65 mmonb, 358 Mk, 0,01 3kB.), u cMmech nepememuBaroT pu 80°C B TeyeHwe 2
4. PacTBOp KOHIEHTPHPYIOT C MOJyYEHHEM OCTaTKa, KOTOphIA pacTtBopstoT B JAXM (200 mu).
IMony4yenHyro cMech TOOABISIIOT MO KaIJIsiM K KOHIL ruppokcuny ammonus (1,09 kr, 9,35 mounb,
1,20 n, 20,1 sxB.) mpu 0°C, u cmech 3atem nepemermmBaroT npu 25°C B Teuenune 1 4. XKXMC
NIOKa3bIBAET 3aBeplIeHne peakunu. Cmech QUIbTPYIOT, GUIBTPOBAIBHYIO JICTIEIIKY MPOMBIBAIOT
MeOH (200 mut), u TBepAoe BELIECTBO CYIIAT B BaKyyMe C IMOJyuyeHHeM 8-OpoMm-5-0kco-5,6-
auruapoumunasof 1,2-clmupumunnn-2-kapookcamuna (120 1, HEOYHINEHHBIH) B  BHIE
KOpU4HEBOTO TBepaoro Bemectsa. JKXMC (M+1): 257,0/259,0.

'H AMP (400 MTI'u, JIMCO-ds) & 8,05 (c, 1H), 7,66 (c, 1H), 7,56 (muc, 1H), 7,41 (uc, 1H).

K pacrBopy 8-Opom-5-okco-5,60-nuruaponmmunasof 1,2-c|nupumunns-2-kapbokcamuaa
(20,0 1, 77,8 mmouib, 1,00 3kB.) B POCl5 (388 1, 2,53 moub, 235 M, 32,5 3kB.) nodasisiror JJUDA

(50,3 r, 389 mmoub, 67,8 M, 5,00 3kB.) o karwisaM npu 0°C. Cmeck nepemeruarot npu 120°C B

2
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TedeHue 12 4. PeakunonHyro cMmech (4 oObennHEHHbIE HIEHTHYHBIE MAPTHH) OXJIAKIAIOT 10
KOMHAaTHONH TeMIlepaTypbl M KOHLEHTPUPYIOT C MoJy4deHueM ocTaTka. OCTaToK O4HUINAIOT
xpomarorpadueii Ha KonoHke (reTponeiinblii 3¢up:sTunanerar=20:1-5:1) ¢ nony4uenuem 8-6pom-
S-xnopumunasol 1,2-c|lmupumuaun-2-kapoonurpuna (19,9 r, 76,1 mmons, 24,5% Bbixon, 98,6%
4rcToTa) B BUAE OenoBaroro Teeproro Bemiectsa. JKXMC (M+1): 388,0/390,0.

'H SIMP (400 MI'u, IMCO-de) & 9,19 (¢, 1H), 8,36 (¢, 1H).

MMPOMEXYTOYHOE COEAUHEHHUE B-1

B 1. J:Br HoN

EtO” ~OEt ON 1. Boc,y,O, Hy, Pd/C
S ~
| R O > TOK g
P Non 2. PPA o 2 X0

R® 3. Zn(CN),

Tunuunoe IIpomexxyrounoe coenunenue B, IIpomexyrounoe coennnenue B-1, moxer

NPUMEHSTBCS sl CHHTe3a coenuHeHni Gopmydsl [, roe Z seimsercs O, n paBeH examHune, X

apasercss C(R%), 1 ====== SIBIISIETCSI ONMHApHON cBsi3bl0. Cmech 3-Opomdenona (10,0 T, 57,8
mMmoJib, 1,00 3kB.) u 2-6pom-1,1-nusTokcuatana (13,7 r, 69,4 mmonsb, 10,4 mn, 1,20 5xB.) B JIMD
(100 m) moGammsirorT kapOoHar kamus (24,0 r, 173 mmonb, 3,00 3kB.). [lonyueHHyIO cMech
nepememnBaroT pu 110°C B Teuenue 12 4 B atmocdepe azora. PeakimoHHYI0 CMeCh pa3daBIsioT
nerponeiHbM 3¢upom (100 MiT) U MPOMBIBAIOT COJIEBBIM pacTBOpoM (50,0 mi x 4), cymart Hax
0e3BoAHBIM CyNb(haTOM HATPUs, PUIBTPYIOT U KOHUEHTPUPYIOT MPU MOHMKEHHOM JABIEHUU C
NOJIydeHHeM ocTaTka. HeouMIeHHbI NpONYKT OYHINAIT Xpomarorpaduell Ha KOJOHKE
(nerponedinbiii 3¢gup) ¢ momydernem 1-Opom-3-(2,2-guaTokcudToKCH)OeH30ma (17,0 1, 482

MMoJb, 83,4% Bbixox, 82,0% 4nucTOTa) B BUE CBETJIO-XKEJITOTO BEIECTBA.

'H AMP (400 MTI'u, CDCls) 6=7,17-7,07 (m, 3H), 6,88-6,84 (M, 1H), 4,82 (T, J=5,2 T'1y,
1H), 3,99 (n, J=5,2 'y, 2H), 3,80-3,74 (M, 1H), 3,80-3,73 (m, 2H), 3,68-3,61 (m, 2H), 1,25 (T,
J=7,2Tu, 6H).

K pactBopy nmonudochopnoii kucnorsl (21,5 r, 63,6 mmoib, 1,509x6.) B Tonyosne (80,0 mir)
nobasysitoT 1-6pom-3-(2,2-nuatokcusTokcu)oenson (15,0 r, 42,5 mmons, 1,00 3kB.) mpu 90°C.
Cwmech nepememuBaroT npu 90°C B TeueHue 2 4 U 3aTeM KOHLEHTPUPYIOT MPHU MOHIKEHHOM
JAaBJIEHUH C TOJy4YeHHeM OCTaTka. HeodHINeHHBbIH MPOAYKT OYMINAKT Xpomarorpadueil Ha
KOJIOHKe (TIeTposeliHbli 3¢up) ¢ nonyueHnem 4-6pombenszodypana (5,20 r, 13,2 mmons, 31,0%
BbIx0J, 50,0% yucToTa) B BUIE KEJITOrO MacJa.

'H SIMP (400 MI'u, CDCls) §=7,70 (c, 1H), 7,67 (n,J=2,0 Ty, 1H), 7,61 (1, J=2.,4 T'ny, 1H),
7,47 (n, J=8,4 'y, 2H), 7,41 (n, J=8,0 I'u, 1H), 7,37 (nn, J=1,6, 8,4 I'n, 1H), 7,21-7,15 (M, 1H),
6,85-6,80 (m, 1H), 6,78-6,73 (M, 1H).

K pactBopy 4-Opombenzodypana (5,20 r, 13,2 mmons, 1,00 3xB.) B IMAILL (50,0 mn)
no0aBysirOT nuanu uuHkKa (6,85 r, 58,3 Mmmounb, 4,42 5kB.) u Pd(PPhs)s (1,52 1, 1,32 mmouns, 0,100
5kB.). Cmech nepememmBaroT npu 140°C B reuenue 12 4 B atmocdepe azora. Peakunonnyro cmech
pazbasistroT sTrUIateTaToM (80,0 MiT), MPOMBIBAIOT COJIEBBIM pacTBOpoM (50,0 Mt x 3), cymat Haj

0e3BOAHBIM CyNb(haTOM HATpUs, QUIBTPYIOT U KOHUEHTPUPYIOT MPHU MOHMKEHHOM JABIEHUU C
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NOJIy4eHHEM oOcTaTka. HeouMIeHHbI NpPONYKT OYHMINAIT Xpomarorpaduell Ha KOJOHKE
(nerponetinbiii 3¢pup/sTunanerat=>50/1-0/1) ¢ nony4yernem densodypan-4-kapoonurpuna (1,60 r,
10,1 mmomnsb, 76,2% Beixon, 90,0% 4rcToTa) B BUAE CBETJIO-KEJITOTO Maca.

'H AMP (400 MTI'u, CDCls) 6=7,80 (n, J=2,0 'y, 1H), 7,75 (n, J=8,4 I'u, 1H), 7,60 (x,
J=8,0I'y, 1H), 7,38 (T, J=8,4 I'y, 1H), 7,03-7,00 (M, 1H).

K pactBopy Oenzodpypan-4-kapoonurpuia (750 mr, 4,72 mmons, 1,009x6.) B METHIOBOM
compte (10,0 min) mobassiroT Boc2O (3,09 1, 14,2 mmons, 3,00 axs.) u Pd/C (4,72 mmons, 10,0%
macc., 1,00 skB.). Cmecy nepemewmnBator npu 30°C B Teuenue 24 4 mox BoxopoxoMm (50,0
(byToB/KB.A10¥IM). PeakimoHHYI0 cMech (UIBTPYIOT M KOHLEHTPUPYIOT MNPU TMOHIKEHHOM
JaBJIEHUH C TIOJYYEHHEM HEOUHWINEHHOrO MPOAYKTA, KOTOPBIH OYMINAIOT Xpomartorpadueil Ha
KoJoHKe (meTponeiinbiii 3¢up/sTunauerar=1/0-50/1) ¢ nonyuenuem mpem-Oytun N-(2, 3-
auruapobensopypan-4-unmernn)kapbamara (140 mr, 562 mxmonb, 11,9% BbIXOH) B BHIE
OecLBETHOrO Macna.

'H AMP (400 MI'uy, CDCls) 6=7,10 (T, J=8,0 ', 1H), 6,74 (nn, J=8,0, 14,0 T'n, 2H), 4,75
(e, 1H), 4,59 (T, J/=8,8 I'y, 2H), 4,28 (1ug, J=5,6 I'y, 2H), 3,20 (T, J=8,8 'y, 2H), 1,47 (c, 9H).

K pactBopy Tper-OyTin N-(2,3-nurunpodenszodypan-4-unmermn)kapdamara (140 mr, 562
MKMOJTb, 1,00 3kB.) B JIXM (2,00 mut) nodasmnsitor TOK (640 mr, 5,62 mmonb, 416 vk, 10,0 3xB.).
Cwmecp nepememuBaroT npu 25°C B Teuenue | 4. Peakunonnyro cmech pazdasmsror XM (10,0
MJT) ¥ JOOABJISIIOT K HACHIIIEHHOMY BOJHOMY pacTBopy kapOonata kaus (10,0 mu). JIByxdasHyro
cMmech nepemermuBaroT npu 25°C B teyenue 0,5 u. Opranndeckyro a3y OTHENSAIOT, CyIIaT Hal
cyab(aroM HaTpHs, KOHLEHTPUPYIOT B BaKyyMe C MojydeHuem 2, 3-muruapoOeH3odypan-4-
miMmeranamuHa (80,0 mr, 483 mxmob, 85,9% Brixon, 90,0% drcToTa) B BHIE KEJITOTO TBEPAOTO
BEIIECTBA.

'H SIMP (400 MTI'u, CDCl3) 8=7,13 (1, J=8,0 I', 1H), 6,84 (n, J=7,6 T'u, 1H), 6,72 (x,
J=8,0 I', 1H), 4,60 (1, J=8,8 'y, 2H), 3,82 (¢, 2H), 3,20 (1, J=8,8 'y, 2H).

MNPOMEXYTOUYHOE COEJUHEHHUE B-2

HoN
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F Ni PeHes F
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(o} O

Bropoe tunuunoe Ilpomexyrounoe coenunenue B, IIpomexxyTouHoe coeaunenune B-2,
MOJKET MPUMEHSITLCS Uil CUHTe3a coequHennit popmyisl I, rne Z sisasiercst O, n paBeH enUHULIE,

X siBnsiercsi CR®, zz===- SIBJISIETCS] TBOMHOM CBsi3bi0 1 oauH R® sBisiercst dropom. K cmecu 5-
2

bropbensodypan-4-kapoonurpmna (250 mr, 1,47 mmonb, 1,00 sx6.) u Ni Penes (126 wmr, 1,47
mmodtb, 1,00 9x6.) B merunoBoM criupte (6,60 mir) nobasnstoT ruapokcun amMmmoHust (1,60 mr).
Cwmech ponyBaroT a30ToM 1 nepemernBaroT npu 25°C B Teuenne 12 4 B atmocdepe Bomopona.
PeakunoHHy0 cMech QUIBTPYIOT U KOHLEHTPUPYIOT MPU NOHWKEHHOM AABJICHUH C ITOJTyYeHHEM
(5-propbensopypan-4-un)meranamuna (220 mr, 1,20 mmons, 81,3% Bexon, 90,0% uncrora) B

BUAEC KOPUYIHEBOI'O Macja.

'H SIMP (400 MT', CDCl3) §=7,67 (¢, 1H), 7,33 (wg, J=5,6 T, 1H), 7,04 (wr, J=9,6 'y,
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1H), 6,90 (c, 1H), 4,54-3,78 (v, 2H).

INPOMEXYTOYHOE COEIMHEHHE B-3
HoN

COH CONH,
@ 1. PdIC, H CI\(:E} BH,-DMS al
—_—
0 2.NCS, Pd(OAC), o o

3.TATY, NHCI

Tperve Tunuunoe Ilpomexxyrounoe coenunenue B, Ilpomexyrounoe coennHenue B-3,
MOJKET MPUMEHSITHCS IJIsl CuHTe3a coenunenuit popmyiel [ rae Z sensiercst O, n paBeH eqUHHMLIE,

X sipnsiercs C(R%),, ====== ABJIAETCS ONUHAPHOM CBA3BIO U o1H R? sBisiercs xopom. K pactsopy

6enzodypan-4-kapOoHoBoit kuciotsl (900 mr, 5,55 mmous, 1 5kB.) B MeOH (9,00 mi1) nobaBisiroT
naJyiainii Ha akTUBUPOBaHHOM yriuie (20,0 mr, 555 mxmonsb, 10,0% macc., 0,10 3kB.) mox a30ToM.
Cocyn BakyyMUPYIOT U POy BAIOT BOJOPOAOM HECKOJBKO pa3. Cmeck nepemernnBaroT rpu 25°C
B TeueHue 12 1 mox BomopoaoMm (50,0 ¢yTos/kB.mr0lM). PeakiimoHHy cMech (QIIBTPYIOT, U
($uUNBTPaT KOHLUEHTPUPYIOT B BaKyyMe C MojydeHueM 2,3-auruapodensodypaH-4-kapOoHOBOI

kucyiotsl (750 wmr, 3,66 mmodb, 65,9% Beixon, 80,0% vunctoTa) B BUe OEJIOro TBEPAOTrO BEIIECTRA.

'H SAMP (400 MI', IMCO-ds) 6=7,38 (11, J=8,0 T'i, 1H), 7,20 (1, J=8,0 T'ny, 1H), 6,97 (x,
J=8,0 'y, 1H), 4,54 (T, J/=8,8 I'y, 2H), 3,45 (wr, J=8,8 I'r;, 2H).

K pactopy 2,3-gurunpodensodypan-4-kapboHoBoii kuciaotsl (750 mr, 3,66 mmois, 1,00
9kB.) B JIM® (1,00 M) modasisitor PA(OAc), (82,1 mr, 366 mxmoub, 0,10 5kB.) 1 NCS (586 wr,
4,39 mmonb, 1,20 3kB.). Peakumonnyro cmech nepemernnsaror npu 110°C B teuenune 12 4 B
arMocepe aszora. PeakimoHHy0 cMmech (GHUIBTPYIOT U KOHLEHTPUPYIOT B Bakyyme, Hu
NOJIy4eHHBIH  OCTaTOK  OYMINAIOT  Xpomarorpagueit Ha  cuiukarene  (TeTposieiHbIN
sdup/stunanerar=5/1 -  puxnopmeran/meranon=10/1) ¢ monyueHuem  5-xjop-2,3-
auruapodeH3odpypan-4-kapOOHOBON KUCIOTHI (600 MI, HEOUNINEHHBII) B BUAE JKEITOTO Macla.
KX-MC: [M+1] 198,9.

K pactBopy 5-xmop-2,3-ngurunpobensodypan-4-kapOboHoBoi kucjaoter (600 mr, 3,02
MMmoJib, 1,00 3kB.) B IM® (5,00 mi1) mobapnsitot xjaopun ammonus (242 wmr, 4,53 mmons, 1,50
3kB.), FATVY (2,30 r, 6,04 mmonb, 2,00 sks.), JUDA (1,17 1, 9,06 mmonb, 1,58 min, 3,00 3kB.).
Peakunonnyro cmech nepemernBaroT npu 25°C B TeueHue 12 4 U KOHIIEHTPHUPYIOT B BaKyyMe ¢
NOJIy4eHHEM HEOYMIIEHHOTO MPOAYKTA, KOTOPBIH OUMINAIOT Xpomarorpaduedl Ha CUIHMKarene
(netponetinbiii 3¢pup/sTrnanerar=10/1-1/1) ¢ monyyernuem S-xnop-2, 3-guruapodensodypan-4-
kapbokcamuzna (700 mr, 2,83 mmonb, 93,8% Bbxoa, 80,0% uuctora) B BHIE OENIOr0 TBEPIOTO
BEIIECTBA.

'H AMP (400 MI'u, JIMCO-ds) 6=7,87 (e, 1H), 7,63 (wc, 1H), 7,17 (n, J=8,4 T'u, 1H),
6,79 (n, J/=8,4 I'y, 1H), 4,58 (T, /=8,8 I'y, 2H), 3,18 (1, /=8,8 'y, 2H).

K pactBopy 5-xnop-2,3-nurugpobdensodypan-4-kapdokcamuna (300 mr, 1,21 mmons, 1,00
3kB.) B TI'® (5,00 mn) nmobasmsror mo kamsM BH3-DMS (10,0 M, 607 mxi, 5,00 3kB.).
Peakunonnyro cmecy nepememmBaror npu 70°C B Teuenue 2,5 4, racat MeOH (5,00 mn) u

KOHIIEHTPUPYIOT B BaKyyMe ¢ mojy4deHueMm ocratka. K ocratky mobasisiroT Bony (20,0 mu), u
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cmech skcrparupyroT AXM (20,0 mn x 3). OOpennHeHHYI0 OpraHUYecKyro a3y MpOMBIBAIOT
cosneBbIM pacTBopoM (20,0 Mt X 2), cymar Hax Oe3BOAHBIM CyJb(paTOM HaTpusi, QUIBTPYIOT U
KOHLIEHTPUPYIOT C mojiydeHueM (S5-xiyop-2,3-murunpodensodypan-4-mi)meranamuna (240 wmr,
HEOYHIICHHBIN) B BUIE KopuaHeBoro macia. KX-MC: [M-16] 167,1.

INPOMEXYTOYHOE COE{MHEHHUE B-4
HoN

Br 1. Bl’j\ CN 2
F /\o o/\ F 1. BOCzo, H2 F
Ny —
OH 2. PPA g 2 Tk o

3. Zn(CN),

UYerseproe TunnuHoe [Ipomesxyrounoe coenunenue B, IlpomexyTounoe coennnenue B-
4, MOXKET MPUMEHSIThCS IS CHHTe3a coequHeHnil popmyasl [ rae Z sisasercs O, n paBeH eNUHUIIE,

X sipnsiercs C(R%);, ====== ABJISETCS ONUHAPHOM CBsA3bIO U ofuH R saBnsercs gpropom. K pacteopy

3-6pom-4-propdenona (100 r, 524 mmons, 1,00 3kB.) u 2-0pom-1,1-gusToKcusTana (124 1, 628
mmonb, 94,5 mi, 1,20 3kB.) B IM® (600 M) moOasmsitor kapbonar kamust (217 1, 1,57 Mo,
3,003kB.). Cmech nepememmnusatoT npu 110°C B Teuenue 12 1 B armocdepe a3ora. PeakunonHyro
cMech pasdaBistoT sTraneraroM (500 mut), TPOMBIBAaIOT conieBbIM pacTBopoM (500 mi X 5) u
KOHLEHTPUPYIOT TNPU TOHMKEHHOM JaBJICHMH C TOJNy4eHHeM octarka. OCTaToK O4YHINAoT
xpomarorpaduei Ha KoloHKe (neTposelnbiii s¢up/stunanerar=1/0-20/1) ¢ mony4uernem 2-0pom-
4-(2,2-nuaTOoKCHAITOKCH)- 1 -pTopOensona (171 r, 501 mmons, 95,7% Beixon, 90,0% unctora) B

BUAC CBCTIIO-KCJITOrO Macja.

'H SIMP (400 MI'u, CDCls3) 6=7,12 (nn, J=2,8, 5,6 'y, 1H), 7,06-6,98 (m, 1H), 6,84 (17,
J=3,2,9,2 'y, 1H), 4,81 (1, J=5,2 'y, 1H), 3,96 (n, J=5,2 I'y, 2H), 3,81-3,72 (m, 2H), 3,68-3,59
(m, 2H), 1,25 (1, J=7,2 'y, 6H).

K pacteopy PPA (254 r, 752 mmons, 1,50 5kB.) B Tonyose (1,30 L) nobasnsitot 2-6pom-4-
(2,2-nudToKCHAITOKCH)-1-pTOopOenszon (171 r, 501 mmomab, 1,00 sxB.) mpu 90°C. Cwmech
nepememuBatroT npu 95°C B TedueHue 2 4 M KOHUEHTPUPYIOT MPH MOHIKEHHOM AABJICHUU C
nosydyeHueM ocratka. OCTaTok OYHMINAIOT XpoMaTorpadueii Ha KOJOHKe (MeTpoJieiiHbIi 3¢up) ¢
nojyuenuem 4-6pom-5-propdbensodypana (87,3 r, 203 mmonsb, 40,5% Bbixon, 50,0% yucrora) B
Buze xenroro Macia. K cmecu 4-6pom-5-propdensodypana (85,5 r, 398 mmonsb, 1,00 3kB.) u 6-
Opom-5S-pTopbenzodypana (85,5 r, 398 mmonsb, 1,00 3xB.) B JIMAL] (1,50 1) 100aBISAOT LUAHKT
muHka (31,1 r, 264 mmons, 0,67 skB.) u Pd(PPhs)s (23,0 r, 19,9 mmonb, 0,05 3kB.). Cmech
nepememuBaroT npu 90°C B Teuenue 12 4 B atmMocdepe a3ota. PeakiMOHHYIO cMech pa30aBIsiOT
stunaneratoM (1,00 i) u unpTpyroT. @UIBTpAT MPOMBIBAIOT COJIEBBIM pacTBOpoM (1,00 1 x 3),
U OPraHWYECKHH CJIOH KOHLEHTPUPYIOT MPU MOHWKEHHOM AABJICHHH C TIOJYYEHHEM OCTaTKa.
Ocrartok oummaroT xpomarorpadueii Ha KoyoHKe (TeTposeinslii 3¢up/s>tunanerat=1/0-50/1) ¢
nojyueHuemM 4-6pom-5-gropbensopypana (78 r, HeoUMIIEHHBbII) B BHUAE OENOro TBEPAOTO
BEIIECTBA.

K pactBopy 4-6pom-5-¢propbenzodypana (87,3 r, 203 mmons, 1,00 skB.) B IMALL (600
Mi1) nobaBnsroT nuaHuy nuHKa (94,6 r, 805 mmons, 3,97 skB.) u Pd(PPhs)s (23,5 1, 20,3 Mmonb,
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0,10 skB.). Cmech nepememmusatoT npu 110°C B Teuenue 12 4 B armocdepe a3ora. PeakuinonHyro
cMmech paszOaBisroT sTHaneratoM (500 Mir), MPOMBIBAIOT coneBbIM pacTBopoM (400 mu x 5),
cymar Hag 0e3BOAHBIM CyJlb(paToM HATpus, PHIBTPYIOT U KOHLIEHTPUPYIOT MPU TMOHMKEHHOM
JaBIEHUH C TOJydeHueM ocratka. OCTaTok O4HMINAIOT XpomMarorpagueidl Ha KOJOHKE
(netponetinbiii 3¢up/s>Trnanerar=1/0-50/1) ¢ nony4yenuem S-¢propbenzodypan-4-kapOoHUTpHIA
(20,0 r, 118 mmoub, 58,1% BbIXOH, 95,0% unCcTOTA) B BUAE O€JI0T0 TBEPAOTO BELIECTBA.

'H AMP (400 MTI'u, CDCls) 6=7,84 (1, J=2,0 I'u, 1H), 7,73-7,67 (m, 1H), 7,14 (1, J=9,2
I'n, 1H), 7,02-6,96 (M, 1H).

K pacrBopy S5-dpropbenzodypan-4-kapoonutpuna (19,6 r, 116 mmons, 1,00 3kB.) B
metuoBoM criimpte (1,00 1) noGasmsitor nu-mpem-oytunaukapoonata (75,7 r, 347 mmous, 3,00
skB.) 1 Pd/C 10% macc. (1,16 r). Cmech nepememmBarot npu 35°C B Teduenue 24 4 B aTMochepe
razoo0pasnoro Bomopoxa (50,0 ¢yrop/kB.ar0iiM). PeaknmoHHYI0 cMech (QUIBTPYIOT U
KOHLICHTPUPYIOT TNPH TOHIKEHHOM JaBJIEHUH C MOJydYeHHeM ocTaTka. OCTaTOK OYHINAIOT
xpomarorpaduell Ha KoJoHKe (meTponeiinbiii 3¢pup/sTunanerar=1/0-3/1) ¢ noaydenuem mpem-
OyTtun N-[(5-prop-2,3-guruapodenzodypan-4-mn)mernn |kapdamara (22,0 r, 78,2 mmons, 67,7%
BbIXOJ, 95,0% uyucTora) B BUIE OEJIOTO TBEPAOTO BEIIECTBA.

'H AMP (400 MI'u, CDCl3) 6=6,82-6,76 (m, 1H), 6,62 (nn, J=4,0, 8,8 I'u, 1H), 4,88 (i,
1H), 4,60 (1, J=8,8 I';, 2H), 4,30 (1ux, J=6,0 'y, 2H), 3,30 (wuT, J=8,8 I'yy, 2H), 1,44 (c, 9H).

K pactBopy mpem-0ytun N-[(5-prop-2,3-gurunpodbenzodypan-4-wn)mernn |kapOamaTa
(22,0 1, 78,2 mmoub, 1,00 3kB.) B AXM (200 mur) nobasnsitor TPK (89,2 1, 782 mmonb, 57,9 wmu,
10,0 sxB.). Cmecp nepememmBaroT npu 25°C B Teuenue 0,5 4 M 3aTeM racst HaChIl. BOJIH.
kapoonarom kamus (200 mi). Cmecy mnepememuBatror npu 25°C B Teuenue 0,5 wdaca.
Opranudeckyro a3y OTAENSIOT U CyILIaT Haj CyJib(paToM HaTpHsl, KOHLEHTPUPYIOT B BAKyyMe C
nonyueHueM (5-¢rop-2,3-murunpodensodypan-4-mn)meranamuna (13,0 r, 73,9 mmons, 94,5%
BbIXO, 95,0% uncTOTa) B BUIE CBETIIO-KEITOrO BEIIECTBA.

'H SIMP (400 MTI', CDCl3) §=6,85-6,76 (m, 1H), 6,60 (na, J=4,0, 8,8 I'u, 1H), 4,61 (T,
J=8,8 'y, 2H), 3,82 (¢, 2H), 3,24 (T, J/=8,8 I'y, 2H).

AnbrepHatuBHO, [IpomMexxyTouHoe coennHeHHe A-2 MOXKET ObIThb MOJyYEHO B KPYITHOM
Macitabe CIeayIuM 00pa3oM:

K pactBopy 3-6pom-4-dpropdenona (1,00 kr, 5,24 monb, 1,00 3xB.) u Cs2CO5 (3,41 kr, 10,5
mouib, 2,00 3kxB.) B JIM® (5,00 1) nobasmsiroT coequHenue 2-6pom-1,1-nmTokcustan (1,24 kr,
6,28 monb, 1,20 5kB.) ogHol mopuueit. Cycnensuro nepemermuBaroT npu 110°C B Teuenne 12 4.
TCX (metponeiinbiit >¢up/sTunanerar=10/1, Rf=0,50) mnokasbiBaeT 3aBepIIEHHE PEAKIIHH.
PeakunonHy0 cMech GUIBTPYIOT, pa3dasistoT Bogoi (15,0 i) u sxctparupyror MTBED (5,00 i x
2). OObenvHEeHHbIE OPTraHUYECKHE CJIOM MPOMBIBAIOT COJIEBBIM pacTBopoM (3,00 i), cymar Hax
NazSO4, GuUIbTPYIOT U KOHLEHTPUPYIOT MPU MOHMKEHHOM AABJICHUH C ITOJyYE€HHEM COEIHMHEHHSI
2-6pom-4-(2,2-murToKCHITOKCH)- 1 -pTopOenszona (1,61 kr, HEOUHINEHHBIH) B BHUIE >KEJITOTO
Mmacha.

JIBe peaxiiy MpOBOAAT MapajuIebHO B OAMHAKOBOM MaciuTade U OOBEIUHSIOT BO BpeMs

obpabotku. K cmecu nompocdopnoii kucnotel (1,30 kr) B Tonyone (2,40 1) nodasisitoT 2-Opom-
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4-(2,2-nuyToKCcHyTOKCH)- 1 -propbenson (800 r, 2,60 mons, 1,00 5kB.) ogHO# nopuueit npu 90°C.
Cwmecp nepememusatoT npu 90°C B teuenue 3 4. TCX (nerponeiinsiii 3¢pup/EtOAc=10/1, Re=0,6)
MOKA3bIBAeT 3aBeplIeHHe peakuud. JlBe peakuuu oObenuHsoT mepen odpabortkoi. Cwmech
BBUTHBAIOT B BoAy (6,00 1) u skctparupyror MTBD (6,00 1 x 2). OObenrHeHHBINH OpraHu4eCcKUuit
CJIOH IIPOMBIBAIOT COJIEBBIM pacTBOPOM (5,00 1 x 2), cymat Hax 6e3BogHbIM NaxSO4, GUIBTPYIOT
M KOHIEHTPUPYIOT B Bakyyme. OcraTok ouMmialoT Xpomarorpadueidl Ha CUIHMKaresie
(metponeiinsiii 3¢up/EtOAc =1/0-100/1) ¢ nonyuenunem ~1:1 cmecu 4-6pom-5-dpropdensopypana
u 6-0pom-5-propbenzopypana (800 r, 3,72 monb, 71,4%BbIx0n) B BUAE KOPUUHEBOIO Maca.

JIBe peaxiu MPOBOAAT MapajlieIbHO B OAMHAKOBOM MaciuTabe U OObEIUHSIIOT BO BPeMs
obpabotku. K cmecu 4-6pom-5-propodenzodypana (150 r, 698 mmonb, 1,00 5kB.) u 6-6pom-5-
dbropbensodypana (150 r, 698 mmonsb, 1,00 3kB.) B JIMA (2,40 ) nobasnsitor Zn(CN)2 (49,2 T,
419 mmonsb, 0,60 5kB.) 1 Pd(PPhs)s (40,3 1, 34,9 mmons, 0,05 3kB.) onHol nopuueit npu 25°C mox
Nz2. Cmech nepememuBaroT npu 90°C B teuenne 12 4. TCX (nmerponeitnbiit 3¢up/EtOAc=10/1)
NIOKa3bIBAET NOTPEOIICHIE HEJKENATeIbHOro n3oMepa (6-0pom-5-propdenzodypan). [ise peakiuu
o0benuHsIOT 10 oOpabotku. Cwmech pazdaBmsiror EtOAc (5,00 n) u punbtpyroT. @unbTpar
BbUTHBAOT B Bony (8,00 ;), u cmech skcrparupyior EtOAc (3,00 1 x 2). OOpenuHeHHYIO
OpPraHu4ecKyro (a3y mpoMbIBalOT coieBbIM pacTBopoM (4,00 ;1 x 2), cymar Hajx Oe3BOJHBIM
Na>SO4, GUABTPYIOT W KOHLEHTPHUPYIOT MPU TOHIKEHHOM naBjieHnH. (OCTaTOK OYHINAIOT
xpomatorpadueit Ha cuaukarene (nerposeineiii 3gup/EtOAc =1/0-5/1) ¢ mnonydeHuem
coenuHenus 4-6pom-5-propdenzodypana (340 r) B BUme KenToro Macia.

JIBe peaxiiy MpOBOAAT MapajuIeNIbHO B OAMHAKOBOM MaciuTabe U OOBbEIUHSIOT BO BpeMs
obpabotku. K cmecu coenunenus 4-6pom-5-propoensodypana (170 r, 791 mmons, 1,00 3kB.) B
JIMA (1,30 n) nobasmsitor Zn(CN), (92,8 1, 791 mmonb, 1,00 skB.) u Pd(PPhs)s (91,4 1, 79,1
mMmodb, 0,10 sks.) ogHolt nopuueit npu 25°C nox Na. ITonyueHHy0 cMech epeMelnBaoT Mpu
120°C B Teuwenne 12 u. TCX (merponeiinsiii 3¢up/EtOAc=10/1) nokasbiBaeT 3aBeplueHHE
peakuuu. [[Be peakiun 00beIUHSIOT 10 00pabOTKH, 1 cMech BhUIHBAKOT B Bony (3,00 i) u EtOAc
(4,00 1), duneTpyroT, U ¢uiabTpaT 3KcTparupyroT EtOAc (2,00 1 x 2). OObenuHeHHbIH
OpPTaHUYECKUH CJIOH MPOMBIBAIOT CONEBBIM pacTBopoM (3,00 ;1 x 2), cymar Han Oe3BOAHBIM
Na>SO4, GUABTPYIOT U KOHLEHTPUPYIOT B Bakyyme. OCTAaTOK OUMINAOT Xpomarorpadueil Ha
cunukarene (merponeiinbiii  3¢pup/EtOAc  =1/0-50/1) ¢ nonydeHueM COeOWHEHHs S-
dropbensodypan-4-kapoonurpuna (120 r, 745 mmons, 47,1% BBIXOA) B BUIE JKEJITOrO Maca.

'H SIMP (400 MTI'u, CDsOD) & 8,06 (n, J=2,0 T'i, 1H), 7,82-7,86 (m, 1H), 7,23-7,28 (M,
1H), 7,02 (», /=2,0 'y, 1H).

JIBe peaxiiy MPOBOAAT MapajuIeIbHO B OAMHAKOBOM MaciuTade U OOBEIUHSIIOT BO BPEMs
obpabotku. K pactBopy coenunenust S-¢propdbenszodypan-4-kapdorurpuna (60,0 r, 372 MMoub,
1,00 3xB.) B MeOH (1,50 1) nobasmsiror Boc,O (122 1, 559 mmons, 1,50 3kB.) u Pd/C (12,0 T, 10%
macc.) mox N CycneH3mi0 BakyyMHPYIOT U mponayBaroT Hz HeCKONbKO pas, U CMecCh
nepememuBaroT o Ha (50 ¢yros/ks.arotim) npu 50°C B Tewenue 12 u. TCX (merponeiinbrit
3¢up/EtOAc=10/1) nmoka3bIBaeT 3aBeplieHne peakuuu. [[Be peakuuu oObeAHHSIIOT 10 00paboTku

u GuibTpyroT. PuUibTpaT KOHLUEHTPHPYIOT C TMOJYyYEHHEM OCTaTKa, KOTOPBIH PacTHUPAIOT C
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nerponeHbM 3¢upom (500 mi), ¢puneTpyroT, u cymar npu 45°C B BakyyMe € MOJy4YEHHEM
mpem-oytun ((5-¢prop-2, 3-auruapodbenzodypan-4-mn)mermn)kapdbamara (100 r, 374 mmors,
50,2% BBIXOA) B BUE O€IOT0 TBEPAOTO BELIECTBA.

'H SIMP (400 MI', CDCl5) § 6,76-6,81 (m, 1H), 6,60-6,63 (M, 1H), 4,60 (T, J=8,8 T'1y, 2H),
4,29-4,31 (m, 2H), 3,30 (T, J=8,8 'y, 2H), 1,44 (c, 9H).

JIBe peakiuu MPOBOST MapaljIebHO B OIMHAKOBOM MaciTabe 1 0OObeIuHSIIOT BO BpeMs
obpaborku. K cmecu mpem-6ytun ((5-prop-2,3-nuruapodbenzodypan-4-mwn)mermn)kapbamara
(50,0 r, 187 mmoub, 1,00 5kB.) B EtOAc (400 M) nobasmstor HCI/EtOAc (300 mun, 4M) oxHo#
nopuweit ipu 25°C mox N> [lonyueHHyr0 cMech epeMeImnBaroT B TeueHue 4 4, B 310 Bpemsi TCX
(nerponerinbiii 3¢pup/EtOAc=5/1) nokassiBaer 3aBepiiueHre peakuuu. [IBe peakuun 0ObeqUHSIFOT
1o obpabotku, GUIBTPYIOT, U UIBTPOBAIBHYIO Jenemky npoMbeiBatoT MTBD (100 ma x 2).
OUIbTPOBAIBHYIO JIEMCIIKY pacTBOpstoT B Bozxe (200 mut), u pH noBoaat 1o 9 Hacelm. BOAH.
K>2COs npu 0°C no skcrparuposanus JIXM (200 miu x 4). OObeAMHEHHYIO OpraHUYecKyro (aszy
NPOMBIBAIOT CONIEBBIM pacTBopoM (200 mi x 2), cymar Hax Oe3pogabiM NaxSO4, punbTpyroT u
KOHLIEHTPUPYIOT B BaKyyMe ¢ nosydeHueM (S-¢rop-2,3-aurunpodensodypas-4-mi)MeTaHaMuHA
(50,0 T, 299 mmomnb, 79,9% BBIXOJ) B BUI€ KOPHYHEBOI'O Maca.

'H SIMP (400 MI'u, AIMCO-ds) 88,57 (uc, 3H), 6,97 (m, 1H), 6,77-6,80 (M, 1H), 4,55-4,59
(M, 2H), 3,94 (c, 2H), 3,37-3,42 (M, 2H).

IMPOMEXYTOYHOE COEJMHEHHUE B-5
1. Br HoN

Br 1 CN 2
F. /\O o/\ F. BH3-DMS F
A\ e A\
SH 2. MoK S S
3.  Zn(CN),

ITaroe Tunuunoe Ilpomexxyrounoe coenunenue B, IIpomexxyrounoe coenunenue B-5,
MOXKET IPUMEHSIThCS JUIsl CHHTe3a coequHeHuni Gopmyisl I rne Z sBnsiercs S, n paBeH equHMUIE,

X sBasercst C(R%)y, z===== SABJIIETCS ONMHAPHOM CBA3bIO U ofuH R® sBnsercs propom. Cmeck 3-

opom-4-dprop-6enzonruona (4,50 r, 21,7 mmoss, 1,00 3kB.), 2-6pom-1,1-gusTokcustana (4,71 r,
23,9 mmounb, 3,60 mit, 1,10 3xB.) u kapOonata kanwus (3,60 r, 26,1 mmogs, 1,20 3kB.) B IM® (50,0
MuT) ipoayBaroT a3otoM. Cmeck nepemernusatoT npu 80°C B Teyenue 0,5 4 B atmocepe asora.
CMech KOHIIGHTPHPYIOT B BAKyyMe€ C MOJYYEHHEM OCTAaTKa, KOTOPBIA OYHINAIOT XpoMaTorpaduei
Ha KoJIoHKe (metponeiinbiii s>dup/strnanerat, 20/1-5/1) ¢ mnonyuenuem 2-6pom-4-(2,2-
anaToKCHITHICY b anmn)-1-propdensona (6,2 T, 19,2 mmosb, 88,3% BbIxon) B BUne OECIIBETHOU
KUIKOCTH.

'H AMP (400 MI'u, CDCls) 6=7,63 (un, J=2,4, 6,4 T, 1H), 7,32 (nan, J=2,4, 4,4, 8,8 ',
1H), 7,03 (1, J/=8,4 'y, 1H), 4,63 (1, J=5,6 T'y, 1H), 3,72-3,65 (m, 2H), 3,57-3,51 (m, 2H), 3,08 (x,
J=5,6 'y, 2H), 1,20 (1, J=7,2 I'y, 6H).

K pactBopy momudochoproit kucioret (39 r, 710 mxi, 1,00 3xB.) B xnopbensone (70,0
MIT) 100aBISIOT 2-0poM-4-(2,2-ausTokcmyTricynbdanmin)- 1 -¢propdenson (5,9 r, 18,3 mmons, 1,00

9KB.), U OJy4E€HHYIO cMech nepemeninBatoT rnpu 130°C B Teuenne 12 4. CMech KOHLIEHTPUPYIOT
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B BaKyyMmMe C mojydeHueM ocratka. OCTaTok OYHMINAIOT xpomarorpadueil Ha KOJOHKE
(nerponeiinbiii 3¢gup) ¢ monydernem 4-6pom-5-propdensornodena (2,50 r, 10,8 mmoins, 29,8%
BbIx0J, 50% yncToTa) B BUAe OECLBETHOM KUIKOCTH.

'H AMP (400 MI'u, CDCl3) 6=7,75 (an, J=4.,4, 8,8 T'u, 1H), 7,61 (1, J=5,6 T'n, 1H), 7,49
(m, J/=5,6 I'y, 1H), 7,17 (T, J/=8,8 'y, 1H).

K pacrBopy 4-6pom-5-dpropbenszotrodena (1,25 r, 5,41 mmons, 1,00 skB.) B IMAILL (12,0
M) mobaBsitoT uaHua uHKa (953 mr, 8,11 mmonb, 515 Mk, 1,50 3xB.) u Pd(PPhs)s (938 wmr,
811 mxmoub, 0,150 skB.). Cmech nepemernuBaroT npu 100°C B Teuenue 12 4 B atmocepe azora.
JobGassiroT Boay (50,0 mit), u cMech akcTparupyroT stuianerarom (80,0 mit x 3). OObequHEHHBIN
OPTaHUYECKUH CJION KOHLEHTPHPYIOT B BaKyyMe C TOJy4eHHeM ocTatka. OCTaTOK OYHINAIOT
xpomarorpadueli Ha KOJOHKe (meTposedHbld 3¢up) ¢ moiydeHueMm S-¢propbeHzoTrodeH-4-
kapoonuTpuia (530 mr, 2,99 mmonsb, 27,7% BbIx0ox) B Buje O€JI0ro TBEPIOro BEIIEeCTRA.

'H SIMP (400 MI'u, CDCl3) 8=8,05 (nn, J=4,4, 8,8 T'y, 1H), 7,80 (1, J=5,6 T'y, 1H), 7,57
(n, J=5,6 T'y, 1H), 7,23 (T, J=8,8 I'y, 1H).

K cmecu S-¢propbenszotnoden-4-kapbonurpuna (300 mr, 1,69 mmons, 1,00 5kB.) B TT'®
(2,00 mu) noGasmsiror BH3-MezS (10M, 677 mka, 4,00 skB.) mpu 0°C, 1 cMech epeMeInnBaioT B
tedenue 6 1 mpu 75°C. CMech OXJIaXIar0T 10 KOMHATHOH TeMIlepaTypsl U racst staHosnom (10,0
mi), 1 pH nosomst no 3 mobasnenuem BogH. HCl (2M). CMmech KOHLIEHTPHUPYIOT B BaKyyMe C
NOJIy4eHHEM OCTaTKa, K KoTopomy nobasisiror Boxy (20,0 mut). BogHyro cMech 3KCTparupyroT
stunaneratoM (40,0 mn X 4), W OOBEIMHEHHBbIH OPraHUYECKUN CJIOW KOHIEHTPUPYIOT C
nonyuenueM (5-¢propbenzornodpen-4-wa)meranamuna (150 mr, 828 mxmons, 48,9% BbIXOA) B

BUJIE JKEJITOrO TBEPJAOTO BELIECTBA.
INPOMEXYTOYHOE COEJUHEHHE B-6

NH
Br 1, )ch,oet Br 2
N &0 okt 1.1y, PPhy
() OH = 7,
2. K,CO
2. TosNHNH, 2CO;
Of 3 am oH 3. 2n(Ch)e ©

IMTectoe Tunuunoe Ilpomexyrounoe coequnenue B, IIpomexxyTounoe coennnenue B-6,
MOJKET MPUMEHATHCS JJIsl CHHTe3a coequHernuii popmyie I, toe Z sensiercst O, n paBeH AByM, X

spasiercs C(R%)y, z===== ABJIAETCS OIMHAPHOI CBsA3bIo U omuH R* sBnsercs gpropom.

K pactBopy 2-6pom-6-ruapokcudensanpaeruna (0,30 r, 1,49 mmons, 1,00 3kxB.) u 3TH 2-
nmatokcudochopunanerata (669 mr, 2,98 mmonb, 592 wmkn, 2,00 3xB.) B JM® (3,00 M)
nobasmnsiror NaH (119 wr, 2,98 mmonb, 60% uucrtora, 2,00 5kB.) mpu KT B atMochepe aszora.
[Tonyuennyro cmech nepemermusatoT pu 40°C B Teuenne 12 4. PeakunoHHy0 cMech pa30aBisitoT
stunaneratoM (50,0 mu) u racar Bomoit (10,0 mur). OObenuHEHHYIO OpraHUYecKyw ¢dasy
IPOMBIBAIOT COJIeBbIM pacTBopoM (30,0 mi x 3), cymar Hax cyiab(aroM HaTpusi, PUIBTPYIOT U
KOHIIEHTPUPYIOT B BakyyMme. HeouwHieHHbIH OCTATOK OYMINAIOT Xpomarorpaduieil Ha KOJIOHKe
(SiO,, merpomneiinbiii 3¢up/sTunanerar=10/1-4/1) ¢ mnonyuenuem stun (£)-3-(2-6pom-6-
rugpokcudenmn)npon-2-esoara (380 mr, 1,37 mmonb, 92,0% Beixoxn, 98,0% uucrora) B BUAE

©eJIoro TBepAOro BEIIECTBA.
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'H IMP (400 MI', CD30D) 6=8,02 (1, J=16,0 T', 1H), 7,15 (an, J=1,2, 8,0 'y, 1H), 7,06
(t, /=8,0 I'y, 1H), 6,97 (1, J=16,0 I'y, 1H), 6,86 (1, /=8,0 I', 1H), 4,56 (c, 1H), 4,25 (xB, J=7,2
I'n, 2H), 1,33 (1, J/=7,2 'y, 3H).

K pactBopy atun (£)-3-(2-6pom-6-ruapokcudennn)npon-2-enoara (380 mr, 1,37 mmons,
1,00 skB.) B TT'® (5,00 M) u Boze (5,00 mi) nobasmsitor NaOAc (225 mr, 2,75 mmons, 2,00 5kB.)
u 4-merunbdensoncynbponorunpazun (512 mr, 2,75 mmons, 2,00 5kB.). CMech nepeMeInBaroT
npu 70°C B Teyenue 12 4. CMech OXJaXNAIOT 0 KT U HKCTPArupyroT stunaneratom (20,0 mi x
2). OObenMHEHHYIO OPTaHUYeCKyHo (pa3y mpOMBIBAIOT COJieBbIM pacTBOpoM (30,0 mi x 3), cymar
Hax CyJbdaroM HaTpusi, QUIBTPYIOT U KOHLEHTPUPYIOT B BakyyMe. HeodHIeHHbIH OCTaTOK
ouHnIarT xpomartorpadueit Ha kosnoHke (Si0, merposeiinbiii >¢up/sTunanerat=20/1-10/1) ¢
noJjiyaeHueM 3tui 3-(2-0pom-6-runpokcudenmn)npomnanoara (380 mr, 1,32 mmons, 96,2% BbIX0S,
95,0% uncTOoTa) B BUE CBETJIO-XKEJITOrO Macia.

'H SIMP (400 MTI'u, CDCls) §=8,27 (¢, 1H), 7,14 (an, J=1,2, 8,0 T', 1H), 6,99 (1, J=8,0
I'n, 1H), 6,93-6,88 (M, 1H), 4,17 (xB, J=7,2 I'n;, 2H), 3,50 (c, 1H), 3,10-3,03 (m, 2H), 2,87-2,79 (M,
2H), 1,28-1,24 (m, 3H).

K pacrBopy stun 3-(2-6pom-6-ruapokcudenun)npomnanoara (0,10 r, 348 mxmons, 1,00
3kB.) B TI'® (2,00 M) nobasnsitor ATJI (39,6 mr, 1,04 mmonb, 3,00 3kB.) mpu 0°C. Cmechb
NepeMELINBAIOT IIPU KT B TeUeHHe 2 4. PeaknonHyto cMmech racst Bogoi (0,50 mir) u pa3daBisiroT
AXM (30,0 mm). Cmecp cymar Han cyib(aroM MarHus, (UIBTPYIOT M KOHLEHTPHPYIOT B
Bakyyme. Heounmmennsiii ocratok ounmarot npen-TCX (Si0z, I12:9A=2:1) ¢ nonyueHuem 3-
O6pom-2-(3-runpoxcurnpomnmn)dperona (70,0 mr, 297 mxmons, 85,4% Beixoa, 98,0% uucrora) B
BUJI€ )KENTOrO Macia.

'H SIMP (400 MI'u, CDCls) 6=7,66 (uic, 1H), 7,14 (an, J=1,2, 8,0 T'y, 1H), 6,97 (T, J=8,0
I'u, 1H), 6,84 (nn, J=1,2, 8,0 I'y, 1H), 3,64 (T, J=5,6 I'y, 2H), 3,03-2,94 (M, 2H), 2,01-1,90 (m,
2H).

Mon (3,30 r, 13,0 Mmoutb, 2,62 Mi, 1,65 5kB.) 10GABISIOT K pacTBOpY umuasona (2,42 r,
35,5 mmonb, 4,50 3kB.) u PPhs (3,72 r, 14,2 mmonb, 1,80 skB.) B JIXM (40,0 mu) mpu 0°C.
PeakunoHHYIO CMeCh MEePEeMEeNINBAIOT B TeUeHHE 15 MUH, 3aTe€M IO KaIuisiM JOOaBJISIOT PacTBOP
3-6pom-2-(3-ruppokcunponun)perona (1,85 r, 7,89 mmonb, 1,00 3xB.) B XM (10,0 ™).
PeakunoHHYIO CMeCh 3alIMINAIOT OT CBETa M nepeMernnBaroT B TedeHHel2 4 mpu kt. Cmech
pazbasisiror JIXM (50,0 Mi1) 1 pOMBIBAIOT CONEBBIM pacTBopoM (40,0 Mt x 2). OObeIMHEHHYTO
OpraHuyecKkyro ¢asy cymar Haj Cyiab()aroM HaTpust, PUIBTPYIOT H KOHLEHTPUPYIOT B BAKyyMe.
HeounmenHslii npoaykT ovumarT xpomMatorpadueii Ha kojoHke (Si0Oz, mnerponeitHbIit
s¢up/sTunanerar=1/0-20/1) ¢ nomydenuem 3-Opom-2-(3-tionmponun)derona (2,10 r, 6,16
MMoJTb, 78,1% BbIXOM) B BUIE O€JI0T0 TBEPAOTO BEIIeCTBA.

K pactBopy 3-6pom-2-(3-fionnponuin)denona (2,10 r, 6,16 mmonb, 1,00 5kB.) B arieToHe
(50,0 mur) mobassiror K2COs3 (1,70 1, 12,3 mmoub, 2,00 5kB.). Cmech nepemermBaroT npu S0°C B
TedeHue 12 4. PeakunoHHYIO cMech (PUIBTPYIOT M KOHLEHTPHPYIOT B Bakyyme. HeounineHHbIH
NPOAYKT OUHMINAOT Xxpomarorpadueli Ha konoHke (S102, nerponeiinbiii 3¢up) ¢ MoNTy4YeHHEM S-

opomxpomana (1,20 r, 5,63 mmounb, 91,5% Brixox, 100% uncroTa) B BU€ CBETIIO-KEITOTO Macna.
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Cwmech 5-6pomxpomana (0,10 r, 469 mxmonb, 1,00 3kB.), Zn(CN), (110 mr, 939 MkMOb,
2,00 skB.), Pd(PPhs)4 (81,4 mr, 70,4 mxmouns, 0,15 sxB.) B JIMAILL (1,00 Mur) mponyBarOT a30TOM.
Cwmecy mnepememuBaror npu 100°C B TeueHue 8 u. PeakumoHHy0 cMech pa30aBIisSIOT
stunaneratoM (20,0 M) ¥ nMpoMBIBarOT cojeBbIM pactBopoM (15,0 mu x 3). OO6peauHeHHYyIO
OpraHuyeckyro ¢asy cyuar Haj Cyiab()aTroM HaTpus, PUIBTPYIOT U KOHLEHTPUPYIOT B BAaKyyMe.
Heounmmennstit npoaykt ounmarot npen-TCX (Si0z, I19:9A=10:1) ¢ nonyueHneM XpomaH-5-
kapOonutpuia (60,0 mr, 377 MkmoJib, 80,3% BBIXOA) B BUE CBETIO-KEITOrO Macia.

'H AMP (400 MI'u, CDCls) §=7,22-7,18 (m, 1H), 7,18-7,13 (m, 1H), 7,02 (an, J=1,2, 8,0
I'u, 1H), 4,28-4,19 (m, 2H), 2,97 (T, J=6,4 T'y, 2H), 2,16-2,02 (M, 2H).

K pactBopy xpoman-5-kap6onutpuna (60,0 mr, 377 mxmonsb, 1,00 3xB.) B TT'® (3,00 M)
nobasysiror AIJL (57,2 mr, 1,51 mmonsb, 4,00 3kxB.) pu 0°C. CMech mepeMennBarT MpH KT B
TedeHue 2 4. Peakunonnyro cMmech racsat Bogoi (1,00 min) u pasbdasmsror XM (30 mur).Cmech
cymiar ¢ Cyib(paToM Maraus u GuIbTpyOT. QUIBTPAT KOHIEHTPUPYIOT B BAKyYMeE C TIOJTYYCHHUEM
XpomaH-5-unMeraHamuHa (70,0 Mr, HEOUHIIEHHBIH) B BHE CBETIIO-JKEITOTO Maca.

IMNPOMEXYTOYHOE COEMHEHHUE B-7
CN HoN

D
1. H,0
F 2, F
N 2.PdC, H,
O 3. AON 0

K pacteopy S-propbensodypan-4-kapdbonurpmna (2,00 r, 12,4 mmons, 1,00 3kxB.) B

aumetmiicybpokcune (20,0 mur) nodasmsitoT nepeknck Bopopoaa (7,04 r, 62,1 mmoub, 5,96 mu,
30% uucrora, 5,00 3kB.) u kapOonar xkamwms (1,72 r, 12,4 mmonb, 1,00 3xB.) mpu 0°C. Cmech
nepememuBaroT npu 25°C B Teuenue 1 4. OcraTok BBUIMBAIOT B JensHyr Boxy (5,00 mim) u
nepememuBatoT B TeueHue 10 mMuH. Cmech (QUIBTPYIOT M KOHLEHTPUPYIOT IOA BaKyyMOM C
nonydeHueM S-propbensodypan-4-kapookcamuna (1,80 r, 10,1 mmons, 81,0% BbIXOD) B BUAE
0eyoro TBepAOro BEeLIECTBA.

'H AMP (400 MI'u, IMCO-ds) §=8,11 (z, J=2,0 T'n, 1H), 7,81 (mc, 1H), 7,73 (an, J=4,0,
8,8 'y, 2H), 7,23 (mun, J=9,2, 10,4 T'u, 1H), 7,10 (g, J=1,2 T'y, 1H).

PactBop S-¢pTopbensodypan-4-kapbokcamuna (1,80 r, 10,1 mmons, 1,00 3kB.) B
MeTuI0BOM criupre (4,00 M) 3arpyskaroT Bogopoaom (50 ¢yros/kB.aroiim) u Pd/C (500 mr, 50%
gyrcrora). Cmech mnepememmBaror npu 35°C B Teuenme 12 u. Cwmece QuubTpyroT u
KOHLIGHTPUPYIOT ~TOJ  BaKyyMOM ¢ monydeHHeM  S-¢rop-2,3-guruapodensodypan-4-
kapbokcamuna (1,60 r, 8,83 mmons, 87,9% Bbixon) B Bune Oenoro TBepaoro Bemectsa. JKXMC
[M+1]: 182,2.

'H AMP (400 MI'u, IMCO-ds) 6=7,82-7,55 (m, 2H), 6,96 (1, J=8,8 T', 1H), 6,79 (an,
J=4,0, 8,8 'y, 1H), 4,54 (1, J/=8,8 I'yy, 2H), 3,25 (1, J=8,8 I';;, 2H).

K pactBopy S-¢pTop-2,3-nurunpodensodypan-4-kapdokcamuna (1,60 r, 8,83 mmors, 1,00
9KkB.) B Terparunpodypane (20,0 mn) nodapnstor amomoneirepun urust (670 mr, 17,7 MMoub,
911 Mk, 2,00 skB.) nmpu 0°C. Cmech nepememmparoT rpu 60°C B teuenne 12 4. Cmech racsat

Bonoi (1,60 mu) (mepemernBaroT B TeueHue 15 Mun), 3aTem rugpokcunom Hatpus (1,50 mu, 15%



46

BonH.) (15 muH) u Bomo# (4,80 mu) (30 mun). CycneHsuo QUIABTPYIOT U KOHLEHTPUPYIOT B
BakyyMe ¢ mnonydeHueM octatka. Octatok ounmaror npen-BOXKX (ocHOBHBIE ycnoBHs) €
nonyuenueMm (5-¢rop-2,3-nuruapodbenzodypan-4-un)meran-d2-amuna (0,80 r, 4,56 Mmonb,
51,6% Bbixox, 96,4% uucToTa) B BUAE KPACHOTO Macia.

'H AMP (400 MTI'u, XJIOPO®OPM-d) §=6,82-6,76 (M, 1H), 6,59 (nn, J=4,0, 8,8 I'n, 1H),
4,59 (1, /=8,8 I'y, 2H), 3,23 (1, /=8,8 'y, 2H).

MNPOMEXYTOYHOE COEJUHEHHUE B-8

CN HoN DD
1. Boc,0 D
F PdiC,D, F
N D
o 2. TOK o

K pactBopy S5-dpropbenzodypan-4-kapoonurpuia (100 mr, 620 mxmons, 1,00 3kB.)B

metanone-ds (1,00 M) noGasmsiror nu-mpem-Oyrungukapoonat (135 mr, 620 mxmonb, 143 Mk,
1,00 5kB.) n maynaawii Ha yrite (100 mr, 10,0% macc., 0,09 3xB.). Cmech nepemermBaroT mpu 35°C
B TeueHne 12 1 B atmocdepe razoodpasnoro neritepus (15 Gyros/kB.arotiM). PeakinOHHYIO CMeCh
(GUIBTPYIOT U KOHLEHTPUPYIOT NMPU TMOHMKEHHOM JIaBJICHUH C TojydeHuem mpem-oyrun ((5-
¢dTop-2,3-muruapodenzodypan-4-un-2,3-d2)merun-d2)xkapbamara (45,0 mr, 166 mxmodns, 26,7%
BBIXOJ]) B BU/Ie OEJIOro TBEPAOTrO BEIIECTBA.

'H AMP (400 MI'u, CDCl3) 6=6,82-6,76 (m, 1H), 6,62 (an, J=3,6, 8,4 I'u, 1H), 4,86 (uic,
1H), 4,57 (g, J=10,0 I'y, 1H), 3,27 (g, J=6,8 I'u, 1H), 1,46-1,41 (c, 9H).

K pactBopy mpem-Oytun  ((5-rop-2,3-npuruapodbenzodypan-4-un-2,3-d2)meTr-
d2)xapbamarta (40,0 mr, 147 mxmonb, 1,00 skB.) B amxjopmerane (2,00 mu) moOaBisrOT
TpudropykcycHyto kucaoty (109 mxi, 1,47 mmons, 10,0 5xB.). Cmech nepemernuBaroT npu 25°C
B TeueHHe | 4. ¥ 3aTeM KOHLEHTPHUPYIOT IMPU MOHMKEHHOM JIaBJIEHUH C MOJIyY€HHEM OCTaTKa.
Ocrarok n00aBISAIOT K HachlIeHHOMY OukapOoHaty Hatpus (2,00 M) M HepeMeInuBaroT B
TedeHue 5 muH. BomHyro ¢asy skctparupyror stunaneratom (2,00 mn x 3). OObeaMHEHHYIO
OpPTraHUYecKyro a3y MPOMBIBAIOT COJEBBIM pacTBopoM (2,00 mu x 3), cymar ¢ Oe3BOAHBIM
cyabdarom HaTpust, GUIBTPYIOT U KOHLIEHTPUPYIOT MPH MOHIKEHHOM JaBJIEHUH C TOJY4YeHUEM
aunenTepuo-(2,3-nuaeitepuo-S-¢prop-2,3-nuruapodenzodpypan-4-nwi)meranamusa - (25,0 wr,
HEOUHIICHHbII) B BUAE OEJOro TBEPIOro BELIECTBA, KOTOPOE NMPUMEHSIIOT Oe3 najbHenInen
OYHCTKH.

MNPOMEXYTOYHOE COEJUHEHHUE B-9

1. Mo HoN

F O 2 NHOHHCI T 0
> 3 HyPdiC >
o 4 ToK o

K pactBopy 5-¢rop-1,3-6en3oauokcona (500 mr, 3,57 mmonsb, 1,00 3xB.) B TT'® (5,00 M)

nobasysiror #-Buli (2,50M, 1,57 mu, 1,10 5kB.) mo xamisim npu -78°C. CMech nepeMenmBaoT
nipu -78°C B Teuenue 15 muH, 3aTeM 1o karisim 1odasisitor AM® (235 wr, 3,21 mmounb, 247 MK,
0,90 5kB.) U mponoKaroT nepeMemuBaTh npu -78°C B TeyeHue 0,5 u. CMech BBUIMBAIOT B

HACBIIIEHHBIN BOAHBIN pacTBOp XJopuaa aMMoHus (5,00 Mit) 1 nepeMeInrBaroT B TeueHue 15 MuH.
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Bonanyto dasy skcrparupyrot straneratoM (6,00 mut x 2). OObeqUHEHHYIO OpraHHYecKyio dasy
IPOMBIBAIOT CONIEBBIM pacTBopoM (6,00 mur x 3), cymar ¢ Oe3BOAHBIM CyJIb(paToM HaATpPH,
GUIBTPYIOT W KOHLEHTPUPYIOT MPHU TMOHMKEHHOM JaBJICHUH C TojdydeHueMm S-drop-1,3-
6enzoanokcon-4-kapdanpaeruna (370 mr, 2,20 mmonb, 61,7% BbIxon) B BUae OEJIOro TBEPAOTrO
BEILECTBA.

'H AMP (400 MI'u, IMCO-ds) =10,07 (c, 1H), 7,12 (an, J=4,4, 8,4 T'u, 1H), 6,72 (ux,
J=8,8, 11,6 I'y, 1H), 6,17 (c, 2H).

K pactBopy 5-¢pTop-1, 3-0enzonuokcon-4-kapoaapaeruna (200 mr, 1,19 mmois, 1,00 3kB.)
B 5THiIoBOM criupte (6,00 Mur) 1o0aBISIIOT THAPOKCHUIAMUH-rUApoxIopua (248 mr, 3,57 MMoub,
3,00 5kB.) u TpudTHIIaMuH (827 Mk, 5,95 MMonb, 5,00 5kB.). CMmech nepememuBatot npu 15°C B
tedeHue 0,5 ¢ U CMeCh KOHLEHTPUPYIOT NPU MOHMKEHHOM JABJICHHH C MOJyYEHHEM OCTATKA.
Ocratok pactuparot ¢ Boaoii (3,00 Mt x 2) u GuiIbTpyroT, GUIBTPOBAIBHYIO JIETIEHIKY COOMPAIOT
U CyIIaT NpPU MOHWKCHHOM JaBJICHWU C TOJy4YeHHeM OKcuma S-¢rop-1,3-0eHsomuokcon-4-
kapbampaeruna (200 mr, 1,09 mmons, 91,8% BbIXOM)B BHIE O€JI0TO TBEPAOTO BELIECTBA.

'H SIMP (400 MT'u, IMCO-ds) 6=11,68 (c, 1H), 8,08 (c, 1H), 6,91 (wnan, J=4,0, 8,4 I'yy,
1H), 6,77-6,65 (M, 1H), 6,12 (c, 2H).

K pactBopy okcuma S-¢rop-1,3-6eH3oanokcon-4-kapbanpaeruna (280 mr, 2,07 MMoub,
1,00 5kB.) B MeTmiioBoM crimpte (3,00 mir) nodasmsiror Pd/C (2,07 mmons, 10% uucrorta, 1,00 5kB.)
u nu-mpem-oytunnukapoonat (906 mr, 4,15 mmonb, 953 Mk, 2,00 5kB.). CMech mepeMeImnnBaroT
npu 25°C B Teuenue 12 u B atmocepe Bomopona (15 ¢yros/kB.mwoiim). Cmech QUIBTPYIOT H
KOHLIEHTPUPYIOT TPH TOHIKEHHOM JaBJIEHUH C MOJydeHueM ocrtaTka. OCTaTOK OYHINAIOT
xpomatorpadueit Ha konoHke (Si0», merponeitasiii 3¢up/sTunanerar=1/0-2/1) ¢ nonydenuem
mpem-0ytun N-[(5-pTop-1,3-6ensonnokcon-4-mn)merun Jkapdamara (350 mr, 1,71 mmons, 82,3%
BbIXOM) B Buae Oenoro TBepaoro Bemectra. JKXMC [M-55]: 214,1.

K pactBopy mpem-6ytun ((5-propbenso[d][1,3]aunokcon-4-un)mernn)kapdbamara (85,0
Mr, 316 Mkmostb, 1,00 3xB.) B IXM (1,00 mi) mobasysitor TOK (0,30 mi). Cmech nmepemMernmuBaroT
npu 25°C B Teyenue 0,5 4. PeakIMOHHYIO CMeCh HEHTPATM3YIOT HACBIIIEHHBIM BOH. KApOOHATOM
kamus (5,00 M) 1 nepemernuBaroT B Teuerne 30 MuH. Bognyto ¢asy sxcrparupyrot AXM (5,00
Mt % 2). OObEOMHEHHYI0 OPTaHUYeCKYIO (a3y MPOMBIBAIOT COJEBBIM pacTBOpOM (5,00 mut x 2),
cymar ¢ 0e3BOAHBIM CyJbhaTOM HATPHsA, (QHIBTPYIOT U KOHLEHTPUPYIOT MPU TOHIKEHHOM
naBiennn ¢ mnonydeHueMm (S-propOenso[d][1,3]auokcon-4-un)meranamuna (45,0 wmr, 266
MKMOJTb, 84,3% BBIXOJ) B BHJIE KEJITOTO Macya.

'H SIMP (400 MI'u, CDCl3) 6=6,63 (nn, J=4,4, 8,4 T'n, 1H), 6,52 (nz, /=8,4, 10,4 'y, 1H),
6,00 (c, 2H), 3,89 (c, 2H).

MNPOMEXYTOUYHOE COEJUHEHHUE C-1
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Tunuunoe IIpomexyrounoe coequnenue C, IlpomexyrouHoe coeaunenue C-1, moxer
NPUMEHSTBCS sl CUHTe3a coenuHeHni Gopmydsl I, roe Z ssmserca O, n paBeH eamHuue, X

spasercst C(R%),, z===== SABJIAETCS OIMHAPHOI CBA3bI0 M ofuH R* snsercst propom. Cmech 3Tu

8-6pom-5-xnopumunaso[ 1,2-cmupumuaun-2-kapookcunara (380 mr, 1,25 mmons, 1,00 3kB.), (5-
¢rop-2,3-nuruapodbenzodypan-4-mn)meranamuna (250,34 wmr, 1,50 mmons, 1,20 3xB.), JAUDA
(322 wr, 2,50 mmounb, 434 Mk, 2,00 5kB.) B AM® (3,00 M) MpORyBaOT a30TOM H IIEPEMEIIUBAIOT
npu 85°C B Teuenue 0,5 4. K aroit cmecu nobGasmsitot Boay (10,0 mun) u atunanerar (8,00 m).
JByx(a3Hyro cmech (GUIABTPYIOT IJIsl yHOAJeHUS TBEPHOH NPUMECH, W OPTaHUYECKUH CIIOH
KOHLICHTPUPYIOT B BaKyyMe C mostydeHueM 3T 8-6pom-5-(((5-¢rop-2,3-murnapodensodypan-
4-unm)merun )amuHo )umuaasol 1,2-cmupumunun-2-kapookcunara (443 wmr, 1,02 mmons, 81,5%
BBIXOJ]) B BU/ie OEJIOro TBEPAOTrO BEIECTBA.

'H AMP (400 MT'u, JIMCO-ds) 6=8,87 (c, 1H), 8,50 (1, J=4,8 T'1, 1H), 7,90 (c, 1H), 6,93
(T, J/=9,6 I'u, 1H), 6,69 (nx, J/=4,0, 8,8 I'y, 1H), 4,65 (1, /=4,8 'y, 2H), 4,52 (1, J/=8,8 'y, 2H),
4,32 (xB, J=7,2 'y, 2H), 3,25 (1, J=8,8 'y, 2H), 1,32 (1, /=7,2 'y, 3H).

MNMPOMEXYTOYHOE COEAUHEHHUE C-2
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Bropoe tunuunoe Ilpomexyrounoe coenunenue C, IIpomexyrounoe coenunenue C-2,

MOXKET MPUMEHSITHCS JUIS CHHTe3a coeanHeHuii popmyisl 1, rne Z siBisiercst O, n paBeH equHHLE,

X siBstercst CR®, z2==== SIBJISIETCSI IBOMHOM CBsI3bI0 1 omuH R> sijistercst propom. Cmech 8-6pom-
b

5-xnopumunaso[ 1,2-c|lnupumuaun-2-kapbokcunata (160 wmr, 525 wmxmoms, 1,00 3kB.), (5-
bropbensodypan-4-un)meranamuna (116 mr, 630 mxmonb, 1,20 skB.) u JJUDA (136 wmr, 1,05
mmoJtb, 183 mki, 2,00 skB.) B AM® (2,00 mi) nepemeumBarotr npu 85°C B Teuenue 0,5 4 B
atMocdepe azora. PeakIMOHHYIHO CMeCh KOHLEHTPHPYIOT MPU TOHWKEHHOM JaBJICHHH C
NOJIy4eHHEM OCTaTKa. HEeO4MIeHHbI NPONYKT OYHINAIOT Xpomarorpaduell Ha KOJOHKE
(netponetinbiii 3¢up/s>Trnanerat, 0/1-2/1) ¢ nonyuernem >3tun 8-6pom-5-(((5-propdenzodypan-
4-um)meTtnn )aMuHO )JumMuaso| 1,2-c|mupumunns-2-kapookcuiara (180 mr, 78,2% BbIxOox) B BHIE
kopuuHeBoro Teepaoro Beuiectsa. JKXMC [M+1]: 433,1.

'H SIMP (400 MI'u, CD3;0D) 6=8,63 (c, 1H), 7,92 (¢, 1H), 7,80 (n, J=2,0 T'n, 1H), 7,45
(nm, J=3,6, 8,8 I'y, 1H), 7,13-7,07 (m, 1H), 7,06 (n, J=1,2 T'y, 1H), 5,04 (c, 2H), 4,38 (xB, J=6,8
I'n, 2H), 1,38 (1, J=7,2 'y, 3H).

MNPOMEXYTOYHOE COEAUHEHHUE C-3
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Tperbe Tunuunoe IIpomesxyrounoe coenunenue C, Ilpomexyrounoe coenuHenue C-3,

MOJKET PUMEHSIThCS JIsl CHHTe3a coenHenuit popmynel I, rne Z sisnsiercs O, n paBeH eqUHMIIE,

X sBusercss O W ====== SIBJIIETCSI  ONUHApHOW CBsi3pto. K pactBopy stun  8-Opom-5-
xaopumunasof 1,2-cmupumunun-2-kapookcmwnara (103 wmr, 328 wmkmonb, 1,00 9xs.), 13-
Oenzonuokcon-4-unmeranamuna (54,6 mr, 361 mxmounb, 1,10 sxs.) B IM® (2,00 mut) nobaBisitoT
JAUDA (42,4 mr, 328 mxmonb, 57,2 Mk, 1,00 9xa.). [lonydeHHYIO CMeCh MepeMEIInBaiOT MpU
85°C B TeueHue 1 4 1 3aTeM KOHLIEHTPUPYIOT € MOJyYeHUEM HEOUHUIIeHHOro npoaykra. OcraTok
npoMeiBatoT Bomout (3,00 mm x 2) ¢ momydenuem oSt S-((6enso[d][1,3]auokcon-4-
WIMETHI )aMUHO)-8-0pomummnasol 1,2-clnupumuann-2-kapookcunara (120 mr, 286,24 MkMob,
87,2% BBIXOA) B BUJI€ KOPUIHEBOTO TBepAOro Bemectsa. JKXMC: [M+1]421,2.

'H AMP (400 MI'u, IMCO-ds) 6=8,87 (c, 1H), 8,65 (uic, 1H), 7,88 (c, 1H), 6,90-6,77 (M,
3H), 6,03 (c, 2H), 4,66 (n, J/=4,8 I', 2H), 4,36-4,31(m, 2H), 1,33 (1, /=7,2 'y, 3H).

MNPOMEXYTOYHOE COEJUMHEHHUE C-4
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Yerseproe TunuuHoe [pomesxyrounoe coenunenne C, [Ipomesxyrounoe coenunenue C-

4, MOXeT MPUMEHSAThCS ANl CUHTe3a coeamHeHuil ¢opmynsl [, rne Z sBisiercs O, n paBeH

enunune, X ssasercss C(R%);, z===== ABJISETCS OMMHAPHOI CBA3bI0 M ofuH R® siBsieTcs Xa0pom.
K pacrBopy stun 8-Opom-5-xiopumunasof 1,2-cnupumunun-2-kapbokcunara (230 wmr, 755
MKMoIb, 1,00 2x8.), (5-xmop-2,3-nuruapobdensodypan-4-mn)meranamuna (118 mr, 642 MKMoIb,
0,850 2xs.) B IM® (2,00 mu) nobasnsiror JJUDA (195 mr, 1,51 mmons, 263 Mk, 2,00 5x8.), u
peakLMoHHYI0 cMech nepemernnBaroT npu 85°C B TeueHue 1 4. PacTBOp KOHLEHTPUPYIOT B
BaKyyMe C MOJIy4eHHEM HEOUHIIIEHHOTO MPOAYKTA, KOTOPbIi ounimatoT npern-TCX (rmeTponeiHbiii
sdup/sTunanerar=1/1) ¢ nonyuenunem >tua 8-6pom-5-(((5-xmop-2,3-nuruapodbenzodypan-4-
WI)METHT)aMuHO)UMHa30[ 1,2-clmupumuaun-2-kapobokcunata (320 mMr) B Buzxe KOPUYHEBOTO

TBepaoro BeuecTsa. JKXMC: [M+3] 453,1.

MMPOMEXYTOYHOE COEJMHEHHE C-4A
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Hpyroe Ilpomesxyrounoe coenunenue C, Ilpomexxyrounoe coenuHeHue C-4A, moxer

MIPUMEHSTBCS 111 CUHTE3a coenuHeHu popmyiel I, e Z sisisiercs O, n paBeH AByM, X SIBJISIETCSI

C(R®), 1 z===== SIBJISIETCS. ONMHAPHOHN CBsA3bl0. K pactBopy sTmn 8-Opom-5-xmopumunasof1,2-
c]mupumuans-2-kapookcunara (250 mr, 802 mxmons, 1,00 3kB.) B JAM®P (3,00 M) 106aBIsSIFOT
JUTIDA (207 wr, 1,60 mmons, 279 Mk, 2,00 3kB.) u Xxpoman-S-unmetanamud (170 mr, 1,04
mmodb, 1,30 5kB.). Cmech nepememuBaroT npu 85°C B teuenne 30 MuH. PeakunoHHYIO cMech
pazbasisiroT Bomo (40 mut) u GunbTpyroT. TBepAOe BEIIeCTBO CYIIAT B BAKYyMe C MOJyYeHUEeM
stun  8-6pom-5-((xpoman-S-unmeTun )aMmuHo )Jumuaaso| 1,2-¢Jnupumunun-2-kapbokcunara (320

Mr, 742 Mmoib, 92,5% BbIx0x) B BUAE keaTOro TBepaoro semectsa. XKX-MC: [M+1] 433 3.

IMPOMEXYTOYHOE COEJMHEHHUE C-4B

Eme onno IIpomexxyrounoe coenunenue C, Ilpomexxyrounoe coenunenue C-4B, moxer

NPUMEHATBCS ISl CHHTe3a coenuHeHuil ¢opmyinsl I, rne Z sBuserca S, n paseH enunmie, X

spnsiercs C(R%),, ====== ABJIIETCS OMHAPHOI CBsA3bI0 U ouH R? ssnsercs gpropom. K pactsopy
(5-propbensornoden-4-un)meranamuna (39,4 wmr, 218 wmxmomb, 1,40 5kB.) u 8-Opom-5-
xjopumunasol 1,2-c]mupumuann-2-kapoonutpmia (40,0 mr, 155 mxmons, 1,00 5kB.) B IM® (2,00
i) nobasnsitor JIUDA (60,2 mr, 466 mkmonb, 81,2 mki, 3,00 5kB.). PeaklMOHHYIO CMeCh
nepememnBaroT npu 85°C B Teuenue 1 u. Cwmech pasbamisiroT stunanerarom (10,0 wmui),
NPOMBIBAIOT conieBbIM pactBopoM (10,0 mur x 2), cymar ¢ 0e3BOAHBIM Cyib(paToM HATpPH,
GUIBTPYIOT M KOHLIEHTPUPYIOT B BaKyyMe€ C TMOJyY€HHEM HEOYHIIEHHOTO OCTaTKa.
Heounmennspiii npoxnykt ouumaror npen-TCX (merponeitHsiii  adup/stunanerar=1/1) ¢
nojyueHueM  8-0pom-5-((5-propbenszo[b]ruoden-4-un)amuno)umunasol 1,2-clnupumuann-2-
kapbonuTpmia (35,0 mr, 87,0 Mxmoib, 56,0% BbIXON) B BUIe KOPUYHEBOT'O TBEPAOTO BEIIECTBA.
KXMC [M+1]:404,0.
MMPOMEXYTOYHOE COEAUHEHHUE C-5
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ITaroe Turmunoe IIpomexyrtounoe coenunenune C, Ilpomeskyrounoe coeaunenue C-5,

MOXKET MPUMEHSTHCS JUIs CHHTe3a coeanHeHuii popmyisl 1, rae Z seisiercst O, n paBeH equHHLE,

X ssnsercss C(R%);, ====== ABJISETCS OMHAPHOI CBA3bIo U omuH R* sBnsercs gropom. Cmech
3TUI 8-6pom-5-(((5-pTop-2,3-nuruapodenzodypan-4-mn)mernia)aMuHo )uMuaasolf 1,2-
c]mupumunns-2-kapookcunar (160 mr, 367 Mkmounb, 1 3kB.) U rugpokcua Hatpus (1M, 1,10 mu,
3 skB.) B Meranouse (3,30 mu) nepememmBatot npu S5°C B Tedenue 0,5 4 B atMocdepe azora.
CMmech KOHLIEHTPUPYIOT B BaKyyMe, U OCTaToK pasdasiisitoT Bonoit (1,00 mu). pH noBomsat no pH=2
¢ HCI(1IM), u tBepnoe BemecTBo cobuparor QuubTpauueit. I[lonmyueHHOE TBEpAOE BELIECTBO
CymlaT mpH  TOHWXKEHHOM  JaBleHMH ¢  nonydeHuem  8-Opom-5-(((5-prTop-2,  3-
auruapodeH3odypaH-4-1i)MeTHI )JaMUHO )uMuAa30[ 1,2-clnupuMuanH-2-kapOOHOBOH  KHUCJIOTBI

(124 mr, 304 mxmorb, 82,8% BbIxon) B Buae Oenoro TBepaoro Bemectsa. JKX-MC: [M+1] 408,8.

Cwmecp  8-Opom-5-(((5-¢prop-2,3-aurnapodensodypan-4-mn)MeTmn)aMuHo )umMuaasol 1,2-
¢ |JmupumuanH-2-kapOoHOBOH KUCIOTHI (124 Mr, 304 Mxmodb, 1,00 5kB.), Xxyopuna aMmmoHus (48,8
mr, 913 mxmodb, 3,005kB.), TATY (173 wmr, 1,50 3xB.), IUDA (314 wmr, 2,44 mmonb, 424 Mk, 8
9kB.) B JIM® (1,00 mn) nepememusatot npu 30°C B Teuenue 1 4 B atmocdepe a3ora. 3aTem cmech
KOHLIEHTPpUPYIOT B BakyyMe. K HeoummeHHoMmy mnpoaykry nobGasmsror Bomy (1,00 mim), u
NOJy4YeHHOE TBEpPAOE BELIeCTBO coOMparoT ¢uiubTpaimedl. TBepaoe BeeCTBO CyluaT IpH
NOHM)KEHHOM  JIaBJeHUH ¢ rnosydeHueM 8-Opom-5-(((5-¢rop-2,3-murnapodbenzodypan-4-
WJI)METHIT)aMUuHO )uMua3o| 1,2-c]mupumunmn-2-kapookcamua (100 Mr) B Buae 0€10ro TBEpAOro
BEIIECTBA, KOTOPOE MPUMEHSIIOT 0e3 JaibHEeHIIeH OYMCTKH.

K cmecu 8-6pom-5-(((5-¢pTop-2,3-nuruapodbensodypan-4-min)MeTHi ) aMuHO )umuiasol 1,2-
¢ |mupumuaun-2-kapookcamuna (100 mr, 246 mxmosb, 1,003kB.), TOA (484 mr, 4,79 Mmmoub, 666
Mk, 19,4 5xB.) B TT'® (2,00 mi) nobasnsitor TOKA (302 wmr, 1,44 mmons, 200 Mk, 5,84 3kB.)
npu 0°C. 3arem cmech nepemernuBaroT npu 0-30°C B Teuenne 40 MuH B arMocdepe azota. Cmech
KOHLIEHTPUPYIOT C MOJIyY€HHEM HEOUYHINEHHOIO OCTAaTKa, KOTOPBIH OYMINAIOT Xpomarorpadueit
Ha KOJIOHKe (meTponeiHbii sdup/s>tunanerat, 5/1-0/1) ¢ nonyuennem 8-6pom-5-(((5-¢prop-2,3-
auruapoden3odypaH-4-ui)MeT )JaMuHo )uMuaasol 1,2-clnupumuann-2-kapoorutpuina (100 wr,
245 mxmoib, 99,7% BBIXOM) B BUAE JKeATOrO TBepaoro Bemectsa. XKX-MC: [M+1] 387,8.

AnbrepHatusHO, IIpomexxyrouHoe coequaerne C-5 MOXKeT ObITh MOJYYEHO CIEAYIOIINM

obpaszom:
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K pacrBopy 8-Opom-5-xnopumunasof1,2-c|nupumunun-2-kapobonurpuna (3,00 r, 11,7
mmoJib, 1,00 3kB.) u (5-prop-2,3-muruapodensodypan-4-un)meranamuna (2,14 r, 12,8 mmounb,
1,10 skB.) B AM® (30,0 mu) mobasmsiror JAUDA (3,01 1, 23,3 mmonb, 4,06 mi, 2,00 3kB.).
IMonyuennyro cmech nepemeruBaroT mpu 85°C B TeueHue 1 4, OXJI1aXIar0T A0 KT U BBUIMBAIOT B
Bony (100 mu). Cwmech skctparupyroT stminaneratoM (50,0 mum % 3). OOBenUHEHHYIO
OpPraHu4ecKyro (a3ly MPOMBIBAIOT COJieBbIM pacTBopoM (50,0 mu x 2), cymar ¢ O0e3BOAHBIM
cyJib(paTOM HaTpusi, GUIBTPYIOT U KOHLIEHTPUPYIOT ¢ TOJydeHHeM ocTtaTka. OCTaTOK OYUINAKOT
xpomatorpadueit Ha cunkarene (merponeiinsiii s¢up/srtTunanetar=10/1-1/1) ¢ nonyueHuem 8-
opom-5-(((5-¢pTop-2, 3-muruapodenzodypan-4-ui)MeTni)aMuHo)uMunasol 1,2-clnupumMuanH-2-
kapoonuTpmia (4,00 r, 10,3 mmorb, 88,4% BbIXON) B BUE KENTOTO TBepAOro BemecTa. JKXMC
[M+1]: 390,1.

MNPOMEXYTOYHOE COEJUMHEHHUE C-6
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IlTecroe IIpomexxyrounoe coenunenue C, IIpomexyrounoe coemunHenue C-6, MOXKET

NPUMEHATBCS JUIA CUHTe3a coenuHeHui gopmynsl [, toe Z sBuserca O, n paBeH equHune, X

apasercst C(R%),, z===== SABJIIETCS OMHAPHOM CBsA3bIO U oguH R snsercs gropom. Cmech sTun
8-6pom-5-(((5-pTop-2,3-nurunpodeH3odypaH-4-muin)MeTHI )aMUHO )uMuaa3o| 1,2-c|nupumMuanH-
2-kapbokcunata (204 mr, 460 mxmonb, 1,00 3kB.), nu-tper-Oytunaukapoonara (201 mr, 919
MKMoIb, 2,00 3kB.), 4-(mumermnamuuo)mupuanna (561 wkr, 4,60 mxmons, 0,01 3kB.) B
terparuapodypane (2,00 Mi1) MPOAYBAIOT a30TOM U 3aTeM NiepeMenBaroT npu 25°C B TedeHue 2
4 B atMoc(epe azora. Cmech pazdasisiroT Bonoit (3,00 Mir) u sKCTparupyroT sTunanetatoMm (2,00
Mt % 3). OObenuHEHHbIE OPTaHUYECKUE CIIOM MPOMBIBAIOT COJEBBIM pacTBOpoM (2,00 mut x 3),
cymar Hax 0e3BOAHBIM CyJib(paToM HATpHs, QIIBTPYIOT U KOHLIEHTPHUPYIOT MPU TOHMKEHHOM
IaBIEHUN C TOJNydYeHHeM ocTtatka. HeoummeHsasiii mpoaykt ounmaror mnpern-1CX (SiOa,
nerponeinbii  s¢up/stumanerar, 3/1) ¢ nomydenueM  stEn 8-Opom-S-((Tpert-
oyTokcukapooumn)((5-prop-2,3-auruapodensodypan-4-un)mMerui)aMmuHO )umuaasof 1,2-

¢ |mupumuann-2-kapookcmiara (160 mr, 198 mkmonb, 43,0% Beixon, 66,2% uvncroTa) B BUAE

6enoro TBepaoro Bemecta. KX-MC [M+1]: 537,2.
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'H SIMP (400 MT', CDCls) §=8,11 (c, 1H), 7,93 (¢, 1H), 6,67-6,61 (m, 1H), 6,59-6,54 (m,
1H), 5,08 (c, 2H), 4,58 (r, J=8,8 T'w, 2H), 4,47 (x8, J=7,2 T, 2H), 3,32 (wr, J=8,8 I'y, 2H), 1,43
(r, J=7,2 Ty, 3H), 1,36 (c, 9H).

MPOME)KYTOYHOE COEJJUHEHHUE C-7

o
Cenpmoe TunuuHoe [Ipomexyrounoe coenunenue C, IIpomexxyrounoe coennnenue C-7,
MOJKET PUMEHSIThCS JUIsl CHHTE3a coefnHeHuit popmyiel I, rne Z sisnsiercs O, n paBeH eqUHMIIE,

X sBasercs C(RY), z===== SIBJISIETCSI OMHAPHOM CBs3b0, omuH R’ siisercss dhropom u R}
2 2

ABJIAETCS TeTePOapUIoM, KOTOPbI MOKeT OBbITh TOMOJHUTENLHO 3aMelleH OnHUM unu Gonee R*.
K pactBopy mpem-0ytun (8-Opom-2-nmanonmunasof 1,2-c¢|nupumunus-S-ui)((5-gpTop-2,3-
nurunapodensodypan-4-un)merun)kapdamata (500 mr, 1,01 mmomns, 1,00 skB.), 3-(4,4,5,5-
teTpameTui-1,3,2-nuokcaboponan-2-un)-1H-mmpazona (295 wr, 1,52 mmonb, 1,50 3kB.) u
oukapOonara Hatpus (170 mr, 2,03 mmonsb, 2,00 3kB.) B cMecu nuokcana (4,00 mur) u Boasl (0,80
i) pobasisitor Pd(dppf)Clz (80,0 mr, 109 mxmons, 0,01 3kB.). CMech MPOOyBArOT a30TOM H
nepememuBaroT npu 105°C B Tevyenue 2 4. PeakinOHHYIO CMECh OXJIAXKIAIOT 10 KT U PUIBTPYIOT
yepe3 cinoil Llennra. @unpTpaT KOHUEHTPUPYIOT C MONydeHHeM octatka. OCTaTOK OYHUINAIOT
npen-TCX (Si0;, muxnopmeran/meranon=10/1) ¢ nonydennem mpem-0ytun (2-umano-8-(1H-
nupason-3-win)umunaso| 1,2-clnupumunus-5-uwn)((5-grop-2,3-auruapodensodypan-4-

wi)merun)kapbamara (120 mr, 230 mxmonb, 22,7% Bbxon, 91% 4ucTOTa) B BHAE KEITOTO

TBEPAOTO BEILIECCTBA.

MNPOMEXYTOYHOE COEJIUHEHUE C-8
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Bocbmoe Tunmnunoe Ilpomexxyrounoe coeaunenue C, Ilpomexytounoe coennnenue C-8,
MOJKET IPUMEHSIThCS JUIsl CHHTE3a coenHenuil popmynel I, rne Z ssnserca O, n paBeH eqUHULIE,

X sBasercs C(RY);, z===== SIBJISIETCSI OAMHAPHOM CBs3bO, omuH R’ siBisercs dhropom u R!
> 2
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ABJIAETCS TeTepOapUIoM, KOTOpLIi 3amereH AByMs R* rpymmamu, ogHa U3 KOTOPBIX CIYKUT B
Ka4yecTBe MPOMEKYTOYHOTO COEJMHEHHUs AJisi co3jaHus pasnuuHbix R rpymm, mampumep, L-
N(R®),. K pactBopy 5-6poM-6-MeTunnupuauH-2-kapbansaeruaa (300 mr, 1,50 mmons, 1,00 3kB.)
B Tostyosie (10,0 mur) nobasisitor TsOHeH>O (28,5 mr, 150 mxmosb, 0,10 5KB.) U STUIEHIIIUKOJb
(186 mr, 3,00 mmonb, 168 Mk, 2,00 5kB.). Cmech nepememnBatoT npu 120°C B Teuenue 2 u.
PeakunoHHYIO CMech KOHLEHTpUpPYOT B Bakyyme. Ocrtatok oummaroT npern-TCX (SiOa,
neTposielHbiil adup/stunanerat=1/1) ¢ noaydeHunem coenuHeHus: 3-0pom-6-(1,3-quokconaH-2-

wi)-2-metunmupuanna (260 mr, 1,07 mmonb, 71,0% BBIXOI) B BUE JKEJITOTO Macia.

K pacrBopy 3-6pom-6-(1,3-nuokconan-2-mn)-2-metunmpuanna (0,30 r, 1,23 mmons, 1,00
5kB.) B Et20 (15,0 M) nobasnsrot n#-Buli (2,50M, 737 mka, 1,50 3kB.) no karusim npu -78°C.
Cwmech nepemermuBaroT npu -78°C B Tedenue 30 MuH, 3aTeM n00aBISIIOT 2-U30Mponokcu-4,4,5,5-
terpametui-1,3,2-nuokcaboponan (457 wmr, 2,46 wmmonb, 501 wmxim, 2,00 skB.). Cwmechb
nepememuBaroT npu -78°C B TeueHue eme yaca. PeakunoHHyro cMech racst Bogoi (2,00 mi), u
MOJIYYEHHYIO0 CMECh SKCTPArupyroT stuianeraroM (30,0 mu x 2). O6benMHEHHYIO OPTaHHYECKYIO
a3y cymar Han cyiabdaroM HaTpus, (QUIBTPYIOT W KOHIEHTPHPYIOT B Bakyyme. OcTaTok
ounmarot mnpen-1CX (SiOz, nerponeiinsiii >¢up/s>Trnanerar=1/1) ¢ mnomydenuem [6-(1,3-
IMOKCONIaH-2-11)-2-MeTHII-3-IIUPU NI |OOpOHOBOH KUCIOTHI (160 Mr, 766 MKMOIIB, 62,3% BBIXON)
B Buae xenroro macna. JKX-MC [M+1]: 209,9.

Cwmecp  8-Opom-5-(((5-¢prop-2,3-aurnnpodensodpypan-4-uin)MeTun)aMuHo )uMuaasol 1,2-
¢ |mupumuana-2-kapoorurpmia (0,20 r, 515 mxmonb, 1,00 3xB.), [6-(1,3-aquokconan-2-wmn)-2-
METHI-3-MUP UK |OOPpOHOBOH KHCIOTHI (162 Mr, 773 mxmonb, 1,50 5kB.), OukapOoHaTa HATPHS
(130 mr, 1,55 mmous, 3,00 sxB.) u Pd(dppf)Cla (56,6 mr, 77,3 Mxmons, 0,15 3xB.) B Bozae (0,60 mu)
u nuokcane (1,80 mur) mpoayBarT a30TOM, U MONYYEHHYIO cMech nepemernrBatoT rnpu 100°C B
TeueHue 2 4. PeakiiMOHHyI0 cMech (PMIIBTPYIOT U KOHLEHTPHUPYIOT B BakyyMe. OCTaTOK OUMINAIOT
npen-TCX (SiO2, nuxnopmeran:meranon=20:1) ¢ nmonyuenuem 8-(6-(1,3-guokconaH-2-mn)-2-
MeTUIHPUANH-3-11)-5-(((5-¢pTop-2,3-nurunpodbenzodypan-4-min)Meru ) aMmuHo )umuaasol 1,2-
c]mupumunus-2-kapborurpuna (150 mr, 317 mxmonb, 61,6% BBIXOI) B BHIE XKEITOrO Macia.
KX-MC [M+1]: 473,3.

K pacteopy 8-(6-(1, 3-mmoxconan-2-mn)-2-meTwnupuaus-3-mn)-5-(((5-grop-2,3-
auruapoden3odypaH-4-ui)MeT )JaMuHO )uMuaasol 1,2-cnupumuann-2-kapoorutpuia (120 wr,
254 mxmounb, 1,00 3xB.) B JIMCO (3,00 M) u Boze (0,30 mun) nobasistrot xyopua jutust (53,8 wmr,
1,27 mmons, 5,00 3kB.), u cMech nepeMernBaroT rpu 130°C B Teuenue 3 4. CMech OXJTAKAAOT
1o kT U pazbasmsiroT Bomoit (15,0 mi). Cmechk skctparupyrot stuianeratoM (20,0 ma x 3), u
O0BEIMHEHHYIO OPTraHUYECKYIO (ha3y MPOMBIBAIOT COJEBBIM pacTBopoM (20,0 M X 2), cymar ¢
6e3BOAHBIM CYNb(hATOM HATPHSL, GUIBTPYIOT U KOHIEHTPUPYIOT B BakyyMe ¢ ronyderneM S-(((5-
¢dTop-2,3-muruapodenzodypan-4-mn)MeTrI )aMuHO )-8-(6-hopMIIT-2-MEeTUIITHPUAUH-3 -
wnumunaso| 1,2-clnupumunus-2-kapoonurpuna (100 mr, 233 mxmonb, 91,9% BeIXOm) B BUIE
KopuuHeBoro Teepaoro semectsa. JKX-MC [M+1]: 429,1.

MMPOMEXYTOYHOE COEAUHEHHUE C-9
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K pacTBopy 2-(1, 3-muokconaH-2-un)-4-metun-5-(4,4,5,5-rerpamerun-1,3,2-

nrokcaboponan-2-wn)mupuauHa (45,0 mr, 155 mxmons, 1,00 skB.), 8-6pom-5-(((5-¢rop-2,3-
auruapodeH3odypaH-4-1i)MeTH )JaMuHO )uMuaasol 1,2-clnupumuana-2-kapoorurpuia (60,0 mr,
155 mxmoub, 1,00 3xB.) B nuokcane (1,00 mir) u Boge (0,30 mur) nobasmnsirot Pd(dppf)Clz (11,3 wmr,
15,5 mxmogb, 0,10 3kB.) u OukapOonat Hatpus (26,0 mr, 309 Mxmosb, 2,00 5kB.) B aTMochepe
azota. Cmech nepememnBaroT npu 100°C B Tedenne 1 4. CMmech KOHLEHTPUPYIOT B BaKyyMe C
NOJIydeHHeM HeouuineHHoro ocratka. Ocrarok ounmaror npen-1CX  (merponeiiHbiit
s¢up/stunanerar=0/1) c MOJTyYeHUEM 5-(((5-¢prop-2,3-guruapodenzodypan-4-
WJI)METUI)aMUHO)-8-(6-hopMun-4-mMeTunupuaAnH-3-mn)uMuaasof 1,2-clnupumunus-2-
kapoonutpmna (32,0 mr, 67,7 Mxmonb, 43,8% BBIXOA) B BUAE JKEITOrO TBEPAOTO BELIECTBA.
KXMC [M+1]: 473,2.

MNMPOMEXYTOYHOE COEJMHEHHE C-10
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Cwmech (4-popmun-2-metusdeni )oopoHoBoii kucaotsl (80,0 mr, 488 Mkmogb, 1,50 3kB.),
8-6pom-5-(((5-pTop-2,3-nurunpodeH3zodypaH-4-uin)MeTHI )JaMUHO )umMuaa3o| 1,2-c|mupumMuanH-
2-kapbonutpuina (126 mr, 325 mxmonsb, 1,00 5kB.), Oukapbonara Hatpus (54,7 mr, 651 MKMOIb,
2,00 skB.) u Pd(dppf)Cl> (23,8 mr, 32,5 mounb, 0,10 5kB.) B nrokcane (1,00 min) u Boze (0,30 mu)
NPOAYBAIOT a30TOM 3 pasa u 3areM nepemernsarot mpu 100°C B Teuenne 2 4 B atmMocdepe a3ora.
Peaknmonnyro cmech pazdasisitor Bonok (10,0 mut) u skcTparupyrot stmnaneraroM (10,0 mit x 3).
OObenuHEeHHBI OPTaHUYEeCKUI CJIONW TPOMBIBAIOT COJNIEBBIM pacTBopoM (20,0 mur), cymar Haj
6e3BoaHBIM CyNb(haTOM HATPUs, GUIBTPYIOT U KOHUEHTPUPYIOT MPU MOHMKEHHOM JABICHUU C
nonyueHneM ocratka. Ocrarok oummaror npern-TCX (muxiopmeran/meranon=10/1) ¢
MOJly4YEHUEM 5-(((5-¢Top-2,3-nurnapodbenzodypan-4-min)MeTni)aMuHo )-8-(4-popmu-2-
metuiadpernn)umunasol 1,2-clmupumuans-2-kapoorautpuna (74 Mr, HEOUHWINEHHBIH) B BHIE

JKEJITOrO TBEPAOIo BELICCTBA.
'H SIMP (400 MT'w, IMCO-d6) § 10,04 (c, 1H), 8,93 (c, 1H), 8,55 (r, J=4,8 T'u, 1H), 7,85
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(c, 1H), 7,82-7,77 (m, 2H), 7,54 (1, J=7,6 T, 1H), 7,01-6,90 (m, 1H), 6,71 (nz, J=4,0, 8,8 T'wy, 1H),
4,73 (n, J=4,4 Ty, 2H), 4,55 (1, J=8,8 Ty, 2H), 3,38-3,32 (m, 2H), 2,27 (c, 3H).
MMPOME)XYTOUYHOE COEJMHEHHUE C-11
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K pacrBopy (5-¢Top-2,3-nurunpodensodypan-4-mn)meran-d2-amuna (50,0 wmr, 284
MKMoItb, 1,00 3kB.), 8-Opom-5-xnopumunasof1,2-cnupumunnn-2-kapbonurpmia (73,1 mr, 284
MkMOJIb, 1,00 3kB.) B IM® (1,00 mur) nobasnstor JIUIA (110 mr, 851 mrmons, 148 Mk, 3,00
3kB.). CMmech nepemeruBaroT nipu 85°C B TeueHue | 4. PeakIIMOHHYIO cMeCh pa30aBIIsIOT BOIOU
(1,00 M) u skctparupyrot stunaneratoM (1,00 ma x 3). OObenUHEHHBIH OpPraHUMYECKHH CIION
IPOMBIBAIOT CONIEBBIM pacTBOpoM (3,00 Mt x 2), cymar Haja cyiabpaToM HATpus, GUIBTPYIOT U
KOHLIEHTPUPYIOT TMpPH TOHWKEHHOM JaBJICHUH ¢ mnojdydeHuem 8-0pom-5-(((5-¢pTop-2,3-
auruapodensopypan-4-un)metin-d2)amuHo)umunaszo| 1,2-clnupumunus-2-kapoonutpuna (20,0
MT, HEOUHIIeHHBIN) B BUIe Oenoro TBepaoro Bemectsa. JKXMC [M+1]: 390,0.

MMPOMEXYTOYHOE COEMHEHHE C-12
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Cwmech (3-¢prop-4-hopmundennn)oopoHoBoii kuciotsl (80,0 mr, 476 mxmonb, 1,50 3kB.),
8-6pom-5-(((5-pTop-2,3-nurunpodeH3odypaH-4-uin)MeTHI )JaMUHO )umuaa3o| 1,2-c|nupumMuamnH-
2-kapbonurpmna (123 mr, 318 mxmons, 1,00 5kB.), Oukapbonara Hatpus (53,4 mr, 635 MKMOIb,
2,00 skB.) u Pd(dppf)Cl2 (23,2 wmr, 31,8 mxmois, 0,10 3xB.) B nuokcane (1,00 mur) u Boxe (0,30 i)
NPOAYBAIOT a30TOM U 3aTteM nepememuBaroT npu 100°C B TeyeHue 2 4 B atMmocdepe a3ora.
Peaknmonnyro cMech pazdasisitor Bonok (10,0 mit) v skcTparupyrot stmnaneraroM (10,0 vt x 3).
OObenuHEeHHBI OPTaHUYECKUI CJIONW MPOMBIBAIOT COJIEBBIM pacTBopoM (20,0 mur), cymar Haj
0e3BoaHBIM CyNb(haTOM HATPUs, PUIBTPYIOT U KOHUEHTPUPYIOT MPHU MOHMKEHHOM JABICHUU C
NOJIy4eHHEM OCTaTka, KoTopelii ounmaroT npen-1CX  (muxiopmeran/meraHon=10/1) ¢
MOJly4eHUEM 5-[(5-¢pTop-2,3-nurunpodbenzodypan-4-wn)mermnamMuHo |-8-(3-pTop-4-
dopmundennn)umunaso| 1,2-clnmpumuaus-2-kapoonurpuna (87,0 Mr, HEOUHIIEHHBIH) B BHIE
JKEJITOrO TBEPAOTO BELIECTBA.

'H AMP (400 MI'u, JIMCO-ds) §=10,24 (c, 1H), 8,97 (c, 1H), 8,81 (1, J=5,2 ', 1H), 8,44
(c, 1H), 8,22-8,16 (m, 2H), 7,95-7,91 (M, 1H), 6,99-6,93 (m, 1H), 6,72 (an, /=4,0, 8,8 'y, 1H), 4,77
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(n, J=4,8 Ty, 2H), 4,56 (1, J=8,8 T'w, 2H), 3,36-3,33 (m, 2H).
MPOME)XYTOUYHOE COEJMHEHHUE C-13
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Cwmech S5-popmun-2-(4,4,5,5-rerpamerni-1,3,2-nuokcaboponan-2-un)oensonutpuia (100

Mr 388 MKMOJIb, 1,00 9K8.), 8-6pom-5-(((5-pTop-2,3-nuruapodbensodypan-4-

WI)MeTHI)aMuHO)UMHa30[ 1,2-clmupumuaun-2-kapbonurpuna (31,7 mr, 81,7 mxmons, 0,21
aks.), Pd(dppf)Clz (28,5 mr, 38,9 mxmods, 0,10 ox6.) u bukapbonara Hatpwus (98,0 mr, 1,17 Mmos,
3,00 oxs.) B nuokcane (1,50 mu) u Boge (0,30 mMi1) mpOAYBAIOT a30TOM H 3aTEM NMEPEMEIIUBAIOT
npu 95°C B Teuenne 2 4. PeakinoHHY0 CMeCh (PUIBTPYIOT U KOHLIEHTPUPYIOT NPH MOHIKEHHOM
maBleHMH ¢ nomydeHneM ocrtatka.  Ocrtatrok  oummaror 1npen-1CX  (merponelHsbii
sbup/sTunanerar=1/1) ¢ nonydernem 2-(2-mmano-5-(((5-¢pTop-2,3-nurunnpodenzodypan-4-
WI)METHUIT)aMuHO)uMHa30[ 1,2-c|lmupumunun-8-un)-5-popmundensamuna (70 mr, 31,5% Bbxon,
80% umcrora) B BHAE xenToro Teepaoro semecrsa. JKXMC [M+1]: 457,2.

'H AMP (400 MI'u, JIMCO-ds) 6=10,09 (c, 1H), 8,92 (c, 1H), 8,60 (¢, 1H), 8,06 (c, 1H),
8,03 (g, J=8,4 I'y, 1H), 7,93 (e, 1H), 7,88-7,77 (m, 2H), 7,38 (uc, 1H), 6,95 (T, J=9,2 I'Ly,
1H), 6,71 (nn, J=3,6, 8,4 ', 1H), 4,72 (e, 2H), 4,55 (T, J=8,8 'y, 2H), 3,53-3,48 (m, 2H).

K pacTBopy 2-(2-umano-5-(((5-¢prop-2,3-nuruapodbenzodpypan-4-
WI)METUI)aMUuHO)uMua3o[ 1,2-c|lnupumuaun-8-mni)-5-gpopmundenzamuna (70,0 mr, 123 MKkMOBb,
1,00 sxs.) B TT'® (1,00 M) nobasmsiror TOA (248 mr, 2,45 mmonb, 341 Mk, 20,0 9x8.), 3aTemM
TDYK (258 wmr, 1,23 mmois, 171 Mk, 10 9xe.) no kamwsim nipu 0°C. CMech nepeMeInnBaroT npu
25°C B TedyeHue 2 4 ¥ 3aT€M KOHLIEHTPUPYIOT MPH MOHMKEHHOM AaBiieHuu. [1onyueHHbIi ocTaTok
pa30aBISAIOT AUXJOpMETaHOM (6 MIT), U OOBEIUHEHHBI OPTaHUYECKUI CJIOW MPOMBIBAIOT
COJIEBBIM pacTBOpPOM (3 mut X 2), cymaT Hax CyJib(paToM HaTpus, GUIBTPYIOT U KOHIEHTPUPYIOT
MIPY TIOHM>KEHHOM JTABJICHUH C MOJTy4eHueM octatka. Ocratok ounmaroT npen-1TCX (3Tunanerar)
c MOJIly4YE€HUEM 8-(2-unano-4-popmundennn)-5-(((5-dprop-2,3-aurunpodenzopypan-4-
WI)MeTHI)aMuHO)UMHa30[ 1,2-clmupumunune-2-kapoonurpuna (30,0 mr, 50,2% Beixon, 90,0%
YHCTOTA) B BHIE JKEJITOTO TBEPOTO BEIECTBA.

'H SAMP (400 MI'u, JIMCO-ds) =10,09 (c, 1H), 8,99 (c, 1H), 8,86 (uc, 1H), 8,50 (x,
J=1,2T'y, 1H), 8,26 (an, J=1,6, 8,0 I'y, 1H), 8,14 (c, 1H), 8,07 (n, /=8,0 I'y, 1H), 6,96 (T, J=9,6
I'n, 1H), 6,72 (nn, J=4,0, 8,8 ', 1H), 4,77 (e, 2H), 4,55 (1, J/=8,8 I's, 2H), 3,39-3,35 (M, 2H).
MNPOMEXYTOYHOE COEJAUHEHHME C-14
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K pactBopy 1-[4-(4,4,5,5-Terpamerun-1,3,2-muokcaboposan-2-wn)denw [3TaHoHa (41,2

mr, 167 wmkmomb, 1,30 o9x6.) wu  8-Opom-5-(((5-¢rop-2,3-nuruapodensodypan-4-

WI)MeTHI)aMUuHO)UMHa30[ 1,2-c|lmupumunun-2-kapoonurpuna (50,0 mr, 129 mxmonsb, 1,00 2x6.)
B nuokcane (1,00 mu) u Boze (0,20 mun) nobassiror Pd(dppf)Cla (9,42 mr, 12,9 mxmons, 0,10 9x8.)
u OuxapOonaT Hatpusi (21,6 mr, 258 mMrmonb, 2,00 9xs.). CMech MPOAYBAIOT a30TOM U 3aTEM
nepememinBatoT npu 100°C B Teuenue 1 4. CMech KOHLIEHTPUPYIOT B BaKyyMe C MOJy4eHHEM
ocrarka. Ocrarok ounmarot npen-TCX (nerponeiinbiii 3¢gup/s>tunanerar=1/1) ¢ nony4yennem 8-
(4-anerungennn)-S-(((5-prop-2,3-nuruapodenszodypan-4-mia)MeTui )aMuHO )uMuasol 1,2-
c]mupumunna-2-kapborurpuna (30,0 mr, 54,5% BbIXOn) B BHUAE JKENTOTO TBEPAOIO BEIIECTBA.
KXMC [M+1]: 428,0.

'H SIMP (400 MI', JIMCO-ds) 5=8,96 (c, 1H), 8,24 (¢, 1H), 8,19 (n, J=8,4 T'ny, 2H), 8,02
(n, /=8,8 'y, 2H), 6,93 (T, J=9,2 'y, 1H), 6,68 (nn, J=3,6, 8,4 'y, 1H), 4,74 (c, 2H), 4,53 (T, J=8,4
I'n, 2H), 3,31-3,28 (M, 2H), 2,60 (c, 3H).
IMPOMEXYTOYHOE COEAUHEHHME C-15
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Cwmecp  8-Opom-5-(((5-¢rop-2,3-aurunpodensodypan-4-mi)MeTin)aMuHO )uMuaasol 1,2-
c|mupumunun-2-kapoorurpmwia (50,0 wmr, 129  wmkmons, 1,00 »53kB.), (4-bopmmi-3-
meTdennn)doponoBoii kucaotsl (31,7 mr, 193 mxmons, 1,50 3kB.), Oukapbonata Hatpus (21,6
Mr, 258 Mkmonb, 2,00 5kB.) u Pd(dppf)Cl2.CH2Cl2 (10,5 mr, 12,9 mxmons, 0,10 3KB.) 1 B AMOKCaHEe
(1 i) u Bozme (0,30 mur) mpoOAyBAIOT a30TOM H 3aTeM MepemMernnBaroT npu 95°C B Teuenue 2 4.
Peaknmonnyro cMmech pazdasisitor Bonok (10,0 mit) u skcTparupyrot stmnaneraroM (10,0 vt x 3).
OObenuHeHHBI OPraHUYeCKUI CJIOW TPOMBIBAIOT COJIEBBIM pacTBopoM (20,0 mur), cymar Haj
0e3BoAHBIM CyNb(haTOM HATPUs, PUIBTPYIOT U KOHUEHTPUPYIOT MPU MOHMKEHHOM AABIEHUU C
nonyueHuem ocrarka. Ocrarok ounmaroT npen-TCX (merponeitasiii a¢up/sTunanerar=1/1) ¢

MOJIy4eHUEM 5-(((5-¢pTop-2,3-aurunpobdbenzodypan-4-wmi)MeTui ) aMmuHo )-8-(4-popmui-3-
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metundernn)umuaasol 1,2-clmupumuans-2-kapooaurpuna (25,0 wmr, 58,5 wmxmonb, 45,4%
BBIXO]]) B BUJIE€ JKEJITOI'O TBEPOTO BEIECTBA.

'H SIMP (400 MI'u, JIMCO-ds) 6=10,25 (c, 1H), 8,96 (c, 1H), 8,69 (wur, J=4,8 T'u, 1H),
8,29 (c, 1H), 8,12 (an, J=1,2, 8,4 I'y, 1H), 8,01 (c, 1H), 7,91 (n, J/=8,4 'y, 1H), 6,96 (T, J=9,2 T'Ly,
1H), 6,71 (an, J=4,0, 8,4 I'u, 1H), 4,76 (g, J=4,8 I'y, 2H), 4,56 (T, J=8,8 I'l, 2H), 3,31-3,29 (M,
2H), 2,70 (c, 3H).

MMPOMEXYTOYHOE COEAUHEHHUE C-16

CHO
1. 0_O
Br
Nﬁ/g N ™S
=L N NN
Y BPin Y
HN HN
F 2. NaOH F
3. NH,CI, TATY
d  4Toe¥K o
Cmech STUN 8-0pom-5-(((5-¢pTop-2,3-nuruapodensodypan-4-

WI)MeTHI)aMuHO)UMHa30[ 1,2-clmmpumuaun-2-kapookcunata (3,00 r, 6,89 mmons, 1,00 9xs. ), 2-
[4-(1,3-nmuokconan-2-un)-2-metun-penun|-4,4,5,5-rerpamerni-1,3,2-quokcaboponana (2,60 T,
8,96 mmob, 1,3 9xs.), NaHCOs (1,74 1, 20,7 mMmons, 3,00 oxe.), Pd(dppf)Cl..CHCl» (338 mr, 414
MKMoIb, 0,06 9ks.) B nuokcane (35,0 mir) 1 H>O (7,00 M) mpoayBatoT N2 U 3aTeM NepeMeInnBarOT
npu 100°C B teuenue 4 4. PeakunoHHyI0 cMechb (QUIBTPYIOT M KOHLEHTPHUPYIOT B BaKyyMe.
Ocrarok ounmaroT xpomarorpadueii Ha kojoHke (S102, tuxnopmeran/mMeTninoBbIi criupt=100/1-
30/1) ¢ nonyuenuem otun  8-(4-(1,3-muokconan-2-um)-2-merundenun)-S5-(((5-pTop-2,3-
auruapodeH3odpypan-4-ui)MeTHI )aMuHo )uMuaaszol 1, 2-clnupumuans-2-kapookcunara (1,70 r,
3,28 mmoub, 47,6% BbIX0OA) B BUIE JkenToro Teepaoro Beuiectsa. JKXMC [M+1]:519,2.

K  pactBopy ostun  8-(4-(1,3-muokcomnan-2-mn)-2-metwidennn)-5-(((5-pTop-2,3-
auruapodeH3odypaH-4-ui )MeT )JaMuHO )uMuaasol 1,2-cnupumuann-2-kapookcunara (1,60 T,
3,09 mmob, 1,00 3kB.) B MeTanoe (16,0 mu) nobasssror NaOH (1M B Bone, 9,28 mu, 3,01 3kB.)
1o nosenenus pacteopa a0 pH >12. Cmech nepemermmBaroT npu S0°C B TeyeHune 2 4 U 3aTeM
nonkucysitor 1o pH=6 1M HCI. TlonyudeHHBbI OCagok (QUIBTPYIOT W CyIIaT B BaKyyme C
NOJIy4€HHEM HEOUHUIEeHHOTro nponykra 8-(4-(1,3-nuokconan-2-mn)-2-merundennn)-5-(((5-grop-
2,3-nquruapoden3odypan-4-mn)MeTuia)aMiuHo )uMuaaso| 1,2-clnupumunuH-2-kapOoHOBOI
kuciotsl (1,55 ). XKKXMC [M+1]:491,0.

K pacTBopy 8-(4-(1,3-guokconan-2-un)-2-metundenun )-S5-(((5-¢prop-2,3-
auruapoden3odypaH-4-1i)MeTHI )JaMUHO )uMuAa30[ 1,2-clnupuMuanH-2-kapOOHOBOH  KHUCJIOTBI
(1,53 1, 3,12 mmoub, 1,00 5kB.) u xnopuaa ammonwust (536 mr, 10,0 mmous, 3,21 3kxB.) B IM® (15
min) pobasisiror FATY (1,77 1, 4,67 mmons, 1,50 skB.) u JUDA (1,21 1, 9,35 mmons, 1,63 wmu,
3,00 skB.). Cmech nepemermBarot npu 25°C B Teuenue | 1 u 3aTem pa3dasistoT Bopoit (20,0 mu).
CycrnieH3uro QUIbTPYIOT, M TBEPAOE BEILIECTBO CYLIAT IPU MOHWKEHHOM JABJIEHUH C TIOJYYEHUEM

HEOYMIIEHHOTO Tnponykra. HeouummeHHsli npoaykr paszOasmmor Bomod (60,0 mi) wu
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3KCTparupyroT stwinaneratoM (60,0 M x 2). OObeIUHEHHBIH OPraHMYECKHA CJIOW MPOMBIBAIOT
cosneBbiM pactBopoM (80,0 mur), cymar Haj Oe3BOAHBIM CYIb()aTOM HATPUS U KOHLEHTPUPYIOT
IpY MOHMXEHHOM JaBJIeHUH ¢ nonydeHueM 8-(4-(1,3-nuokconan-2-un)-2-merundennn)-S-(((5-
¢dTop-2,3-muruapodenzodypan-4-min)MeTna )aMuHo )umMuaaszol 1,2-clnupumunus-2-
kapOokcamuzaa (1,1 r, HeouMieHHbIN) B Buae skenroro Teepmoro semiectsa. JKXMC [M+1]:
490,3.

K pacTBopy 8-(4-(1,3-guokconan-2-un)-2-merundenun )-S-(((5-prop-2,3-
auruapodeH3odypaH-4-1i )MeTHI )JaMuHO )uMuasol 1,2-cnupumuann-2-kapookcamuaa (500 wr,
1,02 mmonp, 1,00 5kB.) u TpusTHamuHa (2,07 r, 20,4 mmoib, 2,84 mi, 20,0 5kB.) B TT'® (2,00 M)
nobasysitor mo kamisiMm TOVK (1,82 r, 8,68 mmonb, 1,21 mu, 8,50 3xB.) mpu 0°C. Cmech
HArpeBalOT JO KOMHATHOH TeMmepaTypbl M NEPEeMEINHMBAIOT B TEYeHHE 2 49 M 3aTeM
KOHLICHTPUPYIOT TNPH TOHIKEHHOM JaBJIEHUH C MOJydeHHeM octaTka. OCTaTOK OYHINAIOT
xpomatorpadueit Ha konoHke (SiO», merponeitabiii 3¢up/sTunanerar=5/1-1/1) ¢ nonydeHuem
HEOUHIIEHHOTO NPOnykTa. HeounmeHHbIH MPOAYKT pacTHparoT ¢ MmeraHosoMm (5,00 mi), u
TBEpIOE€  BemecTBo  cobuparor  uibTpaumedn ¢ noaydeHuem  S-(((5-¢rop-2,3-
auruapodeH3odypaH-4-1i)MeTH )JaMuHO)-8-(4-popmun-2-metnindennt)umunasol 1,2-
c]mupumunna-2-kapborurpuna (740 mr, 1,73 mmonb, 84,8% BbIXOZ) B BHAE CBETIO-KEITOrO
TBEPJIOTO BEIIECTBA.

'H AMP (400 MI'u, JIMCO-ds) §=10,04 (c, 1H), 8,93 (c, 1H), 8,55 (1, J=4,8 ', 1H), 7,86
(c, 1H), 7,86 (¢, 1H), 7,55 (n, J=7,6 'y, 1H), 7,03-6,88 (m, 1H), 6,72 (nn, J=4,0, 8,8 'y, 1H), 4,73
(n, /4,8 'y, 2H), 4,56 (T, J=8,8 I'y, 2H), 3,30-3,28 (M, 2H), 2,27 (¢, 3H).

MMPOMEXYTOYHOE COEAUHEHHME C-17
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K pacTBopy 8-6pom-5-(((5-pTop-2,3-nuruapodensodypan-4-

WI)MeTHI)aMuHO)UMHa30[ 1,2-clmupumuaun-2-kapoonurpuna (300 mr, 773 mMxmoub, 1,00 5kB.)
u Tpudytri(1-3TokcuBuHMWI)cTaHHaHa (279 mr, 773 Mkmonb, 261 Mk, 1,00 5kB.) B JUOKCaHE
(5,00 mn) nobasmsiror Pd(PPh3):Cly (54,2 mr, 77,3 mxmonb, 0,10 3kB.). PeakinoHHyIO CMeECh
nepememnBaroT pu 100°C B TeueHue 2 4 mox a30ToM. Peakinio racsiT HaChIIEHHBIM BOIHBIM
¢Topunom kamms (20,0 mu) u skcrparupyroT stmianeratoM (20,0 mu X 2). OOBeIUHEHHYIO
OpraHUYecKyr (ha3y MPOMBIBAIOT COJIEBbIM pacTBopoM (20,0 M x 2), cymar Hax Oe3BOIHBIM
cyabdarom Hatpus, QUIBTPYIOT M KOHLEHTPUPYIOT IMOJ BAaKyyMOM C IOJYYEHHEM OCTaTKa.
Ocrarok ouniaroT xpomarorpadueii Ha cunukarene (nerponeitnsiii s¢up/sTunanerar=10/1-3/1)
c NOJIyYE€HUEM 8-(1-sTokcuBunmN)-5-(((5-prop-2,3-nurnapodenzodypan-4-

WI)MeTUI)aMuHO)UMHa3o[ 1,2-clmupumuaun-2-kapoonurpun (100 mr, 264 mxmons, 34,1%
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BBIXOJl) B BUI€ KOPUYHEBOT'O TBEPIOTO BEIIECTBA.

'H SIMP (400 MI'u, CDCls) 6=8,21 (c, 1H), 7,88 (c, 1H), 6,87-6,80 (m, 1H), 6,66 (ax,
J=4,0, 8,4 'y, 1H), 5,80 (n, J/=2,4 I'u, 1H), 5,55 (wT, J=5,6 T'y, 1H), 4,81 (1, J=5,6 T'y, 2H), 4,63
(1, J=8,8 'y, 2H), 4,59 (n, J=2,4 ', 1H), 4,03-3,95 (m, 2H), 3,41 (1, J=8,8 'y, 2H), 1,44 (T, J=6,8
I'n, 3H).

K pacTBopy 8-(1-aroxcuBunmn)-5-(((5-prop-2,3-muruapodenzodypan-4-
WiI)MeTUI)aMuHO ) uMuaa3o[ 1,2-clnupumuaun-2-kapoonurpuna (100 mr, 264 mxmosb, 1,00 5kB.)
B JIXM (1,00 mi) nobasmsitor TOK (1,00 mur). Peakumonnyro cMech nepememuBaroT npu 25°C B
TeueHue | 4. PeakliMOHHYI0 CMeCh KOHLICHTPUPYIOT MOJ BAKYYMOM C MOJy4Y€HUEM 8-aleTui-S-
(((5-¢prop-2,3-muruapodenzodypan-4-mn)mernia)aMuHo )umunaszo| 1,2-cnupumunus-2-
kapOorutpmia (90,0 mr, 256 MkMOJIb, 97,2% BBIXOA) B BUAE€ KOPUYHEBOTO TBEPIOTO BELIECTBA.

'H AMP (400 MI'u, AIMCO-ds) §=9,16 (uic, 1H), 8,95 (¢, 1H), 8,44 (c, 2H), 6,98-6,91 (M,
1H), 6,71 (an, J=4,4, 8,8 I'y, 1H), 4,78 (c, 2H), 4,54 (1, /=8,8 I'y, 2H), 3,28 (T, J=8,8 'y, 2H),
2,72 (c, 3H).

K pacTBopy 8-auetmin-5-(((5-¢pTop-2,3-nurunpodensodypan-4-
WI)MeTHI)aMuHO)UMHa30[ 1,2-c|lmupumuaun-2-kapoonurpuna (50,0 mr, 142 mxmons, 1,00 5kB.)
B TT'® (2,00 M) nobasisirotr nu-mpem-0ytunaukapoonat (62,1 mr, 285 mkmonb, 2,005kB.) u
JIMAII (1,74 wr, 14,2 mxmonb, 0,10 3kB.). Peakimonnyro cMech nepemernuBarot npu 80°C B
TedeHrne | 4. PeakIMOHHYI0 CMeCh KOHLIEHTPHUPYIOT MOJ BAKYYMOM C TIOJYYE€HHEM OCTaTKa.
Ocrarox ounmaror npen-TCX (merponeiinbiii 3¢up/stunanerar=3/1) ¢ momyueHuem mpent-
Oytun  (8-amermn-2-rmanonmunasol 1,2-clmupumunus-5-mn)((5-gprop-2,3-muruapodenzodypan-
4-um)merun )kapOamata (40,0 mr, 88,6 MkMoITb, 62,3% BbIXON) B BUAE O€JI0r0 TBEPAOrO BEIECTRA.

'H SIMP (400 MT'u, JIMCO-ds) 5=8,87 (c, 1H), 8,60 (c, 1H), 6,83-6,77 (m, 1H), 6,64 (an,
J=3,6, 8,4 'y, 1H), 5,09 (c, 2H), 4,54 (1, J/=8,8 'y, 2H), 3,30-3,25 (M, 2H), 2,86 (c, 3H), 1,33 (c,
9H).

PactBop mpem-6ytun (8-anerni-2-unanonmunasol 1,2-clnupumuans-5S-un)((5-gprop-2,3-
auruapodensodypan-4-un)mermn)kapdbamara (30,0 mr, 66,5 mxkmonb, 1,00 3kxB.) B JIM®D-IMA
(209 wmr, 1,76 mmonb, 233 wmki, 26,5 skB.) nepememmuBator npu 100°C B TeuyeHwe 1 4.
PeakunoHHYI0 cMeCh KOHLIEHTPHUPYIOT O] BAKYYMOM C MOJTy4eHHeM ocTaTka. OCTaTOK OYUIIAIOT
npen-TCX (nerponeiinslii 3¢pup/sTunanerat=1/1) ¢ nonxyuenuem mpem-oytun (£)-(2-unaHo-8-
(3-(ammermnamuHoO))ak punont)umuaasol 1,2-cmupumuans-5S-un)((S-¢prop-2,3-
auruapodensopypan-4-un)mermn)kapdbamara (20,0 mr, 39,5 mxmonb, 59,4% BBIXOA) B BUAE
JKEJITOrO TBEPAOTO BELIECTBA.

'H SAMP (400 MI'u, CDCl3) =8,71 (c, 1H), 8,01 (i, J=12,8 T'u, 1H), 7,81 (c, 1H), 6,76
(g, J=12,0 T'y, 1H), 6,70-6,63 (M, 1H), 6,56 (nn, J/=4,0, 8,8 I'y, 1H), 5,12 (c, 2H), 4,56 (1, J=8,8
I'n, 3H), 3,28 (1, /=8,4 'y, 2H), 3,23 (c, 3H), 3,06 (c, 3H), 1,38 (¢, 9H).

MMPOMEXYTOYHOE COEJAUHEHHME C-18



K pacTBopy nuneirepuo-(2,3-nuneitrepuo-S-prop-2,3-nuruapodenzodypan-4-
wi)meranamuna (31,9 mr, 186 mxmonb, 1,20 3kB.) u 8-Opom-5-xnopumuaasof 1,2-cnupumuauH-
2-kapoonutpuna (40,0 mr, 155 mxmonb, 1,00 3xB.) B IM® (1,00 mu) nobasmsiror JJUDA (108
MK, 621 mxmonb, 4,00 5kB.) U cMech nepememuBaroT npu 85°C B teyenue 0,5 u. Cmech
KOHLICHTPUPYIOT PU MOHWKEHHOM JIABJICHUH C TIOJYYEHUEM OCTaTKa, KOTOPBIN BBUIMBAIOT B BOZY
(3,00 mi1) 1 mepemMeMBArOT B TeueHue 5 MuH. BonHyto (asy skcrparupyroT stunaneraroM (3,00
M1 X 3). OOBEOMHEHHYI0 OPTaHUYECKYIO (a3y MPOMBIBAIOT COJNEBBIM pacTBOpoM (3,00 mut x 2),
cymar ¢ 0e3BOAHBIM CyJbhaTOM HATPHsA, (QUIBTPYIOT U KOHLEHTPUPYIOT MPU TOHIKEHHOM
naBieHHH C rnonydeHueM  8-0pom-5-(((5-¢rop-2,3-auruapodensodypan-4-mn-2,3-d>)merni-
d>)amuno)nmunasol 1,2-clnupumunun-2-kapbonurpmia (25,0 mr, 63,7 mxmons, 41,0% BeIxox) B
BUzie OETIOro TBEPAOrO BEIECTBA.

'H SIMP (400 MI'u, CDCls) §=8,30 (c, 1H), 7,94 (¢, 1H), 7,93 (c, 1H), 6,83-6,76 (m, 1H),
6,64 (o, J=4,0, 8,8 ', 1H), 4,59 (wx, J=10,0 I'y, 1H), 3,33 (wpg, J=8,4 I'u, 1H).

MNPOMEXYTOYHOE COEAUHEHHME C-19

K pacrBopy 8-Opom-5-xmopumunasol 1,2-c|nupumunun-2-kapbonurpuna (40,0 mr, 155
MkMOJb, 1,00 3kB.) u (5-pTopbenszo[d][1,3]nrokcon-4-un)meranamuna (31,5 mr, 186 MKMOJIb,
1,20 skB.) B IM® (0,50 mi) nobasnsror JAUDA (54,1 mkn, 310 mxmonb, 2,00 5kB.). Cmech
nepememuBaroT rpu 85°C B Teuenue 0,5 u B atmocdepe azora. Cmech BbUMBAIOT B Boay (3,00
MJT) ¥ IEPEMEIINBAIOT B TeueHue 5 MUH. BomHyro ¢asy skcTparupyrot strnaneratoM (3,00 mi x
2). OObenMHEHHYIO OPTaHUYECKYHO (pa3y MPOMBIBAIOT COIEBBIM pacTBOpoM (3,00 mit x 2), cymmar
¢ 6e3BOIHBIM CyJIb(aTOM HATPUS, PUIBTPYIOT U KOHLEHTPUPYIOT MPH MOHMKEHHOM JIaBJICHUU C
MOJy4eHUEM 8-6pom-5-(((5-propbenso[d][1,3 Jauokcomn-4-wmn)mMe T )JaMuHo )Jumuaaso| 1,2-
¢ |mupumuana-2-kapoorutpmia (50,0 mr, 128 mMxmosb, 82,5% BBIXO) B BHJIE JKEJITOTO TBEPIAOTO
BEIIECTBA.

'H SIMP (400 MI'u, IMCO-ds) 6=8,92 (c, 1H), 8,567 (uic, 1H), 7,95 (c, 1H), 6,88 (an,
J=4,4, 8,4 I'u, 1H), 6,69 (nn, J=8,8, 10,4 I', 1H), 6,04 (c, 2H), 4,67 (g, J=2,0 'y, 2H).

MMPOMEXYTOUYHOE COEJUHEHHUE D-1
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Tunuunoe Ilpomexxyrounoe coenunenue D, IIpomexkyrounoe coenunenue D-1, moxer
MPUMEHATLCS [T CUHTe3a coequHenuit Qopmynbl I, rme R! sBnsercs nuszamenieHHbIM
reTepoapuiIoM. Cmech 3-metun-4-(4,4,5,5-rerpametin-1,3,2-nruokcaboponan-2-wmn)- 1 H-
nupasoja (370 mr, 1,78 mmounb, 1,00 2x8.), 2-fiognponana (907 mr, 5,33 mmounb, 533 Mk, 3,00
9K6.) 1 kapOoHata nesus (2,32 r, 7,11 mmons, 4,00 5x8.) B aueronutpuie (7,00 M) nmponyBaroT
a30ToM H 3ateM nepememnBaroT npu 90°C B TedueHue 4 4. PeakIMOHHYIO cMech QUIBTPYIOT U
KOHLIEHTPUPYIOT MPH MOHMKEHHOM JaBJIEHHH C MOJIyYeHHEeM OCTaTKa. HeounIneHHbI mpoayKT
OUYHIIAIOT XpoMaTorpadueii Ha KoJoHKe (neTposeinblil agup/sTunanerart, 1/0-3/1) ¢ nonydeHnem
cMmecu 1-uszonponmi-3-metin-4-(4,4,5,5-terpamerni-1,3,2-nuokcadoponan-2-un)nupasona (170
mr, 34,4% Bbxonm, 90,0% uwmcrora) u l-m3ompormi-S-merun-4-(4,4,5,5-rerpamernn-1,3,2-
nrokcaboponan-2-mun)nupaszona (170 mr, 34,4% Bbixon, 90,0% 4ucTOTa) B BUAE CBETIIO-KEITOTO
macna. JKXMC [M+1]: 251,4.

'H SIMP (400 MI'u, CDCls) 6=7,73 (c, 0,6H), 7,65 (c, 1H), 4,50-4,36 (m, 2H), 2,45 (c, 2H),
2,40 (c, 3H), 1,50-1,44 (m, 12H), 1,31 (c, 22H).

MMPOMEXYTOYHOE COEAUHEHHUE D-2
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Bropoe Tunuunoe Ilpomexyrounoe coequnenue D, IIpomexxyTounoe coenunenue D-2,

MOKeT TIPUMEHSThCS I CHHTe3a coenuHeHuii ¢popmynsl I rne R! ssnsercs rerepoapusom,
3aMeleHHbIM 1ByMs 3amectuTensmu R*. Cmech 5-O6poM-2-meTokcu-4-metunnupuausa (350 wmr,
1,73 mmonb, 1,00 2xs.), duc(munakonaro)mqudbopona (2,20 r, 8,66 mmonsb, 5,00 sx6.), auerata
kasusi (527 mr, 5,37 mmonb, 3,10 sxs.), Pd(dppf)Clz (127 mr, 173 mxmonsb, 0,10 5x8.) B TUOKCaHe
(5,00 mu) mponyBaroT azorom u nepemeruBaroT npu 90°C B Teyenue 3 4. OcTaTok pa3daBIisSIOT
stunaneratoM (3,00 mu) uw skcrparupyror stwiarneratoM (2,00 mun x 3). OObenuHEHHBIE
OpPTaHUYECKHE CJIOW TPOMBIBAIOT COJEBBIM pacTBOpoM (2,00 mu X 3), cymar Hax Oe3BOIHBIM
cyabdarom HaTpust, PUIBTPYIOT M KOHLIEHTPUPYIOT MPH MOHIKEHHOM JaBJIEHUH C TIOJY4YeHHUEM
ocraTka. HeouWImeHHBI TPOAYKT OYHMILIAIOT XpoMmaTtorpadueil Ha KOJIOHKE (MeTposeiHbIN
s¢up/s>tunanerar, 100/1-20/1) ¢ nonydeHnem 2-merokcu-4-meTmn-5-(4,4,5,5-rerpamern-1,3,2-
nuokcadoponan-2-wi)mupunnaa (150 mr, 546 mxmons, 31,5% Beixon, 90,6% uucrora) B BUIE
©eJIoro TBepAOTro BEIIECTBA.

'H AMP (400 MI'u, CDCl3) 6=8,47 (c, 1H), 6,51 (c, 1H), 3,93 (c, 3H), 2,45 (c, 3H), 1,33
(c, 12H).

IMPOMEXYTOYHOE COEAJUHEHHUE D-3
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Tperve TunuuHoe Ilpomexyrounoe coenunenue D, IIpomexyrouHoe coenunenue D-3,
MO’KeT MPUMEHSITCS I CUHTe3a coenuHenuit Gpopmynbl I unu gpopmymsl 11, rae R! spnsercs
reTepoapuiIoM, 3aMeIeHHbIM AByMs 3amectutensmu R*. Cmech nukionponankapbokcaMuIiHa-
HCI (5,00 r, 59,4 mmonb, 1,00 3kB.), atun 3-okcobyranoata (7,74 r, 59,4 mmons, 7,51 mi, 1,00
9KkB.), sTokcuaa Harpus (8,09 r, 119 mmous, 2,00 5kB.) B 3Tanone (500 Mi1) MPOAYBAIOT a30TOM U
3areM nepememnBaroT npu 25°C B Teyenue 12 4. OcraTok pactBopsitoT B Boze (25,0 mun) u pH
nosoasT o ~4 nobasnenwnem HCl (IM). Tlocne oxnmaxaenust no 5°C, TBepaoe BeIIeCTBO
cOOMparOT W Cymar TNpu TOHHXKEHHOM JaBJICHUH C TMOJYYEHHEeM 2-LIUKJIOMPOIUII-6-
mMeTimpumuauH-4-ona (4,00 r, 26,6 mmonb, 44,8% Bexon, 100% uucrora) B BHIe Oenoro
TtBepaoro BewmecTsa. XKX-MC [M+1]: 151,3.

'H AMP (400 MI', JIMCO-ds) 6=12,45 (c, 1H), 5,93(c, 1H), 2,07 (¢, 3H), 1,90-1,85 (m,
1H), 1,00-0,97 (m, 4H).

CwMmech 2-1kJonpomi-6-metuimupuMuanH-4-oga (4,00 r, 26,6 mmors, 1,00 3kB.), 6poma
(4,34 1, 27,2 mmonb, 1,40 mu, 1,00 5kB.), runpokcuna kamwms (1,49 r, 26,6 mmons, 1,00 5kB.) B Boge
(32,6 mum) nmepememuBatoT npu 25°C B Teuenune 2 4 B atmocdepe azora. Teepmoe BeliecTBO
GUIBTPYIOT C MONy4YeHHeM S-OpoM-2-IMKJIONPONUI-6-MeTUNInupuMuanH-4-ona (2,76 r, 9,31
MMoIib, 35,0% Bbxon, 77,3% uuctora) B BUAe Oenmoro TBepaoro Bemectsa. XKX-MC [M+3]:
231,0.

B cmech 5-Opom-2-umknonponun-6-meruanupumunui-4-ona (2,50 r, 8,44 mmoss, 1,00
5kB.) U aumerundpopmamuna (1,54 r, 21,1 mmomns, 1,62 mu, 2,50 skB.) B Tosdyone (36,9 mi)
A00aBJISIFOT IO KarisiM pacTBop okcuxyopuna ¢ochopa (1,57 r, 10,2 mmonb, 951 mxi, 1,21 3kB.)
B Tosyosie (9,20 mur) mpu 0°C. Cmecsk 3atem nepemernnBarot npu 25°C B Teuenue 3 4 B atMmocdepe
azora. Cmech BbUTHBAKOT B KapOoHat Hatpus (1,00M, 55,2 mi1) v 5KCTParupyrT 3TUIALETATOM
(10,0 Mt x 3). OObeAMHEHHYIO OPTAaHUYECKYIO a3y KOHLEHTPUPYIOT C IMOJTYYEHUEM COSTUHEHUS
5-6pom-4-xj10p-2-ruKonpomui-6-merunmupumuauia (2,31 r, 4,51 mmons, 53,5% Beixon, 48,4%
4HCTOTa) B BHIE skenToro macia. XKX-MC [M+3]: 249,1.

Cwmechb 5-Opom-4-xiop-2-uukinonponmi-6-metwinupumuanaa (2,31 r, 9,33 mmons, 1,00
9KkB.), 4-mMetunbdensoncynsponoruapasuaa (5,91 r, 31,7 mmons, 3,40 skB.) B xmopodopme (4,30
mut) nepemernuBaroT pu 90°C B Teuenne 16 4 B atmocdepe azota. TBepaoe BemecTso GUIbTPYIOT
U TpOMBIBAIOT auxyopMeraHoM (20,0 mm) ¢ monydeHuem N'-(5-Opom-2-LUKIONPONuI-6-
METUINHPUMHINH-4-111)-4-MeTusnoen3oncyabponoruapasuaa (1,60 r, 4,02 mmons, 43,1% BbIxOn,
99,8% uucrora) B Bune 6enoro Teepaoro Bemectsa. JKX-MC [M+3]: 399,2.

'H AMP (400 MI'u, AIMCO-ds) 6=10,08 (wc, 1H), 7,64 (n, J=8,4 I'u, 2H), 7,34 (n, J=8,0
I'n, 2H), 2,44 (uc, 3H), 2,37 (¢, 3H), 2,05-1,83 (M, 1H), 1,05-0,90 (m, 2H), 0,87-0,75 (m, 2H).

Cmech N'-(5-0poM-2-LuKIONpONUII-6-METUIITUPUMUINH-4-11)-4-
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meTmioen3oncynbhonoruapasuna (1,60 r, 4,02 mmoss, 1,00 3kB.) 1 BOZTHOTO KapOOHATA HATPHSI
(0,57M, 90,6 mi, 12,8 skB.) nepememupatot npu 90°C B Teuenue 1 u B atmocepe azora. Cmech
pazbaBisiroT sTHianeratoM (50,0 mu) U opraHudeckyr a3y OTAENSIOT M KOHLEHTPHPYIOT C
nojiyueHueM S-0pom-2-uuknonponui-4-merunnupumuauna (620 mr, 2,59 mmons, 64,6% BbIXOn,
89,2% uncrora) B Bune kopuaHeBoro macia. KX-MC [M+1]: 213,2.

'H SAMP (400 MI', CDCl3) §=8,49 (c, 1H), 2,56 (c, 3H), 2,25-2,08 (M, 1H), 1,19-0,99 (m,
4H).

Cwmechb 5-Opom-2-nmknonponui-4-merunnupumuaraa (580 mr, 2,43 mmonb, 1,00 3kB.),
4,45 5-rerpamerun-2-(4,4,5,5-rerpamerun-1,3,2-nuokcaboponan-2-mn)- 1,3, 2-nuokcaboposana
(863 wmr, 3,40 mmonb, 1,40 3kB.), anerata kamusi (715 mr, 7,28 mmonsb, 3,00 3xB.), u Pd(dppf)Cl,
(88,8 wmr, 121 wmxmonb, 0,05 skB.) B muokcade (5,00 M) TpoAyBarOT a30TOM M 3aTEM
nepememuBaroT npu 90°C B Teuenue 4 4 B armocdepe azora. Octatok pa3dasisiroT Bogoi (3,00
MIJI) M 3KcTparupyrT stananeratoM (2,00 mum x 3). OObenuHEHHbIE OPTaHUYECKHE CIIOH
NPOMBIBAIOT COJIEBBIM pacTBopoM (2,00 mut x 3), cymar Haj Oe3BOIHBIM CyJIb(paToM HaTpus,
(GUNBTPYIOT M KOHLUEHTPUPYIOT TMPH TOHWKEHHOM JaBJICHHMM C TOJYYEHHEM OCTaTKa.
HeounmenHslii NpoaykT oO4MIAlOT — Xpomartorpadueli Ha  KOJOHKE  (NETPOJICHHBIN
s¢up/s>tunanerar, 100/1-10/1) ¢ nonyuenuem 2-uukinonponui-4-mMeTmn-5-(4,4,5,5-terpameTi-
1,3,2-nuokcaboponan-2-win)nupumunuda (1,00 r, 1,92 mmons, 79,2% Bexon, 50,0% uucrora) B
BUJI€ )KENTOrO Macia.

'H AAMP (400 MI'u, CDCl3) §=8,73 (c, 1H), 2,62 (c, 3H), 2,27-2,14 (m, 1H), 1,34 (c, 12H),
1,18-1,13 (m, 2H), 1,07-1,01 (m, 2H).

MNPOMEXYTOYHOE COEJUHEHUE D-4

cl )O\
NKN 1.NaOMe NN

|
% 2. B,Pin,

B,

Yereeproe TunuyHoe [Ipomesxyrounoe coenunenue D, IIpomexxyTrounoe coenunenue D-
4, MOXeT MPUMEHSThCs Il CUHTe3a coequHenuii Gopmynsl I, rie R! siBisiercs rerepoapuiom,
3aMeleHHbIM AByMs 3amectutenamu RY. Cmech matpus (111 mr, 4,82 mmonb, 1,00 2x6.) B
metaHose (772 mr, 24,1 mmonb, 975 Mk, 5,00 sxs.) nepememuBarot npu 25°C B Tedenue 0,5 4.
K stomy pactBopy nmobasinsitotr S-6pom-2-xyop-4-metmnmupumunns (1,00 r, 4,82 mmons, 1,00
9K8.) U cMech nepememnuBaroT mpu 25°C B Teuenue 2 4. Peakiuro racsat nodasieHueM BOIbI (5
mi1). Bomayro dasy skctparupyroT stusaneratom (10,0 mit x 3), 1 00beIMHEHHYIO OPTaHUYECKYIO
¢daszy mpombiBarOT cojieBbIM pactBopoM (10,0 ma x 3), cymar Hax Oe3BomHbiM NaxSOs,
GUIBTPYIOT ¥  KOHLEHTPUPYIOT B BaKyyMe ¢ TMOJY4eHHEM  S-OpoM-2-MeTOKCH-4-
metmmpumunuHa (500 mr, 2,46 mmounb, 51,1% Bbixon) B Bune kpacHoro macia. JKXMC: [M+1]
203,1.

K pacrBopy 5-6pom-2-merokcu-4-mermnmupumununa (500 mr, 2,46 mmons, 1,00 2x8.),

4,4,5,5-rerpamerun-2-(4,4,5,5-rerpamerui-1,3,2-nuokcaboponan-2-mi)-1,3,2-nuokcaboposana
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(813 mr, 3,20 mmoub, 1,30 9xs.) u auerara kajws (483 mr, 4,93 mmoub, 2,005x8.) B arnokcane (5,00
mut) nobasisiror Pd(dppf)Cla (180 mr, 246 mxmonsb, 0,10 2x6.) mox azorom. IlonyueHHy0 cMech
nepememinBatoT npu 105°C B Teuenue 2 4. CMecb KOHLEHTPUPYIOT B BaKyyMe C MOJy4eHHEM
HEOYMIIIEHHOTO IpPOAYKTA, KOTOPBIH OYMIIAIOT Xpomarorpadueil Ha KOJOHKe (TeTposelHbIi
s¢up/srrunanerar, 1/0-1:1) ¢ nonyuenuem 2-merokcu-4-metmn-5-(4,4,5,5-rerpamerun-1,3,2-
nrokcaboponan-2-un)mupumuauna (150 mr, 539 mxmons, 21,9% Beixon, 90,0% uyucrora) B BUIE
KpPacHOr0 Macia.

'H AMP (400 MI', MeOD) 6=8,69 (c, 1H), 4,03 (c, 3H), 2,65 (c, 3H), 1,38 (c, 12H).

MNPOMEXYTOUYHOE COEAUHEHHUE D-5

)\o
N )§ 1. i-PrONa

%)\ 2. BoPiny Nl\/K
L

Br

IIstoe Tunmunoe Ilpomexyrounoe coepunenue D, IIpomexxytounoe coenuneHue D-5,
MOKeT TPHMEHSIThCS Ui CMHTe3a coenuHeHuii ¢popmynnl I, rne R! ssnsercs rerepoapuiom,
3aMelleHHbIM AByMs 3amecTutensimu R, K pactBopy uzonponanosna (869 mr, 14,5 mmons, 1,11
w1, 3,00 2x6.) B TI'® (10,0 mur) nobasnsrot nopuusimu NaH (578 mr, 14,5 mmons, 60,0% uncrora,
3,00 oxs.) mpu 0°C. Cmech nepementusarot npu 0°C B teuenue 0,5 4. ITocne nobasnenus S-Opom-
2-xnop-4-merunnupumuansa (1,00 r, 4,82 mmonsb, 1,00 2x6.) cmech nepemermbaroT mpu 25°C B
tederne 3 4. Cmech BpUTHBAIOT B BoAy (20,00 MiT) 11 BOIHYIO (pa3y 3KCTPArupyrOT STHIALETATOM
(20,0 Mt x 3). OOBenMHEHHYIO OPraHUYECKYIO (pa3y MPOMBIBAIOT COJIEBBIM pacTBOpoM (20,0 mur X
3), cymar Han Oe3BomHbIM NaxSO4, QUIBTPYIOT M KOHLEHTPUPYIOT C MOJyYeHHueM S5-Opom-2-
u30Mponokcu-4-merunnupumuanta (600 mr, 2,60 mmonb, 53,9% BbIXOA) B BUIE KEJITOr0 Macja.

K pactBopy 5-Opom-2-uzonpomnokcu-4-merunmupumuansa (300 mr, 1,30 mmons, 1,00
9K8.), 4,45 5-trerpamernn-2-(4,4,5,5-rerpametin-1,3,2-nuokcadoponan-2-mn)-1,3,2
nuokcabdoponana (429 mr, 1,69 mmonsb, 1,30 2x6.) u auerara kanus (255 mr, 2,60 mmogs, 2,00
9ke.) B auokcane (5,00 mur) nmobasmsror Pd(dppf)Clz (95,0 mr, 130 mMxmonb, 0,109x86.). Cmechb
nepememuBaroT pu 105°C B Teuenue 2 4 B armocdepe azora. CMech KOHIEHTPUPYIOT B BAKyyMe
C TIOJNYYEHHEM HEOUYHMINEHHOrO MPOMAYKTA, KOTOPbIH OYHMINAIOT Xpomarorpaduell Ha KOJOHKE
(nerponerinbiii 3dup/sTrnanerar, 1/1 - npuxmopmeran:meraHon, 10/1) ¢ mnonydeHuem 2-
U30MpOIoKCcH-4-MeTri-5-(4,4,5,5-terpamern- 1,3, 2-muokcaboponan-2-wn)mupumuausa - (60,0
mr, 216 mxmoib, 16,6% Bbixon) B Bune Oenoro macia. JKXMC: [M+1]279,3.

HPOME)KYTO‘IHOE COEAUHEHHE D-6
SO,Me

NaSMe 1. M -XMNBK
2 B,Pin,

IlTectoe Tunuunoe IIpomexyrounoe coenunenue D, IIpomexxyTounoe coenunenue D-6,
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MOYKET TPUMEHSThCS Ul CHHTe3a coemuHeHuit ¢opmynel I, rme R!' sBnsercs apusom,
3aMelneHHbIM aByms 3amectutensmu RY. K pactsopy 1-6pom-4-drop-2-metunbensona (1,00 T,
5,29 mmonb, 1,00 2x6.) B AM® (10,0 M) nodasmsror NaSMe (869 mr, 5,29 mmons, 1,00 2x6.).
Cwmecy mnepememmuBatroT npu 50°C B TeueHune 12 u. PeakimoHHYIO cMech pPas30aBISIIOT
stunaneraToM (50,0 Mit), 1 OpraHUYECKUi CJION MPOMBIBAIOT COJNEBLIM pacTBOpoM (40,0 mi x 3),
cymar Haj 0e3BOfHBIM Cynb(aToM HaTpusi, QUIBTPYIOT U KOHLEHTPUPYIOT MPU MOHMKEHHOM
JaBJIEHUH C moyydeHneM 1-Opom-2-merun-4-meruicynbhanuiadensona (900 Mr, HEOUHIIICHHBIH )
B BUJI€ CBETJIO-KEJITOrO BEIECTBA.

'H SIMP (400 MTI'u, MeOD) 6=7,42 (n, J=8,4 ', 1H), 7,17 (1, J=2,0 ', 1H), 6,97 (nx,
J=2,0, 8,4 'y, 1H), 2,45 (c, 3H), 2,35 (c, 3H).

K pactBopy 1-6pom-2-metun-4-metuncynbhanundenzona (900 mr, 4,15 mmors, 1,00 2x6.)
B JIXM (9,00 mi) noGassirot m-XITBK (1,43 T, 8,29 mmons, 2,00 2x6.) mpu 0°C. PeakunonHy0
cMmech nepemernuBaroT npu 25°C B Teuenne 2 4. PeakunoHHyr0 cMmech pasbdasisitor XM (20,0
MUT), IPOMBIBAOT HACHIII. BOIH. KapOoHaToM Kajiwms (20,0 mi x 3), coneBbiM pactBopoM (20,0 mi
X 2), ¥ OpPraHN4ecKyHo a3y KOHUEHTPUPYIOT MPU NOHUKEHHOM JaBJIEHUH C IIOJIyY€HHUEM OCTATKa.
HeounmenHslii NpoaykT oO4MIAlOT — Xpomartorpadueli Ha  KOJOHKE  (NETPOJICHHBIN
s¢up/s>tunanerar, 1/0-3/1) ¢ nonyuenuem 1-6pom-2-merui-4-meruncyibpormnden3ona (370 mr,
1,41 mmonsb, 34,0% Beixon, 95,0% drcToTa) B BUAe 0€JI0r0 TBEPAOro BEIeCTRa.

'H SIMP (400 MI'u, MeOD) 6=7,87 (n, J=1,6 T'u, 1H), 7,82 (n, J=8,4 I'n, 1H), 7,66 (nx,
J=2,0, 8,4 I'y, 1H), 3,12 (c, 3H), 2,50 (c, 3H).

Cwmecp 1-Opom-2-merun-4-metuncynbdonundensona (170 mr, 648 mxmons, 1,00 9xs.),
anerara kamus (127 mr, 1,30 mmouns, 2,00 sxs.), Pd(dppf)Cl (47,4 mr, 64,8 mxmoub, 0,100 2xs.)
u 4,4,5,5-rerpamerun-2-(4,4,5,5-rerpamerui-1,3,2-nuokcaboponan-2-mn)-1,3,2-
nrokcaboponana (247 mr, 972 mkmonb, 1,50 sxs.) B nuokcane (3,00 mMi1) IPOAYBAIOT a30TOM.
ITony4eHHyr0 peaknoHHy0 cMech nepememnBatoT npu 105°C B Teuenne 1 4. Cmech GuabTpyroT
U KOHLIEHTPHUPYIOT NPH MOHMKEHHOM JJABJIEHUH C MOJTyuYeHHeM ocTaTka. HeouHieHHbII MPOayKT
ounmarot npen-TCX (nerponeiinsiii 3gup/sTunauerar, 5/1) ¢ nonyyenuem 4,4,5,5-rerpameru-
2-(2-metun-4-mermncynbponmindennn)-1,3,2-quokcadoponana (110 mr, 338 mkmonb, 52,1%
BbIx0J, 90,9% uuctora) B Buae 6ecrperHoro macia. JKXMC [M+1]: 296,9.

MNPOMEXYTOUYHOE COEAUHEHHUE D-7

o QHG

1. NaBH,CN

2. B,Pin,
Br _B.

Cenpmoe TunuuHoe [Ipomexyrounoe coeaunenue D, IIpomexyrounoe coenunenue D-7,
MOYKET TPUMEHSThCS Ul CHHTe3a coemuHeHuit ¢opmynel I, rme R!' sBnsercs apusom,
3amereHHbIM 3amectutesieM R*. K pactsopy 1-(4-6pomdenun)stanona (1,00 r, 5,02 Mmoss, 1,00

ake.), mupponuanna (1,79 r, 25,1 mmonsb, 2,10 mi, 5,00 sxs.) B meranone (16,0 mi1) oOaBIsIFOT
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NaBH3CN (347 wmr, 5,53 mmons, 1,10 sxs.). Cmece nepemenusaroT npu 20°C B Teuenue 24 4. K
cmecu nobasnstorT Boxy (4,00 mut), u BoaHy (asy skctparupyrot stuinaneratoMm (5,00 mur).
OObenuHEeHHYI0 OpPraHUYecKyro (ha3y MPOMBIBAIOT COJIEBBIM pacTBOpoM (2,00 mut), cymar Hax
O6e3BogubiM  NazSOs,  QuUABTPYIOT W KOHLEHTPUPYIOT ¢  monydeHuem  1-[1-(4-
opompenmn ar Jmupponuanna (1,00 r, 3,93 mmons, 78,3% BBIXO)B BUAE XKEJITOTO Macia.

K pactBopy 1-[1-(4-6pomdennn)stun|nupponuauna (400 mr, 1,57 mmons, 1,00 2x8.),
4.4,5,5-rerpamermn-2-(4,4,5,5-rerpamerui-1,3,2-nuokcaboponan-2-min)-1,3,2-auokcaboponaHa
(799 wr, 3,15 mmonb, 2,00 sx8.) u auetata kanus (308 mr, 3,15 mmounb, 2,00 5x6.) B TUOKCAHE
(2,00 mn) pobasnstor Pd(dppf)Clz (115 mr, 157 mxmonb, 0,100 5x8.). PeaknmoHHYIO CMeCh
nepememuBaroT mpu 105°C B Teuenue 2 4 B armocdepe azora. CMech KOHIEHTPUPYIOT B BAKyyMe
C TOJly4YeHHEeM OcCTaTka. HeouwmeHHBIH NPOAYKT OYHMINAIOT Xxpomarorpaduell Ha KOJIOHKE
(nerponerinbiii 3dup/sTunanerar, 1/0-1/1) ¢ nmonydenuem 1-[1-[4-(4,4,5,5-terpamernn-1,3,2-
nuokcadoponan-2-wi)erun |3t | mupponuauHa (110 Mr) B Buae KpacHOTO Macha.

MNPOMEXYTOYHOE COEJUHEHUE D-8
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Br i-PrMgCl/n-BuLi

Bocemoe Tunnunoe Ipomexxyrounoe coeaunenue D, IIpomexxyTounoe coenunenue D-8,
MOKET MPUMEHSAThCS I CUHTe3a coemuHeHuii dopmynbl I, rneR! sBnsiercs rerepoapuiiom,
3aMeleHHbIM 1ByMs 3amectutensmu RY. K pactsopy #-6ytunmurus (2,50M, 1,80 mi, 1,00 oxs.)
n00aBJSIIOT MO KAaIUISIM B TedeHue ofgHoit MuHyThl K #-PrMgCl (2,00M, 1,12 mu, 0,500 5x6.) in
TI'® (12 mn) mpu 0°C B armocdepe a3ora. Cmech nepemernnBaroT npu 0°C B TeueHue 5 MuH,
3areM H00aBistoT 5-Opom-4-xiop-2-merokcunupunud (1,00 r, 4,50 mmons, 1,00 2x86.), 3aTem
cmech mnepememmBaoT npu 0°C B Teyenue 45 muH. K stomy pactBopy moOaBisiroT 2-
usonponokcu-4,4,5 5-rerpamerun-1,3,2-nuokcadboponan (836 mr, 4,50 mmonb, 917 mxiu, 1,00
9K8.), U CMECh TIEPEMELITUBAIOT B TeueHHe eme 15 MuH, 3aTeM nepemennBarot npu 20°C B TeueHue
3 4. PeakIImOHHYIO CMeCh racsat 100aBJIeHHEM HACBILI. BOAH. XJjopuaa amMonus (20,0 mi) mpu
20°C w skctparupyroT strianeratoMm (20,0 ma x 3). OObeanHEHHBIE OpPraHUYECKHUE CIIOU
NPOMBIBAIOT CoJeBbIM pacTtBopoM (10,0 mur), cymar Han Oe3BOAHBIM Cyib(aTOM HaTpHs,
(UIBTPYIOT U KOHLEHTPUPYIOT P MOHIKEHHOM JaBJICHUH C MTOJTy4eHHEeM 4-XJI0p-2-METOKCH-5-
(4,4,5,5-terpamermi-1,3,2-nuokcadoponan-2-mwin)nupununa (1,00 r, 3,71 mmons, 82,5% BbIxon) B
BUZIE CEPOTO TBEPIOTO BEIIECTBA, KOTOPOE MPUMEHSIIOT Ha CIIEAYIOUIel cTanuu 0e3 najapHenmei
OYHCTKH.

'H SAMP (400 MI'y, CDCls) 6=8,47 (¢, 1H), 6,77 (c, 1H), 3,97 (c, 3H), 1,38 (c, 12H).

MMPOMEXYTOYHOE COEAUHEHHUE D-9
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HN-N )\ N-N
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Hessitoe TunmuuHoe IIpomexytounoe coenunenue D, IIpomexxyTounoe coequnenue D-9,
MOKeT TIPHMEHSIThCS Ui CHHTe3a coenuHeHuii ¢popmynsl I, roe R! ssnsercs rerepoapusom,
3aMELIEHHbIM TpPEMsl 3aMECTUTESIMU R* Cwmech 3,5-mumernn-4-(4,4,5,5-rerpamerun-1,3,2-
nrokcaboponan-2-mn)-1H-nupasona (100 mr, 450 mxmosnb, 1,00 3kB.), uzonpomuwnitonuaa (306
mr, 1,80 mmonb, 180 mkn, 4,00 3kB.) u kapObonata unesust (587 mr, 1,80 mmornb, 4,00 3kB.) B
aneronutpuiie (3,00 MT) mponyBarOT a30TOM U 3aTeM rnepememnnBatoT npu 65°C B TeueHue 4 4.
Cmech QUIBTPYIOT, U PACTBOPHUTENb YAAISIOT 6 6aKyyMe C TOJIy4eHueM |-m3ompomnmi-3,5-
numetin-4-(4,4,5,5-terpamerun-1,3,2-nuokcaboponan-2-win)nupazona (100 mr, 368 MkmoIb,
81,8% Bbxox, 97,3% uucrora) B Buae 3eseHoro macia. JKX-MC [M+1]:265.

MNPOMEXYTOYHOE COEMHEHHUE D-10
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2. B,Pin,

Hecaroe Tunnunoe IIpomexyrounoe coennnenue D, ITpomexyTounoe coequnenue D-10,

MOKET TIPUMEHSTBCS I CHHTe3a coenuHeHuii popmynnl I, rne R! sBnsercs rerepoapuiom,
3aMelleHHbIM ByMs 3amectutesisimu R*. Cmeck 3-6pom-6-rop-2-metunupuauna (1,00 T, 5,26
mmosb, 1,00 9x6.) u N-merunmunepasuna (685 wmr, 6,84 mmonb, 759 wmka, 1,30 9xe.)
nepememuBatroT npu 110°C B Teuyenwe 12 4. Cmech paszbaisitoT sTminaneratom (50,0 i),
NPOMBIBAIOT COJIeBbIM pacTBOpoM (20,0 mit x 3), cymat Hax O6e3BogHbM NaxSOy, GUIbTPYIOT U
KOHLICHTPUPYIOT ¢ mojiydeHuem 1-(5-0pom-6-merun-2-nupuamn)-4-merwinunepasusa (1,10 r,
4,07 mmonb, 77,4% BBIXOM) B BUJIE *KeJNTOro TBepaoro Bemectra. JKXMC [M+1]: 272,1.

K pacrBopy 1-(5-Opom-6-meTrn-2-nmmpunni)-4-merunnunepasuna (400 mr, 1,48 Mmodb,
1,00 9K8.), 4,45 5-rerpamerun-2-(4,4,5,5-rerpamerin-1,3,2-nuokcadoponan-2-mn)-1,3,2
nuokcadoponana (752 mr, 2,96 mmons, 2,00 sx6.) u anerara kanus (291 mr, 2,96 mmors, 2,00
9k6.) B nuokcane (2,00 mu) nobGasmsror Pd(dppf)Cly (108 wmr, 148 mkmons, 0,100 9xs.).
Peakunonnyro cmece nepememmBarotr rnpu 105°C B Teuenue 2 4 B armocdepe azora. Cmech
KOHLIEHTPUPYIOT B BaKyyMe C MOJy4eHHEM OcTaTka. HeouMIeHHbI MPOAYKT OYMINAIOT Iper-
TCX (AXM/MeOH=10/1) ¢ mnonyueHuem coeanHenus |-metun-4-(6-merun-5-(4,4,5,5-
teTpameTui-1,3,2-nunokcaboponan-2-um)nupuane-2-mwi)nunepazuda (210 mr, 662 MKMOIb,
44 7% BbIx0n) B BUAe kopuuHeBoro macia. XJKXMC [M+1]: 3183,

MNPOMEXYTOYHOE COEAUHEHHUE D-11
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Opnunnanuatoe TunuvHoe I Ipomesxxyrounoe coequnenue D, IIpomexxyTounoe coearHeHne
D-11, MOXeT MpUMEHSAThLCS 11 CUHTe3a coeiuHennii popmyiel I, roe R! sensercs rerepoapunom,
3aMEILEHHBIM TPEMsl 3aMECTUTEIIIMU R* K pactBopy 3,5-numernn-4-(4,4,5,5-rerpamerun-1,3,2-
nrokcaboponan-2-wn)- 1 H-nupazona (100 mr; 450 mxmonb, 1,00 3kB.), (25)-2-MeTHiokcupaHa
(392 wmr; 6,75 mmonb, 473 Mk, 15,0 5kB.) nodaBisitoT kapOoHart uesus (29,3 mr, 90,1 mxmoub, 0,20
5KkB.). Peakimonnyto cmech nepementuarot npu S0°C B TedueHue 16 4 U 3aTe€M KOHLEHTPUPYIOT
NO/I BAKYYMOM C MONydyeHHeM octarka. HeounimenHsiii octatok oummaroT mnpen-TCX (SiOg,
NEeTPOJIeHHbII s¢up:sTrnanerar=1:1) c noiyuenuem(25)-1-[3,5-numernn-4-(4,4,5,5-
TeTpameTu-1,3,2-nuokcadboponan-2-un)nupason- 1 -mwi|nponan-2-ona (56,0 mr, 44,4% BbIxOn) B
Buzie skenroro macna. JKXMC [M+1]: 281,3.

NMPOMEXYTOYHOE COEIUHEHHUE D-12
I

N_O
1. aMmeTuUNaMnH
FATY
B,Pin, cl
"N
HO OH

HBenanuaroe tunudHoe IIpomexyrounoe coenunenue D, IIpomexxyTouHoe coequHeHue
D-12, MOeT NpUMEHSThCS sl CHHTe3a coequHeHuit gopmynel I, rome R sBnsercs apumowm,
3aMeleHHbIM Byms 3amectutensmu R*. K pactBopy 4-6pom-3-xnopGensoiinoit kucaots! (300
mr, 1,27 mmonb, 1. 00 skB.), AUDA (490 mr, 3,79 mmonb, 660 mkn, 3,00 3xB.) u N, N-
mumetminamuHa (2,00M B TI'®, 1,27 ma, 2,00 skB.) B AM® (3,00 mi) nodasmsiror TATY (727 wmr,
1,91 mmons, 1,50 5kB.). CMech nepemMelnBaoT IpU KOMHATHON TeMIiepaType B TeueHue 2 4, u
pPEaKIHMOHHYI0 CcMechb 3areM racsaT noOammeHueMm Bombl (15,0 mur). Cmech BSKCTparupyroT
auxyopmeTraroM (20,0 mut X 3). OObeAMHEHHBIH OPraHUYECKHUH CJIOH MPOMBIBAIOT BOAoH (30,0 Mu1)
U KOHIICHTPHPYIOT C TOJyYEeHHEM HEOYMIIeHHOH cmecu. [lonydeHHBIH OCTAaTOK OYHUINAOT
xpomarorpadueii Ha kosorke (Si02, nerponerinbiii d3¢pup/sTrnanerar=5/1-2/1) ¢ nonyueHuem 4-
opom-3-xyop-V, N-numerundensamuna (430 mr, 983 mxmons, 77,0% Bbxox, 60,0% uucrora) B
Buze Oesoro TBepaoro Bemectsa. JKXMC [M+1]: 264,0.

'H AMP (400 MTI'u, CDCl3) §=7,67 (n, J=8,2 T'u, 1H), 7,53 (n, J=1,6 T'y, 1H), 7,18 (ux,
J=2,0, 8,4 'y, 1H), 3,11 (c, 3H), 2,99 (c, 3H).

K pactBopy 4-0pom-3-xmop-V, N-mumerunoensamuaa (150 mr, 343 mxmonb, 1,00 5kB.),
4.4,5,5-rerpamerun-2-(4,4,5,5-rerpamerun-1,3,2-nuokcaboponan-2-mn)-1,3,2-nuokcaboposana
(870 wr, 3,43 mmounb, 10,0 3kB.) u arerata kanus (67,0 mr, 683 Mkmoinb, 2,00 5kB.) B TUOKCaHE
(10,0 M) nobasnsrot Pd(PPhs)2Cl2 (24,0 mr, 34,2 mxmonb, 0,10 5kB.). Cocya mpOMBIBaIOT a30TOM
u cmech nepememnBaroT pu 100°C B Tedyenne 1 4. PeakIIMOHHYIO CMECh OXJIAXKIAIOT 0 KT U
¢unerpyror  uepe3s  cmoit  Llemura.  Oumctka  mpen-TCX  (Si02,  merponeinbii

s¢up/sTunanerar=2/1) naer [2-xnop-4-(mumernnkapoamonn)perun]oopoHoByro kuciaoty (200
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MT) B BUZE JKkenToro Tepaoro semecrsa. JKXMC [M+1]: 228,0.

MMPOMEXYTOYHOE COEIMHEHHE D-13

|
N

~

1. AUMETUNaMUH
TAEH

BoPin, o o

Tpunanuaroe Tunuunoe IIpomexyrounoe coenunenune D, IIpomexxyTouHoe coeanHeHne
D-13, MOXeT MpUMEHSThCS ANl CHHTe3a coequHeHmii Gopmynel I, rme R sBnsercs apumowm,
3aMelleHHbIM AByMs 3aMectutensmu RY. Cmech 4-6pom-3-metunbenszanbaeruaa (500 mr, 2,51
MMoJib, 1,00 3kB.) u NV, N-mumetunamuna (2M B TT'®, 6,3 mi1, 12,6 mMoub, 5,00 3KB.) B MeTaHOJIE
(10,0 wmn) mnepememuBator mnpu 40°C B  Teuenne 30 wmuH.  3areM  A00aBISIOT
Tpuanetokcuboprunpun Harpus (1,60 1, 7,54 mmons, 3,00 5kB.), U CMeCh MEPEMELINBAIOT B
TeueHue eme 3 4. PacTBOp KOHIEHTPHUPYIOT MPHU MOHMKEHHOM JIaBJICHUH C MOJYYEeHHEM OCTaTKa.
Heounmiennslii  OCTaTOK  OYMINAIOT  Xpomarorpadueil Ha  KOJOHKE  (NETPOJNEHHBIN
s¢up/stunanerar=1/0-0/1, 3arem nuxnopmeran/metanon=20/1-10/1) ¢ nonyuenuem 1-(4-6pom-3-
metundernn)-N, N-numernnmerasnamusa (570 Mr) B BUie KOpUUHEBOTO Macia.

'H AMP (400 MI'u, CDs0D) 6=7,61 (n, J=8,0 ', 1H), 7,38 (1, J=1,6 'y, 1H), 7,16 (an,
J=1,6, 8,0 I', 1H), 3,96 (c, 2H), 2,63 (c, 6H), 2,42 (c, 3H).

Cwmech 1-(4-6pom-3-merwindenmn)-N, N-gumermnmeranamuna (470 mr, 2,06 mmons, 1,00
9kB.), 4,4,4'4'5,5,5",5"-okramernn-2,2'-61u(1,3,2-nuokcaboponana) (785 mr, 3,09 mmouns, 1,50
9KB.), auerara kanus (404 mr, 4,12 mmons, 2,00 3xB.) u Pd(dppf)Clz (151 mr, 206 mxmons, 0,100
9kB.) B auokcane (8,00 mu) mpoxysaroT azoroMm u nepemewmnBatot npu 105°C B Teuenue 2 u.
CMech KOHLEHTPUPYIOT MPU MOHM)KEHHOM JIaBJICHUHU C MOJIy4yeHHeM ocTaTka. OCTaToK OYUIIAIOT
xpomarorpadueli Ha konoHke (auxnopMeran/mMetanon=50/1-10/1) ¢ monyuenuem N, N-numeTu-
1-[3-meTun-4-(4,4,5,5-rerpamerun-1,3,2-muokcaboposan-2-wn)penmi [metanamura (70,0 wr,
185 mxmonb, 8,99% Bbixon, 72,8% uuctora) B Buae kopuuneBoro macia. JKXMC [M+1]: 275,6.

MNPOMEXYTOYHOE COEJAWHEHUE D-14

"’J%
Br 4. NH; Bg
Q . o

S 2. BzPInz %

9% HaN

UYerpipHaguaroe tunuuHoe IIpomexxyrounoe coenunenne D, IIpomexyrounoe
coenunenue D-14, MOxeT MPUMEHSATLCS [T CUHTe3a coenuHenuii popmynn I, rae R! sensercs
apuoM, 3aMelleHHbIM ofHUM 3amecTuteneM RY. K pactsopy 4-6pombeH30mcynbhOHUIXIOpUIA
(200 mr; 783 mxmodb, 1,00 3kB.) B TT'® (2,00 mi) nobasmsror ammuak (7N 8 MeOH, 224 Mk,
1,57 mmons, 2,00 5kB.). Peakunonnyro cmech nepemermnsarot npu 25°C B teuerne 30 mus. Cmech
KOHLIEHTPUPYIOT B BaKyyMe C IOJY4YEHHEM OCTaTKa, KOTOpbIH BbuIMBAOT B BOxmy (10,0 mu).
Bonnyto ¢a3zy sxctparupyrot strnaterarom (10,0 M X 3) 1 00beIMHEHHYIO0 OpraHudeckyro (asy

IPOMBIBAIOT CoJeBbIM pacTBopoM (3,00 ma X 3), cymar ¢ 0e3BOAHBIM Cynb(}aToM HaTpus,
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(GUIBTPYIOT W KOHLUEHTPHUPYIOT ¢ mosyueHueMm 4-6pombensoncyiabporHamuna (180 wmr, 762
MKMOJIb, 97,4% BBIXON) B BHIE OEJIOTO TBEPAOTO BELIECTRA.

'H SIMP (400 MI'u, IMCO-ds) 6=7,82-7,72 (m, 4H), 7,46 (c, 2H).

K pactBopy 4-Opombensoncynbponamuna (100 mr, 424 mxmons, 1,00 3xB.) u 4,4,5,5-
teTpameTun-2-(4,4,5,5-rerpamerun-1,3,2-auokcaboposan-2-un)-1,3,2-nuokcaboponana (129 mr,
508 mxmoib, 1,20 5kB.) B AMCO (2,00 M) nobassirot anerat kanus (83,1 mr, 847 mxkmons, 2,00
5kB.) 1 Pd(dppf)Cl2 (31,0 mr, 42,4 mxmoib, 0,10 5kB.) B atMochepe azora. Cmech nepeMennBaroT
npu 80°C B TeueHue 3 4 ¥ 3aTeM KOHLIEHTPUPYIOT 0] BAKYYMOM C MoJy4eHHeM octaTka. OcTaTok
BbUTHBaOT B Boxy (10,0 mu), u BomHyro (hasy skcrparmpyroT stuinaneratom (10,0 ma x 3).
OObeqMHEHHYIO OPraHMYECKYI0 (Pa3y MpOMBIBAIOT COJIEBBIM pacTBOpoM (5,00 M x 3), cymiar ¢
0e3BOAHBIM CyNb(paTOM HATpus, (QUIBTPYIOT U KOHLUEHTPHPYIOT C mnoaydeHueM 4-(4,4,5,5-
teTpameTui-1,3,2-nuokcaboponan-2-un)oenszoncynbdponamuna (95,0 mr, 336 mxmonb, 79,2%
BBIXO]]) B BU/I€ KPACHOTO TBEPJOTO BEIIECTBA.

'H SIMP (400 MI'y, CDCls) 6=7,96-7,88 (m, 4H), 7,26 (c, 2H), 1,35 (c, 12H).

HNPOMEXYTOUYHOE COEAUHEHUE D-15
cl O/\/OMe
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K pactBopy 2-merokcustaHona (236 wr, 3,10 mmomb, 245 wmxi, 1,50 9x8.) B
terparuapodypane (2,00 mn) nopuusimu nodapnsiroT rugpun Hatpus (99,3 wmr, 60,0%, 2,48
MMmoJtb, 1,20 9x6.) mpu 0°C. CMmech nepemMeIuBaroT Npu 3TON TeMIiepaType B TeueHue 45 MuH,
3aTeM IO KaIusiM N00aBisOT S-0poM-2-xiopnupumunnH (400 mr, 2,07 mmons, 1,00 sxs.) npu
KOMHaTHOW Temriepatype. IlomydeHHyo cMech nepememuBaroT B TedeHue eue 4 4. Cmech
(UIBTPYIOT M KOHLEHTPUPYIOT B BaAKyyMe C rostyueHreM octatka. Ocratok ounmarot npen-TCX
(meTposneriHbIi sa¢up/atunanerat=10/1) c MOJIy4eHUEM 5-6pom-2-(2-
MeTOKCUITOKCH)upumuarHa (150 mr, 644 mkmonb, 31,1% BbIXOA) B BUme Oe0oro TBEpAOTro
BEIIECTBA.

'H SIMP (400 MTI'u, CD30D) 6=8,54 (c, 2H), 4,42-4,37 (m, 2H), 3,68-3,62 (M, 2H), 3,30
(c, 3H).

Cwmecp 5-Opom-2-(2-merokcuaTokcu)mupumuanaa (150 mr, 644 mxmons, 1,00 9xs.),
4,45, 5-rerpamerun-2-(4,4,5,5-rerpamerun-1,3,2-nuokcaboponan-2-mn)-1,3,2-nuokcaboposana
(327 wr, 1,29 mmons, 2,00 sxs.), auerata kauus (126 mr, 1,29 mmons, 2,00 sxs.), Pd(dppf)Cla
(47,1 mr, 64,4 Mmxmonb, 0,10 5xs.) B tuokcane (1,00 M) mpoAyBarOT a30TOM, MIEPEMEIINBAIOT TPU
100°C B Teuenme 2 4. PeakUMOHHYIO CMeChb (UIBTPYIOT U KOHLEHTPUPYIOT B BaKyyMe C
nonyueHuem ocratka. Ocrarok ounmaroT npen-TCX (merponeitasiii a3¢up/sTunanerat=1/1) ¢
MOJIy4YEeHUEM 2-(2-MeTOKCU3TOKCH)-5-(4,4,5,5-Terpamerni-1,3,2-nuokcaboposnan-2-
win)mupumunuHa (130 mr, 464 mxmonb, 72,1% BbIXON) B BUJE JKEJITOTO Macla.

'H SIMP (400 MI', CDCl3) §=8,83-8,79 (m, 2H), 4,61-4,54 (m, 2H), 3,82-3,76 (m, 2H),
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3,44 (c, 3H), 1,36 (c, 12H).
MPOMEKYTOYHOE COEJWUHEHHUE D-16

HO o_ .0
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K pacrBopy stunenrnukons (310 mr, 5,00 mmons, 280 mkn, 2,00 2xs.), 5-Opom-4-
MeTHIMUPUAUH-2-kapOanbaeruga (500 mr, 2,50 mwmonb, 1,00 2x8.) B Tomyome (20,0 mu)
NO0ABJSIIOT A-TONYOJCYIb(POHOBYKD Kuciory (47,6 wmr, 250 mxmonb, 0,10 sxs.). Cwmech
nepememnBatoT rnpu 110°C B Teuenue 12 4 u 3aTeM KOHLIEHTPUPYIOT B BaKyyMe C MOJy4YeHHEM
ocratka. Ocrarok ouumarT Xpomarorpadueii Ha kojoHke (Si02, meTposeHbIH
s¢up/stunanerar=1/0-5:1) ¢ monyuenunem S-Opom-2-(1,3-nuoxconan-2-mi)-4-MeTHIHPUINHA
(320 wmr, 1,24 mmonb, 49,6% BBIXON) B BUIE OECIIBETHOIO MaCa.

'H SAMP (400 MT'u, CDCls) §=8,64 (c, 1H), 7,42 (c, 1H), 5,80 (c, 1H), 4,19-4,14 (m, 2H),
4,10-4,05 (M, 2H), 2,42 (c, 3H).

K pactBopy 5-0pom-2-(1,3-auokconan-2-wn)-4-metunnupuansa (300 mr, 1,23 mMmods,
1,00 2x6.) B nuaTriioBoM 3¢gupe (20,0 M) nobasnstot #-Oytwnuruii (2,5M, 737 mx, 1,50 2xa.)
npu -78°C B atmocdepe asora. Cmeck nepememmaroT npu -78°C B Teuenue 0,5 4, 3arem
no0aBIsIOT 2-u30nponokcu-4,4,5,5-rerpamerun- 1,3, 2-nuokcadoponan (457 mr, 2,46 mmors, 501
MKJL, 2,00 2x6.). Cmech HarpeBaroT 10 0°C u nepememuBaroT B TedeHue eme 1,5 4. Cmech racsat
Bomoit (15,0 ™M), W TONMY4YEeHHYIO CMeChb SKCTparupyroT stujanerarom (20,0 mum X 2).
OObenuHEHHYI0 OpraHu4ecKyr ¢asy Ccymar Hajg cyapharoM HaTpus, QHIBTPYIOT H
KOHLIEHTPHUPYIOT NPH MOHUKEHHOM IaBJICHUU C mojy4yeHueM 2-(1,3-anokconan-2-min)-4-mMeTui-
5-(4,4,5,5-terpameruin-1,3,2-nuokcaboposian-2-wi)nupuantda (150 Mr, HEOYHIIEHHbII) B BHIE
skentoro macna. JKXMC [M+1]: 292,15.

NPOMEXYTOYHOE COEJUHEHHUE D-17
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Br B,

Cwmech mapadopmanbaeruaa (350 mr, 3,63 mmonb, 2,20 sxs.) B meranosie (1,00 mu)
nepememuBaroT npu 60°C B Teuenue | u u 3arem oxnaxpator 1o 40°C. K cmecu noGaBnsroT
AcOH (1 kammo) u 6-6pom-1,2,3 4-rerparunpousoxunonut (350 mr, 1,65 mmons, 1,00 sxs.),
3areM NaCNBH3 (114 mr, 1,82 mmons, 1,1 3kB.). Cmech nepememnusaroT ripu 40°C B Teuenne 1 1
U 3aTeM QWIBTPYIOT U KOHLIEHTPUPYIOT B BaKyyMe C MosiydyeHueM octaTka. OCTaTOK OYHUIIAI0T
npen-TCX (nerponeitnsiit 3¢pup/sTunaunerar=2/1) ¢ nonyderuem 6-6pom-2-mMeTui-3,4-TUruapo-

1 H-uzoxunonuHa (360 mr, 1,59 mmonb, 96,5% BbIXOA) B BUIE JKEITOTO Macia.
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'H SIMP (400 MI'u, CDs0D) 8=7,32 (c, 1H), 7,28 (nn, J=2,0, 8,4 I';, 1H), 7,00 (n, J=8,0
I'u, 1H), 3,57 (¢, 2H), 2,94 (T, J=6,0 'y, 2H), 2,75-2,72 (m, 2H), 2,46 (c, 3H).

Cwmecp 6-Opom-2-metnin-3,4-quruapo- 1 H-nzoxunonuna (220 mr, 973 mxmods, 1,00 oxs.),
4,4,5,5-rerpamerun-2-(4,4,5,5-rerpamerun-1,3,2-nuokcaboposnan-2-mi)-1,3,2-nuokcaboposana
(494 wr, 1,95 mmonb, 2,00 sxs.), auerata kaius (191 mr, 1,95 mmons, 2,00 sxs.), Pd(dppf)Clz
(71,2 wmr, 97,3 mxmonb, 0,10 9x6.) B muokcane (3,00 M) HpPOAYBAIOT a30TOM H 3aTeM
nepememnBaroT npu 100°C B Teuenne 2 4. Cmech GUIBTPYIOT U KOHLEHTPUPYIOT B BaKyyMe C
nonyyeHuem ocratka. Ocrarok ounmarT npen-TCX (merposeinsiii 3¢up/sTunanerat=2/1) ¢
MOJly4eHHUEM 2-metun-6-(4,4,5,5-rerpametui-1,3,2-nuokcaboponan-2-mn)-3,4-quruapo-1H-
n30xuHOIMHA (150 Mr, HEOUYHIEHHBIN) B BUE OEJIOrO TBEPAOTO BEIIECTRA.

MNPOMEXYTOUYHOE COEJJUHEHHUE D-18
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K pactBopy 6-0pom-1,2,3,4-rerparunpounsoxunonnna (400 mr, 1,89 mmons, 1,00 2x6.) B
terparuapodypane (2,00 mi) npobaemsror BocoO (617 wr, 2,83 mmonb, 1,50 5x6.) u
auMeTwiaMuHonupuanH (46,1 mr, 377 mxmons, 0,20 oxe6.). Cmece nepemenmmBarot npu 25°C B
Te4eHue 3 4 U 3aTeM QUIBTPYIOT U KOHLIEHTPUPYIOT B BaKyyMe C MosyueHueM ocratka. OcraTok
OUMINAIOT xpoMmaTorpadueii Ha kojoHke (Si0z, merposelinbiii >¢up/sTunanerar=20/1-3/1) ¢
nojiydeHueM mpem-0ytun 6-0pom-3,4-nurunpo-1H-uzoxunonun-2-kapobokcunara (150 mr, 480
MKMOJTb, 25,5% BbIXON) B BUE OEIOTr0 TBEPIOTO BEIIECTBA.

'H SAMP (400 MI', CDsOD) 6=7,38-7,32 (m, 2H), 7,07 (n, J=8,0 ', 1H), 4,52 (1uc, 2H),
3,64 (T, J=6,0 I'y, 2H), 2,84 (T, J/=6,0 I'yy, 2H), 1,51 (c, 9H).

Cwmecw mpem-0yTtin 6-6pom-3,4-qurunpo- 1 H-uzoxuHonaun-2-kapookcunara (140 mr, 448
MkMoJib, 1,00 sxs.), 4,4,55-rerpamerun-2-(4,4,5,5-terpamerin-1,3,2-auokcadboponan-2-ui)-
1,3,2-nuokcaboponana (228 mr, 897 mkmosib, 2,00 2x4.), Pd(dppf)Cl» (32,8 mr, 44,8 mxmons, 0,10
9xe.), auerata kajus (88,0 mr, 897 mkmoub, 2,00 sxs.) B nuokcane (1,00 Mi1) MpoOayBarOT a30TOM
u 3areM nepememmBaroT npu 100°C B teuenne 2 4. Cmech QUIBTPYIOT U KOHLEHTPHPYIOT B
BakyymMe ¢ mnoaydeHueM ocratka. Ocratok oummaror npen-1CX  (metponedHbii
s¢up/s>Tunanerar=2/1) v MOJTyYeHUEM mpem-0y T 6-(4,4,5,5-retpamerun-1,3,2-
nrokcaboponan-2-mn)-3,4-muruapo- 1 H-uzoxunonnu-2-kapbokcunata (100 mr, 278 Mkmonb,
62,1% BBIXOZ) B BUE KEITOrO Maca.

'H SIMP (400 MI', CD30D) §=7,58-7,54 (m, 2H), 7,13 (n, J=8,0 ', 1H), 4,58 (uc, 2H),
3,65 (wr, J=6,0 I'u, 2H), 2,84 (1, J=6,0 ', 2H), 1,35 (c, 12H), 1,19 (wc, 1H), 1,22 (c, 9H).

MNPOMEXYTOYHOE COEJAWUHEHHME D-19
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1. (CHO),

2. szil’lz
Br :N

Cwmech mapadopmanbaeruaa (133 mr, 4,42 mmonb, 122 mka, 10,0 5KB.) U METHJIOBOTO
cnupTa (1,00 mut) nepemermatot npu 60°C B Teuenue 1 4 u 3atem oxnaxaaroT 10 0°C. K cmecu
N00aBISIOT yKCycHyK kuciory (52,5 wmr, 874 wmxmonb, 0,05 mu, 1,98 3xB) u 2-(4-
opomdpenmn)mupponuan (100 mr, 442 mxmonb, 1,00 3kB.). CMech niepeMeIBaroT B Te4eHue 1 9
IpU KOMHATHOH TeMmreparype, 3ateM 1o0aBisoT ranodopruapun Hatpus (83,4 wmr, 1,33 Mmoub,
3,00 5kB.) W TepeMEelIMBAIOT B TeUEHHE JAOMOJHUTENbHOrO uaca. Cmech QUIBTPYIOT H
KOHIIEHTPUPYIOT MPH MOHMKEHHOM JIABJICHUH C MOJydeHreM octaTka. OCTaTOK OYHUINAIOT Mper-
TCX (Si02, mnerponetinbnii 3¢up/sTunauerar=3/1) ¢ mnonydenuem 2-(4-Opomdenmn)-1-
metmmappouauHa (100 mr, 413 mxmonb, 93,3% Beixon, 99,1% uucrora) B BHIe Oenoro
tBepaoro Bewectsa. JKX-MC [M+1]: 240,1.

'H AMP (400 MI', CDCl3) 6=7,48-7,41 (m, 2H), 7,26-7,21 (M, 2H), 3,33-3,14 (v, 1H),
3,02 (1, J=8,4 T'y, 1H), 2,29 (xB, J=9,2 T'y, 1H), 2,16 (c, 3H), 2,06-1,89 (m, 1H), 1,86-1,77 (m,
1H), 1,76-1,69 (m, 2H).

Cmech 2-(4-Opomdennn)-1-merunmuppomuanaa (48,0 mr, 200 mxmonb, 1,00 3kB.),
ouc(nuuakonaro)nudbopona (76,1 mr, 300 mxmonb, 1,50 3xB.), amerara kamus (58,9 mr, 600
MkmoJb, 3,00 3kB.), Pd(dppf)Cl, (14,6 mr, 20,0 mxmonsb, 0,10 3xB.) B amokcane (1,00 mu)
IPOAYBAIOT a30TOM M 3aTeM nepememuBaroT npu 90°C B teuenue 2 4. Cmech QUIBTPYIOT U
KOHLIEHTPUPYIOT MPH MOHMKEHHOM JIaBJICHUH C MOJydeHreM ocraTka. OCTaToOK OYHUINAIOT Mperl-
TCX (SiO;, nerponelinbiii >dup/sTrnanerat=3/1) ¢ mnonyuenunem 1-merun-2-[4-(4,4,5,5-
teTpameTu-1,3,2-nuokcaboponan-2-un)penun|nupponuauna (23,0 mr, 73,3 mxmonb, 36,7%
BbIxOJ, 91,5% uucrora)B Buae 6enoro TBepaoro Bemectsa. JKX-MC [M+1]: 288,0.

MNPOMEXYTOYHOE COEJUHEHHUE D-20

HN Boc’N
1. Bocy,O
—_——
2. ByPiny
Br B
o O

Cwmecp 2-(4-Opomdpenmm)mupponunusa (50,0 mr, 221 mxmons, 1,00 3kB.), ou-mpem-
Oytunnukapbonata (57,9 wmr, 265 mxmons, 1,20 5kB.) u nuMeTwiIaMuHonupuauHa (2,70 mr, 22,1
MKMoIb, 0,10 3kB.) B Terparunpodypane (1,00 M) mponyBarT a30TOM U 3aTE€M NMEPEMEIIUBAIOT
npu 25°C B Teuenne 2 4. CMech QPUIBTPYIOT U KOHLUEHTPUPYIOT MPH IMOHIKEHHOM JaBIICHHUH.
IMonyuennsiii octatok ounmaror npen-TCX (Si0z, merponetinbiii 3¢pup/s>Trnanerat=10/1) ¢
nojyueHuem mpem-0ytun 2-(4-6pompennn)nmupponunus-1-kapobokcunara (55,0 wmr, 163
MKMOJIb, 73,6% BBIXOH, 96,5% uncrora) B Buze xxentoro macna. XKX-MC [M-55]:272,1.
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Cmece mpem-Oytun  2-(4-Opomdenun)nupponuans- 1 -kapookcunata (46,6 wr, 138
MKMOJTb, 1,00 3kB.), buc(muuakosaro)audopona (52,5 mr, 207 mxmoub, 1,50 5kB.), arnierara Kajus
(40,6 wmr, 414 mxmomnb, 3,00 3xB.) u Pd(dppf)Clz (10,1 mr, 13,8 mMxmons, 0,10 5kB.) B THOKCaHEe
(1,00 mn) mponysaroT azoToM U 3areM nepemewmuBairoT npu 90°C B Teuenue 2 u. Cmech
GUIBTPYIOT U KOHLEHTPUPYIOT MPU MOHMKEHHOM nasieHuu. Ocrtatok ounmaroT mpen-TCX
(SiO2, merponeiinbiii >dup/sTHnauerat=>5/1) ¢ mnonyueHuem mpem-Ooytun 2-[4-(4,4,5,5-
terpameTri-1,3,2-nuokcadoponan-2-ui)penui|mupponuans- 1 -kapookcunara (45,0 wmr, 102
MKMOJIb, 74,3% BbIXOH, 85,0% 4KCTOTa) B BUIE KEITOrO TBepAoro Bemectsa. JKX-MC [M-55]:
318,2.

'H AMP (400 MI'u, CDCl3) 6=7,75 (wg, J=7,6 T, 2H), 7,17 (wn, J=7,6 ', 2H), 4,80
(e, 1H), 3,63 (uuc, 2H), 2,32 (wc, 1H), 1,98-1,75 (m, 3H), 1,58 (¢, 9H), 1,35 (wuc, 12H).

MNPOMEXYTOYHOE COE/JUHEHUE D-21

cl
o) o)
1. NaBH,
3. +-BuOK
Br 2. BgPiny B.

K pactBopy 1-(4-6pombenmn)-4-xnopOyran-1-ona (1,00 r, 3,82 mmonb, 1,00 3kB.) B
meranone (13,0 mu) nmobasmsror mopumsmMu NaBHs (300 mr, 7,93 mmons, 2,07 5kB.) npu
KOMHaTHOH Temnepartype. CMech nepeMelnBaoT P KOMHATHOHN TeMIiepaType B TeueHue 2 4 U
3areM racat pobOasneHueM Boabl (10,0 mu). Cmech pazbaBnsioT auxinopMeraHoMm (20 mi), u
OpPraHUYeCKHUH CJIOH TNPOMBIBAIOT BOXOH M COJIEBBIM PAacCTBOPOM, CyLIaT HAaA OE€3BOIHBIM
cynbhaToM HaTpus, GUIBTPYIOT U KOHLEHTPUPYIOT MPU MOHM)KEHHOM JIaBJICHUH C IOJIyYeHUEM
HEOYHILIEHHOTO mponaykTa 1-(4-Opomdenun)-4-xaopOyran-1-oma (1,00 r, 3,79 mmons, 99,2%
BBIXOJT) B BUZIE CBETJIO-JKEJITOTO BEIIECTBA.

'H SIMP (400 MT'u, CDCl3) 6=7,49 (n, J=8,4 I'u, 2H), 7,24 (n, J=8,4 ', 2H), 4,71 (ur,
J=6,0T'u, 1H), 3,54 (¢, 2H), 2,01-1,72 (m, 4H).

PactBop 1-(4-Opomdenmn)-4-xnopOyran-1-ona (500 mr, 1,90 mmons, 1,00 3kB.) u m-
BuOK (1,0M B TT'®, 1,90 mi, 1,00 5kB.) mepeMeIinBalOT B TeUE€HHE 2 4 NPH KOMHATHOM
Temneparype. PEeakIIMOHHYIO CMECh racsit BOAOH M SKCTPArupyroT mpocTeiM 3dupom (2 x 20,0
mia). OOvennHEeHHYIO oOpraHudeckyr (asy cymar Han Oe3BOOHBIM Cylnb(haToM HATPUs,
GUIBTPYIOT M KOHLUEHTPUPYIOT TIPU TOHIKEHHOM JaBJICHHHW C ToiyueHuem 2-(4-
opompenmn)rerparunpodypana (420 mr, 1,85 mmons, 97,5% BbIXOn) B BHIE OEIOTO TBEPIOTO
BEIIIECTBA.

'H AMP (400 MI'u, CDCls)y §=7,49-7,42 (m, 2H), 7,24-7,18 (m, 2H), 4,85 (1, J=7,2 T'1,
1H), 4,13-4,05 (M, 1H), 3,97-3,90 (M, 1H), 2,38-2,27 (m, 1H), 2,06-1,95 (m, 2H), 1,80-1,70 (M,
1H).

K cmecu 2-(4-6pomdpennn)rerparuapodypana (150 mr, 661 mxmons, 1,00 5kB.) u 4,4,5,5-

2 Y

terpameTui-2-(4,4,5,5-rerpamerui-1,3,2-nuokcaboposnan-2-mn)-1,3,2-nuokcadbopomnana (252 wr,
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992 mkmodb, 1,50 skB.), anerara kanust (195 mr, 1,99 mmons, 3,01 skB.) B auokcane (5,00 mun)
nobasisirot Pd(dppf)Cl, (48,3 mr, 66,0 mkmonb, 0,10 3kxB.). CMech nepememusatot npu 105°C B
TedeHne | 4, OXJIAXKIAIOT A0 KOMHATHOH Temreparypsl U (QUIBTPYIOT udepe3 cioil Llemura.
DunbTpaT KOHLEHTPUPYIOT C MNOJy4YeHHEM ocTaTka, koTopelii oummiaror mnpen-TCX (SiOg,
NEeTPOJIEHHBIN s¢up/aTrnanerar=2/1) Cc MOJy4eHUEM 4,4,5,5-rerpamerni-2-(4-
teTparuapodypan-2-undennn)-1,3,2-auokcaboponana (240 mr, 639 mxmodb, 96,8% Bbixon, 73%
yucToTa) B BUae OecuBeTHoro macna. JKXMC [M+1]: 275,1.

'H AMP (400 MI', CDCls) §=7,78 (m, J=8,4 I', 2H), 7,34 (n, J=7,6 ', 2H), 4,92 (T,
J=7,2Tu, 1H), 4,17-4,06 (M, 1H), 4,00-3,90 (m, 1H), 2,41-2,27 (M, 1H), 2,09-1,91 (m, 2H), 1,85-
1,73 (m, 1H), 1,35 (¢, 12H).

MNPOMEXYTOYHOE COEJUHEHUE D-22

NH, N7

1. cbopmanuH

2. szinz
Br _B.

K oxnaxxnenHomy pactBopy 2-(4-Opomdpenmn)sranamuna (200 mr, 1,0 mmone, 155 Mk,
1,00 3kB.) B popmanune (300 mr, 9,99 mmonsb, 275 Mk, 10,0 3xB.) nodasnsiror HCOOH (5,00 mun),
u pactop nepemewnBaroT npu 110°C B TedeHue 16 4 mox asorom. PeakinoHHYIO CcMecCh
KOHLIEHTPUPYIOT ¢ moiydeHueMm ocrarka. K ocrarky modasmsror HCl (3N, 1,00 mi), u cmech
npoMbIBarOT tuianerarom (310 mur). Bonnyro ¢asy nomgmenaunsarot 1o pH=14 nobapnennem
NaOH (10N, 1,00 mm) u 3areM skcTparupyroT stunaneratoM (3 x 15,0 mu). OO6peauHeHHyO
OpPTraHUYecKyro a3y MPOMBIBAIOT COJEBBIM pacTBOpoM (2 x 15,0 mu), cymar Hax Oe3BOAHBIM
cynbhaToM HAaTpus U KOHLEHTPUPYIOT B BakyymMe C nojiydeHueM 2-(4-Opomdenumn)-N, N-
numetrTaHamuHa (200 mr, 877 mxMmob, 87,7% BbIX0/) B BUIe OECLIBETHOI'O Maca.

IH AMP (400 MTI'y, CDCl3) 6=7,40 (n, J=8,4 I'u, 2H), 7,09 (1, J=8,4 I'u, 2H), 2,73 (x,
J=8,4Tu, 2H), 2,56-2,48 (m, 2H), 2,29 (¢, 6H).

Cwmech 2-(4-Opombenmn)-VN, N-numermnstanamuna (160 mr, 701 mxmons, 1,00 3kB.),
4,4,5,5-rerpamerun-2-(4,4,5,5-rerpamerun-1,3,2-nuokcadboponan-2-mn)-1,3,2-nuokcaboposana
(268 wr, 1,06 mmons, 1,50 3xB.), Pd(dppf)Cl2 (51,2 mr, 70,0 mxmonsb, 0,10 5kB.), anerara Kajus
(206 wr, 2,10 mmonb, 3,00 3kB.) B quokcane (8,00 Mi1) MpOAYBAIOT a30TOM U MEPEMEIINBAIOT TIPU
100°C B Teuenue 1 4. Cmech KOHLIEHTPUPYIOT C MOJyYEHHEM OCTaTKa, KOTOPbIM OUMIIAOT Mper-
TCX (SiOz, puxnopmeran/meranon=10/1) ¢ mnonydenunem N, N-gumerun-2-[4-(4,4,5,5-
teTpameTui-1,3,2-nuokcaboponan-2-un)penmn|3ranamuaa (350 Mr, HEOUWINEHHBIH) B BUAE
yepHoro mMacia. JKXMC [M+1]: 276,2.

MNPOMEXYTOYHOE COEJAUHEHHUE D-23
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pEt
| “P-OEt

1. (EtO),P(O)H
2. sziﬂz

Br "N
o ©0

AN

K pactBopy 1-6pom-4-iionGenzona (200 mr, 707 mxmodnb, 1,00 sxe.), numaytundochura

(97,6 mr, 707 mxmodb, 91,2 Mk, 1,00 2x6.) B Terparuapodypasne (2,00 mi) nodasnsirotr Pd(OAc),
(4,76 mr, 21,2 mxmonb, 0,03 sxs.), auetat kanus (9,02 mr, 91,9 mxmosb, 0,13 sxs.), JDDPD (23,5
mr, 42,4 mxmonb, 0,06 sxs.) u TpudTwiamuH (107 mr, 1,06 mmounb, 147 mki, 1,50 sxs.). Cocyn
IPOMBIBAIOT a30TOM U mnepemernnBaroT npu 68°C B Teuenne 1 4. Cmech KOHLEHTPUPYIOT B
BakyymMe ¢ moiydeHueMm octatka. Ocrarok ounmaror npen-TCX (SiO;, mnerponeiiHbii
s¢up/s>tunanerar=1/1) ¢ monydenuem 1-Opom-4-nusTokcudochopundensona (110 mr, 341
MKMOJTb, 48,2% BbIxOA, 90,8% uyrcToTa) B BUAe kpacHOro teepaoro Bemectsa. XKXMC [M+3]:
294.9.

'H AMP (400 MT'u, CDCl3) 6=7,73-7,57 (m, 4H), 4,22-3,99 (M, 4H), 1,32 (1, /=72 'y,
6H).

K pacrBopy 1-6pom-4-nmTokcudochopmndensona (100 mr, 341 mrmons, 1,00 2x8.),
4,45, 5-rerpamerun-2-(4,4,5,5-rerpamerun-1,3,2-nuokcaboponan-2-mi)-1,3,2-nuokcaboposana
(104 mr, 409 mxmonb, 1,20 2x6.) B nuokcane (2,00 min) nodasisror Pd(Dppf)Cla (24,9 wmr, 34,1
MKMOJTb, 0,10 9x6.) u auetar kanus (67,0 mr, 682 mxmous, 2,00 sx6.) B atmocdepe azora. Cmech
nepememinBatoT npu 100°C B Teuenune 2 4 U 3aTeM KOHLEHTPUPYIOT B BaKyyMe C HOJy4EHHEM
ocratka. Ocratok ounmatror mnpen-TCX (8102, nerponeiineni s¢up/sTunanerar=1/1) c
nonyueHueM 2-(4-nustokcupochopundennn)-4,4,5,5-rerpamernn-1,3,2-nuokcadboponana (55,0
mr, 162 mxmonb, 47,4% BbIXOA) B BUZE KPACHOTO Maca.

'H SIMP (400 MI'y, CDCl3) §=7,93-7,87 (m, 2H), 7,85-7,76 (M, 2H), 4,21-4,01 (m, 4H),
1,36 (¢, 12H), 1,32 (1, /=7,2 T'y, 6H).

MNPOMEXYTOUYHOE COEJAUHEHUE D-24

HN Boc~
1. BocyO
2. szinz
Br _B.
o

K pactBopy 2-(4-6pom-3-metundenmn)muppomuanna (500 mr, 2,08 mmons, 1,00 2x6.) B

nuxjopmerane (5,00 mu) mobasmsror BocoO (1,05 1, 4,79 mmons, 1,10 mun, 2,30 sx8.) u
auMeTwIaMuHonupuanH (25,4 mr, 208 mxmons, 0,10 2xe6.). Cmecek nepememmBarot npu 25°C B
TedeHue 1 9 1 3aTeM GUIBTPYIOT U KOHLEHTPUPYIOT MPU MOHWKEHHOM JIaBJIEHUH C MTOJTyYeHHEM
ocratka. Ocrarok ouumarT xXpomarorpadueii Ha kojoHke (Si0z, meTpoJeHHbIN
s¢up/sTunanerar=30/1-20/1) c MOy YeHUEM TpeT-OyThin 2-(4-6pom-3-

MeTUII(EeHUT)TUppoauanH- 1 -kapookcumnara (600 mr, 84,7% BbIXON) B BUAE JKEJNTOrO Maca.
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'H AMP (400 MI'u, CDs0D) 6=7,46 (wun, J=8,4 'y, 1H), 7,10 (n, J=1,6 ', 1H), 6,92 (an,
J=1,6, 8,0 I'u, 1H), 4,73 (wc, 1H), 3,65-3,51 (m, 2H), 2,37 (c, 3H), 2,34-2,27 (m, 1H), 1,93-1,82
(m, 2H), 1,82-1,73 (M, 1H), 1,45 (wc, 3H), 1,24-1,13 (m, 6H).

Cwmech 4,4,5,5-rerpamernn-2-(4,4,5,5-rerpamerin-1,3,2-nuokcaboponan-2-mn)-1,3,2-
nuokcaboponana (268 wmr, 1,06 wmwmonb, 1,20 o9xs.), mpem-6ytun  2-(4-Gpom-3-
MeTueHmT)mupponuant- 1 -kapookcnnara (300 mr, 882 mxmons, 1,00 2xs.), Pd(Dppf)Clz (64,1
mr, 88,2 mxmoub, 0,10 2x6.) u auerara kanus (173 mr, 1,76 mmois, 2,00 2x6.) B nuokcane (3,00
MJI) TIPOAYBAKOT a30TOM, U 3aTeM cMechb mnepemernuBaroT mpu 100°C B Teuenue 1,5 u.
PeakiiioHHy0 cMeCh PUIBTPYIOT U KOHLEHTPUPYIOT MIPU MOHMKEHHOM JaBJICHUH C TIOJyYeHUEM
ocratka. Ocrarok ouumarT xpomarorpadueii Ha kojoHke (Si02, meTpoJeHHbIH
s¢up/s>tunanerar=20/1-10/1) ¢ nonydenuem mpem-Oytun 2-[3-metmn-4-(4,4,5,5-terpameTu-
1,3,2-nmuokcaboponan-2-wn)deHw |mupponuaut- 1 -kapookcunara (260 mr, 76,1% BbIxon) B BHIE
0eJioro TBepAOro BEIIECTRA.

'H AMP (400 MTI', CDCl3) 6=7,68 (mun, J=7,6 ', 1H), 7,0-6,94 (m, 2H), 4,98-4,66 (M,
1H), 3,61 (¢, 2H), 2,52 (c, 3H), 2,36 (wuc, 1H), 1,93-1,76 (m, 3H), 1,35 (wuc, 12H), 1,29-1,25 (M,
3H), 1,21 (c, 6H).

MNPOMEXYTOUHOE COEJUHEHHUE D-25

HO d_o
1. Ho™~-H

2. szinz
Br B

K pactBopy 4-6pom-3-merundensansaeruaa (2,00 r, 10,1 mmons, 1,00 2x6.) B Tonyose
(100 mu) nodasmsiror TsOH-H>O (191 wmr, 1,00 mmoss, 0,10 sxe6.) u stunenrnukons (1,25 r, 20,1
MMoIb, 1,12 M, 2,00 2xs.). Cmech nepemernnBatot npu 130°C B Teuenue 12 4, 3aTeM OXJIaKAaI0T
10 KOMHaTHOU Temnepatypsl. pH nosoast 1o 9 nodasnenuem JIMAII u 3aTeM KOHIIEHTPUPYIOT B
Bakyyme. OcTaToK O4YHIIAT XpoMarorpadueii Ha koynoHke (HeTpanbubiii Al,O3, meTpoeiHbIi
s¢pup/stunanerar=1/0-100/1) ¢ nonyuernem 2-(4-0pom-3-mermndennn)-1,3-nuokconana (2,30 r,
9,46 Mmouib, 94,2% BBIXOM) B BUJE JKEJITOrO MacJa.

'H AMP (400 MTI'u, CDCl3) §=7,54 (n, J=8,4 T'u, 1H), 7,36 (n, J=1,6 T'y, 1H), 7,17 (ux,
J=2.4, 8,0 I'u, 1H), 5,76 (c, 1H), 4,15-4,08 (m, 2H), 4,08-4,00 (M, 2H), 2,42 (c, 3H).

Cwmech 2-(4-6pom-3-metundenmn)-1,3-quokconana (2,50 r, 10,3 mmois, 1,00 sxs6.), Pin2Bs
(3,39 1, 13,4 mmonsb, 1,30 sxs.), KOAc (2,02 1, 20,6 mmons, 2,00 sxs.) u Pd(Dppf)Cl, (376 wmr,
514 mxmons, 0,05 oxs.) B nunokcane (30,0 mur) mpoaysaroT N2 u 3areM nepemernnsaroT npu 100°C
B TeueHne 6 4. Cmech (QWIBTPYIOT U KOHIEHTPUPYIOT B BakyyMe. OCTaTOK OYHINAIOT
xpomarorpadueli Ha koJoHke (Helirpanbubiii Al2O3, merponeiinbiii s¢up/sTunanerar=1/0-50/1) ¢
MOJy4eHUEM 2-[4-(1,3-nuokcomnan-2-un)-2-metwidenmn|-4,4,5, 5-rerpamermn-1,3,2-
nuokcadoposnana (2,60 r, 8,96 Mmoub, 87,1% BBIX0/) B BHIE 3€JIEHOTO Maca.

'H AMP (400 MTI'u, CDCls) 6=7,78 (n, J=7,6 T', 1H), 7,29-7,25 (m, 2H), 5,81 (c, 1H),
4,15-4,08 (m, 2H), 4,07-4,01 (M, 2H), 2,56 (c, 3H), 1,35 (c, 12H).
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MNPOMEXYTOYHOE COEJMHEHHUE D-26
H

H
N N

Boc 8P, B
o HO™ 2 oH

Cmecs mpem-Oytun  N-[(5-Opomnupumuans-2-un)merw [kapbamara (100 wmr, 347
MKMOJTb, 1,00 9x8.), PinyB» (176 mr, 694 mxmonb, 2,00 axs.), KOAc (68,1 mr, 694 mxmonb, 2,00
oke.) u Pd(Dppf)Clz (25,4 mr, 34,7 mxmons, 0,10 oxs.) B nuokcane (2,00 mi) nponysaroT N u
3areM nepememuBaloT npu 100°C B Teuenume 2 4. PeakunmoHHYIO cMeChb QUIBTPYIOT U
KOHLIEHTPUPYIOT B BaKyyMe c MOJIy4YEHUEM [2-[(mpem-
OyTOKCHKapOOHMIIAMIHO )METHIT |TUPUMHUIUH-S-11J1| OOPOHOBOMH KHUCJIOTBI (100 MT,
HEOYHIICHHBIH) B BUIE KpacHoro mMacia. JKXMC [M-55]: 198,1.

MNPOMEXYTOYHOE COEAUHEHHUE D-27

H H
N O N O
B,Pin,
—_—
Br A-N
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Cmecpb 6-Opom-3,4-nurunpo-2H-u3oxunonuu-1-ona (150 mr, 664 mxmonb, 1,00 3kB.),
4,4,5,5-rerpamerun-2-(4,4,5,5-rerpamerun-1,3,2-nuokcabopomnan-2-mi)-1,3,2-nuokcaboposana
(253 mr, 996 mxmonsb, 1,50 s3kB.), PA(Dppf)Clz (48,55 mr, 66,35 mxmons, 0,10 5kB.), aneraTa Kanus
(195 mr, 1,99 mmonp, 3,00 3kB.) B tuokcane (5,00 mi1) mponyBarOT a30TOM U 3aT€M MEPEMEIIUBAIOT
npu 95°C B Teuenue 2 4. PeakimoOHHYIO CMeCh OXJIAXKIAI0T U QribTpyroT yepes cioit Llenuta, u
(GuIbTPaT KOHLEHTPUPYIOT C MojMydeHueM octaTka. OCTaTok ouumarT Xxpomartorpadued Ha
xonoHke (Si0, nerponeiinbiii 3¢up/s>Tunauerar=3/1-1/1) ¢ nonyuenunem 6-(4,4,5,5-rerpameru-
1,3,2-nuokcaboponan-2-un)-3,4-qurunpo-2H-uzoxuHoaun-1-oxa (180 mr, 659 mxmosnb, 99,32%
BBIXOJ) B BUze Oenosaroro TBepaoro Bemmectsa. JKXMC [M+1]: 274,1.

'H SIMP (400 MI'u, CDCls3) §=8,07 (1, J=8,0 T'nt, 1H), 7,80 (n, J/=7,6 ', 1H), 7,67 (c, 1H),
6,04 (c, 1H), 3,57 (ar, J=2,8, 6,4 I'y, 2H), 3,02 (T, J=6,4 I'u, 2H), 1,37 (¢, 12H).

MNPOMEXYTOYHOE COEJIWUHEHUE D-28
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K cycnensun NaH (79,1 mr, 60%, 1,98 mmons, 2,00 skB.) B AM® (3,00 mu) npu 0°C
no0aBisIIOT MO KarisiM - pactBop  6-(4,4,5,5-rerpameri-1,3,2-quokcadboponan-2-un)-3,4-
auruapo-2H-n3oxuHoauH-1-oHa (270 mr, 989 mxmons, 1,00 5kB.) B JIM®. CMeck nepeMeImnBaroT

npu 3TOH Temmepatype B TeueHue euie 30 MuH, 3aTeM no karsim godasisiror CHsI (1,40 1, 9,89
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mmonb, 615 wmxm, 10,0 skB.) mpu 0°C. Cmech HarpeBarOT A0 KOMHATHOH TeMIlepaTypbl U
NepeMeIINBalOT B TeueHue 3 4. Peakuuto racart nobasiennem 20,0 MJ1 BOABL, 3aT€M SKCTPArHPYIOT
a3 TUIOBEIM 3dupoM (3 x 30,0 miu). OObenuHEHHbIN OpraHMYeCcKUil CIOW MPOMBIBAIOT BOAOH
(50,0 M), cymar Han cynbdarom HaTpus, QUIBTPYIOT U KOHLEHTPUPYIOT NPHU TOHMKEHHOM
IaBIEHUH C TmoNydeHueM 2-metun-6-(4,4,5,5-retpamerun-1,3,2-nuokcaboponan-2-mi)-3,4-
AUTUAPOU3OXUHONNH-1-0Ha (300 Mr, HeouuIineHHbIH) B Buae depHoro macia. JKXMC [M+1]:
288,1.

'H AMP (400 MI'u, CHCls-d) §=8,07 (n, J=7,6 T'u, 1H), 7,77 (n, J=7,6 I'u, 1H), 7,63 (c,
1H), 3,56 (1, J=6,8 ', 2H), 3,16 (c, 3H), 3,01 (1, J=6,8 'y, 2H), 1,36 (c, 12H).

NPOMEXYTOYHOE COEJUHEHHUE D-29

|
Br _N

CN 1. MesNH CN

2. B,Pin,

Br B,
o 0

BN

Cwmecp 5-Opom-2-(Opommermn)Oensonutpmiaa (100 wmr, 364 wmxmonb, 1,00 3kB.),
nunsonpomunTwiaMuia (141 mr, 1,09 mmons, 190 Mk, 3,00 3kxB.) u gumermiamuHa (2,00 M,
1,82 wmim, 10,0 skB.) B numermidopmamuze (2,00 mi) nepeMemnBarOT NPU KOMHATHON
TeMIepaType B TeueHue 3 4. PeakImoHHYI0 cMech pa3daBisatoT Bomoi 5,00 M U SKCTParupyoT
stunaneratoM (5,00 mi x 3). OOpenuHEHHBIH OPraHUYECKHI CJIOH MPOMBIBAIOT COJIEBBIM
pactBopoM (3,00 mi x 3), cymar Hax cynbpaToM HATpusi, QUIBTPYIOT U KOHLEHTPUPYIOT NpU
MOHMKEHHOM JaBJIEHUH € NojydeHueM ocratka. Ocrarok ounmaroT npen-TCX (merponeiiHpiit
s¢up/stunanerat=3/1) ¢ nonyueHuem S5-Opom-2-[(aumerunamuHo)merni|oensonurpuna (50,0
mr, 209 mxmoub, 57,5% Bbixon) B Buze xkenroro Macia. JKX-MC [M+1]: 2392

'H AMP (400 MI'u, CDCls) §=7,77 (n, J=2,0 T', 1H), 7,69 (mn, J=2,0, 8,4 I'u, 1H), 7,46
(n, J=8,4 'y, 1H), 3,59 (¢, 2H), 1,59 (uc, 6H).

Cwmech 5-0pom-2-[(mumeTtrnamuno)merun |0enzonutpuna (30,0 mr, 125 mxmons, 1,00
9KB.), Ouc(muHakonaTo)qudbopona (63,7 mr, 251 mxmonb, 2,00 3kB.), aneraTta kanus (36,9 mr, 376
MkMoub, 3,00 skB.) u Pd(Dppf)Cl2.CH,Clz (3,07 mr, 3,76 mxmods, 0,03 5kB.) B arokcane (1,00
MJT) TIPOZIYBAIOT a30TOM H 3aTeM nepemernBaroT npu 90°C B reuenne 4 4. Cmech QUIBTPYIOT U
KOHLIEHTPUPYIOT TNPH TMOHM)KEHHOM JaBJICHHHU C TOJYYEHHEM HEOUYHINEHHOrOo NPOAYyKTa 2-
[(mumeTrnamuHO )MeTHI|-5-(4,4,5,5-TeTpameTi-1,3,2-nruokcabopoiaH-2-1n)0e H3OHUTPHUIIA

(40,0 mr) B BHAE YE€PHOTO Maciia, KOTOpOe MPUMEHSIOT Ha CIenyromeil craqun 0e3 najapHenen

OYHCTKH.
HNPOMEXYTOUYHOE COEAUMHEHHE D-30
EtO,C
o) =N
BOL, jOBH QN\
@N\ B.

I(COD),(OMe) o °
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K pacteopy Ir(COD)2(OMe), (5,00 mr, 7,54 mxmonsb, 0,02 5kB.) u 4,4,5,5-reTpameri-
1,3,2-nnokcaboponana (68,5 mr, 535 mxmonb, 77,7 mxna, 1,50 skB.) B w-mientane (0,50 mun)
nobasnsoT 4-mpem-0yTun-2-(4-mpem-oyrun-2-nupunmn)nupuaut (5,00 mr, 18,6 mxmons, 0,05
9KB.) U cMech nepemernBaroT rnpu 25°C B Teuenne 20 munyT. K sToli cmecn n00aBstoT pacTBop
metun 1-merunmnupason-3-kapookcunara (50,0 mr, 357 mxmons, 1,00 5kB.) B n-nertane (0,50 mir)
u TI'® (0,50 mn), u cmech nepemernBarot rpu 25°C B Teuenue 24 4. CMech pa3nessiioT Mexay
stunaneraroM (10,0 mu) u Bomoit (10,0 mu). Opranmueckyro (asy cymar Hajx Oe3BOIHBIM
CyJb(}haToM HATPUS U KOHLEHTPUPYIOT C TOJYYSHUEM HEOUHIIIEHHOTO MPOAYKTA METUJI 1-MeTHII-
5-(4,4,5,5-terpameruni-1,3,2-nuokcaboponan-2-wi)nupason-3-kapookcmwnara (50,0 wmr, 113
MKMOJTb, 31,6% BbIXOH, 60,0% YKCTOTA) B BUAE YEPHOTO MacJa.

'H AMP (400 MI'u, CDCls) §=7,28 (c, 1H), 4,15 (c, 3H), 3,93 (c, 3H), 1,35 (c, 12H).

MNPOMEXYTOYHOE COEAUHEHHUE D-31
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Br Br

K pacrtBopy 4-6pom-N, N,3-rpumetmnoenszamuza (500 mr, 2,07 mmonsb, 1,00 sxs.) B TT'®
(5,00 M) noGapnsiroT TeTpanedTepoamoManuy jutus (235 mr, 6,20 mmods, 3,00 sxs.). Cmech
nepeMeminBatoT npu 0°C B Teuenue 1,5 4 U 3aTeM HArpeBarOT JO KOMHATHOH TeMIepaTyphl U
NepeMelIBa0T B TeUEHHE elle 4aca. PeaknmoHHyo cMech oxyaxaaroT 10 0°C u pa3daBisioT
TI'® (10,0 mun). Peakuuro racar goOaeieHueM mo KamisiM okcupa aewrepust (0,24 mu), 15%
pactBopa NaOD B okcune netitepust (0,24 mu) npu 0°C u, HakoHew, okcuaa neirepus (0,72 mi).
CMmech nepemMeImnBaroOT NP KOMHATHON TeMriepatype B TedeHne 10 MuH, cymar Haj CyabpaTom
HaTpusi, QUIBTPYIOT U KOHLEHTPUPYIOT MPH MOHMKEHHOM JABJIEHUHU C TOJYyYEeHHEM OCTaTKa.
Ocrarok oumiaroT xpomarorpadueii Ha konoHke (Si0», nuxmopmeran/meranon=50/1-20/1) c
nonyueHuem 1-(4-6pom-3-merundenmn)-1,1-quneiirepuo-N, N-gumerunmeranamuna (220 wmr,
HEOUMINEHHbIN) B BuAe kopuuHeBoro macna. JKXMC [M+1]: 232,1.

MNPOMEXYTOYHOE COEJJUHEHUE D-32
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K pactBopy 4-Opom-3-mermnmanmwmmna (4,00 1, 21,5 wmmomp, 1,00 »5kB) B

KOHLIEHTPpUPOBaHHOH cepHOM kucnote (40,0 mu) u Boge (40,0 mi) 1oOaBISIFOT HUTPUT HATPHUS
(1,62 1, 23,4 mmoub, 1,09 3xB.) ipu 0°C, u cMech nepeMemnBarOT B TedeHne 90 MuH. 3atem,
tronuaHat kaws (2,82 r, 29,0 mmons, 2,82 My, 1,35 3kB.) B Boge (16,0 Mi1) 1 THOLIMAHATOMETb
(6,80 1, 55,9 mmoub, 2,60 5kB.) nobasistoT k cycrnensuu nipu S°C. Ilocne nepeMermnBanysi mpu
5°C B TedeHue 2 4, CMeCh MEPEMELINBAIOT MTPU KOMHATHOU Temmnepatype B TeueHue 10 4. Cmech

(GUIBTPYIOT U KOHLEHTPUPYIOT NPHU MOHWKEHHOM JaBJIEHUH C MOJydeHueM ocraTka. OcraTok
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ouMIIarT Xpomarorpadueli Ha kononke (Si0z, nerpoelinbiii 3¢gup) ¢ nmonyuenuem (4-6pom-3-
metmdenmn)tuornuanara (2,00 r, 8,77 mmoinb, 40,8% BBIXOJ) B BUIE KEJITOTO Macja.

'H SIMP (400 MTI'u, CDCls) §=7,52 (n, J=8,4 I'u, 1H), 7,33 (n, J=2,4 ', 1H), 7,14 (an,
J=2,4,8,41Tn, 1H), 2,36 (c, 3H).

Cwmech  (4-Opom-3-merwndenmn)ruonmanata (500 wmr, 2,19 wmmons, 1,00 53kB.),
tpumerwi(tpudpropmermn)cwiana (1,00 r, 7,04 wmmomb, 3,21 5kB.) u  ¢ropuma
terpabytmnammonus (1,00M, 701 Mk, 0,32 sxa.) B Terparunpodypane (1,00 Mir) nepemernnBaroT
NpU KOMHATHOH Temmepatype B TeueHne 4 4. Cmech (QUIBTPYIOT M KOHLEHTPUPYIOT TPHU
MOHMKEHHOM JaBjieHnu. OcTaTok ovyMIarT xpomarorpadueit Ha kojoHke (SiO2, neTponeiiHbIi
s¢up) ¢ noaydyeHuem 1-Opom-2-metmn-4-(tpudropmermncynbdanun)oensona (450 mr, 1,66
MMOJIb, 75,7% BbIXOH) B BUE OECLIBETHOTO Maca.

'H SIMP (400 MTI'u, CDCls) §=7,59 (n, J=8,0 T', 1H), 7,52 (n, J=2,0 T'u, 1H), 7,34 (an,
J=2,4, 8,01, 1H), 2,44 (c, 3H).

Cwmech 1-6pom-2-metun-4-(Tpudropmeruicynbhanmn)oensona (450 mr, 1,66 mmors, 1,00
9K8.) U m-xjopnepOeH3oitHon kucnotsl (2,02 1, 85,0%, 9,96 mmonb, 6,00 2x8.) B Xopodopme
(10,0 M) mepemMenIMBaOT MPH KOMHATHOH TeMriepatype B TedeHne 2 4. CMech HarpeBaroT 0
60°C u nepememmBaroT B TedeHue eme 10 4. Cmech pa3daBisIFOT HACHIIEHHBIM OHMKapOOHATOM
Hatpust (15,0 ™) m oskerparupyror amxmopMetaHoM (5,00 M x 3). OOBenMHEHHYIO
OpPTraHUYEecKyro a3y MPOMBIBAIOT CyJIbpuTOM HaTpus (5,00 mit), coneBeiM pacTBopoM (5,00 mi),
cymIat Hax Cyib(paroM HaTpus, QUIBTPYIOT U KOHLEHTPUPYIOT IMOJ AABJIEHHEM C MOJYYEHHEM
ocratka. OcrtaTok oummarT xpomartorpadueit Ha kojonke (SiOz, meTponeiHblii 3¢up) c
nojyuyeHueMm 1-Opom-2-merun-4-(tpudropmermncyabponun)doenzona (400 mr, 1,32 mmons,
79,5% BBIXOM) B BUAE OEIOr0 TBEPAOTO BEIIECTRA.

'H IMP (400 MI'u, CDCl3) 8=7,88 (n, J=2,0 I'u, 1H), 7,86 (1, J=8,4 T'u 1H), 7,71 (uz,
J=2,4, 8,4 I'y, 1H), 2,55 (c, 3H).

Cwmech 1-Opom-2-metun-4-(tpudropmermicynbponnn)oensona (100 mr, 330 Mxmob,
1,00 sxs.), buc(nmunakosaro)audbopona (168 mr, 660 mxmonb, 2,00 sks.), auerara kanus (97,1 wmr,
990 mxmodb, 3,00 9xs.) u Pd(Dppf)Clz (24,1 mr, 33,0 mxmons, 0,10 sxs.) B auokcane (2,00 mun)
NPOAYBAIOT a30TOM H 3aTeM mnepememuBaroT npu 90°C B teuenue 2 4. Cmech QUIbTPYOT U
KOHLIEHTPUPYIOT MpHU NMOHMXEHHOM JaBJIeHUU C nojydeHuem 4,4,5,5-rerpamerun-2-[2-metuin-4-
(rpudropmermncynbdonmn)penmn]-1,3,2-nuokcadoponana (200 Mr, HEOUYHINEHHBIH) B BHIE
YEpHOTO TBEPIOTO BEIIEeCTBAa, KOTOPOE MPHUMEHSIOT Ha CleAyromed craanu 0e3 malbHeiIen
OYHCTKH.

MNPOMEXYTOYHOE COEJAWUHEHHUE D-33
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K pacrBopy numsonponmiamuna (243 mr, 2,40 mmonb, 339 Mk, 1,30 9xs.) B TT'® (4,00

MuT) 100aBISAIOT 1O KarwwsiM #-BuLi (2,50M, 961 mka, 1,30 sxs.) npu -78°C 1 3aTeM peakLIMOHHYIO

cMmech nepemernBaroT rnpu -78°C B Teuenue 30 muH. JlobapmsroT 1-1mknonponunamnupason (200
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mr, 1,85 mmons, 1,00 5x8.), 1 peakinOHHYIO cMech niepeMernnBaroT npu -78°C B Teuenue 1 u. 1o
KarmsiM 1o0aBisioT TpuOyTH(XJop)ctanHan (602 mr, 1,85 mmonb, 498 wmxi, 1,00 9xs.), u
PEaKLMOHHYIO CMech nepeMelnnBatoT npu -78°C B Teuenue eure 30 MuH. PeakiuoHHYyIO cMeCh
pazgessitoT Mexay strutanetatoM (5,00 M) ¥ HachIIEHHBIM XJjopuaoM ammonust (5,00 wmur).
Oprannueckyro a3y OTHENSIOT, NPOMBIBAIOT COJIEBBIM pacTtBopoM (5,00 wmut), cymar Haj
cyabdarom HaTpusi, UIBTPYIOT U KOHLIEHTPUPYIOT MPH MOHIKEHHOM JaBJIEHUH C TIOJy4YeHHUEM
TpuOy THII-(2-1IMK TONp oMU pa3o-3-wi)ctaHHaHa (1,00 r, HEOUHIEHHBIH) B BUIE OECIIBETHOTO
Macla, KOTOpoe MPUMEHSIIOT Ha CIIeAyIoIel cTanuu 0e3 najbHekIel O4ucTKH.

'H SAIMP (400 MTI', CDCl3) 6=7,51 (n, J=1,6 ', 1H), 6,32 (1, J=1,6 ', 1H), 3,54-3,49
(m, 1H), 1,61-1,50 (m, 6H), 1,37-1,31 (M, 6H), 1,21-1,13 (m, 6H), 0,97-0,89 (M, 13H).

MNPOMEXYTOYHOE COEJUHEHUE D-34
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K pactBopy 4-xnoprnupunasus-3-ona (300 mr, 2,30 mmone, 1,00 9x6.) u MeTuniionnaa
(3,26 1, 23,0 mmoub, 1,43 mu, 10,0 sxs.) B muokcane (6,00 mut) nodapnsitoT okcua cepedpa (533
mr, 2,30 mmonb, 1,00 sx6.). Cmech nepememuBatot npu 60°C B Teyenne 5 4. Cmech QUIBTPYIOT
U KOHLIEHTPUPYIOT B BakyyMme ¢ mosydeHueM ocratka. Ocratok oummaror npern-1CX (SiOg,
neTpodeinblil s¢pup/sTunanerar=1/1) ¢ noaydernem 4-xyuop-2-merunnupunasus-3-oxa (110 wr,
761 mxmorb, 33,1% BBIXO) B BUE XKEJITOTO TBEPIOTO BEIIECTBA.

'H AMP (400 MI'u, AIMCO-ds) 6=7,87 (n, J=4,4 T'u, 1H), 7,78 (n, J=4,4 'y, 1H), 3,72 (c,
3H).

K pactBopy 4-xnop-2-metrmnnupunasus-3-osa (110 mr, 761 mxmons, 1,00 2x6.) u
rekcameTranonona (998 mr, 3,04 mmoub, 631 Mk, 4,00 2x6.) B quokcane (2,00 M) 100aBISIOT
Pd(PPhs)4 (87,93 wmr, 76,09 mxmouns, 0,10 axs.) nox azorom. Cmeck nepementusaroT npu 110°C B
Te4eHue 2 4 U 3aTeM (PHIbTPYIOT M KOHLEHTPHUPYIOT B BakyyMe. Octarok ounmaroT npen-TCX
(Si0y, NeTPOJICHHBIH s¢up/sTunauerar=1/1) c NOJIyYeHHEM 2-meTuin-4-
TPUMETWICTAHHWIIHUPUIa3uH-3-oHa (130 mr, 476 mkmonb, 62,6% BbIXOA) B BUAE O€NOro
TBEPAOTO BELIECTBA.

'H SIMP (400 MTI'u, CDsOD) 6=7,79 (n, J=3,6 I'u, 1H), 7,51 (1, J=3,6 T'n, 1H), 3,73 (c,
3H), 0,32 (c, SH).

MNPOMEXYTOYHOE COEAWUHEHHME D-35
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K pactBopy 2,5-nubpom-3-propmupununa (0,50 r, 1,96 mmons, 1,00 sks.) B TI'® (10,0
muT) modasisiroT #7-Buli (2,50M, 1,18 mu, 1,50 5kB.) no karuisim iipu -65°C. CMech nmepeMermnBaroT

npu -65°C B Teuenue 0,5 4, 3areM 100aByA0T N-n3onponuinponan-2-aMmuH (397 mr, 3,92 MMoub,
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554 mx, 2,00 5KB.) OHOW MOPIMEH U EPEeMEIINBAIOT IIPU 3TOH Temreparype B TedeHue eme 30
muH. K 310l cmecu noGasisiroT Metmmioann (334 wmr, 2,35 mmonb, 147 mki, 1,20 3kB.), U CMeCh
nepememuBaroT npu -65°C B TeueHne 1 4. PeakiimoHHYI0 cMech racsiT JoOaBI€HHEM HACHILI.
BonH. NH4Cl (10,0 mu), u mony4eHHYIO CMeChb SKCTparupyroT sTtminaneratoMm (20,0 mm x 3).
OObenuHeHHYI0 OpraHUYecKyIo (pa3y MpOMBIBAIOT COIeBbIM pacTBOpoM (30,0 mut x 2), cymaT Hax
0e3BOHBIM Cynb()aTOM HATpust, GUIBTPYIOT M KOHLUEHTPUPYIOT MPH MOHWKEHHOM IaBJICHUU C
NOJIy4eHHEM HeO4HIIeHHOro ocratka. Ocratok oumnmmaror npen-BOXKX (kucibie yciaoBus) ¢
nojiyuenuem 2,5-nubpom-3-¢prop-4-merunnupuauna (300 mr, 1,12 mmons, 56,9% BbIX01) B BUIE
»kenToro TBepaoro Bemiectsa. JKXMC [M+1]:269,7.

K pactBopy 2,5-nubpom-3-prop-4-merunnupununa (0,80 r, 2,97 mmonsb, 1,00 5kB.) B TT'®
(10,0 mu) moGasmsiror w#-BuLi (2,5M, 1,19 mu, 1,00 3kB.) mpu -65°C, U NONY4YEHHYIO CMECh
nepeMemuBaroT B TeueHue 0,5 4, 3aTeM nmo kamisiM godasisitoT JAM® (326 mr, 4,46 mmonb, 343
Mk, 1,50 skB.). TTocne momonautensHbix 30 MUH mepeMernuBaHus npu -65°C peakHOHHYIO
cmech racsaT Haceiil. BogH. NH4Cl (5,00 mut), 1 MONy4EHHYIO CMECh SKCTPArupyrOT 3TUIIALETATOM
(30,0 Mt x 2). OOBenMHEHHYIO OPraHUYECKYIO a3y MPOMBIBAIOT COJIEBBIM pacTBOpoM (30,0 mur X
2), cymar Hax Oe3B. cybhaToM HATpusi, (QWIBTPYIOT M KOHLEHTPUPYIOT TPHU TOHMKEHHOM
TaBIIEHUHN C TOJIyYeHHMEM HEOYHMINEeHHOro ocrartka. OCTaTOK OUHMINAIOT XpoMmarorpadueil Ha
xonoHke (Si02, merponeitnsiii 3¢pup/sTunanerar=1/0-100/1) ¢ monyuennem S-6pom-3-¢rop-4-
MeTHIUpUAnH-2-kapoanbaeruna (300 mr, 1,38 Mmoub, 46,3% BbIXO) B BHIIE JKEITOTO TBEPIAOTO
BEIIECTBA.

'H SIMP (400 MTI'u, CDCls) =10,20 (n, J=0,8 I'n, 1H), 8,69 (c, 1H), 2,48 (n, J=2,4 I'yy,
3H).

K pactBopy 5-Opom-3-¢prop-4-merunnupuans-2-kapoanpaeruaa (300 mr, 1,38 mmons,
1,00 sxB.) B Toayose (10,0 mi) mobapmsiror TsOH-H2O (26,2 wmr, 138 mxmosnb, 0,10 3kB.) u
sTrneHrnKodb (171 mr, 2,75 mmonb, 14 mxi, 2,00 skB.). Cmech nepemernnsatoT npu 120°C B
TedyeHue 2 4. PEakIIMOHHYIO CMECh KOHLIEHTPUPYIOT MPU MOHMKEHHOM JIABJICHUU C MOJyYeHHEM
HEOYHIIEHHOTO ocTaTka. OCTaToK o4MIIAT XpomaTorpadueii Ha kojoHke (SiO2, nerponeiiHbIi
s¢pup/stunanerar=1/0-100/1) ¢  nomydenueM  S5-Opom-2-(1,3-auokconan-2-un)-3-pTop-4-
metunmupuauna (250 mr, 954 mxmoie, 69,3% Bbxomd) B BUIe O€CLIBETHOTO Maca.

'H AAMP (400 MI'u, CDCl3) §=8,49 (c, 1H), 6,13 (c, 1H), 4,32-4,20 (M, 2H), 4,14-4,04 (m,
2H), 2,39 (n, J/=2,4 ', 3H).

K pactBopy 5-6pom-2-(1,3-nnokconan-2-nn)-3-prop-4-metunnupuansa (450 mr, 1,72
mMMmodtb, 1,00 3kB.) B Et20 (10,0 M) nobasnsroT mo karursiM #-BuLi (2,5M, 756 mxa, 1,10 3kB.) npu
-70°C. Cmech nepememnBaroT B TedeHne 0,5 4 npu -70°C u 3ateM 100aBistOT 2-H30MPONOKCH-
4,4.5,5-rerpamerun-1,3,2-muokcaboponan (639 wmr, 3,43 mmonb, 701 mki, 2,00 3xB.). Cmech
nepememuBaroT npu -70°C B Teuernme | 9 m racar nHaceimu. BogH. NHiCl (10 mu). Cmece
skcTparupyroT JAXM (30 ma x 3), u 00beIUHEHHYI0 OPraHUYeCKYIO (pa3y MPOMBIBAIOT COJIEBBIM
pactBopoM (50,0 M x 2), cymar Hax cynbpaToM HATpusi, QUIBTPYIOT U KOHLEHTPUPYIOT NPHU
NOHMKEHHOM JaBJICHUU C IOJIyY€HHEM HEOYMINEHHOTO TBEPIOro BellecTBa. HeouumeHHbIN

npoaykt ounmarot npern-TCX (Si102, nerponeitnbiii a3¢up/s>Tinanerar=1/1) ¢ nonydernem [6-
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(1,3-muokconan-2-un)-5-prop-4-metnn-3-mupuamn|60poHoBoit kucnotsl (220 mr, 940 MKMOIB,
54,8% Bbxox, 97,0% uucrora) B BUAE cBeTIO-xkenToro semectsa. JKXMC [M+1]:228,0.
MMPOMEXYTOYHOE COEJAUHEHHUE D-36
3
_N
O Boc

HN 1. BocyO

2. PIFA
3. ByPiny B

K pacrBopy 3-dpennnmopdonuna (500 mr, 3,06 mmons, 1,00 5kB.) B TeTparunpodypaHne
(5,00 ™) noGammsror TpudTHiamuH (512 mka, 3,68 mmomb, 1,20 3kB.) u gu-mpem-
Oytunnukapbonat (669 mr, 3,06 mmonb, 704 Mk, 1,00 sxs.). Cmech nepememmuparot npu 20°C B
tedeHue | 4. CMech KOHIIEHTPHUPYIOT MPU MOHMKEHHOM JaBJICHHH C TosTydeHrneM octatka (1,30
I, HEOUHIICHHBII), KOTOPBIA MPUMEHSIOT Ha CJENYIOIeH CTaJiH KaK eCThb.

K pactBopy mpem-0ytun 3-penunmopdonun-4-kapdokcmnara (580 mr, 2,20 mmors, 1,00
5kB.) B auxjopmetane (6,00 mi) no6aBastorT peHun-A’-onanmuun 6uc(2,2,2-TpudTopanerar)
(1,04 1, 2,42 mmonb, 1,10 3kB.) u #iox (559 mr, 2,20 mmonb, 444 Mk, 1,00 5kB.). PeakunoHHy 0
cmech nepemermaroT pu 20°C B tedenue 2 4. Cmech pa30aBisiilOT pacTBOPOM OmkapOoHaTa
Hatpus (20,0 mut) u skcTparupyrot auxjaopmeranom (10,0 mit X 3). OObeIuHEHHBIH OPTaHUYECKHI
CJIOH MPOMBIBAIOT HACBILIEHHBIM PACTBOPOM THOCYJIb(aTa HaTpusi (20,0 Mi1), CONEBBIM PaCTBOPOM
(20 M), cymar Haj Oe3BOIHBIM Cyib(aToM HATpus, (UIBTPYIOT W KOHLEHTPUPYIOT NpHU
MOHIDKEHHOM JIaBJICHUHM C TOJy4deHHeM ocrtaTka. (OCTaTok OYHMINalT Xpomarorpadueid Ha
xosoHke (Si0z, merponelinbiii 3¢up/sTrnanerar=1/0-10/1) ¢ nonayuenunem mpem-oytun 3-(4-
fondenmn)mopdommn-4-kapbokcunara (260 mr, 668 mkmoinb, 30,3% BbIXOA) B BHAE Oenoro
Mmacha.

'H AMP (400 MTI'n, IMCO-ds) 6=7,73 (wiz, J=8,4 ', 2H), 7,16 (mn, J=8,0 ', 2H), 4,92
(e, 1H), 4,20 (g, J=12,0 I'u, 1H), 3,84-3,78 (m, 1H), 3,76-3,65 (m, 2H), 3,50-3,40 (m, 1H), 3,04-
2,93 (m, 1H), 1,39 (c, 9H).

Cwmech Tper-Oytun 3-(4-tiondenmn)mopdonmn-4-kapookcunara (260 mr, 668 MKMOIb,
1,00  skB.), 4,4,5,5-rerpamerun-2-(4,4,5,5-rerpameruii-1,3,2-nuokcadoponan-2-mn)-1,3,2-
nuokcadoponana (254 mr, 1,00 mmonsb, 1,50 3kB.), anlerata kamus (131 mr, 1,34 mmonsb, 2,00 3kB.)
u Pd(Dppf)Cl2 (48,9 mr, 66,8 mxmonb, 0,10 5kB.) B nuokcane (2,00 M) mpOAYBarOT U 3aTeM
nepememuBatoT npu 100°C B Teuennme 2 u B armocdepe asora. Cmech (QUIBTPYHOT U
KOHLIEHTPUPYIOT TNPH TOHIKEHHOM MaBJIEHUH C MOJydeHHeM ocTaTka. OCTaTOK OYHINAIOT
xpomatorpadueit Ha kojonke (Si0z, merposeitnsii a3¢up/sTunanerat=1/0-10/1) ¢ monydeHuem
mpem-0oy T 3-[4-(4,4,5,5-Terpamerni-1,3,2-nnokcadoponan-2-ni)peHun |MoppoarH-4-
kapbokcmmata (100 mr, 257 mxmonb, 38,5% BbIxon) B BHIE O€JIOr0 Macia.

'H AMP (400 MTI'u, IMCO-ds) 6=7,67 (n, J=8,0 T'u, 2H), 7,37 (n, J=7,6 T'u, 2H), 4,98
(e, 1H), 4,29-4,23 (m, 1H), 3,86-3,66 (M, 3H), 3,51-3,42 (m, 1H), 3,07-2,96 (m, 1H), 1,41-1,38
(M, 9H), 1,30 (c, 12H).
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IMPOMEXYTOYHBIE COEJIUHEHHWSA D-37-D-38

Xapakrepuzauus [IpomexxyTounsix coennnenuii D36-D38

Ip. Ne | Ctpykrypa H AMP
D-37 A TH SIMP (400 MI'y, CD;0D) 6=10,03 (c,
1H), 8,41 (c, 1H), 8,16-8,10 (v, 2H).
CN
oo
5-((-mumMeTHIaMUHO )METHIT)-2-
(4,4,5,5-terpamerun-1,2,3-
aroKcabopoaH-2-1i1)0eH3OHUTPUIT
D-38 A TH SIMP (400 MI'w, IMCO-ds) 6=7,64 (1,
J=8.4Tu, 2H), 7,27 (n, J=7,6 Ty, 2H), 3,92
(c, 2H), 2,11 (c, 6H), 1,29 (c, 12H), 0,88-0,79
o%o (m, 2H), 0,76-0,67 (m, 2H).
A HXMC [M+1]: 288,2.
N, N-mumerun-1-(4,4,5,5-
terpametni-1,2,3-quokcaboponan-
2-nn)eHI) LIMKIIONPOTaH- 1 -aMuH
D-39 —~ TH SIMP (400 MT 1, metanon-ds) 6=7,84 (c,
@ on 1H), 7,68 (c, 1H), 4,16-4,04 (m, 3H), 1,31 (c,
oBo 12H), 1,16-1,12 (m, 3H).
M KXMC [M+1]: 253,3.
1-(4-(4,4,5,5-rerpamernn-1,2,3-
nuokcadoponan-2-ui)-1H-nupaszon-
1-wn)nponan-2-omn
D-40 N TH AMP (400 MI'w, CDCl3) 6=7,74 (wx,
J=7,6 T, 2H), 7,17 (wx, J=7,6 T, 2H), 4,79
(tuc, 1H), 3,63 (e, 2H), 2,31 (e, 1H),
o %0 1,94-1,73 (m, 3H), 1,35 (¢, 12H), 1,19 (c,

Tper-Oytun (S)-2-(4-(4,4,5,5-
terpametii-1,2,3-quokcaboponan-
2-mn)peHIT) TUPPOTUANH- 1 -

KapOokcHaT

9H).
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D-41 AKXMC [M-55]: 318,2.
tper-OyTun (R)-2-(4-(4,4,5,5-
TeTpameTu-1,2,3-nuokcaboponan-
2-n1)eHIT) TUPPOTUANH- 1 -
kapOOKCcHIaT
D-42 —N KXMC [M+1]: 274,1.
B,
M
1-metnn-2-(4-(4,4,5,5-retpameru-
1,2,3-nrokcabopomnaH-2-
i) eHnn)a3eTHIUH
D-43 o KXMC [M+1]: 274,1.
HN
B.
0o
4-(4-(4,4,5,5-rerpamern-1,2,3-
nuokcaboponan-2-
W1)(pEHIIT)a3e TUANH-2-0H
D-44 (o 'H AAMP (400 MI'u, IMCO-ds) §=7,67 (x,
_N
Boc J=8,0 I'y, 2H), 7,37 (n, J=7,6 ', 2H), 4,98
(urc, 1H), 4,29-4,23 (m, 1H), 3,86-3,66 (M,
oo 3H), 3,51-3,42 (m, 1H), 3,07-2,96 (m, 1H),

AN

Tper-OyTrn 3-(4-(4,4,5,5-
terpametii-1,2,3-quokcaboponan-
2-un)permnn)mMopdonH-4-

KapOoOKcHIaT

1,41-1,38 (m, 9H), 1,30 (c, 12H).

Cnenyromue npumepbl MpeAHA3HAUEHbl I WJUIFOCTpALuU

AOTIOJIHUTCIJIbHBIX
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OTpENeJICHHBbIX BapUAHTOB H300pETeHHsT M HE MpeJHa3HaueHbl Ui OTrpaHH4YeHHs oObeMa
n300peTeHus!.
MMPUMEP 1
8-(1,3-mumernn-1H-nupazon-5-nm)-5-(((5-prop-2,3-nuruapodbenzodypan-4-
WJT)METHIT)aMUHO )uMHUa30[ 1,2-c]mupumMuann-2-kapOOHOBask KUCIOTa

=N

\

NS N~
Br 1. t\l
Za) N~ ayy
)—COEt N \/)—COZH

b oo Y
NH NH
@éﬁ - C(%
o 2. NaOH o
Cwmech STUN 8-0pom-5-(((5-¢pTop-2,3-nuruapodensodypan-4-

WJT)METHIT)aMUuHO )uMuaa3o| 1,2-c]mupumunnn-2-kapookcunata (0,100 r, 230 mxmons, 1,00 3kB.),
368
MKMoIb, 1,60 5kB.), OukapOonata Hatpus (77,2 mr, 919 mxmons, 4,00 3kB.), Pd(Dppf)Cl2 (16,8

1,3-numetnin-5-(4,4,5,5-retpamerni-1,3,2-nuokcaboposian-2-unm)mupaszona (81,6  wr,
mr, 23,0 mxmonb, 0,100 5kB.) B nuokcane (2,10 m) u Boxe (0,700 mur) mpoayBarOT a30TOM TPU
pasa. 3atem, cmech nepemernnBaroT npu 105°C B Teuenne 1 4 B atmocepe azora. PeakiroHHy0
cMech QUIBTPYIOT U KOHLEHTPUPYIOT B BakyyMe. HeounmmeHHbil nponykT ouninarot npen-1CX
(S102, I12:2A=2:3) ¢ nonyuenuem s>tun 8-(1,3-numernn-1H-nupazon-5-um)-5-(((5-pTop-2,3-
auruapoden3odypaH-4-ui)MeTH )JaMuHOo )uMuasol 1,2-cnupumuann-2-kapookcunara (60,0 wmr,
47,9% BoIx0x, 82,6% uncroTa) B BUAe opaH:keBoro Tepaoro semectsa. XKX-MC: [M+1] 450,9.

K pacTBopy STUJ 8-(1,3-gumerun-1H-nmupazon-5-mn)-5-(((5-¢prop-2,3-
auruapoOeH3odpypan-4-ui)MeTHI )aMuHO )uMuaa3ol 1,2-cJnupumuann-2-kapookcmiara (55,0 mr,
101 mxmonb, 1,00 5kB.) B MeTanose (2,00 mu) nobasisitotT BoaH. ruapokcun Hatpus (1,00M, 303
MkJ, 3,00 skB.). Ilonydyennyio cmech nepememmnBairoT npu 60°C B Teuenue 0,5 u. Cmech
GuNBTPYIOT, U OOJBLIYI0 YacThb METaHOJa ynaistoT B Bakyyme. Octatok mosoxast no pH 4
nobasnenriemM 2,00M Bone. XJIOPUCTOBOIOPOIHON KHCIOTBI, M OCAAOK (PUIBTPYIOT U CylIaT B
BakyyMme. HeounieHHbIi NPOAYKT MPOMBIBAIOT MeTaHOJIOM (2,00 MJT) M CyLIaT mojx BaKyyMoM ¢
MOJIly4YeHUEM 8-(1,3-numermn-1H-tmpazon-5-um)-5-(((S-pTop-2,3-nuruapodenzodypan-4-
WI)METUI)aMUHO)UMHIa30[ 1,2-c|mupumunun-2-kapooHoBoit kucnotel (19,7 mr, 44,2% BbIXOS,
95,5% uucrora) B BUIE KeNnTOro TBepAoro semectsa. JKX-MC: [M+1] 423,0.

'H SAMP (400 MI'u, MeOD) &=8,63 (c, 1H), 7,80 (c, 1H), 6,92-6,82 (m, 1H), 6,65 (an,
J=4,0, 88 'y, 1H), 6,27 (c, 1H), 4,83 (c, 2H), 4,59 (T, J/=8,8 'y, 2H), 3,75 (c, 3H), 3,39 (1, J=8,8
I'n, 2H), 2,28 (c, 3H).

INPUMEP 2

5-(((5-¢rop-2,3-gurnapodensodypaH-4-mi)METHIT )JaMHHO )-8-(2-Me TP U I UH-3 -

wi)umuaaso| 1,2-clnupumuana-2-kapOOHOBAsT KHCIOTA



)
Br 1 =N -
(/‘\4N I N =N
Ne N j—COZEt N N fCQH
K g I
NH
o 2. NaOH o
K pacTBopy STUI 8-6pom-5-(((5-prop-2,3-muruapodenzodypan-4-

WI)MeTUI)aMuHO)uMuaa3o0[ 1,2-clnupumunun-2-kapookcunata (50,0 mr, 115 mxmons, 1,00 9xs.),
2-metun-3-(4,4,5,5-rerpamerui-1,3,2-nuokcadboponan-2-un)nupuauta (37,8 mr, 172 mMxmob,
1,50 2x6.) B nuokcane (3,00 mu) noGasmsrot Boay (1,00 mu), 3arem Pd(Dppf)Clz (8,41 mr, 11,5
MKMOJTb, 0,100 2x6.) u bukapooHat Hatpus (29,0 mr, 345 MxkMoub, 3,00 5x8.). PeakIMOHHYIO CMeCh
nepememuBaroT npu 105°C B Teuenue 1 1 nmox azorom. Cmech oxnaxnaroT 10 25°C u GuiasTpyroT.
QOunbTpaT KOHLEHTPHPYIOT B BaKyyMe C IIOJy4eHHEM OcTaTka. HeouMImeHHbBI NpOmyKT
ounmarot npen-1CX (muxiopmeran/meranon=10/1) ¢ mnonyuernnem stun S-(((5-¢prop-2,3-
auruapodeH30(hypaH-4-1i1)METHI JaMUHO )-8-(2-MeTHIMPUINH-3-1in)umMuasol 1,2-
c]mupumunna-2-kapbokcunara (40,0 mr, 75,0% Beixon, 96,4% 4vncrora) B BHAE KOPUYHEBOTO
TBEPJIOTO BEIIECTBA.

K pacrBopy oatun  S5-(((5-¢pTop-2,3-murunpodbenzodypan-4-min)Meru)aMuHo)-8-(2-
METHIIMAPUANH-3-11)uMuaas3o| 1,2-cjnupumunann-2-kapookcunara (40,0 mr, 86,2 mxmouns, 1,00
9k8.) B MeTaHode (4,00 mi) u Boze (1,00 mur) nobasnstot runpokcua Hatpus (10,3 mr, 258 MkMob,
3,000k6.). PeakumonHyro cmech mnepememmBaror npu 55°C B Tteyenue 20 wmuH. Cwmech
KOHLIEHTPUPYIOT B BaKyyMe IJsl yhaneHust Oosblued dactu MmeraHona, u pH nposomsar mo ~6
noGaBJIeHHEeM BOXIH. XJOpUcTOBoAoponHoH kucyotel (1,00M, 0,500 ). ITonmy4dennyro
CYCHEH3UI0 QUIbTPYIOT, U (PUIBTPOBANIBHYIO JIETIEINKY CYILIAT B BakyyMe ¢ mnoiydeHueM S-(((5-
¢bTop-2,3-muruapodenzodypan-4-mn)MeTr1 )aMuHo )-8-(2-MeTHIUpUANH-3 -1 )umuaaszof 1,2-
¢ |mupumuarH-2-kapooHoBoit kucaotsl (18,1 mr, 48,0% Bbixoxa, 95,7% 4uctora) B BUIe OEIOro
TtBepaoro Bemectsa. JKXMC: [M+1] 420,2.

'H SIMP (400 MI'y, CDs0D) 6=8,74 (nn, J=1,2, 6,0 T'n, 1H), 8,68 (c, 1H), 8,50 (nx, J/=1,2,
7,6 T'u, 1H), 7,93 (nn, J=6,4, 8,0 I'u, 1H), 7,88 (c, 1H), 6,91-6,83 (M, 1H), 6,66 (nn, J=4,0, 8,8 I'Ly,
1H), 4,86 (c, 2H), 4,60 (1, J=8,8 I'y, 2H), 3,43 (1, J=8,8 'y, 2H), 2,68 (¢, 3H).

IPUMEP 3

5-(((5-¢propbenzodypan-4-mn)MeTnin)aMIHO )-8-(2 -MeTUIMHPUANH-3 -1 )IMUAa3o[ 1,2-

c|mupumMuanH-2-kapOOHOBast KUCIIOTA

()
Br 1. | N 7
a /N =N
NYNfCOQEt . N N/ COH
o o
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Cmech 3TUI 8-0pom-5-(((5-propOensodypan-4-un)mernia)aMuHO )uMuaaso| 1,2-
c|mupumuann-2-kapookcmnara (120 wmr, 274 wmkmonb, 1,00 »skB.), 2-merun-3-(4,4,5,5-
teTpameTui-1,3,2-nuokcaboponan-2-umnupuanaa (120 wmr, 548 wmkmonb, 2,00 3kB.),
ouxapOonara Hatpus (69,0 mr, 822 mkmoib, 32,0 Mk, 3,00 3xB.) u Pd(Dppf)Cl, (22,4 wmr, 27,4
MkMmonb, 0,100 sxB.) B auokcane (3,00 mm) u Bome (0,600 miy) mpomyBarOT a30TOM U
nepememnBaroT npu 105°C B teuenue 1 4 B atmocdepe aszora. CMechb KOHLEHTPHPYIOT NPH
MOHMKEHHOM JIaBJIEHUHU C MoJiydeHueM octatka. HeounmenHelil nponykt ouninarot npen-TCX
(AXM/merunoserii  cnupt=20/1) ¢ noayyernmem  stun  S-(((S5-pTopbensodypan-4-
WJI)METUIT)aMUHO)-8-(2-MeTHinupuanH-3 -mn)umMuaso| 1,2-cJnupumunun-2-kapookcmnara (100
mr, 78,9% Bbixon, 96,3% uucToTa) B BUAE KOPUYHEBOro TBepAoro BemecTBa. JKXMC [M+1]:
446,2.

K pactBopy stun 5-(((5-propbensodypan-4-wmn)mernn)aMiHO)-8-(2-MeTHITHPUIUH-3 -
wi)umuaaso| 1,2-cloupumunmnn-2-kapookcunara (100 mr, 216 mxmonsb, 1,00 5kB.) B METHIIOBOM
crmpte (4,00 min) u Boze (1,00 mut) noGasnsroT ruapokcun Hatpus (17,3 mr, 432 mMxmons, 2,00
9kB.). [lonyuennyro cmech mepemernuBaioT npu 25°C B Tedenue 0,5 4. PeaklIMOHHYIO CMeCh
KOHLIEHTPUPYIOT NPU TMOHMKEHHOM [IaBJIeHUH, noOaBisitorT Boay (2 mum) u pH mosomsr mo S
nobaByeHHEM BOIH. XJIOPUCTOBOAOPOIHOM KHCIOTHI (1,00M). Ocanok GuibTpyrOT C NOIy4EHUEM
HEOYHIIeHHOTO Tpoaykra (80 Mr) B BHIE KOPHYHEBOIO TBEPIOro BellecTBA. HeodHIneHHBIH
nponykt ounmarorT npen-BOXKX (xomonka: Phenomenex Synergi C18 150x25x10 wxwM;
nonsmwkHas ¢asa: [Boma (0,1%TOK) - ALIH];, B%: 12%-42%, 10 muH) ¢ nonyuenuem S-(((5-
dTopber3odypaH-4-m1)METHI)aMIHO )-8-(2-MeTIIMUPUINH-3 -1 )uMuaa3o| 1,2-c jnupumuann-2-
kapOoHoBoi kucnotsl (10,0 mr, 99,7% uucrora) B Buae ceporo teeproro semectsa. JKXMC
[M+1]: 418,1.

'H AMP (400 MT', CD30D) §=8,74 (un, J=1,6, 5,6 T, 1H), 8,64 (c, 1H), 8,56 (un, J=1,6,
8,0 I'u, 1H), 7,97 (nn, J=6,0, 7,6 I'y, 1H), 7,89 (c, 1H), 7,82 (n, /=2,4 T'y, 1H), 7,47 (an, J=3,6,
8,8 T'u, 1H), 7,15-7,08 (m, 2H), 5,13 (¢, 2H), 2,67 (c, 3H).

IPUMEP 4

5-(((5-¢rop-2,3-nurnapodenzodypan-4-mi)MeTn )JaMuHo)-8-(4-metun- | H-umunason- 1 -

wi)umuaaso| 1,2-clnupumunana-2-kapOOHOBAsT KUCJIOTa
Z—N
/N
Br 1 ?/—N W
3
=N N /‘YN
CO,Et H )—COM

N N~ —_— N N
NBoc 2. NaOH m

o o]

Cwmechb 4-metun-1H-umunazona (102 mr, 1,24 mmons, 4,40 3kB.), aTrn 8-0pom-5-[Tper-
oyTokcukapoonmi-[(5-pTop-2,3-nuruapodenzodypan-4-un)merun Jamuao Jumunasof 1,2-
c|mupumuann-2-kapookcmnara (160 mr, 282 mxmonb, 1,00 skB.), Pda(dba); (25,9 wmr, 282
MKMOJIb, 0,10 9KB.), outper-oyTuin-[2,3,4,5-rerpamerin-6-(2,4,6-

Tpumzonponuindenmn)penui|pocdana (27,2 mr, 56,5 mxmods, 0,20 5kB.) u pocdara kamus (155
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mr, 734 mxmonb, 2,60 3kB.) B nuokcane (5,00 mur) mpoxyBaroT a3otoM. [lonmyueHHYIO CMech
nepemermnBaroT npu 120°C B Teuenue 2 1 B armocepe azora. Cmech pa3daBisIFOT 3TUIIALIETATOM
(3 M) u skctparupyroT stwianeratoM (2,00 ma x 3). OObenuHEHHbIE OpPraHUYeCKHe CIIOU
IPOMBIBAIOT COJIEBBIM pacTBopoM (2,00 mu x 3), cymar Haj Oe3BOAHBIM CyJb(paToM HaTpus,
(GUIBTPYIOT U KOHLIEHTPHUPYIOT TP NOHM)KEHHOM JIaBJIEHUH ¢ nosydeHuem st 5-(((5-¢prop-2,3-
auruapoOeH3odypan-4-uia)MeTni )aMuHo)-8-(4-metni- 1 H-umunason- 1 -wn)umunasol 1,2-
c|mupumunne-2-kapookcunara (120 Mr, HEOUHIIEHHBIH) B BUJIE JKEJITOrO Maca.

Cwmech stun 5-(((5-¢prop-2,3-nurunpodbenzodypan-4-mn)merun)aMmuHo )-8-(4-metui- 1 H-
umMuaa3on-1-mwiumunaso| 1,2-clnupumunun-2-kapdbokcunata (120 mr, 275 mxmonsb, 1,00 3kB.),
ruapokcuna Hatpus (33,0 mr, 825 Mmkmonb, 3,00 5kB.) B MeTusioBoM criirpte (3,00 mut) u Boze (1,00
MIT) ipoayBaroT a3otoM. Cmech nepemennBaroT npu 60°C B Teuenue 1 4. Octatok pa3daBIsIFOT
stunareratoM (3,00 mu) uw skcrparupyror stwianeratoM (2,00 mu x 3). OObenuHEHHbBIE
OpPTaHUYECKHE CJIOW TPOMBIBAIOT COJEBBIM pacTBOpoM (2,00 mu X 3), cymar Hax Oe3BOIHBIM
cyabdarom HaTpus, GUIBTPYIOT U KOHLIEHTPUPYIOT MPH MOHIKEHHOM JaBJIEHUH C TIOJY4YeHHEM
ocratka. Heountennslit mpoaykT ouninaroT npen-B2XKX (0CHOBHBIE yCIIOBHS) € TONyYeHHEM S-
(((5-¢ptop-2,3-guruapodenzodypan-4-min)merna)aMuHo )-8-(4-metmn- 1 H-umunazon-1-
wi)umuaaso| 1,2-clnupumunua-2-kapoouoBoit kuciaotel (37,1 mr, 90,0 mxmounb, 32,7% BBIXOS,
99,1% uucrora) B BUne rojaydoosaroro Teepaoro semectsa. XKX-MC [M+1]: 409,3.

'H SAMP (400 MTI'u, JIMCO-ds) 5=8,68 (c, 1H), 8,54 (tuc, 1H), 8,20 (c, 1H), 7,92 (c, 1H),
7,47 (c, 1H), 6,97-6,88 (M, 1H), 6,68 (nn, J=3,6, 8,8 'y, 1H), 4,70 (wuc, 2H), 4,53 (T, J=8,8 I'Ly,
2H), 3,31 (g, J=8,8 I'y, 2H), 2,18 (¢, 3H).

ITPUMEPBI 5-10 nonyyaroT mo MeTOAMKE, ONMCAHHOW BbIlIe B IpuMepe 4 U C
NpUMEHEHHEM OOIINX CXeM PEeaKLUil U IPOMEKYTOYHBIX COSTMHEHHUI, OMMCAHHBIX 31€Ch.

TABJIULA 1

Xapaxrepuzarust [IPUMEPOB 5-10

Ip. Ne | CTpykTypa H AMP
5 'H SIMP (400 MI'u, CD;0D) 6=8,56 (c, 1H)
8,19 (¢, 1H), 7,79 (¢, 1H), 6,85 (T, J=9,6 I'Ly,
N 1H), 6,63 (nn, J=4,0, 8,8 'y, 1H), 4,80 (c,
\N(H 2H), 4,57 (1, J=8,8 'y, 2H), 4,53-4,46 (m,

] 1H), 3,38-3,34 (m, 2H), 2,37 (¢, 3H), 1,54 (x,
<OI ] J=6,8 T'yy, 6H).

5-(((5-¢rop-2,3- WXMC [M+1]: 451,3.

2

%

N_¢
\

N

muruapobensodypan-4-
WI)MeTUIT)aMIHO)-8-( 1 -u3onponui-
3-metun-1H-nupason-4-
un)umunaso| 1,2-c lnupumuans-2-

KapOOHOBast KMCIIOTa
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5-(((5-dpTop-2,3-
muruapobensodypan-4-
WJT)METUJT)aMHHO )-8-(6-MeTOKCH-4-
METHIITUPUIUH-3 -1 )umMugas3of 1,2-
c|mupumMuanH-2-KapOoOHOBAs

KUCJI0oTa

'H AMP (400 MI'u, IMCO-ds) 6=8,78 (c,
1H), 8,43 (wc, 1H), 8,03 (¢, 1H), 7,63 (c,
1H), 6,97-6,91 (m, 1H), 6,80 (¢, 1H), 6,70
(nm, J=4,0, 8,8 T'y, 1H), 4,70 (wpa, J=4,4 I'L,
2H), 4,55 (1, J=8,8 I'y, 2H), 3,87 (c, 3H),
3,33-3,29 (m, 2H), 2,15 (¢, 3H).

KX-MC [M+1]: 450,1.

NIN
l =
=N
\/)—COZH

Ny N
T

NH

OC<%F

8-(2-uuksonponun-4-
METWIITUPUMUINH-5-101)-5-(((5-
¢dTop-2,3-muruapodensodypan-4-
WJI)METUJT)aMUHO )uMua3o| 1,2-
c|mupumuarH-2-kapOoHOBas

KHUCJI0Ta

'H SIMP (400 MT'1t, IMCO-ds) 6=8,52-8 28
(v, 2H), 7,57 (¢, 1H), 6,93 (wr, J=9,6 T'y,
1H), 6,73-6,63 (m, 1H), 4,72 (wc, 2H), 4,52
(g, J=8,8 T, 2H), 3,30-3,24 (v, 2H), 2,34
(¢, 3H), 2,25-2,17 (m, 1H), 1,17-0,91 (m,
4H).

HKX-MC [M+1]: 461,4.

5-(((5-¢rop-2,3-
auruapodensodypan-4-

WI)METHIT)aMIHO)-8-( 1-u30mponmi-

TH SIMP (400 MT', CD;0D) 6=8,71 (c, 1H),
7,92 (c, 1H), 7,67 (c, 1H), 6,90-6,82 (m, 1H),
6,65 (nx, J=4,0, 8,8 Ty, 1H), 4,84 (wc, 2H),
4,68-4,62 (m, 1H), 4,58 (T, J=8,8 T', 2H),
3,39 (1, J=8,4 Ty, 2H), 2,28 (c, 3H), 1,52 (x,
J=6,4 T'y, 6H).

HXMC [M+1]: 451,3.
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S-merun-1H-nupason-4-
wi)umuaaso| 1,2-clmupumunun-2-

KapOOHOBast KMCIIOTa

9 'H AMP (400 MI'u, IMCO-ds) 6=8,79 (c,
1H), 8,71 (1, J=4,8 I';, 1H), 8,06 (z, /=2,0
I'u, 1H), 7,77 (¢, 1H), 7,61 (ng, J=3,6, 8,8
I'u, 1H), 7,25-7,18 (M, 2H), 6,23 (¢, 1H),
5,01 (m, J/=4,8 ', 2H), 3,69 (c, 3H), 2,19 (c,
3H).
8-(1,3-mumernn-1H-nupazon-5-un)- | KKXMC: [M+1] 421,2.
5-(((5-¢propbenzodpypan-4-
WT)METHIT)aMUHO))uMHa30[ 1,2-
c|mupumMuanH-2-KapOoHOBAs
KHCJIOTa
10 "H AAMP (400 MI'u, CD30D) 6=8,17 (uuc,

1H), 7,65 (c, 1H), 7,11-7,03 (m, 1H), 6,89 (x,
J=7,6 'y, 1H), 6,66 (n, J=8,0 'y, 1H), 6,25
(e, 1H), 4,78 (c, 2H), 4,56 (T, J=8,8 T'L,
2H), 3,77 (e, 3H), 3,29-3,26 (m, 2H), 2,25
(c, 3H).

5-(((2,3-purunpodbenzodypan-4- KX-MC [M+1]405,2.

uin)Metu)aMuHo)-8-( 1,3 -numeru-
1H-nmmpazon-5-un)-umuaasof 1,2-
cmupumuarH-2-kapOoHOBas

KHUCJI0oTa

MNPUMEP 11
8-(1,3-mumernn-1H-nupazon-5-um)-5-(((5-pTop-2,3-nuruapodbenszodypan-4-

WI)METUT)aMUHO)UMHAa30[ 1,2-c|mupumuaun-2-kapOokcamug

K pacteopy 8-(1,3-gumernn-1H-nupazon-5-un)-5-(((5-¢prop-2,3-aurunpodbenzopypan-4-

WI)METUIT)aMUHO)UMHa30[ 1,2-clnupumuaun-2-kapooHoBoil kucnotsl (24,9 mr, 52,7 MkMonb,
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1,00 5kB.) B IM® (1 mi1) noGasssiroT ximopun ammonwus (8,45 mr, 158 mxmons, 3,00 5ks.), JIUTIDA
(47,7 mr, 369 mxwmonb, 64,2 mxa, 7,00 skB.) u 'ATY (40,1 mr, 105 mxmonb, 2,00 3kB.).
IMonyuyennyro cmech nepememuBaiot npu 25°C B Teuenue 1 1. Cmech paszdasisitor Bonoit (10,0
M) u punsTpyror. Ocanok mpombiBaroT MeraHosoM (1,00 mi) ¥ cymar mpu MOHHUKEHHOM
NaBJIEHUU c NOJIyYeHUEM 8-(1,3-mumermn- 1 H-nupaszon-5-mn)-5-(((5-prop-2,3-
auruapodeH3odypan-4-ui)MeTHI )aMuHO )uMuaasol 1,2-cJnupumuann-2-kapbokcamuna (12,3 wmr,
53,8% BbIxox, 97,5% uucrtoTa) B BUAE ceporo Teepaoro Bemectsa. JKX-MC: [M+1]422,1.

'H AAMP (400 MI'y, IMCO-ds) 5=8,64 (c, 1H), 8,51 (e, 1H), 7,74 (c, 1H), 7,62 (¢, 1H),
7,45 (uic, 1H), 6,93 (1, J/=9,6 T'u, 1H), 6,69 (nn, J=4,0, 8,8 I'y, 1H), 6,25 (c, 1H), 4,71 (wun, J=4,4
I'n, 2H), 4,54 (wr, J=8,8 T'u, 2H), 3,72 (¢, 3H), 3,31-3,27 (m, 2H), 2,18 (¢, 3H).

MMPUMEP 12

5-(((5-¢propbenzodypan-4-mn)MeTnin)aMIHO )-8-(2 -MeTUIIMHP UANH-3 -1 )IMUAa30[ 1,2-

¢ |mupumMuanH-2-KapOOKCaMuT

() )
o 4
=N =N
)—COH _)—CONH,
NYNf NH,4CI, FATY NYN
NH —_— NH
F F
o} o
Cwmech 5-(((5-¢pTopbenzodypan-4-un)MeTHIT)aMUHO)-8-(2-METUITTUPUANH-3 -

win)umuaaso| 1,2-cloupumunnn-2-kapoouoBoit kuciotsl (80,0 mr, 192 mxmons, 1,00 sxs.), AUDA
(74,3 mr, 575 mxmodb, 100 Mk, 3,00 ox6.) u xnopuna ammonus (30,8 mr, 575 Mkmodb, 3 9k86.) B
JAM® (3,00 mur) oxnaxnatot 1o 0°C. K aroit cmecu nobasisiror TATY (109 wmr, 287 mkmons, 1,50
9K6.) U cMech nepemernuBaroT npu 25°C B Teuenue 1 4. PactBop pasbasistor Bomoii (10,0 mi),
GUNBTPYIOT, (QUIBTPOBAIBHYIO JIeMemKy cymar ¢ nonydeHuem S-(((5-propbensodypan-4-
WJI)METUJT)aMUHO)-8-(2-MeTHimupuanH-3 -mn)uMuaso| 1,2-cJnupumunun-2-kapookcamuna (61,0
mr, 74,0% Boixon, 96,8% udrcroTa) B Buze Oesoro TBepaoro Bemectsa. JKXMC [M+1]: 417,2.

'H AMP (400 MI', IMCO-ds) §=8,64 (c, 1H), 8,59 (1, J=5,2 ', 1H), 8,48 (ax, J=1,6,
4.8 T'u, 1H), 8,06 (n, J=2,0 T'u, 1H), 7,72 (nn, J=1,6, 7,6 I'u, 1H), 7,65 (c, 1H), 7,59 (an, J=3,6,
9,0 T', 1H), 7,50 (e, 1H), 7,39 (e, 1H), 7,29 (anx, J=5,2, 7,6 I'n, 1H), 7,25-7,18(m, 2H), 5,00
(n, J=5,2 T, 2H), 2,39 (¢, 3H).

I[TPUMEPHI 13-21 noaydaroT MO METOAMKE, OMUCAHHON BbIlle B mnpumepe 12 u ¢
MPUMEHEHUEM OOIINX CXEM PEaAKIINil 1 MPOMEKYTOUHBIX COSTUHEHUH, OMMMCAHHBIX 3/1€Ch.

TABJIUIIA 2

Xapaxkrepuzausi [IPUMEPOB 13-21
Ip. Ne | CTpykTypa H AMP




13 ,( 'H AMP (400 MT'n, IMCO-ds) 5=8,58 (c,
) 1H), 8,54 (c, 1H), 8,18 (, J=5.2 Ty, 1H),
Xn 7,82 (wc, 1H), 7,79 (c, 1H), 7,51 (wc, 1H),
N N fCONHg
Y 6,96-6,89 (v, 1H), 6,68 (an, J=4,0, 8,4 'y,
NHF 1H), 4,69 (n, J/=4,8 'y, 1H), 4,57-4,47 (™,
o 3H), 3,30-3,25 (m, 2H), 2,36 (¢, 3H), 1,44 (x,
5-(((5-dprop-2.3- J=6,8 T'i, GH).
nauruapobeH3odypan-4- AKXMC [M+1]: 450,3.
WI)MeTUI)aMIHO)-8-( 1 -u3onponui-
3-metun-1H-nupaszon-4-
wi)umuaaso| 1,2-cmupumunun-2-
KapOOKcaMug
14 o~ TH SIMP (400 MT'wy, JIMCO-ds) 5=8,64 (c,
| \/N 1H), 8,39 (T, J=4,4 'y, 1H), 8,06 (c, 1H),
Jn 7,62 (c, 1H), 7,50(c, 1H), 7,41(c, 1H), 6,95
Nﬁ/N\/)_ CONHz (urr, J=9,6 11, 1H), 6,80 (c, 1H), 6,71 (1,
NH J=4,0, 8,4 T, 1H), 4,72 (wn, J=4,8 'y, 2H),
(j{j ] 4,56 (wr, J=8,8 'y, 2H), 3,88 (c, 3H), 3,34-
05-(((5-¢>Top-2,3- 3,28 (m, 2H), 2,19 (c, 3H).
nurunpobensodypan-4- ACCMC [M]: 449, 1.
WUT)METHIT)aMUHO)-8-(6-MeTOKCH-4-
METHIITUPUINH-3 -1 )uMuaas3of 1,2-
c]mupumMuarH-2-KapOOKCaMuT
15 TH SIMP (400 MT', IMCO-ds) 5=8,65 (c,

1

N™ N

l =
A N=N
\/)—CONHz

NYN

NH

o@éF

8-(2-umkmnomnpormi-4-
METHIMUPUMUINH-S-11)-5-(((5-
¢dTop-2,3-nuruapodbensodypan-4-

WJI)METUIT)aMUHO)UuMHa3o[ 1,2-

1H), 8,54-8,43 (m, 2H), 7,71 (c, 1H), 7,57
(tuc, 1H), 7,40 (we, 1H), 6,94 (r, J=9,2 Ty,
1H), 6,70 (nzn, J=4,0, 8,4 Ty, 1H), 4,72 (wx,
J=4.8 T, 2H), 4,55 (1, J=8,8 T, 2H), 3,32-
3,29 (m, 2H), 2,36 (c, 3H), 2,26-2,17 (m, 1H),
1,14-0,98 (v, 4H)

HKX-MC [M+1]: 460,4.
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c|mupumuanH-2-KkapOOKCaMu

16 Y TH SIMP (400 MI', CD;0D) 6=8,41 (c, 1H),
) 7,75 (c, 1H), 7,66 (c, 1H), 6,85 (1w, J=9,2
XN I'y, 1H), 6,68-6,58 (v, 1H), 4,80 (c, 2H),
Nﬁ/N\/)_CONHZ 4,68-4,55 (m, 1H), 4,56 (wT, J=8,8 I'ry, 2H),
NH 3,38-3,35 (M, 2H), 2,35 (¢, 3H), 1,51 (i,
(ﬁ i J=64 Ty, 6H)
° S(-dprop-2.3- HXMC [M+1]: 450,4.
muruapobensodypan-4-
WI)MeTUI)aMIHO)-8-( 1 -u3onponui-
S-metuin- 1 H-nupason-4-
wi)umuaaso| 1,2-cmupumunun-2-
KapOOKcaMug
17 %,i TH SIMP (400 MI'w, CDCl3) 5=8,11 (c, 1H),
N 7,93 (c, 1H), 6,67-6,61 (m, 1H), 6,59-6,54 (m,
N/\ N/N/ CONH, 1H), 5,08 (c, 2H), 4,58 (1, J=8,8 'y, 2H),
?\l; 4,47 (xB, J=7,2 T'u, 2H), 3,32 (wT, J=8,8 I'y,
. 2H), 1,43 (1, J=7,2 Ty, 3H), 1,36 (c, 9H)
(0\/‘{)/ KX-MC [M+3]: 537,2.
5-(((5-pTop-2,3-
ouruapodensodypan-4-
WI)MeTHIT)aMUHO)-8-(4-meTu- | H-
uMuaa3oi-1-wn)umunasof 1,2-
c]nupumMuanH-2-KapOOKCaMuT
18 TH SIMP (400 MT'1y, IMCO-ds) 5=8,76-8,56

=N
N N\/)_CONHz
\r

NH

{ F
/
(o]

8-(1,3-mumerun-1H-mupazon-5-mn)-
5-(((5-¢propbenzodypan-4-
WJT)METUIT)aMUHO)UMHa3o0[ 1,2-

c|mupumuanH-2-kapOOKCaMu

(v, 2H), 8,06 (tuc, 1H), 7,75 (we, 1H), 7,67-
7,55 (m, 2H), 7,47 (wc, 1H), 7,28-7,16 (m,
2H), 6,25 (we, 1H), 5,01 (we, 2H), 3,72 (e,
3H), 2,19 (wc, 3H).

KXMC: [M+1] 420,2.
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19

5-(((2,3-purunpobdbenzodypan-4-
wi)MeTu1)aMuHo)-8-(1,3-qumern-
1H-nmmpa3zon-5-unm)umunasolf 1,2-

c]mupumuanH-2-KkapOOKCaMuT

TH SIMP (400 M, IMCO-ds) 5=8,64 (uuc,
2H), 7,71 (we, 1H), 7,63 (we, 1H), 7,46 (wc,
1H), 7,10-7,01 (m, 1H), 6,85 (wz, J=7,6 'y,
1H), 6,68 (wz, J=8,0 ', 1H), 6,24 (wc, 1H),
4,70 (wc, 2H), 4,54 (wr, J=8,4 'y, 2H), 3,72
(wc, 3H), 3,26 (g, J=9,2 Ty, 2H), 2,18 (wc,
3H)

HKX-MC [M+1] 404,3.

20

8-(1,3-mumerun-1H-nmupazon-5-mn)-
5-(((5-¢pTop-2,3-
muruapobensodypan-4-
WJT)METHIT)aMUHO)-N-
mMeTunuMuaasol 1,2-clmupumunnn-2-

kapOokcamuz

TH SIMP (400 MT'w, IMCO-ds) 5=8,66 (uc,
1H), 8,51 (we, 1H), 8,22 (we, 1H), 7,74 (uc,
1H), 6,94 (wt, J=8,8 T, 1H), 6,71 (e, 1H),
6,24 (e, 1H), 4,72 (wc, 2H), 4,55 (wr,
J=7,6 T, 2H), 3,71 (c, 3H), 3,28-3,31 (m,
2H), 2,78 (c, 3H), 2,19 (c, 3H).

HXMC [M+1]: 436,4.

21

8-(1,3-numerun-1H-nmupazon-5-mn)-
5-(((5-¢pTop-2,3-
muruapobensodypan-4-
wi)MeTni)aMuHo)-N, N-
auMeTuIumMuaaszol 1,2-clnupumMuaun-

2-kapbokcamug

TH SIMP (400 MT'1, IMCO-ds) 58,59 (c,
1H), 8,51 (we, 1H), 7,76 (c, 1H), 6,94 (1,
J=92 T, 1H), 6,70 (n1, J=8.4, 3,6 'y, 1H),
6,23 (c, 1H), 4,73 (n, J=2,4 Ty 2H), 4,55
(wr, J=8,8 T, 2H), 3,72 (c, 3H), 3,37 (1,
3H), 3,26-3,31 (M, 2H), 2,99 (wc, 3H), 2,18
(c, 3H).

HXMC [M+1]: 450,4.

IHPUMEP 22




99

5-(((5-propbenzodypan-4-mn)MeTnin)aMIHO )-8-(2 -MeTUIIMPUANH-3 -1 )uMuAa3o[ 1,2-
c|mupumuaH-2-KapOOHUTPHUIT
= | S

Z :N)_CONH z ’\N>_
N N/ 2 TOYK L4 )on
ﬁ/ ﬁ/

NH
F F
Céf C(%
o o

K pacTBopy 5-(((5-¢propbenzodypan-4-min)MeTHIT )aMUHO )-8~(2-METHUIIITHUPUAUH-3 -
wi)umuaaso| 1,2-clnupumunun-2-kapookcamuna (45,0 mr, 108 mxmonb, 1,00 sxs.), TOA (219 wmr,
2,16 mmonb, 301 mxi, 20,0 sxs.) B TT'® (1,50 mun) nodasnsitor TOYK (136 mr, 648 mxmors, 90,2
MK, 6,00 2x6.) mpu 0°C. Cmeck 3atem nepememuBaroT npu 25°C B reuenue 1 4. PeakunonHyro
cMech pazdapisroT sTrianeraroM (10,0 mut) u mpomsiBaroT Boxoi (10,0 M x 3). Oprannueckuit
cioil cymar Haj O0e3BONHBIM Cyib(aToM HATpus, (QUIBTPYIOT U KOHLEHTPUPYIOT TPHU
MOHWKEHHOM JaBJICHUH C MOJyueHneM octaTtka. HeounimeHHbI mpoaykT ounmaroT npen-B2XXX
(xononka: Phenomenex Synergi C18 150x25x10 mxm; nogsmxkaas ¢aza: [A=soxna (0,1%TPK) -
B=aueronutpun]; B%: 18%-48%, 12 wmwuH) c¢ mnomyuenuem S-(((5-¢propbenzodpypan-4-
WUT)METUI)aMUHO)-8-(2-MeTHnnupuaAnH-3 -mn)uMuaaso| 1,2-clnupumunun-2-kapobonurpuna (13,0
mr, 29,9% Brixon, 99,1% yuctora) B Bune OenoBaroro Teepaoro semectsa. JKXMC [M+1]:399,3.

'H SIMP (400 MTI'u, METAHOJI-d4) 6=8,75 (mn, J=1,6, 6,0 'y, 1H), 8,65 (c, 1H), 8,54
(nm, J=1,6, 7,6 T'y, 1H), 8,0-7,95 (m, 2H), 7,83 (1, /=2,0 ', 1H), 7,53-7,44 (m, 1H), 7,18-7,11 (m,
2H), 5,15 (n, J=0,4 I', 2H), 2,68 (c, 3H).

INPUMEP 23

5-(((5-¢Top-2,3-nuruapodenzodypan-4-ui)MeTni )JaMuHo)-8-( 1 -usonponmi-3 -meTu-
1H-nupaszon-4-wn)umunaszol 1,2-c JnupumMuanH-2-kapOOHU TP

o, {

N N—N
\

ﬁ: ﬁ:
Z =N =N
_)CONH: oy NYN\/)— CN

—~Z

Nﬁ/N

NH NH
O O

K pactBopy 5-(((5-¢Top-2,3-nurunpodbenzodpypan-4-uia)meTin)aMuHo)-8-( 1-u3onpomnmi-
3-metwi- 1 H-nupazon-4-un)umunaszol 1,2-c Jnupumuann-2-kapookcamuaa (49,0 mr, 106 MKMOJIb,
1,00 skB.) u TOA (215 wmr, 2,12 mmons, 296 Mk, 20,0 5kB.) B TT'® (1,00 mi1) nodasnsitor TOYK
(134 mr, 637 mxmoub, 88,7 Mk, 6,00 skB.) mpu 0°C. Cmech 3ateM nepemermmBaroT mpu 25°C B
teueHue | 4. PeakumoHHyo cmech paszOamistror stmianeratoM (10,0 mu), pH nosomsar no ~7
nobasnennem TPK, u opraHumdeckuil CIOH MPOMBIBAIOT COJEBBIM pacTBopoM (5,00 mi x 3).

Konnenrtpauust B Bakyyme 1ae€T HEOUUILIEHHBIN NpOAYKT. HeouunienHslii OCTaTOK pacTUPArOT ¢
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MeTuiaoBbIM  criuproM (2,00 mi) wu  unpTpyror ¢ nonydeHueM  S-(((5-¢Top-2,3-
auruapoden3odypaH-4-ui)MeTn )JaMuHo)-8-( 1-usonponun-3-metuin- 1 H-nupaszon-4-
wn)umunaso| 1,2-clnupumunus-2-kapoonurpuna (43,0 mr, 92,7% Beixon, 98,8% uucrora) B BUIE
6enoro TBepaoro BemectBa. JKXMC [M+1]: 432,3.

'H SIMP (400 MT'u, JIMCO-ds) 5=8,90 (c, 1H), 8,32 (wuc, 1H), 8,16 (c, 1H), 7,84 (c, 1H),
6,94 (1, /=9,2 I', 1H), 6,70 (mn, J=3,6, 8,4 I'y, 1H), 4,70 (1uc, 2H), 4,58-4,44 (m, 3H), 3,30-3,24
(M, 2H), 2,30 (c, 3H), 1,43 (1, J/=6,8 I'y, 6H).

I[TPUMEPHI 24-85 nonydaroT 1Mo METOAMKE, OMUCAHHON BbIlle B mNpumepe 23 U ¢

NPUMEHEHUEM OOIUX CXeM PeaKIHil U MPOMEKYTOUHBIX COSTUHEHUHN, OMMCAHHBIX 3/1€Ch.

Tabauna 3
Xapaxkrepuzaiusi [IPUMEPOB 24-85
Ip. Crpykrypa H AMP
Ne
24 o~ TH AMP (400 MI', CD;0D) 6=8,63
() (c, 1H), 8,01 (c, 1H), 7,74 (c, 1H),
J 6,91-6,85 (i, 1H), 6,81 (c, 1H), 6,67
NYNJ_ N (mm, J=4,0, 8,4 Ty, 1H), 4,84 (c, 2H),
NH 4,60 (r, J=8,8 T, 2H), 3,96 (c, 3H),
(o\/é/ ] 3,41 (wr, J=8,8 I'y, 2H), 2,20 (c,
5-(((5-¢rop-2,3-nurunpobensodpypan-4- 3H).
JT)METHJT)aMHHO)-8-(6-METOKCH-4- AXMC ML 4313,
METUINUPUANH-3-1T)uMuaasol 1,2-
c]nMpUMUIUH-2-KapOOHUTPUIT
25 Y TH AMP (400 MI', IMCO-de)
NN §=8,93 (c, 1H), 8,61 (mc, 1H), 8,48
7 (c, 1H), 7,83 (c, 1H), 6,96 (T, J=9,2
Ni N/\N/fCN Ty, 1H), 6,72 (ax, J=4,0, 8,8 Ty,
s 1H), 4,73 (1n, J=4,0 T, 2H), 4,56
(jé/': (t, J=8,8I', 2H), 3,33 (T, J=8,8
o T, 2H), 2,32 (c, 3H), 2,26-2,18 (m,
8-(2-uuknonponun-4-merunmupumunun-5- | 1H), 1,15-1,00 (m, 4H).
wn)-5-(((5-prop-2,3-nuruapodenzodypan-4- | KX-MC [M+1]: 442 4.
WIT)METUI)aMIHO )uMuaasolf 1,2-
c]mMpUMUIHH-2-KapOOHUTPUIT
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26 Y TH SIMP (400 MI'w, CD30D) 5=8,59
L (c, 1H), 7,75 (c, 1H), 7,75 (c, 1H),
AN 6,89-6,82 (m, 1H), 6,64 (m1, J=4,0,
NYNJ_ o 8,8 I', 1H), 4,80 (c, 2H), 4,72-4,63
NH (m, 1H), 4,57 (1, J/=8,8 T'y, 2H),
<0\/<5/F 3,39-3,34 (m, 2H), 2,34 (¢, 3H), 1,52
5-(((5-¢rop-2,3-nuruapodenzodypan-4- (. /=68 I'n, 6H).
WJI)METUIT)aMUHO)-8-( 1 -u3onponui-S-mMeTu- HOME [M+1]: 432.4.
IH-nmpazon-4-un)umunazof 1,2-
c]mupumMuIrH-2-KapOOHUTPUIT
27 TH SMP (400 MI', IMCO-de)
5=8,92 (c, 1H), 8,82 (wr, J=5,2 TLy,
1H), 7,84 (c, 1H), 6,94-6,80 (m, 3H),
6,24 (c, 1H), 6,05 (c, 2H), 4,75 (n,
J=48T'u, 2H), 3,74-3,72 (M, 3H),
2,19 (c, 3H).
5-((6enzo[d][1,3 ] auokcon-4- KXMC: [M+1] 388,2.
WIMETHI )aMuHO)-8-(1,3-numernn-1H-
nupaszon-5-un)umunasol 1,2-clnupumunus-2-
KapOOHHUTPUI
28 'H SIMP (400 MI'u, CDs0D) 6=8,61

8-(1,3-gumerni-1H-nmupason-5-mm)-5-(((5-
¢dropbensodypan-4-
WJI)METUI)aMUHO))UMuaa3o[ 1,2-

c|mupuMHuANH-2-KapOOHUTPIIT

(c, 1H), 7,90 (c, 1H), 7,84 (1, J=2,0
Ty, 1H), 7,50 (n1, J=3,6, 8,8 T,
1H), 7,18-7,11 (m, 2H), 6,28 (c, 1H),
5,14 (¢, 2H), 3,74 (c, 3H), 2,30 (c,
3H).

KXMC: [M+1] 402,2.
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29 'H SIMP (400 MI'u, CD30D) §=8,67
(c, 1H), 7,91 (c, 1H), 7,19 (n, J=8,4
CN I'u, 1H), 6,72 (n, J=8,4 'y, 1H), 6,33
(c, 1H), 4,89 (c, 2H), 4,62 (T, J=8,8
I'u, 2H), 3,77 (c, 3H), 3,44 (1, J=8,8
I'y, 2H), 2,32 (c, 3H).
5-(((5-¢rop-2,3-murumpobensodpypan-4- | KXMC: [M+1] 420,2.
wi)metui)amuHo)-8-(1,3-gumermn- 1H-
nupas3on-5-un)umunasof 1,2-clnupumuaus-2-
KapOOHUTPHIT
30 'H SIMP (400 MI'u, CD30D) §=8,60
(c, 1H), 7,86 (c, 1H), 7,11-7,04 (M,
CN 1H), 6,89 (n, J/=7,6 I'y, 1H), 6,67 (7,
J=8,0I'y, 1H), 6,32 (¢, 1H), 4,79 (c,
2H), 4,57 (1, J=8,8 I'y, 2H), 3,76 (c,
3H), 3,30-3,25 (M, 2H), 2,30 (c, 3H).
5-(((2,3-nuruppodenzodypan-4- KX-MC [M+3] 386,0.
win)metui)amMmuHo)-8-(1,3-qumernn-1H-
nupaszon-5-un)umunasol 1,2-clnupumunus-2-
KapOOHUTPUIT
31 ON 'H SIMP (400 MI'y, CD30D) §=8,62
(c, 1H), 7,84 (c, 1H), 7,63 (c, 1H),
%a 7,58 (1, J/=8,0 I'u 1H), 7,46 (1, J=8,0
N/\ N’\N/)—CN I'u,1H), 6,86 (T, /=9,2 'y, 1H), 6,65
\,5., (nm, J=4,0, 8,8 ', 1H), 4,83 (c, 2H),

@;jf

3-xnop-4-(2-unano-5-(((5-prop-2,3-
muruapobensodypan-4-
WT)METHJT)aMUHO )uMuaas3of 1,2-

c|mupumunun-8-un )-N, N-numeTnnoeH3amMug

4,58 (1, J=8,8 T'y, 2H), 3,39 (1, J=8,8
T'u 2H), 3,13(c, 3H), 3,08(c, 3H).
WXMC [M+1]: 491,2.
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32 g,\ "H AAMP (400 MI'u, JIMCO-db)
§=9,89 (e, 1H), 8,94 (1, J=2,0 'y,
1H), 8,55 (wc, 1H), 7,73 (c, 1H),

I N/\N/fc"‘ 7,45 (c, 1H), 7,43-7,35 (v, 2H), 6,96
)8 (1, J=9,6 I'n, 1H), 6,72 (n1, J=4,0,
F 8,8 I', 1H), 4,72 (un, J=4,4 'y,
(o\/é/ 2H), 4,56 (1, J=8,8 T', 2H), 4,30
8-(4-((nuMeTHIAMIHO )METHI )-2- (wn, J=4,4 T'u, 2H), 3,33 (wr, J=8,8
metuadennn)-5-(((5-prop-2,3- I'u, 2H), 2,78 (wa, J=4,0 'y, 6H),
auruapodensodypan-4- 2,20 (c, 3H).
WJT)METHJT)aMUHO)uMUIa30][ 1,2- KXMC [M+1]: 457,2.
¢|mupuMHuINH-2-KapOOHUTPIIT

33 N TH SIMP (400 MI'y, CD;OD) 5=8,63

(c, TH), 7,84 (c, 1H), 7,74 (1, J=1,6
o T, 1H), 7,66-7,59 (1, J=8,0 Tr ,
N/\ N:N/)_CN 1H), 7,53 (an, J=1,6, 7,6 T, 1H),
T 6,85 (1,.J=9,6 'y, 1H), 6,66 (m,
F J=4,0, 8,4I'n, 1H), 4,84 (c, 2H), 4,58
(ojé/ (T, /=8,8 I'y, 2H), 4,39 (c, 2H), 3,38
8-(2-xmop-4- (T, J=8,4 'y, 2H), 2,93 (c, 6H).
((numerunamuso)merm)bermn)-5-(((5-prop- | KXMC [M+1]: 477,3.
2,3-purugpodensodypan-4-
WIT)METUJ)aMUHO )uMuaasol 1,2-
¢mupuMHuINH-2-KapOOHUTPIIT

34 o X TH SIMP (400 M, IMCO-de)

p 5=8,94 (c, 1H), 8,68 (wc, 1H), 7,90

o (c, TH), 7,51-7,43 (m, 2H), 6,96 (,

N/\ N/\N/)_CN J=8,8 I'y, 1H), 6,72 (nn, J=4,0, 8,8
T T, 1H), 4,74 (1, J=44 T, 2H),

F
o
3-x10p-4-(2-1ano-5-(((5-¢rop-2,3-
ouruapobensodypan-4-

WIT)METUI)aMUHO )uMuaasolf 1,2-

4,55 (1, J=8,8 T, 2H), 3,33 (T, J=8.8
T, 2H), 3,04 (c, 3H), 2,92 (¢, 3H).
HXMC [M+1]: 509,3.
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¢|mupumuane-8-ni)-2-prop-N, N-

TUMETHIIOEH3aMU/
35 A 'H AAMP (400 MI'y, CD;0D) 5=8,63
F (c, 1H), 7,88 (c, 1H), 7,59 (1, J=6,0
cl I'u, 1H), 7,43 (n, J=9,6 I'y, 1H), 6,86
g N/\N/)_CN (1, J=9,2 Ty, 1H), 6,65 (mz, J=4,0,
)s 8,8 I'y, 1H), 4,83 (c, 2H), 4,59-4,56
(\/éF (v, 2H), 3,38 (1, J=8,8 T'yy, 2H), 3,14
o (c, 3H), 3,05 (c, 3H).
5-xnop-4-(2-umano-5-(((5-prop-2,3- KXMC[M+1]: 509,3.
muruapobensodypan-4-
WJI)METUI)aMUHO))UMuaa3o[ 1,2-
c|mupumunnn-8-mn)-2-prop-N, N-
TUMETHIIOEH3aMU/
36 O N 'H SIMP (400 MI'y, IMCO-de)
F 5=8,96 (c, 1H), 8,67 (e, 1H), 8,29
(c, 1H), 8,04-7,96 (m, 2H), 7,47 (wr,
g N/\N/fCN J=7,6 T, 1H), 6,95 (wrr, J=9,2 T'n,
)s 1H), 6,71 (wan, J=3,6, 8,4 T, 1H),
(jé/': 4,75 (un, J=4,0 'y, 2H), 4,55 (T,
o J=8,4T'u, 2H), 3,38-3,24 (m, 2H),
4-(2-rmano-5-(((5-¢rop-2,3- 3,03 (c, 3H), 2,90 (c, 3H).
nuruapobensodypan-4- HXMC [M+1]: 475, 1.
WIT)METUJ)aMUHO )uMuaasol 1,2-
¢|mupumunns-8-mi)-2-grop-N, N-
TUMETHIIOEH3aMU/
37 ! TH AMP (400 MI', IMCO-de)
F §=9,98 (wc, 1H), 8,96 (c, 1H), 8,76
. (g, J=4,4 Ty, 1H), 8,01 (c, 1H),
N/\ N/\’>_CN 7,71 (wt, J=7,2 T'y, 1H), 7,50 (1w,
T J=7.2Tn, 1H), 6,95 (T, J=9,2 'Ly,

8-(4-((numeTnnaMuHO)METHI)-2,3 -

mudropdennn)-5-(((5-prop-2,3-

1H), 6,71 (nzn, J=4,0, 8,8 T'y, 1H),
4,75 (wp, J=4,8 T, 2H), 4,55 (1,
J=8,8 T'u, 2H), 4,45 (c, 2H), 3,33-
3,29 (m, 2H), 2,84 (c, 6H).
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murunpobensodypan-4-
HJT)METHIT)aMHHO )uMua30][ 1,2-

¢|mupuMHuANH-2-KapOOHUTPIIT

HKXMC [M+1]: 479, 1.

38 o ,L\ 'H SAMP (400 MI'u, CD30D) 5=8,63
F (c, 1H), 8,06 (c, 1H), 7,74 (wan,
F J=5,6, 10,0 I'u, 1H), 7,32 (wuax,
N/\ N’\>_CN J=6,0, 10,0 I'y, 1H), 6,88 (tur, J=8,8
1,/,4, I'u, 1H), 6,72-6,63 (m, 1H), 4,86 (c,
(j{j/F 2H), 4,60 (T, J=8,8 'y, 2H), 3,42-
S 3,38 (m, 2H), 3,16 (c, 3H), 3,06 (c,
4-(2-mano-5-(((5-¢prop-2,3- 3H).
aurunpodensodpypan-4- AKXMC [M+1]: 493,2.
WJI)METUI)aMUHO))UMuaa3o[ 1,2-
c|mupumunns-8-mn)-2,5-nugprop-N, N-
OUMETHIIOEH3aM U
39 ,L\ 'H SAMP (400 MI'u, CD30D) §=8,66
F (c, 1H), 8,06 (n, /=1,6 I'y, 1H), 7,81
F (nm, J=6,0, 10,4 I'u, 1H), 7,51 (un,
N/\ N/\N/)_CN J=6,0, 10,0 I', 1H), 6,92-6,84 (m,
TN/H 1H), 6,67 (nn, J=4,0, 8,8 ', 1H),
F 4,86 (c, 2H), 4,60 (T, /=8,8 'y, 2H),
(ojé/ 4,48 (c, 2H), 3,40 (T, /=8,8 'y, 2H),
8-(4-((numeTnnaMuHO )METHI)-2, 5~ 2,98 (c, 6H).
mudropdennn)-5-(((5-prop-2,3- KXMC [M+1]: 479,3.
muruapobensodypan-4-
WIT)METUI)aMIHO )uMuaasolf 1,2-
¢|mupuMHuIrH-2-KapOOHUTPIIT
40 Ill\ 'H SAMP (400 MI'u, CD30D) §=9,16
F S (T, J=1,2T'u, 1H), 8,67 (c, 1H), 8,42
7 (om, J=1,4, 10,8 ', 1H), 8,28 (c,
N/\ N:>—CN 1H), 6,93-6,84 (m, 1H), 6,67 (az,
WN/H J=4,0, 8,8 I'y, 1H), 4,87-4,86 (m,

8-(6-((muMeTHIIaMUHO )METHIT )-5-

2H), 4,66 (1, J=1,6 'y, 2H), 4,60 (t,
J=8.8 T'u, 2H), 3,41 (1, J=8,8 T'yy,
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droprmmpunun-3-mn)-5-(((5-¢pTop-2,3-
ouruapodensodypan-4-
WJT)METUI)aMUHO )uMuaasolf 1,2-

c|mupuMHuANH-2-KapOOHUTPIIT

2H), 3,05 (c, 6H).
HKXMC [M+1]: 462,4.

41 'H SIMP (400 MI'u, IMCO-ds)
&=9,81 (n, J=2,0 'y, 1H), 8,99 (c,
2H), 8,62 (c, 1H), 8,39 (n, J=1,6 I'Ly,
1H), 6,95 (1, J/=8,8 'y, 1H), 6,71
(nn, J=4,0, 8,4 T'uy, 1H), 4,77 (x,
J=4,8 I'n, 2H), 4,55 (1, J=8,8 I'y,

5-(((5-¢rop-2,3-nguruapodenzodypan-4- 2H), 3,32 (wr, J=8,8 Ty, 2H), 2,70
WJT)METUIT)aMHHO )-8-(6-MeTHIMHpUAa3HH-4 - (c, 3H).
wn)umunaso| 1,2-clnupumuaus-2- WXMC [M+1]: 402,2.
KapOOHUTPHI

42 O N 'H SIMP (400 MI'y, IMCO-ds)

F 6=8,97 (c, 1H), 8,76 (wT, J=5,2 'L,

F 1H), 8,01 (c, 1H), 7,65 (1, /=6,4 'Ly,

N/\ N’\'}_CN 1H), 7,31 (1, J=6,4 'y, 1H), 6,95 (T,

T, J=9.6 Ty, 1H), 6,70 (11, J=4.0, 8.8
F I'u, 1H), 4,74 (n, /=4,8 T'y, 2H), 4,54
© (T, /=8,8 'y, 2H), 3,32 (T, J=8,8 'Ly,
4-(2-upnano-5-(((5-¢prop-2,3- 2H), 3,03 (¢, 3H), 2,93 (¢, 3H).
auruapodensodypaH-4- HKX-MC [M+1]: 4933.
WIT)METUJ)aMUHO )uMuaasol 1,2-
c]mupumuann-8-un)-2,3-nudrop-N, N-
OUMETHIIOSH3aM U

43 O N 'H SIMP (400 MI', IMCO-de)

F 6=8,93 (c, 1H), 8,55 (T, J/~4,8 I'Ly,
1H), 7,79 (c, 1H), 7,32 (n, J/=7,2 'y,
N;/N/\'\}_CN 1H), 7,25 (n, J/=10,4 I'y, 1H), 6,96

4-(2-umano-5-(((5-¢rop-2,3-

auruzpodensodypan-4-

(t,J=9,2 T'u, 1H), 6,72 (nn, J=4,0,
8,8 I'm, 1H), 4,72 (un, /=4,8 I'ny,
2H), 4,56 (1, J=8,8 I'y, 2H), 3,33
(T, J=8,4 I'y, 2H), 3,02 (c, 3H),
2,92 (c, 3H), 2,16 (¢, 3H).
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WIT)METUIT)aMUHO )uMuaasolf 1,2-

c|mupumuane-8-ni)-2-gprop-N, N,5-

HXMC [M+1]: 489,4.

TPUMETHIIOEH3aMU
44 O N 'H SIMP (400 MI', IMCO-ds)
=892 (c, 1H), 8,51 (1, /=4,8 I'Ly,
1H), 7,75 (c, 1H), 7,37-7,33 (m, 2H),
g N’\N/)_CN 7.30-7,26 (m, 1H), 6,99-6,93 (m, 1H),
1/,4 6,72 (nn, J=3,6, 8,4 'y, 1H), 4,72 (x,
F J=4,8 I'ny, 2H), 4,55 (1, J=8,8 I'y,
o 2H), 3,33 (wT, J=8,8 'y, 2H), 2,99
4-(2-tano-5-(((5-¢rop-2,3- (uim, J=7,2 Ty, 6H), 2,19 (c, 3H).
ouruapodensodypas-4- HXMC [M+1]: 471,2.
WJI)METUI)aMIHO))uMuaa3o[ 1,2-
c]mupumuaua-8-m)-N, N, 3-
TPUMETHIIOCH3aMU
45 o rlq\ 'H SIMP (400 MTI', IMCO-ds)
F F 6=8,97 (c, 1H), 8,80 (1, /=4,8 I'Ly,
1H), 8,41 (c, 1H), 8,01(xm, /=9,2 'Ly,
N/\ N/\N/)_CN 2H), 6,96 (1, J/=8,8 I'y, 1H), 6,72
1;_, (nm, J=4,0, 8,8 T'y, 1H), 4,75 (7,
(\,é/F J=4,4T'n, 2H), 4,55 (1, J=8,8 I'Ly,
0 2H), 3,34-3,30 (m, 2H), 3,05 (¢, 3H),
4-(2-umnano-5-(((5-¢prop-2,3- 2,93 (c, 3H).
auruapodensodypan-4- WXMC [M+1]: 493,3.
WIT)METUJ)aMUHO )uMuaasol 1,2-
c|mupumunns-8-mn)-2,6-nugrop-N, N-
OUMETHIIOeH3aM U
46 'H AAMP (400 MI'u, IMCO-ds)
o 6=8,94 (c, 1H), 8,50 (wuc, 1H), 8,09
Nﬁ/N/\/)_CN (c, 1H), 7.96 (mz, J=7.6 Ty, 2H),

NH

&

5-(((5-¢rop-2,3-gurnapodenzodypan-4-

WIT)METUI)aMHUHO)-8-heHmnnmuaasol 1,2-

7,46 (wr, J=7,6 'y, 2H), 7,40-7,29
(M, 1H), 6,95 (T, J=9,6 ', 1H),
6,70 (nn, J=4,0, 8,8 I'u, 1H), 4,74 (c,
2H), 4,54 (wt, J=8,8 'y, 2H), 3,33
(e, 2H).
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¢|mupuMuanH-2-KapOOHUTPIIT

HKX-MC [M+1]: 386,0.

47 O NH, H SIMP (400 MT'w, IMCO-ds)
5=8,96 (c, 1H), 8,65 (1, /=4,8 I'Ly,
1H), 8,24 (c, 1H), 8,20 (n, J=8,8 I'Ly,

Ni N/\N/)—CN 2H), 7,90 (1, J=8,4 Tt, 2H), 7,38 (c,

\,54 2H), 6,96 (1, J=9,2 I'yy, 1H), 6,71

Q{)/F (nn, J=4,0, 8,8 T'u, 1H), 4,76 (uux,

o J=4,8 T'y, 2H), 4,56 (1, J=8,8 I'Ly,
4-~(2-umnano-5-(((5-¢prop-2,3- 2H), 3,36-3,33 (m, 2H).
muruapobensodypan-4- KXMC [M+1]: 465,2.

WJI)METHIT)aMUHO )JumMuasol 1,2-
c|mupumMuanH-8-11)6eH30ICYIb(POHAMUT
48 0, ,,\'j\ 'H SIMP (400 MI'u, JMCO-d6)
1 5=8,94 (¢, 1H), 8,57 (1, J=4,0 T’y
1H), 7,81 (c, 1H), 7,71 (¢, 1H), 7,66-
N/\ N:>_°N 7,61 (m, 1H), 7,61-7,55 (m, 1H), 6,96
E., (t,J=8,8 Ty, 1H), 6,72 (nn, J =4,0,
(téﬁ 8,8 'y, 1H), 4,73 (g, J=4,4 Iy,
o 2H), 4,56 (1, J =8,8 'y, 2H), 3,33 (1,
4-(2-tmano-5-(((5-¢rop-2,3- J=8,8 T', 2H), 2,69 (c, 6H), 2,29 (c,
ouruapodensodypas-4- 3H).
WJT)METUJ)aMUHO )uMuaa3ol 1,2- HXMC [M+1]: 507, 1.
c]mupumunnn-8-ui)-N, N,3-
TPUMETHIIOEH30JICYJIb( OHAMU]T
49 ° 'H SAMP (400 MI't, IMCO-ds)

9

AN
N TN

NH

&

5-(((5-¢rop-2,3-gurnapodenzodypan-4-
WJI)METUIT)aMUHO)-8-(4-((2-0KconmupponuanH-

l-unm)mernn)penun)umunaszol 1,2-

58,94 (c, 1H), 8,50 (T, J=4,8 T,
1H), 8,09 (c, 1H), 7,94 (n, J=8,4 T'Ly,
2H), 7,32 (1, J=8,0 T'y, 2H), 6,95 (T,
J=92 T, 1H), 6,71 (nn, J=4,0, 8,8
T, 1H), 4,74 (1, J=4,8 Ty, 2H), 4,55
(, J=8,8 T', 2H), 4,42 (¢, 2H), 3,33-
3,27 (m, 4H), 2,37-2,27 (m, 2H),
2,03-1,90 (v, 2H).

HKX-MC [M+1]: 483,0.
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¢|mupuMuanH-2-KapOOHUTPIIT

50 T TH SIMP (400 M, MCO-d6)
5=10,47 (c, 0,5H), 9,89 (c, 0,5H),
8,95 (c, 1H), 8,59 (wr, J=5,2 Ty,
NN 1H), 8,16 (c, 1H), 8,07 (1, J=8,4 ',
NYN\/)_CN 2H), 7,62-7,53 (m, 2H), 6,95 (=,
NHF J=9.2 T, 1H), 6,71 (mx, J=4,0, 8,8
(O\,ér T, 1H), 4,74 (i, J=5,2 T, 2H),
5-(((5-¢rop-2,3-nuruapobensodypan-4- 4,55 (1,.J=8,8 I', 2H), 4,42 (i,
) MeTIT)aMIEO)-8-(4-((3- 2H), 4,35-4,22 (m, 3H), 4,01 (mc,
METOKCHARETUIUH-1 - 2H), 3,32-3,28 (m, 2H), 3,26 (c, 3H).
wi)merun)penmn)umunaszol 1,2- AKXMC [M+1]: 485,4.
c]mupumMuIrH-2-KapOOHUTPUIT
51 UZF TH SIMP (400 M, CD;OD) 5=8,62
N (c, 1H), 8,05 (c, 1H), 8,00 (1, J=8,0
T, 2H), 7,57 (1, J=8,0 Ty, 2H),
A 6,89-6,82 (m, 1H), 6,65 (11, J=3,6,
Nﬁ/N\/)_ or 8 4 Ty, 1H), 4,83 (c, 2H), 4,63-4,54
NH (m, 6H), 4,45 (c, 2H), 3,37 (1, J=8,8
(;(5( ] Iy, 2H).
8-(4-((3,3-mu¢ropazeruaun-1- KXMC [MH1]:491.3.
un)merui)benmn)-5-(((S-¢prop-2,3-
muruapobensodypan-4-
WIT)METUJ)aMIHO )uMuaasol 1,2-
c]mupumMuIrH-2-KapOOHUTPUIT
52 'H SAMP (400 MI'u, meTanon-ds)

8-(4-((3-azadbunukiio[3.1.0]rexcan-3-
un)merun)benmn)-5-(((5-¢prop-2,3-

5=8,63 (c, 1H), 8,06 (c, 1H), 8,01 (x,
J=8.4Tw, 2H), 7,59 (z, J=8,0 T,
2H), 6,86 (r, J=8,8 Ty, 1H), 6,65
(nn, J=4,0, 8,8 Ty, 1H), 4,83 (c, 2H),
4,58 (1, J=8,8 T, 2H), 4,42 (c, 2H),
3,55 (c, 3H), 3,37 (1, J=8,8 T', 2H),
3,34-3,33 (v, 1H), 1,89 (a1, J=3.6,
8,0 'y, 2H), 0,91-0,79 (m, 1H), 0,73-
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murunpobensodypan-4-
HJT)METHIT)aMHHO )uMua30][ 1,2-

¢|mupuMHuANH-2-KapOOHUTPIIT

0,64 (m, 1H).
HXMC [M+1]: 481,4.

53 NF}\O/ 'H SIMP (400 MI'u, CD30D) 5=8,62
(c, 1H), 8,05 (1, /=2,0 I', 1H),
8,01(xn, J=7,6 I'y, 2H), (1, J=8,0

N/\ N,\f>_CN I'u,2H), 6,85 (1, J=9,2 'y, 1H), 6,64
\r@l (nm, J=3,6, 8,4 'y, 1H), 4,82-4,79
. (M, 2H), 4,58 (T, J/=8,8 ', 2H),
(o\/é/ 4,51-4,38 (m, 2H), 4,20 (uic, 1H),
5-(((5-dbrop-2,3-murHapoBersody pat-4- 3,74-3,50 (m, 2H), 3,40-3,32 (M, 7H),
WIT)METHIT)aMUHO)-8-(4-((3- 2,50-2,04 (m, 2H).
METOKCUITUPPOIHUAUH- 1 - KXMC [MH]: 499,1.
wi)metwi)permwn)umunasof 1,2-
c|mupumMuIrH-2-KapOOHUTPUIT

54 N@F 'H AAMP (400 MI'u, IMCO-d6)
&=10,52 (c, 0,5H), 10,16 (c, 0,3H),
8,95 (¢, 1H), 8,60 (1, J=5,2 'y, 1H),

ZN=N 8,18 (¢, 1H), 8,09 (g, J=8,0
N\YN\/)_CN T'w,2H), 7,70-7,58 (m, 2H), 6,95 (1, J
NHF =92 'y, 1H), 6,71 (an, J =40, 8,8
g:é/ I'u, 1H), 5,63-5,33 (m, 1H), 4,74 (x,
5-(((5-¢prop-2,3-auruapodenzodpypan-4- J=4,.8 'y, 2H), 4,55 (1, / =8,8 I',
HT)METHIT)aMHHO)-8-(4-((3- 2H), 4,51-4,39 (m, 2H), 3,50-3,37 (M,
bropruppomuuH-1- 5H), 3,32(t, J/=8,8 I'y, 2H), 2,25-
wi)Metui)perun)umunasol 1,2- 2,05 (m, 1H).
c]mupumMuIrH-2-KapOOHUTPUIT AXMC [MF1]: 487,2.
55 "H AAMP (400 MI'u, IMCO-ds)

F
N F

=N

NH

O@éfF

5=8,95 (c, 1H), 8,50 (T, J=5,2 T'1,
1H), 8,10 (c, 1H), 7,94 (n, J/=8,0 T'wy,
2H), 7,40 (1, J=8,0 T'y, 2H), 6,99-
6,91 (m, 1H), 6,71 (nz, J=4,0, 8,8 T,
1H), 4,74 (n, J=4,8 T, 2H), 4,55 (T,
J=8,4 T'u, 2H), 3,67 (c, 2H), 3,35-
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8-(4-((3,3-mu¢proprupponunus-1-
un)meruin)benmn)-5-(((5-¢prop-2,3-
ouruapobensodypan-4-
WJIT)METUI)aMUHO)uMuaasof 1,2-

c]mupumMuarH-2-KapOOHUTPUI

3,32 (m, 2H), 2,89 (1, J=13,2 T,
2H), 2,73 (t, J=6,8 Ty, 2H), 2,32-
2,21 (m, 2H).

HKXMC [M+1]: 505,2.

56 [O] 'H SIMP (400 MI'u, IMCO-ds)
N =891 (c, 1H), 8,47 (wc, 1H), 7,72
) (c, 1H), 7,61 (un, J=8 4 T, 1H),
P 6,99-6,91 (m, 1H), 6,87 (i, J=8,8
Nﬁ/Nf N Ty, 1H), 6,71 (nn, J=4,0, 8,8 ',
NH 1H), 4,72 (wz, J=4,8 T, 2H), 4,55
(Oj{j( " (r, J=8,8 T', 2H), 3,77-3,67 (m, 4H),
5-(((5-¢rop-2,3-gurnapodenzodypan-4- 3,39-3,31 (u, 4H), 3,32 (r, S84 T,
WJT)METUI)aMUHO)-8-(2-MeTHI1-6- 2HD), 2,28 (¢, 3HD).
MopdommHONMPUANH-3-1w1)umMuaasol 1,2- HMC ML 4964
c]mupumMuIrH-2-KapOOHUTPUIT
57 | N\?\I 'H SIMP (400 MI';, IMCO-ds)
7 §=9,17 (n, J=0,8 I'n;, 1H), 8,98 (c,
N/\ N:>—CN 2H), 8,95 (c, 1H), 8,86 (1, J=5,6 T'Ly,
117—1 1H), 8,75 (nn, J=1,2, 5,2 'y, 1H),
(IS/F 6,99-6,92 (m, 1H), 6,71 (an, J=4,0,
°© 8,8 I'i, 1H), 4,79 (c, 2H), 4,54 (T,
5-(((5-¢rop-2,3-nuruapodensodpypan-4- J=8 8 Ty, 2H), 3,36-3,28 (m, 2H).
WJT)METHIT)aMUHO )-8 -(TUpUMUIUH-4- KXMC [M+1]: 3883
wi)umuaaso[ 1,2-clnupumunun-2-
KapOOHUTPHIT
58 ) /,L\ "H SAMP (400 MI'u, IMCO-ds)
X 5=8,97 (c, 1H), 8,69 (T, J=4,8 'y,
1H), 8,31 (1, J=9,2 Ty, 2H), 8,29 (c,
N/Y N/\>—CN 1H), 7,84 (n, J=8,8 'y, 2H), 6,96 (T,

4-(2-umano-5-(((5-¢rop-2,3-

auruzpodensodypan-4-

J=92 T, 1H), 6,72 (nn, J=4,0, 8,8
Ty, 1H), 4,76 (1, J=4,8 T, 2H), 4,56
(r, J=8,8 T', 2H), 3,35-3,34 (m, 2H),

2,66 (c, 6H).
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WIT)METUIT)aMUHO )uMuaasolf 1,2-
c]mupumuane-8-mi)-N, N-

TUMETHIIOEH30JICYJIb( OHAMU]T

HXMC [M+1]: 493,3.

59 O NH 'H SIMP (400 MI'u, IMCO-ds)
P 6=8,97 (c, 1H), 8,67 (T, J=4,8 I'y,
1H), 8,26 (c, 1H), 8,24 (1, J=8,4 I'y,
N/\ N/N/fCN 2H), 7,86 (n, J=8,4 'y, 2H), 7,50-
T 7,46 (m, 1H), 6,96 (1, J=9,2 Ty, 1H),
Cé/F 6,72 (nz, J=3,6, 8,4 Ty, 1H), 4,76 (x,
o J=4.8 Ty, 2H), 4,56 (1, J=8,8 'L,
4-~(2-umnano-5-(((5-¢prop-2,3- 2H), 3,35 -3,34 (M, 2H), 2,46 (x,
auruapodensodpypan-4- J=4.8 Ty, 3H).
WJT)METHJT)aMUHO )uMuAas3of 1,2- KXMC [M+1]: 479,2.
¢ |mupumuauH-8-m)-N-
MeTHIIOEH30JICYIb(pOHAMU
60 N7 'H SIMP (400 MI', IMCO-ds)
) 5=8,95 (c, 1H), 8,83 (c, 1H), 8,60
N (e, 1H), 8,41 (wn, J=7,6 I'u, 1H),
N?Nf N 8,22 (c, 1H), 7,14 (e, 1H), 6,99-
NH 6,92 (m, 1H), 6,71 (nx, J=4,0, 8,8 T,
(Oj{j ] 1H), 4,74 (n, J=4,8 'y, 2H), 4,55 (T,
8-(6-(numeTrnaMuHO )upuauH-3-1i)-5-(((5- /=88 I'n, 2H), 3,31 (wrr, J=8,8 Iy,
¢Top-2,3-nurunpodbenzodypan-4- 2H), 3,19 (¢, 6H).
WJT)METHIT)aMUHO )umMuaasol 1,2- KXMC [MH]: 430,0.
c|mupuMuIrH-2-KapOOHUTPIIT
61 h',\ 'H SIMP (400 MI', IMCO-ds)
§=9,73 (wc, 1H), 8,97 (c, 1H), 8,79-
F 8,67 (m, 1H), 8,32 (c, 1H), 8,15-7,99
g N/\N/fCN (m, 2H), 7,67 (r, J=7,6 T, 1H),
he 7,01-6,91 (m, 1H), 6,72 (an, J=4,0,

8-(4-((nuMeTHIaMIHO ) METHIT)-2-

dbropdennn)-5-(((5-dprop-2,3-
auruzpodensodypan-4-

8,8 'y, 1H), 4,76 (1, J=4,8 T'y, 2H),
4,56 (1, J=8,8 Ty, 2H), 4,39 (uc,
2H), 3,30 (M, 2H), 2,81 (wc, 6H).
HKX-MC [M+1]: 461,2.
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WIT)METUIT)aMUHO )uMuaasolf 1,2-

¢|mupuMHuaNH-2-KapOOHUTPIIT

62

'H SAMP (400 MI'u, MeTaHon-ds)

SN
" §=8.,65 (c, 1H), 8,51 (n, J=2,8 I'Ly,
o Don 1H), 7,86 (c, 1H), 7,79 (1, J=2.8,
s 8,8 I'u, 1H), 6,88 (r, /=8,8 I', 1H),
(\/éﬁ 6,67 (a1, J=3,6, 8,8 T', 1H), 4,80-
o 4,74 (m, 2H), 4,60 (1, J=8,8 I'y, 2H),
5-(((5-¢prop-2,3-murunpobensodypan-4- | 3 41 (1, J=8,8 I'y, 2H), 2,47 (¢, 3H).
WI)METHT)aMUHO)-8-(5-pTop-2- HKXMC [M+1]: 4193
METHJIMTUPUINH-3-1T)umMugas3olf 1,2-
¢|mupuMuIrH-2-KapOOHUTPIIT
63 hlj\ 'H SIMP (400 MI', CDCls-d)
F =8,05 (c, 1H), 8,01 (¢, 1H), 7,92 (T,
J=7,6 Ty, 1H), 7,33 (n, J=9,2 I'y,
N/\ N/\N/)_CN 2H), 6,84 (1, J=9,2 Ty, 1H), 6,67
\L/H (nm, J=4,0, 8,8 T', 1H), 6,03 (wc,
(ﬁF 1H), 4,85 (¢, 2H), 4,64 (T, J=8,8
o Ty, 2H), 4,20 (c, 2H), 3,43 (1, J=8,8
8-(4-((mumeTHIIaMUHO )METHI )-3 - T, 2H), 2,84 (c, 6H).
dropdenun)-5-(((5-ptop-2,3- HKX-MC [M+1]: 461.
auruapodensodypas-4-
WJT)METHIT)aMUHO )uMuaasolf 1,2-
cmupuMuIrH-2-KapOOHUTPIIT
64 o : TH SIMP (400 MT'wt, IMCO-~ds)
1. 5=8,93 (c, 1H), 8,77 (un, J=1,6, 4,8
N Vel Iy, 1H), 8,62 (e, 1H), 7,97 (x,

8-(2-((mudpropmernm)nmupuans-3-mm)-5-(((5-
¢drop-2,3-murunpodenzodypan-4-
WIT)METUI)aMUHO )uMuasolf 1,2-

c|mupuMHuANH-2-KapOOHUTPIIT

J=8,0 Ty, 1H), 7,76 (c, 1H), 7,68
(11, J=4.8, 8,0 'y, 1H), 7,0, 6,86,
6,72 (m, 1H), 6,99-6,92 (v, 1H),
6,73-6,69 (mn, J=4,0, 8,8 I'ny, 1H),
4,73 (wn, J=4,4 T, 2H), 4,56 (T,
J=8,8 T'ry, 2H), 3,38-3,32 (m, 2H).
XXMC [M+1]: 437,1.
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65 Ho_g "H SAMP (400 MI'u, MeTaHON-d4)
N-N 5=8,63 (c, 1H), 7,73 (¢, 1H), 6,91-
d 6,85 (M, 1H), 6,67 (nn, J=4,0, 8,8 I'y,
N/\ N/>—CN 1H), 4,83 (c, 2H), 4,60 (1, J=8,8 I'1y,
L 2H), 4,23-4,15 (m, 1H), 4,13-4,02 (M,
F 2H), 3,41 (1, J=8,8 I'y, 2H), 2,23 (c,
° 3H), 2,19 (¢, 3H), 1,28 (n, J=6,4 I'Ly,
(S)-5-(((5-pTop-2,3-guruapodensodypan-4- 3H),
WI)MeTHI)aMIHO)-8-( 1 -(2-ruapoKcunponut)- EXMC [M+1]: 462,1.
3,5-numeTun- 1 H-nupa3zon-4-mn)umunasol 1,2-
¢|mupuMHuANH-2-KapOOHUTPIIT
66 Ho...g "H SAMP (400 MI'u, MeTaHon-d4)
N-N &=8,51 (¢, 1H), 7,59 (c, 1H), 6,76 (T,
NG J=9.2 T, 1H), 6,55 (m, J=4,0, 8,8
N v NfCN I'u, 1H), 4,71 (c, 2H), 4,48 (1, J=8,8
I'u, 2H), 4,14-4,04 (M, 1H), 4,00-
(j{j/ 3,88 (M, 2H), 3,29 (T, J=8,8 'y, 3H),
2,09 (c, 3H), 2,04 (c, 3H), 1,16 (x,
(R)-5-(((5-¢pTop-2,3-gurunpodbensodypan-4- J=6.4 T, 3H).
wi)MeTu)aMuHo)-8-(1-(2-ruapoxcunpornun)- EXMC [M+1]: 462,2.
3,5-numerun- | H-nupazon-4-un)umugaso| 1,2-
c]mupumMuarH-2-KapOOHUTPIIT
67 'H AMP (400 MTI'i, meTaHon-ds)

8-(2,6-mumernnnupuans-3-mn)-5-(((5-¢prop-
2,3-nuruapodenzodypan-4-
WJI)METHI)aMUHO))uMuaa3o[ 1,2-

¢ |mupuMHuanH-2-KapOOHUTPIIT

5=8,66 (c, 1H), 8,38 (1, /=8,0 I'y,
1H), 7,91 (¢, 1H), 7,78 (n, J=8,0 'Ly,
1H), 6,86 (1, J=8,8 T'y, 1H), 6,65
(nn, J=3,6, 8,4 T'u, 1H), 4,84 (uc,
2H), 4,58 (1, J=8,4 'y, 2H), 3,40 (T,
J=8,8T', 2H), 2,82 (¢, 3H), 2,64 (c,
3H).

KXMC [M+1]: 415,3.
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68 N'/jq "H SAMP (400 MI'u, MeTaHON-d4)
QN §=9,85 (1, J=1,2 T'y, 1H), 8,77 (c,
Ne N/ CN 1H), 8,68-8,65 (M, 1H), 8,63 (c, 1H),
e 8,50 (1, J=2,4 I'n, 1H), 6,86 (,
(j{jﬁ J=8,8 T', 1H), 6,65 (1, J=3,6, 8,8
° T, 1H), 4,86 (c, 2H), 4,58 (T, J=8.8
5-(((5-¢rop-2,3-guruapodenzodypan-4- T, 2H), 3,38 (1, J=8.8 1w, 2H)
WJI)METUJ)aMUHO )-8-(TTnpa3uH-2- JKXMC [M-+1]: 388.2.
wi)umuaaso| 1,2-clnupumuans-2-
KapOOHUTPHIT
69 NJ§N TH SIMP (400 MI', CDCl5) 59,18
i (c, 2H), 8,01 (c, 1H), 7,95 (c, 1H),
NN 6,87 (1, J=9,2 T'u, 1H), 6,69 (an,
NYNfCN J=4.0, 8,8 Ty, 1H), 5,64 (c, 1H),
NHF 4,86 (i, J=4,0 'y, 2H), 4,65 (T,
(Oj;jj/ J=8,4 T, 2H), 3,43 (wrt, J=8,4 'L,
5-(((5-dprop-2,3-nuruapodensodypan-4- 2H), 2,81 (c, 3H).
WJT)METUIT)aMHHO)-8-(2-MeTHIMUPUMHUIUH-5- KXMC [M+1]: 402,1.
winumuaaso| 1,2-clnupumunun-2-
KapOOHUTPUI
70 z 'H AIMP (400 MI'y, IMCO-d6)
N :N 8=9,21 (c, 2H), 9,04 (c, 1H), 8,83 (c,
1H), 8,24 (c, 1H), 6,94 (1, J=8,8 T'yy,
&}‘CN 1H), 6,69 (nn, J=4,0, 8,4 I'u, 1H),

8-(2-LUKIOTIP O PUMHUTAH-5-111)-5-(((5-
¢drop-2,3-murunpodensodypan-4-
WJI)METUI)aMUHO))UMuaa3o[ 1,2-

¢|mupuMHuANH-2-KapOOHUTPIIT

4,74 (win, J=4,0 'y, 2H), 4,53 (i,
J=8,8 I'y, 2H), 3,31 (wr, J=8,4 I'1y,
2H), 2,30-2.21 (m, 1H), 1,10-1,05 (m,
4H).

KXMC [M+1]: 428,2.
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71 NLN 'H SIMP (400 MI', IMCO-ds)
l 5=8,93 (c, 1H), 8,60 (T, J=4,8 I'y,
NN 1H), 8,54 (c, 1H), 7,84 (¢, 1H), 7,00-
Ny N7 6,90 (m, 1H), 6,71 (11, J=4,0, 8,8 T'i,
NHF 1H), 4,73 (n, J=4,8 T'y, 2H), 4,55 (T,
o J=8,8 'y, 2H), 3,36-3,32 (m, 2H),
8-(2,4-numetunmupumunus-5-un)-5-(((5- | 2,63 (¢, 3H), 2,34 (c, 3H).
¢bTop-2,3-puruapodensodypan-4- KXMC [M+1]: 416,1.
WIT)METUJ)aMUHO )uMuaasol 1,2-
¢ |mupuMuIrH-2-KapOOHUTPIIT
72 NN TH SIMP (400 MT 1, IMCO-~ds)
N §=8,90 (c, 1H), 8,32 (wr, J=5,2 'L,
N/\ N/\'}CN 1H), 8,16 (c, 1H), 7,85 (¢, 1H), 6,95
1,/,.1 (t, J=8,8 ', 1H), 6,71 (nn, J=3,6,
F 8,4 Ty, 1H), 4,71 (n, J=4,8 T'y, 2H),
o 4,55 (1, J=8,8 T, 2H), 3,84 (c, 3H),
8-(1,3-mumerun-1H-mupazomn-4-mn)-5-(((5- 3,31-3,26 (v, 2H), 2,30 (c, 3H).
¢drop-2,3-murunpodenzodypan-4- KXMC [M+1]: 404,3.
WJIT)METUI)aMUHO)uMuaasof 1,2-
c|mupuMHUANH-2-KapOOHUTPIIT
73 3\ - 'H SIMP (400 MTI'u, JIMCO-db)
° 8=9,03 (c, 1H), 8,79 (1, J/=5,2 'Ly,
1H), 8,39-8,32 (m, 3H), 8,07 (n,
N/\ N/\N/)—CN J=8,8 I'y, 2H), 7,02 (1, J=8,8 I'Ly,

5-(((5-¢rop-2,3-guruapodenzodypan-4-
WJT)METUIT)aMHHO)-8-(4-
(metuncynpdonmn)penmn)umunasof 1,2-

¢|mupuMuaNH-2-KapOOHUTPIIT

1H), 6,78 (nz, J=4,0, 8,8 T'y, 1H)
4,82 (1, J=4,8 Ty, 2H), 4,62 (T,
J=8,8 T, 2H), 3,38-3,35 (v, 2H),
3,32 (c, 3H).

WXMC [M+1]: 464.2.

2




117

74 NQ 'H SIMP (400 MI', IMCO-ds)
§=9,83 (e, 1H), 8,96 (c, 1H), 8,61
(1, J=5,6 T, 1H), 8,18 (c, 1H), 8,10
AN (n, J=8,4 T'y, 2H), 7,61 (1, J=8,4 T,
NYN\/)_CN 2H), 6,99-6,92 (m, 1H), 6,72 (1,
NHF J=3,6, 8,4 I'u, 1H), 4,75 (wux, J=4,4
(o\/é/ Ty, 2H), 4,56 (1, J=8,8 Ty, 2H), 4,41
5-(((5-¢rop-2,3-nurunpodensodpypan-4- (win, J=5,2 ', 2H), 3,43-3,39 (m,
WI)METHIT)aMUHO )-8-(4-(muppoauauH- 1 - 4H), 3,19-3,09 (m, 2H), 2,12-2,01 (m,
wimetwn )pennn)umunasol 1,2-clnupumuans- 2H), 1,93-1,82 (m, 2H).
2-kapOOHUTPHIT AXMC [MF1]: 469,2.
75 0 TH SIMP (400 MI'w, IMCO-ds)
N §=9,89 (e, 1H), 8,96 (c, 1H), 8,62
(wc, 1H), 8,18 (c, 1H), 8,11 (mx,
=N J=72 T, 2H), 7,60 (mn, J=7,2 T'n,
N?NfCN 2H), 6,96 (, J=8,8 Ty, 1H), 6,72
NHF (nm, J=3,6, 8,4 'y, 1H), 4,75 (7,
(ojé/ J=4.8 T, 2H), 4,56 (1, /=8,8 'Ly,
5-(((5-¢rop-2,3-nurnnpoden3odpypan-4- 2H), 4,41 (we, 2H), 3,99 (wp,
)T aMIHO)-8-(4- J=112 T, 2H), 3,64 (wr, J=11,2
(vopomuromernn)dermn)umupaso[1,2- | [ 2H), 3,35-3,30 (v, 4H), 3,22-
c]mupuMuIrH-2-KapOOHUTPUIT 3,08 (m, 2H).
KXMC [M+1]: 485,4.
76 1H AMP (400 MTI'u, IMCO-d6)

5-(2-unano-5-(((5-¢rop-2,3-
muruapobensodypan-4-
WJT)METHIT)aMHHO )uMua30][ 1,2-
c]mupumunua-8-1mn)-N, N, 4-

TPUMETHUINTUKOJIMHAMHA

5=8,94 (c, 1H), 8,59 (¢, 1H), 8,45 (c,
1H), 7,85 (¢, 1H), 7,53 (c, 1H), 6,96
(T, J/=8,8 T'y, 1H), 6,72 (nn, J=4,0,
8,8 I'm, 1H), 4,73 (un, J=2,8 I'ny,
2H), 4,56 (1, J=8,8 I'r;, 2H), 3,38-
3,33 (M, 2H), 3,03(c, 3H), 3,01 (¢
3H), 2,25 (¢, 3H).

KXMC [M+1]: 472,2.

2




118

77 ir 'H SIMP (400 MI', IMCO-ds)
A=W &=8.,83 (c, 1H), 8,18 (wc, 1H), 7,51
N N\/)_CN 5 ( > )7 > (H'I s )7 5
WN/H (c, 1H), 6,93 (1, J/=8,8 I'y, 1H), 6,69
Cé/l: (nm, J=4,0, 8,8 ', 1H), 4,64 (c, 2H),
o 4,53 (1, J=8,8 ', 2H), 3,27 (1, J=8,8
8-nmknonporui-5-(((5-¢pTop-2,3- I'y, 2H), 2,08-2,03 (m, 1H), 0,92-
muruapobensodypan-4- 0,84 (M, 4H).
WIT)METUJ)aMUHO )uMuaasol 1,2- KXMC [M+1]: 350,2.
c]mupuMHIH-2-KapOOHUTPHIT
78 'H AMP (400 MTI'n, IMCO-ds)
&=8.,96 (c, 1H), 8,66 (T, J=5,2 'Ly,
1H), 7,82 (¢, 1H), 7,09-6,99 (m, 1H),
6,91 (m, /=7,2 'y, 1H), 6,70 (x,
J=7,6 T, 1H), 6,23 (¢, 1H), 4,69 (x,
J=5,2Tu, 2H), 4,16-4,05 (m, 2H),
8-(1,3-mumeTun-1H-nupaszon-5-un)-35-(((6- | 3,68 (c, 3H), 2,77 (1, J=6,4 I';, 2H),
¢ropxpoman-5- 2,18 (c, 3H), 2,03-1,89 (v, 2H).
WI)METHIT)aMIHO )uMuaasol 1,2- XKX-MC [M+1]: 400,3.
c|mupuMuIrH-2-KapOOHUTPHIT
79 N~NH 'H SIMP (400 MI'u, IMCO-ds)
Vi
/></ &=8,90 (c, 1H), 8,33 (1, J=5,2 Ty,
Z=N
NYN\/)_ CN 1H), 7,98 (c, 1H), 7,82 (c, 1H), 7,00-
NH 6,91 (m, 1H), 6,71 (anm, J=4.,0, 8,8 ',
E
1H), 4,71 (n, J/=4,8 T'u, 2H), 4,55 (T,
0
J=8,8 I', 2H), 3,30 (wr, J=8,8 I'ny,
5-(((5-¢rop-2,3-nguruapodenzodypan-4-
2H), 2,35 (c, 3H).
WI)MeTHI)aMIHO)-8-(3-metui- 1 H-nupason-4-
KXMC [M+1]: 390,3.
wi)umuaaso| 1,2-clnupumunun-2-
KapOOHUTPHIT
80 N-N 'H AMP (400 MI', IMCO-ds)
NS
6=8.,89 (¢, 1H), 8,30 (uc, 1H), 8,12
=N
Ne N CN (c, 1H), 7,88 (c, 1H), 6,94 (T, J=9,2
\154 I'u, 1H), 6,70 (nn, /=40, 8,4 I'y,
F 1H), 4,70 (c, 2H), 4,53 (1, /=8,8 I'1y,
o

2H), 4,12 (r, J=7,2 T, 2H), 3,28-
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8-(5,6-nurnnpo-4H-nuppono[ 1,2-b]mupason-
3-un)-5-(((5-¢prop-2,3-purunpodensodypan-
4-nm)meTwi)aMuHO )umunasol 1,2-

c|mupuMHuANH-2-KapOOHUTPIIT

3,23 (m, 2H), 3,12 (1, J=6,8 T'y, 2H),
2,65-2,56 (v, 2H).
HXMC [M+1]: 416, 1.

81 'H SIMP (400 MI'u, CD30D) 5=8,60
(c, 1H), 7,96-7,89 (m, 2H), 7,75 (x,
CN J=5,6 T'y, 1H), 7,71 (an, J=0,8, 5,6
I'u, 1H), 7,24 (1, J=9,6 ', 1H), 6,33
(c, 1H), 5,25 (n, /=1,2 'y, 2H), 3,77
(c, 3H), 2,32 (¢, 3H).
8-(1,3-nnmernn-1H-nupason-5-un)-5-(((5- | JKXMC [M+1]: 418,2.
¢drop-2,3-murunpodensodypan-4-
WJI)METUI)aMUHO))UMuaa3o[ 1,2-
c|mupumMuIrH-2-KapOOHUTPUIT
82 03\8 _CFs "H AAMP (400 MI'u, IMCO-ds)
6=9,02 (c, 1H), 8,91 (1, J/=5,2 I'yy,
1H), 8,54 (n, /=8,8 'y, 2H), 8,44 (c,
N/\ N:'}CN 1H), 8,20 (un, /=8,8 I'y, 2H), 6,99-
?:H 6,92 (M, 1H), 6,72 (nn, J=4,0, 8,8 I'y,
(jé/F 1H), 4,78 (n, J/=4,8 T'u, 2H), 4,56 (T,
0 J=8,8 I'y, 2H), 3,30-3,27 (m, 2H).
5-(((5-¢rop-2,3-guruapodenzodypan-4- HX-MC [M+1]: 518,3.
WJT)METHIT)aMUHO)-8-(4-
((tpudropmerni)cy b OHUI )HEeHUIT)UMIIA3
o[ 1,2-c]nupumunuH-2-kapOOHU TP
83 ,L\ 'H SAMP (400 MI'u, CD30D) §=8,64
F (c, 1H), 7,87 (¢, 1H), 7,61-7,55 (1,
Cl J=7,2Tu, 1H), 7,48 (n, J=8,4 I'yy,
N/\ N/\N/)_CN 1H), 6,87 (1, /=9,6 'y, 1H), 6,66
e (un, J=4,0, 8,8 T'y, 1H), 4,84 (c, 2H),

8-(2-xnop-4-((AMMeTUIaMIHO )METHIT )-3 -

dbropdennn)-5-(((5-dprop-2,3-
auruzpodensodypan-4-

4,58 (1, J=8,8 T', 2H), 4,52 (c, 2H),
3,39 (1, J=8,8 T'u, 2H), 2,97 (¢, 6H).
HXMC [M+1]: 495,3.
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WIT)METUIT)aMUHO )uMuaasolf 1,2-
c]mupumMuIrH-2-KapOOHUTPUIT
84 ,{I 'H SIMP (400 MI'n, JIMCO-ds)
\F §=9,82 (wuc, 1H), 8,94 (c, 1H), 8,60
(urr, J=4,4 'y, 1H), 7,78 (c, 1H),
N/\ N:N/)—CN 7,53 (n, J=7,6 I'u, 1H), 7,33 (x,
s J=10,8 T'y, 1H), 7,01-6,91 (m, 1H),
E 6,72 (nn, J=4,0, 8,8 I'y, 1H), 4,73 (x,
o J=4,8 I'ny, 2H), 4,56 (1, J=8,8 'y,
8-(4-((numeTnnamMuHO )MeTHI )-5-PTOp-2- 2H), 4,37 (uc, 2H), 3,33 (1, /= 8,8
metuidernn)-5-(((5-prop-2,3- ', 2H), 2,83 (c, 6H), 2,18 (¢, 3H).
nurunpodensodypan-4- KXMC [M+1]: 475,4.
WJI)METUI)aMUHO))uMuaa3o[ 1,2-
c|mupumMuIrH-2-KapOOHUTPUIT
85 ,[l "H AMP (400 MI'u, IMCO-ds)
\F 8=9,80 (wuc, 1H), 8,94 (c, 1H), 8,59
(T, /4,8 T'u, 1H), 7,76 (c, 1H), 7,47
2> =N (1, /=7,6 Ty, 1H), 7,30 (1, /=8,0 I'yy,
NﬁN;N\/)_CN 1H), 6,99-6,91 (m, 1H), 6,71 (ax,
F F J=4,0, 8,8 I'y, 1H), 4,72 (1, J/=4,8
o I'y, 2H), 4,55 (T, J=8,8 I'y, 2H), 4,40
8-(4-((numernnamuno)verin)-3-gprop-2- | (e, 2H), 3,32 (wrr, J=8,8 I',, 2H),
metmnpennn)-5-(((5-¢pTop-2,3- 2,82 (c, 6H), 2,11 (n, J=2,0 I'n, 3H).
nurunpobenszodypan-4- KX-MC [M+1]: 475,3.
WJI)METHIT)aMUHO )umMuaasol 1,2-
c]mupumMuIrH-2-KapOOHUTPUIT

IIPUMEP 86

8-(1,3-mumernn- 1H-nupazon-5-um)-5-(((5-pTop-2,3-nurugpodbenszodypan-4-

WI)METHIT)aMUHO)UMHa30[ 1,2-c|nmupumuaun-2-kapOoHUTPIIT

. -
Br E\_/N\ NN~
%YN B. =N
o 0
e P N NN
T T

NH e NH

F Pd(dppf)Cl> F
o} o)
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Cwmecp  8-Opom-5-(((5-¢prop-2,3-aurnapodensodypan-4-un)MeTmn)aMuHo )uMuaasol 1,2-
c|mupumuann-2-kapoorurpmwia (90,0 mr, 231 mkmons, 1,00 skB.), 1,3-gumernn-5-(4,4,5,5-
teTpameTui-1,3,2-nuokcadboponan-2-umnupasona (103 mr, 463 mxmons, 2,00 3kB.), Pd(Dppf)Cl2
(16,9 mr, 23,1 mxmodb, 0,100 5kB.), Oukapbonara HaTpus (58,4 mr, 695 MkmoIb, 27,0 MK, 3 3KB.)
B nuokcane (6,00 mur) u Bozge (3,00 mur) mpoayBaroT azotoM. [TonydeHHyI0 CMeCh epeMeIInBaOT
npu 100°C B Teuenue 2 4 B atmocdepe azora. Jobasnstor Boay (8,00 M) u cMeCh SKCTParupyrT
stunaneratoM (8,00 mut x 3). OObeIMHEHHbIH OPraHUYECKHI CJIOH KOHLIEHTPUPYIOT B BAKYyMe C
nojiyueHueM ocratka. HeouunieHHslii nponykt ounmarot npen-BOXKX (kononka: Phenomenex
Synergi C18 150*25*10 mxwm; noasrkHast ¢asa: [Boga (0,1% TOK) - ALTH]; B%: 33%-63%, 13
MUH) hi(¢) 8-(1,3-mumernn- 1 H-nupazon-5-un)-5-(((5-prop-2,3-nuruapodensodypan-4-
WI)MeTUI)aMuHO)UMHa30[ 1,2-clmupumuaun-2-kapobonurpuna (51,0 mr, 120 mxmons, 52,0%
BbIXOJ, 95,4% uucrora) B BUae Oenoro Teepaoro semecTsa. JKX-MC: [M+1] 404.

'H AMP (400 MI'u, IMCO-ds) =8,92 (c, 1H), 8,64 (T, J=4,8 'y, 1H), 7,86 (c, 1H),
6,99-6,91 (M, 1H), 6,71 (nn, J=4,0, 8,8 I'u, 1H), 6,23 (¢, 1H), 4,72 (wn, J=4,4 I'u, 2H), 4,55 (T,
J=8,8T', 2H), 3,67 (¢, 3H), 3,31 (1, J/=8,8 I'yy, 2H), 2,18 (c, 3H).

IMPUMEP 87

5-(((5-¢rop-2,3-gurnapodenzodypan-4-un)MeTHI )aMIHO )-8-(2-MeTHII-4-

(MeTuncynedonnn)penun)umunaszol 1,2-c|nupumMunus-2-kapOOHUTPUI

~s%
o =
—§:0
Br
A =N B, 2N =N
CN oo CN

Ny N7 A NN~
M Lk

F Pd(dppf)Clo F
o] o)

Cwmech  8-Opom-5-(((5-dprop-2,3-aurunpodensodypan-4-mi)MeTun)aMuHO )uMuaasol 1,2-
c|mupumunun-2-kapoonurpuna (90,0 mr, 231 mkmonb, 1,00 skB.), 1,3-numernn-5-(4,4,5,5-
teTpameTui-1,3,2-nuokcadoponan-2-uin)nupasona (103 mr, 463 mxmons, 2,00 5kB.), Pd(Dppf)Cl2
(16,9 wmr, 23,1 mxmogb, 0,100 5kB.), Oukapbonara HaTpus (58,4 mr, 695 MkMoJIb, 27,0 MK, 3 3KB.)
B nuokcane (6,00 mur) u Boze (3,00 mur) mpoxnysaroT azoToM. [TonyueHHYI0 CMeCh TepeMEITnBAIOT
npu 100°C B Teuenue 2 4 B atmocdepe azora. JobasisiroT Boay (8,00 MiT) 1 CMECh SKCTParupyroT
stunaneratoM (8,00 mut x 3). OObenMHEHHbIN OPraHUYECKHH CJIOH KOHLIEHTPUPYIOT B BAKYyMeE C
nojiyaeHueM ocratka. HeounmmenHslid nponykr ounmarot npen-BOXKX (konmonka: Phenomenex
Synergi C18 150*25*10 mxwm; moasrkHast ¢asa: [Boga (0,1% TPK) - ALIH]; B%: 33%-63%, 13
MUH) hi(¢) 8-(1,3-mumernn-1H-nupazon-5-mn)-5-(((5-prop-2,3-auruanpodenzodypan-4-
wi)MeTuI)aMuHo)uMua3o| 1,2-clmmpumuaun-2-kapobonurpuna (51,0 mr, 120 mxmons, 52,0%
BbIXOJ, 95,4% uucrora) B BUe Oesoro Teepaoro semecta. JKX-MC: [M+1] 404.

'H AMP (400 MI'u, IMCO-ds) =8,92 (c, 1H), 8,64 (T, J=4,8 'y, 1H), 7,86 (c, 1H),
6,99-6,91 (M, 1H), 6,71 (nn, J=4,0, 8,8 I'u, 1H), 6,23 (¢, 1H), 4,72 (mn, J=4,4 I'u, 2H), 4,55 (T,
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J=8.8 T, 2H), 3,67 (c, 3H), 3,31 (t, J=8,8 I'y, 2H), 2,18 (c, 3H).

ITPUMEPLHI 88-136 mony4daroT MO METOOMKE, ONHUCAHHOM BbIle B mpumepe 87 u ¢

MPUMEHEeHHEM OOIINX CXeM PEaKIMil 1 MPOMEXKYTOUHBIX COSIUHEHUH, OMMCAHHBIX 3/1€Ch.
TABJINIIA 4
Xapaxkrepuzaus [IPUMEPOB 88-136

Mp. Ne | Crpykrypa 'H AMP
88 - 'H SIMP (400 MI'y, CDCl5)
N :N §=8.,45 (c, 1H), 8,00 (c, 1H), 7,74
o (c, 1H), 6,86 (1, J=9,2 T'yy, 1H),
Nﬁ/N\/)_ N 6,69 (mm, J=4,0, 8,8 Ty, 1H), 5,76
NF (wc, 1H), 4,84 (c, 2H), 4,65 (T,
(oj;jj( " J=8,8 T'ry, 2H), 4,09 (c, 4H), 3,43
5-(((5-¢Top-2,3-murunpobdenzodypan-4- (r, /=88 ', 2H), 2,46 (c, 3H).
WT)METHIT)aMUHO)-8-(2-MeTOKCH-4- HXMC: [M1] 432.2.
METHJITAPUMHIUH-S5 -1 )umMuaasol 1,2-
¢|mupuMHINH-2-KapOOHHUTPHIT
89 Oj\ 'H SIMP (400 MI', JIMCO-ds)
Nl)gN 5=8,93 (c, 1H), 8,57 (w, J=5,2
7 ', 1H), 8,43 (¢, 1H), 7,82 (¢, 1H),
E{‘:}CN 6,96 (r, J=9.2 T, 1H), 6,72 (nx,
E J=4,0, 8,8 'y, 1H), 5,29-5,23 (m,
(ﬁF 1H), 4,73 (n, J=4,8 T, 2H), 4,56
o (t, J=8,8 T'ry, 2H), 3,38-3,35 (M,
5-(((5-¢pTop-2,3-muruapodenzodypan-4- 2H), 2,30 (¢, 3H), 1,35 (1, J=6,4
WJI)METUJT)aMUHO)-8-(2-U30mpOonoKkcu-4- T, 6H).
METHJITAPUMHIUH-S5 -1 )umMuaasof 1,2- HXMC: [M+1] 460,4.
¢|mupuMHINH-2-KapOOHHUTPHIT
90 ON 'H SIMP (400 MI'u, METAHOJI-
ds) 8=8,65 (c, 1H), 8,07 (c, 1H),
8,03 (n, J=8,4 I', 2H), 7,60 (x,
- N:>—CN J=8,4 T'ny, 2H), 6,91-6,84 (m, 1H),
T 6,67 (nx, J=4,0, 8,8 'y, 1H), 4,84
F (c, 3H), 4,60 (1, J=8.,4 'y, 2H),
° 4.45 (x8, J=6,8 T, 1H), 3,83 (m,
5-(((5-¢rop-2,3-guruapodenzodpypan-4- 1H), 3,39 (1, J=8,8 'y, 2H), 3,20-
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WI)MeTUIT)aMIHO)-8-(4-(1-(mupponunus-1-
WIT)METUIT)aMUHO)uMuAa30[ 1,2-clnupumMuaus-

2-kapOOHUTPHUI

3,02 (m, 2H), 2,28-1,91 (v, SH),
1,80 (g, J=6,8 Ty, 3H).
KXMC: [M+1] 483 4.

91 o 'H SIMP (400 MT'wy, CDCl5)
| \/N &=8,17 (c, 1H), 7,83 (c, 1H), 7,74
° NN (c, 1H), 6,87 (¢, 1H), 6,79 (T, J=9,6
Nﬁ/”‘f o 'y, 1H), 6,62 (nx, J=4,0, 8,8 T'1y,
(jér(HF 1H), 5,43 (wc, 1H), 4,76 (c, 2H),
. 4,57 (t, J=8,8 'y, 2H), 3,91 (c,
8-(4-xmop-6-meTokcunupuua-3-mi)-5-(((5- 3H), 3,36 (r, /=8,8 'y, 2H).
¢rop-2,3-nurunpobensodypan-4- KXMC [M+1]: 451
WIT)METUI)aMHHO )uMUAa30[ 1,2-clnupumMuauH-
2-kapOOHUTPII
92 < 'H SIMP (400 MTI't, IMCO-ds)
g 5=8,88 (c, 1H), 8,34 (wr, J=4,8
/;:N/ o Ty, 1H), 7,63 (c, 1H), 6,95 (t,
NﬁN/HN J=9,6 Ty, 1H), 6,71 (11, J=3,6, 8.8
. T'w, 1H), 4,70 (wg, J=4,4 T, 2H),
(oj;jj 4,61-4,36 (m, 3H), 3,32 (T, J=8,8
5-(((5-¢Top-2,3-aurunpodenszodpypan-4- I'u, 2H), 2,13 (c, 3H), 2,05 (c, 3H),
WwI)MeTH1)aMiuHO)-8-( 1-u3onponmn-3,5- 1,39 (m, J=6,8 T'y, 6H).
numetwi- 1 H-mupason-4-un)umunasof 1,2- KX-MC [M+1]: 446.
c]nupuUMHINH-2-KapOOHUTPUIT
93 -9 N 'H SIMP (400 MI', JIMCO-ds)
P
5=8,96 (c, 1H), 8,81 (z, J=1,6 'y,
N;N:N/)—CN 1H), 8,66 (wc, 1H), 8,29 (1, J=2,8

NH

OCéFF

5-(((5-¢rop-2,3-gurunpodenzodypan-4-
WJT)METUIT)aMHHO)-8-(5-METOKCUTTUPUANH-3 -

wi)umuaaso| 1,2-clnupumunua-2-kapOOHUTPILT

I'n, 1H), 8,27 (c, 1H), 7,98-7,96
(M, 1H), 7,01-6,92 (m, 1H), 6,71
(nn, J=4,0, 8,4 'y, 1H), 4,75 (tc,
2H), 4,55 (t, J=8,4 I'u, 2H), 3,90
(c, 3H), 3,30-3,28 (m, 2H).
KXMC: [M+1]417.3.
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94 o TH SIMP (400 MI'w, IMCO-de)
| \/N §=8,93 (c, 1H), 8,74 (n, J=2,4 'Ly,
Jn 1H), 8,53 (e, 1H), 8,29 (ax,
NYNJ_ o J=2,4,8,8Tw, 1H), 8,11 (c, 1H),
NH 7,01-6,89 (M, 2H), 6,71 (nn, J=4,0,
(ﬁ F 8,8 T'wy, 1H), 4,73 (e, 2H), 4,55
o
5-(((5-¢pTop-2,3-muruapodensodypan-4- (r, /8,8 T, 2H), 3,90 (c, 3H)
WJT)METUJT)aMHHO )-8-(6-METOKCUTTUPUANH-3 - 3.31-3,28 (u, 2H)
win)umuaso| 1,2-clnupumuanH-2-kapOoHUTPIIT HAME: [M1]) 417.3.
95 NC S TH SMP (400 MI'w, IMCO-de)
§=9,52 (n, J=2,4 T'y, 1H), 9,00-
N/\ N/\N/)_CN 8,97 (m, 2H), 8,90 (1, J=2,0 T'i,
WN/H 1H), 8,81 (1, J=4,8 T, 1H), 8,39
F (c, 1H), 6,96 (r, J=8,8 Ty, 1H),
o 6,72 (nx, J=4,0, 8,8 Ty, 1H), 4,76
8-(5-umanonupuaun-3-un)-5-(((5-grop-2,3- | (m, J=4,8 'y, 2H), 4,56 (T, J=8,8
muruapobensodypan-4- I'u, 2H), 3,31 (wc, 2H).
WIT)METHI)aMUHO)UMuU1a30[ 1,2-cJnupumuann- | JKXMC: [M+1] 412,3.
2-kapOOHUTPUI
96 | :N 'H SIMP (400 MI', IMCO-ds)
A n 8=9,42 (c, 1H), 9,26-9,16 (m, 2H),
NYN\/%CN 8,99 (c, 1H), 8,72 (c, 1H), 8,48 (c,
NH 1H), 6,94 (1, J=9,2 Ty, 1H), 6,70
F (nn, J=3,6, 8,4 T'u, 1H), 4,76 (un,
° J=44Tn, 2H), 4,54 (1, /=8,8 'y,
5-(((5-¢rop-2,3-nurunpodenzodypan-4- OH), 3,34 (urr, J—8.8 T, 2H), 2,54
WJT)METUIT)aMUHO )-8-(5S-MeTHIITUPUANH-3 - (c.3H)
wn)umuaaso| 1,2-clnupumMuanH-2-kapOOHUTPIIT JCXMC: [ME-1] 4011,
97 F Sy TH SIMP (400 MT'1y, IMCO-de)
7 §=9,13 (c, 1H), 9,04 (c, 1H), 8,86
N/\ N/\N/)—CN (wr, J=4,8 Ty, 1H), 8,56 (1, J=2,4
I Ty, 1H), 8,43-8,30 (v, 2H), 6,94

(T, J=9,2 T'u, 1H), 6,70 (nn, J=4,0,
8,4 T, 1H), 4,75 (un, /=4,8 I'ny,
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5-(((5-¢rop-2,3-gurunpodenzodypan-4-
WIT)METUIT)aMHHO)-8-(5-pTopnupunus-3-

wn)umuaaso| 1,2-clnupumunun-2-kapOOHUTPILT

2H), 4,54 (1, J=8,8 I'y, 2H), 3,32
(T, J=8,8 'y, 2H).
KXMC: [M+1] 405,1.

08 | :N 'H SIMP (400 MI'wy, IMCO-ds)
&=9,11 (c, 1H), 9,02 (wuc, 1H), 8,86
- N/>—CN (c, 1H), 8,81 (1, J=5,6 Ty, 1H),
WN/H 8,02 (1, J=6,0 T'w, 1H), 7,96 (c,
(jéF 1H), 6,95 (t, J=8,8 T'w, 1H), 6,71
0 (nm, J=3,6, 8,4 ', 1H), 4,74 (wun,
5-(((5-¢rop-2,3-nurunpodenzodypan-4- J=4.8 Ty, 2H), 4,55 (1, /=8,8 I'ny,
WJT)METUIT)aMUHO )-8-(4-MEeTHIITUPUANH-3 - 2H), 3,35 (wr, J=8,4 I'n, 2H), 2,48
win)umunaso| 1,2-clnupumMuanH-2-kapOOHUTPIIT (e, 3H).
HKXMC: [M+1] 401,1.
99 < 'H AMP (400 MI'u, IMCO-d6)
N\_w 5=8,91 (c, 1H), 8,41 (c, 1H), 8,39-
NN 8,35 (m, 1H), 8,17 (¢, 1H), 8,11 (c,
"M 2 1H), 6,94 (1, J=9,2 T'ny, 1H), 6,70
NHF (nn, J=3,6, 8,4 ', 1H), 4,70 (ux,
$ g J=3,6 T'y, 2H), 4,64-4,57 (m, 1H),
5-(((5-¢Top-2,3-auruapodensodypan-4- 4,54 (v, /=8,8 I'n, 2H), 3,30 (u,
wi)MeTui)amuHo)-8-(1-uzonpormi-1H- /=8.8 I'u, 2H), 1,46 (n, /=6,4 I'n,
npason-4-un)umunasol 1,2-clnupumunus-2- 6H).
capGorTpi KXMC: [M+1] 4183
100 I \/N TH SIMP (400 MT'1y, IMCO-ds)
§=9,40 (n, J=1,6 I'y, 1H), 9,11 (c,
N/\ N/>—CN 1H), 9,02 (wr, J=4,8 T'y, 1H), 8,87
?\I/H (wn, J=8,0 I'u, 1H), 8,72 (1, J=5,2

(CéfF

5-(((5-¢rop-2,3-aurunpodenzodypan-4-
WJT)METUIT)aMUHO)-8-(TTUpUAHH-3 -

wi)umuaaso| 1,2-clnupumunua-2-kapOOHUTPILT

I'n, 1H), 8,39 (c, 1H), 7,87 (an,
J=5,6, 8,0 ', 1H), 6,94 (1, J=9,2
I'n, 1H), 6,70 (an, J=3,6, 8,4 I'ny,
1H), 4,76 (g, J=4,8 I'n, 2H), 4,54
(T, J/=8,4 T'u, 2H), 3,33 (T, J=8,8
I'o, 2H).

KXMC:[M+1] 387,3.
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101 AN 'H AMP (400 MI'n, IMCO-d6)
—/ N-N
i 5=8,92 (¢, 1H), 8,69-8,60 (M, 3H),
NN 8,39 (wut, J=5,2 T'y, 1H), 8,21 (c,
N Nt N _
Y 1H), 8,18 (¢, 1H), 7,91 (wuz, J=8,0
NH
- I'u, 1H), 7,63-7,54 (M, 1H), 6,99-
5 6,88 (M, 1H), 6,70 (on, J=4,0, 8,8
5-(((5-¢prop-2,3-nuruapodenzodpypan-4- T, TH), 5,55 (c, 2H), 4,71 (un,
WT)METHIT)aMUHO)-8-( 1 -(MupuanH-3 -HIME T )- J=4,4Tu, 2H), 4,54 (v, /=8, 8 I'n,
1H-nupaszon-4-win)umunaszol 1,2-clnupumMuaus- 2H), 3,29 (v, /=8,8 I'n, 2H).
KXMC: [M+1] 467,3.
2-kapOOHUTPIIT
102 N 'H AMP (400 MI'ny, IMCO-d6)
\’\N—l\\l &=8,92 (¢, 1H), 8,43 (¢, 1H), 8,38
Y
'5:/ (t, /~4,8 T, 1H), 8,18 (c, 1H),
N
Nﬁ/Nj—CN 8,10 (¢, 1H), 6,94 (1, J=9,2 T,
NH 1H), 6,70 (nn, J=3.6, 8,4 'y, 1H),
(IS/F 4,70 (n, J=4,8 T, 2H), 4,54 (T,
° J=8,8 T'u, 2H), 4,29 (1, J=6,4 T,
8-(1-(2-(mumernnamuno)stun)- 1 H-nupazon-4- 2H), 3.32-3.27 (m, 2H), 2,72 (urr,
un)-5-(((5-¢rop-2,3-purunpodenszopypan-4- J=6.0 Ty, 2H), 2.21 (c, 6H).
WI)METHIT)aMIHO )uMuaso| 1,2-clnupumunun- KXMC: [M+1] 447.3.
2-xapOOHHUTPUIT
103 3 'H SIMP (400 MI', CO-d
N ( M 6)
N-N

i

AN =N
Na NJ—CN
T

NH

océF

8-(1-(3-(mumernnamuno)npomnun)- 1 H-nupazon-
4-un)-5-(((5-pTop-2,3-nurunpodenzodypan-4-
WIT)METUI)aMIHO)UMuAa30[ 1,2-clnupumMuauH-

2-kapOOHUTPIIT

§=8,92 (c, 1H), 8,48 (c, 1H), 8,40
(r, J=5,2 Ty, 1H), 8,21 (¢, 1H),
8,17 (c, 1H), 6,99-6,91 (m, 1H),
6,71 (nz, J=3,6, 8,8 Ty, 1H), 4,71
(n, J=4,8 Ty, 2H), 4,55 (T, J=3,8
Ty, 2H), 4,29 (1, J=6,8 T, 2H),
3,30-3,27 (m, 2H), 3,08 (wc, 2H),
2,79 (c, 6H), 2,23-2,15 (v, 2H)
KXMC: [M+1] 461.
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104 HN-N TH SIMP (400 MI'w, IMCO-de)
N
/;i; 6=12,34 (e, 1H), 8,95 (c, 1H),
=N
Nﬁ/N\/)_ CN 8,45 (wc, 1H), 7,64 (c, 1H), 6,95
H (T, J/=9,6 T'u, 1H), 6,71 (nx, J=4,0,
F 8,8 I'i, 1H), 4,70 (wuc, 2H), 4,55
© (r, J=8,8 Ty, 2H), 3,31 (e, 2H),
8-(3,5-numerun-1 H-nupaszon-4-un)-5-(((5-
(3,5-mumerna-1H-mupason-4-n)-5-((( 2.31-1,94 (m, 6H).
op-2,3- obenzodypan-4-
rop-2.3-aurupolerzopypar JKXMC: [M+1] 404.
WIT)METUJ)aMIHO )uMuAa30[ 1,2-clnupuMuauH-
2-kapOOHUTPIIT
105 SN TH SMP (400 MI'w, IMCO-de)
=
5=8,93 (c, 1H), 8,56-8,51 (v, 1H),
=N
N?N\/)—CN 8,50 (nx, J=1,6, 4,8 Ty, 1H), 7,79
NH (c, 1H), 7,70 (am, J=1,6, 7,6 I'yy,
(jig(': 1H), 7,31 (nzn, J=4.8, 7,6 Ty, 1H),
© 6,96 (T, J=9,6 T'n;, 1H), 6,72 (ax,
5-(((5-¢rop-2,3-gurunpodenzodypan-4- J=40, 8.4 T, 1H), 4,73 (w1
WJT)METUIT)aMUHO)-8-(2-MEeTHITUPUANH-3 - J=48 T'u, 2H), 4,56 (1, /<8 8 T'1
wn)umMuaaso| 1,2-clnupumuanH-2-kapOoOHUTPIIT 2H), 3,33-332 (w, 2H), 2,37 (c
3H).
KX-MC: [M+1]400,9.
106 'H SIMP (400 MTI', IMCO-ds)

al

N

X
Z =N
CN

N N/
Y

NH

@;jf

5-(((5-¢rop-2,3-gurunpodenzodypan-4-

—Z

wi)MeTni)aMmuHo)-8-(1-(okceran-3-ni)-1H-
nupaszon-4-un)umunasol 1,2-clnupumunus-2-

KapOOHHUTPIIT

5=8,88 (c, 1H), 8,53 (¢, 1H), 8,43
(e, 1H), 8,26 (¢, 1H), 8,20 (c,
1H), 6,94 (1, J=9,6 T'u, 1H), 6,69
(nn, J=3,7, 8,8 T'y, 1H), 5,72
(xBuH, J=7,2 'y, 1H), 4,94 (7,
J=72Tn, 4H), 4,70 (c, 2H), 4,54
(T, J=8,8 'y, 2H), 3,31-3,26 (™,
2H).

KXMC: [M+1] 432.
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107 (_Z 'H SIMP (400 MI', IMCO-ds)
N-N 5=8,91 (c, 1H), 8,46 (c, 1H), 8,38
i (T, J=5,2 ', 1H), 8,20 (c, 1H),
N/\ N)j cN 8,15 (c, 1H), 6,95 (T, J=9,2 T,
IH 1H), 6,70 (nn, J=4,0, 8,8 T'n, 1H),
(\/é(F 5,18-5,10 (m, 1H), 4,70 (wz, J=4.,4
o 'y, 2H), 4,54 (1, J=8,8 'y, 2H),
5-(((5-¢rop-2,3-nurunpodensodypan-4- 4,04-3,96 (v, 2H), 3,94-3,81 (m,
uI)MeTUI)aMnHo)-8-(1-(teTparnnpodypan-3- | 2H), 3,32-3,26 (m, 2H), 2,45-2,35
wn)- | H-tupazon-4-un)umunasof 1,2- (m, 2H).
c|nupuMuIH-2-KapOOHUTPIUIT KXMC: [M+1] 446,3.
108 FC 'H SIMP (400 MTI't, IMCO-ds)
i §=8,91 (c, 1H), 8,61 (c, 1H), 8,43
N/\ N/\N/)_CN (r, J=5,2 Ty, 1H), 8,25 (c, 2H),
. 6,94 (r, J=8,8 T, 1H), 6,70 (n1,
F J=4,0, 8,8 T'ry, 1H), 5,29-5,22 (m,
(oté/ 2H), 4,71 (n, J=4,8 T',, 2H), 4,53
5-(((5-¢rop-2,3-gurunpodenzodypan-4- (1, /=88 T'u, 2H), 3,31-3,27 (m,
WJ1)METUIT)aMUHO)-8-(1-(2,2,2-TpudpTopatun)- | 2H).
1H-nupason-4-unm)umunasol 1,2-cJmupumunun- | JKXMC: [M+1] 458,2.
2-kapOOHHUTPUIT
109 | \/N 'H SAMP (400 MT', IMCO-de)
¢l 5=8,94 (c, 1H), 8,66 (c, 2H), 8,59
N/\ N:N/fCN (1, J=5,6 Ty, 1H), 7,91 (c, 1H),
7:H 7,71 (», J=5,6 'y, 1H), 6,96 (T,

gérF

8-(4-xnopnupuans-3-mn)-5-(((5-¢prop-2,3-
muruapobensodypan-4-
WIT)METUI)aMUHO)UMuAa30[ 1,2-clnupumMuauH-

2-kapOOHUTPII

J=9,6 T'y, 1H), 6,72 (ux, J=3,6, 8,8
Ty, 1H), 4,74 (we, 2H), 4,56 (T,
J=8.8 T, 2H), 3,35 (wc, 2H).
HXMC [M+1]: 421/423.
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110 Nl/iN 'H AMP (400 MI', CD;0D)
;i;N 89,25 (c, 1H), 8,93 (¢, 1H), 8,66
N N\/)—CN (c, 1H), 7,93 (¢, 1H), 6,89-6,82 (M,
117—1 1H), 6,65 (nn, J/=4,0, 8,8 I'y, 1H),
(té/': 4,85 (wc, 2H), 4,59 (1, J=8,4 I'ny,
° 2H), 3,41 (1, J/=8,8 'y, 2H), 2,60
5-(((5-¢prop-2,3-nuruapodenzodpypan-4- (c, 3H).
WJT)METUIT)aMHUHO)-8-(4-METUIIUPUMUIHH-5- | JKXMC: [M+1]: 402, 1.
wi)umuaaso| 1,2-clnupumunua-2-kapOOHUTPIIT
111 'H AMP (400 MI'ty, IMCO-ds)
&=8.,96 (¢, 1H), 8,79 (ur, J=5,2
I'u, 1H), 8,00 (¢, 1H), 7,00-6,93
(M, 2H), 6,72 (nn, J=3,6, 8,8 I'Ly,
1H), 4,75 (n, J/=4,8 T'u, 2H), 4,56
(T, J=8,8 'y, 2H), 3,87 (c, 3H),
5-(((5-¢Top-2,3-nurunpodenzodypan-4- 3,30-3,29 (m, 2H).
WI)MeTHI)aMuHO)-8-(1-meTrn-3- KXMC [M+1]:458.
(TpudTopmernn)-1H-nupaszon-4-
wn)umuaaso| 1,2-clnupumunun-2-kapOOHUTPILT
112 A 'H SAIMP (400 MI'i, IMCO-d%)
5=8,96 (c, 1H), 8,55 (1, J=4,4 I'Ly,
1H), 8,10 (c, 1H), 7,93 (n, /=8,0
N:r T —on T, 2H), 7,39 (x, J-8.4 Ty, 2H),

8-(4-((numermnamuno )meTi )perm )-S5-(((5-
¢drop-2,3-murunpodensodypan-4-
WIT)METUI)aMHHO)uMUAa30[ 1,2-clnupumMuaus-

2-kapOOHUTPII

6,95 (1, J=9,2 T, 1H), 6,71 (nz,
J=8,8, 4,0 T, 1H), 4,73 (1, J=4,8
Ty, 2H), 4,55 (1, J=8,8 Ty, 2H),
3,47 (c, 1H), 3,33-3,28 (v, 4H),
2,20 (c, 6H).

WXMC [M+1]: 443, 1.
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113 MeO | NS 'H AMP (400 MI', CDCl3)
d §=8,25 (1, J=5,6 Ty, 1H), 8,10 (c,
NN
NS )N 1H), 7,91 (c, 1H), 7,45 (an, J=5,2,
NH 1,2 T'u, 1H), 7,40 (c, 1H), 6,85 (T,
(jéﬁ J=9,2 T, 1H), 6,68 (ux, J=8,4,
° 4,0 I'u, 1H), 5,56 (1, J=5,6I', 1H),
5-(((5-dprop-2,3-muruapodbenzodypan-4-
(((5-gprop P dyp 4,84 (n, J=5,6 ', 2H), 4,64 (,
WJT)METUJT)aMHHO )-8-(2-MeTOKCUTUPUANH-4 -
J=8,4T'u, 2H), 3,99 (¢, 3H), 3,42
win)umunaso| 1,2-clnupumMuanH-2-kapOoOHUTPII
(T, J=8,8 I'u, 2H).
KXMC [M+1]: 417,0.
114 'H AMP (400 MI'y, CD;0D)
&=8.,62 (¢, 1H), 7,88 (¢, 1H), 7,55
(c, 1H), 6,85 (T, J=8,8 'y, 1H),
6,69-6,60 (m, 1H), 6,47 (¢, 1H),
4,58 (wrt, J=8,8 I'y, 2H), 3,81 (c,
3H), 3,40-3,35 (m, 2H).
5-(((5-¢pTop-2,3-muruapodbeH3o aH-4-
((5-gprop P byp KXMC [M+1]: 390,2.
win)MeTun)aMuHo)-8-(1-merun- 1 H-nupazon-5-
wn)umuaaso| 1,2-clnupumunun-2-kapOOHUTPILT
115 Y 'H AMP (400 MI', CD30D)
L_N_oO
5=8,65 (c, 1H), 8,08 (¢, 1H), 8,04
(n, J=8,4 'y, 2H), 7,61 (1, J=8,0
2NN I'u, 2H), 6,91-6,83 (M, 1H), 6,66
o ) o 1D
s (an, J=4,0, 8,8 T'u, 1H), 4,84 (c,
F 2H), 4,59 (t, J/=8,8 I';, 2H), 3,67-
o 3,34 (M, 8H), 3,28-3,16 (m, 2H),

5-(((5-¢rop-2,3-ngurunpodenzodypan-4-
WIT)METUI)aMHUHO)-8-(4-(4-MeTunnumnepasus- 1 -
kapOonun)enmn)umunaszo| 1,2-cnupumunns-

2-kapOOHUTPII

2,99 (c, 3H).
WXMC [M+1]: 512,4.
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116 'H SIMP (400 MTI', CDCl3)
N 6=8,82 (1, J=2,0 I'y, 1H), 8,18
Z
(nm, J=8,0, 2,4 T'u, 1H), 7,96 (c,
2N =N
Ne N CN 1H), 7,91 (¢, 1H), 7,25 (n, J=8,4
Ia 'y, 1H), 6,82-6,90 (v, 1H), 6,69
(j{)/l: (nm, J=8,8, 4,0 Ty, 1H), 5,47 (T,
0 J=6,0 Ty 1H), 4,83 (1, J=5,2 T,
8-(6-tukIonpormuImUpuarH-3-1)-5-(((5- 2H), 4,65 (1, J=8,4 I'u, 2H), 3,43
bTop-2,3-nuruapobdbenzodypan-4- (t, /=88 I', 2H), 2,10 (m, 1H),
WJ1)METHT)aMUHO)UMIAa30[ 1,2-clnupumuaun- | 1,06 (m, 4H).
2-kapOOHUTPUIT KXMC [M+1]: 427,1.
117 Meo_ 'H SIMP (400 MT'wy, IMCO-~ds) &
NN u./miH. 8,93 (c, 1H), 8,43-8,38(m,
NS
2H), 8,17 (c, 1H), 8,11 (¢, 1H),
AN
Nﬁ/N\/)— CN 6,97-6,89 (v, 1H), 6,69 (n1, J=8,4,
NH 4,0 Ty, 1H), 4,70 (n, J=5,2 T,
(jé/ F 2H), 4,53 (T, J=8,8 'y, 2H), 4,33
© (r, J=5,26 Ty, 2H), 3,71 (1, J=52
5-(((5-¢pTop-2,3-guruapodenzodypan-4-
((S-Grop-2,3-uritap dyp T, 2H), 3,29 (r, J=8,8 [y, 2H),
wi)Metua)amuHo)-8-(1-(2-merokcuatnn)- 1H-
3,23 (c, 3H).
nupason-4-mwn)umugasol 1,2-cnupumuann-2-
P ) [1,2-clmaprniiz HXMC [M+1]: 434.0.
KapOOHUTPHI
118 Q 'H SAMP (400 MI', CDCI3) &
O NN /M. = 8,50 (¢, 1H), 7,98 (c,
\
ir 1H), 7,92 (e, 1H), 7,77 (¢, 1H),
_N
N/\ I~ ) 6,82-6,74 (v, 1H), 6,61 (nn, J=8,8,
IH 4,0 T, 1H), 5,41 (nz, J=9.6, 2,4

gérF

5-(((5-¢rop-2,3-aurunpodenzodypan-4-
Wi )MeTui1)aMuHo)-8-(1-(terparugpo-2H-
nupaH-2-ui)- |H-mupaszon-4-wm)umunasof 1,2-

¢|mupuMuINH-2-KapOOHHUTPHIT

Ty, 1H), 4,71 (c, 2H), 4,57 (1,
J=8,8 T, 2H), 4,12-3,98 (v, 1H),
3,78 -3,61 (m, 1H), 3,35 (1, J=3,8
Ty, 2H), 2,25-1,88 (v, 3H), 1,77-
1,47 (m, 3H).

HXMC [M+1]: 460,4.
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119

TH SIMP (400 MI'w, IMCO-d6)

N-N
i =891 (c, 1H), 8,42 (¢, 1H), 8,36
r N/\N/)—CN (r,J=5,2 T, 1H), 8,17 (c, 1H),
m 8,10 (c, 1H), 6,98-6,92 (m, 1H),
F 6,70 (on, J=4,0, 8,8 I'y, 1H), 4,70
(ojé/ (o, /=4,8 'y, 2H), 4,54 (T, J=8,8
8-(1-stun-1H-nupason-4-un)-5-(((5-prop-2,3- | T'y, 2H), 4,24-4,19 (M, 2H), 3,30
auruapodensodypan-4- (T, J=8,8 ', 2H), 1,41 (1, J=7,6
WIT)METUIT)aMUHO)UMUAA30[ 1,2-clnupumuans- | Ty, 3H).
2-KapOOHUTPHIT KXMC [M+1]: 404,2.

120 Q 'H AMP (400 MI'ty, IMCO-ds)
N=N =891 (c, 1H), 8,46 (¢, 1H), 8,37
jﬁ/ (t, /~4,8 T, 1H), 8,18 (c, 1H),
N/\ N/\N/)_CN 8,14 (c, 1H), 6,92-6,98 (m, 1H),
?:H 6,70 (on, J/=8,4, 3,6 ', 1H), 4,73-

F 5,66 (m, 1H), 4,71 (n, J=5,2 Ty,
(o\/é/ 2H), 4,48-4,57 (m, 3H), 4,02-3,94
5-(((5-¢rop-2,3-aurunpodenzodypan-4- (M, 2H), 3,46-3,69 (m, 2H), 3,30 (T,
Wi )MeTu1)aMuHo)-8-(1-(terparuapo-2H- J=8,8I'y, 2H), 1,96-2,04 (m, 4H).
nupan-4-un)- |H-nupazon-4-un)umunaszo[1,2- | dKKXMC: [M+1]: 460,3.
c]nupuMuINH-2-KapOOHUTPHIT

121 HO}T\ 'H SIMP (400 MTI'u, JIMCO-ds)
N §=8,90 (c, 1H), 8,43 (c, 1H), 8,35
N/\ N:N/)—CN (e, 1H), 8,19 (c, 1H), 8,09 (c,

5-(((5-¢rop-2,3-ngurunpodenzodypan-4-
Wi )MeTu1)aMuHO)-8-(1-(2-runpokcu-2-
metunnponi)-1 H-mupazon-4-

wi)umuaaso| 1,2-clnupumunna-2-kapOOHUTPIIT

1H), 6,98-6,90 (m, 1H), 6,69 (nz,
J=4.0, 8,8 Ty, 1H), 4,73 (c, 1H),
4,70 (we, 2H), 4,53 (1, J=8,8 T,
2H), 4,08 (c, 2H), 3,31-3,26 (m,
2H), 1,08 (c, 6H).

WXMC [M+1]: 448,2.
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122 "H AAMP (400 MI'u, IMCO-ds)
5=8.,96 (c, 1H), 8,66 (T, J=5,2 'L,
1H), 7,82 (c, 1H), 7,09-6,99 (m,
1H), 6,91 (n, J/=7,2 T'u, 1H), 6,70
(n, J=7,6 T'y, 1H), 6,23 (c, 1H),
4,69 (n, J=5,2 I'y, 2H), 4,16-4,05
8-(1,3-numerun-1H-tiupazo-5-umm)-5-(((6- (M, 2H), 3,68 (c, 3H), 2,77 (T,
dropxpomMan-5-uin)MeTria)aMuHo )umunasof 1,2- | J=6,4 I'y, 2H), 2,18 (¢, 3H), 2,03-
cnupuMHINH-2-KapOOHHUTPHIT 1,89 (m, 2H).
KX-MC: [M+1] 400,3.
123 | Ny OMe 'H AMP (400 MI'ty, IMCO-ds)
FY &=8,94 (¢, 1H), 8,80 (uc, 1H), 8,24
- N’\N/)—CN (n, J=2,4 Ty, 1H), 8,11 (1, J=0,8
\r@ I'u, 1H), 7,38 (u, /=5,2 T, 1H),
(jé/F 6,95 (1, J=9,2 T'y, 1H), 6,71 (ax,
© J=4,0, 8,8 ', 1H), 4,74 (c, 2H),
5-(((5-¢rop-2,3-nurunpodenzodypan-4- 4,54 (1, J=8,8 Ty, 2H), 3,88 (c,
WI)METHIT)aMUHO)-8-(5-pTop-2- 3H), 3,29-3,20 (m, 2H).
METOKCHITHPUANH-4-1n)umuaszolf 1,2- KXMC [M+1]: 435,4.
c|nupumMuanH-2-KapOOHUTPIIT
124 | \/N 'H SIMP (400 MTI'u, JIMCO-ds)
OEt 5=8,91 (c, 1H), 8,52 (T, J=4,8 'Ly,
NN
N _)—CN 1H), 8,17 (mx, J=2,0, 5,2 T, 1H),

NH

QéfF

8-(2-sTokcunupunus-3-mi)-5-(((5-prop-2,3-
muruapobensodypan-4-
WIT)METUI)aMHHO)UMUAa30[ 1,2-clnupumMuauH-

2-kapOOHUTPII

8,04 (nn, J=2,0, 7,6 T'y, 1H), 8,02
(c, 1H), 7,09 (nn, J=4,8, 7,2 'Ly,
1H), 6,96 (1, J=8,8 T'u, 1H), 6,71
(nn, J=4,0, 8,8 ', 1H), 4,72 (x,
J=44Tn, 2H), 4,55 (1, /=8,8 'y,
2H), 4,37-4,32 (m, 2H), 3,32 (T,
J=88 T, 2H), 1,24 (1, /=72 T,
3H).

KXMC [M+1]: 431,4.
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125 | Ny OMe 'H SIMP (400 MI'r, IMCO-ds)
Meo” Y 5=8,91 (c, 1H), 8,63 (T, J=4,8 T'wy,
N/\ N:N/)—CN 1H), 8,03 (c, 1H), 7,99 (¢, 1H),
7\; 7,15 (¢, 1H), 6,98-6,92 (m, 1H),
(j;jj" 6,71 (nn, J=4,0, 8,8 'y, 1H), 4,72
© (1, J=4,4 Ty, 2H), 4,55 (1, J=8,8
8-(2,5-mumerokcunupuann-4-mn)-5-(((5-drop- T, 2H), 3,84 (c, 3H), 3,79 (c, 3H),
2,3-nurunpoden3odypan-4- 3,32-3,27 (m, 2H).
WJIT)METUJ)aMIHO )uMuAa3o[ 1,2-clnupumMuauH- EXMC [M+1]: 4473,
2-kapOOHUTPIIT
126 CFs 'H SAMP (400 MI', IMCO-ds)
i 6=9.35 (1, J=1,6 Tt, 1H), 8,96 (c,
N 1H), 8,80 (¢, 1H), 8,75 (ax,
NyN\/)_ o J=2,0, 8,8 ', 1H), 8,39 (c, 1H),
NH 8,00 (z, J=8,0 I', 1H), 6,95 (r,
(jé/ " J=8,8 T'y, 1H), 6,70 (mx, J=4.0, 8,8
© I'n, 1H), 4,76 (c, 2H), 4,55 (T,
5-(((5-¢rop-2,3-aurunpodenzodypan-4-
) AMEG) 86 J=8,8 I',, 2H), 3,37-3,32 (v, 2H).
(TpudropmeTin)mupunuH-3-un)umMuaasol 1,2- HAMC [M+L]: 455.3.
C]l'[I/IpI/IMI/IJII/IH-Z-Kap6OHI/ITpI/IJ'I
127 NH; 'H SIMP (400 MI'ty, IMCO-ds)
() 6=8,97 (c, 1H), 8,72 (1, J=2,0 T'i,
AN 1H), 8,68 (wr, J=4,0 'y, 1H), 8,49
Nﬁ/NJ_ o (nm, J=1,6, 9,2 Ty, 1H), 8,21 (c,
NH

8-(6-amuHOTIMpUAHH-3-11)-5-(((5-rop-2,3-
muruapobensodypan-4-
WIT)METUI)aMHHO)UMUAa30[ 1,2-clnupumMuaus-

2-kapOOHUTPIIT

1H), 7,98 (wc, 2H), 7,04 (n, J=9,2
I'u, 1H), 6,99-6,89 (M, 1H), 6,71
(nn, J=8,8,4,0 'y, 1H), 4,74 (x,
J=48 T, 2H), 4,55 (1, /=8,4 ',
2H), 3,31 (1, J=8,8 I'r, 2H).
KXMC [M+1]: 402,3.
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128 CN 'H AMP (400 MI'u, IMCO-ds)
() §=9,42 (1, J=1,6 I', 1H), 8,98 (c,
NN 1H), 8,86 (wc, 1H), 8,76 (on, J=
N N\/)_ cN
N 8,4, 2,4 T, 1H), 8,46 (c, 1H), 8,14
N (1, J=8 4 Ty, 1H), 6,89-7,06 (u,
F
. 1H), 6,72 (nn, J=8.,4, 3,6 I'y, 1H),
8-(6-tmaHonupuauH-3-mn)-5-(((5-¢prop-2,3- 4,77 (uin, J=4,0 ', 2H), 4,55 (r,
ArApoGesObypat-4- J=8,8 T, 2H), 3,32-3,30 (v, 2H).
WXMC [M+1]: 412,3.
WIT)METUI)aMHHO )uMuAa3o0[ 1,2-clnupumMuauH-
2-kapOOHUTPIIT
129 i L, 'H SIMP (400 MI'e,, AIMCO-ds)
l 5=8,99 (c, 1H), 8,83 (T, /=44 'Ly,
_N 1H), 8,44 (¢, 1H), 8,27 (¢, 1H),
o ). 844 (c. 1H), 8.27 (¢, 1H)
Y 8,22 (¢, 1H), 6,96 (1, J/=8,8 I'Ly,
NH
i 1H), 6,72 (nzn, J=8,8, 4,0 T'y, 1H),
. 6,35 (we, 2H), 4,76 (wx, J=4,8 T,
8-(5-amuHO-6-MeTmmupuanH-3-1)-5-(((5- 2H), 4,56 (r, /=8,8 I'n, 2H), 3,32
¢rop-2,3-murunpodenzodypan-4- (wrr, /=8,8 [y, 2H), 2,48 (e, 3H).
HKXMC [M+1]: 416,3.
WI)METHIT)aMUHO )uMua3o| 1,2-clnupumunun-
2-xkapOOHHUTPUI
130 NG OMe 'H AAMP (400 MI'u, IMCO-ds)
SN
P §=9,11 (m, J=2,4 ', 1H), 8,98 (c,
AN 1H), 8,82 (1, J=2,8 T'y, 1H), 8,72
N N\/)_ CN

8-(5-umaHo-6-MeToKkcHmupUAnH-3-11)-5-(((5-
¢drop-2,3-murunpodensodypan-4-
WIT)METUI)aMIHO)UMuAa30[ 1,2-clnupumMuaus-

2-kapOOHUTPIIT

(wc, 1H), 8,24 (¢, 1H), 6,95 (T,
J=9.2 T'y, 1H), 6,71 (mn, J=8,0, 3,6
Ty, 1H), 4,74 (c, 2H), 4,55 (,
J=8,8 T, 2H), 4,06 (c, 3H), 3,30-
3,29 (m, 2H).

WXMC [M+1]: 442,3.
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131 i Ng 'H AAMP (400 MI'u, IMCO)
\g/ \E/ &=10,95 (c, 1H), 8,98 (c, 1H), 8,88
N/\ N/\N/)*CN (e, 1H), 8,70 (c, 1H), 8,37-8,33
WN/H (M, 2H), 7,83 (mun, J=5,6 ', 1H),
E 6,99-6,93 (m, 1H), 6,72 (an, J=4,0,
(Ojé/ 8,4 I'u, 1H), 4,77 (g, J=4,8 I'y,
N-(4-(2-unano-5-(((5-prop-2,3- 2H), 4,55 (1, J=8,4 I', 2H), 3,32
auruapodensodypas-4- (T, J=8,8 'y, 2H), 2,17 (¢, 3H).
win)merui)amuao )umuaasof 1,2-cloupumuans- | KXMC [M+1]: 444,2.
2-kapOOHUTPIIT
132 FsC o 'H SAMP (400 MI'u, IMCO-d6)
o 8=9,51 (c, 1H), 8,98 (c, 1H), 8,95
- N/\N/)~CN (c, 1H), 8,85 (c, 1H), 8,79 (wr,
n J=4,8 I'y, 1H), 8,43 (c, 1H), 6,96
(\/(5/': (T, /=9,2T'u, 1H), 6,72 (nx, J=3,6,
o 8,8 I'i, 1H), 4,76 (g, J=4,8 I'y,
5-(((5-¢rop-2,3-aurunpodenzodypan-4- 2H), 4,56 (1, J=8,8 I', 2H), 3,33
WT)METUIT)aMUHO)-8-(5- (T, J=8,8 I'y, 2H).
(TpudTopmerin)mupuanH-3-mwi)umuaasol 1,2- | KXMC [M+1]: 455,3.
c]nupumMuINH-2-KapOOHUTPUI
133 'H SIMP (400 MTI'u, JIMCO-db)

5-(((5-¢rop-2,3-gurunpodenzodypan-4-
WJT)METUIT)aMHHO)-8-(6-U30NPONOKCUITHPUANH-
3-um)umunasol 1,2-c|nupumugun-2-

KapOOHHUTPHIT

5=8,94 (c, 1H), 8,72 (n, /=2,4 T'Ly,
1H), 8,53 (1, /=4,8 T'y, 1H), 8,27
(nn, J=8,8, 2.4 I'y, 1H), 8,10 (c,
1H), 6,92-6,99 (M, 1H), 6,86 (x,
J=88Tn, 1H), 6,71 (an, J=8,8, 4,0
I'u, 1H), 5,30 (m, 1H), 4,73 (x,
J=48 T, 2H), 4,55 (1, /=8,8 'y,
2H), 3,31 (1, J/=8,4 'y, 2H), 1,33
(n, J/=6,0 'y, 6 H).

KXMC [M+1]:4453.
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134 Fo N\”z 'H SIMP (400 MTI', JIMCO-db)
| /N 8=8,93 (¢, 1H), 8,78 (n, /=1,6 I'y,
N 1H), 8,52 (1, J=4,8 T'yy, 1H), 8,41
NYN\/)— o (1, J/=2,0 T'y, 1H), 8,14 (c, 1H),
NHF 6.91-6,98 (m, 1H), 6,71 (w, 3H),
<O 4,72 (n, J=4,8 T, 2H), 4,55 (T,
8-(6-aMuHO-5-(TpUPTOPMETHIT ) TUPUINH-3 - 1T )- J=8,8 'y, 2H), 3,32 (r, J=8.8 I'L,
5-(((5-¢rop-2,3-nurunpodenzodypan-4- ZH).
WIT)METUI)aMIHO )uMuAa30][ 1,2-clnupumMuauH- HKXMC: [M+1]: 470,3.
2-kapOOHUTPIIT
135 O 'H AAMP (400 MI'u, IMCO-ds)
N 8=8,95 (c, 1H), 8,80 (z, /=1,6 I'yy,
| \/N 1H), 8,62 (¢, 1H), 8,40 (uuz,
AN J=9.6 T'n, 1H), 8,22 (c, 1H), 7,30
N*(“f . (g, J=9,2 T, 1H), 6,95 (1, J=9,2
F NHF I'n, 1H), 6,71 (un, J=4.0, 8,8 'y,
. 1H), 4,73 (wun, J=4,8 T'n, 2H), 4,55
5-(((5-¢rop-2,3-nurunpodenzodypan-4- (r, /=8,8 I'y, 1H), 3,66 (wc, 4H),
WJT)METHIT)aMUHO)-8-(6-(unepuans- 1- 3,31 (wr, /=8,8 I'y, 2H), 1,65 (e,
W) TUPUIMH-3-1T)uMuaasol 1,2-c lnupumuans- 6H).
2-kapGoHUTpH KXMC [M+1]: 470,4.
136 'H AMP (400 MI'y, CD50D)

[

N
")
)
=N
Nﬁ/N\/)_CN

NH

QéF

5-(((5-¢rop-2,3-aurunpodenzodypan-4-
WJT)METUIT)aMUHO)-8-(2-MeTri-6-(4-
METWJITIHIIEPA3HH- | -1 THpUANH-3-

wn)umuaaso| 1,2-clnupumuanH-2-kapOOHUTPIIT

5=8,62 (c, 1H), 6=7,74 (c, 1H),
7,71 (n, J=8,8 Ty, 1H), 6,97 (x,
J=8.8 Ty, 1H), 6,86 (T, J=8,8 T'L,
1H), 6,65 (nzn, J=4,0, 8,8 T'y, 1H),
481 (c, 2H), 4,58 (t, J=8,8 'y,
2H), 3,57-3,34 (m, 7H), 2,99 (c,
3H), 2,35 (c, 3H).

HKXMC: [M+1]: 499,4.

NPUMEP 137
5-(((5-¢rop-2,3-ngurnapodensodypan-4-mi)METHIT )JaMUHO )-8-(2-Me TP UIUH-3 -
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wi)umuaaso| 1,2-clnupumunua-2-kapOookcamua

B N

4 I 7

A N=N HCI NN O
CN —

NYN\/)_ NYN\/)_{NHZ

NH NH
(o] 0]

Cwmech  S5-(((5-¢Top-2,3-nurunpodenszodypan-4-ui)MeTH JaMuHO ))-8-(2-MeTUIIIUPU I H-
3-un)umunaso| 1,2-c|mupumunus-2-kapoonurpuna (38,0 mr, 92,5 mMkmonb, 1,00 5kB.) B KOHL.
xJopuctoBonoponHoi kuciote (1,00 mu) nepemernBarot npu 26°C B TeyeHue 4 4. PeakImoHHy0
cMech 10BoIAT 10 pH 7 HackhI. BOAHBIM PacTBOPOM OMKapOOHATA HATPHUS, IPH STOM 00pasyercs
ocanok. Ocanok (GUIBTPYIOT W CyIIAT NMPU NMOHWKEHHOM AaBlieHHH. HEOuMIEeHHBIH MpOAYKT
NpOMBIBAIOT MeranosoM (2,00 mi) u  Quubtpyror ¢ noaydenuem  S-(((5-¢prop-2,3-
auruapodeH30hypaH-4-1i1)METHI JaMUHO )-8-(2-MeTHIMPUINH-3 -1n)umMuasol 1,2-
c|mupumuana-2-kapookcamuna (24,0 mr, 60,4% Bbixon, 97,4% uynctora) B BHIE OEIOBATOrO
TtBepaoro Beuectsa. XKX-MC: [M+1] 419,1.

'H AMP (400 MTI'u, IMCO-ds) 6=8,65 (c, 1H), 8,48 (m, 1H), 8,42 (wt, J=4,8 Ty, 1H),
7,72 (m, 1H), 7,65 (¢, 1H), 7,50 (wuc, 1H), 7,40 (we, 1H), 7,30 (an, J=4,8, 7,6 I'y, 1H), 6,94 (T,
J=9,6 'y, 1H), 6,70 (nn, J=4,0, 8,8 ', 1H), 4,72 (wun, /=4,4 'y, 2H), 4,55 (1, /=8,8 I'y, 2H), 3,33-
3,29 (M, 2H), 2,40 (c, 3H).

IIPUMEP 138

5-(((5-¢prop-2,3-nurnapodensodypan-4-un)MeTn1 )aMiHO )-8-(2-MeTuiI-6-(4-

METWINUIEpa3uH- | -um)nupunus-3-mwin)uMuaasol 1,2-clnupumunus-2-kapOokcaMmun

) ®

B N
4 ] >
HCI NN O

CN —» -
N\ Nf N\ Nﬂ
2

e

5-(((5-¢rop-2,3-gurnapodenzodypan-4-un)MeTHI )aMIHO )-8-(2-MeTHI-6-(4 -

METUJINHIIEPA3HH- | -nn)nupuanH-3-mwn)uMunaso| 1,2-clnrupumuaun-2-kapobonurpun (25,0 wr,
49,8 mxmodb, 1,00 sxs.) B HCI (0,500 mur) nepemermmBatot npu 25°C B Teuenue 0,5 4. pH nosogst
no 8 naceiueHHbIM BogHbIM NaHCO3 u ¢unstpyrot. Ocagok pactupator ¢ MeOH (2,00 mi) ¢
MOJIy4YEHUEM 5-(((5-¢Top-2,3-nurnapodbenzodypan-4-uin)MeTHI ) aMuHO )-8-(2-MeTri-6-(4-
METUJINHIIEPa3HH- | -mn)nupuans-3-un)uMunaso| 1,2-clnrupumuaun-2-kapbokcamuna (6,00 wr,
11,2 mxmonnb, 22,4% Bbixon, 96,0% yucrora) B BUAe KOpUUHEBOro TBepaoro Bemecrsa. JKXMC
[M+1]: 517,5.
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'H AMP (400 MI'u, AIMCO-ds) 6=8,62 (c, 1H), 8,30 (urc, 1H), 7,56 (¢, 1H), 7,51-7,45 (m,
2H), 7,39 (¢, 1H), 6,94 (wrT, J=9,2 T'y, 1H), 6,75-6,67 (M, 2H), 4,71 (wpg, J=4,4 'y, 2H), 4,55
(T, J=8,4 I'n, 2H), 3,53 (wuc, 4H), 3,32-3,25 (m, 6H), 2,25 (c, 6H).
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5-(((5-¢Top-2,3-nuruapodenzodypan-4-mwi)MeTni )aMuHo)-8-(4-metmn- | H-umunazon-1-

i) uMuaso| 1,2-cnupumuans-2-kapOOHUTPUIT

Br N 4 »
H\’/ / » )
N N N H ~ T

e Pd(dba)s Y

NBoc NH
9l @ér
o o

Cmecp Ttper-Oytun  (8-Opom-2-tmmanonmunasol| 1,2-cloupumunus-S-mwn)((5-¢prop-2,3-
auruapodensopypan-4-un)merin)kapdamara (70,0 mr, 139 mxmons, 1,00 5kB.), 4-meTnn-1H-
umunazona (50,2 mr, 612 mxmors, 4,40 3kB.), Pda(dba); (12,7 mr, 13,9 mxmons, 0,100 3xB.),
aatper-oyTuin-[2,3,4,5-rerpamerin-6-(2,4,6-tpunzonponuidennn)penmn|pochana (13,4 wr,
27,8 Mxkmotb, 0,20 5kB.) u pocdara kanms (76,7 mr, 362 Mmook, 2,60 5kB.) B quokcane (0,50 mu)
nponyBsaroT a3otoM. Cmech nepemernnsaroT rpu 120°C B Teuenne 12 1 B atmocdepe azora. Cmech
(GUIBTPYIOT U KOHLEHTPHPYIOT B BaKkyyMe C IOJY4YeHHEM HEO4YHINeHHOro ocrarka. Ocratok
pactuparor ¢ MertaHonoM (2,00 wmim) u  QuuabTpyror ¢ nomyudeHueMm  S-(((5-¢rop-2,3-
auruapoden3odypas-4-ui)MeT JaMuHo)-8-(4-metun-1 H-umunason- 1 -un)umunaso| 1,2-
¢ |mupumuana-2-kapoorurpuna (9,89 mr, 24,8 mxmons, 17,8% Beixon, 97,6% uucrora) B BUAE
skenToro Teepaoro Beuectsa. XKX-MC [M+1]: 390,4.

'H SIMP (400 MT'u, IMCO-ds) 6=8,97 (c, 1H), 8,63 (wt, J=4,8 T'ni, 1H), 8,13-8,06 (m,
2H), 7,42 (c, 1H), 6,95 (1, J=9,2 'y, 1H), 6,71 (nn, J=4,0, 8,8 ', 1H), 4,71 (wx, J=4,8 I'u, 2H),
4,55 (1, J/=8,8 I'y, 2H), 3,31-3,23 (M, 2H), 2,18 (¢, 3H).
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ZT

(o}
m
N

. O,
B—CN —Boc
o \ =

A
\
z

1. NH4CI, TATY

N
N~/ —_—

NH S N N
° 2. ToYK
. 2. Hy, Pd/C \NrH 3. TMSOTf \N(H
3. NaOH
o Fu E . Fu E :
o O

Cmech STUT 8-Opom-5-(((5-pTop-2,3-nuruapodensodypan-4-

wI)MeTHI)aMuHO)uMuaa3o| 1,2-clmmpumuaun-2-kapbokcunata (0,20 r, 460 mxmonb, 1,00 5kB.),
mpem-oytan  4-(4,4,5,5-rerpamerun-1,3,2-nrokcadboponan-2-un)-3,6-nuruapo-2 H-nupuaun- 1 -
kapbokcumata (227 mr, 735 mxmonb, 1,60 skB.), NaHCO; (116 wmr, 1,38 mmonb, 3,00 3kB.),
Pd(Dppf)Cl> (33,6 wmr, 46,0 mxmonb, 0,100 3xB.) B nuokcane (2,10 mm) u Bome (0,700 mu)

nponyBaroT azoroM. Cmech nepememmsaroT npu 105°C B teuenue 1 1 B armocdepe aszora.
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PeakunonHy0 cMech QUIBTPYIOT U KOHLEHTPUPYIOT B BakyyMme. Ocrtarok ounmaroT npen-TCX
(S102, AXM/MeOH, 20/1) c¢ mnonydenuem >tun  8-(1-(tper-OyTokcukapbonmn)-1,2,3,6-
teTparuaponupunuH-4-mn)-5-(((5-¢prop-2,3-nuruapodenzodpypan-4-

WI)MeTUI)aMuHO)uMHa3o[ 1,2-clmupumuaun-2-kapookcunara (230 mr, 89,8% Bbxon, 96,4%
9yrcTOoTa) B BHAE skenToro macia. XKX-MC [M+1]: 5383,

Cmech ostun  8-(1-(tper-OyTokcukapOonuin)-1,2,3,6-Terparuaponupuaun-4-mn)-5-(((5-
¢rop-2,3-nuruapodenzodypan-4-mn)mMeTin )aMuHo )JuMuaaso| 1,2-clnupumunus-2-kapOokcunaTa
(220 mr, 395 mxmonb, 1,00 5kB.) u Pd/C 10% macc. (100 mr) B MeTanosne (5,00 mit) nepeMennBaroT
npu 25°C B Teuenue 12 4 B atmocdepe Bomopona (15,0 ¢pyTos/kB.nroiim). PeakinoHHYIO CMeCh
GUIBTPYIOT W KOHLEHTPUPYIOT B  BakyymMe ¢  noaydenuem otun  8-(1-(Tper-
OyTokcukapOonun ) munepuanH-4-mn)-5-(((5-dprop-2,3-aurunpodbenzodypas-4-
WI)METHT)aMUHO)UMHa30[ 1,2-c|lnupumuaun-2-kapookcunata (230 Mr) B BUze JKEITOr0 Macia.
KX-MC[M+1]: 540,2.

K pacreopy ostun  8-(1-(tper-OyTokcukapboHwn)nunepunuH-4-un)-S5-(((5-pTop-2,3-
auruapodeH3odypaH-4-ui)MeTI )JaMuHO )uMuaasol 1,2-clnupumuann-2-kapookcunara (260 wr,
476 mxmonb, 1,00 5kB.) B Merarose (5,00 M) mobaBisiroT BoaH. ruapokcun Hatpus (1,00M, 1,43
mi, 3,00 skB.). Cmech mepememuBaroT npu 25°C B TedeHHe 3 9 M 3aT€M KOHLEHTPUPYIOT B
Bakyyme. Cmecp nosoxsat no pH=6 ykCycHOH KHCJIOTOH, M MOJNyYeHHBIH OCagOK (PUIBTPYIOT.
TeBepmoe BemecTBO cCyImaT MpU TOHIDKEHHOM JaBjleHMH ¢ mnonydeHueM 8-(1-(Tper-
OyTokcukapOoHun)munepuanH-4-mn)-5-(((5-dprop-2,3-aurunpodbenzodypas-4-
WI)METUIT)aMuHO)UMHa30[ 1,2-c|lnupumuaun-2-kapooHoBoit kuciorsl (230 mr, 450 MKMOIb,
94,5% BBIXOJ) B BHIIE CBETJIO->KeNTOro TBepnoro Bemecrsa. JKX-MC [M+1]: 512,3.

K pacTBopy 8-(1-(tper-OyTokcukapbonun)nunepuanna-4-mn)-5-(((5-¢prop-2,3-
auruapoOeH3odpypan-4-ui)MeTHI )aMUHO )uMuAa3o[ 1,2-clnupuMuanH-2-KkapOOHOBOH  KHUCJIOTBI
(0,220 r, 430 mxmonb, 1,00 5kB.) B IM®P (3,00 mi) nobasmsiroT xyopun ammonusi (184 mr, 3,44
MMoJib, 8,00 3kB.), MDA (1,00 r, 7,74 mmonb, 1,35 mi, 18,0 3kB.) uTATY (327 mr, 860 MKMOJIB,
2,00 5kB.). Cmechb nepememuBaroT npu 25°C B Teuenue 1 4 u 3areM pazbasisitot Bogoi 10,0
[TonyueHHBIH OCaOK GUIBTPYIOT U CYLIAT MPH MOHUKEHHOM JIABJIEHUH C TOJYYCHUEM mpem-
Oyrun 4-(2-xapbamoni-5-(((5-¢rop-2,3-nurunpodenzodypan-4-un)meTmn)aMuHo )umuaasol 1,2-
c|mupumuane-8-wn)munepunus- 1 -kapookcnnara (210 mr, 95,6% BeIXxOm) B BHAe Oejoro
tBepaoro Bemectsa. XKX-MC: [M+1] 511,2.

K pactBopy mpem-0ytin 4-(2-kapbamounn-5-(((5-¢prop-2,3-aurunpodbenzodypan-4-
WI)METHUT)aMUHO)UMHa30[ 1,2-c|lmupumuaus-8-un)munepuand- 1 -kapookcunara (150 mr, 294
MkMonb, 1,00 skB.) B TT'® (3,00 mur) nobapnstroT TpusTiiaMuH (595 wmr, 5,88 mmons, 818 Mk,
20,0 skB.), 3atem TO®YK (370 wmr, 1,76 mmonb, 245 wmxia, 6,00 3xB.) mpu 0°C. Cwmech
nepememnBaroT pu 25°C B Tedernue 1 4 u 3aTem pa3dasisiroT XM 30 M. OpraHudeckuii Cioi
MIPOMBIBAIOT COJIEBBIM pacTBOpoM (20 mu X 2), U opraHudeckyro ¢asy CymaT Haja CyJabpaTom
HaTpusi, PUIBTPYIOT U KOHLIEHTPUPYIOT B BakyyMe. IlonmydenHslit octarok ounmarot npen-1CX
(S102, II9/2A, 1/1) ¢ nonyuenuem  mpem-Oytun  4-(2-nmano-5-(((5-¢prop-2,3-

auruapooeH3odypaH-4-1i)MeTHI )JaMUHO )uMuAa3o[ 1,2-¢ lnupuMuans-8-nin)nunepuanH-1-
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kapbokcunmata (130 mr, 263 mxmoinb, 89,4% Bexon, 99,5% urcrora) B BUAE JKEITOrO TBEPIAOTO
Bemectra. JKX-MC: [M+Na'] 515,3.

K  pactBopy  mpem-Oytun  4-(2-mmano-5-(((5-¢rop-2,3-aurunpodbenzodpypan-4-
WI)METUT)aMUHO)UMHa30[ 1,2-clmupumuaun-8-un)nunepuans- 1-kapookcunara (100 mr, 202
mMkMoib, 1,00 3kB.) B JIXM (3,00 mi) nobasnsitot 2,6-nytuaus (173 mr, 1,62 mmonb, 188 Mk,
8,00 skB.), 3atem TMSOTf (112 mr, 505 mkmonb, 91,3 mxim, 2,50 skB.) mpu 0°C. Cmechb
nepememnBaroT npu 25°C B Teuenue 48 4 u 3atem pazdasisitor XM (10 mu) u Bomoit (10 mi).
[TonyueHHyIO CMECh PUIIBTPYIOT, M OCAIOK CyLIAT MPU MOHUKEHHOM JaBjieHnu. HeounieHHbIi
NPOAYKT PACTUPAOT C TOPSTYMM MeTaHOJIOM (2 mMit) U pubTpyroT. TBEpAOE BEIECTBO CyIIAT MPU
MOHH>KEHHOM JaBJICHUU c MOJIy4YeHUEM 5-(((5-¢pTop-2,3-nurunpodbenzodypan-4-
WJI)METUI)aMUHO)-8-(unepunuH-4-mwn)umunasof 1,2-cjnupumuans-2-kapoorurpuna (44,4 wr,
111 mxmomb, 55,1% Bbixon, 98,5% uncrora) B BUne Oenosaroro TBepaoro Bemectsa. JKX-MC:
[M+1]393,3.

'H SIMP (400 MTI'u, AIMCO-ds) 5=8,94 (c, 1H), 8,44 (wc, 1H), 7,60 (wmc, 1H), 6,93 (urr,
J=9,6 T'y, 1H), 6,69 (g, J=4,8 'y, 1H), 4,65 (wc, 2H), 4,54 (T, J=8,0 I'y, 2H), 3,21-3,06 (M,
4H), 2,99 (1uc, 3H), 2,01 (e, 4H).

IMPUMEP 141
o o
Br
%YN OEt 4 o,
Ns Nﬁo ids_@" N OH AN
Y = 1.NH,CI, TATY =N
NH N N7 P Ny N\//\ -
2. HpPdlC : T
F 3. NaOH NH NH
" Fx { 3 Fx £ -
o o
K pacTBopy STUI 8-0pom-5-(((5-¢prop-2,3-nurunpodensodypan-4-

WI)MeTUI)aMuHO))uMuaa3o| 1,2-clmupumunun-2-kapookcunata (100 mr, 230 mxmods, 1,00 5kB.),
2-(3,6-nmurunpo-2H-nupan-4-un)-4,4,5,5-rerpametun-1,3,2-nuokcaboponana (48,3 wmr, 230
MKMOJTb, 1,00 3kB.) u kapOoHarta uesust (150 mr, 460 mxkmosib, 2,00 3kB.) B auokcane (1,00 mi) u
Boze (0,300 mur) noGassitor PA(Dppf)Cl2 (16,8 mr, 23,0 mxmons, 0,100 3kB.). Cocyn nmponyBarOT
azotoM, nepememuBaroT npu 105°C B TeueHune 1 4 U 3aTeM KOHLEHTPUPYIOT B BakyyMe C
nony4yenuem ocratka. Ocrarok ounmarot npen-TCX (SiO,, nerponerinbiii 3¢up/s>Tunanerar, 1/1)
¢ monyuenueMm >Tun 8-(3,6-nurunpo-2H-mupan-4-nn)-5-(((5-gprop-2,3-guruapodensodypan-4-
WI)MeTHI)aMuHO)UMHa30[ 1,2-clmmpumuaun-2-kapookcunata (81,0 mr, 77,7% Bbixoxn, 96,6%
4qrCcTOTa) B BUAE Oenoro TBepaoro Bemectsa. JKXMC [M+1]: 4392

K pacTBopy STUI 8-(3,6-nmurunpo-2H-nupan-4-mn)-5-(((5-¢prop-2,3-
auruapoden3odypaH-4-ui)MeT )JaMuHo )uMuaasol 1,2-cnupumuann-2-kapookcunara (70,0 wmr,
160 mxmonb, 1,00 2x6.) B metanone (5,00 mu) u TT'® (5,00 mi) nobaBnsroT naymianuii Ha yrie
10% wmacc. (172 wr, 0,1 2x6.) mpu 25°C. Cmech mpoayBarOT BOIOPOIOM U NEPEMELINBAIOT B
teueHue 1 1 mpu 25°C B armocdepe Bomopona (15,0 ¢pyros/kB. mroiim). Cmech QUIbTPYOT U

KOHUCHTPUPYIOT IIPU NOHUXKECHHOM AABJICHUU C MOJTYYCHUEM OCTAaTKaA. Ocrarok IMPOMBIBAOT 5 M
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nerponeiiHoro  sdupa/stunanerata  (2/1) ¢ nmomyuenmem  stun - S-(((5-¢rTop-2,3-
auruapodeH3odypaH-4-1i)MeTHI JaMuHO)-8-(TeTparunpo-2H-mupan-4-nn)umunasol 1,2-
c]mupumuans-2-kapbokcunara (50,0 mr, 64,68p1xoxn, 90,9% uyncrora) B Buae 0e10ro TBEpAOro
BEILIECTBA.

K  pactBopy ostunma  5-(((5-¢prop-2,3-muruapoden3odypan-4-min)MeTuI)aMiuHo)-8-
(terparunpo-2H-nupan-4-un)umunaszol 1,2-c [mupumunns-2-kapookcuinara (50,0 mr, 103 MKkMoOB,
1,00 3xB.) B TI'® (6,0 M) u Bone (3,0 M) nobasnsitoT ruapokcun Hatpus (4,13 mr; 103 Mxmonb,
1,00 sxB.). Cmech nepemernuBarot npu 25°C B TedeHue | 4 U 3aTeM KOHIIEHTPUPYIOT B BAaKyyMe
s ynaneHuss Oombinei vactu TI'®. Bonubiii  pactBop nposomsat a0 pH=6 BonH.
xJjopuctoBogoponHo kucioroii (1,0M, 0,5 mi), U monydeHHbIH ocanok (GuIbTpyOT. TBepmoe
BEIIECTBO PACTUPAIOT ¢ 3 MJI meTpoieitHoro s¢upa/stusanerara (2:1) v cymat npu MOHUKEHHOM
nasieHnn ¢ noiydeHueM  S-(((5-¢Top-2,3-nurunpodbenszodypaH-4-mi)MeTHIT)aMHHO)-8-
(terparunpo-2H-nupan-4-un)umunasol 1,2-c jnupumuauna-2-kapOoHoBoit  kuciotel (41,0 wr,
95,0% BbIxOm, 98,6% uncrora) B Bue Oeoro TBepaoro BemecTa. JKXMC [M+1]: 413,2.

'H AMP (400 MI'y, CD30D) §=8,08 (c, 1H), 7,50 (c, 1H), 6,85 (1, J=9,2 I'y, 1H), 6,64
(mn, J=4,0, 8,8 I'u, 1H), 4,76 (c, 2H), 4,56 (1, J=8,8 'y, 2H), 4,06 (an, J=3,2, 11,2 T'u, 2H), 3,73-
3,64 (M, 2H), 3,44-3,37 (m, 1H), 3,32-3,28 (m, 2H), 2,00 (nn, J=2,0, 12,8 I'u, 2H), 1,91-1,77 (m,
2H).

Cmece  5-(((5-¢prop-2,3-muruapodenzodypan-4-mwi)mMernn )aMuHo)-8-(Terparuapo-2H-
nupan-4-un)umunaszol 1,2-clnupumuann-2-kapooHosoit kuciotsl (34,0 mr, 81,3 mxmounb, 1,00
3kB.), FATYVY (46,4 mr, 122 mxmons, 1,50 3kB.), AUDA (84,1 mr, 650 mxmods, 113 Mk, 8,00 5kB.)
u xjopuga ammonus (13,0 mr, 244 mxmons, 3,00 skB.) B JIM® (2,00 M) mpoxyBarOT a30TOM.
Cwmecp nepememuBaroT npu 30°C B TeueHne 1 4 M 3aTeM KOHLEHTPUPYIOT B BaKyyMe C
MOJIyYeHHEM HEOYHINEHHOTO TBEPAOrO BellecTBa. TBeproe BemecTBo npoMbsiBaroT Bonoi (1,00
M1), GUIBTPYIOT U CYIIAT MPH NMOHIKEHHOM JaBjieHUH. TBepaoe BEeLeCTBO PACTUPAOT C 2 MII
nerpogeiHoro 3¢upa/stunanerara (2:1) ¢ noayuenuem S5-(((5-prop-2,3-quruapodensodypan-4-
WI)METU)aMuHO)-8-(TeTparuapo-2H-nupan-4-un)umunaso| 1,2-cJnupumuauH-2-kapookcamuia
(20,0 mr, 46,6 mxmonb, 57,3% Bbixoxd, 95,8% uyucrora) B BuAe OEJOro TBEPAOrO BELIECTBA.
KXMC [M+1]: 412,17.

'H SIMP (400 MT'n, IMCO-ds) 6=8,54 (c, 1H), 8,11 (wr, J=4,8 T'u, 1H), 7,57 (wc, 1H),
7,52 (c, 1H), 7,47 (e, 1H), 6,92 (1, J=9,2 T'u, 1H), 6,68 (nn, J=3,6, 8,8 'y, 1H), 4,65 (un, J=4,8
I'n, 2H), 4,53 (T, J=8,8 T'y, 2H), 3,97 (g, J=10,8 I'u, 2H), 3,53-3,40 (M, 3H), 3,30-3,24 (M, 2H),
3,18-3,10 (m, 1H), 1,93-1,82 (m, 4H).

K cmecu 5-(((5-¢Top-2,3-aurunpobenzodypan-4-uia)MeTin )aMuHo)-8-(Terparugpo-2H-
nupan-4-un)umunasol 1,2-clnupumuann-2-kapookcamuna (28,0 mr, 68,1 mkmonb, 1 3kB.),
tpuaTiinamuna (138 wmr, 1,36 mmonb, 189 mki, 20,0 skB.) B TT'®@ (4,00 mu) nobasmsiror TOYK
(42,9 mr, 204 Mxmodb, 28,4 mkJ, 3,00 skB.) npu 0°C. [TonyueHHyI0 cMech epemMenBaroT mpu 0-
30°C B Teuenue 1 4 u 3areM QUIBTPYIOT M KOHLEHTPUPYIOT C MOJYYEHHEM HEOUYHILIEHHOTO
ocratka. Ocratok ounmaroT npen-BOXXX (xononka: Gemini 150%25 5 mk; moasmkHas ¢asa:
[Boma (0,04% NH3H»O) - ALIH]; B%: 35,0%-65,0%, 10 mun) ¢ nonydenuem S-(((5-pTop-2,3-
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auruapodeH3odypaH-4-1i)MeTHI )JaMuHO)-8-(TeTparunpo-2H-mupan-4-nn)umunasol 1,2-
¢ |mupumuana-2-kapoorurpmia (26,0 mr, 63,1 mxmonb, 92,7% Bbixon, 95,5% uncroTa)s BUIE
JKEJITOrO TBEPAOTO BELIECTBA.

'H AMP (400 MTI'u, IMCO-ds) =8,84 (c, 1H), 8,24 (tuc, 1H), 7,63 (c, 1H), 6,93 (1, J=9,6
I'y, 1H), 6,69 (nn, J=3,6, 8,4 T'y, 1H), 4,65 (wn, J=3,2 I'u, 2H), 4,54 (wr, J=8,8 I'y, 2H), 4,01-
3,90 (M, 2H), 3,53-3,42 (m, 1H), 3,29-3,27 (M, 3H), 3,16-3,05 (m, 1H), 1,94-1,74 (M, 4H). XKXMC:
[M+1]394,1.

MNPUMEP 142

5-(((5-¢rop-2,3-guruapodenzodypan-4-mi)MeTHIT )aMHHO )-8-(TUpUIa3HH-3 -

win)umuaso| 1,2-clnupumuanH-2-kapOOHUTPIIT

Cwmech TpubyTmin(nupunasun-3-mi)cranHana (90,7 mr, 246 mxmonsb, 1,20 3kB.), 8-Opom-5-
(((5-¢ptop-2,3-guruapodenzodypan-4-mn)mernia)aMuHo )umuaaszo| 1,2-c | nupumunus-2-
kapoonuTpmia (80,0 mr, 205 mxmousb, 1,00 3kxB.) u Pd(PPhs)s (23,7 wmr, 20,5 mxmoub, 0,10 5kB.) B
tonyosie (1,00 mi) mpoayBaroT a3oToMm H 3ateM mnepemenuBaioT npu 110°C B TeueHue 2 4.
PeaknnoHHy0 CMeCh OXJIAXKAAI0T A0 KT U racsiT HachIl. BOAH. ¢pTopuaom kamus (2,00 mi). Cmech
AKCTParupyroT stuiarnerarom (2,00 M x 3), 1 00beAMHEHHBIN OPTaHUYECKUI CIION MPOMBIBAIOT
coneBbIM pactBopoM (2,00 mnm x 2), cymar Hax cyabpaToM HaTpus, QUIBTPYIOT H
KOHLIEHTPUPYIOT MPH MOHMKEHHOM JIaBJICHUH C MOJy4deHreM ocraTka. OCTaToOK OYHUINAIOT Mper-
BOXX u 11opuausupyroT ¢ MoyjydeHueM YKa3aHHOTO B 3aroJioBke coenunenus S-[(5-¢prop-2,3-
auruapodeH3ohypaH-4-1i )METHIIAMUHO |-8-nupuaa3uH-3-mwi-umuaasol 1,2-cnupumMuans-2-
kapOonuTpuia (6,84 mr, 8,51% Bbixon, 98,6% 4ucToTa) B BHIE JKEJITOrO TBEPIOrO BELIECTBA.
KXMC [M+1]:388,3.

'H AMP (400 MTI'u, IMCO-ds) 6=9,95 (an, J=0,8, 2,0 T'y, 1H), 9,26 (mn, J/=0,8, 5,6 'y,
1H), 8,99 (¢, 1H), 8,95 (wr, J=5,2 'y, 1H), 8,62 (¢, 1H), 8,46 (an, J=2,4, 5,6 T'u, 1H), 7,01-6,91
(m, 1H), 6,72 (nn, J=4,0, 8,8 'y, 1H), 4,78 (n, J=5,2 T'u, 2H), 4,55 (T, J=8,8 I'y, 2H), 3,32-3,28
(M, 2H).

I[TPUMEPLI 143-146 mony4aroT mo METOAMKE, OMMCAHHOW BbIlIe B mnpumepe 142 u ¢
MPUMEHEeHUEM OOIINX CXEM PEaKIIHil 1 MPOMEKYTOUHBIX COSTUHEHUH, OMMMCAHHBIX 3/1€Ch.

Tabauna S

Xapaxkrepuzaius [IPUMEPOB 143-146
Ip. Ne | CTpykTypa TH AMP
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N=N

'H SIMP (400 MIwu, JMCO-ds)

N N\
;/\//N 6=8,81 (uc, 2H), 7,93 (¢, 1H), 7,90
NYN\/)_ o (c, 1H), 6,93 (wr, J=9,2 I'y, 1H),
NH 6,68 (mn, J=4,0, 9,2 T, 1H), 4,71
F
Qé/ (e, 2H), 4,53 (wr, J=8,8 I'y, 2H),
o
4,02 (¢, 3H).
5-(((5-¢Top-2,3-nuruapodenszodypan-4-
WXMC [M+1]: 391,0.
win)Metui)amMuHo)-8-(1-merun-1H-1,2,3-
TpHuazoi-S-mwiumunasol 1,2-clnupumuus-2-
KapOOHHUTPHIT
144 'H AMP (400 MTIu, AMCO-d6)
5=8,93 (c, 1H), 8,64 (wr, J=4,8 T'yy,
1H), 7,85 (¢, 1H), 6,96 (t, J=9,2 TLy,
1H), 6,72 (nn, J=4,0, 8,8 T'n, 1H),
6,17 (c, 1H), 4,73 (n, J=4,8 Ty, 2H),
4,56 (1, J=8,8 T'y, 2H), 3,66 (c, 3H),
3,32 (1, J=8,8 'y, 2H), 1,94-1,81
8-(3-uuknonponun-1-merun-1H-nupazon-5- ,32 (v, /=8,8 ', 2H), 1, 810,
1H), 0,95-0,81 2H), 0,75-0,62
mn)-5-(((5-¢rop-2,3-gurunpodenszopypan-4- )0, 81 (, 2H), 0, 62
2H).
WIT)METUI)aMUHO)uMuAa3o[ 1,2-clnupumuaus-
HKXMC [M+1]: 430, 1.
2-kapOOHUTPUIT
145 B_ 'H SIMP (400 MI'y, CD3OD) 6=8,61

/S
Njﬁ

Z N =N
N N\/)_CN
Y

NH

QéF

8-(2,5-mumernnrrazon-4-mn)-5-(((5-prop-2,3-
muruapobensodypan-4-
WIT)METUI)aMUHO)UMUAa30[ 1,2-clnupumMuauH-

2-kapOOHUTPII

(c, 1H), 7,88 (c, 1H), 6,85 (T, J=9,6
Ty, 1H), 6,64 (nn, J=4,0, 8,8 T,
1H), 4,82 (c, 2H), 4,57 (t, J=8,8 T'Ly,
2H), 3,37 (wr, J=8,8 I'y, 2H), 2,68
(c, 3H), 2,37 (c, 3H).

WKX-MC [M+1]: 421,1.
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146 | /\N 'H SIMP (400 MIu, JMCO-ds)
T §=8,99 (c, 1H), 8,83 (r, J=4,8 I'y
Nﬁ/N\/)_ N 1H), 8,77 (c, 1H), 8,74-8,65 (m, 2H),
NH 8,02 (wr, J=7,6 T'n, 1H), 7,45-7,41
(ﬁ F (m, 1H), 6,99-6,92 (m, 1H), 6,71 (m,
O

J=4,0, 8,8 I'y, 1H), 4,77 (n, J=4,8
I'n, 2H), 4,55 (T, J=8,4 T'u, 2H), 3,32
(t, J/=8,8 I', 2H).

KXMC [M+1]: 387,3.

5-(((5-¢rop-2,3-ngurunpodenzodypan-4-
WJT)METHUJT)aMHHO )-8 -( TP U UH-2-

wi)umuaaso| 1,2-clnupumuanus-2-

KapOOHHUTPIIT

MNPUMEP 147
5-(((5-¢rop-2,3-guruapodenzodypan-4-mi)MeTHIT )aMHHO )-8-(6-

(TMUAPOKCUMETWIT ) TUPUIUH-3 -1T)uMuaas3o| 1,2-c JnupuMuanH-2-kapOOHUTPUIT
HO

1 C’)J§<
. >
/ | B-g N
Br TBSO

N

™
N
NC \ﬁ Nc—<: o
=
Y 2. TOK NYN

PactBop 8-6pom-5-(((5-¢Top-2,3-auruapodensodypan-4-mi)MeTHin )aMuHO )uMuaasol 1,2-
c]mupumuann-2-kapborurpuna (100 mr, 252 mkmons, 1,00 3kB.), mpem-OyTun-gumeTi-[[S-
(4,4,5,5-terpamerui-1,3,2-nuokcaboponan-2-ui)-2-nmupuani|metokcu|cuana (200 wmr, 458
MKMOJb, 1,82 5kB.), OukapOoHarta HaTpus (65,0 mr, 774 mxmons, 3,10 5kB.) u Pd(Dppf)Cl2 (19 wmr,
26 mkmoub, 0,1 skB.) B nuokcane (1,70 mu) u Boge (0,30 mu) mpombiBatoT azotoMm. Cmech
nepememuBaroT npu 95°C B Teuennme 1 u. Cmech OXJNaXTAOT A0 KT, QUIBTPYOT U
KOHLIEHTPUPYIOT C MOJIyd4eHHEeM HeouneHHoro npoaykra. Ocrarok ounmarot npern-TCX (Si0a,
muxinopmeran/MeOH=20/1) ¢ monyuernem 8-[6-[[mpem-OyTrn(IuMeTHIT)CHITHI |JOKCUMETHIT|-3 -
nupuani|-5-[(5-¢rop-2,3-gurunpodenzodypan-4-un)merunamMuao Jumuaasol| 1,2-c lnupumMuaus-
2-kap6onutpmna (140 mr, 224 mxmonb, 89,1% Beixon, 85,0% 4ducToTa) B BHIE JKEITOrO Macla.
KXMC [M+1]: 531,2.

'H AMP (400 MI'u, IMCO-d6) §=9,05 (n, J=2,0 ', 1H), 8,95 (c, 1H), 8,59 (1, J=5,2 Ty,
1H), 8,41 (nn, J=2,0, 8,0 I'y, 1H), 8,20 (c, 1H), 7,53 (n, J/=8,4 I'y, 1H), 7,01-6,89 (m, 1H), 6,71
(nm, J=4,0, 8,4 I'u, 1H), 4,80 (c, 2H), 4,74 (g, J=4,4 I'y, 2H), 4,54 (1, J=8,8 'y, 2H), 3,34-3,29
(M, 2H), 0,94 (c, 9H), 0,13 (c, 6H).

PactBop  8-[6-[[mpem-OyTun(aumern)cunmn|okcumeTn |-3-mupuaun|-5-[ (5-¢pTop-2,3-
auruapodensodypas-4-un)mermnaMuHo Jumuaaszol 1,2-clnupumunus-2-kapobonurpuna (90,0 wr,

144 mxmouns, 1,00 skB.) B auxiopmerane (1,00 mu) u TOK (2,00 mi) nepeMeIinBaroT npu KT B
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TedeHue | 4. PeakIMOHHYI0 CMeCh KOHIIEHTPUPYIOT MPU MOHMKEHHOM JIaBJICHUHU C MOJydeHHEM
ocratka. Ocrarok ounmaroT npen-TCX (Si0Oz, muxnopmeran/meranon=10/1) ¢ monydeHuem
HEOUYHIIEHHOTO MPOoAyKTa. TBepaoe BemecTBO pacTUparoT ¢ MeraHosioM (7,00 mir) u coOuparoT
dunpTpanueli ¢ MOJy4YeHHEM YKa3aHHOTO B 3arojiopke coenuHeHus S-[(5-¢rop-2,3-
auruapoOeH3odpypan-4-ui)MeTUIaMUHO |-8-[ 6-(ruapokcumeT )-3-nupuani |Jumuaasol 1,2-
¢ |lmupumuaun-2-kapoonurpuna (45,0 mr, 106 mxmons, 73,5% Beixoxn, 98,0% uucrora) B BHIE
6enoBaroro TBepaoro BemecTa. JKXMC [M+1]:417,0.

'H SAMP (400 MI'y, IMCO-d6) =9,04 (c, 1H), 8,94 (c, 1H), 8,59 (1, J=4,8 T'wy, 1H), 8,37
(mm, J=2,0, 8,0 I', 1H), 8,18 (¢, 1H), 7,56 (n, J=8,0 I'u, 1H), 6,95 (1, /=9,2 I'u, 1H), 6,71 (ux,
J=4,0, 8,8 ', 1H), 5,44 (1, J=6,0 'y, 1H), 4,74 (g, J/=4,8 T'y, 2H), 4,61 (1, J=5,6 'y, 2H), 4,55
(T, J=8,8 I'y, 2H), , 3,29-3,33 (m, 2H).

MMPUMEP 148

5-(((5-¢rop-2,3-gurnapodenzodypan-4-mm)MeTHI )aMHHO )-8-(2-

(TMUAPOKCUMETWIT ) TUPUIUH-3 -1T )uMuaas3o| 1,2-c JnupuMuanH-2-KapOOHUTPUIT
OH
1. .

@ B-oH
Br SN oTBS

2. TeK

PactBop 8-6pom-5-(((5-prop-2,3-aurnapodensodypan-4-mn)MeTni)aMuHo )umMmuaasol 1,2-
c|mupumunus-2-kapbonutpuna (30,0  wmr, 750 wmkmomb, 1,00 9kB.), [2-[[Tper-
Oy THII(IUMETHIT ) CUITHIT |OKCUMETHJ | -3 -nipuani |oopoHoBoit  kuciotsl (20,0 mr, 74,9 MKMOIb,
0,10 »kB.), bukapbonata Hatpus (18,9 mr, 225 mxmons, 3,00 3xB.) u Pd(Dppf)Cl2 (5,50 wmr, 7,50
MkMoIb, 0,10 3xB.) B nuokcane (1,00 mir) u Boxe (0,20 Mi1) mponyBarOT a30TOM H MEPEMEIITUBAIOT
npu 95°C B Teuenne 1 4. Cmech QPUIBTPYIOT M KOHLUEHTPUPYIOT MPH MOHIKEHHOM JaBJICHHH.
Ocrarok OUHIIAIOT npen-BOXKX c MOJIy4YeHHUEM 8-(2-(((Tper-
Oy THILAMMETHIICHITIIT ) OKCH ) METHIT ) TUpUIUH-3-11)-5-(((S-pTop-2,3-muruapodenzodypan-4-
WwI)MeTHI)aMuHO)UMua30[ 1,2-clmupumuaun-2-kapobonurpuna (30,0 mr, 41,8 mxmons, 55,8%
BbIxXOJ, 74,0% yucToTa)B BUAE OENIOro TBEPIOTO BEIECTBA.

Cwmech  8-(2-(((TpeT-OyTHIIUMETHUIICHIIIIT)OKCH )METIIT ) TUpUAHH-3-11)-5-(((5-dprop-2,3-
auruapoden3odypaH-4-ui)MeTi )JaMuHo )uMuaasol 1,2-clnupumuana-2-kapoorurpuia (15,0 mr,
20,9 mxmonb, 1,00 3xB.) u TpudTOopyKcycHo#t kucmorsl (1,11 mu, 15,0 mmons, 717 3kB.) B
muxinopmerane (1,00 mu) mepememmBaroT mpu KT B TedeHHe 1 4. Cmech QuiabTpyroT u
KOHLIEHTPUPYIOT MPH MMOHWKEHHOM AABJICHUH C MOJIy4eHHEM HEOUHIIEeHHOro octaTtka. OcTaTok
ounmaroT npen-BOXX ¢ monyuennem ykazaHHoro B 3arojioBke coexmnHeHust S-(((5-¢rop-2,3-
auruapooeH30dypaH-4-1i)METHI JaMUHO )-8-(2-(TUIpOKCUMETHI )TUPUANH-3-1)uMuaasol 1,2-
¢ |mupumuans-2-kapoorurpmia (3,05 mr, 7,05 mxmons, 33,7% Beixon, 96,3% uucrora) B BUAE
s)kentoro macna. KX-MC [M+1]:417,3.
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'H AMP (400 MI'u, JIMCO-ds) §=8,95 (c, 1H), 8,65 (un, J=4,0 I'n, 1H), 8,61 (uc, 1H),
8,00 (g, J=7,6 I'y, 1H), 7,89 (c, 1H), 7,60-7,54 (m, 1H), 7,00-6,92 (m, 1H), 6,72 (nx, J=4,0, 8,8
I'u, 1H), 4,74 (n, /=4,4 I'u, 2H), 4,59-4,52 (m, 4H), 3,34-3,32 (m, 2H).
MNPUMEP 149
8-(4-((numernnamuno)metun )-3,5-nupropdpenun)-S-(((5-¢pTop-2,3-
auruapodeH3odypan-4-1i)MeTHI )aMUHO )uMuAa30[ 1,2-clnupuMuanH-2-kapOOHUTPIIT
I

_N

Br F. F

Nar
ll/ ° T NC_<\/N ~N
Y

2. aumeTunamud, STAB HN

=TTy

K pacTBopy 8-6poM-5-(((5-pTop-2,3-nurnapodensodypan-4-
WI)MeTHI)aMuHO)UMHa30[ 1,2-clmupumuaun-2-kapbonurpuna (50,0 mr, 129 mxmons, 1,00 3kB.),
(3,5-mu¢rop-4-popmundernn)ooporoBoit kKucaoTe (28,7 mr, 155 Mkmods, 1,20 5KB.) B AMOKCaHEe
(1,00 mn) u Bome (0,20 mm) nobasmsror Pd(Dppf)Clz (9,42 wmr, 12,9 mxmons, 0,10 3kB.) u
Ouxapbonat Hatpwust (21,6 mr, 257 MkMoib, 2,00 5kB.) B atMochepe azora. CMech nepeMeInnBaroT
npu 100°C B Tedenue 1 4, U 3aTeM KOHLEHTPUPYIOT B BAKyyMe C MOJydyeHueM ocrtatka. OcraTok
ounmaroT npen-TCX (Si02, nerponetinbiii 3¢pup/sTunaunerar=1/1) ¢ nonydenuem 8-(3,5-nudrop-
4-popmundennn)-5-(((5-prop-2,3-aurnapodensodypan-4-um)MeTun)aMuHo )uMuaasol 1,2-
c|nmupumunms-2-kapobonurpuna (30,0 mr, 66,8 mkmoib, 51,8% BbIxoxa) B BHae 0€10r0 TBEPAOTO
BEILECTBA.

K pactBopy 8-(3,5-nudrop-4-popmundennn)-5-(((5-prop-2,3-aurunpodbenzodpypan-4-
WI)METUI)aMuHO)uMuaa30[ 1,2-clmupumunun-2-kapoonurpuna (30,0 mr, 66,8 mkmonb, 1,00
9kB.), N-metunmeranamuna (2M B TT'®, 67,6 mkn, 133 mxmonb, 2,00 3kB.) B Metanosie (2,00 m)
no0aBsitOT  Tpuanerokcuboprunpun Hatpus (28,3 wr, 134 wmkmonb, 2,00 3kB.).Cwmech
nepemernBatoT rpu 40°C B Teuenne 30 MuH. CMech KOHLIGHTPUPYIOT B BaKyyMe C MOJTy4YeHHEM
ocratka. Ocrarok oummaror npen-BIXKX (T®K ycnosusa) ¢ momyderunem S-(((5-prop-2,3-
auruapodeH30(hypaH-4-1i1)METHI JaMUHO )-8-(2-(THIPOKCUMETHI )ITUP UAUH-3 -1T)uMuaasol 1,2-
¢ |mupumuana-2-kapoorutpuna (11,0 mr, 17,8 mxmonb, 26,7% Bbxoxa, 96,0% 4mucTOTa, CONB
T®K) B Bune 6enoro teepaoro euiectsa. JKXMC [M+1]:479,4.

'H SAMP (400 MTI', JIMCO-ds) §=9,96 (c, 1H), 8,99 (c, 1H), 8,85 (T, J=4,8 'y, 1H), 8,44
(c, 1H), 8,08 (m, J=9,6 'y, 2H), 7,00-6,92 (m, 1H), 6,72 (an, J=4,0, 8,8 I'n, 1H), 4,76 (1, J/=4,8 I'Ly,
2H), 4,56 (1, J=8,4 I', 2H), 4,40 (1uc, 2H), 3,33-3,29 (m, 2H), 2,84 (c, 6H).

ITPUMEPLI 150-152 nony4aroT mo MeTOAMKE, ONMCAHHOW BbIlle B npumepe 149 u ¢
NPUMEHEHNEM OOIUX CXeM PeaKIHil U MPOMEKYTOUHBIX COETUHEHNH, ONMCAHHBIX 3/1€Ch.

Tabauua 6

Xapaxkrepuzauus [IPUMEPOB 150-152
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Mp. Ne | Ctpykrypa H AMP
150 Nlj/OH H AMP (400 MTL, meranon-ds)
5=8,62 (c, 1H), 8,05 (c, 1H), 8,01 (x,
J=8.4 T, 2H), 7,55 (1, J=8,0 T,
AN 2H), 6,86 (1, J=9,2, 1H), 6,65 (ux,
NYN\/)_CN J=3,6, 8.8 T, 1H), 4,83-4.83 (m,
NHF 2H), 4,58 (1, J=8,4 T'm, 2H), 4,44
o (e, 2H), 4,35 (wnn, J=6,4 I'u, 11,2
5-(((5-¢rop-2,3-nuruapodensodpypan-4- I'y, 2H), 3,99 (wan, J=5,6, 11,6 I'y,
WIT)METHIT)aMUuHO)-8-(4-((3- 2H), 3,37 (1, J=8,4 I'y, 2H), 3,36-
TUAPOKCUA3ETUUH- |- 3,34 (m, 1H).
win)merun)pennn))umunasol 1,2- KXMC [M+1]:471,4.
c|mupumMuIrH-2-KapOOHUTPUIT
151 o 'H JMP (400 MIu, IMCO-ds)
§=10,33-9,90 (v, 1H), 8,96 (c, 1H),
8,60 (wr, J=4,8 Ty, 1H), 8,18 (c,
AN 1H), 8,09 (wx, J=8,0 T'w, 2H), 7,62
NYN\/)_CN (um, J=8,4 Tu, 2H), 7,01-6,92 (m,
NHF 1H), 6,72 (nn, J=4,0, 8,8 I'n, 1H),
(ojé( 5,58-5,39 (v, 1H), 4,75 (wn, J=4,8
5-(((5-¢rop-2,3-guruapodenzodypan-4- I'y, 2H), 4,56 (t, /=8,8 'y, 2H), 4,51-
Wi)MeTu1)aMuHo)-8-(4-((3- 4,26 (v, 3H), 3,60-3,45 (m, 1H),
TUIPOKCUTTUPPOJIUANH-1- 3,38-3,34 (m, 2H), 3,29-2,99 (m, 3H),
un)Mmetui)benmn))umuaasof 1,2- 2,08-1,93 (m, 1H), 1,90-1,75 (m, 1H).
c|mupuMuIrH-2-KapOOHUTPIIT KXMC[M+1]: 485,4.
152 N TH SIMP (400 MI';, CD;0OD) 5=8,66
Ay (c, 1H), 7,86-7,76 (m, 2H), 7,41 (x,
J=76 T, 1H), 6,91-6,84 (v, 1H),
N/\ N/\N/)_CN 6,67 (un, J=4,0, 8,8 Ty, 1H), 4,85 (c,
e 2H), 4,60 (1, J=8,8 T', 2H), 4,51 (c,

8-(6-((AuMeTHIAMIHO ) METHIT)-2-

MeTUIIUpUanH-3-ui)5-(((5-¢prop-2,3-

2H), 3,41 (t, J=8,8 T', 2H), 3,01 (c,
6H), 2,49 (c, 3H).
HKX-MC [M+1]: 458,1.
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Mp. Ne | Ctpykrypa H AMP

ouruapodensodypan-4-
WJT)METHIT)aMHHO )uMua30][ 1,2-

¢ |mupuMHUANH-2-KapOOHUTPIIT

MMPUMEP 153
5-(((5-¢Top-2,3-nuruapodenzodypan-4-mwi)mernn )amuHo)-8-(1-((trerparuapodypan-2-

wi)metun)-1H-mupazon-3-wn)umunasof 1,2-¢ jnupumMuanH-2-kapOOHUTPIIT

K pactBopy mpem-0ytun (2-umano-8-(1H-nmpazon-3-wn)umunasof 1,2-c|mupumuaus-5-
wn)((5-¢pTop-2,3-nuruapodenzodypan-4-ummermn)kapdamara (30,0 mr, 57,4 mxmonb, 1,00 5kB.)
B [IM® (1,00 mu) noGasnsiror ruapua Hatpus (4,59 mr, 115 mxmons, 60,0% uguctora, 2,00 5KB.)
npu 0°C. Cmech nepememuBaroT npu 0°C B Teuenne 30 MHUH, 3aTeM IO KarjIsiM AO0ABISIOT 2-
(6pommerun)rerparuapodypan (11,5 mr, 69,7 mxmonb, 1,21 3xB.). CMech mepemMemnBaOT B
TedeHne 3 4 u racat Bojgod (10,0 mu) m skcTparupyroT stuiauneratroM (20,0 mm x 2).
OObennHEeHHBIN OpraHUYeCKHi CJOW MpombIBalOT Bopol (20,0 mu), cymar Hax Oe3BOAHBIM
Cynb(paToM HATpUS U KOHLEHTPUPYIOT NPH MOHWKEHHOM JaBJIEHUU C IOJYYEeHHEM OCTaTKa.
Ocrarok ounmarT npen-BOXX ¢ monyuennem ykaszaHHOro B 3arojioBke coemuHeHust S-(((5-
¢dTop-2,3-muruapodenzodypan-4-mn)merui )aMuHo )-8-( 1-((terparuapodypan-2-mi)metin)- 1 H-
nupaszoi-3-mwin)umunasof 1,2-cJnupumunun-2-kapobouutpuna (12,2 wmr, 26,5 mxmonb, 46,2%
BbIXOJ, 99,8% uucrora) B Buae Oeyoro TBepaoro BemecTsa. JKXMC [M+1]:460,3.

'H AMP (400 MI', IMCO-d6) =8,92 (c, 1H), 8,48 (1, J=5,2 ', 1H), 8,30 (c, 1H), 7,77
(n, /=2,4 'y, 1H), 7,06 (n, /=2,4 I'y, 1H), 6,99-691 (M, 1H), 6,71 (nn, J=3,6, 8,4 I'y, 1H), 4,73
(n, /4,8 'y, 2H), 4,55 (1, J=8,8 'y, 2H), 4,24-4,18 (M, 3H), 3,80-3,72 (m, 1H), 3,68-3,60 (m, 1H),
3,30 (1, J/=8,4 'y, 2H), 2,01-1,88 (m, 1H), 1,84-1,70 (m, 2H), 1,69-1,57 (m, 1H).

IPUMEP 154 nonyuaroT mo Meronuke npumepa 153 u ¢ nmpuMeHeHHeM OOLINX CXeM
peaKkUnii ¥ MPOMEKYTOYHBIX COSAMHEHHUH, OMMMCAHHBIX 37€Ch.

Tabauua 7

Xapaxkrepuzauusi [IPUMEPA 154
Ip. Ne | Crpykrypa TH sIMP
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154 /-@0 'H SIMP (400 MI'y, IMCO-ds) =8,91
N-N
ﬁﬁr (c, 1H), 8,47 (r, J=5,2 Ty, 1H), 8,29 (c,
Z =N 1H), 7,84 (a, /=2,0 I'u, 1H), 7,05 (7,
o » TR (
Y J=2,4 T, 1H), 6,99-6,89 (v, 1H), 6,70
NH
F (nm, J=4,0, 8,8 T'y, 1H), 4,72 (n, J=4,8
° I'u, 2H), 4,54 (1, J/=8,8 'y, 2H), 4,16 (7,
5-(((5-@rop-2,3-murunpodensodypan-4- | J=7,6 I'y, 2H), 3,80-3,75 (m, 1H), 3,70-
WIT)MeTH)aMIHO)-8-(1- 3,60 (m, 2H), 3,54-3,49 (m, 1H), 3,29 (T,
((rerparunpodypan-3-wn)mern)-1H- J=8,8 I'y, 2H), 2,83-2,71 (m, 1H), 1,99-
nupa3zosn-4-wmin))umunaasol 1,2- 1,86 (m, 1H), 1,68-1,57 (m, 1H).
¢|mupuMHuINH-2-KapOOHUTPIIT KXMC [M+1]:460,3.

MNPUMEP 155
8-(1,3-mumernn-1H-nupazon-5-nm)-5-(((5-pTop-3-runpokcu-2,3-guruapodbenzodypan-4-

WI)METUIT)aMUHO)UMHa30[ 1,2-c|mupumuaun-2-kapOoHUTPIIT

Nﬁ)\
NC NC—</
N /N

NN /N 1T®K NC—Q/N \
1HIO, CrO5 /

Boc” / 2. NaBH4
E \7’>\ OH
F
e}

K pactBopy mpem-6ytun (8-Opom-2-umanoumunaasol1,2-c|nupumuaus-5-un)((S-¢pTop-
2,3-nuruapodensodypan-4-un)merun)kapdbamara (200 mr, 410 wmxmoab, 1,00 3kB.) B
atieronutpuiie (4,50 mut) 1oOaBISIOT HoxHyo KuCIoTy (345 mr, 1,52 mmons, 345 Mk, 3,70 5kB.)
u Tpuokcun xpoma (90,1 mr, 901 mxmosb, 2,20 5xB.). Cmech nepemernuBatoT npu 15°C B TeyeHne
3 4. PeakunoHHy0 cMech GubTpyroT depe3 cioii Llenura. @unbrpar pasdasistor Bopo (3,00
MJI) U KcTparupyroT sTrinanetatoM (5,00 mi X 3). OObequHEeHHYH OpraHHyYecKyr ¢asy
NPOMBIBAIOT BOJHBIM PacTBOPOM cynibduta Harpus (2,00 mi), coneBbiM pactBopoM (2,00 mi),
cymar Hax Oe3B. cynbpaToM HaTpus, (QWIBTPYIOT W KOHLEHTPUPYIOT C TOJYYCHHEM
HEOYHIIEHHOTO poaykTa. OCTaToK O4MIIaroT XxpomMarorpadueii Ha konoHke (Si02, merponeiiHbiit
spup/s>tunanerar=10/1-5:1) ¢ mnonydennem mpem-Oytun  (8-Opom-2-umanonmunasol1,2-
c]mupumunus-S-un)((S-¢prop-3-okco-2,3-nuruapodensodypan-4-mn)mernn)kapdbamara (114 wr,
227 mxmonns, 18,5% Beixon) B Bune OecuserHoro macia. JKXMC [M+1]: 503,8.

'H SIMP (400 MTI'u, CDCl3-d) §=8,09 (¢, 1H), 7,70 (c, 1H), 7,24 (1, J=9,4 Ty, 1H), 6,99
(nm, J=3,6, 9,2 I'n, 1H), 5,34 (c, 2H), 4,47 (c, 2H), 1,34 (c, 9H).

Cwmecw mpem-6yTun (8-6pom-2-inanonmunasol 1,2-cnupumuans-5-mn)((5-¢prop-3-okco-
2,3-nquruapodensodypan-4-un)merun)kapoamara (114 mr, 227 mxmons, 1,00 3kB.), 1,3-aumernin-

5-(4,4,5,5-terpameruin-1,3,2-nuokcaboponan-2-mn)nupasona (101 mr, 454 mxmons, 2,00 5kB.),
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Pd(Dppf)Clz (16,6 mr, 22,7 mxmons, 0,10 5xB.) u bukapbonara Harpus (38,1 mr, 454 MKMOIb,
2,00 skB.) B quokcane (1,50 mu) u Bozme (0,30 Mur) mpoAyBarOT a30TOM H 3aT€M NEPEMEIINBAIOT
npu 95°C B Teuenne 2 4. PeakinoHHy0 cMeCh (PUIBTPYIOT U KOHLIEHTPUPYIOT NPH MOHIKEHHOM
nasinennn. Ocrarok ounmmarot npern-TCX (merponelinbiii 3¢ up/sTunanerat=3:1) ¢ nonyueHuem
mpem-6ytun (2-unano-8-(1,3-numernn-1H-nupazon-5-un)umunasol 1,2-cnupumuann-5-um)((S-
¢rop-3-okco-2,3-nuruapodenzodpypan-4-mwi)mermn)kapbamara (40,0 mr, 77,3 mxmons, 34,1%
BbIXO) B Bue kenroro macna. JKXMC [M+1]: 518 4.

K pactBopy mpem-Oytun (2-umano-8-(1,3-gumerwn-1H-nupa3zon-5-win)umunaszol1,2-
c]mupumuaus-S-mn)((S-¢prop-3-okco-2,3-nuruapodensodypan-4-min)merun)kapdamara (40,0 wmr,
77,3 mxmodb, 1,00 5kB.) B nuxsiopmetane (0,30 mur) 1o0aBistoT TPUPTOPYKCYCHYIO KHCIOTY (154
mr, 1,35 mmons, 0,10 mut, 17,5 3kB.). Cmech nepemermBaroT npu 15°C B Tedyenue 30 MUH U 3aTeM
KOHLIEHTPUPYIOT MPU MOHIKEHHOM faBiieHun. OCTaTok pacTBOpSIOT B dTHuanerate (2,00 mi) u
NPOMBIBAOT Hachim. OukapObonatom Hatpus (1,00 my) u coneBbiMm pactBopoM (1,00 wmur).
Oprannveckyro ¢a3y cymart, GUIBTPYIOT U KOHIEHTPUPYIOT ¢ nosyuerneM 8-(1,3-aumernn-1H-
nupazon-5-mn)-5-(((5-¢prop-3-okco-2,3-nuruapodenzodypan-4-wn)metun )amuao )umuaasof 1,2-
c]mupumunna-2-kapborurpuna (30,0 mr, 71,9 mMxmonb, 93,0% BBIXOA) B BHIE KOPUYHEBOTO
TtBepaoro BemecTsa. JKXMC [M+1]: 418,1.

K pacTBopy 8-(2,5-numernnmupason-3-mn)-5-[(5-pTop-3-okco-6enzodpypan-4-
WwI)MeTUIaMuHO [umunasol 1,2-clmupumuann-2-kapoonutpuia (30,0 mr, 71,9 mxmons, 1,00 5kB.)
B Metanoe (0,50 mi) nobasnsroT Soprunpun Hatpus (5,44 mr, 144 mxmodns, 2,00 3xB.) npu 0°C.
Cwmecp nepememuBaroT npu 0°C B Teuenue 1 4, 3arem racsrt ogoii (0,10 mu). Cmech ouumarT
npen-B2XX ¢ nony4yennem yka3zaHHOTO B 3aroyioBke coenunenus 8-(1,3-qumernn-1H-nupason-
5-un)-5-(((5-¢rop-3-runpokcu-2,3-quruapodensodypan-4-mn)MeTun )JaMiuHO )uMuaasolf 1,2-
c]mupumuann-2-kapbonurpuna (6,52 mr, 15,5 mxmons, 21,6% Bbixon, 99,7% uvucrora) B BHIE
6enoBaroro TBepaoro BemecTa. JKXMC [M+1]: 420,2.

'H SIMP (400 MI't, MeOD-ds4) 6=8,59 (1uc, 1H), 7,80 (c, 1H), 7,12-6,97 (m, 1H), 6,78 (ax,
J=3,6, 8,8 I'y, 1H), 6,25 (¢, 1H), 5,68 (wun, J=6,0 I'u, 1H), 5,05 (un, /=14,6 I'y, 1H), 4,56 (wax,
J=6,0, 10,4 T'y, 2H), 4,44 (g, J=10,4 I'u, 1H), 3,71 (c, 3H), 2,27 (c, 3H).

IPUMEP 156

5-(((5-¢rop-2,3-nuruapodenzodypan-4-un)mernn )aMuHo )-8-( 1 -meTmin-2-okco-1,2-

OUTUAPOTIUPUANH-3-W1)uMunasol 1,2-cmupuMuans-2-kapOOHUTPUIT

ZNH AN

NS0 NS0
Na X 1. Mel Nao X

NC—&/ — N

N?N 2. TOK N*N

_N HN
Boc

o o

K pacrBopy Tper-Oytun mpem-Oytun (2-umano-8-(2-okco-1,2-guruaponupuaus-3-

wn)umuaaso| 1,2-c|nupumunus-5-un)((5-grop-2,3-guruapodenzodypan-4-mn)mermn )kapOamara
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(45,0 mr, 89,6 mxmonb, 1,00 3kB.) B JIM®D (0,50 mur) nobasisiroT kapOonat kanwus (24,8 mr, 179
MKMoIb, 2,00 3kB.) mpu 0°C. Cmeck nepemernsatoT npu 0°C B Teuenne 30 MUH, 3aTEM O KaIIsIM
nobasysiroT Metwitionua (15,3 mr, 107 mxmons, 6,69 mxi, 1,20 5kB.). CMech nepeMeluBaroT Ipu
0°C B Teuenme 1 wyaca, 3areM racst HachlImeHHbIM xjopunoM ammonus (1,50 mur). Cwmech
HKCTPaArupyroT stuianeratoM (2,00 M x 3) u 0ObeAMHEHHYIO0 OPraHUYecKyIO a3y IPOMBIBAIOT
coneBbIM pacTBopoM (2,00 mi x 2), cymar ¢ 0e3BOAHBIM CyJnb(paToM HATpus, GUIBTPYIOT U
KOHLIEHTPUPYIOT B BaKyyMe C moinydeHueMm mpem-0oytun (2-uuano-8-(1-merun-2-okco-1,2-
AUTUAPONUPUANH-3-min)umunasol 1,2-cmupumunun-5-mn)((5-¢prop-2,3-nuruapodenszodypan-4-
wi)metwin)kapbamara (30,0 mr, 62,2% Bbixon, 96,0% 4ucTOTa) B BUIE KEJTOTO TBEPIAOTO
BemectBa. JKXMC [M+1]: 517,4.

K pacrteopy mpem-Oytun  (2-umaHo-8-(1-MeTmi-2-okco-1,2-auruaponupuauH-3-
wn)umunaso| 1,2-clmupumunus-5-un)((5-grop-2,3-guruapodensodypan-4-mwn)mermn )kapOamara
(30,0 wmr, 55,8 mMxmonb, 1,00 3kB.) B nuxiopmerane (1,00 M) no0aBISIOT TPUPTOPYKCYCHYIO
kucioty (380 wmr, 3,33 mmonb, 247 Mk, 59,8 skB.). Cmech nepemenuBarot npu 25°C B TeueHne
1 4, 3areM QUIBTPYIOT W KOHLEHTPHUPYIOT NPHU TOHIKEHHOM JaBJIEHUH C TMOJNy4YeHUEM
HEOUHIleHHOro ocrtarka. HeoumieHHbl npoaykT ouumaroT npen-BOXKX ¢ nonydenuem
YKa3aHHOTO B 3aroyioBke coenuHeHust S-(((5-gprop-2,3-nuruapodensodypan-4-min)MeTHI)aMIuHO)-
8-(1-meTmn-2-okco-1,2-nuruaponupuans-3-mwi)uMunaso| 1,2-c Jnupumunus-2-kapOooHuTprIIa
(16,8 mr, 71,3% BeIxon, 98,5% uncrora) B Bune Oenoro TBepaoro BemecTBa. JKXMC [M+1]:
417,3.

'H SIMP (400 MI', IMCO-d6) 5=8,90 (c, 1H), 8,58 (¢, 1H), 8,49 (1, J=5,2 'y, 1H), 8,31
(nm, J=2,0, 7,2 T'u, 1H), 7,75 (an, J=2,0, 6,4 I'y, 1H), 6,99-6,91 (M, 1H), 6,71 (an, /=4,0, 8,8 I'Ly,
1H), 6,40 (T, J=6,8 ', 1H), 4,73 (1, J=5,2 I'y, 2H), 4,55 (1, J=8,8 'y, 2H), 3,53 (¢, 3H), 3,33-
3,28 (M, 2H).

ITPUMEPBI 157-184

ITPUMEPHI 157-184 nonyvaroT mo MeTOAWKE, ONUCAHHON BbIlle B npumepe 87 U C
NPUMEHEHUEM OOIUX CXeM PeaKIHil U MPOMEKYTOUHBIX COSTUHEHHUHN, OMMCAHHBIX 3/1€Ch.

Tabauna 8

Xapaxkrepuzausi [IPUMEPOB 157-184

Ip. Ne | Crpykrypa TH SIMP

157 'H AMP (400 MI'u, CDsOD)
5=8,63 (¢, 1H), 7,91 (c, 1H),
6,94-6,83 (M, 1H), 6,67 (un,
J=4,0, 8,8 'y, 1H), 6,48 (c, 1H),
4,60 (1, J=8,8 I'y, 2H), 3,80 (c,
3H), 3,56 (¢, 2H), 3,40 (i,
5-(2-unano-5-(((5-¢pTop-2,3- J=8,8I'y, 2H), 2,33 (¢, 6H).

ouruapobensodypan-4- KXMC [M+1]:447,2.
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WI)METUIT)aMUHO)UMHAa30[ 1,2-c|lmupumuaus-8-

un)-1-metun-1H-nupaszon-3-kapOoHoBast KMCIOTA

158 MeO .~ 'H AMP (400 MTI'u, IMCO-ds)
| :N 5=8,99 (c, 1H), 8,73 (n, J=2,4
n I'm, 1H), 8,61 (wT, J=4,8 I'm,
Neo N —CN 1H), 8,31 (g, J=2. 4, 8,8 I'y,
IH 1H), 8,11 (¢, 1H), 6,99-6,91 (m,
(j{)/F 2H), 6,70 (nm, J=4,0, 8,8 Iy,
° 1H), 4,74 (g, J=4,4 Tu, 2H),
5-(((5-¢prop-2,3-nuruapodenzopypan-4- 4,55 (1, J=8,8 Ty, 2H), 4 47-4.40
HmMeTHaMIHO)-8-(6-(2- (m, 2H), 3,73-3,65 (m, 2H), 3,36-
METOKCHATOKCH ) TUPUANH-3 -1 )umunasol 1,2- 3.27 (w, 5H),
c|mupumMuanH-2-KapOOHUTPUIT EX-MC [M+1]: 461,2.
159 | 'H AMP (400 MI't, IMCO-db)
§=8,93 (c, 1H), 8,50-8,40 (m,
1H), 8,05 (c, 1H), 7,76-7,66 (M,
N/\ N/\N/)_CN 2H), 7,14 (n, J=8,8 'y, 1H),
)s 7,04-6,91 (m, 1H), 6,71 (mx,
F J=4,0, 8,8 I'y, 1H), 4,73 (upn,
o J=4. T, 2H), 4,55 (1, J=8,8 I'yy,
5-(((5-¢Top-2,3-nurunpobensodypan-4- 2H), 3,53 (¢, 2H), 3,29 (uuc, 2H),
W)MeTHIT)aMUHO)-8-(2-metun-1,2,3,4- 2,89 (wr, J=5,6 T'y, 2H), 2,63
TETPAruAPOU30X MHOIMH-0-UT)uMuaasol 1,2- (urr, J=5,6 T'u, 2H), 2,37 (¢, 3H).
cmupuMuIrH-2-KapOOHUTPIIT KX-MC [M+1]: 455,1.
160 N 'H SIMP (400 MT', IMCO-ds)
5=8,93 (c, 1H), 8,48 (wc, 1H),
8,07 (¢, 1H), 7,89 (1ux, J=8,4 I'wy,
N/\ N/\N/)_CN 2H), 7,41 (wpn, J=8,0 Ty, 2H),
E 6,98-6,93 (v, 1H), 6,71 (wax,

o
5-(((5-¢pTop-2,3-nuruapodenzodypan-4-
WT)METUIT)aMUHO)-8-(4-(1-MeTninmup ponuans-2-
un)pernn)umuaasol 1,2-clnupumuann-2-

KapOOHUTPUI

J=4.0, 8,8 Tu, 1H), 4,74 (g,
J=4.4 T, 2H), 4,55 (wr, J=8,8
Iy, 2H), 3,18-3,12 (v, 2H), 3,08-
2,96 (v, 2H), 2,30-2,24 (m, 1H),
2,17-2,08 (m, 3H), 1,86-1,76 (m,
2H), 1,68-1,55 (v, 2H).
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KX-MC [M+1]:469,4.

161 MeO_~q 'H SIMP (400 MI'w, IMCO-ds)
§=8,94 (c, 1H), 8,52-8,42 (m,
1H), 8,03 (c, 1H), 7,94-7,87 (m,
N\ N 2H), 7,07-7,01 (m, 2H), 6,97-
6,91 (M, 1H), 6,70 (o, J=4,0, 8,8
(té( Iy, 1H), 4,72 (wn, J=4,0 T,
2H), 4,54 (1, J=8,8 I'y, 2H),
5-(((5-¢rop-2,3-nuruapodenzopypan-4- 4,16-4.11 (v, 2H), 3,72 -3.66 (uL
HI)METH)aMUHO)-8~(4-(2- 2H), 3,33 (c, 3H), 3,33-3,28 (m,
METOKCU3TOKCH )penmn)ummnaszol 1,2- 2H),
c|mupumMuanH-2-KapOOHUTPUIT HKX-MC [M+1]: 460.0.
162 d H SIMP (400 MT'1, IMCO-db)
§=8,93 (c, 1H), 8,50 (wc, 1H),
8,08 (c, 1H), 7,92 (n, J=8,0 'y,
N/\ N/\N/)_CN 2H), 7,40 (n, J=8,0 'y, 2H), 6,95
s (r, J=9,6 Tm, 1H), 6,71 (an,
J=4,0, 8,8 Ty, 1H), 4,85 (1, J=7,2
T'u, 1H), 4,74 (c, 2H), 4,55 (T,
5-(((5-¢rop-2,3-puruapodenzopypan-4- J=838 T'm, 2H), 4,09-3,95 (m,
WJT)METHJ)aMIHO)-8-(4-(TeTparuapodypan-2- 1H), 3,90-3,76 (M, 1H), 3,31-
wn)pernn)umuaasol 1,2-clnupumuana-2- 3,26 (M, 2H), 2,36-2,26 (m, 1H),
KapOOHUTPUIT 2,01-1,90 (m, 2H), 1,77-1,64 (m,
1H).
HXMC [M+1]: 456,2.
163 SN 'H SIMP (400 MI'y, CD;OD)
8,59 (c, 1H), 7,96 (c, 1H), 7,79
(n, J=8,4 T, 2H), 7,33 (1, J=8,0
_N Ty, 2H), 6,90-6,82 (M, 1H), 6,64
N NN

8-(4-(2-(mumernnamuno )stun)perni)S-(((5-
¢rop-2,3-murunpodensodypan-4-

(nn, J=4,0, 8,8 Ty, 1H), 4,81 (c,
2H), 4,57 (wr, J=8,8 T'y, 2H),
3,36 (c, 2H), 2,92-2,82 (m, 2H),
2,70-2,61 (m, 2H), 2,36 (c, 6H).
KXMC [M+1]:457,2.
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WI)METUIT)aMUHO)UMHAa30[ 1,2-c|lmmpumuaun-2-

KapOOHUTPHIT
164 O o H SIMP (400 MT'1y, IMCO-d)
§=8,95 (c, 1H), 8,64 (wc, 1H),
8,22 (c, 1H), 8,17 (mn, J=4,0, 8,4
N:[/ N/\N/)—CN Iy, 2H), 7,79 (mn, J=8,4, 12,8
NH 'y, 2H), 6,98-6,90 (m, 1H), 6,71
(\/<5/F (nm, J=4,0, 8,8 I'y, 1H), 4,75
© (wn, J=3,6 Ty, 2H), 4,55 (T,
st (4-(2-umano-5-(((5-¢prop-2,3- J=8.4 Tu, 2H), 4,09-396 (m,
aurnapobesogpypan-4- 4H), 329 (wc, 2H), 125 (r,
WI)METUIT)aMUHO)UMHAa30[ 1,2-c|lmupumuaus-8- J=6,8 Ty, 6H).
wn)dennn)dochonar WXMC [M+1]: 522,0.
165 /,L 'H AMP (400 MI'n, CDsOD)
5=8,77-8,66 (M, 1H), 8,04 (x,
J=13,6 Ty, 1H), 7,59-7,42 (m,
N/ N/N/ N 3H), 6,88 (1, J=9,6 I'y, 1H), 6,68
b 1’H (nn, J=3.6, 8,4 I'y, 1H), 4,68-
. D% F 4,54 (m, 2H), 4,45-4,33 (v, 2H),
o 3,52-3,36 (v, 2H), 2,96-2,88 (m,
8-(4-((mumeTunamuno )meTin )perm )-S-(((5- 6H), 2,32-2,24 (m, 3H).
¢rop-2,3-nuruapodbensodypan-4-mn)mMeTu- KXMC [M+1]: 459,2.
d>)amuHo)umuaso[ 1,2-clnupumunus-2-
KapOOHUTPHIT
166 COMe H SIMP (400 MT'1, IMCO-ds)
() =932 (1, J=2,0 T, 1H), 8,97
AN (c, 1H), 8,78 (1, J=5,2 'y, 1H),
Nﬁ/N\/)_ o 8,66 (a1, J=2,4, 8,0 ', 1H), 8,38

NH

A

meTun S5-(2-umano-5-(((5-prop-2,3-
muraapobdbensodypan-4-
WI)METUIT)aMUHO)UMHAa30[ 1,2-c|lmupumuaus-8-

WJT)TUKOJIMHAT

(c, 1H), 8,15 (n, J=8,4 I'y, 1H),
6,99-690 (v, 1H), 6,70 (ax,
J=4.0,8,4Tw, 1H), 4,76 (1, J=4,8
Ty, 2H), 4,54 (1, J=8,8 T'u, 2H),
3,90 (c, 3H), 3,29-3,29 (v, 2H).
HKX-MC [M+1]:445,2.
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167 CO,Me 'H SIMP (400 MI', JIMCO-ds)
5=8,97 (c, 1H), 8,68 (wrT, J=4,8
PN I'n, 1H), 8,26 (¢, 1H), 8,19 (x,
NYN\/)_ o J=8,8 Tu, 2H), 8,07-7,99 (m,
N 2H), 6,97-6,91 (m, 1H), 6,70 (1,
(OIEF j J=4.0,8,8 T, 1H), 4,75 (1, J~4,8
meTu 4-(2-umano-5-(((5-prop-2,3- I'n, 2H), 4,54 (v, /=8,8 I'n, 2H),
rApOGeH3Obypan-4- 3,87 (c, 3H), 3,37-3,35 (v, 2H).
WJT)METHIT)aMUHO )uMuAa3o| 1,2-c]mupumunms-8- HX-MC [MH]: 443,9.
win)0eH3zoar
168 ou M 'H SIMP (400 MI'n, JIMCO-ds)
8=8,98 (c, 1H), 8,65 (T, J=5,2T'1,
1H), 8,18 (c, 1H), 7,99-7,95 (M,
N/\ N/\N/)_CN 1H), 7,94-7,90 (v, 2H), 6,98-
s 6,90 (m, 1H), 6,70 (1, J=4,0, 8,8
: f F 'y, 1H), 4,74 (n, J=4,8 Ty, 2H),
o 4,54 (r, J=8,8 T'n, 2H), 3,58 (,
5-(((5-¢rop-2,3-nuruapodenszodypan-4- J=6,8 T'n, 2H), 3,32 (wr, J=8.8
WJT)METHIT)aMUHO)-8-(2-meTun-1-okco-1,2,3,4- | I'yy, 2H), 3,12-2,97 (m, SH).
TETPAruAPON30XUHONNH-O-1n)umuaasof 1,2- XKXMC [M+1]: 469,3.
C]l'II/IpI/IMI/I)Z[I/IH-Z-Kap6OHI/ITpI/IJ'I
169 'H SIMP (400 MI'm, CDs;OD)

MeTun 5-(2-umano-5-(((5-prop-2,3-
muruapobdbensodypan-4-
WI)METUT)aMUHO)UMHAa30[ 1,2-c|lmmpumuaus-8-

un)-1-metin-1H-nupaszon-3-kapbokcunar

5=8,63 (¢, 1H), 7,93 (¢, 1H), 6,97
(c, 1H), 6,90-6,81 (v, 1H), 6,65
(nn, J=4,0, 8,8 T, 1H), 4,83 (c,
2H), 4,58 (t, J=8,8 I'y, 2H), 3,91
(c, 3H), 3,88 (c, 3H), 3,39 (T,
J=8,8 I'yy, 2H).

WXMC [M+1]: 448,2.
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170 'H SIMP (400 MT'1i, IMCO-db)
§=8,98 (c, 1H), 8,76 (T, J=4,8 T'Ly,
1H), 7,95 (c, 1H), 6,99-6,91 (m,
1H), 6,74 (¢, 1H), 6,71 (ax,
J=4,0, 8,8 'y, 1H), 4,73 (1, /=4,8
I'u, 2H), 4,55 (T, J=8,8', 2H),
3,82 (c, 3H), 3,36-3,28 (M, SH),
5-(2-umano-5-(((5-¢pTop-2,3-
2,99 (c, 3H).
ouruapobensodypan-4-
WX-MC [M+1]: 461,3.
WI)METUT)aMUHO)UMHAa30[ 1,2-c|lnupumuaus-8-
wn)-N, N, I-rpumerin-1H-nimpazon-3-
KapOOKcaMug
171 /,L 'H AMP (400 MI'n, CDsOD)
=8,60 (c, 1H), 8,00 (c, 1H), 7,86
(n, J=8,4 T, 2H), 7,45 (1, J=8,4
r N:N/)_CN Ty, 2H), 6,90-6,82 (M, 1H), 6,65
)s (xn, J=4,0, 8,8 T'm, 1H), 4,83
F (wc, 2H), 4,58 (1, J=8,8 'y, 2H),
o 3,37 (1, J=8,4 I'y, 2H), 2,29 (c,
8-(4-(1-(aumernunamuno)uukionponun)penmn)- | 6H), 1,02-0,98 (m, 2H), 0,92-
5-(((5-pTop-2,3-nuruapodensodypan-4- 0,88 (m, 2H).
wi)MeTuia)aMuHo)uMuaaso| 1,2-clmupumuaun-2- | XJKXMC [M+1]:469,4.
KapOOHUTPHIT
172 o. N 'H SIMP (400 MI'y, CD;OD)
58,64 (c, 1H), 8,13 (c, 1H), 8,04
(n, J=8,4 Ty, 1H), 7,93 (¢, 1H),
g N/\N/)_CN 7,89 (1, J=8,0 T, 1H), 6,88 (T,
)s J=8.8 T, 1H), 6,67 (11, J=4.4,
F 8,4 Ty, 1H), 4,83-4,82 (v, 2H),
o 4,60 (t, J=8,8 Ty, 2H), 3,58 (t,

5-(((5-¢rop-2,3-gurnapodenzodypan-4-
uin)MeTua)amMuao)-8-(1-okco-1,2,3,4-
TETPAruAPOU30XMHOINH-6-1m)umMuaasol 1,2-

¢|mupuMuaNH-2-KapOOHUTPIIT

J=6.8 Tu, 2H), 3,39-337 (m,
2H), 3,10 (wr, J=6,8 I'y, 2H).
HXMC [M+1]: 455,2.
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173 /,g o 'H AMP (400 MTI'u, IMCO-ds)
§=9,87 (we, 1H), 8,94 (c, 1H),
8,54 (wr, J=4,8 T, 1H), 7,73 (c,
N/\ N/\I>—CN 1H), 7,45 (c, 1H), 7,42-7,36 (m,
)s 2H), 6,99-6,90 (m, 1H), 6,71 (1,
F J=4,0, 8,4 T'n, 1H), 4,72 (wpn,
:of/j J=4,8 T, 2H), 4,55 (1, J=8,8 'y,
8-(4-((mumeTnnaMuHO )MeTUI-d>)-2- 2H), 3,33-3,29 (m, 2H), 2,78 (c,
metuwidennn)-5-(((5-prop-2,3- 6H), 2,20 (c, 3H).
muruapobdbensodypan-4- KXMC [M+1]: 459,3.
WI)METUT)aMUHO)UMHAa30[ 1,2-c|lnupumuaun-2-
KapOOHUTPHIT
174 CoH H SIMP (400 MT'1, IMCO-d)
8=13,03 (c, 1H), 8,95 (¢, 1H),
N/\ N/}H:N 8,63-8,53 (v, 2H), 8,19-8,15 (m,
)e 2H), 7,93 (n, J=8,0 T'y, 1H), 7,59
(jéfF (r, J=8,0 I'y, 1H), 6,95 (T, J=9,6
o Iy, 1H), 6,70 (nn, J=4,0, 8,8 T'yy,
3-(2-umano-5-(((5-¢rop-2,3- 1H), 4,74 (1, J=4,8 Ty, 2H), 4,55
Aurunpodensodypan-4- (r, J/=8,8 Ty, 2H), 3,34-3,37 (m,
WT)METHIT)aMUHO )uMuaa3o| 1,2-clmupumunms-8- 2H).
11)0eH30HHas KUCIoTa HXMC [M+1]: 430,2.
175 H SIMP (400 MT'1, IMCO-dé)

~ /N
Nﬁ/NJCN

NH

OCé,F

5-(((5-¢rop-2,3-guruapodenzodypan-4-
WJT)METHIT)aMUHO)-8-(T-Tonmmn )umunasol 1,2-

cmupuMHuaNH-2-KapOOHUTPIIT

5=8,92 (c, 1H), 8,45 (T, J=5,2 T,
1H), 8,06 (c, 1H), 7,86 (1, J=8,0
Ty, 2H), 7,27 (1, J=8,0 T'y, 2H),
6,98-691 (v, 1H), 6,70 (ax,
J=4.0,8,8 T, 1H), 4,73 (1, J=4,8
Ty, 2H), 4,54 (1, J=8,8 T'u, 2H),
3,31 (1, J=8,8 Ty, 2H), 2,35 (c,
3H).

HKX-MC [M+1]: 400,0.
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176 cN H SMP (400 M1y, IMCO-ds)
5=8,93 (¢, 1H), 8,56 (T, J=4,8 'L,
N/\ N/\N/)—CN 1H), 7,86 (un, J=1,2, 7,6 Tw,
)8 1H), 7,78 (c, 1H), 7,66 (un,
O{j/': J=0,8, 7,6 I'y, 1H), 7,51-7,46 (m,
0 1H), 6,99-6,94 (m, 1H), 6,72 (nn,
8-(3-unano-2-merundenun)-S-(((5-prop-2,3- J=4,0,8,8 T, 1H), 4,74 (n, J=4,8
aurunpodensodypan-4- T'u, 2H), 4,56 (t, J=8,8 'y, 2H),
WI)METUT)aMUHO)UMuAa3o[ 1,2-clnupumuaus-2- 3,50-3,48 (v, 2H), 2,35 (¢, 3H).
KapOOHUTPUIL XKXMC [M+1]: 425,0.
177 CN H AMP (400 M1, AMCO-ds)
5=8,99 (¢, 1H), 8,63 (T, /=5,2 T,
N/\ N:N/)—CN 1H), 7,88-7,84 (v, 2H), 7,82 (x,
e J=1,6 Ty, 1H), 7,61 (1, J=8,0 T,
(j{jF 1H), 7,05-6,99 (m, 1H), 6,78 (nx,
o J=4.0,8,8 T, 1H), 4,79 (1, J=4,8
8-(5-umano-2-mermndenun)-5-(((5-prop-2,3- 'y, 2H), 4,62 (1, J=8,8 T'u, 2H),
muruzpodensodypan-4- 3,47-3,45 (m, 2H), 2,31 (c, 3H).
WJT)METUT)aMUHO)UMUa30[ 1,2-ClmupuMuant-2- | s X-MC [M+1]: 425,0.
KapOOHUTPUI
178 | NS 'H SIMP (400 MI'u, JIMCO-ds)
7 6=8,99-8,.92 (M, 2H), 8,78 (x,
N/\ N:N/)—CN J=52Tw, 1H), 8,73 (c, 1H), 8,59
) (c, 1H), 8,56 (mn, J=1,6, 5,2 Ty,

@i&f

5-(((5-¢prop-2,3-nuruapodenzodypan-4-
WJT)METUIT)aMHHO )-8-(2-MeTHIIHPU N H-4-

wi)umuaaso[ 1,2-cnupuMunna-2-kapOoHUTPIIT

1H), 6,95 (T, J=9,2 'y, 1H), 6,71
(nn, J=4,0, 8,8 T'u, 1H), 4,77
(wn, J=4,0 Tu, 2H), 4,55 (T,
J=8,8 T'm, 2H), 3,28-321 (m,
2H).

KXMC [M+1]: 411,9.
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179 ~ TH SIMP (400 MI', IMCO-de)
% on 5=8,90 (c, 1H), 8,41 (c, 1H), 8,35
P (r, J=5,2 T, 1H), 8,18 (c, 1H),
”ﬁ/“\/)_ . 8,11 (c, 1H), 6,98-6,90 (m, 1H),
NHF 6,70 (an, J=3,6, 8,4 'y, 1H), 4,89
$ [ (we, 1H), 4,71 (1, J=4,8 T, 2H),
5-(((5-¢rop-2,3-nmurunpoderzodhypan-4- 4,54 (r, /=8,8 I', 2H), 4,08 (az,
wn)metin)amuto)-8-(1-(2-runpokeunpornun)-1H- | /73,2, 3,21, 2H), 4,04-3,96 (m,
nrpazoi-4-un)uMunasol 1,2-cJnupumMugua-2- 1H), 3,29 (r, /=8,8 I'y, 2H), 1,06
KapOOHUTPHII (n, /=6,0 ', 3H).

HXMC [M+1]: 4343,
180 N_o 'H SIMP (JIMCO-ds, 400 MI'ny):
5=8,95 (c, 1H), 8,55 (r, J=5,2
T, 1H), 8,18 (c, 1H), 8,06 (x,
N/\ N/\N/)_CN J=8,4 T, 2H), 7,49 (n, J=8,4
o T, 2H), 6,91-6,98 (M, 1H), 6,71
F (nn, J=8,8, 4,0 I'u, 1H), 4,74 (7,
:015 J—=4,8Tw, 2H), 4,55 (1,J-8,8 T'w,
4-(2-rmano-5-(((5-bTop-2,3- 2H), 3,31-3,27 (m, 2H), 2,99 (e,

ouruapobensodypan-4- 6H).
wi)MeTuia)aMuHo)uMuaasol 1,2-clrupumunun-8- | XKX-MC [M+1]: 456,7.
wn)-N, N-gumeTunOeH3aMus

181 o TH SIMP (400 MT1, IMCO-de)
SO 5=8,94 (c, 1H), 8,56 (1, J=5,2 T'1,
1H), 8,17 (c, 1H), 8,07 (n, J=8,4
NN Tu, 2H), 7,50 (1, J=8,4 T, 2H),
N%r“f - 6,94 (1, J=9,6 'y, 1H), 6,70 (ax,
NHF J=4.0,8,8 Ty, 1H), 4,74 (m,.J=4,8
g T, 2H), 4,54 (1, J=8,8 T, 2H),

5-(((5-¢rop-2,3-gurnapodenzodypan-4-
WT)METUI)aMUHO)-8-(4-(Mopdonmnu-4-
kapOonum)penmn)umunaso| 1,2-clnupumuaus-2-

KapOOHUTPHIT

3,62 (e, SH), 3,55-3,33 (m, SH).
HKX-MC [M+1]: 499,1.
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182 L 'H AMP (400 M1y, IMCO-ds)
L 5=8,91 (c, 1H), 8,42 (c, 1H), 8,35
P (t, J=5,2 T, 1H), 8,18 (c, 1H),
CN
NYN\/)_ 8,11 (c, 1H), 6,99-6,90 (m, 1H),
NH 6,70 (zn, J=3,6, 8,8 T'y, 1H), 4,71
F
(n, J=4.8 Ty, 2H), 4,54 (1, J=8,8
o
I'u, 2H), 4,22 (1, J=5,6 'y, 2H
5-(((5-¢rop-2,3-nurunpodenzodypan-4- u, 2H), 4,22 (v, J=5,6 I', 2H),
3,77 J=5,6 T'ny, 2H), 3,29
wi)meti)amuHo)-8-( 1-(2-runpokcustin)-1H- 77 (x, ,6 I, 2H), 3,29 (r,
J=8.4 Ty, 2H).
nupazon-4-mwn)umunasof 1,2-clnupumuaus-2-
HX-MC [M+1]: 420,3.
KapOOHUTPHIT
183 COH 'H AMP (400 M1y, IMCO-ds)
5=8,98 (c, 1H), 8,22 (¢, 1H), 8,11
AN (n, J/=8,0 I'y, 2H), 8,00 (m, J=8,0
CN
Nﬁ/”f I'u, 2H), 6,96 (T, J=8,8 I'u, 1H),
H
N 6,71 (un, 1, J=3.6, 8,4 Ty, 1H),
F
g 4,76 (c, 2H), 4,55 (1, J=8,4 Ty,
2H), 3,28-3,25 2H).
4-(2-tmano-5-(((5-drop-2,3- ), 3,28-3,25 (m, 2H)
HX-MC [M+1]: 430,3.
ouruapobensodypan-4-
WUT)METHIT)aMUHO )uMuaa3o| 1,2-c]mupumunns-8-
W1)OeH30iHasT KUCIIOTa
184 Facod TH SIMP (400 MI', TMCO-d)
=0
58,95 (c, 1H), 8,67 (wr, J=4,8
I'm, 1H), 8,11 (c, 1H), 8,03 (g,
N
g I~ )—on J=8,0 T'y, 1H), 7,90 (c, 1H), 7,82
s (n, J=8,0 Ty, 1H), 7,02-6,88 (m,
F

o
5-(((5-¢rop-2,3-guruapodenzodypan-4-
WJI)METUIT)aMUHO)-8-(2-MeTH-4-
((tpudTopmerni)cynpponnn)penmn)umunazol 1,

2-c|nupuMHINH-2-KapOOHUTPIIT

1H), 6,72 (nn, J=4,0, 8,8 Ty,
1H), 4,74 (n, J=4,4 Ty, 2H), 4,56
(r, J=8,8 Ty, 2H), 3,34 (, J=8,8
Ty, 2H), 2,37 (c, 3H).

HKX-MC [M+1]: 532,0.
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185 i 'H SIMP (400 MI'n, IMCO-d6)
8 8,95 (¢, 1H), 8,77 (¢, 2H), 8,60
(t, J=5,1 T'u, 1H), 8,16 (c, 1H),
N/\ N/\N/fc"' 8,11-8,01 (m, 2H), 7,59-7,49 (m,
)s 2H), 6,94 (ax, J=10,3, 8,7 T,
F 1H), 6,70 (an, J=8,6, 3,9 I'm,
(o\’é/ 1H), 4,73 (1, /=4,9 'y, 2H), 4,54
5-(((5-¢prop-2,3-nuruapodenzodpypan-4- (t, J=8,7 I'u, 2H), 4,17 (c, 2H),
WJT)METHJT)aMUHO)-8-(4- 3,29 (c, 1H), 2,59 (m, J=4,8 Ty,
((MeTunamuHO )MeTHI)peHmT)nMunasolf 1,2- 3H).

c|nupumMuanH-2-KapOOHUTPUIT KXMC [M+1]: 429,3.
186 iy o 'H SIMP (400 MI'ny, IMCO-d6)
88,96 (c, 1H), 8,59 (1, /=52 'y,
1H), 8,45 (0, /=4,7 T'u, 1H), 8,21
N/\ N/\h}CN (c, 1H), 8,14-8,05 (m, 2H), 7,92
o (1, J=8,5 'y, 2H), 6,95 (mx,
J=103, 8,7 I'y, 1H), 6,71 (un,
o J=8,6,3,9Tn, 1H), 4,75 (1, /=4,9
4-(2-umnano-5-(((5-¢prTop-2,3- I'u, 2H), 4,55 (T, J=8,7 T'y, 2H),
nuruapobensodypan-4- 3,31 (n, J=8,8 'y, 2H), 2,82 (x,

WJT)METHIT)aMUHO )uMua3o[ 1,2-c]mupumuaun-8- | /=45 I'u, 3H).

wi)-N-MeTunOeH3aMu KXMC [M+1]: 443,0.

187 'H AMP (400 MI'n, IMCO-d6)

~ /\N/)—CN

NYN
NH
F

&

8-(2-unanopennn)-5-(((5-prop-2,3-
muruapobensodypan-4-
WI)METUIT)aMUHO)UMHAa30[ 1,2-c|lmupumuaun-2-

KapOOHUTPHIT

58,97 (c, 1H), 8,71 (1, J=5,1 T,
1H), 7,99 (n, J=14,2 Tu, 2H),
7.86-7,75 (m, 2H), 7,62 (nnx,
J=18, 6,2, 2,6 T, 1H), 7,03-
6,91 (v, 1H), 6,73 (a1, J=8,6, 3,9
Ty, 1H), 4,76 (1, J=4,8 Ty, 2H),
4,56 (t, J=8,7 Ty, 2H), 3,33 (x,
J=8,7 'y, 2H).

HXMC [M+1]: 411,0.
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188 NC | R 'H SIMP (400 MI'n, IMCO-de) &

7 8,97 (1, J=8,6 T', 2H), 8,77 (nx,

N/\ N/Nfcm J=20,1,3,6 Tu, 2H), 8,65-8,51

T (M, 2H), 6,96 (T, J=9,4 T, 1H),

KS/F 6,72 (nn, J=8,7,3,9Tn, 1H), 4,78

© (1, J=4,6 Ty, 2H), 4,56 (T, J=8,7
8-(2-unanonupunun-4-mn)-5-(((5-prop-2,3- Iy, 2H), 3,12 (m, 2H).
ouruapobdbensodypan-4- WXMC [M+1]: 411,9.

WI)METUT)aMUHO)UMHAa30[ 1,2-c|lnupumuaun-2-
KapOOHUTPHIT

189 /,L 'H AIMP (400 MI', IMCO-d6)

IO 8 8,80 (wc, 1H), 8,44 (wc, 1H),

7,98 (c, 1H), 7,89 (n, J=8,7 I'y,

2H), 7,02 (n, J=8,4 I'y, 2H), 6,92

Ni N/\N/)—CN (1, J=9,4 Ty, 1H), 6,67 (n, J=8,3

\N(H Ty, 1H), 4,69 (c, 2H), 4,53 (T,

(jéﬁ J=8,7 T, 2H), 4,09 (t, J=5,8 'y,

o 2H), 3,29 (v, 2H), 2,65 (T, J=5,8
8-(4-(2-(mumernnamuno )3TokcH )perm)-S5-(((5- I'y, 3H), 2,23 (c, 6H).
¢rop-2,3-nurunpodensodypan-4- KXMC [M+1]: 473,1.

WT)METHIT)aMUHO )uMuaa3o| 1,2-clmupumunmn-2-
KapOOHHUTPUI

190 N H SIMP (400 MI'n, IMCO-ds) &

9,00 (c, 1H), 8,70 (1, J=5,1 I'y,

1H), 8,28 (1, J=4,3 'y, 2H), 8,14

p :N)_CN (n, J=8,3 Ty, 2H), 7,02-6,87 (m,

NN~ 1H), 6,71 (1, J=8,7, 3.9 T,

NH

o@éfF

8-(4-(1H-terpazon-5-mn)denwn)-5-(((5-pTop-2,3-
muruapobdbensodypan-4-
1JT)METHIT)aMHHO )UMHAa30[ 1,2-c | mupuUMUANH-2-

KapOOHUTPUIT

1H), 4,76 (1, J=4,9 T'y, 2H), 4,56
(t, J=8,7 T'u, 2H), 3,54-3,50 (m,
2H).

KXMC [M+1]: 453,9.
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TH SIMP (400 MI', IMCO-di) &

191 \L

) 9,17 (c, 2H), 8,96 (c, 1H), 8,66

Y (c, TH), 8,22 (c, 1H), 6,95 (mx,

N J=103, 8,7 T, 1H), 6,71 (ux,

Nﬁ/N\/)_ N J=8.7.3.9Tw, 1H), 4,74 (1, J=4.9

M T, 2H), 4,55 (1, J=8,7 T'y, 2H),

o j 4,51-4,45 (m, 2H), 3,74-3,67 (M,
5-(((5-¢prop-2,3-nuruapodenzodypan-4- 2H), 3,38-3,28 (, SH).
WJT)METHT)aMHHO )-8-(2-(2- HXMC [Mr1]: 462,0.

METOKCUITOKCH ) TUPUMUAMH-S-mn)umuasol 1,2-
¢|mupuMuArH-2-KapOOHUTPIIT
192 TH SIMP (400 My, IMCO-ds) &

~ /\N/)—CN

NYN

NH

O@;jf

8-(2,4-numerundenun)-5-(((5-¢prop-2,3-
ouruapobensodypan-4-
WJT)METHIT)aMUHO )uMuaa3o| 1,2-clmupumunmn-2-

KapOOHHUTPUI

8,94 (n, J=3,5 T, 1H), 8,49 (c,
1H), 7,65 (¢, 1H), 7,18-7,12 (m,
2H), 7,06 (nn, J=7,7, 1,9 Ty,
1H), 6,95 (nn, J=10,3, 8,6 I'y,
1H), 6,71 (an, J=8,6, 3,9 Iy,
1H), 4,72 (n, J=3,6 ', 2H), 4,55
(r, J=8,7 Ty, 2H), 3,31 (m, 2H),
2,33 (c, 3H), 2,12 (¢, 3H).
HKXMC [M+1]: 414,1.

INPUMEPHI 193 u 194
ITPUMEPHI 193 u 194 nonydaroT Mo METOAMKE, ONMHMCAHHOM Bbille B mpumMepe 142 u ¢
MPUMEHEHHUEM OOIIMX CXEM PEaKIMil U MPOMEKYTOUHBIX COeTMHEHUH, OMTUCAHHBIX 3/1€Ch.
Tabauma 9
Xapaxkrepuzarusi [IPUMEPOB 193 u 194
p. Ne | Crpykrypa
193

H SIMP

'H SIMP (400 MTyu, d-AMCO)
5=8,95 (c, 1H), 8,66 (wc, 1H), 8,02
(c, 1H), 7,47 (n, J=1,6 Ty, 1H), 7,05-
6,89 (m, 1H), 6,72 (nz, J=4,0, 8,8 T'w,
1H), 6,53 (1, J=1,6 T, 1H), 4,75 (c,
2H), 4,55 (1, J=8,8 T, 2H), 3,74-
3,68 (v, 1H), 3,32-3,28 (v, 2H),
0,98-0,91 (m, 2H), 0,86-0,78 (m, 2H).

8-(1-mukonporui- 1 H-mupason-5-wm)-5-(((5-

¢rop-2,3-murunpodenzodypan-4-
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WIT)METUI)aMUHO )uMuaasof 1,2-

c|mupuMHuANH-2-KapOOHUTPIIT

KXMC [M+1]: 416,

194

N
P

AN
N%Nfc“

NH

QéF

5-(((5-¢rop-2,3-nguruapodenzodypan-4-

@)

WJT)METUJT)aMHHO)-8-(2-MeTHI-3-0KC0-2,3-
TUTHIPONUpUIa3HH-4-mn)umuasol 1,2-

¢|mupuMHuINH-2-KapOOHUTPIIT

'H AMP (400 MTu, JMCO-ds)
=9,18 (c, 1H), 8,94 (c, 1H), 8,82 (T,
J=48 Tu, 1H), 8,60 (n, J=4,4 T,
1H), 8,04 (n, J=4,8 ', 1H), 6,98-
6,91 (m, 1H), 6,70 (mz, J=3,6, 8,4 T'n,
1H), 4,76 (n, J=4,8 Ty, 2H), 4,54 (r,
J=8.4 T, 2H), 3,76 (c, 3H), 3,30-
3,27 (m, 2H).

HKX-MC [M+1]:418,2.

HHPUMEP 195-202

I[TPUMEPBI 195-202 mony4aroT mo METOAMKE, OMMCAHHOW BbIlle B npumepe 149 u ¢

MPUMEHEHUEM OOIINX CXEM PEaKIIMil 1 MPOMEKYTOUHBIX COSTUHEHUH, OMMCAHHBIX 3/1€Ch.
Tabauma 10
Xapaxkrepuzauust [IPUMEPOB 195-202

Ip. Ne

CrpykTtypa

H AMP

195

8-(6-((numMeTHIaMIHO )METHIT )-4-
MeTHIUPUAUH-3-11)-5-(((5-pTop-2,3-
muruapobensodypan-4-
WIT)METUI)aMIHO)uMUAa30[ 1,2-clnupuMuauH-

2-kapOOHUTPII

'H SIMP (400 MTu, AMCO-de)
§=9,03 (c, 1H), 8,64 (wc, 1H), 8,44
(c, 1H), 7,89 (c, 1H), 7,49 (c, 1H),
7,10-7,02 (m, 1H), 6,82 (az, J=4,0,
8,8 T, 1H), 4,83 (wc, 2H), 4,66 (T,
J=8,8 T, 2H), 3,63 (c, 2H), 2,34 (c,
6H), 2,31 (c, 3H).

WXMC [M+1]: 4583
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196 N 'H SIMP (400 MI'n, JMCO-ds)
§=9,33-9,12 (m, 2H), 9,06 (c, 1H),
8,76-8,51 (v, 1H), 7,71-7,62 (m,
N/\ N/\N/)_CN 1H), 7,46 (c, 1H), 7,42-7,35 (v, 2H),
)s 6,94 (1, J=9,6 I'y, 1H), 6,70 (un,
A E F J=3,6, 8,8 I'y, 1H), 4,72 (wn, J=4,4
o T'w, 2H), 4,55 (r, J=8,8 T'w, 2H), 4,12
5-(((5-¢rop-2,3-nguruapodenzodypan-4- (urr, J=5,6 ', 2H), 3,34 (i, J=8,4
WJT)METHUIT)aMUHO)-8~(2-MeTr-4- I'm, 2H), 2,57 (1, J=5,2 T'u, 3H),
((meTunamuno)merun)pennmumunaszo[1,2- | 2,23-2,16 (m, 3H).
c|mupuMuarH-2-KapOOHUTPIIT KXMC [M+1]: 443,0.
197 N 'H SMP (400 MI'u, AMCO-ds)
F §=9,26 (wc, 2H), 9,12 (c, 1H), 9,01-
? 8,89 (m, 1H), 8,28 (c, 1H), 8,04 (wpz,
N/\ N/\N/)_CN J=12,0 Ty, 1H), 7,97 (n, J=8,0 I'yy,
\NfH 1H), 7,71 (r, J=8,4 T, 1H), 6,94 (t,
F J=9,6 T'u, 1H), 6,69 (ma, J=4,0, 8,8
(oj;jj Tu, 1H), 4,74 (wg, J=4,4 'y, 2H),
5-(((5-¢rop-2,3-nuruapodenzodpypan-4- 4,54 (1, J=8,8 T'u, 2H), 4,20 (uIr,
WI)MeTHT)aMUHO)-8-(3-¢pTop-4- J=5,2 'y, 2H), 3,32 (wr, J=8,4 I'L,
((metunamuno)MeTun)penumumunaszo[1,2- | 2H), 2,60 (t, J=5,2 T'u, 3H).
c]mupumuanH-2-KapOOHUTPII KXMC [M+1]: 447,0.
198 ! 'H AMP (400 MI'n, JIMCO-ds)

8-(2-umano-4-
((mmmeTmnamunO)MeTn)penmn)-5-(((S-¢prop-
2,3-nuruapodenzopypan-4-
WIT)METUI)aMUHO)uMuAa3o0[ 1,2-clnupumMuaus-

2-kapOOHUTPUI

8=8,96 (c, 1H), 8,69 (wc, 1H), 7,99
(c, IH), 7,83 (c, 1H), 7,78-7,74 (m,
1H), 7,73-7,69 (m, 1H), 6,99-6,92
(m, 1H), 6,72 (an, J=4,0, 8,8 T'L,
1H), 4,75 (n, J=3,6 'y, 2H), 4,55 (T,
J=8.8 T'u, 2H), 3,50 (c, 2H), 3,35
(e, 2H), 2,20 (¢, 6H).

KXMC [M+1]: 468,2.
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199 ,L\ 'H SMP (400 MIu, CDsOD)
§=8,68-8,61 (M, 1H), 8,07-8,01 (m,
2H), 7,99 (1, J=8,4 T'w, 1H), 7,69 (x,
N/\ N:N/)_CN J=8,0 I'y, 1H), 7,62 (m, J=8,4 I'L,
m 1H), 6,92-6,80 (M, 1H), 6,70-6,61
(\/é/r: (M, 1H), 4,88 (uc, 2H), 4,64-4,52
o (v, 3H), 3,42-3,34 (v, 2H), 2,95-
8-(4-(1-(numernnamuno)stum)bennn)-5-(((5- | 2,89 (m, 3H), 2,80-2,74 (v, 3H),
¢rop-2,3-nuruppodensodypan-4- 1,84-1,75 (m, 3H).
W) METUIN)aMUHO)uMHAa30[ 1,2-cJmupumunus- | JKXMC [M+1]:457,0.
2-kapOOHUTPIIT
200 g,\ 'H AMP (400 MI'u, JIMCO-d)
§=8,94 (c, 1H), 8,50 (wc, 1H), 8,06
\ér (c, 1H), 7,76-7,72 (m, 2H), 7,29 (x,
N/\ N/>_CN J=8,0 'y, 1H), 7,00-6,91 (m, 1H),
WN/H 6,71 (1, J=3,6, 8,4 Ty, 1H), 4,73 (c,
. 2H), 4,55 (t, J=8,8 'y, 2H), 3,38-
o 3,36 (v, 2H), 2,38 (c, 3H), 2,18 (c,
8-(4-((numMeTHIaMIHO )METHIT)-3 - 6H).
metuidennn)-5-(((5-prop-2,3- KXMC [M+1]: 457,3.
auruapodeHsodypas-4-
WI)METHIT)aMUHO )uMuaso| 1,2-clnupumunun-
2-kapOOHUTPHIT
201 | 'H AMP (400 MT'u, IMCO-d6) &

NJ

N o
N\\NrHNJ/L
F
o
8-(3-ummano-4-
((mmmeTnnamunO)MeTH)penmn)-5-(((S-¢prop-
2,3-nuruapodensodypan-4-
WIT)METUI)aMUHO)uMuAa3o[ 1,2-clnupumMuaus-

2-kapOOHUTPHUI

8,96 (c, 2H), 8,65 (c, 2H), 8,44 (x,
J=1,9 T, 1H), 8,38-8,23 (m, 3H),
7,65 (1, J=8,2 T, 2H), 7,02-6,88 (M,
2H), 6,71 (an, J=8,6, 3,9 Ty, 2H),
475 (n, J=5,0 Tu, 3H), 4,56 (r,
J=8,7 T'y, 3H), 3,59 (c, 2H), 3,32-
3,30 (m, 2H), 2,22 (c, 6H).

HXMC [M+1]: 468,0.
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202 CD; H SIMP (400 MT1, IMCO-dg) &
©bs 8,91 (c, 1H), 8,44 (c, 1H), 7,70 (c,
1H), 7,31-7,14 (m, 3H), 6,96 (ux,
NN J=103,8,6 Ty, 1H), 6,72 (11, J=8.6,
(o - 072

Y 3,9 Ty, 1H), 4,78-4,66 (m, 2H), 4,56

; (, J=8,7 'y, 2H), 3,40 (m, 2H), 3,31
o (m, 2H), 2,15 (c, 3H).
8-(4-((6uc)metun-ds)aMuHO))METIIT )-2- KXMC [M+1]: 463,4.
metuidennn)-S-(((5-prop-2,3-

muruapobensodypan-4-

WIT)METUI)aMUHO )uMua30[ 1,2-clnupuMuauH-

2-kapOoHUTPIIT

IMPUMEP 203
5-(((5-¢rop-2,3-gurnapodenzodypan-4-un)merun)amunao)-8-(1,2,3,4-
TETParuaPON30XUHOIMH-0-1)uMuAa3o| 1,2-c |mupuMunnH-2-kapOOHUTPp U
H
Boc N

1. N

BPin

N ™
HN NC_&NYN

2. TOK HN
o

Cwmech  8-Opom-5-(((5-¢rop-2,3-aurunpodensodypan-4-mi)MeTun)aMuHO )uMuaasol 1,2-
c]mupumunnn-2-kapborurpuna (70,0 mr, 180 mxmons, 1,00 9xe.), mpem-Oytun 6-(4,4,5,5-
teTpameTui-1,3,2-nuokcadboponan-2-ui)-3,4-guruapo- 1 H-usoxunonux-2-kapookcunara (97,2
mr, 270 mxmogb, 1,50 2xe.), Oukapbonata Hatpus (30,3 mr, 361 mxmonb, 14,0 Mk, 2,00 5x8.),
Pd(Dppf)Cl2 (13,2 mr, 18,0 mxmons, 0,10 2x6.) B nuokcane (1,00 mir) u Boge (0,30 mut) mpomyBaroT
a30ToM U 3ateM nepemernnBaroT npu 100°C B Teuenne 2 4. PeakinoHHYI0 cMech (PUIBTPYIOT U
KOHLIEHTPUPYIOT B BakyymMe ¢ noaydeHueM ocrtarka. Ocratok oummaroT npen-TCX
(netponetinbiii 3¢up/sTrnanerat=2/1) ¢ noayuenuem mpem-oyrun 6-(2-umano-5-(((5-¢prop-2,3-
auruapodeH3odypaH-4-1i)MeTH )JaMuHO )uMuaasol 1,2-clnupumuana-8-mn)-3,4-
muruapouszoxuHonnH-2(1H)-kap6okcunara (67,0 mr, 124 mxmoub, 68,7% BBIXON) B BUIE KEITOTO
TBEPJIOTO BEIIECTBA.

'H SIMP (400 MI', CD30OD) §=8,61 (¢, 1H), 7,98 (c, 1H), 7,69 (c, 1H), 7,67 (wun, J=8,0
I'n, 1H), 7,24 (#, J=8,0 I'u, 1H), 6,87 (1, /=9,2 I'y, 1H), 6,66 (an, J/=4,0, 8,8 'y, 1H), 4,83 (1uc,
2H), 4,63-4,58 (m, 4H), 3,70 (wT, J=6,0 I'u, 2H), 3,38 (wT, J=8,8 I'y, 2H), 2,94 (1, J=6,0 I'L,
2H), 1,53 (c, OSH).
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K  pactBopy  mpem-Oytun  6-(2-tmano-5-(((5-¢rop-2,3-aurunpodbenzodpypan-4-
WI)METHUIT)aMUHO)UMHa30[ 1,2-clmupumunun-8-un)-3,4-auruaponzoxunonud-2( 1H)-
kapookcumata (50,0 mr, 92,5 mxmonb, 1,00 sxs.) B muxmnopmerane (1,00 mur) nobasistoT
TpudropykcycHyto kucaoty (10,6 mr, 92,5 mxmons, 6,85 Mk, 1,00 9x6.), cMech epeMeIINBaIOT
IpU KOMHATHOH Temmnepatype B TedeHue 0,5 4. CMech (GUIbTPYIOT U KOHLIEHTPUPYIOT B BAKyyMe
¢ monmydeHueMm ocratka. Ocratok oummaroT npen-BOXKX (ycnoBus XIopuCTOBOIOPOAHOM
KUCJIOTBI) ¢  moiydeHueM  ruppoxyopuna  S-(((5-prop-2,3-nuruapodensodypan-4-
wi)MeTu)aMuHo)-8-(1,2,3,4-TeTparuapon3oxX uHOIHH-6-m1)umunaso| 1,2-cnupumuns-2-
kapOonuTpuna (12,4 mr, 25,7 mxmosb, 27,8% Bbixon, 98,6% 4uCTOTA) B BUE JKEJITOTO TBEPIAOTO
BemecTBa. JKX-MC [M+1]: 441,1.

'H SIMP (400 MI'u, IMCO-ds) §=9,43 (mic, 2H), 9,08 (c, 1H), 8,77 (uic, 1H), 8,10 (¢, 1H),
7,86 (wn, J=8,4 'y, 1H), 7,84 (wuc, 1H), 7,31 (g, J=7,6 I'y, 1H), 6,94 (1ur, J=9,6 I'n, 1H), 6,70
(wan, J=3,6, 8,4 I'n, 1H), 4,73 (wpa, J=4,4 I'u, 2H), 4,54 (T, J=8,8 'y, 2H), 4,30 (1uc, 2H), 3,30-
3,27 (M, 2H), 3,26-3,19 (M, 2H), 3,09 (g, J=5,2 I'n, 2H).

IMPUMEP 204 nonyuatot o Metoauke [IPUMEPA 193 u ¢ npuMeHeHHeM o0Imux cxem

peaKI_II/Iﬁ U IPOMEXKYTOYHBIX COGHHHGHHﬁ, OIMMCAaHHBIX 30€Ch.

Tabauna 11
Xapaxkrepuzauusi [IPUMEPA 194
Ip. Ne | CrpykTrypa H AMP

204 " TH SIMP (400 MI'u, IMCO-ds)
5=8,93 (c, 1H), 8,47 (wc, 1H),
8,07 (c, 1H), 7,88 (n, J=8,0 I'Ly,
g N/\N/)_CN 2H), 7,45 (n, J=8,4 'y, 2H),
)e 6,99-6,92 (v, 1H), 6,71 (an,
(\|<5/F J=4,0, 8,8 T'u, 1H), 4,74 (wupn,
0 J=4,0 'y, 2H), 4,55 (1, J/=8,8 'Ly,
5-(((5-¢rop-2,3-nuruapodensodypan-4- 2H), 4,08 (r, J=7,6 T'u, 1H),
YJT)METHIT)aMHHO)-8-(4-(Tupponuaus-2- 3,10-3,01 (m, 2H), 2,95-2,85 (m,
un)ernn)umunasof 1,2-c]nupumuua-2- 2H), 2,21-2,07 (m, 1H), 1,85-
KapOOHUTPHIT 1,73 (M, 2H), 1,62-1,43 (M, 1H).

HX-MC [M+1]:455,3.
205 NH TH SIMP (400 MIy, Metaton-
d4) 57,83 (c, 1H), 7,78-7,69 (m,
e 1H), 7,42 (1, J=7.9 Tu, 1H),
Nﬁ/N\/)_ o 6,93-680 (v, 1H), 6,66 (mm,
NH J=8,7,3,9Tw, 1H), 4,59 (1, /=8,7
((;(5/ j Ty, 2H), 4,34 (we, 4H), 3,38 (1,
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5-(((5-¢pTop-2,3-nurunpodenzodypan-4- J=8,7 'y, 2H).
WJT)METUIT)aMUHO)-8-(M30MH 0NN H-5- KXMC [M+1]: 427,2.

wi)umuaaso| 1,2-cnupuMunna-2-kapOoHUTPII

IMPUMEP 206
5-(((5-¢Top-2,3-puruapoderzodypan-4-mi)MeTH1 )JaMuHO )-8-(4-(2-METOKCHITOKCH )-2-
mMetuadpernt)umMuaasol 1,2-c]nupuMuanH-2-kapOOHUTPHIT

o/\/o\
Br OH
1.
N N ™
~ v
e B(OH) e
N HN
Boc” >
F. 2. F.
Cl/\/o\
O (o]

3. TeK

K pactBopy (4-runpokcu-2-metuideHun )ooporoBoit kucaotel (30,5 mr, 201 mxmons, 1,40
9K8.), mpem-0y T (8-6pom-2-tmanonmuaaso[ 1,2-clmapumunus-S-un)((S-¢prop-2,3-
auruapodensopypan-4-un)mermn)kapdamara (70,0 mr, 143 mxmonsb, 1,00 2x6.) B auokcane (1,00
mun) u Boze (0,20 mum) nodasmsiror Pd(Dppf)Clz (10,5 mr, 14,3 mxmons, 0,10 5x6.) u OukapOoHaT
Hatpus (24,1 mr, 286 Mxmonb, 2,00 2x6.) B atMocepe azota. Cmech nepemermusaroT npu 100°C
B T€UYEHHUE 2 Y U 3aTeM KOHIIEHTPHUPYIOT B BaKyyMe C MOJy4deHueM octaTtka. OCTaToOK OYHINA0T
npen-TCX (Si10,, nerponetinbiii a¢up/sTunanerar=1/1) ¢ noxydenunem mpem-0ytun (2-urano-8-
(4-runpoxcu-2-merundenun)umunasol 1,2-clrupumuaun-S-um)((5-prop-2,3-
auruapodensodpypan-4-un)meruin)kapdbamata (70,0 mr, 136 mxmonb, 94,7% BBIXOR) B BHIE
xenroro Teepaoro seuiectsa. JKXMC [M+1]: 516,1.

'H AMP (400 MI'u, IMCO-ds) §=9,64 (c, 1H), 8,71 (c, 1H), 7,99 (¢, 1H), 7,17 (n, J=8,0
I'n, 1H), 6,82-6,74 (M, 2H), 6,72 (on, J=2,4, 8,4 I'u, 1H), 6,62 (nn, J=4,0, 8,8 I'y, 1H), 5,04 (c,
2H), 4,54 (1, J=8,8 I'y, 2H), 3,30-3,26 (M, 2H), 2,02 (c, 3H), 1,34 (c, 9H).

K pacrBopy mpem-0ytun  (2-umaHo-8-(4-runpokcu-2-mermndenmwn)umunasol 1,2-
c]mupumunus-S-un)((S-¢prop-2,3-nurunpodbenzodpypan-4-min)mermn)kapdbamara (70,0 mr, 135
MkMOJb, 1,00 s5x6.), 1-xmop-2-meTokcustana (51,4 mr, 543 mxmons, 49,4 mxn, 4,00 5x8.) B
aneronutpuiie (1,00 M) nobasmsitor kapboHat kanus (37,5 mr, 272 mxmonsb, 2,00 2x8.). Cmech
nepemeninBatoT rnpu 85°C B TeyeHue 12 4. CMech KOHLUEHTPUPYIOT B BaKyyMe C MOJy4EHUEM
mpem-0ytin  (2-1imaHo-8-(4-(2-MeToKCHITOKCH )-2-MeTri eHIT)uMuAa3o| 1,2-c|nupumuaus-5-
wn)((5-¢pTop-2,3-nuruapodenzodypan-4-ummermn)kapdbamara (30,0 Mr, HEOUHIIEHHBIH) B BHIE
ceporo teepaoro Bemectsa. JKXMC [M+1]: 574,6.

K pacTBopy mpem-0yThin (2-1mnano-8-(4-(2-METOKCHITOKCH )-2-
metuiadpernm)umunasol 1,2-clmupumuaus-S-un)((S-¢prop-2,3-nuruapodbenzodpypan-4-
wi)metmin)kapbamara (25,0 mr, 43,6 mxmonb, 1,00 9x6.) B quxyopmerane (1,00 mir) nobasisroT

TpudropykcycHyro kuciaoty (0,30 mir). Cmech nepeMeInnBaroT Ipyu KOMHATHON TeMIepaType B
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tedeHue 1 4. CMech KOHLEHTPUPYIOT B BAKyyMe C NoJly4eHrneM ocratka. OCTaTOK OUYMIIAIOT Mper-
B2XXX (meiiTpanmpHble ycioBus) ¢ mnoaydeHueM S-[(5-¢pTop-2,3 -muruapobenzodypan-4-
WI)METUIAMUHO|-8-[4-(2-MeTokcuITOKCH)-2-MeTrn e |umunaszol 1,2-clnupumunus-2-
kapoonuTpmia (6,50 mr, 13,7 mxmons, 31,5% Beixon, 99,9% uuctora) B BUIE CEPOrO TBEPIAOTO
Bemecta. JKXMC [M+1]: 474,4.

'H SIMP (400 MI't, IMCO-ds) 6=8,89 (c, 1H), 8,39 (uic, 1H), 7,65 (c, 1H), 7,18 (n, /=8,4
I'u, 1H), 6,99-6,92 (m, 1H), 6,90 (n, J=2,4 'y, 1H), 6,83 (an, /=2.,8, 8,4 I'y, 1H), 6,71 (an, J=4,0,
8,8 I'y, 1H), 4,71 (wpa, J=3,6 'y, 2H), 4,55 (1, J=8,8 I', 2H), 4,18-4,10 (m, 2H), 3,70 -3,66 (M,
2H), 2,12 (c, 3H).

MNPUMEP 207

8-(4-((numernnamuno )MeTH )-2-MeTrndenmn)-5-(((5-¢prop-3-ruapokcu-2,3-
auruapodeH3odypaH-4-1i1)METHI )JaMUHO )UMUa30|[ 1,2-c [nupuMuaiH-2-KapOOHUTPHIT

|
N

|
/N ~
1. HglOg
N\ X B —— N\ X
NCK\/ NCK\/N

N N 2. T®K N

Y 3. NaBH, Y
_N HN
Boc OH
F F. % [
o o
Cmech mpem-0yTun (2-umnano-8-(4-((AMMeTUIAMUHO )ME T )-2-

metuiadpernm)umunasol 1,2-clmupumuans-S-un)((5-¢prop-2,3-nuruapodbenzodpypan-4-
win)metii)kapbamara (200 mr, 359 mxmons, 1,00 2xs.), Tpuokcuna xpoma (53,9 mr, 539 Mkmonb,
20,0 Mk, 1,50 9x6.) u fiogHo# kucaotsl (221 mr, 970 Mkmonb, 221 Mk, 2,70 9K6.) B alleTOHUTPUIIE
(1,00 m1) mepeMeInBarOT NPH KOMHATHOH TeMmeparype B TeueHue 2 4. CMech QUIBTPYIOT U
KOHLICHTPUPYIOT MPHU MOHMKEHHOM JIaBJICHUH C TIOJy4eHneM octatka. OCTaTOK OYMIIAKOT Mper-
BDXX (ycnoBust TpUPTOPYKCYCHOH KHCIOTBI) C TOJydeHHeM mpem-OyTun (2-umano-8-(4-
((mmmeTmnaMuHO )MeTH )-2-Metuiadernn)umuaasol 1,2-cmupumuaus-S-nn)((S-¢rop-3-okco-
2,3-nuruapodensodypan-4-un)merun)kapdamara (30,0 mr, 48,9 mxmons, 13,6% Bbeixon, 93,0%
4rCTOTa) B BUAE Oenoro TBepaoro Bemectsa. JKXMC [M+1]: 571,3.

Cwmech mpem-0y T (2-umnano-8-(4-((AMMeTHIAMUHO )ME T )-2-
metuiadernn)umuaasol 1,2-clmupumuans-S-un)((S-¢prop-3-okco-2,3-nuruapodenzodpypan-4-
wi)merun)kapbamara (30,0 mr, 52,6 Mmxmonb, 1,00 2x6.) u TpudTopykcycHoit kucnotsl (1,54 T,
13,5 mmonb, 1,00 min, 257 sks.) B nuxnopmerane (3,00 mu1) mepeMemMBarOT MPU KOMHATHON
temneparype B TeueHue 1 4. CMech GUIBTPYIOT U KOHLEHTPUPYIOT MPHU TMOHM)KEHHOM JaBIIEHUH
C MOJIy4eHHEM OCTaTKa, KOTOpbIi ouniarot npen-BIXKX (ycnoBus TpudTopykCyCHOM KHCIOTHI)
c MOJIyYEHUEM 8-(4-((mumeTnnamunO)MeTIIN)-2-MeTrndenn)-5-(((5-prop-3-okco-2,3-
auruapoden3odypaH-4-ui)MeTin )JaMuHo )uMuaasol 1,2-cJnupumuann-2-kapoorurpuia (20,0 mr,
31,0 mxmonb, 59,0% Beixoxm, 90,6% uncroTra, CONb TPUPTOPYKCYCHOH KHCIOTBI) B BUIE

¢uonerosoro TBepaoro Bemectsa. XKX-MC [M+1]: 471,1.
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'H AMP (400 MTI'u, IMCO-d6) §=9,64 (mc, 1H), 8,85 (c, 1H), 8,33 (1, J=4,4 'y, 1H),
7,72 (¢, 1H), 7,65 (1, J=9,2 ', 1H), 7,48-7,38 (m, 3H), 7,34 (nn, J=3,2, 8,8 'y, 1H), 5,05 (n, /=4,4
I'n, 2H), 4,91 (c, 2H), 4,30 (wuc, 2H), 2,79 (uc, 6H), 2,21 (c, 3H).

Cmech 8-(4-((numerunamuno )Metmn)-2-metundennn)-5-(((5-prop-3-okco-2,3-
auruapodeH3odypan-4-ui)MeTni1 )aMuHo )umuaasol 1,2-clnupumuans-2-kapoonutpuina (10,0 mr,
21,3 mxMmomb, 1,00 2xs.) u Oopruapuna Hatpus (1,61 mr, 42,5 Mxkmodb, 2,00 9x6.) B METHIOBOM
ciipre (1,00 mi) mepememmBaror npu 0°C B Teuenue 2,5 4. CMechb KOHLEHTPHPYIOT IpH
MOHIKEHHOM JIaBJIEHUH € MosydyeHueM ocratka. Cmech ounmaror npen-BOXXX (aelirpanbHbie
ycioBus) ¢ nonydeHueM  8-(4-((mumermnamuHO)MeTmn)-2-metundennn)-5-(((5-dprop-3-
TUIPOKCH-2,3-nurunpoden3odypaH-4-uin)MeTu1)aMuHOo )umunasol 1,2-c jnupumMuas-2-
kapoonutpuna (3,69 mr, 7,80 mxmonb, 36,7% Bbxonm, 99,9% wunctota) B BUAe O€JI0BATOrO
TtBepaoro BemecTa. JKX-MC [M+1]:473,4.

IPUMEP 208

5-(2-unano-5-(((5-pTop-2,3-nuruapodensodypan-4-wi)MeTnia)aMuHO )uMuaaszof 1,2-

¢ |mupumuana-8-un)-N, 1 -mumerwn- | H-upaszon-3-kapbokcamun

. 9
HN
=
N~
MeNH,
—_— N\ X
NC*&/N A
Y
HN
o
K pacTBopy 5-(2-umano-5-(((5-¢rop-2,3-qurunpodensodypan-4-

WI)METU )aMUuHO)uMuaa30[ 1,2-c|lnupumunus-8-un)- 1 -merui- 1 H-nmupazos-3-kapOboHoBoit
kucyiothl (150 mr, 346 mxmob, 1,00 3xB.), JAMDA (135 mr, 1,04 mmonb, 182 Mk, 3,02 5kB.) u
metunamuHa (2M B TT'®, 519,16 Mk, 3,00 skB.) B AM® (1,50 mu) nobasnsitor FTATY (200 wmr,
526 mxmonb, 1,52 3kB.). CMech nepeMeInuBaroT pU KOMHATHOH TeMmepaTrype B TedeHue | 4.
Peakunonnyro cmece racar Bomod (5,00 my) u QUIABTPYIOT € MOJYYEHHEM HEOYMIIEHHOTO
nponykra. HeoummenHblii mnponykr pactuparor ¢ MertanosoM (5,00 min) u  cobuparoT
buapTpanueit c MOJIy4YEeHUEM 5-(2-umano-5-(((5-prop-2,3-nurunpodbenzodypan-4-
wi)MeTHI)aMuHO)UMua3o0[ 1,2-clmupumuaus-8-ni)-N, 1 -numerni- 1 H-nmupazon-3-
kapbokcamuna (130 mr, 256 mxmonb, 74,0% Bbixon, 88,0% 4ucToTa) B BUAE JKEITOTO TBEPIOTO
BemectBa. Yacte (40 mr) mpoxmykra oummaror mnpen-BOXKX (HeHTpanbHblE YCIOBHS) C
MOJy4eHIEM 5-(2-umano-5-(((5-prop-2,3-gurugpodbenzodypan-4-
w)MeTuI)aMuHO)UMuaa3o[ 1,2-clmmpumuaus-8-ni)-N, 1 -numerni- 1 H-nupazon-3-
kapbokcamuna (8,4 mr, 17,5 mxmonb, 22,2% Beixon, 93,0% uuctora) B BUae 0€JI0ro TBEpIOro
BemecTBa. JKXMC [M+1]: 447,2.

'H AMP (400 MI'u, AIMCO-d6) =8,92 (c, 1H), 8,12 (1, J=4,8 T'y, 1H), 7,94 (c, 1H), 6,95
(T, J=9,6 I'y, 1H), 6,81 (c, 1H), 6,71 (an, /=4,0, 8,8 I'yy, 1H), 4,73 (c, 2H), 4,55 (1, J/=8,8 I'ry, 2H),
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3,83 (¢, 3H), 3,30-3,32 (m, 2H), 2,76 (1, /=4,8 'y, 3H).
MNPUMEP 209
5-(((5-¢rop-2,3-gurnapodensodypan-4-mn)MeTin )JaMuHo )-8-( 1 -metnin-3-(mopponun-4-

kapbouwn)-1H-nupazon-5-mn)umuaaso| 1,2-c|nupumMunus-2-kapOOHUTPHIT

o
HO.C o//\N
= =
N~ N~
MopchonuH
N ™S —_— N ™
NN NN
e T
HN HN
o o
K pacTBopy 5-(2-umano-5-(((5-¢pTop-2,3-nuruapodensodypan-4-

WI)METHIT)aMUHO)UMHa30[ 1,2-c|lmupumunun-8-un)- 1 -merun- 1 H-nmupason-3-kapOoHoBoit
kucyotel (50,0 mr, 115 mxmons, 1,00 skB.) u mopdonuna (20,00 mr, 229 mMxmods, 20,2 Mk, 1,99
3kB.) B AIM®@ (1,00 mur) nobasnsitor FATY (83,0 mr, 173 mxmons, 1,50 3xB.) u JIUDA (45,0 wmr,
348 mkmoib, 60,7 Mk, 3,02 5kxB.). CMech MepeMelInBarOT MPU KOMHATHOH TeMIiepaType B
TedyeHue | 4. PeakioHHyro cMech racst Bonoi (15,0 i) u sxcrparupyroT quxiaopmeradom (10,0
M % 3). OObeOUHEHHBbIH OpraHMYecKuil cjoil mpomeiBaroT Bomod (20,0 mur), cymart Han
0e3BoAHBIM CyNb(haTOM HATPUs, PHIBTPYIOT U KOHUEHTPUPYIOT MPU MOHMKEHHOM AABIEHUU C
nojydyeHueM ocratka. Ocrarok ounmaroT npen-BOXKX (HelTpanbHble yCIOBHA) C TOIyYEHUEM
5-(((5-¢prop-2,3-nurnapodensodypan-4-un)mMetnn )aMuHo)-8-( 1 -meTui-3-(mopponun-4-
kapOonun)-1H-nupazon-5-un)umunasol 1,2-cjlnupumunun-2-kapobonurpmna (6,10 wmr, 11,6
mkMmonb, 10,0% Bbixon, 95,3% wuuctora) B Buume Oemoro TBepmoro BemectBa. JKXMC
[M+1]:503,2.

'H AMP (400 MI', IMCO-d6) §=8,92 (c, 1H), 7,94 (c, 1H), 6,95 (1, J=9,6 T'ny, 1H), 6,77
(c, 1H), 6,71 (an, J=4,0, 8,8 I'u, 1H), 4,73 (¢, 2H), 4,55 (1, J= 8,8 'y, 2H), 4,02 (c, 2H), 3,81 (c,
3H), 3,63 (c, 6H), 3,32-3,30 (M, 2H).

MMPUMEP 210

8-(3-((numermnamuno )meTin )- 1 -metmn- 1 H-mupazon-5-mn)-5-(((5-¢rop-2,3-

auruapodeH3odypaH-4-1i1)METHI )JaMUHO )UMUIa30|[ 1,2-¢ [nupuMuanH-2-KkapOOHUTPHIT

o
\N \N
/ _N‘ / _N\
N~ 1. Boc,O N~
N 2 Eio,c CO,Et N "X
N (] N
N__N N N
e N Y
HN HN

F. } .3 TOK F. %
O O

K pacTBoOpy 5-(2-umano-5-(((5-¢pTop-2,3-nuruapodenszodpypan-4-
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WI)METUI)aMUHO)UMHa30[ 1,2-c|lmupumuaus-8-um)-N, N, 1-tpumerun-1H-nupazon-3-
kapookcamuna (100 mr, 217 mxmonb, 1,00 sx6.) B TI'® (1,00 ma) noGamnsroT nu-mpent-
OytunnukapooHart (56,9 mr, 261 mxkmonb, 59,9 mki, 1,20 sxs.) u JJMAII (2,65 wmr, 21,7 MKMOJIB,
0,10 2xe.). Cmech nepememuBaroT npu 60°C B teueHne 4 4. Cmech KOHLEHTPUPYIOT MpHU
NOHMKEHHOM JIaBJIEHUHM C IonyueHneM ocraTka. OcraTok ouMiaroT xpomarorpadueil Ha
xosoHke (Si0a, nerponeiinsiii 3¢up/sTrnanerar=3/1-1/1) ¢ nonyuenuem mpem-0ytun (2-uaHo-
8-(3-(numeTunkapbamounn)-1-metun- 1 H-nupazon-S-un)umunasol 1,2-c|nupumuans-S-un)((S-
bTop-2,3-murunpodenzodypan-4-mn)merni)kapdbamara (80,0 mr, 143 mxmonb, 65,7% BbIXON) B
Buze OesioBaroro TBepaoro Bemectsa. JKXMC [M+1]: 561,6.

'H SAMP (400 MT'n, CDCls) §=8,07 (c, 1H), 7,84 (c, 1H), 7,00 (c, 1H), 6,74-6,65 (m, 1H),
6,64-6,56 (m, 1H), 5,14 (¢, 2H), 4,60 (1, J/=8,8 'y, 2H), 3,95 (c, 3H), 3,42 (¢, 3H), 3,34 (wT, J=38,8
I'n, 2H), 3,14 (c, 3H), 1,43 (c, SH).

B Beicymennyro mmamenem KJIK ¢ 3arpyxeHHbiM mpem-Oytun  (2-umaHo-8-(3-
(mumetmnkapOamonn)-1-merun- | H-mupazon-5S-wn)umunaszo| 1,2-c [nupumunus-5-wn)((S-prop-
2,3-nquruapodenzodypan-4-un)merun)kapdamarom (30,0 mr, 53,5 mxmodb, 1,00 2x6.) nobGaBIsAIOT
muxiopmetas (1,00 mu), 3arem TpudTopmerancynbdonossiii anruapun (30,2 mr, 107 MkMob,
17,7 mxn, 2,00 5kB.). [Tony4ueHHBIH pacTBOp MEpEeMEIINBAIOT NMPH KOMHATHOHN TeMmmeparype B
atMocepe aszora B Tedenne 30 wmH, 3areM n00aBNSOT AMOTHI  2,6-mumeTwi-1,4-
OUTUAPOTINPUANH-3,S-nuKkapOokcunar (54,2 mr, 214 mxmonb, 4,00 9k6.). PeakimoHHYyI0 cMech
NepeMelIBal0OT NP KOMHATHOH TeMmmepatype B TeueHue 2 4. CMech KOHIEHTPHPYIOT C
nonyueHuem ocratka. Ocrarok oummaror npern-TCX (Si0;, muxnopmeran/meranon=10/1) c
nojydeHueM mpem-oytun  (2-unaHo-8-(3-((numernnamuHo)mernn)-1-mermn- 1 H-nupazon-5-
wn)umMuaso| 1,2-cmupumunun-S-un)((5-¢grop-2,3-ngurunpodensodypan-4-un)merin )kapdbamara
(30,0 mr) B Buze cBetno-xkentoro Teepaoro semectsa. JKXMC [M+1]:547,3.

Cmecy mpem-6ytun  (2-unano-8-(3-((aumerninamuno )MeTni)- 1-merun- 1 H-nmupaszon-5-
wn)umunaso| 1,2-clnupumunus-5-un)((5-grop-2,3-guruapodensodypan-4-mwn)merun))kapdamara
(30,0 mr, 54,9 mxmoub, 1,00 sxs.) B TpudTopykcycuoii kuciaore (0,30 M) u quxiaopmerane (1,00
MJI) TIEPEMEIINBAIOT MPH KOMHATHOH TeMmmepatype B TedeHuHe | 4. PeakunMOHHYI CMech
KOHLIEHTPUPYIOT ¢ moiyudeHreM octatka. Ocratok oummaror npen-BOXX (ueirpanbHbie
ycloBHs) ¢ nonydeHueM 8-(3-((qumerninamMuno )Metnn)- 1 -metui- 1 H-nupazon-5-um)-5-(((5-pTop-
2,3-nquruapodensodypan-4-mwn)merua)aMuHo )JuMuaaso| 1,2-clnupumunus-2-kapoonuTpuia (2,50
Mr, 5,46 MkMoIb, 9,96% BbIXON, 97,6% YKCTOTA) B BUAE KENTOrO TBepAOro Bemectsa. KXMC
[M+1]:447,2.

'H SIMP (400 MTI'n, CD30D) 6=8,63 (c, 1H), 7,91 (c, 1H), 6,94-6,83 (m, 1H), 6,67 (an,
J=4,0, 8,8 I'y, 1H), 6,48 (c, 1H), 4,60 (1, J/=8,8 'y, 2H), 3,80 (¢, 3H), 3,56 (c, 2H), 3,40 (1T, J=8,8
I'n, 2H), 2,33 (c, 6H).

IPUMEP 211

5-(((5-¢rop-2,3-gurnapodensodypan-4-un)mernn )aMuHo)-8-( 1 -meTni-3-

((metunamuno)mernn)- 1 H-nupazon-5S-um)umunasof 1,2-c|mupuMunuH-2-kapOOHUTPUT
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K pacTBopy 5-(2-umano-5-(((5-¢pTop-2,3-nuruapodensodypan-4-

WI)MeTHI)aMUuHO)uMua3o[ 1,2-clmupumuaun-8-ni)-N, 1 -numetnn- | H-nupaszon-3-kapbokcamuna
(80,0 mr, 157 mxmods, 1,00 5kB.) B TT'® (1,50 M) nobasnsttoT nu-mpem-oytiunaukapooHat (41,3
mr, 189 mxmosb, 1,20 3xB.) u IMAII (2,06 mr, 16,9 mxmonsb, 0,10 3kB.). CMech epeMenBarOT
npu 60°C B TeueHune 4 4. Peak[MOHHYIO CMeCh KOHLEHTPUPYIOT NPU NOHUKEHHOM JaBJIEHUU C
nojyaeHueM ocratka. OcraTok ouumarT xpoMarorpadueit Ha xojoHke (SiO2, meTponeiiHbIi
s¢up/sTunanerar=3/1-1/1) c MOJyYEeHHUEM mpem-0yTHn (2-unano-8-(1-metmin-3-
(metunkapbamonn)-1H-iupazon-S-mn)umunaszo| 1,2-clnupumunus-S-un)((5-prop-2,3-
ouruapodensodypan-4-un)mermn)kapdamara (50,0 mr, 91,5 mxmons, 58,0% BeIXOm) B BUAE
skenToro Teepaoro Bemiectsa. JKXMC [M+1]:547,2.

B BoicymenHyro muiamereM 10 M KpyriionoHHYHO KonOy noOaBisitoT mpem-0ytun (2-
1nano-8-(1-metun-3-(metunkapdbamonn)- 1 H-mupazon-5-um)umunasol 1,2-c lnupumuaus-5-
un)((5-¢pTop-2,3-nuruapodenzodpypan-4-ma)mernn)kapdamar (25,0 mr, 45,7 mxmods, 1,00 3kB.),
3areM auxyopmerad (1,80 mi) u 2-proprnupunun (9,80 mr, 101 mxmons, 8,67 Mk, 2,21 3kB.).
3artem pactBop oxJjaxnarT a0 -78°C u nepememusaroT B TeueHue 10 mun. K sTomy pactBopy
nobasisitot no karsim THO (27,1 mr, 96,1 mxmoub, 15,9 Mk, 2,10 5KB.), 1 peaKLIMOHHYIO CMECh
nepemelmuBaioT B TedeHue eme 10 muH. PactBop HarpesatoT npu 0°C, U peakIMOHHYIO CMeECh
nepememuBaroT B Tedenne 10 muH. K 3Tromy pactBopy noGassiror no karwisim EtsSiH (11,7 wr,
101 mxmosb, 16,07 Mk, 2,20 3KB.), ¥ PeaKIIHOHHYIO CMeCh NepeMeIINBaIOT B TeueHne 10 MuH.
PacTBOp HarpeBarOT 10 KOMHATHOH TeMIepaTypbl M NepeMelunBaroT B TedeHue 5 4. K cmecu
nobaBsitoT quaTHN 1, 4-nuruapo-2,6-qumetin-3, S-nupunuaaukapookcunar (34,8 wmr, 1372
MKMOJIb, 3,00 3KB.), U JKEITYH CYCIEH3HIO MEPEeMEIINBAIOT B TeUeHHe 12 4 mpu KOMHATHOH
Temneparype. PeakimOHHY0 CMeCh KOHIIEHTPHUPYIOT € TOJIydeHHueM ocTtaTka. OCTaTOK OUMINAIOT
npen-TCX (Si02, muxnopmeran/meraHon=10/1) ¢ moJayd4eHHEM HaCTHYHO YUCTOTO MPOAYKTA.
Jrot npoaykt ounmaroT npen-BIXKX (yenosust HC1) ¢ monyuennem ruppoxnopuaa S-(((5-¢rop-
2,3-nuruapodensodypan-4-un)merui)aMuao)-8-( 1 -mernin-3-((Metunamuno )metnn )- 1 H-
nupazof-S-mn)umunasof 1,2-cjnupumunun-2-kapbonurpuna (2,50 wr, 5,75 wmxmons, 12,6%
BbIXOJ, 99,4% uyucrora) B BUAE OesnoBaToro Teepaoro Bemecrsa. JKXMC [M+1]: 433,2.

'H SIMP (400 MTI'u, CD30D) 6=8,65 (c, 1H), 7,90 (c, 1H), 6,91-6,81 (m, 1H), 6,65 (an,
J=4,0, 8,8 'y, 1H), 6,58 (c, 1H), 4,63-4,54 (m, 2H), 4,26-4,19 (M, 2H), 3,82 (¢, 3H), 3,42-3,35 (m,
2H), 3,32 (c, 2H), 2,77 (c, 3H).

IIPUMEP 212
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8-(3-umano- 1-merun-1H-nupazon-5-mn)-5-(((5-prop-2,3-nuruapodenzodypan-4-

WI)METUIT)aMUHO)UMHa30[ 1,2-c|lmupumuaun-2-kapOoHUTPII
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K pacTBopy 5-[2-umano-5-[(5-¢rop-2,3-aurunpodenzopypan-4-

WI)MEeTUIaMUHO [umunaso| 1,2-cmupumunnn-8-min|-1-mMeTrnnupason-3-kapOOHOBOW ~ KUCJIOTHI
(100 wr, 185 mxmoub, 1,00 3xB.) u xyopuna ammonus (30,0 mr, 561 mMkmosb, 3,04 5kB.) B JIMD
(2,00 M) nobasmsiror IATY (105 mr, 276 mxmons, 1,50 skB.) u AUDA (72,0 mr, 557 MkMob,
97,0 Mk, 3,02 5kB.). CMech mepeMeLnBaoT MPU KOMHATHON TeMriepatype B TeueHue 3 4. Cmech
pazbasisiroT Bopoi (20,0 mut), mpu 3ToM oOpasyeTcst ocaiok. TBepnoe BemecTBO QIIBTPYIOT U
CylLIaT MpHU MOHMKEHHOM AABJICHHH C TMOJYYEHHEM HEOUHINEHHOro Mpoaykra. HeounimeHHbIH
NPOAYKT pacTuparoT ¢ MeraHoioM (10,0 mi) u GunbTpyroT ¢ nomyderueM S-(2-nmano-5-(((5-
¢dTop-2,3-muruapodenzodypan-4-min)MeTnia )aMuHo )Jumuaaszol 1,2-clnupumunus-8-wmn)- 1 -metun-
1H-nmmpazon-3-kapOokcamunaa (44 Mr) B BHJIE JKEJITOTO TBEPIOTO BEIIECTBA, KOTOPOE MPUMEHSIOT
Ha cieayromei cranuu 6e3 nanapaeimel ounctku. XKX-MC [M+1]: 433,1.

K cMecu 5-(2-unano-5-(((5-¢pTop-2,3-nuruapodenzodypan-4-
WI)MeTUI)aMuHO)UMHa30[ 1,2-clmupumuaun-8-un)-1-merun- 1 H-nupason-3-kapbokcamuna
(44,0 mr, 102 mxmoib, 1,00 3kB.), TOA (206 wmr, 2,04 mmonb, 283 mki, 20,05kB.) B 6€3BOTHOM
TI'® (0,50 mn) nobasmsiror TOYK (192 mr, 916 mxmons, 127 mxi, 9,00 5kB.) npu 0°C mpu
nepememuBanuy. IlomydeHHyr0 CMecb HarpeBalOT O KOMHATHOHW TeMmImepaTrypbl H
MepeMEeIINBAIOT B TeueHHe 12 4. PeaklMOHHYI0 CMECh KOHLIEHTPUPYIOT C MOJYYEHUEM OCTaTKa.
Ocrarok oummaror mpen-TCX (SiOz, nerponetinbiii >¢up/sTunauerar=1/1). IonyueHHbIH
MPOAYKT CHOBA O4MINAIOT npern-BOYKX (ycnoBus XJI0pUCTOBOAOPOIHOM KUCIIOTHI) C MOJTYYEHHEM
8-(3-umano- 1-merun- 1H-nupazon-5-mn)-5-(((5-prop-2,3-nuruapodensodypan-4-
WI)MeTHT)aMuHO)UMHa30[ 1,2-clmupumuaun-2-kapobonurpuna (6,10 mr, 14,6 mxmons, 14,4%
BbIXOJ, 99,3% uucrora) B BUe Oesoro TBepAoro emecta. JKX-MC [M+1]: 415,2.

'H AMP (400 MI', CDs0D) §=8,63 (c, 1H), 7,93 (c, 1H), 7,34 (c, 1H), 6,97 (c, 1H), 6,85
(T, J=9,6 I'y, 1H), 6,65 (an, J=3,6, 8,8 I'y, 1H), 4,76 (c, 2H), 4,58 (T, J/=8,8 'y, 2H), 3,89 (c, 3H),
3,39 (wr, J=8,8 I'ry, 2H).

INPUMEPHI 213 u 214

5-(((5-¢prop-2,3-gurnapodensodypan-4-mi)MeTHIT )aMHHO )-8-(2-MeTHII-4-(TTUPPOTTH IUH-

2-um)pennn)umunaszo| 1,2-clnupumunus-2-kapOOHUTPII
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Cwmech  8-Opom-5-(((5-¢prop-2,3-aurunpodensodypan-4-min)MeTun)aMuHO )uMuaasol 1,2-
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c]mupumuans-2-kapborurpuna (255 mr, 657 mxmonb, 1,00 3kB.), mpem-0ytun 2-[3-meTnn-4-
(4,4,5,5-Terpamerni-1,3,2-nuokcadoposnan-2-min)p e |nupponuans- | -kapOokcunara (280 wr,
723 mxmods, 1,10 3xB.), Pd(Dppf)Clz (48,1 wmr, 65,7 mkmons, 0,10 3kB.) u OukapOoHaTa HATPUs
(166 mr, 1,97 mmonb, 76,7 Mk, 3,00 3kxB.) B nuokcane (3,00 i) u Boze (0,60 mut) mpomyBaroT
a30TOM U 3aTeM nepememnBaroT npu 95°C B Teuenne 2 4. Cmech QUIBTPYIOT U KOHLEHTPUPYIOT
NPU TIOHI)KEHHOM JaBlieHWH ¢ mosydeHneM ocrtatka. Ocrtarok oummaroT mnpen-1CX (SiOg,
nerpodeinsiii s¢up/strnanerar=1/1) ¢ nonyuennem mpem-0ytun 2-(4-(2-umano-5-(((5-¢rop-
2,3-nguruapodensodypan-4-un)Merua)aMiuHo )uMuaaso| 1,2-clmupumunus-8-mn)-3-
MeTuIheHIT)pponuanH-1-kapookcunara (160 mr, 38,7% Beixox, 90,4% uucrora) B BHIE
JKEJITOrO TBEPAOTO BELIECTBA.

'H SIMP (400 MI'u, CD;0D) §=8,61 (c, 1H), 7,69 (c, 1H), 7,26 (wn, J=7,6 T'u, 1H), 7,15
(c, 1H), 7,10 (g, J=7,6 I'y, 1H), 6,92-6,84 (m, 1H), 6,70-6,62 (m, 1H), 4,82-4,75 (m, 1H), 4,62-
4,56 (m, 4H), 3,65-3,60 (m, 2H), 3,39 (T, J=8,8 I'ny, 2H), 2,40 (1uc, 1H), 2,20 (c, 3H), 2,0-1,80 (M,
3H), 1,49 (wc, 3H), 1,31-1,23 (m, 6H).

Paznenenne  xmpampHoint  CXKX  mpem-Oytun  2-(4-(2-umano-5-(((5-¢rop-2,3-
auruapodeH30hypaH-4-1i )MeTHI )JaMUHO )uMuaasol 1,2-c lnupumuana-8-m)-3-
METUI(EHIT)TUPPOSTUINH- | -KapOOKCHIaTa JaeT SHAHTHOMEPHO YHCThIE TMPOMEKYTOUYHbBIE
coenuHenus A u B.

K pacteopy A wimu B (60,0 mr, 105 mxmonb, 1,00 sx6.) nobasmsiror TOK (2,31 1, 20,3
MMoJtb, 1,50 mit, 192 2x6.). Cmech nepemMeInnBaroT Ipyu KOMHATHOH Temrepatype B TeueHue 0,5
4. PeakunoHHYI0 cMech (UIBTPYIOT U KOHLEHTPUPYIOT TNPH TOHIKEHHOM JaBJICHHH C
nonyyenuem ocratka. Ocrarok oummaror npern-TCX (Si0», muxnopmeran/meranon=10/1) c
MOJIly4YEHUEM 5-(((5-¢prop-2,3-guruapodenzodypan-4-min)MeTHI)aMUHO )-8-(2-MeTHII-4-
(mupponunun-2-un)permwn)umunasof 1,2-c JnupuMuauH-2-kapOoOHUTPHIIA.

INPUMEP 213: (18,06 mr, 34,6% Bbixon, 94,6% wuucrora), XKXMC [M+1]: 469,1,
(Amycoat 50x4,6 mm B.1., 3 MkM;, 30% MeOH (0,05% JI23A) B CO2; 3 ma/muH, t,=1,32 muH).

'H AAMP (400 MI', CDs0D) §=8,60 (c, 1H), 7,68 (c, 1H), 7,35 (c, 1H), 7,28 (c, 2H), 6,85
(t, J=9,2 T'y, 1H), 6,64 (nn, J=4,0, 8,8 I'y, 1H), 4,81 (c, 2H), 4,57 (T, J=8,8 I'y, 2H), 4,20 (ax,
J=7,2, 8,8 I'y, 1H), 3,40-3,35 (M, 2H), 3,29-3,24 (m, 1H), 3,11-3,03 (m, 1H), 2,37-2,26 (m, 1H),
2,19 (c, 3H), 2,09-1,95 (m, 2H), 1,94-1,82 (m, 1H).
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INPUMEP 214: (18,1 mr, 35,7 mxmounb, 33,8% Beixon, 92,4% uucrota), XKXMC [M+1]:
469,1, (Amycoat 50x4,6 mm B.11., 3 MkM; 30% MeOH (0,05% A2A) B CO»; 3 mu/muH, t=3,22

'H AMP (400 MTI'u, CD30D) 6=8,61 (c, 1H), 7,69 (c, 1H), 7,38 (¢, 1H), 7,32 (1, J=0,8 'L,
2H), 6,89-6,82 (m, 1H), 6,64 (o, /=4,0, 8,8 I'u, 1H), 4,81 (c, 2H), 4,58 (T, /=8,8 I'ry, 2H), 4,42-
4,36 (m, 1H), 3,40-3,35 (m, 2H), 3,27-3,20 (m, 1H), 2,45-2,35 (m, 1H), 2,21 (¢, 3H), 2,19-2,12 (m,
1H), 2,11-1,98 (m, 2H).

INPUMEP 215

5-(2-unano-5-(((5-pTop-2,3-nuruapodensodypan-4-un)MeTna)aMuHo )umuaasolf 1,2-

c|mupuMuINH-8-1IT)TKOIMHOBAsT KUCJIOTA
1 COt-Bu COH
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Cwmecp  8-Opom-5-(((5-¢prop-2,3-aurnapodensodypan-4-mn)MeTin)aMuHo )uMuaasol 1,2-
c]mupumunns-2-kapborurpuna (39,0 mr, 100 mkmonb, 1,00 skB.), mpem-0ytun 5-(4,4,5,5-
TeTpameTui-1,3,2-nuokcaboponan-2-uia)nupuans-2-kapookcunara (73,6 mr, 121 mxmons, 1,20
9k8.), bukapbonara Hatpus (25,3 mr, 301 mxmons, 3,00 sks.) u Pd(Dppf)Clz (7,35 wmr, 10,1
MkMoub, 0,10 2x6.) B muokcane (1,00 mi) u Boze (0,20 Mi1) MponyBarOT a30TOM U NEPEMELINBAIOT
npu 95°C B Teyenue 2 4. Cmech QUIBTPYIOT M KOHLEHTPUPYIOT MPU MOHIKEHHOM AABJICHUM.
Ocrarok ounmaror npen-TCX (SiOz, mnuxnaopmeran/merwnoseiii cupt=10/1) ¢ monmy4yeHuem
mpem-0y T 5-(2-unano-5-(((5-¢pTop-2,3-nuruapodbenzodpypan-4-
WI)MeTUI)aMuHO)uMua3o[ 1,2-clmupumuaun-8-uin)nukonunara (50,0 mr, 60,0 mxmoib, 59,8%
BbIxOJ, 58,4% uyucTora) B BUIE *KeaToro Teepaoro Bemecrra. JKX-MC [M+1]: 487 4.

'H AMP (400 MI', IMCO-ds) 6=9,30 (n, J=1,6 T, 1H), 8,97 (¢, 1H), 8,77 (1, J=5,2 T'1y,
1H), 8,63 (nn, J=2,4, 8,0 I'y, 1H), 8,68-8,59 (M, 1H), 8,36 (¢, 1H), 8,09 (», /=8,0 I'y, 1H), 6,99-
6,92 (M, 1H), 6,71 (an, J=4,0, 8,8 I'n, 1H), 4,77 (wpn, J=4,4 T'u, 2H), 4,55 (T, J=8,8 'y, 2H),
3,31-3,29 (m, 2H), 1,59 (¢, 9H).

Cwmech mpem-0y i 5-(2-unano-5-(((5-prop-2,3-nuruapodensodypan-4-
WwI)MeTHI)aMuHO)UMHa30[ 1,2-clmupumuaun-8-un)mukonusara (50,0 mr, 103 mxmons, 1,00
9KB.) U TPUPTOPYKCYCHOM KUCIOTHI (3,85 1, 33,8 Mmoub, 2,50 mut, 329 sxs.) B nuxsopmerane (0,50
i) nepememmBaroT npu 25°C B teuenne 2 4. Cmech (QUIBTPYIOT M KOHLEHTPHPYIOT NPHU
NOHMKEHHOM JaBJIEHHU C rosydeHneM octatka. Ocratok oummarot npen-BOXX (ocHoBHbIE
yCIIOBWS) c MOJIy4YE€HUEM 5-(2-mano-5-(((5-¢prop-2,3-nurunpodbenzodpypan-4-
WI)METUIT)aMUHO)UMHa30[ 1,2-clmupumMuaus-8-un)nukonnHoBoit  kucinotel (6,73 wmr, 154

MKMOJIb, 15,0% BbxOH, 98,4% uncrora)s Bume xentoro teepaoro emectBa. KX-MC [M+1]:
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4313.

'H SIMP (400 MI'wy, IMCO-ds) §=9,25 (wc, 1H), 8,98 (c, 1H), 8,48 (wz, J=9,6 T'n, 1H),
8,27 (wc, 1H), 8,05 (wy, J=8,4 I'n, 1H), 7,01-6,92 (m, 1H), 6,71 (nn, J=4,0, 8,8 T'w, 1H), 4,77 (c,
2H), 4,55 (t, J=8,8 T'y, 2H), 3,26-3,24 (v, 2H).

IMPUMEP 216

8-(2-((mmeTHIaMuHO )METHI )T pUMHUIUH-S5-1)-5-(((5-rop-2,3-nuruapodbensodypan-

4-pn)MeTHI )aMIHO )uMuas3ol 1 ,2—C]I'II/IpI/IMI/II[I/IH-2 KapOOHUTPHI
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pactBopy  mpem-0ytun  ((5-(2-umano-5-(((5-pTop-2,3-nuruapodensodypan-4-
I/IJ'I)MeTI/IJ'I)aMI/IHO)I/IMI/IJ:[aBO[ 1,2-c|nupumMuauH-8-nn)mupuMuanH-2-wi)Metwn)kapoamara (90,0
mr, 156 mxmonsb, 1,00 sx6.) B JIXM (2,00 M) nobasmsitor TOK (890 mr, 7,81 mmos, 578 Mk,
50,0 2x6.). Cmech mnepeMeInnBalOT MPU KOMHATHOH TeMiiepaType B TedeHHe | 4, 3aTeMm
KOHLIEHTPUPYIOT TPH TOHM)KEHHOM JaBieHHU. OCTaToOK pa30aBisAlOT HACHIIEHHBIM BOIHBIM
pactBopoM  OukapOoHaTta HaTpus W 3areM  (QUIBTPYIOT C  MOJydeHueMm  8-[2-
(amuHOMeTHN ) TUPUMHUIUH-5-U1]-5-[(5-prop-2,3-auruapodbensopypan-4-
WIT)MeTHIIaMUHO [uMuaaso| 1,2-clmupumunun-2-kapoonurpuna (75,0 mr, 147 mxmons, 93,9%
BbIx01, 81,4% uncrora) B BUAe puoneroBoro teepaoro Beuiectsa. JKXMC [M+1]: 417,0.

K pactBopy 8-[2-(amuHOMeTHI)TUpUMUIUH-5-11]-5-[(5-pTop-2,3-auruapodbenzopypan-
4-un)metunamMuHo JuMuaasol 1,2-¢nupumunnn-2-kapoorurpua (65,0 mr, 127 Mkmonsb, 1 9x6.) B
MeOH (0,60 mun) nobasnsitor mapadopmanbaerun (11,5 mr, 381 mxmonsb, 10,5 mki, 3,00 9x6.) u
CH3;COOH (1 xamumo). Cmech nepemernusatot npu 60°C B Teyerne 1 4 1 3aTeM OXJIAKIAIOT JI0
KOMHaTHOU Temmiepatypsl. K nonydennoit cmecu nobasisitor NaBH3CN (24,0 mr, 381 Mkmoub,
3,00 oxs.). Uepes 1 14 cmech GUIBTPYIOT M KOHLEHTPUPYIOT B BAKyyMe C TIOJYYEHHUEM OCTaTKa.
Ocratok  ounmmaror mnpen-BOXKX  (ocHOBHBIE  ycnoBHs) € monydeHuem — 8-(2-
((nMMeTHITAMUHO )METHIT )TUpUMUAHH- S -11)-5-(((5-rop-2,3 -auruapodensopypan-4-
WwI)MeTHI)aMuHO)uMua3o[ 1,2-clmupumuaun-2-kapobonurpuna (2,16 mr, 4,19 mxmons, 3,3%
BbIXOJ, 86,3% uncrora) B BUne xkentoi kamenu. JKXMC [M+1]: 445,1.

'H AAMP (400 MT'u, JIMCO-ds) 6=9,36 (c, 2H), 8,97 (c, 1H), 8,75 (uic, 1H), 8,32 (c, 1H),
6,96 (1, J/=8,8 I'y, 1H), 6,71 (nn, J=4,0, 8,8 I'y, 1H), 4,76 (wuc, 2H), 4,55 (T, J=8,8 I'y, 2H), 3,70
(c, 2H), 3,31-3,28 (m, 2H), 2,28 (c, 6H).

IIPUMEP 217

8-(3-(2-(numernnamuno )sTrn)perun)-5-(((5-dprop-2,3-nuruapodbenzodpypan-4-
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WI)METUIT)aMUHO)UMHa30[ 1,2-c|mupumuaun-2-kapOoHUTPIIT
|
1. OH

N\
Br
B(OH)»
N "X N N
NC
NYN 2. MsCl _<\/N N
N 3. MeNH Y

HN
© o
Cwmech  8-Opom-5-(((5-¢prop-2,3-aurunpodensodypan-4-mi)MeTun)aMuHO )uMuaasol 1,2-
129  MKMOIb, 1,00  9xks.), [3-(2-
ruApOKCUATII )beHm |0oporoBol kuciotel (32,1 mr, 193 mxmonb, 1,50 sxs.), OukapOonarta

Hatpus (32,5 mr, 386 mMkmods, 3,00 oxe.) u Pd(Dppf)Clz (9,42 wmr, 12,9 mxmons, 0,10 9xs.) B

nrokcane (2,00 mur) u Boxe (0,40 mut) mponyBarOT a30TOM | 3aTeM nepemernrsaroT npu 100°C B

c]mupumuans-2-kapbonurpmwia (50,0  wmr

2

tedeHue 2 4. Cmech QUIBTPYIOT M KOHLEHTPUPYIOT NMPH TMOHWKEHHOM aasiieHHH. OCTaTok
ounmarotr npen-1CX  (muxnopmeran/metanon=10/1) ¢ mnonyuenuem  S-(((5-¢pTop-2,3-
auruapodeH3odypaH-4-1i)MeTHI )JaMuHO)-8-(3-(2-ruppokcry T dernn)umunasof 1,2-

¢ |mupumuana-2-kapoorutpuia (38,0 mr, 87,6 mkmonb, 68,0% Beixon, 99,0% uucrora) B BUAE
skenToro Teepaoro Bemectsa. JKX-MC [M+1]: 430,2.

'H SIMP (400 MI'u, CDCl3) §=7,97 (c, 1H), 7,90 (¢, 1H), 7,74 (wuc, 2H), 7,44 (T, J=8,0 T'w,
1H), 7,30-7,28 (m, 1H), 6,87 (1, J/=9,6 I'y, 1H), 6,69 (nn, J/=4,0, 8,4 'y, 1H), 5,43 (c, 1H), 4,84 (x,
J=5,6 I', 2H), 4,65 (1, J=8,8 I'yy, 2H), 3,94 (T, J=6,4 I', 2H), 3,44 (T, J=8,8 I'y, 2H), 2,97 (T,
J=6,4T1, 2H).

Cwmech 5-(((5-pTop-2,3-nurunpobensodypan-4-ui)MeT ) aMuHo)-8-(3-(2-
ruApoKcUd T )beHmn ) umMunasof 1,2-clmupumuaun-2-kapoonurpuna (30,0 mr, 69,9 mxmons, 1,00
9ks.), mesmixyopuaa (16,0 mr, 140 mxmonb, 10,8 Mk, 2,00 oxs.) u TpusyTHIamuna (28,3 mr, 279
MKMOJIb, 38,9 mki1, 4,00 2x6.) B nuxyopmetane (1,00 mu) nepememmnBarot npu 0°C B TeueHue .
CMmech KOHLEHTPUPYIOT MPU MOHMKEHHOM IAaBJICHUH C TMOJy4YeHHeM MeTaHcysbpoHata 3-(2-
nano-5-(((5-¢rop-2,3-nurunpodenzodypan-4-mn)mMetmn)aMuHo )uMuaaso[ 1,2-¢lnupumMuas-8-
wi)penstmna (20,0 mr, 39,4 MKMONB) B BHAE JKEITOrO Macjia, KOTOPBIH NPUMEHSIOT Ha
cnenyromeii cranuu 6e3 ouuctku. JKX-MC [M+1]: 508,3.

Cwmech MeTaHCYJIb(pOHATA 3-(2-unano-5-(((5-¢pTop-2,3-nurunpodbensodypan-4-
WI)MeTHI)aMuHO)uMHa30[ 1,2-clmupumunun-8-un)denstuna (20,0 mr, 39,4 mxmons, 1,00 9xs.),
numetmnamuHa (1,00M B TT'®, 394 mxi, 10,0 sx6.) u quuszonpomwnTmwiamuna (15,3 mr, 118
MKMoIb, 20,6 Mk, 3,00 2x6.) B numermindopmamuze (0,50 mMir) mepeMernBaroT NP KOMHATHON
TeMIlepaType B TeUeHue 2 4, 3aTeM KOHLIEHTPUPYIOT B BakyyMe. Ocratok ouniiaroT npen-B2OXX
(ocHOBHBIE ycnoBmsl) ¢ mnodydeHueMm 8-(3-(2-(mumermnamuno)sTHN)bermn)-5-(((5-¢pTop-2,3-
auruapodeH3odypaH-4-ui)MeTH )JaMuHO )uMuaasol 1,2-clnupumuana-2-kapoorurpuna (5,94 mr,
12,9 mxmoub, 32,8% Bbixon, 99,2% uucrora) B Buae Oenoro teepaoro Bemectsa. JKX-MC [M+1]:
457,1.

'H AMP (400 MI'u, IMCO-ds) 5=8,93 (c, 1H), 8,49 (1, J=5,6 T'n, 1H), 8,07 (c, 1H), 7,82-
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7,76 (m, 2H), 7,36 (1, J=7,6 I'y, 1H), 7,22 (7, J=8,0 'y, 1H), 6,98-6,91 (M, 1H), 6,70 (nx, J=4,0,
8,81y, 1H), 4,73 (n, J/=4,4 'y, 2H), 4,55 (T, /=8,8 'y, 2H), 3,35-3,33 (™, 2H), 3,28 (1uc, 2H), 2,78
(T, J=7,6 I'n, 2H), 2,22 (1uc, 6H).

MNPUMEP 218

5-(((5-¢Top-2,3-puruapodenzodypan-4-mwi)MeTnn )JaMuHo)-8-(2-okco-1,2-

AUTUAPONUPUANH-4- I/IJ'I)I/IMI/I):[a?;O [1,2-c HI/IpI/IMI/I):[I/IH-Z -kapOoHUTpMI

o
X Py HCI
N ¥ N N ¥ N
Hﬁs 63
o
Cwmech 5-[(5-¢rop-2,3-nurunpodberzodypan-4-mn)MeTrnaMuHo |-8-(2-meTokcu-4-

nupuann)umMuaasol 1,2-clmupumuans-2-kapoonurpuna (55,0 mr, 125 mxmonb, 1,00 3kB.) u
ruapoxiopuna mupuauna (71,5 mr, 619 mxmons, 4,93 skB.) HarpesatoT npu 130°C B Teuenue 0,5
4. Peakumonnyro cmech pazdasisitot Bogoi (10,0 mut) u akcTparupyroT stuianerarom (10,0 v x
2). OObenuHEHHbI OPraHWYECKHI CJIOM KOHLEHTPUPYIOT IPH TOHWKEHHOM [aBJIEHHUU C
nojydeHueM ocrarka. OCTaTOK pacTHpArOT ¢ METAHOJOM M (puibTpyroT ¢ nonydenuem S-(((5-
¢dTop-2,3-muruapodenzodypan-4-mn)MeTnia )aMuHo )-8-(2-okco- 1,2-guruaponu puaua-4-
winumuaaso| 1,2-cloupumunnn-2-kapoounurpuna (14,2 mr, 33,9 mxmons, 27,0% Bbixon, 96,1%
9yiCcTOTa) B BHAE Oenosaroro Tepaoro semectsa. JKXMC [M+1]: 403,1.

'H SAMP (400 MI'u, IMCO-d6) §=11,47 (c, 1H), 8,94 (c, 1H), 8,76 (c, 1H), 8,30 (c, 1H),
7,39 (n, J=6,8 I', 1H), 7,25 (1, J=1,6 I'y, 1H), 6,95 (1, /=9,6 I'y, 1H), 6,83 (an, J=1,6, 7,2 I'y,
1H), 6,70 (nn, J=4,0, 8,8 T'u, 1H), 4,74 (c, 2H), 4,54 (1, J=8,8 'y, 2H), 3,31-3,27 (m, 2H).

ITPUMEPBHI 219-228 nonydaroT mo MeTOAUKE, ONUCAHHON BbIlle B npumepe 87 U C

NPUMEHEHUEM OOIUX CXeM PeaKIUil U MPOMEKYTOYHBIX COSTUHEHNUHN, OMMCAHHBIX 3/1€Ch.

Taéauua 12
Ip. Crpykrypa H AMP
Ne

219 N 'H AMP (400 MI'u, IMCO-ds) 5=8,93
(c, 1H), 8,54 (uwc, 1H), 8,08-8,01 (m,
1H), 7,90-7,82 (m, 2H), 7,47-7,21 (m,
Z /\N)_CN 2H), 6,94 (T, J=9,2 ', 1H), 6,70 (ax,
NE/I_{N J=4,0, 8,8 'y, 1H), 4,72 (c, 2H), 4,54 (T,
F J=8,8 I'y, 2H), 4,05 (1, /=8,0 I'y, 1H),
@é/ 3,31-3,28 (m, 3H), 3,10-2,98 (m, 1H),
(S)-5-(((5-¢prop-2,3-nguruapodensodypan- | 2,93-2,83 (m, 1H), 2,18-2,05 (m, 1H),
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4-nm)meTnn )aMuHo)-8-(4-(mupponuauH-2-

win)pernn)umuaasol 1,2-c lrupumuans-2-

1,86-1,69 (v, 2H), 1,58-1,43 (m, 1H).
HXMC [M+1]: 455,3.

KapOOHHUTPHIT
220 'H SAIMP (400 MI', CD30D) § u./mH.
8,62 (c, 1H), 8,02 (¢, 1H), 7,90 (&, J=8,4
I'u, 2H), 7,51 (n, J=8,4 'y, 2H), 6,91-
6,83 (m, 1H), 6,66 (w1, J=4.0, 8,8 T,
T 1H), 4,84 (c, 2H), 4,59 (1, J=8,8 Iy,
. 2H), 4,28 (1, J=8,4 T'u, 1H), 3,38 (,
{;(5/ J=8,8 ', 2H), 3,31-3,27 (m, 1H), 3,16-
(R)-5-(((5-pTop-2,3-nuruapodensodypan- | 3,08 (M, 1H), 2,42-2.30 (M, 1H), 2,16-
4-un)metun )aMuHo)-8-(4-(mupponuaun-2- | 2,00 (m, 2H), 1,99-1,86 (M, 1H).
win)penun)umunaszol 1,2-cJmupumuann-2- | XKKXMC [M+1]: 455,3.
KapOOHHUTPHIT
221 N TH SIMP (400 MI'y, AMCO-de) 5=8,94
(we, 1H), 8,50 (e, 1H), 8,07 (¢, 1H),
7,91 (n, J=8,0 T, 2H), 7,46 (z, J=8,0
Ni N/\N/fCN I'y, 2H), 6,95 (1, J/=10,0 Ty, 1H), 6,71
)s (1, J=4,0, 8,8 T'w, 1H), 4,74 (c, 2H),
F 4,55 (1, J=8,8 Ty, 2H), 3,90 (t, J=8,0
o I'u, 1H), 3,31-3,30 (M, 2H), 2,86-2,76
5-(((5-¢rop-2,3-muruapobensodypan-4- | (M, 1H), 2,53-2,52 (m, 1H), 2,32-2,26
wi)MeTua)aMuHo)-8-(4-(1-metunazerunun- | (M, 1H), 2,25 (¢, 3H), 2,03-1,92 (m, 1H).
2-un)penmn)umunazof 1,2-cJmupumuaun-2- | KX-MC [M-1]: 453,3.
KapOOHHUTPHIT
222 o TH SIMP (400 ML, AMCO-de) 5=8,04
HN (c, 1H), 8,51 (wc, 1H), 8,43 (c, 1H),
8.11 (c, 1H), 7,99 (m, J=8,4 'y, 2H),
7,46 (n, J=8,4 T', 2H), 7,01-6,92 (m,
N;N:N/)—CN 1H), 6,71 (un, J=4,0, 8,8 T'y, 1H), 4,74

5-(((5-¢rop-2,3-aurunpodenzodypan-4-

WIT)METUIT)aMHHO)-8-(4-(4-0kcoa3eTuun-2-

(wc, 2H), 4,71 (n, J=2,4, 5,2 Ty, 1H),
4,55 (1, J=8,8 T, 2H), 3,41-3,37 (m,
1H), 3,31-3,26 (v, 2H), 2,72 (nz, J=1,6,
14,8 T'w, 1H).

HXMC [M+1]: 455,2.
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win)pernn)nmuaasol 1,2-c lrupumuans-2-

KapOOHHUTPHIT
223 |\|1 'H AMP (400 MI'u, IMCO-ds) 5=8,92
- (c, 1H), 8,43 (c, 1H), 7,69 (c, 1H), 7,26-
7,19 (m, 2H), 7,16(n, J=8,0 I'y, 1H),
- N/\N/)_CN 7,00-6,91 (m, 1H), 6,71 (an, J=4,0, 8,8
b ?:H I'u, 1H), 4,53 (n, J/=10,0 I'y, 1H), 3,39
D\> ° T F (c, 2H), 3,38-3,36 (M, 1H), 2,18 (¢, 6H),
° o 2,15 (c, 3H).
8-(4-((muMeTHIAMUHO)METHIT)-2- KXMC [M+1]:461,4.
metuidenn)S-(((S-¢pTop-2,3-
auruapodensodypan-4-un-2,3-d>)MeTn-
d>)ammuHo)umuaasol 1,2-c lnupumMuana-2-
KapOOHHUTPHIT
224 N—N 'H AMP (400 MT'u, IMCO-ds) 8=8,93
NCJ(\ﬁr (c, 1H), 8,64-8,56 (M, 2H), 8,20 (c, 1H),
N/\ N/Ij CN 6,94 (1, J/=9,2 'y, 1H), 6,70 (an, J=3,6,
NH 8,4 I'y, 1H), 4,73 (uwc, 2H), 4,53 (r,
(ti/j/" J=8,8 I'y, 2H), 4,03 (c, 3H), 3,29-3,24
o (M, 2H).
8-(3-umnano-1-merun-1H-nupazon-4-un)-5- | spexxMc [M+1]:414.9.
(((5-dprop-2,3-guruapodensodypan-4-
WIT)METUJ)aMUHO )uMuaasol 1,2-
C]l'II/IpI/IMI/II[I/IH-Z-Kap6OHI/ITpI/IJ'I
225 'H AIMP (400 MI'u, CDs0D) 6=8,63 (c,

%
&

5-(((5-¢rop-2,3-nurunpodenzodypan-4-
WIT)METUIT)aMHUHO)-8-(4-(Mopdonun-3-

win)pernn)umuaasol 1,2-c lrupumuans-2-

1H), 8,12-7,99 (m, 3H), 7,59 (wuz, J=8,2
Ty, 2H), 6,87 (wr, J=9,2 T, 1H), 6,66
(nn, J=3,6, 8,4 T, 1H), 4,85-4,83 (m,
2H), 4,65-4,53 (m, 3H), 4,24-4,11 (m,
2H), 4,04-3,84 (m, 2H), 3,52-3,43 (m,
2H), 3,38 (wr, J=8,8 I'y, 2H).

HXMC [M+1]: 471,3.
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KapOOHHUTPHIT
226 HN TH SIMP (400 MI'n, CDCl3) 5=7,95 (c,
1H), 7,87 (c, 1H), 7,85-7,81 (v, 2H),
7,51-7,48 (v, 2H), 6,88-6,82 (v, 1H),
N/\ N’\N/)_CN 6,68 (nn, J=8,7, 4,0 I'y, 1H), 5,48-5,40
11:-1 (M, 1H), 5,03-4,98 (M, 1H), 4,85-4,79
: f F (M, 2H), 4,67-4,60 (v, 2H), 3,81-3,73
o (v, 1H), 3,46-3,39 (v, 3H), 2,65-2,56
8-(4-(azetunun-2-mn)pennn)-5-(((5-grop- | (m, 1H), 2,47-2,35 (m, 1H).
2,3-nurunpodensodypan-4- KXMC [M-1]: 439,3.
WIT)METUI)aMUHO )uMuaasolf 1,2-
c]nupuMHINH-2-KapOOHUTPUIT
227 o TH SIMP (400 MT "1, AMCO-de) 6=8,94
- (c, 1H), 8,50 (wc, 1H), 8,09 (c, 1H),
7,92 (n, J=8,3 T'u, 2H), 7,44 (n, J=8,2
NN Iy, 2H), 6,99-6,93 (v, 1H), 6,74-6,68
Nﬁ/“‘f - (M, 1H), 4,76-4,72 (m, 2H), 4,58-4,52
NHF (v, 2H), 3,87-3,82 (v, 1H), 3,68-3,60
$ (v, 2H), 3,31-3,23 (v, 3H), 3,10-3,05
5-(((5-¢prop-2,3-murunpobdenzodypan-4- (v, 1H), 2,87-2,82 (w, 1H), 2,35-2,26
YUT)METHJT)aMHUHO )-8-(4-(4- (v, 1H), 2,02 (¢, 3H).
MeTUIMOPHOIHH-3- KXMC [M+1]: 4855
wi)pernn)umuaasof 1,2-c lnupumuans-2-
KapOOHHUTPHIT
228 TH SIMP (400 MT "1y, IMCO-de) 6=8,81

8-(1,3-gumerni-1H-nmupasomn-5-nm)-5-(((5-
¢ropbenso[d][1,3]anokcon-4-
WIT)METUI)aMUHO )uMuaasof 1,2-

¢ |mupuMuINH-2-KapOOHHUTPHIT

(c, 1H), 7,81 (c, 1H), 6,91-6,85 (m, 1H),
6,72-6,65 (m, 1H), 6,21 (¢, 1H), 6,06 (c,
2H), 4,71 (c, 2H), 3,67 (c, 3H), 2,18 (c,
3H).

HKXMC [M+1]: 4063

IHPUMEP 229
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5-(((5-¢rop-2,3-gurnapodensodypan-4-mun)mernn )aMuHo)-8-( 1 -meTnin-3-(4-

MeTuianunepasus- 1 -kapoonun)- | H-nupazon-5-un)umunaso| 1,2-clnupumuauH-2-kapOOHUTPII

K pacTBopy 5-[2-umano-5-[(5-¢rop-2,3-aurunpodenzopypan-4-
WI)MeTUIaMUHO [umunasol 1,2-cmupumunnn-8-min|-1-mMeTrnnupason-3-kapOOHOBOH ~ KUCJIOTHI
(40,0 mr, 92,3 Mxmodb, 1,00 5kB.) u 1-metunnumnepasuna (20,4 mxi, 184 mxmons, 1,99 3kB.) B
JIM® (1,00 M) nobasmsiror FATY (66,4 mr, 139 mxmons, 1,50 3xB.) u [IUDA (48,5 mxn, 279
MKMOIb, 3,02 5kB.). PeakrioHHyto cMech nepememnBaroT rpu 25°C B Teuenne 1 4 u 3aTeM racsit
nobasnenneM Boasl (30,0 mir) mpu 25°C. Boanblii cnoli pazdasnstoT stunaneratoM (50,0 mi), B
3TO BpeMsi o0pasyercs ocaiok. Teepaoe BeImecTBo OTGMIBTPOBBIBAIOT U CYIIAT PU MOHWKEHHOM
nasneHnu ¢ nony4denueM S-(((5-¢rop-2,3-aurunpodbenszodypan-4-mn)MeTin)aMuHo)-8-( 1-meTni-
3-(4-metunnunepasus- 1 -kapoonmnn)- |H-mupazon-5-um)umunasol 1,2-¢ jrupumuans-2-
kapbonuTpmia (24,5 mr, 45,8 mxmorb, 49,6% Beixon, 96,4% vucrora) B BUne O€JI0r0 TBEPIOTO
Bemecta. JKXMC [M+1]:516,3.

'H AMP (400 MI'u, IMCO-ds) 5=8,95 (c, 1H), 8,73 (1, J=5,2 T'n, 1H), 7,96 (c, 1H), 7,03-
6,88 (m, 1H), 6,75 (c, 1H), 6,72 (nn, J=4,0, 8,8 'y, 1H), 4,74 (n, J/=4,8 'y, 2H), 4,56 (1, J/=8,8 I'Ly,
2H), 3,97 (¢, 2H), 3,82 (¢, 3H), 3,63 (¢, 2H), 3,35-3,32 (M, 2H), 2,53-2,50 (m, 2H), 2,35-2,33 (™,
2H), 2,21 (¢, 3H).

MMPUMEP 230

8-(1-(2-(numernnamuno )3t )- | H-mupazon-5-um)-5-(((5-prop-2,3-muruapodenzodypas-
4-unm)metun ) aMuHo )umuaasol 1,2-c|mupuMuauH-2-kapOoHUTPUIT
I
N

I o \_ NN\/\ N\/
Nc~<:N /\N
e

B 2. ToK HN
o o

K pactBopy mpem-Oyrun (E)-(2-unano-8-(3-(aumeTriaMuHO)akpuaowt)umMunasol 1,2-

-~

c]mupumunus-S-un)((5-¢prop-2,3-nurunpodbenzodypan-4-mwn)merun)kapdbamara (13,0 mr, 25,0
MKMOJIb, 1,00 3kB.) B 3Tanose (2,00 mu) nodasisitot 2-ruapasuno-V, N-mumermmranamud-HCI
(14,0 mr, 99,9 mxmonb, 4,00 3KB.), peakIUOHHYIO cMech nepemernnBatoT rnpu 80°C B TeueHue 1

. PeaKHI/IOHHy}O CMECHh KOHLUCHTPUPYIOT IPU MOHWKCHHOM AJAaBJICHHUU C IMTOJTYYCHUEM TpeT-6YTI/IJ'I
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N-[2-umaHo-8-[2-[ 2-(nuMeTHIIaMUHO )3 TIJT | upa3os-3 -ui Jumunasol 1,2-c jJnupumuaus-5-wm|-N-
[(5-pTop-2,3-muruapodenzodypan-4-mn)mermn |kapdbamara (15,0 Mr, HEOUHINEHHBIH) B BUAE
kopuuHeBoro macia. JKXMC: [M+1]: 547,6.

PactBop mpem-0yTun (2-umnano-8-(1-(2-(numerunamuHo)atun)- 1 H-mupason-5-
wn)umuaso| 1,2-cmupumunus-S-un)((5-¢grop-2,3-nurunpodensodypan-4-un)meri )kapdbamara
(15,0 mr, 27,4 mxmons, 1,00 3kB.) B JIXM (0,50 M) noGasnsitor TOK (0,50 mit) 1 mepemMeInuBaroT
npu 25°C B Teuenue 30 MuH. PeakiinoHHYI0 CMeCh KOHLIEHTPUPYIOT MPU NOHM)KEHHOM JIaBJICHUN
¢ mnonyueHueMm ocratka. Ocrarok ounmaroT npen-BOXKX (HelTpanbHbIe YCIOBHS) U
TOPUIU3UPYIOT ¢ nodyderueM 8-(1-(2-(mumernnamuno)stun)-1H-mupazon-S-um)-5-(((5-prop-
2,3-nuruapodensodypan-4-un)merui)aMuHo )JuMuaaso| 1,2-clnupumunus-2-kapoonutpuna (11,0
mr, 24,5 mxmonb, 89,2% Bbixon, 99,4% uucrora) B BUne Oenoro tBepaoro Bemiectsa. JKXMC
[M+1]: 447 4.

'H SIMP (400 MT'u, CD30D) §=8,62 (c, 1H), 7,89 (¢, 1H), 7,60 (n, J=2,0 T', 1H), 6,90-
6,80 (m, 1H), 6,64 (nn, J/=4,0, 8,8 ', 1H), 6,43 (1, /=2,0 I'u, 1H), 4,83 (¢, 2H), 4,58 (1, /=8,4 I'Ly,
2H), 4,22-4,15 (m, 2H), 3,38 (1, J=8,4 I'r;, 2H), 2,81-2,76 (M, 2H), 2,14 (c, 6H).

IPUMEP 231

5-(((5-¢rop-2,3-gurnapodenzodypan-4-mn)merun )aMuHo)-8-(1-(2-runpokcusTin)- 1 H-
nupaszoi-S-mn)umunaso| 1,2-clnupumunus-2-kapOOHUTPIIT

I
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K pacrBopy mpem-Oyrun (E)-(2-unano-8-(3-(aumeTriaMuHO)akpuaont)uMunasolf1,2-
c]mupumuaus-S-un)((S-¢prop-2,3-nurunpodbenzodypan-4-min)merun)kapdamara (16,0 mr, 31,6
MKMoIb, 1,00 3kB.) B 3Tanone (1,00 mut) nodaBnsiroT 2-ruapasuHosTaHon (4,81 mr, 63,2 MKMOJIb,
4,29 Mk, 2,00 skB.). Cmech nepemermparoT npu 80°C B TeyeHue 1 9 U 3aTeM KOHLEHTPHPYIOT
IpU TOHW)KEHHOM JaBlieHHH ¢ noaydeHueM ocrtatka. Ocrtatok ouummaror mnpen-TCX
(nuxnopmeran/metanon=20/1) ¢ monydeHuem mpem-0ytun (2-unaHo-8-(1-(2-rugpokcusTh)-
1H-nmupaszon-5-un)umunaso| 1,2-cnupumunus-5-un)((5-grop-2,3-aguruapodensodypan-4-
wi)metmin)kapdbamara (13,0 mr, 22,3 mxmoib, 70,5% Beixon, 89,0% ductora) B BUIE KOPUIHEBOTO
TBEPJIOTO BEIIECTBA.

K pacTBopy mpem-0y T (2-unano-8-(1-(2-runpoxcustin)-1 H-nupasomn-5-
wn)umunaso| 1,2-c|mupumunus-5-un)((5-grop-2,3-gurunapodensodypan-4-mn)mermn))kapOamara
(13,0 wmr, 22,3 mxmods, 1,00 5kB.) B JIXM (1,00 mi) noGasmsror TPK (0,30 M), 1 mOIy4eHHYIO
cmech nepeMemuBatoT npu 25°C B TeueHue 1 4. PeaklmOHHYHO CMeChb KOHLEHTPUPYIOT IpH
MOHIKEHHOM JaBJICHUH C MOJTy4Y€HHUEM OCTaTKa, KOTOpbIi ouninaroT npen-BOXKX (HelTpanbHblie

ycnoBusi) ¢ monyuenueM  S-(((5-¢rop-2,3-nurunpodensodypan-4-min)mMeriin )aMuHO)-8-(1-(2-
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ruapokcus T )- 1 H-mupaszon-5-umumunasol 1,2-cmupumuans-2-kapooaurpuna (2,97 wmr, 7,02
MKMOJIb, 31,5% BbIXOA, 99,2% uncrora) B BUae Oenoro TBepaoro Bemectsa. JKXMC [M+1]:
420,2.

'H SIMP (400 MI'u, CD3;0D) &=8,64 (c, 1H), 7,95 (¢, 1H), 7,64 (n, J=2,0 Ty, 1H), 6,92-
6,84 (m, 1H), 6,66 (nn, J=4,0, 8,8 I'y, 1H), 6,47 (n, /=2,0 'y, 1H), 4,84 (c, 2H), 4,63-4,56 (M, 2H),
4,22 (T, J=5,6 I'y, 2H), 3,85 (T, J=5,6 I'y, 2H), 3,40 (T, /=8,8 I'ry, 2H).

INPUMEP 232

8-(4-6pom-1H-nupazon-3-um)-5-(((5-prop-2,3-nuruapodbenzodypan-4-

WJI)METU)aMUHO)UMHa30[ 1,2-c|lnupumuauH-2-kapOoHU TP

S N

N Br N

N /N 1.NBS N /N
2. T¢K HN

wim wéo

K pactBopy mpem-0ytun (2-umano-8-(1H-mpazon-3-wn)umunasof 1,2-c|mupumunus-5-
wn)((5-¢pTop-2,3-nuruapodenzodypan-4-ummermn)kapdamara (95,0 mr, 200 mxmounb, 1,00 5kB.)
B cyxoM xJyiopodopme (1,00 mu) nobasnsror moprusimu NBS (53,5 mr, 300 mxmonb, 1,50 3kB.).
Cwmech nepememuBaroT npu 25°C B Teuenue 1 4. Peakunonnyro cmech oxnaxnarot a0 0°C u
¢unbTpyroT uepe3 cinoii Llenura. @uibrpaT BhIMAPUBAIOT C NOJydeHHEM ocTatka. OcraTok
ounmarT npen-TCX (Si0,, nerponelinbiii >¢pup/sTrnauerat=2/1) ¢ nosyueHnem mpem-0yTui
(8-(4-6pom-1H-nupazon-3-un)-2-unanonmuaasol 1,2-c Jrupumuaus-5S-um)((5-prop-2,3-
auruapodensodpypan-4-un)mernin)kapdbamara (20,0 mr, 27,4 mxmonb, 13,7% Bbxon, 76%
YHUCTOTA) B BUAE OEJI0ro TBEPAOro BELIEeCTRaA.

'H SAMP (400 MI'n, CDCls) §=9,23 (c, 1H), 7,83 (c, 1H), 7,73 (c, 1H), 6,72-6,64 (m, 1H),
6,59 (nn, J=4,0, 8,8 I'u, 1H), 5,13 (¢, 2H), 4,60 (1, J/=8,8 I'y, 2H), 3,34 (1, J/=8,8 I'yy, 2H), 1,41 (c,
9H).

Cwmech mpem-6ytun (8-(4-6pom- 1H-niupazon-3-mn)-2-umanounmunasol 1,2-c JnupumMuams-
5-un)((5-prop-2,3-nuruapodbenzodypan-4-mwn)metmn)kapdbamara (20,0 mr, 36,1 mxmons, 1,00
5kB.) B TOK (0,40 mur) u JIXM (2,00 mur) nepemernuBaroT npu 25°C B TeyeHue 3 4. PeakimoHHyro
CMECh BBINIAPUBAIOT C MOJy4YeHHEM ocTaTka. OCTaTOK PaCTHPAIOT ¢ METAHOJIOM U (PHIIBTPYIOT C
MOJIly4YEHUEM 8-(4-6pom-1H-mupazon-3-um)-5-(((5-¢prop-2,3-nuruapodbenzodypan-4-
WwI)MeTHI)aMuHO)uMua3o[ 1,2¢cmupumuann-2-kapoonutpuna (3,10 mr, 5,98 mxmons, 16,6%
BbIXOJ, 87,6% uucrtora) B BUAe ceporo Tepaoro Bemectsa. JKXMC [M+1]: 456,1.

'H AMP (400 MI'u, IMCO-ds) =13,38 (c, 1H), 8,96 (c, 0,5 H), 8,91 (c, 0,5 H), 8,75 (c,
0,5 H), 8,55 (¢, 0,5 H), 8,14-8,06 (m, 1H), 7,84 (¢, 0,5 H), 7,69 (c, 0,5 H), 7,01-6,90 (m, 1H), 6,75-
6,67 (M, 1H), 4,74 (c, 2H), 4,55 (1, J/=8,8 'y, 2H), 3,31-3,29 (M, 2H).

MNPUMEP 233

8-(6-((numernnamMuHo )MeTHN )-S-prop-4-meTuanmupunuH-3-ui)-5-(((5-pTop-2,3-



188

auruapodeH3odypaH-4-1i)METHI )JaMUHO )uMuAa3o| 1,2-cnupuMuanH-2-kapOOHUTPUIT

0_0
Br
Foy
N X |
NC Z
Mt :
HO" "OH
HN
F. 2. TsOH

3. OMA,STAB

o]

Cwmecp  8-Opom-5-(((5-¢prop-2,3-aurunpodensodypan-4-mi)MeTun)aMuHO )uMuaasol 1,2-
c]mupumunna-2-kapborurpuia (300 mr, 773 mxmons, 1,00 skB.), [6-(1,3-ar0Kkconan-2-mi)-5-
¢dTop-4-meTmn-3-nupuani |0opoHoBor KUCHOTH (217 mr, 927 mxmons, 1,20 3xB.), Pd(Dppf)Cl2
(56,6 wmr, 77,3 mxmoub, 0,10 3xB.), NaHCOs3 (195 mr, 2,32 mmonb, 90,2 Mk, 3,00 5KB.) B TUOKCaHE
(3,00 mut) u Bozme (1,00 M) mpoxmyBarOT a30TOM | 3areM nepemernuBaroT npu 100°C B TeueHue 2
4 B arMocdepe a3ora. PeakimoHHY0 cMech (PUIBTPYIOT M KOHLEHTPUPYIOT MPU MOHHUKEHHOM
JOaBJICHUH C TOJy4eHHeM HeouuieHHoro ocratka. Ocrarok oummaroT npen-TCX (SiO,
nuxiopmeran/meraHon=20/1) c MOJIly4YEeHHUEM 8-(6-(1,3-guokconan-2-mn)-5-dprop-4-
MeTUIHMPUANH-3-1)-5-(((5-¢Top-2,3-nurnapodbenzodypan-4-uin)merun)aMmuHo )umuaasol 1,2-
c]mupumunns-2-kapborurpuia (180 mr, 367 Mxmodb, 47,5% BBIXO) B BUAE JKEJITOTO TBEPAOTO
BeecTBa. JKXMC [M+1]: 491,2.

K pactopy 8-(6-(1,3-auokcomnan-2-mn)-5-¢prop-4-metnnmupunus-3-uin)-5-(((5-pTop-2,3-
auruapodeH3odypaH-4-ui)MeTi JaMuHo )uMuaasol 1,2-cnupumuann-2-kapoonurpuina (100 wr,
204 mxmoub, 1,00 5kB.) B aneroHe (3,00 mun) u Boge (1,50 mu) nobasustor TsOH-H2O (77,6 wr,
408 mMxmonb, 2,00 3kB.). Cmech nepemernnBatoT npu 60°C B Tedenue 12 4. PeakiimoHHyo cMech
pazbapmsiror JIXM 20,0 ma u HeWTpamuzyroT OukapOoHaToM Harpusi. OpraHudeckyro ¢asy
OTHEJISIFOT, CYIIAT U KOHLUEHTPHUPYIOT MPHU MOHIKEHHOM JIABJICHUH C TIOJTy4YeHHUEM HEOYHIEHHOTO
ocratka. Ocratok ounmarot npen-TCX (Si0», nuxnopmeran/meranon=20/1) ¢ mony4yeHuem S-
(((5-¢prop-2,3-nuruapodenzodypan-4-mn)merni)aMuHo )-8-(5-pTop-6-popmuin-4-
METHIHPUANH-3-11)uMuaa30[ 1,2-clmupumuana-2-kapborurpuia (60,0 mr, 134 Mmxmonb, 65,9%
BBIXOJ) B BUAE XenToro Teepaoro semecrsa. JKXMC [M+1]: 447,2.

Cwmech 5-(((5-¢prop-2,3-gurunpodensodypan-4-mn)MeTun)aMuHo )-8-(5-prop-6-hopmui-
4-merunnupunuH-3-mwin)umunasolf 1,2-clnupumunun-2-kapdonutpuia (90,0 mr, 202 mxmons, 1,00
9x8.), N-merunmeranamuna (2M, 302 mxi, 3,00 skB.), AcOH (24,2 mr, 403 mxmodb, 23,1 Mk,
2,00 3xB.) u Ti(Oi-Pr)s (115 wmr, 403 mxmomb, 119 wmxn, 2,00 3xB.) B JAXD (2,00 mm)
nepememuBaroT npu 45°C B Teuenne 1 4. K atoit cmecu nobasnstor NaBH(OAc); (128 mr, 605
MKMOIb, 3,00 3kB.) 1 cMech nepeMemmBaroT npu 25°C B TeueHue 1 4. PeakimoHHy0 CMeCh racsT
BOZIOM (2 MJT), ¥ IOJYYEHHYIO CYCIEH3UI0 PuibTpyroT. PUIBTPAT CyIIaT U KOHLIEHTPUPYIOT IPU
MOHMKEHHOM JIaBJICHUH C MOJy4YeHNEM HEOUHIEHHOro ocTtaTka. OcraTok ounmaroT npen-BXKX
(xucnple  ycnoBus), 3areM npen-BOXKX (ocHOBHBIe ycnoBus) ¢ modydeHuem  8-(6-

((mmmeTunaMuHO )MeTHN)- S-PpTop-4-MeTunnupunus-3-ni)-5-(((5-prop-2,3-
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auruapoden3odypas-4-ui)MeTi )JaMuHo )uMuaasol 1,2-clnupumuana-2-kapoorurpuna (10,3 mr,
21,7 mxmons, 10,7% Bbxon, 100% uducrora) B Buae Oesoro TBepaoro Bemectsa. JKXMC [M+1]:
476,5.

'H SIMP (400 MI'u, JIMCO-ds) 6=8,90 (c, 1H), 8,59 (c, 1H), 8,27 (¢, 1H), 7,81 (c, 1H),
7,01-6,89 (m, 1H), 6,69 (nn, J=4,0, 8,8 'y, 1H), 4,71 (¢, 2H), 4,53 (1, J=8,8 'y, 2H), 3,58 (&, /=2,4
I'u, 2H), 3,34-3,31 (m, 2H), 2,20 (¢, 6H), 2,11 (n, J=2,4 'y, 3H).

CoenuHeHHs B COOTBETCTBHH C JAaHHBIM M300peTE€HMEM MOTYT MMEeTh OIHMH WM Oojee
XHUPATbHBIX LEHTPOB U, €CJIM TaK, UX CUHTE3UPYIOT B BUJE CTEPEOM3OMEPHBIX CMeCel, H30MEPOB
UJIEHTHYHOTO COCTaBa, KOTOPBIE OTJIUYAKOTCS PACHOJOKEHHEM HX aTOMOB B IPOCTPAHCTBE.
CoenuHeHUs: MOTYT NMPUMEHSITHCSI B BUZIE CMECEH, WIIM OTJENIbHbIE KOMIIOHEHTbI/H30MEPhI MOTYT
OBITH pa3aeNeHbl ¢ MPUMEHEHHEM KOMMEPUYECKH AOCTYITHBIX PEAareHTOB M OOBIYHBIX CIIOCOOOB
BBIJIEJIEHHS] CTEPEON30MEPOB U SHAHTHOMEPOB, XOPOLIO H3BECTHBIX CIEIHAINUCTAM B JAaHHOH
obmactn TexHukH, Hampumep, ¢ npumeHeHneM CHIRALPAK® (Sigma-Aldrich) wmm
CHIRALCEL® (Diacel Corp) xupanbhbix xpomarorpaduuecknx BIXXX komoHOk cormacHo
WHCTPYKIUSM TPOU3BOIUTEIS], a TAKXKE CIIOCOOOB, OMTUCAHHBIX 371eCh, Hanpumep, B [IPUMEPAX
213 u 214. AnbTepHATUBHO, COENUHEHHSI B COOTBETCTBHHU C TAHHBIM H300pE€TEHHEM MOTYT OBITh
CHHTE3MPOBAHBI C MPUMEHEHNEM ONTUYECKH YHUCTBIX XUPAJIBHBIX PEAr€HTOB U MPOMEKYTOUHBIX
COEAMHEHUH [T MTOJTyYeHHsI OTJIENbHBIX H30MEPOB HIIM SHAHTHOMepOoB. Eciiu He yka3zaHO nHaue,
BCE€ XHpaJIbHbIE (SHAHTHOMEPHBIE U IHACTEPEOMEPHBIE) U palieMHIecKre (pOpPMbl BKIFOUEHBI B
00BEM JaHHOTO N300pEeTEeHUs.

Taxxe B 00beMe H300peTeHNs paCCMaTPUBAIOTCS BAPHAHTHI COEUHEHUH B COOTBETCTBUU
C IaHHBIM H300peTeHHeM, B KOTOPBIX OJIUH WK O0Jiee aTOMOB BOIOPO/IA 3aMEIIEeHBI eHTepHeM.
Kak npencrasneno 3aech, [Ipomexxyrounnie coenunenns: C-11 u D-31 umerot ogun unu Gonee
aTOMOB BOJIOPOA, 3aMeLleHHbIe AeHTepueM, U UX NpuMeHstoT 1t nonyyeHuss IPUMEPOB 165
u 173, coorsercTBeHHO. [Ipomeskyrounsle coenunenus B-7, B-8 u C18 taxke conepkar aToMbl
JIeUTepusi, 3aMeEIleHHble B OMNpenesieHHbIx nonoxkeHusx. Kpome toro, HPUMEP 202
WJITFOCTPUPYET JefTepHpOBaHHbIE COEMHEHUS B COOTBETCTBUH C JAHHBIM U300peTenueM, rae R’
nevirepupoBan. Ilpu 3amemeHnn onxHOro wWiuM Oojiee aTOMOB BOAOPOAA JEWTEpUEM Ha
ITpomMexxyTO4HBIX coenuHeHUsX A-D, mpencraBieHHBIX 31€Chb, MOTYT OBITh JIETKO MOJYYEHBI
JIeUTeprpOBaHHBIE BAPUAHTHI COENMHEHUI B COOTBETCTBMU C JAHHBIM HM300pETEHHEM C
NPUMEHEHHUEM CITIOCOOOB, XOPOILIO U3BECTHBIX B TAHHOM 00JIACTH TEXHUKH.

INPUMEP A

3TOT mpHUMep WILTIOCTPUPYET, YTO TUIUYHbIE COSTUHEHHS B COOTBETCTBHH C JaHHBIM
u3zobpeTeHrneM HHruOUpyrT pepmenTHoe neiictere PRC2.

HecsitubaibHble  KpuBble 103a-3(Q(EKT B COOTBETCTBHH C JaHHBIM H300peTEHUEM
onpenesitoT ¢ npumeHerneM aHanmmuza Hot Spot HMT (Reaction Biology Corp; cm. Horiuchi et
al., Assay Drug Dev Technol. (2013) 4: 227-236 doi: 10.1089/adt.2012.480). B anammze
NPUMEHSIOT OunIneHHbIN yenoeueckuil, His-meuensiit PRC2 xommekc, Bkirodass N-KOHIEBOH
His-meuensnii EZH2 ¢epment, N-xonuesoii Flag-meuenblii sMOpuoHanbHbIN O€NOK pa3sBUTHSA

skronepmsl (EED), N-konnesoii His-meuensiii cynmpeccop zeste 12 (SUZ12), N-xonuesoit His-
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meuenblii AEBP2 wu N-konuesoit His-meuenbii RbAp48. B »sToM aHanmm3e mnepeHOC
TPUTUPOBAHHONH METWJIbHOW TPYIIBl M3 PaJAUOMEYEHHOTO S-aneHo3miMeTHoHHHa (SAM) B
OYMINEHHBbIH OEOK KOpOBOro ructoHa nocpenctsoM EZH2 KOIMUeCTBEHHO OLEHHMBAIOT IOCIHE
bunbTpauuu AN OmpeneneHus akTUBHOCTH KopoBoro PRC2 kommiiekca B NMPUCYTCTBUH U
OTCYTCTBUM COEIUHEHUSI.

KopoTko, coeauHeHHs B COOTBETCTBHU C JAHHBIM H300pETEHHEM COMOOMIN3HPYIOT B
JAMCO u nposoasT 10 TpeXKpaTHBIX CEPUMHBIX pa3BeNeHUN Ui Kaxaoro coequHeHus B 15%
JIMCO. HUcxonHas cTapToBasi KOHLIEHTpALUs Uil CEpUNHBIX pa3BeNeHUH KaKIOro COEIUHEHHUs
coctasiisieT 1,0 MkM. Konrposnbabie 00pasisl 0e3 coenunenus, EZH2 dhepmenTa umm pa3indHbIx
KOMIIOHEHTOB pEaklUu TakKe TOTOBAT M 00palaThIBAIOT MapajuleibHO ¢ obOpasuamu ¢
tectupyeMbiM coenuHerneM. SAH (S-(5-ameHo3mi)-L-roMOLMCTeNH) NMPUMEHSIFOT B Ka4eCTBE
MIOJIO’KUTEIBHOTO KOHTPOJIS JJIsl TOATBEP KIECHUS aHaIN3a.

ANMKBOTY Ka)XAOTO CEPHHHOTO pa3BENeHHs TECTHPYEMOTO COENMHEHHs JOOaBISIFOT B
riyOokwmii 384-yHOuHI TuaHIeT ¢ npuMeHeHneM nHeTpyMeHTa Acoustic Technology (Echo 550,
LabCyte), congepxamero peakiponHbiii Oydep (50 MM Tris-HCI (pH 8)), 0,01% Brij35, 1 MM
OATK, 1 MM ATT, 1 MM IIMC® u 1% JIMCO), 10 eM ounimennoro PRC2 kommnekca u 0,05
Mr/MJT KOpoBoro ructoHa H3 B oObeMe 5 MKJI. PeaklIMOHHYIO0 CMeCh OCTOPOKHO MEPEMEIIHBAIOT
U 3aTeM npeanHKyoupyroT B Tederne 20 muH npu 30°C. @epMEeHTHYIO PEeakuHui WHULMUUPYIOT
nobasnenuem 1 MkM S-Anenosun-L-[Metun-"H|MeTHOHMHA U MHKYOMpYIOT B TedeHue 1 4 mpu
30°C. Uepe3 1 4 peakIMOHHBIN MPOAYKT ONPENessIIOT ¢ MPUMEHEHHEM CIIOCO0a CBSA3BIBAHHS
¢bunbTpa, ¥ KOJMYECTBO TPUTHPOBAHHOTO H3 KOPOBOro rucTOHa OLEHMBAIOT KOJIMYECTBEHHO C
INPUMEHEHNEM CLUHTWULIUOHHOTO cueTdyuka. 3HadeHue ICso And KaXaoro CoequHEeHUs
onpeneysitoT u3 Kaxaod 10-OamnmpHON kpuBOH n03a-3PdeKkT ¢ NpUMEHEHHEM NPOrpaMMBI
GraphPad Prism, u pe3yibTaThbl Aisi TAMUYHBIX coennHeHni Gopmynsl (I) mokasans! B Tadnuie
13. Kirou: A =<100 aM; B =>100 um - <500 eM; u C =>500 uM.

Tab6auuna 13

WUnrubuposanne PRC2-menuupoBaHHONW — (PEpMEHTHOW  aKTHBHOCTH  THITUYHBIMH

coenuHeHusiME HopmyJsl (1)

pumep Ne ICso Ipumep Ne I1Cso
1 A 118 A
2 A 119 B
3 B 120 C
4 A 121 A
5 A 122 C
6 B 123 A
7 A 124 A
8 A 125 A
9 A 126 B
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127

128

129

130
131

132

133

134

135

136

137

138

139

140

141

142
143

144
145

146

147

148

149

150
151

152
153

154
155

156

157

158

159

160

10
11

12
13

14
15
16
17
18
19
20

21

22
23

24
25

26

27
28

29

30
31

32
33

34
35

36
37
38

39
40

41

42
43
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161

162
163

164
165

166

167

168

169

170
171

172
173

174
175

176

177

178

179

180
181

182
183

184
185

186

187

188

189

190
191

192
193

194

44
45

46

47
48

49

50
51

52
53

54
55

56
57
58
59
60
61

62
63

64
65

66
67

68

69
70
71

72
73

74
75

76
77
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195

196

197

198

199
200
201
202
203
204
205
206
207
208
200
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228

78

79
80

81

82
83

84
85

86
87
88
89
90
91

92
93

94
95

96
97

98

99

100
101

102
103

104
105

106

107

108

109

110
111
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112 A 229 A
113 A 230 A
114 A 231 B
115 A 232 B
116 A 233 A
117 B

IHPUMEP B

OTOT mpuMep WIIIOCTPUPYET, YTO TUMUYHBIE COENUHEHHS B COOTBETCTBUU C JIaHHBIM
n300peTeHneM MHIHOMPYIOT POCT OMyXOJIEBBIX KJIETOK, 3Kkcnpeccupyromux PRC2 komriekcsl,
conepxamue EZH2 aktuBupyromue MyTauuu.

Kononwuro xinerok Ideiidepa momyuaroT U3 rmieBpaJbHOrO BHINOTA MALUEHTA, HMEIOLIETO
metacratndeckyro nuddysnyro B-kpynHoknerounyro mumdomy (DLBCL). 3Ta KOJIOHUS KIIETOK
sKcrpeccupyer MytaHTHyo ¢opmy EZH2 depmenra (A677G), 4TO BBI3BIBAET MOBBIIEHHYIO
akTuBHOCTb EZH2, nmpuBOAsIy:0 K MOBBILIEHHOMY METUIMpOBaHMIO rucroHa H3 Lys27.
IlonararoT, 4TO NOBBIIIEHHOE TPUMETHINpOBaHue ructona H3 Lys27 BOBI€4€HO B OHKOT€HE3 U
TUTOXOH KITMHMYeCKHi rnporao3 sumdom (McCabe et al., (2012) Nature 492: 108-112).

Wnrubuposanne PRC2-menunpoBaHHOTO MeTUIMpOBaHus rucrona H3 coepnHeHMsiMU
dopmysl (I) usmepsiroT ¢ momornbio ELISA ¢ npumenenuem madopa Tri-Methyl Histone H3 (Lys
27) Sandwich ELISA Kit (Cell Signaling Tech #7866C) B cOOTBETCTBUM C WHCTPYKLHEH
npousBonurens. Koporko, knerku Ideiidepa kynsTusupytor B cpene RPMI ¢ nobasnenunem 10%
¢deTanpHON Temstubell ChIBOPOTKU M 1% neHnumuimHa U 1% crpenromuuyHa B 96-IyHOUHBIX
KyJIbTypanbHbIX muiaHmeroB npu 37°C po mmotHoctu 8000 kieTok/90 MKI/NYHKY, M KJIETKH
cobuparor. IIpoBomsT psin  3-KpaTHBIX CEPUIHBIX pasBeNeHHH KaKAOrO TECTUPYEMOrO
coenunenus popmynl (I) B cpene RPMI 1 1o0aBJIsitOT K KJIETKH B KOHEYHBIX KOHLIEHTPALHSIX OT
1 MxM no 0,15 HM. [Tnanmers! uakyOupytoT npu 37°C B Teyenune 96 4acos.

ITocne  WHKYOMpPOBaHMS ~ KIETKH  NEJUIETUPYIOT  LEeHTpu(yrupoBaHHEM B
npenoxnaxaeHHoM 4°C porope mpu 1100 o6./muH. B TeueHue 10 MUH, W HAJOCATOUHYIO
JKUJKOCTD YJAJSAIOT oTcachiBaHheM. KeTOuHbBIN 0CaloK peCyCneHANPYIOT B 55 MKII JIU3UCHOTO
oydepa (0,4M HCI) u uaKyOUpPYIOT Ha JIbAY NPU NIEPUOAMYECKOM BCTPSIXUBAHUH B TeueHue 30
MUHYT. JIn3upoBaHHbIE KJIETKH HeHTpUpyrupyot npu 4200 00./muH. B Teuenune 10 mun npu 4°C,
U HA/IOCAJIOYHYIO JKUAKOCTD, COAEPIKAIIYIO PACTBOPUMBIE B KUCIIOTE O€JIKH, COOMPAIOT, U OCTATOK
BbIOpachIBalOT. PacTBOpUMBIE B KUCIIOTE OEJIKU NOBOIAT 10 HelTpansHoro pH nobasnenuem 20
MKJI HelTpanuzaunonHoro oydepa (1M docdar natpus, neyxocnosHsli (pH 12,5), 2,5 MM ATT
u 1 MM IIMC®), u HeliTpanu3oBaHHbIe TH3aThl aHATU3HPYIOT ELISA.

65 MKJI aJHKBOTY KaXZIOTO KJIETOYHOIO JM3aTa NOOABISIOT B JIYHKY MHKPOJYHOYHOTO
CTpHUIA, MUKPOJIYHKH FepMETHYHO 3aKPBIBAIOT IUIEHKOH 1 MHKYOHpyroT nbo nmpu 37°C B TeueHne
nByx 4acos, nubo mpu 4°C B Teuernme Houu. Ilocne MHKyOMpPOBaHUS IUIEHKY YOAJSAIOT U
MHUKPOJIYHKH MPOMBIBAIOT YeThIpe pasza ¢ npumeHeHneMm 200 mxn 1X npomeiBouHoro Oygdepa. B

KOKAYI0 TPOMBITYE0 MHKPOJYHKY noOapysitor 100 MK anMKBOTY pacTBOpa aHTH-
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TPUMETHIITUCTOHOBBIX H3 Lys27 naeHTuGUUUpPYIOINX aHTUTEN, U MUKPOJIYHKA HHKYOHPYIOT
npu 37°C B TedeHue OHNHOTO dYaca. PacTBOp HASHTUOUUIUPYIOLUINX AHTUTENT YIAJSIOT
OTCAaCbIBAHMEM, M JIYHKH MPOMBIBAIOT YETBHIpE pasza Kaxayro ¢ npumeHeHuem 200 mxin 1X
IPOMBIBOYHOTO Oydepa.

100 Mk amukBoTy HRP-CBSI3aHHOIO BTOPHYHOrO aHTUTENA TOOABIISIOT B KAXKIYIO JIYHKY,
JYHKH T€PMETUYHO 3aKPbIBAIOT IUICHKOH 1 nHKyOupyrot npu 37°C B Teuenue 30 mun. PacTBOp
HRP-cBsi3aHHOrO BTOPUYHOIO aHTUTENA YAAJSOT OTCACBIBAHUEM, U JIYHKHM IPOMBIBAIOT YEThIPE
paza ¢ mpumeHeHueM 200 Mk 1X npomsiBouHoro Oydepa. 100 mxn anukBory TMB cybcTpara
I00aBJISIOT B KAKAYIO JIYHKY, JIYHKH FePMETHYHO 3aKPBIBAIOT TUIEHKOW U MHKYOUpyrOT nipu 37°C
B Teuenue 10 mun wu nipu 25°C B Teuenne 30 muH. Peakiuto octaHasimuBaroT nodasieHrem 100
MK amukBOTh STOP pacTBOpa, U ruiaHmer ObICTPO BCTPsIXUBAOT. CTeNeHb TPUMETUITMPOBAHUS
ructoHa H3 onpenensroT ¢ mNpuUMEHEHHEM CHEeKTPO(YOTOMETPUYECKOTO CUUTHIBAHHS Uepes3
u3Mepenue abcopOuun mpu 450 HM U 3aTeM PaCCUUTHIBAIOT KOJIMYECTBO TPHMETHIIMPOBAHHOTO
ructoHa H3. Pe3ynprarsl mokasansl B Tabmune 14. A = <100 iM; B =>100 M - <500 uM; C =
>500 eM u H.O. = He onpeneneHo.

Tadauna 14

WNurubuposanne EZH2-menuupoBaHHOTO TPUMETHIINPOBaHHUA THcTOHA H3 THNMMUYHBIMU

coenuHeHusIMH (Hopmydsl (1)

IIpumep Ne ICso (1M) IIpumep Ne ICso (HM)
1 C 169 B
2 C 170 A
3 C 171 B
11 A 172 B
31 A 173 A
32 A 174 C
36 A 175 C
38 A 176 B
39 A 177 B

46 B 178 B
47 A 179 B
48 B 180 A
49 B 181 B
50 B 182 B
51 A 183 C
52 A 184 B
56 B 185 A
57 B 186 B
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H.O.

H.O.

H.O.

187

188

189

190
191

192
193

194
195

196

197

198

199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220

58
60
61

62
63

66
67

68

69
70
71

74
75

76
77
80
81

82
85

86
90
105
111

123

137

143

144
145

146

148

150

152
153

154
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156 C 221 B
157 A 222 A
158 B 223 B
159 A 224 B
160 A 225 H.O.
161 B 226 B
162 B 227 B
163 B 228 B
164 A 229 A
165 B 230 A
166 C 231 H.O.
167 C 232 H.O.
168 B 233 A
IMPUMEP C

OTOT mpuMep WIIIOCTPUPYET, UYTO TUMHUYHBIE COENUHEHUS B COOTBETCTBUU C aHHBIM
uzobpereHneM oOmamaroT Oosbineit 3¢ dexTuBHOCTEIO TpoTHB KOoHWH Kierok DLBCL,
SKCIIPECCUPYIOINX aKTHBUPYIOIIYIO MyTaHTHYIO popmy EZH2 pepmenta, uem nukunii Tun EZH2.

Kononus xnerok Karpas 422 saBnsieTcss KOJOHHEHW KJIETOK 4Y€JOBE€UECKOW B-kieTouHOU
HEXOJKKUHCKONW JsuMdombl, nonydyeHHoi y mnauueHntkn ¢ DLBCL. Ota komonms EZH2
reTepO3UTOTHBIX KIIETOK 3Kcrpeccupyer MyTtanTHyto popmy EZH2 dpepmenra (Y64 1N), koropas
NOBBILIAET METHIIMPOBaHHe TUcToHa H3, 1 3Ta MyTarus BoBjieueHa B OHKOTeHe3 JTUM(POM, TaKUX
xak DLBCL.

Knerku Karpas 422 (Ne mo karanory PHE 06101702) xyastuBupytoT B cpene RPMI ¢
nobasnenriem 20% ¢eranpHON Tensiubel cbIBOPOTKH U 1% mnenuiiza/1% cTpenTOMULMH U
MOMEMIAIOT B IJIAHIIET C TNIOTHOCTHIO 1000 ky1eTok/90 MKJI/IYHKY B 96-TyHOUHBIE aHATUTHYECKHE
iaHmeTsl. KpuByro no3a-3¢QexT s COequHeHnH B COOTBETCTBUU C JAHHBIM M300peTeHHEM
onpenessitor godasnerreM 10 MK aqMKBOTHI 0Aa30BBIX PACTBOPOB PA3JIMYHBIX KOHLIEHTPAIUH
COCMHEHUN B Ty JK€ CpeAy B KaXXIOM JyHKe, B HHTepBaje KoHuUeHTpauuil 10MxM, c
MPUMEHEHUEM 3-KpaTHBIX pPa3BEAEHUN [0 KOHEUHOW KoHUeHTpaumu 1,5 HM. Ilnanmersi
uHKyOupyroT npu 37°C B TeueHue onpeneNeHHbIX MEPUOIOB BPeMeHH, NeHb 4, NeHb 7 WU IeHb
11, 1 *U3HECTTOCOOHOCTD KJIETOK U3MEPSIOT ¢ MpuMeHeHreM aHajautrndeckoro Hadbopa CTG (Cell
Titre Glo; Promega, Ne mo xatanory G7573) B neHb 4 1 ieHb 7 B COOTBETCTBUU C HHCTPYKLHEH
MIPOU3BOAUTEISL.

Jlns aHanM3a JKU3HECTIOCOOHOCTH TUIAHIIETOB B JIeHb 11, TUIAHIIEThl LHEHTPUPYTHPYIOT
npu 1100 00./MMH. B TeueHHE MATH MHUHYT B JI€Hb 7, U HAJOCAJOYHYIO JXUAKOCTh YAAJSIOT
orcacbiBaHueM. Kiuetku pecycnenaupyroT B 90 MKJI anMKBOTE MNOAXOASILIEH Cpenbl s
BBIPAIIMBAHMS, HE COAEpKallel COeAnHeHus, ¢ mocjienyrommm nodasnenueM 10 mxm 10X

HUCXOOHOT'O paCTBOpPa TOTO K€ COCAUHCHUS B TOM ke KOHLCHTpAaLH. JKu3HecrnocoOHOCTh KJIETOK
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B JeHb 11 u3MepsoT ¢ mpuMeHeHHeM anHajuTudeckoro Habopa CTG, ommcaHHOrO BbIIE, B
COOTBETCTBUH C MHCTpyKuued mnpomsoauress. 3HadeHus ICso s Kakaoro COEOMHEHUS B
Kbl ONpeneNeHHbIi MOMEHT BPEMEHH PAaCCUMTBIBAIOT C MPUMEHEeHHeM mporpaMmbl Graph
pad PRISM, u pe3ynbraThl noka3anbl B Tabsuie 15. A = <250 uM; B = <250 uM - <500 sM; u C
=>500 HM.

Tabauna 15

VnyumenHast 3 QeKTHBHOCTh THITMYHBIX COSIUHEHUH, HHIMOUPYIOIUX MPOH(epariuo

KJIETOK, SKCIIPECCUPYIOIUX aKTUBUPYIOIIYIO MyTaHTHYIO hopmy EZH2

[pumep Ne ICso (1M) [pumep Ne I1Cso (HM)
1 C 138 A
2 139 A
3 C 142 A
5 C 144 A
7 C 145 A
9 C 146 A
11 A 147 A
12 C 149 A
13 B 152 A
16 B 153 B
19 B 154 B
20 A 156 C
21 A 157 A
25 B 158 B
28 B 159 A
29 C 160 A
31 A 161 A
32 A 162 B
33 A 163 A
36 A 164 A
37 A 165 A
38 A 166 B
39 A 167 A
40 A 168 A
41 A 169 A
42 A 170 A
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H.O.

171
172
173

174
175

176

177

178

179

180
181

182
183

184
185

186

187

188

189

190
191

192
193

194
195

196

197

198

199
200
201
202
203
204

43

44
45

47
48

49

50
53

54
56
57
58
59
60
61

62
64
65

66
67

68

69
70

71

72
73

74
75

76
77
81

82
84
85
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86 A 205 A
87 A 206 B
88 A 207 A
89 A 208 A
96 B 209 A
97 A 210 H.O.
98 A 211 H.O.
100 A 212 A
105 A 213 A
106 C 214 A
108 A 215 C
110 A 216 H.O.
112 A 217 A
113 C 218 B
114 A 219 A
115 A 220 A
116 A 221 A
117 A 222 A
118 C 223 A
119 A 224 H.O.
121 B 225 H.O.
124 C 226 A
127 B 227 A
128 C 228 A
129 A 229 A
130 C 230 A
132 B 231 H.O.
133 C 232 H.O.
136 A 233 A
137 A

Xots n3obpereHne ObLIO OMHCAHO B CBS3U C €r0 KOHKPETHBIMH BapHAaHTAMU, CIIEAYET
MOHUMATh, YTO OHO JOIyCKAaeT JajbHeHITne MOAU(PUKALINN, U 3TO OMUCAHUE MPETHAZHAYCHO TSI
OXBaTa JIIOOBIX BapUalWi, MPUMEHEHUH WM aJantauuii M300peTeHUs, CIEAYIOIUX, B IIeJIOM,
MPUHLIUIIAM H300pETeHHUs], U BKIIFOYAsl TaKhe OTKJIOHEHHUS OT HACTOSIIEro OMHUCAHUsS, KOTOpbIE

BXOAST B W3BECTHYKO HJIHM OOBIYHYIO NPAKTUKYy B OOJACTU TEXHUKH, K KOTOPOH OTHOCHUTCS
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1/1306peTeHHe, " KOTOPbIC MOT'YyT OBITH NPUMEHECHBI K CYIICCTBECHHBIM IIPHU3HAKAM, HU3JIOXKCHHBIM

3/1€Ch BBILIE, M NIPECTABJIEHHBIM B 00BbeMe MpriiaraeMoi popMyJibl H300peTeHHUS.
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P®OPMYVYJIA U3OBPETEHUA

1. Coequnenue ¢popmysl (I):
R?

Z N =
2
N\\ N / i

NH
X
RS 4
n
Z
R3

dopmyna (1)

WK ero (papMaLeBTHYECKH IPUeMIIEMast COJIb, T/Ie:
===--- ABJIIETCS] OAUHAPHOU W ABOMHON CBS3bI0;
Z spisiercs O unu S;

X sersiercs O, CR®, CR°0OH, C(R”),, rxe:

ecnu X siBisiercst O, ====== ABAETCSA ONUHAPHOMN CBS3bIO;

eciu X sBnsercs C(R’), ====== 4BJIA€TCS ONUHAPHOIi CBA3BIO;

ecmu X sipnsiercs CR?OH, ====== gBJsieTCs1 OMUHAPHOMN CBA3BIO; UK
ecin X siBisierca CR®, ====== gpysieTcst ABOWHOMN CBSI3bIO;

R! sBnsercs apunom, rerepoapunom, L-nnkoankunom, -N(R”)-rerepouukmmnom umu L-
reTepOLMKIIUIIOM, /i€ apujibHasi, reTepoapiiibHas WINM LUKJIWIbHAS 4acTh L-LuKIoankuia, -
N(R®)-rerepormkiuna unu L-reTeporukimna HeoOs3aTeNbHO 3aMeleHa onHuM unu 6oee RY;

R? spasercs muano, -COOR® umu -C(O)N(R),; unu R? ssuserca -C(O)N(R™),, rae
ka7l R B3ATBIM BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH MPUCOENUHEHbI, 0Opasyer 5-8-

YJIEHHOC Ir€TEPOLUUKITNICCKOC KOJIBIIO, HE00s13aTEILHO 3aMECIICHHBIM OJJHUM HUJIH Oonee R4,

kaxnpiii R® HezaBucumo seisiercs C1-C3 anKuioM HITH TaJIOTEHOM,

kaxaeii R HesaBucumo sBnsieTcs okco, umaHo, ramoredoM, -POs3(C1-C3 amkun),
aJIKOKCH, TUAPOKCHAIKMIOM, TeTepOaNKHIOM, apankunoM, ramorenankuiom, -COOR’, Y2-
rangorenankunom, Y'-C1-C6 anxunom, Y2-C1-C6 ankunom, L-tiuknoankunaom, L-rerepoapunom,
L-retepormknunoM, Y '-rerepormkmunoM, Y2-rerepormkauiaom, -L-N(R);, -O-L-N(R®),, -
C(CF3)N(R?), -Y'-N(R?),, -Y2-N(R®),, rae konblLo apankuna, L-iuknoankuna, L-retepoapuia,
L-reteporukauna win Y -reTepoluknmia Heoos3aTebHO 3aMeleHo ofHuM unu 6onee R';

L sBnsiercs cBszpro wm C1-C4 ankusieHowM,

Y! sBasercs ceazbio, -C(O)- unu -NHC(O)-;
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Y? sBisiercst cBs3bI0, -S-, -SO-, -SOs- unu -NR’SO»-,

kaxbii R° sensercs sonoponom mwin C1-C3 ankunom;

R® spnserca  Bomopomom, CI1-C3  ankuioM, rajJoreHoM,  TrajOreHaIKUIOM,
T'UPOKCHAJIKUIIOM UJIM Fe€TePOANKUIIOM,

Kaxbii R7 SBJIsI€TCS OKCO, IMAHO, THAPOKCUIIOM, aJKOKCH, TaJIOT€HOM, TaJIOTeHATKHUIIOM,
THPOKCHAJIKMIIOM, TeTepoajkuioM, wuknoankuioM, -L-N(R%),, C1-C6 ankuiom unu Y'-
reTepoLMKINIOM, Tae Y '-reTepolukIna HeoOsA3aTeNbHO 3aMelleH onHuM uiu 6onee R7; u

n paBHoO | wnm 2.

2. Coenunenue 1o nyHkTy 1, rae Z seasercs O.

. Coenunenue no nyHkTy 1, rae Z sBusiercs S.

. Coenunenue o Jr00OMy U3 MyHKTOB 2 WK 3, TAe N paBHO 1.

. CoequHeHHe o T000MY U3 MyHKTOB 2-4, Tre R? aBnsieTcst nuaHo.

. CoeuHenue mo moboMy u3 myHKToB 2-4, tne R? asnsiercs -COOR’.

. Coenunenue no nobomy u3 mynkros 2-4, rae R? spasercs -C(O)N(R?),.

. CoenuHenue mo aoboMy u3 nmyHkToB 2-7, rae R? ssnsercsa ranorenom.

O 00 1 O n B W

. CoenuHeHne 1o MyHKTY 8, T/ie rajoreH sBisercst Gropom.
10. Coenenue no nobomy u3 nyHkToB 2-9, rae X asnsercs C(R’),, u ====== sBasercs

OIMHAPHOM CBA3BIO.

11. Coenunenue mo mobomy u3 nyHkTos 2-9, rae X ssasercs CR®, u ====== gBnsercs
JIIBOMHOI CBSI3BIO.

12. Coenunenne no moOoMy u3 nmyHKTOB 2-9, rne X sBmstercs O, U ====== sBJsIeTCA

OIMHAPHOM CBSA3BIO.

13. Coenunenue 1o mobomy u3 myHkTos 2-12 rae R! sBnsercs apuiom, Heobs3aTeNbHO
3aMeleHHBIM OTHUM 1iu Gonee RY,

14. Coenunenne mno nyHKTY 13, rme apun sBisercs (PeHUIOM, HeoOsS3aTeNbHO
3aMeIleHHbIM OHUM 1 Gonee R*.

15. Coenunenue 1o nyHkTy 14, rae Genun 3aMernes oqHuM, AByMs uau Tpemst R*.

16. Coenunenue 1o nyHkTy 15, rae onus, Asa umu Tpu R kasknpiil He3aBUCHMO sBNsETCS
rajoreHom, ruapokcunom, rajoresankuiom, -COOR’, -Y!-C1-C6 ankunom, Y2-C1-C6 anxunom,
-L-N(R’);, -O-L-N(R%);, -C(CF3)NR), -Y-N(R®),, -Y2-N(R®),, YZ2-ranorenankuam, -L-
reTepOLMKJINIOM MMM -Y '-reTepolUKINIOM, Iie TeTepOLUKINIbHAS YacTh -L-reTeporuKkamna
uin -Y '-reTepoLukiuia HeoOA3aTENLHO 3aMeleHa OnHUM 1nu 6onee R7.

17. Coenunenue no nyukty 16, rne R* senserca -Y'-C1-C6 ankunom u Y' sBnsercs
cBs13bt0 U C1-C6 anmkui SBISIETCS METUIIOM, STHIIOM, H3OTPOITUIIOM, OYTHIJIOM WIJIA IEHTHIIOM.

18. Coenunenue no nyHkty 16, rne R* ssnsercs -Y2-C1-C6 ankunom u Y2 sensercs -SO;-
, 1 C1-C6 ankun sBISIETCS METHIIOM.

19. Coenunenne no nyHkty 16, e R asnsercs -Y2-ranorenankunaom u Y spisercs -S-
i -SO2-, ¥ raJlOreHANKUI SIBJISETCS TPUPTOPMETHIIOM.

20. Coenunenne mo nyHkTy 16, tne R* asmsercs -L-N(R°),, u L sBnsiercs cBs3biO, U
YHKTY 10, )
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Kaxabii R° siBsiercst BOZOPOZIOM, Ka’KAbIi R’ sBusercs METHUJIOM, HJIM OJWH R® sBnsiercs
METHJIOM, 1 OfiMH R sBnsieTcs BOIOpOaoMm.

21. Coenunenue no nyHkTy 16, rie R* snsiercs -L-N(R”),, u L sIBisieTcss METUIEHOM UITH
STUJICHOM, U Kakaplii R® sBisieTcs BOJIOPOZIOM, KaXKIbIH R’ spasercss Meruiom, unu oguH R’
ABJIAETCS METUIIOM, M ofiuH R’ sIBJIsieTCs BOIOPOOM.

22. Coenunenue 1o nyHkTy 16, rne R* spnserca -Y'-N(R®), Y! sBnsercs -C(O)- u
Kaxnblii R® He3aBUCHMO SABNISIETCS BOJOPOIOM, Kaskablii R® HE3aBUCHMO SIBIIAETCS METHIIOM MM
omuH R’ sBsieTcst MeTHIIOM U ofiiH R sIBIsieTCsl BOIOPOIOM.

23. Coenunenue no nyHkty 16, rie R* seasercs -Y2-N(R%),, Y2 sipasercst -SO2- 1 Kaxkblii
R’ He3aBUCHUMO sBIAETCS BONOPOAOM, Kaxnblii R’ sBisercs meTunoM mnu oaud R’ seisercs
METUJIOM M OfIMH R’ HE3aBHCUMO SBISETCS BOIOPOIOM.

24. Coepunenue 1o nyHKTy 16, rae R* asnserca -Y!-rereporukxminom u Y! sensercs -
C(O)-, m rerepoUMKIWIbHAS YacCTh L-TeTEpOLMKINIA SBJISETCS MHUINEPASHHWIOM WIH 4-
METHJIUTIEPA3UHUIIOM.

25. Coenunenue mo nyHkTy 16, rae R* asnsercs -L-retepormkmunom u L sBasercs
CBSI3bI0, U TETEPOLMKIMIIbHAS YacTh L-reTepouukinia sBIseTcs a3eTUIUHUIIOM, OKCETAaHUJIOM,
MUPPOJUAMHUIIOM, TEeTParuaApoQypaHuIoM, TNUMNEPUAMHUIOM, THUNEePasUHUIOM Ul 3A%-
a3abunukio[3.1.0]rekcaHnIoM, KaXkablii HeoOA3aTeNbHO 3aMelleH OfHUM uiM Oomee R,
BbIOpaHHBIX 13 0Kco, C1-C3 ankuia, alnkoKCH, THAPOKCHIIA W/HITH rajioreHa.

26. CoenuHenue no nyHkTy 16, rae R* asnsercs -L-retepouukmunom, rae L sensercs
METHJIECHOM U TeTepOLMKIMIbHAS 4acTb L-reTepolMkinia SBJIAETCS  A3€TUIUHUIIOM,
OKCETAHWJIOM, MUPPOJIUINHUIOM, NMHUIEPUINHIIIOM, KaXIbli HE0OA3aTeNbHO 3aMELIeH OJHUM
uiu Gonee R, Boibpannbiv u3 C1-C3 ankuna, aikokCH, THAPOKCHIIA W/UJIH raJoreHa.

27. Coenunenue no nyHkTy 16, rne R* senstercs -Y'-rerepouuxmunom u Y' sBnsiercs -
C(O)-, 1 reTepoLUKINIbHAS 4acTh Y '-reTepoLuKIuna SBiaseTcss MOphOTUHUIOM, HEOOS3aTENbHO
3aMeuieHHbIM oqHuM uin 6onee C1-C3 ankuiom.

28. Coenunenue no nyHkTy 16, rme R* sBnsercss -L-retepoapuioM, HeoGs3aTelbHO
3aMelleHHbIM OHUM 1 Gonee R,

29. CoenuHeHue 1o MyHKTY 28, rae -L-rerepoaput ABISETCS TETPA3OIUIIOM.

30. Coenunenue no nyHkty 16, rae R* spnsercsa -PO3(C1-C3 ankunom),.

31. Coenunenue no nyHkty 16, rae R* spnsierca -COOR’.

32. Coenunenue no nyHkTy 16, rae R* sipisieTcs ruipokcHankuiom.

33. Coenunenue no nyHkty 16, rae R* spnsercsa -O-L-N(R%),.

34. Coenunenue no nyHkTy 16, rae R* spisercs apankuiom.

35. Coenunenue mo jaroOomy u3 myHkToB 2-12, rme R! siBnsiercs rerepoapumom,
HEO0A3aTeNbHO 3aMELIEHHbIM OIHUM 1nH 6onee R,

36. CoenuHeHue No MyHKTY 35, rae reTepoapu siBIseTCs MUPa30JUIoM, HMHUIA30IUIIOM,
OKCa30JIUJIOM, M30KCa30JHJIOM, THA30JUJIOM, TPUA3UHWIOM, NMUPUAWIOM, MUPUAUHUII-2-OHOM,
NUPA3UHWIOM, NHPUAASUHWIOM, MNUPUMMIUHWIOM, HW30KCA30JIMJIOM, HM30MHIOJUHUIIOM,

HarpunuHmwioym, 1,23 4-TeTparuapon3oXUHONMHIIOM wWin  S,6-nmurnapo-4H-nuppono[1,2-
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b]nupasonunom, rae Kaxablii HeoOsA3aTeNbHO 3aMeleH ofHuM 1iu 6omee R*.

37. CoemuHeHue Mo MyHKTy 36, rie rerepoapui 3ameineH omHuM unu 6onee RY; rme
Kaxablil R* HezaBucumo siBisiercs nuaHo, ranoreHoM, -Y -C1-C6 ankmioM, -Y2-C1-C6 anxuiom,
AJIKOKCH, TUAPOKCHAJIKUIIOM, T€TEPOATIKUIIOM, TAION€HAIKUIIOM, -L-LUKJIOaIKUIOM, -L-N(Rs)z, -
YL-N(R®),, -L-rerepoapunoM, -L-reTepouukaumoM umd  -Y'-TeTepOLUKIMIOM,  TJe
reTepoapuibHas 4acTh -L-reTepoapuiia UiaK reTepolnKIMIbHAS YacTh L-reTeporukmuna umm Y -
reTepoLMKINa HeoOA3aTe bHO 3aMeleHa oqHIM 1u Gosiee R,

38. CoenuHeHue MO MyHKTY 37, TA€ TeTepoapull SBJSIETCS MUPA30IUIIOM, HEOOS3aTeTbHO
3aMelleHHbIM ofHMM RY, He3aBucMMO BLIOPAHHBIM M3 TUAPOKCHANKUNIA, TeTepPOANKUIIA,
ranorenankuna, -Y'-C1-C6 ankuna, -L-N(R®),, L-rerepouuknuna umu L-rerepoapuna, rie
rerepoapms L-rerepoapuiia WM TeTePOLUKIWIbHAS 4YacTh L-reTepouukimia HeoOs3aTesIbHO
3aMeleHa ofHuM unu Gosee R7.

39. Coenunenue no nyHkTy 38, rme R* spasercs -L-rerepoapunom u L sBisercs
METUJICHOM, TJI€ TeTePOApHil SBISIETCS MUPUAMIOM, HEOOS3aTENbHO 3aMEIIEHHBIM OIHHM WJIN
6onee R’.

40. Coenunenue no myHKTy 38, rae R* sBnsercs -L-reTepoluKInIoM, HeOOsS3aTENbHO
3aMeIlleHHbIM ofHUM umu Gojiee R7, rae L sBnsercs cBSA3bIO, M IeTepOLMKIMIbHAS 9acTh L-
TETEePOLMKIINIIA SIBJIIETCS OKCETAHWJIOM, TEeTParuapoypaHuioM, TEeTParuapONUpPaHUIIOM,
MUINEPA3UHUIOM WU 4-METUIITUTIEPASUHUIOM.

41. Coenunenue no myHkTy 38, rae R* sBnsercs -L-reTepolMKINIOM, HEOOA3aTENBHO
3aMeIleHHbIM OfHUM uu Gonee R7, rae L sABsieTCS METUIEHOM U F€TEPOLMKIMIbHAS 9acTh L-
reTepOLUKIINTIA SBJSIETCS a3€TUAMHUIIOM, OKCETAaHWJIOM, MUPPOIUAMHUIOM, MUPPOIUINHOHOM,
TeTparuapoPpypaHuoM, TETPAruApPONUPAHUIOM, MOP(OIMHWIOM, NHIIEPA3UHUIOM HIH 4-
METHJIUNIEPAZHHUIIOM.

42. Coenunenue mo myHkTy 38, rae R* spnsercs -L-N(R),, rae L sBsieTcs MeTUIEHOM 1
KaxIbiii R® HE3aBUCHMO SIBJISIETCST BOZOPOJIOM, KaKIbIH R’ nezasucumo siysiercsi C1-C3 ankuaom
unu onuH R’ spnsercs C1-C3 ankunom u ogus R sBasercs BORopomom.

43. Coepunenue no nyHkty 38, rne R* ssnserca -Y!-C1-C6 ankunom, rae Y' siensercs
cBs3bt0 U C1-C6 ankui SBIsIeTCS] METUIIOM, 3THJIOM UJIH U30TIPOIHIIOM.

44. CoenuHeHwHe MO MyHKTY 38, rae reTepoapill sIBISIETCS MUPA30IUIIOM, HeO0S3aTeIbHO
3aMeIleHHbIM IBYMs 3aMecTuTenamMu R* rpynnamu, kasxyro U3 KOTOPbIX HE3aBUCUMO BHIOUPAIOT
U3 THAPOKCUAJIKIIIA, TeTepOaNKuIa, rajorenankuia u -Y -C1-C6 ankuna.

45. CoenuHeHHe MO MYHKTY 38, rae rerepoapm SBISIETCS MUPHIAWIOM, HEOOS3aTENbHO
3aMelleHHbIM  ofiHMM RY,  He3aBuCMMO BBIOpaHHBIM M3 1IMAHO, TaloOreHa, AaJKOKCH,
rUPOKCUANKMIIA, TeTepoajKua, raforenankuna, -Y -C1-C6 ankuna, -L-N(R?), -Y'-N(R),, -L-
LUKJIOAJIKHIIA UK -L-reTepolukanna, HeoOs3aTeIbHO 3aMeIeHHOro OH|M 1itH 6onee R,

46. Coenunenue no moboMy u3 NyHkToB 2-12 rne R!' spnsercs -L-nukioankuiowm,
HEO0A3aTeNbHO 3aMELIEHHbIM OHUM 1H 6onee R,

47. Coenunenue no moGoMy u3 nyHkToB 2-12, rme R! sBasercs -L-reTepoumkimiom,

HeoOsI3aTeNbHO 3aMeIeHHBIM OXHUM min Gostee RY,
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48. Coenunenue no nyHKTy 47, roe L sBnsercss CBSA3bI0 U T€TEPOLUKIIUI SIBJISIETCS
MUNEPUANHUIIOM UJIU TETPArUAPONUPAHUIOM.
49. Coenunenue 1o mr000My U3 MyHKTOB 2 UJIH 3, TZI€ N PABEH JIBYM.

50. CoeauHeHune No NMyHKTY 1, rie coeuHEeHNe SBJIAETCS:
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51. dapmaueBTHUECKas KOMIIO3ULMS, COAep:Kalias TepaneBTHYECKH 3((PEeKTUBHOES
KOJINYECTBO coenuHeHus: ¢popmydsl I mo modoMy u3 myHkToB 1-50 minu ero ¢apManeBTHUECKH
NPUEMJIEMYIO COJIb FUTH COJIbBAT, U (hapMalleBTHUECKH MPUEMIIEMbIH SKCLIUITHEHT.

52. Cnoco6 unrubuposanust aktuBHOCTH PRC2 B KJieTKe, BKIFOYAOIIUNA KOHTAKT KJIETKH,
B KOTOpPOH kenatenbHO uHruOMpoanue akTuBHOCTH PRC2, ¢ s¢ddexTuBHBIM KOIHUECTBOM
coenuHenus1 Gopmydiel I mo modomMy u3 myHKTOB 1-50 min ero gapmaneBTH4YeCKH IpUeMIIEMON
COJIM WJTH COJIbBAaTA WM (papMalieBTUYECKONH KOMITO3UIIMH IO YHKTY S1.

53. Cnoco® nedeHus: paka, BKIIOYANOLINA BBEJEHHE MALUEHTY, HMEIOIIEMY pak,
TepaneBTHIeCcKU 3P PEeKTHBHOTO KoMMuecTBa coequHeHus popmyJiel I mo mobdomy u3 myHKTOB 1-
50 unm ero ¢apmManeBTUYECKH MPUEMJIEMOH COJIM HJIM COJIbBATA, WM €ro (papManeBTUYECKU
NPUEMIIEMON M WUIM COJIbBAaTa, OTHAENBbHO WIIM B COUYETAHMM C (PapMaleBTUYECKH MPUEMIIEMBIM
HOCHUTEIEM, SKCLUITUEHTOM WU pa30aBUTEISIMH.

54. Cnocob no myHkTy 53, rae TepamneBTuyeckd 3P PEeKTHBHOE KOJUYECTBO COSAHMHEHMUS

coctasiisieT oT okouo 0,01 mo 300 mr/kr B CyTKU.
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55. Cnocob no nyHKTY 54, rne tepaneBTH4ecKd 3(PPEeKTUBHOE KOMNIECTBO COCTUHEHUS
coctasisieT oT okouo 0,1 1o 100 MI/kr B CyTKH.

56. Criocob mo mobomy U3 MyHKTOB 53-55, rie pak BBIOMPAOT U3 TPYIIIBL, COCTOSINEH U3
CepAEYHBIX: CAPKOMBI (QHIMOCApKOMBI, (PUOpPOCApKOMBI, PabIOMHOCAPKOMBI, JIUIIOCAPKOMBI),
MHKCOMBI, pa0IOMHOMBI, (PUOPOMBI, JIMTIOMBI ¥ TEPATOMBI; JIETKOT0: OPOHXOT€HHOM KapILIMHOMBI
(rmockokyerouHo, HenupdepeHUNPOBAaHHONW MENKOKIETOUHOH, HeauddepeHupoBaHHOH
KPYIHOKJIETOYHOW,  aJ€HOKApLHOMBI),  ajbBEOJIIPHOH  (OPOHXMONAPHOIN)  KapLUHOMBI,
OpOHXHMABHON aJI€HOMBI, CApKOMBI, JTUM(POMBI, XOHIPOMATO3HONW TaAMapTOMbI, ME30TEIMOMBI,
KENYJOYHO-KUIIEYHbIX. MHUINEBOAA (TIOCKOKJIETOYHOW  KapLHMHOMBI,  aJ€HOKAPLIUHOMBI,
JEHOMHOCAPKOMBI, JIUM(POMBI), JKenyAKa (KapIMHOMBI, JUMQPOMBI, JIEHOMHOCAPKOMBI),
NOJDKETYIOYHON  Jkene3bl  (aJeHOKAPIIMHOMBI MPOTOKOB, HHCYJIMHOMBI, TJIFOKArOHOMBI,
TaCTPUHOMBI, KaPIHMHOUIHBIX OMYyXOJeH, BHUIIOMBI), TOHKOIO KHIIEYHHKA (aJl€HOKAPILTHOMBI,
auM(OMBL, KapIUHOUAHBIX OMyXOJieH, capkoMbl Kamnormmm, 1efioMHOMBI, TéeMaHTHOMBI, JINTIOMBI,
Helipopudbpomel, GUOPOMBI), TONCTOrO KHUINEYHHUKA (aAEHOKAPIITHOMBI, TyOYJISIPHON aIeHOMBI,
BOPCHUHYATOH  aI€HOMBI, TaMapTOMBbI, JIGHOMHOMBI),  MOYENOJIOBBIX  MyTEH:  MOYeK
(ameHOKapIMHOMBI, OnyXxoJu Bunbma (Hepobnactomsr), muMpOMBI, JIeHK03a), MOYEBOTO ITy3bIPsI
U yperpbl  (TUIOCKOKJIETOYHOH  KAPLUUHOMBI,  IEPEXOJHOKJIETOYHOH  KapLUHOMBI,
aJICHOKAPIITHOMBI), TPOCTAaThl (aJEHOKAPIMHOMBI, CAPKOMBI), SIUYEK (CEMHHOMBI, TEPaTOMBI,
SMOPHOHAIBHON KapLUHOMBI, TE€PATOKAPLITHOMBI, XOPHOKAPLIUHOMBI, CAPKOMBI, JIEHIUTHOMBI,
¢ubpombl, (PUOPOATEHOMBI, aNEHOMATOUAHBIX OMYXOJieH, JIUMIOMBI), IEYEHH. TIenaTOMbI
(TIe4YeHOUHO-KJIETOYHON KapLUHOMBI), XOJAHTHOKAPLITHOMBI, Te€naTodIacTOMBI, aHTHOCAPKOMBI,
NeUEeHOYHO-KJIETOYHON aIeHOMBI, T€MaHTHOMBI;, JKE€JTUHBIX MyTeH: KapLIMHOMBI )KEITUHOTO ITy3bIpS,
aMITyJITHOM KapLIMHOMBI, XOJJAHTHOKAPLIMHOMBI, KOCTEH: OCTEOr€HHON CapKOMBI (OCTEOCAPKOMBI),
¢dubpocapkoMel, 370Ka4eCTBEHHOW (PUOPO3HOI T'MCTHOLUTOMBI, XOHAPOCAPKOMBI, CApPKOMBI
IOunra, 3mokauecTBeHHON JMM(GOMBI (PETHKYJIOCAPKOMBI), MHOXKECTBEHHOW MHEJIOMBI,
3JIOKQYE€CTBEHHOH F'MTaHTOKJIETOUHOM OMyXOJIH XOPAOMBI, OCTEOXPOH(PPOMBI (KOCTHO-XPSILIEBBIX
9K30CTO30B), MOOPOKAYECTBEHHON XOHIPOMBI, XOHIPOOJIACTOMBI, OCEOHIHONH OCTEOMBI U
T'MTAHTOKJIETOYHBIX OIMYXOJIeH; HEPBHOH CUCTEMBI. ueperna (OCTeOMbl, TeMaHTHOMBI, TPAHYJIEMBI,
KCAHTOMBI, Je(OPMHUPYIOIIETO OCTUTA), OOOJIOYKH TOJIOBHOTO MO3ra (MEHHHTHOMBI,
MEHMHTHOCAPKOMBI, TJIHOMaro3a), Mo3ra (acCTPOLUTOMBI, MeNyJUIOOJAaCTOMBI, TJIHOMBI,
SMEHANMOMBI, Te€pMUHOMBI (MMHEATIOMBI), MyJIbTH(HOPMHOM TIIHOOJIACTOMBI,
OJIUTOZIEH/IPOTJIMOMBI, ITBAHHOMBI, PETHHOOIACTOMBI, BPOKIIEHHBIX OIyXOJei), HeHpohudpomsl
CIIMHHOTO  MO3ra, MEHHHTHOMBIL, TJINMOMBI, CapPKOMBbI), T'MHEKOJOIHYECKHX:  MAaTKH
(HOOMETPHANbHOW KaPIMHOMBI), IEHKH MaTKH (LEPBUKAIBHON KapLUHOMBI, TPEIOIMyX0JIeBOH
LIEPBUKAJIBHOMN AUCIUIA3HH ), SMYHUKOB (KapLIMHOMBI THYHUKOB (CEPO3HON UCTAI€HOKAPIITHOMBI,
MYLHUHO3HON  IMCTaJICHOKAPLIMHOMBI, HEKJIACCU(PUIMPOBAHHONW KAPLHMHOMBI),  OMyXOJed
36pHUCTO-TEKAJBbHbIX  KIETOK, onyxoiau kiuetok Cepronu-Jlefinura, IuUCrepMHUHOMBI,
3JIOKQYECTBEHHOH TEepPaTOMBI), BYJIbBBI (IUIOCKOKJIETOYHON KapIMHOMBI, MHTPA3MUTENNAIbHON
KapLUHOMBI, aJeHOKApPIMHOMBI, (PUOpPOCApKOMBI, MENAHOMBI), BaruHbl (CBETJIOKJIETOYHOMN

KapLUHOMBI, IUIOCKOKJIETOYHONH KapLUMHOMBI, TPO3JIEBUAHON CapkoMbl (3MOpHOHAIBHOMN



220

pabmomuocapkombl),  pautonueBblXx  TPyO  (KApPUUHOMBI), TE€MATOJOTUYECKUX.  KPOBHU
(MuenonHOTO Jeiko3a (OCTPOro M XPOHUYECKOrO), OCTPOro JauMGpoOJacTHOTrO JeiHKo3a,
XPOHMYECKOrO  JIUM(OLUTAPHOrO  JIeHKo3a,  MuUeNonponudepaTHBHbIX  3a00JeBaHUM,
MHOXECTBEHHOW MHEJIOMBI, MHEJOACIUIACTUYECKOrO CHHIpoMa), Oone3Hu XOIKKHHA,
HEXOIKKUHCKOH JTUM(OMBI (3710Ka4eCTBEHHON JTUM(OMBI); KOXKH: 3JI0KAYeCTBEHHON MEJIAHOMBI,
0a3aJIbHOKJIETOYHOH  KApPIMHOMBI, IJIOCKOKJIETOYHOH KapuMHOMBI, capkoMbl Kamomwy,
AUCIUIACTUYECKUX HKBYCOB, JIMIIOMbI, AHTMOMBI, AE€PMaTO(UOPOMBI, KEeJIOHIHBIX PYyOLOB,
NICOpHA3a; U HAANOYEUHUKOB. HEHPOOIACTOMBI.

57. Cnocob no mobomy u3 MyHKTOB 53-56, rae pakowm siBisiercst PRC2-accounnpoBaHHbIN
pak.

58. Crocob mo nyHKTY 57, Tie pakoM sIBJISIETCSI PaK MPOCTAThI, PAK MOJIOYHOM KeJe3bl,
paK KOXH, pak MOYEBOIO My3bIpsi, paK MEYSHH, PAK MOIKETyJOYHOH JKele3bl M PaK roJIOBbI U

meu.

ITo noBepenHoCcTH
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