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OIIMCAHUE U30BPETEHUA
2420-561016EA/045
HNEINTUAHBIE AMUJIHBIE COEAUMHEHMUA, CTIIOCOBb UX TOJYYEHHUA 1
MEJUIUHCKOI'O NIPUMEHEHUA

O6aacthb TEXHUKHU, K KOTOPOW OTHOCUTCSI I/1306D6TGHI/IG

Hacrosimmee wu300peTeHre OTHOCUTCS K MENTHAHOMY aMHJHOMY COEIHUHEHHIO,
obnamaromemMy 00e300MBAIOLINM AEHCTBUEM, CHOCO0Y €ro MOJy4YeHHs U METUIIMHCKOTO
MMPUMEHCHU.

VYpoBeHb TEXHUKHA

OnwuousHbIe CpencTBa MPUMEHSUIHCD [l JISYeHUsT OOJTM B TEUEHHE THICSY JIET U UTPAOT
(pU3NOTIOTHUECKYIO POJIb, MPEKIE BCETO, PU CBI3BIBAHUU C TPEMsI H3BECTHBIMH KJIACCHYECKUMHU
ONMUOMIHBIMU pELEeNnTOpaMu W, & U K. DTH TPU pPeLenTopa SBISIOTCS UJICHAMH CEMEHCTBa
compspkeHHbIX ¢ G-0eKOM pelenTopoB, TIaBHBIM 00pa3oM MPUCYTCTBYIOLINX B LEHTPAJIBHOM
HEPBHOW CHCTEME, a TaKKe€ BO MHOTUX Mepudepudecknx TKaHsiX. OIHUM M3 KIIACCHUECKHX
JIEKapCTBEHHBIX CPEACTB SIBISIETCS MOP(UH, KOTOPBIM OKasbiBaeT o0e30onmBaroliee neicTBre
TJIaBHBIM 00pa3oM MpH BO3AECHCTBUU HA OMTUOUAHBIE [L-PELETITOPBL

Kpome Toro, oObIMHO mpUMEHs€Mble KIMHUYECKUE AHAJIBIETHKH BKIIOYAKOT IPyrue
JIEKApCTBEHHbIE CPEICTBA, SBIIIOLIMECS arOHHCTAMH ONMUOUIHBIX [L-PELENTOPOB, TaKue Kak
TPaIULMOHHBIE ONHOUBI, TPEACTABICHHbBIE THAPOMOP(POHOM U (PEHTAHUIIOM.

OnHako ONMUOMIHBIE ArOHHCTHI [L-PELENTOPOB TMPOU3BOAST MHOXKECTBO ITOOOUHBIX
3¢ ($eKToB Npu ATUTETHHOM NPUMEHEHNH, TaKHE KaK TOJIEPAHTHOCTD, 3aBUCHMOCTb M YTHETEHHE
IBIXaHUS, @ TAaK)K€ BO3JEHCTBHE HA MOTOPHUKY JKEJYIOYHO-KHUIIEYHOrO TPAKTa, KOTOpBIE HE
TOJIBKO YBEJIUYMBAIOT CTOMMOCTb JIEUEHHUS, HO TaK)Ke BIHUSIOT HAa KypC BOCCTaHOBJICHUS
HaLuenTa rnocie jedeHusi. Hekoropsle HeomuonaHble npenapaTsl B popMe ISt UHbEKLMH, TaK1e
kak mnapaueramon u HIIBC (HecTepompaHble NPOTHBOBOCHAINTENbHBIE CPENCTBA), HUMEIOT
OrpaHHUYEHHOE MPUMEHEHHE W TO3bl M3-3a CBOEro ciaboro odezbonmuBaromero nevicraus. Kpome
TOT0, OHU Tak:ke OOJIANAr0T HEKOTOPBIMU MOOOYHBIMHU 3 deKTamMu, HApUMep, aleTOAMUHO(EH
ycuiMBaeT renarorokcuyHoctb, a HIIBC (HecTepounaHbie MPOTHBOBOCHANIUTENBHBIE CPECTBA)
BBI3BIBAIOT PA3JIMYHBIE JKETYIOUHO-KUIIEUHbIE 3a00I€BaHUS.

B ¢Bsi3u ¢ BO3pACTAOIUMH TPYAHOCTSIMU B J)KH3HE U paboOTe B COBPEMEHHOM OOIIECTBE U
YBEJIIMYCHUEM YHCIIA MOKWIBIX JIFOAEH, a TaKKe BBHIY BAXKHOW POJIM ONMHOWIHBIX PELENTOPOB
IUTSL JICYEHUS] PA3NIMYHBIX TUIOB OOJH, TMOWUCK HOBBIX OIMOUIOB C BBICOKOH aHAJIbreTHYECKON
AKTUBHOCTBIO M HU3KUMH TOKCHYECKHMH MOOOYHBIMH 3(PPeKTaMi UMEIOT BAXKHOE HAYYHOE U
COLIMAJIbHOE 3HAUCHHUE.

B nccnenoBanusix Opu1o 0OHAPYIKEHO, YTO MPH HCIIOJIB30BAHUU arOHMCTOB OMUOUIHBIX
K-pelenTOPOB OMHOUAHBIE K-PELENTOPbl MOTYT HCIOJb30BaThCS B KAadeCTBE MHUIICHEH Npu
BMEIIATENIbCTBE C ILENBI0 JieueHHss OONM M MPeNOTBPAIlEHHs LEJOoro psina 3a00NeBaHWNA U
naronorndeckux cocrossHui. Hampumep, B 1993 rogy Woold ¢ coaBr. onucanu npumeHeHue
arOHKCTOB OIMOUIHBIX K-PELENTOPOB A JedeHus OoneBoil ceHcutmsaumu (Anasthesia and

Analgesia, 1993, 77, 362-379); B 1999 rogy Wu ¢ COaBT. IpeaJIOKIINA arOHUCTBI OMTHOUTHBIX K-



peLenTopoB B KAauecTBE MHINEHEH IJIsI NPOPHUIAKTUKH U JIEYEHHs CepIedHO-COCYIAMCTHIX
3aboneBanmii (Circulation Res 1999, 84, 1388-1395); B 2003 roxgy Kaushik ¢ coasr. onmcanu
HEHpPONPOTEKTOPHOE AEUCTBHE arOHUCTOB OMUOUAHBIX K-penentopoB (J. Postgraduate Medicine
2003, 49 (1), 90-95); B 2004 roay Potter ¢ coaBT. onmcanu MPUMEHEHUE arOHUCTOB OMHOUIHBIX
K-peLienToOpoOB MpU HapyLIeHHsX 3peHus u 6onu B rnasax (Pharmacol. Exp. Ther 2004, 209, 548-
553); B 2005 rony Wikstrom ¢ coaBT. onucaiau NpuMEHEeHNe K-arOHUCTOB TPH JICUSHHH YPEMUN
u BbI3BaHHOTO onueM 3yaa (J. Am. Soc. Nephrol 2005, 16, 3742-3747); B 2006 rony Bileviciute-
Ljungar ¢ cOaBT. OLEHWIHM CBOICTBA AarOHMCTOB OINHOUIHBIX K-PELENTOPOB IPH
BOCTIAJIUTENIbHBIX ~ 3a00JIEBAHMSIX, TAKUX KaK OCTEOAPTPUT U PEBMATOHIHBIA  apTPUT
(Rheumatology 2006, 45, 295-302); B 2006 romy Lembo mpoBen OLEHKY HCHOJIb30BAHUS
arOHKCTOB ONMUOMIHBIX K-PELENITOPOB MPH KENyIOYHO-KHUIIeYHbIX 3aboneBanusix (Diges. Dis.
2006, 24, 91-98); B 2006 ronmy Jolivalt ¢ coaBT. omucaiu POJb ArOHHCTA OMHOUIHOTO K-
peuenTopa auuMaapuHa npu nuadeTuueckoi Helponatuu y rpeizyHoB (Diabetologia 2006, 49
(11), 2775-2785); B 2008 rony Schteingart, Claudio, D u coast. u3 Cara Therapeutics Co., Ltd. B
WO02008057608A2 onucany BIUSHUE arOHUCTOB OMUOUIHBIX K-PELENTOPOB HA BUCIEPATBbHYIO
60npb, OONb, CBsI3aHHYK C akTUBauued pH-4yBCTBUTENBHBIX HOLMLENTOPOB, W KallCaWIIUH-
WHyLHPOBAHHYIO OOJIb B Tla3ax.

CyiHocTh U300peTeHus

Ilenp HacTosimero M300pETEeHHsT COCTOUT B IMPENOCTABJICHWH aroHUCTA OMHUOUIHOTO K-
perienTopa, KOTOPbI HMEET HOBYIO CTPYKTypy, oOOjiamaer yay4dlIeHHOW OWOJIOrHYeCcKOM
AKTUBHOCTBIO W YJIYYIIEHHBIM 00€300JIMBAIOIINUM JIeUCTBUEM, a TAKXKe CIIOCo0a ero MoJydeHust
U METULUHCKOTO IPUMEHEHUSI.

B Hactosimem u300peTeHMu NpeasioxeHo coenuHeHue obmeit gopmynst (I) wmm ero

cTepeonsoMep, THApPAT, MeTaboNMHT, COJbBaT, (apMALEBTUUECKH IpUeMiIeMas COJb HIIH
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R' BriGpan 3 R, ;

KKIBIHA U3 M| U My HE3aBUCUMO BbIOpaH u3 1, 2, 3 uu 4;

KOKABIA M3 M3 U My He3aBUCUMO BbiOpaHbl U3 0, 1, 2, 3 wiu 4; npu yCIOBHH, YTO M3 U



my He MOTYT ObITh 0 OTHOBPEMEHHO;

KKIBIHA U3 N U Ny He3aBUCUMO BbiOpaH u3 0, 1, 2, 3 win 4;

Z uiGpan u3 CR'R™ mm NR?;

kaxabii 13 R u R¥ He3aBHCHMO BoiOpan u3 H, F, Cl, Br, I, OH, CFs, nutpo, C;¢
ankmibHOHN, Ci¢ anmkokcu, Che ankeHmnbHOU, Cop ankuumiabHOM, -C(=0)-Ci¢ anKuabHOH, -
(CHy)-C(=0)0-C16 anxumbhol, -(CHy)-NR'R', -(CH,)-COOH, -(CH,);-CONH,, Css
KapOOLMKJINYECKOH TIpynmnbl WM 3-8-4JEHHOH TIeTepOLMKINYEeCKOW TIpyInbl. AJKHIbHAS,
ANIKOKCH, aJIKEHWJIbHAsI, AJKUHWIIbHAS, KapOOIMKJIMYECKass WM TeTePOLMKJIMYECKass TPyIma
HeoOs3aTeIbHO JIOTMOJHUTEIbHO 3aMerneHa O0-5 3aMecTUTeNssMH, BBIOPAHHBIMU W3 TPYIIIIBI,
cocrosieit u3 F, Cl, Br, I, OH, CF3, =0, kapOOKCUIIbHOM, HUTPO, [IHaHO, aMuHO, Ci¢ amkui, Cy
¢ ankokcw, C,¢ ankeHunbHOU, Cy ¢ ankuHUIbHON, C33 KapOOLMKINYECKOW TPyMIbl WIH 3-8-
YJIEHHOW reTepOLUKINYECKON rpynmsl. I'eTeponuknnyeckas rpynmna Coaep:xur 1-3 rerepoaroma,
HeoOsi3arenbHO BbIOpaHHBIX W3 N, O wimm S, W KOrja rerepoaroM BbIOpaH U3 S, OH
HeoOs3arepHO HaxoauTes B popme S, S=0 unu S(=0),;

KaXObId U3 Rle, RY HesaBucumo BoiOpan w3 H, C,¢ ankwmnbhol, -C(=0)0-Ci4
ankunbHOH, -C(=0)O-(CHy)y-Cs3 xapbonuknuueckoit rpynmsl umn -C(=0)O-(CHp)e- 3-8
YJIEHHOM reTepOLUKITNIECKON TPYIIITHL. AJKUIbHAS, KapOOLUKITNIeCKast WJTH
reTepOLMKINYEeCcKasl TPymrna HeoOs3aTeNIbHO JOMOJNHUTENbHO 3aMelieHa 0-5 3aMecTHTeNsiMHU,
BbIOpaHHBIMU 13 rpymibl, coctosmed u3 F, Cl, Br, I, OH, CF;, nuano, Hutpo, C;¢ aqKuiIbHOH,
C anxokcu, Cy¢ ankeHmIbHOH, Cy ¢ anKuHIIbHOH, C3.3 KapOOLUMKINIECKON TPYIIIbI WITH 3-8-
YIEHHOW reTepOLUKIMYECKOU rpynibl. I'eTeponuknnueckas rpymnmna Coaepkur 1-3 rerepoaroma,
BbIOpaHHbIX U3 N, O wmm S;

B amsrepHatme R” u R”  of6pasyior  3-10-uieHHOe  asoTcomepiKaiiee
reTepOLMKINYECKOe KOJbIO C aTOMOM YIJIepoaa, K KOTOpOMY OHHU mnpucoeanHeHbl. Kombio
HeoOs3aTeNIbHO  JOTIOJIHUTENIBHO 3aMEIeHO 3aMECTHTENeM(SMH), BbIOpAaHHBIM W3 TPYIIIHL,
cocrositmert u3 F, Cl, Br, I, OH, CFs, unano, aurpo, =0, C, ¢ ankunbHOU, Ci¢ ankokcu, Co g
ankeHunbHOH, Ch¢ ankuHWIbHOH, (3 KapOOLUMKINYECKONW TPyIna Wid 3-8-4JeHHOH
reTepOLUKINYECKON IPYIIIIbI,

Ka)KIObIA U3 Rla, R'® nesaBucumo BbiOpaH u3 F, CF;, C ¢ ankunpHOMU, C) ¢ aNKEHUIBHOM,
Co.¢ anKUHWIBHON MNK 3-8-4JIEHHOH reTepoLMKINYECKON Ipymmbl. AJNKWIbHAs, aJlKeHWJIbHA,
ANKUHWIbHASL WJIM T€TEPOLUKIINYECKasi TPymna HeoOs3aTeIbHO JOMOJHUTENBHO 3amerneHa 0-5
3aMeCTUTEJISIMH, BbIOpaHHBIMU U3 rpymmbl, coctosimei u3 F, Cl, Br, I, OH, CF;, Hutpo, nuaso,
C1¢ ankunpHoM, C) ¢ ankokcu, Co ¢ ankeHmTbHOU, Co g aNKUHIIbHON, C3 g KapOOIUKINIECKOH
rpynmnsl Uiy 3-8-ujJeHHON reTepoLUKIndecKkoi rpynmnel. I'ereponykianyeckas rpynmna CouepKur
1-3 rerepoatoma, HeoOs13aTeIpHO BbIOpaHHBIX 13 N, O win S;

R* HeszaBHCHMO BoiOpan u3 H, -C(=0)-Cy¢ ankmnbrol, -C(=0)0-C)¢ amkuipbHOMH, -
C(=0)-Csg kapboumkmdeckoit rpymmsl, -C(=0)0-Csg kapOounkmmyeckoit rpymmsl, -C(=0)0O-
(3-8-unennoil  rereporukandeckoi  rpymmbl), -S(=0),-Cis  ankmnpHOH, -S(=0),-Csg
kapbouuknanueckol  rpymmbl,  -S(=0),-(3-8-uneHHON  reTepoLMKIMYECKOH  IpyMmibl), -

C(=O)NR'#R™, -S(:O)p—NRliR1j Wi 3-8-4JIEHHOHN TeTepOLUKINYECKON Ipynnbl. AJKUIIbHAs,



KapOOLMKIINYECKas WIH TeTePOLIUKIINYecKasi TpyIna HeoOs3aTeIbHO IOMOJHUTENIbHO 3aMelIeHa
0-5 3amectutensimMu, BbIOpaHHBIMU U3 Tpymibl, cocrosueit u3 F, CL, Br, I, OH, CFs, aurpo,
uuaHo, amuHO, Ci¢ ankunbHOH, Ci¢ ankokcu, C,¢ ankeHunbHOU, Cr¢ ankuHUIbHOH, Csg
KapOOLIUKIINYECKON IPYIIIbI W 3-8-uneHHon reTepOLUKINYECKON IPYIIIIbL.
I'eteporuknnyeckas rpymnmna couep:kut 1-3 rerepoatroma, HeoOs3aTeabHO BbIOpaHHBIX U3 N, O
i S;

KaKIIbIi U3 ng, th, R“, RY nesaBucumo BoIOpaH 3 H umm Cy_¢ ankuna;

B anbrepHatuse R'€, R™ 06pasyroT 3-10-uIeHHOE reTepoLUKINIecKoe KOMBLO ¢ aTOMOM
a30Ta, K KOTOPOMY OHH MNpucoeauHeHbl. KOJbo HeoOs3aTeIbHO JOMOJHUTENIBHO 3aMeleHO
3amectutTeseM(siMu), BbIOpaHHBIM U3 rpymmbl, cocrosimeit u3 F, Cl, Br, I, OH, CF;, uuano,
nutpo, Cig ankuna, Cis ankokcu, Cog ankenuna, Cog ankunmna uma -S(=0),-Ci¢ ankuna.
I'ereporuknmnyeckas rpymmna cogepxut 1-3 rerepoaroma, BbiOpanHbIX u3 N, O uin S;

q BeiOpan u3 0, 1, 2, 3 wu 4;

p BbIOpano u3 0, 1 wmu 2;

a BeiOpano u3 0, 1, 2 uyu 3;

R* He3aBucuMO BbIOpaH u3 H, C; ¢ ankunbHoM, Cy ¢ ankeHmIbHON, C) ¢ aIKUHUIBHON WU
-(CH,)-C33 xapOouuknanueckoi rpynnbl AJNKUIbHAS, aJKEHWJIbHAs, AIKWHUIbHAs WU
KapOOLUKIIMYeCKasi Tpymnna HeoOs3aTeNIbHO JOMOJHUTEIBHO 3aMmerneHa 0-5 3aMecTuTensMu,
BbIOpaHHBIMU U3 rpymmbl, coctosmeit us F, Cl, Br, I, OH, CN, CF;, NO2, C;_¢ ankunbHoi, C; ¢
ankokcH, Co¢ ankeHuwbHOU, Cr¢ ankuHWIbHOW, C3g KapOOUMKINYECKOW Tpymmbl wid 3-8-
YIEHHOW reTepOLUKIMYECKOU rpynibl. I'eTeponuknnueckas rpymnmna Coaepkur 1-3 rerepoaroma,
BbIOpaHHbIX U3 N, O nmu S;

kaxbii u3 R%, R3, R’, R® HesaBucumo BoiOpad 3 H, Ci¢ ankunpraoH, -C(=0)0-Ci4
ankmibHOH, -C(=0)0-(CHy)-Css kapbouukmmdeckoil rpynmel, -C(=0)O-(CH,)y-3-8-unennoit

NH

& NH; AnKuibHas, KapOOLMKJIMYECKass WM

reTePOLUKIMYECKOW TPYIIbl WU
reTepoOLMKINYecKasl Tpymrna HeoOs;3aTeNIbHO JOMOJHUTENBHO 3aMelieHa 0-5 3aMecTHTENsIMHU,
BbIOpaHHbIMU U3 rpyrmbl, coctosimeii u3 F, Cl, Br, I, OH, CFs, aurpo, mmano, Ci.¢ aaKuIbHOM,
C1¢ ankokcH, Cy ¢ ankeHmIbHOM, Co ¢ aaKuHIIBbHOH, C3.3 KapOOUMKINYECKON TPYIIbI WiH 3-8-
YJIEHHOW reTepOLMKINYECKON rpynmsl. I'eTeponuknnyeckas rpynna Coaepxur 1-3 rerepoaroma,

HeoOs3aTeTpHO BhiOpaHHbIX 13 N, O uin S;

b BeIOpano u3 0, 1, 2, 3, 4 wiu 5;
¢ BeiOpano u3 0, 1, 2, 3, 4 wnu 5,
Kaxnwrii u3 RS, R® HezaBucuMO BoiOpan u3 F, Cl, Br, I, CF;, uuano, Hutpo, C;_4 ankuna, -
OR™, -C(O)OR™, -SR™, -S(O)R™, -S(0),R*® um -NR*'R*;
. 52 p5b pc p3d pie pSf . pog .
kaxaeii 13 R, R7°, R™, R, R™, R™ u R™ ne3zasucumo BoiOpan u3z H nmm C -4 ankuna;
B aJbTEPHATUBE R, R® 00pa3yroT 5-6-4IeHHOE TeTePOLUKINIECKOe KOJIbIO C aTOMOM

a30Ta, K KOTOpPOMYy OHHU IIpPHCOEAMHEHbI. ['eTepouukianyeckas Trpynmna coaepxur 1-3



rerepoaTroma, HeoOs13aTesbHO BhIOpaHHbIX U3 N, O unmu S.
B npeamodtuTeNbHOM BapHAaHTE OCYINECTBJIEHUS M300pETeHUs COequHEeHue OOIei
dopmyner (I) unmum ero crepeomsomep, ruapar, MeTabONHUT, COJbBAT, (papMaleBTUYECKH

HpI/IEMJ'IeMaH COJIb UJIU COKpI/ICTaJ'IJ'I, raec.
(R

Ny
-

Z-[idsa

R' BbiGpan 13 R, ;

KKABIHA U3 My, My, M3, M4 HE3ABUCUMO BbIOpaH U3 1 uu 2;

KKIBIN U3 Ny, Ny HE3aBUCUMO BbiOpaH u3 0, 1 uiu 2;

Z BiGpan n3 CR*R* mm NR?;

kaxaeii u3 R?, R” He3aBUCHMO soiOpan u3 H, F, CI, Br, I, OH, CF;, nurpo, C;4
ankunbHOU, Ci4 ankokcn, C,4 ankenunbHOH, C,4 ankuHmibHOM, -C(=0)-C 4 aJKUILHOH, -
(CHy),-C(=0)0-Cy4 ankumbhoit, -(CHy)-NR'R', -(CH,),-COOH, -(CH,),-CONH,, Css
KapOOLMKIINYECKON IPyNIbl WM 3-6-4JIEHHOW reTepOLHKINYECKON TPYIIIbL, MPENNOUYTHTEIHHO
H, Ci4 ankumbhol, -(CH)-C(=0)O-Ci4 amxumbnol, -(CH,),-NR'R", -(CH,),-COOH, -
(CH2)g-CONH,, C36 KapOOLMKIMYECKOH TIPyNNbl WM 3-6-4l€HHOH TIeTepPOLUKINYECKON
rpynmbl.  AJKWIbHAS, AQJIKOKCH, QJIKSHIJIbHAS, AQJKWHIJIbHAS, KapOOIMKINYECKas WM
reTepOLMKIINYeCcKasi TPymrna HeoOs3aTeNIbHO JOMOJNHUTENbHO 3aMerneHa 0-3 3aMecTHTeNsiMHU,
BbIOpaHHbIMU U3 rpymmbl, coctosimeidt u3 F, Cl, Br, I, OH, CF;, aurpo, =0, xapOOKCHIBHOMH,
uuaHo, amuHOo, Ci4 ankunbHOH, Ci4 ankokcu, C,4 ankeHunbHOH, C,4 ankuHUIbHOU, Csg
KapOOLIUKIINUECKON IPYIIIbI W 3-6-uneHHoON reTepOLUKINYECKON IPYIIIIbL.
I'ereporuknuyeckas rpymnmna couep:kuT 1-3 rerepoatroma, HeoOs3aTeIbHO BBIOpaHHBIX M3 N, O
win S. ['eTepormknnyeckas rpyrmmna conepskut 1-3 rerepoaroma, HeoOsS3aTENbHO BHIOPAHHBIX M3
N, O unu S, u Koraa rerepoarom BeIOpaH U3 S, OH HeoOs3aTeIbHO HaxonuTesi B opme S, S=0
i S(=0),;

KQKObIA U3 Rle, RY HesaBucumo BoiOpan w3 H, C;4 ankwnbho#, -C(=0)0-Ci4
ankunbHOH, -C(=0)O-(CH2)-Cz¢ kapOoumknudeckoil rpynmbl unmn  -C(=0)O-(CHa)q-3-6-
YJIEHHOW TeTepouuKInueckon rpynmbel, npeanouturenbHo H, C4 anxunpnoi, -C(=0)0-C;4
ankunpHOM  mmu - -C(=0)O-(CHy)-Css  kapOouuknuueckoll — rpynmel.  AJKHIIbHas,
KapOOLMKITNYECKasi WIH TeTePOLIUKIINYecKasi Tpymna HeoO0s3aTeIbHO JIOMOJHUTENIbHO 3aMelleHa
0-3 3amecturensiMu, BIOpaHHBIMU U3 Tpymibl, cocrosimeit uz F, Cl, Br, I, OH, CF;, uuano,
Hutpo, C;4 ankunbhol, C;4 ankokcu, C,4 ankenmwnbHOW, Cp4 ankunuinbHOH, Csg
KapOOLMKINIECKOH CPYIIIIBI 15R051 3-6-une”HoMN reTepOLUKINYECKON CPYIIIBL
I'ereporuknnyeckas rpymnmna cogepxut 1-3 rerepoaroma, BbiOpanHbIX 13 N, O unn S;

B amsTepHatme R” u R”  of6pasyior  3-10-wieHHOe  asoTcomepiKallee
reTePOLMKINIECKOe KOJIBLO, MPEANOYTHTEIbHO 00pa3yroT 4-6-ujieHHOe a30Tconepikaliee
reTepOLUMKJINYECKOE KOJIBLIO, C aTOMOM YIJIEpONa, K KOTOPOMY OHU mpucoenuHeHbl. Komblo

HEeOoOs13aTeNIbHO  JIOTIOJIHUTENIbHO 3aMEIEHO 3aMeCTUTeNeM(sIMU), BBIOPaHHBIM W3 TPYIIIHL



cocrosient u3 F, Cl, Br, I, OH, CFs, unano, aurpo, =0, C,4 ankunbpHOU, Ci4 ankokcu, Cry
ankeHmwibHOH, Cp4 ankuHwiIbHOW, (36 KapOOIMKIMYECKON TPYMIbI WIH  3-6-4JIeHHOH
reTepOLUKINYECKON IPYIIIIbI,

KaKObIM U3 Rla, R'® nezasucumo BoiOpan u3 F, CF;, C;_¢ ankunmpHOMU, C) ¢ aNKEHUIBHOM,
Co¢ anKuHWIBHON WK 3-6-4JIeHHOHN TeTepoLuKiIndeckoi rpymmbl, npennourutensHo F, CFs,
Cy4 ankenmnma wuinu C,y4 ankuHWIA. AJNKWJIbHAS, AaJKEHWUJIbHAS, aAJKWUHUJIbHAS WM
reTepOLMKIINYECKasl TPyMna HeoOs3aTebHO JOMOJHUTENbHO 3amelneHa 0-3 3aMeCTUTENsIMHU,
BbIOpaHHbIMU U3 rpyIbl, coctosmeii u3 F, Cl, Br, I, OH, CF;, aurpo, muano, C; 4 aakuIbHOM,
C14 anxokcu, Cy4 ankeHmnbHOM, Coy adKUHIIBHOH, C3.¢ KapOOUMKINYECKON TPYIITbI Ui 3-6-
YJIEHHOW reTepOLUKINYECKON rpynmsl. I'eTepouuknnyueckas rpynna Coaepxur 1-3 rerepoaroma,
HeoOs13aTebHO BhiOpaHHbIX U3 N, O uin S;

R* HesaBHCHMO BbiOpaH u3 H, -C(=0)-C4 ankunbhoH, -C(=0)-C3.¢ kapOouKInIeckoi
rpynmbl, -C(=0)0-C;4 ankunbHol, -C(=0)-Cs4 kapbouukmudeckoir rpymmbl, -C(=0)0-Cse
kapOouuknuaeckoit rpynmsl win  -C(=0)O-(3-6-4JeHHON TIeTepOLUKINYECKOW TpPYIIbI), -
S(=0),-Ci14 ankunbHOH, -S(=0),-C36 kapOouukmudeckoil rpynmsl, -S(=0),-(3-6-uneHHoii
TeTePOLUKINYECKON  TPYIIIbI), -C(=0)NR'¢R™, —S(:O)p—NR“R1j Ui 3-6-ujgeHHOU
rerepouukinydeckon rpymmnsl, npeanoututeabHo H, -C(=0)-C,4 amxunbhoi, -C(=0)0-Ci4
ankunbHOH, -S(=0),-Ci4 ankunbHoi, -S(=0),-Cs.s KapOOLMKINYECKOH Ipynbl, -C(=O)NR'®R'"
Ui 3-6-4JIEHHON TeTepOLUKIMYECKON TPYyNmbl. AJNKWIbHAs, AJKEHWIbHAs, aJKUHUJIbHA,
KapOOLMKIINYeCKast WIH TeTePOLIUKIINYecKasi TpyIna HeoOs3aTeIbHO IOMOJHUTENIbHO 3aMelIeHa
0-3 3amectutensiMu, BeIOpaHHBIMU U3 Tpymbl, cocrosueit u3 F, CL, Br, I, OH, CFs, aurpo,
uuaHo, amuHO, Ci4 ankunbHOH, Ci4 ankokcu, C,4 ankeHunbHOH, C,4 ankuHUIbHOU, Csg
KapOOLIUKINUECKON IPYIIIbI W 3-6-uneHHoN reTepOLUKINYECKON IPYIIIIbL.
I'ereporuknuyeckas rpymnmna couep:kut 1-3 rerepoatoma, HeoOs3aTeabHO BbIOpaHHBIX M3 N, O
wi S;

kaxaeii w3 R'E, R R“, RY  HesaBucumo BoiOpan w3 H wmm C;¢ ankua,
npennourutenbHo H umu C 4 ankuna;

B amsrepHatuBe R'], R'™ 0Bpasyior 3-10-ueHHOE TeTepOLMKINYECKOe KONbLO,
MPEINOYTUTENILHO 00pa3yroT 4-6-4jleHHOE TeTepPOLMKIMYECKOe KOJbIO, C aTOMOM a30Ta, K
KOTOPOMY OHU TmpucoeArHeHbl. Konblo HeoOs3aTeNIbHO  JIOMOJHUTENbHO — 3aMEIEHO
3amectureeM(siMu), BbIOpaHHBIM U3 rpynmbl, cocrosimeit u3 F, Cl, Br, I, OH, CF;, uumano,
nutpo, Ci4 ankuna, Ciy4 ankoxcu, Coy4 ankenmna, Cp4 ankunmna um -S(=0),-Ci4 anxuna.
I'ereporknnyeckas rpymnmna cogepxut 1-3 rerepoaroma, BbiOpanHbIX u3 N, O unn S;

q BeiOpan u3 0, 1, 2, 3 wnu 4; npeanoururenbHo 0 umm 1;

p BbIOpano u3 0, 1 wu 2; mpeAnouTUTENHHO 2;

a BeIOpano u3 0, 1, 2 uin 3; mpeanoYTUTENbHO 3;

R* HezaBrcMO BoIOpaH u3 H, Ci4 ankunpHOH, Co4 ankeHnIbHON, Co4 ANKUHUIBHOW WITH
-(CH2)q-C3.6 kapOouuknuueckoil rpymmbl, mnpeanodrurensHo Ciy4  ankuna.  AJKHUIIbHAsd,
AJIKEHIJIbHAS, AJIKMHWIbHAS WM KapOOLMKJINYEeCKas rpyrmna HeoOs:3aTebHO JOTOJHUTEIBHO

3amerneHa 0-3 3amecturessiMi, BeIOpaHHBIME U3 rpymmel, cocrosimei u3 F, Cl, Br, I, OH, CN,



CF;, NO,, Ci4 ankunbHou, Ci4 ankokcu, C,4 ankeHwnabHOM, C,4 ankuHuiIbHOH, Csg
KapOOLIUKINIECKOH CPYIIIIBI 1SRN 3-6-uneHHoOMN reTepOLUKINYECKON CPYIIIBL
I'ereporknuyeckas rpymnmna coaep xut 1-3 rerepoaroma, BbiOpanHbIX u3 N, O unn S;
Kaxnbii 13 R?, R3, R’, R® HesaBucumo BoiOpad 3 H, Ci4 ankunsroH, -C(=0)0-Ci4
ankunbHOH, -C(=0)0-(CHy)-Cs.6 xapbouuknuueckoit rpymmbl, -C(=0)O-(CHy)y-3-6-unenHoi
/TLH
&

NH,

reTepOLUKIMYECKON TPYIIIbl WIH , mpeanoututenbHo H, C;4 ankunphoi, -C(=0)0-

Cis  amxmmpHOM, -C(=0)O0-(CH2)q-C3s  kapOomukinueckoid  rpymmbl.  AJKHIIbHAS,
KapOOLMKIINYECKasi WM TeTEePOLIMKINYECKasi IPyTna HeoOs3aTeIbHO AOMOJHUTEIBHO 3aMeleHa
0-3 3amectutensmu, BbIOpaHHBIMU U3 Tpymbl, coctosueit u3 F, Cl, Br, I, OH, CFs, "urpo,
muano, Ci4 ankwnbHOM, Ci4 ankokcu, C,y4 ankeHwiabHOM, Co4 ankuHmIbHOH, Csg
KapOOLMKINIECKOH CPYIIIIBI 15R1051 3-6-une”HoMN reTepOLUKINYECKON CPYIIIBL
I'erepormknnyeckast rpymnma conepkut 1-3 rerepoatoma, HeoOs3aTenbHO BBIOpaHHBIX M3 N, O

wnu S;

b BeiOpano u3 0, 1, 2, 3, 4 wiu 5, npeanourutensHo O wm 1;

¢ BeiOpano u3 0, 1, 2, 3, 4 wiu 5, npennourutensao O win 1

Kaxnpiii n3 RS, R® nezaBucumo BoiOpan u3 F, Cl, Br, I, CF;, nuano, autpo, Ci4 ankuia
I —NRSfRSg, npennouturenbHo F, CF; unu Ci4 ankuna;

KayKOblid U3 R 1 R nesaBucumo BbIOpand u3 H wimn C;_4 ankuna.

B mpenmoutruTensHOM BapuaHTE OCYLIECTBJICHUS W300pETeHHs] COeqUHEHue oOuei
dopmyner (I) unmu ero crepeomsomep, ruapar, MeTabONUT, COJbBAT, (papMaleBTUUYECKH
npuemsieMasi CoJib HJIM COKPUCTAILIL, TAE:

KaXXIBIN U3 My, My, M3, M4 HE3aBUCUMO BbIOpaH U3 1 win 2;

KKIbIN U3 Np, Ny HE3aBUCUMO BbIOpaH u3 0, 1 wiu 2;

Z BbiGpan u3 CR*R* mmm NR?;

kaxapii 13 R”, R mesasucumo Bbibpan u3 H, C4 anKuibHOM, -(CH2)¢-C(=0)0-C 4
amcmnbHOH, -(CH2)-NR'RY, -(CH2)-COOH, -(CH1)-CONH2, Css KapBOLMKIHYECKOi
IPyNnbl WK 3-6-4JIEHHOW TeTepPOIMKIMYECKON TPYMIbl. AJKUIbHAS, KapOOIMKIMYECKas WJIH
reTepOLMKINYEecKasl TPymrna HeoOs3aTeNIbHO JOMOJNHUTENBHO 3aMerieHa 0-5 3aMecTHTeNsiMH,
BbIOpaHHbIMU U3 rpymmbl, coctosimeit w3 F, Cl, Br, I, OH, CF;, =0, kapOOKCHIBHOH, HUTPO,
nuaHo, amuHOo, Ciy4 ankunbHOH, Ci4 ankokcu, C,4 ankeHunbHOH, Cp4 ankuHUIbHOH, Csg
KapOOLMKINIECKOH CPYIIIIBI J5R051 3-6-uneHHoMN reTepOLUKINYECKON CPYIIIBL
I'erepormknnyeckas rpymnmna conepkut 1-3 rerepoatoma, HeoOs3aTenbHO BBIOpaHHBIX M3 N, O
WIN S, W KOTJa reTepoaToM BbIOpaH U3 S, OH HeoOs13aTenpbHO Haxonutes B ¢opme S, S=0 wmmm
S(=0)y;

kbl w3 R', R Hesasucumo BoiOpan w3 H, C;4 anxwmibnol, -C(=0)0-Ci4
ankunbHOM i -C(=0)O-(CHy)y-Css  kapOOLMKIMYECKOM  TIpynmbl.  AJIKMIbHAs — WX

KapOOLMKINYecKasi Ipylnmna HeoOs3aTeIbHO OMOJIHUTENbHO 3amelieHa 0-3 3aMecTHTeNsIMu,



BbIOpaHHBIMU U3 rpynmbl, coctosimmed u3 F, Cl, Br, I, OH, CF;, Hutpo, nuaHo, MeTuia, 3THIA,
METOKCH, 3TOKCH, (DeHUIa;

B anprepHatHBe R” m R”™ MoryT oB6pasoBbiBaTh 4-6-ueHHOE a30TCOIEpIAIICe
reTepOLMKINYIECKOe KOJBLO C aTOMOM yTrJiepoaa, K KOTOPOMY OHHU mpucoenuHeHbl. Kosbio
Heo0s3aTeIbHO JOMOJIHUTEIBHO 3aMeIeHo 3amecTuTeieM =0;

Rla, R'™® HezaBucumo BoIOpanbl u3 F, CF;, MeTuna, aTuia, mponaHonia Wi U30MPOIHIA,

KakIbii R”  He3aBHCHMO BoiOpan u3 H, -C(=0)-Ci4 amkunsnoill, -C(=0)-Csg
kapOorukandeckoi rpymsl, -C(=0)0-Ci4 ankunpHol, -S(=0),-Ci4 ankumbHOH, -S(=0),-Cs
KapOOLMKINYECKOH  TPYIIIbI, -C(=0)NR'#R'", —S(:O)p—NR“Rlj uin  3-6-uieHHOU
reTepPOLMKINYECKON IPyMbl. AJIKHIIbHAS, KapOOIMKINYECKas UIH TeTePOIUKIMYECcKas TPyIma
HEeoO0s3aTeIbHO JIOTMOJHUTEIPHO 3aMerneHa 0-3 3aMeCcTUTENsIMH, BBIOPAHHBIMU W3 TPYIIIBI,
cocrositeit u3 F, Cl, Br, I, OH, CF;, autpo, 11uaHo, aMuHO, METHJIA, 3TUJIA, METOKCH, 3TOKCH,
mukJonponuia win (¢eHmwna. [ereporukinyeckass rpymnma comepkutr 1-3 rerepoaroma,
BbIOpaHHbIX U3 N, O wim S;

KayKIbld U3 ng, th, R“, RY nesasucumo BbIOpad u3 H wmu C; 4 ankuna,

B anbrepHaTuse R'¢, R™ 00pasyroT 4-6-1I€HHOE TeTEPOLUKINIECKOE KOJIBLIO C aTOMOM
a30Ta, K KOTOPOMY OHH MNpucoeauHeHbl. KoJbIo HeoOs3aTeIbHO JOMOJHUTENIBHO 3aMEIeHO
3amectureeM(siMu), BbIOpaHHBIM U3 rpynmbl, cocrosimeit u3 F, Cl, Br, I, OH, CFs, uumano,
HUTPO, METHJIA, 3THJIA, METOKCH, 3TOKCH MM -S(=0),-C;4 ankuna (npeanodrurenbHo -S(=0),-
MeTHNa, MpeanouTHTeNabHo -S(=0),-3Tuna). I'erepouuknuueckas rpynma coaepkur 1-3
rerepoatoma, BeiOpaHHbIX 3 N, O un S;

p BBIOpaHO U3 2;

q BbIOpaHo u3 0 nin 1;

a BbIOpaHO u3 3;

R* BBIOPAH M3 MPOMAHOWIA WM U30MPOITHIIA,

Ka)KIbIA U3 Rz, R3, R7, R® nesaBucumo BbiOpaH u3 H, C; 4 ankuna, -C(=0)0O-C4 ankuna
unn -C(=0)0-0en3una;

b BIOpaHO U3 0;

¢ BeIOpaHo u3 0.

B npeanoyTuTebHOM BapUaHTE OCYINECTBICHUS N300PETeHMS MPEIIOKEHO COSTUHEHHE
obmeit Gopmynsr (I), rme coenuHenue BbIOpaHO U3 coenunenus odmeit Gopmyner (II) umu ero
CTepeoHn3oMepa, rujapara, MeTabOJuTa, COJbBaTa, (PapMalEeBTUYECKH MPUEMIIEMON CONMH WU

COKpucTauia, rae:



(R1a)n1
\‘H@N‘jzi
6\.3.

R' BriGpan 3 Rk, ;

KaXIIbIil U3 My, My, M3, M4 HE3aBUCUMO BbIOpaH u3 1 wiu 2;
KaIbIid U3 Ny, N, HE3aBUCUMO BbIOpaH U3 0 uiu 2,
R' R'™ nesasucumo BbIOpansl 13 F;

Z Boibpan 13 CRR” um NRZ;

K KIbIN us R, R* HE3aBHCUMO  BbIOpaH u3 H kapOoKkcuna,

2

%
E.ZNTO | 0 | | @ | Oﬁl' (\N%’ CN—%

COOH

O

HN

B anprepHatHBe R” m R™ MoryT 06GpasoBbIBaTH JaKTAM C aroMoMm

yIJIeposia, K KOTOPOMY OHHU IIPUCOEIUHEHBI,

kaxnblii R  He3aBHCHMO BoiOpan w3 H, -C(=0)-C,4 amkunpHOM, -C(=0)-Csg
xapoouukanueckoi rpymmsl, -C(=0)0O-C4 ankunpHol, -S(=0),-C4 ankunbHoH, -S(=0),-Cs6
KapOOLIMKJINYECKOW  TPYIIIIBL, -C(=0)NR'¢R™, -S(=O)p-NR“Rlj wii  3-6-4yeHHOM
reTePOLMKINYECKON rpymimbl. AJKHIbHAS, KapOOIMKINYECKas: WK TeTePOLIUKINYECKas: TpyIra
HeoO0s3aTeIbHO JIOMOJHUTEIbHO 3aMerneHa 0-3 3aMeCcTUTENsIMH, BBIOPAHHBIMU W3 TPYIIIIbI,
cocrositnet u3 F, Cl, Br, I, OH, CF;, HuTpO, IMaHO, aMUHO, METHJIA, STUJIA, METOKCH, STOKCH,
nuKonponuia win (¢eHwna. [ereporukianyueckas rpymnmna comepkur 1-3 rerepoaroma,
BbIOpaHHbIX U3 N, O wm S;

KayKAblid U3 ng, th, R“, RY nesasucumo BbIOpaHd u3 H wmu C; 4 ankuna,

B anbrepHaTtuBe R'e R™ 00pa3yroT 4-6-4jieHHOE TeTEPOLUKINIECKOe KOJBLIO ¢ aTOMOM
a30Ta, K KOTOPOMY OHH MNpucoeAuHeHbl. KOJbIo HeoOs3aTeIbHO JOMOJHUTENBHO 3aMEeleHO
3aMecTuTeeM(siMU), BBIOpaHHBIM M3 rpynmbl, cocrosimed u3 F, CF;, mMeTuna, METOKCH WM -
S(=0),-Ci4 ankuna. I'eTeponnknuyeckas rpynmna coaepkut 1-3 rerepoatoma, BrIOpaHHBIX U3 N,
O unu S;

p BBIOpaHO U3 2;

kaxaeii m3 R%, R, R7, R® nesasucumo Boibpan s H, meruna nmi -C(=0)O-tper-Gy .

B npeanoyTuTenbsHOM BapUaHTE OCYINECTBICHHS N300PETEHIS PEAJIOKEHO COSTUHEHHE
obmeit gopmyasl (1) wim ero crepeonsomMep, ruapar, METabOIUT, CONBBAT, (hapMallEBTUYECKH

npuemjieMast COJib Wi COKpUCTAJL, A€
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27 o

R' BriGpan 3 Rk, ;

KaXIIbIil U3 My, My, M3, M4 HE3aBUCUMO BbIOpaH u3 1 wiu 2;
KaIbIid U3 Ny, N, HE3aBUCUMO BbIOpaH U3 0 uiu 2,
R'® R' Bri6panst u3 F;

Z Boibpan 13 CR'R” um NR?;

kaxapdi w3 RY, R”  mesaBucumo  BeGpan w3 H,  kapGokcuma
N
%

H N L% . -

f‘?‘ZN \”/O\Q O ,«S(\/I N4 (\ N4
JL - O N-2-
O r ‘?ZL O ¥ r O 14 14 HN 7 4
COOH

Nm -
E , amuHo, -CH,NH, unn 0

B ambrepuatiee R” u R MoryT 0GpasoBBIBATH JIAKTAM

N G

R? Ka)KIIblii HE3aBUCUMO BbIOpaH u3 H, ko

0 0 0 Q\S/ O\\S/A Qé,rﬂ\ }‘TI/H\
ST NEE OO s T S § ]

1 1 I

yIJieposia, K KOTOPOMY OHHU IIPUCOEINHEHBI,

{ T .
sl SOl NG SR

7 4 7 r 7

o I F

. 2 3 p7 P8
kaxabid u3 R7, R”, R, R” He3aBucumo BriOpan u3 H, metuna wim -C(=0)O-Tper-OyTuia.
B mpenmnouTuTebHOM BapUaHTe OCYIIECTBIECHHS H300peTEHMsI MPEIJIOKEHO COeTUHEHHE
obmeit Gopmynsl (II) wnm ero crepeousomep, ruapaT, METadOJUT, COIBBAT, (PapMaIeBTHUECKH

npuemjieMasi COJib Wi COKpUCTAJUIL, IAC!
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FF FF
R' BBiGpan u3 —é_NOCZl -§-NC§CZ’ _E_NbCZ, ~§-NOCZ,

Z BbiGpan u3 CR*R* mm NR?;
kaspiil 13 R”', R” HesaBucumo Bbibpan u3 H, kapGokcuna

H
?‘ZN
%H \H/O\)@ O é
s) ) Eib/, , o

COOH

(mN% N% N%
O W O

f 4 r r

O\//
Nm -
E , amuno, -CH>NH, niu 0

O%jt?*
HN

1 2
B anbTepHatuBe R” u R wmoryr o0pa3oBbIBaTh JaKTam

C aTtoMoM
YIJI€pOoza, K KOTOPOMY OHH TIPUCOETHHEHDL;
O
R” kaxpiil He3aBHCHMO BhIOpaH u3 H, s ' % ’ ’
0 o) o [ H
0] O @] W W /A w_N N
don A L SO G SR ¢
’ r ’ 7 O L O r O r O I O 7
0.0

ol

O R F s

kaxeii m3 R%, R, R7, R® nesasucumo Boibpan s H, mermna nmi -C(=0)O-tper-GyTiia.
B npenmnouTuTensHOM BapuaHTE OCYINECTBIEHHUS] N300PETEHHSI PENJIOKEHO COETUHEHHE
oomeit dopmynsr (I) wm (II), unm ero crepeomsomep, THUAPAT, METAOONHUT, COJBBAT,

dapManeBTUYECKH TpuUeMiieMasl COJIb WMJIM COKPHUCTAJUI, TJ€ COeNMHEHHE BKIJIOYaeT, Oe3
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OrpaHWYEeHUs] OTHUM, OJHO H3 COENVHEHWUH, NPENCTABJICHHBIX CIEAYIOIEH CTPYKTYPHOU

bopmyoii:

@
— H H
A~ Ao AN IR
HﬂVﬁ?fN E/Nng N o ) 0 H : o
NH,
NH,

coeguHeHue 2 coenuHeHne 3

NH,
coenuHeHne 6

w N o
"‘S\\
o) ™

o}

A T 0 o
I/\N’u\(N N7 N, J\,hﬁl J R
o A S H 2 g /]O“ : Nl Ntz
N _W\O ©/ 0

NH,
coeguHeHMNe 7
coenuMHeHue 8

AT

coequHeHue 9 NH,

NH,
o}

coenuHeHue 10
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NH2

Q
coegmHeHMe 13 coeguHeHne 14
O [¢]
o /j@kfﬂ/ﬁbﬁj\““ NHz e J\’H)W} J\/vil?

N O o] O\\ ,N
—NH / W
o}

NH, NH
coemguHeHKue 15 2

-

NH NH,

coeguHerne 11 coegMHeHue 12

o 'A“k:hj\’ﬁ/d‘@ . f\wj\f@

‘%N g o Hj\‘/n
O & s AP ANt

NH2 & NH,

coeluHeHue 16

\_/

H N/wl/N\j

NHZ NH,,

coenguHeHne 18
coeouHenue 17

JK,)\P\ JJ\/N“I? J\/)T} /”\/N NH,
w7 LI

NH NH2

2
coenuneHne 19 coenuHeHue 20
BB J\,? JK/NY(E)
N7 NT Y NH, 2

= O = O

S alFENe

0:,,5\./|

0O NH, coegnHeHue 22

coenmHenne 21

DO(( 0 &5 o (Q/ \ @(

NH,
NH,
coeguHeHne 23 coegnHeHne 24



'

Q

O

NH;,
coeguHeHMne 25

—NH

!
HN

o]

gj\/ﬂ ﬁn
W O

O/j,OQ { ! 6 !

™N
|

ey J e}

NH»
coenmueHmne 27

o
\U/bC/'/( Q 6 O

NH,
coegnHeHne 29

0
NH,

NH,
coenunenue 31

NH,
coequBeHue 33

2

o]

r

HoN

coennaenue 35

NH,

14

D@}{lg}w?

C

USRI

NH,
coegMHeHNne 26

e Y

NH,

—NH

NH,
coeguHeHne 28

G

=

o}
NH,

coeguHeHMe 30

So

NH,
coegmHeHne 32

o 9 g
N/U\:/N NJJ\{N NH,
[\

HaN
coemmHeHne 34

/QC o ©/ o)

HoN

coenmHeHmne 36



o ol

NH2

coemuHeHne 37

Jvil i L,

ZCFzCOOH

N

OZ&
Nm
coegmuenne 39

15

NLNﬁ\NLNj((I\?

Y/
NH,
coenuHeHne 38

HOalELL
i

NH;

NH,

s}

2CF,COOH

coemmuenne 40

H,N N

HOJWQJ\/? J\/% .

NH 2CF3COOH
2 coeguHeHMe 42

S I

NH,

coenuHeHMne 41

3CF,CO0H

NH, coemueeHMe 43 coenuHeHne 44

B OmHOM MpEANnoOYTUTENIFHOM BapHaHTE OCYLIECTBJIEHUS H300peTeHHs MPEIIOKEHO
coenunenue obmmei popmynsl (1) wim (II), uau ero crepeonsomep, ruApPaT, METAOONUT, COJIBBAT,
(apmaLieBTHYECKH TIPUEMJIEMasi COJIb WM COKpUCTa. DapMaleBTHYECKH MpUeMyIeMasi COJb
BbIOpaHa u3 Tpudropanerara.

B

coenunenue obmmei popmysl (1) wim (II), uau ero crepeonsomMep, rUAPAT, METAOOIUT, COTBBAT,

u300peTeHnn  TpeiokeHa  (papMaleBTUYECKass KOMITO3MIMS,  BKJIFOYAROINAS
(papMaLeBTHYECKH MPUEMIIEMYIO COJIb WJIM COKPHUCTAJLI, U OJUH WK Oosee (apmaneBTHIeCKH
MPUEMIIEMBIX HOCUTEJIEN I/I/I/IJ'II/I BCIIOMOTI'aTCJIBbHBIX BCIICCTB.

IMpumenenne coemunenust obmeid ¢opmynasr (I) wim (II) cormacHo HacTosIEMy
U300peTEeHNI0 WJIM ero CTepeom3oMepa, ruapara, meradbonwrta, COybBara, (hapMaleBTHUECKU
NpUEMJIEMON COJIM WJIM COKpHCTajia, Wid (apMaleBTHUYECKOW KOMITO3HIIMU, BKITFOYAOIIEH
coenunenue obmei hopmysl (1) wim (II), uam ero crepeonsomMep, ruApPaT, META0OJUT, COTBBAT,
(apmMaLieBTHYECKH MPUEMIIEMYIO COJIb WJIM COKPHCTAJUL, B MPOHM3BOACTBE JIEKAPCTBEHHOI'O
CpencTBa AJsl JeYSHUsT WM MPO(UIAKTUKY 3a001€BaHHsl WM COCTOSIHHSI, aCCOLIMMPOBAHHOTO C

OMHUOUAHBIM K-pE€HCITOPOM, Y MIICKOIIUTAIOICTO.
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B nmpeanodruTenbHOM BapHaHTE OCYIIECTBIIEHHUsS] N300PETEHUs, I7ie aCCOLMHMPOBAHHOE C
OMUOMIHBIM K-pEeenTopoM 3a00NieBaHHE HIIM COCTOSIHHE BBIOPAHO M3 TPYIIIBI, COCTOSIIEH U3
Oonm, BoOcmajeHus, 3y[a, OTEKa, TUMNOHATPUEMHHM, THIOKAJINEMHUH, HENPOXOJUMOCTH
KUIIEYHHKA, KA U IJ1ayKOMBL.

B mpeamouTHTENbHOM BapHaHTE OCYIIECTBIECHUS M300peTeHHs, rae Ooib BbIOpaHa W3
IPYNIIBbL, COCTOSsIEH U3 Heiipormarudeckoi Oonu, ¢usmueckoil OonM, BUCHEpalbHOH Oomu u
AepMaTajruu.

B mpenmouTuTeNsHOM BapuaHTE OCYINECTBJICHUs M300peTeHus, rae Oonb BbiOpaHa U3
TPYIIIBL, COCTOsIIEH U3 00U NpU apTpuTe, OOJIH MPH YPOJIUTHA3E, THCTEPOCTa3Ma, TUCMEHOPEH,
SHAOMETPHO3a, JUCIENCUH, MOCIeonepaioHHon Oonmu, OOMM TMoche TepaneBTUYECKOro
aeyenus, Ooam B rnasax, Oomu mpu orure, Oomu mnpu (YJIbMHUHAHTHOW MNEUEHOYHOH
HEJIOCTATOYHOCTH BCJIEACTBHE paka u Oonu, ces3anHHOl ¢ HapymeHusmu JKKT.

B u3obpereHun mpenyiokeH crnoco0 JIEYeHUs WIIM TPENOTBpPAIleHUsT 3a00I€BaHMs UITH
COCTOSIHUSI, ACCOLMHUPOBAHHOTO C ONHOUAHBIM  K-pPEenToOpoM, V  MIIEKOMHTAIOIIETo,
BKJTIOUAKOIHNI BBeneHue coenuHenus odmeit dopmysst (1) wmm (II), wnm ero crepeousomepa,
rugpata, MerabosnTa, conbBata, (papMareBTUYECKH MPUEMIIEMON COJIM MUIH COKPUCTAJUIA, WU
(bapmareBTHIECKON KOMIO3HULINY, BKIIOUaromen coequaenne oomeit ¢popmyst (1) nmm (11), mmum
€ro CTepeon3oMep, THApPAT, MEeTa0OJHT, CONbBAT, (apMalleBTUYECKH NPUEMIIEMYIO COJIb HIIH
COKpHUCTAJUI. ACCOLMMPOBAHHOE C OMHOUAHBIM K-peLenTopoM 3a00JeBaHHEe WM COCTOSIHHE
NPEATIOYTUTENIPHO BBIOPAHO W3 TPYIIBL, cOCTOsIed u3 OonM, BOCHAleHWs, 3yAa, OTeKa,
TMITIOHATPUEMHUH, TUMOKAJIHEMUH, HENPOXOAUMOCTH KHIIEYHMKA, KAl U IJIAyKoMbl. bosb
NPEATIOYTUTENBHO BbIOpaHa U3 IPYIIIBI, COCTOsAIIEH U3 HelponaTuyeckoi OONu, COMaTUYECKON
Oonu, BUCLEpabHON OONMM M AepMAaTaITuy;, WM OOJb MPEANOYTUTEIbHO BbIOpaHAa U3 TPYIIIHL,
cocrosimeil u3 Oonmu mpu aptpurte, OOIM MpU YPOJIMTHA3e, TMCTEPOCHAa3Ma, JUCMEHOPEH,
SH/IOMETPHO3a, IHCIENCUH, IIOCIeONnepaunoHHON Oonu, 0o0aM mocie TepaneBTUYeCKOro
JedeHusi, OoauM B ryaszax, Oojgu mnpu oture, OOauM Tpu (DYJIBMHUHAHTHON TMEYEHOUYHOM
HEeIOCTATOYHOCTH BCIIENCTBUE paka U Oonu, cBsizaHHOW ¢ Hapyuienusmu JKKT (HapymeHusiMu
CO CTOPOHBI JKEJTYI0YHO-KHIIEYHOTO TPAKTA).

Ecnu He yka3aHO WHOE, TEPMUHBI, UCTIONB3YEMbIE B OMMCAHUH U POopMyJie U300 peTeHus,
UMEIOT CIICAYIOLINE 3HAYCHHUS.

VYraepon, BOOOPOD, KUCIOPOJ, Cepa, a30T WM TaJlOTeH, COAep Kalquecs B TPyNmax U
COEAMHEHUSIX COTJIACHO HACTOSMIEMY HW300pPETEHUI0, BKIIFOYAIOT WX HM30TOMBL, a YIJIEPOH,
BOZIOPOJ, KHCJIOPOA, Cepa, a30T WM TaJOTeH, COIEpKaIluecs] B TPYNIax U COEIUHEHHSIX
COTJIACHO HACTOSIILEMY H300pPETeHHIO, HEOOS3aTeNbHO NOTOJIHUTENPHO 3aMEHEHBI OTHUM WIIH
GoJee COOTBETCTBYIOLIMMI H30TONAMH STHX aTOMOB, [JIé H30TOIbI yriiepoaa BKIouaT -C, °C
u "C, usoronsl Bomopoma Bkmouaror mnporuii (H), meifrepmii (D, Takke H3BECTHBIH Kak
TsDKenbld Bozmopon), Tputuil (T, Takke HM3BECTHBIM KaK CBEPXTSIKENBbId BOAOPOJ), H30TOIBI
KHUCJIOPOAa BKJIHOYAIOT 16O, 0 u 180, W30TOMBI CEPbI BKIHOYAIOT 328, 33S, ¥S u 36S, HU30TOIIbI
asora BKIo4aroT - N u N, H30TOmbI ¢dTopa BKIIFOUAIOT PF, usoroms XJIOpa BKJIFOYAIOT *Cl u

37
Cl, usoromnbl Gpoma BrmouaroT ' Br u *'Br.



17

"Ankun" O3HayaeT HOPMAJbHYIO U Pa3BETBJICHHYIO OJHOBAJEHTHYIO HACBILIEHHYIO
YIJIEBOJOPOAHYIO TPYIINY, MPHU 3TOM TPYINa C HOPMAJIbHOW U Pa3BETBIEHHON LEMbIO UMEET
OCHOBHYIO Lienb, copepxamyro or 1 go 10 aromoB yriepoaa, npeanodyTuTenbHo ot 1 go 8
aTOMOB yrjepona, Oosiee mpenmodtureapbHO OT | g0 6 aroMmoB yriepoxa, eme Oosee
MPEIOUTUTENBHO OT 1 10 4 aTOMOB yriepona, HauboJjee MpPenrnouTUTeNbHO OT 1 10 2 aTOMOB
yraepona. [Ipumeps! ajkuia BKIOYAIOT, 0€3 OrpaHUYEHUs TePEUNUCIEHHBIMHU, METHWI, THII, H-
IPONWII, M30mpomnw, H-OyTwi, n300yTwi, BTOp-OyTwi, Tper-OyTwil, H-NEeHTHJ, 2-TIeHTWI, 3-
MEHTH, 2-MeTHIT- 2-OyTHJI, 3-MeTui-2-OyTHII, H-T€KCUJI, H-TeITUJI, H-OKTHWJI, H-HOHUJI U H- €L
U T.JO. AJNKUI MOKET OBbIThb NOMOJHUTEIBHO HeoOs3aTenbHO 3amerrnedH 0, 1, 2, 3, 4 wumm S
3aMECTUTEJISIMH, BhIOpaHHbIME U3 rpymibl, cocrosimeit us F, Cl, Br, I, =0, rugpokcuna, -SR",
HUTPO, unano, Ci¢ ankmna, C¢ runpokcunankuia, Ci ¢ ankokcu, Co ¢ ankenuna, C,.¢ alKuHWIA,
Cs.s xapOboumkiInyeckol rpymmbl, 3-8-ujeHHOH rerepounkindeckoil rpymmel, -(CHa,),-C(=0)-
R", -(CH,)-C(=0)-0-R"?, -(CH),-C(=0)-NR "R"™, -(CH,)-S(=0);-R"?, -O-C(=0)-O-R"* mymm -
NRIQRI%, rne xaxnpii 13 R u R'™ mesasucumo BbiOpaH w3 H, rumpokcuia, amuHO,
kapbokcuna, Cig ankwmma, Cig amkokcu, C,g ankenmna, C,g ankuHwia, 3-10-uneHHON
KapOouMKIu4ecko rpymmbl,  4-10-uneHHOH reTepouuKINYecKkoi rpymmbl, 3-10-uneHHON
KapOOLUKITMIIOKCUTPYTITBI WK 4-10-4JIeHHON reTeporuKiInIecKkoil okcurpynmsl, k BeIOpaHo U3
0,1,2, 3, 4um 5, Beidbpano u3 0, 1 wim 2. Anxwun, k, j, R" u R"™ B nacrosimem JIOKYMEHTE
HUMEIOT OIPENIEJICHHBIE BBIIIE 3HAUCHMUSI.

"AnkuneH" O3Ha4YaeT HOPMAJbHYIO WM PA3BETBJICHHYIO JBYXBAJICHTHYI) HACBILIEHHYIO
yTJIEBONOPOAHYIO rpymmy, BKmoudaromyo -(CHy),- (v sBasiercs nenbim uuciaom ot 1 mo 10), u
NpUMephl AJKWICHa BKIIOYAIOT, O€3 OrpaHWuYeHUs] MEePEeYUCIICHHbIMH, METHWJIeH, OSTUJIEH,
nponuieH, OyTHIeH U T.1. AJIKHJIEH MOKET ObITh JOMOJHUTEIBHO HeoOs13aTebHO 3amerieH 0, 1,
2, 3, 4 win 5 3amecturessiMH, BhIOpaHHBIMH U3 rpymmel, cocrosimedt w3 F, Cl, Br, I, =0,
THJIPOKCHIIA, —SR19, Hutpo, mano, Ci¢ ankuna, Ci¢ ankunruapokcuna, Cie ankokcu, Cog
ankenuna, Co¢ ankuamnia, Csg KapOOIMKIMYECKON TPYMIbI, 3-8-4JI€HHON reTepOLMKITMYECKOM
rpymmer, -(CH,),-C(=0)-R"”, -(CH,)-C(=0)-0-R", -(CH,)-C(=0)-NRR"*, -(CH,);-S(=0);-
RY, -0-C(=0)-0-R" wm -NR"R"™*. Eciu konudectso 3amectutelneil B alKHICHOBOI rpymnmne
paBHO 2 wiu OoJblle, 3aMECTHUTEH MOTYT OBbITb KOHIEHCHUPOBAHBI JPYr C JPYroM C
o0pa3oBaHHEM [HMKJIMYECKON CTPYKTYphL AJIKMJIEH B HACTOSIIEM JOKYMEHTE UMEeT
OTPENIENICHHOE BBILIE 3HAYEHUE.

"Ankokcu" 03Ha4YaeT OAHOBAJIEHTHYIO rpynny O-ajKuiIbHON IPYMIbI, A€ alKHJI UMEeeT
OMpeNeNieHHOe B HACTOSIIEM JOKYMEHTE 3Ha4YeHWe, W MPUMEPBl AJKOKCH BKJIFOYAKOT, 0e3
OTpaHMYEHUs, METOKCH, 3TOKCH, |-TIpOnoKcH, 2-mponokcy, 1-0yTokcu, 2-mMeTu- 1 -mponokcu, 2-
OyTOKCH, 2-MeTWJI-2-TIPONOKCH, |-TIEHTHJIOKCH, 2-TIEHTUJIOKCH, 3-TIEHTHJIOKCH, 2-METHJI-2-
OyTokcH, 3-MeTmi-2-0yToKCH, 3-MeTUI-1-0yTOKCH U 2-MeTHJI-1-0yTOKCH U T.II.

"AnkeHun" ~— O3HAYaeT  HOPMAJIbHYK)  WJIM  Pa3BETBJICEHHYKD  MOHOBAJIEHTHYIO
HEHACBHIIICHHYIO YTIIEBOJOPOAHYIO TPYIITY, COAEPIKAIIYIO MO MeHbinei mepe 1, oObrano 1, 2 umm
3 yriepoa-yriiepoaHbIX IBOWHBIX CBSI3€H, MPU 3TOM €€ OCHOBHAs LieNb BKIOUYaeT 2-10 aToMOB

yrieponaa, Oojiee MPeamoUYTUTENIbHO 2-6 aTOMOB yryiepoa, eme Oojiee MpPeAnodYTHUTENbHO 2-4
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aToMa yriepoaa B OCHOBHOW memu. llpuMepnl aikeHWsa BKIIOYAKOT, 03 OrpaHUYCHHS
NIePEeYNCIICHHBIMHI, BUHII, ajuTwi, |-niponenw, 2-nponenwt, 1-0yrennn, 2-0Oyrenun, 3-OyTeHm,
l-meHTeHWN, 2-MeHTeHWI, 3-MeHTeHWN, 4-neHTeHu, 1-metmn-1-0yrenmn, 2-metun-1-0yTenm,
2-metun-3-0yreHun, 1-rekCeHu, 2-reKCeHmI, 3-reKCeHmI, 4-TeKCeHI, S-rekceHmt, 1-merui-1-
MEeHTEHW, 2-MeTuJI- | -nmeHTeHu, 1-rentenun, 2-renteHui, 3-renTeHu, 4-renTeHu, 1-OKTeHunI,
3-oktenu, 1-HoHeHWN, 3-HOHeHmWN, |-nenennn, 4-neuenwn, 1,3-Oyramuen, 1,3-nenrtanueH, 1,4-
neHTagueH U 1,4-rekcamiveH W T.IL, aJKEHWI MOXeT OBbITh JOIMOJHUTEIbHO HeOOsI3aTENIbHO
samerneH 0, 1, 2, 3, 4 unu 5 3amecTuTessIMU, BEIOPaHHBIMU U3 TpyIIbl, coctosmeit us F, Cl, Br,
I, =0, ruppoxkcuna, —SR19, HUTPO, unano, Ci¢ ankuna, Ci.¢ ankunruapokcuna, Cj¢ ankokcu, Cyg
ankenuna, C, ¢ ankuamina, Csg KapOOIMKIMYECKON TPYMIbl, 3-8-4JIeHHON reTepOLMKITHYECKOM
rpynmer, -(CH,),-C(=0)-R", -(CH,)-C(=0)-0-R", -(CH,)-C(=0)-NR"’R"*, -(CH,);-S(=0);-
R", -0-C(=0)-O-R" mmi -NR"R'**. Ankennn B Hacrosimem JOKYMEHTE UMEET ONPENEICHHOE
BBIIIIE 3HAYEHHE.

"AnkuHun"  O3HA4YaeT  HOPMAJIbHYK)  WJM  PA3BETBICHHYID  MOHOBAJIEHTHYIO
HEHACBHIIIEHHYIO YTJICBOJOPOAHYIO TPYIITY, COAESP KAINYIO MO MeHbineil Mepe 1, o0b1HO 1, 2 win
3 yrnepoa-yriaepoAaHbIX TPOMHBIX CBSI3€H, MPU 3TOM OCHOBHAas Lienb BKMo4aer 2-10 aTtoMoB
yrieponaa, Oojiee MPeanoYTUTENbHO 2-6 aTOMOB yryiepona, eme Oojiee MpeAnoyYTHTENbHO 2-4
aToMa yrjepoga B OCHOBHOH wenu. [lpumepbl ajKWHWIA BKJIIOYAOT, O€3 OrpaHUYCHHS
MEPEeYNCIICHHbIMH, STUHII, |-mponwHMy, 2-nponuHwi, OytuHwi, 2-Oytunun, 3-Oyrtunun, 1-
METHWJI-2-TIPONUHW, 4-TIeHTUHWI, 3-TIeHTHHWI, 1-MeTwn-2-OyTUHWI, 2-TeKCUHUJI, 3-TeKCHHHUI,
2-TenTUHUN, 3-TeNTUHWUI, 4-TeNTUHUI, 3-OKTUHWII, 3-HOHUHWJI W 4-HeUHUI U T.M., aJKUHUI
MOKeT ObITb JOIOJHHUTENbHO HeoOs3aTenbHO 3amenneH 0, 1, 2, 3, 4 win 5 3aMeCTUTENSIMH,
BbIOpaHHBIMU U3 rpymmsl, coctosimei us F, Cl, Br, I, =0, runpokcuna, -SR19, HUTPO, LKuaHo, Cj4
ankuwna, C;¢ ankuiruapokcuna, Cig amkokcu, Core ankenmna, Cre ankunmia, Csg
KapOOLIMKIINYECKON TPyMIbl, 3-8-4JI€HHONW TreTepOLMKINYECKOW TPYIIIIHL, —(CHz)a—C(=O)—R19, -
(CH,),-C(=0)-0-R", -(CH,)-C(=0)-NR'"R'*, -(CH,),-S(=0);-R"’, -0-C(=0)-O-R" wum
NR"“R"™ Ankunun B Hacrosimem JOKYMEHTE UMEET ONPEAEICHHOE BBILIE 3HAYEHHUE.

"Iuknoankuia"  O3HA4YaeT  OJHOBAJEHTHYK)  HACBIIEHHYK)  KapOOLMKINYECKYIO
YIJIEBONOPOAHYIO Tpymmy, OOBMHO comepkamyro oTr 3 po 10 aromoB yrieponma,
HEOTrPAHUYUBAIOLINE TPUMEPhl BKJIIOYAIOT  [UKJIOMPOMUJ, [HUKJIOOYTHI, LUKJIOTEHTHI,
LHUKJIOTeKCU WJIM LUKJIOrenTUa U T.0.  I{UKJIOanKua MOKeT OBbITh  JIOIMOJHHUTEIBHO
HeoOs3arenpHO 3amemier 0, 1, 2, 3, 4 unm 5 3aMecTHTeNs MU, BBIOPAHHBIMH W3 TPYIIIIbL,
cocrosmern w3 F, Cl, Br, I, =0, runpoxcuna, —SR19, HuTpo, 1nuaHo, C;¢ ankuma, Cig
ankwiruapokcmna, Cig ankokcn, Cp¢ ankenuna, C,¢ ankuumia, Csg KapOOIUKINYECKOH
rpynbl, 3-8-4JI€HHOW reTePOLUKINIYECKOM TPYIIIILI, «(CH,),-C(=0)-R", -(CH,),-C(=0)-O-R", -
(CHy),-C(=0)-NR"R'”, -(CHp)\-S(=0);-R", -0-C(=0)-0-R" nmu -NR"R'™ Iuknoankun s
HACTOSIIIEM TOKYMEHTE UMEET ONPEIeIEHHOE BhILIE 3HAUCHHUE.

"KapOouuknmn" O3Ha4aeT HACHINEHHOE WM HEHACHIIEHHOe, apOMATHYECKOE MWIIH
HEapOMaTHUYECKOe KOJBIO. APOMATUYECKOE MM HEAPOMATHYECKOe KOJBLO MOXKET ObITh 3-10-

YJIeHHOW  MOHOLMKIWYECKOH,  4-12-uneHHoW  Ounukiauueckor  wuiau  10-15-uneHHOMU
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TPULMKIMYECKOH  KOJbLEeBOM  cucremoil. KapOomuknnueckas rpymma MOXeT — ObITh
NPUCOEIMHEHA K KOJIbLy C BHYTPEHHHUM MOCTHMKOM WM criupokousblly. Heorpanuumparoiime
IPUMeEPbI BKIFOYAIOT LUKJIOMPOIII, UKJIOOYTHII, IUKJIOMEHTH, |-IUKIONeHTHI- 1-ankeHu, 1-
LIMKJIOIIEHTUJI-2-aJIKEHHJI, 1 -UMKJIONEHTHII-3-aJIKEHWJI,  ITUKJIOTE€KCHII, 1-UKIIOTeKCHI-2-
aNKEeHW1, |-IUKJIOTeKCHII-3-alKeHUJ, LUKJIOTeKCeHW, LMKJIOTeKCaTIueHW, IUKIOTeNTHII,
LIMKJIOOKTHJI, LIUKJIOHOHWJI, LIUKJIONELVJI, IUKIOYHACLWI, IUKIoaoaewI, Gpenmn i HadTu
KapOouukindeckas rpymmna MoxeT ObITh JONOJIHUTEIBHO HeoOsi3aTenbHo 3amerena 0, 1, 2, 3, 4
WK 5 3aMEeCTUTENISIMU, BbIOpaHHBIMU M3 rpymrbl, cocrositeit u3 F, Cl, Br, I, =0, runpokcuna, -
SRY
ankuHmia, Csg KapOOLMKIMYECKOW TIpymmbl, 3-8-4JICHHOH TIe€TepOIMKINYEeCKOH TPyIIbI, -
(CHy),-C(=0)-R", -(CHp)-C(=0)-0-R", -(CHy)-C(=0)-NR"R™*, -(CHp)-S(=0);-R"”’, -O-

C(=0)-0-R" wm -NR¥R™®. KapOouukn B HACTOSIIEM TOKyMEHTE UMEET ONpPeNeSIeHHOE BBILIE

2

HUTpO, umano, Ci¢ ankuna, Ci¢ ankunruapokcuna, Cie ankoken, Co g ankenuna, Chg

3HAYCHHE.

"I'erepouukn" oO3HauaeT HACBIIIEHHOE WJIM HEHACBIEHHOE, apOMaTH4YeCKOe WU
HEApOMAaTUYECKOE KOJIbLO, MPU 3TOM apOMATUYECKOE HJIM HEAPOMATHYECKOE KOJBLO MOXKET
ObITh 3-10-4JIeHHOW MOHOLMKINYECKOH, 4-12-uneHHoi Ourukiandeckoil wiau 10-15-uneHHOMN
TPULIMKJIMYECKON CHCTEMOW, W BKJIO4YaeT 1-4 rerepoaroma, BbIOpaHHbBIX W3 N, O wmmu S,
NPEATIOYTUTENBHO 3-8-UJIEHHOW reTepOLMKINYECKOH IPYNIoi, 1 HeoOs3aTeNbHO 3aMELEeHHbIH
N, S B KOJbIle TeTePOLHKIMYECKONH TPYNIbI MOXKET OBbITh OKHUCJIEH IO Pa3HbIX CTENeHel
OKHUCJIeHUs1. | eTepoLUKINYecKasl TPyIa MOKeT OBbITh CBsI3aHA C TeTEPOATOMOM HWJIH aTOMOM
yTJIepoaa, U reTePOLUKINYeCKasi TPYIa MOKET ObITh CBsI3aHA C KOJIBIIOM, CONEKAIIUM MOCTHK,
WJIN CO crupokosiblioM. Heorpanuuuparonye npumMepbl BKIOYAIOT 3TTOKCUITHIL, STIOKCUIIPOITII,
A3aLUKJIONPONUJ, OKCOLMKJIOOYTHI, a3auukiao0yTun, tTuorerepodyrun, 1,3-muokconanmi, 1,4-
OUOKCONAaHW, 1,3-AMOKCOreKCHII, a3allMKJIOTeNITUII, OKCENaH!II, THOLMKJIOT€TITHII, OKCA3eTTUHMIIL,
IWA3eNUHWI, TUA3CMUHWI, THPUAWI, MHUIePUIUHWI, TOMONUNEPUAUHWI, (ypui, THEHU,
nupaHwi, N-aJKWINAPPONUJ, TMUPUMUOUHUI, TUPA3WJ, TUPUAAZUHUJ, TTUMEPASHHII,
TOMOTIMIIEPA3UHUJI, UMHUAA30JIWI, TUIEPUANHII, MOP(OTUHIII, THOMOP(OIUHIII, OKCATHAHMUIL,
TUTHapOdypaHIIT, TUTHAPOITUPAHI, JTUTUATICHTAHMI, TeTparuapodypaHu,
TETPAruAPOTHEHWI, TETPArUAPONHUPAHUJ, TETPArHAPOTHONMHUPAHWI, TETPArHAPOITUPPOIIHIL,
TETPArUAPOUMHIA30JWI,  TETPArHIPOTHAZONII,  TETPArHIPONUPAHII,  OCH3UMUIA30JIIII,
OeH30MUPUANI, MHPPOJIOMUPUINT, OeH30MUruaApPOPypus, 2-NMUPPONHHUI, 3-TIHPPOTHUHIL,
nuruapounaonun, 2H-nupanun, 4H-nupanun, auokcan, 1,3-AMOKCONMA, NHPA3ZOJIHHUI,
TUATHAATIKIAJI, TUTHOJIAHMUII, TUTHIPOTHEHHI, MAPa30TUANHIIL, UMUIA30JMHUI,
WMUJIa30TUUHII, 1,2,3,4-TeTparuipOu30X UHOJUHUII, 3-azaburukio[3.1.0]rekcu, 3-
azabunukio[4.1.0]rentun, a3a0buukio[2.2.2rekcui, 3H-MHIOMMIXUHOIU3UHIIL, N-
NUPUINUIIMOYEBHUHY, 1, 1-guokcoTHOMOP( OITMHMUI, azabunmkio[3.2. 1 Joxrwm,
azabunmkino[S.2.0]HoHaHuU, okcaTpuuukio[5.3.1.1]nonemun, azaaJlaMaHTUII u
okcacrupo[3.3]rentin.  'eTtepoumkinueckass rpynma  MOXeT  ObITh  JONOJHHUTEIBHO
HeoOsi3arenpHO 3amemena 0, 1, 2, 3, 4 unm 5 3aMecTUTENsIMH, BbIOPAHHBIMU W3 TPYIIIBI,

. 1
cocroswenn u3 F, Cl, Br, I, =0, runpokcuna, -SR 9, HuTpo, 1uaHo, Cie ankuna, Cig
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ankwiruapokcmna, Cig ankokcn, Cpg ankenmna, C,¢ ankuumia, Csg KapOOLUKINYECKOH
rpynnbl, 3-8-4JIEeHHOW reTePOLUKINIYECKON TPYIIIIbI, —(CHz)a—C(zO)—R19, —(CHz)k—C(:O)-O—R19, -
(CH2),-C(=0)-NRR'*, -(CH,),-S(=0);-R", -O-C(=0)-O-R" um -NR'*. Terepoumkis B
HACTOSLIEM JOKYMEHTE ONPEAENIeHbI, KaK OMHUCAHO BhIIIIE.

"HeoOsi3arenpHblil" win "HeoOs13aTeNbHO" O3HAYAET, YTO OINMCAHHOE BIOCIEACTBUU
COOBITHE WJIM YCJIOBHSI MOTYT, HO HE JAOJDKHBI 00s3aTeIbHO, UMETh MECTO, YKa3bIBasi Ha CIy4aii,
KOra COOBbITHE WM YCJIOBHSI CYLIECTBYIOT WJIM HE CyLIecTBYOT. Hampumep, "ankuibHas
rpymnmna, HeoOs13aTeIbHO 3aMelieHHast F" o3HavaeT, 4To ajJKuIbHas rPyIa MOXKET, HO He JOJI’KHA
00si3aTenbHO, ObITh 3aMelneHa F, ykaspiBas Ha cliydai, KOrja ajKujbHas rpymmna 3amenneHa F, u
CJIy4aii, KOrja aJlKujibHas rpynmna He 3amernieHa F.

"dapManeBTHYECKasT KOMIIO3UIMS'" O3HA4aeT CMECh OJHOrO WM Oojiee COeIUHEHUH,
OINHCAHHBIX B HACTOSIIEM JOKYMEHTE, HIIH HX (PU3HOJOrHUECKH/(PapMaieBTUIECKH TPHEMIIEMON
COJM, WIM WX CTePeou3OMepa, CojbBaTa, (apMaleBTUYECKH MPUEMIIEMON COJMH  UJU
COKpucraluia, )51 Apyrux KOMIIOHCHTOB. F):[e Apyrue KOMITOHEHTBI BKJIFOYAKOT
¢dusnonornueckn/papMaleBTHUECKH MPHUEMIIEMbIE HOCUTEIH U BCIIOMOTATENbHbIEC BEIIECTBA.

"CtepeonsomMep" O3HAYaeT HU30MEPHI, MOJydaeMble B PE3yJIbTaTe MPOCTPAHCTBEHHOTO
pacCTOJIOKEHHsI aTOMOB B MOJIEKYJIe, BKJIFOYasl IMC M TPAHC-U30OMEPBI, SHAHTHOMEPBI U
KOH(OpPMAaLIMOHHBIE H30MEPBHI.

"O¢pdexTuBHAs H03a" O3HAYAET KOJIMYECTBO COEAMHEHUS, KOTOPOE BBI3BIBAET
q)HSHOHOFH‘{eCKI/Iﬁ 501051 MeI[I/II_II/IHCKI/Iﬁ OTBE€T B TKAHU, CUCTCME UJIM OPTaHU3MCE Cy6”beKTa, rae
Takoe KommuecTBO TpeOyercs. Ilpu BBemeHHH CyOBEKTY OHO SIBJISIETCSI JOCTATOUHBIM  JIJIS
npeaoTBpalicHs BO3HHUKHOBCHHA HWJIM [AJIs1 YMCHBIICHHUS OAHOIO WU 6onee CUMIITOMOB
3a00JI€BaHMI UM COCTOSIHUMN, TIOJBEPTraeMbIX JICUSHHIO, B HEKOTOPOU CTENeHH.

"ConbBatr" 03HaYaET COEAMHEHNE COTJIACHO M300PETEHHIO NI €r0 COJIb, KOTOPBIE TaKKe
BKJIFOYAIOT CTEXUOMETPUYECKOE WM HECTeXHMOMETPUYECKOEe KOJUYECTBO pPaCTBOPUTEIS,
CBA3aHHOI'O MEXMOJICKYJAPHBIMU HEKOBAJICHTHBIMU CHUJIAMH. B cjiydaec, Koraa paCTBOPUTEIIEM
SIBJISIETCSI BOZIA, OH MPENCTaBJIsieT COOOM ruapar.

IonpobHoe omnucanue

TexHHuUecKue peeHus1 HaCTOALIEr0 N300PETeHUsT NOAPOOHO OMMCAHBI HIKE CO CCHUIKON
Ha conpoBoxparomme Yeprexu u [Ipumep, mpu 3TOM OHHM BKJIIOYEHBI B 00BEM HACTOSIIETO
n300peTeHHs], HO HE OTPAHUYHBAIOT €T0.

CTpykTypa COEIMHEHHUs OIpeneleHa C IMOMOIIBI0 SAEPHOrO MAarHUTHOTO PE30HaHCA
(AMP) wnu (u) macc-cnekrpomerpuu (MC). 3Hauenue casura SAMP (8) npuBeneHo B eNUHULIAX
10° (m.1.). SIMP usmepsinu npu ucnoib3osanuu IMP-criekrpomerpa (Bruker Avance 111 400 u
Bruker Avance 300), pacTtBopuTeneM IUIi H3MEpPEHHUs SBJBSUICS — AEHTEpUPOBAHHBIN
mumermicynbdporenn (JIMCO-dg), nefitepuposanssiii xinopodopm (CDCls), neireprpoBaHHBINH
metanon (CD3;0D), a BHyTpeHHHM cTaHAapTOM - TeTpameTiuicuiad (TMC).

MC uzmepsinu npu ucnonb3osanuu (Agilent 6120B (M9P) u Agilent 6120B (XUA)).

BOXX wusmepsnu mpH  UCHOJB30BAHUHM KHUIKOCTHOTO Xpomarorpada BBICOKOTO
nasnenust Agilent 1260DAD (SB-C18 Zorbax 100x4,6 Mmm).
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JUisi TOHKOCJIOMHON XpoMatorpadpui UCIONb30BANIN IJIACTUHBI C CHJIMKarenem Yantai
Yellow Sea HSGF254 wmmn Qingdao GF254. IlnacTuHbl C CHIMKarejeM, HCIOIb3yeMble s
ToHkocnoitHoH xpomarorpadun (TCX), umeror napamerper 0,15 Mm~0,20 MM, a 17151 pa3aeneHus
Y OYHCTKH MPOAYKTA C MOMOIIBI0 TOHKOCIOWHOMN XxpomaTtorpadun - napamerpsr 0,4 mm~0,5 MM.

B xauectBe HOcHTENs U1 KOJOHOYHOH Xpomarorpaduu OOBIMHO HCIOJB30BAIH
cunukarenb Yantai Huanghai 200~300 merr.

M3BecTHbIE MCXOHBIE MaTepHajbl JAHHOTO M300peTeHHst MOTYT ObITh CHHTE3MPOBAHBI
COIJIACHO Ccroco0aM, M3BECTHBIM B YPOBHE TEXHHKH, WM MOTYT ObITh mpuoOpereHsl B Titan
Technology, Energy Chemical, Shanghai DEMO, Chengdu Kelong Chemical, Accela ChemBio
Co. Ltd, and J&K Scientific Ltd, u T.1m.

ATMocdepa a30Ta OTHOCHTCSI K PEAKIIMOHHOMY COCYAY, MOJICOSAMHEHHOMY K OaJUIOHY C
a30TOM, O0BEMOM TIPHUOIM3UTENBHO 1 J1.

ATMocdepa BoOmOpoma OTHOCUTCS K PEAKLHOHHOMY COCYZy, MOICOCIUHEHHOMY K
OaJJIoOHy ¢ BOAOPOAOM, 0OBEMOM MPUOTU3UTENBHO 1 J1.

Peakuust ruapupoBaHusi OOBIMHO BKJIIOYAJa BaKYyMHPOBAaHHE M BBEIACHHE BOJOpOIA C
MOBTOPOM 3TOH onepanuu 3 pasa.

Ecnu crenmanbHO HE yKa3aHO B NMPHUMEPAx, BCIO PEAKIUIO MPOBOIWIA B aTMmocdepe
asora.

Ecnu cnenmanbHO He yKa3aHO B IpUMepax, BECh PACTBOP O3HA4aeT BOJHBIN pacTBoOp.

Ecnn cnenuanbHO He yKa3aHO B IpUMepax, BCs TeMIEpaTypa pEeakLUH SBISETCS
KOMHAaTHOM TEMITEPaTypPoOil.

KomHatnas  temmepatypa  SIBISIETCS ~ ONTHUMAJbHOW  TEMIIEPATYpOM  pPeaKLuH,
Haxonswelcs B npeaenax ot 20°C no 30°C.

Ecnu cnenmanbHO He yka3aHO B INpHMepax, BCE €IMHHMLbI M INpencTaBisiioT coOoit
MOJIB/JL.

Boc o3HauaeT TpeT-0yTHIIOKCUKAPOOHUIBHYIO TPYIIIY.

Cbz o3HavaeT OEH3MITOKCUKAPOOHMIIBHYIO TPYIIITY.

THP o3Hauaet TeTparuApoOnupaHUIbHYIO TPYIITY.

IIpome:xxkyTounoe coenuHenue 1:

(2R)-6-(Tper-OyTokcukapOormnamMuno)-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-(TpeT-
OyTOKCHKapOOHMIAMUHO)-3-(h eHIIT-IIPOTIAHOMJT [aMUHO | -3-(heHUIT-IPOTTAHOWMIT |aAMUHO | -4 - METHIT-

NeHTaHOW |aMuHO [rekcaHoBast kuciora (IlpomexyTouHoe coenuHeHue 1)
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14 MpomexyTouHoe coeanHeHue 1
Cranus 1:

meTii-(2R)-2-[[(2R)-2-(OeH3unokcuKkapOOHUIAMUHO )-4-MeTUI-TIEHTAHOMJI |aMUHO |-6-

(Tper-OyTokcukapbormmamuno)rekcanoar (1b)

OH O
< A

Metnn-(2R)-2-amuHO0-6-(Tper-OyTokcukapOornimamMuno)rekcanoar  (la) (2,6 r, 10
MMOJIb) PacTBOPSUIH B dTHanerare (50 Mit) mpu KOMHaTHOH Temriepatype u oxyaxaanu go 0°C.
B peakunoHHBIH pacTBOp mocnenoBareabHo 100aBisuu (2R)-2-(0eH3mnokcnkapOOHIIIaMIHO )-4-
METHJI-IEHTaHOBYIO KHCIOTY (2,8 1, 11 MMmonb), 1-runpokcudenszorpuaszon (1,62 r, 12 mmors),
rugpoxiopun  1-(3-gumermnamMuHonponn)-3-stunkapboaunumuna (2,3 1, 12 mMmomp) U

NOBBILIANN TemMnepaTypy 10 25°C, nocnie 4ero peakliuy O3BOJISLIA UATH NIPHU 3TON TeMIepaType

B TedueHue 15 4. B peaxumonHslil pacTBop noOasisuin 1M BOmHBIN pacTBOP COJSTHOH KHCIIOTBI
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(25 mut) st MPOMBIBKH PEAKIIMH U TIOABEPTaIN CMECh MpOoLeccy pasaeneHus x)unkoi ¢assl. K
OpraHuyecKoi ¢aze n1o0aByIsAIN HACHIEHHBIN BOAHBIN pacTBop OukapboHata HaTpus (25 mi) u
nepeMeIIuBali cMech B TedeHue 30 MUHYT, 3aT€M CMECh IOABEPTajH IMpPOLECCY pa3ieleHUs
xKunkoi ¢asel. Opranndeckyro a3y npombiBaiu 1M BOIHBIM PacCTBOPOM COJITHOM KHCIOTHI (25
MJI), HaCBIIEHHbIM BOJIHBIM PacTBOpOM OmkapOoHaTa Hatpust (25 Mul), HACBIIEHHBIM BOAHBIM
pPacTBOpOM XJjiopuza Hatpusi (25 Mi1) B TAKOM IMOPSIKE U CYIIMIIM Haa O€3BOIHBIM CYJb()aToM
Hatpus (2 r). 3ateM ee GUIBTPOBAIN M BbIMAPUBAIN (QUIBTPAT MPU NOHMKEHHOM JIABJIEHUH C
MOJTyYeHHEM meTi-(2R)-2-[[(2R)-2-(Oen3unokcukapOOHUIAMHHO )-4-MEeTHJI-
MIEHTaHOW |aMUHO |-6-(TpeT-OyTokcukapOoHunamuHo)rekcaHoatra (1b) B Bume  Oenoro
BCIIEHEHHOTO TBepaoro Bemectsa (5,0 r, Bbixon 99%).

Cragus 2:

Metun-(2R)-2-[[(2R)-2-aMuHO-4-MeTUII-IEHTaHOWJT |aMUHO |-6-(TpeT-

OyTokcukapbormmamMuHo)rekcanoar (1¢)
Y
\O/U\E/N NH,
__\C’)

HN.___O
T
Metun-(2R)-2-[[(2R)-2-(6eH3MI0KCHKapOOHUTIAMIHO )-4-METHII-TICHTAHOJI | aMUHO |-6-
(Tper-OyTokcukapborunamuno)rekcanoar (1b) (5,0 r, 10 mmosp) pacTBopsiau B sTrnanerate (50
MJI) TIPH KOMHATHOH Temrmeparype U J00aBisjiu B peakuMOHHbIH pacTBop 10% mannmaauii Ha
yrne (1 r, 20% Bec/Bec), mocie vero armocepy 3ameHsud BOAOpomoM 3 pasa. Peakuuu
NO3BOJISUIM MATH B atMmocdepe BOmOpoAa INpHU KOMHATHOH TemrepaType B TedeHue S5 u.
PeakiyioHHbI pacTBOp (UIBTPOBANIN uepe3 AMATOMHUT (3 I') M BbIMApUBAIU (PHUIBTPAT NPH
MOHWKEHHOM JaBJICHUU C TIOJIyYeHHeM HeodHuIneHHoro MeTui-(2R)-2-[[(2R)-2-amuno-4-meTw-
MIEHTaHOW |aMUHO |-6-(TpeT-OyTokcukapOoHu-amMmuHo)rekcanoata (1¢) B Bume  Oenoro

BCIIEHEHHOro TBephoro BemectBa (3,7 1, BBIXOD 99%), KOTOpOE HCIOJB3OBAIH

HETMOCPECTBEHHO B CJIENYIOIIEH PEaKIIHH.
Cragus 3:
Metun(2R)-2-[[(2R)-2-[[(2R)-2-(beH3un0KcUKapOOHUTAMIHO)-3-(heHUIT-

MIPOTAHOWJI |aMHHO |-4-MeTHJI-TIEeHTaHO M |aMUHO |-6-(TpeT-0y TOKCHKapOOHMIIAMUHO ) FeKCAaHOAT

(1d)

Nye

HN__ O
IR
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HeouninenHprit meTm-(2R)-2-[[(2R)-2-aMuHO-4-MeTHI-IEHTaHOMT |aMHIHO |-6-(TpeT-
oyTokcukapoonmiamuno)rekcanoar (1¢) (3,7 r, 9,9 mmons) pactBopsuiu B stunanerate (50 mun)
IIpU KOMHATHOW TeMnepatype u oxjaaxaanu a0 0°C. B peakiMOHHBIN pacTBOP MOCIEAOBATEIBHO
nobasnsmu  (2R)-2-(6en3unokcukapOoHUIaMHUHO)-3-peHmn-nponaHosyro kuciaory (3,3 r, 11

mMMounb),  l-ruppokcubenszorpuazon (1,62 r 12 wmmonb), rugpoxjopun  1-(3-

>
IUMETHUIIAMUHOIIPOIIH )-3-3TrnkapOoauumuna (2,3 r, 12 MMOJIb) U TIOBBILIATH TEMIIEPATYPY IO
25°C, mocie 4ero peakiuy Mo3BOJSIIM MATH MPH 3TOH TemrepaType B TeueHue S5 4. JloGasnsiin
1M BOAHYIO COJISIHYEO KHCIOTY (25 MIT) AJisi MPOMBIBKH PEAKIIUU U TIOABEPrai CMECh MPOLeCcCy
paznenenus xxunkor (asel. K opranmueckoii (aze noOaBisiid HACBIIEHHBIH BOAHBINH PacTBOP
OukapOoHata HaTpus (25 MIT) M epeMeInnBaIu CMeCh B TedeHrue 30 MUHYT, MOCJe 4ero CMech
MOJBEPraJil TMPOLECCY pasfeneHust KUakoi ¢asel. Opranuueckyro ¢asy npomsiBau 1M
BOJIHBIM PACTBOPOM COJISTHOW KHCJIOTHI (25 MIT), HACBILIIEHHBIM BOAHBIM PacTBOpPOM OukapOoOHaTa
HaTpus (25 MIT), HACHILIEHHBIM BOAHBIM PACTBOPOM XJIOpUAa HaTpus (25 MiT) B TAKOM MOPSIAKE
cymmian Haja Oe3BOgHBIM cyib(arom Hatpus (2 r). 3aTeM ee (QUIBTPOBAIM M BBINAPHBAIH
(GuUIbTpaT NpPU MOHMKEHHOM IaBJICHWH C TMOJy4yeHHeM HeoduineHHoro MeTwi(2R)-2-[[(2R)-2-
[[(2R)-2-(6en3nnokcukapOOHMIAMHHO)- 3-() €eHUIT-TIPOTTIAHOMII | AMUHO |-4-MeTHIT-

NEHTaHOW |aMUHO |-6-(TpeT-OyTokcukapOonmnamuno)rekcanoara (1d) B Bume  Genoro

BCIIEHEHHOro TBephoro BemectBa (3,0 1, BBIXOm 46%), KOTOPOE HCIIOIB30BAIN

HETMOCPEICTBEHHO B CIENYIOIIECH peaKLiH.
Cramuss  4:  Merun-(2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-peHrI-iponaHous |aMuHo |-4-

METHJI-TIEHTAHOWJI |aMUHO |-6-(TpeT-OyToKCH-KapOoHImIaMuHo )rekcanoar (1e)

O H 0
\OJ\:/N NJK:/NHQ

HNTO
AN

Heouuinennnii MeTui-(2R)-2-[[(2R)-2-[[(2R)-2-(OeH3nI0KCH-KapOOHUIIAMUHO )-3-
(enn-nponaHonI |aMiUHO |-4-MeTHII-TIEeHTAHOUJI | -aMHHO | -6-(TpeT-
oyrokcukapoonmnamuno)rekcanoar (1d) (3,0 r, 4,58 mmonb) pacTBopsiu B 3Tuianerare (50 mi)
NpYU KOMHATHOW TEMIIepaType, B PEakHOHHBIN pacTBop nodasisuin 10% namnaauii Ha yrie (1 T,
33% Bec/Bec) m 3ameHsUTH aTMocdepy BOAOpPoaoM 3 pasa. Peakiuu TO3BOJSUIM HATH TIPH
KOMHATHOW TeMmIepaType B TeueHue 5 4 mox armocdepoii Bogopoaa (OamnoH). PeakroHHbIH
pacTBOp PUIBTPOBAIN Uepe3 TUATOMHUT (3 T) U BBINAPUBAIN (PHIBTPAT JOCYXa MPHU MOHKEHHOM
nasinennn. JloGapnmsimm sTwinamerat (6 MJI) W HarpeBalid cMech OO0 pactBopeHus. llocre
nobasneHus meTpojeitHoro s¢gupa (6 M) TeMmmeparypy MEIJIEHHO CHUXKaJU O KOMHATHOM
TeMIepaTypsl ¢ o0pa3oBaHueM ocanka u punbrposann. OTGUIBTPOBAHHBIN OCAOK CYLIWIN TPU
50°C npu NMOHMKEHHOM [aBJIEHUM C TosnydeHueM MeTui-(2R)-2-[[(2R)-2-[[(2R)-2-amunHo-3-

(b eHn-nponaHons |aMrUHO |-4-MeTHII-IEeHTAHOUJI |aMUHO |-6-(TpeT-
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OyTokcukapOoHmIaMuHo)rekcanoara (l1e) B Buge 6eoro BCIeHEHHOro TBEpAOro BemecTsa (2,1
r, BbIxox 88%).

Cragus 5:

Metun-(2R)-6-(Tper-OyTokcukapobonunamuno)-2-[ [(2R)-2-[[(2R)-2-[[(2R)-2-(TpeT-
OyTOKCHKapOOHUIIAMHHO)- 3 -( €HIII-TIPOTIAHOWI |aAMHHO |-3-peHUIT-TPONaHOMIT |aMHHO | -4-MeTHJI-

neHTaHow1 |aMuHo [rekcanoar (1f)

~ J\/N\HEJ\/ NH

O

HN O

T~

o}

Metun-(2R)-2-[[(2R)-2-[[(2R)-2-amuHO- 3-heHUIT-TIPOTTAHOWJI | -aMUHO | -4 -MeTHII-

NEeHTaHOW |aMuHO |-6-(TpeT-OyTokcukapOoHmn-amuao)rekcanoar (le) (2,1 r, 4,0 wMmounb)

pactBopsuti B sTryanerare (30 mu1) mpu KOMHATHOW Temrieparype u oxjaxknanmu no 0°C. B
PEaKIMOHHBIN pacTBOp TmocienoBarenbHo aodaBmsui  (2R)-2-(Tper-OyTokcukapOoHwm)-3-
¢dennn-nponanosyo kucnoty (1,3 r, 4,9 mmons), 1-runpokcudenzorpuaszon (0,65 r, 4,8 mmons),

rugpoxiopun  1-(3-numernnamunonponui)-3-3tunkapoogunvuna (1,1 1, 5,7 wMmomb) u

MOBBIIIAIN TeMIIepaTypy 10 25°C, mocie uero peakiuy Mo3BOJISIIN UATH NIPU 3TOH TeMIepaType
B TeueHne 5 4. JloOasmsnmu 1M BogHyro comsiHyrO KuchoTy (15 Mit) Ay MpOMBIBKH PeakuH U
NOJBEPrail CMeCh Mpoleccy pasfeneHus xunkoi ¢assl. K opranmueckoii ¢asze nobasnsmu
HACBIIIEHHBIN BOAHBII pacTBOp OukapOoHata Hatpus (15 mMit) U nepemeInBaiyu CMeCh B TEUEHHE
30 MHHYT, TOCJIe Yero CMeCh MOABEPraiv MPOLECcCy pasfesieHus XKUIKOH (a3bl. OpraHu4ecKyro
¢asy npombiBasii 1M BOIHBIM PacTBOPOM COJITHOM KHCIOTHI (15 MIT), HACBIIIEHHBIM BOIHBIM
pactBopoM OukapOoHaTta HaTpusi (15 MJT), HACBIIIEHHBIM BOAHBIM PACTBOPOM XJIOPHA HATPHS
(15 M) B TakoM TMOpsAKE W CYIIWIM Haa O€3BOIHBIM CyJabpaToM HATpus. 3aTeM ee
(uIbTpOBANH, BRIMAPUBATIH (UIBTPAT MPH MOHMKEHHOM JIABJICHUU M PA3AesUIA U OYHIIAIHU C
MOMOIIBED KOJIOHOYHOHM Xpomarorpaduu Ha cujiaukarene (merposieliHbii 3¢up/sTHnanerar
(06/06) =100:1~5:1) ¢ monyuenuem metwi-(2R)-6-(Tper-OyTokcukapbonmn-amuno)-2-[[(2R)-2-
[[(2R)-2-[[(2R)-2-(TpeT-OyTOKCHKapOOHMUITAMUHO)-3-(PeHUIT-TPONIaHOMII |aMHHO | - 3-( eHILIT-
MIPOTMAHOWJI |aMHHO |-4-MeTui-nieHTanow jamuHo [rekcanoata (1f) B Bunme Oenoro BCIEHEHHOTO
TBepAoro Bemiectsa (2,3 r, Beixon 74%).

Cramusi 6: (2R)-6-(Tper-OyTokcukapObonunamMuno)-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-(TpeT-
OyTOKCHKapOOHUIIAMHHO)- 3-(h €HIII-TIPOTIAHOMII |aMUHO |-3- P eHUIT-TTPONaHOMII |aMHHO | -4-MeTHII-

NeHTaHOW |aMuHO [rekcaHoBast kuciora (IlpomexyTouHnoe coenuHerue 1)
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Metun-(2R)-6-(Tper-OyTokcukapbonmnamuHo)-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-(TpeT-
OyTOKCHKapOOHUIIAMUHO)-3-(heHUIT-IIPOTIAHOMJI [aMUHO | -3-(DeHUIT-IPOTTAHOWMIT |aAMUHO | -4 -METHII-
nenraHowt |amuHo JrekcaHoat (1f) (2,3 r, 3,0 mmonb) pactBopsiin B Metanone (20 mu) mpu
KOMHATHOW Temriepatype. B peakunoHHBIH pacTBOp NOOABISIM BOAHBIA PacTBOP THIPOKCHUAIA
Hatpusi (200 mr, 5,0 mmoinp) (20 Mi1) M peakIMM MO3BOJSUIA MIATH NMPH 3TOW TEMIIEpaType B
teueHue S5 4. PeaknumonHbl pactBop nosoamiu a0 pH<4 1M BOmHBIM pacTBOPOM COJSTHOM
KHUCJIOTBI M 3aTeM SKCTparupoBaiy dTuianeratoM (40 mut), mociie 4ero CMech IMOABEPTaju
MPOLIECCY pa3feNieHus JKUIKOH (hasbl, OPraHnIecKyro a3y Cymmin Haj Oe3BOAHBIM CYJb(aTOM
HaTpusi, (QUIBTPOBAIN WM BBIMAPUBAIA (DUIBTPAT MPHU TMOHKEHHOM IABJICHHUH C TOJyYeHUEM
(2R)-6-(Tper-6yTokcukapOormnaMuno)-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-(TpeT-
OyTOKCHKapOOHMIAMUHO)-3-(h eHIIT-TIPOTIAHOMJI [aMUHO | - 3-(heHUIT-IIPOTTAHOMIT |aAMUHO | -4 - METHIT-
MEHTaHOW |aMUHO [rekcaHoBol KucioThl (IIpomeskyTounoe coenmHenue 1) B Bume Oenoro
BCIIEHEHHOTO TBepaoro Bemectsa (2,1 r, Beixon 93%).

MC m/z (UDP): 752,5 [M-HJ;

'H-AIMP (400 MI'n, CDCls) & 7,38-7,27 (m, 3H), 7,25-7,07 (m, 7TH), 4,82-4.62 (m, 1H),
4,61-4,41 (m, 2H), 4,37-4,18 (m, 1H), 3,37-2,67 (m, 6H), 2,00-1,65 (m, 3H), 1,59-1,37 (M, 15H),
1,35-1,26 (m, 9H), 0,90-0,80 (M, 6H).

IIpumep 1:

2-amuHO-7-[(2R)-6-amunHO-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-amuH0-3-peHun-

TIPOTAHOUJI |aMHHO |-3- (e HIII- TPOTIaHOMJI |AMUHO | -4-METUJI-TIEHTAHOMT |AMHHO |TeKCaHOM |- 7 -

azacupo[ 3.5 |HoHaH-2-kKapOOHOBAsI KMCIIOTA;, TPU-TpUTOpaLerart
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Cragus 1: Tper-Oytun-2-[(1S)-1-dpenunsTun|umuno-7-azacnupo[ 3.5 |HoHaH-7-

kapbokcunar (2B)

EQBOC
oy, A
@J “N

Tper-OyTun-2-okco-7-azacnupo| 3.5 |HonaH-7-kap6okcunar (2A) (7,2 r, 30 mmons), (1S)-
1-¢penstunamun (3,7 1, 31 mmomb) pactBopsiu B Tomyosie (100 mu) m pobaBnmsim m-
ToNyoNCyabpoHOBYO kucioTy (300 mr, 1,74 mmone). Hacaaky Jlmna-CTapka HCHOIB30BaIU
NPU KHUISTYEHUH CUCTEMbI ¢ OOpaTHBIM XOJOOWJIBHUKOM IJIsl OTAENeHuss Boxabl. Yepe3 6 u
PEaKIMOHHBIN PACTBOP BBHIMAPHBAIN AOCYXa MPU TOHMKEHHOM JaBJIEHUH C TOJYYEHHUEM
HEOYMILEHHOIO Tper-OyTiin-2-[(1S)-1dhenmwmTunJumuno-7-azacnupo| 3.5 |HonaH-7-
kapOokcunara (2B) B Buze sxentoro BcrieHeHHOTo TBepaoro seuectsa (10 r, Bbxon 97%).

Cranus 2:

Tper-OyTun-2-mmano-2-[[(1S)- 1-¢penunsTin Jamuno|]-7-a3actmupo[ 3. S |HoHaH-7-
kapOoxkcunar (2C)

NBoc

CN

Iz
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Heounmennsiii  tper-Oytun  2-[(1S)-1-permmaTun|umuno-7-a3actupo[3.5|HoHaH-7-
kapOokcumar (2B) (10 r, 29,2 mmonb) pactBopsimu B MeraHose (90 mu1) mpu KOMHATHOM
temneparype u oxnaxaanu 1o 0°C B nensHoli Oane. Ilpu nepememnBaHuy HOOABIISIN XJIOPU
nuHka (210 mr, 1,54 MMOJb) U MO KaruisiM MENJIEHHO NOOaBIsN TpuUMeTwicuuianuanua (3 T,
30,2 mmomb). Peaknuio mpomomkamu npu 0°C B TedeHue 3 4. PeakIIMOHHBIN pacTBOp
¢uipTpOBaNTM M BbIMApUBAIN (GHUIBTPAT NMPHU MOHWKEHHOM naBieHUH. OCTATOK pasfesuid U
OYMIIAJM C TOMOLIBIO KOJOHOYHOH Xpomarorpadpuu Ha cuimkarene (TeTpoJeHHbIN
spup:aTrnanerar  (06/06) =4:1) ¢ nonydeHuem  Tper-OyTua-2-mmaHo-2-[[(1S)-1-
benumTUI |[aMuHO|-7-a3acupo| 3.5 |HoHaH-7-kapbokcunara (2C) B BUAE KENTOrO BCIIEHEHHOTO
TBepaoro Bemiectsa (4,7 r, Bbxon 44%).

Cramus 3: 2-[[(1S)-1-benunmsTun Jamuno|-7-a3actupo[ 3.5 |JHoHaH-2-KapOOHOBAsT KUCIIOTA

(2D)
NH

"”N/Cp‘
@J N" coon

Tper-Oytun-2-umano-2-[[(1S)-1-dennnstun|amuno]-7-a3actupo[ 3.5 |HonaH-7-
kapookcunar (2C) (2 1, 5,4 MMOJb) PacTBOPSIIM B KOHLIEHTPUPOBAHHOHN COJISTHON Kucnote (20
MJI) TIPH KOMHATHOW TEMITEpaType, U 3aT€M CMeCh KHUILITWIM C OOpPAaTHBIM XOJIONWJIBHUKOM B
teueHue 40 4. Temnepatypy yMeHbIIAIU A0 KOMHATHON TEMIIEPATyPhbl U PEAKLIUOHHBIN PacTBOP
BBIMAPUBAIM TPU TOHWKEHHOM [ABJIEHUHM C TOJydeHueM HeouuieHHon 2-[[(1S)-1-
benmmTUI|]aMuHO|-7-a3acnupo[3.5|HoHaH-2-kapOoHOBOH  kucnoTel (2D) B BHzme xenToi
MaciassHUCTOH skuakoctH (1,5 1, BbIXOA 96%), KOTOPYIO HCHOJIB30BAJIM HEMOCPEICTBEHHO B
CeNyIoLIeN peakLuu.

Cranus 4. 7-tper-OyrokcukapOorui-2-[[(1S)-1-penunstin]-amuno]-7-

azacupo[3.5|HoHaH-2-kapOoHoBas kuciora (2E)

J;ngaoc
™
d :

COQOH

Heounmennyro  2-[[(1S)-1-denunstun]amuno|-7-a3actupo[3.5|HoHaH-2-KapOOHOBYIO
kuciory (2D) (1 r, 3,47 mmonb) pactBopsi B Terparuapodypane (10 mi) npu KOMHATHOMH
temneparype. JloGasnsiiam BogHBINA pacTBOp ruapokcuaa Harpus (0,5 T, 12,5 mmons) (10 mo),
3areM n00aBnsM TU-TpeT-OyTrnankapooHar (908 mr, 4,16 MMOITb) M peakIUU MO3BOJISUIA UATH
NpU KOMHATHOW Temmeparype B TeueHue O 4. PeakunonHbId pacTBOp (HUIBTPOBAIHM C
MOJIyuYeHUEM HEOUHULIeHHON 7-Tper-OyrokcukapOoonmn-2-[[(1S)-1-penmmTunlamuno]-7-
azacriupo[3.5|noHaH-2-kapOonoBol kuciotel (2E) B Bunme Genoro tBepmoro Bemecta (0,8 T,
BbIxOA 60%).

Cranus 5: O7-tper-0yTuin-O2-merun-2-[[(1S)-1-benunstun]-amuno]-7-

azactinpo[3.5|nonaH-2,7-nukapbokcunar (2F)
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7-Tper-OyTokcukapOoouui-2-[[(1S)-1-pennmytun]amuno]-7-a3acrnupo[3.5|HoHaH-2-
kapoonoByto kuciory (2E) (775 wmr, 2,0 mMonb) pactBopsiid B auxyiopmerane (10 mu) mpu
KOMHAaTHOH Temneparype u nodasisun MeraHod (10 mur). B pacTtBop mpu nepeMemmBanuy npu
KOMHATHOW TeMIIepaType MocienoBarebHo 100aBisn 1-ruapokcudenzorpuaszon (270 mr, 2,0
MMOJIb), TuapoxJopun 1-(3-numernnamuronponui)-3-srunkapbonquumuna (0,6 r, 3,13 Mmonb)
U CUCTE€ME MO3BOJLUIM pearupoBaTh B TedueHHe 15 4. PeaklIMOHHBINA pacTBOpP BbINAPUBAIN IPU
NOHMKEHHOM JaBJIEHUH, a OCTaTOK pa3le/suld M OYMIIAJU C TOMOIIBI0 KOJOHOYHOH
xpomartorpadun Ha cuukarene (merpojielinbiii 3¢up:sTunamerar (06:00)=1:1) ¢ monyyeHuem
O7-tper-0ytuin-O2-metun2-[[(1S)-1-penmmTun|amuno]-7-a3acrupo[ 3.5 JHoHaH-2,7-
nukapookcunara (2F) B BUze CBETIIO-KEITOr0 BCIIEHEHHOTO TBEPAOTO BemecTna (560 Mr, BBIXOA
70%).

Cragust 6: metmn-2-[[(1S)-1-penmmTun]amuno]-7-a3acnupo[ 3.5 JHoHaH-2-kapOoKcHIaT

(2G)
NH

@J N" toowme

O7-tper-0yTun-02-merun2-[[(15)-1-pennnsTun)amuno]-7-azacnupo|3.5]nonan-2,7-
nukapookcunar (2F) (500 wmr, 1,24 mmonb) pactBopsin B auxjopmeraHe (4,5 miu) npu
KOMHATHOH Temnepartype u oxnaxganu no 0°C. JloGasnsum tpudTopykcycHyrw kucnory (1,5
MJI) ¥ TIO3BOJISUIM PEAKLM MATH NPU KOMHATHOI TeMmeparype B TeueHHue 3 4. PeakIMOHHBIN
pacTBOp BBIMAPHUBAJIN TMPU TOHIKEHHOM JaBJIEHUHW C mnonydeHueMm wmetmn-2-[[(15)-1-
benumTUI |[aMuHO|-7-a3acupo| 3.5 |HoHaH-2-kapOokcunata (2G) B BUIE JKEITONH MaCJISTHUCTOM
suakoctu (320 mr, Bbixon 85%).

Cragust 7: merun-7-[(2R)-6-(Tper-OyTrokcukapbonunamuno)-2-[[(2R)-2-[[(2R)-2-[[(2R)-
2-(TpeT-0yTOoKCHKapOOHMIAMHIHO)-3-(h HUJI-TPONAHOMI |aMUHO |- 3-(h €HIII-IIPOTIAHOMJI |aAMUHO |-
4-merun-nientaHow |amuHO [rekcanow|-2-[[(1S)-1-penmmTun]amuno]-7-a3acnupo| 3.5 |HoHaH-

2-kapOokcunat

0 Ni{@uj\;%\NHBoc
Yeritea

MeO

% NHBoc

Metun-2-[[(15)-1-bennnsTun]amuno]-7-a3actupo[ 3.5 |JHonan-2-kapbokcmnar (2G) (300
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mr, 1,0 mMmonp) pactBopsuin B guxjopmeraHe (10 M) mpu KOMHATHOH Temmeparype u
no0aBysiu nmpomexkyTouHoe coenumHenue 1 (753 wr, 1,0 mmons). [Ipn nepememnBanuu npu
KOMHATHOW TeMIepaType MnocjienoBareabHo nodasisin 1-ruapokcudenzorpuaszon (135 mr, 1,0
MMOJIb), runpoxjopun 1-(3-numernnamunonponun)-3-srunkapoonuumuna (0,23 r, 1,2 mmonb)
U TIO3BOJBSUIM CHCTEME pearupoBaTh B TeueHue 15 4. PeaklMOHHBIA pacTBOp BBIMAPUBAIU MPU
NOHMKEHHOM JIaBJIEHUM, & OCTaTOK pa3leisyii M OYUINAIM C IOMOINBIO KOJOHOYHOM
xpomarorpadguu Ha cuiukareje (nuxjopmeraH:MeraHod (00:00)=50:1). DmroeHT cobupanu u
BbIIIAPUBATM TpPH  TOHIKEHHOM JaBJIeHUHM ¢ mnojydeHueMm  meTwi-7-[(2R)-6-(Tper-
OyTokcukapOoHmnaMuno)-2-[[(2R)-2-[[(2R))-2-[[(2R)denun-nponanow |amMmuHo |-3-heHut-
MIPOTAHOUJI |aAMHHO |-4-MeTUJI-TieHTaHOw |aMuHO [rekcanon |- 2-[[(1S)-1-penmm i |amuHo |- 7-
aszacniupo[3.5]HoHaH-2-kapOokcuinara (2H) B Buae Oenoro BCIEHEHHOTO TBEPAOrO BEINECTBA
(710 wr, BeIXOZ 69%).

Cramus  8:  merun-2-amuHO-7-[(2R)-6-(Tper-OyTokcukapOonmn-amuHo)-2-[[(2R)-2-
[[(2R)-2-[[(2R)-2-(TpeT-OyTOKCUKapOOHUIAMIHO)-3-(h€HUIT- TPOTIAHOM |aMHIHO |- 3 - eHII-
MPOTTAHOMJI |aMUHO |-4-METHII-IEHTaHOWJI [AMUHO |rTeKCaHOm |- 7-a3acriupo| 3.5 JHoHaH-2-

kapookcunar (21)

Metun7-[(2R)-6-(TpeT-OyTokcukapbonunamMuto)-2-[[(2R)-2-[[(2R))-2-[[(2R)denun-
MIPOTIAHOMJI |aMUHO | -3 - (heHUIT-TIPOTTAaHOMJI [aAMHHO | -4-MeTHII-IIEHTAHOMJT |AMHHO | FeKCAHOMI |-2-
[[(1S)-1-dbenumTin |amuno]-7-a3actupo| 3.5 JHonaH-2-kapbokcunar (2H) (700 mr, 0,7 Mmodb)
pactBopsuti B dTHianerate (10 Mj) mpu KOMHATHOH TeMmIepaType U B PEaKLMOHHBIH PacTBOP
nobGassimn nasuaauii Ha yrie (0,1 r, 20% o Becy). ATMocdepy 3aMeHsITH BOJOPOAOM 3 pasa u
peakMy TMO3BOJSUIM WATH TMPH KOMHATHOH TeMIepatype B TeueHHe 5 4 mox arMocgepoi
Bomopona (OasioH). PeakuuoHHBI pacTBOpP (UIBTPOBAIHM 4Yepe3 TUATOMHUT W BBIMAPUBAJIH
¢unbTpar gocyxa. OCcTaToK pa3fessuld U OUUIIAIHN C TIOMOIIBIO KOJOHOYHOH Xpomarorpaduu Ha
cunukareie (auxjopmeran:meraHon (00:00)=50:1) ¢ mony4yennem MeTwiI-2-aMuHO-7-[(2R)-6-
(Tper-OyTokcukapbonunamuno)-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-(TpeT-OyTOKCHKapOOHMIAMUHO)-
3-(heHun-nponaHon|aMuHO|-3-(heHUI-MPONIAHOM |aMHUHO |-4-MeTHII-

MIEHTAHOWJT |aMUHO [rekcaHom |-7-a3acnupo| 3. S|nonan-2-kapbokcmnarta (2I) B Bume Oenoro
BCIIEHEHHOTO TBepaoro Bemectsa (370 mr, Berxon 60%).

Cragua 9: wmerun-2-amuHO-7-[(2R)-6-amuno-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-
¢ennn-nponanoni |aMuHo |- 3-peHn-nponaHomt|aMuHO | -4-MeTHII-

NEHTAaHOWI |aMuHO JrekcaHou |- 7-a3acnupo| 3. S|HonaH-2-kapOokcunar; 2,2,2-TpudTopyKCycHas

kuciora (2J)
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Metun-2-amuno-7-[(2R)-6-(Tper-OyTokcukapoonunamuuo)-2-[[(2R)-2-[[(2R)-2-[[(2R)-
2-(Tper-OyToKCHKapOOHUIAMUHO)-3-(heHHIT-TIPONaHOU |aMUHO |- 3-(h eHHIT-TIPOTIAHOMJIT |AMUHO | -
4-MeTHII-TIeHTAaHOWJT |aMHHO |reKcaHom|-7-a3aciupo[ 3. S J[HonaH-2-kapOokcmnat (2I) (370 mr, 0,4
MMOJIb) PACTBOPSUIM B IUXJIOpMeTaHe (3 MII) MPU KOMHATHOH TeMmeparype M OXJaKAaTu J0
0°C. HMobaBnsu TpuTOPYKCYCHYIO KUCIOTY (1 MIT), MOBBIIIAIHM TEMIEPaTypy IO KOMHATHOM
TeMIepaTypbl W IO3BOJISJIM CHUCTEME pearupoBaTh B TedueHHe 3 4. PeakuMOHHBIN pacTBOp
BBINMAPHUBATH JOCYXa MPH MOHWKEHHOM JABJICHHU C TOJIYYEHHEM HEOUYHINEHHOro 2-aMHHO-7-
[(2R)-6-amuu0-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-amuHO- 3-hermn-niponaHon |aMuHO |- 3-h eHuJI-
MPOTTAHOWJI |aMUHO |-4-METHII-IEHTaHOWJI [AMUHO |TeKCaHOu |- 7-a3acriupo| 3.5 JHoHaH-2-
kapOokcuara;, Tpu-TpUPTOPYKCYCHON KUCIOTHI (2J) B BUIe KeinTON MAaCIsTHUCTON SKUIKOCTH
(305 wr, BeIXOZ 72%).

Cragust  10:  2-amuHO-7-[(2R)-6-amuuo-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-(DeHu-
MIPOTIAHOWJI |aMHHO |-3-(p€HIIT- TPOTIAaHOMJI |-aMUHO | -4 - MEeTHIT- IEHTAHOWJT |AMUHO |TeKCaHOMI |- 7-

azacnupol[3. S]HOHaH-Z KapOOHOBAas KUCIIOTA, TPU-TPU(PTOPYKCYCHAsI KHCIOTa (CoeAnHeHue 2)
/

oy %ﬁr i@w

Iunpokcun Hatpus (50 mr, 1,25 mMmounb) pacTBOpstid B Boje (2 MJ) MPU KOMHATHOM
TeMIieparype U JA00aBJsUIM HEOUMIIeHHBIH 2-aMuHO-7-[(2R)-6-amunO-2-[[(2R)-2-[[(2R)-2-
[[(2R)-2-amuHO-3-peHmI-ponaHomni |aMUHO |- 3-(heHMIT- TPONaHOMI |]aMUHO | -4-MeTHIT-
MIEHTAHOWJT |aMUHO [reKCaHOMI |-7-a3acnupo[ 3. S[HOHaH-2-KapOOKCUIAT, TPU-TPUPTOPYKCYCHYIO
kuciory (2J) (305 wmr, 0,288 mmonb). Crucreme MO3BOJSIIM PearipoBaTh B TEUEHHE 5 4 TPH
KOMHATHOW TeMmmepaType. PeakuMOHHBI pacTBOpP BBINAPUBAIH JOCYXa NPU TMOHWKEHHOM
TaBJIEHUH U PA3[eIBUI U OYUINAIN C MOMOLIBIO MPENapaTUBHON JKUAKOCTHOW Xpomartorpaduu
(ycnoBus monydenwus: pudop: Gilson GX-281; xononka: Xbridge C18, 150 mmons) [[(2R)-2-
met; nonsrxkHasA ¢asa: A - ACN u B - H,O; u3okparndeckuii peskum: 65% A; CKOPOCTb MOTOKA:
30 mu/munyTa, oOpartHoe nmaenenue. 1000 ¢yHTOB Ha KB. moiiMm (6,9 MIla);, Temmeparypa
kosoHku: 30°C; anmuHa BonHbL: 210 HM; mepuoxa: 18 MUHYT, MOArOTOBKA MPOOBI COCOMHEHUE
pactBopsiii B 12 mu1 MmeraHona, BBOAuUMBIH oObeM: 0,9 mn/urna). IlomydeHHbIH pacTBOp
BBINAPUBATK TPH TOHIWKEHHOM JaBJIEHUH C yJajJeHHeM OOoJbllell 4acTH pPacTBOPUTENS H
TUOQUIM3UPOBAIN € TojyueHueM 2-aMuHO-7-[(2R)-6-amuno-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-
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aMHUHO-3-(peHUIT-TPONaHOMI |aMHUHO |- 3-( €HUIT-TIPOTIAHOUI |aMUHO | -4-MeTHII-
TIEHTAHOWJI |aAMUHO |reKcaHOomI |-7-a3acnupol 3. S |HoHaH-2-kapOOHOBOM KHUCJIOTHI, TpuU-
TpU(TOPYKCYCHON KUCIOTHI (coeanHenus 2) (92 wmr, Bbrxon 31%).

MC m/z (UDP): 360,8 [M+2H]*/2;

'"H-SIMP (400 MI'wy, D,0) & 7,44-7,18 (m, 10H), 4,65 (r, 1H), 4,33-4,18 (m, 2H), 3,58 (i,
2H), 3,52-3,41 (m, 1H), 3,41-3,29 (m, 1H), 3,17 (n, 2H), 3,10-2,90 (m, 4H), 2,70-2,46 (m, 2H),
2,32-2,18 (m, 2H), 2,05-1,28 (m, 14H), 0,98-0,84 (m, 6H).

coenuHenue 2-1 (coenuHenue 2 B cBOOOIHOM hopme):

Coenunenue 2 (7,3 r, 6,88 MMOJIb) pOMyCKaIHN Yepe3 HOHOOOMeHHY 0 cMouty (300 mun)
(amrompoBanu Bomod ¢ ~3,3% ammmuaka), MOJYYEHHBIH PacTBOpP 3JI0ATa BBIMAPHBAIU IPH
MOHMKEHHOM JaBJIEHUH (BBIMAPUBAIN TPU TMOHIKEHHOM aasyieHnu 10 100 mu mpu 60°C) u
3aTeM JUOQWIM3HUPOBAIN C TOJIyYEHHEM COeAMHEHHUs 2-1 B BHIOE O€Noro TBEpAOro BEINECTBA
(4,5 1, BeIXOn 90,8%).

MC m/z=720,5 [M+2H]";

'H-SIMP (400 MI'n, D,O) & 7,34-7,22 (m, 6H), 7,18-7,06 (m, 4H), 4,78-4,72 (m, 1H),
4,55 (1, 1H), 4,25 (1, 1H), 3,65-3,46 (M, 3H), 3,45-3,25 (M, 2H), 3,09-2,97 (m, 1H), 2,95-2,84 (M,
3H), 2,85-2,73 (m, 2H), 2,51-2,33 (m, 2H), 2,00-1,83 (M, 2H), 1,82-1,25 (M, 13H), 0,96-0,78 (M,
6H).

IIpumep 2:

(2R)-N-[(1R)-5-amuHO- 1-(2-0kc0-3,10-anazaguctmpo[4.1.5M{ 7} .1M{5 } Jrpunexan- 10-
kapoonw)neHT|-2-[[(2R)-2-[[(2R)-2-amuHo-3-permn-nponanons |aMmuHo | - 3-peHr-

HpOl‘IaHOI/IJ'I]aMI/IHO]-4-M€TI/IJ'I—1'IeHTaHaMI/II[' u- TpI/I(bTopchyCHa;[ KHUCJIOTa (coeunﬂeﬂne 3)

COOEt
CTa,qun 1 Crapns 2 Cragua 3 CTa,n,m 4
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Cragua 7
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CoenuHeHue 3
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Cranus 1: TpeT-0yTHiI-2-(2-3TOKCH-2-0KCO-3THIINAEH)- 7-a3acrupo[ 3. 5 |HoHaH-7-

kapbokcunar (3B)
COOEt

1

N
Boc

Terparunpodypan (50 mia) noGaByisaN B PEAKLUHUOHHYK KOJOy M IMOX 3aLIMTOH a30Ta
nobassuu ruapun Hatpus (1,3 r, 54,2 mmonb). Cmech oxnaxxaanu 1o 0°C B BoasiHOI OaHe co
JIBJIOM U 1O KaIisiM MeIUIeHHO ao0aBisum Tpustuidocdonoanerar (6,9 r, 31 mmons). Ilocre
nobasnenust peakuuo mposonuiu npu 0°C B Teuenune 20 munyT. Ee oxnaxknanu no -5-0°C u mo
KaIUIIM MEJIEHHO JOOaBJISLIN TpeT-OyTmii-2-okco-7-a3aciupo|3.5S|HonaH-7-kapObokcunar (3A)
(5 1, 20,9 mmonb) B Terparunpodypane (20 mi). ITocae nobasneHus TeMnepaTypy MOBBILIATN 10
KOMHATHOW TeMIepaTypbl M MPOAOJIKAIN peakuuto B TedeHue 1 4. J[0OaBysiin HACHIIEHHBIN
BOJIHBIN pacTBOp XxJiopuaa HaTpust (50 MIT) M SKCTParupoBaid cMech dTrnaneratoM (50 mi x2).
Opraandeckre cion OOBEOUHSUIN U OPTraHMYECKHE CIIOM CYIIMJIHM Hajx Oe3BOAHBIM CyJb(paTrom
HaTpusi, QUIBTPOBATN M BbINAPUBAIN (UIBTPAT NMPU MOHWKEHHOM [ABJICHUU C TOJTyYeHHEM
HEOUHILEHHOIO TpeT-OyTHII-2-(2-3TOKCH-2-0KCO-3TUIIHEH)- 7-a3actupo| 3.5 [HoHaH-7-
kapbokcunara (3B) B BHOe CBETJIO-XKENTON MaciHsTHUCTOU skumkocTu (6,0 r, Beixon 92,8%),
KOTOPYIO MCIIOJIb30BAJIN HETIOCPEACTBEHHO B CIENYIOIIeH CTaauH.

Cragus 2:

TpeT-0yTui-2-(2-3TOKCH-2-0KCO-3THI)-2-(HUTpOMEeTHIT)-7-a3acriupo[ 3.5 |HoHaH-7-

kapOokcunar (3C)
0

/\O N02

N
Boce

B peakumonnyro konly noOaBnsiii  TpeT-OyTHII-2-(2-3TOKCH-2-OKCO-3THIIUACH)-7-
azactiupo[3.5|HonaH-7-kapbokcunar (3B) u pobGasnsmm  Terparuapodypan (60 wmu). Ero
NOJTHOCTBIO PACTBOPSUTM TPM KOMHATHOH TeMIlEpaType NpH MEePEeMELIMBAHHM, TOCIE Yero
nobasisimu HUTpometaH (6,0 r, 98,3 mmounb) u ¢propun rerpadyrunammonus (7,85 r, 30 MMoIb).
ITocne noOaBneHUs peakUUIO HArpeBatd ¢ OOpPATHBIM XOJOAMJIBHHUKOM B TEYeHHE S5 d.
PeakunoHHBIH pacTBOp OXJIAKIANU 10 KOMHATHOH Temrepatypsl, nodasisiam stunanerar (150
MJI) ¥ JUII TIPOMBIBKH M Pa3/€JI€HUs] UCIONB30BAJIH HACBIIIEHHBIH BOAHBIA PAaCTBOP XJOPHIA
Hatpust (100 mn x1). Opranmueckyro ¢asy cyummid Haj Oe3BOIHBIM CyJib(aTroM HaTpus,
¢unIbTpOBANM W BBINAPHBAIN AOCYXa IMpPHU INOHWKEHHOM naBieHud. OCTaTOK pa3feisui |
OYMINAJIM C TIOMOIIBI0 KOJIOHOYHOH xpomarorpaduu Ha cuimkarene (NETPOJIeHHBIH

s¢up:aTrnanerar  (06:00)=10:1) ¢ mnomyueHueM TpeT-OyTUI-2-(2-3TOKCH-2-0KCO-3THI)-2-
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(aurpomerun)-7-a3actmpo| 3.5 |HonaH-7-kapookcmwiata (3C) B Bume OecLBETHOW NpPO3pavHOM

MAaCIISTHUCTOH XHuIKoCcTH (6,5 T, BeIxoa 90%).

Cragus 3: Tper-Oytun2-(amuHOMETHI )-2-(2-3TOKCH-2-0KCO-3THII)-7-
azacinpo[3.5|HoHaH-7-kapbokcunar (3D)
0
/‘\O NH
N
Boc

B  peakuuonnyro  koilOy  goOaBisuim  TpeT-OyTui-2-(2-3TOKCHU-2-OKCO-3THIT)-2-
(autpomernn)-7-azacnupo[ 3.5 |HonaH-7-kapookcmnar (3C) (6,5 r, 18 mmonp), 3aTem 100aBIsLITH
sta”on (75 mu) u Boxy (25 mu), moporok skene3a (4,9 r, 88 mmob) u xjaopun ammonus (4,7 T,
88,00 MMOJTb) U KHUITSTHIIH PEAKIHIO ¢ OOPaTHBIM XOJIONUIPHIKOM B TeueHue S5 4. Temmeparypy
CHIDKQJIM N0 KOMHATHOW TEMIIepaTypbl M BBINAPUBAIM PEAKLIHUOHHYIO cHcCTeMy 10 20 ML
HobGasmsuiu Bony (30 wmut), moBomwu pH no mokaszartens Gombine 10 BOZHBIM pPacTBOPOM
aMMHaKa U SKCTparuposajy auxyopmeraHoM (50 mu x2). Opranuyeckue (a3pl 0ObenuHIIN U
opranuueckre (a3pl BBIMAPUBAIHM JOCYXa NMPH MOHWKEHHOM IAaBJICHUU C TOJYYEHHUEM TpeT-
OyTHII-2-(aMUHOMETHIT )-2-(2-3TOKCH-2-0KCO-3THI )-7-a3acnupo| 3. 5 JHoHaH-7-kapOokcunata (50
MJI) B BUZIE CBETJIO-XKEJITON MacasiHUCTOMN xuakocTH (5,1 r, Berxog 85%).

Cramuss 4.  Ttper-Oytun-2-okco-3,10-guazanucnupo-[4.1.5M 7} .15} |[tpunexan-10-

kapbokcunar (3E)

O
HN

N
0" o

AN

B peaknuonnyro konly noGaBisuid TpeT-OyTHii-2-(aMUHOMETHI )-2-(2-3TOKCH-2-0KCO-
atun)-7-azacrupo[ 3.5 |HonaH-7-kapbokcunmar (3D) (3 1, 8,8 MMmounb), A00aBISIA  BOIHBIN
pactBop runpokcuna Hatpus (400 mr, 10 mmonb) (30 Mi1) U TIO3BOJSUTH CHCTEME pearupoBaTh
npU KOMHATHOW Temrmeparype B TeueHHe S5 4. PeakunonHHbId pacTBOp (HUIBTPOBAIN C
MOJTydYeHUEeM TpeT-0yTui-2-okco-3,10-auazactmpo[4.1.5™{7}.1°{5 } rpunekan-10-kapObokcunara
(3E) B Bune Oenoro tBepaoro Bemmectsa (2,10 r, Berxoxa 81%).

Cranus 5: 3,10-gnazagucrimpo[4.1.5™{7} .15} [rpunexan-2-ox (3F)
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HN

k

Tper-Oytun-2-okco-3,10-guazacnupo[4.1.5™7}.1"{ 5 } [rpunekan-10-kapbokcunar (3E)
(1 r, 3,4 MMOIb) pacTBOPSIIH B quxyiopMeraHe (9 mit) u noOaBisiIn TpUPTOPYKCYCHYIO KUCIIOTY
(3 mu1). Peakuuu mO3BOJISIIM UATH TPU KOMHATHOW TEMIIEpaType B TE€YEHHE S5 Y JO TOJHOTO
npeBpaleHns. PeakIMOHHBI pPAaCcTBOP BBIMAPUBAIU JOCYXa IPHU TOHWKEHHOM JIaBJICHUH,
nobasysuu Boay (20 mut) u moBomuiu cuctemy 1o pH>10 2M BOIHBIM pacTBOPOM TMIAPOKCHIA
Hatpusi. Cmech SKCTparupoBaiu auxjopmMeraHoM (20 Ma X2) W TOABEprajid MpOLECCY
paznenenus xxuakoi ¢aspl. Opranndeckue (asbl OOBEIUHSIIN U BBITAPUBAIN MTPH TTOHIKEHHOM
JaBJIEHUN C TOJydYeHueM HeouuineHHoro 3,10-mmasacnupo[4.1.5M{7}.1°{5}]tpunexan-2-ona
(3F) B BUze xenToii MacassHuCTON xunkoctH (0,6 T, Bbxon 85%).

Cragust 6: Tper-OyTun-N-[(1R)-1-6er3mi-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOoHMIaMHUHO)- 1-(2-0kco-3,10-quazanqucnupo[4.1.5M{7}.1°{5 } |tpunexan-10-

KapOOHWIT ) TeHTIIT | -KapOaMOwI |- 3-MeTHII-0y THIT |aMUHO |-2-OKCO-3 THIT |aMUHO|-2-0KCO-

stui|kapbamar (3G)
T 2 K
NJ\{N NJ\E/N NHBoc
E 4 H 2 8
0O
HN
NHBoc

B peakuumonnyro konOy moj 3ammroil azoroMm nobaisuin auxiopmeran (30 mi) u
n00aBsUIM MpoMeKyTOYHOe coenquHenue 1 (2,25 1, 298 wmmonb), HeouuineHHbIH 3,10-
nuasacrupo[4.1.5M 7} .15 } [tpunekaH-2-oH 3F) (0,6 r 2,88 MMOJIb), 1-

rugpokcudensorpuazon (0,39 r, 2,89 mmonb), rugpoxiopun 1-(3-nuMeTHIaMHHOIPONIN)-3-

2

stunkapbonuumuna (0,83 r, 4,33 mmounb). CuctemMe NO3BOJSUTM pearupoBaTh NMPU KOMHATHOH
TeMriepatype B TedeHue 15 4. 3arem mobasisuim Boay (20 mit), SKCTparupoBalid STUIIAIIETATOM
(30 M1 X3) u paznersuu ciou U oObeauHsIN oprannyeckie (aspl. Oprannueckue Gpaspl CyIIHIHN
Hasl 0€3BOAHBIM CyJb(paToM HaTpUs, PUIBTPOBAIN U BHINAPUBAIH (PUIBTPAT MPU MOHWKEHHOM
naneHnH. OCTaTOK pa3feisuld M OYHMINAIA C TMOMOINBIO KOJIOHOYHOH XpomaTtorpaduu Ha
ciunmkarene (auxsopmeran:MeTaHon (00:00)=20:1) ¢ mnonyuenuem tper-OyTmin-N-[(1R)-1-
oem3mi-2-[[(1R)-1-6er3un-2-[[(1R)-1-[[(1R)-5-(TpeT-OyTOKCcHKapOoHUIaMIHO)- 1-(2-0kco-3,10-
nuazactupo[4.1.5M 7} .15 } Jtpunexan- 10-kapOonw ) neHTH | KapOaMown |- 3-MeTHII-
OyTui|aMuHO|-2-0KCO-3THII |aMUHO|-2-0Kco-3THi [kapbamara (3G) B Bume 0eioro BCIIEHEHHOTO
tBepaoro Bemiectsa (1,77 r, Beixox 73,2%).

Cranus 7: (2R)-N-[(1R)-5-amuHO- 1-(2-0KC0-3,10
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mnazagucnupo[4.1.5M7}.17M S } Jrpunekan- 10-kapbonmn)nentun|-2-[[(2R)-2-[[(2R)-2-amuH0-3-
¢ ennn-nponaHon |aMuHO |-3-h eHNUIT-TPONaHONI |aMUHO |-4-MeTUII-TIEHTAaHAMUT, au-

Tpu(TOpyKCYyCHAsI KHCIOTA (CoeAnHeHHne 3)

o H 0 H
NJ\E/N N/U\:/N N,
H o H H o
O
HN \H @ 2CF,COOH
NH,

Tper-OyTun-N-[(1R)-1-6en3un-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-

OyTokcukapOoHMIaMHHO)- 1-(2-0kco-3,10-anazacriupo[4.1.5°{7} . 1°{5 } |tpunexan-10-

KapOOHWJT ) TEHTIT|-KapOaMOwI |- 3-MeTHII-Oy THIT |aMUHO |-2-OKCO-3THJI |aMUHO|-2-0KCO-

stuin|kap6amar (3G) (0,90 r, 1 mmonb) u auxmnopmeran (21 mur) 1oOaBIsLIIM B PEAKLIMOHHYEO
KOJIOY O 3aIMUTON a30TOM M IPU MEPEMEIINBAHNU NOOABIISIIN TPUPTOPYKCYCHYIO KHUCIOTY (7
mit). Peakuny mo3BOJSUTM MATH TMPU KOMHATHOH TeMIlepaType B TedeHHue 3 4. PeakunoHHBIHI
pPacTBOp BBIMAPUBAIM J1OCYXa MPHU MOHIKEHHOM MABIIEHUH, a OCTATOK PA3NENsIM U OYUIIAIIH
(ycnoBuss monyuenusi: mpubop: Gilson GX-281; kononka: Xbridge CI18, 150x30 wmm
BHYTp.AMaM., 5 MKM, nonswxkHas ¢aza: A - ACN u B - H,O; uzokparuueckuii pexxum: 65%;
ckopocTh motoka: 30 mur/muH, oOpatHoe nasineHue: 1000 ¢yHTOB Ha KB. moiMm (6,9 Mlla);
temrieparypa kojoHku: 30°C; mmuua Bojubl: 210 HM, nepuoxa: 18 MHH, MOArOTOBKAa MPOOHI:
COeAMHEHUE pacTBOpsud B 12 Mi1 meraHona; BBOAMMBIN oObeM: 0,9 mu/urna). Ilomy4deHHBbIH

PaCcTBOp BbIITIapUBAJIHN IMPU MOHUKCHHOM HABJICHUU AJIS Y AAJICHUS OoJbIIIEl YacTH paCcTBOpUTEIIA

151 IO UITU3UPOBAIIH c MOJIy4YE€HUEM (2R)-N-[(1R)-5-amuno-1-(2-0kc0-3,10-
nuazactiupo[4.1.5M7}. 15} |rpunexan-10-kapOonnn)nentun]-2-[[(2R)-2-[[(2R)-2-amun0-3-
(berna-nponaHon |JaMuHO |- 3-(h € HUIT-IPOITAHONII |aMUHO |-4-MeTUII-IEHTAHAMHI I, au-

TpuTOPyKCYCHON KHCIOTHI (coenunenue 3) B Bunae OGesoro Teepaoro Bemectna (0,98 r, BbIxox
54%).

MC m/z (UDP): 365,9 [M+2H]*/2;

'H-SIMP (400 MT'ti, JIMCO-dg) & 8,86-8,67 (m, 1H), 8,40-8,23 (m, 1H), 8,14-8,01 (m,
3H), 7,84-7,72 (m, 2H), 7,52-7,42 (m, 1H), 7,37-7,15 (M, 10H), 4,76-3,94 (m, 4H), 3,59-2,65 (M,
12H), 2,29-2,15 (m, 2H), 1,93-1,19 (m, 17H), 0,88 (mn, 6H).

IIpumep 3:

(2R)-N-[(1R)-5-amuHO- 1-(9-0kc0-2,8-muazaaucnupo-[3.1.4M{6}.1°{4 } lynnexan-2-
kapoouwt)meHTw|-2-[[(2R)-2-[[(2R)-2-amuHo-3-pernn-nponanous |amuHo | -3-peHr-

NPOTIAHOMJI |aMHUHO |-4-METUJI-IEHTAaHAMUT; TH-TPUPTOPYKCYCHASI KUCIIOTA (coennHeHue 4)
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Cranus I: TpeT-0yTHII-6-(2-3TOKCH-2-0KCO-3THIIHAEH ))-2-a3aciupo| 3.3 Jrentan-2-
kapbokcunar (4B)
COOEt
N
Boc

B peakumonnyr konOy mobGasisuin terparuapodypan (50 mi) u moOaBisiid THAPUA
Hatpus (2,5 1, 59,2 mmoup). Cmech oxnaskaanu 10 0°C B BOASIHON OaHe CO JIBIOM H MO KaIlisiMm
MeJIeHHO n0o0aBsuiu TpusTHidocdonoanerar (7,96 r, 35,5 mmounb). Peakiuy mo3BOJISIIH UATH
npu 0°C B Teuenne 20 MuH nocie no0aBieHust. 3aTeM cMech oxJtaxaain A0 -5-0°C u mo xarsm
MEMJIEHHO n00aBsin TpeT-OyTHi-6-0kco-2-a3acnupo[3.3 Jrenran-2-kapobokcunar (4A) (5 T,
23,7 mmonb) B Terparuapodypane (20 mi). [locne nobapneHust peakyy MO3BOJSUIA UATH TPU
KOMHATHOW Temmeparype B TedeHHe 1 9. 3aTeM B pEakIMOHHBIA pacTBOpP A0OaBISLIH
HACBHIIIEHHBIH BOXHBIA pacTBop xyopuaa Harpus (50 M) W OSKCTPArHMpOBAIM CMECH
stunaneratoM (50 M1 X2), mociIe 4ero CMech MOJIBEPTal MPOLECCY Pa3IEICHUs KUIKOH (a3bl.
Opraandeckne ¢aspl oobenunasu. OpraHudeckyro ¢asy cymmin Hajx O0e3BOAHBIM CYJb(paTom
HaTpusi, QUIBTPOBAIM M BbINAPUBAIN (UIBTPAT NMPU MOHWKEHHOM [ABJICHHUU C TOJTyYeHHEM
HEOYHILEHHOIO TpeT-OyTHII-6-(2-3TOKCH-2-0KCO-3TUIIHEH )-2-a3aciupo| 3.3 [renraH-2-
kapbokcunara (4B) B Bume >xenroil mMacistHECTOHN kuakoctu (5,5 1, BbxOon 83%), KOTOPYIO
UCTIONIb30BAJIM HETIOCPEACTBEHHO B CIEAYIOIIEH CTaIuH.

Cranus 2: TpeT-0yTHi-6-(2-3TOKCH-2-0KCO-3THIT )-6-(HUTPOMETHII )-2-
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azacniupo[ 3.3 renran-2-kapookcunar (4C)
6]

P 0O NOZ

N
Boc

Heouninennpiii  TpeT-0yTUII-6-(2-3TOKCH-2-0KCO-3THIIHIEH )-2-a3aciupo[ 3.3 Jrentan-2-
kapOokcunar (4B) noGapnsiiv B peakIMOHHYIO KOOy U poOasisiu Terparuapodypan (60 m).
Cucremy mnepemMemMBaJid 10 MOJHOTO PACTBOPEHHs] NPU KOMHATHOW TeMIeparype, 3aTem
nobGasysmu HUTpometaH (6,0 r, 98,3 mmounb) u gropun rerpadyrunammonus (7,85 r, 30 MmoIb).
[Tocne 3aBepieHnst OOABICHUS PEAKLIMIO HATPEBAIU C OOPATHBIM XOJIOAUIBHHKOM B T€UEHUE 5
4, PeakIHMOHHBIA PAaCTBOP OXJAKIAIH IO KOMHATHOW TeMIlepaTrypbl, NOOABISIN STHJIALIETAT
(150 mMJ1) ¥ MPOMBIBAIM CMECh HACBHIIEHHBIM BOAHBIM PacTBOpPOM xJjopuna Hatpus (100 mu),
IOCJIE Yero CMeCh IMOJBEPraH IpoLeccy pasgeneHust >kunkod ¢asel. Opranudeckyro ¢asy
Cymmian Haj Oe3BOOHBIM CyNbhaToM HaTpusi, (UIBTPOBAIM M BbINAPUBAIN (UIBTPAT IMPH
MOHMIKEHHOM faBieHuu. OcCTaTok pasfensid U OYHMINAJIM C TIOMOIIBI0 KOJIOHOYHOM
xpomatorpadun Ha cumkarene (merpojieliHbiid 3¢up sTunamnerar (06:00)=4:1) ¢ nonyyeHuem
TpeT-O0yThi-6-(2-3TOKCH-2-0KCO-3TII)-6-(HUTpOoMeTIIT)-2-a3aciupo[ 3.3 JrenTan-2-kapOokcunara

(4C) B Buze OecLBeTHON NMPO3pavyHON MACISTHUCTOM kuakocTu (5,1 T, Beixox 76%).

Cranus 3: TpeT-OyTHI6-(aMUHOMETHI)-6-(2-3TOKCH-2-0KCO-3THIT)-2-
azacinpo[ 3.3 |renran-2-kapbokcunar (4D)
O
,/\\O NHZ
N
Boc

B  peakuuonnyro  koilOy  goOaBisyim  TpeT-OyTuI-6-(2-3TOKCH-2-OKCO-3THI)-6-
(autpomermn)-2-a3zacnupo| 3.3 Jrenran-2-kapookcunar (4C) (5,1 r, 15 wmmons), mobasisuu
sta”oun (75 mi), Bony (25 mu), moporok skenesa (4,2 r, 74 MMoib) u xsopua ammonust (4,0 r, 74
MMOJIb) M HarpeBajll PEakUui0 ¢ OOpaTHBIM XOJOAMJIBHUKOM B TeueHue S5 4. Temmepartypy
CHIDKQJI 0 KOMHATHOW TEMITEPATYPhl U CHCTEMY PEAaKIIMU BBIMAPHBAIH O MPHOIM3UTENBHO 20
mi. Jlobaensmum Bomy (30 wmu), 3atem pH poomunm Oonbime uyem no 10 ammuakom,
SKCTparnpoBanu auxjopMeranoM (50 mMi x2) W moABeprajud CMeCh MPOLECCY pa3AeieHUs
xunkoil ¢asel. Opranmdeckne ¢(aspl OOBEOWHSIN W OpraHudeckue (aspl BbITAPHBAIU TPU
NOHMKEHHOM [IaBJIGHUU C TMIOJNYYEeHHEM HEOYHUINEHHOro TpeT-OyTui-6-(amuHOMeTHI)-6-(2-
ATOKCH-2-0KCO-3THI)-2-a3acnupo[ 3.3 |renran-2-kapOokcmnara (4D) (4,6 1, BbBIXOm 99%),
KOTOPBII MCIIOJIB30BAIIM HEMOCPEACTBEHHO B CIEAYIOLIEH CTaquu.

Cranus 4: TpeT-0yTi-9-okco-2,8-nuazanucnupo-[3.1.4°{6}.1"{4} |ynnexkan-2-
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kapbokcunar (4E)
@]

HN

N
Boc
HeouunieHHbIi TpeT-0yTuii-6-(aMUHOMETHIT)-6-(2-3TOKCHU-2-0KCO-3THIT)-2-

azacnpo[ 3.3 Jrentan-2-kapOokcunar (4D) (4,6 r, 15 MMoIb) 100aBISUIM B PEAKLIMOHHYIO KOJIOY.
Jobapnsiiu BOOHBIA pacTBOp Tuapokcupa Hatpus (600 mr, 15 mmonb) (45 mu) U cmech
MOABEpPrajy peakluu NpU KOMHATHOH TeMmmeparype B TedeHue 5 4. PeaklMOHHBIN pacTBOp
bunbTpoBaNM C MOJy4eHUEeM TpeT-OyTmi-9-okco-2,8-nuazacnupo[3.1.4M{6}.1"{4}]ynnekan-2-
kapOokcunara (4E) B Bune 6enoro tBepnoro semtectsa (2,90 r, Bbrxon 74%).

Cramus 5: 2,8-nuazanucnupo[3.1.4M{6}.1"{4} lyunekan-9-on; rugpoxnopun (4F)
O
HN

HCI
N
H

Tper-Oytun-9-okco-2,8-nuazacnupo[3.1.47{6}.1°{4} [ynnekan-2-kapookcunar (4E) (2 r,
7,5 mmonb) pactBopsiin B pactBope 4H HCl-uzonponanona (9 mi) U MO3BOJSUIM CHCTEME
pearupoBaTh IIPU KOMHATHOW TEMIIEpaType B T€YeHHe 5 4. PeakLIMOHHBIN PacTBOP BbIIAPUBAIH
JIoCyxa  TpU  TOHWKEHHOM  JaBJI€HMM €  [OJy4Ye€HHeM  HEeOdMIIeHHoro  2,8-
nuazacriupo[3.1.4°{6}.1"{4} |ynnekan-9-ona;, ruppoxnopuna (4F) B Bume Oenoro TBepaoro
BemectBa (0,95 r, BbIxOm 62%), KOTOpBIA KCIIONB30BAIM HEMOCPEACTBEHHO B CIIEAYIOLICH
CTaIHH.

Cragust 6: Tper-OyTua-N-[(1R)-1-6er3ui-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOoHMIaMHHO)- 1-(9-0kco-2,8-mnazaaucnupo[3.1.4°{6}.1"{4} |ynnexan-2-
KapOOHWJT ) TEHTHT | -KapOaMOJI |- 3-MeTHII-Oy THIT |aMUHO |-2-OKCO-3THIT |aMUHO|-2-0KCO-

stun|kapbamar (4G);
, H H
J%N EJ\(N NHBoc

NHBoc¢

B peakiuonnyro konOy moj 3ammroil a3oroMm nodaBisu auxiopmeraH (30 mi) u
298 wmmomb), 2.8-
nuazacnupo[3.1.4M6}.1"{4} lynnekan-9-on; runpoxiopun (4F) (0,6 r, 3,0 mmomb), 1-

2

no0aBIsUIM  MPOMEXKyTOYHOe  coeqmHennme 1 (225 v

rugpokcudensorpuazon (0,39 r, 2,89 mmonb), rugpoxiopun 1-(3-nuMerniaMHHONPONIN)-3-



40

stunkapoomuumuna (0,83 r, 4,33 mmonb). Peaknum mMo3BOSUIM MATH TPU  KOMHATHOU
temriepatype B TedeHue 15 4. 3arem noOaBisuim Bonmy (20 MJI) M 3KCTparupoBajll CMeECh
stunaneratoM (30 mix x3), mocie 4ero CMech MOJBEPray MPOLECCY Pa3IeIeHus KUIKOH (a3bl.
Opranndeckue (a3l OObEIUHIN U CYIIMIN OpraHndeckue (as3bl Haj Oe3BOAHBIM CyJb(aToOM
HaTpusi, (QUIBTPOBAJM U BBbIIAPUBAIM (UIBTPAT MPU TOHWKEHHOM naBieHuu. OcraTok
pas;mensuii M OYMINAIM C TIOMOLIBIO KOJIOHOYHOH Xpomarorpadguu Ha CHJIHMKaresie
(nuxnopmeran:Metanou (00:00)=10:1) ¢ nonyuenuem Tper-OyTrn-N-[(1R)-1-6en3mn-2-[[(1R)-1-
oen3mn-2-[[(1R)-1-[[(1R)-5-(Tper-OyTokcukapOOHUIaMUHO)- 1-(9-0KCO-2,8-
nuasacnupo[3.1.47M{6}.1"{4} lynnekaH-2-kapOOHUI )TEHTH | -KapOaMOmI |-3-MeTHII-
OyTui]aMuHO|-2-0KCO-3THI |aMUHO|-2-0Kkco-3THi [kapObamara (4G) B Bume 0eioro BCIIEHEHHOTO
TBeporo BemecTna (1.9 r, Berxox 70%).

Cranus 7: (2R)-N-[(1R)-5-amuHO- 1-(9-0KCO-2,8-
nuazagucnupol3.1.47{6}.1°{4} lyanekan-2-kapoorum)mentii]-2-[[(2R)-2-[[(2R)-2-amuHO-3-
¢ enmn-nponaHon |aMuHO |-3-(h eHUIT-TPONAHOMI |aMUHO |-4-MEeTHII-IEHTAHAMUT, nu-

TpudTOpyKCYyCHAast KHcoTa (coenuHenue 4)

Q H Q H
NJJ\:/N NJ\;_,N N
OQC)DC ~ © " - 0

HN 2CF,COOH
NH,

Tper-Oytun-N-[(1R)-1-6en3mn-2-[[(1R)-1-6en3mn-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapboHunamMuHo)1-(9-okco-2,8-nuazacnupo[3.1.47{6}.1"{4} ynnexan-2-
KapOOHMJT ) TEHTHIT | KapOaMowuJ |-3-MeTHII-0y THIT [aMUHO |-2-OKCO-3THIT |]aMUHO | -2-0KCO-
stiin|kapbamar (4G) (1,7 r, 1,9 mmonb) u nuxyopmeran (21 mu) noOaBisiin B pEaKLIUOHHYIO
kondy nox 3amutoil azorom. [Ipu nepememmBanny 106aBIsN TPUGTOPYKCYCHYIO KUCIOTY (7
MJT) U pEeaKIMH MO3BOJIUIM MATH NMPU KOMHATHOH Temmeparype B TedeHue 3 4. PeakIMOHHBIH
pacTBOp BBIMAPUBAIM JTOCYXa MPU MOHMKEHHOM IABJIEHHH, a OCTATOK PA3NENsIM U OYUIIAIIH
npenapaTuBHOH xpomarorpaduei (ycmoust monyuenus:: npudop: Gilson GX-281; kosoHka:
Xbridge C18, 150%30 mm BHyTp.nuam., 5 MM, noasmwkHas ¢aza: A - ACN u B - HyO;
U30KpaTHUECKUil pexxuM: 65%; ckopocTth moToka: 30 mu/muH; obparaoe nasienue: 1000 ¢pyHTOB
Ha kB. monM (6,9 MIla); Temneparypa komoHku: 30°C; nnmna BomHbL 210 HM; mepuon: 18
MHUHYT, IOATOTOBKA MPOOBI: COEUHEHNE PacTBOPSUIH B 12 M1 MeTaHOJa; BBOAUMBINA 00BbeM: 0,9
mvi/urna). TlonydeHHBI pacTBOP BBIMAPUBAIN TPH TMOHIWKEHHOM IaBJICHUH UL YAAJEHHS
Oonplei yacTu pacTBOpUTENs U IModrIn3npoBatu ¢ nomyderneM (2R)-N-[(1R)-5-amuno-1-(9-
okco-2,8-nmuazacrupo[3.1.4°{6}.1°{4} |yanekan-2-kapoonmn)nentun |-2-[[(2R)-2-[[(2R)-2-
aMUHO-3-(heHUIT-TIPONIaHOMIT |aMUHO |- 3-(h eHHJI-TIPOTTAHOMIT |aMUHO | -4-MEeTHII-TIEHTAaHAMH A,  JTU-
TPUPTOPYKCYCHOM KUCIOTHI (coennuenue 4) B Bune Oesoro teepnoro Bemectsa (0,7 T, BBIXOI
40%).

MC m/z (UDP): 351,8 [M+2H]*/2;
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'H-sMP (400 MI'uy, IMCO-dg) 6 8,76 (m, 1H), 8,32 (n, 1H), 8,11-7,97 (m, 4H), 7,85-
7,69 (M, 3H), 7,50 (¢, 1H), 7,33-7,18 (m, 10H), 4,74-3,74 (m, 8H), 3,24-2,63 (M, 8H), 2,27-2,05
(M, 6H), 1,71-1,17 (m, 9H), 0,89 (ax, 6H).

IIpumep 4:

(2R)-N-[(1R)-5-amunO- 1 -(2-1tKonponuicyabponmi-2,7-nuaszacnupo| 3.5 JHoHaH-7-
kapOonunm)neHTi|-2-[[(2R)-2-[[(2R)-2-amun0-3-penun-nponanounn|aMmuHo |- 3-peHu-

TIPOTIAHOMJI |aAMUHO |-4-MeTUJI-IEHTaHAM U] (COeqHHeHue 6)
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6F CoeauHenue 6

Cranus 1: 7-Oensun-2-tper-0yTun-2,7-nuazacnupol 3.5 |HoHan-2,7-nukapookcunar (6B)

Tpuwstunamun (0,15 wmn, 1,1 Mmomp) mo kKamusM 1oOaBisIM B TpeT-OyTmi-2,7-
nuazacriupol3.5|HoHan-2-kapbokcunat (6A) (0,23 r, 1 MMonb) B pacTBOpe TerparuapodypaHa
(5 M) B omuoropsiom cocyne odvemom 50 mur mpu 0°C. Tlocne nobGaBiieHUs MO KaruisiM,
nobasnsuu Oenswixiopdopmuar (340 mr, 2 MMOJIB) W TNepeMelmuBain B TedeHue 10 MuH.
TemmnepaTypy NOBBIIAIA A0 KOMHATHOH TeMIEpaTypbl W NPONOJDKATIHM IEPEMEIINBAHUE B
TedeHue | 4. PeakmoHHBINA pacTBOp (PHIBTPOBAIN Yepe3 AMATOMUT U BBIMAPUBAIN (QUIBTPAT
NIPY MOHMKEHHOM JIaBJICHUH C MOJy4eHueM 7-0eH3mn-2-Tper-0yTii-2,7-nuazacnupo| 3.5 |HoHaH-
2,7-nukapbokcmiara (6B) B Buae OecriBeTHOr0 MacISTHUCTOTO npoaykra (362 mr, Beixox 99%).

MC m/z=383,2 [M+Na]*;

'H-SIMP (400 MI', CDCls) & 7,34-7,32 (m, 5H), 5,12 (c, 2H), 3,64 (c, 4H), 3,43 (ax,
4H), 1,77-1,61 (m, 4H), 1,44 (c, 9H).

Cragus 2: 6ensun-2,7-nuazaciupo| 3.5 |HoHaH-7-kapOokcunar (6C)
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7-0en3un-2-tper-0yTuin-2,7-nuazacriupo|3.5|HonaH-2,7-qukapookcunar (6B) (0,36 r, 1
MMOJIb) U AuxJjopMeTaH (7 M) 10OaBJIsUIM B PEAKIIMOHHYIO KOOy 0ObeMoM SO MJT U 1O KaruisiM
npu KOMHATHOW Temrmeparype npodaensiin TpudtopykcycHyro kuciory (1 ). Ilocne
noOaBieHUs] pPeakiUu TMO3BOJSUIM HMATH TPH KOMHATHOW TeMmIeparype B Te4deHue 3 H.
PeakMOHHBII PacTBOP HEMOCPEACTBEHHO BBIMAPUBAIM MPU TMOHMKEHHOM JaBJICHUU C
MOJTyYeHHEM HEOYHINEeHHOTro OeH3wmi-2,7-nuazacnupo|3.5|HoHaH-7-kapbokcunata (6C) B BUe
JKENTONH MacnssHuCTOW skumkocT (260 wr, Bbxom 100%), KOTOPYH HCHOJB30BAJIH
HETMOCPEICTBEHHO B CIIEAYIOMIEH peaKIIiH.

MC m/z=261,2 [M+H]";

Cranus 3:

OeH3WIT-2- IUKJIOTPONIIICYIb(OHII-2, 7-nrazactupo| 3. 5 JHoHaH-7-kapOokcunat (6D)

Heounmennsiii O6en3un-2,7-nuaszacnupo[3.5|nonan-7-kapookcunar (6C) (260 wr, 1
MMOJIb), TpudTHIaMuH (200 Mmr, 2 MMounb) U auxjopMerad (7 mi) JOOaBISUIH B PEAKLIMOHHYIO
k0j10y oobemom 50 mut. PactBop oxnaxkmanu 1o 0°C B nensiHol OaHe W MO KaruisiM 100aBIIsIIH
ukstonporicynsponmxygopun (170 mr, 1,2 mmons). Ilocne nobaBnenus Temmeparypy
NOBBIIAINA 1O KOMHATHOW TeMIlepaTypbl B TeueHHe 4 4. 3aTeM pEeakIUi0 OCTAHABJIHBAJIH
HachIeHHbIM OnkapOoHaTtoM Hatpus (10 mur), skcrtparupoBanu sTwianeratoMm (5 mi x3) u
oOvenuHsn opranmyeckue (azpl. Opranudeckue (aspl Cymuan Hax Oe3BOAHBIM CYJIb(aTOM
HAaTpusi, (PUIBTPOBAJM W BBHIMAPUBATH (QHIBTPAT NPU MOHWKEHHOM JnaBieHuu. OcraTok
pa3aersuTi U OYHIIAHN C IIOMOLIBI0 KOJIOHOUHON XpoMaTtorpaduu Ha cuiukaresne (meTposeiHbIi
s¢up:sTrnanerar (00:00)=4:1) ¢ monyueHueM CoOeAMHEHUs OEH3WII-2-IUKJIONPOMUICY Tb()OHMII-
2,7-nuazacriupo|3.5|HoHaH-7-kapbokcunara (6D) B Bume Oenoro tBepmoro Bemectsa (360 wr,
BbIXOA 99%).

MC m/z=365.2 [M+H];

'H-SIMP (400 MI', CDCl3) & 7,43-7,28 (m, SH), 5,12 (¢, 2H), 3,70 (c, 4H), 3,53-3,36 (M,
4H), 2,41-2,22 (m, 1H), 1,85-1,69 (M, 4H), 1,19-1,09 (M, 2H), 1,04-0,93 (m, 2H).

Cragus 4: 2-uuknonponuicyibhoHmi-2,7-nuazaciupo| 3.5 |Honau (6E)
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beH3un-2-1uknonponuicyabponui-2,7-nuazacnupo| 3. S JHonaH-7-kapOokcuaar (6D)
(360 wmr, 0,99 mmonb), naymaauii Ha yrie (72 mr, 20 Bec.%) u sTunanerat (10 mut) nobasisiiu B
peakMoHHYK KOOy oObemoM S50 mi. ATMocdepy 3aMeHsIH BOIOPOAOM 3 pa3a U peakiuu
MO3BOJISUTM MIATH NMPU KOMHATHOW TeMIlepaType B TeueHue 2 4 mox armocdepoid Bomopona
(6annoH). PeakinoHHBIN pacTBOp (MIBTPOBAIM Yepe3 JUATOMHUT U BBIAPUBAIN (PHIIBTPAT MPH
TIOHIKEHHOM JIaBJIEHUH C MOyYeHHEM 2-IUKJIOTPONIICYIb(GOHII-2,7-1uazacnupo| 3.5 |HoHaHa
(6E) B Buze cBetsio-kentoro TBepaoro Bemectsa (210 mr, Berxon 92%), KOTOpOE UCTIONB30BAJIH
HETIOCPEACTBEHHO B CIENYIOIIEH peaKny.

Cragus 5:

TpeT-0yTui-N-[(1R)-1-6en3un-2-[[(1R)- 1-0en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTOKCHKapOOHMIAMUHO)- 1 -(2-1HKIonpomicy b OHMI-2,7-nrnazaciupo[ 3. 5 |HoHaH-7-
KapOOHWT ) TeHTIIT |KapOaMOomI | -3-MeTHIT-Oy THII |aMUHO | -2-OKCO-3THJI |aMUHO | -2-0OKCO-

stuin|kap6amar (6F)

A
MY

O\\S\':N
<7 °

2-nmkyonponuicyibponui-2,7-quazactupo[3.5|uonan  (6E) (161 wmr, 0,7 wmmonb),

NHBoc

rugpoxiopun  1-(3-gumerunamuHonponin)-3-stwikapbonunmuna (124 wmr, 0,8 mmons), 1-
rugpokcudensorpuazon (108 mr, 0,8 mMmonb), mpomexyrounoe coexuHenue 1 (500 mr, 0,7
MMOJIb) U puxyiopmeraH (30 mu1) noOaBisIM B PEakUUMOHHYIO KoOjaOy oObemoM S50 M w
MO3BOJISITIM CUCTEME pearupoBaTh MPU KOMHATHOM TeMIEpaType B TeueHHe 5 4. PeaknOHHBIN
pacTBOp BBHINAPHBAIN TPU TOHIKEHHOM JaBJICHHHM, a OCTATOK pas3feNsli M OYHINAIN C
NOMOIIBIO KOJIOHOYHOH XpomaTtorpaduu Ha cuimkaresne (TEeTpOoNeWHbI >up:3THIALEeTaT
(06:00)=1:2) ¢ monyuenuem TpeT-OyTHI-N-[(1R)-1-6en3mn-2-[[(1R)-1-6en3mn-2-[[(1R)-1-
[[(1R)-5-(TpeT-OyTOKCHKapOOHMUIAMUHO)- 1 -(2-LUKIONPOITMIICYIb(pOHMI-2, 7-
nuazacnupol 3.5 |HoHaH-7-kapOoHWII )IeHTHI | KapOamMoui |- 3-MeTii-0y TrT |aMIHO |-2-0KCo-
sTU |aMuHO|-2-0Kkco-3Twi |[kapbamara (6F) B Bune Oemoro tBepmoro BemecTtsa (610 mr, BBIXOL
95%).

Cragus 6:

(2R)-N-[(1R)-5-amunO- 1 -(2-11KSI0OTIPpONIUICY Tb(OHIII-2, 7- Truazacnupo| 3.5 JHoHaH-7-
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kapoouwt)meHTw|-2-[[(2R)-2-[[(2R)-2-amuno-3-permn-nponanons |aMmuHo | - 3-peHr-

MIPOTIAHOWJI |aMHHO |-4-MeTUJI-TieHTaHaMuz (coeauHeHue 6)

Ni{ﬁé\h‘j;ﬁ NH.
(r 0 5 0

NH,

O N
7
CoeguHeHne 6

Tper-OyTun-N-[(1R)-1-6en3un-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTOKCHKapOOHMIAMUHO)- 1 -(2-LuKIonponmicy b OHmI-2,7-nrnazacnupo[ 3.5 JHoHaH-7-
KapOOHWT ) TeHTHIT |KapOaMomi | -3-MeTHIT-Oy THIT [aMUHO | -2-OKCO-3THJI |aMUHO | -2-0OKCO-
stuin|kap6amar (6F) (300 mr, 0,31 Mmoib) U TpUPTOPYKCYCHYEO KUCIOTY (2 M) 10OaBIsUTH B
peakMoHHYI0 KoJOy oObeMoM 50 M M MO3BOJSUIM CHCTEME pearupoBaTh NMPU KOMHATHOH
Temmneparype B TeueHue 2 4. PeakiMOHHBII pacTBOP BBINAPUBAIN MPH MMOHWKEHHOM J1aBJICHUH,
a OCTAaTOK Pasfessyli U OYHINAIN C MOMOINBI MPENapaTUBHONW JKMAKOCTHOW XpoMaTorpadpuu
(ycnoBust monyuenusi: mpubop: Gilson GX-281; kosnonka: Xbridge CI18, 150x30 wmm
BHYTp.AMaM., 5 MkM, nonswxkHas ¢aza: A - ACN u B - H,O; uzokparuueckuii pexxum: 65%;
ckopocTh motoka: 30 mu/muH, oOpatHoe nasieHue: 1000 ¢yHTOB Ha KB. mokM (6,9 Mlla);
temneparypa konoHku: 30°C; nnuna BonHbl 210 HM; mepuoa: 18 MHHYT, MOATOTOBKA MPOOHI:
COeANHEHNE pacTBOpsuid B 12 Mi1 meraHoma;, BBOAMMBIN oObeM: 0,9 mu/urna). Ilomy4deHHBbIH
PacTBOpP BBINAPHUBAJIH MPHU MOHIKEHHOM AABJICHUHU IS yaleHus1 OONbIIeH YacTH PaCTBOPHUTEI
U JIMOQHIM3HPOBAIM € TOJyuYeHHEM Oeioro MOpPOIIKOOOPa3HOTO COENUHEHHUS. 3aTeM
MOHOOOMEHHYIO CMOJy (3IIOMpOBaHHYIO BoOmoH ¢ 3,3% aMMmuaka) HCIONB30BAIU  JUIS
KOHLIEHTPUPOBAHUS TOJIy4Y€HHOTO 3JIIOMPOBAHHOIO pPACcTBOpa MPH MOHWKEHHOM JaBJIEHUU
(KOHLEHTPUPOBAJIM TpPU TMOHWKEHHOM JHaBieHun a0 25 wmia mpu 60°C) u 3arem
auopumusupoBanu ¢ nonaydeHueM (2R)-N-[(1R)-5-amubo-1-(2-umkinonponuicyibonun-2,7-
nuasacnupol 3.5 |HoHan-7-kapoonun)nentui]-2-[[(2R)-2-[[(2R)-2-amuHO-3-h eHu-
MIPOTAHOUJI |aMHHO |-3-(peHII-TPONIaHOUJI |AMUHO | -4-MeTUJI-eHTaHaMuAa  (coeauHeHusi 6) B
Buze Oesioro TBepaoro Bemectsa (153 mr, Berxon 63%).

MC m/z=383,8 [M+2H]*/2;

'H-SIMP (400 MI'y, D>0O) & 7,40-7,24 (m, 6H), 7,16 (an, 4H), 4,72-4,73 (m, 1H), 4,58-
4,52 (m, 1H), 4,25 (1, 1H), 3,84 (an, 4H), 3,67-3,55 (M, 3H), 3,46-3,45 (m, 1H), 3,35-3,34 (M,
1H), 3,03 (un, 1H), 2,91 (ax, 3H), 2,82 (n, 2H), 2,69 (nan, 1H), 1,85-1,86 (M, 3H), 1,670-1,66
(M, SH), 1,51-1,49 (m, 3H), 1,38-1,36 (M, 2H), 1,23-1,06 (m, 4H), 0,88 (oa, 6H).

IIpumep S:

(2R)-N-[(1R)-5-amunO- 1-(2-MeTrncy b oHMI-2,7-nrazaciupo[ 3. S|HoHaH-7-
kapoouwt)meHTw|-2-[[(2R)-2-[[(2R)-2-amuHo-3-permn-nponanons |amuHo | - 3-peHr-

IPOMAHOMII |aMUHO |-4-MeTHJI-TIEHTaHAMU;, AU-TpUudTOopaunerar (coexnHeHHe 7)
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Cragus 1: 6eH3mi-2-metuncyabGonui-2,7-quazacnupo[3.5|[HoHaH-7-kapOokcunar (7A)
O
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bensun-2,7-nuazacnupo|3.5|Honan-7-kapookcunar  (6C) (330 wmr, 1,3 mmomb),
TpusTIIAMHH (263 Mr, 2,6 MMoinb) u auxiopmeTas (20 M) 1o0aBsUIN B PEAKLIHOHHYIO KOJIOY
obwemom 50 mut u mepemermmBanu 10 pactBopenus. [locne oxmaxnenns no -10°C mo kamisim
nobasisuin MetaHcyibhoHwIopun (164 mr, 1,43 MMOJb) W peakuu TO3BOJSUIM UATH B
TeueHue 4 4. 3areM TeMmIiepaTypy MOBBIIAIN OO KOMHATHON TeMmIiepaTypbl. PeaKMOHHBIN
pacTBOp NPOMBIBAJIINM HACBIIEHHBIM BOIHBIM pacTBOpoM OumkapOonara Hatpus (60 mu), 3H
BOJIHBIM PacTBOPOM COJISTHOW KHCIOTHI (60 MJI) M HOABEpraju CMeCh NPOLECCY pa3eNeHHs
xuakon (aser. Opranndeckue ¢asbl CyUIIIIA Hag O€3BOIHBIM CyJIb(paToM HaTpHs, PUIBTPOBAIN
U BbINAPHBAIM (UIBTPAT NPH MOHMKEHHOM aaBieHHH. OCTaToK pasfeNsuid U OYMINAIH C
NIOMOIIBIO KOJIOHOYHOH xpomarorpaguu Ha cunukarene (meTposeiHblii 3¢up:sThianerar
(06:00)=1:1) ¢ mnonyueHuem  OeH3mI-2-MeTHICYIbGHOHMI-2,7-1razacnupol3.5|HoHaH-7-
kapOokcuara (7A) B BUJe CBETJIO-JKEJITOTO MACJISTHUCTOrO BewecTsa (236 mr, Boixoa 54,6%).

MC m/z=339,0 [M+H]";

'"H-SIMP (400 MI', CDCl3) & 7,41-7,28 (m, 5H), 5,12 (¢, 2H), 3,68 (c, 4H), 3,50-3,38 (m,
4H), 2,86 (c, 3H), 1,83-1,70 (m, 4H).

Cranus 2: 2-metuncynbdonun-2,7-muasacnupo[3.5|aoHad (7B)

bensun 2-meruncynbdonmn-2,7-quasacnupol3.5|HoHaH-7-kapbokcunar (7A) (236 wr,
0,7 mmonp), mammanuidi Ha yrae (40 mr, 20 Bec.%) u meranon (20 mu) mobaBmsud B
peakMoHHYI0 KOOy obbemMoM S50 mi. ATMmocdepy 3aMeHsUTd BOAOPOAOM 3 pasa M peakLuu
NO3BOJSUIM MATH NPU KOMHATHOH TeMmIepaType B TeueHne 8 4 mon armocdepoil Bomopozaa
(bammoH). 3aTreM peakUUOHHBIA pacTBOpP (GUIBTPOBATM Yepe3 OUATOMUT U BBITAPUBAIU

(GuIbTpaT NpU MOHMKEHHOM JABJIEHUH C MOJTYyYE€HHEM HEOUHINEHHOTO 2-MeTUiCynbdoHmI-2,7-
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nuasacnupo[3.5|uonana (7B) B Bume cBeryo->kenaToro Teepporo BemiectBa (133 wmr, BbIXOA
100%), KOTOpOE UCIIOIB30BATN HETIOCPEICTBEHHO B CIIEAYIOIIEH peaknu.
MC m/z=205,1 [M+1]%;
Cranus 3:
Tper-OyTun-N-[(1R)-1-6er3un-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-OyTOKCH-
kapOOHMIAMUHO)- 1 -(2-MeTucynbponmi-2,7-nuaszacnupo| 3. S|HoHaH-7-
KapOOHMJT)TeHTHIT | KapOaMomJ |-3-MeTHII-0y T |aMUHO |-2-OKCO-3THJT |]aMUHO | -2-0KCO-
stun|kapbamar (7C)

IR T

\\S, N
- \\

NHBoc

Heounmennsiii  2-metmncynbdonnn-2,7-quazactupol3.5Jvonan (7B) (133 wmr, 0,65
MMOJIb), ruapoxyopun 1-(3-pumernnamuHonponwn)-3-3Tunkapdbonunmuna (374 wmr, 1,95
MMOJIb), 1-ruapokcudensorpuaszon (96,6 mr, 0,72 MMoIb), mMpoMe:KyTOUHOe coenunenue 1 (490
mr, 0,65 Mmonb) u auxiopMeTas (30 i) 7OOABISAIN B pEaKIMOHHYIO KOOy oobemMoM 50 mut u
NO3BOJSUIM CHCTEME pearnpoBaTh INPU KOMHATHOH Temmeparype B TedeHue S5 4. 3artem
PEaKIMOHHBIM PACTBOP BBIIAPUBAIM NPU NMOHWKEHHOM [AaBJIEHHWH, a OCTATOK pa3fesuld U
OYMINAJIM C T[IOMOIIBIO KOJIOHOYHOH xpomarorpadguu Ha cuimkarene (NeTPOJIeHHBIH
s¢pup:aTrnanerar  (00:00)=1:2) ¢ mnomyuenuem Tper-OyTun-N-[(1R)-1-0enzun-2-[[(1R)-1-
oensmn-2-[[(1R)-1-[[(1R)-5-(TpeT-OyTOoKcrKapOoHUNIaMuHO)- 1-(2-meTuncynbdonun-2,7-
nauazacnupol 3.5 |HoHaH-7-kapOOHW )T |KapOamMoui |- 3-MeTUI-Oy THIT |aMHHO | - 2-OKCO-
5TUI |aMuHO |-2-0kco-3Tmi |kapbamara (7C) B Buze CBETIIO-3KENTOro TBepAoro BemecTna (317 mr,
BbIXOJ 52%).

Cragust 4: (2R)-N-[(1R)-5-amuHo- 1-(2-MeTuicyabponun-2,7-nuasacnupol 3.5 |HoHaH-7-
kapOouw)neHTn|-2-[[(2R)-2-[[(2R)-2-amuno-3-penunn-nponanous |aMmuHo | -3-peHw-

MIPOTAHOUJI |aMHHO |-4-MeTUJI-TIeHTaHaMuUJT (coeAuHeHue 7)

o g o

AN uk{N ",
Q N e -0
S P IR

2CF,CO0H

NH,
CoepiuHerune 7

Tper-Oytun-N-[(1R)-1-6en3mn-2-[[(1R)-1-6en3mn-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcuKapOOHMIAMUHO)- 1 -(2-MeTuincynbonun-2,7-nuasacnupo[ 3. S|Honan-7-
KapOOHWT ) TeHTIIT |KapOaMOomt | -3-MeTHIT-Oy THIT |aMUHO | -2-OKCO-3THJI |aMUHO | -2-0KCO-
stun|kap6amar (7C) (317 mr, 0,34 MMoib) U TPUPTOPYKCYCHYIO KUCTOTY (2 M) nobaBisiiy B

peaKkIMOHHYI0 KoJOy oObemMoM 50 MJI M NO3BOJSUIM CHCTEME PearrpoBaTh NPU KOMHATHOMN
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TeMIeparype B TedeHHe 2 4. 3aTeM pPEeakLUOHHBIH pPacTBOP BBIIAPUBAIHN NMPU TOHIKEHHOM
JaBIIEHUH, a OCTAaTOK pa3le/sUld M OYHUINAIM C IOMOINBI0 MpPEnapaTHBHON >KUAKOCTHOU
xpomatorpadun (ycnosus nonydenust: mpudop: Gilson GX-281; xononka: Xbridge C18, 150%30
MM BHYTp.AHaM., 5 MKM; noasikHast paza: A - ACN u B - H,O; nzokparudeckuii pesxxum: 65%;
ckopocth motoka: 30 mu/muH; obpatHoe maBienue: 1000 ¢yHTOB Ha KB. moim (6,9 MIla);
temnepatypa kononku: 30°C; nnunHa BonHbL: 210 HM; mepuon: 18 MUHYT; MOArOTOBKA MPOOBI:
COEMHEHUE PacTBOpsUTd B 12 My MeraHoja; BBOAMMBIN oObeM: 0,9 mu/urna). [Tomy4deHHBbIH
pacTBOp COOMpaNM M BBIMAPUBAIHU MPHU MOHMKEHHOM JABJICHHUH Ui YAaNeHUs: OONbLIelH 4acTh
OpPraHUYECKOr0 PacTBOPUTENS U THOGUIN3UpoBau ¢ nonydenueM (2R)-N-[(1R)-5-amuno-1-(2-
MeTHICYIbHOHWI-2,7-nrazaciupo| 3.5 |HonaH-7-kapOouwmi)mentun|-2-[[(2R)-2-[[(2R)-2-amuHO-
3-(heHun-nponanon|aMuHO|-3-(HeHUI-MPONAHON |aMUHO | -4-METHII-TEHTAHAMHKTA
(coequnenus 7) B Bune Oenoro nopomka (217 mr, Berxon 66,5%).

MC m/z=370,8 [M+2H]*/2;

'H-SIMP (400 MI'n, D,O) & 7,43-7,27 (m, 6H), 7,25-7,20 (m, 4H), 4,67-4,62 (m, 2H),
4,33-4,20 (m, 2H), 3,87-3,71 (m, 4H), 3,69-3,56 (m, 2H), 3,53-3,41 (M, 1H), 3,40-3,29 (M, 1H),
3,23-3,12 (m, 2H), 3,11-3,07 (m, 3H), 3,07-2,91 (M, 4H), 1,94-1,78 (m, 3H), 1,78-1,60 (m, SH),
1,58-1,48 (m, 3H), 1,46-1,28 (m, 2H), 0,98-0,82 (m, 6H).

IIpumep 6:

(2R)-N-[(1R)-1-(2-anerun-2,7-muazactupo| 3.5 |HoHaH-7-KapOOHNIT)-5-aMUHO-TIEHTHIT | - 2-
[[(2R)-2-[[(2R)-2-amuHO- 3-(h eHUIT-IPOTTAHOMIT |aAMUHO |- 3-(h eHUJI-TPOTTAHO T |aMUHO |-4-MeTHII-
NeHTaHAMU, TU-TPUPTOPYKCYCHAsI KUCTIOTa (coequHeHue 8)

H
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sc Coennnenne 8

Cragus 1:

Oensmi-2-anetwi-2,7-nuazacnupo| 3.5 |HonaH-7-kapookcunar (8A)
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bensun-2,7-nuazacnupo|3.5|Honan-7-kapookcumar  (6C) (520 wmr, 2,0 mMMmob)

)
pacTBOpsUTH B quxjiopMeTaHe (5 MuT) TOJ 3alIUTONH a30TOM B PEAKIMOHHOM Kojibe oObeMom 50
MJT ¥ TIPU TIepEeMEIINBAHUN NO0aBIsIH TpUdTHIaMuH (607 Mr, 6,0 MMOJIb). 3aTeM TeMIepaTypy
camwkamu a0 -20°C u mo kxamwmsiM pobaemsui auetwixyaopun (314 wmr, 4,0 mmons). Tlocne
no0aBJIeHUsI TEMIEPATypy €CTECTBEHHBIM IyTEM MOBBINAINA 0 KOMHATHOH TeMIepaTtypel U
nepeMeInuBaid B TeueHue 2 4. 3areM Kk peakuuu pobasmsum 0,5 M pa3OaBineHHbBIH BOIHBIHN
pPacTBOpP COJISTHOUM KHUCIOTHI (20 MJT) U pa3fesuiu CJIOU NPU MepEeMEIINBAHNUH, ITOCIIEe Yero CMeCh
MOJBEPTalii  MPOLECCY pasnaeieHust kunkod (asel. BomHbIl  ClIOW  3KCTparupoBaju
nuxjaopmeraoM (20 min x2) u obvenuHsm opranudeckue $aszpl. Opranmueckue Gpasbl CyLIIIITN
Hasl 0€3BOAHBIM CyJb(paToM HATpUs, PHIBTPOBAIN U BHINMAPUBAIH (HIBTPAT MPU MOHWKEHHOM
naneHn. OCTaTOK pa3ieisuld U OYHMINAIA C TMOMOIIBI0 KOJOHOYHOH Xpomarorpaduu Ha
cunukarejae (YUCTBI O3TUJAIETaT) C MOJyYeHHEeM COenuHeHus: OeH3mi-2-auetui-2,7-
nuazacnupol3.5|HoHaH-7-kapOokcmnara (8A) B BUAE CBETIIO-XKEJITON MACISTHUCTOU KUIKOCTHU
(440 wr, BeIxOA 72,8%).

Cragus 2:

1-(2,7-nuazacnupo|3.5HoHan-2-un)3taHoH (8B)

O

Y

N

N
H

bensun-2-auernn-2,7-nuazacnupo| 3.5 JHoHan-7-kapookcunat (8A) (440 wmr, 1,46 Mmodb)
n00aBJISIM K CMEIIAHHOMY pacTBOpY sTwjanerara (5 mur) U MeTaHona (2 Mil) B peakLMOHHOM
konbe obbemom 50 M. 3arem pobaemsimm namiaauid Ha yrae (80 wmr, 20% Beca) u
nepeMeInnBai CHCTeMy NoJ atMocdepoli Bogopona (6ayuioH) mpu KOMHATHON TEMITEpaType B
TedeHHne 2 4. PeakIMOHHBIA pacTBOp 3areM (QWIBTPOBAIM W BBINAPUBAIN (QUIBTPAT TPU
MOHMWKEHHOM JaBJICHHH C TMOJy4YeHHeM HeouuleHHoro 1-(2,7-nmuazacnupol3.5]|HoHanH-2-
wi)>TaHoHa (8B) B BuUme CBETJIO-KENTOW MACISHUCTOW >kuakoctu (250 wmr, Bexom 99%),
KOTOPYIO HCITOJIb30BAJIA HETIOCPEACTBEHHO B CIENYIOIIEH peakiuu.

Cragus 3: tper-0yTun-N-[(1R)-2-[[(1R)-2-[[(1R)-1-[[(1R)-1-(2-aueTun-2,7-
nuazacnupol 3.5 |HoHaH-7-kapOoHMI)-5-(TpeT-0y TOKCHKapOOHMITAMIHO )TIEHTHJI | KapOaMow |- 3-

MeTHIT-OyTHIT |aMUHO |- | -OeH3u-2-0KCco-3TuI1 |aMuHO |- 1 -6eH3mi-2-okco-ati [kapdamat (8C)



49

PR TY
ReaNrEr

NHBoc

e

0

Heounmennsiii 1-(2,7-auazacnupo[3.5|HoHaH-2-un)sTaroH (8B) (200 mr, 1,19 mmosb) B
stunauerate (10 M) 1o0aBsUIM B PEAKLIMOHHYIO KOOy 00beMoM 50 MJT MOA 3alIUTON a30TOM.
Pacteop oxnaxnanu no 0°C B nenstHOl OaHe, 3aTeM TOOABISIIH NPOMEXKYTOYHOE coequHeHue 1
(867 wr, 1,15 mmonb), rugpoxiopun 1-(3-gumerniaamunonpornin)-3-stuikapbonunmuaa (331
mr, 1,73 mmonb), 1-rugpokcudenzorpuaszon (186 mr, 1,38 mmors). [Tocne nobapnenus peakuuu
MO3BOJISATIM UATH NP KOMHATHOHN Temmeparype B TedeHue 1,5 4. Ilocne 3TOro B peakuuoOHHBIN
pactBop nobasnsim 1H BoxmHBIN pacTBOp CONSTHONW KHCHOTHI (15 M), cMech mepeMernnBaii 1
3aTeM MOJBEprajiu mpoleccy pasnesenus xunkoi ¢asel. K opranudeckoi ¢ase modaBisuu
HACBHIIEHHBIH BOJHBINA pacTBOp KapOoHaTta Hatpus (15 M), mepeMernnBain cMech B TeueHue 30
MHUHYT W 3aT€M TOABEpPraju NpOLecCy pasfeseHus Xuakoi ¢asel. Opranmueckyo ¢asy
NPOMBIBAJIM HACHIIIEHHBIM BOIHBIM pPacTBOPOM xXjopuzaa Hatpus (15 wun), cymmnm Han
0e3BoAHBIM Cyib(aToM HaTpus, (QUIBTPOBAIM M BBHINAPUBAIHM (UIBTPAT NPHU TOHIKEHHOM
JAaBJICHUH C TOJy4eHHeM HeouuleHHOro TpeT-OyTumi-N-[(1R)-2-[[(1R)-2-[[(1R)-1-[[(1R)-1-(2-
anermi-2,7-nuasacnupol 3.5 JHoHaH-7-kapOoHMI)-5-(TpeT-
OyTOKCHKapOOHUIIAMHHO )ITEHTHIT | KapOamom |-3-mMeTun-Oy Tiit |JaMuHo | - 1 -6eH3u-2-0Kco-
3TUi |aMuHO |- 1 -OeH3mi-2-okco-otui [kapOamara (8C) B BHIE CBETNIO-KEITOrO BCIEHEHHOTO
tBepaoro BemectBa (1,04 1, BeIxOm 99%), KOTOpOE HCIOJIB30OBAIU HEMOCPEACTBEHHO B
CeNyIOLIeN peakLuu.

Cranus 4:

(2R)-N-[(1R)-1-(2-anerun-2,7-muazactupo| 3.5 [HOHAH-7-KapOOHUIT )-5-aMHUHO-TIEHTHJI | - 2-
[[(2R)-2-[[(2R)-2-amuHO-3-(heHUI-NPOMAHOM |aAMUHO |- 3-(h €HUJI-TPOTTAHOMT |aMUHO |-4-MEeTHII-

NEHTAaHAMH, TU-TPUPTOPYKCYCHASI KUCJIOTA (coequHeHue 8)

g

0

AT

NH; 2CF,CO0OH

Coeputenrie 8

HeouninenHprit tper-0yTun-N-[(1R)-2-[[(1R)-2-[[(1R)-1-[[(1R)-1-(2-aueTun-2,7-
nuazacnupol 3.5 |HoHaH-7-kapOoHMI)-5-(TpeT-0y TOKCHKapOOHUITAMIHO )TIEHTHJI | KapOamouJ | -3-
MeTHIT-OyTHIT |aMUHO |- 1 -OeH3UII-2-0KCO-3TUJI |aMHHO |- 1 -OeH3mI1-2-0KCo-3Tr |[KapOamaT 80C)
(1,04 1, 1,15 mmonb) pactBopstin B guxjiopmerade (7,5 mir) U noOaBisuik TpUPTOPYKCYCHYIO

kucnoty (3,5 ). CucteMy nepemenInBagy Npyu KOMHATHON TemnepaType B TedeHue 1 4. 3arem
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PEaKIMOHHBIM PACTBOP BBIMAPUBAIN IPH TOHWXKEHHOM aaBieHuu. Ilocime 3Toro ocratok
pa3nessyii U OUYMINAJIH C TOMOILIBIO IMPENapaTUBHON >KUAKOCTHON XpomaTtorpaduu (yCIOBHS
nonyuenusi: mpudop: Gilson GX-281; xononka: Xbridge C18, 150x30 MM BHyTp.[uaM., 5 MKM;
nonsmwkHas ¢aza: A - ACN u B - H,O; usoxparuueckuii pexum: 65%; ckopocTs noroka: 30
mu/mMuH; obpatHoe nmasnenue: 1000 ¢pyHTOB Ha kB. moiM (6,9 MIIa); Temneparypa KOJOHKH:
30°C; nnuHa BosHbIL 210 HM; epuos: 18 MUHYT, MOATOTOBKA MPOOBI: COSUHEHNE PACTBOPSLIH B
12 mn wmeraHona, BBOmUMBIA 00BeM: 0,9 Mi/uria), TOJYYEHHBIH pacTBOpP coOupaiu |
BBIMAPUBAJIM TPU TOHWKEHHOM JaBJIEHUU JJIsl yAaleHus OOoJblIeld YacTH OPraHUYeCKOro
pactBoputenss u  JuopuwmmsupoBamu ¢ noaydenneM  (2R)-N-[(1R)-1-(2-auernn-2,7-
nuasacnupol 3.5 |HoHaH-7-kapOoHm)-5-amuHo-nieHTw |-2-[[(2R)-2-[[(2R)-2-amuHO-3-heHu-
MPOTIAHOMJI |aMUHO |- 3-(p€HIIT-TIPOTIAaHOWJI [aMUHO | -4-MeTHII-TIEeHTAaHAMHA;, TU-TPU(PTOPYKCYCHON
KHUCIIOTHI (coexunenus 8) B Bune Oenoro TBepnoro eeuiectsa (460 Mr, BBIXOA B ABYX CTaJHsX
42.9%).

MC m/z (UDP): 352,8 [M+2H]*/2;

'H-SIMP (400 MI'y, D,0) & 7,49-7,00 (M, 10H), 4,66-4,49 (m, 2H), 4,30-3,93 (m, 4H),
3,79-3,54 (m, 4H), 3,52-3,25 (m, 2H), 3,22-2,90 (M, 6H), 1,92-1,27 (M, 16H), 1,02-0,75 (m, 6H).

coenuHeHue 8-1:

Coenunenne 8 (1,0 r, 1,07 MMoub) mpomnyckanu yepe3 HOHOOOMEHHYI0 cMmodiy (60 mu)
(smrompoBanu Bomod ¢ ~3,3% amMmmaka) M IOJNYYEHHBIH PacTBOp 3JF0ATa BbINAPHBAIU IPHU
NOHMKEHHOM JaBlIeHHH (BBIMAPUBAIM MPU MOHMKEHHOM paasieHuH 0 100 mu mpu 60°C), a
3aTeM JUOPIIM3MPOBAIM C TOJNydeHHeM coenauHeHus 8-1 B Buge cBoOomHOW (opmbl
coenuHeHus 8 B Buae Oenoro TBepnoro Bemectsa (451 mr, Berxon 60,0%).

MC m/z (UDP): 352,8 [M+2H]*/2;

'H-SIMP (400 MT'i, D,0) § 7,45-7,32 (m, 6H), 7,23 (nx, 4H), 4,85-4,75 (m, 1H), 4,64 (T,
1H), 4,35 (1, 1H), 4,07 (n, 2H), 3,83 (1, 2H), 3,74-3,63 (M, 3H), 3,62-3,50 (m, 1H), 3,50-3,39 (M,
1H), 3,17-2,65 (m, 6H), 2,01-1,66 (M, 9H), 1,65-1,30 (M, 7H), 0,96 (na, 6H).

Hpumep 7:

usonponmi-7-[(2R)-6-amuno-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-heHun-

TIPOTIAHOUJI |aMHHO |-3-(heHIIT- TPONIaHOMJ |AMHHO | -4-MeTUJI-TIEHTAHOMJT |aMUHO |rekcaHowu | -2,7-

nuazacrupol 3.5 |HoHaH-2-kapOoKCHIIaT, TU-TPUPTOPYKCYCHAS KUCIOTA (coeqHHeHue 9)
o) Q o] o
N N c 2 Cragws 3
- D)\\NQC Cragns 1 > C><> J<O ._< TaAuA HN(DCN {O < Rl

6C 9A 9B

9 g oy
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K( \ 7 2CF,COOH

NH,

Coeautenne 9

Craguss 1: O7-6en3un-O2-uzonpomnmi-2,7-nuazacnupo| 3.5 |HoHaH-2,7- tukapObokcunar
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bensun-2,7-nuazacnupo[3.5|HoHaH-7-kapObokcunar  (6C) (310 wmr, 1,2 wmwmoumb),
TprdTHaMuH (364 mr, 3,6 MMob) U auxiopmeTtad (20 mi) 10o0aBIsTH B OJHOTOPIIYIO KOJIOY
00bpemMoM 50 MIT U paCTBOPSUTH TP MEPEMELIMBAHNN TP KOMHATHOH TeMmepaType. 3aTeM CMeCh
oxyaxnam 10 -10°C u mo kamsim gobasisui m3onpomwixyaopdpopmuar (146 mr, 1,2 MMounb).
ITocne noGaBieHusi TemrepaTypy MOBBILIAIM 10 KOMHATHOW TEMIEpaTypbl U pPeaKkLUuu
NO3BOJSUIM MATH B TedeHHE 4 4. PEakUMOHHYI0 CHUCTEMY IIOCJIEIOBATEIbHO MPOMBIBAIIN
HACBIIEHHBIM BOJIHBIM pacTBOpoM OukapOoHata HaTpusi (60 mu1), 3M BOAHBIM pacTBOpPOM
COMSTHOM KHCHOThl (60 MII) M TMOIBEprajidi CMECh MPOLECCY pasfeNieHHs] JKUIKOH (asbl.
Opraangeckne $aspl cymmian Hag 0€3BOAHBIM CYJb(aTOM HATpUs, PHUIBTPOBAN U BbIIIAPHBAIIN
¢unbTpaT nNpU NOHIWKEHHOM naBieHUH. OCTaTOK pa3fessuld M OYUIIAIH C TIOMOLIBIO
KOJIOHOYHOU Xpomatorpaduu Ha cruinkarene (merposielinblii s¢up:stunanerat (006:00)=1:1) ¢
MOJYyYEHUEM COEMHEeHUS O7-6en3un-O-uzonponui-2,7-nuazactupo[ 3.5 |Honan-2,7-
nukapOokcunara (9A) B BUAE CBETIIO-KENTOH MACISTHUCTOM *KHUAKOCTH (279 Mmr, BeIxOA 68%).

MC m/z=347,2 [M+H]";

'H-SIMP (400 MI', CDCl3) § 7,38-7,30 (m, SH), 5,12 (¢, 2H), 4,95-4,80 (m, 1H), 3,68 (c,
4H), 3,47-3,39 (m, 4H), 1,75-1,68 (m, 4H), 1,23 (n, 6H).

Cranus 2: nzonponui-2,7-gquazacnupo|3.5|HoHaH-2-kapOokcunar (9B)
O

W0
S

O7-6en3un-O-uzonponun-2,7-auazacnupol 3.5 |HoHan-2,7-nukapookcunar (9A) (260 wmr,
0,75 mmoub), mayanuii Ha yrie (52 wmr, 20 Bec.%) u meranon (20 mut) 100aBIIsLTA B OJHOTOPJIYIO
k0J10y o0bemMoMm S50 mii. ATMochepy 3aMeHsTH BOIOPOAOM 3 pasza U CMECh MOIBEPTaIH PEeaAKIIHH
py KOMHATHOW TemrmepaType B TeueHue 8 4 mox atmocdepoit Bomopona (OamioH). 3arem
PEaKIMOHHBI pacTBOP (UIBTPOBANM dYepe3 MOUATOMUT U BHIMAPUBAIN (QUIbTpAT TpHU
MOHMKEHHOM JIaBJICHHH C MOJIyY€HHEeM HEOUMIIEHHOTO M30nponii-2,7-nuazacnupol3.5|HoHaH-
2-kapbokcunata (9B) B Bunme ceerso-xkenroro Teepaoro BemectBa (159 mr, Beixom 100%),
KOTOPOE HCIOJIB30BAIN HEMTOCPEICTBEHHO B CICAYIOMIEH PeaKiim.

MC m/z=213,2 [M+1].

Cragust 3: Wzonponmn-7-[(2R)-6-(Tper-OyTokcukapOonmnamuno)-2-[[(2R)-2-[[(2R)-2-
[[(2R)-2-(TpeT-OyTOoKCHKapOOHMITAMUHO)-3-(peHMIT-TponaHoMI |aMHIHO | -3-h eHuI-
MPOTTAHOWJI |aMUHO |-4-MeTHII-IeHTaHOWJI [aMUHO [rekcaHom | -2, 7- tuazacnupo| 3.5 |HoHaH-2-

kapOoxkcunar (9C)
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Heounmennsiii u3onponui-2,7-nquasacnupol3.5S|HoHaH-2-kapookcunar (9B) (159 wr,

NHBoc

0,75 mmoib), ruapoxnopun 1-(3-mumerunamuHonponun)-3-stunkapoboamumuna (374 mr, 1,95
MMOJIb), |-runpokcudenszorpuaszon (110 mr, 0,81 MMoub), mpomexkyTouHOe coenuHeHue 1 (565
mr, 0,75 mmonb) u auxsiopmeras (30 mur) noOaBIsLIM B OAHOTOPAyO KOOy odvemom 50 mit u
cHCTeMe TMO3BOJISUIM pPearnpoBaTh NPU KOMHATHOH TeMmmeparype B TedeHue S5 4. 3arem
PEaKIMOHHBIM PACTBOP BBHINAPUBAIM NPU MOHWKEHHOM JaBieHWH. OCTaTOK pasmesui |
OYMINAIA C TOMOIIBI0 KOJIOHOYHOH xpomarorpadguu Ha cuimkarene (METPOJICHHBIHN
s¢up:sTHIALIETAT (06:00)=1:2) c MOJTyYeHUEM usonponmi-7-[(2R)-6-(Tpet-
oyTokcukapooHmaMuto)-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-(TpeT-OyTOKCHKapOOHUITAMUHO)-3-
¢ enun-nponanowl|aMuHoO |- 3-(h eHUII-TPOTIAHOW |AMIHO |-4-Me THIITIEHTAHOWI | -
amuHo |rekcaHou|-2,7-nuazaciupo| 3.5 JHonaH-2-kapbokcunata (9C) B BHUIE CBETJIO-KENTOTO
TBEpOro BemecTsa (556 mr, Bbixon 78%).

Cragust 4. wsonponwi-7-[(2R)-6-amuno-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-heHun-
MIPOTAHOWJI |aMHHO |-3-(h€HIII- TPOTIAaHOMJI |AMHHO | -4-MeTHJI-TIEHTAHOMJT |aMUHO |reKcaHou | -2, 7-

nuaszacnupol 3.5 |HoHaH-2-kapOoKcuIaT, TU-TPUPTOPYKCYCHAs! KUCIOTA (coeqHHeHHe 9)

oL

0
SN
>”O 2CF,COOH

Hzonponun-7-[(2R)-6-(TpeT-OyTokcukapbonunamuo)-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-

(Tper-OyTokcukapOOHMIAMUHO)-3-(peHmn-iponaHonl |aMuHo |-3-peHnI-nponanomi |JaMuHo |-4-

NH,

METHJITIEHTAaHOWJI |-aMHUHO [rekcanom |-2,7-nuazactupo| 3. S JHonaH-2-kapookcunar (9C) (317 wr,
0,334 mmoub) U TpUPTOPYKCYCHYIO KUCIOTY (2 M) mOOABISIN B OJHOTOPJIYIO KOOy 00BeMOM
50 M u cucTteMe MO3BOJISATIM pearupoBarh MPU KOMHATHOM TemmepaType B TeueHue 2 4. 3ateM
PEaKLMOHHbII pacTBOpP BbIAPUBAIU MPU TOHIKEHHOM JaBJIEHHWH, a OCTATOK OYHUINAIU C
MIOMOIIBIO MTPETAPaTUBHON JKUAKOCTHOH XpomaTorpaduu (ycnoBus noiaydenus: npudop: Gilson
GX-281; xononka: Xbridge C18, 150x30 MM BHYTp.AuaM., 5 MM, noasrkHast gasza: A - ACN u
B - H,O; m3okparuueckuii pexum: 65%; ckopocth motoka: 30 mi/MuH, oOpaTHOE NaBleHHE:
1000 ¢ynToB Ha kB. mroiMm (6,9 MIla); Temneparypa kononku: 30°C; nnmuHa BonHbL 210 HM;
nepuoa; 18 MUHYT; MOATOTOBKA MPOOBI: COEAUHEHUE PACTBOPSUIN B 12 MJI METAHOJIA, BBOJUMBIN
oowvem: 0,9 min/mrna). ITomy4deHHBIH pacTBOpP BBHIMAPUBAIM NPU NOHMKEHHOM JABJIEHUHU MJIS

ynajeHus OoJpllell 4acTU PacTBOPUTENS U JHUOPUIM3HPOBATIM C TOJIYYEHHEM H3OMPOIUII-7-
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[(2R)-6-amuu0-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-amuHO- 3-hermn-iponaHon |aMuHO |- 3-h eHuII-
MPOTAHOMWJI |aMUHO |-4-MeTHII-TIEHTaHOWJI |aMUHO |rekcaHon | -2, 7- tuazacnupo[ 3.5 |HoHaH-2-
kapOokcunara;, OU-TpUPTOPYKCYCHOH  KuCnOTHl  (coeamHenuss 9) B Buume Oesoro
nopoukoodpasHoro nponykra (326 mr, Beixog 98%).

MC m/z=374,9 [M+2H]*/2;

'H-SIMP (400 MT'i, D,0O) & 7,50-7,14 (m, 10H), 4,89-4,78 (M, 1H), 4,66 (r, 1H), 4,30 (T,
1H), 4,22 (1, 1H), 3,89-3,74 (M, 4H), 3,69-3,54 (m, 2H), 3,54-3,41 (M, 1H), 3,41-3,28 (m, 1H),
3,21-3,11 (m, 2H), 3,11-2,90 (m, 4H), 1,93-1,30 (m, 14H), 1,27 (1, 6H), 0,93 (x, 6H).

Ipumep 8:

(2R)-N-[(1R)-5-amun0-1-(2,7-nuazacrupo[ 3.5 JHoHaH-7-kapOoHmwn)neHTw |-2-[[(2R)-2-
[[(2R)-2-amuHO-3-(heHII-IPONaHOMI |aMUHO |- 3-(heHMIT- TPONIAHOMIT |]aMUHO | -4-MeTHIT-

NeHTAaHAMH, TPU-TPUPTOPYKCYCHAsI KucioTa (coexunenue 10)

O e}

Craaus 1 joﬂju\/N N‘J\i/N NHBoc Cragua2

BocN —— / = 0 = 0 e ——
oc i>CuH BocN ‘/r @

NHBoc

s
H@O '/( © @ ©

3CF;CO0H
NH,

CoseaunHeHue 10
Cragus 1:
Tper-OyTun7-[(2R)-6-(Tper-OyTokcukapbonunamuno)-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-
(TpeT-0yTOKCUKaPOOHUIAMHIHO)-3-( eHUIT-TTPONIAHOM |aMHHO |-3-(h€HUIT-TTPONIaHOMT |aMHHO -4~

METHJI-IEHTAHOMJT |]aMHHO |reKCaHom |-2,7-nuasaciupo| 3. S [HoHaH-2-kapOokcunar (10A)

EES R
Bo-:N/:@(r; © 6 ©

NHBoc

Tper-Oytun-2,7-muazacnupo|3.5]HoHan-2-kapbokcunar (6A) (0,11 r, 0,5 wmmorb),
rugpoxiopun  1-(3-gumermnamuHonponmn)-3-stunkapdbonunmuna (115 mr, 0,6 mmons), 1-
rugpokcudensorpuazon (81 mr, 0,6 mMmonb), mpomexyrouHoe coexuHenue 1 (378 wr, 0,5
MMOJIb) U auxyopMeraH (30 mir) 1o0aBisIN B OTHOTOPIYIO KOOy oOvemMoM S50 Ml U cucTeMe
NO3BOJISUIM PEArHpoOBaTh MPH KOMHATHOH TeMIlepaType B TeueHHe S5 4. 3aTeM peakMOHHBIN
PacTBOP BBINAPHUBAJIH MPH MOHIKEHHOM AaBieHnd. OCTaTOK pa3fessuii U OYHINAIN C TIOMOIIBIO
KOJIOHOYHOU Xpomatorpaduu Ha crinkarene (merposielinblii s¢up:atunanerat (006:00)=1:2) ¢

nosyueHueM Tper-0ytus-7-[(2R)-6-(Tper-OyrokcukapOonmnamuno)-2-[[(2R)-2-[[(2R)-2-[[(2R)-
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2-(Tpet-OyToKCHKapOOHUIAMHIHO)-3-() eHNUII-TPONAHOMI |aMUHO |- 3-(p €HIII-IIPOTIAHOUJI |aMUHO |-
4-MeTUJI-TIeHTaHOWJI |]aMHHO |[rekcaHow -2, 7-nuaszacnupo[ 3. S|noHan-2-kapOokcunara (10A) B
Buze Oesoro TBepaoro Bemectsa (450 mr, Berxon 93%).

Cragus 2: (2R)-N-[(1R)-5-amuno-1-(2,7-auazacnupo[ 3.5 [HoHaH-7-KapOOHMI )TIeHTUJI |-2-
[[(2R)-2-[[(2R)-2-amuHO-3-(heHUI-nponanonI |aMUHO |- 3-(h €eHUII-IPOTTAHO T |aMUHO |-4-MeTHII-

NEeHTaHAMHJ, TPU-TPUPTOPYKCYCHAs KHCIOTA (coeannenue 10)

3CF,COOH

NH,
CoefluHexue 10

Tper-Oytun-7-[(2R)-6-(Tper-OyTokcukapoonmnamuno)-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-
(Tper-OyTokcHKapOOHMIAMUHO)- 3-(h €HIII-TIPOTTAHOMII | aMUHO |- 3- e HUIT-TTpOnTaHO I |aMHHO |-4-
METHJI-TIEHTAHOWJI |aMUHO [rekcaHowm |-2,7-aua3acnupo[ 3. 5 Jnonan-2-kapookcunar  (10A) (450
mr, 0,468 MMOnb) U TPUPTOPYKCYCHYIO KHCIOTY (2 M) AO0aBISAIM B OXHOTOPJYIO KOJOY
o0pemMoM 50 MJT U cHCTEME TO3BOJUTN pearupoBaTh MPU KOMHATHOH TeMIepaTrype B TeueHue 2
4. 3aTeM peaKkLMOHHbIN PacTBOP BbINAPUBAIN MPU MOHMKEHHOM JaBJI€HUU, OCTATOK OUYMILAJH C
MIOMOIIBIO MPETapaTUBHON JKUAKOCTHON Xpomartorpaduu (ycnoBus nonyudeHus:: npudop: Gilson
GX-281; xononka: Xbridge C18, 150x30 MM BHyTp.AnaM., 5 MKkM; noasrkHas gasza: A - ACN u
B - H,O; nzokparuueckuii pexum: 65%; ckopocTh notoka: 30 Mi/MuH; oOpaTHOE JaBJIEHUE:
1000 ¢ynToB Ha kB. mroim (6,9 MIla); Temneparypa kononku: 30°C; nnuna BonHbL 210 HM;
nepuoa: 18 MUHYT; MOATOTOBKA MPOOBI: COEAUHEHUE PACcTBOPSUIN B 12 MJI METaHOJIA; BBOAUMBIN
obbeM: 0,9 mu/urna). IToaydeHHBIH pacTBOP BBHIMAPUBAIM MPU TOHWKEHHOM HABJICHUU IS
ynaneHus OoJbIIel 4acTh pactBopurens U juoduiamusuposanu ¢ nonydenueM (2R)-N-[(1R)-5-
amuHo-1-(2,7-nuazacnupo[ 3.5 |HoHnaH-7-kapoouun)neHtmn|-2-[[(2R)-2-[[(2R)-2-amuHO- 3-
(enunn-nponaHon |aMUHO |-3-(h eHUIT-IPOMAHOM |aMUHO |-4-MeTUJI-TIEHTAHAMH 1A, TpHU-
TpuTOpyKCYyCHON KHCIOTH (coexmHenusi 10) B Bume 0enoro mopomkooOpasHOro MPOAYKTa
(358 wr, BeIXOA 76%)).

MC m/z=331,8 [M-2CF;COOH+2H]*/2;

'H-SIMP (400 MI'w, D,0) & 7,48-7,10 (m, 10H), 4,65-4,61 (m, 2H), 4,28-4,20 (m, 2H),
3,93 (n, 4H), 3,70-3,57 (m, 2H), 3,52-3,39 (M, 1H), 3,39-3,27 (M, 1H), 3,15 (n, 2H), 3,02-2,94 (™,
4H), 1,98-1,87 (m, 3H), 1,82-1,60 (M, SH), 1,51-1,50 (M, 3H), 1,44-1,36 (M, 2H), 0,89 (nn, 6H).

IIpumep 9:

(2R)-N-[(1R)-5-amunO-1-(2,7-nuazacnupo[ 3.5 JHoHaH-2-kapOoHmw)neHTm |- 2-[[(2R)-2-
[[(2R)-2-amuHO-3-beHnn-ponaHoni |aMiHO |- 3-(heHMIT- TPONaHOMI |]aMUHO | -4-METHIT-

NeHTaHAMHI, TPU-TPUPTOPYKCYyCHAst kucioTa (coexunenue 11)
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le £ EN:M
NCbz Crapus 1 fi:;f:}(/(/ ;/

6C NHBoc

J ?i Y(© j/v?\grfg

Coenunenne 11

NHBuc
B

Cragus 1:
bensun-2-[(2R)-6-(Tper-OyTokcukapOonmnamuno)-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-(TpeT-
OyTOKCHKapOOHMIAMUHO)-3-(h eHIIT-IIPOTIAHOMJT [aAMUHO | - 3-(heHUIT-IPOTTAHOWIT |aAMUHO | -4 - MEeTHIT-

NEeHTAaHOW |aMuHO [rekcaHon|-2,7-auazacnupol 3.5 JHonan-7-kapbokcunar (11A)

PR
QC/ >0 6 o)

NHBoc

bensun-2,7-nuazacnupo(3.5|Honan-7-kapookcunmar  (6C) (0,26 1, 1  mMmomb),
rugpoxiopun 1-(3-gumermnamuHonponun)-3-stunkapoonunmuna (230 mr, 1,2 Mmounb),
ruapokcudensorpuason (162 mr, 1,2 mmonb), npomexyrounoe coegunenme 1 (0.75 r, 1
MMOJIb) U auxjopMmeras (30 mur) noOaBisiin B OAHOTOPJYIO KO0y oObeMoM S0 Ml U cucTeme
MO3BOJISUIM PEarHpoBaTh MPH KOMHATHOHW TeMIepaType B TeueHHe S5 4. 3aTeM peaKkLHMOHHBIH
pacTBOp BBHIMAPHBAIN MpPHU TMOHIKEHHOM MAABJIEHHH, & OCTATOK pa3[eNsuldi M OYHINAIA C
MOMOIIBI KOJIOHOYHOH XpomaTtorpaduu Ha cuimkarene (MeTpoielHbld 3>(up:3THIALeTaT
(06:00)=1:2) ¢ mnonyuennem Oenszmi-2-[(2R)-6-(Tper-OyrokcukapOonunamuno)-2-[[(2R)-2-
[[(2R))-2-[[(2R)-2-(TpeT-OyTOoKCHKapOOHMIAMHHO |-3-(h eHUIT-TIPOITAHOMIT |aMUHO |- 3-p e HUJT-
MTPOITAHOMJI |aMUHO |-4-METHII-IEHTaHOWJI |aAMUHO [reKcaHom | -2, 7- tuazacnupo| 3.5 |HoHaH-7-
kapOokcunara (11A) B Bune Oenoro Teepaoro Bewmectsa (850 mr, Berxox 85%).

Cragust 2: Tper-Oytun-N-[(1R)-1-6er3mi-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOoHMIaMHuHO)- 1-(2,7-nnazacnupol 3.5 |HoHaH-2-kapOoHwI )ieHTII [KapOamonn|-3-

METHIT-Oy THIT |aMUHO |-2-0KCO-3THII |aMUHO | -2-0Kco-3 T [kapbamar (11B)
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NHBoc

bensun-2-[(2R)-6-(Tper-OyTokcukapOonmnamuno)-2-[[(2R)-2-[[(2R))-2-[[(2R)-2-(TpeT-
OyTokcuKapOOHUIAMUHO]-3-(PeHuIT-IpornaHon [aMuHO | -3-(heHUI-POMaHOMII [aAMUHO | -4 -METHII-
NEHTaHOWJI |aMUHO rekcaHou|-2,7-nua3acnupo[3.5 JHonaH-7-kapookcuiar (11A) (850 wmr, 0,85
MMOJIb), naytanuii Ha yriie (170 mr, 20 Bec.%) u metanos (20 mi) noOABISIN B OJHOTOPJIYIO
K0JI0y oObeMom 50 mir. ATMOcdepy 3aMeHsUTH BOJOPONOM 3 pa3a M PeakiuH MO3BOJISUIH UATH
npy KOMHATHOW TemmepaType B TeueHue 8 4 mox atmocdepoit Bomopona (OamioH). 3arem
PEaKIMOHHBI pacTBOp (UIBTPOBAIM Hepe3 IUATOMHUT, a (UIBTPAT BHIMAPUBATHN IIPH
TIOHIKEHHOM JIaBJIEHUH C MOJyYeHHeM Heo4HIneHHOTo TpeT-OyTmi-N-[(1R)-1-6er3mn-2-[[(1R)-
1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-OyToKcukapOoHmI-aMuHO)- 1-(2,7-nuazacnupo[ 3.5 |HoHaH-
2-kapOoHMT)IeHTUJI | KapOamoui |-3-MeTri-0y THIT |aMUHO |-2-OKCO-3 THII |aMUHO |-2-0KCO-
stuin|kapbamara (11B) B Bume Oenoro TBepmoro BemecTtBa (580 wmr, BbIxOm 79%), KOTOpOE
UCTIOJIb30BAJIM HETIOCPEACTBEHHO B CIEAVIOIIEH peakLiuu.

Cragus 3: (2R)-N-[(1R)-5-amuno-1-(2,7-auazacnupo[ 3.5 [HoHaH-2-KapOOHMI )TeHTHJI | -2-
[[(2R)-2-[[(2R)-2-amuHO- 3-(h eHUIT-IPOTTAHOMIT |aAMUHO |- 3-(h eHUJI-TPOTTAHO T |aMUHO |-4-MeTHII-

NeHTaHaAMHJ, TPU-TPUPTOpPYKCYyCHast kucioTa (coexunenue 11)

Nﬁ\é/Njé\NJOI\;N NH;

3CF3COO0OH

NH»
CoepHeHre 11

Tper-OyTun-N-[(1R)-1-6en3un-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOOHMIAMUHO)- 1-(2,7-nnazacnupo[ 3.5 |HoHaH-2-kapOOHMT )ieHTHI [kKapOamou|-3-
METHIT-OyTHIT |aMUHO |-2-0KCO-3THII |aMuHO | -2-0kco-3Twi [kapbamar (11B) (0,5 r, 0,58 mmonb) u
TPUPTOPYKCYCHYIO KHCIOTY (2 Mi1) 10OaBIISUIA B OHOTOPIIYIO KOOy oObeMoM S0 M1 1 cucreme
NO3BOJISUTM PEArHpOBaTh MPH KOMHATHOHW TeMIlepaType B TeUeHHe 2 4. 3aTeM PEeaKLHMOHHBIH
pacTBOp BBHIMAPHUBAIHM IPH TOHWKEHHOM JaBJIEHWH, a OCTATOK OYHWIIAIH C MOMOIIBIO
npenapaTUBHON KUIKOCTHOW xpomarorpaduu (ycnosus nonydeHus:: npudop: Gilson GX-281;
kosonka: Xbridge C18, 150%30 mm BHyTp.AinaMm., 5 Mkm; noasmwkHas gasza: A - ACN u B - H,0;
U30KpaTHUECKui pexxuM: 65%; ckopocThb moToka: 30 mu/mMuH, oOpaTHoe nasienue: 1000 pyHTOB
Ha kB. MonM (6,9 MIla); Temneparypa kononku: 30°C; nnmuna BonHel 210 HM, mepuon: 18
MHUHYT, IOATOTOBKA NMPOOBI: COEAUHEHNE pacTBOPsUIM B 12 M1 MeTaHoMa; BBOAUMBINA 00veM: 0,9
mi/urna). IlonydeHHBI pacTBOP BBINAPUBAIN TPU TMOHMKEHHOM JABICHUU Ul yOAJICHUS

Oonpiieli yactu pacrBoputesiss u Jguodpunusuposanu ¢ noiyderueMm (2R)-N-[(1R)-5-amuno-1-
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(2,7-mnazacniupo[ 3.5 |noHan-2-kapOonmwn)neHTwn |-2-[[(2R)-2-[[(2R)-2-amuno-3-pe -
IPOTIAHOMJI |aMUHO |-3- (e HUIT-TIPOTIaHOWII |aMHHO | -4-MeTHII-IEeHTAHAMU/IA, Tpu-
TpuTOpyKCYCHON KHCIOTHI (coeamHeHusi 11) B Bune Oenoro mopomkooOpasHOro MpPOIyKTa
(380 wmr, BBIXOA 66%).

MC m/z=331,8 [M-2CF;COOH+2H]"/2;

'H-SIMP (400 MI'n, D,O) § 7,43-7,13 (m, 10H), 4,61 (t, 1H), 4,28-4,06 (m, 5H), 3,84-
3,74 (m, 2H), 3,19-3,14 (M, 6H), 2,99-2,95 (M, 4H), 2,09-1,94 (M, 4H), 1,79-1,61 (m, 4H), 1,55-
1,31 (m, 5H), 0,89 (mux, 6H).

IIpumep 10:

2R)-N-[(1R)-5-amuno-1-(7-mMeTuncyabponmn-2,7-muaszacnupol 3. S]HOHaH-2-
kapoouw)neHTwn|-2-[[(2R)-2-[[(2R)-2-amuno-3-penmn-nponanous |amuHo | -3-peHr-

MIPOTAHOUJI |aAMHHO |-4-MeTHII-TIeHTaHAMU,, TU-TPUPTOPYKCyCHAsI KUCIOTA (coequHenue 12)

O O
BocNOCNH Cragws 1 BOCNQCN_S(:_ Cragua 2 HNOCN"SX* Craana 3
o]

ijl Jvrf[j Ji,?l J\,Y(©
7 =g

12C CoeguHeHue 12

\lf

NHBOC

Cragus 1:

TpeT-OyTui-7-metTuncynbpoHui-2,7-nuazacnupo| 3.5 [Honan-2-kapookcunar (12A)
O
BocN <><3N—<:—
0

Tper-Oytun-2,7-nuazacnupo[3.5|HoHaH-2-kapbokcmnar  (6A) (0,23 r

2

1  mmoub),
TprdTIiamMuH (210 mr, 2,0 MMoub) U auxyiopmerad (7 mMi) 1OOABISLUTH B PEAKLIMOHHYIO KOJIOY
obbvemom 50 mut U pacTBOpsiIM Npu nepememuBanuu. [locie oxnaxkaenus no -10°C mo kamism
nobasysuu Metancybonmwxaopun (140 mr, 1,2 MMOJIb) U CUCTEME TO3BOJISITH PearupoBaTh B
TedeHue 4 4. 3aTeM TemIepaTypy IMOBBIIIAIN OO KOMHATHOW TEMIIEpPaTypbl, OCTaHABIMBAJIN
PEaKIMI0 HACHIEHHBIM BOJIHBIM pacTBopoM OmkapOoHarta Hatpust (10 mMi1) U 3KCTparupoBaju
stunaneratoM (5 M x3) u odvenuHsm opranndeckue (assl. Opranndeckue (Hasbl CYLIHIN HAZ
0e3BomHBIM Cyib(aToM HaTpus, (QUIBTPOBAIH M BBINAPUBAIU (PUIBTPAT IMPH TMOHIKEHHOM
nasneHnH. OCTaTOK pa3ieysuld U OYHMINAIM C TMOMOINBIO KOJOHOYHOW Xpomartorpapuu Ha
cunmkarene (merpojelHblii 3¢up:aTunanerar (06:00)=4:1) ¢ noaydeHuem Tper-OyTHII-7-
MeTHICyIbhoHMI-2,7-nrazaciupo| 3.5 |HoHaH-2-kapbokcunata (12A) B BUIE CBETJIO-KEITOrO
MacIsTHUCTOTO BemecTsa (250 mr, Bexon 81%).
MC m/z=327,2 [M+Na]".

Cragus 2: 7-metuncynbdonun-2,7-nuazacnupol3.5 uonan (12B)
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Tper-Oytun-7-meruncynbponun-2,7-auazacnupo| 3.5 JHonan-2-kapookcunar (12A) (0,25
r, 0,81 Mmonb) U guxsnopmerad (7 mir) 7OOABISIIN B PEAKLIMOHHYIO KOOy 00BbeMoM 50 M u rpH
KOMHATHOW TeMmIepaTrype Mo KarisiM ao0aBnsin TpudropykcycHyro kucnory (1 mu). Ilocre
n00aBIeHUsI CUCTEMe IO3BOJBSUIM pearupoBaTh NMPH KOMHATHOH TemmepaType B TeYeHue 3 .
PeakOHHBII pPacTBOpP HEMOCPEACTBEHHO BBINMAPUBAIM MpPHU TOHWKEHHOM JaBJIEHUU C
MOJIYYeHHEM HEOYUIIEHHOTo 7-MeTwWiIcynbhoHmui-2,7-nuazacnupo[3.5]nonana (12B) B Bune
CBETJIO-JKENTOW MacissHUCTON skumkocTu (165 wmr, Bbixom 100%), KOTOPYH HCIOJIB30BAJIH
HETIOCPEACTBEHHO B CIIENYIOIIEH peaKiny.

Cragust 3: Tper-OyTun-N-[(1R)-1-6er3ui-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOOHMIAMUHO)- 1 -(7-MeTuicynb-ponni-2,7-nuazacnupo[ 3.5 |JHoHaH-2-
KapOOHWIT ) TeHTIIT |[KapOaMomt | -3-MeTHIT-Oy THII [aMUHO | -2-OKCO-3THJI |aMUHO | -2-0KCO-

stun|kapbamar (12C)

NHBOC

Heounmennsiii  7-metuncynabdonun-2,7-quasactupo[3.5]vonan (12B) (165 wmr, 0,75
MMOJIb), ruapoxyopun 1-(3-gumernnaMuHonponun)-3-stunkapboauumuaa (192 mr, 1 Mmmors),
1-runpokcubensorpuazon (135 mr, 1 mMmonb), mpome:kyrounoe coegunenune 1 (610 wmr, 0,81
MMOJIb) U auxjopMmeran (30 mur) 1oOaBisiM B OAHOTOPJYIO KO0y oObeMoM S0 Ml U cucTeme
NO3BOJISUIM PEarpoBaTh MPU KOMHATHOM TeMIlepaType B TeueHHe 5 4. 3aTeM pPeaKkLMOHHBIH
pacTBOp BBHIMAPHBAIN TpPU TMOHIKEHHOM JaBJIEHHH, & OCTATOK pas[eNsli M OYHINAIN C
MIOMOIIBI0 KOJIOHOYHOH XpomaTtorpaduu Ha cuimkarene (MeTposiedHbld 3>¢up:3THIANeTaT
(06:00)=1:2) ¢ mnonyuyenuem TpeT-OyTHNI-N-[(1R)-1-06en3mn-2-[[(1R)-1-6en3un-2-[[(1R)-1-
[[(1R)-5-(TpeT-OyToKcuKapOOHMIaMUHO)- 1-(7-MeTrncyabonni-2,7-quasacnupo| 3.5 |HoHaH-2-
KapOOHWIT ) TEHTIT|-KapOaMOWJI |- 3-MeTHII-Oy THIT |aMUHO |-2-OKCO-3THJT |aMUHO|-2-0KCO-
stu|kapbamara (12C) B Bune OGenoro Teepaoro Bemectsa (630 mr, Bbxon 82,7%).

Cranus 4: (2R)-N-[(1R)-5-amuno- 1-(7-meruncynbdonmn-2,7-nuazacnupo[ 3.5 |HoHaH-2-
kapoouwt)meHTwn|-2-[[(2R)-2-[[(2R)-2-amuHo-3-permn-nponanous |amuHo | -3-heHr-

NPOTAHOMJI |aMUHO |-4-METHJI-IEHTAHAMUI;, IH-TPUPTOPYKCYCHAsI KUCIIOTA (coennHeHue 12)

Lf) VWH@

2CFC00H

U)‘

NH
2 Coeautenue 12

Tper-Oytun-N-[(1R)-1-6en3mn-2-[[(1R)-1-6en3mn-2-[[(1R)-1-[[(1R)-5-(TpeT-
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OyTokcukapOoHUIAMHUHO)- 1-(7-MeTuncynbhornn-2,7-nnaszacnupo| 3. S|Honan-2-
KapOOHWT ) TeHTIIT |KapOaMOomt | -3-MeTHIT-Oy THIT |aMUHO | -2-OKCO-3THJI |aMUHO | -2-0OKCO-
stun|kap6amar (12C) (630 mr, 0,34 Mmoib) U TpUPTOPYKCYCHYIO KHCIOTY (2 Mi1) o0aBIIsian B
peakIMOHHYI0 kojlOy oObemMoM 50 M M cHCTeMe IO3BOJISJIM PearupoBaTh NPU KOMHATHOMN
TeMIeparype B TeueHue 2 4. 3aTeM peakLUOHHBbIH pacTBOP BBIIAPUBAIM NPU TOHIKEHHOM
JaBIEHUH, a OCTAaTOK pa3le/suld M OYMINAJIM C IIOMOINBIO MpPEnapaTUBHON >KUAKOCTHOMN
xpomatorpaduu (yciaosust nonydenust: npudop: Gilson GX-281; kononka: Xbridge C18, 150%30
MM BHYTp.AuaM., 5 MkMm; noaBrkHast paza: A - ACN u B - H,O; uzokparudeckuii pesxkum: 65%;
ckopocTh motoka: 30 mu/muH, oOpatHoe nasnenue: 1000 ¢yHTOB Ha KB. moiMm (6,9 MIla);
temneparypa konoHku: 30°C; nnuna BosiHbl 210 HM; mepuoa: 18 MHUHYT, MOATOTOBKA MPOOHI:
COEMHEHUE PacTBOpsUTM B 12 Mi1 MeraHoja;, BBOAMMBIA oObeM: 0,9 mu/urna). ITomy4deHHBIH
PacTBOP BBINAPHBAJIH NP MOHMKEHHOM JABJICHHUHU IS YIAICHUs! OOJIbIIeH YacTH PACTBOPHUTEIIS
u  guopwmsupoBamn ¢ nonyueHHeM  (2R)-N-[(1R)-5-amuno-1-(7-meruncynbponmn-2,7-
nuasacnupol3.5|HoHan-2-kapoormn)nentwi|-2-[[(2R)-2-[[(2R)-2-amuHO-3-h eHu-
MPOTIAHOMJI |aMUHO |- 3- (P €HIIT-TIPOTIaHOWJI [aMUHO | -4-MeTHII-TIEHTAHAMH A, TU-TPU(PTOPYKCYCHON
KHUCIOTHI (coenunenus 12) B Bune Oenoro noporuka (410 mr, Berxon 63,2%).

MC m/z=370,8 [M+2H]"/2;

'H-SIMP (400 MI'n, D,O) & 7,43-7,15 (m, 10H), 4,61 (t, 1H), 4,33-3,96 (m, SH), 3,79-
3,69 (m, 2H), 3,25-3,13 (m, 7H), 3,02-2,93 (m, 6H), 1,91-1,86 (m, 3H), 1,70-1,64 (m, 3H), 1,56-
1,31 (m, SH), 1,25 (T, 2H), 0,89 (nn, 6H).

IIpumep 11:

(2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-(peHUI-TTPOTIAHOMI |aMUHO |- 3- (e HuIT-
nponanous|]aMuHo|-N-[(1R)-5-amuno- 1-[2-(nupponunun- 1-xapOonunn)-2,7-

auaszacnupol3.5]HoHaH-7-kapOOHMI | HeHTHII |-4-MeTHII-TIEHTAHAMHT, IU-TPUPTOPYKCYCHAsI

O
} NDCNW N Cragua 3 HNDC”‘{ Crapus 4
Craama 1 /\ Cragua 2 - N.ﬂ\
CNH ———> K/

13A 13D

0 Mg #Q MM»

CTaﬂ.ﬂn 5
@ 2CF,CO0H

NI—EBOC

kucioTa (coeaunenue 13)

o

Coeaunerue 13
13

Cragus 1:
nuppouanH- 1 -kapoonmxaopun (13B)
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NaHCO; (5,04 1, 60 mmonb), Tpugocren (5,94 r, 20 mmons) u auxnopmeras (10 m)
n00aBJISUTA B OTHOTOPJIYIO KOOy odbemom 50 mut. PeakimonHslil pactBop oxyaxaanu no 10°C
U 3aTeM N0 KamisiM MeieHHO nobasnsmn nupposuanH (2,16 r, 30,4 wmmone). Ilocne
no0aBJIeHHUsT TeMITepaTypy OOpaTHO MOBBIMLAIM IO KOMHATHON TEMIIEpaTypbl M OCTABJISUIN Ha
HOYb JJIsi peakiuu. PeakluOHHbIM pacTBOp (uiubTpoBasd U (UIBTPAT BHIMAPUBAIU TPH
MOHIKEHHOM JIaBJICHUH, a OCTAaTOK pasfe/suld W OUWLIAIA € TOMOIIBK KOJOHOYHOM
xpomarorpaduu Ha cuinukarene (rerposeiinbiii 3¢up: stunanerat (00:00)=3:1) ¢ nony4yeHuem
nupponuanl-1-kapoonunxnopuna (13B) B Buge GecriBeTHOro mMacissHucToro Bemectna (2,07 T,
51,65% BBIXON).

'H-SIMP (400 MI'y, CDCls) & 3,62-3,56 (M, 2H), 3,54-3,44 (M, 2H), 2,02-1,90 (v, 4H).

Cragus 2:

Oensmi-2-(mupponuans- 1-kapoonmn)-2,7-nuazacnupo| 3.5 JHonan-7-kapookcunat (13C)

OO
0

bensun-2,7-nuazacnupo|3.5|Honan-7-kapookcumar  (6C) (350 wr, 1,3 mmomnb),
TprsTIiaMuH (408 mr, 4,03 MMone) u auxsopMmerad (20 mir) m0OaBIsUIN B OXHOTOPIIYIO KOJIOY
o0pemMoM 50 MJI M NP MEpPEeMEIINBAHUHM PACTBOPSUIM NMPU KOMHATHOW TeMIlepaType. 3aTem
pEeaKkIMOHHBIM pacTBOp oxJaxkpanun 10 0°C um mo kamwmsiM [00aBsUIM  THPPOJNUAMH- -
kapOonunxaopun (13B) (123 mr, 0,92 mmons). ITocne nobasneHus: TemnepaTrypy HOBBILIAIN 10
KOMHATHOW TEMIIEpaTypbl U PEaKLUU MO3BOJSUIA UATH B TeueHue 4 4. PeakLMOHHBINA pacTBOP
HIOCJIEIOBATENIbHO MTPOMBIBAIH HACBIIIEHHBIM BOIHBIM pacTBOpoM OnkapOoHaTa Hatpust (60 mi),
3 MOJB/N BOOHBIM PAacCTBOPOM COJISIHOM KHCIOTBI (60 MJI) M MOABEpPraid CMeChb HPOLECCY
paznenenus xunkoi ¢aspl. Opranndeckue (asbl Cymuian Hax O€3BOAHBIM CyJb(aTOM HATPUS,
¢unbTpoBaIM W BBHIMAPUBAIM (PUIBTPAT MPH MOHMKEHHOM JABJICHUU C TOJIyYeHHEM
HEOYHIIIEHHOTO OeH3mn-2-(nmupponauaus- 1-kapOoumn)-2,7-nuazacnupo[ 3. 5|HoHaH-7-
kapOokcunara (13C) B Bune CBETII0-KEITON MacITHUCTOMN skuaKoctH (460 mr, Beixon 100%).

MC m/z=358,2 [M+H]".

Cranus 3: 2,7-nuazactupo| 3.5 |HoHaH-2-mn(nupponuant- 1 -mn)meranon (13D)

O
HNDCN—{
O
Heouuniennwrii Oen3mn-2-(nupponuans- 1-kapoonmnn)-2,7-nuazacnupo[ 3.5 |HoHaH-7-
kapookcmnar (13C) (460 wr, 1,3 mmonb), runpokcun nataaus/yromas (100 mr, 20 Bec.%) u
usonponano (20 M) 1oOaBIsIH B OTHOTOPIIYIO KoJOy odbeMoM S0 mii. ATmochepy 3aMeHsIH
BOozopoaoM 3 pasa u HarpeBasnu 10 100°C B macisiHOM OaHe B TeueHue 8 4 moj atMochepoit
Bomopona (OamoH). 3areM peakUMOHHBIM pPacTBOpP (PUIBTPOBAIA Yepe3 AUATOMHUT H
BBIMAPUBAIN (UIBTPAT NPU MOHMWKEHHOM JABICHHUH C TOJy4YeHHEM HEOYMIIEeHHOro 2,7-

nuaszacniupol3.5|Honan-2-un(nupponunus-1-unm)meranona (13D) B Buzme CBETIIO-XKEITOTrO
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TBepaoro BemectBa (290 wmr, Bbixom 100%), KOTOpOE HCMOJIB30BAIM HEMOCPENCTBEHHO B
CIEAYIOLIEN PEaKLUU.

MC m/z=224,3 [M+H]".

Cranus 4:

Tper-OyTun-N-[(1R)-1-6en3un-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOOHMIAMUHO)- 1-[ 2-(mupponunus- 1 -kapOonmn)-2,7-nnasacnupo[3.5|HoHan-7-
kapOOHMJI |meHTHIT | KapOaMomn |-3-MeTHII-0y T |aMUHO |-2-OKCO-3THIT |]aMHUHO | -2-0KCO-
stui |kapbamar (13E)

2 K Y
o @O’k/'\' H’”\/N NHBoc
-0 -0

N
g7 G

NHBoc

Heounmennsiii  2,7-auazacnupol3.5|HoHaH-2-wi(niupponuans- 1-un)-meranon  (13D)

(167 wmr, 0,75 mmons), rugpoxiopun 1-(3-gumernnamunonporn)-3-stunkapboanumuna (374

mr, 1,95 wmmons), 1-ruppoxcubensorpuazon (108 wmr, 0,81 MMoOnb), NPOMEKYTOYHOE

coenuHenue 1 (556 mr, 0,75 mmonb) n auxnopmeran (30 M), mOCIENOBATENBHO JOOABIISIN B
peakmoHHy0 Kondy oobemom S0 mut. Tlocne nobaBneHus cuctemMe MO3BOJSUIA PEArupoOBaTh PU
KOMHATHOU TeMIIepaType B T€4eHHe 5 4. PeakIMOHHBIN pacTBOP BBINAPUBAJIN IIPU NOHMKEHHOM
JaBJIEHUH, & OCTATOK pa3feisuld M OYMINAIN C MOMOINBI KOJIOHOYHOW Xpomartorpaduu Ha
cuukarese (nerposielinbiii d¢up:stunanerar (00:00)=1:2) ¢ nonydennem tper-OyTua-N-[(1R)-
1-6en3un-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(Tper-OyTOoKCcuKapOOHIMIAMUHO)- 1-[2-
(mupponuauH-1-kapOonm)-2,7-auazacnupo| 3.5 JHoHaH-7-kapOoHI | meHTHI |KapOamon |- 3-
METHJI-Oy THII|aMHHO |-2-0KCO-3THJI |aMUHO |-2-0kco-3Twi [kapbamata (13E) B Bume Oenoro
TBeproro Bemiectsa (360 mr, Bbxon 29%).

Cramus 5. (2R)-2-[[(2R)-2-[[(2R)-2-amuH0-3-(eHun-nponaHowni |aMuHo|-3-heHu-
nponanom |aMuHo |-N-[(1R)-5-amunHo- 1-[2-(nupponuaus- 1 -kapOouuni)-2,7-
nuaszacnupol 3.5 |HoHaH-7-kapOOHWI |TeHTH |-4-MeTHIT-IeHTAHAMH]T, Iu-TpUTOPYKCYCHAS

kuciora (coexunenue 13)

? H 2 H
Y >0 -0
@ H/ G 2CF,COCH

Tper-OyTun-N-[(1R)-1-6en3mn-2-[[(1R)-1-6en3mn-2-[[(1R)-1-[[(1R)-5-(TpeT-

OyTokcHKapOOHMIAMUHO)- 1 -[ 2-(Tupponuaus- 1-kapOonmn)-2,7-quazacnupol 3.5 |Honan-7-

NH,
CoegnHerve 13

kapOoHWI | eHTIIT |KapOaMomt | -3-MeTHIT-Oy THII |aMUHO | -2-OKCO-3THJI |aMUHO | -2-0KCO-
stuin|kap6amar (13E) (360 wmr, 0,38 mmounb) u quxaopmeras (10 M) 1o0aBisiu B peakIHOHHYIO

konby obOvemomM 50 MI W MmO KawsiM  [pUM  KOMHATHOH —TeMmeparype A00aBIisiiu
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tpudTopykcycuyro kuciory (3 m). Ilocne moOaBienusi cUCTeMe TO3BOJISUIM PearupoBaTh B
TedeHne 2 4. PeaknMOHHBIN pPacTBOpP BBIMAPHUBAIKN IPH TMOHWKEHHOM IaBIEHHH, a OCTATOK
pa3neysyii U OUHMINAJIHM C MOMOILIBIO IPENapaTUBHOM >KUAKOCTHOW Xpomarorpaduu (yciaoBus
nony4enusi: nmpudop: Gilson GX-281; xononka: Xbridge C18, 150%30 MM BHYTp.uam., 5 MKM;
nonsmxkHas ¢aza: A - ACN u B - H,O; usokparuueckuii pexum: 65%; ckopocTs noroka: 30
m/mMuH; obpatHoe nasnenue: 1000 ¢yHTOB Ha kB. moim (6,9 MIla), Temneparypa KOJOHKH:
30°C; nnuHa BosHbI: 210 HM; epuos; 18 MUHYT, MOATOTOBKA NMPOOBI: COSTUHEHNE PACTBOPSLITH B
12 mn meranona, BBoxMMBIH oObeM: 0,9 mu/wrna). IlonydeHHBIH pPacTBOpP BBIMAPUBAIU IPH
MOHMKEHHOM JIaBJICHUU JJIsl yajeHus: OOJbLIel YacTH PacTBOPUTENS U JTHOPUIM3UPOBAIH C
MOJIyYCHHEM (2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-(heHun-nmponaHoui |aMuHo | -3-heHuJi-
nponanomi |aMuHo |-N-[(1R)-5-amunHo0- 1-[2-(upponunus- 1 -kapOouni)-2,7-
nuazacrupol 3.5 |HoHaH-7-kapOOHWI |IeHTHII |-4-MeTHII-TIEeHTAHAMHI I, Iu-TpUPTOPYKCYCHON
KHUCIOTHI (coeaunenus 13) B Bune Oenoro TBepnoro seuectsa (169 mr, Berxox 45,6%).

MC m/z=380,4 [M+2H]"/2.

'H-SIMP (400 MI'ti, JIMCO-dg) & 8,75 (1, 1H), 8,35 (1, 1H), 8,09 (n, 1H), 8,01 (u, 3H),
7,73 (w, 3H), 7,34-7,17 (m, 10H), 4,71-4,60 (M, 2H), 4,40-4,32 (M, 1H), 4,08-3,96 (m, 2H), 3,73-
3,23 (m, 8H), 3,16-3,01 (m, 3H), 2,98-2,86 (m, 1H), 2,85-2,69 (m, 3H), 1,82-1,69 (m, 4H), 1,69-
1,42 (m, 11H), 1,36-1,22 (m, 2H), 0,89 (nn, 6H).

IIpumep 12:

(2R)-N-[(1R)-5-amunO- 1-[2-(3-MeTmicynbdoHMIa3eTHINH- | -kapOoHm)-2,7-
nuazacnupol 3.5 |HoHan-7-kapOoonmn Jnertun]-2-[[(2R)-2-[[(2R)-2-amuHO-3-h eHu-
MIPOTMAHOUJI |aMHHO |-3-(peHII-TPONIaHOUJI |AMUHO | -4-METUJI-IEHTAaHAMUA,  TU-TPUPTOpyKCyCHAs

kuciora (coennHenue 14)
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Cragus 1:

3-meruncynbhoHmIa3zeTUANH- 1 -kapoonmtxnopun (14B)

NaHCOs (756 mr, 9,0 mmons), Tpudocren (0,89 r, 4,5 mmonb) u nuxnopmeras (8 mu)

n00aBJISUTA B OHOTOPJIYI0 KOOy o0bemMoM S50 mut. PeakunoHHbIH pacTBOp oxJaxknanu ao -10°C
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M 3aTeM I10 KaIlIsIM MEIUIEHHO A00aBIISIIN TUAPOXJIOpUA 3-MeTuicynbdormiazeruanaa (772 wr,
4,5 mmonpb). [Tocne noGasnenus: Temnepatypy oOpaTHO MOBBILAIHA O KOMHATHOM TEMIIEPaTypbl
U OCTaBJISJIM Ul PEaKUMU Ha HOUYb. PeakIMOHHBIN pacTBOp (PMUIBTPOBAJIM, BBHINAPUBAIU TPH
NOHMKEHHOM JaBJIEHUH, & OCTaTOK pa3lesii M OUYUINAIM C IOMOINBIO KOJOHOYHOM
xpomarorpaduu Ha cunukarese (merposneiinbiii 3¢up: stunanerar (00:00)=1:1) ¢ nonydyeHuem
0eCIBETHOrO MACIISTHHCTOIO  BELIECTBA, 3-METWICYJIb()OHUIA3ETUANH- | -KapOOHMIXIIOpHA
(14B) (494 wmr, 50% BbIXON).

'"H-SIMP (400 MI'n, CDCl3) & 4,62-4,32 (m, 4H), 4,07-3,92 (m, 1H), 2,93 (c, 3H).

Cranus 2: OeH3uI-2-(3-MeTUCy TP OHMIA3e TUANH- | -KapOoHm )-2,7-

nuasacnupol 3.5 |nonan-7-kapookcunat (14C)
G 0O
OO
: 0. p
&

bensun-2,7-nuazacnupo(3.5|Honan-7-kapookcumar  (6C) (350 wmr, 1,3 mmomnb),
tpuaTHiamuH (406 mr, 4,01 mmonb) u auxjopmerad (20 mur) 10OaBISTH B OJHOTOPIIYIO KOJIOY
o0pemMoM 50 MJI M NpPH TMEPEMEIINBAHUHM PACTBOPSUIM NMPU KOMHATHOW TeMIlepaType. 3aTem
peakmMOHHBI  pacTBOp oxjaxkgamu 1o 0°C w mo kammsim — pobaeimsmm  3-
MeTwicynboHmIa3zeTuuH- 1-kapbonmnxmnopun  (14B) (293 wmr, 1,48 wmmomb). Ilocne
no0aByeHUsI TEMIIEPAaTypy MOBBINAIH A0 KOMHATHOH TeMIepaTrypbl W CHUCTEME MO3BOJISIN
pearupoBaTb B TedeHHe 4 4. PeakUMOHHBI pPacTBOP IOCJIEAOBATEIbHO IPOMBIBAIN
HACBIIIEHHBIM BOJIHBIM PacTBOpPOM OukapOoHaTta HaTpus (60 M), 3 MOJIB/JI BOJHBIM PacTBOPOM
comsiHoW kucnotel (60 M) u pasmemsmn. OpraHuueckue ¢asbl CyIIMIM Hax Oe3BOAHBIM
cynbpaToM HaTpus, (UIBTPOBAIM W BBINAPHBAIHM (PHIBTPAT TPU INOHIKEHHOM JaBJICHHH.
OcraTtok pasfeisyii U OUYMINAIN C MOMOIIBIO MpernapaTMBHOW JKUAKOCTHOH xpomatorpaduun
(ycnoBust monyuenusi: npubop: Gilson GX-281; kosjonka: Xbridge CI18, 150x30 wmm
BHYTp.AMaM., 5 MkM, nonswxkHas daza: A - ACN u B - H,O; usokparuueckuii pexum: 65%;
ckopocTh motoka: 30 mu/muH, oOpatHoe nasneHue: 1000 ¢yHTOB Ha KB. mronMm (6,9 MIla);
temneparypa konoHku: 30°C; nnuna BosHbL 210 HM; mepuoa: 18 MHHYT, MOArOTOBKA MPOOHI:
COEAMHEHUE PacTBOPsUIH B 12 Myl MeTaHOosa, BBOOUMBIA oO0beM: 0,9 mi/wria) ¢ Mogy4eHHeM
OeH3mI 2-(3-meruncyabponmnnazeTuans- 1-kapoonmn)-2,7-nuasacnupo| 3. S|HoHaH-7-
kapbokcunara (14C) B Bune Oenoro TBepaoro semectna (300 mr, Bexon 55%).

MC m/z=422,2 [M+H]";

'H-SIMP (400 MI', CDCl3) & 7,41-7,28 (m, SH), 5,12 (c, 2H), 4,30-4,19 (m, 4H), 4,00-
3,89 (M, 1H), 3,69 (c, 4H), 3,49-3,36 (M, 4H), 2,90 (c, 3H), 1,79-1,67 (m, 4H).

Cragus 3:

2,7-nuazacriupo[3.5|HoHaH-2-un-(3-MeTuncyab(onmnazerunnd- 1-mn)merasoH (14D)
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0
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bensun-2-(3-meruncynapponunazeTuans- 1 -kapoonmn)-2,7-auazacnupo[ 3.5 |HonaH-7-
kapookcunar (14C) (300 mr, 0,7 mmonb), ruapokcua najuaaus/yromas (60 mr, 20 Bec.%) u
usornponaHoa (20 M) mocnenoBaTeNbHO A0OABISIM B OJHOTOPINYIO KOJIOy oObemMom S50 muL
ATtMmocdepy 3aMeHsTd BOIopoaoM 3 pasa, HarpeBayiu 10 100°C B MacnssHO# OaHe W IMPOBOMMIIN
peakuuio B TedeHue 8 4 mox atmochepoit Bogopona (OanoH). 3aTeM peakiMOHHBIN PacTBOP
GUIbTpOBANM Yepe3 NHATOMHUT W BbIMAPUBAIU (PUIBTPAT MPH TMOHMKEHHOM JaBJIEHUU C
MOJIYYeHHUEM HEOUHUIIEeHHOTro 2,7-nuazactupo|3.S|HoHaH-2-mi-(3-MeTUICY b OHUIA3e TUINH- | -
wi)meraHoHa (14D) B Bume cmeryio-kentoro Teepaoro BemectBa (202 mr, Beixox 100%),
KOTOpPOE HCIOJIB30BAJIN HEMTOCPEICTBEHHO B CICAYIOIIEH PeaKiim.

MC m/z=288,1 [M+H]".

Cranus 4:

TpeT-0yTuia-N-[(1R)-1-6en3un-2-[[(1R)- 1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-OyTOKCH-
kapOOHMIaMUHO)- 1-[2-(3-MeTuncynbpoHUI-a3eTuInH- 1 -kapOoHm)-2,7-nnazacnupo| 3.5 |HoHaH-
7-xapOoHu JneHTw | KapOamomni |-3-MeTri-0y THIT |aMUHO |-2-OKCO-3 THII |aMUHO |-2-0KCO-

stuin|kapbamar (14E)

O

SN
QA
~ S\\O

NHBoc

Heouuniennsrii 2,7-nuazacnupo[3.5 |JHoHaH-2-ui-(3-MeTUI-Cy Tb(OHUTA3E TU AN H- | -
wi)meranon (14D) (202 wmr, 0,7 mmonb), rugpoxiopun 1-(3-mUMeTHIaMHHOTPON)-3-
stunkapoonuumuna (402 mr, 2,10 mmonb), 1-ruapokcudenzorpuazon (115 mr, 0,85 mmosb),
npomMexyrounoe coexunenne 1 (536 wmr, 0,71 wmmomp) u guxaopmeran (30 wu)
MOCJIEIOBATEIPHO NO0ABSUTM B PEAKIHOHHYI0 KOj0y obObemom 50 mu. Ilocne moGasienwst
CHUCTEME IO3BOJISJIM PearupoBaTh NPU KOMHATHOM TeMIEpaType B TeueHHe S5 4. PeaknOHHBIN
pacTBOp BBHIMAPHBAIN MpPHU TOHIKEHHOM MAABJIEHUH, & OCTATOK Pa3feNisldi M OYHINAIA C
MOMOIIBIO KOJIOHOYHOH XpomaTtorpaduu Ha cuimkarene (QuxjaopMeran: MetaHou (00:00)=40:1)
¢ mnonydeHueM TpeT-OyTun-N-[(1R)-1-6en3un-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOOHMIAMHHO)- 1 -[2-(3-MeTuncynbponntazeTuans- 1 -kapoonmn)-2,7-
nuazacnupol 3.5 |HoHaH-7-kapOoHwI |neHTH I | KapOamoui |- 3-MeTui-Oy THT |aMIHO |-2-0KCOo-
sTUi |aMuHO|-2-0Kkco-3Twi |[kapbamara (14E) B Buze cBeTIO-KenTOro TBepAoro Bemectsa (686
mr, 96% BBIXON).

Cragus 5:

(2R)-N-[(1R)-5-amuHO- 1-[2-(3-MeTrncynbdponnnazernans- 1 -kapoonun)-2,7-
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nuazacnupol 3.5 |HoHan-7-kapoonmn Jnertun]-2-[[(2R)-2-[[(2R)-2-amuHO-3-h eHu-
TIPOTIAHOWJI |aMHHO |-3-(p€HIII- TPOMTAaHOMJI |AMHHO | -4-MeTHJI-TIEHTAHAMUT, 2,22-

TpudTOopyKCcycHas kuciora (coexunenue 14)

0 UOJO\_/H? )

¢ H
I\EJ\:/N N
SN © I—.‘__ -0
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S
- ""O NH,

CoeauneHue 14

Tper-Oytun-N-[(1R)-1-6en3mn-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOOHMIAMHHO)- 1 -[2-(3-MeTuicy b oHmI-a3eTuANH- 1 -kapOoum)-2,7-
nuasacnupol 3.5 |HoHaH-7-kapOoHw |neHTH | KapOamoui |-3-MeTui-0y TH |aMHHO |-2-0KCOo-
5TII |aMuHO|-2-0okco-3Tunkapbamar (14E) (680 wmr, 0,66 mmonp) m auxiopmerad (10 m)
n00aBJISIM B PEAKIIMOHHYIO KOOy 00beMoM 50 MJI M IO KaIulsiM NMPU KOMHATHOM TeMIiepaTtype
nobasnsun TpudropykcycHyro kucnory (3 wun). Ilocne nobaBneHus cHCTEMe TMO3BOJISIIH
pearupoBaTh IPU KOMHATHOW TeMIlepaType B TeueHue 2 4. PeakIMOHHBIN pacTBOP BbIIAPUBAIH
IPY TOHM)KEHHOM JABIIEHHH, & OCTATOK PAa3feNsIi M OYHUINAIH C TIOMOIIBIO TPEenapaTHBHOM
KUJIKOCTHOH xpomarorpaduu (ycnosus nonyuenus: npudop: Gilson GX-281; xononka: Xbridge
C18, 150x30 mm BHyTp.AMaM., 5 MkMm, nonsmkHas (aza: A - ACN u B - H,O; uzokparudeckuii
pexxum: 65%; ckopoctb motoka: 30 mu/muH, oOpatHoe nmasneHue: 1000 ¢yHTOB Ha KB. JHOHM
(6,9 Mlla), Temneparypa komnoHku: 30°C; nmuna BosmHbl: 210 HM; mepuon: 18 MuHyT;
MOJTOTOBKA MPOOBI COEOWHEHHE pPacTBOPsUIM B 12 MJI MeTaHOJia, BBOAWMBIH oO0Bem: 0,9
mi/urna). TlomydeHHBIH pacTBOP BbIMAPUBAIN IMPU TMOHWKEHHOM JaBJIEHUHU Ul YAAJEHHS
Oosblueit yactu pactBopuTens U nodunusuposanu ¢ nonydernueM (2R)-N-[(1R)-5-amuno-1-[2-
(3-metmicynpdoHnnazeTuanH- 1-kapoonmn)-2,7- tnasacnupo[ 3. S|HoHan-7-kapOoHwI | meHTHI |- 2-
[[(2R)-2-[[(2R)-2-amuHO-3-(heHUI-NPOMAHOM |aAMUHO |- 3-(h €HUJI-TPOTTAHOMIT |aMUHO |-4-MEeTHII-
NEeHTAaHAMHJA, TU-TPUPTOPYKCYCHOM KUCIOTHI (coemmHenusi 14) B Bume Oenoro TBepAOro
Beriectsa (330 mr, Beixon 41,3%).

MC m/z=412,3 [M+2H]"/2;

'H-SIMP (400 MI'n, D,O) & 7,44-7,18 (m, 10H), 4,66 (1, 1H), 4,47-4,16 (m, 7H), 3,90-
3,72 (M, 4H), 3,69-3,55 (m, 2H), 3,53-3,41 (m, 1H), 3,39-3,27 (m, 1H), 3,24-3,14 (m, 2H), 3,10 (c,
3H), 3,09-2,90 (M, 4H), 1,94-1,26 (M, 14H), 0,92 (n, 6H).

IIpumep 13:

7-[(2R)-6-amuu0-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-(heHUI-IPOMAHOMIT |aMUHO |- 3-
(h eHUJI-IPOTIAHOWIT |aMHHO |-4-MeTHII-TIEHTAHOWJI |aMUHO [rekcaHow |-N-meTui-2,7-

nuaszacriupol 3.5 |HonaH-2-kapbokcamun;, 2,2, 2-TpudTopyKkcycHast Kuciora (coeauHenue 15)
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Cranus 1:

Oensmi-2-(meTunkapbamounn)-2,7-nuazacnupo[ 3.5 JHonaH-7-kapookcunat (15B)

bensun-2,7-nuazacnupo|3.5|Honan-7-kapookcumar  (6C) (310 wmr, 1,2 mmomnb),
TpusTHiIamMuH (364 wmr, 3,6 MMounb) U quxyopMeTtaH (20 M) 10OaBJSITH B OTHOTOPIIYEO KOJIOY
o0pemMoM 50 MJI M NpH NEPEeMEIIMBAHUM PACTBOPSUIM NMPU KOMHATHOH TeMmmeparype. 3aTeMm
peakIMOHHBIM  pacTBOp  oxyaxganmu g0 0°C  wm mo  kxammsaM  oOaBisué
metmnamuaopopmmwixiaopun (15A) (123 wmr, 1,32 mmons). Ilocne noGasieHust Temmneparypy
NOBBIIANA A0 KOMHATHOH TEMIIEpaTypbl W peaKUuu IO3BOJSIM WATH B TedeHWe 4 u.
PeakunoHHBIM pacTBOp IOCHIENOBATENbHO MPOMBIBAIM HACBIIEHHBIM BOAHBIM PacTBOPOM
OoukapOonara Hatpus (60 mu), 3 MOJB/I BOAHBIM PACTBOPOM COJISTHONW KUCIOTHI (60 M) u
paznensin. Opranndeckue (a3l CyMIIM Haj Oe3BOIHBIM Cyib(aTOM HATpUsl, GUIBTPOBAIH U
BBIMAPUBATHN (PHIBTPAT MPU MOHIKEHHOM JABJICHUU C TOJNYyYEHHEM HEOUHUINEHHOro OeH3MII-2-
(metunkapbamomnn)-2,7-nuaszacnupo| 3. S|HonaH-7-kapbokcunara  (15B) B Bume skenaToro
MacisiHUCTOrO Bemecta (440 mr, Bbxon 100%).

MC m/z=318,2 [M+H]";

'"H-SIMP (400 MI', CDCl3) & 7,39-7,28 (m, 5H), 5,12 (¢, 2H), 3,66 (c, 4H), 3,50-3,36 (m,
4H), 2,79 (c, 3H), 1,82-1,63 (m, 4H).

Cragus 2:

N-mertun-2,7-nuazacnupo[3.5 |Honan-2-kapookcamun (15C)
O
W0
HN—

Heounmennsiii 6en3ui-2-(MeTmnkapObamonn)-2,7-nuasactupo| 3.5 |HoHaH-7-kapOokcumaT
(15B) (260 wr, 0,82 Mmodb), ruapokcua najuaaus/yrois (50 mr, 20 Bec.%) u nzonponanon (20
MJT) TIOCJIEOBATENILHO TOOABIISIN B OMHOTOPJIYIO KOOy o0bemMoM S0 mii. ATmochepy 3aMeHsIH
BOzOpoaoM 3 pasa, peakiuro HarpeBaiu 10 100°C B macisiHOH OaHe U MPOBOAUIIN B TeUeHHUE 8 U
non arMocepoit Bomopoma (OamioH). 3aTeM pPEaKIMOHHBINH pacTBOp (QHIBTPOBAN dYepes

AUATOMUT U BbIIIApUBAJIU (bI/IJ'IpraT npUu MOHUKEHHOM AaBJICHUU C IMMOJTYYCHUEM HCOYHUIIICHHOI'O
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N-metmn-2,7-nmuasacnupo[ 3.5 |aoHaH-2-kapbokcamuaa (15C) B Buae CBETIIO-KENTOTO TBEPIOTO
BemectBa (150 wmr, Bbxonm 100%), KOTOpOE HMCHONB30BATIM HETOCPENCTBEHHO B CIEAYIOLIEH
peaKIuu.

MC m/z=184,3 [M+H]".

Cranus 3:

Tper-OyTun-N-[(1R)-1-6er3un-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOOHIIaMHHO)- 1 -[2-(MeTrnkapbamounn)-2,7-nuasacnupo[ 3.5 [HoHaH-7-

kapOoHWI | meHTH | KapOamomi|-3-MeTHII-OyTHII [aMUHO | -2-OKCO-3THJI |aMUHO | -2-0KCO-

stui|kapbamar (15D)
S 9
o DO\!/UVN ﬁ/k/N NHBoc
N 0 >0
TG

NHBoc

Heounmennsiii N-merun-2,7-nuazacnupo[3.5|Honan-2-kapookcamun (15C) (150 wr,
0,82 mmoub), ruapoxsopun 1-(3-mumernnamMuHo-mpomnn)-3-stunkapbonuumuna (374 mr, 1,95
MMOJIb), 1-runpokcudenszorpuaszon (110 mr, 0,81 MMounp), npome:xkyTouHoe coenuHeHue 1 (565
mr, 0,75 Mmonp) u nquxyopmeraH (30 MiT) mOCIEOBAaTEIbHO NOOABISUI B PEAKLIMOHHYIO KOJIOY
ooremom 50 wmi. Ilocnme noGaBieHus cUCTEME NO3BOJSUIM pearupoBaTh NPU KOMHATHOH
TeMIeparype B TeueHue 5 4. PeakiMoHHBIN pacTBOP BBINAPUBAIN MPH MMOHWKEHHOM J1aBJICHUH,
a OCTaTOK pa3fesuld U OYMINAJHM C MOMOIIBI0 KOJIOHOYHOW Xpomarorpaduu Ha CHIIMKaresie
(muxnopmeran:meraHod (00:00)=40:1) ¢ nonyuenuem Tper-0yTii-N-[(1R)-1-6en3mn-2-[[(1R)-1-
6ensmn-2-[[(1R)-1-[[(1R)-5-(TpeT-OyTokcukapOoHunaMuHo)- 1-[ 2-(MeTunkapbamomnn)-2,7-
nuazacnupol 3.5 |HoHaH-7-kapOoHW |TeHTH |-KapOamon |-3-MeTu-0y T |aMuHO |-2-0KCOo-
5TUI |aMuHO|-2-0kco-3Tmi |kapbamara (15D) B Bune cBeTyo-enToro TBepaoro Bemectsa (480
MT, BbIXOH 63%).

Cranus 4:

7-[(2R)-6-amuu0-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-(heHUI-POMaHOMI |aMUHO |- 3-
(b eHUJI-IPONAHOW |aMUHO |-4-MeTHII-TIEHTAHOWJI |aMUHO [rekcaHow |-N-meTui-2,7-

nauazacrupol 3.5 |HoHaH-2-kapOokcamu, TU-TPpUPTOPYKCYyCHAsI KUCIOTA (coeqnHeHue 15)

?—@O (( @

—NH 2CF;COOH

NH,
CoefvHeHne 15

Tper-Oytun-N-[(1R)-1-6en3mn-2-[[(1R)-1-6en3mn-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOOHMIAMUHO)- 1 -[2-(MeTunkapbamonn)-2,7-nuazaciupo| 3.5 |HonaH-7-
kapOoHWI | meHTIIT |KapOaMomt | -3-MeTHII-Oy THII |aMUHO | -2-OKCO-3THJI |aMUHO | -2-0KCO-

stui|kapbamar (15D) (480 wmr, 0,52 mmonb) u quxyiopmeraH (10 mi1) 1OOABISUIH B PEAKIIUOHHYIO
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Koy obsemom S50 Mm W MmO KamwsiM  [pUM  KOMHATHOH Temmeparype o0aBIsIH
tpudTopykcycuyro kuciory (3 m). Ilocne moGaBieHusi cUCTeMe TO3BOJISUIM PearupoBaTh B
TedeHue 2 4. PeaknMOHHBI pacTBOp BbINMAPHBAJIU NPHU TMOHIKEHHOM [aBJIEHUH, & OCTAaTOK
pa3iesyii U OYHMINAJIH C TOMOILIBIO IMPENnapaTUBHON >KUAKOCTHON XpomaTtorpaduu (yCIOBHS
nonyuenus: npudop: Gilson GX-281; kononka: Xbridge C18, 150x30 MM BHyTp.AHaM., 5 MKM,;
noaswkHas ¢asa: A - ACN u B - H,O; nzokparnueckuii pexum: 65%; ckopocts moroka: 30
mu/mMuH; obpatHoe nmasnenue: 1000 ¢pyHTOB Ha kB. moiM (6,9 MIIa); Temneparypa KOJOHKH:
30°C; nnuHa BosiHbL: 210 HM; mepuos: 18 MUHYT, MOATOTOBKA MPOOBI: COEIUHEHHE PACTBOPSIIH B
12 mn meranona, BBOxMMBIH oObeM: 0,9 mu/urna). IloaydeHHbI pacTBOp BBITAPUBAIHN TPU
MOHMKEHHOM JIaBJICHUU JUJIsl yaJeHusi OONbIIel YacTH PACTBOPUTENS] M JTMOPHIN3UPOBAIU C
MOJYyYEHHEM 7-[(2R)-6-amun0-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-DeHuI-
TIPOTIAHOUJI |aMHHO |-3-(eHIIT-TPOTIAaHOMJI |-aMUHO | -4 - METHIT- TEHTAHOWJT |aMUHO | reKcaHOm |-N-
meTu-2,7-nuaszacnupo| 3.5 |HoHaH-2-kapOokcaMua, OU-TPUPTOPYKCYCHOM KHUCJIOTBI
(coemmnenus 15) B Buze Oeyoro TBepAoro Bemectna (260 mr, Bbxon 53%).

MC m/z=360,3 [M+2H]*/2;

'H-SIMP (400 MI'y, D,0) & 7,43-7,28 (v, 6H), 7,27-7,21 (m, 4H), 4,66 (1, 1H), 4,30 (T,
1H), 4,21 (, 1H), 3,74 (¢, 2H), 3,70 (¢, 2H), 3,69-3,59 (M, 2H), 3,55-3,43 (m, 1H), 3,41-3,31 (m,
1H), 3,24-3,12 (m, 2H), 3,11-2,92 (m, 4H), 2,69 (c, 3H), 1,94-1,27 (m, 14H), 0,93 (mn, 6H).

IIpumep 14:

(2R)-N-[(1R)-5-amunO-1-(5,5-mudTop-2-metmicy nbonnn-2,7-nuasacnupo| 3.5 |HoHaH-
7-xapoonum)nentun]-2-[[(2R)-2-[[(2R)-2-amuHO-3-(eHun-npomnanoni |aMuHoO |- 3-h eHuII-

IIPONAHOUI |aMHHO |-4-MeTU-NIeHTaHaMuz; 2,2 2—Tp1/1(1)TopchyCHa;{ Kucjota (coenuHeHue 16)
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Cramuss 1. O7-6en3mn-O2-tper-Oytmin-5,5-nudrop-2,7-auazacnupo[3.5 |Honan-2,7-
nukapookcunar (16B)
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Tpuwstunamun (0,85 wmn, 8,4 mmonb), 5,5-mudTop-2,7-nuazacnupo|3.5|HoHaH-2-TpeT-
Oytun-kapookcunar (16A) (2,1 r, 8,0 mmonb) u terparuapodypan (15 mi) mocinenoBaTeabHO
n00aBJISI B OMHOTOPJIYIO KOOy o0bemoM 50 mi1. PeakunonHbli pacTBop oxiaxaanu 1o 0°C, u
3aTeM MO KaruisiM MemjieHHO aobaBisuin Oensmixyopdopmuar (1,5 r, 8,8 mmons). Ilocre
nobasnenusi peakuuto Beinepskusanu npu 0°C B Tedenne 10 MUHYT, a 3aTeM TEMIIEPATYPy CHOBA
MOBBILIAM 1O KOMHATHOW TEMIlEpaTypbl M MPOAOIDKAIM MEepeMEIlUBAHUE B TEUEHHE S5 d.
PeakiinoHHBIM pacTBOp (GUIBTPOBAIH M BhIApUBANIU (QUIBTPAT MPH TMOHMKEHHOM JABIEHUU C
MOJIyYCHHEM O7-6en3un-O2-tper-0yTun-5,5-nudrop-2,7-nuazacrnupo| 3.5 |HoHaH-2,7-
nukapbokcunara (16B) B Buae CBETIO-KENTOrO MAacIsTHUCTOrO mpoaykra (3,5 r, Bexon 100%).

MC m/z=419,3 [M+Na]*;

Cranus 2:

Oensmi-5,5-nudrop-2,7-nuazacnupo| 3.5 JHonaH-7-kapdokcunar (16C)

O())LN : NH
0

O7-6en3un-O2-tper-0yTui-5,5-qudrop-2,7-nuazactupo[ 3.5]-HoHaH-2,7- nuKapOOKCHIAT
(16B) (3,17 r, 8,0 mmozb) u quxaopmerat (30 mur) 10OaBISUIN B pEAKLMOHHYIO KOJOy 00beMOM
50 M ¥ MO KaryIsiM NpU KOMHATHON TeMIiepaType A00aBisiiu TpUPTOPYKCYCHYIO KHCIoTy (6,0
mi). Ilocne noGaBneHust cucTeMe MO3BOJISUIM PEarupoBaTh NPU KOMHATHOH TeMmmeparype B
TeueHue 3 4. PeakMOHHBINA pacTBOp AOBOAMIM npuOnm3nTenbHo 10 pH 13 BogHBIM pacTBOpOM
aMMHaKa, a 3aTeM CMeCh MOJBEPTaJIi MPOLIECCY pa3aeIeHus sKuaKon ¢pasbl. Opranndeckue Ghasbl
Cyumjii Haj Oe3BOIHBIM CyJbhaTOM HaTpusi, (PUIBTPOBAIM M BbINAPUBAIN (UIBTPAT IMPH
NOHMKEHHOM JaBJIEHUH C TOJy4eHueM OeH3ui-5,5-nudrop-2,7-nuaszacnupo[3.5]Honan-7-
kapOokcunara (16C) B Buze xentoil MacissHUCTOH skuakocTH (2,43 1, Beixox 100%), koTopyro
HCTIONIB30BAJIM HETIOCPEACTBEHHO B CIIEAYIOMIEH peakIiuiL.

MC m/z=297,1 [M+H]";

Cramus  3: oen3mi-5,5-mudrop-2-meruncynbponmn-2,7-muaszacnupo| 3.5 |HoHaH-7-
kapbokcunat (16D)
F
&N "
O i
( :f s
1
0

bensun-5,5-nu¢rop-2,7-nuazacnupo|3.5|nonan-7-kapookcunar  (16C) (310 wmr, 1,05
MMOJb), TpudTwnamuH (318 wmr, 3,14 mmonb) u auxmopmeraH (20 wmu) pobaBisid B

PEaKUOHHYI0 KOJIOy 00BeMoM 50 MJT M pacTBOPsUTH MpH nepeMernnBanuu. [locie oxmakaeHus
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1o -10°C mo karmusaM pob6aBisum MeTancyibporuaxiaopun (156 mr, 1,36 MMoib) U MO3BOJSUTN
CHCTEMe pearupoBaTb B TedeHHe 4 4. 3areM TeMmeparypy MOBBbIIAINA 1O KOMHATHOM
TEMIIEPaTypPbl U PEAKLMOHHBII PaCTBOP MOCIEJOBATEIbHO MPOMBIBAIHN HACBHIIIEHHBIM BOIHBIM
pactBopoM Oukapbonarta HaTpusi (60 mi), 3M BOIXHBIM PaCTBOPOM COJITHOM KHCIOTHI (60 M) U
paznensuin. Opranndeckue (aspl CyIIWIN Haa OE3BOAHBIM CYJb(haToOM HATPUsl, PUIBTPOBAIN U
BBIMAPUBATN (UIBTPAT NPH TMOHWKEHHOM nAaBieHuu. OCTaTOK pasmessuii M OuYUINAId C
HIOMOIIBIO KOJIOHOYHOH xpomartorpaduu Ha cunukarene (auxiopmeran:MetaHoun (06:00)=600:1)
c MOJIy4EHUEM Oen3mi-5,5-nudrop-2-meruncyabponun-2,7-quazacnupo| 3. 5S|HoHaH-7-
kapbokcunara (16D) B Bune Oenoro TBepaoro Bemectna (233 mr, Bbixon 59%).

MC m/z=397,2 [M+Na]*;

'"H-SIMP (400 MI', CDCl3) & 7,42-7,29 (m, SH), 5,15 (c, 2H), 4,09 (1, 2H), 3,78-3,59 (m,
4H), 3,51 (1, 2H), 2,89 (¢, 3H), 2,08 (c, 2H).

Cranus 4:

5,5-nudrop-2-meruncynbdhonmn-2,7-nuazactnupol 3.5 JHonan (16E)

benswun-5,5-nudrop-2-meruncyasponnn-2,7-quaszacnupo| 3.5 JHoHaH-7-kapOOKCHIaT
(16D) (230 wr, 0,5 mmomnp), nmamnanuit/yrons (40 mr, 20 Bec.%) m mzompomnanon (20 mu)
n00aBJISAIM B PEAKLMOHHYIO KOOy 00beMoM 50 mi1. ATMocdepy 3aMeHsuId BOZOPOIOM 3 pas3a u
peakuuio Harpesaiu 10 100°C B macnsHO# OaHe M MPOBOAMIN B TeueHUe 8 4 mox arMochepoit
Bomopona (OammoH). 3areM peakUUOHHBIH pacTBOp (QUIBTPOBANIM Yepe3 AHATOMHUT W
BBIMAPUBAIN  (WIBTPAT TNPU MOHIDKEHHOM JaBJIEHHMM C TodydeHueMm S,5-gudrop-2-
metwicynbhonmn-2,7-nuazacnupo[3.5]nonana  (16E) B BuHOe CBETJIO-KENTOro TBEPAOTO
BemectBa (155 wr, Bbxonm 100%), KOTOpOE HMCHONB30BAIH HEMOCPENCTBEHHO B CIIEAYIOLICH
peakiuu.

MC m/z=241,1 [M+H]";

Cragus 5:

TpeT-0yTua-N-[(1R)-1-6en3un-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOoOHMIaMUHO)- 1-(5,5-nudrop-2-meruncynbonun-2,7-quaszacnupol 3.5 JHoHaH-7-

KapOOHWIT ) TEHTIT | -KapOaMOwJI |- 3-MeTHII-Oy THIT |aMUHO |-2-OKCO-3THJT |aMUHO|-2-0KCO-

stuin |kapbamar (16F)
O O
F H H
O, S0 0
&
SO
NHBoc

5,5-nudrop-2-meruncynbponun-2,7-auazacnupol3.5|Honan (16E) (155 mr, 0,5 mMmonb),
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rugpoxiopun  1-(3-gumermnamuHonponmn)-3-stunkapdonuumuna (300 mr, 2,0 mmons), 1-
rugpokcudensorpuaszon (115 mr, 0,85 mmons), npome:kyTounoe coexmnenue 1 (377 wr, 0,5
MMOJIb) U auxjopmeraH (30 M) o0aBIsUTH B PEAKLIMOHHYIO KOOy oObeMoM S50 Ml U cucteme
NO3BOJISUIM PEArMpoBaTh MPHU KOMHATHOM TeMIlepaType B TeUeHHe 5 4. 3aTeM pPeaKLMOHHBIH
pacTBOp BBHINAPUBAIN IPU TOHIDKEHHOM JAaBJIEHUM, & OCTATOK pAa3feNsiid M OYHMIIAId C
MOMOIIBIO KOJIOHOYHOM Xxpomarorpaduu Ha cuiukarese (auxjopmeraHn:Metanoun (00:00)=40:1)
¢ noaydeHueM TpeT-OyTui-N-[(1R)-1-6en3un-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOOHMIaMUHO)- 1-(5,5-nudrop-2-meruncynbponun-2,7-nquaszacnupol 3.5 JHoHaH-7-
KapOOHWT ) TeHTHIT |KapOaMomi | -3-MeTHIT-Oy THII [aMUHO | -2-OKCO-3THJI |aMUHO | -2-0OKCO-
stun|kapbamara (16F) B Bune Oesoro TBepnoro Bemiectsa (380 mr, Boixon 78%).

Cranus 6;

(2R)-N-[(1R)-5-amuHO- 1-(5,5-nudrop-2-meruncynbhonmn-2,7-nuazacnupo| 3.5 JHoHaH-
7-xapoonun)nentun]-2-[[(2R)-2-[[(2R)-2-amuHO- 3~ eHun-nponanowi |aMuHo |- 3-h eHuJI-

MIPOTAHOWJI |aMHHO |-4-MeTui-TieHTaHaMup;, 2,2, 2-TpuTOpyKCyCHasi KucioTa (coennHenue 16)

9 N >0 > 0
/S‘(\)
2CF,C00H

Coegurerive 16

Tper-Oytun-N-[(1R)-1-6en3mn-2-[[(1R)-1-6en3mn-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOoHMIaMUHO)- 1-(5,5-nudrop-2-meruncynbponun-2,7-aguazacnupol 3.5 JHoHaH-7-
KapOOHMIT)TEHTHJI | -KapOaMouJi|-3-MeTHII-Oy THIT |aMHHO | -2-OKCO-3THJI [aAMUHO |-2-0KCO-
stun|kap6amar (16F) (380 mr, 0,34 Mmmonb) u auxsiopmeTas (10 mi1) 10OaBISIN B PEAKIIHOHHYEO
kondy obOvemMom S0 MO M TIO KaruisiM [pU  KOMHATHOW TeMmmeparype no0aBIisuin
TpudTopykcycHyro kucnory (3 m). Ilocne nobaBieHusi CUCTeMe TO3BOJISIM PearupoBaTh B
TedeHue 2 4. 3aTeM PeaKMOHHBINA PACTBOP BBIMAPUBAIN MPU MOHUKEHHOM JABJICHHH, & OCTATOK
pa3nessii U OYWINAJIH C TIOMOLIBIO MPENapaTUBHOW KUAKOCTHOH Xpomartorpaduu (yCIOBHS
nonyueHusi: mpudop: Gilson GX-281; kononka: Xbridge C18, 150x30 MM BHyTp.uaM., 5 MKM;
nonsmwkHas ¢asza: A - ACN u B - H,O; usokparnueckuii pexum: 65%; ckopocTs motoka: 30
wi/mMuH, obpatHoe nasnerue: 1000 ¢pyHTOB Ha KB. moim (6,9 MIla); Temneparypa KOJOHKH:
30°C; nmuHa BosHbL: 210 HM; mepuos: 18 MUHYT; MOATOTOBKA MPOOBL COSNUHEHUE PACTBOPSLIH B
12 mn meranona, BBoxuMBIH oObeM: 0,9 mu/mrna). IlonydeHHBIH pacTBOpP BBIMAPUBAIU IPH
MOHMKEHHOM JIaBJICHUU JJIsl yaJeHus1 OONbIIel YacTH PAaCTBOPUTENS] W JTHMOPHIN3UPOBAIU C
MOJIyuYeHUEM (2R)-N-[(1R)-5-amuno-1-(5,5-audrop-2-meruncynbhormn-2,7-
nuazacnupol 3.5 |HoHan-7-kapoormn)nentTi|-2-[[(2R)-2-[[(2R)-2-amuHO-3-h eHu-
IPOTIAHOMJI |aMUHO |- 3- (P €HIII-TIPOTIaHOWJI [aMUHO | -4-MeTHII-TIEeHTAaHAMUA;, TU-TPU(PTOPYKCYCHON
KHUCJIOTHI (coenuHeHus 16) B Bune 6enoro noporuka (270 mr, Bexon 71%).

MC m/z=388.8 [M+2H]*/2;

'H-SIMP (400 MI'r, D,0) & 7,44-7,17 (m, 10H), 4,66 (t, 1H), 4,42-4,13 (m, 4H), 4,13-
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3,49 (m, 7TH), 3,25-2,92 (M, 9H), 2,30-2,00 (M, 2H), 1,91-1,26 (M, 9H), 0,93 (x, 6H).
IIpumep 15:
(2R)-N-[(1R)-5-amuno0-1-[2-[(2R)-2-amunonponanoun|-2,7-quazacnupol 3.5 |HoHaH-7-
kapoonwi|nenTw|-2-[[(2R)-2-[[(2R)-2-amuno-3-permn-nponanons |amuHo | - 3-peHr-

MIPOTIAHOWJI |aMHHO |-4-MeTUII-TIeHTaHAMU;, TPU-TPUPTOPYKCYCHasl Kuciiora (coexuHerue 17)

B

HzN&[rOHCTaMM BocHN \[r CTan.mz . f QC _<\ CTaﬂ,Hﬂ3 IUH?"'“N\/\><DNHCraAHR4

e

NHBoo NHBoc
17D
o (SR
N N
/”\/ J\/ iy Crana 5 N JK/ HJL\/ NHz
o ,/\ NHBos —— - 0 - ©
NHBoc NHz
NHBoc 17E Cosaunenine 17
Cranus 1:

(2R-2-(Tper-OyTokcukapOOoHMIAMHHO )ITporniaHoBast kucyora (17B)

D-anannn (17A) (10 1, 112,24 mmonb) u Bony (56 mut) 1o0OaBIsIN B PEaKILIHOHHYIO KOJIOY
obvemoMm 250 MJT M peakMOHHBIN pacTBOp oxnaxnanu 1o 0°C, a 3areM 100aBIISITN THAPOKCUA
Hatpust (6,73 1, 168,36 mmonb). [Tocne nodaBnenus peakuuto nposonuin rnpu 0°C B reuenne 10
MHUHYT, a 3aTeM M0 KarusiM 100aBIsud pacTBop AM-Tper-Oyrunaukapbonara (31,85 r, 145,91
MMmoJb) B Tterparugpodypane (50 mm). Ilocme noOamneHust TeMmnepaTrypy MOBBIIATH [0
KOMHATHOM TeMIEepaTypel W MEPEeMEIIMBAIA B TEYEHUE HOYU. PeakLMOHHBIA pacTBOP
SKCTparupoBaiu nerposeiiabiM 3¢gupom (100 ma *x2) u orOpachiBamu OopraHuyeckyro dasy.
Bopnyro ¢asy nogkucnsin 4M pacTBOPOM COJISTHON KHCIOTHI nmpuOm3uTenbHo ¢ pH 1, u 3aTtem
skcTparupoBanu stunaneratom (100 mu x4). Opranuueckue ¢a3pl OOBEIUHSIIM U CYIIWIA HaJ
0e3BogHBIM Cysb(aroM HaTpusi, (GUIBTPOBATIM M BbIIAPUBAIU (DUIBTPAT MPH MOHIKEHHOM
naByeHnH ¢ nojydeHueM (2R)-2-(Tper-OyTokcnkapOoHMIaMuHO)IponanoBoi kucaotsl (17B) B
Buze OeciBeTHOro MacsiHUCTOro Bemectsa (21,2 r, Beixoa: 100%).

MC m/z=212,1 [M+Na]*;

'"H-SIMP (400 MI'w, JIMCO-dg) & 12,34 (w1, 1H), 7,05 (1, 1H), 3,98-3,87 (m, 1H), 1,38 (c,
9H), 1,22 (n, 3H).

Cragus 2:

oen3mi-2-[(2R)-2-(Tper-OyTokcrukapOOHUIAMUHO )TPOTTaHOW -2, 7 -

nuazacnupol 3.5 |nonan-7-kapookcunar (17C)

bensun-2,7-nuazacnupo(3.5|Honan-7-kapookcunar  (6C) (335 wr, 1,3 mmomnb),

3
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rugpoxaopun  1-(3-gumermnamuHonponmn)-3-stunkapdbonunmuna (748 wmr, 3,9 mmons), 1-
rugpokcudensorpuason (211 wmr, 1,56 wmmonb), (2R)-2-(Tper-OyrokcnkapOOHMIAMUHO)-
npornanoByro kucnory (17B) (246 wr, 1,3 mmonb) u auxmnopmeran (30 mu) mobaBisiiu B
peakIMoHHYI0 KojlOy oObemMoM 50 M M cHCTeMe IMO3BOJISJIM PearpoBaTh NPU KOMHATHOMN
TeMIeparype B TedyeHue 5 4. 3aTeM peakLUOHHBIH pacTBOP BBIIAPUBAIM NPU TOHIKEHHOM
IaBJICHUH, a OCTaTOK PasfeisId U OUHUINAIN C TOMOINBIO KOJOHOYHOH Xpomarorpaduu Ha
cuimkarene (merponeiHblii d¢up:aTunanerat (06:06)=3:1) ¢ nomydeHuem Oenszmi-2-[(2R)-2-
(Tper-OyTOKCcHKapOOHUIAMHUHO)-TiponiaHou|-2,7-nuazaciupo| 3.5 JHonaH-7-kapbokcunara (17C)
B Buze Oesioro TBepaoro BemecTsa (510 mr, Berxon 91%).

MC m/z= 454,3 [M+Na]";

Cranus 3:

TpeT-0yTui-N-[(1R)-2-(2,7-nuazacrupo[3.5|HoHaH-2-1)- | -MeTHII-2-0KCO-

stui|kapbamar (17D)
O

HNOCN)%/
NHBoc

bensun-2-[(2R)-2-(Tper-OyTOKCHKapOOHMIAMHUHO )ITponaHom|-2,7-
nuaszacriupol 3.5 |Honan-7-kapbokcunar (17C) (460 mr, 1,1 MMOINB), THAPOKCH MAJUTAAHST/ YT OJb
(92 wmr, 20 Bec.%) u uzonpomnanodn (20 M) 100aBISUIN B PEAKLIMOHHYIO KOOy 00beMoM SO ML
ATtMmocdepy 3aMeHsuH BOIOPOAOM 3 pasza u peakiuro HarpeBaiu a0 100°C B macnsiHOlH OaHe B
teyerne 8 4 mox atrmochepoit Bomopona (OayoH). 3aTeM CMeCh OXJaKOadd OO0 KOMHATHOU
TEMIIepPaTypbl, PEAKIIMOHHBII PacTBOP (PUIIBTPOBAIU Yepe3 TUATOMHUT U BBIAPUBAIU (UIBTPAT
NpU TOHMKEHHOM JaBJIEHUH C TMOJiydeHHeM HeodHieHHoro TpeT-Oytun-N-[(1R)-2-(2,7-
nuazacnupol 3.5 |HoHaH-2-un)- 1 -meTun-2-okco-3tui [kapbamata (17D) B Buae CBETIIO-KEITOrO
TBepAoro BemectBa (252 wmr, BbIXo# 77%), KOTOpOE HCIIONB30BAIN HENOCPEICTBEHHO B
CIeAyrouien peakiuu.

MC m/z=298.3 [M+H]";

Cranus 4:

TpeT-0yTua-N-[(1R)-1-6en3un-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOoHMIaMHHO)- 1-[2-[(2R)-2-(Tper-OyTokcrkapOOHMIAMIHO JiporaHom|-2,7-
nuasacnupol 3.5 |HoHaH-7-kapOoHWI |neHTH | KapOamouni |-3-MeTu-Oy TH |aMHHO |-2-0KCOo-

5TUI |aMHuHO |-2-0kco-3Tri | kapOamar (17E)

O a O H
N/U\:/N N/U\./N NHBoc
O E o H E G
. O
NHBoc

NHBoc

HeouuinenHbii tpeT-0yTun-N-[(1R)-2-(2,7-nmuazacniupo[ 3.5]HoHaH-2-mn)- 1 -metun-2-

okco-stui|kapbamar (17D) (223 wmr, 0,75 mMmonb), runpoxsopus 1-(3-auMeTHIaMIHOIPOIIIII )-
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3-srunkapbomunmuna (374 wmr, 1,95 mmons), 1-rugpokcudenzorpuaszon (110 mr, 0,81 mmors),
npomMexyTouHoe coeaxuHenne 1 (565 wr, 0,75 wmmonp) u guxaopmeran (30 w)
TIOCJIEIOBATENPHO AO0ABISUIM B PEAKLUOHHYIO KOOy oObemMoM 50 Ml M cHCTEeMe TO3BOJISLITU
pearupoBaTh NpU KOMHATHOH TeMmmepaType B Te4eHHE 5 4. 3aTeM pEaKLUOHHBII pPacTBOP
BBINAPUBAJIM TPU TMOHIKEHHOM JaBJIEHHUH, & OCTAaTOK PpAa3JeNsid M OYHIIAIN C ITOMOLIBIO
KOJIOHOYHOH Xpomarorpaduu Ha cuiamkareie (nuxiopMmeraH:meranon (00:00)=40:1) ¢
MOJTyUYeHHUEM Tper-OyTrn-N-[(1R)-1-6en3un-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOoHMIaMHuHO)- 1-[2-[(2R)-2-(TpeT-OyToKCrKapOOHMIAMIHO )IIponiaHou |-2,7-
nuasacnupol 3.5 |HoHaH-7-kapOoHM JieHTH I | KapOamoui |-3-MeTuii-0y THIT |aMHHO |-2-0KCOo-
sTmi |aMuHO|-2-0kco-3Tmi |[kapbamara (17E) B Bume cBeTsio-KenToro TBepaoro Bemectsa (560
Mr, 69% BBIXON).

Cragus 5:

(2R)-N-[(1R)-5-amuno0-1-[2-[(2R)-2-amunonponanou|-2,7-quazacnupo| 3.5 |HoHaH-7-
kapoonwi|nenTwn|-2-[[(2R)-2-[[(2R)-2-amuno-3-pernn-nponanous |aMmuHo | -3-peHr-

MIPOTAHOWJI |aMHHO |-4-MeTHII-TIeHTaHAMU, TPU-TPUPTOPYKCYCHAsT KucioTa (coexuHeHue 17)

2 H £ n
J”"HLN > Q > O
N (( C; 3CF;COOH

NH, Coepurenue 17

Tper-Oytun-N-[(1R)-1-0en3un-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOoHUIaMHUHO)- 1-[2-[(2R)-2-(Tper-OyTokcukapboHnnaMuHO )iponaHonn|-2,7-
nuaszacnupol 3.5 |HoHaH-7-kapOoHWN |TeHTH |kapOamMomi |- 3-MeTUI-0y THIT |aMHHO | - 2-OKCO-
5Tui |aMuHO |-2-okco-3Tuin [kapbamar (17E) (560 wmr, 0,52 mmonb) u auxmnopmertan (10 mu)
n00aBJISIM B PEAKIIHOHHYIO KOJOYy 00beMoM 50 MJI M MO KaIuisiM MPU KOMHATHOM TeMIepartype
nobasisui  TpudropykcycHyro kucinory (3 wut). Ilocne nobaBieHHs cHCTEME TMO3BOJISLIH
pearupoBaTh NpPU KOMHATHOI TemmepaType B TeueHHe 2 4. 3aTeM peakLHOHHBbIN pacTBOp
BBIMAPUBAJIN TPU TOHIKEHHOM JABJICHHH, a OCTATOK Pa3lesuId M OYHINAINA C IOMOLIBIO
npenapaTUBHON KUIKOCTHOW xpomarorpaduu (ycimosus nonydenus:: npudop: Gilson GX-281;
kosonka: Xbridge C18, 150x30 mm BHyTp.ainaMm., 5 Mkm; noasmwkHas ¢gasza: A - ACN u B - H,0;
U30KpaTHIeCKuil pesxxuM: 65%; ckopocTs moToka: 30 mi/MuH; obparnoe nasienue: 1000 ¢pyHTOB
Ha kB. monM (6,9 MIla); Temneparypa konoHku: 30°C; nnmna BonHbl 210 HM; mepuon: 18
MHUHYT, IOATOTOBKA MPOOBI: COEUHEHNE PacTBOPSUIH B 12 M1 MeTaHOMa; BBOAUMBINA 00BveM: 0,9
wi/urna). ITlonydeHHBIH pacTBOP BBIMAPUBAINA TPU TOHIKEHHOM JABJICHUU ISl yIOAJICHUS
Oonbireli yacTu pacTopuTes U modrmsupoBanu ¢ nojayderaneM (2R)-N-[(1R)-5-amuno-1-[2-
[(2R)-2-amunonponanou|-2,7-nuazaciupo| 3.5 JHoHaH-7-kapbonwi [mentmn|-2-[[(2R)-2-[[(2R)-
2-aMUHO-3-(peHIIT-TTPOTIAHOI |aMHIHO |- 3-(h€HIIT- TPOTIAaHOWJI |aMHIHO |-4-MeTHII-TIeHTAaHAMU/IA,
TPU-TPUPTOPYKCYCHOU KUCIOTHI (coexuHenue 17) B Bupe Oenoro mopomka (310 mr, BBIXOJ
45%).
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MC m/z=367,3 [M+2H]*/2;

'H-SIMP (400 MI'wy, D,0) § 7,44-7,28 (M, 6H), 7,26-7,20 (m, 4H), 4,65 (T, 2H), 4,33-4,21
(M, 2H), 4,19-4,01 (m, 3H), 3,96-3,78 (m, 2H), 3,75-3,59 (m, 2H), 3,56-3,42 (M, 1H), 3,42-3,30
(M, 1H), 3,24-3,12 (m, 2H), 3,10-2,92 (m, 4H), 1,99-1,79 (m, 3H), 1,80-1,63 (M, SH), 1,53 (x,
3H), 1,50-1,30 (M, SH), 0,92 (nn, 6H).

IIpumep 16:

(2R)-N-[(1R)-5-amun0-1-[7-[(2R)-2-amuHONponanomn|-2,7-auazacnupol 3.5 |HonaH-2-
kapOouwi|nenTn]-2-[[(2R)-2-[[(2R)-2-amuno-3-penmn-nponanons |aMmuHo | -3-pe -
MPOTIAHOMJI |]aAMUHO | -4-METUJI-IEHTAHAMUJT TPU-TPUPTOPYKCYCHOM KUCIIOTHI (coequHeHue 18)
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Coeaunenne 18

Cranus 1:
6en3un-N-[(1R)-2-(2,7-auazacniupol[ 3.5 |JHoHaH-7-11)- 1 -MeThII-2-0KCOo-3Th [ KapOamaT
(18B)

aYaTat e

Tper-Oytun-2,7-muazacnupo|3.5]HoHan-2-kapbokcunar  (6A) (0,45 1, 2 MMoOJb),

rugpoxiopun  1-(3-gumermnamuHonponin)-3-stiikapbonunmuna (780 mr, 4,1 mMmonb),
2,5 MMOJIb), (2R)-2-

(GeH3MIOKCMKapOOHMIIAMUHO)IPOTTIAHOBYIO KUCIOTY (446 wmr, 2,0 Mmonb) U auxjopmerad (30

THOPOKCHOEH30TPHA30 (340 MT,
MJT) TOOABIISUTH B PEaKIIUOHHYIO KOJIOY 00beMoM S0 MJT U CHCTeMe TIO3BOJISTH pearupoBaTh MPH
KOMHAaTHOH TeMmIlepaType B TedeHHe S5 4. 3aTeM peakLMOHHBbIH pacTBOP BbIMAPUBAIN IPU
NOHMKEHHOM JaBJIEHUH, & OCTaTOK pa3lesuii M OYMINAIM C IOMOINBIO KOJOHOYHOMH
xpomarorpadguu Ha cunukarene (auxjaopMeran:MeTaHo’a (00:00)=50:1) ¢ nmoxydyeHuem OeH3UII-
N-[(1R)-2-(2,7-nna3zacnupo|3.5]HoHan-7-mn)-1-meTun-2-okco-stui|kapbamara (18B) B Buze

6enoro TBepaoro Bemectsa (860 mr, Berxon 99%).
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MC m/z= 454,2 [M+Na]".
Cragus 2:

6en3un-N-[(1R)-2-(2,7-auazacniupol 3.5 JHoHaH-7-11)- 1 -MeTni-2-0kco-3TUi | kKapbamaT
(18C)
o : OCJNH
oy
18C

bensun-N-[(1R)-2-(2,7-nuazacnupo[ 3.5 |HoHaH-7-1i)- | -MeTHII-2-0KCOo-3THII [KapOamat
(18B) (0,86 1, 2 Mmmoub) U quxaopMerad (20 M) 10OaBISUIM B PEAKIIMOHHYIO KOOy 00bemMoM S50
MJI ¥ TIO KaIlJIsIM MIPH KOMHATHOH TeMrepaType A00aBIsiin TPUPTOPYKCYCHYIO KUCIOTY (2 mui).
[Tocne nobaBneHus: cucTeMe NMO3BOJISUTN PearupoBaTh MPU KOMHATHOW TEMIIEpaType B TEUEHHE 3
4. PeakMOHHBI pPacTBOP HEMOCPEACTBEHHO BBIMAPUBAIA TPH TMOHWKEHHOM JaBJICHUU C
nojsiyueHueM HeouuineHHoro Oen3mi-N-[(1R)-2-(2,7-auazacnupol[3.5|HoHaH-7-wm)- 1-MeTu-2-
okco-3Tmi|kapbamara (18C) B Bume skentoit MacnsHUCTOH sxuakoctu (660 mr, Beixox 100%),
KOTOPYIO HCIOJIb30BAJIA HETIOCPEACTBEHHO B CIIEAYIOMIEH PEaKLIUU.

MC m/z=332,2 [M+H]";

Cragus 3:

TpeT-OyTun-N-[(1R)-1-6er3mn-2-[[(1R)-1-0en3un-2-[[(1R)-1-[[(1R)-1-[7-[(2R)-2-
(Oen3MIOKCHMKapPOOHMITAMUHO)IPOIaHOmM | -2, 7-na3zacnupo| 3.5 JHoHaH-2-kapOoHu|-5-(Tper-
OyTOKCHKapOOHWIT-aMHUHO )IIEHTIT |[KapOaMoni|-3-MeTHI-0y THJI |aMHHO | - 2-0OKCO-3THJI |aMUHO | -2-

okco-aTui |kapbamart (18D)
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bensun-N-[(1R)-2-(2,7-nua3aciupo[3. S |HOHaH-7-1i)- | -MeTHII-2-0KCOo-3THII [ KapOamat

18D

(18C) (243 wr, 0,7 mmonb), runpoxjopun 1-(3-IuMeTHIAMUHOMPOTIHI )-3-3THIIKApOOAMMMHIA
(300 wmr, 2,0 mmonb), l-ruppokcubenzorpuazon (200 mr, 1,0 MMONB), NMPOMEKYTOUHOE
coenuHenue 1 (500 mr, 0,7 mmonb) u nuxynopmera (50 mir) 7OOABISIIN B PEAKIIMOHHYIO KOJIOY
oobvemoM 100 mMut 1 cUCTEME TIO3BOJISUIA PEArHpoBaTh MPU KOMHATHOM TeMIepaType B TEYEHHUE S
4. PeakIMOHHBIA pacTBOP BBINAPUBAIN TPU MOHMKEHHOM JABJICHHUH, & OCTATOK Pas3feisuid U
OYHINAIMA C MOMOINBIO KOJIOHOYHOW Xpomarorpauu Ha CuUjHKarene (IUXJIOpPMETaH:METaHOJ
(06:00)=30:1) ¢ monyuenuem TtpeT-OyTII-N-[(1R)-1-6em3mn-2-[[(1R)-1-6en3mn-2-[[(1R)-1-
[[(1R)-1-[7-[(2R)-2-(beH3mIOKCHKapOOHUIAMHHO )ITIPOTIaHOW | -2, 7-uazaciupo| 3.5 JHoHaH-2-
kapOoHUII|-5-(TpeT-OyToKCHKapOOHMIIAMHIHO )ITEHTHI | KapOamon | -3-meTnin-0y Tr JamuHo | - 2-
OKCO-3THJI |aMUHO|-2-0kco-3Tii [kapbamara (18D) B Buae CBETJIO-KENTOro TBEPAOTO BELIECTBA
(740 wmr, BbIXOA 99%).
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Cranus 4:
tpeT-OyTui-N-[(1R)-2-[[(1R)-2-[[(IR)-1-[[(1R)-1-[7-[(2R)-2-amunonponiaHom|-2,7-
nuazacnupol 3.5 |HoHaH-2-kapOoHMI |- 5-(TpeT-0y TOKCHKapOOHMIIAMIHO )TIeHTHJI | KapOamouJ | -3-

MeTHIT-OyTHIT |aMUHO |- | -OeH3U-2-0KCcO-3TuJI |aMuHO |- 1 -6en3uin-2-okco-3twi Jkapoamat (18E)
Q H Q H
; 0 >0
H,N N 070
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>y
0

Tper-6yTun-N-[(1R)-1-6ensmn-2-[[(1R)-1-6em3mn-2-[[(1R)-1-[[(1R)-1-[ 7-[(2R)-2-

(OeH3mIIOKCHUKAPOOHMIAMUHO )TPOTTaHoOm |-2,7-nuasacnupo| 3.5 JHoHaH-2-kapOoHMI |- 5-(TpeT-

18E

OyTOKCHKapOOHUIAMUHO)- TEHTHIT |KapOaMomi | -3-MeTHII-Oy THJI |aMHHO | -2-0OKCO-3THJI |aMUHO | -2-
okco-3Tuin |kapbamar (18D) (700 mr, 0,7 mmonb), nammaauii Ha yrie (140 mr, 20 Bec.%) u
metaHoa (15 mut) mobapnsiiu B peakUUOHHYK KOOy oObemom 50 mi. ATMocdepy 3aMeHsIIH
BOIOPOAOM 3 pa3a U CMeCh MOABEPraJid PEeaKkIuu MPU KOMHATHON TemrepaTrype B TedeHue 8 4
non arMmocdepoll Bomopona. 3aTeM peaKUHOHHBIA pacTBOpP (PHIBTPOBATM Yepe3 NUATOMHUT H
BBIMIAPUBATH (PUIIBTPAT NPU MOHMKEHHOM JIABJICHUH C TOJYYSHHEM HEOUHINEHHOTO TPeT-OyTHII-
(1R)-2-[[(1R)-2-[[(1R)-1-[[(1R)-1-[7-[(2R)-2-amunHOTIpONIaHOM |- 1,7-n1a3acnupo[ 3.5 [HoHaH-2-
kapOoHm|-5-(Tper-OyTokcukapOoHT)IeHTwH | KapOaMom |-3-mMeTw-Oy Tiit |aMuHO | - 1 -OeH3MII-
2-0Kkco-3TWi |aMUHO |- 1 -OeH3un-2-okco-atmi [kapbamata (18E) B BHIE  CBETJIO-XKENTOTO
MacissHUCTOro Beuiectsa (650 mr, BbIxon 99%), KOTOpOE€ HCMOJNBb30BANIN HETOCPEACTBEHHO B
ClenyIoLel peakLuu.

Cragus S:

(2R)-N-[(1R)-5-amun0-1-[7-[(2R)-2-amuHONponanomn|-2,7-auazacnupol 3.5 |HonaH-2-
kapOouwi|nenTn]-2-[[(2R)-2-[[(2R)-2-amuno-3-penun-nponanons |amuno | -3-pe -

MIPOTIAHOUJI |]aAMHHO |-4-MeTHJI-TIEeHTaHAMU,, TPU-TPUPTOPYKCYCHAsE KucioTa (coenuneHue 18)
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HeoumninenHprit tpeT-0yTrn-(1R)-2-[[(1R)-2-[[(1IR)-1-[[(1R)-1-[7-[(2R)-2-
amuHONponanou|-1,7-aqua3aciupo[3. S |HonaH-2-kapOoHmn|-5-(Tper-
OyTOKCHKapOOHWIT)TEHTH |[KapOaMOomt |-3-MeTHI-Oy THII |aMUHO | - 1 -O€H3UII-2-OKCO-3THJT |aMHIHO |-
1-6en3mn-2-okco-stuin [kapbamat (18E) (650 mr, 0,7 MMonb) U TpUPTOPYKCYCHYIO KUCIOTY (2
MJT) TOOABJISUTH B PEaKIUOHHYIO KOJIOY 00beMoM 50 MJT U CHCTeMe TIO3BOJISIIN PearupoBaTh MPH
KOMHAaTHOH TeMmIleparype B TedeHHe 2 4. 3aTeM pEeakLMOHHBbIM pacTBOP BBbINAPUBAIU IPU

NMOHMKEHHOM [HaBJICHUH, a4 OCTATOK pPasfcisijii U O4HUIlaJId C I[MOMOIIbIO HpeﬂapaTHBHOﬁ
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KHUJIKOCTHOM xpomarorpaduu (ycnosus nonydeHus: npudop: Gilson GX-281; xononka: Xbridge
C18, 150x30 mm BHyTp.AMaM., 5 MkMm, nonsmwkHas (aza: A - ACN u B - H,O; uzokparudeckuii
pexxum: 65%; ckopocth motoka: 30 mu/muH, oOpatHoe nmasineHue: 1000 ¢yHTOB Ha KB. JHOHM
(6,9 Mlla), Temneparypa konoHku: 30°C; amuua Bosmubl: 210 HM; nepuon: 18 MuHyT;
MOATrOTOBKA MpPOOBbI. COEIUHEHHWE PAcCTBOpsUIM B 12 My MeTaHona, BBOAUMBIA oObeM: 0,9
mi/uria). IlodyueHHbIH pacTBOpP BBIMAPHBAIN INPH TNMOHIDKEHHOM JABJICHHM ISl YAAJIECHUS
Oosbiueit yactu pactBopuTens U uodunusuposanu ¢ noaydernueM (2R)-N-[(1R)-5-amuno-1-[7-
[(2R)-2-amunonponanou|-2,7-nuazacnupo| 3.5 JHoHaH-2-kapOonwui [mentun|-2-[[(2R)-2-[[(2R)-
2-aMUHO-3-(peHUI-MTPONIaHOWI |aMUHO] -3-(h eHUIT- IPOTITIAHOMI |]aAMUHO | -4-METHUJI-IEHTAHAMU/1A,
TpU-TPUPTOPYKCYCHOIN KHUCIOTHI (coenunenue 18) B Bume Oenoro mopormka (170 mr, BbIXOZ
19%).

MC m/z=733,5 [M+H];

'H-SIMP (400 MI'wy, D,0) & 7,44-7,28 (m, 6H), 7,27-7,20 (m, 4H), 4,64 (r, 1H), 4,55-4,46
(M, 1H), 4,32-4.23 (m, 2H), 4,21-4,05 (m, 3H), 3,86-3,71 (m, 2H), 3,63-3,40 (M, 4H), 3,25-3,10
(M, 2H), 3,10-2,90 (M, 4H), 2,00-1,60 (M, 8H), 1,60-1,29 (m, 8H), 0,92 (o, 6H).

IIpumep 17:

(2R)-N-[(1R)-5-amunO-1-[ 7-[(2R)-2-amuHONpOomanomn|-5,5-gugrop-2,7-
nuazacnupol 3.5 |HoHan-2-kapOonmn Jnertun]-2-[[(2R)-2-[[(2R)-2-amuHO-3-h eHu-
MPOTIAHOMJI |aMUHO |- 3- (e HUIT-TIPOTIAaHOMWII | -AMHUHO | -4 -METHJI- IEHTAHAMHU, Tpu-

TpudTopyKCcycHas kuciora (coexunenue 19)

CTaﬂ"ﬂ 1 ¢) OCC)TanMﬂ 2 //\:,\ﬁ/ J\/ J\/N NHBoc
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16C 198
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CoeanHexve 19
19C

Cragus 1:
oensmi-2-[(2R)-6-(Tper-OyTokcukapbonmnamuno)-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-(TpeT-
OyTOKCHKapOOHMIAMUHO)-3-(h eHIIT-IIPOTIAHOMJT [aMUHO | - 3-(heHUIT-IPOTTAHOWIT |aAMUHO | -4 - MEeTHIT-

NEHTAHOWJI |-aMHHO |rekcaHom|-5,5-nugrop-2,7-nnazacnupo| 3.5 JHoHaH-7-kapOokcunat (19A)
S
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bensun-5,5-nu¢rop-2,7-nuazacnupo| 3.5 |nonan-7-kapookcunar  (16C) (797 wmr, 2,69
MMOJIb), Tuapoxiopun 1-(3-numernnamuHo-npornn)-3-stunkapboamumuna (1,04 r, 5,4 Mmorb),
1-runpokcudenzorpuazon (400 mr, 3 MMOJb), HIpoMexKyTOUHOe coequHeHue 1 (2,03 r, 2,69
MMOJIb) U AuxJopMeTaH (50 M) 10OaBIsIN B peakIUOHHYIO kos10y oobemoM 100 mut u cucreme
NO3BOJISUIM PEearrpoBaTh MPHU KOMHATHOH TeMriepaType B TeueHue S5 4. PeaklnoHHBIM pacTBOp
BBINAPUBAJIM TPU TMOHWKEHHOM JaBJIEHHUH, a OCTATOK PAa3JeNsid M OYHIIAIN C ITOMOLIBIO
KOJIOHOYHOH Xpomarorpaduu Ha cuimkarene (nuxiopmeraH:meranon (00:00)=30:1) c¢
nonyueHueM  OeH3u-2-[(2R)-6-(Tper-OyTokcukapbonuaamuHo)-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-
(Tpet-OyToKCcHKapOOHMIIAMUHO)-3-(h €HIII-TIPOTIAHOMJI | aMUHO |- 3-heHUIT-TTpOnaHOMIT |aMHHO |-4-
METHJI-TIEHTAHOWJI |aMUHO [rekcaHom |-5,5- nudrop-2,7-auazacnupo| 3. S|[HoHaH-7-kapOoKcuiaTa
(19A) B BHIE CBETJIO-JKEITOrO TBEPAOTO BemmecTna (2,49 r, 89,6% BbIxon).

Cragust 2: Tper-Oytun-N-[(1R)-1-6er3mi-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOoHWIaMUHO)- 1-(5,5-nudrop-2,7-nuazacnupo[ 3.5 |HoHaH-2-

KapOOHWIT ) TeHTHIT |KapOaMomt | -3-MeTHIT-Oy THIT [aMUHO | -2-OKCO-3THJI |aMUHO | -2-0OKCO-

stuin|kapbamar (19B)
Y Q H
NJ\;N ﬁ/U\/N "
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NH
>(070r 19B

bensun-2-[(2R)-6-(Tper-OyTokcukapbonmnamuno)-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-(TpeT-
OyTOKCHKapOOHUIIAMHHO)- 3 - () €HUII-TIPOTIAHOMJI |aAMUHO |-3-peHUIT-TPONIAHOMIT |aMHHO | -4-MeTHJI-
NeHTaHOW |aMUHO JrekcaHou|-5,5-nudrop-2,7-auazacnupol 3. S|HoHaH-7-kapOokcunar  (19A)
(2,49 1, 2,41 mmonb), nayuaauii Ha yrie (500 mr, 20 Bec.%) u metanon (25 mu) nobaBysIN B
peakuoHHyK Koj0y oObemom 50 M. ATmocdepy 3aMeHsuid BOAOPOAOM 3 pa3a U CMeECh
NIOJIBEPTaJi PEaKkIMK MPU KOMHATHOW TeMIlepatype B TeueHue 4 4 mox armocdepoii Bogopona
(GamioH). 3aTreM peakUMOHHBIA pacTBOpP (QUIBTPOBATM Yepe3 MOUATOMUT U BBIMAPUBAIU
(¢uUIbTpaT MPH MOHWKEHHOM JABJICHHH C MOJY4YeHHEM HeouuineHHoro tper-Oytumi-N-[(1R)-1-
6ensmn-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(Tper-OyTokcukapbormI-aMuHo)- 1-(5,5-nudrop-
2,7-nuazacriupo| 3.5 |HoHaH-2-KapOOHWIT )-TIeHTH |[KapOaMom |- 3-MeTHI-0y THJI |aMUHO |- 2-0KCO-
3TUN |aMUHO|-2-0Kkco-3Tmi |[kapbamara (19B) B BuAe CBETIIO-JKEITOrO MACISTHUCTOTO TBEPAOTO
BemectBa (2,16 1, BbxOA 99%), KOTOpOE WCMOJIB30BAIM HEMOCPENCTBEHHO B CIENYIOLIEH
peakuuu.

MC m/z=899,5 [M+H];

Cragust 3: tper-OyTmi-N-(1R)-1-6em3mi-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOoHMIaMHuHO)- 1-[ 7-[(2R)-2-(Tper-OyTokcnkapOOHMIaMIHO )TponiaHon|-5,5-
nudTop-2,7-muazacnupol 3.5 [HoHaH-2-kapOOHII |TeHTH |KapOaMom |- 3-MeTHI-Oy THIT |aMUHO | -

2-0KCO-3THJ |aMUHO|-2-0Kkco-3Tud |kapOamar (19C)
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NHBoc 19C

Heounmennsiii  Tper-OyTun-N-[(1R)-1-6en3mn-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-
(Tper-OyTokcukapboHuamMuno)- 1-(5,5-nudrop-2,7-nuazacnupo[3.5 |HoHaH-2-
KapOOHWT ) TeHTHIT |KapOaMomi | -3-MeTHIT-Oy THII [aMUHO | -2-OKCO-3THJI |aMUHO | -2-0OKCO-
stuin|kapbamar (19B) (400 wmr, 0,4 mMmomb), ruppoxyopua 1-(3-AUMeTHIaAMUHONPOIHI)-3-
stunkapbonuumuna (0,23 r, 1,2 mmons), 1-rugpokcudensorpuaszon (70 mr, 0,5 mmons), Boc-D-
ananuH (78 wmr, 0,41 mmonb) u nuxyiopmeran (50 mu) noOaBNIAIM B PEAKLIMOHHYIO KOJIOY
o0BpeMoM 50 MJT U CHCTEMe TIO3BOJISUTH PearupoBaTh NMPU KOMHATHON TeMIIepaType B TEUEHHE S
4. PeakIIMOHHBIA PacTBOP BBIMAPUBAIN MPH MOHIKEHHOM JABJICHUH, & OCTATOK Pas3lessiin U
OYHINATHA C MOMOINBI KOJOHOYHOW Xpomarorpau Ha CUiHKarene (IUXJIOpPMETaH:METaHOJ
(06:00)=30:1) ¢ mnonyuernnem TpeT-OyTua-N-(1R)-1-6en3un-2-[[(1R)-1-6en3mn-2-[[(1R)-1-
[[(1R)-5-(TpeT-OyTokcukapbonunamMuHo)- 1-[7-[(2R)-2-(TpeT-OyTOoKCcH-
KapOOHUIIAMUHO )TpomaHou|-5,5-nudrop-2,7-nuazactnupo| 3.5 |HoHaH-2-
kapOoHWI | meHTIIT |KapOaMom | -3-MeTHIT-Oy THII |aMUHO | -2-OKCO-3THJI |aMUHO | -2-0OKCO-
stu|kapbamara (19C) B Buzme cBeTIIO-keATOro TBepaoro Bemectsa (340 mr, 79% BbIXON).

Cragus 4:

(2R)-N-[(1R)-5-amun0-1-[ 7-[(2R)-2-amuHONpomanomn|-5,5-gudrop-2,7-
nuazacnupol 3.5 |HoHan-2-kapoonmn Jnentun]-2-[[(2R)-2-[[(2R)-2-amuHO-3-h eHun-
NPOMAHOMII |aMUHO |-3- (e HUII-IPOTIaHOWI |-aMUHO | -4 -METHJI- IEHTAHAMHU, Tpu-

TpupTOpyKCYyCHAs KUCIOTa (coequnenue 19)
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coeanHerue 19

Tper-Oytun-N-(1R)-1-6en3un-2-[[(1R)-1-6er3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapboHnIaMuHO)- 1-[ 7-[(2R)-2-(Tper-OyTokcrKapOOHMIAMIHO )TIPOTIaHOWI |- 5,5-
nudTop-2,7-muazacnupol 3.5 |HoHaH-2-kapOoHMI |neHTH |KapOaMom |- 3-MeTHT-Oy THIT |aMUHO | -
2-0kco-3Trj |aMuHO | -2-okco-3tud |[kapoamar (19C) (340 wmr, 0,32 MMOJb) U TPUPTOPYKCYCHYIO
KUCIOTY (2 Mi1) noOaBNsIM B PEaKLHOHHYIO KOJOy 00BeMOM 50 M1 M CHUCTEME TO3BOJISLIH
pearupoBaTh NpHU KOMHATHOI TemmepaType B TedeHHe 2 4. 3aTeM pEakLHOHHBbIN pacTBOp
BBINAPUBAIHM TPU TMOHIWKEHHOM JaBJIEHWH, a OCTATOK pa3leNsii U OYUINAJIH C IOMOIIBO
npenapaTUBHON KUIKOCTHOM xpomarorpaduu (ycnmosus nonydenus:: npudop: Gilson GX-281;
kononka: Xbridge C18, 150x30 mm BHyTp.AinaM., 5 Mkm; noasmwkHas gasza: A - ACN u B - H,0;

M30KpaTHIecKuil pexuM: 65%; ckopoctsb nmotoka: 30 mu/MuH; obparHoe nasienue: 1000 GpyHTOB
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Ha kB. MonM (6,9 MIla); Temneparypa kononku: 30°C; nnmna BonHel 210 HM; mepuon: 18
MHUHYT, IOATOTOBKA MMPOOBI: COEAUHEHNE PacTBOPsUIM B 12 M1 MeTaHoma; BBOAUMBINA 00beM: 0,9
mwi/urna). TlomydeHHBI pacTBOP BHIMAPUBAIN INPU TMOHWKEHHOM aBJICHUH Ui YAAJEHUS
Oogpieli yacTu pacTBopuTets U modummsuposanu ¢ noiayderaueM (2R)-N-[(1R)-5-amuno-1-[7-
[(2R)-2-amunonponanowu]-5,5-audrop-2,7-auazacnupol 3.5 |HoHaH-2-kapOOHM |TeHTHT ] -2-
[[(2R)-2-[[(2R)-2-amuHO-3-(peHII-IPONAHOUI | -aMHHO | - 3-() €HIIT- TIPOTTAHOUJI |aAMUHO |-4-MeTHII-
NeHTaHAMHJA, TPU-TPUPTOPYKCYCHOM KHCIOTHI (coeannenusi 19) B Bune 6emnoro nopomxka (170
Mr, BbIxox 48%).

MC m/z (UDP): 385,3 [M+2H]*/2;

'H-SIMP (400 MI'n, D,O) 8 7,43-7,29 (m, 6H), 7,27-7,21 (m, 4H), 4,67-4,47 (m, 3H),
4,31-4,09 (m, SH), 4,09-3,76 (m, 3H), 3,74-3,46 (m, 2H), 3,18 (z, 2H), 3,10-2,91 (m, 4H), 2,33-
1,97 (m, 2H), 1,84-1,61 (m, 4H), 1,61-1,26 (m, 8H), 0,92 (nxn, 6H).

IIpumep 18:

(2R)-N-[(1R)-1-(7-anerun-2,7-muazactupo| 3.5 |HoOHaH-2-KapOOHUIT )-5-aMHUHO-TIEHTHIT | - 2-
[[(2R)-2-[[(2R)-2-amuHO-3-(h eHUIT-IPOTTAHOMT |aAMUHO |- 3-(h eHUJI-IPOTTAHO T |aMUHO |-4-MeTHII-

NEeHTAaHAMH, TU-TPUPTOPYKCYCHAas KHcaoTa (coequHeHune 20)
o
o »// 30 H

y-0 N N
% Cragus 1 % Cragua 2 é% Cragus 3
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coepuHenue 20
20D

Cranus 1:

TpeT-OyTui-7-anerun-2,7-auasacnupo[3. S|HoHan-2-kapookcunat (20B)
o, O
PO
o

Tper-Oytun-2,7-nuazacniupo[3.5|HoHaH-2-kapOokcunatr (6A) (450 wmr, 2,0 mmonb)
pacTBOpsIM B OUXJOpMeTaHe (5 M) B peaknMOHHOH KoidOe odvemoM 50 Ml mon 3amuToi
a30TOM M TPU TEpPeMEUIMBaHUU M00aBIsUM TpUSTWIAMUH (606 mr, 6,0 Mmomnb). 3arem
Temneparypy cHwxkamu a0 -20°C u no xamsm godasnsim anerwixiopun (310 mr, 4,0 MMob).
ITocne noGaBieHus TEMIIEPaTypy €CTECTBEHHBIM ITyTEM MOBBIIIAIN 10 KOMHATHON TEMIIEPATyPbl
U TIepEeMELINBAII CUCTEMY B Te€4eHue 2 4. 3areM K peakiun nodasmsn 0,5 M pa3basneHHOro
BOJIHOT'O PacTBOpa COJITHOM KHUCIOTHI (20 M) M pa3iessuid CJIOH, TIEPEeMEIINBAIA | TIOABEPTaIH

CMECh MPOLECCy pa3aeneHus: KUAKoH (a3bl. BomHbIA CION 3KCTparupoBaju IUXJIOPMETAHOM
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(20 M1 x2) n obbenuHsM opranuveckue ¢aspl. Oprannyeckue ¢asbl Cymmwm Hax 0€3BOAHBIM

cyabaroM HaTtpusi, (QUIBTPOBATM U BBHIIAPUBAIKM (UIBTPAT NPU TOHIKEHHOM JIABJIEHUH,

OCTaTOK pa3fessuld M OYMIIAIN C IMOMOINBI KOJOHOYHOH Xpomarorpaduu Ha CHIIMKarese

(4uCTBIl »THNALIETAT) C TMOJNyYeHHEeM TpeT-OyTui-7-auerun-2,7-nuazacnupo[3.5]HoHan-2-

kapOokcunara (20B) B Buze cBETIO-KeNTOM MaCIsTHUCTOH skunkocTh (520 mr, Beixon 97,0%).
Cranus 2: 1-(2,7-nuazacimpo[3.5]Honan-7-un)3tanoH (20C)

1-(2,7-nuazacnupo| 3.5 |HoHaH-7-11)3TaHOH

H
N

N

o

Tper-Oytun-7-anerun-2,7-quazacnupo| 3. S|HonaH-2-kapobokcunar (20B) (520 wmr, 1,9
MMOJTb) U AUXJIOPMETaH (6 MIT) 1OOABJISUIM B PEAKIIHOHHYIO KOOy oObeMoM SO MJT U 1O KaruisiM
npu KOMHATHOW Temmeparype nobammsuin TpudTopykcycHyr kucmory (3 ). Ilocre
no0aBJIeHUsI CUCTEME IMO3BOJISUIM PearupoBaTh MPH KOMHATHOH TeMmepaTrype B TE€YEHHE 3 .
PeakunoHHBIH pacTBOP HEMTOCPENCTBEHHO BBITAPUBAIN IPU MOHMKEHHOM JIaBJICHUH U K OCTaTKY
n00aBysiM 4 M KOHIIEHTPUPOBAHHOTO BOAHOTO PACTBOPA AMMHUAKA, 3aTe€M CYLIMIN OE€3BOIHBIM
cyab(aToM HaTpusi, IPOMBIBAIN MeTaHOJOM (20 MJT) M BBIIAPUBAJIN IMPOMBIBOYHBIN PAacTBOp C
MOJTydYeHHUeM HeouuIneHHoro 1-(2,7-nuasacnupo[3.5|Honan-7-un)sranona (20C) B Buge KenToi
MAaCIISTHUCTOH KUAKOCTH (250 mr, BeIXOA 77%), KOTOPYIO HCIIONB30BAN HETOCPEICTBEHHO B
CIEAYIOLIEH PEaKLUU.

Cragus 3: N-(1R)-2-[[(1R)-2-[[(1R)-1-[[(1R)-1-(7-aueTun-2,7-nua3acnupo[ 3.5 |HoHaH-2-
KapOoHMI)-5-(TpeT-OyToOKCHKapOOHMII-aMUHO ) ITeHTHII |[KapOamomi | -3-meTun-OyTui |JaMuHO |- 1-

OeH3MII-2-0KCO-3THI|aMUHO |- 1 -OeH3mi1-2-okco-3Tui |kapbamar (20D)

NH
© D)\O

0

VoL Lo

HN._ O
T
1-(2,7-nnazacnupo| 3.5 JHoHan-7-un)sranon (20C) (250 wmr, 1,49 mmonb) nobasisuin B
srunanerat (10 mu) B peakunoHHOH kojdOe obdbemom 50 mu mox 3ammuroil azorom. Cmech
oxnaxknam 1o 0°C B nensiHoOM OaHe U 10OaBIsIN npoMe:kyTouHOe coenunernue 1 (800 mr, 1,06
MMOJIb), ruapoxyopun 1-(3-gumernnamMuHonponn)-3-stuikapboauumuaa (305 mr, 1,6 MMonb)
u l-runpokcudenszorpuazon (172 wmr, 1,27 mmons). Ilocne nobGaBieHHss peakLi MO3BOJSUIN
UTH TIPYU KOMHATHOW TemIiepatype B TeueHue 1,5 4. 3areM B peakLIMOHHBIM pacTBOpP A0OABIISAIN
IM BoOxHBIN pacTBOp COJSIHON KHCHOTHI (15 Mi), cMech mepeMelInBaiy U 3aTeM NOABEpPraju

nporeccy pasneneHus kuakod ¢aszel. HaceleHHbI BonHbINA pacTBOp kKapOoHara Hatpus (15



83

MJT) TOOABIISTM K OPTaHUYECKOH (aze U mepeMelnnBaan cMech B TeueHue 30 MUHYT, a 3aTeM
MOJBEPTalii  MPOLECCY pasfeneHus Kuakoh ¢asel. OpraHudeckyro (¢asy MNPOMBIBAIH
HACBILICHHBIM BOJHBIM pacTBOpoM xJjopuaa Hatpus (15 ™), cymunum Hax Oe3BOIHBIM
cysbpaToM HaTpusi, (QUIBTPOBAIM U BbINAPUBAIU (PUIBTPAT NMPH MOHWKEHHOM JaBJIEHUH C
MOJIyYEHUEM HEOYHIIEHHOT'O N-(1R)-2-[[(1R)-2-[[(1R)-1-[[(1R)-1-(7-aueTmn-2,7-
nuazacnupol 3.5 |HoHaH-2-kapOoHWN)-5-(TpeT-0y TOKCHKapOOHUIAMUHO )IeHTHJT |KapOamon|-3-
MeTHJI-OyTHIT |aMHHO |- 1 -OeH31II-2-0KCO-3THI |aMHHO |- 1 -OeH3mi1-2-0kco-3Tii [kapbamata (20D) B
BUJIE CBETJIO-XKEJITOr0 BClieHeHHOro TBepaoro BemmectBa (0,85 1, Beixom 88%), koTopoe
UCTIOJIb30BAJIM HEMTOCPEACTBEHHO B CIEAYIOMIEH PEAKIIHH.

Cranus 4:

(2R)-N-[(1R)-1-(7-anerun-2,7-muazactupo| 3.5 |HoHaH-2-KapOOHUIT )-5-aMUHO-TIEHTHJT | - 2-
[[(2R)-2-[[(2R)-2-amuHO-3-(heHUT-POTTAHOMIT |aAMUHO |- 3-(h eHUJI-IPOTTAHO T |aMUHO |-4-MeTHII-

NEeHTAaHAMHI, TU-TPUPTOPYKCYCHAs KHCToTa (coequHeHune 20)

J\/? J\/YfQ

Coe,cmHeHme 20

HeouuninenHprit N-(1R)-2-[[(1R)-2-[[(1R)-1-[[(1R)-1-(7-aueTun-2,7-
nuazacnupol 3.5 |HoHaH-2-kapOoHMI)-5-(TpeT-0y TOKCHKapOOHMII-aMUHO )ITeHTHJI |[kapOamon | -3-
MeTHI-OyTHII |aMUHO |- | -OeH3UI-2-0KCo-3TIi |aMuHO |- 1 -O6eH3mn-2-okco-aTmi |[kapbamar  (20D)
(0,85 1, 0,94 mMmonb) pacTBopsuid B auxjopmerane (7,5 mi) U no0aBisiiM TPUPTOPYKCYCHYIO
kucaoty (3,5 mur). Cucremy nepeMenInBaiy Npyu KOMHATHOM TeMrieparype B TeueHue | 4. 3arem
PEaKLIMOHHBIM PacTBOP BBINAPUBAJIM IIPU MOHUKEHHOM AaBiieHUH. [locne pasneneHus u OUUCTKU
OCTaTKa C TOMOIIBI0 TMPENapaTUBHON JKUAKOCTHOH Xpomartorpaduu (YCIOBHS TOJYYESHHS:
npubop: Gilson GX-281; kononka: Xbridge C18, 15030 MM BHYTp.IuaM., 5 MKM; MOABIIKHAS
dasa: A - ACN u B - H,O; mokparmueckuii pexum: 65%; ckopocth motoka: 30 mu/MuH,
obparHoe namienue: 1000 ¢yHTOB Ha kB. mroiim (6,9 MIla); Temneparypa kononku: 30°C;
mnvHa BOJHBL 210 HM; mepuon: 18 MUHYT, MOArOTOBKA MPOOBI: COEAMHEHUE PAcTBOPSUIH B 12
MJI METaHOJia, BBOAMMBIN 0ObeM: 0,9 MJ/Hria) MONYYEHHBIH PACTBOP BBIMAPUBAIN IPH
MOHMKEHHOM JIaBJICHUU JJIsI yaJeHus OONbIIeH YacTH PACTBOPUTENS M JMOPIIN3UPOBAIU C
MOJIyuYeHUEM ((2R)-N-[(1R)-1-(7-auerun-2,7-quazacnupo| 3.5 |HoHaH-2-KapOOHUIT )-5-aMHHO-
neHTn|-2-[[(2R)-2-[[(2R)-2-amuHo- 3-permnn-nponanHon |aMuHo | -3-peHun-mponaHou |-
aMHHO|-4-MeTHII-TIEHTAaHAMU/A;, TU-TPUPTOPYKCYCHONW KHCIOTHI (coeamnenusi 20) B BHIE
6enoro TBepaoro Bemectna (310 mr, Beixon 40,0%).

MC m/z (UDP): 352,8 [M+2H]*/2;

'H-SIMP (400 MI'n, D,O) § 7,46-7,17 (m, 10H), 4,64 (1, 1H), 4,29-4,05 (m, SH), 3,83-
3,74 (m, 2H), 3,57-3,35 (M, 4H), 3,24-3,11 (m, 2H), 3,09-2,93 (m, 4H), 2,17-1,29 (M, 16H), 0,92
(nm, 6H).
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IIpumep 19:

(2R)-N-[(1R)-5-amunO-1-[2-(1,1-gu0Kco- 1 ,4-THa3nHaH-4-mn)-7-a3acnupo[ 3.5 |HoHaH-7-
kapoonwi|nenTmn|-2-[[(2R)-2-[[(2R)-2-amuHo-3-penmn-nponanons |aMuHo | - 3-perr-
IPOMAHOMJI |]aAMUHO |-4-METUJI-IEHTAaHAMU TPU-TPUPTOPYKCYCHOM KUCIIOTHI (coequHeHue 21)

QP 0y 0

3 ® ()

Craaus 1 Crapua 2 Cragus 3
—_— . — ——

Boc
N
Boc ﬁ
sA 21A 21B
i i Ao J‘L
N N
NJL}/ N N J\;’N NHBoc /QC N NHz
-0 - 0 CTaAVIH 4 ©
r”\ N = e (’\ N
058 \) \_/ 079 \/1
S NHBoc 0 3CF;COOH
21¢ Coeaunenne 21

Cramus 1. Ttper-Oyrun-2-(1,1-nuokco-1,4-tnasunan-4-mn)-7-azacnupo[ 3.5 |HoHaH-7-
kapOokcunar (21A)
/‘"\ 0
\_/S Ne)
21A

BocN

Tper-OyTun-2-okco-7-a3acnupo[3.5]Honan-7-kapookcunar (3A) (129 mr, 0.54 mmonb),
yKcycHyro kuciory (65 wmr, 1.08 mmonsb), 1,4-tmasunan-1,1-muokcun (72 wmr, 0,54 Mmornsb),
TpuaueTrokcuboporuapun Hatpus (229 wmr, 1,08 wmmonp) u  puxiopmeraH (20 mu)
MOCJIEIOBATENIBHO NO0ABSUIM B PEaKIHOHHYI0 KOOy obobemom S50 mu. Ilocne nobGasienwst
peakuuy MO3BOJISUIM UITU TP KOMHATHOM TeMIepaTrype B TeueHue 16 4. PeakiMOHHBIN pacTBOp
NOJBEPraJii BaKyyMHOH (uIbTpanii M TPOMBIBAIU (UIBTPAT HACBHILICHHBIM PacTBOPOM
oukapOonara Harpus (50 mn). [Tocne pa3neneHus: OpraHUYECKHA CJION CyIIIN Haa Oe3BOIHBIM
cyabdarom Hatpus, (UIBTPOBAIM HAa BaKyyMHOM (PHIbTpE WM BBIMApUBAIH (UIBTPAT NPHU
MOHIDKEHHOM  JIaBJICHWH ¢ mojiydeHueM  Tper-Oytwi-(1,1-nuokco-1,4-tnasunan-4-mn)-7-
azacinpo[3.5|HoHaH-7-kapOokcunara (21A) B Bune Oenoro nopomka (147 mr, Berxox 76%).

Cramus 2: 4-(7-azaciiupo| 3.5 |HoHaH-2-un)- 1 ,4-trasunas- 1,1-nuokcun (21B)

HN NCs:iz

21B

Tper-Oytun-(1,1-nuokco-1,4-tnasunan-4-mn)-7-a3acnupo[ 3.5 |HoHaH-7-kapOokcunaT
(21A) (147 wmr, 0.41 mmonb) u guxyopmerad (10 mu1) HOOaBISIM B PEAKLHOHHYIO KOJIOY

obpemMoM 50 MJI M MO KamjisiM IIPU KOMHATHOHM TemriepaType A00aBsuid TPUPTOPYKCYCHYIO
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kucnory (2 wmu). Ilocne noGaBneHus cucTteMe MO3BOJSUIM PEArHpoBaTh NPHU KOMHATHOHN
TeMrepaTtype B TedeHue 3 4. PeakUMOHHBIM pPacTBOP HEMOCPEACTBEHHO BBINAPUBAIMU IPU
MOHIDKEHHOM JaBJICHHH C TIOJy4eHHeM HeouuieHHoro 4-(7-azacmupol3.5|nonan-2-un)-1,4-
TuasuHas-1,1-quokcuna (21B) B Buge »xenroit macnsHucTol xxunkoctu (106 mr, Beixox 100%),
KOTOPYIO UCIIOJIb30BAJIN HETIOCPEACTBEHHO B CIENYIOIIeH peakLiuu.

Cranus 3: Tper-Oytun-N-[(1R)-1-6en3un-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(IR)-5-(TpeT-
OyTokcukapborunamMuHo)- 1-[2-(1,1-quokco-1,4-Truasunan-4-mn)-7-azacnupo[ 3.5 |HoHan-7-
KapOOHWJI | TeHTHIT|-KapOaMOwJI |- 3-MeTHII-Oy THIT |aMHUHO |-2-OKCO-3THJI |aMUHO|-2-0KCO-

stui|kapbamar (21C)

ISR
DQ 6

NHBoc

I/\N
o?\/'

21C

Heounmennsiii 4-(7-a3acrupo[3.5]|HoHaH-2-1n)- 1,4-Tnaszunan- 1,1-quokenn (21B) (106
mr, 0,41 mmons), ruapoxiopun 1-(3-numernnamunHonponn)-3-3tunkapoogunmuna (94 mr, 0,49
MMOJIb), 1-ruapokcudensorpuaszon (66 mr, 0.49 MMomb), mpomMexyTouHoe coequHenue 1 (309
mr, 0,41 mmonb) u auxynopmerad (50 mu) noOaBisAIM B OZHOTOPIYI KOJOy oOBemMom S50 mi,
CUCTEME IO3BOJISJIM PearupoBaTh MPU KOMHATHOM TEMIEparype B TeueHue S5 4. PeaklnOHHBIN
pacTBOp BBHINAPHBAJIN IPU IOHIDKEHHOM JAABJIEHUM, & OCTATOK pa3feNsiid M OYHMIIAIA C
TIOMOIIBIO KOJIOHOYHOM xpoMartorpaduu Ha cuimkarene (Iuxjaopmeran:MeTaHod (00:00)=50:1)
c MOJTyYeHHEM Tper-OyTin-(1R)-1-6en3un-2-[[(1R)-1-6ensun-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOoHmIaMuHo)- 1-[2-(1,1-nuokco-1,4-Truasnnan-4-un)-7-azacnupo[ 3.5 |HoHan-7-
kapOoHWI | meHTH | KapOaMomi|-3-MeTHII-OyTHII [aMUHO | -2-0KCO-3THJI |aMUHO | -2-0KCO-
stun|kapbamara (21C) B Buge Oesioro TBepaoro Bemectsa (367 mr, 90% BbIXON).

Cranus 4:

(2R)-N-[(1R)-5-amunO-1-[2-(1,1-quokco- 1,4-trnasuHan-4-wmn)-7-a3acnupo[ 3.5 |HoHaH-7-
kapoouwi|nenTwn|-2-[[(2R)-2-[[(2R)-2-amuno-3-penun-nponanous |amuHo | -3-peHw-

NPOTIAHOMJI |aAMUHO |-4-METUJI-IEHTAHAMUIL;, TPU-TPUPTOPYKCYCHAs KUCTIOTa (coequHeHue 21)

J\/;i Ja,WI@
r\N o

o¢§\) * 3CF,COOH
COGAVIHGHME 21
Tper-Oytun-(1R)-1-6en3un-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOoHmIaMuHo)- 1-[2-(1,1-quokco- 1,4-tnazunan-4-mn)-7-azacnupo[ 3.5 JHoHaH-7-

KapOOHWI | TeHTII|-KapOaMom |- 3-MeTHII-0y THIT |aMHUHO |-2-OKCO-3THJI |aMUHO|-2-0KCO-
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stun|kap6amar (21C) (367 mr, 0,37 MMoub) U TPUPTOPYKCYCHYIO KUCIOTY (2 Mu1) nOOaBIIsIN B
peakMoHHyI0 KojlOy obbemMoM 50 M M cHCTeMe IMO3BOJISJIM PEarnpoBaTh NPU KOMHATHOMN
TeMIeparype B TedyeHue 2 4. 3aTeM pPEeakLUOHHBIH pPacTBOP BBHIIAPUBAIHN NPU TOHIKEHHOM
JaBIEHUM, a OCTAaTOK pa3lesUId M OYHMINAJIM C TOMOINBI0 MpPEnapaTUBHON >KUAKOCTHOMN
xpomarorpaduu (ycnosust monyuenust: npudop: Gilson GX-281; kononka: Xbridge C18, 150x30
MM BHYTp.AHaM., 5 MkM; noxasrkHas (asa: A - ACN u B - HyO; usokparudeckuii pesxum: 65%;
ckopocTh motoka: 30 mu/muH, oOpatHoe nasienue. 1000 ¢yHTOB Ha KB. AwoiiM (6,9 MIla),
temneparypa konoHku: 30°C; nnmunHa BosHbL 210 HM; mepuoa: 18 MHUHYT, MOATOTOBKA MPOOHI:
COeMHEHUE PacTBOpsUTH B 12 Mi1 MeraHoja; BBOAMMBIN oObeM: 0,9 mu/urna). [Tomy4deHHBIH
PacTBOpP BbINAPHUBAJIH MPHU MOHWKEHHOM JABJIEHUU IS yOAJeHUsT OOJbIIEH YacTH pacTBOPUTENS
u yuopunusuposanu ¢ nonydeHueMm (2R)-N-[(1R)-5-amuno-1-[2-(1,1-nuokco-1,4-TnasuHaH-4-
wi)-7-azacrupo[ 3.5 |HonaH-7-kapbonwn |nentin|-2-[[(2R)-2-[[(2R)-2-amub0-3-penmn-
TIPOTIAHOMJI |aMUHO |- 3-(heHIIT-TIPOTIAaHOWIT |aMHHO | -4-MeTHII-IIEHTAHAMU/A, Tpu-
TPUPTOPYKCYCHOM KUCIOTHI (coemmuenust 21) B Buae 6emnoro nopomka (295 mr, Bexoa 70%).

MC m/z=397,9 [M+2H]*/2;

'H-SIMP (400 MI', D,0) & 7,36-7,19 (m, 10H), 4,63-4,60 (m, 1H), 4,32-4,16 (m, 3H),
3,92-3,78 (m, 1H), 3,63 (z, 9H), 3,53-3,22 (m, 3H), 3,15 (m, 2H), 3,01-2,91 (m, 4H), 2,48-2,32 (M,
2H), 1,98-2,06 (m, 2H), 1,75-1,23 (M, 13H), 0,89 (o, 6H).

IIpumep 20:

7-[(2R)-6-amun0-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-(heHUI-IPOITaHOMII |aMUHO |- 3-

(b eHUJI-TPONAHOW |aMHHO |-4-MeTHII-TIEHTAHOWJI |aMUHO [rekcaHowm |-N-meTni-2,7-

nuazacnupol4.4|HoHaH-2-kapOokcamMu; AU-TpUPTOPYKCYCHAsI KUCIOTA (coexnHeHue 22)

o) J< o o NH
HN NJ\O Cragus 1 \NJL L k Craaua 2
—_  H N NTTO QAN
/ ¥

—NH

22A 228 22¢
CTaLlV:\FI3 k“@ /U\/ NH CTaLLMH4 % f‘u\/ ? k/N 7((‘@
HN\<N 2CF,COCH
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—NH

O. _-NH
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22D CoenviHenne 22

Cragus 1:

TpeT-OyTui-7-(merrnkapoamonn)-2,7-auazactnupol 4.4 |HonaH-2-kapookcunar (22B)
O
R D %
H NQG\: o
22B

2-Boc-2,7-nnazacnnpo[4.4]HoHaH (22A) (452 mr, 2,0 mmonb), Tpustunamus (400 wmr, 4,0
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MMoOJIb) U auxyiopmeraH (15 mut) ngoGaBisuin B peakuuoHHYKO KojaOy oObemoM S50 M u
pactBopsutn mpu mnepememnBaHud. Ilocne oxnaxnenus no -10°C mo kamisiM goOaBisud
metuinamuHopopmunxiaopun (188 mr, 2,01 mmons). Ilocne nobaBneHuss peakiuy IO3BOJISIH
UATU NIPU KOMHATHOW TeMmepaType B TedeHue 3 4. B peaxkuumoHHbIN pactBop mobasmsiu 3M
pa30aBIeHHYIO CONITHYIO KUCIOTY (50 MJT) U 3aTeM 3KCTparupoBaji AUXJIopMeTaHoM (60 mi x2).
Opranunueckue ¢as3pl CyLUIMIH HaJl OE3BOAHBIM CyJIb(haTOM HATPUs, PUIBTPOBAIN U BBITAPUBAIN
(GUIbTPaT MPH MOHMKEHHOM JABJICHHU C TOJy4eHHueM TpeT-OyTui-7-(merunkapOamonn)-2,7-
nuasacnupo[4.4|HoHan-2-kapookcunara (22B) B Bume Oenmoro TBepmoro Bemectsa (570 wr,
BbIXOJ 65,5%).

'"H-SIMP (400 MI', CDCl3) & 3,51-3,16 (m, 8H), 2,82 (¢, 3H), 1,98-1,74 (m, 4H), 1,46 (c,

9H).
Cragus 2:
N-metun-2,7-nmuasacnupo[4.4]aonan-2-kapbokcamuy (22C)
NH

Oy N

—NH
22C

Tper-OyTun-7-(Mmerunkapbamornn)-2,7-nuazacnupo( 4.4 Honan-2-kapOokcuuar (22B)

(161 wmr, 0,568 wmmonb), auxiopmeran (10 mm) u TpudTopykcycHyro kucmnory (1,2 wmm)
n00aBNsAIM B PEAKIMOHHYIO KOJIOYy 0oO0beMoM 50 MJI M CHUCTEMe IMO3BOJSUIM PEearnpoBaTh IpU
KOMHAaTHOH TeMmIleparype B TedeHHe 2 4. 3aTeM pEeakLMOHHBbIM pacTBOP BBbINAPUBAIU IIPU
MOHMKEHHOM JaBJIEHUH C MOJy4YeHHEM HEeOuMIIeHHOro N-meTuin-2,7-auazacnupo[4.4]HoHan-2-
kapbokcamuza (22C) B BHIE CBETJIO-XKENTOTO MACISIHUCTOrO BELIECTBA, KOTOPOE UCIIOIb30BAN
HETIOCPEACTBEHHO B ClIENYIOIIeN peakuy.

Cranus 3:

TpeT-0yTua-N-[(1R)-1-6en3un-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOOHMIAMUHO)- 1 -[2-(MeTunkapbamounn)-2,7-nuazacnupo[4.4 |HoHaH-7-
kapOoHWI | meHTHT |KapOaMom | -3-MeTHIT-Oy THIT [aMUHO | -2-OKCO-3THJI |aMUHO | -2-0OKCO-

stui|kapbamar (22D)
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O, _NH /1\
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22D

Heounmennsiii N-metun-2,7-nuasacnupol4.4|Honan-2-kapookcamun (22C) (81 wmr, 0,44

MMOJIb), TuApoxyopua 1-(3-gumerunamuHonponi)-3-s3tunkapoonuumuna (0,288 r, 1,5 mmons),
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1-runpokcudenzorpuazon (81 mr, 0,6 Mmoinb), mpomexyTouHoe coexuHenue 1 (330 wmr, 0,44
MMOJIb) U JuxjopMeraH (50 mi) mociaenoBaTenbHO N00ABISUIN B PEAKIMOHHYIO KOJOy 00beMOM
50 mu ¥ cucTeMe NO3BOJSUIM PEearupoBaTb IPU KOMHATHOM TeMIlepaType B TEYEHHEe S5 4.
PeakunOHHBIM pacTBOp BBINAPUBANN IPHU TOHMKEHHOM MAABJIEHUH, @ OCTATOK PAasfeNsin U
OYMINAIHA C MOMOINBIO KOJIOHOYHOM Xpomarorpauu Ha cuimkarene (IUXJIOpMeTaH:MeTaHOJ
(006:06)=30:1) ¢ mnonyuenuem TpeT-OyTHI-N-[(1R)-1-6en3un-2-[[(1R)-1-6en3un-2-[[(1R)-1-
[[(1R)-5-(TpeT-OyTOoKCcHKapOOHMIaAMUHO)- 1 -[ 2-(MeTrKapOamown)-2,7-nuazacnupo[4.4 |HoHaH-
7-kapOoHu JneHTU | KapOamoui |-3-MeTui1-0y THIT |aMUHO |-2-0KCO-3THII |aMUHO|-2-0KCO-
stui|kapbamara (22D) B BuIe cBeTIIO-3keNTOro TBEpAoro Bemectsa (420 mr, Bbrxon 98%).
Cragus 4: 7-[(2R)-6-amuu0-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-heHu-
MIPOTAaHOUJI |aMHHO |-3-(eHIII-TPONIaHOUJI |AMHHO | -4-MeTUJI-IEHTaHOWJT |]AMHHO |rekcaHow |-N-

MeTu-2,7-nuazacnupol4.4|HoHaH-2-kapOokcaMu, Tu-TpUuPTOPyKCyCHAst KUCIOTA (COeqMHEHH e

22)
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Tper-Oytmn-N-[(1R)-1-6en3mn-2-[[(1R)-1-6en3mn-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOOHMIAMUHO)- 1 -[2-(MeTunkapbamonn)-2,7-nuazacnupo[4.4 |HonaH-7-
kapOoHWI | eHTIIT|KapOaMom | -3-MeTHII-Oy THII |aMUHO | -2-0KCO-3THJI |aMUHO | -2-0KCO-
stii|kapbamar (22D) (400 mr, 0,44 MMOJb) U TPUPTOPYKCYCHYIO KUCIOTY (2 MiT) 10OaBIIsIIN B
peakLUHoHHYI0 KOOy oObemMoM 50 M M cuUCTeMe IMO3BOJSLIM PEarupoBaTh NPH KOMHATHOH
TeMmneparype B TeueHue 2 4. 3aTeM peakLUOHHBbIH pacTBOP BBINAPUBAIM MPU TOHMKEHHOM
JaBJIEHUH, a OCTATOK pa3le/suld M OYHMINAJIM C IOMOINBI0 MpenapaTHBHON >KUAKOCTHOMN
xpomatorpaduu (ycnosus noaydenus: mpudop: Gilson GX-281; kononka: Xbridge C18, 150x30
MM BHYTp.AHaM., 5 MkM; noasrkHast paza: A - ACN u B - H,O; nzokparndeckuii pesxxum: 65%;
ckopocTh motoka: 30 mu/muH, oOpatHoe nasieHue: 1000 ¢yHTOB Ha KB. moiMm (6,9 MIla);
temneparypa konoHku: 30°C; nnuna BosHbL 210 HM; mepuoa: 18 MHHYT, MOATOTOBKA MPOOHL
COEAMHEHUE PacTBOpsUTM B 12 Mi1 MmeraHoia; BBOAMMBIN oObeM: 0,9 mu/urna). Ilomy4deHHBbIH
PacTBOpP BBINAPHUBAJIH MPHU MOHIKEHHOM JABJICHUU IS YAAICHUS OOJbIIEH YaCTH PACTBOPHUTEIIS
u JmodwmmsupoBan ¢ mnonydeHueMm 7-[(2R)-6-amuno-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-amunO-3-
(b eHUI-MPONAHOW |aMHHO |- 3-(h €HUJI-TPOTIAHOM |-aMHHO |-4-MeTHJI-
MIEHTAHOWJT |aMUHO [rekcaHom |-N-MeTwi-2,7-nuazacnupo[4. 4 |JHoHaH-2-kapOokcamMua, Ju-
TPUPTOPYKCYCHOM KUCIOTHI (coenmuenus 22) B sune Oenoro nopomka (130 mr, Bexon 31,5%).

MC m/z (UDP): 360,3 [M+2H]*/2;

'H-SIMP (400 MTI'w, D,O) & 7,43-7,19 (m, 10H), 4,68-4,60 (M, 1H), 4,50-4,19 (v, 3H),
3,93-3,62 (m, 2H), 3,55-3,27 (M, SH), 3,24 (c, 1H), 3,18 (1, 2H), 3,09-2,94 (m, 4H), 2,74-2,66 (M,
3H), 2,10-1,85 (m, 4H), 1,84-1,62 (m, 4H), 1,59-1,43 (M, 4H), 1,43-1,29 (m, 1H), 0,92 (nn, 6H).
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IIpumep 21:
(2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-(peHUI-TTPOTIAHOMI |aMUHO |- 3- (e HuIT-
nponanons |aMuHo |-N-[(1R)-5-amuno0- 1-[2-(1-nunepuauann)-7-azacnupo| 3.5 [HoHaH-7-

KapOOHMII | TeHTHIT|-4-MeTHII-TIEeHTAaHAMU, TPU-TPUPTOPYKCYCHAsE KUCIIOTA (coeanHeHHe 23)

/\N,Boc MH
~-PeC  Cragus 1 ,QL) Cragms 2 / Cranus 3
— - e N
o [~ O O CF4COOH

234 238

0

C? (r N/ / @ 3CF;CO0OH

NHBoc

| S
O
EQ 7T J\,Q NHBoo _ CreAMAd /C)j J\/¢L J\/”\(L/?
I H

23C CoenuHeHne 23

Cragus 1:

TpeT-OyTuin-2-(1-nmunepuannmn)-7-a3acnupo| 3. S [HonaH-7-kapOokcunar (23A)

Boc
@

N
2-okco-7-a3actiupo[ 3.5|HoHaH-7-Tper-OyTun-kapookcunar (0,48 1, 2 MMomb),
nunepuaud (0,25 1, 3 Mmonb) u guxjopmerad (10 mu) mnoOaBisiiM B PEaKMOHHYIO KOJOY,
nepememuBany B TeueHne 30 MuHyT, oxjaxaanu n0 0-5°C u noOaBisuiu 1MaHOOOPOTHUAPHL
Hatpus (0,13 1, 4 mmons). [Tocne mobaBiieHus: ccTEMe MO3BOJISIIN PEarupoBaTh MPU KOMHATHOM
Temneparype B TedeHue 4 4 u ucnonb3oBadu TCX ans KOHTPOJNsS MHOJHOTO 3aBepIlEHUs
peakiumu. Jlobasmsuim auxnopmetan (10 mut) u Boay (10 mut) U nmepemMelnnBaiy B TEUEHUE 5 MUH.
Crnou ocTaBysUTH AJisl pa3eeHUs] U OPTraHMYECKHi CJIOW CyIIMId Haja Oe3BOAHBIM Cysb(aToM
HAaTpusi, (UIBTPOBAIM ¥ BBINAPUBAIM TPU TOHIKEHHOM JaBJICHUH C TOJyYEHUEM
HEOUHIIEHHOTO TpeT-OyTui-2-(1-nunepuannmn)-7-a3acnupo[3.5S|HoHaH-7-kapOokcunara (23A)
B BUIE CBeTJIO-kenToro TBepaoro BemectBa (0,53 1, Bbxom 86%), KOTOpPOe HCIOJIB30BAJIH
HEMOCPEICTBEHHO B CIEeNYIOLIel CTaauu.

Cragus 2: 2-(1-nunepununmi)-7-azacmupo|3.5|HoHaH, 2,2, 2-TpuTOPyKCyCHAsT KHCIIOTA
(23B)

NH

N
CF,COOH

Tper-OyTun-2-(1-nmunepununmn)-7-azacnupo[ 3.5 |HoHan-7-kapOokcunar (23A, 0,53 T,
1,7 Mmmonp) noGaBnsan K AUXJIOpMETaHy (5 M) B peakMOHHOW Kkosbe oObemoMm S50 mu mon
3aIUTON a30TOM U IMPH MepeMeInBaHnu 100aBIsIn TPUPTOPYKCYCHYIO kuciaoty (2 mi). [Tocne

n00aBJeHUsI CUCTEME IO3BOJISUIM pearupoBaTh MPHU KOMHATHOH TeMmepaTrype B Te€4YeHue 2 .
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TCX ucnonp3oBanyu st KOHTPOJIS 3aBEPLISHNUS] PEAKIIMU U PEAKIHI0 BBIIAPUBAIN AOCYXa MPU
MOHIKEHHOM  JIaBJieHUH ¢ nojydeHueMm  2-(1-munepunuHun)-7-a3acnupo|3.5]|HoHaHa,
TpudropykcycHol kuciotsl (23B) B Bume ceerno-kenroro macisHucroro semectsa (0,50 T,
BbIx0J 90%), KOTOPOE UCIIONB30BAIM HENOCPEACTBEHHO B CIEAYIOIIEH CTauu.

Cranus 3:

Tper-OyTun-N-[(1R)-1-6er3un-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOoOHMIAMHUHO)- 1 -[2-(1-nunepununam)-7-a3zacnupo| 3.5 JHoHaH-7-
kapOoHWI | meHTH | KapOamomi|-3-MeTHII-OyTHII [aMUHO | -2-OKCO-3THJI |aMUHO | -2-0KCO-

stui|kapbamar (23C)

I

2-(1-munepununHm)-7-azacnupol 3.5 JHoHaH-TpudTOpYyKCYyCcHYIO Kucmory (23B, 0,50 r,

NHBoc

1,60 mmonb) nobasmsum k auxiopmerany (10 mur) B peakimoHHOH koide oobemom S0 mut mox
3amuroil azotoM. Cmech oxnaxkpanu ao 0°C B ynexstHON OaHe W MOOABISUIM MPOMEXKYTOUYHOE
coenuHenue 1 (0,50 r, 0,66 wmmonp), ruapoxmopun 1-(3-TUMETHIAMHHOIPOININ)-3-
stunkapbonuumuna (190 mr, 0,99 mmons) u 1-ruppoxcudensorpuaszon (110 mr, 0,81 mMmons).
ITocne noGaBneHus: cucTeMe NMO3BOJSUIN pearupoBaTh MPU KOMHATHON TeMIIepaType B TeUEHHE 3
4. [Tocne 3TOro B peakIMOHHBIN pacTBOp A0OaBisiinu 1M BOAHBIHN pacTBOp COSTHOM KUCIOTHI (15
MJI) U TIEpPEeMEINNBAJIM CMECh, & 3aTe€M IO/IBEPrajM IMpoueccy pasaeneHus >kunakon ¢aser. K
opraHu4eckoil ¢asze no0aBiIsIM HACBHIIIEHHBIN BOAHBIN pacTBOp kapOonarta Hatpus (15 mi) u
nepeMelIuBali CMech B TedeHue 30 MUHYT, a 3aTeM MOABEpPraiu NPOLECcCy pa3ieleHus KUIKOH
¢aspr. Opraanyeckyro a3y MPOMBIBAIN HACHILIEHHBIM BOAHBIM PAaCTBOPOM xjiopuzna Hatpus (15
MJT), CYIIWJIA HaJ O€3BOAHBIM CyJb(paTOM HATpHs, PUIBTPOBAIU U BBIMAPUBAIN (HIIBTPAT MPH
MOHIKEHHOM JIaBJIEHUH C MOJTy4YeHUEeM HeO4HIneHHOro TpeT-OyTuin-N-[(1R)-1-6en3mn-2-[[(1R)-
1-6en3mn-2-[[(1R)-1-[[(1R)-5-(TpeT-OyTokcukapOoHunamMuno)- 1-[ 2-(1-nunepuannmn)-7-
aszacniupo[3.5|HoHaH-7-kapOoHM |neHTHI | KapOaMOom |- 3-MeTHI-Oy THIT |aMUHO | -2-OKCO-
3TU |aMUHO|-2-0Kkco-3Tmi |[kapbamara (23C) B BUAE CBETJIO-KENTOrO BCIEHEHHOTO TBEPAOTO
BemectBa (0,45 1, BbXOA 72%), KOTOpOE WCMOJIB30BAIM HEMOCPENCTBEHHO B CIENYIOIIEH
peaKIuu.

Cramuss 4. (2R)-2-[[(2R)-2-[[(2R)-2-amuH0-3-(eHun-nponanowi |aMuHO|-3-heHu-
nponanoni |aMuHo |-N-[(1R)-5-amunH0- 1-[2-(1-nunepuamamn)-7-a3acnupo| 3.5 [Honan-7-

KapOOHMII | TeHTHIT|-4-MEeTHII-TIEeHTAHAMUL, TPU-TPUPTOPYKCYCHAsI KUCIIOTA (coennHenue 23)
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)QJ’\/W(ED

O \ /  3CF,COOH

NH2
coefuHeHme 23

Heounmennsiii  tper-OyTun-N-[(1R)-1-6en3mn-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-
(Tper-OyTokcukapOoHUIaMUHO)- 1-[ 2-(1-tunepununm )-7-a3acnupo[ 3.5 JHoHaH-7-
kapOoHWI | meHTHT | KapOaMomi|-3-MeTHIT-Oy THII [aMUHO | -2-OKCO-3THJI |aMUHO | -2-0KCO-
stui|kap6amar (23C) (0,45 1, 0,48 mmoub) pacTBopsiin B quxjopmerane (7,5 mur) u nodasisiiu
TpUPTOPYKCYCHYIO KUCIOTY (3,5 MII), U CUCTEMY NepeMeIlnBaIN IPU KOMHATHOHN TeMIeparype
B TeueHue | 4. 3aTeM peakLMOHHBII PACTBOP BHIMAPHBAJIN MPH MOHWKEHHOM naBieHuu. [locie
pa3zneneHuss U OYHCTKUA OCTaTKa C MOMOINBIO MPErnapaTUBHOW JKHIKOCTHOW Xpomartorpaduu
(ycnoBust monyuenusi: mnpubop: Gilson GX-281; kosjonka: Xbridge CI18, 150x30 wmm
BHYTp.AMaM., 5 MkM, nonswkHas ¢aza: A - ACN u B - H,O; uzokparuueckuii pexxum: 65%;
ckopocTh motoka: 30 mu/mMuH, oOpatHoe nasieHue: 1000 ¢yHTOB Ha KB. monM (6,9 Mlla);
temneparypa konoHku: 30°C; nnuna BonHbl 210 HM; mepuoa: 18 MUHYT, MOArOTOBKA MPOOHI:
COeAMHEHNE pacTBOpsUIM B 12 M1 MeraHoja, BBOAMMSBIN oOvem: 0,9 mi/wria) mosy4eHHbIH
PacTBOpP BBINAPHUBAJIH MPHU MOHIKEHHOM AABJICHHUHU IS YAAIEeHUs! OONbIIeH YacTH PACTBOPHUTEI
U IO UITH3UPOBATIH c MOJIyYEHUEM (2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-peHMIT-
MIPOTNaHOWJI |aMHHO |-3-permn-nponanom |aMuHO |-N-[ (1R)-5-amuHo- 1 -[2-(1 -nunepununm)-7-
azaciinpo[3.5|HoHaH-7-KapOOHWI |NeHTUII | -4-MEeTUIITIEHTAHAMU/IA; TPU-TPUPTOPYKCYCHOMN
KUCIOTHI (coexmHenus 23) B Buzae Oesoro TBepaoro semecrsa (260 mr, Beixox 56%).

MC m/z (UDP): 372,9 [M+2H]*/2;

'H-SIMP (400 MI'n, D;0) & 7,48-7,09 (m, 10H), 4,68-4,60 (m, 1H), 4,34-4,17 (m, 2H),
3,73-3,52 (m, 3H), 3,52-2,92 (m, 10H), 2,80-2,64 (M, 2H), 2,47-2,24 (m, 2H), 2,05-1,88 (M, 4H),
1,88-1,20 (m, 18H), 1,00-0,81 (M, 6H).

IIpumep 22:

(2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-(peHUI-TPOTIAHOM |aMUHO |- 3- (heHMIT-
nponasous |amuHo |-N-[(1R)-5-amuno- 1-(7-TeTparuaponupan-4-un-2,7-nuazacnupo| 3.5 |HoHaH-

2-kapOOHMIT)TIEHTHII |-4-MeTHII-TIeHTAHAMI TPU-TPUPTOPYKCYCHAst KHCIIOTA (coeanHenue 24)

Craaua 1
DO W k. @@ (o Cmam?

6A 24A

@ H Q H
OLNJK/;\?\HJK/N\(@ Cranus 4 J\z@ J\/ng\/@
-~ 0O -0 >

0” H/ @ CQ/ 3 GF1CO0H

NHBoc NH2
24¢

Coenudenue 24
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Cragus 1:

TpeT-OyTui-7-rerparugponupan-4-un-2,7-nuazacnupo| 3.5 |HoHaH-2-kapOokcunar (24A)
ele'

Tper-Oytun-2,7-nuasacnupol3.4]nonan-2-kapookcunar  (6A) (0,452 1, 2 MMoub),
TerparuaponupoH (200 mr, 2 MMoIb), YKcycHYI0 kucaoty (120 mr, 2,0 Mmonb) u quxiopatas (7
MJ1) 1OOaBISUTM B PEAKUMOHHYIO KojOy obvemoMm 50 mu u mepemeurnBainu B Tedenue 0,5 u.
Hobasnsimn  Tpuaunerokcuboporuapun Hatpusi (0,636 T, 3 MMOJb) M CHCTEME MO3BOJISUIN
pearupoBaTh B TeueHHe S5 4. B peakuuoHHBIH pacTBOp 3areM BimBamu Boay (10 M),
SKCTPArHpOBaNN 3THianeTatoM (5 mut X3) u oObeAMHsIN OpraHuydeckue (asbl, CYLIMIN Haj
0e3BoAHBIM Cyib(aToM HaTpus, (UIBTPOBATIH M BBINAPUBAIU (UIBTPAT IMPH MOHIKEHHOM
naneHn. OCTaTOK pa3iesuld U OYHINAIM C MOMOIIBI) KOJOHOYHOW XpomaTtorpapuu Ha
cunukarene (merponeilnbiii 3dupaTrnanerar (00:00)=4:1) ¢ mnonydeHuem TpeT-OyTHi-7-
TeTparuaponupan-4-ui-2,7-nuazacnupo[3.5|HonaH-2-kapbokcunata (24A) B BHUIE CBETJIO-
JKENTOro MacistHucToro Bemectsa (500 mr, Bexon 80,64%).

MC m/z=311,2 [M+H]".

Cragus 2:

7-terparuaponupan-4-un-2,7-auazacnupol3.5|HoHaH (24B)

Tper-Oytun-7-rerparuaponupan-4-un-2,7-auasacnupol 3. S|HoHaH-2-kapOokcunar (24A)
(0,5 1, 1,61 Mmmonp) u auxnopmeTas (7 M) 100ABISAIN B pEaKLIMOHHYIO KOOy o0BpemMoM 50 M u
O KaIjIsiM MPH KOMHATHO# Temneparype n00asisuii TpudropykcycHyro kucioty (1 mi). [Tocre
n00aBJIeHUsI CUCTEMe TO3BOJLSUIM PearupoBaTh NMPH KOMHATHON TeMIepaType B TEUeHHe 3 .
PeaklMOHHBIM pPAacTBOP HEMOCPEACTBEHHO BBINAPUBAIM IPU IIOHWKEHHOM JaBJIEHUH C
NOJIyYeHHEM HEOUHMIIEHHOro 7-TeTparuaponupan-4-ui-2,7-nuasacnupol3.S|Honana (24B) B
BUJIE CBETJIO-KENITON MACITHUCTON KUIKOCTH (338 wmr, Boixon 100%), KOTOPYO HCIOIB30BAIH
HETIOCPEACTBEHHO B CIENYIOIIEH peaKiuy.

Cranus 3:

TpeT-0yTua-N-[(1R)-1-6en3un-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOOHMIAMUHO)- 1 -(7-TeTparuaponupan-4-ui-2,7-nuazacnupo[ 3.5 |HoHaH-2-
KapOOHWT ) TeHTIIT |KapOaMomt | -3-MeTHIT-Oy THIT [aMUHO | -2-OKCO-3THJI |aMUHO | -2-0KCO-

stu|kapbamar (24C)

FT T oy
Sitale

NHBoc

9

Heounmennsiii 7-rerparunponupas-4-un-2,7-nuazacnupo[3.5]nonan (24B) (338 wr,
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1,61 mmonb), ruppoxsopun 1-(3-gumernnamuHonponin)-3-3tunkapbonuumuna (384 wmr, 2
MMOJIb), 1-ruapokcuden3orpuason (270 mr, 2 MMOJIb), IPOMeKYTOUHOe coequHenue 1 (400 wr,
0,53 mmonp) u auxnopmerad (30 mi) noOaBisIM B OAHOTOpPJyK kojlOy oOwvemom 50 mi u
CHCTEME IO3BOJIJIM pPearnpoBaTh INPU KOMHATHOH Temmeparype B TedeHue S5 4. 3arTem
PEaKIMOHHBIM PAacTBOP BBIIAPUBAIM INPU IMOHM)KEHHOM [AaBJIEHUH, a OCTaTOK pa3fessuid U
OYMIIAJM C TOMOLIBIO KOJOHOYHOH Xpomarorpadpuu Ha cuimkarene (TMeTpoJedHbINd
s¢up:sTunanerar  (00:00)=1:2) ¢ mnonyuenuem Tper-OyTmi-N-[(1R)-1-6en3un-2-[[(1R)-1-
6ensmn-2-[[(1R)-1-[[(1R)-5-(TpeT-OyTOoKcHKapOoHUIaMuHO)- 1-(7-Terparuaponupan-4-mi-2,7-
nuasacnupol 3.5 |HoHaH-2-KapOOHM )IeHTHI | KapOamoui |-3-MeTuii-Oy THIT |aMHUHO |-2-0KCOo-
sTmi |aMuHO|-2-0kco-3Tmi |[kapbamara (24C) B Buae Oenoro TBepaoro Bemiectsa (200 Mr, BBIXO[
39.93%),

Cranus 4:

(2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-(peHUI-TPOTIAHOMI |aMUHO |- 3- (heHuIT-
nporanony |amMmuHo |-N-[(1R)-5-amunHo- 1-(2-niunepasun- 1-un-7-azacnupo[ 3.5 |HoHaH-7-

KapOOHMIT)TIEHTHI|-4-MeTHII-TIeHTAaHAMUA TPH-TPUPTOPYKCYCHOH KUCIOTHI (coennHenue 24)

J\/? )@{Q
/ S b

CoepyHerve 24

Tper-Oytun-N-[(1R)-1-0en3mn-2-[[(1R)-1-6en3mn-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOoHMIaMUHO)- 1-(7-Terparuaponupan-4-ui-2,7-auaszacnupol 3. 5|HoHaH-2-
KapOOHMIT)TEHTHIT | KapOaMomJ |-3-MeTHII-0y T |aMUHO |-2-OKCO-3THIT |]aMUHO | -2-0KCO-
stuin|kap6amar (24C) (200 mr, 0,21 MMosb) U TPUPTOPYKCYCHYEO KUCIOTY (2 M) OOaBIISIN B
peakiMoHHy0 KoJOy oObemMoM 50 M1 M CHCTeMe MO3BOJISIM PEearpoBaTh NMPU KOMHATHOMN
TeMIeparype B TedeHHe 2 4. 3aTeM pPeakLUHOHHBbIH pPACTBOP BBIMAPUBAIM MPU TOHIKEHHOM
JaBJIEHUH, a OCTAaTOK pPa3Ne/sUld M OYHWINAJIM C MOMOINBI MpenapaTHBHON >KUIAKOCTHON
xpomatorpaduu (ycnosus nonydenus: mpudop: Gilson GX-281; xononka: Xbridge C18, 150x30
MM BHYTp.AHaM., 5 MkM; noasmkHast paza: A - ACN u B - HyO; nzokparndeckuii pesxxum: 65%;
ckopocTh motoka: 30 mu/muH, oOpatHoe namienue: 1000 ¢yHTOB Ha KB. mroiiM (6,9 MIla);
temneparypa konoHku: 30°C; nnuna BosHbL 210 HM; mepuoa: 18 MHUHYT, MOArOTOBKA MPOOHI:
COeAMHEHUE pPacTBOpsuM B 12 Mi1 meraHona;, BBOAMMBIA oObeM: 0,9 mu/urna). Ilomy4deHHBbIH
PacTBOP BbINAPHUBAJIH MPHU MOHWKEHHOM JABIEHUU IS yAaJeHUs1 OOJbIIEH YacTH pacTBOPUTENS
U MO UITH3UPOBATIH c MOJIYYEHUEM (2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-DeHu-
MPOMAHOWJI |aMHHO |-3-peHmi-ponanom |aMuHO | -N-[ (1R)-5-amuHo- 1 -(7-TeTparuaponupan-4-
wi-2,7-nuaszacnupol 3.5 |HoHaH-2-kapOOHI )T |-4-MeTUII-TIEHTAHAMH 1A, TpHU-
TPUPTOPYKCYCHOM KUCIOTHI (coenumuenus 24) B Bune Oenoro nopomka (135 mr, Bexon 86,1%).

MC m/z=373,9 [M+2H]*/2;
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'H-SIMP (400 MI'n, D,O) § 7,46-7,29 (m, 10H), 4,71 (t, 1H), 4,27-4,16 (m, 7H), 3,93-
3,86 (M, 2H), 3,66-3,53 (M, SH), 3,25-3,05 (M, 8H), 2,34-2,13 (M, 6H), 1,79-1,43 (M, 11H), 1,02-
0,95 (M, 6H).

IIpumep 23:

(2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-peHUI-TTpONIaHOM |aMUHO |- 3- e HuIT-
nponanoui |]aMuHo|-N-[(1R)-5-amuno- 1-(2-tupponuaus- 1-un-7-azacnupo| 3.5 |HoHaH-7-

Kap6OHI/IJ])1'IeHTI/IJ1] -4-meTu- HeHTaHaMI/IJZ[ TPpU-TPUPTOPYKCYCHON KUCIOTHI (coennHeHue 25)

£

N N
CTamm 1 Cragus 2 Craaua 3

Boc N
Boc ?j

A 258

JLJNl L Y{E cnme D@”vjl *”\«Nr(?

.S G

NHB{X:

25C Coepnprenue 25

Cragus 1:

TpeT-OyTui-2-nupponuans- 1-un-7-azactmpo[ 3.5 |JHoHaH-7-kapOokcunar (25A)

ol 0]
25A

Tper-OyTun-2-okco-7-a3acnupo[3.5|Honan-7-kapookcunar (3A) (131 mr, 0,55 mmonb),
yKCyCHYt0 kucioty (66 wr, 1,1 wmmoab), mwmppomuaud (39 wmr, 0.55 wmmonb),
TpuaueTokcuboporuapun Hatpus (233 wmr, 1,1 wmmomp) u guxyopmeran (20 m)
MOCJIEIOBATENIbHO NO0ABSUIM B PEAKIHOHHYI0 KOOy obobemom S50 mu. Ilocne nobGasienwst
peakLuy MO3BOJISAIN UATU NPU KOMHATHON TeMmneparype B TeueHue 6 4. PeakiMOHHBIN pacTBOP
¢unbTpOBaNM Ha BAaKyyMHOM (UIIBTPE U TMPOMBIBATIHM (UIBTPAT HACHILEHHBIM PAacTBOPOM
oukapOonara Hatpus (30 mu). [Tocne pasgeneHus: KUAKOW (pa3bl OPraHUIECKUN CIIOW CYIIUIH
Hay Oe3BOAHBIM CysibhaTOM HATpHsl, (UIBTPOBAIM HAa BAKYYMHOM (UIBTPE M BBIMAPHBAIH
¢unbTpaT NPU MOHWKEHHOM JaBICHHHU C TMOJYYEHHEM TpeT-OyTHII-2-THppOoNIUaAnH-1-mi-7-
azacinpo[3.5|HoHaH-7-kapOokcunara (25A) B Bune Oenoro nopomka (120 mr, Berxoxn 75%).

Cranus 2: 2-muppomuaun-1-un-7-aszacnupo[ 3.5 Juonan (25B)

e

25B

Tper-OyTun-(2-mupponuans- 1 -un-7-azactupo| 3.5 |HonaH-7-kapOokcunar (25A) (120 wmr,
0,41 mmonb) u auxiopmerad (10 mia) o6aBIsIM B peakLMOHHYIO KOOy o0bemMoM S50 mi U 1o

KaIUIsiM MPU KOMHATHOM TemrmepaTtype no0aByisiu TpuPTOpyKCycHYr0 kucioty (2 mu). Iocie
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no0aBJeHUsI CUCTEME IO3BOJISUIM PearupoBaTh MPH KOMHATHOH TeMmepaTrype B TE€YeHHe 3 .
PeakuMOHHBIN pPacTBOP HEMOCPEACTBEHHO BBIMAPUBAIM NPU IOHIDKEHHOM JaBJIEHUH C
MOJTy4YeHUEM HEOUYHUIIEHHOTO 2-MUPPOTHInH-1-mi-7-a3acriupo|3.5|HoHaHa (25B) B Bune *xentoii
macissHUCTOH skunkocTH (80 mr, Bbxon 100%), KOTOPYIO HCHOJB30BAIN HEMOCPEICTBEHHO B
CenyIoLIel peakLuu.

Cranus 3:

Tper-OyTun-N-[(1R)-1-6er3un-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOOHMIAMHHO)- 1 -(2-ntupponuaus- 1 -ui-7-a3acnupo[ 3.5 JHoHaH-7-
KapOOHWT ) TeHTHIT |KapOaMomi | -3-MeTHIT-Oy THII [aMUHO | -2-OKCO-3THJI |aMUHO | -2-0OKCO-

stun|kapbamar (25C)

FE R,
/DQ / 0 ©/

NHBoc

i
25C

Heounmennsiii 2-nupponuaut-1-wi-7-azacnupo[3.5|uonan (25B) (80 mr, 0,41 mmob),
rugpoxiopun  1-(3-aumerunamurONponm)-3-3Trnkapoonuumuna (96 wmr, 0,5 mmoms), 1-
rugpokcudensorpuaszon (67,5 mr, 0,5 mmons), mpoMexxkyTouHoe coexunenue 1 (309 mr, 0,41
MMOJIb) U auxjopMmeraH (20 mi) 1o0aBisuin B OQHOTOPIYIO KO0y oobemMoM 50 mMil U cucTeMe
MO3BOJISIJIM PEarupoBaTh MPU KOMHATHOM TeMIepaTrype B TeueHue 5 4. PeakIMOHHBINA pacTBOP
BBINAPUBAJIM TPU TMOHIKEHHOM J[aBJIEHHWH, & OCTATOK PAa3[eNsid M OYHINAIN C ITOMOIIBIO
KOJIOHOYHOH Xpomarorpaduu Ha cuimkareiae (muxjiopMeran:MeraHon (00:00)=50:1) c¢
MOJTyYeHHEM Tpet-OyTin-(1R)-1-6en3un-2-[[(1R)-1-6ens3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOOHUIAMHHO)- 1 -(2-tupponuaus- 1 -ui-7-a3acnupo| 3.5 JHoHaH-7-KapOOHMIT )TEHTHIT | -
kapOamom|-3-MeTuI-0yThI |aMUHO|-2-0KCO-3THJI [aMUHO | -2-0Kkco-3THI |[kapOamara (25C) B Buze
CBETJIO-JKENTOro TBEpAOro BemecTsa (344 mr, Bbrxog 90%).

Cramus 4. (2R)-2-[[(2R)-2-[[(2R)-2-amuH0-3-(heHun-nponaHowi |aMuHo|-3-heHu-
nponasous |aMuHo |-N-[(1R)-5-amuHo- 1-(2-nupponunus- 1-un-7-azacnupo[3.5 |HoHaH-7-

KapOOHMIT)TEHTHI | -4-MEeTHII-TIeHTAaHAMUA TPH-TPUPTOPYKCYCHOI KUCIOTHI (coennHenue 25)

D@j%«f@

NH, ¢ 3CF,COOH
CoepuHeHue 25

O

Tper-Oytmn-(1R)-1-6en3un-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcHKapOOHMIAMUHO)- 1 -(2-mupponunuH- 1-un-7-a3actiupo| 3.5 JHoHaH-7-

KapOOHWT ) TeHTIIT |KapOaMomt | -3-MeTHII-Oy THII |aMUHO | -2-0KCO-3THJI |aMUHO | -2-0KCO-
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stun|kap6amar (25C) (344 wmr, 0,37 MMoIb) U TPUPTOPYKCYCHYIO KUCIOTY (2 Mu1) nOOaBIIsIN B
peakMoHHyI0 KojlOy obbemMoM 50 M M cHCTeMe IMO3BOJISJIM PEarnpoBaTh NPU KOMHATHOMN
TeMIeparype B TedyeHHe 2 4. 3aTeM pPEeakLUOHHBIH pPacTBOP BBHIIAPUBAIM NMPU TOHMKEHHOM
JAaBIEHUM, a OCTATOK pa3le/suld M OYHUINAJIM C IIOMOINBIO MpPENapaTHBHON >KUAKOCTHOMN
xpomarorpaduu (ycnosust monyuenust: npudop: Gilson GX-281; kononka: Xbridge C18, 150x30
MM BHYTp.AMaM., 5 MkM; noxasrxkHas ¢asza: A - ACN u B - HyO; usokparndeckuii pesxum: 65%;
ckopocTh motoka: 30 mu/mMuH, oOpatHoe nasnenue. 1000 ¢yHTOB Ha KB. moiMm (6,9 MIla);
temneparypa konoHku: 30°C; nnmunHa BosHbL 210 HM; mepuoa: 18 MHUHYT, MOATOTOBKA MPOOHI:
COeMHEHUE PacTBOpsud B 12 My MmeraHosa;, BBOAUMBIH o0bem: 0,9 mu/urna). [lonyueHHBIH
PacTBOpP BBINAPHUBAJIH MPHU MOHMKEHHOM JABJICHHUU 151 YAAIEeHUs! OOJIbIISH YaCcTH PACTBOPHUTEIIS
U JTUO(QUITU3UPOBAITTU c MOJTy4YeHUEM (2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-peHunII-
NPOMAHOMI )aMUHO)-3-perm-nponanoni |aMmuHO|-N-[(1R)-5-amuno- 1-(2-upponunus-1-un-7-
azaciupo[ 3.5 |HoHaH-7-KapOOHWI)IEHTUII | -4-METHII-IEHTAHAMU 1A, TPU-TPUPTOPYKCYCHOH
KHCJIOTHI (coequHeHus 25) B Buzae Oenoro nopoiuka (249 mr, Beixon 70%).

MC m/z=365.8 [M+2H]"/2;

'H-SIMP (400 MI'n, D,0) § 7,43-7,13 (m, 10H), 4,71-4,70 (m, 1H), 4,62 (t, 1H), 4,30-
4,17 (m, 2H), 3,82-3,74 (M, 1H), 3,68-3,39 (M, SH), 3,38-3,21 (M, 1H), 3,15 (n, 2H), 3,06-2,90
(M, 6H), 2,43-2,25 (M, 2H), 2,16-1,89 (M, 6H), 1,78-1,27 (M, 13H), 0,89 (an, 6H).

IIpumep 24:

(2R)-1-[7-[(2R)-6-amun0-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-penn-
TIPOTIAHOWJI |aMHHO |-3-(peHIII-TTPOTIaHOMJI |aAMHHO | -4-METUJI-TIEHTAHOT |AMHHO |TeKCaHOW |- 7-
azacipo[ 3.5 |HOHaH-2- Wi |TUPPONUANH-2-KapOOHOBAasi KUCIIOTA TPU-TPUPTOPYKCYCHAsI KHCIIOTA

(coenunenue 26)

Q "COCMe Q“'“‘COQMQ

C'ranm 1 Craamns 2 Cragns 3
Boc N
Boc H
26A 26B

L?LNW b?kQﬁ
MeOOC CTaLlW;I 4 HOOC

NHBDC

ZDQL L“IO

NHBoc

Cmp,nﬂ 5 HOOG

NH 3CFaCO0OH

CoeanHerve 26

Cranus 1: TpeT-0yTui-2-[(2R)-2-meTokcukapOoHIITUPPONTUANH- 1 -1]-7-
azacinpo[3.5|HoHaH-7-kapOokcunar (26A)
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O “'COOMe

N

i 26A
N
Boc

Tper-OyTun-2-okco-7-azacnupo[ 3.5 |HoHaH-7-kapOokcunar (3A) (287 wmr, 1,2 Mmodb),
YKCYCHYI0 KHCHoTy (144 mr, 2,4 MMOIb), CIIOXKHBIH MeTHIOBBIH 3¢up D-nponuna (154 mr, 1,2
MMOJIb), TpHuauerokcuOoporunpun Harpus (233 wmr, 2,4 mMmonb) u npuxjopmeraH (30 wui)
MOCJIEIOBATENPHO NO0ABSUIM B PEAKIHOHHYI0 KOOy obbemom S50 mu. Ilocne mobGasienwst
peakLuy MO3BOJISAIN UATU NPU KOMHATHON TeMmmeparype B TeueHue 6 4. PeakiMOHHBIN pacTBOP
¢unbTpoBaNM Ha BAaKyyMHOM (UIIBTPE U MPOMBIBATIHN (DUIBTPAT HACHILEHHBIM PACcCTBOPOM
oukapOonara Harpus (50 mu). ITocne pa3geneHus: KUAKOW (pa3bl OPraHMIECKUN CIIOW CYIIUIH
Hay Oe3BOAHBIM CyJb(haTOM HATpHsl, (UIBTPOBAIM HA BAKYYMHOM (UIBTPE M BBINAPHBAIH
¢unIbTpaT NPU MOHIKEHHOM JaBICHHH C TOJYYEHHEM TpPEeT-OyTHII-2-THPPONIUArH-1-1i-7-
azaciinpo[3.5|HonaH-7-kapOokcunara (26A) B Bune Oenoro nopoiuka (275 mr, Berxox 65%).

Cragus 2:

meTni-(2R)-1-(7-a3acupo[ 3. SJHoHaH-2-mn)mupponuanH-2-kapookcunar (26B)

iN : “"COOMe

26B
N
H

Tper-Oytun-2-[(2R)-2-meTokcukapOoOHIIIUPPOIUANH- 1 -1 ]-7-a3acriupo[ 3. S [HoHaH-7-
kapOokcunar (26A) (275 wmr, 0,78 mmonb) u auxjopmerad (10 M) 1o0aBisId B PEAKLIMOHHYIO
Koy obsemomM 50 MI W MO KamwisiM  [OpH  KOMHATHOH —Temmeparype Ao0aBJsIIH
TpudTOpykcycHyro kucioty (2 mi). ITocne moOaBieHus CUCTEME TO3BOJISIM pearupoBaTh MpU
KOMHATHOU TeMIlepaType B TeueHHue 3 4. PeaklIMOHHBIN pacTBOP HEMOCPEACTBEHHO BhIAPUBAIH
IpU TOHWXKEHHOM JaBJeHUU ¢ mnojydeHueMm MeTtun-(2R)-1-(7-azacriupo[3.5]HoHAH-2-
WI)uppouanH-2-kapookcunara (26B) B Buae kenTol MacIssHUCTOM KuaKocTu (196 Mr, BbIXOA
100%), KOTOPYIO UCTIOJIB30BAIH HETTOCPEICTBEHHO B CICAYIOLIEH PEaKIIHH.

Cranus 3:

Metun-(2R)-1-[7-[(2R)-6-(Tper-OyTokcukapOonmnamuno)-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-
(Tper-OyToKCcHKapOOHMIIAMUHO)- 3-(h €HIII-TIPOTIAHOMII | aMUHO |- 3- e HUIT-TTPONIaHOMIT |aMHHO |-4-

METHJI-TIEHTAHOWJI |aAMUHO [reKCaHOmI |-7-a3actupo| 3. S [HoOHaH-2- il |THP PO AUH-2-KapOOKCHIIaT
(260)
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EE R,

o

Metun-(2R)-1-(7-a3actupo[ 3.5 JHoHaH-2-un)nupponuans-2-kapookcunar (26B) (196 mr,

NHBoc 26C

0,78 mmonb), rugpoxyopun 1-(3-gumerunamunonpomnui)-3-3tuiakapoonuumuna (180 mr, 0,94
MMOJIb), |-runpokcudenszorpuaszon (127 mr, 0,94 MmMounb), npomMexkyTouHoe coenuHenue 1 (587
mr, 0,78 mmoib) u puxsopmeran (20 mi1) 7oOaBISIIN B OAHOTOPIYO KOOy o0bemMoMm 50 mi u
CHUCTEME IO3BOJISIJIM PearupoBaTh MPU KOMHATHOM TeMIeEpaTrype B TeueHHe S5 4. PeaknOHHBIN
pacTBOp BBHIMAPHBAIN MpPHU TOHIKEHHOM MAABJIEHUH, & OCTATOK pa3feNisuld M OYHINAIA C
NIOMOIIBIO KOJIOHOYHOM Xpomarorpaduu Ha cuiukaresie (auxjopMeraH:Meranous (00:00)=50:1)
¢ mnonyueHueM MeTwI-(2R)-1-[7-[(2R)-6-(Tper-OyTokcukapbonmnamuno)-2-[[(2R)-2-[[(2R)-2-
[[TpeT-OyTokcukapOOHMIAMIHO)-3-() €HHUIT-TIPOIIAHOMIT)aAMUHO ) - 3- () €HIIT-IPOTIaHOWJI |aMHHO | -4-
METUJI-TICHTAHOWJI |aMUHO |reKCaHom |- 7-a3actupo[ 3.5 |HoHaH-2- 11 |MUpPOSTU AU H-2-
kapOokcunara (26C) B Bune 6enoro TBepaoro BemecTna (385 mr, Bexon 50%).

Cranus 4:

(2R)-1-[7-[(2R)-6-(Tper-OyTokcukapOonmnamMuno)-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-(TpeT-
OyTOKCHKapOOHMIAMUHO)-3-(h eHIII-TIPOTIAHOMJI |aMUHO | -3-(heHUIT-IIPOTTAHOMIT |aAMUHO | -4 - METHIT-
MIEHTAHOWJI |-aMUHO |reKCaHOWI |-7-a3actupo| 3.5 |HOHaH-2-1j1 | muppouanH-2-KapOoHOBas
kucnora (26D)

EEe RO

-
NHBoc
26D

Metun-(2R)-1-[7-[(2R)-6-(Tper-OyTokcukapbonmnamuno)-2-[[(2R)-2-[[(2R)-2-[[TpeT-
OyTOKCHKapOOHUIAMUHO)-3-(h eHIIT-IIPOTIAHOMT ) AMUHO )- 3-(h eHUJT-IPOTTAHOMJT |aAMUHO | -4 - METHII-
NIEHTAHOWJI |-aMHHO |reKCaHom |-7-a3acrupol 3.5 |[HoHaH-2-ui | mupponunuH-2-kapookcunat (26C)
(385 wr, 0,39 mmonb) pacTBOpsuid B MeTaHonie (5 MJI) TPU KOMHATHOH TeMIlepatype H B
PEaKIMOHHBIN pacTBOp AOOABISIN BOAHBIN pacTBop ruapokcuna Harpus (16 mr, 0,4 mmors) (10
). Cucreme mO3BOJISUIM pearupoBaTh NPU KOMHATHOW TeMmeparype B TeueHHe S5 .
Peaxiyonnbiii pactsop posoamnu 1o pH<4 1M BoAgHBIM pacTBOPOM COJISIHON KHCIOTH,
SKCTparnpoBany sTwianeratoM (20 M) U MoABEprajd CMeCh IMPOLECCY pasfeNeHHus >KUIKON
¢a3pl, opranmueckue ¢aspl CymIwIM Haj Oe3BOAHBIM Cyib(aTroM HaTpus, (UIBTPOBAIH H
BBINAPUBATIHN (PUIBTPAT NMPU MOHIKEHHOM JABJIEHUU C nojydeHueM MeTui-(2R)-1-[7-[(2R)-6-

(Tper-OyTokcukapOonunamuHo)-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-(TpeT-OyTOKCHKapOOHMIAMUHO)-
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3-¢peHnn-nponaHonI)aMUuHO)-3-(heHNIT-TPOIaHOMI |]aMUHO | -4-MeTHIT-
MIEHTAHOWJI |aAMUHO |FeKCaHOMII |- 7-a3acnupol 3. S [HoOHaH-2- 1 |[HUPPOSTUANH-2-KapOoKCHIaTa
(26D) B Buzne Oenoro TBepaoro Bemectsa (345 mr, Berxoa 93%).

Cranus S:

(2R)-1-[7-[(2R)-6-amun0-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-amunO-3-peHumi-
TIPOTIAHOMJI |aMUHO |- 3- (e HUIT-TIPOTTAaHOMJI [AMHHO | -4-MeTHII-TIeHTAHOMJI |AMHHO | FeKCaHOMI |- 7-
asacriupo|3.5|HoHaH-2-un | nuppoIuaNH-2-KapOOHOBAs KHCIIOTA; TPU-TPUPTOPYKCYCHAST KHCIOTA

(coenquHeHue 26)

Lo
IS

NH, 3CF;CO0H
CoegureHue 26

(2R)-1-[7-[(2R)-6-(TpeT-OyTokcukapOonmnaMuno)-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-(TpeT-
OyTOKCHKapOOHMIAMUHO)-3-(h eHIII-IIPOTIAHOMT ) AMUHO )- 3-(h eHUJT-IPOTTIAHOMJT |aAMUHO | -4 - METHII-
NEHTAHOWJI |aMUHO |rekcaHouI |- 7-a3actupo| 3. S|[HOHAH-2- Wil |TUPPONTUANH-2-KapOOHOBYIO
kuciory (26D) (345 wr, 0,36 MMonb) U TPUPTOPYKCYCHYIO KHUCIOTY (2 M) HOOaBisiIN B
peakMoHHyI0 KojlOy oObemoM 50 M M cHCTeMe IMO3BOJISIIM PEarnpoBaTh NPU KOMHATHOMN
TeMIlepaType B TedeHHe 2 4. 3aTeM pPEaKLHOHHBbIM PacTBOP BbINAPUBAIN NPU TOHUKEHHOM
JABJICHUH, & OCTATOK pa3AeNsiM M OUUILIAId C TOMOIIBIO MpEenapaTUBHOW KUAKOCTHOM
xpomatorpadun (ycnosus nonydenust: mpudop: Gilson GX-281; xononka: Xbridge C18, 150x30
MM BHYTp.AHaM., 5 MKM; noasmkHas gasza: A - ACN u B - H,O; uzokparudeckuii pexxum: 65%;
ckopocTh moroka: 30 mu/muH; oOpatHoe maBienue: 1000 ¢yHTOB Ha KB. mroiim (6,9 MIla),
temneparypa konoHku: 30°C; nmuna BosHbl 210 HM; mepuoa: 18 MHUHYT, MOATOTOBKA MPOOHI:
COEMHEHUE PacTBOpsUM B 12 My MeraHoja; BBOAMMBIN oObeM: 0,9 mu/urna). [Tomy4yeHHbI
PacTBOP BBINAPHUBAJIH MPHU MOHMKEHHOM JABJICHUU 151 YATeHUs1 OONbLISH YaCTH PACTBOPHUTEIIS
u juodpumusupoBann ¢ nonydeHueMm (2R)-1-[7-[(2R)-6-amuno-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-
aMUHO-3-(heHUIT-PONaHOWI |aMUHO |- 3-(h eHHJT-TIPOTTAHOMIT |aAMUHO | -4 - METHIT-

NIEHTAHOWJI |aMUHO |rekcaHouI |- 7-a3actupo| 3. 5S|[HOHAH-2- Wl |THPPONTUANH-2-KapOOHOBOM
KHCJIOTBI, TPU-TPUPTOPYKCYCHOU KHUCIOTHI (coequHeHus 26) B Bune Oenoro nmopoika (240 mr,
BbIxOA 60%).

MC m/z=387,8 [M+2H]"/2;

'H-SIMP (400 MTI'w, D,0) & 7,44-7,09 (M, 10H), 4,27-4,19 (m, 3H), 3,96-3,84 (v, 2H),
3,67-3,50 (m, 3H), 3,48-3,21 (m, 3H), 3,19-2,89 (M, 7H), 2,50-2,22 (m, 3H), 2,18-1,91 (M, SH),
1,78-1,24 (m, 13H), 0,88 (an, 6H).

IIpumep 25:

2-[(2R)-6-amun0-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-(heHUI-IPOITAHOMII |aMUHO |- 3-

(b eHUJI-TPOTIAHOWI |aMHHO |-4-MEeTHII-TIEHTAaHOWI | -aMIHO |rekcaHon | -N-meTmn-2,7-

nuazacnupol3.5|HoHaH-7-kapOokcamMun; AU-TpUPTOPYKCYCHasl KUCIoTa (coexnHeHue 27)
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N,Boc Craaus 1 OC/ CTaz:mn 2 o NH Cragnsi 3
W ' -

—NH _NH CF;COOH

HN

27A 278

WRINCI

/NH H/ 6 2CF,CO0H

NHBOC

27C CoepuHerune 27

Cragus 1:

TpeT-OyTui-7-(merunkapoamonin)-2,7-quazactupo| 3.5 JHonan-2-kapbokcunat (27A)
-Boc
N

OyN

—NH

2-tper-OyTokcukapOonmn-2,7-quasaciupo[3.5|HoHan (0,45 r, 2 MMOIb), TUXJIOPMETAH
(10 M) u TpwsyTHnamuH (0,30 1, 3 MMOJb) HOOABISIM B PEAKLIMOHHYIO KOJIOY TOA 3aIHUTOM
azoroM. Cmech oxnaxkpanu 10 0-5°C u pobasmsum MerunamuHopopmmxiopun (0,20 r, 2,2
mmonb). Ilocne poGaBneHust OXNaXAeHHWE IMPEKpallald W MOBBINAIM TEMIEpaTypy [0
KOMHAaTHOW TeMIEepaTypbl U NPOAOJDKanu peakiuto B TedeHue 1 4. TCX ucnonp3oBanu A
KOHTPOJIs 3aBepiueHus: peakiun. JJodassmu nuxmopmeran (10 mu) u Boay (10 M) u mocne
nepeMelInBaHNsl B T€UeHHE 5 MMHYT CJIOM OCTAaBJUIN JJIsl Pa3fieNIeHus, OpraHUuYecKuil cioi
CYyIIMIN Haja Oe3BOAHBIM CyJb(GATOM HATpusi, GUIBTPOBAIM M BBINAPHBAIH NPH MOHWKEHHOM
nasneHnr. OCTaTOK pa3iessuld M OYHINAIM C TMOMOINBIO KOJIOHOYHOH Xpomarorpaduu Ha
cunukarene  (auxynopmeran/meranon=(06/00) 20/1) ¢ nomydeHueM  Tper-OyTui-7-
(Metunkapbamomn)-2,7-quaszacnupo-[3.S|HoHaH-2-kapOokcunata (27A) B BUAE CBETIIO-KEITOrO
macstaucToro Bemectsa (0,48 T, Bbxon 85%).

Cragus 2:

N-metun-2,7-muazacnupo[3.5 |Honan-7-kapbokcamun, 2,2, 2-TpudTOpyKCyCHasl KHCIIOTa

(27B)
NH

0]
N

_NH CF;COOH

Tper-OyTun-7-(Mmerunkapbamornn)-2,7-quazacnupo-[ 3.5 |HoHaH-2-kapOokcunaT (27A,
0,48 1, 1,7 Mmmonb) 100aBsLIM K IUXJIOpMETaHy (5 Mi) B peakuMOHHOH koinbe oobemoMm 50 mi
MOJT 3aIIUTON a30TOM W TP MEepeMeIInBaHuH JTOOABISIN TPUPTOPYKCYCHYIO KUCIOTY (2 muI).

ITocne noGaBneHus: cucTeMe NMO3BOJISUIN PearupoBaTh NP KOMHATHON TeMIIepaType B TEUEHHE 2
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4. TCX ucnonb30Baiy Al KOHTPOJIS 3aBEPIIEHUS] PEAKIMH, U PEAKIHI0 BBIMAPHBAIN JOCYXa
IpU TOHWXKEHHOM JaBjleHMM C noaydeHueM  N-merun-2,7-nuazacnupo(3.5]HoHaH-7-
kapbokcamuna;, TpUPTOPYKCyCHON KHCIOTHI (27B) B BHAE CBETJIO-XKENTOTO MACJISTHUCTOTO
BemectBa (0,49 r, Bbxox 97%), KOTOpOE HCMOJIB30BAIM HEMOCPENCTBEHHO B CIENYIOLIEH
CTaHM.

Cranus 3:

Tper-OyTun-N-[(1R)-1-6er3un-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOOHUIAMUHO)- 1 -[ 7-(MeTunkapbamounn)-2,7-nuazacnupo[ 3.5 |HoHaH-2-

kapOoHWI | meHTH |KapOaMou|-3-MeTHII-Oy THII [aMUHO | -2-OKCO-3THJI |aMUHO | -2-0KCO-

stun|kapbamar (27C)
O 0]
H H
N/[l\/“’ig*u’lj\/Nj‘/(E
o\}/@a > 0 0
_-NH
NHBoc
HeounmeHHub N-metun-2,7-nmuazacnupo| 3.5 JHoHaH-7-kapOokcaMu,

TpudropykcycHyro kucioty (27B) (0,48 r, 2,60 Mmmonb) nobasmsimn B quxyopmerad (10 mir) B
peakmoHHON koybe oOvemom 50 My mopn 3amuToi azoroM. Cmech oxnmaxpanu o 0°C B
nenssHo Oane u no0aBisum mpoMe:kyTouHoe coeguHenue 1 (0,50 r, 0,66 wmmoIb),
rugpoxiopun 1-(3-pumernnamuHOnponun)-3-srunkapoogunmuna (200 mr, 1,73 mmone) u 1-
rugpokcudensorpuason (125 wmr, 0,93 mmonb). Ilocne noOaBneHust cucreme MO3BOJSUIN
pearupoBaTh NpPU KOMHATHOW TemIeparype B TeueHue 3 4. 3aTeM B PEaKLUOHHBIH pacTBOp
nobasmsi 1M BOAHBIN pacTBOpP COJNSTHOM KUCHOTHI (15 MJI) M CMeCh IepeMeInnBay, a 3aTeM
NOJBEpraii mpoueccy pasnenenus skuakon (asel. K opranudeckoit ¢ase mobasisiu
HACBILIEHHBIA BOIHBIN pacTBOp KapOoHaTta HaTpus (15 Mi) U cMech nepeMelrBaiu B TeYEHHE
30 MUHYT, a 3aTeM TOABEPrajil NPOLECCY pasfeneHus unkoi ¢aspl. Opranudeckyro (asy
NPOMBIBAJIM HACHIIEHHBIM BOIHBIM pPAacTBOPOM Xjopuaa Hatpusi (15 wur), cymwmnm Han
0e3BoAHBIM Cyib(aToM HaTpus, (GUIBTPOBAIH M BBIAPUBAIN (UIBTPAT TMPH MOHIKEHHOM
JAaBJIEHUH C TOJy4eHHeM HeodulneHHOro TpeT-OyTun-N-[(1R)-1-0ensun-2-[[(1R)-1-6en3mn-2-
[[(1R)-1-[[(1R)-5-(TpeT-OyTOoKCcHKapOOHMIAMUHO)- 1 -[ 7-(MeTnnkapbamonn)-2,7-
nuasacnupol 3.5 |HoHaH-2-kapOoHM |TeHTHI | KapOamoui |- 3-MeTui-0y THT |aMIHO |-2-0KCo-
3TU |aMUHO|-2-0Kco-3Tmi |[kapbamara (27C) B BUAE CBETJIO-KEJNTOrO BCIEHEHHOTO TBEPAOTO
Bemectea (0,5 1, Bbxoxm 80%), KOTOpOE HCHOJB30BAIN HEMOCPENCTBEHHO B CIIENYIOIEH
peaKIuu.

Cranus 4:

2-[(2R)-6-amun0-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-(heHUI-IPOITaHOMIT |aMUHO |- 3-
(b eHUI-TPOTIAHOWI |aMHIHO |-4-MEeTHII-TIEHTAHOWT | -aMUHO |rekcaHou | -N-meTn-2,7-

nuaszacnupol 3.5 |HoHaH-7-kapOokcamu, AU-TPUPTOPYKCYCHAs! KUCIOTA (coeqnHeHue 27)
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Heounmennsiii  tper-OyTun-N-[(1R)-1-6en3mn-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-
(Tper-OyTOokcukapOoHUIaMUHO)- 1-[ 7-(MeTunkapbamomn)-2,7-quaszacnupo| 3.5 |HoHaH-2-
KapOOHWJI | TeHTHIT|-KapOaMOJI |- 3-MeTHII-Oy THIT |aMUHO |-2-OKCO-3THJT |aMHUHO|-2-0KCO-
stuin|kapbamar (27C) (0,5 r, 0,5 mmonb) pactBopsuin B puxyiopmerane (7,5 mu) u noOaBisuiu
TpudTopyKCcycHYI0 KUCIOoTy (3,5 mit). CucreMy mepeMermnBaii NpU KOMHATHOH TeMIiepaType B
TedeHue | 4. 3aTeM peakIMOHHBIN PACTBOP BHIMAPUBAJIN MPU MOHUKEHHOM JaBJICHHUH, & OCTATOK
pa3neysii U OYHWINAJIH C TIOMOLIBIO IMPENapaTUBHOW KUAKOCTHOH Xpomartorpaduu (yCIOBHS
nonyueHusi: mpudop: Gilson GX-281; xononka: Xbridge C18, 150x30 MM BHyTp.UaM., 5 MKM;
nonsmwxkHas ¢aza: A - ACN u B - H,O; usokparuueckuii pexum: 65%; ckopocts moroka: 30
mi/MuH, obpatHoe masnerue: 1000 ¢pyHTOB Ha KB. moiiM (6,9 MIla); Temneparypa KOJOHKH:
30°C; nmuHa BosHbL: 210 HM; mepuos: 18 MUHYT, MOATOTOBKA MPOOBI: COSTUHEHNE PACTBOPSIIH B
12 M meranona, BBoxuMBIH oObeM: 0,9 mu/mrma). IlomydeHHBIH pacTBOpP BBIMAPUBAIU IPH
NOHMKEHHOM JIaBJICHUU NIl yaJeHus1 OONblIel YacTH PAaCTBOPUTENS W JMOPHIN3UPOBAIN C
MOJyYEHUEM 2-[(2R)-6-amuu0-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-peHmI-
MIPOTIAHOWJI |aMHHO |-3-(peHIII-TPOTIAaHOMJT |aAMHHO | -4-METUIITIEHTAHOWIT |aMUHO |reK caHOMJT | -N-
meTmi-2,7-nuazacnupo| 3.5 |HoHaH-7-kapOokcaMua; IU-TPUPTOPYKCYCHOM KHUCJIOTBI
(coenmuenus 27) B Buze O6esoro TeepAoro seuectna (220 mr, Bbixon 40%).

MC m/z (UDP): 360,3 [M+1H] +/2;

'H-SIMP (400 MTI'w, D,0) § 7,45-7,16 (m, 10H), 4,66-4,57 (m, 1H), 4,32-4,19 (m, 2H),
4,19-3,99 (m, 3H), 3,83-3,66 (m, 2H), 3,40-3,22 (m, 4H), 3,22-3,12 (M, 2H), 3,06-2,99 (M, 4H),
2,69 (¢, 3H), 1,80-1,62 (m, 8H), 1,58-1,27 (m, SH), 1,03-0,79 (m, 6H).

IIpumep 26:

7-[(2R)-6-amun0-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-(HheHUI-POMaHOMI |aMUHO |- 3-

(b eHUI-IPONAHOWI |aMHIHO |-4-MeTHII-TIEHTAHOWT | -aMUHO [rekcanou | -5, 5-nudrop-N-metun-2,7-

nuazacrupol 3.5 |HoHaH-2-kapOokcamMu I, TU-TPUPTOPYKCYCHAs! KUCIoTa (coeqnHeHue 28)
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Cramuss  1:  Oewnsui-5.5-gudrop-2-(MerunkapOamornn)-2,7-auasacnupol 3.5 |HoHaH-7-

kapOokcunar (28A)

0 28A

bensun-5,5-nudrop-2,7-nuazacnupo|3.5|noHan-7-kapookcunar (16C) (330 wmr, 1,11
MMOJIb), TpU3TUIaMuH (364 mr, 3,6 MMoub) u auxiopmeTad (20 mut) 10OaBISUTN B PEAKLIMOHHYIO
Kosby obvemom 50 mut U pacTBOpsuM Npu mnepeMernrBanuu. [locne oxnaxnenus no -10°C mo
KamsmM nobasisin MetrnamuHoopmutxiopun (104 mr, 1,11 mmons). Ilocne noGasienwst
peakuuy NO3BOJLSUIM WATH IPU KOMHATHOW TeMIlepaType B TeueHue 3 4. B peakLMOHHBIN
pactBop nobapisui 3M pa30aBieHHYIO COMSTHYIO KHCIOTY (50 MIJI) M SKCTparupoBaid CMECh
nuxjopmeraroM (60 mu x2). Opranmueckue ¢aspl Cymmim Haa O€3BOAHBIM CYJIb(HATOM HATPUS,
(UIBbTPOBANIH U BHINAPUBAIHN (PHIBTPAT MPU NOHMKEHHOM JABJIEHUH C MOJyYeHHeM OeH3MII-5,5-
mudrop-2-(merunkapbamomnn)-2,7-muazaciupo| 3.5 |HoHaH-7-kapOokcunara (28A) B Bune Oenoro
TBEpIOro BemecTa (268 mr, Bbxon 68,6%).

MC m/z (UDP): 354,1 [M+H]";

'H-SIMP (400 MI', CDCl3) 8 7,41-7,28 (m, SH), 5,14 (¢, 2H), 4,09 (n, 2H), 3,65 (ux,
4H), 3,51-3,44 (M, 2H), 2,79 (c, 3H), 2,01 (c, 2H).

Cragus 2:

5.5-nudrop-N-merun-2,7-quazacnupo[3.5|HoHan-2-kapOokcamun (28B)
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bensun-5,5-nudrop-2-(metunkapdbamomn)-2,7-auazacnupo[ 3. S |HoHaH-7-KapOOKCHIaT
(28A) (269 wr, 0,76 mmoub), namnanuii Ha yrie (54 mr, 20 Bec.%) u metano (5 mi1) 1oOaBIIsLIH
B PEAKLHUOHHYIO KOOy oObemoMm 50 mi. ATMocdepy 3aMeHsuid BOIOPOIOM 3 paza U CMeECh
MOJBEpPrajii peakuuu moa armochepoit Bomopona (OaijaoH) MpU KOMHATHOW TemrepaType B
TedueHHe 3 4. 3areM pEeakIMOHHBIA PacTBOpP (HIBTPOBAIM HYepe3 IMATOMUT WM BbIMAPUBAIIA
(GuIbTpPaT MpH MOHMKEHHOM IaBJIEHUH C MOJYYEHHEM HEOYMIIEHHOTo 5,5-mudrop-N-meru-
2,7-nnazaciiupo[3.5|HoHaH-2-kapOokcamuia (28B) B BHIE CBETJIO-JKENTOrO MACISTHUCTOTO
Bemiecta (164 mr, Bexon 98,55%), KOTOpOe HCMOJIB30BAIM HEMOCPENCTBEHHO B CIIENYIOIIEH
peaKLuH.

MC m/z (U3P): 220,2 [M+H]*;

Cragust 3: Tper-Oytun-N-[(1R)-1-6er3mi-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcH-kapOOHMIAMUHO)- 1-[5,5-mudrop-2-(Metunkapbamown)-2,7-nuazacnupo| 3.5 |JHoHaH-7-

KapOOHWI | TeHTIIT|-KapOaMOwI |- 3-MeTHII-0y THIT |aMUHO |-2-OKCO-3THJI |aMUHO|-2-0KCO-

stu|kapbamar (28C)
F o o
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o) >0 e}
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28C

Heounmennsiii 5,5-gudrop-N-metun-2,7-auazacnupol 3.5 |Honan-2-kapbokcamun (28B)
(164 wmr, 0,75 mmonb), ruapoxyopua 1-(3-mumernnamuuonponun)-3-srunkapoogunmuna (0,374
r, 1,95 mmonn), 1-runpokcudensorpuaso (110 mr, 0,81 MMOITB), IPOMEKYTOYHOE COeTUHEHHE
1 (565 wmr, 0,75 mmonb) U guxiopmetad (50 M) mocinenoBaTeIbHO JOOABISUIN B PEAKLIMOHHYIO
Koy obpemoM 50 MJI M CHCTeME TMO3BOJISUIM pearupoBaTh NMPU KOMHATHOW TeMIepaTrype B
TedeHHe 5 4. PeakiMOHHBIN PacTBOpP BBIMAPHBAIN TNPH MOHWKEHHOM aBIIEHHH, a OCTAaTOK
pa3memsyii M OYMIIAIM C TOMOLIBIO KOJIOHOYHOH Xpomartorpaduu Ha  CHIIMKarene
(muxopmeran:MeTaHou (006:00)=50:1) ¢ monyuenuem Tper-O6yTHi-N-[(1R)-1-6en3mn-2-[[(1R)-1-
6ens3mn-2-[[(1R)-1-[[(1R)-5-(TpeT-OyToKcukapOoHMIaMuHo)- 1-[5,5-nudTop-2-
(MeTunkapbamonn)-2,7-nuazacnupo| 3. S|HoHaH-7-kapOoHWI |neH T |-KapOamMon|-3-MeTu-
OyTui|aMuHO|-2-0KCO-3THII |aMUHO|-2-0Kkco-3TIi [kapbamara (28C) B BHUIE CBETJIO-KENTOTO
TBepaoro Bemectsa (600 mr, Berxon 84%).

Cragus 4: 7-[(2R)-6-amun0-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-heHunII-
MIPOTIAHOWJI |aMHHO |-3-(heHIIT- TPOTIaHOMJI |AMHHO | -4-MeTHJI-TIEHTAHOMJT |aMUHO |rTeKCaHou | -5, 5-
nudTop-N-metmi-2,7-nuazacnupo[ 3.5 |Honan-2-kapObokcamun, IUTPUPTOPYKCYCHAsT KHUCIIOTa

(coenuHeHnue 28)
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Tper-OyTtun-N-[(1R)-1-6en3mn-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOOHUIAMUHO)- 1-[5,5-nudrop-2-(MeTunkapbamonn)-2,7-nuazactnupo| 3.5 |JHoHaH-7-
KapOOHWJI | TeHTHIT|-KapOaMOwJI |- 3-MeTHII-Oy THIT |aMUHO |-2-OKCO-3THJI |aMUHO|-2-0KCO-
stui|kap6amar (28C) (600 mr, 0,6 MMOJIB) U TPUPTOPYKCYCHYIO KUCIOTY (3 Mit) mobaBisid B
peaknnoHHYI0 KoJOy oObemMoM 50 M M CHCTeMe IMO3BOJISUIM PEearpoBaTh NMPU KOMHATHOH
TeMIeparype B TedeHHe 2 4. 3aTeM pPeakLHOHHBbIH pPAcTBOP BBITAPUBAIHN MPU TOHIKEHHOM
JaBJIEHUH, a OCTAaTOK pa3le/suld M OYHUINAJIA C IOMOINBI0 MpPENapaTHBHON >KUAKOCTHON
xpomatorpadun (ycnosust nonydenus: npudop: Gilson GX-281; xononka: Xbridge C18, 150x30
MM BHYTp.AHaM., 5 MkM; noasmkHast paza: A - ACN u B - HyO; nzokparndeckuii pesxxum: 65%;
ckopocTh motoka: 30 mu/muH, oOpatHoe nasneHue: 1000 ¢yHTOB Ha KB. monMm (6,9 MIlla);
temneparypa konoHku: 30°C; nnuna BosHbL 210 HM; mepuoa: 18 MHUHYT, MOATOTOBKA MPOOHI:
COeANHEHUE pacTBOpsud B 12 M1 meraHo’a; BBOAMMBIN oObeM: 0,9 mu/urna). Ilomy4deHHBbIH
PacTBOP BBINAPHUBAJIH MPH MOHIKEHHOM AABJICHHUHU IS YAIeHUs! OONbIIeH YaCTH PACTBOPHUTEI
u JmodummsupoBan ¢ mnonydeHueMm 7-[(2R)-6-amuno-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-amunO-3-
(b eHuI-nponaHowmI |aMuHO |- 3-(p €HUIT-TPOTIAHOMI |aAMHUHO |-4-MeTHII-
NeHTAaHOW |aMUHO rekcaHonn|-5,5-audrop-N-merun-2,7-auazacnupo[ 3.5 JHoHan-2-
kapOokcaMuza; Iu-TpUPTOPYKCYCHOM KUCIOThI (coequnenus 28) B Buze Oesoro nmoporuka (100
Mr, Beixon 13%).

MC m/z (UDP): 755,5 [M+H]";

'H-SIMP (400 MI'n, D,0) & 7,43-7,18 (m, 10H), 4,86-4,75 (m, 1H), 4,65 (1, 1H), 4,39-
4,17 (m, 2H), 4,15-4,05 (m, 2H), 4,04-3,45 (m, 6H), 3,24-3,10 (M, 2H), 3,10-2,90 (m, 4H), 2,77-
2,60 (M, 3H), 2,06 (n, 2H), 1,85-1,61 (m, 4H), 1,60-1,46 (m, 3H), 1,45-1,27 (m, 2H), 0,92 (ar,
6H).

Ipumep 27:

2-[(2R)-6-amun0-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-(heHUT-IPOMAHOMIT |aMUHO |- 3-
(b eHUJI-IPOTIAHOWT |aMHIHO |-4-MeTHII-TIEHTAHOWT | -aMUHO [reKcaHou | -5, 5-nudrop-N-metun-2,7-

nuaszacriupol3.5|HoHaH-7-kapOokcamu, IUTpUPTOPYKCYCHASI KUCIIOTa (coexnHenue 29)
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Cranus 1: Tper-Oytuin-5,5-nmudrop-7-(merrnkapbamonin)-2,7-nuazacnupo[ 3.5 |HoHaH-2-

kapOokcunar (29B)
e F
0
BocNi>CN_<
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208 "

bensun-5,5-nu¢rop-2,7-nuazacnupo| 3.5 |nonan-7-kapookcunar  (16C) (113 wmr, 0,43
MMOJIb), TpuaTUIaMuH (43 mr, 0,43 MmMonb) u quxiopmetad (10 M) 1oOaBsUM B pEaKLIMOHHYIO
k0JI0y oObemMoM S50 M u pactBopsutn npu nepemernuBanuu. I[locne oxnaxkaenus no -10°C mo
KarisiM  1o0aBis MeTwiaMmuHopopmuixiaopun (42 mr, 0,45 mmons). Ilocne nobasnenust
peakLMy MO3BOJSUIM WATH IPU KOMHATHOM TemrepaTtype B TeueHue 3 4. B peaxkuuOHHBbIN
pactBop nobasmsu 0,3M pa3daBineHHYIO COMSIHYIO KUCTOTY (10 Mi1) M SKCTparupoBajl CMeCh
auxjopmeraHoM (5 min x2). Opranudeckne (asbl CyIIMIN HaJ O€3BOAHBIM CYJb(ATOM HATPHS,
¢uIpTpOBANTM M BBIMAPUBAIN (PUIBTPAT NIPH MOHMKEHHOM JIABJIEHUH C ITOJIy4€HUEM TPeT-OyTHII-
5,5-mudrop-7-(merunkapdbamomnn)-2,7-nuazactupo| 3.5 [Honan-2-kapbokcunara (29B) B Buze
Oenoro TBepaoro Bemiecta (96 mr, Bbixoxn 70%).

Cranus 2:

5,5-nu¢rop-N-merun-2,7-quasacnupo[3.S|HoHan-7-kapookcamun (29C)

Tper-Oytun-5,5-nudrop-7-(merunkapdamornn)-2,7-nnazacnupo| 3. 5S|HonaH-2-
kapOokcunar (29B) (96 mr, 0,3 mmonb) u nuxynopmerad (8 mu) 100aBisUIM B PEAKLIMOHHYIO
konmby obsemomM S50 Mm W MmO KamwmsiM  [pH  KOMHATHOH —Temmeparype o0aBIsIH
TpudTopykcycHyro kucioty (2 mi). [Tocne nobapieHus cucteMe MO3BOJISUIH PearupoBaTh MpU
KOMHATHOU TeMIlepaType B TeueHue 3 4. PeaklIMOHHBIN PacTBOP HEMOCPEACTBEHHO BbINAPUBAIH
IPY NOHMYKEHHOM JIaBJIEHUH C ToyueHueM S,5-nudrop-N-merun-2,7-auazacnupo[3.5]HoHan-7-
kapOokcamuza (29C) B Buze xenTol MacIsTHUCTON kunkoctu (66 mr, Beixon 100%), kotopyro

HCIIOJIb30BAJIN HETIOCPEACTBEHHO B CHeI[YIOLLIefI peakunu.
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Cragus 3:
TpeT-OyTui-N-[(1R)-1-6en3un-2-[[(1R)- 1-0en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOoOHMIaAMUHO)- 1-[5,5-nudrop-7-(MeTunkapbamonn)-2,7-nuazactupo| 3.5 |HonaH-2-

kapOoHWI [meHTIIT|KapOaMom | -3-MeTHII-Oy THII |aMUHO | -2-OKCO-3THJI |aMUHO | -2-0KCO-

stui|kapbamar (29D)
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5,5-mudrop-N-merun-2,7-nuazacrnupol3.5|HoHan-7-kapbokcamun  (29C) (66 wr, 0,3
MMOJIb), ruapoxyopua 1-(3-mumermnamuHOnponmn)-3-3Tunkapdonuumuna (239 wmr, 0,36
MMOJIb), 1-ruapokcudensorpuaszon (49 mr, 0,36 MMOJIb), IPOMeKYTOYHOEe coequHeHue 1 (226
mr, 0,3 MMmonb) u auxsiopmerad (30 mur) noOaBIsLIIH B OXHOTOPIYIO KOOy oobeMoM 50 mi u
CHUCTEME MO3BOJISIJIN PearupoBaTh MPU KOMHATHOM TeMMEpaType B TeueHHe S5 4. PeakMOHHBIN
pacTBOp BBHIMAPHBAIN MPHU TOHIDKEHHOM MJaBIEHHHM, & OCTATOK pa3deisuii W OYHINAIA C
MIOMOIIBIO KOJIOHOYHOM Xpomarorpaduu Ha cuimkaresie (auxyiopmeraH:MeraHous (00:00)=50:1)
c MOJIyYeHUEM tpeT-OyTn-(1R)-1-6er3mi-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOOHMIAMUHO)- 1-[5,5-nudrop-7-(MeTunkapbamonn)-2,7-nuazactupo| 3.5 |HonaH-2-
KapOOHWI|-nieHTHI |[KapOaMom |-3-MeTI-0y THIT |aMHUHO |-2-0KCO-3 THJI |aMUHO|-2-0KCO-
stun|kapbamara (29D) B Buze 6enoro Teepaoro Beuiectsa (286 mr, Bexon 90%).

Cranus 4:

2-[(2R)-6-amun0-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-peHUI-TponaHom |aMuHo | -3-

(b eHII-TIPONaHOWJI |aMUHO |-4-MeTHII-TIEeHTAHOWJI | -aMHUHO [reKkcaHomn |-5,5-nuprop-N-metun-2,7-

nuaszacnupol3.5|HoHaH-7-kapOokcamMu TUTPU(TOPYKCYCHBIN KUCIOTHI (coexnHenue 29)

e NJOI\;/N?NE\:N NH;
WeSaey

o}
NH, * 2CF4CO0H

CoepnHeHne 29

Tper-Oytun-(1R)-1-6en3un-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOOHMIAMUHO)- 1-[5,5-nudrop-7-(MeTrnkapbamonn)-2,7-nuazactupo| 3.5 |HoHaH-2-
KapOOHWI | TeHTIIT|-KapOaMow |- 3-MeTHII-0y THIT |aMHUHO |-2-OKCO-3 THJT |aMUHO|-2-0KCO-
stuin|kapbamar (29D) (286 wmr, 0,3 MMOJIB) U TPUPTOPYKCYCHYIO KHCIOTY (2 Mir) nobaBisiii B
peakMoHHYI0 KoJOy obbemMoM 50 M M cHCTeMe IMO3BOJISIIM PEearnpoBaTh NPU KOMHATHOMN
TeMIepaType B TedeHHe 2 4. 3aTeM peakLHOHHbI PacTBOP BBIMAPUBAIN MPU MOHWKEHHOM

AAaBJICHUH, a OCTAaTOK pasac/isiyii U O4YHUINAJIM C TMOMOIIbHO npenapaTHBHofi JKHUIKOCTHOM
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xpomatorpadun (ycnosus nonydenus: npudop: Gilson GX-281; xononka: Xbridge C18, 150x30
MM BHYTp.AHaM., 5 MkM; noasmkHast paza: A - ACN u B - HyO; nzokparudeckuii pesxxum: 65%;
ckopocTh motoka: 30 mu/muH, oOpatHoe nasineHue: 1000 ¢yHTOB Ha KB. moiiMm (6,9 Mlla);
temneparypa konoHku: 30°C; nnunHa BonHbl: 210 HM; nmepuoa: 18 MHUHYT, MOATOTOBKA MPOOHI:
COeMHEHHe pPacTBOPsUIM B 12 My MeraHona, BBOAUMBIH oObeMm: 0,9 mu/urina). [TonyueHHBbIH
PacTBOp BbINAPUBAIIN TPU MOHWKEHHOM JIaBJICHUU IJIS1 YAAJICHUs OOJIbLIeH YaCTH PaCTBOPUTEINS
u JnuopummsupoBanu ¢ nojnydenueMm 2-[(2R)-6-amuno-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-
(b ennn-nponaHons |aMuHO |-3-peHuI-mponaHou |JaMuHO | -4-MeTHII-

MIEHTAHOWJI |aMUHO [rekcaHou |-5,5-nudrop-N-metmi-2,7-nuazacnupo| 3.5 |JHoHaH-7-
kapOokcaMua;, TU-TPUPTOPYKCYCHOM KUCIOTHI (coequuenus 29) B Buae Oenoro nmopomka (192
MT, BbIXOH 65%).

MC m/z=378,3 [M+2H]*/2;

'H-SIMP (400 MI'w, D,O) & 7,46-7,12 (M, 10H), 4,64-4,58 (m, 1H), 4,53-4,43 (v, 1H),
4,26-4,19 (m, 2H), 4,17-4,02 (M, 3H), 3,80-3,76 (m, 1H), 3,72-3,57 (M, 2H), 3,36 (¢, 2H), 3,19-
3,11 (M, 2H), 3,03-2,95 (M, 4H), 2,68 (c, 3H), 2,03-1,99 (m 2H), 1,75-1,63 (M, 4H), 1,54-1,26 (M,
5H), 0,89 (on, 6H).

IIpumep 28:

(2R)-N-[(1R)-1-(7-anerun-2,7-muazactupo| 3 .4]okTan-2-kapOOHMI )-5-aMHUHO-TIEHTHI |- 2-
[[(2R)-2-[[(2R)-2-amuHO-3-(h eHUIT-IPOTTAHOMIT |aAMUHO |- 3-(h eHUJI-IPOTTAHO T |aMUHO |-4-MeTHII-

NeHTaHAMH, TU-TPUPTOPYKCYCHAsT KUCIIOTA (coezmﬂeﬂne 30)
0

Cragua 1 Cragna 3
OC/NBOC )J\,DCN Boo  CTRAA2 /U\ A
HN

A 30A

J\/ J\,N .
Jk/tl JK/NWI%CWM (\JC/

2CF3CO0H
"&O NHz
NHBGC
30C CoegnHerne 30

Cragus 1:
Tper-OyTui-7-auernn-2,7-nuazacnupo|3.4]okran-2-kapookcuiar (30A)

O
A NQCNBOC
Tper-Oytun-2,7-muazacnupo|3.4]okran-2-kapbokcmnar  (A) (0,414 r, 2 MMOJb),

tpuaTIwiamuH (420 mr, 4,0 Mmoinb) U auxjopmerad (7 mi) H00aBISUTA B PEAKLIHOHHYIO KOJIOY
obvemoM 50 M 1 pacTBOpsuM npu nepemernnBaHun. Ilocne oxnaxnenus no -10°C nobasmsinu

aneruixiopun (188 mr, 2,4 MMONb) U MONY4EHHYIO CMECh NOABEPraju peakiuu B TeueHue 10
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MUH. 3aTe€M TeMIepaTypy MOBBIIAIN O KOMHATHON TEMIIEPATYPhl M TIEPEMELITNBAIN CHCTEMY B
Te4deHHe 3 4. 3aTeM peakiUI0 OCTAHABIMBAJIN HACBHIIIEHHBIM BOAHBIM PacTBOpOM OukapOoHaTa
Hatpus (10 M), sKCTparupoBaiy 3TuianeraToM (5 mi x3) u oObeANHANM OpraHudecKue (asbl.
Opranundeckue (asbl Cymmian Haj 6€3BOAHBIM CyJb(aTOM HATpus, PUIBTPOBAIM U BbIIAPHBAIIN
¢unbTpaT NpU TNOHIKEHHOM naBieHuH. OCTaTOK pasfessuldi M OYUIIAIM C TTOMOLIBIO
KOJIOHOYHOM Xpomartorpaduu Ha cuiukaresie (merpoJeinbiii s¢up:stunaneratr (00:00)=4:1) ¢
NoJIydeHueM TpeT-OyTui-7-auetun-2,7-nuazacnupol3.4]okran-2-kapookcunara (30A) B Bune
CBETJIO-KEJITOr0 MaCsTHUCTOro Bemectsa (411 mr, Bbrxon 81%).

MC m/z=255.,2 [M+H]".

Cragus 2: 7-auetun-2,7-nuazacrnupo|3.4okran (30B)

Ay
QCNH

Tper-Oytun-7-anerun-2,7-quazacnupo| 3.4|okran-2-kapbokcunar (30A) (0,41 r, 1,62
MMOJIb) U AuxjiopmeTaH (7 Mit) 100aBJsUM B PEaKIIHOHHYIO KOOy 00beMoM SO MJT U 1O KaruisiM
npu KOMHATHOW Temmeparype nodaensmm Tpudtopykcycuyro kuciory (1 wmm). Ilocnme
no0aBJieHHsI CHCTEMe IMO3BOJISUIA PearupoBaTh MPU KOMHATHOW TeMIepaType B TEYEHHE 3 .
PeakoHHBII pPacTBOpP HEMOCPEACTBEHHO BBIMAPUBAIN MPH IMOHIKEHHOM JIABJICHUH C
MOJIyUYeHUeM HEOUYHIIeHHOro 7-arerwmi-2,7-auasacnupo[3.4]okrana (30B) B Bume ceetiio-
JKENTONH MacissHUCTOW kupgkocTH (249 wr, Bbxxoxm 100%), KOTOPYH HCHOJB30BAJIH
HETIOCPEACTBEHHO B CIENYIOIIEH peakuy.

Cragus 3: tper-0yTun-N-[(1R)-2-[[(1R)-2-[[(1R)-1-[[(1R)-1-(7-aueTun-2,7-
nauazacnupol|3.4]okraH-2-kapOoHu)-5-(Tper-OyTokcukapOOHUIAMUHO ) TEHTUJI |[KapOaMomuJi|-3-

MeTHJI-OyTHIT |aMUHO |- 1 -OeH31II-2-0KCO-3THI |aMHHO | - 1 -OeH311-2-0kco-3Tr [kapbamat (30C)

)@i} J\/Yp

NHBoc

,<\

O

Heounmennsiii  7-anerun-2,7-guasacnupo[3.4Jokran (30B) (249 wmr, 1,62 mmonb),
rugpoxiopun  1-(3-mumernnamuHonponwn)-3-stuikapboguumuna (384 wmr, 2 mmons), 1-
rugpokcuden3orpuazon (270 mr, 2 MMoJb), poMexyTouHoe coexuHenne 1 (400 mr, 0,53
MMOJIb) U auxyopMeraH (30 mi) moOaBisii B OTHOTOPIYIO KOOy oObemMoM S0 MIl U cHCTeMe
NO3BOJSUIM PEArHpoBaTh MPH KOMHATHOW TeMIlepaType B TeUeHHE S5 4. 3aTeM pPEeaKLHMOHHBIH
pacTBOp BBHINAPHBAJIN TPHU TOHIPKEHHOM MAABIIEHUH, & OCTATOK pas3feNsii M OYHINAIA C
MOMOIIBI0 KOJIOHOYHOH XpomaTtorpaduu Ha cuimkaresne (TEeTpOoNeWHbI >(up:3THIALETaT
(06:00)=1:2) c MOJTyYeHUEM tpeT-OyTrn-N-[(1R)-2-[[(1R)-1-[[(1R)-1-(7-aneTmn-2,7-
nuazacnupol3.4]okraH-2-kapOoHmn)-5(Tper-0yToKCuKapOOHIIAMUHO )ITeHTHJI |[kapOamon | -3-

MeTHI-OyTHIT |aMUHO |- | -OeH3uI1-2-0KCO-3TIi |aMuHO |- 1 -6en3m-2-okco-aTm |kapbamara (30C) B
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Buze Oesoro TBepaoro Bemectsa (200 mr, Berxon 42,3%).

Cranus 4:

(2R)-N-[(1R)-1-(7-auerun-2,7-guazacnupol 3.4 |okraH-2-kapOOHWI)-5-aMIUHO- TEHTHI |-2-
[[(2R)-2-[[(2R)-2-amuHO-3-(heHUI-POTTAHOMIT |aAMUHO |- 3-(h eHUJI-TPOTTAHO T |aMUHO |-4-MeTHII-

NEeHTaHAMU, TU-TPUPTOPYKCYCHast KucaoTa (coequHeHune 30)

2 H e H
N

"“\{ \ / 2CF;COOH

CoepuHeHue 30

Tper-Oytun-N-[(1R)-2-[[(1R)-1-[[(1R)-1-(7-aneTun-2,7-mua3acnupo| 3.4]okraH-2-
kapOoHMI)-5(TpeT-0y TOKCHKapOOHUIIAMUHO )-TIEHTHII |[KapOaMom |- 3-MeTwi-0y Ti |JamuHo |- 1 -
OeH3mI-2-0KCO-3THIT | aMUHO |- 1 -6eH3ui-2-okco-3tun|kapbamar (30C) (200 mr, 0,22 mmonb) u
TpU(PTOPYKCYCHYIO KHCIOTY (2 M) AO0aBJSIM B PEAKIUOHHYK KOOy obvemom 50 mi u
CHCTEeMe TMO3BOJISUIM pPEarnpoBaTh NPU KOMHATHOM TeMmmeparype B TedeHue 2 4. 3areMm
PEaKIMOHHBIM PACTBOP BBIMAPUBAIHM TPU NMOHWKEHHOM IABJICHWH, a OCTaTOK pa3fesuld U
OYMINAIMA C TOMOINBIO IPENapaTUBHOW XUAKOCTHOH XpomaTtorpaduu (yCIOBHS ITONYyUEHUS:
npubop: Gilson GX-281; kononka: Xbridge C18, 15030 MM BHYTp.ZuaM., S MKM; IOABIIKHAS
daza: A - ACN u B - H,O; m3okparuueckuii pexum: 65%; ckopocts noroka: 30 mu/MuH,
obparHoe namienue: 1000 ¢yHTOB Ha KB. moiim (6,9 MIla); Temmepatypa kononku: 30°C;
anvHa BoJHbBL 210 HM; nmepuoxa: 18 MUHYT, MOArOTOBKA MPOOBI: COEANHEHUE PAcTBOPSIIN B 12
MJI MeTaHona, BBOAMMBIN oObeM: 0,9 mu/urna). IlomyueHHBIN pacTBOp BBINAPUBAIM IPH
NOHIDKEHHOM JIaBJICHUH JUTS YAAJeHHs1 OOJbLIel 4acTH pacTBOPHUTENS M JHO(GUIM3HPOBAIU C
MOJIyYeHUEM (2R)-N-[(1R)-1-(7-aueTun-2,7-nuazacnupo| 3.4 ]okraH-2-kapOOHUI)-5-aMUHO-
neHtui|-2-[[(2R)-2-[[(2R)-2-amun0- 3~ eHUIT-IPOIaHO M |aMUHO | -3 - (heHIIT-TPOTIAHOWJT |aAMHHO |-
4-MeTun-nieHTaHaMuaa;, AU-TpudTOpyKCycHON KucaoThl (coenuHenusi 30) B Buume Oenoro
nopotka (120 mr, Beixoxn 79,1%).

MC m/z=345,9 [M+2H]"/2;

'H-SIMP (400 MI'wy, D,0) & 7,45-7,29 (m, 10H), 4,71 (1, 1H), 4,37-4,2 (m, SH), 4,05-4,00
(M, 2H), 3,82-3,52 (m, 4H), 3,26-3,05 (M, 6H), 2,32-2,11 (m, SH), 1,8-1,76 (m, 4H), 1,61-1,45 (m,
5H), 1,02-0,96 (nn, 6H).

IIpumep 29:

(2R)-N-[(1R)-1-(7-anerun-2,7-muazacnupo|4.4|HoHaH-2-KapOOHNIT )-5-aMUHO-TIEHTHIT | - 2-
[[(2R)-2-[[(2R)-2-amuHO-3-(h eHUIT-IPOTTAHOMT |aAMUHO |- 3-(h eHUJI-TPOTTAHO T |aMUHO |-4-MeTHII-

NEeHTaHAMHI, TU-TPUPTOPYKCYCHAas KHcioTa (coequHeHune 31)
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31C Coeaunnerne 31

Cragus 1:
Tper-OyTri-7-auermn-2,7-nuazactupol4.4JHoHan-2-kapookcunat (31A)

O
Deas

A
31A

2-Boc-2,7-nmnazacnupo[4.4]Honan (22A) (452 wr, 2,0 mmons), Tpustunamus (400 wmr, 4,0
MMoOJIb) U auxyiopmeraH (15 mur) ngoGaBisuin B peakuuoHHYKO KojaOy oObemoM S50 M w
pactBopsut mpu mnepememnBaHud. Ilocne oxnmaxnenus no -10°C mo kamisiM go0aBisud
anermxyiopun (160 mr, 2,0 mmonb). Ilocne nmobaBneHus: peakuu MO3BOJSUIN HATH TIPH
KOMHATHOW TeMmmeparype B TedeHue 4 4. 3areM B peakUHOHHBIA pacTBOp nobasmsmn 1M
pa3baBIeHHYI0 COJSIHYIO KUCIOTY (50 MJ1) M 3KCTparupoBalii CMeCh IHUXJIOpMeTaHoM (60 mi
x2). Opranmueckne ¢Gasbl CyUIMIH Haa Oe3BOAHBIM CyJab(paToM HaTpus, (QUIBTPOBAIH H
BBIAPUBAIHN (UIBTPAT MPU MOHWKEHHOM JIABJIEHHH C MOJy4eHUEeM TpeT-OyTui-7-anerui-2,7-
nuaszacnupo[4.4|HoHaH-2-kapOokcunata (31A) B BUIE CBETIIO-KEITOr0 MAaC/SIHUCTOTO BELIECTBA
(392 wr, BbIxOA 73%).

MC m/z=291,2 [M+Na]".

Cranus 2: 1-(2,7-anazacnupo[4.4|HoHaH-2-un)sTasoH (31B)

e

31B

Tper-Oytun-7-anernun-2,7-nuazacnupo[4.4|Honan-2-kapookcunar (31A) (161 wmr, 0,6
MMOJb), auxiopmerad (10 wmm) u  TpudTOopykCcycHyr KuciaoTy (2 wmi) pobaBnmsim B
peakmoHHyI0 KojOy oObemMoM 50 M M cHCTeMe IMO3BOJISIIM PEarnpoBaTh NPU KOMHATHOMN
TeMIeparype B TeueHue 2 4. PeakInOHHBINH pacTBOP BbINAPUBAJIH MPHU MOHIKEHHOM J1aBJICHUHU C
noJiyueHnueM HeouutneHHoro 1-(2,7-guasacnupo[4.4|nonan-2-mn)aranona (31B) B Buge ceetJio-

xenroro MacisiHuctoro Bemectsa (100 mr, Berxon 99%).
Cranus 3: tper-0yTun-N-[(1R)-2-[[(1R)-2-[[(1R)-1-[[(1R)-1-(7-aueTun-2,7-
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nuazacnupo|4.4|HoHaH-2-kapOoHMI)-5-(TpeT-0y TOKCHKapOOHMITAMIHO )IIeHTHJI | KapOamouJ | -3-

MeTHIT-OyTHII |aMUHO |- 1 -OeH3ui1-2-0KCco-3Tw |aMuHO |- 1 -6eH3mn-2-okco-st |kapbamart (31C)

SV

Heounmennsiii 1-(2,7-nuazacnupo[4.4|Honan-2-un)sranod (31B) (100 mr, 0,6 MMob),

NHBocC 31C

rugpoxiopun  1-(3-pumerunamuronpon)-3-3Tinkapoonuumuna (0,288 r, 1,5 mmons),
rugpokcudensorpuazon (81 mr, 0,6 mMmonb), mpomexyTouHoe coexuHenue 1 (400 wr, 0,5
MMOJIb) U JuxjopMeraH (50 i) mociaenoBaTesibHO 100ABISUIN B PEAKIIUOHHYIO KOOy 00beMOM
50 M u cucreMe NO3BOJSUIM PEarupoBaTb NPU KOMHATHOM TeMIlepaType B TE€YEHHe 5 4.
PeakunoHHBI pacTBOp BBIAPWBAIN TPH TOHIKEHHOM MAABJICHWH, a OCTaTOK pa3ieisuid U
OYMINAIH C MOMOINBI KOJIOHOYHOW Xpomarorpauul Ha CUjIHMKaresne (IUXJIOpPMETaH:METaHOJ
(06:00)=30:1) ¢ monyuenuem TpeT-OyTrn-N-[(1R)-2-[[(1R)-2-[[(1R)-1-[[(1R)-1-(7-aueTun-2,7-
nuasacnupo-[4.4|HoHaH-2-kapOoHUN)-5-(TpeT-Oy TOKCUKapOOHMITAMUHO )ITEHTH | -Kapbamon |- 3-
MeTHIT-OyTHIT |aMUHO |- | -OeH3mIT-2-0KCO-3TrI |]aMuHO |- 1 -6en3m-2-okco-sTm |kapbamara (31C) B
BUJIE CBETJIO-KENTOr0 TBepAoro Bemectna (120 mr, Bexon 22%).

Cranus 4:

(2R)-N-[(1R)-1-(7-auerun-2,7-guazacnupo| 4.4 |HoHaH-2-KapOOHIII )-5-aMHHO-TIEHTUJI | -2-
[[(2R)-2-[[(2R)-2-amuHO-3-(h eHUII-IPOTTAHOMIT |aAMUHO |- 3-(h eHUJI-TPOTIAHO T |aMUHO |-4-MeTHII-

NeHTaHAMUJ, TU-TPUPTOpPYKCyCHast KucioTa (coenunenue 31)

A L

/ G wormon

Coepusenne 31

Tper-Oytun-N-[(1R)-2-[[(1R)-2-[[(1R)-1-[[(1R)-1-(7-aueTwn-2,7-
nuasacnupo|4.4|HoHaH-2-kapOoHMI)-5-(TpeT-0y TOKCUKapOOHMIT-aMUHO )ITeHTHJI |[kapOamon | -3-
MeTHIT-OyTHIT |aMUHO |- 1 -OeH3uIT-2-0KCco-3Twi |aMuHO |- 1 -6en3un-2-okco-sTmn [kapbamar  (31C)
(120 mr, 0,22 MMonb) B TpUPTOPYKCYCHYIO KUCIOTY (2 Mi1) 1OOABISTN B PEAKLIMOHHYIO KOJIOY
o0pemMoM 50 MJT U cHCTEME TO3BOJSUTN PearupoBaTh MPU KOMHATHOH TeMIepaTrype B TeueHue 2
4. 3areM peaKkIHOHHBI pPACTBOP BBIIAPUBAIM TNPU IOHM)KEHHOM JaBJIEHHH, a OCTATOK
pa3neysii U OYHWINAJHM C TIOMOLIBIO IMPENapaTUBHON JKUAKOCTHOH XpomaTtorpaduu (yCIOBHS
nonyueHus: mpudop: Gilson GX-281; xononka: Xbridge C18, 150x30 MM BHyTp.uaM., 5 MKM;
nonsmwxkHas ¢aza: A - ACN u B - H,O; usokparnueckuii pexum: 65%; ckopocTs nmoroka: 30
mi/MuH, obpatHoe masnenue: 1000 ¢pyHTOB Ha KB. moiim (6,9 MIla); Temneparypa KOJOHKH:

30°C; nmuHa BosHbL: 210 HM; mepuox: 18 MUHYT, MOATOTOBKA MPOOBL COENMHEHNE PACTBOPSIIH B



113

12 mn meranona, BBoxuMBIH oObeM: 0,9 mu/mrna). IlomydeHHBIH pacTBOp BBIMAPUBAIU IPH
NOHMKEHHOM JIaBJICHUU JJIsl yaJeHus: OoNblIel YacTH PAaCTBOPUTENS W JMOPHIN3UPOBAIU C
MOJIyYeHUEM (2R)-N-[(1R)-1-(7-auermnn-2,7-quazactupo| 4.4 |HoHaH-2-KapOOHMI)-5-aMUHO-
neHTn|-2-[[(2R)-2-[[(2R)-2-amuHo- 3-permn-nponanoni |aMuHo| -3-peHun-nponanon|-
aMUHO|-4-MeTHJI-TIeHTaHAMUa, IOU-TPUPTOPYKCYCHON KHUCIOThI (coeauHeHusi 31) B Buzme
6enoro nopotuka (77 mr, Bexon 85%).

MC m/z (UDP): 352,7 [M+2H]*/2;

'H-SIMP (400 MI'y, D,O) & 7,43-7,18 (M, 10H), 4,68-4,60 (M, 1H), 4,47-4,19 (v, 3H),
3,91-3,27 (m, 8H), 3,18 (m, 2H), 3,08-2,92 (m, 4H), 2,13-1,86 (M, 7H), 1,85-1,63 (m, 4H), 1,62-
1,27 (m, SH), 0,92 (nn, 6H).

IIpumep 30:

(2R)-N-[(1R)-1-(7-auerun-5,5-qudrop-2,7-quasacnupo-[3.5|HoHaH-2-KapOOHU )-5-
amuHO-TieHTHN|-2-[[(2R)-2-[[(2R)-2-amuHo0-3-penun-nmponanoun |amMmuHo| -3-heHr-

MIPOTAHOWJI |aMHHO |-4-MeTHII-TIeHTAHAMUJ,, TU-TPUPTOPYKCYCHAsI KUCIOTA (coequHeHue 32)

0 0
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Coeaurenne 32

Cranus 1:
TpeT-0yTua-N-[(1R)-2-[[(1R)-2-[[(1IR)-1-[[(1R)-1-(7-aueTni-5,5-nudrop-2,7-
nuasacnupol 3.5 |HoHaH-2-kapOoHMI)-5-(TpeT-Oy TOKCUKapOOHUIIAMIHO )IIEHTHJI [ KapOamouJ | -3-

MeTHIT-OyTHIT |aMUHO |- 1 -OeH3UII-2-0KCO-3TH |aMHHO |- 1 -6eH3m-2-0kco-3Tri |[kapbamart (32A)

ey 2
NJ\;N u/K/N "
TS G
O._NH
>f \([)r 32A
Tper-Oytun-N-[(1R)-1-6en3mn-2-[[(1R)-1-6en3mn-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOoHMIaMUHO)- 1-(5,5-nudrop-2,7-nnazacnupo[ 3.5 |HoHaH-2-

KapOOHWT ) TeHTIIT |KapOaMOomt | -3-MeTHIT-Oy THIT |aMUHO | -2-OKCO-3THJI |aMUHO | -2-0KCO-

stun|kapbamar (19B) (430 wmr, 0,48 mmonb), rugpoxiopun 1-(3-AMMeTHIaMHUHOIPOINI)-3-
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stunkapbonuumuna (0,18 r, 0,94 mmons), 1-ruppoxcubensorpuazon (71 wmr, 0,53 mMmonb),
yKcycHyto kucnory (28,8 wmr, 0,48 mmonp) m guxiopmeran (20 Mi) MOCIENOBAaTEIbHO
n00aBJsAIM B PEAKIMOHHYIO KOOy o0beMoM 50 M M cHUCTeMe MO3BOJSUIM PearupoBaTh MpU
KOMHATHOU TeMIlepaType B TeueHue 3 4. PEeakIMOHHBIN pacTBOP BbINAPUBAJIHN IIPU NOHUKEHHOM
JaBJIEHUH, a OCTATOK pasfesuld M OUUINAJIM C TOMOLIbIO KOJOHOYHON Xpomarorpadguu Ha
cunmkarene (auxiopmeran:MeraHon (00:00)=50:1) ¢ mnomyuenuem Ttper-OyTuia-N-[(1R)-2-
[[(1R)-2-[[(1R)-1-[[(1R)-1-(7-aueTun-5,5-nudTop-2,7-nuazacrupo[3.5|HoHaH-2-kapOOHMIT)-5-
(TpeT-OyTOKCHKapOOHUIIAMIHO )-TIEHTH | KapOamMouJ |-3-mMeTuii-Oy T |aMuHO |- 1 -OeH31II-2-0KCo-
3TU |aMuHO |- 1 -OeH3min-2-okco-aTui [kapbamara (32A) B Bune Oenoro TBepaoro Bemectna (430
MT, BbIXOZ 95%).

Cragus 2:

(2R)-N-[(1R)-1-(7-anerun-5,5-mudrop-2,7-nuazacnupo-| 3.5 |HoHaH-2-KapOOHIIT )-5-
amuHO-TieHTHN|-2-[[(2R)-2-[[(2R)-2-amuHo0-3-penun-nmponanoun |amMmuHo| -3-heHr-

MIPOTAHOWJI |aMHHO |-4-MeTHII-TIeHTAHAMUJ,, TU-TPUPTOPYKCYCHAsI KUCIOTA (coequHeHue 32)

Ve

2CF;CO0H
NH,
CoepuHenne 32

Tper-Oytun-N-[(1R)-2-[[(1R)-2-[[(1R)-1-[[(1R)-1-(7-aueTun-5,5-qudTop-2,7-
nuazacnupol 3.5 |HoHaH-2-kapOoHMI)-5-(TpeT-0y TOKCHKapOOHMITAMIHO )TIeHTHJI | KapOamou | -3-
MeTHI-OyTHII |aMUHO |- | -OeH3UI-2-0KCOo-3TIi |aMuHO |- 1 -O6eH3mn-2-okco-aTm |[kapbamar  (32A)
(430 mr, 0,46 MMOITb) M TPUPTOPYKCYCHYIO KUCJOTY (2 MJT) 100aBIISIM B PEAKLIMOHHYIO KOJIOY
o6beMoM S50 MJI M CHCTeMe TO3BOJISUIM PearnpoBaTh IPU KOMHATHOW TEMIEpaType B TEUeHHE 2
4. 3areM peakLUOHHBI PAcCTBOP BBbIMAPUBAIN MPU TOHHKEHHOM JaBJEHHH, a OCTaTOK
pa3nessyii U OUHWINAIM C TOMOLIBIO MPENapaTUBHOW >KUAKOCTHOW Xpomarorpaduu (yCaoBus
nonyuenusi: mpudop: Gilson GX-281; kononka: Xbridge C18, 150x30 MM BHyTp.IHaM., 5 MKM;
nonswxkHas ¢asza: A - ACN u B - H,O; usokparuueckuii pexum: 65%; ckopocTs motoka: 30
mi/mMuH, obpatHoe naenenue: 1000 ¢pyHTOB Ha KB. mwoiiM (6,9 MIla);, TemmnepaTypa KOJOHKH:
30°C; nmuHa BosHbL: 210 HM; mepuos: 18 MUHYT, MOATOTOBKA MPOOBI: COEUHEHNE PACTBOPSIIH B
12 M meraHona, BBoxMMBIH oObeM: 0,9 mu/mrna). IlonmydeHHBIH pacTBOpP BBIMAPUBAIU IPH
MOHMKEHHOM JIaBJICHUU JJIs1 yaJeHus1 OOJNblIel YacTH PacTBOPUTENS M JTHOQUIM3UPOBAIH C
nonyueHueM (2R)-N-[(1R)-1-(7-anerun-5,5-mudrop-2,7-muazacnupo[3.5|HoHaH-2-kapOoHMI)-5-
amuHO-nieHTHN|-2-[[(2R)-2-[[(2R)-2-amuH0-3-penmn-nmponanoun |amuno| -3-heHr-
NPOTIAHOMJI |aMHUHO |-4-METUJI-IEHTAaHAMUNIA, TU-TPUPTOPYKCYCHON KHUCIOTHI (coeanHeHus 32) B
Buze OGenoro nopoka (273 mr, Beixon 61%).

MC m/z (UDP): 370,8 [M+2H]*/2;

'H-SIMP (400 MI', D,0) & 7,43-7,19 (m, 10H), 4,67-4,60 (m, 1H), 4,58-4,47 (m, 1H),
4,31-4,08 (m, SH), 3,98-3,70 (m, 3H), 3,70-3,43 (m, 2H), 3,18 (1, 2H), 3,06-2,94 (m, 4H), 2,23-
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1,94 (m, SH), 1,80-1,63 (M, 4H), 1,56-1,29 (M, SH), 0,91 (ax, 6H).

IIpumep 31:

(2R)-N-[(1R)-5-amun0- 1-[ 7-(0KCeTan-3-un)-2,7-nuazacnupo[3.5|HoHaH-2-
kapoonwi|nenTw|-2-[[(2R)-2-[[(2R)-2-amuno-3-permn-nponanons |amuHo | - 3-peHr-

IPOMAHOMII |aMUHO |-4-METUJI-IEHTAHAMUL;, TPU-TPUPTOPYKCYCHAs KUCTIOTa (coequHeHHe 33)

\Nam———bm ! OC/N Boc NH
Crap Craausa 2 3
/jN ~ N Craaus

6A 33A 338

O [s]
J K J%YFQ o Y o,
/UC/N O Ny I NHBoc o N k/N HJJ\/N NH,
\_/ N J @

3C
NHBoe CFsCOOH

NH;

2

33C CoegluHeHWe 33

Cragus 1:

TpeT-OyTui-7-(okceran-3-mn)-2,7-quazacnupo| 3.5 |HoHaH-2-kapOokcunar (33A)

NBoc
N
7
33A

Tper-Oytun-2,7-auazacrupo[3.5|HoHaH-2-kapOokcunar (6A) (0,452 r, 2,0 mMMmoIb),

ykcycayro  kucnory (0,24 1, 4,0 wmmomb), 3-okceranoH (0,288 T
Tpuanerokcuboporuapun Hatpus (1,48 r

, 4,0 MMoIb),
, 6,98 wmmonb) u guxmopmeran (20  wu)

MOCJIEIOBATEIbHO NO0ABSUIM B PEaKIHOHHYI0 KOOy obobemom S50 mu. Ilocne nobGamienwst

peakuuy NO3BOJISUIM UATU NP KOMHATHOM TeMIlepaTtype B TeueHue 16 4. PeakinOHHBIN pacTBOp

(UIBTPOBAIM M POMBIBAIN (DPUIBTPAT HACBILIEHHBIM PACTBOPOM OukapOoHaTta Hatpus (50 mu).

IMocne pasnmeneHust KUIKOH (ha3bl OpraHUYUECKUI CJON Cyluian Haj Oe3BOOHBIM CyJb(paToM

HaTpusi, GUIBTPOBATN M BBIMAPUBAIN (UIBTPAT MPHU MOHWKEHHOM JABJICHUU C TOJyYEeHUEM

TpeT-OyTui-7-(okceran-3-mn)-2,7-nuazacnupo| 3.5 |HoHaH-2-kapOokcuiara (33A) B Buae Oenoro

nopotuka (432 mr, Berxon 76%).
'H-SIMP (400 MI', CDCls) & 4,67-4,55 (m, 4H), 3,61 (c, 4H), 3,41 (p, 1H), 2,19 (c, 4H),
1,78 (1, 4H), 1,44 (c, SH).
Cranus 2: 7-(okceran-3-un)-2,7-auazacnupo[3.5|HoHaH (33B)

OO/IOC

33B

Tper-Oytun-7-(okceran-3-numn)-2,7-auazacnupol3.5 |HoHan-2-kapookcunar (33A) (0,14 ,
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0,5 MMoJb) U auxiopMeTaH (5 Mi) 100aBJsUTM B PEAKLIMOHHYI0 KOOy obobemMoM 50 mur U 1o
KaIUIIM TNPU KOMHATHOH TemmepaType noOaBisuin TpupTopykcycHyr kuciory (57 wr, 0,5
mmodb). [locne nobaBneHus: cucTemMe MO3BOJISUIM PearupoBaTh MPU KOMHATHOH TeMmepaTrype B
TeueHue 3 4. PeakLMOHHBIA pPacTBOP HEMOCPEACTBEHHO BBINAPUBAIU IPU TOHUKEHHOM
JABJICHUU C TIOJy4eHHEeM HeOUHINeHHOro 7-(okceTaH-3-mi)-2,7-auasacnupo[3.5|nonana (33B) B
BUZAE JKEeNTOH MaciassHuCTON skumkoctu (70,5 wmr, Bbixox 88%), KOTOPYH HCMONIb30BAIH
HEMOCPENCTBEHHO B CIEAYIOLIEH peaKLUH.

Cranus 3:

TpeT-0yTua-N-[(1R)-1-6en3un-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOOHMIAMHHO)- 1 -[ 7-(okceran-3-mn)-2,7-nuazacnupo[ 3.5 JHoHaH-2-

kapOOHWI | meHTHIT |KapOaMom | -3-MeTHIT-Oy THII [aMUHO | -2-OKCO-3THJI |aMUHO | -2-0KCO-

stun|kapbamar (33C)
9 H @ H
N/K/Ni)N/”\./N NHBoc
OC/ A
TG
NHBoc

33C

Heounmennsiii  7-(okceran-3-mn)-2,7-nuazacnupo[3.5]Honan  (33B) (70,5 wmr, 0,44
MMOJIb), Tuapoxopun 1-(3-mumernnamunonponun)-3-stuikapoogunvuaa (288 mr, 1,5 mmons),
1-runpokcudenzorpuaszon (81 mr, 0,60 Mmoib), npome:xkyTouHoe coexunenue 1 (330 mr, 0,44
MMOJIb) U AuxjopMeTaH (50 mur) no6aBsM B peakMOHHYI0 KOOy oovemoMm 100 M u cucreme
NO3BOJISUIM PEearrpoBaTh MPU KOMHATHOH TeMriepaType B TeueHHue S5 4. PeakunoHHBIN pacTBOp
BBINAPUBAJIM TPU TMOHIKEHHOM JaBJIEHHUH, & OCTATOK PAa3JeNsiid M OYHIIAIN C ITOMOIIBIO
KOJIOHOYHOH Xpomarorpaduu Ha cuiamkareje (nuxiopmeraH:meranon (00:00)=50:1) ¢
MOJTyYeHHEM Tper-OyTrn-N-[(1R)-1-6en3un-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOOHUIAMUHO)- 1-[ 7-(okceTan-3-muin)-2,7-nuasacnupol 3.5 |HoHaH-2-
kapOoHWI | meHTHT |KapOaMom|-3-MeTHIT-Oy THII [aMUHO | -2-OKCO-3THJI |aMUHO | -2-0KCO-
stun|kapbamara (33C) B Bue CBETIIO-3KEITOr0 TBepaOro Bemectsa (400 mr, Bbixon 99%).

Cramus  4: (2R)-N-[(1R)-5-amuHo- 1-[7-(okceTan-3-mn)-2,7-nuazacnupo[ 3.5 |HoHaH-2-
kapoouwi|nenTwn|-2-[[(2R)-2-[[(2R)-2-amuno-3-pernn-nponanous |amuHo | -3-peHr-

TIPOTIAHOUJI |aMHHO |-4-MeTHII-TIeHTaHAMU,, TPU-TPUPTOPYKCYCHAsT KHCIoTa (coenuHeHue 33)

o H o H
NSNS AN A
z H z
T T oo

NH»

CoeanHeHne 33

Tper-Oytmn-N-[(1R)-1-6en3mn-2-[[(1R)-1-6en3mn-2-[[(1R)-1-[[(1R)-5-(TpeT-

OyTokcukapOOHMIAMUHO)- 1 -[ 7-(okceTan-3-mun)-2,7-nuazacnupo[ 3.5 |Honan-2-
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KapOOHWI | TeHTHIT | KapOaMOmI | -3 - METHII- UJT [aAMUHO | - 2-0OKCO-3THJI |aMUHO | -2-0KCO-
stun|kap6amar (33C) (400 mr, 0,40 MmoJb) U TPUGPTOPYKCYCHYIO KHCIOTY (2 Mi1) noOaBisiiIn B
peakMoHHyI0 KojlOy obbemoM 50 M M cHCTeMe IMO3BOJISJIM PEearupoBaTh NPU KOMHATHOMN
TeMIeparype B TeueHue 2 4. 3aTeM pPEeakLUOHHBIH pacTBOP BBIIAPUBAIM IMPU TOHIKEHHOM
JaBIEHUM, a OCTAaTOK pa3le/sUld U OYHMINAIM C MOMOIIBI0 NpPEenapaTUBHONW >KUAKOCTHOMN
xpomarorpaduu (ycnosust monyuenust: npudop: Gilson GX-281; kononka: Xbridge C18, 150x30
MM BHYTp.AMaM., 5 MkM; noxasrkHas ¢asa: A - ACN u B - HyO; usokparuueckuii pesxum: 65%;
ckopocTh motoka: 30 mu/muH, oOpatHoe nasienue. 1000 ¢pyHTOB Ha KB. mroiim (6,9 MIla),
temneparypa konoHku: 30°C; nnunHa BosHbL 210 HM; mepuoa: 18 MHUHYT, MOATOTOBKA MPOOHI:
COeMHEHUE PacTBOpsud B 12 Mi1 MeraHoja;, BBOAMMBIAN oObeM: 0,9 mu/urna). ITomy4deHHBIH
pPacTBOP BBINAPHUBAJIH MPHU MOHIKEHHOM JABJICHUHU ISl YAIeHUs1 OOJIbIIeH YaCcTH pacTBOPUTENS
u JmodwimsupoBau ¢ nojyderueMm  (2R)-N-[(1R)-5-amunHo-1-[7-(okceran-3-un)-2,7-
nuasacnupol3.5|HoHan-2-kapoonwn Jnertun]-2-[[(2R)-2-[[(2R)-2-amuHO-3-h eHu-

TPOTIAHOMJI |aMUHO |- 3-(peHIIT-TIPOTIAaHOWII | -aMHHO |-4-MeTHJI- TEHTAaHAMH 1A Tpu-
TPUPTOPYKCYCHOM KUCIOTHI (coenumuenune 33) B Buae Oenoro noporrka (160 mr, Berxox 56%).

MC m/z (UDP): 359,8 [M+2H]*/2;

'H-SIMP (400 MI'ny, D,0) § 7,42-7,20 (m, 10H), 4,96 (1, 2H), 4,85 (mn, 2H), 4,66-4,56
(M, 2H), 4,48-4,35 (m, 2H), 4,30-4,10 (M, SH), 3,84 (¢, 2H), 3,43 (w1, 1H), 3,17 (x, 2H), 3,14 (c,
1H), 3,07-2,93 (M, 4H), 2,12 (1, 4H), 1,80-1,60 (m, 4H), 1,58-1,29 (m, SH), 0,91 (ax, 6H).

IIpumep 32:

(2R)-N-[(1R)-5-amunO- 1 -[ 7-(numeTuicyappamonn)-2,7-nuazaciupo| 3.5 |HoHaH-2-
kapoonwi|nenTwn|-2-[[(2R)-2-[[(2R)-2-amuno-3-permn-nponanons |amuno | - 3-peHr-
IPOMAHOWII |aMUHO |-4-METUJI-IEHTaHAMU; AU-TPUPTOPYKCYCHAsl KUCIIOTa (coenuHeHue 34)
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34C Coefintenme 34

Cragus 1:

TpeT-OyTui-7-(aumermicynshamoni)-2,7-nuazactupol 3.5 JHoHaH-2-kapOokcunat (34A)
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Tper-Oytun-2,7-nuazacriupo[3.5|HoHaH-2-kapOokcunar  (6A) (0,452 1, 2 MMomb),
tpusTIiamuH (400 mr, 4,0 Mmmonb) u auxnopmetas (15 M) 1oOaBsLIN B PEAKLIHOHHYIO KOJIOY
oowvemom 50 mii, u pactBopsutn nipu nepemernnanun. [locie oxnaxkaenus 1o -10°C mo kamisim
nobaBisu  auMetuiamuHocybonmwxiaopun (287 wmr, 2,0 mmonb). Ilocne nobGaenenus
peakIMy MO3BOJSUIM WATHU NMPHU KOMHATHOH TeMmepaType B TeueHue 3 4. B peaxiyoHHBIN
pactBop nobasnsin 3M pazbaBeHHYIO CONMSTHYIO KUCIOTY (50 MJT), IOC/IE Yero SKCTparupoBain
auxyopmeraoM (60 min x2). Oprannueckue ¢aspl CyLIMIN HAJA O€3BOIHBIM CyIb()aTOM HATpPUs,
¢unbTpoBaNM W BBHIMAPUBAIM (PUIBTPAT MPH MOHMKEHHOM JABJICHUU C TOJIyYEeHHEM
HEOYHIIIEHHOTO TpeT-OyTi-7-(qumernicynbpamon)-2,7-quasacnupol 3.5 |HoHaH-2-
kapOokcumnara (34A) B Buie CBETIIO-KENTOro TBepAoro Bemectsa (440 mr, Bbixoq 66%).

Cragus 2: N, N-mumerun-2,7-nmuasacnupo[ 3.5 |HoHaH-7-cynbdonamun (34B)

34B

Heouuninennwiii TpeT-OyTHi-7-(qumernicynbhamonn)-2,7-auazacnupo| 3.5 |HoHaH-2-
kapOokcunar (34A) (0,22 r, 0,66 mmonb) u nuxyuopMmerad (5 mi) 100aBISIM B PEAKLUOHHYIO
komby obsemomM S50 MI W MO KamwmsiM [pHM  KOMHATHOH —Temmeparype o0aBIsiIH
TpudTOopykcycHyro kucioty (2 mi). ITocie noOaBieHus CUCTEMe MO3BOJISUIM PEarupoBaTh MPU
KOMHATHOU TeMIlepaType B TeueHue 3 4. PeaklIMOHHBIN pacTBOP HEMOCPEACTBEHHO BbIAPUBAIH
NpyU TOHIKEHHOM  JaBJE€HUU C TMojdydeHueM HeouwineHHoro N, N-numerun-2,7-
nuazacnupol3.5|HoHan-7-cynbponamuna (34B) B Bunme xentoit maciasiHuCTOH kunkoctu (103
MT, BBIXOJ] 76%), KOTOPYIO HCHOJIB30BAJIN HEMOCPEICTBEHHO B CIEAYIOIEH peaKiH.

Cranus 3: Tper-Oytun-N-[(1R)-1-6en3un-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcu-kapOoHMIaMuHO)- 1-[ 7-(qumeTwi-cyabdamoni)-2,7-nuasacnupo([ 3. S |HoHaH-2-
KapOOHWJI | TeHTHT|-KapOaMOwJI |-3-MeTHII-Oy THIT |aMHUHO |-2-OKCO-3THJI |aMHUHO|-2-0KCO-

stun|kapbamar (34C)

/\N/U\:/N N/U\E/I\I NHBoc
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BocHN 34C

Heounmennsiti N, N-gumerun-2,7-nuasacnupo[3.5|HoHaH-7-cyabdponamun (34B) (103
mr, 0,44 mmons), rugpoxiopun 1-(3-numernnamunHonponn)-3-3tuikapoogunmuna (288 mr, 1,5
MMOJIb), 1-ruapokcudensorpuaszon (81 mr, 0,60 MMoib), mpomexkyTouHoe coexunenue 1 (330
mr, 0,44 mmonb) u quxyaopmerad (50 M) 1oOaBIAIN B pEaKLIMOHHYIO KOOy o0bemom 100 mit u
CUCTEME IO3BOJISJIM PEarupoBaTh MPU KOMHATHOM TEMMEpPAType B TeUeHHE 5 4. PeaknOHHBIN
pacTBOp BBHINAPHBAIN IPU IOHIDKEHHOM JAABJIEHHM, & OCTATOK pa3feNsiid M OYHIIAId C

TIOMOIIBIO KOJIOHOYHOM xpoMartorpaduu Ha cuiukarene (nuxjaopmeran:MeTaHod (00:00)=50:1)
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¢ mnonydeHueM TpeT-OyTun-N-[(1R)-1-6en3un-2-[[(1R)-1-0en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-

OyTokcukapOOHMIAMUHO)- 1 -[ 7-(numetuncynbdamorn)-2,7-auazacnupo[ 3.5 [Honan-2-

kapOoHWI | eHTIT |KapObamMon|-3-MeTuI-Oy THII |aMUHO | -2-0KCO-3THJI |aMUHO | -2-0KCO-

stun|kapbamara (34C) B Buze CBETIIO-KENATOro TBepAOro Bemectsa (240 mr, Beixon 56%).
Cragus 4. (2R)-N-[(1R)-5-amuno-1-[ 7-(numeruncynbpamon)-2,7-

nuaszacnupol3.5|HonaH-2-kapOouwn Jnentun|-2-[[(2R)-2-[[(2R)-2-amuHo-3-peHun-

IPOTIAHOMI |aMUHO | -3- (D €HUII-TPONAHOWII |aAMUHO |-4-MEeTUII-IEeHTAHAMUJ,  TU-TPUPTOPYKCYCHAsS

kucaora (coexnnenue 34)
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Tper-Oytun-N-[(1R)-1-6en3mn-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOOHUIAMHUHO)- 1 -[ 7-(mumernincynbpamonn)-2,7-auazacnupo[ 3.5 |HoHaH-2-
kapOOHWI | meHTIIT |KapOaMom | -3-MeTHIT-Oy THIT |aMUHO | -2-OKCO-3THJI |aMUHO | -2-0KCO-
stun|kap6amar (34C) (400 wmr, 0,4 MMOJB) U TPUPTOPYKCYCHYIO KHCIOTY (2 M) mobaBisiu B
peakMoHHyI0 KojOy oObemMoM 50 M M cHCTeMe IMO3BOJISJIM PEarnpoBaTh NPU KOMHATHOMN
TeMIeparype B TeueHue 2 4. PeakIMOHHBII pacTBOP BBINAPUBAIN MPHU MMOHWKEHHOM JaBJICHUH,
a OCTAaTOK PasfeNsiii U OYHMINAIN C MOMOINBIO MPEnapaTUBHONW JKMAKOCTHOW XpomMaTorpadpuu
(ycnoBuss momyuenusi: mpudop: Gilson GX-281; kononka: Xbridge CI18, 150x30 wmm
BHYTp.AuaM., 5 MkMm; nonBmkHas dasza: A - ACN u B - HyO; uzokparuueckuii pexum: 65%;
ckopocTh moroka: 30 mu/muH; oOpatHoe maBienue: 1000 ¢yHTOB Ha kB. mroiim (6,9 MIla),
Temnepatypa kononku: 30°C; nnunHa BosHbL: 210 HM; nmepuon; 18 MUHYT; MOArOTOBKA MPOOBI:
COeMHEHUe pPacTBOpsuid B 12 My MeraHoisa, BBOmuMbIH oO0bem: 0,9 mi/urna). IlonyueHHBIH
PacTBOpP BBINAPHUBAJIH MPHU MOHMKEHHOM JABJICHUU 151 YATEeHUs] OOJIbIIECH YaCcTH PACTBOPHUTEIIS
u ymodpmmsuposain ¢ noiayderueM (2R)-N-[(1R)-5-amuno-1-[7-(aumeruncynasdamonn)-2,7-
nuasacnupol 3.5 |HoHan-2-kapoonu Jnentui]-2-[[(2R)-2-[[(2R)-2-amuHO-3-d eHu-
NPOTIAHOMJI |aMUHO |- 3-(h€HIIT-TIPOTIaHOWJI [aMUHO | -4-MeTHII-TIEeHTAaHAMHUa  TU-TPU(PTOPYKCYCHON
KHCJIOTHI (coeaunenus 34) B uze Oenoro noporuka (130 mr, Berxon 29%).

MC m/z (UDP): 385,3 [M+2H]"/2;

'H-SIMP (400 MI'wy, D,0) & 7,46-7,29 (m, 6H), 7,29-7,18 (m, 4H), 4,65 (r, 1H), 4,32-3,99
(M, SH), 3,85-3,68 (M, 2H), 3,35-3,11 (m, 6H), 3,11-2,92 (m, 4H), 2,81 (n, 6H), 1,96-1,79 (M,
4H), 1,71 (an, 4H), 1,60-1,32 (m, SH), 0,93 (an, 6H).

IIpumep 33:

(2R)-N-[(1R)-5-amunO- 1 -[ 7-(numeTuincynbdamon)-2,7-nuazaciupo| 3.4 |okTan-2-
kapoonwi|nenTmn|-2-[[(2R)-2-[[(2R)-2-amuno-3-permn-nponanons |aMuHo | - 3-peHr-

MIPOTMIAHOWJI |aMHHO |-4-MeTHII-TIeHTaHAMUJ,, TU-TPUPTOPYKCYyCHAsI KUCJIOTa (coequHeHue 35)



120

OC/NBm: Cragws 1 BOCN%]\] 0 Crapun 2 HNQCAI 0 Crapua 3
e R \S\ J— \S rr——

. ) )

A 35A 358

Jvil k“fg */? Yy

Os *o

,N
fst‘o —N
. NHBoc
35C CoeaHerne 35
Cragus 1:

TpeT-OyTui-7-(aumermicyishamoni)-2,7-auazacnupol3.4|okran-2-kapOokcuiar (35A)

BOCNOG“ ~Z

S.,
¥;
o |

Tper-Oytun-2,7-nuazacriupo[3.4]okran-2-kapookcunar  (A) (0,414 1, 2 mMmomb),
tpuaTHinamuH (420 mr, 4,0 Mmonb) u auxjopmeras (7 mMj1) 10OaBISIN B PEAKIMOHHYIO KOJIOY
oowemom 50 mut u pacTBopsiu npu nepememnanuu. [locie oxnaxknaenus 1o -10°C mo xamisim
nobasysimn auMeTwicybhamonnxiopun (343 wmr, 2,4 MMONb) M peakLUH MO3BOJISUIM UATH B
teueHne 10 wmuHYT. 3areM TeMmmepaTypy IOBBIIIAJM 1O KOMHATHOH TeMIepaTrypbl u
nepeMelmMBad B TedeHue 3 4. B peakuMOHHBIA pacTBOP BJIMBAJIM HACBILEHHBIA BOJHBIN
pactBop OukapOonara Hatpus (10 M), skcTparupoBaiu dTHnaneTaToM (5 Mt x3) U 00BeIUHSIH
opranndeckue ¢aspl. Opranuueckue (aspl cymuian Haa Oe3BOIHBIM CyJb(haTOM HATpus,
¢uipTpOBaNTM W BbIMApUBAIU (GHIBTPAT NMPH MOHWKEHHOM aAaBjieHuH. OCTaTOK pasfesuid U
OYHMINAJIA C TOMOIIBI0 KOJIOHOYHOH xpomarorpaduu Ha cuimkarene (METPOJICHHBIHN
s¢up:aTrnanerar  (006:00)=4:1) ¢ mnonydeHueMm TpeT-OyTHI-7-(aUMeTHICYIb(haMOom)-2,7-
nuazacnupol3.4]okraH-2-kapOokcunara (35A) B BUE CBETJIO-JKEJITOTO MACIISTHUCTOTO BEIIECTBA
(414 wmr, BbxOA 0,65%).

MC m/z=320,2 [M+H]";

Cragus 2:

7-(numetuncynbdamornn)-2,7-nuazacnupo[3.4Jokran (35B)

Tper-Oytun-7-(mumernncynbhamonn)-2,7-nuazacnupo|3.4]okran-2-kapbokcunar (35A)
(0,41 1, 1,3 Mmmonp) u quxmopmeTas (7 M) 7OOABISIN B PEAKLIOHHYIO KOOy o6bemMoM S50 mut u
IO KaIusiM MPU KOMHATHOH Temmeparype nodasisui Tpudropykcycuyro kucioty (1 mi). [Toce
no0aBJeHUsI CUCTEME IO3BOJISUIM PearupoBaTh MPH KOMHATHOH TeMmepaTrype B TE€YeHHe 3 .

PeaKHHOHHblﬁ paCcTBOp HENOCPEACTBCHHO BbIIIApUBAIN IIPpU TMMOHMXXCHHOM [HOaBJICHHU C
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NOJIy4eHHEM HEOYHIIEeHHOro 7-(auMermicyiabdamonn)-2,7-nuazacnupo[3.4]Jokrana (35B) B
BUJIE CBETJIO-XKEJITON MAaCISTHUCTON SKUIKOCTH (284 mr, Bbixon 100%), KOTOPYHO HCIOIB30BAJIH
HETIOCPEACTBEHHO B CIENYIOINEH peakiuy.

Cranus 3:

Tper-OyTua-N-[(1R)-2-[[(1R)-2-[[(IR)-1-[[(1R)-1-(7 TUMETHIICY JIb(aMOMIT 2,7-
nuazacnupol3.4]okraH-2-kapOoHu)-5-(Tper-OyTokcukapOOHUIAMUHO ) TEHTUJI | KapOaMomJi | -3-

MeTHJI-OyTHIT |aMHHO |- 1 -OeH3MII-2-0KCO-3THI |aMHHO | - 1 -OeH3mI1-2-0kco-3Tr [kKapbamat (35C)

Mﬁ JK,YfQ

NHBoc

DQIS'NO
N

Heounmennsii 7-(qumernincynbhamonn)-2,7-auasaciupo|3.4lokran (35B) (284 wr, 1,3
MMOJIb), THApOoXJopua 1-(3-gumernnaMuHonponn)-3-3tunkapboanumuaa (384 mr, 2 MMOJb),
1-runpokcudenzorpuazon (270 mr, 2 MMOJIb), MPpOMeKyTOUHOe coexnHenne 1 (400 mr, 0,53
MMOJIb) U auxjopMmerad (30 mur) moOaBisiin B OAHOTOPIyO KOOy obbemMoM S50 mMil U cucreme
MO3BOJISIJIM PEarupoBaTh MPU KOMHATHOM TeMIepaTrype B TedeHue 5 4. PeakIMOHHBIN pacTBOP
BBIAPUBAIKM TPU TMOHIKEHHOM JaBJIEHWH, & OCTAaTOK Pa3[eNsiid M OYHINAINA C ITOMOIIBIO
KOJIOHOYHOU Xpomatorpaduu Ha crinkarene (merposielinblii >¢up:atunanerat (006:00)=1:2) ¢
nonyueHueM Tper-Oytun-N-[(1R)-2-[[(1R)-1-[[(1R)-1-(7-auerun-2,7-nua3acnupo|3.4]okraH-2-
kapOoHUI)-5(TpeT-OyToKCHKapOOHMIAMUHO )IeHTIIT |[KapOamon|-3-MeTun-0ytui|aMuHo |- 1-
OeH3m-2-0kco-3Trin|aMuHo |- 1-6eH3ui-2-okco-atui|kapbamara (35C) B Buge Genoro TBepaoro
Bemtectsa (201 wmr, Beixon 39,7%).

Cranus 4: (2R)-N-[(1R)-5-amuno- 1-[7-(mumeruncynbhamomn)-2,7-
nuasacnupol3.4]okraH-2-kapoonun |neHTn]-2-[[(2R)-2-[[(2R)-2-amuH0-3- e Hw-
MPOTMAHOUJI |aMHHO |-3-(peHIII-TPONIaHOUI |]AMUHO | -4-MeTUJI-TIEHTaHAMUM, TU-TPUTOPYyKCyCHAsI

kucjora (coexunenue 35)

mw?

2CF,CO0H

i
/N
NH
\ 2 CoefuHeHue 35

Tper-Oytun-N-[(1R)-2-[[(1R)-1-[[(1R)-1-(7-aueTwmn-2,7-nua3zacrupo| 3.4 ]okran-2-
kapOoHMI)-5(TpeT-0y TOKCHKapOOHMIIAMUHO )-TIEHTHII |[KapOamon |-3-mMeTmn-0y i JamuHo |- 1 -
OeH3mI-2-0KCo-3THIT|aMUHO |- 1 -O6eH3un-2-okco-3tun|kapbamar (35C) (201 wmr, 0,17 mmone) u
TpU(PTOPYKCYCHYIO KHCIOTY (2 M) A00aBisiM B peakUHOHHYK Koily oOvemom 50 mu u
CUCTEME IO3BOJISIJIN PEarupoBaTh MPU KOMHATHOM TEMIEpPAType B TeueHue 2 4. PeaknOHHBIH

paCTBOp BbIIapUBAJIN IMPU MOHWKCHHOM HaBJICHUH, a4 OCTATOK Ppasfaciisijii U O4HUINAIN C
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MIOMOIIIBIO MPENapaTUBHON KUIKOCTHOM XpomaTtorpaduu (yciaosus nojyuenus: mpudop: Gilson
GX-281; xononka: Xbridge C18, 150x30 MM BHyTp.AuaM., 5 MM, noasrkHast gasza: A - ACN u
B - H,O; n3okparuueckuii pexum: 65%; ckopocth notoka: 30 Mi/MHH; oOpaTHOE JaBJIEHUE:
1000 ¢ynToB Ha kB. oM (6,9 MIIa), Temneparypa kononku: 30°C; niunHa BonHbL 210 HM;
nepuoa: 18 MUHYT; MOATOTOBKA MPOOBI: COEAUHEHUE PACTBOPSUTH B 12 MJI METaHOJIA;, BBOAUMBIN
oobeM: 0,9 mu/urna). IToaydeHHBIH pacTBOP BBHIMAPUBAIN NMPU TOHWKEHHOM MABICHUU IS
ynaneHust OoJbIIel 4acTH pacTBopuTens U iauoduinmsuposanu ¢ nonyderneM (2R)-N-[(1R)-5-
amMuHO- 1-(7-(numetuncyabdamonn)-2,7-nuazacnupo| 3.4 |okran-2-kapoonun Jnentun|-2-[[(2R)-
2-[[(2R)-2-amuHO-3-penun-mponaHons |aMuHo | -3-peHus- mponaHou |aMUHO | -4-MeTHJI-
NEHTaHAMUA TU-TPUPTOPYKCYCHOM KUCIOTH (coequHenus 35) B Bune Oenoro mopomka (115
Mr, BbIxox 89,7%).

MC m/z=378,3 [M+2H]*/2;

'H-SIMP (400 MI'n, D,O) & 7,46-7,29 (m, 10H), 4,71 (t, 1H), 4,38-4,21 (m, SH), 4,07-
4,05 (m, 2H), 3,60-3,46 (m, 4H), 3,23-3,05 (M, 6H), 2,9-2,89 (1, 6H), 2,32-2,26 (m, 2H) 1,8-1,59
(M, 9H), 1,02-0,96 (nn, 6H).

IIpumep 34:

(2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-(peHUI-TTPOTIAHOMI |aMUHO |- 3-(heHUIT-
nporanoui |amMmuHo |-N-[(1R)-5-amuno- 1-(2-nunepasun- 1-un-7-azacnupo[ 3.5 |HoHaH-7-

KapOOHMIT)TIEHTHI|-4-MEeTHII-TIEeHTAHAMUL, TETPA-TPUPTOPYKCYCHAsI KUCIOTA (coequHeHHe 36)

Craaug 1 /— \ C 2 N
BOC”% 0 C><> vz oA L HN/-—><>~N Nepz CTRAMA 3
N - /

C 36A 368

o 5 0
H J R J R
ﬁ/o NHBoc Craaus 4 /D(\N ~ N NHBoc Crapms 5

—-

CbzN
\/J NHBoc NHBoc
36D
Jk,;b\ JUYEO
4CF H
EN \/J CF3C00
NHz
CoeanHeHne 36

Cragus 1:
TpeT-OyTun2-(4-0eH3nIokcukapOOHUIIHIIEpa3uH- 1 -m)-7-a3acnupo[ 3. S|HoHaH-7-

kapOokcunar (36A)

BocN N NCbz
AN

Tper-Oytun-2-okco-7-a3acnupo[ 3.5 |nonan-7-kapookcmnar (C) (0,478 r, 2 wmMMoOmb),

Oen3ui- 1-munepasunkapoonar (440 mr, 2 MMob), ykcycHyro kucioty (120 mr, 2,0 mmonb) u
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nuxjiopaTad (7 mut) Ho0aBIsUIM B pPEAKUUOHHYI KojiOy oObemMoMm 50 Ml M mepemMernnBajm
cucTreMy B TeueHHe mnonydaca. Jodasmsmu Tpuanerokcudboporuapua Harpus (0,636 r, 3 MMoIIb)
U TIOJIYYEHHYI0 CMEeCh MOABEPrajy peakluu B TeUeHue 5 4. B peaknoHHYI0 cHCTeMy BIMBAJIU
Bony (10 mu), skcrparupoBanu stunaneratoM (5 M x3) u 0ObeAMHANN OpraHudeckue (asbl.
Opranunueckue ¢as3pl CyLUIMIH HaJl OE3BOAHBIM CyJIb(aTOM HATPUs, (PUIBTPOBAIN U BBITAPUBAIN
¢uipTpar mNpM NOHIKEHHOM JjaBieHHH. OCTaTOK pasfessuld U OYUINAIA C TTOMOIIBIO
KOJIOHOYHOH Xpomarorpaduu Ha cuimkarene (merponeiinsiii a¢up:stinanerar (00:00)=4:1) ¢
NOJIyYeHHueM TpeT-0yTui-2-(4-0eH3miokcukapOoHInunepasus- 1-un)-7-azacnupo[ 3.5 |Honan-7-
kapOokcunara (36A) B BuIE CBETIIO-KEITOr0 MaCSTHUCTOrO BemecTna (450 mr, Bbixon 50,79%).

MC m/z=444,2 [M+H]";

Cragus 2:

6ensun-4-(7-azacnipo( 3.5 |HoHaH-2-wn)nunepa3us- 1 -kapbokcunat (36B)
/\—__><}N NCb
HN F4
p—

Tper-OyTun-2-(4-6eH3unokcukapOOHUIHIIEpa3HH- 1 -1in)-7-a3acnupo[ 3. S|HoHaH-7-
kapOokcunar (36A) (0,45 r, 1,20 mmonb) u nuxyopMmerad (7 mi) 100aBIsSIM B PEAKLUOHHYIO
komby obsemomM S50 Mm W WO KawsiM NP KOMHATHOH —TeMmeparype  Jo0aBIsiIH
tpudTopykcycuyro kucioty (1 ). ITocie noGaBieHus CUCTEMe MO3BOJISUIM PEarupoBaTh MpPU
KOMHATHOU TeMIlepaType B TedeHue 3 4. PeaklIMOHHBIN PacTBOP HEMOCPEACTBEHHO BbIAPUBAIH
IPY NOHM)KEHHOM JIaBJICHUHU C TIOJTy4YeHHEeM HeOuHuIneHHOro OeH3ui-4-(7-azacnupo[3.5]HoHan-2-
wi)nunepasus- 1-kapookcunara (36B) B Buae CBETIIO-KENTOM MACISTHUCTON KUAKOCTH (411 mr,
BbIx0A 100%), KOTOPYIO UCTIOIB30BAIM HEMTOCPEACTBEHHO B CIEAYIOLIEH PeaKIIHH.

Cramus 3. Oemnsui-4-[7-[(2R)-6-(Tper-OyTokcukapbonmnamuto)-2-[[(2R)-2-[[(2R)-2-
[[(2R)-2-(TpeT-OyTOKCHMKapOOHMIAMUHO)-3-(h €HIJI-TPOIaHOUII |aMHUHO |- 3-(h eHILI-

MIPOTIAHOWJI |aMHHO |-4-MeTUJI-TIEeHTaHO M1 |aMUHO |rekcaHou |- 7-a3aciupo| 3.5 |HoHaH-2-

wi|nunepasus- 1-kapookcunar (36C)

P T oy

NHBoc

Ct)zh()\I

Heouunmennsrit oens3min-4-(7-azacrupo[ 3.5 JHoHaH-2-wn)unepa3ul- 1 -kapOoKcuaT
(36B) (411 wr, 1,2 mmonb), ruapoxsopus 1-(3-AMMETHIAMHUHOIIPOIHI )-3-3THIIKApOOIUUMHIA
(384 wr, 2 mmonb), 1-ruppokcuden3oTprason (270 mr, 2 MMOJIb), TPOMEKYTOYHOE COeTHHEHHE
1 (400 wmr, 0,53 mmonb) u auxnopmerad (30 mir) 100aBISUIM B OJHOTOPIYIO KOOy odbemom S50
MJI U CHUCTEME IO3BOJSUIM pPEarnpoBaTb NP KOMHATHOH TeMmeparype B TedeHHe S5 .
PeakunoHHBIM pacTBOp BBINAPUBAIN IPH TOHIKEHHOM MAABJICHHWH, a OCTaTOK pa3feisuld U
OYMINAJIM C TIOMOIIBIO KOJIOHOYHOH Xpomarorpaguu Ha cuiukarene (NeTpoJeiHbIH

s¢up:sTHNIALIETAT (06:00)=1:2) c MOJTyYeHUEM oensmi-4-[7-[(2R)-6-(Tpert-
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oyTokcukapooHmiaMuHo)-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-(TpeT-OyTOKCHKapOOHUITAMUHO)-3-
(b eHuI-ponaHow |aMIHO |- 3-( €HUIT-TTPOTIAHOM |aMIHO |-4-
METHWJITEHTAaHOWJI |AMHHO | reKCaHOMI |- 7-a3acnupo| 3.5 JHoHaH-2-wi |nunepasus- 1 -kapOokcuiaTa
(36C) B Buzne Oenoro TBepaoro Bemectsa (300 mr, Berxon 52,4%).

Cranus 4:

Tper-OyTun-N-[(1R)-1-6er3un-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOOHMIAMHHO)- 1 -(2-niunepas3us- 1 -ui-7-a3acnupo| 3.5 JHoHaH-7-

KapOOHWT ) TeHTHIT |KapOaMomi | -3-MeTHIT-Oy THII [aMUHO | -2-OKCO-3THJI |aMUHO | -2-0KCO-

stui|kapbamar (36D)
T £
N’H\§/N N’ﬂ\?’N NHBoc
o0 M 20
N
ISR

NHBoc

bensun-4-[7-[(2R)-6-(Tper-OyTokcukapOonmnamuno)-2-[[(2R)-2-[[(2R)-2-[[(2R)-2-
(Tper-OyToKCcHKapOOHMIAMUHO)- 3-(h €HIII-TIPOTTAHOMII | aMUHO |- 3-peHUIT-TTPONIaHO I |aMHHO |-4-
METHIITIEHTAaHOUJI |-aMUHO |reKCaHOmI |-7-a3actupo| 3. S [HoHaH-2-wui Jnunepa3uH- 1 -kapOokcunat
(36C) (300 wmr, 0,27 mmounb), merarod (5 miu) u Pd/C (30 mr) noGasisiiu B peakLIMOHHYIO KOJIOY
o0BpemMoM 50 MIT U cUCTEeME MO3BOJISIIN PearupoBaTh PH KOMHATHOH Temneparype B TeueHue 4 4
nox armocdepoit Bomopoma. PeakunoOHHBIM pacTBOp (UIBTPOBAIM Uepe3 AUATOMHUT H
BBINAPUBAJIM TPU TOHI)KEHHOM JaBleHHH ¢ rnonydeHueM TpeT-OyTun-N-[(1R)-1-0ensun-2-
[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-OyTOKCcuKapOOHUIAMIHO)- 1 -(2-tuniepa3un- 1 -ui-7-
azaciupo[ 3.5 |HoHaH-7-kapOOHWT ) e HTUII |[KapOaMomu |- 3-MeTHI-0y T |aMUHO |-2-OKCO-
5TWN |aMuHO|-2-0kco-3Tmi [kapbamara (36D) (255 wr, 100%), KOTOpBI HCIONb30BATH
HETIOCPEACTBEHHO B CIIENYIOIIEH CTaIHH.

Cramus  5: (2R)-2-[[(2R)-2-[[(2R)-2-amuH0-3-(heHun-nponaHowi |aMuHo|-3-heHu-
nporarony |aMmuHo |-N-[(1R)-5-amuHo- 1-(2-niunepasun- 1-ui-7-a3zacrnupo[ 3.5 |HoHaH-7-

KapOOHMII)TEHTHI|-4-METHII-TICHTAHAMUJ TETPA-TPUPTOPYKCYCHOM KUCIIOTHI (coequHeHue 36)

YRSy

oy
NN
o M ¢
(N O 4CF,CO0H
HN\/] 2

NH; CoepuHenue 36

Heounmennsiti  Tper-OyTuia-N-[(1R)-1-6er3mn-2-[[(1R)-1-6er3un-2-[[(1R)-1-[[(1R)-5-
(Tper-OyTokcukapOOHUIaMIHO)- 1 -(2-tunepasu- 1 -un-7-azacnupo[ 3.5 [Honan-7-
KapOOHWT ) TeHTIIT |KapOaMomt | -3-MeTHIT-Oy THIT [aAMUHO | -2-OKCO-3THJI |aMUHO | -2-0OKCO-
stun|kap6amar (36D) (255 mr, 0,27 Mmoib) U TpUPTOPYKCYCHYIO KHCIOTY (2 Mi1) no0aBisiian B

peakIMoHHYI0 KoJOy oObemoM 50 M M cHCTeMe IMO3BOJISJIM PEearpoBaTh NPU KOMHATHOMN
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TeMmmeparype B TeueHue 2 4. PeakiMOHHBIN pacTBOP BBINAPUBAIN NP MMOHWKEHHOM J1aBJICHUH,
a OCTAaTOK PasfeNsiii U OYHMINAIN C MOMOINBIO MPENnapaTUBHON JKUAKOCTHOW XpoMaTorpadpuu
(ycnoBuss monyuenusi: mpubop: Gilson GX-281; kononka: Xbridge CI18, 150x30 wmm
BHYTp.AMaM., 5 MKM, nonsuwxkHas ¢aza: A - ACN u B - H,O; usoxparuueckuii pexxum: 65%;
ckopocTh motoka: 30 mu/muH; oOpatHoe nmaBienue: 1000 ¢yHTOB Ha kB. mroiim (6,9 MIla),
Temnepatypa kononku: 30°C; nnunHa BosHbL: 210 HM; nepuon; 18 MUHYT; MOArOTOBKA MPOOBI:
COEMHEHUE PacTBOpsUTd B 12 My MeraHoja; BBOAMMBIN oObeM: 0,9 mu/urna). [Tomy4deHHBbIH
pPacTBOpP BBINAPHUBAJIH MPHU MOHWKEHHOM JABJICHHUU 151 YAAIeHUs1 OOJIbIIECH YaCTH PACTBOPHUTEJISI
U IO UITHU3UPOBATIH c MOJIy4eHUEM (2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-DeHu-
MIPOTMAHOU |aMHHO |-3-peHmn-ponanon |JaMuHo |-N-[(1R)-5-amuHo- 1 -(2-nunepa3un- 1-un-7-
azacupo[ 3.5 |HoHaH-7-KapOOHWIT)EHTHIT | -4-MEeTHJI- TIEHTAHAMH 1A TeTPa-TPUPTOPYKCYCHOU
KHUCIIOTHI (coeaunenns 36) B Bune Oeroro nopoiuka (160 mr, Bexoxn 77,6%).

MC m/z=373,4 [M+2H]"/2;

'H-SIMP (400 MI'n, D,O) § 7,47-7,30 (m, 10H), 4,71 (t, 1H), 4,36-4,29 (m, 2H), 3,90-
3,86 (M, 1H), 3,85-3,24 (M, 12H), 3,23-3,04 (m, 6H), 2,52-2,44 (m, 2H), 2,14-2,12 (m, 2H), 1,77-
1,47 (m, 14H), 1,03-0,96 (nn, 6H).

IIpumep 3S:

(2R)-N-[(1R)-5-amunO- 1-[ 7-[(2R)-2-amuHO-3-hermnn-nponanon|-2,7-
nuazacnupol 3.5 |HoHan-2-kapOoonm Jnertun]-2-[[(2R)-2-[[(2R)-2-amuHO-3-h eHu-
IPOTAHOMJI |aMUHO |- 3-(pe€HUII-TIPOTIaHONJI [aMUHO | -4-MeTHII-TIEeHTAHAMU, TPU-TPUPTOPYKCYCHAs

kuciora (coexunenue 37)

C‘raawﬁ 1 % Cmp_y.q 2 Cragns 3
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CoenuHetne 37

Cranus 1: tper-Oytuin-7-[(2R)-2-(6eH3nnokcnkapOOHMIAMHHO)-3-() €HUII-TIPOTTAHOMIT | -
2,7-nnazacriupo[3.5|HonaH-2-kapbokcunar (37A)
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Boc

N

O;A\IiNHCbz

Ph
37A

Tper-Oytun-2,7-muazacnupo|3.5]HoHaH-2-kapbokcunar (6A) (83 wr, 0,35 wmmob),
rugpoxiopun  1-(3-gumermnamuHonponi)-3-stiikapbonuumuna (80 mr, 0,42 mmons), 1-
rugpokcudensorpuazon (57 mr, 0,42 mmons), (2R)-2-(6en3mnokcnkapOOHIIaMUHO)-3-(heHn-
npornanoBytro kucyiory (105 wmr, 0,35 wmmonp) u guxnopmeran (30 wu) ngoGammsiin B
peakMoHHY0 KojOy obbemMoM 50 M M cHCTeMe MO3BOJISIM PEarnpoBaTh NPU KOMHATHOH
TeMIeparype B TeueHue 5 4. PeakIMOHHBIN pacTBOP BBINAPUBAIN NP MMOHWKEHHOM JaBIICHHH,
a OCTaTOK Pa3leisuld U OYHUINAJH C MOMOIIBI0 KOJOHOYHOW Xpomartorpaduu Ha CHIIMKaresie
(mUXJIOpMeTaH: METaHOJ (06:00)=50:1) c MOJTyYeHUEM Tper-OyTun-7-[(2R)-2-
(6eH3mokcuKapOOHMITAMUHO)-3-(PpeHm-iponanHon|-2,7-nuazacnupo[ 3.5 |HoHaH-2-
kapOokcunara (37A) B Bune Oenoro Teepaoro Bewmectsa (177 mr, Berxox 80%).

Cragus 2:

ben3un-N-[(1R)-1-6en3un-2-(2,7-nnazacnupo| 3.5 |HoHaH-7-1i1)-2-0KCO-3THI |KapOamat
(37B)

ZT

N

+NHCDb:
O;I .

Ph

37B

Tper-Oytun-7-[(2R)-2-(6en3mnokcukapOOHMIaMIHO)-3-(heHm-iponanomn|-2,7-
nuaszacniupol3.5|HoHan-2-kapbokcunar (37A) (177 mr, 0.35 mmonb) u guxyopmeraH (20 m)
n00aBIJISIIM B PEAKLIHOHHYIO KOOy 00beMoM 50 MII M IO KaIulsiM NMPU KOMHATHOM TeMIiepaTtype
nobasnsuin  TpudropykcycHyro kucinory (2 wun). Ilocne nobaBneHHs crCTeMe TO3BOJISLTU
pearupoBaTb INpPHU KOMHATHOM TeMmIepaTrype B TedeHHe 3 4. PeakuuoOHHBIM pacTBOP
HETNOCPEICTBEHHO BBIMAPUBAIN MIPH MOHIKEHHOM JaBjieHnH ¢ nonydeHuem Oensmi-N-[(1R)-1-
6ensmn-2-(2,7-nquazacnupo[3.5|HoHaH-7-mn)-2-okco-3Tui|kapbamata (37B) B Buzme kenToi
MacissHUCTOH skuakoctu (143 mr, Bexon 100%), KOTOPYIO HMCIIONB30BAIN HEMOCPEACTBEHHO B
CIEAYIOLIEH PEaKLUU.

Cramust  3: tper-OyTmnn-N-[(1R)-1-6en3mn-2-[[(1R)-1-6er3un-2-[[(1R)-1-[[(1R)-1-[7-
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[(2R)-2-(6en3mnokcrkapOOHUIAMUHO)-3-(heHUI-Tponanom|-2,7-qua3acnupo| 3. S|HonaH-2-
kapOoHUII|-5-(TpeT-OyToKCHKapOOHMIIAMIHO )ITEHTHI | KapOamon | -3-meTui-0y i JamuHo | -2-

OKCO-3THJI|aMHHO|-2-0Kkco-3Thi|kapbamar (37C)

Jk/;ﬁ JLT(@

NHBoc

CszN/}I/

bensun-N-[(1R)-1-6en3un-2-(2,7-nuazacnupo| 3.5 |HoHaH-7-1i1)-2-0KCO-3THII |[KapOamat
(37B) (143 wr, 0,35 mmounb), ruapoxyopua 1-(3-AMMeTHIAMHUHOIIPOIHI )-3-3THIIKapOOIUUMHIA
(80 wmr, 0,42 mwmonb), l-ruppokcubenzorpuazon (57 wr, 0,42 MMOJb), NMPOMEKYTOYHOE
coenuHenue 1 (264 mr, 0,35 mmonb) u quxnopmeras (30 M) 7OoOGaBISIN B OXHOTOPIIYIO KOJIOY
o0BpeMoM 50 MJT U cHCTEMe TIO3BOJISUT PearupoBaTh NP KOMHATHOM TeMIIepaType B TEUEHHE S
4. PeakIIMOHHBIA PacTBOP BBIMAPUBAIIN NPHU MOHIKEHHOM [ABJICHUH, & OCTATOK PA3leNsiii U
OYMINAIMA C MOMOINBI KOJIOHOYHOW Xpomarorpau Ha cuUjHKarene (IUXJIOpPMETaH:METaHOJ
(06:00)=50:1) ¢ monyuenuem TpeT-OyTI-(1R)-1-6er3mn-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-
1-[7-[(2R)-2-(6en3unokcukapOOHUIAMUHO)- 3 - eHnn-iponanon|-2,7- quasacrnupo-[ 3. S|HoHaH-
2-kapOonHmI]-5-(TpeT-0y TOKCHKapOOHMIAMUHO )IIEHTHI|-KapOaMon |-3-MeTui-0yTrit |aMuHO |-2-
OKCO-3THII |aMuHO|-2-0kco-3Ti [kapbamara (37C) B Buge Oenoro tBepaoro Bemectsa (400 wmr,
BbIXOA 99%).

Cramus 4. tper-Oytrn-N-[(1R)-2-[[(1R)-2-[[(1R)-1-[[(1R)-1-[7-[(2R)-2-amuHO-3-
¢dennn-nponanownn]-2,7-quazacupo[3. 5 JHonan-2-kapOonun|-5-(Tper-
OyTokcukapOOHMIAMUHO)eHT T |KapOamon|-3-meTrn-0y i JaMuHo] - 1 -6eH3nin-2-okco-

5TUI |aMuHO |- 1 -6eH3u-2-okco-a i [kapdamat (37D)

ij} er@

NHY

NH Boc

Tper-Oytun-(1R)-1-6er3un-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-1-[7-[(2R)-2-
(6enzmnokcukapOOHMIAMUHO)-3-hermn-nponanoni|-2,7-muazaciupo| 3.5 |HoHaH-2-kapOoHwm |-
5-(Tper-OyToKCHKapOOHMIIAMHHO )ITEHTHII | KapOaMom |-3-MeTHII-Oy THIT ]aMHUHO | -2-0KCOo-
sThi |aMuHO |-2-0kco-3Twi |kapbamar (37C) (400 mr, 0,35 mmonb), namtanuii Ha yrie (80 mr, 20
Bec.%) u meranon (20 mut) moOaBisIM B OTHOTOPIYID KOOy obObemom S50 mi. Atmocdepy
3aMEHSUTH BOIOPOIOM 3 pasa W CMECh MOABEPrajy pPeakiiy MpU KOMHATHOW TeMIIepaType B
TedeHue 3 4 nmox arMmocdepoit Bogopona (Oamion). Peakimonnsliii pacTBop (QribTpoBain uepes
IUATOMHT U BbIMAPUBAIH (QUIBTPAT MPU MOHMKEHHOM JABJICHUU C MOJYyYEHHEM HEOYHIEHHOTO
tper-OyTuin-(1R)-2-[[(1R)-2-[[(1R)-1-[[(1R)-1-[7-[(2R)-2-amuHO-3-(heHun-nponanomn|-2,7-
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nuazacnupol 3.5 |HoHaH-2-kapOoHMI |- 5-(TpeT-0y TOKCHKapOOHMITAMIHO )IIeHTHJI | KapOamouJ | -3-
MeTHIT-OyTHII |aMUHO |- | -OeH3uI1-2-0KCco-3TwI |aMuHO |- 1 -6eH3m-2-okco-aTm |kapbamara (37D) B
BUZIE CBETJIO-XKeNToro TBepaoro BemecTBa (353 wr, Bbeixox 100%), KOTOpOe HCIIONB30BAIU
HETNOCPEICTBEHHO B CIIEAYIOLIeH peakIHH.

Cranus S:

(2R)-N-[(1R)-5-amuHO- 1-[7-[(2R)-2-amun0-3-penun-nponanonn|-2,7-
nauazacnupol|3.5HoHaH-2-kapOouun Jnentin|-2-[[(2R)-2-[[(2R)-2-amuHo-3-peHun-
MIPOTAHOUJI |aMHHO |-3-(peHIII-TPONIaHOUI |]AMUHO | -4-MeTUJI-TIEHTaHAMUA  TPU-TPUPTOPYKCyCHAsI

kucjora (coexunenue 37)

Lo
‘f”x

3CF,CO0H

Nﬁﬁr

CoeguHenve 37

Tper-Oytun-(1R)-2-[[(1R)-2-[[(1R)-1-[[(1R)-1-[7-[(2R)-2-amuHO-3-peHrmn-iponaHou |-
2,7-nuazacriupo|3.5|HoHaH-2-kapOoHu|-5-(Tper-OyToKkcuKapOOHWIT ) IeHTHI |[KapOamor |- 3-
MeTHIT-OyTHIT |aMUHO |- | -OeH3mIT-2-0KCO-3TH |aMuHO |- 1 -6eH3m-2-okco-aTmi |kapbamar  (37D)
(353 wmr, 0,35 MmMonb) B TpUPTOPYKCYCHYIO KUCIOTY (2 Mi1) 1OOABISIN B PEAKLIMOHHYIO KOJIOY
o0BpemMoM 50 MJT U cuCTEMe MO3BOJBUIN pearupoBaTh MPU KOMHATHOH TeMIepaTrype B TeueHue 2
4. PeakI[MOHHBIN pacTBOP BHINAPUBAJIN NPU MOHMKEHHOM JABJIEHUHU, & OCTATOK PA3feNsiiv U
OYMINATHA C TMOMOINBIO IPENapaTUBHOW >XUAKOCTHOH xpomarorpaduu (yCIOBUs IOJNYUEHUS:
npubop: Gilson GX-281; kononka: Xbridge C18, 150x30 MM BHYTp.AMaM., 5 MKM; TOABHXKHAS
dasa: A - ACN u B - HyO; usokparuueckuit pexxum: 65%; ckopocts notoka: 30 Mi/MuH;
obparHoe nasienue: 1000 ¢yHTOB Ha kB. mroiim (6,9 MIla); Temneparypa kononku: 30°C;
nnvHa BOJHBL 210 HM; mepuoxn: 18 MHHYT; MOArOTOBKA MPOOBI: COEAMHEHUE PACTBOPSUIH B 12
MJI ME€TaHoJa, BBOAMMBIN oObeM: 0,9 mu/urna). Ilomy4yeHHBIH pacTBOp BBIMAPUBAIH IPH
MOHMKEHHOM JIaBJICHUU JUJIsl yaJeHus: OOJbIIel YacTH PAaCTBOPUTENS] M JTMOPHIN3UPOBAIU C
MOJIyYCHHEM (2R)-N-[(1R)-5-amunO- 1-[7-[(2R)-2-amuH0-3-penun-nponanoun]-2,7-
nuasacnupol3.5|HoHan-2-kapOonw |-nentui|-2-[[(2R)-2-[[(2R)-2-amuHO-3-heHumn-

TIPOTIAHOMJI |aMUHO |- 3-(heHUIT-TIPOTIAaHOWIT |aMHHO | -4-MeTHII-TIEHTAHAMUA, Tpu-
TpuTOpyKCYCHON KUCIOTHI (coeannenus 37) B Bune Oenoro noporuka (282 mr, Berxon 70%).

MC m/z=405,3 [M+2H]*/2;

'H-SIMP (400 MI'w, D,0) & 7,52-7,09 (m, 15H), 4,78-4,74 (m, 1H), 4,64-4,58 (m, 1H),
4,26-4,19 (m, 2H), 4,15-3,96 (m, 3H), 3,83 (a, 1H), 3,71-3,63 (M, 1H), 3,59-3,50 (m, 1H) 3,43-
2,90 (m, 11H), 1,90-1,18 (m, 13H), 0,98-0,80 (M, 6H).

IIpumep 36:

(2R)-N-[(1R)-5-amuno0-1-[7-[(2R)-2-amuH0-4-MeTuI-ieHTaHoun|-2,7-
nuazacnupol 3.5 |HoHan-2-kapoonmn Jnentun]-2-[[(2R)-2-[[(2R)-2-amuHO-3-h eHu-
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MPOTIAHOMJI |aMUHO |-3- (e HUIT-IPONIAaHOWIT |aMHHO | -4-MeTHII-TIEHTAHAMU/A, Tpu-

TpU(TOPYKCYCHON KUCIOTHI (coennHenue 38)

Boc H l
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38D Coeapntenne 38

Cragus 1
TpeT-OyTui-7-[(2R)-2-(0eH3nnokcnkapOOHNITAMIUHO )-4-MeTHII-IEHTaHOMII |-2,7-

nuaszacrupol3.5|HoHaH-2-kapbokcunat (38A)
Boc

~NHCbz

38A

Tper-Oytun-2,7-nuasacnupo[3.5]Honan-2-kapookcunar (6A) (93 wmr, 0,41 mmoib),
ruapoxyopun  1-(3-mumermnamuHonponuin)-3-stunkapboguumuna (94 wmr, 0,49 mMmoub),
THIPOKCHOEH30TPHA30I (66 MT, 0,49 MMOJTb), (2R)-2-
(GeH3MIOKCUKapOOHMITAMUHO)IPOTIAHOBYIO KUCIOTY (446 wmr, 2,0 Mmonb) u auxjopmerad (10
MJT) TOOABIISITH B PEAKIIUOHHYIO KOJIOY 00beMoM S50 MJT U CUCTEMe TIO3BOJISIIH PearupoBaTh MPH
KOMHATHOH TeMIlepaType B TedeHHe 5 4. PeakInOHHBIN pacTBOP BBINAPUBAJIN IIPU NOHMKEHHOM
IaBJCHUH, a OCTaTOK pa3fessuii U OUYHMINAIK C TOMOIIBI KOJOHOYHOW Xpomarorpadguu Ha
crmkarene (muxyopmeraH:meranon (00:00)=50:1) ¢ mnoaydenuem Tper-OyTi-7-[(2R)-2-
(6eH3mIOKCUKapOOHUITAMUHO )-4-MeTUJI-IeHTanow |-2,7- nuasacnupo[ 3.5 [HoHan-2-
kapOokcunara (38A) B Bune Oenoro Teepaoro Bewmectsa (175 mr, Berxox 90%).

Cragus 2

6ens3un-N-[(1R)-1-(2,7-auazacniupol 3.5 |HoHaH-7-kapOoHMN )-3-MeTHn-OyThi [kapbamaT
(38B)
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38B

Tper-Oytun-7-[(2R)-2-(6eH31m10KkCUKapOOHIIIAMHUHO )-4-MeTHII-TIeHTaHOW -2, 7-
nuasacnupol|3.5|noHan-2-kapookcunar (38A) (175 mr, 0,37 mmonb) u guxyiopmerad (20 mi)
n00aBJISIIM B PEAKIIHOHHYIO KOOy 00beMoM 50 MJI M MO KaIuisiM MPU KOMHATHOM TeMIiepartype
nobasnsuin  TpudropykcycHyro kucinory (2 wu). Ilocne nobaBneHusi cucreMe TO3BOJISLIU
pearupoBaTb INpPHU KOMHATHOM TeMmIepaType B TedeHHe 3 4. PeakuuoOHHBIM pacTBOP
HETIOCPEACTBEHHO BBINMAPHUBAJIH MPH MMOHWKEHHOM JAaBlieHHH ¢ mnonyueHueM Oer3mn-N-[(1R)-1-
(2,7-nnazacnupo(3.5]HoHaH-7-kapOonmN)-3-meTun-OyTwi |kapbamara (38B) B Buzme xenToi
MacnssHUCTOH skuakoctu (138 mr, Bexon 100%), KOTOPYIO HMCIOIB30BAIN HETIOCPEACTBEHHO B
CIEAYIOUIEN PeaKLuu.

Cragus 3
TpeT-0yTuin-N-[(1R)-1-6er3un-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-1-[7-[(2R)-2-
(beH3mIOKCUKapOOHMIAMUHO )-4-MeTHJI-IeHTaHom |-2,7-auasacnupol| 3.5 |Honan-2-kapOoHu |-5-

(Tper-OyToKCcHKapOOHMIIAMUHO )ITEHTHII | KapOaMom |-3-MeTuin-OyTrit |aMuHO | -2-0Kco-

3TU |aMUHO |-2-0Kco-3Tri |kapbamart (38C)

EPaR N

'S

CszNW

o]
NHBoc

bensun-N-[(1R)-1-(2,7-nuazaciupol 3.5 |HoHaH-7-kapOoHm)-3-MeTun-0yTui | kapdamat
(38B) (138 wr, 0,37 mmounb), ruapoxyopua 1-(3-AMMeTHIAMHUHOIPOIHII )-3-3THIIKapOOIUUMH A
(84 wmr, 0,44 wmmomnb), l-ruppokcubenzorpuazon (59 wr, 0,44 MMOJb), NMPOMEKYTOYHOE
coenuHenue 1 (279 wmr, 0,37 mmonb) u quxyopmeras (30 M) 7oOGaBISIIN B OXHOTOPIIYIO KOJIOY
o0BpeMoM 50 MJT U CHCTEMe TIO3BOJISUT PearupoBaTh NP KOMHATHOH TeMIIepaType B TEUEHHE S
4. PeakIMOHHBIA pacTBOP BBIMAPUBAIIN NPHU MOHMKEHHOM JABJICHUH, & OCTATOK PA3NeNsiin U
OYMINAIHA C MOMOINBI KOJOHOYHOW Xpomarorpaduy Ha cujHKarene (IUXJIOpPMETaH:METaHOJ
(06:00)=50:1) ¢ monyuenuem TpeT-OyTI-(1R)-1-0er3ma-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-
1-[7-[(2R)-2-(6en3unokcnkapOOHUIAMUHO)-4-METHII-TIEHTAaHO W |-2, 7-nna3aciupo-[ 3. 5 |HoHaH-
2-kapOonHmI]-5-(TpeT-0y TOKCHKapOOHMIAMUHO )IIEHTHI|-KapOaMon |-3-MeTun-0yTri |aMuHO |-2-
OKCO-3THII |aMuHO|-2-0kco-3Ti [kapbamara (38C) B Buge Oenoro tBepaoro Bemectsa (366 mr,
BbIxOA 90%).

Craans 4:
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TpeT-OyTuia-N-[(1R)-2-[[(1R)-2-[[(IR)-1-[[(1R)-1-[7-[(2R)-2-amuHO-4-MeTHII-
neHraHonn|-2,7-auazacnupol 3.5 |JHonan-2-kapoonun |- 5-(Tper-
OyTOKCHKapOOHUIIAMHHO )ITEHT | kKapOamom |-3-mMeTun-Oy Tii |JaMuHo | - 1 -6eH31-2-0Kco-

5T |aMuHO |- 1-6eH3umn-2-okco-aTui | kapdamat (38D)

Y

NHZ O
NHBoc

Tper-Oytun-(1R)-1-6en3un-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-1-[7-[(2R)-2-
(OeH3mIIOKCUKapOOHMIAMUHO )-4-MeTuI-ieHTanom |-2,7-auasacnupol| 3.5 [Honan-2-kapOoHu |-5-
(Tper-OyToKCcHKapOOHMIIAMHUHO )TEHTHII | KapOaMom |-3-MeTHI-OyTHIT |aMHUHO | -2-0KCO-
sTmi |aMuHO|-2-0kco-3Tmi |kapbamar (38C) (366 mr, 0,33 mmonb), namanuii Ha yrie (73 wmr, 20
Bec.%) u meranon (20 mut) moOaBNSIIM B OTHOTOPIYID KOOy obObemom 50 mi. Atmocdepy
3aMEHsUT BOAOPOAOM 3 pas3a W CMeCh MOJBEPTalii PeakIMu MPU KOMHATHON TemIepaTrype B
TedeHue 3 4 noj arMocdepoit Bogopoaa. PeakinoHHbIN pacTBOp QPHIBTPOBAIN Yepe3 AUATOMUT
U BBIMApUBAIN (PUIBTPAT NP TOHMKEHHOM JABJIEHUU C MOJy4eHreM HeoduineHHoro (1R)-2-
[(IR)-2-[[(1R)-1-[[(IR)-1-[7-[(2R)-2-amuHO-4-MeTUNI-TIEHTAaHOM]-2,7-11a3acnupo[ 3.5 |HOHaH-
2-kapOonmi]-5-(TpeT-0y ToKCHKapOOHI)-TIeHTI |KapOamonn |- 3-meTni-0y i |amuHo |- 1-
OeH3MIT-2-0KCO-3TWI |aMUHO |- 1 -OeH3u-2-0okco-aTun |tpeT-Oytun-kapbamara  (38D) B BuUze
CBETJIO-)KeNToro TBepaoro BemiectBa (322 wmr, Bbixox 100%), KOTOpOe HCIIONB30BAIU
HETNOCPEICTBEHHO B CIIEAYIOLIeH peakH.

Cragus S:

(2R)-N-[(1R)-5-amuno-1-[7-[(2R)-2-amuH0-4-MeTua-ieHTaHOUN |-2,7-
nuasacnupol 3.5 |HoHaH-2-kapoonu Jnentui]-2-[[(2R)-2-[[(2R)-2-amuHO-3-h eHu-
MIPOTMAHOUJI |aMHHO |-3-(peHIII-TPONIaHOUJI |]AMUHO | -4-MeTUJI-TIEHTAaHAMU, TPU-TPUYTOPYKCyCHAsI

kucjora (coexnnenue 38)

%Ocjvi LP

NHz o H/ Cj * 3CF,COOH

Hz CoeguneHue 38

Tper-Oytun-(1R)-2-[(1R)-2-[[(1R)-1-[[(1R)-1-[7-[(2R)-2-amuHO-4-MeTHII- TEHTAHOUJI |-
2,7-nuazacriupo|3.5|HoHaH-2-kapOoHu|-5-(Tper-OyToKkcuKapOOHWIT ) IeHTHI |[KapOamor |- 3-
MeTHIT-OyTHIT |aMUHO |- | -OeH3uIT-2-0KCco-3Twi |]aMuHO |- 1 -6en3mn-2-okco-aTm |[kapbamar  (38D)
(322 wmr, 0,33 MMonb) B TpUPTOPYKCYCHYIO KUCIOTY (2 Mi1) 100aBIsUIN B PEAKIIMOHHYIO KOJIOY
o0bpemMoM 50 MJT U cuCTEMe MO3BOJUIN pearupoBaTh NPU KOMHATHOH TeMIeparype B TeueHue 2

4. PeakllMOHHBIN PAacTBOP BbINAPUBAIMU NPU MOHUKEHHOM JABJICHHH, & OCTATOK pas3lielisid U
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OYMINAIM C TOMOINBIO IPENapaTUBHOW JXUAKOCTHOH xpomarorpaduu (YCIOBHS TOJTYyUEHUS:
npubop: Gilson GX-281; kononka: Xbridge C18, 15030 MM BHyTp.ZuaM., 5 MKM; IOABIIKHAS
daza: A - ACN u B - HyO; m3okparuueckuii pexuMm: 65%; ckopocte noroka: 30 mu/MuH,
obparHoe namienue: 1000 ¢yHTOB Ha KB. moiim (6,9 MIla); temneparypa kononku: 30°C;
anvHa BoJHbL 210 HM; nmepuoxa: 18 MUHYT, MOArOTOBKA NMPOOBI: COEAUHEHUE PacTBOPSIIN B 12
MJI MeTaHona, BBOAUMbIH oOvem: 0,9 mi/urna). IlomyueHHBIH pacTBOp BHIMAPUBAIM MPU
NOHIDKEHHOM JIABJICHUH JUI yAaJeHus: OOJbLIel 4acTH PacTBOPHUTENS M JIMO(GUIM3NPOBAIN C
MOJyYeHUEM (2R)-N-[(1R)-5-amunO-1-[7-[(2R)-2-aMuHO-4-MeTUI-TIEHTaHOM |-2,7 -
nuasacnupol| 3.5 HoHaH-2-kapOoonw |-nentui|-2-[[(2R)-2-[[(2R)-2-amuHO-3-heHu-
TIPOTIAHOMJI |aMUHO | -3- (e HIIT-TIPONIAaHOWIT |aMHHO | -4-MeTHII-IIEHTAHAMU/A, Tpu-
TpudTOpyKCYCHON KUCIOTHI (coeannenus 38) B Bune Oenoro noporuka (240 mr, Beixon 65%).

MC m/z=388.,3 [M+2H]*/2;

'H-SIMP (400 MI'n, D,O) & 7,44-7,14 (m, 10H), 4,61 (t, 1H), 4,50-4,42 (m, 1H), 4,28-
4,02 (m, SH), 3,83-3,70 (m, 2H), 3,66-3,36 (M, 4H), 3,14 (T, 2H), 2,97 (1, 4H), 1,94-1,64 (™,
10H), 1,54-1,30 (m, 6H), 1,01-0,81 (m, 12H).

IIpumep 37:

(2R)-N-[(1R)-5-amunO- 1 -[2-(umkaonponankapOoHmn)-2,7-muaszacnupo| 3.5 JHoHaH-7-
kapoonwi|nenTwn|-2-[[(2R)-2-[[(2R)-2-amuno-3-permn-nponanons |amuHo | -3-peHr-

MIPOTAHOUJI |aMHHO |-4-MeTHII-TIeHTaHAMU,, TU-TPUPTOPYKCYCHAsI KUCIOTA (coequHeHue 39)
O

o}
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38C
Coeannenue 39

39B
o}

2CF,COCH
NH2

Cragus 1:

Oen3m-2-(nukionponankapobonmn)-2,7-nuazacnupo| 3.5 JHoHaH-7-kapbokcunat (39A)
o}

Nicans
.

bensun-2,7-nuazacnupo(3.5|Honan-7-kapookcumar  (6C) (390 wmr, 1,5 wmomnb),
rugpoxaopun  1-(3-gumermnamuHonponmn)-3-stunkapoonunmuna (760 mr, 4,9 mmons), 1-
rugpokcudensorpuaszon (300 mr, 2,0 Mmodb), 1MkIonponuikapooHosyro kucnory (172 mr, 2,0

MMOJIb) U auxjopMeras (50 mur) n1o0aBisaan B OAHOTOPIyIO KOOy oOvemoM 50 Ml U cucTeme
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MO3BOJISAJIM PEarupoBaTh MPU KOMHATHOM TeMIepaTrype B TedueHHe 5 4. PeakMOHHBINA pacTBOP
BBIMIAPUBAIM TPH TOHIKEHHOM JaBJIEHWH, a OCTATOK Pa3lesUId M OYHUINAIU C TOMOIIBIO
KOJIOHOYHOW Xpomartorpadum Ha cuimkarene (guxjopmeraH:Meranon (00:00)=50:1) c¢
nosyueHueM  OeH3wiI-2-(HuKIonponankapOoHun)-2,7-tuazacnupo| 3. 5 |HoHaH-7-kapOokcuiaTa
(39A) B BUJE CBETJIO-JKENTOrO MaCISTHUCTOTO BerecTsa (320 mr, Bbixoxa 65%).

Cragus 2:

tuksonporui(2,7-auaszaciupol3.5|Honan-2-min)meranoH (39B)
OO,
o)
39B

bensun-2-(uuknonponankapOoonun)-2,7-auazactupo[ 3.5 |Honan-7-kapookcunar  (39A)
(320 wmr, 0,97 mmonb), namnaguii Ha yrie (64 mr, 20 Bec.%) u meranon (10 mu) nobasisun B
OIHOTOPJyI0 KOJI0y obdbeMoMm 50 mu. ATMocdepy 3aMeHsUTd BOJOPOIOM 3 pa3a W MPOBOIUIIH
peaKkIMI0 NP KOMHATHOM TeMIiepatype B TeueHHe 3 4 mox arMmocdepoil Bomopona (6aioH).
PeakirioHHbI  pacTBOp (UIBTPOBAIM dYepe3 MAMATOMHT M BbIMapuBaid (UIBTPAT TMpH
MOHMKEHHOM TaBJICHUH c MOJTy4EeHHEM HEOUYHIIEHHOTO uKJIonpornwi(2,7-
nuazacnupol3.5|HoHan-2-un)MmeranoHa (39B) B Bume cBeTyIO->keaTOro TBEpaOoro emectna (189
mr, Bbixox 100%), KOTOpOe HCIOTb30BAIA HEMOCPENCTBEHHO B CIEAYIOLISH peaKinu.

Cragus 3:

TpeT-OyTui-N-[(1R)-1-6en3un-2-[[(1R)- 1-0en3un-2-[[(1R)-1-[[(1R)-5-(Tper-OyTOKCH-
kapOOHMIIAMUHO)- 1 -[2-(uuknonponankapbo-uu)-2,7-nuasacnupol 3. S|HoHaH-7-
KkapOoHWI | eHTIT|KapOaMom | -3-MeTHI-Oy THII |aAMUHO | -2-0KCO-3THJI |aMUHO | -2-0KCO-

stuin|kapbamar (39C)

1@?{“ v

Heounmennsiii mukionponwi(2,7-auasaciupol 3.5 |Honan-2-un)meranoH (39B) (189 wmr,

O

39C

0,75 mmonb), ruapoxnopun 1-(3-mumerunamuHoNpon)-3-stunkapboamumuna (216 mr, 1,13
MMOJIb), 1-ruapokcudensorpuaszon (122 mr, 0,9 MMoib), npomMexyTouHOe coequHenue 1 (565
mr, 0,75 mmornb) u guxmnopmerad (30 mir) 1oOaBIsAIN B OOHOTOPIYIO KOOy oOvemMoM 50 mi u
CHUCTEME IO3BOJISIJIM PearupoBaTh MPU KOMHATHOM TEMIEpaType B TeUeHHE S5 4. PeakMOHHBIN
pacTBOp BBHIMAPHBAIN MPHU IOHIKEHHOM MAABIIEHHH, & OCTATOK pa3feNsli M OYHINAIA C
IOMOIIBIO KOJIOHOYHOH Xpomartorpaguu Ha cujiukarene (TEeTpOJeHHbIH >Qup:3THIALETAT
(06:00)=1:2) ¢ monyuenuem Tper-OyTHI-N-[(1R)-1-6en3mn-2-[[(1R)-1-6en3mn-2-[[(1R)-1-
[[(1R)-5-(TpeT-OyToKcukapOOHUIaMUHO)- 1 -[ 2-(1iuKknonponankapOormu)-2,7-

nuazacnupol 3.5 |HoHaH-7-kapOoHMI |neHTH | KapOamouni |-3-meTui-Oy THIl |aMHHO |-2-0KCOo-
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3TUI |aMUHO|-2-0Kkco-3Twi |[kapbamara (39C) B Bume CBETJIO-KENTOro TBepAoro Bemectsa (410
M, BBIXOZ 45%).

Cranus 4:

(2R)-N-[(1R)-5-amuHO- 1-[2-(uuknonponankapbonmn)-2,7-nuazacnupo| 3.5 JHonan-7-
kapOonun|nent]-2-[[(2R)-2-[[(2R)-2-amun0-3-penun-nponanouni|aMmuHo |- 3-peHu-

IPONAHOMII |aMUHO | -4-MeTHII-TIEHTAHAMHU, TU-TPUPTOPYKCYCHAs! KUCIOTa (coequHenue 39)

o o
NJ\_:/N NJ'\{N N,
H o H z o
I 2CFCOOH

NH,

CoeanHeHie 38

o)

Tper-OyTun-N-[(1R)-1-6en3mn-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcuKapOOHMIAMUHO)- 1 -[ 2-(1iukionponankapooHmn)-2,7-nuazacnupo[ 3.5 |HoHaH-7-
KkapOOHWI | meHTHIT |KapOaMom | -3-MeTHIT-Oy THIT [aMUHO | -2-OKCO-3THJI |aMUHO | -2-0KCO-
stuin|kap6amar (39C) (410 mr, 0,44 Mmoib) U TPUPTOPYKCYCHYIO KUCIOTY (2 Mi1) 1OOaBIIsLIIN B
peakmoHHy0 KojlOy oObemMoM 50 M M cHCTeMe IMO3BOJISIIM PEarnpoBaTh NPU KOMHATHOH
TemmepaTrype B TeueHue 2 4. PeakiMOHHBIN pacTBOP BBINAPUBAIN NP MMOHWKEHHOM J1aBJICHUH,
a OCTAaTOK PasfeNsiii U OYHINAIN C MOMOINBIO MPENnapaTUBHONW JKMAKOCTHOW XpoMaTtorpadpuu
(ycnoBuss monyuenusi: mpubop: Gilson GX-281; kononka: Xbridge CI18, 150x30 wmm
BHYTp.AMaM., 5 MKM, nonswxkHas gaza: A - ACN u B - H,O; usoxparuueckuit pexxum: 65%;
ckopocTh moroka: 30 mu/mun; obpatHoe nmaBienue: 1000 ¢yHTOB Ha kB. mroiim (6,9 MIla),
temnepatypa kosnonku: 30°C; nnunHa BonHbL: 210 HM; mepuon: 18 MUHYT; MOATOTOBKA MPOOBI:
COeAMHEHUe PacTBOpsUid B 12 My MeraHoisa, BBOAuMbIH oO0beM: 0,9 mu/urna). IlonyueHHbIH
PacTBOpP BbINAPHUBAJIH MPHU MOHMKEHHOM JABJICHUU 151 YAAJIeHUs] OOJbIIEH YaCTH PACTBOPHUTEJIS
u ymodunusupoBanu ¢ nonyderneM (2R)-N-[(1R)-5-amuno-1-[2-(uuknonponankapOonmn)-2,7-
nuasacnupol| 3.5 |HoHaH-7-kapOoonw |-nentui|-2-[[(2R)-2-[[(2R)-2-amuHO-3-heHu-

MPOTIAHOMJI |aMUHO | -3-(h€HIIT-TIPONIAaHOWJI [aMUHO | -4-MeTHII-TIEeHTAHAMHA;, TU-TPU(PTOPYKCYCHON
KHUCIIOTHI (coenuHenus 39) B Buae Oenoro nopomka (330 mr, Beixon 78%).

MC m/z=365,8 [M+2H]*/2;

'"H-SIMP (400 MI'wy, D,0) & 7,45-7,18 (m, 10H), 4,66 (r, 1H), 4,26 (ar, 2H), 4,13 (z, 2H),
3,78 (1, 2H), 3,71-3,61 (m, 2H), 3,56-3,45 (m, 1H), 3,42-3,31 (m, 1H), 3,18 (1, 2H), 3,10-2,93 (m,
4H), 1,99-1,30 (M, 15H), 1,01-0,77 (m, 10H).

IIpumep 38:

(2R)-N-[(1R)-5-amunO- 1 -[ 7-(umkaonponankapOoHmn)-2,7-muaszacnupo| 3.5 JHoHaH-2-
kapoonwi|nenTwn|-2-[[(2R)-2-[[(2R)-2-amuno-3-permn-nponanons |amuHo | -3-peHr-

MIPOTIAHOUJI |aMHHO |-4-MeTHII-TIeHTaHAMU,, TU-TPUPTOPYKCyCHAst KUCIOTa (coequHenue 40)
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Coeaunenue 40

NHBoc
40C

Crangus l: Tper-OyTHi-7-(uukionponankapbonmn)-2,7-nuazacnupo| 3. 5 JHonaH-2-
kapOokcunat (40A)

¢]
N
BocN
40A

Tper-Oytun-2,7-muazacnupo|3.5]HoHan-2-kapbokcunar (6A) (0,453 r, 2,0 mmoIb),
rugpoxiopun  1-(3-gumernmnamuHonponin)-3-stunkapdbonunmuna (767 wmr, 4,0 mmons), 1-
rugpokcuden3orpuaszon (324 mr, 2,4 MMoJIb), HUKJIONpONUIKapOoHoByr0 Kucnoty (176 mr, 2,2
MMOJIb) U auxjopMmeras (50 mir) 1o0aBisiin B OZHOTOPIYIO KOOy oOvemMoM 50 Ml U cucTeme
MO3BOJISAJIM PEarupoBaTh MPU KOMHATHOM TeMIepaTrype B TeueHue 5 4. PeakIMOHHBINA pacTBOP
BBINAPUBAJIM TPU TMOHWKEHHOM JaBJIEHHUH, a OCTATOK PAa3[eNsiid M OYHINAIN C ITOMOIIBIO
KOJIOHOYHOM Xpomarorpadpun Ha cunukarene (puxmiopmeran:Meranon (00:00)=50:1) c
MOJIyYeHHEM TpeT-OyTui-7-(IuKIonponankapOonmn)-2,7-nuazacnupo| 3.5 JHoHaH-2-
kapOokcunara (40A) B Bue CBETIIO-KEITOr0 MacsTHUCTOrO BetnecTBa (590 mr, Bbixon 96%).

'H-SIMP (400 MI', CDCl3) § 3,68 (c, 4H), 3,62-3,52 (m, 4H), 1,81-1,69 (m, 5H), 1,45 (c,
9H), 1,00-0,93 (M, 2H), 0,78-0,71 (M, 2H).

Cranus 2:

ukJonponui(2,7-auasacnupol 3.5 |Honan-7-un)meranon (40B)
0]
N
HN
40B

Tper-OyTun-7-(uuknonponankapOonmn)-2,7-nuazacnupo| 3. 5|Ho-HaH-2-kapOokcuar
(40A) (0,25 1, 0,83 mMmoub) 1 auxsnopMeTas (7 Mi) 10OaBISUIM B PEAKIIHOHHYIO KOJOY 00beMOM
50 M ¥ MO KamIsiM TP KOMHATHOM TemriepaTtype A00aBisud TpUPTOPYKCyCHYO Kucioty (1
mi). [locne nobaBieHusi cucreMe TO3BOJSLIN pearupoBaTh NMPU KOMHATHOH TeMmepaTrype B
TedeHne 3 4. PeakuMOHHBI pacTBOpP HEMOCPENCTBEHHO BBIMAPHBAIN TPU MOHWKEHHOM
JaBIEHUH C TOJy4Y€HHEM HEOUHMINEHHOro  wuukjionponwi(2,7-auazacnupol3.5|HoHaH-7-
wi)meraHoHa (40B) B Bune xentoli MacisHUCTOH )unkoctu (161 mr, Beixox 100%), koTopyro

HUCIIOJIb30BAJIN HETOCPEACTBEHHO B CHeI[YIOLLIefI peakunu.
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Cranus 3:

TpeT-0yTui-N-[(1R)-1-6en3un-2-[[(1R)- 1-0en3un-2-[[(1R)-1-[[(1R)-5-(Tper-OyTOKCH-
kapOoHMIaMUHO)- 1 -[ 7-(uuknonponankapOo-uui)-2,7-nuazactnupo| 3.5 |HoHaH-2-
KapOOHWI | meHTIIT|KapOaMomt | -3-MeTHIIT-Oy THIT |aMUHO | -2-0KCO-3THJI |aMUHO | -2-0KCO-

stuin|kapbamar (40C)

PURT R ol
Il

NHBoc

Heounmennsiii (2,7-auazacnupo|3.5]Honan-7-un)meranon (40B) (0,16 r, 0,83 mmounb),
rugpoxiopun  1-(3-gumernnamMuHOonponi)-3-3tunkapbonunmuna (239 wmr, 1,25 mmons), 1-
rugpokcudensorpuazon (135 mr, 1,0 MMoinb), npomexyrouHoe coequHenue 1 (625 mr, 0,83
MMOJIb) U auxyopMeTaH (50 mir) 1o0aBisiiin B OQHOTOPIYIO KOOy oObemMoM S50 Mil U cucTeme
MO3BOJISIJIM PEarupoBaTh MPU KOMHATHOM TeMIepaTrype B TeueHue 5 4. PeakIMOHHBIN pacTBOP
BBIAPUBATHM TPU TOHIKEHHOM JaBJIEHWH, a OCTATOK PAa3leNsldi M OYHINAIN C ITOMOIIBIO
KOJIOHOYHOM Xpomartorpadpuu Ha cuiukarene (amxmopmeran:meraHon (00:00)=50:1) c
MOJIYYEHUEM TpeT-OyTrn-N-[(1R)- 1-6en3un-2-[[(1R)-1-0en3mn-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOOHMIAMUHO)- 1 -[ 7-(Lukonpomnankapbonumn)-2,7-quazaciupo| 3. 5 |HoHaH-2-
KapOOHWI|-nieHTHI |[KapOaMom |- 3-MeTI-0y THIT |aMUHO |-2-0KCO-3THJI |aMUHO|-2-0KCO-
stui|kapbamara (40C) B Buze cBeTsio->kentToro Teepaoro semectsa (700 mr, Beixon 90%).

Cranus 4:

(2R)-N-[(1R)-5-amuHO- 1-[ 7-(uuknonponankapOoHmn)-2,7-nuazacnupo| 3.5 JHoHaH-2-
kapOonun|nenti]-2-[[(2R)-2-[[(2R)-2-amun0-3-perun-nponanonn|amuHo |- 3-peHu-

MIPOTAHOUJI |aAMHHO |-4-MeTHII-TIEeHTaHAMU,, TU-TPUPTOPYKCyCHast KUCoTa (coequHenue 40)

/ =
e) —
N O H O H
QCNJKE/N N/U\i/N NH
gZCF;ﬁOOH

CoeauHerne 40

NH,

Tper-OyTun-N-[(1R)-1-6en3mn-2-[[(1R)-1-6en3mn-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcuKapOOHMIAMUHO)- 1 -[ 7-(1iukonpomnankapooHmn)-2,7-nuazacnupo[ 3. 5 |HoHaH-2-
KapOOHWI | meHTIIT |KapOaMomt | -3-MeTHIT-Oy THIT [aMUHO | -2-OKCO-3THJI |aMUHO | -2-0OKCO-
stun|kap6amar (40C) (700 mr, 0,75 Mmoinb) U TpUPTOPYKCYCHYIO KUCIOTY (3 Mi1) oOaBIIsiiN B
peakMoHHYI0 KojlOy obbemMoM 50 M M cHCTeMe IMO3BOJISJIM PEarpoBaTh NPU KOMHATHOMN
TemnepaTrype B TeueHue 2 4. PeakiiMoHHBII pacTBOP BBINAPUBAIN NP MMOHWKEHHOM J1aBJICHUH,

a OCTAaTOK PasfeNsiiv U OYMINAIU C MOMOINBIO MPENnapaTUBHON JKUAKOCTHOW XpomMaTorpadpuu
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(ycnoBust momyuenusi: mpubop: Gilson GX-281; kononka: Xbridge CI18, 150x30 wmm
BHYTp.AMaM., 5 MKM, nonswxkHas asza: A - ACN u B - H,O; usokparuueckuii pexxum: 65%;
ckopocTh motoka: 30 mu/muH, oOpatHoe nasineHue: 1000 ¢yHTOB Ha KB. moiiMm (6,9 Mlla);
temneparypa konoHku: 30°C; nnuna BonHbl: 210 HM; mepuoa: 18 MHUHYT, MOArOTOBKA MPOOHI:
COeMHEHHe pPacTBOPsUM B 12 Mu1 MeraHona, BBOAWUMBIN oObem: 0,9 mu/uria). [lonyueHHBbIH
PacTBOp BbINAPUBAIIN TPU MOHWKEHHOM JIaBJICHUU IJIS1 YAAJICHUs OOJIbLIeH YaCTH PaCTBOPUTEINS
u modunusupoBanu ¢ nonyderueM (2R)-N-[(1R)-5-amuno-1-[7-(uuknonponankapOoonmn)-2,7-
nuasacnupol| 3.5 [HoHaH-2-kapOoonu |-nentui|-2-[[(2R)-2-[[(2R)-2-amuHO-3-heHu-
MPOTIAHOMJI |aMUHO | -3-(peHIIT-TIPONIaHOWJI [aMUHO | -4-MeTHII-TIEeHTaHAMHUA  TU-TPU(PTOPYKCYCHON
KuCyoThl (coeanunenus 40) B Bune Oeoro noporuka (200 mr, Berxoa 28%).

MC m/z=365,8 [M+2H]*/2;

'H-SIMP (400 MI'n, D,O) § 7,40-7,17 (m, 10H), 4,62 (t, 1H), 4,32-4,00 (m, SH), 3,82-
3,60 (M, 4H), 3,48 (w1, 2H), 3,23-3,08 (m, 2H), 3,07-2,91 (M, 4H), 2,01-1,61 (m, 9H), 1,58-1,27
(M, 5SH), 0,97-0,67 (M, 10H).

IIpumep 39:

(2R)-N-[(1R)-5-amunO- 1-[2-[(2R)-2-amuHO-3-herun-nponanon|-2,7-
nuazacnupol 3.5 |HoHan-7-kapOonwn Jnertun]-2-[[(2R)-2-[[(2R)-2-amuHO-3-h eHu-
IPOTIAHOMJI |aMUHO |- 3- (p€HIII-TIPOTIAaHOWJI [aMUHO | -4-MeTHII-TIEeHTAHAMUL, TPU-TPUPTOPYKCYCHAs

kuciora (coexnnenue 41)

O
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NHBoc 3CF,CO0H

41C Coeaunenune 41

Cranus 1: 6em3un-2-[(2R)-2-(Tper-OyTOKCHKAapOOHUIAMUHO)-3-(heHIII-TIpOoTTaHomI|-2,7-

nuaszacriupol3.5|HoHaH-7-kapOokcunat (41A)

0
CszOCNJk{NHBoc
41A \©

bensun-2,7-nuazacnupo(3.5|Honan-7-kapookcunmar  (6C) (390 wmr, 1,5 wmomnb),

rugpoxiopun  1-(3-gumernnamuHonponmn)-3-stunkapboaunmuna (760 mr, 4,9 Mmons),
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rugpokcudensorpuazon (300 mr, 2,0 mmonb), Boc-D-penmnananun (530 mr, 2,0 Mmonp) u
nuxjopmetas (50 mur) 1oOaBIsAIN B OJHOTOPIYIO KOJIOY 00beMOM SO MIT U CHCTEME TO3BOJIUTN
pearupoBaTh IPU KOMHATHOW TeMIIEpaType B T€4eHue 5 4. PeakIMOHHBIN PacTBOP BbIApPUBAIH
IpU TOHIDKEHHOM [aBJICHWH, & OCTATOK pa3leNsyId M OUYHUINAIM C TOMOINBI KOJOHOYHOH
xpomatorpaduu Ha cuukarene (auxjaopmeraH:MeTanoln (00:00)=50:1) ¢ nonyueHuem OeH3MII-
2-[(2R)-2-(TpeT-OyTOKCHKapOOHMIAMUHO)-3-(h eHUII-TTporanon|-2, 7-nuasacnupol 3. 5 JHonaH-7-
kapOokcunara (41A) B Bune Oenoro TBepaoro Bemectsa (514 mr, 67% BbIXOR).

Cranus 2:

Tper-OyTuin-N-[(1R)- 1-6en3un-2-(2,7-nnazacnupo[ 3. S JHoHaH-2-11)-2-0KCO-
stui|kapbamar (41B)

o
HNDCN/U\{ NHBoc
418 \©

bensun-2-[(2R)-2-(Tper-OyTokcukapOoHMIaMIHO)-3-(heHmn-nponanomnn|-2,7-
nuasacnupol|3.5|HoHan-7-kapookcunat (41A) (514 mr, 1,01 mmoss), mamiaauii Ha yrie (100 mr,
20 Bec.%) u meranous (20 my1) moOaBsIM B OMHOTOPJYHO KOOy odbemoMm 50 mi. Atmochepy
3aMEeHsUTH BOIOPOIOM 3 pasa W CMECh MOABEPrajd pPeakiuy MpU KOMHATHOW TeMIEpaType B
TedeHue 3 4 mox arMocdepoit Bogopona (OawionH). PeakinOHHBIN pacTBOP (PUIBTPOBAIN Yepes3
IUaTOMWT U BbIMAPUBAIH QUIBTPAT MPU MOHMKEHHOM JaBJICHUU C MOJYyYeHHEM HEOYHIIEHHOTO
Tper-0yTun-N-[(1R)-1-6en3un-2-(2,7-nnazacnupo| 3. S|HoHaH-2-mi)-2-0kco-3THI [kKapbamaTa
(41B) B Buzme cBemo-xenroro TBepAoro BemectBa (377 wr, Beixox 100%), kotopoe
MCTIOJIB30BAJIM HETIOCPEACTBEHHO B CIIEAYIOIIEH peaKLiu.

Cranus 3: tper-Oytun-N-[(1R)-1-6en3un-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcu-kapOoHUIaMuHO)- 1-[2-[(2R)-2-(TpeT-Oy ToKCHKapOOHUIAMHHO)- 3 - €HIIT-TIPOTIAHOWJ |-
2,7-nuazacnupo[3.5S|HoHaH-7-kapOoHWI |neHTm |[kapOamouns|-3-MeTria-0y TUiI |aMUHO | -2-0KCO-

aTUi |aMuHO|-2-0kco-3Tri |kapbamart (41C)

o UQL)“) k/%

BacHN/\\(

NHBGC

Heounmennsiii  Tper-OyTiin-N-[(1R)-1-6en3mn-2-(2,7-nuazacrupo[ 3.5 |[HoHaH-2-m)-2-
okco-sTmi|kapbamar (41B) (377 mr, 1,01 mmons), rugpoxiopun 1-(3-AuMeTHIaMIHOIPOIIHIT)-
3-srunkapbomunmuna (290 wmr, 1,52 mmons), 1-rugpokcudbenzorpuaszon (164 mr, 1,21 mmorns),
npomexxyrouHnoe coexuHenue 1 (761 mr, 1,01 mmonb) u nuxnopmeran (30 mur) nobasnsiian B
OHOTrOpNyt0 Konby oOvemMoM 50 MII M CHCTEME IO3BOJISJIM pPEarupoBaTb NPU KOMHATHOM
TeMIeparype B TeueHue 5 4. PeakiMoHHBII pacTBOP BBINAPUBAIN NP MMOHUKEHHOM J1aBJICHUH,

a OCTaTOK pa3feisuld U OYHINAJIHM C IOMOIIBI0 KOJIOHOYHOW Xpomarorpaduu Ha CHIIMKaresie
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(nerponetineii 3¢up:sTrnanerar (00:00)=1:2) ¢ nonyuennem tper-OyTra-N-[(1R)-1-0er3un-2-
[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-OyTokcu-kapbouunamuHo)- 1-[2-[(2R)-2-(Tpet-
OyTokcHKapOOHMIAMUHO)-3-heHII-iponanon|-2,7-nuaszactnupo| 3.5 |HoHaH-7-
KapOOHWI | eHTIIT|-KapOaMom |- 3-MeTHII-0y THIT |aMHHO |-2-0KCO-3THJI |aMUHO|-2-0KCO-
stun|kap6amara (41C) B BuIe CBETIIO-3KeNTOro TBEpAoro Berectsa (410 mr, 36,6% BbIxon).
Cragus 4:
(2R)-N-[(1R)-5-amuHO- 1-[2-[(2R)-2-amuHO-3-penunn-nponanonn|-2,7-
nuasacnupol| 3.5 |HoHaH-7-kapoonu Jnentun]-2-[[(2R)-2-[[(2R)-2-amuHO-3-h eHu-
MIPOTAHOUJI |aMHHO |-3-(peHIII-TPONIaHOUJI |]AMUHO | -4-MeTUJI-TIEHTAaHAMU, TPU-TPUPTOPYKCyCHAsI

kucjora (coexunenue 41)

N Tﬁ)}/? */%m

HQN/W(

3CF;CO0H
Coa,qwnenwe 41

Tper-Oytun-N-[(1R)-1-6en3mn-2-[[(1R)-1-6en3mn-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOoHmIaMuHO)- 1-[2-[(2R)-2-(Tper-OyToKcrnkapOOHMITAMUHO)- 3-(h eHIIT-TIPOTTAaHOWMJ |-
2,7-nuazactupo-|3.5]HoHaH-7-kapOoHWI |neHTwI |[KapOaMOom |- 3-MeTHII-Oy THIT |aMUHO | -2-0KCO-
sTui |aMuHO |-2-okco-3Tui |kapoamar (41C) (410 wmr, 0,37 MMonb) U TPUPTOPYKCYCHYIO KUCIOTY
(2 M) noOaBsIM B pEaKLMOHHYIO KOOy 00BbeMoM 50 MJI U cHUCTeMe TO3BOJIUIN pearupoBaTh
IIpM KOMHATHOW TeMIeparype B TedeHue 2 4. PeaklMOHHBIM pacTBOP BBIIAPUBAIUA IIPU
NOHMKEHHOM JIaBJIEHHWH, a OCTaTOK pasfeNisiii M OYMIIAId C IOMOINBI0 IpenapaTHBHOM
KUIKOCTHOH XxpomaTorpaduu (ycioBust nonyuenust: npudop: Gilson GX-281; xononka: Xbridge
C18, 150x30 mm BHyTp.AMaM., 5 MKM; noasmwkHas ¢aza: A - ACN u B - H,O; usokparuueckuii
pexxum: 65%; ckopoctb motoka: 30 mu/muH, oOpatHoe nmasienue: 1000 (yHTOB Ha KB. JHOHM
(6,9 MIla), Temneparypa kosonku: 30°C; nmuua BosmHbl. 210 HM; mepuon: 18 MuHyT;
MOJATOTOBKA MPOOBI COEMUHEHHE pPacTBOpsid B 12 My MeraHosa, BBOAuMbIA oObem: 0,9
wi/urna). TlonydeHHBI pacTBOP BBIMAPUBAIN TPU TMOHMKEHHOM JIAaBJICHUH UL YAAJIECHHS
OonpIIeli yacT pacTBopuTes U modumsupoBanu ¢ nojayderaueM (2R)-N-[(1R)-5-amuno-1-[2-
[(2R)-2-amun0-3-penmn-nponanown|-2,7-gua3zactupo| 3. S|HoHaH-7-KapOOHUII |- TeH T |-2-
[[(2R)-2-[[(2R)-2-amuHO-3-(heHUT-TPOTTAHOMT |aAMUHO |- 3-(h eHUJI-IPOTTAHO T |aMUHO |-4-MeTHII-
TIEHTaHAMHUIA TPU-TPUPTOPYKCYCHOH KUCIOTHI (coenuuenus 41) B Buae Oenoro moporka (298
mr, Bbixox 70%).

MC m/z=405,4 [M+2H]*/2;

'H-SIMP (400 MI'w, D,0) & 7,52-7,28 (m, 11H), 7,28-7,20 (m, 4H), 4,67-4,62 (m, 1H),
4,32-4,15 (m, 3H), 3,85-3,38 (m, 6H), 3,37-3,22 (m, 2H), 3,22-3,13 (M, 2H), 3,12-2,90 (M, 6H),
2,65 (nm, 1H), 1,83-1,48 (M, OH), 1,47-1,28 (M, 3H), 1,25-1,11 (M, 1H), 0,92 (nn, 6H).

ITpumep 40:

(2R)-N-[(1R)-5-amun0- 1-[2-(2-TugpokcuaneTi)-2,7-nuaszacnupo| 3.5 |HoHaH-7-
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kapoonwi|nenTmn|-2-[[(2R)-2-[[(2R)-2-amuHo-3-permn-nponanons |aMmuHo | -3-peHr-

HpOl‘IaHOI/IJ'I]aMI/IHO]-4-M€TI/IJ‘I—1‘I€HTaHaMI/II[' Iu-TpuTOPYKCYyCHAsE KUCIOTA (coennﬂeﬂne 42)

0 Cragus 2 Cra, vm 3
- /”\ on C'ramm'l J\\/QTHP o 7 A :><: J\/OTHP Cra,nuatt
07
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H :
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42A

THPO\)\\N‘ HO\)L \

NHBoc NHz 3CF,CO0H

42E CoeanteHue 42

Cranus 1: 2-TeTparugponupan-2-uioKCuykcycHas kuciota (42B)

O
H OJ\/OTHP

428

3,4-nurunpo-2H-nupan (840 mr, 10 mmods), metunraukossT (42A) (900 mr, 10 MMmodb),
MOHOTHAPAT N-TONYONCYIbhoHOBOH KucioTsl (100 mr, 0,5 mmonb) u auxnopmeran (100 mu)
MOCJIEIOBATEIbHO JOOABISUTH B ONHOTOPNyr0 kondOy obwvemom 250 mut Ilocnme noGasienws
CHUCTEME MO3BOJISIJIN PEearupoBaTh MPU KOMHATHOM TeMIEpaType B TeueHHe 2 4. PeaknOHHBIH
PacTBOp BBINAPHUBAJIH MPH NOHIKEHHOM JABJICHUH U K OCTATKy JOOABIISIIN PACTBOP THAPOKCHUIA
auTHsi (CMEIIaHHbIN pacTBOp B 75 mul MertaHojat+25 mut Boael). Ilocne noGaBieHust peakuuu
MO3BOJISIM UATHU TPU KOMHATHOM TeMIepaTrype B TedeHHe HO4YM. B peaklnOHHBIN pacTBOp IO
kamwsiM  pobasmsiin 0,1 M pasbaBienHyro cosstHyo kucnoty (12 wmu), mpu stom pH
PEaKLMOHHOIO PacTBOPA MPU U3MEPEHUH COCTABII 2-3. PeakliMOHHBIN pacTBOP 3KCTPAarupoBaiv
auxjopmeraoM (100 mit X2), opraHuUecKuid CION CyIIHIH Hall O€3BOHBIM CyJIb(haTOM HATPHS,
(¢uIbTpOBAIM HA BAKYYyMHOM (DUIBTPE U BBIMAPUBAIU (QHIIBTPAT MPH MOHUKEHHOM JIABJICHUU C
NOJIYYeHUEM 2-TETParHIpONUpaH-2-UIOKCHYKCYCHOW KHCIOTHI (42B) B BHIE CBETJIO-KEITOro
macnsiHucToro Bemectsa (510 mr, Bexon 30%).

MC m/z=183,1 [M+Na]*;

Cragus 2: 6eH3MI-2-(2-TeTparuAponupaH-2-ujioKkcHaneTwn)-2,7-muazacnupo| 3.5 |HoHaH-
7-xkapboxcunat (42C)

o}
CszDCNJK/OTHP

42C

2-TeTparuaponupaH-2-wiIOKCUyKkCcycHyro  kuciory (42B) (510 wmr, 3,2 mmodmb),
rugpoxiopun  1-(3-pumernnamuaonponu)-3-3tunkapbogunvuna (1,2 r, 6,3 mmomb), 1-
rugpokcudensorpuason (516 wmr, 3,82 wmmomp), Oensun-2,7-puazacnupo[3.5]HoHaH-7-
kapookcunar (6C) (830 wmr, 3,2 mmonp) u guxiopmerad (50 mur) moOaBisIM B OJHOTOPIYIO
KoOby o0vemMoM 50 MJI M CHCTEME IO3BOJISIJIM pearupoBaTh MPU KOMHATHOW TeMIepaTrype B

TeueHrue 5 4. PeakUMOHHBIM pacTBOP BbINAPUBAIM IPU IOHMKEHHOM JAABJIIEHUHM, a OCTaTOK
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pasmessyii M OYMINANH C TOMOIIBI0 KOJOHOYHOH Xpomatorpaduud Ha CHJIMKarene
(muxnopmeran:meraHon (00:00)=50:1) ¢ mnonyuernuem OeH3mI-2-(2-TeTparuapoNupaH-2-
wiokcuaueTmn)-2,7-nuazactupo[ 3. S|nonan-7-kapookcunara (42C) B BHAE CBETJIO-XKEJITOTO
tBepaoro Bemectsa (580 mr, Berxon 45%).

Cranus 3:

1-(2,7-nnazacnupo[ 3.5 |HoHaH-2-1i1)-2-TeTparnAponupaH-2- nIoKCH-3TaHOH (42D)
0O
HNC::><>NJL\/OTHP
42D

bensun-2-(2-retparuaponupan-2-ujaokcuaneTn)-2,7-quaszacnupo| 3.5 JHoHaH-7-
kapOokcunar (42C) (580 mr, 1,4 mmonb), namnanuii Ha yrue (120 mr, 20 Bec.%) u meranon (20
MJT) 100aBJISLTA B OTHOTOPJIYO KOOy oobeMom 50 mui. ATMochepy 3aMeHsUT BOIOPOAOM 3 pasa
U CMeChb TOABEPTralii PEaKLUH NMPU KOMHATHOH TeMIepaTtype B T€UEHHE 3 9 MOoJ aTMochepoil
Bonopona (Oamnon). PeaknmoHHBIH pacTBOpP (UIBTPOBAIHM HEpe3 IUATOMUT M BBIAPUBAIH
bunpTpaT TpU  MOHKEHHOM  JaBJIGHWHM C  TOJNiyYeHHWeM  HeouuineHHoro  1-(2,7-
nuaszactupol 3.5 |HoHaH-2-1i)-2-TeTparuAponypan-2-wiokcu-3TanoHa  (42D) B Buume caerio-
xenToro TBepaoro semectsa (387 mr, Bbixon 100%), KOTOpOE UCTIONB30BAIH HETTOCPEICTBEHHO
B CJIEYIOIIEH PEaKLUH.

Cranus 4:

TpeT-0yTui-N-[(1R)-1-6en3un-2-[[(1R)- 1-0en3un-2-[[(1R)-1-[[(1R)-5-(Tper-OyTOKCH-
KapOOHMIIAMUHO)- 1-[2-(2-TeTparuaponupan-2-uiokcuaneTun)-2,7-auazacnupol 3.5 |HoHan-7-

KapOOHWI | TeHTII|-KapOaMom |-3-MeTHII-0y THIT |aMHUHO |-2-0KCO-3THII |aMUHO|-2-0KCO-

stun|kapbamar (42E)
0O O
H H
DOJ\/T?NJK/Ni “NHBoc
0 e 4oH 2 d
THPO\J»\N r/r/ (i:;f
NHBoc
Heounmennerii 1-(2,7-nnazacnupo[ 3.5 |HoHaH-2-1T)-2-TeTparuApoONnupaH-2-MIOKCH-

staHoH (42D) (387 wr, 1,4 wmmonp), runpoxyopun 1-(3-AMMETHIAMHUHOIPOITHI)-3-
stunkapbonuumuna (553 wmr, 2,88 mmons), l-runpokcubenzorpuazon (233 mr, 1,72 mMmonb),
npomexyrounoe coenunenne 1 (1,09 r, 1,45 mmonp) u muxaopmerad (50 mur) mobGaBisuin B
OIHOTOPNIYt0 KOOy obbemMoM 50 M M CHUCTeME TO3BOJSUIM PEarHpoBaTh IMPH KOMHATHOH
TeMIeparype B TeueHue S5 4. PeakiMOHHBIN pacTBOP BBINAPUBAIN MPH MMOHWKEHHOM J1aBJICHUH,
a OCTaTOK Pa3feisuld U OYHUINAJIHM C MOMOIIBI0 KOJOHOYHOW Xpomarorpaduu Ha CHIIMKAaresie
(muxopmeran:metaHod (00:00)=50:1) ¢ monyuenuem tper-6yTii-N-[(1R)-1-6en3mn-2-[[(1R)-1-
oer3m-2-[[(1R)-1-[[(1R)-5-(Tper-OyToKcukapOoHUIaMUHO)- 1 -[2-(2-TeTparuaponupan-2-

WIOKCcHUaneTn)-2,7-quazacnupo[ 3. 5S|HoHaH-7-kapOoHWI |TeHT |-KapOaMomi |-3-MeTHII-
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OyTui|aMuHO|-2-0KCO-3THII |aMUHO|-2-0Kkco-3TIi [kapbamara (42E) B BUAE CBETJIO-KEITOrO
TBepaoro Beuectsa (590 mr, Berxon 41%).

Cragus 5:

(2R)-N-[(1R)-5-amunO- 1-[2-(2-TUnpokcusTHI)-2,7-nuazaciupo| 3.5 |HoHaH-7-
kapoonwi|nenTwn|-2-[[(2R)-2-[[(2R)-2-amuno-3-penmn-nponanons |aMmuHo | - 3-perr-

MPOTIAHOMJI |aAMUHO |-4-MeTUJI-IEHTAHAMU]T AU-TPUPTOPYKCYCHOM KUCIIOTHI (coequHeHue 42)

e,
HO\)LNUQ H/ © Q/

NH, 3CF,COOH

CoeauHeHue 42

Tper-Oytun-N-[(1R)-1-6en3mn-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTOKCHKapOOHUIIAMHHO)- 1 -[2-(2-TeTparuaponupaH-2-ujIOKCHALETH )-2,7-
nuasacnupol 3.5 |HoHaH-7-kapOoHMI |IeHTHII |-KapOamou |- 3-MeTHII-Oy THJT |]aMUHO |-2-0KCOo-
sTI |aMuHO |-2-okco-3Tmi |kapoamar (42E) (590 mr, 0,59 MMoinb) 1 TpUPTOPYKCYCHYIO KUCIIOTY
(4 mu1) mOOaBIAN B PEAKLIMOHHYIO KOOy 00BbeMoM 50 MJI M CHUCTeMe TO3BOJISUIN PearupoBaTh
IIpU KOMHATHOW TeMmmeparype B TedeHue 2 4. PeakMOHHBIM pacTBOP BBINAPUBAIUA IIPU
NOHMKEHHOM JIaBJIEHHWH, & OCTaTOK pasfeNisiii M OYHMINAId C IOMOIIBI0 IpenapaTHBHOM
KUJIKOCTHOM xpomarorpaduu (ycnosus nonyueHus: npudop: Gilson GX-281; kononka: Xbridge
C18, 150x30 mm BHyTp.AMaM., 5 MkMm, nonsmwkHas (aza: A - ACN u B - H,O; uzokparudeckuii
pexum: 65%; ckopoctb motoka: 30 mu/muH; obpatHoe nasienue: 1000 ¢yHTOB Ha KB. AIOMM
(6,9 MIla), Temmeparypa komonku: 30°C; nmuHa Bojsbl 210 HM;, nepuox: 18 MuHYT;,
IOATOTOBKA NPOOBI: COEOMHEHHE pPACTBOPSIM B 12 MJ MeTaHoNa, BBOAMMBINH 0O0BeM: 0,9
mi/urna). Tlogy4eHHbIl pacTBOP BBIMAPUBAIMA TPU TMOHMKEHHOM JABJICHUU ISl yIOAJICHUS
OoJblIel YacT pacTBOpUTENs U o ummusuposanu ¢ nojayderueM (2R)-N-[(1R)-5-amuno-1-[2-
(2-rumpokcudTi)-2,7-nuazacnupo| 3.5 |HonaH-7-kapoonun |nentin|-2-[[(2R)-2-[[(2R)-2-amuHO-
3-¢penmn-nponaHon|-aMiHO| - 3-( €HUII-TIPOTTAHOMI | AMUHO |-4-MeTHII-IEeHTAHAMHTA u-
TpuTOPYKCYCHON KUCIOTHI (coeannenus 42) B Bune Oesoro nopoiuka (286 mr, Berxox 67%).

MC m/z=720,3 [M+H]";

'H-SIMP (400 MI'w, D,0) & 7,44-7,29 (m, 6H), 7,24 (n, 4H), 4,66 (r, 1H), 4,34-4,20 (m,
2H), 4,14 (», 2H), 4,02 (7, 2H), 3,83 (n, 2H), 3,72-3,60 (M, 2H), 3,56-3,42 (m, 1H), 3,42-3,30 (M,
1H), 3,18 (n, 2H), 3,10-2,94 (M, 4H), 1,96-1,29 (M, 14H), 0,92 (an, 6H).

IIpumep 41:

(2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-(peHUI-TPOTIAHOMI |aMUHO |- 3-(heHMIT-
nporanoni |amuHo |-N-[(1R)-5-amuno-1-(2-nponmanonn-2,7-nuazacnupo| 3.5 |HoHaH-7-

KapOOHMIT)TEHTHII | -4-METHII-TIEHTAaHAMUJL, TU-TPUPTOPYKCYyCHAst KHcioTa (coeanHenue 43)
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Cragus 1:

OeH3ui-2-nponaHoni-2,7-aquasaciupo| 3. S|HoHaH-7-kapOokcuiar (43A)
O

CszDCN/u\/

43A

bensun-2,7-nuazacnupo(3.5|Honan-7-kapookcumar  (6C) (390 wmr, 1,5 wmomnb),
rugpoxiopun  1-(3-gumermnamuHonponin)-3-stunkapdbonunmuna (575 wmr, 3,0 mmons), 1-
rugpokcuden3orpuaszon (243 mr, 1,80 MMons), nponmnoHoByto kucioty (122 mr, 1,65 mmons) u
nuxjopmetas (50 mur) noOaBisAIN B OJHOTOPIIYIO KOOy oobeMoM 50 M U cuCTEMe MO3BOJISUTN
pearupoBaTh IPU KOMHATHOW TeMIIEpaType B T€4eHHe 5 4. PeakIMOHHBIN pacTBOP BbIAPUBAIH
IpU TMOHWKEHHOM MaBJIEHMM, & OCTATOK pa3JeNsii U OUYHUINAIM C TOMOIIBIO KOJOHOYHOM
xpomatorpaduu Ha cuiukarene (auxjopmeraH:MeTanoun (00:00)=50:1) ¢ nonyueHuem OeH3umII-
2-nponaHoun-2,7-auazacnupo[ 3.5 |HoHaH-7-kapOokcunata (43A) B BHIE CBETJIO-XKEJITOTrO
TBEpIOro BewiecTsa (245 mr, BbIxon 52%).

Cranus 2:

1-(2,7-nuazacnupo| 3.5 JHoHan-2-wn)nponas- 1-ox (43B)

NH
O

T
43B

bensun-2-nponanown-2,7-nuazaciupo| 3.5 |HonaH-7-kapbokcunar (43A) (245 wmr, 0,775
MMOJIB), Tayiaanii Ha yrie (49 mr, 20 Bec.%) u meranon (20 mut) mOOABISIIN B OJHOTOPJIYIO
K0JI0y o0BpemMoMm S50 mii. ATMocdepy 3aMeHsITH BOIOPOAOM 3 pas3a U CMECh MOJBEPTaii PEaAKIIHH
pY KOMHATHOW TeMIepaType B TeueHue 3 4 nmoa arMocdepoii Boaopoaa. PeakimoHHBINH pacTBOp
bunpTpoBANM UYepe3 NHATOMHUT W BbIIApPUBAIA (PUIBTPAT MPH MOHIKEHHOM MJaBJIICHUU C
NoJlydeHueM HeouuineHHoro 1-(2,7-nuazacnupo[3.5]HoHan-2-wn)nponas-1-ona (43B) B Buze
cBeTio-;kenToro Teepaoro BemectBa (141 wmr, Bbxom 99,8%), KOTOpOe HCHOJIB30BAJIH
HETNOCPEICTBEHHO B CIEAYIOLIEH peakLuu.

Cranus 3;
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TpeT-0yTui-N-[(1R)-1-6en3un-2-[[(1R)- 1-6en3un-2-[[(1R)-1-[[(1R)-5-(Tper-OyTOKCH-
KapOOHMIIAMUHO)- 1 -(2-ponianoun-2,7-nuazacnupo| 3.5 |HonaH-7-

KapOOHWT ) TeHTIIT |KapOaMomt | -3-MeTHIT-Oy THIT |aMUHO | -2-OKCO-3THJI |aMUHO | -2-0KCO-

stun|kapbamar (43C)
2 0 9 H
NJ\(N NJ\KN NHBoc
Q u 1(( o M / )
NHBoc
43¢

Heounmennsiii 1-(2,7-nuazacnupo|3.5]nonan-2-mwn)nponas-1-oun (43B) (141 wmr, 0,774
MMOJIb), TuApoxopun 1-(3-mumernnaMuHonponi)-3-stuikapoogunmuaa (383 mr, 2,0 Mmonb),
1-runpokcudenzorpuazon (135 mr, 1,0 Mmmoinb), mpomexkyTouHoe coequHenue 1 (0,565 r, 0,75
MMOJIb) U auxjopMeraH (50 mir) 1o0aBisiiin B OAHOTOPIYIO KOOy oObeMoM S0 MIl U cucTeMe
MO3BOJISIJIM PEarupoBaTh MPU KOMHATHOM TeMIepaTrype B TedeHue 5 4. PeakIMOHHBIN pacTBOP
BBIAPUBAIHM TPU TOHIKEHHOM JaBJIEHWH, a OCTAaTOK PAa3leNsli M OYHINAIHA C IOMOLIBIO
KOJIOHOYHOW Xpomarorpadpuu Ha cuiukarene (auxmopmeran:meranon (00:00)=50:1) c
MOJIyYEHHEM TpeT-OyTrn-N-[(1R)- 1-6en3un-2-[[(1R)-1-0en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOOHMIAMUHO)- 1 -(2-npomanown-2,7-nuaszactupo| 3.5 |HoHaH-7-

KapOOHWT ) TeHTIIT |KapOaMOomt | -3-MeTHIT-Oy THIT [aMUHO |-2-0KCO-3THJI |aMUHO | -2-0KCO-
stu|kapbamara (43C) B Buze CBETIIO->keITOr0 TBeproro Bemectsa (500 mr, Berxon 72,7%).

Cragus 4:

(2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-(peHUI-TTpONIaHOMI |aMUHO |-3- e HuIT-
nponaxouy |amuHO |-N-[(1R)-5-amuHo0- 1 -(2-nponanoun-2,7-nuazacnupo| 3.5 |HoHaH-7-

KapOOHMIT)TeHTUJT|-4-MeTHII-IEHTaHAMUN; AU-TPUPTOPYKCYCHAst KUCIOTa (coeanHeHue 43)

JJ\,? L#@

ba X S oo

He CoeguHetrue 43

Tper-OyTun-N-[(1R)-1-6en3mn-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOOHMIAMUHO)- 1 -(2-npomanown-2,7-nuaszactupo| 3.5 |HoHaH-7-
KapOOHWT ) TeHTIIT |KapOaMomt | -3-MeTHIT-Oy THIT |aMUHO | -2-OKCO-3THJI |aMUHO | -2-0OKCO-
stun|kap6amar (43C) (260 mr, 0,28 mMmonb) 1 TpudpTOpyKCcycHYIO Kucaoty (1,3 M) mobasisiim
B PEaKIMOHHYI KO0y oObemMoM 50 M1 UM cHCTEMe MO3BOJSUIM PEarupoBaTh NMPH KOMHATHOM
TemmepaTrype B TeueHue 2 4. PeakiMOHHBIN pacTBOP BBINAPUBAIN NP MMOHWKEHHOM J1aBJICHUH,
a OCTAaTOK PasfeNsiii W OYHMINAIN C MOMOINBIO MPENnapaTUBHON JKMAKOCTHOW XpoMaTorpadpuu
(ycnoBuss monyuenusi: npudop: Gilson GX-281; kononka: Xbridge CI18, 150x30 wmm

BHYTp.AuaM., 5 MkMm; nonsmkHas dasza: A - ACN u B - H,O; uzokparuueckuii pexum: 65%;
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ckopocTh motoka: 30 mu/mMuH, oOpatHoe nasieHue: 1000 ¢pyHTOB Ha KB. moiMm (6,9 Mlla);
temneparypa konoHku: 30°C; nnuna BonHbl: 210 HM; mepuoa: 18 MUHYT, MOArOTOBKA MPOOHI:
COeANHEHUe pacTBOpsuid B 12 My meraHona;, BBOAuMbIH o0beM: 0,9 mi/mrna). IlomyueHHBIN
PacTBOP BBINAPHUBAJIH MPHU MOHIKEHHOM AABJICHUHU IS yaleHus1 OONbIIeH YacTH PaCTBOPHUTEI
u IO UITH3UPOBAIIH c MOJIyYeHUEM (2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-DeHn-
IPONaHOMI |aMUHO | -3-perni-nmponaHown |aMuHO |-N-[ (1R)-5-amuno- 1-(2-nponanonn-2,7-
aunaszacnupol3.5]HoHaH-7-KapOOHMI)IeHTII | -4-MeTHII-TIEeHTAHAMH A AU-TPUPTOPYKCYCHOM
KHUCIOTHI (coenunerus 43) B Buze Oesoro nopoiuka (125 mr, Beixon 51%).

MC m/z=359,8 [M+2H]"/2;

'H-SIMP (400 MT', D,0) & 7,45-7,28 (m, 6H), 7,24 (1, 4H), 4,80-4,75 (m, 1H) 4,66 (T,
1H), 4,29 (T, 1H), 4,27 (1, 1H), 4,01 (n, 2H), 3,77 (1, 2H), 3,71-3,60 (M, 2H), 3,55-3,42 (M, 1H),
3,41-3,27 (m, 1H), 3,18 (nm, 2H), 3,11-2,93 (m, 4H), 2,19 (B cytky, 2H), 1,95-1,63 (M, 8H), 1,61-
1,49 (m, 3H), 1,48-1,30 (m, 2H), 1,07 (T, 3H), 0,92 (an, 6H).

IIpumep 42:

(2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-(peHUI-TPOTIAHOM |aMUHO |- 3-(heHuIT-
nponanoni |aMuHo|-N-[(1R)-5-amun0- 1-[2-(2,2,2-TpudTopanernn)-2,7-nuazacnupo| 3.5 |HoHaH-

7-xapOOHMI |IeHTI |-4-MeTHIT-TIEeHTAHAMHUT, TU-TPUPTOPYKCYCHASI KUCIOTA (coequHeHHe 44)

o]
N Cragua 3
C0Z Grapua 1 0 Crams 2 HN NJ\CF3 .
N _4
[ — }— N
HN o+
44B
J\, JL\, J\/ i;[ A
NHBoc Q
C'ra,qun 4 F30
Fac ZCF3000H
NH2
NHBoc
CoeauHenne 44
44C
Cranus 1:

Oensmi-2-(2,2,2-tpudropauermn)-2,7-nuazacnupo| 3.5 |HoHaH-7-kapOokcunar (44A)

&)
O%NQCNA;&OFF

bensun-2,7-nuazacnupo|3.5|Honan-7-kapookcumar  (6C) (390 wmr, 1,5 wmomnb),
rugpoxiopun  1-(3-gumermnamuHonponi)-3-stunkapdonunmuna (575 wmr, 3,0 MMmonb),
rugpokcuden3orpuaszon (243 mr, 1,80 mmons), TpudropykcycHyto kucioty (171 mr, 1,5 Mmorb)
u nuxyopmerad (50 mir) 1o0aBysLIM B OJHOTOPIIYIO KOJIOY 00BbeMoM 50 MIT M cuCTeMe TIO3BOJISUIH

pearupoBaTh IPU KOMHATHOW TeMIIEpaType B T€4eHHe 5 4. PeaklIMOHHBIN PacTBOP BbIApUBAIU
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IpU TOHWKEHHOM MABIICHWM, & OCTATOK pAa3leNsiii M OUYUINAIH C TOMOIIBIO KOJOHOYHOM
xpomatorpadun Ha cunukarene (auxjgopmeran:MeraHous (00:06)=50:1) ¢ monyueHuem OeH3MII-
2-(2,2,2-tpudropauerun)-2,7-auazacrnupol 3.5 |Honan-7-kapbokcunara (44A) B BHIE CBETIO-
JKEJITOTO TBepAOoro BeuecTna (224 mr, Bbxon 63%).

Cranus 2:

1-(2,7-nnazacnupo[ 3.5 |HoHan-2-umn)-2,2,2-pudrop-3TanoH (44B)
O

HNDCN/KCFS

44B

bensun-2-(2,2,2-tpudropauermn)-2,7-nuazacriupo| 3.5 JHoHaH-7-kapOokcuaaT (44A)
(223 wr, 0,63 mmonb), namtaguii Ha yrie (46 mr, 20 Bec.%) u meranon (20 mu) nobaBisud B
onHoropiyro kojdy obbemom 50 mi. ATmocdepy 3ameHsud BOIOPOAOM 3 pasa U CMeCh
NOJBEPraJi PEaKkIMK MMPU KOMHATHON TeMIIepaType B TeueHue 3 4 moj atmochepoii Bogopoaa
(6annoH). PeakinoHHBIN pacTBOp (UIBTPOBAIN Yepe3 TUATOMHT M BBINAPUBAIN (PHIIBTPAT MPHU
MOHIKEHHOM JIaBJIEHUU C TOJIy4eHHeM HeodwieHHoro 1-(2,7-muasacrupo[3.5]|HoHaH-2-wi)-
2,2,2-tpudrop-sranona (44B) B Bume ceerio-kentoro TBepAoro BemectBa (116 mr, BbIXOZ
83%), KOTOpPOE HMCIIOTB30BANIN HETIOCPECTBEHHO B CICNYIOIIESH peaKnu.

Cragus 3:

TpeT-OyTui-N-[(1R)-1-6en3un-2-[[(1R)- 1-0en3un-2-[[(1R)-1-[[(1R)-5-(Tper-OyTOKCH-
kapOoHMIaMuHO)-1-[2-(2,2,2-Tpudrop-auermn)-2,7-nnazacnupo[ 3. S |HoHan-7-
kapOoHWI | eHTIIT|KapOaMom | -3-MeTHII-Oy THII |aMUHO | -2-0KCO-3THJI |aMUHO | -2-0KCO-

stuin |kapbamar (44C)

0 NLH/?”L%NHBOC
I

I

FiC
NHBoc¢

Heounmennsiii 1-(2,7-nmuazacnupo[3.5]Honan-2-mn)-2,2,2-rpudrop-3ranon (44B) (116
mr, 0,52 mmodb), ruapoxiopun 1-(3-numernnamuHonponn)-3-3tunkapboguumuna (575 mr, 3,7
MMoJib), 1-ruapokcudenzorpuaszon (240 mr, 1,3 MMoib), npomMe:kyTouHoe coenunenue 1 (0,47
r, 0,626 Mmounb) u auxyiopmerad (50 mi) 1oOaBISLIM B OMHOTOPIIYIO KOJIOY oObeMoM 50 Mi u
CHUCTEME MO3BOJISJIM PearupoBaTh MPHU KOMHATHOM TeMIEpaType B TeueHHe S5 4. PeakMOHHBIN
pacTBOp BBHIMAPHBAIN MpPHU TOHIKEHHOM MAABIIEHUH, & OCTATOK pa3fessli M OYHINAIA C
MOMOIIBI0 KOJIOHOYHOM xpomarorpaduu Ha cuiukaresie (AuxiopMeraH:MeraHon (00:00)=50:1)
¢ mnonydeHueM TpeT-OyTmi-N-[(1R)-1-0en3un-2-[[(1R)-1-6en3mn-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOOHMIAMHUHO)- 1-[2-(2,2,2-TpudTopauerun)-2,7-nuazacnupo[ 3.5 |HoHaH-7-

kapOoHWI | eHTIIT |KapOaMomt | -3-MeTHII-Oy THII |aMUHO | -2-OKCO-3THJI |aMUHO | -2-0KCO-
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stun|kapbamara (44C) B BUIe CBETIIO-KEITOrO TBEpAOTro BemecTsa (216 mr, Beixon 42%).
Cranus 4:
(2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-(peHUI-TTPOTIAHOMI |aMUHO |- 3-(heHumIT-

nponanons |aMuHo|-N-[(1R)-5-amuno0- 1-[2-(2,2,2-TpudTop-anernn)-2,7-quaszacnupol 3.5 |HoHaH-

7-kapOOHMI |IeHTHIT |-4-MeTHII-IEHTAHAMUA;, TU-TPUPTOPYKCYCHAs KHCIOTA (coeanHeHue 44)

L

" CoeauHenve 44 2CF,CO0H

Tper-OyTun-N-[(1R)-1-6en3mn-2-[[(1R)-1-6en3un-2-[[(1R)-1-[[(1R)-5-(TpeT-
OyTokcukapOoHMIaMHUHO)- 1-[2-(2,2,2-TpudTopauermn)-2,7-nuazacnupo[ 3.5 JHoHaH-7-
kapOOHWI | meHTIIT |KapOaMomt | -3-MeTHIT-Oy THII [aMUHO | -2-OKCO-3THJI |aMUHO | -2-0OKCO-
stun|kap6amar (44C) (210 mr, 0,22 MMoib) U TPUPTOPYKCYCHYIO KUCIOTY (2 Mi1) OOaBIISIIN B
peakMoHHYI0 KoJOy obbemMoM 50 M M cHCTeMe MO3BOJISUIM PearnpoBaTh NMPU KOMHATHOH
TeMreparype B TeueHue 2 4. PeakiMOHHBII pacTBOP BBINAPUBAIN MPH MMOHWKEHHOM J1aBJICHUH,
a OCTAaTOK Pa3fessili U OYHINAIN C MOMOINBIO MPENapaTUBHONW JKMAKOCTHOW XpoMaTtorpadpuu
(ycnoBust monmyuenusi: npudop: Gilson GX-281; kononka: Xbridge C18, 150x30 wmwm
BHYTp.AMaM., 5 MKM, nonswxkHas ¢aza: A - ACN u B - H,O; usoxparuueckuii pexxum: 65%;
ckopocTh motoka: 30 mu/muH, oOpatHoe nasieHue: 1000 ¢yHTOB Ha KB. moiM (6,9 Mlla);
temneparypa konoHku: 30°C; nnuna BonHbl: 210 HM; nmepuoa: 18 MHUHYT, MOArOTOBKA MPOOHI:
COeMHEHUe pPacTBOpsUM B 12 My MeraHona, BBOAUMBIN oObem: 0,9 mu/uria). [lomydeHHBbIH
PacTBOp BbINAPUBAIIN TP MOHWKEHHOM JIaBJICHUU IJIS1 YAAJICHUs OOJbILIeH YaCTH PaCTBOPUTEINS
" JTUOPUITU3NPOBATH c MOJTy4YEeHUEM (2R)-2-[[(2R)-2-[[(2R)-2-amuHO-3-eHn-
MPOTNaHOUJI |aMHHO |-3-peHmn-mponanoui |]amuao]-N-[ (1R)-5-amuno-1-[2-(2,2,2-
TpudTOpaneTi)-2,7-auasactupo| 3. S|HoHaH-7-KapOOHMI |IeHTHI | -4-MeTUJI-TIEeHTaHAMU A  JH-
TPUPTOPYKCYCHOM KUCIOTHI (coennuenus 44) B Bune 6enoro nopomka (111 mr, Berxox 51%).

MC m/z=758,3 [M+H];

'H-SIMP (400 MI'w, D-O) & 7,44-7,28 (m, 6H), 7,24 (n, 4H), 4,64 (t, 1H), 4,38-4.21 (M,
4H), 3,97 (n, 2H), 3,73-3,58 (m, 2H), 3,56-3,43 (M, 1H), 3,40-3,32 (m, 1H), 3,25-3,11 (M, 2H),
3,11-2,93 (m, 4H), 1,99-1,63 (M, 9H), 1,53 (&, 3H), 1,49-1,33 (M, 2H), 0,93 (an, 6H).

IIpumepbl OHMOJIOrHYECKHX TECTOB

Tect 1: AroHncTHYeCKast aKTHBHOCTD B OTHOIIEHHH K-OIHMOUIHBIX PELIETITOPOB YEJIOBEKA
@DOpPCKONIMH MOXET CTUMYJHPOBATh BBICBOOOXKIeHHE LUAM® M3 JHMHUU KJIETOK C
OBEpIKCIIpecchell K-OMMONIHBIX perentopos yenoseka, kierok OPRK1 (DiscoveRx), mpu aTtom
arOHMCTBl K-ONMHOWUIHBIX PELENTOPOB MOTYT HWHIHOMPOBaTh BBICBOOOXKAEHHE LAM®,
crumyanpyemoe ¢popckomuHoM. [Tpu obHapyxkeHnn HHruoupyromero 3¢ @GeKra TeCTUPYyeMOro
COeANHEHUs1 Ha BbICBOOOXKAeHHe UHAM®, crumynupyemoe (POPCKOIUHOM, MOXKET OBbITh

onpeaciyicHa arOHUCTUYICCKasA aKTUBHOCTb COCANHEHNS B OTHOLICHUU K-OIMMOUAHBIX PCLEIITOPOB
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gyenoeka. CHadajga HEKOTOPYIO KOHLEHTPALM0 (POpCKONMHA W pa3jIMdHble KOHLEHTPALUU
TECTHPYEMOIO COEIUHEHHMs] HMHKYOMpPOBAJIM C JIMHUSMHM KJIETOK C OBEPIKCIIpecCHer K-
ONMHOUAHBIX perenTtopos uenoseka. Ummynoananus tAM® (LANCE®, PerkinElmer) Ha ocHOBe
PE30HAHCHOrO TmepeHoca >Hepruu Quiyopecuenunn ¢ BpeMmeHHbIM pasperieHueM (TR-FRET)
UCTIONB30BAIM I ompeneneHus ypoBHeh HAM® B crumynupyembix kierkax OPRKI.
KoOHKpeTHBIN METOJ 3aKJI0YAETCS B CIAEAYIOLIEM:

Knerku OPRKI1 (DiscoveRx) ¢ BBbICOKOH »Kcmnpeccuell K-ONMMOHMIHBIX PELeNTOPOB
YesioBeka KyJbTUBUpOBaU B cpene Makkos SA (Gibco 16600-082), comepxkameii 10% FBS
(Gibco 10099-141). B peHp sKcnepuMeHTa KJIeTKH B (pa3e SKCIMOHEHIHATBHOTO pOCTa
npombiBan 1 otaensiii PBS/S MM DJITA, colupanu ¢ MOMOIIBIO LEHTPU(PYTHPOBAHUS,
pecycnieHaupoBany B Oydepe AN CTUMYJSIIMM W TOACYUTHIBAIN. KOHIEHTpaLMIO KJIIETOK
nosomumd 10 3*10° kmerok/mn. JMCO HCIOIb30BAIH IS pactBopeHust POpPCKOIMHA H
TECTUPYEMOTO COEAUHEHMsI COOTBETCTBEHHO, IPH 3TOM KOHLEHTpALUs KaKAOro HCXOIHOTO
pactBopa coctaBmia 10 MM, a 3arem DopckonuH pazdaemsin 10 4 MKM Oydepom s
CTUMYJISILMU W OOOABJSIM  Pa3jIMYHbE  KOHLEHTPAUM  TECTUPYEMOTO  COEIWHEHHS
(xonuentpanuu cocrapysiu 80, 16, 3,2, 0,64, 0,128, 0,0256, 0,00512, 0,001024, 0 MxM), o 5
MKJT JOOABISUIM B KAKAYIO JIYHKY 384-TyHOYHOrO TIUIAHIIETa. 5 MKJ CYCIEH3UH KIIETOK
n00aBIJISIM B KOKAYIO JIYHKY ¥ HHKYOMPOBAJIM IPU KOMHATHON Temreparype B TeueHre 30 MUH.
3areM B KaXAyH JYHKY A00aBIIM Mo 5 MK 4x padouero pacrBopa pagroOHM30TONMHOIO
uHankaropa Eu-nAM® (50-kpaTHoe pa3BeneHue cTokoBoro pacrsopa Eu-uAM® B Oydepe mst
obOHapyxxeHnss HTAM®) u o 5 mxn 4x pabouero pacrtsopa Ulight-anti-cAMP (150-kpaTHOe
pasBeneHue crokosoro pactsopa ULight-anti-cAMP B Oydepe nnst o6Hapyxkenus nAM®P) u
MHKYOMpOBaJIM NPH KOMHATHOM Temreparype B TeueHue 1 uaca. 384-TyHOUHBIE IJIAHLIETHI
uccnenosanu Ha ypoBHH HAM® npu HCHOAB30BAHUU AHAIU3ATOpPA sl MHKPOIUIAHIIETOB
(Perkin Elmer, Envision) Ha ocHoBe merona TR-FRET. Ilony4eHHble naHHble 0OpadaThiBaiu U
annpokcumupoBaiu 1o ECS50 mnpu wucnons3oBaHuu mnakera mporpamm  Origin - 7.5,
ATOHUCTUYECKYI0 AaKTHUBHOCTb COEIMHEHHsI HACTOSIIEer0 HW300pETeHHs] B OTHOLICHUU K-
ONMHMOUAHBIX PELENTOPOB YeJNOBEKAa HW3MEpsUId B  BbIIIEONUCAHHBIX JKCIIEPUMEHTAX, MU
u3MepenHble 3HaueHnst EC50 nokaszansl B Tabmmme 1.

Crnoco6 npurorosnenus Oydepa anst crumyssinun: 14 vt 1*HBSS (Invitrogen, Homep o
kat. 14025-092), 75 mxan 1M HEPES (Invitrogen, Homep mo kar. 15630-080), 30 mxn 250 MM
IBMX pacteopsiin B JIMCO (Sigma, Homep no kar. 17018) u cmemmuBanu ¢ 200 mxa 7,5%
crabunmmsatopa BSA. pH pacreopa mosomwimu no 7,4 0,1H NaOH wu nmosomunmu no 15 mi
1*HBSS.

Tabmuua 1 AroHucTUdeckas akTUBHOCTb TECTUPYEMbIX COEAMHEHUI B OTHOLICHUH K-

OMHUOUAHBIX PELECIITOPOB YCJIOBEKA

Howmep coenunenus ECso (HM)
Coenunenue 2 041
Coenunenue 4 0,0159
Coenunenue 8 0,0112
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Coenunenue 12 0,067
Coenunenue 13 0,00682
Coenunenue 14 0,0155
Coenunenue 15 0,0117
Coenunenue 17 0,00919
Coenunenue 18 0,04
Coenunenue 19 0,044
Coenunenue 20 0,086
Coenunenue 22 0,0112
Coenunenue 23 0,023
Coenunenue 30 0,071
Coenunenue 31 0,0136
Coenunenue 33 0,05

BeiBon: coenmHeHusi M300peTeHHsT  O0JAamar0T  3HAYUTENBbHBIM — arOHUCTHYECKHM
NefCTBHEM B OTHOLIEHUH K-OMHOUIHBIX PELIEITOPOB YEIOBEKA.

Tect 2: DKcrepuMeHT 10 METONly ropsiuel MIIacCTUHBI HA MbIIIax

18-22 r camok mbimeit C57 npuobperann B Chengdu Dashuo Experimental Animal Co.,
Ltd. Temmeparypy mnpuOopa ¢ ropsuell miaacTuHOW ycraHaBnuBanu Ha S56°C u mocne
noctwkeHust 56°C temmnepatypy craOunmsupoBanu Ha 30 MHHYT mepen 3KCIIEPUMEHTOM.
JKVBOTHBIX MOMEINANN B TECT C ropsiuel IJIACTUHON Ui HAONIOAEHUS Peakuuu OOJM3bIBAHUS
3aJHHX JIall, KOTOPYIO HCIIONIb30BAJIM B Ka4eCTBe MOKa3aTelst 00eBoro orsera. Perucrpuposanu
BpeMsl OT MPUXOJA >KUBOTHOIO Ha rOPsiYyH0 IUIACTHUHY O BBI3BAHHOI'O BBICOKOW TeMIepaTypoi
o0nm3biBaHMs 3aAHMX Jan. JKMBOTHBIX, KOTOpBIE COOTBETCTBOBAJIN KPUTEPUSM BKIIOUEHHS
(Bpemst peakuuu 10 OOJNU3BIBAHMS 3aJHEN JIalbl COCTABIISIET MEHee 25 ), BKIIIOYAIH B HOMEP
rpynnbl. JKHBOTHBIX TIpyNNUpPOBadud MO HAa4daldbHOMY mopory, mo 10 B KaxmgoW rpymme.
CoenuHeHUs: B pa3IMYHBbIX KOHLIEHTPALUSX BBOIWJIM MOAKOKHO B no3e 10 mu/kr u yepes 15
MUHYT I10CJI€ BBEAECHUS MPOBOAWIM OIpenesieHHe, MPU 3TOM BpeMsl OTCEUKH CcOCTaBisuio 30
CEKYHJI, 1 pErUCTPUPOBAJIH BpeMs peakuu. Pe3ynpTaTsl NoBEpraiy CTaTUCTHIECKOMY aHAHU3Y
u Bbruucsuin 3HaueHue % MPE no cnenyromeii popmyne: % MPE=(T,-T)/(30-Ty), (T, - Bpems
10 OONMM3BIBAHUS 33HEH JIambl JKUBOTHBIM TIOCJIE BBENEHHs, T BpeMs 10 OOJM3BIBAHHS JIATIBI

JKUBOTHBIM JIO BBEZIEHHsI). Pe3ynbTaTel s5KCriepuMenTa npuseaeHsl B Tadmmue 2.

Tabmuma 2
Howmep coenunenus MPE (%)
Coenunenue 2 -17,20
Coenunenue 4 -19,62
Coenunenue 8 -18,61
Coenunenue 15 -13,29

BriBox: obe3bomnmBaromiee nelicTBHE COSAMHEHIN HACTOSIIErO N300PETEHHsI TOCTUTAeTCSI

yepe3 nepudeprudeckre K-ornuouIHbIE PELETITOPHI.
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Tect 3: DxcnepuMeHT Ha MOJENU KOpUel y MbIlei

BryTpuOpromnHHas WHBEKIHA YKCYCHOM KHCIIOTBI MBIIIAM MOJKET BBI3BaTb KOPYU Y
Mbled. Peakuuss kopueld OTHOCHUTCS K MbIlIaM, KOTOpbI€ JE€MOHCTPUPYIOT THUIIMYHBIE
NOBEJICHYECKHE PEaKIUH, KOTOPbIe XapaKTEePHbI IPH COKPAIIEHNUHU WM BBITSTUBAHUM OPIOIIHBIX
MBIIIL. AHAJIbIeTUYECKass AKTUBHOCTb COCAMHEHHsI MOKET OBbITh OTpakeHa MPHU OOHApPYKEHUU
WUHTHOMPYIOIIEro MAEWCTBHS COCAMHEHHWs B OTHOIIEHWM NOBEAEHHWs Mblmed (kopueil),
BBI3BAHHOT'O YKCYCHOM KHCJIOTON. KOHKpETHBIN METOA 3aKJII0UaeTCs B CIECAYIOLIEM:

Mpbiu ICR Bo3pactom 8 Henenb (mpuoOperennbie B Chengdu Dashuo Biotechnology
Company, nHomep smuensuu: SCXK (Ceruyanp) 2008-24 (51203500002150)). Meimei
PaHIOMHU3UPOBAHHO pacHpenesan B rpynnsl 1o 10 KUBOTHBIX, MOJIOBUHA CAMIIOB U MOJOBUHA
CaMOK; C OrpaHMYEHHEM IHINH, HO CO CBOOOAHBIM IOCTYNOM K BOJIE B TeueHHe 12 4 mepen
SKCIIEPUMEHTOM. B 1eHb JKCIEepUMeHTa BHYTPUBEHHO BBOAWIM 1,0 MI/KT TecTHpyemMoro
COEIMHEHMs], IPU 5TOM KOHTPOJIbHAs IPyMNIa MOojydaja XOJOCTOM peakTwB. Uepe3 15 mMunHyT
nocJie BBeAeHUs: BHyTpUOprommHHO BBOAMHN 0,6% (006/00) pacTBOp YKCYCHOH KUCIIOTHI B 103€
0,4 ma/mbItb. Yucno Kopyel y MbILIH B TeueHUe 15 MUH 1 yepe3 6 4 1ocie HHBEKINH YKCYCHOM
KHCJIOTBl PETUCTPUPOBAIM COOTBETCTBEHHO, M COOTBETCTBEHHO BBIUUCISIM IPOLIEHTHOE
UHTUOMPOBAHNE COETMHEHNEM BBI3BAHHBIX YKCYCHOH KHCIIOTOW KOpYeH y MbIlIeld. Pe3ynbTrarsl
aHanM3a MokasaHsl B TaOnure 3.

IIpouentnoe unruOupoBanue % = (KOJIUYECTBO KOpuUell B KOHTPOJIbHOW TpyIIe -
KOJINYECTBO KOPYEH B IPyIINe BBEIECHUS )/ KOJMYECTBO KOpUEH B KOHTPOJIBbHOM IpyTIe.

Tabmuua 3 IlponeHTHOE WHIMOMPOBAHME TECTUPYEMBIMH COEIUHEHHMSMU BbI3BAHHBIX

YKCYCHOH KHCJIOTOU KOpYEH y MbILIEH

Howmep coepmmenms [IpouerTHOE MHTMOMPOBaHIE IIpouentHoe HHruOUpPOBaHUE
nocye 15 mus (%) nocie 6 4 (%)

Coenunenue 2 98,07 80,58
Coenunenue 3 86,44 NQ

Coenunenue 4 95,76 81,27
CoenuneHue 8 90,68 90,82
Coenunenue 9 81,92 NQ

Coenunenue 12 91,04 NQ

Coenunenue 13 88.98 NQ

Coenunenue 14 92,87 NQ

Coenunenue 15 94,50 87,14
Coenunenue 17 95,43 97,89
Coenunenue 18 99,37 95,69
Coenunenue 19 99,71 84,74
Coenunenue 20 97,47 83,41
Coenunenue 22 90,38 88,71
Coenunenue 23 88,46 87,93
Coenqunenue 24 94,89 80,51
Coenqunenue 25 98,08 85,03
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Coenunenue 26 94,25 92,94
Coenqunenue 27 94,00 NQ
Coenqunenue 28 84,29 NQ
Coenunenue 30 97,36 NQ
Coenqunenue 31 99,28 90,03
Coenunenue 33 89,42 NQ
Coenunenue 36 89,14 75,71
Coenunenue 37 95,85 NQ
Coenunenue 42 99,33 75,14
Coenunenue 43 98,00 76,57
Coenunenue 44 93,32 NQ
Kontpons 61,11 28,96

NQ o3HauaeT, 4TO TECT HE MPOBOAIIIH.

k? J\/“IQ

\K ©/2CF3COOH

B Ka4y€CTBEC KOHTPOJIA HUCIIOJIB30BaJIN s

coennneHue 25, packpbitoe B CN101627049A, B popme cBOOOIHOTO OCHOBAHMSL.

BeiBon:  coemuHeHMs ~— HACTOALIEro  M300peTeHus  OO0Jamar0T  3HAYHUTENbHBIM
00300 IMBaOLINM JeHCTBHEM.

Hekoropble TecTupyeMble COEIMHEHUS TaKXK€ HCCIENOBAIN B TECT€ JJIMTEIBbHOIO
NENCTBUSI HA MOJIENIN YKCYCHBIX Kopuell y Mbitell. COrliacHO TakoMy K€ METOAY MCCIIEOBaHUs,
KaK OIMCAHO BbIIIE, CIOCOO BBEICHUS SIBIISUICS BHYTPUBEHHON MHBEKIMEH, 1 1032 COCTABIIsLIA 3
mr/kr wnu 10 mr/kr. PeructpupoBanmu KOJIMYeCTBO KOpYeH y MbIIM B TedeHue 18 u mocne
UHBEKLUN YKCYCHOH KHCJIOTBI, ¥ COOTBETCTBEHHO BBIYUCIISUIN MPOLIEHTHOEC WHTHMOMpPOBAHME
TECTUPYEMBIMH COEIMHEHUSIMU BBI3BAHHBIX YKCYCHOHN KHCJIOTOH KOpYell y Mbliuieil. Pe3ynbTarsl
nokasanbl B Tabmwue 4.

Tabmuua 4 IlpoueHtHoe MHruOMpoBaHUE mMocie 18 4 TEeCTUPYEMBIMH COETUHEHHUSIMHU

BBI3BAHHBIX YKCYCHOW KUCJIOTON KOpYEH Y MbILIER

Homep coeuHers Tosa IIpouenTHOe HHrHOMpOBaHUE Tocie 18

9 (%)

Cr-845 10 Mr/kr 49,11
Coenunenue 8 3 MI/kr 83,86
Coenunenue 10 3 MI/kr 72,30
Coenunenue 17 10 Mr/kr 78,11
Coenunenue 18 3 Mr/kr 54,00
Coenunenue 23 10 Mr/kr 73,37
Coenunenue 25 10 Mr/kr 74,26
Coenunenue 26 10 Mr/kr 69,82
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Coenunenue 31 10 mr/xr 75,44
Coenunenue 42 10 mr/kr 61,69
Coenunenue 43 3 MI/Kr 70,19
o] o]
H H
HOOC i H o2
NH, \]\ ©/
CR845 umeer cienyrIyr CTPYKTYpy: NH;

BriBon: HekoTopble COeNMHEHHUs] HACTOSINErO M300peTeHUst 00NamaroT 3HAYUTENbHBIM

00300 IMBAIO M JEHCTBUEM U IPEUMYIIIECTBOM JUIUTEIBHOTO JEHCTBUSI.

4. Uccnenosanue OK y kpbiC

OIHOKpPATHYIO 103y TECTHPYEMOTO BELIECTBA BBOJUIM BHYTPHBEHHO
Hemn KpbicaM SD, KOHLIEHTPALHIO TECTHPYEMOTO BEIIECTBA H3MEPSUIH B TUIA3Me
UCCIIEIOBAHHS KPBIC M OLIEHUBAIH (PapMAKOKHHETUIECKUE XaPAKTEPUCTUKU U
OMOIOCTYITHOCTh TECTHPYEMOTO BEIIECTBA Y KPBIC.
Croco0 BBenenusi |BHyTpuBEHHAsI HHBEKIHS
Ho3za 1 Mr/kr (BeraHCIeHa A1t CBOOOAHOMN QOpMBI)
oRONbITHOE Camupt kpoic SD, npumepno 180~220 r, Bo3pacTom 6~8 Henenb, B 001eit
>1<1/1)1:3[0THoe CIoXHOCTH 12, pasnesneHHble Ha 2 rpynmnsl, npuodperenHsie B Chengdu
Dashuo Experimental Animal Co., Ltd.
0,20 MJ1 KpOBH KPBICHI 3a0Mpay U3 MIa3HULBI A0 U TIOCTIE BBEICHUS U
nomerany B HeHTpudyxuyo npodupky ¢ ATA-K2. Llentpudyruposanu
Cxema o
npu 5000 06/muH u 4°C B Teuenue 10 MuH 115t cOopa ma3mel. Bpemst /B
UCCIIEIOBAHUS
3abopa kposu: 0, 5, 15, 30 muH, 1, 2, 4, 6, 8, 24 yaca. Jlo uccienoBanus Bce
00pa3ubl masmel XxpaHuau rpu -80°C.
Tabmuna 5 Pesynbrars! nccnenosanust @K y kpbic (1 mr/kr)
Coenunenue |Cnoco0 BBenenust |tip (4) [Cl (m/krmun)  |Vdss (W/kr)  |[AUC. (Hr/miru)
CR-845 B/B 3,90 8,29 1,56 1959
Coenunenue 2 |B/B 4,22 5,97 1,47 2664

5. UccnenoBanue @K y mbiei

Hemn

HUCCJICa0BaHuA

OnHOKpaTHYIO 03y TECTHPYEMOTO BEILIECTBA BBOJUIN BHYTPUBEHHO
Mmbiam ICR, KOHIIEHTpaLuo TECTUPYEMOTO BEIleCTBa U3MEPSUIH B IIJIa3Me
KPBIC M OLIEHUBAIH (PapMAKOKHHETUIECKHE XaPAKTEPUCTUKH TECTUPYEMOTO
BEILECTBA Y MBIIIECH.

Cnocob BBeneHust

BHyTpuBeHHast HHBEKLINSA

Ho3za 1 Mr/kr (BeIYHCIeHA AJIs1 CBOOOAHOH (OpPMBI)
ToRombITHOe Camupl kpoic ICR, npumepno 18~22 r, Bozpactom 6~8 Henenb, BCero 6
MBILIEH, pa3feneHHble Ha 2 rpymnsl, npuodpereHHsie B Chengdu Dashuo
JKUBOTHOE . .
Experimental Animal Co., Ltd.
20 MKJI KpOBH 3a0Mpay U3 TJIa3HULBI MBIIIH IO/ aHECTe3nei
n30(IypaHOM 10 U TIOCIIE BBEACHUS U MOMEIAIN B AHTUKOATYJSIIMOHHYIO
Cxema npobupky ¢ DATA-K2. LHenrpudyruposanu npu 5000 o6/mun 1 4°C B
UCCJIEZIOBAHUS teyenue 10 muH 111 cOopa mnasmbl. Bpewmst /B 3a00pa kposu: 0, 5, 15, 30

muH, 1, 2, 4, 6, 8, 24 vaca. [lo ucciaenoBaHust Bce 00pasIbl MIa3Mbl
xpanuiu npu -80°C.
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Tabmuua 6 Pesynbrarel nccnenoBanust @K y mpimeii (1 mr/kr)

Coenunenne Criocob BBeneHus tin (1) AUC . (ar/mura)
CR-845 B/B 0,388 1117
Coenunenue 8 B/B 5,77 1220
Coenunenue 17 B/B 3,88 2244
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OOPMYJIA N3O0BPETEHUA
1. Coenunenne obOmel ¢opmynsl (I) wnm ero crepeouszomep, ruapaT, METaOOIUT,

COJIBbBAT, (papMaLIEBTUYECKH MTPHEMJIIEMAs COJIb UJIM COKPUCTAJLIL

/—’-(Rﬁ)
o R- 0 ~
H H
R! Nﬁ;N N NR’R®
(Qa O H 0]
N

RZR® )
N\ _7(R%),
D

rae

(R1 a)ﬂ1
\*@N?‘i
((\.Q.

2 den

R' BriGpan 13 R, ;

KKIBIHA U3 M, My HE3aBUCUMO BbIOpaH u3 1, 2, 3 win 4;

KOKIBIA U3 M3, My He3aBUCUMO BbiOpad u3 0, 1, 2, 3 unu 4; npu yCJIOBUH, YTO M3 U M4
HE MOTYT ObITh paBHbI 0 OTHOBPEMEHHO,

KKIBIH U3 Ny, Ny He3aBUCUMO BbIOpaH u3 0, 1, 2, 3 win 4;

Z eiGpan n3 CR'R™ mm NR?;

kaxaeii w3 R?, R” HezaBucHMO BeiOpan u3 H, F, Cl, Br, I, OH, CFs, uurpo, C;s
ankmibHOHN, Cig ankokcu, Cr¢ ankeHmnbHOU, Corg ankunmiabHOM, -C(=0)-Ci¢ anKuabHOH, -
(CH2)¢-C(=0)0-C16 amkmmbroi, -(CH2)q-NR'R", -(CH1),-COOH, -(CH,);-CONH,, Css
KapOOLIMKJIMYECKON TPyNmbl WM 3-8-4JI€HHOW Te€TePOLMKINYECKON TPYMIbl, U AJKWUIbHAS,
ANIKOKCH, aJIKEHWJIbHAsI, AJKUHWIIbHAS, KapOOIMKJIMYECKass WM TeTePOLMKJIMYECKasi TpyIna
HeoO0s3aTeIbHO JIOTMOJHUTEIPHO 3aMerneHa O0-5 3aMecTUTeNssMH, BBIOPAHHBIMU W3 TPYIIIIBI,
cocrosimieir u3 F, CI, Br, I, OH, CFs, =0, kapOOKCUIBbHOH, HUTpO, HuaHo, amuHO, Ci¢
ankwibHOHU, Ci¢ ankokcu, Cpe ankeHmnbHOH, Cie ankuHWiIbHOM, Cizg KapOOIUKINYECKOH
TPYMIbl WK 3-8-4YJIEHHOW TreTepOlMKIMYECKON IPYyIIIIbl, T€TEPOILUKINYECKasi TPyTa CONEePIKHUT
1-3 rerepoatoma, HeoOs3aTeNpHO BEIOPaHHBIX U3 N, O MM S, U KOrJa rerepoaToM BeIOpaH U3 S,
OH Heobs13aTenbHO HaxonuTcs B popme S, S=0 wmu S(=0)s;

KaXObId U3 Rle, RY nesaBucumo BoiOpan w3 H, Ci¢ ankwmnbhol, -C(=0)0-Cig
ankuibHOM, -C(=0)O-(CHy)-Css kapOormkiamdeckoil rpymmbl uiau  -C(=0)O-(CHy)g-3-8-
YJICHHOH TeTePOLUKINIECKON IPYTIIIbL, ATKUIbHAS, KApOOLMKINIECKAsl UTH TeTePOLUKIINIEeCKast
rpynmna HeoOs3aTeNIbHO MOTIOJHHUTENbHO 3amemeHa 0-5 3aMecTHTeNsiMU, BBIOPAHHBIMH W3
rpynmbl, cocrosiuieit u3 F, Cl, Br, I, OH, CF;, unano, aurpo, Ci¢ ankunbHOU, C)_¢ ankokch, Co g
ankeHwtbHOH, Cr¢ ankuHWIbHOH, C3g KapOOLMKIMYECKOW TpyNmbl WIN  3-8-dIeHHON
reTepOLUKJINYECKON TIpPYyNIbl, W TIeTEPOLMKINYECKass rpymnmna coxepxkur 1-3 rerepoaroma,

BbIOpaHHbIX U3 N, O wmm S;
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B amsTepHatme R u R?  of6pasyior  3-10-wieHHOe  as0TcomepiKallee
reTePOLMKJINYECKOE KOJBIIO C aTOMOM YIJIEpOAd, K KOTOPOMY OHM NMPUCOEIUHEHBL, MPU 3TOM
KOJIBIIO HEOOs3aTeNbHO JOMOJIHUTENbHO 3aMEINeHO 3aMeCTHTENeM(SIMH), BbIOPAHHBIM U3
rpynnsl, cocrosiuieit u3 F, Cl, Br, I, OH, CF3, nuano, autpo, =0, C;_¢ ankuibHOU, C|.¢ aJTKOKCH,
Co¢ ankenuwnbHOH, Crg ankuHWIBHOW, C3g KapOOUMKIMYECKOW TpymHmbl WIH 3-8-4JieHHOU
reTepOLUKJINYECKON IPyIIbL,

Kaknpii u3 R, R'® HesaBucumo BbiOpaH u3 F, CFs, Ci¢ ankunbhoi, C) ¢ aIKEHUIBHOM,
Co¢ aNKUHWIBHOM WM 3-8-4JIECHHOM TIeTepOLMKINYECKON TpyIIbl, MPU 3TOM aJIKHJIbHAS,
ANIKEHWJIbHAS, AJIKUHUJIbHAS WM TE€TEPOLUKINYECKas rPyIna HeoOs3aTebHO MOMOJHUTEIBHO
3amerneHa 0-5 3amectutensmu, BbIOpaHHBIMU U3 rpymimbl, cocrosimei u3 F, Cl, Br, I, OH, CF;,
HUTpo, 1maHo, Ci¢ ankunbHOH, Ci¢ amkokcw, Cp¢ anmkeHunbHOH, Cr¢ amkuHMWIBHON, Csg
KapOOLMKIIMYECKOH  Tpynmbl WM 3-8-4JICHHOH  TeTepOIMKJINYECKOH  Tpymmel, U
reTepOLMKIINYECKast Tpymnmna couepkut 1-3 rerepoaroma, HeoOs3aTeNbHO BBIOpaHHBIX U3 N, O
i S;

R* neszaBHCHMO BoiOpan u3 H, -C(=0)-Cy¢ ankunbnol, -C(=0)0O-C¢ amkuipbHOMH, -
C(=0)-Cs3 kapboumkmyeckoi rpymmsl, -C(=0)0-Csg kapOounknmuyeckoit rpymmsl, -C(=0)0O-
(3-8-unennoil  rerepouuknauueckoii  rpymmel), -S(=0),-Ci¢ amkunbHOH, -S(=0),-Csg
xapOouukanueckoi rpynmel, -S(=0),-(3-8-unennoii rerepounknuyeckoil rpymnsr), -C(=0)
NR'®R'™, —S(:O)P-NRHRlj UK 3-8-4JIEHHOW reTepOLMKIMYECKON TPYIIbL, PU 3TOM aJlKUIJIbHAS,
KapOOLMKIINYeCKast WIH TeTePOLIUKIINYecKasi TpyIna HeoOs3aTeIbHO IOMOJHUTENIbHO 3aMelIeHa
0-5 3amectutensimMu, BeIOpaHHBIMU U3 Tpymbl, cocrosueit u3 F, CL, Br, I, OH, CFs, aurpo,
uuaHo, amuHO, Ci¢ ankunbHOH, Ci¢ ankokcu, C,g ankeHunbHOU, Cr¢ ankuHUIbHOH, Csg
KapOOLIMKJIMYEeCKOM  Tpynmbl WM 3-8-4JIeHHOH  IeTepoLMKJINYeCKON  Tpymnmel, U
reTepOLMKIINYeCKasl Tpymnmna counepkut 1-3 rerepoaroma, HeoOs3aTeNbHO BhIOpaHHBIX U3 N, O
i S;

KK bl U3 ng, th, Rli, RY nezasucumo BbiOpaH u3 H wu Cy ¢ ankuna,

B anbTepHaTuBe R'E, R 00pa3yroT 3-10-4IeHHOE TeTEPOLUKINIECKOe KOJIBIO C aTOMOM
a30Ta, K KOTOPOMY OHH MPHUCOEIUHEHBI, KOJbLO HEOOS3aTENIbHO NOMOJHUTENBHO 3aMeIEeHO
3amectureseM(siMu), BbIOpaHHBIM U3 rpynmbl, cocrosimeit u3 F, Cl, Br, I, OH, CF;, uumano,
nutpo, Cig ankuna, Cis ankokcu, Co ankenuna, Co ankunmna uma -S(=0),-Ci¢ ankuna,
reTepOLMKINYECKast TPyIa conepkut 1-3 rerepoaroma, BeIOpaHHbIX u3 N, O uin S;

q BeiOpano w3 0, 1, 2, 3 unu 4;

p BbIOpano u3 0, 1 wm 2;

a BeiOpano u3 0, 1, 2 uyu 3;

R* HesaBucumo BbIOpaH u3 H, C; ¢ anmkunbHoM, Cy ¢ ankeHmIbHON, C) ¢ aTKUHUIBHON WIIH
-(CH;)-C3.3 KapOOLMKIMYECKOH TIPyNNbl, aJKWUIbHAs, AaJKEHWIbHAsd, AJKMHHUJIbHAs MW
KapOOLUKIIMYeCKasi Tpymnna HeoOs3aTeNIbHO JOMOJHUTEIBHO 3aMerneHa 0-5 3aMecTUTensiMu,
BbIOpaHHBIMU 13 rpymmbl, cocroseit us F, Cl, Br, I, OH, CN, CF;, NO2, C;_¢ ankunbHoi, Cj6
ankokcH, Carg ankeHw T bHOU, Crs anKUHWIBHOW, (3 KapOOUMKINYECKOW Tpymmbl Wik 3-8-

YWIEHHOU MeTePOLIMKINYECKON IPYIIbI, FETEPOLUKINYECKAs TpyIa ConepKut 1-3 rerepoaroma,
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BbIOpaHHbIX U3 N, O wim S;
KaXKIbIi U3 RZ, R3, R, R® uesaBucumo BoiOpan w3 H, Ci¢ ankuiapraol, -C(=0)0-Ci4
ankunbHOH, -C(=0)0-(CHy)-Css kapOouukmmyeckoil rpynmel, -C(=0)O-(CH,)y-3-8-unennoii
NH
50

NH,

FeTepOHHKHquCKOﬁ rpynmnbl WA , IIpU 3TOM aJIKUJIbHAA, Kap6ou1/11<nnqe01<as{ NN

reTepOLMKINYECKass TPyMna HeoOs3aTebHO AOMOJHUTENbHO 3amelneHa 0-5 3aMecTUTeNsiMu,
BbIOpaHHbIMU U3 rpyIbl, coctosmeii u3 F, Cl, Br, I, OH, CFs, aurpo, muano, Ci.¢ aJKuIbHOM,
C1¢ ankokcH, Cy¢ ankeHmbHOM, Co¢ aaKuHIIbHOM, C3.3 KapOOUMKINYECKON TPYIIbI UK 3-8-
YIEHHON TIeTepOLMKINYECKON TpYIIbl, W TeTepoLUKINYecKas TIpynma coxepxutr 1-3

rerepoaToma, HeoOs13aTesbHO BhiOpaHHbIX U3 N, O unu S;

b BeiOpano u3 0, 1, 2, 3, 4 wu 5;

¢ BeiOpano u3 0, 1, 2, 3, 4 wnu 5,

KaKIObIA U3 RS, R® nesasucumo BoiOpaH u3 F, Cl, Br, I, CF;, unano, autpo, Ci4 ankuia, -
OR™, -C(0)OR™, -SR’, -S(O)R™, -S(0),R* wnu -NR* R,

kaxnpii m3 R, R, R™, R*, R, R™ 1 R nesaBucumo BbiGpan 13 H mwm C4 ankua,

56 S
, R’ 00pasyioT 5-6-4/IeHHOE IeTEPOIMKINYECKOE KONBIO C aTOMOM

B aJibTepHaTuBe R
a30Ta, K KOTOPOMY OHM TMPUCOENMHEHBbl, U TETEePOLMKINYECKass TIpymnmna conepx ur 1-3
rerepoaroma, HeoOs3aTenpbHO BbIOpaHHbIX U3 N, O nim S.

2. CoenuHeHUe WK €ro CTEPEeOn30Mep, THIPAT, METa0OUT, COJbBAT, (hapMalleBTHYECKU
npuemiieMasi CoJib WM COKPUCTAILI 1o 1. 1, rae

KKABIA U3 My, My, M3, M4 HE3aBUCUMO BbIOpaH u3 1 umm 2;

Ka’XIbIid U3 Ny, N HE3aBUCUMO BbIOpaH u3 0, 1 wiu 2;

Z Boibpan 13 CRR* um NRZ;

kaxbii u3 R?, R? HeszaBuCHMO BbiOpan u3 H, Ci4 amxmibHOH, -(CH,)q-C(=0)0-C4
ankunbHol, -(CHy)-NR'R', -(CH,)-COOH, -(CH,),-CONH,, Cs4 KapGOUMKIMUECKOi
rpynnsl  UIM  3-6-4I€HHON  TreTepoLMKINYECKONl  Ipymnmbl, TMpPH  STOM  aJKUJIbHAs,
KapOOLMKITNYECKasi WM TeTePOLIUKIINYecKasi IpyIna HeoO0s3aTeIbHO TOMOJHUTENIbHO 3aMelleHa
0-5 3amectutensimu, BeIOpaHHBIMU U3 rpymmbl, coctosimeii w3 F, Cl, Br, I, OH, CF;, =0,
KapOOKCUJIbHOM, HUTPO, nuaHo, aMuHo, Ci4 ankmibHOH, C 4 ankoken, Cy 4 ankeHWIbHOH, Co 4
ANKUHWIBHOM, C3.¢ KapOOLMKIMUECKONW IPyIIIbl WIH 3-6-4JICHHOH TeTepOIUKINIECKON TPYIIIbIL,
U TeTePOLMKIIMYECKasi rpymnmna Conep:kut 1-3 rerepoaTroma, HeoOs3aTeNlbHO BbIOpaHHBIX U3 N, O
WIN S, W KOTJa reTepoaToM BbeIOpaH U3 S, OH HeoOsi3aTenbHO Haxonutes B ¢opme S, S=0 wmm
S(=0),;

KKl U3 Rle, RY HesaBucumo BoiOpan w3 H, C;4 ankwibnol, -C(=0)0-Ci4
ankunbHOM MK -C(=0)0-(CH)y-Cs6 kapOOLMKINYECKOIl I'PyNIibl, MPU 3TOM AJKUJIbHAS WU
KapOOLUKIIMYecKasi Tpymnna HeoOs3aTeNIbHO JOMOJMHUTEIbHO 3aMerneHa 0-3 3aMecTHTENsIMHU,
BbIOpaHHBIMU U3 rpynmbl, cocrosimmed u3 F, Cl, Br, I, OH, CF;, Hutpo, nuuaHo, MeTuia, 3THIA,

METOKCH, 3TOKCH, (DeHUIIa;
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B amsrepHaTHBe R” u R” MOryr o6pasoBbiBaTh 4-6 WIEHHOE a30TCOAEpIKALIEe
reTepOLUKINIECKOe KOJBIO C aTOMOM YIJIepOoAa, K KOTOPOMY OHU MPHCOEIUHEHBI, U KOJBIO
HeoO0s13aTeIbHO JOTIOTHUTEIBHO 3aMEIIeHO 3aMeCTUuTeNIeM(siMu), BeIOpaHHBIM U3 =0;

R', R" HesaBucumo BbiOpansbl u3 F, CF;, MeTnna, atusna, npomaHowia Wil U30MpoIuia;

R?  kaxmplii HE3aBHCHMO BoiOpan w3 H, -C(=0)-Ci4 amkunbnoll, -C(=0)-Csg
kapbouukaudeckoit rpynmnel, -C(=0)O0-C;4 ankunbHOH, -S(=0),-Ci4 ankunbHOMH, -S(=0),-Cs
kapOouuknuueckoit  rpymmbl, -C(=0) NR'$R'™, —S(:O)p—NR“‘Rlj Ui 3-6-4eHHOI
reTePOLMKJINYECKOW  TPYMNIbl, NPU  3TOM  AJKWIbHAs,  KapOOLMKJIMYECKass  WJIH
reTepoOLMKINYecKasl Tpymrna HeoOsi3aTeNIbHO JOMOJHUTENBHO 3aMerneHa 0-3 3aMeCTHTENsIMHU,
BbIOpaHHBIMU U3 Tpyrbl, cocrosime us F, Cl, Br, I, OH, CF;, HuTpo, naHo, aMHUHO, METHIIA,
STWJIa, METOKCH, 3TOKCH, LIMKJIONMPOIWIA WK (PEeHUIA, U TeTePOLMKINYECKasi TPYIa COOEPKUT
1-3 rerepoaroma, BeiOpanHbIX U3 N, O wiu S;

KayKAbld U3 ng, th, R“, RY nesasucumo BbIOpand u3 H wmu C; 4 ankuna,

B aJIbTEPHATHBE R'e, R 00pa3yroT 4-6-4JIeHHOE reTePOLMKINYEeCKOe KOJBIO ¢ aTOMOM
a30Ta, K KOTOPOMY OHH MPHCOSAMHEHBI, U KOJBI[O HEOOS3aTeIbHO JOMOJHUTENBHO 3aMEIIeHO
3amectuTeeM(siMu), BbIOpaHHBIM U3 rpynnbl, cocrosimeit u3 F, Cl, Br, I, OH, CF;, uumano,
HHUTPO, METUJIA, 3TUJI, METOKCH, 5TOKCU MK -S(=0),-Ci4 ankuna, reTepoLUKINIECcKas IPymmna
comepxurt 1-3 rerepoaroma, BbIOpaHHBIX 13 N, O wu S;

p BBIOpaHO U3 2;

q BbIOpano u3 0 mm 1

a BbIOpaHO u3 3;

R* BbIOpaH M3 MPOMAHOMIIA WJIH U30TIPOITUJIA,

KayKIbIA U3 Rz, R3, R, R® HeszaBucumo BbIOpaH u3 H, C;_4 ankuna, -C(=0)0O-C 4 ankuna
i -C(=0)0-6eH3una;

b BbIOpaHo U3 0,

¢ BbIOpaHo u3 0.

3. CoequHeHUE WK €r0 CTEPEOU30OMEp, THAPAT, META0OJUT, CObBAT, (hapMalleBTHYECKU

npuemieMasi CoJlb HIIM COKPHCTA/UI IO 1.2, TA€ COeqUHEHHE BBIOPaHO U3 COeAMHEHMs oOIei

dopmyasr (1I):

RVLK/ J\/ NR'R®

uy
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(R1a)n1
\‘H@N‘jzi
6\.3.

R' BriGpan 3 Rk, ;

KaXIIbIil U3 My, My, M3, M4 HE3aBUCUMO BbIOpaH u3 1 wiu 2;
KaIbIid U3 Ny, N, HE3aBUCUMO BbIOpaH U3 0 uiu 2,
R' R'™ nesasucumo BbIOpansl 13 F;

Z Boibpan 13 CRR” um NRZ;

K KIbIN us R, R* HE3aBHCUMO  BbIOpaH u3 H kapOoKkcuna,

2

o

H
?{N
H (\NL% ) .
N Ov@ o 6 B NS NS
Y O e O W O

COOH

O

N... -
% > aMI/IHO, 'CHZNHZ NnJjin O ;

)

HN

B anprepHatBe R” m R™ MoryT 06pasoBbIBaTH JaKTAM C aroMoM

yIJIeposia, K KOTOPOMY OHHU IIPUCOEINHEHBI,

kaxnpii R  He3aBHCHMO BoiOpan m3 H, -C(=0)-C;4 amkunpHOl, -C(=0)-Csg
kapOormkanaeckoi rpymmsl, -C(=0)0-Ci4 ankunpHOl, -S(=0)p-Ci4 ankumbHOH, -S(=0),-Cs6
kapOouukmuueckoit  rpymmbl,  -C(=0) NRIgRIh, -S(=O)p-NR“Rlj Wi 3-6-4JeHHOI
reTepOLMKINYECKON  Tpymmbl, [pU  3TOM  alKWIbHAsA,  KapOOLMKIMYECKass  WJIH
reTepoOLMKINYEecKasl Ipymrna HeoOs;3aTeNIbHO JOMOJHUTENbHO 3aMerieHa 0-3 3aMeCTHTENsIMHU,
BbIOpaHHBIMU U3 Tpybl, cocrosieit uz F, Cl, Br, I, OH, CF;, HuTpo, uaHo, aMHUHO, METHIIA,
STUJIA, METOKCH, 3TOKCH, [IUKJIONPONIIA WK (DeHUNIa, reTEPOILUKIINYeCKasi TPYIa CONep K uT 1 -
3 rerepoaroma, BeiOpanHbIX 3 N, O wiu S;

KayKIbIi U3 ng, th, R“, RY HezaBucumo BbIOpaHd u3 H wmu C;4 ankuna,

B aJIbTEPHATHBE R'e, R™® 00pa3yroT 4-6-4JIeHHOE reTePOIMKINYEeCKOe KOJBIO ¢ aTOMOM
a30Ta, K KOTOPOMY OHH MPHCOEAMHEHBI, U KOJBIIO HEOOsS3aTeIbHO JOMOJHUTENBHO 3aMENeHO
3aMecTuTeeM(siIMU), BBIOpaHHBIM M3 rpynmbl, cocrosimed u3 F, CFs, mMeTnnaa, METOKCH WJIH -
S(=0)p-Ci-4 anxuia, rerepoLUKINYECKasi TpyMIa cofep:kut 1-3 rerepoaroma, BbIOpaHHBIX U3 N,
O unu S;

p BBIOpaHO U3 2;

kaxcasii m3 R%, R, R7, R® nesasucumo Boibpan s H, meruna nmi -C(=0)O-tper-GyTiia.

4. CoenuHeHWe WK €r0 CTEPEOn30OMep, THIPAT, METa0OJUT, COJIbBAT, (PapMaIleBTHIECKH

npuemseMasl Cojlb HJIM COKPHUCTA/UI MO 1.3, TA€ COeJUHEHHE BhIOPaHO U3 COEAMHEHMs oOei
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dbopmyasr (1I):

0O
Kaxblit R” He3aBHCHMO BbIOpaH u3 H, % ' % r ’

0 0 o | H

O O O W N A A\ N N\
S S S7TUN

'ELJJ\/OH ) }{lk/A , B{U\OJ\ ) 3{ \b ) 3€ \b 3{ \\O }{\[g

7.0

NH, 0
A

O WA F

5. CoenuHeHNEe UM €T0 CTEPEON30MED, THIPAT, METaOOIUT, CONbBAT, (papMarleBTUIECKH

npuemjieMast CoJib UJ COKPUCTAJL 1O 1'[.4,

FF FF

F FF

ﬂ*DCZ,

6. CoenMHEHNE WU €r0 CTePEON30Mep, TUApaT, MeTabOJIUT, CObBAT, (hapMaLEBTHUECKU

R' BriGpan 3

npuemIieMasi CoJib WM COKPUCTAJLI 10 I1.5, T7Ie COeNMHEHHE BEIOPAHO U3 CIEAYIOLINX CTPYKTYP:



>_

0

o)

O

NH,

CoeauHeHue 2

i/\QC/ .0 H<j o

HN—

Coepunnenune 4 NH,

NH,
CoeauHenune 7

0 o
NJKE/N NJKE,N i,

NH,

CoesnHeHue 9

o@}ﬁ;#@

NH>
CoenuneHue 11

NH,

NH,

CoeauHeHue 13
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W

o}

\([)]/N

HN

NH2 Coenmmenve 6

)K’JW;U\/HI?

NH2

CoenuHeHue 8

2 0

N\
NH; Coenunenue 10

JL?MWI?

NHg
CoeguHenne 12

e &

NH2

CoeguxeHue 14
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—NH

\_ 7/
NH
: CoeguHeHue 15

| kﬁgbrﬁ?

HZN/W]/N

NH2

CoeguHetine 17

Jui;l JK,NY(?
ey

NHZ
CoeauHenne 19

NLN?\NLN\'K(!\?
DQ -0 e

ot ) ('/ S

NH,

Coeautenue 21

Uﬁ} )g/nmj?

O“ 9]

NH2
CoeaunHenne 23

QOJ“

Coepunnenne 25

FHE

NH,
CoeguHenue 27

J\/N

NH;

HOOC

—NH

NH,

CoeauHexue 16

Jk/il J\/NY(?
HZNWOC

2
Coepunenue 18

SN

\TrN

Q
NH,
CoennHeHue 20
Jk/ ;J‘) ;@N thﬂ?
(o]
o
} Coeaunenue 22
OQ JV@ k”w((?
NHZ

Coegunenue 24

f/\Njiy/;;il\N:i\,Neriiigj
E 5 B )

N

Coe,qmueune 26
O\@ A f} J\,P

CoeauneHne 28



161

N
HrlJ\ﬂ,N \\{O
o NH;
NH,
CoeauHeHue 29 Coegunenue 30
F F 0 it 0 H
JK/ /lk/N NH, (}LNéCNJJ\{N QJ\/N NH,
i 4 : 4
3 SO
NH2 NH,

CoeauHeHue 32
CoeauHeHue 31

o]

o Kr @x”/ N
NS
| 6]

H-N
Coepaunenne 33 7 Coeputenne 34
0 O
H H 0 o]
w N E H H N NH
- ,5\\ : a 5 Y >
Yo ©/ ©

HoN

Jk/ Ju ., Son LUK
K{’éo”é

CoepnunHeHue 35 CoeauHeHue 36

At i

o]
NH,
NH2
CoeauHenue 37 CoenuHenne 38
/lk/ ? J\/N N, «\L QC /u\/ J“) ]
o] N \
Z ZGFchOH
NH2 2CF;CO0H

CoeguHeHue 39 CoeguHeHue 40
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9 5 ? H
s 5 NJ\;/N E,“\/N NH, j\/n

2 g
HaN (( g Ho\‘)LN H/ o} Qr o}
NH, 3CF;COOH 2CF,CO0H
CoeguHeHue 41 NHz
CoeauHerne 42

Coeautienme 44
NH, CoenuHeHue 43 A

7. CoennHEHNE WK €r0 CTEPEON30Mep, THAPAT, METAOOJIUT, COJIBBAT, (hapMaLEBTHUECKH
npuemieMasi CoJib WM COKPUCTAJLI 1Mo Jrodomy u3 mi. 1-6, rae papmaneBTnieckn nmpuemieMbie
coJM BBIOpaHbI U3 TPU(PTOPALIETATOB.

8. dapmManeBTUYECKAss KOMITO3ULINS, BKJIIOYAKOINAs COCIMHEHNUE WU €r0 CTEPEON30MED,
THIpPAT, METa0OJHT, CONbBAT, (apMaLEBTHUYECKU MNPHEMIIEMYIO COJIb MM COKPUCTAIUI TIO
mobomy u3 mm.1-7 u omuH niam Oonee ¢apMaleBTHUECKH NPUEMIIEMBIX HOCUTENEH W/Wim
BCIIOMOTaTeIbHBIX BEIECTB.

9. IIpumeHeHE COEAMHEHUs WK €ro CTepeon3oMepa, ruapara, MeTabojIuTa, COIbBaTa,
dapMaleBTUYECKH TPUEMJIEMOM COJIM WJIM COKpUCTaula 1o Jrodomy wu3 nm.l-7 wunu
dapmaneBTUYeCKOH KOMIIO3UIIMU IO 1.8 B IPOU3BOJACTBE JIEKAPCTBEHHOTO CPEACTBA IS
JICYSHUS WJIM NPEOTBPALIEHUS 3a00JI€BaHHSI WIIN COCTOSIHUS, AaCCOLIMUPOBAHHOTO C K-OMUOHBIM
PEeLenTopoM, y MIIEKOIUTAOLIETO.

10. TIlpumenenume mno 1.9, rae acCOUMUPOBAHHOE C K-OMHOAHBIM PELENTOPOM
3a00JIeBaHNe WJIM COCTOSIHME BBIOPAHO W3 TPYIIbI, COCTOseld u3 OO0JiM, BOCHAJEHMs, 3y[a,
OTeKa, TUIOHATPUEMUH, TUITOKATMEMUHU, HEMPOXOAUMOCTH KUIIEYHNKA, KIS U II1ayKOMBL

11. ITpumenenwue mo .9, rae 60Jb BEIOPaHa U3 TPYIIIBL, COCTOSALIECH U3 HEHPOTIATHUECKON
0o, coMaTHyYecKoi 00JM, BUCUEPATTbHOM OOTH U JepMaTaITHH.

12. Tlpumenenue mo 1.9, rme Oonb BbIOpaHa W3 TPYMIbI, COCTOSIEH M3 Oomu mpu
apTpure, OONM TPU YPOJNUTHA3E, TUCTEPOCIa3Ma, AUCMEHOPEH, SHAOMETPHO3d, IUCIETICUH,
MOCJICONEePAIIMOHHON 00JH, 00U MOCe TepaneBTHIEeCKOro jeueHus, O0u B ryiazax, 0onu mpu
otute, Oonmu npu (PyIBMUHAHTHOW MEYEHOYHOW HENOCTATOYHOCTH BCIEICTBHE paka U OOJH,
cBsa3aHHOM ¢ HapymeHusimu JKKT.

13. Croco® nedeHus WM TPENOTBPAINEHUS ACCOLMHPOBAHHOTO C K-OIMHOAHBIM
peuenTopoM 3a00JNE€BaHUS WM COCTOSHUSL Y MIIEKOIUTAIOINErO, BKIIIOYAIOIIUN BBEICHUE
COEAMHEHUs] WM €ro CTEepPeOM30Mepa, THipara, MeTabonuTa, ConbBaTa, (apMaleBTUYECKH
NpUEeMJIEMON CONM HJIM COKpHUCTaia 1o JrodoMmy wu3 mnm.1-7 wnmu  ¢apmaneBTHIecKon

KOMITIO3ULIMH I1O I1.8.
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14. Cnoco6 mo m.13, rae accounupoBaHHOE C K-OMHMOAHBIM PELENTOPOM 3a00JIeBaHHE
WIN COCTOSIHME BBIOpDAHO W3 TPYIIbL, COCTOsIIIed W3 OOJM, BOCHAJNEHMs, 3y[a, OTeKa,
TMIIOHATPHEMHH, TUTIOKATUEMUH, HEPOXOAUMOCTH KUIIEYHUKA, KAIIJISI U TJIAyKOMBL.

15. Cnoco6 no n.14, rne Oonb BeIOpaHa M3 TPYMIBI, COCTOSIIIEH W3 HEHMPOMATHIECKOM
001, comaTuyeckoi 00Ju, BUCLEPaTbHON OOJTU U IepMaTaITHH.

16. Crioco® mno 1.14, rne Oonb BeIOpaHa M3 IPYMIIBL, COCTOSLIEH U3 OONMM MpU apTpuTe,
OGonmu mpu  yponuTHase, TUCTEpOCNa3Ma, JAMCMEHOPEH, OSHAOMETPHO3a, JAHUCHEINCHH,
MOCJICONEePAIMOHHOM 00JH, 00U MOCe TepaneBTHIECKOro jeueHus, O0u B ryiazax, Ooyiu mpu
orute, Oonu Tpu (PyJIbLMUHAHTHON MEYEHOYHON HEIOCTATOYHOCTH BCIEACTBHE paka U 00u,
cBsa3aHHOM ¢ HapymeHusmu JKKT.

ITo noBepenHocTn
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