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OIIMCAHHUE U30BPETEHHUSA
2420-576561EA/072
SAMEIIEHHBIE MUNNEPU/IMHOBBIE COEAJUHEHUA U UX IPUMEHEHHUE

OBJIACTb TEXHUKU

[0001] Hacrosimee wu300peTeHHe OTHOCUTCS K 3aMELICHHBIM MHIEPUIAHOBBIM
COEIMHEHUsIM, 00JIQIAI0IINM aKTUBUPYIOLIEH OPEKCHHOBBIH PeLenTop 2 THIAa aKTUBHOCTBIO, U K
ux (apMaLeBTUYECKHU MPUEMIEMBbIM COJISIM, a TAKXKe K MEIUIIMHCKOMY npumeHeHHo. Kpome
TOTO, HACTOsiIIee H300peTeHHe OTHOCUTCS K JIEKAPCTBEHHBIM CPENCTBAM, COJAEpIKaIlUM
COEMHEHUS B KAUECTBE AKTUBHBIX HHIPEIUEHTOB.

YPOBEHb TEXHUKHU

[0002] Opekcun-A (OX-A) u opekcuH-B (OX-B), nBa Tuma BHYTPUMO3TOBBIX
HEeMpONEeNnTHIOB, cnenuPUYecKn  TPONYLUPYEMBIX  CHEUU(PUYECKUMU  HEHPOHAMH,
JIOKQJIM30BAHHBIMU B HAPYKHOM IOJIE€ THITOTAJIAMYCa TOJIOBHOI'O MO3ra, ObLTH OOHApPY KEHBI KaKk
SHAOTEHHBIE JIUTaHabl perentopoB opekcuHa (PTL 1-4), koTopeie SBIAIOTCS CONMPSKEHHBIME C
G OenkoM perenTopaMu u MPUCYTCTBYIOT B OCHOBHOM B royioBHOoM mosre (cm. PTL 5 u NPL 1).
UsBecTHpl n1Ba moatuma penenTopoB opekcmHa: peunentopel OX; 1 monruma (OXI1R) wu
peuentopel OX; 2 moaruma (OX2R). Bbuto yCTaHOBJIEHO, YTO OPEKCHUHBI CIIOCOOCTBYIOT
Pa3BUTHIO MUIIEBOrO nmoBeneHus y kpuic (NPL 1).

[0003] Coobmmanock, uto myTanus rera OX2R sBiseTcst OonHON U3 MPUYNH HAPKOJIETICUH
y cobak (NPL 2), a y Mblmell ¢ HOKayTOM OpPEeKCHHA HaOOJAI0TCs MONOOHBIE HAPKOJIETICUU
CHMIITOMBI, OU€Hb ITOXOJKHE Ha HapKoJIencHio y yenoseka uinn codaku (NPL 3). MccnenoBanus ¢
NPUMEHEHUEM TPAHCT€HHBIX MbIIell ¢ MOAN(PHULINPOBAHHBIMU HEHPOHAMHU OPEKCHHA M ABAKABI
TPAHCT€HHBIX MBIIIEH, IMOJYYEHHbIX IyT€M CKPEIIUBAHUS 3THUX MbIIeH C TPaHCI€HHBIMU
MBIIIAMH, CBEPXIKCIIPECCHPYIOIIMMH OPEKCHH, MOKa3aldu, 4YTO MOAOOHBIE HApPKOJIENCUU
CHMIITOMBI, TPOSIBISIFOIINECS NPH MOAMMUKALMM HEHPOHOB OpPEKCHHA, YCTPAHSIOTCS IpH
noctosiHHOU 3Kcmpeccuu opekcuHa (NPL 4). ITomoOubiM 00pa3oM OBLIO YCTaHOBJIEHO, HTO
UHTparepeOpOBEHTPUKYIISIPHOE BBEICHHE OX-A TPAHCTEHHBIM MBIIIAM c
MOIU(HUIIMPOBAHHBIMU ~ OPEKCUHOBBIMH ~ HEWPOHAMHM TIOAABISET TOAOOHOE KaTaruIeKCHUH
(addexTUBHON KaTamIEeKCUU) TOPMO3HOE AEMCTBHE, M YJY4IIaeT CHUMIITOMBI HApPKOJETICHH,
Hanpumep, nosbimas aneptHocTb (NPL 4). MccnenoBanust Ha mbimax ¢ HokaytoM OX2R Takxke
npennonaratot, 9yto OX2R Baken nns mopnmep:kanmsi ajeptHoctu (NPL 5). Taxke Obuio
BBICKA3aHO MPENIOJOXKEHHE, YTO TOBPEKICHHE OPEKCHHOBBIX HEPBOB SIBJISIETCS MPHUYUHON
JHEBHOW COHJIMBOCTH Yy mauueHToB ¢ OonesHbro Ilapkmacona (NPL 6). Kpome Ttoro, Obuio
BBICKA3aHO TMPEANOJOKEHNE, YTO ypoBHU KoHUeHTpammu OX-A B IulasMe y MAalHeHTOB C
CHHIpPOMOM arHo3 Bo cHe Hu3kue (NPL 7). Mcxons u3 31oro, ObII0 BBICKAa3aHO MPENIIONIOKEHHE,
yro aroHucTel OX2R MOryT CHOyXXHTh B KadeCTBE CPENCTB JIEYCHUS HAPKOJENICHU WU
TEPANeBTHUECKUX CPEACTB ISl JICYEHUs] JPYTUX HAPYIIEHUH CHA, MPH KOTOPBIX HAOMOaeTcs
runepcomuus (NPL 8).

[0004] ITosToMy cuuTaercs, 4uto coeAuHeHus ¢ akTuBupyoouieii OX2R akTUBHOCTBIO

MOTYT OBITD IMPUMEHCHBI B KA4YE€CTBC TCPANICBTUYCCKUX CPEACTB MAJIA JICHCHHS HAPKOJICIICHU,



UAMONATUYECKON TUIEPCOMHUM, TUINEPCOMHHUM, CHHApPOMAa AamHOd BO CHE, COCTOSIHHUM
HapyIIEHHOIO CO3HAaHMs, TAaKUX KaK KOMAa, CHHApPOMAa HApKOJENCHM, COMPOBOKAAIOILErocs
NOJOOHBIMH HApPKOJIETICHH CHUMITOMAaMM, M CHUHIPOMAa THUIEPCOMHHUH, COMPOBOKAAIOLIETOCs
ITHEBHOI runepcoMHueit (Hanpumep, 6one3ns Ilapkuncona, cunnpom I uitena-bappe u cunnpom
Knsitne-JleBuHa).

[0005] TAK-925, npencraBmstomee coboii coenmHeHue ¢ aktuBupyromendn OX2R
aKTHBHOCTBIO, BoLLIO B a3y I ucnbitanuii (BHyTpuBEHHAs MHQY3Ms) HA 3AOPOBBIX JIFOAAX U
MaLUeHTax ¢ HapKOJIETCUE.

Cnucok IUTHPyeMOH JTUTepaTypbl

[TaTeHTHBIE TUTEPATyPHBIE HICTOYHUKU

[0006]

[PTL 1] ITyGnukanus MexayHapogHOH naTeHTHOH 3asBku Ne WO 1996/34877.

[PTL 2] He nporenmas sxcnepTusy myoaukamys 3asBky Ha nmateHT Snonnn HEI Ne 10-
327888.

[PTL 3] He nporenias 3xcnepTusy nyOiaukanus 3asBkd Ha nmateHT Anonm HEI Ne 10-
327889.

[PTL 4] He nporenmas 3xcnepTu3y nyoinkauus 3aseku Ha nateHT Anorrm HEI Ne 11-
178588.

[PTL 5] He npormenmas 3xcnepTusy myOnaukanus 3asBku Ha nateHt SAnonnu HEI Ne 10-
229887.

HenarenTHble tuTEpaTypHbIE HCTOUHUKH

[0007]

[NPL 1] Sakurai T. et al, Cell, 1998, 92, 573-585.

[NPL 2] Lin L. et al, Cell, 1999, 98, 365-376.

[NPL 3] Chemelli R.M. et al, Cell, 1999, 98, 437-451.

[NPL 4] Mieda M. et al, Proc. Natl. Acad. Sci. USA, 2004, 101, 4649-4654.

[NPL 5] Willie J.T. et al, Neuron, 2003, 38, 715-730.

[NPL 6] Thannickal T.C. et al, Brain. 2007, 130, 1586-1595.

[NPL 7] Busquets X. et al, Respiration, 2004, 71, 575-579.

[NPL 8] Mieda M. et al, CNS Drugs, 2013, 27, 83-90.

KPATKOE OIIMCAHUE

[0008] Llempro HacCTOSIIErO HW300OpETEHHs SIBISIETCS] OOeCneueHre MUTEPUIUHOBBIX
COEAMHEHUH, 00JIaAaIIX aKTHBUPYIOIIEH OPEKCHHOBBINA PelenTop 2 THIAa aKTUBHOCTBIO M UX
dapManieBTHYECKH TMPHEMJIEMbIX COJIeH, a Takke (papMaueBTHYECKUX  KOMITO3HUIUH,
COZI€PIKALIUX UX.

[0009] B wactHOCTH, HacTOsIIIEe H30OPETEHHE OTHOCUTCS K CIIEAYIOIUM MyHKTaMm 1-21.

1. Coenunenue, BbIOpaHHOE W3 Trpymmbl, coctosmed u3 (2R)-2-mukmonponmi-2-
{(1R,3S,55)-3-[(3S.,4R)-1-(5-propnmpumMuanH-2-1i )-3-MeTOKCUTTUTIEPUTUH-4- 1T |- 8-

a3zabuimkio[3.2.1]okran-8-ui janeramuna, IpeacTaBIeHHOro cieayomeit popmyioi (I):



(1)

(R)-2-((1R,3S,5S)-3-((3S,4R)-1-(5-¢pToprniupuMUANH-2- 11 )-3-METOKCUTTUTICPUTUH-4 - 11T ) -
8-a3abunukiio[ 3.2. 1]okran-8-un)-3-MeTundOyraHamMua, MPEICTaBIEHHOTO crenyromei

dbopmyoii (II):

(1)

(R)-2-((1R,3S,5S)-3-((3S,4R)- 1 -(5-xmOpUpUMHUINH-2- U1 )- 3-3TOKCUITUTIC PUAHH-4- 1T )-

8-a3abunukio[3.2. 1 Jokran-8-1)-2-IUKJIONPONUIALIETAMU/IA, TIPEICTABIEHHOTO  CIEAYIOIIeH

dopmyoii (III):
NZ Cl
Ny
N
0
OCH,CH (i

u (R)-2-muxnonpormmi-2-((1R,3S,55)-3-((2S,45)-1-(5-pTopnupumuuH-2-mi)-2-
MeTHIIUNEpUInH-4-11)-8-a3a0utukio| 3.2. 1 Jokran-8-mn)aneramuna, MPEICTABJIEHHOTO

cnenyroteii popmynoit (IV):

WK ero (papMaLeBTHUECKU IIpuemMiieMast CoJlb.



2. (2R)-2-Huxnonpori-2-{(1R,3S,55)-3-[(3S,4R)-1-(5-proprmpumuann-2-mn)-3-
MeTOKCUTHIepuanH-4-mi|-8-a3aduumkiio[3.2. 1 JokraH-8-w farieramus, MPEACTaBJICHHBIN

cnenyroteit popmyoit (I):

()

Wi ero hapMaleBTHUECKU TIPUEMIIEMAst COJTb.
3. (R)-2-((1R,38S,55)-3-((3S.,4R)- 1-(5-PTopnupuMuauH-2-ui)-3-METOKCUITUTIEPUATH-4-
w1)-8-a3a0buiukio[ 3.2. 1 ]Jokran-8-m)-3-MeTundyTaHaMuI T, MPENCTaBICHHBIH  Cleayromei

dopmymoii (1D):

(1)

P

wH ero papMaleBTHYECKU TpUeMiIeMasi COJb.
4. (R)-2-((1R,3S,5S)-3-((3S,4R)-1-(5-XnopnupuMuaArH-2-1)-3-3TOKCUTTUTIEPUTUH-4 -

n)-8-a3abunukiio[3.2. 1 ]JokraH-8-1)-2-HUKJIONpONIaleTaAMU, PEACTABICHHBINH CIIeIyoLei

lfj/m

N~ N

dopmyaoii (IIT):

N
HoN AW
JAN

win ero GapMareBTHYECKU TPUeMIIeMasi COJb.
5. (R)-2-Huxnonpormi-2-((1R,3S,55)-3-((2S,45)-1-(5-propnupumuauH-2-wi)-2-
MeTHIIUNIEpUInH-4-11)-8-a3a0utukio| 3.2. 1 Jokran-8§-wun)areramusn, NPEICTABJICHHBII

cnenyroteii popmyoit (IV):



(IV)

WM ero (papMaleBTHUECKU TpUeMIieMast CoJib.

6. @apmaueBTHUECKas  KOMIIO3ULMS,  COAep Kallas  COCOUHEHUE  WJIHU  €ro
(apMaleBTHYECKH MPUEMIIEMYEO COJIb IO JJI0OOMY U3 mil. 1-5 BbIIne.

7. ATOHHCT OPEKCHHOBOTO pelentopa 2 THUMa, MPeAyCMaTPUBAIOIINN COSIUHEHUE WIIH
ero (hapMaLeBTHUECKH PUEMIIEMYIO COJIb 10 JIFOOOMY U3 T 1-5 BbIme.

8. TepaneBTuueckoe CpeACTBO IJis JIEUEHMs] HAPKOJIETICHH, COJeprKallee COeAMHEHUE
WK ero (hapMaLeBTHUECKH PUEMIIEMYIO COJIb 10 JIF0OoMy 13 . 1-5 Beie.

9. Cnoco®  neyeHHMs ~ HApKOJIENICHM,  BKJIOYAIOLIUI  BBEACHHE  CYOBEKTY
bapmakonorndecku 3pGEeKTUBHON 03Bl COENMHEHHS MM €ro (papManeBTHYeCKH MpUeMIIeMON
com 1o Jrodomy u3 mi. 1-5 Beie.

10. Croco® axkTHBamMM OPEKCHHOBOIO pPelenTopa 2 THIA, BKIKOYANOIINN BBEICHUE
cyOBekTy apmakosorudecku 3(pGEeKTHBHON O3bI COCOUHEHHs] WIH ero (apMaleBTHUECKU
IpUEMJIEMOH COJIH 110 JF0OoMy u3 miL. 1-5 BbIe.

11. Criocob nedyeHus: HapKOJENCHH, BKIIFOYAIOIUI BBEACHUE CYOBEKTY COSNUHEHHS WITN
ero papMaLeBTUYECKH PHUEMJIEMOH COJIH 110 JII000MY U3 M. 1-5 BbILIe.

12. [IpumeHeHne COeIMHEeHNS TN ero (papMaleBTHYeCKH IPUEeMIIEMO COJU TIO JIF0OoMy
u3 nn. 1-5 Belme Ay U3roTOBJIEHUs (hapMaLEeBTHYECKOH KOMITO3HLIUH, MPEAHA3HAUYEHHOH JUIs
JIEUYEHUs] HAPKOJIETICUH.

13. CoenuHenue wim ero GpapMaleBTHYECKU MpUeMiIeMasi CoJlb 1Mo Jirodomy u3 mm. 1-5
BBILLIE /1JI1 IPUMEHEHUS B JICUEHUH HapPKOJICTICHU.

14. TepaneBTuueckOe CPEACTBO AJIsl JICUEHUs KATAIUIEKCHM, COAEprKallee COeANHEHUE
win ero hapMareBTHYECKH MTPUEMIIEMYIO COJIb IO JIFOOOMY U3 T, 1-5 Bbile.

15. Cnoco®  neueHWs]  KaTalUIGKCHH,  BKJIIOYAIOIIMHA  BBEACHHE  CYyOBEKTY
bapmakonorndecku 3QpGEeKTUBHON A03bI COSNMHEHHS MIIH ero (papManeBTHYeCKU MPHEeMIIEMO
com 1o Jrodomy u3 mi. 1-5 Beie.

16. Coenunenne win ero ¢papMaleBTHUECKH pUeMiIeMasi Cojb 1o Jrodomy u3 mm. 1-5
BbILLIE /1JI1 IPUMEHEHUS B JICUEHUH KaTarlIeKCHUU.

17. IlpuMeHeHne COeqUHEHNsT WK ero (papMareBTUYeCKH MPUEMIIEMOI COJIU IO JTIF000My
u3 mm. 1-5 BeIe 111 U3roTOBIEHHS (papMaleBTUYECKONH KOMIIO3HMLIWY, MPEIHA3HAYEHHOW IS
JIeUEHUs KaTaIlJIeKCUH.

18. TepaneBTUueCKOE€ CPEACTBO [JIA JIEUEHHsS] CUHAPOMA THIEPCOMHHH, COAEpIKaLLEe

COeMHEHHe W ero (papMaleBTHUECKH MPUEMIIEMYIO COJIb 1O JIF0O00MYy U3 M. 1-5 Bhiie.



19. Cnoco® nedeHuss CHHAPOMA TUIEPCOMHUH, BKJIOYAIOIINI BBEACHHE CYOBEKTY
dapmakonorndecku 3QpGEeKTUBHON A03bI COSNMHEHHS WIIH ero (papManeBTUYeCKH MPHEMIIEMO
com 1o Jrodomy u3 mi. 1-5 Beie.

20. Coenunenue wiu ero ¢papMaleBTHUECKH IpuemieMas collb o Jrodomy u3 nm. 1-5
BBILIE JJIs IPUMEHEHUs B JICYEHUU CUHIPOMA FMIIEPCOMHUU.

21. IIpumeHeHne COeMHEHHS MU ero (hapMaLeBTHYECKH IPUEMIIEMOH COJIH MO JII0OoMy
u3 nm. 1-5 Belme 1y U3roTOBJIEHUs (hapMaleBTUYECKOW KOMIO3UIMH, TPeIHA3HAYSHHON IS
JICYSHHsI CHHIPOMA TUTIEPCOMHUH.

[0010] 3amemeHHble MUNEPUAUHOBBIE COCAMHEHUs, mpeacrasieHHble Gopmynamu (1),
In, dI) u (V) (manee wHaspiBaembie coemunenus (1), (II), (1) u (IV)), wm wunx
(bapMaeBTHYECKH MPUEMJIEMbIE COJIH MO HACTOSIIEMY H300pETeHHIO 00aar0T aKTHBUPYIOLIECH
OPEKCUHOBBIA peLenTop 2 TUMAa AKTUBHOCTBHIO, KaK TOKA3BIBAIOT JTaHHbIE 00 AKTUBHOCTH B
npuMepax papMakoJorudeckux TectoB, onucanubix Hioke. Coenunenus (1), (II), (II) u (IV) mo
HACTOSIIEMY H300pEeTeHHI0 OONamar0T aKTHBHPYIOLIEH OpPEKCHHOBBIM pernentop 2 Tuma
AKTUBHOCTBIO U MOTYT OBITh NMPUMEHEHbl B KAYECTBE TEPANEBTUUECKUX CPEACTB IS JICUSHHS
HAPKOJIETICHH.

KPATKOE OIITMCAHUE I'PAOUYECKHNX MATEPHAJIOB

[0011] Ha ¢ur. 1 mpencrasnena nuarpamma ORTEP, nemoHCTpHpyromasi pe3yabTaThl
KpUCTAIOrpaui4eckoro  aHajlu3a C TIOMOIIBI0 PEHTI€HOBCKHMX JIydeH, COEOMHEHHS,
MOJIyYE€HHOT 0 B IpuMepe 1.

Ha ¢ur. 2 mnpencraBnena nuarpamma ORTEP, nemoHcTpupyromas pe3yiabTaThl
KpucTajiorpau4eckoro  aHaius3a C IOMOIIBI0 PEHTI€HOBCKHMX JIydel, COeIMHEHHS,
NOJIydeHHOro B IpuMmepe 3 (numepa, cojepskalero 7se J00aBJIEHHBIE MOJIEKYJIbI
AllETOHUTPUJIA).

Ha ¢wur. 3 mnpencraBnena puarpamma ORTEP, nemoHcTpupyromas pe3yJbTaTsl
KPUCTANIOrpaU4eCKOro  aHajiu3a ¢ [OMOIIBI0  PEHTI'eHOBCKHX JIydeH, COEIUHEHUS,
MOJIYYEHHOTO B IipuMepe 4.

I[NOAPOBHOE OITMCAHUE

[0012] Manee HacTositee uzodpeTeHre OyaeT MOSCHEHO MOAPOOHO.

[0013] Takke MOryT CyIIECTBOBATb NOJUMOP(HBIE KPUCTAJUIBI COENUHEHHH 10
HACTOSIIEMY M300peTeHHIo, M Jro0as Kpuctaminueckas (opMa WIM HX CMeChb, a TakKXkKe
amop¢Hbie (GOpMbI MOTYT OBITH MPUMEHEHbI 0e3 KaKuX-JIU0O OrpaHUYeHHH, TPU STOM
COEAMHEHUs] IO HACTOSsIEMY H300pPETEHHI0 TaKKe BKIIOYAOT Kak Oe3BOAHBbIE, TaK W
COJIbBATHPOBAHHbBIE (OCOOCHHO MHIPATUPOBAHHBIE) (POPMBIL.

[0014] Meuennsie wuzoronom ¢opmbl coemuHenuit (1), (1), (III) u (IV) Taxxke
OXBaTBIBAIOTCSI HACTOSAILINM H300peTeHneM. Me4eHHOe M30TONOM COEIUHEHHE SIBISIETCS TaKUM
ke, kak u Jobdoe uz coequnenuit (1), (II), (IIN) u (IV), 3a UCKIIFOYEHUEM TOTO, YTO OIUH WJIH
HECKOJIbKO aTOMOB 3aMEHEHbI aTOMOM, HMEIOLIUM JPYTYI0 aTOMHYI0 MacCy WM MacCOBOE
YHCJIO, YeM aTOMHAsl Macca WJIM MacCOBOE YHCIJO, KOTOPble OOBIYHO BCTPEYAIOTCS B MPHPOIE.

HpHMepr HN30TOIOB, KOTOpPBIE MOIYT OBITb BKJIIOUEHBI B COCAUHCHUA TI0O HACTOALIEMY



n300pETeHNIO, BKIIIOYAIOT M30TOMBI BOAOPOJA, YIJepoaa, a3ora, Kuciopoaa, ¢ropa, docdopa,
Cephl, 0J1a U XJI0pa U, B YaCTHOCTH, ZH, 3H, 11C, 14C, ISN, 18O, 18F, 32P, 355, 1231 4 1251,

[0015] MeudeHHble M30TONOM COEAMHEHHs, TaKU€ KaK COEIUHEHMUs, BKJFOYAIOLIUE
PaHOAKTHBHBIE H30TOMBI, Takue Kak ~H n/umin '*C, MpUrOIHEI IS aHANN30B PACIIPEIENCHUs B
TKAHSX JIEKAPCTBEHHBIX CPENCTB /i cy6erparos. Usoromnst °H u '*C cunraroTest nmpuromssvu
BBHJy IPOCTOTHI HX TMONydeHns u obHapysxkenus. Hsoromsr 'C u BF cuprarorcs IPUTOJHBIMU
ans PET (O3WTPOHHO-3MHUCCHOHHOW TOMOrpaduu), TOrma Kak H30TON 12 cumraercs
npurogsbiM 11t SPECT (ogHO()OTOHHON 3MHCCHOHHOW KOMITBIOTEPHON TOMOrpaduu), U BCe
OHH TIPUTOMHBI JUISl BU3YQIH3ALHH TONOBHOTO MO3ra. 3amerenne “H 1 MOT0GHBIX H30TOIOB HA
OoJiee TspKeNble M30TOIBI AaeT MPEUMYIIECTBA NIPU ONPENEIeHHBIX BHIAX JICYSHHs, HapUMep,
OoJiee NIUTENBHBIA TIEPUOJ TOJNYBBIBEIEHHS in Vivo U 0ojiee HU3KHE HEOOXOMUMBbIE TO3UPOBKH
u3-3a OoJiee BBICOKOW METaOOINYeCKOH CTaOMIIBHOCTH, U TOSTOMY OHH CYUTAIOTCS TPUTOAHBIMH
NPU HEKOTOPBIX OOCTOATENbCTBAX. TakWe MEYEHHbIE W30TONAMU COEAMHEHHsI MOTYT OBIThb
MOJIyYeHbl M0 €AMHOMY IMPHUHLUIY C MOMOIIBIO MPOLEAYpP, PACKPBITHIX B MpHUMeEpax HIKE, C
HCIOJIb30BAHUEM JIETKO NMPUMEHUMBIX MEUEHHBIX H30TONAMH PEAareHTOB BMECTO HEMEUYEHHbIX
W30TONAaMHU PEeareHTOB.

[0016] "dapmaueBTudyeckd Hpuemsemasl Coyib", yIIOMHHAaeMmas B JAHHOM JOKYMEHTE,
KOHKPETHO HE OrpaHUYEHa MPH YCJIOBUH, YTO OHA 00pa30BaHa C COCTUHEHHUEM I10 HACTOSIIEMY
U300pETEHNI0, U KOHKPETHBIE MPUMEPBHI BKIIFOYAIOT COJIM MPUCOEAMHEHUsS] KUCIIOTHI, TAKUE KaK
COJIM HEOPTaHWYECKUX KHUCIIOT, COJIM OPTaHUYECKUX KUCIIOT WM COJIM KUCTIBIX aMUHOKHUCIIOT.

[0017] Ecnm He yka3aHO HHOe, TepMHH "(apMaleBTUYECKH IpuemiiemMas Coib",
UCIIOJIb3YEMBIM B JAHHOM JOKYMEHTE, OTHOCUTCS K TaKOW COJHM, B KOTOPOW KOJUYECTBO
MOJIEKYJl KHCJIOTBI MO OTHOWIEHMIO K OJHOH MOJIEeKyJie COeIMHEeHUS COCTaBiisieT Oe3
OrpaHMYEHUs] TMPEANOYTUTEIbHO OT mnpudbamsurenbHo 0,5 10 mpuOIM3HTENbHO 2 MOJEKYI
KHCJIOTBI O OTHOIIGHHIO K OJHOW MOJIeKyJie COEOUHEHHs, Win Oojiee NpPeArOoYTUTENbHO
npubnusutensHo 0,5, mpubnusutenbHo 1 MM NPUOTUBUTENBPHO 2 MOJEKYJ KUCJIOTHI IO
OTHOIICHUIO K OIHOW MOJIEKYJie COeNUHEHHUs ISl COJIM, OOpa3OBaHHOW B COOTBETCTBYIOLIEH
MIPOIMOPLIUH.

[0018] IlpenmouTuTenbHblE NpPUMEPbl COJIEH HEOPraHMYECKUX KHUCJIOT BKJIKOYAIOT
THIOPOXJIOPHIBL, TUAPOOpPOMHIBL, Cyib(arbl, HUTpaTel U (ocdarbl, U NPEANOUYTHTEIbHBIE
NPUMEPBI COJIEH OPraHMYECKUX KHUCJIOT BKJIFOYAIOT alleTaThl, CYKIMHATHI, yMapaThl, MaJleaThl,
TApTPAThI, LUTPATHL, JIAKTATHI, CTEAPAThI, OEH30aThl, METAHCYIb(OHATHIL, H-TOIYOJICYIb(POHATHI 1
OeH30J1Cy Ib(OHATEL

[0019] IlpennmouturenbHble MPUMEPHI COJEHl KUCIBIX AMHUHOKHCIOT BKJIIOYAIOT COJH
acraparMHOBOM KUCJIOTHI U COJIM IITyTAMUHOBOMN KHUCJIOTHI.

[0020] TIpu monyyernn moboro u3 coenunenwuii (1), (1), (II) u (IV) mo Hactosimemy
n300peTeHno B BUIe CBOOOIHON (POpPMBI OHO MOXKET OBbITh IPeoOPa30BAHO B MPUEMIIEMYIO COJb
i ruapat coequnerns (1), (IT), (II) wnu (IV) oObraHBIM cCIOCOOOM.

[0021] TIpu monyyennn moboro u3 coepunenuii (1), (II), (III) u (IV) no Hacrosimmemy

n300perennto B popme conmu coepunenus (I), (II), (I) umu (IV) unu ruapara coenunenus (I),



(1), (IIT) unm (IV) ono moxer ObITh peoOpazoBaHo B cBoOOAHYIO dopmy coenunenus (1), (1I),
(I1I) wmm (IV) oOpr4HBIM CIIOCOOOM.

[0022] PaznuuHble H30MepHI (HApUMeEp, ONITHYECKHE H30MEPDI, BPalaTeIbHbIE H30MEPHI
u crepeonsomMepsl), noiydeHHele ans coenuHenuit (I), (II), (III) m (IV) mo Hacrosmemy
U300pETeHNI0, MOTYT OBITh OUMINEHBI U BBIAEJICHbI C NPUMEHEHHUEM OOBIYHBIX CPEICTB
pasneneHus, TaKUX Kak, HalpuMmep, MepeKpUCTAIUIN3alMs, CIocod € HMCHOJIb30BAHMEM COJIH
auacrepeomepa, GepMeHTATHBHOE pa3zelieHHne WM XpoMarorpadudeckue crnocoObl (Hanpumep,
TOHKOCJIOIHAst XpoMaTorpadusi, KOJIOHOYHAs XpoMaTorpadus WM ra3osasi XxpoMaTorpadusi).

[0023] [CocTaB]

dapmaneBTHUECKAsT KOMITO3ULUS MO HACTOSIIEMY HM300pPETEHUI0 MOXKET OBbITh MOJyYeHa
NyTeM CMeIIUBaHus (apMarleBTUYECKH MPHEMIEMON NOOaBKH C COEUHEHHUEM, BBIOPAHHBIM U3
rpynmel coenquHernid (I), (II), (III) u (IV), umm ero ¢apmManeBTHHYECKH MPUEMIIEMOH COJIBIO.
dapmaneBTHYECKAs KOMIIO3ULMSI IO HACTOSIIEMY H300pPETeHHI0 MOXKET OBITh IOJydeHa C
MOMOIIBE) M3BECTHOTO CIOCO0a, TAKOTO KaK CIOCO0, OMMCaHHBbIN B pasnene "OOmue npaBuia
nonydenus" B Anonckoi papmaxornee, 17-e n3nanue.

[0024] dapmaneBTHYECKAsT KOMITO3ULIUSA O HACTOSILIEMY H300PETEHUI0 MOKET OBITh
COOTBETCTBYIOLIMM 00pPa30M BBEIECHA MAIUEHTY B COOTBETCTBUH C JIEKAPCTBEHHOM (HOPMOIA.

[0025] HosupoBka moboro w3 coemunenudt (I), (II), (II) u (IV) wm wux
(dapManeBTHUECKH NMPUEMIIEMBIX COJIEH MO HACTOSAMEMY H300PETEHHIO MOXKET H3MEHSTHCS B
3aBUCUMOCTHU OT TSKECTU CUMIITOMOB, BO3PAacTa, MOJIa U MacChl Tejla MalMeHTa, JIEKApCTBEHHON
(bopMBI WM BHIA COJTM M KOHKPETHOT'O THIA 3a00JIeBaHMsI, HO, KaK MPaBUJIO, OHA COCTABIISIET OT
npubnusutensHo 30 Mkr go 10 r, mpeamoururensHo ot 100 Mxr mo 5 r u eme Oonee
npennoytutesbHo oT 100 MKr 10 1 r ans mepopajbHOrO BBEAEHUs, U OT mpuOmusuTensHo 30
MKT 110 1 1, oT mpeanoututensHo 100 Mkr 1o 500 mr u eme Oonee npennouTuteabHo oT 100 MK
1o 300 Mr 1 BBEIEHUS MyTeM MHBEKLUHU B JAE€Hb JJIs1 B3POCJOro 4eloBeKa OAHOKPATHO WU B
pa3aeNieHHBIX 103aX.

[0026] Kak ucronb3yercsi B TaHHOM JIOKyMEHTE, "aroHUCT OPEKCHMHOBOTO perentopa 2
TUMa" OTHOCHUTCA K CPENCTBY, KOTOPOE€ CBA3BIBAETCS C OPEKCHHOBBIM PELENTOPOM TUIA 2 U
o0yamaer nelCTBUEM aKTUBALIMH OPEKCHHOBOTO pelenTopa 2 THIA, a TAK)KE K JIMTAHAY in Vivo.

[0027] CoenuHEHHs 1O HACTOALIEMY H300PETEHHIO TaKXKe€ MOTYT OBITh NMPHUMEHEHBI B
Ka4eCcTBE XHMMHYECKHX 30HIOB JUI 3aXBaTa LEJEBBIX OEJNKOB (PU3NOJIOTHUECKH AKTHBHBIX
HU3KOMOJICKYJIIPHBIX COCIUHEHHH. B HacTHOCTH, CO€AMHEHUS MO HACTOALIEMY H300PETEHHIO
MO’KHO TTpeoOpa3oBbIBaTh B 30HIBI 1Tt apPuHHOM Xxpomarorpadun uinu GoroadGUHHBIE 30HBI
IyTEM BBEACHUS TPYII-METOK MJIHM JIMHKEPOB B T€ YaCTU COCAMHEHUH, KOTOPbIE OTJIMYHBI OT UX
CTPYKTYPHBIX HacTel, HEOOXOOMMBIX JJISi MPOSBICHUS MX aKTHBHOCTH, C MOMOIIBI CHocooa,
ommcanHoro B J. Mass Spectrum. Soc. Jpn. Vol. 51, No. 5 2003, p492-498, wunu, Hanpumep B
W02007/139149.

[0028] I'pynma-mMeTka WIM JMHKEP, NPUMEHsEMble B XHMHYECKOM 30HIE, MOIYT
NPEACTABISATH COOOM TPyIITy, HAIPUMED, U3 JMOOBIX U3 clenyromux nyHkToB (1) - (5):

(1) rpynmbl-meTku 6enkoB, Bkiouaroimue ¢GoroaduHHbIE IPYNIBI-METKH (HAIPUMED,



6enzomn, OeH30(eHOH, a3up, KapOOHWJIA3UI, AHA3HPUAMH, €HOH, AMA30- U HUTPOTPYIIBI) H
TPYIIIBI XUMUYECKOH apPUHHOCTH (HArIpuMep, KETOHOBBIE IPYMIILI € ab(a-aTOMOM YIIepona,
3aMELICHHbIM aTOMOM TajloreHa, kapOamomis, CIOKHO3(UpPHbIE M aJKWJITHOTPYIIIBL O,[3-
HEHACBILEHHbIE KETOHBI, aKLENTOPbl MUXasJIs1, Takue Kak CIOKHbIE 3(QUPBI K OKCHPaH);

(2) oTmemuisieMble JUHKEPBI, Takue Kak -S-S-, -0-Si-O-, MoHOcaxapuibl (Takue Kak
IJIFOKO3a WJIM TajlakTo3a) W Aucaxapunbl (Takue Kak JIAKT03a) U OJMIONENTHAHBIE JIMHKEPHI,
OTIIEIUISIEMbIE TOCPEACTBOM (PEPMEHTATUBHBIX PEAKLIH;

(3) mapkepHblie rpynmnbl s HIYOPECUEHTHOM TMOPUIN3aLUK in Situ, Takue Kak OUOTHH,
3-(4,4-nudrop-5,7-mumernn-4H-3a u 4a-nuaza-4-0opa-s-uHAALEH-3-WJT)TPOTTUOHI,

(4) oOHapy>xuBaeMble MapKepbl, BKJIKOYAs PAAHOAKTHBHBIE TPYIIBI-METKH, TaKUe Kak
127, 3%p, ‘H u Y (byopecLeHTHbIE TPYIIbI-METKH, TaKHe Kak (payopeclenH, pomaMuH,
naHcwi, ymoemmudepon, 7-uurpodypazannn u 3-(4,4-nudrop-5,7-numerun-4H-3a u 4a-nuasza-
4-0opa-s-uHIaLeH-3-WI)IPONHOHMIbHASL TPYIIIBL, XEMIUTFOMHHECLEHTHbIE TPYTIbI, TaKHE Kak
JTOMHU(EPUH U JTFOMUHOI, H UOHBI TSDKEJBIX METAJUIOB, TAKHUE KaK MOHbI METAJIJIOB-JIAHTAHOUIOB
U VIOH pajivisi; WIn

(5) rpynmsl, cBsi3aHHBIE C TBEpHO(A3HBIMH HOCHTEISIMH, TAKUMH KaK CTEKJISTHHbIE
IIAPUKH, CTEKJISIHHbIE IUIACTHHBI, THUTPOBAJbHbIE MHKPOIUIAHIIETDHI, arapo3Hble TIPaHyJIbL,
arapo3HbI€ CJIOH, TOJIMCTHPOIIbHBIE TPAHYJIbI, MOJUCTUPOJIbHBIE CJIOH, HEHIIOHOBBIE I'PaHYJIbI U
HEMJIOHOBBIE CJIOU.

[0029] 30Hnx, mony4YeHHBIH MyTeM BBEIEHHS TPYIIIbI-METKH, BBIOpaHHON U3 MyHKTOB (1)
- (5) BbILIE, B COEUHEHHE IO HACTOSIIEMY H300PETEHNIO CTOCOOOM, OTMCAHHBIM B YIIOMSIHYTOM
BBILIIE JIUTEPAType, MOXKET ObITb HCIONb30BAaH B KAauyeCTBE XHUMHUYECKOTrO 30HAA JJIs
UIEHTU(PUKALUN  MEYEeHbIX OEJKOB, KOTOpPblE NPUMEHHUMBI JJIsl  OTKPBITHS  HOBBIX
MHHOBALIMOHHBIX LIeJIel B pa3paboTKe JIeKapCTBEHHBIX CPEACTB.

ITPUMEPBI

[0030] Coemunenus (I), (II), (IIT) u (IV) mo HacToseMy H300pETEHHIO MOTYT OBITh
NOJIy4eHbl C TIOMOLIBK CHOCOOOB, OMHMCAHHBIX B CJICAYIOIUX mpuMmepax, U 3pQexTst
COEAMHEHUI MOYKHO TIOATBEPKAATDH C TIOMOLIBIO CIIOCOOOB, OMUCAHHBIX B CIEAYIOMINX TECTOBBIX
npumMepax. OIHAKO 3TH KOHKPETHBIE TIPUMEPHI SBJISTFOTCS] HCKIIFOYHTEIBHO HIUTFOCTPATUBHBIMU U
HE TpeaHa3HAaueHbl JJIsl OTPAHUYEHHUs HACTOALIEr0 M300peTeHHs KakuM-Tudo obpasom, mpu
5TOM TaKK€ MOTYT OBITh pEaJM30BaHbl PA3JIUUHbIE MOTU(UKALINH, HE BBIXOMSINUE 32 PAMKH
o0BeMa HaCTOSALIETO U300PETEHUSI.

[0031] CoenvwHeHMsi, yHOMSIHYTBIE CO CCBUIKOW Ha OMyOJIMKOBAaHHBIE IOKYMEHTBI,
MOJIy4€HBI CIOCOOOM, OMUCAHHBIM B 3THX JTOKYMEHTAX.

[0032] CoxkpaleHusi, UCIOJNb3yE€Mble MO BCEMY HACTOSLIEMY JOKYMEHTY, SIBJISIFOTCS
OOIIEeN3BECTHBIMU ISl CHENHMAJNCTOB B JaHHOH oOmacTH. B 9acTHOCTH, HCMONB3YIOTCA
CleAyHOLINE.

H-. HOPMaJIbHbIN

mpem-: TPETUIHbIN

1
H-IMP: cniekrpomeTpusi IPOTOHHOTO sIIE€PHOTO MArHUTHOI'O PE30HAHCA
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MS: macc-ciekTpomeTpus

HPLC: BricoKO3(hdeKkTUBHAS JKUAKOCTHAS XpoMaTorpadus

[0033] Tepmun "kOMHaTHas TemIiepaTypa’, HCIOJb3YEeMbIi BO BCEX MpUMEpaX U
npuMepax IMOJy4YeHHUs, B LEJIOM OTHOCHUTCS K JIuamna3oHy ot npubmusurensHo 10°C no 35°C.
ITporieHTHBIE 3HAUSHHSI IPENCTABISIFOT COOOI MaCCOBBIE MTPOLICHTHI, €CJIN HE YKa3aHO HHOE.

[0034] Xumudeckue CIBUTH B CIIEKTPaX MPOTOHHOTO SIIEPHOTO MArHUTHOI'O PE30HAHCA
PETUCTPUPYIOTCS B €OUHHIAX O (ppm) MO OTHOIIEHHIO K TETPAMETHJICHIIAHY, & KOHCTaHTbI
B3auMoJeiicTBUsl perucTpupyroT B repuax (I'm). IlarrepHbl mpencraBieHsl Kak §: CHHLIET, d:
AYIUIET, t: TPUILIET, (. KBAPTET, M: MYJIbTUIUIET, br: IIMPOKMIA U brs: ITUPOKUI CUHTJIET.

[0035] Macc-creKTpoMeTpUI0 MPOBOAWIA C HCIOJIb30BaHUEM Acquity UPLC™
Acquity UPC*™ kommannn Waters Co.

[0036] dnst xpomatorpadun B kauecTBe cruinkaress npuMensun Silica Gel60 kommanum
Merck (70-230 momr umn 230-400 mam ASTM) unu PSQ60B kommnanuu Fuji Silysia Chemical,
Ltd. MIM TPUMEHSIH TPEIBAPHTENHHO YIIAKOBAHHYIO KOJOHKY {komorka: Hi-Flash™ Column
(cunukarenp) komnanuu Yamazen, pasmep: S (16 x 60 mm), M (20 x 75 mm), L (26 x 100 mm),
2L (26 x 150 mm) mm 3L (46 x 130 mm), nu Biotage™ SNAP Ultra Silica Cartridge xommanuu
Biotage Co., pasmep: 10 1, 25 r wmm 50 r}. @pakiMOHUPOBAHUE C MIOMOIIBIO CBEPXKPUTHUECKON
xunkoctHoit xpomarorpaduu (SFC) nposonpmmu ¢ npumenennem Prepl00q xommanun Waters
Co.

[0037] B xauectBe NH-cunukarens npumensiiu CHROMATOREX NH-DM2035
xommanuu Fuji Silysia Chemical Ltd. mnu npuMeHsnu npenBapuTeNIbHO YIIAKOBAHHYIO KOJIOHKY
{xomouka: Hi-Flash™ Column (Amino) xommanuu Yamazen, pasmep: S (16 x 60 mm), M (20 x
75 mm), L (26 x 100 mm), 2L (26 x 150 mm) wu 3L (46 x 130 mm), umu Presep™ (Luer Lock)
NH,(HC) xomnanun Wako Pure Chemical Industries, Ltd., pasmep: Tun M (14 1/25 mu), Tan L
(34 r/70 mu), Tamn 2L (50 /100 mur) wom tan 3L (110 /200 mot) § .

[0038] Homenknatypa ClenyrOIIUX COEAMHEHUH COOTBETCTBYET HOMEHKJATYpeE,
ykaszanHor B "E-Notebook" Bepcum 12 wmmu 13 (Perkin-Elmer), 3a uckimodeHneM OOBIMHO
NPUMEHSIEMbIX PEareHTOB.

[0039] ITpumep nonydenus 1

CuHre3 2-0poM-2-1IUKJIONPONHIAIIeTAMHK A

0

0O
Br
HO 2 —_— H-N

Oxcamunxnopun (CAS Ne 79-37-8) (3,11 mu, 36,3 mmone) u N, N-aumerunnpopmamus
(60,0 Mk, 0,775 MMoIb) 100ABISUIN B pacTBOP LUKJIONponmTykcycHor kuciotsl (CAS Ne 5239-
82-7) (3,30 1, 33,0 mmonb) B 1,2-nuxnopatane (60 Mi1) U cMech nepeMeInnBaiu B TeueHue 40
MUHYT IIPH KOMHATHOH Temneparype. bpomucrosonoponnyto kucnotry (56,0 mr, 0,330 Mmonb) u
N-6pomcykumanmun (CAS Ne 128-08-5) (7,04 r, 39,6 MMmounb) m00aBIsUIA K PEAKLMOHHOMN

CMECH, KOTOPYIO 3aTeM HarpeBajin ¢ OOpaTHbIM XOJOOWIBHHUKOM B TedeHue 18 wyacos.
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Peakimonnyro cmech nobasisun B ammuak (28% BonHslii pactsop, 60 mu, 2,77 monb) nipu 0°C,
a 3aTeM NO0aBIISAIM STHJALIETAT U TUAPOKCUI HAaTpus (2 H. BOOHBINA PacTBOp) AJS Pa3[eeHUs.
Opranudeckuii CIIOW BBICYIIMBANIN Haja O€3BOAHBIM Cyib(aToM MarHusi, (UIBTPOBAIH H
KOHLIEHTPUPOBAJIU TIPH MOHIKEHHOM AaBieHUH. IlomydeHHOe TBepHOe BEINECTBO PACTUPAIH C
STUJIALIETATOM/H-TENTAHOM U O0CaJOK OTPMIbTpOBbIBAIU. llomydeHHOE TBepHOEe BELECTBO
BBICYLIMBAJIN NPH NOHM)KEHHOM JIaBJIEHUU C NOJydeHHEeM YKA3aHHOIO B 3ar0JIOBKE COEUHEHMs
(1,20 ).

MS (ESI)macca/zapsn: 178[M+H]*

[0040] ITpumep nonydeHus 2

CuHTe3 3-MeTOKCUN30HUKOTHHOHUTPUIIA

B B
NG N > NCT N
cl OCH;4

Orokcun Hatpust (CAS Ne 124-41-4) (3,90 r, 72,2 mMmonb) no0aBisuid K pacTBOpY 3-
xJop-4-manonupunuHa (CAS Ne 68325-15-5) (5,00 1, 36,1 mmounb) B TeTparunpodypane (36,0
MJT) TIPU KOMHATHOH TeMIIEpaType U CMECh HarpeBasiu ¢ 0OpPaTHBIM XOJOAMIBHIUKOM B TeueHHe |
yaca. K peaknuoHHO# cMecn MoOaBisuii BOAY M 3THJIALETAT M OPTAHUYECKHUI CIION OTIENSITH.
Opranndeckuii CIIOW BBICYIIMBAJINW Haj O€3BOOHBIM Cyib(aToM MarHusi, (UIBTPOBAIH H
KOHLIEHTPUPOBAJIU TPH MOHIKEHHOM AaBiieHHH. IloydeHHOe TBEpHOe BEINECTBO PACTHUPAIH C
STUNIALIETATOM/H-TENTAHOM M 0CaaoK OTGMIbTPOBbIBaNN. IlonydeHHOE TBEpAOEe BEIIECTBO
BBICYIIMBAJIN NPH NOHW)KEHHOM JIaBJIEHUU C MOJyYeHHEM YKa3aHHOTO B 3ar0JIOBKE COEUHEHMs
(1,91 r).

'H-SIMP (400 MI', CDCl3)3(ppm): 4,06 (s, 3H), 7,44 (d, J=5,0 I'n, 1H), 8,37 (d, J=4,5
I'u, 1H), 8,49 (s, 1H).

MS (EST)macca/zapsn: 135[M+H]*

[0041] ITpumep nonydeHus 3

Cunres (R)-2-6pom-3-merunOyranamuna

(0] o)
HO)J\:/Br . HzNJJ\:/Br
PN PN

Oxcamunxnopun (9,28 mi, 108 mmone) u N, N-numernndopmamun (30,0 mxiu, 0,387
MMoJib) nobasysuin B pactBop (R)-2-Opom-3-merunmacisaon kuciotel (CAS Ne 76792-22-8)
(9,80 1, 54,1 mmonb) B metusnenxsopuae (100 mr) nmpu 0°C 1 cMech mepeMennBaii B TeUeHHE 6
4acoB NPU KOMHATHOHN TeMrieparype. PeakiimonHyr cMech 100aBsu B aMMuak (28% BOIHBIM
pactBop, 50,0 my, 2,31 momp) mpu 0°C, a 3areM SKCTPardpoOBaIH METHJIECHXJIOPHIOM.
Opranndeckuii CIION BBICYIIMBANN HaJ O€3BOAHBIM Cyib(aToM MarHusi, (UIBTPOBATH H
KOHLIEHTPUPOBAJIU TPH MOHIKEHHOM AaBiieHHH. IlomydeHHOe TBEpHOe BEINECTBO PACTHUPAIH C

STUNIALIETATOM/H-TENTAHOM U O0CaOK OTPMIbTpoBbIBAIH. llomydeHHOE TBEpHOE BEIECTBO
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BBICYIIIUBAJIU MPH MOHWKEHHOM JIaBJIEHUH C MOJyYe€HHEM YKa3aHHOTO B 3ar0JIOBKE COEIMHEHUS
(8,20 1).

'H-SIMP (400 MI'y, CDCl3)8(ppm): 1,01 (d, J=6,3 I'ny, 3H), 1,07 (d, J=6,8 I'y, 3H), 2,34-
2,39 (m, 1H), 4,28 (d, J=4,5 T, 1H), 5,58 (brs, 1H), 6,41 (brs, 1H).

MS (ESI)macca/3apsn: 180[M+H]*

[0042] ITpumep nonyueHus 4

Cunres (1R,3s,55)-3-((3S,4R)-1-(5-propnupumMuaH-2-ui)-3-MeTOKCUTTHITEPUIUH-4-
w)-8-a3abuiukio| 3.2. 1]Jokrana

o o N [N (SN
s ) A (2) N (3) =
Xo\n\,\n o N OCH o AN OCH o \N OCH
v 3 3 3
o o1 T o1 ™ o1 ™
N NP
Y
~ ~
@ . ' / (5) H NJ\N (6} H NJ\N
—_— S - —_— H
>|/0\n\,\N OCH; 3 N A
W o \N OCH; o \N OCH,
0
TS YN
N F
(7} NJ\\N
_— H
A Y H
"'\’\N;v OCH;

[0043] (1) Cunres mpem-6yTun-(1R,3r,55)-3-runpokcu-3-(3-mMeTokcunupuauH-4-mi)-8-
azabuimkiio[3.2.1]okran-8-kapOokcunara

ITocne pobaBnenust 3-merokcum3oHukKoTHHOHUTpHia (1,19 r, 8,88 wmmomp) u
Ouc(nunakonaro)nubopa (CAS Ne 73183-34-3) (2,25 r, 8,88 mmomnb) B pactBop N-(mpem-
OyTokcukapoonmn)-HopTponuHoHa (CAS Ne 185099-67-6) (1,00 r, 4,44 MMOJb) B METUII-Mpent-
Oytunosom s¢upe (18,0 mi) cmech HarpeBasu ¢ OOpAaTHBIM XOJIOAMJIBHUKOM B TedeHue 16
yacoB. KapOonat Hatpusi (2 monb/n BomHbIA pacTBOp, 20,0 Mi1) moOaBisIM K pPEAKIHOHHON
cmecu nipu 0°C u cmech nepemernnBaiu B TedeHre 20 muHyT npu 0°C. K peakuuonHol cmecu
n00aBJISIN STUIALIETAT U OPTAaHUYECKUH cyioi oTnemsii. OpraHnyecKuil CJIOH BBICYLIHBAIN HAJ
0e3BogHBIM Cyib(aroM MarHus, (QUIBTPOBAIM M KOHLEHTPUPOBAIU TMPU IOHIKEHHOM
nasyneHnH. OCTaTOK OYHINAIK C MOMOIIBI0 KOJIOHOYHOH Xpomatorpaduu (cunmukarenb, 0-20%
METAHOJI/3THJIAIIETAT) C MOyYeHHEeM YKa3aHHOTO B 3aroyioBke coenunenus (1,12 r).

'"H-SIMP (400 MTI'ti, CDCl3)3(ppm): 1,48 (s, 9H), 1,77 (m, 2H), 1,94-1,99 (m, 2H), 2,21-
2,32 (m, 2H), 2,37-2,48 (m, 1H), 2,63-2,74 (m, 1H), 2,78 (s, 1H), 3,96 (s, 3H), 4,22-4,29 (m,
1H), 4,31-4,42 (m, 1H), 7,28 (d, J=5,4 'y, 1H), 8,22-8,25 (m, 2H).

MS (ESI)macca/3apsia: 335[M+H]"

[0044] 2) Cunres mpem-0ytun-(1R,5S)-3-(3-meroxkcunupuauna-4-umn)- 8-
a3zabumkiio[3.2.1]okr-2-eH-8-kapOokcunara

Konuentpuposannyro ceprayio kucioty (1,60 mi, 30,0 Mmonb) mobaBnsimu K mpent-

oytun-(1R,31,55)-3-runpokcu-3-(3-merokcunupuauH-4-ui)-8-azadunukio| 3.2.1 Jokran-8-
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kapOokcmnary (610 mr, 1,82 mmonb) U cMech mnepeMemnBanu B TedeHue 40 MUHYT IpH
KOMHATHOM Temreparype. PeakimoHHy0 cMech T00aBIIsIi K pacTBOPY runpokcuaa kamus (5,00
r, 89,1 mmonp) B Bome (10,0 mm) mpu 0°C. Terparumpodypan (10,0 mn) u gu-mpem-
OoyrunaukapooHat (CAS Ne 24424-99-5) (478 wmr, 2,19 Mmonb) no0aBIsiIM K peakMOHHON
cMecH, KOTOPYIO 3aTeM IepeMelBaii B TeueHne 10 MUHYT mpu KOMHaTHOH Temmepatype. K
PEaKLMOHHON cMecH AO0ABISIM STUJIALETAT M OpraHW4ecKuil cior oraensuin. OpraHuydecKui
CJIOW BBICYLIMBAJIH HaJ O€3BOAHBIM CyJb(haToM MarHus, GUIbTPOBAIM U KOHLIEHTPUPOBAIN MPU
NOHMKEHHOM naBjieHur. (OCTaTOK OYHWINAJIM C TOMOINBIO KOJOHOYHOH XpomaTtorpadpuu
(cunmukarenb, 5-100% sTunanerat/w-rentaH) ¢ TOJIYYEHHEM YKAa3aHHOTO B 3aroJIOBKE
coennHenus (420 mr).

'H-SIMP (400 MI', CDCl3)8(ppm): 1,46 (s, 9H), 1,72-1,81 (m, 1H), 1,97-2,03 (m, 2H),
2,05-2,36 (m, 2H), 2,94-3,26 (m, 1H), 3,87 (s, 3H), 4,21-4,61 (m, 2H), 6,30 (brs, 1H), 6,99 (d,
J=4,5Tu, 1H), 8,17 (d, J=5,0 I', 1H), 8,21 (s, 1H).

MS (EST)macca/zapsn: 317[M+H]*

[0045] 3) Cunres mpem-0ytun-(1R,55)-3-(3-meTokcunupuauna-4-umn)- 8-
azabumkiio[3.2.1]okran-8-kapOokcunara

ITocne nobdasnenust 10% mannaaus Ha yrie (AD, 52,7% BonHoro, 284 mr, 0,126 MMoJb,
npoaykra komnanuu Kawaken Fine Chemicals Co., Ltd.) x pactBopy mpem-6ytun-(1R,5S)-3-
(3-merokcunupuanH-4-min)-8-a3adbunmkino[3.2. 1 Jokr-2-eH-8-kapbokcunara (400 mr, 1,26 MMOJIB)
B MeTaHoJje (3,00 MiT) cMech mepeMelnBaii B TeueHne | Jaca nmpu KOMHATHOW TeMIIEpaType B
armocdepe Bonopona. Peakumonnyio cMech Grunprpoamm uepes Celite™ i octaTok mpoMbIBaIH
stunaneratoM. IlonydeHHBI (QUIBTPAT KOHIEHTPUPOBAIM IPH IOHUKEHHOM JABJIEHUU C
HIOJIy4€HUEM CMECH SHA0-(POPMBI U 3K30-PopMbl (3HA0:3k30=1:2, 398 mr).

'H-SIMP (400 MI'r, CDCl3)8(ppm): 1,49 (s, 6H), 1,50 (s, 3H), 1,61-2,13 (m, 22/3H),
2,40-2,45 (m, 2/3H), 2,96-3,01 (m, 1/3H), 3,47-3,59 (m, 2/3H), 3,88 (s, 1H), 3,90 (s, 2H), 4,16-
4,28 (m, 1H), 4,34 (brs, 1H), 7,04 (d, J=4,5 T'u, 2/3H), 7,06 (d, J=5,0 T'y, 1/3H), 8,13-8,23 (m,
2H).

MS (ESI)macca/zapsn: 319[M+H]*

[0046] 4 Cunres mpem-6yTin-(1R,3s,5S)-3-(3-merokcunupunus-4-mn)- 8-
a3zabumkiio[3.2.1]okran-8-kapOokcunara

Tpem-6ytokcun kanmus (281 wmr, 2,50 mMmoip) noOaBisIM K PacTBOPY mpem-OyTH-
(1R,55)-3-(3-merokcunupunun-4-ui)-8-azadunukio|3.2. 1 Jokran-8-kapbokcunara (398 wmr, 1,25
MMoJb) B mpem-OyTtaHone (4,00 my1) U cMeCh HarpeBaJid ¢ OOPAaTHBIM XOJOIWJIBHUKOM B
TeyeHre 17 yacoB. JTWJAlleTaT W COJIEBOW PACTBOp AOOABISUIM K PEAKIHOHHOW CMeCHU H
OpPTaHMYECKUN CJIOW OTHENSUTH. 3aTeM OPTaHUYeCKUU CJIOW BBICYIIUBAJIM Haa O€3BOIHBIM
cyab(aroM MarHus, (UIBTPOBAIM W KOHIEHTPUPOBAJIM NPU IOHIKEHHOM JaBJICHUU C
MOJIy4€HHEM YKa3aHHOTO B 3aroJIoBKe coennHeHust (385 mr).

'H-SIMP (400 MI', CDCl3)8(ppm): 1,49 (s, 9H), 1,58-2,06 (m, 8H), 3,49-3,56 (m, 1H),
3,90 (s, 3H), 4,24 (brs, 1H), 4,34 (brs, 1H), 7,04 (d, J=5,0 'y, 1H), 8,17-8,19 (m, 2H).

MS (EST)macca/zapsia: 319[M+H]*
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[0047] (5) Cunres  mpem-6ytun-(1R,3s,55)-3-(1-(5-pTopnupumunus-2-wmn)-3-
METOKCUIUIEepUIuH-4-1)-8-a3abunnkio| 3.2. 1 Jokran-8-kapbokcunara

ITocne nobaenenust 10% mammagust Ha yriae (AD, 52,7% Boapnoro, 7,91 r, 3,52 MMob,
npoaykra komnanuu Kawaken Fine Chemicals Co., Ltd.) x pacrBopy mpem-0ytun-(1R,3s,5S)-
3-(3-meTokcunupuanH-4-un)-8-azabuuukiol3.2.1]okran-8-kapdokcunara (11,2 r, 35,2 mmonb) B
ykcycHoi kucnore (100 mi) cmech nepemernnBainu B Tedenue 18 yacos npu 70°C B atmocdepe
Bozopona. PeakuuonHylo cMech ¢uisTpoBanu uepes Celite'™ M OCTATOK MPOMBIBAIIH
stunaneratoM. @DuiabTpaT KOHLEHTPUPOBAJIM TPHU TOHWKEHHOM JnaeieHud. K ocratky
NO0aBNSIM STWIALETAT M TUAPOKCHA HaTpusi (2 H.) W OPraHUYECKUH CJIOH OTHEISUIH.
Opraumdeckuii cioii BeicymmBam ¢ ISOLUTE™ HM-N, ¢bunstpoBany u KOHLEHTPHPOBAIM
npu MOHWXKeHHOM nasneHnH. Ilocne nobaenenus k ocratky N, N-mumermndopmamuna (50,0
mi), 2-xgop-S-¢propnupumununa (CAS Ne 62802-42-0) (5,21 mn, 42,2 mmonb) U kapOoHaTta
kamust (7,29 r, 52,8 mmoub) cMmech nepemenrBaii B Tedenne 40 munayt npu 80°C. Dtunauerar u
COJIEBOH pacTBOpP HOOABISIM K PEAKIMOHHOH CMECH M OpraHMYeCKHH CIIOH OTAEISUIH.
Opranudeckuii CIIOW BBICYIIUBAIA Haj O€3BOOHBIM Cyib(aToM MarHusi, (UIBTPOBAIH H
KOHLIEHTPUPOBAJIA TPU MOHIKEHHOM AaBieHUuH. OCTAaTOK OYHMINAIHM C MOMOIIBI0 KOJOHOYHOH
xpomartorpadun (cmnmukarenb, 10-60% sTunaneTar/n-rentaH) ¢ TMOJyYEeHUEM YKa3aHHOTO B
3aronoBke coenuHenus (9,84 r).

'H-SIMP (400 MI', CDCl3)8(ppm): 1,19-1,30 (m, 3H), 1,46 (s, 9H), 1,46-1,65 (m, 6H),
1,81-1,97 (m, 3H), 2,68 (d, J=14,5 I'u, 1H), 2,71-2,81 (m, 1H), 3,30 (s, 3H), 3,35 (brs, 1H), 4,08-
4,31 (m, 2H), 4,64-4,77 (m, 1H), 5,04-5,18 (m, 1H), 8,13 (s, 2H).

MS (EST)macca/zapsin: 421[M+H]*

[0048] (6) Cuntes mpem-0ytuia-(1R,3s,55)-3-((3S,4R)-1-(5-pTopnupumunun-2-un)-3-
MeTOKCUNUnepuauH-4-mi)-8-azabunnkio| 3.2. 1 Jokran-8-kapbokcuiara

CoenuHeHue mpem-oytun-(1R,3s,5S)-3-(1-(5-propnupumuaun-2-wmn)-3-
MeTOKCcUnunepuauH-4-mn)-8-azabunnkio[3.2. 1 Jokran-8-kapbokcunar (7,00 r, 16,6 Mmoub)
bpakuuonupoBasiu o 100 Mr 3a pa3 ¢ MOMOLIBK CBEPXKPUTUYECKOW SKUIAKOCTHOM
xpomatorpaduu ¢ npumererrneM CHIRALPAK® IC/SFC (3 cm x 25 ¢m) ¢ momompio Daicel
(mompmxkHas daza: COy:meranon (90:10), 120 Gap, 40°C, ckopocts moroka: 100 mu/mMuH.) C
TIOJTyYEHUEM TIPH TIOCTIENYIOIEM 3JTIIOUPOBAHUY YKa3aHHOTO B 3arojioBke coenuHenus (3,02 1) ¢
BpEMEHeM yaeprkaHus 8,45 MUHYTBL

'H-SIMP (400 MI', CDCl3)8(ppm): 1,17-1,29 (m, 3H), 1,46 (s, 9H), 1,46-1,66 (m, 6H),
1,85-1,97 (m, 3H), 2,68 (d, J=15,0 I'y, 1H), 2,75 (td, J=12,9, 3,2 T'u, 1H), 3,30 (s, 3H), 3,35 (brs,
1H), 4,11-4,31 (m, 2H), 4,66-4,76 (m, 1H), 5,10 (dt, J=14,4, 2,6 I'u, 1H), 8,13 (s, 2H).

MS (EST)macca/3apsin: 443[M+Na]*

(YcnoBus ananmsza) CBepXKpUTHUECKAs KHIKOCTHAsh Xpomartorpadusi ¢ MpUMEHEHUEM
CHIRALPAK™ IC-3 (3,0 MM x 50 mm) ¢ momousro Daicel (mopsmxuas dasa: COy:meraHON
(85:15), 40°C, cxopoctb notoka: 1,2 ma/muH., odnapyxenue: UV (254 Hm)).

(PesynbraTel aHanmusa) Bpems yaep:kuBaHHS YKa3aHHOTO B 3aroJIOBKE COEIUHEHUS

cocTaBysuio 1,34 MUHYTBI, U ONITUYECKAst YUCTOTA cocTaBiisia >99% 3. u.
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[0049] @) Cunres (1R,35,55)-3-((3S,4R)-1-(5-propmupumuaus-2-mn)-3-
MeTOKCUNHIepuauH-4-1i)-8-a3zabunnkio[3.2. 1 Joktana

Tpudtopykcycnyro kucnory (5,00 mn, 64,9 mmonp) nobaBnsiu kK mpem-0yTui-
(1R,3s,55)-3-((3S,4R)-1-(5-propnupumuans-2-ui)-3-MeTOKCUNUIIEPUANH-4- 1T)- 8-
azabunmkio[3.2.1]okran-8-kapbokcunary (1,00 r, 2,38 MMoib) M CMeCh MepeMelInBaid B
TedeHre 20 MUHYT IIpU KOMHATHON TeMrepaType. PeakliMOHHYyI0 cMech KOHLIEHTPUPOBAIH MPU
NOHIDKEHHOM AaBJIeHUU. BOMHBIN HACBIIIEHHBIH 2 H. THAPOKCUA HATPHs JOOABISUIN K OCTATKy U
BBIMOJIHSUTM  SKCTPAaKUHiO sTuianeratoM (3 pasza). OObeOUHEHHbIE OpraHHYECKUE CJIOH
BBICYIIMBAJIA HaJ O€3BOAHBIM Cyib(aToM MarHus, (QUIbTPOBAJIM U KOHLEHTPUPOBAIH TPH
MOHMKEHHOM JaBJIEHHUH C MOJIyY€HHEM YKa3aHHOT'O B 3arojioBke coequHeHus (620 mr).

MS (ESI)macca/zapsn: 321[M+H]*

[0050] ITpumep nomydenus S

Cunres (S)-2-6poM-2-LHUKJIONPONIIALETAMUIA
O

&) 4]
/}Lmi {1} D)Lm’u\/A ¥d] o
—_— —_—

[0051] (1) Cunres (S)-3-(2-uuknonponuianeTi)-4-peHnI0Kca3oNuanH-2-0Ha

IMusanonn xnopun (302 mi, 2470 mmoub) nobaisian k terparunpodypany (7000 mi)
npyu KOMHATHOH Temrepatype. Jlo0aBsuin LUKIONPONUIYKCYCHYIO0 kucioty (238 wmu, 2450
MMOJIb) TIPH KOMHATHOH Temriepatype U cMmech oxjaxmanu no 0°C. Ilocne nobGaBnenus mo
KarsM TpusTuiaamuHa (350 mi) Ha npoTspkeHun 10 MuHYT noGasnsnn TpusTHIAMHH (400 M,
obmee konmuecTBo: 5340 MMOJIB) U CMeCh mepeMernnBaa B Tedenue 76 munyt mpu 0°C. 3arem
nocyie 100aBIeHUs K PeaKLIMOHHON cMecH 3a ofuH pa3 (S)-4-¢peHmnokcazonuaun-2-o1a (350 r,
2140 MMOJb) HOMOJHUTENBHO N00ABIsUK 3a oauH pa3 xyopun jutus (109 r, 2570 mmonb).
PeakumoHHYI0 CMecCh NepeMellnBaId B TedeHue 18 4HacoB NMpU KOMHATHON TeMmIeparype, U
3areM nobasisuty stranerat (7000 mn) u Boxny (3500 mut), M cMeCh MepeMeIIHBaId B TCUSHHE
40 MUHYT NIpU KOMHATHOH TeMmrieparype. Opranuyeckuii cjoi OTAENAIN U IPOMbIBAIU BOJHBIM
5% pactBopoMm ruapokapboHara Hatpus (3500 mu) u Bomoit (1750 mur) B 3TOM MOpSiAKe.
[TonyueHHbI!T OpraHUYECKU CJIOW KOHLEHTpUpoBaiu a0 1750 mi. A3€0TpOomHy Mpouenypy
nobasnenus stunanerara (2100 mur) u koHUeHTpUpoBaHus 10 1750 Mt moBTOpsiM 3 pasa, mocie
yero noOasisumn stunanerat (1050 mim) u cmech koHueHTpupoBanu 10 1750 mi. ITonyueHHBIH
KOHIIEHTPAT NepeMelnBaid U A00aBmsu 1o kamisiM x-rentad (1000 mor). TlomyueHHyro
CYCIEH3HUIO MepeMeInnBaId B TeueHre 10 MHHYT M JAONOJHHUTENBHO AOOABISUIN MO KAIULAIM H-
rentad (2500 mu). XKuzpkyro cmech nepeMeInnBajid Ha NPOTSHKEHWM HOYM TPH KOMHATHOM
TeMIlepaType MU 3aTeM JOIOJHUTEIbHO IHepeMelmuBanu B TedeHue 3,5 uaca npu 0°C.
ITonyueHHOE TBEpAOE BEIECTBO (PUIBTPOBAINM C TNPUMEHEHHEM CTEKJISHHOro (uiupTpa U
npombIBaIM dTHianeratoM/s-rentanoM (550 mu cmecu B cootHowmeHnu 1:3). ITomyuennoe

TBEPAOEC BCLICCTBO BBICYIIUBAJIU IPHU MOHUKCHHOM HABJICHUU C IIOJYYCHUEM YKA3aHHOI'O B
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3aronoBke coequHeHus (407 r).

'H-SIMP (400 MT'ti, CDCl3)3(ppm): 0,09-0,24 (m, 2H)0,46-0,58 (m, 2H)1,00-1,13 (m,
1H), 2,74-2,83 (m, 1H), 2,88-2,98 (m, 1H), 4,25-4,32 (m, 1H), 4,70 (t, J=8,83 I'y, 1H), 5,45 (dd,
J=8,83, 3,85 I'y, 1H), 7,28-7,43 (m, 5H).

[0052] (2) Cunres (S)-2-6pom-2-HUKIONpONIIaleTaMuIa

JlobaBnsimu no karsam 1 M auxyopmeraHoBbsiii pacTBop auOytundoptpudnata (500 m,
500 mmoitb) k pactBopy (S)-3-(2-uuknonponunanerui)-4-penunokcasonuaus-2-oxa (100 r, 408
MMOJIb) B nuxyopmerane (1000 mu) Ha mporspkeHnu 40 MUHYT TPU OXJIQXKIEHHH HA JIBAY U
CMech MepeMelnnBaiu B TedeHne 10 MUHYT mpu oxJiakaeHud Ha Jipay. [locne noGaBneHus 1o
kamwsiM N, N-numsonpornuwmstwiamuHa (92 mut, 530 MMOb) Ha TPOTSDKEHHHM 25 MHUHYT INPH
OXJIAKIEHUH Ha JIbJy CMECh NepeMellnBajIl B TeueHre | Jyaca rmpu OXJaKAeHUH Ha JbAy. 3aTeM
PEAKIMOHHYI0 CMECh OXJIAXKIAIH 10 BHYTpeHHEH Temmepatypsl -72°C Ha OaHe U3 Cyxoro jibia u
staHoyia. 3arem nobasysin N-Opomcykumuumun (80 r, 448 mMMOJb) 3a OOUH pa3 W CMECh
nepemMelnuBaiyd B TedeHue | uwaca m 20 MmHYT Ha OaHe W3 CyXxoro Jjpaa u 3taHona. Ilocie
nobasnenus 28-30% Bonnoro ammuaka (800 mut, 6390 mmonb) u Terparuapodypana (1000 mu)
CMeCh IepeMeIlnBaId B T€YCHHE 2 HacoB Ha BOAsHOH OaHe. OpraHnveckuil CIOW W BOIHBIH
CJION pa3feNsiii M BOIHBIN CIIOH 3KCTparupoBaiu 3 pasza stmianeraroM (500 mun). ITomyueHHbli
OpraHMYeCKUN CJIONW KOHLEHTPHUPOBAIU NPU MOHWKEHHOM JAaBJIEHUM U IOJYYEHHBIN OCTaTOK
OUYHIIANIN C TTOMOIIBIO KOJIOHOYHOM Xpomarorpaduu Ha cunukarene (4 kr cumkarens, 30-40%
STUNALIETAT/H-TenTaH) ¢ mojydeHueM 132 r HeouumenHoro mnpoxaykta. Ilocne moOamneHus
mpem-oytunmerunosoro s>dupa (1440 M) K NOTYYEHHOMY HEOUMIIEHHOMY IPONYKTY H
nepeMelnBanus B TedeHue 1 udaca mpu 50°C ¢ 1enbl0 pacTBOPEHUs CMECh JOMOJHUTENIBHO
nepeMelIMBald B TeueHUe | CyTOK INpu KOMHAaTHOH Temnepatype. IlomyueHHoe TBepaoe
BEIIECTBO (PHIBTPOBAIN U MPOMBIBAIH Mpent-Oy THiIMeTHIOBEIM 3¢ upom (200 mir). @unbTpar u
MPOMBIBOYHBIA PACTBOP OObeAuHsUH, no0aBmsan stunanerat (700 mil) ¥ aKTUBUPOBAHHBIH
yronb (SEISEI SHIRASAGI, 26 r) u cmech mnepeMemmBany B TedeHue 30 MHHYT TMpU
KOMHATHOH TeMrepatype. AKTHBHPOBAHHBIN yroib YA nyTeM duasrparun sepes Celite® u
AKTUBUPOBAHHBINA yroJib MpoMbIBasu stuianeraroM (700 mi). ITocne odbvenunenus puinbrpara u
IIPOMBIBOYHOI'O PAacTBOPa CMECh KOHLIGHTPUPOBAIIN MPU MOHUKEHHOM JIaBJIEHUH C MOJTy4YeHUEeM
YKa3aHHOTO B 3arojioBke coenunenus (97,1 r, conep:xanue 65,9%).

'"H-SIMP (400 MI';, CDCl3)8(ppm): 0,40-0,52 (m, 1H), 0,63-0,73 (m, 1H), 0,77-0,86 (m,
1H), 0,86-0,97 (m, 1H), 1,41-1,50 (m, 1H), 3,59-3,83 (m, 1H), 5,34-5,71 (m, 1H), 5,94-6,30 (m,
1H).

MS (ESI)macca/zapsn: 180[M+H]*

(YcnoBust ananusa) Xpomarorpadust ¢ mpumenennem CHIRALPAK ™ 1A (0,46 cm x 25
cM x 2) ¢ momompro Daicel (momsmxHas ¢asa: stanom u-rekcan (10:90), 40°C, ckopocThb
noroka: 0,8 mu/muH., o6Hapyxkenue: UV (210 HM)).

(PesynbraTel ananmsa) Bpemst ynepkaHMs YKa3aHHOTO B 3arojlOBKE COEIMHEHUS
COCTaBJIsLIO 24,5 MUHYTBHI.

[0053] ITpumep 1
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Cunres  (R)-2-umknmonpormn-2-((1R,3S,55)-3-((3S,4R)-1-(5-propmmpumuaia-2-wn)-3-

METOKCHUIHUITePUANH-4-11)-8-a3a0unukio[3.2. 1 JokraH-8-mn)aneramuna

A
\ N
H \\‘

[Tocne nobasnenus 2-6pom-2-muknonponuianeramuna (433 mr, 2,43 Mmonb), kapOoHaTa
uesust (793 wmr, 2,43 mmonb) u okcuna cepedpa (564 mr, 2,43 mmodb) k pacteopy (1R,3S,5S)-3-
((3S.4R)-1-(5-proprupumMuarH-2-11)-3-MeTOKCUITUNIEPUIUH-4-11)-8-a3a0unimkiio[ 3.2. 1 JoktaHa
(260 wmr, 0,811 mmounb) B aneronurpuie (4,00 mi) cmech nepemernnBanu B TeueHue 40 dacos
IIPU KOMHATHOM Temneparype. PeakiMOHHYIO0 CMeCh OUHIIANN C TOMOLIBIO NPSIMOY KOJIOHOYHOU
xpomarorpaduu (cunukarens, 20% meraHon/sTunanerar). I1oay4eHHbIH NPOAYKT PacTBOPSIIH B
meranose (10 M) i moxasamu B a Waters Porapak Rxn™™ CX (x18a kaprpmmxa 1o 2 r). Kaxmyro
TBEepAYI0 (asy mpoMbiBamu MeTaHOJIOM (20 M), M 3aTeM KaKObld MPOAYKT SIFOHUPOBAIH
aMMHakoM (2 MONB/I  MeTaHONbHBIA pacTtBop, 20 M), W 3Jr0arbl OOBENMHSIA |
KOHLIIGHTPUPOBAIA TIPU TIOHIDKEHHOM JaBieHuu. (OCTaTOK pacTBOPsUIM B METaHONE W
($pakIMOHUPOBAM C TIOMOIIBKD  CBEPXKPUTUYECKOH JKHIKOCTHOM xpomarorpaguu ¢
npumenernem CHIRALPAK™ (OD-H/SFC (2 cm x 25 cm) ¢ momousio Daicel (moasuskHas
daza: CO,:meranon (85:15), 120 Gap, 40°C, ckopoctb noroka: 70 mi/mun.), mpu 10 Mr/500 Mk
(MeTaHOT) Ha LIMKJI C MTOJIy4eHUEM COEAMHEHUs C BpeMeHeM yaepxkaHus 6,41 munytsl (120 mr) B
BUAE€ OSHAHTHOMEpHOH cmecu. IlonmydeHHOe coeoMHEHHE pacTBOPSUIM B METaHONE W
($pakUMOHMPOBAIM C TIOMOIIBIO CBEPXKPUTUYECKOH JKHIOKOCTHOH xpomarorpadpuu ¢
npumerernem CHIRALPAK ™ (IG/SFC (2 cm x 25 ¢m) ¢ momomsio Daicel (nmoxsmkaast dasa:
COq:meranon (75:25), 120 6ap, 40°C, ckopocts motoka: 70 mu/muH.) npu 13 mr/500 mkn
(MeTaHOJ) HAa LHUKJ C TOJYYEHHEM COEAMHEHUs, COCTOSIIEr0 B OCHOBHOM M3 BIIOCIEICTBUH
SIIOMPYIOLIETOCS KOMIIOHEHTa, ¢ BpeMeHeM yaep:xkanus 9,11 muuytol (75 wmr). ITonyuenHoe
COEMHEHUE PACTBOPSUIM B METaHOJEe U (PPaKLIMOHMPOBAIH C IMOMOINBI CBEPXKPUTHYECKON
KUIKOCTHOH xpomatorpaduu ¢ npumenerneM CHIRALPAK™ (IG/SFC (2 cm x 25 cm) ¢
nomorneto Daicel (mogsmwkHas daza: COz:meranon (75:25), 120 6ap, 40°C, ckopocts nmotoka: 70
wi/MuH.) ipu 4 mr/100 Mkn (METaHOJ) Ha LMKJ C TOJYYEHHEM COENUHEHHs, COCTOSIIETO B
OCHOBHOM H3 BIIOCJIEACTBUHM 3JIIOMPYIOLIErocss KOMIIOHEHTa, C BpEMEHeM yaep:xkaHus 7,52
MuHYTHl (52 wmr). IlonydeHHOE COenMHEHHE PACTBOPSIIM B METaHOJIE U (PaKIMOHHPOBAIH C
TIOMOIIBI0 CBEPXKPUTHUECKO JKIIKOCTHOH xpomarorpaduu ¢ npumenennem CHIRALPAK™
(IG/SFC (2 cm x 25 cm) ¢ nomombio Daicel (mogsmxnas dasza: COz:meranon (75:25), 120 Gap,
40°C, ckopocth moroka: 70 mi/muH.) npu 7 mr/500 Mka (METaHON) HA LUKJ C MOJYYEHHUEM
YKa3aHHOTO B 3arojIOBKE COEIMHEHUs, COCTOSIIEr0 B OCHOBHOM U3 BIIOCJIEACTBUU

3IIOMPYIOLIETroCst KOMIIOHEHTA, C BpeMeHeM yaep kanus 7,18 munytsl (31,3 mr).
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'H-SIMP (400 MI';, CDCl3)8(ppm): 0,28-0,37 (m, 1H), 0,45-0,52 (m, 1H), 0,53-0,58 (m,
1H), 0,60-0,68 (m, 1H), 0,78 (dd, J=8,8, 4,3 I'u, 1H), 1,20-1,27 (m, 2H), 1,32-1,45 (m, 2H),
1,46-1,52 (m, 2H), 1,59-1,65 (m, 3H), 1,70-1,80 (m, 2H), 1,81-1,88 (m, 1H), 2,08 (d, J=9,1 Iy,
1H), 2,68 (dd, J=14,3, 1,1 I'u, 1H), 2,75 (td, J=12,8, 2,9 I'u, 1H), 3,21-3,24 (m, 1H), 3,30 (s,
3H), 3,36 (brs, 1H), 3,86-3,91 (m, 1H), 4,65-4,76 (m, 1H), 5,10 (dt, J=14,2, 2,4 'y, 1H), 5,14-
5,24 (m, 1H), 6,92-7,02 (m, 1H), 8,14 (s, 2H).

MS (ESI)macca/3apsin: 418[M+H]*

(YcnoBust ananusa) Xpomarorpadust ¢ npumenenneM CHIRALPAK ™ TA (0,46 cm x 15
cMm) ¢ nomouibto Daicel (monBmwkHas ¢aza: sranom.rekcan (20:80), 40°C, ckopocTs motoka: 1
MJI/MuH., oOHapyxkenue: UV (254 um)).

(PesynbraTel aHanusa) Bpemsi ynep)kMBaHHsS YKAa3aHHOTO B 3aroJIOBKE COCOMHEHUS
coctaBysuio 4,91 MUHYTHI, U ONITUYECKAst YUCTOTA COCTaBIsa > 99% 5. u.

[0054] ITonyuenne moHokpucraiia (R)-2-uuknonponmn-2-((1R,35,55)-3-((3S,4R)-1-(5-
b TopnupUMHINH-2-1T)-3-METOKCUNHITEpUINH-4-111)-8-a3abunnkio[ 3.2. 1 JokTaH-8-
WT)arneraMuzia U KpUCTauiorpapuueckuii aHain3 ¢ MOMOLIBIO PEHTTEHOBCKUX JIy4en

VYka3zaHHOE B 3arojIOBKE COEAMHEHHE, MoyueHHoe B mpumMepe 1 (2,97 mr), pacTBopsuiu B
meranone (1 mu). Ilocne momemenuss SO0 Mk pacTBopa BO (DJIAKOH KPBIIIKY OCTOPOYKHO
3akpbBain (croco® BemapuBaHusi pactBoputens). Yepes 1 nenp Bo (nakoHe momydanu
MOHOKPHCTAJIT YKa3aHHOTO B 3aroJIoBKe coenuHeHus. [1onyueHHbIil MOHOKPUCTAIUT TIOABEPTaIIH
KpUCTAIOrpaduyeckoMy aHaJIM3y C TIOMOIIBI0 PEHTICHOBCKUX JIydell NpU CIeRyIOIIUX
yCIOBHUAX. PEHTreHOBCKask KPUCTAIMUECKash CTPYKTYpa YKa3aHHOIO B 3arojIOBKE COEIMHEHUS
nokasaHa Ha ¢ur. 1.

Ananmuruaeckuii npudop: XtaLAB PRO P200 MMOO7HF (Rigaku, Anonwus)

ITporpammuoe obecnieuenue: CrysAlisPro (Rigaku Oxford Diffraction).

Pentrenosckoe wu3nydenue: MonoxpomatuszupoBaHHoe Cu-Ko ¢  MHOrocjaoiHbIM
3epkajiom (40 B/30 MA).

Usmepenue: ciocob kosedaHuit ocH o.

JlnuHa kaMepel: 35 MM.

Temneparypa usmepenus: -170°C.

[0055] CornacHo IUPAC (R)-2-mmuknonporun-2-((1R,3S,5S)-3-((3S,4R)-1-(5-
bTopnHpUMHINH-2-1T)-3-MEeTOKCUNHIEepUINH-4-11)-8-a3abuunkio[ 3.2. 1 JokTan-8-

win)aleraMus, CHHTE3UPOBaHHbII B mpumepe |, HaspBaercss (2R)-2-umknonpomnmn-2-

{(1R,3S,55)-3-[(3S.,4R)-1-(5-propnupumMuarH-2-1i)-3-MeTOKCUTTUTIEPUTUH-4- 1T |- 8-
a3a0uKIo[3.2. 1 |okTaH-8- 11 } aleTaMUIOM.

[0056] ITpumep 2

Cunres (R)-2-((1R,38S,55)-3-((3S,4R)-1-(5-¢propriupumuaun-2-ui)-3-

METOKCUIHITEepUINH-4-111)-8-a3abunnkio| 3.2. 1 Jokran-8-ni)-3-merunOyraHamuna
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ITocne nobasnenusi (R)-2-6pom-3-merundyranamuna (326 mr, 1,81 mmoins), kapOoHaTa
uesust (590 mr, 1,81 mmonb) u okcuna cepedpa (419 mr, 1,81 mmons) k pactBopy (1R,3s,55)-3-
((3S,4R)-1-(5-proprupumMuarH-2-11)-3-MeTOKCUITUIIEPUINH-4-11)-8-a3a0uniukiio[ 3.2. 1 JoktaHa
(290 wmr, 0,905 mmounb) B aueronurpmie (8,00 mi) cmech nepemernnBaiu B TeueHue 40 dacos
IPU KOMHATHOH TeMriepatype. PeakimoHHYI0 cMech (PMIIbTPOBAIM Yepe3 CUITHKArellb H OCTATOK
npombiBa 20% MeTtaHoiIOM/3THIaneTaToM. PUIBTPAT KOHLEHTPUPOBAN TPU MOHMKEHHOM
nasiennn. OCTaTOK pacTBOPsIM B MeTaHoje (5 mut) u nmonaeainun B Waters Porapak Rxn™ CX
(maptus 4 r). TBepayro a3y npomsiBaiu MeTaHosioM (40 M), U 3aTE€M MPONYKT SIFOHPOBAIN
aMMHaKOM (2 H. METaHOJIbHBINA pacTBOp, 40 MiI), U 3F0AT KOHUEHTPHUPOBAIN MPHU MMOHWKEHHOM
nasneHnH. OcCTaToKk (PaKIUOHUPOBAIM C TIOMOLIBIEO CBEPXKPHTHUECKOH IKUAKOCTHON
xpomarorpaduu ¢ npumenernem CHIRALPAK ™ (IG/SFC (2 cM x 25 cm) ¢ momorpio Daicel
(momBwxkHas ¢aza: CO,:meranon (80:20), 120 Hap, 40°C, ckopocTh noToka: 70 Mi/MuH.) Tipu 5
MI Ha LIMKJ C MOJYYEHHUEM YKa3aHHOIO B 3arOJIOBKE COECIMHEHMs C BpeMeHeM yaep:xkanus 4,41
MUHYTHI (154 mr).

'H-SIMP (400 MI'r, CDCl3)8(ppm): 0,95 (d, J=6,8 ', 3H), 1,02 (d, J=6,8 'y, 3H), 1,15-
1,56 (m, 8H), 1,75 (td, J=10,8, 6,1 I', 3H), 1,86-2,10 (m, 2H), 2,67 (d, J=13,1 'y, 1H), 2,75 (td,
J=12,9, 3,2 'y, 1H), 2,95 (d, J=4,1 I'y, 1H), 3,19-3,27 (m, 1H), 3,30 (s, 3H), 3,33-3,46 (m, 2H),
4,70 (dt, J=13,3, 2,2 ', 1H), 5,06-5,16 (m, 1H), 5,30-5,36 (m, 1H), 6,79 (brd, J=5,0 I'y, 1H),
8,14 (s, 2H).

MS (EST)macca/zapsn: 421[M+H]*

[0057] ITpumep 3

Cuntes (R)-2-((1R,3S,55)-3-((35,4R)- 1-(5-xnopnupuMuauH-2-11)-3-3TOKCUTTHITEPH I H-
4-un)-8-a3abunmkiio[3.2. 1 JokraH-8-1)-2-UUKIONPOIIIAleTAMI 1A i
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[0058] (1) Cunres mpem-0ytun-(1R,3s,55)-3-((35,4R)-3-merokcununepunus-4-mi)-8-
azabumkio[3.2.1]okran-8-kapOokcunara nony(2S,3S)-2,3-6uc((4-

METHJIOEH30MIT)OKCH )CyKLIMHATA
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Cwmech ykcycHoM kucnotsl (160 M) ¢ mpem-0ytun-(1R,3s,5S)-3-(3-meTokcunupuaun-4-
w)-8-a3zadburukio| 3.2. 1 ]Jokran-8-kapookcunarom (20 r, 62,8 mmonb) u 10% nanmaauem Ha yrie
(tunn AD, npubnmsurensHo 50% Boxubli, 6 1, mpoaykT komnanuu Kawaken Fine Chemicals
Co., Ltd.) nepememnBanu Ha npotskeHnu Houl nipu 70°C B atmocdepe Bonopona. ITannanuit
Ha yrie yaaasui GuibTpauueil, 1 npombsiBagu MetaHonoM (10-kpaTHblil 0ObeM), U GuIbTpaT
KOHLIEHTPUPOBaIM B mpubnusutenbHo 2 pasa. [locne noGaenenwst msonpomnmnanerara (15-
KpaTHbIll 00beM) M H-renTaHa (3-KpaTHbI 00BEM) K IIOJY4EHHOMY KOHLIEHTPATy CMeECh
npoMbiBasid 48% BOIHBIM PacTBOPOM Tuapokcuna Hatpus (54,7 mi). 3aTeM mocie n00aBJIeHMsI
n-rentada (100 mu) u mpombiBaHus BOAOH (S-KpaTHbIE 00BEM) €€ KOHLEHTPHPOBAIH B
npUOJIM3UTENILHO 5 pa3. A3e0TPOIHYI MPOoLenypy Ao0aBjIeHHs U30MponuianerarTa (S-KpaTHbIi
00BeM) K TIOJYYEHHOMY KOHLIEHTPATy W KOHLEHTPHUPOBAHUS B NPUOIU3UTENBHO S5 pas
MOBTOPSUTH ABAXKABI ¢ mojydeHuem mpem-oytun-(1R,3s,5S)-3-(3-merokcununepunus-4-mn)-8-
azabuumkio[3.2.1]okran-8-kapbokcunara (15,1 r) B BUIE H30MPONMIALIETATHOTO PACTBOPA.

ITocne nobGasnenus (-)-mau-nmapa-tonyomn-L-BuHHONW kucnotsl (2,70 1, 6,98 Mmonp) K
pacTBopy MOJIy4€HHOTO mpem-0yTun-(1R,3s,5S)-3-(3-meroxkcununepuaa-4-ui)- 8-
azabuimkio[3.2.1]okran-8-kapbokcunara (7,55 r, 23,3 mmonb) u (+)-nunusanow-D-BUHHON
kuciotsl (1,85 1, 5,82 mMmonp) B m3zonpommnanerare (151 mi), aneronutpuine (30,2 miu) u
metaHone (38 MiI) cMech mepeMelInBaii B T€UEHHE 3 CYTOK IPU KOMHATHOH Temreparype ¢
NIOJIy4€HHEM TBEPJIOTO BELIECTBA.

ITonyueHHOE TBEepAOe BEINECTBO (UIBTPOBATM M 3aT€M IPOMBIBATH CMEIIAHHBIM
pactBopoM wu3omponmianerata u aneroHurpmia (9/1). IlonmydeHHBI HCXOOHBIA pPacTBOP
KoHIeHTpupoBaiu B 10 pa3s u nodasnsin nzonponuianeraT (10-kpaTHbI 00beM), BOIHBINA S5 H.
pacTBOp ruzapokcuzaa Hatpusi (4,65 mn, 23,269 mmonb) u Boay (4-kpatHbiii 0oObem). Ilocne
yIaJeHuss BOIHOTO CJIOS €ro mMpOMbIBAIM BOmOi (4-kpaTHbii o0bem). 3arem mocie
KOHLIEHTPUPOBaHMUS B NpUOIM3UTENbHO S5 pa3 ngobasisum nsonpomnmianerat (10-kpaTHbIHA
00BbEM) U MPOBOIMIIN a3€OTPOMHYIO JUCTHIUISILIMIO B IPUOIU3UTENBHO 5 pas, nodaBisuiu (+)-1u-
napa-tonyoui-D-sunHy0 kucioty (3,15 r, 8,144 mmonb B pactBop (+)-nunusanowni-D-BuHHON
kucnotel (1,852 r, 5,817 mmonb) B Mmeranose (38 wmu), aueronutpmie (30,2 mi) wu
uzonpomnwianerare (151 miu) U cMech mepemMelnnuBaiyd Ha MPOTSHDKEHUH HOYM NMPH KOMHATHOM
Temneparype. 3atem nobaBisun coenuHeHus (+)-gu-napa-toiayoms-D-sunHON kuciots! (0,05
skBUBaeHTa) u uzonpomnmianerar (10-kpaTHbiii 00beM). OO0Iee KOJIMUECTBO M3BJIEKAIN MyTEM
KOHLIEHTPUPOBAHUSI, HEHTPAIN3ALMH THAPOKCUIOM HATPHsI U MPOMBIBAHHUS OYHMIICHHON BOOM,
3areM nobammsn (+)-au-napa-ronyousi-D-suaHyr0 kucnoty (3,15 r, 8,144 mmonb) B pacTBop
(+)-munuBanonn-D-punHol  kucnotel (0,2 skBHBaieHTa) B wu3ompomwtanerare (151 ),
anerorutpuie (30,2 mu) 1 Metarose (38 Mir) 1 CMeCh IEPEMELINBAIIN Ha TPOTSDKEHUH HOUH TIPH
KoMHaTHOW Ttemmepatype. CoemuHenue (+)-nu-napa-tonmyomn-D-Bunnoi kucnotsl (0,05
SKBHBAJICHTA) JOOABIISUTN K PEAKIIMOHHON CMECH M CMeCh NePEeMEINBaJIH B TeUeHUE 4 4acoB MpHU
KOMHaTHOW Temmepatype. JloOasisimu coenuHeHus (+)-au-napa-Tonyomn-D-BUHHOM KHCIIOTHI
(0,025 sxBuBanenTa) u usonponunanerara (10-kpaTHbiii 00bEM) K PEAKIIHOHHONH CMECH U CMECh

nepeMeIInBali Ha MPOTSDKEHWH HOYM IpU KOMHATHOW Temmeparype. OOmiee KOJUYECTBO
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U3BJIEKAIN MyTEM KOHLIEHTPUPOBAHMS, HEHTpANN3aLMN THAPOKCHIOM HATPHUSl M MPOMBIBAHUS
OYMINEHHOH BOAOH, nobasnsm (+)-au-napa-ronyomn-D-sunnyro kucnoty (3,15 r, 8,14 Mmonb)
K pactBopy (+)-munuBanomi-D-suHHOM kuciaoTel (0,2 3xBuBaNieHT) B u3onponmianerare (151
mi), aueroHutpmie (30,2 mi) u meraHosne (38 Mi) U CMeCh IepeMelINBalId Ha MPOTSKEHUH
HOYM NPH KOMHATHOHW TemrepaType. 3atem nodasisiian uzonponunanerar (10-kpaTHbiil 00bem).
Uepes 7 dYacoB TOJNyYeHHOE TBEPAOE BELIECTBO OT(PHUIBTPOBBIBAIM U  NPOMBIBAIH
U30TMPOIUIIALIETATOM C TIOJYYEHHUEM YKa3aHHOTO B 3aroyioBke coenuHenwus (3,45 r).

(Ycnoust ananusa) Xpomarorpadust ¢ npumenenneM CHIRALPAK ™ TA (0,46 cm x 25
cMm) ¢ nomoursto Daicel (mopsrkHas (asa: staHom H-rexkcaH (20:80), 40°C, ckopoCTh MOTOKA!
1,0 mu/muH., obHapyskenue: UV (254 um)).

(PesynbraTel ananmmza) Bpemst ynepikaHMs YKa3aHHOTO B 3arojlOBKE COEIHHEHUS
COCTaBJsUIO 8,52 MUHYTHI, U ONITUYECKAst YUCTOTA cocTaiisiia 99,2% 3. u.

[0059] (2) Cunte3s mpem-OyTun-(1R,3s,5S)-3-((3S,4R)-1-(5-xnopnupumMuauH-2-mn)-3-
METOKCUITHITepHINH-4-11)-8-a3abuunkio| 3.2. 1 Jokran-8-kapbokcuiara

N, N-Tumerundopmamun (10 mi), cogepxramuii 2,5-guxnoprupumuans (288 mr, 1,93
MMOJIb), mpem-0yTun-(1R,3s,55)-3-((3S,4R)-3-meTokcununepuana-4-mn)-8-
azabuimkiio[3.2.1]okran-8-kapOokcunara nony(2S,3S)-2,3-6uc((4-
metrnOeH30mn)okcu)cykuuHat (500 mr, 0,966 mmornb) u kapooHat kanus (267 mr, 1,93 MmMoub)
nepememnBaiu B TeueHue 24 gacos mpu 80°C. PeakIMOHHYIO CMeCh OXJIXKIAAIU 10 KOMHATHOM
TEMIepaTypbl, U 3aTeM NOOAaBJISAIN BOAY, M BBINOJHAIM 3KCTPAKLUIO 3 pasa 3THIIALETATOM.
Opranndecknii cioii cobupanu W KOHLUEHTpUpoBajH. IloMydeHHBIM OCTATOK OdYMINATU C
MIOMOIIBIO KOJIOHOYHOM Xpomartorpaduu (cunukarenb, 10-100% sTunanerar/m-rentaH) c
NOJIyY€HHEM YKA3aHHOTO B 3aroJIoBKe coenuHeHus (368 mr).

'H-SIMP (400 MI'n, CDCl3)8(ppm): 1,24-1,27 (m, 2H), 1,41-1,49 (m, 2H), 1,46 (s, 9H),
1,61 (brs, 4H), 1,82-1,98 (m, 4H), 2,68 (d, J=14,04 T'u, 1H), 2,75 (td, J=12,91, 3,17 I'u, 1H),
3,30 (s, 3H), 3,36 (brs, 1H), 4,11-4,32 (m, 2H), 4,68-4,80 (m, 1H), 5,12 (dt, J=14,27, 2,61 I'ny,
1H), 8,16 (s, 2H).

[0060] (3) Cunres mpem-0ytun-(1R,3s,55)-3-((3S,4R)-1-(5-xnopnupumunus-2-ui)-3-
rHApOKCUNHNEpuauH-4-ui)-8-a3adbunmkio|3.2. 1 Jokran-8-kapOokcunarta

Cwmech mpem-0ytun-(1R,3s,55)-3-((35,4R)- 1-(5-xnoprupumuaus-2-un)-3-
MeTOKCHIHITepUanH-4-11)-8-a3a0unukio[3.2. 1 Jokran-8-kapbokcunara (300 mr, 0,687 Mmob) U
48% OpOMHUCTOBOIOPOJHONW KHUCIOTHI (5 Mi) mepememnBaid B TedueHHe 20 MHHYT TIpHU
KOMHAaTHON TemrepaType M 3aTeM HarpeBaiu B TeueHue 2,5 yaca npu 100°C. 3arem ee
nepeMeInuBad  Ha TMPOTSDKEHWH HOYM TPH  KOMHATHOH TeMmepaType W MOJYYEHHYIO
PEAKLMOHHYIO CMECh KOHIIEHTPUPOBAJIH MPHU MOHWKEHHOM AaBiieHHH. K NMOJy4eHHOMY OCTaTKy
nobasysutn Terparuapodypan (10 M) W BOIOHBIM HACBHIMEHHBIM PacTBOpP THUAPOKapOOHATa
HATpUsl U 3aTeM n00aBisiu au-mpem-Oyrunaukapoonar (165 mr, 0,755 MMoib) pu KOMHATHOM
temneparype. [locne moareep:kneHust 3aBepuieHus peakuuu ¢ nomombio UPLC nobasisiiu
STUJIALETAT U BOAY M OTAEISUIM OPraHUYeCKUN CJIOH. BOMHBIN CIIOH CHOBa 3KCTparupoOBad

OTHJIALCTATOM, U O6B€I[HH$IJIH C paHEC MOJIYYCHHbIM OPTaHUYCCKUM CJIOEM, U BBICYIIUBAJIN HAJ
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0e3BOAHBIM CyJNb(aTOM HATPUsS, M 3aTEM KOHLEHTPHUPOBAJIU IPH IOHMKEHHOM [aBJICHUH.
ITonyueHHBII OCTAaTOK MPOMBIBAIM CMEIIaHHBIM pacTBopuTeneM 10% sTunaunerar/s-renta c
NOJIy4€HHEM YKa3aHHOTO B 3aroJIOBKE coeuHeHus (226 mr).

'"H-SIMP (400 MI', CDCl3)8(ppm): 1,28-1,34 (m, 2H), 1,46 (s, 9H), 1,59-1,72 (m, 6H),
1,75-1,97 (m, 4H), 2,70-2,83 (m, 1H), 2,91 (dd, J=14,04, 0,91 I'y, 1H), 3,97-4,03 (m, 1H), 4,09-
4,34 (m, 2H), 4,68-4,79 (m, 1H), 4,81-491 (m, 1H), 8,18 (s, 2H).MS (ESI)macca/3apsn:
423[M+H]*

[0061] (4) Cunres mpem-0ytun-(1R,3s,55)-3-((3S,4R)- 1-(5-xnopnupumuaus-2-ui)-3-
sToKcUnUnepuaruH-4-mn)-8-azabunmkio[3.2. 1 JokraH-8-kapOokcunaTa

Tunpun Hatpust (60%, nucneprupoBaHHbIA B kuakoM napadune, 7,09 mr, 0,177 Mmonb)
nobasysm Kk pacteopy mpem-0ytun-(1R,3s,5S)-3-((3S,4R)-1-(5-xopnupuMuinH-2-1mi)-3-
rHAPOKCUNHIEpUuauH-4-1i)-8-a3abunmkio[3.2. 1 Jokran-8-kapbokcunara (50 mr, 0,118 mMmorb) B
N, N-gumernndopmamune (1 M) npu oxyakaeHuH Ha jibay. Ilocae nepeMernnBanus B TEUCHUE
30 munyT nobasmsum stumiioaun (0,019 mu, 0,236 MMONB) 1 CMECh MEPEMELIHBAIIN B TEUCHUE
16 dacoB mpu komHaTHOH Temmeparype. Ilocme poGaBneHMs BOABI M ATHIALETATA K
PEaKLIMOHHON CMECH OPTaHUYECKUI CJIOW OTAESUIM U KOHLEHTpupoBann. IlonydeHHbIl oCcTaToOK
OYHINAJIN C MTOMOIIBI0 KOJIOHOYHON Xpomarorpaduu (cunukarens, 1-20% s>Tunanerat/n-renTtaH)
C TOJIyYeHHEM YKa3aHHOTO B 3arojIoBKe COeqUHEHUs (42,5 mr).

MS (ESI)macca/zapsn: 451[M+H]*

[0062] (5) Cunres (R)-2-((1R,3S5,5S)-3-((3S.,4R)-1-(5-xnopnupumMuauH-2-mi)-3-
STOKCUTTHNEePUANH-4-11)-8-a3abunmkino[3.2. 1 JokraH-8-ui)-2-HUKJIonponiIaleTaMuIa

ITocne obpaborku mpem-6yTun-(1R,3s,55)-3-((35,4R)-1-(5-xnopnupumuaus-2-un)-3-
STOKCUNUTNIepUANH-4-1)-8-a3a0uimkio[3.2. 1 ]Jokran-8-kapbokcunara (42,5 mr, 0,094 mmosb)
TpupTopykcycHoit kucimoroir (1 wmi) B TeyeHme 30 MHUHYT CMeChb KOHLIEHTPHUPOBAJIM.
Tosy4eHHbIH OCTATOK PACTBOPAIM B MeTaHOJIe i moxasamu B Waters Porapak Rxn' " CX (0,4 ).
Teepayro a3y mpoMbiBajiu METaHOJOM (O MIT), M 3aT€M MPOAYKT AJIFOUPOBAIH aMMHAKOM (2
MOJIB/J METAHOJIbHBIA PacTBOP, 6 MIJT), M 3JIF0AT KOHLEHTPUPOBAIH MPU MOHWKEHHOM JaBJICHUH.
Cwmech nonyueHHoro octatka (S)-2-0pom-2-mukjonponuianeramuna (51,6 mr, 0,188 mmous),
MOJIY4€HHOT'O C TIOMOIIBIO TOH K€ MPOLEAYPHI, YTO U B IPUMEpE MOJMyYeHHs 5, KapOOoHATa Kajius
(26,0 mr, 0,188 mmonb) U aneroHuTpmia (2 MII) MepeMeInuBajn B TedeHHe 17 CyTOK IpH
KOMHATHOMH Temrieparype. PeakiimoHHy0 cMech (PMIIBTPOBAJIH C IPUMEHEHHEM alleTOHUTpuia (3
MJT) U TIOJTy4€HHBIH (puibTpaT GpakMOHHUPOBAIH C MTOMOIIBIO CBEPXKPUTHYECKON JKUAKOCTHON
xpomatorpaduu ¢ npumenernem CHIRALPAK® (IA/SFC (3 em x 25 c¢m) ¢ momousko Daicel
(momemkHas daza: COy:meranon (75:25), 120 6ap, 40°C, ckopocts moroka: 100 mu/mMuH.) npu
500 MKJI Ha LMKJI C TIOyY€HHEM YKAa3aHHOTO B 3aTOJIOBKE COCIMHEHUS C BPEMEHEM yIep KaHHs
7,55 munyThI (22,2 Mr).

'H-SIMP (400 MI';, CDCl3)8(ppm): 0,26-0,38 (m, 1H), 0,40-0,58 (m, 2H), 0,59-0,68 (m,
1H), 0,71-0,83 (m, 1H), 0,98-1,92 (m, 12H), 1,04 (t, J=7,02 I', 3H), 2,07 (brd, J=9,06 'y, 1H),
2,61-2,81 (m, 2H), 3,13-3,30 (m, 2H), 3,45 (brs, 1H), 3,61-3,75 (m, 1H), 3,84-3,92 (m, 1H),
4,66-4,76 (m, 1H), 4,93-5,11 (m, 1H), 5,17-5,32 (m, 1H), 6,90-7,03 (m, 1H), 8,16 (s, 2H).
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MS (ESI)macca/3apsn: 448[M+H]*

(YcnoBus ananmsza) CBepxXKpUTHUECKas! KMIKOCTHash Xpomarorpadusi ¢ MpUMEHEHHEM
CHIRALPAK™ TA-3 (0,46 cm x 25 cm) ¢ momomsro Daicel (mopsmknas dasa: CO,:metaHON
(80:20), 40°C, ckopoctb noroka: 1,2 mi/muH., oOHapysxkenue: UV (257 um)).

(PesynbraTel aHanusa) Bpems ynaep:kuBaHHS YKa3aHHOTO B 3aroJIOBKE€ COEIUHEHUS
COCTaBJISIO 2,19 MUHYTBI, U ONITHYECKAsl YMUCTOTA COCTaBIsIa > 99,9% 5. u.

[0063] [Tonyuenue MOHOKpHUCTAJIIA (R)-2-((1R,3S,5S)-3-((3S,4R)-1-(5-
XJIOPITUPUMHUAUH-2-11)-3-3TOKCUITUTIEpUANH-4-11)-8-a3a0unukio[3.2. 1 JokraH-8-mi)-2-
LUKJIONPONUJIALIETAMIIA U KPUCTAIOrpaQUISCKUN aHATN3 C TOMOIIBIO PEHTI€HOBCKHX JIy4eit

VYka3zaHHOE B 3aroJIOBKE COEAMHEHUE, noyueHHoe B mpumepe 3 (1,37 mr), pacTBopsuu B
aneronutpmwie (600 wmxi). ITocnme nomemenuss 200 MK pacTBopa BO (PJIAKOH KPBIIIKY
OCTOPOXKHO 3akpbiBaid (croco0 BeimapuBaHus pactBoputens). Yepes 1 nmeHbp BO (iiakoHe
NOJIy4aJIi MOHOKPHCTAJT YKa3aHHOTO B 3arojIOBKE COCOUHEHMs (KpUCTajula IUMepa C BYMsI
no0aBNeHHBIMU  TIPyNIaMyd  aneToHuTpuia). [lonyueHHBIH MOHOKPUCTAJUT — TMOABEPTrasind
KpUCTAIIOrpadUIecKOMy aHAJIM3y C TIOMOLIBIO PEHTTCHOBCKUX JIydell NpU CIERyHOIINX
yCIIOBHUAX. PEHTreHOBCKask KPUCTAUTMYECKAas! CTPYKTYpPa YKa3aHHOTO B 3arOJIOBKE COSTUHEHHUS
nokas3aHa Ha ¢ur. 2

Ananmutnueckuii nmpudop: XtaLAB PRO P200 MMOO7HF (Rigaku, AAnonus)

ITporpammuoe obecnieuenue: CrysAlisPro (Rigaku Oxford Diffraction).

Pentrenosckoe wusiydeHue: MoHoxpomatuzupoBaHHoe Cu-Ko ¢  MHOrocjaoiHbIM
3epkajoM (40 B/30 MA).

H3mepenue: ciocod koiedaHui ocu o.

JlnuHa kamepsl: 35 MM.

Temneparypa msmepenus: -170°C.

[0064] ITpumep 4

Cunres  (R)-2-umxnonponun-2-((1R,3S,5S)-3-((25,4S)-1-(5-propnupumuamnn-2-mi)-2-

METHIIUNEPUINH-4-11)-8-a3a0uiukio| 3.2. 1 Joktan-8-ui)aneramuna
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[0065] (1) Cunte3 stun-(1R,3s,55)-3-((S)-2-metun-1,2,3,6-Terparuaponupuua-4-ui)-

8-a3zabunukiio[ 3.2.1]okran-8-kapOokcunara

1T

B npoOupky nnst ucnelTaHus auamMeTpoM 13 MM ¢ 3aBHHUYMBAIOIIEHCS KPBILIKOH
nobasisun 3T-(1R,35,55)-3-(To3unokcn)-8-azadunukio| 3.2. 1 Jokran-8-kapookcmnar (CAS Ne

2236076-85-8) (200 mr, 0,566 mmoub), komruiekc Opomuna aukensa(Il) u qmumernnosoro s¢gupa
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stunenrymkons (17,5 mr, 0,057 mmons), 4,4-nu-mpem-0yTun-2,2-munupunun (15,2 mr, 0,057
MMoJib), wonun kamwst (94,0 mr, 0,566 mmonb) u mapraden (62,2 mr, 1,13 mmoinb). 3arem
nobasnsnu  pactBop  mpem-0yTui-(S)-2-metni-4-(((tpudropmerni)cyibOHUIT)OKCH)-3,6-
muruaponupunus-1(2H)-kap6okcunara (CAS Ne 876922-74-6) (195 wmr, 0,566 mmonb) B N, N-
aumermnaneramuzne (4,0 min) u 4-srunnupunube (0,064 mia, 0,566 MMONb) B IOTOKE a30Ta.
ITony4yeHHyro cmech mnepememmBanu B TedeHne 12,5 uaca mpu 80°C B armocdepe asora.
PeakioHHYI0 CMech OXJaXJalud 10 KOMHATHOM TeMIepaTypbl W 3areM pa30aBisuin
sTunaneratoM. HepacTBopuMble BeIeCTBa yAAISUIA MyTeM (UIBTPALIUN Yepe3 BaTHYIO MPOOKY
U JJII0aT pachpefessiii MeXAy BOAOW W 3TUjaueTaroM. BOXHBIA CJIOW OTAENsId U
SKCTPAarupoBaiu dTHaneraToM. OpraHiuuecKkue o OObEeANHSIIN, TIPOMBIBAIN 3 pa3a BOIOH U
KOHLIEHTPUPOBAJIA MPU MOHM)KEHHOM JABJIEHUH, W TONYYaId MPOAYKT PEaKLUH COYETAHHS B
BUJI€ HEOUHILIEHHOTO MPOAYKTA.

Hobapnsimun  TpudropykcycHyro  kuciory (1,0 M) B pacTBOp  IMOJYYEHHOTO
HEOYHIIIEHHOTO MPOAYKTa B AMXJopMeTane (4,0 M) U cMech MepeMelInBaii B TeueHue 1 gaca
NpU KOMHATHOW TeMmmepaTrype. PeaklMOHHYI0 CMeCh MpOAYBAJIM a30TOM Ui OTTOHKH
pacTBOpUTENsT M OCTAaTOK pasz0aBisii MeTaHONOM. lloJydeHHBIi METaHOJBHBIH PacTBOP
nonasamu B Waters PoraPak Rxn'™ CX (xaprpumx 20 ky6. cm (2 r)). ITocae mpoMbIBaHs
TBepaoH (a3bl MerarosoM (20,0 M) ee MONPOBAIN C TIOMOIIBIO aMMHaKa (2 H. METaHOJBHBIN
pactBop, 20 ™). DiroaT KOHIEHTPUPOBAJIM TPU TIOHHKEHHOM JABJIEHHUH C MOJy4YEeHUEM
HEOYHIIIEHHOT'O MPOAYKTa YKa3aHHOTO B 3aroyioBke coequneHus (120 mr).

MS (ESI)macca/zapsn: 279[M+H]*

[0066] (2) Cunres  stun-(1R,3s,55)-3-((2S,45)-1-(5-pTopnupumunus-2-mn)-2-
MeTuanunepuauH-4-un)-8-azabunnkio[3.2. 1 Jokran-8-kapOokcunara

Cwmech stun-(1R,35,55)-3-((S)-2-metun-1,2,3,6-TeTparunponupuant-4-um)-8-
azabuimkio[3.2.1]okran-8-kapobokcunara (120 mr, 0,431 mmonb), 10% mnammamust Ha yrie
(48,47% BonHbIii pacTBOp mpoaykra, 183 mr, 0,083 mmonb, npoaykt komnanun N.E. Chemcat
Corp.) u meranona (4,0 mj) mepemeliuBaiud B TedeHwe 6,5 uwaca B aTtmocdepe Bomopona.
HepacTopuMble BemecTsa yxamsamn myteM qumsrparmu uepes Celite’ ¥ KOHLEHTPHPOBAIH
MpY MOHW)KEHHOM JaBJICHUU C TMOJIy4YeHHEM BOCCTaHOBJIeHHOW (opwmbl (113 Mr) B BHIEe cmecH
yuc/mpanc.

MS (ESI)macca/3apsn: 281[M+H]*

Cwmecp monyueHHOH BoOcCTaHOBJIEHHOW (opmbl (113 wr), 2-xmop-5-propnupumuanza
(0,048 mn, 0,517 mmonb), kapbonara uesus (281 wmr, 0,862 mmonb) u N, N-numerunaneramMmuna
(2,0 M) mepememmBanu B TeueHHe 8 uacoB mpu 100°C. Cmech OYMINANU C IMOMOLIBIO
KOJIOHOUHOU Xpomartorpadpuu (cunmukarenb, 0% - 30% sTunanerar/s-rentaH) ¢ MOJyYEeHHEM
YKa3aHHOTO B 3aroyioBke coenuHenus (82,0 Mr) B BUne cMecu yuc/mpanc.

MS (ESI)macca/3apsn: 377[M+H]*

(YcnoBus ananmsza) CBepXKpUTHUECKas! KMIKOCTHash Xpomarorpadusi ¢ MpUMEHEHUEM
CHIRALPAK™ IF-3 (3,0 MM x 50 mm) ¢ momomsio Daicel (momsuxuas dasa: COz meraHON
(70:30), 40°C, cxopoctb notoka: 1,2 mi/muH., ooHapyxenue: UV (210-400 HM)).
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(PesynbraTel ananmmza) Bpemst ynepkaHMs YKa3aHHOTO B 3arojlOBKE COEIMHEHUS
coctaBysiio 1,02 MuHYTBL, U BpeMs yaep:KaHus mpanc-QopMbl COCTaBisAIO 1,23 MUHYTBL
CootHotenue yuc:mpanc coctaBisio 4:5 (COOTHOLIEHHE NMUKOBBIX IJIOIAAEH), U ONTUYeCKast
YICTOTA COCTaBIsa > 99% 5. u.

ITonyuennyo cmech yuc/mpanc (HPaKLUOHUPOBAIN C TOMOIIBIO CBEPXKPUTHUECKOM
KHIKOCTHOM xpomarorpaduu ¢ mpumenennem CHIRALPAK® (IF/SFC (3 oM x 25 cm) ¢
nomoineto Daicel (momemwxkHast ¢asza: COy:meranon (70:30), 120 6ap, 40°C, ckOpoCTh MOTOKA:
100 ma/mun.) mpu 10 Mr Ha LUK C TOJYYEHHEM MEPBOrO JJIIOUPYIOIIErocs YKa3aHHOTO B
3aroJIOBKe COETUHEHUs C BpeMeHeM yaepxkauus 5,55 munyTsl (34,0 mr).

'H-SIMP (400 MI'u, CDCl3)8(ppm): 1,17 (d, J=6,34 'y, 3H), 1,23 (t, J=7,25 'y, 3H),
1,19-2,02 (m, 14H), 3,09 (ddd, J=13,70, 10,99, 5,66 I'u, 1H), 4,10 (q, J=7,10 I', 2H), 4,17-4,30
(m, 3H), 4,34 (dd, J=13,59, 7,25 I', 1H), 8,13 (s, 2H).

MS (EST)macca/zapsn: 377[M+H]*

(YcnoBust ananmza) CBepXKpUTHUECKas! KHIKOCTHAsh Xpomartorpadusi ¢ MPUMEHEHUEM
CHIRALPAK™ IF-3 (3,0 MM x 50 mm) ¢ momomsto Daicel (momsmxuas dasa: CO,:meraHON
(70:30), 40°C, ckopoctb motoka: 1,2 mu/muH., oOHapysxkerue: UV (245 Hm)).

(PesynbraTel ananmmza) Bpemst ynepkaHMs YKa3aHHOTO B 3arojIOBKE COEIMHEHUS
cocTaByiso 1,02 MUHYTBI, COOTHOLICHUE YUC:MPAHC COCTABIANO0 > 99:1, u onTuyeckast 4YuCToTa
cocrasisiia > 99% 5. u.

[0067] 3) Cunres (1R,3s,55)-3-((25,4S5)-1-(5-proprnupumuns-2-mn)-2-
MeTHInunepuauH-4-ni)-8-azabunukio[3.2. 1 Jokrana

Cwmecy atun-(1R,3s,55)-3-((2S,4S)-1-(5-pTopnupumMuauH-2-ui)-2-MeTUIIHIEPUIUH-4-
0,09 wmmoms) wu  48%

OpomMucTOBOOPOAHON KHCIOTHI (2,0 Mi) nmepememmBanu B TedeHne | vaca mpu 100°C. [Ins

wn)-8-a3abunmkio[3.2. 1]okran-8-kapbokcunara (34 wr,
HeWTpanu3auuu K peakioHHol cmecu npu 0°C noOaBisin BOAHBIA 5 H. pacTBOpP THAPOKCHIAA
HaTpusi. CMeCh 3KCTparupoBajIv 3 paza OUXJIOPMETAHOM, U OPTaHUYECKHUH CJION BBICYIIMBAIH
Hay Oe3BOAHBIM CyJNb(ATOM MAarHus, U KOHLEHTPUPOBAIM TPU TOHMKEHHOM JaBJICHUU C
MIOJIy4€HHUEM YKA3aHHOTO B 3aroJIoBKe coenuHenus (21,7 mr).

MS (ESI)macca/3apsn: 305[M+H]*

[0068] (4) CunTtes (R)-2-uuknonpormi-2-((1R,3S,55)-3-((2S,4S)-1-(5-¢propnupumuius-
2-un)-2-Metwnunepuan-4-mn)-8-azabunmkiio[ 3.2. 1 JokraH-8-mi)aneramuaa

Cwmecp (1R,35,55)-3-((25,45)-1-(5-¢propnupuMunH-2-1i)-2-MeTHIITANIEPUANH-4 - 111 )-8-
azabuimkiio[3.2.1]okrana (5,00 mr, 0,016 mmons), kapOoHara kamus (4,54 mr, 0,033 mMmob),
(S)-2-6pom-2-muknonpormnaneramuna (8,24 wmr, 0,033 mmonb) u auneronutpuna (1,0 wmm)
nepeMeInuBaId PU KOMHATHOH TeMrepaType B TeueHue 7 cyTok. JloOaBisiiu kapOoHAT Kaus
(4,54 wr, 0,033 mmonb) u (S)-2-6pom-2-nmknonponmianeramun (8,24 wmr, 0,033 mmonb) K
PEaKIMOHHON CMECH, KOTOPYIO 3aTeM IePEeMEIINBaJIH TPU KOMHATHOM TeMIIepaType B TeUeHHE 3
cytok. K peakunoHHON cmecn pA00aBimsiM BOXHBIM pacTBOp XJOpPHAA AaMMOHHUS IS
CYCHEHIUpPOBaHMUs  pPEaKUMOHHOM cmecu. (CMech OSKCTparupoBaid  STWJIALIETATOM, M|

OpraHUYEeCKUU CJIOH NMPOMBIBAIIA BOAOH, U KOHLEHTPUPOBAIMU NPU MOHUKEHHOM [ABJIEHUU C
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MOJIy4€HHEM HEOUHUIEHHOTO MPOAYKTA.

ITonyueHHBII HEOUYHMINEHHBIH MPOAYKT pa30aBisiyii METAHOJIOM U mojaBanu B Waters
PoraPak Rxn'™ CX (xaptpumk 6 kyb. cm (400 wmr)). Ilocie mpoMbiBaHusl TBEpPHOH (Hasel
MeTaHoJioM (6,0 MIT) ee 3IIOUPOBAIIN C TIOMOIIBI0 aMMHaKa (2 H. METAHOJIbHBIN pacTBOp, 6 MII).
DnroaT KOHLEHTPUPOBAIU NPH MOHMKEHHOM JaBJIEHMHM M TOJYYEHHBIH OCTAaTOK OYMIIAIU C
HIOMOIIBIO TOHKOCHIOHHOM Xpomarorpadun (NH, nuxmopmeraH) ¢ monydyeHHEM YKa3aHHOTO B
3aroyioBke coequHenus (3,74 mr).

'"H-SIMP (400 MI'u, CDCl3)8(ppm): 0,25-0,36 (m, 1H), 0,39-0,51 (m, 1H), 0,51-0,59 (m,
1H), 0,59-0,70 (m, 1H), 0,70-0,84 (m, 1H), 1,18 (d, J=6,34 T'u, 3H), 1,21-1,55 (m, 9H), 1,61-
1,95 (m, 5H), 2,04 (d, J=9,06 I'y, 1H), 3,10 (ddd, J=13,70,10,99, 5,21 'y, 1H), 3,15-3,28 (m,
1H), 3,80-3,94 (m, 1H), 4,17-4,29 (m, 1H), 4,35 (dd, J=13,59, 7,25 I'u, 1H), 5,18 (brs, 1H), 6,94
(brs, 1H), 8,14 (s, 2H).

MS (EST)macca/zapsn: 402[M+H]*

[0069] Tlony4yenne monokpuctamia (R)-2-muknonponmn-2-((1R,3S,55)-3-((2S,45)-1-(5-
bTopmupUMHINH-2-1JT)-2-MeTUInUIepuanH-4-11)-8-a3adunmkio[3.2. 1 Jokran-8-mn)aneramunia
U KpUcTaJUIorpadMuecKuii aHain3 ¢ TOMOIIBIO PEHTTEHOBCKUX JIy4en

VYka3zaHHOE B 3arojIOBKE COEAMHEHHe, nonyueHHoe B nmpumepe 4 (0,81 mr), pactBopsiiu B
meranone (600 wmki). DnakoH, copepkamuil ero 4dactb o0beMoM 200 MKIJ, OCTOPOXKHO
noMemani BO (JAKOH HEMHOro OOJblLIero pasMepa, coaepikamuii 2 M1 mpem-
OyTHIMETUIIOBOTO 3 Upa, U 3aKPBIBAJIH KPBIIKOH (crnocod naposoii auddysun). Yepes 12 nueit
BO (prakoHE MONy4Yasd MOHOKPHMCTAJUT YKAa3aHHOI'O B 3arojioBke coenuHeHus. Ilomy4deHHbIH
MOHOKPUCTAJIJI TOABEPrajfl KPUCTAIIOrpaUIeckoMy aHaju3y C IOMOINBI PEHTTE€HOBCKUX
Jyded MpH CIeAYIOIUX YCJIOBHIX. PEHTreHOBCKas KpUCTaJUIMYeckasl CTPYKTypa YKa3aHHOTO B
3aroJIOBKe COCIMHEHHs MoKa3aHa Ha dur. 3.

Ananutnueckuii npudop: XtaLAB PRO P200 MMOO7HF (Rigaku, AAnonust)

ITporpammuoe obecnieuenue: CrysAlisPro (Rigaku Oxford Diffraction).

Pentrenosckoe wuznydenue: MonoxpomatusupoBaHHoe Cu-Ko ¢ MHOrocjaoiHbIM
3epkaiiom (40 B/30 MA).

Usmepenue: ciocod kojaeOaHuit ocH o.

JlnuHa kaMepel: 35 MM.

Temneparypa usmepenus: -170°C.

[0070] ITpumepsl papMaKOIOTHIECKUH HCITBITAHHUHA

Crnenyromee (hapMakoJOrHUECKOe UCTIBITAHUE MPOBOIMIN C PUMEHEHHEM COCTUHEHUIH
u3 npumepos 1-4.

[0071] UcneitaTensubiii npuMep 1-1. Onenka aktuHoctu B oTHomeHuu OX1R u OX2R

Knerkm HEK293 (3MmOpuoHanbHONM TOukM desoBeka 293) ¢ NpUHYAUTEIBHOU
skcrpeccueit yenoseueckoro OX1R (hOX1R) unn yenoseueckoro OX2R (hOX2R) BeiceBanu B
384-nynounsie Mukporuianuers! (Greiner) mo 10000 B IyHKY M KyJbTHBHPOBAJIN B TeueHue |
cytok B cpene DMEM c Boicokum conepxkanueMm rimokosbl (FujiFilm Corp.-Wako Pure
Chemical Industries Ltd.), comepxameit nodasnenssii 10% FBS (Thermo Scientific) u 1%
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neanunHa-crpenromunuHa (FujiFilm Corp.-Wako Pure Chemical Industries, Ltd.). ITocne
ynanenusi cpenbl nobasnmsimm 40 min Oydepa mna anmammsza (20 MM HEPES (Sigma-Aldrich
Japan, KK.), cbanancupoBansslii coneBoii pactBop XsHkca (Gibco), 0,1% BSA (Sigma-Aldrich
Japan, KK.), 0,1% Pluronic F-127 (Invitrogen)), cogep:kaiiero kpacurenb Calcium 4 (Molecular
Device Corporation) u 2,5 MM mnpobGeneruna (Sigma-Aldrich Japan, KK.), u mnnanmer
uHKyOupoBanu B Tedenne 60 munyT. [locne nonomnurensHoro nodasnenust 20 Mxa Oydepa s
ananmmu3a nodasmsun 20 Mka Oydepa Anst aHanaM3a, COAEprKallero MCIBITYEMOE COeIUHEHUE, U
WHULUMPOBAN peakiuio. M3MeHeHre BHYTPUKJIETOUYHOW KOHLIEHTPALMM HOHOB KaJbLUS BO
BpeMsi peaKkiHd H3MEpsUIM Ha OCHOBAHWH OTHOILUIEHHsS WHTEHCHBHOCTH (DJIyOPECLEHIMUA B
COOTBETCTBUH CO 3Ha4YeHUEM (JIyOpPECUEHIIMU ¢ BO3OYKIeHHeM MpH JuinHe BOJHBI 480 HM U
oOHapyxxenueM mnpu 540 M ¢ npumenenueM FDSS7000 (Hamamatsu Photonics, K.K.).
Ucnbityemoe coenunenue pactsopsiii B DMSO 10 3Ha4deHUs] KOHLEHTpALUHU, COCTaBISAIOIEH
10 MM, u pa3bassuiu Oydepom ast aHamu3a 10 KOHEYHOW KOHIIEHTPALMH, COCTABJISTIONIEH OT 3
x 10 M go 1 x 107 M (xoneunast kouueHtpauus DMSO 0,1%). TlonymakcuManbHYO
s dexTuBHyIO KOHIEHTparmio (3HaueHue ECsy) onpenensii no 3Ha4eHUI0 (IyopeCleHIINN TpU
n00aBICHUH HCIIBITYEMOIrO COENMHEHHUsS] MPU PAa3JIHYHbIX KOHIEHTPALMSX, MPH 3TOM 3HA4YEHHE
(bayopecueHIuu B JIyHKe ¢ 10o0aBiIeHHBIM OydepoM, He comeprKaliuM COSTUHEHHSI, TIPUHUMAJIH
3a 0%, a 3HaueHue QuyopecueHunu B JyHke ¢ OX-A ¢ KOHIeHTpamuen, coctassirome 10 HM

(Peptide Research Lab), mpuaumanu 3a 100%. 3nauenne ECsy kaxnoro coequHeHus OKa3aHo B

tabmue 1.
[0072] Tabnuma 1
ITpumep Ne hOX1R ECsy (kM) hOX2R ECs (HM)
1 >100 0,99
2 >100 3,08

[0073] UcnprraTenbhbliii mpumMep 1-2. OneHka akTHBUPYIOLEH aKTUBHOCTH B OTHOILEHUH
OXI1R u OX2R

Knetku »smOpuoHanbHONM moukd 4venmoeka 293 (HEK293) ¢ npuHynuTenbHOM
skcrpeccueit hOX1R mimm hOX2R BeiceBamu B 384-nyHouHble MuKporuiaHieTsl (Greiner) mo
10000 B nyHKY ¥ KyJIbTUBUPOBAIH B TeueHUE 1 cyTok B cpene DMEM ¢ BbICOKMM cOnep:kaHueM
rmoko3bl (FujiFilm Corp.-Wako Pure Chemical Industries Ltd.), conmepskameii nobaBneHHBbIi
10% FBS (Thermo Scientific) u 1% neanunmmnHa-ctpentomunuaa (FujiFilm Corp.-Wako Pure
Chemical Industries, Ltd.). ITocne ynanenus cpenbt nodasisuu 30 mxa Oydepa ans ananuza (20
MM HEPES (Sigma-Aldrich Japan, KK.), cOamaHcupoBaHHBIH COJIEBOI pacTBOp X3 HKCA
(Gibco), 0,1% BSA (Sigma-Aldrich Japan, KK.), 0,1% Pluronic F-127 (Invitrogen)),
conepskamero kpacutenb Calcium 4 (Molecular Device Corporation) u 2,5 MM npobeHeruna
(Sigma-Aldrich Japan, KK.), u cmech unkybupoBaiu B Teuenue 60 munyT. JloOGasmsum 30-MKi
qacTe Oydepa g aHanM3a, CONEPIKAINEro HCHBITYEMOE COEOUHEHHE, W HWHULUHPOBAIN
peakumio. MI3MeHeHne BHYTPUKIIETOUHON KOHIIEHTPALMM HOHOB KaJIbLIUS B PE3YJIbTaTe PEaKIUH

U3MEPsAJIM Ha OCHOBAHUHW OTHOILICHHUSA HWHTCHCUBHOCTHU (I)J'IYOpeCLIeHI_II/II/I B COOTBCTCTBUU CO
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3HaueHueM (uyopecueHunu ¢ BO30yxKAeHHEM Tipu ABYX minHaxX BOMH 480 HM u 540 HM C
npumenenneM FDSS7000 (Hamamatsu Photonics, K K.). UcnbityeMoe coennHeHre pacTBOPSIIH
B DMSO 1o 3HaueHust KOHUIeHTpauuu, cocrasisitomeit 10 MM, u pasbasmsuin Oydepom st
aHaJn3a 10 KOHEYHOW KOHLIEHTPALMHU, COCTABJAIOLIEN OT 3 X 100" M o1 x10°M (xoHeuHast
koHuentpauuss DMSO 0,1%). 3nauenue ECsy onpenensui no 3Ha4eHUIO (IIyOpeCLeHLIUN pU
n00aBJIEHUH HCIIBITYEMOIO COEIMHEHUS] MPU PA3JIMYHBIX KOHLEHTPALMAX, PH STOM 3HAUEHHE
¢nyopecueHIH B JIyHKe ¢ 10OaBIeHHBIM Oy(hepoM, He COAep KaIluM COeAMHEHHs, TPUHIMAIN
3a 0%, a 3HaueHue uyopecueHuuu B JyHke ¢ OX-A ¢ KOHIEHTpalHel, cocTassitomei 30 HM

(Peptide Research Lab) npunumanu 3a 100%. 3nauenune ECsy kaxxaoro coeiMHeHUs MOKa3aHo B

Tabnune 2.
[0074] Tabnuma 2
ITpumep Ne hOX1R ECsy (HM) hOX2R ECsj (HM)
1 4700 2,3
3 1400 4,3
4 3900 4.4

[0075] HcneiTaTenbHblil puMep 2. Y4yallleHne CIIOHTAHHOTO JIBUKEHHS

AHAJIOTUYHO TOBBIMIEHUIO TEMIEPATypPhl TeJla I MOBBIIEHHIO CEPAEYHO-COCYIUCTBIX
[apaMeTpPoOB, TAKMX KaK KPOBSHOE JABJICHUE, YUAIECHUE JBIMKEHHs Y MbILIEH SIBISIETCS OIHUM
u3 mokaszarenell OoxpcrBoBaHus. B pgaHHOM wucmeiTyeMoM mpuMepe 3(PQEeKT anepTHOCTH
OLIEHUBAJIN IyTEM M3MEPEHHsI CIIOHTAHHOrO [BW)KEHUs Mblmed. /[lns  skcrnepuMeHTa
ucnonb3oBamu camuos meiued guHuu CS7BL/ONCrl (Bospact 18-19 nemenp, Charles River
Laboratories, Japan Inc., 4 mpimm B kaxnoi rpynne). CIIOHTAaHHOE ABIDKEHHE H3MEPSIH C
IpUMEHEHHeM YCTpoicTBa i u3MepeHus nsiokeHus (VersaMax Oven Field, AccuScan
Instruments, Inc.), oOay4as nHppakpacHbIMU JyyaMu OOKOBbIE CEKLIMA U3MEPUTENIbHON KJIETKU
M KOJIMYECTBEHHO ONpeneNsis YHCIO pa3, KOTOpOe MbIMM Mpouutd depe3 obmyuenue. Ilocie
MIOMEIIEHUS] MbIIIEH B M3MEPHUTENbHYIO KJIETKY M KOHIUIIMOHHUPOBAHUS B TEYCHHE 3 HACOB
nepopaynbHO BBOAMIN coenuHeHue (10 mr/kr). CnoHTaHHOE JBIKEHUE MU3MEpsUIH 4Yepe3 2 daca
nocjae BBeACHMs. [ pymme, KOTOPOH BBOAMIIM HCIBITYEMOE COCOMHEHHE, BBOAMIN PAcTBOP
UCTIBITYEMOT'O COeNMHEHHus], pacTBopeHHoro B 0,1 MOJbB/1 pacTBOpe XJIOPUCTOBOAOPOIHOM
KHCIIOTBI, comepskaineM 5% (06./06.) DMSO u 5% (06./06.) Kolliphor™ EL. B konTposbHOi
IPYIINE MBIIIAaM BBOIIIIN TOJIBKO PACTBOPHUTENb O3 HCIIBITYEMOTO COSIUHEHHS.

[0076] PesynbraThl mokazanbl B TadOjume 3. CHOHTAHHOE NBIKEHUE MPEICTABISUIA B
NPOLEHTAaX JJIsl TPYIIbI, KOTOPOH BBOJWIIM HCIIBITYEMOE COSAMHEHHUE, a CIIOHTAHHOE JABIKEHUE
B KOHTPOJIbHOMH rpynie npuHumManu 3a 100%.

[0077] Tabnuma 3
HcnbiTyemoe coenuHeHne CrioHTaHHOE IBIKEHUE

(% xoHTpOIIS)

pacTBOPUTEIb 100

ITpumep 1 865
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IIpumep 2 253

[0078] Kak moka3aHo B Tabauiie 3, COENUHEHHS 10 HACTOSIIEMY H300PETEHUIO yJaIlaiu
CTIOHTaHHOE JIBIDKEHHME y Mblulel. Jlpyrumu crnoBamu, OBIJIO MOKAa3aHO, YTO COENHHEHUS 10
HacTosLeMy n3odpereHuro 00aanarT 3¢p(HeKToM alepTHOCTH.

[0079] HcnobitatenpHblii mpumep 3. DpGexT CTUMYJIHPOBaHUS MPOOYXKAEHUS NpU
HepOpaJbHOM BBEIEHHH COSTUHEHUS 110 HACTOALIEMY N300PETEHUIO MbIIIaM JUKOTO THIIA

B kauecTBe 5KCIEPUMEHTANBHBIX >KMBOTHBIX HCIOJb30BAIM CAMIOB MBbIIIEH AHKOIO
tuna (WT) muauum CS57BL/6. Dnextpombl IUIsi U3MEPEHHUs SJEKTPOSHLE(aNIOrpaMMbl U
BJIEKTPOMUOTPAMMBI  BHEAPSJIU  XUPYPrUYECKUM TyTeM 13-HenenpHbIM  MbIIaM  TOJ
u3oduypanoBoii anecrezueii. PacrBopurens (0 MI/Kr) wim pacTBOp COCOUHEHMs U3 mpumepa 1,
pactBopeHHOro B pacteopurene (1, 3 wiu 10 mr/kr), BBOOUIN nepopaibHo 3a 30-15 MuHYT 10
BBIKJIFOYEHHsI OCBelleHus. B kadecTBe pactBoputenss npumensyii 0,1 Momb/1  pacTBop
XJIOPHCTOBOIOPOIHON KHCIOTHI, cozepxkamii 5% (06./06.) DMSO u 5% (06./06.) Kolliphor ™
EL. DnexTposHuedanorpaMMy H 3JI€KTPOMHOTPAMMY 3aITUCBIBAH B T€UEHHE NMPUOIH3UTEIBHO
24 yacoB, HauMHas ¢ 1 4Haca A0 BBIKIIOUEHHUS OCBELICHUs. MBpIlIeil NCMOAb30BaIu MOBTOPHO C
NepUOOM BBIMBIBaHUS 2 [1HA wiad  Oojbime. JlaHHBIE SJEKTpOSHLE(ANTOrpaMMbl U
3JIEKTPOMUOTPAMMBI, MOJy4YeHHbIE AJI KaKAOW MBIIIN, UCIOIb30BAIM sl OLEHKU CTaJuU CHA
kaxnoro wHTepBaia (10 cexyHnI), NMpUMEHSs MPOrpaMMHOE OOecreueHue MUl aHajlu3a CHa
(SleepSign: Kissei Comtec Co., Ltd.). Bpemss (nareHTHOCTH Havajia CHa) IO MPOSIBICHHS
HA4YaJIbHOTO CHA IOCNE BBIKJIIOYEHMs CBeTa (CHAa Ha NMPOTSDKEHUH 8 uim Oosiee MHTEPBAJIOB,
HAYMHAOIIErocs mocie cHa, He sipysnomerocss REM) nsmepsinu ans kasknoit mpin. Mcnonb3ys
16 MbIIIel B KaXKAOW MOJIy4aBLIEH BBEACHUE IPYIIIE, JATEHTHOCTh HACTYIUIEHHUs] CHA B TPYIIIIE,
NOJIy4aBLIel BBeEHIE pacTBOPUTENs (KOHTPOJIBHOM IpyMIe), U rpyme, NodydaBliel BBeeHHe
COEMHEHHs] U3 IpUMepa 1, CpaBHHMBAIU C MOMOIIBIO KPUTEPHUs] MHOXKECTBEHHOIO CPAaBHEHUs
JlaHHeTa TmoOCJe aHajiu3a BPEMEHM BBDKUBAHMA C Y4YETOM KOJHMYECTBA 3KCIIEPUMEHTOB U
NPUMEHEHHUs] OTHUX M TeX e 0co0el C ypOBHEM 3HAYMMOCTU 5% ¢ 00erX CTOPOH AJISt KaXKIOM.

[0080] Ilokasatenu JNATEHTHOCTH CHA y MbIIIEH, KOTOPHIM BBOAWJIN PAacCTBOPUTENb U
coenuHenune u3 nmpumepa 1 B nose 1, 3 u 10 mr/kr, cocrasnsum 0,23 vaca, 0,28 yaca, 0,44 yaca u
2,07 gaca cOOTBETCTBEHHO. B rpymnmnax, KOTOpeIM BBOJUIIN COEAUHEHNUE U3 npumepa | B nose 3
wii 10 MI/Kr, JJATEHTHOCTb HACTYIUICHWS CHA 3HAYUTEIBHO YBEJIMYMJIACH MO CPABHEHHUIO C
IPYNIoH, KOTOpPOW BBOAWJIM pacTBOpHTeNh. B uacTHOCTH, OBUIO YCTaHOBJIEHO, YTO TMIpH
NepOpabHOM BBEAEHUH COECIUHEHMS U3 MpuMepa 1 NaTeHTHOCTh HACTYIIEHUS CHA yJIMHSIAChH
T0303aBUCUMBIM 00pa3oM.

[0081] UcnbrtaTenbHeiii mpumep 4. TIpoOyrxxparomuii 3pdexT u nponoHranusi COCTOSHUS
0e3 TpOsIBIEHHs KAaTAIUIEKCHMM TPH TNEePOPaTbHOM BBEICHUU COCOMHEHHUS IO HACTOSIIEMY
n300peTeHN0 MbIaM ¢ aeuunutom opekcuna (opexcun/amaxcun-3 Tg/+ mplmam)

B kauecTBe 3KCHEpUMEHTAJbHBIX JKUBOTHBIX HCIOJIb30BAIM opexcun/amakxcun-3 Tg/+
mbimelt (manee HasbiBaeMmbix "mbimamu Tg", Hara et al., Neuron, 30, 345-54, 2001) c
renernyeckuM ¢poHom CS57BL/6. Dmextponsl Ansd H3MEPEHHUs 3JEKTpO3HLe(paIorpaMMmbl U

3JIEKTPOMUOTPAMMBI BHEIPSUIN XUPYPTrUUECKUM MyTeM 12-HenenbHbIM MbIlaM (£ 2 HeZenu) rnox
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u3odypaHoBoii anecresueit. Pacteoputens (0 Mr/kr) wiam pactBop oOpasua (COenMHEHUE W3
npumepa 1, pacrBopeHHoe B pactBoputene: 0,3, 1 unu 3 Mr/kr) BBogwIn nepopajibHo 3a 30-15
MUHYT JIO BBIKJIFOUEHHsI OCBeleHus. B kauectBe pactBopurens npumensui 0,1 MoJb/i pacTBop
XJIOPHCTOBOIOPOIHON KHCIOTHI, cofepxkautuii 5% (06./06.) DMSO u 5% (06./06.) Kolliphor ™
EL. DnextposHuedanrorpaMmy U 3J€KTPOMHOTPAMMY 3aIHChIBATIH B TEYEHUE NMPHOIUZUTEIBHO
24 yacoB, HauMHas ¢ 1 yaca 40 BBIKIIOYEHUS OCBELIeHUs. Mbllieil UCIOJIb30BAIM MOBTOPHO C
NEepUOIOM BBIMBIBaHUSI 2 JHsA wWid  Oojbime. JlaHHBIE SJEKTpOSHLE(ANTOrpaMMbl U
3JIEKTPOMHUOTPAMMBI, TOJyYEHHbIE Ui KaKAOW MBIIIH, UCTIOIB30BAIH JUIsl OLIEHKU CTaAUH CHA
kaxnoro wHTepBana (10 cexkyHn), MPUMEHss MpOrpaMMHOE OOecredeHHue Uil aHaJIu3a CHa
(SleepSign: Kissei Comtec Co., Ltd.), no makcumym 4 yacoB (moporosoe 3Hadenwue). JJis ueseit
JAHHOTO JKCIEPUMEHTa CHUMITOMBI, MONOOHBbIE KaTaruiekcuu, ompenemsuii kak REM-cos,
HaOJTFO MarOIHiiCs cpa3y mociie 0oapcTBOBaHUs (MPsSMOI mepexon oT OonpcrBoBanust K REM-
cuy (DREM)) B TeueHune HenpepbIBHOTO nieproaa B 4 uutepsana win ponbie. DREM y mbltiei
sBsieTcst aHanoroM kararuiekcnu (Exp Neurol. 2009; 217:46-54). JIns ka0 MbIIIN H3MEPSUITH
BpeMsl 10 MPOSIBJICHUS HAYAJIbHOIO CHA IIOCHE BBIKIIOYEHHUS OCBEIICHUS (COH B TEUEHUE
HETNPEPBIBHBIX 8 WHTEPBAJIOB WM A0Jiblie, uckodas DREM) (JIaTeHTHOCTh HACTYIUICHUSI CHA)
U BpeMsi a0 mnosBireHus HadaiabHOoro DREM (marentnocts DREM). KommgectBo wmblineit
COCTaBisIO 14 B rpymnme, nojay4aBlled Cpeay-HOCUTENb, U B TPYINax, KOTOPbIM BBOIWIH
coeauHeHne wu3 npumepa 1. JlaTeHTHOCTP HacTymieHus CHa u JareHTHOCTb DREM B
KOHTPOJIbHOH IpyMre, Nojiy4aBliel cpeay-HOCUTENb, U IPpyIIe, KOTOPO BBOJUIN COEUHEHHE,
CpPaBHMBAJIU C TOMOIIBIO KPUTEPHs MHOXECTBEHHOrO cpaBHeHUs JlaHHeTa mocie aHaiu3a
BPEMEHU BBDKMBAHUS C yUYE€TOM KOJIMYECTBA SKCMEPUMEHTOB U NMPUMEHEHUS] OJHUX U TEX Ke
oco0eii ¢ ypoBHEM 3HAYUMOCTH 5% ¢ 00€UX CTOPOH JUTA KaXKIOM.

[0082] TlokaszaTenu JAaTEHTHOCTH HACTYIUIEHUS CHa y Mblmeil Tg, KOTOpeIM BBOAMIH
pacTBopuTeNb U coenuHenue u3 npumepa 1 B nosze 0,3, 1 u 3 mr/kr, cocrasnsiu 0,21 yaca, 0,31
yaca, 0,64 yaca u 2,42 yaca COOTBETCTBEHHO, UYTO yKa3blBa€T HA 3HAYUTEJIbHOE YBEIUYECHUE
JATEeHTHOCTH HACTYIUIEHHUS CHA B TPYIIax, KOTOPbIM BBOAWJIM COEAMHEHNE U3 puMepa | B 1o3e
1 u 3 mr/kr. B yactHOCTH, OBLIO YCTAHOBJIEHO, YTO NPU MEPOPATHHOM BBEIEHUH COSIUHEHHS W3
npuMepa | JTaATEeHTHOCTb HACTYIUIEHHs] CHA YIJIMHSUIACH JO303aBUCHUMBIM 00pazoMm ¢ 1 MI/kr y
MBIIIEH C NePUIIITOM OPEKCHHA.

[0083] Ilokasarenu natentHocty DREM mnpu BBeneHuu pacTBOpPUTENs U BBEIEHUU
coenuHenus: u3 npumepa 1 B mo3e 0,3, 1 u 3 mr/kr y mbimienn Tg cocrasnsmu 1,16 gaca, 1,50
yaca, 2,26 uvaca u 4,00 yaca COOTBETCTBEHHO, MOATBEp:kAas, 4Tro JaTreHTHOcTb DREM
3HAYUTENBPHO U JI0303aBHCHMBIM 00pa30oM yBEJNHWYIIIACh B TPYIIAax, MOJYYABIINX BBEICHUE
coennHeHus1 u3 npumepa 1 B noze 0,3, 1 u 3 MI/KT, IO CpPaBHEHHIO C IPYMIIOH, MONTy4YaBLIEH
BBEJICHUE pAcCTBOpHUTENs. JIpyrMMH CIIOBAMH, COXPAHSJINCh COCTOSIHUS 0€3 TPOSIBICHHS
NOJOOHOTO KaTaIIEKCHH TOBEACHNS Y MBILIEH 32 CUET BBEACHHS COCAMHEHUN 1O HACTOALIEMY

N300pETEHHIO 10303aBUCUMBIM 00pa3oM.
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D®OPMYJIA U3OBPETEHUS
1. Coenunenue, BbIOpaHHOE W3 Trpymmbl, coctosmed u3 (2R)-2-muknonponmi-2-
{(1R,35,55)-3-[(3S.4R)-1-(5-pTOoprupumMuanH-2-1i)-3-MeTOKCUIUIepUIUH-4-1] - 8-

a3zabuimkio[3.2.1]okran-8-ui janeramuna, IpeacTaBIeHHOro cieayouieit popmydoii (I):

(1)

(R)-2-((1R,3S,5S)-3-((3S,4R)-1-(5-¢p ToprniupuMuANH-2- 11 )-3-METOKCUITUTIEPU AU H-4 - FLIT ) -
8-a3abunukiio[ 3.2. 1]okran-8-un)-3-MeTunOyTaHamMua, MPEICTaBIEHHOTO crenyromei

dopmymoii (1D):

(1)

(R)-2-((1R,3S,5S)-3-((3S,4R)- 1 -(5-xnopnupuMHUInH-2- Ui )-3-3TOKCUIMTUIEPUANH-4- 1T )-

8-a3abunnkio[3.2. 1 JokTaH-8-1)-2-IUKJIONPONUIALETAMUIA, TPEICTABICHHOTO CIIEAYIOLIeH

dopmynoii (III):
NZ Ci
Ny
N N
o .«
Q (i)
N OCH,CH,
H2N AW
u (R)-2-mmuknonpormi-2-((1R,3S,55)-3-((2S,45)-1-(5-pTopniupumunus-2-wmi)-2-
METHIUNIEpUINH-4-11)-8-a3a0utukio| 3.2. 1 JokTan-8-wmn)aneramuna, NPEICTABJIIEHHOTO

cnenyroteii popmyoit (IV):



N
H2N T\
A

WK ero (papMaleBTHYECKU TPUeMJIeMasi COJb.
2. (2R)-2-Iuxnonponmi-2-{(1R,3S,55)-3-[(3S,4R)-1-(5-propnupumuaun-2-mn)-3-
MeToKcununepuanH-4-uj|-8-azadunmkiio[3.2. 1 JoktaH-8-w farieramusn, MPEACTaBJICHHBIN

cnenyroteii popmyoit (I):

(1)

Wi ero (papMaleBTHUECKU TIpUemMIieMast CoJib.
3. (R)-2-((1R,3S,55)-3-((3S.4R)- 1-(5-®TopriupuMuauH-2-1i)-3-METOKCUITUIICPUATH-4 -
w1)-8-a3a0uiukio| 3.2. 1 ]Jokran-8-mi)-3-MmeTunoyTaHaMu I, MPEICTaBICHHBI  CIIEAYIOLIEH

dopmyoii (II):

NN
0 ..
\\
\ N OCH; (I
HzN T\
S

WK ero (papMaleBTHYECKU TPUeMJIeMasi COJb.
4. (R)-2-((1R,3S,5S)-3-((3S,4R)-1-(5-XnopnupuMuarH-2- 11 )-3-3TOKCUTTUTIEPUTUH-4 -
w1)-8-a3a0unukio[ 3.2. 1 Jokran-8-1)-2-[UKJIONpONuIaleTaMU, MPeNCTaBICHHbBIN CIeIyIOIe

dopmyoii (III):



WK ero (papMaleBTHYECKU TPUeMIIeMasi COJb.
5. (R)-2-Iuxnonporun-2-((1R,35,5S)-3-((2S,  45)-1-(5-propnupumunus-2-un)-2-

METHIUNEPUINH-4-11)-8-a3a0utukio| 3.2. 1 Jokran-8-ui)areramus, NPEICTABJICHHBII
cnenyroteii popmynoit (IV):
N* F
A
N
O Q\‘
N
HoNT YA D (Iv)

A

WY ero (papMaLeBTHUECKH IIpUeMIieMast CoJlb.

6. dapmaueBTHYECKas  KOMIO3ULMS,  COAEprKalas  COEOUHEHUE WU €ro
(dapMaLeBTHUECKU IPUEMJIEMYIO COJIb IO JII00OMy U3 mit. 1-5.

7. ATOHHCT OPEKCHMHOBOIO peLenTopa 2 Tuma, NpeayCcMaTpUBAKOLIUN COCAUHEHHE WU
ero (hapmaLeBTHUECKU MPUEMIIEMYIO COJIb M0 JIFOOOMY U3 mi. 1-5.

8. TepaneBTHueckOe CpPEACTBO IJIs JIEYEHMs] HAPKOJICNICUU, COAEpXKallee COeIMHEHUE
WK ero papMaleBTHYECKH MTPUEMIIEMYIO COJIb IO JIF0OOMY U3 mit. 1-5.

9. Cnoco®  neyeHHMs  HAPKOJIENICHM,  BKJIIOYAIOLUIUN  BBEACHHE  CYOBEKTY
bapmakonorndyecku 3QpGEeKTUBHON A03bI COSNMHEHHSI M ero (papManeBTHYeCKU MPHEeMIeMOt
coi 1o Jrodomy u3 m. 1-5.

10. CoenuHeHnue win ero gpapMaleBTHYECKH IpUeMiIeMasi Cojib 1o Jrobomy u3 mm. 1-5
1Tl IPUMEHEHUS B JIECYEHUN HAPKOJIETICHU.

11. IIpumeHeHne CoenUHEHNs WK ero (papMareBTUYECKH MPUEMIIEMOI COJIU IO JTF000My
u3 m. 1-5 s u3rotoBneHus papMaeBTHYECKON KOMIIO3UINH, TPETHASHAYSCHHON ISl JICYCHHSI
HapKOJIETICUH.

12. TepaneBTuyeckoe CPEACTBO IJIsl JICUCHUs KATAIJIEKCHM, COAEpPIKALlee COEAUHEHUE
wiH ero papMaleBTHYECKH MTPUEMIIEMYIO COJIb T10 JIFoOoMy u3 T, 1-5.

13.  Cnoco®  neueHHs]  KaTalUIGKCHH,  BKJIIOYAIOIIMNA  BBEACHHE  CYOBEKTY
bapmakonorndecku 3¢pGeKTUBHON 03Bl COENMHEHHS HIIN €ro (papManeBTUYEeCKU MPHEMIIEMON
comu 1o Jrodomy u3 m. 1-5.

14. Coenunenue umu ero gapmMaLeBTUYECKH MpUeMIieMasi Cojlb Mo Jro0oMy u3 mm. 1-5
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IUJIsl IPUMEHEHUS B JICUCHUU KaTAIJIEKCHH.

15. IlpumeHeHne COeqMHEHMSI FITH ero (hapMaLleBTUYECKU IPUEMIIEMON COJIU TIO JIFOOOMY
u3 . 1-5 s u3rotosneHus papMaleBTHUECKON KOMIIO3HIINHU, MTPEeIHASHAYSHHON JUTS JICYUCHHSI
KaTaIlIeKCUH.

ITo noBepenHocTH
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