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COEJUMHEHHUA NUPPOJIUIUHA

HacTosimiee n3o00peTeHre OTHOCUTCS K COETMHEHHSIM MTUPPOJIHINHA, UX
bapmMareBTHYECKH MPHUEMIIEMBIM COJISIM, (papMaleBTUIECKUM KOMITO3ULIUSIM U
TEPANeBTHUECKUM MPUMEHEHUSM YKa3aHHBIX COSIUHEHNH.

B nedennn cepreuno-cocynucteix 3adonesanuii (CC3) ObUTH TOCTUTHYTHI
3HaYUTENbHbIE yeriexu. HecMoTpst Ha ycrexu B JIEYeHUH, MTALUEHTHI TPOAOJDKAIOT HCIIBITHIBATD
SBJICHHSI CEPAEUHO-COCYIUCTBIX 3a00NIEBaHNM, TAKHE KaK CTEHOKapAus, NHPAPKT MUOKapAa U
UHCYJIBT, KOTOPBIE TIPU OTCYTCTBUH JIEUEHUsI IPUBOIAT K cMepTH. HapyiueHne mununHoro
oOMeHa Wy AUCIUITUAEMHUs] OCTaeTcss OCHOBHBIM (paktopom pucka CC3. Hapymenus
JUIMUAAHOTO OOMEHa MOXKHO Pa3feNuTh Ha YeThIpe 00IMX (pakTopa prcKa: MOBBIIIEHHbBIN
yYPOBEHb XOJIeCTepUHA JUNONPOTeNHOB HI3KOH ruiotHocTH (X-JIITHIT), xonectepuna
JUNonpoTenHoB HU3Ko# motHocTH (X-JITIBII), moBeienHslil yposens Tpurnuuepunos (T1) u
MOBBIIEHHBIN ypoBeHb JunonporenHos (a) (JIIT (a)). CymecTByrOT pa3indHbIe CXEMBbI JICUSHMS,
HalleJleHHble Ha NoBbllIeHHbIN ypoBeHb X-JIITHII, Huskuii ypoens X-JIIIBII u noBbIeHHbINH
ypoBeHb Tpurinuepuaos. OnoOpeHHBIX BAPUAHTOB JICYEHUS! MALIEHTOB C MOBBIIICHHBIMH
koHuenTpauusivu JII1 (a) mano. B HEKOTOPBIX Clydasix MOXKHO MCIIOJIb30BaTh adepes AJis
¢dunbTpanuu kposu it yaanenus: JITTHIT u JIIT (a); ogHako 3 deKT sSBISIOTCS BpEMEHHBIM U,
KaK MPaBUJIO, MPOLIEAYPY HYKHO MOBTOPATH Kaxkble ABe Henean. He cymiecTByer onoOpeHHOro
MEIUKAMEHTO3HOTO JieueHus Uit cHbkeHust yposast JIIT (a). @usnonoruyeckas ¢pynkuws JII1 (a)
SIBJISIETCS CJIOJKHOM; OJTHAKO COOOINAETCsI, UTO MOBBIIEHHBIH ypoBeHb JIIT (a) B m1a3me siBisieTcst
He3aBucUMbIM (pakTopom pucka CC3. CymecTByeT NoTpeOHOCTh B MEIUKAMEHTO3HOM JICYEHUU
MALUEHTOB C MOBBIMEHHbIM ypoBHeM JIIT (a)1.

JIONOJTHHUTENBbHBIE BAPUAHTHI JICYSHUS SIBIISIOTCS KEJIATEIbHBIMH ISl TAIIUEHTOB,
CTPAJIAOLINX CEPACYHO-COCYAUCTBIMH 3a00JI€BAHUSMU, H, B YACTHOCTH, JJIsl TAL[UEHTOB,
CTPAIAIOLINX HAPYLISHUSIMH JIMTUAHOTO oOMeHa win aucaunuaemuei. CymecTByer
NOTPeOHOCTh B JOMOJHUTEIBHBIX BAPUAHTAX JICUEHUS ISl TALUEHTOB, YbH CEPIAEUHO-
COCYIUCTBIE PUCKH HE TIOANAIOTCS TOCTATOYHON KOPPEKTUPOBKE C HCIIOJIB30BAHUEM
COBPEMEHHBIX CTAHIAPTHBIX CIIOCOOOB JICUSHHSI, TAKUX KaK AUeTa, (GU3NIECKHUE YIIPaKHEHHSI
W/ WITH IPUMEHEHHUE OTHOTO MJIH 0OJiee JIEKapCTBEHHBIX CPEICTB, TAKUX KaK CTATUHBIL, (GUOpaTel u
HUaLWH. B Hacrosmem n300peTeHny NpeasiosKeH qPYyroi BapHaHT JISYEHUS IS TALUEHTOB,
crpagarommx CC3. CymecTByer noTpeOHOCTD B papMalleBTHYECKH TPUEMIIEMBIX COSTMHEHHSIX
U BapHaHTax JieueHus il CHbkeHus yposrei JIIT (a) B ma3me.

IIpennoxxeno coenuaenue Gpopmybl I
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L BeiOpan u3 rpynmel, cocrositueit uz -CHNHCH:»-, -CH>NH-, -NH-, -S-, -S(O)-, -S(0)2-, -O-, -
OCHz;-, -OCH,CH,0-, -NHSO>NH-,

—CH2-N—CH2—

pl

>
kaxapii R R R? R* R u RS nesaBucumo BiGpan u3 rpymmsl, cocrosimeit us H u CHs; un

ero (apMaLeBTHYECKH IPUeMIIEMasi COJIb.

IpennoxkeHo coenuuenue Gopmybl 7

N CO,H

(I’’); nu

ero ¢apmMaLeBTHYECKH IPUEMJIEMAsi COJIb.

IIpenanoxeno coequnenue @opmyer 1:
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(1),
WM ero (papMaleBTHUECKU IpuemMieMasi CoJlb.

B onnoM BapuaHTe peannsanuy NpensiokeHo coeauHenue Popmynl 2:

Sz

HO

SSNH
HO

2),
5  wm ero gpapMareBTUYECKH PHEMJIEMAast COJb.
B ogHoM BapuanTe peanuzanuu npeaiokeno coenunerre @opmyner I, I'°) 1 unn
DopmyJibl 2, THe YKa3aHHOE COSNMHEHHE MPENCTaBIsieT COO0H (hapMalleBTHYECKU TPUEMIIEMYIO
conb. B ogHOM BapuaHTe peanuzauuu npenjoxeHo coenunenue @opmynst I, @opmyist 1 wim
@Dopmyiel 2, TIIE YKa3aHHOE COSIUHEHNE TPEICTaBIIeT COO0H THAPOXIIOPUAHYIO Colb. B
10  onHOM BapuaHTe peanu3aluy NpeayiokKeHo coenuHenne @opmynl 1 wiu @opmyiel 2, rae
yKa3aHHOE COEIMHEHHE MPECTABISIET COOOH TETPAruAPOXIOPUAHYIO COJb.
B onHOoM BapuaHTe peanuzauuu npenjoxeHo coequHenne @opmyinsl I, @opmyist 1 nim
@DopmyIiel 2, TIIE YKa3aHHOE COSIUHEHNE TPEICTABISIET COOOH THAPOXIIOPUAHYIO COJb,
BBIOPAHHYIO U3 TPYIIIBL, COCTOSIIEH U3 MOHOTHAPOXJIOPUAA, TUTHIPOXIIOPHIA,
15  Tpuruapoxsopuia U TeTparuApoxjiopuaa. B oqHOM U3 BapHaHTOB peannsaluu MPenioKeHO

coenunenne @opmyisl 1 unu @opmyinsl 2 B BUAE LIBUTTEP-UOHA.



-

IIpennoxeno coenuHenne @opmyiel I, rae L BeIOpaH U3 rpynmsl, cocToSIIEH U3 -
CH,NHCH:-, -CH;NH-, -NH-, -S-, -S(O)-, -S(O)2-, -O-, -OCHz-, -OCH,CH>0O- u -NHSO;NH-;
WK ero (papManeBTHUECKU pruemieMasi CoJlb.

Ipennoxeno coenunenne @opmyiel I', rae kaxsii uz R! u R® npeacrasnser coboit H;

5  wu L BeiOpan u3 rpymnmbl, coctosiieit u3 -CH,NHCH:-, -CH,NH-, -NH-, -S-, -S(0)-, -S(0),-, -O-,
-OCH;-, -OCH>CH0- u -NHSO;NH-; unu ero papmarneBTH4ecKu mpuemiemast COJb.

Ipennoxeno coenunenne Popmyiel I', rae kaxasii uz R! u R® npexncrasnser coboit H;
kaxabii u3 R* u R* npencrasnser co6oii CHs; u L BeIOpaH U3 rpymibl, COCTOSIIEH U3 -
CH,NHCHz-, -CH2NH-, -NH-, -S-, -S(O)-, -S(0)2-, -O-, -OCHz-, -OCH,CH,0- u -NHSO,;NH-;

10 unm ero dpapMaleBTUYECKH NPHEMIIEMAst COJIb.

Ipennoxeno coenunenne Popmyiel I', rae kaxsii uz R! u R® npencrasnsier coboit H;
kaxbii u3 R* u R npencrapnser coboit H; u L BeIGpaH U3 rpymibl, COCTOSIIEN U3 -
CH;NHCH:-, -CH,NH-, -NH-, -S-, -S(O)-, -S(0)>-, -O-, -OCHz>-, -OCH>CH,0O- u -NHSO>NH-;
WM ero papMaLeBTUYeCKH IpHeMieMast COJlb.

15 ITpennoxeno coenunenne @opmy:sl I', rae L BeIOpaH U3 rpynsl, cOCTOSIIEH U3

—CH2-N—CH2—

RN —CHy—N—CHy—
R® F
HO™ ~0
O\
u

; WK ero (hapMalieBTHIECKH MTpHeMJIeMast

COJb.
IIpennoxeno coenunenne @opmynst I', rae kaxnawiii u3 R!, R? u R’ npencrasnser coboit
—CH2-N—-CH2—
RN
R6
HO" N0
H; u L BeIOpaH U3 rpynmsl, COCTOSIIEH U3 u
— CHy—N—CHy—
F

20 ~ ; WK eT0 (papManeBTUYeCKH puemMiieMast COJb.
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IIpennosxeno coenunenne @opmynsi I', rae kaxnabiii u3 R!, R* u R’ npencrasnser coboit
H; xaxaeii u3 R?, R* u R® npencrasnsier coboit H; unu ero papMaLeBTHUECKH PHeMIeMast
COIb.

IIpennosxeno coenunenne @opmynsi I', rae kaxnabiii u3 R', R* u R’ npencrasnser co6oit

H; u xaxsiii u3 R?, R*u R® npencrasnsier coboit CH3; mnu ero gpapMaLeBTHUECKH PHEMIeMast

COJIb.
Ipennoxxeno coenuaenne @opmyiel I', roe L mpencrasisier codoit
—CH2-N—CH2—
RN
R6
HO™ ~0

; kaxaeii 13 RY, R? u R® npencrasnsier coboii H; kaxaprii u3 R?,
R*u R® npencrasnser coboit CHs; umu ero apMarieBTHIECKH MPUEMIEMasi COJIb.

B onHOM BapuaHTe peanusanyy npeokeHa papManeBTHIecKas KOMITO3HLIUS,
copepaxatas coenuHenne @opmyinsl I, @opmyinsl I, @opmyner 1 unu @opmyiisl 2 uinu ero
¢apmareBTHYECKH IPUEMIIEMYIO COJIb, Y ITO MEHbLIEH Mepe OJ1H (hapMaleBTHYECKH
NpUeMJIEMBbIH HOCUTEIb, pa30aBUTENb WIN BCIIOMOTATEIbHOE BEIECTBO.

B onHOM BapuaHTe peann3aluy MpejIokeH Croco0 IEUeHUs MalUeHTa, Hy KIAIerocs
B JIEYEHUH CEPIIEYHO-COCYAUCTOrO 3a00JIeBaHMUs, BKIIOYAO LI BBeAeHUE 3(H(PeKkTUBHOTO
KOJINYECTBA COSNMHEHMsI, BRIOPAHHOTO U3 TPYIIbL, cocTosimen u3 @opmyibl I”, @opmyinsr 1 1 2,
WM ero (hapMaLeBTHUECKH PUeMIIEMOH COJTH. B OHOM BapuaHTe peain3anuy IpeaioxkKeH
croco0 JieueHus MalueHTa, Hy KIA0IIerocs B JISYEHUH CEepIeYHO-COCY AUCTOTO 3a00JIeBaHus,
BKJIFOYAIOLTHI BBeZeHHE 3(pPeKTHBHOTO KomuecTBa coearHeHust @opmyiet I’ wmu ero
(apmMareBTHYECKH TPHEMJIEMOI coi. B 0fHOM BapHaHTe pean3aui NpeaiokeH Crnocod
JIeYeHHS MALIEeHTa, HYKAAIOIIErocst B JICUEHHH NMOBbIeHHbIX ypoBHel JIIT (a) B ma3me,
BKJIFOYAOLTHI BBeZeHHE (P PEeKTHBHOrO KOJMUECTBA COSAMHEHUS, BBIOPAHHOTO U3 TPYIIIIbI,
coctosiien u3 @opmyisl I, @opmyibl 1 1 @opmyisl 2, uiu ero papMareBTUIECKH
npuemMIIeMoli Coii. B oHOM BapuaHTe peann3aluy MpeaioKeH Crocod JIEUeHUs alueHTa,
HY>KIAIOLIETOCs B JICMEHUHU MOBBbIIEHHbIX YpoBHeH JIIT (2) B mra3me, BKIFOUAOLIUI BBEICHHE
s¢dexTuBHOro KonuvecTsa coenuHeHst @opmysl I nnm ero gpapmaneBTudecku mpueMIIeMoi
COJIH.

B onHOM BapmaHTe peanu3anuy MpeiIokeHO COSTUHEHNE, BHIOPAHHOE U3 TPYIIIILI,

cocrositet u3 @opmyiiel I, @opmyisl 1 u 2, wiu ero ¢papMaleBTHYECKU TpHeMIIeMasi COJIb s
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NpUMEHEHUs B Tepanuu. B ogHOM BapuaHTe peann3aluy NpeiokeHo coequHeHre @opmyibl
I’” unm ero gapmarieBTHUECKH TPUEMIIEMAst COJTb ISl IPUMEHEHUS! B TEPAITHH.

B onHOM BapmaHTe peanu3anun MpeIokeHO COSTUHEHNE, BHIOPAHHOE U3 TPYIIIILI,
coctositien n3 @opmyisl I, @opmyinsl 1 1 2, wium ero papmManeBTHUECKU TpUEMIIEMast COJb IS
NPUMEHEHHUS TP JICYEHUH CEePIIeTHO-COCYANCTOro 3a0oneBanus. B ogHOM BapuaHTe
peanu3annu npeioxkeHo coequHenne @opmyisl I'” wiu ero apmMareBTHHIeCKH puemMiieMast
COJb JUIsl MPUMEHEHUS TP JIEYEHUHU CEPAEIHO-COCYAUCTOrO 3a00IEBaHMUS.

B onHOM BapuaHTe peanusanuy MpeaiokeHO COeTUHEHNE, BHIOPAHHOE U3 IPYIIIILI,
cocrositeit uz @opmyiisl I, @opmyiisl 1 u 2, wiu ero ¢papmaeBTHYECKU TPHEMIIEMasi COJIb JIJIst
NPUMEHEHHUs TIPU JIeYeHUH NMOBBIIeHHbIX ypoBHei JIII (a) B mazme.

B onHOM BapuaHTe peanu3anuy MpeaiokeHo NPUMEHEHHE COSMHEHNUS, BHIOPAHHOTO U3
rpynnel, cocrosimen n3 @opmyiel I’, @opmyser 1 1 @opmyinsl 2, unu ero papmaneBTH4IeCKU
NPUEMJIEMON COJIU AJIS MOJYyYEHUs IEKApCTBEHHOIO CPEACTBA IJIsl JICUEHUs] CEePIEeUHO-
COCYIUCTOrO 3a00JIeBaHMSI.

JIIT (a) MOXeT MPOSIBISITH KaK MPOTPOMOOTHYECKHE, TAK M AaHTUTPOMOOTHIECKHE
CBOWCTBA, a Takxke arepoTpomboTudeckue ceoiictea. JIII (a) moxker MHrHOMpPOBaTh HUOPHUHOIH3
Y HAKaIUTMBATBCS B COCYAMCTON CTEHKE, BBI3bIBAast TPOMOOOOPA30BAHUE U ATEPOCKIEPOTHUECKHE
nopaxkenust. Yposuu JIIT (a) B m1a3me CyLIECTBEHHO Pa3IMYal0TCs y Pa3HbIX Jronen. B
oTIMYHe OT APyrux (akTopos pucka, yposuu JIII (a) B mia3me CyIecTBEHHO HE MEHSIIOTCS B
3aBHCHUMOCTH OT IUETHI M PU3NYeCKHX yrpakHeHuid. Yposuu JII1 (a) B mrasme MoryT ObITh
CBSI3aHbI C T€HETHUYECKOH MPEeaApacoNOKeHHOCThIO.

JIIT (a) moxox Ha X-JITIHIT Tem, uto oH BKitouaet junuaHoe sapo JITTHIT ¢
CONMYTCTBYIOLINM anojunonporenHoMm B (apoB), Ho, B ommume ot X-JITTHIT, JIIT (a) Takske
COEP KUT YHUKAJIBHBIHN anoJunonporenH (a) (apo(a)), cBsi3aHHBIN ¢ apoB mocpencrsom
nucynbGuaHOl cBsizu. Apo(a) cuHTesupyercs B neueHu. Coopka JIIT (a) u3 wactun apo(a) u
JIITHIT MoxeT NpONCXOAUTh B reNaTOLUTAX, HA KJIIETOYHON CTEHKE WIIU B IIJIa3Me.
Wnrnbuposanue coopku yactuns! JITHIT mocpencTsom apo(a) moxker cHu3uTh yposau JIIT ().

B KOHTEKCTE HACcTOSIIEro TOKYMEHTa TEPMHUH «ToBbIeHHbIe ypoBHH JIIT (2) B utazme»
O3Ha4aeT YPOBEHb B IJIa3Me, KOTOPBIN paBeH WJIH MPEBBIAET MpUMepHO SO Mr/ .
CoenuHeHue, NpeaOKEHHOE B HACTOSIIEM JOKYMEHTE, MOXKHO MPUMEHSITD JUIsl JIEUEHUS C
1enbio cHkeHus yposHet JIIT (a) B miasme.

B KOHTEKCTE HACTOSIIEro TOKYMEHTa TEPMUH «(papMaLeBTHUECKH MPUEMIIEMAsT COJTb»
OTHOCHUTCSI K COJIU CO€IMHEHUsI, KOTOPast SIBJSIETCS PUEMIIEMON ISl KIIMHUYECKOTO U/HJTH
BETEPUHAPHOTO NpuMeHeHus. [Ipumepsl papmManeBTHIeCKn MPUEMIIEMBIX COJeH 1 OOLTYIO

METOZIOJIOTHIO UX nojiydeHust MoxkHo HalTu B «Handbook of Pharmaceutical Salts: Properties,
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Selection and Use” P. Stahl, ef al., 2-e nononnennoe u3nanue, Wiley-VCH, 2011, u S M. Berge,
et al., «Pharmaceutical Salts», Journal of Pharmaceutical Sciences, 1977, 66(1), 1-19.
Coemunenus @opmyn I, I, 1 unu @opmyibl 2 MOTYT NMPEACTABIATh COOOH LIBUTTEPUOHHYIO
COJIb, COJIb MPUCOEUHEHNsI OAHOMN, ABYX Uiy Tpex kucnor. Coeaunenus @opmyn I', I'°) 1 unu
@opmMyJibl 2 MOTYT MPEACTABIATE COOOH CONM MPUCOEAMHEHUS OHOTO, ABYX WJIH TPEX
OCHOBAaHUM.

dapmarieBTHUECKHE KOMITO3UIUH COTJIACHO HACTOSIIIEMY H300PETEHUIO MOTYT OBITh
NOJIY4€HBI C HCTIONIb30BaHNEM (papMalLleBTHUECKHU MpUeMIIeMbIX 1o0aBok. Tepmun
«(papMaLeBTUYECKH IPUEMIIEMBbII» OTHOCUTCS K OTHOMY WUJIH OOJiee HOCUTEISIM, pa30aBUTEISIM
W/WITN BCTIOMOTaTeJIbHBIM BEIIECTBAM, KOTOPbIE COBMECTHMBI C IPYTUMU KOMIIOHEHTAMHU
KOMITO3ULIM U HE BPEIHBI AJIs MMALlMEHTa ¢ (papMalieBTUIeCKOH ToukH 3peHus. [Ipumepsl
(papMaLeBTHYECKUX KOMITIO3ULMH U CIIOCOO0B UX MOJTYYEHHsI XOPOILIO U3BECTHBI CIIEIHATHCTaM
B JAHHOM 00JIaCTH ¥ MPEACTaBIIeHb], HarpuMep, B myonmukanuu «Remington: The Science and
Practice of Pharmacy», Loyd, V., ef al. pen., 22-e u3n., Mack Publishing Co., 2012.

B xOHTEKCTE HACTOAIIErO JOKYMEHTa TEPMHH «3(PPEKTHBHOE KOJMYECTBO» OTHOCUTCS K
BEJIMUMHE 03bl, KOTOpas siBysieTcs 3)(HeKTUBHOIN Mpu 1eueHnn HapyieHus. D PeKTHBHOE
KOJIMYECTBO AJIs1 KOHKPETHOT'O MAIIMEHTa MOXKET ONPeeIUTh KBATH(UIMPOBAHHBIH CIIEUATICT
B 00JIACTH 3IpaBOOX PAHEHHSI.

B KOHTEKCTe HACTOSIIEro JOKYMEHTA TEPMUHBI KITPOLECC JICUSHHST», «JICYUTDbY WU
«JIeUeHHUe» BKJIOYAIOT 3aMeJICHHE, TPEeIOTBpaIleHIe Ui OOpalleHHe BCISITh
NPOTPECCUPOBAHMS WJIH TSDKECTH CYLIECTBYIOIIETO CUMIITOMA, HAPYLISHHSI, TATOJIOTUYECKOTO
COCTOSIHUS MUK 3a00JIeBaHMs. B KOHTEKCTE HACTOAIIErO JOKYMEHTA TEPMUH «JICUCHUE
CepAEYHO-COCYUCTOrO 3a00JIeBaHUS» O3HAYAET 3aMeIJICHHEe, YMEHbIIEHHE, PEAOTBPALICHNE
WK oOpalleHne BCIATh MPOrPEeCCUPOBAHUS 3a00IEBAHUS CEPALIA HIIH KPOBEHOCHBIX COCYOB.
IIpennoxeH crocol nedenHns nHpapKkTa MUOKapAa, BKIFOYAOLINI BBEJEHHE COSAMHEHUS
®opmyiel I', @opmyinsl 1 unu @opmMyniel 2 MalUeHTy, HYKAAIOLIEMYCSl B 3TOM.

B KOHTEKCTE HACTOSIIEro TOKYMEHTa TEPMUH «IAIHEHT» OTHOCHUTCS K
MJIEKONHUTAOLIEMY. [IpeanodTUTeNbHO MAIIMEHTOM SIBJISIETCS YEJIOBEK.

dapmarLeBTHIECKHE KOMITO3UIIUH MOTYT OBITh COCTaBJIECHBI B (hOpMY TaOIETKH HIIH
KarCyJibl Ul IEPOPaIbHOTO BBEIEHUS, PACTBOPA ISl IEPOPATBHOTO BBEICHHUS HITH PACTBOPA
IUI THbEKUMH. B ogHOM BapuaHTe peain3aliuy KOMIIO3UINS MOIXOAUT TSI TEPOPATIBHOTO
BBEJICHUSI.

Hexotopsle cokpalieHus onpeneneHpl CIEAYIOIUM 00pa3oM: K Apo» OTHOCHUTCS K
anonunonporenny; «BOC» orHocuTcst k mpem- Oyrokcukapbonmny; «bCA» oTHOCHTCS K

ObIUbEMY CBIBOPOTOUHOMY anbOyMuHY; «DAD» OTHOCHTCS K AETEKTOPY C TUOIHON MaTpULIEH;
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«JAIXM>» OTHOCUTCS K AUXJOPMETAaHy WJIM METHUIIEHXJIOPUY; «A.U.» OTHOCUTCS K
auacTepuoMepHoMy m30BITKY; « IMDA» oTHOCHTCS K AUMeTIITINIAMUHY; K DMEM»
otHocuTCs K cpene Mria, moguduumposanHoii Jlynedexko; « IMPA» oraocurcs k N,N-
mumetmidopmamuny; « IMCO» OTHOCUTCS K AUMETHICYIB(POKCHIY; «3.1.» OTHOCUTCS K
sHaHTHOMEpHOMY U30BITKY; KEACA» OTHOCUTCS K STICHIIOH-aMHUHOKAIIPOHOBOW KHUCIIOTE WIIH 6-
amuHOKanpoHoBoi kuciote; KELISA» orHOcuTCs K TBeprodasHOMY UMMYyHODEPMEHTHOMY
aHAJN3Y, «3KB.» OTHOCHUTCA K SKBUBaJeHTaM; «Et2O» OTHOCHTCS K IUATHIIOBOMY 3QHPY;
«EtOAc» otHOCHTCA K aTUNaneTaTy; «EtOH» oTHOCHTCS K 3TaHONY WK 3TUJIOBOMY CIIUPTY;
«IIp.» orHOCHTCS K TpuMepy;, «PBC» oTHOCHUTCSA K (heTanbHOl Obubeli chiBopoTke; «HECY
oTHocUTCs K ruppokcuyTuinenonose; «KHEK» oTHocuTes k mouke sMOpHOHA 4eN0BeKa,;
«HepG2» orHOCHTCS K KileTouHON uHUM renaroMsl yenoseka, « HEPES» oTrHocurces k 4-(2-
TUAPOKCUITII)- | -unepasuHITaHCy b OHOBON kucioTe; «BOXXX» orHocuTes k

BBICOK03( (heKTUBHOI KUAKOCTHOI XpoMaTorpaduu, «KHRP» oTHOCHTCSI kK mepokcuaase XpeHa,
«ICs0 » oTHOCHUTCA K KOHLIEHTPALIUU areHTa, Kotopas BbI3biBaeT 50% MaKkCHUMajbHOTO
MHTHOUPYIOIIEro OTBETA, BO3MOXKHOTIO AJIsl STOTO areHTa; KMUH» OTHOCHTCS] K MUHYTE WJIN
muHyTaM; «MeOH» oTHOCHTCS K MeTaHOJIy Wiu MeTuioBoMy cnupty; «MTBD» otHOCHTCS K
metui-mpem-0ytunosomy 3¢upy; «OP@-BIIKX/MC» orHOCHTCS K 00palieHHO-()a30BoH
BBICOKO3((hEKTUBHOM KHIAKOCTHOM XpomaTtorpaduu ¢ Macc-cnektpomerpueit; «kKT» orHocHTCs
K KOMHaTHOU Temnepatype; «CXKX» OTHOCUTCS K CBEPXKPUTHUECKON KHUIKOCTHON
xpomarorpadun; «SPA» OTHOCUTCS K CHUHTUUIILHOHHOMY aHAJIN3Y COMMKEHUS; KtR)»
OTHOCHUTCSI KO BpeMeHU yaepskuBanust, « TT' ®» orHocuTcs k Terparuapodypany; « TMB»
otHOcHTCs K 3,3',5,5'-TepameTinOen3uauny, a « Tris» OTHOCUTCS K

TPUC(TUAPOKCUMETHI )JaMHHOMETAHY.

OtnenbHbIe H30MEPBI, SHAHTHOMEPHI U THACTEPEOMEPBI MOTYT OBITh BbIIEJICHBI HJIH
pa3zeNeHbl CreHaIiNCcTaMi B JAHHOH 00JIaCTH TEXHUKH B JIFOOOH y10OHOM TOUKe CHHTE3a
COeIMHEHUH, IePEUNCIICHHBIX HIKE, CIOCO0aMH, U3BECTHBIMH CIIELUATUCTAM B TAHHOU
00JIACTH TEXHUKH, HAITPUMEP, IPU TIOMOIIHN TEXHOJIOTUU CEJIEKTHBHON KPUCTAJUTU3ALINH HITH
XUPAJIbHOHN XpomaTorpaduu.

Coenunenne @opmyisl I’, @opmyanel I, @opmynel 1 unu @opmyinsl 2 jgerko
npespamiaercs B papMareBTHUECKH IPHEMIIEMYIO COJIb U MOXKET OBITh BBIICJICHO B BUJE TAKOM
comu. OOpazoBaHUE COJM MOXKET IPOUCXOAUTD NMPU A00aBIeHUH (HapMaLEBTHUECKH
NPUEMIIEMON KHUCJIOTBI C 00pa30BaHUEM COJI TIPUCOEAMHEHHSI KHCIOThI W MyTeM JO0aBIICHUS
(dapmMareBTHIECKH MPUEMIIEMOTO OCHOBAHUSI ¢ 00Pa30BaHUEM COJIU MPUCOETUHEHUS] OCHOBAHMSI.

Conu Takke MOTYT O6pa30BbIBaTbC$I OOHOBPEMECHHO IMPU CHATHUU 3alIUTBI C 430Ta UJIAU
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KUCJIOPOJia, TO €CTh MPH YAAJIEHNH 3aLUTHON rpynmnbl. IIpuMepsl, peakiiuu U yclioBus
coeoOpa3oBaHUs U3BECTHBI CIIELIUAUCTY B JAHHOH 00JIACTH TEXHHUKH.

CoenunHenus1, BBIOpaHHBIE U3 IPYMIIbL, cocTosei nu3 @opmynsl I, @opmyosr I,
@opmyiel 1 1 @opmyibl 2 UK UX CONEH, MOTYT OBITh IOJy4EHBI C MOMOIIBIO PA3IMYHBIX
Croco0OB, HEKOTOPBIE U3 KOTOPHIX MPOMJUTIOCTPUPOBAHBI B pasaenax [IpuMeps! monydeHus u
ITpumeps! Hike. KoHKpeTHBIE CTaAMK CHHTE3a JJIS KQXKIOTO U3 ONMHUCAHHBIX CIIOCOOOB MOKHO
KOMOMHHUPOBATH PA3JIMYHBIM 00PA30M HJIM B COUYETAHUU CO CTAJUSMU U3 JPYTUX CIIOCOOOB IS
NOJIY4Y€HUS] COeAMHEHUI UM COJIeH COTIacHO HacTosimeMy n3o0pereHuro. [IpoayKThl Kaxmoi
craguu B pasznene IIpumeps! monyueHust MOKHO BBIAEIATH TPAAULIMOHHBIMU CIIOCO0aMH,
XOPOLIO U3BECTHBIMU B IAHHOW OOJIACTH TEXHUKHU, BKJIIOUAs SKCTPAKIHIO, YIIApUBAHUE,
ocaxkaeHue, xpomarorpaduro, GUIbTPOBAHUE, PACTHPAHUE U KPUCTAJUTU3ALIUIO.

Ha cnenyromux HIke CXeMax BCE 3aMECTUTENH, €CJIU He YKA3aHO UHOE, SIBJISIFOTCS
TaKUMH, KaK OTNpeesieHO paHee. PeareHThl M HCXOHBIE BEIECTBA OOIIEeOCTYITHBI
CrIeLUAINCTaM B TaHHOI oOnacTu TexHuku. He orpanunumnBast 00beM H300peTeHus], ClIeNyOLIHe
CXEMBI, CIIOCOOBI MOJY4YEHUs] U IPUMEPBI TPEACTaBIEHBI I JOIOIHUTEIbHOW WILTIOCTPALIN
mobperenmst. Coenunennss @opmyuet I, I, @opmyisl 1 1 @opmMyibl 2 MK UX COITH MOTYT
OBbITH TOJTy4YeHBI C HCIOJIb30BAHUEM MCXOIHBIX BEIECTB MM MPOMEKYTOYHBIX COSIUHEHUH C
COOTBETCTBYIOLIEH JKeJIaeMOI CTePEOXUMUYECKON KOHPUTYpALIUEH.

Ha Cxeme 1 moka3aHo nonydeHne MpOMeXyTOUHBIX COEIUHEHUH, KOTOPbIE MOTYT
o0ecrneynBaTh JOCTYI K COENUHEHHSIM COTJIACHO HACTOSIIIEMY H300pEeTEeHUI0. 3aluIeHHOe
MPOU3BOAHOE A MUPPOJHANH-3-UIYKCYCHOM KHCIIOTHI CHaYaa MpeBpaliaroT B
aIMIIOKCA30IUANHOH B. DTOro 1oCTUraroT nyTeM npeiBapuTebHOrO peBpalieHust A B
XJIOPAHTUAPHUA KHCIIOTHI U B3aUMOAEHCTBUS C (4S)-4-0eH3MIOKCa30IUINH-2-OHOM B
npucyTcTBUM Xjopuna autus npu 10 °C. AnkunupoBaHue alluIokcazonuanHoHa B
NPOM3BOIHBIM OE€H3MIOPOMHIa 1 OCHOBAHHEM, TAKHM KaK OMC(TPUMETHIICHIINI )aMH]T JIUTHS,
npu 0 °C no3BosseT NOMyYUTh NPOMEKyTOUHOEe coennHeHne C nuactepeoceneKTUBHBIM
obpazom. CrienuamucTaM B JaHHOW OOJIACTH M3BECTHO, YTO CTEPEOXUMHSI 3aMEIICHHUS
OKCa30JIMJIUHOHA BJIMSIET HA 1MACTEPEOCENeKTUBHOCTD AJIKUIMPOBAHUS, U YTO HCIOIb30BaHHE
MIPOU3BOAHOIO OKCA30JIMINHOHA B ¢ MPOTUBOMNOJIOKHON UJIN PALIEMUYECKON CTEPEOXUMUYECKON
KOH(UTYpaLHel B ’TOM CHHTE3€ MOKET JIaTh JIMOO MPOTUBOIOJIOKHYHO
IMaCTEPEOCEIeKTHBHOCTD, TNOO ee oTcyTcTBUE. IIpeBpamenue ammnokcazonuaniona C B
KHUCJIOTHOE MPOMEKYTOUHOE coenrHerre D ocymecTsisitoT ¢ momornbio BogHoro LiIOH u H,O»
B TT'® npu Temnepatype ot 5 1o 15 °C. KucnorHoe npomexxyTouHoe coequHeHue D
HeoOsI3aTeNTbHO BRIAEISIOT B BHJIE COIM aMMOHHS. KuCIoTHOE nmpoMexkyTouHoe coenuHerne D

3aIUINEHO, HAIPUMED, B BUAE Mpem-0yTHIIOBOTO 3(upa MyTeM peakiun ¢ mpem-0ytui-1,3-
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IUHU30MPONIIN30MOYEBUHON MTPU MOBBIIIEHHON TEMIIEPAType € MOJTYIEHUEM IPOMEKYTOUHOTO
coenunenus E.

Ha Cxeme 1 Taxe n300paskeHO MpeBpaleHue KUCIOThI A B CJIIOKHBIA METHIIOBBIN Up
F, uTo gocTuraroT myTem B3aUMONEHUCTBUS A C HOAMETAaHOM B MPUCYTCTBHH KapOOHATHOTO
OCHOBaHUS. 3aTeM MPOMEKYTOUYHOE coequHenne F alkmmpyoT mpou3BOgHbIM OeH3UIOpOMHIa
C UCTIOJIb30BAHUEM OCHOBAHUS, TAKOTO KaK OMC(TpUMeTHICHIAI)aMu Jutus, ipu -78 °C ¢
NOJIy4eHHEM NPOMeKyTOYHOTo coennHenust G. IIpomexxyrounoe coennaenne G CHOBa
ATKUITIPYIOT HOAMETAHOM C MCTIOJIb30BAHHMEM OCHOBAHUS, TAKOTO KaK
ouc(TpumeTuICUIII)aMu TUThs, ipu -78 °C, U 3aTeM CIIOKHBIN 3QUp rUAPOTU3YIOT
TUAPOKCUIOM HATPUS MPH MOBBILIEHHON TEMIIepaType C MOJyuYeHHEeM KUCIOTHOTO
npomesxyrouHoro coenuHenus H. Kucnornoe npomeskyrounoe coenunenue H 3amuineHo,
HarpuMmep, B Buze mpen-0yTUioBoro 3¢upa myreM peakiuu ¢ mpem-0ytuin-1,3-
JAUM30MPONIIIN30MOYEBUHON MTPU MOBBIIIEHHON TeMIIEpaType € MOJTyYeHUEM IPOMEKYTOUHOTO
coequHenus 1.

B vacrroctu, npomexytounsie coenunenust D, E, H u I, roe R? npexncrasnser coboit
6pom nimn -NO3z, 0COOEHHO NOAXOAAT AJIs JAIBHEHIINX MPEBPAILEHHH P MOJYYeHUH
coenuHenuii @opmynsl I, TIpomexxyrounoe coenunenue D, roe R? mpencrasnser codoii -H,
MOKeT OBITh MOyYEHO JIUOO MyTeM aJKWIMPOBaHus B OeH3UIOpOMHUIOM ¢ OCTEAYOIIIM
TUAPOJIU30M ALMJIOKCA30JIUIMHOHA, JINOO MyTeM MepeMeITuBaHusI TPOMEKYTOYHOTO
coequnenus: D, rne R? mpencrasisier coboli OpoM ¢ nmajuiagueM Ha yIriepOIHOM HOCHUTEJIE, B
armocepe Bogopona. Korma R? mpencrasinsier codoit -H, CHsATHE 3a1UTHI ¢ THPPOTUAHHOBOTO

a30Ta B MPOMEKYTOYHOM coequHeHnu D mo3BossieT nonyuutsb coequHeHus popmyiisi I7.
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Cxema 1

2
N o9 CO,H

1
Pg1/ Pg~

a a

R
@) sz
1N o~ R2=H, Br, NO,
Pg~ 1N OH _
«— Pg- Pg = 3awuTHaa rpynna
H
. |
R

R

Ha Cxeme 2 moka3aHO MpeBpaleHue KIFYEeBOro MPOMEKYTOUHOTO coenuHeHust (J,
MOJIY4€HHOTO, KaK onucaHo Ha Cxeme 1) B mpeAnocieHne COeTMHEHHS COTIIACHO HACTOSIIEMY
u3o0perenno. bpomun npespamarot B anpaerun K ¢ ucnons3soBanuem cuntes-rasa (1:1
CO/H,), auerara namtanus(Il), Oyrunnu-1-anamantundochuna u NN N' N' -
TeTpaMeTUIITUIIEHANaMUHA IIPU MOBBILIEHHON TemnepaType. 3arteMm anpaerua K npespainaror
B cMech N 1 O mytem BoccTaHOBUTENbHOTO amMuHUpoBanusi K (2 win 3 skBUBanieHTa
COOTBETCTBEHHO) C aMMOHHEM U BOCCTAHABJIMBAIOLIUM areHTOM, TAKHM KaK
TPHUALETOKCUOOPTUAPHU HATPUS MITH LMaHOOOpruapun Hatpus, a 3ateM N u O pa3nensoT ¢
NOMOIIBIO XpoMaTorpadguu. B kadecTBe anbTepHATUBBI, AUMEpHOE coenuHeHrne O mony4aroT
nyteM npespainenus anpaeruaa K s anpnokcum L, Bocctanosnenus L no amuaa M npOTOYHBIM
TUAPUPOBAHUEM C HCIIOJIb30BAaHHEM I'yO0YaTOro HUKEJIEBOro KaTaJIn3aTopa MPH MOBBIIIEHHON
TEeMIIEpaType, ¢ MOCIeyOINM BOCCTAHOBUTEIbHBIM aMuHupoBanueM amruHa M anpaerunom K.
IIpomesxyTouHOe coeauHeHne P nogy4aroT myTeM BOCCTAHOBUTEIBHOIO aMUHUPOBAHUS

IMMEPHOTo npoMexyTodHoro coenuneHust O ¢ 3-¢grop-5-MeTokcnOeH3ambaeruaom.



10

15

-12-

Cxema 2
Q
0 Q 2 Pg
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0 P 1 c O\sz (0] b.c R
N b.c g (0] R
RN + o N
b,
NH R —_— OMe
}3 ! © 0,52 N
9 N “Pg Pg L F
Pg P

RP 1 R¢ HesaBucumo = -H unu -CHs

Ha Cxeme 3 noka3aHO JIOMOJHUTENbHOE IPUMEHEHHE OPOMUIHOTO MPOMEXKYTOUHOTO
coequHenus J A NONy4eHus IPEANOCIeAHUX COEANHEHUH COTTIACHO HACTOALIEMY
m3obperenmo. bpomua J npespamaroT B 60poHOBYIO KUCIOTY Q € HCIOIB30BAaHHEM
TeTparuapokcuandopa, xaop(2-munuknorekcuidocduno-2',4',6'-rpu-nponui-1, 1'-6udennn)(2'-
amuHO-1, 1'-Oudenmn-2-un)namiaausi(Il), X-PHOS u anerara kanus npy MOBBILIEHHOM
Temrieparype. 3atem O0poHOBYIO kucioTy Q npespamarot B ¢penon T ¢ ucnonszosanuem HrO»
npu 5 °C. @enon T cesi3piBatOT Ha Opomuze J ¢ UCTOMB30BAHUEM Hoauaa
menu(I),runpoxaopuna N,N-TuMeTUITIUIMHA U KapOOHaTa Le3Hsl TP MOBBIIIEHHOM
Temneparype ¢ nonydeHueM audenmiosoro dpupa U. @eron T Takke BCTYNaeT B PEAKIIHIO C
1,2-nubpoMd3TaHOM U KapOOHATHBIM OCHOBAHUEM IPH MOBBILIEHHOW TEMIIEPATYPE C MOTYyISHUEM
V. IIpomeskyTouHoe coenunenue anbaeruna K (monydenHoe u3 Opomunaa J, kak onrcaHo Ha
Cxewme 2) BoccTanaBnuBaroT Oopruapunom Hatpus pu 0 °C o criupta R, KoTopbIii 3aTem

MOABEPratoT peakuud MuLyHOOY C MOJyYeHHEM MPOMEKYTOYHOTO COSAHMHEHUS S.
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Ha Cxeme 4 noka3zaHO JOMOJHUTEIbHOE PUMEHEHHE OPOMUIHOTO MPOMEKYTOUHOTO

5  coenunenus J 1 NOSyYeHHs MPEATIOCIEIHIX COSIMHEHHI COrJIACHO HACTOSIIEMY
m3obperennto. J[Ba skBuBaneHTa Opomuza J COEAMHSIOT C THOALETATOM KaJTHUsl C
UCIIONIb30BaHHEM OMC(IMOSH3MINACHALIETOH )TaJIainsl, TPEXOCHOBHOTO (ocdaTa kamusi), 1,1'-
ouc(nudenundochuno)depporeHa ¢ nonydenueM audenmicyappuna W. 3atem cynbpun W
npeBpamaroT B ¢yyibdon X wiu cyiabpokcua Y ¢ UCMONIb30BaHUEM | WiiH 2 5KBUBAJICHTOB

10 MeTaxJoprnepoKCUOEH30HHON KHUCIIOTHI, COOTBETCTBEHHO.



Cxema 4
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RP u R® HezaBucumo = -H nnu -CHs

Ha Cxeme 5 nmoka3aHo HCIIONb30BaHUE IPOMEKYTOUHOTO HUTPO-COENUHEHUs Z
5  (momydeHHoro, kak Ha Cxeme 1) Ui moyueHHst MPEANOCIeIHIX COSAMHEHHH 10 HACTOSIIEMY

u3obpereHno. [IpoMexyTOUHOE HUTPO-CoennHeHne Z, BOCCTAHABIMBAIOT 10 aHWIMHA AA B
NPUCYTCTBHUH KaTaIU3aTropa B arMochepe Bonopona. AHWIMH AA MOIBEPraroT
BOCCTAHOBUTEJIbHOMY aMUHUPOBaHHUIO ¢ anbaerunoM K (mony4yenHsiM, kak Ha Cxeme 2) ¢
UCIIOJIb30BAaHMEM BOCCTAHABJIMBAIOLIETO areHTa, TAKOro KaK TPHALIETOKCUOOPTHAPU HATPHSL, C

10 monyuennem CC. Peakims byxsanbna mesxxay annanHOM AA u Opomuzom BB (mony4deHHbIM,
kak Ha Cxeme 1) ¢ ucrnonb3oBaHneM MeTaHcybponaTa [(2-auuukiorekcmidpochuno-3,6-
auMeTokcn-2',4',6'-rpunzonponui-1,1'-6undennn)-2-(2'-amuno-1,1'-6udennn) |nanmagus(1l)
(BrettPhos Pd G3) u xapOoHaTa Kanusi Py MOBBILIEHHOW TEMIIEPAType MO3BOJISIET MOJTYyUUTh

npousBoaHoe audenmnamuya DD. JIBa skBuBaiieHTa aHWIMHA AA TaKXKe PearupyroT ¢
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annykToM 1,4-nuazadunmkiio[2.2.2]okran-o6uc(anokcun cepol) (DABSO) u iogom mpu

NOBBIIIEHHOH TeMIepaType ¢ nonyueHuem cynbbpamuna EE .

Cxema 5
2 2
Pg\o vac H H vac O.Pg
0 s 0
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N N
N 1 1,
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Pg\o be Pg\O Rb’c
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b O g\o Rb,c H 1
N\ 1 R™O 2 0 N Pg
Pg “Pg !
cc N
N
\Pg1 Rb,C
HOO
R® 1 R°® HezaBucumo = -H nnu -CHs DD

Ob1mee cusiTre 3amuThI ¢ TpomeskyTouHbix coequHennii N, O, P, S, U, V. W X Y, CC,
DD u EE co Cxem 2-5 no3BoJsieT nonyuuts coenuHeHuss @opmyaet I, Ecnu 3amuTHas rpynmna
mupponuauna (Pg! Ha Cxemax 1-5) npezcrasnsier coboii -BOC, a cioxubiii 3¢up (Pg® Ha

10 Cxemax 1-5) npeacrasisier cobolt mpem-0yTHUinoBeIi 3¢up, odiee CHATHE 3aIHUThI

OCYILIECTBIISIIOT B O/IMH 3TaIl ¢ HUcnonap3oBanneM pactsopa HCl B oprannueckom pactBopurerte,
TAKOM KaK TUATHJIOBBINA 3Up, TUOKCAH WU H30MponaHon. [locie CHATUS 3aluThl a30T
MUPPOJTUANHA B coequHEeHUsIX @opmyiibl I” MOkeT ObITh METUIIPOBAH MMyTEM
BOCCTAHOBHUTEJIbHOT'O AMUHHUPOBAHUS MapadOpMajIbIerHI0OM U TPHALIETOKCHOOPTHAPUIOM

15  matpus.
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IIpumep nonyuenus 1
mpem-bytun-(3R)-3-[2-[(4S)-4-6eH31-2-0KCOOKCA3ONUANH-3 - T |-2-OKCO3THII | TUPPOITHINH- | -

KapOoKcHuiaT

0.0
)

“,
.

HobasnsroT TpusTHiiaMuH (56,5 1, 77,9 mu, 559 mmouns, 2,5 3kB.) B pactBop 2-[(3R)-1-
mpem-0yTOKCUKapOOHUIUPPOIUANH-3 -1 |yKeycHOM Kucnotsl (53,8 1, 235 mmons, 1,05 skB.) B
TI'® (540 mi), nognepxusaemsiii mpu 10 °C. Yepes 5 mun nobasisiroT nusanowxyaopun (33,7
r, 34,2 mn, 279 mmonb, 1,25 5kB.). Uepes 15 mun gobasnstot xmopun sutust (11,8 T, 279 mmons,
1,25 5kB.) B TT'® (540 mun) u (4S)-4-0ensunokcazonuaus-2-oH (40,0 T, 223 Mmodb, 1 5kB.).
Hatot cmecu Harperbes 10 KT u nepemermbaroT 24 4. Uepes 24 u nobasisirot 1 H. Bognyro HCI
(500 mu1) 1 OTHENSIOT OpraHryeckyro ¢azy oT BogHoH (a3el. OpraHuueckyro (asy mpoMbIBAIOT
1 1. BomabiM NaOH (500 mi) u HaceimeHHbIM BogHbIM NaCl (500 mi), cymat vHag MgSQOs,
(UNBTPYIOT M KOHLIEHTPUPYIOT pacTBOp B Bakyyme. Ocaiok cycneHaupyroT B cvecu MeOH /
Bozma (1:2, 575 mn) u nepemeruBaroT npu KT B Teuenne Houn. OTGHUIBTPOBBIBAIOT TBEPIOE
BEIECTBO, MPOMBIBAIOT rekcanamu (2 X 150 mur) U cymmiat TBepaoe BEIECTBO C MOJyYeHHEM
YKa3aHHOTO B 3arojioBke coenuHenus (65,7 r, 76%). DP/MC (m/z): 333 (M+H-mpem-0ytun),
'H SAMP (400,13 MT'u, CDCls) § 7,38-7,28 (m, 3H), 7,25-7,20 (m, 2H), 4,73-4,70 (m, 1H), 4,27-
4,19 (m, 2H), 3,75-3,66 (m, 1H), 3,55-3,48 (m, 1H), 3,38-3,30 (m, 2H), 3,11-2,96 (m, 3H), 2,84-
2,76 (m, 1H), 2,74-2,65 (m, 1H), 2,14-2,11 (m, 1H), 1,64-1,58 (m, 1H), 1,49 (s, 9H).

IIpumep nonyuenus 2
mpem-bytun-(3S)-3-[2-[(4R)-4-6eH31I-2-0KCOOKCA3 0N ANH-3 -1 |-2-OKCOTHII | TP POTHINH- | -

KapOoKcHuaT
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Ilony4aroT yka3aHHO€E B 3arOJIOBKE COEIMHEHHE I10 CYLIECTBY TaK, KAK OMUCAHO B

ITpumepe nonyuenus 1, ¢ ucnonpzoBanueM 2-[(3S)-1-mpem-0yTokcnkapOOHUITUPPONUIUH-3 -
WI|yKCYCHOM KUCOTHI U (4R)-4-0eH3mnokca3onuann-2-oHa. OQYHUINAIOT MPOAYKT MPU IOMOIIU

xpomarorpaduu Ha CuIMKaresne, UCroib3ys rpaaueHT ot 10 no 50% EtOAc B rekcanax. OP/MC

(m/z): 333 (M+H-mpem-6yTun)

IIpumep nonyuenus 3

mpem-0yTiin-(3R)-3-(2-MeToKCH-2-0KCOITHIT) TUPPONUANH- | -kapOokcuar

HobasmsiroT Hionmeran (2 mosiv/nn B MTBO, 240 mut, 480 mmons, 1,1 3kB.) k pacTBOpy 2-
[(3R)-1-mpem-0yToKcKapOOHWIUPPOTUANH-3-Ui |yKcycHOM kuchoTel (100 r, 436 MMonb) B
JIM®A (800 mu) mpu KT. JlobaBmsror kapOonatr kamust (90,4 r, 654 mmonb, 1,5 5kB.) u
NMepeMEeNINBAIOT TMOJYYeHHYI0 cMech B TedeHwe 4 dyacoB. JloOaemsror Bomy (1,5 n) wm
skcTparupyroT MTBD (3 ). Opraaudeckyro a3y mpoMbIBarOT cMechio Jen/Boza (3 x 500 mu),
cymar opraHnudeckyro (asy nHam MgSOs4, QuUABTPYIOT M KOHLEHTPHPYIOT pacTBOp TpHU
MOHUKEHHOM JaBJIEHHH C TIOJy4eHHeM YKa3aHHOTO B 3aronobke coenunenus (103 r, 97%). 'H
SAMP (300 MI'y, CDCI3) 6 3,68 (c, 3H), 3,65-3,53 (m, 1H), 3,52-3,36 (M, 1H), 3,35-3,23 (M, 1H),
3,03-2,84 (m, 1H), 2,64-2,49 (m, 1H), 2,45-2,30 (M, 2H), 2,13-1,97 (m, 1H), 1,65-1,48 (m, 1H),
1,45 (c, 9H).

IIpumep nonyuenus 4
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mpem-bytun-(3R)-3-[1-[(3-6pompenna)meTn]-2-MeTOKCH-2-0KCO3THII | TUPPOSTUAUH- 1 -

KapOoKcHuiaT

K pacrBopy mpem-6ytun-(3R)-3-(2-MeTOKCH-2-0KCO3TUI)TUPPOSTUANH- 1 -kapOokcuara
(7 r, 28 mmonp) B TT'® (93 M) npu -78 °C nobasmsroT Ouc(Tpumermncunui)amun autus (1 M
pacteop B TI'®, 33,5 M, 33,5 mmons, 1,2 5kB.). Cmech nepememnBatot ripu -78°C B Teuenue 1
4. JlobaBsitot pactBop 3-Opombensunopomuna (8,37 r, 33,5 mmons, 1,2 3xB.) B TT'® (5 mi).
Harot cmecu Harpetbes 10 KT u nepemeruBaroT B TeueHre HOUU. ['acsAT cMeCh HACBIIIEHHBIM
BoaHbIM NH4Cl u skcrparupyrot EtOAc. Opranudeckrie Ciou MPOMBIBAIOT HACHIIEHHBIM
BoaHbIM pacTBopoM NaCl, cymart Hag MgSO4, punbTpyroT 1 BeimapusaroT gocyxa. Ocamok
OYHIIAIOT IPH MOMOLIH XpoMaTorpaduu Ha CHIIMKarese, NCHonb3ys rpaaueHT ot 10 no 40%
EtOAc B rekcanax, ¢ nojyueHueM CMECH TUACTEPEOMEPOB YKA3aHHOTO B 3aT0JIOBKE COEIMHEHUS

(8,4 1, 73%) B BUne xenroro maciaa. DP/MC (m/z): 356, 358 (M+H-tper-OyTun).

IIpumep nonyuenus 5

3-(3-6pompenmn)-2-[ (3R)-1-mpem-0y TokCUKapOOHUIITUPPOTUAUH-3 - 11 |-2-METHIIPOIAHOBAST

KHUCJ0Ta

K pacreopy mpem-6ytun-(3R)-3-[ 1-[(3-Opomdenmn)mernn]-2-MeTOKCH-2-
OKCO3TWJI |muppoauauH- 1-kapbokcunara (8,4 r, 20 mmons) B TT'® (100 mi) B atmocdepe azora
u ipu -78 °C nobasmnsiroT Ouc(Tpumermncrmn)amun autusi (1 M pactsop B TT'®, 41 mur, 41
MMOJTb, 2 3KB.). IlepemMeImnBarOT peakoHHYI0 cMech npu -78 °C B TedeHue 2 4acos.

HobasnsroT onmetas (25 mu, 410 mmonb, 20 5kB.) 1 garoT cmecu Harperbes 10 KT.
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[TepememuBaroT cmech B Teduenne Houn. JloOaBmsiroT HackimeHHbIH BonHbIM NH4Cl u
skcrparupyrot EtOAc. Opranndeckuii CJI0H MPOMBIBAIOT HAChIeHHBIM BOIHBIM NaCl u cymar
Hax MgSQO4, GUIBTPYIOT U YAAISIOT pacTBOpUTENb B Bakyyme. Ocanok pactBopsitoT B MeOH
(80 mur) m TT'® (80 mur), 3atem mobaBisiroT ruapokcun Hatpus (5 M pactsop B Boze, 81 mi, 410
MMOJTb, 20 5KB.) M HArpeBaroT noyyueHHyr cmech npu 60 °C B reuenne 3 gHei. [laroT cmecu
octoiTh 10 KT, nobasnsiror HCI (1 H. BogHbIi pacTBOp), uToOs! foBecTH pH cmecu o 2-3.
Okcrparupyrot BoaHbii cinoit EtOAc. Opranndeckwii cioit cymar Hag MgSOy, punbTpyroT u
KOHLIGHTPUPYIOT B BakyyMe. Ocanok noasepraroT xupanpHoit CKX npu crenyromux
napamerpax: kononka - Chiralpak® AD (25 x 3 cm, 5 MkM); noaBukHas ($asa - pacTBOPHTENb A
= COg, pactopurens B = MeOH + 0,2% 06./06. IMDA; rpanueHT - uzokparudeckuii 80:20
A:B; cxopoctb notoka - 120 mn/mun). ITonyuarot m3omep 1 (1,7 r, 27%) u uzomep 2 (3,4 1,
41%) yka3aHHOTO B 3aroJIOBKe COeAMHEHHs B BHe Oesoro Teepaoro Bemectsa. DP/MC (m/z):

356 /358 (M+H-tper-OyTun).

IIpumep nonyuenus 6
mpem-bytun-(3R)-3-[(1S)-2-[(4S)-4-0en3un-2-okcookcazoauaus-3-ui]-1-[(3-

OpomdeHnT)MeTnI|-2-0KCO3TIII |TUPPOIHAUH- | -kapOoKcHIaT

HobasnsiroT pactBop duc(tpumeTrincrmi)amuna Jutust (1M B TT'®, 818 mu, 818
MMoItb, 1,2 5kB.) 3a 29 munyT nipu 0 °C x pactBopy mpem-0ytun-(3R)-3-[2-[(4S)-4-6enzmn-2-
OKCOOKCa30JIMINH-3-1J1|-2-0KCO3THJI [TupponuanH- 1 -kapOokcunara (265 r, 682 mmons) B TT'®
(1325 mu1) B 3-ropiioii KpyriogoHHOH KoJbe BMECTUMOCTBIO 3 J1 Ha JIeIsTHON OaHe B aTMocdepe
a30Ta MpHu MEXaHW4eCKOM nepemernnBanui. CMech mepeMelinBaroT B TedeHue 47 MUH IpH
0,6 °C. 3arem nobasisroT pactBop 1-6pom-3-(6pommermin)denzona (190 r, 760 mmons, 1,12
5kB.) B TT'® (450 mi1) B TeueHne 28 MUHYT, MOBBIIIAs TeMmepaTypy peakuuu ao 5,1 °C. JlaroT
cmecu Harpetbes 10 KT mpu nepemeinnBanuu B TedeHne Houd. OXJIaXIal0T PeaKLHOHHYIO
CMECh C TIOMOLIBIO JIEASIHOM/BOSIHON OaHM, 3aTeM JOOABIISIFOT HACHILEHHBINH BOAHBINH PACTBOP

NH;4Cl (1 1) 4 mopumsiMu ¢ TaKOH CKOPOCTBIO, YTOOBI MOAAEPIKUBATE TEMIIEPATYPY PEAKLIUU
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ke 21 °C. K cmecu noGasmsirot Boxy (1 1) u sxcrparupyror MTB3 (3,5 ). Opranudeckuii
cIioit mpombIBaroT cMechio Boxbl (1 1) u HackimmenHoro Boguoro NaCl (500 mi), 3aTem
HachimeHHbIM BogHbIM NaCl (500 mu). Oprarnueckue Bemectsa cymat Hax NaxSOs,
(GUIBTPYIOT, 3aT€M KOHLEHTPUPYIOT B BakyyMe. K ocanky noGasistor rekcansl (1 1) u

5  KOHLEHTPHUPYIOT B BAKyyMe, 3aT€M CYIIAT B BBICOKOM BaKyyMe B TE€YEHHUE HOYH, YTOOBI
MOJIYYUTh YKa3aHHOE B 3arojIOBKE COSUHEHHE B BHJIe OpaHxeBoro mMacia (416 r,> 100%),
yrcTOTa oLeHuBaeTcsi B 90% macc. Ha ocHOBe Teopernydeckoro Beixona. IP/MC (m/z): 501/503

(M+H-mpem-0ytun).
10 IIpumep nonyuenus 7

mpem-bytun-(3S)-3-[(1R)-2-[(4R)-4-0en3un-2-okcookcazonuaus-3-mi-1-[ (3-

OpomdeHnT)MeTHI|-2-0KCO3THIT |TUPPOSTHIUH- | -kKapOOKCHIaT

y%/@
N

O

@Br

HonyanoT YKa3aHHO€ B 3aroJIOBKE COEAMHEHUEC MO CYIIECTBY TakK, KaK OIMUCAaHO B

)z

15 IIpumepe nonydenus 6, ¢ ucronpzoBanueM mpem-0ytun(3S)-3-[2-[(4R)-4-6enzmn-2-
OKCOOKCa30JIMINH-3-1J1|-2-0KCOaTHII [mupponuaus- 1 -kapookcunara. IP/MC (m/z): 501, 503

(M+H-mpem-0ytun).

IIpumep nonyuenus 8
20 mpem-bytun-(3R)-3-[(1S)-2-[(4S)-4-0en3mn-2-okcookcazomuaus-3-ui]-1-[(3-

HUTPOEHIIT)METHI | -2-OKCOI THII | TUPPOTUANH- | -kapOoKkcHat

o§i7
SN @

O
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HobasmsiroT Ouc(tumermncnui)amun jutus (1,0 M B TT'®, 46 mn, 46 mmonb, 1,2 3kB.)
K pacTBopy mpem-0ytni-(3R)-3-[2-[(4S)-4-0eH31i1-2-0KCOOKCA30IUAUH-3 -1 |-2-
OKCO3TUJI |mupponuauH-1-kapbokcunara (15 r, 39 mmons, 1 3xB.) B TT'® (75 mu) mpu -20 °C.
ITepememuBatot cmeck nipu -20 °C B Teuenune 20 munyt. J{obaBisiroT pactsop 1-(6pommertrn)-3-
5  wutpobensona (9,17 r, 42,5 mmons, 1,1 3xB.) B TI'® (45 mu). IlepememnBaroT pacTBop B

TedeHne 2 4 u narot eMy Harpetbes 10 KT. Cwmeck pazdapnsitor MTBD u racsiT HaChILIEHHBIM
BonHbIM pacTBopoM NH4Cl. Pasznensirot ¢assl, u 3kcTparupyroT Bonuyo ¢asy MTED.
Opranudeckne 3KCTPaKThl OOBEIUHSIOT, U OPraHUYECKUE BELIECTBA MOCIIEI0BATEIBHO
MPOMBIBAIOT BOAOM 1 HackleHHbIM BOAHbIM NaCl. Cymar Hag Na>SOs, GuibTpyror u

10 xoHueHTpUPYIOT PuibTpaT B Bakyyme. Ocanok pactupatot B cmecu MeOH/H,0O (2:1, 150 mu).
IlepeMeInnBarOT CyCeH3uIO B Te4eHUe HOUM. PUIBTPYIOT, YTOOBI cCOOpaTh TBEPOE BEIIECTBO,
U IPOMBIBAIOT ero rekcaHamu. Cyiar TBepaoe BemecTBo B Bakyyme rpu 40 °C ¢ nosiyueHuem

yka3aHHOTO B 3arosioBke coenunenus (19 r, 88%). OP/MC (m/z): 468 (M+H-mpem-0ytun).

15 IIpumep nonyuenus 9
mpem-bytui-(3R)-3-[(1S)-1-6en3mn-2-[(4S)-4-06eH3UI-2-0KCOOKCA3OIUAUH-3 -1 |-2-

OKCOATHJI | TUPPOSTUINH- | -kapOoKcHIaT

[Tony4daroT yka3aHHOE B 3ar0JIOBKE COEMHEHHE C YUCTOTON 76% MO CyIeCTBY TaK, KaK OMHUCAHO
20  BIIpumepe nonydenus 6, ¢ ucnonpzoBanueM Oenzundpomuna. IP/MC (m/z): 423 (M+H-mpem-

OyTun).

IIpumep nonyuenus 10
(25)-3-(3-bpompenun)-2-[(3R)-1-mpem-0y TOKCHKAPOOHUIITUP POITUAMH-3 -HJT | IPOITAHOBAST

25 KHCJIOTa



10

15

20

25

HobassiroT pacTBop nepokcuna Bopopona (0,88 M B Boxe, 105 mit, 926 mmons, 1,5 3kB.)
OJHOM mopuueil K MeXaHU4eCKH rnepeMernnsaemMoi cmecu mpem-0ytun-(3R)-3-[(1S)-2-[(4S)-4-
OeH3mI-2-0KkcookcazonuanH-3-mi |- 1-[ (3-Opombennt)MeTn |-2-0KCo3 THJI [TUPPOTU U H- 1 -
kapOokcunara (urcrora 90 % macc., 381 r, 615 mmons) B TT'® (4 1) u oxnaxnaror 1o 8,6 °C B
TPEXTOpJION KPYTJIOJOHHON KoJ0e BMECTUMOCTBIO 12 11 Ha jensiHoi/ BoasiHOH Oane. JloOaBisitoT
pacTBOp MOHOTUApaTa rugpokcuna gutus (38,7 r, 923 mmons, 1,5 5xB.) B Boge (930 mur) B
Te4YeHue 25 MUHYT, NOBbIIIasA TeMreparypy peaxkiuu 10 12,8 °C. PeakunoHHYyI0 cMech
NepeMeLINBalOT B TeUeHue 2,5 4, 3aTeM oxyaxaatoT a0 5,7 °C. JloOaBsiroT pacTBOp
oucynbduta Hatpus (129,4 r, 1244 mmons, 2,02 3kB.) B Bozae (2 ) B TeueHue 40 MUH, TOBbIIIAS
temrnepatypy peakunu 1o 14,7 °C. JloGasnsroT BonHbli pactBop NaOH (5 H.) nuis moBbImeHust
pH peakumonHol cmecu 10 >12, 3arem no6asysiroT Bony (1 1) u MTBD (4 n). Pasnensitot ciow,
U 3KCTparupyroT BoaHbi ciioii MTBED (2 ). Opranudeckue BelecTBa 0ObeIUHSIOT,
3KCTparupyroT Boaou (1 1), 3aTeM 100aBISIOT YKA3aHHYEO BOIHYIO 3KCTPAKIUIO K OCHOBHOMY
BOJHOMY pactBopy. IlepememuBaroT Bogublii pactBop ¢ MTBD (3 1) 1 oxjakaaroT cmMech 10 S
°C. JIoOaBisiroT BOAHBIN pacTBOP CONSIHOM KUCIOTHI (5 H.) mist nosenenust pH cmecu 1o 3.
PaznenstoT ciou ¥ MpOMBIBAIOT OPraHMYECKH CJI0H cMechio HachimeHHoro BogHoro NaCl (1 i)
u Boabl (500 mur). Opranmueckue ciou cymat Hag NaxSOs, QUIBTPYIOT H KOHIIEHTPHUPYIOT B
BakyyMme rpu 40 °C. Ocanok cymar B BBICOKOM BaKyyMe C IMOJTy4eHHEeM YKa3aHHOIO B
3aroyioBke coenuuenus (221,5 r, 90%) B Bune 6enoro TBepaoro Bemecrsa. IP/MC (m/z):

342/344 (M+H-mpem-OyTun).

IIpumep nonyuenus 11
Ammonnii;(25)-3-(3-6pompennn)-2-[ (3R)-1-mpem-OyTokcnkapOOHIITTHUPPONTUANH-3 -

W |nponaHoar
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CwmemmuBarot (25)-3-(3-6pompenun)-2-[(3R)-1-mpem-0yTokcnkapOOHUIMUPPOTUIUH-3 -
W |TIPOMaHOBYIO KUCIOTY (237,6 T, 596,5 mmonb) u MTBD (3801 mir) ¢ oOpa3soBanueM MyTHOMH
CMECH C TBEPIBbIMHU BemecTBaMu. PUIBTPYIOT CMeCh Yepe3 2 OyMaskHbIX (puibTpa U3
CTEKJIOBOJIOKHA U 1o0aBisatoT ammonuii (7 M) B MeOH (128 mn, 896 mmons, 1,5 3kB.) k
¢unbTpaty B arMocdepe a3oTa NIpu MEXaHMYECKOM IepeMelInBaHiy. B ocanok BeimafaeT
Oenoe TBepaOE BEIECTBO, U CMECh CTAHOBUTCS oueHb ryctoil. K cmecu nobasmsror MTBED (800
MIT), 9TOOBI MTOJYYHUTh TeKyUyHo cycnensnuto. Cmech nepemenmpatoT npu KT B Teuenue 1,5
YacoB, 3aTe€M OXJaXAA0T OT -5 10 0 °C Ha nensHOH/aneToHOBOM OaHe U NepeMeIInBaoT B
TeueHue 1,5 yacoB. TBeppaoe BeIecTBO GUIBTPYIOT MyTEM BaKyyMHOH (pMIIBTPALIMU uepe3
NPONUJICHOBBIM MaT U MOPUCTYIO CTEKJISTHHYK) BOPOHKY BMECTUMOCTBIO 3 J1 U IPOMBIBAIOT
tBepaoe BemecTso MTED (1 i), 3atem npoxosskaroT nogasath BakyyM npu KT B TeueHue Houn
B arMoc(epe azora. OOBENUHSIOT TBEPAOE BELIECTBO C €Ille ABYMS MAPTHSIMH MaTepHuala,
NPUTOTOBJICHHBIMH aHAJIOTHYHBIM 00pa3oM, HaunHas ¢ (2S)-3-(3-0pomdenn)-2-[(3R)-1-mpem-
OyTOKCHKAPOOHUIMTUPPOITUIUH-3 -1 [iponaHoBoi kucaotel (47,3 , 113 mmonb u 53,0 T, 120
MMOJib). CyCneHaupyroT TBepaoe BelecTBO B anieToHuTpuiie (4300 Mi1) U epeMenTnBaroT
cMech pu 23 °C npu MexXaHHYECKOM NepeMEIINBaHIH B aTMOC(epe a30Ta B TEUCHUE HOYH.
Teepnoe BewmecTBo PHIIBTPYIOT ¢ TOMOIIBIO BAKYYMHOH (PHIIBTPALIUN U IPOMBIBAOT
aneroruTpuiioM (500 M) u MTBD (1 1), 3aTeM mpomoKarOT MPUMEHSITh BAKYYM B TeueHHe 4
yaco npu KT B armocdepe a3ora ¢ monydeHHeM YKa3aHHOTO B 3arojIOBKE COCTMHEHHUS B BUJIE

6enoro nopomka (249,5 r, 77%). OP/MC (m/z): 342/344 (M+H-mpem-0yTun).

IIpumep nonyuenus 12
Ammonuntii; (2R)-3-(3-6pomdpennn)-2-[(3S)-1-mpem-0yTokcukapOOHUITUPPOTUAUH-3 -

W1 |mponaHoar



Br

INony4aroT yka3aHHOE B 3arojiOBKE COENMHEHHE MO CYINECTBY TaK, KaK ONHCAHO B

ITpumepe nonyudenuss 10, ¢ ucnomp3zoBanueM mpem-oyTun-(3S)-3-[(1R)-2-[(4R)-4-0en3un-2-
OKCOOKCa30auanuH-3-ui]-1-[(3-6pomdenmn)meri|-2-0Kkcoa T [muppouauH- 1 -kapbokcunara ¢

5  mocnepyromuM 0Opa3oBaHUEM COJM aMMOHUS, Kak ornucaHo B [Ipumepe nmonyuenus 11. SP/MC

(m/z): 342, 344 (M+H-mpem-OyTun).

IIpumep nonyuenus 13
(25)-2-[(3R)-1-mpem-ByTokcukapOonunnupponunus-3-mi|-3-(3-autpodeHun)nponaHosas

10 KHUCJIOTa

OH

[Mony4aroT yka3aHHOE B 3arojIOBKE COEOMHEHHE MO CYIIECTBY TaK, KaK OIMHCAaHO B
IMpumepe nonyuenusi 10, ¢ ucnonbzoBanuem mpem-oytun-(3R)-3-[(1S)-2-[(4S)-4-6enzumn-2-
OKCOOKCa30JuIuH-3 -1 ]-1-[(3-HuTpodeHmT)MeTH |-2-0KCOTIII |IUPpOTUANH- | -kapOokcuaTa,

15  mponyckas craauro 100aBJI€HUS BOIHOTO pacTBOpa OUCYIb(pUTA HATPHS B MPOLECCE PEAKLIUH.

OP/MC (m/z): 309 (M~+H-mpem-0yTun).

IIpumep nonyuenus 14

(25)-2-[(3R)-1-mpem-byToKCHKapOOHUITTUP POTHANH-3 -1 |- 3 -PEHIIITIPOITIAHOBAsT KHCIIOTA

20

HOJ'IyLIaIOT YKa3aHHO€ B 3aroJIOBKE COCANMHEHUEC MO CYIIECTBY TaK, KaK OMMUCAHO B

IMpumepe nonyuenus 10, ¢ ucnonszoBanueM mpem-0ytui-(3R)-3-[(1S)-1-0enzun-2-[(4S)-4-
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O€H3MII-2-0KCOOKCA30INANH-3 -1 |-2-0KCOSTII |IHppouanH- | -kapbokcunara. IIpogykr
OYMIAIOT IMyTeM pacTupanusi co cMeceio 1:1 MeOH:Boga. OP/MC (m/z): 264 (M+H-mpem-

OyTwn).

IIpumep nonyuenus 15
(2R)-2-[(3S)-1-mpem-byTokcukapOOHUNTTUPPOTHANH-3 -1 |- 3 -PEHIIITTPOITIaHOBAsT KHCIIOTA

)

>(O\‘g %OH

PactBopsror ammonuii;(2R)-3-(3-0pomdennn)-2-[(3S)-1-mpem-
OyToKCHKapOOHUITHUPPONUANH-3 -1 [npornanoat (830 mr, 2,08 mmons) B EtOH (20 mi) u
n00aBISAIOT NAJUIaANiA Ha yriepoaHoM Hocutene (10% wmacc., 222 wmr, 0,208 mmonb, 0,1 5kB.).
Cwmech nepemermatoT B atmochepe Bopopona npu KT B TedeHue Houn. PeakLIMOHHYIO cMeCh
bunpTpyIOT Yepes cioit nuaromMuTa. KOHUEHTPUPYIOT PUIBTPAT, M OYUINAIOT OCAJOK MPU
HOMOIIN XpoMaTorpad iy Ha CHITMKarene, Ucronb3ys rpagueHt ot 10 1o 40% EtOAc B rexcanax
¢ nobasyneHueM 1% yKCyCHOMH KUCIIOTBI, C TOTy4YeHHEM YKa3aHHOTO B 3ar0JIOBKE COSTUHEHHSI

(560 mr, 84%) B Bune Oesoro TBepaoro Beuiectsa. DP/MC (m/z): 264 (M+H-mpem-0y ).

IIpumep nonyuenus 16

mpem-bytun-(3R)-3-[(1S5)-1-[(3-Opombenmn)mern|-2-mpem-0yTOKCH-2-
OKCO3THWJI |TUPPOTHIUH- 1 -kapOokcuIaT

JobaBnsiroT B peakTop aMmMoHui; (25)-3-(3-6pomdpennn)-2-[(3R)-1-mpem-
OyToKcHuKapOOHIIHPpONIUANH-3-wi|nponanoar (500 r, 1210 mmons) , 2-
metmnterparuapodypan (4000 mi) u 3atem pacteop KHSO4 (1M B Boze, 3000 mut). Cmech
nepeMenBaroT B TeueHue 30 MuH, 3a 3To Bpems usmepsiercst pH 2-3. PasznensiroT ¢asbl

PEAKLIMOHHON CMECH U 3KCTPArupyroT BOAHBIH ciioi 2-metunrerparunpodyparom (1000 mn).
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OOpenuusatoT oprannyeckue (hassl U MPOMBIBAIOT X HAachIeHHBIM BOgHbIM NaCl.
Opranngeckyro ¢asy cymar Hax MgSO4 u punsTpyroT. IlepeHocsaT pacTBOp B peakTop u
nobaBnstoT 2-mpem-0ytui-1,3-quusonponummzomodeBruny (618,2 r, 3024 mmons, 2,5 3KB.).
IlepememmnBaroT cmech nipu 65 °C B TeUeHHE TpeX YacoB U AOOABISIOT eme 2-mpem-0yTui-1,3-
auu3onponmn3oMoueBuny (247,3 r, 1210 mmons, 1 3xB.). Cmech nepememubaroT npu 65 °C B
tedenue Houn. Cmech oxnaxnaroT 10 KT. OtdunsTpoBbIBatOT TBEPAOE BEIIECTBO, U
MPOMBIBAIOT OPTAaHUYECKUH CJIOW HACBKIIEHHBIM BOXHBIM pacTBopoM NaHCO3 (1000 mur).
Cymar opranndeckuii cnoit Hax MgSO4, GuIbTPYIOT U KOHIEHTPUPYIOT B BakyyMme. K ocanky
nobasysror MTBED (2000 mi), 1 OTGUIBTPOBBIBAIOT TBEPAOE BelecTBO. KOHIEHTPHUPYIOT
¢unpTpar ¢ moNyueHNeM yKa3aHHOTO B 3aroyioBke coequHenus (483 r, 88%) B Bune Oenoro

tBepaoro Beuectsa. IP/MC (m/z): 342/344 (M+H- 2x mpem-0Oytun).

IIpumep nonyuenus 17
mpem-bytun-(3R)-3-[1-[(3-6pomdennn)mernn]-2-tper-OyTOKCH- | -MeTHIT-2-

OKCOATHJI | TUPPOSTUANH- | -kapOOoKcUIaT

A(O 0

K pacrBopy 3-(3-Opompennin)-2-[(3R)-1-mpem-OyTokcukapOOHUITUPPOTUANH-3 -1 |-2-
METUJITIPOTIAHOBOM KUCIOTHL, u3oMmepa 2 (3,4 r, 8,2 mmoub) B 2-metunrerparuapodypane (33
M1) TOOABJIISIIOT 2-mpem-0yTii-1,3-nunzonpornmmisomoueBuny (5,1 1, 5,7 mut, 25 MMonb, 3 3kB.)
U HarpeBaroT cMech npu 55 °C B TeueHue 3,5 yacoB. J{00aBISIFOT JOMOIHUTEIBHOE KOJMUECTBO
2-mpem-0ytun-1,3-quusonponuin3oModeBunsl (5,1 T, 5,7 mit, 25 MMoITb, 3 3KB.) ¥ MPOIOJIKAIOT
HarpeBaTh PEakIMOHHYI0 cMech mpu 55 °C B Teuenue 1,5 yaco. Jl00aBisAOT JONMOJHUTEIBHOE
KOJIMYECTBO 2-mpem-0yTu-1,3-quu3onponuim3oMoueBrHbl (2,5 1, 2,9 mu, 12 mmons, 1,5 3kB.)
U MIPOJOJDKAIOT HArPEBaTh PEAKIMOHHYI0 cMech nipu 55 °C B Teuerne HOun. OT(UIBTPOBBIBAIOT
6enoe TBepaoe BewecTBo U mpombiBatoT MTBD, 3aTem BeimapuBaroT punbrpar gqocyxa. Ocamok
OYMILAIOT MPH IMOMOIIH XpoMaTorpadpuu Ha CHITMKarese, ucrnonb3ys rpagueHt ot 0 no 100%
EtOAc B rekcanax, ¢ mojy4eHHeM YKa3aHHOTO B 3aroyioBke coenuHeHus (3,6 T, 93%) B Buze

xenroro macia. IP/MC (m/z): 356, 358 [M+H-(2xtper-Oytmn)].
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IIpumep nonyuenus 18
mpem-bytun-(3R)-3-[(1S)-2-mpem-6yrokcu-1-[(3-auTpodernn)mermn|-2-

OKCOSTWJI |TUPPOTHIUH- 1 -kapOokcuIat

ITony4aroT yka3aHHOE B 3aTOJIOBKE COEIMHEHHE IO CYLIECTBY TaK, KaK OMHUCAHO B
ITpumepe nonyuenus 17, ¢ ucnons3osanueM (25)-2-[(3R)-1-mpem-
OyTOKCHKapOOHMIMUPPONUANH-3 -1 |-3-(3-HUTPOEHNIT)TPONIAHOBOH KUCIIOTBI, U TIPOBOISAT
peakuuto rpu 80 °C B TONyOJI€ B Ka4eCTBE PEAKLIMOHHOT0 pacTBopuTess. HeounimeHHbIiH
NPOAYKT OYMINAOT ITPU IOMOIIN XpoMaTorpadpiy Ha CHUITMKArele, UCTIONb3ysl IPAJUEeHT OT S5 10

20% EtOAc B rekcanax. OP/MC (m/z): 309 [M+H-(2xmpem-0ytu)].

IIpumep nonyuenus 19
mpem-bytui-(3R)-3-[(1S)-2-mpem-6yrokcu-1-[(3-popmundennn)mermn]-2-

OKCO3TWJI |TUPPOHIUH- 1 -kapOokcuaaT

HobasnsiroT B peaktop [Tappa pacrBop mpem-6ytun-(3R)-3-[(1S)-1-[(3-
OpomdpeHmn)MeTI |-2-mpem-0yTOKCU-2-0KCO3TUJI |[mupponuauH- 1 -kapbokcumnara (300 r, 660
MMOJIb) B Tostyosie (3000 mit) ¢ mocnenyromum godasnenrem anetara nauianus (II) (7,41 r, 33,0
mMmoJib, 0,05 3kB.), Oytunau-1-agamantundocduna (24,92 r, 66,02 mmons, 0,1 5kB.) u
N,N,N',N'-rerpamermmtinenauamuna (115 r, 149 v, 990 mmons, 1,5 3xB.). Co3narot B cMecu

nasyieHne cuHTeTndeckoro rasa 70 ¢pynros/ks. awoiiM (CO/Hz 1:1) u nepemermusaroT npu 100 °C
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B TeueHue Houu. Cmech oxnaxnaroT 10 KT u BeimapusaroT pactsopurens focyxa. Ocanok
pactBopsitoT B EtOAC 1 QUIBTPYIOT Uepe3 CUIIMKArelb C MOJyYeHHEM YKa3aHHOTO B 3ar0JIOBKE

coequHenus (273 r, 97%) B Bune opamxkenoro macia. IP/MC (m/z): 426 (M+Na).

5 IIpumep nonyuenus 20
mpem-bytnn-(3R)-3-[2-rper-OyTokcu- 1-[(3-popmundennn)merin |- 1 -meTun-2-

OKCOSTWJI |TUPPOTHIUH- 1 -kapOokcuaar

ITomy4aroT yka3aHHOE B 3arOJIOBKE COEIMHEHHE IO CYLIECTBY TaK, KaK OMHUCAHO B
10 Ilpumepe nomyuenus 19, ¢ ucnonbzoBanuem mpem-0ytun-(3R)-3-[ 1-[(3-6pomdenrn)mernn]-2-
mpem-0yTOKCH- 1 -MeTHII-2-0KCO TIII |TUPPOIHANH- 1-kapOokcwnaTa. HeounmeHHbIH TpOAyKT
OYMIIAIOT MPH MOMOIIH XpoMaTorpaduu Ha CHITUKaresie, UCrnoyb3ys rpagueHt ot 10 no 30%

anietoHa B rekcaHax. DP/MC (m/z): 262 (M+H-mpem-6ytun-BOC).

15 IIpumep nonyuenus 21
mpem-bytun-(3R)-3-[(1S)-2-mpem-6yTokcu-1-[[ 3-[ runpoxcuuMuHOME THI | (heH T |Me T |-2-

OKCO3TWJI |TUPPOTHIUH- 1 -kapOokcuaaT

CwmemmuBarot mpem-0ytun-(3R)-3-[(1S)-2-rper-OyTokcu-1-[(3-popmundennn)mern|-2-
20 okcoaTmi|nupponuanH- 1-kapookcunar (50 r, 105 mmons, unctota 85%), EtOH (400 M),
nmupuand (17,0 mot, 211 mmons, 2 5kB.) 1 rugpoxiopun rugpokcunamusa (10,98 r, 158,0 mmodns,

1,5 3xB.). Cmech nepemermmBarot npu KT B TeueHue 2 4. BelmapuBaroT pacTBOpHUTEND,
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nobasnstor KHSO4 (1 M pactsop B Bozge, 300 mur) 1 MTBD (500 mim). OtaensroT opraHudeckuit
CIIOH, IPOMBIBAIOT OPraHUYECKUi ci10i HachIeHHbIM BOIHbIM NaHCOs, GunbTpyroT 1 cymar

® M KOHLIEHTPUPYIOT OCYXa, TIONydas yKa3aHHOE B

Haa MgSO4. @unbTpyroT uepes Llenut
3aroJIOBKE COeNMHEHNe B BUAE kentoro macia (49 r, sexon 98%, uncrora 88% macc./macc.).

OP/MC (m/z): 319 (M+H-Boc).

IIpumep nonyuenus 22
mpem-bytnn-(3R)-3-[(1S)-1-[[3-(amunomeTnn)pennmn|merwn ]-2-Tper-OyTokcu-2-

OKCOSTHJI |TUPPOTUIUH- 1 -KapOoKkcuIar

IToaroTaBnMBarOT MPOTOUHBIA XUMUYECKUN peakTop BbICOKOTO nasienus FlowCAT
(H.E.L Ltd) peakTOpHO#1 KOJIOHHOH C YIUIOTHEHHBIM CJIOEM M3 HEP KaBEIOIIEH CTaJIH
(BHyTpenHwmit nruametp 1,2 cm X qmmHa 10 cM), conepskaneii ry04aThiii HUKEIEBbIH KaTaau3aTop
(2 1) u crekysiHHbIe Wapuku (6 T, o 212 no 300 mxMm). PeakTop 000pynOBaH peryisTopamu
pacxoza rasa M KHIKOCTH U HarpeBaTeIbHON pyOaIikoi BOKPYT KOJIOHHBL Y PaBHOBEIINBAIOT
KOJIOHKY mpoMbiBKOM MeOH 1 ra3000pa3HbiM BOIOPOAOM CO CIEAYIOIIUMHE MapaMeTPaMu:
CKOPOCTb TIOTOKA KUIKOCTH - 4 MJI/MHH; CKOpocTb otoka Hz — 60 mu/mun; nasnenue — 50 bap;
Temneparypa pyodamku peakTopHoi kosoHHbI — 120 °C (Temneparypa BHYTPEHHEH peakiuu
nojaep:;kuBaercst Ha yposHe 50 °C).

PactBopsiror mpem-6ytin-(3R)-3-[(1S)-2-tper-OyTokcu-1-[[3-
[ruApOKCHIMMUHOMETWI | (DEHMIT | MEeTHII |-2-0OKCOITHII |THPPpOUAnH- | -kapbokcunat (49 r, 103
MMoItb, uncToTta 88% macc./macc.) B ammonuu (7 M pactsop B MeOH, 606 mit) 1 mpOMBIBAIOT
€ro Yepe3 PeaKTOPHYIO KOJOHHY BMECTE C ra3000pa3HbIM BOJOPOIOM, HUCTIONB3YS MTapaMeTphl
YPaBHOBELINBAHUS KOJIOHHBI, COOMpAst 3JIF0AT U3 PEAKTOPHOH KOJOHHBI. CHOBA MPOMBIBAIOT
kosioHHy amMonueM (7 M pacteop B MeOH) B Teuenue 20 MuH, coOupast 3J1F0aT U3 KOJIOHHBI
peakropa. OObeANHSIOT GPAKIMH 3JIF0ATA U3 PEAKTOPHOH KOJIOHHBI i KOHIIEHTPHPYIOT CMECh B
BaKyyMe C NIOJIy4eHHEM YKa3aHHOTO B 3aroJIOBKE COEAMHEHUS B BHIe Macia (46,9 r, Berxon 88%,

gyucrora 78% macc./macc.). DP/MC (m/z): 405 (M+H).
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IIpumep nonyuenus 23
mpem-6ytin-(3R)-3-[(15)-1-[(3-amurOpeHMT)METII|-2-mpem-0y ToKCH-2-

OKCOSTWJI |TUPPOHIUH- 1 -kapOokcuaar

JobGapnsiroT majuaauii Ha yriaepogHoM Hocutene (10% macc./mace., 380 mr, 0,36 MMouTb,
0,05 5kB.) k epemernnBaeMoMy pactBopy mpem-0ytun-(3R)-3-[(1S)-2-mpem-Oyrokcu-1-[(3-
HUTPOQEHUIT)METII |-2-0KCOS THIT | TUppOoIHanH- 1 -kapbokcunara (3 r, 7,1 mmons) B EtOAc (71
mi1) B atmocgepe azora. Cmech MpOAYBAIOT BOAOPOAOM M MEPEMEIIUBAIOT B aTMochepe
Bogopona npu KT B Teuenne Houn. PeakunoHHyI0 cMech QUIBTPYIOT Yepes3 CIIOH AHaTOMUTA.
KOHLEHTPUPYIOT GUIIBTPAT B BAKYYME C MOJIyUYE€HHEM YKa3aHHOTO B 3ar0JIOBKE COSMHEHMUS

(2,62 1, 94%) B BUne Oenoro TBepaoro Bemectsa. IP/MC (m/z): 291 (M+H-BOC).

IIpumep nonyuenus 24
mpem-bytun-(3R)-3-[(1S)-2-mpem-6yrokcu-1-[[ 3-(runpoxcumerun)peHr |meTr|-2-

OKCO3TWJI |TUPPOHIUH- 1 -kapOokcuIaT

HobasnsroT Ooprunpun Hatpus (0,208 1, 5,50 mmonb, 1,2 3KB.) K pacTBOpY mpem-OyTHiI-
(3R)-3-[(1S)-2-mpem-6yTokcu-1-(3-popmusiheHuIT)METHI |-2-OKCOITHJI | TUPPOTHIUH- 1 -
kapOokcunara (1,85 r, 4,58 mmons) B MeOH (25 mi) mpu 0 °C. Uepes 10 MUH BbITapHBarOT
pactBoputenb. JlobasnsroT HackimeHHbIH BoaHbl NaHCO3 1 3KCTparupyroT BOAHBIH CIOH

EtOAc. IIpoMbIBatOT OpraHUYECKHiA CIIOH BOAOH M HACBIIIEHHBIM BOJHBIM pacTBopoM NaCl.
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Opranunueckue ciaou cywat Hag MgSO4 1 KOHLIEHTPUPYIOT B BAKYYMeE C IIOJyUEHUEM
YKa3aHHOTO B 3arojioBke coenuHenws (2,94 r, 97,5%) B Bune 6ecusernoro macna. IP/MC (m/z):

428 (M+Na).

5 IIpumep nonyuenus 25
[3-[(25)-3-mpem-bytokcu-2-[ (3R)-1-mpem-OyTokcukapOOHUIHPPONUANH-3 -1 |-3-

okcornpomni |G eHmT|0OpOoHOBasT KUCIOTa

Cwmermmsarot mpem-0ytui-(3R)-3-[(1S)-1-[(3-Opompennn)mernn]-2-mpem-OyTokcu-2-
10 okcostun|nupponuans-1-kapookcunar (16,4 r, 36,1 mmons), Terparuapokcuaudop (5,00 r, 54,1
MMOJIb, 1,5 3KB.), xnop-(2-nuukiorekcundocpuno-2',4',6'-rpunzonponui-1,1'-Oudpenmn)[2-(2'-
amuHo-1, 1'-6udenmnmn) jnamtaauii (IT) (XPhos Pd G2, 0,145 r, 0,180 mmous, 0,005 5kB.), 2-
nuikiaorekcunadochuno-2',4',6'-rpunsonponmndoudenun (XPhos, 0,176 r, 0,361 mmons, 0,01
9KkB.), auetat kajus (10,6 r, 108 mmons, 3 3kB.), EtOH (246 mi) u stunenriukons (6,10 mi, 108
15 mmomb, 3 3kB.). IIpoaysaroT a3otom B TeueHue S MuHyT. Cmech nepememmusaroT npu 90 °C B
TeueHre HO4M. PeaklnoHHyro cMech oxnaxkaaroT 1o KT, nodasnstor 2-meTunrerparuapodypaH
(158 mu) u punbTpyroT. KOHIEHTPHUPYIOT M UCHIONB3YIOT Ocanok u3 IIpumepa nonyuenus 26

6e3 nononuuTenbHoN ounctkn. DP/MC (m/z): 308 (M+H-2x mpem-OyTun).

20 IIpumep nonyuenus 26
mpem-6yTun-(3R)-3-[(1S)-2-mpem- 6yrokcu-1-[ (3-rugpokcuderrn)mernn]-2-

OKCO3TWJI |TUPPOTHIUH- 1 -kapOokcuIaT



K pactBopy [3-[(2S)-3-mpem-0yTokcu-2-[(3R)-1-mpem-0y TokcukapOOHUITHPPOITUAIH-
3-un]-3-okconponui|penun]oopoHoBoi kucaotsl (3,8 T, 8,4 mmonb) B TI'® (42 mi) nobaBnsioT
pactBop nepokcuna sopopozaa (30% B soze, 9,1 mut, 84 mmouib, 10 3kB.). PeakunoHHyIO cMech

5  mepememmBaroT npu KT B Teuenne Houn. MemIeHHO racsiT peakiuo, 100aBsis pacTBOP
oucynbduta Hatpus (20% macc./00. B Boge, 120 mu). JIBaxknbl skcTparupyrot cmech EtOAC u
IPOMBIBAIOT OOBETMHEHHBIE OPraHUUECKHe CJION HachleHHbIM BofHbIM NaCl. Opranundeckue
ciou cymat Hax Na;SO4, QUabTPyIOT U KOHIEHTPUPYIOT B BakyyMe. OCaoK OYHIIAIOT MPH
IIOMOIIM XpOMaTorpaduu Ha CHUIIMKarene, NCrob3yst rpaaueHt ot 10 no 40% aueroHa B

10 rekcanax, C MOJIy4eHHEM yKa3aHHOTO B 3arojioBke coeauHenus (3,05 r, 90%) B Buge TBepaoro

BemiecTa OeskeBoro nsera. IP/MC (m/z): 280 (M+H-2x mpem-OyTin).

IIpumep nonyuenus 27
mpem-bytun-(3R)-3-[(1S)-2-mpem-6yrokcu-1-[[3-[[[[3-[(2S)-3-mpem-Gyrokcu-2-[ (3R)-1-
15 mpem-0y TOKCUKapOOH I PPOTUINH-3 -1 |-3 -

OKCOTPOTIHJI | eHIIT |METHIT |aMUHO |MeTHJT | () eHUJT [METHJI | -2-OKCO3 THJI | TUPPOTHIUH- | -

KapOoKcHIaT

HobasnsiroT mpem-0ytun-(3R)-3-[(1S)-2-tper-OyTokcu- 1-[(3-popmundennn)mermn|-2-

20  oxcosTwi|mupponuans-1-kapookcunar (48 r, 100 mmoub, urcrora 85% macc./macc., 1,1 3kxB.),
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uzomnponanod (328 mi) u mpem-6ytun-(3R)-3-[(15)-1-[[3-(amunOMeTHI ) pernn | meTr |-2-
mpem-O0yTOKCU-2-0KCOTUJI |[muppoauauH-1-kapbokcunar (46,9 r, 93 mmods, unctora 78%, 1
9KB.) B KpyriiofoHHY0 kKonOy. Cmech nepememuBatoT npu KT B Teuenue 1 4. Cmech
oxnaxzaaroT 10 0 °C u nodasisiroT Tpuanerokcudboprunpun Harpust (59 r, 280 MMonb, 3 3KB.), U
5  nepememmnBaroT cmech npu KT B Teuenue 2 quel. Y 1ansrOT paCTBOPUTEND MPU MOHUKEHHOM
JaBJICHUU C mojy4deHneM ocanka. JlobasisiroT Boxy (200 mut), HackimeHHbii Bogabii NaHCOs3
(300 mu) u EtOAc (500 mu). Opranndeckuii CIOH OTAENSAIOT U OYUIIAIOT MTPU MOMOIIN
Xpomarorpaduu Ha CuIMKaresne, UCroib3ys rpaaueHT oT 50 no 100% EtOAc B rekcaHax, ¢
NOJy4E€HHEM YKA3aHHOTO B 3ar0JIOBKE COEAMHEHUs B BUe OeciBeTHOro Macna (36 r, BbIXO[

10 42%, uucrora 85% macc./macc.). IP/MC (m/z): 792 (M+H).

IIpumep nonyuenus 28
mpem-bytun-(3R)-3-[(1S)-1-[[3-[[6uc[[3-[(2S)-3-mpem-GyTokcu-2-[(3R)-1-mpem-

Oy TOKCUKapOOHUIMUPPONUANH-3 -1 |-3-
15 OKCOMpOnI |peHU | METHI |aMUHO | MeTH | peHuI | MeTHI |-2-mpem-Oy TOKCH-2-

OKCOATHJI | TUPPOSTUANH- | -kapOoKcUIar

u
mpem-bytun-(3R)-3-[(1S)-2-mpem-6yrokcu-1-[[3-[[[[3-[(2S)-3-mpem-GyTokcu-2-[ (3R)-1-
mpem-0y TOKCUKapOOHMIITUPPOTMIUH-3 -1 |-3-

20 OKCOTPOTIHJI |(peHIIT |METHIT |aMUHO |MeTHJI | eHMIT | METHI|-2-OKCO3THJI [ TUPPOTUIUH- 1 -

KapOoKcHIaT

A\
O

25

Crioco6 1 monydeHus yKa3aHHBIX B 3aroJIOBKE€ COCJUHEHHWH B BHIE CMECHU C IMOCIENYIOIIUM
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paszeneHneM Mpy MOMOIIH XpoMaTorpadun

B kpyrnoponnyto kondy nobasisror mpem-0ytun-(3R)-3-[(1S)-2-mpem-0yrokcu-1-[(3-

bopmunpenmn)mern|-2-okcoaTul [muppoauaus-1-kapbokcunar (222 r, 550 wmmonb), 2-
nporanon (888 mu) u pacrBop ammonus (2 M B 2-nponanone, 302,6 mi, 605,2 mmods, 1,1 3kB.).
Oxnaxparot cmech 10 0-5 °C nmpu nomomuu nensHoi 6anu. Jlo0aBasSIOT TPUALIETOKCHOOPTHIPHL
Hatpust (116,6 r, 550,2 mmonb, 1 3KB.) 4eThIpbMsI MOPLUSMH, BblAEpkuBas 40 MHH MeXny
nobasnenneM kaxnoi nopuun. Ilepememmsarot cmeck npu KT B Teuenne Houn. Brimapusarot
pactBoputens pocyxa. K ocaaky noGammsror Bopy (200 mu), Bomueni KoHPO4 (300 mu) u
sKCTparupyroT BoaHbli cinoit MTBD (2 x 500 mu). Opranuueckuit cnoit cymar Hag MgSOys,
(GUIBTPYIOT U KOHLUEHTPUPYIOT Aocyxa. (Ocagok OUMINAIOT MPHU MOMOIIM XpoMartorpaduu Ha
cuimkaresne, ucnonb3yst rpagueHt ot 20 no 80% EtOAc B rekcanax, ¢ nmosnyudeHue mpem-0yTHil-
(BR)-3-[(1S)-1-[[3-[[6uc[[3-[(2S)-3-mpem-OyTokcu-2-[(3R)-1-mpem-
OyTOKCHUKAPOOHUITUPPONTUIANH-3 -1 |-3-
okconpornui |penun|merun |amuno |meTii | pennn metun | -2-mpem-O0yTokcu-2-
OKCOSTUN |UppoNUaAnH-1-kapbokcunara (57,8 r, 27%) B Buze 6enoro Teepaoro semectsa. 'H-
SMP (400 MI', CDCl3) 6 7,30-7,24 (m, 6H), 7,12 (s, 3H), 7,04 (s, 3H), 3,75-3,43 (m, 12H), 3,30-
3,21 (m, 3H), 3,10-2,96 (m, 3H), 2,89-2,76 (m, 6H), 2,49 (d, J=4,7 I'u, 3H), 2,37 (dd, J= 7,2, 14,4
I'u, 3H), 1,98-1,90 (m, 3H), 1,74-1,61 (m, 3H), 1,48 (s, 27H), 1,22 (s, 27H).

ITpu momomm Xxpomarorpaduy Ha CHIIMKAreyie, ONMHUCAHHON BBIIIE, TAKXKe IMOJYYaroT
mpem-6ytun-(3R)-3-[(1S)-2-mpem-6yrokcu-1-[ [3-[[[[3-[(2S)-3-mpem-OyTokcu-2-[(3R)-1-
mpem-0yTOKCUKapOOHMIHPPONTUANH-3 -1 |-3-

OKconponu | peHu |MeTr1 |aMUHO |MeTHIT | () €HUIT [METHI |-2-OKCOI THJI | TUPPOTUAUH- 1 -
kapOokcunar (82,50 r, 34%) B Bune GecuserHoro macia. OP/MC (m/z): 792 (M+H), uucrora

coriacHo BOXXX cocrasnsier 90% macc.

Crocob 2 monyuenusi mpem-6ytun-(3R)-3-[(1S)-1-[[3-[[6uc[[3-[(2S)-3-mpem-OGyTokcu-2-[(3R)-
1-mpem-0yTOKCUKapOOHUITTHPPONUANH-3-1IT|-3-
okcornponui | GpeHu |MeTw |aMuHO |MeTHT | eHuT |[MeTH |-2-mpem-0yTOKCh-2 -

OKCOSTIUI | MUPPONUANH- 1-kapOokcuIaTa

B kpyrnoponnyto kondy nobasisiror mpem-0yTun-(3R)-3-[(1S)-2-mpem-0yrokcu-1-[[3-
[[[[3-[(2S)-3-Tpem-OyTokcu-2-[ (3R)-1-mpem-0yTokcukapOOHUITUPPOTUANH-3 -1 ] -3-
OKCOTPOHJI | eHIIT |MEeTHIT |aMUHO |METHIT | () €HUIT [METHIT |-2-OKCO3 THJI | TUPPOTUAUH- 1 -

kapOokcmnar (uucrora 90 % wmacc., 81,5 r, 92,6 mmonb), mpem-0ytun-(3R)-3-[(1S)-2-mpem-
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oyTtokcu-1-[(3-hopmundeHmn)MeTn|-2-0KkCO3THI | TP pOTuaAnH- | -kapbokcunar (uucrora 85 %
macc., 50,6 r, 106 mmonb, 1,15 3kB.), 2-nponanon (652 min) u ykcycHyro kucnoty (5,31 mu, 92,6
MMoib, | 3KB.) W mepememuBarOT cMmecb B TeueHume 30 mumH. K cmecm poGaBnsroT
TpuaneTokcubopruapun Hatpust (2 5xB., 185 mmons, 39,3 r) u nepememuBaroT npu KT B TeueHue
2 4, 3aTeM KOHLICHTPUPYIOT PEAKLIMOHHYIO CMeCh B BakyyMe. K ocanky nobasisiroT Boay (200 mur)
u MTBD (300 mu), a 3aTeM 100aBISIFOT KOHIIEHTPUPOBAHHBINA BOIHBIM TMAPOKCU]] AMMOHUS JJIS
nosenenus pH no 9-10. Opranmueckyro a3y ornemstror u cymar Hag MgSOs, ¢unptpyror u
KOHLEHTPUPYIOT Aocyxa. (Ocalok OYMINAIOT MPU MOMOLIM Xpomarorpaduy Ha CHIIHKAresne,
ucnonb3ys rpaaueHt ot 20 no 40% EtOAc B rekcanax, ¢ noiyuenuem mpem-0ytui-(3R)-3-[(1S)-
1-[[3-[[Ouc[[3-[(2S)-3-mpem-OyTokcu-2-[ (3R)-1-mpem-Oy TokcukapOOHMITUPPOTUAUH-3 -1 |-3-
okcorponui | pern |metw |aMuHo |MeTi | eHu [MeTu |-2-mpem-0yToKCh-2 -

OKCOSTHJI | mupponuanH- 1-kapookcuiara (89 r, 82%) B Buae 6eoro TBEPAOro BELIECTRA.

IIpumep nonyuenus 29
mpem-bytuin-(3R)-3-[(1S)-2-mpem-6ytokcu-1-[[3-[[[3-[(2S)-3-mpem-Oytokcu-2-[(3R)-1-
mpem-0yTOKCUKapOOHMIHPPONUANH-3 -1 -3 -okconponu | penwmn |merun-[ (3-rop-5-

METOKCH( EHIT)METHIT|aMIHO |ME T | () €HILT |METHIT |-2-0OKCOI THII |TUPPOHIUH- | -kapOoKcHIaT

CwmemuBaroT mpem-0yTin-(3R)-3-[(1S5)-2-mpem-6yTokcu-1-[[3-[[[[3-[(2S)-3-mpem-
Oytokcu-2-[(3R)-1-mpem-6yTokcukapOOHUIHPPONUANH-3 -1 |-3-
OKCOTPOTHJI | eHIIT |MeTHIT |aMUHO |METHIT | () €HUIT [METHI |-2-OKCO3 THJI | TUPPOTUAUH- 1 -
kapOokcunar (36 r, 39 mmonb, yucrora 85%), 3-pTop-5-merokcudensanbaerun (6,684 r, 42,49
mMonb, 1,1 3kB.), uzonponanon (288 mu) u tpmauerokcubopruapua Harpus (16,38 r, 77,26
MMOJIb, 2 3KB.), 1 nepemennBaroT cMech pu KT B Tedenne 2 yacos. BrimapuBaroT pacTBOPUTEIND.

HobasnsroT HackimeHHbIH BoaHbIit NaHCO3 (500 mi) u sxcTparupyroT BoassIi cioit EtOAc (500
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mit). Opranwuecknii cioi cymat Hax MgSQ4, 3areM (QUIBTPYIOT U KOHIEHTPUPYIOT AOCYyXa.
OuumaroT npu noMomy Xxpomatorpaduu Ha CHIIMKarelse, UCroyb3ysi rpaaueHT ot 10 mo 40%
EtOAc B rekcanax, ¢ MOJy4Y€HHEM YKa3aHHOTO B 3aroJIOBKE COEIMHEHHs B BUAE OECIIBETHOTO

macna (32 r, Berxon 76%, unctora 85% macc./macc.). IP/MC (m/z): 931 (M+H).

5
IIpumep nonyuenus 30
mpem-0yTun-(3R)-3-[ 1-[[3-[[Ouc[[3-[3-mpem-Oyrokcu-2-[ (3R)-1-mpem-
OyTOKCHUKapOOHUIIITUPPOTHIUH-3 -1 |-2-MeTHII-3 -
OKCOTPOMII |(peHIIT |METHIT |aMUHO |MeTH | heHuT | MeTw |-2-mpem-0y ToKcu- | -MeTii-2-
10 OKCOSTHWJI |TUPPOTUIUH- 1 -kapOokcuIar

[Mony4aroT yKa3aHHOE B 3ar0JIOBKE COEAMHEHHE IO CYLIECTBY TaK, KaK OMHCAHO B
[Mpumepe nonyuenus 28, ¢ ucnonb3oBanuem mpem-oyTn-(3R)-3-[2-tper-Oyrokcu-1-[(3-
dbopmusnpeHnT)MeTHN|- 1 -MeTHII-2-0KCOITHJI [muppouauH- 1 -kapbokcunara. HeouuimeHHbIH
15  maTepuas OYHMINAIOT MPH MOMOIIM XpOMaTorpaduu Ha CHITUKArese, UCIOIb3ys rpagueHT ot 20
10 40% EtOAc B rexcanax. 'H SAMP (400,21 M1, ds-AMCO): § 7,27-7,19 (m, 6H), 7,13 (s,
3H), 7,08-7,00 (m, 3H), 3,57-3,24 (m, 9H, B pactBOpuTeENE), 3,22-2,98 (m, 9H), 2,63-2,38 (m,
9H, B pactBOpuTene), 1,86-1,68 (m, 6H), 1,40 (s, 27H), 1,31 (s, 27H), 0,93 (s, 9H).

20 IIpumep nonyuenus 31
mpem-bytun-(3R)-3-[(1S)-2-mpem-6yrokcu-1-[[3-[3-[(2S)-3-mpem-Oyrokcu-2-[ (3R)-1-mpem-
OyTOKCHKapOOHMIITUPPONUANH-3 -1 |-3-0kconponu |peHokcu | err |meTnn |-2-

OKCOSTWJI |TUPPOHIUH- 1 -kapOokcuIatr
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CwmemmuBarot mpem-0ytun-(3R)-3-[(1S)-1-[(3-Opompennn)mernn]-2-mpem-OyTokcu-2-
OKCOATHJI |mupponuanH-1-kapookcunar (150 mr, 0,330 mmons), mpem-0yTun-(3R)-3-[(1S)-2-
mpem-0yTokcu-1-[(3-runpokcudenmn)mern]-2-0kcoa T JmuppoiauanH- 1-kapbokcunar (0,155
r, 0,396 mmounb, 1,2 3kB.), iogua menu (6 mr, 0,03 mmonsb, 0,1 3kB.), rugpoxnopun N,N-
aumeruiaruiuHa (0,0138 r, 0,0990 mmonb, 0,3 5kB.) u kapOoHat nesus (0,215 r, 0,660 Mmob,
2 5kB.) B JIM®A (2,3 mu). Cmech nepememnBaroT B arMocdepe asora npu 110 °C B Teuerne
HOYM. PeakInoHHYI0 CMeCh OXJIAKAAIOT, 3aTeM (QUIbTPYIOT Yepe3 CJIOH ANATOMHTA, TPOMbIBAsI
JAXM u MeOH. Cwmech KOHIEHTPUPYIOT B BakyyMe. [loimydeHHBIN 0CaJoK OYHINAOT C
nomoinsro OD-BIKX/MC, ucnonb3ysi ciaenyrooiue napamerpol: kojonka - XBridge™ C18 (19
x 100 MM, 5 MKMm); mogBuxkHas (aza — pactBoputesb A = 20 MM OukapOOHAT aMMOHUS B BOZE
(pH 9), pactBoputens B = aneronuTpui; rpagueHt — ot 0:100 no 100:0 B:A; ckopocTh moToKa —
25 mu/muH. [Tony4aroT ykazaHHOe B 3aroyioBke coenunenue (43 mr, 17%). 9P/MC (m/z): 665

(M+H-BOC).

IIpumep nonyuenus 32
mpem-bytun-(3R)-3-[(1S)-2-mpem-6yrokcu-1-[[3-[2-[3-[(2S)-3-mpem-6yTokcu-2-[ (3R)-1-
mpem-0yTOKCUKapOOHWIMTUPPOIUANH-3 -1 |-3 -0kconpornu | peHOKCH [3TokCH | peHn | et | -2-

OKCO3TWJI |TUPPOTHIUH- 1 -kapOokcuaat
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PactBopsror mpem-6ytun-(3R)-3-[(1S5)-2-mpem-6yTokcu-1-[(3-runpokcudenmn)mernn]-
2-0oKkcoaTHI [nupponuanH-1-kapookcunar (275 mr, 0,70 mmons) B JIM®PA (1,2 min). JlobaBnsroT
kapOoHar nesus (285 mr, 0,86 mmonb) u 1,2-gubpomatan (0,030 mi, 0,34 MmMoub)

5  mepememmBaroT npu KT B Teuenue 3 nueili. B Teuenue cienyromux 9 nuell 1o0aBISIIOT TpU
JONOJHUTENbHbIE TOPLUH KapOOoHaTa 1e3us Win kapOoHaTa kanus u 1,2-nuOpoMaTana u
nocreneHHo ysenuuusaroT Temnepatypy 10 70 u 110 °C. Cwmeck oxnaxnarot npu KT u
nobasistoT HaceimeHHbIH BonHbli NH4Cl. Dxcrparupyrot Boasslii cioii EtOAc.
Oprannueckyro (pasy npoMbIBalOT HACHIIEHHBIM BOAHBIM pacTBopoM NaCl u Bonoii.

10 Opranunueckyto a3y cymat Hag MgSO4, GUIbTPYIOT U KOHLIEHTPUPYIOT PACTBOP B BAKyyMe.
Ocanok OYMIIAIOT PU MOMOIIH XpoMaTorpaduu Ha CUITHKAree, UCIob3ysl TpaaueHT oT 0 10
30% EtOAc B rekcanax, ¢ OJy4eHHUEM YKa3aHHOTO B 3aroyioBke coenunenus (33,4 mr, 11%) B

Buze OeciseTHoro maciaa. IP/MC (m/z): 709 (M+H-BOC).

15 IIpumep nonyuenus 33
mpem-bytun-(3R)-3-[(1S)-2-mpem-6yrokcu-1-[[3-[[3-[(2S)-3-mpem-0yToxkcu-2-[ (3R)-1-mpem-

Oy TOKCUKapOOHMIITHPPONUAHH-3 -1 |-3-0kconpornui |peHokcu |meTwi | e |meTr | -2-

OKCO3TWJI |TUPPOHIUH- 1 -kapOokcuaar

20 HobasnsroT Tpudennndocdun (0,5733 r, 2,164 mmonsb, 1,5 5kB.) K pacTBOpy mpem-
Ooytun-(3R)-3-[(1S)-2-tper-OyTokcu-1-[[3-(ruppokcumeTn)peHm |MeTnin|-2-
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OKCO3TUJI |[mupponuauH-1-kapookcunara (585 mr, 1,443 mmons) u mpem-6ytun-(3R)-3-[(1S)-2-
mpem-0yTokcu-1-[ (3-ruapokcud eHmn)MeTn|-2-0KCO3THII | TUpPOTIHIUH- 1 -kapOokcunaTa
(0,8472 1, 2,164 mmoub, 1,5 3xB.) B TT'® (14 mim). IIpoayBaroT a30TOM H 3aTEM IO KaIlIsiM
nobasysiroT auaTIazoaukapookcunar (0,34 mi, 2,2 mmoib, 1,5 3kB.). CMech nepeMenInBaroT B
teueHue Hour npu KT. DPunbTpyrOT peakLUOHHYK CMECh Yepe3 MOAYLIKY U3 JUATOMUTA, 3aTEM
npombiBatoT JIXM u MeOH. Cwmech koHUEeHTpupyroT B Bakyyme. [lomyueHHsli ocagok
ounmarot ¢ nomonibio CXKX co cneayromumu mapamerpamu: kononka - Chiracel ® OD (5 mxm,
2 x 25 cwm); noasrkHas (asa - pactBopurens A = CO2, pactopurens B = MeOH + JIMDA
(1,0% 006./00.); rpaguent - uzokparuueckuii 80:20 A: B; pacxon - 80 mu/muH; nasienue - 120
Oap, Temneparypa koyoHkH - 40 °C. TlonydaroT ykasaHHOE B 3arojioBke coenuHenue (315 mr,

28%). DP/MC (m/z): 679 (M+H-BOC).

IIpumep nonyuenus 34
mpem-bytun-(3R)-3-[(1S)-2-mpem-6yrokcu-1-[[3-[3-[(2S)-3-mpem-6yTokcu-2-[ (3R)-1-mpem-

OyTOKCUKapOOHUITUPPOTHANH-3 -1 |-3-okconpornui | penun |cyabhanmnnd ernn | merun|-2-

OKCOATHJI [TUPPOSTUINH- | -kapOOoKcUIar

HobasnsiroT cyxoit Tomyout (0,9 mi) u aneroH (1,8 mi) k cmecu mpem-6ytun-(3R)-3-
[(1S)-1-[(3-Opompenmn)meTi]-2-mpenm-0yTOKCU-2-OKCOI T |TUppOUauH- 1 -kapOokcuiaTa
(796 mr, 1,75 mmoub), TpexocHOBHOTO (ocdara kamus (229 mr, 1,06 Mmodb),
ouc(nubdensmmaeHaneroH ))namnianus (50 mr, 0,09 mmons), 1,1'-
ouc(nudenmndochuno)peppouena (70 mr, 0,12 mmonb) u THoauerata kanus (103 mr, 0,90
mmonb). ITonyueHHYIO0 cMech 00pabaThIBAtOT YJIBTPA3BYKOM B TEYEHHUE TISITH MUHYT B
armocdepe a3ora, 3ateM nepememmBaroT npu 110 °C B Teuenue 6 yacos. J{obaBnstor
HacwimeHHbd BomHbI NH4Cl u EtOAc. TIpoMBIBarOT OpraHMYECKUid CIIOH BOIIOM.
Opranngeckyto ¢a3y cymar Hax MgSO4, QUIbTPYIOT U KOHUEHTPUPYIOT B BakyyMe. Ocamok
OYMILAIOT MPH IMOMOIIH XpoMaTorpaduu Ha CHIIMKaresie, Ucronb3ys rpagueHt ot 0 1o 40%

EtOAc B rekcanax, ¢ MOJy4€HHEM YKa3aHHOIO B 3ar0JIOBKE COEIMHEHHsI B BUJIE JKEJITOro Macija
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(370 mr, 52%). OP/MC (m/z): 781 (M+H).
IIpumep nonyuenus 35
mpem-bytun-(3R)-3-[(1S)-2-mpem-6yrokcu-1-[[3-[3-[(2S)-3-mpem-Oyrokcu-2-[ (3R)-1-mpem-

5 OyTOKCHKapOOHMIIMUPPOIUANH-3 -1 |-3-okconporu | e |cyappruannd ern | meTmn|-2-

OKCOSTWJI |TUPPOTHIUH- 1 -kapOokcumar

PN P
I\?—O

=

"
N

V=0
X X
Pactopsitor mpem-6ytin-(3R)-3-[(1S)-2-mpem-6ytokcu-1-[[3-[3-[(2S)-3-mpem-
Oyrokcu-2-[(3R)-1-mpem-OyTokcukapOOHUIMUPPONTUANH-3 -1 ]-3-

10 okconponwi]|penun]cyabhannnpennn|merni]-2-okcorTi | mupponunus- 1 -kapookcunar (111
mr, 0,14 mmonp) B IXM (2 mit). JlobaBnsiroT 3-xjoprnepokcuben3oiinyto kucnoty (34 wmr, 0,14
mMMoItb, 1 3kB.). Cmech nepemennBatoT npu KT B Teyenue 3 4. J[00aBisitOT HACHIIIEHHBIH
BonHbiii NaHCOs3, 3atem JIXM u pazpensitot cjiou. OpraHudeckyro a3y mpoMbIBalOT
pactBopoM NaOH (3% macc./06. B Boae) u Bonoi. Opranudeckyro ¢a3y cymar Hag MgSOs,

15  3aTeM QUIBTPYIOT U KOHLEHTPUPYIOT PacTBOP B Bakyyme. OCamoK OYHIIAIOT IPH MOMOLIH
xpomarorpaduu Ha CHIMKaresne, UCroib3ys rpaaueHT ot 0 1o 60% EtOAc B rekcanax, ¢
NOJIY4€HHUEM YKA3aHHOTO B 3arojioBke coenuHenus (97,2 mr, 87%) B Buae O€CLBETHOTO Macia.

SP/MC (m/z): 697 (M+H-BOC).

20 IIpumep nonyuenus 36
mpem-bytun-(3R)-3-[(1S)-2-mpem-6yrokcu-1-[[3-[3-[(2S)-3-mpem-Oyrokcu-2-[ (3R)-1-mpem-
Oy TOKCUKapOOHUITHP POIUAMNH-3 -1 |-3-0kconponu |perwn | cyabdonmnp e |meTm|-2-

OKCOSTWJI |TUPPOHIUH- 1 -kapOokcuaar
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CoenuHeHue MoNy4JaroT CIoco00M, 1O CYIIECTBY aHAJIOTHUHBIM crioco0y u3 Ilpumepa

TOJTyueHUst 35, HO C UCTIOJIb30BAHKEM 2,5 3KBUBAJICHTOB 3-XJIOPIIEPOKCUOSH30MHOMN KHUCIIOTHI.

5  HeouuineHHbIN NPOAYKT OUUINAIOT IPU IOMOLIH XpOMaTOrpaduy Ha CUIIMKAresne, NCIOJb3YsI
rpaaueHt ot 20 1o 60% EtOAc B rekcanax, ¢ NoJlyu€HUEM YKa3aHHOTO B 3aTOJIOBKE COEIUHEHUs

(116,6 mr, 82%) B Bune Oenoro TBepaoro Beumecrsa. DP/MC (m/z): 713 (M+H-BOC).

IIpumep nonyuenus 37
10 mpem-Bytun-(3R)-3-[(1S)-2-mpem-6yroxcu-1-[[3-[[3-[(2S)-3-mpem-Oyrokcu-2-[ (3R)-1-mpem-
Oy TOKCUKapOOHUIITUP PONTUANH-3 - 11 |-3-OKCOMPOUJI |aHUIUHO |MeTHI | et |[MeTr | -2-

OKCOSTHJI | TUPPOIUANH- 1 -kapOoKkcHIar

JHobapnsroT Tpranerokcubopruapua Hatpus (543 mr, 2,56 MMOJIb, 2 5KB.) K paCTBOPY

15 mpem-6yrun-(3R)-3-[(15)-1-[(3-amunodernn)meTn|-2-mpem-0yToKCH-2-

OKCO3TUJI |mupponuauH- 1-kapookcunara (500 mr, 1,28 mmons), mpem-0ytun-(3R)-3-[(1S)-2-

mpem-6ytokcu-1-[ (3-popmundennia)meTw]-2-0Kkcoa T [mupponuanH- 1 -kapookcunara (620

mr, 1,54 Mmmonb, 1,2 3kB.) U YKCYCHO# KUCIOTHI (220 Mk, 3,84 MMOITB, 3 3KB.).

IMepememupatot ipu KT B Teuenne 4 nueii. J{obapnstot HackieHHbH BoaHbi NaHCOs u
20 skctparupyroT BonHbIi cinoit JIXM. Cymar o0bpennHeHHble opranndeckue cion Hag MgSOq,

($UABTPYIOT M KOHLEHTPHUPYIOT PACTBOP B BakyyMme. OcaZok OUHINAIOT MPU TTOMOLIH

xpomarorpaduu Ha CUIMKarese, Ucrob3yst rpaauest ot 10 no 50% EtOAc B rekcaHax, ¢
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NOJIY4€HHEM YKA3aHHOTO B 3arojioBke coenuHenus (850 mr, 72%). DP/MC (m/z): 778 (M+H).

IIpumep nonyuenus 38
(25)-3-[3-[3-[(2S)-3-mpem-6yTokcu-2-[ (3R)-1-mpem-Oy TOKCHKapOOHUITUP POITUANH-3 - 1T |-3 -
okconponui |anuianHo | penmn|-2-[ (3R)-1-mpem-OyTokcukapOOHUIIHPPOITUANH-3 -

WJI|ponaHoBasi KUCJIOTa

OH

CwmemmBatot (2S)-3-(3-6pomdennin)-2-[(3R)-1-mpem-6yTokcnkapOOHUIMHUPPOTUINH-3 -
W1 |IponaHoByro KUCIoTy (8 r, 20 mmoib) B 1,4-auokcane (160 mi), mpem-6ytun-(3R)-3-[(1S)-
1-[(3-amuHOG eHMT)MeTHI |-2-mpem-0y TOKCU-2-0KCOTII |TUppotuauH- | -kapOokcunar (8,628 r,
22,09 mmodb, 1,1 5kB.) u kapOoHat kanus (4 k8., 11,22 r, 80,34 mmoib). CMech HarpeBaroT
npu 60 °C B reuenne 15 munyT B atmocepe azota. Jlobasmstot [(2-nuuukiorekcuindochuHo-
3,6-numerokcu-2',4',6'-rpunzonponmi- 1, 1'-Oudpenmn)-2-(2'-amuno-1, 1'-Oudennn)|
metancynbdonat namanvs (I1) (BrettPhos Pd G3, 0,371 r, 0,402 mmonb, 0,02 5kB.) u
HarpeBaroT peakMoHHY0 cMmech rpu 100 °C npu nepeMeniMBaHUHN B T€UEHUE HOYM.
PeakinoHHYI0 CMECh OXJIAKIAIOT 0 KOMHATHOM Temmepatypsl, pazdasisitor EtOAc u noBoast
pH cmecu no 3nauenust menee 3, nodasssist Bonuyro HCI (1 H.). Tprokasl 3KCTparupyrOT BOAHBIH
crnoit Me-TT'®. TIpombiBaroT 0ObEAMHEHHBIE OPTAHUYECKUE CJION HACHIIEHHBIM BOIHBIM
pactBopoMm NaCl. Cymat opranmdeckyro ¢asy Hang MgSOs U KOHIIEHTPUPYIOT PacTBOP B
BakyyMme. OUHINAIOT OCAJOK MPH MOMOIIY XpOMaTorpaduu Ha CHITUKArese, SJI0UPYs
rpaguenTom 0-100% EtOAc B rekcanax, ¢ MOJy4eHUEM YKA3aHHOTO B 3ar0OJIOBKE COCTUHEHUS

(9,5 1, 67%). DP/MC (m/z): 608 (M+H-BOC).

IIpumep nonyuenus 39
Hu-mpem-6ytun-3,3'-((2S,2'S)-((cynpdponnnduc(azananmn) )ouc(3, 1 -penunen ) )ouc(3-(mpem-

OyTokcn)-3-okcomnponan-1,2 -numn))(3R,3'R)-6uc(mupponnaun-1-kapOokcunar)
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Oxnaxnator 1o 0 °C pactop anaykra 1,4-nuazadbunmkio[2.2.2JokraH-0uc(auokcus
ceprl) (DABSO, 0,6279 1, 2,561 mmounb, 2 3kB.) B atierorutpuie (12,8 mu). JlobaBnstoT #on
(0,4875 1, 1,921 mmonb, 1,5 5kB.). Cmech nepememnarot npu 0 °C B reueHue 15 MunyT, a
3atem n00aBysitoT mpem-oyTun-(3R)-3-[(1S)-1-[(3-amunodennn)meTun|-2-mpem-0yToOKCH-2-
OKCO3TUJI [mupposuauH- 1-kapookcunat (500 mr, 1,280 mmounb). HarpeBaroT peakLiMOHHYHO
cmech 10 80 °C B TeyeHue HOUM. PeaKkLMOHHYIO CMECh OXJIAXKIAOT, QUIBTPYIOT Yepe3 ok
auatoMuTa U nmpoMbiBaroT ciioi JIXM u MeOH. ®unbTpar KOHLIEHTPUPYIOT B BaKyyMe.
Ounmaror ocratok ¢ nomoubo OP-B2XKX/MC co crneayromumu napameTpaMu: KOJOHKA —
XBridge™ C18 (19 x 100 mm, 5 MxMm); noasuxkHas ¢asza — pactopurenb A = 20 MM BOIHBIH
oukapoonat ammonust (pH 9), pacrBoputens B = alileTOHUTPIIT, IPaJUEHT — M30KPATUYECKUT
80:20 A:B; ckopocts notoka — 25 mi/mus;, KT. TTonydaroT yka3aHHOE B 3ar0JIOBKE COeTMHEHUE

(195 wmr, 18%) B BUae OnenHo-keaTOr0 TBepAOro Bemectsa. DP/MC (m/z): 743 (M+H-BOC).

ITpumep 1
(2S)-3-[3-[[Buc[[3-[(2S)-2-kapbokcu-2-[ (3R)-nupponuauH-3-
wi [>Twn|denwn metwi |amuuo [MeTw | pernn |-2-[(3R)-nupponuauH-3-mi |mponaHoBasi KUCIOTA,

TETParuIPOXJIOPUL
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¢4HCI

o)

Jlo6aBisitoT pacTBOp COJSIHOM KUCIOTHI (4M B 1,4-nnokcane, 67 mit, 270 mmonb, 20 5KB.)
Kk mpem-0ytun-(3R)-3-[(1S)-1-[[3-[[Ouc[[3-[(2S)-3-mpem-OyTokcu-2-[ (3R)-1-mpem-
OyTOKCHKapOOHMIMTUPPOITUIUH-3 -1 |-3-
okconpornui | penun | merwn |amuno |meTw | pennn metun | -2-mpem-O0yTokcu-2-
OKCO3TUJI |[muppoauanH- 1-kapookcunary (15,7 r, 13,3 MMoJIb) 1 EpEMEIINBAIOT CMECh TIPU
40 °C B reuenne Houn. Cmech oxnaxnarot 10 KT u 3aTeM KOHIEHTPUPYIOT 10CyXa.
PacTBopsitoT ocanok B Boze (40 M) u tnodunusupyrot. IlonydeHHOE TBEpIOE BEIECTBO CHOBA
pacTBopsitoT B Boze (40 mMi1) U THOPHIU3UPYIOT € TIOJYYSHHUEM YKA3aHHOTO B 3ar0JIOBKE
coenunenus (8,6 T, 75%) B Bune Genoii nensl. DP/MC (m/z): 711 (M+H); 'H-AMP (500 MI',
D,0) § 7,35-7,10 (m, 12H), 4,25-4,17 (m, 6H), 3,55 (dd, J= 8,1, 11,5 T'w, 3H), 3,38-3,33 (m,
3H), 3,22-3,15 (m, 3H), 3,03-2,87 (m, 12H), 2,56-2,45 (m, 3H), 2,12-2,08 (m, 3H), 1,73-1,63
(m, 3H).

ITpumep 2
(25)-3-[3-[[6uc[[3-[(2S)-2-kapbokcu-2-[ (3R)-ntupponuamH-3-

wi |3 | penwn [metwn |amuHo [MeTw | perun | -2-[ (3R )-upponuauH-3-wi |nponaHoBast KHCIIOTa
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B xpyrnononnytoo konOy nobasnsitor mpem-0yTun-(3R)-3-[(1S)-1-[[3-[[6uc[[3-[(2S)-3-mpem-
Oytokcu-2-[(3R)-1-mpem-OyTokcnkapOOHUIMPPOTUANH-3 -1 |-3-

okcorponwi | perm |MeTw |aMuHO |MeTHT | eHuT [MeTHI |-2-mpem-0yTOKCh-2 -

OKCO3TUJI |[muppoauauH- 1-kapbokcunar (499,3 r, 423,3 mmons), 1,4-nuokcas (1997 mi) u pacTeop
comstHO# kucnotsl (12 M B Boze, 529,1 mu, 15 3kB.). Cmech nepememmBaroT npu 40 °C B TeueHne
1 4, a 3aTeéM KOHLIEHTPUPYIOT CMECh B BaKyyMe AJis yAaieHus 1,4-1uokcaHa, B pe3ysiabTaTe 4ero
NOJIYYar0T BOAHYIO cycrieH3u0. Cmech GUIbTPYIOT Yepe3 MPONUIICHOBBIN (PHIIBTP s yaaneHus
HepacTBopuMbIx yactull. JloBoxar pH ¢unsrpara no 9-10, ucnonesys pactsop NaOH (2M B
Bone). IlepememmBaror cmech mpu KT B Tedenme HOUM. MenieHHO OT(HIIBTPOBBIBAIOT
oOpa3oBaBIleecs: TBEPAOE BEIIECTBO, UCIONB3Ysl OyMaXKHBINH QuibTp (MenyneHHas puibTpanms,
UCTIONB3YIOT HM3KUI BakyyMm). TBepmoe BelIeCTBO MPOMBIBAIOT BOAOH M BBICYLIMBAIOT MOJ
BakyyMoM 1ipu 45 °C ¢ mosjy4eHneM yka3aHHOTO B 3arojiopke coenunenue (281 r, 88%) B Bune
6e10ro KpUCTAINYECKOro TBepaoro semectsa. IP/MC (m/z): 711 (M+H); 'H-SIMP (500 MTI'n,
D,0) 6 7,33 (t, J=7,6 T'u, 3H), 7,27 (d, J= 7,8 ', 3H), 7,13 (d, J= 7,8 'y, 3H), 7,09 (s, 3H), 4,20
(s, 6H), 3,54 (dd, J=17,9, 11,6 I'y, 3H), 3,39-3,34 (m, 3H), 3,23-3,17 (m, 3H), 3,02-2,98 (m, 3H),
2,84 (dd, J=4,6, 13,7 'y, 3H), 2,76 (dd, J= 10,6, 13,3 I', 3H), 2,60 (td, J=9,9, 4,8 I'y, 3H), 2,48
(td, J=17,3,9,6 I'y, 3H), 2,12-2,07 (m, 3H), 1,73-1,65 (m, 3H).

ITpumep 3
(25)-3-[3-[[[3-[(2S)-2-Kapbokcu-2-[ (3R )-nmupponuams-3 -
wi |3tun | pennn | merunamuno [metwn |pernn | -2-[ (3R)-nupponauanH-3 -1 | mponaHoBast KUCIOTA;

TPUTUIPOXJIOPUL

H
N
/

N\
K)

O

ha "3HCI

[Tony4aroT yKa3aHHOE B 3arOJIOBKE COEIMHEHHE IO CYLIECTBY TaK, KaK OIMHCAHO B
ITpumepe 1, ucnonszyst mpem-0ytun-(3R)-3-[(1S)-2-mpem-6yrokcu-1-[[3-[[[[3-[(2S)-3]-mpem-
oyTokcu-2-[(3R)-1-mpem-6yTokcukapOOHUITIUPPOTUIUH-3 -1 |-3 -OKCOTPOTTHJI | heHILT |METHI |
aMHHO |MeTw | peHm |MeT|-2-okcosTi |mupponuans- 1 -kapookcunat u 2 M HCI B Et20 npu

KT. 3P/MC (m/z): 480 (M+H).

ITpumep 4
(25)-3-[3-[[[3-[(2S)-2-Kapbokcu-2-[ (3R)-nupponuaun-3-wi |3t | perwn |metmn-[ (3-gTop-5-
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meTokcugeHmn)merni |amuHo |Metni | pennn|-2-[ (3R )-upponuanH-3 -1 | nponaHoBast KUCIOTa

N
INony4aroT yKka3aHHOE B 3ar0JIOBKE COEIMHEHHUE IO CYIIECTBY TaK, KaK OMHCAHO B
ITpumepe 2, ¢ ucnionszoBanueM mpem-0ytun-(3R)-3-[(1S)-2-mpem-6ytokcu-1-[[3-[[[3-[(2S)-3-
5  mpem-6yrokcu-2-[(3R)-1-mpem-6yTokcrkapOOHUIIUPPOIUANH-3-1J1|-3-
okconpornui|penmn|merun-[(3-pTop-S-MeTokcu eHuT)MeTHI |aMUHO |MeTUJI | eHuT |[MeTHII | -2-

OKCOATUJI [muppoauaus- 1-kapbokcunara. DP/MC (m/z): 618 (M+H).

IIpumep 5
10 (29)-3-[3-[[[3-[(2S)-2-Kapbokcu-2-[ (3R)-nupponuaun-3-wi |3te | perun metun-[ (3-pTop-5-
MeToKcu(eHnt)MeTr1|aMuHo | MeTw | perm |-2-[ (3R)-nupponuanH-3 -1 |IponaHoBast KUCIOTA;

TPUTUIPOXJIOPUL

-3HCI

CwmemmBarot mpem-0ytun-(3R)-3-[(1S)-2-mpem-6ytokcu-1-[[3-[[[[3-[(2S)-3-mpem-
15 Oyrokcu-2-[(3R)-1-mpem-OyTokcrKapOOH MU PPOTHINH-3 -1 | -3 -OKCOTPOTHII | e HUIT | METHII-
[(3-pTOop-5-MeTokcupeHmT)MeTHI |aMUHO |MeTHIT | peHIIT |METHIT | -2-OKCO3 THII |TUPPOSTUANH- 1 -
kapOokcunar (541 wmr, 0,582 mmons), HCI (2 M pactBop B qusTHiIoBOM 3dupe, 5,8 Mi) 1 Boxy

(0,5 mu). Cmece nepememuBaroT npu KT B Tedenne 5 4. Y nasiroT pacTBOPUTENb TIPU
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MIOHM)KEHHOM JIaBJICHUH C TTOJIy4YE€HUEM YKa3aHHOTO B 3arojioBke coenuHenus (434 mr, 102%).

OP/MC (m/z): 618 (M+H).

ITpumep 6
3-[3-[[6uc[[3-[2-kapbokcu-2-[(3R)-mupponuann-3-
wi |nporwn | perm |merwn |amuHo |Metwn | pernn |-2-metmn-2-[ (3R )-mupponuans-3-

WJI|IpONaHOBAas KUCJIOTA, TETParupOXJIOpU

H
N
A,
0
OH
*4HCI

CwmermmBarot mpem-0ytuin-(3R)-3-[ 1-[[3-[[6uc[[3-[3-mpem-OyTokcu-2-[(3R)-1-mpem-
OyTOKCUKapOOHMIITUPPOITUINH-3 -1 |-2-MeTHJI-3 -
OKCOTPOTHI |(peHIT |MeTHIT |aMUuHO [MeTwJI | eHu [ MeTu | -2-mpem-0yTokcu- 1 -MeThI-2-
OKCOATHJI |IUppOSuAnH- 1 -kapOokcunar (275 wmr, 0,225 mmorns) B JIXM (1,4 min) u 1oOaBIsiIOT
HCI (2 M pactBop B Et20, 3,4 mn, 6,7 mmoib, 30 5kB.). Ilepememusatot cmech ipu KT B
TedeHue Houn. CITMBAIOT PEaKIIMOHHBIN PACTBOPUTEINDb C OEJIOT0 TBEPIOTO BELIECTBA
pPacTBOPSIIOT TBEPOE BELIECTBO B Boie. CMech BBIMAPUBAIOT A0CYXa MO CTPYeH a30Ta, 3aTeM
cymar B Bakyyme nipu 40 °C ¢ mojy4eHreM yKa3aHHOTO B 3arojioBke coenuHenus (190 mr, 86%)

B Buze Oejioro TBepaoro Bemectsa. IP/MC (m/z): 753 (M+H).

ITpumep 7
(25)-3-[3-[3-[(2S)-2-kapOokcu-2-[ (3R )-upponuaus-3-wmn |3Tvn | peHokcu | permn]-2-[ (3R )-

MUPPOJUANH-3-UJ |IPONaHOBask KUCIOTA; JUTHAPOXJIOPUA

OH
H
7 O/I\) -2HC!
N O7>0H

HOJ'IyLIaIOT YKa3aHHO€ B 3aroJIOBKE COCAUHEHUEC MO CYIECTBY TaK, KaK OIMMUCAHO B

ITpumepe 6, ¢ ucrionszoBanueM mpem-0yTun-(3R)-3-[(1S)-2-mpem-6yrokcu-1-[[3-[3-[(2S)-3-
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mpem-6ytokcu]]-2-[(3R)-1-mpem-OyTokcukapOOHMITU PPOTHINH-3 -1 ] -3 -
okcorponwi | peHokcH | heHnT | MeTHI | -2-0KCOI T | TP poTuanH- 1 -kapbokcunata. IP/MC

(m/z): 453 (M+H).
5 ITpumep 8

(25)-3-[3-[2-[3-[(2S)-2-kapbokcu-2-[ (3R)-mupponunun-3-uin|sTun|peHokcu |3Token | permn |-2-

[(3R)-nmpponuanH-3-mi|nponaHoBasi KUCJIOTa, AUTHAPOXIOPH

-2HCI

INony4aroT yka3aHHOE B 3ar0OJIOBKE COEIMHEHHUE I10 CYIIECTBY TaK, KaK OMHCAHO B
10 IIpumepe 6, ¢ ucnonszoBanueM mpem-0ytun-(3R)-3-[(1S)-2-mpem-6yrokcu-1-[[3-[2-[3-[(2S)-
3-mpem-0ytokcu-2-[ (3R)-1-mpem-OyrokcuxkapOoHUIMUPpONUANH-3-1]-3-
OKcOnponwi |peHOKCH |3 TOKCH | (peHIIT [ METHI |-2-0KCOITHI |TUPPOTUANH- | -kapOoKcuiara.

Boinensiror mpoaykt nytem pactupanusi ¢ MTBED. DP/MC (m/z): 497 (M+H).
15 ITpumep 9

(25)-3-[3-[[3-[(2S)-2-Kap6okcu-2-[ (3R)-mupponunun-3-ui |3t |G eHokcu |mern | perrn | -2-

[(3R)-npponuanH-3-ui|nponaHoBasi KUCIOTa, AUTHIPOXIIOPHT

2HCI

[Tony4aroT yKka3aHHOE B 3arOJIOBKE COEIMHEHHE IO CYLIECTBY TaK, KaK OIMHCAHO B
20  IIpumepe 6, ¢ ucrionbzoBanueM mpem-0yTun-(3R)-3-[(1S)-2-mpem-6yrokcu-1-[[3-[[3-[(2S)-3-
mpem-6ytrokcu-2-[(3R)-1-mpem-OyToxkcnkapOOHUIHPPOTUANH-3 -1 |-3-
okcomnponwi | peHokcu | MeTu |peHUIT | MeTHII | -2-0KCO3THII |THPPOTUAUH- | -kapOoKcuIaTa.

OP/MC (m/z): 467 (M+H).

25 ITpumep 10
(25)-3-[3-[3-[(2S)-2-KapOokcu-2-[(3R)-nupponunun-3-mn|3tun| dermn |cynbhanmnd ennn|-2-
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[(3R)-npponmanH-3 -1 | mponaHoBasi KUCIOTa, AUTHAPOXIIOPHL

OH

ITonmy4aroT yka3aHHOE B 3arOJIOBKE COEIMHEHHE I10 CYLIECTBY TaK, KaK OIMHMCAHO B
ITpumepe 6, ¢ ucrionszoBanueM mpem-0yTun-(3R)-3-[(1S)-2-mpem-6yrokcu-1-[[3-[3-[(2S)-3-
mpem-6ytokcu]]-2-[(3R)-1-mpem-GyTokcnkapOOHUIITU PPOTHIANH-3 -1 ] -3 -
okcornpornui | pernn |cyabdpanundeHm | MeTH | -2-0KCO3THI |TUPPOSTUANH- | -kapOOKCHIIAT.

Boinensror npoaykt nytem pactupanus ¢ EtO. 9P/MC (m/z): 469 (M+H).

ITpumep 11
(25)-3-[3-[3-[(2S)-2-2-Kapbokcu-2-[(3R)-nupponuaus-3-wn |3ui| G ennn |cynbdunmndennn|-2-

[(3R)-nupponuanH-3-mi|nponaHoBasi KUCIOTA; AUTHAPOXJIOPHI

OH

[Mony4aroT yKa3aHHOE B 3ar0JIOBKE COEIMHEHHE IO CYLIECTBY TaK, KaK OMHCAHO B
[Tpumepe 6, ¢ ucrionbzoBanuem mpem-0yTun-(3R)-3-[(1S)-2-mpem-6yrokcu-1-[[3-[3-[(2S)-3-
mpem-06yrokcu-2-[(3R)-1-mpem-OyToxkcnkapOOHIUIHPPOTUINH-3 -1 |-3-
okcomnponui | pernn |cy b eHII |MeTHIT |-2-0KCO3 THIT |TUPPOSTUANH- | -KapOOKCHIaTa.
[IponyxkT BeIEnstoT myTeM pactupanus ¢ Et2O ¢ nocnenyromeit ODP-B2XKXX/MC, ucnonbiys
crenyroinue napameTpsl: kojoHka - Agilent ZORBAX Bonus RP; nogsuxknast hasa -
pacteoputenb A = 0,05% TtpudTtopykcycnoii kucnotsl B Bone (pH 2,5), pactBopurens B =
arteronuTpui + 0,05% TpudTopykcycHasi KucioTa, rpanaueHt - ot 5 1o 30% pacteopurens B B
pactBoputene A; Ckopocts noroka: 25 mi/muH. [Tomemarot nponykr B cmecb HCI (10%

Macc./00.) 1 BOABL, 3aTEM BBINAPHBAIOT PACTBOPUTENH B OTOKe a3orta npu 40 °C. IP/MC (m/z):

485 (M+H).

IIpumep 12
(25)-3-[3-[3-[(2S)-2-Kapbokcu-2-[ (3R)-upponuann-3-mn |3tui | penwn|cynbhormnderin |-2-
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[(3R)-mupponuanH-3-1i|IpornaHoBast KHCIOTA, TUXJIOPTUAPU

OH

-2HCI

HO” =0

[Tony4aroT yka3aHHOE B 3ar0JIOBKE COEAMHEHHE IO CYILIECTBY TaK, KaK OIMHMCAHO B
ITpumepe 6, ¢ ucrionszoBanuem mpem-0yTun-(3R)-3-[(1S)-2-mpem-6yrokcu-1-[[3-[3-[(2S)-3-
mpem-06ytrokcu-2-[(3R)-1-mpem-OyToxkcukapOOHUIIHPPOTUANH-3 -1 ]-3-
okcorpornui | perun |cy b oHmIp €HM |[MeTHII | -2-0KCOITUJI |TUPPOTHINH- | -kapOokcuaTa.

Boinenstor mpoaykt nytem pactupanus ¢ EtO. OP/MC (m/z): 501 (M+H).

ITpumep 13
(25)-3-[3-[[3-[(2S)-2-Kap6okcu-2-[ (3R)-muppoauauH-3 -1 |3 THI |aHUITHHO | Me T | eH T |-2-

[(3R)-ntupponuanH-3-mi|nponaHoBasi KHCIOTA; TPUTUAPOXIOPH

OH

*3HCI

HO

[TonyyaroT yka3aHHOE B 3ar0JIOBKE COEMHEHHE IO CYIeCTBY, kak omnucaHo B [Ipumepe
6, ¢ ucnonp3oBanuem mpem-oytun-(3R)-3-[(1S)-2-mpem-6ytokcu-1-[[3-[[3-[(2S)-3-mpem-
OyTokcu-2-[(3R)-1-mpem-OyTokcukapOOHHIHPPOTUANH-3 -1 |-3-
OKCOTIPOTTHJI | AHWJTUHO |METHUI | () €HJT | METHT | -2-OKCO3 TUJI [muppotuanH- 1 -kapbokcumnara. Tlocre
JEeKaHTALUH TPOAYKTA €ro ounIaroT ¢ nomoibo OP-BIXKX/MC, ucnions3ys cienyroine
napametpsl: kKosonka — Waters™ XBridge™ C18 (19 x 100 mm, 5 MkM); oaBmkHas ¢asza —
pactBopurens A =20 MM NH4HCOs B Bozie, pacTBopuTens B = anieTOHUTpUII, CKOPOCTh MMOTOKA
25 mu/muH; rpaguest — ot 5:95 1o 25:75 B:A. PacTBOpsIIOT OYMINEHHBIN MaTepUa B BOXHOU
HCI (1 1.), nepememmBarot pu KT B Tedenne 1 4, BbIMapuBarOT paCTBOPUTEND B IOTOKE a30Ta

U CcyIIat TBepnaoe BemecTso B Bakyyme nipu 40 °C. OP/MC (m/z): 466 (M+H).

IIpumep 14
(25)-3-[3-[3-[(2S)-2-Kapbokcu-2-[ (3R)-mupponuanHs-3-win |3Tun |anunuHo | permnn|-2-[ (3R)-

MUPPOJIUANH-3 -1 |IPONAaHOBask KUCIOTA, JUTHAPOXJIOPUA
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H
‘:——N
UI\) -2HCI
O

OH

CwmemmuBarot (25)-3-[3-[3-[(2S)-3-mpem-Oytokcu-2-[(3R)-1-mpem-
OyTOKCHKapOOHWIITUPPOITUIUH-3 -1 |-3-0Kcornporui |anuiuHo | penui |-2-[ (3R)-1-mpem-
OyTOKCUKapOOHMIITUPPOIUANH-3 - |[TPONaHoBYO KUCHoTy (9 1, 12,7 MMonb), nzonponanosn (27
mun) u HCI (5,5 M pactBop B uzonpomnanone) u nepemernnsarot npu KT B Tredenue 2,5 4.
Peakunonnyo cmech HarpesatoT 10 60 °C B Tedenue 2,5 4, 3arem oxyaxaaroT 10 KT u
NepeMelInBaloT B TeueHue 3 qHeill. PeakiMoHHy!0 cMech CHOBa HarpeBatoT 10 60 °C B TeueHue
2y, oxnaxaaroT 10 KT 1 KOHIEHTPHUPYIOT PeaKLMOHHYIO CMECh B BaKyyMe Aocyxa. Pacruparor
TBepablil ocanok ¢ MTBED ¢ o6paboTtkoit yasTpa3sBykoM, GHiIbTpyroT 1 npoMbiBatoT MTBD,
3aTeM CyILIaT TBEPAOE BEILECTBO B BakyyMe. TBepaoe BEeLeCTBO CMELINBAIOT C
koHUeHTpupoBaHHOH BogHOH HCI 1 HarpeBatoT 10 80 °C B TeueHHe HOUH, 3aTEM OXJIAUKAAIOT J10
KT u kOHLEHTpUpYIOT B BakyyMe focyxa. OcTaTok pacTBOPSIOT B MUHUMAJIBHOM KOJIMYECTBE
BobI M foBoAAT pH 1o 7,5 nmyrem nobasnenus BogHoro pactsopa NaOH. Cwmech
NepeMeIINBAIOT IPU KOMHATHOW TeMIepaType B TeYEHHE 3 4acoB, 3aTeM OT(UIBTPOBBIBAIOT
BBITABIIIEE TBEPIOE BelecTBO. PacTBopsitoT TBepaoe BemecTo B BoaHoit HCI (1 H.) u
NepeMENINBAIOT B TEUEHHUE 15 MUH NpU KOMHATHON TeMIlepaType, 3aTeM YAAISIOT BOAY B
BakyyMme. Ocanok cymart B Bakyyme npu 45 °C B TedeHHEe HOUHU C MOTYYSHHEM YKA3aHHOTO B

3arosioBke coenunenus (5,4 r, 81%). DP/MC (m/z): 452 (M+H).

IIpumep 15
(25)-3-[3-[3-[(2S)-2-kapbOokcu-2-[ (3R)-1-MeTHAUPPOTUANH-3 -1 |3 THIT | aHHUTHHO | pe M | -2-

[(3R)-1-meTHanuppoNuArH-3 -1 | IPOMAHOBAst KUCJIOTA;, TUTUAPOXIIOPUL

OH

HobasmnsiroT mapadpopmanbaerun (89 mr, 0,95 mmonb) k cycniensuu (25)-3-[3-[3-[(2S)-2-
kapookcu-2-[(3R)-muppomuann-3-wun |3tun |aaunuHo |penni|-2-[ (3R)-mupponuana-3-

W |IpOonaHoBO KUCHOThL, nuruapoxiopuaa (100 mr, 0,19 mmons) 8 MeOH (1,9 mu).
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[Tepememuparor pu KT B Teuenne 15 mun. J{obapnstot Tpuanerokcudboprunpun Hatpus (202
mr, 0,95 mmonp) u nepememnBatoT npu KT B Teuenune 16 yacoB. CMech KOHLIEHTPUPYIOT B
Bakyyme. Ocallok OYHIIAIOT MpU oMoInH obparieHHO-(a30Boi xpomatorpadur (KOJIOHKA!
Claricep C-series, cBsi3anHasi ¢ AnokcuaoM kpemaust Cig), HCIIONB3ys TPAAUEHT OT 5 10 25%
aneroruTpuia B BogHoM NH4COs (pH 9). PacTBopsifoT ounIeHHBIN MaTepral B BOTHOM
pactBope cosstHo# kuciote (1 1., 1 M) u nepememusarot npu KT B Teuenne 6 yacos. PacTsop
KOHLIEHTPUPYIOT B BaKyyMe C ITOJIyY€HHUEM YKa3aHHOTO B 3aroyioBke coenuHenus (30 mr, 27%).

OP/MC (m/z): 480 (M+H).

IIpumep 16
(25,2'S)-3,3'-[Cynbponnnduc(azanauui-3, 1 -pennnen)|ouc{ 2-[ (3R)-nupponunus-3-

W |TIPOTIAHOBAsI KMCJIOTA }, TUTHIPOXJIOPHT

OH

SSzT

2HCI

HO

IlonyuaroT ykazaHHOE B 3ar0JIOBKE CO€IMHEHME I10 CYLIECTBY Tak, kak onucaHo B [Ipumepe 6, ¢
ucnosb3oBaHueM au-mpem-0ytuin-3,3'-((2S,2'S)-((cynpdounnduc(azanammn) )ouc(3, 1 -
benunen))ouc(3-(mpem-6yTokcu)-3-okconponan-1,2-numn))(3R,3'R)-Ouc(nmupponuaun-1-
kapookcunar). DP/MC (m/z): 531 (M+H).

IIpumep 17

(25)-3-®Pennn-2-[(3R)-nupponuans-3-mi|nponaHoBasi KUCJIOTa, TUAPOXJIOPU

OH

*HCI

\\\"'

N
Hobasnsror HCI (5,5 M B m3onponanose, 511 mi, 2,81 mons, 13 5kB.) k pactBopy (25)-
2-[(3R)-1-mpem-OGyTOoKCUKapOOHMUITUPPOTHANH-3 -1 | -3 -(EHIITIPONAHOBON KUCIIOTHI ( 69 T,
216 mmodb) B uzonpomnanode (207 mn) u nepemermmparoT npu KT B Teuenne Houn. Cmech
pazbasisiroT cMechio 2:1 MTBD:rekcanst (900 mut) u nepememinBaroT B TedeHne 10 MuH.
Cycniensuto GuibTpyroT, U TBEpAOE BewecTBO npoMbiBaroT 1:1 MTBED:rekcanamu (100 mr).

Cyat TBepaoe BewecTBo B Bakyyyme npu 50 °C ¢ nonyueHneM yka3aHHOTO B 3aroJIOBKe

coequnenus (51,3 r, 93%). OP/MC (m/z): 220 (M+H).
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IIpumep 18

(2R)-3-®enun-2-[(3S)-nmupponuanH-3-nui|nponaHoBasi KUCIOTa, TUAPOXJIOPUL

OH
O
;SE *HClI
N
H

Iony4aroT yka3aHHOE B 3arOJIOBKE COEAMHEHHUE I10 CYIIECTBY TaK, KaK OMHCAHO B
ITpumepe 6, ¢ ucrionpzoBanueM (2R)-2-[(3S)-1-mpem-0yToxcrkapOOHUITUPPOTUINH-3-11]-3 -
(bennnnponanoBoii KucnoTsl. Brinenennsiit npoaykt nepememnaoT ¢ HCl (2 M B adupe) u
BOJIOH B TeUeHHE 3 4, KOHLEHTPUPYIOT B BaKyyMe, 3aTeM pactuparoT ¢ MTBD u cymar B

Bakyyme ripu 40 °C. OP/MC (m/z): 220 (M+H).

CuHTE3 MEYEeHOT0 pamuoOaKTUBHBIM U30TOIIOM U XOJIOAHOI'O (T.e. HEMECYCHOI'0O paAuOaKTHBHBIM

M30TOIIOM) CTaHAAPTA AJIsl aHAJIN3a CBA3bIBAHUS Apo(a) in vitro

[Ipumep nonyuenus 40

1-(3-ben3unokcudpeHnn)uMuAa30IHIUH-2-0H

: ©o®

N
H N\)
HobasnsiroT OapOotupoBanHbiii aproHoM JIM®PA (20 mir) k cMecu 3TuiIeHMOueBUHBI (1,4
r, 16 mmons), 1-0ensunokcu-3-iondensona (4,9 r, 16 mmons, 1,0 3kB.), iioquna meau (0,61 r,
3,1 mmonb, 0,20 3kB.), auruapodocdarta kanus (4,2 r, 31 mmonsb, 2,0 3kB.). K obpa3osasiueiics
cycniensun 100aBisttoT N,N'-mumermmaTinernauamud (0,33 v, 0,28 r, 3,1 mmogs, 0,20 3kB.).
HarpesatoT cuHIOI0 CyCneH31I0 B MUKPOBOJIIHOBOM peaktope npu 120 °C B TeueHue 3 .
PeakinoHHYIO CMeCh OXJIAKIAIOT U (PUIIBTPYIOT Yepe3 CIIOH CHUITMKAresisi, MPOMbIBAsi YKA3aHHBIN
cioii EtOAc. ®@unbTpar KOHIEHTpUPYIOT. OCagoK OYMIIAIOT MPH MOMOIIHU XpoMaTorpaduu Ha
cuHKarene, ucroib3ys rpagueHt ot 0 1o 100% cmecu 5:20:75 MeOH:aueron:EtOAc B
reKcaHax, ¢ MOJy4YeHHEeM YKa3aHHOTro B 3arojioBke coenuHenus (1,10 r, 26%) B Bume enToro

tBepaoro Bemecrea. IP/MC (m/z): 269 (M+H).

IIpumep nonyuenus 41



-54-

(25)-3-[3-[3-(3-bensunokcudennn)-2-okconmunazonuans- 1 -mn|pernn]-2-[(3R)-1-Tper-

Oy TOKCUKapOOHUIIITUPPOJTHIUH-3-HJI [TPOTIAHOBAST KUCJIOTA

K cmecu 1-(3-6en3unokcudenmn)umunazomuaus-2-ona (3,33 r, 12,4 mmons, 1,50 5kB.) u
5  ammonus;(25)-3-(3-6pomdennn)-2-[(3R)-1-mpem-OyTokcukapOOHUITUPPOITUINH-3 -

un|nponanoara (3,30 r) B armocdepe azora nobasisitor aneroHuTpui (41 ) u IM®PA (ans
yAy4IIeHUs pacTBOPUMOCTH). IIpomyckaroT uepes CyCreH3UI0 MOCTOSIHHBIN MOTOK aproHa B
tedyenue 15 mun. JlobaBnstoT kapOoHaT kanus (3,75 r, 26,8 Mmmoib, 3,24 5kB.), Hoaua Meau
(0,316 1, 1,66 mmob, 0,2 3xB.) u N,N'-numernmstunerguamus (0,360 mu, 3,31 mmons, 0,4

10 »kB.). HarpeBatot 3anedatannsiii cocyn 10 100 °C B TeueHue BbIXOAHBIX. JI00aBISIOT BOAY U
ABaKIbl SKCTparupyroT BoaHblid cioit EtOAc. INogkucnsioT Boanyto ¢asy 0,5 H. HCI B Boze u
sKcTparupyroT Boasbli cioi EtOAc, JIXM u 3arem EtOAc. Cymar oObeanHeHHbIe
oprannueckue ¢pasbl Hax MgSO4, GuIbTPYIOT U yrapusaroT qocyxa. Ocanok OYHIIAIOT MPU
MOMOIIM XpoMaTorpaduu Ha CHIIMKAree, UCojib3ys rpagueHt ot 10 no 60% (1% ykcycHast

15  xucj0Ta/aleToOH) B TreKCaHax, ¢ MOJIyYeHHEM YKa3aHHOTO B 3aroyioBke coenuHenus (4 r, 82%).

SP/MC (m/z): 486 (M+H-BOC).

IIpumep nonyuenus 42
mpem-bytun-(3R)-3-[(1S)-1-[[3-[3-(3-Oen3mnokcudenn)-2-0kCOMMHUIA30JIUANH- | -

20 i | eHn | MeTr | -2-TpeT-0y TOKCH-2-0KCOITHJI | TUPPOTHIUH- | -kapOokcuIaT

K pacrBopy (2S)-3-[3-[3-(3-6en3unokcudennn)-2-0KkCOMMHUIA30IUANH- 1 -1 | pern ]| -2-

[(3R)-1-Tper-OyTOoKCHKapOOHMITUPPOIHINH-3 - WII|IpornaHoBor KUcIoThI (4,0 T, 6,8 MMOIIb) B
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tonryodie (68 mi) ipu 70 °C, nobasmsiror N, N-numertmndopmamun qu-rper-Oyrunanerans (15
M1, 55 MMoutb, 8,0 3KB.) M HArPEBAIOT PEaKLMOHHYI0 cMech pu 70 °C B TeueHHe HOYM.
O4uIaroT 0CagoK MPU MOMOIIH XpoMaTorpaduu Ha CHIIUKarese, oupyst rpagueHTom 0-50%
EtOAc B rekcanax, ¢ moiy4eHHeM yKa3aHHOTo B 3aroyioBke coenuHenus (1,56 r, 33%). OP/MC

(m/z): 542 (M+H-BOC).

IIpumep nonyuenus 43
mpem-bytun-(3R)-3-[(1S)-2-tper-Oyrokcu-1-[[3-[3-(3-runpokcnd ennn)-2-0kCOUMHUAA30IUIUH-

1-m]pennn |mernn|-2-okcoaTUiI |muppoauanH- 1 -kapOokcuIaT

PactBopsitor mpem-6ytin-(3R)-3-[(1S)-1-[[3-[3-(3-0enzunokcudenmn)-2-
OKCOMMUIA30IUANH- | -1 | peHns | MeTu |-2-TpeT-0y TOKCH-2-OKCO3TUJI | TUPPOTH N H- 1 -
kapOokcunar (1,56 r, 2,43 mmons) B TT'® (80 mut) u nobasisitor ruapokcun nawtaaus (0,7 T,
0,99 mmonb, 0,41 5kB.). PeakLIMOHHYIO CMECh IETa3UPYIOT B BAKYyMe, a 3aTEM TPHIKIbI
MOABEPralOT BO3ACHCTBUIO ra3000pa3HOro Bopopona. IlepeMemmBarT peakliMOHHYI0 CMECh
npu KT B atmocepe Bomopona (1 at™.) B Teuerue 4 4. KOHIEHTPUPYIOT PEAKILIMOHHYIO CMECh,
Y OYMIIAIOT OCAZOK MPH MOMOIIY XpoMaTorpadguu Ha CUIHKAreie, UCIob3yst rpaaueHT ot 0 1o

50% EtOACc B rekcanax, ¢ OJy4€HHUEM yKa3aHHOTO B 3aroyioBke coenuHenus (1,19 r, 87%).

SP/MC (m/z): 452 (M+H-BOC).

IIpumep nonyuenus 44
mpem-bytun-(3R)-3-[(1S)-2-Tper-Oyrokcu-2-okco-1-[[3-[2-okco-3-[3-
(TPUTPUTHOMETOKCH )(h €HIIT | IMHIIA30JTUAMH- | -1 | (peHMIT | MeTHI | 3THJI | T ppOTTH I H- 1 -

KapOoKcHiaT
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K pacreopy mpem-6ytun-(3R)-3-[(1S)-2-mpem-6yToxcu-1-[[3-[3-(3-runpoxcudennn)-2-
OKCOMMUIA30JINANH- | -1 | peHmIT | Me T |-2-0KCoaTIII | mUppouauH- 1 -kapOokcunara (4 mr,
0,007 mmonb) B JIM®PA (0,5 min) nobasnsroT kapoonat nesus (10 mr, 0,03 Mmob).
INepememmusatoT pacteop npu KT B Teuenune 10 munyt. Jobapnstor [*H] metunnosunar (50
mKn) u nepememuBaroT npu KT B Teuenue 1,5 yacoB. PeaklinoHHYIO CMeCh OYMIIAIOT C
nomontpio OP-BIKX/MC, ucronb3ys cleaylolue napaMeTpsl: KoaoHka — Phenomenex®
Gemini® C18 (250 x 10 mm); monsmxkHas $hasa — pacTBOPHTENb A = Bojia + TPUPTOPYKCYCHAS
kucnora (0,1%), pactBopurens B = anieronntpun + tpudropykcycHas kucnora (0,1%);

rpaguest — ot 50 1o 100% B 3a 50 muH; ckopocTh NOTOKA — 3 MJI/MHUH. OYUIIEHHBII TPOAYKT

pacteopsitoT B EtOH u nepexonsat k [Ipumepy nonydenus 45 6€3 AOMOTHUTEIBHOTO OMHCAHUS.
IIpumep nonyuenus 45

(25)-3-[3-[2-0kc0-3-[3-(TpuTHOMETOKCH )peHn [umuaazonuaus- 1 -ui|penmn]-2-[ (3R)-

MUPPONUANH-3 -1 |IPONIaHOBast KMCIIOTA; THAPOXIIOPHU

HCI

Y nansrot pacrBoputensb u3 mpem-0ytun-(3R)-3-[(1S)-2-mpem-6yrokcu-2-okco-1-[[3-[2-
0KCO-3-[3-(TpuTpuTHOMETOKCH )(DeHUI |UMHITA30 U H- | -v1 |peHu [ MeTu [3Tv |mupponuauH- 1 -
kapOOKCUJIaTa B BAKYyMe U PAaCTBOPSIIOT OCAIOK B XJIOPUCTOM Bopopoze (4M pactsop B 1,4-
nuokcane). ITepememusarotr cmech ipu KT B Teuenne Houn. PeakMOHHYIO CMECh OYHINAIOT C
nomopio O®-BIKX/MC, ucrons3ys cieayolue mapaMeTpsl: Kononka — Phenomenex®
Gemini® C18 (250 x 10 mm); noxsmxkHas (asza — pacTBOpUTENb A = Bofa + Tpu(TOPYKCyCHas
kucnota (0,1%), pacrBopurens B = anerorutpun + tpudropykcycHas kucnora (0,1%);

rpaaueHt — ot 10 1o 70% B B A 3a 60 MuH; CKOPOCTh IOTOKA — 3 MJI/MUH. QUUIIEHHBIH

NPOAYKT PacTBOPSIIOT B 3TaHOJe. Macc-CeKTpOMeTpHUsl TOKA3bIBAET CIEKTP, KOTOPBIN
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coryacyercs ¢ HeakTuBHbIM MaTepuasioMm [OP/MC (m/z): 410 (M+H)] u ynenpHOI aKTHBHOCTBIO

63 Ku/Mmo1ib.

IIpumep nonyuenus 46

1-(3-meToxcudp eHnT) MIMUAA30IUINH-2-0H

3, L
N o~
H N\)
ITony4aroT yka3aHHOE B 3ar0JIOBKE COEMHEHHE IO CYIECTBY TaK, KaK OMUCAHO IS
ITpumepa nonyqenus 40, ¢ ucrnonb3oBaHueM 1-Hon-3-MeTOKCHOEH30I1a U TPEXOCHOBHOTO
docdara kanus B kauecTBe OCHOBaHMs. MCronb3yroT OObIMHBINA HArpeB AJisl HArpeBaHUs
peakuuu 1o 120 °C B reuenue 16 u. Peakuuro obpabarbiBaroT pazdasnernem EtOAc,
dunbTpytoT yepes cnoit Llenmuta®, mpoOMBIBAIOT OpraHUYECKHE CIIOU BOJIOH, BOTHBIM PACTBOPOM
NH4OH u HacbimeHHbIM BoaHbIM pacTBopoM NaCl. HeouniieHHbIH MaTeprai OUUINAIOT IPH

IOMOIIN XpoMaTorpad iy Ha CHITUKaresne, ucrnonp3ys rpaguest ot 20 1o 100% EtOAc B
rekcanax. OP/MC (m/z): 193 (M+H).

IIpumep nonyuenus 47
(25)-2-[(3R)-1-mpem-byTokcukapOOHUIUPPOTUANH-3 -1 |-3-[ 3-[3-(3-MeTokcud eHmn)-2-

OKCOUMMIA30TUINH- 1 -¥1 | (heHUIT [ TpomaHoBasi KUCIOTa

CwmemmBarot (25)-3-(3-6pombpenmn)-2-[(3R)-1-mpem-0yTokcrnkapOOHUIMUPPOITUTUH-3 -
wi |JnporniaHoByro Kucioty (190 mr, 0,4770 mmons), 1-(3-meTokcudeHnT)MMUIa30THINH-2-0H
(0,2751 r, 1,431 mmounb, 3 3kB.), [(2-nu-mpem-Oytundochuno-2',4',6'-rpunzonponmi-1,1'-
ougenmn)-2-(2'-amuno-1,1'-6udenmn) |merancynbdonar namnanus (1) (tBuXPhos-Pd-G3,
0,0379 r, 0,0477 mmons, 0,1 3kB.) u Tper-Oyrokcun Hatpus (0,1418 r, 1,431 mmosb, 3 3kB.) B
1,4-nnokcane (4,8 mMin) 1 mepeMeBalOT cMech B atMocdepe azora npu 100 °C B TeueHHe HOUH.
Cwmecp pazbasnstor EtOAc n nogkucisiror BonaeiM pactsopoM HCI (1 H.). Cmech GuibTpyroT

®

yepe3 cyoi LlenuTa™, cnou pa3nensitor, u cymar opranuydeckue cyion Haa MgSOs QuibTpyroT
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U KOHLIEHTPHPYIOT OPTaHUYECKHE CIIOH, 3aTEM OUHINAIOT OCAAO0K MPU IOMOIIH 0OpaIieHHO-
¢azosoit Gudm-xpomarorpadun (kononka C18, cBsa3aHHAsI ¢ TUOKCHIIOM KPEMHUSI), UCTIOIB3YsI
rpanueHT ot 40 no 70% aneronurpuia B sogaoM NH4COs (pH 9), ¢ mony4yernemM yka3aHHOTO B
3arosioBke coequHenus (70 mr, 28%) B Bune Genoro TBepaoro BemecTsa. llomydaror
JOTIOTHUTEIPHOE KOJIMYECTBO YKA3aHHOTO B 3arojioBke coenuHenus (90 mr, 36%) ¢ moMoImbio
OD-BOXX/MC, ucnonp3ysi creayromue napaMmeTpsl: kooHka — Waters™ XBridge™ C18 (19
x 100 MM, 5 MxM); noaBuxkHasA ¢paza — pactsopurens A =20 MM NH4HCOs B BozE,
pacTBOpUTENb B = arieTOHUTPHIT, CKOPOCTH MOTOKA 25 Mj1/MuH, rpaaueHT — ot 30:70 mo 50:50

B:A. OP/MC (m/z): 510 (M+H).

IIpumep nonyuenus 48
(25)-3-[3-[2-Oxco-3-[3-(meTokcu)penun lumunasonuaus- 1 -mn|pennn]-2-[ (3R)-nupponunun-3-

W |TIPOTIaHOBAsI KUCJIOTA;, THAPOXJIOPUA

OH

\\\“'

NS HCI

HOJ’Iy‘I&IOT YKa3aHHO€ B 3aroJIOBKE COEAMHEHUEC MO CYIIECTBY TakK, KaK OIMUCAaHO B

N
H

[Tpumepe nonyuenus 45, ¢ ucnonb3oanuem (25)-2-[(3R)-1-mpem-
OyTokcukapOOHUIMUPPOTUIUH-3 -1 ]-3-[3-[3-(3-MeTokcud eHm)-2-0KCOMMU 30U ANH- | -

wi|penni|nponanosoit kuciorel. IP/MC (m/z): 410 (M+H).

buonornueckue ananusel
Amnanus csizbiBaHUsA Apo(a) in Vitro
AdOUHHOCTD CBSI3bIBAHUS COEAMHEHUM i Vitro ¢ 1eseBbiM OetkoM Apo(a) yenoBeka
TECTUPOBAJIM B KOHKYPEHTHOM aHaJn3e CBsi3biBaHUA. benok Apo(a) uenoseka, copepskaruii 17
nosTopos Kringle, ap(puHHO OYNIIAIOT OT KOHANLIMOHUPOBAHHBIX CPEJl BPEMEHHO
Tpancumposannbix kietok HEK-293F. Bcee pearenTs! rotossaT B Oydepe mist aHanmsa,
conepskamem S0 MM Tpuc-HCI, pH 7,4, 0,1% BCA. AHanu3 CBsI3bIBaHUSI POBOIST MyTEM
n00aBIeHNsI B KAKAYIO JIYHKY TUIAHIIETa ¢ MPO3payvyHbIM THOM 1o 50 Mk kaxkaoro u3 (1)
TECTUPYEMOT'O COCAMHEHUS B CEPHUH pa3BeneHui (koHeuHast koHuenTpauus 0,32~10000 aM), (2)
oenka Apo(a) (6 HI/ayHKY), (3) TOBTOPHO CYCIIEHAUPOBAHHBIX TOJUBUHUITOYOJIOBBIX TPAHYT
SPA arrmoTHHUHA 3apOJbIIel MIIEHUIB, TOJUBUHIITONYOA (20 Mr/mi) u (4) paanonurasnza,

MedeHHOTo TputueM (2S)-3-[3-[2-0kco-3-[3-(TpuTHOMETOKCH )P eHMIT |UMUIAa30TUAH- | -
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wi|penni]-2-[(3R)-mupponuanH-3-mi |mponaHOBOH KUCIOTHI, THAPOXJIOpUAa (KOHEUHAas
koHuenTpauus 0,52 HM). IInarmers! nHKyOHpyIOT B TeueHune 60 munyt npu KT u
noncunthiBatoT Ha TRILUX LSC. Hecneundudeckoe cBsi3bIBaHHUE, OMPEALIIEMOe KaK
CBsI3bIBaHUE B MPUCYTCTBHH 10 MKM XOJOAHOTO (T.€. HE PaIHOAKTUBHO MEYEHHOT0) JINTAHA:
(25)-3-[3-[2-0kc0-3- [3-(MeTokcH)penmn |umunazonuans- 1 -wi|penmn]-2-[(3R)-nmupponuann-3-
W |TIPOTIaHOBAst KMCJIOTA; THAPOXJIOPHUIA BBIUUTAIOT JUIS OTIPENEIICHUs CIIELU(UIECKOTO
cBsi3bIBaHUsA. JlaHHbIE AHAM3UPYIOT MyTEM MOJATOHKU K CTAHAAPTHON MOJEIH CBS3BIBAHUS C
oHUM caiitoM u omnpenessitoT ICso ansa [Ipumepa TecTupyeMoro COeAMHEHUsl. IJTU pe3yibTaThbl
00001mmens! B Tabnuue 1 u ykasbiBaroT Ha TO, 4To [IpuMeps! TeCTHPYEMBIX COSTUHEHNH
cBsI3bIBaOTCS ¢ OenkoM Apo(a) yenoseka. MMTaruouposanue coopku yactuns! JITTHII ¢ apo(a)

MOCPEICTBOM CBsI3bIBaHUS ¢ OekoM Apo(a) moanepxkuBaer cHkeHne ypoBHei JII1(a).
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Tabmuna 1

IIpumep ICso * (HM)
1 <0,314 (n=1)
3 2,13 £0,159 (n=2)
6 <0,314 (n=1)
14 <0,314 (n=1)
17 152 +£21,3 (n=2)
18 126 £ 5,97 (n=2)

*Cpennee reomerprueckoe + COC (n)

Anamus coopku JIIT (a) in vitro

CnocobHocTh coenuHenmit THruOuposate obpasosanue yactul JIII (a) in vitro
OLICHMBAIOT MPU NOMOIIH aHan3a OeckyeTouHOoM cOopku. KOHAMIIMOHNPOBaHHbIE CPEIbI
(DMEM c nobasnenunem 10% ®bC, 20 MM HEPES u 1X neHUIMIUTNH/CTPENTOMULIVH)
cobuparoT u3 KoH(PO3HTHBIX KieTok HepG2 nukoro tuma (MCTOYHUK SHIOT€HHO
skcnpeccupyemoro ApoB) u u3 crabunbHoii kiaerounoit iuaun HEK293, skcnpeccupyrommeit
Oenok Apo(a) uenoseka, conepskamuii 17 mosropos Kringle (BriOpanHbIX Ha 1 Mr/mi
reHeTHLHHA), ocie 24 yacos KynbTuBupoBanus npu 37 °C u 5% CO,. Ananusz cOopku in vitro
TPOBOJST MyTeM OOBEIMHEHUST PABHBIX YacTel Cpeabl, KoHauuuoHupoanHor HepG2 u
HEK?293, ¢ TecTUpyeMbIMU COeTUHEHUSIMH, TOOABJICHHBIMU B CEPUM Pa3BeIeHHN (KOHEYHASI
koHuenTpauus 0,01~100 HM). PeaknuonHyto cmech HHKYOHpyroT ripu 37 °C B TeueHue 2 4acoB
U 3aTe€M OCTaHABIMBAIOT NoOaBIeHneM O-aMuHOKanpoHoBoH KUCioThl (EACA) no koHeUHOH
koHueHrpanuu 150 MM. JIIT (a) nerexTupyroT ¢ nomorbio ca3HIBUY-ELISA ¢ 3axBaThIBarOum
aatutesioM rpotus JIIT (a) u neTekTopHBIM aHTUTENIOM aHTH-ApOB, KoHBIOTHpOoBaHHBIM ¢ HRP.
ELISA nposozasT ¢ ucnonb3oBanueM TMB, ocTtaHaBiuBarOT npu nomMomu | H. CEpHOMN KHUCIOTHI,
U CUTHAJ cYUTHIBAIOT npu 450 HM Ha ruanmer-puaepe Molecular Devices. % uHrnouposaHus
JIIT (a), obpasyromerocst It KaKAOTO YCJIOBHSI TECTHPOBAHUS, OMPEIEIISIOT C MOMOIIBIO
peakiuu cOopku 0e3 MPUCYTCTBUSI HHTUOUTOpA (C COOTBeTCTBYIOMIEH KOHIeHTparueit [IMCO
Ha ypoBHe 1%), ycraHoBiaeHHON Ha 0% WHrHOWPOBAHUS, U peakuu COOPKU C MHHUMAJTbHBIM
konmuecTBoM HepG?2 B KOHAMIIMOHUPOBAHHOM cpene (50-kpaTHOe pa3BeneHue),
yctaHoBNeHHbIM Ha 100% nHruOnposanus. JlaHHbBIE MOATOHSIOT K 4-TIapaMeTpUIECKON KPUBOH
s onpenenenus sHadeHuit [Cso, 0600mennbx B Tabmune 2. Jlobasnenue [Ipumepa
TECTUPYEMOTO COSNMHEHHUSI K KOHIUIIMOHUPOBAHHOM cpene, conepkamieit ApoB u Apo(a),

NPUBOIUT K 3aBHUCALIEMY OT KOHLIEHTpALK HHruouposanuio odpazosanust JIII (a) in vitro, kak
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nokaszaHo B Tabnune 2. Pe3ynabpTaThl MOKa3bIBAKOT, YTO YKa3aHHbBIE COCTUHEHNUS MHTUOUPYIOT

coopky JIIT (a) u3 Apo(a) n wacruust JITTHIT

Tabmuua 2

IIpumep ICso * (HM)
1 0,0963 + 0,0233 (n=9)
3 0,934 £+ 0,306 (n=2)
5 0,17 +0,0124 (n=4)
6 0,108 £0,0149 (n=4)
7 0,372 £ 0,0464 (n=8)
8 0,288 £ 0,19 (n=4)
9 0,359 £0,0292 (n=2)
10 0,36 + 0,119 (n=4)
11 0,396 £+ 0,241 (n=4)
12 0,235 £ 0,0509 (n=2)
13 2,39+ 0,61 (n=2)
14 0,348 + 0,0984
15 54,6 £ 9,15 (n=3)
16 0,563 £0,119 (n=2)
17 1690 + 402
18 635 £ 165 (n=9)

*Cpennee reomerpudeckoe + COC (n)

Wnrubuposanue JIII (a) y mblieii in vivo

CriocoOHOCTh COEMHEHUH CHIKaTh PaBHOBECHYHO KoHHeHTpauuto JIII (a) in vivo
OLIEHMBAIOT HA MOJEJH TPAHCTEHHBIX MBILIEH, CIIOCOOHBIX MPOAYLHPOBATH I'YMaHU3UPOBAHHBIE
yactunsl JIII (a). BuusHue in vivo coenunenunii-paspymureneit JIIT (a) Tectuposanu Ha 7-17-
MECSIYHBIX CaMKax JBOWHBIX TPAHCTE€HHBIX MBILLIEH, SKCIIpeccupyomux apoB-100 yenoseka u apo
(a) yenomeka, coxepxkamuii 17 mostopoB Kringle: B6.SJL-Tg (APOB)1102Sgy Tg(Alb-
LPA)32Arte. MpbImeii cogep:kar co CTaHAAPTHBIM CBETOBBIM LIUKJIOM (12 yacoB cBera/12 vacos
TEMHOTBI), IPU KOMHaTHOH Temriepatype 72 = 8 °F u orHocurenbHO# BiaxkHOCTH 30~70%, a
TaKXKe CO CBOOOIHBIM JIOCTYTIOM K BOZIE U OOBIYHBIM panroHoM nutanus (quera Harlan Tecklad,
2014 r.). Mpiueld paHOOMH3HPYIOT B TIpynmbl JedeHus (n=5/rpymnmy) 3a 3-5 pHel o
UCCIIEIOBAHMS IO Macce Tena U ucxonHoi koHueHtpanuu JIIT (a) B muiasmMe ¢ MCIOIb30BAHUEM

BRAT (Block Randomized Allocation Tool) ans uccnenosanus. MplmiaM BBOAAT NEPOPAIBHO
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(MITH TIOZIKO’KHO, €CJTH YKa3aHO) HOCUTENb (HOCHTENb IS nepopaibHOil no3bl: 10 mi/kr, 1% HEC,
0,25% Tween80, 0,01% meHOracUTeNb, MOAKOXKHAS 103a HOCUTENISI: 5 MJI/KT (PU3HOIOTHYECKOTO
pacTBOpa) WK TECTUPYEMOE COSNMHEHNE B PA3JIMYHBIX J103aX NBAXABI B cyTkU (6:30 u 15:30) B
TedeHue 5 nHed. KpoBb cOOMpAIOT B KamWUISIpHBIE MPOOUPKH, MOKPHITHIE T€MAPUHOM, 4Yepes3
XBOCTOBOH Hanpe3. JIBaamarh MKJI Kaxnoro odpasia KpoBu nepeHocsT Ha kapty DBS (Homep B
kataiore Whatman: WB12 9243) nns aHanu3a BO3IEHCTBUS JIEKAPCTBEHHOTO CPENCTBA.
Ocrasumecs: 00pa3ubl KPOBH LHEHTPUPYTUPYIOT It oTAeneHus mia3mel. Konuentparwro JIIT (a)
B IIJIa3Me U3MepSIoT ¢ momoupio caHABNY-ELISA, kak ommcano nist aHanusa coopku JIII (a) in
vitro. % MHruOUpOBaHUS AJIsl KQXKIO0H TPYyNIbl JO3UPOBAHUS ONPENEISIIOT C IIOMOIIBIO CPEAHETO
ypoBHsi JIIT (a) KOHTPOJIBHON Tpymnmbl HOCUTENS, yCcTaHOBIeHHOro Ha 0% wunrubuposanus. B
Tabnuue 3 mokasaHbl pe3yJbTaThl MCCIENOBAHUI 103a-OTBET, B KOTOPBIX 00pa3ibl KPOBU U3
XBOCTa OTOMPAIOT HA 3-1 IeHb Yepe3 8 yacoB rocyie yTpeHHel nepopaibHoii no3bl. Pacuersl EDso
(3ddextuBHas no3a ans uHrubuposanus 50% JIIT (a)), kak onpeaeneHO aHATU30M MOPOTOBOM
MHHUMaJIBHOH 3¢dextuBHON n03pl. B Tabmuue 4 mnokasaHbl pe3ynbTaTbl HCCIENOBAHUI
OIHOKPATHOM 103bI, B KOTOPBIX 00pa3Ibl KPOBHU U3 XBOCTA OepyT Ha 3-i neHb uepes3 4 yaca (wiu
8 wacoB, eciM yKa3aHO) IOCJE YTPEHHeW MepopalbHON 103bI (MJIM TOIKOXKHOW O3Bl €CIH
yKa3aHOo). DTHU pe3ysbTaThl, MoKa3aHHble B Tabmunax 3 u 4, AEMOHCTPUPYIOT, YTO COEIUHEHUS
s¢dexTuBHbI 1151 cHIDKeHHs ypoBHel JIIT (a) B miasme in vivo, MOATBEpsKAAst MPEATIONOKEHHUE,

YTO COEIUHEHHS] MOKHO MCIIOJIb30BATh ISl CHIKeHUs1 koHueHTpauuu JIIT (a) B mia3me.

Tabmuua 3
Nuruéuposanue
IMpumep | EDso (mr/kr)! | JII (a) (% npu

30 mr/kr)?
1 3.3+053 91+ 0,73
14 14.6 £ 2,48 72+ 2.23
17 206+ 1,79 60 £ 3.46
B 7.6+ 2.43 68 + 1,82

1. EDso + cranmapTHas omubdka
2. (cpenuee £ COC)
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Tabmuma 4
Nuruduposanue
Hpumep | Hdo3a (Mr/kr)

JI (a) (%)"
5 3 43,8 +£4,24
7 30? 446 +5,0
9 30 56,5+2.77
10 30 43,6 £4,6
12 30 50+ 3,82°

1. Cpennee £ COC
2. IlonxoxxHOE 1O3UPOBAHUE
3. OOpas3upl B3THI Yepes 8 4 rocie nepopajbHOro npuema.
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POPMYJIA U3OBPETEHUSA

1. Coenunenue GopMyJIbL:

R\ /R
N N
HO OH
L 4
0O R2 R (@)
rie
5 L BeiOpan u3 rpymmsl, cocroseit uz -CHNHCH»-, -CH,NH-, -NH-, -S-, -S(O)-, -
—CHy—N—CH,—
RN
RG
HO” ~0O
S(0);-, -O-, -OCH;-, -OCH,CH>0O-, -NHSO,NH-, ,
—CHy—N—CH,—
F
O\

1 ;
kaxaeiii RY, R2 R3 R*, R u R® nesasucumo BuIGpan u3 rpymnmsl, cocrosmeii u3 H u
CH3;
10 15805
ero (hapmManeBTHUECKH MpUEMIIEMasi COJb.
2. Coenunenue 1o 1. 1, ornmuaromeecs TeM, uto R! npencrasnser coboit H u R?
npezacrasisier cobort H; unmm ero ¢papmManeBTHIeCcKu npruemieMas CoJlb.
3. Coenunenue 1o moboMy u3 rm. | umm 2, oTauyaromeecs Tem, uto R’ npencrasnser
15 coboit H, unu ero ¢apmaneBTHUeCKH puemiieMas COJib.
4. Coenunenue 1o moboMy u3 mm. 1-3, oTauyaroimeecs TeM, uto R? npencrasnser coboii
H u R* npencrasnser coboii H; umm ero papmaneBTHIECKH IPHEMIIEMast COMb.
5. Coenunenue no nro6omy u3 ni. 1-4, oriugaromeecs Tem, uto R® npencrasnser coboit
H, nnu ero ¢papmaneBTHUECKH TpUEMIIEMAst COJTb.
20 6. Coemunenue o mobomy u3 mm. 1-3, oriuuaromeecs Tem, uto R? npexcrasnsier coboit

CH3 u R* npencrasnser coboit CHs; umu ero gapMalieBTHIeCKU NpuemaeMas coJb.
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7. Coenunenue 1o mobomy u3 rn. 1-3, oTauyaroimeecs TeM, uto R? npencrasnser coboii
CHs, R* npencrasnsier coboit CHs u R® npencrapnser coboit CHs; uiu ero
(apmarieBTHUECKH IPHEMIIEMasi COJIb.
8. Coenunenue mo modomy u3 mi. 1, 2, 4 unm 6, oTryaromieecst TeM, 4to L BeiOpaH u3
5 rpymnmsbl, cocrosimeit u3 -CH,NHCH;-, -CH,NH-, -NH-, -S-, -S(O)-, -S(0),-, -O-, -
OCH;-, -OCH2CH»0 u -NHSO,;NH-; niu ero hapmareBTHUECKH TpHeMIIeMasi COJIb.

9. Coenunenue o mobdomy u3 . 1-3, oTiuyaromeecs TeM, 4yTo L mpencrasnseT codoit

—CHy—N—CH,—

HO” ~0O )
; UM ero (hapMaLleBTUYECKH PUeMJIeMasi COJIb.

10. Coenunenue no 1. 1, oTHyaroieecst TeM, 4TO YKa3aHHOE COeTUHEHHE MPEACTABISET

10 co0oIt:
H
N
OH
@)
O
N HO
N
H
NH
HO
O

WK ero papMaleBTHYECKU pUeMIieMasi COJlb.
11. Coenunenue no n. 10, oTau4aromieecs: TeM, 4TO YKa3aHHOE COSTMHEHUE TPEICTABIISET

coboit

Sz

HO

SNH

15
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WK ero (papMaLeBTHUECKU pUeMIIEMasi COJIb.
Coenunenue no 1. 11, oTnuyaromieecst TeM, 4TO yKa3aHHOE COEJUHEHUE MPEACTABISET
cO00¥ THAPOXJIOPUAHYIO COJIb.
Coenunenue 1o 1. 12, oTnuyaronieecst TeM, 4TO yKa3aHHOE COEJUHEHUE MPEACTABISAET
co0O¥ TeTParuApOXJIOPUAHYIO COJIb.
dapmareBTHUECKasi KOMIIO3HUIIHSI, COeprkaliasi CoequHeHue 1o jrodomy u3 . 1-13
WK ero (papManeBTHIECKH PUEMIIEMYIO COJIb U IO MEHbINEH Mepe OUH
(bapmareBTHUECKH IPHEMIIEMbIII HOCUTENb, Pa30aBUTENb HIIK BCIIOMOTaTEIbHOE
BEIIECTBO.
Komnosuuus no n. 14 ans npuMeHeHus npu JIEUEHUU CepAEeIHO-COCYAUCTOrO
3a00neBaHMsI.
Komnosuuus no n. 14 nist npuMeHeHus pH JieueHNH NoBbleHHbIX yposHel JIIT (a) B
miasMe.
Cnocob neueHns cepaeuHO-COCYAUCTOrO 3a00I€BaHMsl Y TALMEHTa, HYKIAI0IIErocs B
5TOM, BKJIFOUAIOINUiT BBeAeHUe 3P (PEKTHBHOIO KOJIMYECTBA COSAMHEHHS IO JIIOOOMY U3
nn. 1-13 wnu ero ¢papManeBTHUECKH TPUEMIIEMON COJTH, WJIA KOMITO3ULIMH TI0 1. 14,
i apMaleBTHYeCKH IPUEMIIEMOI COJIH.
Crnioco0 neuenus noBblieHHbIX ypoBHel JIIT (a) B miia3mMe, BKIIIOYAIOIIUE BBEICHUE
3¢ (PeKTHBHOTO KOJUYECTBA COeAUHEHMS M0 JFoOoMy U3 . 1-13 wim ero
(bapMaleBTUUECKU MTPUEMIIEMON COJIU, WJIM KOMITO3UIMH 110 1. 14 uiu
(bapMaleBTUUECKU MTPUEMIIEMOU COJIH.
Coenunenue no yrodomy u3 . 1-13 i ero papmaneBTudecku nmpuemieMasi Coib
IUI IPUMEHEHMSI B TEPAIHH.
Coenunenue no yodomy u3 . 1-13 mmum ero papmaneBTudecku nmpuemieMast Coib
111 IPUMEHEHHUS TIPH JIEYEHUH CEePIeYHO-COCYAUCTOTO 3200 BAHHUS.
Coenunenue no yodomy u3 m. 1-13 i ero gapmaneBTudecku nmpuemieMasi CoJib
111 IPUMEHEHHUS TIPY JISYeHUH TOBbIIIeHHbIX ypoHeit JIIT (a) B mia3me.
ITpuMmeHeHne coequHeHNs 1o JIIo0oMy 13 . 1-13 unm ero gpapmMarneBTUIeCcKH
MPUEMJIEMON COJIU AJIs NOJIy4€HUs JIEKapCTBEHHOTO CPECTBA AJisl JIEUeHUs CepIevHO-
COCYANCTOrO 3a00JIeBaHUSI.
IIpuMmeHeHne coequHeHns To 00oMy 13 . 1-13 uim ero gpapmMareBTUIeCKH
MIPUEMJIEMOM COJIH, IPUYEM YKa3aHHOE JIEKApCTBEHHOE CPEICTBO MOAXOIUT ISl
JeueHns MoBbIeHHBIX ypoBHei JIII (a) B mia3me.

Coennnenue GOpMYJIbL:
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N CO,H

; UM ero (papMaLieBTHIECKH ITPHEeMIIeMast COJIb.
25. ®apmanueBTUYECKast KOMIIO3ULINs, COAEPIKaLlasi COeIMHEHHE MO M. 24 U €r0
(bapmarieBTHUECKN IPHEMIIEMYIO COJIb U TIO MEHBIIEH Mepe OuH (papMaeBTHYECKH

IPUEMJIEMBIH HOCUTENb, pa30aBUTENb WM BCIIOMOTaTEIbHOE BEIECTBO.
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