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PoacTBeHHbIC 3asIBKH

B HacTosmicH 3afBKE MCHPALIMBACTCS NMPHOPUTET MO NPCABAPHTEIbHON 3asBke Ha mateHT CIIA Ne
62/235754, monanHou 1 oxta0psa 2015 roma, coaecpskaHHE KOTOPOH BKJIIOUCHO B JAHHBIH JOKYMEHT MOCPEIACT-
BOM CCBLIKH.

YpoBeHb TeXHUKH

CepuHoBbIe MPOTEA3Bl OOPA3YIOT KPYMHEHIIYI0 H HAMOOIEE XOPOIIO H3YUYCHHYIO TPYMITy MPOTEOJUTHYE-
ckux (epMeHTOB. VX BakHeHInas poib B (PU3HOTOTHUECKHX MPOLECCAX PACHPOCTPAHACTCS HA TAKHE PA3HOOO-
pasHbIe 00NacTH, KaK KOAryus KpoBH, (PMOPHHOIU3, AKTHBALUSA KOMILICMCHTA, BOCIIPOU3BOICTBO, MHUILCBA-
pPEHHE U BBICBOOOKACHHE (DH3HOJOTHYCCKU AKTUBHBIX NENTHAOB. MHOTHE M3 YKA3aHHBIX KH3HCHHBIX IPOLIEC-
COB HAYHHAKOTCH C PACINCIJICHHA OJHOH MENTHIHOH CBSA3H WM HECKOJbKHMX IENTHIHBIX CBA3CH B Oeike-
MPEALICCTBEHHUKE WM B NENTHAAX-NPEAIIECTBEHHHKAX. [Tocae ayromue peakuuy Ui KaCKaapl OTPAHHYCHHOTO
MPOTE0JM3a YYACTBYIOT B CBEPTHIBAHHU KPOBH, (PHOPHHOIM3E U AKTHBALIMU KOMIUIEMEHTA. bronoruueckue cur-
HAJTbI, 3aITyCKAMOLIHE TAKHE KACKAJbl, MOXKHO KOHTPOJIMPOBATh, a TAKXKE YCHIHBATh. AHAIOTHYHO, KOHTPOJIHU-
PYEMBIif MPOTEOIU3 MOXKET OJTOKMPOBATh WIIM HHAKTHBUPOBATH OCJIKU MM NENTHIBI IIOCPEICTBOM PACIICIICHUSA
OJMHAPHOU CBS3H.

KanmukpeuHs! MpeaCcTaBIAOT COO0H MOArPYIMITy CEPHHOBBIX MPOTEA3. Y MOACH MIA3MCHHBIH KATHKPCHH
(KLKB1) He uMEeT U3BECTHBIX FOMOJIOIOB, TOrJAa KAaK TKAHEBBIC KAUIMKPECHH-CBA3aHHbIE nentugasbl (KLK)
KOJUPYIOT CEMEHCTBO M3 MATHAALATH OJIM3KPOBOJICTBEHHBIX CEPUHOBBIX MpOTea3. [1na3MEHHBIH KATHKPEHH
YUYacTBYET BO MHOTHX KacKaJaX, CBA3AHHBIX C BHYTPEHHHM ITyTEM KOAry LUK, BOCTAJICHUA U CHCTEMOH KOM-
IUIEMCHTA.

Koarymamusa npencrasmster coboif mpouecc, NoCpeIcTBOM KOTOPOro 00pa3yOTCs CryCTKH KPOBH, HAlpH-
MEp, A1 OCTAHOBKH KPOBOTCYCHHUA. PU3HOIOTHA KOATYJSIMHU SBIIETCS JOCTATOYHO CIIOXKHOM, MOCKOJIBKY OHA
BKJTFOYACT /1BA OTJCJIbHBIX NEPBOHAYAIBHBIX ITyTH, KOTOPBIEC CXOAATCS B KOHCYHOM OOINEM ITyTH, MMPUBOASILEM K
00pa30BaHUIO CTYCTKA. B KOHEUHOM OOIIEM IMyTH MPOTPOMOMH MPEBPAINACTCS B TPOMOHMH, KOTOPBIH, B CBOIO
ouepeas, mpeodpasyeT PUOpHHOTeH B (PHOPHH, KOTOPBI ABIICTCA OCHOBHBIM CTPOMTEIBHBIM OJIOKOM IS IO-
HEPEYHO-CIIUTHIX (PHOPHHOBBIX MOJMMEPOB, 00PA3YIOIKUX I'€MOCTATHYECKYI0 MpoOKy. M3 AByX mepBOHA4ah-
HBIX MyTEH O KOHEYHOTO OOINEro IMyTH NEPBBIH MyTh M3BECTCH KAK KOHTAKTHAA AKTHBALMSA WM BHYTPCHHHHA
MyTb, a APYTOH U3BECTEH KAK My Th TKAHEBOTO (h)aKTOPA MM BHEIUIHHH ITyTh.

BHyTpeHHHH IMyTh HAYUHACTCA C 0OPA30BAHHA MEPBHYHOTO KOMIIJICKCA HA KOJIJTArCHE U3 BBICOKOMOJIEKY-
nmsapHoro kuHuHOreHa (HMWK), nmpexammukpeuna u FXII (pakrop XII; ¢akxrop Xaremana). IIpekammkpenH
npespaiaercs B kawmukpeuH, a FXII akruupyercs mo FXIla. 3arem FXIla mpespamaer ¢axrop XI (FXI) B
FXIa, a FXIa, B cBoro ouepeap, akrusupyeT pakrop IX (FIX), kotopsiit BMecTe co cBouM koakropom FVIIIa
oOpasyer koMmIuiekc "TeHas3sl", koTopbliii aktuBupyer ¢akrop X (FX) mo FXa. MmenHo FXa oreeuaer 3a mpe-
BPALLCHUEC MPOTPOMOHMHA B TPOMOHMH B KOHCYHOM OOIIEM My TH.

[IpekanauKpenH, HEAKTUBHBIH NMPEANICCTBEHHHK IJIA3MEHHOTO KAUTMKPEHHA, CHHTC3UPYETCS B NEUCHU H
IMPKYJIUPYET B ma3zMe, ca3aHHod ¢ HMWK, unu B Bune cBoOoaHOro 3umoreHa. IIpekataTukpenH paciueruis-
ercs akTuBupoBaHHbIM (pakTopom XII (FXIIa), BBICBOOO0>K1as1 aKTHBUPOBAHHBIN MIa3MEHHBIH KaumkpenH (PK).
AKTHBHPOBAHHBIA IIA3MEHHBIH KAJTMKPEHH MPOSABIACT SHAONENTHIAZHYO AKTUBHOCTh B OTHOIICHUH MENTHA-
HBIX CBSI3CH IOCIE aprMHMHA (MPEANOYTHTEIbHO) M Ju3uHA. 3areM PK oOpasyer gononnurensHsiii FXIa B
IMKJIC OOpaTHOH CBA3HM, KOTOPBIH, B CBOKO ouepenp, aktuupyeT ¢akrop XI (FXI) no FXIa amsa coenuneHus c
00muM myteM. XOTA NMEpBOHAYATbHAS AKTHBALMA BHYTPEHHEIO IYTH OCYIUECTBIACTCS HEOOBIIHM KOJIHYECT-
BoM FXIla, akruBupyromum HeOombimoe koaudectBo PK, 3atem cnexyer obparnas akrusauusa FXII nox neicr-
BUeM PK| KOTOpBI pery mMpyer CTeneHb aKTUBALMU BHYTPEHHETO MyTH H, CACAOBATEIBHO, NOCICAYIOLIEH KOa-
rysnud. Hathaway W.E. et al. (1965) Blood 26:521-32.

AXTHBHUPOBAHHBIH NIa3MEHHBIH KaUMKpeHH Tawke pacmensier HMWK ¢ BhICBOO0OXKICHHEM MOIIHOTO
COCYJOPACIIHPSIOIIETO nenTtuaa OpamukuHuHA. OH TaKkKE MOJKET PACHICIUIITh MHOTHE HEAKTHUBHbBIC OCIIKHU-
MPEIIIECTBEHHUKH C 00pPA30BAHHEM AKTHBHBIX MPOJYKTOB, TAKUX KaK MIA3MUH (M3 MIIA3MHHOICHA) H YPOKHHA3a
(U3 MPOYPOKHUHA3BI).

IMna3MuH, pPEerymaTop KOAryJSLMH, MPOTCONMUTHUCCKH PACIICIUIACT (PUOPHH HA MPOIYKTHI PA3NIOKCHHS
(uOpuHa, KOTOPBIE MOJABIAIOT H30BITOUHOE 00pazoBaHue GHOPHHA.

[NTammenTsl, cTpajaromue oT ocTporo uHpapkra muoxkapaa (MI), IEMOHCTPUPYIOT KIHHHYECKHE JAHHBIC
HAJTMYMSA COCTOSTHHMS THIIEPKOAryJiuu (YCKOPEHHOTO 0Opa30BAHMSA CTYCTKOB). Takas rumepkoaryssinus mapa-
JIOKCAIBHBIM 00pa30M JONOJHUTEIBHO YCYTYOIACTCS y MAUHEHTOB, MPOXOMAIIUX (DPHOPHHOTUTHUECKYIO TEpa-
MuI0. Y NMAIHEHTOB, MPOXOUIIUX TAKOE JICUCHHE, HA0MOAAI0T MOBBINICHHOE 00PA30BAHUE TPOMOMHA, H3MEPECH-
HOE M0 YPOBHKO KOMILICKCa TpomOuHa-aHTuTpoMOuHa 11 (TAT), mo cpaBHEHHIO C U 63 TOTO BBICOKHMH YPOBHS-
MH, HA0TFOJaeMBbIMH y NALMEHTOB, MPUHUMAarOIUX Toabpko remapuH. Hoffmeister HM. et al. (1998) Circulation
98:2527-33. ToBbIICHHE TPOMOHHA MPEAIOIOKHUTEIHHO BOSHHKACT B PE3YJIbTATE MIA3MHH-ONMOCPEAOBAHHON aK-
TUBALIUU BHYTPEHHETO MyTH BCACACTBUE Npsamoi aktuBauuu FXII moa aecTBreM mna3MuHAa.

Br13BaHHas pUOPHHOIM30M THNIEPKOATY LU TPUBOIUT HE TOJBKO K MOBBINICHHOH YaCTOTE PEOKKIIO3HH,
HO U BO3MOXKHO OTBEYACT, 0 MEHBIICH MEPE OTYACTH, 32 HEBO3MOKHOCTh 00CCIICUECHHUS MOTHOTO (PUOPHHOIH3A
Crycrka (Tpom0a), 4To ABCTCA TJIABHBIM HemoctatkoM ¢uOpuHomutuueckod tepamuu (Keeley, E.C. et al
(2003) Lancet 361: 13-20). [pyroii npobnemoii GuOpHHOTHTHUECKOH Tepanuu SBISCTCS COIYTCTBYIOIHHA IO-
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BBILICHHBIH PHCK BHYTpUuepenHoro kposouanusuus. Menon V. et al. (2004) Chest 126:549S-575S; Fibrinolytic
Therapy Trialists' Collaborative Group (1994) Lancet 343:311-22. CnexoBatenpHO, OOIbLIVIO MPAKTHICCKYIO
3HAYHUMOCTDb 6y,Z[CT HMCTb BCIIOMOTATCIbHAA AHTHKOAryJIdHTHAA TCPanus, HC NOBBIIIAOIIASA PHCK KPOBOTCUCHU S,
HO MHruOMpyomas o6pazoBaHHEe HOBOTO TPOMOHHA.

Takum o6pa3om, CymecTByeT NOTPeOHOCTh B pa3paboTKe AOMOTHMUTENBHBIX HHrudouropos PK, kortopsie
MOryT cMmewarb OanaHc ¢ubpuHoIM3a/TpoMOO3a 3aKynmopUBaroIIero TpoMda B CTOPOHY PAaCTBOPEHHS, TEM Ca-
MBIM YCKOpsisl penepdy3uto U ocnabnsisi COCTOSHUE THMIEPKOary LMy, MPeAOTBpalias NOBTOpHOE 0Opa3oBaHHE
Tpom6a U pEOKKIIIO3UIO COCYAa.

CywHoctb n300pereHust

B HexoTopeIx acmekrax H3o0peTeHHs npeanoxeHbl coeauHeHus dopmyasl (I) u ux ¢apmanesTHuecku

MpHEMJIEMBIE COTH

1
Ry o
C ?
N NV »
/W H /x\ Y’
R? R®
‘R3a ( 1 ) .

’

€, HE3aBUCHUMO 11 KXKAOTO ClIyvas

R! npeacrasasier coboit -OH, -OR®, -NH,, (C,-Co)anxun, (Cs-Cyo)apun, rasores, (C;-Co)rasoreHankmn,
(C3-Co)umxnoankun win -OC(O)R®; unu ABa reMuHanbHBIX R, B3ATBIE BMECTE ¢ aTOMOM YIJIEPOAa, K KOTOPOMY
OHM MPHCOCANHEHBI, MPEACTABIOT co60it -C(0)-; MM 1Ba BULMHATLHBIX R' BMecTe 06pasyroT HEOOA3aTeILHO
3ameleHHoe KoHaeHcupoBaHHOE (C3-Ci,)kapOoLMKIMIECKOE KOJIBLIO,

W npeactasnset co6oii -C(O)NH- umu -C(O)N(R®)-;

R’ npeacraBasier coGoii Heobs3aTeabHO 3ametneHHbii (Cg-Cio)apHn WK reTepoapui;

V npeacrasisiet co60it Heobs3arenpHo 3amerieHHbIN (Cg-Cio)apu;

Z OTCYTCTBYET WM NMPEACTABIACT COOOMH rajaoreH;

X mpeacraBmsier coboit -C(NH,)-, -C(NH(R))-, -C(NHS(O),R®)-, -C(NHC(O)R®)-, -C(NHC(O)NHR®)-
unu -C(((Cs-Co)uuknoankun)(C,-Cio)ankun);

R’ mpeacraenser coboit (Cs-Cpp)apun, rerepoapui, HeobszarenpHO 3ameiueHHbIH okco (=0), wiu retepo-
LIMKJIOAJIKMII, HEOOA3aTeIbHO 3aMeleHHbIH okco (=0);

R* oTcyTCTBYET MM MpEACTABIACT COGOM OMMH MM GOJEE 3aMCCTHTE/ICH, HE3aBHCHMO BBIOPAHHBIX H3
rpynnsl, coctosiuei u3 (C;-Cjg)ankuna u LuaHo;

Y npexcraBnseT coOoi CBI3b; HIH -Y-R* npeacraBsier co6oit Heobs3aTeabHO 3amernennbiit -(Cy-Cjo)an-
knieH-RY;

R* npeacTasaser co6oit Boaopoa 1 (Cs-C)LHKI0aTKHIT,

R® B kaxaI0M ClIy4ae HE3aBHCHMO MPEACTABISET COOOM HeobssatenbHo 3amerueHHbi (Ci-Co)ankmn,
(Cs-Co)apun, rerepoapun uiu ((C;-Cy)uuxnoankun) (C,-Cg)ankum;

n npeacTaBsieT co60it uenoe yucao ot 0 10 2; u

p paseH 1 mmm 2,

rae "rerepoapun” mpeactaBaseT COOOH MOHOLMKIMYECKYIO apOMAaTHYECKYIO TPYMITy, COACPXKAILYIO OT 5
10 6 KOJIbLIEBBIX aTOMOB, BK/IFOUasi OAHWH FETEPOATOM, BBIOpAHHBIN U3 rpymnnbl, cocTosiuei u3 N u S;

"reTePOLIMKIMYECKOES KOIBLO" WM "TeTePOLMKIOAIKUI" MPEACTABIACT COO0H HCApPOMATHYCCKYIHO MOHO-
LUKJIHYECKYIO KOJBLIEBYIO CHCTEMY, KOTOpast COACPIKUT OT 6 KOJBLEBBIX aTOMOB, BK/IIOYasi OAHWH IeTEPOaTOM,
npeAcTaBsIoIKi co60i N; 1 moObIC TOMONHUTEIBHBIC 3aMECTHTE M BbIOUparoT u3 ranoreHa, (C;-Cg)ankuia,
(C,-Cg)ankoxcuna, amuno, Hutpo, ¢prop(C,-Cg)ankuma u uuaHo.

B HEKOTOpPBIX acmeKTax AaHHOTO H300pEeTeHHs MpEIokKEHa (hapMaLCBTHUCCKAs KOMIO3ULMS, COACPKa-
1as COCAMHECHUE M0 JAHHOMY M300PETCHHIO WM €ro (papMaLeBTHYCCKH MPUEMIICMYIO COJIb, H (hapMaLeBTHYC-
CKH l'IpPIeM.]'ICMbIFI HOCHTCJIb.

B HexoTOopbIX acmekTax JaHHOTO H300PETEHHS MPEAJIONKESHO NMPUMEHCHHUE 3asBJICHHOTO COCAMHCHHUS HIIH
ero (papMaLEBTHYCCKH MPUEMIICMOM COMM I JICUCHHUS WM TPeayNpexaeHUs 3a00JeBaHUs WM MaToJIOrHye-
CKOTO COCTOSIHHS, XapPaKTCPHU3YIOLIErOCs HEXKEIATCIbHON aKTHBHOCTBIO IUIA3MEHHOIO KaJUTHKpeHHa. B oxHOM
M3 BapUAHTOB PCaIH3alMH 3a00JCBaHUC MM NATOJOMHYECKOE COCTOSHHUE, XapaKTCPH3YIOLIEECs HEXKEIaTeIbHOM
AKTHBHOCTbIO IJIA3MCHHOTO KA/UTHKPEHHA, BBIOPAHO M3 IPYINBI, COCTOSLICH M3 MHCYJIbTA, BOCMAICHUS, pPenep-
(hy3MOHHOTO MOBPEXKACHHS, OCTPOro MH(papKTa MHOKapaa, TpomOo3a riayOOKHX BEH, COCTOSIHUA mocae (ubpu-
HOJIMTHYECKOTO JICUCHHs, CTCHOKAPAUH, OTEKa, CCIICHCA, apTPUTA, KPOBOTCUCHHS, CaXapHOro Auabera, peTHHO-
natuy, AUabeTHYECKOM JereHepaLy KEeAToro MITHA, BO3PACTHOM JAEreHEpaLHy JKEITOro IMSITHA, HEBPOMATHH,
TUIICPTCH3 MM, TMOBBIIICHHOMW YKCKPELMH anb0yMUHA, Makpoaas0yMUHypuH U Heponatuu. B apyrom Bapuante
peanusanuy 3a00ICBaHUE HIIH NMAaTOJIOTHYECKOE COCTOSIHUE, XapaKTCPH3YIOIIEECs HEXKENaTeIbHOH aKTHBHOCTHIO
IUIA3MECHHOTO Ka/UTMKPEHHA, BBIOPAHO M3 TPYIIIBI, COCTOSILICH W3 BOCHAIUTEIbHON OOJIC3HU KHIICUHHKA, Arade-
THYECKOW PETHHOMATHH, AHTHOHEBPOTHYECKOrO OTEKa, HAC/ICACTBCHHOIO aHTMOHEBPOTHYECKOrO OTEKa, Juade-
THYECKOTO OTEKa KEJITOro MATHA, BO3PACTHOrO OTEKAa XKEJITOrO MATHA, OTCKA FOJOBHOTO MO3ra, NMOTEPH KPOBH

S0



038492

HPH CEPACYHO-JICTOYHOM IIIYHTHPOBAHUH U MPOTH()EPATUBHON PETHHONATHH.
IToapoOHoe onucanue N300peTeHus

Onucanbl HHTHOUTOPBI MIA3MEHHOTO KAJTMKPEHHA, MPHIOJHBIC B TEPANEBTHUYECCKUX CIIOCO0AX U KOMIIO-
SULMAX, TOJXOMAIUX I MPUMEHEHHUS U THKBUAALMH WM YMEHBIUCHUS PA3IHUHBIX (OPM HIIEMHH, BKIIIO-
Yyas, HO HE OTPAHHYMBASICh UMH, NIEPUONICPALIMOHHYIO KPOBOIMOTEPIO, HIIEMUIO TOJOBHOTO MO3Ta, BO3HUKHOBE-
HHME CHCTEMHOH BOCHAJMTEIHHOH PEaklMu W/uiu penepdy3HOHHOE MOBPEKICHHE, HANIPHMED penep(y3HOHHOE
MOBPEKICHUE, CBA3AHHOE C HIIEMHEH TOJOBHOIO MO3ra HJIM O4aroBOM MIIEMHEH roJOBHOro mosra. [lepuonepa-
IMOHHAS MOTEPS KPOBH BOZHHKACT B PE3YJIbTATEC HHBA3HBHBIX XUPYPrUUECKUX ONEpPAIMH, KOTOPBIE MPHBOIAT K
KOHTAKTHOW AKTHBALMM KOMIIOHCHTOB KOMILJICMEHTA M CHCTEM Koary iauuu/(uOpuHonusa. HruOuTops! kan-
JMKPEHHA MOTYT OBITh MCHOJB30BAHBI I CHIDKCHHS MJIH IPEIYNPEXKICHUA NMEPHONEPALUOHHOH KPOBOIOTEPH
U CHCTEMHOW BOCHANUTEIbHOW PEAKLUH Y MALMCHTOB, MOABECPKCHHBIX HHBA3UBHBIM XHPYPTUYECKUM OINEpaLH-
M, OCOOECHHO OMNEpALUAM KAPAMOTOPAKATbHOW XUPYpruu. MHrHOUTOPHI KATIHKPEHHA TAKXKE MOTYT OBbITh HC-
HOJIb30BAHBI JJIS1 YMEHbUICHHS WM MPETyMPEXKICHUA HIIEMHH H HHCYJITA TOJIOBHOTO MO3ra W/unu penepdy3u-
OHHOT'O MOBPEKICHHUS, CBA3AHHOTO C HIIeMHEH roJoBHOro Mo3ra. OHH Taxke MOTYT MpeIynpekaaTs HEBPOJIO-
THYECKHE H KOTHUTHBHBIEC PACCTPOHCTBA, CBA3AHHBIC C MHCYJBTOM, KPOBOIIOTEPEH U MIIEMHEH OJIOBHOTO MO3-
ra, HampUMep, C COOBITHAMH, HE CBA3AHHBIMH C XHPYPrHUECKHM BMEIIATEILCTBOM. JIOMOTHHTEIbHBIE IPHMEPBI
HNPHMCHCHUS HHIHOMTOPOB KAJLUIMKPEHHA BKJFOYAKOT INEAMATPHUYECKYIO KAPAMOXHPYPTHIO, TPAHCIUIAHTALHIO
JIETKHX, TOTATbHOE SHAOMPOTE3HPOBAHHUE TA300€JPEHHOTO CYyCTaBa H OPTOTOMHYECKY 0 TPAHCIUIAHTALHIO IeYe-
HU JUIA YMEHBIICHHSA MM IPEIYNPEKACHUS HHCYIbTA BO BPEMs YKA3aHHBIX ONCPALU, a TAKKE I YMEHbIIIC-
HUS MM TPEIyNpPEeKICHUS HHCYJIbTa BO BpeMs aopTokopoHapHoro myHTupoBaHusi (CABG) um 3kcTpakopno-
pansHO# MeMOpanHo# okcureHauuu (ECMO).

OnpeneneHus.

TepMHHBI B €AMHCTBEHHOM YHCIIC B JAHHOM KOHTEKCTE OTHOCSTCS K OJHOMY MJHM Oozee uyeM OaHOMY (T.C.
M0 MEHBIIECH Mepe OJHOMY) rpaMmaruyeckoMy oObekTy. Hampumep, "sneMeHT" 03HAYaeT OJUH 3NEMEHT HIIH
001ee OTHOTO 3IEMEHTA.

TepmuH "ankun" B JaHHOM KOHTCKCTE MPCACTABIACT COOOH CNECHHATBHBIH TCPMHH U OTHOCHTCS K HACHI-
IICHHBIM aNU(pATHYECKUM TPYIINaM, BKJIKOYAs HEPA3BETBICHHBIC ATKHUJIbHBIC TPYIIbI, PA3BETBICHHBIC ATKHIIb-
HbIE TPYIIBI, HHKJIOATKHUIBHBIC (ATHIHKIMYECKHUE) TPYIIIBI, AJKHI3AMEIUCHHBIC IIHKIOATKHUIBHBIC TPYIIBI H
IMKJIOATKII3AMEILCHHBIE AKWIIbHBIC IPYIIbL. B HEKOTOPBIX BAPHAHTAX PEATU3ALMU H300pPETCHUS HEPA3BETB-
JICHHBIH WJIM PA3BETBJICHHBIN QKU COACPKHUT OKOJO 30 MJIM MEHEE arOMOB YIJIEpOJa B CKEJeTe (HampuMmep,
C,-Csy ansa HepaseeTBiacHHOU 1ienu, Cs-Csy A1 pa3BETBACHHOU IIETH) M ATbTCPHATHBHO OKOJIO 20 WM MCHEE,
w10 um MeHee. B HEKOTOPBIX BapHaHTax peanu3aumu TepMuH "axkun” otHocurcs k C,;-Cyo HEpa3BETBICH-
HOH aNKUIBHOH rpymne. B HEKOTOPBIX BapHAHTaX peanu3auuy TepMuH "ankua” otHocurcs k C;-Cs HEpa3BeTs-
JICHHOH AJKUJIBHOHM rpynmne. B HEKOTOPHIX BapHaHTaX peaju3auuu TepMHuH "ankun" otHocurcs k Cs-Cip pas-
BCTBJICHHOH ANIKMIIBHOH rpymme. B HEKOTOPBIX BAPHAHTAX peanu3auuy TepMuH "amkun" orHocurcs Kk C;-Cg pas-
BETBJICHHOH aJKHUJIBHOH rpymmne. MmmocTpaTHBHBIC MPUMEPHI ATKWIA BKIIFOYAKOT, HO HE OTPAHMYMBAIOTCS HMH,
METHJ, 3THII, H-TIPOIHII, H3ONPOIHI, H-OYTHII, BTOP-OYTHI, M300yTHII, TPET-OyTHI, H-NICHTHJ, H3ONCHTHII, HeE-
OTICHTHJI U H-TEKCHIL.

TepmuH "UMKIOATKUI" O3HAYAET MOHO- HIIH OMLMKJIMYECKHE, HIIH MOCTHKOBBIC HACHIIICHHBIE KAPOOLUK-
JUYECKHUE KOJbLA, KAKIOE U3 KOTOPBIX COACPXKHT OT 3 A0 12 aromoB yriaepoaa. HekoTopele HUKIOAIKUIBI CO-
Jaepkar 5-12 atoMOB yIIepoJa B KOJIbLEBOH CTPYKTYPE H MOTYT COAEPKaTh 6-10 aTOMOB yriaepoaa B KOJIbLEBOH
cTpykrype. [IpeaAnouTuTensHo, HUKIoaaKuI npeactaBmieT coooi (Cs-C;)UHKII0ATKUI, KOTOPbIH MPEACTABIACT
CO00H MOHOLMKIMYECKOE HACBINICHHOE KapOOIMKIIMUECKOE KOJBLO, COAEpIKAIIee OT 3 A0 7 aTOMOB YIiIepoaa.
[Tpumepsl MOHOLMKIIMUYECKHX LMKJIOAIKUIOB BKIFOYAOT LUKJIOMPOIMI, IIHKJIOOY THII, IUKJIONICHTUII, LIMKIOMEH-
TEHHJI, IUKJIOTEKCHII, LIUKJIOTEKCEHHI, UKIOTENTII U IMKJIOOKTHII. BHIMKIMYEeCKHE MKIIOAIKHIIbHBIE KOJIbLE-
BbIC CHCTEMBI BKIFOUAFOT MOCTHKOBBIC MOHOLMKJIMYECKHE KOJIbIA H KOHACHCUPOBAHHBIC OHLHKIIMYECKHE KOJb-
11a. MOCTHKOBbIC MOHOLMKJIMYECKHE KOJIBLIA COACP’KAT MOHOLHMKJIMYECKOE IIUKIOAIKUIBHOE KOJIbLO, B KOTOPOM
JIBA HECME)KHBIX aTOMA YIJIEPOJa MOHOLMKIMYECKOTO KOJIbLA CBA3AHbI AKHICHOBBIM MOCTHKOM, COJCPIKAIIHM
OT OJHOTO A0 TPEX AOMOJHHUTCIBHBIX ATOMOB YIJIEpPoaa (T.€. MOCTHKOBOH rpymmoii opmymnsr -(CH,),-, tae w
paseH 1, 2 unu 3). MmmocTpaTHBHBIC MPUMEPB! OMIMKJIMYECKHX KOJBIEBBIX CHCTEM BKJIFOYAKOT, HO HE OTPAHH-
YUBAKOTCA MMM, OHIMKIO[3.1.1]renran, Ounmiio[2.2.1]rentaH, OMuukiao[2.2.2]okraH, OMUIMKIO[3.2.2]HOHAH,
Ourmk0[3.3.1]HoHaH u Ourmkio[4.2.1]HoHaH. KOHIEHCHPOBAHHBIE OUIMKIMYCCKHE HUKIOATKHIIBHBIC KOIbLEC-
BBIC CHUCTEMbI COJCPKAT MOHOLMKJIMYECKOE IHKIOATKHIBHOE KOJBLO, KOHICHCHPOBAHHOE C (DEHUJIOM, MOHO-
MUKJIMYECKHM LIUKIOATKHIOM, MOHOLMKIMYECKUM LIMKIOAJIKCHUIOM, MOHOIMKJIMYECKHM TeTCPOLMKIHIOM HITH
MOHOLHMKJIMYECKHM TeTepoapuiaoM. MOCTHKOBBIH HIH KOHICHCHPOBAHHbIH OWILMKIMYECCKUH LMKIOAIKUI MPHU-
COCIHHEH K HCXOTHOMY MOJEKYJIPHOMY (DparMeHTy yepe3 JHoO0H aToM YyIiiepoaa, COACPKAIHICT B MOHOIMK-
JTHYECKOM IHKJIOATKHUIBHOM KOJbLE. [IMKIOANKUIBbHBIE IPYMIBI ABIAIOTCS HEOOA3aTENBHO 3aMEILCHHBIMH. B
HEKOTOPBIX BAPHAHTAX PEAIM3aLHH KOHACHCHPOBAHHBIH OMIIMKIMYCCKUH ILMKJIOATKUI NMPEACTABIIET COO0H 5-
WIH O-4JICHHOE MOHOIMKJIMYECKOH IIMKIOANKUIBHOE KOJIbIO, KOHACHCHUPOBAHHOE C (DEHHIBHBIM KOJIBLOM, 5-
WM 6-4YJICHHBIM MOHOLUMKIWYECKUM LHKIOATKHIOM, 5- WM 6-ICHHBIM MOHOLMKIMYECCKUM LIUKJIOATIKCHUIIOM,
5- UM 6-4IEHHBIM MOHOLMKIMYECKMM FeTEPOLMKIMIOM WIH 5- UM 6-4JIEHHBIM MOHOLMKJIMYECKUM IE€TEPOa-
PHIIOM, II¢ KOHACHCHPOBAHHBIH OHIHKIMUECKHH IIMKIOATKII B/IIETCS HEOOA3aTEIbHO 3aMEILICHHBIM.
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TepMuH "UMKIOQNKHIATKUAI" B JAHHOM KOHTEKCTE OTHOCHTCS K aJKUIbHOU Ipymie, 3aMEIEHHOW OJHOHM
Wi 0ojiee LMKIOAJIKHIBHBIMU TpymnamMu. [IpuMepoM LHMKIOATKUIAIKKIA SBISETCS LMKIOT€KCHIMETHIbHASL
rpymnmna.

TepmuH "reTepOlMKIHI" HIH "TeTEPOLUKIOATKHI" B JAHHOM KOHTEKCTE OTHOCHTCA K HEAPOMAaTHYECKOH
MOHOIMKITHYECKOH KOJBLIEBOW CHCTEME, KOTOPAsi CONEPKHUT OT 6 KOJNBLEBBIX aTOMOB, BKITFOYAst OJHMH TeTepoa-
TOM, TIPEACTaBIAIOMUE co00# N.

TepMuH "TeTepOLMKIIOATKUIANKHI" B TAHHOM KOHTEKCTE OTHOCHTCS K aJKWJIBHOW TpyIIe, 3aMEINeHHOH
OJTHOU HITH 00Jiee reTepOLUKIOAKUIBHBIMH (T.€. FeTEPOLUKITHIBHBIMH) TPYIIAMH.

Tepmun "ankuneH" U3BECTEH B JAHHOMW 00JACTH TEXHUKH H B JAHHOM KOHTEKCTE OTHOCHTCS K OHMpaJauKa-
JIy, MOJTyYEHHOMY MOCPEACTBOM YIAJEHHS JBYX aTOMOB BOJOPOJA AJIKHJIbHOM IPYIIBI, OMTMCAHHOM BBILIIE.

TepmuH "aMUHO" ABIAETCS CEUUANBHBIM TEPMHUHOM U B JAHHOM KOHTEKCTE OTHOCHTCS K HE3aMEIIEHHBIM
W 3aMEMICHHBIMH aMHHAM, HampuMep K ()parMeHTy, KOTOPBIH MOXKET OBITh MPEACTABIIEH CIEAYIOIIUMH OOLIUMH

dbopmynamu:

R Ra
a |
" —NR,
\ |
Rb )28 RC ’

rae R,, Ry u R, kakap1ii He3aBUCHMO, MPEICTABISAIOT CO00M Boaopo, ankui, ankeHus, (CH,)-Ry, umu R,
u R, BMecTe ¢ atomoM N, K KOTOPOMY OHH NMPUCOETUHEHBI, 00PA3yIOT reTEPOLIMKII, COAEPKalIHi oT 4 10 8 aTo-
MOB B KOJIbLIEBOH CTPYKTYpe; Ry mpencraBmser coOOH apuil, UMKIOAIKHII, LHKIOATKEHUII, TeTEPOLMKIHI HIH
MOJIMLIMKITAIT; M X PABEH HYJIO HITH NpPEACTaBIseT co00H 1emoe yucio ot 1 10 8. B HEKOTOPHIX BapHaHTaxX pea-
JIM3aLUH TOJIBKO OAWH U3 R, i R, MokeT mpeacTaBinsaTh co00# kapOoHun, Hanpumep R,, R, u aTom azota BMe-
cTe He 00pas3yroT uMHI. B npyrux Bapuanrax peanusauud R, u R, (1 HeoOsa3aTenbHO R.), KakapIii HE3aBHCHUMO,
MPEeCTaBIIAIOT cO00M Bomopo, ankui, ankeHuwn uik -(CH;).-Ry. B HEkOTOpBIX BapHaHTaxX peanu3alid TEPMHH
"aMuHO" oTHOCHTCA K -NH,.

Tepmun "aMuHOANKuI"' B TAaHHOM KOHTEKCTE OTHOCHTCS K aJKHIIBHOW IPYIIE, 3aMEINEHHOH OJHOW HIIH
Oonee aMuHOrpymmamd. B omHOM BapuaHTe peamu3anuy H300PETEHHUS TEPMHH "aMHHOAIKHI' OTHOCHUTCA K
aMHUHOMETHJIBHOM rpynme.

Tepmun "apun" npencTaBisieT COOOH CHELHANBHBIA TEPMHH U B TAHHOM KOHTEKCTE BKIIFOYAET MOHOIHK-
JMYeCKHe, OMIMKIHYECKHE H TOJMLMKIHYECKHE apOMaTHYECKHE YIIIeBOJOPOAHBIE IPYIIIBI, HAaIpUMep OeH301I,
HayTanuH, aHTpaLeH U nupeH. TepMuH "apui" Takke BKIFOYAET MOJTHLUKIHYECKHE KOJIBLIEBBIE CHCTEMBI, CO-
JieprKallie 1Ba Wik 0oJiee HUKIHYECKHX KOJIEL], B KOTOPBIX JBa UK 00jiee aTOMOB Yrilepoia sBISIFOTCS OOLIUMHU
JUIA IBYX CMEKHBIX KOJIELl (TaKHe KOJbLA SBJAIOTCS "KOHIEHCHPOBAHHBIMHU KOJBLIAMHU'"), IPHYEM IO MEHBIIEH
Mepe OJHO W3 YKa3aHHbBIX KOJELl MPEACTAaBIIET cO00# apoMaTHYECKUH YTIIeBOJOPOA, HAIPUMED, IPyTHe LIUKIH-
YecKHe KOJbLIA MOTYT MPEACTABIATh COOOH LIMKIOATKHIIBI, IMKIOAIKEHHUIIbI, [IMKIIOATKHHHIIBI, aPHIIBI, FreTepoa-
PHIBI W/MJIM IeTepOLUKIMIBL. B HEKOTOPBIX BapHaHTaX pealu3alMd TEPMHH "apui”’ OTHOCHTCS K (DeHHIIBHOH
rpynne. B HeKOTOpBIX BapHaHTax peanu3aluu "apun" cogepkur ot 6 1o 10 atoMoB yriaepona.

TepmuH "retepoapun’” NMpeACTaBIIET COOOH cCreLMaNbHBIA TEPMUH M B JAHHOM KOHTEKCTE OTHOCHTCS K
MOHOUMKIHYECKOW apOMATHYECKOW IpyIINe, coAepKaled oT 5 10 6 KOJbLEBBIX aTOMOB, BKJIKOYas OJWH reTe-
poaToM, BBIOpAHHBIH U3 IpymIibl, cocTosmed u3 N u S.

Tepmun "apankun" uny "apunankuia’ NMpeacTaBisieT cOOOH CHENMANbHBIN TEPMUH U B TaHHOM KOHTEKCTE
OTHOCHTCS K aJIKHJIBHOH IPyIIe, 3aMEIEeHHOH apUIIbHOH I'PYIINOH, MPUYEM YKa3aHHBIH parMeHT NpHCOeAHHEH
K HCXOJHOH MOJIEKYJIE Yepe3 alKUIBHYIO TPy .

TepmuH "retepoapankui’ WM "reTepoapHIanKuiI" MpPeACTaBIseT COOOH CHeLHanbHbIi TEPMHH H B JaH-
HOM KOHTEKCTE OTHOCHUTCS K aNKHIBHOH IpyIle, 3aMEUICHHOW reTepoapUIbHOMN IpynmnoH, MPUCOEAHHEHHOH K
HCXOJHOMY MOJIEKYIIIPHOMY (hparMeHTy Yepes aNKHIbHYIO TPYIIITY.

TepmuH "ankokcH" B JAHHOM KOHTEKCTE O3HAYAET AJKUIBHYIO TPYIINY, ONMpPEIeIeHHEe KOTOPOU MPHBEACHO
B JJAHHOM JIOKYMEHTE, NMPHCOECIHHEHHYI0O K HUCXOJHOMY MOJIEKY/ISIPHOMY (parMeHTy udepe3 aToM KHCIOpOJa.
WnnrocTpaTHBHBIE TPUMEPHI ATKOKCH BKJIIOYAIOT, HO HE OTPAHHYHBAIOTCS UMM, METOKCH, 3TOKCH, IIPOTIOKCH, 2-
NPOTIOKCH, Oy TOKCH, TPET-OyTOKCH, MEHTUIIOKCH H T€KCHIIOKCH.

TepmuH "kapOOLMKIUI" B JAHHOM KOHTEKCTE O3HAYaeT MOHOLMKIMYECKUH MM MONHMUMKINYECKHH (Ha-
npUMep, OMLIUKIIHYECKHH, TPULIUKIIHYECKHH U T.J1.) YTIIEBOJOPOAHBIN pafuKal, coaepxaiiuii ot 3 1o 12 atoMoB
yriiepoJa, KOTOPBIH SBISETCS MOJHOCTHIO HACBHILIEHHBIM HMJIH COAEPXKHMT OJHY HIIH 0OJiee HEHACBILIEHHBIX CBfi-
3ed, U BO H30EKaHHE HEOMNPECIEHHOCTH, YKa3aHHAs CTENeHb HEHACBILICHHOCTH HE NMPHUBOJUT K 00pa30BaHHUIO
apoOMaTHYECKOH KOJBLEBOH cHCTEMBI (Hampumep, penuna). [IpuMeps! KapOOLMKIHABHBIX IPYNIT BKIFOYAKOT 1-
LUKIONPONUT, 1-IMKIOOYTHI, 2-IMKJIOTMEHTHN, |-IHKIONEHTEHHW, 3-IUKJIOTEKCHN, |-IMKIOTEeKCeHWT U 2-
LUUKIONEHTEHUIMETHIL.

TepmuH "1paHo" npeacTaBiseT coOOH crielMaNnbHBINA TEPMHH H B JAHHOM KOHTEKCcTe OTHOCHTCS K ~CN.

TepmuH "ramoreH" mpeacTaBisieT cOO0H CHEUHANBHBIA TEPMHUH H B JAHHOM KOHTEKCTE OTHOCHTCA K -F,
-Cl, -Br wuu -1
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TepMuH "rajnoreHamkuna" B JAHHOM KOHTEKCTE OTHOCHTCS K AJNKUILHOW TPyIIE, OMPEACICHHE KOTOPOI
MPUBEJICHO B JOKYMEHTE, B KOTOPOH HEKOTOPBIE HJIM BCE ATOMBI BOJOPOIA 3AMEILEHBI aTOMAMH I'aJIOTCHA.

TepmuH "ruapokcu” mpeacraBisieT COO0H CIeHATBHbIA TEPMUH U B JAHHOM KOHTEKCTE OTHOCHTCS K -OH.

TepMuH "TUAPOKCHATKUI' B JAHHOM KOHTEKCTE O3HAYACT, YTO MO MCHBIICH MEPE OJHA TUAPOKCHUIPYIIIA,
OTNpee/ICHHE KOTOPOH MPHBEJACHO B JAHHOM JOKYMEHTE, NPUCOCAMHEHA K MCXOJHOMY MOJEKYJSIpHOMY (par-
MEHTY 4epe3 aJKWIBHYI0 TPYIILy, ONpEIeICHHE KOTOPOH NMPUBEICHO B JAHHOM JOKyMEHTe. MumocTparuBHbIe
HPHMEPBI TMAPOKCHAIKUIA BKIFOYAKOT, HO HE OTPAHHYHBAIOTCS WMH, THIPOKCHMETHIJ, 2-THAPOKCHITHIN, 3-
TUAPOKCUNPONUI, 2,3 -TUTHAPOKCUIICHTUI U 2-3TUN-4-THAPOKCUTENTHL.

HexkoTopsle coenuHEHH, CONEPKALMECS B KOMITIOZHIMAX COCTUHCHHE IO JAHHOMY H300PETCHUIO, MOTYT
CYLIECCTBOBATh B ONPEACICHHBIX TCOMETPHUECKUX HIIH CTEPEOH30MEpHBIX opmax. Kpome Toro, coeAMHEHUS 10
JAHHOMY H300pPETCHHIO TAKKE MOTYT OBITh ONTHYECKU AKTHBHBIMH. HacTosmee H300peTeHUE MPeayCMaTPUBACT
BCC TAKHC COCAMHCHMSA, BKIIIOYAS LHC- U TpaHC-u3oMephl, (R)- u (S)-3HaHTHOMEpPHI, AHacTepeou3oMepsl, (D)-
m3omepsl, (L)-u30Mephl, HX paneMHIECKHE CMECH H IPYTHE CMECH, KaK BXOJAINUE B 00BEM JAHHOTO M300peTe-
HUA. JIOMOJHHTENBHBIE ACUMMETPUYHBIE ATOMBI YTEpPOJa MOTYT HMPHCYTCTBOBATh B 3aMECTHUTEJIC, TAKOM Kak
aNKuIbHAA rpymnma. Bee Takue H30Mepbl, a TAKKE UX CMECH, MOAPA3YMEBAIOTCS BXOUIIUMH B H300pPETCHHUE.

Ecnu, Hampumep, >KenaTelneH ONMpPEJCICHHBIH JHAHTHOMEP COCIMHCHHSA IO JAHHOMY H300PETEHHIO, OH
MOJKET OBITh MOJTYyUYECH MOCPEACTBOM ACHMMETPHYHOTO CHHTE3a WJIM IyTeM HMPeoOpa30BaHHSA CO BCIIOMOIATEIb-
HBIM XHPAJIBHBIM areéHTOM, IPH 3TOM MOJYYCHHYIO THACTEPOMEPHYIO CMECh PA3JE/IOT, 3 BCIOMOTATEIbHYIO
IPYNITy OTINEIULIOT C MOJYYEHHEM TPEOYEMbIX UHCTBIX 3HAHTHOMEPOB. AIIBTEPHATUBHO, ECIH MOJICKYJA CO-
JICP>KUT OCHOBHYKO (DYyHKLUHOHANBHYIO IPYIITY, TAKYK0 KaK AMHHOTPYNIA, WJIH KUCIOTHYIO ()YHKLHOHAIBHYIO
TPYNITy, TAKYHO KaK KapOOKCHJI, TO AHACTEPEOMEPHBIE COJTH MOTYT OBITH OOPA30BAHBI C COOTBETCTBYIOLICH OI-
THYECKH AKTUBHOH KHCIIOTOH MM OCHOBAHHEM, C IOCJIEIYIOUIMM Pa3Je]eHUEM 00pPa30BaABILHXCSA JHACTEPEOME-
POB (PpaKUHOHHOU KPUCTAUTU3AMCH HITH XPOMATOrpapHUeCKUMH CTOCOOAMHU, H3BECTHBIMH B TAHHOH 00/1aCTH,
U MOCNIEAYIOIIHM BBIJCICHHEM YHCThIX SHAHTHOMEPOB.

Crneayer moOHMMATh, YTO "3aMeIneHue" MM "3aMEIICHHBIH" BKJIFOYACT BBIPOKCHHOE YCIOBHE, UTO TAaKOE
3aMEIICHHE COOTBETCTBYET JONMYCTHMOH BAJICHTHOCTH 3aMEILEHHOIO aTOMAa M 3aMECTHTEIA M YTO TAKOE 3aMe-
IICHUE MPHUBOAUT K 0OPA30BAHHIO CTAOMIBHOTO COCAHHEHMUS, HAPHMEDP COCAHHEHHUS, KOTOPOE HE MOABEPracTCs
CaMONPOU3BOJIBHOMY IPEBPALICHHIO, HAIIPHMED MOCPEACTBOM MEPErPYNIHPOBKH, ()PAarMEHTALMH, PA3IOKCHU,
LM KJTH3ALHH, JTMMHAHUPOBAHUS MM IPYTUX PEAKLMH.

TepmuH "3aMeIEHHBIH" TaKKE BKIFOYAET BCE JOIYCTHUMBIC 3AMECTUTCIM OPTaHHUECKUX COCTHHCHHH. B
IIHPOKOM aCNEKTE JOMYCTHMbIC 3AMECTUTCIM BKJIFOYAOT ALMKIMYCCKUE U IHKIMYECKHE, PA3BETBICHHBIC U He-
Pa3BETBJICHHBIC, KAPOOILMKIMYECKHE H TETEPOLHKIHUECKHE, APOMATHUECKHE H HEAPOMATHUECKHE 3aMECTHTENIU
OpPraHMYECKUX COCIMHECHUH. MILmoCcTpaTuBHbIE 3aMECTHTEIM BKIIOYANOT, HANPHMED, 3aMECTHTENH, ONUCAHHBIC
BhIIIE. JIOMYyCTUMBIC 3AMECTHTEIH MOTYT MPEACTABIATh COOOH OJMH MM OO0JICE 3aMECTHTCIICH U MOTYT OBITh
OJAMHAKOBBIMHU MJIM PA3IUYHBIMHU JAJI COOTBETCTBYIOLIMX OPraHUYECKUX COCAUHEHUH. [ ene TaHHOTO HM30-
OpeTeHHS reTepOaTOMBbl, TAKHE KAK a30T, MOTYT HMETh BOJAOPOJHbBIC 3AMECTUTCIH W/HIH JIHOOBIC JAOITyCTUMBIC
3aMECTHTEJIH OPTAHUYCCKHX COCAMHCHHUH, OIUCAHHBIE B JAHHOM JOKYMEHTE, KOTOPBIC 3ANOJHIIOT BATCHTHOCTH
3THX rerepoatoMoB. Hacrosee n300peTeHHe HUKOUM 00pa3oM HE OrPAHHYCHO JOIYCTHMBIMH 3aMECTHTEILIMH
OpPraHUYECKUX COCAUHEHUI.

Brlpakenue "3ammTHasA rpynna” B JAHHOM KOHTEKCTE O3HAYAET BPEMCHHBIC 3aMECTUTCIH, KOTOPBIE 3a-
IIUINAOT MOTECHIMAIBPHO PEAKLHOHHOCIIOCOOHYIO (DYHKLUHOHAIBHYIO IPYIITYy OT HEXKEJNATCIbHBIX XUMHUYECCKHX
npeBpalleHUui. [IpuMepsl TaKUX 3aLIMTHBIX TPYII BKIFOYAKOT CJIOXKHBIE 3(UPBI KAPOOHOBBIX KHUCIOT, CHIIHIIb-
HbIE MPOCThIC I(HUPHI CIHPTOB U ALETATU M KETAJTH aJbJCTHIOB H KETOHOB COOTBETCTBEHHO. O030p XUMHUH 3a-
INIWTHBIX Tpynn npexacrasieH B myOmukaumu Greene T.W.; Wuts P.G.M. Protective Groups in Organic
Synthesis, 2-¢ u3x.; Wiley: Hero-Hopk, 1991. 3ammmennsie GOpMbI COCAHHCHHI O TAHHOMY H300PETCHHIO
BXOJAT B 00BEM JAHHOTO H300PETCHMUA.

Jl1g uenei AJAaHHOTO U300PETCHUS XUMUYCCKUE 3JIEMEHTHI HICHTH(HIMPOBAHBI B COOTBETCTBUH C [lepuo-
auueckoit Tabmiuei anemeHToB mo Bepcuu CAS, Handbook of Chemistry and Physics, 67-¢ u3a., 1986-87,
BHY TPEHHS 00JI0KKA.

Jlpyrue XHMHYECKHE TEPMUHBI HCIIOJb30BAHBI B JAHHOM JOKYMCHTEC B COOTBETCTBHH CO CTAHAAPTHBIMH
3HAYCHUSAMHM, NPHHATHIMH B JAHHOH O0OJAaCTH TEXHUKH, NMPUMEPHI KOTOPHIX INpeACTaBiIcHbl B kHure The
McGraw-Hill Dictionary of Chemical TerMC (pex. Parker S., 1985), McGraw-Hill, Can-®paHIUHCKO, BKIIOUYCH-
HOH B JTAHHBIH JOKYMECHT IOCPEACTBOM CChUIKM. ECITM HE yKa3aHO HHOE, BCE TEXHHUYCCKUE H HAYYHBIC TEPMHUHBI,
HCIIOJIb30BAHHBIC B JAHHOM JOKYMEHTE, HMCIOT TaKOE K€ 3HAUCHHE, KOTOPOE OOBIMHO ITOIPA3yMEBACTCS CIie-
IMATMCTOM B TOH 00JIACTH TEXHHKH, K KOTOPOH OTHOCHTCS HACTOAIIEE H300PETCHHUE.

TepMmuH "(papMaLEBTHUCCKH MPHEMIIEMAs COb" B JAHHOM KOHTCKCTE BKITHOYACT COJIH, MOJYYCHHBIC U3 HE-
OpPraHMYECKUX MM OPTaHHMYECKHUX KHCJOT, BKIIOYAs, HAIMPHMED, XJOPHCTOBOJAOPOIHYIO, OPOMHCTOBOIOPOI-
HYI0, CEPHYIO, a30THYI0, IEPXJIOPHYIO, (POC(HOPHYIO, MyPABBHHYHO, VKCYCHY0, MOJIOYHYH, MAJICHHOBYIO, ()yMa-
POBYIO, SIHTAPHYIO, BUHHYIO, TNIMKOJCBYIO, CATHIMIOBYO0, THMOHHYIO, METAHCYTb(DOHOBYIO, OEH30JCY Tb(OHO-
BYI0, OCH30HHYIO, MAJOHOBYIO, TPU(PTOPYKCYCHYIO, TPHXJIOPYKCYCHYIO0, HaTranuH-2-cynb()OHOBYIO U OpYyTHE
KUCJIOTH. PopMBI (PapMaLEBTHUECKH MPHEMIIEMOH COJH MOTYT BKIOYATh (POPMBI, B KOTOPHIX COOTHOLICHHE
MOJICKYJI, 00pa3yroIuX CoIb, He paBHO 1:1. Hampumep, Cob MOXET Comepkath 00JIee OJHOH MOJICKY JIBI HEOP-
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raHUYECKOM MM OPraHMYECKOHW KHCIOTBHI Ha OAHY MOJEKYJY OCHOBAHHs, HaPHUMED, ABE MOJICKYJIbI XJIOPHCTO-
BOJOPOAHOH KHCIIOTH Ha OJHY MOJIEKyny coeauHeHus Gopmyast I. B kauectse apyroro mpumepa, coib MOXET
coJep>kaTh MEHEE OJHOM MOJICKYJIbI HEOPTaHHYECKOM MM OPraHU4YeCKOH KHCJIOTHl Ha OJHY MOJICKYJY OCHOBA-
HMsI, HAMPUMEP JBE MOJICKYJIbI cOeMHEHUs (GopMybl | Ha 0JHY MOJIEKY Ty BUHHOM KHUCIOTHI.

Tepmunsl "Hocurens" u "(apMaLEeBTHYECKH MPUEMIIEMbIH HOCUTEIb" B JAHHOM KOHTEKCTE OTHOCATCS K
pa30aBUTENIO, aIbIOBAHTY, BCIIOMOTaTEIbHOMY BELICCTBY MJIH CPEAC, C KOTOPBIMH COEIMHECHHE BBOASIT MIIH CO-
CTaBJ/IIFOT B KOMIIO3UITHUKO AJ1s1 BBEACHUSI. HCOFpaHH‘{HBa}OH.[PIe NPUMCEPbI TAKHUX (bapMaL[eBTH'—[eCKI/I NPUEMIICMBIX
HOCHTEJICH BKJIIOYAIOT KUIKOCTH, TAKHE KaK BOJA, COJCBOM pacTBOpP M Macia, U TBEPAbIC BEIIECTBA, TAKUE KaK
rymMMHuapaOuK, *eJaTHH, KpaXMalbHbIH KICHCTED, TalbK, KEPATHH, KOJUIOMAHBIH JHOKCHA KPEMHHUS, MOYCBHHA
u 1.n. Kpome Toro, MoryT ObITh HCIOJIB30BaHbl BCIIOMOTATENbHbIC, CTAOMIM3UPYIOLIKE, 3aryLIaue, cMa3bl-
BAIOLIME, APOMATH3HUPYIOIHE U MTOKPALIMBAIOLINE areHTh. JIpyrue mpuMeps! noaxoasmux hapMane BTHIECKHX
HocuTenel onucanel B myOnukaiuu Remington's Pharmaceutical Sciences, E.-W. Martin, nonHoe coaeprxanue
KOTOpOﬁ BKJ/IFOYCHO B ,Z[aHHbIﬁ JAOKYMCHT NOCPCACTBOM CCBIJIKH.

TepMun "neueHue" B AJaHHOM KOHTEKCTE O3HAYACT MPEAYMPEKACHHE, OCTAHOBKY WM 3aMEIJICHHE MpO-
IPECCHPOBaHMS UM YCTPAHCHHE 3a00NIEBAHMS UITH MATOIOTMYECKOrO COCTOSIHUS Y cyObekTa. B oaHoM u3 Bapu-
AQHTOB peanu3aLuK H300peTeHus "neueHue" 03Ha4YaeT OCTAHOBKY HJIM 3aMEJICHHE NMPOrpeCCHPOBAHUS HITH YCT-
paHeHHe 3a00JCBaHMS HIIH NMATOJOTHYCCKOrO COCTOSHUS V CyObeKTa. B 0aHOM M3 BapHaHTOB peanu3aliu "ne-
YeHHE" 03HAYaeT YMEHBIICHHUE MO MEHbLICH MEpe OAHOrO OOBEKTHBHOTIO MPOSBICHHUS 3a00ICBAHUS MM MATO-
JIOTHYECKOTO COCTOSIHUA Y CYOBEKTA.

Tepmun "3¢ddekTHBHOE KOIMYECTBO" B JAHHOM KOHTEKCTE OTHOCHTCS K KOJNHYECTBY, KOTOPOE SIBISICTCS
JOCTATOYHBIM A/l AOCTIDKEHHs TpeOyeMoro Onosoruueckoro s¢dekra.

Tepmun "tepaneBriyecky 3G GEKTHBHOE KOJIMYECTBO" B JAHHOM KOHTEKCTE OTHOCHTCSI K KOJIHUYECTBY, KO-
TOPOC SIB/SICTCSL JOCTATOYHBIM A1 JOCTHXKCHHS TPpeOyeMoro Tepanesruieckoro 3¢ dekra.

Tepmun "uHrHOMpoBaHHUE" B JAHHOM KOHTEKCTE O3HAYACT CHIDKCHHE HAa OOBCKTHBHO H3MEPHUMOC 3HAUCHHE
WK CTEMNCHb. B pasnuuHbIX BapHaHTax peai3alyy "'MHrHOUpOBaHHE" O3HAYACT CHIDKCHHE MO MCHBILICH Mepe Ha
5, 10, 20, 30, 40, 50, 60, 70, 80, 90 w1 95% NO CPAaBHCHHUIO C PEICBAHTHBIM KOHTPOJIbHBIM 00pasuoM. B oxHoM
BapHaHTE peanu3auuy "uHruouposanue” o3nadaet cHwkeHue Ha 100%, T.e. OCTAaHOBKY MM YCTPAHCHHE.

Tepmun "cyObekT" B JAHHOM KOHTEKCTE OTHOCHTCS K MJIEKONUTAIOLIEMy. B pasnuuHeIx BapHaHTax peanu-
3alUH CYOBCKTOM SIBJIICTCS MBIILb, KPbICA, KPOJIHMK, KOLIKA, COOAKa, CBHHbS, OBL@, JIOLIA b, KOPOBA HIIH PHMAT,
HE SIBIIIOLIHMIICS YeaoBekoM. B oqHOM 13 BapHaHTOB peanuzauuu CyObEKTOM SABISETCS YEIOBEK.

CoenuHeHus.
B u300peteHnu npeanoxens! coeauneHus popmysl (I) nmu ux dhapmaueBTHIECKH MPUEMIIEMbIE COIH
1
R o
Lo 2
N _
\ |_(N V\ R
Al X~y
R? R®

R (1);

rAe, HE3aBUCHMO A8 KaXI0T0 CIyuast

R! npeacrasmser coboit -OH, -OR®, -NH,, (C;-Co)ankun, (Cg-Cio)apun, ranores, (C;-Cio)rasoreHankun,
(C5-Cy)umknoankun umu -OC(O)RS; unu aBa remuHanbHbix R', B3sTBIC BMECTE C aTOMOM VIIEpOaa, K KOTOPOMY
OHM MPHCOCANHEHBI, MPEACTaBISIOT cob0it -C(0)-; MM ABa BULMHATLHBIX R' BMecTe 06pasyroT HeoGA3aTeIbHO
3ameeHHoe kKoHaeHcHpoBaHHOE (C3-C,)KkapOOLMKIHIECKOE KOJIBLIO;

W mpeacrasaser co6oii -C(O)NH- unu -C(O)N(R®)-;

R? npeacTasisiet codoit HeoOs3arenbHO 3amerteHHbli (Cg-Co)apui uium rerepoapui,

V npeacrassiet cobo HeoOs3arenbHo 3amerueHHbIH (Cg-Cio)apu;

Z OTCYTCTBYCT MM MPCACTABISICT COOOMH rajloreH;

X mpeacrasmsier coboit -C(NH,)-, -C(NH(R®))-, -C(NHS(O),R®)-, -C(NHC(O)R")-, -C(NHC(O)NHR")-
nn -C(((C3-Cy)uuknoankun)(C,-Cip)ankumn);

R’ npeacrasiser co6oit (Cs-Cio)apHi, reTepoaprir, HeoOA3aTEILHO 3aMELICHHBI 0Kco (=0), HIH reTepo-
LIMKJIOAJIKHII, HEOOA3aTeNbHO 3aMeleHHbIH 0kco (=0);

R OTCYTCTBYET MM MPEACTABISCT COGOH OXMH MM GONEE 3aMECTHTEICH, HE3aBHCHMO BBIOPAHHBIX M3
rpynasl, cocrosiuied u3 (C;-Cjp)aikuia U LHaHo;

Y npeacraBmser coGoii cmsse, mam -Y-R' mpeacraBnser coboil  HEoGS3aTENIBHO 3aMCIICHHBIN
«(C;-Cyo)ankuneH-R*;

R npeacrasisiet codoit Bogopoa uiu (C3-Cr)uuknoankun,

R® B KaKIOM Cjlydyae HE3aBUCHMO MPEACTaBNAET co0OM HeoOs3atenpHo 3amemmeHHsii (C;-Co)ankmm,
(Cs-Cyo)apun, rerepoapun unu ((C3-Cr)umknoankun)(C,-Cjo)ankm,

N MPeACTaBIACT coO0M nenoe yucao ot 0 10 2; u

p paseH | nm 2;
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rae "rerepoapui’ mpeACTaBIAECT COO0M MOHOLMKIMYCCKYIO aPOMATHYCCKYIO TPYIITY, COACPKAILYK OT 5
J10 6 KOJIBLIEBBIX aTOMOB, BKJIFOYasi OIMH I€TEPOATOM, BEIOPAHHBIN U3 IPyIIbI, coctosmei u3 N u S;

"TeTePOLMKJIMICCKOE KONBLO" MM "TETCPOLMKIOATKUIT" MPEACTABIICT COO0H HEAPOMATHUYECKYH) MOHO-
HUKJTHYECKYI0 KOJIBLEBYI CHCTEMY, KOTOpAst COACPKUT OT 6 KOJIbUEBBIX aTOMOB, BKIFOUYAs OJUH IreTCPOATOM,
HpeaCTaBIAromuH co0oit N; u

JFOOBIC JOTIOTHUTETHHBIC 3AMCCTHTETH BEIOHPArOT U3 rajoreHa, (C,-Cg)ankuna, (C,-Cg)amkokcuia, aMUuHo,
HUTpO, (PTop(C,-Cs)anKuna u HHaAHO.

B HEKOTOpPHIX BapHAHTAX PCANTU3ALMH R npeacrasmsetr coboit OH, -OR°, -NH,, (C,-C,p)anxumn,
(Cs-C1p)apuu, ranoreH, (C,-C;o)ranoreHankui, (Cs-C;)uukmoankun und -OC(O)R®, v n pasen 1 umu 2.

B HEKOTOpBIX BapHAHTAX PEATM3ALMU N PABCH 1, U R! npeacraeaaer codoit -OH, -O((C,-Cy)anku),
-OC(O)((C,-Cg)ankun), -NH, unu (C,-Ce)anku.

B HEKOTOPBIX BAPHAHTAX PEATH3AMH N PABEH 2, ¥ 1Ba R' ABIAOTCA reMUHATLHBIMH.

B HEKOTOPBIX BADHAHTAX PEATH3ALMH N PABEH 2.

B HEKOTOPBIX TAKHX BAPHAHTAX PEaTU3ALMK:

a) omus m3 R' npeacrasmseT coboit -OH nmu -OR°, a apyroii R! npeacraset codoii (Cs-Co)apu;

b) oqu u3 R npeacrasaseT coboi -OH umm -OR®, a apyro# R! npeacrasmter codoii (C,-C,o)ranoreH-
AJTIKUIT,

¢) o6a R' mpeacraBnsor cob0it rasoreH; uim

d) 1Ba reMHHATLHBIX R', B3AThIC BMECTE C aTOMOM YIIepoaa, K KOTOPOMY OHH NMPHCOCIMHEHBI, IPEICTAB-
10T codoit -C(O)-.

B HEKOTOPBIX BAPHAHTAX PEANM3ALMH, CCTH N PABEH 2, TO ABAa R' ABIMOTCA BULIMHATLHBIMHE, T.¢. ABa R'
MPHCOEIMHEHBI K IBYM CMEKHBIM aTOMaM YTJIEPOJA, H JBAa BULMHAILHBIX R' BMecTe 00pa3yroT HeoOA3aTeNbHO
3aMereHHOe KOHAeHCHPOoBaHHOE (C3-C;) KapOOLMKIIHMIECCKOE KOJIBLO.

B HEKOTOpBIX BApHAHTAX peaau3auuy n paseH 0.

B HCKOTOPBIX BAPHAHTAX peanmsaiiy R® mpeacTaBmer coboil HeoOA3aTEIbHO 3aMEIICHHBIH APHIT HIIH Te-
TEPOApHIL

B HEKOTOPHIX BAPHAHTAX PCATH3ALMH R’ npeacraBisaeT co00it (Cs-Cip)apiia WM reTepoapu, 3aMEIICH-
HBIH OJHUM WM OOJICe 3AMECTUTCIISIMM, BBIOPAHHBIMH M3 TPYIIIBI, COCTOAIIEH U3 ranoreHa, -NH,, -CN, -NO,,
(C,-Cy)ankuna, (C,-Cg)propamkuna u (C,-Cs)ankokcu.

B HCKOTOpBIX BapHAHTAX pEATH3ALUU R’ npeacraBaaer cobo (Ce-Co)(ragoreH)apun wid (rano-
T€H)IeTepOapul.

B HEKOTOpBIX BApHAHTAX peaau3aluu Z OTCyTCTBYET.

B HEKOTOPBIX BAPHAHTAX PEANU3ALMH Z MPEACTABIIET COO0H OHH raNoreH.

B HEKOTOpBIX BapHAHTAX peanu3aluu Z MpeaCTaBICT COO0H 0auH (rop.

B HekoTophIX BapuaHTax peammsaumuu X mpeactasmieT codoit -C(NHy)-, -C(NH(R®))-, -C(NHS(O),R)-,
-C(NHC(O)R®)- i -C(NHC(O)NHR®)-.

B HekoTophIX BapuaHTax peamusauud X mpeacrasmsier coboit -C(NHy)-; -C(NH((Cs-C;)uukiaoanku)
(C-Cip)anxum)-; -C(NH(C,-Cg)ankum)-; -C(NHS(O),(C,-Cs)amxum)-, rac p paeH 1 umm 2; HCOOA3ATEIBHO 3a-
memeHHbIH -C(NHC(O)NH((Cy-C, p)apun))- umu C(NHC(O)NH (rerepoapu))- wm C(NHC(O)((C,-Cs)amkinn))-.

B HEeKOTOPBIX BAPHAHTAX peatu3auuu R mpeacTaBaser co0oil (JeHHT HIM MHPHIIL

B HEKOTOPBIX BAPHAHTAX PeaTH3auuu R* OTCYTCTBYET HIIM IPEACTABICT COOOH LUAHO.

B HEKOTOpBIX BAPHAHTAX PEATH3aUMH Y NMPEACTaBIIET COOO0H CBA3b.

B HEKOTOpBIX BapHaHTax peammsauuu R npencrapmaer co6oit H.

B HEKOTOpHIX BapHAaHTAX peammaumuu Y-R' npeactaBmser co6oit HEOOA3aTETBHO 3aMEINEHHBI
-(C,-C p)anxunen-R*. B Takom cyuae R moxer npeacraaars co60ii (Cs-Co)HKI0ATKHL.

B HEKOTOpBIX BAPHAHTAX PEATH3ALUH COCIUHCHHE MO JAHHOMY H300PETCHHIO BHIOPAHO U3 CICAYHOLICH
TaOMULBI COCAMHEHHUH WK UX (JapMALCBTUUCCKH MPUEMIIEMBIX COJICH:
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®apmaLeBTHYECKUE KOMIIO3ULHH.

B nanHoM n300pereHuu npemnoskeHbl dapMaLeBTHYECKHE KOMIMO3HLMH, KaXaas U3 KOTOPBIX COAEPXKHUT
0JHO UK OoJiee COeAMHEHHH MO AaHHOMY H300peTeHHIo U (hapMaleBTHYeCKH MpUeMieMblid HocuTens. B Heko-
TOPBIX BapHaHTax peanu3auuu dapManeBTHYecKas KOMIO3ULHs COAEPXKUT COEIHHEHHE M0 JaHHOMY H3o0pere-
HHUIO ¥ (apMalLeBTHUECKH MpUeMIIeMbld HocHTenb. B HekoTopbIX BapuaHTax peanusauuy dapmaleBTHYeCKas
KOMITO3HULIMS COAEPXKUT HECKOJIBKO COSMHEHHH M0 H300peTeH IO 1 hapMaleBTHYECKH MPUEMIIEMbIH HOCHTEIb.

-18 -
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B HekOTOpBIX BapHaHTaxX peanu3aluu (apMaLEBTUUECKY0 KOMIIO3HIHIO COCTABILIIOT /I MAPEHTEPATbHO-
IO BBCACHHUA.

B HekoTOpbIX BapHaHTax peaau3auuu (HapMALEBTHUYECKYI0 KOMIIO3HIHIO COCTABILIIOT AJI NMEPOPAIBHOTO
BBE/ICHHS.

®apManeBTHYECKHE KOMITIO3HLUH MO JAHHOMY H300PETEHHIO MOXKHO MOJTy4YaTh MOCPEACTBOM CMCIIHBAHUA
OJHOTO MM 0Ojee COCOTHHEHHMH MO JAHHOMY H300pETCHHIO C (PapMAlEBTHUECKH NMPHEMIIEMBIM HOCHTEJEM H
He00s3aTeIbHO OTHHM HITH 00J1e€ JOMOTHUTEIbHBIMH (PapMaLICBTHUECKH AKTHBHBIMH are HTAMH.

CrnocoObl MpUMEHEHHUS.

B nmaHHOM H300peTCHHM MPEII0KECHBI COCOTUHCHUSA, KOTOPHIC MHTHOMPYIOT 00pPa30BaHHE TPOMOHHA MO
BHYTPEHHEMY IYTH H, CICJOBATCIbHO, CHIDKAIOT PUCK HOBOTO MATOTEHHOTO OOpA30BaHHA TPOMOA (OKKITFO3HH
HITH PCOKKIFO3UH COCYAQ), a TAKXKE VIY4YIIAT (JMOPHHOTUTHYCCKU OOYCIOBICHHYIO penepdy3uro mpu BBEAC-
HHH B KQUECTBE BCIIOMOTATE/IbHOM TEPANHH C KypCcOM (PMOPHHOIHTHUECKOTO JeyeHHUA. 3a00JeBaHUA H NATOJIO-
THMYECKUE COCTOSIHHUS, KOTOPhIE MOXKHO JICUHTh C MMPUMEHEHHEM COCIWHCHUH 1O JAHHOMY H300pPETCHHIO, BKIIO-
YAIOT, HO HE OTPAHWYMBAKOTCA UMM, HHCYJbBT, BOCHAJCHHE, penepy3HOHHOE MOBPEKICHHE, OCTPBIH HH(DAPKT
MHOKap/a, TPOMOO3 IIyOOKHX BEH, COCTOSHHA MOce (PHOPHHOTUTHYECKOTO JICUCHUS, CTCHOKAPIHUIO, OTEK, aH-
THOHEBPOTHYCCKHH OTEK, HACJIEICTBCHHBIH AHTHOHEBPOTHUECKUH OTEK, CENICHC, APTPHT, KPOBOTCUYCHHE, IIOTEPIO
KPOBH IIPH CEPIACYHO-JIETOYHOM INYHTHPOBAHUH, BOCTATHUTCIbHYIO OOJE3Hb KHMIICYHHKA, CAXapHbIA JHAOET,
PETHHONATHIO, THAOETHUECCKYIO PETHHOMATHIO, THAOCTHUECKUHA OTEK JKEJITOrO IATHA, AUAOETHUECKYIO JErcHe-
PALIKIO JKEJITOTO IITHA, BO3PACTHOM OTEK HKEITOTO IMATHA, BO3PACTHYIO ACTCHEPALMIO XKEITOTO MATHA, Mpoude-
PATUBHYIO PETHHONATHIO, HEBPOMATHIO, THIIEPTEH3HIO, OTEK IOJOBHOTO MO3ra, MOBBINICHHYI0 IKCKPELHIO aJb-
OyMHHA, MAKPOATHOY MHHYPHUIO H HE(DPONATHIO.

Hampumep, cpeay MauueHTOB C AHTHOHEBPOTHYECKUM OTEUHBIM COCTOSTHHEM HEOOIbIIOH MOTHIEITHIHBIH
uaruourop PK DX-88 (3kamnaHTua) oOJEryaeT OTeK y MAlUEHTOB C HACJCACTBECHHBIM AHTHOHEBPOTHUECCKUM
orckoM (HAE). Williams A. et al. (2003) Transfus. Apher. Sci. 29:255-8; Schneider L. et al. (2007) J. Allergy
Clin. Immunol. 120:416-22; u Levy J.H. et al. (2006) Expert Opin. Invest. Drugs 15:1077-90. AnraroHuct 6pa-
JUKHHUHOBBIX B2-penentopos, ukarubaHr, Taoke 3¢ dexruseH npu neueHud HAE. Bork K. et al. (2007) J. Al-
lergy Clin. Immunol. 119:1497-1503. TTockoibKy NmIa3MEHHBIH KAJUTMKPEHH 00pa3yeT OpaiuKWHUH, HHTHOHPO-
BAHHUE MIA3MCHHOTO KAJUTHKPEHHA MPEANOI0XKUTETBHO Oy IeT HHTHOMPOBATH BRIPAOOTKY OpaIUKUHHHA.

Hampumep, mpu xoaryyiuuu, 0OyCIOBICHHOW (HOPHHONUTHYCCKUM JICYCHHEM (HANPHMED, JICUCHHEM
TKAQHEBbIM AKTHBAaTOPOM IIA3MHHOTCHA WJIM CTPENTOKHMHA30H), 00JIee BBICOKHE YPOBHH KAJUIMKPEHHA B IJIa3ME
OOHApY KEHBI Y MALMEHTOB, MOABEPrHy ThIX (puOpuHom3y. Hoffmeister HM. et al. (1998) J. Cardiovasc. Phar-
macol. 31:764-72. Bpu1o MOKazaHoO, 4TO IMJIA3MHH-ONOCPEIOBAHHAS AKTUBALMA BHYTPEHHETO ITyTH BO3HUKACT B
IUIa3ME H KPOBH M 3aMETHO OCNAbJIeHa B MJa3ME HHIHBHAYYMOB C Je(HLUHTOM JFOOOTO M3 KOMIIOHCHTOB BHYT-
pennero mytu. Ewald G.A. et al. (1995) Circulation 91:28-36.

Bb110 00HAPY KEHO, YTO Y HHIUBHIYYMOB, NEPEIKUBIIHX OCTPBIH HH(PAPKT MHOKAPAA, B IJIa3ME COACPXKAT-
Cs IOBBIILICHHbIC YPOBHH AKTHBHPOBAHHOTO Ka/UTMKperHa U TpomOuHa. Hoffmeister H.M., et al. (1998) Circula-
tion 98:2527-33.

DX-88 CHW)KAET OTEK IOJIOBHOTO MO3ra, 00beM HH(APKTA M HEBPOJOTHYECKYIO HEJOCTATOYHOCTh B XKHU-
BOTHOI MOJEIM MIIEMH4ECKOTO HMHCYIbTa. Storini C. et al. (2006) J. Pharm. Exp. Ther. 318:849-854. Unru6bu-
Ttop Cl cHmwkaer pasmep HH(PAPKTA B MBIIIHHOW MOJACIH OKKIIFO3HH cpeaHei mo3rosoit aprepun (MCAO). De
Simoni M.G. et al. (2004) Am. J. Pathol. 164:1857-1863; u Akita N. et al. (2003) Neurosurgery 52:395-400).
Bb110 00HApYKEHO, YTO AaHTArOHUCTHI perienTopa B2 cHwkaroT 00beM HH(ApKTa, HAOYXaHHE TOJIOBHOTO MO3ra
U HAKOTIICHHE HEHTPO(HUIIOB, a TAKOKE SIBISFOTCS HEHPOIPOTEKTOPHBIMHU B KMBOTHOH Mozenu. Zausinger S. et al.
(2003) Acta Neurochir. Suppl. 86:205-7; Lumenta D.B. et al. (2006) Brain Res. 1069:227-34; Ding-Zhou L. et
al. (2003) Br. J. Pharmacol. 139:1539-47.

B oTHOIIEHUH KPOBOMOTEPH MPH CEpACHHO-TeroyHoM Iy HTupoBanud (CPB), 6pu10 00HApyXKEHO, 4TO CH-
CTeMa KAIUTMKPECHHA-KUHMHA (T.€. KOHTakT) akrusupyercs Bo Bpemsi CABG. Wachtfogel Y.T. (1989) Blood
73:468. AxkTuUBaUMA KOHTAKTHOH cuctembl BO BpeMs CPB mpHBOIMT K YBEIMUCHHIO YPOBHA OpaAMKUHHHA B
masme 10 20 pa3. Cugno M. et al. (2006) Chest 120:1776-82; u Campbell D.J. et al. (2001) Am. J. Physiol. Reg.
Integr. Comp. Physiol. 281:1059-70.

Taxoke 6b110 0OHAPYIKEHO, YTO HHTHOMTOPHI MJIA3MEHHOTO KamkpenHa P8720 u PKSI-527 cHmkaror omy-
XaHHUE CyCTaBa B KpbICHHBIX Mozeuix aprpura. De La Cadena R.A. et al. (1995) FASEB J. 9:446-52; Fujimori Y.
(1993) Agents Action 39:42-8. Taxoke ObUI0 OOHAPYKEHO, YTO BOCHAJICHHE B )KUBOTHBIX MOJEIISIX APTPUTA COMPO-
BOXKIACTCA aKTHBALMEH KOHTaKkTHOH cucteMsl. Blais C. Jr. et al. (1997) Arthritis Rheum. 40:1327-33.

Kpome Toro, Ob110 00HAPYKEHO, YTO HHTHOUTOP IMIA3MEHHOTO KautMkpenHa P8720 cHmpkaeT BocmajeHHE
B OCTPOH M XPOHMYECKOH MOJCTM BOCHAnuTeIbHOH OonesHu kuiueunuka (IBD) y kpsic. Stadnicki A. et al.
(1998) FASEB J. 12:325-33; Stadnicki A. et al. (1996) Dig. Dis. Sci. 41:912-20; u De La Cadena R.A. et al.
(1995) FASEB J. 9:446-52. KoHTakTHast CHCTEMA AKTHBHPYIOTCS BO BPEMS OCTPOTO M XPOHHUECKOTO BOCTAJIC-
Hus kumeyHuka. Sartor R.B. et al. (1996) Gastroenterology 110:1467-81. Beito 0OHApY>KEHO, YTO AHTATOHHCT
peuenrtopa B2, aHTHTENO K BHICOKOMOJIEKY JIPHOMY KHHUHOTCHY HITH CHIDKCHHE YPOBHECH KHHHHOTCHA BBI3BIBA-
€T YMCHBIICHHC KIMHHKOMATOJOTUH B >KMBOTHBIX Mmozemsax IBD. Ibid.; Arai Y. et al. (1999) Dig. Dis. Sci.
44:845-51; u Keith J.C. et al. (2005) Arthritis Res. Therapy 7: R769-76.

-19-



038492

bouto obHapyskeno, uro H-D-Pro-Phe-Arg-xnmopmerunkeron (CMK), uaruburop PK u FXII u ¢usuono-
ruuyeckuii HHruOuTop (Cl-HHrHOMTOP) CHIDKAET MPOHHIAEMOCTbh COCYAOB BO MHOTHMX OPraHaX H YMEHbBIIACT
OYaroBbIC MOpaKCHUS mpH aunonoaucaxapux (LPS)- umu OakrepHaabHO-HHIY HTUPOBAHHOM CEICHCE Y YKHBOT-
HeIx. Liu D. et al. (2005) Blood 105:2350-5; Persson K. et al. (2000) J. Exp. Med. 192:1415-24. V nauueHTOB C
CEMCHCOM, KOTOPBIX Jieunau uHruouropom Cl, Habmomamu knuHHYeckoe yayumenue. Zeerleder S. et al. (2003)
Clin. Diagnost. Lab. Immunol. 10:529-35; Caliezi C., et al. (2002) Crit. Care Med. 30:1722-8; u Marx G. et al.
(1999) Intensive Care Med. 25:1017-20. Bs1mo 0OHapy»keHO, YTO CENTHULEMHI UMEET OOJIee BBICOKYIO CTEICHb
KOHTaKTHOM akTuBauuu. Martinez-Brotons F. et al. (1987) Thromb. Haemost. 58:709-713; u Kalter E.S. et al.
(1985) J. Infect. Dis. 151:1019-27.

Taxoke 01710 0OHAPYKEHO, YTO YpoBHH mpe-PK y 11abeTUKOB BhILIE, 0COOCHHO Y THAOCTHKOB C mpotude-
PATUBHOH pEeTHHOMATHEH, U KOPPEIUPYIOT C ypoBHAMH (ppykrozamuna. Gao B.-B. et al. (2007) Nature Med.
13:181-8; u Kedzierska K. et al. (2005) Archives Med. Res. 36:539-43. Tawxke Ob110 00HApYx«EHO, uTO mpe-PK
HMMEET HAMBBICIICE COACPKAHUE Y MALMEHTOB C CEHCOMOTOpHOM Hepomaruer. Christie M. et al. (1984) Thromb.
Haemostas. (Stuttgart) 52:221-3. Yposau npe-PK moBbImeHs! y 7MA0CTHKOB U CBA3AHBI C MOBBIIICHHBIM KPOBSI-
HBIM JaBieHHEM. YpoBHH mpe-PK He3aBHCHMO KOPPEIHPYIOT CO CKOPOCTBIO IKCKPELHMH aIb0OYMHHA H ABJLTIOTCS
MOBBILICHHBIMU Y AHA0OCTHKOB C MAKPOATbOYMHHYpPHEH, YTO NMO3BOJUIET MPEANOJOKHUTh, uTo mpe-PK mosker
OBITh MapkepoM mporpeccupyromei Hedponaruu. Jaffa A.A. et al. (2003) Diabetes 52:1215-21. Bruio oOHapy-
JKEHO, YTO QHTArOHHUCTHI peuentopa Bl CHIDKAIOT yTeuKky mIa3Mel y KPBIC, KOTOPBIM BBOJMIH CTPENTO30TOLUH.
Lawson S.R. et al. (2005) Eur. J. Pharmacol. 514:69-78. AnraroHucTsl peuenropa Bl taxxe MOryT mpenorspa-
IIATh PA3BHTUE TUNCPIIIMKEMUH U MOYCHHON NUCQYHKIMHU Y MBIIICH, KOTOPBIM BBOJMIH CTPENTO30TOUUH. Zuc-
collo A. et al. (1996) Can. J. Physiol. Pharmacol. 74:586-9.

B HEKOTOPBIX aCmeKTax JAHHOTO U300PETCHHSA MPEIONEHO MPUMEHEHHE COCAMHCHHSA MO JAHHOMY H30-
OpETCHHIO HITH €r0 (PAPMALCBTHUCCKH MPUEMJICMOM COTH JUTS JICUCHHUS HIH MPE Iy MPSKACHHS 3200 ICBAHHS HITH
HATOJIOTMYECCKOTO COCTOSIHHUS, XapaKTEPU3YIOILETOCs HEXKENATEIbHOH AKTUBHOCTBIO MIA3MEHHOTO KAJTMKPCHHA.
B pesysipTaTe CHW)KCHHS aKTHMBHOCTH IUIA3MEHHOTO KAJTMKPEHHA Y CyOBEKTa 00CCIEUUBAKOT JCUCHHE 3a00.1e-
BAHUS MJIM NMATOJOTHYECKOTO COCTOSHMSA, XapPAaKTCPH3YIOIIErOCsS HEXKENATEIbHOH AKTUBHOCTBIO IUIA3MEHHOTO
KaJTHKPEHHA.

B maHHOM KOHTEKCTE "3a00JICBAHUE MM MATOJOTHUYCCKOE COCTOSIHHUC, XaPAKTEPU3YIOLICECA HEKEIATEIIb-
HOU AKTHBHOCTBIO IUIA3MCHHOTO KAJUTMKPEHHA" OTHOCHUTCS K JFOOOMY 3a00JICBAHHIO MJIH MATOJIOTHYCCKOMY CO-
CTOSIHUIO, B KOTOPOM JKEJIATCIbHO CHU3UTh AKTUBHOCTH IUIA3MCHHOI'O KAJJIMKPCHUHA. HanpuMep, MOJXKET OBITH
KCTATCIPHO CHU3UTh AKTUBHOCTD IIJIA3MCHHOTO KAJUTMKPEHUHA B YCJIOBHAX COCTOAHHUA THIICPKOATrY IALIUH. B ka-
YECTBC APYroro mpuMepa MOXKET OBITh KEJIATEJIbBHO CHU3HTh AKTHBHOCTD IIJIA3MEHHOTO KaJITMKPCHHA B YCJIOBH-
X MIICMHHU TKAHCH, KOTOPAs CBA3aHA C HAJTHYHCM WJIH 00pa30BaHHEM TPOMOA.

B HEKOTOpPBIX BapHAHTAX peaTH3aliy 3a00JICBAHHE HIIH MATOJOTHYECKOE COCTOSHHE, XapaKTEPH3YIOLIeeCs
HEXKEJIATCIIbHON aKTHBHOCTBIO IJIA3MECHHOTO KaJUTMKPCHHA, BbI6paH0 U3 TPYIIIBI, cocro;uuei[ U3 UHCYJIbTA, BOC-
naneHus, penepy3HOHHOTO MOBPEKICHHS, OCTPOro HH(PApKTa MUOKApAa, TpoMO03a IIyOOKHX BEH, COCTOSTHHSA
nociae (GUOPUHOMTHYECKOTO JICUCHHUS, CTCHOKAPAUH, OTEKA, CENCHCA, apTPUTA, KPOBOTCUCHHS, CAXaPHOTO IUa-
66Ta, PETHHONIATHH, nﬂa6emqec1<oﬁ ACTCHCPALIUH KCITOrO IATHA, BOSpaCTHOﬁ ACTCHCPALUH KEITOrO IATHA,
HEBPOIATHH, THIICPTCH3HH, MOBBIIICHHONH 3KCKPELUH a1b0y MHHA, MAKPOATbOY MHHYPHH H HE(PponaTHu

B HEKOTOpPBIX BapHAHTAX peaTH3aliy 3a00JICBAHHE HIIH MATOJOTHYECKOE COCTOSHHE, XapaKTePH3YIOLIeeCs
HEXKEJIATCJIbHOH AKTHBHOCTBIO IUIA3MEHHOTO KaJITUKPCHHA, BbI6paH0 U3 IPYNIIBL, cocro;uuei[ H3 BOCHAJIHUTCIb-
HOIt 00JIE3HHM KHIUCYHMKA, JHAOCTHUECKOH PETHHOMATHH, AHTHOHEBPOTHUYECKOTO OTEKA, HACIECACTBECHHOTO aH-
THOHEBPOTHYECKOIO OTCKA, AMAOCTHUECKOrO OTEKA JKEATOr0 MATHA, BO3PACTHOTO OTEKA JKEJNTOTO MATHA, OTEKA
FOJIOBHOI'O MO3Tra, MOTEPH KPOBH IPH CEPACHHO-ICTOUYHOM IIIYHTUPOBAHUU U MPOM()EPATUBHON PETHHOMATHH.

B HEKOTOpPBIX BapHAHTaX peaTH3aliy 3a00JICBAHHE HIIH MATOJOTHYECKOE COCTOSHHE, XapaKTEPH3YIOLIeeCs
HEXKEIATCIbHOH AaKTUBHOCTBIO IJIA3MEHHOTO KA/UTMKPEHHA, MMPEACTABIAECT COO0H AHTHOHE BDOTHUECKHI OTEK.

B HEKOTOpPBIX BapHAHTaX peaTH3aliy 3a00JICBAHHE HIIH MATOJOTHYECKOE COCTOSHHE, XapaKTePH3YIOLIeeCs
HEXKEIATCIbHOM AKTHBHOCTBIO IJIA3MEHHOTO KAJIMKPEHHA, MPEACTABIIET COOOH HAC/IEACTBCHHBIH AHTHOHEBPO-
Trueckuit orek (HAE).

B HEKOTOpPBIX BapHAHTAX peaTH3alHy 3a00JICBAHHE HIIH MATOJOTHYECKOE COCTOSHHE, XapaKTEPH3YIOLIeeCs
HEXKEIATCIbHOM AKTUBHOCTHIO MJIA3MEHHOTO KAUTHKPEHHA, MPEACTABIACT COO0H HHCYIbT

B HEKOTOpBIX BapHAHTAX peaH3aLMM 3a00JICBAHUEC WIH MATOJOTHYECKOE COCTOSHHUE, XapPAKTEPH3YHOLIeeCs
HEKEJIATEIbHOM AKTHBHOCTBEO MJIA3MEHHOTO KAJLTMKPEHHA, MPEACTABIET COO0H penep(hy3HOHHOE MOBPEKICHHE.

B HEKOTOpPBIX BapHAHTAX peaTH3alHy 3a00JICBAHHE HIIH MATOJOTHYECKOE COCTOSHHE, XapaKTePH3YIOLIeeCs
HEOXKEJIATEIbHOM AaKTUBHOCTHIO IJIA3MCHHOTO KAJUTMKPCHHA, MPEACTABILICT COOO0H OCTPHIi HH(APKT MHOKAPAA.

B HEKOTOPBIX BapHAHTAX peaTH3aliy 3a00JICBAHHE HIIH MATOJOTHYECKOE COCTOSHHE, XapaKTePH3YIOLIeeCs
HEXKEIATCIbHOH AKTHBHOCTBIO IJIA3MEHHOTO KAJUTMKPEHHA, MMPEACTABIAECT COO0H KPOBOM3IHAHHUE.

B HEKOTOPBIX BapHAHTaX peaTH3aliy 3a00JICBAHHE HIIH MATOJOTHYECKOE COCTOSHHE, XapaKTEPH3YIOLIeeCs
HEXKEIATCIbHOM AKTHBHOCTBIO MIA3MEHHOTO KA/UTHKPEHHA, NPEACTABIIET COOOH NOTEPI0 KPOBH MPH CEPACHHO-
JIETOYHOM LIy HTHPOBAHHH.

B HEKOTOpPBIX BapHAHTAX peaTH3alHy 3a00JICBAHHE HIIH MATOJOTHYECKOE COCTOSHHE, XapaKTePH3YIOLIeeCs
HEXKEJIATCIbHOH AKTHBHOCTBIO MIIA3MEHHOTO KAJIMKPEHHA, BBIOPAHO M3 IPYMIIBI, COCTOAIICH U3 PETHHOMATHH,
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JUHA0ETHYECKOH PETHHONIATHH, THAOETHUECKOTO OTEKA JKEITOrO IITHA, AHAOCTHUECKOH JETCHEPALIHU HKEITOro
IAATHA, BO3PACTHOTO OTEKA JKEJATOTO IATHA, BO3PACTHOM JET€HEPALMHU KEITOTO MATHA M MpoymM(epaTHBHON pe-
THHOMATHUH.

JlexapcTBeHHbIE (POPMBI, CTOCOOBI BBEACHUS U IO3BI.

CocIMHEHHSA O JTAHHOMY H300PETCHHIO MOTYT OBITh COCTABJICHBI B BUAC (DAPMALEBTHUCCKUX KOMITO3UIIHI
U BBCACHBI MIICKOIHTAIOILEMY-PCUMITUEHTY, TAKOMY KAK MALMCHT, SBJLTOIIMHCA 4YETOBEKOM, B PAa3IHYHBIX
(opMax, aTANTUPOBAHHBIX OIS BBIOPAHHOTO CIOCO0A BBCACHHS, HAMPHUMEDP MEPOPATBHO HIH MAPCHTEPATBHO,
BHY TPHBCHHBIM, HHTPANICPHTOHCAIBHBIM, BHY TPUMBIIIICUHBIM, MECTHBIM HITH IOJKOKHBIM CITOCOO0M. JIOMOHH-
TEJIbHBIE CIIOCOOBI BBEACHHUS TAKOKE ITPEYCMOTPEHBI HACTOSAIIUM H300PETCHHEM.

Tak, coeAMHEHHUS IO JAHHOMY H300PETEHUIO MOTYT OBITh BBECACHBI CHCTEMHO, HANPUMEP NEPOPANBHO, B
KOMOHMHAIMU C ()ApMALEBTHYCCKH NMPUEMIICMOH CpPelOH, TAKOH KaK MHEPTHBIH PAa30aBHTEIb HIM YCBOSCMBIH
CbheAOOHBIH HOCHTENb. OHH MOTYT OBITh BKIFOUCHBI B TBEPAYIO MM MATKYIO YKCIATHHOBYIO KAICYIy, MOTYT
OBITH CIIPECCOBAHBI B TAOJIECTKU HIIH MOTYT ObITh BBEJCHBI HEMOCPEACTBEHHO B MHUILY NMAanUeHTa. /11 nepopais-
HOTO TEPaNEeBTHYECKOTO BBEJCHUS AKTHBHOE COCTHHEHHE MOXKET OBITh CMEIIAHO C OJHUM HIIM 00JIee BCIIOMOTa-
TEJIBHBIMH BEIIECTBAMU H HCIOJB30BAHO B ()OpME TAOIETOK A MPOTJIaThIBAHMSA, OYKKAJIbHBIX TAONETOK, mac-
THJIOK, KaICYJ, 3TMKCHPOB, CYCIEH3UH, CHPOIIOB, 00J1AaTOK M T.II. YKa3aHHbIC KOMIIO3HLIMH H IPENAPAThl T0JDK-
HbI coaeprkath mo MeHbiuei mepe 0,1% akTuBHOro coenuHeHus. KOHEUHO, MPOLEHTHOE COACP’KAHUE B KOMIIO-
3ULMAX U TPENAPATaxX MOXKET BAPbUPOBATHCSA H OOBIYHO MOJXKET COCTABIATH OT MPHMEPHO 2% a0 nmpumepHO 60%
M0 Macce NAHHOH €TMHUYHOW JeKapCTBEHHOH (hopmbl. KOTHUECTBO aKTHBHOTO COEMHEHHUS B YKA3aHHBIX Tepa-
MEBTHUYECKH IMPUIOJHBIX KOMIO3UIMAX SBIACTCS TAKUM, YTO B PE3yJITATE MOJYHArOT 3(P(PEKTHBHBIA yPOBEHD
JIO3BL.

TaOneTky, MaCTHIIKH, MHIFOIH, KAICYJIbI U T.II. MOTYT COAEPKATh TAKXKE CIEYIOLHE pa30aBUTEIH H HOCH-
TEJU: CBA3YIOLIME BEHICCTBA, TAKUE KAK TPATAKAHTOBAsA KaMelb, 'YMMHAPAOUK, KyKYpPY3HBIH KpaxMam WU XKe-
JIATHH, BCIIOMOTATCJIbHBIC BEHICCTBA, TAaKHe Kak (oc(ar IUKAIBLUA, PA3PBIXIHTEIb, TAKOH KAaK KyKYpPYy3HBIH
KpaxmMaJi, KapTo(enpHbli KpaxMmal, aJbrHHOBAs KHMCJIOTA W T.I., CMA3bIBAKOINEE BEIIECTBO, TAKOE KAK CTEapar
MAarHus, ¥ MOJCIACTHTEIb, TAKOW KaK caxapo3a, (ppykTo3a, JJAKTO3a MJIM ACMAPTAM, MJIM apOMAaTH3aToOp, TaKOH
KaK MepeyHast MATa, MacJi0 BUHTEPIeHa WM BHINHEBBIH apoMaTu3aTop. Eciu enuHmyHas nekapcrBeHHas popma
MPEICTABIICT COOOH KAmnCyJy, OHa MOJKCT COACP)KaTh, MOMHMO MATEpPHAJIOB IECPECUYHMCICHHBIX BBIIIC THIIOB,
KUAKHHA HOCHUTENb, TAKOH KAK PACTHTEIBPHOE MACNO MJIM IMOJUITHICHIJIMKOIb. Pa3nuyHble APyTHE MATECpPHAJIBI
MOTYT MPHCYTCTBOBATh B KAYECTBE MOKPHITUH WIH Ay MOIU(pHUKALuu Gu3myeckod (OopMbl € TMHUYHOHN JIeKap-
cTBeHHOH (hopmbl. Hanmpumep, TaOIeTKH, MUIFOIH HIH KANCyJbl MOTYT OBITh NOKPBITHI JKSJIATHHOM, BOCKOM,
IIENIJTAKOM MM caxapoM H T.I. CHPON WJIM 3JHKCHP MOJYKET COACP)KaTh aKTHBHOC COCAMHCHHE, CaXapo3y HIIH
(pyKTO3y B KA4ECTBE MOJCIACTUTEISA, METUII- H MPONMHUINAPAOCHBI B KAYECTBE KOHCEPBAHTOB, KPACUTEIb H apo-
MATH3aTOp, TAKOH KaK BUIIHEBBIA MM aneIbCUHOBBIM apoMmatu3zaTop. KoHeuHo, 000 MaTepua, HCMOIb3ye-
MBI TIPH MOJIYyYCHHUHU OO0 €IHHUYHOW JEKApPCTBCHHOH (JOPMBI, TOJDKEH OBITh (hapMALEBTHUCCKH ITPHEMIIE-
MBIM H, 110 CYLIECTBY, HCTOKCHUYHBIM B HCIIOJb3YEMbIX KOTHUECTBAX. KpoMe TOro, akTHBHOE COCAMHEHUE MOXKET
OBITh BBEICHO B MPEMAPATHI H YCTPOHUCTBA C YCTOWYHUBBIM BHICBOOOKICHHEM.

AKTHBHOE COEIMHCHHE TAKKEC MOXKET OBITh BBEJCHO BHYTPHUBCHHO HJIM MHTPANICPUTOHEATIBHO MOCPEICT-
BOM MH()Y3UHM MM HHBEKUUH. PACTBOPHI AKTUBHOTO COCIMHEHHS HIIM €TO COJICH MOTYT OBITh IOJYYCHBI B BOJC
WiH (U3HOJOIHYECKU MPHUEMIIEMOM BOJHOM PACTBOPE, HEOOA3aTEIbHO CMEIIAHHOM C HETOKCHYHBIM MOBEPXHO-
CTHO-aKTHBHBIM BEILECTBOM. /IUCTIEPCHH TAKXKE MOTYT ObITh MOJIYyUYCHBI B TIMLUEPHHE, XKUAKHX MOTUITUICHIIU-
KOJIIX, TPHALIETHHE H UX CMECSX, a TAKXKE B MACax. B OObMMHBIX YCIOBHAX XPAHCHHA U MMPUMEHEHHS YKA3aHHbIC
MPENapaThl COACPKAT KOHCEPBAHT /IS MPESAOTBPALLCHUS POCTa MHKPOOPTaHH3MOB.

®apManEeBTHUCCKHE JTEKAPCTBEHHBIE ()OPMBI, MOAXOMAIIME U1 MHBECKLUHH HIIM HH(Y3HH, MOTYT colep-
MKATh CTCPHJIbHBIC BOJHBIC PACTBOPBI HIIH JUCTICPCHH, HIH CTEPUIIbHBIC MOPOIUKH, COACPKAIIME AKTHBHBIA HH-
IPEIHEHT, KOTOPBIE MOJYYEHBI C BO3MOXKHOCTBEO HE3aMEIUTEIBHOTO MPHIOTOBICHUS CTEPHIbHBIX PACTBOPOB
WIH JUCTIEPCHH U1 MHBEKUHHA MM HH(Y3uH, He0OS3aTeIbHO HHKAIICY TMPOBAHHBIE B JTMIIOCOMBI. Bo Beex ciy-
YasX rOTOBas JIEKAPCTBEHHAs (OpMa JODKHA OBITh CTEPHIBHOM, )KUIKOH H CTAOUIIBHOH B YCIOBHAX IPOU3BOA-
CTBA U XpaHeHUs. JKHIKHI HOCHTETb UM CPEAa MOXKET OBITh PACTBOPUTCICM HJIH JKHIKOW JHCHCPCHOHHOM
Cpeaoii, coaeprkalel, HampuMep, BOXY, 3TAHOJ, MHOTOATOMHBIA CIIUPT (HANPHMED, TTTHLEPHH, MPONUICHIIH-
KOJIb, YKHIKHUE TTOJUITHICHIJIUKOIH U T.II.), PACTHTEJIBHBIC MACIA, HETOKCHYHBIC CJIOKHbIE 3(DUPBI TIHICPHHA H
UX MOJAXOMIINHE CMeCH. HeoOX0MMMY0 TEKY4ECTh MOXKHO HMOAJCP)KUBATH, HAIIPHMED, NMOCPEACTBOM 00pa3oBa-
HHUS JIMIIOCOM, IMyTEM COXPAHEHHUS HEOOXOAMMOTO pa3dMepa YacTHI[ B CJIy4ae IUCTIEPCUH HIIH MOCPEACTBOM HC-
HOJIb30BAHUA MOBEPXHOCTHO-AKTHBHBIX BELICCTB. 3APAKEHHE MHUKPOOPTAHH3MAMH MOXXHO IPEIOTBPATUTH I1O-
CPEACTBOM J00ABJICHUS PA3IMYHBIX AHTHOAKTEPHATBHBIX H IIPOTHBOTPUOKOBBIX ar€HTOB, HANPHMED NMapaOcHOB,
xj0pOyTaHoma, ()eHOMa, COPOMHOBOM KHUCIOTHI, THMEPOCANAa M T.I. BO MHOrMX COy4asX MPeAMOYTHTEIBHO
BKJIFOUATh ArCHTHI H30TOHUYHOCTH, HAMPUMEP caxapa, Oydepsl wm Xaopua HATpus. [IpoTOHrHPOBAHHOE MO-
ITIOIIEHUE HHBELMPYEMBIX KOMIIO3HIMHA MOKET OBITh OCYIIECTBICHO MOCPEACTBOM HCIIOJIB30BAHHSA B KOMIIO3H-
IMSX ATCHTOB, 3aMEBTFOLINX A0COPOLUI0, HAMPUMEDP, MOHOCTEAPATA ATFOMUHHUS H XKCIIATHHA.

CrepHuIbHBIC PACTBOPBI JUI1 HHBEKIMH MOJYYar0T BBEICHHEM aKTHBHOTO COCIMHCHHUI B HEOOXOJHMMOM KO-
JMYECTBE B MOAXOJALIMH PACTBOPUTEIb C PA3IMYHBIMU APYTUMH HHIPEIUCHTAMH, MEPEUHCICHHBIMHU BbILIE, IO
HEOOXOIUMOCTH, C MOCICAYIOIEH CTepuan3anuei (puiabTpoBaHueM. B ciyyae cTEpUIBHBIX MOPOLIKOB I MO-
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JyYCHHUs CTEPUIIbHBIX PACTBOPOB U1 HHBEKLMH CIIOCOOBI MOJIyUEHHS MOTYT BKJIIOYATh BAKYYMHYHO CYIIKY U CyII-
Ky 3aMOpPA)XMBAHHEM, B PE3yJbTATE KOTOPBIX MOJYYAIOT MOPOIIOK AKTHBHOTO MHIPEIHCHTA M JOTOTHHTEIbHBIN
TpeOyeMBbIH HHIPEAUCHT, CONCPIKAIIHMICS B IPEIBAPHTEILHO CTEPHIIBHO OT(PUIBTPOBAHHBIX PACTBOPAX.

Jl11 MECTHOrO HMPHUMCHEHHUS COCIUHCHHS MO JAAHHOMY H300pPETCHHIO MOTYT OBITh HAHECEHBI B YMCTOMH
(dopme, T.€. €CTM OHU ABJOTCA XKUAKUMHU. OZHAKO OOBIMHO HEOOXOIMMO HAHOCHTh UX HA KOXKY B BHIE KOMIIO-
3MIMHA MM MPENapaToB B KOMOMHALMH C JEPMATOIOTMYECKH MPUEMIEMBIM HOCHTENIEM, KOTOPBIH MOXET OBITH
TBEPABIM MM SKHUIKUM.

[Toaxoasmue TBEpAbIC HOCHUTEIM BKIIOYAOT TOHKOW3MEIBUCHHBIC TBEPIBIC BEIIECCTBA, TAKHE KAK TAIbK,
IJIMHA, MUKPOKPUCTATMYECKAsA LEJLUTF0NI03a, UOKCHA KPEMHHA, OKCHJ AMOMHHUA H T.1. [Toaxoasiue >kuakue
HOCHMTEJIM BKIIOYAIOT BOAY, CIIUPTHI MM TJIMKOIH, MM CMECH BOABI-CIIMPTA/TIIHKONCH, B KOTOPBIX COCTUHCHUA
M0 JAHHOMY H300pPETCHHIO MOTYT OBITh PACTBOPEHBI MM AUCIICPTUPOBAHBI B 3(ECKTUBHOH KOHLCHTPALMH, HE-
003aTEIbHO MPU MOMOIIM HETOKCHYHBIX IOBEPXHOCTHO-AKTHBHBIX BEHICCTB. JUII ONTHMHU3ALMH CBOMCTB 171
JAHHOTO TMPUMEHEHHS MOTYT OBITh JOOABIICHBI TIOBAHTHI, TAKHE KAK APOMATH3ATOPbI U TOTIOJHUTEIbHbIC IPO-
THBOMHKPOOHbIC arcHThl. [10JIydEeHHBIE >KUAKUE KOMIO3HIMH MOTYT OBITh HAHECEHBI U3 T'MIPOCKONMHYECKHX
MPOKJIAJO0K, HCTIOJIB3YEMBIX U MMPOMUTKH OAHAAKEH U APYTUX MOBS30K, MM Pa3OPBI3raHbl HA MOBPEKICHHYIO
0071aCTh MPH NMOMOIIM PACTIBUTHTE HACOCHOTO MJIM a3PO30IbHOTO THIA.

BMecTte ¢ KUAKHMH HOCHUTEIAIMH TAKXKE MOTYT ObITh HCIIOJIb30BAHBI 3aryCTUTCIM, TAKUE KAK CHHTETHYC-
CKHE TTOJHMEPBI, XKUPHbIC KUCIOTHI, COTH U CIIOMKHbIC IQHPBI )KUPHBIX KHCJIOT, KUPHBIC CITUPTHI, MOAU(HUILIMPO-
BAHHAA LIEJUTF0JI03a WM MOIU(DHIUPOBAHHBIE MUHEPAIbHBIC MATEPHAIIBI, IS MOJY4YECHHS PA3Ma3bIBACMBIX MACT,
reJieH, Ma3eH, MblIa U T.IL., JJI1 HAHECEHHS HEMOCPEACTBEHHO HAa KOXKY HMOTPEOUTEIA.

[Tpumeps! MOAXOAALIMX AEPMATOJOIHYCCKUX KOMIIOZHIMH, KOTOPhIE MOTYT OBITh HCIOJIB30BAHBI I 1OC-
TaBKY COCIUHCHUH 10 JAHHOMY H300pPETCHHIO HA KOXKY, M3BECTHBI B JAHHOH OOIACTH TEXHUKH, HAIPUMED, CM.
Jacquet et al. (mareHt CIIA Ne 4608392; BKIFOUCHHBIH B JAHHBIH JOKYMCHT MOCPEACTBOM CChLTkM), Geria (ma-
TeHT CLIIA Ne 4992478; BKIIOYCHHBINA B JAHHBIA JOKYMEHT MOCPEACTBOM CChUIKH), Smith et al. (marent CLLIA
Ne 4559157, BkIIFOUCHHBIH B JAHHBIH JOKYMEHT HOCPEACTBOM CChLIKM) H Wortzman (mateHt CLITA Ne 4820508;
BKJIFOUCHHBIN B JAHHBIH JOKYMEHT NOCPEACTBOM CCBLIKH).

[Toaxoasmue 10361 COCAMHEHUH 0 JAHHOMY H300PETEHMIO MOTYT OBbITh ONPEJCJICHBI, 0 MEHBIICH Mepe
NMCPBOHAYABPHO, CPABHCHHUEM HX in Vitro aKTHBHOCTH H in ViVO aKTUBHOCTH B JKHBOTHBIX MOJCTIX. B maHHOM
00J1aCTH TEXHHKH H3BECTHBI CIIOCOOBI IKCTPANMOIAUMU 3PHEKTHBHBIX J03 A1 MBINICH M JPYTUX KUBOTHBIX K
JI03aM Ui 4enoBeka, HampuMmep, cM. mareHT CLITA No 4938949 (BkmOueHHbIA B JAHHBIH JOKYMEHT IOCPEICT-
BOM CCBUIKH).

KomriecTBO coeIMHEHHS WM €r0 AKTUBHOW COJIM, HEOOXOAMMOE /11 MPUMCHEHUS NPH JICUCHHH, BapbU-
pyeTcs He TOJIBKO B 3aBHCHMOCTH OT KOHKPETHOTO BBHIODAHHOTO COCAMHEHHMS HIIH €r0 COJIM, HO H OT crocoda
BBCJICHMS, IIPHPOAbI NATOJOTHYECKOTO COCTOSIHUA, TMO/JIEKALIETO JICUCHHUIO, H BO3PACTAa M COCTOSTHUS MALIUCHTA,
U B KOHEYHOM MTOTE OCTAETCS HA YCMOTPEHHE JICHAILETO BPaya WM KIHHUIMCTA.

OxHako B IIEJI0M NMOAXOAINAS 1032 COCTABIET OT 0k01o0 0,5 10 okomo 100 Mr/kr Macchl Teaa peLHITHEHTA
B CYTKH, HAIPUMEP OT OKOJO 3 10 O0k0i0 90 MI/KI Macchl Tela B CYTKH, OT OKOJIO 6 10 OKOJIO 75 MI/KT Macchl
TENa B CYyTKH, OT 0koJIo 10 10 0k070 60 MI/Kr Macchl Tea B CYTKH HJIM OT O0K0J0 15 10 okoso 50 Mr/kr Maccsl
TENa B CYTKH.

CoeauHeHH O JAHHOMY M300PETEHHUIO MOTYT OBITH 11 YAOOCTBA COCTABIICHBI B BUJE CAHHUYHOH JICKap-
CTBCHHOM (hOpPMBI;, HAaMpUMep, coaepxareii ot 5 1o 1000 mr, ot 10 mo 750 mr umu ot 50 10 500 Mr akTHBHOTO
HHIPEIMCHTA HA OJHY JICKAPCTBEHHYIO (opMy. B 0qHOM BapHaHTe peanm3alu JAHHOTO H300PETEHHUS MpeaJio-
JKCHA KOMIIO3HIMSA, COACPKAIIASA COCTHHEHHE MO JAHHOMY H300PETEHHUIO, COCTABJICHHOE B BHIC TAKOH CAHHUY-
HOU JeKkapcTBeHHOM (Popmbl. TpeOyemas n03a MOMKET OBITH A yI0OCTBA MPEACTABJICHA B BHAC OJHOW JO3BI
WM APOOHBIX 103, BBOXUMBIX C COOTBETCTBYIOLIMMH HHTEPBAJIaMH, HAPUMED, B BUJC ABYX, TPEX, YETHIPEX HIIH
6omee cy6mo3 B cytku. Cama Cy6mo3a MOXKET OBITh JOMOJTHUTCIBHO PA3ACICHA, HAMPUMEP, HA HECKOJIBKO OT-
JICTbHBIX BBEACHUH C MPHOIU3UTEIbHBIMH IIPOMEXKY TKAMH.

CoeauHeHHs MO JAHHOMY H300PETEHMIO TAKOKE MOTYT OBITh BBEICHBI B KOMOHHAIIMM C APYTHMHU TEPAICB-
THYECKHMHU ar€HTAMHM, HANPUMEP IPYTHMH areHTaMM, KOTOPBIE MOIXOMAT U JICUCHHS WM HpeXyNpeKIcHUI
HIIEMHUH, KPOBOIOTEPH MU penep(y3HOHHOTO MOBPEKICHHA.

Jlpyrue cucteMbl TOCTABKH MOTYT BKIFOUaTh CHCTEMBI JOCTABKH C BBICBOOOXKICHHEM IO BPEMEHH, C OT-
CPOUYCHHBIM BBICBOOOXKICHHEM MJIM C YCTOHUHBBIM BBICBOOOKICHHEM, XOPOIIO M3BECTHBIE B JAHHOH 00IacTH
TEXHHKH. Takue CHCTEMBI MOTYT H30€raTh MHOTOKPATHBIX BBEICHUH AKTUBHOTO COCHHEHMUS, MOBBIIIASA y100CT-
BO U1 CyOBbekTa U Bpaya. CHCTEMBI TOCTABKH MHOTHX THIIOB BBICBOOOXKACHHUA JOCTYITHBI U M3BECTHBI CIICIMA-
JMCTaM B JAHHOH 00IaCTH TEXHHKH. MOXKET OBITh JKeaTEIbHBIM MPUMEHEHHE HMIUIAHTATA C AOJTOBPEMECHHBIM
YCTOWYHMBBIM BBICBOOOXKIEHHEM. J[OJTOBPEMEHHOE BBHICBOOOJKICHHE B TAHHOM KOHTEKCTE O3HAYAET, YTO CHCTE-
Ma JOCTABKM HIIH UMILUIAHTAT BBIMOJHEH C BO3MOKHOCTBIO M NMPEAHA3HAYCHBI I JOCTABKH TEPANCBTHUCCKUX
KOHLICHTPALUH AKTUBHOTO HHIPEAUEHTA B TEUCHUE MO MEHbIICH Mepe 30 AHEH U MPEANOYTUTENBHO 60 THEH.

B HExOTOPBIX BAPHAHTAX PEANU3ALMHU COCTUHECHHE MO JAHHOMY H300PETCHHIO COCTABJICHO B KOMITO3HLIHIO
JUI1 BHYTPHIJIA3HOTO BBCICHUS, HAIPUMEP HEMOCPEACTBEHHOW HHBEKIMH MM BCTABKHU BO BHYTPHIJIA3HOE ME-
JULIUHCKOE YCTPOHCTBO HIIH B COUYCTAHHU C HHM.

CoeauHeHHs 0 JAHHOMY H300pPETCHHIO MOTYT OBITh COCTABJICHBI B KOMIO3HIIMIO AJISI OCAKIACHHSA B METH-
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IMHCKOM YCTPOWCTBE, KOTOPOE MOXET BKJIFOYATh JHOOOE YCTPOWCTBO M3 PA3NUYHBIX TPATUIHOHHBIX IpadTos,
CTCHTOB, BKJIFOYAsA CTCHTHI-TPA(THI, KATCTEPOB, OANIOHOB, CETOK HIIM APYTHX YCTPOHCTB, KOTOPHIC MOTYT OBITH
HCNOJTb30BaHBI HITH MEPMAHCHTHO UMILIAHTHPOBAHBI B MOJOCTh OPraHu3Ma. B KauecTBe KOHKPETHOTO MpUMEPA
JKEJIATEIbHO UMETh YCTPOHCTBA U CHOCOOBI, KOTOPhIC MOTYT 00ECIICYHBATh JOCTABKY COCIHHEHHH MO JAHHOMY
U300PETCHUIO B Ty 00JACTh OPraHU3Ma, KOTOpas ObLja MOABCPTHY TA HHBA3HBHOMY BMEIIATCILCTRY.

B HIUOCTPaTHBHOM BAPHAHTE PEATM3ALUH COCAUHCHHE IO JAHHOMY H300PETCHHIO MOXET OBITh OCaXKAe-
HO B MCIMLIMHCKOM YCTPOHCTBE, TAKOM KaK CTCHT, U JOCTABJCHO B 30HY JICUCHHUS I JICUCHHUS YaCTH Tela.

CTeHTBI HCIOIB3YIOT B KAYECTBE CPEJACTB JOCTABKHU TEPANICBTHUECKHX areHTOB (T.€. JeKapcTB). BHyTpHCO-
CYIUCTBIC CTCHTHI OOBIMHO MEPMAHCHTHO UMILIAHTHPYIOT B KOPOHAPHBIC WM nmepuepuyeckue cocyanl. KoHcT-
PYKUHU CTCHTOB BKIIIO4AKOT omucaHHbie B mateHte CLIA Ne 4733655 (Palmaz), B marente CIITA Ne 4800882
(Gianturco) umm B matenre CIIA Ne 4886062 (Wiktor). Takue KOHCTPYKIHH BKJFOYAKOT METAIHYECKHE H TO-
JTHMEPHBIE CTEHTHI, A TAKKE CAMOPACIUHPSIOIIHECS M PACIIHPSIOLIHECS C MOMOMIBIO 0anIoHa cTeHThL. CTEHTHI
TaKKE MOTYT OBITh HCHOJIb30BAHBI JJIs1 JOCTABKH JIEKAPCTBA B MECTE KOHTAKTA C COCYIHCTOH CEThIO, KaK OINMCA-
HO B mateHTe CIITA No 5102417 (Palmaz), B matenre CIIIA No 5419760 (Narciso Jr.), B matrente CIIIA No
5429634 (Narciso Jr.) ¥ B MEe:KAyHAPOAHBIX 3asBKax Ha mateHT Ne WO 91/12779 (Medtronic, Inc.) u WO
90/13332 (Cedars-Sanai Medical Center), Hammpumep.

TepMuH "0CaKICHHBIH" 03HAYACT, YTO COCAUHCHHE HAHCCEHO B BHUAC MOKPBITHA, AACOPOMPOBAHO, MOME-
HICHO MM HHBIM 00pa30M BBEJACHO B YCTPOMCTBO CMOCOOAMH, U3BSCTHBHIMH B JAHHOW 001acTu TexHuKkU. Ha-
HMPHMED, COETUHEHHE MOXKET OBITh 3aJMTO H MOJKET BBICBOOOKAATHCS M3 MOJIUMEPHBIX MATEPHAJIOB ("'MaTpHUHO-
ro THNA") MITH MOXET OBITh OKPY’KEHO H MOXET BHICBOO0XKIATHCA M3 MOJTMMEPHBIX MAaTepUAIOB ("'pe3epByapHO-
ro TMNa"), KOTOPBIMU MOKPBITO MM 3aMOJHCHO MEIHIMHCKOE YCTPOHCTBO. B mocneaHemM mpuMepe coeTuHCHUE
MOJKET OBITh 3AKTFOUCHO B MOJHUMCPHBIC MATCPHAIBI HIH CBA3AHO C MOJMMCPHBIMH MATCPHANAMHU C MOMOIIBIO
OXHOHU WM 00Jee TEXHOJIOTHH MOJTyYCHUS TAKUX MAaTEPHAJIOB, H3BECTHBIX B JAHHOH 00nacTu TexHHKH. B apy-
THX JCKAPCTBCHHBIX (POPMAX COCAMHCHHE MOXKET OBITh CBS3aHO C MOBCPXHOCTHIO MEIUIMHCKOTO YCTpPOMCTBA
0e3 HCOOXOAMMOCTH MPUMCHCHHUS MOKPBITHS, HAMPHUMEP C MOMOINBI) PACIUCIUIEMBIX CBA3CH, H MOXKET BBICBO-
00’KIaThCA C TCUCHUEM BPEMCHHU MM MOXKET OBITh YAAICHO MO ACHCTBHEM AKTHBHBIX MEXAHHYCCKHUX WM XH-
MHUYCCKUX MPOLECCOB. B APyrux nekapcTBEHHBIX (POPMAxX COCTUHCHUE MOXKET OBITH B ICPMAHCHTHO UMMOOMTH-
30BaHHOH (popMe, KOTOpast 00CCMCUUBACT JAHHOEC COCTUHCHUE B MECTC UMILIAHTALIUU

B HEKOTOPHIX BAPHAHTAX PCATU3ALMH COCTUHCHUE MOXKET OBITH BBEACHO B MOJMMCPHBIC KOMIIO3HIMU B
npouecce 00pa3oBaHHsA OHOCOBMECTHMBIX MOKPBITHH U1 MEAHLIMHCKUX YCTPOHUCTB, TAKMX KaK CTEHTHI. [TOKpHI-
THS, TIOTYUYCHHBIC U3 TAKUX KOMIOHCHTOB, OOBIMHO ABSAKOTCA OJHOPOIHBIMH M HOAXOIAT /I MOKPBITHSI MHOTHX
YCTPOICTB, MPEIHAZHAUCHHBIX A1 HMILTAHTALIHH.

[Moymmep MOKET OBITh OHOCTAOMIIBHBIM HIH OHOA0COPOUPYECMBIM HOIUMEPOM B 3aBUCHMOCTH OT Tpeldye-
MOH CKOPOCTH BBICBOOOXKACHHUS HIH OT TpeOyeMO# CTENEHH CTAOMIBHOCTH MOJHMEPA, HO IJI1 JAHHOTO BAPHAH-
Ta peanM3alH 3a4acTyI MPeINOYTHTEICH 0HOAOCOpOUPYEMBbIH NMOJHMED, MOCKOJBKY B OTIHYHE OT OHMOCTa-
OHIBHOTO MOJHMEPA OH HE MOXKET JOJITO COXPAHATHCS MOCIE HMIUIAHTAIUHU, BBI3BIBAS HEXKEIATEIbHYIO, XPOHH-
YECKYyH0 JIOKAJBHYI0 peakuio. bruoabcopOupyempie moaumMepsl, KOTOPbIE MOTYT OBITh HCIOJIb30BAHBI, BKIIFOYA-
FOT, HO HC OTPAHHYMBAIOTCSA MMH, NMOJH(L-MOIOUYHYHO KHCIOTY), NOJHKAMPOJIAKTOH, moauriaukoaug (PGA), mo-
mu(1akTua-co-riukomma) (PLLA/PGA), momu(ruapokCHOyTHPAT), MOTH(THIPOKCUOYTHPAT-CO-BAJICPAT), MOJTIH-
JTMOKCAHOH, CIIOXHBIH NMOTHOPTOI(UP, MOTHAHTUAPHJ, MONHU(TIHUKOICBYIO KUCIOTY), MOdM (D-MOJIOYHYIO KH-
cn0ty), moau(L-MOMOUHY0 KHCIOTY), momu(a, L-momouHyr kuciory), momu(a, L-makrux) (PLA), momu(L-
naktua) (PLLA), momu(TaukoJIeBYI0 KHCIOTY-CO-TpuMeTUICHKApOoHaT) (PGA/PTMC), HOAM3THICHOKCHA
(PEO), nomuguokcaHoH (PDS), cnoxubiii nomudocdoapup, cnoxueii momudpocho3apup-yperan, mo-
JH(AMHUHOKHCIIOTHI), LMKPOAKPUIATHI, MOJU(TPUMETUICHKAPOOHAT), MOTH(MMHHOKAPOOHAT), COMOM(IPOCTHIC
a¢upsi-cnoxkusie 3upsr) (Hampumep, PEO/PLA), nonuankuneHokcanarsl, noau(ocdaseHbl 4 OHOMOJCKY JIBL,
Takue Kak (uOpuH, (PUOPHHOTEH, LEIUI0I03a, KpPaxMal, KOJUIAareH M IHaJypOHOBAas KHCIOTA, MOJH-3TCHUIIOH-
KaIpOJAKTOH, MOJUIMAPOKCUMACIIHYIO KHUCJIOTY, CJIOKHBIE IOJHOPTOI(MHPHI, MONHALCTATH, NOTHAHTHIPOIIH-
PaHbI, MOTHIUAHOAKPUJIATHI, CIIMTHIC HIH AM(PUIATHYCCKUE OJOK-COMOIUMEPBI THIPOTCICH U APYTHE MOIXO0-
e 0uoabCcopOUPyEMBIC MOTUMEPBI, U3BECTHBIC B JAHHOH 00macTu TexHuku. KpoMe Toro, MOryt ObITh HC-
HOJIb30BAHBl OHOCTAOUJIBHBIE MOJTUMEPBI C OTHOCHTEJIBHO HH3KOH XPOHHUYECKOH peakuueil TKaHEeH, Takue Kak
NOJIHY PETAHBI, CHITHKOHBI H CJIOXKHBIC MOJU3(UPHI, H MOTYT OBITH HCHO/Ib30BAHBI TAKXKE APYTUE MOJTHMEPEHI, €C-
JIH OHH MOTYT PACTBOPATHCA M OTBEPKIATHCS HJIM MOJTMMEPH30BATHCSI HA MEIUIHHCKOM YCTPOHCTBE, TAKHE KaK
NOTHOJIC()UHBI, OTHU300YTHIICH H COTOIMMEPHI 3TUJICHA-0L-0JIC()HHA; AKPHIIOBBIC MOIHMEPHI U COMOJIHUMEPHI,
BUHUJITAJIOTCHUIHBIC TTOJIUMEPHI H COTIOTMMEPBI, TAKUC KAK IMOTUBHHHIXJIOPH, HOTHBHHUIIHPPOIUIOH, IIOTH-
BUHUJIOBBIC MPOCTHIC 3(UPBI, TAKHE KAK MOJTHMBUHUIMCTHIIOBBIH 3()Hp; MO TMBUHUIUACHTAJIOTCHUIBI, TAKUE KAK
NOJTMBHHUTHACH()TOPUA M MMOTMBUHHIMACHXIOPU, MOJTHAKPHIOHUTPUIL, NOJTUBUHUIKCTOHBI, NTOJTUBUHHUIIOBHIC
ApOMATHYCCKHE COCAUHCHHS, TAKHE KAK MOJMCTHPOJ, MOJTHMBUHHIIOBBIC CJI0XKHBIC 3(DHPBI, TAKUC KAK MOJTHBH-
HHJIALCTAT, COMOJUMEPHI BHHHJIOBBIX MOHOMEPOB APYT C APYTOM M OJC(PMHAMM, TAKHE KAK ITHICH-MCTHII-
MCTAKPHJIATHBIC ~ COMOJTMMEPBI, AKPUIOHHTPHICTHPOIbHBIC comoiuMmepbl, ABS CMOTBI W 3THJICH-
BHHUJIALICTATHBIC COMOJMMEPHI;, COMOIMMEPHI MHPAHA, IMOJUTHIPOKCHIIPONUIMETAKPHIAMUADEHON, MOTHIHA-
POKCHITHIACTIAPTAMUA(DEHOT, MOJMITUICHOKCHANOMHIN3HH, 3aMCIICHHBIH MATbMUTOMIGHBIMU OCTAaTKAMH,
NOJHAMUABI, TAKHE KaK HEHJIOH 06 M MOJUKAMPOJIAKTAM, ATKUIHBIC CMOJIBI, MOJTUKAPOOHATHI, HOTHOKCUMETHIIC-
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HBI, TIOJTMUMHIBL, MPOCTHIC MOAH(HUPHI, SMOKCUIHBIC CMOJIBI, MOJUYPCTAHBI, PAHOH; paHOH-TPHALIETAT;, LCILIIO-
703y, AUETAT LEJUTONO03bI, OYyTHPAT LIEJUIFONIO3bI, AUETaT-0y THPAT LEJTFON03bL, LENI0(aH, HUTPAT LE/LTHOIO3HI,
MPOMHOHAT LICJUTFOJIO3bI, MMPOCTHIC 3(PUPBI HEIUTFOI03bI, H KAPOOKCHMETHIILICILTONIORY .

[Tommeps! M MOJYNMPOHUIAEMBIE MTOJTHMEPHBIE MATPHIBI MOTYT OBITH CPOPMOBAHBI B MPO(PUIHPOBAHHBIE
M3JETHs, TAKHE KAK KJIANAHBI, CTEHTHI, TPyOUaThle U3ACUS, MPOTE3BI H T.1I.

B HEKOTOpBIX BAPHAHTAX PEaTM3aLHH JAHHOTO H300PETCHUA COCIUHEHHE MO TAHHOMY H300PETEHHIO CBSI-
3aHO C MOJMMEPOM HIIH IOJIy HPOHHIIAEMOH MOIMMEPHOH MaTpuULEH, C(OPMOBAHHON B BUJE CTCHTA MM YCTPOH-
CTBa CTeHTa-rpadra.

Kak nmpaBuio, noaumepsl HAHOCAT HA MOBEPXHOCTh HMIUIAHTHPYEMOTO YCTPOHCTBA MOCPEACTBOM POTALHU-
OHHOTO HAHECCHHMS, MOTPYKEHHUS HJIM pa3OpbI3ruBaHus. JIONMOJIHUTEIbHBIE CIOCOOBI, H3BECTHBIC B JAHHOH 00-
JACTH TEXHUKH, TAKKE MOTYT OBITh UCIOJIB30BAHBI A1 3TOH Lead. CrnocoObl HAMBIICHUS BKIFOYAOT TPAIULIHU-
OHHBIE CIIOCOOBI, a TAKXKE TEXHOJOTHH MHKPOOCKIACHUSA C J03aTOPOM CTpyiiHoro tuma. Kpome Toro, momimMep
MOXKET OBITh HAHECEH HA UMILIAHTHPYEMOE YCTPOHCTBO MOCPEACTBOM (POPMUPOBAHHUA H300PAKECHHS METOIOM
(oTomTorpaduu A HAHECEHHUS MOJMMEPA TOJTBKO HA KOHKPETHBIE YACTH YCTPOHUCTBA. Takoe MOKPHITHE YCT-
POVCTBA CO3ACT PABHOMEPHBIH CIIOH BOKPYT YCTPOICTBA, 00OCCIICHHBAKOIIECTO BOSMOYKHOCTD YIyUIICHHOH TU(-
(y3uH pa3THUHBIX AHATUTOB YEPE3 MOKPBITHE YCTPOHCTBA.

B HEKOTOPBIX BAPHAHTAX PEANU3ALUH JAHHOTO H300PETECHHS COCAMHEHHUE COCTABILIIOT B KOMIIOZHIMIO JJIA
BBICBOOO)KICHHUS M3 TMOJUMEPHOTO MOKPBITHA B OKPYKAIOLIYIO CPETy, B KOTOPYIO MOMEILEHO MEIHLIHHCKOE yCT-
poticTBo. [IpeAnoUTHTEILHO, COCMHEHHE BBICBOOOIKIAETCS KOHTPOIMPYEMBIM 00pPa30M B TCUCHHE IPOJOIDKH-
TEJILHOTO BPEMEHHOTO IHANA30HA (HAIMPUMEP, HECKOJIBKO MECALEB) C MOMOIIBIO MO MEHBIICH MEPE OJHOTO H3
HECKOJIbKHX XOPOIUO H3BECTHBIX TEXHOJIOTHH, BKIFOUYAFOIIMX ITOJUMEPHBIC HOCHTEIIH WJIM CIOH JJISI PETYIIHpPO-
BaHHS 3THIOPOBAHUA. HEKOTOpBIC M3 TAKUX TEXHOJIOTHH OmUCaHbI B 3as1Bke HAa mateHT CIIIA 2004/0243225 Al,
HOJIHOE COJEPKAHHE KOTOPOH BKIIFOUCHO B JAHHBIH JOKYMEHT IIOCPEICTBOM CCBLIKH.

Kpome Toro, xak omucano, Hanpumep, B mateHTe CLIIA Ne 6770729, BKIIOUCHHOM B JAHHBIH JOKYMEHT B
HOJIHOM O0BEME, PEarcHThl H YCJIOBMA PEAKUHH U MOJTYUYCHHUS MOJTUMEPHBIX KOMIIO3HIHH MOXHO H3MCHSITH
U1 00eCneYeHUsI BO3MOMXHOCTH PETYIMPOBAHUA BBICBOOOKICHHS COCIMHCHHUA M3 YKA3aHHOTO MOIMMEPHOIO
nokpbiTus. Hanpumep, xoadduuuent nuddy3un oqHoro uiu 60jiee MOTMMEPHBIX MOKPHITHH MOYKHO U3MEHSTD
JUI1 PETYTMPOBAHHS BBICBOOOXKICHUS COCAWHCHHS H3 MOJIMMEPHOTO IOKPHITHA. B amsTepHAaTHBHOM BapuaHTe
3TOTO mpeaMeTa o0CcyxaeHusa ko3 duimeHt quddy3un oxHoro unu 6oee NOJIUMEPHBIX MOKPBHITHH MOXHO pe-
TyJIHPOBATh A1 U3MEHEHHS CIIOCOOHOCTH aHAJMTA, IMPHCYTCTBYIOILETO B OKPY KaKOIUEH cpeae, B KOTOPYIO MO-
MEIIEHO MEAMIUHCKOE YCTPOHCTBO (HAPHMED, AHATIUTA, KOTOPbIA CHOCOOCTBYET PACIUETIIICHHIO HITH THIPOJIHU-
3y ONpPEJCICHHON YacTH MOJHMEPA), JOCTUTAaTh OJHOTO MM 00JIee KOMIIOHEHTOB B MOJTUMEPHOH KOMIIO3HLIHH
(¥, HaMpUMeEp, TEM CaMbIM MO/TYJIHPOBATH BBICBOOOKACHHE COCAMHEHHUS M3 MOJTMMEPHOTO MOKPBITHA). Jpyroi
BAPHAHT PEATM3ALMHU JAHHOTO H300pPETEHHS BKIFOUAET YCTPOHCTBO, COACPIKAILEE MHOYKECTBO IOJIUMEPHBIX IO-
KPBITHIA, KQKIOC U3 KOTOPBIX HMCET MHOXKECTBO K03 uuueHToB nudy3un. B Takux BapHaHTaX peaau3auuu
JTAHHOTO H300pETCHHS BBICBOOOXKICHHE COCAHMHEHHS U3 IOJMMEPHOTO MOKPHITHSA MOXKHO MOJIYJIMPOBATH C IIO-
MOIIBIO MHOYKECTBA MOJMMEPHBIX IIOKPBITHIA.

B apyroM BapuaHTE peanu3alUM JAHHOTO H300pETECHHS BBICBOOOXKIACHHE COCIAUHCHHS H3 MOIMMEPHOIO
HOKPBITUS PETYJIUPYIOT HOCPEICTBOM H3MEHEHHUA OJHOTO MM 0OJee CBOHCTB MOJMMEPHONH KOMIIO3HIMH, TAKUX
KaK HaJIMYHE OJHOTO MM 0OJIee SIHIOTCHHBIX MM 3K30TCHHBIX COCIMHEHUH MM, aTbTEPHATHBHO, pH nmoiumep-
HO# xoMmo3uuuu. Hanpumep, HEKOTOpBIE MOTHMEPHBIE KOMIIOZHIIMH MOTYT OBITh IPEIHA3HAUCHBI 11 BHICBO-
00XICHUA COCAMHEHUS B OTBET HA CHIDKEHUE PH MOTMMEPHOH KOMITO3ZHLIMH.

I pumepsl

Hacrosmiee n3o0pereHie JONMOTHUTEIBHO HIUTFOCTPHPOBAHO CJIEAYFOLIMMHU MPUMEPAMH, KOTOPhIC HHKOUM
00pa3oM HE CJIEAYET TOJKOBATh KAK OTPAHHYCHHE OOBEMA 3aABICHHOTO H300percHus. IlonHOoe coxmepkaHue
BCEX CCBUIOK (BKJIFOYAS JHUTCPATYPHBIC CCBUIKM, BBIIAHHBIC NMATCHTHI, OMyOJHKOBAHHBIC NMATCHTHBIC 3aBKH H
MATCHTHBIC 3aj9BKH, HAXOIALIMECS HA PACCMOTPCHHM), LMTUPYEMBIX B HACTOAILICH 3asgBKE, SBHBIM 00pa3oM
BKJIFOUCHO B TAHHBIH JOKYMEHT IMOCPEACTBOM CCBHIIKH.
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IMomyuenue (2R,4R)-N1-(4-xn0pdenunn)-N2-(5-(((uxIonponumeTHI)aMuHO )((peHuT)Me T )-2 -hTopde-
HHJT)-4-TUIPOKCHITUPPOUAUH- 1,2 -tukapbokcamuaa (1p).

Cranus 1. TToayuenue N-(5-6pom-2-propdenmn)-1,1,1-tpumerun-N-(TpumMe THICHIHT)CHIaHAMUHA (1b).

K nepememannomy pacreopy 5-Opom-2-¢ropanunuHa (la) (225 r, 1184 mmoxs) B Tpustunamuse (3301
M1, 20 3KB.) 70OABISLIH TPUMETHICHIMATPU(TOpMETAHCY Th(oHAT (481 Mu1, 2664 MMOIIB) IPH KOMHATHOH TeM-
neparype [mpuMeyaHue: mpu J0OABICHUH BBIIC/IIOCH TEIIO, HO OXJIAXKICHHUE KOJIOBI He ObIII0 HEOOXOAUMBIM].
CmMech HarpeBaiay JO0 KHIICHUS C OOPATHBIM XOJOJMIbHHKOM B TEUCHHE 16 Y M OXJNKIATH 10 KOMHATHOH TEM-
nepatypsl. Pasnensnu nea cnos. [[IpuMedaHue: mpH pa3aCICHHH CIEAYET CTApaThC H30EraTh BO3ACHCTBHS BO3-
JyXa MM BJaru Ha pactBop]. TeMHbIH HIODKHHIH pacTBOP OTOPAChIBAIH, a BEPXHUH CIOH KOHIECHTPHPOBATH B
BAaKyyMe M YAANCHHS H30BITKA TPUATHIAMHHA. MaCISHUCTBIH OCTATOK MEPEHOCHIM B KOJIOY 00beMoM 1000
MUJT U IEPETOHAHM MO BHICOKMM BakyyMoM. CoequHEHHE HAUHHAMO neperonaThesa npu 100°C mpu 0,5 MM pr.cT.
INepyto ppakuuro (0ko010 15 M) oTOpackIBaIM, BTOPYIO (Dpakuuto HempepslBHO codbupam mpu 100°C, 0,5 MM
pr.CcT. ¢ moayyeHueM N-(5-6pom-2-¢proppenun)-1,1,1-tpumetun-N-(Tpumeruncuaua)cuianamusda (1b) (364 r,
1089 MMoTB, BBIXOA 92%). Ero Kasmpli pa3 3aHOBO MOyYATH AT MPOBEACHHA cleayromeii crauu; 'H SMP
(300 MTI', xmopodopm-d) d 7,17-7,11 (M, 1H), 7,09 (aa, J=7.5, 2,5 I'y, 1H), 6,89 (a, J=0,9 I'n, 1H), 0,08 (a,
J=0,6 ', 18H).

Cranus 2. TToayuenue (3-(OUC(TPUMETHICHIUT)AMHUHO)-4-(pTopdpeHun)maraus Opomuna (1c).

K marnueBbiM ctpyxkam (33,1 r, 1361 mmoms) B TeTparuapodypane (15 mm) mobasnsamu mox (1,381 r,
5,44 mmomb), 3ateM N-(5-Opom-2-¢propdenun)-1,1,1-tpumerun-N-(tpumeruncunun)cunanamMut (1b) (4 r) ma
AKTHUBALMH PCAKIHH B TCUYCHHE OKOJO 5 MHMH (0OecuBEUMBAHHE HOJA). B 310 Bpems MeaneHHO J0OABIAIH OC-
TaJBHYO YacTh pacteopa N-(5-6pom-2-¢propdhenun)-1,1,1-rpumernn-N-(Tpumeruncumin)cunanamuna (1b) (364
r, 1089 Mmoup) B TeTparnapodypane (1000 mur) B TeueHue 3 4 (TeMrepaTypa peakuuu npu J0OABICHHH COCTAB-
mana okoso 60°C). TTogyueHHBIH TEMHO-CEPBIH PACTBOP NMEPEMEUIMBATUA B TCUCHHUE HOYM C HOJNyuyeHHEM (3-
(Ouc(TpuMeTUICHMI)aMHHO )-4-pTopdhernm)maraua Opomuaa (1¢) (397 r, 1107 mmob, Bexoa 102%, mpumep-
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HO 1M pacTBOp), KOTOPBIH HCIOIB30BATH CBEKUM HA CIEAYIOUICH CTaIUU.

Cranus 3. TToayuenue (R)-(-)-N-O¢H3UNIUACH-2 -MEeTHANPONAH-2 -Cy ib(uHamuaa (1d).

K nmepememanHoMy pactBopy Oewzanpaeruna (259 mua, 2541 mmons) B terparuapodypane (2500 mum) go-
6aBamu (R)-2-merummponan-2-cynspunamu (280 r, 2310 mmoumb), Tetpausonponokcututad (1382 mum, 4620
MMOJIb) U NMEPEMEIIMBAIN NPH KOMHATHOH TeMIepaTrype B TeueHHe 36 4. PeakumoHHy10 cMech pa3daBmamu 1 i
HACBIIICHHOTO COJICBOTO PACTBOPA MPH SHCPTHYHOM MEPEMCIIMBAHHM, 3aTEM 3THJIALECTATOM (6 1) M NMCPEMEIIH-
BaNU B TeueHHe 4 4. PeakumoHHy10 cMech (DMIBTPOBANH, MPOMBIBATH 3THIALETATOM (6x2 1). OpraHuyeckue
CIIOU OOBCIUHSTH, MPOMBIBATH PAaCTBOPOM Metabucynspura HaTpus (329 mum, 1733 mMoub), BoAoH (462 M),
cymmau Hax MgSO,, (uibTpoBaiM, BbIMAPUBANMH 10CYXa. HEOUMINEHHBIH OCTATOK OYHMINANU KOJOHOYHOMH
(¢mau-xpomarorpadueit (cumukarens, 1,5 kr, amoupys 20% CMEChIO 3TUIALETATA B TCKCAHE) C MOJYyUYCHHEM
(R)-(-)-N-6eH3umineH-2 -mMetumponan-2-cyaspunamuna (1d) (472,51 r, 2257 mmonb, Beixox 98%) B BHIE
618 IHO-XKEITOr0 MacsHuCTOro Bemectsa, 'H SIMP (300 MI'y, IMCO-dy) 3 8,57 (c, 1H), 8,03-7,89 (m, 2H),
7,70-7,48 (M, 3H), 1,19 (c, 9H); MC (UP+) 232,18 (M+Na); omruueckoe BpameHue: [o]p=(-) 112,11 [4,155,
CHCL3].

Cramus 4. Tloayuenue (R)-N-((R)-(3-amuno-4-¢propdeHut)((HeHUT)METHI)-2-MCTUIPONAH-2-CY Tb(H-
Hamuzaa (le) u (R)-N-((S)-(3-amuno-4-proppenun)(peHun)mMerun)-2-meTuanponas-2-cy ibpuaamuaa (1f).

[Maptus 1. K pacteopy (R)-(-)-N-06eH3unuaeH-2-mMeTunnponas-2-cy mbpunamuza (1d) (475 r, 2269 mmounb)
B TONIyoJe (4 1), oxnaxnaeHHOMy 10 -11°C, mo xammsaM J00aBsIH CBSKCMPUTOTOBICHHBIH peakTuB [ pUHBAPA,
(3-(buc(rpumeTuncumI)aMuHO)-4-propperun)maruus 6pomun (1c) (4,75 n, 3563 mMo.b), B TeUeHHE 70 MUH,
NOJCPKUBasA BHYTPECHHIOK TeMNEPaTypy B auanas3oHe (ot -11,1 no -10°C). PeakunoHHYH CMECh MEPEMEIIUBA-
JM TIPU TOH JKe TeMIlepaType 10 3aBEPLICHHUA PEaKUHH (3aBeplucHUe peakuuu mposepsiu mo TCX). Peakuuro
racunu 1H. pactBopom KHSO, npu -10°C. PeakuuoHHy0 CMECh HarpeBaaH A0 KOMHATHOH TEMIEpaTrype B Te-
yeHue 30 MHH M OTACJIIM OPraHMYeCKHH CI0H. BoxHbI C10i skcTparupoBamy stuiaaneratom (2x2 ). OpraHu-
YECKHE CJIOM OOBCIUHSIHM, MPOMBIBATH BOJAOU (2X2 JT), HACBIIICHHBIM COJICBBIM PACTBOpPOM (3,5 1), CyIIMIH,
(pUIBTPOBANTH M KOHLCHTPUPOBAIH B BAKYYME C MOJYYCHHEM HCOUHILCHHOTO MACJIHHCTOTO BEILECCTBA, COACP-
Kamero cMmech auactepeou3oMepoB  (R)-N-((R)-(3-amuno-4-propdenmn)(PeHun)MeTH1)-2 -METUANPONAH-2-
cymspunamuga (le) u (R)-N-((S)-(3-amuno-4-¢proppheHm)((PeHIT)METUIT)-2 -METUIPONAH-2 -Cy Tb()HHAMUAA
(1f) [(m.n.=72/28) 727 1, 2269 Mmmo.b]. K HeOUHIIEHHOMY BEIICCTBY B peakTope 00BseMoM 22 1 podasim UTIC
(2000 Mu1) M HarpeBaaM MPH KUICHUH C OOPATHBIM XOJOAHILHUKOM IPH nepeMeiuuBaHuu (30 MHH J0 MOJHOMH
comoOunu3anuy). PeakunoHHy 0 cMech oxnaxaanu A0 27°C B TeueHHe S5 4 MPU OCTOPOKHOM NEPEMEITHBAHHH.
[NToxyueHHOE TBepAOE BelwecTBO codupamu ¢uabrpanuei, mpomsisanu HUITC (5x 100 M), cyIuuIx Ha BO3XyXE B
teueHue 24 4 ¢ moayueHueM (R)-N-((R)-(3-amuHO-4-¢propdeHun)(PeHuT)MeTHT)-2-METHINPONIAH-2-Cy Tb(hH-
Hamuzaa (le) (351 r, Berxox 48,3%, 1.1.=94,63%) B Buae 0€10r0 KPUCTALIMYECKOTO BEIIECTRA.

IMaprus 2. OnucaHHbIA BhIIIE CIOCO0 MOBTOPSIH, HCTONB3YS (R)-(-)-N-OCH3UTHACH-2-MCTHINMPONAH-2-
cyaspuramug (1d) (0,500 kr, 2,389 moum), ¢ moxyueHueM (R)-N-((R)-(3-amun0-4-(TopdeHuT)((hSHIT)METHII)-
2-metunnponas-2-cymbpunamuaa (le) (329 r, Berxoa 43%, 1.1.=93,58%) B BHAEC 0OCIOTO0 KPHUCTALTHYECKOTO
BCIICCTBA.

IMaprus 3. OnmucaHHbIA BhIIIE CIOCOO MOBTOPSIH, HCONB3YS (R)-(-)-N-OCH3UTHACH-2 -MCTHINMPONAH-2-
cyaspunamug (1d) (409 r, 1953 mmous), ¢ moxyueHueM (R)-N-((R)-(3-amuH0-4-propderun)(peHua)meTn)-2-
MeTHInponaH-2-cynbpunamuga (le)) (264 r, Beixoa 42%, 1.1.=94,33%) B BHIC OEJIOT0 KPHCTALITHUYCCKOTO BE-
HICCTBA.

Bropas kpucranmuzauus. [1oay4eHHBIC BBIIEC TPH MAPTUH OOBECIUHATM B POTAHOHHOM HCIAPHTEIBHOM
peakTope 00BeMOM 22 JT C ITHPOKHUM TOPJIOM, OCHAIIICHHOM MECXAHHYECKOH MEIIANKOH, COASPKAILEM CMECh AHa-
crepeomepoB (le) u (1f) (maprus 1, 351 r, Beixox 48,3%, a.1.=94,63%), (maptus 2, 329 r, Bexox 43%,
n.1.=93,58%) u (maprus 3, 264 r, Bexoa 42%, 1.1.=94,33%), nodasasym WUIIC (4000 Mi1) ¥ HAaTPEBATH NPU KH-
MEHUH C OOPaTHBIM XOJOIWJIBHHKOM IPH nepeMemmBaHud (50 MHH OO MOJTHOH COMOOMIM3auuH). PeakuuoH-
HYKH0 CMECh OXJKAATH OO0 KOMHATHOW TEMIICPATYpPHl B TCUCHHE HOYH MPH OCTOPOXKHOM HEPCMCIIUBAHHH
(13°C). Teepaoe BEIECTBO KPUCTALTM30OBAIOCH MPUMEPHO Yepe3 | Y OXTKICHUS U MEPEMCIIHBAHUC MPOAO0JI-
’amu B TeyeHue Houu. [TosyyeHHoe TBepaoe BerecTBo codupanu unbrparmeit, mpombisamu UITC (1x100 ma u
2x200 M), CymMId B BBICOKOM BakyymMe B TeueHue 24 4y ¢ mnoaydeHueMm (R)-N-((R)-(3-amuHo-4-
$ropdpeHm)((hpeHrT)METHI)-2-Me THIIPONaH-2-cy IbuHamuaa (1e) (872 r, serxox 92%, 1.u.=99,2852%) B BuIe
0€I0T0 KPUCTAITHUECKOTO BEIICCTBA, 'H SIMP (300 MT'u, IMCO-de) 8 7,40-7,26 (v, 4H), 7.25-7,15 (m, 1H),
6,90 (am, J=11,5, 8,3 T'u, 1H), 6,75 (an, J=8.9, 2,2 I'u, 1H), 6,57 (nnn, J=8.4,4.4,2.2 'y, 1H), 5,77 (n, J=5,4 T'y,
1H), 5,33 (x, J=5,3 T, 1H), 5,11 (c, 2H), 1,13 (c, 9H); '°F SIMP (282 MTI', AMCO) & -137,36; °C SIMP (75
MI'u, IMCO) & 151,32, 148,19, 143,13, 139,74, 139,70, 128,22, 127,63, 126,93, 115,04, 114,98, 11491,
114,82, 114,60, 114,35, 61,88, 55,42, 22,77, onruueckoe Bpamenue: [a]p=(-) 70,70 (MeOH, 1,065); aHanus,
paccuurannsiii 111 C;Hy FNLOS: C, 63,72, H, 6, 61; N, 8,74; Hattneno: C, 63,74; H, 6,74; N, 8,74.

Hannsie qaa (R)-N-((S)-(3-amuno-4-prophernm)((heHmn)MeT)-2-MeTUIMPOnaH-2 -Cy ib(punamuna (1£);
"H SIMP (300 MI'n, IMCO-de) 8 7,41-7,36 (M, 2H), 7,36-7.27 (M, 2H), 7.26-7,18 (M, 1H), 6,89 (a1, J=11,5, 8.3
I'u, 1H), 6,71 (ax, J=8.9, 2,2 T'u, 1H), 6,51 (anxa, J=8.4, 4,5, 2,2 I'u, 1H), 5,82 (a, J=5,5 T'u, 1H), 5,32 (a, J=5,5
', 1H), 5,09 (c. 2H, 1H D,0 obmenuparomuiics), 1,14 (c, 9H); '°F SIMP (282 MI'u, IMCO-de) 3 -137,32; MC
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(HAP+) 321,3 (M+1), 343,3 (M+Na), 663,5 (2M+Na); MC (UP-) 319,3 (M-1). Onruueckoe BpameHue: [o]p=(-)
73,21 (MeOH, 2,505).

Cranus 5. TToayueHue (+)-5-(amuno(penmwn)merun)-2-propanummaa (1g).

K mexanmuecku nepememmannoi cycneH3ud (R)-N-((R)-(3-amuno-4-proppenmn)(PpeHun)MeTHI)-2-MCTUI-
nponas-2-cyaspuHamuia (1e) (99,13 r, 309 mmons) B MTED (600 mm) mobdasismu 4M pacreop HCI (B nuokca-
He) (162 mu1, 650 MMOJIb) M MEPEMEIIUBAIM MPH KOMHATHOM TeMneparype B TeueHue 11 4. TBepaoe BemecTBo
HAYMHAJIO 00pa30BBIBATHCA cpady mocne Hayana gobasneHus HCl. Anamu3 TCX mokasana HaTHYHE HEMPOpPEaru-
POBABIIETO MCXOJAHOTO MATEpHaja, J0OAB/LIM JOMOHUTEIBbHOES KouuuecTBO 4M pacteopa HCI (B muokcane)
(162 M, 650 MMOJIB) M TIEPEMELIMBANY NPH KOMHATHOH TeMIeparype B TeueHue 16 4, H30BITOK METAHOIA BBI-
MApHBAIH, CMECh noAauenaynsaiu 3H. pacteopoM NaOH (455 Ma) u 3KCTparupoBaaM COCIMHCHHE 3THJIALCTA-
TOoM (2x750 Mmut). OOBEIMHEHHBIE OPTaHHYECKUE CIIOU CyIIWIH Had 6e3BoaubiM MgSO,, punbTpoBaau, BeIMapH-
BaJIM A0CyXa. TBEPIOE BEILECTBO PACTHPANIU C TEKCAHAMM, MICPEMEIIMBAIH B TCYCHUE | U U COOMpaNH MOJIy4CH-
HOE TBEPAOC BELIECTBO (DMIIBTpALUECH ¢ moayueHUEM (+)-5-(amuHO((peHum)MeTn)-2-propanumusa (1g) (38,0 r,
BBIXOJ 57%) B BUIE ONCTHO-KEITOTO TBEPAOTO BCILCCTBA; 'H SIMP (300 MI', IMCO-d¢) 8 7.39-7,33 (M, 2H),
7.27 (nam, J=7.6, 6,6, 1,2 T'u, 2H), 7,21-7.13 (M, 1H), 6,86 (aa, J=11,5, 8,3 T'u, 1H), 6,77 (aa, J=9.0, 2,2 T'u, 1H),
6,54 (nnnm, J=8.3, 4,4, 2,2 T'u, 1H), 5,03 (¢, 2H, D,O ooMmenuBarommmiics), 4,96 (c, 1H), 2,71 (c, 2H, D,O oOme-
uuBarommiicst); °F SIMP (282 MI'u, IMCO-dg) & -138,12; MC (UP+) 217,2 (M+1); 215,1 (M-1); onTHueckoe
BpauieHue: [o]p=(+) 1,47 (0,545, MeOH).

Cramus 6. TlomyueHue (-)-N-(LUHKJIOMPOMUIMETHIT)-S5-((LHKIOMPOMHUIME THIAMHHO )((DCHHIT)METHT)-2-
¢roparnumuza (1h) u (-)-5-((muxronponummeTunaMuHo )(peHun)meTun)-2 -propanununa (1i).

K mepememanHoMy pactBopy (+)-5-(amuno(peHun)merun)-2-proparununa (1g) (5,312 r, 24,56 mmo1p) B
MeOH (80 m) no6apmsmu muktonponankapookcamsaerua (1,944 mu, 25,8 mmoms) mpu 0°C B TeueHue 10 MuH
u nepememmBany 30 MuH. K moIy4eHHOH cCMECH HECKOIBKUMH YacTAMH J00aBisinn 6opruapua Hatpus (1,859 r,
49,1 mMonp) u nepemernBany B TeueHue 1 4 mpu 0°C. M36bITOK pacTBOpPHTENS BHINAPUBAIU U 00padaThIBaNIU
ocrarok BogoH (100 mur) u 3xcTparupoBamm 3tunaueratoM (2x 100 mm). OpraHuyeckue CI0u OOBCAUHSIH, CY-
i Haa Oes3poaHeiM MgSO,, guasTpoBamy, BhImapuBaM mocyxa. OCTaTOK OYMINATH KOJOHOYHOU (hi3mi-
xpomarorpadueii (cumkarens, 80 r, 3mroupy s 0-100% CMEChIO 3THIALICTATA B TEKCAHAX) C MOJTYyUYCHHEM:

1) (-)-N-(uHKI0MPOMHIME THIT ) -3 ~(( LU KJIO MPOMHIME THIAMUHO ) ((peHum)Me T )-2 -pTropanumuaa  (1h)
(0,663 T, BBIXOX 8%) B BUJIE XKEITOTO MACIHUCTOrO BemecTsa, ' H SIMP (300 My, IMCO-ds) & 7,44-7.35 (m,
2H), 7,30-7,21 (M, 2H), 7,19-7,08 (M, 1H), 6,96-6,75 (M, 2H), 6,55 (nan, J=8,3, 4,6, 2,0 I'u, 1H), 5,26 (1x, J=6.0,
2,3 T'u, 1H, D,O obmenuBaromutics), 4,71 (c, 1H), 2,93 (1, J=6,2 T'u, 2H), 2,27 (a, J=7,1 T'u, 3H, 1H, D,O 006-
meHmBarommiics), 1,09-0,84 (v, 2H), 0,39 (M, 4H), 0,25-0,15 (M, 2H), 0,09 - -0,02 (M, 2H); '°F SIMP (282 MT'L,
JIMCO-dg) 5 -137,56; MC (UP+) 325,4 (M+1); ontuueckoe BpameHue: [o]p=(-) 6,67 [0,27, meTaHon];

2) (-)-5-((uuxaomponuaIMeTUIAMUHO )(peHum)MeTHn)-2-propanununa (1i) (4,84 r, Berxox 73%) B BHAC
JKEJITOTO MacIsTHHCTOro Bemectsa, 'H SIMP (300 MT'w, IMCO-dy) 8 7,42-7,34 (v, 2H), 7.32-7,23 (v, 2H), 7,22-
7.11 (M, 1H), 6,92-6,78 (M, 2H), 6,55 (aax, J=8,3, 4,5, 2,2 T'u, 1H), 5,04 (c, 2H, D,O oOmeHuBaromuiics), 4,67
(c, 1H), 2,25 (ta, J=9.6, 5.3 T'u, 3H; 1H D,O obmeHuBaromuiics), 1,04-0,80 (m, 1H), 0,50-0,28 (M, 2H), 0,11-
0,02 (M, 2H); F SIMP (282 MI'y, AMCO-dg) 8 -137,92; MC (HUP-) 269.3 (M-1); onrmueckoe BpAIICHUE:
[olp=(-) 12,24 [1,275, CHCl;]; XupaapHyH YHCTOTY MPOBEPSTH C MOMOIIBI0 XupambHOH BIXKX, ucmomssys
XHPATBHYI KOJOHKY AD-H, 1 ma/muH, pactBopureib. 95% rekcana, 5% usonmpomnanona, Y®=260 um, 25°C
(3.4. >99,99).

Cranus 7. TToayueHue S-(amuHo((peHun)merun)-2-propanumia (1k).

Coemunenue (R)-N-((3-amuno-4-prophernn)(heHmn)MeTun)-2 -MeTHANponaH-2-cyaspuHamus (1j) momy-
Yyaod W3 MAaTOYHOIO pacTBOpa OT KpUCTa/LIM3aUuud cMecH auactepeouszomepoB (R)-N-((R)-(3-amuHO-4-
¢ropdpenun)(perua)mMeTiT)-2-MeTHINponaH-2-cy tbpuHamuaa (le) u (R)-N-((S)-(3-amuno-4-proppenmm)(de-
HUT)MCTH)-2-MeTUnponan-2-cyaspunamuaa (1f). Coemunenume 1k momyyamu w3 (R)-N-((3-amuHO-4-
¢ropdpenun)(peHua)MeTIT)-2-MeTHINPOnaH-2-cy tbpuHamuaa (1j) (27,8 r, 87 MMoib) ciocoO0M, OMHUCAHHBIM
HA CTaaud 5 cxeMslI 1, ¢ moyuyeHueM S-(amuHO((peHum)meTun)-2-propanmmna (1k) (14 r, 75%) B BHAE CBETI0-
KOPHYHEBOro TBepaOro Bemectsa; 'H SIMP (300 MT'n, IMCO-dg) & 7.40-7,32 (M, 2H), 7.27 (azn, J=7.6. 6.7,
1,2 T, 2H), 7,21-7,11 (m, 1H), 6,86 (aa, J=11,5, 8,3 I'u, 1H), 6,78 (ax, J=9.0, 2,2 T'u, 1H), 6,54 (nax, J=8.3, 4,5,
2,2 T, 1H), 5,00 (c, 2H), 4,93 (c, 1H), 2,13 (c, 2H); '°F SIMP (282 MTI'u, IMCO) & -138,30; MC (MP) 215,1
(M-1).

Cramua 8. Tloayuenue N-(UHKIOMPOMHIMETHI)-S-((HUKIOMPOMHIMETHIAMHUHO )((eHUT)METHIT)-2-PTOP-
anumuHa (11) ¥ 5-((muxronponummeTuIaMuHO )((peHmT)MeTUN)-2-PpropaHunuHa (1m).

Cocaunenus 11 u 1m monyyamm u3 S-(amuHo((peHun)mern)-2-¢propanmwmuna (1k) (1,081 r, 5,00 mmoab) B
COOTBETCTBHH CO CITIOCOOOM, OIIMCAHHBIM HA CTATUH 6 CXEMBI 1, C MOJyUYCHHEM:

1) N-(uUHKJI0 MPOMUIMETH)-5 ~((HHKIOMPOMHIMETUIAMUHO ) (e HuT)Me T )-2 -propanuauna (11) (0,194 r,
0,598 Mmoub, BBIXOZ 11,96%) B Brae OecLBETHOrO MacsHUCTOro Bemectea, 'H SIMP (300 My, IMCO-ds) 3
7.44-7.35 (m, 2H), 7,30-7,21 (m, 2H), 7,19-7,11 (M, 1H), 6,94-6,79 (m, 2H), 6,56 (nan, J=8.2, 4,6, 2,1 T'u, 1H),
5,29 (ta, J=5,9, 2,3 T'u, 1H), 4,72 (¢, 1H), 2,94 (1, J=6,2 T'u, 2H), 2,38-2,20 (M, 3H), 1,10-0,97 (M, 1H), 0,91 (m,
1H), 0,40 (M, 4H), 0,21 (M, 2H), 0,03 (v, 2H); '°F SIMP (282 MI'u, AMCO) 3 -137,78; MC (MP+) 325,3 (M+1);
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(HUP-) 323,2 (M-1).

2) S-((umxnonponunMerunaMuHo )(perun)merun)-2-dropanunuda (1m) (0,795 r, 2,94 Mmoib, BbIXOX
58,8%) B BHIE OECLBETHOrO MacasHucTOro Bewectsa, 'H SIMP (300 MI'y, IMCO-dg) & 7,40-7,33 (M, 2H), 7,27
(tt, J=6,6, 0,9 T'u, 2H), 7,20-7,12 (M, 1H), 6,90-6,78 (M, 2H), 6,54 (nnn, J=8,3, 4,5, 2,1 I'u, 1H), 5,04 (¢, 2H),
4,67 (c, 1H), 2,34-2,22 (m, 3H), 091 (m, 1H), 0,44-0,30 (m, 2H), 0,09-0,00 (m, 2H); "°F SIMP (282 MI'w,
JIMCO) & -137,95; MC (1P+) 2 71,2 (M+1).

Cranust 9. Ilonyuenue (2R,4R)-1-(4-xn0pdenunkapdbamon)-4-ruapoKCUIUPPONTHANH-2-KapOOHOBOH KH-
cinotel (10).

K nepemeranHomy pactBopy uuc-ruapokcu-D-nponuna (1 r, 7,63 MMoJib) B BOZHOM pPacTBOpPE MApOKap-
6onara Harpus (61,0 mi, 30,5 mmoub, 0,5 M) nobasmnsuiu 4-xnopdenunuzounanar (1n) (1,952 mu, 15,25 mmonb)
u HarpeBanu npu 80°C B TeueHue S5 4. PeakunoHHYHO cMech OXJaxK[ajli OO KOMHAaTHOW TeMmIepaTrypbl U OT-
(GuUIBTPOBBIBAIM MOJIYYEHHOE TBEPAOE BeLECTBO. BoaHbIi GUNbTPAT MPOMBIBAIM 3TUIALETATOM, A0BOAMIH pH
10 1 ¢ nomoursto konueHtpuposannoit HCI u akcrparuposanu stunauerarom (3x150 mn). [Tonyuenusie akcrpa-
CUPOBAHHbIE OPraHHYECKHEe CJIOM OObEIUHSIIIH, TPOMbBIBATIH HACHIILIEHHBIM COJIEBBIM PACTBOPOM, CYLIHJIA U KOH-
LEHTPUPOBaIM B Bakyyme c¢ mnonydeHueM (2R 4R)-1-(4-xnopdenunkapbamonit)-4-ruipoKCHITUPPONTHIANH-2-
kapboHoBoi kucnotsl (10) (1,92 r, 6,74 mmoub, Beixon 88%) B BUIe OECLIBETHOrO TBEPAOIO BEIIECTBA, 'H AMP
(300 MI'u, AMCO-dg) 6 12,33 (¢, 1H), 8,41 (¢, 1H), 7,61-7,48 (m, 2H), 7,32-7,22 (m, 2H), 5,16 (wc, 1H), 4,32
(M, 2H), 3,65 (nm, J=10,2, 5,7 I'u, 1H), 3,31 (M, 1H), 2,32 (m, 1H), 1,90 (M, 1H); MC (HP+) 285,2 (M+1), 307,2
(M+Na), (UP-) 283,2 (M-1), ontiueckoe BpaweHue: [a]p=(+) 48,89 [0,27, MeOH].

Cranus 10. [Tonyuenue (2R,4R)-N1-(4-xnopdenmn)-N2-(5-(((uuknonponunmeru )amuHo )(de-
HuI)MeTun)-2-propdennn)-4-ruapokcunupponnaun-1,2- nukapookcamuaa (1p).

K cmecu (2R,4R)-1-(4-xnopdenunkapdbamonin)-4-ruipoKCHIUPpOTHaAnH-2-kapOoHoBo# kucnoTsl (10) (0,2
r, 0,703 mmonb), S-((umknonponuiMerunaMmuHo )(derun)merun)-2-bropanununa (1m) (0,19 r, 0,703 mMmonb) B
terparuapodypane (5 mi) mobaensiiu 3THI-2-3TOKCHXHHOMKH-1(2H)-kapbokcunar (EEDQ, 0,174 r, 0,703
MMOJIb) ¥ NIEPEMELINBAIIM IPH KOMHATHOH TEMIIepaType B TeueHHe HOYH. HEOUYHIeHHY 10 PEaKIIMOHHYIO CMECh
KOHUEHTPUPOBAJIM B BaKyyMe€ W OUYHMIIAIM OCTaTOK KOJOHOYHOH (iam-xpomarorpaduei (cunukarenb, 24 T,
amoupyst 0-100% cmecero CMA 80 B xnopodopme) ¢ monydenuem (2R,4R)-N1-(4-xnopdennn)-N2-(5-
((unknonponunmerunamuHo)(pennn)mernn)-2-bropdeHns)-4-ruapoOKCUNUPPOTUANH-1,2-1nkapOokcamMuaa
(1p) (65 wmr, 0,121 mMounb, Bbixox 17,23%) B Buae Oen0ro TBEpAOro BELIECTBA, 'H SIMP (300 MI'y, AMCO-d¢) &
9,65-9,53 (m, 1H), 8,49 (¢, 1H), 8,05 (n, J=7,5 'y, 1H), 7,57-7,52 (m, 2H), 7,41-7,35 (m, 2H), 7,27 (ar, J=7,6, 3,2
I'u, 4H), 7,20-7,12 (m, 3H), 5,29 (m, J=4,7 T'y, 1H), 4,81 (c, 1H), 4,51 (ax, J=9,0, 4,6 T'u, 1H), 4,34 (x, J=4,8 'y,
1H), 3,69 (an, J=10,2, 5,6 T'y, 1H), 3,48 (an, J=10,0, 3,9 I'u, 1H), 2,38 (nan, J=18.8, 9,2, 4,7 I'u, 2H), 2,27 (u,
J=6,6 'y, 2H), 1,96-1,85 (m, 1H), 0,98-0,85 (M, 1H), 0,36 (ar, J=8,4, 2,8 I'y, 2H), 0,05 (an, J=5,6, 4,0 T'u, 2H);
F SIMP (282 MTI'u, IMCO-dg) & -128,72 (1, J=2,9 T'w); MC (MP-) 535,4, 536,3, 537,4 (M, M-1, M-2); uncrora
no BOXX 93,5%.

Cxema 2
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ITonyuenne  (2R,4R)-N1-(4-xnopdennn)-N2-(2-dpropdennn)-4-ruapokcUHnupponuauH-1,2-nukapbokca-
muna (2a).

K pactBopy (2R,4R)-1-(4-xnopdenunkapbamon)-4-ruapoKCUUppOIUIHH-2-kapOoHOBOH KHCIOThI (10)
(0,2 r, 0,703 mmonb), 2-propanununa (0,078 r, 0,703 mMmonb) B TeTparuapodypate (5 mi) no0OaBIsId 3THI-2-
stokcuxunosul-1(2H)-kapbokcunar (0,174 r, 0,703 MMoOsIb) U MepeMEIIUBAIIM IPH KOMHATHOM TeMIepaTrype B
Te4eHHe HOUH. PeakMOHHYIO cMeCh KOHLIEHTPUPOBAIH B BAKyyMe U OUHILANH TOJyYEHHBIH OCTAaTOK KOJOHOU-
HO# (rsi-xpomarorpaduent (cunukarens, 24 r, a0Upys CMECbIO 3THIaueTara B rekcate, oT 0 1o 100%) ¢ mo-
ny4denueM (2R,4R)-N1-(4-xnopdennn)-N2-(2-dpropdennn)-4-ruapokcunupponuans-1,2-nukapbokcamuna (2a)
(140 mr, 0,371 Mmonb, Bbix0A 52,7%) B BUae GecueTHOro TBepaoro emectsa;, 'H SIMP (300 MI'y, JIMCO-dg)
610,11 (¢, 1H), 8,94 (¢, 1H), 8,42 (M, 1H), 8,00 (m, 2H), 7,78-7,65 (M, 3H), 7,59 (M, 2H), 5,76 (n, J=4,4 Ty, 1H),
5,10-4,92 (m, 1H), 4,81 (m, 1H), 4,20-4,08 (m, 1H), 3,98 (m, 1H), 2,92-2,77 (m, 1H), 2,47-2,24 (m, 1H); "°F SIMP
(282 MTI'u, AMCO-dg) 8 -126,05; MC (UP+) 400,3 (M+Na), 777,4 (2M+Na), (UP-) 376,3 (M-1); uucrora no
BDXX 99,51%.

Q.\\O
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Cxema 3

=0
CI~©—NH /w
3a (+)usomep

ITonyuenue (2R,4R)-Nl-(4-XJ‘[OpC])eHPIJ'[)-N2-(5-((+)-(L[HKJ'[OI'IpOI‘II/I.I'IMeTI/IJ'[aMPIHO)(CbeHI/IJ'I)MCTI/IJ'I)-Z-(bTOp-
(benun)-4-ruapoKCcUnUppoIuanH-1,2-nukapbokcamuna (3a).

K cmecu (2R,4R)-1-(4-xnopdenunkapdbamoni)-4-ruapOoKCUNUPPOIHIUH-2-kapOOHOBOI KkuCHOThl (10)
(0,205 r, 0,721 mmonb), (-)-5-((uMkaonponuaMerunaMuHo)(peHun)merun)-2-propanunusa (1i) (0,195 r, 0,721
MMoOJb) B Terparuapodypane (5 mu) nobaBnsiau 3Tun-2-3Tokcuxunonus-1(2H)-kapbokeunar (0,178 r, 0,721
MMOJIb) M TIEPEMELINBAIN NP KOMHATHOHN TeMIepaTtype B TeueHue Houu. HeouHIneHHyo peakLMOHHYIO0 CMeCh
KOHLIEHTPUPOBAJIH B BaKyyMe, a MOJIyYEHHbIH OCTaTOK OUYMLIAIN KOJIOHOUHOH (uaii-xpomarorpaduei (cunuka-
renb, 24 1, smoupys cmecbto CMA 80 B xnopodopme, or 0 no 100%) c nonydennem (2R,4R)-N1-(4-
xnopdennn)-N2-(5-((+)-(uuknonponuamerunaMuHo)(pennn)merin)-2 - ropdeHnn)-4-ruApOKCUNTUPPOIUINH-
1,2-nukap6okcamuna (3a) (25 mr, 0,047 MMonb, BbIXOA 6,45%) B Buae Genoro Teepmoro pemectsa, 'H SAMP
(300 MI'y, AMCO-de) & 9,61 (c, 1H), 8,50 (c, 1H), 8,14-7,98 (m, 1H), 7,59-7,51 (m, 2H), 7,38 (m, 2H), 7,32-7,23
(M, 4H), 7,21-7,09 (M, 3H), 5,30 (1, J=4,8 'y, 1H), 4,80 (c, 1H), 4,51 (nn, J=9,0, 4,7 'y, 1H), 4,34 (x, J=4,8 'y,
1H), 3,69 (an, J=10,0, 5,2 'y, 1H), 3,48 (axn, J=10,0, 4,1 I'u, 1H), 2,39 (M, 2H), 2,27 (n, J=6,7 I'y, 2H), 1,90 (M,
1H), 0,90 (m, 1H), 0,43-0,30 (M, 2H), 0,06-0,02 (M, 2H); °F SIMP (282 MI'n, JMCO-ds) & -128,88; Macc-
cnektpockonust (MP+) 5374, 539,5 (M,M+2), (UP-) 537,3, 535,4 (M, M-2); unctora no B2XX 96,99%; ontu-
yeckoe Bpauienue: [o]p=(+) 132 [0,2, MeOH].

Cxema 4
0 0 O 0
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O~ glw/( F o
oy EEDQ HCI
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af (-)—MEOMGP 4g(+)M30mep

ITonyuyenue (2R,4R)-N2-(5-((+)-1-amuno-1 -(3-uuano@eﬂun)S-um(nonponunnponun)-Z-chop(beHun)-Nl -
(4-xnopdenunn)-4-ruapokCUnuppoIuanH-1,2-nukapookcamuna (4g).

Crapus 1. [Tonyvenue 3-(3-uuknonponunakpuioni)oensonurpuna (4b).

K nepemernanHomy pactBopy 3-auerunbenzonutpuna (4a) (50 r, 344 mmonb) B MetaHose (800 mi) npu
0°C mobapnsinu nukjonponankapookcamsaerun (41 miu, 549 Mmone), 3ateM ruapokcun kanus (1M BoaHblit pac-
TBOp, 67 Mi, 67 MMOJIb). PeakIMOHHYI0 CMECh OCTaBJIsUIM JOCTUraTh KOMHAaTHOM TeMIepaTypbl U NepeMeLIBa-
Ju B TeyeHue 14 4. Peakuuonnyro cmech noakucisiau ¢ nomouibio HCl no pH 6 (75 ma, 1H.) 1 KOHUEHTPUPOBa-
JU B BaKyyMme, rmoanepkuas temnepatypy 6anu Hioke 35°C. OcraTtok pa3basisiau stunaueratoM (1200 mi) u
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npoMbiBaiu Bogo# (800 mur). Boanslit cnoi axcTparupoBany 3runaueraroM (800 M) U 0ObEAUHAIH OpPraHUye-
CKHE CJIOM, MPOMBIBAIH HACBHIIICHHBIM COJICBBIM PACTBOPOM, CYIUHIH, (PHIBTPOBATH U KOHLCHTPHPOBAIH B Ba-
KyyME C MOJyYCHHEM HCOUYHIICHHOTO 3-(3-HUKIOMPOMHIAKpUIONT)OeH30HuTpUIa (4b) (72,42 1) B BHIOC Occ-
LBETHOM >KUAKOCTH, KOTOPYK MCIOJb30BAaJd B TAKOM BHJIE HA CJICAYIOLICH CTAIHH, 'H ssMP (300 MTI'u,
JIMCO-dg) 8 8,19 (am, J=7.8, 1,6 T'u, 1H), 8,11 (anar, J=6.3, 3,7, 2,6, 1.4 T'u, 1H), 7.80-7.65 (M, 2H), 7,32 (ax,
J=15.1, 7,6 T'u, 1H), 6,60 (nax, J=15.0, 11,3, 10,4 T'u, 1H), 1,91-1,74 (m, 1H), 1,04 (m, 2H), 0,85-0,75 (M, 2H).

Cranus 2. TToayueHue 3-(3-UUKIONPOMUINPONAHOUT)OCH30HUTPHUNIA (4C).

K nepememannoMy pactsopy 3-(3-uukaonponuiaakpuiont)oeH3onuTpuia (4b) (65,7 r, 333 mmouns) B O¢H-
3ot (750 M) A00aBIATH TPU-H-OyTHIION0BA rHapUA (185 mu1, 666 MMOJIB) M HATPEBAIHU ITPU KUICHUH C 00paT-
HbIM XOJIOAHJIbHUKOM B TeucHUE 14 4. PeakuHOHHYIO0 CMECh OXJIA)KIAIud J0 KOMHATHON TeMIepaTypsl U KOH-
HEHTPUPOBaTH B Bakyyme. OCTAaTOK OYMINANH KOJOHOYHOH (pm3mr-xpomarorpadueii (CHIMKAreib, 3TOUPYS
CMECh 3THNANETaTa B rekcaHax, ot 0 mo 100%) ¢ moayuyeHueM 3-(3-LMKIOMPOMUIMPONAHOMT)OCH30HUTPUIA
(4c) (23,3, 116,9 mmous, Beixoa 34%) B BHAE OSCHBETHOrO MACIIHHCTOIO BCIUCCTBA, 'H IMP (300 MI'm,
JMCO-dg) 6 8,41 (ta, J=1,8, 0,6 T'u, 1H), 8,24 (aax, J=7.9, 1,8, 1,2 T'u, 1H), 8,09 (ar, J=7.7, 1,4 T'u, 1H), 7,73
(to, J=7.8, 0,6 T'u, 1H), 3,15 (1, J=7.2 T'y, 2H), 1,52 (x, J=7,1 T'u, 2H), 0,81-0,64 (M, 1H), 0,46-0,26 (M, 2H),
0,13-0,00 (M, 2H); MC (UP-) 198.2 (M-1).

Cramus 3. Tlonyuenue  (-)-N-(1-(3-uuaHo(eHMI)-3-UUKIOMPOMHINPONUIHACH)-2-MCTHIPONAH-2 -
cyms(punamuaa (4d).

Coenunenue (4d) moxyyamu u3 3-(3-UHKIONPOMMINPONAHOMT)OCH30HUTPUAA (4¢) (22,8 , 114 MMOB) U
(R)-2-meTunnponaHn-2-cyappuramuna (13,95 r, 114 MmouIb), HCTIONB3YSI CHOCOO, OMMCAHHBIN HA CTAIUHU 3 CXe-
Msl 1, ¢ momyueHueM (-)-N-(1-(3-umuanodeHun)-3 -HHUKIONPONUINPONUIUACH) -2 -ME THIPONAH-2-Cy Tb()HHAMU A
(4d) (21,8 1, 72,1 MmO, BbIXOA 63%) B BHIAC CBETJIO-KETOTO0 CHPOMOOOPA3HOTO BEILCCTRA;

'H SIMP (300 MI', IMCO-de) 3 8,29 (c, 1H), 8,21-8,12 (v, 1H), 8,01 (a, J=7.7 T'u, 1H), 7.70 (t, J=1,9
I'u, 1H), 3,54-3,13 (M, 2H), 1,44 (x, J=7,5Tu, 2H), 1,23 (c, 9H), 0,82-0,65 (M, 1H), 0.44-0,29 (M, 2H), 0,11-0,00
(M, 2H); MC (UP+) 303,3 (M+1); (UP-) 301,3 (M-1); ontuueckoe BpameHue: [a]p (-) 66,92 (0,26, MeOH).

Cranus 4. I[Moxyuenue (R)-N-((-)-1-(3-amuH0-4-proppeHmn)- 1 -(3-1uaHo PeHU)-3 - UK TOTTPO MU TITPOITII) -
2-MeTUIIPONaH-2-cy Tb(hUHAMHU A (4¢€).

K nepememannomy pactBopy (-)-N-(1-(3-umanodeHmn)-3-uuKI0NpOMHIIPONHIHACH)-2-METHIITPOTaH-2-
cym¢uramuaa (4d) (17,72 r, 58,6 mmons) B Toayose (350 M) mpu -20°C mo KamisaM A00ABISIH CBEKCIIPHIO-
TOBJICHHBIH pacTBOp (3-(Ouc(TpuMeTHICUIHI)aMHHO)-4-pTopderua) maraus Opomuaa (lc) (160 mm, 120
MMOIb, 0,75H.) B TeueHue 30 MuH. PeakunoHHyro cMech nepemernBaiy npH -20°C B Teuenue 1 4 u racuinu 1H.
BoaubIM pactBopoM KHSO, (275 mu). PeakumoHHyr0 CMeCh NEpPEMEINHBAIH B TeUCHHE | Y MpH KOMHATHOH
TeMmepatype, pazoasmim Bogou (100 mur), moamenaunBamu 2H. pactBopoM NaOH o pH 8 u skcTparupopami
srunaueraroM (600 mut, 300 mx). OpraHu4ecKue CJIOM OOBEAMHAIM, MPOMBIBATH BOIOH (2x300 MIT), HACHIILICH-
HBIM COJIEBBIM PAcTBOPOM (300 MJT), CyNIMIH U KOHLUEHTPHPOBAIM B BAKyyMeE J0CYyXxa. HeouuIeHHbIN 0CTaTOK
PacTHPATH C 3TUIALCTATOM H COOHPAH MOJYUYECHHOS TBEPAOC BCILECTBO (PHIBTPALMEH C MOTyYCHUCM MU BbI-
CcymuBaHUU 1oa BakyyMoM (R)-N-((-)-1-(3-amuno-4-(roppeHun)- 1 -(3-uuano PeHU)-3 -LHKJIO MPOMUIITPOIIHII ) -
2-meTuimponaH-2-cy buHamuna (4¢) (10,4 r, seixox 42,91%) B Bune 0enoro TBepAOro BewecTra. OuasTpar
KOHLCHTPUPOBAJIM B BAKYYME M OYHINATH KOJOHOYHOH (hia3mi-xpomarorpaducit (CHIMKAre b, 3TIOUPYS 3THII-
aneratoM B rekcaHax, ot 0 1o 50%) ¢ momyuenueM (R)-N-((-)-1-(3-amuno-4-proppenmn)-1-(3-uuanoperun)-3-
LMKJIO MPO MU TITPOITHIT)-2-METHIINPONaH-2-cy ibpunamuaa (4¢) (4,11 r, Berxoa 16,95%) B Buzne 6eoro TBepaoro
semectsa;, 'H SIMP (300 MI'u, JIMCO-dg) & 7,78 (r, J=1,6 I'u, 1H), 7.70 (ar, J=7.5, 1.4 Tu, 1H), 7,62 (ar,
J=8.1, 1,5Tu, 1H), 7,50 (1, J=7.8 T'u, 1H), 6,90 (ax, J=11,3, 8,5 Ty, 1H), 6,72 (an, J=8.7, 2,4 T'u, 1H), 6,47 (nax,
J=8.5, 43,24 T'u, 1H), 5,27 (c, 1H), 5,10 (c, 2H), 2,66-2,40 (M, 2H), 1,20-1,03 (M, 1H), 1,12 (c, 9H), 1,01-0,81
(M, 1H), 0,72-0,57 (v, 1H), 0,36 (v, 2H), 0,03-0,15 (v, 2H); '°F SIMP (282 MT'u, JMCO-dy) & -137,34; MC
(HUP+): 436,4 (M+Na); UK (KBr) 2235 CM'I; omruueckoe BpameHue: [ap (<) 107,95 (0,78, MeOH); anamus,
paccuntannsiii 111 C;3HFN3OS: C, 66,80; H, 6,82; N, 10,16; HaiineHo: C, 67,06; H, 6,82; N, 10,28.

Cragus 5. Toayuenue (2R,4R)-N1-(4-xmoppernm)-N2-(5-((-)-1-(3-uuanopenunn)-3 -uuknomponui-1-((R)-
1, 1-numeTunaTUNCY Tb(hUHAMHUIO0) IpOTTHIT)-2 - TOpPeHHT) -4 -THAPOKCHITHPPOIHIHH- 1,2 - nukapookcamuna (4f).

K cmecu (2R, 4R)-1-(4-xn0ppeHuxapoaMont)-4 -ruIpOKCHMUPPOTUIUH-2 -KapOOHOBOH KuCI0THI (10) (0,2
r, 0,703 wmom), (R)-N-((-)-1-(3-amuH0-4-propdenun)-1-(3-uuaHoHeHnT)-3 -UHKIOMPOTHITPOUI)-2-
MeTuanponaH-2-cyaspuHamuaa (4e) (0,291 r, 0,703 mmoms) B Terparuapodypane (5 M) J00aBIAIH 3THI-2-
sTokCUXUHOMH-1 (2H)-kapookcunar (0,174 r, 0,703 MMOJIB) M HATPEBAU MPH KUICHUU C OOPATHBIM XOJIOHIIb-
HUKOM B TeucHHE 16 4. PeakiMOHHYI0 CMeCh KOHLEHTPHPOBATU B BAKYYME H OYMIIAIM MOJYYEHHBIH OCTATOK
KOJIOHOYHOH (hmam-xpomarorpadueii (cumikarens, 24 r, amoupys cmecbto CMA 80 B xmopogopwme, ot 0 g0 10
0%) ¢ mnomyueHueMm (2R, 4R)-N1-(4-xnopdenun)-N2-(5-((-)-1-(3-umanodpenun)-3-muxnonponui-1-((R)-1,1-
JUMETHITHICY Ib(OHHAMHIO ) TPOITH)-2 -propdeHnn)-4-ruApokCUunuppouauH-1,2-mukapookcamuga (4f) (175
mr, 0,257 mMomsb, BeIX0A 36,6%) B BHIE OCJIOTO TBEPAOTO BCILECCTRA; "H SIMP (300 MI'u, IMCO-dy) 3 9,66 (c,
1H), 8,52 (c, 1H), 8,07 (m, 1H), 7,79 (m, 1H), 7,71 (m, 1H), 7,61-7,47 (m, 4H), 7,31-7,24 (m, 2H), 7,19 (M, 1H),
7.08 (M, 1H), 5,50 (c, 1H), 5,33 (a, J=4,7 I'u, 1H), 4,51 (ax, J=9,0, 4,7 T'u, 1H), 4,34 (a, J=5,4 T'u, 1H), 3,68 (ax,
J=10,0, 5,2 Ty, 1H), 3,49 (ax, J=10,0, 3,9 I'u, 1H), 2,78-2,53 (M, 2H), 2,38 (c, 1H), 1,90 (M, 1H), 1,13 (c, 10H),
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0,90 (m, 1H), 0,63 (m, 1H), 0,34 (v, 2H), -0,03 - -0,19 (m, 2H); °F SIMP (282 MI'y, JIMCO-dg) & -128,58; MC
(UP+) 680,5 (M+1), 702,5, 704,5 (M+Cl), (UP-) 7144, 716,5 (M+Cl); UK (KBr) 2231 cm™'; onrrueckoe Bpa-
menue: [o]p=(-) 19,4 [0,175, MeOH].

Cragus 6. Tlonyuenue (2R,4R)-N2-(5-((+)-1-amuno-1-(3-upanodeHn1)-3 -LUKIOMPOTHIIIPOITIIT)-2 -
¢dropdennn)-N1-(4-xnopdennn)-4-ruapokCUNUppOIUAMH- 1,2-a11kapbokcamuaa (4g).

K nepememannomy pacreopy (2R,4R)-N1-(4-xnopdennn)-N2-(5-((-)-1-(3-unasobeHmn)-3-1ukI0nponmi-
1-((R)-1,1-mumernmstuncyns punamuao)nponui)-2-broppeHumn)-4 -ru ApOKCUIMUPPOTHINH- 1, 2- nukapOokcamMuaa
(4f) (160 mr, 0,235 mmous) B 3Tadone (10 M) gobasmsnu koHueHTpuposanHyo HCI (0,098 ma, 1,176 mmons) u
HArpeBaJId P KUIICHUH C OOPATHBIM XOJOJHUIBHUKOM B TeucHuE | 4. PeakuuoHHY0 cMECh KOHLICHTPHUPOBAIH B
BaKyyME M OUHILAIH MOJY4YCHHBIH OCTaTOK KOJOHOYHOH ¢umii-xpomarorpaduei (cuiukarens, 12 r, amoupys
0-100% CMA 80 B xmopodopme) ¢ moayuenuem (2R, 4R)-N2-(5-((+)-1-amuno-1-(3-uuanodenunn)-3-1ukio-
nponunnponun)-2-¢propdern)-N 1-(4-xmopbenunn)-4-ruapokcunuppoanaus- 1,2-ukapookcamua (4g) (42 wmr,
0,073 mmons, Beixox 31,0%) B Buae OSCLIBETHOTO TBEPAOTO BELICCTBA; 'H SIMP (300 MI'u, IMCO-d¢) & 9,61
(z, J=1,6 'y, 1H), 8,50 (c, 1H), 8,08-7,99 (m, 1H), 7,86 (M, 1H), 7,63 (M, 2H), 7,59-7,51 (m, 2H), 7,46 (M, 1H),
7,32-7,23 (m, 2H), 7,12 (m, 2H), 5,30 (x, J=4,8 I'u, 1H), 4,50 (aa, J=9,1, 4,7 'y, 1H), 4,34 (x, J=4,8 'y, 1H),
3,68 (an, J=10,1, 5,3 T'u, 1H), 3,48 (ax, J=10,1, 4,0 'y, 1H), 2,46-2,28 (M, 3H), 2,27-2,16 (M, 2H), 1,90 (m, 1H),
1,02 (m, 2H), 0,70-0,56 (m, 1H), 0,34 (m, 2H), -0,08 (v, 2H); "°F SAMP (282 MI'y, IMCO-d) & -129,29; MC
(UP-) 575,3 (M-1); uncrora no BIXKX 94,3%; ananus, paccuurannsiii ams Cs Hz CIFNsQO;, 0,5H,0: C, 63,64;
H, 5,51; N, 11,97; naiigeno: C, 63,68; H, 5,75, N, 11,77; ontuueckoe BpaweHue: [a]p=(+) 93,53 [0,34, MeOH].
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[Monyuenue (2S,4R)-N2-(5-((-)-1-amuno-1-(3-unanodenun)-3-uuknonponuanponun)-2-propdenmn)-N1-
(4-xnophennn)-4-ruapokcunuppoarut- 1,2-mukapookcamuga (5¢).

Cragus 1. IMonyuenue (2S,4R)-Gensui-1-(4-xnopdenunkapbamont)-4-ruJpoKCUTHPPOIHINH-2-KapOOK-
cunara (5b).

Jumzonpormmatunamud (1,918 mu, 10,98 mmosp) mo karuism gobasmsiim k cycrneHsuu (2S,4R)-0eH3nn-4-
THAPOKCUIIMPPOIUAMH-2-KapOokcunar-4-metunoen3oncynbdonara (5a) (4,32 r, 10,98 mmons) B Ge3BOgJHOM
mquxnopmerane (100 mi), mepeMernyBaiy Mpu KOMHATHOM Temmeparype B TeueHue 10 muH, 3ateM aobasmnsu 1-

-31-



038492

xJ0p-4-m3ouuanarodben3oa (1n) (1,686 r, 10,98 Mmmonb). PeakHOHHYIO CMECh MEPEMCIIHBAIM MPH KOMHATHOM
TEMIEPAType B TCUCHUE 2 4 ¥ BBUTUBAIK B BOAY (50 mur). OTaenuBIeecs TBEPAOS BEIIECTBO COOUpPATH (DUIIBT-
pauueit ¢ momyueHueM (2S,4R)-0en3ui-1-(4-xmopdeHuakapoaMont)-4 -ru IPOKCUMTHPPOTHIHH-2 -KapOOKCHIATA
(5b) B BHIE Oemoro TBEpAOTO BemecTra. OUIBTPAT IKCTPATHPOBATH AUXJIOPMETAHOM (3x50 MIT), OpraHU4YCCKUE
CI0U OOBEAMHATH, MPOMBIBAJIM HACBIIICHHBIM COJICBBIM PacTBOpoM (50 muT), Cymuuan Hax OC3BOAHBIM CYIb(a-
TOM MAarHus, (PMIBTPOBATH U KOHLEHTPHPOBAIHU B Bakyyme. OCTaTOK 0OBEIHHATH C OT(PUIBTPOBAHHBIM TBEP-
JbIM  BewmeCcTBOM C noxydeHueM (2S,4R)-06eH3un-1-(4-xnopdeHunkapOamMont)-4-ru ApOKCUITUPPOTHIUH-2 -
kapOokcunara (5b) (4,7 r, 12,54 MmMoup) B BHAE OEI0r0 TBEPAOTO BCILECTBA, 'H ssMP (300 MT'u, IMCO-dg) &
8,54 (c, 1H), 7,61-7,45 (M, 2H), 7,37-7,31 (M, 5H), 7,31-7,25 (M, 2H), 5,21 (g, J=4,0 'y, 1H), 5,19-5,06 (M, 2H),
4,47 (1, J=7,8 Tu, 1H), 4,37 (M, 1H), 3,63 (ax, J=10,5, 4,6 T'u, 1H), 3,49-3,39 (M, 1H), 2,15 (M, 1H), 1,94 (M,
1H); MC (UP+) 375,4 (M+1), 397.4 (M+Na), 749.,6 2M+1), 771,6 2M+Na), (UP-) 373,3 (M-1), 419,3 (M+C);
omruueckoe BpameHue: [a]p=(-) 70,08 [0,625, MeOH].

Cragus 2. [Nomyuenue (4R)-1-(4-xnopdenunkapdbamonn)-4- rTuIPOKCHITUPPOIUANH-2 -KAPOOHOBOH KHCJIO-
ThI (5¢C).

K nepememanHomy pacteopy (2S,4R)-6eH3un-1-(4-xn0pdeHnnkapdamMont)-4-ruAipOKCHITHPPOTHIHH-2-
kapOoxcuiara (5b) (3 r, 8,00 mmob) B MeTaHo ¢ (30 MJI) MPH KOMHATHOM TEMIEPATYPe A0OABIAIM THIAPOKCH
HaTtpuA (1,601 r, 40,0 MMOJIb) ¥ MEPEMENIMBAIU B TEUEHHUE 2 4. PEaKIMOHHYIO CMECh KOHLICHTPHPOBAJIU B Ba-
KyyMe Aj1i yaaneHus mMeraHona. OcraTok pacteopsum B Boae (10 M) u mpoMbIBaau 3THianeTatoM (2x20 m).
Boawusrii cnoii noakucsamm kouHueHrpupoBanHoi HCl mo pH 2, 3xcrparuposami 3tunaneraroM (3x75 mi). Op-
TAHUYCCKUE CJIOU OOBEIHHAIH, MPOMBIBATH BOJOH (2x50 MJI), HACBHIIICHHBIM COJICBBIM pacTBOpoM (50 M), Cy-
Uy, (UIBTPOBANIM M KOHLEHTPHPOBAJIM B BakyyMe C mnoayueHueMm (4R)-1-(4-xmopdennnkapdbamoni)-4-
THAPOKCHUITHPPOTUIHH-2-KapOOHOBOH KUCIOTHI (5¢) (1 1, 3,51 MMob, BeIXOA 43,9%) B BUAC OCIOT0 TBEPAOTO
semectsa; 'H SIMP (300 MT'u, IMCO-dg) 8 12.21 (c, 1H), 8.45 (2¢c, 1H), 7.61-7.42 (v, 2H), 7,37-7,21 (m, 2H),
5,17 (m, J=3,9 T'u, 1H), 4,32 (M, 2H), 3,63 (M, 1H), 3,34-3,21 (M, 1H), 2,31 (M, 1H), 2,22-2,00 (m, 1H); MC
(UP+) 285,2 (M+1), 307,1 (M+Na), (UP-) 283,1 (M-1).

Cragus 3. Toayuenue (2S,4R)-N1-(4-xmoppermnm)-N2-(5-((-)-1-(3-uuanopenun)-3 -uuxnompomnui-1-((R)-
1, 1 -nuMe TUIITUIICY Tb(PHHAMK IO )IPOTIHIT) -2 - TOpPeHHT) -4 -THIPOKCHITHPPOTH N H- 1,2 - nukapOokcamuna (5d) u
(2R, 4R)-N1-(4-x10ppenum)-N2-(5-((-)-1-(3-muanopennn)-3 -uurnonponun- 1 -((R)-1, 1 -aume T THICY TbPUH-
aMua0 )ponun)-2-propdheHun)-4 -ru IPOKCUMUPPOTHIHH-1, 2 -quKapOokcamuaa (4f).

B pesymsrare peakuuu (4R)-1-(4-xmopderuaxapoamMon)-4-ruIpoKCUMTHPPOTHAHH-2-KapOOHOBOH KHCJIO-
Th1 (5¢) (550 wmr, 1,932 mmoup) ¢ (R)-N-((-)-1-(3-amuno-4-dproppenun)-1-(3-nuuanopeHun)-3 -UKI0MPOIH-
JIIPOTIHIT)-2 -METHANPONAH-2 -Cy Ib(uHAMHAOM (4¢) (799 mr, 1,932 mmoup) B TeTparuapodypane (5 Mia) ¢ mpu-
MEHCHHEM J3THI-2-3TOKCUXHHOIUH- 1 (2H)-kapOokcunara (478 mr, 1,932 MMOIb), KaK OMHCAHO HA CTAIUH 5 CXe-
MBI 4, TOCJIE OYHCTKH KOJOHOYHOH (hmam-xpomarorpadueii (cumukarens, 24 r, amoupys cmechto CMA 80 B
xaopogopme, ot 0 1o 100%) noayyanu:

1) (2R, 4R)-N1-(4-xmoppenunm)-N2-(5-((-)-1-(3-unanodpennn)-3-murnonponui-1-((R)-1, 1 -aume T Tui-
cymbpuHaAMuI0))ponu)-2-hTopdeHun)-4-ruxpoKCHIUPPOMIUH-1,2 -nukapookcamun  (4f) (267 wmr, 0,393
MMOJIb, BeIX0X 20,32%) B BHAE OSIOr0 TBEPAOTO BEHICCTBA, 3aTEM

2)  (25,4R)-N1-(4-xn0pdenun)-N2-(5-((-)-1-(3-uuanopenun)-3 -murnonponui-1-((R)-1, | -aume T THI-
cymbpuHaMum0))ponun)-2-hropdeHun)-4-ruxpokcHnUppoMauH-1,2 -nukapookcamun  (5d) (203 mr, 0,298
MMOJIb, BBIX0A 15,45%) B BHIE CBETI0-OPAHKEBOTO TBEPIAOTO BCILECTRA; 'H SIMP (300 MI'n, IMCO-de) & 9,84
(c, 1H), 8,48 (c, 1H), 7,94 (a, J=7,4 T'u, 1H), 7,77 (a, J=1,9 I'u, 1H), 7,70 (ar, J=7,3, 1,5 Tu, 1H), 7,52 (M, 4H),
7,31-7,23 (M, 2H), 7,19 (M, 1H), 7,09 (M, 1H), 5,49 (c, 1H), 5,18 (x, J=3,7 I'u, 1H), 4,66 (T, J=7,5 'y, 1H), 4,39
(c, 1H), 3,67 (M, 1H), 3,47-3,37 (M, 1H), 2,68-2,54 (M, 2H), 2,17-2,05 (M, 1H), 2,06-1,87 (M, 1H), 1,11 (c, 10H),
0,89 (M, 1H), 0,72-0,49 (v, 1H), 0,33 (M, 2H), -0,02 - -0,20 (v, 2H); '°F SIMP (282 MI', IMCO-dy) & -127,00;
MC (UP-) 678.4, 679,5 (M-1); ontuueckoe BparueHue [a]p=(-) 190 [0,08, MeOH].

Cramus 4. Tlomyuenume (2S,4R)-N2-(5-((-)-1-amun0-1-(3-1tuaHo(eHU)-3 - LHKJIO MPOMUIITPOITHIT)-2 -
¢ropperu)-N1-(4-x10pPeHun)-4-ruapokCHTHppoTHINH- 1,2 - tukapookcamuaa (5¢).

B pesyaprate peakuun (25,4R)-N1-(4-xmoppenmt)-N2-(5-((-)-1-(3-uuanopenun)-3 -uuknonponui-1-((R)-
1, l-numMe TUIITUIICY Tb(PHHAMK IO )IpOTIHIT) -2 - TOpPeHHT) -4 -THIPOKCHITHPPOTHIHH- 1,2 - nukapookcamuna  (5d)
(183 wmr, 0,269 MmMo1B) B 3TaHOC (5 MIT) ¢ MpuMeHEHUEM KOHUECHTpHpoBaHHO# HCl (0,224 M, 2,69 MMOITB), Kak
OIMMCAHO Ha cxeMe 4, cTaauu 6, mocae OUYUCTKH KOJOHOYHOH (hiam-xpomarorpadueii (Crimkarens, 12 r, 3mou-
pya ot 0 g0 30% CMA 80 B xmopodopme) momayuamu (2S,4R)-N2-(5-((-)-1-amuHO-1-(3-uuaHopeHm)-3-
UKJIO Mponuponu)-2-propdermn)-N 1 -(4-xa0ppeHun)-4-ru ApokcUnUppoMauH-1,2-nukapookcamun  (5¢)
(100 mr, 0,174 Mmook, BBIXO 64,5%) B BHIC OGeciBeTHOro TBepaoro Bemectsa, 'H SIMP (300 MI', JIMCO-ds)
59,77 (c, 1H), 8,47 (c, 1H), 7,94 (n, J=7,5Tu, 1H), 7.86 (1, J=1,7 'y, 1H), 7,66-7,58 (M, 2H), 7,57-7,51 (M, 2H),
7,45 (1, J=7,8 T'y, 1H), 7,31-7,24 (M, 2H), 7,15-7,08 (M, 2H), 5,17 (a, J=3,8 T'y, 1H), 4,65 (1, J=7,5 T, 1H), 4,40
(c, 1H), 3,67 (am, J=10.3, 4,6 Ty, 1H), 3,43 (M, 1H), 2,30 (M, 2H), 2,25-2,07 (M, 3H), 2,03-1,89 (M, 1H), 1,09-
0,93 (M, 2H), 0,62 (M, 1H), 0,38-0,28 (v, 2H), -0.04 - -0,14 (v, 2H); '°F SIMP (282 MI'u, IMCO-dy) 3 -127.76;
MC (UP+) 598.,4, 600,4 (M+Na); BOXX: 5,12 mun (93,86%); ontuueckoe BpamieHue [a]p=(-) 96,05 [0,86,
MeOH].
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INonyuenue (2R,4R)-N1-(4-xnopdennn)-N2-(5-((-)-1-(3-unanodenun)-3-uukinonponui-1-((R)-1,1-

JUMETHISTHICYIbPHUHAMHUAO )ipomui)-2-propdenun)-4-merokcu-N 1 -merunnupponauant-1,2-nukapOokcamuna
(6¢c) u (2S,4R)-N1-(4-xnopdenunn)-N2-(5-(1-(3-unanodennn)-3-uuknonponui-1-((R)-1,1-qumerunstuncyib-
¢dbunamuno)nponun)-2-bropdennn)-4-meroxcu-N 1 -merunnupponuaun-1,2-gukapdbokcamuna (6d).

Cramuss 1. Tlonyuenue (4R)-mermn-1-((4-xnopdenun)(mMernn)kapOamon)-4-METOKCUITHPPOTUIHH-2-
kapOokcunara (6a).

K nepeMelaHHOMY pacTtBopy (2R,4R)-1-(4-xnopdenunkapdbamonn)-4-ruApOKCHTHPPOTH TN H-2 -
kapOoHoBoii kucnoTe (10) (0,837 r, 2,94 mmounb) B N,N-numerundopmamune (20 min) npu 0°C nobasnsnu rua-
pun Hatpus (60% nucnepcus B MuHepainbHoM macie, 0,941 r, 23,52 mmonb) u nepememnBaind npu 0°C B Teue-
nue 1 4. K peakunonnoit ecmecu npu 0°C nobasnsiniu metunuonun (1,471 mu, 23,52 MMOJb) U nepeMeLIiBaiy B
TeyeHue 2 4. Peakuuro racunu nodasnenuem 1H. BogHoro pacrsopa KHSO, (15 mi), Boast (100 mu1) u skcTpa-
rupoBanu stunaueratoM (3x100 mi). Opranndeckue ciou 0ObEAMHSIIH, NPOMbIBAKM Boxo# (2x50 mut), Hackl-
[IIEHHBIM COJIEBbIM pacTBopoM (50 mi), cyuiunu, GuabTpoBasl U KOHLUEHTPUPOBAIM B BakyyMe. HeouuniieHHbIH
OCTaTOK OYHMINAIH KOJIOHOYHOH (uawm-xpomarorpaduent [cunukarens, 40 r, anroupys cmecsio (9:1) satunauerara
u MeraHosa B rekcaHax, ot 0 no 40%], ¢ nonyuenueM ((4R)-merun-1-((4-xnopdenun)(merun)kapdbamon)-4-
METOKCHITUPPOJUANH-2-kapbokcunara (6a) (250 mr, 0,765 mmoub, Boixon 26,0%), KOTOPBIA MCIONb30BAIH IS
cnenyroweit peakunn, 'H SIMP (300 MI'y, IMCO-dg) & 7,49-7,40 (m, 2H), 7,37-7,30 (m, 2H), 4,54-4.30 (m,
1H), 3,90-3,74 (m, 1H), 3,67 (n, J=4,7 I'y, 3H), 3,29-3,18 (M, 1H), 3,11 (2¢, 3H), 3,06 (2¢, 3H), 2,70-2,21 (M,
2H), 1,80-1,60 (m, 1H), MC (MP+) 349,3 (M+1).

Cragus 2. Tlonyuenue ((4R)-1-((4-xnopdenun)(mMerun)kapbamont)-4-MeTOKCUITHPPOIHANH-2-KapOo-
HOBO#M KHCJIOTHI (6b).

K nepememannomy pactBopy (4R)-merun-1-((4-xnopdenun)(mernn)kapdaMmous)-4-MeTOKCUITUPPOTHAUH-
2-kap6oxkcunara (6a) (250 mr, 0,765 mmounb) B MetanoJie (10 Mi1) mpu KOMHATHOM TeMIepaType A00aBIIsId TH-
pokcun Hatpus (0,765 mu, 3,06 mmounb, 4H. BOAHBIH pacTBOp), MEpEeMELIHBAIA TP KOMHATHOH TeMmIeparype B
TeYeHUe HOYM U KOHLEHTPHUPOBAJIM B BakyyMme Ajis ynaieHus MeraHosa. Ocrartok pactBopsiid B Bozxe (30 min),
nonkucisuik 1H. pactBopom KHSO, u axcrparuposanu atunauerarom (3x50 mi). Opranuyeckue ciion oObean-
HSIIM, TPOMBIBATH BOAOH (20 MJT), HACHIILEHHBIM COJIEBBIM pacTBopoM (20 mi1), cywmuiau, GUIbTPOBaIH U KOH-
LEHTPHPOBaIK B Bakyyme ¢ nmonydeHueM ((4R)-1-((4-xmopdenun)(meTun)kapOamon)-4-MeTOKCHTUPPOITH AHH-
2-kapboHoBo# kucaoThl (6b) (230 mr, 0,735 MMoub, Beixon 96%) B Buae 0eloro TBEPAOro BELIECTBA, 'H AMP
(300 MI'u, AMCO-d¢) o 12,64 (c, 1H), 7,47-7,31 (m, 4H), 4,40-4,24 (m, 1H), 3,90-3,73 (M, 1H), 3,33-3,16 (M,
1H), 3,11 (2¢, 3H), 3,08 (2¢, 3H), 2,50-2,19 (m, 2H), 1,80-1,57 (m, 1H); MC (3P+) 313,3, (3P-) 311,2 (M-1).
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Cragus 3. Toayuenue (2R,4R)-N1-(4-xmoppernm)-N2-(5-((-)-1-(3-uuanopenun)-3 -uuxnonpomnui-1-((R)-
1, 1-numMe TUIITHICY Th(PHHAMKAO ) TPOTIHIT)-2-(hTOpeHmT)-4-MeTOKCH-N | -Me THITHPPOTHIMH- 1,2 -1uKapOokca-
muaa (6¢) u (2S,4R)-N1-(4-xnopdpenun)-N2-(5-(1-(3-uuanoenun)-3-uuknonponui-1-((R)-1,1-rumerumstun-
cymb(uHAMHAO )Iponu)-2-PpTopdeHun)-4-meTokcH-N | -MeTHIMHPpOIUAUMH- 1,2 -nukapOokcamuaa (6d).

K cmecu ((4R)-1-((4-xna0opdenun)(MeTun)kapoaMou)-4-METOKCHITUPPOTHIUH-2-KAPOOHOBOH  KHCIIOTHI
(6b) (230 mr, 0,735 mmoab), (R)-N-((-)-1-(3-amun0-4-(pToppheHmn)- 1 -(3-uuano PeHU)-3 -LUKJIO MPOMHIITPOIIHII ) -
2-metumponaH-2-cy ib¢puHamuna (4e) (304 mr, 0,735 mmone) B Terparuapodypane (5 M) 100aBIsANId 3THA-2-
srokcuxuHoHH-1(2H)-kapookcunar (EEDQ, 182 mr, 0,735 MMO0J1b) M HATPEBAM NMPH KUICHHH C OOPATHBIM
XOJOAUIBHUKOM B TeUCHHE 16 4. PEakIMOHHYI0 CMECh KOHICHTPUPOBAIM B BAKYYME U OYMIIATIH MOTy4YCHHBIH
OCTaTOK KOJOHOYHOH (hmam-xpomarorpadueit (cumukarens, 40 r, amoupys cmecbto CMA 80 B xtopodopme, ot
0 mo 100%) ¢ momyuyeHHEM:

1) (2R, 4R)-N1-(4-xmoppennm)-N2-(5-((-)-1-(3-unanodpenun)-3-murnonponui-1-((R)-1, 1 -aume T THI-
cyabhuramuno)nponun)-2-hropheHnn)-4-meTokcu-N 1 -meTHImUppoMauH-1,2-1ukapbokcamuaa (6¢) (279 wr,
0,394 MmMo.1b, BBIXOA 53,6%) B BUAC OEJIOr0 TBEPAOTO BEIICCTBA, "H SIMP (300 MT'u, IMCO-dy) 3 9.89 (c, 1H),
8,02 (n, J=7,1Tu, 1H), 7,80 (a, J=1,8 I'u, 1H), 7,73 (ar, J=7.4, 1,3 T'u, 1H), 7.66-7,58 (M, 1H), 7,54 (a, J=7,7 'y,
1H), 7,40 (c, 4H), 7.21 (an, J=10,5, 8,8 I'u, 1H), 7,17-7,05 (m, 1H), 5,55 (c, 1H), 4,75-4,56 (M, 1H), 3,80 (c, 1H),
3,16 (c, 3H), 3.09 (c, 3H), 3,03 (a, J=11,2 T'u, 1H), 2,78-2,67 (M, 2H), 2,66-2,54 (m, 1H), 2,47-2.23 (M, 1H),
1,82-1,61 (m, 1H), 1,15 (a, J=1,4 Tu, 9H), 1,14-1,00 (M, 1H), 1,04-0,76 (m, 1H), 0,66 (M, 1H), 0,36 (M, 2H),
0,08-0.11 (M, 2H); '°F SIMP (282 MTI'n, JMCO-de) 3 -126,84; MC (MP+) 708.,6 (M+1), 730.6, 732.6 (M+Cl),
(HP-) 706,6, 708.6 (M-1).

2) (2S,4R)-N1-(4-xmoppernm)-N2-(5-(1-(3-uuanoperun)-3 -uonponui- 1-((R)-1, | -qumeTumaTun-
cymbpuHaMumo)nponun)-2-hpropdennn)-4-metokcu-N 1 -MeTunnuppoauauH-1,2-guxkapboxcamuga (6d) (200 wmr,
0,282 mmomb, BEIX0 38,4%) B BUAC O€I0TO TBEPIOTO BEIICCTRA! "H SIMP (300 MT'u, AMCO-dg) 3 9,73 (c, 1H),
7,95 (a, J=7.3 Tu, 1H), 7.81 (1, J=1,7 T'u, 1H), 7,72 (ar, =74, 1,3 T'u, 1H), 7,62 (a, J=8.3 T'u, 1H), 7,54 (xa,
J=7.7 T, 1H), 7.40 (c, 4H), 7.22 (an, J=10,4, 8,7 I'u, 1H), 7,14 (m, 1H), 5,56 (c, 1H), 4,58 (1, J=8.,4 T'u, 1H),
3,94-3,79 (m, 1H), 3,29 (M, 1H), 3,10 (c, 3H), 3,08 (c, 3H), 2,73 (m, 2H), 2,57 (m, 1H), 2,43 (M, 1H), 1,74-1,50
(M, 1H), 1,28-1,16 (v, 1H), 1,15 (2¢, 9H), 0,99-0,78 (m, 1H), 0,66 (M, 1H), 0,37 (v, 2H), 0,10 - -0,11 (v, 2H); '°F
AMP (282 MI'u, IMCO-dg) 6 -127,21; MC (MP+) 708.6 (M+1), 730,6, 732.6 (M+Cl), (UP-) 706.,6, 708.6 (M-1).

IMomyuenue (2R,4R)-N2-(5-((-)-1-amuno-1-(3-uuanopeHmT)-3 -HUKI0IponHInponun)-2-proppenun)-N1-
(4-xmopdenun)-4-meTokcu-N 1 -MeTHIHPPOTHIHH-1,2 - nukapOokcamMuaa (6e).

B pesymrare peakuuu (2R,4R)-N1-(4-xmoppennm)-N2-(5-((-)-1-(3-uuanopenun)-3 -uuknonponui-1-((R)-
1, 1-numetunaTuncy abpuramu o) nponun)-2-propdhernn)-4-metTokcu-N 1 -Me THIIHPpOIMAKH- 1, 2-1HKapOOKCa-
muza (6¢) (170 mr, 0,240 MMomb) B 3TaHOIC (5 M) ¢ mMpuMEHeHHEM KoHuEHTpupoBaHHOi HCI (0,200 M, 2,400
MMOJIb), KaK OMUCAHO Ha cxeMme 4, ctagud 6 QI MOJIYUYCHHS COCAUHEHHMs 4g, MOCAE OUYUCTKH KOJOHOYHOH
(mm-xpomaTorpadueii (cunukaress, 12 r, amoupys ot 0 10 30% CMA 80 B xtopodopme) noxyyamu (2R, 4R)-
N2-(5-((-)-1-amun0-1-(3 -1tuano peHu)- 3 -UKIoMponUuanponun)-2 -gpropdenmn)-N 1 -(4 -xnoppeHu) -4 -ME TOKCH-
N1-meTumupponuaus-1,2-quxapookcamun (6¢) (115 mr, 0,190 mmoms, BeIxoa 79%) B BHOE O€I0r0 TBEPAOTO
semectsa;, 'H SIMP (300 MTI'u, IMCO-dg) 8 9,65 (c, 1H), 7,94 (n, J=7.7 T'u, 1H), 7.89 (1, J=1,7 'y, 1H), 7,66
(aar, J=10,3, 7.7, 1,4 Tu, 2H), 7.49 (un, J=7.9 T'u, 1H), 7,46-7,34 (M, 4H), 7,19-7.12 (M, 2H), 4,56 (T, J=8,3 I',
1H), 3,93-3,77 (m, 1H), 3,10 (c, 3H), 3,08 (c, 3H), 2,61-2,39 (M, 2H), 2,36 (c, 2H), 2,31-2,14 (M, 2H), 1,72-1,52
(v, 1H), 1,13-0,97 (M, 2H), 0,77-0,57 (M, 1H), 0,42-0,27 (M, 2H), 3,42-3.19 (m, 1H), -0,00 - -0,07 (M, 2H); "°F
SMP (282 MI'u, AMCO-dg) 6 -128,01; MC (UP+) 626.4, 628,4 (M+Na); uucrora no B2XX 99,04%; onrtuue-
ckoe BpareHue [a]p=(-) 142,49 [1,005, MeOH].

IMomyuenue (2S,4R)-N2-(5-((+)-1-amuno-1-(3-uuano peHIT)-3 -HUKIOMPONUIIPONUI)-2-propdhenun)-N1 -
(4-xn0pdenun)-4-metokcu-N | -mMeTHmuppouauH- 1,2 -qukapdokcamuaa (6f).

B pesynmerare peakmuu (2S,4R)-N1-(4-xnopdenunn)-N2-(5-(1-(3-unanopenun)-3-uuknonponui-1-((R)-
1, 1-numetunaTuncy abpuramuno)npomun)-2-propdhernn)-4-meTokcu-N 1 -Me THIMHPPOTMAKH- 1, 2-1HKapOOKCa-
muza (6d) (238 mr, 0,336 MMous) B 3TaHoNe (5 MT) ¢ mpuMeHeHHEM koHIEeHTpupoanHoi HCI (0,280 mu, 3,36
MMOJIb), KaK OMUCAHO Ha cxeMme 4, ctagud 6 I MOJIYUYCHHS COCAUHEHHMs 4g, MOCAE OYUCTKH KOJOHOYHOH
(mm-xpomaTorpadueii (cumikarens, 12r, amoupys ot 0 1o 30% CMA 80 B xnopdopme) noayyanu (2S,4R)-
N2-(5-((+)-1-amun0-1-(3-unaHo PeHmI)-3 -HUKI0 MPOmHInponuI)-2 -Gpropdenun)-N1-(4-xnoppheHu)-4 -METOK-
cu-N1-metunmuppoauaus-1,2-guxapookcamun (6f) (106 mr, 0,175 mmoab, Berxoa 52,2%) B Bune 6€10ro TBEp-
joro semectsa, 'H SIMP (300 MI'u, IMCO-dg) 3 9.81 (c, 1H), 7.98-7,91 (m, 1H), 7.89 (1, J=1,7 'y, 1H), 7.70-
7,62 (M, 2H), 7.48 (1, J=7.8 T'u, 1H), 7,40 (a, J=1,5 'y, 4H), 7,18-7,10 (m, 2H), 4,63 (ax, J=10,3, 7.0 'y, 1H),
3,80 (1, J=3,5T'u, 1H), 3,15 (c, 3H), 3,09 (c, 3H), 3,02 (m, 1H), 2,73 (M, 1H), 2,35 (c, 3H), 2,24 (M, 2H), 1,70 (M,
1H), 1,05 (m, 2H), 0,66 (M, 1H), 0,36 (v, 2H), 0,03 (c, 2H); '°F SIMP (282 MTI'u, IMCO-ds) & -127,42; MC
(HAP+) 626,4, 627.5 (M+Na), (MP-) 602.5, 603,3 (M-1); uuctora mo B2XKX 91,30%; onruueckoe BpaILCHHE
[o]p=(+) 189,77 [0,86, MeOH].
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[Moayuenue  (R)-N2-(5-((+)-1-amuno-1-(3-1manopenmn)-3 -ummonporu/mnpomm)-Z-(bTop(beﬂpm)-N 1-(4-
xsopdernn)nmupponuaus-1,2-auxkapookcamuaa (7¢).

Cranus 1. [Tomyuenue (R)-1-(4-xnopdenunxapbamomt)mupponuanH-2-kapOoHOBO#M KUCIOTSI (7a).

B pesyasrare peakumu D-nponuna (1,0 r, 8,69 MMones) B BOgHOM pacTBope ruapokapboHara Hatpust (69,5
M, 34,7 mmons, 0,5M) ¢ 4-xnopdeHmnuzonmanHarom (1n) (2,223 ma, 17,37 MMOAb) C IPUMEHEHHEM YCIOBHIM
peaKkLMM M BbIACACHHsI MNPOAYKTA, OINMMCAHHBIX Ha craguu 9 cxembl 1, nomywanu (R)-1-(4-xmopdenmn-
Kap0aMOW1)TUPPOIMIHH-2-KapOoHOBY0 kucaoTy (7a) (1,6 r, 5,95 mmons, Beixoa 68,6%) B Buae Oenoro Teep-
goro semecrsa; 'H IMP (300 MI'u, IMCO-ds) & 12,45 (c, 1H), 8.42 (c, 1H), 7.66-7.41 (M, 2H), 7.41-7,09 (m,
2H), 4,44-4,16 (m, 1H), 3,67-3,38 (M, 2H), 2,28-2,05 (M, 1H), 1,92 (m, 3H); MC (UP+) 269,1 (M+1), 2912,
293,2 (M+Na), (MP-) 267,2, 269,1 (M-1); orrrrueckoe Bpawenue [o]p=(+) 59,33 [0,3, MeOH].

Cranus 2. Tlonyuenue (R)-N1-(4-xnopdernn)-N2-(5-((+)-1-(3-umano penmn)-3-umxnonponui-1-((R)-1,1-
JUMETHID THICY Ib(UHAMHK 0 ) [IPOITHI)-2 - rop heHmm) mupponuauH- 1,2 - iukapookcamuaa (7b).

B pesynerate peakumu (R)-1-(4-xmop penmnxapbamonn)mupponuaun-2-kapooHosoi kuciotsl (7a) (0,5 r,
1,861 mmoims), (R)-N-((-)-1-(3-amuno-4-propdenmn)- 1 -(3-1mano GeHun )-3 -LIMKI0 PO IMAIIPOTIHI ) -2 -ME THIIPO-
naH-2-cyasduHamuaa (4e) (0,770 r, 1,861 mmons) B Terparuapodypare (25 M) ¢ NPUMECHECHHMEM 3THI-2-
stokcuxuHouH- 1 (2H)-kap6okcunara (0,460 r, 1,861 MMOIB) C HUCMOIB30BAHKUEM YCIIOBHM PECAKLIMK U BbIACIIC-
HHS MPOAYKTA, OMMCAHHBIX Ha cTaauu 10 cxemsl 1, Mmocie 0YMCTKHM KOJIOHOYHOM (pasm-xpomarorpadueii (criu-
karenb, 25 r, amoupys cmecbro CMA 80 B xitopodopme, ot 0 10 100%) nmomyuanu (R)-N1-(4-xaopdennn)-N2-
(5-((+)-1-(3-umanopermn)-3-uumonpomnmi-1-((R)-1, I -aumetrnstrncy nbpunamumo )pormn)-2 -gropde-
HWI)upponuaun-1,2-nukap6okcamua (7b) (1,08 r, 1,626 mmons, Beixox 87%) B BuAE GECUBETHOrO TBEPIOTO
semectsa; 'H AMP (300 MI'y, IMCO-dg) 8 9,84 (c, 1H), 8.45 (c, 1H), 7.92 (n, J=7.3 T, 1H), 7,78 (1, J=1.8
Iy, 1H), 7,71 (ar, J=7.3, 1,4 Ty, 1H), 7,65-7,44 (M, 4H), 7,32-7,24 (M, 2H), 7,19 (an, J=10,4, 8,7 'y, 1H), 7,16-
7,03 (m, 1H), 5,53 (c, 1H), 4,68-4,45 (M, 1H), 3,71-3,55 (M, 2H), 3,56-3.42 (m, 1H), 2,77-2,55 (M, 1H), 2,22-2.04
(M, 1H), 1,95 (M, 4H), 1,12 (¢, 9H), 1,00-0,75 (m, 1H), 0,74-0,50 (m, 1H), 0,41-0,26 (m, 2H), 0,10 - -0,25 (M,
2H); "F AMP (282 MI'y, IMCO-ds) & -127,07, MC (UP+) 686.5, 688,5 (M+Na); orriucckoe BpaieHue
[o]p=(+) 142,65 [0,415, MeOH].

Cragus 3. (R)-N2-(5-((+)-1-Amuno-1-(3-unanodermn)-3-tumxnonponuinpormt)-2 -¢ropdenmt)-N1-(4-
xsoperun)mupponuaus-1,2- aukapookcamun (7¢).

B pesynbrare peakumu (R)-N1-(4-xnopdennn)-N2-(5-((+)-1-(3-umano permn)-3 -umxnonpornui-1-((R)-1,1-
JUMCTII TWICY Ib(HUHAMU IO )rporm)-2 -proppermn) mupponuaus- 1,2 - nukapbokcamuna  (7b) (0,9 r, 1,355
MMOJIb) B 3TaHoue (20 i) ¢ npumenenueM koHueHTpupoBanHoi HCI (1,129 mn, 13,55 mmonb), kak ormcaHo Ha
cTaauu 6 cXeMbl 4, MOC/Ie OYHUCTKH KOJIOHOYHOM (pdm-xpomarorpadueit (cuaukarensb, 25 T, 3IOUPYst CMECHIO
CMA 80 B xmopodopme, ot 0 go 30%) nomyuamu (R)-N2-(5-((+)-1-amuno-1-(3-umanodenmn)-3-uprronpo-
rmtrponi)-2-¢propderm)-N 1 -(4-xnoppenmn)mpponuaun- 1,2 - aukapdokcamun (7¢) (200 mr, 0,357 mmons,
BBIXOA 26.4%) B BUIe Genoro TBepaoro Bemectsa, 'H AMP (300 MI'u, IMCO-ds) 8 9.76 (c, 1H), 8,43 (c, 1H),
7.94 (n, J=7,7 T'u, 1H), 7,86 (1, J=1,6 I'u, 1H), 7,63 (mar, J=7.8, 6,1, 1,3 I'u, 2H), 7,59-7,51 (M, 2H), 7,46 (T,
J=78 T'y, 1H), 7,33-7,23 (M, 2H), 7,19-7,05 (M, 2H), 4,64-4,52 (m, 1H), 3,61 (m, 1H), 3,49 (M, 1H), 2,31 (M, 2H),
2.22 (M, 2H), 2,14 (m, 1H), 1,96 (M, 3H), 1,04 (M, 2H), 0,63 (m, 1H), 0,33 (M, 2H), -0,07 (M, 2H); '°F SIMP (282
MTI'y, IMCO-d¢) 6 -127,97; MC (MP+) 582,4 (M+Na), (UP-) 558,5 (M-1), 594 .3, 596,3 (M+Cl); IR(KBr) 3385,
2229, 1657, 1527, 1494, 1406 cm'; onmiieckoe spamenue [o]p=(+) 23,57 [0,28, MeOH].
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Monyuenue  (S)-N2-(5-((-)-1-amuno-1-(3-1mano herun)-3 -umkionporminponui )-2-prop permn)-N 1-(4-
xsopermn)nmupponuaus-1,2- nukapooxcamuaa (8c).
Craawms 1. [Tonyuenue (S)-1-(4-x10pdeHrnkapOaMonT )P pOTMAUH-2 -KapOOHOBOM KUCIOTHI (8a).
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B pesyabtare peakumu L-mposausa (1,0 r, 8,69 MM071b) B BOJHOM pacTBOpe ruapokapbonara Hatpus (69,5
M, 34,7 mmons, 0,5M) ¢ 4-xnopperummzonuanatoM (1n) (2,223 ma, 17,37 MMOIB) C MPUMEHEHHEM YCJIOBHHA
peaKLMH U BBIACJICHHS MPOAYKTA, OMHUCAHHBIX HA cTtaaud 9 cxemsl 1, momyyanu (S)-1-(4-xnopdenunkapdbamo-
WJT)TUPPOJIH AUH-2-KapOoHOBY10 kucaoTy (8a) (1,643 r, 6,11 mmons, Bbixoa 70,4%) B Buae Oenoro TBEepaoro
semectsa; 'H IMP (300 MI'u, JIMCO-dg) & 12,45 (¢, 1H), 8.42 (c. 1H), 7.60-7.45 (m, 2H), 7,34-7.20 (m, 2H),
4,39-4,19 (M, 1H), 3,63-3,39 (M, 1H), 2,17 (m, 1H), 2,02-1,80 (M, 4H); MC (UP+) 269,3 (M+1), 2913, 2933
(M+Na); (UP-) 267,2 (M-1); ontuueckoe Bpawenue [a]p=(-) 51,85 [0,27, MeOH].

Cramusa 2. [omyuenue (S)-N1-(4-xmopdpenun)-N2-(5-((-)-1-(3-uuanopenun)-3-uukionpormi-1-((R)-1,1-
JHUMETHIII TUICY Tb(hUHAM U IO )IpoTIHT)-2 - TOp e HMN) muppouauH- 1,2 - nukapOokcamuaa (8b).

B pesyastate peakuuu (S)-1-(4-xnopdeHunkapOaMOUI)MUPPOIHAHH-2-KapOOHOBOH kucIoTh (8a) (0,5 r,
1,861 mmoms), (R)-N-((-)-1-(3-amuno-4-dpropdenun)-1-(3-1manoheHnn)-3- M KIOMPOMHIMPOITHII) -2 -ME THIIPO-
naH-2-cynspunamuga (4e) (0,770 r, 1,861 mmonb) B TetparuapodypaHe (25 Ma) C MPUMEHEHHEM 3THI-2-
sTokcuxuHouH- 1 (2H)-kap6okcunara (0,46 r, 1,861 MMOIB) C HCTIOIB30BAHHEM YCIOBHH PEAKLMH H BBIICICHHS
MpOJyKTa, ONMUCAHHBIX Ha cTaguu 10 cxemsl 1, mocie OYMCTKH KOJOHOYHOH (mam-xpomaTtorpadueit (cunuka-
renb, 25 r, amoupys cmeckto CMA 80 B xiopodopwme, ot 0 no 100%) nomyyanu (S)-N1-(4-xnopdpennn)-N2-(5-
((-)-1-3-umanodpenun)-3-yuronponui-1-((R)-1, 1 -mume tumy Tuncy s puaamu o) mpornun)-2 -G roppe Hum) mup-
poaunus-1,2-mukap6oxcamun (8b) (1,002 r, 1,509 mmons, Beixoa 81%) B Buae 6€CLUBETHOrO TBEPAOrO BELICCT-
Ba; 'H SIMP (300 MI'u, IMCO-de) 8 9.83 (c, 1H). 8.45 (c, 1H), 8,02-7.91 (m, 1H), 7.78 (1, J=1,8 T', 1H), 7.71
(ar, J=7.3, 1,5 Ty, 1H), 7,61-7,45 (m, 4H), 7,32-7.25 (M, 2H), 7,20 (an, J=10,4, 8,7 T'y, 1H), 7,15-7,04 (m, 1H),
5,51 (c, 1H), 4,72-4,49 (m, 1H), 3,62 (M, 1H), 3,58-3,42 (M, 1H), 2,62 (m, 1H), 2,14 (M, 1H), 2,06-1,85 (M, 4H),
1.12 (c. 10H), 0,97-0,78 (m, 1H), 0,70-0,54 (M, 1H), 0.45-0.26 (m, 2H), 0,02 --0,17 (m, 2H); '°F SIMP (282 MTI'u,
JAMCO-de) 6 -127,28; MC (UP+) 686,5, 688,5 (M+Na); onriyeckoe BpameHue [o]p=(-) 208,15 [0,27, MeOH].

Cramus 3. (S)-N2-(5-((-)-1-AmunHo-1-(3-umaHo peHUI)-3 -UHKIOMPONHIPOI)-2-propdpeun)-N1-(4-
xJoppeHuT) muppoauauH-1,2-ukapookcamua (8c).

B pesynsrate peakumu (S)-N1-(4-xnopdennn)-N2-(5-((-)-1-(3-unanopenunn)-3-uuxionpormi-1-((R)-1,1-
JUMETHIII TUIICY Ib(MHAM KO )Tponun)-2-propheHun) mupponuaus- 1,2 - aukapbokcamuna  (8b) (0,9 r, 1,355
MMOJb) B 3TaHoje (20 M) ¢ npumeHeHueM koHueHTpupoanHoH HCI (1,129 ma, 13,55 MMmob), Kak onucaHo Ha
crtaaud 6 cXeMbl 4, MOCIC OUYHMCTKH KOJOHOYHOH (ha3m-xpomaTtorpadueid (Cunukarens, 25 r, 3THOHPYS CMECHIO
CMA 80 B xmopopopme, or 0 g0 30%) moayuyamu (S)-N2-(5-((-)-1-amuno-1-(3-unanodenun)-3-
muKIonporuanponun)-2-propdenmn)-N 1 -(4-xnopdperun) nuppoauaus-1,2-mukapooxcamus (8c) (300 mr, 0,536
MMOJIb, BBIXOX 39,5%) B BHae Genoro teepaoro Bemectsa; 'H SIMP (300 MI', IMCO-de) 8 9.76 (c. 1H), 8.43
(c, IH), 7,96 (a, J=7,3 Ty, 1H), 7.86 (1, J=1,7 T'y, 1H), 7,63 (nar, J=7.8, 4,7, 1,3 'y, 2H), 7,59-7,51 (M, 2H),
7,46 (1, J=7.8 I'uy, 1H), 7,31-7.24 (M, 2H), 7.12 (x, J=9,0 T'y, 2H), 4,66-4,45 (M, 1H), 3,69-3,54 (M, 1H), 3,56-
3,42 (m, 1H), 2,37-2,28 (M, 2H), 2,27-2,06 (M, 2H), 2,04-1,86 (m, 4H), 1,11-0,89 (M, 2H), 0,73-0,54 (M, 1H),
0,40-0,25 (M, 2H), -0,02 - -0,15 (M, 2H); "°F AMP (282 MTI'u, IMCO-ds) & -128,04; MC (UP+) 582.4; 584.5
(M+Na), (MP-) 558.4 (M-1); UK (KBr) 3386, 2229, 1655, 1594, 1526, 1494, 1405 cM™"; ontuueckoe BpameHue
[o] p=(-)102,42[1, 035, MeOH]; ananu3, paccuutanusiii pus C31H3 CIFNsO,; C, 66,48; H, 5,58; N, 12,50; naii-
neHo: C, 66,23, H, 5,71, N, 12,24,
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Monyuenue (2R,4S)-N2-(5-((+)-1-amuno-1-(3-uunanodeHun)-3-uuxionponuinponmt)-2-gropdenmn)-N1-
(4-xmophenun)-4-rugpoKCUMUPpoTHanH-1,2-gukapookcamuaa (9¢).

Cragusa 1. Toayuenue (2R,4S)-1-(4-xnopdennnxapbamon)-4-rupoKCHIUPPOTHANH-2-KapOOHOBOH KH-
cnotsl (9a).

B pesyasrate peaxkumu  (2S,4S)-4-ruapOoKCHIMPPOIHINH-2-KapOOHOBOH  KHCJIOTHI  (TpaHc-D-4-
ruapokcunponus, 1,0 r, 7,63 MMOIb) B BOZHOM pacTBOpe ruapokapbonata Hatpus (61,0 mu, 30,5 mmous, 0,5
M) ¢ 4-xnoppenunuzounanarom (1n) (1,952 mu, 15,25 MMO7B) ¢ HCIONIB30BAaHHEM YCJIOBHH PEaKLMU H BbIACTIC-
HUI TPOAYKTa, ONMHCAHHBIX Ha ctagud 9 cxemsl 1, momyuamu (2R,4S)-1-(4-xmopdenunkapbamonn)-4-
TUAPOKC UITUPPOIHAHH-2-KapOoHOBY0 kucioTy (9a) (1,643 r, 5,77 mmois, Beixon 76%) B BHAE 6€J10ro TBEpIOTo
semectsa; 'H AMP (300 MI'u, JIMCO-dg) & 12,43 (c, 1H), 8.47 (c. 1H), 7.57-7.48 (m, 2H), 7.31-7.22 (m, 2H),
5,16 (m, J=3,9 I'u, 1H), 4,34 (m, 2H), 3,60 (an, J=104, 4,6 I'u, 1H), 3,45-3,35 (M, 1H), 2,12 (M, 1H), 1,92 (M,
1H); MC (UP+) 285,3 (M+1), 307,2, 309,3 (M+Na), (MP-) 283,2, 285,3 (M-1); ontuueckoe BpaiieHHe [ot]
p=(+)54, 375 0,32, MeOH].
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Craaus 2. [onyuyenue (2R,4S)-N1-(4-xnopdennn)-N2-(5-((+)-1-(3-unanopenun)-3-uukaonponui-1-((R)-
1, 1-quMe TUII THIICY b UHAMU A0 )TporuI)-2-h TopheHunn)-4-ruapokcunupponuaus- 1,2 - nuxapookcamuaa (9b).

B pesynsrate peakiuu (2R,45)-1-(4-xmopderunkap6amMon)-4 -ru ApOKCUIMMHUPPOTHINH-2-KapOOHOBOH KH-
cmottt (9a) (0,7 r, 2459 wmmoms), (R)-N-((-)-1-(3-amuno-4-propdenun)-1-(3-uunanHopenun)-3-
LU KJIOMPOTHIITPOIINI)-2-ME TUINPONaH-2-cy nbpunamuaa (4e) (1,017 r, 2,459 mmons) B Tetparuapodypasne (25
MJ) ¢ MPUMEHEHHEM JTHI-2-3TOKCUXHHOJIUH-1(2H)-kapbokcunarta (0,608 r, 2,459 MMOIb) C HCIOIB30BAaHHUEM
VCJAOBHH pEaKUHH W BBIACICHHUS MPOIYKTA, OMMCAHHBIX HAa cTaaud 10 cxeMmbl 1, mocie OYHCTKH KOJIOHOYHOM
¢mum-xpomartorpadueit (cumukarens, 25 r, amoupys cmecbro CMA 80 B xnopogopme, ot 0 10 100%) moy4a-
a1 (2R,4S)-N1-(4-xnoppenun)-N2-(5-((+)-1-(3-unanopenun)-3-uukaonponun-1-((R)-1,1-nume THa3 THICY B~
¢dbunamuzo)npomnun)-2-GropdeHnn)-4 -ruApoKCUNHUPpoIHIHH-1,2-tukapbokcamua (9b) (1,37 r, 2,014 mmoas,
BbIX0a 82%) B BHAE OCJI0r0 TBEPAOrO BEILECTBA, 'H sIMP (300 MT'u, AMCO-dg) d 9,86 (c, 1H), 8.49 (c, 1H),
791 (am, J=7.5, 2,4 Ty, 1H), 7.78 (1, J=1,7 T'u, 1H), 7,71 (ar, J=7.,4, 1.4 T'y, 1H), 7,63-7,45 (M, 4H), 7,31-7,23
(M, 2H), 7,19 (am, J=10,3, 8,7 I'y, 1H), 7,14-7,03 (M, 1H), 5,53 (c, 1H), 5,19 (a, J=3,7 I'y, 1H), 4,66 (T, J=7.5 Ty,
1H), 4,39 (M, 1H), 3,67 (an, J=10,4, 4,6 'y, 1H), 3,44 (a, J=10,0 I'u, 1H), 2,80-2,53 (M, 1H), 2,10 (M, 1H), 2,04-
1.84 (M, 1H), 1,12 (c. 10H), 1,05 (c, 1H), 0,90 (c, 1H), 0,63 (c. 1H), 0,39-0.27 (M. 2H), -0,03 - -0.16 (m. 2H); °F
SAMP (282 MI'u, AMCO-dy) 6 -126,81; MC (MP+) 702.5, 704,5 (M+Na); ontuueckoe BpaweHue [o]p=(+) 20,71
[0,28, MeOH].

Cramus 3. (2R,4S)-N2-(5-((+)-1-Amuno-1-(3-unasopeHun)-3-uukionponuanpomui)-2-propdennn)-N1-
(4-xnopdennn)-4-ru JpOKCUIMUPPOTHIUH- 1,2-1rKkapOokcamun (9¢).

B pesyabrate peakuuu (2R,4S)-N1-(4-xmoppenum)-N2-(5-((+)-1-(3-unanoperun)-3-uuxionponui-1-
((R)-1, 1-qumetumy Tuacy nbpuramumo) mponui)-2-h roppe Hun) -4 -ru IpOKC HIMTUPPOTUAUH- 1,2 - nkapOokcamMuaa
(9b) (0,725 r, 1,066 Mmous) B 3TaHone (20 mi) ¢ mpuMeHeHueM koHueHTpupoBanHoi HCI (0,888 mna, 10,66
MMOJIb), KaK OMHUCAHO Ha CTaJUH 6 CXEMBI 4, MOCIEe OYHUCTKH KOJOHOYHOH (am-XxpoMatorpadpuei (CHIHKareib,
25 r, amoupys cmechto CMA 80 B xmopodopme, ot 0 mo 30%) moayuamu (2R,4S)-N2-(5-((+)-1-amuno-1-(3-
HHaHOGEHUT)-3 -HUKIonponuanponun)-2-Gropdennn)-N 1 -(4-xnopdeHun)-4-ru ;pOKCUMHPPOTUAUH- 1,2~
aukapookcamun (9¢) (210 mr, 0,365 mMomb, Beixoa 34,2%) B Buae 6e10ro TBEPAOTrO BELIECCTBA, 'H sIMP (300
MT'u, AMCO-d¢) 8 9,77 (c, 1H), 8.46 (c, 1H), 7,92 (n, J=7.5 Ty, 1H), 7,86 (1, J=1,7 'y, 1H), 7,63 (M, 2H), 7,59-
7.50 (M, 2H), 7,45 (1, J=7,8 T'u, 1H), 7,32-7,22 (M, 2H), 7,18-7,08 (M, 2H), 5,17 (a, J=3,8 'y, 1H), 4,64 (1, J=7.5
Iy, 1H), 4,39 (M, 1H), 3,67 (an, J=10,3, 4,6 'y, 1H), 3,47-3,36 (M, 2H), 2,31 (M, 2H), 2,21 (M, 2H), 2,11 (m, 1H),
1.11-0.91 (M, 2H), 0,62 (v, 1H), 0.41-0.22 (m, 2H), -0,08 (v, 2H); '°F AMP (282 MTI'y, IMCO-dg) & -127.52;
MC (UP+) 5984, 600,4 (M+Na), (UP-) 6104, 6124 (M+Cl); ontuueckoe BpameHue [o]p=(+) 132,69 [0,82,
MeOH].

Cxema 10
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IMonyuenue (2S,4S)-N2-(5-((-)-1-amuno-1-(3-uuanodpenun)-3 -uuronponuinpormn)-2-propphenun)-N1 -
(4-xnopdennn)-4-ruapoxcunuppoauaus-1,2-tukapboxcamuaa (10c).

Cramus 1. Ionyuenue (2S,4S)-1-(4-xn0phernnkapbamMon)-4-ruaApoOKCHITHPPOTHANH-2-KapOOHOBOH KH-
caotsl (10a).

B pesyasrate peakumu (2S,4S)-4-ruapoKCUNUPPOTHIUH-2-KAPOOHOBOH KHCIOTHI (LuC-L-4-ruapokcu-
nponuH, 1,0 r, 7,63 MMo0p) B BOOHOM pacTBOpe ruapokapOonarta Hatpus (61,0 mu, 30,5 mmons, 0,5M) ¢ 4-
xnoppenunusounadatom (In) (1,952 ma, 15,25 MMOab) ¢ MCMOAB30BAHUEM YCJIOBHI PEAKLMU M BbIACICHHUS
MpPOAYKTa, OMMCAHHBIX Ha cTaauu 9 cxemsl 1, noayuanu (2S,4S)-1-(4-xnophenunkapdbamon)-4-ruapoKC UITHP-
poauauH-2-kapboHoByr kucaoTy (10a) (1,643 r, 5,77 mmons, Beixoa 76%) B Buae 6€10ro TBEPAOro BELICCTBA,
'"H SIMP (300 MI'r, JIMCO-de) & 12,33 (c. 1H), 8.41 (c, 1H), 7.64-7.43 (m, 2H), 7.37-7.14 (m, 2H). 5,09 (c, 1H),
4,51-4,16 (m, 2H), 3,65 (aa, J=10.3, 5,6 Ty, 1H), 3,32 (m, 1H), 2,32 (M, 1H), 1,97-1,78 (M, 1H); MC (HUP+)
307,2, 309,2 (M+Na), (UP-) 283,2, 285,2 (M-1); onruyeckoe Bpamenue [o]p=(-) 37,74 [0,265, MeOH].

Cragus 2. Ioxyuenue (2S,4S)-N1-(4-xmoppenunn)-N2-(5-((-)-1-(3-unanopenun)-3-uuknonponui-1-((R)-
1, 1-aumeTumaTHIACY IbPHHAMKAO)IpOTTHT)-2-D TOpeHHT)-4-THAPOKCUITUPPOIHANH- 1,2 - aukap6Gokcamuaa (10b).

B pesynsrate peakuuu (2S,4S)-1-(4-xn0pdenunkapdbamon)-4-ruapoKCUIHPPOTUAHH-2-KapOOHOBOH KH-
caotsl (10a) (0,7 r, 2,459 mmous), (R)-N-((-)-1-(3-amuHo-4-propdenun)-1-(3-uuaHope HUT)-3 -LUKIONPOITHII-
nponui)-2-MeTuanponas-2-cyaspunamuna (4¢) (1,017 r, 2,459 mmoas) B Tetparugpodypasne (25 mi) ¢ mpume-
HCHHEM 3TUI-2-3TOKCHXHHOIUH-1(2H)-kapbokcunata (0,608 r, 2,459 MMOIB) ¢ MCMOJIB30BAHHEM YCIIOBHIH pe-
aKUMH M BBIJCJCHUA MPOIYKTA, OMHUCAHHBIX Ha cTamud 10 cxeMmsl 1, mocie OYHCTKH KOJTOHOYHOH (hidm-
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xpomarorpadueit (cunukarens, 25 r, amoupys cMecblo CMA 80 B xjiopodopme, ot 0 mo 100%) nosyyanu
(2S,45)-N1-(4-xnopdenmn)-N2-(5-((-)-1-(3-unanodpennn)-3 -uuxnonponui- 1 -((R)-1, 1 -aume T Tuncy s uH-
aMuao)nponun)-2-hpropdeHun )-4 -ruapoKCUHMUppoIuanH-1,2-nukapookcamua (10b) (0,961 r, 1,413 MMoub, BbI-
xon 57,5%) B Bune 6eyloro TBEpAOrO BEILECTBA, 'H SIMP (300 MI'y, IMCO-ds) & 9,66 (c, 1H), 8,52 (¢, 1H),
8,06 (mn, J=7,6, 2,4 T'u, 1H), 7,79 (m, 1H), 7,71 (m, 1H), 7,62-7.45 (m, 4H), 7,34-7,24 (m, 2H), 7,20 (am, J=10,5,
8,7 'y, 1H), 7,14-7,03 (M, 1H), 5,49 (c, 1H), 5,32 (n, J=4,5 'y, 1H), 4,51 (an, J=9,0, 4,7 T'u, 1H), 4,39-4,25 (M,
1H), 3,68 (an, J=10,1, 5,2 T'y, 1H), 3,49 (an, J=9,9, 3,9 I'y, 1H), 2,75-2,51 (M, 2H), 2,49-2,20 (M, 1H), 1,97-1,81
(M, 1H), 1,13 (¢, 9H), 1,07 (m, 1H), 0,90 (M, 1H), 0,64 (M, 1H), 0,40-0,26 (v, 2H), -0,06 (m, 2H); °F SIMP (282
MTIu, AMCO-dg) 6 -128,68; MC (UP+) 702,5, 704,5 (M+Na), (UP-) 678,6, 680,5 (M-1); onTHYECKOE BpaleHHe
[a]p=(-) 153,33 [0,27, MeOH].

Cragus 3. Ilomyuyenue (2S,4S)-N2-(5-((-)-1-amuHO-1-(3-unaHO(eHMIT)-3 -LUKIOMPOMHUIIPOTIIII )-2-
dropdennn)-N1-(4-xn0pdeHun)-4-runpOKCUITUPPOIUIUH- 1, 2-nukapbokcamun (10c¢).

B pesynbrare peakuuu (2S,4S)-N1-(4-xnopdennn)-N2-(5-((-)-1-(3-unanodpenun)-3 -nuxnonponui-1-((R)-
1, 1-numeTunaTHIICY IbHHAMKIO )Iponin)-2-¢ TopdeHn)-4-ruIpOKCUITUPPOIHINH- 1 ,2-nukap6okcamuna  (10b)
(0,51, 0,735 MMmoJb) B 3Tanose (20 mi1) ¢ mpuMeHeHueM koHUeHTpupoBaHHoit HCI (0,613 mu1, 7,35 MModb), Kak
OMNMCAHO Ha CTaauu 6 cXeMbl 4, Mociie OYHUCTKH KOJIOHOYHOH duidni-xpomarorpadueii (cunukarens, 25 T, 3JIHOU-
pys cmeceto CMA 80 B xsopodopme, ot 0 1o 30%) nosyuanu (2S,4S)-N2-(5-((-)-1-amuHo-1-(3-1maHodeHmn)-
3-muKsonpomInpornit)-2-dropdenin)-N1-(4-xyopdeHnn)-4-ruqpoKCHITMPPOIHUANH- 1, 2-nukapbokxcamun (10¢)
(50 wmr, 0,087 mmoab, Beixon 11,81%) B Bune GecLIBETHOrO TBEPIOrO BELIECTBA, 'H SIMP (300 MT'y, IMCO-dy)
59,62 (c, 1H), 8,50 (¢, 1H), 8,05 (n, J=7,3 I'u, 1H), 7,86 (1, J=1,7 I'u, 1H), 7,63 (m, 2H), 7,59-7,50 (M, 2H), 7,46
(1, J=7,.8 Ty, 1H), 7,34-7,24 (m, 2H), 7,19-7,04 (m, 2H), 5,30 (a, J=4,9 T'u, 1H), 4,51 (an, J=9,0, 4,7 T'u, 1H),
4,34 (n, J=5,2 Ty, 1H), 3,69 (an, J=10,1, 5,3 'y, 1H), 3,54-3,43 (M, 1H), 2,40-2,08 (m, SH), 1,90 (m, 1H), 1,02
(M, 2H), 0,63 (M, 1H), 0,34 (M, 2H), -0,07 (c, 2H); "°F SIMP (282 MI'y, IMCO-dg) & -129,13; MC (UP+) 598.4,
600,4 (M+Na); ontuueckoe BpameHue [o]p=(-) 51,85 [0,7, MeOH], aHamu3, pacCYUTAHHBIA s
C;3,H3,CIFNsO5-0,75H,0: C, 63,15; H, 5,56, N, 11,88; Haiineno: C, 63,02; H, 5,89; N, 10,83.
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IMonyuenue (2S,4S)-N2-(5-((-)-1-amun0-1-(3-uuanodenmn)-3 -uukaonponuwinponui )-2-hpropdenun)-N1 -
(4-xnopdenun)-4-meTokcunuppouauH-1,2-aukapbokcamuaa (11e).

Cranus 1. [Tomyuenue (25,4S)-4-MeTOKCUTUPPOTUANH-2-KapOOHOBOH KHUCIOTHI ruapoxsiopuaa (11b).

K nepememanHomy pactBopy (2S,4S)-1-(TpeT-0yTOKCHKApOOHMI )-4-ME TOKCUITUPPOJIUANH-2-KapOOHOBO#
kucjaoThl (11a) (moyueHHOH B COOTBETCTBHH CO CrIOCOOOM, OMUCAHHBIM B MyOnukauuu "Benzimidazole-proline
derivatives as orexin receptor antagonists and their preparation", Boss, Christoph et al; u3 mexxnyHapoaHo#i 3a-
siekd Ha mateHt PCT 2013182972, 12 nexabps 2013; 0,25 r, 1,019 mMmouis) B Tetparuapodypane (10 mit) nodas-
st 6H. Boaubli pacteop HCI (0,680 M, 4,08 MMOJIb) U epeMelMBaIi NPU KOMHATHON TeMIlepaType B Teue-
HHe HOYM. PeakLMOHHYIO CMeCh KOHLIEHTPHPOBAIM M CYIIMJIM B BaKkyyMme C nojydeHuem (2S,4S)-4-metoxcu-
MHPPOMANH-2-KapOOHOBOH KHCI0TH! ruapoxsiopyuaa (11b) (0,185 r, 1,019 mmouns, Beixon 100%) B Bune 6enoro
TBEPJIOrO BELIECTBA, KOTOPOE MCIOJIb30BAJIM B 3TOM BHE Ha CllenyIoLeld CTaauH, 'H ssMP (300 MI'u, AMCO-
d¢/D,0) 6 4,42 (1, J=6,7 T'u, 1H), 4,06 (M, 1H), 3,38 (g, J=12,4 T'u, 1H), 3,25-3,18 (M, 1H), 3,16 (c, 3H), 2,30
(an, J=7.3, 3,2 Ty, 2H).

Cranus 2. Ilonmyuenue (2S,4S)-1-(4-xm0pdennnkapbamornn)-4-MeTOKCHITHPPOIUANH-2-KapOOHOBOH KH-
caotel (11¢).

-38 -



038492

B pesynbrate peakuuu (2S,4S)-4-MeTOKCHTUPPOIMIANH-2-KkapOOHOBO kucnoThl ruapoxyiopuna (11b) (182
mr, 1,0 MMoib) B BOogHOM pactBope ruapokap6oHarta Harpust (10 ma, 20 mmons, 0,5M) c¢ 4-xnopdenu-
uzouraHatoM (1n) (10,256 M, 2,0 MMOJIB) C UCTIOJIB30BAHHEM YCJIOBHI PEaKLMH U BbIAEJIEHHS NPOAYKTA, OTH-
CaHHBIX Ha ctamuu 9 cxemsl 1, monyuanu (2S,4S)-1-(4-xn0pdenunkapdbamont)-4-MeTOKCUITUPPOIUAUH-2-Kap-
6oHoBY10 KucaoTy (11¢) (133 mr, 0,445 mmons, Beixon 44,5%) MC (UP+) 321,3, 323,3 (M+Na), (UP-) 2973,
299,3 (M-1).

Cranus 3. Ionyuenue (25,4S)-N1-(4-xnopdennn)-N2-(5-(1-(3-unanodenun)-3-uuxiaonponun-1-((R)-1,1-
JUMETHII THIICY b rHAMUIO ) Iportiu)-2-propdherun )-4-meTokcunup ponuaus- 1, 2-nukapookcamuna (11d).

B pesyabrate peakuuu (2S,4S)-1-(4-xnopdennnkapdamomn)-4-MeTOKCHITMPPOJIMANH-2-KapOOHOBON KH-
ciotsl (11¢) (120 mr, 0,402 mmons), (R)-N-((-)-1-(3-amuno-4-dropdennn)-1-(3-umanodenun)-3 -IUKIONPOHII-
npormnun)-2-Metunnponas-2-cynsdunamuna (4e) (166 mr, 0,402 mmouns) B Tetparuapodypade (20 mi) ¢ npume-
HEHHEM 3THII-2-3TOKCUXUHONMHH- 1 (2H)-kap6okcunara (99 mr, 0,402 MMOJIb) ¢ UCMOJIB30BAaHHEM YCIIOBUH peak-
MM M BblIeJIeHUs MNpPOAYKTa, OMMCAHHBbIX Ha ctaguu 10 cxembl 1, mocne OYMCTKH KOJIOHOYHOH uidLI-
xpomarorpadueii (cunukarens, 25 r, amoupys cmecbto CMA 80 B xnopodopme, ot 0 mo 100%) nonyuanu
(2S,4S)-N1-(4-xnopdennn)-N2-(5-((1-(3-unanodenun)-3 -uuknonponui-1-((R)-1,1 -numetins uncy s pruHamu-
no)nponui)-2-propdennn)-4-metokcunuppoauanH-1,2-qukapdokcamun (11d) (156 mr, 0,225 mmons, BbIXOQ
55,9%) B Buae Oenoro TBEPOOrO BELIECTBA; 'H ssmMP (300 MI'y, AMCO-dg) 6 9,51 (¢, 1H), 8,53 (¢, 1H), 7,92 (m,
J=73 T'y, 1H), 7,79 (c, 1H), 7,71 (a, J=7,5 I'u, 1H), 7,64-7,46 (M, 4H), 7,35-7,25 (M, 2H), 7,24-7,14 (M, 1H),
7,10 (c, 1H), 5,48 (c, 1H), 4,54 (an, J=9,2, 3,9 I'y, 1H), 4,07 (M, 1H), 3,72 (ax, J=10,6, 5,0 T'y, 1H), 3,61 (an,
J=10,0, 2,4 I'u, 1H), 3,22 (c, 3H), 2,69-2,51 (m, 2H), 2,43-2,24 (m, 1H), 2,23-2,06 (m, 1H), 1,12 (c, 10H), 0,99-
0,79 (m, 1H), 0,63 (c, 1H), 0,42-0,27 (m, 2H), 0,06 - -0,16 (M, 2H); '°F AMP (282 MI'u, JIMCO-dg) & -128,19;
MC (UP+) 716, 6, 718,5 (M+Na).

Cranus 4. TIonyuenue (28S,4S)-N2-(5-((-)-1-amuno-1-(3-unanodennn)-3-unknonponuanpomnui)-2-prop-
dhennn)-N1-(4-xn0pdennn)-4-meTokCUITUppoauanH-1,2-nukapboxcamuna (11e).

B pesynbrate peakuuu (2S,4S)-N1-(4-xnopdennn)-N2-(5-(1-(3-unanodenun)-3-uuxiaonponun-1-((R)-1,1-
JUMETHIATHACY IbGHUHAMHIO ) TporuI)-2 -G ropdeHin)-4-Me TOKCHITUPPOIUANH- 1 ,2-nuKkap6okcamuna (11d)
(0,143 r, 0,206 MMoJib) B 3TaHoje (20 M) ¢ npuMeHeHueM koHueHTpuposanHoi HCI (0,172 ma, 2,060 MMoJib),
KaK ONHCAHO Ha CTaauu 6 cxembl 4, MOC/e OYMCTKH KOJIOHOUYHOH duai-xpomarorpaduei (cunukarens, 25 T,
amonpys cmeceio CMA 80 B xiopodopme, or 0 no 30%) nomyuanu (2S,4S)-N2-(5-((-)-1-amuno-1-(3-
paHo heHmn)-3 -uukronponuinponui)-2-propdennn)-N1-(4-xnopdenun)-4-meTokcCHNUPPONUAKH- 1, 2-nuKap-
Gokcamuz (11e) (80 mr, 0,136 MMoutb, BBIXOA 65,8%) B BHIE Genoro TBepmoro Bemectsa, 'H SAMP (300 MI',
IMCO-d) 6 9,45 (n, J=1,3 I'y, 1H), 8,51 (¢, 1H), 7,90 (n, J=7,7 I'u, 1H), 7,86 (m, 1H), 7,63 (M, 2H), 7,58-7,52
(M, 2H), 7,46 (71, J=7,8 I'y, 1H), 7,32-7,25 (m, 2H), 7,14 (c, 1H), 7,11 (c, 1H), 4,53 (ax, J=9,1, 3,9 I'y, 1H), 4,07
(m, 1H), 3,73 (ag, J=10,6, 5,1 Ty, 1H), 3,61 (ax, J=10,4, 3,3 'y, 1H), 3,22 (¢, 3H), 2,47-1,98 (M, 6H), 1,11-0,92
(M, 2H), 0,63 (m, 1H), 0,33 (m, 2H), -0,07 (m, 2H); "°F SIMP (282 MI'u, IMCO-dg) & -128,86; MC (UP+) 612,4,
614,4 (M+Na); UK (KBr) 2229 cm™'; ontuueckoe Bpamenue [o]p=(-) 56,57 [0,495, MeOH].
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IMonyuenune  (R)-6ensun-2-(5-((-)-1-(3-unanodennn)-3-uuwonpomnmwi-1-((R)-1, 1 -aumerunatuicy nbduu-
amuo)nponui)-2-dropdenunnkapoamonn)nupponuaus- 1 -kapookcunara (12b).

Cranus 1. ITonyuenue (R)-1-(6eH3110KCHKapOOHMI)TUPPONTHANH-2-KapOOHOBOMH KHCOTHI (12a).

K nepememianHomy pactBopy D-mponuna (1,2 r, 10,42 mmons) B 2H. BogHoM pactBope NaOH (20,85 mu,
41,7 mmone) npu 0°C no6aensinu 6ensunxiaopdopmuar (1,488 mu, 10,42 MMOAb) M OCTaBNSIM HAarpeBaThCs 1O
KOMHATHOH TeMIlepaTtypbl B TeueHHe HouM. PeakipoHHyro cMech mpombiBaid MTBD (2x25 M), nogkucisiu
xoHueHTpupoBanHoit HCl u skctparupoBanu stuiaueratoM (2x200 mi1). DTUaLeTaTHBIE CJIOM OOBEIMHSIIH,
npoMbIBay BOAOH (50 MiT), HAaCBILIEHHBIM COJIEBBIM PACTBOPOM (25 MiT), CYyLIMIH U KOHLIEHTPHPOBAJIM B BaKyYy-
Me ¢ nonyuyenueM (R)-1-(GeH3nnokcukapOOHWT)TUPPONUANH-2-kapOoHoBOH kuciaotel (12a) (2,41 r, 9,67
MMOJIb, BBIXOH 93%), KOTOPYIO HCIIOJNb30BATM B TaKOM BHAE Ha ciemyiomeii cramun; 'H SAMP (300 MIw,
JIMCO-ds) 8 12,66 (c, 1H), 7,42-7,25 (m, SH), 5,14-4,97 (m, 2H), 4,20 (nan, J=22.7, 8,8, 3,5 'y, 1H), 3,50-3,25
(M, 2H), 2,32-2,08 (M, 1H), 1,97-1,75 (M, 3H); MC (UP+) 250,2 (M+1), 272,2 (M+Na), (UP-) 248,2 (M-1),
284,2 (M+Cl), 497,4 (2M-1).

Craguss 2. Ilomyuenue (R)-Oensun-2-(5-((-)-1-(3-unanodenun)-3-uuxnonpommi-1-((R)-1,1-numerun-
3THICY IbprHAMHIO)ponH)-2-¢ Topd eHuIKap SaMOMIT) TUPPOIUAKH- | -kapOokcuiarta (12b).
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B pesynbrate peakiuu (R)-1-(6eH3unokcukapOOHHI ) THPPONHAKH-2-kapOoHOBO#H kucnoTsl (12a) (1 1, 4,01
MMmonb), (R)-N-((-)-1-(3-amuno-4-dpropdenun)-1-(3-uunanodeHnn )-3 -HUKIOMPONAIIPOITAII )-2-METHIITPOIaH-2-
cynbbunamuna (4e) (1,659 r, 4,01 mmons) B Tterparuapodypase (50 M) ¢ NOpUMEHEHHEM 3THII-2-
sTokcuXuHONuH- 1 (2H)-kapbokcunara (0,992 r, 4,01 MMOJIb) C HCTIONB30BAHHEM YCIIOBUH PEAKIIUU M BBIIEICHHUS
NPOIYKTa, OMMCAHHBIX Ha cTtaguu 10 cXemsl 1, mocie OYMCTKH KOJNIOHOYHOH (iam-xpomarorpadueit (cunuka-
renb, 25 1, amoupys cmecbio CMA 80 B xmopodopme, ot 0 1o 100%) monyuanu (R)-6enzun-2-(5-((-)-1-(3-
nraHodenun )-3-uuknonponui-1-((R)-1,1-mumeTunstuncynbhuHamMumo )nponui )-2-GropheHunkapOaMou ) mup-
ponuaus- 1-kapokcunat (12b) (2,4 r, 3,72 Mmons, Bbixox 93%) B Buae Genoro Teepaoro semecrsa;, 'H SMP
(300 MI'u, AIMCO-d¢) 6 9,86 (x, J=11,1 I'u, 1H), 7,92 (t, J=9,0 T'u, 1H), 7,78 (n, J=1,7 T'u, 1H), 7,72 (n, J=7,4
I'u, 1H), 7,65-7,56 (M, 1H), 7,51 (M, 1H), 7,37 (M, 2H), 7,29-7,06 (M, SH), 5,52 (1, J=10,5 T'u, 1H), 5,14-4,93 (M,
2H), 4,62-4,38 (m, 1H), 3,58-3,33 (M, 2H), 2,72-2,57 (m, 1H), 2,33-2,08 (M, 1H), 1,97-1,73 (M, 4H), 1,12 (2¢, 9H
st poramepos), 1,11-1,00 (v, 1H), 0,86 (v, 1H), 0,62 (m, 1H), 0,34 (m, 2H), 0,01 - -0,18 (v, 2H); '°F SIMP (282
MTI'y, IMCO-dy) & -126,74; MC (UP+) 645,6 (M+1), 667,6 (M+Na), (UP-) 643,6 (M-1); onTrueckoe BpalleHue
[a]p=(-) 21,18 [0,255, MeOH].

Cxema 13

13b
H “CN NH \CN
< 0=8
12b (-)-mo™mep \ 13¢ )T
D
{ )";/ F
N '( < >~.,,/(0 F
HN )\OHN\C | HCI L i
%\\ Q HN S0 \C \
N/ =~ \
| NS P O\
& 0=s X Hy
13d ;i Cl 13e (+}momMep

[Monyuenne  (R)-N2-(5-((+)-1-amuno-1-(3-unanodennn)-3-unkinonponunnponun)-2-propbennn)-N1-(5-
XJIOPIUPUANH-2-UN )TUpponuanH-1,2-nukapbokcamuaa (13e).

Cranus 1. [lonyyenune bennn-S-xnopnupuaut-2-unkapdamara (13b) K oxnaxxneHHomy Ha nensHol OaHe
pacTBopy 2-amuHO-5-xnopnupuanHa (13a) (5 r, 38,9 mmons) B auxmopmerane (100 M) nobapnsnu nmUpUIMH
(4,72 mn, 58,3 mmonb) u denunxnopbopmuar (4,88 miu, 38,9 mmons). [lonyueHHyO cMech NepeMeIlnBank Ha
nensHou OaHe B TeyeHwe 2 4, pasdaensanu Bomo# (100 mu) u guxnopmeranom (50 min). IlomydyeHHoe TBepmoe
BelecTBO cobupanu pusrpanmedt, cymmid npu S0°C mox BaKyyMOM C MoJiydeHHeM (eHHUIT-5-XT0PIHPH IHH-2-
uikapbamara (13b) (9,519 r, 38,3 Mmonb, Bbixox 98%) B Brze Georo TBeproro semectsa, 'H SIMP (300 M@,
JAMCO-ds) 6 10,97 (¢, 1H), 8,38 (nx, J=2,6, 0,8 I'y, 1H), 7,93 (nn, J=9,0, 2,6 T'u, 1H), 7,84 (an, J=8,9, 0,8 I'ly,
1H), 7,51-7,37 (m, 2H), 7,36-7,17 (M, 3H).

Cramus 2. Ilomywenue (R)-N-(5-(1-(3-umanodenun)-3-uukionponun-1-((R)-1,1-mumernnstuncyns-
¢dbuHamu g0 )nponui)-2-hropdennn ) nupponugu-2-kapdbokcamua (13c).

K cycnensun 10% namnaaus Ha yriae (0,165 r, 0,155 MMonb) B atanone (75 M) nobasnsnu pacteop (R)-
6enzun-2-(5-((-)-1-(3-unanodbenun)-3-muxnonponui-1-((R)-1,1-aumerunstuncynbpuHamMmuno )mponun)-2-¢prop-
bennnkapbamon )mupponuant- 1 -kapobokcunara (12b) (1 r, 1,551 MMonb) B 3TaHOjE ¥ THAPUPOBAIK BO BCTPS-
xuarene [lappa npu 50 pyHT/KB.A10MM B TeueHHe 5 4. PeakMOHHYIO cMech (HUiIbTpoBaIH Yepe3 HeOOJbLIOH
CIIOW LenuTa M KOoHUeHTpupoBanu ¢ mnoiydeHueM (R)-N-(5-(1-(3-umanodenun)-3-uukionpomnun-1-((R)-1,1-
JUMETHIITHIICYIbGUHAMHUIO0 )IPOITH )-2-hropdhenun ) nupponuann-2-kapbokcamuaa  (13¢) (815 wr, 1,596
MMOJTB, BBIXO 103%), KOTOPBIH HCIIONB30BAH Ha CIIEIyIOLIeH CTaIHK Oe3 JONONHUTENbHOM ouncTkr, 'H SIMP
(300 MI'u, AMCO-d¢) 8 10,13 (c, 1H), 8,29 (ax, J=7,6, 2,4 I'y, 1H), 7,79 (1, J=1,8 I'y, 1H), 7,72 (ar, J=7,4, 1,4
I'y, 1H), 7,60 (ar, J=8,3, 1,5 'y, 1H), 7,51 (1, J=7,8 T'y, 1H), 7,22 (m, 1H), 7,06 (M, 1H), 5,46 (c, 1H), 3,74 (ax,
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J=9.1, 5,2 T'u, 1H), 3,43 (m, 2H), 2,87 (M, 2H), 2,71-2,53 (M, 2H), 2,05 (M, 1H), 1,79 (ak, J=12.,4, 6,5 T'u, 1H),
1,72-1,56 (M, 2H), 1,14 (c, 9H), 0,99-0,82 (m, 1H), 0,74-0,54 (M, 1H), 0,35 (M, 2H), 0,04 - -0,15 (v, 2H); '°F
SIMP (282 MI'u, IMCO-dg) 6 -131,82; MC (MP+) 511,4 (M+1), 533,5 (M+Na), (UP-) 509,4 (M-1).

Cragus 3. Iomyuenue (R)-N1-(5-xmopmupuaus-2-um)-N2-(5-(1-(3-uuanopenun)-3-uuknonponui-1-((R)-
1, 1-mumeTunsTUICY Tb(hUHAMU IO ) ipoTTHT)-2 - Top e Hu ) muppomanH- 1,2-tukapookcamuza (13d).

K pactBopy (R)-N-(5-(1-(3-umanodenun)-3-muxaonponui-1-((R)-1,1-gumeTunaTuiacy nbpuHaMuIo ) mpo-
mi)-2-propdennn) nuppomauH-2-kapbokcamuaa (13c) (0,763 r, 1,494 mmonn) B Terparuapodypane (50 mur)
pobaBmany  (peHun-S-xmopnupuauH-2-unkapoamar  (13b) (0,446 1, 1,793 wMmonp) u  N-3tun-N-
u3onpomminponan-2-amuH (1,041 mi, 5,98 MMomb). PeakimoHHyH0 CMECh HATPEBANIU 10 KHIICHHUS C 0OpATHBIM
XOJIOMUTBHUKOM B TCUCHHE 16 4. PCAaKUHMOHHYIO CMECh OXJIMKIANMH A0 KOMHATHOH TEMIICPATYpHI, Pa30aBIsIU
srunaueraroM (100 mu), mpomeiBaM BOAOH (2x50 MIT), HACBIIUECHHBIM COJIEBBIM pacTBOPOM (50 MuI), CYLUHIH H
KOHLICHTPUPOBAJIM B BAKyyMe. HEOUMIIICHHBIH OCTATOK OYMINATH KOJOHOYHOU (hdmi-xpoMaTtorpaueii ¢ noay-
yenueM  (R)-NI1-(5-xnopnupuaus-2-ui)-N2-(5-(1-(3-uuanopenun)-3-muxmonponun-1-((R)-1, 1 -nume Tumatun-
Cy Tb(HHAMUAO )IponuI)-2-PpropdeHun) nuppomaun-1,2-quxapookcamuna (13d) (773 mr, 1,162 MMomb, BBIXOA
78%) B BUIE Genoro Teepaoro eemectsa;, 'H SIMP (300 MI'u, IMCO-dg) 8 9.82 (c, 1H), 9.07 (c, 1H), 8,28 (ax,
J=2.7, 0,8 T'u, 1H), 7,96-7.86 (M, 2H), 7.83-7,76 (m, 2H), 7,71 (ar, J=7.4, 1,5 T'u, 1H), 7,58 (a, J=8,0 I'u, 1H),
7,50 (m, 1H), 7,27-7,05 (m, 2H), 5,52 (c, 1H), 4,62 (a, J=7.7 Ty, 1H), 3,78-3,62 (M, 1H), 3,62-3,46 (M, 1H), 2,73-
2,40 (m, 2H), 2,26-2,10 (m, 1H), 1,93 (M, 3H), 1,12 (¢, 10H), 0,85 (M, 1H), 0,72-0,54 (m, 1H), 0,33 (M, 2H), 0,00
--0,16 (M, 2H); '°F SIMP (282 MTI'n, IMCO-dy) & -126,74.

Cramus 4. Tloayuenue (R)-N2-(5-((+)-1-amuno-1-(3-umaHodeHuN)-3-uuKaomponumponut)-2-propde-
HU)-N 1 -(5-XI0pnupHAuH-2-H1)TUPPOTHIUH- 1,2 -tukapookcamuaa (13e).

B pesynbsrare peakuuu (R)-N 1-(5-xnopnupuaun-2-un)-N2-(5-(1-(3-uuaHopenun)-3-uuknonponui-1-((R)-
1, 1 -AuMe TUNITHIICY Tb(PHHAMKAO ) TPOTIHIT)-2-(hTOpPeHHT) MTUppoMauH-1,2 -nukapbokcamuaa  (13d) (554  wr,
0,833 mMmoms) B 3Tanose (100 M) ¢ mpumeHeHueM koHueHTpupoBanHoit HCI (0,694 mu, 8,33 MMOmIB), Kak Ommi-
CaHO Ha CTaguu 6 CXeMsI 4, MOCIE OYHCTKU KOJOHOYHOH (hmam-xpomarorpadueii (cunukarens, 25 r, 3moupys
9:1 cMeChIO 3THIALETATAa M METAHOJA B rekcanax, ot 0 mo 60%) momyyamu (R)-N2-(5-((+)-1-ammno-1-(3-
IHAHO (PeHUI)-3 -LUUKITONPOTHIIPO N ) -2-propperun)-N 1 -(5-X 10 pnupuAHH-2 -UT) MTUPPOTUAKH- 1, 2-1UKapOOK-
camun (13e) (219 mr, 0,390 mmomb, BeIXOA 46,9%) B BHOE OCCUBETHOIO TBEPAOTO BEIICCTBA;, 'H ssMP (300
MTIu, IMCO-ds) 8 9,76 (c, 1H), 9,05 (c, 1H), 8.28 (a, J=2,6 T'u, 1H), 7,96-7,88 (M, 2H), 7,86 (M, 1H), 7,79 (an,
J=9.0, 2,6 T'u, 1H), 7,63 (aar, J=7.6, 5,9, 1,3 T'u, 2H), 7,46 (1, J=7.8 T'u, 1H), 7,14 (a, J=2,0 Tu, 1H), 7,12 (a,
J=1,3Tu, 1H), 4,61 (a, J=7,7 T'u, 1H), 3,66 (M, 1H), 3,56 (M, 1H), 3,33-3,27 (M, 1H), 2,40-2,06 (M, 4H), 1,94 (m,
3H), 1,13-0,85 (v, 2H), 0,62 (m, 1H), 0,41-0,26 (m, 2H), 0,03 - -0,17 (M, 2H); '°F SIMP (282 MI', IMCO-d¢) &
-127.82; MC (UP+) 561.4, 562.4 (M+1), 583,4, 585,5 (M+Na); UK (KBr) 2229 CM'I; ONTHYECKOE BPAILLICHHE
[o]p=(+) 160,49 [0,82, MeOH].
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IMonyuyenune (2R,4R)-N2-(5-(1-amuno-1-(3-unanodennn)-3-uuknonponuanponui)-2-¢propbennn)-N1-(5-
XJIOPHHPHAUH-2-11)-4-THAPOKCUNIUPPOIUAUH-1,2-tukapookcamuaa (14h).

Cragus 1. IMonyuenue (2R, 4R)-1-(Tper-OyTOKCHKApOOHHI)-4-THAPOKCHITUPPOIHANH-2-KapOOHOBOH KH-
ciothl (14b).

K pacteopy (2R,4R)-4-ruapoxkcunupponanaus-2-kapooHooii kucnotst (14a) (10 r, 76 mmons) B TT®:H,0
(125 mn, 2:1) nobasnsnu 2,5M BoaHbId pacTBop ruapokcuaa Hatpus (42,1 ma, 105 Mmons), 3atem pacTBop au-
Tper-Oytrnaukapoonara (22,80 r, 104 mmoas) B TT'®D: HyO (125 mu, 2:1) u nepemeiinBanu npu KOMHATHOM
Temneparype B TeueHHe 32 4. CMech KOHLEHTPUpPOBAIM B BakyyMme A yaaiteHus TI'®, a BoaHbli crnoit noa-
kucmsinu 10% BoaHsIM pacTBopoM ruapocyibdara kamus (150 m). TonyueHHy0 cMech 3KCTparupoBaat 3THI-
aleTaToM, NPOMBIBATH BOJOH, HACBILICHHBIM COJIEBBIM PAacTBOPOM, CYIUMIH, (DPHIBTPOBATH M BBINAPUBAIH JO-
cyxa. [TonyueHHoe nMonyTBEPAOE BELIECTBO KPUCTAUIM30BAIH H3 TOPSYEro dTHIaleTara ¢ nonydeHueM (2R,4R)-
1-(Tper-6yToKCcHKAapOOHHUT)-4-THAPOKCUITHUPPOIHAUH-2-KkapOoHOBO# kucaoTel (14b) (13,58 r, 58,7 MMounb, BBI-
xo04 77%) B Buge O€10ro TBEPAOrO BCLUCCTBA, 'H IMP (300 MI'uy, IMCO-dg) 6 12,41 (c, 1H, D,0O o6meHu-
Baromuiics), 4,95 (¢, 1H, D,0O obmenuBarommiics), 4,20 (x, J=5,1 I'u, 1H), 4,14-4,02 (M, 1H), 3,48 (ar, J=10,8,
5,4 'y, 1H), 3,09 (aan, J=10,6, 6,2, 4,2 I'n, 1H), 2,41-2,20 (m, 1H), 1,81 (ar, J=12,8, 5,0 I'y, 1H), 1,37 (g, J=15,
9 T'm, 9H); 'H AMP (300 MI'u, MeOH-d,) § 4,34 (aax, J=5.8, 4.0, 1,5 T, 1H), 4,30-4,22 (v, 1H), 3.61 (ax,
J=11,1, 5,6 T'u, 1H), 3,38-3,33 (m, 1H), 2,54-2,32 (m, 1H), 2,15-1,97 (m, 1H), 1,45 (a, J=12,0 I'y, 9H); MC
(UP+) 2543 (M+Na); MC (1UP-) 230,2 (M-1), 461,5 (2M-1); ontuueckoe Bpauenue [a]p=(+) 52,96 [1,065,
MeOH].

Cragus 2. Tlonyuenue (2R, 4R)-tper-Oyrun-2-(5-(1-(3-unanodennn)-3-unkionponun-1-((R)-1,1-aume-
THIBTHICYIb(GUHAMUIO )ponnn)-2-hropdeHunkapdamMon)-4-ru ApOKCUIUPPOTUANH- 1 -kapOokcunara (14c¢).

B pesyabrare peakumu (2R,4R)-1-(TpeT-OyTOKCcHKApOOHMIT)-4-THAPOKCUTUPPOTHINH-2-KapOOHOBOH KH-
caotst (14b) (0,752 r, 3,25 mmous), (R)-N-((-)-1-(3-amuno-4-propdennn)-1-(3-unanodeHnn)-3-uukionponui-
nponun)-2-metunnponan-2-cynsbunamuga (4e) (1,345 r, 3,25 mmouns) B Terparuapodypane (50 mia) ¢ npume-
HCHHEM 3THII-2-3TOKCHUXUHOMH- | (2H)-kapbokcunara (0,804 r, 3,25 MMo0I1b) € HCHOJIB30BAHHEM YCIOBUH PCak-
MM M BbIACICHHUS TNPOAYKTA, OMMUCAHHBIX Ha craguu 10 cxembl 1, mocne OYMCTKHM KONOHOYHOHM (udLiI-
xpomarorpaduei (cuaukareas, 2 5 r, amoupys cmecbto CMA 80 B xmopodopme, ot 0 go 100%) monyuanu
(2R, 4R)-TpeT-0yTnn-2-(5-(1-(3-unanodpennn)-3-muxnonponui-1-((R)-1, 1 -gume tumstTrncy aspuHamMumo)npo-
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nu)-2-propdheHunkapoaMon)-4 -ruApOKCUMUPPOTHIUH- 1 -kapOokcunar (14¢) (0,84 r, 1,340 MmoiB, BBIXOX
41,2%) B B 6enoro Tepaoro semectsa, 'H SIMP (300 MI'n, JIMCO-dg) 3 9.79 (c, 1H), 7,78 (x, J=1.9 'y,
1H), 7,75-7,67 (m, 1H), 7,62 (m, 1H), 7,51 (M, 1H), 7,20 (m, 1H), 6,90 (M, 1H), 6,72 (M, 1H), 6,48 (M, 1H), 5,28
(c, 1H), 5,11 (c, 1H), 4,38-4,14 (M, 1H), 3,47 (m, 1H), 3,31-3,19 (M, 1H), 2,76-2,23 (M, 3H), 1,99 (M, 1H), 1,12
(c, 18H), 1,00-0,79 (v, 2H), 0,76-0,56 (m, 1H), 0,35 (m, 2H), -0,00 - -0,16 (v, 2H); '°F SIMP (282 MI'u, IMCO-
de) 0 -137,33; MC (UP+) 649,5 (M+Na), (UP-) 625, 5 (M-1).

Cragua 3. Tloayuenue (2R,4R)-tper-OyTHi-4-aueTokcu-2-(5-((-)-1-(3-uuanoperun)-3-nuxaonpomnui-1-
((R)-1, I-mumeTumaTHICY Tb(PUHAMHUIO ) TPOTTHT) -2 -(h TOP (DS HIITKAP OAMOUT) TUPPOTMAMH- | -kapOokcumara (14d).

K pacteopy (2R,4R)-tper-OyTun-2-(5-(1-(3-uuanoperun)-3-uuxaonponui-1-((R)-1,1-1uMeTHAITHICY JTb-
(puHaMu O )poru)-2-pTopPeHuIKapOaAMOnT)-4 -r HIPOKCUITHPPO M AUH-1 -kapOokcunara (l4c) (0,8 r, 1,276
MMOJIb) B quxjaopmerade (30 mm) mo6asmsuiu DIPEA (0,669 mu, 3,83 MmMomb), ykcycHbiid auruapun (0,145 mo,
1,532 mmo), DMAP (7,80 mr, 0,064 MMOJIb) U IEPEMEIIUBATH MPU KOMHATHOH TEMIIEPATYPE B TCUCHUE HOYM.
PeakinonHyro cMech pazbasminu quxitopmeraHoM (100 M), mpoMbIBaau BOAOH (2x25 MIT), HACKIIIEHHBIM CO-
JEBBIM PACTBOPOM (25 M), CYIIMIH U KOHUCHTPHPOBAIH. I10Iy4YEeHHBIH HEOUMINEHHBIH OCTATOK OYHUINATH KO-
JTOHOYHOH (prmamr-xpomarorpadueii (Cunukarens, 12 r, 3FOHPYS ITHIALETATOM B rekcaHax, or 0 g0 50%) ¢ mo-
ayyeHueM  (2R,4R)-tper-OyTun-4-anetokcu-2-(5-((-)-1-(3-uuanopenun)-3 -uuxnonpomnuni-1-((R)-1,1-rumerun-
3THICY Tb(PUHAMHUIO ) PO -2 -(hTopPeHUIKApOAMO M) MUP PO MAKH- | -kapOokcumara (14d) (324 wmr, 0,484
MMOJIb, BbIX0A 38,0%) B BUAE 0€10T0 MOy TBEPIAOrO BEIICCTBA, 'H SIMP (300 MI'u, IMCO-dg) & 9,63 (c, 1H),
7,78 (m, 1H), 7,76-7,55 (m, 3H), 7,51 (M, 1H), 7,21 (M, 2H), 5,49 (c, 1H), 5,09 (1, J=7,2 T'u, 1H), 4,42 (2 HaGopa
an, J=32,7, 7,2 Tu, 1H ana poramepos), 3,76-3,59 (M, 1H), 3,49-3,35 (M, 1H), 2,75-2,38 (M, 2H), 2,09-1,95 (M,
1H), 1,87 (2¢, 3H aas poramepos), 1,36 (2¢, 9H ans poramepos), 1,12 (c, 10H), 1,08-1,00 (m, 1H), 1,00-0,80 (M,
1H), 0,72-0,51 (M, 1H), 0,44-0.24 (M, 2H), -0,06 (M, 2H); '°F SIMP (282 MI'u, IMCO-dg) 3 -125,32; MC (UP+)
691,6 (M+Na), (UP-) 667,6 (M-1); ontuueckoe Bpawenue [o]p=(-) 48,0 [0,125, MeOH].

Cramus 4. Tlomyuenue (3R,5R)-5-(5-(1-amuHO-1-(3-umaHoPeHUI)-3 -HHKIOMPOMHUIIPOIHT)-2-)TOP-
(enunkapoamoun)muppoauaun-3-unanerara (l4e) uw (2R, 4R)-N-(5-(1-amuHO- 1 -(3-1maHo PeHuUIT)-3 -LHKIIO-
HMPONUIIIPONUT)-2-(hTOpHe HHT)-4 -THIPOKCHITHPPOTHIHH-2 -KapOokcamua (14f).

B pesymsrate peakuuu (2R,4R)-tper-OyTHi-4-auetokcu-2-(5-((-)-1-(3-uuaHoperu)-3-nuxaonpomnui-1-
((R)-1, I-mumeTumaTHiICY Tb(huHAMHIO ) PO -2 -h TOP (S HIITKAPOAMOUT) TUPPO M AHH- | -kapOokcumara  (14d)
(0,32 1, 0,478 mmons) B 3taHone (10 mun) ¢ mpumeHeHueM koHueHTpUpoBaHHOit HCI (0,399 mn, 4,78 MMomb),
KaK OITMCAHO HA CTaguu 6 CXeMbl 4, MOCJE OYHCTKH KOJOHOUYHOH (uami-xpomarorpadueii (cumukarens, 12 r,
amoupy s cmecsro CMA 80 B xmopodopme, ot 0 10 60%) moryyanu:

1) (3R,5R)-5-(5-(1-amuHO-1-(3-uuaHO HeHMT)-3 ~-HUKIO MPOMHINPONUT)-2 -(hTO pPECHUIKAPOAMO T ) TH-
pomuaun-3-unaverar (14¢) (90 mr, 0,194 mmoms, Berxox 40,5%); 'H SIMP (300 MI', IMCO-dg) & 10,04 (x,
J=2.0 T'u, 1H), 8,24-8.11 (m, 1H), 7.84 (1, J=1,6 Tu, 1H), 7,64 (11, J=7.,6, 1,3 T'y, 2H), 7,47 (1, J=7,8 T'u, 1H),
7,27-7,06 (M, 2H), 5,07 (m, 1H), 3,81 (a, J=9.4 T'u, 1H), 3,46 (M, 1H), 3,18 (M, 1H), 2.91 (M, 1H), 2,26 (M, 5H),
2,06 (M, 1H), 1,75 (c, 3H), 1,03 (v, 2H), 0,64 (M, 1H), 0,42-0,28 (M, 2H), -0,07 (v, 2H); '°F SIMP (282 ML,
JIMCO-dg) 5 -132,66. MC (P+) 465.4 (M+1), 487 4 (M+Na), (UP-) 463,4 (M-1), 499.5 (M+Cl).

2)  (2R,4R)-N-(5-(1-amuHO-1-(3-umaHo peHUT)-3 - LUK IO PO MUITPOTHT)-2 -HTOP(HeHIT ) -4 -T HAPOKCUITHP-
pomuauH-2-kapookcamun (14f) (100 mr, 0,237 mmoub, BeIxoa 49,5%); 'H SIMP (300 MI', IMCO-d) 3 10,19
(c, 1H), 8,42-8,22 (m, 1H), 7.86 (1, J=1,7 T'u, 1H), 7.74-7.59 (M, 2H), 7.47 (M, 1H), 7,25-6,94 (M, 2H), 4,67 (n,
J=3.3 Ty, 1H), 4,16 (m, 1H), 3,84-3,60 (M, 1H), 3,00 (m, 1H), 2,72 (ax, J=10,6, 3,0 T'u, 1H), 2,43-2,03 (M, 6H),
1,83 (ar, J=13.0, 3,9 I'u, 1H), 1,14-0,88 (m, 2H), 0,76-0,51 (M, 1H), 0,46-0.25 (v, 2H), -0,03 - -0,10 (M, 2H); '°F
SAMP (282 MTI'u, IMCO-dg)  -133.44; MC (UP+) 423.,4 (M+1), 445,4 (M+Na), (UP-) 457,4 (M~+Cl).

Cragus 5. TMomyuenue (2R,4R)-N2-(5-(1-amuu0-1-(3-uuanodeHu)-3-MHKIOMPOMUImpon)-2-gropge-
Hu)-N 1-(5-XmopnupuauH-2-11)-4 -r HIpOKCUITHPPOTHIHH- 1,2 - tukapOokcamuna (14h).

B pesymprare peakuun (2R,4R)-N-(5-(1-amuno-1-(3-unanodenun)-3-muxionponumponun)-2-propde-
HUT)-4-THAPOKCHITUP PO IUH-2-KapOokcamuaa (14f) (92 wmr, 0,218 mmous) B Terparuapodypane (10 mi) ¢ de-
HUI-5-X0opnupuauH-2 -uikapoamaToM (54,1 mr, 0,218 MMoNB), KaK OMHCAHO HA CTaguH 3 cxeMbl 13, mocne
OYUCTKH KOJOHOYHOH (pmam-xpomarorpadueii (cumukareas, 12 r, amoupys 0-100% CMA 80 B xiopogopme)
noayyamd (2R 4R)-N2-(5-(1-amuHo-1-(3-uuaHodeHun)-3-uukaonponuanponui)-2-propdpenun)-N1-(5-xmop-
MHPHIUH-2-1]T)-4-THAPOKCUITHPPOMAUH- 1,2 - mukapookcamun (14h) (34 mr, 0,059 mmons, Berxox 27,1%) B Buze
0eI0ro TBEpAOTro BCILECTRA, "H SIMP (300 MI'u, IMCO-dy) 9,67 (c, 1H), 9.16 (c, 1H), 8,31-8.26 (M, 1H), 8,01
(n, J=7.5 Ty, 1H), 7,94-7,83 (M, 2H), 7,79 (ax, J=9,0, 2,7 T'y, 1H), 7,63 (M, 2H), 7,46 (1, J=7,8 T'u, 1H), 7.13 (ax,
J=74,20Tu, 2H), 5,31 (a, J=4,7 Tu, 1H), 4,54 (M, 1H), 4,31 (x, J=4,9 T'u, 1H), 3,73 (m, 1H), 3,51 (ana, J=10.5,
4,2 Tu, 1H), 2.47-2,28 (M, 3H), 2,28-2.10 (M, 2H), 1,89 (M, 1H), 1,01 (M, 2H), 0,63 (M, 1H), 0,34 (M, 2H), 0,03 -
0,17 (M, 2H); "°F SIMP (282 MI', IMCO-dg) & -128,70; MC (UP+) 577.5, 579,5 (M+1); UK (KBr) 2229 cm™.

IMomyuenue (3R,5R)-5-(5-((+)-1-amuH0-1-(3 -uuanopeHu)-3 - HKJIO MPOMUIIPOoIiI)-2-propdheHumkapoa-
MOuM)- 1 -(5-XnopnupuaHH-2-UIKapOaAMOHIT) TUPPOMIUH-3 -HunaneTara (14g).

B pesymsrare peakuuu (3R,5R)-5-(5-(1-amuno-1-(3-1manodenunn)-3-muxionponumponun)-2-propde-
HuIKapOaMouT)muppouauH-3-unanerara (14e) (81 mr, 0,174 mmous) B Tetparuapodypasne (10 M) ¢ dpenun-5-
XJIOPIMHPUIUH-2 -uakapoamarom (43,4 mr, 0,174 MMOJIB), KaK OMMMCAHO HA CTAOUH 3 CXEMBI 13, mocie OUMCTKH

-43 -



038492

KOJIOHOYHOM (diu-xpomarorpadueit (cuiukarens, 12 r, smoupys 0-100% CMA 80 B xiopodopme) noryyanu
(BR,5R)-5-(5-((+)-1-amuno-1 -(3-umaHo (heHwt) -3 -LiMKT0TPO IUIIITPO e ) -2 -(h Top he Hrkapoamo wn ) - 1 -(5-xmop-
MUPUIUH-2-wikapOamoun)mupponuauns-3-unaverart (14g) (24 mr, 0,039 mmons, Beixox 22,23%) B Bune G6enoro
tBeproro Bemectsa; H SIMP (300 MI'u, IMCO-ds) 8 9,64 (c, 1H), 9,18 (c, 1H), 8,30 (x, J=2.6 'y, 1H), 7,91
(ra, J=9,0, 0,8 T'y, 1H), 7,86-7,79 (m, 2H), 7,75 (an, J=7,6, 2,2 Tu, 1H), 7,63 (M, 2H), 7,46 (M, 1H), 7,23-7,10
(M, 2H), 5,19 (x, J=4,6, 3,7 T'u, 1H), 4,72 (a, J=8,7 'y, 1H), 3,88 (ax, J=11,7, 5,2 'y, 1H), 3,75 (a, J=11,7 I'y,
1H), 2,48-2,40 (m, 1H), 2,32 (M, 2H), 2,22 (M, 3H), 1,87 (c, 3H), 1,12-0,91 (M, 2H), 0,72-0,50 (M, 1H), 0,42-0,28
(M, 2H), -0,03 - -0,14 (m, 2H); "°F IMP (282 MT'u, AMCO-dg) & -126,76; MC (UP-) 617,4 (M-1), 653,3, 6553
(M+Cl); onrruueckoe Bpauenue [ap=(+) 109,1 [0,165, MeOH].
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IMomyuenue (2R,4R)-N2-(5-((+)-1-amuno-1-(3-uuanodenmn)-3 -tmxmonponuimnpornui )-2-Groppenmn)-N1-
(4-umanoennn)-4-metokcunupponuaus- 1, 2-gukapookcamuaa (15f).

Cranus 1. [Toxyuenue (2R ,4R)-1-(6eH3110KCHKapOOHMIT)-4-METOKCUITUPPOTUIUH-2-KapOOHOBOM KUCIIOTHI
(15b).

K cycnensuu ruapuaa Hatpus (60% aucnepcust B macne, 2,262 r, 56,5 mmons) B Tetparuapodypase (30
mi) mipu -10°C ao6asasiiu pacteop (2R,4R)-1-(6en3unokcukapOoHu )-4-ruapoKCUMppOIMaUH-2 -Kap OO HOBO M
kucaotsl (15a) (2,5 r, 9,42 mmons) B TT® (60 mi).

PeakumonHyo cmech nepemerunBanu B teucHue 30 MuH, 3atem modaBmsu aumetwicyibdar (0,901 mo,
9,42 MMoONb) M MEepeMeIIMBaNM NMPYU KOMHATHOM TemmnepaTtype B TeueHue 16 4. PeakumoHHy0 cMech racuiu Ha-
CBIILICHHBIM BOJHBIM PAacTBOPOM XJIOPMAA aMMOHHMSI M KOHLICHTPUPOBAIU B BakyyMe ans yaaneHus TI'®. Peak-
LIMOHHYIO CMECh IMOALICIAYUBATH, NMPOMBIBATH BOJOH, MOAKUCIISIIM M 3KCTPAardpoBan sTwiaueratoM (2x100
mi1). OOBEAMHCHHBIN 3THIIALCTATHBIN CI0M MpoMbIBanK BOJOH (50 MiT), HACHIIEHHBIM COJICBBIM pacTBopoM (50
MJI), CYIUWIH, ()MIBTPOBATIM W BHIMAPHUBATH B BakyyMe ¢ nomayuyenuem (2R, 4R)-1-(6ensunoxcuxapOoumt)-4-
METOKCHITUPPOIUAUH-2-KapOoHoBO#M kucioTh (15b) (2,138 r, 7,66 mmons, Beixoa 81%) B Buae Genoro TBepao-
ro semectsa; 'H AMP (300 MI'u, IMCO-dg) & 12,56 (¢, 1H), 7,55-7,12 (m, 5H), 5.23-4.88 (M, 2H), 4,29 (aan,
J=21,9,94, 3,0 'y, 1H), 3,95 (xr, J=5,3, 2,7 'y, 1H), 3,61 (aaa, J=15, 6, 11,5, 5.4 Ty, 1H), 3,31 (M, 1H), 3,17
(2¢, 3H, nnsa poramepos), 2,42-2,24 (m, 1H), 2,17-2,01 (m, 1H); MC (UP-) 278,2 (M-1); onTuyeckoe BpaleHue
[o]p=(+) 33,81 [0,775, MeOH].

Cranus 2. IMonyuenue (2R, 4R)-6enzmn-2-(5-((-)-1-(3-unanopennn)-3-uurnonpormai-1-((R)-1,1-qumetun-
3TWICY Ib(hUHAMHU IO )TIPOTTKII )-2-PTOp PeHMIKAp OaMOMT )-4-METOKCUITUPPOIMaAMH- | -kapOokcunaTa (15¢).

B pesynbrate peakumu (2R,4R)-1-(6eH3mnokcukapOoHm)-4-METOKCUITUPPOIUAUH-2-KapOOHOBOMH KUCIIO-
o1 (15b) (1,52 r, 5,44 mmonsw), (R)-N-((-)-1-(3-amuno-4-¢propdenmn)-1-(3-umanodeHmn)-3 -LUUKI0 MPOMMII-
nporm)-2-MeTuanponas-2-cynsunamuna (4e) (2,251 r, 5,44 mmons) B Tetparuapodypane (75 mi) ¢ npume-
HEHHEM 3THII-2-3TOKCUXUHOIMH- 1 (2H)-kapOokcunara (1,346 r, 5,44 MMONb) C UCIIOIB30BAHHUEM YCIIOBHI peak-
LMK M BBIACICHMS MPOAYKTA, OMMCAaHHBIX Ha craaud 10 cxemsl 1, mociae OYMCTKM KOJIOHOYHOM (hdru-
xpomarorpadueit (cunukarens, 25 r, amoupys cmecero CMA 80 B xmopodopme, ot 0 o 100%) nomyuyanu
(2R, 4R)-6en3mn-2-(5-((-)-1-(3-umanodenmn)-3 -umxnonpommi-1-((R)-1,1 - numetrnatricy nsunamumo)rpo-
u)-2-drop pernakapdoamont)-4-MeTOKCUHTUPPOIKAUH- | -kapbokcunar (15¢) (3,15 r, 4,67 mmons, Beixoa 86%)
B Buze Gemoro tepaoro semectsa; 'H AIMP (300 MI'u, JIMCO-ds) & 9,54 (2¢, 1H, ams poramepos), 7,86 (M,
1H), 7,79 (m, 1H), 7,71 (m, 1H), 7,65-7,56 (m, 1H), 7,52 (m, 1H), 7,38 (M, 2H), 7,19 (m, 5H), 5,50 (2¢, 1H, ans
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poramepos), 5,18-4,93 (m, 2H), 4,54-4,33 (M, 1H), 4,05-3,93 (M, 2H), 3,75-3,59 (M, 1H), 3,49-3,39 (M, 1H), 3,19
(2¢, 3H, ama poramepos), 2,51 (m, 2H), 2,12-2,00 (m, 1H), 1,17-1,01 (M, 10H), 0,98-0,81 (M, 1H), 0,71-0,55 (M,
1H), 0,42-0,25 (v, 2H), 0,01 - -0,13 (v, 2H); '°F SIMP (282 MT'u, IMCO-ds) & -126,94, -127.36; MC (HUP+)
675,5 (M+1), 697,5, 698,5 (M+Na), (UP-) 673,5 (M-1), 7094, 710,4 (M+Cl); onruueckoe BpameHue [a]p-(-)
58,2 [0,165, MeOH].

Cragua 3. TMomyuenume (2R, 4R)-N-(5-((-)-1-(3-mmanodenun)-3-murnonponun-1-((R)-1,1-aumeTrimsTui-
Cymb(UHAMHIO )IPOTH)-2 -PTOPPECHUT) -4 -ME TOKCHITUPPOTHIUH-2 -kapOokcamuaa (15d).

B pesymerate acOCH3MAMPOBAHHA NOCPEACTBOM ruapupoBanusa (2R.4R)-6en3un-2-(5-((-)-1-(3-uuano-
(ernn)-3-uumnonponui-1-((R)-1, 1 -qumernmaTuncy nbuHamMuao )mponun)-2 -propdeHnmkapdamon)-4-me-
TOKCHIHPPOIUAHH- 1 -kapOokcumara (15¢) (3,05 r, 4,52 mmomp) B 3TaHone (100 M), ¢ mpumenenuem 10% nan-
nanus Ha yrie (0,265 r, 0,249 MMOIb) B KAYECTBE KATAIM3aTOPA, B COOTBETCTBHH CO COCOOOM, OMMCAHHBIM HA
craaud 2 cxemsl 13, moayuamu (2R, 4R)-N-(5-((-)-1-(3-uuanodenun)-3-muxnonponui-1-((R)-1, 1 -aumeTnmatun-
Cymb(hUHAMHIO )pOTTH)-2 -GTOPPEHUT) -4 -METOKCUITUPPOTUAUH-2 -kapOokcamun (15d) (2,4 r, 4,44 MMOb, BBI-
xox 98%) B Buzae Gesoro TBepaoro sermectsa; 'H SIMP (300 MI'n, IMCO-dg) 3 10,09 (x, J=2.2 'y, 1H), 8,29
(am, J=7,7, 2,4 Ty, 1H), 7,80 (1, J=1,8 I'u, 1H), 7,71 (ar, J=7.4, 1,3 T'u, 1H), 7,62 (ar, J=8,3, 1,5 T'u, 1H), 7,51
(r, JI=7,8 T'u, 1H), 7,21 (ax, J=10,8, 8,7 I'u, 1H), 7,10-7.01 (m, 1H), 5,47 (c, 1H), 3,95-3.81 (m, 1H), 3,74 (an,
J=8,1, 5,1 I'y, 1H), 3,11 (c, 3H), 3,08-2,97 (m, 1H), 2,89 (ana, J=11,1, 2,4 T'y, 1H), 2,75-2,56 (M, 2H), 2,13-2,01
(M, 2H), 1,14 (c, 10H), 1,12-1,04 (m, 1H), 0,96-0.80 (M, 1H), 0,72-0,53 (M, 1H), 0,43-0,27 (M, 2H), 0,00 - -0,15
(v, 2H); '°F SIMP (282 MT'u, IMCO-dg) & -132,45; MC (UP+) 541,5 (M+1), (UP-) 575.4 (M+Cl); onruueckoe
BpaweHue [o]p=(-) 67,1 [0,155, MeOH].

Cramus 4. Tlomyuenue (2R,4R)-NI1-(4-mmmanodpenun)-N2-(5-((-)-1-(3-uuanopermn)-3-nuxaonpomnui-1-
((R)-1, I-mumeTumaTHIACY Tb(PUHAMHU IO ) PO )-2 -(H TOP(HEHIIT) -4 -METOKCUITUPPOTHANH- |, 2 - TuKapOoKcaMuIa
(15e).

B pesymerate peakuuu (2R,4R)-N-(5-((-)-1-(3-umanodpenun)-3-murnonponui-1-((R)-1, 1 -aume T Tui-
cymbpuHaMuI0))ponun)-2-hropdeHnn)-4-MeTOKCUHITUPPOTHANH-2 -kapbokcamuaa (15d) (0,5 r, 0,925 mmouns) B
terparuapodpypane (20 mi), 4-m3oumanarodeHzonurpuna (0,267 r, 1,849 mmomp) ¢ mpumeHeHueM DIPEA
(0,646 mu, 3,70 MMOJIb) B KAYECTBE OCHOBAHUS, UCMOJIb3YS YCAOBUSA PEAKLHUH U BbIACJICHUS MPOTYKTA, OMHUCAH-
Hele Ha ctamgud 9 cxemsl 1, moayuamu (2R 4R)-N1-(4-umaHopennm)-N2-(5-((-)-1-(3-unanopeHu)-3-1uko-
npomui-1-((R)-1,1-quMeTumaTuicy mbGpuHaAMUI0 )IpomiI)-2 -(hTopHe HUT)-4-ME TOKCHITHP PO IUH- |, 2 - THKap-
6oxcamua (15¢) (514 mr, 0,751 mmomnb, Beixoa 81%) B BuAe OO0 TBEPAOrO BCILECTBA, 'H ssmMP (300 MI',
JIMCO-dg) 5 9,51 (a, J=1,3 T'u, 1H), 8,85 (c, 1H), 7,90-7,84 (m, 1H), 7,78 (1, J=1,6 T'u, 1H), 7,77-7,66 (M, 5H),
7,62-7,57 (m, 1H), 7,50 (1, J=7,8 T'u, 1H), 7,19 (ax, J=10.3, 8,7 I'u, 1H), 7,14-7,06 (M, 1H), 5,50 (c, 1H), 4,57
(am, J=9.1, 4,1 Ty, 1H), 4,11-4,06 (m, 1H), 3,76 (an, J=10.,6, 5,2 T'u, 1H), 3,65 (ax, J=10,2, 2,9 T'u, 2H), 3,23 (c,
3H), 2,76-2,53 (m, 1H), 2,48-2.31 (M, 1H), 2,18-2,05 (M, 1H), 1,13 (c, 9H), 1,11-1,01 (m, 1H), 0,98-0,80 (m, 1H),
0,72-0,55 (M, 1H), 0.41-0,26 (M, 2H), -0,02 --0,14 (v, 2H); '°F SIMP (282 MI'n, IMCO-dg) 3 -127,51; MC:
(HAP+) 685,5 (M+1), 707,5, 709,7 (M+Na), (UP-) 719,5, 721,1 (M+Cl); omruyeckoe BpameHue [o]p=(-) 4,21
[0,19, MeOH].

Cramus 5. Tlomyuenme (2R, 4R)-N2-(5-((+)-1-amuH0-1-(3-umaHopeHUT)-3 -LUKIONPONUITITPOITHIT)-2 -
¢ropperu)-N1-(4-uuaHo GeHmI)-4 -METOKCHTUPPOHAUH- 1, 2-qukapOookcamuaa (15f).

B pesymerate peakumu (2R,4R)-N1-(4-uuaHopermm)-N2-(5-((R)-1-(3-uuanoperm)-3 -uuxaonponu-1-
((R)-1,1-mumerumsTuicy tbuHAMHAO )Tponu)-2 -G ropdeHunn) -4 -MeTOKCHTHPPOMAHH- 1,2 - THKapOoOKcaMuIa
(15¢) (445 mr, 0,650 mMob) B 3TaHosie (20 M) ¢ mpuMeHeHHEM koHueHTpupoBaHHOM HCI (0,542 mm, 6,50
MMOJIb), KAK OITMCAHO HA CTATUH O CXEMBI 4, MOCJIC OUHCTKU KOJIOHOYHOH (Pram-xpomarorpadueit (CHIMKAre b,
12 r, amoupysa cmecero CMA 80 B xmopogopme, ot 0 10 60%) nmoayuamu (2R,4R)-N2-(5-((+)-1-amuno-1-(3-
HAHO (heHUT)-3 -UUKIONPOTHIIPO ) -2-ropdernn)-N 1 -(4-nuaHo e Hu)-4 -METOKCHITUPPOTUAMH- 1, 2-THKap-
6oxcamua (15f) (300 mr, 0,517 mmoms, BeIxoa 80%) B BUAE OCIOr0 TBEPAOrO BCILCCTBA, 'H SIMP (300 MI',
JMCO-dg) 0 9,46 (c, 1H), 8,83 (c, 1H), 7.89-7.81 (m, 2H), 7,78-7.60 (m, 6H), 7,46 (1, J=7,8 T'u, 1H), 7,18-7,07
(M, 2H), 4,56 (ax, J=9.1, 4,1 T'u, 1H), 4,17-3,98 (M, 1H), 3,77 (an, J=10,5, 5,2 T'u, 1H), 3,63 (ax, J=10,4, 3.4 ',
1H), 3,22 (c, 3H), 2,41-2.14 (M, 5H), 2,14-2,00 (M, 1H), 1,09-0,92 (M, 2H), 0,76-0,49 (M, 1H), 0,41-0,27 (m, 2H),
0,04 - 0,19 (v, 2H); "°F SIMP (282 MTI'n, IMCO-dy) & -128,39; MC (UP+) 603,5, 604,5 (M+Na), (UP-) 615.6,
617,4 (M+Cl); omrrryeckoe Bpamenue [o]p=(+) 108,68 [0,265, MeOH].
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IMonyuenune (2R,4R)-N2-(5-((+)-1-amuno-1-(3-uuanodeHu)-3-uuKIonponuinponin)-2-grophenun)-4-
MeToKCH-N 1-(4-MeTtokcudenun)nuppoanaun-1,2-mukapookcamuaa (16b).

Craaus 1. TMonyuenune (2R,4R)-N2-(5-((-)-1-(3-umanodennn)-3-uuxmonponui-1-((R)-1,1-aumernnstui-
cyabpuHaMua0)pomnun)-2-propdennn)-4-merokcu-N1-(4-merTokcud eHUT) IUPPOTUANH- 1, 2- TMKapOOKcamMmu I
(16a).

B pesyabrare peakuuu (2R 4R)-N-(5-((-)-1-(3-tmanodenunn)-3-mmwonponun-1-((R)-1,1-aumernmatun-
cyabhuHaMux0)nponi)-2-grophernn)-4-mMerokcunuppoauant-2-kapbokcamuaa (15d) (0,5 r, 0,925 mmob) B
terparuapodypane (20 ma), ¢enun 1-uzounanaro-4-meroxcudensona (0,240 ma, 1,849 mmons), DIPEA (0,646
M, 3,70 MMOJIB) C UCIIOIB30BAHUEM YCIOBHIT pEakLMK U BbIAEIEHHs MPOAYKTA, OIIMCAHHBIX HA CTAAUHU 9 CXEMBI
1, mnonyuamu (2R,4R)-N2-(5-((-)-1-(3-umanodenun)-3-muxnonponui-1-((R)-1,1-aumernnstuncy s uHamu-
no)nponui)-2-propdenun)-4-merokcu-N1-(4-meToxcup enun)nupponuaus-1,2-nukapbokcamun (16a) (552 wr,
0,800 Mmonb, BEIX0X 87%) B Buae Genoro Teepaoro semectsa; 'H SIMP (300 MI'u, IMCO-dg) § 9,50 (¢, 1H),
8,28 (c, 1H), 8,00 (an, J=7,7, 2,4 Ty, 1H), 7,79 (1, J=1,7 T'y, 1H), 7,71 (M, 1H), 7,60 (M, 1H), 7,50 (1, J=7,8 T'1y,
1H), 7.43-7,34 (M, 2H), 7,19 (M, 1H), 6,87-6,79 (M, 2H), 5,50 (c, 1H), 4,52 (an, J=9,2, 3,7 'y, 1H), 4,07 (M, 1H),
3,70 (c, 3H), 3.65 (M, 2H), 3,22 (c, 3H), 2,75-2,48 (v, 2H), 2,32 (M, 1H), 2,23-2,11 (m, 1H), 1,13 (c, 10H), 1,00~
0,79 (m, 1H), 0,43-0,25 (m, 2H), 0,63 (m, 1H), 0,43-0,25 (v, 2H), -0,01 - -0,15 (M, 2H); '°F SIMP (282 MTIL,
IMCO-dg) 6 -127,51; MC (UP+) 690,5 (M+1), 712,5, 713,5 (M+Na), (UP-) 7244, 726,6 (M+Cl); onTiueckoe
Bpawenue [o]p=(-) 17,78 [0,36, MeOH].

Cramus 2. [Tlomyuenne (2R,4R)-N2-(5-((+)-1-amuno-1-(3-1mmanodeHun)-3 -UKIONPOTHIITPONHIT)-2-
¢dropdennn)-4-meroxcu-N1-(4-merokcudenun)nupponuaus-1,2-muxapdokcamua (16b).

B pesyasrare peakuuu (2R 4R)-N2-(5-((-)-1-(3-unanodenun)-3-uukaonponui-1-((R)-1,1-aumerun-
STUICY Tb(PUHAME 0 )iporni)-2-propd eHmn )-4-meTokcu-N 1 -(4-MeTokcudeHUT)nuppoTuauH- 1, 2- nukapbokca-
muza (16a) (485 mr, 0,703 Mmob) B 3TaHo1e (20 MT) ¢ mpuMeHeHHeM KoHueHTpupoBaHHoi HCI (0,586 mu, 7,03
MMOJIb), KaK OMUCAHO Ha CTAJUU 6 CXeMbI 4, MOCIe OUUCTKU KOJOHOUHOM (3ui-xpomarorpadueit (cunukares,
amoupys cmeceto CMA 80 B xiopodopme, ot 0 1o 100%) momyuanu (2R 4R)-N2-(5-((+)-1-amuno-1-(3-
raHoheHu)-3-uuKIonponuanpont)-2-propdenunn)-4-merokcu-N 1 -(4-meroxcudenun)mupponuaun-1,2-1u-
kapGokcamuz (16b) (19 mr, 0,032 mmonb, Beixox 4,61%) B Buae Genoro Tepaoro eemecrsa, 'H SIMP (300
MTI'y, IMCO-ds) & 9,44 (c, 1H), 8,26 (c, 1H), 7,97 (a, J=7,6 T'y, 1H), 7,86 (1, J=1,7 I'u, 1H), 7,71-7,57 (M, 2H),
7,46 (1, J=7.8 T, 1H), 7,41-7,32 (M, 2H), 7.13 (z, J=8,0 I'y, 2H), 6,88-6,75 (M, 2H), 4.51 (an, J=9,3, 3,7 ',
1H), 4.11-3,99 (M, 1H), 3,70 (c, 3H), 3,67 (m, 1H), 3,64-3,56 (v, 1H), 3,22 (c, 3H), 2,38-2,11 (M, 6H), 1,11-0,94
(M, 2H), 0,73-0,55 (v, 1H), 0,40-0,24 (M, 2H), -0,01 - -0,21 (m, 2H); °F SIMP (282 MI'u, IMCO-dg) & -129,61;
MC (UP+) 586,5 (M+1), 608.5, 610,6 (M+Na), (UP-) 620.5, 622.5 (M+Cl); UK (KBr) 2228 cm’'; anamus, pac-
cuutanHblil 15 C33H36FNsOy4, 0.5H,0; C, 66,65; H, 6,27, N, 11,78; Haiineno, C, 66,83; H, 6,19; N, 11,71; on-
THYeckoe BpameHue [o|p=(+) 95,48 [0,155, MeOH].

Cxema 17
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IMonyuenne (2R,4R)-N2-(5-((+)-1-amuno-1-(3-uuanodeHu)-3-uuKIonponuInponin)-2-grophenun)-4-
metokcu-N 1-(4-xnopdenun)nupponuaun-1,2-mukapdokcamuaa (17b).
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Cramust 1. Tlonyuyenne (2R,4R)-N2-(5-((-)-1-(3-unanodenun)-3-mukionponun-1-((R)-1,1-gumernmstui-
cyabduHaMuao)mponun)-2-propdenit)-4-merokcu-N1 -(4-xaopdenun)muppoauaus-1,2- iukapbokcamuaa (17a).

B pesymsrare peakuuu (2R,4R)-N-(5-((-)-1-(3-umanodenmn)-3-muxnonponui-1-((R)-1,1-qumetmna -
cyabhuHaMuno)nponun)-2-bropdhennt)-4-Merokcunupponuant-2-kapookcamuaa (15d) (0,5 r, 0,925 mMons) B
terparuapodypane (20 mi), 4-xaopdpennmmzommanara (1n) (0,237 ma, 1,849 mmons), DIPEA (0,646 ma, 3,70
MMOJTb) C HUCIIOJIb30BAaHUEM YCJIOBHI PEaKIMH U BbIASTCHHUS MPOAYKTA, OMMCAHHBIX Ha cTaauu 9 cxemsl 1, moy-
yanu (2R,4R)-N2-(5-((-)-1-(3-umanodenunn)-3-tuwtonponui-1-((R)-1,1 - muMeTHII TUICY Tb(PUHAMK IO ) TPOTIHII) -
2-prophennn)-4-meroxcu-N1-(4-x10pdernn)nuppoanus-1,2-aukapookcamun (17a) (555 mr, 0,799 Mmons,
BbIx0J 86%) B BHAe 6€10ro TBepAOro BEIIECTBA, 'H SIMP (300 MI'y, IMCO-dg) & 9,52-9,44 (v, 1H), 8,53 (c,
1H), 7,96-7,88 (m, 1H), 7,79 (1, J=1,7 I'u, 1H), 7,71 (ar, J=7,5, 1,3 T'u, 1H), 7,63-7,46 (M, 4H), 7,33-7,25 (M,
2H), 7,19 (an, J=10,4, 8,8 I'u, 1H), 7,11 (M, 1H), 5,50 (¢, 1H), 4,54 (M, 1H), 4,10-4,05 (M, 1H), 3,72 (M, 1H),
3,68-3,57 (M, 1H), 3,22 (¢, 3H), 2,63 (M, 2H), 2,42-2,26 (M, 1H), 2,12 (M, 1H), 1,13 (c, 9H), 1,12-1,01 (M, 1H),
0,98-0,76 (M, 1H), 0,72-0,56 (M, 1H), 0,43-0,22 (M, 2H), -0,02 - -0,16 (M, 2H); "°F SIMP (282 MTI'r, IMCO-dg) &
-128,06, MC: (UP+) 694,5 (M+H), 716,5, 718,5 (M+Na), (UP-) 728.5, 730,4 (M+Cl), onTuyeckoe BpalleHue
[a]p=(-) 17,31 [0,335, MeOH].

Cragus 2. [Toayuenue (2R,4R)-N2-(5-((+)-1-amuno-1-(3-unanodenun)-3-uukaIonponuinponmi)-2-¢grop-
¢dennn)-4-meroxcu-N1-(4-xn0pdernn)muppoau - 1,2-mukapboxcamuaa (17b).

B pesyabrare peakuuu (2R,4R)-N1-(4-xmopdennn)-N2-(5-((-)-1-(3-unanodenun)-3-muwtonpomnui-1-((R)-
1,1-0uMeTHIdTHIICY IbPHHAMHU IO )ITPOITHT)-2-hTophermn)-4-MeTOKCUTUP PO AuH- 1, 2- nukapOokcamuaa  (17a)
(478 wmr, 0,689 mmoub) B 3Tanose (20 M) ¢ npumeHenneMm KoHuenTpupoBannoit HCI (0,574 mu, 6,8 9 MMoiIb),
KaK OMMCAHO Ha CTamuH 6 CXeMbl 4, MMOCJIE OUUCTKH KOJIOHOYHOM (usm-xpomarorpadueii (CHIHMKareb, 3JI0H-
pys cmeceto CMA 80 B xmopodopme, or 0 mo 100%) mnoayuanun (2R,4R)-N2-(5-((+)-1-amuno-1-(3-
raHod eHun)-3-uuknonponuianponi)-2-propdennn)-N1-(4-xnopdenun)-4-MeTokcHIUPpoIHaUH-1,2- n1Kap-
6okcamun (17b) (52 mr, 8,3%) B Buae Genoro Teepaoro semectsa, 'H SIMP (300 MI'y, JIMCO-dq) & 9,67 (c,
1H), 9,21 (¢, 3H), 8,56 (c, 1H), 7,89 (M, 2H), 7,84 (M, 1H), 7,70-7,58 (M, 2H), 7,58-7,52 (M, 2H), 7,36 (M, 1H),
7,32-7,26 (M, 2H), 7,09 (M, 1H), 4,56 (an, J=9,2, 4,0 I'u, 1H), 4,13-4,04 (M, 1H), 3,74 (ax, J=10,5, 5,2 I'u, 1H),
3,62 (m, J=10,6 T'u, 1H), 3,22 (c, 3H), 2,60-2,53 (M, 1H), 2,47-2,32 (M, 1H), 2,08 (M, 1H), 1,15-0,99 (M, 2H),
0,78-0,57 (m, 1H), 0,45-0,17 (M, 2H), 0,17 - -0,10 (m, 2H); "°F SIMP (282 MI', IMCO-ds) & -125,67; MC
(UP+) 6125, 614,4 (M+Na), (UP-) 6244, (M+Cl); ontuueckoe Bpawenue [o]p=(+) 71,88 [0,32, MeOH]; aHna-
3, paccuntannbiil 11s: C3,H33CIFNsO3. HCL.2H,0; C, 58,01; H, 5,78; N, 10,57; naiineno: C, 58,21; H, 5,41; N,
10,24; UK (KBr) 2233 cm™.

Cxema 18
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[Monyuenue (2R,4R)-N2-(5-((+)-1-amuno-1-(3-uunanoderun)-3-uukionponuinpomnun)-2-proppenun)-N1-
(5-x70pnupuIuH-2-11)-4-METOKCUITUPPOIHANH-1,2-1ukapbokcamua (18b).

Cragus 1. Tlonyuenue ((2R,4R)-NI1-(5-xnopnupuaun-2-um)-N2-(5-((-)-1-(3-uunanodpeHunn)-3-nuKio-
nponui-1-((R)-1,1-mumernmatuncyabhunamMuno)nponun)-2-hpropheHnn)-4-MeToKCUTUP PO ANH-1,2- 1uKkap-
ookcamua (18a).

B pesynsrare peakuuu (2R,4R)-N-(5-((-)-1-(3-umanodenmn)-3-uuxnonponui-1-((R)-1,1-qumetundtui-
cyabpuHamuao)nponun)-2-propdenun)-4-merokcunuppoauaun-2-kapooxcamuna (15d) (0,475 r, 0,879 mmoib)
B terparuapodypane (20 mi), berun-S-xaopnupuaun-2-unkapbamara (13b) (0,437 r, 1,757 mmoas), DIPEA
(0,614 M1, 3,51 MMOJIB) C UCIIOJIB30BAHUEM YCIIOBHIT pEAKIIMU U BbIACTEHHUS IPOAYKTA, OMUCAHHBIX HA CTaJuU 3
cxembl 13, momyuamu ((2R,4R)-N1-(5-xnopmupuaun-2-un)-N2-(5-((-)-1-(3-uuanodenun)-3-uuxaonponui-1-
((R)-1,1-qumernmaTuicy asGuHaMUI0)ponut)-2-propdennt)-4-MeTokCunuppoIu AuH- 1,2- nruxapOokcamu
(18a) (484 mr, 0,696 MMOTIb, BBIXOX 79%) B BHae Oenoro nopomka, 'H AMP (300 MI'y, JIMCO-dg) & 9,49 (c,
1H), 9,17 (¢, 1H), 8,30 (m, J=2,7 I'u, 1H), 7,93-7.86 (M, 2H), 7,84-7,77 (m, 2H), 7,71 (ar, J=7,5, 1,3 T'u, 1H),
7,59 (ar, J=8,2, 1,6 I'u, 1H), 7,50 (1, J=7.8 'y, 1H), 7,19 (aa, J=10,4, 8,7 I'y, 1H), 7,14-7,06 (M, 1H), 5,50 (c,
1H), 4,59 (na, J=9.1, 3,9 I'u, 1H), 4,04 (M, 1H), 3,81-3,63 (M, 2H), 3,21 (c, 3H), 2,75-2,52 (M, 2H), 2,48-2,29 (M,
1H), 2,11 (m, 1H), 1,13 (c, 10H), 0,97-0,80 (M, 1H), 0,72-0.49 (M, 1H), 0,40-0,27 (M, 2H), -0,01 - -0,15 (M, 2H);
PF SIMP (282 MI'u, IMCO-dg) & -127.91; MC (UP+) 695.5 (M+1), 717,5, 719,5 (M+Na), (MP-) 7295, 731,5
(M+Cl); UK (KBr) 2230 cM™'; onruueckoe Bpawenue [a]p=(-) 19,10 [0,335, MeOH]; CHN, paccuuTtaHo mis:
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C3sH,0CIFNGO,S. 0,5H,0; C, 59,69; H, 5,87; N, 11,93; naiineno: C, 59,74, H, 5,75; N, 11,79.

Cragus 2. [Toayuenue (2R,4R)-N2-(5-((+)-1-amuno-1-(3-unanodenun)-3-uukaIonponuInponmi)-2-¢hrop-
¢dennn)-N1-(5-xmopnupuanH-2-un)-4-MeToKCUITUP PO IuH- 1,2-tukap6oxcamuaa (18b).

B pesyasrare peakuuu ((2R,4R)-N1-(5-xmopmupuans-2-um)-N2-(5-((-)-1-(3-unanodeHun)-3-uukionpo-
ni-1-((R)-1,1-qumernmaTiicy asduHamu 0 )nponui)-2-propdennt)-4-MeTokCH MMPPOIH IMH- 1, 2- tkapboxca-
muaa (18a) (406 mr, 0,584 mmoJb) B 3TaHose (20 Mi1) ¢ mpuMeHeHueM koHueHTpuposanHoit HCI (0,487 mn, 5,84
MMOJIb), KaK OIMCAHO Ha CTaIHK 6 CXEMbI 4, MMOC/IE OYUCTKH KOJOHOUHOM (din-xpomarorpadueit (cuiukares,
amoupys cmeceto CMA 80 B xiopodopme, or 0 mo 100%) momyuanu (2R,4R)-N2-(5-((+)-1-amuno-1-(3-
raHoheHun)-3-uuknonponuianponin)-2-gropdennn)-N1-(S-xnopnupuanH-2-un)-4-MeTOKCUTUPPOIU AUH- 1,2~
nukapOokcamua (18b) (60 mr, 10%) B Buae Oenoro TBepaoro BEILECTBA; 'H SIMP (300 MI', IMCO-dq) & 9,45
(c, 1H), 9,15 (c, 1H), 8,30 (an, J=2,6, 0,8 I'u, 1H), 7,93-7,84 (M, 3H), 7,81 (ax, J=9,0, 2,7 I'u, 1H), 7,63 (anar,
J=75,5,7, 1,3 'y, 2H), 7,46 (1, J=7,8 I'y, 1H), 7,15 (z, J=1,3 I'u, 1H), 7,13 (a, J=2,9 I'y, 1H), 4,57 (an, J=9,2,
3,9 I'y, 1H), 4,10-3,97 (M, 1H), 3,82-3,62 (M, 2H), 3,21 (¢, 3H), 2,41-2,18 (M, SH), 2,17-2,00 (M, 1H), 1,08-0,94
(M, 2H), 0,72-0,53 (M, 1H), 0,42-0,25 (m, 2H), -0,03 - -0,16 (m, 2H); '°F SIMP (282 MI'u, IMCO-d¢) & -128.61;
MC (UP+) 5915, 5934 (M+1), (HUP-) 6253, 627,6 (M+Cl); aHamu3, pacCUMTAaHHBIA 1A
C3H;3,CIFNGO05.0,25H,0: C, 62,52; H, 5,50; N, 14,11; naiingeno: C, 62,53; H, 5,52; N, 13,89, ontuueckoe Bpa-
menue [o]p=(+) 95,38 [0,26, MeOH].
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IMonyuenne (2R 4R)-4-amuHO-N2-(5-((+)-1-amuno-1-(3-11manodenun)- 3 -UKIONnpOnUIponiI)-2-¢hTop-
¢dennn)-N1-(4-xmopdenun)nupponuaut-1,2-aukapookcamuga (19c¢).

Cranus 1. [Toayuenue (2R,4R)-4-azuno-N1-(4-xa0pdennt)-N2-(5-(1-(3-unanodenun)-3-uukaonponu- 1 -
((R)-1,1-gumerumaTuicyibpuHamu o) npomnui)-2-propheHun)nuppoanant- 1,2-tukapboxcamua (19a).

K  pactBopy  (2R.4S)-N1-(4-xnopdennn)-N2-(5-((+)-1-(3-unanodpenmnn)-3-uuxionpomnui-1-((R)-1,1-
JUMETHIATHICY IbGHHAMH 10 )TPONHI)-2 -pTopdeHun)-4-ru ApoKCUIU ppotu AuH- 1, 2-1rukapOokcamuia (9b)
(0,502 r, 0,738 mMonb) u Tpupenuadochuna (0,581 r, 2,214 mmonp) B Terparuapodypase (15 ma) mpu 0°C
nobasnsiin cMech qudenundocdopasuaara (0,477 mia, 2,214 mmons) U auusonpomnunazoaukapdokcunara (0,430
mi, 2,214 mmone) B Terparuapodypane (S mi) B TeueHne 30 MUH. PeakLIMOHHYIO CMECh OCTaBJISUTH JOCTHraTh
KOMHATHOU TeMIleparypbl, nepeMelnBain B TeueHue 24 4, pa3bdasisiu dtuiaueraroMm (150 M), nmpombiBaniu
BOJOH (2x25 MJT), HACBILIEHHBIM COJEBBIM PacTBOPOM (25 M), CYLIHIH, GUIBTPOBATH M KOHLEHTPUPOBAIH B
BakyyMe. HeouMIleHHbIH 0CTaTOK OYHMINAIN KOJOHOYHOM (am-xpomarorpadueii (cunukaress, 40 r, 210Upys
(9:1) cMmechro 3THIAlleTaTa U MeTaHoJa B rekcaHax, oT 0 mo 100%) c¢ noayuyeHuem (2R,4R)-4-a3uno-N1-(4-
xnopdennn)-N2-(5-(1-(3-unanopenunn)-3-uurnonponui-1-((R)-1,1-1uMeTHId THIACY Tb(HUHAMHK 0 )TPOITHIT )-2-
¢dbropdennn)nuppoanaun-1,2-aukapboxcamuna (19a) (88 mr, 0,125 mmonb, Beixoa 16,91%) B Buae Genoro
tBepaoro semectsa; 'H SMP (300 MI'u, JIMCO-dg) 8 9,97 (c, 1H), 8,78 (c, 1H), 8,06 (c, 1H), 7,99 (M, 1H),
7,91 (m, 1H), 7,76 (M, 4H), 7,51 (M, 2H), 7,39 (M, 1H), 7,38-7,26 (M, 1H), 5,71 (c, 1H), 4,79 (M, 2H), 4,35-4,15
(M, 1H), 4,03 (M, 1H), 3,76 (1, J=10,2 I'u, 1H), 2,37-2,23 (M, 1H), 1,40-1,35 (M, 1H), 1,33 (¢, 11H), 1,23-1,01 (M,
1H), 0,84 (M, 1H), 0,62-0,46 (v, 2H), 0,21-0,06 (M, 2H); '°F SIMP (282 MI', IMCO-dg) & -126,67.
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Craaus 2. Ilonyuenue (2R,4R)-4-amuno-N1-(4-x10pdennn)-N2-(5-(1-(3-unanodeHun)-3-HUKI0NPOnHI-
1-((R)-1,1-numerunstuicynspunamuao)nponun)-2-hropdenun) nupporuaus-1,2-auxapobokcamuaa (19¢).

B pesyabrare rugpuposanus (2R,4R)-4-azuno-N1-(4-xmopdennn)-N2-(5-(1-(3-unanopennn)-3-uuko-
nponun-1-((R)-1,1-mumeTnnstuncyabsdunamu o) nponun)-2-bropheHUT)NUPPOIHANH- 1 ,2- tnKapbokcamuia
(19a) (0,08 r, 0,113 mmonp) B 3taHoae (10 mi), ucnons3ys 10% nmamnaauit Ha yrae (0,012 r, 0,011 mmois) B
Ka4yeCTBE KaTaJIM3aTOpa, B TCUCHUE LICCTH 4, B COOTBETCTBUU CO CLIOCOOOM, OMMCAHHBIM HA CTAAUH 2 CXEMBbI 13,
noayuyand  (2R,4R)-4-amuno-N 1-(4-xmopdennn)-N2-(5-(1-(3-unanodennn)-3-uuxionponui- 1-((R)-1, 1-gume-
THIBTHICY IbPHHAMKIO)Iponun)-2-dpTopdeHun)nupponuaus-1,2-aukapdoxcamua (19¢) (60 mr, 0,088 mmosb,
BbIX0J 78%) B BHAE OEI0r0 TBEPAOrO BEILECTBA, 'H ssMP (300 MI'u, AMCO-dy) 6 8,46 (c, 1H), 8,11 (a, J=7.3
I'u, 1H), 7,79 (m, 1H), 7,70 (m, 1H), 7,63-7,46 (m, 4H), 7,26 (m, 2H), 7,23-7,13 (m, 1H), 7,05 (m, 1H), 5,48 (c,
1H), 4,44 (ax, J=9,1, 5,1 T'u, 1H), 3,74-3,40 (M, 3H), 2,76-2,21 (m, 4H), 1,78 (m, 1H), 1,13 (¢, 10H), 1,02-0,74
(M, 1H), 0,74-0,51 (m, 1H), 0,34 (M, 2H), -0,06 (M, 2H); MC (UP+) 679,6 (M+1); 702,5 (M+Na).

Cragus 3. Tloayuenue (2R 4R)-4-amuno-N2-(5-((+)-1-amuno-1-(3-unanodenun)-3-uukaonponui-
nponun)-2-brophernn)-N1-(4-xnopdennn)nupponuaus-1,2-aukapdoxkcamuaa (19c).

B pesynerare peakuun (2R,4R)-4-amuno-N 1-(4-x10pdennn)-N2-(5-(1-(3-unanodeHu)-3-LUKIONTPONHI-
1-((R)-1,1-numernmatuncyaspunamuso)npomnun)-2-bropdhe Hua) nuppoanaus- 1,2 - rukapbokcamuga (19¢)
(0,052 r, 0,077 mmous) B 3TaHone (5 mi) ¢ npumeHenueMm koHueHrpuposanHoi HCI (0,064 mu, 0,766 mmoub),
KaK OMMCAHO Ha CTaguu 6 cxembl 4, MOCIC OUYMCTKH KOJOHOYHOH (adw-xpomarorpadueii (CHIHUKAreb, 3I0u-
pysa cmecero CMA 80 B xnopodopme, ot 0 mo 100%) monyuyanu (2R,4R)-4-amuno-N2-(5-((+)-1-amuno-1-(3-
nua”oeHn)-3-uuknonponuanponun)-2-propdennn)-N1-(4-xnopbernn)nuppoanaun- 1,2- tukapookcaMua
(19¢) (12 mr, 0,021 mmous, Beixox 27,3%) B BUAE GEI0r0 TBEPAOTO BEIICCTBA, 'H SIMP (300 MI', AMCO-d¢) &
8,45 (c, 1H), 8,15-7,99 (m, 1H), 7,86 (1, J=1,6 'y, 1H), 7,67-7,60 (m, 2H), 7,57-7,42 (m, 3H), 7,32-7,23 (M, 2H),
7,15-7,06 (m, 2H), 4,43 (aa, J=9,0, 5,3 I'u, 1H), 3,64 (ax, J=9,6, 5,6 I'u, 1H), 3,58-3.47 (m, 1H), 2,41-2,27 (m,
4H), 2,25-2,18 (m, 2H), 1,84-1,63 (M, 1H), 1,12-0,93 (m, 2H), 0,72-0,55 (m, 1H), 0,34 (M, 2H), -0,01 - -0,14 (M,
2H); "°F IMP (282 MI'u, IMCO-dg) & -128,51; MC (MP-) 573,5, 575.4 (M-1); onruueckoe Bpamerue [o]p=(+)
85,0 [0,08, McOH].
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[Monyuyenue (R)-N2-(5-(1-amuHo-1-(3-unanobenunn)-3-uukiaonponuanponui)-2-hropdennn)-N1-(4-xmop-
bennn)-4-oxconupponauaus-1,2-auxkapookcamuaa (20b).

Cragus 1. Tlonyuenne (R)-N1-(4-xnopdennn)-N2-(5-(1-(3-unanodenunn)-3-uukionponun-1-((R)-1,1-
JUMETHIATUICY b UHAMU A0 )Iponnn)-2 -bTopdeHnn)-4-okconuppoauanH- 1,2 -nukapboxcamuaa (20a).

K pacteopy (2R,4S)-N1-(4-xnopdennn)-N2-(5-((+)-1-(3-unanodennn)-3-uuxnonponun-1-((R)-1,1-aume-
TUIATHICY IbGUHAMUAO0 )TIpornnn)-2-Grop deHunn)-4-ruapokcunuppoanaus-1,2-gukapbokcamuaa  (9b) (50 wr,
0,074 mmonp) B auxnopmetane (10 M) mpu kOMHaTHOH TemmnepaType Jo0aBmsiau rugpokapOoHar Hatpus (24,70
mr, 0,294 mmons), nepuoaunan lecc-Mapruna (100 mr, 0,235 mmonp) U nepememnBanu B TeueHue 30 MHH.
PeakunoHHy10 cMech pazdaBisiiy auxiaopmeradoM (50 M), mpombiBaiy BOAOH (2x25 M), HACHILIIEHHBIM COJIE-
BBIM PacTBOpoM (25 mut), cyuaH, GUIbTpOBaId U KOHLEHTPUPOBAIH B BakyyMe Aocyxa. [TonyueHHbIi Heouu-
IIEHHBI OCTATOK OYMINAIN KOJOHOUHOM (smi-xpomarorpadueii (cunukarens, 4 r, amoupys cmecbio CMA 80
B xjopodopme, or 0 mo 100%) ¢ nonyuenuem (R)-N1-(4-xnopdennn)-N2-(5-(1-(3-unanodenun)-3-uukio-
nponui-1-((R)-1,1-qumetunatuncynsbunamuao)nponun)-2-propdenun)-4-okconuppoauaus- 1,2-nukapoboxca-
muza (20a) (40 mr, 0,059 mmoun, Beixon 80%) B BHAE NOUTH GECLBETHOrO TBEPAOTO BEILECTBA, 'H SIMP (300
MTI'u, IMCO-dg) & 10,09 (c, 1H), 8,57 (c, 1H), 8,08-7,98 (m, 1H), 7,94 (m, 1H), 7,85-7,66 (M, 2H), 7,61-7,45 (M,
3H), 7,31 (m, 2H), 7,26-7,16 (m, 1H), 7,13 (M, 1H), 5,51 (c, 1H), 5,10 (g, J=9,7 T'y, 1H), 4,27-4,10 (M, 1H), 3,98
(x, J=17,4 Ty, 1H), 3,40 (m, 2H), 2,63-2,38 (M, 2H), 1,11 (c, 10H), 0,98-0,79 (M, 1H), 0,72-0,51 (M, 1H), 0,40-
0,25 (v, 2H), -0,00 - -0,21 (m, 2H); "°F AMP (282 MI'n, IMCO-de) & -126,75; MC (UP+) 700,4 (M+23), (UP-)
676,4 (M-1); 712,4, 7144 (M+Cl).

Cragus 2. Ionyuenune (R)-N2-(5-(1-amuno-1-(3-unanodennn)-3-uukionponuinponun)-2-bropbeHnn)-
N1-(4-xnopdennn)-4-okconupponuaun-1,2-auxkapdookcamuga (20b).

B pesyabrare peakuun (R)-N1-(4-xmophennn)-N2-(5-(1-(3-unanodpenunn)-3-uuxnonponui-1-((R)-1,1-
JUMETHIBTHIICY Tb( HHAMU A0 )iiponii)-2 -hTopdennn)-4-okcomuppoauaut- 1,2 -nukapookcamuga (20a) (35 wr,
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0,052 mmois) B 3Tanone (5 mu) ¢ npumeHeHueM koHueHTpuposanHoi HCI (0,043 mu, 0,516 mMmoms), kak onu-
CaHO Ha cTaguM 6 cXeMbl 4, Mociae OYHCTKH KOJIOHOYHOH (hmaiu-XxpoMaTtorpaduei (Cunukarens, 3I0Hpys cMe-
ceto CMA 80 B xmopodopme, ot 0 mo 10)%) momayuanu (R)-N2-(5-(1-amuno-1-(3-umaHodenunn)-3-mukno-
nponunnponun)-2-dprophennn)-N 1-(4-xnopdennn)-4-okconupponuaus-1,2-aukapboxkcamug  (20b) (20 wmr,
0,035 mmons, Bbixoa 67,5%) B Buae 6e10ro TBEpAOro BEILECTBA; 'H SIMP (300 MTI'y, IMCO-ds) & 10,03 (c,
1H), 8,56 (c, 1H), 8,04-7,96 (m, 1H), 7,86 (1, J=1,8 T'y, 1H), 7,63 (aar, J=7,6, 5,9, 1,4 'y, 2H), 7,59-7,51 (Mm,
2H), 7,45 (t, J=7,8 'y, 1H), 7,34-7.27 (M, 2H), 7,18-7,08 (M, 2H), 5,10 (aa, J=10,0, 2,2 'y, 1H), 4,19 (a, J=17.6
Iy, 1H), 3,98 (a, J=17,5 T'y, 1H), 3,11 (M, 1H), 2,61-2,51 (M, 1H), 2,36-2,27 (M, 2H), 2,27-2,15 (M, 2H), 1,09-
0,90 (M, 2H), 0,70-0,51 (m, 1H), 0,37-0,27 (M, 2H), -0,00 - -0.13 (m, 2H); "°F IMP (282 MI'u, IMCO-ds) &
-127,99; MC (UP+) 596,5 (M+Na), (UP-) 610,4 (M+CI).
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Momyuenue (2R, 4R)-N2-(5-((+)-1-amuno-1-(3-unaHopeHun)-3-uuxro nponuanpomnun)-2-propdexun)-4-
ruapokcu-N 1-dpennnnupponuaus-1,2-nukapbokcamuaa (21d).

Cragus 1. [Tonyuenue (2R 4R)-6en3un-2-(5-((-)-1-(3-unanodennn)-3-uukaonponun-1-((R)-1, 1 -numerun-
THICY A HUHAMHU A0 ))IPOII)-2-PropdheHrnkapOamMomn)-4-ruAPOKCUNUPPOIHAUH- | -kapOokcunara (21a).

B pesynbrare peakimu (2R,4R)-1-(6en3nnokcukapOoHnn)-4-ruapokCHIUPPOIHINH-2-KapOOHOBOH KHCI0-
o1 (15a) (1,5 r, 5,65 mmom), (R)-N-((-)-1-(3-amuno-4-dropdennn)-1-(3-unanodeHu)-3 -UUKIOOPONUIITPO-
nu)-2-MeTunponan-2-cyaspunamuaa (4e) (2,339 r, 5,65 mmone) B TeTparuapodypaune (50 M) ¢ mpuMeHeHH-
€M 3THI-2-3ToKCUXUHOMH- 1 (2H)-kapbokcunara (1,398 r, 5,65 MMOJIb) ¢ HCTIONIB30BAHUEM YCIOBHIA PCAKLMH U
BBIJC/ICHHUSI MPOAYKTA, ONUCAHHBIX Ha cTaauH 10 cxeMsl 1, mocie 04UCTKH KOJIOHOYHOM (idiu-xpoMaTtorpadueii
(cunukaress, 25 r, smoupys cmecsto CMA 80 B xmopodopme, ot 0 g0 100%) nonyuanu (2R,4R)-6eH3un-2-(5-
((-)-1-(3-umanodenunn)-3-uuknonponui- 1-((R)-1, I -aumeTumatuncy nepunamugo ) nponun) -2 -proppenunkapoa-
MOUN)-4-THAPOKCUNUPPOTHANH- | -kapOokcunat (21a) (2,396 r, 3,63 mmoub, Beixoa 64,1%) B Buae 6es1oro TBep-
noro semectsa, ' H IMP (300 MI', IMCO-d) 8 9,79 (2¢, 1H, porameps), 8,04 (x, J=7.3 T'n, 1H), 7,79 (c, 1H),
7,71 (n, J=7,4 Ty, 1H), 7,60 (M, 1H), 7,51 (m, 1H), 7,37 (m, 2H), 7,26-7,04 (M, SH), 5,50 (x, J=17,5 T'y, 1H), 5,29
(c, 1H), 5,14-4.89 (m, 2H), 4,53-4,34 (M, 1H), 4,27 (¢, 1H), 3,71-3,47 (m, 2H), 3,47-3,24 (M, 1H), 2,77-2,26 (M,
2H), 1,88 (M, 1H), 1,16-1,01 (M, 10H, poramepsr), 0,98-0,77 (m, 1H), 0,73-0,53 (M, 1H), 0,41-0,26 (M, 2H),
-0,02-0,16 (v, 2H); '°F SIMP (282 MT', IMCO-d¢) & -127,76, -127.94; MC (MP+) 683,6 (M+Na), (UP-) 695.6
(M+Cl); onruueckoe Bpawenue [a]p=(-) 75,0 [0,16, MeOH].

Cragus 2. Tlomyuenue (2R,4R)-N-(5-((-)-1-(3-unanopennn)-3-unknonponun-1-((R)-1,1-gumernnstui-
cyabuHamMuno)nponun)-2-propdeHun)-4-ruapoKc UMUPPOTUAHH-2-kapbokcamuaa (21b).

B pesynsrate nebensunupoBaHus nocpeactBoM ruapupoBaHus (2R,4R)-6en3un-2-(5-((-)-1-(3-umano-
¢dennn)-3-uuknonponui-1-((R)- 1, I-nume Tumy ey nesduHamu o )ponun)-2-hropdenunkapdamon:t)-4-ru Apok-
cunupponuauH- 1 -kapbokcunara (21a) (2,35 r, 3,56 mmone) B 3tanone (100 M), ¢ ucnons3osanuem 10% mnan-
naaus Ha yrie (0,378 r, 0,356 MMoI1b) B Ka4eCTBE KaTanu3aTopa, B COOTBETCTBHH CO CIIOCOOOM, OMMCAHHBIM Ha
crazud 2 cxembl 13, momyuyamu (2R,4R)-N-(5-((-)-1-(3-umanodenun)-3-muknonpomnun-1-((R)-1,1-mumernn-
THIICY TIbpHUHAMK IO )Tponui)-2-propderun)-4-ruapokc unuppoananH-2-kapbokcamua  (21b) (1,61 r, 3,06
MMOJIb, BBIXOZ 86%) B BHAe 6enoro teepaoro semectsa; 'H SIMP (300 MI'n, JMCO-dg) & 10,24 (c, 1H), 8,36
(an, J=7.8, 2.4 Tu, 1H), 7,79 (T, J=1,7 T'y, 1H), 7,72 (m, 1H), 7,60 (m, 1H), 7,51 (m, 1H), 7.21 (ax, J=10,8, 8.7
Iy, 1H), 7,09-6,99 (M, 1H), 5,46 (c, 1H), 4,70 (n, J=3,3 'y, 1H), 4,22-4,10 (M, 1H), 3,84-3,64 (m, 1H), 3,00 (M,
1H), 2,79-2,68 (M, 2H), 2,68-2,52 (M, 2H), 2,21-2,07 (m, 1H), 1,84 (M, 1H), 1,14 (c, 10H), 1,01-0,76 (m, 1H),

HCI
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0,75-0,54 (v, 1H), 0,44-0,25 (M, 2H), -0,02 - -0,23 (v, 2H); "°F IMP (282 MI'y, IMCO-ds) & -132,73; MC
(UP+) 5275 (M+1), 549,5 (M+Na), (UP-) 525,5 (M-1), 561,5 (M+Cl); onruueckoe Bpawenue [a]p=(-) 0,44
[0,15, MeOH].

Cramus 3. Tlonyuenue (2R 4R)-N2-(5-((-)-1-(3-umanodenun)-3-uukaonpomnui-1-((R)-1,1-mumerunstun-
cynbhuHaMu o Jrporn)-2-propdermn)-4-ruapokcu-N 1 -penuwmmpponuaun- 1,2 - aukapookcamuaa (21¢).

B pesymerate peakuym (2R,4R)-N-(5-((-)-1-(3-umanopermn)-3-mxnonpormi-1-((R)-1, 1 -mumetmma -
cyab(hUHAMKUIO )POraI)-2 -PTopPeHIMT) -4 -THAPOKCUITUPPOIUInH-2-KapOokcamuaa  (21b) (160 wmr, 0,304
MMOJb) U penmwmmzoumranaTa (0,040 m, 0,365 mmoine) B Tetparuapodypane (10 M) ¢ MCMOAB30BAHUEM YCIIO-
BUM PCAKLIMK M BBIACICHUS MPOLYKTA, OMMCAHHBIX Ha ctazuu 9 cxemsl 1, moayuamu (2R, 4R)-N2-(5-((-)-1-(3-
uraHopeHnn )-3 -uuktonpormi-1-((R)-1, 1 - numetrnatricynbpunamumo )nporm ) -2 -grop herm ) -4 -ru ApoKCH-
N1-penmnmmpponuaun-1,2-guxapboxcamua (21¢) (176 mr, 0,273 mmons, Bexox 90%) B Buae 6eoro TBepaoro
semectsa; 'H AMP (300 MI'u, IMCO-dg) 8 9,67 (c, 1H), 8,37 (c, 1H), 8,14-8,02 (m, 1H), 7,79 (1, J=1,7 T,
1H), 7,70 (ar, J=7,4, 1,3 T'y, 1H), 7,59 (ar, J=8,1, 1,6 I'y, 1H), 7,55-7,44 (m, 3H), 7,29-7,10 (m, 3H), 7,12-7,02
(M, 1H), 6,94 (tt, J=7.3, 1,2 'y, 1H), 5,50 (c, 1H), 5,34 (n, J=4,4 Ty, 1H), 4,51 (aa, J=9,1, 4,5 T'y, 1H), 4,42-
427 (m, 1H), 3,67 (ax, J=10,1, 5,1 T'u, 1H), 3,52 (M, 1H), 2,74-2,52 (M, 2H), 2,44-2,29 (M, 1H), 1,93 (ax, J=11,0,
6,5 T, 1H), 1,13 (c, 10H), 1,00-0,79 (M, 1H), 0,71-0,55 (m, 1H), 0,42-0,26 (M, 2H), 0,02 - -0.15 (v, 2H); °F
AMP (282 MTI'u, AMCO-ds) 6 -128.67; MC: (UP+) 646,5 (M+1), 6685 (M+Na), (UP-) 6445 (M-1), 680.,5
(M+CI); orrruyeckoe Bpamenue [a]p=(-) 37,42 [0,155, MeOH].

Cragus 4. [Momyuenue (2R,4R)-N2-(5-((+)-1-amuno-1-(3-tmanodeHunn)-3 -Lpknonpormanpori)-2 -G rop-
(bermn)-4-ruapoxcu-N1 -pennnnupponuaus- 1,2-aukapookcamuaa (21d).

B pesynbrate peakumu (2R 4R)-N2-(5-((-)-1-(3-umanodenmn)-3-uukaonpornui-1-((R)-1,1-mumerunstun-
cyabduHamMu a0 ))rporwn)-2-propdennn)-4-ruxpokcu-N 1 -peutmpponuaus-1,2-qukapbokcamuna  (21c) (160
mr, 0,248 mmons) B atanone (10 M) ¢ mpumenenuem koHueHTpuposanuou HCI (0,206 mn, 2,478 mmons), kak
ormcaHo Ha craaud 6 cxems! 4, nomy4and (2R 4R)-N2-(5-((+)-1-amuno-1-(3-umanodeHun)-3 -LpKI0 MPOITHI-
nipornun)-2-propdenmn)-4-ruapoxeu-N 1 -henmnnupponuaus-1,2-qukapookcamug (2Id) (50 mr, 0,092 mmons,
BbIX01 37,3%) B BUAC GecuBeTHOro TBepaoro Bemectsa; ' H AMP (300 MI', IMCO-dg) & 9,61 (c, 1H), 8,36 (c,
1H), 8,07 (a, J=7,6 T'y, 1H), 7.86 (1, J=1,7 'y, 1H), 7,68-7,58 (M, 2H), 7,55-7,39 (M, 3H), 7,29-7,17 (m, 1H),
7,12 (n,J=9,5 T'y, 2H), 6,99-6,85 (M, 1H), 5,30 (x, J=4,5 T'y, 1H), 4,50 (ax, J=9,1,4,5 Ty, 1H), 4,34 (c, 1H), 3,68
(mn, J=10,1, 5,1 T, 1H), 3,50 (M, 1H), 2,38-2,19 (M, 6H), 1,98-1,84 (m, 1H), 1,10-0,94 (M, 2H), 0,70-0,55 (M,
1H), 0,39-0.28 (M, 2H), -0,02 - -0,12 (m, 2H); "°F IMP (282 MI'n, IMCO-dg) & -129.38; MC (MP+) 564.4
(M+Na); ananus, paccumrannsii st C31H3FNsO5.0,25H,0: C, 67,62; H, 6,04; N, 12,72, Haiiaeno: C, 67,72; H,
6,10; N, 12,60; onrryeckoe Bpawenue [o]p=(+) 90,3 [0,32, MeOH].
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IMoayuenne (2R,4R)-N2-(5-((+)-1-amuro-1-(3-uuanoenmn)-3 - MKIO POrmAIpornii)-2-grop heHu)-4 -
ruapokcu-N | -n-Tonunmmp ponuaus-1,2- aukapooxcamuaa (22b).

Cragusn 1. Tlomyuenue (2R,4R)-N2-(5-((-)-1-(3-umanodenmn)-3-uuxnonpornmwi-1-((R)-1,1-aumermnstun-
cynb(uHaMu o Jrporan)-2-propdenmn)-4-ruapokcu-N 1 -n-ronunrmpponuaus- 1, 2- nukap 6okcamuaa (22a).

B pesyabrate peakumu (2R,4R)-N-(5-((-)-1-(3-umanodenmn)-3-umxnonpormai-1-((R)-1,1-aumetrmstun-
cyabduHaMu a0 )riporn )-2-hropderunn)-4-ruxpokcurpponuaut-2-kapookcamuaa  (21b) (160 mr, 0304
MMOJIb) u ni-roymuzormanara (0,046 v, 0,365 mmone) B Tetparuapodypane (10 M) ¢ ucrob30BaHHEM YCITO-
BMM PCaKLMU U BBIACIICHUS MPOAYKTA, OMMCAHHBIX Ha ctaguu 9 cxembl 1, momyuanu (2R, 4R)-N2-(5-((-)-1-(3-
umaHopeHwn )-3 -uurtonpormt-1-((R)-1, 1 - numetnmstiicynsunamumo )pormn )-2-gropherun ) -4 -ru xpoxcH-
N1-n-ronunnupponuaus-1,2-auxkapookcamun (22a) (154 mr, 0,233 mmounb, Beixoa 77%) B BUIE 0€10r0 TBEpIO-
ro semectsa; 'H AMP (300 MTI'u, IMCO-ds) 8 9,65 (c, 1H), 8,29 (c, 1H), 8,10 (ax, J=7.7, 2.4 T, 1H), 7,79 (r,
J=1,7 Ty, 1H), 7,70 (ar, J=74, 1,4 Ty, 1H), 7,59 (ar, J=8,1, 1,6 'y, 1H), 7,55-7.45 (m, 1H), 7,42-7 31 (M, 2H),
7,19 (az, J=10,6, 8,7 I'u, 1H), 7,10-6,98 (M, 3H), 5,51 (c, 1H), 5,32 (a, J=3,7 'y, 1H), 4,50 (a, J=4,7 'y, 1H),
4,41-4.27 (m, 1H), 3,63 (a, J=5,1 T'y, 1H), 3,55-3,46 (m, 1H), 2,64 (m, 1H), 2,61-2,51 (M, 1H), 2,42-2,28 (M, 1H),
2,22 (m, 3H), 1,92 (m, 1H), 1,14 (a, 9H, poramepsr), 1,12-1,00 (v, 1H), 0,98-0,81 (M, 1H), 0,72-0,55 (M, 1H),
0,44-0,29 (v, 2H), -0,01 - -0,13 (v, 2H); "°F AIMP (282 MTI', IMCO-de) & -128.93; MC: (UP+) 682.5 (M+Na),
(UP-) 658,6 (M-1), 694,6 (M+Cl); onrruueckoe BpateHue [o]p=(-) 14,66 [0,15, MeOH].
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Cramua 2. [Tlomyuenuwe (2R, 4R)-N2-(5-((+)-1-amuno-1-(3-umanodeHm)-3 - HUMKI0MpOAIIPO i) -2 -
droppenmnn)-4-ruapoxcu-N | -n-ronunmuppoauaus-1,2- nukapbokcamuaa (22b).

B pesynsrate peakumu (2R,4R)-N2-(5-((-)-1-(3-tmanodenmn)-3 -uuxmonpormat-1-((R)-1, 1 -xmme s tun-
cynbpuHamuzo)nponmn)-2-dropdenn)-4-ruapokeu-N 1 -n-ronunnupponuaus- 1 ,2- nukapbokxcamuna (22a) (140
mr, 0,212 mmons) B aTanone (10 mia) ¢ mpumenenuem kouueHtpuposauHou HCl (0,177 mu, 2,122 mMmous), kak
omucaHo Ha ctaauu 6 cxembl 4, noayuamu (2R,4R)-N2-(5-((+)-1-amuno-1-(3-umnaHodeHun)-3 - MKIOMpOrmII-
npormn)-2-dropdermn)-4-ruapokcu-N | -n-rommwimupponuaus- 1,2- nukapbokcamua (22b) (39 mr, 0,070 mmonsb,
Bbixox 33,1%) B Buae Oeoro TBEpAOro BEILCCTBA, 'H SIMP (300 MI', IMCO-ds) 8 9,60 (c, 1H), 8,27 (c, 1H),
8,07 (n, J=7,5 'y, 1H), 7,87 (t, J=1,7 T'y, 1H), 7,73-7,57 (m, 2H), 7,46 (1, J=7,8 T'u, 1H), 7.40-7.34 (m, 2H),
7,15-7,09 (M, 2H), 7,03 (o, J=8,3 T'y, 2H), 5,29 (n, J=4,3 'y, 1H), 4,49 (ax, J=9,1, 4,5 'y, 1H), 4,33 (M, 1H),
3,66 (ax, J=10,1, 5,1 'y, 1H), 3,48 (ax, J=10,0, 3,9 T'y, 1H), 2,44-2,27 (m, 3H), 2,22 (M, 5H), 1,98-1,84 (M, 1H),
1,10-0,93 (M, 2H), 0,72-0,54 (v, 1H), 0,40-0,26 (m, 2H), -0,06 (M, 2H); °F SIMP (282 MTI'u, IMCO-d) &
-129,66; MC (UP+) 578,5 (M+Na), (MP-) 554,6 (M-1), 590,5 (M+Cl); omruueckoe Bpameuue [a]p=(+) 92,5
[0,24, MeOH]; ananus, paccumurannsiii mist C3,H3,FNsO5.0,25H,0: C, 68,61; H, 6,21; N, 12,50, HatizeHo, 68,68;
H, 6,26; N, 12 30; orrrmueckoe Bpawenue [o]p=(+) 90,0 [0,32, MeOH].

Cxema 23
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[Moayuenue (2R,4R)-N2-(5-((+)-1-amuno-1-(3-umanopenmn)-3 -uurronpomwinpormdi)-2-propdermn)-N1 -
(4-6poM@permn)-4-ruApoKCUMMppoIMauH-1,2 - nukapbokcamuaa (23b).

Cranus 1. [Tonyuyenue (2R,4R)-N1-(4-6pomdennn)-N2-(5-((-)-1-(3-tmano permn)-3 -umknonpormi-1-((R)-
1, 1-mume T THACY 1B HHAMKUIO )IIPOITT) -2 - Top e )-4-ruapokcunuppoiuaus-1,2 - tukap6okcamuaa (23a).

B pesyasrate peakumu (2R.4R)-N-(5-((-)-1-(3-umanodpenmn)-3-umxnonpormai-1-((R)-1, I -aume T tun-
cyasduHaMUI0 )iporu)-2-hrop heHmwt)-4 -ru gpokcunuppoauaut-2-kapookcamuaa  (21b) (160 mr, 0,304
MMOJIb) U 4-Opompenunuzoumanara (72,2 mr, 0,365 mmons) B Tetparuapodypane (10 M) ¢ ucnonszoBaHuem
VCIOBMM PEaKLMH M BBIACICHMS MPOAYKTA, OMMCAHHBIX Ha ctaaud 9 cxemsl 1, momyuyanu (2R,4R)-N1-(4-
opomdpenmn)-N2-(5-((-)-1-(3-umanopennn)-3-umxnonporui-1-((R)-1, 1 - iume TS THIICY TB () MIHAMK IO ) TPOTTIT ) -
2-¢rop permn)-4-ruapoxkcunupponuaun-1,2-nuxapbokcamua (23a) (192 mr, 0,265 mmons, Beixox 87%) B Buze
6enoro teepaoro semectsa; 'H AMP (300 M, IMCO-ds) 8 9,66 (c, 1H), 8,52 (c, 1H), 8,06 (aa, J=7.4, 2.3
I'y, 1H), 7,79 (1, J=1,6 I'y, 1H), 7,71 (ar, J=7.5, 1,3 'y, 1H), 7,59 (ar, J=8,2, 1,6 T'u, 1H), 7,54-7,46 (M, 3H),
7,45-737 (m, 2H), 7,23-7,14 (m, 1H), 7,11-7,03 (M, 1H), 5,50 (¢, 1H), 5,33 (a, J=4,4 T'u, 1H), 4,51 (az, J=9,0,
4,7 Ty, 1H), 4,41-4,27 (m, 1H), 3,68 (az, J=10,1, 5,2 'y, 1H), 3,49 (an, J=9.9, 3,8 'y, 1H), 2,77-2,60 (M, 1H),
2,64-2.51 (m, 1H), 2,47-2.24 (m, 1H), 1,97-1,78 (m, 1H), 1,13 (c, 10H), 0,98-0,77 (M, 1H), 0,63 (m, 1H), 0,41-
0,22 (v, 2H), -0,02 - -0,17 (v, 2H); “F AMP (282 MTI'u, JMCO-ds) & -128.38; MC: (UP+) 746.5, 748.5
(M+Na), (UP-) 722.5 (M-1), 758,5, 760,4 (M+Cl); ontrueckoe Bpawenue [o]p=(-) 12,9 [0,155, MeOH].

Cramua 2. Tlomyuenue (2R,4R)-N2-(5-((+)-1-amuno-1-(3-umanodenun)-3 -UMKIOMPOAIITPO T )-2 -
dropdennn)-N1-(4-6pomdpenmn)-4-ruapoxcurupposuann- 1,2 -muxapbokcamuaa (23b).

B pesymerate peakumu (2R,4R)-N1-(4-6pombenmn)-N2-(5-((-)-1-(3-tmanopermn)-3-mrionpormi-1 -
((R)-1,1-gumeTumsTricy nbhuHamMuao )rponui )-2 -G ropheHun ) -4 -ruapo KCUMppo M AuH- 1,2 - tukapOokcamuaa
(23a) (180 mr, 0,248 mmons) B aTanone (10 mi) ¢ npumeHenuem koHueHtpuposanHoi HCI (0,207 mu, 2,484
MMOJIb), KaK omucaHo Ha craaud 6 cxembl 4, momyuamu (2R,4R)-N2-(5-((+)-1-amuno-1-(3-unanodenmn)-3-
LMKJTIO IpOorMInpo ) -2 -propdermn)-N 1 -(4-6pompernn)-4-ruapoxkcunupponuaus-1,2- tukapbokcamua  (23b)
(41 wmr, 0,066 Mmonb, BEIXOA 26,6%) B BHae Genoro Teepaoro semectsa; 'H IMP (300 MI'y, IMCO-ds) 8 9,61
(c, IH), 8,50 (c, 1H), 8,04 (a, J=7,6 T'u, 1H), 7,86 (1, J=1,7 'y, 1H), 7,67-7,59 (M, 2H), 7,53-7,45 (m, 3H), 7,44-
7,37 (M, 2H), 7,12 (n, J=8.9 I'y, 2H), 5,30 (a, J=4,7 T'u, 1H), 4,50 (an, J=9.1, 4,8 I'u, 1H), 4,41-4,28 (M, 1H),
3,68 (ax, J=10,2, 5,4 Ty, 1H), 3,47 (ax, J=9.8, 4,0 T'u, 1H), 2,40-2,14 (M, 5H), 2,01-1,79 (M, 1H), 1,13-0,88 (M,
2H), 0,63 (M, 1H), 0,42-0,27 (M, 2H), -0,02 - -0,12 (m, 2H); "°F AMP (282 MI'y, IMCO-ds) & -129,26; MC
(UP+) 6424, 644.5 (M+Na); UK (KBr) 2229 cm™'; ormuueckoe Bpamenue [o]p=(+) 101,54 [0,325, MeOH];
aHanu3, paccuntannbiid 1 Cs Hz BrFNsO5-0,5H,0: C, 59,15; H, 5,12; N, 11,12; naiiaeno: C, 59,11; H, 5,18;
N, 10,95.



038492

Cxema 24
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[Momyuenue (2R,4R)-N2-(5-((+)-1-amumo-1- (3-uMaHocberm) -3 -LIMKJIOTTPO MHIITP OTTHIT ) -2 - cb-ropcbemm)-Nl-
(4-dropdenmn)-4-ruapoxcunupponuaun-1,2-nuxapbokcamuaa (24b).

Cragusa 1. Ilonyuenue (2R,4R)-N2-(5-((-)-1-(3-umanodenwn)-3-wutonpommi-1-((R)-1,1-gumetnnatin-
cynbuHamu o )mpormun)-2-proppernn)-N1-(4-dpropderrun)-4-ruapoxkc umuppoauaus-1,2- iukap bokcamuaa
(24a).

B pesynbrate peakumm (2R 4R)-N-(5-((-)-1-(3-umanodenmn)-3-uuxaonpormi-1-((R)-1,1-aumetrnatun-
cyabpuHamumo)nponun)-2-dhropderun)-4-ruapoxcunupponuaun-2-kapbokcamuaa  (21b) (160 mr, 0,304
MMOJIb) U 4-propdenmmmzouunanara (0,041 v, 0,365 mmons) B Tetparuapodypane (10 min) ¢ ucrnonszoBaHueM
VYCIIOBUM PEAKLMH M BBIACICHUS MPOAYKTA, OMUCAHHBIX Ha cTaguu 9 cxemsrl 1, moayyamu (2R,4R)-N2-(5-((-)-1-
(3-umanodenunn)-3-uuxnonpormi-1-((R)-1,1-mume tnnatuncy nshuHamu o )nporun)-2-drop hermn)-N1-(4-
dpropdennn)-4-ruapoxcunupponuaun-1,2-mukapbokcamua (24a) (138 mr, 0,208 mmons, Bexox 68,4%) B BuIe
6enoro tepaoro semectsa; | H SAMP (300 M, IMCO-dg) & 9,64 (a, J=7,0 I'u, 1H), 8.43 (c, 1H), 8,08 (an,
J=7,6,2,5 I'y, 1H), 791-7,75 (m, 1H), 7,71 (ar, J=7,4, 1,4 Ty, 1H), 7,59 (ar, J=8,2, 1,6 Ty, 1H), 7,50 (M, 3H),
7,12-7,01 (m, 3H), 5,50 (m, 1H), 5,32 (a, J=4,5 'y, 1H), 4,50 (an, J=9,1, 4,5 T'y, 1H), 4,41-4,28 (M, 1H), 3,66
(an, J=10,0, 5,1 Ty, 1H), 3,49 (an, J=10,2, 3,8 'y, 1H), 2,74-2.51 (m, 2H), 2,49-2,.23 (m, 2H), 1,98-1,81 (M, 1H),
1,13 (z, J=2,2 T, 10H), 0,98-0,76 (m, 1H), 0,70-0,52 (M, 1H), 0,38-0,27 (M, 2H), 0,01 - -0,16 (v, 2H); °F AMP
(282 MT'u, IMCO-dg) & -121,20, -128,61; MC: (UP+) 664,5 (M+1), 686,5 (M+Na), (UP-) 662,5 (M-1), 698.5
(M+Cl); orrrraeckoe Bpamenue [o]p-(-) 10,52 [0,095, MeOH].

Cragus 2. Tlonyuenue (2R,4R)-N2-(5-((+)-1-amuno-1-(3-umanodeHun)-3 -UUKIO PO MAIITPOITT)-2 -
¢propdpennn)-N1-(4-propdpenmn)-4-ruapokcunupponuaus- 1,2 -nukapdokcamuaa (24b).

B pesyasrate peakumu (2R,4R)-N2-(5-((-)-1-(3-umanodenmn)-3-umxnonpormia-1-((R)-1,1-aumerw-
sTuicynbpuHaMuao )npornun)-2-Grop hernn)-N1-(4-bropdenmn)-4-ruapokcunuppoauaut-1,2- tukapbokcamu-
na (24a) (125 mr, 0,188 mmonn) B 3Tadone (10 m) ¢ mpumenenuem kouueHtpuposanHoit HCI (0,157 mu, 1,883
MMOJIb), Kak omucaHo Ha ctaauu 6 cxembl 4, monyuanu (2R,4R)-N2-(5-((+)-1-amuno-1-(3-umanodenun)-3-
UKo pormnpo i )-2-¢grop pernn)-N1-(4-dropdenmn)-4-ruapokcunupponuanu-1,2-nukapbokcamua  (24b)
(35 wr, 0,063 Mmomb, Beixoa 33,2%) B Buae 6enoro Teepaoro sewectsa; 'H IMP (300 MI'n, IMCO-d) & 9,60
(c, 1H), 8,42 (c, 1H), 8,06 (a, J=7,6 T'u, 1H), 7,86 (t, J=1,8 'y, 1H), 7,63 (m, 2H), 7,55-7.41 (m, 3H), 7,18-7,06
(M, 2H), 7,05 (a, J=7,0 Ty, 1H), 5,30 (a, J=4,7 T'y, 1H), 4,49 (an, J=9,1, 4,6 T'y, 1H), 4,43-4,22 (M, 1H), 3,67
(an, J=10,1, 5,3 'y, 1H), 3,58-3,31 (M, 1H), 2,37-2,17 (M, 6H), 1,98-1,77 (M, 1H), 1,11-0,94 (M, 2H), 0,71-0,54
(M, 1H), 0,40-0,26 (m, 2H), -0,03 - -0,12 (v, 2H); "°F SIMP (282 MTI'u, IMCO-dg) & -121,39, -129.49; MC (MP+)
582.5 (M+Na); orrruueckoe Bpawenue [o]p=(+) 85,93 [0 27, MeOH] Cxema 25
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[Momyuenne  (2R,4R)-N2-(5-((+)-1-amuno-1-(3-uuanodeHm)-3 -LUMKI0ponuanp o) -2 -propherun)-4 -
ruapokcu-N 1-(4-Hurpodenun)mppoauaus-1,2-nukapookcamuaa (25b).

Cragusa 1. [Nonyyenue (2R,4R)-N2-(5-((+)-1-(3-unanodenmnn)-3-wmrnonpormwi-1-((R)-1,1-qumernnstun-
cynbuHamuao )rporun)-2-Groppernn)-4-ruapokcu-N 1 -(4-Hurpo derun ) mupponuauu- 1,2 - nukapbokcamuaa
(25a).

B pesyasrate peakumu (2R,4R)-N-(5-((-)-1-(3-umanodenmn)-3-uuxnonpomnumi-1-((R)-1,1-aume s tun-
cynabduHaMUI0 )nporn)-2-GropdeHmn)-4-ru Apokcunupponuamut-2-kapookcamuaa  (21b) (280 wmr, 0,532

-53 -
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MMOJIb) U 4-Hurpodenwmzounanara (105 mr, 0,638 mmois) B Tetparuapodypaune (10 mia) ¢ ucrnons3oBaHuEM
VCIIOBHI PECAKLIMM M BBIACICHUS MPOAYKTA, OMUCAHHBIX Ha ctaguu 9 cxemsbl 1, monyuanu (2R 4R)-N2-(5-((+)-1-
(3-umanodennn)-3-uuknonpormn-1-((R)-1,1-mume tmstuncy nbhuramumo )nporun)-2 - rop hermt) -4 -ruapok-
cu-N 1-(4-rutpopermn)mupponmuanu-1,2-qukapookcamun (25a) (353 mr, 0,511 mmomns, Beixoa 96%) B Buzme
cBeTo-xkenToro Teepaoro semectsa; 'H AMP (300 MI', IMCO-ds) 8 9,72 (c, 1H), 9,07 (c, 1H), 8,19-8,10 (m,
2H), 8,02 (a, J=7,1 T'y, 1H), 7,85-7,75 (m, 3H), 7,70 (m, 1H), 7,62-7,55 (m, 1H), 7,50 (1, J=7,8 'y, 1H), 7,19 (aa,
J=10,5, 8,7 T'y, 1H), 7.15-7,02 (m, 1H), 5,51 (c, 1H), 5,35 (c, 1H), 4,56 (ax, J=8.8, 5,1 T'uy, 1H), 4,36 (M, 1H),
3,75 (am, J=10,1, 5,4 Ty, 1H), 3,52 (ax, J=9,9, 4,2 T'y, 1H), 3,48-3,38 (m, 1H), 2,75-2,51 (M, 1H), 2,48-2,30 (M,
1H), 1,89 (m, 1H), 1,13 (c, 9H), 1,11-1,01 (m, 1H), 0,90 (M, 1H), 0,61 (M, 1H), 0,38-0,30 (M, 2H), -0,00 - -0,14
(M, 2H); "°F SIMP (282 MTI'u, JIMCO-dg) & -127.81; MC (MP+) 713,5 (M+Na), (UP-) 689.5 (M-1), 725.5
(M+Cl); orrruueckoe Bpawenue [a]p-(+) 18,66 [0,15, MeOH].

Cragusa 2. Tlonyuenue (2R, 4R)-N2-(5-((+)-1-amuno-1-(3-umanodeHu)-3 -LUKIO PO MAIIIPO IT)-2 -
¢propdennn)-4-ruapokcu-N1-(4-uutpodermn)mupponuaun- 1,2 -auxapbokcamuaa (25b).

B pesyneratre peakumu (2R, 4R)-N2-(5-((+)-1-(3-tmano penmn)-3-uukmonponui-1-((R)-1,1-aumermn-
STUICYIb(UHAMUIO )Iporiu)-2-¢rop hperun )-4-ruapokcu-N 1 -(4-uurpo penmn)nupponuaus- 1,2 - nukapookca-
muaa (25a) (100 mr, 0,145 mmoins) B 3Tadone (10 m) ¢ mpumenenuem koHueHtpuposannowt HCI (0,121 mur,
1,448 mmob), Kak onucano Ha craauu 6 cxemsl 4, nonyyamu (2R,4R)-N2-(5-((+)-1-amuno-1-(3-uuaHo herrn)-
3-uuktonponunpornt)-2-propdernn)-4-ruapokcu-N1-(4-uurpo denrn)mupponuaus- 1,2 - nuxapooxkcamua
(25b) (61 mr, 0,104 mmons, Beixox 71,8%) B BHOE CBETIIO-KEATOrO TBEPIOrO BEILECTBA, 'H SIMP (300 MIw,
AMCO-dg) & 9,66 (c, 1H), 9,05 (n, J=2,7 'y, 1H), 8,15 (mar, J=9.,3, 4,3, 2,1 Ty, 2H), 7,99 (a, J=7,3 T'y, 1H),
7,89-7,75 (m, 3H), 7,69-7,56 (m, 2H), 7,47 (anxn, J=8.0, 3,9, 2,3 I'y, 1H), 7,18-7,07 (m, 2H), 5,32 (11, J=4,9, 4,2,
2,2 Ty, 1H), 4,63-4,45 (m, 1H), 4,41-4.25 (m, 1H), 3,85-3,65 (M, 1H), 3,58-3,43 (M, 1H), 2,49-2,37 (M, 1H), 2,36-
2,26 (m, 1H), 2,29-2,13 (m, 3H), 1,89 (&, J=13,0 I'u, 1H), 1,12-0,92 (M, 2H), 0,71-0,53 (m, 1H), 0,40-0,26 (M,
2H), -0,02 - -0,15 (v, 2H); "°F AMP (282 MI'u, IMCO-dg) & -128.42; MC (MP+) 609,5 (M+Na), (UP-) 585.5
(M-1), 6214 (M+Cl); omruueckoe Bpamenue [o]p=(+) 124,90 [0,27, MeOH], ananu3, paccuvTaHHBIH A
C;3H;3, FNgOs.0,5H,0: C, 62,51, H, 5,42; N, 14,11; naiineno: C, 62,58; H, 5,43; N, 13,89.
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[MoyueHue (2R,4R)-N2—(5-((+)-l-aMHHo-l-(3-uuaHod)erm)—3-uumonponmnponm)—Z-(bTop(bem/m)-4-
ruapokcu-N 1-(Hadranun-1 -un)nupponuaun- 1,2-1ukapooxcamuaa (26b).

Craausa 1. Tlonyuenue (2R,4R)-N2-(5-((-)-1-(3-umanodenwn)-3-uuxnonpommi-1-((R)-1,1-gumetunstun-
cynbuHamu o )rporun)-2-Groppernn)-4-ruapokcu-N | -(Hadranun- | -uwin)mupponuans- 1,2- tukapookcamMmuaa
(26a).

B pesynsrate peakumu (2R, 4R)-N-(5-((-)-1-(3-umanodenwn)-3-uuxnonpommi-1-((R)-1,1-qumetunstun-
cynbuHamMuao )rporui )-2-Grop heHn)-4-ruapokCUnupponuaut-2-kapookcamuaa  (21b) (160 mr, 0,304
MMOIIb) U |-u3oumanatoHadranuua (61,7 mr, 0,365 mmonas) B TeTparuapodypade (10 M) ¢ UCroab30BaHHEM
VYCIIOBMI PEaKLMHM M BBIACICHUA MPOAYKTA, OMUCAHHBIX Ha ctaauu 9 cxemsl 1, moayyamu (2R,4R)-N2-(5-((-)-1-
(3-umanodenmn)-3-uuxmonpormi-1-((R)-1,1-aume T twicy nspunamuno )iporn) -2 -hrop heHmt) -4 -ru Jpok-
cu-N1-(nadranun- 1 -un)nupponuaun- 1,2 - qukapbokcamua (26a) (196 mr, 0,282 mmons, Buixoa 93%) B BUzAe
6enoro Teepaoro semectsa, 'H AMP (300 MI'y, IMCO-ds) & 9,69 (c, 1H), 8,55 (c, 1H), 8,17 (aa, J=7.7, 2.4
Iy, 1H), 8,04-7,95 (M, 1H), 791 (an, J=8,2, 1,4 Ty, 1H), 7,79 (1, J=1,7 T'u, 1H), 7,77-7,67 (m, 2H), 7,58 (M, 1H),
7,54-7,39 (m, 5H), 7,21 (aa, J=10,6, 8,7 'y, 1H), 7,07 (m, 1H), 5,47 (c, 1H), 5,38 (c, 1H), 4,56 (an, J=9.3, 3,9
I'y, 1H), 4,42 (c, 1H), 3,80 (aa, J=10,3, 4,9 'y, 1H), 3,64 (ax, J=10,0, 3,1 'y, 1H), 2,75-2,51 (M, 2H), 2,42 (M,
1H), 2,09-2,00 (m, 1H), 1,12 (c, 10H), 0,99-0,79 (m, 1H), 0,70-0,54 (m, 1H), 0,41-0,26 (M, 2H), -0,02 - -0,14 (M,
2H); "°F SIMP (282 MTI'u, AIMCO-ds) 8 -129.33; MC (UP+) 718,5 (M+Na), (UP-) 694,6 (M-1), 730,5 (M+CI):
onruyeckoe Bpautenue [a]p-(-) 61,3 [0,075, MeOH].

Craagusa 2. [Nonyyenue (2R,4R)-N2-(5-((+)-1-amumo-1-(3-umano penmn)-3 - ko mpo maamponui )-2-hrop-
(bermn)-4-ruapokcu-N 1 -(HadTanus- | -win)mupponuaus- 1,2 - nukap6okcamuaa (26b).

B pesynabrare peakumu (2R,4R)-N2-(5-((-)-1-(3-umanodenmn)-3-uuknonpomnui-1-((R)-1,1-aumetrnatun-
cynbuHamuao )porun)-2-Groppernn)-4-ruapokcu-N | -(Hadranun- | -uwn)mupponuaun- 1,2- tukapookcamMmuaa
(26a) (160 mr, 0,230 mmonb) B 3Tanone (10 ma) ¢ mpumenenuem koHueHtpuposauHou HCI (0,192 ma, 2,299
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MMOJIb), KaK OmucaHo Ha craaud 6 cxembl 4, momyuamu (2R,4R)-N2-(5-((+)-1-amuno-1-(3-umanodenmn)-3-
LMKJIO PpOnMInpo ) -2-propdennn )-4-ruapokcu-N1 -(Hadtanun- 1 -uwn)nupponuaun-1,2-muxkap6okcamun (26b)
(30 mr, 0,051 Mmoub, Beix0a 22,05%) B BHae Gemoro Teepaoro emectsa; 'H AMP (300 MI'u, IMCO-dg) &
9,63 (c, 1H), 8,53 (c, 1H), 8,13 (x, J=7,1 I'u, 1H), 8,00 (a, J=8,2 T'y, 1H), 7,91 (n, J=8,1 I'y, 1H), 7,87 (t, J=1,7
Iy, 1H), 7,77-7,69 (M, 1H), 7,66-7.62 (M, 1H), 7,51-7.40 (m, 5H), 7,20-7.07 (M, 2H), 5,34 (c, 1H), 4,55 (ax,
J=93, 4,0 'y, 1H), 4,46-4,28 (m, 1H), 3,81 (ax, J=10,3, 5,0 I'u, 1H), 3,68-3,55 (M, 1H), 2,48-2,35 (M, 2H), 2,30
(c,2H), 2,22 (1, J=8,1 T'y, 2H), 2,08-1,96 (M, 1H), 1,12-0,94 (M, 2H), 0,71-0,55 (M, 1H), 0,39-0,28 (M, 2H), -0,03
--0,15 (m, 2H); "°F SIMP (282 MI'u, IMCO-dg) & -129,99; MC (UP+) 614.5 (M+Na), (UP-) 590,6 (M-1), 626.5
(M+Cl); ontuueckoe Bpamenue [o]p=(+) 81,2 [0,165, MeOH]; ananus, paccuMTaHHBIN I
C;35H34FN503.0,5H,0: C, 69,98, H, 5,87; N, 11,66, Haitneno: C, 70,25; H, 5.99; N, 11,44.

Cxema 27
HO HO. HQ,
[ ,N “ g
0O -C~
.,‘,,? F O "/KO e :-;1(0 F
N ad CF, | HCl y
73 HN Ny, HN .~ — HN N =
/
> J L
— N [>—\
NH CN —1— ~
o=5 Fal Osg-NH FoC \/ NH

21b (-}u3o MEP)T 27a (+)-v 30M9p/~\ 27b (+)}-mzouep N

[Moayuenue (2R,4R)-N2-(5-((+)-1-amuno-1-(3 -uuanodenmn)-3 - uronpormatnporii)-2-gropherumn)-4 -
ruapokcHu-N 1 -(4-(Tpudropmetn)penmn)rmpponuaus- 1 ,2- tuxap 6okcamuaa (27b).

Cragua 1. IMonyuenue (2R,4R)-N2-(5-((+)-1-(3-umanodennn)-3-uuxnonpormi-1-((R)-1,1-qumetrnstun-
cyasduHaMu 0 )nporun)-2-dropdermn)-4-ruapokcu-N 1 -(4-(tpudropmerin)penmn) nupponuans- 1,2 - nuxap-
6okcamuza (27a).

B pesyasrate peakumu (2R,4R)-N-(5-((-)-1-(3-tmanodennn)-3-mmrmonpormai-1-((R)-1, I -aume T tun-
cynbpuHamugo)nponmn)-2-hropdennn)-4 -ruapokcunupponuau-2-kapookcamuaa  (21b) (160 mr, 0,304
MMOJIb) U 1-u3oumanato-4-(tpudropmerwn)bensona (0,043 v, 0,304 mmonas) B Tetparuapodypane (10 m) ¢
KCTIO/Ib30BAHMEM VCIIOBHHM PCAKLMM M BBIACICHMS MPOAYKTA, OMMCAHHBIX HA CTaauu 9 cxemsl |, momyvanu
(2R,4R)-N2-(5-((+)-1-(3-umanopenmn)-3 -umxnonpormwi-1-((R)-1,1 - sumeTumstrncynsuHamumo ) p orm )-2 -
(ropdennn)-4-ruapoxcu-N 1 -(4-(tpudropmetiun) perun ) mappoauaus- 1 ,2-qukapdokcamun (27a) (161 mr, 0,226
MMOJIb, BbIX0a 74,2%) B Buae GecuseTHOro TBepaoro emectsa;, ' H AMP (300 MI'y, IMCO-dg) & 9,69 (c, 1H),
8,76 (c, 1H), 8,04 (a, J=73 T'y, 1H), 7,89-7,62 (M, 4H), 7,60 (M, 2H), 7,50 (m, 1H), 7.25-7,11 (M, 1H), 7,04 (M,
1H), 5,50 (a, J=5,7 Tu, 1H), 5,35 (a, J=4,1 Ty, 1H), 4,54 (an, J=9,0, 4,7 T'u, 1H), 4,41-4.28 (M, 2H), 3,72 (m,
1H), 3,52 (m, 1H), 2,75-2,54 (M, 1H), 2,48-2.24 (m, 1H), 1,99-1,80 (m, 1H), 1,13 (M, 10H), 1,11-1,00 (M, 1H),
0,97-0,76 (M, 1H), 0,71-0,56 (v, 1H), 0,42-0,26 (v, 2H), 0,00 - -0,18 (m, 2H); '°F AMP (282 MI'u, AMCO-d¢) &
-59.,80, -128,17, MC (UP+) 736,5 (M+Na), (UP-) 712,6 (M-1), 748,5 (M+Cl); orrrnueckoe Bpaumenue [o]p=(+)
14,19 [0,155, MeOH].

Cramua 2. [Tlomyuenue (2R, 4R)-N2-(5-((+)-1-amuno-1-(3-1manoeHr)-3 - LUMKIOMPOIAIITPO I )-2 -
(propdennn)-4-ruapoxcu-N 1 -(4-(tpudropmeTiut) perun ) muppoauaus- 1 ,2-rukapookcamua (27b).

B pesynabsrate peakumu (2R 4R)-N2-(5-((+)-1-(3-tmanodenmn)-3-uuxonpormi-1-((R)-1, 1 - numetrmmatin-
cynbpuHamuzo)nponmn)-2-dropdennn)-4-ruapoxcu-N 1-(4-(tpudropmerin) et ) nupponuaus- 1 ,2- tuxap-
6okcamuza (27a) (150 mr, 0,210 mmons) B 3Tanone (10 M) ¢ npumenenurem koHueHTpuposanHou HCl (0,175
M, 2,101 mmounb), kak onucaHo Ha ctaguu 6 cxembl 4, moaydanu (2R,4R)-N2-(5-((+)-1-amuno-1-(3-uuaHo-
(henumn)-3 -umxso npornporu)-2-propdenrn)-4 -ruapoxcu-N1 -(4-(tpudropmerin ) pe ) rmpponuaun-1,2 -
aukapGokcamun (27b) (50 mr, 0,082 mmons, Beixoa 39,0%) B Buxe Gemoro Tepaoro semectsa; ' H IMP (300
MTI'y, AMCO-ds) 6 9,63 (c, 1H), 8,74 (c, 1H), 8,02 (n, J=7,6 'y, 1H), 7,86 (1, J=1,8 'y, 1H), 7,74 (x, J=8,5 'y,
2H), 7,61 (m, 4H), 7,46 (1,J=7,8 T'y, 1H), 7,12 (x, J=8,0 T'y, 2H), 5,31 (a, J=4,7 'y, 1H), 4,53 (ax, J=9,0, 4,9 'y,
1H), 4,42-4,27 (m, 1H), 3,72 (ax, J=10,1, 5,3 T'u, 1H), 3,57-3,45 (m, 1H), 2,42-2.15 (m, 5H), 1,97-1,77 (m, 1H),
1,09-0,92 (M, 2H), 0,70-0,55 (m, 1H), 0,41-0.24 (v, 2H), -0,02 - -0,14 (m, 2H); °F AMP (282 MI'y, IMCO-d) &
-59,77, -128.84; MC (UP+) 632.5 (M+Na), (UP-) 608,4 (M-1), 6445 (M+Cl); orrruueckoe Bpamenue [o]p=(+)
94,00 [0,3, MeOH]; ananus, paccumranubiii 1 Cs,Hs F4NsO5.0,5H,0: C, 62,13; H, 5,21; N, 11,32; naiineHo:
C, 62,54, H,534,N, 11,15.
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[Moayuenue (2R,4R)-N2-(5-((+)-1-amuHO-1-(3-1maHodennn)-3-muknonponuanponui)-2-gropdennn)-N1-
(4-amunHO(peHUT)-4-ruApoKCUNUPpOIuAnH- 1, 2-1ukapbokcamuaa (28b).

Cragus 1. Tonyuenme (2R,4R)-N1-(4-amunodennn)-N2-(5-((-)-1-(3-umanodenun)-3-umkionponui-1-
((R)-1,1-gumetunatuncyabpuramuno )nponui)-2-propdpeHun)-4-ruApoKC HTUPPOTHINH- 1, 2-aukapOokcaMuaa
(28a).

B pesynprate BOCCTAHOBNCHHS HUTPO-TPYINBI OO aMHUHA MOCPEeACTBOM ruapupoBaHus (2R 4R)-N2-(5-
((+)-1-(3-umanoenunn)-3-uukaonponui- 1-((R)-1,1-xumetnmstuncy nsunamumo )npormnun)-2-gropherun)-4-
ruapokcu-N 1-(4-autpodennn)mupponuaus- 1,2-qukapbokcamuaa (25a) (200 mr, 0,290 mmone) B 3taHone (20
M), ucroan3dyst 10% nmannaauii Ha yrie (30,8 mr, 0,029 MM0I1b) B Ka4eCTBE KaTaaM3aTtopa, B COOTBETCTBHU CO
crnocoboM, omucaHHbIM Ha ctaaud 2 cxembl 13, momyuamu (2R,4R)-N1-(4-amunodennn)-N2-(5-((-)-1-(3-
aHoeHun)-3-uukionponui- 1 -((R)-1,1-qumerunatuncy nbpunamuno))mponun)-2-¢propdeHun)-4-ru Apokcu-
nuppouauH- 1,2-rukap6okcamun (28a) (160 mr, 0,242 mmoib, Boixoa 84%) B BUAE CBETIIO-XKEITOrO TBEPAOrO
semectsa, 'H SIMP (300 MI', IMCO-de) & 9,62 (c, 1H), 8,32 (a, J=2.2 T'u, 1H), 8,15 (a, J=7.4 T'u, 1H), 7,98
(c, 1H), 7,79 (1, J=1,9 T'u, 1H), 7,70 (an, J=7,2, 1,5 T'y, 1H), 7,63-7.55 (M, 1H), 7,50 (ta, J=7.8, 2,3 'y, 1H),
7,19 (ana, J=10,6, 8,6, 2,0 'y, 1H), 7.11-7,01 (M, 3H), 6,46 (aa, J=8.8, 2,2 'y, 2H), 5,48 (a, J=1,8 T'u, 1H), 5,29
(ma,J=4,7, 2,0y, 1H), 4,74 (c, 2H), 4,46 (aa, J=9,3,4,0 'y, 1H), 4,41-4,26 (m, 1H), 3,59 (m, 1H), 3,53-3,41 (M,
1H), 2,75-2,50 (m, 1H), 2,41-2,22 (m, 1H), 1,94 (g, J=13,4 T'y, 1H), 1,21-1,03 (m, 10H), 0,98-0,79 (m, 1H), 0,72-
0,53 (M, 1H), 0,44-0.28 (M, 2H), -0,03 - -0,11 (v, 2H); °F SIMP (282 MI'n, IMCO-ds) 6 -129,01; MC (MP+)
661,5 (M+1), 683,5 (M+Na), (UP-) 659,5 (M-1), 695,6 (M+Cl); orrruueckoe Bpamenue [a]p=(-) 21,9 [0,155,
MeOH].

Cragus 2. Tlomyuenue (2R,4R)-N2-(5-((+)-1-amuHo-1-(3-1maHodeHm)-3-HUKIONMPONUITPONH)-2-
¢dbropdenun)-N 1-(4-amunopennn)-4-ruapokcunuppoanaus-1,2-nukapbokcamuaa (28b).

B pesyasrate peaxuun (2R,4R)-N1-(4-amunodenmnn)-N2-(5-((-)-1-(3-tmaHodenun)-3-uukaonponui-1-
((R)-1,1-gumetumatuncyabpuramuno )npomn)-2-propdeHu)-4-ruapoKc MMpponuIuH- 1,2 - aukapbokcamuaa
(28a) (0,15 r, 0,227 mmonb) B 3Tanone (10 ma) ¢ mpumenenuem konueHtpuposanHoit HCI (0,208 ma, 2,497
MMOJIb), KaK OMHCAHO Ha craaud 6 cxembl 4, momy4damd (2R 4R)-N2-(5-((+)-1-amuno- 1-(3-unanodenun)-3-
LukIonponuinponui)-2-gpropdenmn)-N 1-(4-amunohernn)-4-ruipokcHMUppoau anH- 1, 2- nukap6okcamua (28b)
(65 mr, 0,117 mMmomb, Beixoa 51,4%) B Buae G6enoro Teepaoro semectsa; 'H SIMP (300 MI'y, IMCO-d) & 9,57
(x, J=1,8 Tu, 1H), 8,12 (aa, J=7,7, 2,1 Ty, 1H), 7,97 (¢, 1H), 7,87 (1, J=1,8 'y, 1H), 7,67-7,58 (M, 2H), 7,46 (T,
J=7.8 'y, 1H), 7,19-7,08 (M, 2H), 7,08-7,00 (M, 2H), 6,50-6,40 (M, 2H), 5,26 (n, J=4,7 T'u, 1H), 4,75 (¢, 2H),
445 (an, J=9,2, 4,1 Tu, 1H), 4,38-4,.23 (m, 1H), 3,59 (aa, J=10,1, 49 'y, 1H), 3,45 (aa, J=10,0, 3,3 T'y, 1H),
2.41-2.27 (m, 3H), 2,23 (1, J=8,1 'y, 2H), 2,00-1,86 (M, 1H), 1,02 (M, 2H), 0,72-0,54 (m, 1H), 0,39-0,27 (m, 2H),
-0,02 - -0,14 (m, 2H); "°F IMP (282 MT', IMCO-dy) & -130,17; MC (MP+) 579,5 (M+Na), (UP-) 555,5 (M-1),
593,6 (M+Cl); onrtuueckoe Bpawenue [o]p=(+) 100,8 [0,25, MeOH]; ananu3, paccuMTaHHBIA s
C;H33FNgO;.0,5H,0: C, 65,83; H, 6,06; N, 14,86, HaiineHo: C, 65,67; H, 5,98, N, 14,58.
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[Moayuenne (2R,45)-N2-(5-((+)-1-amuHo-1-(3-1manopennn)-3-uuknonponuianponui)-2-propdenunn)-N1-
(5-xnopnupuanH-2-un)-4-ruapoxcu-4-pe suanupponuans- 1,2-qukapbokcamuaa (29e).

Craaus 1. [Tonyuenue (R)-1-(Tper-6yToKcHkapOOHIT)-4-0KCOMUPPOIUANH-2-KapOOHOBOIT KUCIOTHI (29a).

K pacteopy (2R,4R)-1-(Tper-6yTokcukapOoHuIT)-4-ruApOKCUITHPPOIHANH-2-KapOOHOBOH KuCI0Th (14b)
(51 r, 221 mmons) B muxnopmertane (2023 mm) npu 0°C, coaeprkalueMy TpUXIOPH30OLHaHYpoByto kucaoty (51,3
r, 221 mmomb), gobasmsumn TEMPO (1,723 r, 11,03 mmone), nepemewmnBanu nmpu 0°C B teuenue 30 MUH U OC-
TaB/ISIM HarpeBaThCsl A0 KOMHATHOH TEMIEPaTyphl B TCUCHHE HOYM. PeaklMOHHYyIO cMech pa30aBisiiav BOXOH
(100 M), mepemerunBany B TeueHue 30 MHH M KOHLICHTPHPOBANK B BaKyyMe Ui yJalCHUS AUXJIopMeTaHa. Pe-
AKLHUOHHYIO cMech pasbasmsau 200 M sTunanerara, GuiabTpoBanu yepes caoi ueauta. OuIbTpaT NOAKUCIIUIH,
ucnons3ys 8 mn 1M pactBopa HCl. OtunaueraTHsiii cnoit otaenstiy, npoMeiBanu BoAoH (4x200 M), HachIIICH-
HBIM coneBbiM pactBopoM (100 mu), cymmay, GUIbTPOBaIKM M KOHLEHTPUPOBAIH B BakyyMe ¢ noaydeHueM (R)-
1-(TpeT-6yTOKCHKApOOHMIT)-4-0KCOMUPPOTHIUH-2 -KapOOHOBOH KHCIOTHI.

(29a) (38 r, 166 MmMob, BIx0A 75%) B BiAe 6€10ro TBEPAOro BELICCTBA; 'H SIMP (300 MI', AMCO-de)
8 13,00 (c, 1H), 4,53 (m, 1H), 3,82 (ax, J=18,6, 10,6 ', 1H), 3,66 (ax, J=18.4, 4,4 I'n, 1H), 3,44 (c, 1H), 3,12
(M, 1H), 1,40 (c, 9H); MC (UP-) 228.2 (M-1), 457.3 (2M-1).

Cragua 2. Tlomyuenne  (2R,4S)-1-(tper-OyTokcukapO6oHUT)-4-ruapokcu-4-GpeHUINUPPOIUINH-2-
KapOOHOBOM KHCI0THI (29b).

Pacteop (R)-1-(TpeT-O6yTOoKcukapOoHuT)-4-0KkCOMUPPOIHANH-2-kapOoHOBOH kucnoTel (29a) (1,45 r, 6,33
mmonp) B TI'® (20 ma) mo kammsam pobasmsin k 1,0M pactBopy (enunmarauiibpomuga (17,40 ma, 17,40
mmoib) npH 0°C. Peakimonnyto cmech nepemennBany npu 0°C B teyenue 20 MMH, TaCHIH HaChIICHHBIM pac-
TBOPOM XJIOpHIa aMMOHHS (15 M) M KOHUEHTPUPOBAIHM B BaKyyMe AJS yJAJCHHUS OPraHUYECKHX PAaCTBOPHUTE-
nei. Peakunonnyro cMmech paszaesiiun Mexay stuiaauerarom (50 m) u 1M pacteopom HCI (20 mux). Opranue-
CKHH CJIOH OTAEISAIN, MPOMBIBATH HACBILICHHBIM COJIEBBIM PACTBOPOM, CYIIMIIH, (PMIBTPOBAIH M KOHLICHTPHPO-
Banu A0 obwvema 25 mu, pactBop pazbaBmsinu rexcaHamu (70 mun) mpu nepememnBanud. [lomyyeHHoe TBepaoe
BELIECTBO cOOMpany (GUIbTpaLMeii, MPOMBIBAIH FEKCAHAMH, CYLUHIH B BakyyMe ¢ noayueHueM (2R 4S)-1-(tpet-
Oy TOKCHUKAapOOHUT)-4-rHAPOKCH-4-(DEHUIIUPPOIHANH-2-KapOOHOBOH KUCIOTHI (29b) (900 Mmr, 2,93 MMOIIb, BBI-
x0a 46,3%) B BHIE CBETIO-KOPUYHEBOrO TBEPJOrO BEILECTBA; "H AMP (300 MI'y, IMCO-dg) & 12,47 (¢, 1H),
7,53 (a, J=7,7 Ty, 2H), 7,41 (1, J=7,5 T'y, 2H), 7,33 (x, J=7,1, 6,5 ', 1H), 5,59 (c, 1H), 4,47-4,29 (m, 1H), 3,76-
3,55 (m, 2H), 2,74-2,61 (M, 1H), 2,31 (ag, J=12.8, 6,7 I'n, 1H), 1,56-1,40 (M, 9H); MC (UP+) 330,3 (M+Na),
(UP-) 306,3 (M-1); ontuueckoe BpauieHue [o]p=(+) 38,43 [0,255, MeOH].

Cragus 3. Tlomyuenue (2R,4S)-tpet-6yTHa-2-(5-((-)-1-(3-unanodenun)-3-unkionponun-1-((R)-1,1-
JUMETHIBTUICY b UHAMUAO )iponin)-2-propdeHunkapdamonn)-4-ruapokcu-4-heHunnuppoauus- 1 -kapoox-
cunata (29¢).

B pesyabrate peakumn (2R,4S)-1-(tper-6yToKcukapboHut)-4-ruapokcu-4-hpeHuInupponuauH-2-kap6o-
HOBOM KkHCJ0TH (29b) (500 Mmr, 1, 627 mmonb), (R)-N-((-)-1-(3-amuno-4-dropdennn)-1-(3-unanodpenun)-3-
LIMKJIOTTPOITHIINIPONHIN)-2-Me TUnIponaH-2-cy 1bpunamuaa (4e) (673 mr, 1,627 mmons) B Terparuapodypane (75
M) ¢ MPUMEHEHHUEM 3THII-2-3TOKCUXHHOMUH-1(2H)-kapbokcunara (402 mr, 1,627 MMOab) ¢ HCMOIB30BAHHEM
YCIOBHH peakLMH W BBIACICHHUS MPOIYKTA, OMUCAHHBIX Ha cTaguu 10 cxembl 1, mocne OYMCTKH KOJOHOYHOM
¢dmu-xpomaTorpadueit (cunukarens, 25 r, amoupys cmecbio CMA 80 B xopodopme, ot 0 10 100%) monyua-
Bt (2R,4S)-tpet-6yTrn-2-(5-((-)-1-(3-unanopenun)-3-uuxnonpornui- 1 -((R)- 1, 1-xume tumtuncy abpunamu-
no)nporu)-2-proppeHunkapbamont)-4-ruapokc u-4-peHumnuppoauaus- 1 -kapookcunar (29¢) (345 wmr, 0,491
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MMoJIb, BbIx0J 30,2%) B BHIe Oeoro TBEpAOro BEILCCTBA, 'H IMP (300 MI'u, AMCO-de) 8 9,78 (2¢, 1H, po-
tamepsl), 8,40-7,98 (2m, 1H, poramepsnr), 7,77 (m, 1H), 7.72 (m, 1H), 7,64 (M, 1H), 7.58-7,46 (m, 3H), 7,37 (M,
2H), 7,33-6,99 (m, 4H), 6,00 (2¢, 1H, potamepsr), 5,48 (2¢c, 1H, poramepsr), 4,66-4,30 (M, 1H), 3,82-3,53 (M,
2H), 2,80-2,55 (M, 2H), 2,33-2,14 (M, 1H), 1,32 (2¢, 9H, poramepmni), 1,14 (2¢c, 10H, potamepsi), 1,00-0,75 (M,
1H), 0,71-0,52 (v, 1H), 0,44-0,26 (v, 2H), 0,01 - -0,17 (m, 2H); °F SIMP (282 MTI'n, IMCO-ds) & -128.69,
-129.87, MC (UP+) 725,5 (M+Na), (UP-) 701,6 (M-1), 7375 (M+Cl); onruueckoe Bpauetue [a]p=(-) 71,10
[0,09, MeOH].

Cramgus 4. IMoayuenue (2R,4S)-N-(5-((-)-1-amuno-1-(3-uuanopeHu)-3-uuKI0nponuInpomui)-2-¢rop-
(denunn)-4-ruapokcu-4-peHuamupponuanx-2-kapookcamuaa (29d).

B pesymsrate peakwmu  (2R,4S)-tper-OyTrn-2-(5-((-)-1-(3-mmaHopenun)-3-muxtonpommwi-1-((R)-1,1-
JUMETHIII THIICY Ib( HHAM A0 )pornin)-2 - rop heHnnkapdamor) -4 -ruapokc H-4-he HUIMUp poTu IuH- 1 -kapOox-
cunata (29c) (335 wmr, 0,477 mmonp) B MmetaHonbHOM pactBope HCI (2,383 ma, 7,15 MMonp) ¢ mocneayroImum
BBIACJICHHEM MPOAYKTa U OYHCTKOH, KaK OMMCaHO Ha ctaauu 6 cxemsl 4, moayvanu (2R,4S)-N-(5-((-)-1-amuno-
1-(3-unanopeHu)-3 -HUKIOnPOmAIIpo -2 -G rop e Hin) -4 -ru Apokc u-4-he HuInmUppoTU AMH-2 -KapOOKCaMHU I
(29d) (260 mr, 0,455 Mmob, BeIX0a 95%) B BHae Genoro TBepaoro Bemectsa; 'H SIMP (300 MI'n, IMCO-de) &
10,56 (c, 1H), 10,26 (c, 1H), 9,45 (¢, 3H), 8,78 (c, 1H), 7,90 (m, 2H), 7.86 (m, 1H), 7,72-7,63 (M, 2H), 7,57-7,51
(M, 2H), 7,49-7,24 (M, 5SH), 5,88 (¢, 1H), 4,72 (M, 1H), 3,60-3.41 (M, 3H), 2,79 (1, J=12.,4 T'y, 1H), 1,26-1,14 (M,
1H), 1,14-1.,01 (v, 3H), 0,82-0,59 (M, 1H), 0,48-0.32 (M, 2H), 0,11 - -0,06 (m, 2H); '°F SIMP (282 MI', JIMCO-
dg) & -123,49; MC (UP+) 521,5 (M+Na), (MP-) 533,5 (M+Cl); ontuueckoe Bpawmenue [a]p=(-) 56,67 [0,18,
MeOH].

Cragusa 5. [Nonyuenue (2R,4S)-N2-(5-((+)-1-amuHo-1-(3-umuaHodheHM)-3 -LHUKIONPOMUITPONHI)-2 - TOP-
(ennn)-N1-(5-xmopnupu auH-2-1)-4-ru JpoKCH-4-HeHUTMMPPOTUAUH- 1, 2-nukapbokcamuia (29¢).

B pesymerate peakuuu (2R.4S)-N-(5-((-)-1-amuHo-1-(3-umaHo heHMIT)-3 -LHHUKIOMPOMHIPOIII)-2-TOp-
(benmn)-4-runpokcu-4-peHuamupponuauH-2-kapobokcamuaa (29d) (99 mr, 0,173 mMons) B TeTparuapodypase
(20 M) ¢ dpenun-5-xmoprmupuauH-2-unkapdbamarom (43,1 mr, 0,173 MMoOmB), HCHIONB3Y ST THAPOKAPOOHAT HATPUS
(3,46 mn, 3,46 MMOIIb) B KaYECTBE OCHOBAHMA, B COOTBETCTBHH CO CMOCOOOM, ONMMCAHHBIM HA CTAAHH 3 CXEMBI
13, mocne o4MCTKH KOJOHOYHOM (ma-xpomaTtorpadueii (cunukarens, 12 r, amoupys 0-100% cmecsro CMA 80
B xnopotdopme) noxyyanu (2R,4S)-N2-(5-((+)-1-amuHo-1-(3-upaHo penn)-3-uuxnonponuanponui)-2-Gropde-
Hu)-N 1 -(5-xnopnupuauH-2-un)-4-ruapokc u-4-peHunmuppomuaus-1,2- mukapboxcamua  (29¢) (65 mr, 0,100
MMOJIb, BBIXOX 57,5%) B BHIAE IPA3HOBATO-OCIOrO TBEPAOrO BEILECTBA; 'H sIMP (300 MI'u, AMCO-d¢) 0 9,74
(c, 1H), 9.24 (c, 1H), 8,30 (ax, J=2,7, 0,8 I'u, 1H), 8,11 (m, J=7,6 I'u, 1H), 7,91 (ax, J=9,1, 0,8 T', 1H), 7.87 (T,
J=1,7 T'y, 1H), 7,81 (ax, J=9,0, 2,6 I'y, 1H), 7,68-7,61 (M, 2H), 7,54 (ar, J=6,6, 1,3 'y, 2H), 7,47 (1, J=7.8 T'yy,
1H), 7,42-7.34 (m, 2H), 7,33-7,26 (M, 1H), 7,20-7,11 (M, 2H), 5,95 (c, 1H), 4,71 (a, J=8,5 I'u, 1H), 4,02-3.96 (M,
1H), 3,90 (a, J=10,5 I'y, 1H), 2,68 (ax, J=13,2, 9,7 T'y, 1H), 2,34 (c, 2H), 2,34-2,18 (M, 3H), 1,11-0,95 (m, 2H),
0,74-0,54 (M, 1H), 0,39-0,29 (M, 2H), -0,01 - -0,11 (v, 2H); "°F AMP (282 MI'y, IMCO-ds) & -129,26; MC
(UP+) 653,5 (M+1) 675.4, 677.5 (M+Na), (MP-) 651,5, 653.7 (M-1), 689,5 (M+Cl); UK (KBr) 2229 cm’'; onru-
yeckoe BpatueHue [o]p=(+) 80 [0,295, MeOH].
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[Monxyuyenue (2R,4S)-N2-(5-((+)-1-amuno-1-(3-unasodenun)-3-uuxnonponuinponun)-2-propdenun)-N1-
(4-xnopdenun)-4-ruapokcu-4-peHuanupponuaus-1,2-qukapookcamuaa (30a) u (2R,4S)-N1-(4-xnopdenun)-
N2-(5-((+)-1-(3-(4-xnoppenunn)ypeuno)- 1 -(3-uuanoGpeHu) - 3 - IMKIOMPONUIPONHI)-2-p ropdheHun)-4-ru Apok-
cu-4-penuanupponuaus-1,2-uxkapdbokcamuaa (30b).

B pesymerate peakuuu (2R.4S)-N-(5-((-)-1-amuHOo-1-(3-umaHoheHMT)-3 -LHHUKIOMPOMHIPOHI)-2-PTOp-
(benmn)-4-ruapokcu-4-peHnamupponuauH-2-kapbokcamuaa (29d) (150 mr, 0,262 mmons) B auxaopmerane (10
M) ¢ 4-xnopperunmsounanatom (1n) (0,034 ma, 0,262 mMons) u ruapokapboHatom Hatpus (5,25 ma, 5,25
MMOJIb) B COOTBETCTBHH CO CITOCOOOM, OIMMCAHHBIM Ha CTaJHH 9 CXEMBI 1, MOCIe OYHCTKH MOTyYalH:

1) (2R,4S)-N2-(5-((+)-1-amuno-1-(3-uuanodenun)-3-uuxronporuanponut)-2-propdenmt)-N 1 -(4-xmop-
(denun)-4-ruapoxcu-4-pe HunmnuppoauuH- 1,2-qukapbokcamun (30a) (65 mr, 0,100 mmons, Beixoa 38,0%) B
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Buze G6enoro Teepaoro semectsa;  H SIMP (300 MI'u, IMCO-ds) & 9,69 (c, 1H), 8,53 (c, 1H), 8,14 (a, J=7.5 T'n,
1H), 7,88 (t, J=1,7 'y, 1H), 7,64 (M, 2H), 7,60-7,53 (M, 4H), 7,48 (n, J=7,8 T'u, 1H), 7,45-7.35 (M, 2H), 7,33-
7,25 (m, 3H), 7,18-7,10 (m, 2H), 5,97 (c, 1H), 4,76-4,60 (m, 1H), 3,93 (x, J=10,2 T'u, 1H), 3,83 (a, J=10,1 I'y,
1H), 2,72 (na, J=13,2, 9,5 Ty, 1H), 2,35-2,21 (m, 5H), 1,10-0,96 (M, 2H), 0,71-0,56 (m, 1H), 0,40-0,28 (M, 2H),
-0,00 - -0,11 (v, 2H); "°F SIMP (282 MTI'r, IMCO-dy) & -129.82; MC (UP+) 674.5, 677.5 (M+Na), (MP-) 650.5,
652,0 (M-1), 686,5, 688.,6 (M+Cl); UK (KBr) 2229 cm’'; onruueckoe spamenue [ap=(+) 87,5 [0,32, MeOH];
aHamu3, paccunranubiil 1 Cs;H3sCIFN;O5.0,25H,0; C, 67,68, H, 5,45; N, 10,67; naiizeno: C, 67,73; H, 5,53,
N, 10,51;

2)  (2R,4S)-N1-(4-xnopdhennn)-N2-(5-((+)-1-(3-(4-xnoppenun)ypenno)- 1-(3-uuaHoheHu)-3 - LUK I0mpo-
nnponu)-2-¢propdennn)-4-ruapoxcu-4-penmnnmpponuaus- 1,2- aukapbokcamun (30b) (68 mr, 0,084 Mmons,
BeIxOA 32,2%) B BHaE Georo TBepaoro emectsa, 'H SIMP (300 MI'u, IMCO-dg) & 9,73 (c, 1H), 8,85 (c, 1H),
8,55 (c, 1H), 8,20-8,10 (m, 1H), 7.80 (c, 1H), 7,67 (M, 2H), 7,58-7.49 (M, 5SH), 7.43-7,18 (M, 10H), 7,14 (c, 1H),
7,08 (c, 1H), 5,96 (c, 1H), 4,68 (a, J=9,6 I'y, 1H), 3,93 (x, J=10,2 'y, 1H), 3,83 (g, J=10,1 I'y, 1H), 2,80-2,61
(M, 3H), 2,30 (a, J=13,6 'y, 1H), 1,11-0,91 (m, 2H), 0,74-0,57 (M, 1H), 0,42-0,29 (M, 2H), -0,01 - -0,13 (M, 2H);
F IMP (282 MI', IMCO-dg) & -129,16; MC (UP+) 827.5, 828.6 (M+Na), (UP-) 803,35, 8054 (M-1), 8395,
840,6 (M+Cl); UK (KBr) 2229 cum™'; onmuueckoe BpaweHue [o]p=(+) 52,0 [0,25, MeOH]; ananus, paccuuras-
ubiit i1 C4H30CLFNGO,4.0,75H,0: C, 64,51; H, 4,98; N, 10,26; naiineno: C, 64,49; H, 5,06; N, 9,99.

Cxema 31
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[Monyuyenue (2R,4S)-N2-(5-((-)-1-amuno-3-1uknonponun- 1 -(mipuaun-2-un)nponun)-2-propdenunt)-N 1-
(4-xmopdenun)-4-ruapokcu-4-peHuanupponuaus- 1,2 - aukapbokcamuaa (3 11).

Cragus 1. [Tonyuenue (E)-3-uuknonponui- 1 -(mupuaus-2-un)npon-2-eH-1-oxa (31b).

K nepememanHomy pacteopy 2-auetunnupuausa (31a) (53 r, 438 mmone) B Metanone (636 i), oxiax-
nerHomy 1o 0°C, mobaensiu umkionponankapbokcampaerug (52,8 mu, 700 MMOJIb) ¥ BOAHBII pacTBOp rHAPO-
keupa kamus (1H pactBop, 88 M, 88 mmonp). PeakumoHHYI0 cMech OCTaB/SUIM HAarpeBaThCsl A0 KOMHATHOH
TEMIEPATYPbl B TCUCHHE HOYM. PeakuMOHHYIO CMeCh KOHLICHTPHPOBAIH B BaKyyMe JJI VAajCHHS METAHOIA.
Heounmmennsiii ocratok pactsopsiu B 3tunauerare (500 M), npomsisanu Boxoi (500 Mi1), HaCHIIIEHHBIM COJIe-
BbIM pactBopoM (200 mu), cymmnu, (HIBTPOBaNId M KOHLEHTpUpOBaaH B Bakyyme ¢ nomyueHueM (E)-3-
mUKIonponu- 1 -(mupuaus-2-um)npon-2-eu-1-oxa (31b) (80 r, 462 mmonse, Beixoa 106%), KoTOpbIit UCMOB30-
BaJM B TAKOM BHJC Ha CJICAYIOLICH CTaauH. AHAIUTHYECKHH 00pa3eL Moyvyaay OYMCTKOH HEOYHIIEHHOTO OC-
TaTKa KOJIOHOYHOM (y3ii-xpomaTtorpadueii (CUIHKareb, 3IFOUPYs dTHIaLeTaToM B rekcadax, ot 0 go 100%);
"H SAMP (300 MI'ty, IMCO-d;) & 8,80-8,68 (m, 1H), 8,07-7,98 (M, 2H), 7,74-7,63 (m, 2H), 6,63 (a1, J=15,5, 10,4
I'y, 1H), 1,93-1,76 (M, 1H), 1,08-0,98 (M, 2H), 0,84-0,71 (M, 2H).

Craaus 2. [Tonyuenue 3-uuknonporui- 1 -(mupuaus-2-um)nponas- 1-oxa (31c).

K nepemerannomy pacteopy (E)-3-umknonponui-1-(nupuaus-2-un)npon-2-eH-1-ona (31b) (80 r, 462
MMOJb) B auetoHuTpHie (829 mi) nobasmsinu TpubyTuncTanHaH (256 M, 924 MMOJIb) M HarpeBaau MPH KHIIe-
HHUH € OOpaTHBIM XOJOJUIBHHUKOM B TCUCHHUE 9 4.
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PeakuuHoOHHYH0 CMECh OXJIKIANH A0 KOMHATHOH TCMIICPATYPBI M PA3NCAIH CJIOH. AUCTOHUTPHIbHBIH
CIOH KOHLEHTPHPOBAIU B BAKyyME, a NMOJTYUCHHBIH OCTATOK OYHMINATH KOJOHOYHOH (hiami-xpomarorpaguei
(cunMKaresb, JMOUPYS STHIALETATOM B rekcaHax, ot 0 mo 100%) ¢ noiyuyeHueM 3-LMKIONPOIHI- | -(MUPUAMH-
2-um)mponan-1-oxHa (31¢) (17,2 r, 98 Mmmoub, Berxox 21,25%) B BUIE MACTIHUCTOTO BCILECTBA.

'H SIMP (300 MT'u, IMCO-dg) & 8,94 (ar, J=4,7, 1,5 ', 1H), 8,19 (m, 2H), 7,87 (m, 1H), 3.46 (11, J=7.2,
2,0 T'u, 2H), 1,74 (xa, J=7.2, 2,1 T'u, 2H), 1,03-0,87 (M, 1H), 0,59 (M, 2H), 0,30-0,20 (M, 2H).

Cragus 3. Tomyuenue (+)-N-(3-muxnonpomnui-1-(MHpUIHH-2-HT)IPOMUIHACH)-2 -METUIMPONAH-2 ~CY Jb-
¢unamuga (31d).

B pesyabrare peakuuu 3-uuxiaonponui-1-(mupuaus-2-un)nponas-1-oxa (31¢) (15,2 r, 87 Mmoib) B TET-
paruapodypane (220 mu) ¢ (S)-2-MeTuanponas-2-cyabpunamuaomM (12,62 r, 104 MMOJIB) U TETPAH3OMPOTIIOKCH-
turaHoM (51,2 M, 173 MMOJTB) B COOTBETCTBHHU CO CIIOCOOOM IOTYyYCHHS U BBIACICHUS MPOAYKTA, OMUCAHHBIM
Ha craaud 3 cxembl 1, moay4yanu (+)-N-(3-muxionponui-1-(mupuauH-2-1ui)IpoNuIHICH)-2-METUINPONaH-2-
cym¢uramun (31d) (11,65 r, 41,8 mmoms, Bbxoa 48,2%) B BHIC JKEATOTO MACAHUCTOTO BCILCCTBA; 'H ssmMP
(300 MI'u, IMCO-d¢) & 8,70 (ar, J=4,7, 1,4 Tu, 1H), 8,02 (x, J=8.0 I'u, 1H), 7,94 (ta, J=7.6, 1,7 I'u, 1H), 7,56
(amn, J=7,5, 4,7, 1,4 T'u, 1H), 3,53 (M, 1H), 3,.41-3,35 (M, 1H), 1,49 (x, J=7.5 T'u, 2H), 1,25 (c, 9H), 0,81-0,65 (M,
1H), 0,44-0,28 (M, 2H), 0,03 (M, 2H); MC (UP+) 279,3 (M+1), 301,3 (M+Na); ontuyeckoe BpawmeHue [o]p=(+)
50,8 [2,64, MeOH].

Cranus 4. TToayuenue (S)-N-((+)-1-(3-amuH0-4-PpTOpPEeHUT)-3 - LUK TOTPONUI- 1 -(TUPUIUH-2 -HJT) TPOTIHI)-
2-metumponas-2-cymbpunamuaa (31e) u (S)-N-((-)-1-(3-amuno-4-propdeHu)-3 -uuKI0mponu - 1 -(MupuIuH-
2-HIT)IPOIHIT)-2 -METHINpPONaH-2 -cy mbduramuaa (3 1£).

B pesymsrare peakuuu (+)-N-(3-LUKI0MpONHI- 1 -(MUPUAHH-2-HIT)IPONUIUACH)-2 -METUITPONAH-2 -CY JIb-
¢unamuma (31d) (12,665 r, 45,5 mmoms) B Toayosie (400 M) CO CBEKCMPHIOTOBJICHHBIM PAcTBOpoM (3-
(Ouc(TpuMeTUICHMT)aMHHO )-4-(pTopdeHnm)marauiiOpomuaa (1c) (142 ma, 114 MMOIB) B COOTBETCTBHH CO
CrocoOOM, OTMCAHHBIM HA CTaauU 4 CXEMbI 1, mocine OYHCTKH KOJOHOYHOH (hmam-xpomarorpadueit (cuiamka-
rems, 120 r, 3moupys 3TUIANETATOM B rekcaHax, oT 0 1o 60, mo 100%) monyyamu:

1) (S)-N-((+)-1-(3-amun0-4-propdheHnn)-3 -uuKaI0mponuI- 1 -(MUPUAMH-2 - UT) MPOTTHI) -2 -MCTUIIIPONAH-2 -
cymspunamug (31e) (10 r, 25,7 mmos, BEIX0a 56,4%) B BUAC O€10T0 TBEPAOTO BEIIECTBA, "H SIMP (300 ML,
JMCO-d¢) 6 8,52 (ar, J=4,6, 1,5 Tu, 1H), 7,73 (ta, J=7.8, 1,9 T'u, 1H), 7,26 (aax, J=7.5, 4,8, 1,0 T'u, 1H), 7,07
(ar, J=8,0, 1,1 Tu, 1H), 6,88 (an, J=11,3, 8,5 T'u, 1H), 6,78 (an, J=8.8, 2,4 'y, 1H), 6,43 (ann, J=8.6, 4,3, 2,3 ',
1H), 6,09 (c, 1H), 5,09 (c, 2H), 2,56 (M, 1H), 2.45 (M, 1H), 1,29-1,15 (M, 1H), 1,10 (c, 9H), 0,63-0.42 (M, 2H),
0,35-0,23 (M, 2H), -0,07 (v, 1H), 0,20 (M, 1H); '°F SIMP (282 MT'n, IMCO-dy) & -137,14; MC: (UP+) 412.4
(M+Na), (UP-) 388,4 (M-1), 4244 (M+Cl); ontiueckoe BpameHue [o]p=(+) 136,36 [0,55, MeOH];

2)  (S)-N-((-)-1-(3-amuHO-4-pTOpPEHUT)-3 -LHUKIOMPOIHI- | -(MUPUIUH-2 -UJT) IPOITHI) -2 -MCTHIPONAH-2 -
cymspunamug (31f) (300 mr, 0,770 mmomb, Beixox 1,693%) B BHAE OENOro TBEPAOTO BEILCCTBA; 'H sIMP (300
MI'u, IMCO-dg) 8 8,53 (amn, J=4,9, 1,9, 0,9 I'u, 1H), 7,71 (ta, J=7.7, 1,8 T'u, 1H), 7,35-7,09 (M, 2H), 6,85 (aa,
J=11,3, 8,5 T'y, 1H), 6,71 (ax, J=8.,8, 2,4 I'u, 1H), 6,41 (anna, J=8,5, 4,3, 2,4 'y, 1H), 5,82 (c, 1H), 5,06 (c, 2H),
2,55 (n, J=8,5 T'u, 2H), 1,13 (c, 9H), 1,08-0,96 (M, 1H), 0,81 (M, 1H), 0,61 (M, 1H), 0,38-0,29 (M, 2H), -0,10 (M,
2H); "F SIMP (282 MI'y, JMCO-d) & -137,42; MC (UP+) 390.4 (M+1), 412.4 (M+Na), (UP-) 388,4 (M-1),
424.4 (M+Cl); omruyeckoe Bpamienue [o]p=(-) 3,28 [0,305, MeOH].

Cramus 5. Tlomyuenue (2R,4S)-tper-0yTn-2-(5-(3-uuxmonponun-1-((S)-1,1-1uMeTHIITUICY Tb(UH-
amMun0)- 1 -(mupuauH-2-ur)npomnun)-2 -gproppeHunkapoamMon)-4 -ru IpokcH-4 -GS HUIMHPPOMIHH- 1 -kKapOOKCH-
ngata (31g).

B  pesyaprare  peakumu  (2R.4S)-1-(Tper-Oy TOKCHKAPOOHHT)-4-THIPOKCH-4-(PEHHIMUPPOTUAUH-2 -
KapOOHOBOH KHCIOTHI (29b) (158 mr, 0,513 mmos), (S)-N-((+)-1-(3-amuno-4-propdeHun)-3-uukao mpomu-1-
(TUPUAMH-2-UIT)TPONHKI)-2 -METHIANPONaH-2 -cy tbpuHamuaa (31e) (200 mr, 0,513 mmoub) B TeTparuapodypaHe
(20 MJT) C IPUMCHEHUEM 3THII-2-3TOKCUXUHOIHH- 1 (2H)-kapOokcunara (127 mr, 0,513 MMOJIB) ¢ HCIIOJIB30BAHH-
€M YCJIOBUH PEAKLUHU U BbIACJICHUSA NMPOJYKTA, OMUCAHHBIX HA CTaauH 10 cxeMsl 1, mOcCae OUUCTKH KOJOHOUHOH
(mu-xpomarorpadueii (cunukares, 25 r, amoupys cMecsro CMA 80 B xiopodopme, ot 0 1o 100%) nmoayua-
| (2R,4S)-tper-0yTun-2-(5-(3-uuxaonponui-1-((S)-1, | -aumeTumsTHICY T PUHAMUIO)- | -(MUPHIUH-2-
umnponun)-2-propPpeHunkapdamoni)-4 -ruapokcu-4 -peHuImuppomauH- 1 -kapooxcunar (31g) (130 mr, 0,191
MMOJb, BbIX0A 37,3%) B BHAC OEIOr0 TBEPAOTO BCILECTBA, 'H SIMP (300 MT', IMCO-ds) 8 9,71 (2¢, 1H, po-
tamepsl), 8,54 (2a, J=4,8 I'u, 1H, poramepsr), 8,37-8,04 (M, 1H), 7,75 (m, 1H), 7,59-7,44 (m, 2H), 7,37 (M, 2H),
7,33-7,23 (m, 1H), 7,23-6,94 (M, 2H), 6,14 (M, 1H), 5,95 (2¢, 1H, poramepsr), 4,44 (M, 1H), 3,67 (c, 2H), 2,79-
2,51 (m, 5H), 2,23 (M, 1H), 1,33 (2¢, 9H, poramepsr), 1,11 (c, 10H), 0,67-0,46 (M, 2H), 0,31 (M, 2H), 0,01 (M,
1H), -0,18 (M, 1H); "°F SIMP (282 MI'u, AMCO-ds) 8 -128,48, -129,79; MC (UP+) 679,6 (M+1), 701,6 (M+Na),
(HP-) 677,7 (M-1), 713,6 (M+Cl).

Cramus 6. Tlomyuenue (2R,4S)-N-(5-(1-amuuHO-3-1MKIONMPONUI-1-(MUpHIuH-2-ua)npomnu)-2-propde-
HHIT)-4-TUIPOKCH-4-(peHUNmUppoIuIHH-2-kapookcamuaa (3 1h).

B pesynerate peakuuu (2R 4S)-tper-0yTun-2-(5-(3-mmkaompomui-1-((S)-1, 1 -1uMeTUII THICY Ab(pHHAMHE-
110)-1-(mupuauH-2-un) nponun)-2-propde HuIKapoaMou)-4 -rufpokcu-4 -he HUIMUP PO IUH- | -kapOoKcHIaTa
(31g) (125 mr, 0,184 mmoms) B MeTaHobHOM pactBope HCl (0,614 ma, 1,841 MMOIIB) € MOCTICIYFOIUM BBIACTIC-
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HHEM M OYMCTKOH MNpOIYKTa, KaK OMHCAHO Ha crtaguu 6 cxembl 4, moayuamu (2R.4S)-N-(5-(1-amuno-3-
LHKJIOMPOTHUI- 1 -(MUPU AU H-2 -HT) iponu) -2 -propdennn)-4-ruxpokcu-4 -OeHUTMHPPOTHIUH- 2 -KApOOKCaMU L
(31h) (106 mr, 0,182 MMOJIB, BEIXOX 99%) B BUAC CBETJIO-KOPHYHEBOTO TBEPAOTO BELICCTBA; 'H SIMP (300 MTI',
JIMCO-dg) 8 10,61 (c, 1H), 10,29 (c, 1H), 9,06 (c, 3H), 8,96-8,78 (m, 1H), 8,74 (M, 1H), 8,10-8,02 (M, 1H), 7,96
(1, J=7,8 T'u, 1H), 7,65-7,56 (M, 2H), 7,56-7,35 (M, 5H), 7,31 (c, 1H), 4,77 (m, 1H), 3,94-3,50 (M, SH), 2,97-2.75
(M, 1H), 1,39-1,20 (m, 1H), 1,16 (v, 2H), 1,14-1,06 (m, 2H), 0,75 (M, 1H), 0,46 (M, 2H), 0,27 - -0,13 (v, 2H); "°F
SAMP (282 MI'u, IMCO-d¢) d -123,51; MC (UP+) 475,5 (M+1), 497,5 (M+Na), (UP-) 473.6 (M-1), 509,5
M+Cl).

Cragus 7. Tloayuenue (2R,4S)-N2-(5-((-)-1-aMHHO-3-LHMKJIOMPONUI-1 -(MHPUIUH-2 -UT)IPOIHI)-2-(TOP-
(dennn)-N1-(4-xa0pdenun)-4-ruapoxc -4 -GeHUIITHP PO M ANH-1,2-1uKxapOokcamua (311).

B pesymprate peakuuu  (2R,4S)-N-(5-(1-aMUHO-3-LHMKIOMPONUI- 1 -(MUPUAUH-2 -UT) TPONTU)-2 -TOP-
(dennn)-4-ruapoxcu-4-heHnanupporuauH-2-kapookcamuaa (31h) (50 mr, 0,086 mmoap) B guxmopmerane (10
M) ¢ 4-xmopPerunuzouuanarom (1n) (10,96 mxi, 0,086 MMOIb) U THAPOKAPOOHATOM HATPHA B COOTBETCTBUHU
€O crocoO0oM, OITHCAHHBIM HA CTAIUH 9 CXEMBI 1, IOCTIE OUUCTKH KOJOHOYHOH (udi-xpomaTtorpaduei (Cumuka-
remb, 12 r, amoupys cmecsto CMA 80 B xmopodopme) moayqanu (2R,4S)-N2-(5-((-)-1-aMHHO-3 -HUKIONPONIHII-
1-(mupuauH-2-un)nponun)-2-propdpernn)-N1-(4-xnoppeHunn)-4-ruapokcu-4 -peHHIMUPPOTUIUH- 1,2 -THKAP-
6oxcamun (31i) (36 mr, 0,057 MMouIb, BEIXOA 66,9%) B BHAE IPA3HOBATO-0EJIOT0 TBEPAOIO BELICCTBA, 'H AMP
(300 MI'u, AMCO-dg) 6 9,64 (c, 1H), 8,53 (c, 1H), 8,48 (ar, J=4,5, 1,5 I'u, 1H), 8,18 (ax, J=7.8, 2,2 I'u, 1H),
7,70 (o, J=7,7, 1,9 T'u, 1H), 7,60-7,51 (m, SH), 7,39 (1, J=7,5 Ty, 2H), 7,33-7,26 (M, 3H), 7,21-7,06 (M, 3H),
5,98 (c, 1H), 4,68 (an, J=9,6, 2,8 I'u, 1H), 3,93 (a, J=10,1 'y, 1H), 3,82 (a, J=10,1 I'y, 1H), 2,72 (ax, J=13,1, 9,7
T'w, 1H), 2,40-2.21 (m, SH), 1,04 (M, 2H), 0,70-0,55 (M, 1H), 0,40-0,26 (v, 2H), 0,01 - -0,12 (M, 2H); '°F IMP
(282 MI'u, IMCO-d¢) 6 -130,30; MC (HP+) 650,5, 651,4 (M+Na), (MP-) 626,5 (M-1), 662,6, 664,5 (M+Cl);
onTuyeckoe BpameHue [a]p=(-) 56,25 [0,16, MeOH].

Cxema 32
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[Toryuenue (2R,4S)-N2- (5-((+)-1-aMuHO-3 -LUHKIONPONUI- | -(MUPHAUH-2 -UT)Iponu)-2 -propdenun)-N1-
(5-xnoprnupuIuH-2-u1)-4-ruApOKCH-4-QeHHINHPPOIUAuH-1,2-qukapObokcamux  (32a) u  (2R,45)-N1-(5-
XJOpIUPHAUH-2-UT)-N2-(5-(1-(3-(5-X10pnUpUAUH-2-UT)y PEUI0)-3 -LUHKJIONPONHI- | -(MUPUAUH-2 -UT) PO NHUT) -
2-¢propdennn)-4-ruapokcu-4-peHunnuppoauaus-1,2-guxapooxcamuaa (32b).

B pesynerate peakuuu (2R,4S)-N-(5-((-)-1-aMuHO-3-HuKI0 MPONHI- | -(MUPUAUH-2 -HT) TPOMKIT)-2 -PTOp-
(denmnn)-4-ruapokcu-4-peHunnupponuauH-2-kapookcamuaa (31h) (50 mr, 0,086 mMoip) B TeTparuapodypaHe
(10 M) ¢ Ppennn-5-xnopnupuauH-2-unkapdamaroMm (13b) (21,29 mr, 0,086 MMOJIB) C MPUMEHEHHEM THIPOKAp-
OOHATa HATPHUA B KQUECTBE OCHOBAHMSA, B COOTBETCTBHH CO CIIOCOOOM, ONMHCAHHBIM HA CTaauH 3 cxeMsl 13, mocie
OYHUCTKU KOJOHOYHOH (hadm-xpomarorpadueit (cunukarens, 12 r, amoupys 0-100% cmecsro CMA 80 B xopo-
(opme) mosryyaau:

1) (2R,45)-N2-(5-((+)-1-amuHO-3-1uKronponui- 1 -(mupuauH-2 -ua)mponui)-2-propperun)-N1-(5-xmop-
NUPUIHH-2-UT)-4 -THIPOKCU-4-(PpeHUIUPPOIUIUH- 1,2 -nukapookcamua (32a) (29 wmr, 0,046 MMOIb, BBIXOX
53,8%) B BUAE IPA3HOBATO-0EI0r0 TBEPAOrO BELICCTBA, "H SIMP (300 MI'u, IMCO-dg) 3 9,70 (c, 1H), 9.23 (c,
1H), 8,56-8,41 (m, 1H), 8,30 (a, J=2,7 'y, 1H), 8,21-8,07 (M, 1H), 7,92 (u, J=9,1 T'y, 1H), 7,81 (ax, J=9,0, 2,7
I'u, 1H), 7,70 (ta, J=7,7, 1,9 T'u, 1H), 7,54 (a, J=7,8 I'y, 3H), 7,38 (1, J=7,5 T, 2H), 7,29 (M, 1H), 7,13 (M, 3H),
5,96 (c, 1H), 4,77-4,66 (M, 1H), 4,00 (a, J=10,5 'y, 1H), 3,90 (x, J=10,4 I'u, 1H), 2,68 (ax, J=13,2, 9.6 I'y, 1H),
2,38-2,32 (m, 3H), 2,34-2,22 (M, 2H), 1,12-0,94 (M, 2H), 0,70-0,54 (M, 1H), 0,40-0,25 (M, 2H), 0,00 - -0,15 (M,
2H); "°F SIMP (282 MI', IMCO-dg) 8 -129,71; MC (MP+) 629.5 (M+1) 652,5 (M+Na), (UP-) 627.5, 628,5 (M-
1); onruueckoe Bpawenue [a]p=(+) 14,81 [0,27, MeOH];

2) (2R,4S)-N1-(5-xmopnupuaus-2 -um)-N2-(5-(1-(3-(5-x10pnupuauH-2-1ia)ype uno)-3 - UKo nponui-1-
(mMupuauH-2-u1)mpomnu)-2-propheHunn)-4-ruapoxcu-4 -peHumuppoauauH-1,2-nukapéoxcamua (32b) (10 wr,
0,013 Mmob, BeIxoa 14,90%) B Buae rpsa3HOBaTO-Ge10r0 TBepaOro Bemectsa, 'H SIMP (300 MT', IMCO-dy) &
9,88 (c, 1H), 9.69 (c, 2H), 9,24 (c, 1H), 8,62 (a, J=4,9 T'y, 1H), 8,34 (a, J=2,6 T'y, 1H), 8,29 (a, J=2,6 'y, 1H),

-61 -



038492

8,25 (x, J=7.4 T, 1H), 7,92 (x, J=9,0 'y, 1H), 7.85-7,67 (M, 3H), 753 (x, J=7.6 T'w, 2H), 7,37 (m, 3H), 7.26 (m,
3H), 7,14 (M, 2H), 5,92 (¢, 1H), 4,71 (1, J=8,5 'y, 1H), 4,00 (g, J=10,5 T'y, 1H), 3,90 (1, J=10,4 I'y, 1H), 2,76-
2,64 (M, 1H), 2,67-2.54 (m, 2H), 2,40-2,20 (M, 1H), 1,13-0,93 (M, 2H), 0,70-0,53 (M, 1H), 0,30 (M, 2H), -0,07 -
-0,26 (M, 2H); "°F SIMP (282 MI'u, IMCO-dy) 8 -129,58; MC (UP+) 783,6 (M+1) 805.5, 807,5 (M+Na).
Cxema 33
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[Momyuenue  (2R,4S)-4-amuua0-N2-(5-((+)-1-amuHO-1-(3-1aHO PeHuUIT) -3 -LIUKIOMPOMHIPOTIHIT) -2-(h TOP-
(ernn)-N1-(4-xnopdeHut) nuppoauus-1,2-nukapookxcamuaa (33d).

Cragus 1. IMomyuenue (3R,5R)-1-(4-xnopdpenunxapdamonn)-5-(5-(1-(3-uuaHopeHun)-3-uuKIonponui-1 -
((R)-1,1-pymeTum THACY TbPHHAMHIO) TPOTTILT)-2-() TOP e HUITKAPOAMOUIT) TUPPOJIU AUH-3 -HIMETAHCY Tb(OHATA
(33a).

K nensnomy pactBopy (2R,4R)-N1-(4-xnoppennn)-N2-(5-((-)-1-3-unanodpenmn)-3-uuxnonponui-1-((R)-
1, 1-mMe THII THIICY J1b (D HHAMU A0 ) TPOTTHIT) -2- () TOp he HUIT) -4 -TH APOKCUITHP POTH IMH- |, 2-mukapOokcamuna  (4f)
(110 mr, 0,162 mmoas) B auxaopmerane (10 M) pobasisanu tpmTiiamuH (0,09 mi, 0,647 MMOJIB), METAHCY JIb-
¢orunxaopuna (0,019 mi, 0,243 MMOIB) M MIEPEMEIIMBATH MPH KOMHATHOH TeMIlEpaType B TeUeHHE HOUYH. Peak-
LIMOHHYI0 CMECh pa30aBsiau auxjaopMetaHoM (100 Mut), mpoMbIBAIM BOAOH (2x20 MJT), HACBIIEHHBIM COJIEBBIM
pacTBOpoM (2x20 MuT), CyIIMIH, QUIBTPOBAIM M KOHLEHTPUPOBATH B BakyyMme c momayuyeHueM (3R,5R)-1-(4-
xJnoppeHuakapdbamounn)-5-(5-(1-3-uuanopernn)-3-upstonpormi-1-((R)-1,1-qaume THI3 THICY TB()MHAMUO) ITPO-
-2 -G ropdheHnnkapoaMoT) MUP pOTUAUH-3 -HaMeTaHCYy Ib(oHaTa (33a) (136 mr, 0,179 mmons, Bexox 111%),
KOTOPBIA HCMOJB30BAIH B 3TOM BHAC HA CIACAYIOLICH CTaauH, 'H SIMP (300 MI'u, AMCO-dy) & 9.74 (c, 1H),
8,601 (c, 1H), 7,87-7,75 (m, 2H), 7,70 (ar, J=7.4, 1,4 T'y, 1H), 7,64-7,44 (M, 4H), 7.40-7,25 (M, 2H), 7,24-7,10 (M,
2H), 5,46 (c, 1H), 5,36 (g, J=6,6 T'u, 1H), 4,01-3,91 (M, 1H), 3,86 (m, 1H), 3,35 (M, 2H), 3,18 (c, 3H), 2,75-2,55
(M, 1H), 2,44-2,24 (M, 2H), 1,13 (¢, 10H), 0,98-0,80 (M, 1H), 0,63 (c, 1H), 0,39-0,30 (m, 2H), 0,01 - -0,14 (M,
2H); MC (UP+) 780,5, 782.4 (M+Na), (UP-) 792.5, 793,4 (M+Cl).

Cramus 2. Tloayuenue ((2R,4S)-4-a3uno-N1-(4-xnopdpennn)-N2-(5-((+)-1-(3-unanopeHumn)-3-1uKiIo-
nporui-1-((R)-1,1-muMe THI3 THICY TBUHAMUAO) TPONHUT)-2 -G TOp PEHUIT) MUPPOIUAHH- 1, 2- AuKapOOKCaMH 1A
(33b).

K MEPEMEILIAHHOMY pacTBopy (BR,5R)-1-(4-xnopPpenunkapdbamonn)-5-(5-(1-(3-umaHopeun)-3-
muronporui-1-((R)-1, 1 - mMe THI3 THIICY b () MHAMU A0 ) TPOTTHIT)-2 - TOp Pe HUITKAPOAMOMIT) MTUPPOTHIUH-3 -HJT-
MmeTtaHcyas(ponara (33a) (120 mr, 0,158 mmons) B IMPA (10 M) mobasmsu azun Hatpus (41,1 mr, 0,633
MMOJIb) 1 HarpeBaad npu 70°C B TeueHue 16 4. PeakumoHHyr cMmech pa3baBisiid stunaueratom (100 mu), mpo-
MBIBAJIM BOJOH (2x25 MIT), HACBIILEHHBIM COJEBBIM PACTBOPOM (25 Mu1), CyIHIH, (UIBTPOBATH U KOHLIEHTPHPO-
BaIU B BakyyMe. [1oqyyeHHBIH HEOUHIIEHHBIH OCTATOK OYMINAIHU KOJOHOYHOH (sm-xpomarorpadueit (CHIH-
Karens, 12 r, amoupys cmecbro CMA 80 B xmopodopme, ot 0 1o 100%) ¢ momyuenuem ((2R,4S)-4-a3uno-N1-(4-
xnoppeHun)-N2-(5-((+)-1-(3-unano penmn)-3-uuxonponui-1-((R)-1,1-aume THI3 THICY b MHAM M0 ) TPOTTHIT) -
2-propdeHum)nupponuaus-1,2-nukapookcamuaa (33b) (65 mr, 0,092 mmons, BeIxoa 58,2%) B BuIe OSCLBETHO-
ro TBEPAOTO BELIECTBA; 'H SIMP (300 MI'r, IMCO-de) 8 9,92 (c, 1H), 8,60 (¢, 1H), 7.97 (x, J=7.1 T'w, 1H), 7,77
(c, 1H), 7,74-7,67 (M, 1H), 7,62-7,44 (M, 3H), 7,31-7,25 (m, 2H), 7,24-7,16 (m, 1H), 7,12 (m, 1H), 5,51 (c, 1H),
4,70 (1, J=7,5 T'u, 1H), 4,45 (m, 1H), 3,77 (an, J=11,0, 5,0 'y, 1H), 3,62 (7, J=11,1 T'y, 1H), 2,44 (M, 2H), 2,41-
2,22 (m, 1H), 2,16 (M, 1H), 1,12 (c, 11H), 0,97-0,80 (m, 1H), 0,70-0,53 (M, 1H), 0,39-0,27 (M, 2H), -0,01 - -0,14

-62 -



038492

(M, 2H); "°F SIMP (282 MTI'n, JIMCO-dg) & -127,00; MC (MP+) 727,5, 729,5 (M+Na), (MP-) 739,5 (M+Cl); on-
THueckoe Bpauienue [a]p=(+) 62,25 [0,71, MeOH].

Cramgus 3. Tlonyuyenue (2R,4S)-4-amuno-N1-(4-xnopdenun)-N2-(5-((-)-1-(3-unanodennn)-3-uukio-
nponui-1-((R)-1,1-muMerunatuncynsdunamuno)nponun)-2-propdenunn)nupponnans-1,2-nukapdokcamu ra
(33c¢).

B pesynerate rugpupoBanus ((2R,4S)-4-azuno-N1-(4-xnopdennn)-N2-(5-((+)-1-(3-unanodenun)-3-
mukiaonponui-1-((R)-1,1-nuMerunstuncynsdunamMmuno)npomnu)-2-hropdeHun)nuppoauau-1,2-nukapbokca-
muzaa (33b) (34 mr, 0,050 mmons) B atanone (10 mi), ucnonsdys 10% nannanuit Ha yrie (9,05 mr, 8,51 MmxMoub)
B KauecTBe KaTaju3aTopa, B T€UeHHE 3 4, B COOTBETCTBHH CO CIIOCOOOM, ONMHUCAHHBIM Ha CTaaMM 2 CXeMbl 13,
noay4anu  (2R,4S)-4-amuno-N1-(4-xnopdennn)-N2-(5-((-)-1-(3-unanodennn)-3-uuxnonpommi-1-((R)-1,1-au-
METHIIDTHIICY Ib(UHAMU IO )Iporui )-2-bropdenrn)nupponuaun-1,2-qukapdokcamun  (33¢c) (34 wmr, 0,050
MMOJIb, BeixoH 58,8%) B BHAE rpsizHOBATO-0€J0r0 TBEPIOrO BELIECTBA, 'H amp (300 MI'u, IMCO-dg) 6 9,81
(c, 1H), 8,43 (c, 1H), 7,91 (n, J=7,4 'y, 1H), 7,78 (n, J=2,1 'y, 1H), 7,75-7,68 (m, 1H), 7,64-7,44 (M, 4H), 7,35-
7,24 (m, 2H), 7,23-7,06 (m, 1H), 5,51 (c, 1H), 4,65 (M, 1H), 3,81-3,70 (M, 1H), 3,69-3,55 (M, 1H), 3,23-3,10 (M,
1H), 2,80-2,40 (m, 4H), 2,06-1,73 (m, 3H), 1,12 (¢, 10H), 0,99-0,78 (M, 1H), 0,71-0,54 (M, 1H), 0,43-0,25 (m,
2H), -0,00 - -0,14 (M, 2H); '°F SIMP (282 MTI'u, JIMCO-dg) & -126,77; MC (MP+) 701,6, 703,5 (M+Na), (UP-)
713,5, 715,6 (M+Cl); ontuueckoe Bpatienue [o]p=(-) 5,07 [0,355, MeOH].

Cramus 4. Ilonyuenue (2R,4S)-4-amuno-N2-(5-((+)-1-amuno-1-(3-unanodenun)-3-LuKIONPONHIIPO-
nui)-2-¢propdennn)-N1-(4-xnopdenun)nupponuaun-1,2-nukapdokcamuaa (33d).

B pesymbrare peakuun (2R,4S)-4-amuno-N1-(4-xnopdennin)-N2-(5-((-)-1-(3-unanodennn)-3-uuxio-
nponui-1-((R)-1,1-numerrnatincyasdunamuno)nponun)-2-propdenun)nupponuaus-1,2-pukapdoxcamu na
(33¢c) (32 mr, 0,047 mMmousb) B 3TaHose (5 mia) ¢ npumenenuem konuentpuposanHoi HCl (0,039 mu, 0,471
MMOJIb), KaK OMHUCAHO Ha CTaguu 6 CXeMbl 4, OC/e OUUCTKH KOJIOHOUHOM Quidui-xpomaTtorpadueil (CuaMkaress,
amoupys cmecbio CMA 80 B xsopodopme, ot 0 go 100%) nonyuanu (2R,4S)-4-amuno-N2-(5-((+)-1-amuno-1-
(3-unanodennn)-3-uuknonponuanponui)-2-propbenni)-N1-(4-xnopdenun)nupponuaus-1,2-aukapdokcamu g
(33d) (10 mr, 0,017 MmMoub, BbIXOX 36,9%) B Biae Genoro TBepmoro Bemectsa; 'H AMP (300 MTI'u, JIMCO-dg) &
9,76 (c, 1H), 8,44 (c, 1H), 7,92 (n, J=7,5 T'y, 1H), 7,86 (1, J=1,8 'y, 1H), 7,69-7,40 (M, 4H), 7,30-7,25 (M, 2H),
7,13 (n, J=7,8 'y, 2H), 4,64 (nn, J=8,3, 4,4 T'u, 1H), 3,74 (ax, J=9,4, 6,3 I'u, 1H), 3,62 (p, J=6,6 'y, 1H), 3,17
(an, J=9,4, 5,8 T'u, 1H), 2,43-2,31 (M, 5H), 2,22 (1, J=8,0 T'u, 2H), 2,10-1,87 (M, 2H), 1,11-0,91 (m, 2H), 0,71-
0,54 (m, 1H), 0,40-0,26 (m, 2H), -0,00 - -0,15 (M, 2H); '’F SIMP (282 MI'u, AMCO-dg) & -127,63; MC (UP+)
597,4, 599,8 (M+Na), (UP-) 609,5, 610,4 (M+Cl); ontnyeckoe Bpawenue [o]p=(+) 136,0 [0,05, MeOH].

Cxema 34
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IMonyuenne (2R,4S)-N2-(5-((+)-1 -aMHHo-3-uuKnonponun- 1-(mupuanH-2-un)nponun)-2-proppennn)-N1-
(4-xnopdenun)-4-merokcu-4-peHunnupponuaun-1,2-nukapookcamuna (34d).

Cragus 1. Ilonyuyenue (2R,4S)-1-(Tper-OyTokcrkapOoHmT)-4-MeTOKCH-4-heHHUIMUPPONTUANH-2-KapOo-
HOBOMH KucIOTHI (34a).

K cycnensun runpuna sarpust (60% nucnepcus B macie) (0,781 r, 19,52 mmous) B Terparunpocdypaune (40
mi) npu -10°C pobasmsin  (2R,4S)-1-(Tper-0yTokcukapOoHmI)-4-ruapokcu-4-hpeHnanuppoauans-2-kapoo-
HOBYIO kucaoty (29b) (1 r, 3,25 mMMounb), 3atem yepe3 30 MuH mobasnsiu gumeruicyiasdart (0,311 mu, 3,25
MMO.II])). PeaKul/IOHHyIO CMECHh OCTaBJIAJIM HAarpeBaTbCsa N0 KOMHaTHOﬁ TEMIIEPATYPhI, NEPEMECIINBAIU B TCYCHUE
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16 4 ¥ racUIM HACBIIICHHBIM BOJHBIM PACTBOPOM XJ0puaa aMMOHuA. TI'® yaanamu noa BakyyMoM, a MOJTyYEH-
HBIH OCTATOK MOJIIEIAYHBAIN U MPOMBIBATH 3(DHPOM. BOIHBIN CIOH MOJKUCISIIM U 3KCTPArHPOBAIH STHIIALE-
TatoM (2x100 M1). OOBCIMHCHHBIN 3TUIALCTATHBIA CJIOW MPOMBIBATH BOJAOU (50 MIT), HACBIICHHBIM COJICBBIM
pacteopoM (50 M), cymmiu, (GUIBTPOBAIM M KOHLEHTPUPOBAIM B Bakyyme ¢ moayucHueM (2R, 4S)-1-(tper-
Oy TOKCHKApOOHUIT)-4-METOKCH-4 -(he HUIITHUPP O TUAHH-2 -KapOOHOBOH KHCIOTHI (34a) (673 wmr, 2,094 MMONb, BBI-
x01 64,4%) B BUAC CBETIO-KOPHYHECBOTO TBEPAOTO BEILECTBA 'H SIMP (300 MI'u, IMCO-de) 8 12,49 (c, 1H),
7,52-7,15 (M, SH), 4,26 (m, 1H), 3,82-3,65 (M, 1H), 3,53 (ax, J=13,4, 11,3 T'u, 1H), 2,82 (2c, 3H, poramepsr),
2,67-2,55 (m, 2H), 1,38 (2¢, 9H, poramepsr); MC (MP+) 344,3 (M+Na), (UP-) 320,3 (M-1); onTiyeckoe Bparie-
Hue [a]p=(+) 44,0 [0,25, MeOH].

Cragusa 2. TMomyuenue (2R,4S)-tper-0yTHn-2-(5-((+)-3-uwuxmonponun-1-((S)-1,1-1uMeTHIITUICY Tb(UH-
aMu0)- 1 -(mupuauH-2-1i)mponun)-2 -propphe HumkapoamMou)-4 -Me TOKCH-4 - DS HUTMUP PO TH TU H- | -KapOOKCH-
nara (34b).

B pesymerate peakumu (2R,4S)-1-(Tper-OyTOKCHKAPOOHMT)-4-METOKCU-4 -(DCHUMUPPOTHIUH-2-KapOO-
HOBOM kucimotel (34a) (111 wmr, 0,347 mmoms), (S)-N-((+)-1-(3-amuH0-4-(pTopdheHm)-3-HKI0ompOonUI-1-
(MTMPUAMH-2-KIT)IPOIHUT)-2 -METHINPONaH-2 -cy ibduramuaa (31e) (86 mr, 0,347 mmonp) B TeTparuapodypaHe
(10 M) ¢ mMpUMEHEHHUEM 3THI-2-3TOKCUXHHOUH- 1 (2H)-kapObokcumara (127 mr, 0,513 MMOJIB) C HCTIOJIB30BAHH-
€M YCJIOBHH PEAKLMH U BBIACICHUA MPOTYKTA, ONMMCAHHBIX HA cTaauu 10 cxembl 1, mocyie OUHMCTKH KOJIOHOYHOM
(m3u-xpomarorpadueit (cumukaren, 25 r, amoupys cMeckto CMA 80 B xnmopogopme, ot 0 10 100%) moryya-
B0 (2R, 4S)-Tper-0yTrn-2-(5-((+)-3-uuxnonpomun-1-((S)-1, l -xumeTumdTHICY T PUHAMUIO) - | -(MTUPHIUH-2 -
un)npomun)-2-proppeHuaxapoamMon)-4 -Me TOKCH-4 -peHUTMHUPPOTUAUH- 1 -kapOokcunar (34b) (141 mr, 0,203
MMOJIb, BBIX0A 58,7%) B BUAC TBEPAOTO BEIUCCTBA, 'H SIMP (300 MI'u, IMCO-dg) 8 9,66 (2¢c, 1H, poTaMephl),
8,73 (m, J=4,8 'u, 1H), 8,36-8,12 (m, 1H), 7,94 (7, J=7.8 T'y, 1H), 7,60 (M, 4H), 7,52-7,19 (M, 4H), 6,34 (c, 1H),
4,57 (M, 1H), 3,96 (c, 2H), 3,02 (2¢, 3H, potamepsr), 2,95-2,73 (M, 3H), 2,74-2,53 (M, 2H), 1,52 (2¢, 9H, pora-
meps), 1,31 (c, 9H), 1,24-0,94 (M, 1H), 0,88-0,66 (M, 2H), 0,57-0.43 (M, 2H). 0,30 - -0,06 (M, 2H); '°F SIMP (282
MT 'y, IMCO-de) 6 -128,09, -129,22 (potamepsi), MC (UP+) 693,7 (M+1), 715,7 (M+Na), (UP-) 691,7 (M-1),
727,7 (M+Cl); ontuueckoe BpareHue [op=(+) 122,60 [0,075, MeOH].

Cramus 3. Tlomyuenue (2R,4S)-N-(5-(1-amMmunO-3-1uMKJIONPONUI-1-(mupuaun-2-ua)npomnun)-2-gropde-
HUT)-4-METOKCH-4-(DCHUITHPPO U AHH-2 -KapOokcaMuaa (34¢).

B pesymprare peakuun (2R,4S)-tper-OyTn-2-(5-((+)-3-uurmmonponui-1-((S)-1,1-1uMeTHIITUICY Tb(DUH-
aMun0)- 1 -(mupuauH-2-uwn)pomnin)-2 -proppeHumkapoamMou)-4 -Me TOKCH-4 -pSHUTMUP PO THIUH- | -KapOOKCH 1A~
Ta (34b) (131 mr, 0,189 MMmoms) B MeTaHOIBHOM pacTBope HCI (1,260 M, 3,78 MMO.IB) C MOCIEAYIOIIMM BBIAC-
JCHUEM M OYHCTKOW MPOAYKTA, KAaK OMHCAHO Ha ctamuu 6 cxembl 4, momy4yam (2R,4S)-N-(5-(1-amuno-3-
IHKJIO TPOTHII-1 -(MUpH U H-2 -yum) iponu)-2 -propdenun)-4 -meTokcu-4 -he HUIMUPPO M AHH-2 -KapOOKCaAMH
(34¢) (125 mr, 0,209 mmo1b, BeIXOA 111%) B BHAE THAPOXTOPUIHOM COTH, KOTOPYIO HANPSAMYIO HCIIOTE30BAIH B
TakoOM BHJIE Ha creayromeit craquu, MC (UP+) 511,5 (M+Na), (UP-) 523,5 (M+Cl).

Cramus 4. [TIlomyuenue (2R,4S)-N2-(5-((+)-1-aMuHO-3-IUKIONPONHI- | -(MUPUAUH-2 -HIT) TPOTIHT)-2 -
¢propperu)-N1-(4-x10ppeHmn)-4-MeTOKCH-4-(heHUTIHPPOIHANH- |, 2-quKkapOokcamuaa (34d).

B pesymprare peakuun  (2R.4S)-N-(5-1-amMuHO-3-nuxmnonponui- 1 -(mupuanH-2-un)nponui)-2-¢rop-
(eHmT)-4-MeTOKCU-4 -(pe HUUPPOTHIUH-2 -kapOokcamuaa (34¢) (44 mr, 0,074 mmoip) B nuxmopmerane (10 mm)
¢ 4-xnoppenumzormanarom (1n) (9,42 mxi, 0,074 MMOJIB) U THIPOKAPOOHATOM HATPHS B COOTBETCTBHH CO
CrocoO0M, ONMUCAHHBIM HA CTAAMH 9 CXEMbI 1, MOCIe OYHCTKH KOJOHOYHOH (mam-xpomarorpadueit (CHIHKa-
reas, 12 r, amoupys cmecero CMA 80 B ximopodopme) momyuanu (2R, 4S)-N2-(5-((+)-1-aMHHO-3 -LHUKIOMPOIHII-
1-(mupuauH-2-um)mponun)-2-propdenmn)-N1-(4-xnoppernn)-4-merokcu-4 - HUTMHPPOIUIUH-1, 2 - TUKAPOOK-
camuz (34d) (36 mr, 0,056 mmomb, BeIxox 76%) B BUae OCIOr0 TBEPIOTO BCILCCTBA; '"H MP (300 MI'm,
IMCO-dg) 0 9,41 (c, 1H), 8,55 (c, 1H), 8,47 (M, 1H), 8,00-7,90 (M, 1H), 7,69 (a, J=1,9 I'u, 1H), 7,62-7,50 (M,
3H), 7.45 (a, J=5,0 T'u, 3H), 7,41-7,35 (m, 1H), 7,33-7.25 (M, 2H), 7,25-7,18 (M, 1H), 7,18-7.05 (M, 2H), 4,62 (T,
J=6,0 Ty, 1H), 4,11 (m, J=10,4 Ty, 1H), 3,79 (a, J=10,5 'u, 1H), 2,85 (c, 3H), 2,74-2,57 (M, 2H), 2,44-2.19 (M,
5H), 1,12-0,89 (M, 2H), 0,72-0,51 (M, 1H), 0.42-0,24 (v, 2H), -0,02 - -0,14 (v, 2H); "F SIMP (282 M,
AMCO-dg) d -129.,42; MC (UP+) 664,5, 665,6 (M+Na), (UP-) 676,5 (M+Cl); ontuueckoe Bpamenue [o]p=(+)
89,0 [0,155, MeOH].
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[Monyuenune (2R,4S)-N2-(5-((+)-1-amuno-3 -uuknonponmi- 1 -(mupuaus-2-un)nponui)-2-propdennn)-N1-
(5-xnopnupuamH-2-1i)-4-MeTokcH-4 -G eHUITUpponuanH- 1,2 -nukapbokcamuaa.

B pesynerare peaximu (2R,4S)-N-(5-1-amuno-3-uuknonponui- 1 -(nupuaus-2-un)npomnmn)-2-dropde-
HUI)-4-MeToKcH-4-heHnanupponunut-2-kapookcamuna (34c) (50 mr, 0,084 mmons) B Tetparuapodypane (10
M) ¢ peHun-S-xnopnupuanH-2-mikapoamarom (13b) (20,79 mr, 0,084 MMoJIb) ¢ MpUMeHEHHEM rHAPOKapOoOHa-
Ta HaTpHUsl B KauecTBE OCHOBAHMsI, B COOTBETCTBUU CO CIIOCOOOM, ONMMCAHHBIM Ha cranuu 3 cxemsl 13, mocie
OUYMCTKH KOJIOHOUHOM ¢aui-xpomarorpadueii (cunukarens, 12 r, amoupys 0-100% CMA 80 B xsopodopme)
MOJTy4ajIu (2R,4S)-N2-(5-((+)-1-amuHo-3 -uuksonponui- 1 -(mupuans-2-ui)npomnun)-2-dpropdernn)-N1-(5-
XJOPMUPHUANH-2-1i)-4-MeTokcu-4-penunnuppoauans-1,2-nukapookcamun (35a) (36 mr, 0,056 MMoJb, BBIXOQ
66,9%) B Bune 6eoro TBEPAOro BELIECTBA, 'H sIMP (300 MI'u, IMCO-ds) 6 9,41 (c, 1H), 9,21 (c, 1H), 8,47
(nn, J=4,8, 1,9 I'y, 1H), 8,31 (n, J=2,6 I'y, 1H), 7,92 (M, 2H), 7,82 (nn, J=9,0, 2,7 I'y, 1H), 7,69 (tn, J=7,7, 1,9
I'y, 1H), 7,54 (ar, J=8,1, 1,1 T'u, 1H), 7,43 (n, J=4,0 T'u, 4H), 7,37 (m, 1H), 7,22 (M, 1H), 7,19-7,04 (M, 2H), 4,64
(1, J=6,2 T'y, 1H), 4,24 (1, J=10,8 'y, 1H), 3,89 (#, J=10,9 I'y, 1H), 2,84 (c, 3H), 2,61 (n, J=6,4 I', 2H), 2,43-
2,24 (m, 4H), 1,12-0,95 (m, 2H), 0,68-0,53 (m, 1H), 0,38-0,26 (M, 2H), -0,02 - -0,14 (M, 2H); "°F SIMP (282 MI 'y,
JAMCO-ds) 6 -128,95; MC (UP+) 665,5 (M+Na), (HUP-) 641,6, 642,3 (M-1); ontuueckoe Bpauenue [o]p=(+)
85,30 [0,075, MeOH].
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[Monyuenue (2R,4R)-N2-(5-((+)-1-amuno-3 -uuknonpornmn- 1 -(nmupuaus-2-un)nponui)-2-propdennn)-N1-
(5-xn0opnupuauH-2-1i)-4-MeTOKCUMTUPPOJIHANH- 1 ,2-nukapookcamuna (36d).

Cranus 1. ITonyuenue (2R,4R)-1-(1per-OyToKcruKapOOHHIT)-4-METOKCUITUPPOJIUANH-2-Kap OOHOBOM KHUCIIO-
ThI (362).

B pesynbrate peaxuuu (2R,4R)-1-(Tper-6yTokcHkapOoHI)-4-THAPOKCUITHPPOIHANH-2-KapOOHOBOH KH-
ciotsl (14b) (6 r, 26 mmouib) ¢ NaH (6,24 r, 156 mmone; 60% cycnensus B macie) B TT'® (300 mu) u aumeru-
cyabdarom (3,9 r, 31 MMOJI) B COOTBETCTBHM CO CIIOCOOOM, OMHCAHHBIM Ha cTamuu | cxemsl 34, nosyyanu
(2R,4R)-1-(TpeT-OyTOKCHKAPOOHI )-4-METOKCHITUPPOJIUANH-2-KapOOHOBYIO KHCOTYy (36a) (5,82 r, 91%) B BU-
ne Gesoro Teepnoro Bemectsa;, 'H AMP (300 MI'y, JIMCO-dg) & 4,14 (tn, J=8.9, 3,7 I'yy, 1H), 3,98-3,85 (M,
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1H), 3,52 (m, 1H), 3,27-3,11 (M, 4H), 2,33 (M, 1H), 2,00 (ar, J=13.3, 3,8 T'u, 1H), 1,37 (2¢, 9H); MC (HP+)
268,4 (M+Na), MC (UP-) 244,3 (M-1), 280,3 (M+Cl); omruueckoe Bpamenue [o]p=(+) 45,28 [0,265, MeOH].

Cragus 2. Tloayuenue (2R,4R)-tper-OyTun-2-(5-((+)-3-uwuxmonponun-1-((S)-1,1-1uMeTHIITUICY Tb(UH-
aMu0)- 1 -(mupuauH-2 -1 npomnin)-2 -proppe HumkapoamMou)-4 -ME TOKCHITUPPOIUIHH- | -kapOokcuara (36b).

B pesyabrate peakuuu (2R,4R)-1-(TpeT-0yTOKCHKAPOOHHIT)-4-METOKCHITHPPOMANH-2-KAPOOHOBOH KH-
caotel (36a) (95 wmr, 0,388 mmoms), (S)-N-((-)-1-(3-amuH0-4-(pTopdheHuN)-3-1uKIonponui- 1 -(mupuauy-2-
Un)npomnu)-2-mMetuanponal-2-cynbpunamuga (31f) (151 mr, 0,388 mmomp) B TeTparmapodypase (25 mm) ¢
NPUMEHCHUECM 3THII-2-3TOKCUXHHOUH-1(2H)-kapbokcumara (96 mr, 0,388 MMOIb) C HCIIOJIB30BAHUEM Y CIIOBHI
PCAKIMH U BBIACIICHUS MPOAYKTA, OMUCAHHBIX HAa ctaguu 10 cxeMmbl 1, moCie OYMCTKH KOJOHOYHOM (hyarm-
xpomarorpadueii (cumkarens, 3moupys cMecsro CMA 80 B xmopodopme, ot 0 1o 100%) noayuyanu (2R,4R)-
TpeT-0yTHI-2-(5-((+)-3 -muxnonpornui-1-((S)-1, 1 -auMeTHIdTHICY Tb(PUHAMHUTO) - | -(MUPHIUH-2 -U 1) IPOTTHIT)-2 -
¢ropdpeHrTKapOAMOUIT)-4 -METOKCHTUPPOTHIUH- 1 -kapOokcumar (36b) (135 mr, 0,219 mMous, BeIXOA 56,5%) B
BUAC OCCLIBETHOTO TBEPAOTO BEIICCTBA, "H SIMP (300 MT'u, IMCO-ds) 3 9.43 (2c, 1H, potamepsl), 8,61-8,45
(M, 1H), 7,89-7,66 (M, 2H), 7,33-7,23 (M, 2H), 7,15 (1, J=9,6 'y, 1H), 7,06 (c, 1H), 5,91 (2c, 1H, poramepsr),
4,39-4,17 (m, 1H), 4,01-3,91 (M, 1H), 3,56 (an, J=11,0, 5,2 T'u, 1H), 3,21 (2¢, 3H, poramepsi), 2,70-2,52 (M, 2H),
2,50-2,37 (m, 1H), 2,16-1,86 (M, 1H), 1,34 (2¢, 9H, poramepsr), 1,14 (c, 10H), 1,11-0,94 (M, 1H), 0,97-0,79 (M,
1H), 0,71-0,54 (v, 1H), 0,42-0,26 (M, 2H), -0,01 - -0,16 (M, 2H); "°F SIMP (282 MI'u, JMCO-ds) & -127,64,
-128,92 poramepsr; MC (MP+) 639,5 (M+Na), (UP-) 615,6 (M-1); ontuyeckoe BpameHue [o]p=(+) 11,42 [0,07,
MeOH].

Cramua 3. TMomyuyenue (2R,4R)-N-(5-(1-aMmuHO-3-uMKIONMPONUI-1-(mupuauH-2-un)mpomnun)-2-propde-
HHT)-4-METOKCHITUPPOTHINH-2-KapOokcamuaa (36¢).

B pesynsrate peakuuu (2R, 4R)-tper-OyTun-2-(5-((+)-3-uurmonponun-1-((S)-1,1-1uMeTHIITUICY Tb(DUH-
amMu0)-1 -(mupuauH-2-un)nponui)-2 -hproppeHUIKAPOAMONIT)-4 -ME TOKCUTUPPOTHIUH- | -kapOokcunata  (36b)
(120 wmr, 0,195 mmoms) B 3H. MeTaHOIBHOM pacTBope HCI (0,973 M, 2,92 MMOIb) C HOCACAYIOLIUM BBIACICHH-
€M M OYMCTKOH MNpOAYKTa, KAaK ONMHCAHO HAa crtaauu 6 cxeMbl 4, noaydaad (2R,4R)-N-(5-(1-amuno-3-
LM KJIO IPOTTHI- | -(MHPHAHH-2 - 1) PpoTuI)-2 -hTophe H1T) -4 -METOKCHITUPPOTHANH-2 -KapOokcamu  (36c) (100
mr, 0,192 Mmomsb, BeIX0a 98%) B BHOE THAPOXJIOPUIHON COJH, KOTOPYIO HCIOJB30BAIM B TAKOM BHIC HA CJie-
ayromei craquu, MC: (UP+) 413,5 (M+1), 435,5 (M+Na), (UP-) 447,5 (M+Cl).

Cramus 4. TlomyueHue (2R,4R)-N2-(5-((+)-1-aMUHO-3-LUKIOMPONHUI- | -(MUPHIUH-2-HT) TPOTTHIT)-2-
¢ropdperun)-N1-(5-xIopnUpUIHH-2 -HT)-4-METOKCHUITHPPOTH AUH- 1, 2-qukapOokcamuna (36d).

B pesymrare peakumu (2R,4R)-N-(5-(1-amun0-3-1uxaonponui- 1 -(mupuaus-2-ui)nponun)-2-propde-
HUT)-4-METOKCUITUPPOTHANH-2-KapOokcamuaa (36¢) (95 mr, 0,182 MmMos) B TeTparuapodypane (25 mi) ¢ de-
HHJI-5-XJTOpIUpUIHH-2 -1akapdamaroM (13b) (40,7 mr, 0,164 MMONIB) C MPUMEHEHHEM HAPOKAPOOHATA HATPUA
(306 Mr, 3,64 MMOJTb) B KQUECTBE OCHOBAHHUSA, B COOTBETCTBHH CO CIIOCOOOM, OMTUCAHHBIM HA CTAIUHU 3 CXEMBI 13,
MOCJIC OYUCTKH KOJOHOYHOH (hami-xpomarorpadueii momyyamu (2R,4R)-N2-(5-((+)-1-aMUHO-3 -LHKIOMPOIHII-
1-(mupuauH-2-um)nponun)-2-propdenmr)-N1-(5-x10pnupuauH-2 -1i1)-4 -ME TOKCHITUPPOTUAMH- 1 ,2-THKApOOK-
camuz (36d) (30 mr, 0,053 mmounb, BeIXOX 29,1%) B BHIOE OCIOTO TBEPAOTO BCILCCTBA; '"H ssMP (300 MTI',
JMCO-dg) 5 9,42 (c, 1H), 9.14 (c, 1H), 8,53-8,42 (M, 1H), 8,30 (a, J=2,6 'y, 1H), 7.91 (ax, J=9.8, 2,5 I'u, 2H),
7.81 (an, J=9,1, 2,6 T, 1H), 7,69 (ta, J=7.7, 1,9 T'u, 1H), 7,53 (a, J=8,0 'y, 1H), 7,17 (m, 2H), 7,08 (m, 1H),
4,57 (am, J=9,1, 3,9 T'u, 1H), 4,12-3,98 (M, 1H), 3,81-3,61 (M, 2H), 3,22 (c, 3H), 2,45-2,23 (M, SH), 2,10 (M, 1H),
1,11-0,93 (m, 2H), 0,69-0,53 (M, 1H), 0,39-0.23 (M, 2H), 0,05 - -0,17 (M, 2H); '°F SIMP (282 MI'u, IMCO-dg) &
-128,86; MC (HUP+) 567.,4, 569,4 (M+1), (UP-) 5654, 5674 (M-1);, onruueckoe BpameHue [o]p=(+) 70,7
[0,065, MeOH].
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[Monyyenne (2R,4R)-N2-(5-((+)-1-amuno-3 -umknonponui- 1 -(rupuaux-2-wn)nport)-2-¢rop derrn)-N1 -
(5-xnoprupuauH-2 -1 )-4-MeTOKCUIIUPPOTManH- 1,2 - nukapbokcamuaa (37d).

Cramgua 1. Toayuenuwe 6ensma-(2R,4R)-2-((5-((+)-1-(((S)-TpeT-0yTHICY MB(MUHMIT)aMHUHO )-3 -LIMKIOIPO-
-1 -(mupu auH-2 - wn) porm ) -2 - hrop pe Hun ) kap OaMou ) -4 -ME TOKC UITMPPOIM AUH- | -kapOokcuiara (37a).

B pesynerate peakimm (2R 4R)-1-(6eH3mtokcukapO0HT)-4-METOKCUITUPPOIHMANH-2-KapOOHOBOH KHCIIO-
ot (15b) (0,17 r, 0,6 wmwmoms), (S)-N-((+)-1-(3-amuno-4-¢rophenmn)-3-mxronpormi- 1 -(mupuamny-2-
wi)npormi)-2-metuinponas-2-cynspuaamuaa (31e) (0,2 r, 0,5 mmons) B TeTparuapodypane (5 mia) ¢ npume-
HEHHUEM 3THI-2-3TOKCuxuHOMH- 1 (2H)-kapOokcunara (0,15 r, 0,6 MMOIB) ¢ MCTIO/IB30BAHMEM YCIIOBHI PCAKLIMK
M BBIJCICHMS TMPOAYKTA, OIMMCAHHBIX Ha craaud 10 cxembl 1, Mocne OYMCTKM KOJIOHOYHOHM (umdiu-
xpomarorpapueit  nomyyand  6eH3wi-(2R,4R)-2-((5-((+)-1-(((S)-TpeT-Oy THIACY Tb(HUHIMIT)aMUHO )-3 - LIMKII0 -
niponi- 1 -(mupuaux-2 -un ) rport ) -2 -G ropderrn) kap 6amMo ) -4 -ME TOKCHITUPPOIHAMH- | -kapOokcunar  (37a)
(0,29 r, 86%) B BUxe 6enoro Tepaoro Bemectsa, 'H IMP (300 MI'y, IMCO-d) 8 9,54 (2¢, 1H, potamepsr),
8,58-8,50 (m, 1H), 7,97 (an, J=7,6, 2,3 T'y, 1H), 7,74 (1, J=79 Ty, 1H), 7,37 (c, 2H), 7,31-6,99 (M, 7H), 6,16 (c,
1H), 5,16-4,91 (m, 2H), 4,51-4,34 (m, 1H), 4,05-3,91 (M, 1H), 3,74-3,58 (m, 1H), 3.47-3,37 (M, 1H), 3,19 (x,
J=5,3 'y, 3H), 2,58 (M, 2H), 1,09 (M, 9H, poramepsnr), 0,64-0,47 (m, 3H), 0,38-0,24 (m, 2H), -0,10 - -0,25 (M,
2H); MC (UP+) 651,6 (M+1), 673,5 (M+Na), MC (1P-) 685,6 (M+Cl); onruueckoe Bpawenue [o]p=(+) 131,3
[0,23, MeOH].

Cramgusa 2. TMomyuenue (2R,4R)-N-(5-(1-(((S)-Tper-OyTrncyabdurumt)amuno)-3 -Lukionpommi- | -(rmmpu-
JUH-2 -in)rponui)-2-¢propdheHu )-4-ME TOKCUITMPPOTUAUH-2 -KapOokcamuaa (37b).

B pesynpTate neOeH3WwIMpoBaHMA NocpeacTBoM ruapupoBanus OeHsmwi-(2R,4R)-2-((5-((+)-1-(((S)-tper-
Oy THIICY Ib(UHMIT)aMHHO ) -3 -LIMKJIONPOTHII- | -(rup vamu-2 -1 )npo i ) -2 - rop e ) kap6amomi)-4 -ME TOKC U-
mppouauH- 1 -xapboxcunara (37a) (0,28 r, 0,43 mmons) B 3tanone (20 mi), ¢ npumeHenreMm 10% nannaaus Ha
yIJIC B KAQUECTBE KaTAIM3aTOpa, B COOTBETCTBHUH CO CMOCOOOM, OMMCAHHBIM HAa CTaguM 2 cXembl 13, momyuanu
(2R, 4R)-N-(5-(1-(((S)-TpeT-0y THIICY TB(HUHIIT)aMHUHO )-3 - LMKIOMPOITHI- | -(upuauH-2 - 1) riporman ) -2 -G ropde-
HWI)-4-MeTokcUnMpponuanH-2-kapookcamu (37b) (0,21 r, Berxox 95%) B BUIE CMOIMCTOrO TBEPAOrO BELUECT-
sa; 'H IMP (300 MI'u, IMCO-de) 8 10,09 (c, 1H), 8,58-8.49 (M, 1H), 8,32 (an, J=7.8, 2,3 T'w, 1H), 7,74 (1x,
J=728, 1,8 'y, 1H), 7,31-7,14 (M, 2H), 7,11 (x, J=8,1 'y, 2H), 7,04-6,96 (M, 1H), 6,14 (c, 1H), 3,91-3,75 (M, 1H),
3,74 (o, J=7,2 Ty, 1H), 3,04-2,98 (M, 1H), 2,90 (g, J=10,7 T'y, 1H), 2,66-2,54 (m, 5SH), 2,18-1,95 (M, 2H), 1,08 (c,
9H), 0,68-0,46 (m, 3H), 0,31 (m, 2H), -0,10 - -0,25 (M, 2H); MC (UP+) 516,5 (M+1), 539,5 (M+Na), MC (HUP-)
515,5 (M-1).

Cragusa 3. Tlomyuenue (2R, 4R)-N2-(5-(1-(((S)-tpet-0yTHacynbduHm)aMUHO)-3 -LIMKI0 pormi- 1 -(rmpu-
JuH-2-wi)nponun)-2-dropderrn)-N1 -(5-xmopnupuaus-2-1t)-4-Me TOKCMITMPPOIHMAKH- 1,2 - nukapOokcaMuaa
(37¢).

B pesynbrate peaxkumu (2R 4R)-N-(5-(1-(((S)-Tpet-OyTricyabduuumt)amMmuno)-3 -Lkionponmi- | -(mupu-
JuH-2-wi)npornun)-2-propderun)-4-meTokcurmpponuant-2-kapookcamuaa (37b) (0,1 r, 0,19 mmons) B TTO (5
M) ¢ enmt-S-xaoprupuans-2-uwikapbamarom (13b) (0,06 r, 0,23 mmoas) ¢ npumenendeMm TEA (50 mxi) B
KayeCTBE OCHOBAHMS, B COOTBETCTBHMU CO CIIOCOOOM, OMMCAHHBIM Ha CTAAWM 3 CXEMBbI 13, Mmociie OYHUCTKH KOJI0-
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HO4YHOM (mwm-xpomartorpaduein moayuand (2R,4R)-N2-(5-(1-(((S)-tpeT-OyTricyab(huHIT)aMUHO )-3-LIMKIO0-
rponi- | -(mupuaun-2 -um)npormt)-2 -G rop penrn)-N 1 -(S-xmoprmpuans-2 -ui ) -4 -ME TOKCUITUPP 0T AUH- 1,2 - -
kapGokcamua (37¢) (0,11 r, 84%) B Buae 6enoro tBepaoro semectsa; 'H AMP (300 MI', IMCO-d) 8 9,50 (c,
1H), 9,15 (c, 1H), 8,53 (ax, J=4.9, 1,8, I'u, 1H), 8,29 (a, J=2,6 T'u, 1H), 7,96 (aa, J=7.6, 2,3 Tu, 1H), 7.89 (x,
J=9,0 T'y, 1H), 7,81 (an, J=9.0, 2,6 I'u, 1H), 7,73 (ta, J=78, 1,8 Ty, 1H), 7,26 (m, 1H), 7,22-7,07 (M, 2H), 7,10-
6,99 (m, 1H), 6,14 (c, 1H), 4,58 (an, J=9,1, 3,9 T'y, 1H), 4,03 (a, J=4,3 T'y, 1H), 3,72 (M, 2H), 3,21 (c, 3H), 2,63-
2,52 (m, 2H), 2,45-2,27 (m, 1H), 2,08 (M, 1H), 1,09 (c, 9H), 0,90-0,78 (M, 2H), 0,64-0,46 (M, 1H), 0,36-0,23 (M,
2H), -0,19 (M, 2H); MC (UP+) 671,5 (M+1), 693,5 (M+Na), MC (UP-) 669,5 (M-1), 705,5 (M+Cl).

Cragusn 4. Tlomyuenue (2R,4R)-N2-(5-((+)-1-amuH0-3-uuKI0mpo mui- 1 -(mMpuayuH-2- 1) mponu )-2 -
(ropdenmn)-N1-(5-xmoprnup uauH-2 -1i)-4 -Me TOKCUIUPpoTuauH- 1, 2- tukapookcamuaa (37d).

B  pesymbrare peakumm  (2R,4R)-N2-(5-(1-(((S)-tpeT-OyTHACY b MHMIT)aMHHO)-3 -LHKIONPOrMII-1 -
(rupuauH-2-un)npormn)-2 -G ropdermn)-N 1 -(5-xmopnupuans-2 -mn)-4-Me TOKC MITHPPOTU aMH- |, 2 - nukapOokca-
muzaa (37¢) (0,1 r, 0,15 mmonb) B 3Tanone (5 M) ¢ npumeHeHueM koHueHTpuposanHou HCI (0,12 mi), kak orm-
caHO Ha ctaguu 6 cXeMmbl 4, Mociae OYMCTKH KOJOHOYHOM (mam-xpomarorpadueit nonyuanu (2R 4R)-N2-(5-
((H)-1-amuno-3-mktonpornui- 1 -(mupuaun-2-wi)nporman)-2 -propdernn)-N 1 -(5 -xaoppuaun-2 -un)-4 -Me TOK-
curmpponnans-1,2- mukap6okcamua (37d) (50 mr, Bbixoa 60%) B Buae Gemoro TBepaoro semectsa; 'H SIMP
(300 MI'u, AMCO-d¢) 6 9,40 (a, J=1,4 'y, 1H), 9,13 (¢, 1H), 8,47 (ana, J=4.9, 1,8, 0,9 T'u, 1H), 8,30 (ax, J=2,6,
0,8 I', 1H), 7,90 (ax, J=8,2, 1,5 I'y, 2H), 7,81 (ax, J=9,0, 2,6 'y, 1H), 7,69 (ta, J=7,7, 1,9 I'y, 1H), 7,53 (ar,
J=8.1, 1,1 T'y, 1H), 7,23-7,03 (M, 3H), 4,56 (aa, J=9,2, 3,9 I'y, 1H), 4,11-3,96 (M, 1H), 3,81-3,64 (M, 2H), 3,21
(c, 3H), 2,43-2.20 (m, 4H), 2,09 (m, 1H), 1,02 (v, 2H), 0,71-0,54 (m, 1H), 0,40-0,30 (v, 2H), -0,08 (m, 2H); '°F
SAMP (282 MI'uy, AMCO-dg) 6 -128,01; MC (MP+) 567,5 (M+1), (UP-) 603,5 (M+Cl); ontiieckoe BpaiueHue
[o]p=(+) 70,7 [0,065, MeOH].

Cxema 38
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[Moayuenue (2R)-N2-(5-((+)-1-amuno-3-uukinonponui-1 -(rupuaus-2 -un)npomui)-2-propdenmt)-N1-(5-
XJIOPITUPUAMH-2 -1 )-4-3THI1-4 -ruapoKcUnuppoauaus-1,2- tukapbokcamuaa (38d).

Cragusa 1. TMomayuenue (2R)-1-(TpeT-6yTOKCcHKapOOHMT)-4-3THI-4-TUAPOKCHITHP POTHIHH-2 -KapOOHOBOM
kucioTel (38a).

B pesyasrare peakuuu (R)-1-(tpet-0yTokcukap60Hm)-4-0KCOMMPPOIUAUH-2 -KapOOHOBOM KMCIOTHI (29a)
(0,502 r, 2,19 mmonp) B TT® (20 M) ¢ 1,0M pacTBopom stunmarduitdpomuia (6,02 mi, 6,02 MMOJIB) C MCIIONB-
30BAHHUEM YCJIOBMM PEAKLMM M BBIACJICHMUS MPOIYKTA, OMMCAHHBIX HA cTaauu 2 cxemsl 29, momyyamu (2R)-1-
(Tper-0yTokcHKapO60HMT)-4-3THIT-4-THAPOKCHUITUP POTUAMH-2-Kap 60 HOBYIO kucaoTy (38a) (330 mr, 1,273 mmous,
BbIxox 58,1%) B BUIEC MACIAHHUCTOrO BEIIECTBA, KOTOPOE MCIIOIB30BAIM B TAKOM BHJAC Ha CICAYIOIICH CTaaUH;
MC (1UP+) 2824 (M+Na), 541,6 (2M+Na), (UP-) 258,3 (M-1), 517,6 2M-1).

Cragus 2. [Tlomyuenme (2R)-tper-Oytmn-2-(5-((+)-3-wuxmonporm-1-((S)-1,1-gumerratuicynsun-
amMua0)- 1 -(mupuauH-2-win)npormin )-2 -Gprophermnkapbamont)-4 -3 Tii-4-ruapo KCUIMMPPOTMIKH- | -kapOokcHnaTa
(38b).

B pesynerate peaxumu (2R)-1-(tpet-OyTOKCHKAapOOHMIT)-4-3THIT-4-TUAPOKC UITHP POTHAMH-2 -KapOOHOBOM
kucyotel (38a) (300 mr, 1,157 mmons), (S)-N-((+)-1-(3-amuno-4-drop perwmn)-3 -umxnonporowi- 1 -(rmpuaun-2-
wi)npori)-2-merunnponas-2-cynspunamuaa (31e) (451 mr, 1,157 mmons) B Tetparuapodypane (25 mi) ¢
MPUMEHCHUEM JITHI-2-3TOKCHxUHOIMH- 1 (2H)-kapbokcunara (402 mr, 1,627 MMOB) ¢ MCIOIB30BAHUEM YCIIO-
BUH PCaKLMK M BBIACICHUS MPOAYKTA, OMMCAHHBIX Ha craauu 10 cxembl 1, mocie OYHUCTKH KOJIOHOYHOM (idiw-
xpomatorpadueit nomyyanu (2R)-tper-6yTrin-2-(5-((+)-3-umxnonpormi-1-((S)-1,1 - mume T Trncy nspuHamu-
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10)-1-(nupuaun-2-un)nponun)-2-bropdenunkapoamont)-4-3Tui-4-ruipoKCUTHPPOTUAUH- | -kapOokcHIaT
(38b) (97 mr, 0,154 Mmoub, BEIXOA 13,29%) B Bune Genoro Teepnoro Bemectsa, 'H SIMP (300 MI', IMCO-dg)
8 9,68 (2¢, 1H, poramepsr), 8,69-8,46 (M, 1H), 8,11 (2an, 1H, poramepsr), 7,74 (m, 1H), 7,41-6,95 (m, 3H), 6,14
(m, J=6,5 Ty, 1H), 5,08 (2¢, 1H, poramepsr), 4,41-4,21 (m, 1H), 3,30-3,17 (m, 1H), 2,67-2,54 (m, 4H), 2,32-2,11
(m, 1H), 1,98-1,80 (m, 1H), 1,52 (M, 2H), 1,31 (2¢, 9H, poramepsi), 1,10 (c, 9H), 0,88 (1, J=7,4 I'y, 3H), 0,57 (M,
3H), 0,38-0,26 (M, 2H), 0,05 - -0,28 (m, 2H); '°F SIMP (282 MT'u;, IMCO-dg) & -128,40, -129,65 potamepsr; MC
(UP+) 631,7 (M+1), 653,7 (M+Na), (UP-) 629,7 (M-1), 665,7 (M+Cl), ontiueckoe Bpauenue [a]p-(+) 100,0
[0,07, MeOH].

Cranus 3. IMonyuenue (2R)-N-(5-(1-amunHo-3-tuxnonpornumi-1 -(mupunud-2-un)npomnun)-2-gropd exn)-4-
3THN-4-THAPOKCUITUPPOTHANH-2-Kap6okcamuaa (38c).

B pesynbrare peakuuu (2R)-tper-6yTra-2-(5-((+)-3-uuknonponui-1-((S)-1, 1 -aumetnnatuicy s puHamu-
10)-1-(nmupuanH-2-un)nponun)-2-propdeHunkapoamMmon)-4-3THiI-4-rUAPOKCHIIMPPOIHANH- | -kapOoKcHaTa
(38b) (87 mr, 0,138 mmonb) ¢ MertaHogne (20 mu) ¢ npumeHeHreM 3H. MetaHosnsHoro pactsopa HCI (0,919 mu,
2,76 MMOJIB) C MCNIOJIb30BAHUEM YCJIOBUH PEaKLMH U BBIAEJIEHHS MPOMYKTA, OMHCAHHBIX HA CTaIUU 6 CXeMHI 4,
nosnyyanu (2R)-N-(5-(1-amuno-3 -uuxnonponun-1-(nmupuaus-2-un)nponun)-2-¢propdenun)-4-3tin-4-ruapokcu-
nupposmauH-2-kapookcamun (38c) (69 mr, 0,138 mMmonsb, Boixon 100%) B BHAe rUAPOXIOPHAHON COJH, KOTO-
PYIO HCMOJNIL30BAIM B TAaKOM BHIAE Ha Clenyloulei craguu 0e3 monojHutenbHo ounctku, MC (MP+) 4494
(M+Na), (UP-) 461,2 (M+CI).

Cranus 4. Iosyuenue (2R)-N2-(5-((+)-1-amuHo-3-umknonponui- 1 -(mupuarH-2- 1) IpoItI)-2-
dbropdennn)-N1-(5-xnoprnupuaun-2-ui)-4-3Tun-4-ruApOKCUNUPPOTHIUH- 1 ,2-nukapookcamuna (38d).

B pesynbrare peakuuu (2R)-N-(5-(1-amuHo-3 -umknonponui-1 -(mupuaus-2-un)npomnun)-2-dpropdernn)-4-
3THN-4-THAPOKCUITHPPOTHAHH-2-kap6okcamuaa (38¢) (65 mr, 0,130 mmons) B Terparuapodypane (25 M) ¢ de-
HUJI-5-XJI0pnupuauH-2-unkapbamarom (29,1 mr, 0,117 MMonb) ¢ MpUMeHeHHeM ruapokapOoHaTa HaTpHs B Ka-
YECTBE OCHOBAHMS, B COOTBETCTBHH CO CIOCOOOM, OMHCAHHBIM Ha CTaAMHM 3 cXeMbl 13, Mocje OUYMCTKH KOJIO-
HOYHO#H Xpomarorpadueii (cunukarens, 12 r, amoupys 0-100% CMA 80 B xnopodopme) nosyyanu (2R)-N2-(5-
((+)-1-amuHo-3-umknonponui- 1 -(nupuanH-2-wn)nponun)-2-dropdennn)-N1-(5-xnopnupuaus-2-mn)-4-311n-4-
ruapokcunupponuaut-1,2-aukapookcamun (38d) (28 mr, 0,048 mmous, Beixon 37,0%) B Bume 6enoro TBEpAOro
semectsa; 'H AMP (300 MI'u, JIMCO-ds) & 9,68 (c, 1H), 9,13 (c, 1H), 8,47 (mn, J=4,7, 1,9 'y, 1H), 8,29 (x,
J=2,6 T'y, 1H), 8,08 (axn, J=7.8, 2,3 T'y, 1H), 7,89 (n, J=9,1 'y, 1H), 7,80 (ax, J=9,0, 2,6 'y, 1H), 7,70 (m, 1H),
7,53 (m, 1H), 7,25-7,03 (m, 3H), 5,77 (c, 1H), 5,11 (c, 1H), 4,63-4,45 (m, 1H), 3,64 (n, J=10,3 I'uy, 1H), 3,48 (z,
J=10,4 I'y, 1H), 2,42-2,15 (m, 4H), 2,01-1,89 (m, 1H), 1,56 (x, J=7,4 T'u, 2H), 1,12-0,97 (m, 2H), 0,92 (1, J=7,3
'y, 3H), 0,71-0,52 (M, 1H), 0,40-0,26 (m, 2H), -0,02 - -0,14 (m, 2H); °F SIMP (282 MI'u, IMCO-dg) & -129,61;
MC (UP+) 581,4 (M+1), 604,5, 606,4 (M+Na), (UP-) 579,4, 581,5 (M-1), 615,5, 616,5 (M+Cl); ontuueckoe
Bpautenue [o]p=(+) 67,37 [0,19, MeOH]
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IMomyuenue (2R,4S)-N2-(5-((+)-1-amuH0-3-mukaonponui- 1 -(mupuauH-4 -w)nponun)-2-propdenun)-N1 -
(5-xn0opnupuauH-2-un)-4-ruapokcu-4 -hpeHUIIUPpoMANH- 1, 2-qukapdokcamuaa (39h).

Cranus 1. TToayuenue (E)-3-nuxnonponui- 1 -(mupuauH-4-un)mpon-2-¢H-1-oHa (39b).

B pesymbrate peakuuu 1-(mupuaun-4-um)aranona (39a) (1,516 mu, 13,27 mmousp) B MeTaHose (100 mi) ¢
UKo MpomaHkapookcampaeruaoM (1,5 v, 19,90 MMOIb) M BOAHBIM PACTBOPOM ruapokcunaa kamus (1 H., 2,65
M, 2,65 MMOJTB) C UCTIOJIB30BAHHEM PEAKIHH U Coco0a BBIACICHHA MPOJYKTA, OMUCAHHBIX HA cxeme 31, cra-
qud 1, noayyami (E)-3-uukiaonponun-1 -(mupuaus-4 -ummnpomn-2-¢H-1-01 (39b) (479 mr, 20,85%); 'H SIMP (300
MI'u, IMCO-de) 5 8,89-8,59 (M, 2H), 7.91-7.71 (M, 2H), 7,19 (a, J=15,1 T'u, 1H), 6,58 (ax, J=15,1, 10,4 ',
1H), 1,88-1,71 (m, 1H), 1,10-0,96 (M, 2H), 0,87-0,72 (M, 2H).

Cragus 2. Tlonyyenue 3-HUKJIONPONHUII-1 -(MUpHIuH-2 -1w)nponaH-1-oxHa (39c¢).

B pesymprare peakuuu (E)-3-muxnonponui-1-(mupuauH-4-un)mpon-2-¢H-1-oa (39b) (18,35 r, 106
MMOJIb) B aueTonutpmiie (180 mm) ¢ tpudytuncranHanoM (60,0 M, 216 MMOJB) C HCIOJB30BAHHEM CIIOCO0A,
OTIMCAHHOTO HA CTaaHU 2 CXEMBI 31, MOCIe OYUCTKU KOJOHOYHOH (uam-xpomarorpaduer (CHIHKAreb, 3IH0H-
py4 0-30% 3THnaneTaToM B reKCaHe) MOTyYand 3-IUKI0 mponui- 1 -(mupuaud-4 -ummponau-1-ou (39¢) (3,028 r,
15%) B BHae MacsHucTOro Bemectsa, 'H SIMP (300 MI'n, IMCO-dq) 8 3,14 (t, J=7.2 'y, 2H), 1,52 (x, J=7,1
I'u, 2H), 0,75 (mang, J=12.0, 8,1, 7,0, 2,8 T'y, 1H), 0,47-0,28 (M, 2H), 0,14-0,02 (M, 2H).

Cramus 3. Tlomyuenue  (-)-N-(3-uukaonpomnui- 1-(mupuauH-4 -1 IpONMUIHACH)-2 -MCTHIITPONAH-2-
cymspuramuga (39d).

Cocmunenue (39d) momyyamu u3 3-uMKIONponun-1-(mupuaun-4-um)nponas-1-ona (39¢) (1,8 r, 10,27
MMOJb) U (R)-2-metunmponan-2-cymmpunamuaa (1,566 r, 12,84 MMo7b), HCMOMB3YS CHOCOO, OMHCAHHBIA Ha
craguu 3 cxemsl 31, ¢ noayueHueM (-)-N-(3-UUKI0OMPONUI-1-(MUpUIHH-4-UT) IPONUIUACH)-2-METUIPONAH-2-
cymspunamuga (39d) (1,838 r, 6,57 mmomb, BeIxoa 63,9%) B BHAC KEITOr0 CHPOMOOOPA3HOTO BEILCCTBA, 'H
AMP (300 MI'u, IMCO-de) 6 8,76-8,69 (M, 2H), 7,80-7,73 (M, 2H), 3,49-3.15 (M, 2H), 1,45 (x, J=7.4 T'u, 2H),
1,24 (¢, 9H), 0,84-0,65 (M, 1H), 0,43-0,30 (M, 2H), 0,10 - -0,03 (M, 2H); MC (UP+) 301,3, (M+Na); (UP-) 277.3
(M-1); onraueckoe Bpawenue [a]p=(-) 27,61 [0,355, MeOH].

Cragus 4. INoxyuenue (R)-N-((-)-1-(3-amuH0-4-hTOpheHIT)-3 -HUKTOMPOTHI- | -(MHPHIHH-4 -HJT) PO TTII)-
2-MeTumponaH-2-cy ibpuHamuna (39e).

Cocmunenue (39¢) moryuamu u3 (-)-N-(3-uukaonpomnui- 1 -(MUpUAHH-4 -HIT)IPONU U ACH) -2 -MC TUITPONAH-
2-cymspuramuaa (39d) (1,7 r, 6,11 MM0JB), HCHIOIB3YS CIIOCOO, OMUCAHHBIN HAa cTaguu 4 cxemsl 31, ¢ moayuye-
HUEM (R)-N-((-)-1-(3-amuH0-4-pTopPeHUI)-3 -LUKIO PO M- | -(MUPUIUH-4-HJT) PO )-2 -METHIIIPOTIAH-2 -
cym¢puramuaa (39¢) (1,443 r, 3,7 mmoms, Berxoa 60,7%) B Buae OCIOro TBEPAOTO BCILCCTBA; 'H SIMP (300
MTI'u, AIMCO-d¢) & 8,77-8,68 (M, 2H), 7,62-7,53 (M, 2H), 7,15 (aa, J=11,3, 8,5 I'u, 1H), 7,00-6,94 (M, 1H), 6,77-
6,70 (M, 1H), 5,50 (c, 1H), 5,35 (c, 2H), 2,90-2.60 (M, 2H), 1,47-1,27 (M, 1H), 1,38 (¢, 9H), 1,25-1,05 (M, 1H),
0,97-0,80 (M, 1H), 0,65-0,55 (m, 2H), 0,32-0,10 (v, 2H); "°F SIMP (282 MI'y, JMCO-dy) -137,30; MC (UP+):
390,4 (M+1); XHpaTbHYIO YHCTOTY IPOBEPSIH C MOMOILIBIO XUpaidbHOH BIYKX, HCHOMB3y st XMPAIbHYIO KOJIOHKY
AD-H, 1 ma/muH, pactBopurens: 90% rekcana, 10% EtOH, 0,1% TEA, Y®=260 um, 25°C (3.1. >99,99); onTu-
yeckoe BpameHue [o]p=(-) 78,49 [0,265, MeOH].

Cramus 5. Tlomyuenue (2R,4S)-tper-OyTua-2-(5-((-)-3-uuxaonponui-1-((R)-1, l-auMe THISTHICY 1b-
¢uraAMHUI0)- 1 -(mupuauH-4 -ua)nponun)-2 -propdhe HunKapOaMon)-4 -ru ipokcH-4 -Pe HUTMHUPPOTUTUH- 1 -KapOOK-
cunata (39f).

Coeaunenue 39f momyuamu u3 (2R,4S)-1-(Tper-0yTOKCHKAPOOHUT)-4-THAPOKCH-4-(DEeHHIMUPPOTUAUH-2 -
KapOOHOBOM KHCIOTH (29b) (225 wmr, 0,732 mMmoms), (R)-N-((-)-1-(3-amuHO-4-(pTopdheHu)-3 -HKIonponuni-1-
(MUpHAUH-4-HT) TPOIHIT)-2-ME THIIMPONAH-2 -Cy Tb(pHHAMH 1A (3%¢) U 3TUJ-2-3TOKCUXHHOHH-1(2H)-
kapOokcumara (181 mr, 0,732 MMOB) C HCHOIB30BAHHCM YCIOBUH PEAKLUH M BBIICJICHUSA MPOIYKTA, OMUCAH-
HeIx Ha craguu 10 cxemsr 1, ¢ momyueHuem (2R,4S)-tper-OyTun-2-(5-((-)-3-muxmonponun-1-((R)-1,1-
JUMETHIITUICY Tb(PUHAMU IO )- | -(MUpu AHH-4-11)mponi) -2 -(hrop he HuaKapOamMo ) -4 -ru ApoKCH-4 -(he HUITITHP-
pomiaun-1-kapookcunara (39f) (235 wmr, 0,346 mmous, Bexoa 47,3%) B BHIOC O€10r0 TBEPAOTO BEILCCTBA; 'H
AMP (300 MI'u, IMCO-dg) 8 9,78 (1, J=93,3 I'u, 1H), 8,59-8,47 (M, 2H), 8,32 (c, 1H), 8,29-8,06 (M, 1H), 7.51
(ar, J=6,6, 1,4 T'u, 2H), 7,43-7,07 (M, 6H), 5,99 (2¢, 1H, poramepsr), 5,51 (M, 1H), 4,44 (M, 1H), 3,68 (M, 2H),
2,78-2,51 (M, 2H), 2,35-2,15 (M, 1H), 1,33 (2¢, 9H, poramepsr), 1,15 (¢, 10H), 0,92 (M, 2H), 0,73-0,57 (M, 1H),
0,42-0,30 (M, 2H), 0,00 - -0,13 (v, 2H); '°F SIMP (282 MTI'u, JMCO-de) 3 -128.66, -130,04 (potamepsr); MC
(HAP+) 679,5 (M+1), 701,5 M+Na), (UP-) 677,5 (M-1), 713,5 (M+Cl); ontuueckoe BpameHue [o]p=(-) 55,55
[0,18, MeOH].

Cramus 6. Tlomyuenue (2R,4S)-N-(5-(1-amuno-3-umxaonponui-1-(mupuaua-4-ua)npomnu)-2-gropde-
HH.IT)-4-TUIPOKCH-4 - (e HUITHPPOTHIHH-2 -KapOokcamuaa (39g).

B pesymsrare peakmuu (2R, 4S)-tper-0yTun-2-(5-((-)-3-muxmonponui-1-((R)-1,1-numeTumstuncy ib(huH-
amMun0)- 1 -(mupuauH-4-ur)nponun)-2 -gproppeHunkapoamMon)-4 -ru IpokcH-4 -GS HUIMHPPOMIHH- 1 -kKapOOKCH-
nara (39f) (200 mr, 0,295 mmomb) B MeTanosie (10 Mu1) ¢ XJIOPUCTOBOAOPOAHOM KuCmoTo# (1,964 mu, 5,89
MMOJIb) MOCJIC BBIICICHUSA M OUUCTKH MPOAYKTA, KAK OMHCAHO HA cTaguu 6 cxeMbl 4, moryyand (2R,4S5)-N-(5-(1-
AMHUHO-3 -LMKJIONPONUI- 1 -(mupuauH-4-um) mponun)-2 -propdennn)-4 -ruxpokcu-4 - e HUIMHPPO THIHH- 2 -Kap-
6oxcamua (39g) (169 mr, 0,289 mmoub, BEIX0A 98%) B BUAC THAPOXJIOPHIHOM COTH, KOTOPYIO HCIIOJIB30BAH B
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TakoM Buze Ha cienyroweii craguu; MC (MP-) 509,4 (M+Cl).

Cranua 7. (2R,4S)-N2-(5-((+)-1-amuno-3-uukinonponui- 1 -(mupuaun-4-un)nponun)-2-bropdenmn)-N1-
(5-xnopnupuauH-2-mn)-4-ruapoxcu-4-peHnnnupponuanH- 1, 2-nukapbokcamun (35h).

B pesynbrare peakumu (2R,4S)-N-(5-(1-amuno-3-uuxinonponui-1-(nupuaun-4-un)npomnun)-2-¢propde-
HUIT)-4-ruapokcu-4-pennnnuppoauaus-2-kapookcamuna (39g) (160 mr, 0,274 mMonb) B TeTparuapodypane (25
mi1) ¢ heHun-5-xopnupuaun-2-unkapdamarom (13b) (61,3 mr, 0,247 MMoIIb) C IPUMEHEHHEM TUAPOKapOOHATa
HaTpUsl B KQUeCTBE OCHOBAHMS, B COOTBETCTBHHU CO CIIOCOOOM, OMMCAHHBIM Ha cTaguu 3 cxeMmbl 13, mocie o4u-
CTKM  KOJIOHO4YHOH  (udw-xpomarorpadueii  momyuamu  (2R,4S)-N2-(5-((+)-1-amuHO-3-uukionponun-1-
(mupuauH-4-un)nponun)-2-propdennn)-N1-(5-xmopnupuanH-2-un)-4-ruapokcu-4-dpeHunnupponuans-1,2-nu-
kapbokcamun (98 mr, 0,156 mmosb, BbIxox 56,9%) B Bume Oeloro TBEpAOro BELIECTBA, 'H sIMP (300 MT'w,
JIMCO-dg) 6 9,74 (c, 1H), 9,25 (c, 1H), 8,47-8,41 (m, 2H), 8,30 (n, J=2,4 I'y, 1H), 8,12 (n, J=7,6 'y, 1H), 7,91
(m, J=9,0 I'u, 1H), 7,81 (an, J=8,9, 2,6 I'u, 1H), 7,54 (mr, J=6,5, 1,3 'y, 2H), 7,41-7,33 (M, 4H), 7,33-7,25 (M,
1H), 7,15 (nn, J=7,3, 1,7 I'y, 2H), 5,95 (c, 1H), 4,80-4,65 (m, 1H), 4,00 (a, J=10,5 I'u, 1H), 3,90 (x, J=10,4 I'y,
1H), 2,68 (an, J=13,1, 9,6 I'u, 1H), 2,31 (m, 3H), 2,21 (1, J=8,1 I'y, 2H), 1,12-0,96 (M, 2H), 0,70-0,53 (M, 1H),
0,45-0,26 (m, 2H), -0,01 - -0,14 (m, 2H); "°F SIMP (282 MI'n, JIMCO-dg) & -129,43; MC (MIP+) 629,4 (M+1),
651,4, 653,4 (M+Na), (UP-) 627,4, 629,4 (M-1), ontudeckoe BpatueHue [a]p=(+) 7,209 [0,265, MeOH], ananus,
paccuutannbiii wist C34H;3,CIFNgO;.0,5H,0; C, 63,99; H, 5,53; N, 13,17, naiineno: C, 64,02; H, 5,63; N, 12,86.

Cxema 40
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[Monyuenue (2R,4S)-N2-(5-((+)-1-amuno-3-uuknonponui- 1 -(nupuaun-4-un)nponun)-2-dpropdenmn)-N1-
(4-xnopdenun )-4-ruapokcu-4-peHunnupponuaus-1,2-nukapookcamuna (40a).

B pesynerare peakuun (2R,4S)-N-(5-(1-amuno-3-uguxnonponusi-1-(nupuans-4-un)npomnun)-2-¢rop-
(benun)-4-runpokcu-4-penunnupponunuH-2-kapdbokcamuna (39g) (250 mr, 0,428 mMmonb) B auxjiopmerade (20
M) ¢ 4-xnopdennnuzounanarom (1n) (0,049 mn, 0,385 mmone) u rugpokapOoHaTtoM Hatpus (719 mr, 8,56
MMOJIb) B COOTBETCTBHH CO CIIOCOOOM, OMUCAHHBIM Ha CTaiuU 9 cXeMbl 1, MOCie OYMCTKH KOJIOHOYHOI ¢uiaL-
xpomarorpacdueit (cunukarens, 12 r, amoupys CMA 80 B xmopodopme) nomyuanu (2R,4S)-N2-(5-((+)-1-
aMMHO-3-LHKII0Nponui- 1 -(nupuauH-4-uin)nponuin)-2-bropdern)-N1-(4-xnopdennn)-4-runpokcu-4-beHun-
nupponuauH-1,2-nukapdokcamun (40a) (134 mr, 0,213 mMmonb, Beixoa 49,8%) B Buzae rps3HOBaTO-0€JI0r0 TBEp-
noro Bemectsa, 'H SIMP (300 MI'n, JIMCO-dg) & 9,69 (¢, 1H), 8,53 (c, 1H), 8,49-837 (m, 2H), 8,16 (1, J=7.8
I'y, 1H), 7,61-7,53 (m, 4H), 7,43-7,34 (M, 4H), 7,33-7,25 (m, 3H), 7,17 (c, 1H), 7,14 (n, J=1,3 I'y, 1H), 5,97 (c,
1H), 4,68 (an, J=9,7, 2,7 T'u, 1H), 3,93 (n, J=10,1 I'u, 1H), 3,83 (x, J=10,0 'y, 1H), 2,72 (an, J=13,1, 9,8 I'yy,
1H), 2,39-2,10 (m, 5H), 1,12-0,97 (m, 2H), 0,73-0,56 (M, 1H), 0,43-0,28 (M, 2H), -0,00 - -0,10 (m, 2H); "°F sIMP
(282 MI'ny, OIMCO-dg) 6 -129,82; MC (HP-), 626,5, 6285 (M-1), aHanu3, pacCUMTAHHBIA HJIs
C35H35CIFNsO;.0,5H,0: C, 65,98; H, 5,70; N, 10,99; naiineno: C, 65,94; H, 5,86; N, 10,69, ontuueckoe Bpalie-
Hue [a]p=(+) 65,14 [0,175, MeOH].

Cxema 41
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[Tonmyyenne  (2R,4S)-N1-(5-xnopnupunun-2-un)-N2-(5-((+)-3-uuxonpomnu- 1 -(MeTunaMuHo )- 1 -(nupu-
IuH-4-un)nponun)-2-dropdenun)-4-runpoxkcu-4-beHNInupponuanH- 1,2-nukapbokcamuna (41a).
K pactBopy (2R,4S)-N2-(5-((+)-1-amuno-3-uuknonponui- 1 -(nupuaun-4-un)nponut)-2-dropdenmn)-N1-

|%\ “°N
\
H
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(5-xnopnupuauH-2-un)-4-ruapoxcu-4-peHunnupponuaus- 1, 2-quxapdokcamuga (3%h) (100 mr, 0,159 mmons) B
MmetaHoae (10 M) pobasasnu ykcycHyro kucaoTy (1 xamns), mapadpopmansaerun (23,86 mr, 0,795 mmons), 60p-
ruapua Hatpus (30,1 mr, 0,795 MMoB) U mepemMelIuBaIu Mpu KOMHATHOH Temmeparype B TeueHue 8 4. K peak-
LHHOHHOH CMECH J00aBIISIH AOMOJHUTEIBHOE KOTHUYECTBO napadopmansaeruaa (23,86 mr, 0,795 mmons) u 60p-
ruapuaa Hatpus (30,1 mr, 0,795 MMOJb) U NMEepeMeIIMBaIy MPH KOMHATHOH TEMIIEpAType B TEUCHHUE HOYH. Pe-
aKIMOHHYI0 CMECh KOHLCHTPHPOBATH B BAKYyME€ H OYMIIATH IOJYYCHHBIH OCTATOK KOJOHOYHOH (mami-
xpomarorpadueii (cunukarens, 12 r, amroupys cmecsro CMA 80 B xopodopme) ¢ moryuenuem ((2R,4S)-N1-(5-
XJI0pnHpUAnH-2-11)-N2-(5-((+)-3-uukionponui- 1 -(MeTunaMuHo)- 1 -(mupuauH-4 -un) nponui)-2 -propdeHun)-4-
ruapokcu-4-peHunmuppoauaun-1,2-mukapobokcamuaa (41a) (74 mr, 0,115 mmons, Beixon 72,4%), cBoOOIHOTrO
OCHOBaHM#, B BHAC 6enoro Teepaoro Bemectsa; 'H SIMP (300 MI'u, IMCO-ds) & 9.73 (c. 1H). 9.25 (c, 1H),
8,50-8,41 (M, 2H), 8,34-8,27 (M, 1H), 8,10 (a, J=7,1 Tu, 1H), 7.91 (anx, J=9,1, 0,8 'y, 1H), 7,82 (aa, J=9,0, 2,7
T'u, 1H), 7,59-7,48 (M, 2H), 7,43-7.34 (M, 3H), 7.35-7.26 (M, 2H), 7,16 (an, J=10,5, 8,8 I'u, 1H), 7,11-7,00 (M,
1H), 5,94 (c, 1H), 4,71 (a, J=7.5 Ty, 1H), 4,10-3,85 (M, 2H), 2,75-2,63 (M, 1H), 2,25 (M, 3H), 1,94 (c, 4H, N-Me
u NH), 1,05-0,74 (m, 2H), 0.70-0,56 (m, 1H), 0,40-0,24 (M, 2H), -0,06 - -0,18 (m, 2H); "°F SAMP (282 MI'w,
AMCO-dg) 6 -129.21; MC (HUP+) 643,3 (M+1), 665,3, 667,3 (M+Na), (UP-) 641,4, 643,3 (M-1). Cro6oaHoe
ocHoBaHue coeauneHus 41a (100 mr, 0,159 mmons) nmpespamanu B8 HCI cons B MeTanone (10 M) ¢ moMOIIbIO
koHueHTpupoBaHHoH HCl (0,101 ma, 0,303 MMOIB) C MOSYyUYECHHEM MOCIE CYLIKH 3aMopakuBanueM (2R,4S)-N1-
(5-xmopnupuaun-2-un)-N2-(5-((+)-3-uurnonponui- 1 -(Me THAaMHHO)- 1 -(mupuauH-4-un) mpornun)-2-propde-
HHI)-4-TUApoKCcH-4-peHUImUppoauauH-1,2-tukapbokcamuaa (41a) (64 mr, 0,089 mmonb, Beixoa 88%) B BHzE
6enoro nopouika;, 'H AMP (300 MI'u, IMCO-ds) 8 10,31 (c, 2H), 9,96 (c, 1H), 9,29 (c, 1H), 8,80 (1, J=5,3 I'1y,
2H), 8,31 (a, J=2,5 Ty, 1H), 8,17 (a, J=6,7 'y, 1H), 7,95-7,77 (M, 2H), 7,66 (1, J=5,3 T'y, 2H), 7,53 (a, J=7,6 'L,
2H), 7,49-7,17 (m, 5H), 4,87-4,58 (M, 1H), 4,11-3,84 (M, 2H), 2,78-2,54 (M, 3H), 2,47-2,13 (M, 6H), 1,19-0,98
(M, 1H), 0.96-0,77 (m, 1H), 0,76-0.61 (m, 1H), 0.45-0.30 (M, 2H), -0,00 - -0,10 (m, 2H); °F SIMP (282 MTIu,
JAMCO-dg) 6 -124,81; MC (UP+) 665,4, 667.4 (M+Na), (UP-) 641.5, 643,5 (M-1), 677.3, 679,4 (M+Cl); ontu-
4yeckoe BpauieHue [o]p=(+) 6,0 [0,19, MeOH].
Cxema 42
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[Monxyuenue (2R,4R)-N1-(5-xmopnupuaun-2-un)-N2-(5-3 -um(nonpomdn-l -(2-oxconmupuauH-1(2H)-
un)nponui)-2-propdenut)-4-MeTOKCHITUPPOTUAUH-1,2- 1ukapOokcamua (421).

Cranus 1. [Tomyuenue (E)-3tin 3-uukiaonponunakpunarta (42b).

K pactBopy 1-(tpudenunpocpopanunuaeH)neHran-2-ona (42a) (994 r, 2853 MMoib) B JUXJIOpPMETAHE
(3000 mur) mobasmsanu wuxonponaHkap6ansaerua (200 r, 2853 MMoOJIB) M MepeMENIHBAIH MPH KOMHATHOH TeM-
neparype B TeueHue 20 4. PeakunoHHy0 cMech KOHUEHTpUpoBaau A0 1/3 o6bema, pazbasasnu rexcanom (1000
MJI) U KOHLCHTPHPOBAIH B BaAKYyMe A8 yJaJCHUA JUXJIOpMETaHa. PCaKLIHOHHYI CMeCh pa30aBisiiM reKCaHOM
(3000 M), nepemewmnBany B TeueHue 10 mun. [ToryuyeHHoe TBEpAOE BelecTBO, TpUPEeHUT(POCHUHOKCHA, Y aa-
a1 puabTpauueH, npomeiBas rekcaHoM (2x400 mm). @unsTpat KOHUEHTpUpOBau ¢ noayyeHueM (E)-3tun-3-
uukIonponuiakpuiara (42b) (410 r, 2925 mmons, Beixoa 103%) B Buae GeCLBETHOrO MacIIHUCTOTO BEILECTBA,
KOTOpPOE HMCIOJB30BAIH B TAKOM BHJAC Ha CICAYIOIUCH CTaaHH OE3 OUYHUCTKH, '"H IMP (300 MI'u, AMCO-dg) 6
6,38 (ax, J=15,4, 10,2 Ty, 1H), 5,93 (a, J=15,4 T'u, 1H), 4,08 (x, J=7,1 'y, 2H), 1,64 (arr, J=10.2, 8,0, 4,6 'y,
1H), 1,19 (ta, J=7,1, 1,0 'y, 3H), 0,98-0,82 (M, 2H), 0,75-0,62 (M, 2H).
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Cranus 2. TToay4eHue 3THII-3-LHKJIOMPOMUIMPONaHoara (42¢).

K pacreopy (E)-3tui-3-uuknonpomumakpuiara (42b) (290 r, 2069 mmoms) B MeTanose (2000 M), oxmax-
neHHoMmy a0 5°C, noGaemsanu rekcaruapat xmopuaa kodansra (1) (24,61 r, 103 MMo0B), 3aTE€M MO KAILIAM J0-
OaBysiH pacTBOp TeTparuapodopara Hatpus (157 r, 4138 mmois) B IM®PA (500 MiT) ¢ TakOH CKOPOCTBIO, YTO-
OBI BHYTPCHHSA TEMIIEPATypa HEe moaHuManach Beime 10°C. PeakIHOHHYO0 CMECh NEPSMEIITHBATH B TCUCHHUE 1 U
npu 5°C, sbutuBamu B Boay (5000 mu) M mepemeiunBaau B TeyeHHe 15 MuH. [loydyeHHBIH PacTBOP C YEPHBIM
B3BCIICHHBIM BEIIECTBOM OT(MIBTPOBBIBAIH YEpPE3 CIOW LEIUTA, MPOMBIBAIH (DHUIBTPOBAIBHbIH CIOH JUXJIOP-
MeTaHoM (3x800 mu1). BoaHbIi IO OTACHSIM U SKCTPATHPOBAIM AUXJIOPMETAaHOM (2x600 mui). Juxnopmera-
HOBBIC CJIOM OOBCIMHSIH, MPOMBIBATH BOAOH (2x 1500 M), HACHIIIEHHBIM COJICBBIM PACTBOPOM, CYLIHIU HAX
MgSO,, puIsTpOBATM M KOHUCHTPHPOBAIH IMOJ BAKYYMOM C TeMmepartypoit 0anu Hmwxke 40°C, ¢ moayueHUEM
3THI-3-UHKJIONpONUIIponaHoara (42¢) (260 r, erxox 88%) B BuAC OCCLBETHOMN YKUIKOCTH, 'H SIMP (300 MTL,
JIMCO-dg) 5 4,03 (x, J=7,1 Ty, 2H), 2,33 (1, J=7,3 T'y, 2H), 1,41 (x, J=7,2 T'y, 2H), 1,16 (T, J=7.1 'y, 3H), 0,75-
0,59 (m, 1H), 0,40-0,31 (M, 2H), 0,06 - -0,06 (M, 2H).

Cragus 3. Tlonyyenue 3-muxonponun-N-MeTokCH-N-MeTHmponanamuaa (42d).

K pacteopy 3tun-3-muxnonponuamponasoara (42¢) (260 r, 1828 mmons) B TT'® (2000 M), OXJIaKIACHHO-
My 10 -10°C, mo6aBiasamu N,O-1uMeTHITHAPOKCHIAMHHA TUAPOXIOpUN (268 1, 2743 MMOJB), 3aTEM MO KaILIIM
J00aBIIM H3oMponUuMarHuixaopun (2743 mu, 5485 mmonp, 2M B TT'®). Cmecs nepemermuany mpu -10°C B
TEUYCHHE 2 4, TACHJIM HACHILEHHBIM pacTBOpoM NH,CI (4000 M) M OCTaBJIAIH HATPEBATHCS 10 KOMHATHOM TEM-
neparypsl. TT'® cioii ornensnu, a BoaHbIH cioi sxctparupoBamn EtOAc (2x1000 mum). OpraHuueckue Ciou
0OBEIUHATH, POMBIBAIM HACBIIICHHBIM COJIEBBIM PAaCTBOPOM, Cymuad Hag MgSO,, (GuibTpoBantu M KOHILCH-
TPHPOBATH B BaKyyME C MOJYYCHHUEM 3-HUKIOMPOMHI-N-MeTOKCH-N-MeTuanponaHamuga (42d) (240 r, 1527
MMOJIb, BEIX0 83%) B BUAC OPAHIKCBOH JKUAKOCTH, "H SIMP (300 MT'u, AMCO-dy) 8 3.66 (c, 3H), 3,07 (c, 3H),
2,44 (1, J=7,6 T'y, 2H), 1,39 (x, J=7,3 'y, 2H), 0,76-0,62 (M, 1H), 0,42-0,31 (M, 2H), 0,08 - -0, 09 (M, 2H).

Cranus 4. Tlonyuyenue 1-(3-amuno-4-(hropPpeHmn)-3-uuKIonponHIIponaH-1-oHa (42e).

K pactBopy 3-mmknonpomnui-N-merokcu-N-metumponaHamuaa (42d) (240 r, 1527 mmons) B TT'® (2000
MI), OXJI@KAeHHOMY 10 5°C, mo kammaM  J00aBIAIM  CBE)KCNPHIOTOBICHHBIH  pactBop  (3-
(Ouc(TpumeTuicumMIT)aMuHO )-4-propperua)marnuiiopomuaa (1c) (1908 ma, 1527 mmons, 1M B TI'®), mox-
JICPKUBAS BHYTPCHHIOK TEMICPATypy NpU no0aBiacHUU 0k0j0 5°C. PeakUHMOHHYI0 CMECh MEPEMEIIHBATH MPH
5°C B Teuenue 2 4, racunu 3H. pactBopoM HCl (1000 M) u mepememuBanu 2 4. CMeCh MOAINEIAYHBATIH TBEP-
aeiM NaHCO; u akcTparuposamu stunaneratoM (2x500 min). OObeIMHEHHbIC OPTAHWYECKUE CIIOM MPOMBIBAIU
HACBIIICHHBIM COJICBBIM PAcTBOPOM, Cymuan Hax MgSO,, GpuIbTpoBaM M KOHUCHTPUPOBAJIU B BAKYYME C MO-
Jy4YE€HHUEM HEOUHMIIECHHOrO 42¢. HeouHIeHHOE BEMECTBO PACTBOPANH B u3ompomnaHoiae (150 mi) u nepemelnu-
BaJIU B TeYcHHE HOUM. [ToTyueHHOE TBEpIOE BEIECTBO COOUPANU (GHIBTPALUEH, IIPOMBIBAIH H30MPOMAHOJIOM H
CymHiaM ¢ noayueHueM 1-(3-amuHo-4-¢ropdhenun)-3-uukaonponuanponan-1-o1a (42e) (90 r, nepsas maprus
28,46%) B BHIOE OeI0ro TBEpAOTO BemecTBa. OUIBTPAT KOHLCHTPUPOBAIH, BHIICPXKUBAIM MPU KOMHATHOU TEM-
nepaType B TCUCHHE O Y U COOMPATH MOJYUYCHHOE TBEPAOC BEIIECCTBO (PUIbTpauueH ¢ moayycHueM 1-(3-aMuHO-
4-propdennn)-3-uukaonponunnponan-1-ona (42e) (50 r, Bropas maprus 15,81%) B Bune 6esoro TBEpIOro Be-
mectea; 'H SIMP (300 M, IMCO-dg) 8 7,38 (am, J=8,9, 2,2 T'n, 1H), 7,18 (aan, J=8.4, 4,7, 2,2 'y, 1H), 7,09
(am, J=11,1, 8,4 'y, 1H), 5,41 (c, 2H), 2,98 (1, J=7,3 T'y, 2H), 1,48 (x, J=7,2 'y, 2H), 0,82-0,65 (M, 1H), 0,41-
0,33 (M, 2H), 0,10 - -0,02 (v, 2H); MC (MP+) 208.2 (M+1), (MP-) 206,2 (M-1); '°F SIMP (282 MI', IMCO- dg)
5 -128.24.

Cragus 5. Tlonyuenue 1-(3-amuno-4-¢ropdeninn)-3-uukionponumiponas-1-omna (42f).

K pacteopy 1-(3-amuno-4-¢prophenun)-3-muxnonponunponas-1-ona (42¢) (13,63 r, 65,8 mmons) B TTD
(150 mm) u mera”ose (300 M) mpu 0°C mobaemstu Oopruapun Hatpus (5,08 r, 132 MMOIB) ¥ MEPEMEIIUBATH
npu 0°C B TeueHue 1 4. PeakiMOHHYIO CMECh OCTABIIIM HArPEBAThCs 1O KOMHATHOH TEMIIEPaTyphl B TCUCHHUE
HouH. PeakumonHyr0 cMech pasz0asiuau 3tunaueratoM (800 M), HEHTPATU30BATH YKCYCHOM KHUCIOTOH, MpO-
MBIBAJTH BOAOH (2x300 MIT), HACBIIEHHBIM COJICBBIM pacTBopoM (300 mur), cyunum Hag MgSO,, puibTpoBatu U
KOHLICHTPHPOBAIH B BakyyMme. OCTaTOK OUHINATH KOJOHOYHOU (Pidm-xpomMarorpapueit [CHIHKAreIb, JIIOUpPY s
CMechl0 rekcaHos/atunanerara (ot 1:0 mo 4:1)] ¢ moxyuenuem 1-(3-amuHO-4-propdenun)-3-1HKIONPONUI-
nponas-1-oma (42f) (11,47 r, 53,8 mmo.1b, BEIX0A 83%) B BHAC OSI0T0 TBEPAOTO BEILECTRA; '"H SMP (300 MI'1,
IMCO-dg) 5 6,86 (ax, J=11,5, 8,2 'y, 1H), 6,72 (aa, J=9,1, 2,1 T'u, 1H), 6,42 (aox, J=8,3, 4,5, 2,1 I'u, 1H), 5,03
(c,2H), 4,98 (x, J=4,1 Ty, 1H), 4,40-4,30 (M, 1H), 1,71-1,48 (M, 2H), 1,26-1,01 (M, 2H), 0,73-0,54 (M, 1H), 0,45-
0.24 (M, 2H), 0,02 - -0,14 (M, 2H); '°F SIMP (282 MT'u, IMCO) & -138,16; MC (MP+) 210,1 (M+1); (MP-) 208,1
M-1).

Cragua 6. Ilonyuenue (2R,4R)-tper-OyTHa-2-(5-(3-muxaonponun-1-rugpokcunponun)-2-propderu-
KapOaMOuT)-4-MCTOKCHITHPPOTUAMH- 1 -kapOokcuara (42g).

Coeaunenue 42g noxyyamu u3 1-(3-amuno-4-¢ropdenun)-3-mmrionponuanponan-1-ona (42f) (700 mr,
3,35 mmomp), (2R,4R)-1-(TpeT-0y TOKCHKAPOOHMIT)-4-MCTOKCUITHPPOTUANH-2 -KapOOHOBOK KHCIOTHI (36a) (820
Mr, 3,35 MMOJb) M 3THI-2-3TOKCUXHHOIUH-1(2H)-kap6okcunara (827 mr, 3,35 MMOJIB) C HCIIOJIB30BAHHEM YC-
JOBUHM pEaKUUU U BBLACJICHUSA MPOAYKTA, OMUCAHHBIX HA cragud 10 cxempl 1, ¢ moayueHuem (2R 4R)-tper-
Oy THa-2~(5-(3-uMKI0 IponuI- 1 -ruapoxcunponim)-2-propdhe HuakapdamMon)-4 -Me TOKCHITHPPOIHIHH- 1 -kapOOK-
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cunara (42g) (1,273 r, 2,92 mMmoms, BeIxoa 87%) B Buae OCCHBETHOTO CHPOMOOOPA3HOTO BEIICCTBA, '"H aMP
(300 MI'u, AMCO-dg) 6 9,42 (2¢, 1H, poramepwr), 7,87 (ax, J=35,9, 7.7 I'u, 1H, poramepsr), 7,17 (ag, J=10,8,
8.4 T'u, 1H), 7,06 (c, 1H), 5,19 (a, J=4.4 T'u, 1H), 4,49 (x, J=5,9 T'u, 1H), 4,29 (m, 1H), 3,99 (m, 1H), 3,59 (an,
J=11,0, 5,5 T'u, 1H), 3,34-3,30 (M, 1H), 3,22 (2c,, 3H, poramepsr), 2,45-2,25 (m, 1H), 2,19-1,89 (M, 1H), 1,77-
1,51 (m, 2H), 1,36 (2¢, 9H, poramepsr), 1,26-1,05 (M, 2H), 0,74-0,53 (M, 1H), 0,46-0,22 (M, 2H), -0,011- -0,098
(M, 2H); '°F SIMP (282 MT'u, IMCO-ds) 3 -128.81, -130,11 poTamepsL.

Cragus 7. Tloayuenue (2R,4R)-tper-OyTmi-2-(5-(1-6poM-3-uuxionponuimpormnii)-2-propdheHunkapoa-
MOMJ)-4-METOKCUITHPPOTUAMH- | -kapOokcumara (42h).

K pacrBopy tpudpenundpocpuna (451 mr, 1,718 mmons) B muxmopmerane (15 mum) mpu 0°C goGasmsaau
6pom (70,8 Mk, 1,374 mmouis) 1 nepemernuBanu B TeucHue 15 muH. K peakimonnoii cmecu nmpu 0°C nobassami
MPEIBAPUTEIBHO CMEINAHHBIA pacTBop, coaepskawuid (2R,4R)-tper-O0yTHia-2-(5-(3-1mkionponui- 1 -ru ApoKkCu-
npomnu)-2-propdhernaxapdamon)-4-MeTOKCHITHPPOMAHH- 1 -kapookcunar (42g) (300 mr, 0,687 mMmonb) U
umyaazona (117 mr, 1,718 mmomp) B auxiaopmerane (15 mia). PeakuHOHHYIO CMECh OCTABJLLIM HATPEBATHCS 10
KOMHATHOM TEMIIEPATyphl B TEUEHHE 1 YU U KOHLEHTPHPOBANIH B BaKyyMe. IT0TyUeHHBIH OCTATOK OYHUILATIH KO-
JOHOYHOH (udI-Xxpomarorpaduel (CUIMKare b, IMOUPYS CMECHIO 3THUIIALICTATA B rekcaHax, ot 20 mo 30%) c
noryuyenueM (2R 4R)-tper-OyTn-2-(5-(1-6poM-3-uukionponumiponui)-2-proppeHunkapdaMon)-4-MeToK-
cunmuppouauH-1-kapookcunara (42h) (279 mr, 0,559 mmoms, Berxoa 81%) B BHAC CBETI0-KOPHYHEBOTO IOJTY-
TBEPAOrO BEILIECTHA, 'H SIMP (300 MT'u, IMCO-dg) & 9,56 (2¢c, 1H, poramepsi), 8,05 (2m, 1H, poramepsr),
7,37-7,04 (m, 2H), 5,30 (1, J=7.,5 'y, 1H), 4,32 (m, 1H), 4,07-3,90 (M, 1H), 3,59 (an, J=11.1, 5.4 Ty, 1H), 3.43-
3,28 (M, 1H), 3,23 (2¢, 3H, poramepsi), 2,62-2.23 (M, 2H), 2,20-1,89 (m, 1H), 1,37 (2¢, 9H, poramepsr), 1,30-
1,02 (M, 3H), 0,79-0,63 (M, 1H), 0,48-0,29 (M, 2H), 0,03 - -0,049 (v, 2H). '°F SIMP (282 MI'y, IMCO-d¢) 3
-126,1 poramepsl.

MC (UP+) 499.46, 501,47 (M+1), 521,45, 523,46 (M+Na), (UP-) 497,41, 499,37 (M-1).

Cramus 8. INomyueHue (2R, 4R)-tpeT-0yTun-2-(5-(3-uuknonpomui-1-(2-oxcomupuaun-1(2H)-um)mpommn)-
2-proppeHnmxapOaMouT)-4 -METOKCHITUPPOTHIUH- 1 -kapOokcunaTa (42]).

K mepeMenaHHOMy pacTBOpY MHPUAMH-2-07a (421) (252 mr, 2,65 MMOJB) B anetoHuTpuie (25 M) 1006as-
s kapOoHat kamus (381 mr, 2,76 MMOJIB), HATPEBAIM A0 KHIICHHUS C OOPATHBIM XOJI0AUJIBHHKOM B TCUCHHUC |
Y M OXJIAXKJAJIU 0 KOMHATHOH Temmneparypsl. K peakiuoHHOM cMecu q06aBisiau pactsop (2R,4R)-Tper-OyTun-
2-(5-(1-6pom-3 -riuxIonponunnponun)-2 -prophe HuaxapOoaMou)-4 -ME TOKCH THPPOMAHH- 1 -kapOokcuiIaTa
(42h) (265 mr, 0,531 MMOJB) B aUETOHUTPHIC (15 MJT) M HATPEBATH 10 KUMCHUSA C OOPATHBIM XOJIO TUJIBHUKOM B
TEYCHUC HOUM. PCAKIIMOHHYKO CMECh KOHLICHTPHPOBAJIH B BAKYYME H CYCIICHAMPOBAIH OCTATOK B BOAC (25 M),
3KCTPArHPOBATU 3THIALETATOM (3x50 MII). DTUNAUCTATHBIC CIOM OOBCAMHAIH, MPOMBIBANIM BOJOH (2x25 M),
HACBILUICHHBIM COJIEBBIM PACTBOPOM (25 MiI), CYIUIUIH U KOHLUECHTPUPOBAIM B BakyyMme. HeouMIIIEHHBIH OCTaTOK
OYHMINATH KOJOHOYHOU (hi3m-xpomartorpadueii (cumukarens, 12 r, amoupysa 9:1 CMEChIO 3TUNALCTATA M METa-
HOJA B rekcaHax, ot 0 g0 60%) ¢ moxyueHueM (2R, 4R)-tpeT-0yTun-2-(5-(3-mmxaonponui- 1-(2-0KCoMUpUuIuH-
1(2H)-um)nponu)-2-proppheHuIKapOaMOUT)-4 -ME TOKCHTUPPOTMAUH- 1 -kapOokcunata (42)) (120 wmr, 0,234
MMOJIb, BbIX0d 44,0%) B BUAE IPA3HOBATO-OCNIOTO TBEPAOTO BEILECCTBA, "H SIMP (300 MI'y, IMCO-de) 8 9,55
(2c, 1H, poramepsr), 7,79 (c, 1H, poramepwnr), 7,62 (c, 1H), 7,42-7,31 (m, 1H), 7,25 (aa, J=10,5, 8,6 I'u, 1H), 7,18
(mc, 1H), 6,39 (an, J=9.2, 1.4 T'u, 1H), 6,23 (tT, J=6,7, 1,6 T'y, 1H), 6,06 (1, J=8.2 T'u, 1H), 4,27 (M, 1H), 3,97
(M, 1H), 3,58 (M, 1H), 3,45-3,23 (M, 1H), 3,21 (2¢, 3H, poramepsr), 2,61-2,23 (M, 1H), 2,23-2,08 (M, 2H), 2,00-
1,83 (M, 1H), 1,34 (2¢, 9H, poramepsr), 1,17-0,96 (M, 2H), 0,79-0,61 (M, 1H), 0,48-0,28 (M, 2H), 0,10 - -0,10 (M,
2H); "°F SIMP (282 MTI'u, JMCO-dg) & -126.20, -127,58 potamepsr; MC (MP+) 514.6 (M+1), 536.6 (M+Na),
(HP-) 512,5 (M-1), 548,6 (M+Cl).

Cragusa 9. INomyuenue (2R,4R)-N-(5-(3-muxnonponui-1-(2-oxconupunut-1(2H)-um)npomum)-2-propde-
HUT)-4-METOKCHITUPPOTHIUH-2-KapOokcamuaa (42k).

Cocmunenue 42k momyyam u3 (2R, 4R)-tper-OyTun-2-(5-(3-uuxinonponui-1-(2-oxkconupuaus-1(2H)-
un)npornun)-2-GroppeHuIKapOaMOnT)-4 -METOKCHITUPPO. M AUH- 1 -kapOokcunata (42j) (110 mr, 0,214), ucnos-
3ys 3H. pacteop HCl B meranone (0,714 mu, 2,142 MMOb), B COOTBETCTBHH CO CIIOCOOOM, ONMMCAHHBIM HA CTa-
auu 6 cxembl 4, ¢ moaydeHueM (2R 4R)-N-(5-(3-uuwionponui-1-(2-oxconupuaus-1(2H)-um)nponun)-2-
¢dropheHn)-4-Me TOKCHIUPPOUAKH-2-KapOokcamuaa (42k) (96 mr, 0,213 mmons, Berxoa 100%) ruapoxnopuaa
B BUJIE CBETJIO-KOPUYHEBOIO TBEPAOIO BEILIECTBA, "H SIMP (300 MI'u, IMCO-ds) & 10,46 (c, 1H), 10,08 (c, 1H),
8,79 (c, 1H), 7,89-7,56 (M, 2H), 7,50-7,11 (M, 2H), 6,40 (a, J=9,3 T'u, 1H), 6,25 (a, J=7.2 T'u, 1H), 6,07 (c, 1H),
4,49 (m, J=5,6 T'u, 1H), 4,09 (c, 1H), 3,39 (¢, 1H), 3,35-3,21 (M, 1H), 3,19 (2¢, 3H nBa muacrepeomepa), 2,64-
2,51 (m, 1H), 2,31-2,15 (m, 4H), 1,25-0,93 (M, 2H), 0,79-0,61 (M, 1H), 0,49-0,28 (M, 2H), 0,07 - -0,10 (M, 2H);
9F SIMP (282 MTI'n, IMCO-de) & -124.71, -124,73 (amacrepeomepsi); MC (MP+) 414.5 (M+1), 436,5 (M+Na),
(HP-) 4112.5 (M-1), 448.5 (M+Cl).

Cragusa 10. TNoayuenue (2R,4R)-N1-(5-xpopmupuaus-2-umn)-N2-(5-(3-murnonponui-1-(2-0kCOMHPHIUH-
1(2H)-um)mpomnun)-2-propdeHun)-4 -MeTOKCHTUPPOMIUH- 1,2 -mukapOokcamuaa (421).

B pesyasrate peakuuu (2R,4R)-N-(5-(3-uuxiaonponui-1-(2-oxconupuaus-1(2H)-umnpomum)-2-gpropde-
HH.T)-4-METOKCHIIUPPOIHAMH-2-KapOokcamuaa (42k) (96 wmr, 0,213 mmons) B TeTparuapodypase (10 ma) ¢ de-
HHUJT-5-XJI0prupuauH-2 -uakapoamatoM (13b) (80 mr, 0,320 MMONIB) C HCTIOJNB30BAHHEM |H. BOJHOTO PacTBOpa
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ruapoxapbonaTa Hatpust (4,27 mi, 4,27 MMOITb) B Ka4E€CTBE OCHOBAHMUS, B COOTBETCTBUU CO CIIOCOOOM, OIMMUCaH-
HBIM Ha cTaauu 3 cxeMsbl 13, mocie o4MCTKM KOJOHO4HOM (mai-xpomarorpadueit moayuanu (2R 4R)-N1-(5-
xnoprupuanH-2-mi)-N2-(5-(3 -uuknonponui-1 -(2-okconupuaus-1 (2H)-un)nponun)-2-gropderrn)-4-meTokcu-
rppomuans-1,2-qukap6okcamua (421) (113 mr, 0,199 mmons, Beixoa 93%) B Buae 6emoro TBEpaoro BEIICCTBA;
'H IMP (300 MI'u, IMCO-ds) 8 9,55 (c, 1H), 9,16 (c, 1H), 8,30 (an, J=2.6, 0,7 I'u, 1H), 7,90 (ax, J=9.1, 0.8
Iu, 1H), 7,87-7,77 (M, 2H), 7,65 (a, J=6,9 'y, 1H), 7,35 (aax, J=8.8, 6.5, 2,0 'y, 1H), 7,29-7.12 (M, 2H), 6,38
(am, J=9,2, 1,3 'y, 1H), 6,22 (T, J=6,7 I'y, 1H), 6,05 (1, J=8,0 'y, 1H), 4,59 (aa, J=9,2, 3,8 T'y, 1H), 4,08-3,97
(M, 1H), 3,82-3,60 (M, 2H), 3,22 (2¢, 3H, auacrepeomepsr), 2,42-2.32 (m, 1H), 2,29-2.04 (M, 3H), 1,18-0,93 (M,
2H), 0,78-0,62 (m, 1H), 0.44-0,29 (M, 2H), 0,04 - -0,11 (v, 2H); °F AMP (282 MI'u, IMCO-dy) 8 -126,35; MC
(UP+) 568,6, 570,6 (M+1), 590.5, 592.5 (M+Na), (UP-) 566,5, 568,5 (M-1); UK (KBr) 3420, 3077, 2998, 2932,
1659, 1520 cm™'; ananms, paccumrannbii s CooHj CIFN;O,4-0,5H,0: C, 60,36; H, 5,59; N, 12,14; Haiigeno: C,
60,76; H, 5,66, N, 11,82.
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IMomyuyenne ((2R,4R)-N1-(5-xnoprupuans-2-mn)-N2-(5-((+)-3-tmxnonponui- 1 -(2-oxcormpuaun-1(2H)-
w1)rpori )-2-h1op heHmn )-4-METOKCHITUPPOIHMAUH- 1,2 - nukapOokcamuaa (43m).

Cragua 1. Tlomyuenme (S)  (+)-N-(1-(3-amuuo-4-ropdeHm)-3 -LUKIONPOMMIIPOTIUACH)-2-
MeTuinponaH-2-cynb(unamuaa (43a).

Coeaunenue (43a) nomyuanu u3 1-(3-amuno-4-propdenrn)-3 -uuxnonpormainponas-1-ona (42¢) (100,865
r, 487 mmons), (S)-2-metunnponan-2-cyabunamuaa (86 r, 681 mMomas) u Tetpausonponokcururana (287 mu,
973 MMOJIb), MCIIOJIB3Ysl CIIOCOD, OMUCAHHBIM Ha cTaauu 3 cxeMbl 31, ¢ nmomyuenuem (S) (+)-N-(1-(3-amuno-4-
(ropdeHw)-3-LHUKIIONPONMMINPOIIIMACH)-2 -MeTHIIIponaH-2-CcyabduHamuaa (43a) (64 r, 206 MMOIb, BBIXOA
42.4%) B BHIE CBETIO-KOpHUUHEBOro TBepaoro semectsa; 'H AMP (300 MI'u, IMCO-de) & 7,33 (a, J=8.9 I'u,
1H), 7,07 (a, J=8,7 I'u, 2H), 5,39 (c, 2H), 3,33-3,05 (M, 2H), 1,54-1,37 (M, 2H), 1,21 (c, 9H), 0,85-0,63 (M, 1H),
0,46-0,32 (M, 2H), 0,15-0,02 (m, 2H); "°F AMP (282 MI'n, IMCO-de) 8 -129,79; MC (MP+) 311.4 (M+1), 333 .4
(M+Na), (UP-) 309.4 (M-1), 345,3 (M+Cl); orrruueckoe Bpawenue [a]p=(+) 20,0 [0,18, MeOH].

Cragua 2. Ilonyuyenwe (S)-N-(1-(3-amunH0-4-¢ropdheHn)-3-LMKIOMPOMMINPOII )-2 -METHINPONaH-2-
cynspuHamuga (43b).

K pacteopy (S) (+)-N-(1-(3-amuno0-4-(hTopderm)-3 - LHKI0 MPOMUINPO MHTHACH) -2 -METHITPOaH-2 -
cyabsdunHamuaa (43a) (64 r, 206 mmons) B Terparuapodypaue (1,5 1), oxnaxaeHHomy 1o -78°C, meaieHHO 10-
6aBmsutu TpudTHAOOprUaApua autks (618 M, 618 Mmoune) B TeueHue 2 4, MoAACpKMBas TEMIIEPATyPy pEeaKkLMH
ke -75°C. PeakumoHHyro cMech niepemernrsanu rnpu -78°C B TeyeHue 3 4 M OCTaBIIsUIM HACPEBATbCS 10 KOM-
HATHOM TEMIEPATYPHI B TEYEHUE HOUYM. PeakumoHHyo cMech oxnaxaanu 10 0°C, raciu HaChIIEHHBIM BOIHBIM
pactBopom NH,CI (600 mu1). Crnou paszaensiiv, a BOOHBIN CJIOM 3KCTparupoBaiu sTwiauetatoM (2x1000 mut).
O0BbeAMHEHHBIC OPraHUYECKUE CII0M MPOMBIBAIH BOIOM (2x 1000 Mit), HaCHILEHHBIM COJICBBIM pacTBopoM (500
mi), ey Hag MgSQO,, punstpoBanu u koHUEHTpUpOBaaH B Bakyyme ¢ nomyyeHueM (S)-N-(1-(3-amuro-4-

=75 -



038492

(ropheHIT)-3 - UK IO MPONUIIPOIIT)-2 -METUIMPONAH-2-Cy Ibpuramuna (43b) (127 r, 203 MMOmb, BBIXOX
99%), KOTOPBIA HCMOTB30BATH O€3 OUMCTKH HA ciaeayroweit ctanuu, MC (MP+) 313,4 (M+1), 335,4 (M+Na),
(HP-) 311,4 (M-1), 347.3 (M+Cl).

Cragus 3. TMoayuenue MeTHi-5-((+)-3-uuknonponui-1-((S)-1, | -auMeTHIITHICY Tb(UHAMHUIO ) TPOTTUIT)-2 -
¢roppenuakapbamara (43¢).

K nByxdasznomy pacteopy (S)-N-(1-(3-amun0-4-dpropdheHnn)-3-HHKIONMPOIUIITPOIHNIT)-2-METHIITPONAH-2 -
cymspuHamuaa (43b) (127 r, 203 mmoims) B 3tmnanerate (635 Mir) U HaCHIEHHOM BOOHOM pactBope NaHCO;
(635 M) noGaemamu Metuxaoppopmuar (23,61 ma, 305 MMOJTB) M SHEPTHYHO NMEPEMEIIIUBATH MPU KOMHATHOM
TeMmriepaType B TeucHue HouH. CI0M pa3nesiiy, a BOAHBIH CIOH 3KCTparuposau srunaneraroM (2x1 ;). Oove-
JUHCHHBIC OPTAHWYCCKHE CJIOM MPOMBIBAIM HACHIIICHHBIM COJICBBIM PACTBOPOM, CYLIHIH, (PHIBTPOBAIH, KOH-
LHCHTPHPOBAIM B BAKYYME M OYMINATH XpoMaTorpadueit ¢ momyueHueM MeTuiI-5-((+)-3-uuxiaonpomui-1-((S)-
1, 1-qume T THICY Tb(puHAMEI IO ) po i) -2 -pTopeHumkapdamara (43c) (75,344 r, 203 mmous, Berxox 100%)
B BHJC CMOJMCTOrO TBepAOro Bemectsa;, 'H SIMP (300 MT'u, IMCO-dg) 8 9,29 (¢, 1H), 7,56 (ax, J=7.9, 2.2 T'n,
1H), 7,15 (ax, J=10,6, 8,4 T'u, 1H), 7,05 (max, J=8.5, 4,8, 2,2 'y, 1H), 5,31 (a, J=4,8 T'y, 1H), 4,28-4,09 (M, 1H),
3,65 (c, 3H), 2,06-1,88 (M, 1H), 1,78-1,61 (M, 1H), 1,25-1,11 (m, 1H), 1,06 (c, 9H), 1,06-0,88 (M, 1H), 0,74-0,55
(M, 1H), 0,42-0.29 (M, 2H), 0,01 - -0,09 (v, 2H); '°F SIMP (282 MT'u, JMCO-dg) 3 -126.77; MC (MUP+) 371,5
(M+1), 393,5 (M+Na), (UP-) 369,4 (M-1), 405,4 (M+Cl); onriyeckoe BpamieHue [o]p=(+) 74,4 [0,18, MeOH].

Cragus 4. Tlonyuenue (-)-mMeTnn-5-(1-amuno-3-nuxaonponunnponun)-2-propdeHnnkapdamara (43d).

K pacrBopy meTnn-5-((+)-3-muxaonponui-1-((S)-1,1-mumernnaruncy abpunamuno)nponun)-2-propde-
Hukapoamara (43¢) (75 r, 202 mmous) B MeTanose (1000 mur) mobasmsamu 3M pacteop HCl B metaHone (337
M, 1012 mMou1B), mepemeruBany B TeueHHEe 30 MHH H KOHLEHTPHPOBAIM B BAKyyMe aocyxa. OCTaTok pacTBo-
psmu B BoAe (500 Mu1), MOAIICTAYMBAIM HACHIICHHBIM PACTBOPOM THIPOKAPOOHATA HATPHUSA M IKCTPArHpPOBAIH
srunaueraroM (3x 1500 mur). OObe AMHEHHBIC OPTAaHMYCCKUE CJIOU MPOMBIBATU BOIOH (2x300 MIT), HACBILICHHBIM
coneBbIM pactBopoM (500 mur), cymwad, (UIBTPOBATH M KOHICHTPHPOBATM B BAKYYME C IOJYYCHHEM
(-)-meTun-5-(1-amuHo-3-nuxonponuanponun)-2-propdpenunkapdamara (43d) (63,5 r, 238 MMOIB, BBIXOX
118%) B BHIE IYCTOrO CHPONOOOPA3HOTO BEILECTBA, "H SIMP (300 MT'n, IMCO-ds) & 9,26 (c, 1H), 7.55 (aa,
J=8.0, 2,0 'y, 1H), 7,20-7,06 (M, 1H), 3,77 (1, J=6,8 T'y, 1H), 3,65 (¢, 3H), 3,50-3,14 (M, 2H), 2,50-2,28 (M, 1H),
1,60 (M, 2H), 1,24-0,94 (M, 2H), 0,72-0,53 (M, 1H), 0,41-0,27 (v, 2H), -0,02 - 0,11 (m, 2H); '°F SIMP (282 M1,
JIMCO-dg) 6 -127,37, MC (UP+) 2674 (M+1), (MP-) 265,3 (M-1); ontudeckoe Bpamenue [a]p=(-) 3,0 [0,2,
MeOH].

Cragus 5. Toxyuenue (+)-MeTUI-5-(3-1MKIOMPOII-1-(2,6-1HOKCOMUNE pHAUH- | -uT)mpomi)-2 -propde-
HukapOamara (43f).

K pacrBopy (-)-merun-5-(1-amuno-3-umknonponuinponun)-2-propdenunkapdbamara (43d) (63 r, 237
MMOJb) B auxyopMmerane (1000 mm) gobasmsanu auruapo-2H-mupan-2,6(3H)-auoH (43¢) (29,7 r, 260 MMOIB)
IpH KOMHATHOH TEMIEparype u nepememnBam B TeueHue 30 MuH. K peakuHoHHOH cMecH T00aBISUIH aueTHI-
xaopun (336 mu, 4731 MMOJIB), HATPCBATH A0 KMIICHUS C OOPATHBIM XOJOJHWIBHHKOM B TCUCHHE 2 Y U KOHIICH-
TPUPOBAJIM B BAKYYME J0CyXa. BriaeieHHOE TBEpAOE BELIECTBO (HEOUMILEHHAs Macca 100 r) KpucTanIu30BaIu
u3 wu3ompomanona (250 wmu) ¢ noaydeHHeM  (+)-MeTHI-5-(3-muKiIonponui-1-(2,6-auokconunepuauH-1-
umnponun)-2-propdpenunkapdamara (43f) (51,5 r, 142 mmons, Berxoa 60,1%) B Bume 6e10ro TBEPAOTO BEIIC-
crBa; 'H SIMP (300 MTI'u, IMCO-de) 3 9.29 (c, 1H), 7.65-7.41 (M, 1H), 7,19-6,86 (M, 2H), 5,71 (ax, J=9.2. 6,5
I'u, 1H), 3,65 (¢, 3H), 2,61 (xa, J=7,6, 7,0, 3,2 T'y, 4H), 2,42-2,11 (M, 2H), 1,81 (p, J=6,5 'y, 2H), 1,22-0,99 (M,
2H). 0,76-0,56 (M, 1H), 0,44-0,28 (M, 2H), 0,11 - -0,12 (v, 2H); '°F SIMP (282 MI', IMCO-dg) 8 -126.82; MC
(HP+) 363,5 (M+1), 385,5 (M+Na), (UP-) 361,5; ontuueckoe BparueHue [a]p=(+) 101,9 [0,21, MeOH].

Craguas 6. IlomyueHwe MeTHI-5-(3-UHKIONPONHUI-1-(2-rHAPOKCU-6-0KCOMUIIEPUANH- | -HIT) TPOTIHIT)-2-
¢proppeHunkapbamara (43g).

K pacreopy (+)-metun-5-(3-mukiaonponui-1-(2,6-1uokconunepuauH- 1 -un)npomnun)-2-propdheHuakxapoa-
Mmata (43f) (51 r, 141 mmous) B muxnopmerade (1407 mur) nmpu -78°C noOaBmsinu 1uu300y THIATFOMUHHS THIPHT
(422 mn, 422 MMmoms) u nepemernuBan npu -78°C B reueHue | u. Peakuuro racumu meraHojoM (30 M), HACHI-
IICHHBIM BOJHBIM PAacTBOPOM TaprpaTa Harpusi-kams (1 m) u ocraBmsum gocturats 0°C. CycneH3uro nepeme-
IIMBAJM B TCUCHHE 2 Y, CJIOU PA3ACIAIM H 3KCTPArMPOBAIH BOJAHBIA CIOH AUXJIOpMETaHOM (2x500 mum). O6be-
JUHEHHBIC OPTaHUYECKHUE CJIOU MPOMBIBAIH BOJAOH (2x500 M), HACHIIEHHBIM COJEBBIM pacTBOpoM (200 mur),
CYyLIIMIH, (PUIBTPOBAIM M KOHLCHTPHPOBATH B BAKyyME C MNOJIyYeHHEM MeTHI-5-(3-nuxiomponui-1-(2-
THIPOKCH-0-OKCONMUNEPHINH- 1 -um)nponun)-2-proppenunkapdbamara (43g) (51,3 r, 141 mmoums, Bbixoa 100%),
KOTOPBII HCTOTb30BAIH B TAKOM BHJIC Ha ClEAyIoUICH ctaquu 6e3 ounctku, MC (UP-) 363,5 (M-1).

Cramus 7. IomyueHue (+)-MeTHI-5-(3-uUKI0IpOnII-1-(2-0kc0-3,4-quruaponupuaus- 1 (2H)-um)mpomm)-
2-proppeHunxapdamara (43h).

K nepemenianHomMy pacTBopy METHII-S-(3-HUKJIONPONHI-1-(2-ru IpOKCH-6-0KCOMUNEPUAUH- ] -UJT) TIPONIIT)-
2-proppenunkapdamara (43g) (52 r, 143 mmoune) B quxitopmerane (1586 M) nodapmsnu TpustunamMud (119 mo,
856 mmo1p), oxnaxaam a0 0°C u no6aBmamM MeTaHCY IbGOoHUIXIopUA (22,24 M, 285 MMoub). PeakumoHHy 0
CMECh NMEPEeMELIIMBANIY MPH KOMHATHOH TEMIIEPAType B TEYCHHE HOYH, pa30aBiian auxiopmeraHoM (100 mum) u
BoA0H (500 mur). Crom pa3aesiid M 3KCTPArupoBAIH BOIHBIH CI0# AuxuopMeTaHoM (2x500 mu). OpraHuueckue

-76 -



038492

CIOU OOBCIUHSANIM, MPOMBIBATH BOJOHM (2x250 MII), HACBIIICHHBIM COJICBBIM PAcTBOpPOM (250 M), CyLIHIH,
(uUNbTPOBATM W KOHLUCHTPUPOBATM B BakyyMe. HEOUMINCHHBIH OCTAaTOK OYMINATH KOJOHOYHOH (ha3mi-
xpomarorpadueil (CHIHKares, JMOUPYS CMECHIO 3TUNANETATa B rekcaHax, ot 0 o 100%) ¢ moayueHuem (+)-
MeTHI-5-(3-uukronponui- 1 -(2-0kco-3,4-muruaponupuauH- 1 (2H)-wn)nponun)-2-proppenunkapdamara  (43h)
(51,6 r, 149 mMmoums, Beixox 104%) B BHAC OCCHBETHOrO CHPOMOOOPA3ZHOTO BCILECTBA; 'H SIMP (300 ML,
JIMCO-dg) 0 9,35 (c, 1H), 7,66-7,50 (m, 1H), 7,18 (ax, J=10,7, 8,5 T'u, 1H), 7,06 (m, 1H), 6,15 (ar, J=7,9, 1,6
T'u, 1H), 5,64 (ax, J=9.8, 6,3 I'u, 1H), 5,17 (ar, J=8.2, 4,4 T'u, 1H), 3,66 (c, 4H, Me, NH), 2,50-2,36 (M, 2H),
2,26-2,14 (m, 1H), 2,06-1,87 (m, 1H), 1,43 (M, 1H), 1,28-0,99 (m, 2H), 0,72 (M, 1H), 0,44-0,30 (m, 2H), 0,11 -
20,13 (M, 2H); '°F SIMP (282 MT'u, IMCO-de) 3 -126,08; MC (MP+) 369,5 (M+Na), (UP-) 345.4 (M-1); onru-
yeckoe BpameHue [o]p=(+) 123,9 [0,255, MeOH].

Cramua 8. Iloayuenue (+)-meTuna-5-(3-uuxinonponui-1-(2-oxconupunut-1(2H)-um)npomum)-2-gpropde-
HukapOamara (43i).

K nepememanHomy pactBopy (+)-MeTUA-5-(3-uuiionponui-1-(2-oxkco-3,4-auruapomipuaud-1(2H)-
un)nporun)-2-propperuakapdamara (43h) (5,95 r, 17,18 mmons) B quxiaopmerane (200 mi) 100aBISIIH THOK-
cua maprasua (7,47 r, 86 MMOJTb) U HATPEBATH A0 KUICHUSI C OOPATHBIM XOJIOAUTBHUKOM B TeueHue 10 4. Jlo-
0aBJTH JOTIOJTHHUTEIHHOC KOIMUCCTBO THOKCHAA MapraHua (7,47 r, 86 MMouIb) B BUAC 7 JOOABICHUIA B TCUCHHUC
72 4. PeakHOHHY10 CMECh (DUIBTPOBAH, MPOMBIBATH JUXJIOPMETAHOM H KOHLCHTPHPOBAIM B Bakyyme. [Toy-
YCHHBIH HCOYHILCHHBII OCTATOK OYHINAIU KOJOHOYHOU ()i3m-xpoMaTorpadueii (CHIMKAreb, 3TOUPY S CMECHIO
sTuiaaueTara B rekcaHax, ot 0 mo 100%) ¢ moayueHueMm (+)-METHII-5-(3-UHKIOMPONHI-1-(2-0OKCOMUPUIHH-
1(2H)-um)mponun)-2-proppenmnkapdamara (43i) (2,962 r, 8,60 mmoms, Berxoa 50,1%) B BUAE MOYTH YECPHOTO
macsHuCTOro Bemectea, 'H SIMP (300 MI', JMCO-ds) & 9,40 (c, 1H), 7,75-7,59 (M, 2H), 7.38 (aaz, J=8.8,
6.,5,2,0 I'u, 1H), 7.28-7,14 (M, 2H), 6,45-6,37 (M, 1H), 6,25 (ta, J=6,7, 1,5 T'u, 1H), 6,08 (T, J=8,1 'y, 1H), 3,67
(c, 3H), 2,22 (x, J=7,7 T, 2H), 1,28-0,93 (m, 2H), 0,84-0,62 (v, 1H), 0,47-0,31 (v, 2H), 0,11 - -0,13 (M, 2H); "°F
SIMP (282 MI'u, IMCO-d¢) d -125,29; MC (UP+) 3454 (M+1), 367,4 (M+Na), (UP-) 3434 (M-1), 379,3
(M+Cl); ontuueckoe BpameHue [a]p=(+) 240,0 [0,05, MeOH].

Cragua 9. Tlomyuenue (+)-1-(1-(3-amuH0-4-(pTopheHn)-3-nurronponuanponun)mupuauH-2(1H)-oxa
(43)).

K pacrBopy (+)-merun-5-(3-uuxnonponui-1-(2-okconupuaus-1(2H)-un)nponun)-2-propdhernaxapda-
Mata (431) (2,9 r, 8,42 mMoub) B MeTaHOI€ (75 M) 700ABIIAIM BOIHBIN PACTBOP rHAPOKCUAA HATpuUs (14,03 mu,
84 MMOITB, 6H.), HATPEBATH A0 KHIICHHS C OOPATHBIM XOJOJUIBHHKOM B TeUCHHE 10 YU U KOHUEHTPHPOBAIH B
BakyyMme. Ocrarok pasdaemimu Bogoi (200 mur), sxctparupoBand 3tunaneratoM (3x200 mum). OpraHuueckue
CJI0M OOBECOUHATH, MPOMBIBAM BOXOH (2x100 M), HACBIICHHBIM COJCBBIM pacTBopoM (100 M), Cymimmw,
(WIBTPOBAIM M KOHUCHTPUPOBATH B BakyyMme. HEOUMINEHHBIH OCTAaTOK OYMINATH KOJOHOYHOH (hidIu-
xpoMarorpaueii (CHIIHKAre/Ib, JMOUPYI CMEChIO0 3THIALETATA B rekcaHax, ot 0 1o 60, n10 100%) ¢ monyycHueM
(+)-1-(1-(3-amuHO-4-propdenun)-3-uukao mponumnponum)nupuaua-2( 1H)-ona (43j) (2,173 r, 7,59 MMob, BBI-
x01 90%) B BHAC CHPOMOOOPA3HOTO BCILECCTBA; "H SIMP (300 MI'u, IMCO-dy) & 7,58 (mz, J=6.9, 2,0 T'y, 1H),
7.35 (nan, J=8.8, 6,5, 2,0 'y, 1H), 6,94 (an, J=11,5, 8,3 I'u, 1H), 6,75 (ax, J=8.7, 2,3 'y, 1H), 6,53 (ann, J=8.4,
4,3,2.3Tu, 1H), 6,39 (an, J=9,1, 1,3 T'u, 1H), 6,21 (ta, J=6,7, 1,5 T'y, 1H), 5,99 (an, J=9,1, 7,0 T'u, 1H), 5,19 (c,
2H), 2,23-2,03 (m, 2H), 1,11 (m, 1H), 0,99 (M, 1H), 0,79-0,62 (M, 1H), 0,46-0,28 (M, 2H), 0,08 - -0,12 (M, 2H);
F SIMP (282 MTI'y, IMCO-dg) 8 -136,31; MC (UP+) 287.4 (M+1), 309.4 (M+Na), 573,7 (2M+1), 595.7
(2M+Na), (UP-) 285,3 (M-1), 321,3 (M+Cl); ontuueckoe BpameHue [o]p=(+) 296,25 [0,16, MeOH].

Cramus  10. Tlomyuenue (2R, 4R)-tper-OyTun-2-(5-((+)-3-uuxionpomnui-1-(2-oxkconupuaus-1(2H)-
umnponun)-2-proppeHunkapdaMomn)-4 -METOKCHTHPPO U A H- 1 -kapOokcunaTa (43k).

B pesyaprate peakuuu (2R,4R)-1-(TpeT-0yTOKCHKAPOOHMI)-4-METOKCHITHPPOIHANH-2-KAPOOHOBOH KH-
crorel (36a) (158 wmr, 0,513 mmomw), (+)-1-(1-(3-amuHO-4-pTOpdPeHNUT)-3 -LHKIOMPOMHTTPOTIHIT) THPHTHH-
2(1H)-ona (43j) (286 wmr, 1,0 mmomp) B Terparuapodypane (20 M) C ITHI-2-3TOKCHXHHONUH-1(2H)-
kapOokcunaroM (247 mr, 1,0 MMOJIB) C HCTIOTB30BAHUEM YCJIOBHH PEAKLUH U BBIICICHHUI MPOIYKTA, OMMMCAHHBIX
Ha craguu 10 cxemsl 1, mOCe OYUCTKH KOJOHOYHOU (hi3mI-xpomarorpadueit (CuaMkarens, 25 r, 3Ioupys cMe-
ChIO JTHIALETara B rekcaHax, ot 0 mo 100%) moayuamu (2R, 4R)-tpet-0yTun-2-(5-((+)-3-uukaonpomui-1-(2-
okconmupuauH- 1 (2H)-umnponu)-2-proppeHunkapoamMon)-4-MeTOkCHITHPPO M aAuH- 1 -kapookcunat (43k) (462
Mr, 0,900 mMoms, BEIXoa 90%) B BHAC OCIOr0 TBEPAOTO BCILECTBA, 'H ssmMP (300 MT'u, AIMCO-dg) 8 9,51 (2c,
1H, poramepsr), 7,87 (M, 1H), 7,71-7,56 (m, 1H), 7,36 (axn, J=8.8, 6,5, 2,0 T'u, 1H), 7,25 (ax, J=10,5, 8,5 I'u,
1H), 7,17 (a, J=8.,1 T'u, 1H), 6,39 (an, J=9.1, 1.4 T'u, 1H), 6,23 (ta, J=6,7, 1,4 T'u, 1H), 6,07 (1, J=8,0 'y, 1H),
4,42-4,21 (m, 1H), 4,00-3,92 (M, 1H), 3,59 (aa, J=11,1, 5,5 T'u, 1H), 3,35-3,26 (M, 1H), 3,21 (2¢, 3H, poramepsr),
2,51-2,28 (M, 1H), 2,20 (M, 2H), 2,11-1,85 (M, 1H), 1,34 (2c, 9H, poramepsr), 1,26-0,93 (M, 2H), 0,72 (M, 1H),
0,37 (M, 2H), 0,10 - -0,10 (M, 2H); '°F SIMP (282 MTI', IMCO-d¢) & -125,99, -127,39; MC (UP+) 514,6 (M+1),
536,6 (M+Na), (UP-) 512,6 (M-1), 548,5 (M+Cl); onriueckoe BpawmeHue [o]p=(+) 248 [0,115, MeOH].

Cramus 11. Tlomyuenume (2R,4R)-N-(5-((+)-3-uuknonpomnui-1-(2-okconupuaus-1(2H)-ummpomnum)-2-
¢roppeHmT)-4-MECTOKCHITHPPOTUAHH-2 -KapOokcamuaa (431).

Cocmunenue 431 momyuanu u3 (2R, 4R)-tper-OyTun-2-(5-((+)-3-uuxionponui-1-(2-okconupuaus-1(2H)-
un)npornun)-2-proppeHuakapoaMon)-4 -Me TOKCUTUP PO M aAuH- 1 -kapOokcunarta (43k) (450 mr, 0,876 MMoOIB),
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ucnonas3ys 34, HCI B metaHone (2,92 ma, 8,76 MMOIb), B COOTBETCTBHH CO CIIOCOOOM, OMUCAHHBIM HAa CTaauH O
cxemsl 4, moxyyamu (2R,4R)-N-(5-((+)-3-uuxaonpomui-1-(2-okcompuaut-1(2H)-un)npomnun)-2-¢proppenmn)-
4-meToxcunuppoauauH-2-kapbokcamun (431) (394 mr, 0,876 mmons, Beixox 100%), ruApOXIOPHIHYIO COJb, B
BH/JC CBCTIO-KOPHYHEBOTO CHPONOOOPA3HOTO BEILCCTBA, 'H AMP (300 MI'n, IMCO-dg) & 10,45 (c, 1H), 10,17-
9,94 (m, 1H), 8,95-8,64 (m, 2H), 7,73 (ama, J=32.9, 7,3, 2,1 T'u, 2H), 7,37 (ana, J=8.8, 6,5, 2.0 I'u, 1H), 7.33-
7,25 (M, 2H), 6,40 (ax, J=9,1, 1,3 T'u, 1H), 6,24 (ta, J=6,8, 1,5 I'u, 1H), 6,07 (1, J=8,1 I'u, 1H), 4,63-4,35 (M,
1H), 4,09 (x, J=3,8 T'y, 1H), 3,50-3,21 (M, 1H), 3,19 (¢, 3H), 2,63-2,52 (M, 1H), 2,22 (M, 3H), 1,11 (m, 2H), 0,71
(M, 1H), 0,38 (M, 2H), 0,06 - -0,11 (M, 2H); "°F SIMP (282 MI'u, IMCO-dy) & -124,56; MC (UP+) 414,5 (M+1),
436,5 (M+Na), 827.8 (2M+1), (UP-) 412,5 (M-1), 448.4 (M+Cl); onriueckoe BpaweHue [o]p=(+) 170,9 [0,055,
MeOH].

Cramgus 12. Toayuenue ((2R,4R)-N1-(5-xnopmupuaus-2-um)-N2-(5-((+)-3-uuxnonponui-1-(2-okconu-
pumH-1(2H)-un)nponun)-2-dpropdenun)-4-mMe Tokcunuppoauaus-1,2- nukapookcamuia (43m).

B pesymprate peakumu (2R,4R)-N-(5-((+)-3-uuxnonpomnui-1-(2-oxconupums-1 (2 H)-um)mpomnu)-2-
¢dropdhennn)-4-meTokcunupponuauH-2-kapbokcamuaa (431) (394 mr, 0,876 mmons) B Tetparuapodypane (50
M) ¢ peHuna-S-xnmopnupuaun-2-unkapdbamarom (13b) (327 mr, 1,314 MMOb) ¢ HCMOAB30BaHHEM |H. BOIHOTO
pactBopa ruapokapboHara Hatpus (17,52 ma, 17,52 MMOJIb) B KaYECTBE OCHOBAHMA B COOTBETCTBHHU CO CIOCO-
OOM, OMHCAHHBIM Ha CTaguM 3 CXEMbI 13, MOCIC OYHUCTKH KOJOHOYHOM (aui-xpomatorpauei mo.ry4vaau
((2R,4R)-N1-(5-xnoprupuauH-2 -mum)-N2-(5-((+)-3-uuxnonponui- 1 -(2-okcormpuaus- 1 (2H)-um)mporm)-2-
¢dropdpeHun)-4-Me TOKCHTHPPOTUAUH-1,2- TukapOokcamua (43m) (245 mr, 0,431 mmons, Beixon 49,2%) B Buze
0eI0ro TBEPIOrO BCILECTBA, 'H IMP (300 MTI'y, AMCO-dg) 6 9,55 (¢, 1H), 9,17 (c, 1H), 8,30 (an, J=2,7, 0.7
I'u, 1H), 7,90 (aa, 1=9,0, 0,8 T'u, 1H), 7,88-7,78 (M, 2H), 7,65 (aa, J=7,0, 2,0 T'u, 1H), 7,35 (aax, J=8.9, 6,5, 2,0
I'u, 1H), 7,24 (an, J=10,5, 8,6 'y, 1H), 7,19-7,12 (M, 1H), 6,38 (aa, J=9,2, 1,4 'y, 1H), 6,22 (1z, J=6,7, 1,5 I'y,
1H), 6,05 (1, ]=8,0 T'u, 1H), 4,59 (ax, J=9.2, 4,0 T'u, 1H), 4,12-3,96 (M, 1H), 3,83-3,62 (m, 2H), 3,22 (c, 3H),
2,44-2.30 (m, 1H), 2,29-2,04 (M, 3H), 1,24-0,91 (M, 2H), 0,79-0,61 (M, 1H), 0,45-0,29 (M, 2H), 0,04 - -0,09 (M,
2H); "°F SIMP (282 MI'y, IMCO-dy) 8 -126,21; MC (UP+) 568.5, 570,6 (M+1), 590.5, 592 (M+Na), (UP-)
566.,5, 568,5 (M-1); omruueckoe BpaweHue [op=(+) 229,54 [0,325, MeOH];, ananu3, pacCUMTaHHBIH IS
C,oH3,CIFNsO4: C, 61,32; H, 5,50; Cl, 6,24; N, 12,33; natineno: C, 61,06; H, 5,53; Cl, 6,02; N, 12,27.

Cxema 44
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[TonyuyeHue (2R,4R)-N1-(5-xnmopnupu uH-2-un)-N2-(5-((+)-3-uukiaonponui- 1-(2-okconune puau-1-
un)npomui)-2-proppenun)-4-Me TOKCHIUPPOTUAUH- 1,2 -1ukapbokcamuga (44¢).

Cramus 1. Iomyuenue (+)-1-(1-(3-amuno-4-¢propheHu1)-3-HHUKIOMPONHINPONHI)-3,4-TUT U APOMUPH JHH-
2(1H)-oHa (44a).

Coenunenue (44a) nomyuyanud u3 (+)-metun-5-(3-uukionponui-1-(2-okco-3,4-guruaponupuaus-1(2H)-
umnponui)-2-proppenunkapdbamara (43h) (4 r, 11,55 mmons) u BogHoro NaOH (19,25 mu, 115 mmoms, 6H.),
HCIONIB3Ysl crnocod, omucaHHbIM Ha ctamuu 9 cxemsl 43, ¢ nomydyenueMm (+)-1-(1-(3-amuno-4-¢prophenun)-3-
LUKJIONpOnMInponun)-3,4-quruaponupuaud-2(1H)-ona (44a) (3,22 r, 11,17 mmoas, Beixoa 97%) B Buzae cupo-
noo6pasnoro semectsa, 'H AMP (300 MI'u, JIMCO-dg) & 6,91 (ax, J=11,5, 8.3 T'u, 1H), 6,69 (a1, ]=8.8, 2.3
I'u, 1H), 6,44 (aan, J=8.5, 4.4, 2,3 Ty, 1H), 6,09 (ar, J=7.7, 1,6 Ty, 1H), 5,56 (aa, J=10,1, 5,9 T'y, 1H), 5,21-
5,04 (m, 3H), 2,48-2,36 (M, 2H), 2,27-2,12 (m, 2H), 1,98-1,80 (M, 2H), 1,21-0,94 (M, 2H), 0,81-0,61 (M, 1H),
0,45-0,28 (M, 2H), 0,07-0,01 (M, 1H), -0,01 - -0,08 (v, 1H); "°F SIMP (282 MTI'u, IMCO-ds) & -136,82; MC
(UP+) 289.4 (M+1), 311,4 (M+Na), (UP-) 287.4 (M-1); onrtuueckoe Bpawenue [o]p=(+) 144.4 [0,205, MeOH].

Cragus 2. [Tonyyenue (+)-1-(1-(3-amuno-4-¢hropdeHiw) -3 - LIMKIO PO MUIIPOITIIT) MUIICPUIUH-2-0Ha (44D).

Cocnunenue 44b momyuyanu BocctaHoBieHHEM (+)-1-(1-(3-amuHO-4-PTOpPeHMT)-3-LHKIOMPOMUIIPO-
mun)-3,4-muruaponupuaud-2(1H)-ona (44a) (3,2 r, 11,10 Mmons) B TeueHue 1 4 B COOTBETCTBHH CO CIIOCOOOM
NPOBEICHHUS PEaKLMU U BBIACICHUS MPOAYKTA, OMMCAHHBIM Ha CTaAUH 2 cXeMbl 13, HCIOb3yst THAPOKCHA Ma-
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mamusa (0,779 r, 1,11 mmomp) B stmimanerare (50 mo), ¢ moayuyeHueMm (+)-1-(1-(3-amuno-4-¢propdenun)-3-
LU KJIO MPOMUINMPONUT) THICPUIUH-2-0Ha (44b) (2,846 r, 9,80 MmMo0b, BEIX0A 88%) B BHIE CBETJIO-XKEITOTO MAc-
msHECTOrO Bemectsa, 'H SIMP (300 My, IMCO-dg) & 6,91 (ax, J=11,5, 8,3 'y, 1H), 6,70 (xa, J=8.,9, 2.2 ',
1H), 6,42 (ann, J=8.4, 4,3, 2,2 I'u, 1H), 5,68 (ax, J=9,3, 6,7 I'u, 1H), 5,11 (c, 2H), 3,12-2,93 (M, 1H), 2,82-2,63
(M, 1H), 2,28 (M, 2H), 1,95-1,75 (m, 2H), 1,75-1,42 (M, 4H), 1,25-0,95 (M, 2H), 0,82-0,67 (M, 1H), 0,42-0,35 (M,
2H). 0,11 - -0,05 (m, 2H); '°F SIMP (282 MTu, IMCO-ds) 3 -137,07; MC (UP+) 291.4, 313.4 (M+Na), UP-)
289.,4 (M-1), 325,4 (M+Cl); ontuueckoe BpaweHue [o]p=(+) 164,0 [0,15, MeOH].

Cramus 3. Tloayuenue metun-(2R 4R)-tper-0yTun-2-(5-((+)-3-uuxionpomnun-1-(2-okconunepuau--1-
un)npornun)-2-proppeHuIKapOaMOT)-4 -ME TOKCHITUPPO. U IUH- | -kapOokcunaTa (44¢).

B pesyabrate peakuuu (2R,4R)-1-(TpeT-0yTOKCHKAPOOHHI)-4-METOKCHITHPPOIHANH-2-KAPOOHOBOH KH-
caotsl (36a) (245 mr, 1 mmoub), (+)-1-(1-(3-amMuHO-4-(TOPEHU)-3 -LIHKIOMPOMUIITPOITHII) THIICP UAUH-2 -OHA
(44b) (290 wmr, 1,0 mmomp) B TeTparuapodypane (20 M) C NMPUMECHCHHEM JTHI-2-3TOKCUXHHOIHH-1(2H)-
kapOokcunara (247 mr, 1,0 MMOJIb) C MCIIOJIB30BAHHEM YCJIOBUH PEAKIMU U BBIICJICHHS NMPOIYKTA, ONMUCAHHBIX
Ha ctaguu 10 cxemsl 1, mOCe OYUCTKH KOJOHOYHOU (hi3mI-xpomarorpadueit (Cuamkarens, 25 r, 3Ioupys cMe-
CBIO 3THIALETATa B rekcaHax, oT 0 mo 100%) momyuanu metun-(2R,4R)-tpet-0yTii-2-(5-((+)-3 -UHKIonponu-
1-(2-oxconunepuauH- 1 -1 mponun)-2-prop e HuakapoaMon)-4-MeTOKCHITHPPOIMIHH- 1 -kapOokcunaar  (44c)
(453 mr, 0,875 mmomb, Beixoa 88%) B BHIE OCCLBETHOIO CHPONMOOOPA3HOTO BELICCTBA; 'H SIMP (300 MTL,
JAMCO-dg) 5 9,50 (2¢, 1H, poramepsr), 8,04-7,66 (M, 1H), 7,22 (ax, J=10,8, 8,5 I'u, 1H), 7,10-6,99 (M, 1H), 5,78
(r, J=8.0 ', 1H), 4,48-4,20 (M, 1H), 4,06-3,91 (M, 1H), 3,59 (axa, J=11,1, 5,6 T'u, 1H), 3.41 (c, 1H), 3.22 (2c,
3H, porameps), 3,14-3,01 (m, 1H), 2,82-2,67 (M, 1H), 2,50-2,04 (M, 2H), 2,01-1,79 (M, 4H), 1,77-1,56 (M, 3H),
1,60-1,46 (m, 1H), 1,36 (2c, 9H, poramepsr), 1,29-0,98 (M, 2H), 0,85-0,64 (M, 1H), 0,47-0,30 (M, 2H), 0,14 -
0,08 (M, 2H); '°F SIMP (282 MT'u, IMCO-dg) 3 -127.42, -128.68 poramepsr; MC (MP+) 518.6 (M+1), 540.6
(M+Na), (UP-) 516,5 (M-1), 552,5 (M+Cl); ontiueckoe BpamieHue [o]p=(+) 126,6 [0,15, MeOH].

Cramus 4. Tloayuenue (2R,4R)-N-(5-(3-muxronponun-1-(2-okconunepuaut-1-um)mpomu)-2-propde-
HUT)-4-METOKCHITUPPOTHIUH-2-KapOokcamuaa (44d).

CoeauHeHHe 44d MOJTy4aau u3 MmeTuiI-(2R,4R)-tpet-0yTiin-2-(5-((+)-3 -muxronponui-1-(2-
OKCOMHUIEPHIUH- 1 -um)mponun)-2-propdhernakapdbamonn)-4-MeTOKCHTHPPOMAHH- 1 -kapOokcunara (44c) (400
mr, 0,773 mmoms) ¢ mpumeneHueM 3H. HCl B Metanone (2,58 mu, 7,73 MMOJb) B COOTBETCTBHH CO CIIOCOOOM,
ONMMCAHHbIM HAa cTaauu 6 cxembl 4, ¢ moaydyeHueM (2R, 4R)-N-(5-(3-uukiaonponui-1-(2-okconunepuauH-1-
Wn)nponui)-2-PpropPeHun)-4-MeTOKCHITUPPOTHIUH-2-kapOokcamuaa (44d) (351 wmr, 0,773 MMOJb, BBIXOX
100%) B BHAE CBETJIO-KOPHYHECBOTO CHPOMOOOPA3HOTO BEIICCTBA, 'H IMP (300 MI', IMCO-dg) & 10,51 (c,
1H), 10,37 (c, 1H), 8,78 (¢, 1H), 7.73 (ax, J=7.6, 2,2 T'u, 1H), 7,27 (ax, J=10.,6, 8,5 T'u, 1H), 7.14 (axa, J=8.1,
4.8,22Tu, 1H), 5,79 (an, J=9.,5, 6,5 Ty, 1H), 4,71-4,35 (M, 1H), 4,22-4,02 (m, 1H), 3,47-3,35 (M, 1H), 3,36-3,20
(M, 1H), 3,20 (c, 3H), 3,14-3,04 (m, 1H), 2.82-2.67 (M, 1H), 2,65-2,52 (m, 1H), 2,39-2,18 (M, 3H), 2,06-1,85 (M,
2H), 1,79-1.44 (v, 4H), 1,31-0,98 (M, 2H), 0,84-0,64 (v, 1H), 0,48-0.31 (M, 2H), 0,12 - -0,07 (M, 2H); °F SIMP
(282 MI', IMCO-dy) 8 -125,55; MC (UP+) 418.6 (M+1), 440.5 (M+Na), (UP-) 416,5 (M-1), 452.,5 (M+CI).

Cragua 5. Tlomxyuenue (2R, 4R)-N1-(5-xmopmupuaun-2-um)-N2-(5-((+)-3-uuxaonpomui-1-(2-okcomnumne-
puauH- 1 -ua)nponun)-2-propheHun)-4 -METOKCHITUP PO IUH- 1,2 - nukapbokcamuaa (44e).

B pe3yabpTare peakuuu (2R,4R)-N-(5-(3-uuknonponuu- 1 -(2-0KCOMUNEPUAHH- | -UT)TpONHIT)-2-
¢drophennn)-4-meTokcHnuppomauH-2-kapookcamuaa (44d) (340 mr, 0,749 mmons) B Terparuapodypane (50
M) ¢ ¢peHuI-5-XxTopnupuauH-2-uiakapdamarom (13b) (280 mr, 1,125 MMo07B) C HCIONB30BaHHEM |H. BOIHOTO
pacteopa ruapokapoonaTta Hatpus (15 M, 15,00 MMOJIB) B KAUCCTBE OCHOBAHHSA, B COOTBETCTBHHU CO CITOCOOOM,
OIMCAHHBIM HA CTaAWM 3 CXeMbl 13, mocie OYMCTKH KOJOHOYHOH (hmam-xpomartorpadueit (cumukarens, 12 T,
amoupys cmecbto CMA 80 B xmopodopme, 0-100%), noayyanu uucteiid (2R,4R)-N1-(5-xmopnupuaus-2-umn)-
N2-(5-((+)-3-uuxaonpomnui- 1 -(2-okconunepuauH- 1 -mwm)nponun)-2 -propeHun)-4 -MeTOKCUHMUPPO M IUH- 1,2 -
nukapooxcamun (44¢) (210 mr, 0,367 mMoutb, BbIXoa 48,9%) B BHIOC OEI0T0 TBEPIOTO BCILECCTBA; 'H SsMP (300
MI'u, IMCO-dg) 5 9,53 (c, 1H), 9,18 (c, 1H), 8,30 (ax, J=2,6, 0,8 I'u, 1H), 7,91 (ax, J=9,0, 0,8 T'u, 1H), 7,87-
7,73 (m, 2H), 7.21 (an, J=10,7, 8,5 T'u, 1H), 7,10-6,99 (M, 1H), 5,85-5,68 (M, 1H), 4,60 (ax, J=9,1, 3,9 I'u, 1H),
4,12-3,98 (M, 2H), 3,83-3,65 (M, 2H), 3,24 (c, 3H), 3,14-3,00 (m, 1H), 2,83-2.64 (m, 1H), 2,47-2,32 (M, 1H),
2,35-2,20 (m, 1H), 2,18-2,03 (m, 1H), 2,01-1,81 (M, 2H), 1,75-1,56 (m, 3H), 1,61-1,44 (M, 1H), 1,27-0.97 (M,
2H), 0,83-0,64 (M, 1H), 0,47-0,30 (m, 2H), 0,10 - -0,07 (m, 2H); "°F SIMP (282 MT'n, IMCO-d6) & -127,47; MC
(AP+) 572,6 (M+1), 594,5, 596,5 (M+Na), (UP-) 570,5, 572,5 (M-1); ontuueckoe Bpamenue [o]p=(+) 174,3
[0,21, MeOH].
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Cxema 45
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[Tonyuyenue (2R,4S)-N2-(5-((+)-1-amuno-3-1mknonpomnui- 1-(nupuaun-4-un)nponun)-2-propdernn)-N1-
(5-xnmopnupuauH-2-1)-4-MeTOKCH-4- Qe HUITTUPPOTHAUH- 1, 2-tuKkapOokcamua (45¢).

Cramus 1. Ionyuenue (2R,4S)-tper-Oytun-2-(5-((-)-3-uuknonponun-1-((S)-1,1-aume T THiacy mbQuH-
amMu0)- 1 -(mupuauH-4-un)npomnun)-2 -h ropp e HUIKap OaMOo U1 )-4 -Me TOKCH-4 ~-(h EHHITITHP POJTH U H- | -KapOOKCH-
nata (45a).

B pesynprate peakuun (2R,4S)-1-(Tper-OyTokcHkapOOHHIT)-4-MeTOKCH-4-(hEHUITTUPPOITUIUH-2-KapOo-
HOBoW kucnotel (34a) (160 wmr, 0,498 wmmoms), (R)-N-((-)-1-(3-amuno-4-dpropdenun)-3-uuxnonponun-1-
(nupuaAMH-4-Un)Opormu)-2-MeTuamnponan-2-cynspunamuia (39e) (194 mr, 0,498 mmMous) B TeTparuapodypaHe
(10 mur) ¢ MPUMEHEHHEM STHII-2-3TOKCUXHHONHUH-1(2H)-kapOokcunara (123 mr, 0,498 MMOITB) ¢ HCITONB30BAHH-
€M YCJIOBUH PEaKLUH U BBIACICHUS NMPOAYKTA, OMMUCAHHBIX HA cTaguu 10 cxeMsl 1, mociie OUUCTKU KOJJOHOYHOM
¢dmm-xpomartorpadueit (cunukarens, 25 r, amoupys cmecbto CMA 80 B xmopodopme, ot 0 1o 100%) mosy4a-
1 (2R,4S)-Tper-0yTHn-2-(5-((-)-3-muxnonpomnun- 1-((S)-1, 1-nume Tun3THNICY T UHAMHIO )- | -(TUp HaHH-4 -
un)nponun)-2-propdenunkapoamonin)-4-meTokcH-4-peHUIMHppoIH IHH- 1 -kapOokcunat (45a) (287 wr, 0,414
MMOJIb, BeIX0A 83%) B BUAE 0€IOr0 TBEPAOTO BEIIECTBA, 'H sIMP (300 MI'u, AMCO-ds) & 9,49 (2¢, 1H, pora-
Mmepsl), 8,77-8,28 (m, 2H), 8,04 (m, 1H), 7,53-7,08 (M, 8H), 5,48 (m, 1H), 4,35 (m, 1H), 3,77 (¢, 1H), 3,41 (c, 2H),
2,85 (2¢, 3H, poramepsr), 2,78-2,35 (m, 3H), 1,33 (2¢, 9H, poramepsr), 1,15 (m, 10H), 1,02-0,82 (m, 2H), 0,64
(m, 1H), 0,36 (m, 2H), 0,04 - -0,15 (v, 2H); "°F IMP (282 MI'n, IMCO-dg) & -128,09, -129,50 poramepsi; MC
(UP+) 693,7 (M+1), 715,7 (M+Na), (UP-) 691,7 (M-1), 727,7 (M+Cl); ontuueckoe Bpamenue [a]p=(-) 8,0
[0,075, MeOH].

Cragusa 2. Ilomydyenue (2R,4S)-N-(5-(1-amuHO0-3-upknonpomui-1-(mupuaus-4-un)npomnun)-2-propde-
HHIT)-4-MeTOKCU-4-(DeHUITMUP POTUIUH-2-KapOokcamua (45b).

B pesymprate peakuuu (2R,4S)-tper-0yTHin-2-(5-((-)-3-umkmonpomnui-1-((S)-1,1-1umMe THI TUICY T UH-
amu10)- 1-(nupuauH-4-un)nponui)-2-propdenunkapoamons)-4-me TokcH-4 -G e HUITMTUPP OTH TU H- | -KapOOKCHIa-
Ta (45a) (280 mr, 0,404 mMmois) B MeTaHOIBHOM pactBope HCl (2,694 mn, 8,08 MMOJB) ¢ MOCEIyFOIUM BBIJC-
JICHHEM M OYHCTKOH MNpPOAYKTa, KaK OMHCAHO Ha cTamud 6 cxembl 4, momy4anu (2R,4S)-N-(5-(1-amuno-3-
LHKJIOIPOITHII- 1 -(MUpUIUH-4-u)iponun)-2-propdenun)-4-me TokcH-4-(h € HUIITUPPOTU AU H-2 -KapOOKCaAMH T
(45b) (227 wr, 0,404 mmoib, Berxoa 100%), THAPOXIOPHIHYIO COJIb, KOTOPYIO HCIIOJIB30BAJIM B TAKOM BHIE HA
cnenyrouei ctaquu, MC (UP+) 489,5 (M+1), (1P-) 487,4 (M-1), 523,5 (M+Cl).

Cramua 3. Ilomyuenue (2R,4S5)-N2-(5-((+)-1-amuHO-3-1uKnonpomnui- 1 -(MUpUAHH-4- 1) TP OIHII)-2-
¢dbropdpennn)-N 1-(5-xnopnupuauH-2-ui)-4-Me TOKCH-4 - e HUITTHPP OTUAMH- 1 ,2-nukapOokcamuia (45¢).

B pesynprate peakumu (2R,4S)-N-(5-(1-amuH0-3-uukiaonponui- 1 -(mupuauH-4-un)npomnun)-2-gpropde-
HHIT)-4-MeTOKCH-4-(he HUIUP poTHIHH-2-KapOookcamuaa (45b) (111 wmr, 0,444 mmone) B Terparuapodypane (50
M) ¢ GeHHI-S-xmopnupuanH-2-unkapbamarom (13b) (227 mr, 0,404 MMONB) C HCIOJIB30BAaHHEM |H. BOJHOTO
pactBopa ruapokapooHaTa HaTpus (8,08 M, 8,08 MMOITB) B KaUeCTBE OCHOBAHMS, B COOTBETCTBHH CO CITOCOOOM,
OIMCAHHBIM Ha CTaAHU 3 cXeMsbl 13, mociae OYMCTKH KONOHOYHOH (uaiu-xpomarorpadueit (cunukarens, 12 r,
samoupys cmecsto CMA 80 B xnopodopme, 0-100%) momyqamu (2R,4S)-N2-(5-((+)-1-amuno-3-uuxnonponun-1-
(nupuauH-4-un)npormin)-2-propdernn)-N 1-(S-xmopnupuanH-2-un)-4-metokcu-4-pe Hunmupponuaus-1,2-1u-
kapOokcamuz (45¢) (50 mr, 0,078 mmons, Berxox 19,24%) B Bume 0e0ro TBEpIOro BEINECTBA, 'H SIMP (300
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M, IMCO-dg) 8 9,46 (c, 1H), 9.23 (c, 1H), 8,59-8,36 (v, 2H), 8,31 (x, J=2,6 T, 1H), 7.97-7,88 (m, 2H), 7.81
(am, J=9,0, 2,6 Tu, 1H), 7.43 (n, J=4,2 Ty, 4H), 7,40-7.32 (M, 3H), 7,21-7,09 (M, 2H), 4,65 (1, J=6,2 'y, 1H),
423 (1,J=10,8 Ty, 1H), 3.90 (1, J=10,8 T'y, 1H), 2,84 (c, 3H), 2,62 (1, J=6,4 T'w, 2H), 2,40-2.25 (m, 2H), 2.,26-
2,12 (v, 2H), 1,12-0,94 (m, 2H), 0,73-0,54 (M, 1H), 0,43-0,27 (v, 2H), 0,01 - -0,17 (m, 2H); "°F SIMP (282 MTI',
IMCO-dg) & -128,48; MC (MP+) 643.,6, 6457 (M+1), (UP-) 641,6, 643,6 (M-1); orrHueckoe BpamcHUE
[at]p=(+) 99,23 [0,26, MeOH].

Cxema 46
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Iomyuyenne  ((2R,4R)-N2-(5-((+)-1-amuno-3 -mxstonpormt- 1 -(2-me trirmupu aus-4 -wi) mporoa )-2 -hrop-
(hermn)-N 1 -(5-xnopnupuanH-2-ui)-4 -METOKCUITMPPOIKMAMH- 1,2 - nukapookcamuaa (46k).

Craaus 1. [TonyueHue 2-Me TMIM30HUKO TUHOBOM KHCTOTHI (46b).

K pactBopy 2,4-aumetnmmpuanna (46a) (100 r, 933,245 mmoas) B Boae (1000 mt) no yacTsam gobasisiiin
nepmanrasat kaiaus (294,97 r, 1866,489 mmonb) B TeueHue 2 u. [TomyuyeHHYIO PEakLIMOHHYIO CMECh HarpeBaix
npu 80°C B Teuenue 12 4. PeakumoHHYI0 CMECh OXJTaXK AU A0 KOMHATHOM TeMIepaTypsl, (JUIbTPOBAIM Y€pe3
CJI0HM LIEIMTA MU KOHLEHTPUPOBAIH (DMIILTPAT MPH MOHMKCHHOM AaBjicHud 10 oobema 250 vt mpu 50°C. TTomy-
yeHHbIN pacTeop oxiaxaanu 10 0°C u mosoaunu pH 1o 3, ucnonssys 11 HCI (temniepatypa ot 0 mo 5°C). Io-
JIYYEHHOE TBEPIOE BEIICCTBO COOMpanu (PMIbTPALMEN, MPOMBIBAIM OXJIAKICHHON BOJON U CYIIWIH C MOIyYE-
HHEM 2-METWIM30HMKOTHHOBOM KHcIoThI (46b) (22,3 r, Berxox: 17,42%); 'H AMP (D-0) & 8,52 (c, 1H), 7.94-
7,90 (m, 2H), 2,69 (¢, 3H); MC (+) 138,1 (M+1).

Craausa 2. [Toxyuenue N-meTokcu-N, 2 - ITMMETHIIM30HUKOTHHAMKAA (46¢).

K nepemeruanHoMy pacTBopy 2-METHIM30HUKOTHHOBOM KMCIOTHL (46b) (17,8 r, 129,798 mmons) B N,N-
numetwigopmamuzae (180 m) nobasmsuin N, N-aumsonpormumdtTinamus (67,105 r, 519,192 mmons) u 1-3Tmn-3-
(3-mmmeTrnamunonpormt)kapooauumuaa rugpoxiaopua (EDCI, 40,299 r, 259,596 MMoib) U rHOpOKCHOCH3OT-
puaszon (HOBt, 39,753 r, 259,596 mMmomb) mpu koMHaTHOM TemmepaTtype. [10yYeHHYI0 PEaKLIMOHHYIO CMECh
nepememmBanu 0,5 4 npyu KOMHaTHOM Temmeparype, 3ateM ao6asmsui N,O-IUMETHITHAPOKCHIAMMHA THIPO-
xyopua (13,8 r, 141,479 mmons). PeakimoHHY 10 CMECh IEPEMEIIMBAIM IPU KOMHATHOM TEMIICPATYPE B TCUCHUC
12 4, racwiu Bogow (500 M), sxcTparupoBanu dtrinauetatoM (3x500 min). OOBbeAUHEHHBIE OPraHUYECKHE CII0M
CymuM Haa cynbdaTom HaTpust, GUIBTPOBATH M KOHLICHTPUPOBaIH. [TomyueHHBIH OCTaTOK OYMINATHA KOJTOHOY-
HOM xpomaTorpadueii ¢ nomyueHueMm N-meTokcu-N,2-aumeTransonukoTuHamuaa (46¢) (23 r, seixox 98,4%) B
BUJIC KPaCHOBATOrO IrycToro Teepaoro semectsa; 'H IMP (CDCls) & 8,29-8.27 (c, 1H), 7,08-7,01 (m, 2H), 3,27
(c,3H), 3,07 (¢, 3H), 2,32 (¢, 3H); MC (MP+) 181,1 (M+1).

Craaums 3. [Tonyuenue 1-(2-metrnnupuaus-4-ui)staHoHa (46d).

K nepememanHomy pactBopy N-meTokcu-N,2-auMeTHIH30HMKOTHHAMKU A (46¢) (26 T, 144,281 mmonb) B
TI'® (520 mn) modasmsam MeLi (6,342 r, 288,562 mmonb, 1M pacteop B TT @) B atmocepe asora ripu -78°C.
PeakimoHHy0 cMeCh HarpeBaIyM 4O KOMHATHOM TEMIICPATyPbl B TCYCHUE | 4, raCHIM HACHIIUCHHBIM PAaCTBOPOM
NH,CI mpu 0°C. TomyueHHYI0 PeakLHOHHY CMECh IKCTPArdpoOBaId 3THIALIETATOM M MPOMBIBAIM OpraHUYE-
CKHMI CJI0M BOJOM M HACBIILIEHHBIM COJICBBIM PACTBOPOM, CYIUMIM Haa cyab(daToM HaTpus, (PMIbTPOBAIM U KOH-
LeHTpupoBanH. [lonyueHHBIH OCTAaTOK OYMINATM KOJOHOYHOM xpomatorpadueit c¢ mnomyuenuem 1-(2-
meTwirmpuauH-4-un)eraona (46d) (11 r, Beixoa 56,4%) B BUIe KpacHOBATOM ryctoit xuakoctu; 'H SIMP
(CDCl3) & 8,61-8,59 (a, 1H), 7,51-7.45 (a, 1H), 7,45-7,44 (m, 1H), 4,05-4,02 (c, 3H); MC (UP+) 136,1 (M+1).
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Cragus 4. Tlonyyenue 3-1MKJIONponuiI-1-(2-mMeTHimupuauH-4-ua)npon-2-eH-1-oHa (46e).

CoecnuHenue 46¢ momyyanu u3 1-(2-metumupuaun-4-un)sranona (46d) (11 r, 81,383 MMo01B) B COOTBET-
CTBHH CO CIIOCOOOM, OITHCAHHBIM HA CTaAMH 1 cxeMsl 31, ¢ MoJTyueHHEM MOCJE OYHCTKH KOJOHOYHOH XpoMarto-
rpagueii 3 -uuxonponun- 1 -(2-MeTumupuauH-4-un) npon-2-¢H-1-o1a (46¢) (4,5 r, Berxox 29,5%) B BUAC Kpac-
HoBatoi >xuakoctu, MC (MP+) 188,1 (M+1).

Cranus 5. TToayueHue 3-1MKIOMPONHI-1 -(2-Me THIMHPUAUH-4-1T)TponaH-1-0Ha (46f).

Cocnunenue 46f moayyamu u3 3-mukaonponui-1-nmupuauH-4-un-nponeHoHa (46e) (8 r, 42,726 MMoIb) B
COOTBETCTBHM CO CIOCOOOM, ONMHCAHHBIM HA CTaTUM 2 CXeMbI 31, C MOJyYEHHEM MOCJE OYUCTKH KOJOHOYHOMH
xpoMmarorpagueii 3-uukaonponui-1-(2-meruanupuaud-4-ua)mponan-1-o1a (46f) (5,5 r, seixon 68,1%) B BHAC
xeurroit xuakocty; 'H SIMP (CDCl5) 8 8,61-8,59 (x, 1H), 7.53-7.48 (v, 1H), 7.46-7,20 (v, 1H), 3,02-2,97 (m,
2H), 2,58 (c, 3H), 1,60-1,53 (M, 2H), 0,85-0,71 (m, 1H), 0,71-0,67 (M, 2H), 0,42-0,37 (M, 2H); MC (MP+) 190,2
M+1).

Cragus 6. [MomyueHue (R)-N-(3-uuxaomponui-1-(2-MeTHIMHPUAHH-4-HT)IPONUIHACH)-2 -MECTUITPONAH-
2-cy mb(puHamMuaa (46g).

CocouHeHue 40g mMONy4Yand W3 3-LMKJIOMPONHI-1-(2-MeTunmupuauH-4-wn)nponan-1-ona (46f) (5,5 r,
29,062 mmob) U R-2-metunnponan-2-cyaspunamuna (4,209 r, 34,729 MMO0J1b) B COOTBETCTBUH CO CIIOCOOOM,
OTMCAHHBIM HA CTaauH 3 CXEMBI 31, C MOJy4YEHHEM IOCJIE OYHUCTKM KOJOHOYHOH Xpomarorpadueit (R)-N-(3-
LUKJIO MPOMHI- 1 -(2 -ME THAMMPHIUH-4 -UJT) MPOMMIUACH)-2 -METHIIPONaH-2-cyibpuHamuaa (46g) (7 r, BBIXOQ
82.,44%) B BHze xeToil xuaxoctr; 'H SIMP (CDCls) 8 8,59-8,49 (M, 1H), 7,51-7.33 (M, 2H), 3,32-2,98 (M, 2H),
2,54 (c, 3H), 1,54-1,49 (m, 2H), 1,42-1,13 (M, 9H), 0,85-0,71(m, 1H), 0,71-0,67 (M, 2H), 0,42-0,37 (m, 2H); MC
(UP+) 293.2 (M+1).

Cramua 7. TomyueHue (R)-N-((-)-1-(3-amuno-4-propeHu)-3 -muxonponui-1-(2-MeTumupuIuH-4 -
WT)ITPOIIHII)-2-METHIIIPOAH-2-Ccy Ib(uHamMuaa (46h).

Cocmunenue 46h momyyamu w3 (R)-N-(3-muxinonmpomui-1-(2-MeTHIMHPHIUH-4 -HJT) TPOMMITUICH)-2 -
METHINponaH-2-cynbpuHamuga (46g) (5,5 r, 29,062 mmop) U R-2-meTunnponan-2-cyappunamuga (2 r, 6,839
MMOJIb) U CBEKCIMPUIOTOBJICHHOTO (3-(OUC(TPUMETHICUIHI)aMHUHO)-4-propdeHua)marauinopomuaa (1c) (19,10
M, 15,28 MMOIB) B COOTBETCTBHH CO CHOCOOOM, OMIMCAHHBIM HA CTATUH 4 CXeMBI 31, C MOJYYCHHUEM MOCIIE OYH-
CTKH KOJOHOYHOH  xpomarorpadueii  (R)-N-((-)-1-(3-amuno-4-¢propdeHin)-3-uukaonponui-1 -(2-MeTu-
MHPUAMH-4-HT)IPONU)-2-MeTUPOonaH-2-cyns(punamuaa (46h) (0,8 r, serxox 29,0%) B BUaE KpaCHOBAaTOM
rycroit sxuaxocti;, 'H SIMP (JIMCO-dg) 8 8,36-8.34 (1, 1H), 7.24 (c, 1H), 7,12-7,10 (a, 1H), 6,95-6,88 (M, 1H),
6,76-6,73 (m, 1H), 5,38-5.32 (c, 1H), 5,17-5,11 (c, 2H), 2,58-2,45 (c, 3H), 2,05-2,01 (m, 2H), 1,55-1,51 (M, 2H),
1,28-1,10 (M, 9H), 0,67-0.45 (M, 1H), 0,39-0,37 (M, 2H), 0,03-0,00 (M, 2H); MC (1P+) 404,3 (M+1); onTHue-
ckoe BparmeHue [a]p=(-) 55,0 [0,28, MeOH].

Cramus 8. Tlomyuenme (2R, 4R)-tper-OyTuna-2-(5-((-)-3-uukiaonponui-1-((R)-1,1-1uMeTUAITHICY Tb-
¢urAMHUI0)- 1-(2-MeTHIMMPUAUH-4-UT)poITHI) -2 -(hTopdhe HUAKAPOAMOHIT) -4 -ME TOKCHITUPPOTUAHH- | -KapOOKCH-
nara (461).

B pesyaprate peakuuu (2R,4R)-1-(TpeT-0yTOKCHKAPOOHMIT)-4-METOKCHITHPPOTMANH-2-KAPOOHOBOH KH-
caotsl (36a) (245 mr, 1,0 mmoms), (R)-N-((-)-1-(3-amuno-4-(propperm)-3 -nukio mponui- 1 -(2-Me THIITHPH U H-
4-11)MPONMIT)-2-MeTHINPONaH-2 -cy tb(punamuna (46h) (404 mr, 1,0 mmoas) B Terparuapodypase (50 mi) ¢
NPUMEHCHUECM 3TUJI-2-3TOKCUXHHOIUH-1(2H)-kapbokcunara (247 mr, 1,0 MMOJB) C HCIOIB30BAHHEM YCIOBHIHA
PCAKIMH U BBIACJICHUS MPOAYKTA, ONMUCAHHBIX HAa ctagud 10 cxeMmbl 1, moCie OYMCTKH KOJIOHOYHOM (hyarmi-
xpomarorpadueit momyyamu (2R,4R)-tper-OyTHn-2-(5-((-)-3-uukiaonponuin-1-((R)-1, 1 -ruMeTHI THICY TB(DHH-
aMu0)-1-(2-mMeTuanupuIUH-4-11)mpom)-2 -hroppe HuIKapOaMOUT)-4 -ME TOKCHITUPPOTUAUH- | -KApOOKCHUIAT
(461) (485 wmr, 0,769 MmMob, BBIX0A 77%) B BHAC OCCIBETHOTO TBEPAOTO BEIIECTBA, "H SIMP (300 MI'u, IMCO-
dg) 0 9,47 (2¢, 1H, poramepmnr), 8,33 (7, J=5,4 I'u, 1H), 8,09-7,77 (m, 1H), 7,26-7,15 (M, 3H), 7,08 (an, J=5.3, 1,7
I'u, 1H), 5,41 (2¢, 1H, poramepsr), 4,46-4,16 (m, 1H), 3,97 (ax, J=9,1, 4,1 T'u, 1H), 3,57 (ax, J=11,0, 5,4 Ty,
1H), 3,36-3,24 (M, 1H), 3,21 (M, 3H), 2,65-2,53 (M, 1H), 2,45-2,39 (M, 4H), 2,01-1,84 (M, 1H), 1,33 (2¢, 9H, po-
tamepsl), 1,14 (M, 10H), 0,90 (M, 2H), 0,71-0,54 (m, 1H), 0,42-0,32 (v, 2H), -0,00 - -0,17 (m, 2H); '°F SIMP (282
MTIu, IMCO-d¢) o -127,87 (x, J=8,1, 7,2 T'm), -128,88 poramepsr; MC (UP+) 631,7 (M+1), 653,7 (M+Na), (UP-)
629,6 (M-1); ontuueckoe BpareHue [a]p=(-) 50,2 [0,175, MeOH].

Cramua 9. Tlomyuenue (2R,4R)-N-(5-(-1-aMuHO-3-IUKIOTPOIHII-1-(2-METHIMHPHIUH-4-H]T) TPOITHIT)-2-
¢propdeHT)-4-ME TOKCHTHPPOTUAHH-2 -KapOokcamMuaa (46j).

B pesymprare peakuuu (2R, 4R)-tper-0yTHin-2-(5-((-)-3-muxnonponui-1-((R)-1,1-1uMeTHIRTUICY T () UH-
aMu0)-1-(2-mMeTuamupuIUH-4-11)mpom)-2 -hroppe HuIKApOAMOUT)-4 -ME TOKCHITUPPOTUIUH- | -kKapOOKCHUIaTa
(461) (475 wmr, 0,753 mmous) B 3H. MeTaHotbHOM pactBope HCI (5,020 mu, 15,06 MMOJB) C MOCICTYHOIHUM BhI-
JICJICHUEM U OYMCTKOM MpPOAYKTA, KaK OMUCAHO Ha craauu 6 cxeMmsl 4, noaydaad (2R, 4R)-N-(5-(-1-amuHo-3-
IHKJIO TPOTHII- 1 -(2-Me TUNUpH IHH-4 - ) ponui) -2 -hropde Hu)-4 -METOKC UTTHPPOUAUH-2 -KapOokcamMu, (46))
(376 wmr, 0,753 mmob, Beixoa 100%), rHAPOXTOPUAHYIO COJTb, B BUAC IPASHOBATO-0CJIOT0 TBEPAOTO BEIICCTBA;,
"H SIMP (300 MI', IMCO-dq) 8 10,69 (c, 1H), 10,40 (c, 1H), 9,76 (c, 3H), 9,55 (wc, 1H), 8,90-8.67 (v, 2H),
7.89-7,76 (m, 2H), 7,76-7,62 (M, 1H), 7,53-7,28 (M, 2H), 4,61-4,43 (m, 1H), 4,22-3,98 (M, 1H), 3,49-3.33 (M,
1H), 3,33-3,22 (m, 1H), 3,17 (¢, 3H), 2,69 (a, J=6.8 ', 3H), 2,66-2,50 (M, 1H), 2,50-2.39 (M, 1H), 2,31-2,12 (M,
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1H), 1,34-1,15 (m, 1H), 1,16-0,94 (m, 1H), 0,79-0,60 (m, 1H), 0,46-0,33 (m, 2H), 0,10-0,00 (m, 2H); "°F SAMP
(282 MI'y, AMCO-dg) 8 -122,19;, MC (HP+) 427,5 (M+1), (UP-) 425,5 (M-1), 461,4 (M+C]).

Cragust 10. Tlonyuenue ((2R,4R)-N2-(5-((+)-1-amuHo-3-uuxnonponui-1-(2-mMerunnupuanH-4-um)npo-
nui)-2-dropdennn)-N1-(5-xnopnupuaus-2-un)-4-meTokcunuppoauauH-1,2-nukapdoxcamuna (46k).

B pesyabrare peakuun (2R,4R)-N-(5-(-1-amuno-3-uuknonponui-1-(2-MeTHInupuauH-4-11)Iporut)-2-
dbropdennn)-4-metokcunupponuaus-2-kapbokcamuaa (46j) (370 mr, 0,741 mmoss) B Terparunpodypane (55
M) ¢ peHmn-S-xmopnupuaus-2-uwikapoamarom (13b) (203 mr, 0,815 mMmoinp) ¢ UCHONb30BaHHEM THAPOKAPOO-
Hara Hatpus (14,82 mu, 14,82 mmonb, 1H. BOAHBIH pacTBOP) B KaU€CTBE OCHOBAHUSI B COOTBETCTBHH CO CIIOCO-
O0M, OmHMCaHHBIM Ha CTaauu 3 cxembl 13, mocie O4YMCTKH KOJOHOYHOH (udm-xpomarorpadueii mosyyanu
((2R,4R)-N2-(5-((+)-1-amuHO-3-uuknonponui- 1 -(2-merunnupuauns-4-un)nponun)-2-propdenun)-N1-(5-xnop-
NUPHIONH-2-1i1)-4-MeToKCcunupponuant-1,2-nukapbokcamun (46k) (190 mr, 0,327 mmouns, Beixoa 44,1%) B Biae
6esioro TBEpAOro BELIECTBA, 'H SIMP (300 MI'u, JIMCO-dg) & 9,45 (c, 1H), 9,15 (c, 1H), 8,33-8,24 (m, 2H),
7,95-7,82 (m, 2H), 7,81 (an, J=9,0, 2,6 I'u, 1H), 7,24 (n, J=1,7 I'y, 1H), 7,16-7,09 (M, 3H), 4,57 (an, J=9,2, 3,9
I'u, 1H), 4,11-3,97 (m, 1H), 3,85-3,63 (M, 2H), 3,20 (¢, 3H), 2,48-2,38 (M, 1H), 2,40 (c, 3H), 2,35-2,21 (M, 2H),
2,24-2,03 (m, 3H), 1,11-0,93 (m, 2H), 0,73-0,51 (m, 1H), 0,41-0,25 (m, 2H), -0,02 - -0,14 (m, 2H); '°F IMP (282
MTI'u, IMCO-dy) & -128,45; MC (HP+) 581,6, 583,6 (M+1), 603,6 (M+Na), 579,5 (M-1), 615,5, 617,5 (M+Cl),
onrruueckoe BpaiueHue [o]p=(+) 92,12 [0,33,MeOH]; ananus, paccunrannsiii mis C3H;4CIFNO5-0,75H,0: C,
60,60; H, 6,02; N, 14,13; naiineno: C, 60,90, H, 6,00; N, 14,17.
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IMonyuenune (2R,4R)-N2-(5-((+)-1-amuno-3-uuknonponui- 1 -(nupunun-4-wn)nponun)-2-dropdennn)-N1-
(5-xnmopnupuann-2-un)-4-dpenunnupponuant-1,2-nukapobokcamuna (47d).

Cranust 1. Tlony4yenue (2R 4R)-tper-Oytin-2-(5-(3-uuxmonponun-1-((R)-1,1-gumerunstuncynspunamu-
10)-1-(nupunun-4-un)nponun)-2-propdenunkapdamon)-4-dbenunnupponuauu-1-kapdokcunara (47b).

B pesynbrare peakuuu (2R,4R)-1-(Tper-6yTokcukapOoHm)-4-heHuanupponuanH-2-kapooHOBOH KHCIIO-

(47a) (230 wmr, 0,789 wmwmonb), (R)-N-((-)-1-(3-amuno-4-dropdenmn)-3-uuknonpomnui-1-(nupugus-4-
ui)nponui)-2-Metuinponas-2-cynsdunamuna (39) (308 mr, 0,789 mmonb) B Terparuapodypane (10 mi) c
npUMeHeHUeM 3TuI-2-3Tokcuxunonud-1(2H)-kapbokcunara (195 mr, 0,789 MMo/b) ¢ HCMOJIB30BAHUEM YCIIO-
BHUIl peakLMU U BbIAENIeHNs] MPOAYKTA, ONHCAHHBIX Ha ctaauu 10 cxembl 1, mocse O4UCTKHM KOJOHOUHOH ¢huiaL-
xpomarorpadueii  momydanu (2R ,4R)-tper-Oytun-2-(5-(3-unknonponun-1-((R)-1,1-qumerunstuncynbpus-
amuno)- 1 -(nupuaus-4-un)nponun)-2-propdenunkapbamons)-4-penunnupponuaut-1-kapdokcunar (47b) (255
mr, 0,385 mMmoub, Bbixon 48,7%) B Bune npo3payHoro macisuucroro Beuecrsa. MC (HMP+) 663,7 (M+1).

Cragust 2. Tlomyuenue (2R,4R)-N-(5-(1-amuno-3-uuknonponu-1-(nupuaun-4-uin)nponun)-2-hropde-
HUI)-4-deHunnupponuanH-2-kapbokcammaa (47¢).

B pesynbrare peakuuu (2R 4R)-tper-Oytin-2-(5-(3-uuxnonponun-1-((R)-1,1-gumerunatuncynsdpunamu-
10)-1-(nupuans-4-un)nponun)-2-propdbennnkapbamonn)-4-penunnupponuans-1-kapookcunara (47b) (255 mr,
0,385 mmonp) B Metadosne (10 mi) ¢ ucnons3osanuem 4H. HCl B nuokcane (1,282 mu, 3,85 mMmorb) ¢ mocre-
OYIOLMM BbIJEJIEHHEM M OYMCTKOH NMPOAYKTA, KaK OMUCAHO Ha cTaguu 6 cxemsl 4, nomydanu (2R,4R)-N-(5-(1-
aMHHO-3-uuksonponui- 1 -(nupuaun-4-un)nponun)-2-propderun)-4-beHunnupponuaus-2-kapboxkcamun  (47¢)
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(95 wmr, 0,207 MMoub, BeIXOA 53,9%) B BUAE NpO3pauHOro MACJISIHUCTOTO BEILECTBA. 'H stMP (300 MI'y, CDCly)
6 10,26 (¢, 1H), 8,65-8,57 (m, 1H), 8,54 (n, J=6,0 I'u, 2H), 7,41-7,30 (m, 4H), 7,30-7,21 (m, 3H), 7,12-6,95 (M,
2H), 4,15 (an, J=9,8, 2,8 I'y, 1H), 3,56-3,44 (m, 1H), 3,42-3,25 (M, 1H), 3,17 (1, J=9,3 T'y, 1H), 2,67-2,52 (M,
4H), 2,42-2,30 (m, 3H), 1,29-1,03 (M, 2H), 0,80-0,59 (m, 1H), 0,53-0,34 (M, 2H), -0,00 (m, 2H); '°F SIMP (282
MTI 'y, CDCly) & -132,94; MC (UP+) 459,4 (M+1).

Cragus 3. Iloayuenue (2R,4R)-N2-(5-((+)-1-amuno-3-uukiaonponui-1-(mupuaus-4-mn)nponun)-2-
¢dropdpenun)-N1-(5-xnopnupunun-2-un)-4-penunnupponunus-1,2-nukapdokcamuna (47d).

B pesynbrate peakumu (2R,4R)-N-(5-(1-amuHO-3-1mknonponui- 1 -(mupuauH-4-un)npomnmn)-2-drop-
tbenun)-4-benunnupponuauu-2-kapdbokcamuna (47¢) (95 mr, 0,207 mmoss) B Tetparuapodypane (10 mia) ¢ de-
HWJI-5-XJ10pnupuauH-2-unkapbamatom (13b) (46,4 mr, 0,186 MMouib) ¢ ucnonb3oBaHieM kapOonata kanus (71,6
Mmr, 0,518 MMO0Jb) B KaueCTBe OCHOBAaHHUs, B COOTBETCTBHM CO CIIOCOOOM, OMMCAHHBIM Ha CTAAHHU 3 CXeMbl 13,
Nocjie OYMCTKH KOJIOHOYWHOH (uaiu-xpomarorpadueii (cunmkarens, 12 r, amoupys cMeceto CMA 80 B xnopo-
dopme, 0-50%) moayuanu  (2R,4R)-N2-(5-((+)-1-amuno-3-uuknonpomnui- 1 -(nupuaun-4-un)nponu)-2-
¢dropdennn)-N1-(5-xnopnupuann-2-ui)-4-penunnupponauaus-1,2-aukapookcamun (47d) (68 mr, 0,111 mmons,
BbIXOZ 53,5%), cBOOOIHOE OCHOBaHHE, B BHAE O€JOro TBEPAOro BELIECTBA, KOTOPOE NpeBpallald B THAPOXJIO-
punnyro cob (72 mr, 0,105 Mmonb, Bbixox 50,7%) ¢ momommsio HCI (31 8 MeOH, 3 mui). 'H SAMP (300 MI'y,
JIMCO-dg) 6 10,23-10,13 (m, 1H), 9,79 (c, 3H), 9,26 (c, 1H), 9,01-8,88 (m, 2H), 8,30 (nn, J=2,6, 0,8 I'u, 1H),
8,10 (mn, J=7,2, 2,5 T'u, 1H), 7,97-7,77 (m, 4H), 7,46-7,19 (m, 7TH), 4,95-4,76 (m, 1H), 4,28-4,02 (M, 1H), 3,63-
3,58 (m, 1H), 2,62-2,53 (M, 2H), 2,32 (tn, J=15,7, 12,5, 6,1 'y, 3H), 1,31-1,00 (M, 2H), 0,69 (M, 1H), 0,48-0,31
(m, 2H), 0,09-0,01 (M, 2H); "°F SIMP (282 MI'n, JIMCO) & -123,88; MC (UP+) 613,5 (M+1); onTudeckoe Bpa-
wenue [a]p=(+) 101,4 [0,28, MeOH].
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[Monyuyenue (2R,4S)-N2-(5-((+)-1-amuno-3-uuknonponui-1-(mupuaus-4-un)nponun)-2-propdennn)-N1-
(5-xn0pnUpUANH-2-11)-4-MEeTUINUPPONUAUH-1,2-nukapOokcamuna (48d).

Cranusa 1. Tlonyuenue (2R,4S)-tper-Oytun-2-(5-(3-uuknonponun-1-((R)-1,1-qumerunatuncynbpruHaMu-
10)-1-(mupunuH-4-un)nponui)-2-propdenunkapdbamoni)-4-mMetTunnupponuauu- 1 -kapboxcunara (48b).

B pesynbrare peakuun (2R,4S)-1-(Tper-6yTokcukapOoHIT)-4-METHINMHPPOIUANH-2-KapOOHOBOH KHCIOTHI
(48a) (145 wmr, 0,632 mmonb), (R)-N-((-)-1-(3-amuno-4-propdenun)-3-uukaonponui-1-(mupuamun-4-un)npo-
nuT)-2-MeTuanponas-2-cynbdunamuna (39e) (246 mr, 0,632 mmonb) B Terparuapodypase (10 Ma) ¢ npumene-
HHEM 3THII-2-3TOKCUXHHONMMH-1(2H)-kapOokcunara (156 mr, 0,632 MMOJIb) ¢ UCNOJABb3OBAHHEM YCIIOBHUI peak-
MU M BbIJENIEHMS MNpPOAYKTA, OMUCAHHBbIX Ha craguu 10 cxembl 1, Mocne OUYMCTKHM KOJOHOYHOH (udLi-
xpomarorpaduei (cunukarenb, smoupys 0-60% EtOAc B rekcane) nomywamu (2R,4S)-tper-6yTun-2-(5-(3-
uksonponui-1-((R)-1,1-aumermmaTuncy nbpunamuno)- 1 -(mupuauH-4-un) nponun)-2-proppeHunkapoamMmonn)-
4-meTunnupponuauH-1-kapbokcunar (48b) (248 mr, 0,413 mmonsb, Berxox 65,3%) B BURE MPO3payHOro Macis-
Hucroro Beutecrsa. MC (P+) 601,7 (M+1).

Cragus 2. Ilonyuyenue (2R,4S)-N-(5-(1-amuno-3-uuknonponui-1-(nmupunus-4-un)npomnun)-2-propde-
HUIT)-4-MeTHINHPPONUANH-2-kapbokcamuna (48c¢).

B pesynbrate peakuuu (2R,4S)-tper-Oytun-2-(5-(3-uuknonponun-1-((R)-1,1-numerunstuncynbpuHaMu-
10)-1-(mupunuH-4-un)npomnun)-2-propdenunkapdamons)-4-MeTHANMUPPOIUAUH- 1 -kapOokcunaTa (48b) (246 wmr,
0,409 mmounb) B MetaHoe (10 mi) ¢ ucnons3zoBanuem 4H. HCI B auokcane (1,365 mi, 4,09 MMoub) ¢ mocie-
OYIOLIMM BbIIENEHHEeM M OYMCTKON MPOAYKTa, Kak OMUCAHO Ha ctaguu 6 cxemsl 4, monyyanu (2R,4S)-N-(5-(1-
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aMMHO-3 -LHKJI0Nponui- | -(mupuanH-4-un)npomnun)-2 - rop e Hunn)-4-Me TUIMUP PO aAHH-2-kapookcamMun  (48c¢)
(100 mr, 0,252 mmomb, BbIxOA 61,6%) B BHe Mpo3pauHOro MmacisHuctoro semectsa. 'H SAMP (300 MIw,
CDCls) 6 10,22 (c, 1H), 8,61-8,44 (M, 3H), 7,43-7,25 (m, 3H), 7,13-6,91 (M, 2H), 4,13-4,01 (M, 1H), 3,31-3,13
(m, 1H), 2,79-2,67 (m, 1H), 2,44-2.32 (m, 3H), 2,32-2,17 (m, 2H), 1,96-1,76 (m, 1H), 1,27-0,95 (M, 6H), 0,80-
0,71 (M, 1H), 0,71-0,60 (m, 1H), 0,54-0,31 (m, 2H), 0,00 (c, 2H); °F SIMP (282 MI'u, CDCls) & -132,78; MC
(P+) 551,5 (M+1).

Cranus 3. IMonyuenue (2R,4S)-N2-(5-((+)-1-amuHo-3-nuksnonponui- 1 -(mupuanH-4-un)npomnun)-2-prop-
¢dennn)-N1-(5-xnopnupuans-2-mn)-4-MeTHINUppoIuauH- 1,2 -nukapookcamuaa (48d).

B pesynsrare peakumu (2R,4S)-N-(5-(1-amunHo-3-upxnonponui- 1 -(nmupuaud-4-un)nponun)-2-gropde-
HUIT)-4-MeTUInUp ponuauH-2-kapookcamuna (48c¢) (95 mr, 0,207 mmosb) B Terparuapodypase (10 mi) ¢ dpennn-
S5-xnoprnupunun-2-mikapdbamatom (13b) (46,4 mr, 0,186 Mmob) ¢ ucnonb3oBanueM kapooHara kanus (71,6 mr,
0,518 MMOJIb) B KaueCTBE OCHOBAHHS B COOTBETCTBHH CO CIIOCOOOM, OMIMCAHHBIM Ha CTaauM 3 cxeMbl 13, mocne
OUYHCTKH KOJIOHOYHOH duanui-xpoMaTorpadueii (cunukarens, 12 r, amonpys cMecsto CMA 80 B xi1opodopme, 0-
50%) mnonyuanu (2R,4S)-N2-(5-((+)-1-amuHo-3-unksionponui-1 -(nupuaus-4-un)npomnun)-2-bropdennn)-N1-
(5-xnoprnupunuH-2-mi)-4-MeTInUppoaunuH-1,2-nuxkapookcamun (48d) (68 mr, 0,111 mmons, Bbixon 53,5%),
cBOOOIHOE OCHOBaHMe, B BHe 0eJoro TBEpPAOro BelecTBa, KOTOPOe MPeBpallaii B THAPOXIOPUIHYIO cob (72
mr, 0,105 MMous, Bbixon 50,7%) ¢ nomouwsto HCI (31, B MeOH, 3 mi). 'H AmP (300 MI'y, AMCO-dg) 6 10,23-
10,13 (m, 1H), 9,79 (c, 3H), 9,26 (c, 1H), 9,01-8,88 (M, 2H), 8,30 (an, J=2,6, 0,8 'y, 1H), 8,10 (agm, J=7,2, 2,5
I'y, 1H), 7,97-7,77 (m, 4H), 7,46-7,19 (m, 7H), 4,95-4,76 (m, 1H), 4,28-4,02 (M, 1H), 3,63-3,58 (M, 1H), 2,62-
2,53 (M, 2H), 2,32 (11, J=15,7, 12,5, 6,1 I'y, 3H), 1,31-1,00 (M, 2H), 0,69 (M, 1H), 0,48-0,31 (M, 2H), 0,09-0,01
(M, 2H); "°F SIMP (282 MI'y, IMCO-dg) & -123,88; MC (UP+) 613,5 (M+1); ontuueckoe Bpawenue [o]p=(+)
144,4 (0,29, MeOH].

Cxewma 49
4 /. 0o
g F HCl
[ EEDQ N E —
“COOH ﬂ\ oS

Q N 39e (-)#130Mep o \/ _
070 N [N

49a o-.»NH

/ S
7 NHQN Q < NN
43¢ Cl 49d (+)u3omep

ITonyuenune (2R,4R)-N2-(5-((+)-1-amuno-3-uuxnonponusi- 1 -(mupuaun-4-un)nponui)-2-gropdennn)-N1-
(5-xn0prnupunuH-2-mi)-4-MeTHINMMPPOIUanH-1,2-nukapookcamuna (49d).

Crapus 1. IMonyuenue (2R,4R)-tper-OyTin-2-(5-(3-uuxnonponun-1-((R)-1,1-guMetunstuncyaspuHamu-
10)-1 -(mupunun-4-wn)nponun)-2-hropdeHmikapoamornt)-4-MeTHITHPPOTUAUH- | -kapOokcumaTa (49b).

B pesyabTare peakunu (2R,4R)-1-(Tper-0yTOKCHKAPOOHHT)-4-METHIMHUPPOIUIHUH-2-KapOOHOBOH KHCIOTHI
(49a) (90 wr, 0,393 mmons), (R)-N-((-)-1-(3-amuHo-4-propdennn)-3 -uukaonponun- 1 -(MUpuauH-4-1)Ipom)-
2-metunnponat-2-cynsdunamuna (39e) (153 mr, 0,393 mmons) B Tetparuapodypate (10 mi) ¢ npumeHeHHEM
3THI-2-3TOKCUXHHONUH- 1 (2H)-kapbokcunara (97 mr, 0,393 MMoOB) C MCNOJNB30BaHHEM YCIOBHH peakLMHd U
BBIJIEJIEHHUS NIPOAYKTA, OMHUCAHHBIX Ha cTamuu 10 cxemsl 1, nonyuanu HeounenHsiii (2R,4R)-tper-Oytun-2-(5-
(3-uuknonponui-1-((R)-1,1-aumetnmaTricy nsdunamuno)- 1 -(mupunus-4-un)nponui)-2-propdenunkapdamo-
WI1)-4-MeTUIUPPOIUANH- 1 -kap6okcunat (49b) (160 mr, 67,8%), KOTOPBIH HCNONB30BAIH B TAKOM BHJE Ha Clle-
ayoueit cranuu 6e3 nononHutensHoi ounctkn. MC (MP+) 601,7 (M+1).

Cragus 2. Tonyuenue (2R,4R)-N-(5-(1-amuno-3-uuknonpornmi-1-(nupunud-4-min)npomnin)-2-dgropde-
HUJT)-4-METHUIMHPPONUAUH-2-Kkapbokcamuaa (49¢).

B pesysabtate peakuuu (2R 4R)-tper-Oytin-2-(5-(3-unknonponui-1-((R)-1,1-numernnstuncynspusHamu-
10)-1-(nmupuanH-4-un)nponun)-2-propdennnkapbamon)-4-MeTHINMHP PO ANH- | -kap6okcunaTa (49b) (160 wmr,
0,266 mmous) B MetaHosie (10 mi) ¢ ucnons3oBanuem 44, HCI B nuoxcane (0,888 mu1, 2,66 MMmoib) ¢ mocre-
OYIOUIUM BbIAEJNIEHHEM M OYHCTKOM MPOAYKTA, KaK OMHCAHO HAa CTaguH 6 cxeMbl 4, MoJy4yaJld HEeOYMIIEHHBIH
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(2R,4R)-N-(5-(1-amuH0-3-1mkaonponui- 1 -(mupuauH-4-ui ) ponun )-2-¢hropdeHun )-4-Me THIHPPOITH AUH-2 -
kapbokcamuz (49c) (66 mr, Bbixoq 62,5%), KOTOPBIH HCNONL30BAIM B TAKOM BHJE Ha CIEAyIOLIeH cTaanu Oe3
npononHuTenbHO#H ounctku. MC (MP+) 419,4 (M+Na).

Cramus 3. Ilomyuenume (2R,4R)-N2-(5-((+)-1-amuHo-3-11uKnonponun-1 -(MupuaAnH-4-Hi1)IPOIUI)-2-
dbropbennn)-N1-(5-xnopnupu quH-2-ui )-4-MeTHITUPpONuauH- 1, 2- nukapbokcamuaa (49d).

B pesynerare peakiuuu (2R,4R)-N-(5-(1-amunHO-3-nuknonponui- | -(mupuauH-4-un)npomnun )-2-hropde-
HU )-4-MeTUIMUPPONHIUH-2-KapOokcamuaa (49¢) (66 mr, 0,166 mmonb) B TeTparuapodypane (10 mi) ¢ bheHun-
S-xnopnupuauH-2-unkapdamarom (13b) (37,3 mr, 0,150 MMonb) ¢ ucmonb3oBaHueM kapOoHaTa Kaiuus (57,5 Mr,
0,416 MMOJIb) B KQUeCTBE OCHOBAHHUSI B COOTBETCTBHHU CO CIIOCOOOM, OIMCAHHBIM Ha CTaauu 3 cxemsl 13, mocrne
OUYMCTKH KOJIOHOUHOH (pratr-xpomarorpadueit (cunukarens, 12 r, amoupys cmecbio CMA 80 B xiopodopme, O-
50%) mnonydanu (2R,4R)-N2-(5-((+)-1-amun0-3-11uknonponun- 1 -(mupuaus-4-un)nponun)-2-propdenun)-N1 -
(5-xnopnupu nuH-2-mi)-4-MeTHINUPPOIUAnH-1,2-nukapookcamuy (49d), cBoGoaHOE OCHOBaHHUE, B BHAE OEI0ro
TBEPJOro BELIECTBA, KOTOPOE MpEBpallialid B THAPOXIOpUAHYIO coib (12 mr, 0,019 mMmons, Beixon 11,55%) ¢
nomosio HCI (31, B MeOH, 3 M), 'H SIMP (300 MI'y, AMCO-dg) & 9,99 (¢, 1H), 9,38 (c, 3H), 9,14 (c, 1H),
8,75 (n, J=5,9 I'u, 2H), 8,28 (nn, J=2,6, 0,9 I'u, 1H), 8,03 (nn, J=7,3, 2,5 'y, 1H), 7,87-7,68 (M, 2H), 7,51 (x,
J=5,5Tu, 2H), 7,38 (ax, J=10,5, 8,8 I'u, 1H), 7,13 (u, J=8,0 I'y, 1H), 4,60 (t, J=8,1 I'u, 1H), 3,90-3,74 (M, 1H),
3,10 (1, J=9,9 I'y, 1H), 2,67-2,20 (m, 4H), 1,44 (M, 1H), 1,30-1,08 (M, 2H), 1,03 (g, J=6,3 I'u, 3H), 0,68 (M, 1H),
0,37 (m, 2H), 0,01 (m, 2H); "°F SIMP (282 MI', IMCO) & -124,26, MC (MP+) 551,5 (M+1); onTideckoe Bpa-
uwenue [a]p=(+) 130,9 [0,055, MeOH].
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[Monyuenne  (2R,4R)-6en3uin-2-(5-((+)-1-amuno-3-uuknonponun- 1 -(mupuaun-4-ui)nponun )-2-bropde-
HHUJIKApOaMOMIT )-4-3TOKCHITUPPONTHAKH- | -kapOokcmmara (50d).

Cramus 1. ITonyuenue (2R,4R)-1-(6eH3unokcukapOOHIMIT)-4-3TOKCUITUPPOTHANH-2-KapOOHOBOH KHCIOThI
(50b).

K pactBopy (2R,4R)-1-(6eH3un0KCHKAPOOHHI )-4-THAPOKCUITUPPOTHANH-2-KapOOHOBOK KHCIOTHI (15a)
(1,14 r, 4,30 mmons) B TT'® (20 M) nobasnsinu pactBop aTui-4-merundensoncyiabsdonara (50a) (1,721 r, 8,60
MMmonb) B TT'® (2 mi), 3atem NaOH (0,688 r, 17,19 mmons) u Boay (5 mu). [TonyueHHyO cMech HarpeBaid 10
55°C B TeueHHe HOUH U KOHLIEHTPUPOBAIK B BakyyMe qocyxa. Ocratok pactBopsuiu B Boze (10 mi1), npoMbIBAIH
quxyopmeranoM (3x25 mi) u noxkucisiig 1o pH 2 ¢ nomomsto HCI (1,5 H.). PeakuuonHy0 cMech 9KCTparupo-
BaJIM JUXJIOpMETaHOM (3x25 Mi) U OOBEJUHSIIM OpraHdHueckue ciod, cyumnud Hag MgSO,, dunsTpoBanu u
KOHLIEHTPUPOBaIK B BakyyMme. Ocrarok ouniiany disim-xpomarorpadueit (cunukarens, smoupys 0-20% MeOH
B xsopodopme) ¢ nonydeHueM (2R 4R)-1-(6eH3unokcukapOOHmI )-4-3TOKCHITUPPONH AXH-2-KapOOHOBOH KHCIIO-
T (50b) (301 mr, 1,026 mmons, Beixox 23,88%) B BHIAe nmpo3pauHoro MacisHucroro BeuiectBa. MC (MP+)
316,3 (M+Na).

Cranus 2. [Tonyuenne (2R,4R)-6en3un-2-(5-(3-uuknonponun-1-((R)-1,1-numetnnatuncynsbunamMmuno)-1-
(mupuauH-4-wui)nponuin)-2-propdeHrnkapoamMmon )-4-3TOKCHTUPPOIUANH- 1 -kapOokcunara (50c).

B pesynbrare peakuun (2R,4R)-1-(6eH3unokcukapOOHMI)-4-3TOKCHITUPPOTUANH-2-KapOOHOBOH KHUCIIOTHI
(50b) (300 wmr, 1,023 wmmomb), (R)-N-((-)-1-(3-amuno0-4-propdenun)-3-unkaonponui-1-(mupuauna-4-
WIT)Iponui )-2-MeTunnponas-2-cynshuHamuaa (39¢) (398 mr, 1,023 mMmons) B Terparuapodypane (10 mi) ¢
NPUMEHEHHEM 3THII-2-3TOKCUXHHOMMH-1(2H)-kapbokcunara (253 mr, 1,023 MMonb) ¢ MCMONB30BaHHEM YCIIO-
BUH peaklUy M BBIIEIEHHs NPOAYKTa, OMHCaHHbIX Ha cramuu 10 cxems! 1, nonyuanu (2R,4R)-6en3un-2-(5-(3-
muknonponui-1-((R)-1,1-gumerunstuncynbhuraMuno)- 1 -(mupuaus-4-wi)nponun )-2-bpropdeHunkapdamonn )-
4-3TOKCHITUPpONHIUH- 1 -kapbokcunar (50c¢) (240 mr, 0,361 MMoib, Bbixoa 35,3%) B BHJe NPO3pavHOro Macis-

- 86 -



038492

auctoro Bemecrsa. 'H SIMP (300 MI', JIMCO-dg) & 9,51 (n, J=24,2 'y, 1H), 8,49 (n, J=4,4 'y, 2H), 7.87 (c,
1H), 7,45-7,27 (m, SH), 7,27-7,07 (m, SH), 5,52 (n, J=12,7 T'u, 1H), 5,06 (an, J=21,2, 3,4 T'y, 2H), 4,45 (7, J=4,0
I'y, 1H), 4,07 (¢, 1H), 3,67 (n, J=6,0 I', 1H), 3,38 (x, J=6,5 I'y, 2H), 2,05 (c, 1H), 1,13 (c, 11H), 1,04-0,94 (M,
3H), 0,83 (m, 2H), 0,62 (¢, 1H), 0,34 (c, 2H), -0,08 (c, 2H);,; MC (HP+) 665,5 (M+1).

Cranus 3. (2R 4R)-Bensun-2-(5-((+)-1-amuno-3-uuknonponun- 1-(nupuaus-4-un)nponui)-2-propdenun-
kapOamMou)-4-3TOKCUMTUPPOIUIUH- 1 -kapOokcunat (50d).

B pesyasrate peaxuuu (2R 4R)-0en3un-2-(5-(3-uuknonponun-1-((R)-1,1-numerunstuncynbhuHaMugo)-
1-(mupunun-4-un)nponun)-2-propdennnkapdbamoni)-4-3Tokcunupponuaun-1-kapdbokcunara  (50c) (50 wr,
0,075 mmonb) B MmetaHone (5 mi) ¢ ucnons3oanueM 3H. HCI B meranoze (0,15 mn, 0,451 MModb) ¢ mocnenyo-
MM BbIIEJIEHHEM U OUMCTKON MPOAYKTa, KaK OMUCAHO Ha cramuu 6 cxeMbl 4, nonyyanu (2R 4R)-0enzun-2-(5-
((+)-1-amuHo-3-1MKI0NpONII- 1 -(MUpUANH-4-11) nponun)-2-hTopdeHnakapdamMmom)-4-3TOKCUTUPPOIHINH- 1 -
kapbokcunar (50d) (24 mr, 0,043 mmonb, BeIXOA 56,9%) B BHIe Genoro Teepaoro semectsa; 'H SAMP (300
MTI'y, AMCO-dy) 6 9,73 (n, J=17,2 T'y, 1H), 9,64-9,53 (M, 6H), 8,82 (1, J=5,4 'y, 2H), 7,99-7,82 (m, 1H), 7,65
(m, 3H), 7,42-7,32 (M, 3H), 7,29-7,12 (m, 3H), 5,15-4,97 (M, 2H), 4,47 (m, 1H), 4,09 (¢, 1H), 3,71 (c, 1H), 3,39
(x, J=7,0 I'y, 3H), 2,01 (m, 1H), 1,27-1,04 (m, 2H), 1,00 (T, J=7,0 I'y, 3H), 0,69 (m, 1H), 0,39 (M, 2H), 0,08 -
-0,00 (m, 2H); '°F SIMP (282 MI'n, JIMCO-dg) & -124,55; MC (MP+) 561,5 (M+1); 559,5 (M-1); ananus, pac-
cuurannbiit qis C;,H;3,FN,O,.2HCI.2H,0: C, 57.40; H, 6,47; N, 8,37; naiineno: C, 57,37; H, 6,25; N, 8,32; on-
TU4eckoe BpaeHue [a]p=(+) 43,6 [0,165, MeOH].
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IMonyuenue (2R,4R)-N2-(5-((+)-1-amuno-3-uukiaonponui- 1 -(mupuaus-4-mn)nponun)-2-propdenmn)-N1 -
(5-xnopnupuauH-2-ui)-4-3ToKCUnupponuant-1,2-nukapbokcamuaa (51b).

Cranus 1. Tlonyuyenue (2R 4R)-N-(5-(1-amuno-3-muxinonponui-1-(nupunun-4-un)npomnui)-2-¢Top-
(ennn)-4-sTokcUnUpponanH-2-kapbokcamuna (51a).

B pesynbraTte neGeHsunupoBaHus MocpeAcTBOM runpuposanus (2R,4R)-6en3un-2-(5-((+)-1-amuHo-3-
LUKJIONPONUII- | -(mupuauH-4-un)nponun)-2-propdeHnnkapoaMmont)-4-3TOKCUITUPPOIH N H- 1 -kapOOKcHnaTa
(50d) (190 wmr, 0,286 mmonb) B MeTaHoue (S5 mut), ucnonb3ys 10% nannanuii Ha yrae (15,21 mr, 0,086 mmonb) B
Ka4yeCTBe KaTaJlu3aTopa, B COOTBETCTBUHU CO CIIOCOOOM, OMMCAHHBIM Ha cTaguu 2 cxeMsl 13, monyyanu (2R,4R)-
N-(5-(1-amuno-3-uuknonponun-1-(nupuaun-4-un)npomnun)-2-¢propdeHrin )-4-3TokCUTUPPOTUAHH-2-kapOokca-
mun (51a) (105 mr, 0,198 Mmosb, Bbxon 69,2%), KOTOPBII UCIONB30BAIM B TAKOM BUIE Ha CEAYIOLIEH CTaauu
6e3 nononuurenbHoi ounctku. MC (UP+) 531,4 (M+1).

Cranusa 2. INonyuenue (2R,4R)-N2-(5-((+)-1-amunHo-3-uuknonponui-1-(nupuamus-4-un)nponun)-2-¢rop-
denmn)-N1-(5-xnopnupunuH-2-ui)-4-3Tokcunuppoaunus-1,2-nukapdokxcamuna (51b).

B pesyabrate peakumu (2R,4R)-N-(5-(1-amuHo-3-1mknonponui-1-(nupuaun-4-un)nponun)-2-hropde-
HMJT)-4-3TOKCUNUPPOIUAUNH-2-kapOokcamuaa (51a) (105 mr, 0,198 mmone) B Terparunpodypane (10 mi) ¢ de-
HUJI-S-XJopnupuauH-2-unkapdamarom (13b) (49,2 mr, 0,198 MMonb) ¢ Mcnionb30BaHHeM KapOoHaTa kanust (68,4
mr, 0,495 MMoJb) B KaueCTBe OCHOBaHMs, B COOTBETCTBUM CO CIOCOOOM, OMMCAHHBIM Ha CTaAMU 3 CXeMbl 13,
nocjie OYHMCTKH KOJIOHOYHO#H ¢uai-xpomaTorpadueii (cunukarens, 12 r, amoupys cmecbto CMA 80 B xJ0po-
¢dopme, 0-50%) nomyuyamun  (2R,4R)-N2-(5-((+)-1-amuno-3-Luknonponun- 1 -(nmupuauH-4-un)nponun)-2-
¢dropdennn)-N1-(5-xnopnupuanH-2-ui)-4-3Tokcunupponuaus-1,2-nukapbokcamun (51b), ceobonHoe ocHopa-
HUe, B Buje OeJIoro TBEPAOro BELIECTBA, KOTOPOE MpeBpallaiy B TUAPOXJIOPUAHYO cob (60 mr, 0,092 Mmob,
BbIxox 46,4%) ¢ nomouisto HCI (3H. B MeOH, 3 mn); 'H SAMP (300 ML, JIMCO-dq) & 9,74 (c, 4H), 9,71-9,68
(m, 1H), 9,28 (c, 1H), 8,97-8,86 (m, 2H), 8,30 (an, J=2,5, 0,9 'y, 1H), 7,96 (an, J=7,3, 2,5 I'y, 1H), 7,90-7,80 (M,
4H), 7,39 (an, J=10,4, 8,7 I'y, 1H), 7,26 (onm, J=8,7, 4,4, 2,4 T'y, 1H), 4,61 (an, J=8,9, 4,4 I'u, 1H), 4,13 (p,
J=4,9 T'u, 1H), 3,79 (an, J=10,7, 5,3 T'u, 1H), 3,64 (an, J=10,7, 3,8 T'u, 1H), 3,46-3,35 (M, 2H), 2,65-2,48 (M,
2H), 2,40 (nan, J=14,0, 9,0, 5,1 T'y, 1H), 2,07-1,98 (m, 1H), 1,34-1,15 (M, 1H), 1,14-1,02 (m, 1H), 1,01 (1, J=7,0
'y, 3H), 0,76-0,59 (m, 1H), 0,45-0,31 (m, 2H), 0,07-0,00 (m, 2H); '°F SAMP (282 MI'u, IMCO-dq) & -124,72; on-
Tuueckoe Bpatienue [o]p=(+) 7,209 [0,54, MeOH]; ananuz, paccuurannbiii aist C3Hs CIFNgO;3-3HCI-1,5H,0: C,
50,22; H, 5,62; Cl, 19,77; N, 11,71, naiineno: C, 50,55; H, 5,63; Cl, 19,51; N, 11,49.
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ITonyyenue (2R,4R)-N2-(5-((+)-1-aMHHo-3-um<nonponpm 1-(nupuaus-4-un)npomnun)-2-propdernn)-N1-
(5-xnopnupuaMH-2-11)-4-NIPONOKCUNTUPPONUIUH-1,2-nukapOokcamuaa (52d).

Cranus 1. INonyuenue (2R,4R)-1-(Tper-OyTOKCcHKapOOHMIT)-4-NPONOKCHITHPPOIHANH-2-KapOOHOBOH KH-
cnotsl (52a).

B pesynprare ankunuposanus (2R,4R)-1-(tper-OyTokcukapOoHHIT)-4-ruAPOKCUITHPPOIUMINH-2-KapOo-
HoBoI1 kuciotel (14b) (30,5 r, 132 Mmonb) auusonponuicynsdarom (33,4 mia, 203 MMOIb) C UCTIOIb30BAHHEM
NaH (60% nucnepcus B macie) (32,5 r, 813 MMoJib) B KaueCTBE OCHOBAaHHUSI B COOTBETCTBUH CO CIIOCOOOM, OIU-
caHHbIM Ha cxeme 15, cramuu 1, monyuyamu (2R,4R)-1-(Tper-OyToKcHkapOOHUIT)-4-IPONOKCHITUPPOIUANH-2-
kapOOHOBYIO KHCIOTY (52a) (23 1, 84 MMoub, Bbixon 63,7%) B BUAE MPO3PAuHOrO MAC/ISTHUCTOrO BEIIECTBa, KO-
TOpOE HCIOJB30BAIM B TAKOM BHJIE Ha CJeAyIolIel craany 6e3 nononHuTenbHoit ounctku. 'H AMP (300 MIw,
JIMCO-dg) & 12,41 (c, 1H), 4,23-4,04 (m, 1H), 4,05-3,93 (m, 1H), 3,62-3,44 (m, 1H), 3,37-3,22 (m, 2H), 3,23-
3,11 (m, 1H), 2,43-2,21 (m, 1H), 2,04-1,91 (m, 1H), 1,56-1,23 (m, 11H), 0,82 (T, J=7,4 'y, 3H); MC (UP-) 2723
M-1).

Cranus 2. Ilonyuenue (2R 4R)-tper-Oytun-2-(5-(3-uuknonponui-1-((R)-1,1-aumernnatuicynbdus-
aMun0)- 1 -(mupunu-4-un)nponun)-2-proppeHunkapOamMon)-4-nponokCUnUp poauauH-1 -kapookcunara (52b).

B pesynbrate peakuuu (2R 4R)-1-(Tper-OyTokcrukapOOHHIT)-4-IPONOKCUITUPPOTIUANH-2-KapOOHOBON KH-
cinotel (52a) (20 r, 73,0 mmoub), (R)-N-((-)-1-(3-amuHo-4-propdennn)-3-Luknonponui-1-(nupunus-4-un)mnpo-
nui)-2-mMeTuinponan-2-cyabpunamuna (39e) (26,5 r, 68,1 mmonsb) B Terparuapodypate (300 mi) ¢ npumete-
HHMEM 3TUI-2-3TOKCUXMHONMH-1(2H)-kapOokcuinaTa (18,09 r, 73,2 MMOJIb) C UCMONB30BAHUEM YCIOBHUI peakLuH
U BbIJENIEHHs TNPOAYKTA, OMHCAHHbIX Ha craauu 10 cxembl 1, monydanu (2R,4R)-tper-Oytun-2-(5-(3-
nukstonponui-1-((R)-1,1-gumernmstuicy abbunamuno)- 1 -(nupuaus-4-un)nponun)-2-propheHunnkapoamMonn)-
4-nponoKCcUNUppoIHaMH-1-kapookcunat (52b) (43 r, 66,7 Mmoub, Beixox 98%), KOTOpBIH MCMONB30BAIH B Ta-
KOM BH[E Ha cieayoleit craauu 6e3 nonoanutensHoit ourctku. MC (MP+) 667,7 (M+Na).

Cranus 3. Tonyuyenue (2R,4R)-N-(5-(1-amuHO-3-1uknonponui-1-(nupuaud-4-un)npomnun)-2-gpropde-
HUJT)-4-MeTHINUPPOIUANH-2-kapbokcamuna (52¢).

B pesynbrate peaxkumu (2R,4R)-tper-Oytun-2-(5-(3-uuknonponui-1-((R)-1,1-aumernnatuicynbdus-
aMuno)- 1 -(mupuauH-4-un)nponun)-2-proppeHunkapOamMon)-4-nponokCUnuppoauauH-1-kapbokcunara  (52b)
(43 1, 66,7 mmouib) B MetaHoue (600 mi) ¢ ucnons3zosanreM 4H. HCI B nuokcane (133 mn, 533 mMmorb) ¢ nocie-
OYIOLIMM BbIIEJIEHHEM M OYMCTKOH MPOAYKTA, KaK OMUCAaHO Ha ctamuu 6 cxemsl 4, moayyanu (2R 4R)-N-(5-(1-
aMHHO-3-uMKI0nponui-1 -(mupuaun-4-un)nponun)-2-propdeHnn)-4-meruanupponuaut-2-kapooxkcamun  (52c¢)
(24,5 r, 55,6 mmosb, Bbixoa 83%) B BuAE KEATOr0 MAaC/SHUCTOrO BELIECTBA, KOTOPOE MCMOJIb30BAIU B TAKOM
BUIIE HA CleAyoIeli cTanuu 6e3 JononHuTenbHoit ounctku. MC (MP") 441,6 (M+1).

Cranusa 4. INonyuenue (2R,4R)-N2-(5-((+)-1-amuHo-3-uuknonponui-1-(nupuand-4-un)nponun)-2-¢rop-
¢ennn)-N1-(5-xnopnupuamH-2-un)-4-nponokcunupponuaus-1,2-nnkapbokcamuna (52d).

B pesynbrate peakumu (2R,4R)-N-(5-(1-amuHo-3-1uknonponun-1-(nmupunun-4-un)nponun)-2-propde-
HMJT)-4-MeTHINUPPOIUAnH-2-kapOokcamuaa (52¢) (24,5 r, 55,6 mmonb) B TeTparuapodypane (550 min) ¢ penun-
S-xnoprnupunus-2-unkapdbamatom (13b) (12,45 r, 50,1 MMoOnb) ¢ HCMONB30BAHUEM TMIAPOKapOOHATa HATPUS
(28,0 r, 334 MMOJb) B KaU€CTBE OCHOBAHHsI, B COOTBETCTBHH CO CIIOCOOOM, OMUCAHHBIM Ha CTaAuU 3 cxembl 13,
MOCJIe OYUCTKH KOJIOHOYHOH ¢uni-xpoMaTtorpadueii (Cunmkaress, 3J0upysi cMecbio stunauerata/MeOH (9:1)
B rekcane, 0-50%), 3aTem ¢ nomolubio oOpalieHHO-(a30BOil KOJOHKHU (3JIFOMPYsl CMEChI0O MeTaHoia B Boxe, 0-
100%) nonyuanu (2R,4R)-N2-(5-((+)-1-amuno-3-uuknonpomnui- 1 -(nupuaus-4-un)nponuin)-2-bpropdpernn)-N1-
(5-xnopnupuAnH-2-1i)-4-nponoKcUnUpponuauH-1,2-nukapdokcamun (52d) B Bume cBOOOAHOrO OCHOBaHMS,
kotopoe npespatiani B HCI conb ¢ nomousto 3. HCl 8 MeOH (30 mn) ¢ monyueHuem coenunenus 52d (13,2
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r, BbIX0X 39,5%), ruAPOXJIOPUAHOIM COH, B BUAE 0€10r0 TBEPAOro BEIIeCTBa, 'H SIMP (300 MI'u, AMCO-dg) &
9,89 (c, 2H), 9,73 (c, 1H), 9,37 (¢, 1H), 8,97 (a, J=6,6 T'u, 2H), 8,31 (axa, J=2.5, 0,8 I'u, 1H), 8,05-7,91 (M, 3H),
7,90-7,80 (M, 2H), 7,46-7.22 (m, 2H), 4,68-4,57 (M, 1H), 4,18-4,06 (M, 1H), 3,81 (ax, J=10,6, 5.4 'y, 1H), 3,64
(nx, J=10,5, 3,5 T'u, 1H), 3,32 (1, J=6,6 T'u, 2H), 2,65-2,52 (M, 2H), 2,49-2.33 (M, 1H), 2,12-1,99 (m, 1H), 1,41
(x, J=6,8 T'u, 2H), 1,30-1,02 (M, 2H), 0,77 (1, J=7,4 T'u, 3H), 0,76-0,60 (M, 1H), 0,43-0,30 (M, 2H), 0,09 - -0,02
(v, 2H); °F SIMP (282 MI'n, JIMCO-dg) & -124,57; MC (UP+) 595.6 (M+1); ontiueckoe BpateHue [o]p=(+)
87,31 [0,52, MeOH]; ananus, paccuurannbiit 1151 C31HzsCIFNgO;-2HCI-3H,0: C, 51,56; H, 6,14; Cl, 14,73, N,
11,64, naiineno: C, 51,25; H, 5,82; Cl, 14,94; N, 11,53.
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IMonyuenune  (R)-N2-(5-((+)-1-amuHo-3-1uxaonponui-1-(nupuaud-4-un)nponun)-2-prophenunt)-N1-(5-
XJOPNUPUANH-2-Un)-4.4-nudTopnupponuaus-1,2-iukapookcamuia (53d).

Craaus 1. [Toayuenue (R)-tper-Oytuin-2-(5-(3-uuknonponui-1-((R)-1,1-mrumernnstuncyaspunamMuao)-1-
(nupuauH-4-un)nponui)-2-propdenunkapbamont)-4,4-xudropnuppoau auH- 1 -kapdoxcunara (53b).

B pesyabrare peakuuu (R)-1-(tper-6yToxcukapbonui)-4,4-1udTopnupponuant-2-KapOoHOBOH KHCIOTBI
(53a) (225 wmr, 0,896 mmomnb), (R)-N-((-)-1-(3-amuno-4-propdennn)-3-uukionponui- 1 -(mupuaut-4-mm)npo-
MUT)-2-MeTuanponan-2-cyabpunamuma (39¢) (349 mr, 0,896 Mmoab) B Terparuapodypane (10 M) ¢ mpumene-
HHEM 3THJI-2-3TOKCUXUHOMH-1(2H)-kapOokcunarta (221 mr, 0,896 MMo0Jb) C MCIOIB30BAHUEM YCJIOBUI peak-
UMH M BbIIETEHUS NPOAYKTA, OMMCaHHBIX Ha craguu 10 cxembl 1, momyuanu (R)-tper-6ytuma-2-(5-(3-
uxaonponui-1-((R)-1,1-aumerunatuncyabhuramuno)- 1 -(mipu aus-4-un)nponun)-2-bpropdenuaxapdbamon)-
4,4-mudropnuppoanaut- 1 -kapookcunar (53b), KOTOPBIH HUCMOIB30BANIM B TAKOM BUJE Ha CIEAyIOLIEH CTaauu;
MC (HUP+) 623,6 (M+1).

Cranus 2. ITonyuenue (R)-N-(5-(1-amuHo-3-muotonponun- 1 -(mupuauH-4-un)nponun)-2-propdenunn)-4,4-
qudropnupponuauH-2-kapookcamuaa (53c).

B pesynbrare peakuuu (R)-tper-6ytri-2-(5-(3-uuxiaonponui-1-((R)-1,1-mumernastuncy ibpunamuno)-1-
(nupuauH-4-un)nponui)-2-propdenunkapbamont)-4,4-mudropnuppoauaus-1-kapdokcunara (53b) (243 wr,
0,39 mmonb) B Metanoge (10 i) ¢ ucnonszoBanueM 4. HCI B auokcane (1,301 ma, 3,9 MMoJb) ¢ mocienyro-
IIMM BbIAEJIEHHEM U OYMCTKOM MPOAYKTA, KaK OMUCAHO Ha cTaauu 6 cxemsl 4, nonyvanu (R)-N-(5-(1-amuno-3-
uKIonponui-1-(mupuans-4-un)nponun)-2-propdennn)-4,4- aud ropnuppoauaun-2-kapboxcamug (53c), koto-
pBI HUCHOJB30BATH B TAKOM BHJE Ha cleiyooued craaud 0e3 JomoJHUTenbHOH ouuctku. MC (HMP+) 4414
(M+Na).

Cragust 3. TMoayuenue (R)-N2-(5-((+)-1-amuHo-3-uukaonponui-1-(mupuaun-4-un)nponun)-2-gpropde-
HI1)-N1-(5-xn0pnupuann-2-ui)-4,4-nudropnuppoauau-1,2-mukapbokcamuaa (53d).

B pesynbrare peakuuu (R)-N-(5-(1-amuHo-3-uurnonponui-1-(nupuaus-4-un)npomnun)-2-propdenun)-
4,4-mudTopnupponnaus-2-kapbokcamuaa (53¢) (90 mr, 0,215 mmons) B Terparuapodypane (10 mi) ¢ penun-5-
xJopnupuanH-2-unkapdbamarom (13b) (48,1 mr, 0,194 mmonb) ¢ ucnoas3oBaHueM kapOoHara kamus (74,3 mr,
0,538 MMOJIb) B KaYeCTBE OCHOBAHMSI, B COOTBETCTBUHU CO CMOCOOOM, OMMCAHHBIM Ha CTaAWHU 3 cXxeMbl 13, mocie
OUMCTKH KOJIOHOUHOI ddmi-xpomarorpadueit (cunukarens, 12 r, amoupyst cmecbto CMA 80 B xsopodopme, 0-
50%) mnoayuanun (R)-N2-(5-((+)-1-amuHO-3-uuKaonponui- 1 -(nupuaun-4-uin)nponun)-2-proppenmn)-N1-(5-
XJOPNUPUANH-2-U1)-4,4- b Topnupponuaus-1,2-nukapbokcamun (53d), cBo6oaHOe ocHOBaHME, B BUAE Genoro
TBEPJOro BEIIECTBA, KOTOPOE MpeBpaIlaTi B MHAPOXJOpUAHYI0 coib ¢ nmomouibio HCI (3H. B MeOH, 3 ma) ¢
noayuenueM coeauHeHust 53d (16 mr, 0,025 mMMmonb, Beixoa 11,52%), ruapoxiopuaHoil conu, B Buae 6eaoro
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tBepaoro semectsa; 'H SIMP (300 My, IMCO-ds) & 10.24-10.15 (m, 1H), 9,61 (c, 3H), 9.51 (c, 1H), 8.84 (x,
J=5,8 T'y, 2H), 8,32 (aa, J=2,1, 13 Ty, 1H), 8,01 (an, J=7.3, 2,5 'y, 1H), 7,84 (an, J=1,7, 1,1 T'y, 2H), 7,70 (a,
J=5,5Tu, 2H), 7,40 (aa, J=104, 8,8 I'u, 1H), 7,22 (x, J=5,4, 4,6 T'u, 1H), 4,92 (ax, J=9,0, 5,1 I'u, 1H), 4,11 (ax,
J=263, 12,5 T'y, 2H), 3,05-2,78 (m, 1H), 2,59-2.54 (M, 2H), 2,46-2,41 (m, 1H), 1,14 (M, 2H), 0,81-0,55 (M, 1H),
0,47-031 (M, 2H), 0,02 (M, 2H); "°F AMP (282 MI'y, IMCO-ds) & 97,03, -123.95; MC (UP+) 573.4 (M+1);
onrruueckoe Bpawenue [op=(+) 72,3 [0,155, MeOH]; ananus, paccuuranusiii 1is C,sH,sCIFsNgO,-4HCI-2H,0:
C,44.55,H,4,81; N, 11,13; natizero: C, 44,49; H, 492; N, 11,07.
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[Monmyuenne (2R 4R)-N2-(5-(1-amuHo-3-uuxmonpormi-1 -(rmpnnuﬂ-4-m)npormn)-2-dn'op(bem/m)-N 1-(5-
XJIOPIUPUAMH-2-11T)-4-ruapokcu-4-(Tpudropmetin) nupponuaus-1,2 - nukapookcamuaa (54g).

Craaus 1. [Tonyuenue (R)-1-tper-0yTin-2-metri-4-okcormpponuaus- 1,2 -aukapookcmiara (54b).

B pesynbrare okuciaenus (2R,4R)-1-tper-OyTin-2-MeTrin-4-ruapoxkcunupponuaut-1,2-aukapOokcunara
(54a) (9,5 r, 38,7 mmonb) B 6e3BoaHOM XM (50 M) ¢ MPUMEHEHHEM TPHUXJIOPU30LIMAHYPOBOM KHUCIOTHI (9,45
r, 40,7 mmons) u TEMPO (0,303 r, 1,937 MMOJIB) B COOTBETCTBHM CO CIIOCOOOM, OMMCAHHBIM Ha cTaauu | cxe-
Mbl 29, nomy4anu (R)-1-tpet-OyTui-2-metun-4-okcormpponuaus-1,2-auxapbokcunar (54b) (9,197 r, Bexoa
98%) B BHIE xKe1TOro MacasiHucToro Bemectsa. 'H IMP (300 M, IMCO-ds) 8 4,70-4,56 (v, 1H), 3.91-3,75
(M, 1H), 3,68 (M, 4H), 3,19-3,01 (M, 1H), 2,67-2,50 (M, 1H), 1,39 (2¢c, 9H, poramepsr).

Cranusa 2. Ionyuenue (2R, 4R)-1-(tpet-OyTokcukap6oHwm)-4-ruapokcu-4-(Tpud TopMeTHIT ) TMPPOITHIUH-
2-kapOOHOBOM KHUCITOTHI (54¢).

K pactBopy (R)-1-tper-OyTHi-2-meTmin-4-okcormppoauaus-1,2-nukapookcunara (54b) (3,5 r, 14,39
Mmojb) B TT® (100 mn), oxnaxkaennomy g0 0°C, mobasmsutu tpumetwn(tpudropmermn)cwiad (2,189 r, 15,40
mmoutb), TBAF (0,113 r, 0,432 MMo0I1b) M NEepEeMEIIMBAIM NIPU KOMHATHOM TEMIIEPAType B TCUCHHUE HOYH. Peak-
LIMIO raCHIM HachIEeHHbIM BOaHBbIM pactBopom NH,CI (75 mu), nepememmBanu B Teuchue 20 MuH, 100aBsuin
TetpabyTriiammonus propua (6,02 r, 23,02 MMOJIb) M MEPEMEILMBATIMA TP KOMHATHOMH TEMIIEPAType B TCUCHUC
3 4. OpraHuyecKuii CJI0M OTAEAIM, a BOAHBIM CJIOM dKcTparupoBanu 3tiiauctatoM (3x100 ). O6beauHeH-
HBIC OpraHM¥ecKue (pa3bl MPOMBIBAIA BOJOW, HACBILICHHBIM COJICBBIM PACTBOPOM, CYLUMIM HaX OC3BOIHBIM
MgSO,, PuIbTpoBaTIM M KOHLICHTPHUPOBAIM B BaKyyMmMe A0CyXa. [lOJyYEHHBIM OCTATOK OYHINAnM (Idmi-
xpomarorpadueri (cuwnmkarens, amoupys 0-40% cmecero dTHIaueTara B rekcanax) ¢ nomydeHueMm (2R, 4R)-1-
TPeT-0y THI-2-METWI-4-TUAPOKCH-4-(Tp uTOpMETIIT ) IIMppOoTManH-1 2 - nukapOokcmnata  (54c) (2,818 r, 9.0
MMOJIb, BBIXOZ 62,5%) B BHIC MPO3padHOro MacasHucToro Bemectsa. ' H SIMP (300 MI'u, AMCO-d) & 6,59 (c,
1H), 4,70-4.38 (m, 1H), 3,76-3,61 (m, 3H, potamepsr), 3,63-3,47 (M, 2H), 2,66-2,53 (M, 1H), 2,11 (ax, J=13,2,
5,4 Ty, 1H), 1,47-1,27 (M, 9H, poramepsr); MC (MP+) 336,3 (M+Na).

Cragusa 3. Tonyuenue (2R,4R)-1-(tpet-OyTokcukap6oHm)-4-ruapokcu-4-(TpudTopMeTHII ) IMPPOTHAUH-
2-kapOoHOBOM KUCTOTHI (54d).

K pacteopy (2R,4R)-1-tper-OyTin-2-metnn-4-ruapoxcu-4-(tpudropmetiun)mppoauaus- 1,2 - tuxapoox-
cuwnara (54c¢) (850 mr, 2,71 mmoms) B TT®/H,O (1:1, 20 ma) nobaensuim rugpoxkcua autus (325 mr, 13,57
MMOJIb) ¥ HarpeBajid A0 KHICHHS C 0OpaTHBIM XOJIOAMIbHUKOM B TeueHue | u. PeakimoHHyro cmech oTdunbt-
POBBIBAIM U KOHLICHTPUPOBAIH B Bakyyme ¢ moayucHueM (2R 4R)-1-(tper-OytoxcukapOonun)-4-ruapokcu-4-
(TpudrropmeTH)rMppoaHaUH-2-Kap6oHOBOH KUCAO0TH (54d) (842 mr, 2,81 mmosb, Bexoa 104%), koTopyro uc-
MOJIL30BAJIM B TAKOM BHU/C Ha CICAYIOIICH cTaauu 0e3 nonoauureibHoi ounctk. MC (UP-), 2983 (M-1).

Cragus 4. Tlomyyenue (2R 4R)-mper-OyTun-2-(5-(3-uuxnonpormn-1-((R)-1,1-gumerrwnstuncy asdun-
amu0)- 1 -(rupuauH-4-mn)npormn)-2 -proppeHrikapoamon)-4 -rugpokcu-4-(Tpudropme T ) IUp p oI AMH- | -
kapOoxkcunara (54¢).

B pesynsrare peakuum (2R,4R)-1-(tper-0yTokcukap60o it )-4-ruapokcu-4-(Tpud TopMe THI ) IUPPOTH AUH-
2-kapboHoBOM KkucIoThI (54d) (842 mr, 2,82 mmouns), (R)-N-((-)-1-(3-amuno-4-¢prop dhenmn)-3-uuxnonpomnmi-1-
(mupuauH-4-wi)nporon)-2-metuinponan-2-cynbunamuaa (39¢) (850 mr, 2,71 mmons) B TeTparuapodypane
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(20 M1) ¢ MpUMeHeHHeM 3THII-2-3TOKCUXUHONMH-1 (2H)-kapOokcunara (695 mr, 2,82 MMOJIb) C HCMOJIb30BAHHEM
YCJIOBHI peakLH U BbIAeJIeHHs MPOAYKTa, OMMMCAaHHBIX Ha ctanuu 10 cxemsrl 1, momyyanu (2R,4R)-tper-6yTHi-
2-(5-(3-umknonponui-1-((R)-1,1-mumetnnatincyishuHaMuno )- 1 -(mupunus-4-un)npomnun)-2 - roppeHunkap-
6amomun )-4-runpokcu-4-(tpudropmern)nupponuaus-1-kapooxcunat (54e) (420 mr, Beixoa 23,08%); MC (O+),
693,4 (M+23).

Cranus 5. Ilomyuenue (2R,4R)-N-(5-(1-amuHO-3-1ukionponi-1-(mupuauH-4-wi)nponu)-2-dgropde-
HUIT)-4-TUAPOKCH-4-( TpU TOPMETHIT) TUPPOIUANH-2-kapOokcamuna (54f).

B pesymerate peakuuu (2R,4R)-tper-OyThn-2-(5-(3-uminonponui-1-((R)-1,1-gumetunastuncynsdun-
amMuzo)- 1 -(mupunuH-4-umnponun)-2-¢propdermnikapoamMmon)-4 -ruapokcu-4-(Tpru TopMe THIT) TUPPOTHINH- 1 -
kapOokcunata (54e) (420 mr, 0,626 MMoub) B 3TaHosie (20 M) ¢ ucnonb3oBanueM 4H. HCI B guokcane (1,565
MJI, 6,26 MMOJIb) C MOCJIEAYIOUIMM BbIJIeJIEHHEM W OYMCTKOH MPOAYKTa, KaK OMHUCAHO Ha CTaAuHu 6 cxeMbl 4, 1o-
JIyyau (2R,4R)-N-(5-(1-amuHO-3-LHKIONPONHI- 1 -(MUpUANH-4-11) iponu)-2 -hTopdeHmn)-4-ruApokcu-4-
(TpudTopMeTin)IupponnanH-2-kapookcamun (54f) (113 mr, Beixon 38,7%). MC (3+), 467,4 (M+1).

Cranus 6. Ilonmyuenue (2R,4R)-N2-(5-(1-amuno-3-uuknonponui-1-(nupunus-4-mn)nponw)-2-¢propd-
eHnn)-N1-(5-xaoprupuaus-2-ui)-4-rugpokcu-4-(TpuGTOpMETHIN) TUPPOTMANH- 1 ,2-nukapbokcamuna (54g).

B pesynbrate peakimu (2R,4R)-N-(5-(1-amunHO0-3-1mxtonponii- 1 -(mupunus-4-mwi)nponun)-2-gropde-
HUIT)-4-ruapokcu-4-(Tpud TopMeTin) nupponuanH-2-kapookcamuna (54f) (113 mr, 242 Mmoab) B TeTparuapo-
dypane (10 M) ¢ deHun-S-xnopnupuauH-2-unkapdéamarom (13b) (60,2 mr, 242 MMOJb) C UCMOJb30BAaHHEM
kapOoHata kanus (100 Mr, 727 MMOJIb) B KaueCTBe OCHOBAHHMS, B COOTBETCTBUM CO CIIOCOOOM, ONMHCAHHBIM Ha
cramuu 3 cxeMbl 13, mocyie OUHMCTKH KOJIOHOUHOH (hi3ti-xpomarorpadueii (cunmmkarens, 12 r, 3J10UPYs CMECBHIO
CMA 80 B xsopodopme, 0-50%), ¢ nocnenyroueii oOpaieHHO-(ha30BoOH KOJIOHOYHOH xpomarorpadueii (ko-
gonka C-18, smoupys 0-100% MeOH B Bome) nosydanu (2R,4R)-N2-(5-(1-amuHO-3-uuxionponui-1-
(mupuauH-4-un)nponun)-2-dropdenrn)-N1-(S-xnopnupuanH-2 -1 )-4 -ruaApoKcH-4-(TpU TOPMETHIT) TUPPOITH-
IuH-1,2-nukapbokcamun (54g) B Bune cBOOOAHOrO OCHOBaHUs, koTopoe npeppamand B HCl conbp ¢ momouisio
HCI (31. B MeOH, 2 M) ¢ nosy4eHHeM COoemuHeHHus 54g, runpoxjopunHoii comu (42 mr, Beixoa 28%) B BUne
Geyioro TBepOOro BeLIeCTBa. 'H SIMP (300 MT'y, IMCO-dg) & 10,00 (¢, 1H), 9,69 (c, 3H), 9,46 (c, 1H), 9,00-
8,79 (M, 2H), 8,31 (mm, J=2,4, 1,0 'y, 1H), 8,06 (an, J=7,2, 2,5 'y, 1H), 7,92-7,74 (m, 4H), 7,39 (an, J=10,1, 8,5
I'u, 1H), 7,29-7,04 (m, 2H), 4,84 (an, J=9,1, 4,6 T'u, 1H), 4,05 (a, J=11,6 T'u, 1H), 3,77 (a, J=11,7 'y, 1H), 2,65
(M, 1H), 2,51 (m, 2H), 2,26-2,14 (M, 1H), 1,23 (M, 1H), 1,08 (M, 1H), 0,67 (M, 1H), 0,36 (M, 2H), 0,02 (M, 2H);
YF IMP (282 MI'y, IMCO) & 75,03, -80,20, -124,32. MC (MP+): 521,3 (M+1); 519,3 (M-1).
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ITonyuenue (2R,4R)-N1-(5-xnopnupuaus-2-mn)-N2-(5-((+)-3-umxionponui-1 -(metuncynbpoHaMmuno)-1-
(mupunuH-4-wn)npornn)-2-propdenin )-4-3TokCHMHppoUAnH-1,2-nukapbokcamuna (55a).

K pactBopy (2R,4R)-N2-(5-((+)-1-aMuH0-3 -LiuKsionponii- 1 -(mupuaux-4-uin)nponui)-2-dropdenun)-N1-
(5-xn0pnupUIUH-2-11)-4-3TOKCUTUPPOIUANH- 1 ,2-nukapookcamuna (51b) (240 mr, 0,413 mmons) npu 0°C B
nuxjopMerade (10 mu) no6aemsiu mupunud (163 mr, 2,065 MMoue), MeTaHCyIb(OHOBBIN aHruapun (144 wmr,
0,826 MMOJB) U MepeMelIBaId NMPH KOMHATHOH TeMIiepatype B TeueHHe HOUYHW. J[0OaBJIsUTH IOTOHHUTENbHOE
KOJIMuecTBO nupuanHa (98 mr, 1,239 mmouns) u MeTaHcynbGoHoBOro anruapuaa (71,9 mr, 0,413 mmoub) U ne-
peMelnIBali CMeCh B TeUeHHe 2 4 IMPU KOMHATHOH Temnepatype. PeakiHoHHy0 cMech racuiy Bogoi (10 mi) u
akcTparupoBaniu JIXM (3x20 mut). OpraHuueckue CJIOW 00beIUHSUTH, CyIHIH, QUIBTPOBAINA U KOHLIEHTPUPOBA-
Ju B BakyyMe. OCTaTOK OYMINAIM KOJOHOYHOH ¢uidmi-xpomarorpadueit (cunukarens, 12 r, amoupys 0-40%
CMA 80 B CHCl;) c¢ noayuyenuem (2R,4R)-NI1-(5-xnopnupuaun-2-mm)-N2-(5-((+)-3-uuknonponui-1-
(MeTuncynsdoHamMuno)- 1 -(mupuanH-4-wn)nporu )-2 -G ropdheHmn)-4 -3 TOKCUMUPPOTUANH- 1, 2-nukapbokcamMmuna
(55a) (158 wmr, 0,240 mMoub, Bbixoa 58,0%), cBOOOAHOrO OCHOBaHMS, B BHAE OEJIOr0 TBEPIOrO BEIIECTBA. 'H
SMP (300 MI'u, IMCO-dg) & 9,52 (¢, 1H), 9,16 (¢, 1H), 8,51 (m, J=6,1 T'y, 2H), 8,29 (n, J=2,6 T'u, 1H), 7,92-
7,78 (m, 4H), 7,30-7,18 (m, 3H), 7,14-7,03 (M, 1H), 4,59 (mn, J=9,0, 3,8 I'y, 1H), 4,12 (c, 1H), 3,76 (an, J=10,8,
5,1 Ty, 1H), 3,65 (m, J=8,1 I'y, 1H), 3,40 (x, J=7,0 'y, 2H), 2,40-2,35 (M, 1H), 2,27 (¢, 3H), 2,19-2,06 (M, 1H),
1,34-1,20 (M, 2H), 0,99 (T, J=7,0 ', 3H), 0,91-0,78 (M, 2H), 0,63-0,44 (M, 1H), 0,37-0,21 (m, 2H), -0,09 - -0,14
(M, 2H); "F SIMP (282 MI'y, IMCO-dg) 6 -126,31; MC (MP+): 659,3 (M+1).
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Cobonnoe ocHoBanue (132 mr, 0,20 MMoJIb) MpeBpallatyd B ruAPoxJIopuaHyo conb B MeOH (10 mi) ¢
nomotsio HCl (3u. B MeOH) (0,03 mn, 1,001 mmonb) ¢ noayuenuem (136 mr, 0,196 mmoub, Beixoa 98%) run-
POXJIOPUIHOI COMHM COeaUHeHHst 55a B Buae xentoro Teepnoro semectsa. 'H AMP (300 MI'y, IMCO-dg) &
9,62 (c, 1H), 8,87 (n, J=6,6 'y, 2H), 8,30 (n, J=2,0 I', 1H), 8,22 (c, 1H), 7,96 (n, J=6,5 'y, 3H), 7,93-7,79 (M,
2H), 7,34-7,21 (m, 1H), 7,16-7,05 (m, 1H), 4,61 (an, J=8,9, 3,9 I'y, 1H), 4,19-4,06 (m, 2H), 3,84-3,72 (M, 2H),
3,66 (an, J=10,7, 3,2 T'y, 2H), 3,41 (x, J=7,0 'y, 2H), 2,77-2,62 (m, 1H), 2,46-2,29 (M, SH), 2,16-1,99 (M, 1H),
1,00 (1, J=7,0 T'n, 4H), 0,88-0,69 (M, 1H), 0,64-0,50 (m, 1H), 0,32 (x, J=7,9 I'n, 2H), -0,01 - -0,15 (m, 2H); "°F
SAMP (282 MI'y, IMCO) 6 -125,42; MC (UP+): 659,3 (M+1); ontuueckoe BpaiueHue [a]p=(+) 76,47 [0,17,
MeOH].

Cxema 56
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IMonyuenue (2R,4R)-N2-(5-((+)-1-aueramuno-3-uukaonponui- 1 -(mupuaus-4-un)npomnun)-2-propd eHn)-
N1-(5-xnopnupuauH-2-ui)-4-3TOKCUIUPPONIUANH-1,2-nrkapbokcamuna (56a).

B pesynbrate peakuuu (2R 4R)-N2-(5-((+)-1-amuno-3-Luknonponun-1-(mupuanH-4-un)nponun)-2-
dbropdpennn)-N1-(5-xnopnupunun-2-un)-4-3ToKCUNUppoauauH-1,2-nukapbokcamuna  (51b) (200 wmr, 0,344
MMmodb) npu 0°C B AMXJIOPMETaHE C UCTIOJIb30BaHHEM IMUPHANHA M YKCYCHOTO aHTHAPHIA, KaK OIMMCAaHO Ha CXe-
Me S5, momy4danu (2R,4R)-N2-(5-((+)-1-aueramuno-3-uukiaonponui- 1 -(nupunun-4-un)nponui)-2-propdennn)-
N1-(5-xnopnupuanH-2-un)-4-3TokcUnupponuauH-1,2-nukapdokcamun (56a) (156 wmr, Bbixox 72,7%), ceodon-
HOe OCHOBaHMe, B BUie Oe0ro TBEpAOro BEleCTBa. "H AMP (300 MI'u, IMCO-dg) § 9,45 (c, 1H), 9,16 (c, 1H),
8,47-8,40 (m, 2H), 8,32-8,24 (m, 2H), 7,94-7,82 (m, 2H), 7,80 (an, J=9,0, 2,6 I'y, 1H), 7,29-7,22 (m, 2H), 7,20-
7,06 (m, 2H), 4,58 (an, J=9,0, 3,9 I'u, 1H), 4,17-4,06 (m, 1H), 3,82-3,70 (M, 1H), 3,70-3,60 (m, 1H), 3,49-3,30
(M, 2H), 2,60-2,50 (M, 1H), 2,42-2,26 (M, 1H), 2,17-2,03 (M, 1H), 1,90 (c, 3H), 1,30-1,20 (m, 2H), 1,03 (1, J=7,0
T'u, 3H), 0,91-0,78 (m, 1H), 0,70-0,52 (M, 1H), 0,38-0,27 (m, 2H), -0,04 - -0,18 (m, 2H); "°F SIMP (282 MTI'1,
JIMCO-dg) & -127,98; ontuueckoe Bpawenue [a]p=(+) 70,59 [0,255, MeOH]. CBoGoxHOe OCHOBaHHe MpeBpa-
1A B THAPOXJIOPHAHYO conb B MeTaHode (10 mi) ¢ nomowubsto HCI (3H. B MeOH) (2,5 ma, 82 mmonb) ¢ rmony-
YeHHUEM THIOPOXJIOPHIHOM conu coenrHeHus S6a (148 mr, 0,224 mmonsb, Bbixon 98%) B Bune Oenoro TBepAoro
semectsa, 'H AMP (300 MI'u, IMCO-ds) & 9,58 (c, 1H), 9,28 (c, 1H), 8,83-8,69 (m, 3H), 8,30 (n, J=1,9 I'y,
1H), 7,95 (m, 3H), 7,92-7,79 (M, 2H), 7,33-7,17 (m, 2H), 4,60 (nn, J=9,0, 4,3 I'y, 1H), 4,18-4,08 (m, 2H), 3,84-
3,72 (M, 1H), 3,66 (an, J=10,7, 3,2 I'y, 1H), 3,42 (x, J=7,0 T'y, 2H), 2,53 (m, 2H), 2,45-2,31 (M, 1H), 2,11-2,01
(M, 1H), 1,94 (c, 3H), 1,03 (1, J=7,0 T'u, SH), 0,71-0,57 (m, 1H), 0,40-0,30 (M, 2H), -0,03 - -0,14 (m, 2H); "°F
SAMP (282 MTI'y, IMCO-dg) 6 -126,67; MC (UP+): 623,3 (M+1); (UP-) 621,3 (M-1); ontuueckoe BpalieHue
[o]p=(+) 70,59 [0,255, MeOH].
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IMomyuenue (2R,4R)-N2-(5-((+)-1-amuH0-3-mukaonponui- 1 -(mupuauH-4 -wn)nponun)-2-propdenun)-N1 -
(5-xmopnupuaHH-2-K1)-4-METOKCH-4-(TPU(TOPMETUIT) TUPPOTMAMH- 1 ,2-quKkapOokcamuaa (57d).

Cragusa 1. [Tonyuyenue (2R,4R)-1-(tper-0yToKCcHKapOOHUT)-4-METOKCH-4~(TPU(DTOPMETHI) THPPOTUAHH-2 -
KapOOHOBOI KHCJIOTHI (57a).

B pesymprare ankuwmposaHus (2R.4R)-1-(tper-OyTOKCHKApOOHUN)-4-rUAPOKCH-4~(TPH(TOPMETHI)THP-
poauauH-2-kapOooHOBOH KuCIOTHI (54d) (2,26 r, 7,55 mMmomp) B TT'® (50 m) aumeruncynasgparom (1,905 r,
15,10 MMo0B) ¢ HMCHOIB30BaHMEM ruapuaa Hatpus (60% mucmepcus B MUHEpambHOM Mmacie, 1,812 r, 453
MMOJIb) B KAYECTBE OCHOBAHHUS, B COOTBETCTBHHU CO CIOCOOOM, OMHCAHHBIM HA cxeMe 15, cramuu 1, momyyanu
(2R ,4R)-1-(TpeT-0y TOKCHKAPOOHHUT)-4-METOKCH-4 -(TPU(PTOPMETHIT) MUPPOTUAUH-2-KapOOHOBYIO KUCIOTY (57a)
(1,6 T, 5,11 Mmmoub, BeIXOA 67,6%) B BHAEC OCIOr0 TBEPAOTO BEILECTRA. 'H SIMP (300 MTI'u, IMCO-dg) & 12,84
(c, 1H), 4,35 (1, J=9,3 ', 1H), 3,73-3,53 (M, 2H), 3,36 (c, 3H), 2,71-2,51 (m, 1H), 2,38-2,24 (m, 1H), 1,39 (2c,
9H, potamepsr).

Cramua 2. [lomyuenue (2R,4R)-tper-OyTtun-2-(5-(3-uukmompomnui-1-((R)-1,1-1uMeTHIITUICY Tb(UH-
amMun0)- 1 -(mupuauH-4-ux)npomnun)-2 -GproppheHunkapoamMon)-4 -Me TOKCH-4 -(TpH(HTOPMETHIT) TUPPOTHIUH- 1 -
kapOoxcunara (57b).

B pesymrare peakuun (2R,4R)-1-(TpeT-0y TOKCHKAPOOHIIT)-4-METOKCH-4~(TPH(TOPMETHIT) TUPPOTHIUH-2 -
KapOOHOBOH KHCAOTHI (57a) (400 mr, 1,277 mmomb), (R)-N-((-)-1-(3-amuno-4-¢propdeHun)-3-uukao mponu-1-
(TupuaAuH-4-UIT)TPONHKIT)-2 -METHIANPONaH-2 -Cy tbpuHamuaa (39e) (497 mr, 1,277 mmoimb) B TeTparuapodypaHe
(20 MuT) C MPUMCHEHUEM 3THII-2-3TOKCUXUHOTHH- 1 (2H)-kapOokcunara (316 mr, 1,277 MMOIB) C HCIIOJTB30BAHH-
€M YCJOBHH pEaKUWH U BBIACICHUSA MPOAYKTA, OMUCAHHBIX HA ctaauu 10 cxemsl 1, moayyamu (2R 4R)-tper-
OyTun-2-(5-(3-uuxnonponui-1-((R)-1, 1 -mumMeTHI THICY T HHAMEUIO ) - | -(MUPUAUH-4 -1 )Iponu)-2-prope-
HHTKApOaMOU1)-4-METOKCH-4-(TPU()TOPMETUIT) TUPPOTHAHH- 1 -kapOokcunar (57b) (640 mr, 0,935 MMOJTb, BEIXOT
73,2%) B BUAC IPA3HOBATO-0CJIOTO TBEPAOTO BEIIECTBA.

Cramua 3. Tlomyuyenue (2R,4R)-N-(5-(1-aMmuHO-3-umKIonpomui- 1 -(mupuaud-4-un)mpomun)-2-propde-
HUIT)-4-METOKCH-4~(TpH(TOPMETHI) THPPOTHIHH-2 -KapOokcamuaa (57¢).

B pesymrare peakmuu (2R, 4R)-tper-OyTHia-2-(5-(3-muxnonponui-1-((R)-1,1-1uMe THIRTUICY T () UH-
amu10)- 1 -(mupunuH-4-un)nponuin)-2-propdeHunkapdbamon)-4 -MeTOKCH-4 ~(TPUOTOPMETHIT) THPPOIUAHH- 1 -
kapOoxcunara (57b) (640 mr, 0,935 mmouts) B 3Tanone (200 mu) ¢ ucnoap3oBanueM 3H. HCI B metanone (16 M)
C MOCJAEAYIOIIUM BbIICJCHUEM U OUUCTKON MPOAYKTA, KAK OMUCAHO HA CTaauu 6 cxemsl 4, moay4danu (2R,4R)-N-
(5-(1-amuHO-3-muKIOMpPonuI- 1 -(MupuAuH-4-ui)ponui)-2-proppeHun)-4-MeTokcu-4 -(TpUPTOPMETHIT) TUPPO-
miauH-2-kapookcamun (57¢) (340 mr, 0,708 Mmoo, BEIXOX 76%) B BUAC OCI0T0 TBEPIOTO BEILECTRA. 'H ssmMP
(300 MI'u, AMCO-ds) 8 9,92 (c, 1H), 8,47-8.38 (M, 2H), 8,20-8,11 (M, 1H), 7,.39-7.31 (M, 2H), 7.20-7,11 (M,
2H), 3,93 (x, J=6,9 I'u, 1H), 3,70-3,56 (M, 1H), 3.24 (c, 4H), 3.23-3.09 (M, 1H), 2,36-2,25 (M, 4H), 2,25-2,16 (M,
2H), 1,11-1,02 (m, 2H), 0,69-0,57 (m, 1H), 0,39-0,30 (M, 2H), -0,01 - -0,12 (M, 2H).

Cramus 4. TlomyueHue (2R, 4R)-N2-(5-((+)-1-aMUHO-3-LHUKIOMPONHUI- | -(MUPHIUH-4-H]T) TPOTTHIT)-2-
¢dropdennn)-N1-(5-xmopnupuaus-2-ui)-4-MeTOKCH-4-(TpUPTOPMETHIT) MIUPPOTMAH- 1,2 - TrKapOOKcaMuIa
(574d).

B pesymrare peakumu (2R,4R)-N-(5-(1-amuno-3-1mkiaonpomi- 1 -(mupuaus-4-ua)nponun)-2-propde-
HUT)-4-METOKCH-4~(TPUPTOPMETHIT) TUPPOTUAUH-2 -KapOokcamuaa (57¢) (340 mr, 0,708 MMOJIB) B CMECH TETpPa-
rugpodypana/Boast (60 mi, 5:1) ¢ peHUI-S-xnopmupuauH-2-uakapoamarom (13b) (167 mr, 0,672 MMOIB) C HC-
NOJB30BaHUEM kKapOoHaTa kamis (489 mr, 3,54 MMOJB) B KQUECTBE OCHOBAHMSA, B COOTBETCTBHH CO CHOCOOOM,
OIMCAHHBIM HA CTaAWM 3 CXeMbl 13, mocie OYHCTKU KOJOHOYHOH (hmam-xpomartorpadueit (cumukarens, 12 T,
amoupys cmeceto CMA 80 B xmopodopme, 0-25%) noayuam (2R,4R)-N2-(5-((+)-1-amun0-3 -1mukiaonponui-1-
(mupuauH-4-un)npomu)-2-propdernn)-N 1-(5-x10 pupuauH-2 -1i)-4 -MeTOKCH-4 -(TPHPTOPMETHIT ) TUPPOJTH -
nuH-1,2-nuxapookcamug (57d) (35 mr, 0,055 mmous, Bexoa 8,85%) B BuAE CBOOOJIHOTO OCHOBAHHS, KOTOPOE
npeBpalat B ruapoxaopuauyo coab B MeOH (10 ma) ¢ momomsro HCl (3. 8 MeOH) (0,3 67 ma, 1,102
MMOJIb) C HOJXYyYCHHEM THIPOXJIOPHAHOH comu coeauHeHus 57d (34 mr, Berxoa 87%) B BUAC TBEPAOTO BEILECT-
a; 'H SIMP (300 MI', IMCO-dg) 3 10,00 (c, 1H), 9,67 (c, 3H), 9,45 (c, 1H), 8,84 (1, J=5,7 T'u, 2H), 8,37-8,21
(M, 1H), 7.92-7,79 (m, 3H), 7.71 (a, J=5,8 T'u, 2H), 7.43 (a, J=1,6 T'u, 1H), 7.41-7.35 (m, 1H), 7,34-7,23 (M, 1H),
4,85 (on, J=9,2, 3,8 T'u, 1H), 4,02 (x, J=12,1 'y, 2H), 3,31 (c, 3H), 2,75-2,55 (M, 1H), 2,51 (M, 2H), 2,47-2.30
(M, 1H), 1,30-0,99 (n, 2H), 0,68 (M, 1H), 0,43-0,29 (M, 2H), 0,10 - 0,05 (v, 2H); '°F SIMP (282 MI', IMCO-
dg) 8 -75,82, -123,56; omruyeckoe BpameHue [o]p=(+) 56,0 [0,05, MeOH].
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[Monmyuenue (2R, 4R)-N1-(5-xmopnupuaun-2-mm)-N2-(5-((+)-(3-umaHo heHM)( LIUKIONPOMHIME THIAM -
Ho)MeTun)-2-propdennn)-4-sTokcunupponuaus- 1,2- auxapboxcamuaa (58j).

Craaus 1. [Tonyuenue (-)-N-(3-upaHoOe H3UTHACH)-2-MeTHANPONaH-2-Cy IbrHamuaa (58a).

K nepemewannomy pactopy 3-opmunbenzonurpuna (45,4 r, 347 mmorns) B Tetparuapodypaune (460 mi)
nmob6asmsima (R)-2.4,6-tpunzonpormuntensoncyaspunamus (35 r, 289 Mmoib), Tetpanzonpornokcurura (173 Mo,
578 MMOJIb) H HarpeBajIM A0 KUMEHHA ¢ OOPaTHBIM XOJOAMIBHUKOM B TeueHue 10 4. Beraenenue npoaykra npo-
BOJMU/IM TaK, KaK OMMCAHO Ha CTaguu 1 cxemsl 1, ¢ moayueHHeM mocjie KOJOHOUHOM XpoMarorpaduu (cunmka-
reapb, 1,5 kr, amoupyst 20% stunauerata B rekcade) (-)-N-(3-upaHOOEH3UITHACH)-2-METHINPONaH-2-Cy b HH-
amuga (58a) (37,4 r, 160 mmomb, Berxox 55,3%) B Buae GECLUBETHOrO TBEPAOTO BELICCTBA, "H AMP (300 MI'w,
IMCO-ds) 6 8,63 (c, 1H), 8,42 (ma, J=1,9, 1,3 T'u, 1H), 8,28 (ar, J=7.9, 1.4 I'y, 1H), 8,07 (ar, J=7,7, 1,4 I'y,
1H), 7,76 (1, J=7.8 T'y, 1H), 1,21 (c, 9H); MC (UP+) 2572 (M+Na), ontuueckoe BpauieHue: [a]p=(-) 83,21 [2,
55, CHCl;).

Cragusa 2. Ilomyuenue (R)-N-((3-amuno-4-¢propdenin)(3-unaHopeHun)MeTI)-2-METHINPONaH-2-Cy lib-
(unamuza (58b).

Coeaunenue 58b nomyuanu u3 (-)-N-(3-unaHobe H3UnUACH)-2-MeTHANponaH-2-cyabunamuaa (58a) (72 r,
307 mmonb) u 3-(6uc(tpumetuncuani)amuHo)-4-propdenun)maruuiitbpomuaa (1c) (430 ma, 430 Mmoib), KaK
onmcaHo Ha ctaauud 4 cxemsl 1, ¢ momyueHueM (R)-N-((3-amuHo-4-propdenun)(3-unaHopenun)merun)-2-
Mmetuinponas-2-cyabpuHamuna (58b) (47,32 r, 137 mmons, Beixox 44,6%) B BUAE I'yCTOrO JKEJITOrO Mac/IsHU-
CTOrO BELICCTBA.

Crazaus 3. [Tonyuenue 3-(amuHo(3-amuHO-4-propdenun)mernn)denzonurpuna (58¢).

K nepememannomy pacteopy (R)-N-((3-amuno-4-¢propdeni)(3-1maHoeHuT)METHT)-2-METHIIPOaH-2-
cyappunamuaa (58b) (238,82 r, 691 mmonse, cooTHoweHue auactepeousomepoB 55/45) 8 MTED (1200 mn) go-
6aBsin xyopoBoaopoa B 1,4-auoxcane (363 M, 1452 MMO7Ib) M nepeMeIIMBaIN MPH KOMHATHOH TeMIepaType
B TeueHue 7 4. JJ0GaBIsIH OMOJHUTEIBHOE KOJIHYECTBO XJIOPOBOAOPOAa B Auokcane (346 mu, 1383 Mmonb) u
MEepPEeMEIIMBAIM [0 MOJHOTO MCYC3HOBEHHUS MCXOAHOro BeuiecTBa (24 yaca). [lonydeHHOE TBEpAOE BEILECTBO
cobupanu ¢uabrparped, npomsiBaid MTBD (2x250 mur), cymmnau Ha Bo3ayxe ¢ nomydeHuem 3-(amuHO(3-
amMuHO-4-(ropdenmn)meTin)benzonutpuna (58¢) B uae HCl conu (semuoro rurpockomrunoit); 'H SIMP (300
MTI'y, IMCO-dg) 6 9,39-9,10 (m, 3H), 7,57-7.49 (m, 2H), 7,45-7 34 (m, 3H), 7,26 (a, J=5,8 T'y, 1H), 7,15 (ax,
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J=8,0, 2,0 ', 1H), 5,58 (1, J=5,5 'y, 1H); '°F SIMP (282 MTI', IMCO) & -129,75; MC (HP-) 240.2 (M-1). ITo-
JYYCHHOC BBIIIE TBEPAOE BCIUECTBO pacTBOPsM B Boae (500 mur), mommenayusamu nodasicaueM NaOH (3H.,
922 M, 2765 mMomb). CMeECh 3KCTparupoBaau dtumanetaroM (2x1000 mi). OpraHuyeckue CI0H 00BEIHHSAH,
NPOMBIBAJTH HACHIIICHHBIM COJICBBIM PACTBOPOM, CYIIHIH, (PHIbTPOBATH U KOHLUCHTPHPOBAIH B BAKyYME C MO-
JYYCHHEM PaLEMHUYECKOro 3-(amuHO(3-aMuHO-4-propdeHun)merun)oen3onurpuaa (58c) (194 r, 804 mmous,
BbIX0J 116%), CBOOOIHOTO OCHOBAHHS, B BHAE KOPHYHEBOIO MACITHHCTOTO BCIIECTBA, 'H sMP (300 MTI',
JMCO-dg) o 7,38-7.35 (M, 2H), 7,30-7,24 (M, 2H), 6,86 (an, J=11,5, 8,3 T'u, 1H), 6,79 (an, J=9,0, 2,2 I'u, 1H),
6,55 (nazm, J=8.3, 4,5, 2.2 ', 1H), 5,03 (c, 2H), 4,94 (c, 1H), 2,13 (c, 2H); '°F SIMP (282 MI'y, JIMCO) &
-138,23.

Cranus 4. TToayueHue (+)-3-(amuHO(3-amMuHO-4-(pTopdeHrT)MeTHT)OeH30HUTpUAA (58d).

K pacreopy pauemuueckoro 3-(amuHo(3-amuHO-4-propderun)mernn)oeH30HuTpuia (58c) (COOTHOLIEHHE
JIBYX nuacrepeomepoB 55/45, 141,38 r, 586 mmomns) B 85% Ttper-OyTanone (5600 M, MOTyYCHHOMY H3 TPET-
OyTaHona u BoAsl) n00aBminu D(-)-BuHHYI0 Kuciaoty (88 r, 586 mmonp) u Harpesanu 0 80°C. IIpo3paunsiit
pacTBOp OCTaBILIIH OCTHIBaTh A0 29.8°C (8 u). B 3TOT MOMEHT NMOJIyYEHHBIE KPHUCTAJIBI COOMPATH (PUIbTpALH-
e, mpomeiBamm 200 mix 85% Tper-OyTaHOna, CylIMAM B BaKyyMe C mojydyeHueM (+)-3-(amuHO(3-aMHHO-4-
¢ropperum)metun)oeH3oHuTpuaa (58d) (36,4 r, 93 mmoub, oOmmit Berxox 15,87%) B BHOe 2,3-TUrHAPOKCH-
sarapHoi comu, MC (MP+) 225,2 (M+1); xupansHas ydctota mo BOXX 3.u. 96,077%. (+)-3-(AMuHO(3-aMHHO-
4-propdpennmmernn)oenzonutpua (58d), 2,3-auruapokcusurapHyro comb (18 r, 46,0 mMons), B 85% Ttper-
OyraHoje (388 mum) HarpeBamu a0 80°C (BHYTPEHHSAA TEMIEpPATypa) 10 OAHOPOIHOCTH. CMECh OCTaBJILIH J0C-
TUTaTh KOMHATHOH TEMIIEpaTypsl, cOOMpaau oOpazoBaBHIHECs Oenble KPHCTA/UIBI (PUIbTpALMEH M CYINHIH HA
BO3AYXE C MOJYUYCHHEM YHCTOTO (+)-3-(aMuHO(3-aMuHO-4-pTopdeHun)meTum)oeH3ouuTpuaa (58d) (16,7 r, 42,7
MMOJIb, BBIXOJ 93%), 2,3-AMrHIpOKCUSHTAPHOM COMTH, B BUAC OCIOr0 TBEPIOTO BCIIECTBA, 'H sIMP (300 MTI',
JMCO-dg) 6 7,90 (1, J=1,6 Ty, 1H), 7,78 (ar, J=7.6, 1,4 T', 1H), 7,72 (ar, J=8.0, 1,4 T'u, 1H), 7.59 (1, J=7.8 'Ly,
1H), 6,99 (an, J=11,5, 8,3 I'u, 1H), 6,74 (ax, J=8,7, 2,3 T'u, 1H), 6,59 (ann, J=8.,4, 4.4, 2.3 I'u, 1H), 5,34 (c, 1H),
5.24 (c, 2H), 4,02 (c, 2H); '°F SIMP (282 MI', IMCO-dg) & -135.95; MC (MP-) 240.2 (M-1); XHpambHas unc-
ToTa Mo BOXKX >99,99%; ontuueckoe BpameHue: [a]p=(+) 0,59 [1,025, MeOH].

Cramua 5. Tloayuenue (+)-3-((UHKIOMPOMUIMETHIAMHHO )(3-(LHKIOMPOMUIMETHIAMHUHO )-4-propde-
HumMetun)OeH3onuTpuna (58¢) u (+)-3-((3-amuHO-4-PTOPPCHUT)(LUKIOMPOMUIME THIAMHHO )METHIT)OCH30-
Hutpuna (58f).

K nepememannomy pacteopy (+)-3-(amuno(3-amuHO-4-propdperun)merwn)oen3onurpuna (58d) (8,321 r,
34,5 MMOJIB, KOTOPBIH MPEBPAINAIH B CBOOOJHOE OCHOBAHHE C MOMOIIBIO BOAHOTO pacTBopa NaOH u akcTparu-
poBamu 3tunaneratoM) B MeOH (20 M) 1o0aBmsu nukaonponankapookcampaerua (3,25 mu, 43,1 MMoIb) mpu
0°C u nepememuBany B reucHue 30 muH. K Hemy qo6asmsam Oopruapun Hatpus (2,61 r, 69,0 MMous) U mepe-
menmBaau mpu 0°C B TeueHue 1 4. PEakiMOHHYH CMECh KOHLEHTPHPOBAIU B BAKYYME IJI VAANCHHI MECTAHOIA
U PacTBOPSIM OCTATOK B 3rujaauetare (200 M), mpoMbIBaIH BOAOH (2x50 MiI), HACBILIEHHBIM COJIEBBIM PACTBO-
poM (50 M), CymmMAM H KOHLUCHTPUPOBAIM. HEOUMINEHHBIH OCTATOK OYHMINANM KOJOHOYHOH (hidm-
xpomarorpadueii (cumkarens, 120 r, 3OUpYs CMECHIO 3TUNALETATa B rekcaHax, 0-100%) ¢ moayueHuem (+)-3-
((UMKIOMPOMHIMETHIAMHUHO ) (3 -(LUKIOMPOMHIMETHIAMUHO ) -4 -proppeHum)meTun)oen3onurpuna (58¢) (1,087
r, 3,11 Mmmoms, BEIX0 9,02%) B BUIE OCCUBETHOTO CHPOMOOOPA3HOTO BEILECCTRA; "H SIMP (300 MT'y, IMCO-dy)
5 7,88 (1, J=1,7 I'u, 1H), 7,75 (ar, J=7.9, 1,5 T'u, 1H), 7.64 (ar, J=7,7, 1,4 T'u, 1H), 7,48 (1, J=7,7 I'u, 1H), 6,90
(am, J=11,9, 8,2 I'u, 1H), 6,84 (ax, J=8.9, 2,1 I'y, 1H), 6,57 (aaxn, J=8,2, 4,5, 2,0 I'u, 1H), 5,34 (1a, J=6,0, 2.4 T'L,
1H), 4,81 (a, J=4,2 T'u, 1H), 2,96 (1, J=6,3 T'u, 2H), 2,59 (M, 1H), 2,27 (M, 2H), 1,03 (M, 1H), 0,98-0,84 (M, 1H),
0,40 (M, 4H), 0,26-0,17 (M, 2H), 0,05 (M, 2H); '°F SIMP (282 MTI'n, IMCO-de)  -137,04; MC (UP-) 348.4 (M-
1); omrmueckoe BpawmeHue: [o]p=(+) 17,96 [0,245, MeOH], 3arem (+)-3-((3-amMuHO-4-(pTOpdheHU)(LHKIO-
NPOMHIMETUIAMUHO )MeTHI)OcH30HUTpUnIa (58f) (7,891 1, 26,7 MMoIB, BBIXOA 77%) B BHIE OCCLBETHOTO CHPO-
noobpasxoro semectsa; 'H SIMP (300 MI'u, IMCO-dg) 8 7.84 (1, J=1,6 ', 1H), 7,71 (ar, J=7.9, 1,5 T'u, 1H),
7,68-7,63 (M, 1H), 7,49 (1, J=7,7 T'y, 1H), 6,88 (ax, J=11,5, 8,3 I'u, 1H), 6,81 (ana, J=9.0, 2,2 'y, 1H), 6,56 (nax,
J=8.3,4.5, 2,1 T'u, 1H), 5,08 (c, 2H), 4,76 (a, J=2.8 T'u, 1H), 2,48 (M, 1H), 2,26 (M, 2H), 0,91 (M, 1H), 0.42-0,34
(M, 2H), 0,09-0.01 (v, 2H); '°F SIMP (282 MT'u, IMCO-dg) & -137,18; MC (MP+) 296.3 (M+1), (MP-) 2943
(M-1); onruueckoe Bpawenue: [o]p=(+) 22,05 [0,88, CHCl;].

Cragus 6. IToxyuenue (2R ,4R)-1-(Tper-OyToKcHKapOOHMIT)-4-3TOKCHITHPPOIHIHH-2 -KapOOHOBOH KHUCIIOTHI
(58g).

B pesymprare ankummposanus (2R,4R)-1-(tper-OyTokcHKapOOHHII)-4 -THAPOKCHITHPPOIUIUH-2 -KapOo-
HOBOI1 kuCIOTH (14b) (26 1, 112 MmMmoms)) B TT'® (600 M) austuncyasgparom (34,7 r, 225 MMOJIB) C HCHOJB30-
BaHHEM ruapuia Hatpus (60% aucnepcus B MUHEpanbHOM Macie, 27,0 T, 675 MMOJIb) B KAUECTBE OCHOBAHHS B
COOTBETCTBUHM CO CHOCOOOM, OMHUCAHHBIM Ha cxeMe 15, cragum 1, momyyamu (2R,4R)-1-(Tper-OyTOKCHKAp-
OOHMT)-4-3TOKCUITUPPOIUANH-2-KapOOHOBYIO kucnoty (58g) (21,98 r, 85 mmomb, BeIx0ox 75%) B BHAE Oem0ro
NOJIy TBEPAOTO BEILECTBA, 'H SIMP (300 MI', IMCO-dg) & 12,45 (c, 1H), 4,20-4,05 (v, 1H), 4,00 (M, 1H), 3.61-
3,47 (m, 1H), 3.47-3,27 (m, 1H), 3,23-3,10 (M, 1H), 2,44-2.21 (M, 1H), 2,02-1,85 (M, 2H), 1,39, 1,34 (2c, 9H,
poramepsr), 1,14-0,93 (M, 3H); MC (UP+) 282,3 (M+Na); 2583 (M-1).

Cragus 7. Tomyuenue (2R,4R)-tper-OyTuia-2-(5-(3-mmanoeHu)(LHKI0 MPOMUIMETHIAMHHO )MCTHT)-2-
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¢roppeHnTKapOaMOuIT)-4 -3TOKCUITHPPOTHIHH- 1 -kapOokcuaaTa (58h).

B pesynbrate peakuuu (2R, 4R)-1-(Tper-0yTOKCHKAPOOHHUT)-4-3TOKC HTHPPOTHAUH-2-KAPOOHOBOH KHUCIIO-
1 (58g) (676 wmr, 2,61 mMomb), (+)-3-((3-amuHO-4-PropdheHIT)(HUKIOMPOMHIMETUIAMUHO )METHI)OCH30-
Hutpuna (58f) (770 mr, 2,61 mmone) B TeTparuapodypare (20 MI) ¢ MPUMCHEHUEM 3THJI-2-3TOKCHXUHO/TIH-
1(2H)-kap6oxcunara (645 mr, 2,61 MMOJIB) C HCTIOTE30BAHHEM YCJIOBHH PEAKIMU U BBIACICHUSA MPOTYKTA, OIMH-
caHHbIX Ha craguu 10 cxemsl 1, noayyamu (2R,4R)-tper-OyTin-2-(5-(3-uuanopeHu) (LUKIOMPONUIME THIAMH-
HO)METH)-2-PTopde HUIKAPOAMOUIT)-4-3TOKCUTHPPOIHAHH- | -kapOokcumar (58h) (1,21 r, Berxox 86%) B BHIE
0eIoro TBEPAOTrO BEIICCTBA, KOTOPOE MCMOIB30BATH B TAKOM BUAC HA CICIYKOLICH CTaaUU.

Cragus 8. IMomyueHue (2R,4R)-N-(5-(3-1uanopeHuT)(LHHKIONPONUIME THIAMHHO )METH)-2-PTopdheH)-
4-3TOKCUMUPPOTHIUH-2 -KapOokcamuaa (58i).

B pesyasrare peakuuu (2R,4R)-tper-OyTiin-2-(5-(3-uuaHo (e HuT) (LHKJIO MPOMUIME THIAMHHO )METHT)-2 -
¢dropdpeHunkapoamMon)-4-3ToKCHIHPpOTHAHH-1-kapookcuaara (58h) (590 mr, 1,099 mmoip) B MetaHone (20
M) ¢ ucnoas3oBanueM 3H. HCI B meTanone (1,832 M, 5,50 MMOJTB) ¢ MOCTICIYFOIMUM BBIACICHHEM U OUHCTKOH
NPOIYKTA, KaK OMUCAHO HA CTamuu 6 cxeMbl 4, moay4amd (2R,4R)-N-(5-(3-uuanoheHm)(HUKIOMPOTUIMETHI-
aMUHO )METUN)-2-(PpropPeHuN)-4-3TOKCHTHPPOTHIUH-2 -KapOokcamu (581) (220 mr, Beixox 45,8%) B BHAC mpo-
3payHOr0 MAC/SHHUCTOTO BCILUECTBA. 'H SIMP (300 MTI'u, AMCO-ds) 3 10,09 (n, J=1,6 'u, 1H), 8,34-8,21 (m,
1H), 7.85 (¢, 1H), 7,77-7,67 (M, 1H), 7,66 (M, 1H), 7,49 (1, J=7,7 T'u, 1H), 7,23-7,09 (M, 2H), 4,90 (c, 1H), 3,99-
3,87 (M, 1H), 3,73 (1, J=6,1 T', 1H), 3,29 (x, J=7.0 T'u, 2H), 3.02 (ax, J=10,5, 4,0 I'u, 1H), 2,86 (aa, J=11,0, 2,0
I'u, 1H), 2,62 (c, 1H), 2,26 (a, J=6,1 T'u, 2H), 2,13-2.01 (M, 3H), 0,88 (M, 4H), 0,43-0,28 (M, 2H), 0,12 - -0,00 (M,
2H); MC (2+) 437.3 (M+1).

Cramua 9. TMomyuenue (2R, 4R)-N1-(5-xmopmupuaun-2-um)-N2-(5-((+)-(3-uuaHoheHuT)( UK IO MIPOTHII-
METHJIAMHHO )METUN)-2-(Top PeHn)-4-3ToKCUmUppomauH-1,2-1ukapookcamuaa (58j).

B pesyaprare peakiuu (2R,4R)-N-(5-(3-uuaHo he Hum) (LM KIOMPOMHIME THIAMHHO )METHT)-2-pTOpde HUI)-
4-3ToKCHITHPpOTHANH-2 -KapOokcamuaa (581) (183 wmr, 0,419 mmoms) B TeTparuapodypaune/soae (10 mm, 5:1) ¢
(eHun-5-xmopnupuauH-2-unkapdamarom (13b) (94 mr, 0,377 MMOIB) C HCMIOJB30BAHUEM THIPOKAPOOHATA HA-
Tpus (264 mr, 3,14 MMOJIB) B KAUECTBE OCHOBAHHSA, B COOTBETCTBHH CO CIIOCOOOM, OTIMCAHHBIM HA CTAIuH 3 CXe-
MBI 13, mocne OYHCTKH KOTOHOYHOH (hism-xpomarorpadueit (cuaukarens, 12 r, amoupys cmecsro CMA 80 B
xaopoopme, 0-40%) momyuyamu (2R 4R)-N1-(5-xnoprnupugun-2-un)-N2-(5-((+)-(3-uuaHo heHuI)(UUKI0-
NPOMUIMETHIAMUHO )MCTU)-2-(PTOpPeHU)-4 -3TOKCUTUPPOTHIUH-1 ,2-tukapOokcamua  (58j) (95 wmr, 0,161
MMOJIb, BEIXOX 43,6%), CBOOOTHOE OCHOBAHHUE, B BHIC OCJI0r0 TBEPAOTO BCILCCTRA. 'H SIMP (300 MI'u, AMCO-
de) 0 9.45 (c, 1H), 9,16 (c, 1H), 8,30 (ax, J=2,6, 0,7 T'u, 1H), 7,93-7,84 (m, 3H), 7,81 (ax, J=9,0, 2,6 T'u, 1H),
7,75-7,68 (M, 1H), 7,66 (ar, J=7.6, 1,3 T'u, 1H), 7.49 (1, J=7,7 T'u, 1H), 7,26-7,12 (m, 2H), 4,89 (a, J=2,2 ',
1H), 4,58 (ax, J=9.0, 4,0 T'u, 1H), 4,17-4,06 (M, 1H), 3,81-3,71 (m, 1H), 3,71-3,59 (m, 1H), 3,41 (x, J=7,0 T',
2H), 2,66-2,57 (m, 1H), 2,25 (m, 2H), 2,16-2,04 (m, 1H), 1,04 (1, J=7,0 ', 3H), 0,95-0,82 (M, 1H), 0,41-0,32 (M,
2H), 0,07-0,01 (M, 2H); '°F SIMP (282 MI', JIMCO) & -127,31; MC (MUP+) 591,3 (M+1). CBoG0aHOE OCHOBA-
Hue coeauneHus 58j (83 mr, 0.140 MMOJTB) MPEBpALIATH B THAPOXJIOPUAHYKO Coiab B MeOH (5 M), uCcnos3ys
HCI (31. B MeOH) (0,234 mu, 0,14 MMO01B), C IOTyYSHHEM THIPOXJIOPHUIHON Co coeauHeHuUs 58 (80 mr, BbI-
xox 91%) B BHze 6enoro TBepaoro emecrsa. 'H SIMP (300 MI'u, JMCO-de) & 10.42 (2c, 2H), 9,70 (c, 1H),
9.40 (c, 1H), 8,30 (m, J=11,8 'y, 2H), 8,18-7,99 (M, 2H), 7,99-7,81 (M, 3H), 7,65 (t, J=7,8 I'u, 1H), 7,39 (T,
J=9.4 Tu, 1H), 6,68 (c, 2H), 5,77 (¢, 1H), 4,70-4,55 (m, 1H), 4,15 (c, 1H), 3,90-3,75 (M, 1H), 3,71-3,55 (M, 1H),
3,42 (x, J=6,5 T'u, 2H), 2,71 (n, J=4,1 T'y, 2H), 2,47-2,35 (m, 1H), 2,06 (M, 1H), 1,28-1,10 (M, 1H), 1,03 (T, J=6,8
'y, 3H), 0,62-0,50 (M, 2H), 0,36-0,25 (M, 2H); "°F SIMP (282 MI'u, IMCO) & -124,07; MC (UP+) 591,3 (M+1);
aHamms, paccuurannsiil i Cs H3CIFNgO;.1,7HCL 2H,0: C, 54,03; H, 5,51; Cl, 13,89; N, 12,20; naiineHo: C,
53,71, H, 5,64; C1, 13,58; N, 11,88; ontuueckoe BpawmeHue [a]p=(+) 73,14 [0,175, MeOH].
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[ToxyueHue (2R,4S)-N2-(5-((+)-1-aMMHo-3-unmor{ponm-1-(m4p1/mym -4-wn)pormn)-2-propdpenmn)-N1-
(5-xmopnupuanH-2-1)-4-LHHUKITOTPO I -4 -r U APOKC UTTUP PO HMAKH- 1 ,2-tukapOokcamuaa (59d).

Craausa 1. [Moayuenue (R)-tper-0yTmn-2-(5-(3-umknonpornun-1-((R)-1,1-aumetrnstuncynspunamuno)-1-
(mupuauH-4-un)npormn)-2-prop peruakapoamMout)-4 -okconuppouauH- 1 -kapookcunara (59a).

B pesyasraTte peakumu (R)-1-(TpeT-6yTokcuxapO6oHuT)-4-0KCOMUPPOTUIUH-2-KapOOHOBOM KHCITOTHI (29a)
(1,5 r, 6,54 mmomnb), (R)-N-((-)-1-(3-amuno-4-dropdenun)-3-tmknonponmi- 1 -(mupuaunn-4-un)npornmi)-2-me-
TunponaH-2-cynspuaamuaa (39¢) (2,55 r, 6,54 mmons) B Terparuapodypane (50 M) ¢ MpUMEHEHHUEM STHII-2 -
stokcuxunonuH-1(2H)-kap6okcunara (1,651 r, 6,54 MMOITB) C HCTIOIB30BAHUEM YCIIOBUI PEAKLIMK U BBIACIICHUS
MpoAayKTa, onucaHHeix Ha ctaaud 10 cxemwr 1, momyuamu (R)-tpet-OyTmn-2-(5-(3-umxmonpormi-1-((R)-1,1-
JUMETHIBTHICY Tb(h uHaMu 10 )- 1 -(rupuauH-4 -un) porn)-2 - rop peHuakapoamor ) -4 -0 KCOMUPPOTHAUH- 1 -Kap-
6okcunar (59a) (1,215 r, 2,022 mmons, Berxoa 30,9%) B BUae COCAMHEHUs CBETIO-KPEMOBOTO LIBETA, 'H AIMP
(300 MI'y, AIMCO-d¢) & 10,08 (c, 1H), 8,57-8,45 (m, 2H), 8,05-7,86 (M, 1H), 7,35-7,13 (M, 4H), 5,52 (c, 1H),
5,01-4.78 (m, 1H), 3,88-3,71 (m, 2H), 3,17-2,99 (M, 1H), 2,68-2,55 (m, 2H), 2,49-2.39 (M, 1H), 1,38 (2¢, 9H, po-
Ttamepsl), 1,29-1,17 (m, 1H), 1,14 (c, 9H), 1,00-0,80 (M, 1H), 0,72-0,56 (M, 1H), 0,42-0,28 (m, 2H), -0,03 - -0,09
(M, 2H); "°F IMP (282 MTI'u, IMCO-ds) & -126.,64, -126,84 (potamepsr).

Cramus 2. Tlonyuenue (2R,4S)-tpet-6yTrn-4-umxnonpornui-2-(5-((S)-3-uukaonpormn-1-((R)-1,1-aume-
T TWICY AP UHAMKU0)- | -(mupuanH-4 -wi)npo ) -2 -grop hpeHmnkapOamont)-4 -ru Jp OKCUNMPPOTUAMH- | -Kap-
6okcunara (59b).

K cycnensuu xmopuna uepus (I11) (2,462 r, 9,99 mmons) B Tetparuapodypane (40 M), OX1aKICHHOM 10
-78°C, mo xarutaM gobaBmsutv uMkiaonponuamaruuiopomua (0,5M pacteop B TT'®, 18,64 mn, 9,32 MMounb),
MOAJCPKMBAsi BHY TPEHHIOK Temriepatypy Hike -70°C. PeakunoHHyro cmech nepemerumsany npu -78°C B Teue-
nue 30 MuH, 3aTem o karuriM aob6asnsiu pacteop (R)-tper-Oytmn-2-(5-(3-uuxnonpormn-1-((R)-1, 1-qumetn-
THICY TbPUHAMUIO)-] -(mupuanH-4 -1 porun ) -2 -prop heHuakap 6amor)-4 -okconuppoauauH- 1 -kap6okcuna-
Ta (59a) (1 r, 1,665 mmons) B TT'®, noasepxusasi BHyTPEHHIOK TeMmIiepatypy npu aobasnenuu Hwke -70°C.
Peakumonnyro cmecs Harpesanu 10 0°C B Teuenue 2 4, pa3dasmsuiu 3tiiauetatoM (50 M) U GuisTpoBaIM IS
yaajaeHus HepacTBOpuMoro marepuana. OuibTpar pa3daBIsuiv BOJOHM U OTACISAIM OPraHUYCCKUH CIIOH, MPOMBI-
BaJIM HACBHIIUCHHBIM COJICBBIM PACTBOPOM, CYIUMIH, (PUIBTPOBAIM U KOHUCHTPUPOBAIM B BAKYYME C IMOTY4YCHHUEM
(2R .4S)-tper-6yTrn-4-uuknonpormi-2-(5-((S)-3 -uuknonporui-1-((R)-1,1- zumeTrnstuncyaspunamugo)- 1 -
(mupuauH-4-wi)npormn)-2-prop henunkapbamornn)-4-ruapokcurmpponuars- 1 -kapodokcunara (59b), xotopsrit
HCITIOJIb30BAJIM B TAKOM BHJC HA CIICAYIOLICH CTaIuHu 0€3 OUMCTKH.

Cramua 3. Tloayuenwe (2R,4S)-N-(5-(1-amuno-3-tmkaonponui-1-(mupuaun-4-wn)npormn)-2-dropde-
HH)-4-LIUKJIO TIPOTTHI-4 -rUAPO KCUITUPP 0T AMH-2 -kapOokcamuaa (59¢).

B pesynbsrate peakumm HeouyumeHHOTo (2R, 4S)-tpeT-0yTrin-4-uuknonporman-2-(5-((S)-3-uuknonporumn-1 -
((R)-1,1-gumerumyTrncynbpunamuno)- 1 -(mupuaus-4-mn)nponun) -2 -prop heHumnkapoamMo ui ) -4-ruap OKCUITHp-
ponuaun-1-kap6okcunara (59b), nomyueHHOro Buiwe Ha ctaauu 2, B metaHoje (10 M) ¢ ucrnons3oBaHuem 3H.
HCI 8 metanone (15 mut), ¢ moCneayrOmMM BbIACICHUEM H OYUCTKOM MPOIYKTA, KaK OMMCAHO HAa CTaauM 6 cXe-
MBI 4, MOC/IE OYUCTKH KOJOHOYHOM (pdm-xpomarorpadueit (cunukarens, smoupys 0-60% cmecsro CMA-80 B
CHCIs) nonyyanu (2R ,4S)-N-(5-(1-amuno-3-uuknonpormwi- 1 -(rup uaun-4 -un)npornwn)-2 -G ropdermn)-4 -Luukio-
PO IMI-4 -TrUAPOKCHUITUPPOTUIUH-2 -KapOokcamua (59¢) (163 mr, Berxoa as asyx craauit 22,33%), MC (439,5,
M+1).

Cragusa 4. [Nonyyenue (2R,4S)-N2-(5-((+)-1-amunHo-3-uuxmonpormi-1 -(rupuaus-4-wi)nponun)-2-¢rop-
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¢ennn)-N 1-(5-xnmopnupuauH-2-umn)-4-HUK 1onponuiI-4-ru ApOKCUNUPpoNuaAnH- 1, 2-aukap6okcamuaa (59d).

B pesymsrate peaxkumn (2R,4S)-N-(5-(1-amuno-3-uuknonponui- 1 -(nmupuaun-4-un)nponun)-2-¢propde-
HHIT)-4 -LIHKJIONPOIHI-4 -rHApOKC HTUPPOIHAUH-2-Kkapbokcamuaa (59¢) (160 mr, 0,365 mmone) B TeTparuapody-
pane/Boae (10 ma, 5:1) ¢ ¢penun-5-xnopnupuaun-2-uikapdbamarom (13b) (82 mr, 0,328 mmoins) ¢ ucmoab3oBa-
HHeM ruapokap6oHara Hatpus (184 mr, 2,189 MMonb) B KauecTBE OCHOBAHHS, B COOTBETCTBHH CO CIOCOOOM,
ONHCAHHBIM Ha CTaauH 3 cxeMbl 13, mocie OYMCTKH KOJOHOYHOH (mam-xpomatorpadueit (cuiamkarens, 12 r,
amoupys 9:1 cmecero 3tunauerara/meranona B rexcane, 0-50%) momyuamu (2R,4S)-N2-(5-((+)-1-amuno-3-
UKIIonponui- 1 -(mupuaus-4-un)nponun)-2-propdennn)-N 1-(5-xnopnupuaus-2-un)-4-IUKIONPONUI-4-rua-
poxcunuppoanaus- 1,2-tukap6okcamua (59d) B Buae cBOOOAHOrO OCHOBAHHsL, KOTOPOC MPEBPALIAIN B THAPO-
xnopuanyto conab (30, HCl B8 MeOH) ¢ moayuennem coenunenus 59d (25 mr, 0,042 mmons, Boixon 12,84%),
THAPOXJIOPHIHOM COJH, B BHAE OEIOr0 TBEPAOIO BELICCTBA. 'H IMP (300 My, IMCO-dg) & 9,94 (c, 1H), 9,83
(c, 2H), 9,31 (c, 1H), 8,96 (g, J=6,0 ', 2H), 8,31 (a, J=2,0 I'uy, 1H), 8,12 (a, J=5,2 'y, 1H), 7,99-7,88 (M, 2H),
7,88-7,76 (M, 2H), 7,46-7.32 (M, 1H), 4,68-4,60 (m, 3H), 3,63 (g, J=10,5 'y, 1H), 3,50 (&, J=10,3 I'y, 1H), 2,57
(M, 2H), 2,28 (M, 1H), 1,95 (M, 1H), 1,32-1,19 (M, 1H), 1,15-0,94 (M, 2H), 0,82-0,61 (M, 1H), 0,47-0,20 (M, SH),
0,13 - -0,02 (m, 4H); "°F SAMP (282 MI', AMCO) & -124,96; MC (MP+) : 593,6 (M+1); onTideckoe BpalieHue
[a]p=(+) 102,6 [0,15, MeOH].
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[Monyuenue (2R,4R)-N1-(4-xmophenmn)-N2-(5-((R)-(3-unanopeHmnt)( LUKIONPONMHIME TUITAMHUHO )MCTHI)-
2-¢proppenun)-4-ruapokcunuppoaraus- 1,2-ruxapbokcamuaa (60a).

B pesyabrate peakuuu (2R,4R)-1-(4-xnopdenunkapdamon)-4-ruJpoKc HIMPPOTHANH-2-KapOOHOBOH KH-
caotel (lo) (0,14 r, 0,5 mmomas), (+)-3-((3-amuHO-4-hTOpdeHNT)(LIHUKIOTPONUIMETHIAMHHO )METHIT)OEH30-
uutpuia (58f) (0,15 r, 0,5 mmosne) B TeTparuapodypane (5 M) ¢ MPUMEHEHHEM ITHI-2-3TOKCUXHHOUH- 1 (2H)-
kap6oxcunara (0,12 r, 0,5 MMOJb) C HCIIOJIB30BAHUEM YCIOBHIA PEAKLIMK U BBIACICHUS MPOAYKTA, OMHCAHHBIX Ha
craguu 10 cxemsl 1, mocne ounctku ¢udm-xpomarorpadueit (cunukarens, 24 r, amoupys cmecsto CMA 80 B
xnopopopme, or 0 mo 30%) momyuanu (2R,4R)-N1-(4-xnophennn)-N2-(5-((R)-(3-unanodenunn)(uukno-
MPONUIMETHIAMHHO )METHN)-2-PTopdeHNT)-4-rHAPOKCHIHPPOIHIHH- 1 ,2- tukap6okcamua (60a) (96 Mr, BbIXOJ
34%) B BuAe 6eI0ro TBEPAOTO BELICCTBA; "H AMP (300 MI'u, IMCO-d¢) & 9,65 (c, 1H), 8,51 (c, 1H), 8,05 (c,
1H), 7,89 (c, 1H), 7,69 (M, 2H), 7,58-7,45 (m, 2H), 7,30-7,24 (M, 2H), 7,20 (M, 3H), 5,31 (a, J=4,8 T'y, 1H), 4,91
(c, 1H), 4,51 (ax, J=9,0, 4,7 I'u, 1H), 4,34 (x, J=4,8 'y, 1H), 3,69 (m, 1H), 3,48 (M, 1H), 2,44-2,32 (M, 1H), 2,27
(c, 2H), 1,90 (m, 1H), 1,03-0,78 (M, 1H), 0,49-0,29 (m, 2H), 0,10-0,02 (M, 2H); *F AMP (282 MTI'u, IMCO-dg) &
-128,01; MC (UP+) 562,4 (M+1), 584,4 (M+Na), (UP-) 596,5, 598.,4 (M+Cl); ontuueckoe Bpauenue [o]p=(+)
83,49 (0,355, MeOH].

Cxema 61
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[Tonyuenne  (2R,4R)-N1-(4-xmopdennn)-N2-(5-((+)-3-uuxnonponun-1-((S)-1,1-aumernnstuncy abpus-
amMua0)-1-(nupuans-2-un)nponun)-2-propdennn)-4-ruapokcunupponanans- 1,2-ukapbokcamuia (61b).

Cragus 1. [Tonyuenue (2R,4R)-N1-(4-xn0ppernn)-N2-(5-(3-uuknonponun-1-((S)-1,1-qumerunstuncynp-
¢uHamMmn0)- 1 -(MupuauH-2-un)nponun)-2-dropdheHnn)-4-ruapoKcHnUppoIHIuH- 1,2 - nukap6okcamuaa (61a).

B pesyabrate peakuuu (2R,4R)-1-(4-xnoppennnkapbamon)-4-ruapoKc HITUPPOTHANH-2-KapOOHOBOH KH-
ciotel (lo) (0,28 r, 1,0 mmomaw), (S)-N-((+)-1-(3-amuno-4-dpropdennn)-3-uuxnonponun-1-(mupuaun-2-
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WJT)NPONUI)-2-MeTUInponan-2-cyibpuHamuaa (31e) (0,39 r, 1,0 mmons) B Terparuapodypane (10 mi) ¢ npu-
MEHEHHEM 3TUI-2-3TOKCUXuHOoaMH-1(2H)-kap6okcunara (0,25 r, 1,0 MMONIB) ¢ HCIONB30BAHHEM YCIIOBHIT peak-
MU U BbIAEJIEHHUS MPOAYKTA, OMUCAHHBIX Ha cTaauu 10 cxemsl 1, mociae ounctku Gadum-xpomarorpadueit (cu-
aukarens, 24 r, smoupys cmecbklo CMA 80 B xmopodopme, ot 0 mo 30%) monyuamu (2R,4R)-N1-(4-
xynopdenunn)-N2-(5-(3-uuxnonponui-1-((S)-1,1-gumernmdTuncy nbpuHamMuno)- 1 -(MUpuIuH-2-11)IpOnI)-2-
¢dropdennn)-4-ruapoxcunuppoananH-1,2-nukapbokcamua (61a) (0,43 r, 65%) B Buae Geaoro TBEpIOro Belle-
cta; 'H SIMP (300 MI'u, IMCO-dg) & 9,83 (c, 1H), 8,78-8,64 (M, 2H), 8.41-8,27 (m, 1H), 7,99-7.86 (m, 1H),
7,80-7,67 (M, 2H), 7,52-7,41 (m, 3H), 7,41-7,31 (m, 1H), 7,28 (a, J=8,1 T'u, 1H), 7,22 (m, 1H), 6,35 (c, 1H), 5,49
(7, J=4,6 T'u, 1H), 4,70 (ax, J=9,0, 4,6 T'y, 1H), 4,54 (a, J=4,6 'y, 1H), 3,87 (ax, J=10,1, 5,2 'y, 1H), 3,73-3,60
(m, 1H), 2,76 (M, 2H), 2,62-2.47 (M, 1H), 2,16-2,01 (M, 1H), 1,29 (c, SH), 1,04 (m, 2H), 0,75 (M, 1H), 0,49 (M,
2H), 0,01 (m, 2H); MC (UP+) 656,5 (M+1), 678,5 (M+Na).

Craaus 2. [Ilonyuenune (2R, 4R)-N1-(4-xnopdenun)-N2-(5-((+)-3-uuxaonpomnun-1-((S)-1,1-aumern-
3THACY IbPUHAMUI0)- ] -(MUpuANH-2-u1)nponui)-2-hropdeHnn )-4-ru IpOKCUIUPPOIUAMH- 1 ,2-1ukapbokcamMu a
(61b).

B pesyaprare peakuuu HeouwieHHoro (2R,4R)-N1-(4-xmopdenn)-N2-(5-(3-uuxmonponun-1-((S)-1,1-
JUMETHIITHICY IbGUHAMUJ0)- 1 -(Mupu auH-2-un)nponui)-2-Gropdennn)-4-ru ipoKCUIUPPOIUIUH- 1 ,2- T1Kap-
6oxcamuaa (61a) (0,13 r, 0,2 mmosnb) B 3TaHoe (5 M) ¢ mpuMmeHeHueM koHueHTpupoBanHoii HCI (0,12 M) ¢
MOCJEeIYIOLUINM BbIJEJIEHHEM M OUMCTKOMN MPOJYKTa, KaK OMUCAHO HA CTaAUU 6 CXeMbl 4, MOCjIe OYHCTKU KOJIO-
HOYHOU (udiu-xpomarorpadueit (cuaukarens, 24 r, amoupys 0-30% cmecsro CMA 80 B x10podopme) nonyua-
m (2R,4R)-N1-(4-xmopdbennn)-N2-(5-((+)-3-uukaonponui-1-((S)-1,1-numeTundTiuiacy abpuHaMu 10)- 1 -(mupu-
JIUH-2-un)npomnun)-2-¢propdernn)-4-ruipokcunuppoau auH-1,2- mukapboxcamun (61b) (95 mr, Boixon 86%) B
BHIe Genoro TBepaoro semectsa; 'H SIMP (300 MI'u, IMCO-ds) & 9,56 (c, 1H), 8,55-8.42 (m, 2H), 8,07 (ax,
J=179, 2,2 Ty, 1H), 7,69 (1, J=7,7, 1,9 T'u, 1H), 7,62-7,47 (M, 3H), 7,32-7,22 (M, 2H), 7,22-7,12 (M, 2H), 7,08
(nn, J=10,5, 8,7 'y, 1H), 5,30 (1, J=4,9 I'u, 1H), 4,49 (ax, J=9,0, 4,7 T'u, 1H), 4,33 (1, J=5,0 I'u, 1H), 3,68 (ax,
J=10,1, 5,2 T'u, 1H), 3,50-3,42 (M, 1H), 2,40-2,21 (M, SH), 1,89 (M, 1H), 1,03 (M, 2H), 0,60 (M, 1H), 0,39-0,27
(M, 2H), -0,03 - -0,13 (M, 2H); F SIMP (282 MI'u, IMCO-dg) & -129,58; MC (UP+) 552.5 (M+), MC (MP-)
586,4 (M+Cl); ontuueckoe Bpatienue [a]p=(+) 91,1 [0,18, MeOH].
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[Tonyuenue (2R,4R)-N2-(5-((+)-1-amuHo-3-nuxinonponui-1-(nupuaus-2-un)nponun)-2-propdenun)-N1-
(5-xnopnupuaMH-2-1)-4-ru JpOKCUIUPPOIH ANH- 1 ,2- mikapbokcamua (62c).

Cragus 1. Tloayuenue (2R, 4R)-tper-O6yTui-2-(5-(3-uuxnonponui-1-((S)-1,1-aumeTumstuncyabpus-
amu10)-1-(nupuanH-2-un)nponun)-2-propdennnkapbamont)-4-ruIpoKCUNUPPOIUINH-1 -kapbokcuaara (62a).

B pesyabrare peaxkuuu (2R,4R)-1-(Tper-OyToKcuxapOOHU)-4-TUIpPOKCUTTHPPOIUINH-2-KapOOHOBOH KH-
cnorel (14b) (0,15 r, 0,65 mmomb), (S)-N-((+)-1-(3-amuno-4-propdenun)-3-unkaonponui-1-(mupuaun-2-
WI)NPONUI)-2-MeTuInponan-2-cyabpuHamuaa (31e) (0,25 r, 0,65 mmonw) B Terparuapodypane (50 M) ¢ npu-
MEHEHHEM 3TUJI-2-3TOKCUXUHOIMH-1(2H)-kap6okcunara (0,175 r, 0,71 MMONb) ¢ MCHOJB30BAHHUEM YCJIOBHIA
peakLHy 1 BbIJEJIEeHHUs MPOAYKTA, OMMCAHHBIX Ha ctaguu 10 cxemsl 1, moayuanu (2R 4R)-rper-Oytun-2-(5-(3-
uxgonponui-1-((S)-1,1-mumernmatuiacynspunamuno)- 1 -(mupu auH-2-un)nponu)-2-propderunkapdbamon)-
4-ruapokcunuppoauauH- 1-kapookcunar (62a) (0,24 r, 61%) B Buae Oenoro TBEpAOro BELIECTBA, 'H ssIMP (300
MTI'u, IMCO-dg) 6 9,71 (c, 1H), 8,57-8,48 (M, 1H), 7,97 (n, J=7,4 I'u, 1H), 7,80-7,66 (M, 1H), 7,33-6,97 (M, 4H),
6,14 (c, 1H), 5,33-5,15 (m, 1H), 4,23 (M, 2H), 3,55-3,41 (M, 1H), 3,27-3,14 (M, 1H), 2,65-2,53 (M, 2H), 2,41-2,29
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(M, 1H), 1,78 (m, 1H), 1,44-1,13 (m, 11H), 1,09 (c, 9H), 0,65-0,44 (m, 1H), 0,38-0,23 (M, 2H), -0,13 - -0,27 (M,
2H); MC (UP+) 603,6 (M+1), MC (UP-) 601,6 (M-1).

Cragus 2. Ilonyuenuwe (2R,4R)-N-(5-(1-amuno-3-1mknonpornui-1-(nupuauH-2-mun)nponun)-2-gropde-
HUT)-4-rUaPOKCHITUPPOIUANH-2-kapOokcamuna (62b).

B pesyasrate peakuun (2R,4R)-tper-6yTHn-2-(5-(3-unknonponun-1-((S)-1,1-aumetrnatuicy b uH-
amu10)- 1 -(mupunun-2-mn)nponui)-2-hpropdeHunkapoamMom )-4-ruIpOK CHTUPPOIUAKH- 1 -kapOokcunata  (62a)
(0,24 r, 0,4 MmMonb) B MeTaHoJie (5 Mi1) ¢ Mcrnosib30BaHHeM koHLeHTpuposaHHoi HC, ¢ nocnenyromum Bbinene-
HHEM M OYHCTKOH MpPOAYKTAa, KaKk OMMcaHo Ha craguu 6 cxembl 4, nojyuamu (2R,4R)-N-(5-(1-amunHo-3-
LUMKJIONPONHII- | -(MUpUanH-2 -1 )poriui)-2 -G ropd eHu)-4-ruapoKCHITUP pOMAUH-2 -kapOokcamun (62b) B Bune
XKEJITOr0 Mac/sTHUCTOTO BellecTBa, KOTOPOe MCMOJIb30BalM B TAKOM BHIE Ha cieaylolleii cranuu 6e3 ONoJHHU-
TEJIbHOH OYMCTKH.

Cramus 3. Ilomyuenue (2R,4R)-N2-(5-((+)-1-amuHO-3-UuKIOIPONUI- 1 -(MUPUANH-2-HIT)IPOMHIT)-2-
¢dropdennn)-N1-(5-xnopnupuanH-2-ui)-4-ruapoKCHITUPPOIHINH- 1 ,2-nukapbokcamuna (62c).

B pesyabrate peakuun (2R,4R)-N-(5-(1-amuHo-3-umkiaonponui- 1 -(nupranH-2-min)npomnui)-2-Grop-
dhenun)-4-ruapoKCHIMPPOTUANH-2-kapbokcaMuaa (62b), moyiyueHHOro BbIllE HA CTAaWH 2, B TeTparuapodypa-
He/Boze (20 ma/1 mi) ¢ dennn-5-xnopnupuaus-2-uikapdamarom (13b) (0,09 r, 0,35 Mmounb) ¢ HCMOIb30BaHHEM
ruapokap6oHaTa Hatpus (0,33 r, 4 MMOJIB) B KayecTBE OCHOBAHHs, B COOTBETCTBHH CO CIIOCOOOM, OMHMCAHHBIM
Ha CTaguM 3 cxeMbl 13, mociie 0UMCTKH KOJOHOUHOM (iami-xpomarorpadueii (cuiukares, 12 r, 3JI0Mpyst cMe-
cpio CMA 80 B xnopodopme, 0-30%) nonyuanu (2R,4R)-N2-(5-((+)-1-amuHo-3 -1iukiaonponui- 1 -(nupuauH-2-
un)nponui)-2-propdennn)-N1-(5-xnoprupuant-2-un)-4-ruapoKCHIUPPOIUANH- 1, 2-qrikapOokcaMug (62¢)
(0,11 r, 50%) B BHme OenOro TBEPAOro BELIECTBA, 'H sIMP (300 MI'u, AIMCO-dg) & 9,63 (¢, 1H), 9,16 (c, 1H),
8,50-8,43 (m, 1H), 8,32-8,26 (m, 1H), 8,08-8,00 (m, 1H), 7,88 (an, J=9,0, 0,8 I'y, 1H), 7,79 (mn, J=9,0, 2,7 I'y,
1H), 7,74-7,64 (m, 1H), 7,52 (aT, J=8,0, 1,0 I'y, 1H), 7,22-7,02 (M, 2H), 5,30 (x, J=5,0 'y, 1H), 4,60-4,47 (M,
1H), 4,36-4,23 (m, 1H), 3,78-3,64 (M, 1H), 3,58-3,42 (M, 2H), 2,40-2,19 (m, SH), 1,88 (M, 1H), 1,10-0,92 (M, 2H),
0,70-0,51 (m, 1H), 0,40-0,25 (M, 2H), -0,04 - -0,17 (m, 2H); "°F AMP (282 MI'y, JMCO-dg) & -129,34; MC
(HP+) 553,4 (M+1), MC (UP-) 551,3 (M-1); ontuueckoe BpaieHue [a]p=(+) 74,44 [0,36, MeOH].
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[Monyuenue (2R,4R)-N2-(5-((+)-1-amuHo-1-(4-unanodennn)-3-uukionponuinponui)-2-propdenun)-N1-
(4-xnopdenun)-4-runpokcunuppoauaus-1,2-nukapookcamuna (63g).

Crapus 1. IMonyuenue (E)-4-(3-uuxionpomnmiakpuion)oeH3oHutpuia (63b).

K nepememanHomy pactBopy 4-auetundeHsonutpuna (63a) (5 r, 34,4 mmous) B 3Tanose (100 mi) mpu 0°C
noOaByisiM LUKIonpornankapookcansaerun (4,15 ma, 55,1 mmons), 3atem ruapokcun kanus (2M BoxgHbIN pac-
TBOD, 3,44 mi1, 6,89 Mmonb). PeakiMOHHYIO CMeCh OCTaBJsUIM AOCTUraTh KOMHATHOH TeMIlepaTypsl U Nepeme-
wMBajau B TeueHue 24 4. PeakuuoHHyro cmech noakucisiau ¢ nomoiuso HCl no pH 6 u xoHUeHTpUpOBaiu B
BakyyMe, noanepxuBas temreparypy Oanu Hibke 35°C. Ionay4eHHbIH OCTATOK OYHINAINA KOJIOHOYHOM i~
xpomarorpadueli (CHIMKaresb, 3MIOUPYs dTHIALETaTOM B rekcaHax, ot 0 mo 20%) ¢ nonyuenuem (E)-4-(3-
LUKJIONponriakpusonn)oensonutpuna (63b) (512 mr, 2,60 mmons, Beixoa 7,54%) B Buae OeCLIBETHOM KHUAKO-
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cru; 'H SIMP (300 MT', IMCO-dg) 8 8,12-8,08 (1, 2H), 8,02-7,99 (v, 2H), 7,25 (a, J=15,0 T'w, 1H), 6,57 (ax,
J=15,1, 10,4 Tu, 1H), 1,80 (anan, J=12.4, 10,4, 7.9, 4,5 'y, 1H), 1,08-0,99 (M, 2H), 0,79 (tT, J=4,8, 2.4 T't, 2H);
MC (UP-) 196,1 (M-1).

Cranus 2. TToayueHue 4-(3-UUKIONPONUINPONAHOUT)OCH30HHTPHIA (63C).

K mepememannomy pactsopy (E)-4-(3-uukaonpommiakpunaonn)oeH3onutpuna (63b) (1,1 r, 5,58 Mmmoim) B
auetonutpuie (10 M) nobassamt Tpu-H-OyTUA010Ba ruaApua (1,489 mut, 5,58 MMONIB) M HATPEBATH A0 KUMICHUSA
C 0OpaTHBIM XOJIOJMJILHHKOM B TCUCHHE 6 4. PCAKIMOHHYIO0 CMECh OXJIAXKAATH 0 KOMHATHOH TEMICPATYPHI H
KOHLICHTPHPOBAIH B BakyyMe. [T0JyYCHHBIH OCTATOK OYMINATH KOJIOHOYHOH (prmam-xpomarorpadueii (Cuamuka-
TCJTb, JFOUPYS ITHIALCTATOM B rekcaHax, ot 0 1o 100%) ¢ noxyueHueM 4-(3-I1HMKJIOMPOMHIMPONAHONT)OEH30-
HuTpuna (63¢) (457 wmr, 2,294 mmomb, Beixoa 41,1%) B BUae OECUBETHOrO MACIIHHCTOTO BCIICCTBA, 'H SIMP
(300 MI'u, IMCO-dg) o 8,08-8,03 (M, 2H), 7,98-7.91 (M, 2H), 3,09 (1, J=7.2 T'u, 2H), 1,46 (x, J=7,1 'y, 2H),
0,77-0,59 (M, 1H), 0,38-0,26 (M, 2H), 0,06 - -0,04 (M, 2H); MC (UP-) 198.2 (M-1).

Cramus 3. [Ilomyuenue  (+)-N-(1-(4-uuaHo(eHMT)-3-UUKIOMPOMHINPONUIHACH)-2-MCTHIMPONAH-2 -
cyms(puHamuaa (63d).

Cocmunenue (63d) momyuamu u3 4-(3-uMKIOMpOMMINpOoNmaHoua)OeH3oHUuTpUaa (63c) (0,814 r, 4,08
MMOJb) U (R)-2-Metunnponas-2-cyaspunamuaa (0,45 r, 3,71 MMO0.IB), HCIIOIB3YS CIOCOO, OMUCAHHBIA HA CTa-
aud 3 cxemsl 31, ¢ moxyueHuem (+)-N-(1-(4-uuaHopeHuUT)-3 -LHKIO MPOMUIMTPONHIHACH)-2-MC THIIIPONIAH-2 -
cymspuramuaa (63d) (720 mr, 2,38 MMmob, BEIX0T 64,1%) B BHIE CBETI0-)KEATOTO CHPONOOOPA3HOTO BEILCCTRA;
"H SIMP (300 MI'y, IMCO-dg) & 8,11-7,93 (M, 4H), 3,34 (M, 2H), 1.44 (m, 1H), 1,24 (c, 10H), 0,73 (v, 1H),
0,45-0,29 (M, 2H), 0,03 (M, 2H); onruueckoe Bpamenue: [a]p=(+) 16,55 [0,29, MeOH].

Cranus 4. [Moxyuenue (R)-N-((-)-1-(3-amun0-4-proppeHmn)- 1 -(4-1uaHo PeHU)-3 -IIUK TOTTPO MU TITPOITILI) -
2-MeTHIIpONaH-2-cy b(huHamuaa (63e).

Coemunenue (63¢) moayyamu u3 (+)-N-(1-(4-uuaHoheHuT)-3 -UUKIO MPOMHITPOTHIHACH)- 2 -ME TH/ITPOTIAH-
2-cymppuHamuaa (63d) (0,5 r, 1,653 MMOJIB), HCTIONMB3Y S CIIOCOO, OMUCAHHBIN HA CTaAuH 4 CxeMbI 31, ¢ motyue-
HUEM (R)-N-((-)-1-(3-amuH0-4-pTopdeHun)- 1-(4-unaHo e HmI)-3 ~-UUKIO MPOMTHIIPOITHI) -2 -ME THIITPONAH-2 -
cymspunamuga (63e) (538 mr, 1,301 mmonb, Beixoa 79%) B Buae OEIOro TBEPAOTO BEIICCTBA, '"H gaMP (300
MTI'u, IMCO-dg) & 7,83-7,66 (M, 2H), 7,61-7,44 (M, 2H), 6,90 (ax, J=11,3, 8,5 T'u, 1H), 6,70 (ax, J=8,7, 2.4 T'u,
1H), 6,47 (nan, J=8.6, 4,3, 2.4 I'u, 1H), 5,27 (c, 1H), 5,11 (c, 2H), 2,62-2.55 (M, 1H), 2,46-2.39 (m, 1H), 1,12 (c,
9H), 1,06 (c, 1H), 0,99-0,80 (v, 1H), 0,64 (c, 1H), 0,36 (v, 2H), 0,02 - -0,14 (M, 2H); "°F SIMP (282 ML,
JIMCO-dg) 5 -137,54; MC (UP+) 414,396 (M+1); ontuueckoe Bpamenue: [o]p=(-) 83,24 [0,185, MeOH].

Cragus 5. [onyuenue (2R,4R)-N1-(4-xnopdenun)-N2-(5-(1-(4-unasopenun)-3-uuknonpomnui-1-((S)-1,1-
JUMCTHIITUIICY Tb(PUHAMHIO ) IpoTiu)-2 -pTopPeHU)-4 -ruApOKCHMUPPOTHINH- 1,2 - Tukapookcamuaa (63f).

B pesymrare peakuuu (2R,4R)-1-(4-x10pPeHunkapdaMon)-4 -ru JpOKCUMUPPOTHIUH-2-KAPOOHOBOH KH-
ciaotel (lo) (0,14 r, 0,5 mmoms), (R)-N-((-)-1-(3-amuHO-4-pTopdeHun)-1-(4-uuaHoHeHmT)-3 -HUKIOMPOITHII-
NPOMHT)-2-METHINPOnaH-2-cy tbpuHamuaa (63¢) (0,2 r, 0,5 mMons) B TeTparuapodypase (10 M) ¢ mpumeHe-
HHCM 3THUII-2-3TOKCUXUHOHH- 1 (2H)-kapOokcunaTa (0,12 r, 0,5 MMOJIb) C HCTIOJTB30BAHUEM YCIOBUH PCAKLUU U
BBIJIC/ICHUA MPOJYKTA, ONMMCAHHBIX HA cTamuu 10 cxemsl 1, mocne oumctku (asm-xpomarorpadueii (CHIHKA-
rems, 24 r, smoupys cmecbro CMA 80 B xmopodopme, ot 0 10 30%) momyyamu (2R ,4R)-N1-(4-xnoppenmn)-N2-
(5-(1-(4-umanopermn)-3 -uronpornui- 1 -((S)-1, 1 -mume TumaTUICY IbPuHAMHIO ) IO TILT)-2 -hTop e HIT) -4 -
THAPOKCUNMHPPOMAuH-1,2-nukapookcamuy (63f) (0,13 r, 38%) B BHAEC OEJIOTO TBEPAOIO BEIIECTBA;, 'H ssMP
(300 MI', AMCO-dg) 8 9,85 (c, 1H), 8,71 (c, 1H), 8,28 (a, J=7,5Tu, 1H), 7,97 (a, J=8.1 ', 2H), 7,80-7.64 (M,
4H), 7,48 (an, J=8.9, 2.3 T'u, 2H), 7,38 (1, J=9.8 T'u, 1H), 7.28 (c, 1H), 5,68 (c, 1H), 5,52 (a, J=4,6 T'u, 1H), 4,71
(am, J=9,2, 4,6 Tu, 1H), 4,54 (a, J=4,8 T'u, 1H), 3,88 (ax, J=9.9, 5,2 T'u, 1H), 3,70 (a, J=10,0 T'u, 1H), 2,79 (M,
1H), 2,61 (m, 1H), 1,42 (m, 2H), 1,33 (¢, 9H), 1,14-0,98 (M, 2H), 0,83 (M, 1H), 0,54 (M, 2H), 0,17-0,04 (M, 2H);
MC (UP+) 680,5 (M+1), 702,5 (M+Na), MC (HUP-) 678,6 (M-1), 714,5 (M+Cl).

Cragus 6. ITomyuenue (2R,4R)-N2-(5-((+)-1-amuHO0-1-(4-1maHo PeHUIT)-3 -UUKIO MPOMHIIPOIHI)-2-PTOP-
(ernn)-N1-(4-xnopdeHun)-4-ruApoOKCUNUPPOTUANH-1,2-quKapOokcamuaa (63g).

B pesynerare peakiuu (2R,4R)-N1-(4-xmopdenun)-N2-(5-(1-(4-uuanopenun)-3-muxnonponui-1-((S)-
1, 1 -AMME TUNSTHIICY Tb(PMHAMKAO ) TPOTIHIT)-2-(HTOPPEHHT) -4 -THIPOKCHITUPPOIU AU H- 1,2 -tukapOokcamuaa  (63f)
(0,13 r, 0,2 MmMoOITB) B 3TaHOJIC (5 MII) C HCHOAB30BaHUEM KoHUEHTpUpoBanHOW HCI (0,12 M) ¢ mocnexyromum
BBIJIC/ICHHEM U OYHCTKOH NMPOJYKTA, KAK OMHCAHO HA CTaguH 6 CXeMbl 4, MOCIE OYUCTKU KOJOHOYHOH (hidIu-
xpomarorpadueli (cunukarens, 24 r, amoupys 0-30% cmecero CMA 80 B x0podopme) noxyyanu (2R,4R)-N2-
(5-((+)-1-amuHO-1-(4-1maHo peHun)-3 -uukaonponuampon)-2 -proppeHun)-N 1 -(4-x1oppeHun)-4 -ru IPOKCU-
nuppoauauH-1,2-qukapookcamun (63g) (70 mr, Berxoa 61%) B Buae 0€10ro TBEPAOTO BEILCCTBA; 'H sIMP (300
MI'u, IMCO-de) 6 9,60 (c, 1H), 8,50 (c, 1H), 8,10-7.96 (m, 1H), 7,78-7,67 (M, 2H), 7,61-7,52 (m, 4H), 7.30-7.24
(M, 2H), 7,14-7,08 (M, 2H), 5,30 (a, J=4,9 'y, 1H), 4,48 (ta, J=9.2, 4,0 T'u, 1H), 4,33 (x, J=4,8 T'u, 1H), 3,68 (ax,
J=10,0, 5.4 Ty, 1H), 3,50-3,41 (m, 1H), 2,23 (M, 5H), 1,95-1,83 (M, 1H), 1,13-0,91 (M, 2H), 0,80-0,53 (M, 1H),
0,40-0,27 (m, 2H), -0,04 - -0,13 (M, 2H),"°F SIMP (282 MT'u, IMCO-d¢) 3 -129.19; MC (UP+) 598.5 (M+Na),
(HP-) 574,4 (M-1), 610,4 (M+Cl); ontuueckoe BparueHue: [o]p=(+) 81,7 [0,225, CH;0OH].
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IMonyuyenue (2R,4R)-N2-(5-((+)-1-amuno-3-uukionponii-1-(nupuaun-3-un)nponui)-2-propdenns)-N1-
(4-xnopdenun)-4-runpokcunuppoauant-1,2-arkapookcamuaa (64g).

Cranus 1. ITonyuenue (E)-3-uuknonponuin-1-(mupuann-3-un)npon-2-eH-1-oxHa (64b).

K nepemeranHoMy pacreopy 3-auerwnnupuansa (64a) (9,07 mia, 83 Mmosb) B MetaHone (200 mi), oxJa-
sxkaeHHoMy 10 0°C, nobGasmsiau nuksionponankapookcansaerun (9,95 mia, 132 MMOJb) U BOAHBIM PacTBOP THA-
pokcuaa kamust (1H. pactBop, 16,51 mu, 16,51 Mmonb). PeakunoHHYI0 CMeCh OCTaBIISIIM HarpeBaThcsl A0 KOM-
HAaTHOM TeMIlepaTypbl B T€UEHHE HOYM. PeakLIMOHHYIO CMeCh MOAKUCISIIUA 1H. XJIOPUCTOBOAOPOAHOM KUCIIOTOM
U KOHLEHTPUPOBAJIM B BaKyyMe I yAajleHus MeTaHosa. HeouuiueHHbIN OCTaTOK pacTBOPSIM B 3THIALIETATe
(300 mut), mpomblBau pacTBOpPOM kapOoHaTa HaTpusi, BomoH (2x100 M), HACBIIEHHBIM COJIEBHIM PACTBOPOM
(50 M), cymuny, GUABTPOBANM U KOHLEHTPUPOBAIU B BakyyMe. HeouuIueHHbIH OCTATOK OYHMINAIHM KOJOHOY-
Hoit udLI-xpoMaTorpacdueii (cunukarens, 80 r, 3MOMpys 3TUIALIETATOM B rekcaHax, oT 0 mo 100%) ¢ monyue-
ruem (E)-3-umknonponu-1-(mupunus-3-unnpon-2-en-1-ona (64b) (5,99 r, 41,9%); 'H AMP (300 MTIu,
JIMCO-dg) 6 9,14 (tn, J=2,7, 0,9 I'u, 1H), 8,80 (aanm, J=4,9, 3,3, 1,7 I'y, 1H), 8,36-8,27 (m, 1H), 7,57 (aar,
J=8,0, 4,8, 1,2 T'u, 1H), 7,28 (n, J=15,1 I'y, 1H), 6,58 (na, J=15,1, 10,3 I'y, 1H), 1,80 (anax, J=12,5, 10,4, 7,8,
4,5 'y, 1H), 1,08-0,99 (M, 2H), 0,85-0,76 (M, 2H), MC (UP+) 196,1 (M+Na).

Cranus 2. [Tonyyenue 3-uuxnonponui- 1 -(mupuaun-3-un)nponas-1-oxa (64c¢).

K nepemeuiannomy pacreopy (E)-3-uukiaonponui-1-(nupunus-3-un) npon-2-ex-1-ona (64b) (5,93 r, 34,2
MMOJb) B OeHzojie (150 mu) nobasisuiu Tpubytunctannan (18,42 ma, 68,5 MMOJb) U HarpeBanu 0 KUIIEHUS C
0OpaTHBIM XOJNIOAUIbHUKOM. PeakMOHHYIO0 CMeCh NMepeMeLlInBaIH PU KUMEHHH ¢ 0OpPaTHBIM XOJOAUIbHUKOM B
TEeYEHHUE 5 Y M OXJIAKOAJIU 10 KOMHATHOH Temrneparypbl. beH30J1 BbinapuBaiy, a OCTaTOK OYMILAIH KOJOHOYHON
dasur-xpomarorpadueit (cunukarens, 80 T, IMOUPYs STUIALETATOM B rekcanax, ot 0 1o 100%) ¢ monyyeHuem
3-Lmknonpomnui-1-(mupuaus-3-umnponan-1-oua (64c) (5,29 r, 88%); 'H AMP (300 MI'u, IMCO-dg) & 9,07
(nm, J=2,3, 0,9 T'y, 1H), 8,72 (nn, J=4,8, 1,7 I'y, 1H), 8,24 (nng, J=8,0, 2,4, 1,8 I'y, 1H), 7,50 (ann, J=8,0, 4,9,
0,9 T'y, 1H), 3,09 (T, J=7,2 'y, 2H), 1,47 (x, J=7,1 T'y, 2H), 0,70 (anox, J=12,0, 8,1, 5,1, 2,2 'y, 1H), 0,40-0,21
(M, 2H), 0,06 - -0,05 (M, 2H).

Cranus 3. TTonyuenue (-)-N-(3-uuknonponui-1-(mupuaus-3-ui)nponuinaeH)-2-MeTUINponaH-2-cy ibg u-
Hamuaa (64d).

Coenunenue (64d) moaydanu u3 3-umkiaonponui-1-(nupuauH-3-un)nponan-1-ona (64c) (3,98 r, 22,69
mmoub) U (R)-2-merunnponan-2-cynsdunamuna (2,5 r, 20,63 MMOJIb), UCMIONB3YST COCOO, OMUCAHHBIH Ha CTa-
ouu 3 cxembl 31, ¢ monyuenueM (-)-N-(3-uukinonponui-1-(mupuanH-3-1i)nponuinaeH )-2-MeTHIponaH-2-
cynbdunamuna (64d) (2,5 r, 8,98 MMoiib, BBIXON 43,5%) B BUIE XKeNTOro cupornoodpasHoro semectsa;, 'H SIMP
(300 MI'u, AMCO-dg) 6 9,04 (c, 1H), 8,72 (nn, J=4,8, 1,6 I'y, 1H), 8,24 (n, J=8,1 I'y, 1H), 7,53 (nx, J=8,1, 4,8
I'y, 1H), 3,40 (M, 1H), 3,30 (M, 1H), 1,47 (x, J=7,4 I'y, 2H), 1,24 (c, 9H), 0,82-0,66 (M, 1H), 0,44-0,29 (M, 2H),
0,12-0,01 (m, 2H); ontuueckoe BpauieHue [o]p=(-) 17,29 [0,59, MeOH].

Cranus 4. ITonyuenue (R)-N-((-)-1-(3-amuno-4-¢propdeHun)-3-uukaonponui- 1 -(mupuanH-3-11)npomnui)-
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2-MeTHIpOonaH-2-cy Ib(puHamuaa (64e).

K nepememanHoMy pactBopy (-)-N-(3-LHUKIONPONHI-1-(MUPUAMH-3 -HIJI)TPONUTHACH)-2 -METUINPONAH-2 -
cymspunamuga (64d) (82 r, 295 mmoms) B Toayone (1700 ma) mpu -20°C mo kKamisM J0OABISIH CBEKCIPUTO-
TOBJICHHBIN pacTBOP (3-(OMC(TPUMETHICHIHIT)AMUHO)-4-Propdenmn)marHuitopomua (1c) (920 ma, 736 MMOJIB)
B TeueHue 120 muH. PeakumoHHy10 cMech nepemeruuBany npu -20°C B TeueHue | 4 ¥ racuiu 1H. BOAHBIM pac-
tBopoM KHSO, (1600 mu). PeakimoHHyr0 CMECh MEPEMEIIMBAIH B TCYCHUE | Y MPU KOMHATHOM TeMIEpaType,
noaumenayusaau 2H. pacteopoM NaOH o pH ~ 8 u akcrparuposanu srunaneratom (1500, 700 mma). Opranuye-
CKHE CJIOU OOBCIUHIIH, MPOMBIBATH BOAOH (2x700 MJ1), HACKIIIEHHBIM COJECBBIM PAcTBOPOM (700 Mi1), CyIIHIH
U KOHLICHTPHPOBAIU B BaKyyMe. HeoUuHIeHHbIH 0CTAaTOK OYMINATH KOJOHOUYHOH (uam-xpomarorpadueit (cumu-
KareJb, 3Moupy (9:1) CMECBIO 3THIALETATa/METAHOIA B TeKCaHaX, oT 0 1o 50%) ¢ momyueHueM (R)-N-((-)-1-(3-
aMUHO-4-(TopheHU)-3 -UHKITOTPONHII- | ~(TIUPUAMH-3 -HT) POITHIT) -2 -METHIIPOTIAH-2 -Cy Tb()HHAMH A (64e)
(54,155 r, 139 mmonb, BeIX0X 47.2%) B BHAe Genoro Teepaoro semectsa; 'H SIMP (300 MI'y, JMCO-dg) &
8,53-8.48 (M, 1H), 8.39 (an, J=4,7, 1,5 T'y, 1H), 7,70 (ar, J=8,1, 2,0 'y, 1H), 7,32 (ax, J=8.,0, 4,7 I'u, 1H), 6,90
(am, J=11,2, 8,5 T'u, 1H), 6,73 (ax, J=8.8, 2,4 T'u, 1H), 6,56-6,45 (m, 1H), 5,26 (c, 1H), 5,10 (c, 2H), 2,67-2,54
(M, 2H), 1,28-1,11 (M, 1H), 1,12 (c, 9H), 0,91 (M, 1H), 0,64 (v, 1H), 0,40-0,30 (v, 2H), -0,02 - -0,14 (m, 2H); '°F
SMP (282 MI'u, AMCO dg) 6 -137,67, MC (UP+) 390,.4 (M+1); (UP-) 388,4 (M-1); onTHueckoe BpaIlICHUEC
[o]lp=(-) 105,71 [0,28, MeOH].

Cragust 5. [TonxyueHue (2R, 4R)-N1-(4-x10ppenun)-N2-(5-(3-muxaonponun-1-((S)-1,1-
JUMETHIITUICY Tb(HPUHAMUIO)- | -(MUpH AHH-3 -11) IpomiI)-2 -(hTophe HuT) -4 -rHAPOKC HITHPPOTUIUH-1, 2 - THKap-
ookcamuaa (64f).

B pesymrare peakuuu (2R,4R)-1-(4-x10ppeHnnkapObaMon)-4 -ru JpOKCUMUPPOTHIUH-2-KAPOOHOBOH KH-
ciotel (lo) (0,14 r, 0,5 mmomp), (R)-N-((-)-1-(3-amuHO-4-(pTopdheHmN)-3-uHKIONPOnUI-1 -(mupuIuH-3-
W) IPOMHIT)-2-MeTHINPOnaH-2-cynbpuHamuga (64¢) (0,2 r, 0,5 mmosp) B TeTparuapodypase (5 M) ¢ mpume-
HCHHEM 3THJI-2-3TOKCUXHHOJIUH-1(2H)-kapookcunara (0,12 r, 0,5 MMOJIB) C HCTIOTE30BAHHEM YCJIOBHH PEAKLIUU
U BBIICJICHUA MPOIYKTA, OMMCAHHBIX HAa cTaaud 10 cxemsl 1, mociae ouucTku (hadmr-xpomarorpaducii (cumika-
rems, 24 r, smoupysa cmecbro CMA 80 B xmopodopme, ot 0 10 30%) monyyamu (2R,4R)-N1-(4-xnmoppenmn)-N2-
(5-(3-uuxnompomui-1-((S)-1, 1 -muMe THI3THICY T (HHAMUIO ) - | (MUPHIUH-3 -HT) Mo I)-2-propdheHut)-4 -
THAPOKCUNHPPOMAuH-1,2-nukapookcamuy (64f) (0,09 r, 27%) B BHAe 0EJIOT0 TBEPAOIO BEIICCTBA;, 'H ssMP
(300 MI'u, IMCO-d¢) 0 9.97 (c, 1H), 8,83 (a, J=2,5 T'u, 2H), 8,72 (an, J=4,5, 2.8 T'y, 1H), 8,40 (n, J=7.4 T,
1H), 8.01 (a, J=8.1 T'u, 1H), 7,92-7.81 (M, 2H), 7,70-7,56 (m, 3H), 7,54-7,38 (M, 2H), 5,81 (c, 1H), 5,64 (a, J=4,5
I'u, 1H), 4,82 (a, J=8.,6 T'u, 1H), 4,66 (M, 1H), 3,99 (m, 1H), 3,82 (a, J=10,1 T'u, 1H), 2,42-2,32 (M, 3H), 2,23 (M,
1H), 1,45 (m, 10H), 1,31-1,10 (M, 1H), 0,96 (c, 1H), 0,65 (c, 2H), 0,33-0,24 (M, 2H); MC (MP+) 656,5 (M+1),
678,5 (M+Na), MC (UP-) 654,4 (M-1), 690,5 (M+Cl).

Cramus 6. TlomyueHue (2R,4R)-N2-(5-((+)-1-aMUHO-3-LUKIOMPONHUI- | -(MUPHIUH-3 -HT) TPOITHIT)-2-
¢ropdperu)-N1-(4-x10pdeHun)-4 -ruapoKCHITHPPOTHINH- 1,2 - TuKapOokcamuaa (64g).

B pesynbrarte peakuuu (2R, 4R)-N1-(4-xmoppenun)-N2-(5-(3-uuxaonpomnui-1-((S)-1,1-TuME THAITHICY JTb-
($uraAMuUI0)- 1 -(mupuauH-3 -ua)nponun)-2 -propdhe Hun)-4 -ru IPOKCHITUPPOTHINH- 1,2 - nuKapOokcaMua (64f)
(0,08 r, 0,12 MMOJTB) B 3TAHOJIE (4 MJT) C HCIIOTB30BAHUEM KOHUCHTpHpoBaHHOH HCl (0,12 M), ¢ mocnexyromum
BBIJIC/ICHHEM U OYHCTKOH NMPOJYKTA, KAK OMHCAHO HA CTaguH 6 CxeMbl 4, MOCIE OYUCTKU KOJOHOYHOH (hidImu-
xpomarorpadueli (cunukarens, 24 r, amoupys 0-30% cmecsro CMA 80 B x0opodopme) noxyyanu (2R,4R)-N2-
(5-((+)-1-amuHO-3 -truKToponUI- | -(mupuauH-3-11) mporu)-2 -proppeHmn)-N 1 -(4-x10pPeHu1)-4 -rTUIPOKCH-
nuppouauH-1,2-qukapookcamun (64g) (35 mr, Berxoa 50%) B Buae 0€710ro TBEPAOTO BEILCCTBA; 'H sIMP (300
MI'u, IMCO-dg) 3 9,61 (c, 1H), 8,58 (a, J=2,3 I'u, 1H), 8,50 (c, 1H), 8,35 (ax, J=4,7, 1,5 T'u, 1H), 8,04 (u, J=7.6
I'u, 1H), 7,73 (ar, J=8.1, 2,0 I'u, 1H), 7,58-7.49 (m, 2H), 7,32-7.23 (M, 3H), 7,18-7,09 (M, 2H), 5,30 (x, J=4,9 T'y,
1H), 4,50 (an, J=9.,0, 4,7 T'u, 1H), 4,33 (a, J=5.0 ', 1H), 3,68 (ax, J=10,0, 5.3 I'u, 1H), 3,49 (c, 1H), 2,38 (M,
3H), 2,23 (m, 1H), 1,03 (m, 2H), 0,64 (m, 1H), 0,41-0,27 (v, 2H), -0,03 - -0.13 (M, 2H); '°F SIMP (282 MTIL,
JMCO-dg) 6 -129,28; MC (UP+) 552.5 (M+1), 574,5, 576,5 (M+Na), (MP-) 550,5, 552,4 (M-1), 586,5, 588.5
(M+Cl); ontuueckoe BpameHue: [a]p=(+) 68,0 [0,25, CH;0H].
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(4-xmop peHm)-4-Me TOKCUMUPPOTHIUH- 1,2 - mkapookcamuga (65b).

Cragus 1. Tlonyuenwe (2R, 4R)-N1-(4-xnpopdpenun)-N2-(5-3-mukaonponun-1-((S)-1,1-mumeTunsTuI-
CyIb(UHAMUIO)- | -(MUPUAUH-2-WT)TPOTTHI) -2-PTopHeHUT)-4-ME TOKCUITUPPOIHAUH- 1 ,2- nuKapOokcamuaa (65a).

B pesyabrate peakuuu (2R,4R)-N-(5-(3-uuknonpormn-1-((S)-1,1-aumMe THId TUICY b (PUHAMU IO )- | -(THpH-
JUH-2-UT)IPONT)-2-O TOpPeHHT)-4-METOKC HITUPPONIUAUH-2-KapOokcamuaa (37b) (0,1 r, 0,19 mmomdm), 4-
xnoppenunuzouranara (0,045 r, 0,3 mmoups) ¢ ucnoas3oBaHueM TEA (80 Mxi1) B kauectBe ocHOBaHusA, B T @
(5 MIT), B COOTBETCTBHH CO CITOCOOOM, ONMMCAHHBIM Ha CTAAMM 9 CXeMBI 1, MOC/IE OYHCTKH KOJIOHOYHOH (hidmi-
xpomatorpadueit  momyyamu  (2R,4R)-N1-(4-xnopdpenunn)-N2-(5-(3-uuxaonpomnui-1-((S)-1, | -nume THI THII-
CyIb(UHAMHIO)- | -(MTUPUAHH-2-HT)ITPOITHI) -2 - TopHe HNIT)-4-ME TOKCHITUPPOIHAKH- 1 ,2- nukapOokcamua  (65a)
(0,105 r, 80%) B BHAE Ge10ro TBEPAOro BEIIECTBA; 'H sIMP (300 MI'u, AMCO-dg) 6 9.48 (c, 1H), 8,57-8,47 (m,
2H), 8,04-7.94 (m, 1H), 7.73 (1, J=7.7, 1,7 T'u, 1H), 7,54 (a, J=8,9 T'u, 2H), 7,27 (aa, J=10,5, 7,5 'y, 3H), 7,23-
7,05 (M, 2H), 6,14 (c, 1H), 4,53 (ax, J=9,2, 3,9 I'u, 1H), 4,06 (c, 1H), 3,78-3,55 (M, 2H), 3,21 (c, 3H), 2,68-2,52
(M, 2H), 2,42-2,24 (m, 1H), 2,15-2,02 (m, 1H), 1,21 (m, 1H), 1,09 (c, 9H), 0,91-0,65 (M, 2H), 0,62-0,47 (M, 1H),
0,29 (M, 2H), -0,16 - -0,21 (M, 2H); MC (UP+) 670,5 (M+1), 692.5 (M+Na), MC (UP-) 6685 (M-1), 704,5
(M+CD).

Cragus 2. [TIlomyuenue (2R,4R)-N2-(5-((+)-1-aMHHO-3-LHUKJIOTPONHII- 1 -(TTHP U IUH-2-HIT) IPOTTHIT)-2 -
¢propdenmn)-N1-(4-x10pdeHunn)-4-Me TOKCHITUHPPOIUIMH- |, 2- tHKkapOokcamuaa (65b).

B pesyabrate peakuuu (2R, 4R)-N1-(4-xmopdpennn)-N2-(5-(3-muxnonponui-1-((S)-1,1-mme THma THI-
CyIb(UHAMHUIO)- | -(MUPU AUH-2- W) ITpOTTHI) -2- P TopHeHNT)-4-ME TOKCUITUPPOIHAUH- 1 ,2- nukapOokcamuaa (65a)
(0,1 r, 0,43 MMoIB) B 3TaHONE (5 MII) ¢ MpUMEHEHHEM KOoHUECHTpUpoBaHHO# HCI (0,12 M), KAk ONMUCAHO HA CTa-
Jud 6 cxemsbl 4, MOCIE OYMCTKH KOJOHOYHOH (paai-xpoMmarorpaueit (CHaukarenb, 12 r, 3JH0HpYs CMECHIO
CMA 80 B xi0opodopme, ot 0 1o 30%) moxyyamu (2R,4R)-N2-(5-((+)-1-aMuHO-3 -HUKIONPOHII- 1 -(MUpHUAUH-2-
unnpornun)-2-proppenun)-N 1-(4-x10pheHu)-4-ME TOKC HITUPPOTUIUH- 1, 2- uKapOokcamua (65b) (65 Mr, BBI-
X0 65%), THIPOXJIOPUIHYIO COJb, B BUAE OCJIOr0 TBEPAOTrO BEIIECTBA; 'H IMP (300 MTI'u, AMCO-dg) & 9,65
(c, 1H), 8,90 (c, 3H), 8,69-8,64 (M, 1H), 8,57 (c, 1H), 7,99 (an, J=7,4, 2,5 I'u, 1H), 7,87 (18, J=7.8, 1,8 ', 1H),
7.61-7.52 (m, 2H), 7,47-7,41 (m, 1H), 7,38-7.25 (m, 4H), 7.17-7,08 (M, 1H), 4,55 (ax, J=9,2, 4,2 T'u, 1H), 4,15-
4,04 (m, 1H), 3,75 (an, J=10.,5, 5,3 'y, 1H), 3.61 (ax, J=10.4, 3.5 'y, 1H), 3,23 (c, 3H), 2,52-2,33 (m, 3H), 2,14-
2,00 (M, 1H), 1,10 (M, 2H), 0,67 (m, 1H), 0,45-0,34 (v, 2H), -0,01 (v, 2H); °F SIMP (282 MI', IMCO-dg) &
-125,63; MC (UP+) 566,5 (M+1), (UP-) 600,5 (M+Cl); ontuueckoe BpawmeHue: [a]p=(+) 94,4 [0,25, MeOH].
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[ToxyueHue (2R,4R)-N1-(5-xnoprupuaus-2-un)-N2-(5-((+)-3-uuionponun-1-((R)-1, 1 - mumeTumatui-
cynbpuHaMuI0)- 1 -perumponun)-2-prop peHmn)-4-Me TOKC MTUPPOIU AUH- 1,2 - tuKapOokcaMuaa (66¢).

Cranus 1. Tlonyuyenue (2R,4R)-6eH3un-2-(5-(3-uuxonpormi-1-((R)-1, 1-aume T Tricy s puHaMuao)- 1 -
(peruanponun)-2-¢prophpeHnakapOoaMom)-4-Me TOKC HITMPPOIHAUH- | -kapOokcHiaTa (66a).

B pesyastate peakuuu (2R,4R)-1-(6eH3UM0KCHKAPOOHUIT)-4-METOKCUITUPPOIHINUH-2-KapOOHOBOH KHCJIO-
11 (15b) 2 1, 7,16 Mmoas), (R)-N-((-)-(3-amunHO-4-(p1opheHun)((HheHUI) METHI)-2-ME TUIPOTIAH-2-CY Tb(PHH-
amupa (le) (2,41 r, 7,52 mmons) B TeTparuapodypaHe (50 M) C MPUMEHEHHEM ITHII-2-3TOKCUXHUHOIHH-1(2H)-
kapOokcuiaaTa (1,86 r, 7,52 MMOJBb) ¢ HCMOJIB30BAHHEM YCJIOBHH PEAKLUH U BBIACICHHUS MPOAYKTA, ONMHCAHHBIX
Ha ctaguu 10 cxemsl 1, mocyie OYHCTKH KOJTOHOYHOM (mdm-xpomartorpadueit (cumukarens, 40 r, 3OUpYsS cMe-
cer0 CMA 80 B xmopogopme, or 0 g0 100%) moayuanu (2R,4R)-6eH3un-2-(5-(3-uuxnonponuia-1-((R)-1,1-
JUMETHII THICY TbHHAMHUA0)- 1 (e Hrnponi) -2 -hrop he HuIKapOaMouI) -4 -ME TOKCHITUPPOTHIHH- | -kapOOK-
cunat (66a) (3,11 r, 75%) B Buzge Oea0ro TBEpIOro BEILECTBA, 'H sIMP (300 MI'u, AMCO-ds) 6 9,54 (2c, 1H,
poramepsl), 7,81 (M, 1H), 7,45-7,09 (M, 12H), 6,00 (c, 1H), 5,47 (c, 1H), 5,17-4,93 (M, 2H), 4,44 (M, 1H), 3,99
(M, 1H), 3,69 (M, 1H), 3,50-3,36 (M, 1H), 3,18 (M, 3H), 2,11-1,98 (M, 2H), 1,13 (¢, 9H); MC (UP+) 582,5 (M+1).

Cragus 2. [Toayuenue (2R 4R)-N-(5-3-uuxtonpormun-1-((R)-1,1-mmetum tuncy nbpunamuno)- 1 -peHui-
rpormua)-2-propdeHu)-4-Me TOKCHITUPPOTHIHUH-2 -KapOokcaMuaa (66b).

B pesynbrate aeOCH3UIMPOBAHUS MOCPEACTBOM ruapupoBaHus (2R 4R)-0eH3un-2-(5-(3-uuKiaonponui-1-
((R)-1,1-mymeTumTuacy 1bpuHaMHI0)-1 -he Huampommt)-2- hrop e HnIKaApOaAMOHIT) -4 -ME TOKC HITHP POTH THH- 1 -
kapookcunata (66a) (3,0 r, 5,15 mmoas) B 3taHone (50 mur), ucnoas3ys 10% nannaauii Ha yrie (0,3 r) B kayecT-
B€ KATAJIU3aTOpa, B COOTBETCTBHU CO CIOCOOOM, ONMUCAHHBIM HA cTaauu 2 cxeMbl 13, momyuyamu (2R,4R)-N-(5-
B-uuronponuin-1-((R)-1,1-aume T THicy b puHaMKUI0)- 1 -pe HuInponum)-2 -hTop PeHU)-4-ME TOKCUITHPPO-
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mauH-2-kap6okcamus (66b) (1,45 r, Beixoa 63%) B Buae 6esoro teepaoro sewectsa, MC (MUP+) 448 4 (M+1),
(UP-) 446,3 (M-1).

Cragus 3. Tlonyuenue (2R.4R)-NI1-(5-xmopnupuaun-2-un)-N2-(5-((+)-3-uukaonponun-1-((R)-1,1-aume-
TUBTUHICY IbPrHAMKI0)- | -deHnnnponun)-2-dTopdheHnn)-4-meTokcunupponuaus-1,2- aukap6okcamuaa (66c¢).

B pesynbtate peakuuu (2R,4R)-N-(5-(3-uuxnonpomnun-1-((R)-1, 1-qnumerunstuncy nspunamumo)- 1 -pe Hu-
nponui)-2-hTopdeHnn)-4-MeTOKCHITHPPOTHANH-2-Kkapookcamuaa (66b) (0,18 r, 0,4 mMomap) B TeTparuapody-
pane (20 mn), penmn-(5-xmopnupuaun-2-un)kapdamara (13b) (0,13 r, 0,52 MMOIIB), ¢ HCTIOIB30BAHUEM TPHITH-
namuHa (0,08 r, 0,8 MMOIB) B Ka4eCTBE OCHOBAHMS, C IPUMCHECHHUECM YCIIOBHI PCAKLUK U BbIACICHUS MPOAYKTA,
onucaHHbIX Ha cTaauu 3 cxemsl 13, nomyuamu (2R,4R)-N 1-(5-xnopnupuaus-2-ui)-N2-(5-((+)-3-uukionponu-
1-((R)-1,1-aumernmtuncyabpuaamuno)- 1 -genunnponun)-2-dpropdhernn)-4-me TokcUnupponuaus- 1,2- aukap-
6oxcamun (66¢) (0,12 r, Berxox 52%) B BuAE 6€710r0 TBEPAOro BEIIECTBA, "H SIMP (300 MI', IMCO-d¢) 6 9,78
(c, 1H), 9.45 (c, 1H), 8,60 (M, 1H), 8,25-8,03 (M, 3H), 7,72-7.43 (m, 7TH), 6,29 (x, J=5,6 T'u, 1H), 5,77 (a, J=5.,4
['u, 1H), 4,88 (a, J=8.3 T'y, 1H), 4,34 (M, 1H), 4,02 (M, 2H), 3,50 (c, 3H), 2,75-2,59 (m, 1H), 2,39 (M, 1H), 1,42
(c, 9H); "°F SIMP (282 MTI'w, IMCO-d¢) & -127,17; MC (UP+) 624.,5, 626.4 (M+Na), (UP-) 601,5,5, 6025 (M-
1); ontuyeckoe BpateHue [a]p=(+) 22,22 [0,135, MeOH].
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[Monyuenue (2R,4R)-N 1 -(5-xnopmmpuans-2-m1)-N2-(5-((+)-3-uuxnonponui- 1 -(3tuaamuHo)- 1 -penun-
nponui)-2-¢TopdeHun)-4-MeTOKCUITUPPOTHANH- 1, 2-aukap6okcamuaa (67b).

Crazua 1. [onyuenne (2R,4R)-N2-(5-(1-amuHo-3-mukiaonponui- 1-¢penunmnponun)-2-gpropdennn)-N1-(5-
XJIOPIHUPUAHH-2-11)-4-METOKCUITUPPOIHANH- 1 ,2- tukap6okcamuna (67a).

B pesyasrare peakumu (2R, 4R)-N1-(5-xnopnupunus-2-um)-N2-(5-((+)-3-uukaonpormn-1-((R)-1,1-
JUMETHIBTUICY Tb(UHAMUI0)- 1 -hennnponun)-2-¢ropdennn)-4-MeTOkC HTUPPOIUANH- 1 ,2-nrKapOokcamuaa
(66¢) (0,8 r, 1,3 mmob) B 3Tanone (50 mu) ¢ ucrnonb3oBanueM kouueHTpuposanuoii HCI (1 M), kak onmcano
Ha cTaguu 6 cXeMbl 4, mociae OYHUCTKH KOJOHOYHOH (pramu-xpomatorpadueit (cunukarens, 12 r, amoupys cMe-
ceto CMA 80 B xiopodopme, ot 0 mo 40%) momyuanu (2R,4R)-N2-(5-(1-amuno-3-uuxnonponun-1-dexun-
npomun)-2-dropdennn)-N 1-(5-xnopnupuaus-2-u)-4-MeTOkC HUppoauaus-1,2- nukapbokcamuyg (67a) (0,32 r,
49%) B BUAE Benoro TRepaoro Bemectsa; H SIMP (300 MTI'u, JIMCO-dg) & 9.44 (c, 1H), 9,13 (c, 1H), 8,36-8,24
(M, 1H), 7,96-7,74 (M, 3H), 7,43-7,32 (M, 2H), 7,32-7,21 (M, 2H), 7,21-7,10 (M, 3H), 5,06 (c, 1H), 4,57 (a, J=8,2
T'u, 1H), 4,04 (¢, 1H), 3,73 (v, 2H), 3,21 (M, 3H), 2,45-2,28 (M, 3H), 2,09 (v, 1H); '°F AMP (282 MI', IMCO-
dg) 6 -128,12; MC (UP+) 498 4 (M+1); MC (1UP-) 5324 (M+Cl).

Cragus 2. [onayuenue (2R,4R)-N1-(5-xnoprmupuaun-2-un)-N2-(5-((+)-3-uuknonponu- 1 -(3tunamuno)-1-
(enunnponun)-2-propdeHun)-4-MeTOKCHIHPPONIUAUH- |, 2-aukapOokcamuga (67b).

B pesynerate BoccTaHOBUTENBHOro amuuupoBaHusa (2R,4R)-N2-(5-(1-amuno-3-nuknonponui-1-¢gennn-
nponui)-2-dropdennn)-N 1-(5-xnopnupuauH-2-ui)-4-MeTOKC HITHppoauauH-1,2-tukapboxcamuaa (67a) (0,075
r, 0,15 mmonp) B MeOH (3 M) ¢ ucnons3oBanuem atertansaeruaa (0,02 r, 0,45 mmorns) u 6opruapuaa HaTpHs
(0,017 r, 0,45 MMOJIb) B COOTBETCTBHH CO CITIOCOOOM, OMMCAHHBLIM Ha cxeMme 41, mocie BbIACICHUS H OYHCTKH
KOJIOHOYHOM (hmam-xpomarorpadueii (cunukarens, 12 r, amoupyst metaHosnoM B xyopodopme, ot 0 xo 10%)
noiy4yanu (2R,4R)-N1-(5-xnopnupuaun-2-un)-N2-(5-((+)-3-uuknonponuin- 1-(3tunamuHo)- 1 -e Hunnponun)-2-
¢dropdennn)-4-meTokcunupponuaus- 1,2-aukapboxcamug (67b) (0,055 r, Beixox 69%) B Buae 6e10ro TBEPAOTO
semectea; 'H SIMP (300 MI', IMCO-dg) & 9,51-9,42 (c, 1H), 9.16 (c, 1H), 8,30 (xn, J=2,7, 0.8 T'ry, 1H), 7.94-
7,85 (m, 2H), 7,81 (aa, J=9.0, 2,6 T'u, 1H), 7,38 (a, J=7,0 T'u, 2H), 7,27 (t, J=7,5 Ty, 2H), 7,22-7,09 (M, 4H),
4,76 (c, 1H), 4,58 (an, J=9,2, 4,0 Tu, 1H), 4,09-3,97 (M, 2H), 3,84-3,63 (M, 1H), 3,22 (c, 3H), 2,46-2.27 (m, 3H),
2,09 (m, 1H), 1,03 (1, J=6,9 T, 3H); '°F SIMP (282 MI'u, AMCO-d;) & -128,09; MC (UP+) 526,4 (M+1), 548 4
(M+Na) MC (UP-) 524,4 (M-1), 560,4 (M+Cl); ontrueckoe Bpawenue: [o]p=(+) 72,31 [0,26, MeOH].
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Cxema 68
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Monyuenne  (2R,4R)-N1-(4-xnopdenmn)-N2-(5-(3-uuknonponui-1-((R)-1, 1 -nume Tumstrncy nbprHamu-
10)- 1 -(nupuanz-4-un)npornun)-2 -G ropdennn)-4-ruapokcunUppoauanH- 1,2-nukapookcamuna (68a).

B pesyabrare peakuun (2R,4R)-1-(4-xnopdenunnkapdbamon)-4-ruagpoKCUITHPPOIHIHH-2-KapOOHOBOM KH-
cnotel (0,095 r, 0,03 mmons), (R)-N-((-)-1-(3-amuno-4-dbropdenin)-3-uknonponui- 1 -(mupuauH-4-1i)npo-
nu)-2-Metunnpomnan-2-cynsdunamuna (39e) (0,13 r, 0,3 mmouns) B Terparuapodypane (5 M) ¢ mpuMeHeHHEM
3TUN-2-3ToKCcuXuHONMH-1 (2H)-kap6okcunara (0,085 r, 0,3 MMOJIB) € UCIIOB30BAaHHEM YCIIOBUH PEAKLIMH U BbI-
JeJIeHds] TPOAYKTa, omnucaHHbIX Ha cragud 10 cxemer 1, nomyuamu (2R,4R)-N1-(4-xnopdennn)-N2-(5-(3-
wukstonponui-1-((R)-1,1-mumernmytincy asdrnamuno)- 1 -(mupuaun-4-win)nponun)-2-dpropderin)-4-ruapokcu-
nuppomimus-1,2-nukapGokcamun (68a) (0,04 r, 21%) B Bune Genoro Teepmoro Bemectsa; 'H SIMP (300 My,
JIAMCO-d¢) 6 9,67 (c, 1H), 8,56-8,44 (M, 3H), 8,09 (1, J=7,4 I'yy, 1H), 7,61-7,48 (M, 2H), 7,34-7,24 (M, 4H), 7,24-
7,14 (m, 1H), 7,10 (M, 1H), 5,51 (c, 1H), 5,33 (n, J=4,4 T'y, 1H), 4,51 (an, J=9,1, 4,7 I'y, 1H), 4,34 (M, 1H), 3,68
(M, 1H), 3,54-3,45 (m, 1H), 2,42-2,27 (m, 3H), 1,25-1,16 (M, 1H), 1,14 (¢, 9H), 0,89 (M, 1H), 0,63 (m, 1H), 0,34
(m, 2H), -0,07 (m, 2H); "°F SIMP (282 MTI'u, IMCO-d) & -128,49; MC (HP+) 656,5 (M+1), 678,5, 680,5
(M+Na) (MP-) 654,5, 655,5 (M-1), 690,5, 692,6 (M+Cl).
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INonyuenne (2R,4R)-N2-(5-((+)-1-amuHo-3-Lmiuonponui- 1 -(nmupunuH-4-un)nponuin)-2-dropdennn)-N1-
(4-xnopdenun)-4-ruapokcunupponauaut-1,2-aukapookcamuna (69a).

B pesynbrare peakuun (2R,4R)-N1-(4-xnopdennn)-N2-(5-(3-uuxnonpomnun-1-((R)-1,1-numetunstin-
cyabduHaMuno)- 1 -(nupunus-4-wi)nponin)-2-bropdeHun)-4-ruapOKCUTUPPOTHANH- | ,2-nukapOokcaMuaa
(68a) (0,17 r, 0,26 MMmonb) B MeTaHousie (5 mi) ¢ ucnonb3osanuem 3M HCl B MeTaHOJ1e, Kak ONMMCAHO HAa CTATUM
6 cxembl 4, ocJie OYUCTKH KOJIOHOYHOH (iaii-xpomarorpadueii (cunukarens, 12 r, amoupys cmecsto CMA 80
B xJyiopodopme, ot 0 1o 40%) nonyuanu (2R,4R)-N2-(5-((+)-1-amuHo-3-uuknonponui- 1 -(mupuans-4-umn)mpo-
mi)-2-propdennn)-N1-(4-xnopdenun)-4-ruapoxcunupponuaut-1,2-nukapookcamun (69a) (0,1 r, 70%) B Bu-
ne 0esoro TBEpAOro BELIECTBA; 'H AMP (300 MI'u, IMCO-ds) 6 9,61 (c, 1H), 8,50 (c, 1H), 8,47-8,40 (m, 2H),
8,05 (m, J=7,7 I'y, 1H), 7,59-7,49 (m, 2H), 7,38-7,31 (M, 2H), 7,31-7,23 (M, 2H), 7,13 (z, J=8,1 I'y, 2H), 5,30 (z,
J=4,8 I'y, 1H), 4,50 (azg, J=9,0, 4,7 I'y, 1H), 4,40-4,26 (M, 1H), 3,68 (an, J=10,0, 5,3 I'y, 1H), 3,51-3,41 (M, 1H),
2,39-2,12 (M, SH), 1,96-1,81 (m, 1H), 1,12-0,92 (M, 2H), 0,72-0,54 (M, 1H), 0,41-0,26 (M, 2H), -0,02 - -0,15 (M,
2H); '°F SIMP (282 MT', IMCO-d) & -129,12 (x, J=7,7 Tu); MC (UP+) 552,5 (M+1), 554,5 (M+2); onTuue-
ckoe Bpauenue: [a]p=(+) 76,66 [0,06, MeOH].
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[Moayuenue (2R,4R)-N2-(5-((+)-1-amuH0-3 -uuxionpornmi- 1 -(mupuamns-4-wi)nporman)-2-dropdermn)-N1 -
(5-xnoprnupuauH-2-mn)-4-MeTOKCUIIUppoauauH- 1,2 - nukapboxcamuaa (70c).

Cragusa 1. Tlonyuenue (2R,4R)-tpet-6yTHrn-2-(5-((-)-3-umknonpormi-1-((R)-1,1-aumetumstiicy nsus-
aMu0)- 1 -(mupuauH-4-wi)npormin)-2 -prop hpeHmnkapbamont)-4 -MeTOKCUITUP PO auH- 1 -kapookcunara (70a).

Cocmuuenue 70a nomyuyanu u3  (2R,4R)-1-(tper-OyToxcuxapOoHuMIT)-4-METOKCUITUPPOTHIHMH-2-Kap00-
HOBOM kuca0Thl (36a) (22 r, 90 mmons), (R)-N-((-)-1-(3-amuno-4-¢rop hennn)-3-tmknonpormi- 1 -(mupu -4 -
WI)poImi )-2-MeTiinponas-2-cyaspuaamuaa (39¢) (34.2 r, 88 mmonb) u 3THI-2-3TOKCHXHMHOMMH-1(2H)-
kapOoxcuinara (24,2 r, 98 MMOIB) C HCTIOJIB30BAHMEM YCIIOBUM PEAKLIMK M BHIACICHUS MPOIYKTa, OMMMCAHHBIX Ha
craguu 10 cxemsl 1, ¢ moayueHHeM nociae OYMCTKH KOIOHOYHOH (hriami-xpomarorpaduei (CHiMkarenb, 3M0upyst
cMmechio 9:1 stunauerara/mMerarona B rekcanax, 0-100%) (2R, 4R)-tper-6yTrn-2-(5-((-)-3-umxnonpormi-1-((R)-
1,1-mmmeTrm THICY I HHAM KO )- | -(UpHaMH-4 -1 ) iporiiT )-2 - hTop e Hrkap 6aMo 1t ) -4 -ME TOKC MTTUPP OJTH-
nus-1-kap6okcmnara (70a) (38,8 r, 70%) B Buae GecuseTHOro nenuctoro semectsa. 'H IMP nanHeie nokasanm,
YTO MPOIYKTOM SIBIISTFOTCSI pOTAMEPHI, 'H SIMP (300 My, IMCO-d¢) 8 9,52 (c, 1H), 8,54-8.45 (m, 2H), 7.89 (x,
J=72 Ty, 1H), 7,36-7.27 (M, 2H), 7,20 (a, J=10,3 T'u, 2H), 5,47 (c, 1H), 4,39-4.21 (M, 1H), 4,01-3,89 (M, 1H),
3,63-3,50 (m, 1H), 3,27-3,12 (m, 3H), 2,64-2,53 (M, 4H), 1,94-1,83 (m, 1H), 1,47-1,06 (m, 19H), 1,00-0,79 (M,
1H), 0,73-0,55 (m, 1H), 0,42-0,26 (M, 2H), -0,02 - -0,16 (M, 2H); MC (UP+) 6177 (M+1), MC (UP-) 615,6 (M-
1), 651,6 (M+Cl); onrruueckoe Bpawenwue [o]p=(-) 48,2 [0,17, MeOH].

Cragua 2. Tomyyenue (2R,4R)-N-(5-(1-amuno-3-umxmonponmi-1-(mupuauH-4-mwi)npormn)-2-dropde-
HHT)-4-METOKCUITHPPOTHAUH-2-Kap bokcamuaa (70b).

B pesynsrare peakumu (2R, 4R)-tper-6yTrin-2-(5-((-)-3-umknonporm-1-((R)-1,1-gume i trncy neun-
amu0)- 1 -(mupuauH-4-mn)npormn)-2 -proppeHmwkapoamMont)-4 -MeTokCUUppo M auH-1 -kapookcunata  (70a)
(30 r, 48,7 mmons) B Metadosie (300 i) ¢ 3u. HCI B MeTanone (130 mi, 400 MMOIIB), MOCIE BBIACICHUS U OUH-
CTKM MPOAYKTa, Kak ormucaHo Ha craauu 6 cxemsl 4, moayuanu (2R,4R)-N-(5-(1-amuno-3-1mxnonpormi-1-
(rmupuauH-4-mn) npornui)-2 -G ropdeHmn)-4-MeToKCUIMppoIUarH-2-kapbokcamun (70b) (25 r, Beixoa 100%) B
BUJC THAPOXJIOPHUIAHOM COMU, KOTOPas ObLIa JOCTATOMHO YMUCTOM I MCTIOJIb30BAHMS B TAKOM BMIE Ha CJICIYHO-
LIeH CTaauu.

Cragua 3. (2R,4R)-N2-(5-((+)-1-Amuno-3 -uuxionponui- 1 -(mupuamus-4-wi)nporman)-2-dropdermn)-N1 -
(5-xnoprupuauH-2-min)-4-MeTOKCUIIUppoauauH- 1,2 - nukapboxcamuz (70c).

B pesynbrate peakumu (2R, 4R)-N-(5-(1-amuro-3-1mknonpornumi- 1 -(mupuaun-4 -un)npormn )-2-propde-
HUIT)-4-MeTOKCHNTUP PO anH-2-kapookcamuaa (70b) (25,9 r, 48,7 mmons) B TeTparuapodypane/soae (600/40
M) ¢ (permn-5-xnoprmpuaun-2-mnkapoamarom (13b) (10,8 r, 43,8 MMmoiB) ¢ MCNOIB30BaHKMEM THAPOKAPOOHATA
Hatpus (33 r, 400 MMOIBb) B KQUECTBE OCHOBAHMS, B COOTBETCTBHM CO CIIOCOOOM, OMMCAHHBIM Ha CTaJUM 3 CXe-
MbI 13, nocie ouncTkH KoIoHOUHOH (hrdmi-xpomartorpadueii (cunukarens, smoupyst 0-100% cmecsro CMA 80 B
xsopodopme) MOJTyYaTH (2R,4R)-N2-(5-((+)-1-amun0-3 -tuksiorporui- 1 -(rupu auH-4- i) por) -2 -
¢dropdenmn)-N1-(5-xmopnupuaun-2-un)-4-meTokcunupponuaus-1,2-auxapookcamun (70c) (14 r, 47%), cso-
601HOE OCHOBAHME, B BUAC Genoro Teepaoro semectsa; 'H AMP (300 MI', JIMCO-dg) 8 9.45 (c, 1H), 9,15 (c,
1H), 8,48-8,40 (M, 2H), 8,30 (ax, J=2.6, 0,8 'y, 1H), 7,95-7.85 (M, 2H), 7,81 (aa, J=9,0, 2,6 T'u, 1H), 7,38-7.30
(M, 2H), 7,19-7,10 (m, 2H), 4,57 (an, J=9,2, 4,0 'y, 1H), 4,03 (M, 1H), 3,72 (xa, J=10,8, 4,3 'y, 2H), 3,20 (c,
3H), 2,40-2,24 (m, 2H), 2,19 (1, J=8,0 'y, 2H), 2,09 (M, 1H), 1,03 (M, 2H), 0,62 (M, 1H), 0,40-0,28 (M, 2H), -0,07
(c, 2H). CsoboaHoe ocHoBanue (8,5 r, 15 MMomb) MpeBpamany B THAPOXIOPUIHYIO COJIb C NMTOMOLIBK KOHLEH-
TpuposanHo HCI (2,87 mn) B atanosne (30 M) ¢ momyyeHueM ruapoxsiopuaa coeauHenus 70c (9,3 r) B Buae
6enoro Teepaoro semectsa; 'H AMP (300 MI', IMCO-dg) 8 9,76-9.69 (M, 1H), 9,63 (c, 4H), 9,23 (c, 1H), 8.85
(c, 2H), 8,31 (an, J=2,6, 0,8 I'u, 1H), 8,01-7.92 (m, 1H), 7,85 (xa, J=9,0, 1,7 I'u, 2H), 7,72 (wc, 2H), 7,38 (aa,
J=104, 8,8 I'u, 1H), 7,23 (c, 1H), 4,61 (ax, J=9,2, 4,2 I'y, 1H), 4,05 (a, J=4,8 T'y, 1H), 3,78 (ax, J=10,9, 5,2 'y,
1H), 3,73-3,62 (m, 1H), 3,21 (c, 3H), 2,41 (M, 2H), 2,06 (M, 1H), 1,14 (M, 2H), 0,68 (M, 1H), 0,43-0,29 (M, 2H),
0,03 (m, 2H); '°F AMP (282 MTI'y, IMCO-dy) 8-125,00; MC (MP+) 567.3 (M+1), 569.3 (M+2), MC (MP-) 601,2
(M+Cl); onruueckoe Bpamenue [a]p=(+) 964 [0,5, MeOH]; aHanu3, pacCuWTaHHBIA Ik
C,0H;3,CIFNgO5-2,25HCI-2,0H,0: C, 50,84; H, 5,63; CI, 16,82; N, 12,27; naitneno: C, 50,98; H, 5,67; Cl, 16,72,
N, 12,12.
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Cxema 71
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[Monyuenue (2R,4R)-N2-(5-((+)-1-amuno-3-uuknonponui-1-(nmupunun-4-un)nponui)-2-propdennn)-N1-
(4-xnopdenunn)-4-metokcunupponunut-1,2-nukapdokcamuna (71a).

B pesynbrate peakuuu (2R,4R)-N-(5-(1-amuHo-3-umknonponui-1-(nmupuaun-4-un)nponun)-2-propde-
HUIT)-4-METOKCUITPPONIUINH-2-kapbokcamuaa (70b) (0,5 r, 0,97 mmonb) B TeTparuapodypane/sone (20/2 mi) ¢
4-xnopdpenunuzounanarom (1n) (0,13 r, 0,87 MMounp) ¢ ucnons3oBaHueM ruapokapbonara Hatpus (0,33 r, 0,4
MMOJIb) B KaU€CTBE OCHOBAHHS B COOTBETCTBHH CO CIIOCOOOM, OMMCAHHBIM Ha CTaauu 9 cXeMbl 1, mocie O4HCTKH
KOJIOHOUHOM (pydiu-xpomarorpadueii (cunukarens, smoupyst 0-30% cmecero CMA 80 B xnopodopMme) noyya-
I (2R,4R)-N2-(5-((+)-1-amuno-3 -uuknonponui- 1 -(nmupuaus-4-un)npomnun)-2-propdenun)-N1-(4-xnopde-
HUJ)-4-MeTokcunupponuant-1,2-nukapbokcamun (71a) (0,1 r, Boixon 18%) B Bume OecLBETHOrO MEHHUCTOrO
emectsa, 'H AMP (300 MI', IMCO-ds) § 9,60 (c, 1H), 8,62-8,50 (m, 3H), 7,94 (an, J=7,4, 2,4 T'y, 1H), 7,61-
7,49 (m, 2H), 7,38-7,22 (m, SH), 7,16-7,06 (m, 1H), 4,55 (an, J=9,2, 4,1 T'y, 1H), 4,07 (n, J=5,3 T'y, 1H), 3,79-
3,69 (m, 1H), 3,61 (an, J=10,3, 3,4 I'u, 1H), 3,22 (c, 3H), 2,48-2,23 (m, 3H), 2,14-2,02 (M, 1H), 1,08 (m, 2H),
0,67 (M, 1H), 0,44-0,30 (M, 2H), -0,03 (M, 2H); BOXX: 6,602 (98%), MC (UP+) 565,4 (M+), 567,4 (M+2), MC
(1P-) 564,5 (M+), 600,5 (M+Cl); ananus, paccuuranubii amst C;oHs;CIFNsO;3-3H,0: C, 58,11; H, 6,34; N,
11,29; naiineno: C, 58,01; H, 5,98; N, 10,96.

CBoOonHoe ocHOBaHME coearHeHus 71a npeBpallaiy B IHAPOXJIOPUAHYIO COJIb C MOMOLIBIO KOHLEHTPHU-
poBaHHoi HCI B 3TaHONE ¢ monyyeHHeM TMAPOXJIOPUAHON CONMU coenuHeHus 71a B Buae Oenoro TBEpAOro Be-
mectsa; 'H AMP (300 MI'u, IMCO-dg) & 9,71 (¢, 1H), 9,55 (c, 3H), 8,81 (x, J=5,1 I'u, 2H), 8,59 (c, 1H), 7,98
(nm, J=7,3, 2,5 'y, 1H), 7,64 (n, J=5,7 I'y, 1H), 7,60-7,50 (M, 2H), 7,38 (an, J=10,5, 8,8 'y, 1H), 7,32-7,25 (M,
2H), 7,21 (c, 1H), 4,57 (nn, J=9,2, 4,2 I'y, 1H), 4,07 (a, J=4,7 I'y, 1H), 3,81-3,69 (M, 1H), 3,62 (ax, J=10,3, 3,4
I'y, 1H), 3,23 (c, 3H), 2,45-2,35 (m, 3H), 2,14-2,00 (m, 1H), 1,30-0,98 (M, 2H), 0,69 (M, 1H), 0,38 (M, 2H), 0,07-
0,01 (m, 2H); "°F SIMP (282 MI'n, IMCO-dg) & -125,33; MC (MP+) 565,4 (M+1), 567,4 (M+2), 5884, 590,4
(M+Na), MC (1P-) 564,5 (M-1), 600,4 (M+Cl); ontuuyeckoe Bpaiuenue [o]p=(+) 67,9 [0,28, MeOH]; ananus,
paccunranHbiil 1y Cs;oHs3;CIFNsO3.2HCL.2,75H,0: C, 52,33, H, 5,93; Cl, 15,45; N, 10,17; natineno: C, 52,68;
H, 5,94; CI, 15,30; N, 9,89.
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[Moayuenue (2R,4R)-N2-(5-((+)-1-amuno-3-uuknonponui-1-(nmupunuu-4-wn)nponui)-2-propdennn)-N1-
(5-xnopnupuaMH-2-1i1)-4-rHAPOKCUITUPPONHANH-1,2-tukapbokcamuna (72c).
Cranus 1. Ilonyuyenue (2R 4R)-tper-Oytun-2-(5-(3-uuxmnonponui-1-((R)-1,1-aumerunstuicynbdus-
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amu0)-1-(nmupuaun-4-un)nponun)-2-propdennnkapbamMmont)-4-ruIpoKCUMUPPOIHIHH- 1 -kapOokcuiara (72a).

B pesynbrare peakuyu (2R,4R)-1-(Tper-6yTokcukapOOHUT)-4-THAPOKCUITHP POJUINH-2-KapOOHOBOH KH-
cnorel (14b) (0,16 r, 0,69 mmonab), (R)-N-((-)-1-(3-amuno-4-propdhenun)-3-uukaonponui-1-(nupuaun-4-
WI)IpONu)-2-MeTuianponas-2-cyaspunamuaa (39) (0,27 r, 0,69 mmons) B Terparuapodypane (5 M) ¢ npu-
MEHEHHUEM 3TUI-2-3ToKCuXuHoauH-1 (2H)-kap6okcunara (0,17 r, 0,7 MMOJIb) C UCTIONB30BAHUEM YCIIOBHIA peak-
UMM U BBIIETEHHUsS] NPOAYKTa, OMMCaHHbIX Ha ctaguu 10 cxemsl 1, monyuanu (2R 4R)-tper-Oytun-2-(5-(3-
uuinonponui-1-((R)-1,1-aumerumatuncyabhuHamMuno)- 1 -(mupu aun-4-ui)nponun)-2-¢propdheHnnkapoamon)-
4-ruapokcHIupponH-1-kapGokenar (72a) (0,17 r, 40%) B Buze Gemoro Teepaoro Bemectsa;, 'H SIMP (300
MTI'y, AIMCO-d) 6 9,80 (c, 1H), 8,48 (ar, J=6,1, 2,3 T'u, 2H), 7,98 (a, J=7,4 'y, 1H), 7,35-7,26 (M, 2H), 7,20 (a,
J=11,7 T'u, 2H), 5,49 (x, J=12,6 T'u, 1H), 5,36-5,17 (M, 1H), 4,35-4,15 (M, 2H), 3,57-3,42 (M, 1H), 3,29-3,16 (M,
1H), 2,44-2.30 (m, 1H), 1,89-1,73 (M, 1H), 1,46-1,01 (m, 19H), 0,97-0,79 (M, 1H), 0,70-0,50 (M, 1H), 0,43-0,27
(M, 2H), -0,03 - -0,15 (M, 2H); MC (UP+) 603,5 (M+1), 625,5 (M+Na), MC (UP-) 601,5 (M-1).

Cramus 2. TMomyuenue (2R,4R)-N-(5-((S)-1-amuno-3-uuxaonponui-1-(nupuaua-4-wi)nponun)-2-gTop-
(ennn)-4-ru IpoKCUNMPPOIHIUH-2-Kapbokcamuaa (72b).

B pesyaprare peakuun (2R,4R)-tper-OyTmn-2-(5-(3-uuxnonponumia-1-((R)-1,1-1umernmatuicy s un-
amu10)-1-(mupuann-4-un)nponun)-2-propdennnkapbamont)-4-ru JpoKCUNIUPPOIU IUH- 1 -kapOokcunara  (72a)
(0,17 r, 0,27 mMonb) B Metanome (10 mi) ¢ ucnons3oanueM 3H. HCI B Metanone (1 mit) ¢ mociaenyoLuM Bbl-
JETEHUEeM U OYHMCTKOM MPOIyKTa, KaK OMUCAHO Ha craguu 6 cxembl 4, monyuyanu (2R 4R)-N-(5-((S)-1-amuno-3-
LUKI0Nponu- 1 -(mupuaun-4-un)nponun)-2-¢propdenun)-4-ruApoKCHUpponu auH-2-kapookcamua (72b) B Buae
JKEJITOr0 MaC/ISTHUCTOrO BeLecTBa, KOTOPOE MCHOJIb30BAIM B TAKOM BHUJE Ha cilenaylolueil cranuu 6e3 TOMmoaHU-
TEJIbHOU OYMCTKH.

Craaus 3. INonyuenue (2R,4R)-N2-(5-((+)-1-amuno-3-uuknonponui-1-(nupuaua-4-un)nponuni)-2-hTop-
bennn)-N1-(5-xa0pnupuaud-2-ui)-4-ru APOKCUITH ppoIuanH-1,2- nukapookcamua (72¢).

B  pesymprare peakuuun  (2R,4R)-N-(5-((S)-1-amuHo-3-1miuionpomnui-1 -(mupuauH-4-1i)mponm)-2-
¢dbropdeHnT)-4-ruapoKCUIUPPOTHANH-2-KapOokcamuaa (72b), MOJyUYEeHHOro BhIIE HA CTaTUH 2, B TETParuapo-
¢dbypane/Boae (8 ma/l mi) ¢ penun-S-xmopnupuaus-2-uwikapdamarom (13b) (0,06 r, 0,25 MMOJIB) C HCIIOIB30BA-
HHeM ruapokapOoHara Harpus (0,23 r, 2,7 MMOJIb) B KaueCTBE OCHOBAHHS, B COOTBETCTBUH CO CIOCOOOM, OMH-
CaHHBIM Ha CTaauH 3 cXeMbl 13, mocjie OUUCTKH KOJOHOYHOM (uidi-xpoMaTtorpadueii (Cumukarenb, 24 r, 3110U-
pys cmeceo CMA 80 B xjopodopme, 0-30%) monyuanu (0,1 r, 74% BbIX01) CBOOOAHOE OCHOBAHHE B BUIE Oe-
n0ro Teepaoro Bemectsa, 'H SAMP (300 MI'u, IMCO-ds) § 9,67 (c, 1H), 9,17 (c, 1H), 8,47-8,38 (M, 2H), 8,32
(c, 1H), 8,29 (an, J=2,6, 0,8 I'y, 1H), 8,01 (g, J=7,6 I'u, 1H), 7,88 (az, J=9,1, 0,8 I'u, 1H), 7,79 (ax, J=9,0, 2,6
I'u, 1H), 7,39-7,30 (M, 2H), 7,13 (z, J=7,9 I'y, 1H), 5,31 (¢, 1H), 4,54 (az, J=9,0, 4,8 'y, 1H), 4,30 (c, 1H), 3,72
(an, J=10,4, 5,3 'y, 1H), 3,50 (x, J=5,0, 4,1 T'u, 1H), 2,45-2,09 (M, SH), 1,96-1,80 (M, 1H), 1,10-0,90 (M, 2H),
0,70-0,53 (M, 1H), 0,41-0,22 (M, 2H), -0,02 - -0,16 (v, 2H); °F AMP (282 MI', IMCO-dg) & -125,05; MC
(HUP+) 553,5 (M+1), 555,4 (M+2), 575,4, 577,4 (M+Na), MC (HUP-) 587,4 (M+Cl). CBo6oaHOE OCHOBaHUE Ipe-
Bpawaau B HCI conp ¢ momounsto koHnenrpuposanHoii HCI B aTanone (5 min) ¢ nonyuenuem HCl conu coenu-
HeHus 72¢ B Buge Gesoro TBeporo semectsa;, 'H AMP (300 MI't, IMCO-dg) & 9,93 (c, 1H), 9,70 (c, 3H), 9,27
(c, 1H), 8,95-8,86 (M, 2H), 8,30 (axn, J=2,5, 0,9 I'u, 1H), 8,10 (an, J=7,2, 2,5 I'u, 1H), 7,90-7,76 (m, 4H), 7,39
(azm, J=10,5, 8,8 I', 1H), 7,23 (an, J=7,3, 4,5 'y, 1H), 4,57 (na, J=8.9, 5,1 I'y, 1H), 4,33 (1, J=5,1 I'y, 1H), 3,75
(an, J=10,4, 5,4 T'u, 1H), 3,56-3,45 (M, 1H), 2,60-2,53 (M, 2H), 2,47-2,33 (M, 2H), 1,87 (M, 1H), 1,30-0,96 (M,
2H), 0,69 (M, 1H), 0,37 (M, 2H), 0,08-0,01 (M, 2H). "°F IMP (282 MI'ti, IMCO-dg) & -125,05; MC (UP+) 553,5
(M+1), 555,4 (M+2), 575.4, 577,4 (M+Na), MC (HUP-) 587.4 (M+Cl); ontuueckoe Bpaiienue [a|p=(+) 82,96
[0,27, MeOH].

Cxema 73
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70c (+)#30Mep
73a (+Momep
[Monyuenue (2R,4R)-N2-(5-((+)-1-aueramu ao-3-uurionponui- 1 -(mupuanH-4-un)nponun)-2-gropd eHun)-
N1-(5-x10pnupuanuH-2-u)-4-MeTOKCUTP POIHAUH- |, 2-tukapOokcamuaa (73a).
B pesyabrare peakuuu  (2R,4R)-N2-(5-((+)-1-aMuHO-3-1uKI0nponui-1 -(mupuauH-4-11)nponu )-2-
dbropdhernn)-N1-(5-xnopnupuaun-2-un)-4-MeTokcunuppoauauu-1,2-mukapdokcamuaa  (70c¢) (113 mr, 0,2
MMoJ1b) ipy 0°C B auxjopmerade (3 mit) ¢ UCmosib3oBaHueM nupuauHa (126 mr, 1,6 MMOJIb) M YKCYCHOrO aH-

/
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rugpuaa (81 mr, 0,8 Mmomb), kak ommcaHo Ha cxeme 55, nomyuyamu (2R,4R)-N2-(5-((+)-1-aueramuno-3-
UKo nponiiI- 1 -(mupuauH-4-un)nponun)-2-propdenun)-N1-(S-xnoprnupuaun-2-1uin)-4 -Me TOKCUITUPPOTHANH-
1,2-nukap6okcamun (73a) (91 Mr, 75%), cBoGOIHOE OCHOBaHMe, B BHIe Oenoro Teepmoro semectsa;, 'H SMP
(300 MI'u, AIMCO-dy) 6 9,49 (¢, 1H), 9,17 (¢, 1H), 8,45 (n, J=5,8 'y, 2H), 8,30 (axn, J=2,7, 0,8 I'u, 2H), 7,94-
7,76 (M, 3H), 7,30-7,23 (m, 2H), 7,22-7,05 (m, 2H), 4,58 (an, J=9,2, 4,0 T'y, 1H), 4,04 (n, J=5,4 'y, 1H), 3,73
(1o, J=11,3, 6,2 T'y, 3H), 3,21 (¢, 3H), 2,43-2,23 (M, 2H), 2,10 (M, 1H), 1,90 (¢, 3H), 0,91 (M, 2H), 0,62 (M, 1H),
0,38-0,33 (m, 2H), -0,13 - -0,13 (m, 2H). "°F IMP (282 MI't, IMCO-dg) & -128,00; MC (HP+) 609,4 (M+1),
631,4 (M+Na), MC (1P-) 607,4 (M-), 643,4 (M+Cl); CeobonHoe ocHoBanue npespaiand B HCI cosb ¢ moay-
yennem HCI conu coenuuenus 73a B Bune 0e0ro TBEPIOTO BEILIECTBA, 'H sIMP (300 MI'u, IMCO-ds) & 9,60
(c, 1H), 9,22 (¢, 1H), 8,75 (m, J=6,2 I'y, 2H), 8,69 (c, 1H), 8,30 (an, J=2,6, 0,9 'y, 1H), 7,97 (g, J=6,9 I'y, 1H),
7,94-7,88 (M, 3H), 7,86 (n, J=0,9 I'y, 1H), 7,81 (ax, J=9,0, 2,6 I'y, 1H), 7,31-7,18 (M, 2H), 4,59 (mn, J=9,2, 4,1
I'y, 1H), 4,10-4,00 (m, 1H), 3,73 (xn, J=10,8, 4,3 I'u, 2H), 3,22 (¢, 3H), 2,78-2,53 (M, 2H), 2,47-2,32 (M, 1H),
2,15-2,00 (m, 1H), 1,94 (c, 3H), 1,09-0,93 (m, 2H), 0,74-0,57 (m, 1H), 0,34 (n, J=2,0 I'u, 1H), 0,04 - -0,14 (M,
2H); F SIMP (282 MI'y, IMCO-dg) & -127,10; MC (UP+) 609,3 (M+1) 631,3 (M+Na); MC (HP-) 643,3
(M+Cl); unctora no BOXKX (87,9048%); ontuueckoe BpaieHue [a]p=(+) 105,84 [0,565, MeOH]; ananus, pac-
cunrtanubii aia C31Hzy CIFNgO,.1,7SHCL2H,0: C, 52,52; H, 5,65; Cl, 13,75; N, 11,85; naiineno: C, 52,28; H,
5,81;Cl, 13,92; N, 11,67.

Cxema 74
'i METaHCYb PCHOBLIA
HN_~ aHruapua,

HN J*o | - " HN \0

| == nMpUAUH

! 4
X %\ |
NH N

Cl g/ C H3C 028

70c (+)}u3omep 74a (+)u3omep

[Monyuenne (2R,4R)-N1-(5-xnopnupuans-2-un)-N2-(5-((+)-3-uuknonponui-1-(Metuncy nspoHamuno)-1-
(nupuanH-4-mn)nponui)-2-dropdennn)-4-Mme TOKCUTUPPOIHIUH- 1, 2-nukapbokcamuna (74a).

B pesynbrate peakumn  (2R,4R)-N2-(5-((+)-1-amuHo-3-uuxnonponwi- 1 -(nupuanH-4-un)nponun)-2-
dbropdennn)-N1-(5-xnoprnupunun-2-un)-4-MeTOKCUTUPPOIUanH-1,2-nukapbokcamuna  (70a) (57 wmr, 0,1
mmouts) nipu 0°C B auxnopMerane (3 Mi1) ¢ ucnosab3oBaHueM nupuauHa (78 mr, 1 MMonb) U MetaHcybHOHOBO-
ro a”ruapuaa (68 mr, 0,4 MMOJIb) B COOTBETCTBHH CO CITOCOOOM, OMHCAHHBIM Ha CXeMe 55, MoCie OUYHUCTKH KO-
JOHO4HOH dudLI-xpoMaTorpadueii (cunukarens, 12 r, amoupys MeOH B xsnopodopme, ot 0 1o 10%) nonyyanu
(2R,4R)-N1-(5-xnoprmupunun-2-mn)-N2-(5-((+)-3-uuxonponmi-1 -(MetuicyaspoHamuno)- 1 -(nupunun-4-
wn)nponui)-2-propdennn)-4-Me TOKCUTUPPONUINH- 1 ,2-nukapbokcamun (74a) (25 mr, Bbixon 40%), ceobonHoe
OCHOBaHMe, B BUIE 0esloro TBEpIOro BellecTBa; 'H aMP (300 MI'u, AMCO-dg) 6 9,58 (¢, 1H), 9,18 (c, 1H),
8,42-8,25 (m, 2H), 8,01-7,75 (m, SH), 7,33-7,17 (m, 1H), 7,08 (c, 1H), 4,68-4,53 (m, 1H), 4,04 (1, J=5,9 T', 1H),
3,89-3,61 (m, 2H), 3,19 (¢, 3H), 2,61-2,31 (M, 3H), 2,28 (c, 3H), 2,10 (M, 1H), 1,14-0,96 (M, 1H), 0,86 (M, 1H),
0,65-0,49 (m, 1H), 0,43-0,22 (m, 2H), -0,01 - -0,23 (m, 2H); "’F SIMP (282 MI'y, IMCO-ds) & -126,45; MC
(1UP+) 645,3 (M+1), 667,3 (M+Na), (UP-) 643,4 (M-1). CBo6oaHoe ocnoBanue npespauani 8 HCI coss ¢ no-
JlyueHHeM TMAPOXJIOpHIA coearHenus 74a B Buae Genoro Teepaoro semectsa;, 'H SIMP (300 M, IMCO-dg)
89,63 (c, 1H), 9,19 (¢, 1H), 8,81 (n, J=6,2 I'y, 2H), 8,30 (1, J=2,6, I'y, 1H), 8,14 (c, 1H), 7,97 (n, J=7,9 I'y, 1H),
7,88 (x, J=4,1, 2,8 T'u, 3H), 7,82 (ma, J=9,0, 2,6 T, 1H), 7,29 (nx, J=10,3, 8,8 T'y, 1H), 7,11 (m, 1H), 4,61 (an,
J=9,2, 4,1 T'y, 1H), 4,05 (1, J=4,4 'y, 1H), 3,78 (m, 1H), 3,21 (c, 3H), 2,78-2,59 (m, 1H), 2,42 (c, 3H), 2,40-2,34
(M, 1H), 2,17-2,02 (m, 1H), 1,37-0,95 (m, 2H), 0,91-0,70 (m, 2H), 0,60 (m, 1H), 0,33 (m, 2H), -0,03 - -0,13 (m,
2H); “F SIMP (282 MI'y, IMCO-dg) & -125,93; MC (UP+) 645,3 (M+1), 667,3 (M+Na), MC (UP-) 679,4
(M+Cl); ontuueckoe Bpauienue [a]p=(+) 82,96 [0,27, MeOH].
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Cxema 75
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ITonyuenue (2R,4R)-N2-(3-((+)-1-amun0-3-uuxyonponuu- 1 -(mupuanH-4-un)nponui)pennn)-N1-(5-

XJIOPIUPUAUH-2-1J1)-4-MeTOKCUNHPPOIUArH-1,2-mukapookcamuna (75¢€).

Cramus 1. IMonywyenune (R)-N-((-)-1-(3-amunodenunn)-3-uuknonponuu-1-(nmupuanH-4-un)nponun)-2-
MeTuinponad-2-cynsdunamuna (75b).

Coenunenue (75b) nonyuanu u3 (-)-N-(3-mukaonponui-1-(mupu auH-4- 1) IpONUIN IeH )-2-MeTHIIPOaH-
2-cynsdpunamuna (39d) (4,3 r, 15,5 mmoins) u (3-(6buc(rpumermicunui)amuno)penmn)maruuitopomuaa (34 mu,
34 mmonb, 1M pacteop B TI'®), ucnons3ys crnocod, onucaHHbii Ha ctamuu 4 cxembl 31, ¢ nonydyenuem (R)-N-
((-)-1-(3-amuHobern)-3-HUKIONPONnu- 1 -(MUpH ANH-4- W) 1PONKII)-2-MeTHANPONaH -2-cyabpuHaMuaa (75b)
(1,9 1, 33%) B BUIE O€IOr0 TBEPAOrO BELIECTBA; '"H sMP (300 MI'y, AMCO-d) 6 8,51-8,42 (m, 2H), 7,37-7,29
(M, 2H), 6,94 (1, J=7,8 I'y, 1H), 6,52 (1, J=2,0 T'u, 1H), 6,47 (nn, J=7,8, 1,4 I'y, 1H), 6,42-6,34 (M, 1H), 5,15 (c,
1H), 5,05 (c, 2H), 1,14 (c, 10H), 1,05-0,75 (m, 1H), 2,73-2,33 (M, 2H), 0,75-0,53 (M, 1H), 0,43-0,27 (M, 2H),
-0,00 - -0,21 (M, 2H); ontuyeckoe Bpawenue [o]p=(-) 90,34 [0,23, MeOH].

Cragus 2. Tlonyuyenune (2R,4R)-tper-OyTin-2-(5-(3-uuknonponun-1-((R)-1,1-auMeTunsTuacyabhuH-
amu0)- 1 -(nupunun-4-un)nponun)-2-prophenunxapobamont)-4-meTokcunuppouaus-1 -kapookcunara (75¢).

Coenunenne 75¢ monyyanu u3 (2R,4R)-1-(tper-OyTOKcukapOOHMI)-4-METOKCHITUPPOIUIHH-2-KapOo-
HOBOI1 kucioTsl (36a) (245 mr, 1 MMons), (R)-N-((-)-1-(3-amunodennn)-3-uukiaonponui-1 -(mupuauH-4 - 1) npo-
nu)-2-Metunponan-2-cynsunamuna (75b) (0,37 r, 1 mmouns) u atui-2-atokcuxunonun-1(2H)-kapbokcunara
(250 Mr, 1 MMONIB) C MCMOJNIB30BAHUEM YCJIOBHH pPEaKLMM U BbIIENEHHs NMPOAYKTa, ONMUCAHHBIX Ha cramuu 10
cxembl 1, ¢ nonyyenunem (2R, 4R)-tper-Oytin-2-(5-(3-unknonponui-1-((R)-1,1-qumerunstuncynbspunamumo)-
1-(nmupuaun-4-un)nponun)-2-propderunkapdbamont)-4-MeTokCUTUPpOIHanH-1-kapbokcunata (75¢) 0,44 ,
BhIXOA 73%) B Buze Genoro TBepmoro Bemectsa; 'H SIMP (300 MI'n, JIMCO-dg) & 9,76 (2¢, 1H, poramepsr),
8,54-8,43 (m, 2H), 7,65-7,38 (m, 2H), 7,37-7,18 (m, 3H), 7,06 (2 an, 1H, poramepsi), 5,39 (2¢, 1H, potamepsi),
4,19 (M, 1H), 3,97 (M, 1H), 3,64 (ng, J=10,6, 6,1 I'y, 1H), 3,20 (2¢, 3H, poramepsi), 2,44 (M, 3H), 1,94-1,76 (M,
1H), 1,23 (2c, 9H, poramepsr), 1,19-1,04 (m, 10H), 0,99-0,79 (M, 2H), 0,73-0,54 (m, 1H), 0,42-0,28 (M, 2H),
2,75-2,37 (m, 3H), -0,03 - -0,18 (M, 2H).

Cramuss 3. Ilonyuyenue (2R,4R)-N-(3-(1-amuno-3-uuknonponui-1-(nupuaun-4-un)nponun)deru)-4-
METOKCHITUPPOIUAUH-2-kapOokcamua (75d).

B pesymerare peakuuu (2R,4R)-tper-Oytun-2-(5-(3-uuxnonponuin-1-((R)-1,1-qumetnnatuicynsuH-
amu0)-1-(nupuaun-4-un)nponun)-2-propheHunkapbaMoni)-4-MeTOKCUTUPPOIUINH- 1 -kapookcunata  (75¢)
(0,44 r, 0,73 mmonb) B Meranosie (10 mi) ¢ 3u. HCI 8 MeOH (1 mu), nocne BblAeaeHHs] B OUHCTKH NPOAYKTA,
KaK OmucaHo Ha craauu 6 cxemsl 4, noayuainu (2R,4R)-N-(3-(1-amuno-3-uukiaonponui- 1 -(nupuauH-4-mi)npo-
nu)peHun)-4-MeTokcunuppoau quH-2-kapookcamua (75d) B Buae ruapoXJIOpUIHONH COJIH, KOTOPBIH HCHOJb30-
BaJIM B TAKOM BHJI€ HA CIIEAYIOLIeH CTaIiH.

Cramus 4. (2R,4R)-N2-(3-((+)-1-AmuHo-3-unknonponui-1 -(nupu aus-4-un)nponun)pernn)-N1-(5-
XJIOPIUPUAUH-2-1J1)-4-MeTOKCUNUPpOouauH-1,2-mukapookcamun (75€).

B pesynerate peakuuu (2R,4R)-N-(3-(1-amuHo-3-uuknonponui-1-(nupuaun-4-un)nponuin)denun)-4-
MeTokcunupponuaun-2-kapooxkcamuaa (75d) (0,37 r, 0,73 mmoss) B terparunpodypane/sone (25 mi/l mi) ¢
bennn-5-xnopnupuaun-2-unkapdbamarom (13b) (0,173 r, 0,7 MMOJIB) C MCIONB30BAHUEM TMIAPOKapOOHATA Ha-
tpus (0,47 r, 5,6 MMOJIb) B KAUECTBE OCHOBAHMS, B COOTBETCTBHH CO CIIOCOOOM, ONMUCAHHBIM HA CTAOUH 3 CXEMBbI
13, mocne O4HUCTKH KOJOHOYHON duai-xpomatorpadueii (cunukarens, 24 r, CMA 80 B xiopodopme, ot O 0o
30%) NOJTyyasu (2R,4R)-N2-(3-((+)-1-amuno-3-uuxnonpormnui- 1 -(nupunus-4-uin)npomnui)ennn)-N1-(5-
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XJIOPIUPHUANH-2-1IT)-4-MeTOKCUTUppoauauH- 1,2-nukapbokcamun (75¢) (0,31 r, 80%), cBoGonHOe 0cHOBaHuUE, B
Buzle 0eoro TBEpAOro BelIeCcTBa, KOTOPOe MPEBPALIaid B THAPOXJIOPHAHYIO cojib ¢ nosayyennem HCI conu co-
enunenust 75¢ HC B Bune 6esioro TBepaoro BeLIECTBA, 'H sIMP (300 MTI'u, IMCO-ds) & 9,99 (c, 1H), 9,41 (c,
3H), 9,18 (c, 1H), 8,80 (c, 2H), 8,30 (n, J=2,6 T'y, 1H), 7,92-7,75 (m, 2H), 7,71-7,54 (m, 4H), 7,39 (T, J=8,0 I'yy,
1H), 7,08 (m, J=8,0 I'y, 1H), 4,50 (m, 1H), 4,04 (t, J=5,2 'y, 1H), 3,85 (an, J=10,7, 5,8 T'y, 1H), 3,58 (ax,
J=10,6, 4,4 T'u, 1H), 3,20 (¢, 3H), 2,44 (m, 3H), 1,97 (m, 1H), 1,12 (M, 2H), 0,70 (M, 1H), 0,38 (M, 2H), 0,00 (M,
2H), MC (UP+) 562,4 (M+Na), 549,6 (M+), (HUP-) 583,5, (M+Cl); ontuueckoe Bpaienue [o]p=(+) 95,32
[0,235, MeOH]; ananus, paccuurannbiii mis CooH33CINgO;.2,5HCL.3,25H,0: C, 49,85; H, 6,06, Cl, 17,76; N,
12,03; naiineno: C, 49,73; H, 5,89; Cl, 17,83; N, 11,88.
Cxema 76
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INonyuyenne (2R,4R)-N-(5-((+)-1-amuno-3 -uukonponui- 1 -(mupuand-4-un)nponun)-2-dropdenun)-1-(2-
(4-xnopdennn)aueriu)-4-Me TOKCHITUPPOIHANH-2 -kapOokcamuna (76e).

Cranus 1. ITonyuenue (2R,4R)-4-MeTOKCHTUPPONTHMANH-2-KapOOHOBOH KHCIIOTHI (763).

Coenunenue 76a nosy4anu rupponuszoM Boc-3amutHoit rpynmnsl (2R,4R)-1-(Tper-OyTokcukap6oHm)-4-
METOKCHITUPPOJIMANH-2-KapOoHOBO#H K1CI0ThI (36a) (0,49 r, 2 MMouib) B MeTanoJie (3 mut) ¢ momoieio 3u. HCI B
MeOH (3 mui), xak onucaHo Ha craguud 6 cxembl 4. Ilocne Bblaenenust mpoxykra nosydyanu (2R,4R)-4-
METOKCUITUPPOJIHINH-2-KapOOHOBYIO KUCIOTY (76a), TMAPOXJIOPHUAHYIO COJb, B BUIE IPSA3HOBATO-0ENIOro TBEp-
JIOTO BELIECTBa, KOTOPOE HUCIOJb30BaIH Oe3 JOMOTHUTENbHOH OYUCTKH.

Cragus 2. Ilonyuenue (2R,4R)-1-(2-(4-xnopdenun)aneTi)-4-MeTOKCUTUPPOIHINH-2-KapOOHOBOH KH-
cnotsl (76¢).

K pacteopy (2R,4R)-4-MeTokcHMUPpOIUANH-2-KkapOOHOBOH KHCHOThI (76a) (2 MMOJb, MOJyuYeHHOH Ha
craguu 1) B nuxnopmerade (20 mi) no6aensau nupuaut (1 r, 12,5 mmouns), 4-xnopdenunauerinxnopun (76b)
(0,38 r, 2 MMOJIb) M MEpeMeLINBaIM [P KOMHATHON TEMIEpaType B TeueHHe HOYH. PeakLIMOHHYIO cMech pas-
6aBnsiin auxyopMeraHoM (20 mut), HackleHHbIM BogHbIM pactBopoM NaHCO; (40 M) u nmepeMernuBaiii He-
CKOJIbKO MUHYT. Bomublit cioit otaensau, noaxucisau 11 HCl (S mu) u akctparupoBanu stunaveratom (2x30
MIT). DTHJIALIETATHBIE CJIOM OOBEMUHSIIH, MMPOMBIBAIM HACHILEHHBIM COJIEBBIM pacTBopoM, cyuwmid (MgSQO,),
¢bunbTpoBanM M KOHUEHTpupoBand ¢ nonaydeHueM (2R 4R)-1-(2-(4-xnmopdenun)aeTiin)-4-MeTOKCHITHP-
posHIMH-2-KapGOHOBOM KHCIOThI (76¢) (0,25 r, Bbixox 42%) B BHIE CMONMCTOrO TBepaoro Bemectsa, 'H MP
(300 MI'y, IMCO-d¢) & 12,38 (c, 1H), 7,43-7,17 (m, 4H), 4,34 (m, 1H), 4,05-3,95 (M, 1H), 3,87-3,77 (m, 2H),
3,68 (¢, 2H), 3,52-3,42 (m, 2H), 3,17 (2¢, 3H); MC (UP+) 320,2 (M+Na); (UP-) 296,2 (M-1), 332,2 (M+Cl).

Cragus 3. Ilonyuenue (2R,4R)-1-(2-(4-xnopdenun)auerin)-N-(5-(3-uuxnonponmn-1-((R)-1,1-mumerun-
TUICybpuHaMuO )- 1 -(nupuanH-4-wi)npornwn)-2-gropderun)-4 -Me TokCHUPPOTUIUH-2-KapOokcamuna (76d).

Coenunenuve 76d nomyuamu u3  (2R,4R)-1-(2-(4-xnopdenun)aueTi)-4-MeTOKCUTHPPOTHIUH-2-Kap-
6oHoBOH kucaoThl (76¢) (80 wmr, 0,27 mmoms), (R)-N-((-)-1-(3-amuno-4-dpropdenun)-3-umkaonponun-1-
(nupuanH-4-un)nponun)-2-metuanponan-2-cyasduHamuna (39¢) (0,1 r, 0,27 MMosib) M 3THI-2-3TOKCHUXH-
HonuH-1(2H)-kap6oxcunara (100 mr, 0,27 MMOJb) € UCIIOAB30BAaHUEM YCJIOBHH pEaKLMH U BbIAEIEHHs MPOAYK-
Ta, ONMHCaHHBIX Ha cramuu 10 cxeMel 1, ¢ MoJydYeHHEM MMOCJE OYHCTKH KOJOHOUYHOW (udui-xpomarorpadueit
(cunukarens, 24 r, CMA80 B xmopodopme, ot 0 mo 30%) (2R,4R)-1-(2-(4-xnopdenun)aternin)-N-(5-(3-
wukstonponui-1-((R)-1,1-numernmytincy asdrHamuno)- 1 -(mupuaun-4-wi)nponun)-2-¢propdeHi)-4-MeTOKCH-
nupposmanH-2-kapookcamuaa (76d) (0,135 r, 75%) B Bume Genoro teepmoro Bemectsa, 'H SIMP (300 MI'w,
JAMCO-d) 6 9,42 (c, 1H), 8,55-8,44 (m, 2H), 7,89 (n, J=7,0 T'y, 1H), 7,41-7,05 (M, 8H), 5,54 (c, 1H), 4,57-4,42
(M, 1H), 4,07-3,77 (m, 3H), 3,78-3,68 (M, 2H), 3,65-3,55 (m, 1H), 3,18 (¢, 3H), 2,61 (M, 3H), 2,40-2,22 (M, 2H),

-n

HCl

&

399 (-yu3omep

A
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1,18-1,08 (M, 10H), 1,01-0,81 (M, 1H), 0,70-0,54 (m, 1H), 0,42-0,29 (M, 2H), -0,02 - -0,14 (M, 2H);, MC (UP+)
669,5 (M+), 691,5 (M+Na), MC (UP-) 667,5 (M-1).

Cragus 4. Iloayuenue (2R,4R)-N-(5-((+)-1-amuHo-3-uuknonponi-1-(nupuant-4-wi)nponun)-2-hrop-
dbennn)-1-(2-(4-xnopdenun)auerin)-4-Me TOKCHTUPPOIUIUH-2-KapOokcamuaa (76e).

B pesynbrare peakuun (2R,4R)-1-(2-(4-xnopdennn)auerin)-N-(5-(3-uuknonponmi-1-((R)-1,1-numerun-
TUNCY AbPrHAMUI0)- 1 -(mupuauH-4-un)npornun)-2-dropdenni)-4-mMeTokcHupponuarH-2-kapookcamuaa (76d)
(0,13 r, 0,19 mmozb) B 3TaHose (10 M) ¢ koHueHTpuposanHoi HCI (0,2 mu), mocine BelAeneHHs: U OUHCTKH NPo-
NYKTa, KaK OMHUCaHO Ha ctaguu 6 cxemsl 4, noyyand (2R,4R)-N-(5-((+)-1-amuno-3-1mknonponui- 1 -(mupuamH-
4-un)nporun)-2-propdennn)- 1 -(2-(4-xnopdeHn)aue T )-4-MeTOKCUIUpponuanH-2-kapookcamun (76e) (0,09
r, BbIXOZ 86%) B BHae Genoro Teepaoro semectsa;, 'H AMP (300 MI'u, IMCO-ds, npu 350 rpaaycax Kenbsu-
Ha) 8 9,07 (c, 1H), 8,49-8,40 (M, 2H), 7,92 (¢, 1H), 7,40-7,22 (M, 6H), 7,20-7,05 (M, 3H), 4,58 (M, 1H), 4,04 (M,
1H), 3,90-3,46 (m, 4H), 3,23 (c, 3H), 2,42-2,10 (m, SH), 1,21-1,01 (m, 2H), 0,77-0,55 (M, 1H), 0,43-0,24 (M, 2H),
0,01 - -0,16 (m, 2H); F SIMP (282 MTI'w, JIMCO-dg) & -128,37; MC (MP+) 5654, 567,3 MC (UP-) 5634,
599,3; onrtuueckoe Bpauenude [o]p=(+) 60,3 [0,335, MeOH], aHanu3, pacCUMTAaHHBIF IS
C51H34CIFN,;05-0,25H,0: C; 65,37, H; 6,11, N; 9,84; naiineno: C; 65,18, H; 6,09, N; 9,63.

Cxema 77
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[Monyuenue (2R,4R)-N1-(5-xnpopnupuaun-2-ui)-N2-(5-((+)-3-umkionponui- 1 -(atunamuHo)- 1 -(nupuans-
4-yn)nponmn)-2-hropdenunn)-4-Me TOKCHIUPpOIUanH- 1 ,2-nukapbokcamuna (77a).

B pesynabrate BoccTraHoBHTensHOro amuuupoBaHus (2R,4R)-N2-(5-((S)-1-amuno-3-mxionponun-1-
(mupuauz-4-un)npornin)-2-drop denin)-N 1 -(S-xsopnup uauH-2-m)-4-Me TOKCUIUPPOIHAUH- 1,2 -nuKkapOokca-
muza (70c) (0,1 r, 0,17 mmons) B MeOH (3 mu1) ¢ ucrionb3oBanuem auetanbaeruna (0,1 mi, 1,7 MMons) u 6op-
ruapuna Hatpus (0,02 r, 0,53 MMOJIb) B COOTBETCTBHH CO CIIOCOOOM, OMMCaHHBIM Ha cxeme 41, nmocne Bbiaese-
HUS M OYMCTKH npoaykra nomy4yand (2R,4R)-N1-(5-xnopnupuann-2-un)-N2-(5-((+)-3-umkiaonponu-1-
(atrnaMuHo)- 1 -(nupuanH-4-un)nponun)-2-propdenun)-4-metokcunuppoauauH- 1,2-nuxapookcamun (77a) (55
M, BBIXOZ 52,4%), cBOGOIHOE OCHOBaHHe, B BHIE beoro Teepaoro emecrsa, 'H SIMP (300 MI'u, IMCO-dg)
8 9,46 (c, 1H), 9,16 (c, 1H), 8,44 (n, J=6,0 I'y, 2H), 8,30 (nn, J=2,6, 0,8 T'u, 1H), 7,95-7,74 (m, 3H), 7,31 (m,
J=6,0 T'u, 2H), 7,17-7,05 (M, 2H), 4,58 (n, J=5,6 'y, 1H), 4,09-3,97 (m, 1H), 3,81-3,63 (M, 2H), 3,20 (c, 3H),
2,44-231 (M, 4H), 2,23 (t, J=8,1 I'y, 1H), 2,16-2,03 (M, 2H), 0,99 (1, J=7,0 I'y, 3H), 0,94-0,77 (M, 2H), 0,69-
0,53 (M, 1H), 0,39-0,27 (M, 2H), -0,09 - -0,19 (M, 2H); cBo6oaHOe ocHoBaHue npespawand B HCI cons ¢ nomo-
b0 koHUueHTpupoBanHoi HCI B aTaHoNE, ¢ MOJTyUYeHHEM THAPOXJIOPHAA COeqMHEHHs 77a B BUIE O€oro Teep-
moro semectsa;, 'H SIMP (300 MI't, IMCO-dg) & 9,99 (c, 1H), 9,74 (c, 1H), 9,24 (c, 1H), 8,81 (c, 3H), 8,31 (x,
J=1,8 I'y, 1H), 8,00 (m, J=6,7 I', 1H), 7,92-7,79 (m, 2H), 7,79-7,63 (m, 1H), 7,49-7,33 (m, 1H), 7,33-7,19 (M,
1H), 4,61 (an, J=8,8, 4,0 I'y, 1H), 4,13-3,98 (M, 1H), 3,87-3,61 (M, 2H), 3,21 (c, 3H), 2,96-2,73 (M, 1H), 2,70-
2,54 (m, 4H), 2,46-2,30 (m, 2H), 2,17-1,97 (m, 1H), 1,22 (1, J=6,6 T'y, 3H), 1,10-0,77 (M, 2H), 0,73-0,54 (m, 1H),
0,46-0,26 (M, 2H), 0,02 - -0,15 (m, 2H); F SIMP (282 MI't, IMCO-dg) & -124,33; MC (HP+) 595,3 (M+1),
617,3 (M+Na), (MP-) 593,3 (M-1), 529,3 (M+Cl), ontuueckoe Bpauienue [o]p=(+) 77,78 [0,27, MeOH]; ana-
qm3, paccunrannbiil st C3;H36CIFNO5.2,25HCL2,SH,0: C, 51,56; H, 6,04; CI, 15,95; N, 11,64; naiineno: C,
51,48; H, 5,89; Cl, 16,23; N, 11,43.

Cxema 78
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[Tonyuenue (2R,4R)-N1-(5-xaopnupuau-2-un)-N2-(5-((+)-3-uukaonponui-1-(3tunamMuHo)-1-(2-meTu-
nUpHIUH-4-ui1)nponun)-2-bpropdenun)-4-MmeTokcunupponuant-1,2-nukapookcamuaa (78a).

B pesyabrare BOCCTaHOBUTEIbHOrO amMuHHpoBaHHUS (2R,4R)-N2-(5-((+)-1-amuHo-3-uukionponui-1-(2-
METHINMUPUIUH-4-u1)nponun)-2-Gropdennn)-N1-(5-x1opnupuauH-2-ui)-4-MeTOKCUITUPPOIUANH- 1,2 - 1uKap-
6okcamuza (46k) (0,68 r, 1,169 mmoins) B TT®/MeOH (25 mu, 4:1) ¢ ucniosis3oBanueM aneranbaernaa (6,8 mi),
yKCycHoit kucnotsl (1 mi) u 6opruapuna Harpus (0,619 r, 16,366 MMOIb) B COOTBETCTBHH CO CIIOCOOOM, OMHU-
CaHHBIM Ha cxeMe 41, mocie BbIAeIeHHS U OYMCTKH npoaykra norydamu (2R 4R)-N1-(5-xaopnupuanH-2-umi)-
N2-(5-((+)-3-uukiaonponui-1-(3TuiaMuHo)- 1 -(2-MeTunupuauH-4 -11)nponui)-2-h ropheHn)-4-MeTOKCUITHP-
poauauH-1,2-aukapookcamua (78a) (120 mr, 16,79%) B Buae 6en0ro TBEPIOro BELIECTBA, 'H smP (300 MTI',
IIMCO-dg) 6 9.45 (c, 1H), 9,15 (c, 1H), 8,42-8,09 (M, 2H), 7,98-7,64 (M, 3H), 7.34-6,98 (M, 4H), 4,68-4,47 (M,
1H), 4,13-3,90 (M, 1H), 3,84-3,60 (M, 2H), 3,21 (¢, 3H), 2,49 (c, 2H), 2,41 (c, 3H), 2,27-2,17 (M, 2H), 2,14-2,01
(M, 3H), 0,99 (1, J=6,5 T'u, 3H), 0,93-0,78 (M, 2H), 0,70-0,50 (M, 1H), 0,42-0,18 (M, 2H), -0,04 - -0,24 (M, 2H);
MC (UP+) 609,5, 610,5, 611,5 (M+1); ontuueckoe Bpawenue [a]p=(+) 74,87 [0,195, MeOH].

Cxema 79
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[Tonyuenue (2R,4R)-N1-(5-xn0pnupu auH-2-11)-N2-(5-((+)-3-uukiaonponui- 1 -(merunamuHo)-1-(2-me-
TUANMUPUIUH-4-1n)nponu)-2-hpropdheHnn)-4-MeToKkCUUppoauaul-1,2- nukapbokcamu ga (79a).

B pesyabrare BOCcTaHOBHTENbHOrO amuHupoBaHus (2R,4R)-N2-(5-((+)-1-amuno-3-uukionpomnui-1-(2-
METHINUPUINH-4-U1)nponui)-2-¢propdernn)-N1-(5-xnopnupuaun-2-1mn)-4-MeTOKCUITU PPOTH AMH- 1 ,2- TuKap-
6okcamuza (46k) (0,3 r, 0,516 mmons) B TT'd/MeOH (20 ma, 4:1) ¢ ucnoabp3oBaHueM napadopMaibaeriuia
(0,465 r, 5,16 mmoib), ykcycHoit kuciotsl (0,5 mi1) u 6opruapuaa Hatpust (0,195 r, 0,516 MMOIIb) B COOTBETCT-
BUHU CO CIOCOOOM, ONMHCAHHBIM Ha cxeMe 41, mociie BbIAeIeHUs U OYUCTKH npoaykra nonydanu (2R,4R)-N1-(5-
xJopnupuaAnH-2-11)-N2-(5-((S)-3-uukionponui-1-(MeTuiaMuHoO)- 1 -(2-MeTUINUPUANH-4-UJT) TPOTIHI )-2-
¢dropdennn)-4-merokcunupponuaut-1,2-muxkapookcamua (79a) (80 mr, 25,97%) B Buae 6enxoro TBepaoro Be-
mecrea; 'H SIMP (300 MI', IMCO-dg) & 9,45 (¢, 1H), 9,15 (c, 1H), 8,37-8.20 (M, 2H), 7,96-7,74 (M, 3H), 7,30-
6,97 (M, 4H), 4,58 (ax, J=9,1, 3,9 I'u, 1H), 4,07-3,98 (M, 1H), 3,82-3,60 (M, 2H), 3,20 (c, 3H), 2,43-2,38 (M, 2H),
2,40 (c, 3H), 2,20 (T, J=8,1 I'y, 2H), 2,13-2,06 (M, 1H), 1,92 (¢, 3H), 0,93-0,75 (M, 2H), 0,68-0,52 (M, 1H), 0,39-
0,29 (M, 2H), -0,05 - -0,21 (M, 2H); MC (HMP-) 593.5, 595,5 (M-1); ontuueckoe BpaweHue [a]p=(+) 29,19
[0,185, MeOH].

Cxema 80
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[Monyuenue (1R,3R,5R)-N3-(5-((+)-1-amuno-3-uuknonponui-1-(nupuanH-4-uin)npomnun)-2-propderun)-
N2-(5-xn10pnupuaun-2-un)-2-azabuuukio| 3. 1.0]rekcan-2,3-aukapooxcamuaa (80d).
Cragus 1. TMonyuenune (1R,3R,SR)-tper-Oytin-3-(5-(3-uuxionponui-1-((-)-1,1-aumeTunstuncyibpuH-
aMu0)-1-(nmupuann-4-un)nponun)-2-proppenunkapdamonn)-2-azadbunuiio| 3. 1.0]rekcan-2-kapookcunara
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(80b).

B pesymprare peakuun (1R,3R,5R)-2-(TpeT-OyTOoKcHkapOoHHT)-2-a3a6uuukio|3.1.0]rekcan-3-kapoo-
HOBOM kucnotel (80a) (98 wmr, 0,431 mmoms), (R)-N-((-)-1-(3-amuHO-4-(pTopdheHm)-3-HKIonponui-1-
(MUpHIUH-4-HT)MPOIIT)-2-ME THIIPONaH-2 -cy ib(punamuga (39¢) (168 mr, 0,431 mmoms) B TeTparuapodypane
(15 M) ¢ MPUMEHEHUEM 3THI-2-3TOKCUXHHOIUH- 1 (2H)-kap6okcumara (107 mr, 0,431 MMOJIB) C HCTIOTE30BAHH-
€M YCJIOBHH pEaKLMH H BbIACJICHHUS MPOAYKTA, OMUCAHHBIX HA ctaauu 10 cxemsl 1, momyyanu (1R,3R,5R)-tper-
OyTun-3-(5-(3-uukaonponun-1-((-)-1,1-mumerumTuncy nbpuHamMu o )- 1 -(mupuaun-4 -um)npomnun)-2-propde-
HUKapOaMou)-2-azaduuukio|3,1,0]rexcan-2-kapookcunar (80b) (132 mr, Berxoa 51%) B BUAE 0€10T0 TBEPIO-
ro Bemecta, 'H SIMP (300 MI'u, IMCO-d) 8 9,80 (c, 1H), 8,49 (n, J=6,0 'u, 2H), 7,99-7.82 (M, 1H), 7,32 (x,
J=5,8 T'u, 2H), 7,24-7.03 (M, 2H), 5,51 (c, 1H), 4,80-4,61 (M, 1H), 1,97-1,79 (M, 1H), 1,55-1,47 (M, 1H), 1,44-
1,37 (M, 3H), 1,26 (¢, 9H), 1,13 (c, 9H), 1,03-0,84 (M, 4H), 0,70-0,56 (M, 2H), 0,41-0,29 (M, 2H), -0,02 - -0,12
(M, 2H); MC (UP+) 599,7 (M+1), 621,7 (M+Na); ontuueckoe BparueHue [a]p=(-) 30,0 [0,08, MeOH].

Cramua 2. Tlomyuenume (1R,3R,5R)-N-(5-((+)-1-aMuHO-3-HKIONPONHUI- | -(MUPHIUH-4-HT) TPOITHT)-2-
¢propdenun)-2-azadbunukio[3.1.0]rexkcan-3-kapooxcamuaa (80c).

B pesymprare peakuuu (1R,3R,5R)-tper-Oytun-3-(5-(3-uuxiaonponui-1-((-)-1,1-1umeTum3TuiCy 1b(huH-
aMu0)- 1 -(mupuauH-4 -un)mpomn)-2 -proppeHunkapdamonn)-2 -a3adbunukio| 3. 1.0]rexcan-2-kapOokcuaara
(80b) (132 mr, 0,220 mMmoms) B 3tanone (10 mur) ¢ mpumeHeHueM koHueHTpuposanHod HC1 B metanomne (0,033
Ma, 1,102 MMOJIB) C MOCAEAYIOUM BbIICACHHUEM H OUHCTKOM MPOTYKTA, KAK OMHUCAHO HA CTaauU 6 CXEMBI 4,
noayuamd (1R,3R,5R)-N-(5-((+)-1-amuHO-3-uuxionponui- 1 -(mupuaud-4-un)mpomnun)-2-propdheru)-2-azadu-
muk10[3,1,0]rexcan-3-kapookcamun (80¢) (111 mr, 0,224 MmMob, BeIX0A 100%), THAPOXIOPUAHYEO COJIb, B BHIC
YKEJITOrO TBEPAOTO BELIECTBA, KOTOPOE HCIOIb30BANM HA CICAYIOICH CTaXHu 663 TONOTHUTEbHOM ouncTky; 'H
AMP (300 MI', IMCO-dg) 8 10,63 (c, 2H), 9,74 (c, 2H), 9.02-8,76 (M, 3H), 7.81-7.68 (M, 3H), 7.48-7,30 (m,
2H), 4,78 (c, 1H), 3,37 (¢, 2H), 2,75-2,55 (m, 2H), 2,18 (1, J=10,8 ', 1H), 1,84-1,72 (m, 1H), 1,22 (a, J=7.2 Ty,
1H), 0,87 (1, J=7,3 Tu, 1H), 0,73 (x, J=20,9 I'u, 2H), 0,39 (1, J=7,8 T'u, 2H), 0,04 (c, 2H); '°F SIMP (282 MTI'L,
JMCO) & -122,43; MC (MP") 395,5 (M+1); ontiueckoe Bpamenue [o]p=(+) 6,67 [0,09, MeOH].

Cragua 3. TMomyuenue (1R,3R,5R)-N3-(5-((+)-1-aMuHO-3-1uKIonponu -1 -(mupuauH-4-1i1)mponum)-2-
¢ropdperut)-N2-(5-xmopnupuaus-2 -um)-2-a3a0uumkio| 3. 1.0 rexkcan-2,3-qukapookcamuaa (80d).

B pesyabrate peakuuu (1R,3R,5R)-N-(5-((+)-1-amuHO-3-uuKI0MpOnuiI- 1 -(MUpUAMH-4 -HJ1) IPOIIII)-2 -
¢ropdenun)-2-azabunukio[3.1.0]rexcan-3-kapookcamuaa (80c¢), MOJYUYCHHOTO HA OMUCAHHOW BBIIIE CTATUH 2
(49,3 wmr, 0,198 mMmomm), B TeTparuapodypase (10 mm) ¢ peHun-5-xaopnupuaus-2-uiakapdamatom (13b) (49,3
mr, 0,198 MM0.1p) C HCTIOB30BAHHEM KapOoHaTa kamus (76 mr, 0,551 MMOJIb) B KAUCCTBE OCHOBAHUSA B COOTBET-
CTBHH CO CIIOCOOOM, OIMMMCAHHBIM HA CTAAMHU 3 cxeMbl 13, mocie OYHCTKH KOJOHOYHOH (pa3nr-xpomarorpadueii
(cumukaress, 24 r, amoupysa cmecero CMA 80 B xmmopodopme, 0-40%) momyuamu (1R,3R,5R)-N3-(5-((+)-1-
AMHUHO-3 -LMKJIONPONUI- 1 -(mupHIuH-4 - 1) mponun)-2 -propdhe Hu)-N2 -(5-X T0pnHpHIHH- 2 -1 1) -2 -a3a0 U LUK -
10(3,1,0]rexcan-2,3-quxapookcamun (80d) (52 mr, 0,095 mmous, Berxox 47,8%) B Buae 0€10ro TBEPAOTO BEILE-
crea; 'H SIMP (300 MI'u, AMCO-ds) 8 9,77 (c, 1H), 9,23 (c, 1H), 8,52-8,34 (m, 2H), 8,29 (c, 1H), 7,98-7.72 (M,
3H), 7.44-7.21 (m, 2H), 7,13 (a, J=7.3 T'u, 2H), 4,93 (a, J=11,2 T'u, 1H), 3,83 (c, 1H), 2,68-2,55 (M, 1H), 2.45-
2,30 (m, 1H), 2,27-2,07 (m, 2H), 1,95 (a, J=13.3 'y, 1H), 1,76-1,55 (m, 1H), 1,24 (c, 1H), 1,16-0,95 (M, 2H),
0,91-0,76 (M, 1H), 0,75-0,53 (v, 2H), 0,43-0,22 (M, 2H), -0,04 - 0,24 (M, 2H); '°F SIMP (282 MTI'y, IMCO)
-122.,43; "F SIMP (282 MI'u, IMCO) 8 -127,55; MC (UP+) 549.6 (M+1); omruueckoe BpaticHue [a]p=(+)
68.46 [0,26, MeOH].
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[Tonyuenune (2R,4R)-N2-(5-((-)-1-amuno-3-uuxnonponun- 1-(nupuaun-4-un)nponun)-2-gropdenun)-N1-
(5-xnoptuoden-2-un)-4-merokcunupponuaus-1,2-nukapoéokcamuna (81h).

Cranus 1. [lonyuenue (2R 4R)-1-tper-OyTun-2-mernn-4-merokcunupponuans-1,2-nukapbokcunara (81a).

K pacrBopy (2R,4R)-1-(Tper-OyToKcHkapOOHH)-4-METOKCUTUPPOTUANH-2-KapOOHOBOH KHCIOTH (36a)
(2,45 r, 9,99 mmone) B IM®PA (30 mn) mobasnsnu K,CO; (1,381 r, 9,99 mmons), CH;I (1,249 mn, 19,98
MMOJIb), NIepeMEeLINBaIM IPU KOMHATHOH TeMmepatype B TeueHue 48 u, pasdasnsnu Bopoi (200 mi) u EtOAc
(100 mu). Bonusiit cnoii axcrparuposani EtOAc (100 mia), 1 oObeHHEHHbIE OpraHUYecKHue CJIOH MPOMbIBAIH
Bozmoi (100 mu1), HachlLIEHHBIM COJIEBbIM pacTBopoM, cyumid (MgSOy), dunerpoBamy, KOHLUEHTPUPOBAIU B
BakyyMe ¢ nosnyudeHueM (2R,4R)-1-tper-OyTin-2-meTnn-4-mMeTokcunupponuamH-1,2-nukapbokcunara (81a) (2,5
r, 9,64 Mmonb, 97%) B BHIE IYCTOTO CHPONOOOPA3HOro BELECTBA CBETIO-opanxkesoro usera; 'H SAMP (300
MTI'u, AMCO-dg) & 4,34-4,17 (m, 1H), 3,99-3,84 (M, 1H), 3,67-3,57 (m, 3H), 3,56-3,45 (m, 1H), 3,29-3,19 (M,
1H), 3,19-3,10 (2c¢, 3H, poramepsr), 2,45-2,23 (M, 1H), 2,08-1,94 (m, 1H), 1,45-1,28 (2¢, SH, potamepsr).

Cranus 2. [Tonyuenue (2R,4R)-mernin-4-merokcunuppoiaunns-2-kapookcunara (81b).

B pesynbrare peaxumn (2R,4R)-1-tper-OyTun-2-metusn-4-mMeToKCHNUPPOIHAHH-1,2-n1kapOokcunara
(81a) (2,4 r, 9,26 mmoub) B metanoie (40 mi) ¢ 3u. HCl B meTanone (9,26 mi, 27,8 MMOJIb) TOCIIE BbIAETEHUS
NpPOAYKTa, KaKk omucaHo Ha craguu 6 cxembl 4, momyuyanu (2R 4R)-meTun-4-meTokcHnUpposuant-2-kapoox-
cunar (81b) (1,75 r, 8,94 mmonb, Beixoa 97%) B Bune rpsizHoBaro-0enoro tBepaoro Bewectsa, MC (MP+) 160,2
(M+1).

Cranus 3. ITonyuenue S-xnopruoden-2-kapbonunaszuaa (81d).

K pacrBopy S-xnopruoden-2-kapbonosoii kucaots (81¢) (0,5 r, 3,08 mmonb) B anerone (20 mi), oxnax-
nenHomy o 0°C, nobasnsuiu Tpustwiamut (0,471 ma, 3,38 mmons), atunxiopdopmuar (0,325 mi, 3,38 mmoub)
u nepemernBanu npu 0°C B Teuenue 1 4. K peakuuonHoii cmecu nobasnsnu asun Harpus (0,360 r, 5,54 mmoub)
u nponosokanu nepemerunBanue npu 0°C B TedeHue 2 4, peakLIMOHHYIO CMeCh BbUTHBaAJIH B SO MIT JIEASIHOM BOABI
u sxcrparuposanu CH,Cl, (2x 40). O6benuHeHHbIe OpraHiyYeckye CJIOU MpoMbIBasid Boao#i (2x30) u HackILieH-
HbIM COJIEBBIM pAacTBOPOM, CyLIMIH, (GHILTPOBAIM W KOHLEHTPUPOBAJIM B BaKyyMe C MOJy4e€HHEeM 5-
xnopruoden-2-kapbonunasuaa (81d) (0,35 r, 1,866 mmoub, Bbixon 60,7%) B Biae Oenoro noayTBepaoro Belie-
crea; 'H AMP (300 MI'u, CDCls, ) 8 7,67 (n, 1H), 6,99 (n, 1H).

Cragus 4. Tlomyuenue (2R,4R)-meruin-1-(5-xnopruoden-2-unkap6amon)-4-MeTOKCHITHPPOIHANH-2-
kapbokcunara (81e).

PactBop S-xnoprroden-2-kapbonunasuna (81d) (0,35 r, 1,866 mmonb) B Tonyose Harpeanu npu 100°C B
TeuyeHHe 2 4, OXJAXAadM A0 KOMHATHOH Temnepatypbl M nobGaemsiin pactBop (2R,4R)-merun-4-merokcu-
nupponuauH-2-kapookcunara ruapoxiopuna (0,365 r, 1,866 mmonb) B nuxyopmerane (15 mi) u nupuauHe
(0,754 mn, 9,33 mmonb). PeakiimoHHyt0 cMech nepeMellinBaly NpU KOMHATHOH TeMmepatype B TeueHue 16 u,
BbUTMBaIM B Boay (50 mut) M OTAeneHHbIH BOAHBIHN CJI0H 3KCTparupoBanu auxjgopmeraHoM (2x30 mi). Jduxiop-
METaHOBbIE CJIOM OOBEIUHSIIH, MPOMbBIBAIM HACBILLIEHHBIM COJIEBbIM PACTBOPOM, CYLUMIIH, (PUIBTPOBAIN U KOH-
LeHTpupoBany B Bakyyme. IlonydeHHslit ocratok ouniany dusu-xpomartorpadueii [cunukarens, 24 r, amou-
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pyst MeOH-EtOAc (9:1) B rekcane, ot 0 no 100%] c nonyuyenuem (2R,4R)-metun-1-(5-xnoptroden-2-unkap-
6amou)-4-MeTOKCUITUP poTUAUH-2-kapOokcunaTa (81e) B Bume cBetsio-po30Boro nerucroro semectra (0,24 r,
0,753 mmoms, Boixon 40,4%); 'H AMP (300 MI', JIMCO-dg) & 9,78 (c, 1H), 6,77 (n, J=4,1 I'y, 1H), 6,39 (x,
J=4,1Tuy, 1H), 4,52 (7, J=8,4 'y, 1H), 4,01 (c, 1H), 3,61 (c, 4H), 3,49-3,38 (m, 1H), 3,17 (¢, 3H), 2,35-2,11 (m,
2H); MC (UP+) 341,2 (M+Na), MC (UP-) 317,3 (M-1).

Cranus 5. Ilonyuenue (2R,4R)-1-(5-xn0optHoden-2-mwikapbamon)-4-MeTOKCHITUPPOIHANH-2-kapOOHOBOH
kucoThl (811).

Coenunenue (81f) nonyuanu rugponuszom (2R,4R)-metun-1-(S-xnoprroden-2-unkapdamomn)-4-MeTOKCH-
nupponuaun-2-kapookcunara (81e) (0,24 r, 0,753 mmons) B TT'® (5 mi), ucnonssys LiOH (0,018 r, 0,753
MMOJIb) B BoZe (3 MJI), MPH KOMHATHOM TEMIEPAType B COOTBETCTBHH CO CIIOCOOOM, OMHUCAHHBIM Ha cxeme 54,
cramuu 3, ¢ moJiydeHueM nocie BeigeneHus npoaykra (2R,4R)-1-(5-xnopruoden-2-unkapoamon)-4-mMeTokcu-
NMUPpOIUAH-2-kap6oHoBoit kucnoTs! (81f) (0,205 r, 0,673 MMoIb, Beixox 89%) B BUAe MypITypHOro MEHUCTOrO
sewectsa, MC (UP+) 305,4 (M+1), 327,4 (M+Na), MC (1P-) 303,3 (M-1).

Cramus 6. Ilonyuenue (2R,4R)-N1-(5-xnoprroden-2-um)-N2-(5-(3-uuxnonponmn-1-((R)-1,1-numerun-
stuncyabduHamuno)-1-(mupuaun-4-un)nponmn)-2-¢propdennn)-4-MeTokcUNUppouanH-1,2-aukapookcamuaa
(81g).

Coenunenne 8lg mosyuanmu u3 (2R,4R)-1-(5-xnoptuoden-2-unkapOamont)-4-MeTOKCUITUPPOTUINH-2-
kap6oHoBoi kuciotel (81f) (0,1 r, 0,328 mmois), (R)-N-((-)-1-(3-amuno-4-dpropdennn)-3-umxaonponun-1-
(nupuanH-4-un)npormnun)-2-metuinponan-2-cynsbunamuna (39%e) (0,128 r, 0,328 MMoab) U 3THUI-2-3TOKCH-
xuHOJMH-1 (2H)-kap6okcunara (0,089 r, 0,361 MMOJIB) € MCNONB30BAHHEM YCIOBHIH PEaKLIM U BbIAEIEHUS MPO-
IOYKTa, OMUCAHHBIX Ha cTaguu 10 cxemsl 1, ¢ mojiyuyeHHeM mocjie OYUCTKH KOJIOHOYHOM ¢ui-xpomarorpadueit
(cunukarens, 12 r, smoupys 9:1 cmecbro 3Tunauerara/meranona B rexcaHax, 0-100%) (2R,4R)-N1-(5-
xnoptHodeH-2-un)-N2-(5-(3-uuknonponun-1-((R)-1,1-qumetnnatuncy nsdrunamuno)- 1 -(nupuanH-4-mn)npo-
ni)-2-dropdennn)-4-meTokcunuppoauanH- 1,2 -nukap6okcamuna (81g) (0,037 r, 0,055 mmouns, Bbixoa 16,67%)
B BHJIE I'PSI3HOBATO-0€JIOr0 TBEPAOrO BEILECTBA, 'H AMP (300 MI'u, IMCO-ds) 6 9,88 (c, 1H), 9,51 (c, 1H),
8,56 (n, J=5,5 I'y, 2H), 7,88 (n, J=7,4 T'y, 1H), 7,45 (n, J=5,4 T'y, 2H), 7,19 (x, J=10,8, 9,8 I'u, 2H), 6,78 (x,
J=4,1 I'y, 1H), 6,44 (n, J=4,1 I'y, 1H), 5,62 (c, 1H), 4,57-4,46 (m, 1H), 4,15-4,01 (m, 1H), 3,75-3,62 (M, 1H),
3,62-3,48 (M, 1H), 3,21 (c, 3H), 2,66-2,53 (M, 3H), 2,16-2,04 (m, 1H), 1,14 (c, 9H), 1,01-0,78 (M, 2H), 0,72-0,56
(m, 1H), 0,41-0,28 (™, 2H), -0,04 - -0,14 (M, 2H); MC (MP+) 676,6 (M+1), 698,6 (M+Na).

Crapgus 7. IMonyuenue (2R,4R)-N2-(5-((-)-1-amuno-3-1utonponui- 1 -(nupunuH-4-mn)nponui)-2-¢top-
¢dennn)-N1-(5-xnoprroden-2-un)-4-meTokcunuppouauH-1,2-nukap6okcamuna (81h).

B pesynbrate peakuuu (2R,4R)-N1-(5-xnoprroden-2-un)-N2-(5-(3-uuknonponmn-1-((R)-1,1-numerun-
sTwicyabpruHamuno)- 1-(mupuaun-4-un)nponmn)-2-dpropdeHun)-4-mMeTokcunupponuant-1,2-nukapbokcamuna
(81m) (0,03 r, 0,044 mmounb) B Mmetanode (3 mi) ¢ 3. HCI B metanone (0,074 mu, 0,222 MMoJIb), OCIIE Bbiee-
HUS U OYUCTKM MPOAYKTA, KAaK OMMCAHO Ha cramud 6 cxembl 4, nonyuyanud (2R,4R)-N2-(5-((-)-1-amuno-3-
UKo ponmi- 1 -(mupuaun-4-un)nponun)-2-propdenun)-N1-(5S-xaopTHodeH-2-1)-4 -METOK CUITUP POJTHANH-
1,2-nuxap6okcamun (81h) (0,015 r, 0,026 mmous, Beixon 59,1%) B Buae Oenoro TBEPAOro BELIECTBA, 'H AMP
(300 MI', IMCO-dg) 6 9,86 (c, 1H), 9,46 (c, 1H), 8,44 (n, J=4,9 I'y, 2H), 7,85 (1, J=7,3 'y, 1H), 7,39-7,31 (m,
2H), 7,23-7,10 (m, 2H), 6,78 (ag, J=4,1, 1,3 I'y, 1H), 6,44 (an, J=4,2, 1,3 I'y, 1H), 4,51 (ag, J=9,2, 3,7 I'y, 1H),
4,06 (n, J=5,7 'y, 1H), 3,69 (an, J=10,5, 5,4 'y, 1H), 3,53 (¢, 1H), 3,20 (¢, 3H), 2,25 (m, 6H), 1,17-0,92 (M, 2H),
0,72-0,56 (M, 1H), 0,41-0,30 (M, 2H), -0,04 - -0,10 (m, 2H); MC 572,6 (M+1), 570,5 (M-1), onTHueckoe Bpaiue-
nue [a]p=(-) 27,42 [0,175, MeOH].
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[Monayuenne  (2R,4R)-N-(5-(-(+)-1-amuHo-3-1mkinonponui- 1 -(nupunun-4-un)npomnun)-2-dpropdernn)-1 -
(1H-uHn0:11-6-xap60HIT)-4-METOKCUITUPPOTMAHH-2-KapOokcamuna (82a).

K pactBopy (2R,4R)-N-(3-(1-amuno-3-umxnonponun-1-(nupuaus-4-un)nponun)deHunn)-4-Me TOKCHITHP-
poauaun-2-kapbokcamuna (75d) (0,2 r, 0,41 mmons) B IM®PA (3,0 ma) nobasnsanu DIPEA (0,3 mn); HATU
(0,15 r, 0,41 mmonb) u 1H-unnon-6-kapboHosyo kucioty (0,72 r, 0,37 mMous). PeakunonHyo cmech nepeme-
IIMBAJIM MPY KOMHATHON TeMIlepaType B Te4eHHe HOYH, racHiii BoAoit (40 Mi1) M 9KCTparupoBaiM 3THIALIETATOM
(2x40 m). OpraHyyeckue CIoM OObEAHHSIIH, MPOMBIBATH HACBILIEHHBIM COJIEBBIM PACTBOPOM, CYIIHIH, GHiIbT-
pOBaJIM M KOHLIEHTPUPOBAJIM B BakyyMe paocyxa. IlonydeHHBIH OCTATOK OYHINATH KOJIOHOYHOH (-
xpomarorpadueii (cunukarens, 12 r, amoupys 0-10% meraHona B stunauerare) ¢ nonydennem (2R,4R)-N-(5-(-
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(+)-1-amuno-3-uuknonponui- 1 -(nupuaun-4-un)nponun)-2-propdennn)- 1 -(1H-unnon-6-kapoonun )-4-mMe Tok-

cunupponnIKH-2-kapbokcamuna (82a) (0,02 r, Beixon 10%) B Bune Genoro TBepmoro emectsa, 'H AMP (300
MTI'y, IMCO-ds) & 11,32 (¢, 1H), 9,64 (c, 1H), 8,50-8,36 (M, 2H), 7,96 (c, 1H), 7,71-7,41 (m, 3H), 7,41-7,29 (m,
2H), 7,19 (M, 3H), 6,48 (c, 1H), 4,84-4,66 (M, 1H), 4,09-3,88 (M, 1H), 3,88-3,68 (M, 1H), 3,68-3,50 (M, 1H), 3,20
(c, 3H), 2,37-2,06 (M, 4H), 2,06-1,85 (M, 1H), 1,02 (M, 2H), 0,64 (M, 1H), 0,34 (M, 2H), -0,03 - -0,14 (M, 2H);
MC (HUP+) 556,7 (M+1), 578,6 (M+Na), MC (HP-) 554,6 (M-1); ontuueckoe Bpawenue [a]p=(+) 54,19 [0,155,

MeOH].
Cxema 83
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Ioayuenne (2R,4R)-N-(5-((+)-1-amuHo-3 -uxnonponui- 1 -(nupuand-4-un)nponun)-2-propdennn)-1-(3-
xJiop- 1 H-nupon-6-kapOoHu)-4-MeTOKCUIIMPPOIMANH-2-KkapOokcamuna (83a).

B pesynbrate peakunu (2R,4R)-N-(3-(1-amuno-3-unknonpomnui-1-(nupunun-4-mn)nponui)derun)-4-
METOKCHIIUPPOIUAHH-2-kapOokcamuaa (75d) (0,2 r, 0,41 mmons) B IM®A (3,0 mut) ¢ ucnonszoanrem DIPEA
(0,3 ma); HATU (0,15 r, 0,41 mmoab) u 3-x10p-1H-nnnon-6-kap6oHosoii kucaots! (0,72 r, 0,37 MMouib) B COOT-
BETCTBUM CO CriocoboM, omucaHHbIM Ha cxeme 82, moayudanu (2R,4R)-N-(5-((+)-1-amuno-3-uuxnonponun-1-
(nupuanH-4-un)nponui)-2-propdennn)-1 -(3-xnop-1 H-unnon-6-xkap6oHm)-4-Me TOKCUITUPPOJTUANH-2 -Kap OOK-
camuz (83a) (0,05 r, Beixon 28%) B Buae 0eyloro TBEPAOro BEIIECTBA, 'H sMP (300 MI'u, AIMCO-ds) 6 11,61
(c, 1H), 9,66 (c, 1H), 8,44 (n, J=5,2 I'y, 2H), 7,97 (n, J=7,6 'y, 1H), 7,68 (x, J=5,4 I'y, 2H), 7,54 (n, J=8,4 I'y,
1H), 7,37 (M, 3H), 7,16 (n, J=7,8 'y, 2H), 4,75 (1, J=6,9 T'y, 1H), 3,99 (M, 2H), 3,76 (M, 1H), 3,65-3,49 (m, 1H),
3,19 (c, 3H), 2,32-2,09 (M, 4H), 2,06-1,87 (M, 1H), 1,13-0,92 (m, 2H), 0,71-0,56 (M, 1H), 0,42-0,25 (M, 2H),
0,02 - -0,13 (m, 2H); "°F SAMP (282 MI'u, IMCO-dq) 6 -128,16; MC (UP+) 590,7 (M+1), 612,6 (M+Na), MC
(1P-) 588,6 (M-1); onrtuueckoe Bpatuenue [o]p=(+) 51,43 [0,21, MeOH].
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Ionyuenne (2R,4R)-N-(5-((+)-1-amuno-3-uuknonponui- 1 -(nupunun-4-un)nponui)-2-dropdennn)-1-(3-
aMHHO-4-XJ10pOeH301I1)-4-MEe TOKCUITUPPOIUANH-2-KapOokcamuaa (84a).

B pesynbrare peakuun (2R,4R)-N-(3-(1-amuHo-3-uuknonponui-1-(nupuans-4-un)npomnun)dernn)-4-
MeToKcHnuppoauauH-2-kapookcamuna (75d) (0,44 r, 0,852 mmouss) B JIMDA (5,0 mn) ¢ ucnons3oanuem DI-
PEA (0,7 mna, 3,99 mmons); EDCI (0,197 r, 1,275 mmons), HOBt (0,195 r, 1,275 MMons) u 3-amuHO-4-
xyop6eH3oitHoN kucaoThl (0,184 r, 1,064 MMOJIb) B COOTBETCTBUH CO CITOCOOOM, OMMCAHHBIM Ha cxeme 82, mo-
ayuyamd  (2R,4R)-N-(5-((+)-1-amuHo-3 -uuxnonponii-1 -(nupuaus-4-un)nponun)-2-propdenun)- 1 -(3 -amuno-4-
XJIOpOeH30MIT)-4-MeTOKCHIUPPOIHANH-2-kapOokcamuy (84a) (0,06 r, Beixon 12%) B Bune rpsizHOBaTO-0€J10r0
TBEpAOrO BEIIECTBA, 'H aMP (300 MI'u, IMCO-dg) & 9,64 (c, 1H), 8,53-8,37 (M, 2H), 7,97 (n, J=7,7 T'u, 1H),
7,42-7,32 (m, 2H), 7,25 (n, J=8,2 T'u, 1H), 7,15 (», J=7,9 I'u, 2H), 6,98 (n, J=2,0 I'uy, 1H), 6,72 (an, J=8,2, 1,9
I'y, 1H), 5,57 (¢, 2H), 4,69 (t, J=7,7 I'u, 1H), 4,05-3,90 (M, 1H), 3,80-3,65 (M, 1H), 3,54-3,41 (M, 1H), 3,20 (c,
3H), 2,35-2,10 (M, SH), 2,00-1,84 (m, 1H), 1,12-0,89 (M, 2H), 0,72-0,52 (M, 1H), 0,34 (z, J=7,6 'y, 2H), -0,07 (c,
2H); °F SAMP (282 MT't;, IMCO-d) & -128,56; MC (MP+) 589,8 (M+Na), MC (HP-) 601,7 (M+Cl); onriue-
ckoe Bpauienue [a]p=(+) 57,23 [0,325, MeOH].
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Cxema 85
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IMosyuenue (2R,4R)-N-(5-((+)-1-amun0-3 -Luknonponui- 1 -(mupuaun-4-un)nponun)-2-dpropdennn)-1-(3-
aMHHO-4-(pTOpOeH301IT)-4-METOKCUTUPPOJIUANH-2-kapOokcamuaa (85a).

B pesynbrate peakuuu (2R,4R)-N-(3-(1-amuno-3-uukionponui-1-(nupuaun-4-uwn)npornwt)deHun)-4-
METOKCHUITUPPOJUANH-2-kapOokcamuna (75d) (0,44 r, 0,852 mmonb) B IM®DA (5,0 mi1) ¢ ucnonb3oBaHuem DI-
PEA (0,7 mn, 3,99 mmoins); EDCI (0,198 r, 1,276 mmons), HOBt (0,195 r, 1,276 mMomb) 1 3-amuHO-4-¢TOp-
Oen3oitHOH kucaoThI (0,165 1, 1,064 MMOJIB) B COOTBETCTBHH CO CIOCOOOM, OMHUCAaHHBIM Ha cXeMe 82, mosyvaiu
(2R,4R)-N-(5-((+)-1-amuHo-3 -1k 0onponui- 1 -(mupuauH-4-un)nponn)-2-propdennn)-1-(3-amuno-4-ptop-
6GeH301I1)-4-MeTOKCUITUPPOIUANH-2-kapookcamun (85a) (0,05 r, Beixom 10,7%) B BHOe rpsi3HOBaTO-0€0r0
tBeproro Bemectsa; 'H SIMP (300 MI'n, IMCO-ds) 8 9,61 (c, 1H), 8,52-8,38 (M, 2H), 7,98 (c, 1H), 7,48-7,29
(M, 2H), 7,23-6,92 (M, 4H), 6,73 (c, 1H), 5,30 (c, 2H), 4,76-4,60 (M, 1H), 4,06-3,87 (m, 1H), 3,80-3,64 (M, 1H),
3,58-3,34 (m, 1H), 3,20 (c, 3H), 2,37-2,10 (M, SH), 2,03-1,82 (M, 1H), 1,11-0,90 (M, 2H), 0,73-0,53 (M, 1H),
0,42-0,25 (m, 2H), -0,03 - -0,16 (M, 2H); "°F SIMP (282 MI'y, IMCO-ds) & -128,63, -132,44; MC (UP+) 550,7
(M+1), 572,7 (M+Na), MC (UP-) 548,6 (M-1), 584,5 (M+Cl); ontuyeckoe BpaiueHue [o]p=(+) 55,43 [0,35,
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ITonyuenue (2R,4R)-N-(5-((+)-1-aMuH0-3-1uKiaonponui- 1 -(mupuauH-4-un)nponun)-2-dropdenun)-1-(3-
LHaHOOEH30 1T )-4-MeTOKCUITUPPOIHANH-2-KkapOokcamuna (86a).

B pesynbrate peakuuu (2R,4R)-N-(3-(1-amuno-3-uukionponui-1-(nupuaun-4-uwn)nponwt)derun)-4-
METOKCHIUPpOMAnH-2-kapookcamuaa (75d) (0,7 r, 1,355 mmons) B JIMDA (10,0 M) ¢ ucnions3oBaHuem DI-
PEA (0,7 mu, 3,99 mmons); HATU (0,772 1, 2,032 MMoJib) U 3-LiMaHoOeH30#HOM kucaoThI (0,25 1, 1,693 MMoOJIb)
B COOTBETCTBHHM CO CmocoOOoM, omucaHHbIM Ha cxeMe 82, mosyyanu (2R,4R)-N-(5-((+)-1-amuHO-3-LHKJIO-
nponui- 1 -(mupuauH-4-wi)pomnun)-2-GropdeHun)- 1 -(3-uuaHoOeH30 1) -4 -MeTOKCUTTUPPOTUIHUH-2-KapOokca-
Mmug (86a) (0,07g, Beixon 22,4%) B BUIE TPA3HOBATO-0EJIOrO TBEPAOrO BEIIECTBA, 'H SIMP (300 MTI'y, IMCO-
de) 8 9,62 (c, 1H), 8,44 (n, J=5,7 T'u, 2H), 8,08 (¢, 1H), 7,98 (n, J=7,7 I'y, 1H), 7,94-7,80 (M, 3H), 7,69 (1, J=7,8
I'y, 1H), 7,40-7,29 (m, 2H), 7,17 (o, J=9,3 T'u, 2H), 4,82-4,65 (m, 1H), 3,99 (1, J=5,7 'y, 1H), 3,69 (an, J=10,5,
5,9 Ty, 1H), 3,55 (an, J=10,3, 5,6 'y, 1H), 3,19 (x, J=1,1 'y, 3H), 2,33-1,90 (M, SH), 1,13-0,93 (M, 2H), 0,64 (c,
1H), 0,34 (», J=7,5 'y, 2H), -0,07 (c, 2H); "°F SIMP (282 MI'y, IMCO- dg) & -127,51; MC (UP+) 542,7 (M+1),
MC (HP-) 540,7 (M-1), 576,6 (M+Cl); ontuyeckoe BpaueHue [o]p=(+) 49,70 [0,33, MeOH].
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IMomyuenue  (2R,4R)-1-(6-xn0pHapTamH-2-uacy mbGpoHut)-N-(5-((S)-3-muxaonponui-1-((R)-1,1-gume-
TUIBTHICY Tb(UHAMUIO )- | -(MUpUIHH-4 -1T) PO )-2 -PTOpPEHIIT)-4 -ME TOKCUITUP PO THIUH-2 -KapOOKCaMH I
(87b).

Cragus 1. Tomyuenue (2R,4R)-N-(5-(3-uuxiaonponui-1-((R)-1,1-qumeTunstuncyaspuaaMmuno)- 1 -(mupu-
IuH-4-wm)nponun)-2-(ropdennn)-4 -MeTOKCHITHPPOTMANH-2-KapOokcamuaa (87a).

K mnepememanHomy pactopy (2R,4R)-tper-OyTuin-2-(5-(3-uuxronponui-1-((R)-1,1-auMeTuasTHICY Tb-
(uHaAMuUI0)- 1 -(mupuauH-4 -un)nponu)-2 -propde HuIKapOaMo ) -4 -ME TOKCHITUPPOTHAMH- | -KapOOKCHIaTa
(75¢) (1 1, 1,623 mmoms) B IXM (20 mut) nobasama TOK (3 M), nepeMEIIHBAIU MPH KOMHATHOM TEMIIEPATYpPe
B TEYCHHE 3 Y M KOHLCHTPUPOBAIM moa BakyyMoM ¢ moayueHueM 1,3 r TOK comu (2R 4R)-N-(5-(3-
o nponui-1-((R)-1,1-numernmaruncy mbpuHamMumo)- 1 -(mupuaus-4 -ua)nponun)-2-propde Hun) -4 -Me TOKCH-
HMHPPOTHIHH-2-KapOokcamuaa (87a) B BUAE TPI3HOBATO-OEIOT0 TBEPAOTO BEHIECTBA, KOTOPOE HCIOJb30BANH B
TakoM BHIE Ha creayromeii craquu, MC (MP+) 517.3 (M+1), MC (UP-) 515,2 (M-1).

Cragusa 2. TMomyuenue (2R,4R)-1-(5-xmopHadramus-1-uncymsdonun)-N-(5-((+)-3-uuknonponui-1-((R)-
1, 1-quMe TUIATHICY Ib(pHHAMUIO) - | ~(MUPHIUH-4 -UT) PO )-2 -HTOP(PEHIIT) -4 -ME TOKCHITHPPOTUAMH- 2 -KapOOK-
camunaa (87b).

K mepememanHomy pactBopy (2R,4R)-N-(5-(3-uuknonponui-1-((R)-1,1-qmumerumstuicy mpuHaMuno)-1-
(mupuauH-4-un)npomnu)-2-propdheHur)-4-Me TOKCHITHPPOIHIUH-2 -kapOokcamuaa (87a) (0,7 r, 1,355 mmons) B
AXM (20 mn) mobaBasmu N,N-gumsompommmdtuiaamMuH (1,2 mim, 6,775 mMois), 3ateM S-xjopHadTanuH-1-
cymsporumxiopus (0,354 r, 1,355 mmoip) B atMoc(epe a30Ta. PCakiHOHHYH0 CMECh MEPEMEIITHBAH HPU KOM-
HATHOMH TeMIepaType B TEUEHHUE 3 4 U KOHLEHTPUPOBATU B BakyyMe. [10Iy4eHHBIH OCTATOK OYHUINAIU KOJIOHOY-
HOHU (pmam-xpomarorpadueit (Cumukarens, 3moupys 0-2% MetaHoIa B 3Tunanerare) ¢ noayyeHueM (2R 4R)-1-
(6-xnopHapTamuH-2 -uncy mbHoHum)-N-(5-((S)-3 -uuxmonponua-1-((R)-1, l -nume TumaTuiacy ibpuHaMUI0)- 1 -(1u-
pUIUH-4-1T) PO )-2 -PhTopheHIT)-4 -METOKCUTHPPOMANH-2 -KapOokcamuaa (87b) (0,06 r, 6,96%) B BUAC
TPA3HOBATO-0EJIOT0 TBEPAOTO BEIICCTRA. "H SIMP (300 MI'n, IMCO-dg) & 9,44-9.29 (v, 1H), 8,64 (1, J=2.0 Iy,
1H), 8,49 (n, J=5,2 I'u, 2H), 8,32-8,21 (M, 2H), 8,17 (m, J=8,7 I'u, 1H), 8,07-7,95 (m, 2H), 7,73 (anx, J=8.8, 2,2
I'u, 1H), 7,45-7,33 (M, 2H), 7,25-7,11 (M, 2H), 4,39 (aa, J=9,6, 2,9 'y, 1H), 3,87-3,72 (M, 1H), 3,58 (aa, J=10,5,
2,1 'y, 1H), 3,11 (¢, 3H), 2,34-2,07 (M, 3H), 1,97-1,77 (m, 1H), 1,36-1,14 (M, 9H), 1,10-1,03 (M, 3H), 0,93-0,59
(M, 2H), 0,49-0.26 (M, 2H), -0,01 - -0,10 (v, 2H). '°F SIMP (282 MT'u, IMCO-de) 3 -130,08; MC (MP+): 637,7
(M+1, moreps cynspuHamunHOM rpymmsl); (UP-) 635,7 (M-1, moteps cynbpuHaMHHHOM rpymmsl), 671,6 (M+CIL,
NOoTePS CyIb()HHAMUHHOH IPYMIbI); ONTHYECKOE BpawmeHue: [a]p=(+) 83,28 [0,305, MeOH].

ITpumep 88.

AHATH3 aKTUBHOCTH IJIA3MECHHOTO KAJUTHKPEHHA. BIUsIHHE COCIMHCHUN N0 JAHHOMY H300PETCHHIO HA aK-
TUBHOCTB IUIA3MEHHOTO KAJTMKPEHHA OMPEIC/SUM C MOMOIIBI0 XPOMOTEHHBIX cyocTparoB (DiaPharma Group,
Inc., Becr-Uectep, wrar Oratio, CIIIA). B ykazaHHbIX 3kcnepumenTtax 2 HM kammkpeuHa (Enzyme Research
Laboratories, Cayr-benn, mrar Wunuana, CIIIA) waxyOuposamu ¢ 80 mxM S2302 (H-D-Pro-Phe-Arg-n-
HUTPOAHHIUH) B MPUCYTCTBHH HIIM B OTCYTCTBHC YBCIMUMBAIOIIMXCS KOHICHTPAUUH COCTUHCHUI MO JAHHOMY
U300peTeHUIO B KOHEUHOM 00BeMe 200 mxu Oydepa Tris-HC1 (200 MM NaCl; 2,5 MM CaCly; 50 MM Tris-HCI,
pH 7.8).

IMocne unxyOauuu npu 30°C u3MEpsAIM AKTHBHOCTh KA/UIMKPEHHA KaK M3MCHEHHUE nornomenus npu Ol 4
05 uM, ucnosms3y s MukpomnanmeT-puaep BioTek PowerWave X340 (Bunoocku, mrat Bepmont, CIIIA). [an-
HBIC AHATU3UPOBATH C MOMOINBI0 mporpaMMHOro odecmeuenusa SigmaPlot (Systat Software, Inc., Can-Xoce,
mrat Kamudopuusa, CIIA) (dyeTbpexnapaMeTpHyIecKas JJOTHCTHYECKas KpuBas). 3HaueHus Ki 111 HHruOuTopos
onpeaemsm no ypasueHuro Uenra-TIpycogga (Biochem. Pharmacol. 1973, 22, 3099).

CocMHECHMSA, OMUCAHHBIC B TAHHOM 3asBKe, uMenH 3Ha4eHUA Ki meHee 1 Muxpomonap Ha autp (MKM/I)
s (pepMEHTA MIA3MEHHOTO Ka/UTHKpenHa. CM. Ta0uiy.
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W3mepennsie 3HaueHus Ki st coe TuHeHUH

Coemuuenue | Ki (M Coemuuenue Ki Coemuuenye | Ki (8M
(M)
1p >100 17b 50-100 61b <50
2a >100 18b <50 30b 50-100
3a 50-100 18a <50 62c <50
4g 50-100 19¢c >100 63g 50-100
Se >100 33d >100 64g <50
6f >100 20b >100 65b <50
6e >100 21d >100 37d <50
7c >100 22b >100 36d >100
8c >100 23b 50-100 31i <50
9¢c >100 24b >100 32a <50
10c >100 25b >100 32b >100
lle >100 26b >100 34d <50
13e >100 27b >100 35a 50-100
14h <50 28b >100 66c >100
15f >100 29%e <50 68a <50
l4g >100 30a <50 69a <50
16h >100 60a >100 72c <50
Coemnenne Ki Coemunenue | Ki (M) Coemunenue | Ki_ (uM)
(M)
70c <50 76e >100 10b >100
71a <50 55a <50 Af 50-100
67b >100 56a <50 9b >100
38d <50 77a <50 11d >100
3%h <50 57d <50 12b >100
40a <50 4la <50 27a >100
47d 50-100 583 <50 29d >100
48d <50 59d <50 33b >100
49d 50-100 44e >100 34b >100
52d <50 43m 50-100 81lh <50
53d <50 45¢c >100 79a <50
51b <50 46k <50 78a <50
73a <50 5d >100 80c 50-100
74a <50 6d >100 82a >100
54g <50 6c >100 83a >100
421 <50 7b >100 84a >100
75e <50 8b >100 85a >100
86a > 100
87b > 100
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JKBHBAJIEHTbI

M3noxxeHHOE BhIIE MUCBMEHHOE ONMHCAHME CUHTACTCS AOCTATOYHBIM Ul OOECIECYEHHsI BO3MOXHOCTH
MPaKTHYECKOr0 OCYILECTBICHUS! H300PETEHHsI CICHATUCTAaMH B JAaHHOH obnacTH TexHHMKH. M3oOpereHue He
OrPaHHYCHO MO CBOEMYy O0bEMY NMPHUBEACHHBIMH MPHUMEPAMH, MOCKOJbKY AaHHbIC MPUMEPbI MPEIHA3HAUCHBI B
Ka4eCcTBE CAMHUYHON WITIOCTPALMU OJXHOrO acleKTa JAHHOTO H300peTeHHs U apyrue GyHKIHOHATBHO SKBHBA-
JICHTHBIC BapHaHTbl PEaTH3alH BXOISIT B 00bEM JaHHOro u3odpereHus. Paznuunble Moaudukamuu uzodpere-
HHsI, TOMHUMO MPEACTABICHHBIX M OMMCAHHBIX B JAHHOM JOKYMEHTE, CTAaHyT IOHSTHBI CIICLHAINCTaM B JAHHOMH
00/1aCTH TEXHHUKH W3 HU3JI0KECHHOIO BbILIE OMMCAHHUsI, 1 OHH BXOJSIT B 00bEeM MpuiiaraeMoit popmy bl u3obpere-
Hus. [IpenMmyiectBa U 0OBEKTBI JAHHOTO H300pETEHHs! HEOOS3aTEIbHO OXBAYEHBI KX ABIM BAPHAHTOM PEaIH-
3aLUH H300pETeHUSI.

®OPMVIJIA U3OBPETEHUA

1. Coemunenue, npeacrasicuuoe Gopmy.ioi (1), mm ero papmauesTiHuecKy npuemiemas Cob
1
(Rn 0

W

I HE3aBUCUMO AJISI KQXKJIO0TrO CIIydast

R! npeacraeasier coboit -OH, -OR®, -NH,, (C,-C,¢)ankun, (Cs-Cyo)apun, ranoren, (C;-C o)ranoreHanxkui,
(C3-Co)umxnoankun win -OC(O)RS; uan 18a reMMHAIbHBIX R!, B3sTHIC BMECTE C aTOMOM VIJIEPOJA, K KOTOPOMY
OHH MPHCOCAUHCHBI, NMpeacTaBsiroT co00i -C(O)-; wu ABa BULHUHAIBHBIX R' Bmecte 00pa3yroT HEOOSI3aTeIBbHO
3amMereHHoe KoH aeHcupoBaHHOE (C3-Cy)kapOoLMKINIECKOE KOIBLIO,

W npeacrasasier coboit -C(O)NH- uau -C(O)N(R)-;

R? npencrasisier codoi HeobOs3arenbHo 3amenieHHbIH (Cy-Cig)aput uin rerepoapu;

V npeacrasisier co6oit HeoOs3aTenpHO 3amereHHbIi (Cg-Cio)apmr,

Z OTCYTCTBYET WJIH MPEACTABISICT COOOH rajoreH,

X mpeacrasmsier coboit -C(NH,)-, -C(NH(R"))-, -C(NHS(O),R®)-, -CANHC(O)R®)-, -C(NHC(O)NHR®)-
i -C(((C3-Co)umknoankmn)(Cy-Cp)ankun),

R’ npexcrasisier co0oi (Cg-Co)apui, rerepoapuit, HE0OsA3aTEIBHO 3aMeLeHHbIH 0kco (=0), uiu rerepo-
LUKJTOATKHII, HEOOSI3aTEeIbHO 3aMeleHHbIH okco (=0);

R* orcyTcrByeT MmM mpeacTasisier co0oi OQMH MM GONee 3aMECTHTEIICH, HE3aBHCHMO BBIOPAHHBIX M3
rpynsl, cocrosier u3 (Ci-Cjp)ankuia 1 LuaHo;

Y npexacrasnsier coGoit cBsizb; man -Y-R' npeacrasnsier coboit Heobs3aTensHo 3amemenusiit -(Ci-Cig)an-
kunen-RY;

R* npeacrasmsier co6oii Boxopoa mu (Cs-C;)LHKI0ATKH;

R° B KakIOM Clydae HE3aBUCHMO MPEICTABISET co6oil HeoOszarenbHo 3amemenHbll (C;-Co)ankun,
(Cs-Cyo)apun, rerepoaput mwiu ((C3-Cy)umxmoankun)(C,-Cjo)ankm,

n npeacrasseT codoi uenoe yucao ot 0 10 2; u

p paseH 1 wu 2,

rae "rerepoapuna’ mpeacraBiasieT co00H MOHOLMKIMYECKYIO apOMaTHUYECKYIO FPYMIY, COACPKALIYIO OT 5
JI0 6 KOJIbLICBBIX aTOMOB, BKJIIOUast OJMH I€TepOaroM, BbIOPaHHbIH U3 rpymmnel, cocrosimei u3 N u S;

"reTepOLMITHYECKOE KOMbLO" WIH "TeTePOLHKIOAIKUI" NPEACTABISICT COO0H HEapOMATHUYECKYK) MOHO-
HUKIIUYCCKYKO KOJBUCBYK CUCTCMY, KOTOpast COACPXHUT OT 6 KOJBLCBbLIX aTOMOB, BKJIIO4Yasi OAHH rerepoarom,
npeacrasisirouii codoit N; u

JIOOBIC JOTIOIHUTE/IBHBIC 3aMECTUTEIH BhiOupatoT u3 rajorena, (C-Cgankumna, (C;-Cg)ankokcuia, aMuHo,
Hutpo, hrop(C;-Cg)ankuna u uuaHo.

2. Coeaunenue 1o .1, roe R npeacrasaser coboit -OH, -OR®, -NH,, (C,-Co)anxu, (Cs-Cio)apu, rano-
reH, (C,;-Co)ranorenanku, (Cs-Cy)uuxnoanxun uin -OC(O)R® u rae n pasen 1 um 2.

3. CoenunHenue no n.2, rae n paseH 1 u rae R! npeacrasisier codoit -OH, -O ((C;-Cy)ankmn), -OC(O)((C;-
Ce)ankun), -NH, umu (C,-Cg)ankun.

4. COGHHHGHHC 10 H.2, rac n pasCcH 2u rac aBsa Rl SABJISKOTCA FrCMHHAJIBbHBIMH.

5. Coeaunenue no .4, rae:

a) omun u3 R' npeacrasmsier co6oit -OH umm -0R°, a apyroii R' npeacrasaser coboit (Cg-Cyo)apun;

b) omun m3 R' npeacrasmsier coboit -OH mmm -OR®, a apyroit R' npeacrasnser co6oii (C,-C;o)rasoren-
ATTKUIT,

¢) o6a R! npeacrassor coGoii ranorex; i

d) aBa remuHanbHBIX R', B3SThIC BMECTE C aTOMOM YIJIEPOaa, K KOTOPOMY OHH MPHCOEIMHEHBI, MPEICTaB-
nsot coboit -C(O)-.
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6. Coenunenre mo m.1, rae n paBeH 2 W rje asa R' ABIAIOTCA BUIMHATBHBIMH; H J1Ba BULMHATBHBIX R'
BMECTE 00pa3yIoT He00A3aTeIbHO 3aMenieHHOe KoHaeHcHpoBaHHOE (C3-C,)KapOOUKIHYECKOE KOJIBIIO.

7. Coenunenue 1o 1.1, rue R? npenctapisgeT co0oi (Cq-Cjo)apun WM reTepoapmil, 3aMEIIeHHBIH OJTHUM
WK 00Jiee 3aMECTUTEIMH, BRIOPAHHBIMH M3 TPYIIBI, cCOCTOsALIeH u3 ranoreHa, -NH,, -CN, -NO,, (C,-C¢)an-
kuna, (C,-Cg)dropankuna u (C,-Cg)ankokcu.

8. Coeauuenne 1o .1, rae R? npenctaBisget coo6oi (Cg-Cg)(ramoreH)apun Ui (TaIoreH)reTepoapuil.

9. CoenuHeHue no modomy u3 it 1 u 3-8, rae Z oTCyTCTBYET.

10. Coeaunenue nmo moodomy u3 m.1 u 3-8, rae Z npeacraBisieT co00i OJHH ranoreH.

11. Coeaunenue no modomy u3 ni.1 u 3-8, rae Z npeacrasset codoit oquH Grop.

12. Coenunenre mo mobomy u3 mm.l u 3-11, rme X npeacrasnser codoit -C(NH,)-, -C(NH(R®))-,
-C(NHS (0),R)-, -C(NHC(O)R)- umu -C(NHC(O)NHR®)-.

13. Coemunenue mo n.12, roe X npeacrasisier codoi -C(NH,)-; -C(NH((Cs-C7)uuknoankun)(C;-Co)an-
kun)-; -C(NH(C,-Cq)ankun)-; -C(NHS(O),(C,-C¢)ankun)-, rae p paBeH 1 unu 2; He0OA3aTENbHO 3aMeIeHHbIH
-C(NHC(O)NH((C4-C¢)apun))- unu C(NHC(O)NH(retepoapun))- umu C(NHC(O)((C,-C¢)ankuin))-.

14. Coenunenne no modomy u3 mi. 1 u 3-13, rae R npeacrasmser co60it (Cg-Co)apHim HITH reTepoapm.

15. Coenmuenne no m.13, rae R’ NPEACTaBISET COO0M PEHHUIT HITH MTHPHIHIL

16. Coenunenue no modomy u3 mi. 1 u 3-15, rae R* OTCYTCTBYET HJIM MPEACTABIIAET COOOH LIHAHO.

17. Coeaunenue no mobomy u3 mn.1 u 3-16, rae Y npeactapiset coOoi CBA3b.

18. Coenmnenne no m.17, rae R npeacrasmser coboit H.

19. Coeauuenne no mobomy 13 mi.1 u 3-16, rae Y-R” npencrasmser co6oii HeoGA3aTENBHO 3aMEIECHHBIH
—(Cl-Clo)anmneH—R4.

20. Coenunenue no n.19, roe R* npeacraBiieT coooi (Cz-C7)UKI0aNKHIL.

21. Coeannenne no m.20, rae R! npeacrasmser co6oit LUKIOMPOMHIL.

22. CoenuneHue no m.1, rae

R! npeacrasnser coboit -OH, -OR®, -NH,, (C,-C¢)ankun, (Cs-C,o)apun, ranoren, (C;-C,o)ranoreHanKui,
(C3-Cy)umuknoankun unu -OC(O)RS;

Z nipeacTaBiseT coOoii ranoreH;

X TipencTasnieT co6oit -C(NH,)-, -C(NH(R"))-, -C(NHS(O),R®)-, -C(NHC(O)R®) - 1 -C(NHC(O)NHR®)-;

R’ l'lpCIICTaBJ'IﬂCT c000ii (Cg¢-Cp)apHi UM TeTEPOAPHIT,

R*™ oTcyTcTBYeT MM mpencTaBIsIeT cOGOM OIMH MM GoNee 3aMeCTHTENeH, He3ABHCHMO BBIODAHHBIX H3
rpynmnsl, coctosmei u3 (C;-Cp)aNkuna u HHaHo;

Y npencraBisgeTr coO0H CBA3B; WIH -Y-R* npeAcTaBisieT co0oM Heobs3aTebHO 3ameneHHbId -(Ci-Cio)an-
KHJ'ICH-R4;

R’ npeacrasnser co60ii Bomopoa uimH (Cs-C7)LHKIOANKHIT,

R® He3aBHCHMO B KaXKIOM Cily4ae MNpeACTaBisieT coboi HeobOssarenbHo 3amermeHHbid (Ci-Co)ankmn,
(C¢-Cyo)apum, rerepoapu wiH ((C3-C;)uuxmoankun)(C,-Co)ankmn,

N MpeACTaBIET co00M Henmoe Yucyo ot 0 10 2; u

p paseH 1.

23. CoepuHeHHe 1O 1.1, BRIOPAHHOE U3 CIEAYIONIEH TaOTHIIBL:
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24. dapmavneBTHYECKas KOMIIO3ULIMA, COAEprKalias COeAMHEHHE 10 moooMy W3 m.1-23 unu ero ¢apma-
LIEBTUYECKH MPUEMJIIEMYIO COJIb, M (hapMaLIEBTHYECKH ITPUEMIIEMbI HOCHUTEITb.

25. IlpumeHeHre coeaMHEHHUs Mo JodoMy U3 it 1-23 wim ero gpapMaLeBTHUECKH NPUEMIIEMON COJIH JUIs
JIEYEHUs WIM NpedynpeKaeHus 3a00JeBaHUs WIH MAaTOJIOTHYECKOTO COCTOSHUA, XapaKTePH3YIOLIErocs Hexella-
TEJIbHOW aKTHBHOCTBIO TUIA3MEHHOT0 KaJLTMKPEHHA.

26. TIpumeHenue 1o 1.25, rae 3a00JeBaHUE HIM MATOJOTHYECKOE COCTOSHHE, XapaKTepU3YIOLIeecss HexXe-
JIaTeIbHOW aKTMBHOCTBIO IUIA3MEHHOTO KaJUTMKPEHHA, BBIOPAHO M3 IPYIIIBI, COCTOAILEH M3 MHCYIbTA, BOCTAe-
HUA, penepdy3HMOHHOTO MOBPEKIACHHA, OCTPOro MH(PpapKkTa MUOKapAa, TPOMOO3a ITyOOKHX BEH, COCTOSHHSA IO~
cie HUOPHUHOIMTHYECKOTO JIEYEHHs!, CTEHOKAPAWH, OTEKa, CETICHCa, apTPUTa, KPOBOMIMAHMA, CaXapHOro aua-
0era, peTHHONATHH, AUA0ETHYECKOM JereHepaLMy JKeITOro IMATHA, BOSPACTHOM IEreHepaLdH JKeJITOro ITHA,
HEBPOIIAaTHH, THIIEPTEH3UH, MOBBIILIEHHOM 3KCKPELIMH aNbOyMHHA, MAaKpOATbOYMHUHYPHH U HEQPOTIATHH.

27. Ilpumenenue no .25, rae 3a00IeBaHUe WU NMATOJOIHYECKOE COCTOSTHHE, XapaKTepU3yIoIeecs Hexe-
JIATeIbHOW aKTUBHOCTBIO TUIA3MEHHOTO KAJUTMKPEMHA, BBIOPAHO M3 TPYIIIBI, COCTOAIIEH M3 BOCHAIMTENIbHOM
OONIe3HH KHLICYHHKA, THA0ETHYECKOH PETHHOIATHH, AHTMOHEBPOTHYECKOrO OTEKAa, HACJIEACTBEHHOrO aHrHO-
HEBPOTHUYECKOI'0 OTEKa, AUAOETHYECKOrO OTEKa JKENITOro IATHA, BOSPACTHOrO OTEKA JKEJTOro IMTHA, OTeKa ro-
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JIOBHOTO MO3Tra, MOTCPH KPOBH MPH CEPACYHO-JICTOYHOM LIy HTHPOBAHUH U MPOTM(PCPATHBHOMN PCTHHOTIATHH.

28. [MpumeHeHue mo m.25, rac 3a001CBaHHE WIIM MATOJOTHYECKOE COCTOSHHE, XAPAKTCPUIYIOIICECA HEXKE-
JIATETHHOM AKTUBHOCTBIO IJIA3MCHHOTO KAJUTHKPEHHA, MPEACTABILIET COO0I AaHTHOHEBPOTHUCCKUH OTEK.

29. INMpumeHeHue mo m.25, rac 3a00ICBaHHE WIIM MATOJOTHYCCKOE COCTOSHHE, XAPAKTCPUIYIOIICECA HEXKE-
JIATEJIbHOH AKTHBHOCTBIO IJIA3MEHHOTO KAJUTMKPEHHA, MPEACTABISIET COOOH HACJIEICTBCHHBIH AHTHOHEBPOTHYC-
CKUI OTEK.

@ EBpa3swuitckas nateHTHas opraHu3aums, EAMNB
Poccusi, 109012, Mockea, Manbiit Yepkacckuii nep., 2
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