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PoacrBeHHbIe 3aiBKH

Hacrosmas 3asBka HCIOpalIMBaeT MOPUOPUTET HAa OCHOBaHMM mpenBapurensHoi 3asBku CIIA Ne
62/395,464, nomanHoi 16 centsopst 2016 1., u npeaBaputenbHoit 3asBku CIIIA Ne 62/456,423, momanHo# 8
despamnst 2017 r., cogepxanue KOKIOW U3 KOTOPHIX BKIFOYEHO B HACTOSIINN JOKYMEHT IMIOCPEICTBOM CCBHUIKH.

00J1acTh TEXHUKH

HobpeTeHne OTHOCHTCS K HOBBIM TIEPOPATBLHBIM MHTHOWTOpPaM OeTa-JIaKTamas, COJIepKaliuM ux dapma-
HEBTHYECKIM KOMIIO3HIUAM M CHoco0aM WX mpuMeHeHus. Kpome Toro, Hacrosiee H300peTeHrne OTHOCHTCS K
TepaneBTHUECKUM crioco0aM JieueHnuss OaKTepuabHBIX MH(EKINH, BKIIOYas MpeoocHe OaKTepruanbHOH yC-
TOWYMBOCTH K aHTHOHOTHKAM.

YpoBeHb TEXHUKH

MexayHapoIHOE COOOIIECTBO M0 MUKPOOUOIIOTHYCCKUM U WHGEKIIMOHHBIM 3a00JCBaHUAM IMPOIOJDKACT
BBIPAXKaTh CEPHE3HYIO0 00CCIIOKOCHHOCTh TEM, YTO MPOIOJDKAIONICECS PA3BUTHE YCTONYUBOCTH K aHTHOAKTEPH-
ANBHBIM IIperapaTaM MOXKET MPUBECTH K MOSBICHUIO OaKTEPHAIbHBIX IITAMMOB, IPOTHB KOTOPHIX JOCTYITHEIC B
HACTOsIIee BpeMs aHTHOAKTepHUaNIbHbIC TpenapaTsl OyayT Hed()()EKTUBHBI, YUTO MOXKET MPHUBECTH K 3HAUHTEIIb-
HOW 3a00JI€BAEMOCTH M CMEPTHOCTH. B 11e710M, OakTepranbHbIe AaTOTeHBl MOTYT OBITh KJTacCH()HIIMPOBAHBI KaK
TPaMIOJIOXHUTENbHBIE WIIH TPAaMOTPHIATEeIIbHBIC MTaTOTeHBl. AHTHONOTUKH, 3PPEKTHBHBIC MPOTHB KaK I'PaMIIO-
JIOXKUTENBHBIX, TAK U TPAMOTPHIATEIHHBIX TATOTEHOB, OOBIYHO CYUTAIOTCS 00IaJafOIUMH IIHPOKUM CHEKTPOM
AKTUBHOCTH.

B 6opnbe ¢ OakrepmanmbHOW HH(DEKIMEH HEOOXOAWMBI OeTa-TaKTaMHBbIe aHTHOMOTHKH. bera-iakTambl
MPEICTABISIIOT cOOOW MMUPOKUI KITacc JIEKapCTBEHHBIX CPEICTB, BCE U3 KOTOPHIX COAepKaT OeTa-JTakTaM B OC-
HOBHOW MOJICKYJISIPHOW CTPYKTYpPE U, KaK MPaBHJIO, TEMOHCTPUPYIOT 3 (HEKTUBHOCTh MPOTHB ITHPOKOTO CIICK-
Tpa IPaMIOJIOKHUTEIBHBIX ¥ TPAMOTPHUIIATEIIFHBIX OaKTEpUi, HHTHOUPYS CHHTE3 KICTOYHON CTEHKH OaKTECpHH.
ITockoJBKY Y MUIIICHH JICKAPCTBCHHOTO CPEICTBA HET SYKAPHOTUYCCKUX AHAIOTOB, HX TOKCUYHOCTDH SIBIISICTCS
HU3KOH U OHH, KaK MMPAaBHJIO, XOPOIIO NepeHocATcss. OHU OCTAIOTCS OTHUMHU U3 HanboJiee MMPOKO Ha3HAYACMBIX,
6e3omacHbIX 1 3G (PEKTUBHBIX JIEKAPCTBEHHBIX CPEACTB, TOCTYITHBIX Ul OOPHOBI ¢ OakTepruaibHOM MH(DEKIHEH.
OpHako ux 3pPEKTUBHOCTh OTPAHNYEHA BBHICOKO YCTOHYMBHIMH HH()EKIIMOHHBIMA IITAMMAMH, TAKUMH KaK yC-
TOMYMBBIE K METHIIMIUTMHY mTamMMbl Staphylococcus aureus (MRSA) u mTamMmbl ¢ MHOXKECTBEHHOW JIEKapCT-
BeHHOH yctoiunBocThio (MJIY) Pseudomonas aeruginosa, Acinetobacter baumannii, Escherichia coli, Kleb-
siella pneumoniae u npyrue Enterobacteriaceae. Takue ycTOWIUBBIE OAKTEPUU SBISIOTCS OCHOBHBIMHU MPUYHHA-
MU 3a00J1eBaeMOCTH U cMepTHOCTH manueHToB. Helfand, B-lactams Against Emerging 'Superbugs': Progress and
Pitfalls, Expert Rev. Clin. Pharmacol. 1(4):559-571 (2008).

Bera-makTamMHbIC aHTHOMOTHKH, IO OTACIHHOCTH M B KOMOWHAIIMK C WHTHOWTOpamMH Oera-lakramas, mpo-
JTOJDKAIOT MPEACTABIATE COOOH BAXKHYIO YaCcTh aHTHOAKTEPHUALHBIX CPEICTB, UCIOIB3YEMBIX Il OOpHOBI C 3a-
OoneBaHueM. Y CTOHYMBOCTE K O€Ta-TaKTaMy MPH TPaMOTPUIIATEIBHBIX WH(EKIMIX B OCHOBHOM OOYCIIOBJICHA
OeTa-TakTaMa3HON aKTHBHOCTBIO, M 3HAYUTENIFHAS 3aBHCUMOCTh OT OCTa-JIAKTaMHBIX aHTHOMOTHKOB MpPUBEIA K
JTUBEPCUDHUKAIINY U YBEITUUCHHUIO PACTIPOCTPAHCHHOCTH OcTa-IakTama3. DT OeTa-TaKTaMasbl BRI3BIBAIOT YCTOM-
YUBOCTH JlaXKe K CaMbIM HOBBIM OeTa-TakTaMHBIM aHTHOMOTHKaM. Llarrull, et al., The Future of Beta-Lactams,
Current Opinion in Microbiology, 13:551-557 (2010).

OCHOBHOM yrpo30#l 3G(EKTHBHOCTH ITHX IPENapaToB SBISETCS PACTyIIas paclpoOCTPaHEHHOCTh OeTa-
nmaktama3 pacmmpenHoro criiektpa (ESBL). bera-iakramassl - 3T0 hepMEHTBI, KOTOPHIE BEIPA0ATHIBAIOTCS HEKO-
TOPBIMU OAKTEPHUSAMHU U OTKPBIBAIOT KOJIBIIO OeTa-TaKTaMHOW 9acTH OeTa-JTaKTaMHOTO aHTHOWOTHKA, TEM CaMBbIM
Je3aKTUBHPYS ero. B HacTosIiee BpeMs CymIeCTByeT YeThIpe Kiacca OeTa-lakrama3, 0003Ha9aeMBIX KaK Kilacc
A, knacc B, xmacce C u kmace D. Bera-nmakramassr kinacca A, kinacca C u kiacca D npeactaBisioT co0oit cepruHo-
BBl OeTa-akTamasbl, a Oera-JlakTamasbl kjacca B mpemcTaBisioT coOol Metamio-Oera-imakramassl (MBJI).
Bush & Jacoby, Updated Functional Classification of B-Lactamases, Antimicrobial Agents and Chemotherapy,
54(3):969-976 (mapt 2010 r.).

s moBbimeHust 3¢QEeKTUBHOCTH OeTa-IaKTaMHBIX aHTHOMOTHKOB OBUTH pa3pabOTaHBI HEKOTOPHIC WHTH-
outopsl Oera-maktamas. OIHAKO JOCTYIHBIC B HACTOSIICE BPEMs HHIHOUTOpHI OeTa-lNakTaMa3 BO MHOTHX CITy-
YasX HEJOCTATOYHBI JJIS MPOTHBOACHCTBHUS MOCTOSIHHO PACTYIIeMy pa3HooOpasmro Oera-makramas. Tpu Haubo-
Jiee 4acTO WCIONB3YEMbIX B HACTOSINEE BPEMs arcHTa MPOTUB CEPUHOBBIX OeTa-TakTamas - KIaBYJIaHOBAs KH-
CJIOTa, Ta300aKTaM U CYNBOAKTaM - 00JIaIal0T aKTUBHOCTHIO TOJBKO MPOTHB OMpPECICHHBIX (PEPMEHTOB Kiacca
A, 9TO cepbe3HO OTPaHUYNBACT UX MPAKTHUECKYIO IIEHHOCTh. KpoMe Toro, HOBBIe HHTHOMTOPH OeTa-TaKTaMas,
HEeIaBHO OJOOpEHHBIC UM HAXOJIIIMECS B HACTOSIIEE BPeMs B CTAIWH KIMHHYECKUX HCIBITAaHUH, TAKHE Kak
aBuOaktaM U MK-7655, mOCTyIHBI TOJIBKO IS BHYTPHUBEHHOTO NIPUMEHEHHUS W ACHCTBYIOT MPEUMYIIIECTBEHHO
Ha ¢epMeHThI kiacca A 1 C, ¢ MUHUMaJIbHOU 3 (GEKTUBHOCTHIO TIPOTHB OeTa-akTaMas kimacca D. Bebrone, et
al., Current Challenges in Antimicrobial Chemotherapy: Focus on -Lactamase Inhibition, Drugs, 70(6):651-679
(2010). XoTs 3T areHTHI MPEACTABIIAIOT COOOH 3HAYUTEIHHOE YIYUIICHHE 10 CPAaBHEHHIO C TOCTYITHBIMH B Ha-
CTosiiee BpeMsi HMHTHOMTOpaMu OeTa-lakTamas, Il OOphOBl CO 3HAYUTENHLHOM YCTOHYMBOCTBIO K OeTta-
JaKTaMaM, HaOIIF0JaeMO# B HACTOSIIEE BPEMs, JKEIATSIbHBI areHTHI, 3()(EKTUBHO JCHCTBYIOIINE MPOTHUB BCEX
TPEX KJIACCOB CEPHHOBEIX OeTa-JIakTamas, ¢ JOIOJHUTEIBHBIM MPEUMYIIIECTBOM JIOCTYITHOH mepopaibHo 3¢ dek-
TUBHOU JICKAPCTBEHHOU (hOPMBI JIJIs MPUMEHEHUSI 32 MpeiesiaMu OOJBHUIEL. B HacTosIIee BpeMs HEe CYIIECTBYET
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O0IOOPCHHBIX WHTHOMTOPOB OeTa-TakTaMas, KOTOPBIC BBOJATCS MepopaibHO W 3()(HEKTUBHBI NPOTUB OcTa-
nakTama3s kiracca C wm kimacca D, B To BpeMsi Kak YpOBHH YCTOWYHBOCTH K OOBIYHBIM aHTHOMOTHKAM IPOJIOJ-
JKAIOT PacTu.

CoequHEeHHs, CX0KUE C OMMCAHHBIMHU B HACTOSIIEM JOKYMEHTE, Takke 00Jagaromiue mMHUpoKuMu npodu-
JISIMU MHTHOHUpOoBaHus OeTa-nakTamas (3¢ ekTruBHBIE MPOTHB OOIBIIMHCTBA OeTa-TakTaMas kiacca A, kiacca C
n knacca D), 6pumm onmcarbl B WO 2013/150296. Ota mateHTHas 3asBKa OTHOCHTCS K COSAMHECHUSM CIIEIYIO-
et Gopmymbr:
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B 10 Bpems kak coeauHeHus, onucannbie B 3agBke WO 2013/150296, npenctaBisioT co00i 3HAYNTEBHOE
yIIydIIeHNE B CIIEKTPe HHTHONTOPOB OeTa-akTamas, B HaCTOAIICE BPpeMsl TOCTYITHBIX Ha PHIHKE WIN B KIIMHIYE-
CKOM TMpaKTHKe, COSANHEHIS, ONFCaHHBIC B 3TOW 3asBKE, MOXXHO BBOAWUTH TOJIHKO BHYTPHBEHHO (B/B), TOCKOJb-
Ky OHH HE SIBIIOTCS MEpOpabHO OMOTOCTYNHBIMU. boiiee TOro, pacKphIThle B HEW COSAWHEHHS HEBO3MOXKHO
CAeNaTh MepoparbHO OMOMOCTYIHBIMH ITyTEM HCIIOJNB30BAHHS MPOJIEKapCTBA MO CYNIb(ATHON aKTHBUPYIOIIEH
rpymnme B Mosiekyie. CreoBatenbHo, 3TH 3G (EeKTHBHBIE HHTHOUTOPHI OeTa-lakTaMa3 OrpaHUYeHbl BHYTPHBCH-
HBIM WJIM TTApEHTEPATbHBIM BBEJICHHEM, YTO OOBIYHO MPOUCXOAUT TOJIBKO B YCIOBUSAX cranuoHapa. COOTBETCT-
BEHHO, JJIs TIAIIMCHTOB C CEPbE3HBIMH YCTONYMBBIMUA WHPEKIIUSIMH, KOTOPBIC TIPH 3TOM B OCTAIBHOM 3I0POBBI U
HE HYXIAIOTCS B TOCITUTAIU3AINH, WIH MTAMCHTOB, KOTOPBIX MOXKHO OBLIO OBl BBITUCATH W3 OOJBHUIIBI, HO KO-
TOpBIC TOYYMWITH OBl TIOJB3Y OT AaHTUOAKTEPHATBHOTO JICUCHHS B aMOYIaTOPHBIX YCIOBHAX (TaKKE M3BECTHOTO
Kak "CTyIeHUaTas Tepamus ¢ IepexXoI0M Ha MePOPATBHBINA MyTh BBEJACHUA"), CYIIECTBYIOT JIUIIb OTPAHUYCHHBIC
BapuaHThl teueHus. CoenuHaenus, onrcanubie B 3assBke WO 2013/150296, moryT obecrieunTs marpenTaM oosiee
3¢ dexTrBHOE M OOJIEEe MUPOKOE MHTHOMPOBAHUE OeTa-TaKTamas, 4eM JF000H M3 W3BECTHBIX HAa HACTOSIIIHA MO-
MEHT TIpemnapaToB, HO YKa3aHHBIE COSIWHEHHS B HACTOSIIEE BpeMs TPeOYIOT BHYTPUBEHHOTO BBEICHUS B OOJIb-
HUYHBIX YCIIOBHSX CTAI[MOHApA.

Cy1miecTByeT ocTpasi HEOOXOAMMOCTh B HOBOM ITepOpaIbHOM HHTHOWTOpE OeTa-lakTaMas MIHUPOKOTO CIIeK-
Tpa JeHCTBUS, KOTOPHINA MpUHEC ObI 3HAYNTEIHHYIO NOJIB3Y MAlleHTaM, HH(UIIIPOBAHHBIM YCTOMYMBBIMHU TaTO-
TeHaMH, KOTOPBIC MOTJIA ObI IPOXOIUTH JICUCHHE 32 TPeeiaMi OOJNBHUIIBI, WM TOCITHTAIN3UPOBAHHBIM IaITH-
€HTaM, KOTOpbIe MOTYT HE UMETh Ha/IC)KHOT'O BEHO3HOTO JIOCTyNa. Y TaKUX MallMEeHTOB MOTYT OBITh CEphE3HbIC
OCIIOXKHCHHBIC MH()EKIIUU MTATOTCHOB, MPOAYIMPYIOUINX OJHY WM HECKOJNBKO OeTa-TakTaMas, HO UM MOXET He
TpeOOBAThCS JICUCHHE B YCIIOBHUIX CTAllMOHAPA, WU TaKHE MAlMCHTHI BBI3IOPABIUBAIOT OT HH(EKIIHI, KOTOPHIC
W3HAYAIBHO YCICIIHO JICYMINCh KOMOMHAIMeH OcTa-makrama [V mokoneHus/MHruouTopom Oera-iakramas, HO
HNONXYyYWIM OBl TOJB3Y OT JaybHeHInell KOMOMHUpPOBAaHHOM Tepamuu OeTa-lakTaMoM/HHruOuTopoM Oera-
JIaKTaMa3 3a MpejesiaMi OOJIBHHUIIBL, YTO OBIJIO OBI BOSMOYKHO TOJBKO MPH MPUMEHEHHH IEPOPATHFHO aKTUBHOTO
uHrnduTopa OeTa-IaKTaMas MHUPOKOTO CIEKTpa ASHCTBHA, TAKOTO KaK ONMCAHHBIA B HACTOSIIEM TOKYMEHTE.

Kpowme Toro, mammeHTaM ¢ yCTOHYMBBIMU OaKkTepHanbHBIMHA HH(EKINUAMH, KOTOPBIE TPEOYIOT TOCIIUTATH-
3alWu JUIA HAYaIbHOTO JICUCHHS, COeINHEHHS COTJIACHO HACTOSAIIEMY H300pEeTeHHI0, KaK OMHCaHo B (opmynax
(Ta), (ITa), (ITla), (IVa) u (Va), MoryT OBITh BBEJCHHI BHYTPHUBEHHO B YCIOBHIX CTAIlMOHApa, MOKA TAIMEHT HE
CTaHET IOCTATOYHO CTAOWIBHBIM IS MPOJODKCHUS JICUCHHS B aMOyJIaTOPHBIX YCJIOBHsIX. [locie BBIIMCKH Ta-
IIUEHT MOXKET IMPOJOJDKUTH TEPAITHIO TEM XK€ JICKAPCTBEHHBIM CPEJCTBOM ITyTEM BBEJCHUS COSIMHEHUs COTac-
HO mo6oit u3 popmy (1), (I1), (III), (IV) umu (V) B aMOyIaTOpHBIX YCIOBHSX, IPOJOIIKAsL IPHU ATOM HETIPEPHIB-
HOE JICUYeHHE J0 TeX II0p, MoKa OakTepuansHas HHpeKnus He OyaeT BeliedeHa. B HacTosee BpeMs He cyIecT-
ByeT HHTHOUTOPOB [-makTamas kiaccoB A, C u D, KoTopbie MOXHO ObUTO OBl H3HAYAJIFHO BBOAUTH B/B C JOTIOJN-
HHUTEJILHBIM TIPEUMYIIECTBOM IEPOPAILHOTO BBEJCHUS, KOTJa MAIlMEHT MMOYYBCTBYET ce0sl JOCTATOYHO XOPOIIO,
YTOOBI OBITH BBITHMCAHHBIM M3 OOJBHHILI. BO3MOXHOCTH JJIs Bpaya alanTHPOBATh JICUCHHE K MOTPEOHOCTSIM
MAIMEHTA MO3BOJMIA ObI PAHBIIC BHIMHCHIBATH MAIIMCHTOB, HYKIAIOIIUXCS B TOCIHUTAIN3AIUH, U 3HAYUTCIHHO
CHH3UTH 3aTPaTHl Ha JICUSHHE B IIeTIOM, H30eras JNINTeTFHOTO IpeObIBaHNS B OOIBHUIIE.

Cy1iecTByeT oCTpas HEOOXOJAMMOCTh B HOBBIX TEpOpPaIbHO aKTUBHBIX WHTHOHMTOpax Oera-imakTamas, d¢-
(heKTHBHBIX MPOTHUB OoJIee YeM OTHOM n3 OeTa-makramas kiacca A, C u D.

Kpartkoe onucanue n300peTeHus

H306pemenue OTHOCUTCS K COCTUHEHUAM, TIPEICTABIISIONIAM COOO0H MepopaIbHO JOCTYIHBIE HHTHOUTOPHI
Ocra-makramas. CoequHEHUS U WX (apMaICBTHICCKH MPUCMIICMBIC COJM B KOMOWHAIMH ¢ OeTa-TaKTaMHBIMU
AHTHOMOTHKAMH TTOAXOMIAT JUIS JICUCHUS] OaKTepHaIbHBIX WH(QEKIUH, BKIIFoYask HH()EKIINU, BEI3BAHHBIC OpTaHU3-
MaMH, YCTOWYHMBBEIMH K JICKAPCTBEHHBIM CPEACTBAM, BKIFOYAs OPTaHU3MBI C MHOXKCCTBEHHOW JICKapPCTBEHHOM
YCTOHUUBOCTBIO.

Bornee koHKpeTHO, N300peTEeHNE OTHOCUTCS K COSAMHEHUSIM CIIEAYIONMX (Gopmyi:
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R' Bei6pan u3 -C(O)NR'R?, rae R’ mpexncrasmsier co6oii Bogopox u R npexcrasmsier coGoii:

1) dbenmn, HeoOs3aTenmbHO 3amerneHHbIH Ci-Cs-ankmnoM unu C;-Cs-ankumin-NH,,

2) Cy-Cs-anmkun win

3) C;-C;-ankokcH,

rJie KaXIbIi aNKHi MIIM alKOKCH M3 MpeacTaBieHHbIX R® neoGssarensho u HezaBucnmo 3amener Ci-Co-
uukioankuioM, -CN, -OH, -NH,, -SO,NH,, -NHSO,NH,, -C(O)NH,, -NHC(O)(C,-C;-ankunom), nupa3uHu-
JIOM, OKCUTaHIJIOM, OKCA30JIMIIOM WM TTHPPOJIMAHHIIOM, HEOOSI3aTEIEHO 3aMEIICHHBIM OJTHIM HIIH O0Jiee Kap-
6oxkcuiiom, propom i -C(O)O(C,-Cg-anmkumiom);

R? npencrasiseT coooit Ci-C;-amkum,

R’ npencrasiseT coooi Ci-C;-amkum,

R* 1 R’ He3aBHCHMO MPEACTABISIOT cOGOM BOLOPO, METHI HIH GTOP; 1

R® npeacraBisieT coboit Bogopon, Ci-Cp-ankxwmi, C,-Cy-ankmn-OC(O)-(NHC,-Cg-ankmn)-C(O)C-Cs-
ankokcH, C;-Cy-ankmn-OC(0)-C-Cy-ankun wiu C;-Cy-ankmn-OC(0)-C-C;-aaKoKcH.

Hacrosiee n3o0peTeHre TakKe OTHOCHTCSA K MPUMCHCHHIO COCTUHCHHUS O M300PETEHUIO WK eTo dap-
MAIICBTUYCCKH MPUEMIIEMON COJIH, B KOMOMHAIIMU ¢ OeTa-JIaKTaMHBIM aHTHOMOTHUKOM, B JICUCHUU OaKTepUAb-
HOW MH(EKIMU Y HYXKIAIOMIET0Cs B 3TOM CyOBEKTa.

Ionpo6Hoe onncanne u3odpeTeHUs!

B oaHOM U3 acmekToB M300peTeHue OTHOCUTCSA K coemuHeHuro ¢opmydnsl (1), mpeacraBisromemy co0oi

MIEPOPATLHBI HHTUOUTOP OeTa-TaKkTamas:

R?

WM ero (papMareBTUIEeCKH MPUEMIIEMOI COJIH, TIe

R' mpencraBmser co6oii -C(O)NR'R®, -CN, dennn, 5-7-wnennsii rerepoapun, -C(O)NR'NR'C(O)R’,
-C(O)NR'OR '’ mymu C,-Cg-anKkunpHyo Tpymily, e ajKiibHas TPYIIa 3aMemiesa 1-3 rpymmaMu, COCTOSIMME
u3 ranoreHa, C;-Cs-ankokcu, -OH, -CN, —NR7R8, -NR7COR9, 5-7-41€HHOrO reTepoapuia u 5-7-4JIeHHOro rere-
POLMKITIIIA, U TAC (SHUI U TeTSPOAPUII, IPEICTABICHHBIC CPEIU R, HEOBS3aTEIBHO M HE3aBHCHMO 3aMEIICHBI
1-3 rpynmamu, BeIOpanHbIMU U3 ranoreHa, -OH, C;-Cs-ankokcu, -CN, -NR'R® u -CONR7R8;

R? u R® HesaBucumo BEIOpaHbI U3 Boiopoa, ranoreHa, Ci-Cs-ankmia u C;-Cg-IIUKI0ATKIIA;

R* u R’ HesaBucumo BBIOpaHBl W3 BOAOpoaa, TraioreHa, -CN, —COZRQ, C;-Cs-ankuna u C;-Cs-
TaJIOTeHAIIKHIA;

R® npenacrasisieT coboit Bomopon, C,-Cp-ankwmi, C;-Cy-ankmi-C,-C;-ankokcu-(NR'C-Cg-anknmn)-C,-C;-
ankokcH, C,;-Cy-ankun-C,-Cs-ankokcu-C,-Cs-ankokcu, C,-Cir-ankenun, C;-Co-IUKI0AIKII, 5-7-4JICHHBIH Te-
TEPOAPWIT U 5-7-4JIEHHBIA TETEPOIUKIII, T aTKWI, alKeHUJ, [UKJIOANKIII, TeTepoapuil U TeTEPOIUKINIT He-
00s13aTeTLHO ¥ HE3aBHCHMO 3aMeIleHBI 1-6 TpyIimmaMu, BEIOpaHHBIMU U3 KapOoKcwmia, ramoreHa, C,-Cg-amKkoKkcH,
C,-Cy-ankmina 1 Gpernna. B kauecTBe ambTepHATHBEI, R® npencraBiset cobort Ci-Cy,-ankmi, C;-Cy-ankmn-C;-Cs-
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ankokcH-(NR'C-Cg-ankun)-Ci-Cs-ankoken, C;-Cy-ankmi-C,-Cs-ankokcu-C;-Cs-ankokcu, C,-Ciy-ankenun, Cs-
Co-LMKJIOAJIKWII, 5-7-4JICHHBIA TeTepoapuil U S5-7-4JIeHHBI TeTePOLUKIIMI, TI€ KW, aTKeHU, [UKIOAIKHII,
TeTepoapui M TETEPOITUKIII HeOOsI3aTEIbHO M HE3aBUCUMO 3aMeEIIeHbI 1-6 rpymnamMu, BEIOpAaHHBIMU U3 KapOOK-
cuia, ranmorena, C;-Cg-ankokcu, C,-Cg-asIkuiia u peHuna;

kaxapii R’ u R® nesasucumo npencrapiseT codoit Bomopoa, C;-Cs-ankwmi, C,-Cs-ankokcu, permi, Cs-Ce-
UKIIOATTKHT, 4-7-4JIEHHBIA TeTePOIMKIIMI WM 5-7-4JICHHBIN TeTepoapuil, TAe alKuil, allKOKCH, (GEHWI, ITUKI0-
KT, TETEPOLHKIINIT MM TeTePOAPHI, IPEACTABICHHbIH R’ min R®, Heo6s13aTebHO W HE3aBUCHMO 3aMelIeH |-
6 rpynmamu, BEIOpaHHBIMH U3 5-0-4JICHHOTO T€TEPOLMKIINIIA, He0O3aTeIbHO 3aMEIIEHHOTO OJHUM WM JIBYMS
atomamu -F, xapbokcunom mmm -CO(OC gankmnom), 5-6-unennoro rerepoapmia, -CN, -OH, C;-C;-amkuna,
HeoOs3atenbHo 3amerinenHoro -NH, wmiaun-OH, C;-Cs-ramorenankwna, C,;-Cs-ramorenankokcu, C;-C;-aakokcu
-NHCO(C;-Cs-ankuna), -NHCO(C;-Cs-amkokcu), -S(O),NR'R", -NHS(O),NR'R", -NHS(0O),(C;-Cs-ankuina),
-NRR" u -C(O)NR'R"; xaxnmprii R’ npenctaBisier coboit C-Cg-ankmn, C;-Cg-ranorenankmi, C;-Cg-
rajoreHankokcu win C;-Cg-alTKOKCH;

xaxsiit R'” mpescraBiser coGoit C-Cs-aiki, HeoOA3aTENbHO 3aMEIIEHHBIH -6 TpyNIaMu, BEIOPaHHEI-
MU U3 5-6-4JIEHHOTO TeTePOIMKINIIA, He00s3aTeTbHO 3aMEIEeHHOT'0 OJTHAM WK JByMs aToMaMmu -F, kapbokcu-
aom min -CO(OC samkunom), C;-Cg-miuknoankumna, 5-6-unmeHHoro rerepoapwna, -CN, -OH, -NHCO(C,-C;-
ankmna), -NHCO(C;-Cs-ankokcu), -S(O),NR'R", -NHS(O),NR'R", -NHS(O),(C;-Cs-anxmma), -NR'R" wmm
-C(O)NR'R";

kaxaelid R' 1 R" He3aBHCHMO mpescTaBisieT co00r BOIOPO, METHII, STHII WM mporwi; wik R' 1 R" BMe-
CTE C aTOMOM a30Ta, K KOTOPOMY OHH IPHUCOEAWHEHBI, 00pa3yloT S5-0-4JIEHHBIH TeTEPOIUKIIWI, TP YCIOBUH,
YTO MO0 MEHbIIEH Mepe OJIUH U3 R*u R’ ne MPECTaBIsCT COOOH BOJIOPOSI.

B eme oxHoM acrekte m3obperenus R' B popmyne (I) mpencrapmser coboit -C(O)NR'RY, -CN, denni, 5-
6-unennsiit rerepoapu, -C(O)NR'NR'C(O)R’, -C(O)NR'OR" mwm C;-Cg-ankunpHyro rpymiy, rie alKmibHas
rpynna 3aMenieHa 1-3 rpynmamu, coctosammmu u3 ranorena, C-Cs-ankokeu, -OH, -CN, —NR7R8, —NR7COR9, 5-
6-4JICHHOTO TeTepoapwia U 5-7-4JICHHOTO TeTEPOLUKIINIIA, U T (DEHWT U TeTepOapul, IPEACTABICHHBIC CPEIU
Rl, HeoO0s3aTeTbHO U HE3aBHCHMO 3aMelieHbl 1-3 rpynmamu, BeIOpaHHbIME K3 ranorena, -OH, C;-Cs-ankokcw,
-CN, -NR'R® u -CONR'R?;

R® npenacrasisieT coboit Bomopon, C,-Cp-ankwmi, C;-Cy-ankmi-C,-C;-ankokcu-(NR'C-Cg-anknn)-C,-C;-
ankokcH, C,;-Cy-ankun-C,-Cs-ankokcu-C,-Cs-ankokcu, C,-Cir-ankenun, C;-Co-IHUKI0AIKII, 5-6-4JIEHHBIH Te-
TEPOAPWIT U 5-7-4JIEHHBIA TETEPOIUKIII, TNl aTKWI, alKeHUJ, [UKJIOANKIII, TETepoapuil U TeTEPOIUKINIT He-
00s13aTeTbHO ¥ HE3aBHCHMO 3aMeIleHbI 1-6 TpyIimnaMu, BEIOpaHHBIMU U3 KapOoKcwia, ramoreHa, Ci-Cg-aIKkoKkcH,
C-Cg-ankmia u ¢eHmna (B KauecTBe anbTepHATHBBI, R mpencrapmset coboit C,-Cyp-amkmin, Ci-Cy-ankun-C-Cs;-
ankokcH-(NR'C-Cg-ankun)-Ci-Cs-ankoken, C;-Cy-ankui-C;-Cs-ankokcu-C;-Cs-ankokcu, C,-Ciy-ankenun, Cs-
C0-LMKJIOAJIKMII, 5-6-UJICHHBINA TeTepoapuil U S5-7-4JIeHHBIA TeTePOLUKIIMII, TI€ KU, aKeHWU, [UKIOAIKHII,
reTepoapwi U TeTSPOIMKIAIT Heo0A3aTeIFHO U HE3aBUCHMO 3aMEIICHEI 1-6 TpymamMu, BEIOPaHHBIMU U3 KapOOK-
cuna, ranoreHa, C;-Cg-ankokcu, C-Cg- ankuna u HheHUNIa); U Kax bl R’ u R® HezaBucumo MpEeJCTaBIIET COOOU
Bomopon, Ci-Cs-ankmi, C;-Cs-anxokcu, ¢enmn, Cs;-Ce-UUKIOANKWI, 4-7-4JICHHBIH TETEPOIMKIWI HIH 5-6-
YJICHHBIN TeTepoapuI, TIe aaKuil, aIKOKCH, (DeHUJI, IIMKIIOATKIII, TETSPOIMKIAI WM TeTEPOapHII, IPEICTABICH-
it R7 wmn R®, HeoOs13aTeIbHO U HE3aBHCHMO 3aMeIleH 1-6 rpyImaMu, BHIOPAHHBIME U3 5-6-4ICHHOTO TeTepo-
UKITWIIA, He00s3aTeTbHO 3aMEIIEHHOTO OJHUM WU IByMs atromamu -F, kapookcunom uinu -CO(OC _samkunom),
5-6-unennoro rerepoapmna, -CN, -OH, C,-Cs-ankuna, HeoOs3aTenpHo 3amemnieHHoro -NH, wmu -OH, C;-Cs-
ranorenankuia, C;-Cs-ramorenankokcu, C;-C;-amkokcu -NHCO(C,-Cs-ankmna), -NHCO(C;-Cs-ankokcu), -
S(O),NR'R", -NHS(O),NR'R", -NHS(O),(C;-C;s-ankuna), -NR'R" u -C(O)NR'R"; xaxmpiii R’ MIpEeACTaBISET
co6oii C;-Cg-ankui, C,-Cg-ranorenankui, C;-Cq-ramoreHankokcu win C;-Cg-alKOKCH;

B eme onHOM acniekte n300peTeHne OTHOCUTCS K coequHeHnIo popmydsl (11)

R

R, AN

!
e
¥‘NE
O
2,
O
/
A

n
WK ero (papMaIeBTHICCKH MPUEMIICMOI COJU, TAC MepeMEHHEBIC Rl, RZ, R4, R’ u R® sBisroTes TaKUMHU,
Kak omnpeneneHo At Gopmyisl (1).
B onHOM 13 acniekToB M300peTeHne OTHOCUTCS K coequHernto Gopmysr (I1T)
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WK ero (papMaIleBTHICCKH MPUEMIIEMOI COJU, TAC TepeMeHHEBIC Rl, R3, R4, R’ u R® sBisroTest TaKUMHU,
Kak onpezeneHo 11 popmyast (I).
B eme ogHOM acriekTe N300peTeHe OTHOCUTCS K coequHeHNIo hopMyitsl (IV)
o]

av
WM eTo (apMareBTHYECKU MTPUEMIIEMOU COJIH, T/Ie IIepeMeHHbIE R*, R® u R® siBIstfoTest TakuMH, Kak ompe-
neneno st popmysl (1).
B eme ogHOM acriekTe n300peTeHe OTHOCUTCS K coequHeHuI0 hopMytsl (V)

o)

) L’m,,, AN

HN

I ero hapManeBTHYECKH MpHeMIeMoii conu, rae nepeMennbie RY, R® u R® sBisoTcs Takumu, kak omnpe-
neneno 1t popmyst (1).
B eme onHOM acniekte n300peTeHne OTHOCUTCS K coequHeHNI0 popmyIsl (Ia)
RZ

1 3
R, R

S

M ero (papMaleBTHYeCKH IpHeMIeMoii conm; Tae: R' mpencrasimser coboit -C(O)NR'R?, -CN, denmn, 5-
7-anennsiii rerepoapmi, -C(O)NR'NR'C(O)R’, -C(O)NR'OR'’ mmn C;-Cg-ankmiabHyro Ipymmy, Tae alKuibHas
rpymnma 3aMmenieHa 1-3 rpymmamu, coctosmmmu u3 rairorena, C,-Cs-ankokcn, -OH, -CN, —NR7R8, —NR7COR9, 5-
7-4JICHHOTO TeTepoapuia U 5-7-4JIeHHOTO TeTePONUKIINIA, U T/ie GEeHWI U TeTepoapuil, TPEICTABICHHBIE CPEIU
Rl, HeoO0sI3aTeIbHO M HE3aBUCUMO 3aMelleHbl 1-3 rpynnamu, BeIOpaHHBIME 13 ranorena, -OH, C;-C;-ankokcw,
-CN, NR'R® u —CONR7R8; R? u R® nesasucumo BEIOpaHBI U3 Bojopona, ranoreHa, C;-Cs-amkmna u Cs-Ce-
LHUKJIOATKWIIA; R* u R’ HesaBucumoO BEIOpaHBI U3 BOAOpOAa, ramoreHa, -CN, -CO;RQ, C;-Cs-ankuna u Ci-Cs-
rajJoreHajKuiIa; Kax bl R’ u R® nezasucumo npeactaBiseT coboit Bogopon, C-C;-ankwmi, C;-Cs-ankokcu, de-
HII, C3-Co-IUKITOANKII, 4-7-4ICHHBIH TeTePOIUKIII WIH 5-7-4ICHHBIN TeTepoapwi, TIe ajKII, alKoKcH, de-
HUWI, IUKIOATKWI, TEeTEPOLUKIINI WIH TeTepoapuil, MpeACcTaBICHHBIH R’ wn R®, Heo6s13aTeIbHO 1 HE3aBHCHMO
3aMelieH 1-6 rpynmamu, BEIOpaHHBIMH U3 5-6-UJICHHOTO TeTePOIUKIINIA, HE003aTeIbHO 3aMEIEHHOTO OJHUM
nnu nByms atomamu -F, kapookcwmom mm -CO(OC,_¢ ankuioM), S-6-anennoro rerepoapmia, -CN, -OH, C;-Cs-
ankuia, HeoOs3arenpHo 3amemeHdHoro -NH, uinn -OH, C,-Cs-ranorenankana, C,-Cs-ramorenankokcu, C;-C;-
ankokcu -NHCO(C,-Cs-ankxuna), -NHCO(C,-Cs-ankokcu), -S(O),NR'R", -NHS(O),NR'R", -NHS(0),(C;-Cs-
ankwra), -NR'R" u -C(O)NR'R"; xaxkmbrit R’ npencraBisier coboit C,-Cg-amkun, C,-Cg-ranorenankmn, C;-Cg-
rajoreHadkokcu uiu C;-Cg-allKOKCH; KaxXabIi R" npezactaBisieT coboit C;-C;-ankui, Heo0s3aTeIFHO 3aMeIICH-
HBIHA 1-6 TpynmmaMu, BRIOPAHHBIME U3 5-0-4JICHHOTO TETEPOIMKIIMIA, HEOOS3aTEIEHO 3aMEIICHHOTO OJTHIM WA
nBymst atomamu -F, xapookcmiom mm -CO(OC, gankunom), C;-Ce-IUKIOANKIIA, 5-6-4JICHHOTO TeTepoapa,
-CN, -OH, -NHCO(C;-Cs-ankuna), -NHCO(C;-C;-anmkokcu), -S(O),NR'R", -NHS(O),NR'R", -NHS(0),(C;-Cs-
ankmna), -NR'R" mim -C(O)NR'R"; u xaxxnpiid R' 1 R" He3aBucuMo npencraBisieT co00i BOIOPOI, METHII, STHII
w nponwi; i R' m R" BMecTe ¢ aToMoM a30Ta, K KOTOPOMY OHM IPHCOCIMHEHBI, 00pa3yroT 5-6-uIeHHbIH
TeTEePOLMKIINII; TIPY YCIOBUH, YTO TI0 MEHBIIIEH Mepe OUH U3 R*u R’ He MPECTaBIsgeT COO0H BOIOPOI.

B eme ogHOM acrniekTe n300peTeHe OTHOCUTCS K CoequHeHNIo hopMytsl (Ia)

R?

' g
R, R

I ero hapManeBTHIECKH IpHeMiIeMoit comu; rae: R' mpencrasmser coboit -C(O)NR'R?, -CN, denun, 5-
6-unennbiii rerepoapmi, -C(O)NR'NR'C(O)R’, -C(O)NR'OR'’ mmn C;-Cg-ankmiabHyro rpymmy, Tae alkuibHas
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rpymnna 3aMenieHa 1-3 rpynmnamu, coctosammmu u3 ranorena, C-Cs-ankokeu, -OH, -CN, —NR7R8, —NR7COR9, 5-
6-4JICHHOTO TeTepoapwia U 5-7-4JICHHOTO TeTEPOLUKIINIIA, U T1ie (EHWT U TeTepOapul, IPEACTABICHHBIC CPEIU
Rl, HeoO0s3aTeTbHO U HE3aBHCHMO 3aMelleHbl 1-3 rpynmnamu, BeIOpaHHbIME K3 ranorena, -OH, C;-Cs-ankokcw,
-CN, NR'R® u —CONR7R8; R? u R® nesasucumo BBIOpaHbl U3 Bogopona, ramoreHa, C;-Cs-ankwmna u C;-Cg-
LMKJI0ATIKHIIA,; R* u R’ HesaBucumo BBIOpaHbI U3 BOJApooza, ramoreHa, -CN, -C02R9, C,-Cs-ankuna u C-Cs-
rajoreHaIKmia; Kaxasii R’ u R® nezaBucumo npencrasiseT coboit Bomopoa, C;-Cs-ankun, C;-Cs-ankokcu, de-
U, C3-Co-IIUKITOQTKII, 4-7-9ICHHBIN TeTSPOIMKIAI HIIH S5-6-4JICHHBIN TeTepoapui, TIe ajJKuil, alKoKCH, de-
HUJI, IUKJIOATKII, TeTEPOLMKIAI HIIH TeTepoapriI, MpeacTaBieHHsIi cpenn R’ mm RY, Heobss3arensHo i Hesa-
BHCUMO 3aMeIIeH 1-6 rpynmnaMu, BEIOpaHHBIMU U3 S5-6-4JICHHOTO TeTEPOIMKIINIIA, HEO0sI3aTeIFHO 3aMEIIICHHOTO
oIHUM Wiy AByMs atomamu -F, kapookcuiom mim -CO(OC gankunom), 5-6-unennoro rerepoapuna, -CN, -OH,
C,-C;-ankuna, HeoOs3aTenbHO 3amenenHoro -NH, win -OH, C,-C;-ranorenankuia, C;-Cs-rajoreHankokcu, C-
C;-ankokcu -NHCO(C,-Cs-ankuna), -NHCO(C;-Cs-ankokcn), -S(O),NR'R", -NHS(O),NR'R", -NHS(0),(C;-Cs-
ankmna), -NR'R" u -C(O)NR'R"; kaxxnuprit R’ npeacrasisier coboit Ci-Cg-amkmn, C;-Ce-ramorenankmi, C;-Ce-
rajoreHaskokcu Ui C;-Cg-aTKOKCH; KaKIbIH R" npezactaBisieT coboit C-C;-ankui, HeoOs3aTeNbHO 3aMeIcH-
HBIA 1-6 TpymImaMu, BRIOPaHHBIMH U3 5-6-4JIEHHOTO T€TEPONUKIINIIA, HEOOS3aTENHHO 3aMEIISHHOIIO OTHUM FITH
neyms atomamu -F, xapookcmnom uimu -CO(OC_gankminom), C;-Cy-IMKI0aNKuIa, S5-6-4JI€HHOTO TeTepoapuia,
-CN, -OH, -NHCO(C,-Cs-ankuna), -NHCO(C,-C;s-ankokcn), -S(O),NR'R", -NHS(O),NR'R", -NHS(0),(C;-Cs-
ankwra), -NR'R" wnu -C(O)NR'R"; u xaxapiii R' 1 R" HezaBucumo nipencrasisier co00i BOIOPOA, METHII, DTHI
nu nporwit; wiak R' m R" BMecTe ¢ aToMoM a3oTa, K KOTOpOMY OHH MPUCOECIUHEHBI, 00pa3yIoT 5-6-uIeHHBIN
TeTEePOLMKIINII; IPY YCIOBUH, YTO TI0 MEHBIIIEH Mepe OIUH U3 R*u R’ He MpeCTaBIsgeT COO0H BOIOPOI.
B eme onHOM acnekte n300peTeHne OTHOCUTCS K coequHeHHI0 popmyisl (11a)

R?

N

(ITa)
Wik ero (GapMareBTHIECKH MPUEMIIEMON COJIH, T TIepeMEHHBIC R', R?, R* u R’ susiroTest TakuMu, Kak
omnpezeneno ast popmynsl (1a).
B oxHOM 13 acniekToB n300peTeHre OTHOCHUTCS K coeanHeHuto Gopmynsr (111a)
R}, R?
1, N

(Illa)

MM ero (apManeBTHUECKH IpHeMiIeMoii conu, rae nepemennsie R', R?, R* u R’ sisrorcs takumu, Kak
omnpezesneno ast popmynsl (1a).

B eme onHOM acniekte n300peTeHne OTHOCUTCS K coeqMHeHHI0 popmyisl (IVa)

o

J A

N
% g
N Z
N’
¢ o oH
o

(IVa)

WITH ero (hapMarieBTHUCCKH MPHEMIeMOH COlH, T/ae nepemennbie RY u R® sBISIOTCA TaKMMH, KaK Ompesie-
neno aist popmyisl (1a).

B eme onHOM acniekte n300peTeHne OTHOCUTCS K COSAMHEHUIO GpopMyIsl (Va)

HoN

W3

(Va)

WITH ero (papMarieBTHIECKH IPHEeMIIEMOil coii, rae mepemennsie R i R® sBisoTest Taknmu, kak ompee-
neHo s hopmynsl (1a).

B oxHoM 3 acrektoB m3obperernid, wist gopmyi (1), (Ia), (I) wm (Ila), R? npexcrasmser co6oit C;-Cs-
ankmn. B eme oxrom acmiexte mso6perenns, ast popmy (1), (Ta), (IT) wiu (I1a), R? npeacrapiseT coGoil METHIL.

B oxHOM u3 acmektoB m3obperenms, 1t popmyist (1), (Ia), (II1) u (Illa), R® npexcrasmsier cooii C;-Cs-
anku. B emre omroM acniexre u3obperenus, ans gopmyisi (1), (Ia), (1) u (IIa), R’ npeacrasiser coGoit MeTwL.
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B onHOM u3 acnektoB usobperenus, ans gopmyis (1), (Ia), (IT), (Ila), (IIT) u (Illa), R' BeiGpan u3 okca-
mazona, -C(O)NHNHC(O)(C;-Cs-amkmna), -CH,NH,, -CH,NHCO(C,;-C;-ankokcu), -CH,NHCO(C;-C;-
ankwra) win -CH,NHCO(C,-Cs-ranmoreHankmia), Tie OKcaanazom R' Heobs3aTeNBHO 3aMeleH -OH, C,-Cs-
AJIKOKCH,

-NR'R® nmi -CONR'R®. B onsom u3 acnektos m3o6perenust, wis dopmyist (1), (Ia), (I1), (ITa), (IIT) u (I1la), R'

BbIOpaH u3 -CH,NH,,
Q o o
)k”/\é:‘\ Fsc)l\u/\;\ i} )<o)l\”/\fs\

B ete oxHoM acrekte msobperenns, wst dopmyist (1), (Ia), (ITa), (II) u (I1a), R' npexcrasmser co6oii -

/\/\iﬁf Qiﬁ T+

1. Shi]

Y“\H)I\gf

rae R'! mpencrasnser co6oit Bogopox wmu -C(O)NH,. B oHOM U3 acnekToB n306peTenus, ams GopMyIbl
(1), (Ta), (II), (Ila), (IIT) u (Illa), R' npexcrapmser cooit -CN mwiu -C(O)NH,. B 0iHOM 13 acnekToB u306peTe-
s, 1 popmyist (1), (Ta), (I1), (I1a), (IIT) u (Illa), R' npexcrapnser co6oii -CN. B 0HOM 13 acHeKToB H306pe-
tenns, s dopmynst (1), (Ia), (1), (I1a), (IT) u (Illa), R' npeacrasnserco6oit -C(O)NH,. B 01HOM H3 acIeKToB
usobperenns, s popmyisi (1), (Ia), (IT), (ITa), (IIT) u (I1la), R' npencrasaster coboit -C(O)NR'R®. B oxsom u3
acnextoB m3o0perenus, mis dopmynst (1), (Ia), (II), (Ila), (III) u (Illa), xorma R' mpencrasuser coGoit
-C(O)NR'R?, R’ mpexncrasisier co6oii Bogopox i R® mpencraisier co6oii 1) derm, HeoGsM3aTENbHO 3aMEIICH-
Herid C,-C;s-amkunom wmm C,-Cs-ankun-NH,, 2) C;-Cs-anxun wim 3) C;-Cs-aqKokcH, TAe KK Ak I
AJIKOKCH W3 TIPEICTABIICHHBIX R® HeoGs3aTENbHO M HE3ABHCHMO 3aMENIEH C;-Cy-nmxmoankmioMm, -CN, -OH,
-NH,, -SO,NH,, -NHSO,NH,, -C(O)NH,, -NHC(O)(C;-Cs-ankuiom), mIpa3uHUIOM, OKCUTAHUIIOM, OKCA30JIH-
JIOM WA THPPOJIHIWHUIOM, HeoOs3aTeNbHO 3aMENICHHBIM OIHHM WM OoJjiee KapOOKCHIIOM, (TOPOM WIIH
-C(0)O(C,-C4-ankmmom). B ogHoM m3 acrektoB nzodperenus, aist hopmynsl (1), (Ia), (I), (ITa), (II) u (I1la),
xoraa R' mpencrasmser co6oit -C(O)NR'R®, R’ mpencrasnser coboit Bogopox u R® Beibpan u3 rpynmsi, co-

cTosmeH u3
IO G BT
Q/\:/
M I R

o ?/\O}LZ Q/\/‘z'i . )
NH NH N\
NP V) C i e SN

\/
S Ny Dy

-CHch n -CHon

B OJHOM W3 acIeKToB n306peTerns, 1t moboii u3 popmyi (1), (IT), (1), (IV) wu (V), R® npexcrasmser
co6oii C,-C,-ankun. B ogHOM U3 acnektoB n3o6perennus, ams moboii u3 dopmyi (1), (IT), (I11), (IV) wm (V), R®
MPE/CTaBISIET COOO0M ATMII, H30TPONHI, 2-0yTHI WIIN N30MEHTWI. B 0ZJHOM M3 acrieKToB M300peTeHus, IS JIIo-
6oit u3 popmyx (I), (IT), (IIT), (IV) umu (V), R® npencrasnser coboit n3onpomut. B 0HOM U3 aclekToB H306pe-
Tenus, 1uis mo6oit w3 popmy (1), (1), (I11), (IV) wm (V), R® npencrasnser coboit C;-Cy-amxmn-OC(0)-(NHC; -
Cs-ankmn)-C(0)C;-Cs-ankokcu, Ci-Cy-ankun-OC(0)-C-Cy-ankun wimn C;-Cy-ankun-OC(0)-C;-C;-ankokcu. B
OJIHOM M3 acIeKTOB M300peTenus, 1 1060k u3 popmyn (I), (IT), (1), (IV) wu (V), R® BeGpan u3 rpymmsi,

COCTOsIIEH 13
\; OTO\(
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CN,
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METWIa, H-TIPONHJIA, H-OyTHia, H-IIEHTUIA, H-TeKCHJIA, H-TENTHIIA, H-OKTHJIA WX H-HOHMIIA.

B omHOM M3 acmiekToB n300peTeHus, s oot u3 hopmyn (1), (Ia), (I1), (ITa), (III), (ITTa), (IV), (IVa), (V)
nmn (Va), R* u R’ HesaBucnmo mpencraBisor coboit H, Metn mm ¢rop. B elje 0HOM acnekTe H300peTeHHs,
st mroboit w3 popmya (1), (Ia), (I1), (Ila), (IID), (Illa), (IV), (IVa), (V) wm (Va), omus u3 R* u R® npexcrapmser
co0oit Boiopo, a Apyroi nmpeacTarisier coboit Grop. B eme omHoM acnekTe u3o0peTeHus, s 000 u3 Ghop-
myn (D), (Ta), (II), (IIa), (I1I), (IIIa), (IV), (IVa), (V) wu (Va), R* npencrasnser coboii prop u R’ npeacrasmser
coboii Bomopoa. B emie ogHoMm acmiekte m3obpereHus, i mobdoit w3 dpopmyn (1), (Ia), (II), (Ila), (1), (1l1a),
(IV), (IVa), (V) mm (Va), R* npencrasnser co6oit Bomopoxn u R® mpencrasmsier co6oii rop. B ele oaHoM ac-
nexTe u3obperenus, A moboit u3z hopmyn (1), (Ia), (II), (Ila), (III), (Ila), (IV), (IVa), (V) um (Va), R* u R’
00a mpezcTaBISIIOT coboi Bogopo. B emie onHoM acniexte m3obperenus, aus aoboi uz popmya (1), (Ia), (1),
(ITa), (11D), (IIIa), (IV), (IVa), (V) wu (Va), R* u R’ 06a npeacrapisior co6oit hrop.

JIro0o#t BapHaHT OCYIIECTBIICHUS, ONMCAHHBIN B HACTOSIIEM JOKYMEHTE, MOKET OBITh OOBEIMHEH C JIO-
ObIM APYTMM MOJIXOISAIIMM BapPUAaHTOM OCYIIECTBIICHUS, ONMCAHHBIM B HACTOSIIEM JOKYMEHTE, C TOJydYeHUEM
JOTIOTHUTENBHBIX BapHAHTOB OCYIIECTBICHUs. Hampumep, Koraa B OJHOM W3 BAPHAHTOB OCYLIECTBICHHS IO
OT/IETBHOCTH HJTM COBMECTHO OIHCAHBI BO3MOYHBIE TPYIIIBI s R', a B IpyroM BapHaHTe OCYIIECTBIICHUS OITH-
CaHBl BO3MOJKHBIC IPYIIBI s R%, MOJpa3yMeBaeTcs, 4TO STH BAPHAHTHI OCYIIECTBICHUS MOTYT ObITh 00BhE/IH-
HEHBI C TOJYYEHHEM JOIOJHUTEIFHOTO BapHaHTa OCYILECTBICHHS, B KOTOPOM HCHOJB3YeTCs Jro0as U3 BO3-
MOXHBIX Tpymm utst R' ¢ m060it u3 BO3MOKHBIX rpymm s R, AHanorudyso, n306peTeHre OXBaThIBACT MOObIE
BAPUAHTHI OCYILIECTBIIEHHS], OTHOCSAILIMECS 10 OTAEIBHOCTH K Rl, RZ, R3, R4, R’u R(’, B COYETAHUU C JIIOOBIMHU
OTZAEJIBbHBIMHU BapHaHTaMH OCYILIECTBIICHNS, OTHOCSIIUMHUCS K KaXJIOH U3 OCTaBILIMXCS IEPEMEHHBIX.

Coemqunennst popmyn (I), (II), (III), (IV) u (V) u ux dpapmaneBTHIECKH MpUEMIIEMbIE COIM 00JaaroT d¢-
(heKTHBHBIM CHEKTPOM MHTHOMpOBaHMS OeTa-IaKkTamas ¥ HOAXOAAT JUIsl IIepopabHOTO BBeAeHH. CoelnHeHNs
dbopmyn (Ia), (ITa), (ITla), (IVa) u (Va) u ux ¢apManeBTHIECKH MPUEMIIEMbIE COU 00JaaaroT 3P(EKTHBHBIM
CIIEKTPOM HMHTHOMpPOBaHUs OeTa-TaKTama3s M MOAXOIST Il BHYTPHBEHHOTO, BHYTPHOPIOIIMHHOTO, BHYTPUMBI-
IIEYHOTO WJIM TOJKOKHOTO BBEICHUS, HallpHMep, BHYTPHBEHHOTO BBeAcHUs. Kak TakoBble, coenuHeHHs (op-
My (Ia), (ITa), (Ila), (IVa) u (Va) u ux dpapMamneBTHUECKHA MPUEMIIEMbIE COJTH MOTYT OBITh YCIIENITHO MCITOJIb30-
BaHbI, KOTJa MAI[EHT HE MOKET NMPHHUMATh aHTHOMOTHKH IEpOpalbHO, HAIIPUMEpP, B YCIOBHAX CTaIlMOHApa,
YCIOBUSIX ITyHKTa HEOTJIOXKHON ITOMOIIM WIIM YCIOBHSX ZoMa IpecTapeibix. Kak ToNbKO cocTosHHE ManueHTa
yIydIaercst J0CTaTOYHO, YTOObI MPUHUMATh aHTHOMOTHKU MEPOPANBHO, JICUCHHE MOXHO CMEHUTDH TaK, YTOOBI
coeaunenue Gopmya (1), (II), (I1I), IV) u (V) nmm ero dapmaneBTHIECKH ITpUeMiieMasi CoJib BBOJIMIOCH Malu-
eHry nepopaibHo. Kpome Toro, coennnenus popmy (Ia), (I1a), (Illa), (IVa), (Va), (1), (IT), (IIT), AV) u (V) n ux
(hapmManeBTHYECKN MIPUEMJIEMBIE COJIM MOTYT 00JIaJaTh MOJE3HBIMHU JAEHCTBEHHBIMHU, METaOOIMYECKUMHE, TOKCH-
KOJIOTHYECKUMHU W/ WK (hapMaKoANHAMHUYECKIMHU CBOMCTBAMHU.

OpuH U3 acleKTOB U300pETEeHHs BKIIOYAET COEANHEHNE COTJIACHO OMHOMY U3 MPUMEPOB WM €ro (apma-
LIEBTUYECKH NPUEMIIEMYIO COJIb, & UMEHHO:

TIpumep | CtpykTtypa Hassauue coequnenns
Ne
1 (R)-stmi- 2-((28S,5R)-2-kapbamonn-3-

H\j MeTi-7-0kco-1,6-

nmasabuumkno|3.2.1]okr-3-eH-6-

N N HIIOKCH)-2-(ropauerar
2 (S)-arun- 2-((28,5R)-2-kapbamoni-3-

H\j MeTu-7-0kco-1,6-

nuazabuumkno[3.2.1]okr-3-eH-6-
N N F unokcu)-2-hropauerar
O Q\/
(0]
3 (25)-{[(28S,5R)-2-kapbamonn-3-MeTHII-
N 7-oxco-1,6-nuazabuunkiol3.2.1]okr-3-
N eH-6-1t]okcH | (hrop)aTaHoBoit
)_N ; KUCJIOTBI JIMTUEBAA COJIb
O OH
o
4 (2R)-{[(2S,5R)-2-kapbamon-3-MeTHII-
N 7-oxco-1,6-nuazabunukiol3.2.1]okr-3-
N eH-6-m]oken } (Grop)sTaHosoit
)—N KUCJIOTHI JIMTUEBAsA COJIb
o O’YOH
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{[(2S,5R)-2-kapbamon-3-meTnn-7-
oKco-1,6-auazadunuxio[3.2.1]okr-3-en-
6-nm]okc } (HTOp)yKCYCHOM KHCIOTHI
JIMTHEBAsA COJTb

’\:'E

P-4
=0

S

£/>

X
o{“
<

arun-{[(2S,5R)-2-kapGamoni-3-mMeTmi-
7-oxco-1,6-nnaszabummknof3.2.1]okr-3-
eH-6-nn]okcu } (prop)auerar

&

=z
=0

R
-

X
<

stui-{[(28,5R)-2-kapOaMon-3-MeTHI-
7-oxco-1,6-nuazabunukio[3.2.1Jokr-3-
eH-6-un]okeu J (qudrop)auerar

I
z
z &°
100~

hr

P4
[o]
fo) n

ul
[}

I

{[(2S,5R)-2-kapGamon-3-meTn-7-
oKco-1,6-nnazaduiukio[3.2.1]okr-3-en-
6-un]okcH } (b TOp)yKCYCHOI KICTIOTHI
JIMTHEBAsA COJIb

E,E

Zz
o

o

S />

I
)
<

O:

atui-{[(2S,5R)-2-kapbamonii-3-MeTHI-
7-oxco-1,6-nuasaduunkiol3.2.1Jokr-3-
€H-0-un]okcu fauerar

T

P
=0

Z.‘
(O

X

{[(2S,5R)-2-kapbamonn-3-meTnn-7-
okco-1,6-masabniukino[3.2.1]okT-3-eH-
6-MIT]OKCH | YKCYCHO#H KHCITOTBI
JIUTHEBAs COMb

=

P4
=0

=z N
<

Br
Z
o]
ot
o
I

2-{[(2S,5R)-2-kapSamonn-3-merun-7-
0Kco-1,6-anazadbuiukio[3.2.1]okr-3-eH-
6-niokcH }-2-GTopIpoIaHoBoit
KHCJIOTbI JINTHEBAS COllb

&
Z}=O

-
15

!
\(

nporan-2-m-(2R)-{[(2S,5R)-2-
KkapbaMOmII-3-MeTHII-7-0Kco-1,6-
nua3abunukio[3.2.1]Jokr-3-eH-6-
unjokcu}(hrop)aranoar

io
-
-

o{“
\(

nponan-2-mn-(28)-{[(2S,5R)-2-
kapbamoui-3-metnn-7-okco-1,6-
nuazaburmkio]3.2.1Jokr-3-eH-6-
niokcu }(¢prop)sranoar

o N%:o
E
16

2,4-mumeTninentan-3-ui-(28)-
{[(2S,5R)-2-kapbamonn-3-meTm-7-
okco-1,6-nuazabuunkiof3.2.1]okr-3-eH-
6-mn]oxen }((rop)aTanoar

o %:o
23
st
0*8 !
e

2,4-aumerunnenrad-3-ua-(2R)-
{[(2S,5R)-2-kapbamonun-3-merun-7-
okco-1,6-nuazaduunkino[3.2.1Jokr-3-eH-
6-nnloxcn } (prop)aTanoar

T
">
o

.
.

n

terparunpo-2H-mmupan-4-m-{[(2S,5R)-
2-kapbamom-3-meTi-7-okco-1,6-
nuazabuimkio[3.2.1]okr-3-eH-6-
un]okcu}(drop)auerar

=
=z
=0
= -
O
-

I
<
!

2-mertoken-{ [(2S,5R)-2-kapSamonsn-3-
meTu-7-0kco-1,6-
nuazabuimkio[3.2.1]okr-3-eH-6-
unjokcu }(brop)auerar

&
z
o
o3
<
-

br
/Z
.

2-metokcn-(2R)-{[(28,5R)-2-
kapbamom-3-metui-7-okco-1,6-
auasaduiukino[3.2.1]okr-3-eH-6-
unjoxcu}(drop)aranoar

&
z
=0
o3
-
-

X
e
S

2-meroken-(2S)-{[(2S,5R)-2-
kapOamom-3-MeTui-7-0kco-1,6-
nuasaduimkio[3.2.1]okr-3-eH-6-
nn]okcn } (prop)sTaHoar

20

I

2

4

=0
2 ¢
-
l

%
/Z
.

(2R)~(S)-Brop-0yTun-2-(((2S,5R)-2-
kapbamom-3-mMeTui-7-okco-1,6-
nuasaduukio[3.2.1]okr-3-eu-6-
unjokcu)-2-¢propauerar
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21
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(285)~(S)-sTOp-OyTHA-2-({(2S,5R)-2-
KkapGamMomI-3-MeTHII-7-0Kco-1,6-
nuazabuumkio[3.2.1]okr-3-eH-6-
un)okcu)-2-¢propauerar

22

&

=z
=0

z—
O

)
o{ “m
j

(2R)-(R)-BTOp-0yTHN-2-(((2S,5R)-2-
kapdaMom-3-merui-7-okco-1,6-
nuazabunukio[3.2.1]okr-3-eu-6-
nmokcn)-2-propanerar

T
"z
=0
_
O
-

)t
"4
.

(28)-(R)-BToOp-0yTna-2-(((2S,5R)-2-
kapOamMous-3-metuii-7-okco-1,6-
nuasabuimkio[3.2.1]okr-3-eH-6-
nmokcn)-2-Gropauerar

24

I

Z
=0

o
<o

I

3

(R)-menran-3-nn-2-((2S,5R)-2-
KapGamMomnI-3-MeTHI-7-0Kco-1,6-
nuazadbunukio[3.2.1Jokr-3-ex-6-
unokcu)-2-propauerar

25

T
P
=0
z—
-
-

)t
g
e

(S)-mentan-3-nn-2-((28,5R)-2-
KapOamMous-3-meruii-7-okco-1,6-
nuazabuumkio[3.2.1]okr-3-eH-6-
unokcu)-2-ropauerar

26

04
zT

b4
=0

z—
-

stun-2-(((28,5R)-2-(2-

aLleTHITHPA3HKAPOOHUI)-3-MeTIII-7-
okco-1,6-nnazabuunkmno[3.2.1]okr-3-eH-
6-nmokcn)-2-Gropanerar

27

I
- {ﬂ
(

2-(((28,5R)-2-(2-
AleTHITUAPA3UHKAPOOHIIT )-3-MeTHII-7 -
okco-1,6-nnazadbuunkno[3.2.1]okr-3-eH-
6-nmokcn)-2-PTOPYKCYCHON KHCITOTBI
JIMTUEBAA COJIb

28

(R)-2-((2S,5R)-2-(4-
(amuHOMeTHI)(peHUIKApOAMOIT)-3-
MeTHII-7-0Kco-1,6-
nuazabuunkno[3.2.1Joxr-3-en-6-
HIIOKCH)-2-(PTOPYKCYCHO#M KHUCIOTHI
TFA comb

29

st-2-¢rop-2-(((2S,5R)-3-merun-7-
oKkco-2-((TnpasuH-2-
uamerun)kapodamonn)-1,6-
nnazabuuiol3.2.1]okr-3-eH-6-
HIT)OKCH)ALIETaT

30

2-¢prop-2-(((2S,5R)-3-meTun-7-okco-2-
((mupasun-2-wmernm)kapbamon)-1,6-
nuazabuunkio[3.2.1]okt-3-eH-6-
MIT)OKCH)YKCYCHO# KHCIIOTHI THTHEBAs
conb

31

(2R)-sTHn- 2-(((2S,5R)-2-KkapGamornt-4-
MeTHII-7-0Kco-1,6-
nuasabuuukio[3.2.1Jokr-3-eH-6-
HII)OKCH)-2-(hToparerar

(28)-3Tn- 2-(((28,5R)-2-kapbamonin-4-
MeTui-7-0kco-1,6-
nuasabuimkio[3.2.1JokT-3-eH-6-
un)okcu)-2-propauerar

[o8)
o)

(2R)-2-({(2S,5R)-2-xapbamonn-4-
MeTmI-7-0Kco-1,6-
nurasabumkiio[3.2.1]okT-3-eH-6-
HI1)OKCH)-2-(DTOPYKCYCHON KHCIOTB
JIUTHEBAst CONb

(28)-2-((28,5R)-2-xapbamonn-4-
MeTui-7-0kco-1,6-
nuazabuuniiio[3.2.1]okT-3-eH-6-
UN)OKCH)-2-PTOPYKCYCHOM KUCIOTbL
JINTUEBAS COJIb

-10 -
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(2R)-usonponna-2-(((28,5R)-2-
kapOamoui-4-meTui-7-okco-1,6-
nuasabuumino|3.2.1]okr-3-en-6-
un)okcu)-2-dpropauerar

36

I
IS
b4

(2S)-msonpormn-2-(((28,5R)-2-
kapdamonn-4-merun-7-okco-1,6-
nuazabuunkiof3.2.1]Jokr-3-en-6-
un)okcu)-2-propauerar

37

=
=z
=0
L
)=
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OT
=z
g

(2R)-msonpormi-2-(((2S,5R)-2-
KapOaMOuJI-3 - KJIONPOITHJI-7-0KCO-
1,6-muazabunukmno[3.2.1]okT-3-eH-6-
un)okcu)-2-dpropauerar

38

o
N
=
]

I
4
.

(2S)-usonponun-2-(((2S,5R)-2-
KapOaMOHJI-3 - IHKIIONPOIIHII-7-0KCO-
1,6-nnazaburmkno[3.2. 1 JokT-3-eH-6-
un)okcu)-2-dropauerar

T

=
=0
Zz—
£/> <

I

(2R)-stna- 2-(((2S,5R)-2-kapdamonn-3-
LMKJIOMPOMNUI-7-0Kco-1,6-
nnasabuumino|3.2.1]okr-3-eH-6-
un)okcu)-2-propauerar

40

T
'z
=)
L
)<
-

e
<

(28)-sun- 2-(((28,5R)-2-kapdamon-3-
LMKJIOMPOMNHJI-7-0Kco-1,6-
auazabuunkio(3.2.1]Jokr-3-en-6-
un)okcu)-2-dropanerar

41

g
o
)<

OT
Z
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o
I

(2R)-2-(((2S,5R)-2-kapbamoni-3-
LUKJIOMPOMNHJI-7-0KCcOo-1,6-
nunasabuunkiol3.2.1]Jokr-3-en-6-
UIT)OKCH)-2-(PTOPYKCY CHO#H KHCIIOTBI
JINTHEBAs COIIb

42

&
z
=0
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()<
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e
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(2R)-2-(((28,5R)-2-kapGamonn-3-
LUKJIONPOnui-7-okco-1,6-
nuazabuuuiino[3.2.1]okt-3-eH-6-
HIT)OKCH)-2-GTOPYKCYCHOM KHCIIOTBI
JINTHEBAS COJTb

43

i
<

OT
pa
)
e
=]
T

2-(((2S,5R)-2-kapbamomn-3-
LUKJIOIPOHII-7-0Kco-1,6-
nuazabuuukino[3.2.1]okr-3-eH-6-
MI1)OKCH)-2-PTOPYKCYCHOM KMCIOThI
JINTHEBAS COJTb

44

T

=z
=0

ZP
<

OT
z
o
o. l
n
o]

(1-m30mponNI-2-MeTIIIPONILT) 2-
[[(2S,5R)-2-kapGamonn-3-meTua-7-
okco-1,6-muazabunukino[3.2. 1]Jokt-3-eH-
6-unjoxcu]-2,2-audprop-auerar

45

&E
z‘\‘=O
15

[}

oxtun-(2R)-2-[[(28,5R)-2-kapOamonn-
3-mertun-7-okco-1,6-
nuaszabuiukio[3.2.1]Jokr-3-eH-6-
unokcu]-2-¢rop-anerar

46

=

4
=0

2
o

OT
Z
o}
o
o]
7/

metun-(2R)-2-[[(2S,5R)-2-kapbamomii-
3-merun-7-okco-1,6-
nmuazabuiukiio[3.2.1]okT-3-eH-6-
win]okcu]-2-¢rrop-anerar

47

=

=4
=0

23
o

)t
{vum
;

O.

annua-(2R)-2-[[(2S,5R)-2-kapGamon-
3-merun-7-okco-1,6-
nuasadbuiukio[3.2.1]Jokr-3-eH-6-
winjokcu]-2-¢rop-anerat

48

=z ’\\_O
o

)i
e
S

npormnn-(2R)-2-[[(2S,5R)-2-kapOamonn-
3-metun-7-okco-1,6-
nuazabuuukio[3.2. 1 Jokt-3-eH-6-
wnokcu]-2-¢rop-anerar
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u300yTun-(2R)-2-[[(2S,5R)-2-
xapGamonn-3-MeTun-7-0kco-1,6-
nnaszaduuukno[3.2.1]Jokr-3-eH-6-
nnjokcu]-2-¢grop-auerar

x
z
o
z—
<o
-

)k

o ‘o/':zro \/<

GyTin-(2R)-2-[[(28,5R)-2-kapGamor-
3-meTun-7-okco-1,6-
nunazaduuukno[3.2.1]Jokr-3-eH-6-
unjokcu]-2-¢rop-anerar

=

=z
o

z—3
<o

At
Zi
;
o

nerTui-(2R)-2-[[(2S,5R)-2-kapbamonn-
3-meTun-7-okco-1,6-
nuazabuuukno[3.2.1]okr-3-eu-6-
un]okcu]-2-¢Top-anerar

=

b4
=0

z 3
<o

b
pd
;
.

rexcna-(2R)-2-[[(28,5R )-2-kapbamon-
3-meTun-7-okco-1,6-
nnazaburukino[3.2.1]JokT-3-eH-6-
wnjokcu]-2-¢Top-anerar

I

P
=0

o
s

X

1-HM30mPOIIOKCHKAPGOHUITOKCHI TIIT-
(2R)-2-[[(28S,5R)-2-kapbamomnn-3-
MeTu-7-okco-1,6-
nnaszaduuukno[3.2.1]Jokr-3-eH-6-

/}0 wnjokcu]-2-$rop-anerar

=
z
=0
o
-
-

hr
z

;

,

nnazabuukno[3.2.1]Jokr-3-eH-6-

(o} (2R)-6en3un-2-(((28,5R)-2-kapbamomnn-
)«,,‘é 3-meTHn-7-0kco-1,6-
N X F MI1)OKCH)-2-(Topauerar
O% E

O 2-[[(2S,5R)-2-(5-kapbamoun-1,3,4-
HzN‘g\ oKcagHason-2-ui)-3-merun-7-okco-1,6-
70 nnazaburukno[3.2.1]JokT-3-eH-6-

N, /)/ win]okcu]-2-QTop-yKCYCHOM KHCIOTHI
TTUTHEBAS COITb

o] (28)-2-¢prop-2-[[(2S,5R)-3-meTnn-7-
o ]
HaNEA O 2 okco-2-(2-
8 HoyN cynbhamommTokcnkapdamomnn)-1,6-
);N 3 nuazaburmkiof3.2.1]okr-3-en-6-
e} ‘O/SrOH MIT|OKCH]|YKCYCHOH KHCIIOTHI TIUTHEBAS
conb

O 6 ] (28)-2-¢prop-2-[[(2S,5R)-3-meTmn-7-
HZN,S\/\NJL,, q OKC0-2-(2-
cyaeamonmyTuakapdamon)-1,6-
[{ F nuazabunukiof3.2.1]okr-3-en-6-

1o} O/SrOH WJ1JOKCH]YKCYCHOM KMC/IOThI INTHEBAs
conb

? otun-2-[[(2R)-2-[[(2S,5R)-2-
HNT N KapOaMouII-3-MeTHII-7-0kCo-1,6-
N nnasadbuimkno[3.2.1]oxt-3-eH-6-
niJokcu]-2-¢prop-
o ALETHI|OKCHMETOKCHKapOOHMIIAMHHO -
o\ | 3-Merundyranoar

Tper-OyTi-(28)-2-((((2S,5R)-6-((S)-2-
<Nj\ ) 3TOKCH- 1 -pTOp-2-0KCOITOKCH)-3-
O’§ oo ., L MeTHI-7-0Kco-1,6-
ﬂl\ o N & nnazadbuimkiof3.2.1]okr-3-eH-2-
)_N F KapOOKCAMHI0)OKCH )METUI)TUPPOTIUIH

1o 6} o H-1-xapOokcuiar
N

nn)metoxcu )xapdamoun)-1,6-
N™ "7 nuasaduumkno[3.2.1]okr-3-eH-6-
un)okcn)auerata TFA conb

31un-(28)-2-prop-2-(((2S,5R)-3-meTun-
u o 7-oxco-2-({((S)-muppomuaus-2-
o. J,

>1an(28)-2-(((2S,5R)-2-((((S)-4,4-

R F
I TOPIHPPOTHANH-2-
N nin)meToxcu )kapdamou)-3-merun-7-
H O| okco-1,6-guazabunykno[3.2.1]okr-3-eH-

N7 6-unjoxcn)-2-propanerara TFA comb
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62

(28)-2-dprop-2-[[(2S,5R)-3-MeTnn-7-
okco-2-[[(28)-nupponuaun-2-
uin]meroxcukapoamoun]-1,6-
nuazaburpkio[3.2.1]JoxT-3-eH-6-
uokcu]ykcycHoit kucnotst TFA comb

(28)-2-(((28,5R)-2-((((S)-4.4-

I TOPITHPPOTHINH-2-

WT)METOKCH )KapbaMor)-3-MeTri-7-
okco-1,6-nuazabunuxnof3.2.1]okr-3-eH-
6-111)oKCU)-2-PTOPYKCYCHOM KUCIOTbL
TFA coms

64

[(2R)-2-[[(2S, 5R)-2-Kkapbamoni-3-
MeTni-7-okco-1,6-
nuasabuuukno[3.2.1]Joxr-3-en-6-
uijoxcu]-2-hTop-aLeTII|OKCHMETU -
2,2-INMETHITIPOTIAHOAT

65

wHAan-5-nn-(2R)-2-[[(28,5R)-2-
kapbamoui-3-merni-7-okco-1,6-
jazaburiio[3.2.1]oxT-3-eH-6-
wijokcu]-2-pTopanerat

66
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I

(28)-2-¢prop-2-[[(2S,5R)-3-meTun-2-
(okceran-3-unkapbamonin)-7-okco-1,6-
nazabuuukio[3.2.1]Jokr-3-eH-6-
UITJOKCH]YKCYCHOM KUCIOTBI IUTHEBAs,
conb
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(28)-2-@prop-2-[[(2S,5R)-2-[2-(
METaHCYJ1bHOHAMUI0)
aTunkapbaMon]-3-MeTuin-7-okco-1,6-
nuasabuuukino[3.2.1]Joxr-3-en-6-
TUT]OKCH]YKCYCHOIT KHCIOTHI JINTHEBAs
conb

68

Oz
Tﬁz} ‘}

(28)-2-rop-2-[[(2S,5R)-3-meTHn-2-
(oxcason-2-nnamernnkapdamonn)-7-
okco-1,6-nnasabunnkio[3.2.1Jokr-3-en-
G-nn]oKcH]yKCYCHOI KNCOTBI THTHEBAS
conb
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(2S)-2-rop-2-[[(2S,5R)-3-meTun-7-
OKCO-2-(upasuH-2-
uamerunkapdamonn)-1,6-
nuazaburpkino[3.2.1]okr-3-eH-6-

U] OKCH]YKCYCHOMH KHUCIIOTBI IMTHEBAS
conb
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(2S)-2-[[(2S,5R)-2-
(LHKIONPONUIMETOKCHKapOamon)-3-
MeTuI-7-0Kco-1,6-
nuasabuimkio[3.2.1]okr-3-eH-6-
unokcH]-2-hTop-yKCyCHOM KHCIOTHI
JIUTHEBAsI CONb
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(28)-2-[[(28,5R)-2-[(3-amuH0-3-0KCO-
nponun)kapdamonn]-3-mMeTii-7-0kco-
1,6-nuasabunnkio[3.2.1JokT-3-en-6-
un]okcu]-2-Top-yKCyCHOI KUCIOTEI
JIHTHEBAs CONb
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(28)-2-¢rop-2-[[(2S,5R)-3-meTun-7-
okco-2-[(5-okcomupponuanH-2-
uI)MeToKkcukapdamoni]-1,6-
nua3abuiukio[3.2.1]okT-3-eH-6-
HIT]OKCH]YKCYCHOM KHCTIOTBI INTHEBAS
conb

73

(28)-2-¢rop-2-[[(2S,5R)-3-meTHn-7-
okco-2-[2-(5-okconupponuans-2-
un)3Tuakapoamonn]-1,6-
nuazabuupkio[3.2.1]okr-3-eH-6-
WJI]OKCH]YKCYCHOIT KHCIIOTHI JTNTHEBAs
conb

74

(2S)-2-rop-2-[[(2S,5R)-3-meTHu-7-
OKco-2-(3-
cyabpamonnnponuikapdamonn)-1,6-
nua3abuiukio[3.2.1]okT-3-eH-6-
UN]OKCH]yKCYCHOH KHCIIOTHI INTHEBAs
conb
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75

(28)-2-¢prop-2-[[(2S,5R)-3-meTun-7-
okco-2-[2-
(cynbdamonnamuno)sTrIKapOamon]-
1,6-muasabuimko[3.2.1]Jokr-3-eH-6-
WJTJOKCH]YKCYCHOIM KMC/IOTbI INTHEBAS
conb
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(28)-2-[[(2S,5R)-2-[(Tper-
GyTOKCHKapOOHIIAMIHO)METII] -3 -
MeTu-7-0kco-1,6-
nnasabunmkio[3.2.1JokT-3-eH-6-
ni]okcH]-2-GpTOP-yKCYCHOM KUCAOTHI
JINTHEBAA COJIb
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(28)-2-[[(28,5R)-2~(amunomernn)-3-
MeTHI-7-0KCco-1,6-
nuazabuuukiof3.2.1]okr-3-eu-6-
ni]okcu]-2-GTop-yKCyCHOM KUCIOTB
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(28)-2-[[(2S,5R)-2-(aueramupomerui)-
3-meTun-7-oxco-1,6-
nuazabunukio|3.2.1]okT-3-eH-6-
HI]okcu]-2-GTop-yKCyCHOM KUCIOTB
JIMTHEBAS COMb
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(28)-2-¢prop-2-[[(2S,5R)-3-meTun-7-
okco-2-[[(2,2,2-
TpudropaueTi)amuHo |MeTn]-1,6-
nazabuumkio]3.2.1]okT-3-eH-6-
WJTJOKCH]YKCYCHOM KMC/IOTbI INTHEBASL
coNb

80

atun-(28)-2-prop-2-[[(2S,5R)-2-
(unaHOMeTHIKApOAMOMIT)-3-MeTHI-7-
okco-1,6-anasaduunkno[3.2.1]okr-3-eH-
6-unjokcu]aerat
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stin-(2R)-2-¢prop-2-[[(2S,5R)-2-
(unanomerunkapoamon)-3-meTun-7-
okco-1,6-muazaburmkino[3.2. 1]JokT-3-eH-
6-unjokcu]aerat
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(2S)-2-(rop-2-[[(2S,5R)-2-
(uMaHOMETHIIKAPGAMOIIT)-3-MeTHII-7-
okco-1,6-auazaduimknol3.2.1]Jokr-3-eH-
6-1i1|OKCH]yKCYCHOMH KUCIOThI JIMTHEBAs,
coltb
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o1in-(28)-2-rop-2-[[(2S,5R)-2-
(unaHometHakapOaMon)-3-meTmin-7-
okco-1,6-anasabumkao[3.2.1Jokt-3-eu-
6-m]okcu]anerar
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3THI-(2R)-2-¢rop-2-[[(2S,5R)-2-
(unaHoMeTHNKapGAMOILT)-3 -MeTII-7-
okco-1,6-nuasabunukmno[3.2.1]okr-3-eH-
6-ui]oken|aLerar
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a1un-(28)-2-drop-2-[[(2S,5R)-2-
(TUIPOKCHMETHIIKAPOAMOKIT)-3-METHII-
7-okco-1,6-nmasabuumkio[3.2.1Jokr-3-
eH-6-unoKcuaterat

86

o>1ui-(2R)-2-drop-2-[[(2S,5R)-2-
(TUIPOKCHMETHIIKAPOAMOKIT)-3-MeTUII-
7-oxco-1,6-auazabuuuxnol3.2.1]Jokr-3-
eH-0-unokculauerat

87

(28)-2-¢drop-2-[[(2S,5R)-2-
(rugpokcumeTHIKapdamMomn)-3-MeTm-
7-okco-1,6-nuazabuumnkno[3.2.1]Jokr-3-
€H-0-HIT|OKCH]|YKCYCHOM KHCIOTBI
JTUTHEBAS CONTb

88

(2S)-2-prop-2-[[(2S,5R)-2-
(auetamunomeTnakapbamMou)-3-MeTi-
7-okco-1,6-nmasabuumko[3.2.1Jokr-3-
€H-6-MITJOKCH]YKCYCHOM KHCIIOTBI
IIUTHEBAsI COTb
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89 0, o (2S)-2-brop-2-[[(28,5R)-3-meTun-7-
,\\S/f A~ )|, N OKCO-2-

H [(cynbdamonnamuso)metunkapdbamon)
F -1,6-nuazabunukiol3.2.1Jokr-3-en-6-

N P
J \O/Sr OH MITJOKCH]yKCYCHOI KHCJIOTBI JINTHEBAsI
COJlb

Tz O
4

90 (0] o1un-2-(((28,5R)-2-kapdbamonn-4-
MeTHJI-7-0Kco-1,6-
nuasabuumkio[3.2.1]Jokr-3-eH-6-

N [ F F MIT)OKCH)-2,2-nudTopanerar
04 \ O~

COJlb

O
[0}
91 (o) 2-(((28,5R)-2-kapbamonn-4-metun-7-
H N)II' N okco-1,6-nnazabuumkio[3.2. 1]okr-3-eH-
2 6-11)okcH)-2,2-1ubTOPyKCyCHOM
N A FE KUCJIOTbI JIUTHEBAs COJIb
\ OH
o o’lﬂ(
[¢]
92 o s1un-2-(((28,5R)-2-kapbamonn-4-
HzN)L' BN MeTHJI-7-0Kco-1,6-
N nuazabuurkio[3.2.1]okr-3-eH-6-
)—N ° WIT)OKCH)aLeTaT
d ' ahdl
(0]
93 o] 2-(((28,5R)-2-kapbamonn-4-metun-7-
HN )L, X okco-1,6-nuazabuuukio[3.2.1]okr-3-eH-
2 Q/ 6-1J1)OKCH)YKCYCHO# KUCJIOThI JIUTHEBAsT

[0}
94 N%\,, 31un-(2R)-2-(((28,5R)-2-1mano-4-
N MeTun-7-okco-1,6-
N E nuazabuurkio[3.2.1]okT-3-eH-6-
N, X okcH)-2-(ropauera
O//I'_ \O/Yo\/ um)okcn)-2-propanerar
o]
95 NS, (2R)-2-(((28,5R)-2-unano-4-merun-7-
" okco-1,6-nnazabuunkio[3.2.1]Jokr-3-eH-
N F 6-111)OKCH)-2-(DTOPYKCYCHOM KUCIIOTbL
)——N\ A JIMTUEBAsL COJb
d o/\n,OH
o
96 (o} nsonpornun-2-(((28,5R)-2-kapGamon-
H NJL N 4-metun-7-okco-1,6-
2
N nuasabuuukino[3.2.1]Jokr-3-eH-6-
| HIT)OKCH)ALIETaT
d N 0.

o’\n/\r

(o)

CoequHEHHs COTIIaCHO U300peTeH o BKItouatoT coeanHenus opmyi (1), (1a), (1D), (ITa), (1IT), (Il1a), (IV),
(IVa), (V), (Va) B popme cBOOOTHOTO OCHOBAaHUS (HE3apsDKEHHON), a TaKXkKe MX (hapMalleBTHYECKH ITPHEMIICMBIC
COJIH.

AJKWIT - B KOHTEKCTE HACTOSAIIETO TOKYMEHTa TEPMUH "aIKWI" OTHOCUTCS K HACBHIIIEHHBIM YTJIEBOJOPOI-
HBIM paJUKajaM ¢ JMHEHHOH U pa3BETBICHHOH LENb0, UMEIOINM YKa3aHHOE YHCIIO aTOMOB yriiepoja. CChlIKH
Ha OTJCTbHBIC AIKWIBHBIE IPYIIIBI, TAKHE KaK "Mponmt”, XapakTepU3yIOT TOJIBKO BAPHAHT C IMHEHHOH LIETbI0, a
CCBUTKHM Ha OTACTbHBIC AJIKWIIbHBIC TPYNIIBI C Pa3BETBICHHOW IIeTIbIO, Takue Kak "w3ompornwia” W "3-meHTrn",
XapaKTepU3YIOT TOJIBKO BapHAHT C Pa3BETBICHHON IeNbl0. B olHOM U3 acmiekToB "amkui" TpeacTaBisieT coOou
METHIL.

lanoren - B KOHTEKCTE HACTOSIIETO JOKYMEHTa MO/Ipa3yMeBaeTcsl, YTO TEPMHUH "ranoreH" BKIIO4YaeT Grop,
xJiop, 6poM 1 noj. B omHOM M3 acnekToB "ranoreH" MOXeT OTHOCHTBCS K (hTOpY, XJIopy 1 OpoMy. B eme onHOM
acriekTe "ranoreH" MOKeT OTHOCHUTBCS K (ropy mim Xjopy. B emie oxHoM acniekTe "rajio" MOXKET OTHOCHTBCS K
¢dropy. B eme ogHOoM acriekte "ranoreH" MOXeT OTHOCUTBCS K XJIOPY.

lanoreHankui - B KOHTEKCTE HACTOSILIETO JOKYMEHTA IIPEACTaBIsieT co00i "ankmibHBIN" (parMenT, Kak
OTIpEJICIICHO BHIIIE, 3aMEIIEHHBIA OJJHUM WM 00Jiee aTOMaMH rajoreHa. B oqHOM M3 acnekToB "TamoreHajaKumr”
MOeT npencTaBisite coboit -CHF,, -CH,F wm -CF;.

[[yKII0anKKI - B OXHOM M3 aCIMEeKTOB "IMKIOATKII" OTHOCHTCS K HACHIIIEHHOMY MOHOIIMKIMYECKOMY yT-
JIEpOAHOMY KOJIbITY, 0jHa v 6oiiee rpym -CH,- KOToporo MOTyT OBITH HEOOS3aTEIbHO 3aMEHEHBI COOTBETCT-
BytormuM gucioM rpymi -C(O)-. MmmrocTpaTUBHBIC TPUMEPHI "'TIMKIIOANKIIIA" BKITIOYAIOT ITAKIOTPOTIHII, ITUKII0-
OyTHJI, UKJIONICHTIIT U IIUKJIONEHTCHWI. B 0JJHOM M3 acnekToB "3-5-wIeHHBIN KapOOIMKIII" MOXKET MPEICTaB-
JSTH cOO0M IMKIIOIPOTIHIL.

5-7-4neHHBIN TeTePOLUKINI - TEPMHH "'5-7-UIEHHBIA T€TEPOLMKIIAN" OTHOCUTCS K HACBHIIIEHHOMY WM Ya-
CTUYHO HACBIIIEHHOMY HEapOMaTHYeCKOMY MOHOLMKIMYECKOMY KOJbIly, cOIepiKalieMy OT 5 10 7 aToMoB
KOJIbIIA, 1I0 MEHbBILIEH Mepe OJMH U3 KOTOPHIX BBHIOpaH W3 a30Ta, cepbl M Kuciopoaa, u rpymmna -CH,- kotoporo
MOKET OBITh HeoOs3aTeNbHO 3aMeHeHa rpymoi -C(O)-. AHAIOTUYHO, "'5-6-UICHHBIN TeTEPOIUKIIIT" OTHOCHTCS
K HACBIIIEHHOMY MJIM YaCTUYHO HACHIIICHHOMY HEapOMaTHYECKOMY MOHOLIMKIINYECKOMY KOJIbILY, COIEpIKaLIeMy
0T 5 10 6 aTOMOB KOJIbIIA, IT0 MEHBIIEH MEPEe OJWH U3 KOTOPBIX BHIOPAH U3 a30Ta, CEPhI U KUCJIOPOa, ¥ IPyYIIIA -
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CH,- koTtoporo Moxet ObITh Heobs13aTenpHO 3aMeHeHa rpymmoi -C(O)-. Ecnu He ykazaHo nHoe, "5-7-4JeHHbIe
reTepOLMKIMIbHBIE" U "5-6-UJIeHHBIE TEeTePOLMKIMIbHEIE" IPYIIBI MOTYT OBITh CBS3aHBI YIJIEPOJOM HIIM a30-
ToM. KosbIieBBIe aTOMBI a30Ta MOTYT OBITH HEOOS3aTeIbHO OKHCIIEHBI ¢ 0Opa3zoBanneM N-okcuna. Kompueseie
aTOMBI Cepbl MOTYT OBITh HEOOSA3aTEIHLHO OKHCICHBI ¢ 00pa30BaHHEM S-OKCHAOB WIH Cylb(oHOB. MimocTpa-
THUBHBIE TIPUMEPHI "'5-7-4IEHHOTO TeTeponuKIniIa" u "5-6-4JIeHHOTO TeTEePOIUKIMIA" BKIIOYAIOT, HE OTPaHUIH-
BasCh TIEPECYUCIICHHBIM, a3eTUAWHMUI, ITUOKCHUIOTETPAruaApOTHOPEHMI, 2,4-TMOKCOMMUIA30MUANHII, 3,5-
JTUOKCOTHITEPUIANHII, (GypaHwiI, IMHIA30IMI, N30THA30IMI, U30KCA30IHMII, MOP(HOIMHNI, OKCA30JIMI, OKCeTa-
HUWJI, OKCOUMHUIA30JIUIUHIII, 3-0KCO- | -TTUTIepa3suHmI, 2-OKCOTUPPOUIUHIII, 2-OKCOTETParuapoPypaHmI, OKCO-
1,3-THa30MUIUHII, HIICPA3SHHWI, TUNepUaT, 2H-mupanu, nupa3oawi, THPUIXHII, ITHPPOIUI, THPPOIHAIH-
HUWJI, TUPUMUIUHII, THPA3UHIUL, THPA30IUI, THPUAA3HHII, 4-MUPUIOHWI, TCTPArUAPOPYPAHUI, TETPArUAPO-
OUpaHWI, THa3omwl, 1,3,4-THagna3onui, THA30MUIWHWI, THOMOpQoiuHwi, THodeHmn, 4H-1,2 4-tpuasomw,
TUPUANH-N-OKCHUIII, TETPA30JII, OKCAIUA30JIMI, TPHAOIII, MUPA3HHWII, TPHA3HHII U TOMOIUIICPUANHIIL. B
OJIHOM U3 BAPHAHTOB OCYLIECTBICHUS TEPMUHBI "5-7-UJIeHHBINA reTepouuKInn” u "5-6-uneHHsli reTeponuKInt”
BKJIFOYAIOT CHAEPOGOPHI U3 5-7 uiH 5-6 4JIeHOB, coJlep Kalllye 110 MEHBIIEH Mepe OINH I'eTepoaToM.

5- Wy 6-4JeHHBIA TeTepoapwi - TePMUH "5-6-uJIeHHBIH reTepoapui’ OTHOCHUTCS K MOHOITUKINIECKOMY
apoOMaTHIECKOMY TeTePOLUKIIIFHOMY KOJBITY, COAEpKaImeMy 5 win 6 KOJbIEBBIX aTOMOB, IT0 MEHBIICH Mepe
OJIMH W3 KOTOPHIX BBIOpAaH M3 a30Ta, cephl U Kuciopoaa. Ecinm He yka3aHo WHOe, "5-6-uJeHHbBIE TeTepOapmIIb-
HbIE" TPYIIBI MOTYT OBITH CBSI3aHBI YIJIEPOJIOM WM a30TOM. KoJbIleBbIe aTOMBI a30Ta MOTYT OBITH HEeoOs3a-
TEJIbHO OKHUCIICHBI ¢ 0Opa3oBanneM N-okcuia. KomblieBsie aTOMBI Cepbl MOTYT OBITH HEOOS3aTEITFHO OKHCIICHEI C
obpazoBanueM S-okcumoB. MiumocTpaTuBHBIE TPHUMEPHI "S5-6-4JIeHHOTO reTepoapuia" BKIIOYAIOT (QypaHHII,
UMUIA30JIAIT, H30THA30IIUII, H30KCA30JI, OKCA30JIWII, TUPA3HHII, TUPA30IIWI, TUPUIA3UHIII, TUPUMUIUHIII, TTH-
PUAMHWIL, TTHPPOITAIL, TETPA30JIHI, THATUA3O0IIIL, TUA30WI, THOPCHII U TPUA3OJIHIL

Heo0s3aTenbHO 3aMEIIEHHBIH - B KOHTEKCTE HACTOSIIEro JOKYMEHTa BBIpaKCHHE "HE00s3aTeIbHO 3aMe-
NICHHBIN" yKa3bIBaCT HA TO, YTO 3aMEIICHUC SBISCTCS HEOOS3aTEIbHBIM, U, CICAOBATCIFHO, YKa3aHHAs TPYIIa
MOXeT OBITh 3aMEIIEHHOH NI He3aMellleHHOU. B ciydae Heo0X0qMMOCTH 3aMeIIeHNs] COOTBETCTBYIOIIEE KOJIH-
YeCTBO aTOMOB BOJOPO/Ja B YKa3aHHOM IPyIIe MOKET OBITh 3aMEHEHO BBIOOPKOH M3 yKa3aHHBIX 3aMECTHTEICH
TIPY YCJIOBHH, YTO HOPMAaJIbHAsI BAJICHTHOCTH aTOMOB B KOHKPETHOM 3aMECTHTEINE HEe MPEBBIIICHA U UYTO 3aMellle-
HHE IIPUBOJNT K TTOYYEHHUIO CTAOUIHHOTO COeTNHEHNS.

B omHOM W3 acmekToB, KOrJa KOHKpETHas Tpymnma o0o3HadeHa Kak HeoOs3aTeNbHO 3aMeIleHHAast OTHIM
nn 6oJiee 3aMECTUTEISIMH, 3Ta KOHKPETHAs TPYIa MOKET OBITh HE3aMEIIeHHOW. B eme ogHOM acmexre KOH-
KpeTHas TPyIIa MOKET HECTH OAWH 3aMECTHTENb. B erie 0HOM acreKkTe KOHKPETHBIH 3aMEeCTUTENh MOXKET He-
CTH JIBa 3aMecTHUTeJIs. B eme oHOM acniekTe KOHKpeTHas TpyIa MOXKET HECTH TpHU 3aMecTHTels. B emie oqHoM
ACTICKTEe KOHKPETHAs TPYIIa MOXET HECTH YEThIPE 3aMECTHTEN. B JOMOTHUTENBHOM AaCIEeKTe KOHKPETHAsS
TPYIIIa MOKET HECTH OJIUH WITH JIBAa 3aMECTHUTENs. B eile 0THOM JOMOTHUTEIBHOM aclieKTe KOHKPETHAS TPYIIIa
MOJKET OBITh HE3aMEIICHHOM! FITH MOYKET HECTH OJIMH FUTH JTBA 3aMECTUTEIIS.

®dapManeBTUYCCKH MPUEMIIEMBIH - B KOHTEKCTE HACTOSIICT0 JOKYMCHTA BBIpakeHHE "(papMaIieBTUICCKH
TMPUEMIIEMBIA" OTHOCHTCS K TAaKUM COCIMHCHUSIM, BEIIECTBAM, KOMIIO3HIIUSAM W/HIH JICKAPCTBEHHBIM (POpMaM,
KOTOpPBIE C MEAMIMHCKON TOYKH 3PEHUS MOAXOIAT IJIS MPUMEHEHUS, IMOIPa3yMEBAIOMIEro KOHTAKT C TKaHIMH
YelloOBeKa W KUBOTHBIX, 0€3 Ype3MEepHONH TOKCHYHOCTH, Pa3Apa)KCHUS, aJUIEPTUUECKON peakIy WIH JPYTUX
po0JIeM WK OCIOKHEHHUH, COOTBETCTBYIOIIETO Pa3yMHOMY COOTHOIICHUIO PUCK/TIONB3A.

[IponexkapcTBO - B KOHTEKCTE HACTOSIIETO JOKYMEHTa TEPMHH "TIPOJIEKapCTBO" OTHOCHTCS K XMUMHUYECKU
MOTU(PHUIMPOBAHHOMY BapHaHTY (papMaKoJIOTHYECKH aKTUBHOTO areHTa, KOTOPHI MpeTepIieBaeT MpeBpaIieHne
in Vivo ¢ BRICBOOOXKICHHUEM aKTUBHOTO JekapcTBeHHOTo cpeactBa. (Cm. Rautio, J., et al., Prodrugs: Design and
Clinical Applications, Nature Rev., vol. 7, page 255 (mapt 2008 r.)). B HacTosmem n300peTeHNH pOJIeKapCTBa
UCIIONIB3YIOTCS JJISL TOTO, YTOOBI CACNaTh aKTHUBHEIC COCAMHCHUS-HHTHOUTOPHI OeTa-TaKkTaMas IepopaibHO OHo-
JIOCTYITHBIMU TTOCIIC BCACHIBAHUS U3 JKEITYIOYHO-KHUIIICYHOTO TPAKTA.

D dexTHBHOE KOINYECTBO - B KOHTEKCTE HACTOSIIETO JOKYMEHTa BBIpaXkeHHE "I(PPEKTUBHOE KOJIHMYECT-
BO" O3HAYaeT KOJIMYECTBO COCAMHEHUSI MM KOMIO3UIINH, OCTaTOYHOE /sl 3HAYUTEIILHOTO U TOJIOKHUTEILHOTO
W3MEHEHUS CHMIITOMOB W/WJIM COCTOSIHUH, TOJUICKAIINX JICICHUIO (HapuMep, I 00eCTICUeHHS MOJI0KHUTENb-
HOTO KIMHUYECKOTO OTBeTa). DP(PEKTUBHOE KOIMYECTBO AKTUBHOTO WHTPEAMCHTA IS MCIIONB30BaHUS B (ap-
MAaIeBTUIECKON KOMIO3UIINN OYyIET BaphbUpPOBATH B 3aBHCHMOCTH OT KOHKPETHOTO COCTOSIHHS, TTOMJIEKAIIETro
JICUYCHUIO, TSHKECTH COCTOSIHHS, TPOJOJDKUTEIBHOCTH JICYCHHUS, XapaKTepa COMyTCTBYIOMIEH Tepaniy, KOHKpPET-
HOTO HCIIOJIB3YeMOTO aKTHBHOTO MHTPEINEHTA(OB), KOHKPETHOTO HCIOIB3yeMOro (hapMaIeBTHYECKH ITpHeMIIe-
MOTO KCITUITHEHTA(0B)/HOCUTEISI(ei) N aHATOTHYHBIX (aKTOPOB B TIpE/eNIax 3HAHUI M OTBITA JISYAIlero Bpaya.

Coemunenns popmyn (I), (Ia), (II), (I1a), (III), (IlIa), (IV), (IVa), (V) u (Va) Morytr oOpa3oBBIBaTh CTa-
OmwrbHBIC (DapMaleBTUUCCKU MPUEMIIEMBIC COJM C KUCIOTaMHU WM OCHOBAHUSAMH, U B TaKUX CIy4asX MOXKET
OBITH 11€71eCO00Pa3HBIM BBEJCHNE COCMHEHNUS B BUIE CONH. [IprMephl KHCIOTHO-aAIUTUBHBIX COJICH BKITIOYAIOT
arerar, ajunar, ackopbar, Oensoar, 6eHzoncynsponar, bukapoonar, oucynbdar, Oyrupar, kamdopar, kamdop-
CyIb(OHAT, XOJIHH, IUTPAT, [UKIOTCKCHICYIb(paMaT, AUAITHICHINAMIH, dTAHCYIb(POHAT, (yMapaT, TIyTaMar,
TJIMKOJIAT, TeMUCYIb(AT, 2-THAPOKCHATIICYIb(OHAT, TeNITAaHOAT, TeKCAHOAT, THIPOXIOPHI, TUAPOOPOMHUI, THI-
pOMOIM I, TUIAPOKCHUMAIIEaT, JIAKTAT, MajaT, MajieaT, MeTaHCYJIb(OHAT, METTIOMUH, 2-Had TATHHCYIb()OHAT, HUT-
paT, OKcayiar, maMmoar, nepcyibdart, dheHunamnerat, Gocdar, mudocdar, TUKpaT, TUBANAT, TPOTHOHAT, XHUHAT,
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calMIWIaT, cTeapar, CyKIHMHAT, cyiabdamar, cynbdaHuiar, cynsdar, TapTpar, To3wiaT (1I-ToIyoJcynb(poHaT),
TpudTOpaneTaT u yHIeKaHoat. [IpuMepbl OCHOBHBIX COJIEH BKIIIOYAIOT COJIM aMMOHHUS; COJIM ILEJIOYHBIX METall-
JIOB, TAKUE KaK COJM HATPUS, IUTHS U KaJIHsL, COJIN MIEJIOYHO-3eMEIbHBIX METAJUIOB, TAKHE KaK COJM aIIOMUHHUS,
KaJbIWs ¥ MarHus; COJM C OPTaHMYCCKIMH OCHOBAaHHUAMH, TAKUMH KaK COJIH TUITMKJIOTEKCHIIAMUHA U N-METHII-
D-raroxkamuHa; ¥ COJIM C aMHHOKHCIIOTaMH, TAKUMH KaK apTWHUH, JIN3WH, OPHUTHH U Tak jgajee. TakxKe OCHOB-
HBIE a30TCOACPIKAIIIE TPYIIEI MOTYT OBITh KBATEPHU30BAHBI TAKIMH areHTaMH, KaK HU3IINE aJIKMITaTOTeHHUIBI,
Takue KaKk METHJI-, 3THI-, IPOHI- U OYTHITaJIOTCHUAB]; THAIKIICYIb(AThl, TAKUE KaK AUMETHI, TUITHI, THOY-
TIIT; TUAMUJICYIb(hATHl; TaJOTCHUABI C [UIMHHOMN IETIhI0, TAKUE KaK NEeIII-, Jaypuil-, MUPUCTII- U CTEAPUIITalIo-
TCHU/IBI; apWIATIKIITAIOTCHUIBI, TaKue Kak OeH3mIOpoMua, u npyrue. Herokcnunsle hU3NOIOTHUECKH TIPHEM-
JIEMBIE COJIM SIBJIIOTCSI MPEAIIOYTUTEIIBHBIMH, XOTS IPYTUE COJM TAK)Ke MOTYT HaWTH NPUMEHEHHE, HarpuMmep,
JUISL BBIICJICHHS VJTH OYMCTKH TTPOIYKTA.

Cont MOTYT OBITH TOJIyYeHBI OOIIETPUHSATHIMH CHOCOOAMH, TaKMMH KaK B3aHMMOJICHCTBHE NPOIYKTa B
(hopme cBOOOIHOTO OCHOBAHMS C OJHUM WM OoJiee SKBUBAJICHTAMU COOTBETCTBYIOIICH KUCIOTHI B PaCTBOPHUTE-
JIe WM cpejie, B KOTOPO# COJb HEpacTBOPHMaA, WIIM B PacTBOPHTENE, TAKOM KaK BOJa, KOTOpas yJaajsieTcsl B Ba-
KyyMe U ITyTeM JTHO(QIIN3AINH, WIXA TyTeM 0OMEeHa aHHOHOB CYIIECTBYIONIEH COJIM Ha IPYTrof aHUOH Ha MO~
XOISIIIE HOHOOOMEHHOH CMOJIE.

Korga coenmnenne, packpeiToe B JaHHOM IOKYMEHTE, OTIHCAHO C IMIOMOIIbIO HA3BAaHUS WM CTPYKTYDPHI H
UMeeT OIWH Win OoJiee XUPaJbHBIX IIEHTPOB, M KOT/Ia HA3BaHWE WIIM CTPYKTYpa OXBATHIBAeT 0oJiee OJHOTO CTe-
peonsomepa, HaIIpUMep, He 0003HAUEHA CTEPEOXMMHUS OAHOTO WX 0oJiee XUPaJbHOTO LEHTpa, MOApa3yMeBaeT-
Csl, YTO Ha3BaHME U CTPYKTypa OXBATHIBACT BCE TAKHE CTEPEOM3OMEPHI X X CMECH.

CuHTE3 ONTHYECKH aKTHBHBIX ()OPM MOXKET OBITh OCYILIECTBJIEH CTAHAAPTHBIMH METOJaMU OPraHHMYECKOH
XMMUH, XOPOILIO M3BECTHBIMHU B JAHHOW 00JIACTH TEXHUKH, HAIPHMEP, ITyTEM CHHTE3a M3 ONTHYECKH aKTHBHBIX
MCXOIHBIX BEIECTB WM pa3zeieHus paneMudeckoil popmMel. PariemaTsl MOTyT OBITH pa3iefieHbl Ha OTACNIbHBIE
9HAHTHOMEPHI C HCIOJIb30BaHUEM M3BECTHBIX METOJOB (cM., Hanpumep, Advanced Organic Chemistry: 3rd Edi-
tion: author J March, p104-107). [Toxxoasuuii MeTO] BKIFOYAET 00pa30BaHUE JUACTSPECOMEPHBIX POU3BOIHBIX
MyTEeM B3aUMOJCHUCTBUS PAllEeMHYECKOTO BEIIECTBA C XUPATHHBIM BCIIOMOTATENFHBIM BEIIECTBOM C MOCIEIYIO-
UM pa3[esieHueM, HallpuMep XpoMaTorpaduaeckuM, THacTepeoMepoB 1 3aTeM OTIICTIIICHHEM BCIIOMOTATeNb-
HBIX BEIIECTB. AHAJIOTHYHBIM 00pPa30M BEIMICYTOMSIHYTasi aKTUBHOCTh MOYKET OBITH OIICHEHA C MCIIOJIB30BAHUEM
CTaHIAPTHHIX JTa0OPATOPHBIX METOIUK, YIOMSHYTBHIX HIXKE.

Crepeon3oMephl MOTYT OBITh pa3/IeleHBI C TTIOMOIIBIO OOBIYHBIX METOIUK, HATIPUMEP, XPOMAaTOTpaduH HIH
(hpaKIMOHHON KpHCTAINIM3aINN. DHAHTHOMEPHI MOTYT OBITH BBIIENEHBI ITyTeM pa3felieHHs paleMara, HallpH-
Mep, ImyTeM (paKkIUOHHOW KpHcTamu3anuy, pasaencHus uian BOXX. /luactepeonsomepsl MOTYT OBITH BbljE-
JIeHBl pa3lielieHneM Onarojaps pa3lMuHbIM (HU3MYECKUM CBOMCTBaM JHACTEPEOM30MEPOB, HANpHUMEp, IIyTEM
¢pakironHoi kpuctayumsauny, BOXX unu dusm-xpomarorpagun. B kadecTBe anbTepHAaTHBBI, KOHKPETHBIC
CTEPEOM30MEPHI MOTYT OBITH MOJYyYEHBI yTEM XHPaJbHOTO CHHTE3a M3 XUPAIBHBIX HCXOJHBIX BEIECTB B yCIO-
BUSIX, KOTOPBIE HE BBI3BIBAIOT PAllEMH3ALIUIO WIIH 3ITMMEPH3ALINIO, WU ITyTeM JePUBaTH3aINH C XUPAIBHBIM pea-
TEHTOM.

Korzma xoHKpeTHBIH cTepeon3oMep 0003HaUeH, CTPYKTYPHO WIIM Ha3BaHHEM, OH MPEANOYTHTEIHHO OTJe-
JICH WJIM TI0 CYIIECTBY BBIICTICH U3 IPYTUX CTEPEOM30MEPOB TOTO K€ COCTUHEHUS. B OTHOM M3 aclieKTOB CMECh,
cozeprkamas KOHKpETHbIH crepeonzomep coeamnenus dhopmyn (I), (Ia), (I), (ITa), (II1), (IlTa), (IV), (IVa), (V)
nmn (Va), MmoxxeT comepkath MeHee 30 mac.%, B wactHocTH MeHee 20 mac.% u B wacTHOCTH MeHee 10 mac.%
JIPYTHUX CTEPEOM30MEPOB TOTO K€ COSAWHEHHs. B emie oIHOM acmeKkTe cMech, CoAeprKallas KOHKPETHBIA cTe-
peousomep coenunenus dpopmya (1), (Ia), (II), (Ila), (1II), (1lla), (IV), (IVa), (V) wm (Va), MOXeT comepkaTb
MeHee 6 Mac.%, B 4aCTHOCTU MeHee 3 Mac.% U B 4aCTHOCTH MeHee 2 Mac.% JIPYyTrux CTepPeoru30MepOB ITOTrO CO-
enuHeHus. B eme omHOM acmekte cMmech, coiepikalias KOHKPETHBIH crepeonzomep coexuHeHust ¢popmyn (1),
(Ta), (ID), (ITa), (III), (I1a), (IV), (IVa), (V) umu (Va), MoxeT comepxkatb MeHee | Mac.%, B wactHOCTH MeHee 0,5
Mac.% u B yactHocTH Meree 0,3 mac.%, B yactHocTH MeHee 0,1 mac.% Ipyrux cTepeon3oMepoB 3TOTO COEAHHE-
HUSL

B onHOM 13 acmekToB TepMuHbI "HHPEKUA" U "O0akTepuanibHas HHPEKIUA" MOTYT OTHOCUTHCS K THHEKO-
norudeckoi nHpekuu. B eme ogHoM acriekte TepMuHBI "HHpeKknuA" 1 "OakTepruanbHas HHPEKIHUA" MOTYT OT-
HOCHUTBCS K MHQEKInu aeixaTenbHbix myted (MIT). B eme ogHoM acriekte TepMuHb "uHeKus" 1 "dakTepu-
anbHast HHQEKuA" MOTYT OTHOCUTBCS K 3a00JIeBaHUIO, TIepeaBacMOMY TIOJIOBBIM ITyTeM. B erie oHOM acriekTe
TepMuHBI "HHPEKuA" 1 "0akTepruanbHas HHPEKIUsA" MOTYT OTHOCUTHCS K HEOCIO)KHEHHON HH(EKITUN MOYEBBI-
Bomsimux mytei (MMII). B eme omHoM acnekTe TepMHHBI "wHOeKknus" 1 "OakTepuaibHas WHOEKIHS" MOTYT
OTHOCHTBCSI K OCJIOKHEHHOH MH(peKIny MoueBbBoIsIuX myteid (OVIMII). B nomnoaHnTenbHOM acmekTe TepMu-
HBl "uH(eknus" 1 "GaxTepuanbHas HHPEKIus'" MOTYT OTHOCHTHCS K OCTPOMY IIPHCTYITY XPOHHYECKOTO OPOHXH-
ta (OIIXB). B emie ogHOM JOMOIHUTENEHOM acriekTe TepMUHBI "uH(ekus" 1 "0akrepuanbHas HHeKus" Mo-
TYT OTHOCHUTBCSI K OCTPOMY OTHUTY CpeJHEro yxa. B omHOM n3 acnekroB TepMuHBI "HHpeKua" u "OakTepHaib-
Hast MH(EKIHsA" MOTYT OTHOCHTBCSI K OCTPOMY CHHYCHTY. B eme ogHoM acrnekte TepMuHbI "HMHpeknus" u "0ak-
TepuajbHasi HHPEKIUSI" MOTYT OTHOCUTHCS K MH(EKINH, BBI3BIBAEMOH JIEKapCTBEHHO-YCTOHYMBBIMU OaKTepHs-
Mu. B emte omHOM acmiekTe TepMuHb "MHEKIHA" U "O0akTepruanibHas HHPEKIUA" MOTYT OTHOCUTBCS K CETICHCY,
00yCIIOBJICHHOMY KaTeTepoM. B ere ogHOM acniekte TepMHUHBI "nHpeknus" 1 "O0akTepranbHast HHOEKIH" Mo-
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TYT OTHOCHUTBHCS K IaHKpPOHy. B nomoiaHnTensHOM acriekte TepMHHBI "nHpekuus" u "GakrepuanbHas HHDEK-
" MOTYT OTHOCHTBCS K XJIAaMHIWU. B elie 0THOM ONOJIHUTEIBHOM acreKTe TepMHUHBI "HHpeknns" n "dakre-
puanbHas HHQEKIU" MOTYT OTHOCHTBCS K BHeOOIpHIUHOM mHeBMOoHWH (BBIT). B eme ogqHOM momoHUTEIHHOM
acriekte TepMHuHBI "uHpekmua" u "GakrepuanbHas HHQEKIUA" MOTYT OTHOCUTHCS K OCIOKHEHHOW WH(EKIINU
KOXH U KOKHBIX CTPYKTYp. B oHOM M3 acmekToB TepMHHBI "wHbeknus" u "0akTepuaibHas HHPEKIHsI" MOTYT
OTHOCHUTHCS K HEOCJIO)KHEHHON MHPEKINN KOXHU U KOXKHBIX cTpyKTyp (MKKC). B emnie ogHOM acriekTe TepMIHBI
"uadexmus" u "O0akTepuaibHas HHPEKIUA" MOTYT OTHOCHUTBCS K SHJOKApIUTY. B ele 0THOM acnieKTe TepMUHBI
"uadexmus" u "OakTepruanbHas HHPEKIHA" MOTYT OTHOCUTHCS K (peOpmIbHON HelTporneHuu. B emie omHoM ac-
nekTe TepMuHbl "uHbeKy" 1 "GakrepruansHas HHGEKIus" MOTYyT OTHOCUTBCS K TOHOKOKKOBOMY LIEpBUIIUTY. B
JIOTIOJTHUTEIEHOM acrekTe TepMUHBI "HH(pekuus" u "OakTepranbHas HHOEKIHUI" MOTYT OTHOCUTBCSI K TOHOKOK-
KOBOMY YPETpHUTy. B emie oHOM HOMOTHUTENFHOM acnekTe TepMUHB "uHpeknusa" n "O0akrepuanbHas HHPEK-
A" MOTYT OTHOCHUTBCS K Ho3okomuanbHOU mHeBMoHuu (HIT). B emie ogHoM acnekre Tepmunbl "uHbeKIus" 1
"OakTepuanbHas HHQEKIUA" MOTYT OTHOCUTHCS K OCTCOMHEIHTY. B TOMOJHUTETHHOM aclekTe TCPMUHBI "HH-
¢exnus" u "OakTepuanbHas HHPEKIHA" MOTYT OTHOCHTBCS K CEIICHCY. B ele 0JJHOM JOTIOJIHUTENEHOM acIIeKTe
TepMuHbl "HHeKuA" n "OakTepuanbHas WHOEKIHA" MOTYT OTHOCHUTHCS K CUPUINCY. B momomHUTEIEHOM ac-
neKkTe TepMuHbI "HHeKma" 1 "OakTepranbHas HHPEKIHUA" MOTYT OTHOCHTHCS K HHTpaaOdJOMUHAIBHON WH(EK-
uu (MAW). B omqHOM M3 acniekToB M300peTeHus TepMUHBI "nHpeknus" u "OakrepuanbHas HHPEKIUs" MOTYT
OTHOCHTBCSI K MH(EKINH, BEIOPAHHON W3 TPYIMIBI, COCTOSIIEH M3 OCIOKHEHHOH HWH(EKIINH MOYCBBIBOISIIINX
myTel, HeOCIOKHEHHONH MH(PEKINN MOYEBBIBOIAIMINX ITyTeH, HHOEKINN TOYeK, HHPEKINH HIDKHUX IBIXaTeNb-
HBIX ITyTeH, HO30KOMHAIBHOH OaKTepHalbHONW THEBMOHUH, THEBMOHHUH, OCTPOMY OaKTepHATLHOMY MPOCTATHUTY,
ocTpoil OakTepuaabHOM MH(EKIMH KOXKH M MATKHX TKaHEH, Celcucy, MHTpaabJoMHHAILHONH MHPEKIMN U WH-
(hekium, CBA3aHHOW C TUAOCTHYSCKON CTOTION.

B onHOM M3 BapHaHTOB OCYLIECTBJICHHS M300peTeHUs] TepMUHBI "HH(eKIMs" U "OakTepuaibHas MHPEK-
A" OTHOCSTCS K MH(EKIUH, BBI3BAHHOW TPaMOTPUIATENILHBIMUA OaKTEpHsIMH, TakKe Ha3bIBaeMOHU "TpaMoTpu-
naresbHOM nHpekuuei". B 0THOM M3 acTIeKTOB 3TOr0 BapHaHTa OCYLIECTBIICHHS TPaMOTpPUIIaTeNIbHAsT MHEKIHS
MIpeCTaBIsIeT CO00M HHPEKITHIO, YCTOHIMBYIO K OAHOMY WUIH 00Jiee aHTHOMOTHKaM. B 0JTHOM M3 acreKToB 3TO-
TO BapHaHTa OCYIIECTBICHUS TpaMOTpUIaTeIbHAs WHPEKIHS MPEICTaBIseT co00i MHMEKINIO C MHOXKECTBEH-
HOM JIEKapCTBEHHOM YCTOMYMBOCTHIO. B 0JJTHOM M3 acmekTOB 3TOr0 BapHaHTa OCYIIECTBIECHUS TPaMOTPHUIIATEb-
Has wH(QEKIMsI BhI3BaHA OJHUM WM OoJiee maToreHamu Enterobacteriaceae spp. B ogHOM M3 acmeKTOB 3TOTO
BapHaHTa OCYIIECTBJICHUS OJIMH WK OoJiee matoreHoB Enterobacteriaceae spp. BKIIOYAOT OUH WK O6ojee u3 E.
coli, K. pneumoniae, K. oxytoca, C. freundii, C. koseri, E. cloacae, P. mirabilis, M. morganii u/unmu S. marces-
cens. B 0lHOM M3 acreKTOB ATOro BapuaHTa OCYIECTBICHHS OJMH MM Oosee maTtoreHoB Enterobacteriaceae spp
BKJIFOYAeT OJ1H mim Ooisiee natored u3 E. coli wmu K. pneumoniae. B eme ogHOM acmekre 3Toro BapuaHnra ocy-
IIECTBJICHUS] TpaMOTpHIATEIbHAs MH(PEKINS BBI3BAaHA OJHUM MM OoJiee HECYIIMMH OMOJIOTHUYECKYIO YIPO3y
naToreHaMH. B 0ZJHOM U3 acIieKTOB 3TOT0 BapHaHTa OCYLIECTBICHHS OJMH MM O0Jiee HECYIINX OMOJIOTHYECKYTO
yIpo3y MaTOreHOB MpeAcTaBisIoT coboit Burkholderia spp., Y. pestis uw/unum F. tularensis. B mro6om u3 3THx ac-
MIEKTOB BapuaHTa OCYLIECTBICHHUS OAMH WK 0ojiee rpaMOTPUIATENHHBIX NMATOIEHOB MOTYT SKCIPECCHPOBATH
onuH win Ooniee PepMEHTOB CEpHHOBBIX OeTa-TakTaMas. B 0HOM M3 acleKTOB 3TOTO BapHaHTa OCYIIECTBICHUS
oJMH Wik OoJiee PEPMEHTOB CEPUHOBBIX OeTa-JIaKTaMma3 BKIIIOYAIOT OJHY WM OoJiee Oera-lakTamas Kiacca A,
kiacca C w/mmm kiacca D.

Bce BrrmeynomsiHyThIe WHQEKIIMH MOTYT OBITh BBI3BAHBI PAa3IMYHBIMHA OaKTEpUSAMH, KOTOpPHIE ITOTCHIU-
AIBHO MOTYT IOJ/1aBaThCS JICUCHHUIO 3asBICHHBIMHI areHTaMH 10 OTACIBFHOCTH WJIM B KOMOMHAIINN C HHTHOWUTO-
paMy NeHUIMIUTHH-CBSI3bIBaronero oenka. OQUH U3 BapHAHTOB OCYLIECTBICHHS N300PETEHHUSI OTHOCHTCS K CIIO-
co0y JiedeHust OTHOM Wi OoJiee MEepEeUHCICHHBIX BBINIE MH(EKIUHA, BKIIOYAONINi BBEICHHE CYOBEKTY, CTpa-
JaronieMy OaktepuanbHOW MHpekuueld, a¢dexTnBHOro kommuecrsa coenunenus ¢opmyn (1), (Ia), (1D), (Ila),
11D, (Ilfa), (IV), (IVa), (V) unu (Va) nim ux papManeBTHYECKH MPUEMIIEMOH COJIM B KOMOWHALINY C JIOTIOJHH-
TENBHBIM aHTHOMOTUKOM. B 0JTHOM M3 acrieKTOB 3TOr0 BapHaHTa OCYLIECTBICHHUS JOTOIHUTEIbHBIH aHTHOMOTHK
HpeCTaBIsIeT co00it OeTa-TaKTaMHbBIH aHTHOMOTHK. B 0IHOM M3 acreKTOB 3TOTO BapHaHTa OCYLIECTBIICHHS 10~
MTOJTHUTEJIbHBIN aHTUOUOTHK MPEACTABISAET COOOH HHTHONUTOP TICHUIIMIUTHH-CBS3BIBAIOIIETO OeIKa.

B ogHOM 13 acmiekToB npemoxkeHo npumeHenue coeaunenus Gopmyn (1), (Ta), (IT), (ITa), (II), (IlIa), (IV),
(IVa), (V), umu (Va) nim ero ¢papMamneBTHISCKH MTPUEMIIEMOM COIH JIJIST U3TOTOBJICHUS JIEKAPCTBEHHOTO CPEACT-
Ba JUIS JOCTIDKEHUS 3¢ ¢dekTa HHruONpoBaHUs OaKTepHaIbHOTO MENTHAOTIIMKAHA, [0 OTACTFHOCTH WIH B KOM-
OMHAIMY C MHTHOWTOPOM TEHUIMUIHH-CBS3BIBAIOIECTO O€Ka, Y TEIUIOKPOBHOTO )KHBOTHOTO, TAKOTO KaK YeJo-
BEK.

B eme onHOM acnekre npeioxkeno npuMmenenne coequnenns opmya (1), (Ia), (1), (I1a), (II), (Il1a), (IV),
(IVa), (V), i (Va) wim ero ¢papManeBTHIECKH IIPHEMIIEMOH COJH JUIsl U3TOTOBJICHUS JICKApCTBEHHOT'O CPECT-
Ba ISl JIe4eHHs OakTepuanbHONW MH(EKIUH Y TEIIOKPOBHOTO JKUBOTHOTO, TAKOTO KaK 4YeloBeK. B omHoM u3
acriexktoB coeaunenne ¢popmyn (1), (Ia), (1I), (ITa), (IIT), (IlIa), (IV), (IVa), (V) nm (Va) unu ero papmaneBTu-
YEeCKH TPHEMIIEMYIO COJb BBOJSIT B KOMOWHALMM C JONOJHUTENBHBIM aHTHOMOTMKOM, TakMM Kak Oera-
JIAaKTaMHBIA aHTUOWOTHK. B OTHOM M3 acIeKTOB 3TOTO BapHaHTa OCYIIECTBIICHUS JIOTIOTHUTEIbHBIA aHTHOMOTHK
MPEICTaBIsIET COO0H MHIHOUTOP NMEHWIMIUINH-CBSA3BIBAIONIEro Oenka. B ogHOM W3 acmeKkToB 3TOrO BapHaHTa
OCYILIECTBIICHHS JOITOTHUTEIBHBIN aHTHOMOTHK TPEACTaBIIeT CO00H OeTa-TaKTaMHBIA aHTHONOTHK. B oHOM M3
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ACIIEKTOB TOTO BapHaHTa OCYIIECTBICHUs OeTa-JIaKTaMHBIN aHTUOMOTHK BBHIOpaH M3 HerogoKkcuMa, nedypox-
cHMa, TUTeMOHaMa, Jiopakapoeda, nedukcuma, nedanekcruHa, nedaapokcuna, nederamera, nepnposmia, ned-
THOyTeHa, NedauTOpeHa, gaporneHemMa, TeOUTIeHEMa, aMOKCHUIWIUIMHA, KapOSHUIWIIINHA, TeGIUHApa, aMITH-
IUIAHA, Ie(INTOpeHa WIM UX HpOoJIeKapcTBa. B OHOM W3 acleKTOB 3TOTO BapHaHTa OCYIIECTBICHHS Oera-
JIAKTAMHBIA aHTHOMOTHK MPENCTABIACT co00ii MedmomokcuMa MpoKceTI. B 01HOM U3 acmeKkToB 3TOTO BapuaH-
Ta OCYIIECTBJICHHS OeTa-JTaKTaMHBI aHTUOMOTHK TIPEJICTABIISIET CO00M Iedypokcuma akceTnisi. B omHOM M3 ac-
TIEKTOB 3TOTO BapHaHTa OCYIIECTBICHHS OeTa-JTaKTaMHBIH aHTHOMOTHK MPEACTABIIET COO0H 1Me(ITOTOKCHM HITH
€ro MpoJIeKapcTBO. B OTHOM M3 acIieKTOB 3TOTO BapHaHTa OCYIIECTBICHUS OeTa-JTaKTaMHBIH aHTHOMOTHK TIpea-
CTaBJIIeT CO00H e(yPOKCHM HIIH €T0 NPOJIEKAPCTRO.

B eme onHOM acnekre npeioxkeno npumenenne coequnenus opmya (1), (Ia), (I), (11a), (II), (Ila), (IV),
(IVa), (V) mu (Va), nnm ero ¢apMareBTHIECKH IPUEMIIEMOH COJIH, ISl H3TOTOBJICHHS JICKAPCTBEHHOTO CpeJi-
CTBa JUIsl JICUEHUS OCJIOKHEHHON MH(QEKIMM MOYEBBIBOISIINX ITyTel, HEOCIOKHEHHON MH(EKIMHA MOYEBHIBO-
JSIIUX MyTel, MHQEKIUH 1MoYeK, MHPEKIIMN HIDKHHUX JIBIXaTeNbHBIX MyTeH, HO30KOMHUAJIBHOW OaKTepHalbHON
ITHEBMOHHH, ITHEBMOHHH, OCTPOrO OaKTEpHAIBLHOTO IPOCTATUTA, OCTPOH OaKkTepHanbHOW MH(EKIHH KOXH H
MATKUX TKaHEH, cercuca, MHTpaadbJoOMHUHATBHOM HHOEKITMN U WHOEKIIUH, CBI3aHHBIX C JHA0ETHIECKOH CTOTION,
Y TETJIOKPOBHOTO KUBOTHOTO, TAKOTO Kak 4eJoBeK. OAMH 13 acleKTOB U300PETeHNSI OTHOCHUTCS K MIPUMEHEHHUIO
coenunenus Gopmyn (1), (Ia), (II), (ITa), (II1), (ITTa), (IV), (IVa), (V) wu (Va) wim ero dhapmarieBTHUECKHA TpH-
eMIIEMOW COJIM JUTS M3TOTOBIICHHS JICKAPCTBEHHOTO CPEACTBA IS JICUCHUS OCIOKHEHHBIX WH(EKITNH MOUYEBBI-
BOJAIIMX ITyTel. B 0THOM M3 acHeKTOB IBYX MPEAIIeCTBYIOIINX BapUAHTOB OCYIIECTBICHUS coennHeHne (Gop-
mya (D), (Ta), (IT), (ITa), (ITI), (ITa), (IV), (IVa), (V) umu (Va) BBOAAT B KOMOWHAITUH C JOTIOTHUTEIHHBIM aHTH-
O61oTHKOM. B 01HOM M3 acneKTOB ATOr0 BapHUaHTa OCYLIECTBICHHS TOTIOJHUTEIbHbBIH aHTUONOTHK MPECTaBIISET
€000 MHrMONTOp NMEHUIIMIUTMH-CBS3BIBAIOIIETO OeKa. B 0/IHOM M3 acleKTOB 3TOro BapHaHTa OCYIECTBICHHS
JIOTIOJTHUTENBHBIN aHTHOMOTHK MIPEACTABISET CO00M OeTa-IakTaMHBIH aHTHOMOTHK. B 0THOM M3 acleKkToB 3TOTo
BapuaHTa OCYLIECTBIICHUS OeTa-TaKTaMHBIH aHTHOMOTHK BBIOpaH 13 nedrogokcuma, neypokciMa, THreMOHa-
Ma, Jopakapbeda, nepukcuma, nedaiekcuta, nedaapokcuna, neperamera, nednposmia, nedpTudOyTeHa, Hehau-
TOpeHa, (haporeHeMa, TeOWIeHeMa, aMOKCUITIIIINHA, KapOSHUITWILTHHA, TIeQANHAPa, aMIUIHIUIHHA, e(IuTo-
peHa M UX MpoJieKapcTB. B 0HOM M3 acmeKTOB ATOTO BapHaHTa OCYIIECTBICHUS OeTa-ITaKTaMHBIN aHTHOMOTHK
TpeACTaBIsIeT co00i menogoKcuMa MPOKCETIII. B 0THOM M3 acIeKTOB 3TOTO BapHaHTa OCYIIECTBIICHUS OeTa-
JIAKTaMHBIA aHTHOMOTHK TPENCTaBIsIeT CO00# medypokcnMa akCceTwa. B OIHOM M3 acleKToB 3TOTO BapHaHTa
OCYIIIeCTBIICHUST OeTa-JIaKTaMHBIN aHTHOMOTHK TPEACTaBIsIECT cOO00H Me(PIOIOKCHM WM €0 MpoJieKapcTBo. B
OJTHOM W3 aCIEeKTOB ATOT'0 BapHaHTa OCYIIECTBICHHUS OeTa-TaKTaMHBI aHTHOMOTHK TPEICTABISIET CO00MH 1edy-
POKCHM WJIN €T0 MPOJIEKapCTBO.

B eme ogHOM acriexTe HpeIokeH cnocod NOCTIKEHUs (P (peKTa HHIHOMPOBaHUs OaKTepHAIbLHOTO IIel-
THUJIOTJIMKaHa, 0 OTJEIBHOCTH WJIM B KOMOMHAIIMM ¢ HHI'MOUTOPOM NEHUIMIIMH-CBS3BIBAIOIIEro OelKa, y Ter-
JIOKPOBHOTO >KMBOTHOTO, TAKOTO KaK YEJIOBEK, IJIe YKa3aHHBIN CII0CO0 BKIIIOYAET BBEICHUE YKa3aHHOMY JKHUBOT-
HoMY 3¢ dekTuBHOrO Kosmuectsa coenunenus gopmy (1), (Ia), (ID), (Ila), (II1), (IlIa), (IV), (IVa), (V) umu (Va)
WM ero (apMareBTHUECKH IPUEMIIEMON COJTH.

B monoiHHTENFHOM acIieKTe MPEeIoKeH CIoco0 JieueHUs OakTepHaTbHONH WH(EKIUH y TEIIOKPOBHOTO
JKUBOTHOTO, TAKOTO KaK YEJIOBEK, BKIIOYAIONINHA BBEICHUE YKa3aHHOMY KUBOTHOMY 3(p(PEKTHBHOTO KOIMIECTBA
coenuuenust popmyn (1), (Ia), (IT), (Ila), (IIT), (IlTa), (IV), (IVa), (V) nmm (Va) wim ux dhapMareBTHUECKA TIPH-
emMiIeMoi coii. B 0THOM M3 acleKTOB ATOTO BapraHTa OCYIIESCTBICHHUS COeINHEHNE TPECTAaBIsIET COOOH TaKkoe,
kak omrcano s popmya (1), (IT), (IT), (IV) wmm (V), unm ero dhapMareBTHUECKHA PUEMIIEMYIO cOJlb. B ogHOM
U3 aCIEeKTOB ITOTO BapHaHTa oCyllecTBIeHus, 11t coeauHenus Gopmy (1), (II), (IIT), (IV) uinm (V), coennnenue
BBOJIAT NIEpOpajibHO. B eme ogHOM acriekTe 3TOr0 BapuaHTa ocymecTsieHus coenunenue Gopmy (1), (1), (110),
(IV) wmu (V) win ero gapMareBTUIeCKU MPUEMIIEMYIO COJIb BBOIST B KOMOWHAIIMH C JIOTTOTHUTEIBHBIM aHTH-
O61oTHKOM. B 01HOM M3 acneKTOB ATOr0 BapuaHTa OCYLIECTBIICHHS TOTIOJHUTEILHBIH aHTHONOTHK MPECTaBIISET
c000i1 MHIMOUTOp NMEHUIMUINH-CBSI3BIBAIONIETO Oenka. B 0JHOM U3 acmeKTOB JOMOJHHUTEIBHBIA aHTHOMOTHK
Hpe/CTaBiIsieT co00it OeTa-TaKTaMHbIi aHTHOMOTHK. B OTHOM M3 acmeKkToB 3TOro BapHaHTa OCYIIECTBICHUs Oe-
Ta-JJAKTAMHBIH aHTHOWOTHK BEIOpaH U3 1eIookcuMa, e ypoKkcuMa, TATeMOHaMa, Jopakapoeda, nedpuxcrma,
nedanexcuHa, nedaapokcuia, nederamera, neuposuia, nehTuOyTeHa, ehauTOpeHa, daporeHemMa, Tedure-
HEeMa, aMOKCHIIJUIMHA, KapOeHNIMIUTNHA, e InHIpa, aMINIWIIHHA, IeGIuTopeHa u ux npoiekapcts. B ox-
HOM M3 aCTIEKTOB JTOTO BapHaHTa OCYIIECTBICHHUS OeTa-JaKTaMHBINH aHTHOMOTHK MpencTaBisieT coboit medrmo-
JOKCHMa TPOKCETHJ. B OIHOM M3 acleKkTOB 3TOT0 BapHaHTa OCYIIECTBIICHHUS OeTa-JTaKTAMHBIA aHTHOWOTHK
npeacTaBiIsieT coboil medypokcuMa akceTws. B OZHOM M3 acmeKTOB ATOTO BapHWaHTa OCYIISCTBICHHS OeTa-
JIAKTaMHBIA aHTHOMOTHK MPEICTaBIsET COO0H HEe(II0TOKCUM WM €To MPOoJIeKapcTBO. B 01HOM U3 aceKToB 3To-
TO BapHaHTa OCYILIECTBJICHHs OeTa-TaKkTaMHBIH aHTHOMOTHK TIpEJCTaBIsieT co00H neypoKCHM HIIH €ro IpoJie-
KapCTBO.

B nomonHuTENEHOM BapHaHTE OCYIIECTBIICHUS MPEATIOKEH CIOCcOo0 JieueHHs1 OakTepHanbHON MHEKIuH y
HYXJAIOLIEToCsl B 3TOM CyOBbeKTa, BKIIOYAIOIINN BBEJCHUE YKa3aHHOMY CYOBEKTY 3((EKTHBHOTO KOJINYECTBA
coenunenus popmyn (la), (Ila), (Illa), (IVa) mm (Va) wnu ero ¢apmarieBTHIeckn NprUeMIeMON COJIM BHYTpPH-
BEHHO, BHYTPHOPIOIIMHHO, BHYTPHUMBIIIEYHO WJIH MTOJKOXXHO, MPEIIOYTUTENIFHO BHYTpHBeHHO. Kak TakoBoe,
coenunenue Gopmyn (Ia), (Ila), (I1a), (IVa) nmu (Va) wim ero dapmarieBTHIESCKH MpUEMIIEMast COJIb MIPEUMY-
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IIECTBEHHO HCIIOJB3YIOTCS, KOTAA MAlMeHT He MOXKET INPUHUMATH JIEKAPCTBEHHBIE CPENICTBA NEPOpasIbHO, Ha-
NpUMep B YCIOBHSAX CTalliOHapa (HampuMep, B OTICICHUM MHTCHCHBHOW TEpamuy, B OTICJICHUHM 3KCTPEHHOM
MEIUIIUHCKOH MMOMOIIH, B KapHOIOTHIECKOM OTICICHUH | T. I1.), B YCIOBHAX ITyHKTA HEOTIIOKHON MOMOIIU U
YCIIOBHAX JIOMa IIpecTapenbix. B 0THOM U3 acTIeKTOB 3TOTO BapHaHTa OCYIIeCTBICHUS coeauaenune Gopmyn (1a),
(ITa), (IlTa), (IVa) nmm (Va) wim ero papmMareBTHIeCKH PUEMIIEMYIO COJIb BBOJIAT BHYTPUBEHHO (B/B). B ogHOM
M3 acleKTOB 3TOTO BapuaHTa ocymecTBieHus coenuHeHue dopmyn (Ia), (Ila), (IlTa), (IVa) nmm (Va) wim ero
(hapMaIeBTHYECKH MPUEMIIEMYIO COJb BBOIAT J0 TE€X IOp, MOKA MAIFEHT HE CMOXET NMPHHUMATH JICKApCTBEH-
HBIE CPENICTBA MEepOpaNbHO, HAPUMEp, B TEUEHHE BPEeMEHH NPEeOBIBaHUS B OOJFHUIIEC WIIN ITyHKTE HEOTJIOKHON
MIOMOIIIHY, JI0 TeX II0p, ITOKa CYyOBEKT HEe CMOXKET OBITh BHINMCAH M3 OOJBHMIBI WM ITYHKTA HEOTJIOKHOH MOMO-
MY, WM IO TeX IOP, OKa COCTOSIHUE TAIIMEeHTa He YIIyUYIINTCS HACTOJIBKO, YTOObI OH MOT IIPUHUMATh JIEKapCT-
BEHHBIE CPEJICTBA IIEPOPAILHO, HAPHMED, 10 TEX IOp, IOKa MAlMeHT He CMOXKET MepopajbHO MPUHHUMATH Jie-
KapCTBEHHBIE CPEJCTBA B YCIOBHSX JIOMa NPECTapenbixX. B 07JHOM 13 aceKTOB 3TOTr0 BapHaHTa OCYIECTBICHHS
coenunenue gopmyn (Ia), (Ila), (Illa), (IVa) nm (Va) wm ero gpapmaneBTHIECKH TPHEMIIEMYIO COJIb BBOJT C
Oera-lakTaMHBIM aHTHOMOTHKOM. B 0THOM M3 acmeKTOB 3TOro BapHaHTa OCYIIECTBIICHHUS OeTa-TaKTaMHBIA aH-
THOMOTHK BBIOpaH W3 medroaokcuma, redypokcuMa, THTEMOHaMa, JiopakapOeda, nedpukcuma, nedarekcuna,
nedanpokcuia, mederamera, nedpnposuna, ne@TudOyTeHa, nedhauTopeHa, gaponeHema, TeOUNEHEMa, aMOKCH-
IUIAHA, KapOeHUIWIITNHA, HehIMHNpa, aMINIIUINHA, He(IuTopeHa U uX MpojeKapcTBa. B omHOM H3 acrek-
TOB ATOTO BapHaHTa OCYIIECTBICHUS OeTa-TaKTaMHBIH aHTHOMOTHK MPEICTABISET COO0M e(PIOJOKCHM HIIA €T
MpoJIeKapcTBO. B 0HOM M3 aCIEKTOB ATOTO BapHaHTa OCYIIECTBICHUS OeTa-JTaKTaMHBIA aHTHOMOTHK MPEICTaB-
nseT co0oif meypoKCHM I €T0 TPOJIEKapCTBO. B eme 0THOM acmekTe 3TOro BapHaHTa OCYIIECTBICHHUS CIIO-
c0O0 JIOTIOTHUTENIFHO BKIIIOUAET BBEJCHUE CYOBEKTY dddekTuBHOrO KoindectBa coenunenust popmynst (1), (II),
11D, V) wmm (V) wmu ero dapManeBTHIECKH TPUEMIIEMON CONM B aMOyJIaTOPHBIX YCIIOBUSIX, OCIIE BBITUCKH
13 OOJIPHHUIBI MM IyHKTa HEOTJIOXKHOW ITOMOIIH, WIJIM KOTJAa COCTOSHHE INMalMeHTa YIyYIIMIOCh J0CTaTOYHO,
YTOOBI OH MOT IPUHUMATH JIEKAPCTBEHHBIE CPEACTBA MEPOPaIbHO, HAIIPUMED, B YCIOBHSIX JIOMa MpecTapeibix. B
OJTHOM M3 aCIEeKTOB 3TOTO BapHaHTa ocyriecTBieHus coeauaenue Gopmynsr (1), (1), (1), (IV) wm (V) wiu ero
(hapMaIeBTHYECKH MPUEMIIEMYIO COJTb BBOASAT MEPOPAIBEHO B aMOYJIaTOPHBIX YCIOBHAX. B OZHOM M3 aceKToB
3TOTO BapuaHTa ocymiecTBieHus: coeauaenne opmyis (1), (II), (IIT), (IV) wm (V) wiu ero dhapmaneBTHIECKH
MPUEMIIEMYIO COJIb BBOAAT B KOMOWHAIIMK C TeM e OeTa-TaKTaMHBIM aHTHOMOTHKOM, C KOTOPBIM BBOJSAT CO-
equaenne Gopmyn (Ia), (Ila), (I1a), (IVa) nmm (Va) B yClIOBHSX CTallMOHApa, YCIOBHUSAX IMYHKTAa HEOTIOXKHON
TIOMOIIIM MJIM YCIIOBHAX JOMa MpecTapelbiX. B 0AHOM M3 acIeKTOB 3TOTO BapHaHTa OCYIIECTBICHHS ITOCIIE BBE-
nenust coequaenus hopmyn (Ia), (Ila), (IlTa), (IVa) nmm (Va) ocyIiecTBISAIOT IEpOpaTbHOE BBEICHNE COSMHE-
Hus popmyast (1), (II), (I11), (IV) mwan (V) unm ero papManeBTHUECKH IPUEMIIEMOH CONM, KaK TOJIBKO MAIllMEHT
CMOJXXET IIPUHUMATh JIEKapCTBEHHBIE CPEJICTBA MEPOPATBHO, HAIPUMED, TOCIIE TOTO, KaK MaIeHT OBl BBIIHCAH
13 OOJIFHUIBI WIIM ITyHKTa HEOTIIOKHON MOMOIIN U HAXOAWUTCS B aMOYJIATOPHBIX YCIIOBHUSX, MIIM KaK TOJBKO CO-
CTOSIHME TTAallEHTAa B YCIOBHAX JAOMA IPECTapeliblX YIYyUIIUTCS JO0CTAaTOYHO, YTOOBI OH MOT' IPUHHUMATH JIeKap-
CTBEHHBIC CpPEJCTBA NepopaibHO. [IpeaArnoYTnTeasHO Mepexo ¢ BHYTPUBEHHOTO, BHYTPHOPIOIIMHHOTO, BHYTPH-
MBIIIICYHOT'O MITH TOJK0KHOTO (coemunenue dhopmyn (Ia), (Ila), (Illa), (IVa) wu (Va)) Ha nmepopanbHOE BBEAE-
aue (coemunenue dhopmyn (1), (IT), (II1), (IV) umm (V)) npoucxonut 6e3 Kakux-JIM00 MepepbIBOB B JICUCHUH I1a-
IIUCHTA.

B emie ogHOM IOTIOTHUTENEHOM acIeKTe MPEIUIOKEH CIIOCco0 JIEUCHUS OCIOKHEHHON MH(EKIINH MOYEBHI-
BOJAIINX ITyTeH, HEOCIO)KHEHHOH WH(EKINN MOYCBBIBOAALINX ITyTeH, WHPEKINH NOYeK, HHPEKIMH HIDKHIX
JIBIXaTEJIbHBIX TyTeH, HO30KOMHUATbHOHN OakTepuanbHoi mHeBMoHuU (HBIIT), mHeBMOHNH, OCTPOTO OaKTepHaIb-
HOTO NPOCTaTHTa, OCTPOH OaKTepHaNbHON MH(EKINU KOKH M MITKUX TKaHEH, cercuca, MHTpaadApMHUHAILHOM
nH(eKIMH 1 NHEKIUHA, CBI3aHHBIX ¢ TUa0ETUUECKON CTOIIOMH, y TEINIOKPOBHOTO )KHBOTHOT'0, TAKOTO KaK 4eso-
BEK, I7Ie YKa3aHHBIA CIOCOO BKIIIOYAET BBEICHHE YKA3aHHOMY JKHBOTHOMY 3((EKTHBHOTO KOJIMYECTBA COEIH-
Henus ¢popmyn (1), (Ia), (I), (ITa), (I11), (Illa), (IV), (IVa), (V) nmu (Va) nim ero ¢apmareBTHIECKH IpHEMIIe-
MOH conu. B emie ogHOM JONOJHUTENEHOM acTeKTe MPEUIOKEH CIOCO0 JICUCHHST OCI0KHEHHBIX HHPEKIIUH MO-
YEeBBIBOASAIINX ITyTEH y TEINIOKPOBHOTO )KHBOTHOT'O, TAKOTO KaK YEJIOBEK, BKIIIOUAIOIIUH BBEJCHUE YKa3aHHOMY
JKUBOTHOMY 3¢ deKkTuBHOTO KonmuectBa coeannenus Gopmyn (I), (Ia), (II), (ITa), (III), (IlTa), (IV), (IVa), (V)
nm (Va) uim ero (apMarieBTHUECKH MPUEMIIEMOH COJIM. B 0JTHOM M3 acrekToB JI000T0 W3 MPEAmeCTBYIONIIX
BapuaHTOB ocymiectsieHus coequaenue opmyn (1), (Ia), (II), (Ila), (III), (IlTa), (IV), (IVa), (V) wm (Va) wim
ero (apMareBTHICCKH MPUEMIIEMYIO COJIb BBOJISAT B KOMOWHAIINHY C JOTIOJTHUTEIBHBIM aHTHONOTHKOM. B oHOM
W3 aCHEeKTOB ATOTO BapHaHTa OCYIIECTBICHUS JOIOIHUTENBHBINH aHTHOMOTHK TPEACTaBIsIET COO0H MHTHOUTOP
MCHALMJUTHH-CBA3BIBAIONIETO Oeka. B 0lHOM W3 acIeKTOB JOMOTHUTENbHBIH aHTHONOTHK MPENCTaBIIsIET COO0H
Oera-nakTaMHBIH aHTHOMOTHK. B OZJHOM M3 acleKTOB 3TOro BapHaHTa OCYIIECCTBICHUS OeTa-TaKTaMHbBII aHTH-
O6noTuk BbIOpaH M3 ednogokcuMa, edypokcuma, TureMoHaMa, Jopakapoeda, nedukcuma, nedanekcruHa, me-
¢danpokcuina, nederamera, nednposuna, negrudyrena, nedauropena, paporneHema, TeOUNEeHEMa, aMOKCHIIUII-
JMHa, KapOeHUIWUIMHA, e IMHNpa, aMINIWIINHA, HeINTOpeHa U UX MpoJieKapcTB. B omHOM M3 acnekToB
9TOT0 BapHaHTa OCYIIECTBICHUs OeTa-TaKTaMHBI aHTHOMOTHK MPEICTaBIsIET cO00H 11e(hIOTOKCHMA IIPOKCETHIL.
B oqHOM M3 acreKTOB 3TOr0 BapuaHTa OCYLIECTBIICHUS OeTa-JaKTaMHbBIH aHTHOMOTHK IIPENICTaBISIET CO0O0M 11e-
(ypokcuMa akceTws. B OIHOM M3 aclekTOB 3TOTO BapHaHTa OCYIIECTBICHHS OeTa-JTaKTaMHBIA aHTHOMOTHK
MPEICTaBISIET CO00H Me(ITOTOKCHM HIIH €T0 MPOJIEKapcTBO. B 0THOM M3 acleKTOB ATOTO BapHaHTa OCYIIECTB-
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JeHust OeTa-TaKTaMHBIH aHTHOMOTHK MPEACTaBIsIET coO0H 1e)ypOKCHUM HITH €r0 MPOJICKapCTBO.

B emie oqHOM JONONHUTENBEHOM actiekTe npeaiokeHo coenunenue ¢popmyn (1), (Ia), (1), (I1a), (I1I), (111a),
(IV), (IVa), (V), umu (Va) niu ero ¢papMameBTHUSCKU MPUEMIIEMast COJIb JIJISl MPUMEHEHUS TSl TOCTHKEHUS d(-
(hexTa MHrHONPOBAHUS OAKTEPUATLHOTO TENTHIOTINKAHA, IO OTACILHOCTH WM B KOMOWHAIINY ¢ HHTHOUTOPOM
TMCHALMJUTHH-CBA3BIBAIONIETO OENka, Y TEINIOKPOBHOTO KMBOTHOTO, TAKOTO KaK YeloBeK. B 0THOM M3 acmexkToB
npemioxeHo coequaenne Gopmyn (I), (Ia), (IT), (ITa), (III), (Il1a), (IV), (IVa), (V) wu (Va) wiu ero gapmares-
TUYECKU MPUEMJIEMasi COJb IS MPUMEHEHHS UL JICYCHUS TPAaMOTPHIIATEIFHBIX OaKTepHaNbHBIX HHPEKIHUH, 1O
OTJENBPHOCTH WM B KOMOWHAIMU ¢ OeTa-TaKTaMHBIM aHTHOMOTHKOM. B OIHOM M3 acmeKTOB 3TOr0 BapHaHTa
OCYLIECTBIICHHSI OeTa-TaKTaMHBIH aHTHOWOTHK BBIOpaH M3 HedroaokcuMa, nedypokcuma, THTeMOHaMma, Jopa-
kapOeda, nepukcuma, nedanexcuna, nedaapokcuia, neperamera, nepnposmia, negrudyrena, nedauropena,
(haponeHema, TeOUTICHEMa, aMOKCHITWILIMHA, KapOCHUIMIUIHHA, ehIUNHUPa, aMITHIMIUINHA, IIe(QIUTOpeHa U X
NpoJIEKapcTB. B 0JJHOM M3 acmekToB 3TOr0 BapHaHTa OCYIIECTBICHUs OeTa-TaKTaMHBIH aHTHOMOTHK Ipe/CTaB-
asieT coboil medmomokcumMa NpOKceTHdI. B OZHOM M3 acmeKToB 3TOro BapHaHTa OCYIIECTBIECHUs OeTa-
JaKTaMHBIA aHTHOMOTHK MPEACTABISIET CO00H medypokcrMa akceTHs. B 0JJHOM M3 acneKTOB 3TOro BapuaHTa
OCyIIIeCTBIICHUST OeTa-JIaKTaMHBIM aHTHOMOTHK TPEACTaBIsIEeT cOO0H MEe(PIOJOKCHM WM €Tro MpoJieKapcTBo. B
OJTHOM W3 aCIEKTOB ATOT'0 BapHaHTa OCYIIECTBICHHUS OeTa-TaKkTaMHbBI aHTHOMOTHK TPEICTABISIET CO00MH 1edy-
POKCHM HIJTH €TI0 TIPOJIEKapCTBO.

B omHOM M3 acmekToB M300peTeHUs MPeaioKeH CIoco0 WHTHOMPOBAaHWS OJTHOTO MM Oojiee (GEepPMEHTOB
OeTa-nmakTamas, BKItoudaronuii BBenenue coequnenus popmyn (1), (Ia), (I1), (ITa), (II), (IlTa), (IV), (IVa), (V)
i (Va) win ero papMarieBTHYECKH IPUEMIIEMON COJTH HYKAAIOMIEeMyCsl B 3TOM KUBOTHOMY. B momomHuTENE-
HOM acIieKTe OAMH WM Oosiee (epMEHTOB OeTa-TaKTamas IpeJCTaBISIIOT co00i (epMeHThI ceprHOBEIE Oerta-
JaKTamasbl. B 1onomHUTEFHOM acniekTe oJuH HiH Oosee (hepMeHTOB OeTa-lakTamas BBIOpaHbI M3 TPYIIIH, CO-
crosimei u3 kiacca A, xnacca C u kitacca D. B momonmHuTtensHoM acriekte onuH win 6ojee GpepMeHToB Oerta-
JIaKTama3 MpeACTaBIIIOT co00i (epMeHT Kiacca A. B 10omoHUTENIFHOM acnekTe ofuH Win Oonee GpepMeHTOB
Oera-nakramas INpecTaBIsIOT coboil pepment knacca C. B momomHuTensHOM acnekTe onuH Win Oonee ¢ep-
MEHTOB OeTa-JTaKkTama3 MpeaCTaBIsAIoT coboi pepmenT kimacca D. B gomomHuTeIEHOM acrniekTe ofuH win OoJiee
(hepmeHTOB OeTa-TakTaMas IpeCTaBIIOT co00i GpepMeHT kinacca D u oqun mnm 6osee pepMeHTOB Kiacca A U
C. B 10moHUTEIEHOM acliekTe OJMH WM 0ojiee GEepMEHTOB OeTa-maKTama3 MpeICcTaBIsTIoT co00i (hepMEeHTHI
Bcex Tpex kimaccoB A, C u D.

Wurunduropsr 6era-nakramas dpopmyin (1), (Ia), (1), (ITa), (II1), (ITla), (IV), (IVa), (V) wm (Va) MOTyT OBITh
BBEJICHBI B KOMOWHAINH C JITOOBIM OeTa-TaKTaMHBIM aHTHOMOTHKOM, NPHHAICKAIINM, HE OTPAHUINBAsACH TIe-
PEUYHUCIICHHBIM, K KJlaccaM KJIaBaMOB, KapOareHeMOB, MOHOOAKTaMOB, IEHEMOB, NEHUIMIUTMHOB H/MiH 1iedanoc-
MIOPHUHOB, WK C JIOOBIM JPYI'MM COCJMHEHHEM, BOCIIPHMMYMBBIM K CEPUHOBBIM OeTa-TakramasaM. B ogHOM 13
acriekToB m3o0pereHus coenuHenue Gopmyn (1), (Ia), (1), (I1a), (I1I), (1lla), (IV), (IVa), (V) nm (Va) koMOuHH-
PYIOT C OJHUM WiH OoJjiee U3 MEHUIMUTNHA, METUIWLINHE, OKCAIWJUINHA, HAQIMIUIMHA, KIOKCAIIMIIIHHA, TUK-
JIOKCAIIWIDINHA, (ITYKIOKCAIMIUIHHA, TEMOIMJUTNHA, aMOKCHIIMJLTHHA, aMITHIIHJUINHA, KOAMOKCHKJIIABA, a3JIOIHI-
JIMHA, KapOCHUIWILINHE, TUKAPIWIIMHA, ME3NOIMWUIMHA, MUIepalluInHa, edanekcuna, nedanoruna, CXA-
101, neda3zonmna, nedaxiopa, negypokcuma, nedamanmona, neporerana, nehokcUTHHA, nedrpuakcona, medo-
TakcuMa, Ieproaokcuma, mnegurcuma, nedrasuanMma, neGTodunposa Meaokapwia, nedenuma, medrupoma,
nedTapoIHa, HIMHIICHEMa, MEepOIIeHeMa, dpTaneHeMa, GaporeHema, cyjaonenemMa, qopuneaema, PZ-601 (Protez
Pharmaceuticals), ME1036 (Forest Labs), BAL30072, MC-1, TomorneHeMa, TeOunieHeMa, a3TpeoHaMa, TUTeMO-
Hama, HOKapaulnHa A Wi TaOTOKCHHUH-OeTa-TakTaMa. B oqHOM W3 acnekToB M300peTeHus coequHeHue Ghop-
myn (1), (Ia), (II), (I1a), (III), (IlIa), (IV), (IVa), (V) uin (Va) KOMOMHUPYIOT C LedrnoJoKkcuMoM, nedypokcu-
MOM, TUTEMOHaMOM, LIe)UKCUMOM Win GaponeHeMoM. B oiHOM U3 acniekToB n300peTeHus coequuenne Gopmyn
(D, (Ta), (II), (I1a), (II1), (Ia), (IV), (IVa), (V) wm (Va) KoOMOMHUPYIOT ¢ aHTHOAKTEPHAIBHBIM COCAUHCHUEM U3
TPYIIIEI, COCTOSIICH W3 NMEHUNWIUINHA V, KJIOKCAIIMJUIMHA, JUKJIOKCAIMJUTMHA, HA(IMJUIMHA, OKCAIMJUTHHA,
AMOKCHIIWIIIMHA, aMIWIWUINHA, OaKaMIHIWLINHA, aMOKCUIIMUIMHA-KIIaBYyJIaHaTa, KapOCHUIWLINHA, nedai-
pokcmiia, nedanekcuna, neppaanHa, nedakiopa, nedrnposmia, negypokcuma akcermna, neGIUHAPA, JIOpaKap-
Oeda, nepurcuma, nedmnogokcnma u neGTuOyTeHa, HITU €ro MPOJICKAPCTBOM HIIH COJIBIO. B 07HOM M3 acnieKTOB
n3obperenus coemunenue dopmyn (I), (Ia), (I1), (ITa), (II1), (IlTa), (IV), (IVa), (V) umu (Va) KOMOMHHPYIOT C
AHTHOAKTCPUATBFHBIM COCIHHEHHEM W3 TPYIIIBI, COCTOAIeH M3 IedromokcuMa, mnedypoKcruMa, THTeMOHAMa,
nopakapbeda, nedukcuma, nedanexcuna, nedanporcmia, neperamera, neuposuia, nedpTuOyTeHa, edGaUTO-
peHa, daporneHema, TeOuneHeMa, aMOKCUIIMIUTHHA, KapOCHUIIMIUTHHA, e IUHUpa, aMITUITAIUINHA, TIeGANTOpEeHa
W WX MpoJiekapcTB. B omHOM M3 acrekToB m3obperenus coemuHenue dopmyn (1), (Ia), (IT), (ITa), (III), (I11a),
(IV), (IVa), (V) nm (Va) KoOMOMHHUPYIOT C 11e(hIIOJOKCHMOM HIIM €r0 IPOJIEKapCTBOM, TAKUM KakK LEe(IoI0KCH-
Ma npokceti. B omHOM m3 acriekToB m300perenus coenunenue ¢popmyn (1), (Ia), (ID), (I1a), (II), (Illa), (IV),
(IVa), (V) nmm (Va) KoMOMHHUPYIOT ¢ e ypOKCHMOM WM €ro MPOJIEKapCTBOM, TaKMM Kak Ie()ypoKCcHMa aKce-
THIL

B eme onHoMm acniekte m3o6perenus coeaunenne dpopmyn (1), (1), (III) wam (IV) BBOoSAT B KOMOMHALINY C
OcTa-TaKTaMHBIM AHTHOMOTHKOM W JOTOJTHHUTCIBHBIM aHTHOMOTHKOM W/WIIK JIOTIOJHHUTEIBFHBIM HHTHOUTOPOM
Oeta-maktama3. B oTHOM U3 acIeKToB M300PETEHUS TOTIOJHUTELHBIN aHTHONOTHK BHIOpAH U3 OJHOTO U3 Kiac-
COB aMHHOTJIMKO3HUJOB, CIIEKTHHOMHIIMHOB, MAaKPOJHIOB, KETOIHMIOB, CTPENTOTPAMUHOB, OKCAa30JMAHMHOHOB,
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TETPAIMKINHOB, ()TOPXUHOIOHOB, XHHOJIOHOB, aHTHOMOTHKOB KYMapHHOBOTO PsJia, TIIMKONCITHIOB, JTUIOTIIH-
KOTICTITH/IOB, HUTPOUMHUIA30JI0B, aH3aMHUIIUHOB, (DEHUKOJIOB, MYIHPOIUHA, (pOCHOMUIIHA, TOOPaMUIIMHA, JTH-
HE30JIM/Ia, NalTOMHUIIMHA, BAHKOMHUIIMHA, OETa-TaKTaMOB M KJIACCOB, YTOMSHYTHIX B nctounuke ANTIMICRO-
BIAL AGENTS (ASM Press, Ed: A. Bryskier (2005)).

B oxgroMm u3 acmekToB m3o0perenus coequnenune dhopmyn (1), (Ia), (IT), (Ila), (III), (IlTa), (IV), (IVa), (V)
nnu (Va) BBOIAT B KOMOWHAITMH ¢ OeTa-JJaKTaMHBIM aHTHOMOTHKOM M BTOPBIM areHTOM, NMPEeAHa3HAYCHHBIM JIJIS
MIPEOIOJICHHU YCTOWYMBOCTH K OeTa-TakTaMaM. B 0HOM W3 acCIeKTOB HACTOSINEro N300peTeHus] BTOPOU areHr,
TpeIHa3HaYCHHBINA IS IPEOIOJICHNST YCTOHYNBOCTH K OeTa-TakTaMaM, MOXKET MPEICTaBIATh CO00 MHrHOUTOp
MeTamio-0era-nakrama3 (MBJI), Takke M3BECTHBIN KaKk HMHTHOUTOpPA Kiacca B.

B onnoMm u3 acriexToB mpemnoxkeno coequaenne Gopmyn (1), (Ia), (II), (ITa), (I1D), (Il1a), (IV), (IVa), (V),
win (Va) win ero hapManeBTHYSCKU pUeMIIeMas COb JJIs MPUMEHEHHUS ISl JICUCHHsT OaKTepUaNbHOW HH(DEK-
IIUH y TETUIOKPOBHOTO )KUBOTHOTO, TAKOT'O KaK YEJIOBEK.

B eme ogaoM acnekte npemnoxkeno coenunenue gopmyn (1), (Ia), (I), (ITa), (IID), (Illa), (IV), (IVa), (V)
i (Va) uin ero papMarieBTHISCKH MpUeMIIeMasi CoJIb ISl MPUMEHEHHUS JUIS JICUCHHST OCTI0KHEHHON MH(EKINN
MOUYEBBIBOAIINX MyTeH, HEOCTIOKHEHHOW WH()EKINH MOYEBBIBOMAMINX IMyTeH, MH(OEKIHNU MOYeK, MH(pEKIHn
HIDKHUX JBIXaTeIBHBIX IMyTeH, HO30KOMHAIBHON OaKTepHalbHOH IMHEBMOHWH, THEBMOHHH, OCTPOTO OaKTepH-
AIBHOTO TPOCTATHTa, OCTPON OaKTepHATbHOW MH(PEKIINHA KOKH U MIATKAX TKaHEH, cercuca, MHTPaad OMIHAb-
HOW MH(MEKIN 1 WHEKINH, CBI3aHHBIX C THA0CTHUECKON CTOIOH, Y TETUIOKPOBHOTO XHBOTHOTO, TAKOTO KaK
4yenoBek. B emie omHOM acriekTe mpemnoxkeHo coenunenue ¢opmyn (1), (Ia), (I1), (ITa), (I1D), (Il1a), (IV), (IVa),
(V), wm (Va) miu ero hapMarieBTHUECKH pUeMyeMas CoJIb JJIs TIPUMEHEHUS ISl JISUSHUST OCTIOKHEHHBIX MH-
ekt MOUEBBIBOASIIUX MYTEH Y TSIUIOKPOBHOTO JKUBOTHOTO, TAKOT'O KaK YEJIOBEK.

B eme onHOM acnekrte mpezsioxkeHa (apManeBTHYECKas KOMIIO3UINS, CoJeprKallas coeauHeHne Gopmy
D, (a), (1D, (1a), (I1I), (IlTa), (IV), (IVa), (V) wmm (Va) nim ero gpapManeBTHIECKH NPUEMIIEMYIO COJb, U TI0
MEHBIICH Mepe OJUH (papMaIleBTUYCCKH MPUEMIIEMbIH HOCUTENb, pa30aBUTENb WM SKCIUMUCHT. B ogHOM 13
ACTIEKTOB 3TOTO BapUaHTa OCYIICCTBICHUS (papMalleBTUYECKas KOMITO3UIIMS JOTOIHUTEIHFHO COJACPKUT OeTa-
JIAKTAMHBIA aHTUOMOTHK. B OTHOM M3 acIeKTOB 3TOTO BapHaHTa OCYIIECTBIICHH OeTa-TaKTaMHBIH aHTHOMOTHK
BBIOpaH u3 nedrnogokcuMa, nedypokcnMa, TUTeMOHaMa, Jiopakapoeda, nedukcuma, rnedarekcuna, mnehaapok-
cuna, nederamera, medmposmra, nedptudOyreHa, negauropena, daporeHemMa, TeOUTIeHEMa, aMOKCHIIMUIHHA,
KapOCHUIIMIUTHHA, TIeANHAPA, AMITAITWIUINHA, e AUTOpEeHa U HX TMPOJIEKapCTB.

Kommnozuiun cornmacHo n300peTeHHI0 MOTYT OBITh MPEACTaBICHB B (hOopMe, MOAXOMAIICH A Iepopab-
HOTO NIpUMEHEeHHs (HapuMep, B BUAE TabJIETOK, TaOIETOK JJIS paccachlBaHMS, TBEPABIX WM MITKHAX KarCyll,
BOJIHBIX FJTH MACIISTHBIX CYCIICH3UH, SMYIBCHHA, JUCIICPTUPYEMBIX TTOPOIIKOB I TPaHyJ, CHPOIIOB HITH SJIHKCH-
POB), JJIsI MECTHOT'O MPUMEHCHHS (HAapUMep, B BHIC KPEMOB, Ma3el, reyiei WM BOJHBIX WM MACISHBIX pac-
TBOPOB WJIM CYCIICH3WI), Uil BBCACHUS IyTEM WHTAIANWU (HATIPUMED, B BUIIC TOHKOM3MEIHUYCHHOTO TTOPOIIKA
WK KHUJIKOTO adp030Jis), U BBEACHUS MyTeM HHCYQQIsaun (Hanpumep, B BUIC TOHKOM3MEIbUCHHOTO TTOPOIII-
Ka) WU JJIs TapeHTEePaIbHOTO BBEICHUS (HAIIPUMEp, B BHJE CTEPHIHLHOTO BOJHOTO WJIM MACISTHOTO PacTBOpa
JUIE BHYTPUBEHHOTO, TIOJAKOXHOTO, BHYTPUMBIIICYHOTO MM BHYTPUMBIIICYHOTO BBEJCHHUS, WU B BHJC CYIIIO-
3UTOPYSI U1 PEKTaJbHOTO BBeACHHS). B omHOM M3 acrmiekToB m3o0pereHus coemmunenue dopmyn (Ia), (I1a),
(IMTa), (IVa) nmm (Va) wiu ero dapMarneBTHIECKH IPHEMIIEMYIO COJIb BBOJIAT BHYTPUBEHHO. B ermme omxHOM ac-
nekte nzodpereHus coeaunenne Gopmyn (Ia), (ITa), (Illa), (IVa) umu (Va) wm ero dapMamneBTHIECKHA TIPUEM-
JIEMYIO COJIb BBOJSAT BHYTPHBEHHO B KOMOWHAIINM C OJHUM WM Oojiee APYTHMMH aHTHOAKTEepHaJIbHBIMH Ipera-
patamu. B omHOM 13 acriektoB m3obpetenust coenunenue dopmya (1), (II), (1), (IV) nmm (V) nnm ero dapma-
[IEBTUYECKH TPHEMIIEMYIO COJIb BBOAAT IIepopajibHO. B eme oqHOM acnekre n3o0peTeHus coeuHeHne Gpopmyi
(D, 1), (1D), (IV) wmu (V) wmu ero GapMareBTHIeCKH MPUEMIIEMYIO COJIb BBOJAT MEPOPATHHO B KOMOWHAIIMH C
OJTHUM WK 0OJiee IPYTMMHU aHTHOAKTepUAIFHBIMU MpenapataMi. B oTHOM W3 aceKTOB JTH000TO U3 STHX BapH-
aHToB ocymectBieHus coequaenne Gopmya (1), (Ia), (11), (Ila), (I11), (Illa), (IV), (IVa), (V) umu (Va) umu ero
(hapMaleBTHYCCKH MPUEMIICMYIO COJIb BBOISAT OJHOBPEMEHHO C OJHUM IIH OoJiee APYTUMH aHTHOAKTEpHANb-
HBIMHM TIpenaparamu. B eme oHOM acniekte 3Toro BapuaHTa ocymiecTieHus coenunenue gopmyn (1), (Ia), (II),
(ITa), (I1D), (IMTa), (IV), (IVa), (V) wm (Va) wim ero GpapManeBTHIECKH MPUEMIIEMYIO COJIb BBOJIST IMOCIIEA0BA-
TEJNBHO C OJHHUM WU Oojiee IpyTMMH aHTHOAKTepHATFHBIMHU IperapaTaMy, TAKUMH Kak OeTa-JTaKTaMHBIA aHTH-
OMOTHK.

OuH U3 BapUAHTOB OCYIIECTBICHIS H300PETEHHSI OTHOCUTCS K CITOCO0Y JieueHHs OaKTepualbHON WH(EK-
IIUH y HYXXTAIOMIErocs B 3TOM YeJIOBEKa, BKIIIOYAIOIINI BBEJCHUE YKa3aHHOMY YeJIOBEKY (P (EKTUBHOTO KOJH-
gecTBa coeanHeHus onHoi n3 hopmyn (Ia), (Ila), (I1la), (IVa) unu (Va) BHYTpHBEHHO B KOMOWHAITUN C OJHUM
win Ooyiee JOTONHUTEIFHBIMUA AHTUOAKTEPHATBHBIME IperapaTaMd B aMOYJIaTOPHBIX YCJIOBHSX, YCIOBHUIX
MyHKTa HEOTIOXHOM MOMOIIU WM YCIOBUSIX JIOMa MPECTAPEIBIX C MOCICIYIOIINM BBEICHHEM YKAa3aHHOMY 4e-
noBexy addexTruBHOrO Konmmuectsa coequaeHus oguoit n3 dopmyn (1), (II), (II1), IV) mwm (V) nepopanbHo B
KOMOWHAIIMY C OJJHUM HJIU 0OJIee OMOHUTEIFHBIMU aHTHOAKTEPHUATFHBIMY MIperapaTaMy BHE, HAPUMEP, aM-
OyaTOPHBIX YCJIOBHUH, YCIOBUHA IMyHKTa HEOTJIOKHOW IOMOIIM WM YCIOBUH JOMa MPECTapEINbiX, KaK TOJBKO
MAIIMEHT CHOBA CMOXET MIPUHUMATH JICKAPCTBEHHBIC CPEACTBA IEPOPAITHHO.

OuH U3 BapUaHTOB OCYIIECTBICHHS N300PETEHHSI OTHOCUTCS K CITOCO0Y JieueHHs OaKTepuabHON WH(EK-
UM y HYKIAIOMIEToCs B 3TOM YeJIOBEKa, BKITIOUAIOIINK ITepopaIbHOe BBEICHHE YKa3aHHOMY 4eJIoBEKY 3¢ ek-
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THUBHOTO KoJIM4ecTBa coequHenus ognor u3 dopmy:n (1), (II), (III), (IV) umu (V) B KOMOMHAIMK C OJXHUM WU
0oJiee TOTIOTHUTENBHBIMI aHTHOAKTEPHAIBHBIMU TIpEIapaTaMy B Ka4€CTBE CTYNICHYATOW TEpalny C IepexXoa0M
Ha TepOpaNbHBII MyTh BBEICHHMS IIOCIE BBEICHUS yKa3aHHOMY 4eIOBEKYy 3((EKTHBHOTO KOJIMYECTBA OJHOTO
win Oosee aHTHOAKTEpUATBHBIX MPENapaToB, BBOJUMBIX BHYTPHUBEHHO, BHYTPHOPIOIINHHO, BHYTPHMBILICTHO
WM TIOAKOXKHO, Harpumep, coenuHeHust popmyn (Ia), (ITa), (IlTa), (IVa) wmm (Va) unm ero dapmamneBTHIECKH
HIpUeMIIEMON coni. Xapakrep, 1033 ¥ MPOJOKUTEIBHOCTh aHTHOAKTEPHAIBHON TEPaiy M CPOKH MEPEXoa C
BHYTPHUBEHHOTO, BHYTPHOPIOIINHHOTO, BHYTPHUMBIIICYHOTO WM MOJKOXHOTO ITyTH BBEJICHUS Ha MEPOpaIbHOE
JIEKapCTBEHHOE CPEACTBO OOBIYHO BBIOMPAIOTCSI BPAUYOM M MOTYT 3aBHCETh OT COCTOSHHMS 3[0POBbsI MAIMEHTA,
€ro WM ee CIIOCOOHOCTH MOJIydaTh IEpopalIbHOE JICUCHNE M TUIIa MH(PEKINH, OT KOTOPHIX CTpaJgaeT yKa3aHHbIH
yesioBeK. [1alMeHT MOXeT OBITh MepeBe/ieH ¢ BHYTPHUBEHHOTO, BHYTPHOPIOIIMHHOTO, BHYTPUMBIIIEYHOTO HIIH
MOAKOXKHOTO HA MEpopalibHOE JIeYeHHe, KOT/a y TMaleHTa 0oblue He 00HapY)KUBAIOTCSl CUMIITOMBI 3a00J1eBa-
HHS, OH HE UMEET ITOBBIIICHHON TEMIIEpaTyphl UM UMEET CJIeTKa MOBBINICHHYIO TeMIIepaTypy (HaupuMep, HIKe
100,5°F (mpumepno 38°C), 100°F (mpumepro 37,8°C), 99,5°F (mpumepro 37,5°C) u T. 11.), OBUI CHAT C amnmapara
MCKYCCTBEHHOW BEHTHJISILIMY JIETKUX HIIH OOJIbIIE HE HY>KAAeTCsl BO BHYTPHBEHHOM BBEICHUH )KUAKOCTEH.

Kommo3uin cornacHo M300pETEHHI0 MOTYT OBITh MOTYyYeHB! OOBIYHBIMH METOAAMH C HCIOIb30BAHUEM
0OBIYHBIX (papMaIeBTHUECKUX 3KCIUIMEHTOB, XOPOIIO M3BECTHBIX B AAaHHOI oOmacTh TexHuku. [lomxonsmue
(hapManeBTHIECKH MPHEMJIEMBIC BCIIOMOTATENIBHBIC BEIIECTBA AJSI MPUTOTOBJICHHUS TAOJIETOK BKIIOYAIOT, Ha-
TIpUMep, MHEPTHBIE pa30aBUTENH, Takhe Kak JIaKTo3a, KapOoHAT HAaTpus, ¢ocdar KambIus WIH KapOoHAT Kallb-
LWIST; TPaHYJIUPYIOLINE U yIy4qIIaioniue PaciagaeMoCTb areHThl, TAKUEe KaK KyKypy3HbIH KpaxMmall WIN albIuHO-
Basl KHCJIOTA; CBS3YIOIINE areHTHI, TAKHE KaK KpaxMal, CMa3bIBAalOLINE arcHThl, TAKHE KaK CTeapaT MarHus,
CTeapUHOBAs KMCJIOTa WM TaJbK; KOHCEPBAHTHI, TaKKE KaK STHJI-MIIM IIPONHI-N-THAPOKCUOEH30aT; U aHTHOKCH-
JIaHTBI, TaKHE KaK acKopOMHOBas KucioTa. [IpenapaTsl B Bue TaONETOK MOTYT HE UMETh HMOKPHITUS WIN OBITH
MOKPBITEl 000J0YKOM AJIsl N3MEHEHHs UX pacnajia W Hociieayroneld abcopOuny akTUBHOTO MHI'PEIMECHTA B JKe-
JYZOYHO-KHIIEYHOM TPAKTe, IMOO0 JJIS YIy4IICHHUsI X CTAOMIBHOCTH WM/WIIM BHEIIHETO BHJA, B JIIOOOM CIIydae C
UCIIOJIb30BaHUEM OOBIYHBIX arcHTOB JUIsS HAHECEHWs MOKPBITHS W METOJIOB, XOPOLIO M3BECTHBIX B JAHHOW 00-
JACTH TEXHUKU.

KonmuecTBO aKTHBHOTO MHTPEANEHTA, 00bEANHIEMOE C OJHUM HIH 00Jiee BCIOMOTaTeIbHBIMU BEIlECTBA-
MH C TIOJIy4YeHHEM €JUHUYHON JeKapcTBEHHON (hOopMbI, OyaeT BapbUPOBAThH MO0 HEOOXOJUMOCTH B 3aBUCHMOCTH
OT PELUINCHTA, OJIC)KAIETO JICUCHNIO, I KOHKPETHOTO crioco0a BBeneHus. Hampumep, npemnapar, npenHas3Ha-
YEeHHBIH JUIS IEPOPANBHOTO BBEICHUS JIIOAAM, OOBIMHO OyIeT CoaepKaTh, HAaIIpUMEp, aKTHBHBIIN areHT, CMEIIaH-
HBIH C OAXOAAIINM H yJOOHBIM KOJHUECTBOM 3KCLUIMEHTOB, KOTOPOE MOXKET BapbHUPOBAThH OT OKOJIO 5 JI0 OKO-
70 98 macc.% OTHOCHTENBFHO Macchl BCeil KOMITO3MIMY. EAWHMIBI 103upoBaHus OOBIYHO COAEpKaT OT OKOJIO
100 o oxosno 4000 Mr akTHBHOTO MHTpeaueHTa. [ nepopaabHOro BBEICHHS, HAIPUMED, COeANHEHUs popMy
D, 1), 1), (IV) uum (V) winm ero GpapMareBTHUECKH MpueMiieMbIx coniei noaxoaut ot 0,1 1o 10 r-sxB akTus-
HOTO MHTPEIMEHTA B CYTKH; a JUIsl BHYTPUBEHHOTO BBEACHMUS, Harpumep, coenunenus Gopmya (la), (Ila), (1lla),
(IVa) mmm (Va) uim ux GpapMarneBTHIECKH IIPUEMIIEMBIX cojied moaxoauT oT 0,5 10 8 r-3KB aKTUBHOTO MHIPEAHN-
€HTa B CYTKH.

ITomMuMo coenuHEHHH COTIACHO HACTOSIIEMY H300peTeHHIO (papMarieBTHUECKas KOMIIO3HIUS COTJIACHO
HACTOSIIIEMY H300PETEHHIO MOXKET TaK)Ke COAEPKaTh WIN BBOJUTHCS COBMECTHO C (OJHOBPEMEHHO, TTOCIIEI0BA-
TENBHO WJIH Pa3JeIbHO) OJHUM HIIH 00JIee N3BECTHBIMU JIEKAPCTBEHHBIMU CPEICTBAMH, BEIOPAHHBIMU U3 JPYTHX
KIIMHUYECKH NPUTOJHBIX KIACCOB aHTHOAKTEPHUAIBHBIX IIPEMapaToB (HAapUMep, MAKPOINUIOB, XMHOJIOHOB, OeTa-
JAKTaMOB WM aMUHOTJIHMKO3UIOB) W/WIN APYTHX NMPOTHBOMH(EKIMOHHBIX NPENapaToB (HANpHUMEp, MPOTHUBO-
rpubKkoBoro TpHuaszona win am¢orepunnHa). OHM MOTYT BKIIIOYaTh KapOaleHeMbl, HalpuMep MEpOIeHEM HWIU
MUMHIICHEM, ISl pacUIMPEHUs TepaneBTHYeckoil a3 dexTnBHOCTH. COeMHEHUs COTJIACHO HACTOSIIEMY M300pe-
TEHHIO MOTYT TaKXXe COJIEPKaTb MM BBOJUTHCS COBMECTHO C OaKTEpPHIUIHBIMH/TIOBHIIIAIONIMMY MIPOHMIIAE-
MocTh (BPI) GenkoBBIMU NMPOAYKTaMH WIIM MHTHOUTOpaMH 3G QIIIOKCHOTO Hacoca JUlsl YIydIIeHHsS aKTHBHOCTH
MPOTHUB IPaMOTPHLATEIBHBIX OaKTepHil 1 OaKTepHH, YCTOWYHMBBIX K IPOTHUBOMUKPOOHBIM MpenapaTam.

Kak ykazaHo Bblle, pasMep 103bl, HEOOXOAUMOH [UIsl TEPaNeBTUUECKOTO MM MPOQHIAaKTHYECKOTO JIede-
HHS KOHKPETHOTO IMAaTOJIOTHYECKOTO COCTOSHMSA, OyZleT BapbHPOBATHCS 0 HEOOXOAMMOCTU B 3aBUCHMOCTH OT
pELUNNEHTa, MOJISKAIETO JEUCHUIO0, CII0c00a BBEICHUS M TSDKECTH 3a00J€BaHMSA, IOMIEXKAIIEro JICUCHHUIO.
CoOTBETCTBEHHO, ONTHMANIbHAsI JO3UPOBKA MOXKET OBITh OIpEeNicHa MPAaKTHKYIOIUM BPadoM, OCYLIECTBIISIO-
UM JIEYCHUE TF000T0 KOHKPETHOTO TalEHTA.

Coenunenns popmyi (1), (Ia), (I), (ITa), (III), (IlTa), (IV), (IVa), (V) wmu (Va) MoryT ObITh IOTy4YEHBI HEe-
CKOJIBKUMU Ty TsIMH. [Iporiecchl, moka3aHHble HIKE, HIUTFOCTPUPYIOT cIoco0 cuHTe3a coeauHenunid popmyas (1)
(rme R', R? u R’, eciu He yKka3aHO MHOE, SABJIAIOTCA TAKMMH, KK OIpPEIEICHO Bhille). Peakiuu IpoBOIAT B pac-
TBOPHTEIISIX, COOTBETCTBYIOIINX NMPUMEHSEMbIM pEarcHTaM W BEIIECTBaM, M IMOJXOT IS OCYIIECTBIISIEMBIX
npeBpaieHnii. Kpome Toro, mmpu omvcanny cnoco0oB CHHTE3a, MPUBEICHHBIX HIDKE, T0/Ipa3yMeBaeTCsl, 4TO BCE
Npe/I0KEHHBIE YCIOBHS MPOBEICHNUS peakLnii, BKIroYasi BEIOOp pacTBOpHTENeH, aTMocdepy, B KOTOPO MpoBo-
JIATCS peaKnysi, TEMIIEPaTypy IPOBEACHHS PEAKIMH, IIPOIOJKUTEILHOCTh IKCIIEPUMEHTA U METOJIbI 00paboTKH,
BBIOpaHbI B KAYECTBE YCIOBHUH, CTAHIAPTHBIX /U JAHHON peakmus, YTo JIOJDKHO OBITh OYEBUIHO IS CIICIHANIHN-
CTa B JaHHOU 00JacTH TeXHUKH. CIEUAIUCTY B 00JIaCTH OPTaHUYECKOTO CHHTE3a IMOHATHO, YTO (PYHKIIMOHAITH-
HBIC TPYIIIBL, MPUCYTCTBYIOLINE B PA3JIMUHBIX YACTSIX MOJEKYIBI, JOIDKHBI OBITh COBMECTUMBI C MPEUIOKECHHBI-
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MU pearcHTaMH W PEakIusIMHU. Takwe OrpaHHYCHHUS B OTHOIICHHH 3aMECTHTEJICH, COBMECTHMEIX C YCIOBHAMU
MPOBEICHUS PEeaKIUii, OYIyT OYEeBUIHBI JUIS CIICIUAINCTA B TAHHOH 00JaCTH TEXHUKHU, U B 3TOM Clydae HEoO-
XOJFIMO HCTIONIE30BaTh aJIbTePHATHBHBIC CIOCOOBI. CXEMBI M IIPOLIECCH HE TOJIKHBI OCBEIIATh MCUCPITBIBAIOIITIINA
CIUCOK crnocoboB mosrydenust coeauaennii hopmyn (1), (1a), (IT), (ITa), (II1), (IlTa), (IV), (IVa), (V) wm (Va);
HAIPOTHUB, JUTSI CHHTE3a COCTUHECHUH TaKKe MOTYT OBITh MCIIOJIB30BAHbI IOTIOIHUTEIHHBIE METOTUKH, N3BECTHBIE
KBaTH(PHUIMPOBAaHHOMY XUMHUKY. DopMynia M300peTeHHs HE OTPAHWYHMBACTCS CTPYKTYypaMmH, MOKa3aHHBIMH Ha
cXeMax U B IIpoIieccax.

Taxxe ciemyer MOHUMATh, YTO B HEKOTOPBIX M3 pEaKInii, IIOKa3aHHBIX Ha CXeMax M B MpoIeccax, yIoMs-
HYTBIX B HACTOSAIIEM JOKYMEHTE, MOXKET OBITh HEOOXOIMMO/KEIATEIBHO 3alIUTUTh JIFOOBIC YyBCTBUTEIHLHBIC
TpymIsl B coequHeHusX. CrenuaniucTaM B JaHHOW 00JacTH TEXHUKU U3BECTHO, B KAKHX CITydasx 3allluTa HeoO-
XOJIMIMa WIJTU JKeJaTeIbHa, PABHO KaK WM MOAXOJIINUE CIOCOOBI Takod 3amuThl. OOBIYHBIC 3aIUTHBIC TPYIIIBI
MOTYT OBITh UCIIOJIE30BaHBI B COOTBETCTBUHU CO CTAaHNAPTHOW MPAKTHKOH (B Ka4eCTBE MPUMEpa CM. UCTOYHUK
T.W. Greene, Protective Groups in Organic Synthesis, omyonukoBanusii John Wiley and Sons, (1991)) u xak
OIMCAHO BBIIIE B HACTOSIIEM JIOKYMEHTE.

KpamnduurpoBaHHBIIT XMMHK CMOKET HCIHOJB30BAaTh M aANTUPOBATh MHPOPMALMIO, COACPKAIIYIOCS B
MIPYBEICHHBIX BBIIIE MCTOYHMKAX, a TaKke WH(GOPMAIHMIO, HA KOTOPYI0O B HUX MMEIOTCS CCBUIKH, M COAEpXKa-
IIyIOCS B MPHJIATaeMBIX K HUM TIPHMEpax, a TakXKe B MPUMEpax M CXeMax, IIPUBEICHHBIX B HACTOSIIEM JIOKY-
MEHTe, U TOTyYeHU HeOOXOANMBIX HNCXOIHBIX BEIIECTB U IIPOIYKTOB.

Heo0xonrmble NCXOTHBIE BEIIECTBA TSI METOIOB, TAKMX KaK OMMCAHHBIC B HACTOSIIEM JOKyMEHTE, B CIIy-
yae, eCJIi OHW KOMMEPUYECKH HEJIOCTYIHBI, MOTYT OBITh IOJIyYEHBI C TIOMOIIBI0 METOJOB, BEIOPAHHBIX M3 CTaH-
JAPTHBIX METOIWK OPraHHMYCCKOW XWMUH, METOJWK, aHAIOTUYHBIX CHHTE3Y HM3BECTHBIX, CTPYKTYPHO CXOXKHUX
COCJITHCHUH, WIIK METOIUK, aHAJIOTHYHBIX OIMMMCAHHOMY METOY WJIM METOAAM, OMTUCAHHBIM B TIpUMEpaXx.

OTMeuaercsi, YTO MHOTHE M3 MCXOIHBIX BEIIECTB ISl CIIOCOOOB CHHTE3a, KaK OMMCAHO B HACTOSILEM JO-
KYMCHTE, SIBJISIOTCS KOMMEPYECKH NOCTYIMHBIMH H/WJIHM IMUPOKO ONMCAHBI B HAYYHOW JHUTEPAType, MU MOTYT
OBITH MOJY4YEHB! U3 KOMMEPUYECKH JIOCTYIHBIX COSAMHEHUH C UCIIONH30BAHUEM aIalTallK MPOIECCOB, OMUCAH-
HBIX B HAYYHOM JuTeparype. Jlanee 4uTaTens MOKeT oGpaTHThes K netounuky Advanced Organic Chemistry, 5™
Edition, 3a aBt. Jerry March and Michael Smith, omy6mukoBanHOMy John Wiley & Sons (2001), mis o61ero
PYKOBOJICTBA B OTHOIIICHUH yCJIOBUI MPOBEICHUS PEAKIIUI U PEarcHTOB.

OO01ue METOIMKHU U CXeMbI

B omrnom m3 acnektoB coemuuenus popmyin (1) u (Ia) mim ux papmaneBTHIECKH IPUEMIIEMBbIE COJIH MOTYT
OBITH TIOTyYEHBI CITOCOOOM, OTMMCAaHHBIM Ha cxeme 1. M3 amuna BaiiHpe6a BBeieHNE 3aMeCcTUTENeH B TIOJIOKEHUE
R’ dopmyn (I) u (Ia) MOKET GBITH OCYIIECTBICHO ¢ HOMOIIBIO peakiuu [ punbsapa. CIoKHOIGUPHEIE parMeH-
TBI MOT'YT OBITh BBEJCHBI KATAIM3UPYEMBIM MAJDIaTUCM JCALTHINPOBAHUEM C ITOCICAYIONINM aTKUINPOBAHHEM
OpomanieTatamu. B pe3ynmpTate rHIpoNn3a CI0KHBIX d(PUPOB MOYYAIOT KUCIOTHL. B KauecTBe aabTepPHATHUBHI,
Apyrue rpymmsl R' MOTyT GBITh MOTydeHb! MTyTeM MOAMBHKAIIAN TIEPBHIHOTO CITHPTA.

Cxema 1
[CaH5PdCIL, OMe
nvrakg (RR), HO" N TBSCI, TBSO/\/\ N_ TBSO YY"
rUApasiH, Br ~ :
I/IMVI,CLBGOJ'I _N

O chranumug,
L\/ NaCo; Axm O 0 O MeOH, 65 € 1550~ " 0 Boc ;\
= U NH,  Boc,0, IM®A oA N-OMe

I'IepBVNHI:IVI amMunH . ‘
amua BaiiHpe®a

Zn

3
R kaTanusarop 3 5 AlIONH-Ns, 5
MgBr TBSO Ny  XoseieiTpadtca Tpso” X R 1807 y'R° PPhs DIAD, 1pe o R
ﬁ 2 noKoneHus, N CeCl; NaBH, N ] Tonyon, N oAl
T, 0C Boc” Tonyon, 65 C Boc” O MeOH, 0 C Boc” “QH  KOMH Temn Boc” NG
_ - - —_— _— |
o Ns

R®

o}

0
o)
3 3 3
N HoJJ % R5R7NJ 2 R R8R7NJ‘L.. R
TBAF N OAll  CrO; HslOg N OAIl HNR'R® HATU N oAl ZnBr,
_— Boc” N” ————» Boc” N” —_— Boc” N” —_ - HN JOAll

| | | N
Ns Ns Ns \

NePBUYHbIA CIUPT Ns
Q )Ol, R® 1.Pd[PPhs]; MeOH )Ol R® )Ol R
phsH  RERN J:,,@Ra Tpnpocron RR'N “;\(j 6' 1éy,u,um3el1"mnf RER'N "Q _\T_I%-(,HQO RCR'N “;\(j/
— My P e mion SN B T PR R
H d OAll R, o O’S/ORS o O"S/OH
OR® o o)

Br
e}

AJTbTEPHATHBHEIE CIIOCOOBI CHHTE3a COSAMHEHMIT ¢ 3aMerenreM npu R’ mokasansl Ha cxeMe 2, Tie KITo-
YeBBIMH CTaIUAMU SBILTIOTCS peakiys [Junsca-Anbaepa 1 HUTPO30€HOBAS PEaKIUs.
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Cxema 2
3
H2N‘s“k 2 N o o
o ©x )k’ (84eq) LIOH
0 EtO # } 3 3
Eto)% 1 \< Eto)” R®_HCI EtOJ/" R® Trd H,0
s’ TMSOTf Os N | (Boc),0 N |
s Boc”

o 1l
o Auneca-Anbnepa 2

(0]
j 3 C (o) j 3 5135':230 on2 j 3 TBSCI HzN/u" N
o I R® ol NHone, M, R A AR g N(:E o
Boo’N Boc ¥ ! HUTPO30-eHOBas gy N n-OH Boc” l}l’
| Boc
Boc
J Ji
., R 2 R®
ZnBry H,N Kj[ TpudocreH H,N /ij/
HN N
N,OTBS
H )’*N\
O OTBS

AreTaTHBIE U CI0XXHO3(HpHBIE (hparMeHTHl MOTYT OBITh BBEJCHHI 32 OJHY WIH JABE CTaIUU B COOTBETCT-

BHH CO CXEMOH 3.

Cxema 3
J e ]
” R3 , 3
HoN @/ B VCORE HNT Xy R
—_—
N ocHoBaHwue, IMOA N R4
N )—N 5
) - R
o} \O’Q
CO,R®

i
3
HZNJ . Xy R
N 4
)*N R RS

o AY
OTBS B~ CO,R®

TBAF

B eme oxgnom acniexre coennnenus popmyin (1) u (Ia) niam ux dpapmManeBTHIECKH IPUEMIIEMBIE COJIM MOTYT

GBITH MOJMYYEHBI CIIOCOOOM, OMMCAHHBIM Ha cXeMe 4, r7ie 3aMeHa mpu R” MoeT GbITh BBEIECHA MOCPEICTBOM
MPUCOETMHEHUS 0 peakuu MuxasJsl K €HOHY | ¢ mOCIeIyronuM OKHCICHNEM C MTOMyYeHHEeM €HOHaA 2, TIoce

YCT0 CUHTE3 AaHAJIOTUYCH OITMCAHHOMY Ha CXEME 1.

Cxema 4
RZ R2
o, 1 R2Li Cul o .
TBSO @L 2 Tmscl DI TBSO (7 Pd(0Ac)  TBSO™ ™ "X
N N iy
Boc 0 Boc” OTMS Boc™ o
€HOH 2

€HOH 1

B xauecTBe AJIBTCPHATUBBI, aMU{ Rl MOXET OBITh BBCJICH ITIOCJIC NUKIM3allM MOYCBHHBI COIJIAaCHO CXCMC

DA

Cxema 5
R Rt R¥ RE
TESO™ Dridliey ma/:-.(j\j\ [Phz41 Tgﬁozmﬁ TRMBIDCreH  Teso " o
] oAl M8l Ol HH ] K
o " - o I
i [ R o ow
Cron. Hyl; :
2 - Ealt-d 2 N
' " ACH DT O C j R HNRPR AT, ,lDL g
T B0 KOMH TeMn o, OIES BRI
H N [
R j Bt
Dr’ ﬂ/

o N'E‘Ail

oA

Coe/IMHEHN C 3aMeIIeHneM py R” Takke MOTYT OBITH CHHTE3HPOBAHBI M3 abaernaa 'apHepa, Kak moka-
3aHo Ha cxeMme 6. [TyTh oT mepBUUHOTO amMuHa K coequHeHus M Gopmyd (1) wnu (Ia) anamornden cxeme 1.

Cxema 6
(o] OH o]
0 4 % O/\—( /\)I\ /\)L
/N\:L/ R2-MgBr NR £lecc-MapTwHa>l\/}_‘«R2 B"'ﬂ"ﬁ>|\ § re _1)TsOH _TBSO™™ R? ZnBr, TBSO™ Y~ “R?
\ - ! \ ) NH NH
Boc Boc Boc 2) BocO - 2
Boc yTESCl  B°

KpOMe TOTO0, COCAUHCHUA C 3aMCHICHUCM IIpU R2 MOTyT OBITE CHUHTE3HUPOBAHbI COIJIACHO HpHBeﬂeHHOﬁ

HHXXC CXEMC 7, rae KJIIOYEBOI CTaZ(PIGﬁ SABJIACTCA HUTPO30-CHOBAsA pCaKIusl. AMI/IL[ TaKXe MOKET OBITh BBCJICH Ha
Ooiee paHHeﬁ CTagur CUHTC3a U3 Kap60HOB017[ KHUCJIOTBI U COXPAaHCH 10 KOHIIa CUHTC3a.
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Cxema 7
% o]
g
HO% +a\" “NH,
H20 O
l cuta 4A XM, KOMH Temn

0 o R?
. o A o
_HoPdCI, By(OH), _ \_\_ OH 5 HN g 2 o
CH30H NH,

= ~anY
\_\—OH MeOH, komH Temn (sz)

kapBGoHoBas kucnoTta

o R? o R? 0o R? )I,
B B aTanusartol <
Anunbr, Lok, b, Az Boe0 b Az P \OJL, _BooNHOH CuCl_
0] (\/ Yo I/\/
XM _N
OM®A komH Temn HN\/\ tBUOH, Boc’N\/\ Ko'?'wu - Boc Py 02 XM
OﬁpaTH xonoauneH KOMH Temn
HUTPO30-eHOBasA
Ct R? 0 R2? )OL R?
. | N
\0) T ZnBr, \o) 7 N Tpucpocren O >
N Boc HN OTBS DIEAACN "
Boc” N~ OXM KoMH Temn N” DIEA ACN N
(I)TBS H KOMH Temn o \OTBS

AnkunOpomarieTaTsl I BBEJCHUS KapOOHOBBIX KHCIIOT U CII0KHOA(UPHBIX ()parMeHTOB MOTYT OBITH TIO-
JydeHBI repescTepuduKaleil corimacHo cxeme 8.

Cxema 8
R*R® RSOH R* R
Br)Sro\/ Br)SrORG
! KOtBu 3

XupanpHele OpoMQpTOpaneTaTsl i BBeACHUS R- um S-(QTOpkapOOHOBOW KHUCIOTHI U CIOXKHOI(PUPHBIX
(hparMeHTOB MOTYT OBITh TONYYEHBI EPEKPHUCTAILTH3ANKCH OpOMPTOPYKCYCHOU KUCIOTHI ¢ XUPATBHBIM (hCHH-
JOTHIIAMUHOM C TIOCTIEAYIONIEeH dcTepuduKalueii cormacHo cxeme 9.

Cxema 9
F F l F
5 /S(OEt NaOH | Br/Kn,OH CHCh )%/o- \/@ REOH. Me;SC1 /("%(ORS
-
o) fo) I'Iepexpmcmnnwaaum o)
5 pas B CHCI,

B mo06oii u3 BHIIEYTOMSHYTHIX (hapMaleBTHIECKUX KOMITO3HUIIH, MPOIECCOB, CIOCOOOB, MPUMEHEHNUH,
JIEKApCTBEHHBIX CPEICTB U OCOOEHHOCTEH MPOM3BOJICTBA COTJIACHO HACTOSIIEMY M300pPETCHHIO TaKXKe IpuMe-
HUMBI JIIOObIe aJbTepHATUBHBIC BAPHUAHTHI OCYIIECTBICHHUS COCIMHEHUH COTIIACHO M300PETEHHIO, OTMCAHHBIEC B
HACTOSIIEM JOKyMeHTe. Hampumep, AOMOIHUTENBHBIC TMOIPOOHOCTH M CIIOCOO MPOBEACHUS HUTPO30-CHOBOU
peakIy Ha Pa3IUYHBIX CyOCTpaTax SBISIOTCS TAKUMH, KaK OMHCAHO HIDKE B pa3J/ielie MPUMEpPOB. ITH MOIPO0-

HOCTH ¥ CIIOCOOBI BKJIIOYAIOT, HAIPUMED, TIEPBBIH CIIoco0 MoydeHus: coequHeHnst popmyisl VI.
RZ

RY, x R3

_N N/PG'

fl’H (VD)

PG

WM €ro COJH, TIe

R! IpeJCTaBIsIeT COO0U —C(O)NR7R8, -C(O)OR’, -CH,0R7, -CN, (deHun, 5-7-wWICHHBIA TeTEpOapwI,
-C(O)NR'NR'C(O)R’, -C(O)NR'OR" mmn C,-Cg-ankuiabHyio TPy, Iie alKHIbHAsS IPYIIa 3aMemeHa 1-3
rpynmnamu, coctosmumu u3 ramorena, C;-Cs-ankokcu, -OH, -CN, -NR7R8, —NR7COR9, 5-7-41eHHOTO TeTepoa-
pwiIa B 5-7-4JIEHHOTO TeTEPOLUKIINIIA, U T (ESHWIT U TeTepOoapHiI, PEICTaBICHHbIC R, HeoOs3aTeNBHO 1 HE3a-
BHCHMO 3aMelleHsl 1-3 rpynmnamu, BeiOpanusiMu U3 Tasiorena, -OH, C,-C;-anmkoken, -CN, NR'R® u -CONR7R8;

kaxapii 13 R u R® HesaBucumo BBIOpaH M3 Bojaopoja, ramoreHa, Ci-Cs-amkuna u Cs;-Cy-IIUKII0ATKHIIA,
MIPU YCIIOBUH, YTO 110 MEHbIIIEH Mepe OJIMH U3 R*u R’ He MIpeCTaBIsAET COO0H BOIOPOI;

kaxpii R’ u R® Hesasucumo npezctasisieT coboit Bogopon, Ci-C;s-ankuin, Ci-Cs-ankokcu, pernt, Cs-Ce-
[UKJIOANKI, 4-7-4JICHHBIN TeTePOIUKII WIH S5-6-4ICHHBIN reTepoapu, TIe alKuWi, AIKOKCH, (DEHWUII, [IUKIIO-
AJIKWJI, TETEPOLUKIIIIT WK TeTEPOApIL, IPEICTABICHHBIN R” wn R®, Heo6s13aTeIbHO M HE3aBHCUMO 3aMeleH 1-
6 rpymmamu, BEIOpaHHBIMU H3 5-6-4IICHHOTO TeTePOLUKINIIA, HEOOsI3aTeIbHO 3aMEIICHHOTO OJHUM WJIH JABYMS
atomamu -F, xapbokcunom mwmm -CO(OC gankmnom), 5-6-unennoro rerepoapmia, -CN, -OH, C;-Cs-amkuna,
HeoOs3atenbHo 3ameniennoro -NH, win -OH, C,-C;-ranorenankuina, C;-Cs-ramoreHankokcH, C;-Cs-aqKkokcu
-NHCO(C,-C;-ankuna), -NHCO(C,-Cs-ankokcn), -S(O),NR'R", -NHS(O),NR'R", -NHS(O),(C;-Cs-ankuna),
-NR'R" u -C(O)NR'R";

kaxapii R’ npenacrasisieT coboit C,-Cg-ankmi, C,-Cg-ranorenankmi, C;-Cg-ranoreHankokcu wim Ci-Cg-
aJIKOKCH;

kaxaelid R' 1 R" He3aBHCHMO mpecTaBisieT co00r BOIOPO, METHII, STHII WM mporwi; wik R' u R" BMe-
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CTE€ C aTOMOM a30Ta, K KOTOPOMY OHH ITPUCOEANHEHBI, 00pa3yIOT 5-6-4IeHHbIH T'eTEePOLMKIINIT; 1
kaxab1il n3 PG un PG' HezaBUCHMO npeicTaBiIsgeT co00H 3alIUTHYIO TPYIITY JJIsl aMHHOTPYTIIB;
/i€ Croco0 BKITIOYAET B3aMMOJIeHCTBIE coeTMHEeHUS (opMyIbl XI
RZ
R1 RS
N
-~
PG (XD
i ero conu ¢ PG'NHOH B npucyTcTBum okucinTenst ¢ oopasoBaHneM coeanHeHus Gpopmyisl VI;
Taxoke mpeanoxkeH BTOpoi crroco0 moiydeHust coeanHenust popmyisr VI

RZ
RY,. X R3
PG/N N’PG
|
OH (VI

WJIM €T0 COJIU, TIe

R' IpeJCTaBIsIeT co0oU —C(O)NR7R8, -C(O)OR’, -CH,0R7, -CN, (denun, 5-7-WICHHBIA TeTEpOapwI,
-C(O)NR'NR'C(O)R’, -C(O)NR'OR" mmn C,-Cg-ankunpHyro Tpymmy, re aiKiibHAs IpyIna 3amemena 1-3
rpynmnamu, cocTosamumu u3 ranorena, C,-Cs-ankokcu, -OH, -CN, -NR7R8, —NR7COR9, 5-7-41€HHOTO TeTepoa-
PHITa B 5-7-4JICHHOTO FeTePOLMKINIA, U T/Ie (PEHHI i TeTepoapiI, MpeacTaBIeHHbe R, Heoba3aTenbHO U Hesa-
BHCUMO 3aMeIleHbl 1-3 rpynnamu, BeIOpaHHbIME U3 Tanorena, -OH, C;-C;-ankokewn, -CN, NR'R*u —CONR7R8;

ket 13 R u R® Hesaucumo BBIOpaH W3 Bojaopoja, ramoreHa, Ci-Cs-amkuna u Cs;-Cy-IIUKII0ATKHIIA,
MIPU yCIIOBUH, YTO 10 MEHbIIIEH Mepe OJIMH U3 R*u R’ He MIPEeACTaBIsAET COOOH BOIOPOI;

kaxapii R’ u R® nesasucumo npencrapiseT codoit Bomopona, C;-Cs-ankwmi, C,-Cs-ankokcn, permi, Cs-Ce-
UKIIOATTKHI, 4-7-4JIEHHBIA TeTePOIMKIIMI W 5-6-4JICHHBIN TeTepoapuil, TAe alKuil, alTKOKCH, (GEHWI, ITUKI0-
aNKIT, TETEPOLHKIINIT MM TeTePOAPHII, IPECTABICHHbIH R’ min R®, HeoBs3aTeIBHO M HE3aBUCHMO 3aMelIeH |-
6 rpynmamu, BRIOpaHHBIMH W3 5-0-4JICHHOTO T€TEPOLMKIINIIA, He0O3aTeIbHO 3aMEIIEHHOTO OJHUM WJIH JIBYMS
atomamu -F, xapbokcunom mmm -CO(OC gankmnom), 5-6-unennoro rerepoapmia, -CN, -OH, C;-Cs-amkuna,
HeoOs3atenbHo 3amerieHHoro-NH, wmu-OH, C,-Cs-ranorenankumna, C;-Cs-ramoreHankokcH, C;-C;-aaKokcu
-NHCO(C;-Cs-ankuna), -NHCO(C;-Cs-amkokcu), -S(O),NR'R", -NHS(O),NR'R", -NHS(0O),(C;-Cs-ankuina),
-NR'R" u -C(O)NR'R";

Kaxablii R’ npenctapisier coboit Ci-Cg-ankmn, C;-Cg-ramorenankmn, C;-Ce-ramorenankokcu win Ci-Cg-
AJIKOKCH;

kaxaelid R' 1 R" He3aBHCHMO TpecTaBisieT co00H BOIOPO, METHII, STHJI WM mpormi; wii R' 1 R" BMe-
CTE C aTOMOM a30Ta, K KOTOPOMY OHH TIPHUCOETUHEHBI, 00Pa3yIOT 5-6-1JIEHHBIA TeTEPOIMKIINI; 1

kaxae1id u3 PG n PG' He3aBUCHMO TIpeCTaBIIsIET COOOM 3aUTHYIO TPYIITY JIJIsl aMHHOTPYIITIHI;

rJie CIoco0 BKITIOYAET B3aMMOJIEHCTBHE coeMHEeHUS (opMyIbl XI

2
R1 ) R3
P (XI);
i ero comu ¢ PG'N=0 ¢ ob6pa3zoBanuem coequaeHus popmyisr VI.
B mepBoMm acriekTe coequHeHne Gopmyiiel X1 B MepBOM HITH BTOPOM crioco0e uMeeT hopMyiry
RZ

R, AR
@/
PG~ _
UM €T0 COJIb.
Bo Bropom acnekre coennnenne Gopmyinsl VI B mepBoM mimm BTopoM criocobe nmeet Gopmyiy VII
RZ

R, N

N FC

on (Vi)

PG

WIN €TO COJIb.

B TperbeM acrekte R? B mepBoM wim BTOopoM crocoGe mmm popmyna VII mpencrasmser coGoii Ci-Cs-
QJIKWII, IPY 3TOM OCTaJIbHBIC PU3HAKHU SIBJISIFOTCS] TAKMMH, KaK OIMCAaHO B IIEPBOM HMJIM BTOPOM CHOCO0OE U Tep-
BOM HIIM BTOPOM acIieKTe. B kauecTBe anbTepHaTHBBL, R’ B IEpBOM WIH BTOpOM criocobe mmu dopmyna VII
NPE/CTaBIsIeT CO00I METHII, TIPH 5TOM OCTaJbHbIE NPU3HAKH SBISIOTCS TAaKHMMH, KaK ONHCAHO B IEPBOM HIIH
BTOPOM CIOCOOE ¥ IEPBOM HMJIM BTOPOM acIeKTe.

B gerBepTOoM acniekte coennHenue popmyisl VI B mepBoM miu BropoM criocode umeet ¢popmyiry VIII
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OH  (vIII);

WM €TO COJb, NMPH ATOM OCTaNbHBbIE NMPU3HAKHU SABISAIOTCA TAKMMHU, KaK ONUCAaHO B IEPBOM WM BTOPOM
crioco0e ¥ IEpBOM HIJIM BTOPOM acIeKTe.

B msatom acrekte R® B mepsoM mmu BTopoM criocoGe miu popmymna VII npeacrasiser co6oii C;-Cs-anku,
IPY 3TOM OCTJIBHBIC MPU3HAKH SBJIIOTCS TaKUMH, KaK OITMCAHO B IIEPBOM WJIM BTOPOM CIIoco0€ M MEPBOM HIIH
BTOPOM acrekTe. B kauecTse anbTepHaTHBEL, R’ B mepBoM mim BTopoM criocobe umi popmymna VIII npeacrass-
eT co00if METHJI, IIPX 3TOM OCTaJIbHbIEC MPU3HAKH SBIIAIOTCS TAKUMH, KaK OIMMCAaHO B IIEPBOM MIIM BTOPOM CIOCO-
6¢ 1 IEpBOM HJIH BTOPOM aCIIEKTE.

B mrecrom acrekte R' B mepBoM mim BropoM criocoGe BeIOpaH u3 okcaguasona, -C(O)NHNHC(O)(C;-Cs-
ankwna), -CH,NH,, -CH,NHCO(C,-Cs-ankokcu), -CH,NHCO(C,-C;-ankuna) wimu -CH,NHCO(C,-C;-rano-
TEHAJIKWIIA), T/Ie OKCaIna3oil R! HeoGsBaTenBHO 3aMeIeH -OH, C,-Cs-ankoxcu, -NR'R® wm -CONR7R8; 1 TIpH
3TOM OCTaJbHBIC PU3HAKHU SABIAIOTCS TAKUMH, KaK OMHCAHO B IIEPBOM WJIM BTOPOM CIOCOOE U MEPBOM, BTOPOM,
TpPETbeM, YETBEPTOM MM MSATOM aCIEKTe.

B cenpMom acriekte R' B mepBoM mim BTopoM criocobe BbiGpan 3 -CH,NH,,

PN
o] Hk o]

U TIPH 3TOM OCTaJbHBIC MPU3HAKHU SBISIOTCS TAKHMH, KaK OMMMCAHO B IIEPBOM KJIM BTOPOM CIIOCOOE M Tep-
BOM, BTOPOM, TPEThEM, YETBEPTOM, ISITOM HITH [IECTOM ACIIEKTE.
B BocbMoM acriekte R' B iepBoM i BTopoM criocobe mpejcTasiser coboit: -CN,

e T,
YH\H)L;{

Ui

rae R'' mpencraiser coGoit Bogopox min -C(O)NH,; i IIpH 9TOM OCTAIbHBIC IPH3HAKH SABISFOTCS TAKH-
MH, KaK OIMCaHO B NIEPBOM WJIM BTOPOM CIIOCOOE U ITEPBOM, BTOPOM, TPETHEM, YETBEPTOM, IISITOM, IIECTOM HIIH
CEeIIbMOM acIIeKTe.

B nieBaTom acnekte R' B mepBoM mim BTopoM criocobe mpejcrasiser coboit -C(O)NR'RY, -C(O)OR” mwm
-CN; ¥ npu 3TOM OCTaJIbHbIE NMPU3HAKH SIBIISIOTCS TAKMMH, KaK OIHCAHO B IIEPBOM HJIM BTOPOM crioco0e M B
MIEpPBOM, BTOPOM, TPETHEM, YETBEPTOM, IISITOM, LIIECTOM, CEZILBMOM WJIM BOCBMOM acleKTe. B kadecTBe anpTepHa-
tiBbL, R' B mepBOM mim BTopoM crocobe mpexcrapisier coGoii -C(O)NH,, -C(O)OH, -CN mmn -C(0)OC,-Cy-
QJKWJI; TIPA STOM OCTaJbHBIC NPU3HAKU SBILIIOTCS TaKMMH, KaK OIMCAHO B IEPBOM WIJIM BTOPOM CIOcoOe U B
TIepPBOM, BTOPOM, TPETHEM, YETBEPTOM, IIATOM, IIIECTOM, CEIbEMOM HMJIM BOCBMOM crioco0e. B eme omHOM anbrep-
HATHBHOM BapuanTe R' B mepBoM mmm BropoM crocobe mpexacrasmsier co6oii -CN mm -C(O)NH,; npu stoM
OCTaJbHBIC IPU3HAKH SABJSIOTCS TAKMMH, KaK ONMMCAHO B TIEPBOM HJIH BTOPOM CIIOCOO€ ¥ IIEPBOM, BTOPOM, Tpe-
TBEM, YETBEPTOM, IIATOM, IIECTOM, CEIbMOM HJIM BOCBMOM aclieKTe. B eme ogHOM albTepHATHBHOM BapHaHTE
R' B nepBom Him BTopoM crocobe mpescTapiser co6oit -CN; Ipu 3TOM OCTaNbHbIE MPU3HAKH SBJISIOTCS TaKH-
MH, KaK OIMCAaHO B MEPBOM HIIM BTOPOM CIOCOOE M IIEPBOM, BTOPOM, TPETbEM, YETBEPTOM, IISITOM, ILECTOM,
CebMOM HIIH BOCBMOM aclieKTe. B ellie 0JHOM albTepHATHBHOM BapuanTe R' B mepBoM mmm BTopoM crocoGe
npencrasiuseT coboii -C(O)NR'RY; mpu 3ToM ocTanbHEle IPU3HAKH SBISIOTCS TAKMMH, KaK OMHCAHO B IIEPBOM
WJIM BTOPOM CIIOCO0E U IIEPBOM, BTOPOM, TPETHEM, YETBEPTOM, ISITOM, ILIECTOM, CEIEMOM HMIIM BOCBbMOM AaCIIEKTE.

B necsrom acniekte R’ u R® B mepBoM i BTopoM criocobe 06a npecTaBisioT co6oil BOXOPOJ; MPH 3TOM
OCTaNbHBIC IPU3HAKH SABJIFOTCS TAKMMH, KaK OIMMCAHO B TIEPBOM IJIH BTOPOM CIIOCOOE€ ¥ IIEPBOM, BTOPOM, Tpe-
TheM, YETBEPTOM, IIATOM, LIECTOM, CEIbMOM, BOCBMOM MJIH JEBATOM acliekTe. B KauecTBe anpbTepHatuBbl, R’ B
TIEPBOM HIIM BTOPOM CIIOCOOE IpecTaBisieT coboii Bogopox, u R® mpexncrasmsier coboit: 1) denmr, Heobs3a-
TenapHO 3amemeHHbId C-Cs-amkmnom unmu C;-Cs-ankun-NH,, 2) Ci-Cs-ankun unu 3) C,-C;-amKokcH, Tae Kax-
JIBIH ATKHIT MITH AJIKOKCH M3 TIpeCTaBIeHHEX R® Heobs3aTensHo n HesaBucnmo 3amermen Cs-Co-IEKI0anKuiom,
-CN, -OH, -NH,, -SO,NH, -NHSO,NH,, -C(O)NH,, -NHC(O)(C,-C;-ankuiom), MUpa3uHUIOM, OKCUTAaHUIIOM,
OKCa30JIMJIOM WM THPPOIUAMHUIOM, HE0OSM3aTeIbHO 3aMEIICHHBIM OJJHUM MM OoJiee KapOOKCHIIOM, aTOMOM
¢dropa win -C(0)O(C;-Cy-amKuiiom); mpu 3TOM OCTANbHBIC MPU3HAKU ABJSIFOTCS TAKUMHU, KaK OMICAHO B IIEPBOM
WJIM BTOPOM CIIOCOOE M MEPBOM, BTOPOM, TPETHEM, YETBEPTOM, IISITOM, IIECTOM, CEAbMOM, BOCBMOM HJIH JICBSI-
TOM acrekTe. B ele 0HOM albTepHATHBHOM BapuaHTe R’ B IIepBOM MM BTOPOM CIIOCOGE MpPeaCTaBseT codoit
Boz0poz, i R® BEIGpan U3 rpymmsl, cocTosmeit u3
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-CH,CN u -CH,0H;

IIPY 3TOM OCTaJIbHBIC NPU3HAKHU SIBISIOTCS TaKUMH, KaK OMMCAHO B IIEPBOM WJIM BTOPOM CIIOCOOE W Tep-
BOM, BTOPOM, TPETHEM, UETBEPTOM, IIITOM, ILIECTOM, CEABMOM, BOCBMOM WJIU I€BATOM aCIEKTE.

B onuHHanaToMm acnekre coenuHeHre GopMyisl VI B nepBoM uim BTopoM criocode nmeet Gopmyary [X

o
.
HaN "

PG r|u
OH  (IX);
HNJIA €0 COJIb.
B nBenannarom acnekre coenuHeHne Gopmyisl VI B mepBoM Him BTOpoM criocobe umeeT Gpopmyry X
(o]

HzN) (ji
N PG
pc” N

OH  (X);

WIN €T0 COJIb.

B Tpunaamarom acnekrte kaxaeii u3 PG n PG' B mepBoM WM BTOPOM criocobe BMECTE ¢ aTOMOM a30Ta
aMHHa, KOTOPHIA OHH 3aIUIIAI0T, HE3aBUCUMO 00pa3yeT kapbamaT, aMmua min N-OeH3m, i N-apuir; IpA 3TOM
OCTaJbHBIC TIPU3HAKH SABJSIOTCS TAKMMH, KaK OIMMCAHO B TIEPBOM IJIM BTOPOM CIIOCOOE ¥ IIEPBOM, BTOPOM, Tpe-
TBEM, YETBEPTOM, IIITOM, IIECTOM, CEAbMOM, BOCEMOM, IEBSITOM, JIECSATOM, OJMHHAIIATOM HIH ABCHAIIIATOM
acriekte. B xadecTBe anmbTepHaTHBBI, Kaxablii 13 PG 1 PG' B mepBoM mii BTOpOM crioco0e He3aBHCHMO BBEIOpaH
u3 TpeT-OyTmiokcukapoonuia (Boc), kapbokcubensuia (Cbz), ¢pyopenniamerniokcukapbonmna (Fmoc), 2,2,2-
tpuxiaopaTokcukapbonuna (Troc), CF;CO, aueruna (Ac), naparonyosicynspoHamuaa (Ts) n metuncynsponmia
(Ms); Tipu 3TOM OCTaNbHBIC TIPU3HAKH SIBIISTFOTCS TAKUMH, KaK OIMKMCAHO B TIEPBOM WIIM BTOPOM CIIOCOOE U Tep-
BOM, BTOPOM, TPETHEM, YETBEPTOM, IISITOM, IIECTOM, CETbLMOM, BOCBMOM, AEBATOM, JIECATOM, OJJMHHA/IIATOM HJIH
JIBEHAJIIAaTOM acrekTe. B ele ogqHOM anbTepHaTUBHOM BapuaHTe Kaxabld u3 PG u PG' B nepBoM uiau BTOpoM
crioco0e SIBJISIETCS] OAMHAKOBBIM; TIPH 3TOM OCTaJbHBIC IPU3HAKH SBIISIOTCS TAKUMH, KaK OITUCAHO B IIEPBOM WA
BTOPOM CITI0OCOO€ U TTEPBOM, BTOPOM, TPETHEM, YETBEPTOM, IISITOM, IIIECTOM, CEIBMOM, BOCBMOM, JIEBATOM, J€CS-
TOM, OJTUHHAIIIATOM HJIU JIBEHAIIIATOM acliekTe. B ele oJHOM ambTepHATUBHOM BapuaHTe Kaxabli u3 PG u PG'
B MIEPBOM HJIM BTOPOM CIIOCOOE TPECTABISIET COO0H TpeT-OyTOKCUKapOOHWIT; TIPH 3TOM OCTalbHBIE TIPH3HAKU
SBIISTIOTCSI TAKAMH, KaK OIFCAaHO B NEPBOM HJIM BTOPOM croco0e ¥ MepBOM, BTOPOM, TPEThEM, IETBEPTOM, TIsi-
TOM, IIIECTOM, CEJTbMOM, BOCBMOM, JIEBSITOM, J€CATOM, OJMHHAAIATOM MIIN IBEHAAATOM acIIeKTe.

B uyerbipHanmaToM acrmekTe MEpBBIH CIOCOO IOMOIHHUTENHHO BKIIIOYACT B3aWMOJCHCTBHE COCIUHEHHS
¢dopmynst XI ¢ PGNHOH B npucyTCTBUM METAJUIMYECKOT'O KaTallM3aTopa; MpH 3TOM OCTAJbHBIC NMPU3HAKY SIB-
JISFOTCS. TAKMMH, KaK OIKCAaHO B TICPBOM I BTOPOM CIIOCOOE M TIEPBOM, BTOPOM, TPETHEM, YCTBEPTOM, IISITOM,
IIECTOM, CEIbMOM, BOCBMOM, JICBSTOM, IECATOM, OAMHHAAIATOM, IBCHAANATOM WM TPUHAIIATOM acrekre. B
Ka4yeCcTBE allbTCPHATUBEI, MeTaymmudeckuii karanm3arop BeiOpaH w3 CuCl, CuBr, Cul, CuCN, CuSCN, CuBr-
Me,S, Cu(OAc), u CuOTf; mpu 3TOM OCTaNbHBIC TPUIHAKH SBISIOTCS TAKUMH, KaK OMICAHO B IIEPBOM WJIH BTO-
poM criocobe u epBOM, BTOPOM, TPETHEM, YETBEPTOM, IISTOM, IIECTOM, CEBMOM, BOCEMOM, JICBSITOM, JAECSITOM,
OIMHHAJIIATOM, ABCHAIIIATOM WJIM TPUHAIIATOM aclieKTe. B emie ogHOM albTepHATHBHOM BapHaHTE METaJUIH-
YECKHH KaTaJIM3aTOP BKIIOYAET COJb MEMH; MPH STOM OCTaJbHBIC MIPH3HAKH SBISIOTCS TAKMMH, KaK OIMMCAHO B
MIEpPBOM WJIM BTOPOM CHOCOOE M MEpBOM, BTOPOM, TPETHEM, YETBEPTOM, IIITOM, IIECTOM, CEAbMOM, BOCEMOM,
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JICBSITOM, JIECATOM, OJMHHAAIIATOM, ABCHAAIIATOM WJIM TPHHAIIIATOM acIlekTe. B eme oqHOM ambTepHATHBHOM
BapHaHTC METALTHYCCKUI KaTaIM3aTOP BKIFOYACT COJIb TAJIOTCHHU]] MEMIU; TIPU 3TOM OCTaIbHBIC MPU3HAKH SBJISI-
IOTCSI TaKVMH, KaK OIMMCAaHO B MIEPBOM KIIM BTOPOM CIIOCOOE W TIEPBOM, BTOPOM, TPEThEM, UETBEPTOM, IISITOM,
IeCTOM, CEIbMOM, BOCBMOM, JIEBATOM, IECATOM, OAMHHAIIATOM, TBEHAANATOM WJIH TPUHAANATOM acrekTe. B
elle OJHOM ajJbTePHATUBHOM BapHaHTE METATHMUECKHWi KaTtanu3arop mpexactaBiseT coboir CuCl wmm CuBr-
Me;,S; mpu 3TOM OCTalIbHBIE NIPU3HAKU SBJISIOTCS TAKUMH, KaK OMMCAHO B IMIEPBOM HJIM BTOPOM CIIOco0€ U Tep-
BOM, BTOPOM, TPEThEM, YETBEPTOM, IIATOM, IIECTOM, CEIbMOM, BOCBMOM, JEBSITOM, JECATOM, OJAMHHAIIATOM,
JIBEHAIIATOM WJIA TPUHAJIATOM aCTIeKTe.

B maTHaznmaToM acmekTe MEepBEIM CIIOCOO MOTONHUTEIBHO BKIIOYACT B3aMMOJCHCTBHE COCTUHEHHUS (op-
mynsl XI ¢ PG'NHOH B npucyTtcTBum 100aBKM aMUHa; IPH 3TOM OCTAJIBHBIC IIPU3HAKHU SIBIISIOTCS. TAKUMH, KaK
OIKCAHO B MEPBOM WM BTOPOM CIOCOOE W MEPBOM, BTOPOM, TPETHEM, YECTBEPTOM, IISATOM, IIECTOM, CEABMOM,
BOCBMOM, JICBSITOM, JECSATOM, OJUHHAAIATOM, IBCHAIIIATOM, TPUHAALATOM WM YETHIPHAIIATOM acmekre. B
OJTHOM W3 acleKTOB J00aBKa amMHHA MpeacTaBisier codoit mupunuH, (1R,2R)-tmkmorekcan-1,2-muamun, N,N'-
JUMETWIdTaH-1,2-muamus, 2,6-au-tper-OyTun-4-mernnnupunny, 1,10-peHaHTponuH, TpaHC-UMKIOTeKcaH-1,2-
muamuH, N1-(2-(amdtrnamuHo )3T )-N2,N2-aumdTiidTad- 1,2-mmaMuH,  [TUC-IIUKJIOTeKcaH-1,2-InaMiuH W
N1,N1,N2,N2-teTpameTridTan-1,2-muaMuH; PU 3TOM OCTAJNbHbIE MTPU3HAKHU SIBJISTFOTCS TAKUMH, KaK OMUCAHO B
TIEPBOM WJIM BTOPOM CITOCOOE W TEPBOM, BTOPOM, TPEThEM, YETBEPTOM, IISITOM, IIECTOM, CEIbMOM, BOCHBMOM,
JIEBSATOM, JIECSATOM, OAMHHAIIIATOM, JBECHAAIATOM, TPUHAIIATOM HJIM YE€THIPHAIIATOM acriekTe. B kauecTBe aib-
TEpHATHBBI, aMWH BBIOpAaH W3 TUPHAWHA, 2,6-JIyTHIWHA, 4-THUMETWIAMWUHONUpPHINHA, TUKOIHWHA, 1,8-
nmuazabunukino[5.4.0]yanen-7-eda 1 N,N-IUH30NPONMMIATHIAMUHA; TPH 3TOM OCTaJbHBIC TPU3HAKH SBISIOTCS
TaKUMHU, KaK OIHUCAHO B TICPBOM HJIH BTOPOM CIIOCOOE U IIEPBOM, BTOPOM, TPETHEM, YUCTBEPTOM, IISITOM, IIIECTOM,
CEIEMOM, BOCBMOM, JICBSTOM, JIECSITOM, OJWHHAIIATOM, TBEHAIATOM, TPHHAAIATOM WJIH YCTHIPHAAATOM ac-
nekTe. B emie ofHOM aabTepHATUBHOM BapHaHTE aMUH NPEACTaBISICT cOOOW MUPHUAWH; MPH 3TOM OCTANbHBIC
MPU3HAKY SIBIIIOTCS TAKUMH, KaK OMMCAHO B IIEPBOM KJIM BTOPOM CIIOCOOE M B TIEPBOM, BTOPOM, TPETHEM, YET-
BEPTOM, ISTOM, IIECTOM, CEIbMOM, BOCEMOM, JEBATOM, JCCATOM, OAMHHAALATOM, TBEHAIIATOM, TPUHAAATOM
WM YETHIPHAIIIATOM acIieKTe.

B mrectHammaTtoM acmekTe OKHCIUTENIEM B IEPBOM WM BTOpoM criocode sBisieTcst O,, Bo3myx, FeCls,
MnO,, meTa-xnopnepokcuden3oitnas kuciora (MCPBA), NalO,, 2-nonokcnubensoitnas kucnora (IBX), (2,2,6,6-
terpametunnunepuans-1-mwn)okcun (TEMPO), 6emsounmnepoxcun (BPO), HIO;, wmouesuna-H,0,, I,, N-
xnopcykuuanMug (NCS), mepuommnan [lecc-Maptuna (DMP), H,O, wmu N-okcun N-meTmiMopdoarnHa
(NMMO); mpu 3TOM OCTalbHBIE TIPU3HAKHK SBJISIOTCS TaKUMHU, KaK OMUCAaHO B IMEPBOM HIIM BTOPOM criocobe u
MIEPBOM, BTOPOM, TPETHEM, YCTBEPTOM, IIATOM, IIIECTOM, CETbMOM, BOCEMOM, JICBATOM, JICCATOM, OJTUHHAIIIATOM,
JIBEHAIIATOM, TPUHAIATOM, YCTHIPHAAIIATOM WJIH TMSTHAIIATOM acreKkTe. B kauecTBe albTepHATHBEI, OKHCITH-
TeNb mpeacTaBisetr coboit moueBuny-H,O,, H,O, umu O,; mpu 3TOM ocTalbHbIC MPU3HAKU SBISIFOTCS TaKUMH,
KaK OIKCaHO B MEPBOM KU BTOPOM CIIOCOOE W MIEPBOM, BTOPOM, TPEThEM, YETBEPTOM, IMSATOM, IIECTOM, CEIb-
MOM, BOCBMOM, JICBSITOM, JCCATOM, OAMHHAALATOM, JBEHAALATOM, TPHHAIIATOM, YCTHIPHAAIATOM WM TSTHA-
JIIATOM aCIICKTe.

B ceMHaamaToM acrekTe peakiuio B IIEPBOM HIIM BTOPOM CIIOCOO€ TIPOBOISIT B TOJISIPHOM PACTBOPHTEIIE;
TP TOM OCTaJIbHBIE TIPU3HAKH SBJISIOTCS TAKUMH, KaK OMMCAHO B TIEPBOM WJIH BTOPOM CITIOCOOE M TIEPBOM, BTO-
POM, TPEThEM, YETBEPTOM, TISITOM, IIECTOM, CEIIEMOM, BOCBMOM, JIEBSITOM, JECATOM, OAMHHAIIATOM, IBEHA A~
TOM, TPUHAIIATOM, YETHIPHAIIATOM, TATHAIIATOM WJIM IIECTHAAIATOM acrlekTe. B kadecTBe aabTepHATHBBI,
peakmuio poogsaT B IXM, TT'd, MTED, EtOAc, iPrOAc, MeCN, H,O, MeOH, EtOH, i-PrOH, t-BuOH, n-
BuOH, 2-mertmn-2-6yranone, JM®A, JIMCO, S3THUICHTIUKOJIC, MOJUITWICHTIUKONE, CyIb(holaHe, CMECH
cynpdonan/H,0, IMDA/H,0, NMP/H,0, IXM/H,0, MeOH/H,0, EtOH/H,0, iPrOH/H,0 umu n-BuOH/H,0;
MIPY 3TOM OCTAIIbHBIC PU3HAKH SBIISIOTCS TAKUMH, KaK OTIHCAHO B IIEPBOM FITH BTOPOM CIIOCOOE U TIEPBOM, BTO-
POM, TPEThEM, YETBEPTOM, IMATOM, IIIECTOM, CETbMOM, BOCBMOM, ICBSITOM, JCCATOM, OJMHHAIIATOM, JBCHAIIIA-
TOM, TPUHAALATOM, YETBIPHAIIATOM, MATHAIIATOM WU IIECTHAIIATOM acliekTe. B eime oHOM albTepHATHB-
HOM BapHAHTE PEAKIMIO MPOBOJAT B METHIICHXJIOPHIC WX CYNb(OJIAHE; IPU 3TOM OCTAJbHBIC IPU3HAKH SIBJISI-
FOTCS TAKUMH, KaK OIMCAHO B MEPBOM HJIM BTOPOM CIIOCOOE W MEPBOM, BTOPOM, TPETHEM, UETBEPTOM, IIATOM,
IECTOM, CEIbMOM, BOCEMOM, JIEBATOM, IECATOM, OJMHHAIATOM, IBEHAIIIATOM, TPHHAIIIATOM, YETHIPHAIIATOM,
MISATHAAIATOM FUTH IIIECTHAAIATOM acIeKTe.

B BocemMHaamaToMm acrnekTe peakius B TIEPBOM M BTOPOM CIIOCO0€ JOMOJHUTEILHO BKIIIOYAET 100aBIe-
HHUE BOJIBI, TIPH 3TOM OCTaJbHBIC MPHU3HAKHU SBJISIOTCS TAKUMH, KaK OTMMCAHO B TIEPBOM WM BTOPOM CTIOCO0e U
TIEPBOM, BTOPOM, TPETHEM, YETBEPTOM, IISATOM, IMECTOM, CEABMOM, BOCbMOM, JIEBATOM, IECATOM, OJMHHAIIIATOM,
JIBEHAIIIATOM, TPUHAALATOM, YCTHIPHAIIATOM, IIATHAANATOM, IIECTHAAATOM WM CEMHAIATOM acICKTe.

Ipumepsr

Uzobperenue nanee OyneT NOMOIHHUTEIBHO OMKMCAHO CO CCBUIKOM Ha CIICAYIONIME MILTFOCTPATUBHBIC TPH-
MEpBI, B KOTOPBIX, €CITH HE YKa3aHO UHOC:

(1) Temmeparypa ykazaHa B rpanycax Llemscus (°C); onmepanmy MpoBOIAT NPH KOMHATHOM TeMmIeparype
WM TEMIIEpaType OKpYKaroLiel cpeasl, TO ecTh B AuanazoHe 18-25°C;

(i1) opranudeckue pacTBOPHI CYIININ HaJl O€3BOIHBIM CYJIb()ATOM MarHus;

BBITIAPUBAHUE OPTAaHWMUYECKOTO PACTBOPUTENS OCYIIECTBISUTH C UCIOJIH30BAHUEM POTOPHOTO HCTIAPHUTENS
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MPY TOHM)KEHHOM JaBieHuu (4,5-30 MM pT.cT.) U ipu Temnepatype 6anu 1o 60 °C;

(iii) xpomarorpadust o3HadaeT QudLI-XpoMaTtorpaduio Ha CHIHMKAaresie; TOHKOCIOHHYIO XpoMarorpaguio
(TCX) mpoBovM Ha CHIIMKATEIEBBIX IUIACTHHAX;

(iv) oOBIYHO 3a X0J0M peakumuu HaOmoAanu ¢ momompbio TCX WM KUAKOCTHOW Xpomarorpadun/macc-
cnekrpockoruu (JKX/MC), u Bpems peakiiuy IPHUBEIEHO TOJBKO IS IPUMEpPa;

(V) KOHEYHbIE TPOIYKTHI HMEIOT YIOBIETBOPUTEIBHBIC CIIEKTPHI IPOTOHHOTO SAEPHOTO MarHUTHOTO Pe30-
HaHca (SIMP) n/vnm Macc-cieKTpalibHbIE JTaHHbBIE,

(Vi) BBIXOZBI MPUBECHBI TOJILKO IJISl IPUMEpa W HE 00SM3aTEIBHO MPEACTaBISIOT COO0H BBHIXOBI, KOTOPHIE
MOTYT OBITh TOJYYEHBI ITyTEM YCEpAHOTO Pa3BUTHS IPOIECcca; IMOATOTOBKY IOBTODPSUIM, €CIIM TpeOOBaJIOCh
00JIBIIIE HCXOTHBIX BEIIECTB;

(vii) nannsie SIMP, B cnydae, eciii OHHM YKa3aHBI, IPEICTABICHEI B BUJC 3HAYCHUH JCIBTHI JJI1 OCHOBHBIX
UCTIONIB3YEMBIX TSI UACHTH(DHUKAIUN MPOTOHOB, MPUBEICHHBIX B YACTSIX HA MUJUIHOH (ppm) OTHOCUTEIHHO TET-
pamermincuiana (TMC) B kauecTBe BHyTpEeHHETO cTaHapTa, onpeaeneHusx npu 300 MI'n B IMCO-dg, eciin He
yKa3aHO WHOE;

(viil) XUMHUYECKHEe CUMBOJIBI UMEIOT CBOM OOBIYHBIE 3HaUEHUS; (1X) COOTHOIICHHE PaCTBOPHUTENICH yKa3aHO
B equHUIAX 00beM:00beM (00./00.); (x) ISCO Combiflash oTHOCHTCS K (hidmI-xpomaTorpadun Ha CHUIIMKArese ¢
UCIIONIb30BaHUEM cUCTeMBI paszjeneHus [sco Combiflash®: ¢mam-kononka ¢ HopmaneHO#H (asoit RediSep, cko-
poctb motoka 30-40 Mi/mMuH;

(xi) MOTYT OBITH UCTIONB30BAHBI CIEAYIONTUE COKPAIICHHUS:

ACN ALETOHUTPUIT

BUHA® 2,2'-6uc(audenundocduno)-1,1'-6Gunadprun
Boc,0 AHTHAPUL Mpem-OyTHIOKCHKapOOHUIa
KU N,N-kapOoHmIIuIMIIa3on

DAST TpUDTOPUI AUITHIAMUHOCEPHI

JAXM IUXJIOpMETaH

DIPEA/DIEA N, N-muu30nponuisTHIaMUuH

DMAc N,N-pumerunaneTamMus

IMOA N, N-gumernnpopmaMun

JIMATII 4-TMMEeTHIAMUHOTTHPUINH

IMCO IUMETHICYTbHOKCHI

31 SHAHTHOMEPHBIIT H30BITOK

EtOAc/EA JTUIIALETAT

EtO I THIIOBBIH H(up

rx rasosast xpomarorpadust

HATU O-(7-azabenzorpuazon-1-un)-N,N,N',N'-rerpameruiyponus
rexcadropdochar

Texc reKCaHbl

B2XX BBICOKO3(h(eKTHBHAS KUAKOCTHAsE XpoMaTorpadus
qac/q 4achl

KO'Bu mpem-0yTUNAT KaJMs

KXMC JKMIOKOCTHAS XpOMaTOrpadus-Macc-CrieKTpOMETPHS
LDA JTUH30MPOIHIIAMU JIUTHS

MeCN ALIETOHUTPHIT

MeOH METaHOI

MUH MUHYTbBI

MTBE2 MeTUI-mpen-0y TUIOBbLH d¢hup

B T€Y. HOUH B TCUYCHHE HOYH

Pdx(dba)s Tpuc(anbeHsmInaeHaeTOR ) aunannannii(0)
3 €] neTponeitHsIii 2Gup

iPrOH M3OTIPOTMIIOBBIH CIIUPT

par. panemMu4ecKon
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TBAF ¢dropun Terpa-H-OyTUIAMMOHUS

TOA TPUSTHIAMHUH

TFA TpudTOpyKCYyCHAs KHCIOTA

o TeTparuapodypaH

T™C TPUMETHIICHIITHIT

Tozun, Ts apa-ToNyoJICY b OHMIT

CB2XX-MC CBEPXBBICOKOO(p(IeKTHBHAS KUAKOCTHAs Xpomarorpadus-macc-
CHOEKTPOMETPUs

Yca0Bus NpoBeieHNsI U NCHBITAHNUS HUITPO30€HOBOW peaKkuu

B HeKOTOpBIX acneKkTax HUTPO30CHOBYIO PEAKIHIO MCHOJIB3YIOT /U1 BBEJCHUS HEOOXOAMMOHN (YHKIHO-
HaJIbHOW TPYNIbI aumibHOro ruapokcmiamuHa. (Waldemar Adam and Oliver Krebs, Chem. Rev., 2003, 103,
4131-4146; Charles P. Frazier, Jarred R. Engelking, and Javier Read de Alaniz, J. Am. Chem. Soc, 2011, 133
(27), 10430-10433; Leoni I. Palmer, Charles P. Frazier, Javier Read de Alaniz, Synthesis 2014, 46, 269-280). B
MPUCYTCTBHH OKHUCIIUTENS THAPOKCUIAMUHBI OKUCILIFOTCSI C 00pa30BaHUEM BBICOKOPEAKIIHOHHOCIIOCOOHBIX HHT-
PO30COEIMHEHNH, KOTOPbIE B3aNMOJECHCTBYIOT € aJUTHIBHBIM CyOCTpaToM, Kak MmokazaHo Ha cxeme 10. Oxucnu-
TEJIEM MOXET OBITh OPTaHWYECKHH OKHCIINTEb WM KOMOWHALUS OKHUCIHUTEINS, METANTMUECKOTO KaTalu3aTropa
1, HeoOs3aTenbHo, 1006aBKu aMruHa. HuTpo3zocoemuHeHNs MOTYT OBITH 00pa30BaHbI in situ (Kak B peakIuu ¢ 00-
pasoBanueM coenuHeHus QGopmynsl VI) U3 runpokcuiIaMHHa WIIM TOJIYYEHBI OTIENBHO U 3aTeM J00aBJICHBI K
cyOcTpaty, HampuMmep, coeauHeHnio Gopmyinsl XI. B cioywae 1,2,3,6-TeTparuaponupuanHOBOro ocropa ¢ N-
KapOaMaTHOW (DYHKIMOHAJIBHOM TIpyNmod mosararoT, 4to 1,3-ajuliiibHOe HamnpspkeHHe B (DYHKIMOHAIBHOM
rpynme N-Boc 3acTapiser 3amectutens R' HpMHMMATh TCEBIOAKCHAIBHYIO OpHEHTAIHI0. IlomararoT, uro oH
OJ0KMpYyeT MpUOIKEHHE HUTPO30peareHTa ¢ 3Toi CTOPOHBI JBOIHOM cBs3n. CiegoBaTeNbHO, HUTPO30PEareHT
pearupyer peruo- U JIMACTEPEOCENEKTHBHO C MPOTHBOMONOXKHOM cTOpoHbl R' ¢ 06pa3oBaHueM 1eneBoro mpo-
JIyKTa C BBICOKOM ANACTEPEOCENEKTUBHOCTBIO M PETHOCENCKTHBHOCTBIO. DHAHTHOCEICKTHBHOCTE ObllIa M3MeEpe-
Ha M BO BCEX CIIyYasx OKa3anach BEICOKOH, Ooree 99% su, mpu aHanm3e ¢ moMomIbio xupansHoi BOXKX.

Cxema 10
PGZ\NHOH

OkuenuTenb, pacTBoOpUTENb
unm
karanusaTop, 4oBaBka, OKUCNTENb, PacTBOpUTENb

PG, * R,
2 =0
PG, \vH Rie N

N=0
—_—

R, Rs
L - . H .
. /,O/ HuTtposopea }N;_%R PG 1/N n-oH
]
1 TeHT Y \T Rs 2 PG,
Cy6cTpar R4 Mpoaykr

R
> [ PGa._ Ry

[TapameTpsl peakuuy, TaKue Kak OKHCIIHUTEIb, KaTalu3aTop, JIUraH/, PacTBOPUTEIb, CTEXHOMETpHUsS pea-
TeHTOB, TEMIIepaTypa 1 BpeMsl IIPOBEICHHS PEaKlni, MOTYT BIHATH Ha Pe3yJbTaT pPeakiud U ObUTH TPOBEPEHBI
Y ONITUMU3HPOBaHbl. HekoTopsie pe3yapTaThl 00001IeHb! B ciienyromux Tadnumax (H/O = He onpezneneHo).

-32 -



037916

IIpoBepka okucauTENS

3amuce Cy6crpar Pearentnl u Oxucanrean IIpeBpamenne (kak
YCJOBHS onpeneseHo no %
IUIOAAM MHKA
BYXKX)
TpoaykT Hcx. B-
Ba
1 0y, 1 atm 84,5 5,9
2 FeCls, 1,2 5ks. 15.3 432
3 MnQ3, 1,2 3kB. 48,0 10,28
4 NalOy4, 2,2 3kB. 43,8 21,3
3 m-CPBA, 2,2 10,7 30,9
JKB.
6 BPO, 1,0 5B, 323 19,6
TEMPO, 1,5
JKB.
7 BocNHOH (1.5 [ HIO;, 1,2 oks. 6,4 3,0
8 | PGi=PG=Boc | 3kB.) I, 1,2 3xs. 5.8 24.6
9 Ri=CONH; CuCl (0,05 3KB.) HZOZ, 370 JKB. 78 8,9
10 |Re=Me,Rs=H | Ilupunun MnO, 1,2 5Ks. 71,6 5,0
(0,013 oxB.) H;0,, 1 xamus
1 JIXM (10 06.),  ™1BX, 12 ks, H/O
12 17-25°C, 20-60 Tpr10AC), 1.2 H/O
1 JKB.
13 rupponepurt, 1,2 63,9 12,1
9KB.
14 NCS, 1,0 oK. 59,9 12,5
15 DMP, 1,0 3kB. H/O
16 3% H;0, 1,2 70 3.1
S5KB
17 1,5% H203, 1,2 64,4 41
JKB
18 6% Hy0, 1,2 73.6 55
5KB
19 NMMO, 1,0 oxs. 37.8 38,6
20 PG1=PG>=Boc | BocNHOH (1,5 02, 1 atm. 36% BBIIENIEHHOTO
Ri=CO:Me 9KB.) IIPOAYKTA
R,=CH,OPMB, | CuCl (0,05 5x8.)
R3=H Iupunux
(0,013 3kB.)
JIXM (10 06.)
17~25 °C, 20-60
q
21 BocNHOH (1,5 Oy, 1 atm. 46,08 10,28
22 KB.) FeCl; (1,2 9kB.) 133 71,43
23 CuCl (0,05 3x8.) | MnO> (1,2 9kB.) 40,79 16,85
24 IMupunun NalOs (1,2 5xB.) 15,2 35,58
25 (0,013 axB.) m-CPBA (1,2 3,04 89,1
PGi=PG>=Boc | AXM (10 06.), 3KB.)
26 | Ri=CONH: 20~30°C,20- | HIO4 (1,2 5xB.) 0,52 46,47
27 |Re=H,Rs=Me |60y 30% H>0: (1,2 4,69 7.9
9KB.)
28 1 (1,2 5kB.) 139 52,85
29 Ca0; (1,2 5xB.) 19,66 33,73
30 BocNHOH (3,0 H202(3%, 3 543 30,5
3kB.), CuCl 9kB.), 16 4
(0,05 2kB.),
cynbonan (5 H>0,(3%, 3 38,8 0,24
06.), H20 (5 9KB.), 96 4
06.), Py (0,13
3kB.), 0~5 °C,
31 BocNHOH (2,0 H202 (3%, 2 70,0 4,1
9kB.), CuBr- 9KB.), 64 4
Me$S (0,05
3KB.),
cynsdonan (5
06.), H20 (0,5
00.), Py (0,13
9KB.), 25~30 °C
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ITpoBepka pacTBOpUTENS

3amucs | CyOGcrpar PearenTnl n PacrBopurenn, Ipespamenne
ycaoBust BpeMst (xaK onpeneieHo
no % niaomaau
nmuka BIXKX)
Hpoaykr | Hcx. B-
Ba
1 5% TLC® 5 AXM 77,6 5.0
(10 06.), 90 u
2 10% TI'® & IXM 77,5 477
(10 06.), 90 u
3 20% TI'® B XM 68,8 19,4
(10 06.), 90 4
PG1=PG>=Boc | BocNHOH (1,5
4 R=CONH: 9KB.) JIXM (10 06.), 68 4 65,8 20,4
Ry=Me, Rs=H | CuCl (0,05 sks.)
5 Mupuann (0,013 | TC® (10 06.), 20 4 81,9 7.8
9kB.), 15 °C,
6 BO3YX EtOAc (10 06.), 684 | 69,5 19,0
7 Arneros (10 06.), 68 87,3 3,6
9
8 JIXM (10 06.) 352 20,6
9 JXM/H,0 11 38,0 18,7
(10 06.)
10 MeOH (10 06.) 50,0 21,8
11 MeOH/H»O 1:1 45,7 283
(10 06.)
12 EtOH (10 06.) 47,5 15,9
13 #-PrOH (10 06.) 43,3 10,0
14 PGi=PG>=Boc | BocNHOH (1.5 2-MeTHI-2-0yTaHon 48,0 16,6
Ri=CONH, 9KB.) (10 06.)
15 |R=H,Rs=Me | CuCl(0,055k8.) [ Srypenrnuxons (10 14,1 76,4
Tupupus (0,013 06.)
16 akB.), 20-30 °C, [TommsTHneHrmuKons 9,3 96,9
BO3YX, 60 4 2000/H>0
(51/506.)
17 cymbponan/H20 1:1 57,0 14,7
(10 06.)
18 cymbponan/H,O 9:1 55,58 17,5
(10 06.)
19 cynbponan/H0 3.7 23.3% 66,7
(10 06.)
20 cymbponan/H,O 1:1 62,3 59
(5006)
21 BocNHOH (1,5 JIMDA/H,O 58,11 1,71
JKB.) 5 00./5 00.
2 CuCl (0,05 3k8.) NMP/H,0 44,18 0,43
TTupuun (0,013 5 006./5 06.
2kB.), 15-30 °C,
0>(1 atm.), 48 1
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HpOBGpKa KaTaJun3aTopa

3anmucs |  Cy6cerpar PearenTnl n Karanusarop IIpespamenne (kax
yCJI0BHUSA onpenejueHo no %
IJIOIAAU MHKA
BIXKX)
Ipoaykr | Hcx. B-
Ba
1 CuCl, 0,05 5ks. 35,2 20,6
2 CuBr, 0,05 3kB. 30,7 252
3 Cul, 0,05 5xs. 21,5 43,1
4 BocNHOH (1,5 Cu(OAc), 0,05 33,0 28,5
SKB,) SKB
5 CuCl (0,05 sxB.) cynbdonan/H0 58,49 1,30
TMupupuH (0,013 506./506., 24 4
6 3KB.) cynbdonan/H20 38,83 0,24
JAXM (10 06.), 5 06./5 06., 96 u
7 20~30°C, 02(1 HOAC/H,0 7,95 71,02
atm), 65 4 506./506., 96 u
8 CuCl, 0,05 5xB., 58,49 1,30
24 4
9 | PGi=PG:=Boc CuCl, 0,05 k8., 38,83 0,24
Ri=CONH, 96 4
10 | ReH Rs=Me CuBr, 0,05 5K 63,42 731
724
11 Cul, 0,05 5xks. 67,49 7,35
12 CuSCN 32,98 47,05
(0,05 3kB.), 72 4
13 BocNHOH (1,5 Cu(OAc)2 59,69 15,94
9KB.), TUPHIHH (0,05 5kB.), 72 u
14 (0,013 vxB.), CuBr-SMe; 68,71 3,36
cynbgonaH (5 (0,05 5xB.), 72 4
15 00.), H20 (5 06.), CuCN 5,60 5,32
02,20~30°C, (0,05 5kB.), 84 1
16 Cu(CH;CN)s PFs | 61,56 14,07
(0,05 3kB.), 84 14
17 Cu(OTf)-Tomyon 66,24 9,31
(0,055kB.), 84 u
18 CuCl (0,05 »kB.) 59,03 15,20
2-3THJIOKCA30JIUH
(0,05 3x8B.), 84 4
19 CuCl 49,9 26,26
(0,05 skB.)
TBAI
(0,05 3xB.), 89 u
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ITpoBepxka n06aBOK

3amuce | Cy6cerpar | Pearents! | Jlurann Tpeepamenue
u (xak
ycaoBust onpeaeieHO 1o
% mJIomaan
nuka BKX)
Mpoayxr | Hex.
B-Ba
1 BocNHO | Iupuaus (0,013 5kB.) 35,2 20,6
2 H(1,5 Oran-1,2-1uamMuH 31,8 29,0
9KB.) (0,013 5kB.)
3 CuCl (1R 2R)-umkorexcan-1,2- nuaMuH 36,3 30,1
(0,05 3xB.) | (0,013 5xB.)
4 AXM (10 | Ni, NI-numetunsran-1,2- nuamMmun 35,0 21,5
06.), (0,013 5xB.)
5 20~30°C, | 2,6-mu-TpeT-6yTHI-4-MeTUNNHPUAUH 31,5 34,0
0:(1 (0,013 5x8.)
6 at™), 65 4 | 1 10-o-penanTponun H/O
(0,013 5kB.)
7 be3 nuranna 248 47,4
HN
; TN, 0,013 5x8, 724 7T 234
9 N~y 560 | 532
| 0,013k, 724
10 1,10-o-penanrponut (0,013 5kB.), 72 1y 64,45 5,14
11 69,09 0,94
X
P
N
0,013 3xB. 96 u
12 C[NHQ 69,11 0,93
NIy
BocNHO TpaH- 0,013 5kB. 96 4
13 H(1,5 Iupunux 58,49 1,30
9KB.), (0,013 5kB.), 24 4
14 CuCl Tupunus 38,83 0,24
PGi=PG2= | (0,05 (0,013 5kB.), 96 1
15 Boc 9KB.), Tupunun 74,1 7,1
Ri=CONH | cymppoma | (0,065 oxs.), 84 u
16 2 H(500.), |Iupuauu 73,80 | 5,57
Ry=H, HOG (0,13 9xs), 24 u
17| R Me 06.), 02(1 NHa 66,63 | 5,00
arm), 20- (I
30°C NIz
TpaHE- 0,013 3kB, 65 4
18 NH; 9,48 86,4
X 7
NI
TpaHc- (0,13 kB, 48 9
19 \W \j 62,64 10,4
rN\/\N/\/N\/ 5
H 0,013 5kB. 72 4
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20

21

22

23

24

25

26

27

28

64,43 9,24
0,013 5kB., 72 94
66,21 7,52
0,013 35kB., 729
NH; 65,09 6,79
: :NI|2
uuc- 0,013 5kB., 72 4
71,2 10,0
0,013 akB., 130 4
66,3 12,0
0,013 5kB., 130 u
15,0 61,8
0,013 3kB.,
130 u
DMAP, 0,03 akB., 60 u 70,88 591
71,56 4,93
0,013 5kB., 60
57,34 11,8
5
0,013 3kxB., 89 4
61,04 14,6
5
0,013 5xB., 894
18-kpayn-6 (0,001 sxs.), KCI (0,05 73,67 5,53
9KB.), 36 4
L-ackop6art narpus (0,1 3kB.), 36 4 Cnemoso | 98,7
€ KOJ-BO 2
18-kpayn-6 (0,001 sks.), KCI (0,05 75,8 4.8
9kB.), Py (0,013 3kB.), 86 u
74,0 10,6

0,013 kB, 18-kpayn-6
(0,001 sks.), KCI1 (0,05 3xB.), 86 u
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33 %\’ 60,6 22,5
00,013 sks, 18-kpayH -6 (0,001
9kB.), KCl (0,05 sxB.), 86 u
34 BocNHO | Py (0,013 5kB)., 85 1 46,74 | 245
H(1,5 5
35 9KB.), H H 54,08 16,8
CuCl HZN/\/ N~ \/\NHZ 1
H
(0,05
0,013 5kB., 854
3 xe.) o o 51,32 | 18,7
36 cynbdona P > o
H(506.), | H,N” N7 NH,
H,0 (5 H 0,013 5xB, 854
37 00.), H 53,35 17,1
AN
BO3AYX,
20-30°C -

N
0,013 5kB., 854

38 g 51,11 18,2
1
B
b 0,013 5kB.,, 854

39 ~n7 55,61 14,3
9
C
0,013 3kB., 854

40 BocNHO | [Tupupus (0,013 5xB.), 72 4 68,71 3,36
41 H (1,5 DMAP (0,013 3kB.), 86 4 66,99 10,8
3KB.), 8
42 CuBr- | 3,01 96,5
Me:S AN 7
(0,05 0,013 kB, 86 T
43 3KB.), NHz 71,53 6,53
cynbona
H (5 06.), NIl
HO (5 TRaHC- 0,013 3kB., 86 U
00.), O,
20-30 °C
44 BocNHO
H (3 aks.),
CuCl NIl
(0,05 ToaHe- 0,013 okB, 66 U
9KB.),
cynbeona
H (5 00.),
H0 (5
00.), H,02
(3%, 3
9KB.),
20~30 °C

INocne mpoBepku HaMIy4IIUMHU yclIoBuAMH s cyocrpara ¢ PG,=PG,=Boc, R;=CONH,, R,=Me, R;=H
okazammck: BocNHOH (1,5 3ks.), CuCl (0,05 3xB.), Py (0,013 3kB.), AXM (10 06), O, (1 atm.), 15-25°C. dus
cybcrpara ¢ PG,=PG,=Boc, Ri=CONH,, R,=H, R;=Me, Hamry4umumMu yciaoBusmMu okazanuck: BocNHOH (1,5
9kB.), CuCl (0,05 skB.), Py (0,013 5kB.), cynpdomnan (5 06.), HO (5 06.), Oy(1 at™m.), 15-25°C unmu BocNHOH (2
9kB.), CuBr-Me,S (0,05 »x8.), Py (0,13 3xB.), cynsdonan (5 00.), H,O (0,5 06.), H,O, (3% B Boze, 2-3 3kB.), 15-
25°C.

Crieyrotuye 3KCIiepUMeHTaIbHbIE TIPOIEAYPHI PUBEICHBI B HIUTIOCTPATUBHBIX IIEIISX.
BocNHOH (2 akB.),
CuBr-Me;,S (0,05 o)
akB.), Py(0,13 ok8.), |

0 .
Jl’ cynbgonaH (5 06.), HN™ S
HN (\)/ N ol
_N Boc” N~
Boc H,0 (0,5 06.) Boc
H,0, (3% B BOAE, 2
3kB ), 15~25°C, 29 y
K cmecu ucxomnoro BemectBa (1 3xB.), BocNHOH (2 3kB.), CuBr,-SMe, (0,05 3kB.) mobasnsuiu cynbdo-
naH (5 06.) u H20 (0,5 06.), nupuaus (0,13 sxB.). Cmech nepememusanu 30-40 muH npu 15-25°C. Tlo xammsam
nmobasisuin 3% H,0; (2 5kB.) B Teuenue 24-30 4. [Tocne TOro, Kak peakIiio CYUTATU 3aBEPIICHHON, T00ABIISIH
pactBop DJITA-2Na (0,31-0,32 mac. 3kB.) B Bojae (3-3,2-kpaTHyto Maccy) u MTED (7,7-kpatHyto maccy). [lomy-
YeHHYI0 cMech nepeMemuBany B Teuenne 20-30 MuH U gaBanu oTcToAThes B TedeHue 20-30 muH. J[Be ¢a3sl

@

<
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pasnensuin. Bomuyro dasy Tpmwxnasl sxctparupoBaan MTBD (4x-kpaTHoit Maccoit). OObeIUHEHHBIA OpraHUYe-
ckuit pactBop cymmiau Haa Na,SO, U QUiIbTpoBaii, KOHIICHTPUPOBAIN M aHATU3UPOBAIN C MTOMOIIBI0 METO/a
ananmmsa. Beixon 47,5%, aucrota 74,12%, kak onpeneneHo o % miomaan muka BOXX.

- o
A, A AN
H,N O BocNHOH (1 5 3k ) CuCl (0.05 3kB.) H,N
_N .Boc
Boc” Py (0.013 ake.), O, (1) Boc N
AXM OH

K neounmennomy pactBopy cyOcTpara ¢ npeapiaymieit ctanuu B JIXM no6asnsumm CuCl (0,05 3kB.), Boc-
NHOH (1,5 sks.) u Py (0,013 skB.). Cmech nepememmmBanu B atmocgepe O, mpu 20£5°C o tex mop, moka Ko-
JIUYECTBO UCXOIHOIO BEIIECTBA HE COCTABIISLIO <5%, Kak omnpeeneHo no % ruomanu nuka BOXKX. 3arpysxkanu
pactBop 3/ITA-2Na (5,0 00.) u mepeMemuBaIA MOJYICHHYIO CMECh B TEUEHHE 10 MEHbIIeH Mepe 4 9 mpH
25+5°C. IBe ¢a3sl pazaemsumn. BomHyto daszy aBaxast sxcrparupoBain XM (3,0 06.). Oprannyeckne ¢asbl
00BEAMHSIIN U OTHOKPATHO TIPOMBIBaIIK BOI0H (5,0 00.), KoHIIeHTpUpoBanu B Bakyyme npu <40°C mo okoso 3,0
UCXOAHBIX 00heMOB. B peaktop 3arpyxkanu i-PrOAc (5,0 00.) 1 KOHIIEHTPUPOBAIX cMeCh B BakyyMe mpu <40°C
1o okoJio 4,0 UCXOMHBIX 00BEMOB. DTOT IMPOIIECC MMOBTOPSUIH €Ille OAWH pa3. B peakTop mo0aBisim H-TeNTaH
(5,0 06.) mpu 40+5°C. TlomyueHHy!0 cMech MocTerneHHO oxnaxaanu mo 20£5°C. Teepaoe BEMIECTBO MOTydaId
MyTeM HEeHTpU(yrupoBanust u npomsiBaiy i-PrOAc/H-renranom (1:1,2 00.), u cymmm B Bakyyme nipu 35+5°C B
Te4YeHue 1Mo MeHbIner Mepe 12 4. Brixon 3a 2 cramuu: 71,68%, ancroTa 99,7%, kak onpeaeneHo 1mo % Iiomanm
mka BOXX.

IMpomexyrounoe coeaunenue 1. (S)-2-(1-I'mapokcuOyT-3-eH-2-11)U30MHA0NNH-1,3-110H

HO Y ™S

O=N_0

PeakumonHyto kondy o0beMoM 2 11, coiepKalllyro sIKOpb MarHUTHON Mellajky 1 kapooHaT Hatpus (1,981
r, 18,69 MMOIB), MOMeEIIany B BEICOKHI BaKyyM U CYIIMJIM C IIOMOIIBIO CTPYHHO!H BO3AYIIHOM CYIIMIKH B TEUe-
aue 10 muH. [Tocre oxnaxaeHns KO0y 3armoNHsIN a30ToOM. B Hee mo0aBisuim AUMeEp XJIOpUAa aJITHIIAIIIA U
(0,553 1, 1,53 wmmomp), (IR,2R)-(+)-1,2-guamunonmkiorekcan-N,N'-ouc(2-gudennndochuno-1-nadronm)
(CAS 174810-09-4) (3,36 1, 4,25 mmons) u pramamug (50 T, 339,83 Mmmods). 3aTeM KoJIOy MPOayBaIH a30TOM B
teyenne 10 muH. 3arem nobaBmsum 1,4 1 METHICHXJIOPUIA, TIPOIIESAIIETO TPEABAPUTEIHHYIO IETa3alliio a30TOM
B TEUCHHUE JECATH MUH. DTy CYCIIEH3HIO TOMEIAIN B aTMOC(epy a30Ta; ee Mo0UepeHO epeMEIInBaIi 1 o0pa-
6aThIBAJIN yIBTPA3BYKOM B T€UEHHE JICCATH MHH Ul OOJIErdeHus COIbBaTallMi. B 3TOT MOMEHT OHa mpeacTas-
Jsi1a coOOM JKENTHIA WMIIM CBETJIO-OPaHKEBBIH PacTBOp, cojepkaluii Oenoe TBepaoe BemecTBo. K aToit cmecn
no6aBisiu 2-suHMIOKCHpaH (24,06 T, 343,23 mMois). [TomydenHyro cMech epeMeIBain B atMmocepe azora
IpU TeMIlepaType OKpYy)Kaloliel cpeabl B TedeHne npuonmsnTensHo 48 4. Aanuz ¢ nomoisio XKXMC u TCX
(1:1 rexcaHBI:ITHIALIETAT) B XOZE 3TOTO IMpOIecca yKa3aj Ha Pa3BUTHE PEaklMU, a OKOHYATEIbHBIC aHAIN3BI C
UCIIOJIb30BaHUEM 3THX CIOCOOOB yKa3ajHM Ha MOJHOE IPEBpAlIeHHE MCXOIHOTO BEIIECTBA B OJMH OCHOBHOM
NpoayKT. PeaknmoHHyI0 cMech (GHUIBTPOBAIM W KOHLIEHTPHPOBAIM (DMIIBTPAT NPH MOHIKCHHOM JIaBJICHHH.
JKenTyro BA3KYIO KHIKOCTh BIPHICKUBAIHN B KOJOHKY ¢ cuimkareiem oobemMom 330 T: ais paz0aBieHHus HEOUH-
IIEHHOTO BEILIECTBA HCIIOJIb30BAIM MHUHUMAJIBHBIH 00BEM METHIECHXJIOpHAA. XpoMaTorpaduio Ha CHIIMKareie
(15-75% »tunanerara B rexcanax, 40 muH, KojgoHKa 330 ') HCIIONB30BAIH IS BBIACIICHHS LIEIEBOTO IPOIYKTa B
BUJIE BSI3KOH KENTOH KUIKOCTH, KOTOpas cTaja OJeIHO-KeITOBaTO-0eIbIM TBEpApIM BemiecTBoM (69,6 T, 94%)
B T€UCHHE HECKOJLKHX Y TPHU MOHMKEHHOM AaBiieHnd. Ontudeckoe Bpamienue: (2,02 1/100 My, MeTHICHXIIO-
puI) TMTEpaTypHOE 3HaUeHHe = -72,2, MoJIydeHHOe 3HaueHne = -71.

[Mpomexyrounoe coemuuenune 2. (S)-2-(1-(tper-byrnmaumernicnnmnokcen)OyT-3-eH-2-11)U30UHI0THH-
1,3-nroH

TBSO™ YT

0]

Zn

)

K mepememmBaemomy pactBopy (S)-2-(1-ruapokcudyT-3-eH-2-11)U30UHI0INH-1,3-11noHa (TPOMEXKYyTOU-
Hoe coexamuenue 1, 69,4 r, 319,49 mmonp) n umuaazona (26,1 r, 383,39 mmons) B Mmetunenxiopuae (160 mur)
IPU TEMIIEPaType OKpYKaroIIel cpebl B atMocdepe a3oTa J00aBIsUTH TPeT-OyTHAAUMETHIXIOpCcian (55,4 T,
367,41 MMOIb) B BHJIE TBEPAOIrO BEIIECTBA. DTO JOOABICHHE MPOBOIWINA B TCUCHUC MPUOTUIUTCIHHO JCCATH
MuH. B X071 3TOr0 n00aBNCHHUS HAOMIOAANOCH HarpeBaHue cMecH. [locie MByX4Oro mepeMenInBanus pacTBOP
BBUTHBAJIM B HACHIIICHHBIN pacTBOP BOJHOTO OMkapOoHaTa HaTpus (mpubmmsureiapHo 150 Min); 3Ty AByx(da3Hyro
CMECh BCTPSAXHMBAIH U OTICISLUIA OPTaHUYCCKUH cI0i. BOMHBINA CIOW TPIDKABI MOABEPTad PEIKCTPAKIUH, KaX-
JBIA pa3 ucmoib3ys mo 200 M1 metuneHxIopuna. OpraHudecKue Clon OOBEAUWHSIIM, CYIIMIN HaJ CyibdaToM
Maraus, GrIbTPOBaI U KOHIICHTPUPOBAIN B BakyyMe. LleneBoil mpoayKT moixydaad B BUAC OJEIHO-KEITOTO
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TBEPJIOTO BEIICCTBA MOCIIE CYIIKH B TCUCHHE HOYM B BEICOKOM Bakyyme (107 r, 101%).

[Mpomexyrounoe coeaunenue 3. (S)-1-(TpeT-ByTHIANMETHIICHITHUIOKCH )0y T-3-€H-2-aMUH

TBSO™ Y X
NH,

K mnepememmBaemomy pactBopy (S)-2-(1-(TpeT-OyTHIIUMETHICHIHIOKCH )0y T-3-eH-2-FJT) N30 WMH I0JTHH-
1,3-mnona (Ilpomexxyrounoe coequnenue 2, 108,28 r, 326,65 MmMoins) B MeTanoune (1 1) mpu Temrmeparype Ok-
pyXxatomieii cpenpl B atMocdepe azora qo6aBisimu ruapasud (35,9 mi, 1143,29 mmons). XKentslit pacTBOp Ha-
rpeBanu 1o 65°C. Uepes 30 MUH mocie JOCTUXKEHUS TEMIIEPATYPHI IPOBEACHUS PEAKLIUU B PEaKLIUOHHOW cMecH
HaOmonascs Oenblif 0calloK; 9TO TBEPJOE BEIIECTBO OBICTPO CTAII0O OCHOBHOW Maccoil cMecH, U B 9TO BpeMs K
peakumoHHo# cMecu nobaBisu Bogy (okoso 150 mir). IlepemernnBanne peakMOHHONW cMecH IPOJOIDKalK 0e3
nepepoiBa, U B TEUCHUE HECKOJIBKUX MMH TBEPJOE BEUIECTBO pacTBOpHIOock. Ilocie monHoro npesparieHus, Kak
ompezeneHo ¢ nmomoirsio aHanm3a JKXMC (kak MCXOAHOE BEMIECTBO, TaK W MPOAYKT JAlOT MHTCHCHUBHBIE Y D-
CUTHAIIBI ¥ JIETKO UACHTUGHUIUPYIOTCS TocpeacTBoM KXMC), HarpeB npekpamaiid U J00aBisuid 00JIbIe BOIBI
(obmee komraecTBO Boabl 600 Mur). CMecu naBaiii TOCTUTHYTh TEMIIEPATYPHI OKPYKAIOIIEH CPEIbI.

MertaHon ynamsmu B BakyyMme mipu 35°C (YMEpeHHO HH3KOE JaBlICHHE); BaKyyM yOWpalld W HarpeBaliu
BOJHBIN pacTBop 10 npubimmzutensuo 50°C, a 3ateM skcrparuposain 4x200 mu Metwienxiopuaa. Opranuye-
CKHE€ DKCTPAKTHl OOBECAWHSIHN, MPOMBIBAIM HACBHIIICHHBIM OMKapOOHATOM HATpHs (BOAH.), TIPOMBIBAIIN PacCo-
JIOM, CYIIWJIN Hax CyiIb(paToM HATpus, (UIBTPOBAIH U KOHIIEHTPHPOBAIHN B BaKyyMe IIPH TEMIIEpaType He BBHIIIC
30°C. LleneBoil npoAyKT NOTy4Yadu B BUJE KeNTor xuakoctu (58,5 r, 94%).

[Ipomexxyrounoe coenunenue 4. 2-bpom-N-meTokcu-N-MeTuaaneTaMmmusa
QMe
Br/\ﬂ/ N
(6]

ToToBmIM NepeMenIBaeMbIii pacTBOp kapOoHata kanus (343 1, 2,48 momnb) B Bojge (okoio 800 mir) U oX-
TMaKIadu Ha JeAsHOH OaHe B TeueHwe 15 mMuH B atMmocdepe azora. K Hemy mobasisun ruapoxsopun O,N-
qumeTturuapokcmwtamuta (110 T, 1,13 Moms) 1 audTHIIoBEIH 3¢up (oxoso 800 mi). 3aTeM K 3TOM cMecH 100aB-
nsima Gpomanetuopomun (273 r, 1,35 MOIb) ¢ MOMOIIBIO KaeIbHOW BOPOHKH B TEUCHHE IBANATH MUH. Jlems-
HyI0 0OaHIO yOWpanm u cMech NepeMemuBaiu B atMocdepe azora B TeueHue 2 4. CiIoM pasfensiin U BOJTHBIN
CJIO 3KCTparupoBaiu mpocThiM 3dupom (okoso 350 mir). OpraHuvecKue CIOU OObEIMHSIIHN, CYIIIA HAJ CYJb-
(haToM MarHus, QUIBTPOBAIU U KOHICHTPHUPOBAIU B BakyyMe. L[eneBoil MpOAYKT MOJydald B BHJC JKEITOU
xkuakocta (143 T, 70%).

IMpomexyrounoe coequuenne 5. (S)-Tper-ByTuin-1-(Tper-OyTHiauMeTHiIcuImIoken)0yT-3-eH-2-m(2-

(MeToKCH(METHIT)aMUHO )-2-0KCOITHI)KapOaMaT
™BSO” Y "X

N
;\ .OMe

o

T'otoBuim cycniensuro (S)-1-(TpeT-OyTnnauMeTmwicmminokcn)0yT-3-eH-2-amuHa (IIpomexxyrouHoe coenu-
Hernwue 3, 60,4 r, 300 mmonb) u kapOonara me3us (103 r, 315 MMons) B anlerornTprie (okomo 700 M) u Boxe
(oxomo 120 M) U ee mepeMeNnMBaliy Ha JIeITHOW OaHe B aTMOocdepe a3ora B TeueHre 5 MuH. CMech Obllla IBYX-
(a3HOl W ocTaBayiach TaKOBOW BO BpeMs peakiuu. 3aTeM K 3ToH cMech Jo0aBisumm 2-0poM-N-MeTOKCH-N-
metmianeramu (IIpomexxyrounoe coequaenne 4, 57,0 T, 285 MMOJIb) ¢ TOMOIIBIO KaleIbHOH BOPOHKH B TeUe-
aue 10 Mmua. CMech mepeMenrBaiy B TeUCHHUE ABYX IHEH, moamepkuBas Temmeparypy okono 0°C. Cmech BbI-
JIEpP’KMBaTd B MOPO3WILHOM KaMmepe B TedeHue Houn. Jlobasmsmu eme 0,05 sxB snexkrpoduna. K cmecn modas-
TS AU-TpeT-OyTriankapoonar (165 mi, 2 M pactBop B TI'®). Opranndeckuii cioi OTACISIN OT BOAHOTO
(TCX noxka3zasia, 4To B BOJHOM CJIO€ HE OCTAJIOCh IIPOXYKTa) M KOHLIEHTPUPOBAJIM OPraHUYECKHUH CIIOH B BaKyy-
Mme. [Tocne mpoBeneHus xpomatorpadun Ha cunmkarene (5-55% sTunaneraT B rekcaHax), pas3JIeiieHHOW Ha 3
MapTHH, TOIyYal EJIEeBOU IPOAYKT B BUe OireHo-kentoro macna (80 r, 66%).

[Mpomexyrounoe coequnenne 6. (S)-Tper-ByTuin-1-(Tper-OyTHiauMeTHICHINIOKCH )0yT-3-eH-2-m1(2-
OKCOIIEHT-3-eHMIT)Kapbamar

boc

TBSO” Y X

N
boc” ;\/\
o =

K pactBopy (S)-TpeT-0yTii-1-(TpeT-0y THIIUME THICHITHIOKCH )0y T-3 -eH-2-11(2-(METOKCH(METHIT )aMUHO ) -
2-oxcoatun)kapbamara (IIpomexxyrounoe coemunenue 5, 32,5 r, 80,73 mmous) B TT'® (400 mur) B atmMocdepe
azora npu 0 °C mo kamrsiM 100aBisuii npon-1-eauiaMarauitopomun (323 mi, 161,45 mmons). Peakionnyro
cMmech nepemenuBany npu 0°C B TeueHue | 4, 3aTeM ocTaHaBiIMBai M peakuuto modasienuem 400 v 10% mm-
MOHHOM KHCIIOTBI, JOTIOJHUTENBHO pa3baBisutd 100 M BOIBI M OKCTParupoBaJId NPOCTHIM ddupom. Oprannye-
CKHE BEIIECTBAa KOHIIEHTPHPOBAIN U PACTBOPSIIM MOJYYEHHOE Macjio B MPOCTOM 3(Hpe, U MPOMBIBAIH BOJOH H
paccosom. OpraHudeckre BEIeCTBa CYLIHIN HaJ CyiIb(aToM MarHus, GUIbTpoBaIH M KOHIeHTpupoBaiu. [o-
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clie TIpoBeIeHUS XpomaTorpaduu Ha cuiukareie (5-20% STHianeTaT/TeKCaHbl) MOMyJYald IEeEBOH MPOAYKT B
Buze OecuseTHoro macia (27 r, 87%).

MC: 384 ES+ (C,H3,NO,4Si). 'H SIMP (300 MI'ti, CDCl5) 8: 0,05 (2, 6H); 0,88 (s, 9H); 1,39-1,47 (m, 9H);
1,90 (m, 3H); 3,80 (m, 2H); 4,05-4,18 (m, 2H); 4,43-4,76 (m, 1H); 5,22 (m, 2H); 5,86 (m, 1H); 6,21 (m, 1H);
6,91 (m, 1H).

IIpomexyrounoe coeamaenne 7. (S)-TpeT-byTun-2-((TpeT-0yTHIANMETHICHIMIOKCH )METHIT)-5-0KC0-5,6-

muraaponupunui- 1 (2H)-kapookcunaT
TBSO” @
OYN o

\’/o

(S)-Tper-0yTHi-1-(TpeT-0y THIIANME THIICHITUIIOKCH ) 0y T-3-eH-2 -1i1(2-oKconeHT-3-enui)kapoamat (IIpome-
KyTodHOe coeamuenue 6, 27,0 r, 70,39 mmons) pactBopsu B Tomyoste (650 mur). PacTBop mpomyBaiin a30TOM B
TedeHune 15 MuH mepen nobaBieHneM KaTanmuzaropa Xoseiabl-I'padoca 2-ro nokonenns (0,885 T, 1,41 Mmomb).
Peakmnmonnyio cMech HarpeBaim B atMocdepe azora mpu 65°C. PeakllMOHHYI0 CMECh KOHIIEHTPHPOBAIHA TPH
NMoHMKeHHOM HasnieHnH. [locne mpoBemenusi xpomartorpadun Ha cunmkarene (10-35% sTumarneTat/reKcaHbl)
MOJTY9aJi IIeTIeBOU MPOAYKT B BHe TBepAoro Bemectsa (17,0 T, 70%). Ontuueckoe Bpamenue: 0,1 1/mm, MeTH-
nenxyopug = -175.

[Mpomexyrounoe coenunenue 8. (6S)-TpeT-ByTHi-6-((TpeT-0yTHIIUMETHIICHITHIIOKCH )METHII)-5-MeTHII-3-
(TpuMeTHICHITMIIOKCN)-5,6-turuaponupuans- 1 (2H)-kapbokcunar

TBSO” " |

|
_N

Boc O’SI\

K cycnensnu nonuna meu (I) (22,31 1, 117,12 mmons) B guatunoBoM adupe (250 mi) npu 0°C ugepes ka-
HIOMIO n00aBmsum metTrwuathi (1,6 M B ipoctom adupe) (146 mi, 234,25 Mmodb). CycnieH3uIo mepeMeBaIn
B Teuenne 45 muH mpu 0°C. K cycmeHsum mo kamusm mo6aBistimu pactBop (S)-tpeT-OyTmi-2-(((Tpet-
Oy THIITUMETHUIICHITIIT)OKCH )METHII )-5-0KC0-5,6-muruaponupunu- 1 (2H)-kapookcmnata  ([IpomexxyTounoe co-
equaenne 7, 20 T, 58,56 Mmoinp) B aAmdTHII0BOM ddupe (50 M) mpu 0°C. Tlocie 3aBepuieHns 100aBIeHUS peak-
IIMOHHYIO CMeCh TepeMernnBany B Teaenne 45 mua mpu 0°C. 3ateM K peaKIIMOHHOW CMECH IO KaruisiM T00aBJIs-
m xnoptpuMerwicwiad (1M B TI'®) (117 mu, 117,12 mmonb), a 3arem TpudTWinamue (16,28 mi, 117,12
MMoOJIB). PeakiimoHHON cMecH aaBaim HarpeThesl 0 KOMHATHOW TEeMITEpaTyphl M NIEpEeMENINBAIN B TeUCHHE 2 4.
3aTeM peakIMOHHYIO CMECh pa30aBIsUIM STHIALETATOM M TPIKIBI TPOMBIBAJIH JIEITHBIM HACHIIICHHBIM PacTBO-
poMm OukapOoHaTa HaTpus (100aBiIsieMbIM C OOJBIIONW OCTOPOXKHOCTBIO), a 3aTeM paccosnoM. OpraHuuecKue Be-
IIECTBA CYLIWJIM HaJ Cylb(haToM HaTpusi, GUIHTPOBAIN U KOHLECHTPUPOBAIH C HOIYyYCHHEM KOPHYHEBOTO Mac-
na.

[Ipomexyrounoe coemuuenue 9. (S)-Tper-OyTHin-2-((TpeT-OyTHIIUMETHICHIMIOKCH )METHI )-3-METHII-5-
0Kkco-5,6-muruapormpuana- 1 (2H)-kapOokcuar

TBSO/I"'d
_N
Boc (6]

K pactBopy (6S)-Tper-0yTHi-6-(((TpeT-0y THIANMETHIICHITIIT)OKCH)METHII)-5-MeTHII-3-((TPUMETHIICHITIII)
OKcH)-5,6-muruaponupuaut- 1 (2H)-kapbokcunara (IIpomexxyrounoe coemunenue 8, 24,1 r, 56,08 MMonp) B
areToHuTpwie (280 mir) mpu KOMHATHOU Temmiepatype nobasmnsumm aneraTt namaaus (I1) (12,59 r, 56,08 MMonb).
PeakiMoHHYI0 CMeCh MepeMelInBaIi P KOMHATHOW TeMmIeparype B TedeHue okono 40 4, 3atem pa30aBisiid
ITHJIALETATOM U (QUIBTPOBAIH depe3 LeauT. OUiIbTpar KOHICHTPUPOBAIN Ha cuiukarene. [locie npoBeaeHus
xpomarorpadpun Ha cmimkarene (0%-20% sTmmanerat/rekcasl) momydann  (S)-Tper-OyTmin-2-(((Tper-
OYTHIIAMMETHIICUITIIT ) OKCH )METHI ) -3 -METHI-5-0KC0-5,6-quruaponupuans- 1 (2H)-kapookcunart (12,95 r, 65%) B
BUJIC JKEIITOTO TBEPOTO BEIECTRA.

[Mpomexyrounoe coemunaenue 10. (2S,5S)-Tper-OyTnin-2-((Tper-Oy THIANMETHICHITMIIOKCH )METHIT)-5-
THAPOKCH-3-MeTHII-5,6-auruaponupunus-1 (2H)-kap6okcunar

TBSO™ " X

Boc”"~""0H

K cycnemsun xmopuma uepus (III) (8,98 r, 36,42 wmmone) u  (S)-tper-Oytmi-2-(((Tper-
OYTHIITUMETHIICHIINII)OKCH )METHIT)-3-METHII-5-0KCc0-5,6-nurnaponupuans- 1 (2H)-xapookcunara (Ipomexyrou-
Hoe coenuHenue 9, 12,95 r, 36,42 mmons) B Meranone (200 mur) npu 0°C mo 4acTsiM 100aBisii G0pOruIpua
Hatpus (1,387 r, 36,42 MmMoinb). Uepe3 15 MUH peakIMOHHYIO CMeCh Pa30aBIISiIN HACHIIIEHHBIM XJIOPUIOM aM-
monwust (100 mut) u Bomoi (100 mur), 3aTeM IBa)IbI AKCTPAruPOBAIH MPOCTHIM dupom. OpraHndeckre dKCTpaK-
THI TIPOMBIBAJI PACCOJIOM, CYIIWIN HaJ CyTb(haToM Maraus, GUIbTpoBaNIy U KOHIEHTpupoBamu. [Tocie mpoge-
nerns xpomarorpaduu Ha cumkarene (0-20% stumanerart/rekcansl) noxydanu (2S,5S)-tper-Oytmn-2-(((Tper-
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OYTHIIAMMETHIICUITIIT ) OKCH )METHI ) -5 -TUAPOKCH-3-MeTHII-5,6-nuruapornupunus- 1 (2H)-kapbokcunar - (9,79 1,
75%) B BHIE OECLIBETHOTO Maca.

IIpomexyrounoe coequnrenue 11. (2S,5R)-tper-bytmn-5-(N-(ammnokcn)-2-HuTpoheHUICYTbPOHAMHUIO)-
2-((TpeT-Oy THIITUMETHIICHITHIIOKCH )METHI )-3-MEe THII-5,6-muruaponupuani- 1 (2H)-kapbokcunatar

TBSO” X
Boc N 'l\I,OAII
Ns

K pactBopy (2S,5S)-Tper-0yTHi-2-(((Tper-0y THIIAMMETUIICHITIIT ) OKCH ) METHI)-5-THAPOKCH-3-MeTHII- 5,6~
muraaponupunui- 1 (2H)-kapookcunata (ITpomexxyroanoe coenunenue 10, 9,79 r, 27,38 mmons) B Toryose (100
MJI) TIpY KOMHATHOH Temmeparype aoOaBmsun tpudenmwidpochun (8,58 r, 32,86 mmonnp), N-(ammminokcn)-2-
HUTpOoOeH3o0acynbhoHamun (7,07 T, 27,38 MMoIb) U quu3onpomnmiazoaukapookcmnar (6,47 miu, 32,86 MMOJIb).
PeakinoHHYI0 cMeCh MepeMeIInBali B TEUCHHE HOYH, 3aTeM (MUIBTPOBAIN M KOHIEHTpuposanu. [lomydeHHOE
MacJjo ABaXKIbl OYMIIANM ITyTeM MIPOMBIBKH rekcaHaMu U (punbTposanu. Ilocne nposeneHus xpomarorpadun Ha
cunukarene (0-20% ostumanerar/rexcansr) momydamn (2S,5R)-tper-OyTii-5-(N-(ammnokcn)-2-HuTpodeHu-
cynbhoramuno)-2-(((Tper-0y THIANME THIICHITIIT ) OKCH)METHIT )-3 -MeTHII-5,6- muruapormpuani- 1 (2H)-kapOoken-
nat (10,75 1, 66%) B BUzE CBETIIO-KEJITOMN ITEHEI.

[Mpomexyrounoe coeaunenue 12. (2S,5R)-rper-bytnin-5-(N-(anmmnokcu)-2-HuTpodheHUICY TP OHAMUIO)-
2-(TUIPOKCUMETHIT)-3-MeTHII-S,6-auruaponupuans- 1 (2H)-kapbokcunar

N JOAIl
Boc” N =

I
Ns

K  pactBopy (2S,5R)-tper-0yTun-5-(N-(ammmmokcu)-2-autpodeHmicyabporamuo)-2-(((TpeT-oyTu-
JMMETHIICHIIIT)OKCH )METHIT)-3-MeTII-5,6-turuaponupuus- 1 (2H)-kapookcnnara (ITpomexyrouHoe coenuHe-
aue 11, 10,75 r, 17,98 mmons) B TT'® (100 mur) mpu 0°C mobasinsimu ¢propus Terpadytuinammonus (1M B TT' D)
(23,38 mur, 23,38 MMoub). PeakiinorHass cMech TpeBpaIiaiach M3 jKeITOH B 3€J€HOBATO-KOPUIHEBYIO. Peakim-
OHHYIO CMECh ITePEMEIINBAIN B TEUCHNE MIPUOIN3UTENIHHO 2 U, 3aTeM KOHIICHTPUPOBAIN Ha cunkarene. [locme
npoBeneHus xpomarorpaduu Ha cumkaresne (0-70% stunanerar/rekcansl) noxydain (2S,5R)-tper-0ytmn-5-(N-
(anmmutokcen)-2-HUTpOoPeHMICYIIb(POoHAMUIO )-2 -(THAPOKCUMETHI)-3-MeTHII-5,6- turuaponupuana- 1 (2H)-
kapOoxcmnar (7,72 r, 89%) B BuIle KOPHYHEBATO-0SKEBOI MTEHEI.

[Mpomexyrounoe coeamHenne 13. (2S,5R)-5-(N-(Ammmnokcn)-2-HuTpodeHmicynbpdonamuo)-1-(Tper-
OyrokcukapOoHmn)-3-metmi-1,2,5,6-reTparuiponupuanH-2-kapOoHOBask KHCIIOTa

o)
w\l
HO™ ™
BoeV Ol

U
Ns
K pactBopy tomHo# kucnotsl (1,588 1, 8,27 Mmoins) Bo BnaskaoM arieroHuTpruie (20 mur) (0,75 06.% Bozs!)
MIp¥ KOMHATHOM Temrmieparype nobasmsum okcuza xpoma (VI) (0,019 r, 0,19 mmoins). CMech mepeMenBaiiy 10
nosHOoTo pactBopenus. K pactBopy (2S,5R)-tpeT-0yTmi-5-(N-(ammmnoken)-2-HUTpoheHUICYTbPOHAMHUIO)-2 -
(rugpokcumeTn)-3-MeTri-5,6-muruaponupuaui- 1 (2H)-kapbokcmnara (IlpomexxytouHoe coenunenue 12, 2 T,
4,14 mmonb) Bo BiaxxuoM anetoHutpuiie (20 M) (0,75 06.%) mpu 0°C no karmisim 1o0aBIsuIM MOTYyYSHHBIH pa-
Hee pacTBOp HOHOI KucioTsl/okcnaa xpoma (20 My, 2 9KB.) U NepeMenInBaiy B TeyeHne 15 muH. Peakunon-
Hy!o cMech paszbasisumm IXM (100 mi) u mpomsiBanu 10% nuMoHHOH kucnoToi (50 MiT) M IBasK/IBI paccoiioM.
Opranuyeckre BeIllecTBa CYIIWIN HaJ Cyib(paToM HATpHs, GUIBTPOBAIN M KOHICHTPHUPOBAIN C IOIyYCHHUEM
KOpUYHEBaTO-0exeBol eHsr (1,9 T, 92%).
[Mpomexyrounoe coenunenue 14. (2S,5R)-rper-bytnin-5-(N-(anmmnokcu)-2-HuTpodh eHUICYIH(OHAMUIO)-
2-kapbamoun-3-MeTui-5,6-nurunporupuani- 1 (2H)-kapOokcuar

o)
w)
HoNT X
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Boc \
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K pactBopy (2S,5R)-5-(N-(ammmnokcu)-2-HuTpodeHnICyabPoHaMuo)- 1 -(Tper-0yTokcukapOoHm)-3 -
MeTmi-1,2,5,6-rerparuaponupuanH-2-kapooHoBoit kucioTel (IIpomexyrounoe coemuuenue 13, 1,9 1, 3,82
MMoutb) B JIM®A (9,5 mn) nipu 0°C mo kamsim pobasmsutn HATU (2,178 1, 5,73 MMoIb), XJIOpHIT aMMOHUS
(0,613 1, 11,46 mmous) u DIEA (2,67 mu, 15,28 MMonb). PeaklinoHHYI0 CMECh HarpeBaJId 10 KOMHATHOH TeM-
MepaTyphl U MEPEMEIINBaIH B TeueHUE 15 MUH. PeakiimoHHYI0 cMeCh pa30aBIisLIH ITHIIANETATOM M IPOMBIBAIIN
HachIIIEHHBIM OMKapOOHATOM HATPHs U CMECHIO paccona U Boxsl B cooTHomeHuu 1:1. [Tocne npoBenenus xpo-
marorpadun Ha cumkarese (0-70% stunanerat/rexcansl) noiaydanu (2S,5R)-tper-0yTun-5-(N-(ammmiokcu)-2-
HUTPO(DEHWICYTBPOHAMUIIO)-2-(TUAPOKCUMETHI )-3-MeTHI-5,6-muruapornupunus- 1 (2H)-kapbokcunar (1,270 T,
67%) B BUJIE CBETIIO-OPAH)KEBOI! MEHBI.
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[Mpomexyrounoe coenunenue 15. (2S,5R)-tper-byTin-5-((anmunokcu)amMmuHo)-2-kapoaMomi-3-MeThi-5,6-

quruaponupuani-1(2H)-kapbokcmnat
o]
HzN < H\j\
_N N JOAll

Boc’
H

K  pactBopy  (2S,5R)-tper-0yTii-5-(N-(ammmmnokcu)-2-HuTpoheHuICyabhoHaMu IO )-2-KapOaMom-3 -
MeTwI-5,6-nuruaporupuani- 1 (2H)-kapookcmara (ITpomexyrounoe coenuunenue 14, 3,63 r, 7,31 mMmons) B
aretorutpwie (100 mur) mpu KOMHATHOHN Temrieparype nobasisuin kapooHat kamus (5,05 r, 36,55 mmonb) u
trHodenon (3,75 mi, 36,55 MMoIb). PeakimoHHy10 cMech IepeMenInBaiy B TCUCHHE HOUM ITPU KOMHATHOW TeM-
neparype. PeakinoHHyI0 cMech KOHIIEHTPHUPOBAIN U MOJTyYCHHBII OCTaTOK OYMINAIM IMyTeM MpoMbIBKH IXM u
($uIBTPOBANN 11 yAaNeHNs TBEPAbIX BemlecTB. OHUIBTPAaT KOHLUEHTPUPOBAIHN Ha TUOKCHIIE KPEMHHS M OYHINA-
mu. [locne npoBenenust xpomatorpaduu Ha cumkarene (0-90% stunanerar/rekcansl) nomydanu (2S,5R)-tpet-
OyTHI-5-((aJUTNITOKCH ) aMUHO ) -2 -KapOamonit-3-MeTHiI-5,6-auruaporupunus- 1 (2H)-kap6okcunar (1,49 1, 65%) B
BHJIE )KEJITOTO Maclia.

[IpomexxyTounoe coeTMHEeHUE 16. (2S,5R)-tper-bytun-5-(N-(ammunoken)- | H-umumazon-1-
KapOOKcaMu10)-2-KapOamMoni-3-MeTiiI-5,6-muruaponupunni- 1 (2H)-kapookcunat

J
HN H\j\
_N N,OAII
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(/\N/&O
=

K pactBopy (2S,5R)-Tper-OyTHi-5-((amIMaoKkch)aMuHO)-2-KapOaMOmiI-3-MeTHII-5,6- TUT U Ip O PU A H-
1(2H)-kap6okcunara (IIpomexyrounoe coenuuenue 15, 1,49 r, 4,79 mmoins) B TT'® (30 M) npu KOMHATHOU
temneparype mobasmsutu N,N-gumsonpormmwmtwiaMud (2,5 v, 14,36 mMone) u N,N-kapOOHIITIHUMHUIA30.T
(2,328 1, 14,36 MMOJIb). PeaknmmoHHYI0 CMeCh TIepeMENTUBAIN B TEUEHUE OKOJIO 2 9 TIPU KOMHATHOW TeMIiepaTy-
pe. obGasmsimu emie oxuH skBuBasieHT CDI u mepeMemuBaiy peakiinoOHHYI0 CMEeCh IIPH KOMHATHOHM TeMIeparTy-
pe B Tedenue 1 4, 3aTem mobaBisumy eme onuH ’kBuBaneHT CDI u nepemennBany peakinOHHYIO CMECh B Tede-
Hue emie 1 4. PeaknmmonHyro cMech pa3daBisuii JIXM H 4eThIpeX bl IPOMBIBAIIM CMECHIO Paccoiia U BOIBI B CO-
otHomeHny 1:1, 3aTeM cymmnm Hang Cyiab(paToM MarHus, QHIBTPOBAIN M KOHIECHTPHPOBAIHN C IMOTyYCHHEM
rpsi3HO-0eIoit nensl, 1,86 T.

Ipomexxyrounoe coenuuenue 17. (2S,5R)-6-(Ammmiokcn)-3-MeTri-7-0kco- 1,6-auazadummkio|3.2.1]okr-
3-eH-2-KapOoOKCaMUT

o "OAll

K pactBopy (2S,5R)-tper-0yTiu-5-(N-(ammnokcn)- 1 H-umunazon-1-kap6okcamuio)-2-kapOaMor-3-
MeTwI-5,6-nuruaporupuani- 1 (2H)-kapookcmtara (I[Tpomexyrounoe coennunenue 16, 1,86 r, 4,59 mmons) B
AXM (20 mi) npu 0°C nobasmsiim TpudropykcycHyto kucioty (3,53 mi, 45,88 mmouns). PeakunoHHo# cmecn
JlaBaJIM MEUIEHHO HarpeThcsl O KOMHATHOW TeMIIEpaTyphl M NEpeMElIMBAIN B TCYCHHWE HOYM. PeakIMOHHYIO
CMecCh KOHIIEHTPUpOBaiIU. Macio moBTopHO pacTBopsiii B /IXM U IIpOMBIBAaJIM HAaCHIICHHBIM pacTBOPOM Ou-
KapOoHaTta HaTpus. BoaHblil cioit ogHOKpaTHO SKcTparupoBanmu okoso 10% MeOH/AXM. Oprannyeckue Be-
IIECTBa CYIIMIM HaJ Cylb(aToM MarHus, GUIbTPOBaIN M KOHIEHTpHpoBaiu. Ilocie mpoBeneHus: xpomarorpa-
¢unm Ha cmmukarene (0-30% amerton/muxiopmeran) mosrydamu (2S,5R)-6-(ammmtokcn)-3-metni-7-okco-1,6-
nmnazaburmkino[3.2.1]okr-3-en-2-kapbokcamun (0,83 T, 76%) B BUIE CBETIO-KEIATOTO Macia.

Ipumep 1. (R)-Otmin-2-((2S,n5R)-2-kapbamonii-3-meTmiI-7-okco-1,6-auazadumnukio[3.2.1]okr-3-eH-6-

WIOKCH)-2-(hToparerar
o}
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Ipumep 2.  (S)-Otun-2-((2S,5R)-2-kapbamonsi-3-meTmiI-7-0kco-1,6-auazadbunukio[3.2.1]okr-3-eH-6-

WIOKCH)-2-(hToparerar
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IIpumep 3. (2S)-{[(2S,5R)-2-kapbamoni-3-meTnin-7-0kco-1,6-nnazadumukio[3.2.1JokT-3-eH-6-1m1]okcu }
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[Tpumep 4, (2R)-{[(2S,5R)-2-Kapbamoni-3-meTui-7-okco- 1,6-nuazabuimkio[3.2. 1 JokT-3-eH-6-
ninJokcn } (TOp)ITAaHOBOHN KUCITIOTHI TUTHEBASI COJIb
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p
HoN7 7S
N F

)—N\ =
o o OH
Ry
IIpumep 5. {[(2S,5R)-2-Kapbamoni-3-meTui-7-okco-1,6-nuazadumukio| 3.2. 1 Jokr-3-eH-6-1i ] okcu }
(dprop)yKkcycHOI KUCTIOTHI IUTHEBAS COJIb (CMECH TMacTEPEOMEPOB)

i
HZNJ "'H\j

N F
s L o

o

(drop)>TaHOBO KUCIOTHI IUTHEBAS COJIb

[Tpumepsr 1-2.

K pactBopy (2S,5R)-6-(ammmnokcen)-3-meTui-7-okco-1,6-auazadbunukino[3.2.1]okr-3-eH-2-kapObokcaMuia
(ITpomexytounoe coeamuenue 17, 100 mr, 0,42 Mmmomnb) B MeTaHoJsie (3 M) P KOMHATHOW TEMIIEpaType J0-
Gasisumn 1,3-muMernnbapoutypoByro kucioty (132 mr, 0,84 MMonb) u TeTpakuc(TpudeHmidhochuH)mamaaui
(0) (48,7 mr, 0,04 MMmoib). PeaknnonHyto cMech IepeMeInnBail IpH KOMHATHOW TeMIeparype B TedeHHe 2 4.
PeakinoHHYI0 cMech KOHLEHTPUPOBAIH C MOIyUYCHHEM OpaHKeBOH TUIeHKH. OpaHXeBYIO IFICHKY pPacTBOPSUIH B
JIM®A (3 mi1) u nobasmsuin kapOoHat kamus (175 mr, 1,26 MmMons) u atunopomdroparnerar (0,299 mi, 2,53
MMOJIB). PeakimoHHyI0 cMech MepeMenInBai B TEYCHUE HOUM IIPH KOMHATHOHM TeMIlepaType, Mociie Yero pas-
OaBisuIM sTMIIAieTaToM M QuibTpoBasn 4yepe3 0,45 MKM QuibTp 11 yAaJeHUs TBEpAOTo KapOoHaTa Kaius.
OunbTpaT JBaYKABI IPOMBIBAIM CMECHIO Paccoiia M BOJBI B COOTHOIIEHNH 1:1. Oprannyeckue BelecTBa Cy I
Hax cynb(haToM Maraus, GUIBTPOBAIN U KOHIEHTpHpoBaiy. [locie mpoBeaeHus xpomMarorpadui Ha CHIIMKare-
ne (0-70% sTunanmerat/rekcansl) morydanu dTui-2-(((2S,5R)-2-xkapbamomni-3-mMeTui-7-0kco-1,6-1ra3abuinKio
[3.2.1]okT-3-en-6-mm)okcn)-2-propanerat (97 mr, 76%) B BUIe cMecH AHacTepeoMepoB mpuMmepa | u mpumMepa
2, B Buge opamxkeBoit eHsl. MC: 198 ES+ (CgH;N305).

ITpumepsr 3-5.

K pactBopy a3tmin-2-(((2S,5R)-2-kapbamoni-3-MeTui-7-okco-1,6-nmuazadurukino[3.2. 1 JokT-3-eH-6-11)0K-
cn)-2-ropanerata (mpumepst 1-2, 97 mr, 0,32 mmons) B TT'® (3 mi) u Boge (1 mu) npu -5°C nobasisiy ruj-
pokeun autust (9,25 mr, 0,39 mmons) B Buze Boguoro pacteopa (0,5 mir). Cmech nepemennBanmy npu 0°C B Te-
uyeHne 60 MHH, aBalu HarpeThcs A0 KOMHATHOW TeMIlepaTypsl U MepeMelnBany B Teuenue 15 mus. pH peak-
MUOHHON cMmecu aoBoauiu a0 3HaueHus pH 7 ¢ momompro 0,5 M HCIL. TT'® BeimapuBamy, mocie 4ero ocTaB-
HIyIOCsl BOAHYIO (ha3y 3aMOpPaXUBAIU 1 JIMO(DHITU3UPOBAIIH.

Ounctka npumepoB 1-5. CMmech, MONyYeHHYIO B pe3ylibTaTe peakiuu, onmucanHoi B [Ipumepax 3-5, oun-
Iany ¢ noMouipio odpanienHo-(pazoBoit BOXX (Synergi Polar RP 21,2 mm x 100 MM, 4 MKM, CONPSDKEHHOM
YMC C30 20 mm x 150 mm, 5 MxM; 0%-50% aneronutpuia B Boae, 10 MuH; 20 MJI/MHH) € TOTy4eHHEM:

IIpumepa 1: stun-{[(2S,5R)-2-kapbamoni-3-meTnin-7-okco- 1,6-nmnazadurukio[3.2. 1 JokT-3-eH-6-11|okcu }
(drop)auerar (mepBlil HTIOUPYEMBIH CIOKHBIT 5¢up): 4,4 mr, 4,5%. MC: 302 ES+ (C,,H,(FN;05). 'H SIMP
(300 MI', AMCO-dg) &: 1,21 (t, 3H); 1,62 (s, 3H); 3,05 (m, 1H); 3,75 (m, 1H); 4,03 (m, 1H); 4,20 (m, 3H); 6,01
(m, 1H); 6,13-6,31 (d, 1H); 7,36 (bs, 1H); 7,81 (bs, 1H).

Ipumepa 2:  (S)-atun-2-((2S,5R)-2-kapbamonii-3-meTHiI-7-0kco-1,6-auazadbunukio[3.2.1]okr-3-eH-6-
WIIOKCH)-2-(pTOpaneTar (BTOPOH 3IIONPYEMBIN CIIOKHBIN 3¢up): 4,2 mr, 4,3% MC: 302 ES+ (C,,H,FN;05).

'H SIMP (300 MI'ti, IMCO-dg) &: 1,26 (t, 3H); 1,63 (s, 3H); 3,08 (m, 1H); 3,75 (m, 1H); 3,94 (m, 1H);
4,20 (m, 1H); 4,27 (q, 2H); 6,03 (m, 1H); 6,24-6,50 (d, 1H); 7,37 (bs, 1H); 7,83 (bs, 1H).

IIpumepa 3: (2S)-{[(2S,5R)-2-kapbamoni-3-meTnin-7-okco-1,6-nmnazadumukio[3.2. 1 JokT-3-eH-6-w1|okcu }
(dTop)aTaHOBas KHCHOTA (TIEpBast dMroUpyeMas kuciora): 7,7 mr, 8,8%. MC: 274 ES+ (C;oH,FN30s).

'H SIMP (300 MI'. IMCO-dg) &: 1,61 (s, 3H); 3,05 (m, 1H); 3,68 (m, 1H); 3,96 (m, 1H); 4,13 (m, 1H);
5,12-5,33 (d, 1H); 6,03 (m, 1H); 7,31 (bs, 1H); 7,80 (bs, 1H).

IMpumepa 4: (2R)-{[(2S,5R)-2-kapbamoni-3-mMeTHi-7-okco-1,6-nuazadumukio| 3.2. 1 Jokr-3-eH-6-1i]okcu }
(dTop)aTaHoBas KKUCHOTA (BTOpast Amoupyemast kuciota): 9,9 mr, 11% MC: 274 ES+ (C;oH,FN30s5).

'H SIMP (300 MI'n, IMCO-dg) &: 1,61 (s, 3H); 3,05 (m, 1H); 3,70 (m, 1H); 4,00 (m, 1H); 4,13 (m, 1H);
5,15-5,37 (d, 1H); 6,01 (m, 1H); 7,31 (bs, 1H); 7,78 (bs, 1H).

Ipumepa  5:  {[(2S,5R)-2-kapbamoni-3-meTHi-7-okco-1,6-nuazadumukio| 3.2. 1 Jokr-3-eH-6-1i]okcu }
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(dprop)ykcycnas kuciora (cmech auacrepeomepos): 20,4 mr, 23% MC: 274 ES+ (CoH,FN;05).

'H SIMP (300 MI'n, IMCO-dg) &: 1,62 (s, 6H); 3,06 (m, 2H); 3,70 (m, 2H); 4,01 (m, 2H); 4,14 (m, 2H);
5,14-5,35 (d, 1H); 5,18-5,40 (d, 1H); 6,03 (m, 2H); 7,32 (bs, 2H); 7,80 (bs, 2H).

AOCONIOTHYIO CTEPEOXUMHIO /I BCEX COCIMHEHHWH ONpEASISUIM IyTEM ONpE/eNIeHHUsS XapaKTepUCTHK
CTPYKTYpHI COKpUcTaiIia mpuMepa 4 B komiuiekce ¢ AmpC. Bropomy auactepeomepy, mpuMepy 3, IpUCBanBaiu
MPOTUBOMOJIOKHYIO a0COIIOTHYIO CTEPEOXUMHIO TIPH (hTopaleTaTHOM aTome yriaepozaa. CTepeoXuMHUI0 KaKIOMY
U3 CIIOKHBIX 3(UPOB MPUCBAUBAIH IyTEM THIPOIN3a KAXKIOr0 U3 CIOXKHBIX 3(UPOB 10 COOTBETCTBYIOIICH KHU-
CJIOTHI U CpaBHEHHS BpeMeH yaepkuBanus B CBOXKX ¢ BpeMeHaMu ynep>kKnBaHUS MPUMEPOB 3 U 4.

IIpumep 6. Dtmn-{[(2S,5R)-2-kapbamoni-3-meTnin-7-okco-1,6-nmnazadumukio[3.2. 1 JokT-3-eH-6-11|okcu }

(dTop)arerar (cMech TUACTEPEOMEPOB)
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Cornacao Mertomuke it npumepoB 1 u 2, (2S,5R)-6-(ammumokcu)-3-MeTin-7-0Kkco- 1,6-aua3a0uIuKIo
[3.2.1]okr-3-eH-2-kapOokcamuy (mpomexxyTouHoe coeaunaenue 17, 0,506 r, 2,13 mmonb) npespamianu B 70 Mr
npumepa 6 nocine nposenernss BOXX (Synergi Polar RP 21,2 MM x 100 mm, 4 MxM, conpspkernas ¢ YMC C30
20 MM x 150 mm, 5 Mrm; 20%-60% anerorutpuna B Boae, 10 mun; 20 mu/muH) u muodmwimsanuun. MC: 302 ES+
(C12H6FN;O5).

'H SIMP (300 MI't, IMCO-de) &: 1,22 (t, 3H); 1,27 (t, 3H); 1,63 (s, 6H); 3,07 (m, 2H); 3,76 (m, 2H); 3,94
(m, 1H); 4,05 (m, 1H); 4,20 (m, 2H); 4,26 (m, 4H); 6,03 (m, 2H); 6,06-6,24 (d, 1H); 6,14-6,32 (d, 1H); 7,37 (bs,
1H); 7,83 (bs, 1H).

IIpumep 7. Otun-{[(2S,5R)-2-kapbamoni-3-meTnin-7-okco- 1,6-nmnazadumukio[3.2. 1 JokT-3-eH-6-w1|okcu }

(madrop)anerat
0
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(28,5R)-6-(anmunokcu)-3-mMeTui-7-okco-1,6-nnazadbunmkino[3.2.1]okr-3-eH-2-kapOokcamMux  (IpoOMexy-
ToyHOe coeanHenue 17, 204,2 mr, 0,86 MMOJIb) IpEeBpalIaId B COOTBETCTBHH C METOANKOM AJIs TpuMepoB 1 u 2,
ucnonb3ys dtmiopomaudropanetar (0,441 mi, 3,44 mmois), ¢ momydenueM 130 mr (47%) yka3aHHOTO B 3aro-
JIOBKE COEJMHEHHSI B BUJE OPaHKeBOIl NeHbl. B pesymprare oOparueHHO-(ha30Boit xpomarorpadun Ha 40 mr
(Synergi Polar RP 21,2 mm x 100 MM, 4 MmxM, conpsixerras ¢ YMC C30 20 mm x 150 mm, 5 mrm; 20-40% arte-
TOHUTpHIA B Boze, 10 Mun; 20 MII/MHH) NOJTydaJld YKa3aHHOE B 3aroJIOBKE COCIHMHEHHE B BHIE OEJIOr0 TBEPAOTO
BerrectBa (21 mr). MC: 320 ES+ (C1,H;5F,N305).

'H SIMP (300 MI'ti, IMCO-dg) &: 1,30 (t, 3H); 1,65 (s, 3H); 3,19 (m, 1H); 3,84 (m, 1H); 4,06 (m, 1H);
4,26 (m, 1H); 4,39 (q, 2H); 6,05 (m, 1H); 7,42 (bs, 1H); 7,87 (bs, 1H).

IIpumep 8. {[(2S,5R)-2-Kapbamoni-3-metuin-7-okco-1,6-mnazabunmkio[3.2. 1 Jokr-3-eH-6-mn]okcu} (au-
(hTOP)yKCYCHOM KUCIIOTHI JIATHEBAS COJTh

N
)—N\ A F
o O OH
T
Sivin 2-(((2S,5R)-2-kapbamoni-3-MeTnin-7-okco- 1,6-muazadunukino[ 3.2. 1 Jokr-3-eH-6-un)okcn)-2,2-
nmudropanerat (mpumep 7, 113,7 mr, 0,36 MMOJIB) TpeBpaIiail B COOTBETCTBHH C METOIUKOHN ISl IPUMEPOB 3-
5. [ocne mposeaenuss BOXKX (Synergi Polar RP 21,2 mm x 100 MM, 4 MkMm, conpsikerHas ¢ YMC C30 20 MM x
150 mm, 5 mxm; 100% Bombl, 10 MuH; 20 MI/MUH) ¥ THOPWIH3ANAN TIOJTydaan Oeoe TBepJoe BElecTBo, 36,7
mr. MC: 292 ES+ (C10H11F2N305).
'H SIMP (300 MI', IMCO-dg) &: 1,63 (s, 3H); 3,13 (m, 1H); 3,75 (m, 1H); 3,95 (m, 1H); 4,18 (m, 1H);
6,04 (m, 1H); 7,34 (bs, 1H); 7,83 (bs, 1H).
IIpumep 9. Otun-{[(2S,5R)-2-kapbamoni-3-meTnin-7-okco-1,6-nmnazadumukio[3.2. 1 JokT-3-eH-6-11|okcu }

arerar
0
A,
N

N
F o o

0
(28,5R)-6-(anmunokcu)-3-mMeTui-7-okco-1,6-nnazadbunukio[3.2.1Jokr-3-eH-2-kapOookcamMux  (IpOMexy-
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TouHoe BemecTBo 17, 0,198 r, 0,83 MMoib) IpeBpaliany B COOTBETCTBUU C METOAUKOM A mpumMepoB 1-2, uc-
none3ys atwiopomanetar (0,592 min), ¢ momydenuem 147 mr (62%) B BUIe OpaHKEBOTO TBEPAOTO BeulecTBa. B
pesynbrare oOpamieHHo-(ha3oBoii xpomaTorpadun Ha 41,5 mr (Synergi Polar RP 21,2 mm x 100 MM, 4 MKM, co-
npsoxerHas ¢ YMC C30 20 mm x 150 mm, 5 Mxm; 10%-50% aneronutpmia B Boze, 10 mun; 20 MiI/MHUH) mOITy-
Yyaly yKa3aHHOC B 3arojiOBKC COCOUHEHUE B BUae Oenoro TeBepaoro BemectBa (32 mr). MC: 284 ES+
(C12H7N;Os).

'H SIMP (300 MI'ti, IMCO-dg) &: 1,22 (t, 3H); 1,61 (s, 3H); 3,00 (m, 1H); 3,68 (m, 1H); 4,05 (m, 1H);
4,13 (m, 1H); 4,16 (q, 2H); 4,37-4,65 (m, 2H); 6,05 (m, 1H); 7,33 (bs, 1H); 7,77 (bs, 1H).

IMpumep 10. {[(2S,5R)-2-Kap6amownn-3-meTuin-7-okco-1,6-nuazadbuiinkio[3.2.1]okT-3-eH-6-1I|OKCH } K-

CYCHO#1 KUCIIOTBI JINTHEBASI COJIb
o
A,
HNT ™S
N

AN,
0 o OH
T

Sivin 2-(((2S,5R)-2-kapbamomi-3-MeTHII-7-0KkCc0- 1 ,6-nrazadunmkino[ 3.2. 1 Jokt-3-eH-6-1i1)OKCH )areTaT
(mpumep 9, 105,5 mr, 0,37 MMOIB) TOABEPTATN THAPOJIU3Y B COOTBETCTBHH C METOAMKOM JJIsi IpUMepoB 3-5, ¢
nonyserneM 34 mr (37%) ykazaHHOTO B 3arojloBKe coequHeHus mocie npoBeaenus BOXX (Synergi Polar RP
21,2 mm x 100 MM, 4 mrm; 0-20% anerorutpuia B Bojae, 10 mun; 20 Mi/muH) 1 modunmsanuu. MC: 256 ES+
(C1oH3N305).

'H SIMP (300 MI', IMCO-de) &: 1,60 (s, 3H); 2,96 (m, 1H); 3,58 (m, 1H); 3,87 (m, 2H); 4,05 (m, 1H);
4,27 (m, 1H); 6,08 (m, 1H); 7,27 (bs, 1H); 7,74 (bs, 1H).

IIpumep 11. 2-{[(2S,5R)-2-Kap6amoni-3-metun-7-okco-1,6-nmuazadurukio[3.2.1]okT-3-eH-6-1ui1 Jokcu } -2-
(hTOpIPOMAaHOBOI KHCIOTHI JIUTUEBASI COJTb (CMECh TUACTEPEOMEPOB)

(0]
N F

O)_N‘OﬁOH

0

(28,5R)-6-(Annunokcu)-3-MeTni-7-okco-1,6-1nazadunukio[3.2.1]okr-3-eH-2-kapObokcaMu  (IPOMEXKY-
TouHoe coeaunenue 17, 0,101 r, 0,43 mMMounb) mpeBpamiaay B COOTBETCTBUU C METOAUKOM Ui mpuMepoB 1-2,
UCTIONB3YsT MeTHI-2-6poM-2-roprpornanoar (0,315 1, 1,70 mMmonb), ¢ momydenwem metuia-2-(((2S,5R)-2-
Kapbamomit-3-MeTmi-7-0kco- 1 ,6-muazadurmkino[3.2.1]oxr-3-eH-6-mr)okcn)-2-proprnpomnanoata (0,105 r, 82%) B
BHUJIC OpaHXeBOi MeHbl. B pesynbrare oOpamenHo-¢ha3oBoit xpomarorpaduu (Synergi Polar RP 21,2 MM x 100
MM, 4 MkM, compspkeHHas ¢ YMC C30 20 mm x 150 mm, 5 mxm; 100% Bombr, 10 Mun; 20 MI/MHH) MOTydaid
yKa3aHHOE B 3aroJIOBKE COEOWHEHHEe B BHue Oeioro TBeproro BemectBa (19,1 mr, 19%). MC: 302 ES+
(C12H16FN;05).

'H SIMP (300 MI'u, IMCO-de) &: 1,67 (m, 6H); 3,04 (m, 1H); 3,72 (m, 4H); 3,80 (m, 1H); 4,17 (m, 1H);
6,02 (m, 1H); 7,36 (bs, 1H); 7,81 (bs, 1H).

B pe3ynbrare runponau3a B COOTBETCTBUU C METOIUKOM JIst puMepoB 3-5, momydanu 19,1 mr [Ipumepa 11
B BHUjIe OEJIOr0 TBEPIIOTO BEIIECTBA MOCJIE OYMCTKH C MTOMOIILI0 00pameHHo-(ha30Boi xpomaTtorpadun (Synergi
Polar RP 21,2 mm x 100 MM, 4 MM, conpskeHHast ¢ YMC C30 20 mm x 150 mm, 5 mxMm; 100% Boabl, 10 MuH;
20 MH/MI/IH). MC: 288 ES+ (C11H14FN305).

'H SIMP (300 MI'n, IMCO-dg) &: 1,45 (m, 3H); 1,61 (s, 3H); 3,02 (m, 1H); 3,65 (m, 1H); 3,92-4,09 (m,
1H); 4,11 (m, 1H); 6,04 (m, 1H); 7,32 (m, 1H); 7,80 (m, 1H).

IMpomexyrounoe coeaunenue 18. Mzonpomnui-2-6pom-2-¢propanerat
F

o iPrOH, tBuOK, hexane, 0 C i 0
0t Y
o (0]

K pactBopy 3THn-2-0pom-2-dropanerara (0,639 mi, 5,41 Mmons) B rekcanax (70 mur) u usonpomnanosne (7
wn) ipu 0°C nobasistiu tper-OyTriar kamus (0,091 r, 0,81 MMoIb) AByMsI paBHBIMH YacTsIMH, C HHTEPBAJIOM 5
MuH. PeakimoHHyo cMmech nepememnuBany B TeueHue | 9 mpu 0°C. Peakmuro ocraHaBIMBaiH I00ABICHHEM
kouneHTpupoBanaoit HC1 (7 mun) u pasgensnu ciaon. OpraHndecKkre BEIIeCTBa JIBAXKIBI IPOMBIBAIIA BOJIOW, CY-
WA HaJl CYIb(GaToM MarHus, GUIBTPOBAIN B KOHIeHTpUpoBaiu npu 0°C ¢ mogydeHneM OECIIBETHOTO Maciia
(0,88 1, 4,42 Mmmons, 82%). [IpoxykT, comepkamuii ClieJOBbIe KOTMYECTBA TEKCAHOB, HACHTH(PHUIMPOBAIHN C TI0-
Motisio AMP. [IpoaykT ncnonp30Baiiv Ha CIEAYIOMICH CTaANKN B UICXOTHOM BU/IE.

'H SIMP (300 MI', CDCls-d) &: 1,34 (m, 6H); 5,18 (m, 1H); 6,45-6,62 (d, 1H). Cchuika: Tet. Lett. (2000)

791.
IIpumep 12. Ipoman-2-un-(2R)-{[(2S,5R)-2-kapbamonn-3-meTwi-7-okco-1,6-nrazadbunmkino[3.2.1]okr-3-
eH-6-mi|okcu } (hTop)aTaHoaT
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i

Jad s
o 0’27,07/

IMpumep 13. TIpoman-2-un-(2S)-{[(2S,5R)-2-kapbamonin-3-meTwmi-7-okco-1,6-nuazaburinkio[3.2.1]Jokr-3-
eH-6-mi|okcu } (hTop)aTaHoaT
o
HZNJ L"H\j

N
F
s ,Sro
3 T
[Tpumepsnr 12-13.

(2S,5R)-6-(amnmunokcu)-3-mMeTui-7-okco- 1,6-nuazadumukino[3.2. 1 Jokr-3-eH-2-kapbokcamun  (IIpomexy-
touHoe coemuHenue 17, 0,103 r, 0,43 MMOIIb) MpeBpala B COOTBETCTBUH ¢ METOAWKON M1 IpUMepoB 1-2,
WCTIONB3Ys M30Tponui-2-opom-2-propamerar ([Ipomexyrounoe coenuuenue 18, 0,518 1, 2,60 mmoin). B pe-
3ynbpTare npoeaeHus BOXKX u nmuodmmmanm monydanu mo 34 kaxmgoro auactepeomepa (Synergi Polar RP
21,2 mm x 100 mm, 4 MxM, compskeHHas ¢ YMC C30 20 mm x 150 MM, 5 Mrm; 25%-50% aneToHuTpuiia B BOAE,
10 mMuH; 20 M/mMuH). CTEPEOXUMHIO CIOKHOMY 3(DHpy MPUCBAWBAIM ITyTEM THAPOIHM3a KaXI0TO U3 CIOKHBIX
3(HPOB 10 COOTBETCTBYIOIIEH KUCIOTHI U CpaBHEHUS BpeMeH yaepxkuBanus B CBOXKX ¢ BpemeHaMu ynepiku-
BaHUs MPUMEPOB 3 U 4.

[Mpumep 12. (IlepBblii amonpyemslii cinoxHbIH 3¢up) 33,4 mr, 24%. MC: 316 ES+ (Cj3H sFN;05).

'H SIMP (300 MI'n, IMCO-dg) &: 1,22 (m, 6H); 1,63 (s, 3H); 3,03 (m, 1H); 3,75 (m, 1H); 4,01 (m, 1H);
4,19 (m, 1H); 5,00 (m, 1H); 6,01 (m, 1H); 6,11-6,29 (d, 1H); 7,37 (bs, 1H); 7,81 (bs, 1H).

[pumep 13. (Bropoii amoupyemerit cioxHbIi 3¢up) 33,6 mr, 25%. MC: 316 ES+ (C;3H gFN;0s5).

'H SIMP (300 MI'n, IMCO-dg) &: 1,27 (m, 6H); 1,63 (s, 3H); 3,07 (m, 1H); 3,75 (m, 1H); 3,94 (m, 1H);
4,20 (m, 1H); 5,05 (m, 1H); 6,03 (m, 1H); 6,02-6,21 (d, 1H); 7,37 (bs, 1H); 7,82 (bs, 1H).

[Mpomexyrounoe coeaunenue 19. 2,4-/lumernnmnenran-3-ui-2-o6pom-2-dropanerar

F
YL
o]

MeTomoM, TPUBEACHHBIM I MPOMEKYTOYHOTO COCAMHECHHS 18, MCIomb3ys 3THII-2-0poM-2-¢pTopanerat
(0,639 mu, 5,41 mmomnb) u 2,4-mumetmn-3-nieHtanon (7,05 v, 50,27 MMOIIB), TOTYYali YKa3aHHOE B 3arOJIOBKE
coenuHeHue B Buae OecrsetHoro macina (0,988 r, 3,87 mMmois, 71,6%). 'H sIMP (300 MI'u, CDCls-d) 5: 0,94
(m, 12H); 2,01 (m, 2H); 4,73 (m, 1H); 6,52-6,69 (d, 1H).

I[Mpumep 14. 2.4-Tumerunnentan-3-mi-(2S)-{[(2S,5R)-2-kapbamoni-3-MeTHI-7-0KCc0- 1 ,6-11a3a0UITHKIIO

[3.2.1]okT-3-eH-6-m1|0KCH } (hTOp)3TaHOAT
o
HQNJ AN
N

SN[
(¢) 0] 0,
Mpumep 15. 2,4-Iumernnnenran-3-mi-(2R)-{[(2S,5R)-2-kapbamomni-3-meTni-7-okco-1,6-11a3ad Ko
[3.2.1]okT-3-eH-6-m]okcu } (hTop)aTaHoaT

i
mNJ“ifj
) F
[Tpumepsnr 14-15.

(2S,5R)-6-(amnmunokcu)-3-mMeTui-7-okco- 1,6-nuazadumukino[3.2. 1 Jokr-3-eH-2-kapbokcamun  (IIpomexy-
TouHoe coeaunenue 17, 0,097 r, 0,41 mMMounb) mpeBpariagy B COOTBETCTBUU C METOAUKOM Ui mpuMepoB 1-2,
UCTIONB3Ys 2,4-TUMeTHINeHTaH-3-1i1-2-0pom-2-¢pTopanerar (0,626 r, 2,45 MMonb), ¢ HmoixydyeHHeM 1o 35 Mr
Kaxoro quacrepeomepa (23% ms kaxmoro, 46% B o0mem) nocie nposeneHust BOXX (Synergi Polar RP 21,2
MM x 100 MM, 4 MM, conpspkerHas ¢ YMC C30 20 mm x 150 MM, 5 Mrm; 40%-70% aneronutpuia B Boae, 10
muH; 20 MiI/MEH) 1 THoGuIH3anni. CTEpEOXUMHIO CIIOKHOMY 3(hUpy MPUCBAUBAJIH ITyTEM THAPOIN3a KAXKIOTO
U3 CI0XXHBIX 2(QHUPOB 10 COOTBETCTBYIOIIECH KUCIOTH M CpaBHEHHs BpeMeH yzaepxkusanus B CBOXX c Bpeme-
HaMH yJepKUBaHUS IpUMEPOB 3 U 4.

[Ipumep 14. (Bropoii amonpyemsrii muk) 34,5 mr, 23%. MC: 372 ES+ (C7HsFN;05).

'H SIMP (300 MI'u, IMCO-dg) &: 0,86 (m, 12H); 1,63 (s, 3H); 1,94 (m, 2H); 3,07 (m, 1H); 3,78 (m, 1H);
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3,98 (m, 1H); 4,23 (m, 1H); 4,62 (m, 1H); 6,04 (m, 1H); 6,15-6,34 (d, 1H); 7,38 (bs, 1H); 7,81 (bs, 1H).
[Mpumep 15. (Ilepsblit amonpyemslii muk) 35,2 mr, 23%. MC: 372 ES+ (C;7H6FN;05).
'H SIMP (300 MI'u, IMCO-dg) &: 0,84 (m, 12H); 1,63 (s, 3H); 1,93 (m, 2H); 3,03 (m, 1H); 3,78 (m, 1H);
4,07 (m, 1H); 4,21 (m, 1H); 4,60 (m, 1H); 5,99 (m, 1H); 6,27-6,45 (d, 1H); 7,37 (bs, 1H); 7,83 (bs, 1H).
IIpomexyrounoe coequnenue 20. Tetparunpo-2H-nupan-4-un-2-6pom-2-pToparerar

F
Br)ﬁﬁo\@
(e} O
Meronom, npuBeneHHBIM ai1st [IpomexxyTouHoro coenuneHus 18, ncmons3ys sTmi-2-0pom-2-¢propanerar
(0,319 M, 2,70 mmonb) u Terparuapo-2H-nupan-4-om (2,333 mut, 24,33 MMoIIb), MONMyYaId yKa3aHHOE B 3aro-
JIOBKE coeuHeHue B Buje OcecuBerHoro macna (0,15 1, 0,62 mmons, 29%). MC: ES+ 241,2 mns C,H;(BrFOs.
'H SIMP (300 MT'1i, xopodopm-d) & ppm: 1,47-1,81 (m, 2H) 1,84-2,13 (m, 2H) 3,39-3,68 (m, 2H) 3,75-
4,07 (m, 2H) 4,37 (q, J=7,18 I', 1H) 6,37-6,74 (m, 1H).
Mpumep 16. Terparunpo-2H-nmpan-4-un-{[(2S,5R)-2-kapbamomni-3-meTni-7-okco-1,6-11a3ad KO
[3.2.1]okT-3-eH-6-m]0oKCH } (hTOp)arieTaT (CMeCh THACTEPEOMEPOB)

o)
HZNJII" =
®

o)—N\O F

MeronoMm, mpuBEeIEHHBIM Ajig npumepoB 1-2, ucnonbsys (2S,5R)-6-(amnunokcn)-3-meTun-7-okco-1,6-
nmrazaduukino[3.2.1]okr-3-en-2-kapookcamun ([Ipomexxyrounoe coenuuenne 17, 40 mr, 0,17 MMoIb) U TeTpa-
ruapo-2H-nupan-4-mn-2-6pom-2-dropanerar (IIpomexxyrounoe coequnenune 20, 312 mr, 1,29 Mmoib), momyya-
JM yKa3aHHOE B 3ar0JIOBKE COEOMHEHHE ITociie O4ncTKH obpamenHo-dazosoit ISCO (15,5 r C18 Gold, 0-80%
aIleTOHUTPWII/BOJA), TIPEACTABISABIIIEE COOOW CBETIIO-OPAH)KEBOE TBEPIOE BEIIECTBO, B BUAE CMECH AMACTEPEO-
MepoB. (5,5 mr, 9%) MC:ES+ 358,1 ansa Cy5H,0FN;Og.

'"H SIMP (300 MI'n, xopodopm-d) 5 ppm 1,15-1,42 (m, 2H) 1,60 (br. s., 2H) 1,92 (s, 3H) 3,14-3,45 (m,
2H) 3,56 (d, J=11,52 I'y, 1H) 3,88 - 4,13 (m, 2H) 4,20-4,50 (m, 2H) 5,09 (br. s., 1H) 5,35 - 5,58 (m, 1H) 5,63-
5,96 (m, 1H) 6,09 (br.s., 1H).

[MpomexyrouHoe coeaunenue 21. 2-MetokcnaTni-2-6pom-2-propanerar

F

Br)\[f O\/\0/
(@]

B cooTBeTCTBHHM ¢ METOAOM, MPUBEIACHHBIM IS MPOMEXKYTOYHOTO COCAMHCHHS 18, MCIONB3ys ATHI-2-
opom-2-dpropanerar (1,278 mi, 10,81 Mmonp) n 2-metokcudTanon (13,94 mum, 183,79 MMoI), ony4yanu yka-
3aHHOE B 3ar0JIOBKE COeqMHEeHME B Buje OecuBeTHOro Macia (1,04 1, 4,84 mmons, 44,7%). Criektp SIMP yka3si-
BaJI HA CMECh MPOAYKTa U MCXOTHOTO BEIIECTBA B COOTHOIICHHUHU 3:1, KOTOPYIO MCHOJB30BAIM HA CICAYIOIIEH
CTaJIU B UCXOJTHOM BHJIC.

'H SIMP (300 MTI'ti, IMCO-dy) &: 3,27 (s, 3H); 3,57 (m, 2H); 4,35 (m, 2H); 7,22-7,38 (d, 1H).

IIpumep 17. 2-Mertoxcuatui-{[(2S,5R)-2-kapbamoni-3-MeTHiI-7-0kco- 1,6-nuazadumnmiiio[ 3.2.1]Jokr-3-eH-
6-un]okcu} (prop)amneraT (cMech AMACTEPEOMEPOB)

o
HQNJ| ”'é
N
d N‘ofgr
o
d o
[Mpumep 18. 2-Merokcmatii-(2R)-{[(2S,5R)-2-kapbamomnit-3-metmi-7-okco-1,6-nuazadumukio| 3.2. 1 ]Jokr-
3-eH-6-mi]okcn } (prop)ITaHoar
o
HZNJ AN
e
N, T
o ko)
T
IIpumep 19. 2-Metokcudtrin-(2S5)-{[(2S,5R)-2-kapbamonii-3-MeTHI-7-0kco-1,6-auazadbummkiio[3.2.1]okr-

3-eH-6-mn]okcu} (hrop)aTaHoat
o)
s

N
© N\OJFY
QO
N\ _
o] 0
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ITpumep 17-19.

B coorBerctBHMM ¢ Merommkod mns mpumepoB 1-2, (2S,5R)-6-(amnmmnoxcwm)-3-metni-7-okco-1,6-
nrazabuiukino[3.2.1]okr-3-en-2-kapookcamua (I[Ipomexyrounoe coemunenue 17, 0,101 r, 0,43 MMonb) mpe-
Bpalllajii B YKa3aHHOE B 3aroJIOBKE COSIMHEHUE, HCIIONB3Ys 2-METOKCHUATHII-2-0poM-2-pToparietar (IIpomexy-
ToyHoe coequnenue 21, 0,549 , 2,55 mmons). B pesynbrare nposenennst BOXX (Synergi Polar RP 21,2 mm x
100 MM, 4 MxM, conpsbxerHas ¢ YMC C30 20 mm x 150 MM, 5 Mkm; 30%-50% aneronutpuna B Boae, 10 muH;
20 MJI/MHUH) ¥ THOPWIN3ANAHA TOJTyYadd CIeAYIONIHe MPOMYKTHI (TIE CTEPEOXUMUIO CIIOKHBIM ddupamM TpH-
CBaMBAJK ITyTEM THIPOJIN3a KaXIOTO U3 CIOKHBIX A(HPOB O COOTBETCTBYIONIEH KUCIOTH M CPAaBHEHUS BPEMEH
yaepxuBanus B CBOXXX ¢ BpeMeHamu ynep>KuBaHus IPUMEPOB 3 U 4):

IIpumep 17. Cmech auactepeomepos: 14,3 mr, 10,1% MC: 332 ES+ (C3HgFN3O5).

'H SIMP (300 MI'u, IMCO-dq) &: 1,63 (s, 6H); 3,07 (m, 2H); 3,26 (s, 3H); 3,27 (s, 3H); 3,54 (m, 2H); 3,59
(m, 2H); 3,73 (m, 1H); 3,77 (m, 1H); 3,98 (m, 1H); 4,03 (m, 1H); 4,19 (m, 1H); 4,32 (m, 4H); 6,02 (m, 2H);
6,11-6,30 (d, 1H); 6,17-6,35 (d, 1H); 7,37 (bs, 2H); 7,81 (bs, 2H).

IMpumep 18. (IlepBblii amonpyemblil cokHBIH 3¢up): 22 mr, 15,6%, MC: 332 ES+ (C;3H sFN;05).

'H SIMP (300 MTI'ti, IMCO-dg) &: 1,63 (s, 3H); 3,06 (m, 1H); 3,27 (s, 3H); 3,55 (m, 2H); 3,77 (m, 1H);
4,05 (m, 1H); 4,20 (m, 1H); 4,30 (m, 2H); 6,02 (m, 1H); 6,18-6,36 (d, 1H); 7,37 (bs, 1H); 7,82 (bs, 1H).

Ipumep 19. (Bropoii amoupyembril ciaoxHbIH 3¢up): 22,8 mr, 16,1%, MC: 332 ES+ (C3H gFN30s).

'H SIMP (300 MTI'ti, IMCO-dg) &: 1,62 (s, 3H); 3,07 (m, 1H); 3,27 (s, 3H); 3,59 (m, 2H); 3,75 (m, 1H);
3,99 (m, 1H); 4,20 (m, 1H); 4,34 (m, 2H); 6,03 (m, 1H); 6,11-6,30 (d, 1H); 7,37 (bs, 1H); 7,83 (bs, 1H).

[Ipomexxyrounoe coequnaenue 22. (S)-Brop-0yTun-2-6pom-2-dropanerat

F
Br)W ©
T

K pactBopy atun-2-6pom-2-¢propanerara (0,319 miu, 2,70 mmons) u (S)-Oyran-2-oma (3,72 mu, 40,54
MMoJIb) B Tekcane (35 mur) pu 0°C nobasnsumm Tpet-0ytriat kamms (0,061 t, 0,54 MMomb) 1ByMS paBHBIMH Yac-
TSAMH C HHTEPBAJIOM 5 MUH. PeakimoHHyI0 cMech TiepeMenuBain B TedeHue 2 4 npu 0°C, 3ateM B TeUCHHE HOUH
TpY KOMHATHOW Temmeparype. Peakuio ocTanaBiuBaiy 100aBICHUEM HACHIIICHHOTO PACTBOPA XJIOPHAA aMMO-
HUS U pa3fessuid cinou. OpraHndecKue BemecTBa TPIDKABI IPOMBIBAIIN BOJOW, CYIIIIN HaJl CyIb()aToM MarHus,
¢unpTpoBanu u koHerTpuposaiu mpu 0°C ¢ momyuerneM decrBeTHOTO Macia, 0,550 T, 96%.

'H SIMP (300 MI'u, IMCO-de) : 0,88 (m, 3H); 1,25 (m, 3H); 1,61 (m, 2H); 4,91 (m, 1H); 7,16-7,33 (m,

1H).
[Ipomexxyrounoe coequnaenue 23. (R)-Brop-0yTun-2-0pom-2-proparerar
F

Br/H(o\i/\

O =

K pactBopy atmin-2-6pom-2-dpropamerara (0,319 mm, 2,70 mmons) u (R)-Oyran-2-oma (3,72 mu, 40,54
MMoJIb) B Tekcane (35 mur) pu 0°C nobasnsumm Tpet-0ytuiat kamms (0,061 t, 0,54 MMonb) IByMS paBHBIMU Yac-
TAMHU C UHTEPBAJIOM 5 MUH. Peakiimonnyto cmech nepeMeninBanu B Tedenue 2 4 npu 0°C, 3aTeM npu KOMHATHOU
TemIiepaType B TedeHue 2 4. 3areM cHoBa no6asisiu (R)-0yran-2-oi (3,72 mi, 40,54 MMons), a 3atem eme 0,1
9KB. TpeT-OyTHiIaTa Kanus. PeakiiMOHHYIO cMech TIepeMEINBAIY P KOMHATHON TEMIIEpaType B TCUCHHUE HOYH.
Kaxnpie 2 4 B Teuenue 6 4 nodapmsum 0,1 3KkB. TpeT-OyTriara kamus. Peakiuio ocTaHABIMBATH JOOABICHIEM
HACBILEHHOTO PacTBOpa XJIOpUAA aMMOHUS U pa3Aeisuin ciion. OpraHudeckue BeIIecTBa YETHIPEXKIIbl MPOMBI-
BaJIM BOJIOM, CYIITHIIN HAJ CYITb()aToM MarHus, GUILTPOBAIN U KOHIeHTprpoBaau npu 0°C ¢ momydeHuem Oec-
LIBETHOT'O Macina, 422 mr, 73%.

'H SIMP (300 MI'w, JIMCO-dy) 6: 0,88 (m, 3H); 1,25 (m, 3H); 1,61 (m, 2H); 4,91 (m, 1H); 7,16-7,33 (m,
1H).

IIpumep 20. (2R)-(S)-Brop-6yTnn-2-(((2S,5R)-2-kapbamonin-3-mMeTni-7-okco-1,6-quazadunumkino[3.2.1]

OKT-3-eH-6-1m1)oKCH)-2-pTopamerat
0
|
HZN’l““r:%il

N
F

O <
Mpumep 21. (2S)-(S)-Brop-0yTun-2-(((2S,5R)-2-kapbamont-3-MeTwi-7-okco- 1,6-auazadurmkino[3.2.1]

OKT-3-eH-6-1m1)oKCH)-2-pTopamerat
o}
I
HZNJ ",H\j

N
SN |
o O/EroE/\
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ITpumep 20-21.

[Moxyganu B cOOTBETCTBHUH ¢ METOIUKOH Jutst npumepoB 1-2. K pactopy (2S,5R)-6-(ammmnoken)-3-metui-
7-okco-1,6-nuazadbunmiio[3.2.1]okr-3-eH-2-kapookcamuna ([Ipomexyrounoe coemunenwe 17, 0,196 T, 0,83
MMOJIb) B MeTaHoJie (5 MJI) IpH KOMHATHOW TeMmrieparype noOaBisum 1,3-muMeTHioapOuTypOBYIO KHCIOTY
(0,258 1, 1,65 mmomb) u Terpakuc(tpudenmidochun)nammaamii (0) (0,095 r, 0,08 Mmois). Peakimonnyio cMech
TepeMeIInBaIN NIPH KOMHATHON TeMIIepaTrype B TEUCHHE 2 4, 3aTeM KOHIIEHTPHUPOBAIH C MOTyYCHHEM OpaHKe-
BoH TuIeHKH. OpaHXeByr0 TUICHKY pacTBopsid B JIM®DA (5 M) u mobasmsmu kapoonat kamust (0,343 1, 2,48
MMOJIb) U (S)-BTOp-0yTHII-2-0poM-2-propanerat (IIpomexxyrouHoe coenmunenue 22, 0,528 r, 2,48 mmons). Pe-
AKIMOHHYIO CMECh ITEPEMEIINBAIH B TCYCHUE OKOJIO 5 U MPH KOMHATHOW TeMIIepaType, 3aTeM pa30aBiisuTi ITHII-
arieratoM u punbTpoBanu uepes 0,45 MkM GUIBTP IJs yoaJeHUsI TBEpAOTO KapOoHaTa Kanus. OUIbTpaT TPUK-
JTBI TIPOMBIBAITA CMECBIO Paccoia U BOJBI B COOTHOMICHHH 1:1. OpraHudeckre BEIecTBa CYIIWIN HaJl Cyib(aTtom
MarHus, QUIBTPOBAIU U KOHIIEHTpUpoBanu. [locie mpoBeaenus xpomartorpaduu Ha cuukarene (0%-65% atu-
nanerar/rekcanbl) monydanu  (S)-Brop-OyTmi-2-(((2S,5R)-2-kapbaMoni-3-MeTrin-7-0kco- 1,6-11a3a0 UKo
[3.2.1]okr-3-eH-6-mn)okcn)-2-propanerat (0,218 r, 80%) B BUIEC CBETIO-KEITOH MEHBI, CMECh THACTEPEOMEPOB
¢ coortHomeHueM okono 1:1. Pa3memenme nmacTepeoMepoB IMPOBOIMIN C IOMOIIBIO 0OparieHHO-(ha30BON
BOXX (Atlantis T3 19 mm x 150 MM, 30-50% anetonutpuna B Boxe, 20 mu/mus, 15 mMuH). CTepeoXuMUIo
CJIO’KHBIM 3(HUpaM MPHUCBAUBAIN IYTEM THAPOIH3a KaXKI0T0 U3 CIOXKHBIX 3(PHUPOB JO COOTBETCTBYIOMICH KHCIIO-
THI B CpaBHEeHMs BpeMeH ynepkuanus B CBOXKX ¢ BpemeHamu yaep >KuBaHus MPUMEPOB 3 1 4.

[Ipumep 20. (Ileprrrit amonpyemsrit muk) 84 mr, 31%, MC: 330 ES+ (C,4H0FN;0s5).

'H SIMP (300 MI'u, IMCO-dq) 8: 0,84 (t, 3H); 1,22 (d, 3H); 1,55 (m, 2H); 1,63 (s, 3H); 3,03 (m, 1H); 3,76
(d, 1H); 4,04 (m, 1H); 4,19 (s, 1H); 4,86 (m, 1H); 6,01 (m, 1H); 6,13-6,31 (m, 1H); 7,37 (bs, 1H); 7,82 (bs, 1H).

Ipumep 21. (Bropoii amonpyemsrii muk) 85 mr, 31%. MC: 330 ES+ (C14H0FN;0s).

'H SIMP (300 MI'u, IMCO-dq) 8: 0,84 (t, 3H); 1,22 (d, 3H); 1,55 (m, 2H); 1,63 (s, 3H); 3,03 (m, 1H); 3,76
(d, 1H); 4,04 (m, 1H); 4,19 (s, 1H); 4,86 (m, 1H); 6,01 (m, 1H); 6,13-6,31 (m, 1H); 7,37 (bs, 1H); 7,82 (bs, 1H).

Mpumep 22. (2R)-(R)-Brop-Bytmn-2-(((2S,5R)-2-kapbamon-3-meTui-7-okco-1,6-auazadurmiino[3.2.1]

OKT-3-eH-6-M1)OKCH)-2-pTopanerar
o}
|
HQNJ"‘,’%j

" F
O%N‘o;»/o
s I
ITpumep 23. (25)-(R)-Brop-ByTmn-2-(((2S,5R)-2-xap6amon-3-MeTui-7-okco- 1 ,6-ana3zabuimkIio
[3.2.1]okT-3-eH-6-m1)0KCH)-2-PTOpareTat
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IIpumep 22-23.

[Mpumeps! 22-23 mosrydanu B COOTBETCTBUH ¢ MeToxmkod mist mpumepoB 1-2. K pactBopy (2S,5R)-6-
(ammmiokcen)-3-MeTi-7-okco-1,6-muazadurukino[3.2. 1 Jokt-3-eH-2-kapbokcamuna ([IpomexxyTouHoe coemuHe-
mue 17, 0,202 r, 0,85 MMonap) B MeraHoie (5 MII) MpH KOMHATHOHW TeMmepaType mo0aBsutu 1,3-auMerwn-
OGapoutypoByto kucioty (0,266 1, 1,70 MmMonb) u terpakuc(tpudenmidochun)namaamii (0) (0,098 r, 0,09
MMOJIb). PeakImoHHyI0 cMech MepeMelInBaii IpH KOMHATHOH TemIeparype B TedeHue 2 4. PeakunonHyro
CMeCh KOHIICHTPHUPOBAIH C TIOJyYEHUEM OpaHXeBOU IIeHKH. OpaHKeBYIO TUIEHKY pacTBOpsid B JIM®DA (5 mur)
1 no6asisu kapoonat xanwst (0,353 1, 2,55 mmons) u (R)-BTop-0yTHir-2-6pom-2-proparnerar ([Ipomexyrounoe
coenuuenue 23, 0,421 r, 1,98 MMonp). PeakiimoHHyI0 cMech MEpeMENnBail B TeUCHHWE 3 4 TPU KOMHATHON
TeMIeparype, 3aTeM pa30aBIsUIH STHIANCTaTOM U GribTpoBanu yepe3 0,45 MKkM QUIBTP A yIaJlCHUS TBEPIO-
ro kapOoHarta kanus. QUIbTPAT TPUKIBI IPOMBIBATIN CMECHIO paccoyia M BOAbI B cooTHomeHuu 1:1. Opranmye-
CKHE BEIIECTBA CYIIMIN HaJ CyIb(paToM MarHus, GUILTPOBAIN M KOHIICHTpUpoBaU. [lociie mpoBeaeHus Xpo-
MaTtorpapuu Ha cumukarene (0-65% »stunanerat/rekcansl) momydanu (R)-srop-Oyrmn-2-(((2S,5R)-2-kap6a-
MOMJI-3-MeTHII-7-0Kc0-1,6-muazaduiukino[3.2. 1 JokT-3-eH-6-mn)okcn)-2-pTopanerar (0,220 r, 78%) B BUIE
OPAHXXEBOW MEHBI, CMECh AUACTEPEOMEPOB B cooTHOIeHNH 1:1. Paznmenenre nuactepeoMepoB MPOBOIVIIHN C O-
Moo obpamienHo-¢pa3zooit BOXKX (Atlantis T3 19 mm x 150 mm, 30-50% anerorutpuia B Boae, 20 MI/MUH,
15 mun). CTEepeoOXUMHUIO CIIOKHBIM d(HpaM MPUCBAWBATH ITyTEM TUAPOIU3A KAXKJIOTO U3 CIOXKHBIX 3(QUPOB 10
COOTBETCTBYIOIICH KUCIOTH U CpaBHEHHS BpeMeH ynepxkuanums B CBOXXX ¢ Bpemenamu yaepKuBaHUS TPH-
MepoB 3 u 4.

[pumep 22. (Ileprsrit amounpyemsrit muk) 90 mr, 32%, MC: 330 ES+ (C,4H0FN;0s5).

'H SIMP (300 MI'u, IMCO-dq) 8: 0,87 (t, 3H); 1,17 (d, 3H); 1,59 (m, 2H); 1,63 (s, 3H); 3,03 (m, 1H); 3,76
(d, 1H); 4,02 (m, 1H); 4,19 (s, 1H); 4,86 (m, 1H); 6,02 (m, 1H); 6,16-6,34 (m, 1H); 7,37 (bs, 1H); 7,82 (bs, 1H).
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Ipumep 23. (Bropoii amoupyemsrit muk) 87 mr, 31%, MC: 330 ES+ (Ci4H0FN;05).
'H SIMP (300 MT'ni, IMCO-dg) &: 0,88 (t, 3H); 1,24 (d, 3H); 1,61 (m, 2H); 1,63 (s, 3H); 3,08 (m, 1H); 3,76
(d, 1H); 3,94 (m, 1H); 4,21 (s, 1H); 4,89 (m, 1H); 6,04 (m, 1H); 6,03-6,22 (m, 1H); 7,38 (bs, 1H); 7,82 (bs, 1H).
IMpomexyrounoe coenunenue 24. [lenran-3-mn-2-6pom-2-dropanerar
F

F Br/S//O
Br/%fo\/ HO — K t\
0
Otun 2-6pom-2-propanerar (0,639 mi, 5,41 MMOJB) T00ABISITH K CMECH CYXOTO MeHTaH-3-oma (4,68 mu,
43,25 mmonb) u rekcana (20 mu). [Tomyuennyro cmech oxnaxkaanmy g0 0°C. Jlo6asmsamun KOtBu (0,091 T, 0,81
MMOJIb) U OCTaBIISUTM CMECh TepeMeImBaThes B TeueHne 16 4 mpu 25°C. 3areM peakiyio OCTaHABIUBAIHU J0-
6asenneM 1 H. HCI (30 mu), mpombiBasin Bomoit (50 mit) u paccosiom (50 mur), cymunu ¢ moMotpio Na,SO, u
KOHIIEHTpUpOBaiK. HeodnimeHHoe BemeCTBO OUHIIAIN ¢ TTIOMOIIBIO (umni-xpoMaTtorpaduu (20 T cuiukareis, 0-
100% Et,O B rekcane, 25 MHH) C TOJIy4YeHHEM IeHTaH-3-mI-2-0pom-2-droparerara (0,754 1, 61,4 %) B BHIE
O€eCIBETHOTO MacJia.
'H SIMP (300 MTI'n, xmopodopm-d) & ppm 0,96 (td, J=7,46, 2,08 T, 6 H) 1,60-1,76 (m, 4H) 4,93 (dt,
J=12,28, 6,33 I'y, 1H) 6,50 (s, 0,5H) 6,67 (s, 0,5H).
Mpumep 24. (R)-Ilentan-3-un-2-((2S,5R)-2-kapbamonn-3-metmi-7-okco-1,6-nmuazadunmkno[3.2.1]okr-3-

€H-0-MJIOKCH )-2-(pTopanerar
o
|
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Mpumep 25. (S)-Ilenrtan-3-un-2-((2S,5R)-2-kapbamonn-3-metmi-7-okco-1,6-nmuazadunmkno[3.2.1]okr-3-

eH-6-WIOKCH)-2-(pToparerar
o
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IIpumep 24-25.

[Tpumepsr 24-25 mosrydanu B COOTBETCTBHHM ¢ MeTOoAMKOW s mpumepoB 1-2. K pactBopy (2S,5R)-6-
(anmutokcen)-3-meTwi-7-okco-1,6-nuazadunnkio[3.2. 1 Jokr-3-eH-2-kapbokcamuna (IIpomexxyTouHOoe coeanHe-
aHue 17, 272 mr, 1,15 mmons) B MeTanoste (5 MiT) Ipu KOMHATHOH TemmepaTtype mobasisumm 1,3-numernndapoun-
TypoByt0 kucnoty (358 mr, 2,29 mmons) u Pd(PhsP)4 (132 mr, 0,11 MMoinb). PeakiimoHHyI0 CMeCh TiepeMeIiBa-
JU TpA KOMHATHOW TeMIepaType B TeueHHe 2 4. 3a Maccod IEeNeBOr0 MPOIYKTa HAONIOJAIN C ITOMOIIBIO
CBDXKX, ucxogHoe BEIIECTBO HE OOHAPYKHMBAJOCh. PEakIMOHHYIO CMECh KOHIICHTPHUPOBAIHM C MOTYYCHHUEM
opamxeBoi TeHKH. OpamkeByro IeHKy pactBopsiii B JJM®DA (5 mu) m nobasmsmun K,CO; (475 wmr, 3,44
MMOJIb) M NIeHTaH-3-ui1-2-0pom-2-¢propanerat ([Ipomexxyrounoe coequnenne 24, 751 mr, 3,31 mmons). Peaknu-
OHHYIO CMECh IIepeMeIINBaJIM B TEUCHNE HOUM MIPU KOMHATHOW TeMIlepaType, 3aTeM paz0aBisui THIIAIETATOM
u ¢punbTpoBasn yepe3 0,45 MKkM QUABTP IS yoAICHUS TBEpAOro kapOoHaTa Kanus. OUiabTpaT IBaXIIbI IIPOMBI-
BAJIM CMECBIO pPaccola U BOJBI B COOTHOIEHNH 1:1. Oprannyeckue BeUlecTBa CYIIMIN HaJ Cylb(haToM MarHus,
¢unpTpoBamn u KoHHeHTpupoBanu. Ilocne mpoBenenmst xpomarorpadum Ha cmmmkarene (0-70% osTumarme-
TaT/TeKcaHbl) Toiydanu meHrtaH-3-mi-2-(((2S,5R)-2-kapbamont-3-MeTni-7-okco-1,6-quazadumukino[3.2.1]okT-
3-eH-6-mwn)okcu)-2-pTopanerat (320 mr, 81%) B Bune cetino-xentoit nensl. C momompio CBOXX u SAMP noa-
TBEPJIMIIN, YTO OH IPEICTABIISII CO00I cMech AMacTepeoMepoB B COOTHOIIEHUH 1:1. JlmactepeoMepsl pa3aesiim
¢ oMotk obpamieHHo-(pa3oBoit BOXKX (Atlantis T3 4,6 mm x 50 mm SMkM komnonka, 30-50% ACN B Boze B
TEYEHHE 5 MHUH, CKOPOCTh TIOTOKa | MJI/MUH).

[Tpumep 24.

125 wr, 32% CB3XX XXMC Bpemst ynepxxuanusi, meroq 2min_Acid CV10, kucnsie ycnosus: 0,86
muH, 344 (M+H)'.

'H SIMP (300 MI'n, xopodopm-d) & ppm 0,92 (td, J=7,46, 3,21 T, 6H) 1,61-1,75 (m, 4H) 1,93 (s, 3H)
3,21-3,35 (m, 2H) 4,07 (dd, J=4,91, 2,64 I'n, 1H) 4,36 (s, 1 H) 4,91 (quin, J=6,18 I'u, 1H) 5,47 (br. s., 1H) 5,77
(s, 0,5H) 5,94 (s, 0,5H) 6,07-6,12 (m, 1H) 6,59 (br. s., 1H).

ITpumep 25.

125 wr, 32% CB3XX XXMC Bpemst ynepxkuanusi, meroq 2min_Acid CV10, kucnsie ycnosus: 0,91
muH, 344 (M+H)+.

'H SIMP (300 MT'1t, xtopodpopm-d) 5 ppm 0,93 (t, J=7,46 I'u, 3H) 0,95 (t, J=7,46 I'n, 3H) 1,63-1,74 (m,
4H) 1,93 (s, 3H) 3,20 - 3,38 (m, 2H) 4,02 (dd, J=5,00, 2,55 T'u, 1H) 4,35 (s, 1 H) 4,92 (quin, J=6,18 I';, 1H) 5,56
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(br. s., 1H) 5,69 (s, 0,5H) 5,89 (s, 0,5H) 6,07-6,14 (m, 1H) 6,64 (br. s., 1H)
IIpomexxyrounoe coemuaenue 25. N-[(3R,6S)-6-[[(TpeT-Oy THIIINMETHICHIIH )OKCH |METHII |-5-METHII-
1,2,3,6-TeTparuaAponupuanH-3 -1 |-2-HUTpo-N-(TIpon-2-eH- | -HI10KCcH ) 0eH301- | -cymbpoHaMu,T

850”7
HN NO
Ns
B kpyrinononnyro xoi0y oosemom 250 My, MpoayBaeMylo W MOAJEPKUBAEMYI0 B MHEPTHOM aTtMocdepe
a3oTa, THoMemiaau pacTtBop TpeT-0yTHi-(3R,6S)-6-[[(TpeT-Oy THIANME THIICHIIIIT)-OKCH [MeTHIT|-5-MeTHII-3 - N-
(mpon-2-en-1-unokcu)(2-auTpoden3on)cynbponamuno]-1,2,3,6-rerparuaponupuani- 1 -kapookcunara (IIpome-
KyTouHoe coexaunenue 11, 13,6 r, 22,75 mmois, 1 3kB.) B auxiiopmetane (100 mur). 3arem mobasisuu ZnBr,
(10,2 1, 45,29 MMoIIB, 2 5KB.) HECKOIBKUMH HapTUsMH. [1oydeHHBIH pacTBOp NepeMeIInBali B TeUCHHE HOYH
TIpu KOMHATHOW Temmeparype. [lomydeHHslii pactBop pazbasmsuia 500 Ma muxiopMerana. [lodydeHHyI0 cCMeCh
npombiBan 2x200 mi 6ukapOonarta Hatpus (BogH.) U 2x200 ma NH4Cl (Bogn.). Cmech cymmmnu Haj 0e3BOj-
HBIM CyIb(aTOM HAaTpus M KOHIEHTPHPOBAIN B BakyyMme. B pesymbprare momydamu 12 r (HEOUHIIEHHOTO MpO-
JIyKTa) YKa3aHHOTO B 3ar0JIOBKE COeTMHEHMsI B BHIE xenToro macia. MC: 498 ES+ (Cy,H3sN304SSi).
IIpomexxyrounoe coemunenne 26. (3R,6S)-6-[[(TpeT-ByTHiauMeTHICHIII)OKCH [METHI |-5-MeTHI-N-
(mpon-2-en-1-wmnokcu)-1,2,3,6-TeTparuaponupuIuH-3-aMIH

8507 X

HN H,O\/\

B kpyrinononnyro xoiby oosemom 250 M, MpoayBaeMylo M HOAJEPKUBAEMYIO B MHEPTHOM aTtMocdepe
azota, momemianu pactBop N-[(3R,6S)-6-[[(TpeT-OyTHIIMMETHICHINIT)OKCH [MeTHA|-5-MeTHa-1,2,3,6-TeTpa-
ruaponupuanH-3-ui)-2-autpo-N-(npon-2-eH- 1 -moken)oeH3on-1-cynppoHamMuna  (IpOMEXYyTOYHOE COEANHE-
aue 25, 12 1, 24,11 mmons, 1 3kxB.) B N,N-gumetundopmamuze (100 mi), 2-cynbhaHmnykcycHoi kucnote (4,4 T,
47,77 mmons, 2 9kB.). 3atem gob6asmsuu LiOH (5,8 T, 242,17 MmMomnb, 10 9kB.), yactsmu. [lomydeHHBIH pacTBOp
TIepEeMEIMBaJIN B TeUeHHUE 2 9 TIPU KOMHATHOW TeMmrepaType, 3ateM pazdaBimsuin 500 M1 BOJBI M OKCTparupoBa-
m 5x200 My sTunanerara, 1 oObEIMHSUIM OpraHndeckue cion. OpraHHyecKylo cMech MpombIBaM 3x200 mi
paccona u 2x200 M 6ukapOoHarta Hatpus (BoAH.). CMech cymmian Haja 0€3BOJHBIM CYNb(aTOM HATPUS U KOH-
IIEHTPUPOBAIIA B Bakyyme. B pesynbrare moiydanu 8,4 T (HEOUHMIIEHHOT'O MPOIYKTa) YKa3aHHOTO B 3ar0JIOBKE
coenuHeHUs B Buae xenroro macia. MC:313 ES+ (C;¢H3,N,0,S1).

[Ipomexyrounoe coequaenue 27. (2S,5R)-2-[[(TpeT-ByTHIANME THIICHITHI ) OKCH [METHII | -3 -MeTHII-6-(TIpOTI-
2-eH-1-mnokcn)-1,6-nuazadunukio[3.2.1]JokT-3-eH-7-0H

TBSO” X
N

O/ N\O/\?

B Tpexropnyro KpyrioJOHHYIO KOOy 00BEeMOM 2 JI, IPOIYyBaEMYI0 U MOJICPKUBACMYIO B HHEPTHOI aT-
Mocdepe azota, momemanu pactBop (3R,6S)-6-[[(TpeT-0yTHIIAMETHIICHIIIT)OKCH |METHII |-5-MeTHiI-N-(Tpor-2-
eH-1-mnoken)-1,2,3,6-Terparunponupuana-3-amuHa (I[Ilpomexxyrounoe coenunenue 26, 8,4 r, 26,88 mmodnb, 1
9kB.) B anleroruTpmwie (1,6 m) u N,N-gun3onponmmatwiamud (14,2 T, 109,87 MMmonb, 4 3kB.). 3aTeM IO KarumsM
TIpH TIepEeMEIIMBAHNK JTO0ABJISTA PACcTBOP AWTpUXIOopMeTHikapoonara (2,9 r, 9,77 MmMoinb, 0,4 9KB.) B aleTo-
autpuie (100 mi) mpu -15°C B Teuenne 3 4. [TomydeHHBIH pacTBOp MepeMEIINBaIl B TEYCHHE HOYU TPU KOM-
HaTHOU TemrepaType. [ToydeHHyI0 cMech KOHIICHTPUPOBAIN B BakyyMme. HeoUnIeHHbIH TPOAYKT pa30aBsuin
500 mu stunanerara. [lomydennyto cmech npombiBanyu 2x400 mu NH4Cl (Boxn.) 1 2x400 mi paccona, 3aTeM
KOHIICHTPUPOBAIX B BakyyMe. OCTaTOK 3JIOMPOBAIN HA CHIIMKATEIIEBOW KOJIOHKE ATHUIIAIETATOM/TIETPOICHHBIM
a¢upom (1:10). B pesynerare momywanu 3,9 1 (43%) yka3aHHOTO B 3aTOJIOBKE COSTMHEHHS B BHJE KEJITOTO Mac-
ma. MC: 339 ES+ (C17H30N203Si).

[Mpomexyrounoe coemunenune 28. (2S,5R)-2-(I'mnpoxcumeTnin)-3-MeTHia-6-(ipon-2-eH-1-unokcu)-1,6-

nra3abuIukio[3.2.1]okr-3-eH-7-0H
HO™ ™™
N

o)_N‘oV

B kpyriononnyio konby oobemom 100 mur momemanu Terparuapodypan (30 mi) u (2S,5R)-2-[[(Tper-
OYTHIIAMMETHIICUITII ) OKCH |[METHI | -3 -MeTHI-6-(TIpori-2-eH- | -unokcen)- 1,6-nuazadurukio[ 3.2. 1 JokT-3-eH-7-0H
(ITpomexyTounoe coenuHenue 27, 3,2 r, 9,45 MMoinb, 1 9kB.) u oxaxaanu pactsop a0 0°C, 3aTeM 1Mo KaruisaMm
nobasnsm TBAF (14,2 mn 1 5. B TT'®, 1,5 3kB.). PeaknnonHyto cMech nepeMenmuBany B Teuenne 1 1 mpu 0°C
Ha BoJsHOW/NensHol OaHe. [lomydeHHYI0 cMech KOHIICHTPHUPOBAIX B BakyyMe. OCTaTOK 3IIFOMPOBAIIN HA CHIIH-
KareJeBOl KOJIOHKE 3THIaneTaToM/merposeiiHeM ddupom (1:5-1:2). B pesynprare momygamu 1,6 T (75%) yka-
3aHHOTO B 3aroJIOBKE COCTMHEHHS B BUJIE CBETJI0-kenToro TBepaoro BemectBa. MC: 225 ES+ (C;HsN,03).
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'H SIMP (300 MI'u, CDCly) 8 1,63 (3H, d), 3,20 (2H, d), 3,62 - 3,84 (2H, m), 3,85-3,90 (2H, m), 4,35-4,48
(2H, m), 5,28-5,39 (2H, m), 5,95-6,08 (2H, m).
[Mpomexyrounoe coenunenue 29. (2S,5R)-3-Mermn-7-okco-6-(mipon-2-eH-1-uaokcu)-1,6-11ua3a0unnKIio

[3.2.1]okT-3-cH-2-kapOOHOBAs KHCIIOTA
o}
|
HO) N
N

I o

K pactBopy Hs510¢ (12,93 1,56,71 mmons) Bo BiaxuoM CH;CN(150 mut, 0,75 00.% H,0) npu komH. Tem.
no6asismn CrO; (128 wr, 1,28 mmouns). CMech nepeMeIBaii 10 IOJHOTO PacTBOpeHus. B kpyrionoHHyro
kos0y o0beMoM 100 mur moMemanu BiIakHbIH aneToHUTPII-(35 mi) u (2S,5R)-2-(THAPOKCUMETIIT)-3 -METHIT-6-
(npon-2-en-1-wmnokcn)-1,6-grazadbunmkio[3.2.1]okr-3-eH-7-o1 (I[IpoMexyrounoe coenunenne 28, 740 mr, 3,30
MMOJIb, 1 9KB.), n oxaxkaany ee 1o 0°C. 3areM 1Mo KaruisM JT00aBIISITN BRIIEYKAa3aHHBIN PACTBOP OKHUCIHUTENCH
(35 M, 3 okB.) B Teuenue 30 mun npu 0°C. TlomydeHHBIH pacTBOp mepemermmBany B TeueHue | 1 npu 0°C Ha
BOJSTHOW/JIEITHON OaHe. 3aTeM peakIMoOHHYI0 cMech pa3dasisui 200 M xjaopodopma u 50 M pacTBopa Jin-
MOHHOM KHCIOTHI (25%). OpraHuuecKuid CION OTHEJSUIM M 3aTeM NMpoMbIBaIM 3x50 MiI paccoia, CyIIMIN Haj
0e3BOHBIM CYNb(})AaTOM HATPUS M KOHIICHTPUPOBAIH B Bakyyme. B pesynsraTe momydanu 0,70 r HEOUHIIICHHOTO
YKa3aHHOTO B 3aroJIOBKE COCIUHEHHUS B BUIE skenToro Macia. MC: 239 ES+ (C1H ¢N,O,).

IMpomexyrounoe coenuuenue 30. (2S,5R)-N'-Anerun-6-(amuminoken)-3-MeTui-7-0kco- 1,6-11ma3a0unKIio

[3.2.1]okT-3-eH-2-KapOoruapasun
o
H
\[rN\N)Ir,,' SN
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o
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K pactBopy (2S,5R)-6-(ammminokcn)-3-MeTui-7-okco-1,6-muazaduukino[3.2. 1 Jokt-3-eH-2-kapOoHOBOM
kucinoThl ([Ipomexxyrounoe coenuuenue 29, 195,7 mr, 0,82 mmonp) B IXM (10 mi1) mpu KOMHATHOW TeMIiepa-
Type nobasisum 1-(3-aumermaMuHOnpornI)-3-3Trinkapoouumua ruapoxiopun (236 mr, 1,23 mMmois), rua-
par 1l-ruapokcubensorpuazona (219 mr, 1,23 mmons) u mMonoanerwiruapasus (101 mr, 1,23 mmons). Cmech
oxaxaamu g0 0°C u nobasisum DIEA (0,715 mut, 4,11 MMons). PeakimoHHO# cMecH AaBai MOJOTPEThCS 10
KOMH. TEMII. U MIEPEMEIINBAIH ¢ TIPU KOMHATHOW TEMIepaType B TCUCHUE HOYH, 3aTEM Pa30aBIsLIN ITHIIAICTA-
TOM W JIBaXIbl TIPOMBIBAIM CMECHIO paccoiia W BOABI B COOTHOIIEHUH 1:1. BomHBIE POMBIBOUHBIE PaCTBOPHI
COJZIEpKaJT HEKOTOPOE KOJMYECTBO MPOAYKTA M OBUIM IBaXKABl ITOABEPTHYTHI PEIKCTPAKIUHN ITHIALETATOM U
OIIMH pa3 oKkoJo 5% meraHoxia B quxiopMerane. OObeAMHEHHBIC OPTaHIMYECKUE BEIIECTBA CYIIIIIN Hal CyIbda-
TOM Marusi, (pUIBTPOBaIN W KOHIEHTpupoBayiHu. [locnme mpoBenenus xpomatorpadun Ha crmaukarere (0-5%
METaHOJI/IUXJIOPMETAH) TOIyYaId yKa3aHHOE B 3aTOJIOBKE COSAMHEHHE B BUe Oenoif mens! (45,5 mr, 19%, umc-
tota okosio 50%). MC: 295 ES+ (Cy3HgN4O,).

'H SIMP (300 MI'n, IMCO-dg) &: 1,62 (s, 3H); 1,86 (m, 3H); 2,88 (m, 1H); 3,40 (m, 1H); 3,81 (m, 1H);
3,95 (m, 1H); 4,38 (m, 2H); 5,32 (m, 2H); 5,94 (m, 1H); 6,11 (m, 1H); 9,86 (s, 1H); 10,24 (bs, 1H).

Mpumep  26.  DOrun-2-(((2S,5R)-2-(2-anernnruapazuHkapOOHMI)-3-MeTHII- 7-0KCO- 1 ,6-TMa3a0HIINKITO

3 .2. l |0KT-3—eH-6-I/IJ'I)0KCI/I)—2-(1)T0paHeTaT
)I
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K pactBopy (2S,5R)-N'-aneTmi-6-(ajmmiokcn)-3-MeTui-7-okco-1,6-nuazadbunukio[3.2.1]okr-3-eH-2-
kapoorunpasuna (IIlpomexxyrounoe coequaenne 30, 22,75 mr, 0,08 MMoIIb,) B MeTaHoJIe (3 MII) TP KOMHATHON
Temrieparype mpobammsuin 1,3-mumeTmnoapouTypoByto kuciorty (48,3 mr, 0,31 MMonb) U TeTpakuc(TpudeHmI-
dhocoun)mamranuii (0) (17,87 mr, 0,02 MMons). PeakimoHHYI0 cMech MepeMeNInBaiy Py KOMHATHON TemIiepa-
Type B TEUCHHUE 2 U, 3aTeM KOHIICHTPHUPOBAIHU C MOJIYUYCHHEM OPaHKeBOH TuieHKH. OpaHKEeBYIO IUICHKY PacTBO-
psma B JIM®DA (3 mu). JJoOasisumu xnopun kamus (64,1 mr, 0,46 Mmoib) u 3TIn-2-6pom-2-droparnerat (0,055
M, 0,46 MMob). PeakimoHHyI0 cMech IepeMEIBAIA B TE€YCHHE OKOJIO 5 U MPU KOMHATHOW TeMrepaType, 3a-
TEeM pa30aBIsUIM ATUIANCTATOM M (GUIbTpoBaiu 4yepe3 0,45 MKM QUIBTp U yJaJCHUS TBEPIOro KapOoHaTa
Kaus. OUIbTpaT TPHKABI IPOMBIBAIM CMECBIO paccoiia M BOJKI B cooTHomeHuu 1:1. OpraHnveckue BemiecTBa
CYIIWJIU Hal Cymb(haToM MarHus, GUIBTPOBAIN W KOHIEHTpupoBand. [locie mpoBencHus xpomarorpaduu Ha
cunukarene (0-65% sTwmnaneraT/TeKCaHbl) MONyYaid YKa3aHHOE B 3arojIOBKE COEIWHEHHE B BHIE OPAHKEBOU
neHsl (25,9 mr, 94%). JIBa nuactepeomepa IpUCYTCTBOBAIN B cooTHOIIeHNH 1:1. BemecTBo pacTBopsiu B 3TH-
JlaneTaTe W TPHXKABI IIPOMBIBAJI CMECHIO paccoiia M BOIBI B COOTHOIIEHUH 1:1. OpraHmdeckue BemecTBa Cymu-
T HaJ Cynb(paToM MarHus, GUIBTPOBAIN W KOHIEHTpHUpoBaId. Eiie pa3 mpoBOIMIN AIIIONPOBAaHUE HA CHIIMKA-
reneBoi kosoHkKe (0-30% arneToH/AuXIOpMeTaH) ¢ IMOTyYeHHEM YHCTOTO YKAa3aHHOTO B 3aTOJIOBKE COCIUHEHHS
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(16,6 mr, 60%). MC: 359 ES+ (C,4H9FN,4Og).

'H SIMP (300 MT', IMCO-dq) 8: 1,24 (m, 3H); 1,65 (s, 3H); 1,86 (m, 3H); 3,09 (m, 1H); 3,89 (d, 1H);
4,01 (m, 1H); 4,25 (m, 3H); 6,09 (m, 1H); 6,20 (m, 1H); 9,90 (s, 1H); 10,30 (d, 1H).

Mpumep 27. 2-(((2S,5R)-2-(2-AuernnruapasuHkapOOHM)-3-MeTHII-7-0KcOo-1,6-1razaduiukio| 3.2. 1 ]okr-
3-eH-6-1T1)0KCH )-2-DTOPYKCYCHOM KUCIIOTHI JTUTHEBAS COJIb

e
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o O’SrOH
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K pactBopy atmn-2-(((2S,5R)-2-(2-anetunruapa3suHkapOoHm)-3-MeTHI-7-0KCO- 1 ,6-ara3adurmkiio[3.2.1]
OKT-3-eH-6-mi1)oKcH)-2-propanerara (mpumep 26, 16,6 mr, 0,05 mmons) B TT'® (1 min) u Boze (0,33 mur) mpu 0°C
no6asismn ruapokeun smtus (1M) (0,05 mut, 0,05 mMons) u nepemermBaiy B Tedenue 10 muH mpu 0°C. [o-
6aBistmu emte 0,2 okB. rugpokcnaa autus. Yepes 30 mun nodasisumu eme 0,2 5KB. TUApOKcHAa JuTusl. Peakun-
OHHYIO cMech nepemMeniuBany B TeueHue eme 30 mun. Jobarmstmu HCI (0,5M) (0,046 mo1, 0,02 MMoIIB) [uist 10-
BeneHus pH 1o oxoso 4-5. PeaknoHHy0 cMeCh JBaKIbI SKCTParupoBajy dTHIIANETATOM. BOMHBIN ciioi 3amo-
paxkuBanu u nuoduiamsuposany. [loxydann 15 Mr yka3aHHOTO B 3arojlOBKE COSAWHEHHS B BHIE OPAH)KEBOTO
TBepAOro BemiecTa. JIBa quacrtepeoMepa npucyTcTBoBasd B cootHomeHuH 1:1. MC: 331 ES+ (C,H;5FN4Og).

'H SIMP (300 MI't, IMCO-dg) &: 1,65 (s, 3H); 1,87 (m, 3H); 3,08 (m, 1H); 3,84 (m, 1H); 4,03 (m, 1H);
4,23 (s, 1H); 5,23 (m, 1H); 6,10 (m, 1H); 9,88 (s, 1H); 10,26 (bs, 1H).

IIpomexyrounoe coemuHenue 31. Tper-byTtmn-4-((2S,5R)-6-(ammmnokcn)-3-MeTui-7-okco-1,6-nnuaza-
ourukino[3.2.1]okT-3-eHkapOokcamu o )OeH3mITKapbaMar

J X .
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K pactBopy (2S,5R)-6-(amnmmmokcu)-3-mMetui-7-okco-1,6-nuazaduiukio|3.2. 1 JokT-3-eH-2-kapOoHOBOMH
kucnothl (ITpomexyrounoe coemunenue 29, 130,5 mr, 0,55 mmois) B IM®DA (5 M) mpyu KOMHATHOHW TemIepa-
Type HO0aBISIN TpeT-OyTHi-4-amMmuHOoOeH3mwKapbamar (146 mr, 0,66 Mmoib), ocHoBanue XyHura (0,287 M,
1,64 Mmmonp) n mukIugeckuit anruapun 1-nmponandocdonoroit kucaots (50 mac.% B AM®A) (0,326 mi, 1,10
MMoJIB). CMech TIepeMeniBaii Mpu KOMHATHOH Temneparype B TedueHue | 4. Jlobasmsumu Boxy (10 M) u 10%
MeOH B JIXM (20 mur). OpraHudeckuii CIoi OTHENISUIM W KOHIEHTPHPOBAIN C IMOJYYEHHEM HEOUHIIEHHOTO
nponykra. [Tocne ouncTku ¢ momomnipio ¢unm-xpomarorpaduu (20 r cumkarens, 0%-10% MeOH B IXM, 20
MHH) TIOJIy4dalll yKa3aHHOe B 3arojioBke coeanHenue (178 mr, Bexon 73,4%, unctota okoso 50%) B BHIE XKell-
toro Macna. MC: 443 ES+ (Cy3H30N4Os).

'H SIMP (300 MI'n, xnopodopm-d) & ppm 1,47 (m, 12H) 3,10-3,23 (m, 1H) 3,25-3,39 (m, 1H) 4,34-4,54
(m, 3H) 4,36-4,49 (m, 3H) 5,25-5,45 (m, 2H) 6,03 (d, J=6,61 I'n, 1H) 6,09-6,17 (m, 1H) 7,24-7,29 (m, 2H) 7,42-
7,62 (m, 2H) 8,64 (s, 1H).

[Ipomexyrounoe coemuuenue 32. (R)-atmn-2-((2S,5R)-2-(4-((TpeT-OyToKcukapOOHUIAMUHO )METHIT)(he-
HUJIKapOaMowm)-3-MeTHI-7-0Kkco-1,6-nrazadunnkio[3.2. 1 JokT-3-eH-6-unokcn )-2 -G Toparerar
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K pactBopy Tper-Oytmn-4-((2S,5R)-6-(ammunokcn)-3-meTri-7-0kco-1,6-auazadunumkio-[3.2. 1 JokT-3-eH-2-
kapOokcamuo)oenzmikapbamara (IIpomexyrounoe coequnenne 31, 178 mr, 0,40 mmoins) B metanose (10 mur)
IpY KOMHATHOH TeMneparype no6asisiiu Pd(Ph;P), (465 mr, 0,40 MMmonb). PeaknnoHHyt0 cMech IepeMeIInBaIu
NPy KOMHATHOH TeMmeparype B TedeHue 16 4. PeakiimoHHYI0 cMech KOHIIEHTPHPOBAIU C IOJyYSHUEM HEOYH-
IIEHHOTO TPOMEXYTOUYHOTO coeAnHEeHus TpeT-0yTnin-4-((2S,5R)-6-ruapokcu-3-metni-7-okco-1,6-1mua3adunmx-
10[3.2.1]okT-3-eHKapOokcaMuI0))OeH3MIKapOamMaTa B BUIE OpaHKEBOU IJICHKH. HeounIeHHoe BeIecTBo pac-
tBOpsuid B IM®DA (1 mm). Jobasnsmm K,CO3 (167 mr, 1,21 Mmmons) u 3Trin-2-6pom-2-gropanerar (0,052 mo,
0,44 MMoup). PeakimmoHHYIO CMeCh MepeMeIIMBaIl B TSUCHHE HOYW MPU KOMHATHOH Temrieparype. JloOasismu
EtOAC (20 M) 1 TPOMBIBAIH PEAKITMOHHYIO cMech Bomoi (10 mur). Oprannyeckuii CIof KOHIIEHTPUPOBAIH C
MOJTy9eHUEM HEOUHIIEHHOTO MPOIYKTa, KOTOPBIA MOABEPrair OUYUCTKE C MOMOIIBI0 (umm-xpoMarorpadpun (12
r cuukareib, 0-100% EtOAc B rekcane, 20 mus; 3ateM 5% MeOH B IXM, 10 MuH) ¢ moTydeHHEM yKa3aHHO-
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ro B 3aroioBke coenauHenus (11 mr, Beixonm 5,4%) B BUAe opamxkeBoro TBepmoro BemiectBa. MC: 507 ES+
(Co4H31FN4O).

'H SIMP (300 MI 11, xnopodopm-d) & ppm 1,36 (t, 3H) 1,48 (s, 9H) 2,00 (s, 3H) 3,21-3,27 (m, 1H) 3,36 (d,
J=1,70 T'u, 1H) 4,08 (dd, J=5,00, 2,74 T'u, 1H) 4,24-4,42 (m, SH) 4,47 (s, 1H) 5,78-5,95 (m, 1H) 6,12 - 6,17 (m,
1H) 7,38-7,55 (m, 4H) 8,47 (s, 1H).

IIpomexyrounoe coemmaenne 33. (R)-2-((2S,5R)-2-(4-((TpeT-ByTokcnkapOOHUIAMIHO )METHIT)(HEHUIT-
KkapOamon)-3-MeTriI-7-0kco- 1,6-muazaduukino[ 3.2. 1 JokT-3-eH-6-uIoKCcH)-2-QTOPYKCYCHOW  KHCIIOTHI  JTUTHE-
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K pactBopy (2R)-aTmn-2-(((2S,5R)-2-((4-(((Tper-OyToKcHuKapOOHMIT)aMUHO )METHIT ) heHHIT)KapOaMon)-3-
MeTHI-7-0Kco-1,6-mra3adurmkio[3.2.1]okr-3-eH-6-mn)okcn)-2-propanerara (IIpomexyrouynoe coenuuenue 32,
11 mr, 0,02 mmons) B TT'® (1 mi) u Boze (0,5 M) mpu 0°C moGamstmu ruapokcun gutus (1M) (0,02 mi, 0,02
MMouTb). CMmech nepeMemuBaii B Teuenne 5 muH npu 0°C u qobasmsumm JIXM (10 mur). OcTopoxHO A00aBISLITH
comstayto kucnoty (0,5 H.) s noseaenus pH o okosio 5-6. OpraHUYecKui CIION OTHEISUTH U KOHIICHTPUPOBa-
T C TOJMYyYCHHWEM YKa3aHHOTO B 3arojloBKe coequHeHus (8 mr, 77%) B BHAE KEITOTO TBEPIOTO BEIIECTBA.
CB3XX, xucnele ycioBus, Bpems ynepxkuBanus: 0,80 mun, 479 (M+H)+.

'H SIMP (300 M, xmopodopm-d) & ppm 1,47 (s, 9H) 1,98 (s, 3H) 3,19-3,44 (m, 1H) 4,03-4,55 (m, 6H)
5,68-6,05 (m, 1H) 7,44-7,56 (m, 4H) 8,49 (br. s., 1H).

IMpumep 28. (R)-2-((2S,5R)-2-(4-(Amunomernn)(ernmkapdaMmonin)-3-MeTHI-7-0Kco- 1,6-11a3a0uIHKIO
[3.2.1]okT-3-eH-6-110KCH )-2-hTOpyKCYCcHOM KUCIOTH TFA comb
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K pactBopy mmtmeBori comm (2R)-2-(((2S,5R)-2-((4-(((TpeT-OyTOKCHKapOOHHMI )aMITHO )METHT ) (hESHIIT )~
KkapOamon)-3-MeTri-7-0kco- 1,6-muazadunukino[ 3.2. 1 ]JokT-3-eH-6-mn)okcn)-2-propykcycHoit  kucinotel  (IIpo-
MexyTouHoe coeamnenne 33, 8 mr, 0,02 mmons) B JIXM (2 mu) mpu 0°C mobasmsmu TFA (0,128 wmur, 1,67
MMoub). Peakimonnyto cmech nepemenmBaiy npu 0°C B TedeHHe 6 4 M y[aJsIM pacTBOpHUTENb. Jlo0aBisnu
TOJTyoJ (2x1 MJT) M KOHIIEHTpUpOBamu i yaaneHus u3onitka TFA. Jlo6aBmsmu Et,O (2 mir) mo6aBmsiam u oT-
¢unbTpOBEIBaNN 00pa30BaBLIMICS 0CaIOK, IIpoMbIBaIN ero Et,O ¥ cymmim ¢ noiay4eHHeM yKa3aHHOTO B 3aro-
noBke coenunenus (8 mr, 97%) B Buge comu TFA. MC: 379 ES+ (C7HoFN4Os).
'H SIMP (300 MTI't, D20) & ppm 1,75 (s, 3H) 3,23-3,61 (m, 2H) 4,12-4,25 (m, 3H) 4,51-4,60 (m, 1H)
5,53-5,98 (m, 1H) 6,29 (br. s., 1H) 7,45 - 7,57 (m, 4H).
[Mpomexyrounoe coeamnenue 34. (2S,5R)-6-(Ammunokcn)-3-meTii-7-okco-N-(IpasuH-2-uiaMeTin)- 1,6-
na3aduukino[3.2.1]okr-3-eH-2-kapOokcaMug
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K pactBopy (2S,5R)-6-(amnmminokcn)-3-MeTwi-7-okco-1,6-muazaduukino[3.2. 1 Jokt-3-eH-2-kapOoHOBOM
kucnotsl (ITpomexyrounoe coeaunenue 29, 199 mr, 0,84 mmons) B JIM®PA (5 mi) npu 0°C nodasnsinu nupa-
3uH-2-wiMetadamud (91 mr, 0,84 mmons), O-(7-a3zabenzorpuaszon-1-mr)-N,N,N',N'-teTpameTrryponus rekcad-
topdocdar (635 mr, 1,67 mmons) u DIEA (0,582 mi, 3,34 MMoinb). PeakimoHHyIo cMech MepeMenuBaii B Te-
yerne 30 MUH NIPH KOMHATHOW TeMIIEpaType, 3aTeM pa30aBIsuId STUIIANETATOM M IMPOMBIBAJIM OAWH pa3 HACHI-
IICHHBIM PacTBOPOM OMKapOOHATa HATPHS U TPHXKJIBI - CMECHIO paccoiia M BOABI B cooTHOIIeHNHU 1:1. Opranu-
YEeCKHE BEIIeCTBA CYIIMIN Hax CyiabpaToM MaruHus, GpuibTpoBadM W KOHIeHTpupoBaid. [locie mpoBeneHus
xpomartorpapun Ha cunukareine (0-2,5% MeTaHo/auXIopMeTaH) NOTydYalld YKa3aHHOE B 3ar0JI0BKE COSAMHEHNE
(147 mr, 53,5%) B Buze opamkesoro Macia. MC: 330 ES+ (Ci4H;9N5O3).

'H SIMP (300 MI'n, IMCO-dg) &: 1,60 (s, 3H); 3,14 (m, 2H); 3,64 (m, 1H); 3,94 (m, 1H); 4,35 (m, 2H);
4,46 (m, 2H); 5,29 (m, 2H); 5,96 (m, 1H); 6,07 (m, 1H); 8,56 (m, 3H); 9,05 (m, 1H).

Mpumep 29. 3Ortua-2-grop-2-(((2S,5R)-3-meTni-7-okco-2-((nupazuH-2-unmeTnin)kapoamon)-1,6-1uaza-
onnmkio[3.2.1]okT-3-eH-6-11)OKCH )aleTat
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K pactBopy (2S,5R)-6-(ammmnokcn)-3-meTrn-7-okco-N-(mupa3uH-2-mimMetnn)- 1,6-auazadurmkino[3.2.1]
OKT-3-eH-2-kapOokcamuna (IIpomexyrounoe coemunenue 34, 153,8 mr, 0,47 mmoibp) B MetaHone (3 mir) mpu
KOMHaTHOW Temmeparype nobasmsun 1,3-mumernnbapoutypoByto kucioty (146 mr, 0,93 mmonb) u Terpa-
kuc(tpudenmnpochun)mamranuit (0) (54,0 mr, 0,05 Mmoip). PeakmmoHHyto cMech mepeMennBaiy Py KOMHAT-
HOU Temrieparype B TeueHue 2 4. CHoBa mobaBisuin TeTpakuc(tpudenmwidochun)namnaamii (0) (54,0 mr, 0,05
MMOJIB), a Taloke 2 MJI METaHOJAa, U MepEeMENINBAI CMECh NIPH KOMHATHOW TeMIlepaType B TeUeHHE eie 2 .
PeakmroHHy0 cMech KOHIICHTPHUPOBAIH C TMOJYYCHHEM OpamkeBoro macia. Macno pacteopsuid B JIM®PA (3
MJI) B 100aBIsiTH KapOoHat kamus (194 mr, 1,40 mmons) u 3tui-2-6pom-2-dpropanerar (0,166 mi, 1,40 Mmob).
PeakunoHHYI0 CMeCh IEepeMEINBaIi B TEUEHHE HOYM IPU KOMHATHOH TeMIlepaType, 3aTeM pa30aBIsuid HTHII-
arieratoM u punbTpoBanu uepes 0,45 MkM GUIBTP IS yoaJIeHUsI TBEpAOTO KapOoHaTa Kanus. OUIbTpaT TPHK-
JIbI TIPOMBIBAJI CMECBIO paccoia ¥ BOJbI B cOOTHOMmEHUH 1:1. Oprannyeckue BenlecTBa CyIIMIN Haj CyIb(aTom
MarHusi, QUIBTPOBAJIM U KOHIEHTpupoBaiH. [locne mpoBenennst xpomarorpaduu Ha cuiaukarene (0%-100%
STHIIALETAT/TeKCAaHbl) MOJYYald YKa3aHHOE B 3arojioBke coequHeHue (95 mr, 52%) B BHIE CBETIO-OpaH)KEBOM
nenpl. CoemMHEHHE MPEICTaBIsUIO co0Oi cMech muactepeoMepoB B cootHomenuu 1:1. MC: 394 ES+
(Ci7H20FN50s).

'H SIMP (300 MI'u, IMCO-dg) 8: 1,22 (m, 3H); 1,63 (s, 3H); 2,71 (m, 1H); 3,10 (m, 1H); 3,98 (d, 1H);
4,02 (m, 1H); 4,26 (m, 2H); 4,47 (m, 2H); 6,05 (m, 1H); 6,20 (m, 1H); 8,56 (m, 3H); 9,10 (m, 1H).

IIpumep 30. 2-drtop-2-(((2S,5R)-3-MeTnn-7-0kco-2-((mupa3nH-2-uiMe T )kapoamomn)- 1 ,6-1rua3a0uIuKI0
[3.2.1]okT-3-eH-6-MIT)OKCH ) YKCYCHOM KHCIIOTHI JINTUEBAS COJTh

o
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K pacTBopy atun-2-¢prop-2-(((2S,5R)-3-mMeTHin-7-okco-2-((rupasuH-2 -uaMeTwi ) kapoamon)- 1,6-
nrazaburukio| 3.2.1]okr-3-eH-6-un)okcu)anerara (Ilpumep 29, 95,3 mr, 0,24 mmons) B TI'® (2 M) u Bome
(0,66 mur) mpu 0°C nobasmsun ruapokcun autus (1M) (0,254 mi, 0,25 MMOJTB) B TIepeMeIIiBalIA B TEYCHHUE 25
muH nipu 0°C. Jlo6asmsun eme 0,1 skB. ruapokcuaa autus. Cryctst 15 muna go6asmsun consHyto kucioty (0,5
H.) (0,242 mur, 0,12 mmoute) i moBeaeHus pH 1o okoio 5-6. PeakImoHHYIO0 cMeCh 3aMOPaXMBAIA U JINOQUITH-
3upoBaH. 90 MTr CBETIIO-)KEITOTO TBEPJOTO BEUIECTBA OYMINAIHM C IOMOINBI0 obOpamienHo-(pazoBoir BOKX
(YMC Carotenoid C30, 21,2 mm x 150 mm, 4 MxMm, conpspkeHHas ¢ Synergi Polar RP, 21,2 mm x 100 Mmm, 4 MKM,
0%-30% anerorutpuia B Boae, 20 mi/muH, 15 mun). [Tomygamm 23,6 mr (27%) yka3aHHOTO B 3ar0JIOBKE COCIH-
HeHus B Buze 6esoro teepaoro BeriectBa. CoelMHEHHE MPEACTABISUIO COO0M CMeCh INAacCTEpPEOMEPOB B COOT-
Homenuu 1:1. MC: 366 ES+ (C;5sH;4FN;Os).

'H SIMP (300 MTI'i, IMCO-dg) 8: 1,63 (s, 3H); 3,09 (m, 1H); 3,68 (m, 1H); 4,02 (m, 1H); 4,29 (s, 1H);
4,48 (d, 2H); 5,22 (m, 1H); 6,05 (m, 1H); 8,57 (m, 3H); 9,07 (m, 1H).

[Mpomexyrounoe coenunenne 35. (S)-Tper-ByTii-1-(TpeT-OyTHIAMMETHICHIHIOKCH )0y T-3-eH-2-m(3-
METHII-2-0KCOOYT-3-eHrT)Kapoamar

8BS0 Y N

K pactBopy (S)-tper-0yTii-1-(TpeT-0y THIANME THIICHITUIIOKCH ) 0y T-3-eH-2-1i1(2-(MeTOKCH(METHIT )aMHHO ) -
2-okcoatun)kapbamata (IIpomexxyrounoe coequnenne 5, 30,79 r, 76,48 mmons) B TT'® (200 M) mipu 0°C no-
GaBisuy ipomn-1-eH-2-wnmaraus 6pomun (0,5M B TT'®) (300 M, 149,90 mmoinp) u nepememmBanyu npu 0°C B
teyenne 1 4. Peaknuto ocranaBiuBaim nob6asneHueM 200 mur 10% TMMOHHOW KWCIOTHI, TOTIOTHUTEIHHO pas-
6asysu 100 MIT BOABI M OKCTPArupOBaIM MPOCTHIM 3pupom. OpraHHIecKUe BelIecTBa KOHIIEHTPUPOBAIIN U pac-
TBOPSUIH TTOJIy9€HHOE Maclio B MPOCTOM 3(Hpe M MpOMBIBAIX BOAOH U pacconoM. OpraHndeckre BelecTBa Cy-
IIMJIH Hal Cylb(haToM MarHus, (GIITPOBAIN U KOHICHTpHpOoBaH. [lociie nmpoBeacHus XpoMaTorpapun Ha CH-
mkarene (0%-20% sTunameraT/rekcaHbl) MONTyYain EIeBOH IpoaykT (26,2 r, 89 %) B Bume OeCBETHOTO Mac-
1a. MC: 384 ES+ (CyH37NO4S1).

'H SIMP (300 MT'i, IMCO-dg) 8: 0,02 (d, 6H); 0,83 (s, 9H); 1,27-1,38 (m, 9H); 1,80 (m, 3H); 3,71 (m,
2H); 4,34 (m, 2H); 4,61 (m, 1H); 5,17 (m, 2H); 5,77 (m, 1H); 5,85 (m, 1H); 6,03 (m, 1H).

[Mpomexyrounoe coenunenue 36. (S)-Tper-byTHin-2-((TpeT-0yTHIIUMETHICHITHIOKCH )METHI)-4-MeTHII-5-
0KCO0-5,6-murunponupuaut- 1 (2H)-kapOokcwnar
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PactBop  (S)-tper-OyTHii-1-(TpeT-Oy THIINMETHICHIMIOKCH )0y T-3-eH-2-1I1(3-MeTHII-2-0KCOOYT-3-CHIIT)
kapOamara (IIpomexxyTouHoe coequnenue 35, 26,18 T, 68,25 MMoup) B Tosyose (600 M) poayBaid a30TOM B
tedenne 15 wmuH. 3arem npobasmsmm  (1,3-Omc-(2,4,6-TpuMeTriiheHNI)-2-UMATA30THIUTHIITHIEH ) TUXJIOP(0-
n3onpomnokcupeHmwmMernieH)pyrennit (0,987 r, 1,57 mmois). Peaknmonnyro cmech nipu 65°C B Teuenwne 1,5 4.
PeakimoHHyI0 cMech KOHIIEHTPHUPOBAJIM Ha cuiMkareie. [locie mpoBepeHHs Xpomarorpauu Ha CHIIMKarelse
(0%-15% sTunanerar/rekcanbl) Hoydany neneBod npoaykt (21,18 T, 87%) B Buxe OecuserHoro macia. MC:
356 ES+ (C 3H33NO4S1).

'H SIMP (300 MTI'ti, IMCO-de) 8: 0,01 (d, 6H); 0,81 (s, 9H); 1,42 (s, 9H); 1,75 (m, 3H); 3,74-3,89 (m,
3H); 4,04-4,32 (m, 1H); 4,67 (m, 1H); 6,88 (m, 1H).

IMpomexyrounoe coemunenne 37. (2S,5S)-tper-byTnn-2-((Tper-Oy THIANMETHICHITMIIOKCH )METHIT)-5-
THAPOKCH-4-MeTHII-5,6-auruaponupunus- 1 (2H)-kap6okcunar

TBSO” @/
AN o

boc

K pactBopy xmopuna uepus (III) (14,68 r, 59,57 mmons) u (S)-tper-OyTnn-2-((TpeT-OyTHIAUMETHII-
CUITMIIOKCH )METHI )-4-MeTHI-5-0kc0-5,6-muruaponupunut- 1 (2H)-kapookcunara ([IpomMexyTouyHOe COeTUHEHUE
36, 21,18 1, 59,57 MmMoib) B Metanodie (300 M) mobasisiiau 6oporunpun Hatpust (2,254 r, 59,57 MmMmons) 1o Jac-
M nipu 0°C. ITo mpomiecTBUU 15 MUH PEakIMOHHYIO CMECh Pa30aBIsUTA HACKHIIIEHHBIM PAacTBOPOM XJIOPHIA
ammonwmst (100 mur) m Bomoi#t (100 mur), 3aTeM ABaKIBI SKCTPATHPOBATH JUITHIIOBBIM dpupoM. OpraHndeckue
SKCTPAKTHI TIPOMBIBAIIM PACCOJIOM, CYIITHIN HaJ Cylb(aToM Maraus, GUIbTPOBAIM M KOHIEHTpHpoBanu. [locie
npoBeneHus xpomarorpaduu Ha crmkarene (0-20% sTuanerat/reKcaHsl) MoTydand 1eieBoil mpoaykr (19,45
T, 91%) B Bune 6ecuetnoro macia. MC: 358 ES+ (CgH3sNO,Si).

'H SIMP (300 MI', IMCO-dg) &: 0,02 (s, 6H); 0,86 (s, 9H); 1,39 (s, 9H); 1,69 (m, 3H); 2,63-2,72 (m,
1H); 3,59 (m, 2H); 3,82 (m, 1H); 4,03 (m, 1H); 4,21 (m, 1H); 5,04 (d, 1H); 5,38 (m, 1H).

[Ipomexxyrounoe coeauaenue 38. N-(AJmiokcH)-2-HuTpoOeH30ICYIb(hoHaAMHET
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K nmepememmBaemomy pactBopy ruapoxiopuaa O-ammuiruapoxcwiamuna (147,05 r, 1341,59 mmons) B
AXM (2,5 n) mpu 0°C nobGasmstmi mupuan (318 mi, 3948 MMmonb), a 3aTeM Mo 4acTsM 2-HUTpoOeH3ou-1-
cynbponmxnopun (250 r, 1128,05 MMoinb) B TBEpIOM BHJE. 3aTeM PEaKIMOHHYIO CMECh NEPEMELINBAIIN TIPH
TOH ke Temmeparype B TedeHue | 4. 3a 3aBepiieHueM peakuuu cieamin ¢ nomouisio TCX. Peakunio ocranas-
muBanu go6asnerueM 1,5 H. HCI (1 ). Opranudeckuii coi OTACISUIH, MPOMBIBAIH BOJOH (250 M), pacconom
(250 mun), cymmnu Hag 6e3BomHBIM Na,SO,4, GHIBTPOBANN W KOHIICHTPHUPOBAIM B BaKyyMe C TOJy4EeHHEM OC-
TaTKa. HeounmmeHHoe BemecTBO OYMINAIN IyTeM KPUCTAUTH3AINH ¢ Mcmoyib3oBaHneM cmecu EtOAc u metpo-
neitHoro a¢wupa (1:3) (800 mur) m momydamm 202 © yKa3aHHOTO B 3aroJIOBKE COCIWHEHHUS B BHUJAE CBETJIO-
KOPHUYHEBOTO TBEPOTO BEIIECTBA.

MatouHBIi pacTBOp KOHIEHTPUPOBAIHN M OYHIIAIN C IOMOIIBIO KOJIOHOYHON XpoMmaTorpadui Ha CHIIMKA-
rese (60-120 mem) ¢ ucronb3oBaraneM cMecu EtOAc u metponeitHoro a¢upa (7:3) ¢ momydenuem eme 19,1 r
YKa3aHHOTO B 3arojlOBKE COCIMHEHHs B BHIE XXEITOro TBepAoro BemectBa. OOmmi BbIXoJ cocTaBui 76%.
CBDOXX: 257 (M-1) mas CoHoN,OsS.

'H SIMP (400 MI'ry, IMCO-dy): & 4,36-4,38 (m, 2H), 5,22-5,32 (m, 2H), 5,84-5,91 (m, 1H), 7,92-7,96 (m,
2H), 8,02-8,05 (m, 2H), 11,07 (s, 1H).

[Mpomexyrounoe coepunenue 39. (2S,5R)-rper-bytnin-5-(N-(annmnokcu)-2-HuTpodh eHUICY TP OHAMUIO)-
2-((TpeT-Oy T AMMETHIICHITHIIOKCH ) METHIT ) -4-MeTHII-5,6- nuruaponupunni- 1 (2H)-kapOokcunat
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K pactBopy (2S,5S)-Tper-OyTHin-2-((TpeT-0y THIIUMETHICHINIOKCH)METHI)-5-THAPOKCH-4-MeThII-5,6-
muruaponupuani-1(2H)-kapbokemnara (Ilpomexyrounoe coequnenne 37, 19,45 r, 54,40 Mmoib) B TONTyOIIe
(300 mur) mpu KOMHaTHO# Temneparype nobasisun Tpudenmwipochun (17,06 r, 65,28 mmons), N-(amIHiIokcH)-
2-autpobensoicynbdonamun ([Ipomexyrounoe coenuuenue 38, 14,05 r, 54,40 MMOJb) U TUHU3OIPOITHIA30IH-
kapOokcmnat (12,85 mi, 65,28 mmons). CycTs 2 9 peakIMOHHYI0 CMECh KOHIICHTPUPOBAIN Ha CHIUKArele u
ounmanu. [Tocne nposenerus xpomatorpadru Ha cunukarene (0%-50% sTunanerar/TeKcaHbl) MOTydald [eje-
Bol mpoaykr (25,2 , 78%) B Buze xkenroro macia. MC: 598 ES+ (C,;H,3N;04SSi).

'H SIMP (300 MI't, IMCO-dg) 8: 0,00 (s, 6H); 0,83 (s, 9H); 1,31 (m, 9H); 1,34 (m, 3H); 3,10-3,25 (m,
1H); 3,59 (m, 2H); 3,99-4,41 (m, 5H); 5,17 (m, 2H); 5,72 (m, 2H); 7,93-8,16 (m, 4H).

IIpomexyrounoe coequaenue 40. (2S,5R)-tper-bytmn-5-(N-(ammmnokcn)-2-HUTpoheHUICYTbPOHAMHUIO )-
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2-(TupoKCUMeTHI)-4-MeTHII-S5,6-turuaponupuans- 1 (2H)-kapbokcunar
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K pactBopy (2S,5R)-Tper-0yTun-5-(N-(ammmioken)-2-HuTpodeHmIcyibponamuao)-2-((TpeT-0yuiaaume-
THJICHIIMIIOKCH )METHI)-4-MeTIII-5,6-nuruaponupuant- 1 (2H)-kapbokennata (IlpomexxyrouHoe coenunenue 39,
1 r, 1,67 mmonns) B TT'® (11 mur) mpu 0°C noGasisum Gpropun terpadyrnnammonus (1M B TT'®) (2,175 mu, 2,17
MMoub). Crryerst 90 MUH peakIIMOHHYIO cMech KOHIIGHTPHPOBAIM Ha crnkaresne. Ilocie npoBeaeHus XxpoMaTo-
rpadun Ha cunukarene (0%-70% stunanerar/rekcansl) noxydanu nenesoit npoaykrt (0,732 r, 90%) B Bune xo-
puaHeBaTO-0exkeBo meHsl. MC: 484 ES+ (C,1HyoN30gS).

'H AMP (300 MTI'u, IMCO-de) &: 1,31 (m, 9H); 1,35 (m, 3H); 3,20 (m, 1H); 3,41 (m, 2H); 3,96-4,37 (m,
5H); 4,76 (m, 1H); 5,19 (m, 2H); 5,66-5,84 (m, 2H); 7,94-8,18 (m, 4H).

IIpomexyrounoe coemuuenue 41. (2S,5R)-5-(N-(Ammnokcu)-2-HuTpodeHmicybhoramuo)-1-(Tper-

OyrokcukapooHm)-4-MeTri-1,2,5,6-TeTparuaponupuauH-2-KkapOoHOBask KUCIOTa
o}

|
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K pactBopy #onHo# xucioTsl (6 T, 31,26 MMous) Bo BinaxkHoM anetonutpuiie (60 M) (0,75 06.% Bojbl)
Ipu KOMHaTHOH Temneparype mobasisum okcna xpoma (VI) (10 mr, 0,10 mmoins). CMmech nepeMenrBali 10
nonHoro pactBopenus. K pacrBopy (2S,5R)-tper-0yTuin-5-(N-(ammunokcu)-2-HuTpodheHnIcyabpoHaMuo)-2-
(runpoxcumeTnin)-4-meTnin-5,6-muruaponupuaui- 1 (2H)-xap6okcunara (IIpomexxyrounoe coequnenue 40, 5 T,
10,34 mmomnp) Bo BaxkaoM aneronutpuire (60 mi) (0,75 06.%) npu 0°C mo xamisMm go0aBIsuM paHee MOTyIeH-
HBIA pacTBOp HOMHOM KUCIOTHI/OkcHuaa xpoma (60 M, 3 akB.). Crycts 30 MUH peakIMOHHYIO CMECh Pa30aBIIsLIH
npocThIM 3¢upoM u npombiBand 10% ITUMOHHON KHCIIOTOHM, HACHIIIEHHBIM PacTBOPOM OWKapOOHaTa HATPHA U
paccosnom. OpraHudecKre BeIIecTBa CYIIMIN Hal Cylab(aToM MarHus, GHIbTPOBAIN M KOHIICHTPHPOBAIHN C MO-
JTydeHHeM opamkeBoi nensl (4,16 T, 81%). MC: 498 ES+ (C,;H,7N300S).

'H AMP (300 MTI'u, IMCO-de) 8: 1,26 (m, 9H); 1,31 (m, 3H); 3,02-3,25 (m, 1H); 3,90 (m, 1H); 4,17 (m,
3H); 4,65-4,77 (m, 1H); 5,12-5,21 (m, 2H); 5,68 (m, 1H); 5,88 (m, 1H); 7,92-8,17 (m, 4H).

[Mpomexyrounoe coepunenue 42. (2S,5R)-rper-bytnin-5-(N-(ammmnokcu)-2-HuTpodh eHUICY TP OHAMUIO)-
2-kapbamoni-4-metwii-5,6-muruaponupuans- 1 (2H)-kapbokcunar

|
_N N,O\/\

|
Ns

K pactBopy (2S,5R)-5-(N-(ayumnokcn)-2-HutpodeHmicynbhonamuno)- 1 -(rper-0yrokcnkapOoonm)-4-
metmi-1,2,5,6-rerparunponupuanH-2-kapooHoBoit kucnotsl (IIpomexyrounoe coemmuenue 41, 4,16 1, 8,36
MMoutb) B JIM®A (35 mi1) mpu KOMHATHOW TemmepaTtype n100aBisian xiopun ammonus (0,895 r, 16,72 MModb),
HATU (4,77 r, 12,54 mmons) u DIEA (5,84 mi, 33,45 mmons). Cryets 15 MUH peakIMOHHYIO CMeCh pa30aBiisi-
JIM 3THJIAIIETaTOM, TPOMBIBAIN HACKHIIIEHHBIM PAacTBOpPOM OWKapOOHAaTa HATPHS M IBaXKIBI -CMECBHIO paccojia |
BOZBI B cooTHOMEeHNH 1:1. OpraHndeckrie BEMIecTBa CYIIMIN HAJl Cylb()aToM Maraus, QUIbTPOBAIN U KOHIICH-
TpupoBaiu. [locne nBykpatHOTO mpoBemeHus xpomatorpadun Ha cumkarene (0%-80% sTumaneTat/TeKcaHbl)
MOJTy4ajIy meseBoi mpoaykT (2,16 r, 52%) B Buae xenroit mersl. MC: 497 ES+ (C,HpsN4OgS).

'H SIMP (300 MT';, IMCO-de) &: 1,26 (m, 9H); 1,37 (m, 3H); 3,12-3,35 (m, 1H); 3,80 (m, 1H); 4,18 (m,
3H); 4,64-4,79 (m, 1H); 5,13-5,22 (m, 2H); 5,68 (m, 1H); 5,88 (m, 1H); 7,04 (m, 1H); 7,45 (bs, 1H); 7,90-8,18
(m, 4H).

IMpomexyrounoe coemunenune 43. (2S,5R)-5-(N-(Ammmnoken)-2-HuTpodeHuncynbhoHaMuI0)-4-MeThI-
1,2,5,6-TeTparnAponupHIHH-2-KapOoKcaMu

|
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K  pactBopy  (2S,5R)-tper-OyTii-5-(N-(ammminokcu)-2-HuTpoheHuICcyabhoHaMu 10 )-2-KapOamMomi-4-
MeTwi-5,6-murunponupuant- 1 (2H)-kapookcunara (Ilpomexxyrounoe coequnenue 42, 2,16 r, 4,35 mMMoib) B
JAXM (20 m1) npu KOMHaTHOH TemIieparype pobasmsii opomun nuaka (0,700 mur, 13,05 mmons). [Tocne nepe-
MEIIMBaHKS B TEUCHUE HOYH NPH KOMHATHOW TeMIlepaType peakIMOHHYIO CMECh pa30aBIsuid AUXIOPMETaHOM H
MPOMBIBAJIN HACBIIIEHHBIM PacTBOpPOM OMKapOOHaTa HaTpus U paccoioM. OpraHUYecKHe BEIeCTBa CYIIMIN Hal
cynbhaToM MarHusi, GUILTPOBAIM M KOHICHTPUPOBAIM C IOJy4YeHHeM weneBoro npoaykra (1,450 r, 84%) B
Bujie xkentoi mensl. MC: 397 ES+ (Ci¢H,0N4OgS).
'H SIMP (300 MI'u, IMCO-de) 8: 1,65 (m, 3H); 2,71 (m, 3H); 3,76 (m, 1H); 3,95 (m, 1H); 4,18-4,42 (m,
2H); 5,23 (m, 2H); 5,82 (m, 1H); 6,02 (m, 1H); 7,05 (bs, 1H); 7,30 (bs, 1H); 7,93-8,18 (m, 4H).
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IIpomexxyrounoe coenuueHue 44. (2S,5R)-5-(anmmiokcuamuno)-4-metmi-1,2,5,6-TeTparuiponupuInH-2-
kapOokcamua u (2R, SR)-5-(ammunokcnamnHo)-4-metmii-1,2,5,6-reTparuiponupuanH-2-kapOookcaMug

K pactBopy (2S,5R)-5-(N-(ayumnoken)-2-HutpodeHmicynbhonamuno)-4-metui-1,2,5,6-rerparuaponupu-
nmuH-2-kapookcamuna (IIpomexyrounoe coenuuenne 43, 1,4 1, 3,53 mmonb) u kapbonata mesus (9,21 r, 28,25
mmoinb) B TT'® (100 mur) mpu koMHaTHOH TemrepaTtype nobdasiusainu PS-trmodenon (3-(3-mepkanrodenun)mpo-
naHaMugoMeTranouctapon) (1,55 mmons/r) (9,12 r, 14,13 mmorns). [locie nepeMenMBanus B TCUCHUE HOYU
NpY KOMHATHOW TEMIIEpaType PEaKIHOHHYIO CMECh (PHIBTPOBAIU UYEpe3 MOPUCTYIO CTCKISHHYIO BOPOHKY U
JIBX]IbI MPpOMBIBAIN cMoy JIXM. OunbTpaT KOHUEHTPUPOBAIM C MOJyUYeHHEM KenToro macia. [locie mpoe-
neHus xpomarorpadun Ha cumukarene (0-5% MeTaHOJ/ INXIOpMETaH) IMOTydald CMECH TPaHC- U IHC-U30MEPOB
B cootHomenuu 3:1 (0,473 1, 63,4%) B Bume cBeTio-xKenToro Macyia. CMech MCIIONIBb30BaNU fanee 0e3 pasmene-
aust. MC: 212 ES+ (C10H17N302).

'H SIMP (300 MI'u, IMCO-de) &: 1,73 (m, 3H); 2,63 (m, 1H); 2,97 (m, 1H); 3,01 (m, 1H); 3,60 (m, 1H);
4,12 (m, 2H); 5,11-5,26 (m, 2H); 5,92 (m, 1H); 6,45 (m, 1H); 7,00 (m, 1H); 7,33 (bs, 1H).

IIpomexyrounoe coeamaenue 45. (2S,5R)-6-(Ammmnoken)-4-meTui-7-okco-1,6-auazadbunnkino[3.2.1]okt-
3-eH-2-KapOOKCaMHUT

o] 0 \=
K pactBopy (2S,5R)-5-(ammmnokcnamuno)-4-Metri-1,2,5,6-TeTparuiponupuanH-2-kapOookcaMuaa |
(2R,5R)-5-(anmunokcnamMuHo)-4-metmit-1,2,5,6-rerparuapornmpuani-2-kapookcamuaa  (IIpomexyrounoe  co-
enunenue 44, 0,429 r, 2,03 mmons) u DIEA (1,415 mu, 8,12 mmons) B anierorutprite (170 mi) mpu 0°C nobas-
nsma tpudocered (0,241 r, 0,81 mmons) B Buae pactBopa B aneroHutpuie (1,5 mi) co ckopocthio 0,1 MiI/MUH.
ITocne 3aBepiieHns 100aBICHUS PEAKIMOHHYIO CMEChH ITOIOTPEBAIIH 10 KOMHATHON TEMIIEpaTyphl M TIePEMEIIIH-
BaJIM B TE€UCHHE ABYX IHEH. PeakumoHHyI0 cMech pa30aBisUTH 3THIIALIETaATOM, IPOMBIBAIHM HACBHIIICHHBIM pac-
TBOpOM OmKapOoOHaTa HATPHUS M PACCOJIOM, CYIIHIN HaJ CYJIb(PaToM Maraus, (UIbLTPOBaIN M KOHIICHTPUPOBAJIH.
ITocne mpoBenenus xpomarorpadun Ha cumkarene (0%-20% sTmwianerar/rekcansl) noxyvand npoaykr (0,312
T, 64,8%) B BUze cBerio-xentoro macia. MC: 238 ES+ (C;;H5N30;).
'H SIMP (300 MT't, JIMCO-de) &: 1,79 (m, 3H); 3,19 (m, 2H); 3,81 (m, 1H); 4,12 (m, 1H); 4,36 (m, 2H);
5,24-5,45 (m, 3H); 5,89-6,00 (m, 1H); 7,28 (bs, 1H); 7,49 (bs, 1H).
Mpumep 31. (2R)-Dtmn-2-(((2S,5R)-2-kapbamonn-4-meTii-7-okco-1,6-nuazadbunukino[3.2. 1 JokT-3-eH-6-

WIT)OKCH)-2-(ropanerar
|
HzN) (\j/
N F

J—N_ =
° O/»/O\/
o}
Mpumep 32. (25)-Dtrn-2-(((2S,5R)-2-kapdamonn-4-meTii-7-okco-1,6-nuazadbunukino[3.2. 1 JokT-3-eH-6-

WI)OKCcH)-2-ropanerar
0

HZNJ"" X
S

A
© O’S//o\/
o}
ITpumepsnr 31-32.

K pactBopy (2S,5R)-6-(ammmnoken)-4-meTui-7-okco-1,6-auazadbunmkino[3.2.1]okr-3-eH-2-kapObokcamMua
(ITpomexyTounoe coemuuenue 45, 0,2972 r, 1,25 mmons) B MeTaHodie (6 MIT) P KOMHATHOW TeMIiepaType J0-
Gasisumn 1,3-mumetmnbapoutypoByro kucioty (0,391 1, 2,51 Mmmons) u Tetpakuc(TpudeHmihochuH)mamiaaii
(0) (0,145 1, 0,13 MMoIIB). PeakImmoHHYIO CMECh MEepEeMENTMBAINA TP KOMHATHOW TEMIlEpaTrype B TeUCHHE 2 4,
3aTeM KOHLICHTPUPOBAJIH C ITOJIydCHUEM OpaHXeBoi IieHkH. OpaHkeByIo IUIEHKY pacTBopsui B JIMDA (6 mu).
Jo6aemsu kapoonat kamust (0,519 r, 3,76 mmons) u stmnopomdroparerat (0,592 mi, 5,01 Mmmons). Peakimon-
HYI0 CMECh TICPEMEIINBAIIN B TCUCHHE HOYH IPU KOMHATHOW TEMIIEpaType, 3aTeM pa30aBIsLId ITHIANECTATOM U
¢unbTpoBanu yepe3 0,45 MkM GUIBTp VIS YAAICHUS TBEPOro KapOoHaTa Kanus. OUibTpaT IBaX bl IPOMBIBA-
JIM CMECBIO paccolia U BOIbI B cooTHomeHuu 1:1. OpraHnyeckue BEMIECTBA CYIIIN Hall Cyab(paToM MarHus,
¢unpTpoBaNM M KOHICHTpUpoBanmu. [locie mpoBeneHus xpomatorpadun Ha cwmkarene (0-65% stumanerat/
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TEKCaHBI) MOJyYalld CMECh TUacTepeoMepoB B cootHomenuu 1:1, 372 mr, 99%. Paznenenue nuactepeomMepoB
TIPOBOVIIN C TIOMOIIBIO oOparieHHo-(pazoBoit BOXX (Atlantis T3, 19 mm x 150 mm, 5 mxMm, 20-40% ameToHHT-
puna B Bogne, 20 mn/muH, 15 mun). [Tocne mnodunmzanum nomyyanu oba tuactepeomMepa B BUE OSIBIX TBEPABIX
BellecTB. BbUTH MoJTydeHs! ceyIomue MpoIyKTHL.

ITpumep 31. (IlepBrrit amonpyemsiii tuactepeomep): 108,8 mr, 29% MC: 302 ES+ (C1,H;4FN;05).

'H SIMP (300 MI', IMCO-dg) &: 1,23 (t, 3H); 1,82 (m, 3H); 3,19 (m, 1H); 3,29 (m, 1H); 3,96 (m, 1H);
4,23 (m, 1H); 4,24 (q, 2H); 5,52 (m, 1H); 6,28 (m, 1H); 7,32 (br s, 1H); 7,56 (br s, 1H).

IIpumep 32. (Bropoii amonpyemsrii quactepeomep): 103,3 mr, 27% MC: 302 ES+ (C,H;6FN30s).

'H SIMP (300 MI', IMCO-dg) &: 1,27 (t, 3H); 1,81 (m, 3H); 3,21 (m, 1H); 3,31 (m, 1H); 3,82 (m, 1H);
4,24 (m, 1H); 4,28 (q, 2H); 5,52 (m, 1H); 6,17 (m, 1H); 7,32 (br s, 1H); 7,55 (br s, 1H).

CTepeoXuMHIO JBYX ITHACTEPEOMEPOB ONPEASIIIN Ha OCHOBAHMH HOPSIKA MX DIIOMPOBAHMUS, a TAKKe Ha
OCHOBaHWW WHTHOMPYIOMIEH aKTHBHOCTH COOTBETCTBYIONIMX KapOOHOBBIX KHCIOT (TpuMepsl 33 m 34): Goiee
AKTUBHYIO KHCJIOTY, COOTBETCTBYIOIIYIO IIEPBOMY AIIIONPYEMOMY JHacTepeoMepy, 0003Havamn kak R-u3zomep.

IMpumep 33. (2R)-2-(((2S,5R)-2-Kapbamonn-4-meTui-7-okco-1,6-auazadbunmkio[ 3.2.1]okT-3-eH-6-11) OK-
cH)-2-(pTOPYKCYCHOI KUCIIOTHI JINTHEBAS COJIb

N

o O/YOH

o]

K pactBopy (2R)-a3tmin-2-(((2S,5R)-2-kapbamomi-4-mMeTui-7-okco-1,6-muazadumukino-[3.2.1]okr-3-eH-6-
nn)okcn)-2-propanerara (IIpumep 31, 96,6 mr, 0,32 mmons) B TT'® (3 M) u Boge (1 M) mpu 0°C moGassin
runpokcun mutus (0,337 v, 0,34 MMoIb). PeakIIMOHHYIO CMECh BBIICPKUBAJIH HA JICASHON OaHEe M TepeMeIu-
Banu B TeueHue 15 muH. [Jobasmstm eme 0,2 3xB. ruapokcuna mutus. Crycrs 15 mun pH peakunonHo# cmecu
noBoawn 1o 3HadeHus pH = 7 ¢ momomrsio 0,5 H. HCl. TT'® BrimapuBaiu, a OCTaBIIMICS BOJHBIA PacTBOp 3a-
MOPaKUBAIHA U JIMO(DHUIM3UPOBAIH C IMOTYyYCHHEM OJICTHO-XKEITOro TBEpAOro BemlecTBa. [locie mpoBeacHUs
obpamenno-dazopoit BOXX u muodummzammuu (YMC Carotenoid C30, 19 MM x 150 MM, 5 MKM, conipsbkeHHAs C
Synergi Polar RP 21,2 mm x 100 MM, 4 MM, 0-40% anerorutpuia B Boze, 20 Mi/MuH, 15 MuH) morydann yka-
3aHHOC B 3arojJIOBKC COCJMHCHHE B BHJIC Oenoro TBepaoro BemiecTBa, 34,8 wmr, 40%. MC: 274 ES+
(C1oH12FN;05).

'H SIMP (300 MT';, IMCO-de) &: 1,83 (m, 3H); 3,21 (m, 2H); 3,91 (m, 1H); 4,16 (m, 1H); 5,33 (m, 1H);
5,44 (m, 1H); 7,27 (br s, 1H); 7,53 (br s, 1H).

IIpumep 34. (2S)-2-(((2S,5R)-2-Kapbamonn-4-meTui-7-okco-1,6-auazadunmkino[3.2.1]okr-3-eH-6-1i1)0K-
CH)-2-PTOPYKCYCHOM KUCIOTHI JINTHEBAS COJTh

YkazaHHOe B 3arojloBKe coeauHeHue monyqand u3 (2S)-3tun-2-(((2S,5R)-2-kapbamonin-4-MeTHi-7-0Kco-
1,6-muazabuiukio|3.2.1Jokr-3-eH-6-mn)okcH)-2-propamerara (mpumep 32, 91,8 mr, 0,30 MMOJIB) COTITACHO Me-
Tonuke Ui mpuMmepa 33. YcIoBHSA OYMCTKH OBUIM aHAJOTHYHBIMH; TIOCIE JTHOQMIN3ALINN MOTydalld TPS3HO-
6enoe TBepaoe BemectBo, 11,7 Mr, 14%. MC: 274 ES+ (CygH,FN;05).

'H SIMP (300 MT';, IMCO-de) &: 1,81 (m, 3H); 3,21 (m, 2H); 3,87 (m, 1H); 4,16 (m, 1H); 5,25 (m, 1H);
5,45 (m, 1H); 7,28 (br s, 1H); 7,54 (br s, 1H).

Mpumep 35. (2R)-Mzomponmn-2-(((2S,5R)-2-kapbamonin-4-meTmi-7-0kco- 1,6-auazadummkio|[3.2. 1 ]okr-3-

€H-0-1JT)OKCH)-2-(hTopareraT
)
HzN) /.,K\j/
N F

o)_N‘O/S//O
&
pumep 36. (2S)-Mzomponmn-2-(((2S,5R)-2-kapbamonin-4-meTmin-7-0kco- 1,6-auazadummkio|3.2. 1 ]okr-3-

€H-0-1T)OKCH)-2-(hTOpareraT
o)
HZN)"MQ/

N F
N
e} ko) 0.
oy
K pactBopy (2S,5R)-6-(ammmnokcn)-4-meTui-7-okco-1,6-auazadbunukio[3.2.1]okr-3-eH-2-kapObokcamMuia
(ITpomexyTounoe coequnaenue 45, 0,15 r, 0,63 MMo:1b) B MeTaHoJIe (3 MJT) TP KOMHATHOM TeMIieparype n100aB-
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mwumm 1,3-numernn6apouryposyro kuciory (0,197 1, 1,26 Mmmois) u terpakuc(tpudennindocdun)namnaanii (0)
(0,073 r, 0,06 MmmoB). PeaknnonHyo cMech epeMeIBaIy Ipyd KOMHATHOH TeMIepaType B TeueHHe 2 4, 3aTeM
KOHIICHTPUPOBAJIN C MOJIYICHUEM OpaHkeBo TuieHKH. OpamKeBYIO TUIEHKY pacTBopsuid B JIMDA (4 mn). Jlo-
Gasisun kap6oHat kamust (0,175 1, 1,26 MMous) 1 uzonponmi-2-6poM-2-proparierat (ITpoMexyrodnoe coean-
Henue 18, 0,377 r, 1,90 mmoutp). PeaknimoHHyI0 CMeCh TIepeMEeNTUBAIHA MPU KOMHATHOW TeMIlepaType B TeUESHUE
4,5 4, 3aTeM pa30aBIsIIN dTUIIALETATOM U QribTpoBasu depe3 0,45 MkM QUABTP AJIS yIajdeHHsl TBEPAOTO Kap-
Oonara kanmusa. OUIBTPAT ABaXKIBI MPOMBIBAIIM CMECHIO paccojia M BOIBI B cooTHomeHHu 1:1. Opranmdeckne
BEIIECTBA CYIIWIHN HaJ Cylb(aToM MarHus, QIITPOBAIN M KOHIEHTpHpoBaiH. [locie mpoBeaeHns Xpomaro-
rpadun Ha cumkarene (0-65% sTuianeraT/reKcaHsl) MONydalad CMECh ITHACTEPEOMEPOB B cooTHoUIeHHH 1:1,
196 mr, 98%.Pa3nenenue auactepeoMepoB MPOBOIMIIH € MOMOIIBI0 oOpameHHO-(azoBoit BOXKX (Atlantis T3,
19 mm x 150 MM, 5 MxM, 20-40% aneroruTpuia B Boxe, 20 mu/muH, 15 mun). [locne mrodunmsanuy moryyanu
o0a nuactepeoMepa B Bue OENbIX TBEPIBIX BELIECTB.

Ipumep 35. (IlepBbrii amoupyemsiii tuactepeomep): 58,6 mr, 31%. MC: 316 ES+ (C;3H3FN;0s5).

'H SIMP (300 MT';, IMCO-de) &: 1,22 (m, 6H); 1,81 (m, 3H); 3,17 (m, 1H); 3,34 (m, 1H); 3,93 (m, 1H);
4,22 (m, 1H); 5,01 (q, 2H); 5,51 (m, 1H); 6,23 (m, 1H); 7,31 (br s, 1H); 7,54 (br s, 1H).

[pumep 36. (Bropoii amoupyemerii quactepeomep): 53,8 mr, 29%. MC: 316 ES+ (Ci3H;sFN;05).

'H SIMP (300 MT';, JIMCO-de) &: 1,28 (m, 6H); 1,81 (m, 3H); 3,19 (m, 1H); 3,29 (m, 1H); 3,82 (m, 1H);
4,24 (m, 1H); 5,06 (m, 1H); 5,52 (m, 1H); 6,14 (m, 1H); 7,32 (br s, 1H); 7,55 (br s, 1H).

[Ipomexyrounblie BemecTBa 46-50 ObUTH LIETICHANPABICHHO POIYIICHBI.

IIpomexyrounoe coemuHenue S1. (R)-tper-ByTni-4-(uuxionponi(THIPOKCH )METHI)-2,2-THMETHIIOKCa-

30JTUTMH-3-KapOOKCHIIAT
o OH
>l\r\f
boc

K pactBopy (R)-Tper-OyTmin-4-popmun-2,2-nuMeTmiiokca3onuant-3-kapookcmnara (Aldrich, 12,44 1,
54,26 mmoip) B TT® (150 mi) mpu -78°C mobaBmnsumm nukimonponwaMaraus opomun (217 mur, 108,52 MMonb),
MO KarursiM. PeakMoHHOM cMecH JaBajii HarpeThes 10 KOMHATHOM TeMIepaTyphl U MEepeMeIInBali B TCUCHUE
HOuM. Peakmmio ocTaHaBIMBaIM NOOAaBICHHEM BOJBI M Paz0aBIUIM 3THIALIETATOM U paccoiioM. [lomyueHHyIO
SMYNBCHIO (QUIBTPOBAIM Yepe3 LENUT U pazfelisuii cyion. OpraHuyecKue BEIIECTBa CYLIMIM Haj Cylb(haToM
MarHusi, GuIbTpoBany U KoHIeHTpupoBanu. [locie mpoBenenus: xpomarorpadun Ha cumkarene (0-20% stu-
areTarT/reKcaHbl) MOJTydJall yKa3aHHOE B 3ar0JIOBKE COSIMHEHHUE B BHJIE CBETIIO-KenToro Macia (12,47 r, 85%).

'H SIMP (300 MI't;, IMCO-de) &: 0,16 (m, 2H); 0,37 (m, 2H); 0,82 (m, 1H); 1,45 (m, 15H); 2,87 (m, 1H);
3,86 (m, 2H); 3,97 (m, 1H); 4,74 (m, 1H).

[Mpomexyrounoe coexunenue 52. (R)-rper-byrmn-4-(nukionponankap6oHui)-2,2 - TMMETHIOKCa30IHIHH-

3-kapOoKcmIaT
o o}
Sy
boc

K pactBopy (R)-Tper-0yTHi-4-(uukionponui(rugpoKch)METH)-2,2 - TUMETHIOKCa30IHUH-3-KapOoKCH-
nata (ITpomesxxyrounoe coemunenue 51, 12,47 r, 45,95 mmonp) B IXM (300 M) ipu KOMHATHOH TeMIIepaType
nobapnsn epuonat Jlecca-Maprtuna (29,2 T, 68,93 MMoIb). PeakmMoHHYI0 CMeCh TIepEMENTHBAIA B TEUCHHE
HOYH, 3aTeM Pa30aBIsUIA dTHIALIETATOM M MPOMBIBAIM HACHIIIICHHBIM pacTBOpoM OnkapOoHaTa Hatpus. O0pa3o-
BBIBAJIACH AMYJIBCHS, KOTOPYIO (GMUIBTpoBAIK Yepe3 HenuT. CIon pa3iessuii ¥ IPOMBIBAJIN OPTaHWYECKIE BeIle-
cTBa paccoioM. OpraHudecKre BEeIecTBa CYIIWINA Hal CYyIh(PaToM MarHus, GUIbTPOBAIN U KOHIICHTPHPOBAIIH.
[Mocne nposenenust xpomarorpaduu Ha cunukarene (0-20% sTuinaneraT/TreKcansl) HOTydald YKa3aHHOE B 3aro-
JIOBKE COeMHEHHUE B BHjE OcecuBeTHOro Macina (11,15 r, 90%).

'H SIMP (300 MI't;, IMCO-de) &: 0,90 (m, 4H); 1,38 (m, 12H); 1,54 (m, 3H); 2,12 (m, 1H); 3,94 (m, 1H);
4,18 (m, 1H); 4,56 (m, 1H).

IIpomexxyrounoe coequnenue 53. (S)-tper-bytun-4-(1-uukaonponuIBUHI)-2,2- TUMETUIOKCA30IUANH-3-
KapOOKcHIaT

o}
>‘\Nf
boc
K cycnensun tper-Oyrtmiara kamus (9,29 r, 82,80 MmMoib) B mpocToM sdupe (250 mi1) mpu KOMHATHOM
Temriepatype podasisum 6pomun Metuntpudenmipochonus (29,6 r, 82,80 mmons). CMmech npuobpeTaina SpKo-
JKeNTHIN 1BeT U ee HarpeBaun 10 40°C B Teuenue 1 4. CMech oXJTakIaau 10 KOMHATHON TEMIIEpaTyphl U 100aB-
s pactBop  (R)-TpeT-OyTri-4-(IKIIonponankapOooHu)-2,2-TMMeTHIIOKca30uanH-3-kapookcmnara (IIpo-
MexyTouHoe coeauaenne 52, 11,15 1, 41,40 mmons) B ipocToM 3dupe (30 MiT), 1 mepeMeBaId PEAKITHOHHYIO
CMeCh MepeMeIlMBaIi B TeueHue 2 4. Peakiuio ocTaHaBimBany godasieraneM Bobl (10 MiT) U pa3mensiuii Clou.
Bonublii cnolt 0THOKPAaTHO AKCTParupoBaid MpocThM 3¢upom. OOBeIUHEHHBIE OPTaHUYECKHE YKCTPAKTHI CY-
WM HaJ cynb(haToM MarHus, GIITPOBAIN U KOHICHTpHpoBaiH. [locie nmpoBeneHns xpomaTorpadun Ha CH-
mukareine (0-15% sTunanerar/rekcaHsl) MOJSy4aiad yKa3aHHOE B 3arojIOBKE COEIMHEHHE B BHAE OECIIBETHOTO
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macna (9,84 r, 89%). 'H SIMP (300 MTI'u, IMCO-dg) 8: 0,42 (m, 2H); 0,65 (m, 2H); 1,43 (m, 16H); 3,76 (m,
1H); 4,09 (m, 1H); 4,27 (m, 1H); 4,66 (m, 2H).
[Mpomexyrounoe coexmuenue 54. (S)-Tper-ByTHi-1-(Tper-OyTHIANMETHICHIHIOKCH)-3-IIMKIOIPOITHII-

OyT-3-eH-2-unkapdamar
TBSO/\E)%

HN.
boc

K pactBopy (S)-Tper-0yTun-4-(1-muKionponmIBHHIN)-2,2-TUMETHIOKCa30 i IuH-3-kapookcmnata (I1po-
MeXyTouHoe coenunenue 53, 8,25 r, 30,86 mmons) B MeTanose (100 mur) mpu KOMHATHOU TeMIiepaType 100aB-
JISUTA MOHOTHPAT Mapa-ToryocyinbhoHoBol kucioTsl (1,174 1, 6,17 MMoIs). PeakimoHHyI0 cMech HarpeBaJid
1o 80°C B Teuenne HouM. JloGaBisuy emie 0,2 3KB. MOHOTHApATA Mapa-TOIyOJICYIb(POHOBON KUCIOTHI T00ABIIS-
mu u HarpeBanu npu 80°C B TeueHue eme 2 4. PeakIMOHHYIO CMeCh OXJIaXKIadl O KOMHATHOW TeMIIepaTyphl.
Jo6asnsmm TpudTuiaamud (4,29 mi, 30,86 MMomb) U qU-TpeT-OyThi-nmukapoonat (3,37 T, 15,43 mmons). Peak-
IIHOHHYIO CMECh NEpEeMEIINBAIN 1Ba THS, a 3aTeM KOHICHTpHpoBadu. OCTaTOK pacTBOPSUIM B STWIAIETATE U
OJTHOKPATHO MPOMBIBAIA HACBIIICHHBIM PacTBOpOM OmkapOoHata HaTpus. OOBCIUHCHHBIC OPTaHMYCCKHE KC-
TPAKTHI CYIIWIH HaJ CYJIb(}haTOM MarHus, QHITPOBAIH M KOHICHTpHpoBain. [lomydeHHOE MaciIo pacTBOPSUIU B
JAXM (100 mm). Job6asmsim umumason (2,73 r, 40,11 Mmmons), 4-mumermiamusonupuanH (0,754 T, 6,17 MMOITB)
U TpeT-OyTunaumeTiicwina xiuopun (4,65 r, 30,86 MMoIIb) U IIepeMEIIMBAIN PEAKIIMOHHYIO CMECh B TEUCHHUE
HOYM TNPH KOMHATHOW Temreparype. PeakninOHHYIO cMech (PHIBTPOBANH JUIS yNAJICHUS TBEPABIX BEIICCTB U
JIBOK]IBI IPOMBIBAIA paccosioM. OpraHu4ecKUuil CIIOH CYIIWIN Hall Cyab(PaToM MarHus, GUIETPOBAIN U KOHIICH-
tpupoBaiu. [Tocne nmpoBenenns xpomarorpaduu Ha cuiukarene (0-10% sTumaneTat/reKcaHbl) MOTydand yKa-
3aHHOE B 3aroJIOBKe COeAWHEHHE B BHIe OecmBeTHOTO Machia (6,77 T, 64%). MC: 342 ES+ (C,gH3sNO;Si) 'H
SAMP (300 MI'u, AMCO-dg) 8: 0,04 (s, 6H); 0,39 (m, 2H); 0,63 (m, 2H); 0,85 (s, 9H); 1,32 (m, 1H); 1,37 (m,
9H); 3,55 (m, 1H); 3,67 (m, 1H); 3,99 (m, 1H); 4,63 (s, 1H); 4,78 (s, 1H); 6,80 (m, 1H).

IIpomexyrounoe coeaunenne 5S55. (S)-1-(TpeT-ByTHnauMeTHICHINIOKCH)-3-ITUKIONPOTHIOYT-3-€H-2-

aMHWH
TBSO/N\fJL\§7

NH,

K pactBopy (S)-TpeT-0yTHiI-1-(TpeT-0y THIANMETHICITHIOKCH )-3 -IIUKJIONPONMIOY T-3-¢H-2 -HIIKapbaMaTa
(ITpomesxyTounoe coenunenue 54, 6,77 r, 19,82 mmons) B JIXM (100 M) npu KOMHAaTHOH TeMIiepaType 100aB-
st Opomun tmHka (17,86 T, 79,28 MMoip). PeaknnoHHyI0 cMech NepeMelnBalId B TEUEHHE HOYU NPH KOM-
HaTHOH Temneparype. Jlobasismu eme 1 oxB. Opomuna nrHKa. CIycTs HECKOJIBKO Y PEaKIIMOHHYIO cMeCh (DHIIb-
TPOBAJM W MPOMBIBAJIM HACBIIIEHHBIM PacTBOPOM OukapOoHarta HaTpus. IlomyueHHy0 SMyIbCHIO (DHIBTPOBAIN
yepe3 HEMIOHOBBIM (WIbTp M pasgensnu cinon. OpraHudecKre BEIIECTBA CYIIMIN Hajd Cyab(paTroM MarHus,
(uUIBTPOBAN U KOHIICHTPHUPOBAIN C MOTYYEHHEM yKa3aHHOTO B 3ar0OJIOBKE COCAWHEHUS B BUJIE KEITOTO Macia
(4,611, 96%).

'H SIMP (300 MI'u, IMCO-dg) 8: 0,04 (s, 6H); 0,39 (m, 2H); 0,63 (m, 2H); 0,87 (s, 9H); 1,35 (m, 1H);
1,81 (m, 2H); 3,33 (m, 1H); 3,45 (m, 1H); 3,67 (m, 1H); 4,59 (s, 1H); 4,83 (m, 1H).

[Ipomexyrounoe coeaunerne 56. (S)-TpeT-bytun-1-(TpeT-0yTHIANMETHICHUINIOKCH )-3-IIUKIOTPOTIHII-
0yT-3-eH-2-un(2-(MeTOKCH(METIIT)aMIUHO )-2-0KCOITHIT)KapOaMaT

TBSO™ Y

N
boc”

L on

o

VYkazaHHOe B 3arojioBke coeauHeHue moiaydasn u3 (S)-1-(TpeT-0yTHIINMEeTHICHIMIOKCH)-3 -ITUKIIONIPO-
munoyT-3-en-2-amuHa (IIpomexxyrounoe coemmnenue 55, 4,61 1, 19,09 mmons) u 2-6poM-N-meTOKcH-N-
Metunaneramuaa (Ilpomexxyrounoe coeaunenue 4, 3,16 r, 17,36 MMoiib) 1o MeToauke, mpuseneHHoi amns [Ipo-
MEKYTOYHOTO coenuHeHus 5. LleneBoil MpoayKT moxydann B BujE cBeTNIO-kentoro mMacna (4,94 r, 64%). MC:
443 ES+ (C5H4N,0;5S10).

'H SIMP (300 MT't, JIMCO-de) &: 0,03 (m, 6H); 0,35 (m, 1H); 0,48 (m, 1H); 0,61 (m, 2H); 0,83 (m, 9H);
1,35 (m, 9H); 3,07 (m, 3H); 3,65 (m, 3H); 3,84 (m, 2H); 4,02 (m, 2H); 4,54 (m, 1H); 4,83 (m, 2H).

[Mpomexyrounoe coexmuenue 57. (S)-Tper-ByTui-1-(Tper-OyTHIANMETHICHIHIOKCH)-3-IIMKIONPOITHII-

OyT-3-eH-2-ui(2-0KcomneHT-3-eHnn)Kkapoamar
TBSO/\i)%

N
boc”
o A

Cycnenzuto xmnopuna tepus (IIT) (27,8 r, 112,95 mmons) B TT'® (100 M) mpu KOMHATHOH TemrepaType
WHTEHCUBHO TiepeMemuBaid B TedeHne 2 4. CycneH3uio oxyaxaanu no -78°C u mo kamisam nobasnsnn (E)-
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npor-1-enunmaraus 6pomua (0,5 M B TI'®) (226 mur, 112,95 mmons). Cmeck nepemenmBany npu -78°C B Te-
yenue 1,5 4. 3ateM no karsiM godasisiu (S)-Tper-0yTi-1-(TpeT-0y THILAME THIICHITUIIOKCH )-3 -ITUKIIO P OTTHJI-
0yT-3-eH-2-m(2-(MeTOKCH(METHI )aMHHO )-2-0kcodTri ) kapbamar (I[Ipomexyrounoe coemmnenue 56, 5 r, 11,30
MMoutb) B TT'® (20 M) mipu -78°C. PeakunoHHyto cMech nepemenuBaiu npy -78°C B Teuenue 30 MUH U 3aTeM
nogorpesanu g0 0°C B reuenue 15 mun. Peakiuio octanaBmmBanu qobasneHueM 10% JIMMOHHON KUCIIOTHI, J0-
MOJIHUTENBHO Pa30aBIsuIM BOAOH M ABaXKIbl SKCTPArupoBaiH MPocTeIM 3¢upom. OpraHudeckre BELIECTBA OJ-
HOKPATHO MPOMBIBAJIM PACCOIOM, CYIIHIN Hal CcyilbhaToM Maraus, GuIbTpoBaIu U KOHLEHTpupoBanu. Ilocme
npoBeneHus xpomaTtorpadun Ha cunmkarene (0%-20% sTumaneraT/TekcaHbl) HOTyJail YKa3aHHOE B 3aTOJIOBKE
COEIIHEHUE B BUE cBeTIIo-xkenToro Macia (4,0 T, 84%). MC: 424 ES+ (Cp3H4NO,SH).

'H SIMP (300 MTI'u, IMCO-de) 8: 0,03 (m, 6H); 0,43 (m, 2H); 0,61 (m, 2H); 0,83 (m, 9H); 1,34 (m, 10H);
1,84 (m, 2H); 2,04 (m, 1H); 3,74 (m, 1H); 3,84 (m, 2H); 4,03 (m, 1H); 4,57 (m, 1H); 4,79 (m, 2H); 6,28 (m, 1H);
6,84 (m, 1H).

[Mpomexyrounoe coenunaenue 58. (S)-tper-ByTHin-2-((TpeT-OyTHIIUMETHICHINIOKCH)METHIT )-3 -IIMKJIIO-
npomnuiI-5-0kco-5,6-murunponupuant- 1 (2H)-kapOokcmnat

TBSO™ "X

N
boc” o]

VYkazaHHOE B 3arojioBKe COCTUHEHHE MOMydad U3 (S)-TpeT-O0yTuii-1-(TpeT-0y THIIUMETHIICHITUIOKCH )-3-
UKIIOTIPOTTHIIOY T-3-eH-2-m1(2-0okconeHT-3-eHnn)kapbamaTta (I[Ipomexyrounoe coeamnenue 57, 4 1, 9,44
MMOJIB) TI0 METOANKE, IpUBeAeHHON 11 [IpOMEXyTOUHOTO COeANHEHHS 7, C TEM OTIMYHEM, YTO PEaKIIMOHHYIO
cMmech HarpeBanu npu 110°C B Teuenue Houn. [{eneBoii MPOMYKT MOJTyYaau B BUAE CBETIIO-KOPUIHEBOTO Maciia
(2,97 1, 82%). MC: 382 ES+ (CyH;35NO,S1).

'H SIMP (300 MT';, IMCO-dg) &: 0,01 (m, 6H); 0,62 (m, 1H); 0,80 (s, 9H); 1,00 (m, 3H); 1,42 (s, 9H);
1,61 (m, 1H); 3,80 (m, 1H); 3,95 (m, 2H); 4,19 (m, 1H); 4,75 (m, 1H); 5,72 (s, 1H).

[Mpomexyrounoe coemuaeHne 59. (2S,5S)-Tper-OyTnin-2-((Tper-Oy THIANMETHICHITMIIOKCH )METHIT)-3-
MUKJIOTPOIHI-S-THIPOKCH-5,6-muruaporupunui-1 (2H)-kapOokcmnar

8S0” T

boe” N ~""oH

VYkazaHHoe B  3aroJioBke coeaMHeHWe Tonydann w3 (S)-Tper-OyTmin-2-((TpeT-OyTHITuMeTHII-
CHITHIIOKCH )METHI )-3-IIUKJIOTIPOTTHII-5-0KC0-5,6-muruaponupunni- 1 (2H)-kapbokcunata (IIpomexyTrounoe co-
equHenne 58, 2,97 r, 7,78 MMouIb) TIo MeToAMKe, IpuBeAcHHON At [IpoMexyrounoro coenunenus 10. IleneBoit
MPOAYKT MOJTyday B BHIE KOpHIHEBaTO-0exeBoro Macna (2,74 T, 92%). MC: 384 ES+ (CyyH;37NO,Si).

'H SIMP (300 MI'u, IMCO-de) &: 0,02 (m, 6H); 0,34 (m, 1H); 0,47 (m, 1H); 0,64 (m, 2H); 0,85 (m, 9H);
1,26 (m, 1H); 1,39 (s, 9H); 2,65 (m, 1H); 3,89 (m, 3H); 4,05 (m, 1H); 4,95 (m, 1H); 5,34 (m, 1H).

IMpomexyrounoe coeaunenne 60. (2S,5R)-tper-0yTHin-5-(N-(ammmnokcu)-2-HuTpodheHHICY TP OHAMUIO)-
2-((TpeT-0y THITUMETHIICHIIMIIOKCH )METHII)-3 -[IUKIJIONPONIII-5,6-muruaponupuant- 1 (2H)-kapOokcnnat

TBSO” X
boc/N N’O\/\

VYka3aHHOe B 3arojioBke coeanHeHue mnoxydanun w3 (2S,5S)-tper-Oytnn-2-((Tper-0y THIANME THIICUITIII-
OKCH)METHIT)-3-IUKIONPONII-5-THAPOKCH-5,6-muruaponupuant-1 (2H)-kapookcunara  (IIpomexxyrounoe co-
enuHeHue 59, 2,74 r, 7,14 mmonb) u N-(ammmiokcen)-2-autpooensoncynbhonamun (1,85 T, 7,14 Mmoinb) mo me-
ToaMKe, MpuBeneHHoN i [IpomexxyTouHoro coeawnenus 11. IlenmeBoit mpomyKT mojydaiaw B BHIE CBETIIO-
skenrroro Macia (3,19 1, 71%). MC: 624 ES+ (Cy9HysN;05SSH).

'H SIMP (300 M, IMCO-de) 8: 0,00 (m, 6H); 0,34 (m, 1H); 0,63 (m, 2H); 0,83 (m, 9H); 1,37 (m, 9H);
3,30 (m, 1H); 3,84 (m, 2H); 4,30 (m, 4H); 5,18 (m, 2H); 5,75 (m, 1H); 8,04 (m, 4H).

IIpomexyrounoe coequaenue 61. (2S,5R)-tper-bytmn-5-(N-(ammmnokcn)-2-HuTpoheHUICYTbPOHAMHUIO )-
3-nuKkIIonponmiI-2-(THAPOKCHMETHN )-5,6-muruapormpuana- 1 (2H)-kapOokcuar

HO™ ™
boc” N'O\/\
Ns
VYka3aHHOE B 3aroJIOBKE coeIMHEeHue moiydand u3 (2S,5R)-tper-Oytmin-5-(N-(ammmnoken)-2-HUTpopeHUII-
cynbhoHaMHI0)-2-((TpeT-0y THITUMETHIICHITNIIOKCH ) METHI ) -3 -IIUKIONPOIHII-5,6- uruaponupuani- 1 (2H)-
kapookcmnata (IIpomexxyrounoe coequnenue 60, 3,19 r, 5,11 MMonp) mo MeToanke, mpuBeaeHHOM 1y [Ipome-
JKyTouHOTO coenmHeHus 12. IleneBoil mpoayKT mosydanu B BUAE KOpHYHEBaTO-OexkeBoi meHsl (2,35 T, 90%).
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MC: 510 ES+ (Cy3H3N;05S).

'H AMP (300 MTI'u, IMCO-de) &: 0,32 (m, 2H); 0,62 (m, 2H); 1,35 (m, 9H); 3,30 (m, 1H); 3,67 (m, 2H);
4,27 (m, 4H); 4,71 (m, 1H); 5,19 (m, 2H); 5,71 (m, 1H); 8,04 (m, 4H).

[Mpomexyrounoe coeamHenune 62. (2S,5R)-5-(N-(Ammmnokcn)-2-HuTpodeHmicynbdonamuo)-1-(Tper-
OyTOKCHUKapOOHWI)-3-IUKIOTPOTHI-1,2,5,6-TeTparuAponmupuANH-2-KapOOHOBas KHCIIOTa

i
HO) T

boc”™ l}l'o\/\
Ns

YkazaHHOE B 3ar0JIOBKe cCoeuHEeHHE monydasn u3 (2S,5R)-tper-0yTni-5-(N-(aymmioken )-2-HUTpo P eHIIT-
CyIb(QOHAMHUIO)-3 -IIUKIONPOIIII-2-(THAPOKCUMETHN )-S5, 6- muruaponupuans- 1 (2H)-kapookcmnara  ([Ipomexy-
ToyHoe coemauHenue 61, 2,35 r, 4,61 MMoInB) MO METOAMKE, MPUBEICHHON 111 [IpOMEKYyTOYHOTO COeANHEHUS
13. IleneBoii MpOAYKT MONTyYaIn B BUAC OpaH:KeBoi eHHI (2,28 T, 94%). MC: 524 ES+ (Cy3H,oN306S).

[Mpomexyrounoe coepunenue 63. (2S,5R)-rper-bytnin-5-(N-(ammmnokcu)-2-HuTpodheHUICY TP OHAMUIO)-
2-kapbaMomII-3-1MKIonponwiI-5,6-muruaponupuani- 1 (2H)-kapOokcunat

ji
HaNT
boc™ I}l'o\/\
Ns
VYka3aHHOe B 3arojioBke coeamHeHue nosydanu u3 (2S,5R)-5-(N-(ammmunokcu)-2-autpodeHuncyabdo-
HaMu10)- 1 -(TpeT-0yTokcukapOoHm)-3 -1uKIonponui-1,2,5,6-rerparunponnpuanH-2-kapOoHOBOH KHMCIIOTBI

(ITpomexyTtounoe coequuenue 62, 2,28 t, 4,35 MMOJIB) 10 METOAMKE, MPUBEICHHOMN it [IpoMexyTOUHOTO CO-
enuHenuss 14. lleneBoll mpoaykT momydanu B Buae opamwxkeBod menel (1,07 1, 47%). MC: 523 ES+
(Cp3H30N405S).

'H SIMP (300 MI'u, IMCO-de) &: 0,23 (m, 2H); 0,59 (m, 2H); 1,35 (m, 9H); 3,58 (m, 1H); 4,23 (m, 3H);
4,72 (m, 1H); 5,19 (m, 2H); 5,71 (m, 1H); 7,18 (m, 1H); 7,59 (m, 1H); 8,04 (m, 4H).

IIpomexyrounoe coeamuenne 64. (2S,5R)-5-(N-(Ammminokcn)-2-HUTPohEeHWICYIbPOHAMHUIO )-3 -ITUKIIO0-
npomui-1,2,5,6-teTparuaponupuauH-2-kapookcaMuy

HN N,O\/\
Ns

VYkazaHHoe B 3arojioBke coeamHeHune monydanu w3 (2S,5R)-tpet-Oytnn-5-(N-(ammminokcn)-2-
HUTPOEHUICYTbPOHAMHUIO)-2-KapOaMonII-3 -IUKIONponwI-5,6-muruaporupuani- 1 (2H)-kapookcmmrara  (ITpo-
MeXyTouHOe coeamnenne 63, 0,932 r, 1,78 MMoIb) M0 METOAMKE, MIPUBEACHHOHN IS TIPOMEKYTOUHOTO COEMIU-
Herns 25. LeneBoit mpoaykT noxydanu B Buae opamkeBoi nensl (0,518 r, 68%). MC: 423 ES+ (C,3H,N,O6S).

'H SIMP (300 MI'u, IMCO-de) &: 0,18 (m, 2H); 0,53 (m, 2H); 1,29 (m, 1H); 2,30 (m, 1H); 2,58 (m, 1H);
2,95 (m, 1H); 3,72 (m, 1H); 4,22 (m, 1H); 4,36 (m, 2H); 4,96 (m, 1H); 5,24 (m, 2H); 5,80 (m, 1H); 7,07 (bs,
1H); 7,39 (bs, 1H); 8,04 (m, 4H).

[Mpomexyrounoe coemuaeHne 65. (R)-5-(AmmunokcuaMuHo)-3-nukiaonponui-1,2,5,6-rerparuaponu-
puAnH-2-KapOOKCaMuU

ol
HoN X
HN N,O\/\
H

VYkazaHHoe B 3arojiopke coemuHeHwe moydanud u3  (2S,5R)-5-(N-(ammiokcn)-2-HUTPOPEHIICYITh-
(honamm1o0)-3-nmKonponwmwi-1,2,5,6-rerparuaponupuanH-2-kapookcamuaa ([Ipomexyrounoe coenuHenue 64,
0,518 r, 1,23 MMoup) Mo MeTonuke, nmpuBeAeHHON s [IpomexyTounoro coeaunenus 26. LleneBoil mpoayKT
MOJYYalii B BUIe cBeTio-xentoro macina (0,171 1, 59%). [IpoaykT npeacrasisut co00il cMech TUacTEpPeOMEPOB.
MC: 238 ES+ (C12H19N302).

'"H SIMP (300 MT't, JIMCO-de) &: 0,28 (m, 2H); 0,41 (m, 2H); 0,54 (m, 2H); 1,33 (m, 1H); 2,49 (m, 1H);
2,64 (m, 1H); 2,93 (m, 1H); 3,23 (m, 1H); 3,65 (m, 1H); 4,07 (m, 2H); 5,19 (m, 3H); 5,89 (m, 1H); 6,26 (m, 1H);
6,97 (bs, 1H); 7,34 (bs, 1H).

IIpomexxkyrounoe coenuHeHne 66. (2S,5R)-6-(AUTHIOKCH)-3-MUKIONPOIHI-7-0KC0-1,6-11a3a0uIiKII0
[3.2.1]okT-3-eH-2-kapOokcaMuy

i
HZNJ"" A
N
F—N,
o 0\=
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VYkazaHHOe B 3arojoBke coeamHeHue moxydamn u3 (R)-5-(ammmrokcmamuHo)-3-mukmonpomnu-1,2,5,6-
TerparuaponupuanH-2-kapookcamuaa (IIpomexxyrounoe coeaunenune 65, 0,316 r, 1,33 MMounb) o MeToaMKE,
npuBeaeHHOH s [IpoMexxyTodnoro coequHenus 27. lleneBoit MpoayKT momydaan B BUAE OECIIBETHOTO Macia
(0,261 1, 74%). MC: 264 ES+ (C;3H7N303).

'H SIMP (300 MI'u, IMCO-de) : 0,37 (m, 2H); 0,60 (m, 2H); 1,20 (m, 1H); 2,98 (m, 1H); 3,79 (m, 1H);
3,92 (m, 1H); 4,20 (m, 1H); 4,33 (m, 2H); 5,28 (m, 2H); 5,93 (m, 2H); 7,30 (bs, 1H); 7,86 (bs, 1H).

Ipumep  37.  (2R)-M3ompormmn-2-(((2S,5R)-2-kapbaMonI-3-IMUKIONPOITHI-7-0KCOo- 1 ,6-11a3a0uITHKII0
[3.2.1]okT-3-eH-6-1m1)0KCH)-2-PTOpamerat

o]

J. K

o o’»ro?/

(e}

HoN

Ipumep  38.  (2S)-M3onpormmn-2-(((2S,5R)-2-kapbaMonI-3-UKIONPOIHI-7-0KCOo- 1 ,6-11a3a0uITHKIIO
[3.2.1]okT-3-eH-6-1m1)0KCH)-2-PTOpamerat

o)
A,

T
N
—N_{
(0] O/Sro
3T

K pactBopy (2S,5R)-6-(ammmiokcn)-3 -IUKIONpOnHI-7-0Kkco- 1 ,6-auazadumukiio[ 3.2. 1 ]Jokr-3-eH-2-kap6o-
kcamuna (ITpomexyrounoe coeauaenne 66, 0,15 r, 0,57 Mmmons) B MeTaHome (3 M) Py KOMHATHOW TeMmIiepa-
Type no6aBmsum 1,3-muMernnbapoutypoByto kuciory (0,178 1, 1,14 mMmoms) u Terpakuc(TpudeHuI-
dhocoun)mamranuii (0) (0,066 r, 0,06 MMoITb). PeakmMoOHHYI0 CMECh MepEeMENINBAIN TIPU KOMHATHOW TeMIiepa-
Type B T€4eHHUE 2 U, 3aTeM KOHIICHTPHUPOBAIH C MOJIyYEeHHEM OpaHXKeBoil ureHkn. OpaHKeBYyIO IUICHKY PacTBO-
psma B JIMDA (4 mun). lob6asnsmm kapbonat kamus (0,157 r, 1,14 MMoub) u m3onponmi-2-6poM-2-pToparerar
(ITpomexyTtounoe coenunenue 18, 0,340 r, 1,71 Mmounp). PeakinoHHyI0 CMeCh MepeMelnBaIl Ipu KOMHATHON
TeMIepaType B TCUCHHE HOYM, 3aTeM Pa30aBILIN dTHIANCTaTOM U (GuibTpoBamu uepes 0,45 Mkm QuibTp s
yIaJeHUs TBEpAOTo KapOoHaTa Kamus. OUIbTpaT ABaXIbl MPOMBIBATIM CMECHIO PACCOJIAa U BOJBI B COOTHOIIICHHUH
1:1. OpraHudeckue BEIIECTBA CYIIIH HAJ CYJIb(ATOM MarHus, QHITPOBAIHN U KOHICHTpHpoBanw. [Tocne mpo-
BeZicHUsT Xxpomatorpaduu Ha cunmkarene (0-65% 3Twiianerat/TeKCaHbl) MOJYYAId CMECh JUACTEPEOMEPOB B
cootHomrennu 1:1, 166,3 mr, 86%. Pa3nenenne auacrepeoMepoB MPOBOIMIN C TIOMOIIBIO 00parieHHO-(a30BoH
B3XX (Atlantis T3, 19 mm x 150 mm, 5 mxMm, 20-40% anetonutpuna B Bojae, 20 mi/muH, 15 mun). [ocne nwo-
(bumm3anuy noxydanu oba auactepeoMepa B BUIE OCIIbIX TBEPABIX BEIIECTB.

[Tpumep 37. (IlepBrrii amonpyemsiii tnactepeomep): 47,3 mr, 24%. MC: 342 ES+ (C;5HpFN;0s).

'H SIMP (300 MI'u, IMCO-dg) &: 0,39 (m, 2H); 0,61 (m, 1H); 1,19 (d, 3H); 1,21 (m, 1H); 1,24 (d, 3H);
2,99 (m, 1H); 3,88 (m, 1H); 4,01 (m, 1H); 4,29 (m, 1H), 5,00 (m, 1H); 5,87 (m, 1H); 6,20 (m, 1H); 7,36 (br s,
1H); 7,90 (br s, 1H).

ITpumep 38. (Bropoii amonpyemsrii muactepeomep): 49,8 mr, 26%. MC: 342 ES+ (C15H20FN305).

'H SIMP (300 MI'ti, IMCO-dg) &: 0,41 (m, 2H); 0,62 (m, 1H); 1,22 (m, 1H); 1,27 (d, 3H); 1,29 (d, 3H);
3,03 (m, 1H); 3,91 (m, 1H); 3,94 (m, 1H); 4,31 (m, 1H), 5,05 (m, 1H); 5,91 (m, 1H); 6,12 (m, 1H); 7,37 (br s,
1H); 7,93 (br s, 1H).

Mpumep 39. (2R)-Ortun-2-(((2S,5R)-2-kapbdamonin-3-1MKIonponui-7-okco-1,6-nuazadouukiio[ 3.2. 1 Joxr-
3-eH-6-11)0KCH)-2-(pTOparieraT

HyN

N F
o//l_N‘o N
o
o}
IIpumep 40. (2S)-Otm-2-(((2S,5R)-2-kapOamMonI-3 -IUKIONPOTTHI-7-0KCcO- 1 ,6-nruazadurukio[3.2. 1 JokT-3-
eH-6-MIT)0KCH)-2-pTopanerar
o}

L

L
N F
N\
[¢] 0]
/Sro\/
[e]

K pactBopy (2S,5R)-6-(aimminokcu)-3 -IUKIONPONHII-7-0Kkco- 1 ,6-nua3zadurukino[3.2. 1 JokT-3-eH-2-kap6o-

HaN
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kcamuna (I[Ipomexyrounoe coequnenue 66, 0,2972 r, 1,13 mMonb) B MeTaHoJe (6 MIT) IpH KOMHATHOHN TeMIIe-
parype nobasmsiim 1,3-mumernndapourypoByto kxuciory (0,352 r, 2,26 mmons) u Terpakuc(tpupenmidoc-
dun)namnaauii (0) (0,130 1, 0,11 Mmomb). PeakiuonHyr0 cMech TiepeMenTuBaI Py KOMHATHOW TeMIIepaTrype B
TE4YeHHe 2 4, 3aTeM KOHIECHTPHUPOBAIN C MOJyYCHHEM OpamKeBOU TUICHKH. OpamXeBYIO IUNIEHKY PACcTBOPSUIA B
JAM®A (6 mi). Jlo6aBnsmm kap6onat kanus (0,468 1, 3,39 mmoins) u atundopomdToparnerar (0,534 mu, 4,52
MMOJIB). PeaknmoHHyIo cMech epeMenInBaii B TEICHNE HOYH IPU KOMHATHON TeMIIepaType, 3aTeM pa30aBisiim
JTHIaneTaToM U GuibTpoBann depe3 0,45 MkM GUIBTp IS yAaJieHUs TBEPAOTrO KapOoHara kanmus. OuibTpar
JIBaXIBl MMPOMBIBAM CMECBIO paccojia M BOABI B cooTHomeHWH 1:1. OpraHWdecKue BemecTBa CYIIWIN Hak
cynb(aroM MarHus, GQUIBTPOBAIH U KOHIICHTpUpoBaiu. [locie mpoBeneHus xpomarorpaduu Ha cruukarenie (0-
65% sTHIaneraT/TekcaHbl) MOJTyYald CMeCh AuacTepeoMepoB B cootHomennu 1:1, 303,7 mr, 82%. Paznencuue
JIMaCTepEOMEPOB TPOBOJIMIIM ¢ TTOMOIIBI0 oOpameHnHo-(hazoBoit BOXKX (Atlantis T3, 19 MM x 150 MM, 5 MKM,
20%-40% aneronurpuia B Boxe, 20 mu/muH, 15 mun). [Tocne nmnodunmsanuu nonydann oda nquactepeomepa B
BUJIe OCIBIX TBEP/IBIX BEIICCTB.

IMpumep 39. (Ilepeolit amonpyemslii quactepeomep): 107 mr, 29% MC: 328 ES+ (C4H;sFN;0s).

'H SIMP (300 MT't, JIMCO-de) &: 0,39 (m, 2H); 0,61 (m, 2H); 1,21 (m, 4H); 3,01 (m, 1H); 3,89 (m, 1H);
4,02 (m, 1H); 4,19 (m, 2H); 4,29 (s, 1H); 5,88 (m, 1H); 6,22 (m, 1H); 7,36 (br s, 1H); 7,91 (br s, 1H).

Ipumep 40. (Bropoii amoupyemsrit muactepeomep): 110,9 mr, 30%. MC: 328 ES+ (Cy4H gFN;05).

'H SIMP (300 MI'ti, IMCO-de) 8: 0,40 (m, 2H); 0,61 (m, 2H); 1,26 (m, 4H); 3,04 (m, 1H); 3,90 (m, 1H);
3,94 (m, 1H); 4,26 (m, 3H); 5,90 (m, 1H); 6,24 (m, 1H); 7,36 (br s, 1H); 7,92 (br s, 1H).

IIpumep 41. (2R)-2-(((2S,5R)-2-KapbamMom1-3 -UKIOTPOTIII-7-0KC0- 1 ,6-nrazadunukio[3.2. 1 ]Jokr-3-eH-6-
MIT)OKCH)-2-PTOPYKCYCHOM KUCIIOTHI JTUTHEBAS COJIb
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K pactBopy (2R)-a3Tmin-2-(((2S,5R)-2-kapOamMoni-3 -IUKIONPOTHiI-7-0kco- 1 ,6-nnazadurukio[3.2. 1 Jokr-3-
eH-6-mn)okcu)-2-proparnerara ([Ipumep 39, 96,6 mr, 0,30 mmons) B TT'® (3 mur) u Boge (1 mu) ipu 0°C nobas-
st tuapokeun atust (1M) (0,310 mur, 0,31 Mmonb). PeakiionHyro cMech BBIIEPKUBAIM Ha JIesTHOI OaHe U
nepemMernuBaiy B TeueHue 15 mun. Jlo6apmsum eme 0,2 3kB. ruapokcuna autust. Croycers 15 mun pH peakunon-
HOHM cMecu noBojuiy 1o 3Hadenust pH = 7 ¢ nomorusto 0,5 H. HCl. CMech 3aMopakuBaii U THOGUIN3NPOBAIIH
C TOJYYCHUEM OJICTHO-XKENTOr0 TBEpAoro BemectBa, 90,4 mr. [Tocne mpoBeneHus ooparieHHO-(pa3oBoii BOYXKX
(YMC Carotenoid 30, 19 MM x 150 MM, 5 MkM, conpspkeHHas ¢ Synergi Polar RP, 21,2 mmx100 MM, 4 MM, 0%-
25% aneroHuTpuia B Boae, 20 MI/MuH, 5 MHUH) TIOJIy4dalll yKa3aHHOE B 3arojOBKE COCAMHEHHE B BHJE 0EI0To
TBEPJIOTO BeliecTBa, 45,9 mr, 52%. MC: 300 ES+ (C1,H4FN;05).

'H SIMP (300 MI'u, IMCO-de) &: 0,38 (m, 2H); 0,59 (m, 2H); 1,20 (m, 1H); 3,02 (m, 1H); 3,83 (m, 1H);
4,00 (m, 1H); 4,25 (m, 1H); 5,24 (m, 1H); 5,89 (m, 1H); 7,30 (br s, 1H); 7,88 (br s, 1H).

IIpumep 42. (2R)-2-(((2S,5R)-2-KapbamMomi1-3 -UKIOTPOTIII-7-0KCc0- 1 ,6-arazadunumkiio[3.2. 1 ]Jokr-3-eH-6-
MIT)OKCH )-2-PTOPYKCYCHOM KUCIIOTHI TUTHEBAS COJIb
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K pactBopy (2S)-2-(((2S,5R)-2-kapbaMomI-3-IUKIOTPOTIII-7-0KCc0-1,6-ara3adunukio[3.2.1]okr-3-eH-6-
MI)OKCH)-2-pTopykcycHoit kucnotsl (I[Ipumep 40, 96,6 mr, 0,30 mmons) B TT'® (3 M) u Boge (1) mpu 0°C go-
6asisuy ruapokcua autus (1M) (0,310 mu, 0,31 MModb). PeakimoHHYI0 cMech BBIZICP)KABAIH Ha JISJTHOW OaHe
W repeMemnBany B TeueHue 15 muH. Jlo6asismu emie 0,2 skB. ruapokcuaa autwus. Crycrs 15 mua pH peaknn-
OHHOM cMecH JoBoauaH 10 3HaueHust pH 7 ¢ momomsto 0,5 H. HCL. Cmech 3amopaxuBany v THOGUIH3NPOBAIIH
C TIoJTydeHneM OJIeIHO-KEeNToro TBepaoro BemecTsa, 90,6 mr. [locie nmpoBeneHus odpamenHo-(pazoBoit BOXX
(YMC Carotenoid 30, 19 mmx150 MM, 5 MxMm, conpspkeHHas ¢ Synergi Polar RP, 21,2 mmx100 MM, 4 MM, 0-
25% aneroHuTpuia B Boae, 20 MI/MUH, 5 MHUH) TOJTy4dalll yKa3aHHOE B 3arojIOBKE COCAMHEHHE B BHJE 0EI0ro
TBepAoro BemiecTBa, 41,2 mr, 45%. MC: 300 ES+ (C;,H4FN;05) 'H SIMP (300 MI'u, IMCO-dg) o: 0,39 (m,
2H); 0,59 (m, 2H); 1,20 (m, 1H); 3,02 (m, 1H); 3,82 (m, 1H); 3,98 (m, 1H); 4,24 (m, 1H); 5,24 (m, 1H); 5,90 (m,
1H); 7,31 (brs, 1H); 7,90 (br s, 1H).

Mpumep 43. 2-(((2S,5R)-2-Kapbamonn-3-muKironpomnui-7-okco- 1,6-nuazadunukio| 3.2.1]okr-3-eH-6-11)
OKcH)-2-(PTOPYKCYCHON KHCIIOTHI JUTHEBAS COJb

HoN
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(2R)-2-(((2S,5R)-2-kapbamMownI-3 -ITUKIOTPOITHII- 7 -0KCO- 1 ,6-nrazaburinkio[ 3.2. 1 JokT-3-eH-6-1T)OKCH )-2-
¢dropykcycnyrokucinory (nmpumep 41, 8 mr, 0,03 mmons) n (2S)-2-(((2S,5R)-2-kap6amomit-3 -1UKIONpOITHII-7 -
okco-1,6-nnazabunmkio[3.2.1]okT-3-eH-6-1n)okcn)-2-PTOpyKCYCHYI0 Kucnoty (mpumep 42, 8 mr, 0,03 Mmoinb)
00BemUHsIT B SHTapHOH npobupke. Jlobapnsum Boxy (1,5 mur). CMech 3aMOpa)XUBald U JTHOPUIAZUPOBAIN C
noJy4eHueM Oenoro TBepaoro Bemectsa, 16 mr. MC: 300 ES+ (C;,H 4FN;05).

'H AMP (300 M, IMCO-de) &: 0,39 (m, 2H); 0,58 (m, 2H); 1,19 (m, 1H); 3,00 (m, 1H); 3,81 (m, 1H);
3,98 (m, 1H); 4,24 (m, 1H); 5,19 (m, 1H); 5,89 (m, 1H); 7,29 (br s, 1H); 7,88 (br s, 1H).

[Mpomexyrounoe coeaunenue 67. (1-M3onpomnun-2-mMeTninponui)-2-6poM-2,2-mudropanerar
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K pactBopy 2,4-mumetmnmnenTtan-3-o1a (0,72 mur, 5,17 mmonb) 1 N,N-nmunzonponmwmntuiamuaa (1,81 mi,
10,34 mmous) B IXM (20 M) ipu 0°C 1o karmism go6asisum 2-6poM-2,2-nudropanermwixiopun (0,49 mn, 5,17
MMOJIb). PeaknimoHHyto cMech nepemermmBany npu 35°C B TeueHre HOYW. Peakinio ocTaHaBIMBAIN JO0OABICHH-
eM 10 i1 1 H. comstHOM kucnoThl. Crioun pazaernsuii. OpraHndeckue BellecTBa JBaX bl IPOMBIBAJIM BOIOH, OHO-
KpPaTHO PAaccojoM, 3aTeM CYIIWIXA HaJa Cylb()aToM MarHus, GUILTPOBAIU U KOHIICHTPUPOBAIU C MOTYyYCHHEM
YKa3aHHOTO B 3aroJIOBKE COCJMHEHUS B BUIC TEMHO-OpAHKEBOTO Macia, 1,95 r, kommd. HeouneHHOE BelecT-
BO HCIOJB30BAJIM HA CICAYIOMICH CTaIHH.

'H SIMP (300 MI';, CDCls-d) 8: 0,95 (m, 12H); 2,06 (m, 2H); 4,74 (m, 1H).

[pumep 44. (1-Uzonponmi-2-metmmponuin)-2-[[(2S,5R)-2-kapoamoni-3-meTui-7-okco-1,6-nuazadu-
ko[ 3.2.1]okt-3-eH-6-mi|okcu|-2,2-nudroparerat
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K pactBopy (2S,5R)-6-ruapokcu-3-meTui-7-okco-1,6-quazadbunnkio[3.2.1]okr-3-eH-2-kapObokcaMuia
(ITpomexyTounoe coequaenne 193, 150 mr, 0,76 mmois) B IM®PA (5 M) mpu KOMHaTHON TeMIiepatype 100aB-
nsima kapOonat kamms (210,27 wmr, 1,52 MmMonb) U (1-u30mponui-2-MeTHanponn) 2-6pom-2,2-nudToparerar
(ITpomexyTouHoe coequaenne 67, 623,28 mr, 2,28 MMoIIb). PeakImOHHYIO CMECh TIepeMEeNTUBAIH B TeUeHHUE 4 4
TIpY KOMHATHOHU Temmeparype. JloGaBisuii emie aBa 3KBUBalieHTa (1-H30MpOMHiI-2-MeTHIIIPONHa) 2-6pom-2,2-
mudTopareTaTta ¥ IepeMenInBaIi PEakKIHOHHYIO CMECh B TeUEHHE HOYH MTPH KOMHATHOM TeMmepaType. Peakiu-
OHHYIO CMECh Pa30aBIIsUIM ITWIIALICTATOM U (PHIBTPOBANH JUIS yIOalleHHUs KapOoHata kanus. OUIbTpaT TPIHKIBI
MPOMBIBAIA CMECBIO paccoyia U BOJABI B cooTHomieHuH 1:1. OpraHudeckre BEIIECTBa CYIIWIH Hal CyibhaToM
MarHusi, GpuIbTpoBany M KoHIeHTpupoBanu. Ilocie mpoBenennst xpomarorpaduu Ha cumkarene (0% - 15%
AI[CTOH/MUXJIOPMETaH) W JTUO(WIM3aNKU TOJyYald yKa3aHHOC B 3arojJIOBKE COCAMHEHHE B BHUJAC CBETIIO-
OpaHXEBO JHIKO# MieHKH, 44,6 mr, 13%. MC: 390 ES+ (C7H,5FN30s5).

'H SIMP (300 MT't, IMCO-dg) 8: 0,86 (m, 12H); 1,64 (s, 3H); 1,99 (m, 2H); 3,15 (m, 1H); 3,85 (m, 1H);
4,07 (m, 1H); 4,28 (s, 1H); 4,69 (m, 1H); 6,03 (m, 1H); 7,42 (s, 1H); 7,85 (s, 1H).

[Ipomexyrounoe coequaenue 68. Okrun-(2R)-2-6pom-2-pTopanerar
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K cycnienzun (2R)-2-6pom-2-dropykcycHoit kuciotsr; (1S)-1-hpenmmaranamuna (IIpoMexyTodnoe coenan-
Henue 168, 642,8 mr, 2,31 MMoib) u 1-oktanona (554 mr, 5,78 mmons) B JIXM (9 mi) npu KOMHATHON TeMIepa-
Type o KamisaM no0aristan xjaoprpumerwicmiad (1,19 mi, 9,39 Mmmons). CycnieH3us peBpamanach B pacTBoOp
U ec MEePEeMCIINBAIY B TCUCHUE HOYM NMPU KOMHATHON TeMIepaTrype. PeakimoHHy0 cMech TPHIKABI IPOMBIBAIIA
BOJIOW. OpraHuyeckre BellecTBa CYIIMIN HaJll Cyab(paToM MarHus, QWIBTPOBAIM W KOHIEHTpupoBaniu. [locie
npoBeneHus xpomaTtorpadun Ha cuiaukarene (0-10% sTumareraT/rekcaHbl) MOTYYadd YKa3aHHOE B 3arOJIOBKE
COoeJMHEHNUE B BHIe OECLBETHOM )KUIKOCTH, 554,9 mr, 89%.

'H SIMP (300 MI';, CDCls-d) 8: 0,84 (m, 3H); 1,24 (m, 10H); 1,61 (m, 2H); 4,22 (m, 2H); 7,25 (d, 1H).

Ipumep 45. Oxtun-(2R)-2-[[(2S,5R)-2-kapOamonn-3-mMeTii-7-okco-1,6-nuazadbunukino[3.2.1 JokT-3-eH-6-
ninJokcu]-2-pToparerar
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K pactBopy (2S,5R)-6-runpokcu-3-meTmin-7-0kco-1,6-auazadunmkio|3.2.1]okr-3-eH-2-kapOokcaMuaa
(ITpomesxyrounoe coeaunenue 193, 150 mr, 0,76 mmons) B 1,4-nuokcane (4 mi) u JIM®PA (0,5 mi) nobasmisim
okTmi-(2R)-2-6pom-2-propanerar (I[Ipomexyrounoe coenunenue 68, 0,09 mu, 2,06 mMmonb). Peakumonnyro
cMmech oxnaxkaanu 10 0°C u mo karism no6asistma DBU (0,11 mi, 0,76 Mmmons). PeakinoHHyI0 cMech TiepeMe-
mmBaiy B TedeHre 10 MUH, 3aTeM pa30aBIIsuIN STHUIAICTATOM U TPHIKIBI IPOMBIBATIH CMECBHIO PAaccojia M BOAHI B
cootHomeHuH 1:1. Opranndeckrie BeIecTBa CyIUian Haa cyib(aroM Maraus, GriIbTpoBaal U KOHIICHTPUPOBA-
JH C TONTydeHHeM opamxkeBoro macna. [locnme mpoBemenus xpomarorpaduu Ha cumkarene (0-60% sTumare-
TaT/TeKCaHbl) MOyYaJld YKa3aHHOE B 3aT0JIOBKE COSIMHEHHE B BUIE OEJI0T0 TBEPAOTO BemecTa, 247,9 mr, 84%.
MC: 386 ES+ (CgHpsFN;30s5).

'H SIMP (300 MI't;, IMCO-de) &: 0,86 (m, 3H); 1,25 (m, 10H); 1,59 (m, 5H); 3,04 (m, 1H); 3,78 (m, 1H);
4,04 (m, 1H); 4,16 (m, 3H); 6,00 (m, 1H); 6,24 (d, 1H); 7,37 (s, 1H); 7,81 (s, 1H).

[Mpomexyrounoe coeaunenne 69. Oxkrun-(2R)-2-6pom-2-dropanerar
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VYka3aHHOE B 3arojioBke coeamHeHue mnoiydanun u3 (2R)-2-6pom-2-dropykcycHoit kucnotsr; (1S)-1-
(denmmTanamuna (IIpomexyrounoe coeaunaenue 168, 526,2 mr, 1,89 Mmons) u MeTanona (260 mr, 5,68 MMoIIb)
COJIACHO MeToAuKe Uit [IpoMeKyTOUHOTO coeMHEeHHs 68 ¢ MOMydYeHHEM Oeloro Maciia/TBepAOro BEIISCTBa,
260 mr, 80%.

'H SIMP (300 MI', CDCls-d) &: 3,84 (s, 3H); 6,52 (d, 1H).

Ipumep 46. Metun-(2R)-2-[[(2S,5R)-2-kapbamounn-3-mMeTii-7-okco-1,6-nuazadbunukio[3.2. 1 JokT-3-eH-6-

wit]okcu|-2-dropanerar
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VkazaHHoe B 3arojloBke coeauHeHue monydanud u3  (2S,5R)-6-ruapoxcu-3-merui-7-okco-1,6-
nrazabuiukio| 3.2.1]okr-3-eH-2-kapookcamuaa (IIpomexxyrounoe coequnenne 193, 120 mr, 0,61 MMonb) 1 Me-
tHi-(2R)-2-6pom-2-dropanerara (IIpomexxyrounoe coequnenne 69, 0,09 mi, 1,52 MMONB) COTIIACHO METOAMKE
Juist mpuMepa 45 B Buze Oenoit ensl, 81,2 mr, 46%. MC: 288 ES+ (C;1H4FN;0s5).

'H SIMP (300 MT', IMCO-dg) &: 1,63 (s, 3H); 3,07 (m, 1H); 3,75 (m, 1H); 3,78 (s, 3H); 4,05 (m, 1H);
4,19 (s, 1H); 6,02 (m, 1H); 6,24 (m, 1H); 7,37 (s, 1H); 7,81 (s, 1H).

[Mpomexyrounoe coeaunenune 70. Ammuin-(2R)-2-6pom-2-ropanerat
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VYka3aHHOE B 3arojioBke coeanHeHue mnoiydanu u3 (2R)-2-6pom-2-dropykcycHoit kuciotsr; (1S)-1-
¢denmmranamuna (IIpomexyrounoe coequnenue 168, 510 mr, 1,83 mmonp) u ammnosoro crmpta (0,37 M, 5,5
MMOJIb) COTJIaCHO MeToauke aist [IpoMexyTouHoro coenuHeHus 68 ¢ momydenueM GecuBeTHOH kuakoctH, 100
wmr, 28%. 'H SIMP (300 MTI'u. CDCl;-d) 8: 4,71 (m, 2H); 5,31 (m, 2H); 5,86 (m, 1H); 6,55 (d, 1H).

Ipumep 47. Ammun-(2R)-2-[[(2S,5R)-2-kapbamomnin-3-mMeTii-7-0kco-1,6-nuazadbunukio [3.2.1]okr-3-eH-6-

wit]okcu|-2-dropanerar
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VYkazaHHOe B 3arojloBke coeaWHeHWe mosydanu w3 (2S,5R)-6-ruapoxcu-3-meTmi-7-okco-1,6-
nrazabuiukino[3.2.1]okr-3-en-2-kapookcamuaa ([Ipomexyrounoe coemunenue 193, 50 mr, 0,25 MMonb) u an-
mn-(2R)-2-6pom-2-ropanerata (ITpomexxyrounoe coemuaenue 70, 100 mr, 0,51 MMOJb) COTIIaCHO METOJIUKE
Jutst ipuMepa 45 ¢ moayueHueM Oenoit ieHsl, 61,3 mr, 77%. MC: 314 ES+ (C3H4FN;05).

'H SIMP (300 MT'i, IMCO-dg) &: 1,63 (s, 3H); 3,55 (m, 1H); 3,76 (m, 1H); 4,05 (m, 1H); 4,19 (s, 1H);
4,70 (m, 2H); 5,36 (m, 2H); 5,90 (m, 1H); 6,01 (m, 1H); 6,28 (d, 1H); 7,37 (s, 1H); 7,82 (s, 1H).

IMpomexyrounoe coeaunenue 71. [Ipommn-(2R)-2-6pom-2-ropanerar
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VYka3aHHOE B 3arojioBke coeanHeHue mnoiydann u3 (2R)-2-6pom-2-dropykcycHoit kuciotsr; (1S)-1-
¢denmmranamuna ([Ipomexxyrounoe coeaunaenue 168, 4449 mr, 1,6 mmons) u 1-nponanona (0,3 mi, 4 MMOJIB)
COMIacHO MeToauke sl [IpoMeyTOYHOTro coeuHeHUs 68 ¢ MoixydeHueM OCeCIBETHOM KuakocTw, 318 wr,
100%. 'H SIMP (300 MI't, CDCl;-d) 8: 0,92 (t, 3H); 1,67 (m, 2H); 4,19 (m, 2H); 6,51 (d, 1H).

IMpumep 48. IMpormmn-(2R)-2-[[(2S,5R)-2-kapbamonin-3-meTni-7-okco-1,6-nuazabunnkno[3.2.1]oxr-3-en-

6-mi]okcn]-2-¢hToparerar
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VYkazaHHOe B 3arojioBke coeauHenne moiaydamu u3 (2S,5R)-6-rumpoxcu-3-metuin-7-okco-1,6-nuazadu-
ko[ 3.2. 1 Jokr-3-eH-2-kapbokcamuaa (IIpomexxyrounoe coemuHenwe 193, 150 mr, 0,76 MMOJIB) W TPOTIHII-
(2R)-2-6pom-2-ropanerata (I[Tpomexyrounoe coeamaenne 71, 302,78 mr, 1,52 MMOJb) COTIACHO METOIHMKE
JUTst puMepa 45 ¢ monydeHuem Oesoi unkoi neHsl, 156 mr, 65%. MC: 316 ES+ (C3H gFN3Os).
'H SIMP (300 MTI'u, IMCO-dg) &: 0,89 (t, 3H); 1,61 (m, 5H); 3,05 (m, 1H); 3,76 (m, 1H); 4,04 (m, 1H);
4,13 (m, 2H); 4,19 (m, 1H); 6,01 (m, 1H); 6,25 (d, 1H); 7,37 (s, 1H); 7,82 (s, 1H).
[Ipomexyrounoe coequnenue 72. M300ytmin-(2R)-2-6pom-2-dropamerat
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VYka3aHHOE B 3arojioBke coeanHeHue mnoiydanu u3 (2R)-2-6pom-2-dropykcycHoit kuciotsr; (1S)-1-
tdenmmranamuna ([Ipomexxyrounoe coenuuenue 168, 487,5 mr, 1,75 mmonb) u 2-metwi-1-nponanona (0,4 mu,
4,38 MMOJIb) COTJIACHO METOAMKE JUTsI [[pOMEXYTOYHOTO COCIMHEHUS 68 C MOTy4eHUEM OCCIBETHOM JKUAKOCTH,
373 mr, 100%. "H SIMP (300 MI't;, CDCls-d) 8: 0,91 (d, 6H); 1,97 (m, 1H); 4,00 (m, 2H); 6,51 (d, 1H).

[pumep 49. H300yTmn-(2R)-2-[[(2S,5R)-2-kapbamoni-3-meTmi-7-okco-1,6-nuazadumumkio| 3.2.1]okr-3-

eH-6-11]oKcH]-2-(Toparerat
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VYkazaHHOe B 3arojioBke coenuHeHne mnoiaydanmu u3 (2S,5R)-6-ruapoxcu-3-metwin-7-okco-1,6-nuazadu-
ko[ 3.2. 1 Jokr-3-eH-2-kapbokcamuaa (IIpomexyrounoe coemunenue 193, 150 mr, 0,76 MMoIb) U U300y THII-
(2R)-2-6pom-2-ropanerata (I[Tpomexyrounoe coeamnenue 72, 372,73 mr, 1,75 MMOIb) COTIACHO METOIHMKE
JUTst puMepa 45 ¢ monydeHuem Oesoit kol neHsl, 161 mr, 64%. MC: 330 ES+ (C4H0FN3O5).
'H SIMP (300 MI', JIMCO-dg) &: 0,90 (d, 6H); 1,63 (s, 3H); 1,90 (m, 1H); 3,05 (m, 1H); 3,76 (m, 1H);
3,97 (m, 2H); 4,04 (m, 1H); 4,20 (s, 1H); 6,00 (m, 1H); 6,27 (d, 1H); 7,37 (s, 1H); 7,82 (s, 1 H).
[Ipomexxyrounoe coequnaenue 73. byrmi-(2R)-2-6pom-2-dpropanerart
F

Br)\n/o\/\/

0
VYkazaHHoe B 3aroyioBke coeamHeHune mnonydanu u3 (2R)-2-6pom-2-¢propykcycHoit kmcmothl; (1S)-1-
dbennmranamuna (IIpomexyrounoe coequnenue 168, 400 mr, 1,44 mmons) u 1-0yranona (0,33 mu, 3,6 MMOJIB)
COTIacHO MeToauKe Tt [[poMEeKyTOYHOTO COeIMHEHHS 68 ¢ MONIyuYeHHEM OECIBETHOM KHUIKOCTH, 322 MT, KO-
Y.
'H SIMP (300 MI';, CDCls-d) 8: 0,88 (t, 3H); 1,33 (m, 2H); 1,65 (m, 2H); 4,23 (m, 2H); 6,50 (d, 1H).
Ipumep 50. Byrun-(2R)-2-[[(2S,5R)-2-kapbamonn-3-mMeTii-7-okco-1,6-nuazadbunukio[3.2. 1 JokT-3-eH-6-

wit]okcu|-2-dropanerar
o}
|
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VkazaHHoe B 3arojloBke coeauHeHue mosydanud u3  (2S,5R)-6-ruapoxcu-3-meTtui-7-okco-1,6-
nmrazadumkino[3.2.1]okr-3-en-2-kapookcamuna (IIpomexyrounoe coeauuaerue 193, 150 mr, 0,76 Mmons) u Oy-
tun-(2R)-2-6pom-2-dropanerara (ITpomexyrouanoe coemunenue 73, 322,49 mr, 1,51 MMOJIb) COTJIACHO METO M-
Ke JuIst puMepa 45 ¢ momydeHueM 6emnoit smnkoi neHsl, 198 mr, 79%. MC: 330 ES+ (C4H0FN3O5).
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'H SIMP (300 MI'ti, IMCO-dg) &: 0,88 (t, 3H); 1,35 (m, 2H); 1,59 (m, 2H); 1,63 (s, 3H); 3,06 (m, 1H);
3,77 (m, 1H); 4,04 (m, 1H); 4,20 (m, 2H); 4,21 (s, 1H); 6,00 (m, 1H); 6,24 (d, 1H); 7,37 (s, 1H); 7,82 (s, 1H).
[Ipomexxyrounoe coeaunenue 74. Ilentun-(2R)-2-6pom-2-dropanerart
F

Br)ﬁ(o\/\/\

o}

VYkazaHHoe B 3aroyioBke coeamHeHune mnonydanu u3 (2R)-2-6pom-2-¢propykcycHoit kmcmothl; (1S)-1-
¢denmmranamuna ([Ipomexxkyrounoe coenuuenue 168, 4742 mr, 1,71 mmons) u 1-nenranona (0,46 mi, 4,26
MMOJIb) COTJIaCHO MeToauke aisi [IpoMexxyTouHoro coenuHenust 68 ¢ morydeHneM OeclBETHOM >KUIKOCTH, 363
mr, 93%.

'H SIMP (300 MT'n, CDCl3-d) &: 0,88 (m, 3H); 1,28 (m, 4H); 1,60 (m, 2H); 4,17 (m, 2H); 6,45 (d, 1H).

Mpumep 51. Mentmn-(2R)-2-[[(2S,5R)-2-kapbamonn-3-meTni-7-okco-1,6-nuazabunnkno[3.2.1]oxr-3-en-

6-mit|okcu|-2-propaneTar
o
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N F
O% N‘o /:»/O
R SN
VYka3aHHOE B 3aroJIoBKe coequHeHHe nomydanu u3 (2S,5R)-6-runpoxcu-3-meruin-7-okco-1,6-nuazadu-
ko[ 3.2.1]okr-3-en-2-kapbokcamuna ([Ipomexxyrounoe coemunenue 193, 150 mr, 0,76 MMOJB) U TEHTHI-
(2R)-2-6pom-2-ropanerata (IIpomexxkyTouHoe coenuaenue 74, 362,73 mr, 1,6 MMOJIb) COTTIACHO METOJIUKE JIJIS
npumMepa 45 ¢ moxydeHreM JUIKou 6enoit mensl, 225 mr, 86%. MC: 344 ES+ (C;sH,,FN3O5).
'H SIMP (300 MTI'L, JAMCO-dy) 6: 0,87 (m, 3H); 1,30 (m, 4H); 1,58 (m, 2H); 1,63 (s, 3H); 3,04 (m, 1H);
3,77 (m, 1H); 4,04 (m, 1H); 4,20 (m, 2H); 4,21 (s, 1H); 6,00 (m, 1H); 6,24 (d, 1H); 7,37 (s, 1H); 7,82 (s, 1H).
[Ipomexyrounoe coequnenue 75. I'ekcun-(2R)-2-6pom-2-dToparerar
F

Br)ﬁ.ro\/\/\/

o
VYkazaHHoe B 3aroyioBke coeamHeHune monydanun u3 (2R)-2-6pom-2-¢propykcycHoit kmcmothl; (1S)-1-
¢denmmranamuna ([Ipomexyrounoe coenuuerne 168, 400 mr, 1,44 Mmmonb) u rekcmitooro crimpta (0,45 mi, 3,6
MMOJIb) COTJIaCHO MeToauke mis [IpoMexxyTouHoTro coenuHenust 68 ¢ mosrydeHneM OeclBETHOM >KUIKOCTH, 313
mr, 90%.
'H SIMP (300 MT'. CDCls-d) 8: 0,86 (m, 3H); 1,22 (m, 6H); 1,59 (m, 2H); 4,17 (m, 2H); 6,45 (d, 1H).
IMpumep 52. I'ekcun-(2R)-2-[[(2S,5R)-2-kapbamoni-3-meTui-7-okco-1,6-nmuazadunukno [3.2.1]Joxr-3-en-

6-mit|okcu]-2-propaneTar
o
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VYkazaHHOe B 3arojioBke coeawHeHue nonydanu u3 (2S,5R)-6-ruapoxcu-3-meTwi-7-okco-1,6-nqua3adu-
ko[ 3.2. 1 ]Jokr-3-eH-2-kapbokcamuaa (IIpomexyrounoe coeamnenue 193, 150 mr, 0,76 MMOIB) M TEKCHII-
(2R)-2-6pom-2-ropanerata (IIpomexkyTounoe coenuaenue 75, 313,62 mr, 1,3 MMOJB) COTTIACHO METOIUKE JIJIS
IIpumepa 45 ¢ momydernrem aunkoi 6eoit nensl, 224 mr, 82%. MC: 358 ES+ (C;sH,FN5O5).

'H SIMP (300 MI', IMCO-dg) &: 0,87 (m, 3H); 1,30 (m, 6H); 1,57 (m, 2H); 1,62 (s, 3H); 3,04 (m, 1H);
3,77 (m, 1H); 4,04 (m, 1H); 4,19 (m, 2H); 4,20 (s, 1H); 6,00 (m, 1H); 6,24 (d, 1H); 7,37 (s, 1H); 7,82 (s, 1H).

[IpomexyTrounoe coequHerue 76. 1-XI0pdTHIN30IPONIIIKapOOHAT

Cl OGS
TYY

K pactBopy 2-mponanona (0,64 M, 8,39 mmons) u mupuauaa (0,79 M1, 9,79 mmons) nipu -78°C mo KarisimM
nobasnsum 1-xmopatunxiopdopmuat (0,76 mi, 6,99 Mmons). PeakimoHHO# cMecH TaBaiii MeIJIEHHO HArpeThes
JI0 KOMHATHOH TeMIIepaTypsl U NIEpEeMEIIMBaIH €€ B TCUCHHE HOUH. PeakIMoHHas cMech MpeBpamanacs B TBEp-
IIBIIA OEJNBIN CTYCTOK M ObLiIa TTOJBEPTHYTa 00pabOTKe YIABTPa3BYKOM B IuXJopMeTaHe. [loaydeHHyI0 cyClieH3UIo
KOHIIGHTPUPOBAIXA W PACTBOPSUIA Oelloe TBEpAOE BEIIECTBO B ITHIIAICTATE, M MPOMBIBAIIM BOJOW M PACCOJIOM.
OpraandecKkue BeUlecTBa CYIIIIN Hal CylIb(paToM MarHus, GUIBTPOBANIHA W KOHIEHTPHUPOBAIN C MOIYyICHHUEM
YKa3aHHOTO B 3ar0JIOBKE COSTUHEHHS B BUAE OSCIIBETHON KHUAKOCTH, 1,29 T, 99%. 'H sIMP (300 MI', CDCl5-d)
6: 1,35 (m, 6H); 1,84 (d, 3H); 4,96 (m, 1H); 4,44 (m, 1H).

Mpumep 53.  1-H3omponokcukapbonmnokcuatui-(2R)-2-[[(2S,5R)-2-kapbamonn-3-metni-7-okco-1,6-
nrazadumkiio[3.2.1]okr-3-eH-6-mi]okcu]-2-propanerar
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K pactBopy (2R)-2-[[(2S,5R)-2-kapOamoni-3-MeTui-7-okco-1,6-nmuazadurukino[3.2. 1 JokT-3-eH-6-1i | oK-
cu|-2-propykcycHoit kucinotsl (npumep 4, 194,46 mr, 0,71 mmons), N,N-gun3zonponwmtinamuna (0,12 mu,
0,71 mmonp) n 1-xsopatunmsonponmikapooHara (IIpomexyrounoe coenunenue 76, 237,15 mr, 1,42 MMoIb) B
JAM®A (5 mu1) mpyu KOMHATHOM TeMIiepaType A00aBsUH TeTpaOyTuixiopua ammonus (162,22 mr, 0,71 MMOIIB).
Peakmmonnyio cmech HarpeBamu mpu 40°C B TeuyeHHe OKOJIO 4 9, 3aTeM Pa30aBIISIN STUIANCTATOM M JIBAXKIBI
MPOMBIBAJIM CMECBIO paccoiia U BOoAbl B cooTHomieHnH 1:1. Opranndeckre BeIIeCTBa CYIIWIHM Hal CylbhaToM
MarHusi, QIIBTPOBAIN ¥ KOHIIEHTPUPOBAIX C IMOJIydCHHEM OpaH)XKeBOro Macia. [locie mpoBeneHuss XpoMaTo-
rpaduu Ha cuimkareie (0%-50% sTunareraT/TekcaHsl) MOTydald yKa3aHHOE B 3ar0JOBKE COCIMHEHHE B BUIC
CMECH JMACTEPEOMEPOB B cooTHOMICHUH 1:1, B Bume Oenoit mensl, 33,2 mr, 11%. MC: 404 ES+ (C;¢H»,FN;0g).

'H SIMP (300 MT';, IMCO-de) &: 1,23 (m, 6H); 1,46 (m, 3H); 1,62 (m, 3H); 3,05 (m, 1H); 3,79 (m, 1H);
4,00 (m, 1H); 4,19 (s, 1H); 4,80 (m, 1H); 6,00 (m, 1H); 6,33 (dd, 1H); 7,37 (s, 1H); 7,80 (d, 1H).

[Mpumep 54. (2R)-benznn-2-(((2S,5R)-2-kapbamonn-3-meTni-7-okco-1,6-nuazadunmkno[3.2.1]Jokr-3-eH-6-

WI)OKCcH)-2-ropanerar
o
HZN) . =
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DBU (8,83 mu, 58,57 mmoins) B JIM®A (30 M) mo kamisiM 1o0aBsuin K pactBopy (2S,5R)-6-runpokcu-3-
MeTHI-7-0Kco-1,6-nra3aburmkio[3.2.1]okr-3-en-2-kapbokcamuaa (I[Ipomexyrounoe coeamuenue 193, 10,5 T,
53,25 mmonn) u (R)-6eH3mn-2-6pom-2-propanerara (IIpomexxyrounoe coequnenne 171, 14,47 t, 58,57 MMoub)
B IM®A (100 M) mpu -40°C B Teuenne 30 muH B atMocdepe a3ora. [lomydeHHbIH pacTBOP MEepEMEIINBAIH TPH
-40°C B teuenune 30 MuH, 3aTeM pEaKIHIO OCTaHABIMBAIN noOaBieHUEeM Bojabl (15 mi). Peakimonnyio cMech
aKcTparupoBaiy 3TtrinanetatoM (3x20 mir). OObeIUMHEHHBIE OPTaHWYECKHE BCIIECTBA IPOMBIBAIN PAacCOIOM
(3%20 M), cymmnn Hax cynbdaTtoM HAaTpus, QUIBTPOBAIN U KOHICHTPUPOBaH. Ilociie mpoBeneHusT XpOMaTO-
rpacduu Ha cunukarene (0-40% sTumaneraT/meTponeHbINd AGHp) MOTydand yKa3aHHOE B 3aTOJIOBKE COSIMHEHHE
B BHJIe Oenoro TBEpAOTo BemiecTsa, 8,8 T, 45%. MC: 364 ES+ (C;H sFN;0s5).

'H SIMP (400 MT't;, IMCO-dg) 8: 1,62 (s, 3H); 2,92 (d, 1H); 3,75 (d, 1H); 3,99 (m, 1H); 4,02 (s, 1H); 5,25
(s, 2H); 5,76 (s, 1H); 6,33 (d, 1H); 7,38 (m, SH); 7,39 (s, 1H); 7,85 (s, 1H).

IIpomexyrounoe coequaenne 77. (2S,5R)-6-[Tper-ByTrn(auMeTr)CuiImI|oKCH-3-MeTrI-7-0Kco-1,6-
nmra3aduukio[3.2.1]okr-3-eH-2-kapOOHOBAs KHCIOTa
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K pactBopy mernn-(2S,5R)-6-[Tper-OyTHII(AMMETHII ) CHITHII |OKCH-3-METHII-7-0KCO- 1 ,6-1a3a0uITHKIIO
[3.2.1]okr-3-en-2-kapOokcunara ([Ipomexxyrounoe coenunenue 185, 538,5 mr, 1,65 mmons) B DCE (3 M) B
NpoOHpKe U1 MUKPOBOJIHOBOW 1eun o0beMoM 20 MiT 10OaBIISIIM THAPOKCH T TpuMmeTmionosa (477,17 wr, 2,64
MMOJIB). Peakiyio mpoBoAnIN B MUKPOBOJIHOBOH ieun B TeueHue 2 4 npu 80°C. Y pansim pacTBOpUTENb U pac-
TBOPSUTH TIOJTYYCHHBIA OCTaTOK B dTHIAICTaTe W TPHKIbsl pombiBan 0,01 H. pacTBopoMm Oucynbdara Kamus u
OJTHOKPATHO - paccosioM. OpraHn4eckue BEIlecTBa CYIIWIN Haj Cyab(paTroM HaTpus, GUIBTPOBAIN M KOHIIEH-
TPHUPOBAJIH C TOJYICHUEM OpaHKeBoi neHsl, 649 mr, 100%. MC: 313 ES+ (C;4H,4N,0,Si).

'H IMP (300 MTI'u, IMCO-dg) 8: 0,00 (s, 6H); 0,78 (s, 9H); 1,50 (s, 3H); 2,92 (m, 1H); 3,47 (m, 1H); 3,53
(m, 1H); 3,77 (m, 1H); 5,85 (m, 1H).

IIpomexyrounoe coemunenue 78. 2-[2-[(2S,5R)-6-[TpeT-OyTHII(IUMETHIT)CHIIII |OKCH-3-METHII-7-0KCO-
1,6-nnazadbuiukio|3.2.1JokT-3-eH-2-KapOOHWI |THAPA3UHO |-2-0KCoareTaMu

o )OL
HzN)H(N\N TR
o " N

o N\OTBS
K pactBopy (2S,5R)-6-[TpeT-OyTriI(ArMeTHIT)CHITHII |OKCH-3-MeTHII-7-0KC0- 1 ,6-1razadummkiio[3.2.1]okT-
3-eH-2-kap6oHOBOI kucnoThl (IIpomexyrounoe coenuuenue 77, 397,5 mr, 1,02 mmons) B JIM®DA (6 M) npu
0°C moGamsimy THapa3u] okcamMuHOBOHM kuchoTsl (209,83 wmr, 2,04 mmoins), HATU (387 wmr, 1,02 mMmonb) u
N,N-gunzonponmwmtiiaamut (0,57 mi, 3,26 MMoib). PeakimoHHyr0 cMech nepeMeInBalii B TedeHue 1 4, 3aTeM
Ppa30aBIsUIH STUIAIICTATOM U OJTHOKPATHO IPOMBIBAIIA HACKIIICHHBEIM PACTBOPOM OMKapOoHaTa HaTpus. BoaHbri
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PacTBOp coJieprKall YacTh MPOAYKTa U ObUI IMTOJABEPTHYT OJHOKPATHOM IKCTpaKIuu dTHinaneratoM. OObeIMHEH-
HBIC OPTaHUYCCKUC BEICCTBA CYIIMIH HaJ CYJb(AaTOM MarHus, GUIbTPOBaIN U KOHIICHTPUPOBAIH C MOTYUYCHH-
eM xenrtoro macia. [locie nmpoBeaenus xpomaTtorpadun Ha cuukarene (0-5% MeTaHoJ) MOMydJain yKa3aHHOE B
3arOJIOBKE COCIMHEHWE B BHJE CBETJIO-KEITOIO TBEpIOro BemectBa, 142 wmr, 35%. MC: 398 ES+
(C16H27NSOSSi)'

'H SIMP (300 MI'i, IMCO-dy) 8: 0,00 (s, 6H); 0,78 (s, 9H); 1,53 (s, 3H); 2,95 (m, 1H); 3,60 (m, 1H); 3,67
(m, 1H); 4,04 (s, 1H); 5,98 (m, 1H); 7,75 (s, 1H); 8,07 (s, 1H); 10,30 (s, 1H); 10,48 (s, 1H).

IIpomexyrounoe coemmuenue 79. 5-[(2S,5R)-6-[Tper-byTmn(ammeTni)CHiIu | OKCH-3-MeTHII-7-0Kco-1,6-
nrazabuiukinof3.2.1]okr-3-en-2-un]-1,3,4-okcaama3on-2-kapOoKkcaMu,I
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K  pactBopy  2-[2-[(2S,5R)-6-[TpeT-OyTHII(AMMETHII ) CHITHII |OKCH-3 -METHII-7-0KCO- 1 ,6-1a3a0UITHKIIO
[3.2.1]okT-3-eH-2-kapOoHmI|ruapasuHo|-2-okco-anetamua  (IIpomexyrounoe coemuHenue 78, 142 wmr, 0,36
MMoJTb) B JIXM (6 MiT) Ipu KOMHATHOM TeMmIepatype H00aBisuiu 4-HUTpoOeH30ICcyabdormxaopun (79,17 mr,
0,36 mmoub) 1 N,N-gum3onpormmTiiamud (0,19 v, 1,07 Mmods). PeakimonHas cMech mprooOpeTana sKenThlid
IBET U €€ TepeMeIIBaii B TeueHue 30 MUH, 3aTeM pa30aBisUTi AUXJIOPMETAHOM ¥ IPOMEIBAIN paccoiioM. Op-
TaHWYECKHE BCIIECTBA CYIIMIM Hall Cylb(aToOM MarHus, (QUIBTPOBATH M KOHICHTPHUPOBAIM C IOJyYCHHEM
opamxkeBoro Macna. [locie mpoBenenus: xpomatorpaduu Ha cumukarene (0-5% MeTaHO/IUXIOpMETaH) MOITy-
yald YyKa3aHHOE B 3arojOBKE COEOUHEHHE B BHJE oOpaHxkeBoi meHwl, 93,8 mr, 69%. MC: 380 ES+
(Ci6H2sN5O4S1).

'H SIMP (300 MI', IMCO-dy) &: 0,00 (s, 6H); 0,77 (s, 9H); 1,53 (s, 3H); 3,02 (m, 2H); 3,70 (m, 1H); 5,01
(s, 1H); 6,14 (m, 1H); 8,13 (s, 1H); 8,53 (s, 1H).

IIpomexyrounoe coemuuenue 80. 5-[(2S,5R)-6-T'mapoxcu-3-meTmi-7-okco-1,6-auazadbummkiio[3.2.1]okr-
3-eH-2-un]-1,3,4-okcaanaszon-2-kapOokcaMug
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K pactBopy 5-[(2S,5R)-6-[TpeT-OyTHI(TUMETIIT)CHITHI |OKCH-3-MeTHI-7-0KC0- 1 ,6-mrna3zadummkino[3.2.1]
OKT-3-eH-2-m1]-1,3,4-okcagnason-2-kapookcamuaa (IIpomexyrouHoe coenuaenne 79, 267,6 mr, 0,71 MMoib) B
stunanerate (6 mn) mo6asmsmn HF-mupumun (0,04 M, 1,41 mMons). PeakimoHHYI0 CMECh TepeMemnBaii B
TedeHue 2,5 4, 3aTeM no0aBismH eme 2 5kB. HF-mupuanaa n mepeMennBaiy peakqioHHyI0 CMECh B TCUCHHE
elie OJTHOTO Yaca. PeakIIMOHHYIO0 CMECh KOHIICHTPHUPOBAIH C IMOJIyYCHHUEM YKa3aHHOTO B 3ar0JIOBKE COCTUHCHUS
B BUJIC KOPUYHEBATO-0€KEBOTO TBEPAOTO BemecTBa, 245 mr, 99%. MC: 266 ES+ (C;oH;1N50,).

'H SIMP (300 MTI'ti, IMCO-dg) &: 1,52 (s, 3H); 3,01 (m, 2H); 3,66 (m, 1H); 4,95 (s, 1H); 6,18 (m, 1H);
8,09 (s, 1H); 8,45 (m, 1H).

IIpomexxyrounoe coemunenne 81. Dtmn-(25)-2-[[(2S,5R)-2-(5-kapbamon-1,3,4-okcaanazon-2-m)-3-
METHII-7-0Kc0-1,6-1ua3adurmiino[3.2. 1]OKT-3—eH-O6—1/IJ1]OKCI/I]—Z-q)TopaueTaT
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K pactBopy 5-[(2S,5R)-6-runpokcu-3-metmi-7-okco-1,6-nuazadunukio| 3.2.1]okr-3-en-2-min]-1,3,4-okca-
nuazon-2-kapookcamua (Ilpomexxyrounoe coeaunenue 80, 176,8 mr, 0,67 mmons) B JIM®PA (5 mi) nobasisimu
aTIi-(28S)-2-6pom-2-propanerar (0,16 mi, 1,33 Mmmons) u kapooHat kanust (276,39 mr, 2 mmons). Peakunonnyro
CMECh TEepEMEIINBAIN B T€UEHHE 2 4, 3aTeM Pa30aBIsIM dTHIALETATOM, (GMIBTPOBAIN M TPYOKIBI TPOMBIBAIIH
CMECBIO paccoiia U BOZbl B cooTHomeHuH 1:1. Opranndeckue BelecTBa CyImIN Haj Cyab(aTom Maraus, Guiib-
TPOBAJIM ¥ KOHIICHTPUPOBAJIHN C MOJIYIEHHEM JKenToro Macna. [locie mposenenust xpomaTorpaduu Ha cuIKare-
ne (0-70% sTrinameTaT/TeKCaHbl) OTyYaln YKa3aHHOE B 3aI'0JIOBKE COCIMHEHHUE B BHJIE CBETIIO-)KEITOH IJICHKH,
66,8 mr, 27%. CoenuHeHHE TPEACTaBILLIO cO00M cMech AnacTepeoMepoB B cooTHomeHnn 7:3. MC: 370 ES+
(C14H16FN5Og).

'H SIMP (300 MI't, IMCO-dg) &: 1,25 (m, 3H); 1,72 (s, 3H); 3,20 (m, 2H); 4,19 (m, 1H); 5,30 (m, 1H);
6,25 (m, 1H); 6,26 (m, 1H); 8,26 (s, 1H); 8,65 (s, 1H).

MMpumep 55. 2-[[(2S,5R)-2-(5-Kap6amomni-1,3,4-okcaanazomn-2-mi)-3-MeTHII-7-0Kco- 1 ,6-11a3a0uIKII0
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[3.2.1]okT-3-eH-6-n]oKcH]-2-PTOPYKCYCHOI KHCIIOTHI JINTHEBAS COJIb
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K pactBopy a3tmin-(25)-2-[[(2S,5R)-2-(5-kapbamonn-1,3,4-okcaanazon-2-ui)-3-MeTui-7-okco- 1 ,6-nua3za-
ourmkino[3.2.1]okT-3-eH-6-un]okcu|-2-propanerata (IIpomexyrounoe coemnuenue 81, 66,8 mr, 0,18 Mmoms) B
TI'® (1 M) u Boxe (0,5 mur) mpu 0°C nobasnsum ruapokcua autus (0,18 mi, 0,18 MMoib). Peakiimonnyio cmech
nepememuBain B Tedenne 10 mun. Jlobasmsum emie 0,5 sxBuBasienTa ruapokcuaa autus. Crycts 10 MuH peak-
IIHOHHYIO cMech oOpabateiBany eme 0,5 SKBUBAJICHTAMH THAPOKCHIA TUTHA. PeakMOHHYIO CMeCh IepeMelIn-
Banu B TeueHne 20 MuH, HelTpanu3oBaym nodasienrem 0,5 H. HCI, 3amopaxxuBaim 1 1M0(GHUIN3NPOBAIH C TIO-
JydeHUEM XKeJITOTO TBepaoro BemiectBa. [locie mpoeaenus obpamenHo-dazoBoii ISCO (50 r RediSep Gold
C18, 100% Bonpl, 4 MuH; 3aTeM 0%-50% aneToHUTPHII/BO/IA) TIOJTydall YKa3aHHOE B 3ar0JIOBKE COCTMHEHHE B
BHUJIE TPsA3HO-0EJIOT0 TBEPJOro BemecTsa, 26 Mr, 36%. CoequHeHHE MPECTaBIsIIO cO00i cMech qracTepeoMe-
poB B cootHomreHuu 7:3. MC: 342 ES+ (C,H,FN;50Og).

'H SIMP (300 MT'i, IMCO-dg) &: 1,70 (s, 3H); 3,20 (m, 2H); 4,15 (m, 1H); 5,20 (s, 1H); 5,28 (m, 1H);
6,27 (m, 1H); 8,25 (s, 1H); 8,65 (s, 1H).

[Mpomexyrounoe coeaunenue 82. 2-(1,3-JIMOKCON30NHIOTMH-2-1T)OKCHITAHCYIL(OHAMUT
o]
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K cycnensun 2-ruapokcustancynbdonamuna (Enamun, 1,92 min, 7,19 mmons), N-ruapokcudranmmmuia
(1,41 r, 8,63 mmonn) u Tpuderundocduna (2,26 r, 8,63 mmois) pu 0°C mo KaruisiM 100aBISITH TUU3OTPOTIHIIA-
3oxukapbokcumnat (1,7 mu, 8,63 Mmoib). PeaknmonHas cMech mpruoOpeTana TEeMHO-OPAH)KEBBIH, a 3aTeM OJieTHO-
JKenTHIi 1BeT. [lociie mepeMemmBaHus B TEUEHUE OKOJIO 3 U PEaKIMOHHYIO CMECh KOHIIEHTPHUPOBAIM C TOTyde-
HHEM BSI3KOTO OJIeTHO-)KEITOTO Macia, KOTOPOe MOABEpralil OYMCTKE ITyTeM IIPOMBIBKH 3THIIAIICTaTOM/TeKCa-
Hamu. benoe TBepmoe BemecTBO coOupanu puiapTpanmeil 1 OHO MPENCTABIUIO COOOH yKa3aHHOE B 3arOJIOBKE
coemunenue, 1,8 r, 70%. MC: 271 ES+ (C;0H;(N,05S) 'H IMP (300 MI'u, AMCO-d) &: 3,52 (m, 2H); 4,50 (m,
2H); 6,96 (s, 2H); 7,87 (s, 4H).

[Ipomexyrounoe coequHeHue 83. 2-AMUHOOKCHATAHCYIH(HOHAMUT
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K pactBopy 2-(1,3-arokcon3ouHI0MMH-2-1mi1)okcuaTancyabonamuna (IIpomexyrouHoe coenunenue 82,
740 mr, 2,05 Mmmoinb) B JIXM (20 mi1) mpu KOMHaTHOM Temneparype nodasisu Metmiruapasus (0,11 mu, 2,05
MMoutb). Cpa3dy ke oOpaszoBaics ocanok. CyCIeH3HI0 IMepeMeNInBali pU KOMHATHON TeMIepaType B TCUEHHUE
OKOJIO 2 4, 3aTeM KOHIIEHTPUPOBAIH. TBEpIOe BEIIECTBO MOABEPTAIM OYHCTKE IMyTeM MPOMBIBKH JIXM u cobu-
pamu unpTpanmeil. TBepaoe BEMIeCTBO NOABEPrali OYUCTKE ITyTEM IPOMBIBKA METAHOJIOM M OT()MIBTPOBBIBA-
1M monydeHHoe Oenoe TBepaoe BemecTBo. Criektp SIMP TBepnoro BemecTsa IMokasal, YTO OHO NPEACTaBIISIIO
c000i1 0604HBIN TPOAYKT. PUIBTPAT KOHIIEHTPUPOBAIHN C MOIYYEHHEM YKa3aHHOTO B 3aT0JIOBKE COEANHEHUS B
BUZE TpsA3HO-Oenmoro TBepaoro BemecTsa, 228,2 mr, 58%. Crektp SIMP mokazan momydenue 73% meneBoro
npoaykra. 'H SIMP (300 MI'w, IMCO-dg) 8: 3,27 (m, 2H); 3,85 (m, 2H); 6,11 (bs, 2H); 6,79 (s, 2H).

IMpomexyrounoe coenuuenue 84. (2S,5R)-6-[rper-bByrnin(anmernn)cnimi]|okcn-3-meTmn-7-okco-N-(2-
CyIb(PaMOMIITOKCH)-1,6-muazadurukino[3.2. 1 Jokr-3-eH-2-kapOokcamu g
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K pactBopy (2S,5R)-6-[TpeT-OyTriI(qrMeTHIT)CHITHII |OKCH-3-MeTHII-7-0KCc0- 1,6-arazadummkiio[3.2.1]okT-
3-eH-2-kapOoHoBOM kuchoTHl ([IpoMexyrounoe coenunenue 77, 465,74 mr, 1,19 mmoinp) B IM®PA (8 mur) mpu
0°C moGaBmsumm 2-amuHOOKCHATaHCYIb(GoHamMua (I[IpoMmexyrodnoe coeamnenue 83, 228,96 mr, 1,19 mMmonb),
HATU (453,43 wmr, 1,19 mmons) u N,N-nuuzonponwmtuiamud (0,57 miu, 3,26 MMois). PeakiimonHyio cMech
3areM nepememuBand B TeueHue 1 1 npu 0°C, 3aTeM pa30aBIsiii STHIAICTATOM U ABAKIBI IPOMBIBAIN CMECEHIO
paccora u BoAbl B cooTHOIIeHNH 1:1. OpraHndeckue BEIeCTBa CYIIWINA HaJ CYIb()aToM MarHus, GpUIbTpoBaIn
U KOHIICHTPUPOBAJIH C MOIYYCHUEM XKenToro mMacia. [locie mpoBenenus xpomarorpaduu Ha cuukarene (0%-
80% sTHameraT/TeKcaHbl) MOTYYald yKa3aHHOE B 3ar0JIOBKE COCITUHCHHUE B BUJE OCCIIBETHOro Macia, 343 wr,
66%. MC: 435 ES+ (C;sH30N4O¢SiS).
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'H SIMP (300 MT'rr, IMCO-dg) 8: 0,00 (s, 6H); 0,78 (s, 9H); 1,45 (s, 3H); 2,97 (m, 1H); 3,20 (m, 2H); 3,57
(m, 2H); 3,84 (m, 1H); 4,02 (m, 2H); 6,01 (m, 1H); 6,80 (s, 2H); 11,74 (s, 1H).

[Mpomexyrounoe coemunenue 85. (2S,5R)-6-I'mapoxcn-3-metnin-7-okco-N-(2-cynbhamMonadTokcu)-1,6-
nra3abuukiio[3.2.1]okr-3-eH-2-kapOokcaMug
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K pactBOpy (2S,5R)-6-[TpeT-OyTHII( AMME THIT ) CHITHI | OKCH -3 -MeTHII-7-0KC0-N-(2-CyTb(haMOMIITOKCH)-1,6-
nrazabuiukino[3.2.1]okr-3-en-2-kapookcamuaa (ITpomexyrounoe coenuaenne 84, 343 mr, 0,79 MMOJIb) B 9THII-
anerate (4 1) no6apmsiu HF-mupuua (0,04 M, 1,58 MMois). PeakIimoHHyI0 cMech TIepEeMEIIUBAII B TCUCHUE
30 muH. Jlo0aBmsumn emie 2 3kB. HF-mupuauHa 1 mepeMenIuBaiy peakMoOHHY0 CMECh B TCUCHHE €Ile OJTHOTO
yaca. Cryctst 6 4 u B oOmelt cioxxkHoctu 7 9kB. HF-mupunnna peakuus Oblia 3aBepiueHa. PeaknnoHHy0 cMech
¢unbTpoBaNu, cobupas TpsA3HO-0ENI0e TBEPIOE BEIIECTBO. TBEpAOe BEMICCTBO CTANO BS3KUM M IPHIUILIO K
¢uneTpy. Jdns npomMbiBKE QUIBTpa W MEpEeHOCA TBEPAOTO BEIIECTBAa B KOJOY HCIOIB30BAIU ITHIIANCTAT U HE-
0O0JBIIOE KOJMYECTBO METaHOJa. PacTBOpUTENh yAasiid B BaKyyMe C TOJTYYCHHEM YKa3aHHOTO B 3arOJIOBKE
COCIMHEHUS B BUE IPSI3HO-0€I0T0 TBepI0T0 BemecTBa, 337 mr, 100%. MC: 321 ES+ (CoH;sN4O4S).

[Ipomexxyrounoe coemuHenue 86. OTmi-(2S)-2-dprop-2-[[(2S,5R)-3-MeTnin-7-okco-2-(2-cynbhaMomni-
3TOKCUKapOaMmomn)-1,6-nmuazaburmkino[3.2.1]okT-3-eH-6-1i JokcH |areTaT
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VYka3aHHOE B 3aroJIoBKe coeanmHeHue nomydanu u3 (2S,5R)-6-ruppokcu-3-meruin-7-okco-N-(2-cynbga-
MOHWIIDTOKCH)-1,6-nnazaduiukio[3.2. 1 Jokr-3-eH-2-kapbokcamuna (IIpomexxyroaHoe coeaunenue 85, 279,32 wmr,
0,65 mmomnb) u ATHII-(2S)-2-0pom-2-dToparietata ([Ipomexyrounoe coemunenue 174, 0,08 mu, 0,65 MMoIb)
COTJIACHO METOAMKE UIA TpuMepa 45 ¢ MOIydYeHHEM CBETIIO-KeNToro macia, 26,7 mr, 10%. MC: 425 ES+
(C14H2 FN4O5S).

'H SIMP (300 MI'u, IMCO-de) &: 1,25 (m, 3H); 1,60 (m, 3H); 3,15 (m, 1H); 3,36 (m, 1H); 3,78 (m, 1H);
4,02 (m, 3H); 4,07 (m, 2H); 4,28 (m, 2H); 6,13 (m, 1H); 6,16 (d, 1H); 6,95 (s, 2H);11,91(s, 1H).

IIpumep 56. (2S)-2-Dtop-2-[[(2S,5R)-3-meTrin-7-0kco-2-(2-cynbdhamonadTokcukapoamonn)-1,6-nnazadu-
ko[ 3.2. 1 JokT-3-eH-6-1I1|OKCH | YKCYCHON KUCIIOTHI INTHEBAS COJTh
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K pacrBopy oatmn-(2S)-2-drop-2-[[(2S,5R)-3-mMeTuin-7-okco-2-(2-cynbhaMonIdTOKCH-Kapbamoui)- 1,6~
nmuazaduukino[3.2.1]okr-3-eH-6-mi|okcu|amnerata (IlpomexyrouHoe coenuuenue 86, 26,7 mr, 0,06 MMoib) B
Tr'® (1 mn) u Boge (0,5 mur) mpu 0°C mobasmsumu LiOH (0,06 mi, 0,06 Mmmonb). PeakiimoHHy0 cMech TiepeMe-
MUBAIN B TeueHue 15 MuH 1 mo6asisu emie 0,5 sxBuBaneHTa ruapokcuna utusa. Croycrs 15 MuH 100aBisLHn
eme 0,5 okB. ruapokcuaa autusa no6apnsiu. Croycrs 30 MUH B mocie HeOOJBIIOTo MOA0TpeBa peakius Oblia
3aBepiieHa. PeakimonHyio cMech HeiTpanmsoBanu godasierneM 0,5 H. HCI, 3aMopakuBamy v TH0QUIA3HPO-
BaJlM ¢ ToiydeHueM >kenroro macna. CoemuHeHue oummanu obOpamenHo-dazoBoii ISCO (5,5 rRediSep Gold
C18, 100% Bompl). YKa3aHHOE B 3ar0JIOBKE COCTUHEHHS MOJTydalld B BHJIE TPA3HO-0EIIOTO TBEPAOTO BEIICCTBA,
11,3 mr, 29%. MC: 397 ES+ (C,H7FN,O5S).

'H SIMP (300 MI', JIMCO-dq) 8: 1,56 (s, 3H); 3,02 (m, 1H); 3,26 (m, 1H); 3,98 (m, 5H); 5,20 (d, 1H);
6,03 (m, 1H); 7,06 (s, 2H).

[Mpomexyrounoe coemunenue 87. (2S,5R)-6-Ammunoxcu-3-metni-7-okco-N-(2-cynbhamommaTui)-1,6-
nra3aduukiio[3.2.1]okr-3-eH-2-kapOokcaMug
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VYkazaHHOoe B 3arojioBke coeamHeHWe monydamu w3 (2S,5R)-6-ammmiokcu-3-MeTwi-7-okco-1,6-
nra3zabuiukino[3.2.1]okr-3-en-2-kap6onoBoit  kucnotel ([Ipomexxyrounoe coeamnenne 29, 208,5 wmr, 0,88
MMOJIb) U 2-aMHUHO-3THIICYIbpoHaMua rTuapoxiopuaa (281,1 mr, 1,75 Mmmons) coryiacHo meroauke st [1po-
MEXYTOYHOTO COeTUHEHHsI 84 ¢ MmosrydeHneM OJieIHO-KenToro Macia, 86,6, 29%. MC: 345 ES+ (C;3HN405S).

-4 -



037916

'H SIMP (300 MTI'ti, IMCO-dg) 8: 1,63 (s, 3H); 3,04 (m, 1H); 3,14 (m, 2H); 3,26 (m, 1H); 3,51 (m, 2H);
3,94 (m, 1H); 4,09 (m, 1H); 4,36 (m, 2H); 5,27 (m, 2H); 5,95 (m, 1H); 6,07 (m, 1H); 6,89 (s, 2H); 8,52 (m, 1H).

IMpomexyrounoe coexnHenue 88. (2S,5R)-6-I'mapoxcn-3-meTni-7-okco-N-(2-cynbhamommaTui)-1,6-
Jra3aduukino[3.2.1]okr-3-eH-2-kapOokcaMug
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K pactBopy (2S,5R)-6-ammmnokcu-3-metui-7-okco-N-(2-cynbdamonmmatnin)-1,6-nuazaduukiio[ 3.2. 1 Jokt-
3-en-2-kap6okcamuna (IIpomexyrounoe coenunenue 87, 86,6 mr, 0,25 MMoIb) B MeTaHOJ€e (3 MIT) IPH KOMHAT-
HOHM Temmeparype pobasmsum 1,3-numermnoapourypoByro kuciotry (78,53 mr, 0,5 mMoinb) u teTpakuc(rpude-
Hundochun)namtaguid (0) (58,12 mr, 0,05 MMonb). PeaknnoHHyr0o cMech IepeMeIIBald B TeYeHUE | 4 mpH
KOMHATHOW TeMIIepaType, 3aTeM KOHIIEHTPHUPOBAIHN C IOJIyYeHHEM TEeMHO-OpamXeBoro macia, 76,5 mr, 100%.
MC: 305 ES+ (C10H16N405S).

[Ipomexyrounoe coemunenue 89. OTmi-(2S)-2-dprop-2-[[(2S,5R)-3-MeTnn-7-okco-2-(2-cynnhaMouni-
stuikapOamonn)-1,6-auazadbunmkino[3.2. 1 ]Jokr-3-eH-6-ni]okcH |arieTar
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K pactBopy (2S,5R)-6-runpokcu-3-metmi-7-okco-N-(2-cynbdamormnatin)- 1,6-nuazadunukio| 3.2.1]okr-3-
eH-2-kapookcamuna ([Ipomexxyrounoe coenunenue 88, 76,5 mr, 0,25 mmons) B 1,4-muokcane (2 ) u JMDA
(0,25 ™) mobGaBismu ATHI-(2S)-2-6pom-2-hropanerat (IIpomexyrounoe coemmuenue 174, 0,09 mu, 0,75
MMoJIb). PeaknimonHyto cmech oxiaxkaamm 1o 0°C u no karmusiM mobasisimn DBU (0,04 mi, 0,25 MmMoins). CHOBa
nobaBnsm ATHI-(2S)-2-6pom-2-droparerar (0,09 M, 0,75 mmons). 3atem cHoBa mobasmsuin DBU (0,04 Mo,
0,25 mmoup). Ciyerst eme 15 mua nipu 0°C ¢ nepuonndeckum HarpeBoM fobasisun eme 0,5 sxB. DBU. Peak-
IIHOHHYIO CMECh NepeMeIINBaI B T€UCHHE eme |5 MUH npu KOMHATHOW TemmepaType. PeakImoHHyI0 cMech
pa30aBIsUN ATUIIALIETATOM M TPIDKIBI IPOMBIBAIM CMECHIO paccolia U BOAB! B cooTHomeHUH 1:1. Opraandeckue
BEIIECTBA CYIIMJIHM HAaJl CyJIb(paToM MarHus, (pUIBTPOBATM M KOHICHTPHUPOBAIU C TOJIYYCHHEM OPAHKEBOTO
macna. [Tocne npoBenennst xpomarorpadun Ha cunukaresne (0-25% aneToH/auXIOpMeTaH) MOIyJalnd yKazaHHOEe
B 3ar0JIOBKE COEJIMHEHHE C HEKOTOPHIM KOJMYECTBOM OKcuzaa TpudeHunpochrHa B BHIIC OPaHKEBOH IUICHKH,
77,3 mr, 75%. MC: 409 ES+ (C,4H,,FN4O;S).
Mpumep 57. (25)-2-®Drop-2-[[(2S,5R)-3-MeTHin-7-okco-2-(2-cynbhamommTriakapdamon)-1,6-1rnazadu-
ko[ 3.2. 1 JokT-3-eH-6-11|OKCH | YKCYCHOW KUCIIOTHI INTHEBAS COJTh
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K  pacrtBopy  atmin-(2S)-2-drop-2-[[(2S,5R)-3-metun-7-okco-2-(2-cynbhamonmm tuia-kapoamond)-1,6-
nmuazabunukino[3.2.1]okr-3-en-6-un]okcu|anerara ([Ipomexyrounoe coeaunenue 89, 72,3 mr, 0,18 MMoibp) B
TI'® (2 mu) u Bome (1 M) mpu 0°C mobaBns 1M runpokcun mutus (0,18 mu, 0,18 Mmons). Peakimonnyro
cMmech nepememuBany B Teuenue 10 mun nipu 0°C, 3aTem HelTpanu3oBaim qobdasnerHreM 0,5 H. CONSTHON KHUCIIO-
TBI, 3aMOPAXXUBAIN U JTHO(WIM3UPOBAIH C TOITYICHHUEM KEJITOTO TBEpAOro BemecTsa. [locne mpoBexeHus o6-
pamenHao-dazonoit ISCO (100% Bompl) mOTy9adn yKa3aHHOE B 3ar0JIOBKE COCAMHEHHUE B BHJIE CBETIIO-KEITOTO
TBeporo BemecTBa, 14,3 mr, 21%. MC: 381 ES+ (C,H;7FN,0,S).
'H SIMP (300 MI'n, IMCO-dg) &: 1,64 (s, 3H); 3,13 (m, 3H); 3,52 (m, 3H); 3,99 (m, 1H); 4,14 (m, 1H);
5,24 (d, 1H); 6,04 (m, 1H); 6,90 (m, 2H); 8,57 (m, 1H).
IMpumep 58. Dtun-2-[[(2R)-2-[[(2S,5R)-2-kapbamonn-3-meTni-7-okco- 1,6-nuazabunnkino[3.2.1]Joxr-3-en-
6-mt|oKcH|-2-PTOpaIeTHI | OKCUMETOKCHKAPOOHUIIAMUHO |-3-MeTHIOyTaHOAT
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K pactBopy (2R)-2-[[(2S,5R)-2-kapbamonii-3-MeTHII-7-0kco-1,6-auazadbunukiio[3.2.1]okt-3-eH-6-ui]ok-
cu]-2-pTopykcycHoi kucioTsl (mpumep 4, 100 mr, 0,37 mmons), ocHoBanne Xynwura (0,06 M, 0,37 MMOJb) U

3THII-2-(XJIOPMETOKCHKApOOHMITaMIHO )-3-MeTri-OyTanoata (0,05 mi, 0,73 mmons) B JIM®DA (1,5 mur) mipu Kom-
HaTHOW TeMIiepaTtype A00aBisui TeTpabyTmixiopun ammonus (83,42 mr, 0,37 MMoub). PeaknmonHyo cMech
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nepemernuBany npu 40°C B TeueHue 2 4. 3aTeM ee pa30aBisUIM ATHIAINCTATOM U JBAXKIBI IPOMEIBAIN PacCco-
nom/Bonoit (1:1). Opranuueckue BelecTBa CYIIWIH Hall OC3BOAHBIM CYIb()aTOM MarHus, GUIBTPOBAIH U KOH-
HEHTPHPOBAJH C MOJTydeHHEM OpamkeBoro macia. Ilocie mposenerus xpomartorpadun Ha cumkarene (0-80%
STHJIAIETAaT/TeKCaHbl) TOMYYall yKa3aHHOE B 3arojioBke coexuwHenue (7 mr, 3,63%) B Buae 6enoro TBEpIOTro
BeH.leCTBa.MC: 475 ES+ (C19H27FN409).

'H SIMP (300 MI', IMCO-dg) &: 0,90 (m, 6H); 1,21 (m, 3H); 1,61 (s, 3H); 2,15 (m, 1H); 3,78 (m, 1H);
3,95 (m, 1H); 4,01 (m, 1H); 4,15 (m, 2H); 4,22 (m, 1H); 5,80 (m, 2H); 5,95 (m, 1H); 6,30 (d, 1H); 7,40 (s, 1H);
7,80 (s, 1H); 8,10 (d, 1H).

IIpomexyrounoe coeamnenne 90. tpeT-Bytmn-(2S)-2-[(1,3-TMOKCON30MHIOTNH-2-HJT)OKCUMETHII | ITAPPO-

TUAMH- | -KapOoKCcHIIaT
o)
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K pactBopy mmdtunazomukapookcunara (14,21 mm, 12,48 mmons) B TT'® (10 mi) npu -10°C mo kamism
nobasnsn pacTBop Tpudenundpochuna (3273,22 mr, 12,48 mmons) B TT'D (20 mur). CycnieH3uio iepeMenTnBau
mipu -10°C. Criyets 20 MUH CycCIIeH3Hs NPEBpATUIach B TBepoe BemecTBo 1 Aobaswm emie 40 mia TT'®. Criycts
1 4 noGasmsmu pactBop Boc-L-nponmnona (448,18 mi, 5,94 mmons) B TT'® (10 mi), a 3arem pactBop N-
runpokcudpTamumua (969,41 mr, 5,94 mmone) B TT'® (10 mim). PeakimonHON cMecH aBald HATPETHCS 10 KOM-
HAaTHOM TEMIIEpaTyphl U MEpEeMENINBAIN €€ B TeUeHHE HOYM. Ee KOHIEHTPUpPOBaIN M MOABEPTaly MOJTyIECHHOE
Macjo OYMCTKE ITyTeM NPOMBIBKH dTHiIaneTaToM/rekcanaMu. OCTaToK ynaiusimi GuibTpanueil 1 KOHIEHTPHPO-
By GuiIbTpatr Ha cuimkarene. [locne npoBenenust xpomatorpaduu Ha cunukarese (0%-40% EtOAc/rexcanbl)
MOJTy4YaJld yKa3aHHOE B 3arojoBKe coenuHeHue (2,37 T, KOJIW4.) B BUJE CBETIO-KEITOTO TBEPJOTO BEIECTBA.
MC: 347 ES+ (C18H22N205).

[Ipomexyrounoe coequaenue 91. Tper-byTuin-(2S)-2-(aMHHOOKCUMETHI ) TUPPOITUINH- | -KapOOKCHIaT
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K pactBOpy Tpet-0yTnin-(2S)-2-[( 1,3-1uOKCON30MHAOINH-2-HIT)OKCUMETHII |TUPPOTUANH- | -KapOOKCcHIIaTa
(ITpomexyTtounoe coequaenne 90, 2,06 r, 5,95 mmoup) B JIXM (20 M) mpu KOMHATHOW TeMIlepaTtype 1o0aBis-
M MOHOTHJpAT Tuapasuna (2,14 mu, 17,84 mmoinp). Cpasdy xe oOpaszoBancs Oenbiii ocanok. CycreH3nto mepe-
MEIIMBAIN NPH KOMHATHOHM TeMIleparype B TeueHue | 9, 3aTeM (QuibTpoBany yepe3 HenuT. PuiabTpaT JBaskabl
IpOMBIBaIN paccoiiom/Bomoit (1:1), cymmin Haj 0e3BOAHBIM CyNIb()aToM Maraus, GUILTPOBAIN U KOHIECHTPHU-
pOBan ¢ NOJyYeHNEM yKa3aHHOTO B 3aroyioBke coenuuenust (1,35 r, Koaud.) B BUsE BSI3KOTO Macla.

'H SIMP (300 MI'y CDCL3) 8: 1,50 (s, 9H); 1,85 (m, 4H); 3,32 (m, 2H); 3,63 (m, 1H); 4,25 (m, 2H).

[Mpomexyrounoe coeannenue 92. tper-byrmn-(2S)-2-[[[(2S,5R)-6-[TpeT-OyTHI(AMMETHIT)CHIHI |OKCH-3-
MeTuI-7-0kco-1,6-nuazadunukino[3.2.1]okr-3-eH-2-KkapOOH I |aMIHO |OKCHME T |TUPPOTHANH- | -KapOoKcHIaT

& Mo
\

YkazaHHOE B 3aroJIOBKe coelrHeHNe Toiydanu u3 (2S,5R)-6-[TpeT-0yTrin(AuMeTHT ) CHITHIT | OKCH-3 -METHII-
7-okco-1,6-nuazadbumnmkiio[3.2.1]okr-3-eH-2-kapOooHoBoi kucnoThl (IIpomexyrounoe coemunenue 77, 1,85 T,
5,92 mmonb) u TpeT-0yTHia-(2S)-2-(aMIHOOKCUMETHI ) TUPPOTUANH- | -kapOokcmnaTa ([IpomexxyTouHoe coemn-
Henue 91, 1,28 1, 5,92 MMOJIb) COTITACHO METOAMKE ISl IPOMEKYTOTHOTO coemuHeHus 84 ¢ momydeHuem (585
Mr, 19%) B Buae 6enoit iumkoii meHbl. MC: 511 ES+ (CyHy,N4O4Si).

IMpomexyrounoe coenunenne 93. Tper-bBytmn-(2S)-2-[[[(2S,5R)-6-runpoxcu-3-metuin-7-okco-1,6-11a-
3a0nnuKIo[3.2.1]okr-3-eH-2-KkapOOHMIT |aMUHO |OKCUMETIIT |TUPPOIIUANH- | -kapOoKcHIaT

aQ
//o\/\ko Oy N(j

P

o "OH
K pactBopy  Tper-OyTtmin-(2S)-2-[[[(2S,5R)-6-[TpeT-Oy THI( AUMETHI ) CHITHI | OKCU-3-MeTHII- 7 -0KCOo-1,6-
nrazadbuukio| 3.2.1]okr-3-eH-2-kapOOHMI |aMHHO |OKCUMETHII | TUppostninH- 1 -kap6okcuinara (IIpomexyrounoe
coenunenue 92, 401 mr, 0,79 mmouns) B atunanerare (20 mi) npu 0°C B atMocdepe azora mobasmsin HEF-
mupuavH (24 mxi, 0,94 MMons). PeaknmoHHYI0 cMech epeMelInBaiy Ipy KOMHATHOH TeMIeparype B TeUeHHUE
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3 4, 3aTeM KOHIeHTpHupoBain. Heouniennoe BemecTBo paznersuiu mexay XM (100 mur) u pacconom (50 mi).
OpraHu4ecKuii CIIOW CYIIWIN Hal OC3BOJHBIM CYIb(HATOM HATPHUS U KOHIICHTPUPOBAJIH C IOJyYCHHEM yKa3aH-
HOro B 3aroyioBke coenuHeHus (309 mr, 84%) B Bume Oemoro smnkoro TBepaoro BemectBa. MC: 396 ES+
(Ci18H23N4Og).

IIpumep 59. tper-Byrun-(2S)-2-((((2S,5R)-6-((S)-2-3T0KCH- 1 -(hTOP-2-0KCOITOKCH )-3-METHII-7-0KCO- 1,6~
nra3zabuIukinof3.2.1]okT-3-eH-2-kapOoKCaMHI0 ) OKCH )METHIT ) TUPPOJTUIUH- | -kapOoKkchiat

5 5
Ouy, M.,

o)_N‘o/S//o

N—

0

K cycnensun tper-0yTmin-(2S)-2-[[[(2S,5R)-6-ruapokcu-3-metui-7-okco-1,6-nuazadurukio[3.2. 1 JokT-3-
eH-2-KapOOoHWI|aMUHO [OKCHMETIII |TupposianH- 1 -kapOokcmnara ([Ipomexyrounoe coemuuenue 93, 309 wr,
0,78 mMmois) u kap6onara me3us (304,75 mr, 0,94 mmonb) B TT'® (15 mu) mpu 0°C mobGasnsmu >THir-(2S)-2-
opom-2-¢propanerar ([Ipomexyrounoe coeauuenue 174, 0,14 i, 1,17 mmonb). Peaknmonnyro cMech mepeme-
mmBany rpu 0°C B Teuenne 8 u. JJo6asmsum Boay (50 M) u EtOAc (100 mur). OpraHudeckuii cJIol CyIInIn Haj
0e3BOHBIM CYIb(aTOM HATPHs, KOHIICHTPUPOBAIH, U OYHUINAIH ¢ TOMOIIBI0 ummi-xpoMaTtorpadun (20 T crtm-
karenb, 0-100% EtOAc/rekcaHsl) ¢ OJTy4YeHHEM YKa3aHHOTO B 3arojioBke coenuHenus (164 mr, 40%) B Bume
mumnkoro Teepaoro BemiectBa. MC: 501 ES+ (C,,H33FN4Og).

'H SIMP (300 MTI'ti, CDCl3) &: 1,38 (m, 3H); 1,45 (s, 9H); 1,80 (s, 3H); 1,95 (m, 4H); 3,35 (m, 3H); 3,60
(m, 2H); 3,95 (m, 1H); 4,01 (m, 1H); 4,28 (m, 2H); 4,35 (m, 2H); 5,75 (d, 1H); 6,10 (s, H).

IMpumep 60. Otnn-(2S)-2-dprop-2-(((2S,5R)-3-metmin-7-oxco-2-((((S)-muppoauanH-2-1ia)METOKCH )kapba-
Mowmn)-1,6-arazadbunmino[3.2.1]okr-3-eH-6-un)okcn)anerara TFA comb

a.
H |
3. é

N F

M
/N,
[0} O/%,o\/
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K pactBopy Ttper-0yTmi-(25)-2-((((2S,5R)-6-((S)-2-3TOKCH- 1 -DTOP-2-0KCOITOKCH )-3-METHII-7-0KCO-1,6-
nrazadbuiukio| 3.2.1]okr-3-eH-2-kapOoKCaMu 10 JOKCH ) METHI ) TP PO INH- | -kapOokcuiarta (mpumep 59, 76 wr,
0,15 mmoms) B JIXM (10 mur) mpu 0°C no karmisim gobasistin TFA (0,58 mi, 7,59 mmornb). Peakimonnyro cmech
nepemernuBaiy npu 0°C B TedeHue 2 4, 3aTeM KOHICHTpHpoBaid. OCTaTOK MOABEPrall OYHCTKE MYTEM IIPO-
MBIBKH JU3THIOBBIM 3(HPOM C TOTYYEHHEM YKa3aHHOTO B 3arojioBke coenwneHus (53 mr, 83%) B BHIe comun
TFA. MC: 401 ES+ (C;7H,5FN,Og).

'H SIMP (300 MI', CDCl5) &: 1,45 (m, 3H); 1,86 (m, 4H); 2,15 (m, 3H); 3,55(m, 4H); 4,01 (m, 2H); 4,32
(m, 5H); 5,85 (d, 1H); 6,13 (s, 1H).

IIpomexyrounoe coeauaenne 94. TtpeT-ByTnn-(S)-2-(((1,3-I1MOKCOM3OMHTIONNH-2-HIT)OKCH )METHI )-4,4 -
TUGTOPIIUPPONUIUH- | -kKapOokcuIaT

F\bJo_Ng;@
0%34

VYka3aHHOE B 3arojIOBKE COEIUHEHHE IONy4Yaan U3 TpeT-0yTui-(S)-4,4-mudrop-2-(rugpokcumMeTn)-
NUppOIHUINH-1-kapOokcmnata (2,8 T, 11,8 MMonb) cormacHo Metoauke aist [Ipomexxyrounoro coeanHenus 90 c
nony4yenueM (4,3 r, 95%) 6aemHo-xentoro aunkoro Teepaoro semectsa. MC: 383 ES+ (C gHyF,N,05).

[Mpomexyrounoe coenunenne 95: Ttper-OyTmi-(S)-2-((aMmuHOOKCH)METHI)-4,4- TN TOPIUPPOTHINH- 1 -

KapOOKCHIIAT
F
F\bJO—NHZ
N
/0
< X

VYkazaHHOe B 3arojoBKe coemuHeHWe mnonydanu w3 TpeT-0yTri-(S)-2-(((1,3-1noKcon30nHI0INH-2-
W)oKcu)MeTwN)-4,4-mudTopnuppoauana- 1 -kapookcmiara (IIpomexxyrounoe coemunenme 94, 1,9 1, 4,97
MMOJIb) COTJIaCHO MeToauke st [IpomexyTounoro coemuaenus 91 ¢ momydennem (1,25 r, 99%) B Buzme opas-
JKEBOTO BSI3KOTO Macia.

"H SIMP (300 MT'i, CDCls) 8: 1,51 (s, 9H); 2,42 (m, 2H); 3,63 (m, 2H); 3,85 (m, 2H); 4,97 (m, 1H).
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[Mpomexyrounoe coeanHenue 96. tper-byrmi-(2S)-2-((((2S,5R)-6-((TpeT-Oy THIIANME THIICHITIIT)OKCH)-3-
MeTuI-7-0kco-1,6-nrazadunukino[3.2.1]okr-3-eH-2-kapOokcaMuI0 JoKCH )ME T )-4,4- TG TOPIIUP pOSTUINH- | -

KapOOKCHIIAT
2,
N o)
o/&o Oy L,,, N
Y HoN
/

J—N

g oS

VYka3aHHOE B 3ar0JIOBKE COeAMHEHUE monydann u3 (2S,5R)-6-[TpeT-Oy THiI(IMMETHIT) CHITHIT | OKCH-3 -METHII-
7-okco-1,6-nuazadbunukio|3.2.1]okr-3-eH-2-kapooHoBoi kuciaoThl ([Ipomexyrounoe coemunenue 77, 1,3 T,
4,16 mMmonb) n Tper-0yTHi-(S)-2-((amuHOOKCH)MeTHIN)-4,4-1uToprupponuaut-1-kapookcunara (IIpomexy-
TouHOE coemuHeHue 95, 1,26 T, 4,99 MMOJIB) cOrflacHO METOTUKe st [IpOMEXyTOUHOTO COeTMHCHUS 84 C MOITY-
yenueM (489 mr, 18%) B Buae mumnkoit 6enoii meHbl. MC: 547 ES+ (CyHyoF2N4OgSi).

IIpomexxyrounoe coemuHenue 97. Tper-bytmn-(2S)-4,4-mudrop-2-((((2S,5R)-6-ruapokrcu-3-meTu-7-
okco-1,6-mrazabunukio[3.2.1]okT-3-eH-2-kapOoKcaMu 10 ) OKCH ) METHIT ) TUPPOITUINH- | -KapOOKCHIIaT

RF
2, .
O//‘_N\OH

VYkazaHHOe B 3arojloBke coeaWHeHWue monydanun u3 TpeT-O0yTmia-(2S)-2-((((2S,5R)-6-((TpeT-OyTrnan-
METHJICHITIIT)OKCH )-3-MeTHII-7-0KCO- 1 ,6-mrnazadurukino[ 3.2.1JokT-3-eH-2-KkapOoKCaMHUI0 ) OKCH )Me T )-4,4-
mudroprmpponuanH-1-kapookcunara (Ilpomexyrounoe coeannenune 96, 489 mr, 0,89 Mmoub) coryacHO MeTo-
ke st [Ipomesxyrounoro coeauHenus 93 ¢ nomydennem (330 mr, 72%) B BuAE OEJIOTO JIMIIKOTO TBEPIOTO
BemectBa. MC: 433 ES+ (CgHysF,N4Op).

Ipomexxyrounoe coemunenue 98. tper-Bytmin-(2S5)-2-((((2S,5R)-6-((S)-2-3T0oKCH-1-hTOP-2-0KCOITOKCH)-
3-metmi-7-okco-1,6-nuazadumukiio| 3.2. 1 Jokr-3-eH-2-kapOokcaMHu a0 JokcH ) MeT )-4,4-Tn G TOpITUppOTHIUH- 1 -
KapOOKcHIaT

K cycnensun tper-0yTmin-(2S)-4,4-mudrop-2-((((2S,5R)-6-ruapokcu-3-MeTri-7-0kco-1,6-1ra3a0uIuKIio
[3.2.1]okT-3-eH-2-KapOOKCaMHI0 )OKCH)METHIT ) TUPPOAnH- 1 -kapookcunara (IIpomexxyrounoe coenunenue 97,
300 wmr, 0,69 mmoib) U kapOoHaTa ne3us (339 mr, 1,04 mmons) B atmnanetare (15 mur) mpu 0 °C mobaBisun
a1In-(28S)-2-6pom-2-propanerar (IIpomexyrounoe coenunenue 174, 0,1 mi, 0,83 Mmonb). Peakimonnyio cMech
nepemernBany pu 10°C B Teyenue 1 waca. Jlo6asnsiau Boay (50 mir) u EtOAc (100 mur). Opranndeckuid cioi
OTIEINSUTH, KOHIICHTPHPOBAIM M OYHINAIA C ToMombpio (mdm-xpomarorpadpun Ha cummkarene (0-100%,
EtOAc/rekcan) ¢ momydeHreM yKa3aHHOTO B 3arojioBke coeannerus (70 mr, 18%) B Buae numkoi Oenoil meHsl.
MC: 537 ES+ (C22H31F3N40g).

Ipumep  61.  Otrn-(25)-2-((((2S,5R)-2-((((S)-4,4-mudToprmupponuanH-2-1T)METOKCH )KapOaMOoI)-3-

MeTHII-7-0Kc0-1,6-nuazadbummiiio[3.2.1]okr-3-eH-6-ni1)oken )-2-pToparerara TFA comb
R F

N
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N
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YkazaHHOE B 3aroJIOBKE COSAMHEHHE TOoTydan u3 TpeT-0yTui-(2S)-2-((((2S,5R)-6-((S)-2-3Tokcu-1-¢prop-
2-0KCOATOKCH )-3-METHII-7-0KCO- 1 ,6-nrazadbunukiio[3.2.1]okT-3-eH-2-kapOoKcaMu 10 )OKCH )METHN ) -4 ,4-TudTOp-
nuppoiuauH-1-kapookcnnata (IIpomexxyrounoe coenunenue 98, 26 mr, 0,05 MMOJIB) COTIIACHO METOAMKE JUIS
npumepa 60 ¢ monyderuem (20 mr, 85%) B Bune conmu TFA. MC: 437 ES+ (C;7H,3F3N,Og).

'H SIMP (300 MI', CDCl5) 8: 1,42 (m, 3H); 1,80 (s, 3H); 2,65 (m, 2H); 3,45 (m, 2H); 3,82 (m, 2H); 4,10
(m, 1H); 4,38 (m, 6H); 5,80 (d, 1H); 6,18 (s, 1H).

[pomexyrounoe coeamuenue 99. (2S)-2-[[(2S,5R)-2-[[(2S)-1-TpeT-0yTOKCHKApOOHMIITHPP OJIAAUH-2 -1 |
METOKCHKapOaMoni|-3-MeTHiI-7-0kco-1,6-n1nazabunnkino[3.2.1]okr-3-eH-6-uia|okcn]-2-pTopyKCycHast KHCJIOTa
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K pactBopy tper-0yTtun-(2S)-2-((((2S,5R)-6-((S)-2-3T0KCH- 1 -(hTOp-2-0KCOITOKCH )-3-METHII-7-0KCO-1,6-
nra3zaduIukino[3.2.1]okr-3-eH-2-kapO0oKCaMHI0 ) OKCH )METHIT ) TUPPOIUIUH- | -kapOokcmnara (mpumep 59, 81 wmr,
0,16 mmons) B TT'® (1 mur) u Boze (0,50 M) mpu 0°C gobasisum ruapokcun autwst (1 1., 0,01 mur, 0,40 MMOITB).
Peaknmonnyio cMech nepememmmBany B Tedenue 30 muH. JloGaBmsmu pazbasnennsiii pactsop HCI (0,5 H.) as
noenenus pH mo 2. Peakimonnyio cmech akctparupoBamu EtOAc (20 mir). OpraHudeckuil CJION CyIIIN Hal
0€3BO/IHBIM CyJIb()aTOM HATpUsl M KOHIEHTPHPOBAIU C MOJYYECHHEM YKA3aHHOTO B 3arojioBke coexuHeHus (50
Mmr, 65%) B Buzae cmoiibl. MC: 471 ES-(CyoH0FN,4Og).

Mpumep 62. (2S)-2-®Dtop-2-[[(2S,5R)-3-MeTnin-7-okco-2-[[(2S)-nuppoianauH-2-1i|MeToOKCHKapOoaMon|-
1,6-nnazabunnkio[3.2.1]okT-3-eH-6-mia|okcn]ykcycHoit kuciotsl TFA comb

ac
"o A
H )N_ .
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R

VYka3aHHOe B 3arojioBke coexuHeHue noxydanu uz (2S)-2-[[(2S,5R)-2-[[(2S)-1-TpeT-OyToKcukapOOHHII-
MTUPPOTUIINH-2 -1 [METOKCHKapOaMowm |-3-MeTHII-7-0kco- 1,6-nrazaburiukio|[ 3.2. 1 JokT-3-eH-6-m1 | okcu ] -2-
dropykcycHolt kuciotsl ([Tpomexyrounoe coeauHenne 99, 65 mr, 0,14 MMOB) COTIIACHO METOIUKE IS TIPH-
Mepa 60 ¢ momyuenuem (40 mr, 70%) B Bune comu TFA. MC: 473 ES+ (C,0HpoFN4Og).

'H SIMP (300 MI'n, D,0) &: 1,65 (s, 3H); 1,82 (m, 1H); 2,23 (m, 2H); 2,35 (m, 1H); 3,40 (m, 3H); 3,58 (m,
1H); 3,82 (m, 1H); 4,02 (m, 1H); 4,18 (m, 1H); 4,33 (m, 2H); 5,70 (d, 1H); 6,28 (s, 1H).

IIpomexyrounoe coeamaenne 100. (2S)-2-(((2S,5R)-2-((((S)-1-(tper-byrokcukapbonmn)-4,4-nmudrop-
TTUPPOJTUINH-2 -1 )METOKCH )KapOaMoni)-3-MeThI-7-0kco- 1 ,6-mrua3zadumiino[ 3.2. 1 JokT-3-eH-6-nn)oken)-2-

R F

(TOpyKCYCHas KHCIIOTa
gl\lj\ o)
L Oy é
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VYka3aHHOE B 3aroJIOBKE COEITUHEHHE Moydanu n3 tpeT-0yTui-(2S5)-2-((((2S,5R)-6-((S)-2-3Tokcu-1-¢prop-
2-0KCO3TOKCH)-3-METHII-7-0KCO0-1,6-1razaduimkiio] 3.2.1]okT-3-eH-2-kapOoKcaMu 10 ) oKcH )Me T )-4,4-nudrop-
nupposinanH- 1 -kapookcunara (ITpomexyrounoe coeauaenne 98, 37 mr, 0,07 MMOJIB) COTJIACHO METOJIMKE IS
IIpomexxyrounoro coenunenust 99 ¢ momyuaenneM (35 mr, 90%) B Buge cmoutbl. MC: 507 ES-(CyoH,,F3N4Og).

Ipumep 63. (2S)-2-(((2S,5R)-2-((((S)-4,4-AndToprupp oM IUH-2 -WIT)METOKCH )KapOaMOWIT )-3-MEeTHII- 7 -
okco-1,6-mrazabunukiio[3.2.1]okT-3-eH-6-M1)0KCH )-2-PTOpyKCyCcHOM KuCIOTH TFA comb

R F
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o o OH
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VYkazaHHOe B 3arojioBke coenuHeHue mosrydanu u3 (25)-2-(((2S,5R)-2-((((S)-1-(Tper-0yToKcHKapOOHWI)-
4,4-muTOpIUPPOTUANH-2 -1 ) METOKCH )KapOaMomT)-3-MeTHII-7-0Kco- 1 ,6-1razadunmkiio[ 3.2. 1 Jokt-3-eH-6-1)
okcH)-2-pTopykcycHort kucyoThl (ITlpomexyrounoe coeamaenne 100, 35 mr, 0,07 MMOJIB) COTIIACHO METOJIMKE
Jutst mpuMepa 60 ¢ momydenuem (22 mr, 70%) B Buae conu TFA. MC: 409 ES+ (C;sH;9F3N4Oq).

'H SIMP (300 MI';, D,0) 8: 1,78 (s, 3H); 2,62 (m, 1H); 2,95 (m, 1H); 3,13 (m, 1H); 3,42 (m, 1H); 3,58 (m,
1H); 3,96 (m, 2H); 4,61 (m, 1H); 4,40 (m, 3H); 5,82 (d, 1H); 6,33 (s, 1H).

pumep 64. [(2R)-2-[[(2S,5R)-2-Kapbamonn-3-meTHi-7-okco-1,6-auazadummkio[ 3.2.1]okr-3-eH-6-mi]
OKCH |-2-(TOpaleTHIT | OKCUMETIII-2,2 - TUMETHIIITPOIAHOAT

i
HZNJ H\j

N
F
o)_N‘o :
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VYka3zaHHOe B 3aroiioBke coeamHeHue monydand u3 (2R)-2-[[(2S,5R)-2-kapbamowni-3-meTui-7-okco-1,6-
nrazabuukio| 3.2.1]okr-3-eH-6-m]okcu|-2-propykcycHoit kucnotsl (npumep 4, 47 mr, 0,17 MMoib) U XJop-
metwmmBaiarta (0,05 mi, 0,34 MMoIIB) coriacHO MeToanKe Uit mpuMmepa 53 ¢ moydenuem (33,2 wmr, 49,8%) B
Buge 6enoro tBepaoro BemectBa. MC: 388 ES+ (C;sH,,FN3O5).

'H SIMP (300 MI'u, IMCO-dg) 8: 1,12 (s, 9H); 1,62 (s, 3H); 3,01 (m, 1H); 3,82 (m, 1H); 4,02 (m, 1H);
4,19 (m, 1H); 5,76 (m, 1H); 5,87 (m, 1H); 5,91 (m, 1H); 6,25-6,43 (d, 1H); 7,41 (bs,1 H);7,86 (bs,IH).

IIpumep 65. NUngan-5-un-(2R)-2-[[(2S,5R)-2-kapbamoni-3-meTui-7-okco-1,6-nuazadbunukio [3.2.1]okrt-3-
eH-6-mi|okcu]-2-pTopamerar

o
HQNJ 'é
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K pactBopy (2R)-2-[[(2S,5R)-2-kap6amonii-3-MeTHII-7-0Kkc0-1,6-arazadbunukiio[3.2.1]okt-3-eH-6-ui]ok-
cu]-2-pTopykcycHoi kuciotsl (mpumep 4, 100 mr, 0,37 mmons) u S-unganona (58,9 mr, 0,44 mmons) B JIXM (3
M) u TT'® (3 mun) pu 0°C mobasmsmn N,N'-nmunmknorekcunkapooauumu (113,3 mr, 0,55 mmons) 1 DMAP
(5,0 mr). PeakimonHyro cMech MepeMenInBaii MPU KOMH. TEMI. B TeueHue | 4. PeakmmoHHyI0 cCMeCh KOHIICH-
TpupoBany, 3atreM pactBopsut B EtOAC. Obpa3oBasiieecs 6e0e TBEpIOe BEMIECTBO OTQMILTPOBBIBAIH. DHUITh-
Tpar KoHIeHTpupoBanu. [locie npoeeneHust xpomatorpaduu Ha cuimkarene (0-80% 3Tunanerar/reKcaHsl) mMo-
JMyYai YKa3aHHOE B 3arojioBke coemuHenue (72 mr, 48%) B Bume O6enoro TBepaoro BemectBa. MC: 390 ES+
(C1oH20FN;05).

'H aMP (300 MI'u, IMCO-dg) o: 1,64 (s, 3H); 2,05 (m, 2H); 2,85 (m, 4H); 3,10 (m, 1H); 3,79 (m, 1H);
4,06 (m, 1H); 4,22 (m, 1H); 6,06 (m, 1H); 6,44-6,51 (d, 1H); 6,86 (m, 1H); 6,97 (m, 1H); 7,28 (m, 1H); 7,43 (bs,
1H); 7,87 (bs, 1H).

IMpomexyrounoe coenuuenue 101. (2S,5R)-6-[Tper-ByTun(aumeTwi)cumit]okcu-3-meTuia-N-(okceTaH-3-
ni)-7-okco-1,6-arazadbunmkiio[3.2. 1 Jokr-3-eH-2-kapOoKcamu I

0o 0]
SNP AP
H N /

K pactBopy (2S,5R)-6-[Tper-OyTrii(IuMeTHIT)CHITNII |OKCH-3-MeTHII-7-0KCOo- 1 ,6-nmrazadurukio| 3.2. 1 ]okr-
3-eH-2-kap6oHOBOI kucnoThl (IIpomexyrounoe coenuuenue 77, 100 mr, 0,32 mmone) B JJM®DA (1,5 M) npu
0°C nmo6asnsutm HATU (35 wr, 0,48 mmois) 1 N,N'-gum3onpormmtanamud (0,167 mi, 0,96 mmons). Peakmm-
OHHYIO CMECh IepeMermnBany B TeueHrne 30 MUH Ipu KOMHATHOM TeMIieparype, 3aTeM pa30aBisuiid STHUIAIeTa-
TOM ¥ OJHOKPATHO IPOMBIBAJIA HACHIIIEHHBIM PacTBOPOM OWKapOOHATa HATPHUS U TPHXKABI - CMECHIO paccoia
BOZBI B cooTHOMIEeHNH 1:1. OpraHndeckrie BEMecTBa CYIIMIN HAJl Cyb()aToM Maraus, QUIbTPOBAIN U KOHIICH-
TpupoBaim. [locrme mpoBeneHus xpomarorpaduu Ha cunukarene (0-2,5% MeTaHON/IUXIOPMETaH) MOIyJaId
yKa3aHHOE B 3arojioBke coeaunenue (80 mr, 68%) B Buje xenroro macia. MC: 368 ES+ (Ci7H,9N304Si).

IMpomexyrounoe  coemunenue  102.  (2S,5R)-6-I'mapokcu-3-merun-N-(okceran-3-ui)-7-okco-1,6-
Jra3aduukiio[3.2.1]okr-3-eH-2-kapOokcaMug

o o
O H\j
Hon
O)_N\OH
B kpyrnomonnyro kosdy obobemoMm 25 min 3arpyxamn (2S,5R)-6-[TpeT-OyTHia(aumeTHn)CHiIniI|oKcH-3-
MeTHI-N-(0KceTaH-3-1i)-7-0kco-1,6-nrazadurmkiio[3.2.1]okr-3-en-2-kapbokcamun  ([IpomexxyrouHoe coemu-
uHenue 101, 0,10 1, 0,22 Mmmo:p) B sTruanerate (0,5 M) mpyu KOMHATHOM TemmepaTtype B atMocdepe azora. Jlo-
6asismn HF-mupuawa (0,015 mi, 0,33 MMOJb) 1 epeMeInBalid peaKIMOHHYI0 CMECh IIPU KOMHATHON TeMITe-
patype B Teuenue 1 4. PactBopurens ymansam. MC: 254 ES+ (C;H;5N30,).

IIpomexyrounoe coenuaenue 103. Dtun-(2S)-2-dTop-2-[[(2S,5R)-3-MeTmin-2-(okceTan-3-mikapOoaMon)-
7-okco-1,6-nrazadbumnmkiio[3.2.1]okr-3-eH-6-nn]okcH |arieTat

o o
S\$3 é
HoN

SN[
O O/S,/O
N
0
K pactBopy (2S,5R)-6-ruapoxcu-3-meTmin-N-(okceran-3-mi)-7-okco-1,6-quazadbunukio[3.2.1]okr-3-eH-2-
kapOokcamuna (IIpomexxyrounoe coequaenue 102, 50 mr, 0,20 mmoinb) B 1,4-muokcane (2 mur) u IM®DA (0,25
M) po6aBisu THI-(2S)-2-6poM-2-dropanierat (ITpomexyrounoe coemuuenue 174, 0,047 mi, 0,39 MMOIb).

Peakmmonnyro cmech oxnaxaanu 1o 0°C u mo karsm nodasisuin DBU (0,089 mi, 0,59 mmons). Peakiimonnyto
cMmech nepememuBany npu 0°C B TeueHue 15 MuH, 3aTeM pa30aBISsIN 3TUIALIETATOM W TPHIKABI MPOMBIBAIA
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CMECBIO paccoiia U Bobl B cooTHomeHuH 1:1. Oprannyeckue BelecTa CyIIIM Haja CyIb(aToM Maraus, Guib-
TpOBaJIM M KOHLEHTpupoBanu. [locne npoBeaenus xpomarorpadun Ha cunukarene (0-80% EtOAc/rexcan) mo-
JMyJany yKa3aHHOE B 3arojioBke coeamuenue (58 mr, 82,2%) B Buae OecieTHoro macna. CoemquHEeHHE TMpen-
CTaBJILTIO cOOOM cMech auactepeoMepoB B cootHomeHuu 2:8. MC: 358 ES+ (C;5H,0FN;Og).

I[Ipumep 66. (2S)-2-Dtop-2-[[(2S,5R)-3-MeTmin-2-(okceTaH-3-mIkapOoamMoni)-7-0kco- 1,6-11ma3a0uIuKI0
[3.2.1]okT-3-eH-6-MIT|OKCH ] YKCYCHOM KHCIIOTHI JINTHEBAS COJTh

A H\j
H

N
SN[
Y O/SrOH
0
K pactBopy atmn-(2S)-2-prop-2-[[(2S,5R)-3-meTun-2-(okceran-3-mikapoamon)-7-okco-1,6-mua3adu-
ko[ 3.2.1]okr-3-eH-6-mwi|okcu|anerata ([Ipomexxyrounoe coenunenune 103, 56,3 mr, 0,16 mmons) B TT'D (1,0
min) u Bogze (0,5 mur) mpu 0°C mobasmsimu ruapokcun autus (1M) (0,50 mu, 0,50 mmoins). Peakiponayio cMech
nepememuBany B teuenne 1 4. Jlobasmsumn pactBop HCI (1 H.) ansa mosenenus pH mo okoio 5-6. PactBoputens
ynasuma. [locne smrounpoBanns Bogoit (0%-5% ACN/Boga) Ha xonoHKe sepabead (cHagaya HaCBIIICHHOM BOJOA,
3atreM ACN, 3aTeM IpOMBITON BOAOH) U THOPUIN3ANKMN TIOTYyJaId YKa3aHHOE B 3arojioBke coeauHenue (10 mr,
17,3%) B Bune 6enoro tBepaoro BeniectBa. MC: 330 ES+ (C3H sFN3Og).
'H SIMP (300 MI't, D,0) &: 1,63 (s, 3H); 3,22 (m, 1H); 3,37 (m, 1H); 4,04 (m, 1H); 4,30 (s, 1H); 4,58 (m,
2H); 4,86 (m, 3H); 5,15-5,56 (d, 1H); 6,15 (m, 1H).
IIpomexyrounoe coeaunenne 104. (2S,5R)-6-[Tper-Byrun(mumerw)cummiokcu-N-[2-(MeTaHcynbdo-
HAMH/JIO0 )3T |-3-MeTHII-7-0Kc0- 1 ,6-nrazaburmkio[ 3.2.1]okr-3-eH-2-kapOokcaMu g

H O|
O‘\S'N\/\NJ"" N
- H
(@] N /

e

o “o-Si{

VYka3aHHOE B 3ar0JIOBKE COeAMHEHUE monydainn u3 (2S,5R)-6-[Tper-Oy THiI(IMMETHIT) CHITHIT | OKCH-3 -METHII-
7-okco-1,6-nuazadunukio|3.2.1]okr-3-eH-2-kapooHoBoii kucnotel ([Ipomexyrounoe coenuuenue 77, 300 wmr,
0,96 mmonp) B IM®A (1,5 mi) u rugpoxiopuna N-(2-amuHOITHI)-MeTaHcyaboHamuna (251,5 wmr, 1,44
MMOJIB) corJIacHO MeToauke i [Ipomesxyrounoro coeaunenus 101 ¢ nomydenuem (220 mr, 53%) B Buae Oeno-
ro TBepaoro BemectBa. MC: 433 ES+ (C;7H3,N405Si1S).

IIpomexyrounoe coemuaenune 105. (2S,5R)-6-I'mmpoxcu-N-[2-(MeTaHCYIbPOHAMUIO)ITHI |-3-METHII-7 -
okco-1,6-mrazabunmkio[3.2.1]okr-3-eH-2-kapOokcaMu

Ho 0
0 ’N\/\N)l"‘ N
] H N

P

o "OH
VYkazaHHOe B 3aroyioBke coeamHeHue moaydanu u3 (2S,5R)-6-[TpeT-OyTum(mumMeTn)criai |okcu-N-[2-
(MetaHCynb(pOHAMUI0)ITHI |-3-MeTHIT-7-0KCO- 1 ,6-1ra3abunukio| 3.2.1]okr-3-eH-2-kapookcamuna  (IIpomexy-
touHoe coenuHenue 104, 0,12 r, 0,28 Mmoinb) cornacHo Metoauke st [Ipomexyrounoro coeaunenus 102 c
MOJYYCHUEM KOpHYHeBaTo-0exxeBoro ocratka. MC: 319 ES+ (C;HgN4O5S).
IIpomexxyrounoe coemamuenue 106. Dtmi-(25)-2-prop-2-[[(2S,5R)-2-[2-(MeTaHCYTH(DOHAMUIIO ) I THII-
KapOamowmn|-3-MeTmi-7-0kco- 1,6-auazadunmkio|3.2.1]okr-3-eH-6-m]okcu |Jaetat

R
O\\S’N\/\NJII" B
-
It H
© F

N
N /Sfo
N—
o}

VYkazaHHOe B 3arojioBke coeimHeHue mnonydamu w3 (2S,5R)-6-ruapokcu-N-[2-(MeTaHCYIb)OHAMEIO)-
9T |-3-MeTHII-7-0Kc0-1,6-muazadurmkino[3.2. 1 Jokt-3-eH-2-kapOokcamua (IIpomexyrouHoe coemunenue 105,
80 wmr, 0,25 mMMonb) u >THi-(2S)-2-6pom-2-dropanerara (IIpomexxyrounoe coenunenue 174, 0,089 mu, 0,75
MMOJIb) cOTJIacHO Metoamke miusi IIpomexyrtounoro coemmuenus 103 ¢ momydenuem (25 wmr, 18,8%) Gemoro
TBepaoro BemecTBa. CoeMHEHHNE MPENCTaBIII0 COO0M CMech AMacTepeoMepoB B cooTHomeHun 1:4. MC: 423
ES+ (CysHyFN4O4S).

IIpumep 67. (25)-2-®rtop-2-[[(2S,5R)-2-[2-(MeTaHCYTHHDOHAMHIO )ITUIKAPOAMOMII|-3-MeTHII-7-0KCc0-1,6-
nra3aduIuKiIo[3.2.1]oKT-3-eH-6-1i1 | OKCH | yKCYCHOH KHUCIIOTHI IUTHEBAS COIb

H j
OjS’N\/\N Y A
I H
o N .

s A on

(0]

o
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VYka3aHHOE B 3arojloBKe COEIWHEHHE TModydann u3 ITuia-(2S)-2-¢prTop-2-[[(2S,5R)-3-meTmn-2-(3-
METHICYITb()OHIIIPOHIKapOaMoui)-7-0kco- 1,6-arazadurukino[3.2.1]okr-3-en-6-mi]okcu]amerat ([Ipomexy-
touHoe coexaunenne 106, 25 mr, 0,06 MMOIB) COTIACHO METOAWKE IS mpuMmepa 66 ¢ momydenuem (4,0 wmr,
15,4%) nociie muodmnm3aruu 6exoro TBepaoro Bemectsa. MC: 395 ES+ (C3H oFN4O5S).

'H IMP (300 MI'u, D,0) &: 1,63 (s, 3H); 2,95 (s, 3H); 3,18-3,38 (m, 6H); 4,02 (m, 1H); 4,27 (s, 1H);
5,56-5,74 (d, 1H); 6,13 (m, 1H).

IIpomexyrounoe coeamaenue 107. (2S,5R)-6-[Tper-bByTmn(mumeTwn)cmmmi]okcu-3-MeTnia-N-(okca3on-2-
WIMETHI )-7-0Kc0o-1,6-mrna3zadumukino[ 3.2.1]okT-3-eH-2-kapOoKcamMmu

o]
3.
)_ N‘o—s/l\

O
YkazaHHOE B 3arojIOBKe coelrHeHNe Toiydanu u3 (2S,5R)-6-[TpeT-OyTHin(AuMeTHIT ) CHITHIT | OKCH-3 -METHII-
7-okco-1,6-nuazadbunmkiio[3.2.1]okr-3-eH-2-kapOooHoBoi kucioThl ([IpomexxyTouHoe coemuuenue 77, 400 wmr,
1,28 MMoOIIb) W OKcaszoi-2-Wi-MeTHIaMuHa Tuapoxiopuna (258,4 mr, 1,92 MMoib) COTTACHO METOIUKE IS
IIpomexxyrounoro coeauuaenus 101 ¢ momygenuem (120 mr, 23,9%) 6emoro TBepmoro BemecTtBa. MC: 393 ES+
(C18H2gN404S1).
[Mpomexyrounoe coenunenue 108. (2S,5R)-6-I'mppokcu-3-mermn-N-(okca3on-2-uaMeTH)-7-okco-1,6-
nra3adumiino[3.2.1]okt-3-eH-2-kapOokcaMug

]
.

o] N\OH
VYka3aHHOE B 3ar0JIOBKE COeAMHEHUE monydann u3 (2S,5R)-6-[Tper-Oy THiI(IMMETHIT) CHITHIT | OKCH-3 -METHII-
N-(oxcazoun-2-uiamMeTni)-7-okco-1,6-nmmnazadunukno[3.2.1]Jokr-3-eH-2-kapbokcamuna (IIpomexyrounoe coemnu-
Henue 107, 0,12 r, 0,31 mMMounb) cornacHo Metoauke anst [IpomesxyrouHoro coenunenust 102 ¢ monyueHuem
ocratka. MC: 279 ES+ (C1,H4N4Oy,).
IIpomexxyrounoe coemunenue 109. Otun-(2S5)-2-drop-2-[[(2S,5R)-3-MeTnn-2-(0kca3on-2-MIMeTHII-
kapOamoni)-7-okco-1,6-auazadbunmkiio[3.2. 1 |Jokr-3-eH-6-nn]okcu |arieTar

VYka3aHHOE B 3aT0JIOBKE coequHEeHHe norydand u3 (2S,5R)-6-runpokcu-3-merun-N-(oKca3o-2-HiMeTH)-
7-okco-1,6-nuazadbunmkiio[3.2.1]okr-3-eH-2-kapookcamuna (I[Ipomexyrounoe coemmuenune 108, 80 wmr, 0,29
MMOJIb) ¥ 3THI-(2S)-2-6pom-2-propanerara ([Ipomexxyrounoe coeauaenne 174, 0,10 v, 0,86 MMomb) coriac-
HO MeTtoamke s [IpomexyrouHoro coemunenus 103 ¢ moxydenuem (15 mr, 13,6%) 6ecrsernoro macma. Co-
eJMHEeHHE TIPEICTaBIISII0 CO00M cMech AnacTepeoMepoB B cooTHommeHnu 15:85. MC: 383 ES+ (C¢H9FN4Og).

IIpumep 68. (2S5)-2-@rop-2-[[(2S,5R)-3-MeTmn-2-(okca3on-2-uiMeTuiakapodaMmomn)-7-okco-1,6-1uazadu-
1ukI0[3.2. 1 JokT-3-eH-6-1I1|OKCH | YKCYCHON KUCIIOTHI INTHEBAS COJTh

o
N A,
N\
o 0 OH
v
YkazaHHOE B 3aroJIOBKE COeIMHEHHUe Mmosrydainu u3 3Ttui-(2S)-2-prop-2-[[(2S,5R)-3-meTmn-2-(okca3omn-2-
WIMeTHIIKapOaMom)-7-okco-1,6-nuazadunnkio[3.2.1]okr-3-eH-6-mi]okcu|amerata (I[I[pomexxyTouHoe coeamnHe-
aue 109, 15 mr, 0,039 MMmonb) corimacHo MeTonuKe IUis puMepa 66 ¢ momydenuem (4,0 mr, 25,9%) mocne nmo-
¢dunmmzanuu 6enoro tBeporo BemectBa. MC: 355 ES+ (Ci4H;5FN,4Og).
'H SIMP (300 MT'1, D,0) &: 1,62 (s, 3H); 3,28 (m, 2H); 4,03 (m, 1H); 4,36 (s, 1H); 4,47 (m, 2H); 5,56-
5,74 (d, 1H); 6,13 (m, 1H); 7,01 (d, 1H); 7,71 (d, 1H).
IMpomexyrounoe coenunenue 110. (2S,5R)-6-[Tper-ByTHn(quMeTHT)CHITIIT|OKCH-3-METHII-7-0KCO-N-
(tmpaszus-2-mimeTun)-1,6-muazadbunukino[3.2. 1 JokT-3-eH-2-kapOoKcamu

o
Ny N)L,‘ N
L J H
N SN
N
o} ‘O—Sl\
YkazaHHOE B 3aroJIOBKe coelrHeHNe Toiydanu u3 (2S,5R)-6-[TpeT-0yThin(AuMeTHIT ) CHITHIT | OKCH-3 -METHII-

7-okco-1,6-nrazadbunmkiio[3.2.1]okr-3-eH-2-kapOooHoBoi kucioThl (IIpomexxyrounoe coemunenue 77, 200 wmr,
0,64 MMOJb) M OKcasiaTa mUpasuH-2-wi-Metuaamuaa (191,2 mr, 0,96 Mmmoms) cormacHo MeTonuke i [Ipome-
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xkyTtouHoro coenuHenuss 101 ¢ momywenuem (120 mr, 46,4%) OGenoro TBepmoro BemiectBa. MC: 404 ES+
(C19H29N505S1).
IIpomexyrounoe coemunenue 111. (2S,5R)-6-T'mnpokcu-3-merwi-7-okco-N-(mupa3uH-2-uiMetnn)-1,6-

nra3zabuiukino[3.2.1]okr-3-eH-2-kapOoKcamMu I
o
N .
(J ﬁ
N
o N\OH

YkazaHHOE B 3aroJIOBKe coelrHeHNe Toiydanu u3 (2S,5R)-6-[TpeT-OyTHin(AuMeTHIT ) CHITHIT | OKCH-3 -METHII-
7-okco-N-(nupa3un-2-uimetn)- 1 ,6-nuazadounukio[ 3.2.1Jokr-3-eH-2-kapookcamuna (IIpomexxyTouHoe coemu-
Henue 110, 0,10 r, 0,26 MMoub) corsacHO MeToauke anst [Ipomesxyrounoro coenunenust 102 ¢ monyuyeHuem
octatka. MC: 290 ES+ (Cy3H;5N;503).

[Mpomexyrounoe coemunenue 112. Dtmn-(2S)-2-drop-2-[[(2S,5R)-3-meTni-7-0kco-2-(nupasuH-2-HimMe-
THiKapoamomn)- 1,6-nuazabunukino[3.2. 1 JokT-3-eH-6-mi|okcu |arieTaT

i
[NjﬂNJ ,“H\j
H
= N
N N, F
[¢] 0
/Sro\/
o

VYka3aHHOE B 3arojoBKe coequHeHHe monydanu u3 (2S,5R)-6-runpokcu-3-merui-7-okco-N-(nmupasuH-2-
wiMeTun)-1,6-muazaduiukno[ 3.2. 1 Jokr-3-eH-2-kapookcamuna ([Ipomexyrounoe coeauuenue 111, 70 mr, 0,24
MMOJIb) U 3THI-(2S)-2-6pom-2-dropanerara (IIpomexxyrounoe coemmuenue 174, 0,086 mm, 0,73 MMoub) co-
riacHo Meroauke mis [Ipomexyrounoro coexunuerns 103 ¢ momydenuem (50 mr, 52,5%) GecrBeTHOTO Macia.
CoenauHEeHHE TIPENCTaBISUIO co00M cMech JauacTepeoMepoB B cooTHomeHuH 15:85. MC: 394 ES+
(C17H20FN505).

IIpumep 69. (25)-2-Drop-2-[[(2S,5R)-3-MeTnn-7-okco-2-(upa3uH-2-wiMeTIIKapoamonn)-1,6-1ua3adn-
uKno[3.2.1]okT-3-eH-6-n1]OKCH | yKCYCHON KUCIIOTHI TUTUEBAS COJIb

i
SRS
H
= N
N \ F
o O/S//OH

0
VYkazaHHOE B 3arojioBKe COEAWHEHHE Moimydanu u3 ITui-(2S)-2-¢prop-2-[[(2S,5R)-3-MeTun-7-okco-2-

(tmpas3us-2-miMetunkapoamownn)- 1,6-auazadunmkio| 3.2.1]okr-3-eH-6-mn]okcu |Jaetata  ([IpomexxyTouHoe co-
eauneHue 112, 50 mr, 0,13 MMoB) cormacHo MeToAuKe Ui mpuMmepa 66 ¢ moyueHueM (4,0 mr, 8,2%) mocne
mrodummsanuu oenoro TBepaoro BemectBa. MC: 366 ES+ (Ci5sH 4FN;Os).

'H SIMP (300 MI'ii, D,0) &: 1,62 (s, 3H); 3,28 (m, 2H); 4,03 (m, 1H); 4,36 (s, 1H); 4,53 (m, 2H); 5,56-
5,75 (d, 1H); 6,13 (m, 1H); 8,49 (m, 3H).

IIpomexyrounoe coeamaenne 113. (2S,5R)-6-[TpeT-ByTnn(mumeTin)cummi | okcu-N-(IIHKIOTPOTTHII-
METOKCH)-3-MeTHI-7-0KcOo-1,6-mnazadumukio[3.2.1]okr-3-eH-2-kapOokcamu

H

o 0-SiC

YkazaHHOE B 3aroJIOBKe coelrHeHne Toiydanu u3 (2S,5R)-6-[TpeT-OyTrin(AuMeTHIT ) CHITHIT | OKCH-3 -METHII-
7-okco-1,6-nuazadbunukio|3.2.1]okr-3-eH-2-kapooHoBo# kucnotel ([Ipomexyrounoe coenuuenue 77, 200 wmr,
0,64 Mmoib) 1 O-(IUKIOIpONMIMETHI)TUAPOKcHIaMuHa (83,6 mr, 0,96 Mmonb) cornmacHo Metoauke Juis [Ipo-
MexxyTouHoro coexuHeHus 101 ¢ momyuenwem (100 mr, 40,9%) Oecusernoro wmacma. MC: 382 ES+
(CisH31N;04S1).

[Mpomexyrounoe coenunenue 114. (2S,5R)-N-(L{uknonponuimMeToken)-6-ruipokcu-3-MeTu-7-okco-1,6-
nra3aduukino[3.2.1]okr-3-eH-2-kapOokcaMug

HoN

J—N

o "OH
VYkazaHHOe B 3arojioBke coemuHeHuwe monydam u3 (2S,5R)-6-[TpeT-OyTum(IuMeTHIT)CHiIrI |oKCH-N-
(IIMKJIOTIPONTUIIME TOKCH ) -3 -METHII- 7-0KC0- 1 ,6-ara3adunmkio[ 3.2. 1 Jokt-3-eH-2-kapbokcamuna (ITpomexxyrounoe
coequuenue 113, 0,1 r, 0,26 MMois) cormacHo MeToauke i [Ipomexkyrounoro coequaeHus 102 ¢ momydeHueM
ocrtatka. MC: 268 ES+ (Ci,H;7N30y,).
Ipomexxyrounoe coequnaenue 115. Dtun-(25)-2-[[(2S,5R)-2-(1IUKI0TPONAIMETOKCHKAPOAMOLT ) -3 -METHII-
7-okco-1,6-nuazadounukio|3.2.1]okr-3-eH-6-1m1]okcu | -2-hroparerat
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VYkazaHHOe B 3aroyioBke coenuHeHuwe momydand u3 (2S,5R)-N-(IHKIONpOMHIMETOKCH)-6-THIPOKCH-3-
MeTuI-7-0kco-1,6-nuazadunukno[3.2.1]okr-3-eH-2-kapbokcamuaa (IIpomexxyrounoe coeaunenne 114, 60 wr,
0,22 mmonb) u 3THNI-(2S)-2-06poM-2-Propanerara (IIpomexxyrounoe coeannenue 174, 0,08 mu, 0,67 MMoOIB)
cornacHo meronuke st [Ipomexxyrounoro coequuenus 103 ¢ noxydenuem (15 mr, 18%) GecrBeTHOTO Maca.
CoeauHEeHNE TIPEICTABIIIIO CO00M cMech auacTtepeoMepoB B cootHomeHuH 1:9. MC: 372 ES+ (CsH,FN3Og).

IIpumep 70. (2S)-2-[[(2S,5R)-2-(LIukmomponmIMETOKCHKapOaMOWIT)-3 -METHII-7-0KCO- 1 ,6-1a3a0bUITHKIIO
[3.2.1]okT-3-eH-6-1T|OKCH]-2-PTOPYKCYCHOM KHCIIOTHI JINTHEBAS COJTb

H

N
E
s ,SrOH
o
VYka3aHHOE B 3arojIOBKE COCOMHEHHME Moiaydanun u3 3Tui-(2S)-2-[[(2S,5R)-2-(uukaonponmimMeToKcH-
KapOamomn)-3-MeTmi-7-0kco- 1,6-auazadunukio| 3.2.1]okr-3-eH-6-m]okcu]-2-dpropanerata  ([Ipomexxyrounoe
coeaunenue 115, 15 mr, 0,04 MMoITB) corlacHO METOUKE I TpuMepa 66 ¢ noixydeHueM (4,5 mr, 32,5%) no-
cie nuodunuzanuu 6emoro TBepaoro BemecTBa. MC: 344 ES+ (Ci4H gFN5Og).
'H SIMP (300 MI'n;, D,0) &: 0,00 (m, 2H); 0,28 (m, 2H); 0,81 (m, 1H); 1,38 (s, 3H); 3,02 (m, 1H); 3,35 (m,
1H); 3,42 (m, 2H); 3,82 (m, 1H); 3,92 (s, 1H); 5,37-5,55 (d, 1H); 5,95 (m, 1H).
IIpomexyrounoe coemamuenne 116. (2S,5R)-N-(3-AMHHO-3-0KCONPONNN )-6-[TPET-OYTHI(TUMETHIT) CH-
JIWT|OKCHU-3-METHII-7-0Kc0-1,6-nrazadbunukio[3.2.1]okr-3-eH-2-kapObokcaMu,g

. 3
A ﬁ
H N
SN,

o "0~Sig
VYka3aHHOE B 3ar0JIOBKE COeANHEHUE monydann u3 (2S,5R)-6-[TpeT-Oy THiI(IMMETHIT) CHITHIT | OKCH-3 -METHII-
7-okco-1,6-nuazadounukio|3.2.1]okr-3-eH-2-kapooHoBo# kucnotel ([Ipomexyrounoe coenuuenue 77, 200 wmr,
0,64 MmMmonb) u ruapoxiopuaa ananmHamua (119,6 mr, 0,96 MMoIb) cormacHo MeToauke s [IpoMexyTogHOro
coequnaeHus 101 ¢ momydyenuem (140 mr, 57,2%) Genoro tBepaoro BemectBa. MC: 383 ES+ (Ci7H;30N40,4Si).
IIpomexyrounoe coemunenue 117. (2S,5R)-N-(3-AMuHO-3-0KCOTPOIIIT)-6-THAPOKCH-3-METHII-7-0KCO-
1,6-nnazabuiukio|3.2. 1 Jokr-3-eH-2-kapObokcaMu g

(@] (0]
HZN)J\/\N)L"H\j

N
/N,
O OH
VYkazaHHOe B 3arojioBke coeauHenwe mosrydanun u3 (2S,5R)-N-(3-amunHO-3-0kcompomnin)-6-[TpeT-0yTri
(muMeTH ) CHITHIT [ OKCH-3-MeTHII- 7-0KC0-1,6-muazadurukino[3.2. 1 JokT-3-eH-2-kapookcamuna  (I[IpomexxyTrouHoe
coenunenue 116, 140 mr, 0,37 Mmouns) corimacHo Metoauke Juis [Ipomexxyrounoro coenunenus 102 ¢ momyde-
HueM octatka. MC: 269 ES+ (C;1H¢N4Oy).
[Mpomexyrounoe coemunenne 118. Otmin-(2S)-2-[[(2S,5R)-2-[(3-amun0-3-0Kconponui)kapbamon]-3-
MeTHI-7-0Kco-1,6-1ra3adurmkio[3.2.1]okr-3-eH-6-mi]okcu|-2-propanerar

i
HzN)k/\N) (Jj
o
)—N_[
O O/S’/O\/
o}

VYkazaHHOe B 3aroyioBke coemuHeHue mosrydanu u3 (2S,5R)-N-(3-aMHHO-3-0KCOMPOITN )-6-THAPOKCH-3-
MeTHII-7-0Kc0-1,6-nuazadbummiio[3.2.1]okr-3-eH-2-kapookcamuna (I[Ipomexyrounoe coemunenune 117, 90 wr,
0,34 mmonb), K,CO; (139,1 mr, 1,01 Mmonb) u atn-(2S)-2-06pom-2-propanerara (IIpomexyrouHoe coenune-
nue 174, 0,12 M, 1,01 mmonb) cormacHo meroauke s IlpomexyrouHoro coeannHenus 103 ¢ moimyueHuem
(26,0 mr, 20,8%) 6emoro TBepaoro BemiectBa. CoeMHCHHE TPEICTABISLIO CO00I CMECh IHACTEPEOMEPOB B CO-
otHomennu 1:9. MC: 373 ES+ (Cy5sH,FN,Og).

Mpumep 71.  (25)-2-[[(2S,5R)-2-[(3-AMuno-3-0oKkconporni)kapobamMon]-3-MeTHiI-7-0kco- 1 ,6-11a3zadu-
1uki0[3.2.1]okT-3-eH-6-11]oKCH|-2-(hTOPYKCYCHOM KUCIIOTHI JINTHEBAS! COJIb
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VYkazaHHOe B 3arojioBke coemuHeHHe moiydanu u3 ITHI-(2S)-2-[[(2S,5R)-2-[(3-amuHO-3-0KCOTPOTIIIT)
kapOamoni]-3-MeTnin-7-okco-1,6-muazadumukno[3.2.1]okr-3-en-6-ui]okcu]-2-proparnerata  ([Ipomexyrounoe
coerqmuenue 118, 25 mr, 0,07 MMoIB) cormacHO METOMKeE i mpuMepa 66 ¢ momydenueM (8 mr, 34,6%) mocie
nmrogumsanuu oenoro TBepaoro BemectBa. MC: 345 ES+ (Ci3H7,FN,4Og).

'H SIMP (300 MI', D,0O) &: 1,62 (s, 3H); 2,49 (m, 2H); 3,29 (M, 1H); 3,42 (m, 1H); 3,50 (m, 2H); 4,10
(m, 1H); 4,30 (s, 1H); 5,65-5,82 (d, 1H); 6,22 (m, 1H).

[Mpomexyrounoe coequnenune 119: 2-[[(2S)-5-0kcomuppoIHIUH-2 -1 [METOKCH |I30MHI0IHH- 1 ,3-THOH

K pactBopy amdTnnazonukap6okcuiara (16,6 mi, 14,6 mmoins, 40 mac.%) B TT'® (10 mi) npu -10°C mo
KarusiM go0asisuin pactBop Tpudenmipocouna (3,83 r, 14,6 mmons) B TT'D (20 mur). CycrneH3uro nepeMeriu-
Baym mpHu -10°C. Croycrst 1 4 mo kamisim g06aBmsu pactBop (S)-(+)-5-(THIPOKCUMETHI)-2-MUPPOTAINHOHA)
(0,80 1, 6,95 mmonb) B TT'® (10 M), a 3atem pactBop N-ruapokcudramumuna (1,13 r, 6,95 mmons) B TT'D (10
MiT). PeakimmoHHON cMecH JaBaji HarpeTbes 10 KOMHATHOW TEMIeEpaTyphl W IEpPEeMEIINBAIN €€ B TCUCHHE 2
nHel. PeakimonHyo cMeck KoHIeHTpupoBanu. Ilocie mpoBeaenus xpomatorpadun Ha cwmkarene (0-100 %
EtOAc/rekcan, 3atem 10% MeOH/IIXM) monmy4anu ykazaHHOe B 3arojioBke coexunenue (1,5 r, 83% ) B Buze
osreHO-x)enToro TBepAoro BemecTBa. MC: 261 ES+ (C3H,N,0y).

[Ipomexyrounoe coequaenne 120. (5S)-5-(AMIHOOKCUMETHI ) TUPPOTUANH-2-0H

p#O_NHZ
N

0" H

K pactopy 2-[[(2S)-5-0kconupponuanH-2-ui |MeToKCH |u30uH10IHH- 1,3-11oHa (ITpomexxyTrouHoe coenu-
Henue 119, 1,5 1, 5,76 mmons) B IXM (70 mur) mpu KOMHATHOH TeMmepaType M00aBIsIi MOHOTHAPAT THAPA3H-
Ha (0,84 mu, 17,3 MMob). PeakiimoHHYIO CMeCh TIepeMEITNBAIA MTPH KOMHATHOW TeMIleparype B TedeHue 1 d,
3aTeM mpombIBaii Bozoi (3x20 mir). Boxuslii cioit koHnenTpuposany. [Tocne aonpoBanust Ha KOJIOHKE sepa-
bead momyuanu yxasannoe B 3arojnoBke coenmaenue (0,60 r, 79,9%) B Bune Gemoro TBepaoro BemecTBa. MC:
163 ES+ (CgHeN,O,).

IIpomexyrounoe coemuuenue 121. (2S,5R)-6-[Tper-byTun(aumetun)cmmi]okcn-3-MeThin-7-okco-N-[(5-
OKCOTIMPPOJIMINH-2-HT)METOKCH |- 1,6-mrazadbunnkino[3.2.1]okr-3-eH-2-kapOokcaMu

N

ﬁ?j)jf,
L
H N

o)—N\o%SI’%

VYka3aHHOE B 3ar0JIOBKE COeAMHEeHUE monydann u3 (2S,5R)-6-[Tper-Oy THiI(IMMETHIT) CHITHIT | OKCH-3 -METHII-
7-okco-1,6-nuazadunukio|3.2.1]okr-3-eH-2-kapooHoBoi kucnotel ([Ipomexyrounoe coenuuenue 77, 250 wmr,
0,80 Mmomb) u S-(aMHHOOKCHMETHN)UppoauanH-2-oHa (I[Ipomexyrounoe coemunenue 120, 156,2 wmr, 1,2
MMOJIb) corilacHO Metoauke misi I[Ipomexyrtounoro coemumuenus 101 ¢ momydenmem (55 wmr, 16,2%) Gemoro
TBepaoro BeniectBa. MC: 425 ES+ (C;9H3,N405Si).

[Ipomexyrounoe coeamaenue 122. (2S,5R)-6-T'mapoxcu-3-meTir-7-okco-N-[(5-0KComuppouIuH-2-11)
MeTokcH]-1,6-muazaburmkio[3.2. 1 JokT-3-eH-2-kapOokcaMu

N g H\j

o
H N
o)_N‘OH

YkazaHHOE B 3arojIOBKe coelrHeHNe Toiydanu u3 (2S,5R)-6-[TpeT-OyThin(AuMeTHIT ) CHITHIT | OKCH-3 -METHII-
7-0xco-N-[[(25)-5-okconmuppomanH-2-ui |MeTokcH |- 1,6-mnazadurmkio[ 3.2.1]okr-3-en-2-kapookcamuma (IIpo-
MeXyTouHoe coequHerue 121, 55 mr, 0,13 Mmoib) cormacHo Metoauke st [IpoMexyrounoro coenuneHust 102
¢ monmy4yeHueM cetio-xkentoi cmonsl. MC: 311 ES+ (C3H 3sN,4Os).

[Ipomexyrounoe coemuHenne 123. Otun-(2S)-2-prop-2-[[(2S,5R)-3-meTmin-7-okco-2-[(5-okconmuppo-
JMUIUH-2-WI)MeToKcukapbamowmn 1 -1,6-nuazadunukio| 3.2.1]okT-3-eH-6-1i1|oKcH |aneTar
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VkazaHHoe B 3aroyioBke coenuHeHwe monyudanun u3  (2S,5R)-6-ruapokcu-3-merui-7-okco-N-[(5-
OKCOTIMPPONUANH-2-WI)MeTOKCH]-1,6-nmnazadunmkno[3.2.1]okr-3-en-2-kapbokcamuy (IIpomexxyrounoe coenu-
Henue 122, 35 mr, 0,11 Mmonb) u atni-(2S)-2-6pom-2-ropanerar (IIpomexyrounoe coenunenue 174, 0,04 mu,
0,34 mMmonb) cormacHo Metoauke it [Ipomexyrounoro coenunenus 103 ¢ momydenuem (15 mr, 32,1%) numko-
ro TBepaoro BemecTBa. CoeMHEHUE MPEACTABIAIO COOOHW CMeCh AuacTepeoMepoB B cooTHomenuu 1:4. MC:
415 ES+ (Cy7H3FN4O5).

IIpumep 72. (2S)-2-Dtop-2-[[(2S,5R)-3-MmeTHi-7-0kco-2-[ (5-0KCOMHPPOTUINH-2 -1 )METOKCHKapOaMOon |-
1,6-nnazadbuiukio|3.2. 1 JokT-3-eH-6-11|OKCH ] YKCYCHOW KHCIIOTHI INTUEBAS COJTh
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VYka3aHHOE B 3arojOBKE COEAMHEHHE Moirydanu u3 3Twi-(2S)-2-drop-2-[[(2S,5R)-3-meTnn-7-okco-2-[(5-
OKCOTIMPPONUANH-2-WT)MeTOKCuKapoamow |- 1,6-arazadurmkio[3.2.1]okr-3-en-6-wmn]okcuanerara (IIpomexy-
TouHOoe coequnenue 123, 15 mr, 0,036 mmonb) cormacHo Metoauke ans Ilpumepa 66 ¢ momydenuem (7,0 mr,
40%) mocie muodumzanuu 6exoro Teepaoro Bemiectsa. MC: 387 ES+ (CsHoFN4O5).

'H SIMP (300 MT'ni, D,0) &: 1,64 (s, 3H); 1,82 (m, 1H); 2,25 (m, 1H); 2,38 (m, 2H); 3,24 (m, 1H); 3,76 (m,
2H); 3,96 (m, 2H); 4,09 (m, 2H); 5,63-5,82 (d, 1H); 6,17 (m, 1H).

[Mpomexyrounoe coeaunenue 124. [(2S)-5-OxconuppoiananH-2-ui|MeTHII-4-MeTHIOeH30JICYTb(HOHAT

0-S
p.J 5@

K nepememmBaemomy pactBopy (S)-(+)-5-(runpokcumerin)-2-nuppoinHona (2,0 r, 17,4 Mmoip) u mapa-
Tomyoscynbpormtxiopuna (4,17 r, 21,9 mmons) B CH,Cl, (50 M) mpu 0°C mo0aBisin TUMETHITAMUHOTUPUIH
(111,4 mr, 0,91 mmonb) u TprdTIIIamMuH (3,05 mi, 21,9 Mmons). [lonydeHHOM cMecH AaBalli HATPEThCS 0 KOMH.
TEMII. U TIEpEMEIINBAIIN B TeUeHHE 12 4. 3aTeM peaKifio OCTaHABIMBAIH JOOABICHHUEM BOJBI M SKCTPAarUPOBAIH
Boaubiit cioit CH,Cl,. OO0bennHeHHBIe OpraHUdecKe dKCTPaKThl pombiBasid 1 H. pactBopoM HCI u cymmmm
Hazg O6e3BomgHbIM Na,SO,. I[locie ynmaneHus pacTBOpHUTENS MPU MOHWKCHHOM JaBICHUH W TPOBEACHUS (HIIDIII-
xpomarorpaduu (2,5% MeOH B JIXM) nonydanu ykasaHHOE B 3aroyiopke coenunenue (4,58 r, 93,2%) B Buze
6emoro TBepaoro BemecTBa. MC: 270 ES+ (C1,H sNO,S).

[Ipomexyrounoe coequaenue 125. 2-[(2S)-5-OxconmupponuauH-2 -1 |are TOHUTPHIT

CN

K pactBopy [(2S)-5-okconupponuauH-2-ui |MeTii-4-MeTmioeH3oncyabponata (I[IpomexyTouHoe coemu-
Hernue 124, 4,5 r, 16,7 mmonb) B anerorutpuiie (50 mu) modasmsmu KCN (2,76 T, 41,8 mMons). PactBop Harpe-
Basin ipu 85°C B Teuenune 18 4. 3ateM pacTBop pasdaBisim anetoHutpuioM (200 mi), GuisTpoBanyu yepes ne-
JUT ¥ KOHLUEHTPHpOBaJM B BakyyMme. Ocrarok oummanu ¢unm-xpoMaTtorpadueii Ha cwmkarene (9:1
AXM/MeOH) ¢ nomydennem ykazaHHOTO B 3aroyioBke coeaunenus (1,8 r, 86,8%) B Bune Genoro TBepaoro Be-
mectBa. MC: 125 ES+ (C¢HgN,O).

[Ipomexxyrounoe coequaenue 126. Tper-bytnn-N-[2-[(2S)-5-okcomupponuanH-2-ui [T |kapbdamar

o Y
o

QJNH

K mepememmBaemMomy pactBopy 2-[(2S)-5-okconupponuann-2-uilaneronutpmina ([IpoMexyrodnoe co-
eannenue 125, 300 mr, 2,42 mmoip) B Mmetanodie (15 mi) mpu 0°C noGasnsun nu-tper-0yTii-aukapoonar (1,05
r, 4,83 mmoune) u NiCl,,6 H,O (57,4 mr, 0,24 mmons). 3atem nobasmsuin NaBH, (0,64 1, 16,9 Mmoub) B TeucHHe
30 muH. PeakirioHHy0 cMech MOJOTPEeBaIM O KOMH. TEMII. U IIepeMellnBaiy B TeueHue 1 4. JlobaBisuin ocHoO-
Banne Xynwura (0,42 mi, 2,42 MMoItb) 100aBIIsIIH, 3aTeM NepeMernnBainy B TeueHue 30 muH. PactBopuTens yna-
. Octatok pactBopsinu B EtOAc u mpomsbiBamu Haceim. pactBopom NaHCOj;, pacconmoM, cymunu Haj

MgSO,, GunbTpoBa M U KOHIEHTPUPOBAIH C TTOJlyYeHHEM yKa3aHHOTO B 3arosoBke coenunenus (0,50 r, 90,6%)
B BHJie O6enoro TBepaoro BeniectBa. MC: 229 ES+ (C;H0N,0;).
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IMpomexyrounoe coeaunenune 127. (5S)-5-(2-AMUHOATHI)THPPOIUANH-2-0H

MNHZ
N

" H
K pactBopy Tper-OyTmin-N-[2-[(2S)-5-okconupponuana-2-ui 3tui|kapbamaTa (ITpoMexyTodHoe coemn-
Henue 126, 500 mr, 2,19 mmons) B IXM (2,5 M) nodasnsiiu TpudTopykcycHyto kucioty (1,15 r, 10,9 mMonsb).
3areM peakIHMOHHYIO CMECh ITePEMEIINBAIN IIPU KOMH. TEMII. B TeUeHHE 2 4. PaCTBOpUTENh YAAISUTH C TIOTyYe-
HHEM YKa3aHHOTO B 3arojioBke coenuuenus B Buae comu TFA. MC: 129 ES+ (C¢H,N,0).
[Mpomexyrounoe coenunenue 128. (2S,5R)-6-tpeT-byTri(IuMeTHIT)CHITHIT | OKCH-3 -MeTHII- 7-0Kc0o-N-[ 2-(5-
OKCOMUPPONHUINH-2-T)3TI |- 1 ,6-auazadunukio| 3.2.1]okr-3-eH-2-kapOokcaMu

ﬂ ﬁos%

YkazaHHOE B 3arojIOBKe coelrHeHne Toiydanu u3 (2S,5R)-6-[TpeT-0yTHin(AuMeTHIT ) CHITHIT | OKCH-3 -METHII-
7-okco-1,6-nuazadbunukio|3.2.1]okr-3-eH-2-kapooHoBoii kucnotel ([Ipomexyrounoe coenunenue 77, 300 wmr,
0,96 mmous) u TFA comu 5-(2-amunostin)nmupponuant-2-ona (IIpomexyrounoe coenunenue 127, 0,35 r, 1,44
MMOJIB) COTacHO Metomuke s [Ipomesxyrounoro coemunenust 101 ¢ nmoxyuenuem (120 mr, 29,6%) Genoro
tBepaoro BemectBa. MC: 423 ES+ (CygH34N40,4S1).

[Mpomexyrounoe coemuuenue 129. (2S,5R)-6-I'mapokcn-3-meTni-7-okco-N-[2-(5-0kconupponuanH-2-mi)
atii|-1,6-muazaduiukino[ 3.2. 1 ]okr-3-eH-2-kapOokcamu g
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VYka3aHHOE B 3ar0JIOBKE COeAMHEeHUE monydainn u3 (2S,5R)-6-[Tper-Oy THiI(IMMETHIT) CHITHIT | OKCH-3 -METHII-
7-0kco-N-[2-(5-oxcomupponuanH-2-uin)3Tuin|-1,6-nuazaduiukio[3.2. 1 Jokt-3-eH-2-kapookcamuna  ([Ipomexy-
ToyHoe coeanHenue 128, 120 mr, 0,28 MMomnb) cormacHo meroauke ais [Ipomexyrounoro coexunenus 102 c
nonyuenueM 6enoit cmombl. MC: 309 ES+ (C4H0N4Oy).
[Mpomexyrounoe coequnenne 130. Ortun-(2S)-2-¢prop-2-[[(2S,5R)-3-MeTHi-7-okco-2-[(5-okconuppo-
JTUIWH-2-1T)MeToKcukapoamound]-1,6-1razadbunukino[3.2. 1 ]okr-3-eH-6-mI]okcH |arieTar
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VYka3aHHOE B 3arojioBKe coequHeHHe moiydann u3 (2S,5R)-6-ruppokcu-3-merui-7-okco-N-[2-(5-okco-
MUPPOIUINH-2-11)3TIi]-1,6-1razadbunukiio] 3.2.1]Jokr-3-eH-2-kapookcamuaa  (IIpomexxyTodHoe coeanHEHHUE
129, 80 mr, 0,26 mmoun), K,CO; (179,3 mr, 1,3 mmons) 1 3tun-(2S)-2-6pom-2-dpropamerara (IIpomexxyrounoe
coenunenue 174, 0,12 mu, 0,78 MMoib) coryiacHo MeToauke s [Ipomexxyrounoro coeauaenus 103 ¢ moryde-
aueM (30 mr, 28%) Oenoro TBepaoro BemecTBa. CoeqMHEHUE MPEACTABILIIO cO00M CMECh ANACTEPEOMEPOB B
cootHomeHuu 1:4. MC: 413 ES+ (C;gH,5sFN4Og).

IIpumep 73. (2S)-2-Dtop-2-[[(2S,5R)-3-MeTmi-7-0kco-2-[2-(5-0KkcomuppoTUInH-2 - 1T )3 THIKapOaMOuI |-
1,6-nnazabunnkio[3.2.1]okT-3-eH-6-11|OKCH | YKCYCHOM KUCIIOTHI JINTHEBAs COJIb
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ﬂﬂ,,, ﬁ
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YkazaHHOE B 3aroJIoBKe COSAMHECHHE MOTydain u3 dTmi-(2S)-2-¢prop-2-[[(2S,5R)-3-meTnn-7-okco-2-[2-(5-
OKCOTIMPPOJIMINH-2 -1 )dTHIIKapOamom |- 1,6-guazabunmkio[ 3.2.1]okr-3-eH-6-mn|okcu |Jarierara  ([TpoMexyTod-
Hoe coeauaenue 130, 30 mr, 0,07 MMOJIB) COTIIACHO METOIHKE JIJISl IpUMepa 66 ¢ MOTyISHHEM ITOCIe THOPUITH-
3armu (8,0 mr, 25,8%) 6emoro tBepaoro BemectBa. MC: 385 ES+ (CisHy FN4Og).

'H IMP (300 MI'ny, D,0) &: 1,69 (s, 3H); 1,77 (m, 3H); 2,36 (m, 2H); 3,30 (m, 3H); 3,44 (m, 1H); 3,76 (m,
2H); 4,11 (m, 1H); 4,31 (m, 1H); 5,63-5,82 (d, 1H); 6,23 (m, 1H).

[Mpomexyrounoe coemunenue 131. ((2S,5R)-6-[TpeT-OyTnn(aumeryn)cninmi|okcu-3-MeTri-7-okco-N-(3-
cynbhamomponun)-1,6-1nazadbunmkio[3.2.1]okr-3-eH-2-kapOokcaMu

o

o]
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VYka3aHHOE B 3ar0JIOBKE COeANHEHUE monydann u3 (2S,5R)-6-[Tper-Oy THiI(IMMETHIT) CHITHIT | OKCH-3 -METHII-
7-okco-1,6-nuazadunukio|3.2.1]okr-3-eH-2-kapooHoBo# kucnothl (I[Ipomexyrounoe coeauuenue 174, 300 mr,
0,96 MmMoib) 1 3-amMuHONIpONaH-1-cynbpoHamuna ruapoxiopuaa (251 mr, 1,44 MMOJIB) COTJIaCHO METOIUKE JUIS
[IpomexyrouHoro coenunenus 101 ¢ momyuenuem (198 mr, 47,7%) Genoro tBepmoro Bemectsa. MC: 433 ES+
(C17H3,N405SiS).

IIpomexyrounoe coeguaenue 132. (2S,5R)-6-I'napoxcu-3-meTmi-7-okco-N-(3-cynbhamonpornmn)-1,6-
nra3zabuukino[3.2.1]okr-3-eH-2-kapOoKcamMu I

o}
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HN'G HowN
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VYka3aHHOE B 3ar0JIOBKE COeAMHEHUE monydann u3 (2S,5R)-6-[Tper-Oy THiI(IMMETHIT) CHITHIT | OKCH-3 -METHII-
7-oxco-N-(3-cynbhamormnponmn)- 1,6-auazadurmkino|3.2.1]okr-3-eH-2-kapbokcamuaa  ([Ipomexyroynoe co-
eaunenue 131, 200 mr, 0,46 MMonb) cornacHo Metoarke s IIpomexkyrouHoro coeaunenus 102 ¢ nomryuenueM
oemoit cmonbel. MC:319 ES+ (CyH gN4O5S).

IIpomexxyrounoe coemunenue 133, Dtmi-(2S)-2-prop-2-[[(2S,5R)-3-meTmin-7-okco-2-(3-cynbhamon-
nponmikapoamonn)-1,6-muazadunukio[3.2. 1 JokT-3-eH-6-1i |okcu | aneTar
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VYkazaHHOe B 3arojioBke coeauHeHue mnonydanu u3 (2S,5R)-6-ruapoxcu-3-meTmi-7-okco-N-(3-cymbda-
Mowmnponun)- 1,6-nuazadunukio| 3.2.1]okr-3-eH-2-kapookcamuna (IIpomexyrounoe coequuenue 132, 100 wmr,
0,31 mmonb) u 3THn-(2S)-2-6poM-2-Propanerara (IIpomexxyrounoe coeannenue 174, 0,11 mu, 0,94 Mmois)
cornmacHo Metoxuke i [Ipomexyrounoro coenunenust 103 ¢ momyuenuem (22 mr, 16,7%) Genoro TBepaoro
BemectBa. CoeMHEHME IPECTaBIsUIO CO00 cMech nuactepeomMepoB B cooTHomeHun 1:4. MC: 423 ES+
(CisHy3FN4O4S).

pumep 74. (2S)-2-(Brop-2-[[(2S,5R)-3-meTuni-7-okco-2-(3-cynbhamomnnponuikapdamonn)-1,6-auaza-
OourmkIno[3.2.1]okT-3-eH-6-111|OKCH | yKCYCHOHM KHUCIIOTHI JTUTHEBAS COJIb
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VYkazaHHOe B 3arojlOBKe COeIWHEHHE Toaydanu w3 dTHi-(2S)-2-¢prop-2-[[(2S,5R)-3-Metnn-7-okco-2-(3-
cynbhamommpornuikapdamonn)- 1,6-nuazaduukio|3.2. 1 Jokr-3-eH-6-wmiokcu|anerata  ([Ipomexxyrodnoe co-
equaenne 133, 22 mr, 0,05 MMOJIB) COTTIACHO METOIMKE JJIsl MpuUMepa 66 C MolydeHrneM Tocie JTuoumu3aniu
(8,0 mr, 37%) 6enoro TBepaoro BemectBa. MC: 395 ES+ (C3HoFN,O;S).

'H SIMP (300 MI';, D,0) &: 1,69 (s, 3H); 2,04 (m, 2H); 3,35 (m, 6H); 4,11 (m, 1H); 4,34 (m, 1H); 5,65-
5,83 (d, 1H); 6,22 (m, 1H).

[Ipomexyrounoe coequaenne 134. Tper-Bytni-N-[2-(cynbhaMormIaMuHO )ITHII |Kapbamat

(0]
o N~ K
HoN" i H
PactBop Tper-OyTn-N-(2-amunosTmn)kapbamara (2,0 r, 12,5 mmois) u cynsdamuna (2,0 , 24,9 MMoIb) B
muokcane (10 mur) nmepememmBany pu 90°C B Tedenue 5 4. 3areM cMech (HUIBTPOBAIM IS yIAJICHHUS Hepac-
TBOPHMOTO BEILIECTBA U KOHIIEHTPUPOBAIN (PUIBTPAT MPU MOHWKEHHOM JaBICHUH. 3aTEM OCTaTOK PAaCTBOPSUIH B
EtOAc, Tpmwx sl ipombiBanu pazbasieHHbM pacTBopoMm HCI, 3aTem paccosom, cymumu Hag MgSOy,, buibTpo-
BaJIM ¥ KOHIIEHTPUPOBAIIN C MOJTyYeHHEM yKa3aHHOTO B 3aroyioBke coenmaenus (1,2 r, 40,2%) B BuIe KeaToro
Macia.
'H IMP (300 MTI'u, IMCO-dq) &: 1,39 (s, 9H); 2,92 (m, 2H); 3,04 (m, 6H); 6,50 (m, 3H); 6,75 (m, 1H).
[Ipomexyrounoe coequaenue 135. 1-AmuHo-2-(cynshamormiamuno)dtana TFA cob
H
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K pactBopy Tper-OyTmn-N-[2-(cynbdhamomnamuHo )3t |kapbamara ([Ipomexxyrounoe coenuHeHue 134,
1,2 1, 5,01 mmonb) B AXM (5 mur) nobasismn TpuTOpYKCYCHYIO KucaoTy (5,72 r, 50,1 Mmoib). Peakionnyro
CMech IepeMeIINBajIn IPH KOMHATHOM TeMIepaType B TeueHue 2 4. PacTBopuTens yaansny ¢ IOJTyIeHHEM yKa-
3aHHOTO B 3aroJioBKe coenuHeHus B Bujae xkenroit comu TFA. MC: 140 ES+ (C,HyoN;0,5).

IIpomexyrounoe coemuaenue 136. (2S,5R)-6-[Tper-ByTrn(auMeTHT)CHIIIT|OKCH-3-MEeTHI-7-0KCO-N-[2-
(cynsdhamonnaMuHO)ITHI |- 1,6-mraza0uiukino[ 3.2.1]okT-3-eH-2-kapOoKcamMu
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VYka3aHHOE B 3ar0JIOBKE COeANHEHUE monydann u3 (2S,5R)-6-[Tper-Oy THiI(IMMETHIT) CHITHIT | OKCH-3 -METHII-
7-okco-1,6-nrazadbunmkiio[3.2.1]okr-3-eH-2-kapOooHoBoi kucioThl ([IpomexxyTouHoe coemuuenue 77, 300 wmr,
0,96 mmonp) m TFA comu 1-amuuo-2-(cynbdamommamuno)itana ([Ipomexyrounoe coeamaenue 135, 365 wr,
1,44 mmons) cormacHo MeTonuke st [IpomexyTtounoro coexunenns 101 ¢ momyuenunem (117 wmr, 28,1%) Gemo-
ro TBepaoro BemectBa. MC: 434 ES+ (C;4H3NsO5SiS).

[Ipomexyrounoe coemunenue 137. (2S,5R)-6-T'mppoxcu-3-metnn-7-okco-N-[2-(cynbdhamMonIaMiuHoO)
atrin|-1,6-mruazabumnukino[ 3.2.1]okr-3-eH-2-kapOoKcamMu

H (0]
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VYka3aHHOE B 3ar0JIOBKE COeANHEHUE Monydann u3 (2S,5R)-6-[Tper-Oy THiI(IMMETHIT) CHITHIT | OKCH-3 -METHII-
7-0kco-N-[2-(cynbhamonTaMuHO )3ThiA |- 1,6-auazadunmkio| 3.2.1]okr-3-eH-2-kapookcamuna  (IIpomexyrouHoe
coenunenue 136, 117 mr, 0,27 Mmouns) corimacHo MeToauke Juis [Ipomexxyrounoro coenunenus 102 ¢ momyde-
HUEM YKa3aHHOTO B 3aroJIOBKE COeTUHEHUs B BHe Oenoit cmoinbl. MC: 320 ES+ (CoH;7N50;5S)
IIpomexxyrounoe coemuuenue 138. Itun-(2S)-2-¢pTop-2-[[(2S,5R)-3-MeTun-7-okco-2-[ 2-(cynbhamon-
aMUHO )aTHIIKapOamond |- 1,6-arazabunnkio[3.2.1]okr-3-eH-6-m1]okcH |JaeTar
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VkazaHHoe B 3arojioBke coeAuHenue mnoaydanu u3  (2S,5R)-6-ruapoxcu-3-metuin-7-okco-N-[2-
(cynbhamonnamuno)3THi]-1,6-1razadurmkiio[3.2.1]okr-3-eH-2-kapbokcamuaa (I[IpomexyrodHoe coenuHeHUE
137, 80 mr, 0,25 mmons) u >1Hn-(2S)-2-06pom-2-propanerara ([Ipomexyrounoe coenunenue 174, 0,089 wmu,
0,75 mmoip) cormacHo Metonuke ans [Ipomexyrounoro coeamuenus 103 ¢ momyuenmem (22,0 mr, 16,5%) B
Buze Oemoro TBepaoro BemecTBa. CoeMHEHNE MPEACTABISUIO COO0M CMECh TUACTEPEOMEPOB B COOTHOLICHHU
3:7. MC: 424 ES+ (C14H22FN5O7)
Ipumep 75. (2S)-2-®Drop-2-[[(2S,5R)-3-mMeTnn-7-okco-2-[2-(cynbhamoniaMuHO )dTHIIKapOamon]-1,6-
nra3aduIuKiIo[3.2.1]oKT-3-eH-6-1i1 | OKCH | yKCYCHON KHUCIIOTHI IUTHEBAS COIb
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VYka3aHHOE B 3arojloBKE COEIMHEHHE MoJydann u3 3THiI-(2S)-2-¢pr1op-2-[[(2S,5R)-3-MeTun-7-okco-2-[2-
(cynsdamonnaMuHo )dTHIIKapOamoni |- 1,6-1uazadbunnkio[3.2.1]okr-3-eH-6-mwi|okcu Jaerata  ([IpomexxyTodnoe
coeqmaenue 138, 30 mr, 0,071 MMonb) coracHO MeTonuKke Jis mpuMmepa 66 ¢ momydernem (13,0 mr, 44,1%)
6emoro TBepaoro BemectBa. MC: 396 ES+ (C,,H sFN;50,S).

'H SIMP (300 MI'w, D,0) &: 1,71 (s, 3H); 3,21-3,47 (m, 6H); 4,11 (m, 1H); 4,35 (m, 1H); 5,64-5,84 (d,
1H); 6,22 (m, 1H).

IIpomexyrounoe coemuHerune 139. (2S,5R)-6-[Tper-ByTun(auMeTn)CHImI|oKCH-3-MeTHII-7-0Kco-1,6-
nra3zabuukino[3.2.1]okT-3-eH-2-KapOOHUTPIIT
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K pactBopy (2S,5R)-6-[Tper-OyTri(iuMeTHIT)CHIiII |OKCH-3-MeTHII-7-0KCOo- 1 ,6-nrazaduiukio| 3.2. 1 ]okr-
3-en-2-kap6okcamuna (I[Ipomexxyrounoe coenunernne 192, 3,0 r, 9,63 mmonbp) B IXM (50 M) mpu KOMHATHOU
Temriepatype nobasmsumn peaktuB bepmxecca (3,44 T, 14,4 MMoib) 1o 4acTsIM B TedeHHe 2 4. PeakMoHHYIO
CMECh IIEPEMEIINBAIIN B TeUEHHUE ele 16 9, 3aTeM IBaXkAbl IPOMBIBAIM CMECHIO paccoia M BOIBI B COOTHOIIIE-
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UM 1:1. OpraHuveckre BEIIeCTBa CYIIMIN HaJ CYJIbhaToM Maraus, GUIBTPOBAIM W KOHIEHTpUpoBanu. [locie
npoBeeHus XxpoMaTtorpadun Ha cuiaukarene (0-25% sTunmareraT/rekcaHbl) MOTYYaldd YKa3aHHOE B 3arOJIOBKE
coenunenue (2,3 r, 81,3%) B Bume 6emoro tBepaoro Bemectsa. MC: 294 ES+ (C4H»;3N30,S1).

IIpomexyrounoe coenuaenne 140. Tper-bBytun-N-[[(2S)-6-[TpeT-0y THII(IUMETHIT)CHIIFIT |OKCH-3-METHII-7 -
okco-1,6-mrazabunnkino[3.2.1]okr-3-eH-2-mi1 MeTI/IH]Kap6aMaT
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K mepememmBaemomMy pactBopy (2S)-6-[TpeT-OyTHI(IUMETHIT)CUITIIT|OKCH-3-MEeTHII-7-0Kco-1,6-1ra3adun-
1ukio[3.2. 1 Jokr-3-eH-2-kapOonutpuna ([Ipomexyrouanoe coequnenne 139, 1,2 r, 4,09 mmois) B Metanome (100
mut) ipu 0°C nobasisin qu-Tper-0yTmin-aukapoonar (1,78 r, 8,18 mmons) u NiCl,,6 H,O (97,2 wmr, 0,41 MMob).
3arem nobaemsiim NaBH, (1,08 1, 28,6 MMoibp) B TeueHrne 30 MHH. 3aTeM PEaKIIMOHHYIO CMECh 3aTEM ITOJI0TPE-
BaJIM JIO KOMH. TeMII. U TiepeMenuBainy B TeucHue 1 4. Jlobapmsun ocHoBanue Xynura (0,71 mi, 4,09 MMoIh),
3aTeM nepememuBanu B TeueHue 30 muH. PactBopurens ygamsiu. OctaTok pactBopsui B EtOAc u mpombIBanu
Haceil. pactBopoM NaHCOs;, pacconom, cymmnm Hagy MgSO,, GuiabTpoBaiy W KOHIEHTpUpoBanu. OcTaTok
OYUINAH ¢ TIOMOIIBI0 XpoMaTorpadun Ha cuukarene (40 r, 0%-35% EtOAc/rekcan) ¢ OTy4eHHUEM YKa3aHHO-
ro B 3arosioBke coenuuenus (0,58 r, 35,7%) B Bune Oenoro tBepaoro BemectBa. MC: 398 ES+ (C 9H;5N30,4S1).

IIpomexyrounoe coemunenne 141. tper-Bytnn-N-[[(2S,5R)-6-runpokcu-3-merwn-7-okco-1,6-nnazadu-
ko[ 3.2. 1 JokT-3-eH-2-mi |MeTw |[kapbamar
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VYka3aHHOE B 3arojoBKE COeAMHEHHE TNosydanu u3 Tper-0yTmii-N-[[(2S,5R)-6-[Tper-OyTrn(aumern)-
CUITIIT|OKCH-3-MeTHI-7-0Kco- 1 ,6-nra3adummkino[3.2.1]okr-3-eH-2-mn|metmi |[kapbamara (IIpoMexyTounoe co-
eaunenue 140, 80 mr, 0,20 MMonb) cornacHo MeToauke Ans [Ipomexxyrounoro coenunenus 102 ¢ nmomydeHuemM
oemnoii cmonbel. MC: 284 ES+ (Ci3H,N;0y).

[Mpomexyrounoe coexmnenue 142. Itun-(2S)-2-(((2S,5R)-2-(((TpeT-OyTOKCHKapOOHMII)aMUHO )METHIT)-3 -
METHII-7-0KCc0-1,6-nrazadbummkiio[3.2. 1 Jokt-3-eH-6-11)0KCH )-2-pToparerar

)()k
)—N J»r\/

YkazaHHOE B 3aroJIOBKE COCIUHEHHE MOTYJIaId U3 TPEeT- 6yT1/1n N-[[(2S,5R)-6-ruapokcu-3-MeTHII-7-0KCO-
1,6-nuazadbuiukio|3.2. 1 Jokr-3-eH-2-wi |meTw Jkapbamara (I[Ipomexyrounoe coemunenue 141, 50 wmr, 0,18
MMOJIb) U 3THI-(2S)-2-6pom-2-dropanerara (IIpomexxyrounoe coeamuenue 174, 0,063 mu, 0,53 MMmoub) co-
riacHo Metonuke st [Ipomexxyrounoro coegunenns 103 ¢ momyuernem (50 mr, 73,1%) Gemoro TBepaOTrO Be-
miectBa. CoelMHEHHE TPEACTABISIIO COOOM cMech auactepeoMepoB B cootHomiermu 1:9. MC: 388 ES+
(C17H26FN30¢).

Mpumep 76. (2S)-2-[[(2S,5R)-2-[(TpeT-byTOKCcHKapOOHMIAMHUHO )METHI | -3 -METHI-7-0Kc0-1,6-11a3a0u-
1uKi0[ 3.2.1]okT-3-eH-6-11]oKCH|-2-(hTOPYKCYCHOM KHUCIIOTHI JINTHEBAS! COJIb

k)t/,d
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o

VYkazaHHOe B 3arojioBke coemuHeHHe momydanmu u3 ITHi-(2S)-2-(((2S,5R)-2-(((TpeT-0yToKcnkapOOHWI)-
aMUHO)METHIT)-3-MeTHII-7-0Kc0o- 1 ,6-1razadunmkino[3.2.1]okr-3-eH-6-un)okcn)-2-propanerara  (IIpomexyrod-
Hoe coeauHenue 142, 50 mr, 0,13 MMOJB) COTTIACHO METOIMKE JIJISl IpuMepa 66 ¢ MOTyIeHHEM ITOCIe THOPUITH-
3anuu (35 mr, 67,9%) 6emoro TBepaoro BemectBa. MC: 360 ES+ (C;sH,,FN3Og).

'H SIMP (300 MI', D,0) &: 1,43 (s, 9H); 1,65 (s, 3H); 3,17-3,36 (m, 3H); 3,49 (m, 1H); 3,74 (m, 1H);
4,05 (m, 1H); 5,62-5,81 (d, 1H); 6,08 (m, 1H).

Mpumep 77. (2S)-2-[[(2S,5R)-2-(AmMuHOMETHI)-3-METHII-7-0KCO-1,6-11razaduimkio[ 3.2. 1 ]okr-3-eH-6-mi)

okcu]-2-(pTopyKCycHast KHCJIOTa
HNT 7™
N
o]

F
N\
O/SrOH

o}
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K pactBopy (2S)-2-[[(2S,5R)-2-[(TpeT-OyTOoKCHKapOOHMIAMUHO )METHI|-3-MEeTHII- 7-0KCO- 1 ,6-1na3aduInK-
110[3.2.1]okT-3-eH-6-1m1]oKcH |-2-hToOpyKCYCHO# KuCHOTHI (iprmep 76, 25 mr, 0,07 mmoins) B XM (1 M) mpu
0°C nobapnsinu TpudropykcycHyro kucioty (0,79 T, 6,96 MMoms). PeakimoHHYI0 CMeECh TIEpeMEIuBaIH B TeUe-
HUe 2 4, 3aTeM KoHIeHTpupoBayn. OcTaTok pacTBopsuth B OydepHom pactBope ¢ pH 7, 3aTeM 3arpykainu B KO-
JIOHKY sepabead (CHauasia HaCBHIICHHYIO BoJoM, 3aTeM ACN, 3aTeM NPOMBITYIO BOOH) u 3mrouposanu (0-2,5%
ACN/Boza) ¢ mosrydeHHEeM Mociie THO(GUIN3aluy YKa3aHHOTO B 3arojioBke coenuHenus (8 mr, 37,7%) B Buzme
6emoro TBepaoro BemectBa. MC: 260 ES+ (CioH4FN;0y,).

'H SIMP (300 MT', D,0) &: 1,64 (s, 3H); 3,19-3,30 (m, 3H); 3,44 (m, 1H); 3,96 (m, 1H); 4,09 (m, 1H);
5,64-5,84 (d, 1H); 6,16 (m, 1H).

[Ipomexyrounoe coemuHenue 143. (2S,5R)-2-(AMuHOMETHI)-6-[TpET-OyTHII(IMMETHI )CHITHIT|OKCH-3-
MeTHII-1,6-nrazadunukio[3.2.1Jokr-3-eH-7-0H

7 N ‘o~ S/i\

o

K pactBopy tper-0ytun-N-[[(2S,5R)-6-[TpeT-Oy THI(IUMETHIT)CHITHI |OKCH-3-MeTHI-7-0KCO- 1,6-Tnaza-
ourmkino[3.2.1]okT-3-eH-2-un |metun |kapbamata (IIpomexxyrounoe coequnenmne 140, 100 mr, 0,25 mmons) B
JAXM (5 mn) mpu 0°C mobainstmu ZnBr, (170 mr, 0,75 MMoib). PeakiimoHHYI0 cMech IepeMeIImBalii IPH KOMH.
TEMII. B TeUeHHE 16 4, 3aTeM KOHIICHTPUPOBAIH W MCITOJIB30BANIM Ha CIEMyIONer cranuu 6e3 ounctku. MC: 298
ES+ (C14H27N;0,S1).

[Mpomexyrounoe coequnenne 144. N-[[(2S,5R)-6-[TpeT-ByTHn(IuMeTHI)CHITIIT | OKCH-3-METHII-7-0KCO-
1,6-mrazaburmkio[3.2.1]okt-3-eH-2-mi1|Me T |alie TaM UL
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K pactBopy (2S,5R)-2-(amuHOMETHI)-6-[ TpeT-0y THI(IUMETHIT)CHUITHI |OKCH-3-METHII- | ,6-Ta3a0ITHKIIO
[3.2.1]okT-3-eH-7-0Ha (I[TpoMexyTounoe coenunenue 143, 74 mr, 0,25 mmons) B mupuause (1 mur) mpu 0°C mo-
Gasis Ac,O (168 mr, 0,75 MMoIb). PeakmmoHHy 0 CMECh TIepeMEITBAIIN TTPH KOMH. TeMII. B TeueHne 30 MuH,
3aTeM MPOMEBIBAIN BOJIOH, Hackll. pactBopoM NaHCOs, paccosnom, cymmunu Hag MgSO,, GunbTpoBamu u KOH-
neHTpupoBad. OCTaTOK OYHINANN C MTOMOLIbI0 XpoMmarorpadun Ha cuimkareine (0-100% EtOAc/rekcan) ¢ mo-
JydeHHEM yKa3aHHOTO B 3arosioBke coeanHenus (70 mr, 78,7%) B Bune Genoro tBeproro Bemectsa. MC: 340
ES+ (Ci6H9N;05S1).

[IpomexxyTounoe COCJIMHEHUE 145. N-[[(2S,5R)-6-ruapokcu-3-MeTui-7-0kco-1,6-1na3abuIuKio
[3.2.1]okT-3-eH-2-mi1|MeTHII |aueTaMu L

o “oH
VYkazaHHOe B 3arojioBke coeawHeHne moiydand u3 N-[[(2S,5R)-6-[TpeT-OyTrin(aumMeTrn)Cni |oKcr-3-
MeTHI-7-0Kc0-1,6-nuazadbunmiio[3.2.1]okr-3-eH-2-ni|merni|aneramuaa ([Ipomexyrounoe coemuHeHue 144,
70 mr, 0,21 Mmmome) cornacHo MeTomuke s [IpomeskyrodHoro coemuHerus 102 ¢ momydeHueM Oenol CMOJIBL.
MC: 226 ES+ (C10H15N303).
[Mpomexyrounoe coemunenne 146. Otun-(25)-2-[[(2S,5R)-2-(aneramunomerni)-3-meTni-7-okco-1,6-
nrazadunmkiio[3.2.1]okr-3-eH-6-mi]okcu]-2-propamnerar
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VYkazaHHoe B 3arojioBke coeauHenue mnoiydanu uz N-[[(2S,5R)-6-runpokcu-3-merun-7-okco-1,6-qua3za-
onnmkio[3.2.1]okr-3-eH-2-mi |metwi |anietamuna ([Ipomexyrounoe coemmuenue 145, 40 mr, 0,18 mmons) u
aTIin-(2S)-2-6pom-2-propanerara ([Ipomexyrounoe coenunenue 174, 0,063 mi, 0,53 MMOIIB) COTIIACHO METO-
muke s [Ipomexxyrounoro coexmuenust 103 ¢ mosydennem nocnie smodmmmsanuu (15 mr, 25,6%) Genoro
TBepAoro BemecTBa. CoeqWMHEHNE TPEICTABIUIO COO0H CMECh IUacTepeoMepoB B cooTHommennu 15:85. MC:
330 ES+ (C4H0FN;0:5).

IIpumep 78. (2S)-2-[[(2S,5R)-2-(AnieTaMmumoMeTHIT)-3-MeTHII-7-0KCc0- 1 ,6-nrazadunukiio[3.2. 1 ]Jokr-3-eH-6-
MIJoKCH]-2-PTOPYKCYCHOM KUCIIOTHI JTUTHEBAS COJIb
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VYka3aHHOE B 3aroJIOBKE COEAMHEHHUE mosrydanu u3 dTwi-(2S)-2-[[(2S,5R)-2-(aueramunomerwn)-3-MeTHI-
7-okco-1,6-nuazadbunukio|3.2.1]okr-3-eH-6-1mi]okcu|-2-propanerata (IIpomexyrounoe coemaunenue 146, 15
mr, 0,05 MMOIB) corTacHO METOIMKE I puMepa 66 ¢ momyderneM nocie Juodummanuu (10 mr, 65,6%) Ge-
noro tBepaoro BemiectBa. MC: 302 ES+ (Cj,H ¢FN3O5).

'H SIMP (300 MI';, D,0) 8: 1,64 (s, 3H); 1,99 (s, 3H); 3,19 (m, 1H); 3,34 (m, 2H); 3,64 (m, 1H); 3,79 (m,
1H); 4,05 (m, 1H); 5,63-5,81 (d, 1H); 6,09 (m, 1H).

IIpomexyrounoe coemunenue 147. Itmi-(2S)-2-[[(2S,5R)-2-(amuHOMETHN )-3-METHI-7-0KCO- 1 ,6-THMa3a-
ourmkno[3.2.1]okT-3-eH-6-un]okcu]-2-proparerara TFA comb

i,
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K pactBopy atmi-(2S)-2-[[(2S,5R)-2-[(TpeT-0yTOKCHKapOOHIIAMITHO )METHII |-3-MeTHII-7-0KC0-1,6-mna3a-
ourmkino[3.2.1]okT-3-eH-6-un]okcu|-2-propanerata ([Ipomexyrounoe coenuaenne 142, 97,4 mr, 0,25 MMob) B
JAXM (2 mun) pu 0°C pobasmsum TpudTopykcycHyr0 KUCIOTY (2,87 T, 25,2 MMOb). PeakimmoHHyto cMech Tie-
pemermmBanyu npu 0°C B TedeHue 2 4, 3aTeM KOHIICHTPUPOBAJH C IMOTYICHHEM yKa3aHHOTO B 3arOJIOBKE COEIH-
Henus B Buze com TFA. MC: 288 ES+ (C,H sFN;0,).

[Ipomexyrounoe coequaenue 148. Tper-Bytni-N-xnopcynbdonunkapbamaT

PN
o7 Ngel

K nepememnmBaemomy pactBopy Tper-Oytanouna (1,9 mi, 20 mmois) B CH,Cl, (12 mur) pu 0°C 1o xamsim
nobaBnsm xaopcyabhormmmsonuanat (1,4 mi, 15 mmois) B Teuenue 10 muH. [Tocne nepememuBanus mpu 0°C
B TEUEHHE 5 MHUH PEaKIIMOHHYIO CMECh TIOAOTPEBAIIN 10 KOMH. TEMII. U ITepeMernnBain B Teuenue 20 MuH. Peak-
IIHOHHYIO CMECh KOHIICHTPHPOBAJIN B BaKyyMe J0 OJHOH TpeTH IepBOHadanbHOro oobeMma. Konby momemann
obpaTHO Ha OaHro, Haxomsryrocs npu 0°C, U MPOAYKT BRIKPHCTAIUTN30BEIBAICS U3 pactBopa. Cmycts 50 MuH
MPOAYKT cobnpainu GuabTpanneii ¥ MpOMBIBAIN TeKCaHAMH C TIOIyYeHHEM YKa3aHHOTO B 3ar0JIOBKE COCTUHEHUS
(2,8 1, 80,7%) B BUAE OSIOTO TBEPIOTO BEIIECTBA.

[Mpomexyrounoe coeaunenue 149. Dtuin-(2S)-2-prop-2-[[(2S,5R)-3-meTnn-7-okco-2-[[(2,2,2-Tpudrop-
areTw)aMiHo |MeTui |- 1,6-nnazadunukio[3.2. 1 JokT-3-eH-6-1i|okcH |aneTart
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K pactBopy TFA comu stmn-(2S)-2-[[(2S,5R)-2-(amuHOMETHIT)-3-MeTHII-7-0KCO0- 1 ,6-mrna3zadunukino-[3.2.1]
OKT-3-eH-6-mi]okcu|-2-propanerara ([Ipomexxyrounoe coeguuenue 147, 72 wmr, 0,25 mmoms) B XM (2 M)
npu 0°C no6asmsumn TpeT-0yTHin-N-xnopcynsponunkapdamar (I[Ipomexxyrounoe coequnenne 148, 54,0 mr, 0,25
MMOJIb) ¥ TpudTHIIaMuH (63,4 mr, 0,63 MMOJb). PeakiimoHHyI0 cMech MepeMemuBaIi Py KOMH. TEMII. B Tede-
aue 30 muH, 3aTem paszbaBmsum JIXM, mpoMbIBaK BOJOW, paccoioM, cymuiau Hagy MgSO,, dumbTpoBanu u
KoHIeHTpupoBanyd. OcTaToOK OYUINANK ¢ MoMompio (mam-xpomarorpaduu (0-100% EtOAc/rekcan) ¢ momyde-
HHEM yKa3aHHOTO B 3aroyioBke coexmueHus (38 mr, 39,6%) B Buae Gemoro TBepaoro BemecTtsa. MC: 384 ES+
(C14H17F4N;05).

Ipumep 79. (2S)-2-®@rop-2-[[(2S,5R)-3-MeTnn-7-okco-2-[[(2,2,2-TpudTopaneTna)aMuHo MeTwi |- 1,6-
nra3a0uuKio[3.2.1]okT-3-eH-6-1I|OKCH | yKCYCHOM KHCIIOTHI JIUTHEBAS COJIb
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VYkazaHHOEe B 3arojioBKe COEAWHEHHE Moimydanu u3 ITui-(2S)-2-¢rop-2-[[(2S,5R)-3-MeTun-7-okco-2-
[[(2,2,2-TpudTopaneTmn)amuno |MeTwi |- 1,6-auazadummkio| 3.2.1]okr-3-eH-6-unokcu Janetatra  (IIpomexyTou-
Hoe coenuneHue 149, 38 mr, 0,10 MMOITB) COTJIaCHO METOMKE JUIS ITpuMepa 66 ¢ ToJTydeHneM Iocie JTnoduiu-
3armu (25 mr, 60,3%) 6emoro TBepaoro BemectBa. MC: 356 ES+ (Ci,H 3FN505).

'H IMP (300 MI'ni, D,0) &: 1,66 (s, 3H); 3,22 (m, 1H); 3,36 (m, 1H); 3,59 (m, 1H); 3,73 (m, 1H); 3,86 (m,
1H); 4,08 (m, 1H); 5,62-5,83 (d, 1H); 6,11 (m, 1H).

IIpomexyrounoe coeauaenne 150. (2S,5R)-6-[TpeT-OyTHa(IuMeTrn)criaw |okcH-N-(TTHaHOMETHIT)-3 -
MeTHII-7-0KCc0-1,6-arazadbumnmkiio[3.2. 1 ]Jokr-3-eH-2-kapOoKkcamu T
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VYka3aHHOE B 3ar0JIOBKE COeAMHEHUE monydainn u3 (2S,5R)-6-[TpeT-Oy THiI(IMMETHIT) CHITHIT | OKCH-3 -METHII-
7-okco-1,6-nuazadounukio|3.2.1]okr-3-eH-2-kapooHoBo# kucnotel ([Ipomexyrounoe coenuuenue 77, 700 wmr,
2,24 MMOJb) U aMUHOAIIETOHUTPIIIA THApOoxJIopruaa (207 mr, 2,24 MMOJIb) COTIACHO MeTOoAuKe st [IpomMexy-
togHoro coemmHeHus 101 ¢ momydenmem (302 wmr, 38,4%) OGemoro TBepmoro BemectBa. MC: 351 ES+
(C16H26N4O5S1).

[Ipomexyrounoe coeamnenne 151. (2S,5R)-N-(ILluaHoMeTHI)-6-THAPOKCH-3-METHII-7-0KC0-1,6-11a3adn-

1ukio[3.2. 1 JokT-3-eH-2-kapOokcaMu
o
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VYka3aHHOe B 3arojioBKke coeauHeHne mnoiydann u3 (2S,5R)-6-[Tper-OyTmn(numerin)cunmn]okcu-N-
(TmaHoMeTIT)-3-MeTHII-7-0KCc0- 1,6-nrazabumnmkino[3.2.1]okr-3-eH-2-kapOookcamuna (IIpomesxyTouHoe coean-
Henue 150, 300 mr, 0,86 MMomb) cormacHo MeTomuke sl [Ipomexyrounoro coemuHeHus 102 ¢ momydeHneM
ocratka. MC: 237 ES+ (C10H12N403).

Ipumep 80. OTmn-(25)-2-dprop-2-[[(2S,5R)-2-(1manomeTriKapOaMown)-3-MeTrII-7-0Kco-1,6-11azadu-
ko[ 3.2. 1 JokT-3-eH-6-1T|OKCH |areTaT

(o}
N///\ NJ""H\j

Ho i
N\
S o

K pactBopy (2S,5R)-N-(uimaHOMETHIT)-6-THIPOKCU-3-METHII-7-0KC0- 1 ,6-mna3zadunukio[3.2.1]okr-3-eH-2-
kapookcamua (IIpomexxyrounoe coequaenne 151, 239 mr, 1,01 mmoins) B TT'® (3 mur) u IM®PA (0,3 mi) nipu -
40°C npo6asmsumt DBU (0,18 mut, 1,22 mmons) u oTiin-(2S)-2-6pom-2-proparnietat ([IpoMexyTouHOE COSTMHEHIE
174, 0,18 mu, 1,52 mmons). Peaknmonnyto cmech nepememmmBany npu -40°C B tedenne 30 MuH, 3aTeM pa30aB-
JISUTH ATHJIALIETATOM H TPIDKIBI IPOMBIBAIN CMECHIO paccolia M BOJBI B COOTHOIIEHNH 1:1. Opranmdeckue Bere-
CTBa CYIIMJIHM Hal Cyab(haToOM MarHus, (WIBTPOBAIN W KOHICHTpHpOBadH. OCTATOK OYMINATN C MOMOIIBIO
¢mm-xpomartorpaduu (0-100% EtOAc/rexcaH) ¢ TOITy4eHHEM CMECH AMACTEPEOMEpOB B COOTHOIIEHHH 1:4.
JuactepeoMepbl pa3lensuii ¢ moMomblo obpatenHo-(pazoBoii BOXXX (komonka T3, 20%-50% ACN/Bona, 10
MHH) ¢ noxydennem npumepa 80 (64 mr, 18,2%) n nmpumepa 81 (8 mr, 2,3%) B Buae OeJIbIX TBEPIBIX BELICCTB.
MC: 341 ES+ (C14H17FN4O5).

'H SIMP (300 MI'n, IMCO-dg) &: 1,27 (m, 3H); 1,64 (s, 3H); 3,13 (m, 1H); 3,61 (m, 1H); 3,98 (m, 1H);
4,21 (m, 5H); 6,06-6,26 (m, 1H); 6,10 (m, 1H); 9,18 (m, 1H).

Mpumep 81. 3rtun-(2R)-2-¢rop-2-[[(2S,5R)-2-(nranomeTninkapbamon)-3-MeTHiI-7-0Kkco- 1 ,6-11a3zadu-
uukio[3.2.1]Jokr-3-eH-6-m1]okcu |anerat

MC: 341 ES+ (C14H17FN4O5).

'H SIMP (300 MI', IMCO-dg) &: 1,21 (m, 3H); 1,65 (s, 3H); 3,12 (m, 1H); 3,60 (m, 1H); 4,07 (m, 1H);
4,22 (m, SH); 6,08 (m, 1H); 6,15-6,33 (m, 1H); 9,16 (m, 1H).

Ipumep 82. (25)-2-®@rop-2-[[(2S,5R)-2-(nanoMeTHIKAPOAMOWIT)-3 -METHII-7-0KCO- 1 ,6-1a3a0UITHKIIO
[3.2.1]okT-3-eH-6-MIT|OKCH ] YKCYCHOM KHCIIOTHI JINTHEBAS COJTh
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VYkazaHHOEe B 3arojioBKe COeIUHEHHE Noiay4amun wu3 ITwi~(2S)-2-prop-2-[[(2S,5R)-2-(umanomeTw-
KapOamow)-3-MeTi-7-0kco- 1,6-auazadunukio| 3.2.1]okr-3-eH-6-1wi]okcu |Janerara (npumep 80, 50 wmr, 0,15
MMOJIb) COTJIACHO METOAMKE [T IIpuMepa 66 ¢ mosrydeHneM nocie arodmmm3saiun (32 mr, 66,3%) Gemoro TBep-
J0TO BCIICCTBA. MC 313 ES+ (C12H13FN405).

'H SIMP (300 MI', D,O) &: 1,74 (s, 3H); 3,35 (m, 2H); 4,12 (m, 1H); 4,25 (m, 2H); 4,42 (m, 1H); 5,63-
5,83 (d, 1H); 6,23 (m, 1H).

Ipumep 83. Otmn-(25)-2-drop-2-[[(2S,5R)-2-(1manomeTrikapOamMown)-3-MeTrII-7-0Kkco-1,6-11azadu-
ko[ 3.2. 1 JokT-3-eH-6-1T|OKCH |areTaT
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[Mpomexyrounoe coemunenue 138 (230 Mr) paszzensuii ¢ MOMOIIBIO 00palieHHO-()a30BOH MpenapaTUBHOM
BOXX (xononka T3, ACN/Boza 20-50% B Teuenue 10 mun) ¢ nomydenueM [Ipumepa 83 (104 mr) u npumepa
84 (7 mr) B Bue Oenbix TBepAbIX BemecTB. MC: 424 ES+ (C4H,,FN50O4S).

'H SIMP (300 MI't, IMCO-dg) &: 1,27 (m, 3H); 1,63 (s, 3H); 2,97 (m, 2H); 3,10 (m, 1H); 3,26 (m, 2H);
3,73 (m, 1H); 3,96 (m, 1H); 4,21 (m, 3H); 6,06-6,26 (m, 2H); 6,56 (m, 3H); 8,45 (m, 1H).

IIpumep 84. DOtun-(2R)-2-dprop-2-[[(2S,5R)-2-(1manomeTrikapOamMown)-3-MeTrI-7-0Kkco-1,6-11azadu-
ko[ 3.2. 1 JokT-3-eH-6-T|OKCH |areTaT

MC: 424 ES+ (C14H22FN5O7S).

'H SIMP (300 MTI'ti, IMCO-dg) &: 1,21 (m, 3H); 1,62 (s, 3H); 2,95 (m, 2H); 3,07 (m, 1H); 3,24 (m, 2H);
3,71 (m, 1H); 4,06 (m, 1H); 4,21 (m, 3H); 6,03 (m, 1H); 6,14-6,31 (m, 1H); 6,55 (m, 3H); 8,42 (m, 1H).

[Mpomexyrounoe coemunenue 152. (2S,5R)-6-[Tper-ByTun(umerwin)cumimtokcu-N-(THAPOKCUMETHIT)-3-
MeTHI-7-0Kco-1,6-1ra3adurmiiio[3.2.1]okr-3-eH-2-kapOokcamug
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K pactBopy (2S,5R)-6-[TpeT-OyTriI(ArMeTHIT)CHITHII |OKCH-3-MeTHII-7-0KCc0- 1 ,6-1razadummkiio[3.2.1]okT-
3-eH-2-kapOokcamuna (IIpomexxyrounoe coemuuenue 192,1,0 r, 3,21 mmons) mobaBmsumm napadopMabaeTuT
(1,45 1, 16,1 Mmmoup) B 1,4-muokcane (10 mi). Peaknmonnyto cmech HarpeBaiu 10 90°C B Teuenue 16 4 B MUK-
poBosHOBOH meun. PactBoputens ynpamsnu. Ilocnme mpoBeneHust xpomartorpaduu Ha cuimkarene (0-80%
EtOAc/rexcan) monydanu yka3anHoe B 3aroiioBke coexunenue (0,62 r, 56,5%) B Buzme 0eoro TBEpI0ro Belle-
ctBa. MC: 342 ES+ (C5H,7N;50,4S1).

IMpomexyrounoe coenuuenue 153. Dtmin-(2S)-2-drop-2-[[(2S,5R)-2-(ruapokcumerninkapobamMon)-3-
MeTHI-7-0Kco-1,6-nra3adunukino[3.2. 1 Jokt-3-eH-6-ni1|oKcH |arieTaT
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K pactBopy (2S,5R)-6-[Tper-OyTmn(mumerit)cmimi | okci-N-(THAPOKCHMETHII)-3-MeTHII-7-0Kco-1,6-11a-
3aburmkio[3.2.1]okr-3-eH-2-kapookcamuaa (IIpomeskyrounoe coenuuenue 152, 230 mr, 0,67 MMOJB) U XJIOpU-
na uepus (I1II) (166 mr, 0,67 mmons) B TT® (3 M) mpu -78°C mobasismn TBAF (0,67 mu, 0,67 mmons) (1M B
TT'®). Cmech nepememnBainy B Tedenue okono 10 muH. K peakiponnoit cmMecu no6asmsiian 3tui-(2S)-2-6pom-2-
¢dropauerar ([Ipomexyrounoe coenunenue 174, 24,4 mr, 0,67 MMonb). CoycTss 5 MUH pPEakIMOHHYIO CMECh
pazzpensin Mexxay Bogoit 1 EtOAc. OpraHndeckuii ciioif coOupaiy, MpOMBIBAIN BOJOH, paccoiioM, CyLIHIH Ha
MgSO,, ¢unpTpoBamm W KoHIEHTpupoBaid. llocie mposemenms xpomatorpadum Ha cummkarene (0-80%

EtOAc/rexcan) moy4anu CMeCh IByX TUacTepeoMepoB B cooTHomeHun 1:3, 180 mr.
IIpumep 85. Dtun-(2S)-2-pTop-2-[[(2S,5R)-2-(TuapokcuMeTrHIKapOaMOI)-3-MeTHII-7-0Kco- 1 ,6-1ra3adu-

ko[ 3.2. 1 JokT-3-eH-6-T|OKCH |areTaT
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[Mpomexyrounoe coemunenus 153 (180 Mr) pa3zensuii ¢ IOMOIIBIO 0OpalieHHO-()a30BOi MpenapaTUBHOM
B3XX (komonka T3, ACN/Boma 20-50% B Teuenue 10 MuH) ¢ momydeHueM mpumepa 85 (43 mr) u mpumepa 86
(2,6 mr) B Bune Oenbix TBepabix BemecTB. MC: 332 ES+ (Ci3H gFN;Oy).
'H SIMP (300 MI't, IMCO-dg) &: 1,28 (m, 3H); 1,61 (s, 3H); 3,09 (m, 1H); 3,79 (m, 1H); 3,96 (m, 1H);
4,25 (m, 3H); 4,54 (m, 2H); 5,68 (m, 1H); 6,06-6,24 (m, 2H); 8,99 (m, 1H).
IIpumep 86. Dtnin-(2R)-2-prop-2-[[(2S,5R)-2-(TuapokcuMeTriIKapOaMon)-3-MeTHII-7-0Kco- 1 ,6-1ra3adu-
ko[ 3.2. 1 JokT-3-eH-6-1T|OKCH |areTaT
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MC: 332 ES+ (C3HsFN;0g).

'H SIMP (300 MI'n, IMCO-dg) &: 1,24 (m, 3H); 1,61 (s, 3H); 2,97 (m, 1H); 3,35 (m, 1H); 4,06 (m, 1H);
4,26 (m, 3H); 4,59 (m, 2H); 5,52 (m, 1H); 6,03 (m, 1H); 6,06-6,24 (m, 1H); 8,99 (m, 1H).

pumep 87. (25)-2-®Top-2-[[(2S,5R)-2-(ruapokcuMeTHIKapOaAMO )-3 -METHI-7-0KCO- | ,6-T1a3aOUTIHKITO
[3.2.1]okT-3-eH-6-MIT|OKCH | YKCYCHOM KHCIIOTHI JINTUEBAS COJTh
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VYkazaHHOe B 3arojiOBKE COEAMHEHHE Moiydand w3 IThi-(2S)-2-prop-2-[[(2S,5R)-2-(THapoKCHMETHII-
KkapOamon)-3-MeTri-7-0kco- 1,6-muazadumnukino[3.2.1]okT-3-eH-6-mwi]okcu]anerara (mpumep 85, 15 wmr, 0,05
MMOJIb) COTIIACHO METOJAWKE JUIA IpuMepa 66 ¢ morydeHneM mocie tuodunmsanuu (8 mr, 55,3%) G6emoro TBep-
JIOTO BEIIECTBA.

MC: 304 ES+ (C11H14FN306).

'H SIMP (300 MI'n, D,0) &: 1,77 (s, 3H); 3,42 (m, 2H); 4,17 (m, 1H); 4,41 (m, 1H); 4,79 (m, 2H); 5,70-
5,89 (d, 1H); 6,28 (m, 1H).

[Ipomexxyrounoe coequnaenue 154. tper-bytmn-N-(13o1nunanaromerun)kapbamar
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K nepememmuBaemomy pactsopy BOC-GLY-OH (10 r, 57,08 mmoup) B TT'® (200 mu1) mpu 0°C mo karisim
nobaBisuin MeTmwxiiopdopmuar (5,29 mi, 68,5 MMOIIB), a 3aTeM IO KarlIsM JT00aBIsUTH TPUATHIAMEH (9,55 M,
68,5 mmoin). Cpasy ke obpazoaics Oenblii ocagok. CMech MepeMeNIMBaIK B TeUcHHE 45 MUH miepes no0aBie-
aueM NaNj (5,58 1, 85,6 mmons) B Boae (10 mi) mpu 0°C. ITomydennyto cmech nepememuBany npu 0°C B Tede-
Hue | 4, 3aTeM pa30aBiisuin BOJIOH. ALMIIA3UT YETHIPEXKIIBI SKCTPArupoBaIN TOIyosIoM (4x25 Mir) 1 mocnenoBa-
TEJNBHO TPOMBIBAN OOBEIMHEHHBIE OPTaHHYECKHE HKCTPAKTHl HACHIIIEHHBIM PacTBOPOM OmMKapOOHATa HATPHSA
(2x30 mu) u Bozmo#t (50 mur). Opranmyeckue BemiectBa cymin Hax MgSO4 npu 0°C, ¢uibTpoBanu U 3ateM
MEIJICHHO HarpeBajy MpH NepeMEeIINBaHUN 10 TeX HOp, II0Ka He HAOII0AaIO0Ch BEIIEIEHHE Ta3000pa3HOTo a30-
Ta, KOTopoe Mpoaospkanock mpu 59°C B Teuenue 20 muH. TeMriepatypy MOBBIIAIHA ¥ TIOASp)UBaIH Tipu 64°C
B Teuenue 1,5 4, 3aTeM MemienHo noseimainy g0 70°C B Teuenne 20 MuH. PacTBOp KOHIIEHTPHUPOBAIN TIPH TI0-
HIDKEHHOM JIaBJICHUH C TIOJIYY€HHEM YKa3aHHOTO B 3aroyioBke coenuHenwus (8,6 T, 87,5%) B Buae GecBeTHOTO
Macra.

IMpomexyrouHoe coeaunenue 155. Tper-ByTnn-N-(6eH3mI0KkcnKkapOOHUIAMUHOMETHII )Kapbamar

o o
/ko)LHA”JLOAQ

K pactBopy tper-0yTun-N-(n3zounanatomermin)kapbamara (IIpomexxyrounoe coenunenue 154, 8,3 r, 48,2
mmos) B DCE (5 mur) mpu 0°C mob6aBnsim 6eH3unoBeiid cnupt (7,48 mi, 72,3 mmoins) u TpusTiinamuH (0,67 mut,
4,82 MMOIIB), IO KarUIsiM. PeakIMOHHYI0 CMECh MOJOTPEBAU IO KOMH. TEMII. M MepeMeIuBaiy B TeuecHue 30
muH. OOpa3oBagieecs 0enoe TBEpAOS BEIIECCTBO cOOUpany GUIbTpaIMeil ¥ IPOMBIBAIA TeKCAHOM C ITOJTyYCHH-
€M YKa3aHHOTO B 3arojioBke coemunenus (5,2 T, 38,5%) B Bune Oenoro tBepaoro BemectBa. MC: 303 ES+Na
(C14H20N,O4).

[Ipomexyrounoe coequHenue 156. TpeT-bytni-N-(amuHOMeTHIT)KapObamar

(o]
)(O)LHANHZ

PactBop Tper-OyTHn-N-(OeH3MI0KCHKapOoHHIaMuHOMeTH I )kapObamaTa ([IpomexxyTodHOe coennHeHue
155, 1,5 r, 5,35 mmonp) B metanone (20 mur) 6apboTupoBamm razoodpasusM azoroM. Jobasmsumm Pd/C (10%)
(150 mr). PeaknmoHHY!0 CMECh IETa3UPOBAIY U 3aT€M IOMEIIAIH B aTMOC(epy BOJIOpOIa U3 OAIOHA B TCUCHUE
30 muH. PeaknmonHyo cMech QribTpoBand yepes Heaut. OuibTpaT KOHIICHTPUPOBATIH C MOTYYCHHUEM yKa3aH-
HOTO B 3aroJIOBKe COeMHEHHUs B Bue OecuBeTHoro macia. MC: 147 ES+ (CgH 4N,0,).

[Mpomexyrounoe coeamHenune 157. tper-bytmn-N-[[(2S,5R)-6-[TpeT-OyTHia(aAuMeTHI)CHIHI |OKCH-3-
MeTHI-7-0Kco-1,6-mra3adummkiio[3.2.1]okr-3-eH-2-kapOoHmI |aMUHO |MeTHII |[Kapbamar

P
0 N/\N)""H\j
H H
N
d N‘o>/3i/%

VYka3aHHOE B 3ar0JIOBKE COeAMHEHUE monydann u3 (2S,5R)-6-[TpeT-Oy THiI(IMMETHIT) CHITHIT | OKCH-3 -METHII-
7-okco-1,6-nuazadbunukio|3.2.1]okr-3-eH-2-kapooHoBo# kucinotel ([Ipomexyrounoe coenuuenue 77, 350 wmr,

1,12 mmons) u Tper-OyTmn-N-(amunomeruin)kapbamata (IIpomexyrounoe coemmnenue 156, 246 wmr, 1,68
MMOJIB) COTacHO Metonuke s [Ipomesxyrounoro coemunenust 101 ¢ nmoxyduenuem (170 mr, 34,4%) Genoro
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tBepaoro BemectBa. MC: 441 ES+ (CygH3N4O5S1).
IMpomexyrounoe coenunenne 158. (2S,5R)-N-(amuHOMETHI)-6-[ TPET-Oy THI(AMMETHIT)CHIHI |OKCH-3-
MeTHII-7-0Kc0-1,6-nrazadbunmkiio[3.2. 1 ]Jokr-3-eH-2-kapOoKcamu T

0
HZNAHJ H\j
N
o)_N‘ot‘/Si’%

K pactBopy Tpet-0yTun-N-[[[(2S,5R)-6-[TpeT-OyTHI(IUMETHIT ) CUITHI |OKCH-3-METHII-7-0KCc0- 1 ,6-Tra3adu-
ko[ 3.2. 1 ]okt-3-eH-2-kapOoHmn |amuHo |MeTmi [kapbamara ([Ipomexxyrounoe coenuuenue 157, 170 wmr, 0,39
Mmodb) B IXM (3 mi) pu 0°C mobasnsumu ZnBr, (261 mr, 1,16 MMop). PeakiimoHHYI0 cMech TepeMeIInBaId
MPY KOMH. TEMII. B TeUeHHUE 16 4, 3aTeM KOHIICHTPUPOBATIH C TIOJIYYCHHUEM YKAa3aHHOTO B 3aT0JIOBKE COCIMHCHHS.
MC: 341 ES+ (C15H28N403Si).

[Ipomexyrounoe coequnaenne 159: (2S,5R)-N-(anetamuaoMeTn)-6-[ TpeT-0y THII(JUMETHIT ) CHITHI | OKCH-3 -
MeTHII-7-0KCc0-1,6-nrazadbunmiio[3.2. 1 ]Jokr-3-eH-2-kapOoKcamu T

(0] (0]
I~ é
HOH |
o//‘_N‘o>7°>IJ<
K pactBopy (2S,5R)-N-(aMmuHOMETII)-6-[TpeT-0y THII( AUMETHIT ) CHITHI |OKCH-3-MEeTHII-7-0KC0-1,6-tnasa-
onnmkio[3.2.1]okr-3-eH-2-kapookcamuna (IIpomesxyrounoe coemunenue 158, 131 mr, 0,39 MMoITh) B TUpUAHHE
(3 M) mpu 0°C mobaBnsanm ykcycHbI anruapuy (394 mr, 3,86 MMoub). PeaknimoHHYI0 cMeCh IepeMeITnBaIn
pu KOMH. Teml. B teuenne 30 mMuH, 3aTem pasnersum Mexay EtOAc u Bogoi. Opranndeckuid CI0H TpOMBIBAITH
Boz0H, Hacki. pactBopoM NaHCO;, paccosnoMm, cymmnn Hax MgSQO,4, GUIBTpoBaid M KOHIIEHTpupoBanu. [1o-
cie mpoBezeHus xpomarorpaduu Ha cumkarene (0-80% EtOAc/rexcan) momydany yka3aHHOE B 3aTOJIOBKE CO-
equaenwne (75 mr, 50,8%) B Bune 6enoro tBepaoro BemectBa. MC: 383 ES+ (C7H;30N40,S1).
IIpomexyrounoe coemuHerne 160. (2S,5R)-N-(AmeraMuIoMeTH )-6-THAPOKCH-3-METHII-7-0KC0-1,6-
Jrazadumkino[3.2.1]okr-3-eH-2-kapOokcaMug

P!
)LN/\N e, B
HOH

O)_N‘OH

VYkazaHHoe B 3aroyioBke coemuHeHue mosydanu u3 (2S,5R)-N-(ametammmomeTwin)-6-[ TpeT-OyTui(aume-
THJ)CHITIIT | OKCH-3-METHII-7-0Kc0-1,6-mrazabunnkiio[3.2. 1 Jokr-3-eH-2-kapookcamuaa (IIpomexyrounoe coeau-
Henue 159, 75 mr, 0,20 Mmmonb) coracHo MeToauke st [Ipomexxyrounoro coenunaenus 102 ¢ moxydeHuem oOe-
noit emoubl. MC: 269 ES+ (C11HgN4O,).

[Mpomexyrounoe coemunaenne 161. Dtmn-(2S)-2-¢prop-2-[[(2S,5R)-2-(aneramuaomermiikapoaMoni)-3-
METHII-7-0Kc0-1,6-nua3adurmiino[3.2. 1]0KT-3—GH-6—I/IJ‘I]OKCI/I]aHeTaT

(0]
PPN H\j
H H
N F

VYkazaHHOe B 3arojioBKe coenrHeHue monydanu u3 (2S,5R)-N-(ametaMuaoMeTHn)-6-ruipoKCH-3-MeTHI-7 -
okco-1,6-muazabunnkio[3.2.1]okr-3-eH-2-kapbokcamuga (IIpomexxytounoe coemamnenue 160, 50 wmr, 0,19
MMOJIb) U 3THI-(2S)-2-6pom-2-dropanerara (IIpomexxyrounoe coemmuenue 174, 0,067 mu, 0,56 MMoub) co-
riacHo Meroguke aisi [IpomeskyrouHoro coeaumHenus: 103 ¢ mosnyueHunem O€JIOr0 TBEPAOTO BEIIECTBA MOCIE
amonpoBanus (0-15% ACN/Boma) Ha kojoHke sepabead (cHawana HacwImeHHOW Bomoi, 3areM ACN, 3aTem
3TIOMPOBaHUE BOAOH) 1 mmodunu3anyd, 21 mr, 27%. CoennHeHHE MPEACTaBIII0 cOO0M CMECh THaCTEPEOMEPOB
B cooTHomenuu 1:4. MC: 373 ES+ (C;5H,;FN4Og).

IMpumep 88. (2S)-2-drop-2-[[(2S,5R)-2-(aneramunomeTiIKapOaMoni)-3-MeTui-7-0kco- 1,6-1ua3adunnK-
10[3.2.1]okT-3-eH-6-111]OKCU | yKCYCHOM KHUCIIOTHI INTUEBAS COIIb

[¢] @]
I~ é
H H
" F
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VYkazaHHOe B 3arojioBKe COeAWHEHHWE Toiydanu u3 ITHI-(2S)-2-dprop-2-[[(2S,5R)-2-(ameTaMuaoMeTHII-
KkapOamon)-3-MeTrin-7-0kco- 1,6-muazadumukno[3.2.1]okr-3-en-6-mwi]okcu]anetara (IIpomexyrodHoe coemu-
Henue 161, 21 mr, 0,056 Mmmos) B Boae (1 M) corslacHO METOIMKE IS MpuMepa 66 ¢ MOJIydeHUEM MOCIIe JTHO-
dummzarum (6,0 mr, 29,3%) Genoro TBepmoro Bemecta. MC: 345 ES+ (C3H7FN4Og).

'H SIMP (300 MI';, D,0) &: 1,75 (s, 3H); 2,02 (s, 3H); 3,42 (m, 2H); 4,15 (m, 1H); 4,37 (m, 1H); 4,64 (m,
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2H); 5,70-5,89 (d, 1H); 6,27 (m, 1H).
ITpomexyrounoe coeaunenne 162. Tper-ByTni-N-[(TpeT-OyTOKCHKapOOHNIAMIHO)METHIICYITb(HaMOMII]

Kapbamar
)()OJ\ 3 OJ(J)\ J<
2
0" NN o
H H H

K pactBopy tper-OyTri-N-(amuaometmin)kapbamarta (I[Ipomexyrounoe coeamnenue 156, 700 mr, 4,79
MMoutb) B JIXM (20 M) mpu 0°C nobasmsui TpudTiiamud (0,67 M, 4,79 MMoITb). 3aTeM MO KaIlisaM JT00aBIsLTA
TpeT-0yTun-N-xnopcynbdonnnkapbamar ([Ipomexyrounoe coequnenne 148, 1,03 T, 4,79 mmomns) B AXM (5
min). Peaknmonnyto cMmech nepememmBany npu 0°C B teuenne 30 muH, 3aTeM pazdasimsuti XM, npombiBaiu
BOJIOH, paccosioM, cymmin Hag MgSO,, GuiabTpoBany U KOHIEHTpHUpoBaau. OCTaToK MOABEPraly OYHCTKE IMy-
TeM npoMbiBKH JIXM/rekcaHoM ¢ mojiydeHHeM YKa3aHHOTO B 3arojioBke coenuuHenus (650 mr, 41,7%) B Bune
6enoro TBepaoro Bemectea. MC: 324 ES- (C;Hy3N304S).

[Ipomexxyrounoe coequnaenue 163. Amuno-(cyiabdamonnamuno)metana TFA comb

Q.0

\\S/,
H,N” \”/\NHZ

K pactBopy Tper-0yTHi-N-[(Tper-OyToKcuKapOoHmIaMuHo )MeTicynbhamoni|kapbamara (IIpomexy-
TouHOe coemuHeHue 162, 650 mr, 2 mmons) B JIXM (5 mu) npu 0°C mobaBnsuii TpU(GTOPYKCYCHYIO KHUCIIOTY
(2,28 1, 19,9 Mmmonb). PeakimmoHHyI0 cMeCh MepeMeInBaiy Py KOMH. TeMII. B TedeHue 30 MUH, 3aTeM KOHIICH-
TPUPOBAJIH C MMOJYUCHHEM YKAa3aHHOTO B 3ar0JIOBKE COCMHEHHUS B BUIE CBETIO-XKEITOH CMOJIBL.

[Ipomexyrounoe coequnenne 164. (2S,5R)-6-[Tper-bByTrn(auMeTnn)cHImiI|oKCH-3-MeTHII-7-0KCO-N-
[(cymphamonnamuno)meTni-1,6-auazadbunukino[3.2.1]okt-3-eH-2-kapObokcaMu,g

0,0 o
N\’ |
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YkazaHHOE B 3aroJIOBKe coelrHeHne Toiydanu u3 (2S,5R)-6-[TpeT-0yThin(AuMeTHT ) CHITHIT | OKCH-3 -METHII-
7-okco-1,6-nuazadbunmkiio[3.2.1]okr-3-eH-2-kapOooHoBoi kucioThl ([IpomexxyTouHoe coemmuenue 77, 350 wr,
1,12 mmoms) cormacHo MeToauke It [Ipomexytounoro coequnenns 101 ¢ momyuenuem (125 mr, 26,6%) Gemo-
ro tBepaoro BemectBa. MC: 420 ES+ (C;5HN505Si1S).

[Ipomexyrounoe coemunenue 165. (2S,5R)-6-I' mapokcu-3-mMetnin-7-okco-N-[(CynbhaMomIaMUHO )METHI |-
1,6-muazabunmkio[3.2.1]okr-3-eH-2-kapOokcaMu,g

(0]
O\\S//O N L
HZN/ \N N ‘e \
H H N
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YkazaHHOE B 3aroJIOBKe coelrHeHNe Toiydanu u3 (2S,5R)-6-[TpeT-OyTHin(AuMeTHIT ) CHITHIT | OKCH-3 -METHII-
7-oxco-N-[(cynppamonnamuHo )MeTHI |- 1,6-muazadummkino[ 3.2.1]okr-3-en-2-kapookcamuaa  ([IpomexxyTodunoe
coenuHenue 164, 125 mr, 0,30 MMoutb) corytacHo Metonuke it [Ipomexyrounoro coeaunenus 102 ¢ momyde-
HUeM cBeTo-xkentoi cMmonbl. MC: 306 ES+ (CoH,sN5O5S).
[Mpomexyrounoe coemunenue 166.  Otun-(2S)-2-¢pTop-2-[[(2S,5R)-3-MeTHin-7-okco-2-[(cynbdhamo-
WIaMUHO )MeTHIIKapOamom|-1,6-nua3adunmkino[3.2.1]okt-3-eH-6-mi|okcu|anerat

N 1
HZN'S\” HJ/:,@
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VYkazaHHOe B 3arojloBKe coefuHeHue moiydanu u3 (2S,5R)-6-ruapoxcu-3-metui-7-oxco-N-[(cynbdamo-
WIaMuHO )MeTHI |- 1,6-ara3abunukino[3.2.1]okt-3-eH-2-kapObokcaMua.

(ITpomesxyTounoe coenmuenue 165, 88 mr, 0,29 MMoib) u 3tun-(2S)-2-6pom-2-dpropanerara (ITpomexy-
touHoe coeaunenue 174, 0,10 mi, 0,86 MMomb) cormacHo MeToauke st [Ipomesxyrounoro coeauaenus 103 ¢
nonysenueM (18 mr, 12,2%) 6enoro tBepmoro BemecTBa. CoeqMHEHNE MPEACTABIUIO COO0H CMECh AMACTEpeo-
MepoB B cootHomeHnu 17:83. MC: 410 ES+ (C,3H,0FN;50O4S).

Ipumep 89. (2S)-2-®top-2-[[(2S,5R)-3-MeTnin-7-okco-2-[ (cynbhamonaaMuHo )-MeTriIkapoamomn|-1,6-
nra3a0uuKIio[3.2.1]okT-3-eH-6-MI|OKCH | yKCYCHOM KUCIIOTHI JJUTHEBAS COJIb

W J
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0
VYkazaHHOe B 3arojloBK€ COEAMHEHHE TMOJydanu u3 ITHi-(2S)-2-dTop-2-[[(2S,5R)-3-MeTmn-7-okco-2-
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[(cynmbdpamonnamuno)merninkapbamomn] -1,6-nmuazadunmkno|3.2.1]Joxr-3-eH-6-nia|okcn]anerara (IIpomexyrod-
Hoe coeanHenue 166, 18 mr, 0,040 MMOJIB) corllacHO METOAMKE Ul ITpuMepa 66 ¢ HmoydeHneM nocie Jnodu-
mu3anuu (5,0 mr, 25,3%) 6enoro tBepaoro BemectBa. MC: 382 ES+ (C;H;¢F5,0,S).

'H SIMP (300 MI'n, D,0) 8: 1,76 (s, 3H); 3,40 (m, 2H); 4,16 (m, 1H); 4,41 (m, 1H); 4,63 (m, 2H); 5,70-
5,89 (d, 1H); 6,28 (m, 1H).

[Ipomexyrounoe coequHenue 167. Panemuueckas 2-6poM-2-hTopykcycHast KHCJIOTa
F

Br}}rOH
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B peakrop oovemom 50 i1 mpu 0-5°C mo KaruisiM 3arpyskajid pacTBop 3THiI-2-0poM-2-dropanerara (3,5 kr)
B TeTparuapodypane (7 i1, 2 00.) u pactBop ruapokcuna Hatpus (830 r) B Boze (7 11, 2 00.) B Teyenue 1 4. Ilo-
JydeHHBIH pacTBop nepementnBaimy npu 0-5°C B teuenue 1 4. 1o xammsim nodasmsma HCI (160 mur) mpu 0-5°C.
Bony u terparuapodypan ygamsig myTeM KOHIEHTPHUpPOBaHUS B BakyyMme. OCTaTok CyCHEHIUPOBAIN B TETpa-
ruapodypane (35 i, 10 06.) u mo kamsm go6assum koHi. HCI (1,57 1, 1,0 2kB.). Jlo6aBismu Ge3BOTHBIN
cynb(haT HaTpHUsl U EpPEeMEIINBaIN MOTyYEHHYIO CMECh B TedeHHe 2 4. TBeproe BemecTBO OTQUIBTPOBBIBAIHN H
npoMeiBad TI'® (1 nx2). OuapTpaT KOHIEHTPUPOBAIM B BaKyyMe C HOIyYeHHEM 2-OpoM-2-(hTOPYKCYCHOH
KHCIIOTHI (2,2 KT') B BHJE JKEJITOTO Maciia, KOTOpoe OOBEAUHSIN C MPEIbIAYIIeH mapTHel, TOTyIeHHONH TeM kKe
cnocobom (940 1, uncrota: 72%), u moABeprany meperoHke B Bakyyme (65-70°C 100 Ila) ¢ momydenuem 2-
OpoM-2-pTOPYKCYCHOM KHCIOTHI (2,55 KT, 06uHii BeIxo 67%) B BUIE OECIIBETHOTO Macia.

'H SIMP (400 MTI'u, CDCLy): 8 11.15 (s. 1H), 6,66 (d, 1H, J=68 T'i).

IIpomexyrounoe coequaenue 168. (S)-1-OenmmTan-1-amua-(R)-2-6pom-2-pTopanerar

F
on N
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B peakrop oowemom 10 1 ipu 0-5°C 3arpyxkanu pacTBop 2-0poM-2-GTopykcycHOH KuCIOTH (ITpomexy-
TouHOe coenuuenue 167, 2,0 kr) B 1 1 xmopodopma (1 00.), K KOTOpOMY TIO KaruisiM J00aBisu pactBop (S)-1-
(dhennmTanamuna (1,39 xr) B 1 1 xopodopma (1 06.). Cmech nepeMemnmBaiy Ipu KOMHATHOW TeMmIlepaType B
TeUeHHE HOYM W COOMpalid MOJIydeHHOe Oeoe TBEpIOe BEIMIECTBO (QMIbTpaIei ¢ moyrydeHueM conu (S)-1-
(ermmTanamMuH 2-6pom-2-¢propanerata (2,5 xr; ou: 6%), KOTOpYIO 3arpyXaiu B peakTop oosemom 10 11, a 3a-
TeM 100aBisH xsopodopm (5 11, 2 00.). [Tomyyennyto cmechk nepeMerniBainy B TeueHue 2 9 npu 50°C (tBepaoe
BEILECTBO YaCTHYHO PAaCTBOPHIIOCH B Xjopodopme), oxnaxkaanu 1o 0°C u ocraBisiin Ha 2 4. TBepoe BEIIecTBO
cobupanu GpuIbTpanuel M MPOMBIBAIHM OXJaKAECHHBIM Xjopodopmom (500 mu, 0,2 00.). [Iponenypy nepexpu-
CTAJTU3alMU NOBTOPsU 4 pasza ¢ noiayyeHueMm 1,09 kr (97% su) ykazaHHOTO B 3arojIOBKE COCTUHEHUs B BHUJIE
6enoro TBepAOTO BemecTBa ¢ 00mmMM BerxoaoM 31% (2 cragun).

[Ipomexyrounoe coequnenue 169. Ilenaran-3-un-(R)-2-6pom-2-drTopanerar

F
Br)\ﬂ/o
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B peakrop oObeMoM 2 11 mpu KOMHATHOH Temmepatype 3arpyxanu (S)-1-¢penmmranamun (R)-2-6pom-2-
¢ropanerar (IIpomexxyrounoe coequnenue 168, 450 r), nuxnopmeran (900 mu, 2 06.) u iPrOH (2,0 sks.). Men-
JeHHO nobaBisiy xioptpumermiicuiad (1,12 1) u obpaszoBaincs Oenblit ocanok. [lomydeHHyI0 cMech epemMenn-
BaJIM TIPY KOMHATHOM TemIiepaType B TedeHHe HOUH. beiblif 0caok OTGHILTPOBBIBAIN U IPOMBIBaAIM (PrIbTpa-
IIMOHHBIN ocazok rekcanom (450 mur, 1 00.). O0benuHeHHBIH GUIBTPAT poMbIBaNIA Bogok (3x100 mur). Opra-
HUYECKUH PacTBOP CYLIMIH C IIOMOIIBIO O€3BOIHOTO Cyib(daTa HaTpHs, PUIBTPOBAIH, KOHIEHTPHPOBAIM B Ba-
kyyme. Ocratok noasepranu neperoske (54-60°C, 100 I1a) ¢ mosrydyeHneM yKa3aHHOTO B 3ar0JIOBKE COCIUHEHUS
B BuJie OecriBeTHOTO Macia (290 r, Berxox 79%, uuctorta 95%).

'H SIMP (CDCls, 400 MI'ny): & 6,53 (d, J= 51,2 Ty, 1H), 5,17 (m, 1H), 1,32 (m, 6H). IIpoMesxyTodsoe co-
equaenne 170: atuin-(R)-2-6pom-2-pTopanerar

F
Br/'}ro\/
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B Tpexropayio KpyriaonoHHy0 Koy oobemMom 50 mil, mpoxyBaeMyro M HOAAEPKUBACMYIO0 B MHEPTHOU
atMoc(epe azora, nomenianu (1R)-1-dpenmmaran-1-amun; (2S)-2-6pom-2-propykcycnyto kuciory (IIpomexy-
TouHoe coeauHeHue 168, 30 v, 107,9 mmonb) u stanon (34,7 r, 755,3 MMoJb). 3aTeM O KaruisaM MpH HepeMe-
MIMBaHUU J00aBIsIM XynopTpuMeTicunad (82 r, 755,3 MMoib) mpu KOMHaTHOHW Temmeparype. [lomy4eHHbIH
pacTBOp nepeMenInBaiy B Te4eHUe 4 4 Ipu KOMHAaTHOW TeMIlepaType, 3aTeM Peakifio OCTaHABIMBAIIN J100aBe-
aueM 10 mut Boapl/Tpaa. [lomydeHHsIid pacTBop dKcTparupoBamy 3x20 M merpodeitHoro 3¢upa (30-60 rpamry-
COB) M OOBEOWHIA OpTaHu4ecKhe ciou. [loydeHHy0 cMech mpoMbiBasd 2x20 mir paccona. CMech CYIIMIN
HaJl 0e3BOIHBIM Cyib(aToM HaTpusi, GUIBTPOBAIM M KOHIEHTPUPOBaIH. OCTaTOK IIIOUPOBAIH MIETPOJICHHBIM
a¢upom (30-60 rpamycoB) Ha CHIIMKAreleBOr KooHKe. B pesynpraTte momydyamu 10 T (50%) ykasaHHOTO B 3aro-
JIOBKE COCIMHEHUS B BUJE OECIIBETHOT'O Maca.
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'H SIMP (300 MI'y CDCLy): & 6,58 (d, 1H, J =51 '), 4,38 (q, 2H, T = 6 '), 1,38 (t, 3H, J = 6 T'm).
IMpomexyrounoe coeaunenune 171. (R)-bensun-2-6pom-2-propanerar
F

D)

0

Xnoprpumermicwian (60 v, 719,12 MMois) 1o yactsam nobaBisuin K (S)-1-¢penmmranamun (R)-2-0pom-
2-¢ropaneraty (IIpomexxyrounoe coemunenue 168, 20 1, 71,91 mmonb) u ¢enmnmeranony (60 mi, 71,91
mMonb) ipu 25°C B Teuenne 3 MuH B atMocdepe azora. [lomydeHHslit pacTBop nepemernBany npu 25°C B Te-
yenue 4 4. Peakunonnyro cMech pazoapisuii rentadoM (500 mur), 3aTeM IpOMBIBAIM BOJOH U paccosioM. Opra-
HUYECKUE BEUIECTBA CYLIMIHM HaJ Cynb(aToM HaTpHs, GHIBTPOBAIN M KOHLIEHTpHpoBaiu. [locie npoBeneHus
xpomartorpadun Ha cunukarene (0%-10% sTunanerat/meTponeinslii 3¢up) Moayvyaad yKa3aHHOE B 3arOJIOBKE
COeIMHEHHE B BUJIE XKeIToro Macia, 17,5 r, 98%. 'H SIMP (300 MI'u, CDCl;-d, 30°C) 6: 5,30 (s, 2H); 6,60 (d,
1H); 7,40 (m, SH).

IIpomexyrounoe coequaenue 172. (1R)-1-Oernndtan-1-amun; (2S)-2-6poM-2-hToOpyKCycHast KHCIOTa
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B xpyriononnyto kondy oosemom 100 M1 momernanu pactBop (1R)-1-dpenmmsran-1-amuna (107,7 r, 0,89
MoJb) B MeTaHoute (325 mi). 3aTeM 1o KaruisiM 100aBisuin pacTBop 2-0pom-2-¢ropykcycHoi kuciotsl (ITpome-
)KyTouHoe coerauHenue 167, 140 r, 0,89 monb) B Metanose (420 mur) npu nepemermmBanuu mpu 0°C B TeueHne
30 muH. [ToydeHHBIH pacTBOp HEepeMENINBaIN B TEUEHHE HOYM NMPH KOMHATHOW TEMIIEpaType, 3aTeM KOHIICH-
TpupoBanu B Bakyyme. Octarok pazbasisuim CHCI; (3 00.). TBepasie BemecTBa cobupanu punmbTpanueid. TBep-
JTOe BEIIEeCTBO CYIIWIN B BakyyMme, 3ateM cycrnieanupoBanu B CHCl; u marpeBasm 1o 60°C B Teuenue 2 4. 3ateM
cMmech oxnaxaan 10 0°C u oTGrIbTPOBEIBAIM TBEPIOE BEUIECTBO. DTOT MPOIIeCcC MOBTOPsUTH 6 pas. B pesyib-
taTe moirydanu 80 1 (32%) yka3aHHOTO B 3aroJIOBKE COCTMHEHHUS B BHJIE OSIOTO TBEPIOTO BEIIECTBA.

'H SIMP (300 MT'1, d6-IMCO): & 8,56 (brs, 3H), 7,49-7,46 (m, 2H), 7,42-7,38 (m, 2H), 7,36-7,34 (m,
1H), 6,48 (d, 1H, J = 56 T'm), 4,39-4,34 (m, 1H), 1,48 (d, 3H, ] = 6,8 I'ry).

[pomexxyrounoe coeaunaenue 173. (S)-HM3ompommn-2-6pom-2-pTopanerat
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B tpexropiyio KpyriaogoHHy0 Koja0y o0bemoM 250 Mil, IpOAyBaeMyio U MOAACPKHUBAEMYIO B HHEPTHON
atMocdepe azota, momemanu (R)-1-penmmranamun (S)-2-6poMm-2-propanerat (IIpomexxyTodHOE coenUHEHUE
172, 32,0 T, 116 mmoub) 1 uzonpomnanon (13,9 r, 232 mmoinb) B JIXM (64 mur). 3areM 1Mo KarwisiM JT00aBISLTA
xyjoprpumeTmiicuiad (56,4 v, 519 MMmons) nipu nepeMenIMBaHUK TTPH KOMHATHOW TemriepaType. [lomydeHHbIH
pacTBOp MepeMeIMBaIN B T€YCHNE HOYM NPH KOMHATHOH TeMIlepaType, 3aTeM PeakIio OCTaHABINBAIN J00aB-
nenueM 100 M Boabl/nbaa. [lomydeHHsIH pacTBop sKcTparupoBanu 3x100 M nerponeiinoro a¢upa (30-60 rpa-
JIyCOB) ¥ O0BEINHSIIN Oopranndeckue ciou. [lomydyeHHyto cmecs npoMbiBain 3x70 mi paccona. CMech CyIIumu
Haj 0€3BOJHBIM CYJIb(haToOM HATpUs M KOHIeHTpHupoBand. OCTaTOK IIONPOBAN MeTpoieiHbIM 3¢upom (30-60
TpagycoB) Ha CHJIMKAresieBo kKojoHke. B pesynprate momydamu 19 r (83%) yka3zaHHOTO B 3aroJIOBKE COCIHHE-
HUS B BUJC OCCIIBETHOTO MacIa.

'H SIMP (CDCls, 400 MI'n): 8 6,53 (d, J= 50,8 ', 1H), 5,17 (m, 1H), 1,32 (m, 6H).

[Ipomexxyrounoe coeaunaenue 174. Dtmi-(2S)-2-6pom-2-propanerat
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B tpexropayio kpyriaonoHHy0 Koy oobemom 50 mil, mpoxyBaeMyro M HOAAEPKUBACMYIO0 B MHEPTHOU
atMocdepe azora, noMenianu (1R)-1-pernmatan-1-amun (2S)-2-6pom-2-propykcycHyto kucioTy (ITpomexy-
TouHoe coeaunenue 172, 20 r, 72 MMob) u 3Tanox (23,2 r, 504 MMoib). 3aTeM 1Mo KaruisiM T00aBIISITH XJIOP-
tpumeTmicwian (54,8 r, 504 MMoIb) TIpH TIepeMeNIMBaHUK TIPH KOMHATHON Temmepartype. [lomydeHHbIN pac-
TBOp TEPEMEIINBAJIM B TeUeHHE 4 U IPHU KOMHATHOH TeMIIepaType, 3aTeM PEaklMIo OCTaHABINBAIN J00aBICHH-
eM 10 mur Bogpl/nbaa. [lomydennslid pacTBop skctparupoBanu 3x20 mir netposerinoro 3¢upa (30-60 degree) u
o0BpenuHsIN opranndeckue ciou. [lomydernyro cmech mpombiBan 2x20 M paccona. CMech Cymmimg Hajg 6e3-
BOJHBIM CYJIb(aToM HaTpusi, GHILTPOBAIN U KOHIEHTpHpoBaau. OCTaTOK AIIIOMPOBANIN METPOICHHBIM 3upom
(30-60 rpangycoB) Ha cuimKareneBol KoyloHKe. B pesynprare momyuanu 6 r (45%) yKa3aHHOTO B 3ar0JIOBKE CO-
e/IMHEHUs B BUJIE OECIIBETHOTO Maca.

'H SIMP (300 MI'ny, dg-IMCO): & 6,57 (d, 1H, J = 56 I'n)), 4,37 (q, J = 7,2 T'm, 2H), 1,33 (t, 3H, J =72
T').

IMpomexyrounoe coeaunenune 175. (E)-0yr-2-EnnnbopoHoBas kucnora

— LOH
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OH
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K pacrBopy (E)-0yT-2-en-1-oma (59,5 r, 826 mmoins) B MeOH (360 mur) nmpu KOMHATHO# TeMImeparype J1o-
6asmsun HyPdCly (2,06 T, 8,34 MMous), 3ateM k cMecH go0asisumi B,(OH), (81,8 T, 919 MMoIp) 1o yacTsaM mpu
30-40°C. TTomyuennsiii pactBop nepememuBaiu npu 30-40°C B Teuenue 20 MUH, 3aTeM (QUIBTPOBAIN Yepe3
HENUT.

'H-SIMP (IMCO-dg, 400 MI'm): § 5,39-5,49 (m, 1H), 5,16-5,26 (m, 1H), 3,38 (s, 2H), 1,38-1,58 (m, 5H).

IIpomexyrounoe coequnenue 176. (S,E)-2-(TpeT-byTrmicynbGpUHIITHMAHO))yKCYCHASI KUCJIOTA

o
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K monexymsapasIM cutaM Tama 4A (500 ) B JIXM (600 Mi1) IpH KOMHATHO# TeMIlepaType 106aBmsin (S)-
2-metunmpomnan-2-cynbpuHamun (100 r, 819 Mmmomns) 1 ruapat 2-0KCOyKCycHON KUCIOTHI (91,2 T, 991 MmoIb).
[Mony4eHHBIH pacTBOp MepeMelInBaId IPU KOMHATHOW TeMIepaType B TeUeHHUEe HOYH, 3aTeM (HIBTPOBAIH He-
pe3 LeIuT.

'"H-SIMP (IMCO-ds, 400 MI'ny): & 7,77 (s, 1H), 5,74 (s, 1H), 1,13 (s, 9H).

IMpomexyrounoe coemmnenue 177. (2S,3R)-2-((S)-1,1-JumernmatuncynspuHaMuio)-3-MeTHINEHT-4-
€HOBast KUCIIOTa
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K pactBopy Heounmenno#t (S,E)-2-(TpeT-0yTuncynbGUHUIMMHHO)YKCYcHOM KucioThl ([IpoMexyTrounoe
coeaunenue 176) 8 IXM (600 mi) npu 0-15°C no karuisim godasmsiin pactBop (E)-0yT-2-eHnin6opoHoBO# Ku-
ciotsl (IIpomexxyrounoe coequnenne 175) B MeOH (360 mur). [Tomyuenssiii pactBop nepemenmBany npu 0-
15°C B teuenne 1 u. MonexynspHble cuTa ynansum ¢uibTpanuei u npomsiBany JIXM. Ounetpat ynansiu me-
PETrOHKOW B BaKyyMe € IOJIy4eHHEM HEOUYHMINEHHOTro Ipoxaykra. K HeoummeHHoMy npoaykry nobasmsuin H,O
(600 M), nerponeiinsiit a¢up (240 M) 1 MeTun-Tper-0yTHIIOBEIHA 3¢up (120 MiT), mepeMenIMBaiy Ipyu KOMHAT-
HOHM TeMmeparype B TeueHue | yaca, 3aTeM (UIBTPOBAIM M COOMPAIIM TBEPIOE BEIIECTBO U CYIIWIN B BaKyyMe
npu 25°C ¢ nmosryuenneM npoxaykra (110 r, 58%) B Bume 6e10r0 TBEpAOTO BEIIECTRA.

'"H-SIMP (JIMCO-dg, 400 MI'm): & 5,71-5,80 (m, 1H), 5,01-5,07 (m, 2H), 4,94 (d, J= 8 T'u, 1H), 3,58-3,62
(m, 1H), 2,56-2,61 (m, 1H), 1,15 (s, 9H), 0,975 (d, J=4 I'y, 3H).

[Ipomexyrounoe coequnenue 178. (2S,3R)-MeTmi-2-aMUHO-3-METHITICHT-4-HOAT
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K pactBopy (2S,3R)-2-((S)-1,1-guMeTHm THIACYIEGUHAMHAIO)-3-METHIIIIEHT-4-eHOBOK KUCIOTH (ITpome-
)KyTouHoe coenuHenue 177, 44 r, 189 mmoins) B MeOH (200 mur) mo karmsim nob6asistmu SOCL, (68,6 mut, 944
MMmoutb) ipu 0°C. PeakmmonHyto cmech nepememuBanu npu 0°C B teuenue 1 9, 3atem mogorpesanu 10 70°C u
TIEpEMEIINBAJIN B TCUEHUE HOYM. PacTBOPUTENh yIAISUTH B Pa30aBIsI ocTaTok Boaoi. K BomHol daze mobas-
s NaHCO; nnst metitpanuzanuu pH 1o oxoino 8, skcrparuposanu XM, cymmnu Hag Na,SO,, GuiabTpoBan
Y KOHIIEHTPHPOBAIIH C TOJlydeHHUEM 23 T' HEOUYHIIIEHHOTO NPOJIYKTa B BUJIE JKEITOM XKHUIKOCTH.

'H-5IMP (JIMCO-dg, 400 MTI'): & 5,71-5,82 (m, 1H), 4,97-5,05 (m, 2H), 3,61 (s, 3H), 3,27 (d, J= 8 ',
1H), 2,33-2,45(m, 1H), 1,79 (s, 2H), 0,96 (d, J= 8 I'y, 3H).

JXKXMC: Bpems ynepxusanus =0,682, [M+H]" 144,2.

[pomexxyrounoe coequnaenue 179. (2S,3R)-Mertnn-2-(ammminaMiuHO)-3-MeTHIIIEHT-4-¢HOAT
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K pactBopy (2S, 3R)-metun-2-amuHo-3-metunnenT-4-enoara (IIpomexyrounoe coenunenue 178, 23 r,
161 mmois) B IM®PA (90 M) mpu 0°C noGasnsum LiOH (4,248 , 177 mmonb). Cmech nepemerumBainy mpu 0°C
B TeueHre 30 MuH. 3aTeM 1o KaruisiM 100aBIsul pacTBop 4-0poMOyT-1-ena (17,5 r, 145 mmouns) B IMDA (15
Mi). Peakionnyto cmech nepememuBanu npu -7°C B TedeHue 20 MuH, 3aTeM MEJICHHO MOJOTPEBAIH 10 KOM-
HaTHOM TEMIIepaTypbl U IIepeMEIINBaIN B TEUCHNE HOYH. Peakiuio ocTaHaBIMBany 100aBICHHEM BOJIBI, IKCTpa-
rupoBasin EtOAc. Opranndeckuii cioif TpoMbIBaJIM BOJOH, paccosioM, cymwmin Halx Na,SO4, GuabTpoBaIN U
KOHIICHTPUPOBAJIH C MOIYIEHHEM 28 T HEOUUILEHHOTO IPOAYKTA B BH/E KEITOH )KUAKOCTH.
'H-SIMP (JIMCO-dg, 400 MT'n): & 5,65-5,83 (m, 2H), 4,93-5,16 (m, 4H), 3,60 (s, 3H), 3,14-3,22 (m, 1H),
3,06 (d, J=8 I'u, 1H), 2,93-3,01(m, 1H), 2,34-2,41 (m, 1H), 0,99 (d, J=8 I', 3H)
KXMC: Bpems ynepxkuanus = 0,461, m/z: 184[M+H].
I[Ipomexxyrounoe  coemumHenue  180.  (2S,3R)-Metun-2-(ammmi(TpeT-0yTOKCUKapOOHIIT)aMHHO )-3 -
METWINECHT-4-eHoaT
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K pactBopy (2S,3R)-MeTnin-2-(ammmnamMnuHo)-3-MeTunmnenT-4-eHoara (IIpomexyrouHoe coennHenue 179,
28g, 153 mmoms) B t-BuOH (150 mu) mo6aemsum (Boc),O (33,4 1, 153 mMmons). PeakiimonHyo cMech mepeme-
MBI IPU KOMHATHOM Temnepatype B Teuenue 10 mMuH, 3ateM nogorpeBas 10 90°C u mepeMenBaim B Te-
YeHHE HOYHU. PEaKIMOHHYI0 CMECh KOHIIEHTPHPOBAIK. HeO4HIEeHHbIH MPOAYKT OYHMINAIN C TOMOIIBI0 (IIdIi-
xpomarorpadun Ha cuimKarene ¢ rpaaueHToM smoeHTa oT 0 no 6% EtOAc B metponeitnom a¢upe. Uncteie
(hpaKnmy BEIIAPHUBAIH C TOy9IeHUEM IPoaAyKTa (24 T, 56%) B BHIIE CBETIO-KEITOH KUIKOCTH.

'H-sIMP (JIMCO-dg, 400 MT'n): & 5,71-5,84 (m, 2H), 5,00-5,11 (m, 4H), 3,66-4,43 (m, 3H), 3,58 (s, 3H),
2,81 (s, 1H), 1,39 (s, 9H), 0,93 (d, J= 8 I';, 3H). ZKXMC: Bpems ynepxkuBanus = 1,096, 184[M-Boc+H].

IIpomexyrounoe coeamaenne 181. (2S,3R)-1-tper-bByTnn-2-metun-3-meTun-2,3-TuruIponapuInH-
1,2(6H)-nmukap6okcumat

K pactBopy (2S,3R)-mMeTnin-2-(ammun(TpeT-0yToKCHKapOOHIIT)aMIHO )-3-MeTreHT-4-eHoata (I[TpomMexy-
touHoe coenuHenue 180, 24 r, 84,8 mmoip) B JIXM (250 M) Tpems mapTusMu 100aBsun Kataiauzarop ['pad-
6ca mepeoro mokonernus (886 mr 1,06 mmoins) npu 0°C u nepemeniBany B TeueHue 4 4. CHOBa T00aBIsUTH Ka-
tanu3zarop ['padb6ca nepsoro nokonenus (886 mr 1,06 mmous) npu 0°C TpeMs napTUSIMH, 3aTEM [10J0TPEBAIH JI0
25°C. Ilony4eHHBIH pacTBOp MEepeMENINBAIU MIPU KOMHATHON Temmeparype B TeueHue Houu. JKXMC: Bpems
yaepxuBanus = 0,987, 156,2 [M-Boc+H], 295 [M+K].

[Mpomexyrounoe coequuenue 182. (2S,5R)-1-tper-Bytnin-2-metun-5-(Tpet-0yToKCHKapOOHII(THAPOKCH)
aMuHO)-3-MeTuI-5,6-muruaponupuani- 1,2 (2H)-aukapOokcunart
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K pactBopy (2S,3R)-1-tpeT-OyTnn-2-metuin-3-meTmi-2,3-muruaporupuani-1,2(6H)-nukapOookcuiata
(ITpomexytounoe coemunenue 181, 21,6 t, 84,8 mmoinp) B JIXM (250 M) go6asmsin BocNHOH (16,9 r, 127
mMmoutb), CuCl (0,419 1, 4,24 mmons) u mupuaud (87 mr, 1,1 MMOJb), U Iera3upoBain kuciaopoaom. Ilorydaen-
HBIH pacTBOp MEpEeMENINBaI [IpH KOMHATHON Temreparype B TedeHue 44 4 B aTMocdepe kucioponaa. TBeproe
BEILECTBO AN (unpTpanneil. @unprpar npoMeiBany Boaoi (3x200 mir) u pacconoM, cymmim Hag Na,SOy,
(uIbTpOBANN M KOHIEHTPHPOBaIN. HeounmeHHbIH MPOAYKT OUMIIa n (ndII-XxpoMaTorpaduei Ha CHINKarese,
amonpoBaiu 0-50% JIXM B merposeiiHoM adupe ¢ momydenueM nponykra (29 r, 88%) B Buae KOPUIHEBOTO
Maca.
'H-sIMP (CDCls, 400 MTI'ny): 8 5,66 (d, J= 16 I'i, 1H), 5,31 (s, 1H), 4,90 (d, 1H),4,51 (d, 1H), 4,11 (t, J=20
I'u, 1H), 3,75 (s, 3H), 3,50-3,61 (m, 1H), 1,90 (d, J= 8 I'u, 3H), 1,43-1,51 (m, 18H) XXXMC: Bpems ynepxupa-
Hus = 0,713, 279 [M-Boc+Nal].
[Mpomexyrounoe coemamHenue 183. (2S,5R)-1-tper-Byruin-2-mernn-5-(tper-6yroxcukapOoHun(Tper-
OYTHIIAMMETHIICUITMIIOKCH ) aMUHO )-3-METHII-5,6-turunponupuani- 1,2 (2H)-mukapookcunar
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K pactBopy (2S,5R)-1-tpeT-OyTHi-2-MeTHiI-5-(TpeT-0yTOKCUKapOOHII(THIPOKCH )aMUHO )-3-MeTHII-5,6-
muraaponupunu-1,2(2H)-nmukapookcunara (IIlpomexxyrounoe coequaenne 182, 23 r 59,5 mmois) B JIXM (180
M) nobasmsuin uMuaaszon (8,09 r, 119 mmoins). [loaydeHHBIH pacTBOp MepeMEIMBAId IPU KOMHATHON TeMIIe-
patype B Teduenue 10 muH, 3aTeM 1o KaruisiMm go6asisumm pactsop TBS-Cl (11,6 T, 77,4 mmons) B IXM (20 M)
nipu 0-5°C. Peaknmonnyro cmech nepeMenuBanu nmpu 0°C B Tedenue emie 18 4. Opraanyeckyro (a3y npoMbiBa-
JM BOJIOH M paccoioM, cymuinu Hag Na,SO,, GuinbTpoBanu u KOHIEHTpUpOBaM. HeounmeHHbIi TpoayKT oun-
IIaJIK ¢ TIOMOIIBI0 (UBII-XpoMaTorpaduu Ha CHIIMKarelie, SIIOUPOBAJIH MeTposieHbpM 3¢upoM n JIXM c momy-
yeHueM npoxaykra (20 v, 67%) B Buie KOpHIHEBOTO Macla.

'H-sIMP (CDCls, 400 MI'): & 5,7(s, 1H), 4,45-4,85 (m, 2H), 4,09 (d, J= 20 I'u, 1H), 3,76 (s, 3H), 3,53-
3,58 (m, 1H), 1,9 (s, 3H), 1,45-1,54 (m, 18H), 0,92 (d, J=16 ', 9H), 0,10 (d, J =20 'y, 6H).

KXMC: Bpems yaepxuBanus = 1,467, 523,55 [M+Na].

IIpomexxyrounoe coemunenune 184. (2S,5R)-Metun-5-(Tper-0yTHITUMETHICHITHIOKCHAMIHO )-3-MCTHII-

1,2,5,6-TeTparuAponupuINH-2-KapOOKCHIIAT
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H
K pactBopy (2S,5R)-1-tpeT-OyTuin-2-MeTHiI-5-(TpeT-0yTOKCUKapOOHWI(TPET-0y THIIINM € TUIICHITUIIOKCH)
aMUHO)-3-MeTw-5,6-muruaponupuani-1,2(2H)-nukapookcmnara (IIpomexyrounoe coeamnenne 183, 20 T, 40
MMouTb) B JIXM (200 mur) noGasisum ZnBr, (35,5 r 160 mmoins) mipu 0°C. TTomydeHHBIH pacTBOpP MepeMEITHBATN
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IpY KOMHATHOW TeMIeparype B TedeHHe HOouu. TBeproe BemecTBO yAasid GuibTpanuei. GuabTpar npomsl-
Banu HackleHHbIM pacTBopoM NaHCO; mns medtrpanusamuu pH no oxono 8, skcrparuposanu AXM, cymuin
Hag Na,SO, ¢GuinbTpoBanM W KOHICHTPUPOBaIH. HeouHIeHHBIH TPOAYKT OYHMINAINA C TOMOIIBI0 (HIIdII-
xpomarorpaduu Ha cuimkarene, smonpoBain 0-1% MeOH B IXM c nonydennem npoxnykra (8,4 r, 70%) B BU-
Jie KOPHYHEBOTO MacJa.

'H-sIMP (CDCls, 400 MI'n): & 5,59-5,62 (m, 1H), 3,82 (s, 1H), 3,75 (s, 3H), 3,14-3,23 (m, 2H), 2,92-2,97
(m, 1H), 1,79 (s, 3H), 0,90 (s, 9H), 0,10 (s, 6H).

KXMC: Bpems ynepxkusanus =1,073, 301,2[M+H].

[Ipomexyrounoe coenunenne 185. Metun-(2S,5R)-6-[TpeT-0yTHII(IUMETHIT) CUITFIT |OKCH-3-METHII- 7-OKCO-
1,6-mnazaburukio|3.2.1]okT-3-eH-2-kapOoKCcHIaT
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K pactBopy (2S,5R)-MeTmin-5-(Tper-0y THIIUMETHICHITIIOKCHAMUHO)-3-MeTHII-1,2,5,6-TeTparuaponupu-
nuH-2-kapbokcunara ([Ipomexyrounoe coenqunenue 184, 42 r, 140 mmois) B MeCN (840 mur) mo6asmsuin DIEA
(72,2 T 560 MMOITB) W JeTa3HUpPOBAIHM a30TOM, 3aTE€M IO KaIulsaM J00aBisuH pacTBop Tpudocrena (16,408 r, 56
mmoib) B MeCN (120 mur) pu 0£5°C B atmocdepe azora. [lomydeHHbIi pacTBOp nepeMeIInBaIi Ipy KOMHAT-
HOW TeMIiepaType B aTMocdepe a30Ta B TeUeHHEe HOYH. PeakIMOHHYI0 CMeCh KOHIICHTPHPOBAIH, 3aTeM JT00aB-
nsima EtOAc 1 mpoMbiBasid 1 H. TUMOHHO#M KHUCJIOTOM, HackIeHHBIM pactBopoM NaHCO; u paccosiom, Cymmm
Hag Na,SO4, ¢GunbTpoBanM M KOHIEHTPUpPOBaIW. HeouwimeHHBIH NMPOAYKT OYHINANHM C TOMOIIBIO (IIdII-
xpomartorpadun co craunnoHapHoit dazoit C-18, nmpoBozas smouposanue 0-38% MeCN B H,0, ¢ noixydennem
npoaykta (22 r, 49%) B BIIIe OPaHKEBOI0 TBEPAOTO BEIIECTRA.

'"H-SIMP (CDCls, 400 MT'n): & 6,15 (t, J= 1,6 T, 1H), 4,412 (s, 1H), 3,807 (s, 3H), 3,610-3,629 (m, 1H),
3,506 (d, J=11 I', 1H), 3,290-3,322 (m, 1H), 1,722 (s, 3H), 0,962 (s, 9H), 0,195 (s, 3H), 0,172 (s, 3H).

KXMC: Bpemst yaepxusanus = 1,585, 327,35[M+H].

[Ipomexxyrounoe coequnenue 186. (2S,3R)-2-AMuHO-3-MeTHITIEHT-4-eHAMHIA THIPOXJIOPHT

o =
A Az

K pacrBopy (Ilpomexyrounoe coeaunenue 177, 75,2 kr, 322,8 moins, 1,0 5xB.) B TI'® (600 1) nodasmusiu
CDI (61,9 kr, 382,1 momb, 1,2 3kB.) maptusmu npu 20+£10°C. CMech mepeMemuBald B TE€YCHHE 2 9 TIPH
20£10°C. Cmech oxnmaxmanu no -40+5°C. ITo kamnam mobasmsmn NH3H,O (43,55 kr, 640,4 moinb, 2,0 9kB., 25
Mac.%) mpu -40+5°C. Cmech nepememmBanu B TedeHne 10 muH mpu -4015°C. Tlocne 3aBepiieHHs peakuun
cMech monorpeBaiu 1o -10~0°C, 3aTeM KOHIICHTPUPOBAIH B BaKyyMe 10 OKoJIo 3,0 ucXoaHbIX 00beMoB. J[06aB-
s TI'® (2,0 00.) 1 KOHIEHTPUPOBAIK B BakyyMe 10 okoJio 3,0 ucxoauerx o0beMoB. TI'®D nBaxIpl CMEHSIH
EtOAc (2,0 06.). K pactBopy nob6asmsuin EtOAc (6,0 06.) n oxnmaxnanu g0 5+5°C. o kamism mobasmsun Me-
SO;H (148,3 kr, 1543,0 moub, 2,4 3xB.) npu <10°C u nepememmBany B Teuenne 1 1 mpu 5£5°C. Cmech 1eH-
TpUGYrupoBai U ABaXKIbl NTPOMBIBAIIM ITOJy4YeHHBIN TBepablii ocanok EtOAc (1,0 00.). MarouHslid pacTBOp
coOupay ¢ MoJy4eHUEeM COeAHHEHHs B pacTBope B EtOAc, KOTOPBIH HEMOCPEACTBEHHO HCIIONB30BAN HA CJe-
nyrornen crtaaun. Yepes pactBop 6apoorupoBamu HCI (ra3) mpu 0+5°C B teuenue 17 4 (oxono 4 xr/q). [Tocne
3aBEpIICHUS PEAKIIMU CMECh IIEHTPU(YTUPOBAIN U JABAXKIBI MPOMBIBATIM MOJYYCHHBIN TBepABIi ocamok EtOAc
(1,0 06.). Ocanok cymmnu B Bakyyme rmpu 25+5°C B TeueHne 1Mo MeHbIel Mepe 12 4 ¢ Moy4eHneM YKa3aHHOTO
B 3aTOJIOBKE COCIMHEHHUS B BUJE CBETIIO-XKEITOrO TBEPAOTO BemecTBa (98 kr, oOmmii BeIxoq NByX cranwii 90%).

'H SIMP (400 MI'n, IMCO): & 8,24 (s, 2H), 8,00 (s, 1H), 7,56 (s, 1H), 5,84-5,76 (m, 1H), 5,17-5,09 (m,
2H), 3,70-3,68 (m, 1H), 2,77-2,72 (m, 1H), 1,04 (d, J= 6,8 I'u, 3H).

[Mpomexyrounsie coeauuenust 187 n 188. Ammmn((2S,3R)-1-amuH0-3-MeTnII-1-0KCONIEHT-4-€H-2-1T) H
TpeT-0yTun-ammmi((2S,3R)-1-amuHO-3 -MeTHII- | -OKCOTIeHT-4-eH-2 -1 )KapOamar

o -

H,N

o} :
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K pactBopy LiOH (27,55 xr, 1147,9 mouns, 2,0 3xB.) B IM®PA (285 1) mobasmsuu [TpoMexyTrodHoe co-
equaenne 186 (95 kr, 564,67 monb, 1,0 skB.) maptusmu npu 0+5°C. Cmech nepememmBanu B Tedenue 0,5 4. Tlo
KarisiM Jo0aBisum amuminopomun (76,76 kr, 634,5 mons, 1,1 3kB.) B Teuenne 9 4 npu 0£5°C. PeakrnumonHyro
cMmech nonporpeBanu a0 20+5°C u nepeMenInBaiy B TeUeHUE MO0 MeHbIEH Mepe 8 4. PeaklinoHHYI0 cMech OXJia-
xkpamu g0 10+5°C u nobasisin ymsraeHHYI0 Boay (3,0 00.). CMech Tprmkabl sxctparupoBamn JXM (3,0 00.).
OObeMHEHHBIE OpPraHUYeCKHe BEIIecTBa MPOMBIBAIN paccosioM (2,0 00.). PacconmpHBIN clIOW dKCTparupoBain
JAXM (3,0 06.). O0benuHEHHBIC OpPTaHUYECKHE CJIOW KOHIICHTPUPOBAIH NMPH aTMOCHEpPHOM IAaBJIICHUU TIPH
<60°C no okoio 5,0 ucxonHsix 00beMoB. K pactBopy nobasisiim Tper-OyTriioBsiid ciupt (2,0 00.) no6assiam u
KOHIICHTpUpoBaId B Bakyyme mpu <60°C 1o okono 5,0 mcxoaHeix o0beMOB. KOHIIGHTpUpOBaHHE C TpeT-
OyTnioBeIM ciupToM (2,0 00.) HOBTOPSUIM emie OJuH pa3 110 copepkanus Boxasl <0,2% c nomyuennem Ipome-
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KyTouHoro coequHeHus 187. K KOHIIEHTpUpPOBaHHOMY pacTBOPY A00aBIsLIM TpeT-OyThinoBslil ciiupt (8,0 00.).
Ho6asmsmm Boc,O (138,07 xr, 633,3 moub, 1,1 3kB.) nmpu 20+£5°C. Cmech nomorpeBanu a0 70+5°C u nmepeme-
IIMBaJIM B TEUEHUE IO MeHbLIeH Mepe 15 4.

IToce 3aBepiieHusi peakiuu cMech oxyaxaanu a0 40+5°C, 3aTeM KOHIICHTPUPOBAIH B BaKyyMe IpH
<60°C mo okoJI0 5 UCXOAHBIX 00heMOB. KOHIEHTpHpPOBaHHYIO cMech oxiaxnamd no 25+5°C u pobammsum
yMmsar4eHayo Boay (5,0 00.). CMech TBaXIIbI SKCTPArHPOBAIN METHII-TPET-OyTHIIOBBIM 3¢upoMm (4,0 00.). O0be-
JTMHCHHBIC OPTaHUYECKUE BEIIeCcTBa O qHOKpaTHO mpoMbiBanu 0,5 M pactBopom HCI (2,0 00.), Tpmxks! - pacco-
som (1,0 00.) u koHIIEeHTpHUpOBaK B BakyyMme mpu <50°C 1o okoso 2,0 ucX0oAHBIX 00heMOB. B peakTop mobdas-
s H-rentad (1,0 00.) u koHIeHTpUpoBaau B Bakyyme nipu <50°C mo oxosio 2,0 UCXOAHBIX 00BEMOB. DTy
TIPOLIEAYPY TIOBTOPSIIH ele OAWH pa3. K KOHIeHTpupoBaHHOMY pacTBopy Aobarisum H-rentad (1,0 00.), oxa-
xnam 1o -10+£5°C u mepeMemnBaiy B TeUSHHE 110 MEHbIIEeH Mepe 2 4. CMech HEeHTPUPYTUPOBaIN U IPOMBIBa-
JU TIOTYYCHHBIH TBEPIBIA OCAMOK OXJaXAeHHBIM H-rentanoM (0,5 00.). OcTaTok cymmiaud B BakyyMe TpH
25£5°C B Teuenue no MeHblied Mepe 12 4 ¢ nomyuennem [IpomexyrouHoro coequnenus 188 B Buae Genoro
TBepaoro Beniectsa (84,2 kr, uncrota 100%, oOmmii Berxoa nByx craawii 54,4%).

'H SIMP (400 MI'n, IMCO): & 7,42 (s, 1H), 6,95 (s, 1H), 5,78-5,70 (m, 2H), 5,11-4,98 (m, 4H), 4,33 (d,
J=10,8 T, 1H), 3,92-3,78 (m, 2H), 2,70 (br, 1H), 1,41 (s, 9H), 0,88 (d, J= 6,4 I', 3H). LC/MS (ES") m/z 169,2
(M + H).

[Mpomexyrounsie coeaunenust 189. (2S,5R)-tper-ByTHin-5-(Tper-0yTokcnkapOoHHI(THAPOKCH )aMHHO)-2-
KapOoaMomi-3-MeTui-5,6-quruaponupuani- 1 (2H)-kapbokcunat

o]
M.,
H N7 7
N N Boc
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K pactBopy IIpomexxyrounoro coequnaenus 188 (81,0 kr, 301,8 moms, 1,0 5kB.) B IXM (810 1) nobassmu
kaTtanuzatop ['pab6ca neproro mokosenns (1,215 kr, 1,5 moins, 0,005 xB.) Tpemst maptusimu nipu 0£5°C. Peax-
LUOHHYIO CMeCh nepememuBanu B TedeHue 1 1 npu 0+5°C, 3arem nogorpesanu a0 25+5°C u nepememuBany B
teuenue 1 u. Cmech oxmaxnamu 10 0+5°C u cHoBa nobGaBmsim katammuzarop (1,215 kr, 1,5 moms, 0,005 3kB.)
Tpemsa naptusmu npu 0+5°C. Cmecs nogorpesanu 1o 25+5°C u nepeMemnBany B Te€4eHUE IO MEHbIIEH Mepe 8
4. [Tocne 3aBepieHust peakiuu K pactopy nobasmstmu CuCl (1,46 xr, 14,8 Mo, 0,05 3kxB.), BocNHOH (59,94
kr, 450,7 monb, 1,5 3xB.) u mupunuH (0,31 kr, 3,9 Moms, 0,013 3kB.) mpu 25+£5°C. CMech nepeMeIIuBaId B Te-
YyeHue 1o MeHblueil Mepe 43 4 mpu 25+5°C B atmocdepe kucinopoaa. [locie 3aBepiieHns: peakiuuy B peakTop
nobasmnsmn pactBop EDTA;Na (5,0 06.) u nmepememuBaiy B TedeHue 0 MeHbIel Mepe 4 1 npu 2515°C. Cnoun
Pa3IensuId U IBAXKIBI SKCTparupoBanu BoaHbA cioit XM (3,0 00.). OpraHuveckue BelecTBa OOBEIUHIIA U
KOHIIEpTUPOBaI B BakyyMme npu <40°C no oxono 3,0 ucxogasix 00beMoB. B peakTop m00aBIsiIm METHII-TPET-
Ooyrunoserit a¢pup (MTBD) (2,0 006.) u koHTIeHTpUpOBaK B Bakyyme nipu <40°C mo oxoio 3,0 HCXOTHBIX 00be-
MOB. DTy MIpOLEypy MOBTOPSIIH e1lle oauH pa3. K koHIeHTprupoBaHHOMY pacTBopy mobapisian MTBD (2,5 06.),
H-renTaH (2,5 00.) 1 ymsryennyto Boay (5,0 006.) u cycnenanpoBainu cMech npu 20+5°C B TeueHHe 110 MEHbIIEH
Mepe 2 1. CMmech neHTpudyrupoBain 1 npoMbeiBasid ocagok MTBO/a-renrranom (0,5 06., 1:1). Ocanok cymmiu B
BakyyMe nipu 35+5°C B TedueHue no MeHslIei Mepe 12 4 1o comepkanus Boasl <1% c mosnyuyeHreM yKa3aHHOTO
B 3aTOJIOBKE COCTUHEHHS B BHIE CBETIIO-KOPUIHEBOTO TBeporo Bemiectsa (70,3 kr, unctota 98%, oOmmii BBI-
x0J AByX crammii 61,3%). 'H SIMP (400 M, JAMCO): 5 8,93-8,78 (m, 1H), 7,49 (s, 1H), 7,07 (s, 1H), 5,57(s,
1H), 4,62-4,41 (m, 2H), 3,76-3,50 (m, 2H), 1,79 (s, 3H), 1,43 (s, 1H), 1,40 (s, 9H). LC/MS (ES") m/z 272,2 (M
+ H)

IIpomexyrounbie coemuuenuss 190 wu 191. Ttper-Byrnn-(3R,6S)-3-((TpeT-OyTokcukapOorm)((TpeT-
OyTHIITMMETHIICHIIII)OKCH )aMHHO )-6-KapOamMouiI-5-MeTrit-3,6-nuruaponupuaus- 1 (2H)-kapboxcuiar u
(2S,5R)-5-(TpeT-Oy THIANME THIICHITHIIOKCHAMHUHO )-3-MeTIII- 1,2, 5 ,6-TeTparujp onupuAnH-2 -KapOOKCaMu 1

)OL 0
HoN 0 RN " H2N)I/h'ﬁ
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K pactBopy [Ipomexyrounoro coequnenus 189 (50 xr, 134,6 mons, 1,0 5kB.) n umunazona (18,5 kr, 268,1
Mok, 2,0 5kB.) B JIXM (500 1) mo karam go6aemsuin TBS-Cl1 (30,5 xr, 202,0 monb, 1,5 3kB.) B pacTBOpe B
JAXM (1,5 06.) mpu 0+5°C B Teuenue 4,5 4. Cmech nogorpeBanu 10 20+5°C u nmepeMenMBaid B T€YEHUE TIO
MmeHsbleit Mepe 5 4. [Tocrne 3aBepmieHus peakuuy 100aBISUTN yMsrdeHHyo Boay (250 1, 5,0 06.). Cioun pasnesns-
T U 9KcTparupoBaiu BoaHk cioit IXM (3,0 00.). O0beAMHCHHBIC OPraHUYCCKHUE CIIOU JABAXKIBI MPOMBIBAIH
ymsrdeHHoi Bojaoit (3,0 00.), 3aTeM KOHIEHTPUPOBAIU IMyTeM atMochepHoil nmeperonku mpu <50°C 1o okoio
2,0 ucxomueix 00bemMoB. K pactBopy mobdasismu JIXM (200 11, 4,0 006.) 1 KOHIICHTPUPOBAJIM ITyTeM aTMocdep-
HoW meperonku mpu <50°C mo okono 2,0 MCXOIHBIX 00BEMOB, 0 coaepkaHus Boabl <1%, ¢ momxyuenuem [Ipo-
Mexyrounoro coemuHenus 190. K pactBopy npu mepemermmBanuu moo6asmsu JIXM (750 1, 15,0 06.) npu
20+5°C B atmocdepe azora. K pactBopy mobasmsutu ZnBr, (60,5 xr, 268,9 Mok, 2,0 3KB.) U IepeMEIINBATH B
teuenue 6 1 mpu 20+5°C. K peakunonHoi cmecu cHoBa nobasistin ZnBr, (30,5 kr, 135,6 mons, 1,0 3kB.) Kax-
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Iple 6-8 9 70 3aBepIIeHMs] peakuuy (BCero OoKoyo 5 9kB. ZnBr,). Peakuunio ocranaBinmuBaiu po0aBiieHHEM pac-
tBOpa (18,0 06.) NaHCO; (113,0 kr, 1345,2 moins, 10,0 3xB.) pu Temneparype menee 20°C. Cmech nepemenin-
BaJIM B T€UCHHE 10 MeHbIer Mepe 1 4 mpu 20+5°C, 3areM HeHTpUdyruposanu u cooupanu nenrpudyrar. Ilo-
Ty4eHHBIH TBEPIBIA OCAZOK CyCleHAupoBanu ¢ auxiopmeTanoM (5,0 00.) mpu 20+5°C B Tedyenue 1 4, 3areMm
neHTpudyruposany. Llenrpudyrar oobenuHanm ¢ paHee coOpaHHBIM IEHTpH(yraToM U pazaeisuia ciou. Box-
HBIA cITOM aBakabI dkcTparupoBan JIXM (3,0 00.). OO0bearHEHHBIE OPTAaHUYECKHE BEIIECTBA YETHIPEIKIBI ITPO-
MBIBJIM yMATYEHHOU BOJI0M (4,0 00.), 3aTeM KOHIIEHTPUPOBAIN MIPH HOPMAILHOM jaaBiieHuu nipu <50°C 1o oko-
10 2,0 ucxoaabrx 00beMoB. K pactBopy mo6asmsimn CH;CN (2,0 06.) 1 KOHIIGHTpUPOBaIH B Bakyyme Tipu <50°C
o0 okoio 4,0 ucxomHeIX 00BeMOB ¢ modydeHueM [Ipomexxyrodnoro coemmHeHus 191 B pactBope. XXX/MC:
(ES") m/z 282,2 (M + H).

IIpomexyrounoe coemunenne 192. (2S,5R)-6-(TpeT-ByTHAANMETHICHINIOKCH)-3-METHII-7-0KCc0-1,6-
nra3aduukiio[3.2.1]okr-3-eH-2-kapOokcaMug

(¢]
HZN) I’H\j

N
O)_N\OTBS

K pactBopy Ilpomesxyrounoro coemnunenust 191 (38,43 xr (B teopun), 134,6 monb, 1,0 3xB.) B CH;CN
(1036 1, 27 06.) no6asms DIEA (69,56 kr, 539,2 Moib, 4,0 3kB.) ipu 20+5°C. Cmech oxnaxnanu 1o 0+5°C u
1o KarursiM o6asisitn Tpudocred (13,07 xr, 44,0 moms, 0,33 3xB.) B CH3CN (115,2 71, 3,0 06.). Cmech mogorpe-
Bany 10 25+5°C u mepeMemnBalii B TeUCHUE TI0 MEHbIIEH Mepe 8 4, 3aTeM oxnaxkaamm a0 10+£5°C u ocraHas-
JMBAJIA PeakIuio 100aBIeHueM yMsardeHHol Boasl (24,19 xr, 1343,9 monb, 10,0 5kxB.). CMech nepeMeInBaiy B
TEUeHHE TI0 MeHbIIeH Mepe 1 4, 3aTeM KOHLEHTpUpoBaiy B BakyyMme npu <40°C no okoio 5,0 ucxomHeIx o0be-
MoB. PactBop oxmaxaanu 10 10+5°C u no6asnssmu MTBD (384 11, 10 06.) u pacco:n (4,0 006.). Ciion paznensiig u
MPOMBIBAIA OpTaHUYECKHE BemecTBa paccosioM (4,0 00.), 1 KOHIEHTpUpoBaIK B Bakyyme pu <40°C 10 okoio
2,0 ncxomusix 00. MTBD cmensiin H-rentaHoM (1,0 00.) ¥ cycrieHIMpPOBaIM TBEPJOE BEIIECTBO B TeUeHHE | U
mipu 20£5°C. CMech eHTPUPYTUPOBAIHM M IBAKIBI MPOMBIBAIH ocafok H-rentanoM (0,5 00.). OctaTok cycreH-
nmuposany B MTBD (67,5 1) B Tedenne mo MeHbIneit mepe 3 1 npu 20+£5°C, 3areM npu rmepeMernmBaHud 100aB-
msuti H-renitad (336 1) B TeueHue o MeHpuiel Mmepe 1 4. Cmech neHTpu(yrHpOBaIn U IPOMBIBAIN TTOJTyYESHHBIH
ocanok H-rentaHoM (1,0 006.). Ocagok cymmny B Bakyyme nipu 30+5°C B Teuenue 12 9 ¢ moiydeHHUEM yKa3aHHO-
TO B 3ar0JIOBKE COCIMHCHHS B BUJE CBETIO-KOPUYHEBOTO TBEpAOro BemiectBa (21,1 kr, ynctora 99,6%, oOmmii
BBIXOJ Tpex cTtanauii 49,6%).

'H SIMP (400 MT'i, IMCO): & 7,80 (s, 1H), 7,33 (s, 1H), 6,06 (t, J=2 T'n, 1H), 4,10 (s, 1H), 3,71-3,69 (m,
1H), 3,65 (d, J= 10,8 I'y, 1H), 3,10 (dd, J= 10,8 I'y, 2,0 ', 1H),1,63 (s, 3H), 0,92 (s, 9H), 0,14 (d, J= 0,8 I'L,
1H). LC/MS (ES") m/z 312,2 (M + H).

[Ipomexyrounoe coemuHenue 193. (2S,5R)-tpeT-0yTHi-5-(TpeT-0yTOKCHKapOOHUI(THAPOKCH)aMHHO)-2-
KapOamoni-3-MeTHi-5,6-quruaponupuani- 1 (2H)-kapookcumat

i
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K pactBopy IIpomesxxyrounoro coeaunenust 192 (18,5 xr, 59,4 momns, 1,0 skB.) B EtOAc (92,5 1, 5 00.) no-
6apmsuiin HF-Py (2,04 xr, 71,4 moms, 1,2 3kB., 70 mMac.%) npu 0£5°C. CMmech mepeMenInBaii B TCUCHHE I10
Menbei mepe 10 g mpu 20£5°C, 3atem oxmaxaanu 1o 0+£5°C u caoBa no6aemsumm HF-Py (0,33 xr, 11,6 Mo,
0,2 skB., 70 mac.%). CMmech nepeMemnBaIy B T€UeHHE 0 MeHbIeil Mepe 3 1 mpu 20£5°C, 3areM no6aBIsIN
MTBD (27,8 1, 1,5 06.) n nepememuBanu B Tedenue 3 4 npu 10£5°C. Cmech eHTpUGYTUPOBATN 1 TTPOMBIBAIH
ocanok EtOAc (0,5 00.). Ocanok cycnenauposanu B EtOAc (2,0 00.) B TeueHHe Mo MeHbIIeH Mepe 1 4 mpu
2015°C, 3atem niearpudyruposanu. Ocanok cycnenaupoBanu B EtOAc (0,5 06.), 3aTeM cymmian B BaKyyMme Mpu
2545°C B Teuenue 12 9 ¢ moydeHHEM YKa3aHHOTO B 3ar0JIOBKE COSAMHEHUS B BHJIC JKEJITOTO TBEPIIOTO BEIIECT-
Ba (11,0 kr, uncrora 99,5%, BeIXOT 91%). 'H SIMP (400 MI'u, IMCO): & 9,56 (s, 1H), 7,79 (s, 1H), 7,32 (s,
1H), 6,10 (d, J= 3,2 ', 1H), 4,06 (s, 1H), 3,68-3,62 (m, 2H), 3,07 (d, J= 8,4 I'u, 1H), 1,61 (s, 3H). LC/MS (ES")
m/z 198,1 (M + H).

[Ipomexyrounoe coequHeHue 194. 9TI/IH-(S,E)—Z(;((TpeT—6yTI/IHCynb(I)I/IHI/IJI)I/IMI/IHO)aLIeTaT

EtO)k” \k

K pactBopy sTHn-2-okcoanerata (66 mi, 321 mmons, 50% B tomyon) B AXM (1 1) mpu 0°C moGasisim
(S)-2-meTummporman-2-cynbhuaamuz (30 T, 248 MMoTIB) U MoneKysapHsie cuta (4A, 500 r). IToTydeHHBIH pac-
TBOp IIEpEeMEIINBAIN ITPH KOMHATHOH TeMIiepaType B TeueHue 18 4. MonekymspHble cuTa yaasuTi GIIbTPaIi-
eif; GmIpTpaT KOHIEHTPUPOBAIHN ITyTEM IIEPETOHKH B BaKyyMe C MOTyYCHHEM HEOUHIIEHHOTO NMPOIYKTa, KOTO-
PpHIi ounmany ¢ nmomouipio Qunm-xpomarorpadun Ha cuinkarene (0-5% EtOAc B nerponeitnom a¢upe) ¢ mo-
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JMydeHrueM OecIiBETHOTO Macia, 45 T, 88%.
'H SIMP (400 MT', CDCl3): 8 1,28 (s, 9H), 1,39 (t, J = 12 T'u, 3H), 4,38 (q, J = 12 T'y, 2H), 8,01 (s, 1H).
[Mpomexyrounoe coeaunenue 195. Otun-(S)-1-((S)-tper-OyTuncynspunnn)-4-metnn-1,2,3,6-reTparunpo-
MHUPHINH-2-KapOOKCHIaT

o
Eto) '(\j/
OsgN
Bu-t
K pactBopy (S,E)-3trn-2-(tper-0ytuicynbpunmmmuno )anerata (Ilpomexyrounoe coemunenue 194, 50
T, 244 Mmonb) B IXM (600 mun) nipu -78°C nobasmsuu n3omnpen (97,21 mi, 971,91 mmons), a 3arem TMSOTT
(97,42 mn, 416,54 mMons). IloxydeHHslil pacTBOp nepemenBany npu -78°C B TeueHue 3 4 U MEJUIEHHO OCTa-
HaBJIMBAIH peaknuto npu -78°C nobasnenueM pochatroro Oydeproro pacteopa (pH 7,4, 1 ). [Tocne momorpe-
BaHUS 10 KOMHATHOHM TeMmepaTypsl cMmech dkcTparupoBanmd XM (3x500 mi). OObennHEHHBIE OpTaHUYECKHE
9KCTPaKTHI IPOMBIBAITH BOJoH (2x500 M) 1 pacconoM. Opranndeckuii cinoit cymmau Hag Na,SO,, ¢uisTpoBa-
JIM ¥ BBIIAPUBANH C MOJTydeHHeM 60 T HCOUHIIICHHOTO MPOIYKTa B BUJIC KOPHIHEBOTO Macia. [IpoayKT HCmoib-
30BaJIM Ha CIIEAYIONIEH cTaaun Oe3 IOTIOIHUTEIHLHON OUMCTKH.
'H SIMP (400 MT'1i, dg-JIMCO): & 1,08(s, 9H), 1,18 (t, J = 12 I'y, 3H), 1,64 (q, J = 4 T', 3H), 3,59 (m,
2H), 4,11 (dq, J =12, 4 T'u, 2H), 4,30 (dd, J=8, 4 T'u, 1H), 5,39 (ddd, J=4, 8 4 I';, 1H);
KXMC: (ES+) [M+H]" =274; BpeMs ynepxkuBanusa B BOXX = 1,78 mum.
[Ipomexyrounoe coegunenune 196. 1-(tper-byTwn)-2-a1mn-(S)-4-mMetnn-3,6-guruaponupuaut-1,2(2H)-
JUKapOOKCHUIaT

K pactBopy neoummenHoro (S)-atuin-1-((S)-tper-Oyrrincynbdunmn)-4-metui-1,2,3,6-rerparuaponupu-
nuH-2-kapookcmnata (IIpomexyrounoe coemunenue 195, 100 ) 8 MeOH (1 ) npu 0°C moGaBisum xsopun
Bogopoza (100 mi, 4M B nuokcane). [lomy4eHHBIH pacTBOp NepeMeNIMBAIM NPU KOMHATHOW TeMIIepaType B
teuenne 18 4. MeOH u HCl/nnokcan ynansiim neperoHkoii B BaKkyyme C IoJy4eHHEeM HEOUHIIEHHOTO MPOTyKTa,
KOTOpPHBIKA pacTBopsiTu B Boje (1 i) u sxctparupoBaimu EtOAc (3x500 mur). pH BogHOTO pacTBOpa JOBOIMIN 10 7
¢ nomoinsto TBeproro NaHCO;. Boxnslit pactBop skcTparuposanu EtOAc 10 Tex mop, moka NpogyKT He mepe-
cTan neTekTupoBathes ¢ nmoMolnsio XKXMC. Opranndeckue ¢assl 00bequHsIM U cymin Hag Na,SOy, Gunbt-
POBIM M KOHIEHTPHPOBAIH C TOJYYCHHEM HeouumieHHoro mpoxaykra (30 r, 177 mMmonb) B BHIE CBETIIO-
skentoro macia. Macio pactBopsid B TT'® (500 mut) u oxsmakaany ¢ moMoInIpio 6anu ¢ nensHoit Bogon. K ox-
TaKIEHHOMY pacTBOpPY M00aBIsuIH pacTBop OmkapOoHara HaTpus (22,3 1, 265,5 mmons) B Boxe (500 mi), a 3a-
TeM Iu-TpeT-Oytunaukapoonar (57,8 r, 265,5 mMonb). [TomydeHHBIH pacTBOp MEepeMENIMBAIN TP KOMHATHOM
TeMIieparype B Teuenue 18 4. J[Ba cnos pasnmensin. BogHbli ciioi sxcTparupoaiu dtuianetaroM. O0beuHeH-
HbIC OpraHuyeckue ciou cymund Hax Na,SOy, GuinbTpoBany u Beimapusany. HeouneHHbIH NPOAYKT OUHIIAIH
¢ moMoIIpio Gud-xpoMaTorpadun Ha cumukareie (0-30% EtOAc B I19) ¢ momydeHreM yKa3aHHOTO B 3aroJiOB-
ke coenunenus 47,5 r, Boixog 43% u3 Ilpomesxytounoro coenunenus 194.

'H SIMP (400 MTI'ti, CDCly): 8 1,24 (t, 3H), 1,50 (m, 9H), 1,71 (s, 3H), 2,46 (m, 2H), 3,73 (m, 1H), 4,10
(m, 3H), 4,95 (m, 1H); XKX-MC: (ES+) [M+Na]" =292; BpeMs ynepxkuBanusg B BOXX =1,71 mun.

[Mpomexyrounoe coenunenne 197. tper-byrun-(S)-2-kapbamonn-4-merwi-3,6-murunponupuant-1(2H)-
KapOOKcHIaT

K pactBopy 1-(tper-OyTtmi) 2-31mn-(S)-4-metun-3,6-gurunponupunus-1,2(2H)-nmukapookcunara (IIpo-
MeXyTO4HOE coeauHeHue 196, 47,5 r, 176 mmons) B TT'® (1000 mur) u Boge (500 mur) mpu 0°C 1o kamisMm 1o-
6aBistmn runpoken utua (1 M, 440 v, 440 MMoib). PeakunoHHYIO cMech MOJOTPEBaIM 10 KOMHATHOH TeM-
TepaTyphl ¥ MepeMeInrBani B TedeHue 16 4. PacTBopuTeNb yaamsia; ocTaTok pa3dasisuik Bomoi. pH pacTBopa
JoBoaAwIH J0 okouio 3 ¢ momotkto pactBopa HCI (1 1.). Cmech skcTparupoBanu EtOAc (3x300 mur).

OpraHndeckue clIon 00BEIUHSIIH, IPOMBIBAIN BOJON M paccoyoM, cymrmim Hax MgSO,, dunpTpoBanmu u
KOHIICHTPUPOBAJIH C MOJyIeHHEeM OecriBeTHOTO Macia, 40,3 T.

'H SIMP (300 MI'n, d6-IMCO): § 1,38 (m, 9H), 1,64 (s, 3H), 2,53(m, 2H), 3,68 (m, 3H), 4,73 (m, 1H),
5,35 (dd, J=3, 15 T, 1H), 12,45(s, 1H); XKXMC: (ES") [M+Na]" =264; spems ynepxusaaus B BOXX =1,01
MUH.

IIpomexxyrounoe coenunenue 198. Ttper-bByrnn-(S)-2-kapbamoni-4-metui-3,6-quruaponupuant-1(2H)-
KapOOKCHIIAT
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K pactBopy (S)-1-(Tper-OyTokcukapbonmn)-4-metmi-1,2,3,6-TeTparuiponupuant-2-kapOOHOBOH KHCIIO-
ol (IIpomexyrounoe coennnenne 197, 40,3 r, 167,2 mmons) B TT'® (500 mur) npu 0°C mo wacTsiM 1o0aBisiiin
N,N'-kapoonnnnuumunazon (32,5 r, 200,6 mmoinb). Heounmennoe BemectBo nepememmpany npu 0°C B Tede-
Hue 5 4. 3aTem nobaBisin arnerat ammonus (38,2 T, 502,9 Mmois). PeakimoHHyI0 cMech MepeMemBai mpu
KOMHATHOU TeMIlepaType B Te4eHHue eme 18§ 4, peakmuio 0CTaHaBINBAIH J00aBICHUEM BOJBI U AKCTParupoBaIn
peaknnonnyto cMech EtOAc. OObeTMHEeHHBIE OPTaHUYECKHE CIIOU MMPOMBIBAITM BOJIOM M PacCOIOM, CYIIUIN HaJl
Na,SO4, ¢GunbTpoBaIM W KOHIEHTPUPOBATW. HEOUWIEHHBIH MPOIYKT OYHWINAIA C TIOMOIIBIO (hidmm-
xpomarorpaduu Ha cunukaresne (0-30% EtOAc B [19) ¢ momy4uernem 6e10ro TBEpIOTO BEUIeCTBa, 25 T, 62%.

'H SIMP (400 MT'1i, dg-JIMCO): & 1,41 (s, 9H), 1,66 (s, 3H), 2,35 (s, 2H), 3,84 (m, 2H), 4,66 (m, 1H), 5,35
(m, 1H), 6,96 (s, 1H), 7,19 (s, 1H); XKXMC: (ES") [M+Na]" = 263; Bpems ynepxusanus 8 BOXKX = 0,86 Mum.

[Mpomexyrounoe coeamHenue 199. tper-bytmin-(3R, 6S)-3-((Tper-0yTokcukapOOHMT)(THAPOKCH )aMHHO)-
6-xap6amonin-4-metuin-3,6-auruaponupuani- 1 (2H)-kapbokcuat

I
Boc
K pactBopy Tpet-OyTni-(S)-2-kapbamomin-4-mMetnin-3,6-guruaponupuaui-1(2H)-kapbokcunara (IIpome-
KyTouHoe coenuuenue 198, 25 r, 104,1 mmons) B JIXM (250 mur) no6asmsiin BocNHOH (70,6 T, 530,9 mmons),
Cu(Cl (6,1 t, 62,5 mmois) u upunud (106,9 mr, 1,3 MMois). TTomydeHHBIH pacTBOp NEpeMENTHBAIH TTPH KOM-
HAaTHOW Temmeparype B TeueHue 44 4 B atMmocdepe Kuciopona. TBepiple BellecTBa yAAISIN (DHIbTpaIuen.
®unbrpaT npoMeiBany Bogoi (6x500 mur) u pacconom, cymmian Hag Na,SO,4, GUIBTPOBaIN M KOHIIEHTPHPOBA-
n. HeounIeHHbIi MpOoAyKT OYHIIAIHN ¢ TOMOIIBI0 (umI-xpomarorpaduu Ha cumukaresne (0-50% EtOAc B I19)
C TIOJTy9eHUEM YKa3aHHOTO B 3aroJIOBKE COCIMHEHHMS B BUIE OeJoro TBepaoro BemecTsa, Beixon 40%. McxomHoe
BemecTBO BN (10 T). DTY mporieaypy MOBTOPSIIN TPH pasa ¢ MOJIydeHUEM B O0IIeH CIoKHOCTH 15 T mpo-
aykra. XKXMC: (ES") [M+Na]" = 394 (C,;H,oN;0y).
IMpomexyrounoe coeanHenue 200. tper-byrnn-(3R,6S)-3-((Tper-Oyrokcukapoonmi)((TpeT-0yTHiaume-

THJICHIIMIT)OKCH )aMUHO )-6-KapOamoni-4-meTui-3,6-quruaponupuans- 1 (2H)-kapookcunar
o

y

Boc’N N .OTBS

|
Boc

K pactBopy Tper-0yTmi-(3R,6S)-3-((TpeT-0yTOKcHKapOOHUT)(THAPOKCH )aMHUHO )-6-KapOaMomiI-4-MeTHII-
3,6-murunpormpuani- 1 (2H)-kap6okcmiara (ITpomexxytounoe coemunenue 199, 12 r, 32,3 mmons) B IXM (96
M) ipu 0+5°C nobasmsum umunaszon (4,4 r, 64,6 mmons). [TomydeHHBINH pacTBOp MEpEMEITUBAIN PA KOMHAT-
HOH Temmeparype B Teuenue 10 muH, 3atem 1o karmuisiMm nodasisutn TBS-Cl (4,8 1, 32,3 mmons) B JIXM (10 m).
Peaxnmonnyto cmecs nepememnBaiu npu 0°C B Tedenue eme 18 4, mpombIBaau BOJOH U PaccoioM, CYLIHIN
Hag Na,SO4, ¢GuibTpoBanM M KOHIEHTPUpPOBaIW. HeouwimeHHBIH NMPOAYKT OYHINANHM C IOMOIIBIO (IIdII-
xpomarorpaduu Ha cuimkarene (0-20% EtOAc B I[1D) ¢ momydeHHeM yKa3aHHOTO B 3arOJIOBKE COCIUHCHUS B
Buze Gesoro Teporo Bemectsa, 10 r, 63%. XKXMC: (ES") 486 (C,3H43N304Si).

IIpomexxyrounoe coemuuenue 201.  (2S,5R)-5-(((TpeT-Oy THIIAMMETUIICUITNI )OKCH )aMHHO )-4-MCTHII-

1,2,5,6-TeTparuaponupuanH-2-KapOokcaMu g
o

HN H,OTBS

K pactBopy Tpet-0yTun-(3R, 6S)-3-[TpeT-OyTOoKCHKapOOHMII-[ TPET-

OyTHII( TUMETHLT ) CHITHI | OKCH-aMUHO |-6-kapOaMonin-4-mMeTun-3,6-quruapo-2H-nmupuaun- 1 -kapbokcuiara
(ITpomexytounoe coequaenne 200, 21,7 r, 44,68 mmoup) B JIXM (250 mun) mpu 0°C moGasmsiin OpoMuj ITMHKA
(40,24 1, 178,71 mmoms). [lomydeHHON CyCTIEH3WH aBajld HArpeThCS A0 KOMHATHOM TEMIIEpaTyphl U TiepeMe-
MBI OKOJIO 66 4. PeakIMoHHYIO0 CMeCh OXJIXKIIAIH C TIOMOIIBI0O OaHM C JICJSTHOW BOJOH, B KOTOPYIO M00aB-
nsmm cycniensuto NaHCO; (38,23 1, 10 axB.) B Boge (300 mun). [TosydeHHYIO cMecCh IepeMeIiBaiy B TedeHue |
4. TBepaoe BemiecTBo yaamsu (uiIbTpanuei nu npoMeiBanu 3-4 pasza ¢ nmomomsio JIXM, no tex nop, moka B
MPOMBIBOYHOM PacTBOpe OoJbllle He OOHApY>KUBAJICS MPOAYKT. [IBa ciost ¢puibTpara pasnensuin. BoaHsiid cioi
TPWXKIBI dKcTparupoain JJXM (1o Tex mop, Hoka B BOJHOM pacTBOpE OOJIbIIE HE OOHApPYKHBAJICS IPOIYKT).
OObenuaeHHbI pacTBop B JIXM KOHIEHTpHpOBaNW Ui yfaajneHus: Oojbmeld yactu pactBopurens. OcTaTok
yacTu4HO pacTBopsid B 10% MeOH B JIXM u 3arpyxanu Ha TOHKHI cioil cunmkarens u smouposanu 10%
MeOH B IXM. ®uibTpaT BRIIAPUBAIU U CYIIWIIA B BAaKyyMe C TOJydeHHEM TBEpJOH >kenTol neHsl (9,9 r He-
OUHITIICHHOTO BemiecTBa, 77%). MC: 286 ES+ (C3H,7;N;0,S51).

IIpomexyrounoe coemuHerne 202. (2S,5R)-6-((TpeT-ByTHaauMeTuacuimm)okcn)-4-MeTHII-7-0Kkco-1,6-
nra3zabumukino[3.2.1]okr-3-eH-2-kapOoKcamMu I

- 106 -



037916

=

o N‘OTBS

B mpospaunsrit pactBop (3R,6S)-3-[[TpeT-OyTHI( IUMETHIT) CHITHI |OKCHAMHHO |-4-MeThi-1,2,3,6-TeTparu-
pormmpuanH-6-kapookcamuaa (IIpomexxyrounoe coemunenue 201, 7,66 r, 26,83 mmons) B MeCN (150 mn) u
JAXM (200 mu) mpu 0°C mo6asmsimu N,N'-aum3onpormmtaiaamMud (19,11 mur, 107,34 MMoIts), a 3aTeM pacTBOp
tpudocrena (2,71 r, 9,12 mmons) B MeCN (50 mur) o karursiM (2 Mur/9c IOMOIIIBIO IIMPHUIIeBOTo Hacoca). [Tocie
J00aBJIEHUs pacTBOPY JlaBalll HATPETHCS IO KOMHATHOW TeMIepaTyphl U llepeMelInBaId B TeUeHHE HOUH. Peak-
IIMOHHYIO CMECh KOHLIEHTPUPOBAIH 10 cyXocTH. [lomydeHHsli ocTaTtok pazdasimsuin EtOAc n nmpombIBanu pac-
cosioM. Boxnslit cnoit sxerparupoBamu EtOAc. O0bequHeHHBIE OpraHMYeCKUe 3KCTPAKThl Cymmim Hasl MgSOy,
(UIBTPOBAN M KOHLIEHTPUPOBaTH. HeounIeHHbIH TPOYKT OUYHIIAIN C TIOMOIIBIO XpOMaTorpaduy Ha CHIIMKA-
rene (0-100 EtOAc/ rekcan) ¢ moJy4eHHEM yKa3aHHOTO B 3arojlOBKE COCAMHEHHS B BHJE OEIOro TBEPIOTO Be-
mecTBa, 4,36 T, 52%. MC: 312 ES+ (C4H,sN;05S1).

IIpomexyrounoe coeamuenne 203. (2S,5R)-6-I'mnpokcu-4-metun-7-okco-1,6-nuazaduimkino[3.2.1Jokr-3-

eH-2-kapOokcaMu
[¢]

HZNJL"(j/
N
o)_N‘OH

K pactBopy (2S,5R)-5-(((TpeT-0y THIIUMETHUIICHITIIT)OKCH JaMHIHO )-4-MeTHII-1,2,5,6-TeTparuiponupuInH-
2-kap6okcamuaa (IIpomexxyrounoe coemuuenue 202, 165 mr, 0,53 mmons) B atrnanerare (4 ) npu 0°C mo-
6asismn HF-mupumun (0,02 M, 0,64 MMoits). PeakiimoHHYI0 CMECh MOA0TPEBay 10 KOMHATHON TEMITEpaTyphl
U mepeMemyBany B TedeHne 1 4. Habromamocs mume HeOOIbIIOE KOTMYECTBO MpoAyKTa. J{00aBsuIn eme oauH
skBuBaieHT HF-mmpuanna mo0aBisian M mepeMeInrnBaid peakIHOHHYI0 CMech B TeueHHe 3 4. PeakimoHHyIO
CMeCh KOHIICHTPUPOBAJIH C TIOJIyIeHHEM opamkeBoro TBepaoro Bemiectsa. MC: 198 ES+ (CgH;N503).

Mpumep 35. (2R)-Mzomponmn-2-(((2S,5R)-2-kapoamonn-4-meTmi-7-0kco- 1,6-auazadurmkio|3.2. 1 Jokr-3-
€H-0-1T)OKCH)-2-(hTopareraT

)_N‘ : o
o O/T Y

K pactBopy (2S,5R)-6-ruapoxcu-4-meTui-7-okco-1,6-nuazadbunnkio[3.2.1]okr-3-eH-2-kapObokcamMuia
(ITpomexyTounoe coenuuenue 203, 582 mr, 2,95 mmonp) B 1,4-auokcane (16 M) u MDA (2 mur) mobaBisimu
n3onponui-(2R)-2-6pom-2-propanerat (ITpomexyrounoe coenunenue 169, 881,1 mr, 4,43 mmons). Peakinon-
Hyr0 cMech oxitaxaamu 1o 0°C u mo kamsam go6asmsiim DBU (0,44 M, 2,95 MMoib). PeakiimonHy o cMech Tie-
pememuBany B TeueHue 10 MuH, 3aTeM pa30aBIsUIM ATHIAIICTATOM M JBaXKIbI MPOMBIBA CMECHIO paccoyia U
BOJIBI B COOTHOIICHNH 1:1. OpraHuyeckue BemecTBa CYIIWINA HAJ CYJIb()aToM Maraus, GUIbTPOBAIN U KOHIICH-
TpupoBaiu. [locie npoBeneHus xpomarorpadguu Ha cumkarene (0%-90% stunanerar/rekcaHsl) moyrydanu Oe-
nyto neHy. [IeHy pacTBOpsUIM B CMECH alleTOHUTPWIIA M BOJBI B COOTHOIICHUH 1:1, 3aMOpakuBaiy U JINO(HITH-
3WPOBANH C MOJNyYeHHEM Oeoro TBEpIOoro BemecTa, 614 mr, 66%. [IpucyrcTBoBano 6% S-muacrepeomepa.
MC: 316 ES+ (C13H18FN305).

'H SIMP (300 MI't, IMCO-de) &: 1,22 (m, 6H); 1,81 (m, 3H); 3,17 (m, 1H); 3,34 (m, 1H); 3,93 (m, 1H);
4,22 (m, 1H); 5,01 (m, 2H); 5,51 (m, 1H); 6,23 (m, 1H); 7,31 (s, 1H); 7,55 (s, 1H).

IIpumep 90. Dtmin-2-(((2S,5R)-2-kapbamoni-4-meTHi-7-okco-1,6-auazadbunukiio[3.2. 1 Jokt-3-eH-6-11)0K-
cHn)-2,2-nudroparmerar

o]
HZNJ L" N
o
o)_N‘o)S:/O\/
(o]

K pactBopy (2S,5R)-6-runpokcu-4-metmin-7-okco-1,6-auazadunmkio|3.2.1]okr-3-eH-2-kapOokcaMuaa
(ITpomexyTounoe coequaenue 203, 64,5 mr, 0,33 MMmoib) 1 aTII 6poMaudToparetara (0,13 v, 0,98 Mmois) B
JAM®A (3 mur) mpu KOMHATHO# Temmepatype no6aBisui kapoonat kanws (135,62 mr, 0,98 mmons). CMech Tie-
pEMENINBAII B TEYCHUE OKOJIO 3 9, 3aTeM pa30aBIsUIH dTHIIANETaTOM M QUIBTpOoBAIH. PUIHTPAT OOBEAUHSIIN C
MpeabIayIIed HeOOIbIION apTHEH, JBAK Il TIPOMBIBAIIM CMECHIO paccojia M BOJBI B COOTHOIIEHNH 1:1, cyrmmmn
HaJ cynb(haToM Maraus, GUIBTPOBAIN U KOHIEHTpHpoBaiy. [locie mpoBeaeHus xpomMarorpaduu Ha CHIIMKare-
ne (0%-80% sTuiamerar/TeKcaHbl) U THOPIIU3AINH OTyJalld YKa3aHHOE B 3arojoBke coenuHenue (52,1 mr,
34%) B Buze opamxkeBoro TBepaoro BemectBa. MC: 320 ES+ (Ci,H;5F;N305).

'H SIMP (300 MI', IMCO-de) &: 1,29 (t, 3H); 1,82 (m, 3H); 3,36 (m, 2H); 3,94 (m, 1H); 4,31 (m, 1H);
4,39 (m, 2H); 5,57 (m, 1H); 7,36 (s, 1H); 7,59 (s, 1H).

Mpumep 91. 2-(((2S,5R)-2-Kapbamonn-4-meTun-7-okco- 1,6-nua3adurmkiio[3.2.1]okt-3-eH-6-11)OKCH)-
2,2-1(TOPYKCYCHOM KUCIIOTHI JINTHEBAS COJIb
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K pactBopy »Tmi-2-(((2S,5R)-2-kap6amoni-4-meTmin-7-okco-1,6-auazadbunukino[3.2. 1 ]okt-3-eH-6-11)0K-
cn)-2,2-mudropanerara (mpumep 90, 46 mr, 0,14 mmons) B TT'® (2 M) u Boxe (0,50 mur) mpu 0°C mobassiin
IM ruppokcun sutus (0,14 mi, 0,14 Mmoins). Peakimonnyto cmeck nepemernusainu rnpu 0°C B teuenue 10 MuH.
Ho6aemsum eme 0,2 9KB. THAPOKCUIA JTUTHS U CIIYCTS 5 MUH HEHTpaIN30BAIM PEaKIMOHHYIO nobasieHueM 0,5
H. COJITHOM KHCIJIOTHI, U BbimapuBasiu TI'®. [lomydeHHBIH pacTBOp 3aMopakuBany 1 aro¢mimsupoBaiy. [locne
npoBeneHus ounucTKH B cucreMe oT Gilson (Synergi Polar RP 21,2 mmx100 MM, 4 MkM, conpspxenHas ¢ YMC
C30 20 mmx150 mm, 5 MrM, 0%-16% aneToHUTPIII/BOA, 6 MUH) TOTyYaIl YKa3aHHOE B 3aTOJIOBKE COCTNHEHHE
(27,2 mr, 64,8%) B BUIE rps3HO-0emoro TBepaoro BemectBa. MC: 292 ES+ (CoH;1F,N305).

'H SIMP (300 MT';, IMCO-de) &: 1,81 (m, 3H); 3,30 (m, 2H); 3,84 (m, 1H); 4,20 (m, 1H); 5,48 (m, 1H);
7,29 (s, 1H); 7,55 (s, 1H).

ITpumep 92. Atun-2-(((2S,5R)-2-kapoamonin-4-metui-7-okco-1,6-nuazaduimkio| 3.2. 1 Jokr-3-eH-6-

WJT)OKCH)alleTar
[¢]

A,
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N
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K pactBopy (2S,5R)-6-((TpeT-OyTHIIUMETHIICHIIII)OKCH )-4-MeTHII-7-0KcOo- 1 ,6-mrua3zadummkino-[3.2.1]okt-
3-en-2-kapookcamuna (ITpomexyrounoe coenuaenue 202, 152 mr, 0,49 mmois) B TT'® (4 M) mpu 0°C nobas-
nsma TBAF (0,49 mn, 0,49 mmois). CMech miepememuBain B TedeHrne okoso 10 muH. K peaknuonHoi cMecH
nobasisuin 3tmwidpomarerat (0,05 mi, 0,49 mMmonb) u nepememuBanu B TedeHrne 10 muH. CHOBa N0OaBISLIH
stunbpomarnerar (0,05 mi, 0,49 Mmmons) 1 nepememnBaiy B Teuenne 30 mun. CHoBa 1o0aBisun ATHIIOpOMAlIe-
tat (0,05 mi, 0,49 MMOJIB) M TOJOTPEBAIN PEAKIIMOHHYIO CMECH 10 KOMHATHOM TeMIIEpaTyphbl, M IIepEeMEIINBAIIN
B TeyeHne | yaca. PeakioHHyI0 cMech KOHLEHTpHpOBainM Ha cuiaukareiae u ounmanu (0%-90% stunane-
TaT/TeKcaHbl) C TOJlydeHHeM OecIBETHOTrO Maciyia. Macjo pacTBOpSUIM B CMECH alleTOHUTPWIIA M BOJBI B COOT-
HomeHnu 1:1, 3aMopakuBaiy u JIMOMMIN3UPOBANIHN C TIOJydCHHEM YKa3aHHOTO B 3ar0JIOBKE COCANHEHUS B BHJE
Oerroro TBepOTO BemecTBa, 78,5 mr, 56%. MC: 284 ES+ (C,H;7N;05).

'H SIMP (300 MI'n, IMCO-dg) &: 1,23 (t, 3H); 1,84 (m, 3H); 3,19 (m, 2H); 3,97 (m, 1H); 4,17 (m, 3H);
4,53 (m, 2H); 5,46 (m, 1H); 7,29 (s, 1H); 7,50 (s, 1H).

IIpumep 93. 2-(((2S,5R)-2-Kapbamonn-4-meTmin-7-okco- 1,6-auazadbummkiio[3.2. 1 ]Jokr-3-eH-6-11)0KCH) VK-
CYCHOI KHCIIOTBI JINTHEBASI COTIb

\O/\H/OH

K pactBopy a3tmin-2-(((2S,5R)-2-kapbamouni-4-MeTui-7-okco-1,6-nmuazadurukino[3.2. 1 JokT-3-eH-6-11)0K-
cu)auerara (npumep 92, 57,4 mr, 0,2 mmons) B TT'® (2 mur) u Boge (1 mur) npu 0°C noGasnsun 1M runpokeua
matus (0,66 mi, 0,66 Mmmons). Peaknmonnyio cmech nepemernmBaiid npu 0°C B tedenne 10 mun. JloGaBisumm
emte 0,2 DKB. THAPOKCHIA TUTHSI J00aBISUH, U crrycTs 10 MuH peakius Oblia 3aBepieHa. PeakiMoHHyI0 cMech
HelTpan3oBanmu godasieHreM 0,5 H. COJNITHON KUCIOTOH W m00aBsan 1 kB. OukapOOHATa HATPHS B BOJEC TPH
0°C. TlomydeHHBIH PAcTBOP 3aMOPaKUBAIU W JIMOGUIH3UpoBany. [locie mpoBeneHUs OYNUCTKUA B CHCTEME OT
Gilson (0%-16%, 6 MuH) moxydann yka3aHHOE B 3arojIOBKE COEAWHEHHE B BHUIE OEOr0 TBEPIOTO BEIIECTBA,
18,3 mr, 35%. MC: 256 ES+ (C;oH3N;0:s).

'H SIMP (300 MT';, IMCO-de) &: 1,85 (m, 3H); 3,11 (m, 2H); 3,88 (m, 2H); 4,07 (m, 1H); 4,24 (m, 1H);
5,39 (m, 1H); 7,24 (s, 1H); 7,48 (s, 1H).

IMpomexyrounoe coeauHenue 204. (2S,5R)-6-((Tper-ByTHnanmerniicunmn)okcn)-4-metui-7-okco-1,6-

Ja3abuuKio[3.2.1]okt-3-eH-2-KkapOOHUTPHIT
Na

S A
o
/

J—N

S 0-SIg
VYka3aHHOE B 3ar0JIOBKE COoeAMHEeHUE monydann u3 (2S,5R)-6-((TpeT-0yTHIIUMEeTHIICHIIAIT)OKCH )-4-METHII-
7-okco-1,6-nuazadunukio|3.2.1]okr-3-eH-2-kapookcamuna (I[Ipomexyrounoe coemunenue 202, 0,205 r, 0,66
MMOJIb) COTJIACHO METOoAuKe Ui [IpoMexxyTodHOTO coefauHeHus 139 ¢ moiyueHHeM YKa3aHHOTO B 3arOJIOBKE
coequneHus (159 mr, 82%) B Buae 6enoro TBepaoro Bemectea. MC: 294 ES+ (C;4H,3N30,S1).
pumep 94. Dtun-(2R)-2-(((2S,5R)-2-1mmano-4-MeTmi-7-okco-1,6-nmuazadurukino[3.2. 1 JokT-3-eH-6-1T)OK-
cH)-2-pToparerar
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v

. N

N £
N\O/:\H/OV
0

I
VYka3aHHOE B 3ar0JIOBKE cOoeANHEeHUE monydann u3 (2S,5R)-6-((TpeT-0yTHIIUMEeTHIICHIIAIT)OKCH )-4-METHII-
7-okco-1,6-nnazabunnkio[3.2.1] okr-3-eH-2-kapoonutpuia (IIpomexyrounoe coexamnenue 204, 152 wr, 0,49
MMOJIb) COTJIACHO aJbTEPHATUBHOM MeTOoAMKe I pumepa 35 ¢ momydeHueM (26,9 mr, 19%) GecrseTHoro Mac-
na. [TpucyrcTBoBano mpubmmsurensuo 9% S-muacrepeomepa. MC: 284 ES+ (C1,H14FN;0,).
'H SIMP (300 M, IMCO-dg) &: 1,09 (t, 3H); 1,72 (m, 3H); 3,26 (m, 2H); 3,97 (m, 1H); 4,11 (m, 2H);
4,94 (m, 1H); 5,30 (m, 1H); 6,16 (m, 1H).
IIpumep 95. (2R)-2-(((2S,5R)-2-ITnano-4-metmi-7-okco-1,6-nquazadunukino[3.2.1]okT-3-eH-6-ui)okcn)-2-
(hTOpYKCYCHON KHCIIOTHI INTHEBAS CONb
N

4

PN
" E
O)_N\ O/TﬁrOH

o}

VYkazaHHOe B 3aroJIoBKe coeluHeHHue monydann u3 3Twi-(2R)-2-(((2S,5R)-2-nmano-4-meTuin-7-okco-1,6-
nrazaburukio| 3.2.1]okr-3-eH-6-mm)okcn)-2-dropanerarta (mpumep 94, 22 mr, 0,08 MMOJIB) COTTIACHO METOJIUKE
st mpumepa 91 ¢ momyuenwem (3,8 wr, 15%) cBerno-xenroro TBepmoro BemectBa. MC: 256 ES+
(C1oH10FN304).

'H IMP (300 M, IMCO-de) &: 1,81 (m, 3H); 3,30 (m, 2H); 4,00 (m, 1H); 4,92 (m, 1H); 5,27 (m, 1H);
5,28 (m, 1H).

[Mpumep 96. Nzompommn-2-(((2S,5R)-2-kapbamonin-4-metnin-7-okco-1,6-nmuazadunmkno[3.2.1]okr-3-eH-6-
WJT)OKCH)aleTar

(o]
HzN/lL Q/
=
o \ O.
o/\g/ Y

K pactBopy (2S,5R)-6-ruapoxcu-4-meTui-7-okco-1,6-quazadbunukino[3.2.1]okr-3-eH-2-kapObokcaMuia
(ITpomexyTounoe coemunenue 203, 93,38 mr, 0,47 mmois) 1 u3onporuiadopomanerara (0,18 v, 1,42 Mmmoms) B
JAM®A (4 mut) mpu KOMHATHOM TeMriepaType nodasisuii kapoonat kamus (196,35 mr, 1,42 mmons). Peaknnon-
HYIO CMECh NEpEMELINBAIN B TEUEHHE OKOJIO 3 4, 3aTeM pa30aBIsLIM dTHIANeTaToM U (uibTpoBanu. OuibTpar
JIBaK/IbI TIPOMBIBAJI CMECHIO paccoiia ¥ BOJBI B COOTHOIIEHNH 1:1, cymmiu Hax cynb(paroM MarHus, GuIbTpo-
BaJIM U KOoHUeHTpuposaid. [Tocne nmpoBenenns xpomarorpadun Ha cunukaresne (0-80% sTunaneraT/reKcaHbl) U
TMOQUIM3AINY B AIETOHUTPWIIE TTOJYYaId yKa3aHHOE B 3ar0JIOBKE COSTMHEHHE B BHIE TPSI3HO-0EII0r0 TBEPOTO
Bemectsa, 106,6 mr, 72%. MC: 298 ES+ (C;3H9N305).

'H AMP (300 M, IMCO-de) &: 1,23 (m, 6H); 1,84 (m, 3H); 3,19 (m, 2H); 3,97 (m, 1H); 4,16 (m, 1H);
4,35 (m, 1H); 4,62 (m, 1H); 5,00 (m, 1H); 5,46 (m, 1H); 7,29 (s, 1H); 7,50 (s, 1H).

Buosiornueckue npuMepsl

ITpumep 102. Marubuposanvie pepMeHTOB OeTa-TaKTaMas.

Jlnst Bcex pepmenToB mcnons3oBanu 0ydep, coctosmuit uz 0,1 M docdara natpus (pH 7,0), 10 MM Na-
HCO; u 0,005% Triton X-100. Xpomorennstii cyocrpar Hurporedus (SynGene, banramop, Mamus) mcmons3o-
Bany B kosimdectBe 100 MKM. AKTHBHOCTE (hepMEHTA OTCIIEKUBAIH 10 YBEITUYCHHUIO MOTIIOMIEHuUs ipu 490 HM B
pe3ysbTaTe THIPOIN3a HUTpollehHuHA. AHAIN3BI TIPOBOAWIN B MPO3payHbIX 384-TyHOUHBIX IDIAHIIETaX M3 IO-
mactupona (Greiner Bio-One, Monpo, Cesepnast Kaponuna). ITornmomenue mamepsuin B teueHue 1 4 ¢ 30-
CEKYH/IHBIMHM MHTEPBAJIAMHM, MCIOJNbB3Ys PHIAEP Ul IUIAHIIETOB JJIsl H3MepeHus moromenus: Spectramax (Mo-
lecular Devices, Cannuseiin, Kanngopuus). [Ipn namepennu naruduposanus o6era-nakramas MTHI'MBMTOPOM
HCIIOJIb30BANIN TTOCIIEA0BATENbHbIE 3-KpaTHBIE pa3BeAcHNs HHIHONTOpa B Oydepe /Uil aHanu3a B IUana3oHe OT
100 MxM o 62,7 M. ®OHOBYIO KpPUBYIO, XapaKTE€PU3YIOIIYIO MPOLECC MOTTIOLUIEHHUs ISl KOHTPOJIA, HE COEp-
JKamero epMeHT U HHTMOUTOP, BEIYUTAIIM U3 KaXJI0H KpuBOH mporecca. [1oHbIN HaOOp KPHUBBIX Mpolecca I
OJHOTO (pepMEeHTa CO BCEMM KOHLEHTPALUSIMU MHTHOMTOpA TOABEPTraly YHCICHHOMY MHTETPUPOBAHUIO C IIO-
Mmoo mporpammbl Kintek Global Kinetic Explorer (Kintek Corp, Croy lly, [TeHcunbBaHus) 111 TIOTydeHUS

HAMJIYYIIIEro COOTBETCTBHS MEXaHU3MY, IIOKa3aHHOMY Ha cxeme 10.
Cxema 10

k
E+S T2 ES =2 E+P
-1 2

E+l & F

-3
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rne E, S, ES, P, I u EI coorBeTcTBeHHO mpencTaBisiioT co00l KOHIEHTpanuu GepMeHTa, HUTpoueduHa,
KOMIUTEKca (epMeHT-HUTpoueduH, npoaykra ruaponausa Hutpoueduna, MTHTMBUTOPA u kommiekca dep-
MeHT-MHTMUBUTOP. N3mepennoe 3nauenne K,,(HUTpOIEGUH) HCIIONB30BANN I ONpeneiIcHus GUKCUPOBAH-
HBIX 3HaueHu# k., k| u kip, Toe ki = k| = 1 u kp, = K-1. 3nadenns k,, ki3 1 k3 6butn momoOpanst. st kop-
PEKIMHN HE3HAYMTENBHBIX Pa3IN4uii (JOHOBOTO IOTJIONMICHUS MEXIY JIYHKaMH IPU M3MEPEHUSX IMOTJIOLICHUS
UCIIOIb30BaJId CEPUU CO CMEIIEHHOH KOHLEHTparuel. [Tapamerp k3 3KBUBaJICHTEH KOHCTAHTE CKOPOCTH BTOPO-
T0 TOpSNKa Ki../K;. B HEKOTOPBIX Cllydasx HMHTHOMpPOBAHUE HAXOIWIOCH B OBICTPOM PaBHOBECHH B MaciiTade
BpPEMEHH IKCTIEPUMEHTA, TaK YTO MOYKHO OBLIO OMpeneauTh Tobko oTHomeHue k 3/k 3 = K. XoTs k3 mpencras-
JsieT co0oi oOpaleHue CBsA3bIBaHUS MHrHOMTOpa Ha cxeme 10, HA OCHOBAaHMM N3MEPCHUH KWHETHUKH HEJb3s
MCKITI0YaTh THAPOIN3 KOMIUIEKca (pepMeHT-HHIHOUTOP.

HawnGonee TOUHO COOTBETCTBYIOIIME 3HAYEHHSI ITOTJIONICHUS, MTOJTYYEHHBIE B X0/I€ BBIILICYKa3aHHOW Mpo1ie-
JYPBI B KaX/IbIi MOMEHT BPEMEHH JUIsl KKI0H KOHIIEHTpaluy COeMHEeHMs, SKkcnoptupoBanu B Excel. J{ns pac-
yera [Csy 3a 60 MuH paccuuThBaNK % MHIHOMPOBaHMS Ul KaXIOW KOHIEHTpalWK HHruOuTopa depes 60 MuH
Ha OCHOBE HamnboJjee TOYHO COOTBETCTBYIOLIMX 3HAUEHHH IOIJIOIICHUS B 3TOT MOMEHT BPEMEHHM, MCIOJB3YS
ypaBHEHHE:!

% uaruoupoBanus = 100x(1 - Ajpnin/ Amax)s

rae A - Hanboyiee TOYHO COOTBETCTBYIOIIEE 3HAUCHHE TMOTJIOMEHUS 0e3 HHrHONTOpa, a Ay, - Hanboee
TOYHO COOTBETCTBYIOILCE 3HAUCHHUE NOMJIOLICHUS B MPUCYTCTBMM nHruoutopa. 1Csy paccunTeiBamn U3 Habopa
3Ha4YeHNH % MHTUOMPOBAHUS C IOMOIIBIO HETMHEHHON PErpeccuy 10 METOAY HaUMEHBIINX KBaJPaTOB, UCIIOJb-
3ysl ypaBHEHHE:

% unrubuposanus = 100 [1]"(ICs, + [1]7),

rae [I] - koHueHTpanust ”HruouTOpA, a n- Koagduument Xwwia. s HeTMHEHHON| perpeccuy NCrob30Ba-
m Hagcrpoiiky Excel XLfit (I Business Solutions). B Ta6n. 1 npusenens! 3Hauenus 1Csy 00pasos coenune-
HUH (MKM).

Tabmuma 1
Knace C Knace D
Knace A
Tpuvep TEM-1 AmpC OXA-48
60 mun ICso 60 muH ICso
60 muH ICso (MkM) (nicM) (MicM)
3 0,019 0,071 0,015
4 0,00135 0,011 0,015
5 0,0044 0,02 0,017
8 0,0015 0,012 0,014
10 0,43 1,2 0,051
11 0.23 0.4 22
27 0,047 0,0083 0,018
30 0,081 0,0018 0,14
33 0,0032 0,16 0,077
34 0,026 0.3 0,019
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41 0,0035 0,022 0,0064
42 0,024 0,095 0,0052
55 0,024 0,18 0,0073
56 0,093 0,14 0,22
57 0,057 0,0041 0,41
62 0,21 0,41 0,87
63 0,11 0,04 0,23
66 0,66 0,054 0,012
67 0,064 0,0073 0,34
68 0,31 0,0093 0,078
69 0,18 0,002 0,11
70 0,026 0,13 0,087
71 0,11 0,0044 0,075
72 0,077 0,053 0,11
73 0,73 0,01 0,53
74 0,28 0,022 0,59
75 0,083 0,014 0,42
76 0,94 44 0,22
77 >100 >100 >100
78 3,6 >100 0,69
79 42 >100 5.7
32 0,085 0,014 0,028
87 0,15 0,017 0,011
388 0,054 0,0031 0,045
39 0,033 0,0021 0,15
91 0,00047 0,036 0,018
93 0,15 4.6 0,053
95 0,035 0,59 0,0013
0
HzNJL,_ Cl
Pt
o 0N_oH 0,0013 2 2,6
T
CpaBHHTENIBHOE
coenuHeHue 98
HN o
H)L., Q
N F
o//l_ N~0J>FOH 0,03 1,6 82
0
CpaBHUTENBHOE
coeguHeHue 99

ITpumep 103. BoccraHoBIeHHE aKTUBHOCTH ME(PIIOJOKCHMA B TIPUCYTCTBHH (PUKCHUPOBAHHOW KOHIIEHTpA-
MU 4 MKT/MJI HFHTHOHTOpa OeTa-TaKkTamas.

3HavyeHnss MUHUMaIbHOW HHrubupyromen konueHrpanuu (MUK) s kaxaoro oprannzMa 1 KOMOWHAILIIH
JIEKapCTBEHHBIX CPEJCTB ONPEJEIIsUIN, UCIONb3Ysl METOUKY MUKpopa3BeleHus B Oyibone u3 PykoBoacrtsa MH-
CTHUTYTa KIIMHNUYECKHUX U JadopatopHsx cranaapro (MKJIC) (CLSI M07-A10). Pexomenayemble U1t KOHTPOJIA
kadyectBa (QC) Oakrepuanpubiec mTaMMel E. coli ATCC 25922, E. coli ATCC 35218 u Klebsiella pneumoniae
ATCC 700603 ObLM BKIIIOYEHBI B KaXKIbIH M3 TECTOB B COOTBETCTBUH ¢ pykoBojacTBoM MKIJIC, uroOsI rapaHTy-
poBaTh OTCYTCTBUE Bapuauuu Mexay garamu tectupoBanus (CLSI M100-S25). MUK stux mrammoB QC Haxo-
JuIich B mpenenax guana3oHa QC Bo Bcex MPOBEACHHBIX TecTax. IlmacTuHbI, comepikamiue JeKapCTBEHHOE
CpEeNCTBO, OBIITM M3TOTOBJIEHBI C MCITOJIb30BAHUEM METOJa peIuIiK. PacTBop 1nedmnonokcuma ¢ 20-KpaTHOH KOH-
LEHTpaIyeil ¥ MPOBOAWIN MOCIIEI0BaTENbHbIE 2-KpaTHBIE Pa3BeneHUs B OynpoHe Mioniepa-XHHTOHA CO CTaH-
JApTU3UPOBAHHBIM COJIEpKAHMEM KaTHOHOB. PaBHBIE 00BeMBI 00pasloB coenuHeHWi B (ukcupoBaHHON 20-
KpaTHOH KOHIIEHTpanuu [00aB/SUIM B MCXOAHBIN miaHmieT. 10 MK OoTHevyaTslBajid Ha JOYEPHUX IUIACTHHAX C
nomombto podora Tecan EVO. Cycniensnu opraHu3MoB npuBOAWiIM K ctannapty Mak®apnanaa 0,5 u momo-
HUTEIBHO Pa3baBisiny ¢ momyderneM oT 3x10° 1o 7x10° komonrmeobpasyromux exuaun (KOE)/MI roToBoro
MIOCEBHOTO MaTrepHuaja. bakrepuanbHbIl MOCEBHOM Marepual TOTOBWJIM B CTEPHIBHOM OynboHe Mrosurepa-
XMHTOHA CO CTaHIAPTH3UPOBAHHBIM coaepkanneM katnoHoB (Beckton Dickinson). [ToceBHoit MaTepuan o0be-
MoM 90 Mk ¢ 1,1-kpaTHOW KOHUIEHTpanuel 100aBsuM B JyHKH (ucmons3ys podora Tecan EVO). Bee 3acesn-
HbIE TUIAHIIETHI JUII MUKPOPa3BeIeHUsT HHKYOMpOBaIn B OKpYKaromeil Bo3xyniHoi cpene npu 35°C B TeueHue
18-24 4. Ilocne wHKyOanmy caMyl0 HH3KYIO KOHIICHTPAIMIO JIEKapCTBEHHOTO CPEJICTBA, NMPEIOTBPAIIABIIYIO
BUJIUMBIA POCT, ONpeAeNsieMbIi 10 onTHYecKor rurotHocTH npu 600 HM, peructpupoBanmu kak MUK (tabum. 2,
Bce MUK yka3zaHbl B MKI/MJI, 1 BCE€ HHTUOMTOPHI OeTa-makTama3 ObLIM MPOTECTUPOBAHBI MPH (GUKCUPOBAHHON
KOHIIEHTPAU 4 MKT/MII).
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Tabiuma 2
C. E. coli Klebsiella pneumoniae
CocurcHHC o
Sreunow
A Jlukuit AmpC, SHV-18, KPC-2,
mpC, OXA-1,
Coneprxanne 6eta-makramassr: | TEM-1, e OXA-L OKP-6 SHV-11,
CMY65 (ATCC CTX-M- (ATCC TEM-1
25922) 15, TEM-1 700603) OXA-9
Lednoaoxcum mo
OTACTLHOCTH >64 1 >64 16 >64
3 <1 <05 1 2 0,5
T4 <0,125 <0,06 0,06 025 0,06
¥5 <0,03125 | <0,03125 | <0,03125 00625 <0.03125
10 2 0.5 4 2 1
+11 16 0,5 2 2 4
27 <0,03125 | <0,03125 | <0,03125 0.25 <0,03125
+28 32 1 4 1 2
+30 0.5 0,03125 05 2 1
+33 <0,03125 | <0,03125 | <0,03125 <0,0625 <0,03125
+34 <0,03125 | <0,03125 <0,03125 <0,125 <0,0625
+41 <0,00012 | <0,00012 0,00024 0,25 0,01117
+42 4 0,5 2 2 1
+43 0.13 0,016 0,0039 1 0,063
+55 >32 0,0625 2 2 32
56 8 <0.03125 | <003125 0.125 0,0625
+57 <0,0625 <0,0625 <0,0625 1 0,0625
+62 <0,03125 | <0,03125 <0,03125 <0,0625 <0,03125
163 >32 0,25 32 3 >32
+66 16 0,5 >32 4 8
67 0.5 <0.03125 | <003125 4 1
68 >3 0.5 >32 4 8
+69 >32 0,25 16 4 8
+70 >32 0,5 16 4 >32
+71 0.25 0.5 2 2 1
+72 >32 <0,03125 4 4 8
+73 >32 0,25 32 H/O 16
74 0.5 <0.03125 | <003125 2 0,03125
+75 <0,03125 | <0,03125 | <0,03125 0,125 <0,03125
+76 >32 1 >32 16 >32
+77 <0,03125 | <0,03125 <0,03125 <0,03125 <0,03125
+78 >32 1 >32 8 >32
+79 >32 1 >32 16 >32
+82 <0,03125 | <0,03125 <0,03125 0,0625 <0,03125
+87 <0,03125 | <0,03125 <0,03125 0,125 <0,03125
+88 <0,03125 | <0,03125 | <0,03125 2 <0,03125
+89 <0,03125 | <0,03125 <0,03125 0,0625 <0,03125
+91 <0,03 <0,03 <0,03 <0,03 <0,03
93 <0,03 <0.03 <0,03 0,125 <0,03
+95 32 0,25 1 2 2
[s)
HzN)l’ Q
N
N[
o] O/S]/OH
+ o]
CpaBHHTCIBHOE COCTHHCHHIC
97 >32 1 2 2 2
(o]
HZN) lQ
N
o/’L_N‘o 3
OH
. R
CpaBHHTEIBHOE COSTHHCHHE
98 16 0,5 2 2 0.5
HN o]
N
J=N, [
O O/S,/OH
+ o
CpaBHHTCIBHOC COCAHHCHIC
99 >32 0,5 8 2 4

IIpumep 104. BoccTaHOBICHHE AKTHBHOCTH PAa3IMYHBIX MEPOPANBHBIX OCTa-TaKTaMOB B TPUCYTCTBHUH
(buKCHpoBaHHON KOHIICHTPAITUU 4 MKI/MJI HHTHOUTOpA OeTa-TaKkTamas.

ITo metoauke, ucmonp3oBanHoW B mpumepe 103, onpenensimn MUK a5 HECKOJNBKUX OeTa-TaKTaMOB B
MIPUCYTCTBUU (PUKCHPOBAHHOW KOHIIEHTpamuu (4 MKI/Mi) oOpas3ioB coenuHeHWH (Tabn. 3) B OTHOIICHWH 3
mrammoB Enterobacteriaceae.
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Tabnuma 3
C. ) Klebsiella
CoenvHenne . E. coli .
freunoui pneumoniae
AmpC, Huxuii Tun | SHV-18, OXA-2,
TEM-1, (ATCC OKP-6 (ATCC
CMY65 25922) 700603)
Hednogokcum >64 1 16
Ilednonokcum +
IIp. 3 (4 Mxr/mm) 0,5 0,125 2
Iledbnonokcum +
Ip. 4 (4 mxr/m) | <0,125 <0,06 0,25
Iednonokcum +
Ip. 33 (4
MKI/MJT) <0,03125 | <0,03125 0,25
Hednonokcum +
Ip. 34 (4
MKL/MJT) <0,03125 | <0,03125 0,25
Iedbnonokcum +
Ip. 93 (4
MKI/MJT) <0,06 <0,06 0,25
Iebyporcum >64 4 32
Ledpypoxcum +
IIp. 3 (4 Mkr/mn) 1 0,02 H/O
Ledpypoxcum +
IIp. 4 (4 Mxr/min) 0,02 0,02 H/O
Hedypoxcum +
IIp. 33 (4
MKI/MJT) <0,03125 | <0,03125 4
Iledypokcum +
Ip. 34 (4
MKI/MJT) <0,03125 | <0,03125 1
TuremoHam 4 1 32
Turemonam + 0,125 1 2
IIp. 3 (4 Mkr/min)
Turemonam + <0,06 <0,06 0,5
Tlp. 4 (4 mMxr/mi)
Turemonam + <0,06 <0,06 0,5

Tp. 33 (4
MKL/MJT)
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Turemonam +
IIp. 34 (4
MKT/MJI)

<0,06

<0,06

0,5

Turemonam +
Ip. 93 (4
MKI/MJT)

0,125

0,125

TeOunenem

0,125

<0,06

0,125

Tebunenem +
Ip. 3 (4 Mxr/Mi)

<0,06

<0,06

0,125

Tebunenem +
Ip. 4 (4 mxr/mi)

<0,06

<0,06

<0,06

Tebunenem +
IIp. 33 (4

MKI/MJT)

<0,06

<0,06

0,125

Tebumnenem +
Ilp. 34 (4
MKT/MJI)

<0,06

<0,06

<0,06

Tebumnenem +
TIp. 93 (4
MKI/MJT)

<0,06

<0,06

<0,06

Daponerem

0,5

®daporneHeM +
Ip. 3 (4 Mxr/Mi)

0,25

0,25

®daponeHeM +
IIp. 4 (4 Mxr/Mmi)

<0,06

<0,06

®aponenem +
Ilp. 33 (4
MKI/MJI)

<0,06

<0,06

0,5

®aponenem +
IIp. 34 (4
MKT/MJI)

<0,06

<0,06

0,5

®aponenem +
Ip. 93 (4
MKI/MJI)

<0,06

<0,06

Ilepurcum

>64

0,5

>

Hedurcum +
ITp. 3 (4 mxr/m)

0,125

0,5

>

Hedpukcum +
IIp. 4 (4 Mxr/min)

<0,06

<0,06

<0,06

Heduxcum +
Ip. 33 (4
MKI/MJT)

<0,06

<0,06

<0,06

Hepukcum +
Ip. 34 (4

MKT/MJI)

<0,06

<0,06

<0,06

Hedpukcum +
Ip. 93 (4

MKI/MJT)

<0,06

<0,06

0,125

Jlopakapbed

>64

32

Jlopakapbed +
IIp. 3 (4 Mxr/mi)

0,5

Jlopakapbed +
Ip. 4 (4 Mxr/mi)

<0,06

0,125

Jlopakapbed +
Ip. 33 (4
MKI/MJT)

<0,06

0,125

Jlopakapbed +
Tp. 34 (4
MKI/MJI)

<0,06

0,125

Jlopakapbed +
Ilp. 93 (4
MKI/MJI)

<0,06

0,25

>
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[Mpumep 105. CraGunbHOCTH/TIpEBpaIlleHNEe B OTCYTCTBHE WM B NPUCYTCTBHH MeTabOIU3MpyIOMmuX (ep-
MEHTOB.

[Ipenapater dpakmuu S9 KHIIEYHHKA YeloBeKa B OTCYTCTBHE (eHuIMeTmicyabhormipropuna (PMSF),
(dpakuu S9 nedeHn yenoBeka, ppaknuu S9 KHIIETHUKA KPBICHI M PpaKIK S9 1meueHu KPhICHl OBUTH TTOTYICHBI
ot Xenotech (JIenekca, Kanzac).

WHukyOarmoHHsIii pactBop o6bemMoM 500 mxi coaeprxkan 0,8 mr/mi pepmenTa (WK He coaepKat GepMeHT
JUTSI ICCTIeTIOBaHus cTabuimbHOCTH B Oydepe), 10 MkM tectupyembix coequnennii B 100 MM Oydepa HEPES, pH
7,4. Peakuuu TUIpOIH3a TIPOBOAMIN B CTEKIITHHOM BcTaBke 00beMoM 1 mut (Analytical Sales, [Tomnron Ilneiinc,
Hero-JIxxepcn) Ha BoasiHOM OaHe co BeTpsxuBanueM mpu 37°C. Uepes 0, 2, 5, 10, 15, 30 u 60 MuH peakiuio oc-
TaHaBJIMBAJIM IIyTeM OTMepHBaHUs runeTkoid 50 mxi mHKyOata B 96-myHouHbIH uraHmer DeepWell (Thermo
Fisher Scientific, Pouectep, Horo-Mopk), conepaammii 100 Mk aneTonutpua ¢ 250 ur/mi kap6yramua (Sig-
ma-Aldrich, Cenr-Jlync, Muccypu) B kauecTBe BHyTpeHHeEro crangapra. OcakieHHbIE PacTBOPEI 3aTEM XOPOIIIO
HepeMeIInBaIl BUXPEBBIM CIIOCOOOM, a 3aTeM HeHTpudyruposaau npu 4000 o6/MuH B Tedenue 15 MuH mpu
4°C. DKCTpaKT NEPEHOCHIIM B HOBBIHM 96-myHOouHBIH mtanmeT DeepWell aist aHanmm3a ¢ moMombio xKx-Mc/Mc.

Anam3 XXX-MC/MC npoBoawia ¢ UCIOJIb30BaHHEM Macc-criekTpomeTpa AB Sciex Qtrap 6500 B pexxume
MTOJIOKUTETHPHON MOHMU3AIHH, conpsihkeHHOTo ¢ cucteMoit JKX Schimadzu Nexera.

Jnist paspenenus ucnoib3oBan KooHky Waters Atlantis T3 (3 mxm, 3,0x50 mMm).

Ionmsmxuas daza cocrosna u3 0,1% mypaspuHO# KucTOTH B Bone (A) u 0,1% MypaBbHHOW KHCIIOTHI B
arneToHutpuie (B) co ckopocThio moToka, paBHou 1,2 mur/mMuH. J[7sl aHanmu3a mposiekapcTBa ObLT HACTPOEH MO-
HUTOPUHT MHOXECTBEHHBIX peakinuii (MMP), ciennuaHbINA 7151 KaXI0T0 COSANHEHUS, TaK, YTOOBI MOXKHO OBI-
JI0 OTHOBPEMEHHO OTCIICKHMBATH KaK MPOJIEKAPCTBO, TAK M €r0 THAPOIM30BaHHOE AEHCTBYIOIIEE BEIIECTRO.

B Tabn. 4 nepeunciensl meproIbl MoMypacnaga nepBoro nopsiaka oopasuos coenunenuit (T, B MUHAX).
[IpuBeneHHBIE IEPHOABI MTOTypaciaa OCHOBAHbl Ha HCYE3HOBEHHH UCXOIHOTO CJIOKHOTO 3¢dupa. Kak BuaHo 13
TalI. 4, cymiecTByeT XOpoliasi KOppessiius Mexay (pepMEeHTaMH KpbICHI U desoBeka. JlaHHble B Ta0JI. 4 yKa3bl-
BAIOT HA TO, YTO B IIEJIOM IPOUCXOAUT OoJiee OBICTPOE MPEBPAIECHHE CIOXKHOTO 3(Upa B aKTHBHOE COCAWHEHHUE
(epmenTamu Qpaxunu S9 MedeHH YeNoBeKa M KPBICHL, B TO BpeMs Kak B IPUCYTCTBUH Oydepa u dpaxunu S9
KUILICYHHUKA CJIOKHBIE AQHUPHI SBISIOTCS TPEUMYIIECTBEHHO CTaOMIbHBIMU.

Tab6muma 4
Bydep, Opaxuust S9 | Dpakuwps S9 | Dpakuma S9 | Ppakuums S9
[pumep pH 7.4 KHIICTHHKA TICYCHH KHOICYHAKA MCUCHH
’ KPBICBL KPBICBL YEJIOBEKA UCJIOBEKA

1 41 39 44 38 6.5

2 29 24 1.4 21 19

7 3.9 3.9 0,5 2.4 0.8

9 183 273 1.4 17.8 2.9
12 236 233 14 132 16
13 55 H/O H/O 44 1

15 98 >100 1,5 >100 12.4
18 18 16 7 15 9.2
20 39 54 6.1 40 5.1
22 38 56 9.2 43 4.6
24 >100 H/O H/O 34 9

31 44 42 20 35 27
32 22 18 2.4 6.9 2.4
35 186 240 32 163 39
36 91 68 3 36 8.5
45 33 17 0,22 2 0,39
47 12 11 1.8 8.2 23
48 62 50 3 42 0,1
49 68 26 1.8 32 6.9
50 120 30 2.8 73 3.5
51 75 4.1 1.7 15 6.4
52 76 39 0,45 57 0,84
53 43 42 2 <10 17
54 22 19 0,9 5 1.9
60 29 21 10 22 9.9
64 12 1.1 <10 <10 <10
65 1.7 1.3 <10 <10 <10
85 26 21 3.8 20 3,5
86 39 43 23 36 24
90 2.9 3.3 0.7 1 0,7
92 160,9 397 11 193,1 24.8
94 46,9 25,9 1.3 10,6 0
96 >100 210,7 10,3 1475,6 57

H/O = ne omnpenerneHo.
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ITpumep 106. DapmMakOKHHETHKA y KPBIC.

@dapMakOKMHETHKY Yy KpPBIC NMPU BHYTPHBEHHOM BBEJICHHU OOpa3lOB COEIUHEHHH ONpENesUIn Yy KpbIC
Crper-Jloymu n = 3) ¢ kaHIOJIMPOBaHHOH sipemHol BeHoW (Harlan Laboratories, Muaunanamonuc, Maauana) B
no3e 10 mr/kr. CoennHEHNS PaCTBOPSIIN M BBOAWIM BHyTpuBeHHO B 0,9% dmsnonorngeckom pactsope, pH 6,5
B 03¢ 00beMoM 2 MII/KT. O0pa3iisl kpoBH (okosto 100 MKIT) ImosTydany yepes KateTep B ApeMHON BEHE 710 BBeJIe-
Hus u gepe3 0,08, 0,17, 0,25, 0,5, 1, 2, 4 u 8 4 mocJie BBEACHHUS ¥ TOTOBWIIN ISl BBIICTICHUS TIIa3MbI B TPOOHP-
kax Microtainer ¢ K;EDTA. beutn mpoBeneHs! ucciienoBanus (papMakOKHHETHKH TIPH TIEPOPaTHLHOM BBEIEHUH C
obpasuamu coerHEeHNH pu 10 MT/KT S2KBUBaJICHTOB KapOOHOBBIX KHCIIOT. J[03bI pacTBOPSUIM M BBOAWIIN ITEPO-
panbHO B cMecu 1151400 u Boabl sk MHBEKIMIA B cooTHomeHuu 25:75, pH 4,5 npu odseme mo3sl 10 Mur/kr.
OO0pa3ipl KPOBH TONTYYaIH Yepe3 KaTeTep B ApeMHOU BeHe 1o BBeneHus u uepes 0,25, 0,5, 1, 2, 4, 8 u 24 4 mo-
cJie BBEICHHS M TOTOBWIIM JUISl BBIJIENICHNUS TU1a3Mbl B Tpobupkax Microtainer ¢ K;EDTA. O6pa3usl mia3Mel 10
MPOBEIECHUS OMOJIOTMYECKOro aHann3a XpaHuiau npu -80°C.

IMoxroroBka mpo06 ais ananmusa ¢ nomoirso XKX/MC/MC.

OO0pa3upl MmIa3Mbl OTTauBalM Ha JIbAy mepen oOpaborkoit. O6pasubl (30 MKI) pa30aBIsUIM U OCAXKIAIH
6enku ¢ momomipio 180 Mt arterorUTpHIa, conepxamero 0,1% MypaBprHOI KicIOTH U 250 Hr/MI KapOyTamu-
na (N1-(oyrunkapoamonn)cynbdanmmamui, kat. Ne Sigma-Aldrich S385433) B kauecTBe BHYTPEHHETO CTaHIAp-
ta. OOpa3sibl mepeMenmBaiId BUXpeBbIM ciocodbom B Teuenue 30 ¢, nentpudyrupoBasm mpu 3400g B TeueHne
10 MHH ¥ TEpEHOCHIIH CYTIEPHATAHT BO (DIIAKOHBI TSI HHBEKITHI.

VYcnosus nposenenus XXKX/MC/MC.

BrIcTpBIii THAPONIN3 TPEMATCTBOBAN yIOBICTBOPUTEIBHOMY aHANN3y LUPKYIHPYIONINX KOHIIEHTPAITHHA
npumepoB 12 u 35. Aramms XKX/MC/MC npoBonuiu ¢ Ucrionb3oBaHueM Macc-criekTpomerpa AB Sciex QTrap
6500 B pexxume TOJIOKUTENFHON HOHU3ANNH, CONpshKeHHOTo ¢ cucteMoit JKX Schimadzu Nexera.

Jlst xpomaTorpaduaeckoro paszeneHus UCnoab30Bamn koonky Waters Atlantis T3 (3 mxwm, 3,0x50 mm).
O6bem BBoaMMOH TpoObI cocraBui 1 Mki. IloxBmxknas daza cocrosina u3 0,1% MypaBbHHON KHCIOTHI B BOJE
(A) 1 0,1% mypaBbHHOH KHCTOTHI B anieToHuTprie (B) ¢ rpaguentom 2-98% B: A B TeueHne 1ByX MUH.

DapMaKOKHHETUYECKUH aHalIn3.

[Mpodunm 3aBUCHMOCTH KOHIIEHTPALUH B IUIa3Me OT BPEMEHH II0CIie BHYTPUBEHHOTO (B/B) BBEJCHUS U IIe-
popaibHOro (11/0) BBEICHUS 00pa3IoB COSAMHEHUN aHATHU3UPOBAIN TIOCPEACTBOM HEKOMITAPTMEHTHOTO aHAIH3a
¢ ucnonp3oBanreM WinNonLin 6.4. Cpenune 3nauenust AUC u F% npusenens! B Ta0n. 5. AGCOMIOTHYIO TIepo-
pansHyto 6nomoctynHocTh (F%) aHann3upyemMpIX cOeTMHEHNH TTOCIIe BBEACHHUS MX COOTBETCTBYIOIINX CIIOKHBIX
3(HUpoB onpeneNnsI Kak:

F% = 100*(AUC ,,*1032,/,)/(AUC ., * 1032a,,)-

B menom oOpasnel coenuHeHH AeMOHCTpUPYIOT NoBbimeHHYI0 AUC mpu mepopanbHOM BBEIEHHH IO
CpaBHEHHIO C MHrHOMTOpaMu OeTa-lakramas, MOJIyYeHHBIMU U3 CYJIb(aTOB, YTO MPHUBOJIUT K OJIarONpPUSITHOMY
F%.

Tabauma 5
Beoaumsiii [Tpumep Criocod Amamusupyemoe AUC, MKM*yq F%
BBCACHH L COCAUHCHUC
4 B/B 4 19.1
3 B/B 3 34,9
13 /o 3 183 53
12 /o 4 8,2 38
2 wo 3 185 58
1 /o 4 8.4 45
60 /o 62 2,2 6.3
33 B/B 33 263
34 B/B 34 16,1
36 /o 34 13,5 84
35 /o 33 258 98
32 /o 34 11,5 7
31 /o 33 198 75
53 /o 4 2,2 11
65 /o 4 2.8 15
[¢)
HZNJ’ H\j
j‘_ /o ETX2514 0,44
0 N*osozH
ETX2514
HN 0
N /o Pencbakram 0,29
o N‘ososH
Penebakram
Ny,
)N(_]N /o WCK 4234 0,45
¢} "0SOzH
WCK 4234
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[Mpumep 106. IlepopansHast 3¢ GeKTUBHOCTD Le(IIOTOKCHMAa IIPOKCETWIIA in Vivo B KOMOMHAIIMY C TIpUMe-
pom 35 B otHomenud E. coli (conepkanne Oera-nakramas: AmpC, CTX-M-14).

[TepopanbHyto 3pPeKTHBHOCTH ITpuMepa 35 in Vivo OllEHWBaIM B KOMOWHAINH C Ie(IIogoKkcuMa TIpoKce-
THJIOM Ha MBIIIAHONW MOJENTH HEHTPOIIEHNIECKOW WHGEKINH Oepa MPOTHB COOTBETCTBYIOMIETO KIMHIMYECKOTO
mramma. Iltamm, E. coli ARC2687, skcnipeccupyetr Oera-nmakramassl AmpC u CTX-M-14, 06e u3 KOTOpBIX
MOTYT JIETKO THAPOJIM30BAThH IE(PIOTOKCHUM, PUBOIS K HeUyBCTBUTENbHEIM MUK, mpeBbimaromum 512 MKT/MIT.
B xomOunanuu ¢ npumepom 33 (4 mxr/mi) MUK niedmomokcnma cHrkaercs 10 <0,03 mkr/mot. J1o3y s uccie-
JIOBaHMS yCTaHABIMBAIM TaK, YTOOBI TOCTHYH dKcro3unuu nedmoaokcumy Boitie MUK, pasaoii 0,03 Mkr/mi, B
TeUeHHe 1Mo MeHbIuei Mepe 50% MHTepBasia JO3UPOBAHUS ISl BCEX TPYIII [0 BapHaHTaM JICYEHHs TIPH HOCTe-
MICHHOM BBEIECHUH YBEIMYUBAIONIMXCS 103 coeanHeHus u3 npumepa 35. Meimeit CD-1 (Charles River, Yu-
muHTTOH, CIIIA) conepkanu B KieTKax THUMa oOyBHOW KOPOOKM C KOHTaKTHBIMH IOJCTHIKAMHU W JaBaId UM
AKKJIMMaTHU3UPOBAThCS K YCIOBHSM COAEPKaHUS B TE€UEHHE MUHUMYM 2 THEH mepe] ucnoib3oBanneM. KomHary
JUTS )KUBOTHBIX TOZepkuBanu npu temneparype 70°F, orHocutensHoi Braxaoctr 50+10% u mpu 12-9 ke
cBeT/TeMHOTa. ccaenoBanne MpoBOIMIM C UCTIONIB30BaHUEM NpoTokoia, ogoopenHoro IACUC (Komurerom mo
COJIEP’KaHUIO ¥ MCIOJIb30BAHUIO JTaOOPATOPHBIX JKMBOTHBIX), B COOTBETCTBHHU C pasznenoMm 9 Coxa ¢enepas-
HBIX TPaBWII. Y KUBOTHBIX BBI3BIBAIM HEHTPOICHUIO NBYMS BHYTPHOPIOIIMHHBIMHU J03aMH IUKIOpochamuaa
(150 mr/kr - 3a 4 mas u 100 mr/kr - 3a 1 nens qo uadumuposanus (Gerber et al. (1983) J Infect Dis 147(5); 910-
917)). KMBOTHBIX MH(HIHPOBATH MOCPEACTBOM BHYTPHMBIIIEUHOr0 BBeneHHs okono 1x1x10° KOE B 100 i1
0,9% o¢usmonorngeckoro pacrteopa. IloceBHoil MaTepran roToBIWIN U3 25 Mi HOYHOH KymsTypsl E. coli ARC
2687 B cpene TpHUNTHKa30-coeBoro OynmnoHa. [Tocme ompeaeneHuss onTudeckor mioTHocTH mpu 600 HM ToceB-
HO#t MaTepuan pazBoaumu B 0,9% (GHU3HOIOrHYECKOM PAacTBOPE 10 KOHIEHTpamun okosio 1,0x10° KOE/mn nepen
3aceBOM B JieBOe W IpaBoe Oexapo. IlepopanpHyio Tepamnuio nenoJoKcHMa IPOKCETHIIOM 0 OTAENBHOCTH H B
KOMOHMHAIMK C TIPUMEPOM 35 HadMHAIW 4depe3 2 49 Tocie 3apaxeHus OakrepusMu. J[03b CYyCIEHAMPOBAIN B
0,5% TTIMI/0,1% Teux 80 u BBOIWIN IEPOPATFHO Yepe3 JKEIyIOUHBINA 30HA B 03¢ oovemMoM 10 mi/kr. Ko-
HeYyHasl To4YKa OblIa TOCTUTHYTa yepe3 24 9 it onpesesieHnsl YuciIeHHocTn Oaktepuil B Tkanu oenpa (KOE/T).
JKMBOTHBIX YCBIIUISUIM ¢ COONIOCHUEM 3THUECKHX HOPM, Oeqpa acenTHYeCKU yIasuii, B3BEIINBAIN U TOMOTe-
HI3UpoBaM B 1 Mi1 (usnonorndeckoro pacrBopa. I[loncuer 6akTepuanbHOM Harpy3KH TOMOTeHaTa TKaHH IIpo-
BOJIMJIM ITyTEM CEPUITHOTO pa3BeleHMs B IUIAHIIETaX C TPHUIITHKA30-COEBBIM arapoM, KOTOpble HHKyOHMpOBaiU B
teuenne HouM mipu 37°C mo mozacdera kononui (KOE). Hwxuuit npenen oOHapy>KeHUS! COCTaBWII OKOJO 2,6
log;o KOE/r Tkanu.

Kaxk mokazano B Ta0i. 6, 6akTepuaibHas Harpy3ka B Oeipax MBIIIEH, MOTYIaBIINX TOJIBKO MedIo 0KCHMa
MpoKceTr B A03e 50 MI/kr kaxasie 6 4 wiau npuMep 35 B mo3e 10 Mr/kr xaxaple 6 4, IpOAEMOHCTpHUPOBalia
poct 6onee 3 log;y KOE/r criyctst 24 4 mpoBeneHus Tepanuu. B komOuHAIMM ¢ 11emoJokcuMa mpoKCEeTHIIOM
YBEJIMYECHUE 03Bl COSAWHEHHU U3 TpuMepa 35 MpHUBOAMWIO K 10303aBHCHMOMY CHIDKEHHUIO OaKTepHanbHOW Ha-
TPY3KH, TIPH 3TOM MaKCUMaJlbHas Jorapudmudeckas peaykmnus, cocrapupiias -0,75 log;o KOE/r (otHOCHTEIHHO
Havajla Tepanuu), Obuta mocturayta nmpu 50 Mr/kr riedmnomokcuma mpokceruia +100 Mr/kr npumepa 35 kaxapie
6 4. MeporeHeM, HCHONB30BaHHBIN B KauecTBE IOJIOKHTENFHOIO KOHTPOJIsL, o0ecredms JorapupMHIECKyro
peaykiuto KOE uyth BhIIEe 1-log;, OTHOCHTENBHO Havana Tepanuu B o3¢ 600 MI/Kr Kaxabie 6 4, BBOJUMOI
MOAKOXKHO.

Tabnuna 6
T'pymnmna Hoza Cnoco6/Pexum | 1ogioKOE/ | CK | U3menenn | M3menenn
(mr/kr) r (6} e KOE ¢ KOE
GenpeHHO yepe3 24 | uepe3 26 4
W TKaHN
Hauano HE HE TPUMEHUMO 6,27 0,35 - -4,59
Tepannn MPHUMEHU
MO
26 4 KOHTPONIb | HOCHTENb | I/O/Kaxkabie 6 4 10,86 0,19 +4,59 -
pocra
Iledbnonokcum 50 /o/Kaxmble 6 4 10,24 0,15 +3,97 -0,62
a IPOKCETILT
no
OTHEJIbHOCTH
Mpumep 35 no 10 /o/Kaxnble 6 u 9,56 0,29 +3,29 -1,30
OTIENBHOCTH
IIpumep 35 + 10+50 /o/kaxabie 6 4 5,77 0,14 -0,50 -5,09
nedrnonokcum
a IPOKCEeTHIT
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Mpumep 35 + 25450 1/o/Kaxkabie 6 4 5,59 0,17 -0,68 -5,27
e moKoKCHM
a MPOKCETHIT

Ipumep 35 + 100+50 | i/o/kaxnbie 6 4 5,52 0,20 -0,75 -5,34

tedrnogokcum
a IPOKCETHII

Meponenem 600 /k/kaxkapie 6 4 5,17 0,27 -1,10 -5,69

OOPMVIIA U30BPETEHUA

1. Coemunenne hopmyss (I1) mmu (11T)

R, AN R, AN R
N N
RY s R
H Z LR Z ,R®
\ 3 %

WK ero (papMareBTUIECKU prueMiieMast CoJib, TIe
R' BeIOpaH u3 -CN, -CH,NH,, -C(O)NH,,

° o]
)I\N/\;{) Fgc)ku/\;\,
\[(n\”)l\;{

rae R'! npencrassier co6oit Boxopox wm -C(O)NH,, win

R! Bei6pan u3 -C(O)NR'R?, rae R’ mpencrasmsier co6oii Bogopox u R® npexcrasmsier coGoii:

1) dennn, Heobs3aTenbHO 3amernieHHbI C-Cs-ankmiom win Ci-Cs-anknia-NH,,

2) C,-Cs-anmkun wim

3) C,-C;-anmkokcH,

IJIe KaIbIi KN MM AIKOKCH M3 TPEICTABICHHEIX R Heobs3aTenbHO U HesaBucnMmo 3amerteH Ci-Cq-
uukioankuioM, -CN, -OH, -NH,, -SO,NH,, -NHSO,NH,, -C(O)NH,, -NHC(O)(C,-C;-ankunaom), nupa3uHu-
JIOM, OKCUTaHIJIOM, OKCA30JIMIIOM WM TTHPPOJIMAHHUIOM, HEOOS3aTEIEHO 3aMEIICHHBIM OJTHIM HIIH OoJiee Kap-
6okcuiiom, propom i -C(O)O(C,-Cg-ankmom);

R? npezacraBisiet coboit C;-C;-aiaxu;

R’ npegactaBisiet coboit C;-C;-aiaxu;

R* 1 R’ He3aBHCHMO MpPEACTABISIOT cOO0H BOAOPO, METHI HIH GTOP; 1

R® npexacraBisieT coboit Bomopon, Ci-Cp-ankwmi, C,-Cy-ankmn-OC(0O)-(NHC,-Cg-ankmn)-C(O)C-Cs-
ankokcH, C-Cy-ankmn-OC(0)-C-Cy-ankmn nmn C-Cy-ankmn-OC(0)-C-Cs-aIKoKCH.

2. Coegunenue 1o 1.1, rae R! npencranisier coooit -CONH,.

3. Coegunenne 110 1.1 Gopmyms (V)

WK €T0 (papMareBTUUECKH MpUeMIIeMasi COJlb.

4. CoeiMHEHHE MO TI060MY 13 I, 1-3 HWtn ero dapManeBTHUeCKH mpueMIeMas coilb, rae R mpeacrasmser
co6oii C;-C,-amKui.

5. Coenmuenue 1o 1.4 WM ero (apMaieBTHIECKH NpHeMIeMas conb, rae R mpenctapnser coboit m3o-
MPOTINIL

6. CoeiuueHye Mo M060MY U3 111 1-5 W ero hapMaueBTHICCKH IpHeMIeMas colb, Tae oaud u3 R u R
MpeJICTaBIsIeT COO0M BOJOPO/I, a APYTOi MpeIcTaBisieT codoit drop.

7. CoennHeHUE, IPEICTABICHHOE OAHON U3 cIeAyIomuX GOopMy, WK ero (hapManeBTHIECKU TIpHeMiIeMast
COJIb:
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8. Coennuenune GopMyIIbI

HoN Q/
N
s
o Yo OH

Ras

niu €ro (l)apMaIIeBTI/I‘IeCKI/I npuemiieMas CoJib.
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9. Coennnenue GopMyIIbl

W ero (papManeBTHIECKU IpueMiieMast CoJlb.

10. IIpumenenne coenuHEHUS 10 JF000MY 13 Ml 1 -9 wim ero GapMareBTHIeCKH MPUEMIIEMOM COJIM B KOM-
OuHammu ¢ OeTa-TaKTaMHBIM AHTHOMOTHKOM B JICUEHUH OaKTEpHAILHOW MHQEKIIUU Yy HYKIAIOMIETOCS B 3TOM
cyOBeKTa.

11. Tlpumenenue 1o 1.10, rae yka3zaHHBIA OeTa-TaKTaMHBIA aHTHOMOTHK TIPEJICTaBIsIET co00H 1edImom0K-
CHMa TIPOKCETHI WM [epypOKCHMa aKCETHIL.

12. IMpumenenne no .10 wnu 11, rae OakTepuanbHas HHOEKIM BBIOpaHa U3 TPYMIIBI, COCTOSIIECH U3 OC-
JI0)KHEHHOW MH(EKINH MOYEBHIBOAAIINX ITyTEH, HEOCIOKHEHHON MH(MEKIIMN MOYEBBIBOSIIUX MyTeH, HHDEK-
MM TOYeK, MH(EKINN HIKHUX JBIXaTeJIbHBIX IyTel, HO30KOMHaIbHOH OakrepuanbHoil mHeBMonun (HBID),
ITHEBMOHHH, OCTPOro 0aKTEpHaIbHOTO MPOCTaTUTa, OCTPOH OakTepHalbHOM MHPEKIMN KOKH U MITKUX TKaHEH,
cericyca, HHTpaadbIOMUHAIBHOW MHPEKIMN 1 UH(EKINH, CBI3aHHOM ¢ TMa0eTHIECKOH CTOIION.

@ EBpa3suiickasi naTeHTHas opraHusauusi, EAMB
Poccus, 109012, MockBa, Manblit Yepkacckuii nep., 2
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