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AHTUOMOTHKAMH MIPUTOIHBI JJISI JICUCHUsI OAKTEPUANbHBIX MH(PEKINH, BKII0Yas HHOEKIMH, BHI3BAHHbIC
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COEJUMHEHUA-UHI'NBUTOPHI BETA-IAKTAMA3

PoacTBeHHbIE 3aIBKH

Hacrosinas 3asBka ucnpamiubaeT NIPUOPUTET HA OCHOBAHUM NpeaBaputTenbHoi 3asBku CHIA
Ne 62/395,464, nonannoii 16 centssOpst 2016 r., u npensapurenbHoi 3asBku CIIA Ne
62/456,423, nonannoii 8 ¢despansa 2017 r., comep’kaHHe KaKJOW M3 KOTOPBIX BKIKOYEHO B

HaCTOﬂH_II/Iﬁ AOKYMEHT NIOCPEACTBOM CCBUIKHU.

00J1aCTL TEXHUKH

Hacrosimmee n3obpereHne OTHOCUTCST K HOBBIM MEPOPaJIbHBIM MHrUOHTOpaM OeTra-akramas,
cofiepKaluM X (papMareBTUYeCKMM KOMIIO3ULMSAM U croco0aMm ux mpumeHeHusi. Kpome
TOTO, HACTOsLee H300peTeHHe OTHOCUTCA K TEepPaleBTUUECKUM CIocobaM  JieueHus
OakTepuanpHbIX WH(EKLUH, BKIIOYas MPEONOJeHHEe OaKTepHalbHOH YCTOHYHMBOCTH K

AHTUOMOTHUKAM.

YpoBeHb TeXHUKH

MesxayHapoaHOE COOOLIECTBO MO MUKPOOHOJIOTHUECKHM U MH(EKIIMOHHBIM 3a00JI€BaHHSIM
NPOJOJDKAET BBIPAXKATh CEPHE3HYIO 00ECIIOKOEHHOCTh TEM, YTO MPOJOIDKAIOIIEECs Pa3BUTHE
YCTOHUMBOCTH K aQHTHOAKTEPUAIbHBIM TpernaparaM MOXKET MPHBECTH K MOSIBICHHIO
OakTepHasbHBIX IITAMMOB, TIPOTHB KOTOPBIX JOCTYIHBIE B HACTOSINEE BpeMs
aHTHOaKTepuaNbHble Tmpenapatbl OyayT Hed()(EKTUBHBL, YTO MOXKET TPUBECTH K
3HAYUTEJBbHON 3a00JI€BAEMOCTH U CMEPTHOCTH. B 1enom, OakTepuaibHble MAaTOr€Hbl MOTYT
OBITh KJIACCU(UIIUPOBAHBI KAK T'PAMIIOJIOKUTENIbHBIE MM TPAMOTPHULATEIbHBIE MaTOTCHBL
AnTubuoTHky, 3h(HeKTHBHBIE MPOTHB KaK TPAMIIOIOKUTEIbHBIX, TAK U MPAMOTPULIATEIbHBIX

IIaTOI'€HOB, OOBIYHO CUHUTAIOTCS O6J'IaI[aIOH_II/IMI/I IIUPOKUM CIIEKTPOM aKTUBHOCTH.

B 6oprbe ¢ OakrepuanbHOl nHpEKIHer HeoOXoauMbl OeTa-IakKTaMHble aHTUOMOTHKHU. bera-
JIAKTaMbl MPEACTABISIFOT COOOW IIUPOKHUI KJIACC JIEKAPCTBEHHBIX CPEACTB, BCE M3 KOTOPBIX
comgep:kar Oera-JakTaM B OCHOBHOH MOJIEKYJISIDHOH CTPYKTYpe U, Kak IPaBHIIO,
IEMOHCTPUPYIOT 3((PEeKTHBHOCTH NPOTHUB IIHUPOKOTO CIEKTPA TPAMIIOJIOKHUTEIBHBIX U
IPaMOTPULIATENIbHBIX OAKTEPHiA, HHTHOUPYsI CHHTE3 KJIETOYHOH cTeHKHU OakTepun. Ilockonbky
y MHIIEHH JIEKAPCTBEHHOTO CPEINCTBA HET SYKAPHOTHYECKUX AHAJOTOB, MX TOKCUYHOCTH
SIBJISIETCS. HU3KOH M OHM, KakK IMPaBUJIO, XOpowo mnepeHocsATcsi. OHU OCTAOTCS ONHUMH M3
HanOoJiee IMHUPOKO HA3HAYAEMbIX, 0€30MaCHBIX U 3(P(EKTUBHBIX JIEKAPCTBEHHBIX CPEICTB,

OOCTYNHBIX Jiisi OopbObl ¢ OakrtepmanpHON wuHGpekuueidn. OmHako ux 3¢(eKTHBHOCTD



OrpaHUYEHA BBICOKO YCTOWYMBBIMU HH(EKIIMOHHBIMU IITAMMAMHU, TAKUMH KaK YCTOHYUBBIE K
METHLWJUTMHY TaMMmbl Staphylococcus aureus (MRSA) u mraMMbel ¢ MHOXKECTBEHHOH
JeKapCcTBeHHOH ycroiunBocThio (MILY) Pseudomonas aeruginosa, Acinetobacter baumannii,
Escherichia coli, Klebsiella pneumoniae wn npyrue Enterobacteriaceae. Taxue ycTOHYNBBIE
OakTepuy SIBJISIOTCS OCHOBHBIMH NPUYMHAMH 3a00JI€BAEMOCTH U CMEPTHOCTH NAlMEHTOB.
Helfand, p-lactams Against Emerging ‘Superbugs’: Progress and Pitfalls, Expert Rev. Clin.
Pharmacol. 1(4):559-571 (2008).

bera-nakramHble aHTHOMOTHKH, MO OTAENBHOCTH M B KOMOMHALMHU ¢ MHrHOuTOpamMu Oera-
JaKTamas, MpOAOJDKAIOT MPEACTABIATh COO0M BaXKHYIO YacTh aHTHOAKTEPUATbHBIX CPEICTB,
UCMIONIB3YeMbIX Uil OOpbOBI ¢ 3a0oneBaHueM. Y CTOWYMBOCTH K OeTa-lakrtamy IpH
IPaMOTPHLIATEIbHBIX HH(PEKLNIX B OCHOBHOM 00yCJIOBIIeHa OeTa-TaKTaMa3HOW aKTUBHOCTBIO,
M 3HAYUTENbHAsl 3aBHCUMOCTb OT Oera-JaKTAMHBIX ~AHTHOMOTHKOB TIpUBENa K
AuBepcU(pUKALNN U YBEIMYSHUIO PACIPOCTPAHEHHOCTH OeTa-nakTamas. ITH OeTa-TakraMasbl
BBI3BIBAIOT YCTOMYMBOCTD 1AKE K CAMBIM HOBBIM OeTa-JakTaMHbIM aHTHOHOTHKaM. Llarrull, et

al., The Future of Beta-Lactams, Current Opinion in Microbiology, 13:551-557 (2010).

OcHoBHOW  yrpo3odi  5((EeKTMBHOCTM  STHUX  NpEnapaToB  SIBJIAETCS  pacTyas
pacmnpocTpaHeHHOCTh OeTa-nakTamas pacumpeHHoro crekrpa (ESBL). Bera-naktama3sbl — 370
(bepMeHTBI, KOTOPbIE BLIPA0ATHIBAIOTCS HEKOTOPBHIMU OAKTEPUSIMU M OTKPBIBAIOT KOJIbIO OeTa-
JAKTAMHOW 4YacTu OeTa-JIaKTAMHOTO AaHTHOMOTHKA, TeM CaMbIM JE3aKTHBHPYs ero. B
HACTOsIIIEe BPEMsI CYLIECTBYET YeThIpe Kjacca OeTa-inakrama3, 0003HAa4aeMbIX KakK KiIacc A,
knacc B, kmace C u xnace D. bera-nakramass knacca A, knacca C u knacca D npeacrasmisitor
coboli cepuHOBBbIE OeTa-aKTamasbl, a OeTa-lakTamasbl Kjacca B mpeacTaBisiror coOoi
merauio-Oera-nakramasbl (MBJI). Bush & Jacoby, Updated Functional Classification of [-
Lactamases, Antimicrobial Agents and Chemotherapy, 54(3):969-976 (mapt 2010 1.).

Jnsa noseinerns 3¢dexruBHOCTH O€Ta-JTAKTAMHBIX AHTUOMOTHKOB OBUTH pa3paloTaHbI
HEKOTOpble MHTHOMTOpHI OeTa-maktamas. OOHAKO [OCTYNHbIE B HACTOSIIEE BpPEMs
UHTUOUTOpBI OeTa-lTakTamMa3 BO MHOTHX CIIy4asiX HENOCTATOYHBI ISl MPOTHBOIAEHCTBHUS
MOCTOSTHHO PacTyIeMy pa3HooOpasuro Oera-nakramas. Tpu Hanbosee 4acTo UCTIONB3YEMBIX B
HACTOsIIIee BPEMsl areHTa MPOTHUB CEPUHOBBIX OeTa-JakTaMa3 — KJIaBYJIAHOBAsl KHCIIOTA,

Ta3o0akTaM M CyJb0akTaM — OO0JNaJarT aKTHBHOCTBIO TOJBKO MPOTHUB ONpPEAENIEHHBIX



¢dbepMeHTOB KJ1acca A, 4TO CEPhE3HO OTPAaHMYMBAET UX MPAKTUUECKYIO LIEHHOCTh. Kpome Toro,
HOBBIE MHTHOUTOPBI OeTa-JlakTaMas, HeJaBHO OJOOPEHHbBIE WJIH HAXOISIINECS B HACTOSIIEE
BpeMsi B CTaIuU KJIMHHYECKUX HCIBITAHUH, Takue Kak aBumOakram u MK-7655, mocTymHsl
TOJIBKO JJIsl BHYTPUBEHHOI'O NPHMEHEHHs] U JEHCTBYIOT NMPEHMYINECTBEHHO Ha (epMEHTHI
kiacca A u C, ¢ MUHUMaJBbHOI 3¢ (eKTHBHOCTHIO MPOTHB OeTa-1akTamas kiacca D. Bebrone,
et al., Current Challenges in Antimicrobial Chemotherapy: Focus on p-Lactamase Inhibition,
Drugs, 70(6):651-679 (2010). XoTs 3TH areHTbl NPEACTABISIIOT COOONW 3HAYUTENBHOE
yIy4IIeHWe O CPAaBHEHHIO C JOCTYNHbIMU B HACTOsINee BpeMs HHruouropamu Oera-
JaKTamas, 1t OOpbObI CO 3HAYUTENILHON YCTOMUMBOCTBIO K OeTa-1akTamMaM, HaOJIr01aeMoil B
HACTOsIIIEE BpPEMs, SKeNaTeNbHbl areHThbl, 3((EKTUBHO NEHCTBYIOLIHME NPOTUB BCEX TPEX
KJIACCOB CEPUHOBBIX OeTra-lakramas, C JOMOJHUTENbHBIM IPEUMYLIECTBOM AOCTYIHOMN
nepopaigbHO S(PQPEKTHUBHOW JIEKAPCTBEHHOW (OPMBI Ul NPUMEHEHHs 3a NpeaeiIaMu
OospHULBL. B HacTosiee BpeMsi He CYINECTBYET ONOOPEHHBIX MHIMOMTOPOB OeTa-TakTaMas,
KOTOpBIE BBOISTCS MepopasibHO U 3¢ dexTuBHbI npoTus Oera-nakramas kiuacca C nim kiacca

D, B TO Bpemst Kak yPOBHHU YCTOHYMBOCTH K OOBIYHBIM aHTHOMOTHKAM MPOAOIIKAIOT PACTH.

CoenuHeHHsi, CXOXXKHME C OINMCAHHBIMH B HACTOSIIIEM JOKYMEHTe, Takxke olOsanaroiue
IIUPOKUMH TPOPHIIIMU HHTHOMPOBaHus Oera-nakramas (3¢ ekTuBHbIe MPOTUB OOJIBITHHCTBA
Oera-makramas kiacca A, knacca C u kmacca D), Oputn onmucansl B WO 2013/150296. Dra
MATEHTHAsI 3asIBKA OTHOCHUTCS K COSAUHEHUSIM clienyromeii Gopmyibr:

R2

N

\

o] 0SO3H
B TO Bpems kak coenuHeHHs, onucaHHble B 3asBke WO 2013/150296, mpencrapistoT coOoi

3HAYUTENbHOE VIIYULIEHHE B CIIEKTPE HMHTHOUTOPOB OeTa-llakTamas, B HACTOSIIEEe BpeMs
JOCTYITHBIX HA PBIHKE MJIH B KIIMHUYECKOW MPAKTHKE, COSAMHEHUS, ONIMCAHHBIE B 3TOH 3asBKE,
MOYKHO BBOJAWTH TOJBKO BHYTPHUBEHHO (B/B), TIOCKOJIbKY OHHU HE SIBJSIFOTCS IEPOPATBHO
OouonocrynHbMH. boinee TOro, packpbIThle B HEHl COEAMHEHHUS] HEBO3MOXKHO CHENaThb
NEepOpaNbHO OHOAOCTYNMHBIMH IyTEM HCIOJB30BAHMUS MPOJIEKAPCTBA IO  CyJb(haTHON
aKTUBUpYHOLIel rpymnme B Mosekyse. CrnenoBarenbHo, 3TH 3(pdekTHBHbIE HHTHOUTOPHI OeTa-

JJaKTaMa3 OI'paHUYCHbI BHYTPUBCHHbBIM WM MNAPCHTECPAJbHBIM BBCACHHUEM, UYTO OOBIYHO



MIPOUCXOAUT TOJBKO B YCJIOBUSX cTarioHapa. COOTBETCTBEHHO, JUIsI MAITUEHTOB C CEPhE3HBIMHU
YCTOWYUBBIMH MH(EKIUSIMH, KOTOPBIE TIPU 3TOM B OCTAJIbHOM 3IOPOBBI U HE HYKTAKOTCS B
TOCITUTAJIM3ALNH, WA TALUeHTOB, KOTOPBIX MOXHO ObLIO OBl BBIMUCATH W3 OOJIBHUIIBL, HO
KOTOpBIE MOYyYHITH OBl TIOJIB3y OT AHTHOAKTEPUATBHOTO JICUEHUS] B aMOYJIaTOPHBIX YCIIOBUSX
(Tak:ke W3BECTHOTO KaK «CTyNeHYaTash Tepamusi ¢ MepexXOoJOM Ha IMepPOPATbHBIA TMyTh
BBEJICHUSY ), CYIIECTBYIOT JIMIIb OrPAHUYCHHbIE BapHaHThI JJeueHusi. CoeqMHEeHNsI, ONTICAHHbBIE
B 3asBke WO 2013/150296, moryt obecneunts manueHTam Oosee s dexTuBHOEe u Ooee
MIMPOKOE MHrHOMpOBaHUe Oera-1akTamas, 4em JII000N U3 M3BECTHBIX HA HACTOSIIIUNA MOMEHT
MpernapaToB, HO YKa3aHHBbIE COEAMHEHHs] B HACTosllee BpeMsi TPeOYIOT BHYTPHUBEHHOTO

BBCACHUA B OOJIBHUYHBIX YCJIOBUAX CTallMOHApa.

CymectByer octpas HEOOXOAUMOCTb B HOBOM IEPOpPAJbHOM HMHrubutope Oera-jakramas
IIUPOKOTO CHEKTpa HEeHCTBHS, KOTOPBIH MpUHEC OBl 3HAUUTENBHYIO IOJIb3y MALEHTaM,
UH(UIMPOBAHHBIM YCTOMYMBBIMH NATOr€HAMH, KOTOPBIE MOTJIH OBl MPOXOAUTDH JICYCHUE 3a
npenesaMu OOJBHHLIBL, WM TOCIIMTAIN3UPOBAHHBIM MALMEHTaM, KOTOPbIe MOTYT HE HMEThb
HaJIe’)KHOTO BEHO3HOTO JIOCTyIA. Y TaKHUX MAallMEHTOB MOTYT ObITh CEPbE3HbIE OCIOKHEHHBIE
MH(EKLNH MaTOreHOoB, MPOAYLUPYIOLUINX OJHY HJIM HECKOJIBKO OeTa-JakTamas, HO UM MOXKET
He TpeOOBAThCs JieueHHe B YCJIOBUSIX CTALIMOHAPA, UM TaKKe MAlUeHThI BbI3OPABIMBAIOT OT
UHQEKIHA, KOTOpble HM3HAYAJIBHO YCIEIIHO JICYHJIUCh KOMOuHarmen Oera-makrama IV
MOKOJICHUS/ UHTMOUTOPOM ~ O€Ta-lakTamas, HO TOJNY4YWIM Obl TOJb3y OT JaJIbHEUIIe
KOMOWHUPOBAHHON Tepanuu OeTa-JTaKTaMOM/MHTHOMTOPOM OeTa-lakTamas 3a MpeaesiaMu
OONBHULIBL, YTO ObUIO Obl BO3MOXKHO TOJIBKO TMPH MPHUMEHEHHWH MEePOPaIbHO aKTHBHOIO
uHruOuropa OeTa-lakTama3 MIMPOKOrO CIEKTpa [OEHCTBUS, TAKOro Kak OMHMCAHHbIA B

HAaCTOAILIEM OOKYMEHTE.

Kpowme Toro, marnuieHTam ¢ yCTOHYUBBIMU OaKTepHAIbHBIMUA HHPEKIHSIMU, KOTOPbIE TPeOYyIOT
TOCIIUTAIM3ALMN  JUUIsl  HA4ajJbHOTO JIEUEHUs, COCOUHEHUS COTJIACHO  HACTOALIEMY
n300peTeHnio, kak onrcaHo B popmynax (la), (Ila), (Illa), (IVa) u (Va), MoryT ObITh BBEIEHBI
BHYTPUBCHHO B YCJIOBHAX CTAIUOHAPA, MMOKA MAMUEHT HE CTAHET JOCTATOYHO CTa6I/I.]'IbeIM JJIA
NPOAOJIKEHUA JICUCHUA B aM6y.]'IaTOpH]:>IX YCJIOBUAX. Tlocie BBIMTUCKH MNanmuEeHT MOXKET
NPOAOJIKUTE TEPANUKD TEM K€ JICKAPCTBEHHBIM CPCACTBOM MYTEM BBCACHUA COCAUMHCHHSA
cormacao jodor u3z popmyn (1), (I), (IID), (IV) umu (V) B amMOyNaTOPHBIX YCIOBUSIX,
MPOAOJIKASI TIPH 3TOM HENPEPBIBHOE JICUEHUE JI0 TeX IMOp, MoKa OakTepuanbHas HHPEKIus He

Oyzner BbuleueHa. B HacTosIIee BpeMs HE CYIIECTBYeT MHIHOUTOPOB [-TakTaMas KJIacCoB A,



Cu D, KOTOPBIC MOXKHO Obut0 OBl HM3HAYAJIBHO BBOAUTH B/B C JAOIIOJIHUTECJIbHBIM
NpeuMymeCTBOM MNEPOPANBHOTO BBCACHUA, KOrJa MAUCHT MOYYBCTBYCT cebst JOCTATOYHO
XOopouIo, 4TOOBI OBITH BBIMMCAHHBIM W3 6OJ'II>HI/II_II>I. Bo3MoxHOCTD AJId Bpada aganTUupoOBaThb
JICUCHHUE K HOTpe6HOCT$IM nmanueHTa II03BOJIMJIA OBl PaHbLIC BBINMHUCBIBATH IMALIUCHTOB,
HY>XXKOAROIMUXCA B rOCHUTAIU3AlNN, U 3HAYUTCIIbHO CHU3HWUTD 3aTPAaThbl HA JICUCHUC B LEJIOM,

n30eras JIIMTEIbHOTO NMpeObIBaHUS B OOJNBHUILIE.

CymecrByer octpasi HEOOXOAMMOCTb B HOBBIX NEPOPAIbHO AaKTHBHBIX MHIHOUTOpax Oera-

nakTamas, 3ppeKTUBHBIX MPOTUB OOJIee yeM oHOM n3 OeTa-maktamas kiacca A, C u D.

KparTkoe onucanue u3o0pereHus

Hacrosimee n3o0peTeHne OTHOCUTCS K COEAMHEHUSIM, NPEACTABILIOINUM COOO0H MepopaIbHO
AOCTyNHbIe MHrUOUTOPHI OeTa-nakramas. CoennHeHns U ux (GapMaleBTUUECKU NpUeMIIeMble
comu B KOMOMHAmmu C Oera-JTaKTaMHBIMH AHTHOMOTHKAMHU TOAXOAAT JJsl  JICYSHUS
OakTepuanpHbIX HH(EKLUHM, BKIIOYasi MHPEKIINH, BbI3BAHHBIE OPraHU3MaMH, YCTOWYHUBBIMU K
JIEKApCTBEHHbIM CPEJCTBAM, BKJIIOYas OPraHM3Mbl C MHOXECTBEHHON JIEKapCTBEHHOMN

YCTOWYHUBOCTBIO.

Bonee KOHKpETHO, U300peTEHNE OTHOCUTCS K coeTrnHeHusM (opmyibl (1):

R2

R? RS

/// 1, \

1Tl uX (papMaLeBTHUECKH TIPHEMIEMON COIH, Te:

R! mpencrasnster coboit —C(O)NR'R®, -CN, ¢enun, 5-7-ujeHHbIH reTepoapui, -
C(O)NR’NR’C(O)R’, -C(O)NR’OR'? unu C1-Cg ankuibHyto Tpymniy, e ankuibHas rpymnmna
3amemena 1-3 rpymmamu, cocrosimumu u3 rajorena, Ci1-Cs ankokcn, -OH, -CN, -NR'R8, -
NR'COR’, 5-7-uneHHOro rerepoapuia M 5-7-4J€HHOTO FeTEpPOLMKINNA, U Tae (GeHun u
reTepoapui, mpejcTaBieHHble cpeau R!, HeoOs3aTenbHO W HE3ABHCHMO 3aMelIeHbI 1-3

rpynnamy, BuIOpaHHbIMU u3 ranoresa, -OH, C1-Cs ankokcn, -CN, -NR'R® u -CONR'R?;



R? u R’ mesaBucumo BbIOpaHel u3 Bomopona, rajorena, Ci1-Cs amxuma u C3-Ce
LUKJIOAJTKUJIA,

R* u R’ He3aBucuMO BbIOpaHL! U3 Bonopona, ragorena, -CN, -CO,R°, C1-Cs ankuna u
C1-Cs ranorenankuna;

R® npencrapnser coboit Bomopon, C1-Ciz ankun, Ci-Csanxun-Ci1-Csankokcu-(NR’Ci-
Coanxmi)-C1-Csankokcn, Ci-Ciankmn-Ci-Csankoken-Ci-Csankokcu, C2-Ciz ankenun, C3-Cio
LUKJIOAJIKU, S5-7-4JIeHHBIA FeTEPOAPUIT U S-7-4JICHHBIN IeTePOLUKIIN, A€ aJIKUJI, aJIKEHUI,
LUKJIOAJIKWJI, TeTePOaAPIII U TeTePOLHKII HEeOOsI3aTeIbHO M HE3aBUCHMO 3aMeleHbl 1-6
rpymnmnamu, BbIOpaHHbIMU U3 kapOokcuia, rajorena, Ci-Cs ankokceu, C1-Cs ankuna u pennna.
B kawectBe anbrTepHaTuBbl, R® mnpencrasnser coGoit C1-Ci» ankun, Ci-Csamkun-Ci-
Csankxoxcu-(NR’ Ci-Csankun)-Ci-Csankokcn, Ci1-Csankun-Ci-Csankokcu-Ci-Csankoken, Ca-
Ci12 ankenun, C3-Cio nuknoankum, 5-7-4jaeHHbINA reTepoapui U 5-7-4JI€HHbIN FeTepOLMKIINIL,
71 aJIKHI, QIKeHUJI, IUKJIOAIKHUII, TeTePOAPHI U FeTEPOLIMKIINIT He0OsI3aTeIbHO U HE3aBUCUMO
3aMelieHbl 1-6 rpynmnamu, BeIOpaHHBIMEH U3 KapOokcuia, rajorena, Ci-Cs amkokcu, Ci-Cs
ankuia u peHuna,

kaxaeiii R7 u R® mesapucumo mpencrasnsier coboit Bonopon, Ci1-Cs ankun, Ci1-Cs
ankokcu, ¢enmn, C3-Cs UMKIOANIKWI, 4-7-4J€HHBIA TEeTePOLUKIMI W S-7-4JIeHHBIA
reTepoapull, Iie aJKWJ, AJTKOKCH, (DEHWJI, UKJIOAJKUJ, TEeTEPOLUKIINI WU TeTepOapHlI,
npencrasnendnbii R’ umn R®, HeoGs3aTenbHo M He3aBMCMMO 3amemleH 1-6 Tpynmamu,
BbIOPAHHBIMU U3 S5-0-4JIEHHOTO T'eTePOLMKIINIIA, HEOOS3aTeNIbHO 3aMEIEHHOTO OIHUM HJTH
neymsi aromamu —F, kapbokcunom nim —CO(OC1-6 ankuiom), 5-6-4eHHOro rerepoapuia, -
CN, -OH, C;-Cs ankwuna, HeoOsi3aTenbHO 3amerneHHoro —NHy uimu —OH, C1-C; ranoreHankua,
C1-Cs ranorenankokcu, Ci1-Cs ankxokcu -NHCO(Ci-Csankuna), -NHCO(C1-Csankokcn), -
S(0)NR’R’’, -NHS(O):NR’R”’, -NHS(0)2(C1-Csankuna), -NR’R’’ u -C(O)NR’R”’; kaskmpiii
R? npencrapnser coboii C1-Ce ankun, C1-Ce ranorenanxun, C1-Ce ranorenankoxcu umu Ci-Co
AJIKOKCH,

kaxnbiii R mpencrasnser coboii C1-Cs ankuji, HeoOs3aTeNbHO 3aMelleHHbIH 1-6
TPyNIaMy, BBIOPAHHBIMU M3 S5-0-4JIEHHOTO TeTEPOLUKIINIA, HEeOOs3aTebHO 3aMEIleHHOTO
onuuM miu nBymst atomamu —F, kapOokcuom win -CO(OC -6 ankunom), C3-Cs LHUKITOANKIIIA,
5-6-unennoro rerepoapmia, -CN, -OH, -NHCO(C:-Csankuna), -NHCO(C:-Csankokcn), -
S(O):NR’R’’, -NHS(O):NR’R”’, -NHS(0)2(C1-Csanxuna), -NR’R’” umm -C(O)NR’R”’; n

kaxaeii R’ m R’ HesaBucuMO mpenctaBisieT coOOH BONOPOA, METWJ, STUJ WU

nporwt, mik R” 1 R’ BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH TMPHCOEIUHEHBI, 00pa3yroT S-



6-uJleHHbIH TeTEepOLMKIIM, TIPU YCIOBUM, 4TO MO MeHblueil Mepe onuH u3 R* u R* ne

npeacTaBisieT coOOH BOJOPO.

THoapoGHoe onucanue H300peTreHust

B omHoM wu3 acnektoB u300peTeHHME OTHOCUTCS K coeamHeHuro ¢opmynsl (1),

NpeACTABISIOIEMY OO0 MepopabHbIM HHIHOUTOp OeTa-lakTamas, Kak OMHCAHO BbILIE.

B eme onHoM acnekte uzobperenust R' B popmyne (I) npencrasnser coboit —C(O)NR'R?, -
CN, ¢enun, 5-6-unennbii rerepoapui, -C(O)NR’'NR’C(O)R’, -C(O)NR’OR' umu C;-Cs
ANKWIBHYIO TPYMIy, TA€ alKWibHAs CpPyMma 3aMelieHa 1-3 Tpynmamu, COCTOSIIUMH W3
ranorena, C1-Cs ankokcu, -OH, -CN, -NR’R®, -NR'COR”’, 5-6-unenHoro rerepoapunia u 5-7-
YJIEHHOTO TeTEePOLMKINIA, W rhe (DEHWT W TreTepoapwi, MpeACTaBleHHble cpend R,
Heo0s3aTeNTbHO U He3aBICUMO 3aMelleHb! 1-3 rpynmnaMu, BbIOpaHHbIMU U3 rasnorena, -OH, Ci-
Cs ankoken, -CN, -NR'R® u -CONR'R?;

R® mpencrasnser coboit Bomopon, Ci-Ciz amkun, Ci-Csankun-Ci-Csankokcu-(NR’Ci-
Cosanxuin)-C1-Csankokcn, Ci-Ciankmn-Ci-Csankokcn-Ci-Csankokcu, Co-Ciy ankenun, C3-Cio
LUKJIOAJIKU, 5-O-4JIeHHBbIN reTepoapui U S-7-4jIeHHbIN MeTepOLMKIINIL, TAE aJIKWII, aJIKEHUJ,
LUKJIOAJKIJI, TE€TepOapuyl M TeTEPOLMKINI HeoOs3aTeIbHO M HE3aBUCHMO 3aMelleHbl 1-6
rpyImnamu, BeIOpaHHBIME 13 KapOokcuia, rajgorena, Ci1-Cs amkoken, C1-Cs ankuna u ¢penuna
(8 kauecTse anbrepHaTuBb, R® mpencrasnser coboit Ci1-Ci» ankun, Ci-Csankun-Ci-
Csankokcu-(NR’ Ci-Csankmn)-Ci-Csankokcn, Ci1-Csankun-Ci-Csankokcu-Ci-Csankoken, C»-
C12 ankenun, C3-Cio OUKIOANKWI, S-6-4JIEHHBIN reTepOoapui U S-7-4JIeHHbIA T€TePOLIMKIIIIL,
T7Ie aJIKWJT, QTKEHHUT, UKJIOAIKIJI, TeTePOapHIT U FeTEPOLIUKIIHII HeO0S3aTeTbHO U HE3aBUCHMO
3aMenieHbl 1-6 rpynmnamu, BeIOpaHHBIME W3 KapOokcwia, rajorena, Ci-Ce amkokcn, Ci-Cs
ankuna u Qenmna); u kaxabii R” u R® nesasucumo mpencrasnsier co6oii Bonopon, Ci-Cs
ankwi, Ci1-Cs ankokcu, ¢penun, C3-Cs UUKITOANKII, 4-7-4JIEHHBIH TEeTEPOLMKIIMI WiIH 5-6-
YJICHHBIH TeTepoapuii, A€ aJKWI, aJKOKCH, (DEeHWI, LUKJIOAJIKHI, TeTePOLUKIUI WU
retrepoapun, npezacrasienHeii R’ unm R®) HeobGs3atenrHO U He3aBHCHMO 3amerneH 1-6
IPyIamMH, BHIOPAHHBIMH U3 5-0-4JIEHHOTO T'e€TEPOIMKIINIA, HEOOS3aTeNbHO 3aMEIeHHOrO
onHnM wmm aBymsi atomamu —F, xap6okcwiom umn —CO(OCi-¢ ankuiom), S-6-4yieHHOTO
rerepoapmina, -CN, -OH, C1-Cs ankuna, HeoOsi3aTenbHO 3amenieHHoro —NH uimn —OH, C1-Cs
rajorenankmia, Ci1-C; ranorenankokcu, Ci1-Cs ankokcu -NHCO(C1-Csankuna), -NHCO(C:-

Csankxokcu), -S(O):NR’R’’, -NHS(O);NR’R’’, -NHS(0)2(C:i-Csankuna), -NR’R”” u -



C(O)NR’R”’; kaxnpiii R’ npencrapnsier coboii C1-Cs ankun, Ci1-Ce ranorenanxun, Ci-Ce

2

ranoreHankokcu mim C1-Cs ankokcw;

B emme ogHoM acrniekte n3obpereHne OTHOCHTCS K coenuHeHuto ¢popmyisl (1I):

R2

R1///, t, \

(D

U ero apMarieBTHUeCKH IpueMnemoii conu, rae nepemenssie R R2 R* R u R® ssnsrorcs

TAKMMH, Kak onpezneneHo ais popmysr (I).

B onHOM U3 acnekToB n300peTeHne OTHOCUTCS K coearHeHuto Gopmyusl (11I):

1 3
R / i, R

X

iy

1 ero hapMarieBTHIeCKH IpueMieMoii conu, rae nepemenssie R R3 R* R’ u RS apnsrorcs

TaKUMH, Kak ornpeneieHo aist Gopmysl (1).

B eme ogHOM acrniekte n3oOpeTeHne OTHOCUTCS K coenuueHuto Gopmysl (IV):



o

///"/
HoN “

(Iv)

Wi ero (papmManeBTUYECKH MPUEMIIEMON CONH, TIe

nepemennbie R, R’ u R® spasrorcs
TAaKUMH, Kak onpezneneHo ais Gpopmysl (I).

B ermie oqHOM acriekte n3o0peTeHne OTHOCUTCS K CoeqHEeHUI0 popmybl (V):

)
) L/’//

H,N

X

V)

uId ero (papMaleBTUYECKH TpHeMieMoil conu, rae nepemennsle RY R® u R® spnsrorcs
TAaKMMH, Kak onpezneneHo aist Gpopmysr (I).

R2

B emne ogHOM acrniekte n300peTeHre OTHOCUTCS K coenuHeHuro ¢hopmyibl (1a):

1
//,’h,

N

N
o) \O

.\\\\\\\;2

OH
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U ero papMaleBTHUECKH mpueMuemoii conu; rae: R! npencrasnser coboit —C(O)NR'R®, -
CN, ¢enun, 5-7-unenseii rerepoapui, -C(O)NR’NR’C(O)R’, -C(O)NR’OR' umu C;-Cs
AJKWIbHYIO TPYyIIy, A€ aJKWJbHAs rpynna 3aMelieHa 1-3 rpynnaMu, COCTOSLIUMH U3
ranorena, C1-Cs ankokcu, -OH, -CN, -NR’R® -NR'COR”’, 5-7-unenHoro rerepoapuna u 5-7-
4JIeHHOTO TeTepOLUKINNa, M rae (EeHun U TeTepoapun, NpeacTapieHHble cpeau R,
HeoOs3aTeIbHO U He3aBUCHMO 3aMeIleHbl 1-3 rpynmnamu, BeiOpanHbiMu u3 rajorena, -OH, Ci-
Cs anxokcu, -CN, -NR'R® u -CONR'R?®; R* u R’ He3aBucuMo BBIOpaHBI M3 BOIOPO.A,
ranorena, C1-C3 ankuna u Cs3-Cs nuknoankuna; R* u R® He3aBucumo BIOpaHbI U3 BOAOPO.A,
rasorena, -CN, -CO,R’, C1-Cs ankuna u C1-Cs ranorenankmia; kaxasii R’ u R® HezaBucumo
npencrassier codoit Bonopon, Ci1-Cs ankwmin, C1-Cs ankokeu, ¢pennn, C3-Cs muxmoanku, 4-7-
YIEHHbI TEeTePOLMKIMI WIN S-7-4ICHHBIA TeTepoapwii, TIe alKWi, alKOKCH, (peHu,
UKIOAJ KU, TeTePOLUKIMI UM TeTepoapu, npeacTasiennbii R7 umu R, neobssatensHo u
HE3aBHCUMO 3aMelleH 1-0 rpynmamy, BbIOPAaHHBIMH M3 5-0-4JIEHHOTO Te€TepOLMKINIIA,
HeoOsI3aTeNIbHO 3aMEIEeHHOrO OHUM WiTH 1ByMst atomamu —F, kapOokcuom i —CO(OC1-6
ankuiom), S-6-unenHoro rerepoapmia, -CN, -OH, Ci-C3 ankwma, HeoOs13aTeNbHO
3amereHnoro —NH, wim —OH, C1-C3 ranorenankana, C1-C3 ranorenankokcu, C1-Cs ankokcu
-NHCO(C:-Csankuna), -NHCO(Ci-Csankokcu), -S(O)NR’R’’, -NHS(O):NR’R”’, -
NHS(0)2(C1-Csankuna), -NR’R” u -C(O)NR’R”’; xaxnpiii R® npencrasnser coboii C1-Cs
ankmi, C1-Cs ranmorenankmi, Ci-Cs ranorenankokcu wunu Ci1-Cs ankokcw; kaxapiii R
npexacrasisier codoit C1-Cs ankui, HeoOs3aTeIbHO 3aMEeIeHHbIH 1-6 rpynnaMu, BEIOpaHHBIMU
U3 5-6-4JIEHHOTO FeTEPOLIUKIINIIA, HEOOSI3aTEIHbHO 3aMEIEHHOTO OHUM HIJIA IBYMsI aTOMaMHt
—-F, xapbokcuiom wmu —CO(OCi-s ankunom), C3-Cs 1MKIOANKWNA, S-6-4JI€HHOTO
rerepoapuna, -CN, -OH, -NHCO(C:-Csankuna), -NHCO(C:-Csankokcn), -S(O)NR’R’’, -
NHS(0):NR’R’’, -NHS(0)>(C1-Csankuna), -NR’R’’ unu -C(O)NR’R’’; u kaxneiii R” u R”’
HE3aBUCHMO TPECTABIIIET COOOH BOJOPOA, METHII, 3T MK npormwt; Wi R’ u R’ Bmecre ¢

aTOMOM a30Ta, K KOTOPOMY OHH IPUCOETUHEHBI, 00pa3yIOT S-0-4JIeHHBII reTepOLUKIIII, TIPU

YCIIOBUM, UTO MO MeHblIel Mepe ofuH u3 R? u R® He npencrasaser coboii Bonopox.

B eme ogHOM acniekte n300peTeHre OTHOCUTCS K coenuHeHuro ¢hopmyisl ([a):



R! R3

Z

R5

.\\\\\“&

OH

O
UM ero papmaleBTHUeCKH npuemnemoii conu; rae: R! npencrasnser co6oii —C(O)NR'R?, -
CN, ¢enun, 5-6-unennbii rerepoapui, -C(O)NR’NR’C(O)R’, -C(O)NR’OR' umu C;-Ce
ANKWIBHYIO TPYMIy, TAe alKWiIbHAs CpPyMMa 3aMelieHa 1-3 Tpynmamu, COCTOSIIIUMH W3
ranorena, C1-Cs ankokcu, -OH, -CN, -NR’R®, -NR'COR®, 5-6-unennoro rerepoapuna u 5-7-
YJIEHHOTO TeTePOLMKINIA, U rae (eHHJ U reTepoapui, NpeAcTaBieHHble cpenud R!,
HeoOsI3aTeNIbHO M HE3aBHCUMO 3aMelleHbl 1-3 rpynnamu, BeiOpaHHbIME U3 rajnoreHa, -OH, Ci-
C; ankokcu, -CN, -NR'R® u -CONR'R®; R? u R* HesaBucumo BbIOpaHbI U3 BONOpOJA,
ranorena, C1-Cs ankuna u C3-Cs muknoankuna, R* u R’ He3aBucumo BeIGpaHbI U3 BOAPOO/IA,
ranorena, -CN, -CO2R’, C1-Cs ankuia u C1-Cs rajorenankmia; kaxasii R’ u R® Hesasucumo
npenctasssier codori Bonopon, Ci1-Cs ankwun, C1-Cs ankokeu, ¢penm, C3-Ces muxmoankui, 4-7-
YJIEHHBbI TeTePOLMKIMI WM S-O-4JIEHHBIM TeTepoapwii, TIe alKWil, alKOKCH, (GeHu,
LUKIOAJNKHJ, TeTepOLMKIMI MIH TeTepOapun, mpencTaBileHHbli cpegu R’ wmu RE,
HeoOsI3aTeNTbHO M HE3aBHCHUMO 3aMelleH |-6 rpynmamu, BbIOPAaHHBIMH U3 S-G-4JIEHHOTO
reTepoOLUKIINIA, HeOOS3aTeNIbHO 3aMEIEHHOTO OJJHIM HJTH IBYMsi aToMaMu —F, kapOOKCHIOM
wm —CO(OCi-¢ amkunom), S5-6-unenHoro rerepoapwia, -CN, -OH, C;-Cs; ankwuna,
HeoOs13aTebHO 3amerneHHoro —NH, uin —OH, C1-Cs ranorenankmuna, C1-Cs rajjoreHaJkokcu,
Ci-C3;  amkokcu  -NHCO(C:i-Csankuma), -NHCO(Ci-Csankokcu), -S(O):NR’R”’, -
NHS(0)NR’R”, -NHS(0)(C:1-Csankuna), -NR'R”> u -C(O)NR’'R”; xaxmeii R’
npenctasisier cobort C1-Cs ankun, C1-Cs ranorenankun, C1-Ce rajgorenankokcu uimu Ci-Ce
ankokcu;, kaxabiii R npencrasnser coboit C1-C3 ankun, HeoOS3aTeNbHO 3aMeIIeHHbIH 1-6
IPyIamMH, BIOPAHHBIMU U3 5-0-4JIEHHOTO TETEPOLUKIINIIA, HEOOS3aTENbHO 3aMEIeHHOIIO
onuuM wiu aBymsi atomamu —F, kapOokcunom nimm —CO(OC -6 ankmiom), C3-Cs LHUKIIOANKIIA,
5-6-unennoro rerepoapmna, -CN, -OH, -NHCO(C-Csankuna), -NHCO(C1-Csankokcn), -
S(O):NR’R’’, -NHS(0)NR’R”’, -NHS(O)»(C1-Csankuna), -NR’R”’> wnu -C(O)NR’R”’; u



12

kaxabid R’ 1 R’ He3aBuCHMMO nipencraBiisieT coOO0i BOIOPOA, METUJI, STHJI WJIH TPOIIIIT, HITH
R’ 1 R’’ BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHHU TPUCOEIUHEHBI, 00pa3yIOT S-0-uJIeHHbIH
reTepOLMKJIN, MPU YCIOBUH, UTO MO MeHbIueil Mepe onun u3 R u R? He npencrasnser coboit

BOJIOPOI.

B eme ogHOM acrniekte n3oOpeTeHne OTHOCHTCS K coenuHeHuto ¢popmyisl (11a):

R2

R1/l/, ", \

(ITa)

WM ero (hapmalieBTHUeCKd TpuemieMoli conu, riae nepemennbie R, R?, R* u R’ spnstorcs

TAKMMH, Kak onpezaeneHo ans Gopmysl (1a).

B ogHOM U3 acnekToB u300peTeHrne OTHOCUTCS K coenuHeHuro hopmybl (I11a):

R1///,Il‘ \

R3

(Illa)

UM ero (papMaleBTUIeCcKH mpuemaeMoil conu, riae nepemennbie R', R, R* u R’ ssasrorcs

TaKUMH, Kak ornpenenaeHo aist Gopmysl (1a).
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B eme oqHOM acniekte n300peTeHne OTHOCUTCS K coenuHeHunto ¢popmysl (IVa):

)

) L”m,, AN

HoN

(IVa)
UM ero (papMaleBTHUECKH MpUeMIeMoii conu, rae nepemennbie R u R sapisttoTest Takum,

Kak omnpeneneHo as popmysl (la).

B ewte ogHOM acnekte n300peTeHHe OTHOCUTCS K coennHeHuo (popmyibl (Va):

0O
) l’///, ', \

H,oN

(Va)
UM ero (papMaLeBTHIECKH IpHeMIeMoii conu, rae nepeMennsle R* u R spisrores Takumu,

Kak onpeneseHo as popmysl (1a).

B onHoMm u3 acnekToB usobperenuit, nas ¢popmyn (I), (Ia), (II) unu (Ila), R* npencrasnser
coboii C1-Cs anxuin. B eme ogHoM acniekre uzodperenus, s popmya (1), (Ia), (1) wu (11a),

R? npencrasnsier coboii MeTUIL.

B onHoM u3 acnekToB uzobperenus, mius Gopmynsl (), (Ia), (III) u (Ila), R? npencrasnser
coboii C1-Cs ankun. B eme ogaom acnekte nzobperenus, st popmydel (1), (Ia), (11D) u (I11a),

R? npencrasnser coboii MeTui.
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B onHOM U3 acnekTos u3obperenus, as popmynsi (1), (Ia), (II), (Ia), (III) u (Il1a), R! Buibpan
u3 okcanuaszona, -C(O)NHNHC(O)(C1-Cs ankuna), -CH2NHa, -CH2NHCO(C,-Cs ankokcn), -
CH>NHCO(C1-Cs anxuna) unmu -CH;NHCO(C)-Cs ranorenankuna), rae okcaguason R!
HeobOs3aTensHo 3amemed -OH, C1-Cs anxoken, -NRR® mn -CONRR®. B ogHOM 13 acnexTos

uzobperenus, nas dopmynst (1), (Ia), (II), (Ia), (IIl) u (Ila), R' BbiGpan u3 -CH2NH;,
O O )</ch\
)k”/\éf\’ Fgc)k”/\;\ : o ﬂ/\cj\

B eme oxmHom acnekte uzobperenus, ans ¢opmyisl (I), (Ta), (Ila), (II) u (Illa), R

npezacrasisieT codoii -CN,

R11

e T O
WH\H)LA{‘

1. 0851

: tne R npencrasnser coboii Bomopon mmu —C(O)NH,. B ogaom u3
acrekToB u3ooperenus, ns Gopmysl (1), (1a), (II), (I1a), (II1) u (I11a), R npencrasnser coboit
—CN unu —C(O)NH,. B ogHom u3 acniektoB uzobperenusi, mist popmysl (1), (Ia), (II), (Ila),
(IIT) u (I11a), R! npencrapnsier coboii ~CN. B 01HOM U3 aCHeKTOB M300peTeHH s, 1is GOpMyIbl
(), (Ia), (I), (Ha), (III) u (Illa), R! npencrasnserco6oit ~C(O)NH,. B o1HOM H3 acHeKTOB
uzobperenus, ans gopmyns (I), (Ia), (II), (ITa), (III) u (Illa), R' npencrasnser coboit —
C(O)NR'R®. B onnom u3 acnexTo musobperenus, s Gopmynsl (1), (Ia), (I), (Ila), (II) u
(Illa), xorna R! mpencrasnser coboit -C(O)NR'R®, R7 mpencrasnser coboii Bonopon u R®
npezacrasisier codoit 1) denmn, neodszarenbHo 3amemeHHbl C1-Cs ankmiom win C1-Cs
ankwi-NH, 2) Ci-Cs ankun wim 3) C1-C3 ankoKcH, e KaKAbld aJKWI WU aJKOKCH W3
npencTasneHHbx R® neobssarensHo u Hesasucumo 3amemnen Cs-Ce muknoankuaom, -CN, -
OH, -NH>, -SO:NH;, -NHSO;NH;, -C(O)NH;, -NHC(O)(C:-C5 ankunom), Nupa3uHIIOM,
OKCUTAHHUJIOM, OKCa30JIWJIOM WJIA MUPPOIUANHIIOM, HEOOs3aTeIbHO 3aMEIIEHHBIM OJHUM
wi Oonee kapOokcwmioMm, ¢propom mm -C(O)O(C1-Cs anmkunom). B ogHOM U3 acmeKTOB
uzobperenus, s popmyisl (1), (Ia), (IT), (ITa), (III) u (Illa), korma R! npencrasnser coboii -

C(O)NR'R®, R npencrasnsier coboit Bogopon u R® BeiGpan u3 rpynmel, cocrosmeii u3:
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OO s BT
o
e ol e elegs

. A %
A\/O\;{ HZN/“\/\;{ g\ OQH/V >\ \/\/HZ

N/

/\/\}LL )J\/\é; HN/\/\j

2

‘\\

, -CH2CN un -CH,OH.

B omHOM M3 acnekToB u3obpereHus, ans moboii uz popmyn (1), (ID), (1), (IV) umu (V), R®
npenctasisier codori C1-Crz ankun. B ogHOM M3 acnekToB m3oOpereHus, st Jr000H u3
dopmyn (1), (I), (IID), (IV) unu (V), R® npencrasnser coboii 3un, uzonponui, 2-0yTHi Uiu
u30mneHTHs. B oqHOM M3 acniekToB u3obperenwus, mist Jroboit uz dopmyn (1), (I1), (IID), (IV)
unu (V), R® mpencrasnster co6oit uzonponui. B oqHOM U3 aceKTOB M300peTeHus, s JTH0oi
u3 popmya (1), (IT), (IIT), (IV) unu (V), R® npencrasnser coboii Ci1-Csankun-OC(0)-(NHC; -
Cesankmn)-C(0O)Ci-Csankoken, Ci-Ciankmin-OC(0)-Ci-Cankun wnmu Cr-Caankmn-OC(0)-Ci-

Csankokcu. B ogHOM 13 acnexToB m3o0perenus, 1uis rodoi u3 opmy (1), (1), (IID), (IV) nnum

BBIOpaH IPYNIbL,  COCTOSINEM \‘ﬁ/ T Y

\;“Tﬁ/\ \p% ;VYQ Q
X

O

, METHJIA, H-TIPOIIKJIA, H-6YTI/IJ'Ia, H-TICHTHUJIA, H-TE€KCHJIa, H-I'CIITHUJIA, H-OKTHJIa UJIH

6

H-HOHMJIA.
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B onnHoMm n3 acnekToB u3o0perenus, mis modon u3 gopmyn (1), (Ia), (1), (La), (III), (Ia),
(IV), (IVa), (V) unu (Va), R* u R® nesasucumo npeacrasistor coboit H, merun umu ¢grop. B
eIe OHOM acrekTe nzodpereHus, 1 moodoi u3 popmyn (I), (1a), (1D), (Ia), (I1D), (I1a), (IV),
(IVa), (V) unu (Va), onun u3 R* u R’ npexcrasnsier co6oii BOZOPOA, a APyroii mpeacTasiser
coboii ¢prop. B eme onHom acniekre nzoOperenus, s modoi u3 popmyn (1), (Ia), (1), (1la),
(I1I), (IMa), (IV), (IVa), (V) unu (Va), R* npencrasnser coboii ¢prop u R> npencrasnsier coboit
Bojopoa. B eme onHoM acniexre nzo0perenus, ais modoit u3 popmy (1), (Ia), (II), (a), (I1D),
(Ila), (IV), (IVa), (V) umu (Va), R* npencrasnser coboii Bonopoa u R> npencrapiser coboit
¢Top. B eme onHoM acnekre uzoOperenus, ans aobdoi uz popmyn (I), (Ia), (II), (Ila), (I1D),
(IlTa), (IV), (IVa), (V) umu (Va), R* u R’ 06a npenctasnstor coboii BOIOPON.

B eme ogHoM acniekre nzobperenus, muis mobdoit u3 dopmyan (1), (Ia), (1), (Ila), (III), (I1a),
(IV), (IVa), (V) unu (Va), R* u R% 06a npeacrasisiroT coboit Gprop.

JIro6oii BapUAaHT OCYLIECTBJIEHHUs, OMMCAHHBI B HACTOAIIEM JOKYMEHTE, MOYET ObITh
0ObeMHEH C NMHOObIM APYrUM MOAXOASAIIMM BapMaHTOM OCYLIECTBJIEHHs, OMHUCAHHBIM B
HACTOSIIEM JIOKYMEHTE, C MOIy4eHHEM JOMOJHUTENbHBIX BAaPUAHTOB OCYLIECTBIEHMSL.
Hanpumep, KOra B OJHOM M3 BapHAHTOB OCYLIECTBIEHHUS 110 OTAEILHOCTH MM COBMECTHO
OTHMCAHBI BOSMOXKHBIE TPymmbl A R!, a B Apyrom BapuaHTe OCYILIECTBIEHHs OMHMCAHBIL
BO3SMO>KHBIE TPYyMIbl Anst R%, mogpasymeBaeTcsi, 4To 5TH BapHAHTHI OCYLIECTBJIEHHS MOTYT
OBIT OOBEIMHEHDI C MONYyUEHHEM JOMONHUTEILHOTO BAPHAHTA OCYILIECTBIIEHHS, B KOTOPOM
HCTIONB3yeTCsl Mobask U3 BO3MOKHBIX Tpymn ajst R ¢ mo6oit us BosmosxkHbIX rpynn aas R2.
AHaNoOru4HO, H300pETeHHe OXBAThIBAET MIOObIE BAPHAHTHI OCYIIECTBIEHHS, OTHOCSIINECS TI0
orpenbHoctu k R, R% R3 R* R’ u R®, B coueranuu ¢ moObIMu OTAENBHBIME BapHAHTAMU

OCYHIECTBJICHUA, OTHOCAIIUMUCH K Ka>KI[OI>'I N3 OCTAaBHIUXC MEPEMECHHDBIX.

Coenunenus popmyan (1), (ID), (IID), (IV) u (V) u ux dpapmaueBTudecKku npueMieMble COJIU
obnanaroT 3P QPEeKTUBHBIM CHEKTPOM HMHrUOMpPOBaHMs OeTa-jJakTamas W TMOAXOAST st
nepopanbHoro BeeneHus. Coemmnenust ¢opmyn (la), (Ila), (Illa), (IVa) u (Va) u ux
(bapMareBTHUECKH NpUEMIIEMBbIE CONTU 00JIamar0T 3P PEeKTHBHBIM CIIEKTPOM WHTUOMPOBAHHUS
Oera-makTamMas M MOAXOAST JJIsl BHYTPHUBEHHOTO, BHYTPUOPIOLIMHHOTO, BHYTPHUMBILIEYHOTO
WY TTOZIKO’KHOTO BBE/ICHUS, HATIPUMED, BHYTPUBEHHOTO BBeieHUs. Kak TakoBbIe, COETMHEHUS
dopmyn (1a), (Ila), (IlTa), (IVa) u (Va) u ux ¢papManeBTHUECKUA TPUEMJIIEMbBIE COJIU MOTYT OBITh

YCIEIHO UCIOJB30BAaHbI, KOTrAa MAllMEHT HE MOXET NPUHUMATh AHTUOMOTHKHU NnEPOpalibHO,
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HAIpUMep, B YCJIOBUSIX CTALMOHAPA, YCIOBHAX MyHKTAa HEOTJIOKHOW MOMOIIH WJIN YCIOBHSIX
noMa mpectapenbix. Kak TONbKO COCTOSIHME MAalMeHTa YIyYIIaeTcs JOCTaTOYHO, YTOOBI
NPUHUMATh AaHTHOMOTHKH MEPOPAIbHO, JIEUEHHE MOKHO CMEHHUTh TaK, YTOObI COETUHEHNE
dopmyn (I), (1), (IIT), (IV) u (V) nnu ero papmaneBTUIECKH MpUEMIIEMasi COJIb BBOIUIIOCH
nanueHTy nepopanbHo. Kpome Toro, coenunenus ¢popmyn (Ia), (Ila), (IlTa), (IVa), (Va), (D),
(1), (IID), (IV) u (V) u ux papManeBTHIECKU MPUEMIIEMbIE COJIH MOTYT 00JIalaTh MOJIE3HBIMU
NEeWCTBEHHBIMH, META0OIMUECKUMH, TOKCUKOJIOTHYECKUMHU WHiIH (papMaKkoJuHAMHYECKIMU

CBOMCTBaMH.

OI[I/IH H3 aCIICKTOB I/I306peTeHI/IH BKJIFOYA€T COCAMHECHUE COTJIACHO OAHOMY U3 MMPHUMEPOB HUIINU

€ro (I)apMaI_IeBTI/I"IeCKI/I NpUeMJIEMYHO COJIb, 4 UMCHHO.

IIpumep | Ctpykrypa Hassanue coeaunenus
Ne
1 )O| (R)-aTun- 2-((2S,5R)-2-kapbamon-3-
HN " AN MeTHJI-7-0KCO-1,6-
N nuazabuumkiiof3.2.1]okT-3-eH-6-
WIIOKCH)-2-(pTOpaneraT

2 o) (S)-atun- 2-((2S,5R)-2-kapbamonn-3-
MEeTHJI-7-0KCO-1,6-

H,N X
N nuazaduiukiio[3.2.1]okr-3-eH-6-
N F WJIOKCH)-2-(pTopanerar
o 0
/Sfo\/
O

3 (? (25)-{[(2S,5R)-2-kapbamomn-3-MeTHII-

HoNT 7 X 7-okco-1,6-nua3zadunmkio3.2.1]okr-3-

N eH-6-mi]okcu } (pTop)3TaHOBOM

(2ZR)-{[(2S,5R)-2-kapbamon-3-MeTHII-
7-okco-1,6-nua3zadunmkio3.2.1]okr-3-
eH-0-mi]okcu } (pTop )3 TaHOBOM
KHCJIOTBI JINTHEBAS COJIb

F
)—N\ KHUCJIOTHI JIUTUEBAA COJIb
O/SrOH
0
F
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5 0 {[(2S,5R)-2-kapbamon-3-mMeTni-7-
H,N l’r.%j okco-1,6-nrazabuiukio[3.2.1]okt-3-eH-
N 6-ni]okcu } (PTop)yKCYCHON KHUCIOTHI
)—N\ 3 JIUTHEBASI COJIb
o O/SrOH
o]
6 o] stun-{[(2S,5R)-2-kapbamonn-3-meTui-
H,N l’%j 7-okco-1,6-nuazabunmkiol3.2.1]okr-3-
N eH-0-mi|okcu }(prop)anerar
/N, [
) O/Sro\/
0
7 o) stun-{[(2S,5R)-2-xapbamonn-3-meTu-
H,N J’H\j 7-okco-1,6-grazabunmkio[3.2.1]okr-3-
N eH-6-ui]okcu } (nudrop)auerat
/N, i
o O/Sfo\/
O]
8 Q {[(2S,5R)-2-kapbamoun-3-meTu-7-
H,N L'»H\j okco-1,6-n1nazabunukno[3.2.1]okr-3-en-
N . 6-us1]okcH § (U TOP)yKCYCHOM KUCTOTHI
)—N\ F JIUTHEBAs COJb
o O/S’/OH
)
9 o stun-{[(2S,5R)-2-kapbamonn-3-MeTuI-
H,N I"-H\j 7-oxco-1,6-nnazadbunmkio[3.2.1]okr-3-
)N_ €H-0-MJT|OKCH }arerar
N
o 0 o
-
10 o) {[(2S,5R)-2-kapbamomn-3-meTni-7-
H,N l’u%j 0Kkco-1,6-nrazabuiukiio[3.2.1]okr-3-eH-
N 6-MJI|OKCH } YKCYCHOH KHUCJIOTBI
O)_N‘o JIUTHEBAS COJb
OH
T
11 0 2-{[(2S,5R)-2-kapbamon-3-meTui-7-
H,N l’r.%j okco-1,6-nrazabuiukiiol3.2.1]okr-3-eH-
N 6-ni|okcn §-2-proprnponaHoBoi
)—N\ ] KHCJIOTBI JINTHEBAS COJIb
o O/?OH
O
12 npomnan-2-mi-(2R)-{[(2S,5R)-2-

I
N
Z
=0
.
-
-

)t
{-,
\(

@)

kapOamounI-3-mMeTri-7-okco-1,6-
nuazadbuimkio[3.2.1]okr-3-eH-6-
wi|okcu }(¢dpTop)aTaHoaT
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13

npomnan-2-mi-(25)-{[(2S,5R)-2-
kapbamomni-3-meTui-7-okco-1,6-
nua3zaduukiio]3.2.1]okr-3-eH-6-
wi|okcu }(¢dTop)aTaHoar

14

2 4-mumernnnenTtas-3-ui-(2S5)-
{[(2S,5R)-2-kapbamon-3-meTni-7-
okco-1,6-grazabunmkiio[3.2.1]okr-3-eH-
6-nnokcu }(prop)aTanoar

15

2 4-mumernnnenTtas-3-ui-(2R)-
{[(2S,5R)-2-kapbamon-3-meTui-7-
okco-1,6-guazabunnkiio[3.2.1]okr-3-eH-
6-mn]okcu }(prop)sTanoar

16

terparuapo-2H-nupan-4-un-{[(2S,5R)-
2-kapbaMomi-3-MeTuI-7-0Kco- 1,6-
nuazabunnkiiof3.2.1]okr-3-eH-6-
wi|okcu }(¢pTop)auerar

17

I

N

=z
o0

I
-

)
ot
S

—

2-metokcu-{[(2S,5R)-2-kapbamonn-3-
MEeTHJI-7-0KCO-1,6-
nuazaduiukio[3.2.1]okr-3-eH-6-
wi|okcu }(¢prop)anerar

18

I
N
=z
=0
_
s
-

S

O

)
Z
1

2-metokcu-(2R)-{[(2S,5R)-2-
kapbamomi-3-meTui-7-okco-1,6-
nua3zaduukiio3.2.1]okr-3-eH-6-
wi|okcu }(¢dTop)aTaHoat

19

HoN

=0
10-

Ay
Z
@)
O¥‘ M
O

\/\O/

2-metokcu-(25)-{[(2S,5R)-2-
kapbamomi-3-meTui-7-okco-1,6-
nua3zaduukiio]3.2.1]okr-3-eH-6-
wi|okcu }(¢dTop)aTaHoaT

20

I
N
pz4
=0
S
O
M

OT
’Z
'

(2R)-(S)-Brop-OyTHn-2-(((2S,5R)-2-
kapbamomi-3-meTui-7-okco-1,6-
nua3zaduukiio3.2.1]okr-3-eH-6-
WIT)OKCH)-2-pTopanerar
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21 Ol (2S)~(S)-Brop-6yTHn-2-(((2S,5R)-2-
HoNT X kapbamomni-3-meTui-7-okco-1,6-
N . nua3zaduukiio]3.2.1]okr-3-eH-6-
O//l-—N\O /Sr WI1)oKcH)-2-proparerar
o)
5 I
22 O| (2R)-(R)-BTOp-OyTIn-2-(((2S,5R)-2-
H N)"' SN kapOamoun-3-mMeru-7-okco-1,6-
2 N nuazadbuiukio[3.2.1]okr-3-eH-6-
N F WIT)OKCH)-2-pTopanerar
o \O/}fo
o )/\
23 ? (2S)-(R)-BrOp-OyTIn-2-(((2S,5R)-2-
HON )h, XN kapOamoun-3-mMeruin-7-okco-1,6-
2 N nuazabunnkiiof3.2.1]okr-3-eH-6-
N F win)okcu)-2-proparerar
I o
J )/\
24 Cl) (R)-nenran-3-un-2-((2S,5R)-2-
HoN™ X kap6amoui-3-meTun-7-okco-1,6-
N nuazabuunkiio3.2.1]okr-3-eH-6-
J—N, 3 WJIOKCH)-2-(Toparerar
D
o
25 ? (S)-nmenran-3-un-2-((2S,5R)-2-
HN 7 X kapbamon-3-meTui-7-okco- 1,6-
N nuazaduiukio[3.2.1]okr-3-eH-6-
)—N 3 HIOKCH)-2-pTopanerar
o ‘O/S//o
&
26 H j stin-2-(((2S,5R)-2-(2-
\”/ N N7 ALETHITHAPA3UHKAPOOHU )-3-MeTHII-7 -
o H 0kco-1,6-muazabunmkno[3.2.1]okr-3-eH-
//l-—N F 6-un)okcu)-2-propanerar
o ‘O’S]/o
\N—
o
27 H j 2-(((2S,5R)-2-(2-
\“/ Ny X AUETUITUAPA3UHKAPOOHM)-3-MEeTHII-7 -
o 1\ okco-1,6-mua3abumkio[3.2.1]okr-3-eH-

6-UIT)OKCH )-2-PTOPYKCYCHOH KHCIOTBI
JUTHEBAast CONb
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28

(R)-2-((2S,5R)-2-(4-
(amuHOMeTHT ) eHmITKapOaMOnIT)-3 -
METHUJI-7-0KCO-1,6-
nuazadbuimkio[3.2.1]okr-3-eH-6-
WJIOKCH )-2-(pTOPYKCYCHOMN KHUCIOTBI
TFA conb

29

stun-2-prop-2-(((2S,5R)-3-meTun-7-
okco-2-((mupaszux-2-
unMeTH)kapbamonn)-1,6-
nuazaduukio]3.2.1]okr-3-eH-6-
WT)OKCH)areTar

30

2-¢prop-2-(((2S,5R)-3-meTun-7-okco-2-
((mupaszus-2-unmerun)kapoamonn)-1,6-
nuazadunukio|3.2.1]okr-3-eH-6-
WJ1)OKCH)YKCYCHON KHCJIOTBI IUTHEBAS
COJIb

31

(2R)-stmi- 2-(((2S,5R)-2-kapbamounsi-4-
MEeTHJI-7-0KCO-1,6-
nuazabunmkiiof3.2.1]okr-3-eH-6-
win)okcu)-2-gropanerar

32

(2S)-3Tun- 2-(((2S,5R)-2-xapbamonin-4-
MEeTHJI-7-0KCO-1,6-
nuazaduiukio[3.2.1]okr-3-eH-6-
W1)OKCH)-2-pTopanerar

33

(2R)-2-(((2S,5R)-2-kapbamon-4-
METHJI-7-0KCO-1,6-
nuazaduiukiio[3.2.1]okr-3-eH-6-
WJT)OKCH)-2-(PTOPYKCYCHOM KHCIIOTBI
JIUTHEBAS COJb

34

(25)-2-(((2S,5R)-2-xapbamonin-4-
METHJI-7-0KCO-1,6-
nuazaduiukiio[3.2.1]okr-3-eH-6-
WJT)OKCH)-2-(PTOPYKCYCHOM KHCIIOTBI
JUTHEBAS COJb
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35 j (2R)-m3onporin-2-(((2S,5R)-2-
TRV kapbamomnin-4-metun-7-okco-1,6-
N nuazadbuimkio[3.2.1]okr-3-eH-6-
//]-—N 3 WI1)OKCH)-2-pToparerar
o 0 o
/z/ 7/
36 j’ (2S)-uzonporma-2-(((2S,5R)-2-
HNT kapbamomni-4-metun-7-okco-1,6-
N . nuazadbuiukio[3.2.1]okr-3-eH-6-
o)_N‘o /S]/ WIT)OKCH)-2-pTopanerar
O
5
37 o (2ZR)-m3omponun-2-(((2S,5R)-2-
, KapOaMOmII-3 -LUKJIONPOITHII-7-0KCO-
HaN™ 77 1,6-nuazadunukio|3.2.1]okr-3-eH-6-
N F WJT)OKCH)-2-(Topanerar
)—N 5
o 0 o
/z/ 7/
38 o (2S)-uzonpomnmn-2-(((2S,5R)-2-
I, KapOaMOUJI-3-LUKJIOMPOIHII-7-0KCO-
HaN™ 7 1,6-nuazabunukio[3.2.1]okr-3-eH-6-
N (S WJT)OKCH)-2-(Topanerar
o \O’S]/o
5 I
39 o (2R)-stmi- 2-(((2S,5R)-2-kapbamoni-3-
)L LUKJIOMPOIHII-7-0KCO-1,6-
HaNT nuazabunukio[3.2.1]okr-3-eH-6-
N E wi)okcu)-2-gropanerar
)—N 5
o \O/YO
N—
O
40 o (2S)-3Tun- 2-(((2S,5R)-2-xkapbamon-3-
)L LUKJIONPOIHII-7-0KCO- 1,6~
HoN™ 77 ™ nuazabumkiao[3.2.1]Jokr-3-eH-6-
N E W1)oKcH)-2-proparerar
)—N
° \O/S//O\/
O
41 (2ZR)-2-(((2S,5R)-2-xapbamoni-3-

H,N

P4

o &©°
o
R}«

LUKJIONPONUII-7-0KCO- 1,6~
nuazadbuiukio[3.2.1]okr-3-eH-6-
WJT)OKCH)-2-(PTOPYKCYCHOM KHCIIOTBI
JUTHEBAS COJIb
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42

(2ZR)-2-(((2S,5R)-2-kapbamon-3-
LUKJIONPONHII-7-0KCO-1,6-
nuazadbuimkio[3.2.1]okr-3-eH-6-
WJT)OKCH)-2-(PTOPYKCYCHOM KHCIIOTBI
JUTHEBAS COJb

43

2-(((2S,5R)-2-kapbamomn-3-
LUKJIONPONUII-7-0KCO-1,6-
nua3zaduukiio]3.2.1]okr-3-eH-6-
WJT1)OKCH)-2-(PTOPYKCYCHOM KHCIIOTBI
JIUTHUEBAs COJb

44

OT
/Z
O
o) M
n
O

(1-u30mponuI-2-MEeTUIIIPOITIT) 2-
[[(2S,5R)-2-kapbamoni-3-meTu-7-
okco-1,6-auazadburukio[3.2.1]okT-3-eH-
6-mi]okcu]-2,2-nu¢Top-anerar

45

okTii-(2R)-2-[[(2S,5R)-2-kapbamomn-
3-metui-7-okco-1,6-
nua3zaduukiio3.2.1]okr-3-eH-6-
wi|okcu]-2-pTop-auerar

46

metui-(2R)-2-[[(2S,5R)-2-kapbamouns-
3-metun-7-okco-1,6-
nuazaduiukio[3.2.1]okr-3-eH-6-
wi|okcu]-2-pTop-amerar

47

ammi-(2R)-2-[[(2S,5R)-2-kapbamomni-
3-metun-7-okco-1,6-
nuazaduimkiio[3.2.1]okr-3-eH-6-
wi|okcu]-2-pTop-amerar

48

npori-(2R)-2-[[(2S,5R)-2-kapbamons-
3-metun-7-okco-1,6-
nuazadbuiukiio[3.2.1]okr-3-eH-6-
wi|okcu]-2-pTop-amerar
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49 ) n300yTun-(2R)-2-[[(2S,5R)-2-
HoN )|, X kapOamounI-3-mMeTu-7-okco-1,6-
2 \ nuazadbuimkio[3.2.1]okr-3-eH-6-
N F wi|okcu]-2-pTop-auerat
© \O/.}]/O\/(
o]
50 j)l OyTun-(2R)-2-[[(2S,5R)-2-kapbamon-
HoN ", AN 3-meTui-7-okco-1,6-
N nua3zaduukiio]3.2.1]okr-3-eH-6-
. F wi|okcul-2-pTop-amerar
o} \O’Yo
d \/\/
51 j neHTm-(2R)-2-[[(2S,5R)-2-kapbamoni-
H,N " AN 3-MeTun-7-okco-1,6-
N nua3zabuiukiiof3.2.1]okr-3-eH-6-
N F wi|okcu|-2-pTop-anerar
o ‘0/»7/0
O \/\/\
52 0 rekcui-(2R)-2-[[(2S,5R)-2-kapbamoni-
HoN |' N 3-metui-7-okco-1,6-
N nuazabuumkiiof3.2.1]okr-3-eH-6-
| N . /;r wi|okcu|-2-prop-auerar
) 0] ')
J \/\/\/
53 0 1-M30MPONOKCUKAPOOHUTIOKCUI THIT-
N AN (2R)-2-[[(2S, 5R)-2-KapGamMomi-3-
2 N MEeTHJI-7-0KCO-1,6-
)—N F nunazaburmkio[3.2.1]okr-3-eH-6-
o) 0 \_o wi|okcu]-2-pTop-arerar
O
54 j (2R)-6en3un-2-(((2S,5R)-2-kapbamorn-
HN e, AN 3-meTuin-7-okco-1,6-
nuazaduiukiio[3.2.1]okr-3-eH-6-
N
. F W1)oKcH)-2-propanerar
o \O/YOVO
0o
55 O 2-[[(2S,5R)-2-(5-kapbamoun-1,3,4-
HoN OKCaaNa30J-2-1i)-3-MeThI-7-0Kkco-1,6-
70 nuazadbuimkiio[3.2.1]okr-3-eH-6-
N\N/ %0, AN WIT|OKCH]-2-(PTOP-YKCYCHON KHUCIIOTBI

JIMTUEBAA COJIb
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56

H2N ll/\/O )l A

N

Pad)

'|'I

0 OH

(2S)-2-prop-2-[[(2S,5R)-3-meTun-7-
OKco-2-(2-
cynbdamommTokcukapdbamonn)-1,6-
nua3zaduukiio]3.2.1]okr-3-eH-6-
WJI|OKCH|YKCYCHON KHUCJIOTBI INTHEBAS
Collb

57

2.0

/S /,

N

P

n

(25)-2-¢prop-2-[[(2S,5R)-3-meTmn-7-
OKco-2-(2-
cynbdpamommaTIiiKapbamon)-1,6-
nua3zaduukio]3.2.1]okr-3-eH-6-

VT |OKCHU|YKCYCHOM KHCJIOTBI JINTHEBAS
coJb

58

sTun-2-[[(2R)-2-[[(2S,5R)-2-
kapbamomi-3-meTun-7-okco-1,6-
nuazabunnkiiof3.2.1]okr-3-eH-6-
wi|okcu]-2-rop-

ALIETHJI | OKCUMETOKCHKAPOOHUIAMUHO |-
3-MeTunOyTaHoat

59

Tper-OyTun-(2S)-2-((((2S,5R)-6-((S)-2-
3TOKCH- 1 - TOP-2-0KCOITOKCH)-3 -
MEeTHJI-7-0KCO-1,6-
nua3zaduukiiof3.2.1]okr-3-eH-2-
KapOOKCaAMHII0)OKCH )METHJI ) TUPPOJTUIH
H-1-kapOokcuar

60

®)
TZ
’Z

s>tun-(25)-2-¢prop-2-(((2S,5R)-3-metun-
7-oxco-2-((((S)-mupponuamnH-2-
WJI)METOKCH )kapOamorn)-1,6-
nuazaduiukiio[3.2.1]okr-3-eH-6-
mn)okcu)arerata TFA conb

61

>Ti-(25)-2-(((2S,5R)-2-((((S)-4,4-
IUPTOPIIUPPOTUAUH-2-

WJT)METOKCH )KapOaMom)-3-MeTuI-7-
okco-1,6-nrazabunmkio[3.2.1]okr-3-eH-
6-unm)okcn)-2-propauerara TFA conp
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62

(25)-2-¢prop-2-[[(2S,5R)-3-meTmn-7-
okco-2-[[(2S)-mupponuann-2-
wi|merokcukapdamomn|-1,6-
nuazadbuimkio[3.2.1]okr-3-eH-6-
ni|okcu]ykcycHoi kucnotel TFA conb

63

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

WJI)METOKCH )kapOamomn)-3-MeTun-7-
okco-1,6-grazabunnkiio[3.2.1]okr-3-eH-
6-UIT)OKCH )-2-PTOPYKCYCHOH KHCIOTBI
TFA conp

64

[(2R)-2-[[(2S, SR)-2-kapbamomnii-3-
METUJI-7-0KCO-1,6-
nuazabunmkiiof3.2.1]okr-3-eH-6-

Wi |okcH|-2-pTop-aneTHII | OKCUME THII-
2,2-AMMeTUINpOnaHoaT

65

uHnaH-5-mn-(2R)-2-[[(2S,5R)-2-
kapbamoui-3-mMeTui-7-okco-1,6-
nua3zadunukiio]3.2.1]okr-3-eH-6-
wi|okcu]-2-pTopanerar

66

(25)-2-¢prop-2-[[(2S,5R)-3-meTmn-2-
(okceran-3-unkapbamon)-7-okco-1,6-
nua3zaduukiio]3.2.1]okr-3-eH-6-
WJT|OKCH|yKCYCHO#M KUCJIOTBI JINTHEBAS
COJlb

67

(2S)-2-drop-2-[[(2S,5R)-2-[2(
METAHCYIb(OHAMHUIIO)
STUIIKapOaMomn |-3-MeTui-7-0kco-1,6-
nua3zaduukiio]3.2.1]okr-3-eH-6-
WJT|OKCH|yKCYCHOM KUCJIOTHI TIUTHEBAS
COJTb
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68

(25)-2-¢prop-2-[[(2S,5R)-3-meTmn-2-
(okcazon-2-unmerunkapbamonn)-7-
okco-1,6-nrazabunmkiio[3.2.1]okr-3-eH-
6-1J1]OKCH |[yKCYCHOM KUCJIOTBI IUTHEBAsI
CoJlb

69

(25)-2-¢prop-2-[[(2S,5R)-3-meTmn-7-
OKCO-2-(upa3uH-2-
wiMeTrikapbamon)-1,6-
nua3zadunukio|3.2.1]okr-3-eH-6-

VT |OKCHU | yKCYCHOM KHCJIOTBI JINTHEBAS
COJb

70

(25)-2-[[(2S,5R)-2-
(uuKIOnponUIMETOKCHKapOamMon)-3-
MEeTHJI-7-0KCO-1,6-
nuazabunmkiiof3.2.1]okr-3-eH-6-

W1 OKCH|-2-PTOP-YKCYCHOH KHCIOTBI
JUTHEBAsI COJIb

71

(2S)-2-[[(2S,5R)-2-[(3-amuHO-3-0KCO-
npornuit)KapOaMous|-3-MeTHiI-7-0Kco-
1,6-muazabunukio[3.2. 1]okT-3-eH-6-
W1 OKCH]-2-PTOP-yKCYCHON KUCIOTBI
JUTHEBAsI COJIb

72

(25)-2-prop-2-[[(2S,5R)-3-meTmn-7-
0KCO-2-[(5-0KconuppoIUANH-2-
wi)MeTokcukapoamomn|-1,6-
nuazaduiukiio[3.2.1]okr-3-eH-6-
WJI|OKCH|YKCYCHON KHUCJIOTBI INTHEBAS
COJIb

73

(25)-2-¢prop-2-[[(2S,5R)-3-meTmn-7-
OKCO0-2-[2-(5-oKconmuppoTuanH-2-
wi)atuikapdbamonn|-1,6-
nuazaduiukio[3.2.1]okr-3-eH-6-
WJT|OKCHU|YKCYCHO#M KUCJIOTBI JINTHEBAS
COJIb

74

@)
TZ
,Z
@)
O¥‘ﬂ
(©)
I

(25)-2-¢prop-2-[[(2S,5R)-3-meTmn-7-
oKco-2-(3-
cyJishamorponuikapoamonn)-1,6-
nuazaduiukiio[3.2.1]okr-3-eH-6-
WJT|OKCH |YKCYCHOM KUCJIOTHI JINTHEBAS
CoJlb
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75

(25)-2-¢prop-2-[[(2S,5R)-3-meTmn-7-
OKCO-2-[2-
(cynmbhaMomIaMUHO )3 THIIKapOaMOuJI | -
1,6-nua3adbunukiao|3.2.1Jokr-3-eH-60-
WJT|OKCH | YKCYCHOM KUCIIOTHI TIUTHEBAS
Collb

76

(25)-2-[[(2S,5R)-2-[(Tper-
OyTOKCHKapOOHUIIAMHHO)METHI |-3-
METHUJI-7-0KCO-1,6-
nua3zaduukio]3.2.1]okr-3-eH-6-
W1|oKCH]-2-PTOP-YKCYCHON KHUCIIOTBI
JUTHUEBAs COJNb

77

(2S)-2-[[(2S,5R)-2-(amuHOMETH)-3 -
METHUJI-7-0KCO-1,6-
nuazabunnkiiof3.2.1]okr-3-eH-6-

W1 OKCH|-2-PTOP-YKCYCHOH KHCIOTBI

78

(25)-2-[[(2S,5R)-2-(aueTaMugOMeTHII )-
3-meTui-7-0kco-1,6-
nuazabuumkiiof3.2.1]okT-3-eH-6-

11 OKCH|-2-PTOpP-YKCYCHOH KHCIOTBI
JIUTHEBAS COJb

79

(25)-2-prop-2-[[(2S,5R)-3-meTmn-7-
okco-2-[[(2,2,2-
TpudTOopaueT)aMuHo [metui|-1,6-
nuazaduiukiio[3.2.1]okr-3-eH-6-
WJI|OKCH|YKCYCHON KUCJIOTBI JINTHEBAS
COJIb

80

s>Tin-(25)-2-¢prop-2-[[(2S,5R)-2-
(mmaHoMeTuIKapOaMow)-3-MeTHI-7-
okco-1,6-nuazabunmkio[3.2.1]okr-3-eH-
6-ui]okcu]amerar

81

s>Tin-(2R)-2-prop-2-[[(2S,5R)-2-
(mmaHoMeTHIKapOaMow)-3-MeTHI-7-
okco-1,6-nrazabunmkio[3.2.1]okr-3-eH-
6-un]okcu]amerar
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(2S)-2-prop-2-[[(2S,5R)-2-
(mmaHoMeTuIKapOaMown)-3-MeTHII-7-
okco-1,6-nrazabunmkiio[3.2.1]okr-3-eH-
6-1J1|OKCH |yKCYCHOM KUCJIOTBI JIUTHEBAS
coJb

83

sTun-(25)-2-¢prop-2-[[(2S,5R)-2-
(maHoMeTuIKapOaMor)-3-MeTHJI-7-
okco-1,6-grazabunmkiio[3.2.1]okr-3-eH-
6-ui]okcu|amerar

84

stun-(2R)-2-prop-2-[[(2S,5R)-2-
(umanomerunkapbamomn)-3-mMeTun-7-
okco-1,6-nuazadburukio[3.2.1]okT-3-eH-
6-ui]okculauerar

85

stun-(25)-2-¢prop-2-[[(2S,5R)-2-
(runpokcumeTukapOaMon)-3 -MeTuI-
7-okco-1,6-nrazadbunmkio[3.2.1]okt-3-
eH-O-mi|okcuarerat

86

stun-(2R)-2-prop-2-[[(2S,5R)-2-
(ruppoxcuMeTHIKapOaMOT)-3-MeTHII-
7-okco-1,6-nua3zadunmkio|3.2.1]okr-3-
eH-O-mJ1|oKcH|aneTaT

87

(2S)-2-prop-2-[[(2S,5R)-2-
(TuppoxcuMeTHIKapOaMOT)-3-MeTHII-
7-okco-1,6-nua3zadunmkio|3.2.1]okr-3-
€H-0-1J1|OKCU|YKCYCHOM KUCIIOTHI
JIUTHEBAS COJTb

88

(25)-2-prop-2-[[(2S,5R)-2-
(aueramuiomMeTHIIKapOAMOHIT)-3 -METHII-
7-okco-1,6-nuazabunmkio[3.2.1]okr-3-
€H-0-1J1|OKCH |YKCYCHOM KHCIIOTBI
JUTHEBAS COJIb
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89 )0 o) (25)-2-¢prop-2-[[(2S,5R)-3-meTmn-7-
S o~ )l, OKCO-2-
H,N"“>NT N A
H H [(cynmbdhamomnamuno )MeTuIKapOaMon|
N F -1,6-nnazabunukio[3.2.1]okr-3-eH-6-
g \O/Sr OH WJT|OKCH | YKCYCHOM KUCIIOTHI TIUTHEBAS
Collb
8]
90 /C”) stun-2-(((2S,5R)-2-kapbamonn-4-
HNT METHUJI-7-0KCO-1,6-
N nua3zaduukiio]3.2.1]okr-3-eH-6-
1 F e WT)OKCH)-2, 2-1uTOpaeTaT
o O
@]
91 o) 2-(((2S,5R)-2-kapbamomn-4-meTui-7-
)l,,, okco-1,6-grazabunnkiio[3.2.1]okr-3-eH-
HoN X y
N 6-um)okcu)-2,2-nupTopyKCycHON
e KUCIIOTBI JIATHEBASI COJIb
J—N, )S(OH
®) @)
O
92 (? s>tun-2-(((2S,5R)-2-kapbamon-4-
HZNJ"' N MeTuI-7-0Kco-1,6-
N nuazabuumkiiof3.2.1]okr-3-eH-6-
N WJT)OKCH )areTar
O)_ \O/YO\/
0]
93 O 2-(((2S,5R)-2-kapbamomnn-4-meTui-7-
/”/ okco-1,6-nuazabunmkio[3.2.1]okr-3-eH-
H2N ! X T
Q/ 6-MIT)OKCH )yKCYCHOM KUCJIOTHI JIUTHEBAS
N 1 COJIb
o]
94 N\\, >Tin-(2R)-2-(((2S,5R)-2-unano-4-
T METHJI-7-0KCo-1,6-
N F nuazaduiukio[3.2.1]okr-3-eH-6-
J—N_ = 2-
5 % /\ﬂ/o ~ W1)oKcH)-2-propanerar
O
95 N%\/, (2ZR)-2-(((2S,5R)-2-1tnano-4-mernin-7-
N okco-1,6-nrazabunmkio[3.2.1]okr-3-eH-
N F 6-UIT)OKCH )-2-PTOPYKCYCHOHN KHCIOTBI
)‘N\ - JIMTHEBAs COJIb
o) O/\H/OH
O
96 0 uzonponui-2-(((2S,5R)-2-kapbamons-
HQNJ"" N 4-metun-7-okco-1,6-
N nuazadbuiukio[3.2.1]okr-3-eH-6-
N WT)OKCH)arleTat
o} ko)
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CoennneHus cornacHo u3odpereHuo BkmoyaroT coenuaenus popmyi (1), (1a), (1I), (ITa), (IID),
(IlTa), (IV), (IVa), (V), (Va) B popme cBOOOTHOTO OCHOBaHMS (HE3aPSKEHHOM), a TaKkKe UX

(hapManeBTHYECKU MTPUEMJIEMBbIE COJIH.

AJIKMJI — B KOHTEKCTE HACTOALLEr0 JOKYMEHTA TEPMUH AJKUI» OTHOCHUTCS K HACBILIEHHBIM
YIJIEBOAOPOAHBIM paJuKajaM C JIMHEHHONW W Pa3BETBICHHOM LIETBbIO, UMEKOLIUM YKa3aHHOE
YHUCJIO aTOMOB yriiepona. CCbUIKU Ha OTAEIbHBIE aJKWIbHbBIE TPYIIbI, TAKUE KaK PO,
XapaKTEePU3YIOT TOJbKO BAPUAHT C JIMHEWHOW LEMbKD, & CCbUIKM HA OTAEJbHbBIE AJIKUJIbHBIE
TPYINBI C PAa3BETBICHHON LENbH), TAKUE KAK «U3OMPOMII» U «3-INEHTUID), XapaKTEPU3YIOT
TOJIBKO BAPUAHT C Pa3BETBICHHOMN LIETIbI0. B 0THOM 13 aCIIEKTOB «aJIKHIT) MPEACTaBIISET COO0H

MCTHJIL.

lajoreH — B KOHTEKCTE HACTOSINEr0 JOKYMEHTa MOAPAa3yMeBAETCsl, YTO TEPMUH «TaJOTeH»
BKJIOUaeT ¢Grop, xyuop, OpoM U nox. B 0JHOM M3 aCIeKTOB «rajoreH» MOXKET OTHOCUTBCS K
¢Topy, xI0py M OpoMy. B ele omHOM acnekTe «rajJoreH» MOMKET OTHOCHTBCS K (PTOpy WIN
XJopy. B emie onHOM acmekTe «rajno» MOXET OTHOCHThCS K GTopy. B eme ogHOoM acnexre

«TaJIOTr€H» MOXKET OTHOCUTBHCS K XJIOPY.

laoreHanKua — B KOHTEKCTE HACTOSIIIErO JOKYMEHTA MPEACTABISET COOOM «aJKUJIbHBINY

(dbparMeHT, KaK OMpeneseHo BBIIE, 3aMELIEHHbIM OJHUM WM 0OoJiee aTOMaMH rajoreHa. B

OJTHOM M3 aCMEeKTOB «TaJOTeHANKID MOXeT npenctasisith coboit —CHF», -CH2F umu -CFs.

[[ukioaJkua — B OJHOM U3 AacCleKTOB «UMKJOAJIKWI» OTHOCUTCA K HACBILIEHHOMY
MOHOIIUKITUYECKOMY YTJIEPOIHOMY KOJbLly, ofqHa uiau Oojee rpynmn -CHz- kotoporo Moryt
OBITh HEOO3aTEJIPHO 3aMEHEHbI COOTBETCTBYIOLINM uncioM rpym -C(O)-. MiurroctpatuBHbIe
MPUMEPbl  IHUKJIOAJKWIIA» BKJIIOYAIOT IUKJOMPOMMJI, LMKJIOOYTHI, LHMKJIONEHTHI W
[UKJIOMIEHTEHWI. B OJTHOM U3 acmeKTOB «3-5-4JIeHHbIN KapOOLMKIINID MOXKET MPENCTaBIISTh

cO0OH LIMKJIOMPOITHIL.

5-7-4NeHHBI TE€TEPOLMKINIT — TEPMUH «5-7-UJIEHHBI TeTePOLUKINIY OTHOCUTCS K
HACBIIIEHHOMY WJIH 4YaCTUYHO HACBIIIEHHOMY HEAapOMAaTHUYE€CKOMY MOHOLUKINYECKOMY
KOJIBILY, COZIEpIKAIIEMy OT 5 10 7 aTOMOB KOJIbLIA, TIO MEHBIIIEH Mepe OINH U3 KOTOPBIX BBIOpaH
U3 a30Ta, Cepbl U KUCIopoaa, u rpymnmna -CHz- KoToporo MoskeT ObITh He0O3aTeNbHO 3aMEHEHa

rpymmnoii -C(O)-. AHanoru4Ho, «S5-0-4JeHHbII TeTePOLUKIMIY OTHOCUTCS K HACBHIIIEHHOMY
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WIM YaCTHMYHO  HACBILEHHOMY  HEAapOMAaTHYECKOMY  MOHOLUKJIMYECKOMY  KOJbLY,
cozepskaiieMy ot 5 10 6 aTOMOB KOJIbIIa, IO MEHBIIEH Mepe OAUH M3 KOTOPBbIX BBIOpaH U3
a3o0Ta, cepbl U Kuciaopoxaa, u rpynmna -CHz- koToporo Moxxer ObITh HEOOS3aTENbHO 3aMEHEHA
rpynmoi -C(O)-. Eciiu He yka3aHo HHOe, «5-7-4JIeHHbIe TeTePOLHKIMIbHBIEY U «S5-6-4JIeHHbIE
reTePOLMKIIMIbHBIE» TPYIIBI MOTYT OBITH CBS3aHBI YIJIEPOAOM MK a30TOM. KonbLesbie
aTOMBI a30Ta MOTYT OBITh HEOOSI3aTENIPHO OKHUCIIEHBI ¢ 00pa3oBaHueM N-okcuna. KonpLesbe
aTOMBbI Cepbl MOTYT OBbITh HEOOS3aTENbHO OKUCIEHbI C O0pa3oBaHHUEM S-OKCHAOB WU
cyabpoHoB. MnmocTpaTiBHBIE PUMEPBI «S5-7-4JIEHHOTO TeTePOLUKIIMIA» U «S5-O-4JIEHHOTO
FeTepOLMKIINIA»  BKJIKOYAKOT, HE  OrPaHUYMBASICh  IEPEUUCICHHBIM,  a3€TUAUHUI,
nuokcupoTerparunporuodper, 2,4-IMOKCOMMHUIA30MUINHII,  3,5-THOKCOMUIICPUINHIIIL,
bypaHui, UMUAA30IMI, W30THA30JIMI, W30KCA30JMI, MOP(OIMHUI, OKCA30JIMJI, OKCETaHMI,
OKCOUMUIA30JIUIUHNIL, 3-0kco-1-nunepazunu, 2-OKCONMUPPOIUAUHNII, 2-
okcoTerparuapodypanu, okco-1,3-THa3oauIuHII, MUNePa3uHWI, MUNEePUnI, 2H-nupanun,
MUPA30JIWIL, TUPUAUHIIL, TUPPOIIUIL, TUPPOIUAUHIIL, TUPUMUIUHUI, TUPAZUHUIL, TUPA3OIIUIL,
NUPUAA3UHWI, 4-TTUPUAOHUI, TeTParuapoypaHu, TeTparuapONnupaHmi, Thasomw, 1,3,4-
THUAJMA30JINJI, THA3OJUAUHWI, THOMOpdoauaui, Tuodhenmn, 4H-1,2,4-rpra3osui, mUupUIuH-
N-okcuaun, TETPasONWl, OKCAAWa3oJWi, TPHUA30JdWI, [HUPA3UHWJ, TPUA3UHWI U
TOMOINUINEPUANHIWI. B OOHOM U3 BAapUAHTOB OCYINECTBJIEHUS TEPMUHBI «5-7-UJIE€HHBIN
TeTEPOLMKIMI» U «S-O-YJIEHHBIH T€TEePOLMKIMIY BKIHOYAIOT cuaepodopsl U3 5-7 wim 5-6

YJICHOB, COACPKAIIUE 1O MeHbII el MEpPE OAUH IeTCPOaTOM.

S- wau 6-4JICHHBIM TeTepoapusl — TEPMHUH «S5-0-4JIeHHbIH TeTepoapuil» OTHOCUTCA K

MOHOLIMKJIMYECKOMY apOMAaTHYE€CKOMY I'e€TepOLUKJINIBHOMY KOJIbLlY, COAEp:KalemMy S5 uim 6
KOJIBLIEBBIX aTOMOB, 10 MEHBIIEH Mepe OMH U3 KOTOPBIX BBIOPAH U3 a30Ta, CEPhl U KHCIOPOAA.
Ecnu He yka3zaHO WHOE, «S5-0-ujieHHBIE TeTePOAPHIIbHBIEY» TPYIIIBI MOTYT OBbITh CBSI3aHBI
yriaepoaoM win a3oToM. KoJblieBble aTOMBI a30Ta MOTYT OBITh HEOOSI3aTEIbHO OKHCIICHBI C
oOpazoBanneM N-okcuna. KonbLeBble aTOMBbI Cepbl MOTYT OBITh HEOOS3aTENIbHO OKUCIIEHBI C
oOpazoBanueM S-okcunoB. HIUIOCTpaTUBHBIE MPHUMEPBI «S5-0-UJIEHHOTO TeTepOaApHIIa»
BKJIFOYAIOT (PYpaHWJ, HUMHUAA30JMJ, H30THA30JIMJ, HW30KCA30JI, OKCA30JIMJI, IUPA3HHUI,
MU PA30JIII, MTUPUAA3SUHWII, TUPUMUIUHWI, MTHPUIAUHWI, TUPPOJIHIL, TETPA30III, THAIUA30IIIII,

THA30JIW, THODEHHIIT M TPUAZOJINIL.

HeoOsi3aTenbHO 3aMeIeHHBIE — B KOHTEKCT€ HACTOALIETO JOKYMEHTAa BBIPAYKEHHE

«HE00s3aTEILHO 321M6H.[6HHI:>II>1)) YKa3bIBA€T HA TO, YTO 3aMCLICHUE ABJIACTCH HeO6$I3aTeJ'IbeIM,
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U, CIIeNOBATeNIbHO, YKA3aHHAsI TPYIMIa MOXKET OBITh 3aMEIIEHHOW WM He3aMelleHHOW. B
ciydae HEOOXOIMMOCTH 3aMELIeHHs] COOTBETCTBYIOIIEE KOJMYECTBO aTOMOB BOIOPONA B
YKa3aHHOW TPyIIe MOXXET ObIThb 3aMEHEHO BBIOOPKOH M3 YKa3aHHBIX 3aMECTHTENeH mNpu
YCJIOBUH, YTO HOPMAaJIbHAs1 BAJICHTHOCTb ATOMOB B KOHKPETHOM 3aMECTUTENIE HE NIPEBBILICHA U

4TO 3aMCIICHUEC TPUBOAUT K IMOJIYUYCHUIO CTaOUJIBLHOTO COCIHNHCHMA.

B onHOM M3 acmekToB, Koraa KOHKpPETHas rpynma o0O3Ha4deHa Kak HeoOsS3aTeNbHO
3aMelIeHHass OAHMM MM OoJjiee 3aMECTHTENSIMM, 5Ta KOHKPETHAs Tpylra MOXeT ObITh
He3aMeLIeHHON. B ellle 01HOM acrnekTe KOHKPETHas FpyIna MOXET HECTH OJJUH 3aMECTHUTEb.
B ewme onHOM acnekTe KOHKPETHBIM 3aMeCTUTENb MOXKET HECTH [Ba 3amecTuress. B emne
OJIHOM acCINeKTe KOHKpETHas rpyIma MOXET HeCTU TPU 3aMecTuTensd. B eme onHOM acrekte
KOHKpEeTHasl TpPyNNa MOXKET HECTH 4YeTbIpe 3aMecTuTess. B JONONHUTENTbHOM acHeKTe
KOHKpETHasi TPyINa MOXKeT HECTU OAMH WU [1BA 3aMeCTUTENs. B ele 0HOM TONOIHUTENBHOM
acriekTe KOHKPETHAsl TPyIIa MOXeT ObITh He3aMEIEHHOH MM MOXKET HECTHU OJHMH WU J1Ba

3aMCCTUTECJIA.

dapMalleBTHUECKU TNPHEMJIEMbIII - B KOHTEKCTE HACTOSIIErO AOKYMEHTa BbIPAKCHUE

"(hapMaleBTUUECKH TMPUEMJIEMbIH" OTHOCUTCS K TaKUM COEIMHEHUSIM, BEIIEeCTBaM,
KOMIIO3UIUSIM /WA JIEKAPCTBEHHBIM (hOpMaM, KOTOpbIE ¢ MEIUIIMHCKOW TOYKH 3PEHHUS
MOAXOMAST AJIsI MPUMEHEHUs], MOAPAa3yMEBAIOIIEro KOHTAKT C TKAHSIMH YeJIOBEeKa U JKHBOTHBIX,
0e3 upe3MepHO TOKCUYHOCTH, Pa3IpaKeHUs, aJNIEPTUIECKON PeakIuu WK APYTUX TpodyieM

WJIN OCJIOXKHEHUH, COOTBETCTBYIOIIErO Pa3yMHOMY COOTHOIIEHHUIO PUCK/TIOJB3A.

IIpoaekapcTBO — B KOHTEKCTE HACTOSLIETO JOKYMEHTA TEPMUH KIIPOJIEKAPCTBOY» OTHOCHTCS K
XUMHYECKU MOAN(PULIMPOBAHHOMY BapHAHTY (hapMaKOJIOTHIECKH AKTUBHOTO Ar€HTa, KOTOPbIH
NpeTeprieBaeT MpeBpalleHue i1 Vivo ¢ BBICBOOOXKIEHHEM AaKTHBHOTO JIEKApCTBEHHOTO
cpeactsa. (Cm. Rautio, J ., et al., Prodrugs: Design and Clinical Applications, Nature Rev ., vol.
7, page 255 (mapt 2008 1.)). B HacTosmeM H300pETEHNH MPOJIEKAPCTBA UCTIONB3YIOTCS IS
TOro, 4YTOOBI CHEeNiaTh AaKTUBHbIE COSAMHEHHS-MHIHOUTOPBI OeTa-JakTaMas MepopajbHO

6I/IOI[OCTy1'IHI:>IMI/I MOCJIC BCAChIBAHUA U3 YKECITYy JOYHO-KUIIEYHOI'O TPAKTaA.
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OddexTrBHOE KOIMUECTBO — B KOHTEKCTE HACTOSIIErO JOKYMEHTA BbIpakeHne «3¢p(HeKTHBHOE

KOJINYECTBO» O3HAYAE€T KOJHMYECTBO COEAMHEHUS WM KOMIIO3UIMH, JOCTaTOYHOE MJIs
3HAYUTEIBHOTO U TOJIOKUTENIBHOTO H3MEHEHUSI CHMIITOMOB W/WIIN COCTOSIHHH, MOJJIEKAIINAX
JeyeHno (Hampumep, Ui O00eCHeueHHs] MOJIOKHUTEIBHOTO KJIMHUYECKOrO OTBETA).
O¢pdexTnBHOE  KONMMYECTBO  AKTUBHOIO  HMHIPEOHEHTAa Ui HUCIIOJNb30BAaHUS B
bapMareBTHUECKOW KOMITO3UIMK Oy[eT BapbUpPOBaTh B 3aBHCHMOCTH OT KOHKPETHOTO
COCTOSIHUS, TOMJIEKAINErO JIEYEHUIO, TSKECTU COCTOSHUS, NMPOAOJDKUTENBHOCTH JICUSHMUS,
XapakTepa  COMYTCTBYIOLIEH  Tepamuu, KOHKPETHOrO  HCIOJBb3YEMOIO  AKTUBHOTO
UHTpeaueHTa(oB), KOHKPETHOTO  HCHOJb3yeMOro  (papMaleBTUYECKH  IPUEMIIEMOrO
sKkcuunueHTa(oB)/HocuTeNsi(ei) U aHaJOrHYHBIX (DAaKTOPOB B MpeaesiaX 3HAHUM U OIbITa

JieHalero Bpayda.

Coenunenuss popmyn (1), (Ia), (II), (Ila), (III), (Illa), (IV), (IVa), (V) u (Va) moryt
o0pa3oBbiBaTh CTaOWIbHBIE (hapMAllEeBTHUECKH NPUEMIIEMble COJIM C KHCJIOTaMH WIIN
OCHOBaHMSIMH, M B TaKHX CIy4asX MOXET ObITb L1el1ecOOOpa3HbIM BBEACHUE COSTUHEHUS B
Buze coiu. IIpumepr! KUCIOTHO-aIAMTUBHBIX COJIEH BKIFOYAIOT alleTar, ajumar, ackopoar,
Oenzoar,  OenszoncynbpoHar,  OukapOonar,  Oucynedpar, Oyrupar,  kamdopar,
kaMpopcyabpOHAT,  XOJHH,  LUTPAT, LUKIOTeKCHICYJb(amaT,  IHITHICHIUAMUH,
ATaHCYJIb(POHAT, (pymMaparT, TIIyTaMaT, MIUKOJST, TeMHUCYJIb(aT, 2-rHIPOKCUITUICYIb(OHAT,
TeNTaHoaT , TeKCAHOAT, TUAPOXJIOPU, THAPOOPOMHUI, THAPOUOIUA, TUAPOKCHMAJIEAT, JIAKTAT,
MajiaT, MaJjieaT, METaHCYJb(QOHAT, MErTIOMHH, 2-HadTaluHCYIb(QOHAT, HUTPAT, OKCAJaT,
namoar, nepcyibdar, ¢enunanerar, ¢ocdar, audocdar, muUKpar, MUBANAT, MPOIHOHAT,
XUHAT, CAJIMLINJIAT, CTeapaT, CYKIHHAT, CyJbdamar, cyib(aHuiart, CyabdaT, TapTPaT, TOZHIAT
(m-ronyoncynabpoHar), TpudTopaneTat u yaaekaHoat. [[puMepbl OCHOBHBIX COJIEH BKIIFOYAOT
COJI aMMOHHST; COJI IIEJIOYHBIX METAJJIOB, TAKUE KaK COJIM HATPHSL, JIUTUS U KM, COJH
II€JIOYHO3EMENIbHBIX METAJJIOB, TAKUE KAaK COJIM AFOMUHMS, KAJIbLUS M MAarHusi, COJU C
OPTaHUYECKUMHU OCHOBAaHHUSIMH, TAKHUMH KakK COJM JUIHUKJIOTeKCUIaMHUHA W N-MeTHJ-D-
IJIFOKAMHUHA;, B COJTM C AMUHOKHCIIOTAMH, TAKUMH KaK aprHHUH, JIN3UH, OPHUTHH U TaK Jajee.
Takske OCHOBHbIE a30TCOAEPIKALLHE MPYIIITBI MOTYT ObITh KBATEPHU30BAHbBI TAKHMU areHTaMH,
KaK. HU3ILINE AJKIITAJOTCeHUIbl, TAKHE KaK METHJI-, STHJ-, MPONII- U OyTHJITaJOreHHUIB;
IUATIKUJICYNb(AThL, TAKHE KaK AUMETWI, AUSTHI, AUOYTHII, TUAMUIICYJIb(AThL, FaJOTeHU/IbI C
JUIMHHOW LEeMbI0, TaKue Kak JAeLWI-, Jaypuil-, MHPHUCTUI- M CTeapUIraJlOTeHHIbI;
ApUJIATIKWITAJIOTeHU/IbL, TAKHE Kak OeH3mOpomun, u apyrue. HerokcnuHble (U3HONIOTHYECKH

MNPUEMIIEMBIE COJIU ABJIAIOTCA MNPECANOYTUTECIBHBIMHA, XOTA APYTUEC COJIM TAKKE MOI'YyT HalTH
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NPUMEHCHUEC, HAIPUMEDP, AJIA BbIACICHUA UJIN OUUCTKHU IMMPOAYKTA.

Conu Moryt ObITh MOJy4YeHBI OOLIETPUHSATHIMH CIIOCOOAMH, TAKHUMH KaK B3aUMOICHCTBHE
nponykta B (opMe CBOOOAHOrO OCHOBaHMS C OJHUM HIM Oojiee SKBHBAJIEHTAMHU
COOTBETCTBYIOLIEH KUCIOTBI B PACTBOPUTEINE WU CPEAE, B KOTOPOH COJIb HEPACTBOPUMA, HIIH
B PacCTBOPUTEJIE, TAKOM KaK BOJIa, KOTOpAsl yAAJSETCsl B BAKYyMe WJIH IyTeM JTHO(UITU3aLnH,
Wi nyTeM OOMeHa aHHOHOB CYINECTBYIOINEH COJM Ha JPYrod aHMOH HAa MOAXONSIIEH

UOHOOOMEHHOU CMOJIE.

Korna COCAUHCHUEC, PACKPBITOC B JAHHOM AOKYMCHTEC, OMMUMCAHO C MOMOIIBIO HAa3BAHUS WUJIH
CTPYKTYPbI U UMECT OAWH HUJIN Oonee XHUPAJbHBIX LICHTPOB, U KOIr'lIa HA3BAHUEC HUJIU CTPYKTYypa
OXBaTHIBAET OoJIee OOHOI'0 CTEPECON3OMEPA, HAIPUMED, HE 0003HaueHa CTCPECOXUMMUSA OJHOIO
uau 6ojee XUPAJbHOrO LEHTPA, NOAPA3YMEBACTC, YTO HA3BAHUC UJIU CTPYKTYpa OXBATBIBACT

BCE€ TaKUE CTCPECON3OMEPHI U UX CMECH.

CuHTe3 OonTHYEeCKH aKTUBHBIX (POPM MOKET OBITh OCYINECTBIIEH CTAaHIAPTHBIMH METOIaMHU
OPraHMYeCKON XUMHH, XOPOIIO M3BECTHBIMH B JAHHOW OOJIACTH TEXHUKHU, HAIPHUMeEp, ITyTeM
CHUHTE34a U3 ONITHYCCKU aKTUBHBIX HCXOAHBIX BCIICCTB UJIU Pa3aACIICHUA paL[eMH‘-IeCKOfI (bOprI.
PaLIeMaTbI MOT'yT OBITD pa3aciacHbl Ha OTACIBbHBIC OJHAHTHOMEPBI C HCIIOJb30BAHHUEM
U3BECTHBIX MeTonoB (cM., Hampumep, Advanced Organic Chemistry: 3rd Edition: author J
March, p104-107). Tlomxonsmuii MeTOA BKIOYAaeT OOpa3OBaHUE TUACTEPEOMEPHBIX
IMMPONU3BOAHDBIX nyTeEM BSaHMOHeﬁCTBHH pauneMHU4IECKOro BELIECTBA C XHpPaJIbHBIM
BCIIOMOTATEbHBIM  BEIIECTBOM  C  MOCIENYIOIIUM  pasfesieHHEM, HarpuMep
XpOMaTOFpa(bI/ILIeCKI/IM, AUACTEPEOMEPOB U 3aTEM OTUICIINICEHUEM BCIIOMOTaTECJIbHBIX BEIICCTB.
AHaOru4yHbIM o6pa30M BBIICYIIOMAHYTAass AKTHBHOCTb  MOKET OBITH OLICHEHa C

UCTIOJIB30BAHUEM CTAHAPTHBIX JJAOOPATOPHBIX METOAMK, YIIOMSIHY THIX HIKE.

Crepeonsomepbl MOTYT OBITh pa3/eleHbl C TIOMOLIBIO OOBIMHBIX METOAWK, HAIPUMED,
xpomarorpadun nin GpakMOHHONW KPUCTATUTU3ALUN. DHAHTHOMEDPBI MOTYT OBITh BBIIEJICHBI
NyTEM pa3eIeHHs paLeMara, HarpuMep, nyTeM QpakHOHHON KPUCTAJUTM3ALNH, Pa3ieTIeHUs
i BOXKX. [lnactepeon3oMepbl MOTYT OBITh BBIAENIEHBI Pa3AeICHUEM Oaroaapst pa3indaHbIM
¢u3nyeckuM  CBOWMCTBAM  AMACTEPEOU3OMEPOB,  HANpHUMEp, MyTeM  (PaKIUOHHOU
kpuctammzanu, BIXX wm  ¢dmm-xpomarorpagumn. B kauecTBe anbTepHATHUBEL,

KOHKPETHBIE CTCPCOUIOMEPBI MOIYT OBITb MOJIy4YCHbI MyTEM XHUPAJIBHOTO CHHTE3a U3
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XHUpPAJIbHBIX HCXOAHBIX BELICCTB B YCJIOBHAX, KOTOPbIC HE BBI3bIBAOT PALCMHU3AILUI0 HIINU

SIUMECPU3AIUI0, WU MYTEM ACPUBATU3AUUN C XUPAJbHBIM PECATCHTOM.

Korma koHkpeTHbIl crTepeonzomep 00O3Ha4YeH, CTPYKTYpHO WJIM Ha3BaHHUEM, OH
NPEANOYTUTENIBHO OTAEJIEH WIN 10 CYIIECTBY BBIIENEH U3 APYTHX CTEPEOM30MEPOB TOTO JKE
coenuHEeHUs. B OmHOM W3 AacmekToB CMech, COAeprKalasi KOHKPETHBIM CTepeon3omep
coequrenust popmyn (I), (Ia), (II), (Ila), (III), (Illa), (IV), (IVa), (V) wm (Va), Mmoxer
conepxkatb MeHee 30 macc. %, B yacTHOCTH, MeHee 20 macc. % u, B 4aCTHOCTH, MeHee 10 macc.
% ApPYyrux CTepeon3OMepOB TOTO XKe COeTUHEHMs. B elle 0HOM acrekTe CMech, Coeprkalnas
KOHKpeTHBIN cTepeonzomep coenunenus gopmya (I), (Ia), (II), (ITa), (III), (ITa), (IV), (IVa),
(V) wa (Va), moxker comepkatb MeHee 6 macc. %, B "acTHOCTH, MeHee 3 macc. % U, B
JaCTHOCTH, MeHee 2 macc. % JPYyrux CTEPEOM30MEpOB 3TOr0 coenuHeHMs. B eme omHOM
acriekTe CMeCh, COAeprKalnasi KOHKpeTHbIH crepeonsomep coenunenus popmyn (I), (Ia), (ID),
(ITa), (IIT), (ITa), (IV), (IVa), (V) unu (Va), moxkeT conepskaTb MeHee 1 mMacc. %, B 4aCTHOCTH,
meHee 0,5 macc. % u, B yactHocTH, MeHee 0,3 macc. %, B uactHocTH, MeHee 0,1 macc. % apyrux

CTCPCOU3OMEPOB STOIO COCANHCHMUS.

B omHOM U3 acmekTOB TEpPMUHBI «UH(pEKUus» u «OakTepuasnbHas WH(EKIHsS» MOTYyT
OTHOCHTBCSI K THHEKOJIOrnYeCcKoi nHpekunu. B emme oqHOM acnekTe TepMUHbI KMHGEKLUT) U
«bakTepuasbHas HHPEKIUS» MOTYT OTHOCHTBLCS K MH(pEKIUH nbixatenbHbix nyteit (UI1). B
eIe OTHOM acTeKTe TEPMHHBI KMHPEKIUs» U «OaKkTepuasbHas HHQEKLHT» MOTYT OTHOCHTBCS
K 3a0oeBaHuIO, TMepeJaBaeMOMy TIOJOBBIM NyTeM. B eme OJHOM acheKkTe TepMHUHBI
«uH(pexuus» u «bakrepranbHast HHPEKIHs» MOTYT OTHOCHTBCS] K HEOCIOKHEHHOW MH(EKIIH
mouesbiBOmsAmMX nyTed (MMII). B eme onmHOM acnekte TEpMUHBI «UHPEKUUS» U
«OakTepuaabHas HHPEKIHI» MOTYT OTHOCUTBCS K OCJIIOKHEHHON HH(EKLIUH MOYEBbIBOSIIINX
nyteit (OMMII). B nomosHUTENBPHOM acrekTe TePMHUHbI «MHPEKuMs» U «OakTepuanbHas
UHQEKIHs» MOTYT OTHOCHTBCS K OCTPOMY IPUCTY Iy XpoHH4Yeckoro Oporxuta (OITXb). B eme
OJTHOM JIOTIOJIHUTEIBHOM AaCIEKTe TEPMHUHbI «UH(PEKIHs» U «OakTepuajibHas WHQPEKID
MOTYT OTHOCHTBCS K OCTPOMY OTHTY CpPEAHEro yxa. B OJHOM M3 acreKTOB TEPMHUHBI
«uH(pexkuus» u «bakrepranbHast HHQEKIHs» MOTYT OTHOCUTBCSI K OCTPOMY CHHYCHUTY. B erne
OJTHOM aCIeKTe TEPMUHBI «UHPEKIusI» U «OakTepuanbHasi HHPEKIHUsT» MOTYT OTHOCHUTBCS K
UH(EKINH, BbI3bIBAEMON JIEKAPCTBEHHO-YCTONUMBBIMU OakTepusiMu. B eme ogHOM acmekrte
TEPMHUHBI «UHpEKIus» U «OakTepuanbHas HHPEKUUS» MOTYT OTHOCUTBCS K CEICHCY,

OOyCIIOBJICHHOMY KaTeTepoM. B eme OIHOM acmekTe TepMHUHBI «UHOEKIUs» |
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«OakTepuanbHas MHQEKINT» MOTYT OTHOCHTHCS K LIAHKPOHUAY. B HONMOTHUTENBHOM acmekTe
TEPMUHBI «UHPEKIU» U «OakTepuanbHas HHYEKIHsI» MOTYT OTHOCUTBCA K XJIaMHIuH. B eme
OJHOM JIOTIOJIHUTEJILHOM AaCIIEKTe TEPMHUHBbI «UH(PEKIHs» U «OakTepuaibHas HWHQPEKIII»
MOT'YT OTHOCHTBHCSI K BHeOOIbHMYHON mHeBMOoHUH (BBII). B eme ogHOM momonHUTENTEHOM
acrieKTe TEepPMUHBI «HMHpeKuus» U «OakTepuandbHass HMHQPEKUUS» MOTYT OTHOCHTHCS K
OCJIOKHEHHOW MH(QEKUMH KOXHU MU KOXHBIX CTPYKTYp. B ONHOM M3 acmnekToB TepMUHBI
«uH(pexuus» u «bakrepranbHast HHPEKIHs» MOTYT OTHOCHTBCS K HEOCTIOKHEHHON NH(EKIIH
koku u koxHbIX cTpykTyp (MKKC). B eme onHoM acrekre TepMUHBI «HH(DEKIHS» U
«OakrepuanbHas MHQEKIHs» MOTYT OTHOCHTBCS K SHAOKapauTy. B eme onHoMm acmekte
TePMUHBI «UHPEKIs» U «OakTepuainbHasi MH(EKIHs» MOTYT OTHOCUTbCA K (heOpuibHOM
HelTporneHny. B ele omHOM acnekTe TepMUHBI KMHPEKIHT» 1 «OakTepuanbHas NHEKIUD
MOTYT OTHOCHUTBCSI K TOHOKOKKOBOMY LEPBULIUTY. B OMOJIHUTENBHOM acrekre TepMUHBI
«uHbpekma» U «0akrepuagbHas HHYEKLIUs» MOTYT OTHOCUTBCS K TOHOKOKKOBOMY YPETPHUTY.
B eme omHOM JONMOJHHUTENBHOM acleKTe TepMHUHBI «uH(peKkuus» u «OakTepHaIbHas
nH(}EKUs» MOryT OTHOCHTBCS K HO30KoMHuanbHOM nHeBMoHuU (HIT). B eme onHoM acmekre
TEepPMUHbI «UHPEKIH» U «OakTepuanpHas HHQEKLIUs» MOTYT OTHOCHTBCS] K OCTEOMHUENHTy. B
JOMOJHUTENIBHOM AaCIeKTe TePMHHBI «MHpEKIHsa» M «OakTepuaibHas HH(PEKUUS» MOTyT
OTHOCUTBCSI K CENCUCy. B ele 0HOM OMOJHUTEIbHOM acleKTe TEPMUHBI «MH(DEKIHsI» U
«OakTepuasbHas MHPEKLUUS» MOTYT OTHOCUTBCS K cuWiINCy. B HONMOSHUTENBHOM acmekTe
TepMuHbl  «UHpeKIms» U «OakTepuanbHas ~ WMHQPEKLHs» MOTYT  OTHOCUTBCA K
untpaadbnomuHanpHo wHpekuuu (MAM). B ogHOM M3 acmekToB H300peTEeHHs] TE€PMUHbBI
«uH(pexuus» 1 «0akTepuanbHasi HHPEKIUs» MOTYT OTHOCUTBCS K MH(EKIUH, BBIOPAHHOH U3
IPYIIBL, COCTOSIIEH M3 OCIOKHEHHOW WH(EKIIMH MOYEBBIBOISALINX MyTeH, HEOCIOKHEHHON
UHQEKIIMH MOYEBBIBOISAIINX MyTeH, WHPEKIMH MOoYeK, MH()EKINU HIKHHUX bIXaTeIbHBIX
nyTeH, HO30KOMHUAJIbHOM OaKTepUaIbHON THEBMOHUH, THEBMOHHUH, OCTPOMY OaKTEpHATBHOMY
NPOCTATUTY, OCTPOH OakTepuanbHOM HHPEKUMH KOXKU M MSITKHX TKaHEH, CerCcucy,

uHTpaadaOMUHAIBbHON HHEKIMH U HH(PEKLNH, CBA3aHHON ¢ TnabeTH4eCcKOi CTOMOi.

B omHOM U3 BapuUaHTOB OCYIIECTBJICHUS H300pETEHHs TEPMUHBI «HHDEKIHs» U
«OakTepuanbpHas WHQPEKIUS» OTHOCATCS K HMH(MEKUWH, BBI3BAHHOW TIPaMOTPHLATEIbHBIMU
OaKkTepusiIMH, TaK)Ke Ha3bIBAEMOH «TpaMOTpHLATENbHON HHpekuueih». B oqHOM U3 acnekToB
5TOr0 BapHAaHTAa OCYIIECTBJICHUS TpaMOTpHULATENbHAass HWH(EKIHs TNpencTaBisieT CoOOH
UH(EKIHI0, YCTOWYMBYIO K OOHOMY MM Oojiee aHTUOMOTHKaM. B OHOM M3 acmeKTOB 3TOro

BapUAHTA OCYLIECTBJICHUS rPaMOTpHLIATENbHAS HH(EKIMS MpeacTasiser coboil nHpekumto ¢
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MHO>KECTBEHHOM JIEKAPCTBEHHONW YCTOMYMBOCTBIO. B ONHOM M3 acmeKkTOB 3TOr0 BapHUaHTa
OCYILECTBIIEHHUs] IPaMOTPHUIATENbHAs MH(EKIHs BbI3BAaHA ONHUM MK OoJiee MaTOreHaMu
Enterobacteriaceae spp. B 0OmTHOM M3 acreKTOB 3TOr0 BapHaHTAa OCYIIECTBJICHUS] OJUH MU
Oonee maroreHoB Lnferobacteriaceae spp. BKIIOYAOT OAWH Wiu Oonee u3 [ coli, K.
pneumoniae, K. oxytoca, C. freundii, C. koseri, E. cloacae, P. mirabilis, M. morganii w/vnu S.
marcescens. B OIHOM W3 acreKTOB 3TOro BapHUaHTa OCYIIECTBIEHHs OAWH WU Ooiee
natoreHoB [Lnterobacteriaceae spp BKIHO4YaeT OAMH WM Oojnee matoreH u3 F. coli wmm K.
pneumoniae. B erme OIHOM acmeKTe 3TOr0 BapUaHTa OCYLIECTBIEHHUS IPaMOTPHLIATENbHAS
uH(EKLUUs BbI3BaHA OJHUM WJIH OoJiee HEeCYyIIMMU OMOJIOTHYECKYI0 Yrpo3y maroreHamu. B
OJHOM M3 acCIeKTOB 3TOrO BapHaHTAa OCYLIECTBIECHUS OIWUH WM Ooyiee HECyLINX
OHMOJNIOrNYECKYI0 yrpo3y MaTOreHOB MPENCTaBIAT coOoit Burkholderia spp., Y. pestis w/unn
F. tularensis. B moOoM M3 5THX acleKTOB BapHaHTa OCYINECTBIEHMS OAMH Wiu Oosee
IPaMOTPHLIATENIbHBIX ATOTEHOB MOTYT JKCIPECCHPOBAaTh OOUH MM Oojiee (HepMEHTOB
CepHHOBBIX OeTa-Takramas. B 0JHOM M3 aCeKTOB 3TOr0 BapHaHTa OCYIIECTBICHHUS OJUH WIIN
Gonee (pepMEHTOB CepUHOBBIX OeTa-JaKkTaMa3 BKIIOYAIOT OAHY WM Oosee Oera-iakramas

kiacca A, knacca C w/unm kiacca D.

Bce BbileynomsiHyTbie MHOEKIMH MOTYT ObITh BbI3BAHBI PA3JIMYHBIMU OAKTEPUSIMHU, KOTOPHIE
MOTEHLIMATBHO MOTYT MOANABATHCS JICUSHUIO 3asIBJICHHBIMU ar€HTaMH 10 OTAEIbHOCTH WJIH B
KOMOWHAIIMM ¢ WHTUOWTOpaMU TMEHULMJUIMH-CBsI3bIBatOIero Oenka. OOuH U3 BapUAHTOB
OCYUIECTBJICHUS] M300peTeHHss OTHOCUTCS K CIOCOOy JiedeHuss OIHOW wim OoJjiee
MEPEYUCIIEHHBbIX BbIIEe WHQEKIUH, BKIIOYAIOIUN BBEIEHUE CYOBEKTY, CTpaJaroiieMy
OakrepuanbHOl nHpeknue, spdextuBroro Komuuectsa coenunenus Gopmya (1), (Ia), (II), (
[Ma), (IID), (IlTa), (IV), (IVa), (V) umu (Va) wim ux dapMareBTHUECKH MPUEMIIEMON COJT B
KOMOWHAIIMKA ¢ TOTIOJTHUTEIbHBIM aHTUOMOTUKOM. B OTHOM M3 acmekTOB 3TOr0 BapUaHTa
OCYIIECTBJICHUS] JIOTIOJHUTEIbHBI AHTHOWOTHK TIPEACTABNIsIET CO0OW OeTa-laKTaMHBbIH
aHTUOMOTHK. B ONHOM M3 acmeKTOB 3TOr0 BapHWaHTA OCYIIECTBJICHHS JOTOJHUTEIbHBIN

AHTHOMOTHUK MPEACTABIIET COOOH MHIMOUTOP MEHULMUTHH-CBSI3bIBAIOLIETO OeKa.

B omHOM 13 acniexToB npemokeno npumeHeHne coenuHenns popmyi (1), (1a), (1D), (Ia), (11D,
(ITTa), (IV), (IVa), (V), umn (Va) wim ero (apManeBTUYECKH MPUEMIIEMON COJH JJIsi
W3TOTOBJIEHUS JIEKAPCTBEHHOI'O CpPEACTBA Ui AOCTIDKeHHsT 3¢pdexra uHruOmpoBaHUs
OaKTepHaTbHOTO TENTUAOTINKAHA, 10 OTACIBHOCTH WJIM B KOMOHMHALMH C MHTHOUTOPOM

NECHULTMJIJIMH-CBA3BIBAIOIICIO 66.]'[1(21, Y TCTIJIOKPOBHOTI'O JKMUBOTHOT'O, TAKOT'O KaK YCJIOBCK.
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B eme ogHOM acniekTe nmpeioskeHo npuMmenenune coenunerust popmyi (1), (Ia), (IT), (I1a), (IID),
(Ilfa), (IV), (IVa), (V), umn (Va) win ero (apManeBTUYECKH NPUEMIIEMON COJH st
W3TOTOBJICHHSI JIEKAPCTBEHHOIO CpeACTBA [UIsA JieueHHss OakTepuasbHONH WHQEKUuu Y
TETIOKPOBHOTO JKUBOTHOT'0, TAKOT'O KaK YeJIOBeK. B OTHOM U3 acnekToB coequHeHue (hopmyt
(D, (Ta), (), (Ta), (OI), (IIla), (IV), (IVa), (V) wmm (Va) unmm ero ¢apManeBTHIECKU
NpUEMIIEMYHO COJIb BBOIST B KOM6I/IHaI_II/II/I C AOIIOJIHUTCIBbHBIM aHTI/I6I/IOTI/IKOM, TAKHUM KakK
Oera-makTaMHbII aHTUOMOTHK. B OJHOM M3 acreKkTOB 3TOro0 BapHaHTa OCYIIECTBIECHHUS
HOHOHHHTeHbeIﬁ aHTI/I6I/IOTI/IK MpeaACTaBIIsACT CO6OI\/'I I/IHFI/I6I/ITOp NEHUITNJIJIMH-CBA3BIBAIOIIICTO
Oenka. B omHOM 13 acieKTOB 3TOr0O BapHaHTa OCYLIECTBICHHS AOTIOJHUTEIbHbBIN AaHTHOMOTHK
npencTasisier co0oi OeTa-nakTaMHbIH aHTUOMOTUK. B OIHOM M3 acmeKkTOB 3TOrO BapUaHTa
OCYLIECTBJIEHHsI OeTa-JIaKTaMHBbIH aHTUOMOTHK BbIOpaH U3 Ledrnomokcuma, negypoKchMma,
TUreMOHamMa, Jsopakapbeda, uedukcuma, uedanekcuHa, uedaapokcuia, uepeTamera,
uedrposmna, uedrudyreHa, uedpauTopeHa, ¢aporeHema, TeOUNEHEMa, AMOKCHLIMJUIHNHA,
kapOeHnIUINHA, nepANHUpA, aMITULMIUINHA, 1eGIUTOpeHa TN UX IpojiekapcTea. B oqHOM
U3 aCHeKTOB ATOr0 BapHaHTa OCYLIECTBJIEHUsI OeTa-JTaKTaMHbII aHTHUOMOTUK NPENCTABISAET
coboit nedrnonokcuma NpokceTHs. B OMHOM M3 acmekTOB 3TOro BapHaHTa OCYIIECTBICHUS
Oera-laKTaMHBII aHTUOMOTHK MpPEACTaBisieT coOoil LedypokcuMa akceTwa. B omHOM u3
aCIEKTOB 3TOT0 BAPUAHTA OCYLIECTBICHUS OeTa-TaKTAMHbIH aHTHOUOTHK MPECTABISIET COOOH
1e(pITOJOKCHM MITH €T0 MPOJIEKapCTBO. B OHOM U3 aCleKTOB 3TOTr0 BapHUaHTa OCYECTBIICHHSI

OeTa-nakTaMHbIA aHTUOMOTHK MPEACTABISIET COOOH LedypOKCUM HITH €ro MPOJIEKapCTBO.

B eme ogHOM acniekTe npeioskeHo npuMmenenue coenunenust popmyi (1), (Ia), (IT), (I1a), (IID),
(ITfa), (IV), (IVa), (V) umu (Va), win ero (apManeBTUYECKH MPUEMIIEMON CONHU, JJIsi
U3rOTOBJICHUS JIEKAPCTBEHHOTO CPEACTBA ISl  JIEYCHUS OCJIOKHEHHOH HWH(eKImu
MOYEBBIBOMSLINX IMYTEH, HEOCHOKHEHHON WH(EKIUH MOUYEBBIBOMALINX MyTeH, MH(EKIHH
no4yek, WHPEKIMU HWKHUX JbIXaTeNbHBIX IyTeH, HO30KOMHAJIBHONW OaKTepuasbHOU
THEBMOHUH, THEBMOHHH, OCTPOro OaKTepHaJbHOTO MPOCTATHTA, OCTPOH OakTepuanbHOU
UH(EKINH KOXKH 1 MATKUX TKaHEH, Cercuca, MHTpaadJOMHHAIBHON HHDEKIMY 1 HHQEKIH,
CBSI3aHHBIX C NUAOETUYECKOW CTOMOH, Y TEIUIOKPOBHOTO JKMBOTHOT'O, TAKOTO KaK YEJIOBEK.
OnuH U3 acTIeKTOB U300PETEHNST OTHOCHUTCS K MpuMeHeHHto coenunenust hopmyn (1), (Ia), (1D),
(ITa), (IID), (ITa), (IV), (IVa), (V) unu (Va) unu ero ¢papMareBTHUECKUA TPUEMIIEMON COJTH JJIs
U3TOTOBJICHUS JICKAPCTBEHHOTO CPEACTBA ISl JIEYEHUS OCJOKHEHHBIX HMH(EKIHH

MOYEBBIBOAALTNX HYTefI. B OOJHOM M3 AacCIEKTOB MABYX IMPECALICCTBYHOINUX BapPUAHTOB
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ocymectsnenus coequaenue Gopmyn (I), (Ia), (1), (Ia), (11D, (IlTa), (IV), (IVa), (V) umu (Va)
BBOISAT B KOMOWHAIIMM C IOMOJIHUTENbHBIM aHTHOMOTHKOM. B OJHOM M3 aCmeKTOB 3TOrO
BapUaHTA OCYIIECTBJIEHHUS MOMOJHUTENbHBIA aHTHOMOTHK MPENCTABISET COOOM WHTHOUTOP
NEeHNLMJUTHH-CBS3BIBAIOINErO Oenka. B OOHOM M3 acneKTOB 3TOr0 BapHaHTa OCYIINECTBIICHUS
JOTIOTHUTEIbHBIA aHTUOMOTHK MPENCTaBIIsieT Co00M OeTa-IakTaMHbIi aHTHOMOTHK. B onHOM
U3 acCMeKTOB 5TOTr0 BapHaHTa OCYLIECTBJICHHs OeTa-JaKTaMHbIH AaHTHOMOTHK BBIOpaH W3
neprnonokcuma, uepypokcuMa, THreMoHama, Jopakapbeda, wuepukcuma, uedanekcuHa,
uedanpokcuna, ueperamera, nedmnposmna, uedptudyreHa, unedauropena, GdaponeHema,
TeOunenemMa, aMOKCULIMIUTNHA, KapOSHULIMIUTHHA, He(AMHIPA, AMITULMIUINHA, e auropeHa u
UX TMpOJIeKapcTB. B OHOM U3 acmeKTOB 3TOr0 BapHaHTAa OCYINECTBICHUS OeTa-JaKTaMHbIH
aHTUOMOTHK MpPencTaBisieT co0oi nedrogokcuma npokceTwt. B o1HOM U3 acrekToB 3TOro
BapUAHTa OCYIIECTBJIEHHs OeTa-JTaKTaMHBIN aHTUOMOTHK MpPEACTaBIsieT coOo Ledypokcuma
aKkceTwJ. B OZHOM M3 acmeKTOB 3TOr0 BapHaHTA OCYLIECTBJICHUS OeTa-JaKTaMHBINH
aHTUOMOTHK TIPencTaBisieT coOol 1edrnogoKCUM WM ero mpojekapcTBo. B omHoM U3
aCTIEKTOB HTOTO BAPHAHTA OCYINECTBIIEHNUS OeTa-TaKTaMHBII aHTHOMOTHK MPECTABIAET COOO0M

11e()ypOKCHUM HIIH €ro MPOJIEKapCTBO.

B eme ongHOM acmekTe mNpemiokeH Ccrnocod nocTikeHus 3¢dexTa HHrHOUpOBAHHUS
OaKTepHaTbHOTO TENTHAOTINKAHA, 1O OTAEIbHOCTH WJIM B KOMOMHALMM C HMHTHOUTOPOM
NeHULMJUTHH-CBS3BIBAIOINETO OeJiKa, Y TETIOKPOBHOTO JKUBOTHOTO, TAKOTO KaK YE€JIOBEK, e
yKa3aHHbIN CIOcO0 BKIIIOYAET BBEICHUE YKA3aHHOMY KHBOTHOMY 3((EKTHBHOTO KOJUYECTBA
coequrenust ¢popmyn (I), (Ia), (II), (Ila), (III), (IlTa), (IV), (IVa), (V) wmm (Va) wiu ero

(dbapMaleBTHYECKU MTPUEMIIEMOU COJIH.

B nononHUTENbHOM acriekTe MPEeUIOKeH CHoco0 JiedeHus: OakTepuasbHOW WMHQPEKUUH Y
TEIUIOKPOBHOTO JKUBOTHOTO, TAKOTO KAaK YEJIOBEK, BKJIFOUAIOLIMIA BBEICHHE YKa3aHHOMY
KUBOTHOMY 3(dexruBHOro konmuectsa coequaenus: Gopmyn (1), (Ia), (1), (Ila), (I1I), (I1a),
(IV), (IVa), (V) unmu (Va) win ux papManeBTUYeCKH MpueMIeMoi coii. B OTHOM U3 acrieKToB
5TOrO BapUAHTA OCYINECTBJICHUS COENMHEHHE MPEACTaBIsIET COOOH Takoe, KaK OMUCAHO IS
dopmya (I), (II), (II1), (IV) wnu (V), unu ero papManeBTUIECKH MPHEMIIEMYIO COJIb. B oHOM
U3 aCMEKTOB 5TOr0 BapHaHTa OCyIIeCTBIeHUs, it coenunenust popmya (1), (1D), (11D, (IV) wmu
(V), coenuHeHne BBOAST NepOpasibHO. B ere oqHOM acneKkTe 3TOro BapraHTa OCYIIECTBICHUS
coequnenue dopmyn (I), (1), (III), (IV) umu (V) wiu ero papManeBTUIECKH MPUEMIIEMYIO

COJIb BBOJAT B KOM6I/IHaL[I/II/I C OOIIOJIHUTCJIbHBIM aHTuOMoTHKOM. B OJJHOM U3 ACIICKTOB 3TOI'O
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BapUaHTA OCYLIECTBJICHHUS IOMOJHUTENbHbI aHTUOMOTHK MPENCTaBiIsieT cOOOW HMHIHOHTOP
NEeHULMUTHH-CBSI3bIBAIOIEro Oeska. B OMHOM M3 acmeKkTOB MOMOJHUTEbHbIH aHTHOMOTHK
npencTaBisier co0oi OeTa-nakTaMHbI aHTUOMOTHK. B OHOM M3 acmeKkTOB 3TOr0 BapHaHTa
OCYIIECTBIIEHHUs] OeTa-JIaKTaMHbII aHTUOMOTHK BbIOpaH M3 Ledromokcuma, nedypoKCHMa,
TureMoHama, Jopakapbeda, wuedpuxkcuma, nedanekcuna, uedanpokcuia, nederamera,
uednposmia, ueptudyreHa, uepauTopeHa, ¢aponeHema, TeOHWIIeHeMa, aMOKCULMJUINHA,
kapOeHnMUTNHA, e IMHUpa, aMITUIMIUTNHA, LeQIUTOpeHa U UX MpoJieKapcTB. B oqHOM 13
aCIIEKTOB 3TOT0 BAPUAHTA OCYLIECTBICHUs OeTa-TaKTaMHbIH aHTHOUOTHK MPECTABISAET COOOH
nedrogokcuMa MPOKCeTWI. B OMHOM M3 acmeKkTOB 3TOr0 BapHaHTa OCYINECTBJIEHHUs OeTa-
JIAKTAaMHBIA aHTUOMOTHUK TPEeACTaBIisieT coO0l nedypokcuMa akceTusi. B oqHOM U3 acriekToB
STOr0 BAapUaHTA OCYIIECTBJIEHHs OeTa-JTaKTaMHBbI AaHTUOMOTHK MPEACTaBIsieT COOOH
11epIIOAOKCUM UJIH €r0 MPOJIEKapCTBO. B OTHOM M3 aCIeKTOB 3TOr0 BapHaHTa OCYIIECTBICHUS

Oera-IaKTaMHbINH AHTHOMOTHUK NPEACTABIAET COO0H LedypOKCHM HITH ero IMposIeKapCcTBO.

B nononHuTENbHOM BapHaHTE OCYINECTBIEHHUS MPEMJIOKEH CIIOCO0 JiedeHHs: OaKTepHaIbHON
UH(pEKIUN y HyXIAOWErocs B 3TOM CyOBEKTa, BKIFOYAIOIIMN BBEJECHHE YKA3aHHOMY
cyObekTy addexTuBHOro Koamuectsa coenunenus popmya (Ia), (Ila), (Illa), (IVa) umu (Va)
wii  ero (apMaleBTHYECKH TMPHEMJIEMOH COJIM BHYTPUBEHHO, BHYTPUOPIOIIMHHO,
BHYTPUMBILIEYHO HJTH TIOJKOKHO, MPEANOYTHTEIBHO BHYTPUBEHHO. Kak TakoBoe, CoeTMHeHne
dopmyn (Ia), (ITa), (IlTa), (IVa) unu (Va) wiu ero (apmManeBTUUECKU MpHEMJIEMas COJb
NPEUMYIIECTBEHHO HCIOJB3YIOTCS, KOTAA MALMeHT HE MOXKET NMPUHHMATh JIEKAPCTBEHHBIE
CpeACTBa TMeEepOopajbHO, HAMpPHMEP B VYCJIOBHSX CTAallMOHApa (HampuMmep, B OTACICHHU
WHTEHCUBHOM  Tepamuu, B OTHACJICHUM OKCTPEHHOW MEAWLMHCKOW TOMOLIM, B
KapIUOJIOTHYECKOM OT/AEJICHUH U T. I1.), B YCJIIOBHSX MyHKTA HEOTJIOKHON MOMOIIHU U YCIOBHSIX
JI0Ma TpecTapenbix. B OOHOM M3 aclekTOB 3TOr0 BapUaHTA OCYLIECTBJICHUS COCTUHEHHE
dopmyn (Ia), (Ila), (IlTa), (IVa) wim (Va) umu ero ¢papManeBTHUECKH MPUEMIIEMYIO COJIb
BBOASIT BHYTPUBEHHO (B/B). B OZHOM M3 acmekTOB 3TOr0 BapUAHTA OCYINECTBJICHUS
coequaenne Qopmyn (la), (Ila), (Illa), (IVa) mwmm (Va) uwimm ero ¢apmaneBTHUECKU
NPUEMIIEMYIO COJIb BBOAST 1O TEX MOP, NOKA MAIIMEHT He CMOXKET MPUHUMATD JIEKAPCTBEHHbBIE
CpeACTBa MEPOpaIbHO, HAPUMED, B TEUEHHE BPEMEHH NPeObIBaHNUS B OOJIbHULIE M ITYHKTE
HEOTJIOKHOM OMOIIIH, JIO TEX MOP, TOKA CYOBEKT HE CMOKET OBbITh BBIMMUCAH M3 OOJBHUIIBI HITH
NYHKTa HEOTJIO)KHOHM MOMOIIH, WJIM 0 TeX IOp, NMOKA COCTOSHUE MALUEHTa HE YJIYYLIUTCS
HACTOJIbKO, YTOOBI OH MOT IPUHUMATD JIEKAPCTBEHHBIE CPEACTBA MEPOPATBHO, HATIPUMED, A0

TEX TIOp, MOKa MaUEHT HE CMOKET MEPOPAJIbHO MPUHUMATDL JICKAPCTBECHHBIC CPEACTBA B
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YCJOBUSIX [IOMa MpecTapesibix. B OZHOM W3 acCHeKTOB 3TOr0 BapHAHTA OCYIIECTBJICHHS
coequaenue Qopmyn (la), (Ila), (Ila), (IVa) mwmm (Va) mmm ero ¢apmaneBTHUECKH
NPUEMJIEMYIO COJIb BBOZST ¢ OeTa-JIaKTAMHBIM aHTHOMOTHKOM. B OTHOM U3 aCHeKTOB 3TOro
BApUAHTAa OCYLIECTBIEHUs O€Ta-TaKTaMHBIi AHTHOMOTHUK BbIOpaH M3 LePIOTOKCUMA,
nedypokcuma, TUTeMOHama, Jiopakapbeda, uedpukcuma, nedanekcuna, nedanpokcua,
nedperamera, uednposmwna, nepTulOyreHa, uedpauTopeHa, daporneHema, TeOUNEHEMA,
AMOKCUIIWJIINHA, KapOeHNMUWUIMHA, UepAWHUpa, aMIULWUIMHA, LepauTopeHa U HX
npoJsiekapcTsa. B OJHOM M3 acleKTOB 3TOrO BapUaHTA OCYINECTBICHHUS OeTa-JaKTaMHBIN
aHTUOMOTHK TIPencTaBisieT coOol 1edrnoJOoKCUM WM ero MpojiekapcTBo. B omHOM 13
aCIIeKTOB 3TOT'0 BAPUAHTA OCYLIECTBIIEHUs OeTa-TaKTaMHbIH aHTHOUOTHUK MPECTABISAET COOOH
1e)ypOKCHM HJIH €ro MPOJIeKapCcTBO. B ele o1HOM acrekTe 5TOro BApHaHTa OCYIIECTBICHUS
coco0 OMOJHMUTENBHO BKJIOYaeT BBeAeHHE CyObekTy 5((EeKTUBHOro KOJHMYecTBa
coenunenust popmyasl (1), (II), (III), (IV) umm (V) nnu ero papmaneBTHIECKU TPUEMIIEMON
conu B aMOyJIaTOPHBIX YCIOBHSX, IOCJE BBIMTMCKU M3 OOJBHULIBI WIIM MyHKTA HEOTJIOKHON
NOMOIIM, WIM KOTZAa COCTOSHHE TALMEHTa YJIYYLIMIOCh AOCTATOYHO, YTOOBI OH MOT
NPUHUMATh JIEKAPCTBEHHBIE CPEICTBA IEPOPAJbHO, HANpPUMEpP, B YCIOBHAX JOMa
npecrapenbix. B 01HOM M3 aCeKTOB HTOr0 BapHaHTa OCYLIECTBIICHUS COeqUHEeHne (hopMyITbl
(D, (D), (IID), (IV) mnu (V) nnm ero papMarieBTHYECKH TPUEMIIEMYIO COJIb BBOJIST MEPOPATHHO
B aMOyJaTOpHBIX YCJIOBHSIX. B ONHOM M3 acleKTOB 3TOrO BapuaHTa OCYIIECTBJICHUS
coequrenue ¢popmysl (1), (II), (III), (IV) unu (V) wnu ero papmaneBTHUECKH TPUEMIIEMYIO
COJIb BBOISIT B KOMOHMHAIIMU C TeM ke OeTa-JIaKTaMHbIM aHTHOMOTHKOM, C KOTOPBIM BBOJSIT
coequnenune Gopmyn (la), (Ila), (Ia), (IVa) unu (Va) B yCIOBUAX CTAalMOHAPA, YCIOBUSIX
MYHKTa HEOTJIOXKHOM MOMOIIM WJIH YCJIOBHUSIX JIOMa MPeCTapesibix. B 0HOM M3 acleKTOB 3TOr0
BapHaHTa OCYIIECTBJICHUs Tocie BBeneHus: coenunenus Gopmyn (Ia), (Ila), (Illa), (IVa) wiwm
(Va) ocymecrsisitor nepopanbHoe BBeaeHue coeaunenus Gopmynsl (1), (II), (III), (IV) wwm
(V) unu ero ¢apmarieBTHYECKH MPUEMJIEMON COJIH, KaK TOJBKO MAIUEHT CMOXKET MPUHUMATh
JIEKapCTBEHHbIE CPENICTBA MIEPOPATBHO, HAPUMED, MOCIIE TOTO, KaK MAlMeHT ObUT BBIMHCAH U3
OOJNbHULIBI MM MyHKTA HEOTJIOXKHOH MOMOIIM U HAXOAUTCS B aMOYJIaTOPHBIX YCIOBHUSIX, UIIH
KaK TOJIbKO COCTOSIHHE MALHEeHTa B YCJIOBHSX JOMa MPECTAPeNbIX YJIYUYLIUTCS JOCTATOYHO,
4TOOBI OH MOT TPUHUMATh JIEKAPCTBEHHbBIE CPEICTBA MEePOpaibHO. [IpeAnouTHTENbHO epexon
C BHYTPUBEHHOTO, BHYTPUOPIOIINHHOIO, BHYTPUMBILIEYHOTO MJIH MOAKOKHOTO (COeTUHEHHE
dopmyn (Ia), (Ila), (IlTa), (IVa) unu (Va)) Ha nepopanbHOe BBeneHUE (coenrHeHue Gopmy

(D, (D), (IL), (IV) umm (V)) npoucxoaut 6e3 Kakux-JIu00 MePephIBOB B JICYCHNUH MMALIUEHTA.
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B eme ogHOM OMONHUTENBPHOM acleKTe MPENJIOKEH CIOCcCo0 JIeUeHHs! OCIOKHEHHOM
UH(EKIUN MOYEBBIBOISAIIMX MyTeH, HEOCIOKHEHHOW HMHQEKIMM MOUYEBBIBOISIIUX IMyTEH,
uHpexkuun novyek, WHOEKUUH HIDKHUX  JbIXaTeJNbHbIX MyTeH, HO30KOMHAIbHON
OakrepnanpHoli mHeBMOHMM (HBII), mHeBMOHMH, OCTPOro OakTepHANBHOIO MPOCTATHUTA,
oCTpoii DakTepuaabHOW MH(PEKLINN KOKA U MITKUX TKaHEH, Cerncuca, MHTpaadIpMUHAIBHON
nH(peKkIun 1 MHPEKIHH, CBA3aHHBIX C JHA0ETUYECKON CTOMOMH, Y TEIIOKPOBHOTO KUBOTHOTO,
TAKOrO KakK 4eJIOBEK, i€ YKa3aHHBIH CIOcO0 BKIIFOYAET BBEACHHE YKA3aHHOMY JKHBOTHOMY
s¢pexTuBHOrO KomuuectBa coenunenust popmyn (I), (Ia), (II), (Ila), (IID), (IIla), (IV), (IVa),
(V) wnm (Va) wnu ero papmanieBTUIeCKH mpueMyieMoi cosid. B erme olHOM TOTIOJTHUTENIbHOM
acTeKTe MPEeNJIOKEH CHOCo0 JICYEHUS! OCJIOXKHEHHBIX MH(EKIM MOUYEBBIBOISINUX MyTeH Y
TETUIOKPOBHOTO JKMBOTHOT'O, TaKOTO KaK YEJNOBEK, BKJIIOYAKOLIMN BBEACHHE YKa3aHHOMY
*KUBOTHOMY 3(dexruBHOro Konuvectsa coequnenus: Gopmya (1), (Ia), (II), (Ila), (III), (I1a),
(IV), (IVa), (V) unu (Va) unu ero (papmanieBTH4eCKH MpHeMIeMoii coii. B o1HOM U3 acnieKToB
Jr000ro M3 MPeLIeCTBYIOINX BAPHAHTOB ocyluecTBieHus coenunenue Gopmy (1), (Ia), (ID),
(ITa), (III), (IlTa), (IV), (IVa), (V) unu (Va) uim ero papMaueBTHUECKH TPUEMIIEMYIO COJb
BBOJSIT B KOMOWMHALIMU C JIOTIOJHHUTENbHBIM aHTHOMOTHKOM. B OZHOM M3 acmekToB 3TOro
BApUAHTA OCYIIECTBJICHUS] OTOJHUTENbHBIA aHTUOMOTHK MPENCTaBIsAET COOOM WHTHOMTOP
NEHULMUTHH-CBSI3bIBAIOINEro Oenka. B OMHOM M3 acreKkTOB MOMOJHUTEbHbIH aHTHOMOTHK
npencTaBisier coOoi OeTa-TakTaMHbIM aHTUOMOTHK. B OIHOM M3 acreKkTOB 3TOrO BapHaHTa
OCYIECTBJIEHHs] OeTa-JaKTaMHbII aHTUOMOTHK BbIOpaH M3 Hedromokcuma, nedypoKCHMa,
TUreMoHaMma, Jopakapbeda, wuedpuxcuma, unedanexkcuna, uedanpokcuna, nederamera,
uednposmna, ueptudyreHa, uehauTopeHa, ¢aporneHema, TeOWNeHeMa, AMOKCUIIMJUINHA,
kapOeHnMUTHHA, e IMHUpa, aMITUIMJUTHHA, HeGIUTOpeHa U UX MpoJiekapcTB. B oqHOM 13
aCIIeKTOB 3TOT0 BAPUAHTA OCYLIECTBIICHUS OeTa-TaKTaAMHbIH aHTHOUOTHK MPECTABISIET COOOH
nedrogokcuMa MPOKCETHII. B OMHOM M3 acmeKTOB 3TOr0 BapHaHTa OCYINECTBJICHUsS OeTa-
JIAKTAMHBIA aHTUOMOTUK TPEACTaBIIsIeT COO0H LedypoKkcuMa akceTusl. B OqHOM M3 acrieKTOB
5TOrO BapUAHTA OCYINECTBJICHUS Oe€Ta-JaKTaMHBbI AHTHOMOTHUK TPENCTAaBJISAET COOOU
11epIIOTOKCUM MJITH €r0 MPOJIEKapCTBO. B OTHOM M3 aCMeKTOB 3TOr0 BAPHAHTA OCYIIECTBICHUS

OeTa-nakTaMHBIA aHTHOMOTHK MPEACTABISIET COOO0H Le(ypPOKCUM HITH €ro MPOJIEKapCTBO.

B e1me onHOM TONOTHUTENBHOM acniekTe npenioxkeno coequaenue Gopmyi (1), (Ia), (II), (a),
(11D, (IlTa), (IV), (IVa), (V), wmm (Va) umm ero ¢papMaleBTHUECKH TNPHEMIIEMast COJNb IS
NPUMEHEHHUs Uil TOCTIKeHus 3 dexTa nHrubnposanus 0aKTEPHAIBHOTO MENTHAOTIHKAHA,

110 OTAECJIBHOCTH HUJIN B KOM6I/IHaLII/II/I C I/IHFI/I6I/ITOpOM NECHULNJIJINH-CBA3BIBAOIICTO 6em<a, y



44

TETUIOKPOBHOTO JKUBOTHOIO, TAKOrO Kak YeJOBeK. B ONHOM M3 acrmeKTOB MpPEeAJIOKEeHO
coequaenue gopmyn (I), (Ia), (1), (Ila), (I1I), (IlTa), (IV), (IVa), (V) wmm (Va) wiu ero
(papMaLieBTHYECKH TpUeMJIeMasi COJIb [JIs MIPUMEHEHUs! IUISl JIUeHHs IPaMOTPHLATEIbHBIX
OakTepuanbHbIX HWH(EKIUH, MO OTHASIBHOCTH WM B KOMOWHAaUMU C OeTa-JIaKTaMHBIM
aHTUOMOTUKOM. B OIHOM W3 acmekTOB 3TOro BapHaHTa OCYIUECTBJICHHs OeTa-JaKTaMHbIH
aHTHOMOTHK BBIOpaH w3 nedmogokcuma, UedypoKCHMa, THIEMOHaMa, JopakapoOeda,
nepukcuma, uedanekcuHa, nedanpokcwia, uederamera, uepmnposmwia, uedhTUdOyTEHA,
uepautTopena, ¢aporneHeMa, TeOUNeHeMa, aMOKCULIMIUINHA, KapOeHUIWUINHA, HedAnHIpPA,
aMITULJUINHA, Le(aIuTopeHa W HX MpOJIeKapcTB. B OHOM M3 acleKTOB 3TOr0 BapUaHTA
OCylLIeCTBJIeHHs OeTa-JTakTaMHbIii AHTHOMOTHMK mpencrasisier coboil  nedrnomokcuma
NPOKCETHJI. B ONHOM M3 acmeKTOB STOr0 BapHaHTa OCYINECTBICHHUS OeTa-JaKTaMHbIH
aHTUOMOTHK MpeAcTaBisier cobol nedypokcuma akceTws. B OgHOM M3 acmekToB 3TOrO
BapUAHTA OCYIUECTBJICHUs OeTa-TaKTaMHbII aHTHOUOTHK MPEACTaBiIsAeT cOO0H 1edrnoToKcum
WIN ero mIpojiekapcTBo. B OOHOM M3 acmeKkTOB 3TOr0 BapHaHTa OCYLIECTBICHHs Oera-

JIAKTAMHBII aHTHOMOTHUK TPEACTaBIseT COO0H 11edypOKCHM M €ro MpPOoJIeKapCTBO.

B onHOM U3 acnekToB M300peTeHUs: MPENJIOKEeH CIOcO0 MHIMOUPOBAHMS OJHOTO WK Oosiee
(bepmMeHTOB OeTa-naktamas, BKIroUaroumii BBeneHue coequnenus popmya (1), (1a), (II), (I1a),
(D), (IIIa), (IV), (IVa), (V) wm (Va) unn ero (apmMaueBTUYECKH MPUEMIIEMON COJIU
HY)KIJAIOLIEMyCsi B OTOM JKMBOTHOMY. B JOMOJHUTENHHOM acrekTe OOUH MK OoJjee
bepMeHTOB OeTa-lakTamas MPEACTaBISIOT COOOM (hepMEHThI CEpUHOBBIE OeTa-NakTaMasbl. B
JOTIOJIHUTENIPHOM acleKTe OUH Win Oojiee pepMeHTOB OeTa-TaKTamas BbIOPAHBI U3 TPYIIIIbI,
cocrosiei u3 kinacca A, kinacca C u kyacca D. B 1OMogHUTENBHOM acIieKTe ONMH Ui OoJiee
(bepMeHTOB Oera-nakTama3 MPenCcTaBJSIFOT coboi (epmeHT kiacca A. B momomHuTensHOM
acrmekTe ofuH wiu Oonee GpepMeHTOB OeTa-NakTamas MPEACTABISIIOT CO00M (hepMeHT Kiiacca
C. B 10mOMHUTENTEHOM acniekTe ONUH Wi OoJiee pepMEeHTOB OeTa-TaKTama3 MPeICTaBIISIFOT
coboii ¢pepmenT kinacca D. B nomomHuTEnpHOM acriekTe oquH uin Oonee pepmeHToB Oera-
JlaKTama3s MpeaCTaBIsIIOT codoi dpepmeHT knacca D u onuH miu 6osiee GepMeHTOB Kiiacca A u
C. B 10mONHUTENTEHOM acrliekTe ONUH WK OoJjiee pepMEeHTOB OeTa-TaKTama3 MpeICTaBISIFOT

coboii pepmenThI Bcex Tpex knaccoB A, C u D.

Wuruburops! 6era-nakramas gopmy (1), (Ia), (II), (ITa), (1II), (Il1a), (IV), (IVa), (V) umu (Va)
MOTyT OBITb BBEIEHbI B KOMOWHAIMH C JIOOBIM OeTa-TaKTaMHBIM aHTUOUOTHKOM,

MNPpUHAAJICI)KAIIUM, HE OTPaHUYNBAsACh NMEPECUNUCIICHHBIM, K KJIaCCaM KJIaBaMOB, Kap6aHeHeMOB,
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MOHOOAKTaMOB, TIEHEMOB, MEHULWUIMHOB W/HIN 1e(aJIOCIOPHHOB, WM C JIFOOBIM IPYrUM
COEMHEHHEM, BOCIPUUMYHBBIM K CEPUHOBBIM OeTa-lakTtamasaM. B OTHOM M3 acHeKkToB
u3o0perenus coenqunenue popmyn (I), (Ia), (1), (Ila), (IID), (ITa), (IV), (IVa), (V) umu (Va)
KOMOMHHUPYIOT € OXHUM wWiu Oojee M3 MNEHULWUIMHA, METHLUWUIMHA, OKCALMJUIHHA,
HaQUWIIMHA, KJIOKCALWJUIMHA, AWKJIOKCALMJUIMHA, (IYKIOKCALMIINHA, TEMOLMJUIHHA,
AMOKCHLIWJUTMHA, AaMIULWUINHA, KO-aMOKCHKJIABa, Aa3JIOUWUIMHA, KapOeHUIMIUIHHA,
TUKAPUWUIMHA, ME3JIOLWUINHA, MUIMepaluinaa, Hedanekcuna, uedaroruna, CXA-101,
uedasonnnHa, uedakiopa, nedpypokcuma, uedamanmgona, nedoreraHa, wueHOKCUTHHA,
uedTpuakcona, nuedorakcuma, nedrogokcuma, nepukcuma, nedrazuanma, nepToOUNpoIa
Menokapuia, uepenuma, neprnupoma, edTapoIrHa, UMUATIEHEMA, MEPOTICHEMA, SPTaIeHEMa,
dapornenema, cynoneHema, gfopunesHema, PZ-601 (Protez Pharmaceuticals), ME1036 (Forest
Labs), BAL30072, MC-1, ToMomneHema, TeOurneHeMa, a3TpeOHaMa, TUT€MOHaMa,
HOKapaunuHa A niM TaOTOKCHHUH-OeTa-makrama. B OmHOM M3 acmekToB H300peTeHus
coequnrenue Gopmy (1), (Ia), (II), (Ia), (III), (Illa), (IV), (IVa), (V) umu (Va) KOMOUHHPYIOT
¢ uedrnomokcumMomM, LedypOKCHMOM, TUTeMOHAMOM, LEepUKCUMOM Wiu (aporneHemoMm. B
OJHOM U3 acrekToB nu3obperenus: coenunenue Gopmy (1), (Ia), (1), (Ia), (II1), (II1a), (IV),
(IVa), (V) wm (Va) KOMOMHHMPYIOT C aHTUOAKTEPHAIbHBIM COEIMHEHHEM W3 TPYIIIIHL,
COCTOSIIIEH W3 TEHUIWUIMHA V, KJIOKCALM/UIMHA, IUKJIOKCALMIUIMHA, Ha(UUIUIHHA,
OKCAl[W/UTMHA, AaMOKCHULWUIMHA, AaMIUIWUIHHA, OaKaMITUIMUIMHA, AMOKCHIIMJUTHHA-
KJaByJiaHaTa, kKapOeHMumuMHA, uedampokcuia, uedanekcuHa, uedpanuHa, uedakiopa,
uedpnposmna, uedpypokcuma  akcetwna, uedmuHupa, Jopakapbeda, uedukcuma,
uedpnonokcuma u e THOyTeHa, UK €ro MPOJIEKAPCTBOM WIIH COJIbI0. B OTHOM M3 acneKTOoB
u3obperenus coenqunenue popmyn (I), (Ia), (1), (Ia), (IID), (IIa), (IV), (IVa), (V) umu (Va)
KOMOMHHUPYIOT ¢ aHTHOAKTepHaJbHBIM COEAMHEHHEM U3 TPYIIbl, COCTOSIIEH U3
nepnonokcuma, uepypokcuMa, THUreMoHama, Jopakapbeda, uedukcuma, uedanexkcuHa,
uedanpokcuna, ueperamera, nedmnposmna, uedptudbyreHa, uedauropeHa, ¢aponeHema,
TeOumneHemMa, aMOKCULIIIUTHHA, KapOeHULMIUTUHA, e AUMHUPA, AMITULIMIUTHHA, HedauTopeHa u
ux nposiekapcTs. B ogHOM u3 acnekToB nzodperenus coenunenne popmyi (I), (Ia), (II), (1la),
(1D, (Ia), (IV), (IVa), (V) wm (Va) xoMOMHHUPYIOT ¢ LePNOJOKCHMOM HWJIH €ro
MPOJIEKAPCTBOM, TAKUM Kak e(IOAOKCHMa MPOKCETUI. B OMHOM U3 acmekToB M300peTeHus
coequaenue Gopmy (1), (Ia), (II), (a), (IIT), (Illa), (IV), (IVa), (V) umu (Va) KOMOMHHPYIOT

¢ e ypOKCHMOM HJTH €r0 MPOJIEKAPCTBOM, TAKUM Kak IepypOKCHMa aKCeTHIL.

B eme ognom acnekre nzobperenus coenuaenue Gopmyan (I), (II), (III) umm (IV) BBOASAT B
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KOMOMHaUMHU ¢ OeTa-TaKTaMHBIM aHTUOMOTHKOM M IOIMOJHHUTEIbHBIM aHTUOMOTHKOM W/ WA
NOTIOJTHUTEIbHBIM HMHTHOUTOpOM OeTa-makTamMa3. B omHOM U3 acmekToB H300peTeHus
JOTIOJTHUTEIbHBIA  aHTUOMOTHUK BBIOPAaH W3 OJHOTO W3 KIACCOB aMHUHOTJIHMKO3HUJIOB,
CIIEKTUHOMHILIMHOB, MAaKpPOJIMIOB, KETOJHIOB, CTPENTOrPAMHHOB, OKCA30JUIUHOHOB,
TETPALMKJIMHOB, (TOPXUHOJIOHOB, XHWHOJIOHOB, AHTHOWOTHKOB KyMapHHOBOTO psiia,
TJIUKOTENTHIOB, JIUTIOMIUKOIENTHAOB, HHUTPOMMHIA30JIOB, AaH3aMUIIMHOB, (DEHUKOJIOB,
MynuponnHa, (ocPoMHULMHA, TOOpPaMHLIMHA, JIMHE3OJHAa, AANTOMUIIMHA, BaHKOMHIIMHA,
Oera-makTamMoB U KjaccoB, ynoMsHyTeIX B ucrouHuke ANTIMICROBIAL AGENTS (ASM
Press, Ed: A. Bryskier (2005)).

B onHom u3 acnexkToB nzobperenus coenunenue popmya (I), (Ia), (II), (Ia), (11I), (Ia), (IV),
(IVa), (V) unu (Va) BBOOAT B KOMOMHAIMK C OeTa-JIakTaMHbIM aHTUOMOTHKOM M BTOPBIM
areHTOM, NpeHa3HAYESHHBIM JUIs IPEOOJIEHHUs] YCTOHYMBOCTH K OeTa-naktamaMm. B onHoM u3
aCIeKTOB HACTOSINEro M300peTeHHs BTOPOHM areHT, NMpeqHAa3HAYEeHHBIH AJIsl MPEeOJOJIeHUS
YCTOMYMBOCTH K OeTa-lakTamaM, MOKET MPENCTaBlsATh COO0H MHrHOMTOp MeTayuo-Oera-

naktamas (MBJI), Tak»ke n3BeCTHBIN Kak HHrUOUTOpa Kiacca B.

B onnom m3 acniexktoB npemioxeno coenunenue Gopmya (1), (Ia), (II), (ITa), (IID), (Il1a), (IV),
(IVa), (V), unu (Va) unu ero apmMaleBTHUECKH MPUEMIIEMAsi COJIb ISl MPUMEHEHUS IS

JeueHnst OaKTepUaTbHON HH(PEKIMH Y TETNIOKPOBHOTO YKMBOTHOT'O, TAKOTO KaK YEJIOBEK.

B eme oqHoM acniekte npemyoskeHo coequaenue Gopmyi (1), (Ia), (ID), (ITa), (III), (Ia), (IV),
(IVa), (V) wiu (Va) wiu ero ¢dapManeBTHYECKU MpUEMIIeMasi COJIb Il MPUMEHEHHsI IS
JICYSHHUsT OCJIOKHEHHOW WH(EKIMH MOYEBBIBOISAIIMX IyTeH, HEOCIOXHEHHOW HWH(EKIMU
MOYEBBIBOALINX NyTeH, WHPEKIHH IOoueK, WH()EKIMH HIKHUX IbIXaTEJIbHBIX MyTeH,
HO30KOMHAJIbHOH OaKTepualbHOW TTHEBMOHHUH, ITHEBMOHHH, OCTPOTrO OaKTepUaIbHOTO
NPOCTATUTA, OCTPOH OakTepuasbHOW WH(GEKUMU KOXH M MATKHUX TKaHEH, Ccercuca,
UHTpaadaOMUHAIBPHOW WH(EKIMH W WH(EKIWH, CBSI3aHHBIX C JAHA0ETUYECKOH CTOMNOH, Y
TEIUIOKPOBHOTO JKMBOTHOTO, TAKOTO KAaK YeJNIOBeK. B elmle OgHOM acrekTe MpeiokKeHO
coequrenue gopmyn (1), (Ia), (II), (Ila), (IID), (Illa), (IV), (IVa), (V), umu (Va) unmu ero
dapManeBTHYECKH TpUemMiieMasl COJIb Uil TNPUMEHEHHs Ul JICYEHHs OCJIOKHEHHBIX

UHQEKIII MOYEBBIBOIALINX MyTeH Y TEIUIOKPOBHOTO JKHBOTHOTO, TAKOTO KaK YEJIOBEK.

B eme onHOM acmekre mnpenioxkeHa (apMaleBTHUECKash KOMIIO3ULIUS, COAepsKalast
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coequnenne ¢popmyn (I), (Ia), (1), (Ila), (III), (Illa), (IV), (IVa), (V) wmm (Va) wiu ero
(bapMaleBTHYECKH MPUEMJIEMYIO COJIb, M 10 MEHbIIeH Mepe OmuH (apmaleBTHUECKH
NpUEMJIEMbIN HOCUTEJb, Pa30aBUTENb HITH SKCIUITUEHT. B OTHOM U3 aCMIeKTOB 3TOr0 BapHaHTa
ocyiecTBieHusi  (papmarieBTUYeCKass KOMIIO3ULIUS JOTMOJHUTENbHO CONEPKUT  OeTa-
JIAKTaMHbI aHTHOMOTHK. B OMHOM M3 acreKkTOB 3TOr0 BapHaHTa OCYLIECTBIIEHHs OeTa-
JAKTAMHBIA  aHTUOMOTHK BbIOpaH U3 1nedrnogokcuma, UedypOKCHMa, TUTEMOHAMA,
nopakapbeda, uepukcuma, unedanexkcuna, uedanpokcuna, nederamera, uepIpPoO3wIa,
uepTudbyreHa, uedauropeHa, paponeHema, TeOuneHeMa, aMOKCULIMJUTMHA, KapOeHHUIIUIUIUHA,

e ANHIPA, AMIUIWUIHHA, e(pAUTOPEHA U UX MPOJIEKAPCTB.

Komno3uuuu cornacHo M300peTeHnI0 MOTYT ObITh IPEACTABJIEHBI B (hOpMe, MOIXOAAINEH IS
NepopajJbHOrO NMPUMEHEeHHsl (HampuMep, B BUAE TaONeToK, TabJeTOK MJis pacCachIBaHMS,
TBEPAbIX MJIM MATKUX Kamcys, BOAHBIX WJIM MAC/SIHBIX CYCIEH3UH, 3MYyJIbCHUl,
JAUCIIEPTUPYEMbIX TIOPOIIKOB MWJM TPaHyJ, CHUPOINOB WM 3JIUKCHUPOB), Ui MECTHOTO
NpUMeHeHHs (HarpuMep, B BUI€ KPEMOB, Ma3eH, resieil Hili BOAHbBIX WK MAaCIISTHBIX PACTBOPOB
WM CYCII€H3UH), U1 BBEACHUS IIyTeM MHTASILUH (HAapuMep, B BHE TOHKOU3MEIbYEHHOTO
NOPOIIKA WJIM XKUIAKOTO a3po30Jisi), U1 BBeneHus nmyTeM MHCy(ddisinun (Hanpumep, B BHUIE
TOHKOU3MEJIBYEHHOT'O MOPOINKA) WU ISl TAPEHTEPaJbHOTO BBEISHHs (HampuMmep, B BUAE
CTePWJIbHOTO BOJHOTO WJIM MACJISIHOTO pacTBOpa Jii BHYTPHBEHHOTO, MOIKOXKHOTO,
BHYTPUMBILIEYHOTO WJIM BHYTPUMBIIIEYHOTO BBENEHHS, MJIM B BHUJAE CYMIIO3UTOPHS MJIs
peKTaNbHOTO BBeneHus1). B oqHOM U3 acniekToB u3odperenus coenunenue Gopmy (1a), (Ila),
(IITa), (IVa) uiu (Va) wiu ero ¢papMaleBTHYECKH PUEMIIEMYIO COJIb BBOASIT BHYTPUBEHHO. B
ere OgHOM acrekre uzodperenus: coenunenue dpopmyn (la), (Ila), (Illa), (IVa) wu (Va) wiu
ero (papMaLeBTUYECKH MPUEMIIEMYIO COJIb BBOASIT BHYTPUBEHHO B KOMOWHALIUY C OTHUM WU
OoJiee MTpPyruMHu aHTUOAKTEPHATBLHBIME MpernapaTamMu. B OOHOM M3 acmekToB U300peTeHwUs
coequrenue Gopmyin (I), (1), (1), (IV) wmm (V) wum ero GpapManeBTUIECKH TPUEMIIEMYIO
COJIb BBOIT TMepopasibHO. B eme ogHOM acniekte m3o0perenus coequnenue dpopmya (1), (1D),
(11D, (IV) nmm (V) miu ero (apManeBTHUECKU MPHEMIIEMYIO COJb BBOASIT MEPOPAIBHO B
KOMOWHALMY C OTHUM WK OoJiee APYrIMH aHTHOAKTepUaIbHBIMU NpenapaTtaMu. B omHOM u3
ACTMEeKTOB JIFOOOT0 M3 3TUX BapUaHTOB ocymiecTeieHus coenuaenne Gopmyn (I), (1a), (II), (11a),
(11D, (ITa), (IV), (IVa), (V) unu (Va) wnu ero ¢papMaueBTHUIECKH MPHEMIIEMYIO COJIb BBOIST
OJHOBPEMEHHO C OFHMM WM Oojee IPYruMHU aHTHOAKTEpUaJbHBIMH Tpenaparamu. B erme
OJTHOM acCIleKTe 3TOr0 BapuaHTa ocyiectsieHus coenuaenue popmy (1), (Ia), (II), (Ia), (11D),

(IlTa), (IV), (IVa), (V) nmm (Va) wim ero papManeBTUYECKH NPUEMIIEMYIO COJb BBOJST
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NIOCJIEIOBATENBHO C OTHUM MJIH O0Jiee IPYTrUMU aHTHOAKTEPHAIbHBIMH ITPETapaTaMy, TAKIMHU

Kak OeTa-TaKTaMHbIN aHTHOUOTHK.

OnvH W3 BapHAHTOB OCYILIECTBICHHS W300pETEHHs OTHOCHTCA K Crocoly JedeHus
OakTepranbHONH HMH(EKLMH y HYXIAOLIErocs B 3TOM YEJIOBEKa, BKIFOYAIOLINI BBEACHHE
YKa3aHHOMY 4eJIoBeKYy 3()(PEeKTHBHOTO KONMYeCTBa coenuHeHus oqHoi u3 ¢popmyn (1a), (Ila),
(ITTa), (IVa) unmu (Va) BHYTPUBEHHO B KOMOWHAIIUU C OJHUM MK O0Jiee AOMOJHUTEIbHBIMU
aHTHOAKTepUaNbHBIMU TIpenapaTaMd B aMOYJIaTOPHBIX YCJIOBHSX, VCJIOBHSX IyHKTa
HEOTJIO)KHOM IOMOINM HJIM YCJIOBHSIX JAOMa IPECTapeNblX C IOCIEAYIOUIMM BBEICHHEM
YKa3aHHOMY 4eJIOBeKY 3(PQPeKTHBHOro KonudecTsa coeauHeHus onHou uz gopmyaa (I), (1),
(IIT), (IV) umu (V) mepopalibHO B KOMOWHALIMM C OJHUM MJIA OOJiee JTOMOJIHUTEIbHBIMU
aHTUOAKTEepUAIBHBIMY TIpEeTapaTaMyd BHE, HamnpuMep, amMOyJIaTOPHBIX YCJIOBHH, YCIOBHUI
IyHKTa HEOTJIOKHOHN MOMOIIHU MUJIHM YCJIOBUI AOMa MpeCTapenbIxX, Kak TOJbKO MAallMEeHT CHOBA

CMO’KET MPUHUMATD JIEKAPCTBEHHBIE CPEACTBA NEPOPATIBHO.

OnuH W3 BapUAHTOB OCYINECTBJICHHS H300PETEHUS OTHOCHTCS K CIOCOOY JIEYeHHUS
OakTepuanbHON MHEKINHU Y HY>KAAIOIIErocsl B ’TOM YeJIOBeKa, BKJIIOYAIOLINH epopanbHOe
BBEICHHE YKa3aHHOMY 4eJIoBeKYy 3 QeKTHBHOrO KONMUYECTBA COSUHEHUsT OTHOM U3 hopmMy
(D, (D, 1), IV) wm (V) B KOMOMHAUMU C OAHMM WK Oojiee JOMOJHHUTEIbHBIMU
aHTHOAKTepUANbHBIMU TIperapaTaMyd B Ka4eCTBE CTYMEHYATOW Tepamuu ¢ MEepexoloM Ha
NepOpaNbHbIA MyTh BBEACHUS IMOCIE BBEICHHS YKA3aHHOMY YeJOBEKY 3((PEeKTUBHOrO
KOJINYECTBA OJHOTO WK OoJiee aHTUOAKTEPHAIBHBIX MPENapaToB, BBOAUMBIX BHYTPHBEHHO,
BHYTPUOPIOLINHHO, BHYTPUMBIILIEYHO HJIM TOAKOXKHO, Hanmpumep, coenunerns ¢popmyd (Ia),
(ITa), (IlTa), (IVa) mnu (Va) umu ero papManeBTHUECKH TPUEMIIEMOH COJTU. XapakTep, 103a U
NPOOJDKUTEIPHOCTh AHTUOAKTEPUATBHONW TEparid U CPOKH Tepexona ¢ BHYTPHUBEHHOTO,
BHYTPUOPIOIIMHHOTO, BHYTPHUMBILIEYHOTO WJIH ITOAKOYKHOTO MYTH BBEICHHUS HA TIEPOPAIbHOE
JIEKAPCTBEHHOE CPEICTBO OOBIMHO BBIOMPAIOTCS BPAuOM M MOTYT 3aBUCETh OT COCTOSIHUS
3/10pOBbsl MAILMEHTA, €r0 WM €€ CIIOCOOHOCTH MOJIydaTh NEpOpalibHOE JIeUeHHE M THIIA
UHQEKIHA, OT KOTOPBIX CTPajaeT yKa3aHHbIN uenoBek. [lanneHT MoxkeT ObITh MepeBeneH ¢
BHYTPUBEHHOTO, BHY TPUOPIOIIMHHOTO, BHY TPUMBIIIIEYHOT'O WIIH ITOAKOKHOTO Ha TIEPOPAIbHOE
JedeHue, KOrjaa y maipeHTa Oojblle He OOHApy>KUBAIOTCS CHMIITOMBI 3a00JI€BaHMs, OH HE
UMEeT TIOBBIIIEHHOH TeMIepaTypbl WM HWMEET CJIerka TIOBBIIICHHYI0 TEeMIepaTrypy
(rarmpumep, Hrxe 100,5 °F (mpumepno 38 °C), 100 °F (mpumepno 37,8 °C), 99,5 °F (mpumepHO

37,5 °C) u T. m.), OB CHAT C amnmapara UCKyCCTBEHHON BEHTUJISILIMU JIETKUX WM OOJIbIIE HE
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HYXXOAa€TCA BO BHYTPUBCHHOM BBECACHUHN X(HHKOCTeﬁ.

Komno3nuuu cornacHo M300peTEeHHI0O MOTYT OBITh TOJYY€HBl OOBIMHBIMH METONAMH C
UCIOJIB30BAHUEM OOBIYHBIX (PapMaLIeBTUUECKUX SKCIIMITUEHTOB, XOPOLIO U3BECTHBIX B JAHHON
obnmactu TexHuku. Ilogxomsimue (¢apMaLeBTHUECKH IPHEMJIEMblE BCIOMOTaTeNIbHbIE
BEIEeCTBA JUIs NMPUTOTOBJIEHMs TAOJETOK BKIIIOYAIOT, HANPUMEp, WHEPTHBIE pa3z0aBUTENH,
TakMe Kak JakTo3a, kapOoHar Harpus, (ocdar kanpuus HIM KapOOHAT KaJbIIWS,
IPaHYJIMPYIOLINE U YJIYUILIAIOIUE PACcIaaéMOCTh areHThl, TaKUe KaK KYKYpY3HBIH Kpaxma
WINA aJIbTUHOBAsi KMCJIOTA;, CBA3YIOIIME areHThl, TAKUe KaK KPaxMall, CMa3bIBAIOI[HE areHThI,
TaKMe Kak CTeapaT MarHus, CTeapuHOBas KUCJIOTA WJIM TaJIbK; KOHCEPBAHTHI, TAKUE KaK HTHII-
WIN TPOMII-/-THAPOKCUOEH30aT;, U aHTHUOKCUJIAHTBI, TaKHe KaK acCKOPOMHOBAsl KUCIIOTA.
ITpenapars! B BUae TabJIETOK MOTYT HE UMETh TOKPBITUS WU OBITh MOKPHITHI 000JI0YKO JUIst
U3MEHEHHs UX pacraaa u Mnocjeayromeii abcopOuy akTHBHOIO UHIPEIUEHTa B JKeJTyA04HO-
KUIIEYHOM TPaKTe, OO IS YIYUIIeHUs] NX CTAaOUIBHOCTH M/MJIM BHEIIHErO BU/A, B JIIOOOM
clly4ae ¢ MUCIOJIb30BAHNEM OOBIYHBIX areHTOB I HAHECEHUS MOKPBITHS U METOAOB, XOPOLIO

HU3BECTHBIX B TAHHOU 00JIaCTH TEXHHUKH.

KonuyecTBO  akTHUBHOrO  WHIpeAHeHTa, OObeAMHseMOe C¢ OOHHUM WM  Ooiee
BCIIOMOTATEJIbHBIMHU BELIECTBAMU C TOJYYEHUEM €IMHHYHOMN JIeKapCTBEHHOH (opmbl, Oyner
BapbUPOBATH MO HEOOXOAMMOCTH B 3aBHCUMOCTHU OT PELIMITUEHTA, MOJJICKAILEro JEYSHUIO, U
KOHKpETHOro cmocoba BBeneHusi. Hampumep, mpemapar, mNpeIHA3HAYCHHbIH IS
NePOPANLHOTO BBEIEHHSI JIIOAAM, OOBIMHO OyIeT COomepskaTh, HAlpUMEp, aKTUBHBIA areHT,
CMEIIAHHBII C TMOIXOASILINM W YIOOHBIM KOJHYECTBOM HKCIHUIIHEHTOB, KOTOPOE MOXKET
BapbUPOBATh OT OKOJO 5 10 okojo 98 macc.% OTHOCUTENBHO MAacChl BCEH KOMITO3ULIMU.
Enuanier nosupoBanust oObdHO copep:kar oT okoio 100 mo okono 4000 Mr akTHBHOTO
uHrpenuenra. /s nepopanbHOro BBeneHHs, Hanpumep, coenuHerus ¢opmya (I), (II), (I1D),
(IV) wu (V) wnu ero ¢papmaneBTrHdecky npuemiieMbix cojieit moaxoaut ot 0,1 no 10 r-3kB
AKTUBHOTO MHIPEIUEHTA B CYTKH, a JJIi BHYTPUBEHHOTO BBEACHHS, HAPHUMED, COCTUHEHUS
dopmyn (la), (Ila), (Illa), (IVa) wm (Va) mim ux papmMaueBTUIECKH MPUEMIIEMBIX COJIEH

noaxoaut oT 0,5 10 8 r-3kB aKTUBHOI'O HHIPEIUEHTA B CYTKHU.

IToMuMO coenuHEeHNUIT COTacHO HACTOSIIEMY H300peTeHHI0 (papMareBTHIecKast KOMIIO3ULHS
COTJIACHO HACTOSIIEMY M300PETEHHIO MOXKET TAKXKe CONEPKAaTh UM BBOAUTBHCS COBMECTHO C

(OmHOBpPEMEHHO, TIOCJIEOBATENbHO WJIM pa3fesbHO) OOHHM WM 0ojieeé H3BECTHBIMHU
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JIEKApCTBEHHBIMH CPEACTBAMH, BBIOPAHHBIMH W3 APYTUX KIMHUYECKH MPHUTOJHBIX KIJIACCOB
aHTHOAKTepUATBHBIX MPENapaToB (HAIpUMep, MAKPOJIHIOB, XUHOJIOHOB, OETa-TaKTaMOB WJIH
AMUHOTJIMKO3UIOB) W/WINM APYTHUX MPOTHBOMH(EKIMOHHBIX IPErnapaToB (HAIpUMeD,
NPOTHBOrPUOKOBOrO Tpuaszosa wiu amporepunnHa). OHH MOTYT BKIFOYATh KapOameHeMbl,
HaIpUMep MEPONEeHEM WJIH UMHIIEHEM, ISl PACIIMPEHHs TePareBTUIeCKOi 3 PeKTHBHOCTH.
CoenuHeHus: COrNIaCHO HACTOALIEMY M300PETEHHIO MOTYT TaK)K€ COAEPIKAaTh MM BBOAMTHCS
COBMECTHO ¢ OaKkTepHLMIHBIMU/MOBBIIAIOIIUMU MpoHHnaemMocts (BPI) OenkoBeiMu
NPOAYKTaMHU WM UHIHOUTOpaMu 3P QIIFOKCHOrO Hacoca AJisl yIIyUIIeH!s] aKTUBHOCTH MPOTHB

rpaMOTPULIATENIbHBIX OaKTepUil U OaKTEPHii, YCTOHYUBBIX K TPOTUBOMUKPOOHBIM IpenapaTam.

Kaxk YKa3zaHO BbIIIC, pPasMEp AO03bI, HeO6XOﬂHMOﬁ AJs1 TEPANCBTUYCCKOrO  UJIH
l'IpO(I)I/IJ'IaKTI/I"IeCKOFO JICUCHUA KOHKPETHOIO naToJIOrH4€CKOro COCTOAHMHA, 6yneT
BapbUpPOBATHCS 11O HCO6XOZ[I/IMOCTI/I B 3aBUCUMOCTHU OT PELUIIUCHTA, MOAJICIKALICTO JICUCHULO,
crioco0a BBCACHUA WU TAXCCTHU 3360J’IeBaHI/IH, noajieKalero JICYCHHUIO. COOTBeTCTBeHHO,
OonTHUMaJIbHaA AO3HUPOBKa MOXKET OBITH onpeneicHa MPaKTUKYHOIIUM Bpaviom,

OCYHECTBIIAKOIIUM JICUCHUEC Jr000ro KOHKPETHOI'O MalnueHTaA.

Coenunenust popmya (1), (Ia), (1), (ITa), (II1), (IlTa), (IV), (IVa), (V) umm (Va) moryt ObITh
TOJTyYeHbl HECKOJBKMMH MyTsMH. IIporecchl, MOKa3aHHbIE HUKE, MILTIOCTPUPYIOT CHOCOO
cunTesa coenunennii popmyel (I) (roe R, R? u R?, ecnu He ykazaHO HHOE, SBISIOTCS TAKUMH,
KaK OIpeleNeHO Bbllie). Peakuuu MpPOBOAAT B PacTBOPHUTENSX, COOTBETCTBYIOIIUX
TPUMEHSIEMbIM PEAreHTaM U BELIeCTBaM, M MOAXOAAT JJIs OCYLIECTBISEMbIX TPEBPAIEHMUIi.
KpoMe Toro, npy OMMCAHUH CIOCOOOB CUHTE3a, NPUBEIEHHbIX HUKE, MONPa3yMeBaeTcs, UTo
BCE MpEIOKEHHbIE YCJIOBMSl TPOBEJEHMs peaklui, BKIOYas BBIOOp pacTBOpHTENeil,
atMocdepy, B KOTOpOl MpOBOAMTCS peaklys, TEMIepaTypy MNpPOBEIEHUs peaKiHH,
TPOIOJKMTENLHOCT SKCIIEPUMEHTA M METOMbl 00pabOTKHM, BHIOPaHbI B Ka4ecTBE YCJIOBMIA,
CTaHIAPTHBIX 715 IAHHOM PeaKius, YTO AOJKHO ObITh OYEBUHO IS CTIELMAJINCTA B JaHHOM
obmactu TexHukH. CHeUMaqucTy B 0OJacCTM OPraHUYECKOrO CHHTE3a TOHSTHO, 4YTO
(yHKIMOHAJIbHBIE TPYIIbL, PUCYTCTBYIOIIME B PA3IUYHBIX YACTAX MOJIEKYJIbI, MOJKHbI OBITh
COBMECTHMbI C TNpENJIOKEHHBIMH peareHTaMd U peakLusMHU. Takue OrpaHUYeHUs B
OTHOIIEHUM 3aMECTUTeNel, COBMECTUMBIX C YCJOBMSIMM MPOBENEHHS peaKluii, OymyT
O4YEBM/IHBI JIs CMELMAIUCTa B JAHHONH OOJacTH TEXHUKH, M B 3TOM Cllydae HEOOXOIUMO
MCIMONB30BaTh albTEPHATUBHbIE CMOCOOB. CXEeMbl M TPOLECCHl HE MOJKHbI OCBELIATH

HCUEPIIbIBAIOIINH CITUCOK crIoco0oB nony4enus coenunenuii gopmyin (1), (Ia), (ID), (I1a), (11D),
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(ITTa), (IV), (IVa), (V) umu (Va), HanpOTUB, IUIsi CUHTE3a COSNMHEHHN TaKke MOTYT OBITh
UCTIOJIb30BaHbl JIOMOJHHUTEIbHbIE METOAMKH, W3BECTHbIE KBATU(PHUIIUPOBAHHOMY XHUMHKY.
dopmyna u300peTeHHsT He OTPaHUYMBAETCS CTPYKTYpaMH, MOKAa3aHHBIMH HAa CXeMaxX U B

Hporeccax.

Tak:ke CJICAYET MOHUMAaTh, YTO B HECKOTOPbLIX H3 peaKum‘/'I, IIOKA3aHHBIX Ha CXEMadX U B
MpoLeccax, YIOMSHYTBIX B HACTOSIIIEM JAOKYMEHTE, MOXKET OBbITb HEOOXOIUMO/KeNaTeIbHO
3aIIUTUTD JIr00BIE YyBCTBUTCJIbHBIC TPYIIIbI B COCAWHCHUAX. CHeHI/IaJ'II/ICTaM B I[aHHOfI
00J1aCTH TEXHUKHU HU3BECTHO, B KaKUX CJIydasX 3alluTa HeO6XO):[I/IMa WJIN KCJIATCJIbHA, PABHO
KaK ¥ MOAXOAAIINE CrocoObl TakoH 3amuThl. OOBIYHBIE 3AINUTHBIE TPYNIBI MOTYT OBITH
UCIIOJIB30BAHbI B COOTBETCTBUHM CO CTAaHOAPTHOH NPAKTHKON (B KayecTBe NPHUMEPa CM.
ucrounuk T.W. Greene, Protective Groups in Organic Synthesis, onyOnukoBaHHbIi John

Wiley and Sons, (1991)) u kak OMMCaHO BbILIE B HACTOSIIIEM JTOKYMEHTE.

KBanupuuupoBaHHbli XUMHK CMOXKET HCIOJNb30BaTh M aJalTHPOBaTh HH(OPMALHIO,
COIEPKALIYIOCS B MPUBEICHHBIX BbIIIE HCTOUYHUKAX, a TaKke MHOOPMAIUIO, HA KOTOPYIO B
HUX UMEIOTCSl CCBUIKH, U COAEpIKAIlyCs B NPUJIaraeMblX K HUM IpHMepax, a Takke B
mpUMepax W CXemax, MPUBEIEHHBIX B HACTOSIIEM JOKYMEHTE, JUISl TIOJy4eHUsT HEOOXOIUMBIX

HNCXOOHBIX BCIIECTB U ITPOAYKTOB.

HeO6XOI[I/IMbIe HCXOOHBIE BEHIICCTBA JIsI METOAOB, TaKUX KaK OIIMCAHHBIC B HACTOAILLCM
AOKYMEHTE, B Cilyda€, €CJIM OHHU KOMMECPYECCKHU HEAOCTYIIHBI, MOI'YT OBITH MOJIY4€HbI C
IMOMOIIBKO METOJ OB, BbI6paHHbIX N3 CTaHOAPTHBIX METOOUK OpFaHI/I‘{eCKOfI XHUMHH, METOJHK,
AHAJTOTUYHBIX CHHTE3Y HU3BECTHBIX, CTPYKTYPHO CXOXHUX COGHHHGHHﬁ, Wi METOOMHK,

AHAJTOTMYHBIX OITMCAHHOMY MCTONY WIIN ME€TOdaM, OIMMCAHHBIM B IIPpUMEpPax.

OTmeuaercsi, UTO MHOTHE M3 HCXOJAHBIX BEINECTB JJIsI CIIOCOOOB CHHTE3a, KaK OMHCAHO B
HACTOSIIEM TOKYMEHTE, SIBJISIOTCS KOMMEPUYECKH IOCTYIHBIMH W/WJIM IIHPOKO OMHCAHBI B
HAy4HOH JIUTepaType, UK MOTYT ObITh MOJY4Y€Hbl U3 KOMMEPUYECKU JOCTYITHBIX COEINHEHUH
C HCHOOJIb30BAHMEM aJanTaluil MNpPOLIECCOB, OMMCAHHBIX B Hay4yHOU mautepartype. [lanee
YUTATENh MOXKET 00paTuThes K ucrounuky Advanced Organic Chemistry, 5 Edition, 3a aBT.
Jerry March and Michael Smith, onybnukosannomy John Wiley & Sons (2001), nns obmero

PYKOBOJICTBA B OTHOLIEHUH YCJIOBUI NPOBEACHUS PEAKLUI U PEareHTOB.
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O01mme MeTOOANKH H CXeMBbI:

B onnom u3 acniekroB coenunenust popmy (I) u (Ia) mnm ux GpapmarneBTudecKu mpueMiIeMble
COJIU MOTYT OBITh TOJIy4eHBbI CrOcoOOM, omucaHHBIM Ha cxeme 1. M3 amupa BaitHpeOa
BBefieHHe 3aMectutesieli B nonoxkenue R* popmyn (I) u (Ia) MOkeT ObITH OCYIIECTBIEHO C
noMomplo peakuuu I pusbspa. CrnoxkHospupHble (parMeHTHl MOTYT OBITh BBEIEHBI
KaTATM3UPYEMBIM TAJJIAINEM AEAJUIMIMPOBAHUEM C MOCIENYIOIUM AIKIJINPOBAHHEM
Opomarieratamu. B pe3ynbraTe ruposinsa CloKHBIX 3(PUPOB MOMYHa0T KUCIOTHL. B kauecTse
aJbTepPHATUBBI, APyTUe rpynrsl R! MOryT GbITh moydeHbl MyTeM MOAM(UKALIMN TEPBUYHOTO
CIHpTA.

CXEMA 1:
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nmnaason, rmapasuH, Br /’.\_‘
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W = N32C03 axv O axm O MeOH, 65C TBSO/\/\ (0] Boc’ ;\
H H NH,  Boc,0, AMGA oPN-OMe
|

NepPBUYHbIIA aMUH
amua BaitHpeba

3
R karanmsarop R 3 AlIONH-Ns, RS
)\MgBr TBSO” "X  Xoseiigbl-Mpattca 1pgo””" " TBSO” R® PPhg DIAD, 1pgn~"
N 2 nokonexus, N CeCly NaBH,, N Tonyon, N oAl
T®,0C Boc” Tonyon, 65 C Boc” 0O MeOH, 0 C Boc” "0 KOMH.TemMn. Boc” N
- - - - Ns
O
R3
i 5 ;
. R3 ’ 3 . 3
HO™ ﬁ HoJ "ﬁR . RER'N ..(\j:R R8R7NJL"- (j:R:’
TBAF CrO3 HslO, HNR'R® HATU ZnBr;
% BN I}I’OA" S Boe r?rOA" RS oM r}rOA" e HN -OAI
Ns Ns Ns |

. Ns
NEePBUYHbIA CNUPT

o o]

[¢]
o) 3
\ R® 1.Pd[PPhsls MeOH , 3 , 3
s A R3 R8R7NJ' N 13[_ sl Me R8R7NJ'" R LiOH, RSR?NJ' Ny R
R3R'N " > ,O-AUMETUNT Tro. H-0

PhSH ! ol TpuchocreH N GapGuTypoBast KUCIoTa N R4 P 2N N R

N )_N\ 2. ocHoBaHme, IMOA ;—N, RS )—N\ RS
H o 0All R, g 0 OR® g 0 oH

R6
Br 0 Y
[e]

AJbTepHATHBHBIE CIOCOOLI CUHTE3a COeMHEHHIT ¢ 3aMelntenneM mpu R mokasansl Ha cxeme
2, TOe KIIOYEBBIMH CTaAUsIMU SIBJSIFOTCA peakiusi Jlunbca-Anbaepa W HHUTPO30-CHOBAs
peakuuys.

CXEMA 2
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3
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EtOH 1 \< Eio RE_HCI_ o™ R® Tro, H,0
o ‘ﬁ" TMSOTf Os. N | (Boc),0 _N |
o) S Boc
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j - j  BoONHOH. O, /(ll) . oL N A, A
: , VN BO3ayX ], ‘ X
HO™ R® CDLNHOAc_ ., \ . RS MMMBOIAYX N R TBSCLuwy I\CE -
BOC/N Boc’N | HUTPO30-eHoBas Boc/N N’OH Boc” |}r
| Boc
Boc
2 0
ZnBry A, P
v

3 3
H2N TR R TpudocreH H2N RN R
HN N-OTBS N
H //J'*N\

0 OTBS
AI_IeTaTHbIe u CJ'IO}KHOS(I)I/IprIe (l)pal"MeHTbI MOTyT OBITh BBCACHBI 34 OJHY UJIU ABE€ CTaAUU B

cooTrBeTrcTBUU cO CXeMoii 3.

CXEMA 3
R* .
| R |
/[’I, RS v, R3
HN N Br” “COzR® HzN/l N
—_—
N ocHoBaHue, AMOA N R4
)_N )—N 5
N N R
HF, Py o OH 0 O/QCOst
j
3
HoNT e N R
N 4
R
N R5
\
(0] OTBS Br)<002R6 TBAF

B eme onaom acnexre coenurenus Gpopmyn (I) u (Ia) mmm ux papManeBTHUECKH TPUEMIIEMbIe
COJI1 MOI'yT OBITH MOJIYYCHbI CHOCO6OM, OIMHUCaHHBIM Ha CXEME 4, rac 3aMEHa Ipu R2 MOXKET
OBITD BBEACHA MOCPECACTBOM IMPUCOCAWMHEHUA T1I0 PEAKIHNU Muxasns k CHOHY 1 ¢
MOCJIEAYIONNM OKHCIIEHHEM C TIOJyYeHHEeM €HOHa 2, TOCHe 4ero CHHTe3 aHaJOrM4eH

ONMCAaHHOMY Ha cxeme 1.

CXEMA 4
R? R2
o 1. R2Li, cul o _
TBSO @L 2. TMSCL DIEA TBSO™ (7 Pd(OAc), TBSO™ " X
N N >
Boc 0 Boc” OTMS Boc™ 6]
€HOH 1 €HOH 2

B kauectBe AJIBTCPHATUBBIL, aMHU 1{1 MOJKET OBITh BBC€ACH IIOCJIC ITHUKJIMU3allMl MOYEBHHBI

COIJIACHO CXEME 5.
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CXEMA 5
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CoenmuHeHust ¢ 3amelieHneM Tpu R’ Takske MOTrYT ObITh CHHTE3MPOBaHbI U3 ajblerHia
I'apHepa, xak nmoka3ano Ha cxeme 6. [IyTh OT mepBUYHOrO amMuHa K coenuHeHusM dopmy (I)

i (Ia) ananornyen cxeme 1.

CXEMA 6
0
9 / 7 /\)L /\)L
ﬂ:N\_/ Remger —L ¢ ﬂeCC-MaPT”Haj:\—( B””““"‘N , _1)TsOH _TBSO ™ “R? ZnBr, TBSO” Y "R’
Boc Boc Boc T2 Bo,0 BocWH NH,
3) TBSCI

Kpome Toro, coenuHeHus ¢ 3ameleHrueM npu R? MOryT ObITb CHHTE3MPOBAHBLI COTTIACHO
MIPUBEAEHHON HIKE CxeMe 7, IAe KIKYEBOW CTaaHuell sIBISETCS HUTPO30-€HOBAs PEAKIIUs.
AMuj TaKke MOXKeT ObITh BBeZleH Ha OoJiee paHHEW CTaJnK CUHTe3a U3 KapOOHOBOM KHCIOThI

N COXPAaHCH OO0 KOHIIa CUHTE34a.

CXEMA 7
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Boc” N oc OXM, KOMH.TEMN. HN N’OTBS DIEAACN, N,
OITBS H KOMH.TEMI. ‘oTBS

AnkunOpomanerarsl Uil BBEICHHs] KapOOHOBBIX KHUCIOT M CIOXHO3(UPHBIX (PparMeHTOB

MOTYT OBbITh MOJIYYEHbI Tepe3CTepUPUKALIIEH COTIACHO cXeMe 8.
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CXEMA 8
45
RYR® RCOH A
N rom Y
KOtBu
(o) O

XupanbHble Opomdropanerarsl Jyisi BBemeHuss R- u  S-GTOpkapOOHOBOW KHCJIOTHI U
CIOXKHO(UPHBIX ~ (pParMEHTOB  MOTyT  OBITH  TOJNY4YeHBl  MEPEKPHCTAIIH3ALNEH
OpOM(PTOPYKCYCHOM KHCJIOTBI € XHUPAJIbHBIM (EHWISTHWIAMHUHOM C  TOCIENyIOLIeH
screpuduKanueit coriacHo cxeme 9.

CXEMA 9

(S)
F F l F
CHCI 5
NaOH OH 3 (R‘) o \/@ R°OH, Me3S|CI R®
r/S(OEt _NeOR o % By

o I‘IeperMCTannmsaumg NH; o
© 5 pas B CHCI,

B nmo6oit 13 BBIIEYNOMSHYTHIX (papMaLeBTHYECKUX KOMIIO3ULUH, MPOLIECCOB, CIIOCOOOB,
NPUMEHEHHH, JIEKAPCTBEHHBIX CPEICTB U OCOOEHHOCTEH MPOU3BOACTBA COTIACHO HACTOSILIIEMY
N300peTeHNI0 TakXke NPUMEHUMbI JIOOble ajJbTePHATHBHBIE BAPHAHTBI OCYIIECTBICHUS
COEAMHEHUI COrJIacCHO W300pETEeHHI0, OMHCAHHbIE B HACTOALIEM OOKyMeHTe. Hampumep,
JOTIOJIHUTEIbHBIE TOAPOOHOCTH M CIOCOO MPOBEACHUST HUTPO30-€HOBOH peakuuu Ha
pa3NIUYHBIX CyOCTpaTax SIBJSIFOTCSI TAKUMH, KaK OMHMCAHO HIDKE B pa3jielie MPUMEPOB. JTH

NMOAPOOHOCTH U COCOOBI BKJIFOYAIOT, HAMPUMEP, TMEPBbIi CMOCOO TMOJNYUEHUsT COSTUHEHUS

dbopmyinr VI
R2
1 3
RY, AR
N PG’
OH (VI

HJIH €0 COJTH, TIE

R! mpencrasnser coboit —C(O)NR'R®, —C(O)OR’, —-CH,OR7, -CN, denun, 5-7-
unennsli rerepoapun, -C(O)NR’NR’C(O)R’, -C(O)NR’OR!'? unu C;-Cs ankuipHyro rpymmy,
IJIe alKHIbHAS IPYIINA 3aMelneHa 1-3 rpynmamu, cocrosmumu u3 ranoresa, Ci-Cs ankokc, -
OH, -CN, -NRR® -NR'COR’, 5-7-uneHHOro rerepoapuna u 5-7-4JeHHOrO reTepOLUKIINNIA,
1 rae (DeHIT U reTepoapu, npeacTasieHHsle R, HeoOGa3aTeNbHO 1 HE3aBHCUMO 3aMeIeHs! |-

3 rpynnamu, BeIOpaHHbIME U3 rajoreHa, -OH, C1-Cs ankokcu, -CN, -NR'R® u -CONR'R¥;
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kaxaeii u3 R? u R® nesasucumo Buibpan u3 Bogopona, ranorena, Ci-Cs ankuna u Cs-
Cs LMKIOANKMNA, TIPU YCJIOBMH, 4TO MO MeHblueil mepe onuH u3 R? u R? He npexcrapmser
co0oii Bogopox;

kaxaeiii R7 u R® nesasucumo mpencrasnser coboit Bomopon, Ci1-Cs anxun, Ci-Cs
ankokcH, ¢enmn, C3-Cs UMKIOANKWI, 4-7-4ICHHBIA TE€TePOLUKINI WIH S-O-4JICHHBIA
reTepoapmi, I1e aJKWJ, aJKOKCH, (DEHW, LUKIOAJNKWI, TeTePOLUKIIII WIH TeTepoapul,
npencrasiensbiii R’ unn R®, HeoGsA3aTenbHO M HE3aBMCHMO 3aMmelleH 1-6 rpynmamw,
BBIOPaHHBIMU M3 5-0-UJIEHHOTO I'eTepPOLMKIINIIA, HEOOs3aTeNbHO 3aMEIEHHOIO OJHUM HIIU
asymsi aromamu —F, kap6okcunom nm —CO(OC1-¢ ankuiaom), 5-6-4JeHHOro rerepoapuia, -
CN, -OH, C;-Cs ankuna, HeoOsi3aTenbHO 3amerneHHoro —NH, uimu —OH, C1-Cs ranoreHnankua,
C1-C5 ranorenankokcu, Ci1-Cs anxokcu -NHCO(Ci-Csankuna), -NHCO(C:-Csankokcn), -
S(0):NR’R”’, -NHS(O):NR’R”’, -NHS(0)2(C1-Csankuna), -NR’'R”” u -C(O)NR’R”’;

kaxnpiii R mpencrasnser coboit Ci-Ce  ankun, Ci1-Cs ramorenankun, Ci-Ce
ranoreHankokcH min C1-Cs aIKOKCH;

kaxnpiii R u R’ HesaBucHMMO mpencraBisieT COOOH BOAOPOI, METHJI, STHJI WJIH
nporwt;, i R” u R’ BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHH IPUCOEAMHEHBI, 00pa3yoT 5-
6-4JIEHHBIN reTepOLMKINII, U

kaxapii 13 PG u PG’ He3aBUCHUMO TpencTaBisieT COOOM 3aIMUTHYIO TPy s
AMHUHOTPYTIIIBI,

rae crnocod BKIIOYAeT

B3aumoeiicteue coenunenus popmynl XI:
R? R3

7~
PG .
(XD
win ero coiiu ¢ PG’NHOH B npucyTcTBUM OKUCTUTENST ¢ 00pa30BaHUEM COETUHEHUS

dbopmyasr VI,

Tax:ke npenyioskeH BTOPoi crnocod nmonyydeHus coenuaenus Gopmysist VI
R2
R, R3

PG/N _PG
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WJIH €rO COJIH, T

R! mpencrasnser coboit —~C(O)NR'R®, —C(O)OR’, -CH,OR7, -CN, ¢denun, 5-7-
unenHsli rerepoapun, -C(O)NR’NR’C(O)R’, -C(O)NR’OR!'? unu C;-Cs ankusipHyro rpymmy,
7€ aNKWIbHAS IpymIa 3aMerneHa 1-3 rpynmamu, cocrosmumu u3 rajorena, C1-Cs ankokcw, -
OH, -CN, -NR'R® -NR'COR’, 5-7-uneHHOro rerepoapuna u 5-7-4JeHHOTO reTepOLUKIINIa,
u rae GeHus u rerepoapuil, npeacTasneHnsle R, Heobs3aTenbHO U HE3aBUCUMO 3aMelleHb! |-
3 rpynnamu, BeiOpaHHbIME U3 rajorena, -OH, C1-C3 ankokcu, -CN, -NR'R*u -CONR'R?;

kaxaeii u3 R? u R® nesaBucumo BuiGpan u3 Bogopona, ranorena, Ci-Cs ankuna u Cs-
Cs UMKIOANKMNA, TIPU YCJIOBMH, 4TO MO MeHbluell Mepe onuH u3 R? u R’ He npencrapmser
co0oit Bogopox;

kaxaeiii R7 u R® nesaBucumo mpencrasnser coboit Bomopon, Ci1-Cs anxun, Ci-Cs
ankokcH, ¢enmn, C3-Cs HUKIOANKWN, 4-7-4I€HHBIH TE€TePOLUKINI WIH S-O-4JIeHHBIH
reTepoapui, e aJKWi, aJKOKCH, (HEeHWI, LUKJIOANKWI, TeTePOLHUKINI WM TeTepoapul,
npenctapnennbiii R’ umu R®, Heobs3aTenbHO M HE3aBUCUMO 3aMelleH 1-6 rpymnmamu,
BBIOPAHHBIMU M3 5-0-UJIEHHOTO T'eTepPOLMKIINIIA, HEOOs3aTeIbHO 3aMEIEHHOrO OJHUM WU
aBymsi atomamu —F, kap6okcunom mm —CO(OCi-¢ ankuiaom), 5-0-4I€HHOTO reTepoapuia, -
CN, -OH, C;-Cs ankuna, HeoOsi3aTenbHO 3amerneHHoro —NH, uimu —OH, C1-Cs3 rajoreHankusa,
C1-C3 ranorenankokcu, Ci-Cs anxokcu -NHCO(Ci1-Csankuna), -NHCO(C:-Csankokcn), -
S(O):NR’R’’, -NHS(O):NR’R”’, -NHS(0)2(C1-Csankuna), -NR’R”” u -C(O)NR’R”’;

kaxaeiii R® mpencrasnser coboit Ci1-Cs anxunm, C1-Ce ramoremankun, Ci1-Co
ranoreHankokcu min C1-Cs aKokcH;

kaxapii R’ u R’’ He3aBUCUMO MpPencTaBisieT COOOW BOAOPON, METHJI, 3THJ HWJIH
nporwt, mik R” 1 R’ BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH MPUCOEIUHEHBI, 00pa3yroT S-
6-4JIEHHbIN FeTePOLUKIIIIL, U

kaxapii 13 PG u PG’ He3aBUCHUMO TpencTaBisieT COOOU 3aIMUTHYKO TPYMIy s
AMUHOTPYTIIIBI,

rae crnocod BKITIOYAET
B3aumoeiicreue coenuneHust popmynnl XI:
R2
R R?
_N
PG (XI);

i ero conu ¢ PG’N=0 ¢ obpazoBanuem coenurenus popmyast VL
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B nepsom acnekre coenunerne Gpopmyibl X1 B IepBOM HIIH BTOPOM CIIoco0e uMeeT popmyry:

R1 - R3

HJIN €ro COJIb.

Bo BTopom acnexre coennnenue popmysl VI B mepsom miiu BTOpoM criocode uMeeT GopMyy

VII:

OH  (VID),

HJIN €ro COJIb.

B tpethem acriexkte R* B meppom unu Bropom criocobe uu popmysia VII npeacrassier coboii
CI'C3 AJIKWJI, TIPHU 3TOM OCTAJIbHBIC MIPHU3HAKHU SABJIAOTCA TaKMMHU, KaK OIMUCAHO B MCPBOM HIJIH
BTOPOM criocobe U TIepBOM UM BTOPOM acriekTe. B kauecTse anbTepHaTHBbL, R* B nepsoM uiu
BTOpoM crnocobe wmu ¢opmyna VII mpexncrasisier coOoil METWJ, TPU 3TOM OCTaJIbHbIC
IMPU3HAKH ABJIAIOTCA TaKMMH, KaK OIMMCAHO B II€PBOM HJIM BTOPOM crocobe u MEPBOM HJIU

BTOPOM acCIIeKTe.

B derBeprom acnekte coenuHenue (opmyibl VI B mepBOM WM BTOPOM CHOCOOE HUMeEeT

¢dopmyay VIII:

1 3
Rl AR
N PG’
OH  (VIII);

HJIN €T0 COJIb, IMMPU 5TOM OCTAJIbHBIC MPU3HAKHA ABJIAIOTCA TAKUMH, KaK OIMMUCAHO B IICPBOM UJIU

BTOPOM cI1oco0e 1 IEPBOM MITH BTOPOM aCIeKTe.

B nsitom acrniexte R? B mepsom umu sTopom criocobe uu popmyna VII npencrasiser coboit

Ci-Gs AJIKWJL, TIPHU 3TOM OCTAJIbHBIC TIPHU3HAKHU ABJIAOTCA TAKHUMHU, KaK OIMMCAHO B MEPBOM HIINU
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BTOPOM criocobe 1 TIepBOM UM BTOPOM acriekTe. B kauecTse anbTepHaTHBbL, R® B nepsoM uiu
BTOpOoM criocobe mimm ¢opmyna VIII npencrasnsier coOOW METWJI, MPU 3TOM OCTAJIbHBIE
MPU3HAKH ABJIAIOTCA TAKUMU, KaK OIMMHCAHO B MNEPBOM HUJIM BTOPOM crocobe u NEPBOM HUJIHU

BTOPOM aCIIEKTe.

B mecrom acnekte R' B mepBoM uim BTOpoM crocobe BBIOpaH M3 OKCaaMa3oja,

C(O)NHNHC(O)(C1-C3 ankuna), -CH>NH», -CHNHCO(C1-C3 ankokcn), -CHyNHCO(C1-Cs
ankuna) umi -CH,NHCO(C1-C3 ranorenankuna), rae okcaauazon R! neobs3arenbHo 3aMelneH
-OH, C1-C3 anxokcu, ~-NR'R® unu -CONR'R®; u ipu 5TOM ocTabHble MPU3HAKY SBISIOTCS
TaKMMH, KaK OIFCAHO B IIEPBOM HJIM BTOPOM CIIOCOO€ U MEPBOM, BTOPOM, TPETHEM, YETBEPTOM

WU IIATOM aCIICKTC.

]

A

1 N/\v‘é\
B cenpmom acniekte R B mepBom nim Bropom criocode BoiOpan u3 -CHaNHb, H

0] 0
| Fsc)km/\;é\ ) )<O)J\N/\e,é\

ABJIAIOTCA TaKUMH, KaK OIMHCAHO B IICPBOM HJIM BTOPOM criocode u IMEPBOM, BTOPOM, TPETHEM,

, U TIpU S5TOM OCTaJIbHBIC IIPHU3HAKHU

YETBEPTOM, IIATOM HIJIU IIECTOM aCIICKTE.

B BocsMoM acriekte R! B mepBom uimm BTopom criocobe mpencrapiser coboii: -CN,
0O R
HN e} YO
O -
. /\/ " X 3 \
2 H , N , N
o
N )J\
~, véi
H
0

WJIN

2
rne R npencrasnsier coboit Bogopon i —C(O)NHz; u mpu 3TOM OCTaibHblE MPU3HAKK
ABJIAIOTCA TAKUMH, KaK OMMHCAHO B IEPBOM HIIU BTOPOM CHOCO6C " IEPBOM, BTOPOM, TPETHEM,

HUETBEPTOM, MATOM, IECTOM WUJIM CEABMOM aCIICKTE.
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B nessitom acnekte R! B mepsom unmu Bropom crnoco6e npexcrasnsier coboit —C(O)NR'RS, —
C(O)OR” unu —CN; u 1pH 3TOM OCTaNbHble TPU3HAKU SBISIOTCS TAKAMM, KaK OMHCAHO B
NIePBOM MJIM BTOPOM Crocobe W B MEPBOM, BTOPOM, TPEThEM, YETBEPTOM, IISITOM, LIECTOM,
CenbMOM UITM BOCBMOM acrekTe. B kauecTse anbTepHaTuBbl, R' B epsom unmm BTopom criocobe
npencrasisier codoit —C(O)NHz, —C(O)OH, —CN wmm —C(O)OC,-Cs ankwi;, mpu 3TOM
OCTaJIbHbIC MPHU3HAKHU SIBJISIOTCS] TAKUMH, KaK OMKCAHO B MEPBOM MJIM BTOPOM criocode U B
IIePBOM, BTOPOM, TPEThEM, YETBEPTOM, ISITOM, IIECTOM, CEIbMOM WJIM BOCHMOM criocobe. B
elle OJHOM albTEPHATHBHOM BapHaHnTe R' B mepBoM mMmu BTOpOM crnocoGe MpecTaBiseT
coboit —CN munu —C(O)NH3; rmpu 5TOM OCTaJIbHbIE MPU3HAKH SIBJISIFOTCS] TAKIMH, KaK OIHCAHO
B MEPBOM MJIM BTOPOM CIIOCOOE€ M MEPBOM, BTOPOM, TPETHEM, YETBEPTOM, ISITOM, IIECTOM,
CEnbMOM UJIM BOCHMOM acriekTe. B erne oHOM anbTepHaTHBHOM BapuanTe R' B mepsom uim
BTOpOM crocoOe npencrasisier coboii -CN; mpu 3TOM OCTallbHbIE NPH3HAKU SIBISIOTCS
TaKUMH, KaK OIICAHO B IEPBOM MJIM BTOPOM CIIOCOOE M TEPBOM, BTOPOM, TPETHEM, UETBEPTOM,
TATOM, IIECTOM, CEIIbMOM HJTH BOCbMOM acriekTe. B elie onHOM anbTepHaTUBHOM BapuaHTe R
B MEPBOM MM BTOPOM criocobe mpenctasnser coboit —C(O)NR'R®; npu 3ToM ocTanbHbie
NPU3HAKH SBJISIOTCS] TAKMMH, KaK OMHMCAHO B IEPBOM MJIM BTOPOM CIIOCOO€ U TEPBOM, BTOPOM,

TPETHEM, YETBEPTOM, IIATOM, HIECTOM, CEABMOM UK BOCbMOM AaCIICKTE.

B necarom acmexte R’ u R® B mepsom mmm BTOpOM crocobe 006a MpencTaBIsIOT COOOi
BOZIOPOJ; TIPH 3TOM OCTaJIbHbIE MPHU3HAKH SIBIISTFOTCS TAKUMH, KaK OMHCAHO B MEPBOM HJIH
BTOPOM CI1oco0e 1 IEPBOM, BTOPOM, TPETHEM, UETBEPTOM, IATOM, IIECTOM, CEbMOM, BOCBMOM
WM JIEBATOM acrekTe. B kauecTBe anbTepHaTHBbL, R’ B MEPBOM UM BTOPOM CIOCOGE
npefcTaBaser coboit Bomopon, u R® mpemcraBmser coboit 1) deHun, HeobA3aTENBHO
3amenteHHblit C1-Cs ankminom mim C1-Cs ankun-NHy, 2) C1-Cs anxwun nimm 3) C1-Cs ankokcen,
rjie Kaxabli ajkujl WM aJKOKCH M3 TNpeAcTaBIeHHbIX R® HeoOs3aTenbHO U HE3aBMCHMO
samemeH Cs3-Cs mukmoankwiom, -CN, -OH, -NH», -SO>NH», -NHSO>;NH,, -C(O)NH>,

NHC(O)C1-C3  anxuioM),  NHPA3HHUJIOM,  OKCUTAHWJIOM,  OKCa30JWJIOM  WJIH
NUPPOJTINHUIOM, HeOOs13aTeIbHO 3aMELIeHHbIM OHUM WK Oosiee KapOOKCHIIOM, aTOMOM
¢dropa i -C(O)O0(C1-Cs ankuaomM), mpu 3TOM OCTAJIbHBIC MPU3HAKH SIBJISIFOTCS] TAKUMU, KaK
OIHCAHO B MEPBOM MJIM BTOPOM CIOCOOE M MEPBOM, BTOPOM, TPEThEM, YETBEPTOM, IMSTOM,
IIECTOM, CeZIbMOM, BOCBMOM HJIH A€BSTOM acrekTe. B eie oHOM abTepHaTHBHOM BapUaHTe
R’ B nepBoM MM BTOPOM Crocobe MpeicTaBiseT coboil Bopopoa, ¥ R® BuiOpan u3 rpynmbl,

COCTOSIIIEN U3:
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- N O— R ‘%:
0T a0 AT
HoN \N HQN/ \/\o;%" e‘r\r’ NH

. A %
O\r{ HN ?{ 8 é han NN

>\/</\}LL )k/\é; HN/\/\f\

OCTAJIbHBIC TMPU3HAKU SABJIAKOTCA TAKUMHU, KaK ONHCAHO B II€EPBOM WM BTOPOM criocobe u

, -=CH2CN u -CH>OH; npu sTom

IEPBOM, BTOPOM, TPETHEM, YETBEPTOM, IIATOM, HIECTOM, CEAbBMOM, BOCBbMOM HJIU ACBATOM
ACIICKTC.

B omunHanuatom acnekre coenuHenue Gopmynbl VI B mepBOM MM BTOPOM CIIOCOOE MMEeT

dbopmyny IX:
j
HoN e, AN
N PG’
e T/
OH  (IX);

HJIN €ro COJIb.

B nBenaanarom acrniekte coequHerre Gopmysibl VI B mepBoM witi BTOpOM criocode umeeT

bopmyny X:
j
H2N II"" \
N PG
PG~ r\|1/
OH (X )’

HJIN €ro COJIb.
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B Tpunanuatom acnekrte kaxnblii u3 PG u PG’ B mepBoM i BTOpOM criocobe BMECTe ¢
aTOMOM a30Ta aMHHa, KOTOPbIH OHM 3aIIMIIAIOT, HE3aBUCHMO 00pasyeT kapbamar, aMu Win
N-Oensui, i N-apuiI;, MpH 3TOM OCTaJIbHbIE MPU3HAKHU SIBIISTFOTCS TAKUMH, KaK OIMHMCAHO B
IepBOM HJIM BTOPOM CMOCOO€ M MEPBOM, BTOPOM, TPETHEM, YETBEPTOM, IISITOM, LIECTOM,
CeIbMOM, BOCBMOM, JEBSTOM, NE€CSTOM, OAMHHAALATOM WM ABEHAALATOM acnekre. B
Ka4yecTBe aJbTepHATUBBL, kKaxabiii u3 PG u PG’ B mepBoM mim BTOPOM crioco0e HE3aBUCHUMO
BbIOpaH u3 mpem-0y TUIIOKCUKapOOHMIIA (Boc), kapOokcuOeH3uIa (Cbz),
bayopennnmerunokcukapbonmia (Fmoc), 2,2, 2-rpuxnopatokcukapdbonmna (Troc), CF3CO,
auermna (Ac), mapa-tonyoncyinbonamuna (Ts) u mermwncynbdonuna (Ms), npu 3ToM
OCTaJIbHbIC MPU3HAKH SIBJSIFOTCS TAKMMH, KaK OMHCAHO B MEPBOM HJIM BTOPOM criocode u
IIePBOM, BTOPOM, TPEThEM, YETBEPTOM, IIATOM, IIECTOM, CEIbMOM, BOCBMOM, JAEBSATOM,
AeCsTOM, OAMHHAILATOM WM JBEHAJIATOM acrleKkTe. B eme OIHOM albTepHATHBHOM
Bapuante kKaxablii 13 PG u PG’ B nepBoM miin BTOpOM croco0e sIBIISIETCS] OMUHAKOBBIM,, TIPH
5TOM OCTaJIbHBIE IPU3HAKY SBIISIFOTCS TAKUMH, KaK OMHMCAHO B IIEPBOM HIIH BTOPOM Crocode u
IIEPBOM, BTOPOM, TpPEThEM, YETBEPTOM, IIATOM, IIECTOM, CEIbMOM, BOCBMOM, JAEBSATOM,
JEeCATOM, OAWHHAAIIATOM WM JBEHAALATOM acrnekTe. B emie OZHOM ajlbTepHATUBHOM
BapuanTte kKaxabid 3 PG u PG’ B mepBOM WM BTOPOM CIIOCOOE MpencTaBiisieT codoi TpeT-
OyTOKCHKapOOHMUJT, TIPH 3TOM OCTaJIbHbIE MPU3HAKH SIBJISIFOTCS TAKUMHU, KaK OIMHCAHO B TIEPBOM
WK BTOPOM CIOCOO€ ¥ MEPBOM, BTOPOM, TPEThEM, YETBEPTOM, IISITOM, LIECTOM, CEIbMOM,

BOCBMOM, AE€BATOM, A€CATOM, OOJHMHHAALATOM HJIN ABCHAALIATOM aCIICKTE.

B uyerbipHaAIATOM acmeKkTe MEPBBIA CIOCOO IOMOJHUTEIBHO BKJIOYAET B3aMMOACHCTBUE
coenurenus popmyisl XI ¢ PG’NHOH B npucyTCTBUH METaJUTMYECKOTO KaTaJIU3aTopa; pu
5TOM OCTAJIbHBIE IPU3HAKH SIBJITFOTCS] TAKMMH, KaK OMUCAHO B MIEPBOM UJIM BTOPOM CIIOCO0€ U
NEPBOM, BTOPOM, TPEThEM, HYETBEPTOM, IISITOM, INECTOM, CEIbMOM, BOCBMOM, IEBSITOM,
IEeCATOM, OAWHHAALATOM, MBEHAALATOM WM TPHUHAAATOM acrekre. B kaudecTse
anbpTepHaTHBBI, MeTanuecknii karanusarop BeiOpan u3 CuCl, CuBr, Cul, CuCN, CuSCN,
CuBr-Me;S, Cu(OAc); u CuOTf, npu 3TOM ocCTajbHBIE TMPU3HAKHU SIBJISIFOTCSI TAKHUMH, KaK
OMHCAHO B NIEPBOM HJIM BTOPOM CIIOCOOE U MEPBOM, BTOPOM, TPETHEM, UETBEPTOM, IISITOM,
IIECTOM, CEObMOM, BOCBMOM, J€BSATOM, JECATOM, OAMHHAALATOM, MABEHAAIATOM WU
TPUHAALATOM acrekTte. B eme OIHOM anbTePHATHBHOM BAapHAHTE METAJUIMYECKUN
KaTaJIN3aTOP BKJIOYAET COJIb MU, NPU 3TOM OCTAJIbHBIE NMPU3HAKH SIBJISTFOTCS TAKHMHU, KaK

OMKCAHO B TIEPBOM HJIM BTOPOM CIIOCOO€ M TIEPBOM, BTOPOM, TPETHEM, YETBEPTOM, IISITOM,
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mecToM, CE€AbMOM, BOCBMOM, JCBATOM, ACCATOM, OJHHHAALATOM, JABCHaALATOM MIIHU
TPUHAALATOM acrekTte. B eme OIHOM anbTepHATHBHOM BAapHAaHTE METAJUIMYECKHN
KaTaln3aTop BKIIHOYACT COJIb raJIOTCHUA MCEAU, NPU 5TOM OCTAJbHBIC NMPU3HAKU SABJIAKOTCA
TAKUMHU, KaK OTTMCAHO B IEPBOM HUJIK BTOPOM criocobe u NEPBOM, BTOPOM, TPETHEM, UCTBECPTOM,
IATOM, IIECTOM, CE€AbMOM, BOCBMOM, JCBATOM, ACCATOM, OAMHHAALATOM, ABCHAALATOM HJIHU
TPUHAIATOM acrekTte. B eme OIHOM anbTepHATUBHOM BAapHAaHTE METAJUIMYECKUN
katanuzarop npenctasiser codoir CuCl umnm CuBr-Me;S; mpu 3ToM ocTanbHble NPU3HAKU
SABJIIFOTCA TAKUMH, KaK OIMHMCAHO B IIEPBOM HUJIM BTOPOM crocode u IIEPBOM, BTOPOM, TPETHEM,
YETBEPTOM, IIATOM, MECTOM, CE€AbBMOM, BOCbBMOM, HOCBATOM, HACCATOM, OAWHHAALATOM,

ABCHAALATOM MJIM TPUHAALATOM ACIICKTE.

B nsTHamumaToM acmekTe MepBbIii CHOCOO MOMONHUTENBHO BKJIIOYAET B3aMMOJEHCTBHE
coenunenus popmynsl XI ¢ PG’NHOH B npucyTcTBiM 100aBKH aMHHA, TPU 3TOM OCTAJIbHbIE
NPU3HAKH SIBJISFOTCS TAKMMU, KaK OTMIMCAHO B MIEPBOM HJTH BTOPOM CIIOCOOE U EPBOM, BTOPOM,
TPETbEM, YETBEPTOM, IIATOM, LIECTOM, CEABMOM, BOCBMOM, AEBATOM, JECATOM, OIUHHAILIATOM,
IBEHALIATOM, TPHUHAATOM WM YETBIPHAIIATOM acrekTe. B oqHOM u3 acnekToB qo0aBKa
amuHa mpencraBiuser  coboit  mupummH, (1R 2R)-umknorekcas-1,2-gumamub,  N,N'-
aUMeTWIdTaH-1,2-muamuH, 2,6-nu-tper-oyTun-4-merunnupunuy, 1,10-gpenantponus, TpaHc-
LIUKJIOreKcaH-1,2-1rnaMuH, N1-2-(nuaTrnaMuno )3T )-N2, N2- s Tunstas- 1,2-1uamMuH,
uuc-uukjorekcan-1,2-nuamud unu N1,N1,N2 N2-terpamernnstan-1,2-quaMuH;, npu 3TOM
OCTajibHbIE MPHU3HAKU SIBJISTIOTCS TAKMMH, KaK OMKMCAHO B MEPBOM HWJIM BTOPOM CIIOCOOE U
MEepPBOM, BTOPOM, TPEThEM, HYETBEPTOM, IISITOM, ILIECTOM, CEAbMOM, BOCBMOM, JEBSITOM,
JeCSITOM, OAWHHAALATOM, ABEHAALATOM, TPUHAALATOM WJIM YETBIPHAILATOM acrekre. B
KayecTBE  ajJbTEPHATHUBBI, aMWH  BBIOpAaH W3  TNHPUAMHA,  2,6-MyTHOMHA,  4-
OUMETHIAMUHONUPUANHA, mnuKojuHa, |,8-muaszaburukio[S.4.0lynnen-7-esa u N, N-
TUU3ONPONIISTUJIAMUHA, TIPU 3TOM OCTaJIbHbIE TIPU3HAKH SIBJITFOTCS TAKUMH, KaK OIKMCAHO B
MEPBOM HJIM BTOPOM CIOCOO€ M TIEPBOM, BTOPOM, TPEThEM, HETBEPTOM, ISTOM, IIECTOM,
CeAbMOM, BOCBMOM, NIE€BSITOM, NECSITOM, OJWHHAILATOM, ABEHAILATOM, TPUHAALATOM WIH
YETBIPHAALIATOM acreKkTe. B eme OgHOM allbTepHATUBHOM BAapUAHTE AMUH MPEACTABISIET
cO0O MUPUINH, TIPU STOM OCTaJIbHBIC TIPU3HAKY SIBIITIOTCS TAKUMH, KaK OMUCAHO B IMEPBOM
WK BTOPOM CIOCOO€ M B TIEPBOM, BTOPOM, TPEThEM, YETBEPTOM, IISITOM, IIECTOM, CEIbMOM,
BOCBMOM, JI€BSITOM, JECSTOM, OJMHHAALATOM, J[ABEHAAIATOM, TPHUHAALIATOM WA

YCThIPHAALATOM ACIICKTE.
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B mecTHanuaTom acnekTe OKUCIUTENEM B TIEPBOM HIIM BTOPOM criocode siBnsiercst Oz, BO3AYX,
FeCls, MnQO,, mera-xyoprniepokcudensoiinas kuciora (mCPBA), NalO4, 2-uonokcubdensoiinas
kuciora (IBX), (2,2,6,6-rerpamermnnunepuans-1-mn)okcun (TEMPO), Genzomnmnepokcun
(BPO), HIO;, mouesuna-H>0», I, N-xnopcykuumaumun (NCS), nepuonunan [lecc-MapTtuHa
(DMP), H20; num N-okcun N-metunmopdonura (NMMO); npu 3TOM ocTajlbHbIE TPU3HAKU
SBJISTFOTCS] TAKMMH, KaK OMHCAHO B TIEPBOM WJIM BTOPOM CIOCOOE M MEPBOM, BTOPOM, TPETHEM,
YEeTBEPTOM, IIATOM, IIECTOM, CEAbMOM, BOCBMOM, IEBSITOM, JECATOM, OJWHHAILATOM,
IBEHAIIATOM, TPUHAILATOM, YETHIPHAALATOM WM IIATHAALATOM acrekre. B kauecTse
aNbTEePHATUBBI, OKUCINUTEND MpeacTasisier codoit moueBuny-H202, H202 nnu Oz; npu sTom
OCTaJIbHbIe NMPU3HAKU SBJISIOTCS TAKUMH, KaK ONHCAHO B NEPBOM MJIM BTOPOM criocode u
IIEpPBOM, BTOPOM, TPETbEM, HYETBEPTOM, IISITOM, INECTOM, CEAbMOM, BOCBMOM, IEBSTOM,
JEeCATOM, OAMHHALATOM, JIBEHAJLIATOM, TPUHAALIATOM, YETBIPHAALIATOM WM IATHAILATOM

ACIICKTE.

B cemHanaToM acmekTe peakuuio B IEPBOM MM BTOPOM CIOcOO€ MPOBOAST B IOJIIPHOM
pacTBOpUTEJIE, IPU 3TOM OCTaJIbHBIE PU3HAKH SBJISIFOTCS TAKMMHU, KaK OIUCAHO B IEPBOM MU
BTOPOM CHOCOO€ M TMEPBOM, BTOPOM, TPETbEM, YETBEPTOM, IISITOM, MIECTOM, CEIbMOM,
BOCBMOM, JIEBSITOM, I€CSITOM, OJJUHHAIIATOM, IBEHAILATOM, TPUHAILATOM, YETHIPHAALIATOM,
MSITHALATOM HJIH IIECTHAAIIATOM acrekTe. B kauecTBe aJbTepHATUBBI, PEAKIIHIO IPOBOJST B
AXM, TT'®, MTBED, EtOAc, iPrOAc, MeCN, H,O, MeOH, EtOH, i-PrOH, t-BuOH, n-BuOH,
2-metun-2-6yranone, JIM®PA, JIMCO, >TUIeHIIUKOJIE, MOJUITUIEHTJIUKOJIE, CYJb(OoaHe,
cmecu cynbdonan/H,O, JIMPA/H,O, NMP/H,O, JAXM/H,O, MeOH/H,O, EtOH/HO,
iPrOH/H20 wmm n-BuOH/H;O; mpu 3TOM OCTaJibHbIE MPU3HAKH SIBJISFOTCSI TAKHMH, Kak
OMHCAHO B NIEPBOM HJIM BTOPOM CIIOCOOE U MEPBOM, BTOPOM, TPETHEM, UYETBEPTOM, IITOM,
IIECTOM, CEAbMOM, BOCBMOM, JEBSTOM, JAECATOM, OIMHHAAIATOM, JIBEHAJLIATOM,
TPUHALATOM, YETBIPHAIATOM, MSATHAAIATOM WJIM INECTHAIIATOM acnekTe. B eme omHoM
aNbTEPHATIBHOM BAapUAHTE PEAKIUIO MPOBOIST B METHJICHXJIOPUAE WIH CYJb(OJaHe, mpu
5TOM OCTAJIbHBIE IPU3HAKH SIBJITFOTCS] TAKMMH, KaK OMHCAHO B MIEPBOM MUJIH BTOPOM CIIOCO0€ U
NEPBOM, BTOPOM, TPEThEM, HYETBEPTOM, IISITOM, INECTOM, CEAbMOM, BOCBMOM, IEBSITOM,
IECATOM, OIMHHAALATOM, JBEHAALIATOM, TPUHAALATOM, YETBIPHAIAATOM, MATHAALATOM WU

mMeCTHaaAuaTOM aCIICKTE.

B BocemHamiiaToM acmekTe p€akuuda B IMEPBOM UK BTOPOM criocobe JOIIOJIHUTCJIIbHO

BKJIFOYACT I[O6aBJ'IeHI/Ie BOJABI, IIPU 3TOM OCTAJIbHBIC MPU3HAKHU ABJISIFOTCA TAKUMH, KaK OIMUCAHO
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B IIEPBOM WJIM BTOPOM CIIOCOO€ M TIEPBOM, BTOPOM, TPETHEM, YETBEPTOM, ISATOM, LIECTOM,

CEIbMOM,

BOCbMOM, JEBATOM, JECSATOM, OJMHHAALATOM, JBEHAALUATOM, TPUHAILATOM,

YEThIPHAAUATOM, MATHAAIATOM, IECTHAALATOM HUJIM CEMHAALATOM ACIICKTE.

IIpumepsl

Hzobperenne nanee OyneT OMONHUTENBPHO ONHCAHO CO CCBUIKOW Ha CIEAYHOIIHe

WJUTIOCTPATUBHBIE IPUMEPBI, B KOTOPBIX, €CJIM HE YKA3aHO UHOE!

(1)

(i)

(i)

(iv)

v)

(vi)

(vii)

(viii)

(ix)
(x)

TeMrieparypa ykazaHa B rpaaycax Llenscust (°C); omepamum TpOBOAAT TpU
KOMHATHOH TeMIepaTrype WM TeMIepaTrype OKpYXKarolleld Cpenbl, TO eCTb B
nuana3one 18-25 °C;

OpraHMYecKHe pacTBOPHl CYIIWIM Hajg Oe3BOIHBIM Cyab(paToM MarHus;
BBIIAPUBAHNE OPTraHUYECKOTO PACTBOPUTENS] OCYIIECTBISUIM C HCIOJIb30BAHUEM
POTOPHOTO HCMApUTENs NMPHU MOHWXKEHHOM JnaBieHuu (4,5-30 MM pT.CT.) U npu
temnepatype 6anu 1o 60 °C;

xpomaTorpadust o3HauaeT GIII-XpoMaTorpaduio Ha CHITNKarese, TOHKOCIOHHYIO
xpomarorpaduro (TCX) npoBoauiIu Ha CHIIMKATeNeBbIX JIACTUHAX;

OOBIMHO 3a XOAOM peakuuu HaOmonamu ¢ nomompro TCX WM SKMIKOCTHOM
xpomarorpadum/macc-ciekrpockonuu (JKX/MC), u BpeMsi peakuu MPHUBEIECHO
TOJIBKO J1JISl TPUMEPA,

KOHEYHbIE MPOAYKTbI HMEIOT YAOBJIETBOPUTENIbHBIE CIEKTPbI MPOTOHHOTO
SIEPHOTO MAarHUTHOTO pe3oHanca (IMP) w/mmm Macc-crieKTpajibHbIE JaHHBIE,
BBIXO/IbI MIPUBEIEHBI TOJBKO [IJIsi IPUMEpPA 1 He 00s13aTeIbHO MPEACTABIISIOT COOOI
BBIXOJIbI, KOTOPbIE MOTYT OBITH MOJY4€HbI TyTEM YCEPAHOTO Pa3BUTHSI MPOLIECCA;
TIOJITOTOBKY MOBTOPSUIH, €CITH TPeOOBAIOCH OOJBIIE UCXOIHBIX BEIIECTB;

nanHble SIMP, B ciyuae, €CiiM OHU yKa3aHbl, MPEACTABJEHbI B BHUIE 3HAUYCHUI
OeAbTbl IJIi OCHOBHBIX HCIOJB3YeMbIX [UI HISHTU(HUKALMH TMPOTOHOB,
NPUBEIEHHbIX B 4YAacTSX HA MWIUIMOH (Ppm) OTHOCHTEJIBHO TETPaMETHIICHIIAHA
(TMC) B kauecTBe BHYTPEHHErO CTaHAapTa, ompeneieHHbx npu 300 MI'n B
JAMCO-ds, eciii He yKa3aHO MHOE;

XUMHYECKHE CUMBOJIBI UMEIOT CBOHM OOBIYHbIE 3HAUEHHS,

COOTHOILIEHHE PaCTBOPHUTENEH yKa3aHO B eIMHUIAX 00BbeM:00beM (00./00.);

ISCO Combiflash otHOCHTCS Kk (dII-XpomaTtorpaduu HA CUJIHKArejae C
UCTIONB30BaHUuEM cuctembl pasneneHust Isco Combiflash®: ¢msm-kononka ¢

HopMaJTbHOH (ha3oii RediSep, ckopocts moToka 30-40 mi/muH,
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(xi)  MOryT OBITH UCTIOJIb30BAHBI CIEAYIOIINE COKPAIIEHUS:

ACN
BMHA®
Boc,O
K
DAST
XM
DIPEA/DIEA
DMAc
JIMOA
JAMAII
IMCO

Y7}
EtOAc/EA
Et,O

X

HATU
rekcadTopdocdar
I'exc
BOXX
qac/4
KO'Bu
KXMC
LDA
MeCN
MeOH
MHH
MTBD

B T€Y. HOYHU
Pdx(dba);
31C)

iPrOH

pai.

ALIETOHUTPIT
2,2'-ouc(mudennndocduno)-1,1'-Ounadrn
aHTUApPUA Mmpem-O0yTHIOKCUKapOOHIIa

N, N-kapOOHUITHUMHIA30IT

TpUuTOPHUI TUS TUIAMHHOCEPHI
AMXJIOpPMETaH

N, N-muu30nponui3THIaMUH
N,N-numerumnaneTaMu

N, N-numerundopmamun
4-nUMeTHIAMUHOITPUIUH
IUMETHIICYIbGOKCHNT

SHAHTUOMEPHBII H30BITOK

STHJIALIETAT

AV THIIOBBIN 3up

ra3oBasi XxpoMaTtorpadus

O-(7-azabenzorpuazon-1-un)-N,N,N',N'-reTpaMeTiiy poHusi

T'eKCaHbI
BBICOKO3((heKTUBHAS JKUAKOCTHASI XpoMaTorpadus
94achl

mpem-0yTUiaT Kaius

KUJIKOCTHAsI XpOMaTorpausi-Macc-CreKTPOMETPHS
TUH3O0MPOMTHIIAMHT JIUTHS

AlleTOHUTPHIT

METaHOJI

MUHYThI

MeTHII-Mpem-O0yTHIOBBIN 3(up

B TECUCHHE HOYHU

Tpuc(nubeH3mHaeHAIIeTOH )nunaiaui(0)
NeTPOJICHHBIHN 3P up

W30NPONUIIOBBIN CIIUPT

paLeMU4eCcKon
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TBAF ¢dTopun Terpa-H-OyTHIAMMOHHS

TOA TPUSTUIAMUH

TFA TpU(PTOPYKCYCHAst KHCIIOTA

TP TeTparuapodypan

T™C TPUMETHIICUIIIIT

Toszun, Ts Mapa-ToJy OJICYIb( OHILT

CB2XX-MC CBEPXBBICOKOA((EKTUBHASL JKUAKOCTHAsT Xpomarorpadus-macc-
CIIEKTPOMETPUS

YCi10BUS NIPOBEIEHUsI M MCILITAHHSI HUTPO30-€HOBOH PeaKIuHU

B HEKOTOpBIX acmeKkTax HUTPO30-CHOBYIO PEAKLIMIO UCTIONB3YIOT IUIsl BBEIEHHST HEOOXOMMMOM
(yHKIIMOHATBHOM rpymIiel ajutmiibHOTO ruapokcriamuHa. (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 1. Palmer, Charles P. Frazier,
Javier Read de Alaniz, Synthesis 2014, 46, 269-280). B mnpucyTCTBUM OKHCIMTEIS
T'HAPOKCHJIAMHMHBI  OKHCIBIIOTCST ¢ OOpa3soBaHMEM  BBICOKOPEAKIMOHHOCIIOCOOHBIX
HHUTPO30COETNHEHUH, KOTOPbIE B3aUMOAECHCTBYIOT C AJUTMIIbHBIM CYyOCTPaTOM, KaK MOKa3aHO Ha
cxeme 10. OxucnuteneM MOKeT ObITh OpPraHUYECKHH OKHUCJIWTEIb WM KOMOHWHAIUS
OKHCIIUTENS, METAJUIMYECKOTO  Karaju3aropa U, HeoOs3arejapbHO, MA00aBKH —aMHHA.
Hutposocoennuenust Moryt ObITh OOpa3oBaHbl in situ (kak B peakuuu ¢ 0Opa3oBaHUEM
coenunaenus popmyinsl VI) U3 ruipoKCHUIaMUHA UITH TTOJYYEHbI OTACIBHO U 3aTeM JO0aBJIEHbBI
Kk cyOcrpary, Hampumep, coenuHeHnto ¢opmynsl  XI. B cmyuae  1,2,3,6-
TETParuIpPOMHUPUANHOBOTO O0CcTOBa ¢ N-KapOamaTHOH (PYHKLMOHAJIBHOH TPYMIION MOJAraroT,
yro 1,3-ammunpHoe HanpsbkeHue B (PYHKUMOHATIBHOH rpynme N-Boc 3acTaBisier 3aMeCcTUTeNb
R! npunumars ncesoakcuanbHyro opueHTaluio. [Tonararot, 4To oH OIOKUPYET IPUOIHKEHHE
HUTpO30peareHTa C JTOW CTOpOHBI JABOHHOM cBsi3u. (ClenoBaTeNbHO, HUTPO30PEareHT
pearupyeT peruo- U JUacTepeoCeNeKTUBHO ¢ IIPOTUBOINONOKHOM cToponbl R! ¢ obpaszosanuem
LIEJIEBOr0 MPOAYKTa C BBICOKONW JAHACTEPEOCENEKTUBHOCTBIO U PEruOoCEeIeKTUBHOCTBIO.
DHAHTHOCEIEKTUBHOCTh OblJIa I3MEPEHa M BO BCEX CIIy4asiX OKa3ajiach BBICOKOM, Oojnee 99%

5H, MPU aHaJINU3€E C IOMOLIBIO XHpanbHOil BOXX.

CXEMA 10
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Cy6ceTpar

PG,
N
NHOH
OKNCnUTENb, PacTBOPUTENb
unm
KaTanuaaTop, [06aBKa, OKUCIUTENb, PACTBOPUTENb
PG, t R,
PGz ‘N:O
[ \N:O PG1 \ R']/,' SN R3
- |H. N H _— o
Hutposopea >;_§L PG N N~ H
reHT R2 1 I
H R3 PG2
R1 Mpoaykr
[TapamMeTpsl peakiMu, TakKde€ KaK OKHUCIMTENIb, KaTalu3arop, JIMIaHi, pPacTBOPHUTEND,

CTCXHUOMETPUA PEArCHTOB, TEMIICpATypa U BPEMA NPOBEACHHUA PECAKLUH, MOIYT BJIHATH Ha

pe3yabTaT peakuud U ObUIM TNPOBEPEHbl M ONTHMHU3HPOBaHBL HeEKoTOpble pe3ynbrarsl

00o001ieHs! B cneayromux Tadnunax (H/O = He onpeneseHo).

IIpoBepka oxkucaures

3anuceh CyocTpar PearenTnI u Oxkucaurennb IIpeBpamenue (kak
yCJI0BUS omnpenaesieHo no %
MJIOLIAH MHKA
BIKX)
IIpoayxkr Hcx. B-
Ba
1 0, 1 atm 84,5 59
2 FeCls, 1,2 axB. 15,3 432
3 MnQO3, 1,2 5kB. 48.0 10,28
4 NalOy4, 2,2 5kB. 438 21,3
5 m-CPBA, 2,2 10,7 30,9
JKB.
6 BPO, 1,0 >xks. 32,3 19,6
TEMPO, 1,5
JKB.
7 BocNHOH (1,5 [ HIOs, 1,2 5kB. 6,4 3.0
8 PG1=PG,=Boc | skB.) I, 1,2 5kB. 58 24.6
9 Ri1=CONH; CuCl (0,05 BKB.) H202, 3,0 9KB. 78 8,9
10 |Re=Me, Rs=H | Ilnpnaun MnO>, 1,2 k8. 71,6 5.0
(0,013 BKB.) H202, 1 Karwis
11 AXM (1000), ™ YBX 172 5xs. H/O
12 17-25°C, 20-60 Tpp10Ac), 12 H/O
1 SKB.
13 ruaponepur, 1,2 63,9 12,1
3KB.
14 NCS, 1,0 3ks. 59,9 12,5
15 DMP, 1,0 5kB. H/O
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16 3% H202, 1,2 70 3,1
9KB
17 1,5% H202, 1,2 64,4 4,1
9KB
18 6% H20,, 1,2 73,6 5,5
9KB
19 NMMO, 1,0 3kB. 37,8 38,6
20 PG1=PG>=Boc | BocNHOH (1,5 02, 1 atm. 36% BbIAETIEHHOTO
R1=CO:Me 9KB.) MPOAYKTA
R>=CH>OPMB, | CuCl (0,05 3k8.)
Ri3=H Iupunun
(0,013 3kB.)
JAXM (10 06.),
17~25 °C, 20-60
q
21 BocNHOH (1,5 O, 1 atm. 46,08 10,28
22 9KB.) FeCls (1,2 5kB.) 1,33 71,43
23 CuCl (0,05 5xB.) | MnO> (1,2 9kB.) 40,79 16,85
24 [MTupyrnun NalO4 (1,2 3xB.) 15,2 35,58
25 (0,013 skB.) m-CPBA (1,2 3,04 89,1
PG1=PG>=Boc | XM (10 06.), 5KB.)
26 | Ri=CONH. 20~30°C,20- | HIO4 (1,2 5kB.) 0,52 46,47
27 |Re=H,Rs=Me | 60u 30% H20; (1,2 4,69 7.9
9KB.)
28 I> (1,2 3xB.) 1,39 52,85
29 Ca0; (1,2 5xB.) 19,66 33,73
30 BocNHOH (3,0 H>02 (3%, 3 54,3 30,5
5kB.), CuCl 9kB.), 16 4
(0,05 >xB.),
cyabdomnas (5 H>02 (3%, 3 38,8 0,24
00.), HO (5 9KB.), 96 4
00.), Py (0,13
9KkB.), 0~5 °C,
31 BocNHOH (2,0 H>02 (3%, 2 70,0 4,1
5kB.), CuBr- 9KB.), 64 4
Me:S (0,05
9KB.),
cynbgonas (5
00.), H20 (0,5
00.), Py (0,13
9KB.), 25~30 °C
IIpoBepka pacTBopUTEIsA
3anucon CyocTpar Pearentel n PacTBopurean, IIpespamenne
ycaoBHs Bpems (kak onpeneJieHO

no % naomaau
nuka BI7KX)

IIpoaykr

Ba

Hcx. B-
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3kB.), 15-30 °C,
Oz (1 atm.), 48 u

1 5% TL® B JIXM 77,6 5,0
(10 06.), 90 4
2 10% TI'® 8 IXM 77,5 4.7
(10 06.), 90 4
3 20% TI'® B IXM 68,8 19,4
(10 06.), 90 4
PG1=PG>=Boc | BocNHOH (1,5
4 Ri=CONH 9KB.) JAXM (10 06.), 68 4 65,8 20,4
R>=Me, R3=H | CuCl (0,05 3ks.)
5 apumun (0,013 | Trd (10 06.), 20 4 81,9 7.8
3kB.), 15 °C,
6 BO3IYX EtOAc (10 06.), 681 | 69,5 19,0
7 Aueron (10 06.), 68 | 87,3 3,6
q
8 JIXM (10 06.) 35,2 20,6
9 AXM/H20 1:1 38,0 18,7
(10 06.)
10 MeOH (10 06.) 50,0 21,8
11 MeOH/H20 1:1 45,7 28,3
(10 06.)
12 EtOH (10 06.) 47,5 15,9
13 i-PrOH (10 06.) 433 10,0
14 | PGi=PGx=Boc | BocNHOH (1,5 [ 2_verun-2-6yranon 48,0 16,6
R1=CONH; 9KB.) (10 06.)
15 Ry=H, Rs=Me | CuCl (0,05 3kB.) [ Srypenrauxons (10 14,1 76,4
IMupunus (0,013 06.)
16 okB.), 20-30 °C,  Mlommsrunenriukons 9.3 96,9
BO3OYyX, 60 u 2000/1‘120
(51/5006.)
17 cynedonan/H,0 1:1 57,0 14,7
(10 06.)
18 cynsdonan/H20 9:1 55,58 17,5
(10 06.)
19 cynboman/H,0 3:7 | 23,3% 66,7
(10 06.)
20 cynedonan/H,0 1:1 62,3 59
(500.)
21 BocNHOH (1,5 TIM®A/H,0 58,11 1.71
9KB.) 5 006./5 00.
22 CuCl (0,05 5kB.) NMP/H,0 44,18 0,43
Mupuaun (0,013 5 006./5 06.

IIpoBepka kaTanu3aTopa
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3anuce | CyOcTpar Pearentnl u Karanuzartop IIpeBpamenue (kak
yCJI10BHSA onpeaeyeHo no %
IIOLIAAU MUKAa
BYKX)
IIpoaykr | Hcx. B-
Ba
1 CuCl, 0,05 5kB. 35,2 20,6
2 CuBr, 0,05 5kB. 30,7 252
3 Cul, 0,05 5kB. 21,5 43,1
4 BocNHOH (1,5 Cu(OAc),, 0,05 33,0 28,5
SKB.) 3KB
5 CuCl (0,05 >xB.) cynbdonan/H,0 58,49 1,30
Huprnus (0,013 506./506.,24 u
6 9KB.) cynbdonan/H,0 38,83 0,24
AXM (10 06.), 5 06./5 06., 96 u
7 20~30°C, O2(1 HOAc/H,0 7,95 71,02
aT™), 65 4 506./5 06., 96 u
8 CuCl, 0,05 5kB., 58,49 1,30
24 4
9 | PGi=PG2=Boc CuCl, 0,055k, | 38,83 0,24
R1=CONH, 96
10 | Re=H Rs=Me CuBr, 0,05 5kB. 63,42 731
72 4
11 Cul, 0,05 5kB. 67,49 7,35
12 CuSCN 32,98 47,05
(0,05 3xB.), 72 4
13 BocNHOH (1,5 Cu(OAc)2 59,69 15,94
3KB.), IUPUAMH (0,05 5kB.), 72 4
14 (0,013 skB.), CuBr-SMe; 68,71 3,36
cynbdonat (5 (0,05 5kB.), 72 4
15 00.), H20 (5 06.), CuCN 5,60 5,32
02,20~30°C, (0,05 5kB.), 84 u
16 Cu(CHs;CN); PFs | 61,56 14,07
(0,05 5kB.), 84 4
17 Cu(OTf)-Tonyon 66,24 9,31
(0,05 5kB.), 84 4
18 CuCl (0,05 5kB.) 59,03 15,20
2-3TUIIOKCA30JIMH
(0,05 5kB.), 84 4
19 CuCl 499 26,26
(0,05 3kB.)
TBAI
(0,05 3kB.), 89 4
IIpoBepka no6aBok
3anuce | CyOcrpar | Pearentsnl | Jlurang IIpespamenne

U
YCJI0BHS

(kak
onpeaeseHo 1o
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% mIoLAaau

muka BIYKX)
Ipoaykr | Ucx.
B-Ba
1 BocNHO | Iupupaus (0,013 5kB.) 35,2 20,6
2 H(,5 Otan-1,2-mnamMmuH 31,8 29,0
9KB.) (0,013 5kB.)
3 CuCl (1R,2R)-umknorekcas-1,2- muamux 36,3 30,1
(0,05 5xB.) | (0,013 5kB.)
4 AXM (10 | N1, NI-numerunsTan-1,2- nuamMun 35,0 21,5
00.), (0,013 5xB.)
5 20~30°C, | 2,6-nu-Tper-6yTHI-4-MeTHITHPHIUH 31,5 34,0
0:2(1 (0,013 5kB.)
6 at™), 65 4 | 1,10-0-heHaHTPOIHH H/O
(0,013 5kB.)
7 bes nuranna 248 47,4
HoN
° ZINH, 0,013 aks, 72 4 T 279’4
9 HzN\/\N/ 5,60 5,32
| 0,0135k8, 72 4
10 1,10-o-penanrponun (0,013 5kB.), 72 9 64,45 5,14
11 69,09 0,94
X
P
N
0,013 5xB. 96 u
12 C[NHE 69,11 | 0,93
NIl
BocNHO TpaH- (0,013 5kxB. 96 4
13 H(,5 [Mupunun 58,49 1,30
9KB.), (0,013 5kB.), 24 4
14 CuCl IMupunux 38,83 0,24
PG=PG>= | (0,05 (0,013 5kB.), 96 4
15 | Boc 9KB.), Tuprus 741 71
Ri=CONH | cynrdona | (0,065 5xs.), 84 «
16 2 H(500.), |IMupumun 73,80 | 5,57
Ry=H, H:0(5 | (0,13 5k8.), 24 u
17| Re"Me 06.), 02 (1 NHx 66,63 | 5,09
arm), 20-
30°C NIls
TpaHC- 0,013 kB, 65 4
18 NH 048 | 864
(X 7
NIl
TpaHC- (0,13 5kB, 48 u
19 62.64 | 104
mw /\)\l\/ S
N
r H 0,013 5kB. 72 4
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20

21

22

23

24

25

26

27

28

29

30

31

32

64,43 9,24
0,013 sxB., 72 4
66,21 7,52
0,013 sxB., 72 4
C[NHZ 65,09 6,79
NH,
umc- 0,013 sxB., 72 4
71,2 10,0
0,013 skB., 130 4
66,3 12,0
0,013 5kB., 130 4
15,0 61,8
0,013 kB,
130 4y
DMAP, 0,03 3kB., 60 4 70,88 5,91
71,56 4,93
0,013 skB., 60 4
57,34 11,8
5
0,013 skB., 89 u
61,04 14,6
5
0,013 skB., 89 u
18-kpayn-6 (0,001 3kB.), KCI (0,05 73,67 5,53
9KB.), 36 4
L-ackopOat natpus (0,1 3kB.), 36 4 Cnenoso | 98,7
€ KOJI-BO 2
18-kpayn-6 (0,001 3kB.), KCI (0,05 75,8 4.8
5kB.), Py (0,013 5kB.), 86 u
74,0 10,6

0,013 kB, 18-kpayn-6
(0,001 3kB.), KCI (0,05 5kB.), 86 u

2

2




33

34

35

36

37

38

39

40

41

42

43

44

N 60,6 | 22,5
00,013 sks, 18-kpayH -6 (0,001
5kB.), KCl (0,05 5kB.), 86 4
BocNHO | Py (0,013 3kB)., 85 4 46,74 | 245
H(,5 5
9KB.), H H 54,08 16,8
CuCl HN SN S S Ny, 1
(0,05 H
0, 013 9KB., 85 4
9KB.),
cynb(ona J\ j\ 51,32 188’7
H(500.), | H,N” "N
H,O (5 H 0,013 9KB., 85 4
06.), \H 5335 | 17.1
BO37YX,
20-30 °C QN
H 0, 13 9KB., 85
51,11 18,2
1
O ¢
b 0,013 5kB., 85 4
O AN 55,61 14,3
9
><P>< O
0,013 5kB., 854
BocNHO | IMupupun (0,013 5kB.), 72 9 68,71 3,36
H(1,5 DMAP (0,013 5kB.), 86 u 66,99 | 10,8
9KB.), 8
CuBr- | 3,01 96,5
Mezs \N/\/N\ 7
(0,05 | 0,013 3kB., 86 T
3KB.), NH; 71,53 | 6,53
cyabdona C[
H (5 06.), NIl
H0 (5 TpaHe- 0,013 9kB., 86 4
00.), O2,
20-30 °C
BocNHO NHz 74,3 8,7
H (3 5kB.), C[
CuCl NIl
(0,05 ThaHe- 0,013 3KB, 66 U
9KB.),
cyabdona
H (5 00.),
H>O (5
00.), H202

(3%, 3
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9KB.),
20~30 °C

ITocne mposepku HawnydmmMu yciaoBusmu misi cyocrpara ¢ PGi=PG;=Boc, R1=CONH,,
R>=Me, R3=H okazamice: BocNHOH (1,5 3x8.), CuCl (0,05 sks.), Py (0,013 s3kB.), AXM (10
00.), Oz (1 arm.), 15-25 °C. Hnsa cyberpara ¢ PGi=PG>=Boc, Ri=CONH,, R>=H, R3;=Me,
HAWTy4IIUMU yeitoBusiMu okasamrck: BocNHOH (1,5 skB.), CuCl (0,05 sks.), Py (0,013 3kB.),
cyabpornan (5 00.), H20 (5 06.), Oz (1 atm.), 15-25 °C unu BocNHOH (2 3xB.), CuBr-MezS
(0,05 3xB.), Py (0,13 3xB.), cynsdonas (5 06.), H2O (0,5 06.), H202 (3% B BozE, 2-3 3KB.), 15-
25 °C.

CJ'IGI[YI'OI_III/IG OKCIIEPHUMEHTAJIbHBIC IPOLUEAY PBI IIPUBEACHDBI B WJJTFOCTPATUBHBIX LEJIAX.

BocNHOH (2 akB.),

CuBr-Me,S (0,05 0

aks.), Py(0,13 akB.), l,
oN™

)
H N)ll"' cynbgonaH (5 06.), H h
2 | : /N ’Ol‘
N Boc N

Ve

Boc H,0 (0,5 06.) Boc
H,0, (3% B BOAE, 2
aKB.), 15~25°C, 29y

K cmecu wucxomuoro BemectBa (1 3xB.), BocNHOH (2 3kB.), CuBr-SMe; (0,05 »kB.)
nobasisuiu cysbdonan (5 06.) u H20 (0,5 06.), nupunus (0,13 3kB.). CMech nepemMermnBaim
30-40 mun npu 15-25 °C. Io kamusim qodasnsiin 3% H>O» (2 3xB.) B Teuenue 24-30 4acos.
ITocne Toro, Kak peakIHio CYNTAIN 3aBepLIeHHOM, no0aBisuu pactBop DJITA-2Na (0,31-0,32
Mmacc. 3kB.) B Boze (3-3,2-kparnyro maccy) u MTBD (7,7-kpatayro maccy). ITonyueHHyrO
cMech nepemernnany B Tedenne 20-30 MUHYT U AaBajiu OTCTOATHCA B TeueHue 20-30 MUHYT.
JBe dassl pasnensin. Bognyro a3y Tprkasl skctparaposan MTBD (4x-kpaTHoOW Maccoii).
OObenuHeHHBI OpraHuueckuil pactBop cyurmuid  Han NaxSOs wu  QunsTpoBaiy,
KOHLIEHTPHUPOBAJIN U aHAJIM3UPOBAIU C NMOMOLIBIO MeToAa aHanu3a. Beixox 47,5%, yucrora

74,12%, xak omnpeaeneHo no % miomanu mika BOXX.

o = )OL

HZNJI"‘ @ BocNHOH (1.5 akB.) CuCl (0.05 3k8.) H,N H\j\

i N .B

Boc” Py (0.013 3k8.), O (1) Boc” N
OXM OH
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K HeounmeHHomy pactBopy cyOcTpaTa ¢ nmpensinyuiei craguu B JIXM nodasmsuin CuCl (0,05
5kB.), BocNHOH (1,5 3xB.) u Py (0,013 3xB.). Cmecp nepemernBanu B atmochepe Oz mpu
20+£5 °C mo Tex mop, MOKa KOJMYECTBO WCXOAHOIO BELIECTBA HE COCTaBIANIO <5%, Kak
ompeneneHo no % miuomanu nuka BOXKX. 3arpyxamu pacteop DATA-2Na (5,0 00.) u
nepeMenInBali NOJyYeHHYI0 CMECh B TeUEHHe N0 MeHblel mepe 4 yacos npu 25+5°C. [lse
dasel pasnemsuin. Bonnyro ¢a3y neaxkasl sxcTparuposain XM (3,0 00.). Opranudeckue
(ba3pl 0OBEANHAIN 1 OAHOKPATHO MPOMBbIBAIU BOAOH (5,0 00.), KOHLIEHTPUPOBAIN B BAKyyMe
npu <40 °C mo oxoino 3,0 ucxomgHeix o0bemMoB. B peakrop 3arpyxkanu 1-PrOAc (5,0 00.) u
KOHLIEHTpUPOBaIU cMech B Bakyyme npu <40 °C no oxono 4,0 HCXOOHBIX 00BEMOB. DTOT
MPOLIECC TMOBTOPSIN elle oauH pa3. B peakrop nobasmsu H-rentan (5,0 06.) mpu 40+5 °C.
ITonyuennyro cmech nocreneHHO oxnaxkaanu a0 20+5 °C. Tsepaoe BemecTBo MONydanu
nyteM LeHTpudyruposanusi u npomsiBanu i-PrOAc/n-rentanom (1:1,2 00.), u cymwmmm B
Bakyyme npu 35+5 °C B TedeHue nmo meHbliei Mmepe 12 gacos. Beixon 3a 2 craguu: 71,68%,

grcrota 99,7%, xak onpezneneHo no % ruiomanu nuka BOXKX.

IIpome:kyrounoe coenmuenue 1: (S)-2-(1-ruapoxcudyr-3-eH-2-uJ)u30MHA0aNH-1,3-11M0H
HO Y ™S

Zi

) O

Peakunonnyro kondy o0beMOM 2 JI, COAEpPKAIYIO SIKOPh MArHUTHOW MEIIAJIKU U KapOOHAT
Hatpus (1,981 r, 18,69 MMounb), mOMeIa Il B BBICOKHHA BaKyyM U CYIIMUJIH C MOMOIIBIO
CTPYHHOH BO3AYINHOW CYIIMJIKH B TEUYEHUE AecATH MHHYT. Ilocne oxyakaeHus Koyoy
3amoJHSUA a30TOM. B Hee nobasnsin numep xiaopuna ammwinamianus (0,553 r, 1,53 mmons),
(1R,2R)~(+)-1,2-nuamunonukiorekcan-N,N'-6uc(2-nupenundochuno-1-nadrorn) (CAS
174810-09-4) (3,36 r, 4,25 mmonb) u ¢ramumua (50 r, 339,83 mmonsp). 3arem Kkojly
NPOAYBAJIM a30TOM B TEYEHHE AECATH MHUHYT. 3ateM ao0aBimsu 1,4 1 METUICHXIIOPUAA,
MPOLIENIIEr0 MpeNBapUTENbHYIO Jlera3alldi0 a30TOM B TE4YEHHE MEeCATH MUHYT. OTy
CYCITeH3HIO TTOMEINaIN B aTMOchepy a30Ta; ee MoouepeIHO NepeMelTnBaIn 1 00padaThiBAIN
YJIBTPA3BYKOM B TEUEHHE JECATH MUHYT UL OOJIETYeHHUs] CONbBAaTallMUi. B 3TOT MOMEHT OHa
MIPECTaBIIsLIA COOOM JKEIThIN HIIU CBETIIO-OPAHIKEBBIN PAaCTBOP, COMEpIKaLIHil Oeyioe TBepIoe
BemmecTBo. K 370 cmecu nobasinsim 2-BuHmnokcupa (24,00 r, 343,23 mmons). [TonyueHHyO
CMeCh MepEeMEIINBAIIN B aTMOC(epe a30Ta MPH TEMITEPATYPe OKPY KarOIIel Cpeapl B TEUEHNE

npubnusnTensHo 48 yaco. AHanm3 ¢ nomorero XKXMC u TCX (1:1 rekcanbl:3THIaLIETAT) B
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XOA€e 3TOro Impolecca YKa3al Ha pPa3BUTHE pPEakLUH, a OKOHYATEJIbHbIE AHAIM3BI C
UCTIONIB30BAHUEM 3THX CIIOCOOOB yKa3aJM Ha IOJIHOE MPEBpAaleHHe NCXOIHOTO BEIIECTBA B
OIIMH OCHOBHOM MPONYKT. PeaknoHHy0 CMeCh PUIBTPOBAIH U KOHIEHTPUPOBAIU (PUIBTPAT
NPYU TOHWXEHHOM JaBjieHUU. JKeaTyro BS3KYK JKUIAKOCTb BIPBICKUBAIM B KOJOHKY C
cunnkarenaeM oobemoM 330 T mnsi pa3daBiieHHsT HEOUUIEHHOTO BEINECTBA HCIOJb30BAJIH
MUHUMaJIbHBI 00BeM MeTwieHxyopuna. Xpomarorpadpmo Ha cummkarene (15-75%
sTUIaneraTa B rekcanax, 40 MuHyT, koyioHKa 330 I) UCIIOIBb30BAJIU IJIsI BBIICIICHUS 1IEJIEBOTO
MPOAYKTa B BUAE BSA3KOH MKENTOW >KHIKOCTH, KOTOpasi CTaja OJIeqHO->KEITOBATO-OENIbIM
TBEPbIM BelecTBOM (69,6 T, 94%) B TeueHNE HECKOIBKHUX YaCOB IPU MOHWKEHHOM JIaBJICHUH.

Ontuueckoe Bpamenue: (2,02 /100 mi, METHUIIEHXJIOPUA) TUTEPATypPHOE 3HaUeHHe = -72,2,

MOJIyYE€HHOE 3HaueHue = -71.

IIpome:xxkyrounoe coeaunenue 2: (S)-2-(1-(TpeT-0VTHIAAMMETHICHINUIOKCH)OYT-3-eH-2-

HJI)M30UHA0JIUH-1,3-1H0H

TBSO” Y "X
O N0

K nepemermBaemomMy pactBopy (S)-2-(1-rumpokcudyTt-3-eH-2-ui)U30MHI0IUH-1,3-11uoHa
(ITpome:xkyTounoe coenunenne 1, 69,4 r, 319,49 mmons) u umuaazona (26,1 r, 383,39 mmornb)
B MeTuienxjopune (160 mu) mpu Temmeparype OKpyskaromed cpenbl B atMochepe aszoTa
nobasysiin  Tper-OyrriaauMeTmiixyopcmnal (55,4 r, 367,41 mMmoib) B BUAE TBEPAOTO
BEIeCTBA. JTO AOOABIIEHHE MPOBOIMIN B TEYCHUE NMPHUOIM3UTENIBHO NECSITH MUHYT. B xone
sTOro nodOaBIeHUsT HAOMIOAANOCh HarpeBanue cMecH. [locie IByX4acoBOro mepeMelTnBaHUs
pPacTBOP BBUIMBAJIIH B HACHIIEHHBIH paCTBOP BOXHOrO OnkapOoHaTa HaTpust (MPUOIHM3UTETBHO
150 mu); 5Ty nByX(ha3HYIO CMECh BCTPSIXUBAJIH M OTIEJISLTH OPTaHU4eCKUi ciioil. BomHslii cioi
TPUKABI NOJABEPrajv PE3KCTPAKLNU, KaXABIA pa3 Ucnonb3ys no 200 M METUIEHXJIOPUAA.
Opranndeckue ciaou OOBEAMHSIM, CYLUIMJIN HaA CyJabhaToM MarHusi, (QUIBTPOBAIH H
KOHLIEHTPUPOBAJIH B BakyyMe. LleneBoli MpoayKT mosty4yasiu B BUE OJIEAHO-KEITOTO TBEPAOTO

BEIECTBA [TOCJIE CYIIKH B TEUEHHE HOYH B BBICOKOM BakyyMme (107 r, 101%).

IIpomeskvrounoe coequuenue 3: (S)-1-(TpeT-0yTHIANMETHICHIHJIOKCH )0V T-3-eH-2-aMHH
TBSO” Y X
NH,

K nepememuBaemomy pactBopy  (S)-2-(1-(TpeT-Oy THIANMETHIICHITHIIOKCH )0y T-3-eH-2-
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wi)uzonHaonus-1,3-nuona (Ilpome:kyrounoe coenuHenue 2, 10828 r, 326,65 mMmoib) B
metanoje (1 J1) mpu TeMmeparype OKpyxaromieil cpembl B atMochepe aszora mobaBisiiv
ruapasut (35,9 mi, 1143,29 mmons). XKenteiit pactBop HarpeBanu 1o 65 °C. Uepe3 30 MunyT
NIOCJI€ TOCTHKEHHSI TEMITEPATYPhl IPOBEAEHHS PEAKLIUU B PEAKLIMOHHON cMecH HaOIromancs
OebIif 0CalIoK; 3TO TBEPIOE BEIIECTBO OBICTPO CTAJI0O OCHOBHOM MacCOM CMECH, U B 3TO BPEeMsI
K peakmuoHHON cmecu noOasnsiinu Boay (okomo 150 mu). IlepememnBanHue peakimOHHON
CMeCH TPOJOJKaNN Oe3 mepepbiBa, M B T€UEHHE HECKOJBKUX MHHYT TBEPAOE BEIIECTBO
pactBopwiiock. [locne momHOro npeBpalieHus, Kak onpeaeaeHo ¢ mnomMoibo aHanusza KXMC
(KaK MCXOIHOE BEINeCTBO, TaK W TNPOAYKT HAIOT HMHTEHCUBHble YD-CHUTHAJBI M JIETKO
unenTuuuupyrorcs nocpencrsoM JKXMC), Harpes npekpaiiany U 100aBIsuin OOJbIIe BOJBI
(obwee xonmuvecTso Boxbl 600 Mi). CMecu maBaiy TOCTUTHYTH TEMIIEPATYPhl OKPY KaroIei
Cpenpl.

MertaHon ynansuin B Bakyyme npu 35 °C (yMepeHHO HU3KOE JaBJIeHHE), BaKyyM yOupanu u
HarpeBajii BOAHbIN pacTBop 10 npudmmsurensHo 50 °C, a 3aTtem skcTparuposainu 4 x 200 mi
MeTmieHxjopuaa. OpraHuyeckre SKCTPAKThl OOBEAWHSUIH, TNPOMBIBAIN HACBIIIEHHBIM
OuxapOoHaTOM HaTpusl (BOIH.), IPOMBIBAJM PAaCcCOJIOM, CYIIWJIM HAaA CyJab(paToM HaTpus,
(GunbTpOBaIM M KOHLEHTPUPOBAIM B BakyyMme mpu Temneparype He Boime 30°C. LleneBoit

NPOAYKT MOJIy4Yasu B BUAE KeNToH skuakoctu (58,5 r, 94%).

TIpomekyrounoe coequnenue 4: 2-o0pom-N-meTokcu-N-MeTHIAETAMUA
Me

O
|
B Y
O

I'oToBuin nepemernnBaeMblii pacTBOp kKapOoHaTa kajwst (343 r, 2,48 moub) B Bozae (okosio 800

MJT) W OXJIAXKIanu Ha JjensHod OaHe B TedeHuwe 15 mMuHyT B atmocepe azora. K Hemy
nobasysin rugpoxyopun O,N-numermnruapokcmiamuna (110 T, 1,13 Monb) U QU3 THUIIOBBINA
s¢up (oxoso 800 mu). 3arem K 3TOM cMecH nobassin OpomareTriopomua (273 r, 1,35 monb)
C TIOMOIIBIO KAreJbHOH BOPOHKH B TE€UEHHE ABaALATH MHUHYT. JlensHywoo OaHro yOupamu u
CMeCh IepeMeINBaIN B aTMocdepe a30Ta B TeueHue NByX yacos. CIIou pa3fensii U BOIHBIA
CJIOH DKCTparupoBasid MpocThiM 3¢upom (okosio 350 mi). Opranuueckue CIou 00beAUHSIIY,
CYLIMJI Haj CyJib(paTroM MarHus, QUIBTPOBAIM M KOHLEHTPUPOBAIH B Bakyyme. LleneBoit

NPOAYKT MOJIy4Yasu B BUAE JkenTol sxuakoctu (143 1, 70%).

IIpome:kvrounoe coenaenue 5: (S)-tper-0yrui-1-(Tper-0y THIAHMETHICHIHJIOKCH )0V T-




79

3-en-2-na(2-(MeTokcH(MEeTHJI )JAMHHO)-2-0KCOITHI)KapdamaTt
T8SO” Y X

_N
;\ .OMe

a

I'otoBunu CYCIIEH3HIO (S)-1-(Tper-Oy THIANMETHUIICHITUIIOKCH )0y T-3 -€H-2-aMHUHA

boc

(ITpome:xyTouHoe coenmnenne 3, 60,4 r, 300 mmonb) u kapbonara ues3us (103 r, 315 mmonb)
B atieToHuTpuUIIE (0koso 700 mi) u Boze (okoso 120 mit) u ee nepeMeInrnBaiii Ha JIeAsTHON OaHe
B aTMocdepe a3oTa B TeueHue 5 MuHyT. CMmech Obiia AByx(a3HOH U OCTaBajgach TAKOBOU BO
BpeMsl peakiuuu. 3ateM K 3ToH cMmecu nobasnsimu 2-0pom-N-meTokcu-N-MeTuaaneTaMusg
(ITpome:xxyTouHoe coequHeHnue 4, 57,0 r, 285 MMOJb) C MOMOIIBIO KaNeJbHONH BOPOHKH B
tedyeHue 10 muHyT. CMech nmepeMenInBaiu B TeUEHHE IBYX THEH, MOIep:KUBask TEMIIEPATypy
okouio 0 °C. CMech BbIAEPKUBAJIN B MOPO3WIBHOI Kamepe B TeueHne Houu. [lobasisuiu emie
0,05 skB anekTpoduna. K cmecu nobasnsiiu au-tper-Oytunnukapoonar (165 mu, 2 M pactsop
B TT'®). Opranunueckwuii cioit oraemsun ot BogHoro (TCX mokasana, 4To B BOZHOM CJIO€ He
OCTaJIOCh MPOAYKTA) U KOHIIEHTPUPOBAJIM OPraHUYeCKUi ol B BakyyMme. [Tocne mpoBeneHus
xpomarorpaduu Ha cunukaresne (5-55% sTunanerar B rekcaHax), pa3felieHHON Ha 3 mapTuu,

MOJTy4aJIv LIeJIeBOM MPOAYKT B B OseqHo-xkenToro macia (80 r, 66%).

TIpomexkyrounoe coenraenue 6: (S)-tper-oyru-1-(Tper-0y THIAUMETHICHIHJIOKCH )0V T-

3-en-2-u(2-0KConeHT-3-eHua)kapdoamar
T8SO” Y "X
_N

N

K pacrBopy (S)-tper-OyTii-1-(Tper-OyTHIIUMETHICHITIIOKCH )0y T-3-eH-2-11(2-(MEeTOKCH-

boc

(Metun)amuHo) -2-okcoatmn)kapbamara (IIpomesxkyrounoe coenmnenue S, 32,5 r, 80,73
mMmoib) B TI'® (400 mu) B atmocdepe asora mpu 0 °C mo kxarusiM 1o0aBisuiM mpor-1-
eHrMarauiiopomun (323 mi, 161,45 mmons). Peakimonnyro cMech nepemermuBany npu 0 °C
B TeyeHHe | uaca, 3aTeM OCTaHaBIMBAIHM peakiuo nodasneHueM 400 mur 10% muMOHHON
KUCJIOTBI, TOTIOJHUTENBHO pa3dapisin 100 MJ1 BOABI M 3KCTPArupoOBAIN MPOCTBIM 3(PHPOM.
Opranndeckre BeIeCTBAa KOHLEHTPHPOBAIN M PACTBOPSUIM TOTYUYEHHOE MAacio B MPOCTOM
adupe, 1 NPOMBIBAIH BOAOH U paccosioM. OpraHndeckre BeUeCTBa CYLIMIINA Haj CyIb(aTom
MarHusi, QUIBTPOBaJIM M KOHIOeHTpuposaiu. [locne mnposenenus Xpomartorpaduu Ha

cunukarese (5-20% sTunanerar/TekcaHbl) MOyYaliu [eJIeBOM MPOAYKT B BUIE OECIBETHOTO



80

macna (27 r, 87%).

MC: 384 ES+ (C20H37NO4Si)

'H SMP (300 My, CDCL3) 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).

IIpoMeRVTOYHOE coearHEeHHe 7: (S)-Tper-0yTHI-2-((TpET-

OV THJLAMM e THJACHJIHJI0KCH )MeTHI)-5-0Kc0-5,6-murnaponupuani-1(2H)-kapooxcuaar

TB8SO™ K\l
Os__N
Y ©
\~/0

(S)-Tper-OyTmin-1-(Tper-Oy THIANME TUICHITAIOKCH ) Oy T-3-eH-2 -1i1(2-OKCONEeHT-3 -

enwn)kapbamar (Ilpomexkyrounoe coenuHenue 6, 27,0 r, 70,39 MMOJIb) pacTBOpPsIA B
tonyone (650 mu). PacTBop mpoayBaiu a30ToM B TedeHue 15 MUHYT mepen noOaBieHUEM
KaTanusaropa Xoeasl-I' padoca 2-ro mokonenus (0,885 r, 1,41 mMmonb). PeakiuoHHyO
cMech HarpeBaju B arMocdepe azota rpu 65 °C. PeakiluOHHYI0 CMeCh KOHILIEHTPHUPOBAJIH MIPU
MOHMKEHHOM naBnieHuu. [locnme mpoBemenust xpomarorpadpum Ha cunukareie (10-35%
ATUJIALIETAT/TeKCaHbI) TIOJyYaly LEeIeBO MPOAYKT B Buae TBepaoro Bemectsa (17,0 r, 70%).

Onruueckoe Bpamenue: 0,1 /1, merunenxnopun = -175

IIpoMeRyTOYHOE coeHHeHHe 8: (6S)-Tper-0yTII-6-((TpPeET-

OV THIAMMEeTHJICHJINJI0KCH )METHI)-S-MeTHJI-3-(TPUM e THICHJIHJIOKCH )-5,6-

auruaponupuaus-1(2H)-kapbokcuiaar

K cycnensmu nomuna menu (1) (22,31 r, 117,12 mmons) B iusTriioBoM 3¢upe (250 mir) mpu 0
°C uepe3 kaHOJIO 100aBsuM MeTuThl (1,6 M B mpoctom 3dupe) (146 mi, 234,25 Mmodb).
Cycnensuto nepememnBanu B TedeHue 45 muHyT npu O °C. K cycneHsuu Mo Kamjsim
nobasysuin  pactBop  (S)-Tper-OyTii-2-(((TpeT-Oy TUIINME TUIICHITHI JOKCH )METHIT )-5-0KCO-
5,6-murunponupunut-1(2H)-kapbokcunara (Ilpome:xkyrounoe coexunenue 7, 20 r, 58,56

mmonb) B amdTwioBoM 3dupe (50 mum) mpu O °C. ITlocnme 3aBepiieHust n0OaBieHUS
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pEeaKLMOHHYI0 CMeCh nepeMeliuBaiy B TeueHue 45 MunyT npu 0 °C. 3aTem K peakLMOHHON
cMecH 1o KarusiM odasisun xyoptpuMerwicuiad (1 M B TI'®) (117 mur, 117,12 mmors), a
3areM TpusTUIaMuH (16,28 mu, 117,12 mmonb). PeakimoHHOH cMecH JaBajii HarpeThesl 110
KOMHATHOM TEMITEpaTyphl U MEPEMELINBAIN B TEUSHHE 2 YacOB. 3aTeM PEaKIMOHHYIO CMECh
pa30aBsLIM ATHJIALIETATOM W TPWXKIbI NPOMBIBAIN JIEASTHBIM HACBHIIEHHBIM PAaCTBOPOM
OuxapboHaTta HaTpusi (n0oOaBIsIEeMbIM C OOJBIION OCTOPOJKHOCTBIO), & 3aTE€M PACCOJIOM.
Opranudeckue BeIeCTBa CYLIMIN HaJl CyJIb(paTOM HATpHs, QUIBTPOBAIN U KOHLIEHTPUPOBAIU

C MOJy4e€HHEeM KOPUYHEBOIO MacJa.

IIpoMeRVTOYHOE coearHEeHHe 9: (S)-Tper-0yTHI-2-((TpET-

OV THJIAMME THJICHJIHJI0KCH )MeTHI)-3-MeTHJI-5-0Kc0-5,6-nurnaponupuaul-1(2H)-

KapOoKCcHJIAT

TBSO” "

N o

Boc
K  pactBopy  (6S)-Tper-OyTri-6-(((TpeT-Oy THIIUMETHIICHUITII)OKCH )METHII )-S5 -MEeTHJI-3 -
((TpumeTuncunun)okcu)-5,6-nuruaponupunns- 1 (2H)-kapbokcunara (ITpome:xyToUHOE
coenunenue 8, 24,1 r, 56,08 mmonb) B aueronutpuie (280 mit) mpu KOMHATHOM TeMIIepaType
nobassiin auetat najuaaus (1) (12,59 r, 56,08 Mmmoub). PeakinoHHy0 CMeCh epeMernBaiu
NPU KOMHATHOW TeMIIepaType B Te4eHue okoio 40 4acoB, 3aTeM pa30aBJisuiid STUIIALETATOM U
¢dunbTpoBaH Yepes Heaut. GuIbTpaT KOHLUEHTPUPOBAIHN Ha criukarese. [Tocne mposeneHus
xpomarorpaduu Ha cunukaresne (0%-20% stunanerar/rekcanbl) noiaydanu (S)-Tper-OyTui-2-
(((TpeT-0y THIAUME TUIICHUJTFIT ) OKCH )METHIT )-3-METHII-5-0KCO-5,6-qurunponupunns- 1 (2H)-

kapOokcunar (12,95 r, 65%) B BUIE JKeNITOrO TBEPAOTO BEIECTBA.

IIpoMeRvyTOYHOE coeaAHeHHe 10: (2S.5S)-Tper-0yTna-2-((Tper-

OV THIAMM e THJICHJIHJIOKCH )MeTH)-S-ruapoxcu-3-MmeTia-5,6-nurnaponupuaun-1(2H)-

KApOOKCHJIAT

TBSO” X

/N ty
OH

Boc
K cycnensun xmopuna uepust (III) (8,98 r, 36,42 mmonb) u (S)-tper-OyTun-2-(((Tpert-
Oy THIIAMMETHIICHITAI ) OKCH )METHIT )-3 -MEeTHII-5-0KCO-5,6-nurunaponupuand- 1 (2H)-

kapOokcunara (Ilpome:xkyrounoe coenunenue 9, 12,95 r, 36,42 mmons) B Metanose (200 mi)
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npu 0 °C no gactsm nobasnsin 6oporuapun Hatpus (1,387 r, 36,42 mmone). Yepes 15 MunyT
PEAKIMOHHYIO CMECh pa30aBIIsiIn HACHIEHHBIM XJiopuaoM ammonus (100 mur) u Bogoii (100
MJI), 3aTeéM JBKIbl SKCTParupoBad TPOCTBIM 3¢upom. OpraHuyeckue 3KCTPAKTHI
MPOMBIBAJIA PACCOJIOM, CYLIMIIN Haja CyJb(aTOM MarHus, GUIbTPOBAIN U KOHIIEHTPUPOBAJIH.
IMocne mnpoBenenust xpomarorpaduu Ha cummkarene (0%-20% sTunanerat/reKCcaHbl)
nonydamu  (2S,5S)-tper-OyTin-2-(((TpeT-Oy THIAMMETUIICHUITHIT ) OKCH )METHII )-5S-THAPOKCH-3 -

mMeTui-5,6-nuruaponupunus-1(2H)-kapbokcunar (9,79 r, 75%) B Bune GecuBeTHOro Maca.

IIpoMeRVTOYHOE coelHeHHe 11: (2S.5R)-TpeT-0vTHia-S-(N-(aaanaoxkcu)-2-

HUTPOodeHWICYIb(hoHAMUI0)-2-((TPeT-0YVTHIAUMEeTHICHIHIOKCH )METHJI)-3-MeTHJI-S,6-

auruaponupuans-1(2H)-kapooxcuaarar

TBSO” X
_N Al

|
Ns

Boc

K pactBopy (28S,5S)-Tper-0yTin-2-(((TpeT-0y THIIUMETHIICHITII )OKCH )METHI )- S -TUAPOKCU-3 -
meTui-5,6-nuruaponupunud-1(2H)-kapbokcunata (Ilpome:kyrounoe coenuHenue 10, 9,79
r, 27,38 wmmonb) B Tonyose (100 ™mJ1) mpuH KOMHATHOM Temmeparype mo0aBIsv
tpudennndocdun (8,58 r, 32,86 mmonb), N-(ammminokcn)-2-autpodensoncyiabdonamun (7,07
r, 27,38 MMoJb) U quusonponuiazoankapookcmnat (6,47 v, 32,86 MMosib). PeakioHHy0
CMeChb TMepeMeIIMBad B TEYEHHE HOYM, 3aTeM (QHIbTPOBAIM W KOHLEHTPUPOBAIH.
[TonyueHHOE MaCNO BaKAbl OYUINAIN ITyTEM NMPOMBIBKH T'ekcaHamu U GuibTpoBain. [Tocne
npoBeneHus: xpomatorpapun Ha cumkarene (0%-20% sTunaneraT/reKCaHbl) MOJyYalld
(2S,5R)-tper-0yTun-5-(N-(ammmnokcn)-2-autpodenmncyibdonamuno)-2-(((Tper-

Oy THIIAMMETUIICHITHIT ) OKCH )METHIT )-3-MeTHII- 5, 6-nuruaponupunus- 1 (2H)-kapOokcunar

(10,75 1, 66%) B BUzE CBETIIO-KENTOH TEHBL

IIpomMe:RyTOUHOEC coeHHeHHe 12: (2S.5R)-TpeT-0yTHia-5-(N-(aaanaoxkcu)-2-

HUTPOo(eHWICYIb(hOHAMHUIO0)-2-(THAPOKCHMETHI)-3-MeTHJI-S,6-TUTHAPONHPUAHH-

1(2H)-xapooxcuaar

HO™ ™"

N LOAll
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Boc

K  pactBopy  (2S,5R)-tper-Oytun-5-(N-(ammmnokcu)-2-aurpodennincynbhoHaMuno)-2-



83

(((TpeT-0y THITIUME TUIICHIIFIT ) OKCH )METHIT )-3-MeTWII-5,6-nuruaporupuaus- 1 (2H)-
kapOokcunara (Ilpomexkyrounoe coequnenue 11, 10,75 r, 17,98 mmons) B TT'® (100 min) npu
0 °C pobasnsmu ¢ropun Terpabyrunammonust (1 M B TI'®) (23,38 mn, 23,38 mmoIb).
PeakunoHHas cMech MpeBpallanach U3 KEJNTOH B 3€JIEHOBATO-KOPUYHEBYH). PeakinoHHYIO
CMeCh TepeMelINBaId B TeUeHHe MPUOIU3UTEJbHO 2 YacOB, 3aTeM KOHLIEHTPHPOBAJIH HA
cuwmukarene. Ilocne mnposemenuss xpomarorpaduu  Ha  cwmmkarene (0%  -70%
STUIIALETAT/TEKCAHbI) TIOJTy 9aJIi (2S,5R)-tper-OyTun-5-(N-(ammmnoxcn)-2-
HUTpOo(eHmICyIppoHaMu0)-2~(TUAPOKCUMETII)-3-MeTUII-5,6-quruaponupuanH- 1 (2H)-

kapookcunar (7,72 r, 89%) B BuIe KOpHUHEBATO-O€KEBOM TIEHBL.

IIpoMeRVTOYHOE coearHEeHHe 13: (2S.5R)-5-(N-(ananjaokcu)-2-

HUTpodennIcyabdpoHamuao)-1-(Tper-0yrokcukapoonun)-3-meruua-1,2,5,6-

TeTPAruAPONUPUANH-2-KAPOOHOBASA KHCJI0TA

i
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Boc

K pactBopy nogHo# kucnots (1,588 r, 8,27 mmosb) Bo BiaxkuoMm aneronutpuiie (20 mi) (0,75
00.% BOnbI) MpU KOMHATHOW Temneparype nodasmsuin okcua xpoma (VI) (0,019 r, 0,19
MMOJIb). CMech mepeMemBaiy 10 MoMHOro pactsopenus. K pactsopy (2S,5R)-Tper-OyTui-
5-(N-(anmnunokcn )-2-HuTpodeHUCynbHOHAMUI0)-2-(THAPOKCUMETHI )-3-METHII-5,6-

muruaponupunus-1(2H)-kapookcunara (Ilpomexxyrounoe coenunenne 12, 2 r, 4,14 mmonb)
BO BiakHOM aneroHuTpuie (20 mi) (0,75 06.%) npu 0 °C mo karuisiM 100aBIIsITH MOy YeHHbIH
paHee pacTBOpP MOMHOM KHUCIOTHY/OKcHAa Xpoma (20 My, 2 5KB.) M IEPEMEIINBAIIN B TCUCHHE
15 munyT. Peaknmonnyro cmech paszdasisui JIXM (100 mut) u npombBanu 10% JTUMOHHON
kucyorolt (50 mut) u nBaskAbl pacconioM. OpraHudeckue BEIleCcTBa CYIIUIN Hala CyJb(haTom
HaTpusi, PHIIBTPOBAIN U KOHIICHTPUPOBAJIH C MOJy4YeHHEM KOpHUHeBaTO-0exeBoii nens! (1,9

r, 92%).

IIpomMe:RyTOUHOEC coeuHEeHHe 14: (2S.5R)-TpeT-0yTHia-5-(N-(aaanaoxkcu)-2-

HUTPO(eHIWICYIb(hOHAMHUI0)-2-KApOaAMOUI-3-MeTHJI-S,6-nuruaponupuauH-1(2H)-

KApOOKCHJIAT
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HoN X
Boc” N ,}],OAII
Ns
K pacTBopy (2S,5R)-5-(N-(amnmumnokcn)-2-aurpoderuncynbhoramuno)-1-(Tper-
OyTokcukapOoHmn)-3-MeTmi-1,2,5, 6-reTparuaponupuInH-2-KkapOOHOBOH KHUCJIOTbI

(ITpome:xyTounoe coennnenue 13, 1,9, 3,82 mmoinsp) B IM®PA (9,5 mu) ipu 0 °C o karisim
nobasmsuin HATU (2,178 1, 5,73 mmounb), xsopun ammonwst (0,613 r, 11,46 mmons) u DIEA
(2,67 mn, 15,28 mmonb). PeakuinoHHYI0 CMeCh HarpeBajid IO KOMHATHOW TeMIIEpaTyphbl U
nepeMeluBaiy B TedeHne 15 MuHyT. PeakunoHHYI0 cMech pa3OaBisuid 3THIIALIETATOM U
IPOMBIBAJIN HACBHIIEHHBIM OMKapOOHATOM HATPUsL K CMECHIO PACCOJIa U BOBI B COOTHOLIEHUHN
1:1. Tlocne mposenenusi xpomarorpaduu Ha cunukarene (0% -70% sTunanerar/reKcaHbl)
VA ER (2S,5R)-Tpet-0yTun-5-(N-(ammunokcu)-2-HUTpod eHIICY TP OoHAMITO0)-2 -
(ruppoxcumeTin)-3-meTii-5,6-auruaponupunus- 1 (2H)-kapookcunar (1,270 r, 67%) B Bune

CBETJIO-OPAH)KEBOU MEHBL

Ilpomexxkyrounoe coeauuenue 15:  (2S.5R)-Ttper-0yTHii-35-((aaaMa0KCcCH)aMHHO)-2-

KapoamMouna-3-merTua-3.6-nuruaponupuaui-1(2H)-kapooxcuaar

i
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HoN

K  pactBopy  (2S,5R)-tper-Oytuin-5-(N-(ammmnokcu)-2-aurpodeHuncynbhoHaMumo)-2-
kapOamounn-3-metui-5,6-nurunponupunns- 1 (2H)-kapbokcunara (ITpomezxyTOUHOE
coenunenue 14, 3,63 r, 7,31 mmonb) B aueronutpuiie (100 mit) mpu KOMHATHOM TeMIiepaType
nobasnsuiu kapOonat kanus (5,05 r, 36,55 mmonb) u tuodenon (3,75 mu, 36,55 mMmoub).
PeakunoHHYI0 CMeCh MepeMeIlnBajll B TEYEHHE HOYM TPU KOMHATHOH Temreparype.
PeakunoHHy10 CMeCh KOHIIEHTPHPOBAIH H MOJyYEHHBIH OCTATOK OUUIIAIHN MyTEM ITPOMBIBKH
JAXM u unbTpoBanu sl yOAJNE€HUs TBEPAbIX BemecTB. PuibTpaT KOHLEHTPHPOBAIH HA
OuoKcuae KpeMHus u ouuinanu. Ilocne mposenenus: xpomarorpaduu Ha cunmkaresne (0% -
90%  stmnmanerar/rekcanbl) monmydanu  (2S,5R)-Tper-OyTmi-S-((ammmiaokcu)aMuHO)-2-
kapOamounn-3-metn-5,6-npurunponupunns- 1 (2H)-kapbokcunar (1,49 1, 65%) B BHIE

JKEJITOro Macjia.
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IIpome:xxvrounoe coeauuenue 16: (2S.5R)-rper-0yrHia-S-(N-(aaaniaokcun)-1 H-umuaasoui-

1-kapOoxcaMuao)-2-kapoaMona-3-MmeTJi-5,6-nuruaponupuani-1(2H)-kapooxcuiar

0
A,

HoNT ™

K  pacrBopy  (2S,5R)-tper-OyTmn-5  -((ajumminokcu)aMuHO)-2-kapOaMoui-3-MeTwi-5,0-
auruaponupunus-1(2H)-kapbokcunara (IlpomexxyrouHoe coenmHenue 15, 1,49 r, 4,79
mMmoJib) B TI'® (30 mut) mpu kOMHaTHOM TemniepaType 1o0asisuiy N, N-aIuu30ponI3 TUIIAMUH
(2,5 M, 14,36 mmoub) u N,N-kapbonumauumunaszon (2,328 r, 14,36 mmone). PeakiimoHHyo
CMecCh TMepeMeIInBaIi B TeUeHHe OKOJIO 2 4acoB MPU KOMHATHOM Temmeparype. JloOassiiu
eme oauH skBuBajeHT CDI u nepememinBaiy peakMOHHYK) CMeCb NPU KOMHATHOM
TemmnepaType B TeueHHe | waca, 3areM noOaBisid eme oauH SkBuBajeHT CDI u
NepeMenBaId PEeaKIIMOHHYI0 CMECh B TE€UYEHHE elle OJHOro 4aca. PeaklMOHHYK CMeCh
pazbapisin JIXM u 4eThIpekIbl TPOMBIBAIA CMECHIO Paccoiia M BOAbI B COOTHOMEHHH 1:1,
3aTeM CyLIWIN HaJ CyJb(paTomM MarHusi, QUIbTPOBAIM M KOHLEHTPUPOBAIU C MOJyYECHHEM

rpsi3HO-0enoii meHsbl, 1,86 r.

TIpomekyTOUHOEC coeUHEeHHe 17: (2S.5R)-6-(asmmnokcu)-3-meTna-7-okco-1,6-

aua3zaouunka0[3.2.1Jokr-3-eH-2-kapooKcaMua

i
HZNJ R
N
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K  pactBopy  (2S,5R)-tper-Oytuin-5-(N-(ammunokcn)-1H-ummunazon-1-kapOokcamuno)-2-
kapOamounn-3-meTi-5,6-nurunponupuans- 1 (2H)-kapbokcunara (ITpome:xyTOUHOE
coequnenue 16, 1,86 r, 4,59 mmosp) B JIXM (20 mur) ipu O °C nobapmnsiiu TpuTOpyKCyCHYIO
kuciaory (3,53 mu, 45,88 mmonb). PeakunoHHOW cMecH naBaiu MEIJIEHHO HarpeThesi OO
KOMHATHOW TEMIIEpaTypbl U MEPEMEIIMBAIH B TEUEHHE HOYH. PEaKIMOHHYI0 CMeCh
KOHLIEHTpUpoBaiau. Maciao noBTopHO pactBopsiii B JAXM u npoMbIBaJIM HACBILEHHBIM
pactBopoM OmkapOoHaTra HaTpusi. BOAHBIN CIIOW OTHOKPATHO 3KCTparupoBaiu okono 10%
MeOH//IXM. Opranudeckue BeIIeCcTBA CYIIMIM HAaJA CyiIb(paroM Maraus, QUIbTPOBAIN H

koHIeHTpupoBanmu. [locme mnposemenuss xpomarorpaduu Ha cwmkareiae (0%-30%
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AIIETOH/TUXJIOPMETaH ) TIOJTyYaJTH (2S,5R)-6-(amnmunokcu)-3-mMeTui-7-okco-1,6-

nuazadbunukio[3.2.1]okr-3-en-2-kapbokcamun (0,83 1, 76%) B BUIE CBETIIO-KEJITOTO Maca.

IIpumep 1: (R)->THa-2-((2S,.5R)-2-kapoamoni-3-MmeTuJi-7-oxco-1,6-

auazaduumkao[3.2.1]okr-3-eH-6-unokcu)-2-gpropanerar

Hpumep 2: (S)->1na-2-((2S.5R)-2-kapoamoni-3-MmeTHJI-7-0kco-1,6-

Aua3aduumkao[3.2.1]okr-3-eH-6-unoxkcu)-2-gpropanerat

O
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O

TIpumep 3: (25)-{[(2S.5R)-2-kap0amoni-3-meTui-7-0kco-1.6-nuazadnumkiaof3.2.1Joxr-

H,oN

3-en-6-niloxcu}(pTop)3TAHOBOI KHCJIOTHI JUTHEBAS COJIb

7N Lo

IIpumep 4: (2R)-{[(2S.5R)-2-kap6amoni-3-meTui-7-0kco-1.6-nuazadnuukaof3.2.1Joxr-

3-eH-6-niloxcu}(pTop)3TAHOBOI KHCJIOTHI JUTHEBAS COJIb

o)
b,
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IIpumep 5: {[(2S.5R)-2-kapO0amMonI-3-MeTHJI-7-0KC0-1.6-m1razadunukno]3.2.1Joxr-3-eH-

6-najoxcn}(hTop)VKCYCHON KHCIOThI JINTHEBAS COJIb (CMECh THACTEPEOMEPOB)




Ipumepsr 1-2

K pacrBopy (2S,5R)-6-(amnmunokcu)-3-meTmi-7-okco-1,6-auazabunmkinol3.2. 1 ]okr-3-eH-2-
kapbokcamuna (Ilpome:xkyrounoe coequnenue 17, 100 mr, 0,42 Mmmosib) B Metanosie (3 i)
IpyU KOMHATHOMN Temrepartype nodasisuu 1,3-qumernnOapouryposyto kucnoty (132 mr, 0,84
MMoOIIb) U TeTpakuc(tpudenmidochun)namnaauii (0) (48,7 mr, 0,04 mmons). PeakimoHHyo
CMeCh TepeMeLI BN TP KOMHATHOH TeMIiepaType B TeueHue 2 4acoB. PeakIinoHHyI0 cMech
KOHLIEHTPUPOBAJIU C IOJNydEHHEM OpaHKeBOW MuieHKH. OpaHXeByH0 IUIEHKY PacTBOPSUIM B
JAM®A (3 mi) u nobasnsuiu kapOoHat kajus (175 mr, 1,26 mmonb) u sTunopomdTropanerar
(0,299 wmn, 2,53 MMomb). PeakuMoHHYH CcMech NEpeMeINBAaIM B TEYEHHE HOYU MpPU
KOMHATHOM TeMIeparype, Mocjie 4ero pa30asisuii STuiaueTaToM u Guistposanu uepes 0,45
MKM (GUIBTp Ui yOaleHus TBepaoro kapOonarta xamus. @uibTpaT ABaXKIbl MPOMBIBAIN
CMECBhI0 paccojia U BOAbl B cooTHomeHuu 1:1. OpraHuyeckue BelleCcTBa CYLIWIM Haj
cyabdarom maraus, GUABTPOBAIHN U KOHIIEHTpHpoBan. [Tocne nposeneHus xpomarorpaduu
Ha cunukarene (0%-70% sTunanerar/rekcanbl) noiydanu 3Tiin-2-(((2S,5R)-2-kapbamon-3-
MeTHII-7-0KCco-1,6-nrazadbunmkio[3.2. 1]okt-3-eH-0-un)okcu)-2-propanerar (97 mr, 76 %) B
Bune cMecu auacrepeomepon Ilpumepa 1 u Ilpumepa 2, B BUge OpaHkeBOU MEHBI.

MC: 198 ES+ (CsH11N303)

IIpumepsi 3-5

K pactBopy stmn-2-(((2S,5R)-2-kapbamounn-3-meTun-7-okco- 1,6-nuazadbunmkiio[3.2. 1 Jokr-3-
eH-6-un)okcu)-2-propaunerara (Ilpumepsr 1-2, 97 mr, 0,32 mmons) B TT'® (3 M) u Boge (1
wut) nipu -5°C nobasisun rugpokcun aurus (9,25 mr, 0,39 MMoib) B BHIIE BOIHOTO PacTBOpa
(0,5 mu). Cmecp mepememuBanu npu 0 °C B TeueHne 60 MUHYT, JaBaJId HArpeTbes N0
KOMHATHOW TE€MIIepaTypbl U MepeMellnBaln B TedeHue 15 munyTt. pH peakuuoHHOU cMmecH
nosomwmu 10 3HadeHuss pH = 7 ¢ momometo 0,5 M HCI. TI'® BeimapuBajiy, mocjie 4ero
OCTaBINYIOCS BOAHYIO (pa3y 3aMOpaskuBaid M INOPUITH3UPOBAITH.

Ouucrka [Ipumepos 1-5

CMmech, NMOJNYUYEHHYIO B pe3ysbTaTe peakuuu, omnucaHHoi B Ilpumepax 3-5, ouuinanu c

nomMoteo obpatenHo-¢pazosori BOXXX (Synergi Polar RP 21,2 mm x 100 MM, 4 MKM,
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conpspkenHon ¢ YMC C30 20 mm x 150 mm, 5 mxm; 0%-50% aneronutpuna B Boae, 10 Mug;

20 MJI/MUH) € TIOJTY4YE€HUEM:

Hpumepa 1: stun-{[(2S,5R)-2-kapbamonn-3-meTuin-7-okco-1,6-nuazadbunukiol3.2. 1 Jokr-3-
eH-6-ui]okcu j(prop)aneraT (MEpBbIH FMOUPYEMBIH CIOXKHBINA 3Qup): 4,4 mr, 4,5%

MC: 302 ES+ (C12H16FN30s)

'H AMP (300 MT'i, JIMCO-de) §: 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).

IIpumepa 2: (S)-aTun-2-((2S,5R)-2-xapbamonn-3-meTuin-7-okco-1,6-
nua3aduukio[3.2.1]okr-3-eH-6-unokcn)-2-groparerar (BTOPOH SIIOUPYEMBIH  CIOKHBINA
a¢up): 4,2 mr, 4,3%

MC: 302 ES+ (C12H16FN305)

'H AMP (300 MT'i, IMCO-de) 8: 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).

Mpumepa 3: (2S)-{[(2S,5R)-2-kapbamonn-3-meTui-7-okco-1,6-nuazadbunmkiol3.2. 1 Jokr-3-
eH-6-ui]okcH }(prop)aTaHoBas kucaoTa (nepBas sJoupyemas kuciota): 7,7 mr, 8,8%.

MC: 274 ES+ (C10H12FN;305)

'H AMP (300 MTI'ti, IMCO-de) : 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).

Ipumepa 4. (2R)-{[(2S,5R)-2-kapbamonn-3-meTui-7-okco-1,6-nuazadbunmkiol3.2. 1Jokr-3-
eH-6-ui]okcH }(Prop)aTaHoBast KUCIOTA (BTOpast Hroupyemasi kuciora): 9,9 mr, 11%

MC: 274 ES+ (C10H12FN;305)

'H AMP (300 MTI'ui, IMCO-de) : 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).

Mpumepa 5: {[(2S,5R)-2-kapbamounn-3-meTmi-7-okco-1,6-nrazadbunmkino[3.2. 1]okr-3-eH-0-
wiJokcu } (pTop)ykcycHas kuciora (cMech nuactepeomepon): 20,4 mr, 23%

MC: 274 ES+ (C10H12FN30:s)
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'H AMP (300 MI', IMCO-de) 8: 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 CTEPEOXHUMHIO ISl BCEX COENMHEHHH ONpeneysuld IyTeM OINpeneleHus
XapaKTepUCTUK CTPYKTYpbl COKpuctamjga npumepa 4 B kommuiekce ¢ AmpC. Brtopomy
auacTepeoMepy, IpuMepy 3, TIPUCBAMBAIN MPOTUBOIIOJIOKHYIO a0COMIOTHYIO CTEPEOXHMHMIO
npu ¢QropaneratHoM arome yriepoaa. CTEpeOXUMHIO KaXIOMy H3 CIOXKHBIX 3(UPOB
NPUCBANBAJIN ITyTEM T'MIAPOJIN3a KAKAOTO U3 CJIOKHBIX 3(UPOB IO COOTBETCTBYIOIIEH KUCIOTHI

U CpaBHEHUs BpeMeH yaepxkusanus B CBOXXX ¢ Bpemenamu yaepkuBaHusl IpUMEPOB 3 U 4.

Ipumep 6: >Tia-{[(2S.5R)-2-kapoamoni-3-MmeTuJi-7-0xco-1,6-nuazaonuukiof[3.2.1]Joxr-

3-en-6-niajoxcu}(drop)auerar (cMech TUACTEPEOMEPOB)

0
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CornmacHo meronuke mysi mpumepoB 1 u 2, (2S,5R)-6-(ammunokcu)-3-meTun-7-okco-1,6-

H,oN

nuazabunukio[3.2.1]okr-3-eH-2-kapbokcamu (mpomexxyTouHnoe coexunenue 17, 0,506 r,
2,13 mmoub) npespamuaiu B 70 mr Ilpumepa 6 nocne nposenenust BOXKX (Synergi Polar RP
21,2 mm x 100 MM, 4 MM, conpsikerHast ¢ YMC C30 20 mm x 150 mm, 5 mrm; 20%-60%
arieroHuTpuia B Boze, 10 Mun; 20 MjI/MHH) 1 THOPUITH3ALIUH.

MC: 302 ES+ (C12H16FN305)

'H AMP (300 MI', 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: >tia-{[(2S.5R)-2-kapoamoni-3-meTui-7-okco-1,6-nuazadunukiof3.2.1]Joxr-

3-en-6-uajoxcu}(audroplanerar
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(2S,5R)-6-(annunokcn)-3-meTmin-7-okco-1,6-nuazadbunmkio| 3.2.1]okr-3-eH-2-kapOokcamMmu
(mpome:xyTouHoe coequHeHue 17, 204,2 mr, 0,86 MMOJb) mpeBpaIaid B COOTBETCTBUHU C
MeTOANKOHN 11t mpumepos 1 u 2, ucnone3yst stundpomandropanerar (0,441 mi, 3,44 MMoIb),
¢ noiyueHueM 130 mr (47%) yka3aHHOTO B 3ar0JIOBKE COSAMHEHUS B BU/I€ OPAH)KEBOH IEHBL.
B pesynsrare obpamenno-dpaszosoii xpomarorpadpuu Ha 40 mr (Synergi Polar RP 21,2 mm x
100 MM, 4 MM, conpsikerHast ¢ YMC C30 20 mm x 150 mm, 5 mxm; 20%-40% auneroHutpusia
B Boge, 10 muH; 20 MJI/MUH) MOJy4aau YKa3aHHOE B 3arOJIOBKE COEMHEHHE B BUaE Oeoro
TBepaoro Bemecrsa (21 mr).

MC: 320 ES+ (C12H15F2N305)

'H AMP (300 MT'i, JIMCO-de) &: 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-kap6aMoni-3-MmeTHiI-7-0kco-1,6-nuazadummnknol3.2.1]oxr-3-eH-

6-niajoxcuni(AndTop)YKCYCHOH KHCJI0THI JUTHEBAS COJIb

O)_N\O/%;OH
O

OTun 2-(((2S,5R)-2-kapbamomni-3-MeTui-7-okco- 1,6-nuazadbunmkino[3.2. 1 Jokr-3-eH-0-
un)okcu)-2,2-nu¢ropanerat (Ilpumep 7, 113,7 mr, 0,36 MMOJIb) peBpaIaIl B COOTBETCTBUU
¢ MeToaukon st mpumepoB 3-5. TTocne nposenenust BOXKX (Synergi Polar RP 21,2 mm x 100
MM, 4 MkM, conpspkerHass ¢ YMC C30 20 mm x 150 mm, 5 mxm; 100% Bogsr, 10 mun; 20
MJT/MUH) U JTHOPUITH3ALMH [TOTydaiu Oeioe TBEpIoe BeImecTBO, 30,7 Mr.
MC: 292 ES+ (C10H11F2N305)
"H AMP (300 MTI'ui, IMCO-de) 8: 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: >tia-{[(2S.5R)-2-kapoamMoni-3-meTHI-7-0Kc0-1,6-m1razadunukaof3.2.1]oxt-

J
HoN H\j

N
o N‘o

3-en-6-najoxcutanerart

Yoo

0]
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(2S,5R)-6-(annunokcn)-3-meTmin-7-okco-1,6-nuazadbunmkio| 3.2.1]okr-3-eH-2-kapOokcamMmu
(mpome:xyTouHoe BemectBo 17, 0,198 r, 0,83 mMmonp) mpeBpamaiu B COOTBETCTBHU C
METOAMKOH 11 mpuMepoB 1-2, ncnonb3ys stunodpomanerat (0,592 mi), ¢ monydenuem 147 mr
(62%) B BHUIE OpPAHKEBOTO TBEPIOTrO BemecTBA. B pesynbrare oOpaimeHHO-(a30BOM
xpomarorpadun Ha 41,5 mr (Synergi Polar RP 21,2 mm x 100 mm, 4 MkM, comnpspkeHHast ¢ YMC
C30 20 mm x 150 mm, 5 MM, 10%-50% aueronurpuia B Boae, 10 MuH; 20 MJI/MUH) MTOJTydaiud
yKa3aHHOE B 3ar0JIOBKE COeIMHEHUE B BUe Oenoro Teepaoro BemecTsa (32 mr).

MC: 284 ES+ (C12H17N30:5)

"H AMP (300 MT'i, JIMCO-de) 8: 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).

6-11]oKCH}YKCYCHOH KHCI0ThI TUTHEBAS COJIb

o)
)I/l, S
|8
N
o on

(0]

HoN

OTun 2-(((2S,5R)-2-kapbamomni-3-MeTui-7-okco- 1,6-nuazadbunmkino[3.2. 1 Jokr-3-eH-0-
wi)okcu)anerat (lpumep 9, 105,5 mr, 0,37 MMOJIB) IOABEPTATN TUAPOIU3Y B COOTBETCTBUU
C METOAMKOW Uit mpumepoB 3-S5, ¢ momyderueM 34 mr (37%) yKa3aHHOTO B 3aroJIOBKE
coenunenus nocie nposeneHust BOXKX (Synergi Polar RP 21,2 mm x 100 My, 4 Mxm; 0%-20%
arieroHuTpuia B Boze, 10 MuH; 20 MiI/MHH) 1 THOPUITH3ALIUH.

MC: 256 ES+ (C10H13N305)

'H AMP (300 MI'ti, 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-kap0aMoni-3-MeTHJI-7-0Kc0-1,6-1ua3zadonuukiol3.2.1]oxr-3-

eH-6-najokcu}-2-GpropnponaHoBoii KHCJIAOTHI JIHTHEBAS COJIb (CMeCh INACTepeoMepoB)
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(2S,5R)-6-(annunokcn)-3-meTmin-7-okco-1,6-nuazadbunmkio| 3.2.1]okr-3-eH-2-kapOokcamMmu
(mpome:xyTouHoe coegunenue 17, 0,101 r, 0,43 mMmonb) mpeBpaiagu B COOTBETCTBHH C
METOAMKON Ayl mpuMepoB 1-2, ucrone3ys MeTui-2-0pom-2-¢propnponanoar (0,315 r, 1,70
MMOJIb), c MOJIy4YE€HUEM metni-2-(((2S,5R)-2-xap6amonn-3-meTuin-7-okco-1,6-
nuazaduukio[3.2.1]okr-3-eH-6-un)okcu)-2-propnpornanoara (0,105 r, 82 %) B Buze
opamxeBOi meHsl. B pesynbraTe oOpamenHo-(pas3oBoit xpomarorpadpuu (Synergi Polar RP
21,2 mm x 100 mm, 4 mxmM, conpsbkeHHas ¢ YMC C30 20 mm x 150 mm, 5 mxm; 100% Boasl, 10
muH; 20 MJI/MUH) NOJy4ajd YKa3aHHOE B 3arojIOBKE COENUHEHHE B BUAE O€loro TBEpAOro
BemecTna (19,1 mr, 19%).

MC: 302 ES+ (C12H16FN305)

'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 pesynbrare rugposamnsa B COOTBETCTBUM ¢ METOAUKOM JIsl MpuMepoB 3-5, monyyanu 19,1 mr
ITpumepa 11 B Buzme Genoro TBEPAOro BELIECTBA MOCIIE OYUCTKU C MOMOLIBIO OOpaIeHHO-
¢aszosoii xpomarorpadun (Synergi Polar RP 21,2 mm x 100 mm, 4 MkM, conpspkenHast ¢ YMC
C30 20 MM x 150 mm, 5 mxMm; 100% Bombl, 10 MuH; 20 MJI/MHH).

MC: 288 ES+ (C11H14FN30s5)

'H AMP (300 MI', IMCO-de) 8: 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).

IIpome:xkyTouHoe coennHeHue 18: nzonponui-2-6pom-2-propanerar

F
o iPrOH, tBuOK, hexane, 0 C 0
Br)\”/ ~ BF/K[( \r
O

0]

K pacrBopy stmn-2-6pom-2-¢ropanerara (0,639 mi, 5,41 mmonb) B rekcaHax (70 mu) u
uzonponanode (7 ) npu 0 °C gobasisinu Tper-Oytunar kanus (0,091 r, 0,81 Mmonb) aByMst
PaBHBIMH YaCTSIMH, C HHTEPBAJIOM S5 MUHYT. PeakIIMOHHYIO CMECh NEPEMEIINBAIN B TCUEHHE
1 gaca npu 0 °C. Peakumto ocranasimuBanu nodasnenneM koHneHTpuposanHoi HCI (7 mu) u
pazmemsuin cnou. OpraHUYecKHe BELIECTBA JBAXKABI IMPOMBIBATH BOJIOW, CYIIMIH Hax
cyabarom mMaraus, punbrpoBanu u koHueHTpuposanu rpu 0 °C ¢ monyueHueM 6ecIBETHOrO
macna (0,88 r, 4,42 mmonb, 82%). IlponykT, comeprkamuii CIeqoBble KOJHYECTBA ITeKCAHOB,
unentudunupoanu ¢ nomoupio AMP. TIpoaykT ucnonb30BaiM Ha CIEAYIOIEH CTagud B

HCXOOHOM BUIC.
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'H AMP (300 MT'i, CDCI3-d) 8: 1,34 (m, 6H); 5,18 (m, 1H); 6,45-6,62 (d, 1H).
Ccpuka: Tet. Lett. (2000) 791.

IIpumep 12: nponan-2-uja-(2R)-{[(2S,.5R)-2-kapoamoni-3-meTuJi-7-0xco-1,6-

auazadunmkao[3.2.1]okr-3-en-6-unjoxcul(dprop)iTanoar

ji
HaNT
N

J—N_ f
o 0/21,07/

IIpumep 13: nponan-2-uia-(28)-{[(2S.5R)-2-kapoamouni-3-MmeTuJi-7-0kco-1,6-

Aua3aonumkio[3.2.1]okr-3-eH-6-unjokcu}(dprop)iTanoar

0
HZNJ "'é

o o’%ror

IIpumeps! 12-13

(2S,5R)-6-(amnunokcn)-3-meTmi-7-okco-1,6-nuazadbunumkiio] 3.2.1]okr-3-eH-2-kapOokcamu g

(ITpome:xyTounoe coexunenue 17, 0,103 r, 0,43 MMoJb) mpeBpaIlaif B COOTBETCTBHH C
METOMUKOW  Jyis  mpumepoB  1-2,  ucmojwp3yss  usonponui-2-Opom-2-propanerar
(ITpome:xyTounoe coenunenue 18, 0,518 r, 2,60 mmonb). B pesynbrare nposenerns BIXKX
U muour3anuy noxydain mno 34 xkaxnoro auacrepeomepa (Synergi Polar RP 21,2 mm x 100
MM, 4 MM, conpspkerHast ¢ YMC C30 20 mm x 150 mm, 5 mxm; 25%-50% aneronurpuna B
Boze, 10 muH; 20 mu/mMuH). CTEPEOXUMHUIO CIOKHOMY 3(pHpy MPUCBAUBAIH ITyTEM THAPOIU3A
KQXJIOTO U3 CJOXHBIX 3(HPOB [0 COOTBETCTBYIOINEH KHCIOTBI M CPAaBHEHHsS BPEMEH

yaepxkusanus B CBOXKX ¢ Bpemenamu yaepkuBaHus IpUMepos 3 U 4.

Ipumep 12: (nepBblii 30UpyeMbIil CoKHBIN 3¢up) 33,4 mr, 24%

MC: 316 ES+ (C13H18FN305)

"H AMP (300 MI'ti, IMCO-de) 8: 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).
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Ipumep 13: (BTOpOI 35MI0MpyeMBbIii CI0XKHBIH 3¢up) 33,6 mr, 25%

MC: 316 ES+ (C13H18FN305)

"H AMP (300 MI'ui, IMCO-de) 8: 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).

Ilpome:xkyTouHOe coenrHeHue 19: 2.4-1uMeTHINEHTAH-3-WI-2-0poM-2-dTopanerat

Br/Hfo

0]

MeTonoM, MpUBEIEHHBIM IS MPOMEKYTOYHOro coexnHenus 18, ncnonp3ys >3Tui-2-0pom-
2-¢ropanerat (0,639 mu, 5,41 mmonb) u 2,4-numeruin-3-nentanon (7,05 mu, 50,27 mmonb),
NOJIy4aJii yKa3aHHOE B 3arojioBke coeauHeHue B Buae OecuserHoro macna (0,988 r, 3,87
MMOJIb, 71,6%).

'H SIMP (300 MI't,, CDCls-d) 8: 0,94 (m, 12H); 2,01 (m, 2H); 4,73 (m, 1H); 6,52-6,69 (d, 1H).

TIpumep 14: 2.4-numernanentan-3-ua-(28)-{[(2S.5R)-2-kapdamouni-3-MeTHI-7-0KCO-

1,6-qua3zadunmkno[3.2.1]okr-3-eH-6-uiajoxcu}(dprop)3Tanoar

hi
HoN é
N
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IIpumep 15: 2.4-pumernanenrad-3-mia-(2R)-{[(2S.5R)-2-kap0amMoni-3-MeTHJI-7-0KCO-

1,6-1ua3zadunmkno[3.2.1]okr-3-eH-6-uiajokcu}(dprop)3Tanoar

0]
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IIpumepn! 14-15




95

(2S,5R)-6-(annunokcn)-3-meTmin-7-okco-1,6-nuazadbunmkio| 3.2.1]okr-3-eH-2-kapOokcamMmu

(ITpome:xyTounoe coexunenue 17, 0,097 r, 0,41 mMMoup) mpeBpalnaif B COOTBETCTBHH C
METOAMKON Ui MpUMepoB 1-2, ucnons3ys 2,4-IuMeTHIneHTaH-3-ui-2-0pom-2-roparerar
(0,626 1, 2,45 MMOJIB), C TIOJIY4eHHEM 110 35 MT Kaxnoro aunacrepeomepa (23% st Kaxxmoro,
46% B oOmem) nocne mposenenust BOXKX (Synergi Polar RP 21,2 mm x 100 MM, 4 MM,
conpspkenHast ¢ YMC C30 20 mm x 150 mm, 5 mMrm; 40%-70% aneronurpuna B Boae, 10 MuH;
20 mu/mun) u guodpunmzanuu. CTepeoXUMHUI0 CIOKHOMY 3S(HPY NPHCBAMBAINA IyTEM
TUAPONIN3a KaXIOTO M3 CIOXKHBIX 3(HUPOB O COOTBETCTBYIOINEH KHUCJIOTBI U CpPaBHEHHUS

BpeMeH yaepxkusanus B CBOXKX ¢ Bpemenamu yaepkuBaHus IpuMepos 3 U 4.

Ilpumep 14: (BTOpoii smoupyemslil nuk) 34,5 mr, 23%

MC: 372 ES+ (C17H26FN30s)

'H AMP (300 MTI'ti, IMCO-de) 8: 0,86 (m, 12H); 1,63 (s, 3H); 1,94 (m, 2H); 3,07 (m, 1H);
3,78 (m, 1H); 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).

IIpumep 15: (nepBblii amoupyemsiii k) 35,2 mr, 23%

MC: 372 ES+ (C17H26FN305)

'H AMP (300 MI', IMCO-de) §: 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).

IIpome:xxyTouHoe coennHernue 20: Terparnapo-2H-nupan-4-nia-2-6pom-2-propaunerar

F
Br)\[(o
(@] O

Metonowm, npuseneHHbIM 17151 [IpomMexkyTouHOr0 coennuenus 18, ncrnonb3ys 3TUI-2-0pom-

2-¢propanerar (0,319 mu, 2,70 mmonb) u Tterparunpo-2H-mupan-4-on (2,333 mn, 24,33
MMOJIb), TIOJy4aJii YKa3aHHOE B 3arojioBKe coennHeHue B Bune OecusetHoro macna (0,15 r,
0,62 Mmoub, 29 %).

MC: ES+241,2 nnsa CTH10BrFO3

1H AMP (300 MTI't, xsiopodopm-d) 6 ppm: 1,47 - 1,81 (m, 2 H) 1,84 - 2,13 (m, 2 H) 3,39 -
3,68 (m, 2 H)3,75-4,07 (m, 2 H) 4,37 (q, J=7,18 'y, 1 H) 6,37 - 6,74 (m, 1 H)
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IIpumep 16: Terparmapo-2H-nupan-4-uia-{[(2S.5R)-2-kapoamoni-3-MmeTHI-7-0Kc0-1,6-

auazadunmkao[3.2.1]okr-3-en-6-unjoxcu}(dprop)anerar (cMechb AuacrepeoMepoB)

i
HQNJI" X
N

—

N\
o o}

F
Metonowm, npuBeneHHbM aiist [Ipumepos 1-2, nucnone3yst (2S,5R)-6-(anmunokcn)-3-meTi-7-
okco-1,6-nmnazadunukio[3.2. 1 Jokr-3-eH-2-kapbokcamuy (IIlpomexyrounoe coennnenue 17,
40 wmr, 0,17 mmonb) u Terparuapo-2H-nupan-4-un-2-0pom-2-propauerar (Ilpomeskyrounoe
coequnenue 20, 312 mr, 1,29 Mmmop), mody4aiu yKa3aHHOE B 3ar0JIOBKE COSUHEHUE TOCTIe
ounctku obpamenHo-pazosoit ISCO (15,5 r C18 Gold, 0%-80% aneronurpun/sona),
npencTaBisiBIIee COOOM  CBETJIO-OpaH)KeBOE TBEPAOE BEINECTBO, B BHIE CMECH
auactepeomepos. (5,5 mr, 9%)

MC: ES+358,1 nina C15H20FN306

1H AMP (300 MI'u, xiopodopm-d) & ppm 1,15 - 1,42 (m, 2 H) 1,60 (br. s., 2 H) 1,92 (s, 3 H)
3,14-3,45(m, 2 H) 3,56 (d, J=11,52 Ty, 1 H) 3,88 - 4,13 (m, 2 H) 4,20 - 4,50 (m, 2 H) 5,09
(br.s., 1 H)5,35-5,58 (m, 1 H) 5,63 - 5,96 (m, 1 H) 6,09 (br. s., 1 H)

Ilpome:xkyTouHOE coennHeHue 21: 2-MeTOKCHITHI-2-0pomM-2-(hTopauerar
F

Br)ﬁfo\/\o/

o)

B coorBerctBuM ¢ MeroaoM, mnpusBefeHHbIM 1 IIpomesxyrouHoro coeauHenusi 18,
UCToJb3ysi dTUI-2-0poMm-2-propauerat (1,278 mi, 10,81 mmonb) u 2-meTokcustanodn (13,94
w1, 183,79 MMoUIB), ONTyHasIi yKa3aHHOE B 3ar0JIOBKE COETUHEHNE B BHE OECLIBETHOTO Macia
(1,04 1, 4,84 mmoinb, 44,7%). Crnektp AMP yka3biBal Ha CMeCh MPOAYKTA U HCXOIHOTO
BELIECTBA B COOTHOLIEHNH 3:1, KOTOPYH MCHOJB30BAIM HA CIEAYIOLIEN CTaUU B HCXOAHOM
BUJIE.

'H AMP (300 My, AMCO-de) 5: 3,27 (s, 3H); 3,57 (m, 2H); 4,35 (m, 2H); 7,22-7,38 (d, 1H).

Ipumep 17: 2-meToRcHITHI-{[(2S.5R)-2-kapbamoni-3-MmeTHI-7-0KC0-1,6-

Aua3aouumkio[3.2.1]okr-3-eH-6-niaokcu}(dprop)anerar (CMeCh IMACTEPEOMEPOB)
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Hpumep 18: 2-meToxkcmdTHI-(2R)-{[(2S.5R)-2-kap6amoni-3-meTunJi-7-0xco-1,6-

auazadunmkao[3.2.1]okr-3-eH-6-unjoxcul(dprop)iTanoar
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Ipumep 19: 2-meTokcmITHI-(2S)-{[(2S.5R)-2-kap0amona-3-MeTHI-7-0Kc0-1,6-

Aua3aonumkio[3.2.1]okr-3-eH-6-unjokcu}(dprop)iTanoar

Ipumep 17-19

B coorBerctBuM ¢ Meroauko miis npumepoB 1-2, (2S,5R)-6-(amnmunokcn)-3-mMeTui-7-0Kco-
1,6-nmuazadunmkio[3.2.1]okr-3-eH-2-kapOokcamun (IlpomexkyTounoe coenunenue 17, 0,101
r, 0,43 mMmonb) mpeBpamialii B yKa3aHHOE B 3aroJiOBKe COEAWHEHHE, WCIONb3ys 2-
MeTOKCHAITUI-2-0pom-2-¢roparierar (IIpomexxkyTounoe coegunenme 21, 0,549 1, 255
mmonib). B pesynbrare nposenenuss BOXKX (Synergi Polar RP 21,2 mm x 100 MM, 4 MKM,
conpspkerHast ¢ YMC C30 20 mm x 150 mm, 5 mMrm; 30%-50% aneronutpuna B Boae, 10 MuH;
20 MI/MHH) 1 THODUITH3ALMH TTOTYYAIH CIEAYIOIINE MPOAYKTHI (TAe CTEPEOX MU0 CIIOKHBIM
3¢ upaM NPUCBANBAIH ITyTEM THAPOIIN3a KAKIOTO U3 CIOXKHBIX 3(HPOB IO COOTBETCTBYIOIIEH
KUCJIOTBI U CpaBHeHUs BpemeH yaepxkuBaHus B CBOXXX ¢ BpemeHamu ynaepkuBaHUsS

ITpumepos 3 u 4):

Ilpumep 17: cmech nuacrepeomepos: 14,3 mr, 10,1%
MC: 332 ES+ (C13H1sFN305)
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'H AIMP (300 MT'1i, IMCO-de) §: 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).

Ilpumep 18: (nepBblii amonpyemblii CokHbIN 3¢up): 22 mr, 15,6%,

MC: 332 ES+ (C13H1sFN30s)

"H AMP (300 MI'u, AIMCO-de) 8: 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).

Ilpumep 19: (BTOpOIi 35MH0MpPYyeMBIi CII0XHBIN 3¢up): 22,8 mr, 16,1%

MC: 332 ES+ (C13H1sFN30s)

'H AMP (300 MTI'1i, JIMCO-de) 8: 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).

Ilpome:xkyTouHOE coennHeHue 22: (S)-BTOp-0yTHI-2-0pomM-2-(hTopauerar
F
O
Br/S( \‘/\
O

K pactBopy stun-2-6pom-2-dpropauerara (0,319 mu, 2,70 mmons) u (S)-Oytan-2-oma (3,72 mu,

40,54 mmonb) B rexcane (35 mur) mpu 0 °C pobGasnsimu Tper-OyTtmiar kanus (0,001 T, 0,54
MMOJIb) IBYMsI PaBHbIMH 4YacTSIMU C HMHTEPBAJOM S5 MHHYT. PeakIMOHHYI CMeCh
nepeMeninBaiu B TedeHue 2 uvacoB npu 0 °C, 3areM B TedeHHE HOYM IPH KOMHATHOMN
Temrepatype. Peakumo ocraHaBiuBamu [00aBJIEHHEM HACBHIIMEHHOTO PAacTBOPA XJIOPUAA
aMMOHHUs U pasaensnau ciaou. OpraHudeckue BeLlecTBa TPUKAbI IPOMbBIBAIIN BOAOH, CYIINIH
Han cynbdarom MarHus, (umbTpoBamu U KoHUeHTpupoBamu npu 0 °C ¢ momyuyeHHeM

Oecupernoro macina, 0,550 r, 96%.

'H SIMP (300 MI'u, JIMCO-de) &: 0,88 (m, 3H); 1,25 (m, 3H); 1,61 (m, 2H); 4,91 (m, 1H);
7,16-7,33 (m, 1H).
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Ilpome:xxyTouHoe coennHeHue 23: (R)-BTop-0yTHia-2-6pom-2-hropanerar
F

Br)WO\E/\

O =

K pactBopy sTin-2-6pom-2-¢propaunerara (0,319 mi, 2,70 mmons) u (R)-Oyran-2-omna (3,72 mi,
40,54 mmonb) B rekcane (35 mu) mpu O °C nobGasnsmu tper-Oyrmnar kanmus (0,061 r, 0,54
MMOJIb) IBYMsI PaBHbIMH 4YacTsMU C MHTEPBAJOM S5 MHHYT. PeakIMOHHYyI CMech
nepeMeninBanu B TedyeHue 2 yacos npu 0 °C, 3aTeM Npu KOMHATHON TeMIepaType B TeUEHHE
2 yacoB. 3arem cHoBa aoOasisun (R)-Oytan-2-om (3,72 mi, 40,54 mMonb), a 3arem ere 0,1
9KB. Tper-OyTmnata Kanusa. PeakIMOHHYI0 CMechb NepeMeIlnBaId INPU KOMHATHOM
TeMrieparype B TeueHre Houu. Kaxxapie 2 yaca B TeueHue 6 yaco nodasysuiu 0,1 5kB. TpeT-
Oytuiara kamusi. Peakiio ocraHaBIMBaiM AOOABICHHEM HACBILIEHHOTO PAacTBOPA XJIOpHIA
aMMOHHUSI U pasfensiu ciaou. OpraHudeckue BeELIeCTBAa YETHIPEXKIbl MPOMBIBAJIN BOJOH,
CYIIWIIN Haf CyJab(paToM Maraus, GribTpoBanu u koHueHTprposanu npu 0 °C ¢ nonyueHuem
OeciBeTHOroO Macia, 422 mr, 73%.

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

TIpumep 20: (2R)-(S)-BTop-0yTII-2-(((2S.5R)-2-kapOaMoni-3-meTuji-7-0kco-1,6-

anazaduumkao[3.2.1]okr-3-eH-6-un)okcu)-2-gpropauerar

IIpumep 21: (2S)-(S)-BTop-0yTHI-2-(((2S.5R)-2-Kap0aMonI-3-MeTHI-7-0Kc0-1,6-

anazadunmkao[3.2.1]okr-3-eH-6-un)oxcu)-2-gpropauerar

N
I—N_I
o) O/Zrog/\

Ipumep 20-21
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ITonyyanu B COOTBETCTBHUHM C Meroaukod mis mpumepos 1- 2. K pactBopy (2S,5R)-6-
(ammmnokcn )-3-metui-7-okco- 1,6-nuazadunukio[3.2. 1 Jokt-3-eH-2-kapOokcamMuaa

(ITpome:xyTounoe coenunenue 17, 0,196 r, 0,83 mmonp) B MeTaHos€ (5 MIT) P KOMHATHON
temnepatype nodammsnu 1,3-mumernnOapOuryposyro kucnory (0,258 r, 1,65 mmons) u
terpakuc(rpudennndochun)mammaanii (0) (0,095 r, 0,08 mmonp). Peakunonnyrwo cmech
nepeMelBaIi IPU KOMHATHOM TeMIepaType B TeUeHUE 2 4acOB, 3aT€M KOHLIEHTPUPOBAJIH C
NOJIy4eHHneM opaHkeBol IuieHkU. OpamkeByro mmieHky pactBopsuin B JIM®PA (5 mi) u
nobasysiin kapbonat kanus (0,343 r, 2,48 mmonb) u (S)-Brop-OyTuin-2-6pom-2-dropanerar
(ITpome:xxyTouHoe coeamHenue 22, 0,528 r, 2,48 wmmonb). PeakumoHHyo cmech
nepeMelBalIi B T€YeHUE OKOJIO 5 4YacOB IPU KOMHATHOHN TeMIepaType, 3aTeM pa30aBisuiu
sTHNALeTaToM U QuibTpoBanu uepes 0,45 MKkM GUIBTP U yOaJeHus TBEPAOro kapOoHaTa
kanust. PunbTparT TPIOKABI NPOMBIBATM CMECBIO paccoia M BOAbI B cooTHouieHuu 1:1.
Oprannueckrne BelecTBa CYIIWIM Hajg  CcyabparoM  MarHus, (QUIBTPOBAIH U
KoHUeHTpupoBanu. [locne mpoBemeHuss xpomarorpapum Ha cuimkarene  (0%-65%
sTUnanerat/rekcanbl) nonydanu (S)-srop-Oyrun-2-(((2S,5R)-2-kapbamouns-3-mMeTui-7-0Kco-
1,6-nnazabunmkio[3.2.1]okt-3-eH-6-1mn)okcn )-2-propauerar (0,218 r, 80 %) B Buze cBeTIIO-
JKENTOW TIEHbl, CMEChb JUacTEepeoOMepOB C CcooTHouleHueM okojo 1:1. Pasnenenue
IUacTEPEOMEPOB MPOBOIUIIN C TIOMOIIBIO oOpameHHo-(a3oBoii BOXKX (Atlantis T3 19 mm x
150 mm, 30-50% aneronutpuina B Boxe, 20 mu/muH, 15 muH). CTEpEOXUMHIO CIIOKHBIM
s¢upaM NPUCBANBAIHI MTyTEM THAPOIN3a KAKIOTO U3 CJIOXKHBIX 3(HPOB IO COOTBETCTBYIOIIEH
KUCJIOTBI U CpaBHeHUsi BpeMmeH yaepxkuBaHus B CBOXXX ¢ Bpemenamu ynepkuBaHUs

puMepos 3 u 4.

Ipumep 20: (nepBblii 3moupyemblii uk) 84 mr, 31%

MC: 330 ES+ (C14H20FN305)

'H AMP (300 MI'u, IMCO-de) 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).

Ilpumep 21: (BTOpO# 3mroupyemsblil muk) 85 mr, 31%.

MC: 330 ES+ (C14H20FN305)

'H AMP (300 MI'u, IMCO-de) 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,
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1H); 7,37 (bs, 1H); 7,82 (bs, 1H).

IIpumep 22: (2R)-(R)-BTOp-0vTHI-2-(((2S.5R)-2-Kap0aMonI-3-MeTHI-7-0Kc0-1,6-

Aua3adunmkao[3.2.1]okr-3-eH-6-un)oxcu)-2-gpropauerar

IIpumep 23: (2S)-(R)-BTop-0yTHI-2-(((2S,.5R)-2-Kap0aMonI-3-MeTHI-7-0Kc0-1,6-

Aua3aduumkao[3.2.1]okr-3-eH-6-un)oxcu)-2-gpropauerar

i
HZNJ TN
N
I 1
° OJVrO
o T

Ipumep 22-23

ITpumepsr 22-23 nony4yajiyd B COOTBETCTBHUU C METOAUKON 1 mpumepos 1-2. K pactBopy
(2S,5R)-6-(annunokcn)-3-meTmi-7-okco- 1,6-nuazadbunmkiio] 3.2.1Jokr-3-eH-2-kapOokcamuaa
(ITpome:xyTounoe coenunenue 17, 0,202 r, 0,85 Mmmoinp) B MeTaHosI€ (5 MIT) IPU KOMHATHOMN
temnepatype nodammsuiu 1,3-mumermnOapOurypoByro kuciory (0,266 r, 1,70 mmonb) u
terpakuc(rpudernndochun)nammaanii (0) (0,098 r, 0,09 mmonb). PeakunonHyrwo cmech
nepeMeluBaId PU KOMHATHOH TeMIlepaType B TeueHHe 2 4acoB. PEakIMOHHYIO CMeCh
KOHLIEHTPUPOBAJIM C TOJyYEHHEM OpaHXeBoW MieHKH. OpaHXeBYIO TUIEHKY PacTBOPSUIH B
JIAM®A (5 mn) u noGasisimn kapOonat kanus (0,353 1, 2,55 mmonb) u (R)-BTop-OyTHin-2-6pom-
2-¢ropanerat (IlpomexkyTounoe coexmnenue 23, 0,421 r, 1,98 mmons). Peakunonnyro cmech
nepeMeluBaId B TE€YEHHWE 3 YacoB IpPH KOMHATHOH TeMmIiepatype, 3areM pa30aBisiuiu
sTHNALeTaToM U QrubTpoBanu uepes 0,45 MKkM GUIBTP U yOAJIEHUS TBEPAOro KapOoHaTa
Kanust. PuibTpar TPHKABI MPOMBIBAM CMECBIO paccoia M BOAbl B cooTHoueHud 1:1.
Oprannyeckne BemlecTBa CYIIWIM Haa  cyabhaToM Maraus, QUIBTPOBAIH U
koHIeHTpupoBanu. Ilocme mnpoBemeHuss xpomarorpaduu Ha cumkarenae (0%-65%

sTunaneratr/rekcanbl) noiydanu (R)-srop-Oyrun-2-(((2S,5R)-2-kapbamoni-3-meTun-7-0kco-
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1,6-nnazabunmkio[3.2.1]okr-3-eH-6-mn)oken)-2-propanerar (0,220 r, 78 %) B BUAE
OpaHXXE€BOW IMEHBI, CMECh AUACTEPEOMEPOB B COOTHOLIEHNH 1:1. Paznenenue nuacrepeomepos
NPOBOAMIIN € MOMOIIBIO oOpameHHo-(azoBoit BOXX (Atlantis T3 19 mm x 150 Mm, 30-50%
arieroHUTpHUIa B Boze, 20 Mi/mMuH, 15 mMuH). CTepeoXuMHIO CIIOXKHBIM 3 UpaM MPUCBAUBAIN
MyTEM FHIPOJIN3a KaXKIOTO U3 CIOKHBIX 3(HPOB IO COOTBETCTBYIOIIEH KUCIOTHI U CPAaBHEHHUS

BpeMeH yaepxkusanus B CBOXKX ¢ Bpemenamu yaep:kuBaHus IpuMepos 3 U 4.

Ilpumep 22: (nepBbIii amoupyemslii muk) 90 mr, 32%

MC: 330 ES+ (C14H20FN30s)

'H AMP (300 MI'u, IMCO-de) 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).

IIpumep 23: (BTOpOIi Snmronpyemsiii nuk) 87 mr, 31%

MC: 330 ES+ (C14H20FN305)

'H AMP (300 MI'u, JIMCO-de) 8: 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).

IlpomMe:xkyTOUHOE coenrHeHHe 24: neHTaH-3-nji-2-0pom-2-Topauerar
F

Br HO —»
O

Ortun 2-6pom-2-propanerar (0,639 mu, 5,41 MmMomb) 10OABISIN K CMECH CYXOro MeHTaH-3-

ona (4,68 mi, 43,25 mmoib) u rekcana (20 mu). [Honydennyro cmech oxjaskaamu ao 0°C.
JHo6asmsiu KO7Bu (0,091 1, 0,81 MMOJIb) U OCTABIISIITH CMECh MEPEMEIITNBATHCS B TeueHue 16
g npu 25 °C. 3arem peakumo octanaimusainu nodasnenuem 1 H. HCl (30 mur), mpombiBaimu
Bomoi (50 mur) m pacconom (50 mi), cymmmm ¢ nomompro NaxSO4 U KOHIEHTPUPOBAIH.
HeounmenHoe BemecTBO OUUIIaI ¢ moMoLIbio ¢uai-xpomartorpaduu (20 r cumukaress, O-
100% Et,0 B rexcane, 25 MuH) ¢ IOJy4eHHUEM MEHTaH-3-1I-2-0pom-2-ropanerara (0,754 T,
61,4 %) B BUne GecuBETHOrO Maca.

'H AAMP (300 MTI'y, xnopodopm-d) & ppm 0,96 (td, J=7,46, 2,08 T'nt, 6 H) 1,60 - 1,76 (m, 4 H)
4,93 (dt, J=12,28, 6,33 I'y, 1 H) 6,50 (s, 0,5 H) 6,67 (s, 0,5 H)
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IIpumep 24: (R)-neuran-3-na-2-((2S.5R)-2-kap6amoni-3-merTuni-7-oxco-1,6-

Aua3adunmkao[3.2.1]okr-3-eH-6-unokcu)-2-gpropanerar

Hpumep 25: (S)-nenran-3-na-2-((2S.5R)-2-kap6amoni-3-MmeTuJi-7-oxco-1,6-

Aua3aduumkao[3.2.1]okr-3-eH-6-unokcu)-2-gpropanerar

]
)’l,, AN

o O/Erot\

H,N

IIpumep 24-25

IIpumepsr 24-25 nonyydanu B COOTBETCTBHUU C METOAUKON niisi mpumepos 1-2. K pactBopy
(2S,5R)-6-(annunokcn)-3-meTmi-7-okco-1,6-nuazadbuumkiio| 3.2.1Jokr-3-eH-2-kapOokcamuaa
(ITpome:xyTouHoe coequnenue 17, 272 mr, 1,15 mmosb) B Metanose (5 Mi1) mpu KOMHATHON
temnepatype nodasisu 1,3-mumernnOapOutypoByro kucioty (358 wmr, 2,29 mmonb) u
Pd(PhsP)4 (132 wr, 0,11 MMmomnb). PeakmoHHyI CMech NepeMelMBaji NMPH KOMHATHOM
TEMIepaType B TeUEeHHe 2 YacoB. 3a MAcCOH LIEJEBOTrO MPOAYKTa HAOJIOAATU C MOMOIIBIO
CBDXX, ucxonHoe BeIecTBO He OOHAPYKUBAJIOCH. PEaKIIMOHHYIO CMECh KOHIIEHTPUPOBAIIU
C TOJy4YE€HUEM OpaHkeBOH TUuieHKH. OpaHKeBYIO IUIEHKY pacTBopsuid B JIM®A (5 mi) u
nobasmsuiu  K,COs (475 wr, 3,44 wmmonb) ®W  meHTaH-3-wi-2-0poM-2-propanerar
(ITpome:xkyTounoe coeamnenne 24, 751 wmr, 3,31 wMmomb). PeaknumoHHYH cMech
nepeMeluBaId B TEYEHHE HOYM TPH KOMHATHOH TeMmIiepatype, 3aTteM pa30aBiisuiu
sTHNALeTaToM U QrbTpoBanu uepes 0,45 MKkM GUIBTP Ui yOAJIEHUS TBEPAOro kapOoHaTa
Kajust. PuiabTparT ABaXIbI MPOMBIBAIM CMECBIO paccoia M BOAbI B CoOTHoumeHud 1:1.
Oprannyeckne BemlecTBa CYIIWIM Haa  cyabhaToM Maraus, QUIBTPOBAIH U
koHIeHTpupoBanu. [locme mnpoBemeHuss xpomarorpaduu Ha cummkarenae (0%-70%

STHJIALIETAT/TEKCAHbl) TOJNydYadn neHTaH-3-mi-2-(((2S,5R)-2-kapbamoni-3-meTun-7-0kco-
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1,6-nnazabunmkio[3.2.1]okr-3-eH-6-mn)oken)-2-propanerar (320 mr, 81 %) B BuIe cBeTIIO-
xentoit neHsl. C momomeio CBOXX u AMP nonTeepauiy, 4To OH MPEnCTaBisil COO0M CMeCh
nuactepeoMepoB B cooTHotneHnn 1:1. JlnactepeoMepsl pa3aessuid ¢ MOMOIIBIO OOpaleHHO-
dazosoit BOXX (Atlantis T3 4,6 mm x 50 mm Smkm kosionka, 30-50% ACN B Boze B TeueHHe

5 MHH, CKOPOCTh NIOTOKA | MJI/MHH).

Ipumep 24 : 125 mr, 32%

CB2XX KXMC Bpems yaepskuBanust, meron 2min_Acid CV10, xucnsle ycnosusi: 0,86 MuH,
344 (M+H)"

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

Hpumep 25: 125 mr, 32%

CBOXX KXMC Bpemst yaepxkubanusi, Meton 2min_Acid CV10, kucibie ycnosust: 0,91 muH,
344 (M+H)+

'H SIMP (300 MI ', xnopodopm-d) & ppm 0,93 (t, J=7,46 I'y, 3 H) 0,95 (t, J=7,46 I'yy, 3 H)
1,63 - 1,74 (m, 4 H) 1,93 (s, 3 H) 3,20 - 3,38 (m, 2 H) 4,02 (dd, J=5,00, 2,55 T', 1 H) 4,35 (s,
1 H) 4,92 (quin, J=6,18 Ty, 1 H) 5,56 (br. s., 1 H) 5,69 (s, 0,5 H) 5,89 (s, 0,5 H) 6,07 - 6,14 (m,
1 H) 6,64 (br. s, 1 H)

IIpoMeRyTOYHOE coeHeHHue 25: N-[(3R.6S)-6-[[(TpeT-

OV THIAMMETHIACHINI)OKCH ] MeTi]-5-meTni-1,2,3.6-TreTrparuaponupuana-3-uij-2-

HUTPO-N-(npon-2-eH-1-ua0KcH)0eH30.1-1-cyabdoHamua

TBSO” "

HN N’O\/\
|
Ns

B kpyrnononHyro xondy oobemom 250 mul, MPOAyBaeMyI0 U MOANEPKUBAEMYIO B HHEPTHOM
aTMocdepe a3ora, moMernanu pactsop Tper-OyTi-(3R,65)-0-[[(Tper-Oy THinnuMe THIICHITIIT)-
okcu [metwi]-5-meTuin-3-[ N-(mporn-2-es- 1 -unokcu )(2-aurpoden3on)cynbponamuno]-1,2,3,6-
terparuaponupuaun-1-kapookcunara (Ilpome:xkyrounoe coexmHenme 11, 136 r, 22,75

MMmoJib, 1 5kB.) B quxyiopmerane (100 mi). 3atem nobdasnsmu ZnBr; (10,2 1, 45,29 mmons, 2



105

9KB.) HECKOJBKUMH MapTusiMu. [lonyueHHBIH pacTBOP MEPEMEIINBAIN B TEUEHHE HOYU IPU
KOMHaTHOW Temmneparype. l[lonmydeHHerii pactBop paszbaBmsm 500 mMu  guxJjopMeTaHa.
ITonyuennyro cmech nmpomeiain 2 x 200 mur Oukapbonara Hatpust (BoxH.) u 2 x 200 mn NH4Cl
(BogHn.). Cmech cymmnm Haj O€3BOJHBIM CYJIb()ATOM HATPHsI U KOHLIEHTPUPOBAJIH B BaKyyMe.
B pesynbrare momydamm 12 r (HEOUMINEHHOrO MPOAYKTA) YKA3aHHOTO B 3arojIOBKE
COEIMHEHNUs B BUZE XKEJITOr0 MacJa.

MC: 498 ES+ (C22H35N306SS1)

IIpome:kvrounoe coennuenne 26: (3R.65)-6-[[(Tper-0yrnaaumMernacuian)oxkculmeru]-

S5-meTrna-N-(npon-2-eH-1-uaokcu)-1,2.3,6-rerparnaponupuanH-3-aMUuH

TBSO”

HN N,O\/\

B xpyriononnyo konby obvemom 250 mii, mpoayBaeMyro M HOANEPKUBAEMYIO B MHEPTHOM
armocdepe a3oTa, NOMeIIANIN pacTBop N-[(3R,65)-6-[[(TpeT-
Oy THIIAMMETUIICHITAIT )OKCH [ MeTHI |-S-MeTiI- 1,2, 3,6-TeTparugponupuIuH-3 -1 |-2-HUTpo-N-
(npon-2-en-1-unokcn)oenson-1-cynbponamuna (Ilpome:xkyrounoe coequHenue 25, 12 1,
24,11 mmonb, 1 3xB.) B N N-gumerundopmamune (100 mi), 2-CyabhaHUTyKCyCHOM KHUCIOTE
(4,4 1, 47,77 mmonb, 2 5kB.). 3atem nodasnsiu LiOH (5,8 r, 242,17 Mmmoub, 10 5KB.), 4aCTSIMH.
IlonyueHHBIN pacTBOp NEpEeMEIINBAIM B T€UEHUE 2 4 IPU KOMHATHOW TeMIepaType, 3aTeM
pazbasmsin SO0 My Bombl M 3KcTparwpoBand S5 x 200 mn sTuianerara, U OObEIHHSIU
opranudeckue ciou. OpraHuyeckyro cmech mpombiBaiu 3 X 200 mi paccona u 2 x 200 mu
Oukapbonara Hatpus (BomH.). Cmech cymmiau Hang Oe3BOOHBIM CyJib(aTOM HATpHS U
KOHLIEHTPUPOBAIH B Bakyyme. B pesynbrate moaydanu 8,4 r (HEOUMIIEHHOTO MPOIYKTA)
YKa3aHHOTO B 3aroJIOBKE COEIUHEHMSI B BUJI€ XKEJITOrO Macha.

MC: 313 ES+ (CisH32N20,S1)

IIpome:xkvrounoe coeannenune 27: (2S.5R)-2-[[(TpeT-0yrHaaumMeTHICHINI JoKcH | MeTHI |-

3-MeTn1-6-(npon-2-en-1-miaoxcu)-1.6-nuazadouuukiol3.2.1Jloxr-3-eu-7-ou

TBSO” ™

O/ N\O/v
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B Tpexropnyro KpyrionoHHYH KoJOy 0OBEMOM 2 JI, MPOAYBAEMYIO M TOANEPKUBAEMYIO B
WHEPTHOU atMocgepe a3oTa, MOMEIIATN pacTBop (3R,65)-6-[[(TpeT-
Oy THIIAMMETHIICHITAI )OKCH | MeTH |-S-MeTri-N-(tiporn-2-eH- 1 -unoken)-1,2,3,6-
TeTparugponupuanH-3-amuHa (Ilpomexyrounoe coenunenue 26, 8.4 r, 26,88 mmounb, 1 3kB.)
B aueronutpmie (1,6 m) u N,N-nmunzonponumtuwiamud (14,2 r, 109,87 mmons, 4 3kB.). 3aTtem
O KaIUIAM TPH NepeMeIlnBaHUuH J00ABISIIN PACTBOP AUTPHUXIOpMeTHikapoonara (2,9 r, 9,77
MMoJb, 0,4 5kB.) B ateronutpuiie (100 mi) npu -15°C B Teuenue 3 4. [lonyueHHbIi pacTBOp
nepeMeluBalId B TEUYEHHE HOYM IIpU KOMHATHOM Temmneparype. IlonmydenHyro cmech
KOHLIEHTpUpOBaIU B BakyyMe. HeouumeHnHslli nmponykt pasbasnsiau S00 mu sTuiauerara.
ITonyuennyro cmech npombiBanu 2 x 400 ma NH4Cl (BomH.) u 2 x 400 mn paccona, 3aTeM
KOHLIEHTpUpPOBaIM B BakyyMe. OCTaTOK »3JIIOMPOBANM HAa CHJIMKAreJleBOH KOJIOHKE
sTHIaneTaToM/erposeiHsM dpupom (1:10). B pesynbrare nonyvanu 3,9 r (43%) ykasaHHOTO
B 3ar0JIOBKE COEIMHEHHsI B BUZIE JKEJITOrO Macha.

MC: 339 ES+ (C17H30N203S1)

IIpome:xvrounoe coennuenue 28: (2S.5R)-2-(ruapoxcumern)-3-meTua-6-(npon-2-eu-1-

HI0KCH)-1,6-1ua3adounukio]3.2.1Joxkr-3-eH-7-0H

B xpyrnononnyto koi0y odvemom 100 Mt momernanu terparuapodypasn (30 mi) u (2S,5R)-2-
[[(TpeT-Oy THIAMME THIICHIINIT )OKCH |[METHII |-3 -MeTHI-0-(Tipon-2-eH- 1 -unokcu)-1,6-
nuazabunukio[3.2.1]okr-3-eH-7-oH (IlpomexkyTounoe coenunenue 27, 3.2 r, 9,45 mmonsb, 1
9KB.) U oxyaxnainu pactBop 10 0°C, 3arem no karisim nodasinsii TBAF (14,2 v 1 1. B TT O,
1,5 skB.). PeakunonHyro cmech nepemernnBain B TedeHue 1 1 mpu 0 °C Ha BOASTHOW/IeqsTHON
Oane. Ilomy4eHHYI0 CMeCh KOHIEHTPUpPOBaJM B Bakyyme. OCTaTOK 3JIIOMPOBATU Ha
CUJIMKAreJIeBOW KOJIOHKE 3THialnerarom/merposeinsiM 3¢upom (1:5-1:2). B pesynbrare
nogyqasu 1,6 T (75%) yka3aHHOTO B 3ar0JIOBKE COCTUHEHHUS B BU/IE CBETIIO-JKEITOTO TBEPAOTO
BEIIIECTBA.

MC: 225 ES+ (C11H16N203)

"H AMP (300 MT'i, CDCI3) § 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).
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IIpome:kvrounoe coexmHenue 29: 2S.5R)-3-meTHi-7-0kco-6-(nmpon-2-eH-1-naoxcu)-1,6-

aua3aonnK0[3.2.1]okr-3-eH-2-KapOoHOBASI KHCJIOTA

K pacrBopy Hs1O¢ (12,93 1,56,71 mmonp) Bo Basxknom CH3CN(150 mi, 0,75 06.% H20) npu
koMH. Tem. poOasisuin CrO3(128 wr, 1,28 mmonp). CMech mepeMemnBaid 0 IOJHOTO
pactBopenust. B kpyriononnyro konly oobemom 100 Mt momemau BiIasKHbIA alleTOHUTPHII-
(35 MUT) u (2S,5R)-2-(runpoxcumerun)-3-mMeTun-6-(rpon-2-ex-1-unokcu)-1,6-
nua3abunukio[3.2.1]okr-3-eH-7-0H (Ilpomexyrounoe coennnenue 28, 740 mr, 3,30 MMOJIB,
1 5kB.), 1 oxnaxnamu ee 1o 0°C. 3areM mo KamsiM J0OaBIISUI BbIMIEYKA3aHHbBIH PacTBOP
okucnureneit (35 mun, 3 5xB.) B TedeHue 30 muH npu O °C. IlomyudeHHbIN pacTBOp
nepememinBany B TedeHne 1 4 npu 0 °C Ha BomsiHOW/NensHOl OaHe. 3aTeM PEaKIMOHHYIO
cmech pazbasmsiin 200 Mt xsopodopma u SO Ma pacTBOpa JMMOHHOH KHCHIOTHI (25%).
Opranudeckuil cjaofi oTAeNsIM U 3aTeM npombiBaiu 3 X 50 M paccoia, CYLIMJIM Haj
0e3BOHBIM CyJIb(AaTOM HATPHS U KOHLIEHTPUPOBAJIH B Bakyyme. B pesynbrare nony4danu 0,70

I' HCOUMIICHHOT'O YKa3aHHOI'O B 3aroJIOBKE COCIUHCHUS B BUAE JKCJITOrO Macja.

MC: 239 ES+ (C11H16N204)

IIpomexkyvrounoe coeaunenue 30: (2S.5R)-N'-anerm-6-(a1IHI0KCH)-3-MeTHII-7-0KCO-

1.6-anazaonuukiao[3.2.1Jokr-3-eH-2-kapooruapasug

< 5
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K pacrBopy (2S,5R)-6-(amnmunokcu)-3-MeTmi-7-okco-1,6-auazadbunmkino[3.2. 1 ]okr-3-eH-2-
kapOonoBoii kuciote! (IlpomeskyTounoe coenmnenne 29, 195,7 mr, 0,82 mmone) B IXM (10
MJI) TpU  KOMHATHOM  Temmepatype  nobaBmsud  1-(3-IUMETHIaMHUHONPOIHII)-3-
sTrIKapbonuumMuaa ruapoxsopua (236 mr, 1,23 mmons), ruapat 1-rugpokcudeH3oTpuazona
(219 wmr, 1,23 mmonb) u Moroaneruaruapasut (101 mr, 1,23 mmone). CMech OXJTaXKAaan 10
0°C u nobapnsin DIEA (0,715 mn, 4,11 MMounb). PeakinoHHO# cMeCH MaBajii MOJOTPEThCs
70 KOMH. TEMIT. ¥ TIEPEMELINBAIIN €€ NIPU KOMHATHOH TeMIepaType B TeUE€HUE HOUH, 3aTeM

paS6aBJ'I$IJ'II/I STUJIAETATOM U ABAXKAbI MPOMbIBAJIM CMECBIO pacCoOia U BOAbI B COOTHOLICHUN
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1:1. BogHble TPOMBIBOYHBIE PACTBOPHI CONEPIKATA HEKOTOPOE KOJMYECTBO MPOAYKTA U OBLIH
IOBAXKbI TMOABEPTHYTHI PEIKCTPAKIIMHU STHJIALIETATOM U OOWH pa3 okojio 5% MeraHona B
nuxjiopmerane. OObeAMHEHHBIE OPraHUYECKHUE BEINECTBA CYIIWJIN HaA CYJb(aTOM MarHus,
¢bunpTpoBaNH U KOHIeHTpUpoBau. [Tocie nposeaenus xpomarorpadun Ha crukarese (0%o-
5% MeTaHOJ/AUXJIOPMETaH) TMOJyYadd YKa3aHHOE B 3arojIOBKE COCAUHEHHE B BHIE Oeoi
nieHsl (45,5 mr, 19%, uncrora okoso 50%).

MC: 295 ES+ (C13H18N4O4)

"H AMP (300 MI'u, IMCO-de) 8: 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).

IIpumep 26: ytna-2-(((2S,5R)-2-(2-aneTHaruapasuHKapooHu)-3-MmeTua-7-oxco-1,6-
Aua3aonumkio[3.2.1]okr-3-eH-6-um)okcu)-2-dpropaunerar

o)
H
WEAPN

H
;‘_ i
N\
O @)
Ao
O

K pacTBopy (2S,5R)-N'-aneTnn-6-(aTuinokcu )-3-MeTu-7-0kco-1,6-

)

nuazabunukio[3.2.1]okr-3-en-2-kapoorunpasuna (Ilpomexyrounoe coenunenue 30, 2275
mr, 0,08 mmoiab, ) B Mertanosie (3 MJI) mMpu KOMHATHOHW Temmeparype nodOasmsm 1,3-

IUMETHUIIOapOUTYPOBYIO KUCJIOTY (48,3 M 0,31 MMOJIb) u

>
terpakuc(rpudennndochun)namiaanii (0) (17,87 mr, 0,02 mmonb). PeakunoHHYI0 CMeCh
nepeMenInBaiy pyu KOMHATHON TeMrepaType B TeUeHHe 2 4acoB, 3aTeM KOHLIEHTPUPOBAIIHU C
MOJlydYeHHueM oOpaHkeBoU TmieHku. OpaHxkeByr TUIeHKY pactBopsuii B JIMDA (3 wmu).
Hobasnsim xnopun xanust (64,1 mr, 0,46 mmonb) u 3tHn-2-0pom-2-dropanerar (0,055 mi,
0,46 Mmmonb). PeakiMOHHYIO CMECh MePEeMELINBAIIN B TEYEHHE OKOJIO 5 4aCOB IPU KOMHATHOH
TeMITepaType, 3aTeM pa30aBisuIH STUIAeTaTOM U GribTpoBau depes 0,45 MkM GuibTp s
ylIaJeHus TBepAoro kapboHara xanus. PuibTpaT TPYIKIABI MPOMBIBAI CMECBIO paccoyia U
BOAbI B cooTHomeHuu 1:1. OpraHudeckue BelecTBa CYIIMIM Hax CyJb(aTOM MarHmus,
¢unbTpoBanu u koHueHTpuposanu. [locne nposenenus xpomatorpaduu Ha cunukaresne (0%-
65% sTHNaneTaT/TeKCanbl) NOJyYall YKa3aHHOE B 3ar0JIOBKE COSTUMHEHNE B BHJIE OPaHKEBON

nessl (25,9 mr, 94 %). J/IBa nuacrepeoMepa MpUCYTCTBOBAIN B cooTHOIeHUH 1:1. Bemectso

PaCTBOPAIN B STUJIALCTATC U TPUXKAbI IIPOMBIBAJIM CMECHIO PACCOJIa U BOAbI B COOTHOIICHUN
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1:1. Opranuyeckne BellecTBa CYIIWIM Hang CyiabparoM MarHus, QUIBTPOBAIN U
KOHIeHTpupoBaiu. Eme pa3 mpoBoaniu 3:1onpoBanre Ha cruinkareneBoi kononke (0%-30%
AIIETOH/IUXJIOPMETAH) C MOJIyY€HUEM YUCTOrO YKa3aHHOTO B 3arojioBke coenunenus (16,6 mr,
60%).

MC: 359 ES+ (C14H19FN4Og)

'H AMP (300 MI'i, IMCO-de) 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).

IIpumep 27: 2-(((2S,.5R)-2-(2-aneTHIArHAPAZHHKAPOOH M )-3-MeTHJI-7-0KC0-1,6-

ANA3a0MUMKJI0[3.2.1]0KT-3-eH-6-Ha1)oKkcH)-2-PTOPYKCYCHOH KHCJI0ThI IUTHEBAS COJIb

F
S,

K pacTBopy stun-2-(((2S,5R)-2-(2-anerunruapasuHkapOOHMI )-3-MeTUII-7-0KCO-1,6-
nua3aduukio[3.2.1]okr-3-eH-6-un)okcu)-2-propanerata (Ilpumep 26, 16,6 mr, 0,05 MMoJIB)
B TT'® (1 mi) u Boxe (0,33 mun) mpu 0 °C nobasisimu rugpokcua gutust (1M) (0,05 mu, 0,05
MMOJIb) 1 iepemernrBaiu B redenne 10 munyt npu 0 °C. lobasnsium ewe 0,2 5KB. THAPOKCUIA
autust. Yepes 30 munyT nobasnsim eme 0,2 3KB. TUAPOKCHIA JIUTHs. PeakLIMOHHYIO CMeCh
nepememuBaiy B Teuerue eute 30 munyT. JJob6asnsuim HCI (0,5M) (0,046 mu, 0,02 MMoinb) 1ist
nosenenus: pH 10 okoso 4-5. PeakliMoOHHYI0 CMECh ABaXKIbl SKCTPArupoOBay STUIALETATOM.
Bopnnslii cioii 3amopaskuBaiu u tnodunusuposanu. [lomydanu 15 Mr yka3aHHOTO B 3arojiOBKe
COEIMHEHHs B BHJIe OPAaHKEBOIO TBEPJOro BellecTsa. /[Ba auacrepeomepa NpuUCyTCTBOBAIH B
cootHouleHuu 1:1.

MC: 331 ES+ (C12H15FN4Og)

'H AMP (300 MT't,, IMCO-de) : 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).

IIpome:xkvrounoe coeaunenne 31: Tper-Ovrmia-4-((2S.5R)-6-(ananaokcu)-3-MmeTHI-7-

oKkco-1,6-1nazaonnukia0[3.2.1JokT-3-eHKapOoOKcAMHII0 ))0eH3HIKAPOAMAT
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K pacrBopy (2S,5R)-6-(amnmunokcu)-3-meTmi-7-okco-1,6-auazabunmkinol3.2. 1 |Jokr-3-eH-2-
kapOoHoBoii kuciotel (IlpomeskyTounoe coenunenne 29, 130,5 mr, 0,55 mmons) B JIM®PA (5
MJT) TIPY KOMHATHOH Temrieparype 100aBIisuia TpeT-0yTii-4-amuHoOeH3umkapoamar (146 mr,
0,66 mmonb), ocHoBanue Xynwura (0,287 mu, 1,64 MMONb) M UUKIUYECKUH aHTHApUI 1-
nponandocdonoBoit kucnorel (50 macc. % B IM®PA) (0,326 mu, 1,10 mmonb). Cmech
nepeMelnBaiy Ipyu KOMHATHOH Temneparype B TedeHue 1 4. Jlobasnsnu Boxy (10 mr) u 10%
MeOH B JIXM (20 mut). Opranuyeckuii CJION OTAESUIN U KOHLEHTPUPOBAIIU C MOJyYEeHUEM
HEOUHINeHHOro nponykra. Ilocme ounctku ¢ momormbio  ¢udm-xpomarorpadpun (20 r
cunukareins, 0%-10% MeOH B JIXM, 20 MuH) nonydaiy yka3aHHOE B 3ar0JIOBKE COETMHEHNE
(178 wr, Bbixon 73,4 %, uucrora okoyio 50%) B BUIE JKEJNITOrO Maca.

MC: 443 ES+ (C23H30N405)

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

IIpoMeRyTOYHOE coeMHEeHHe 32: (R)-3ti1-2-((2S.5R)-2-(4-((Tpet-

OYTOKCHKAPOOHUIAMHHO)MeTH)heHII-KapoamMoni)-3-MeTni-7-0kco-1,6-

anazadunmkao[3.2.1]okr-3-eH-6-unokcu)-2-gpropauerar
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K pactBopy Ttper-OyTmn-4-((2S,5R)-6-(ammmnokcn)-3-meTui-7-okco- 1,6-nua3ad uimkIio-

[3.2.1]okT-3-enH-2-kapbokcamuno)oen3mikapdamara (IIpomeskyrounoe coequnenue 31, 178
mr, 0,40 mmoJb) B MeTanoute (10 mir) mpu koMHaTHO#H Temmniepatype nodasisiin Pd(PhsP)s (465

mr, 0,40 mMmonb). PeakiMOHHYI0 CMeCh MepeMelIMBaid NMPH KOMHATHOW TeMIlepaTtype B
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TeueHue 16 4acoB. PeakIMOHHYIO CMeCh KOHLIEHTPUPOBAJIHU C MOJYYEHUEM HEOUMILEHHOIO
NPOMEKYTOUHOrO  coenuHeHus Tper-OyTui-4-((2S,5R)-6-rugpokcu-3-metui-7-okco-1,6-
nnazadurukio[3.2.1]okr-3-eHkapOokcamMuo)oeH3nnkapOamara B BHIE OPAH)KEBOH IICHKHU.
Heounmennoe Bemiectso pacteopsini B JIM®PA (1 mu). Jobasmsum K2COs (167 wmr, 1,21
MMOJIb) U 3THI-2-OpoMm-2-propauerar (0,052 mu, 0,44 mmonb). PeakMOHHYKO CMech
nepeMelnBaii B TeUeHNe HOYH Ipu KoMHaTHOH Temmneparype. JJobasmsamun EtOAC (20 m) u
NPOMBIBAJIM PEAKLMOHHYI0 cMech BoaoH (10 mur). Opranudeckuii clioi KOHIEHTPUPOBAIH C
NOJIy4€HHEM HEOUMIEHHOTO MPOAYKTa, KOTOPBIN MOJABEPralid OUYHUCTKE C IMOMOLIBIO (IIdII-
xpomatorpadun (12 r cunmukarens, 0-100% EtOAc B rekcane, 20 mus; 3atem 5% MeOH B
JAXM, 10 MuH) ¢ mosy4eHHeM yKa3aHHOro B 3arojioBke coenuHenus (11 mr, Bbxon 5,4%) B
BHUJI€ OPAH)KEBOT'O TBEPJOTO BEIECTBA.

MC: 507 ES+ (C24H31FN4O7)

'H AMP (300 MI'it, xnopodopm-d) § ppm 1,36 (t, 3 H) 1,48 (s, 9 H) 2,00 (s, 3 H) 3,21 - 3,27
(m, 1 H) 3,36 (d, J=1,70 I';, 1 H) 4,08 (dd, J=5,00, 2,74 T'y, 1 H) 4,24 - 4,42 (m, 5 H) 4,47 (s,
1 H) 5,78 - 5,95 (m, 1 H) 6,12 - 6,17 (m, 1 H) 7,38 - 7,55 (m, 4 H) 8,47 (s, 1 H)

IIpomeskyTOouHOE coeHeHHue 33: (R)-2-((2S.5R)-2-(4-((Tpet-

OYTOKCHKAPOOHUIAMHHO)MeTH)PeHII-KapdaMoni)-3-MeTii-7-0kco-1,6-

Ana3a0uumKa0[3.2.1]0kT-3-eH-6-H10KCcH)-2- (P TOPYKCYCHOH KHCJI0ThI JJUTHEBAS COJIb
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K pactBopy (2R)-3Tmn-2-(((2S,5R)-2-((4-(((Tper-OyTokcukapOOHUIT)aMUHO )ME T )(DEHILT )-
kapbamon)-3-MeTui-7-okco-1,6-nnazadbunmkino[3.2. 1 Jokr-3-eH-6-un)okcu)-2-pTopanerara
(ITpome:xyTounoe coequnenue 32, 11 mr, 0,02 mmosnn) B TI'® (1 M) u Boge (0,5 mur) mpu O
°C pobapmsun runpokcun jutust (1M) (0,02 miu, 0,02 mmonp). CMmech mepeMenmBaifn B
tederre 5 MunyT npu 0 °C u nobasnsmu JAXM (10 mia). OcToposkHO HO0ABISUTA COJISTHYEO
kucyory (0,5 H.) nmns mosenenus pH nmo okomo 5-6. OpraHu4ecKuil CJlIOW OTHENSIN U
KOHLIEHTPUPOBAJIH C MOJYYCHUEM YKa3aHHOTO B 3arojiopke coenuHenwus (8 mr, 77%) B Bune
JKEJITOrO TBEPAOTO BEIECTBA.

CB2XX, xucnble ycnosus, BpeMs yaepxusanus: 0,80 mus, 479 (M+H)+
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'H SIMP (300 MT 1. xstopodopm-d) & ppm 1,47 (s, 9 H) 1,98 (s, 3 H) 3,19 - 3,44 (m, 1 H) 4,03
- 4,55 (m, 6 H) 5,68 - 6,05 (m, 1 H) 7,44 - 7,56 (m, 4 H) 8,49 (br. s., 1 H)

Ipumep 28: (R)-2-((2S.5R)-2-(4-(amunomeTua)peHuakapoaMmon)-3-meTua-7-0kco-1,6-

Aua3a0MuMK0[3.2.1]oKT-3-eH-6-ua0KkcH)-2-dhTopykcycHoi kucaotrel TFA coab
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K pacTBopy JUTUEBOMN conu (2R)-2-(((2S,5R)-2-((4-(((Tper-

OyToKCHKapOOHIIT)aMUHO )MeTHI )peHunT)-KapOamMon)-3-MeTu-7-0kco- 1,6-
nanazabuuukio[3.2.1]Jokr-3-en-6-mn)okcu)-2-propykcycuoir  kucnorsl  (IIpomexyTouHoe
coequnenue 33, 8 mr, 0,02 mmosb) B JIXM (2 mu) nipu 0 °C nobasmsuiu TFA (0,128 mi, 1,67
MMOJIb). Peakumonnyo cmech nepememuBain npu 0 °C B TeueHwe 6 YacOB W yAaJsUIU
pactBoputenb. JlobaBsu Tonyon (2 x 1 M) ¥ KOHIEHTPUPOBAIM ISl YAAJIEHUS M30bITKA
TFA. Jdo6asnsiim Et;O (2 mu) nobasisiin 1 oTGUIBTPOBBIBAIM 00Pa30BaBLIMICS OCAIOK,
npombiBaju ero Et,O u cyumiy ¢ nonydeHreM YKa3aHHOTO B 3ar0JIOBKe COeIHHEHUs (8 M,
97%) B Buge comu TFA.

MC: 379 ES+ (C17H19FN4O5)

'H AMP (300 MT'i, D20) & ppm 1,75 (s, 3 H) 3,23 - 3,61 (m, 2 H) 4,12 - 4,25 (m, 3 H) 4,51 -
4,60 (m, 1 H) 5,53 - 5,98 (m, 1 H) 6,29 (br. s., 1 H) 7,45 - 7,57 (m, 4 H)

IIpome:xkvrounoe coeanHenue 34: (2S.5R)-6-(ananaoxcu)-3-meTui-7-okco-N-(mupazul-

2-uamMeTHa)-1.6-nuazaonunkiao]3.2.1Jokr-3-eH-2-KapooKcaMmua
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K pacrBopy (2S,5R)-6-(amnmunokcu)-3-MeTmi-7-okco-1,6-auazabunmkino[3.2. 1 ]okr-3-eH-2-

kapOoHoBoM KUCIOTH (IIpomexkyTouHoe coennnerue 29, 199 mr, 0,84 mmons) B JIM®PA (5
wi) npu 0 °C pobaemsmn  mupasuH-2-mnmeraHamuH (91 wr, 0,84 wmmonb), O-(7-
azabenzorpuazon-1-mn)-N,N,N',N'-rerpamermnyponusi rekcadproppochar (635 wmr, 1,67

mmodb) u DIEA (0,582 mu, 3,34 MMonb). PeakimonHyI0 cMech nepeMernnBaii B Tederne 30



113

MUHYT NIPH KOMHATHOU TeMIiepaType, 3aTeM pa30aBIisiTd STUJIAIETATOM U TPOMBIBAIA OIUH
pa3 HACHILICHHBIM PACTBOPOM OMKapOOHATa HATPHSI M TPYOKABI — CMECHEO PAcCoJia M BOABI B
cootHomeHnu 1:1. Opranudeckue BEeCcTBa CYIIMIN HA CYIb(aTOM Maraus, GUIbTPOBAIH
u koHoeHrpupoBanmu. llocne mnpoeenenuss xpomarorpaduu Ha cumkarene (0%-2,5%
METaHOJI/ INXJIOPMETaH) MOJIyYal YKa3aHHOe B 3aroyioBke coenmaenue (147 wmr, 53,5 %) B
BHUJI€ OPAH)KEBOT'O Maca.

MC: 330 ES+ (C16H19N5053)

'H AMP (300 MI'u, IMCO-de) 8: 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).

IIpumep 29: 3Tua-2-grop-2-(((2S.SR)-3-MmeTni-7-0kco-2-((nupasuH-2-

uaMerua)kapoamoun)-1,6-nuazadouumnkiio]3.2.1]Jokr-3-e-6-ua)oxcu)anerar
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K pacTBopy (2S,5R)-6-(amnunokcu)-3-metui-7-okco-N-(nupa3uH-2-unmerun)-1,6-

nuazabunukio[3.2.1]okr-3-en-2-kapobokcamuna (Ilpome:xxkyrounoe coenmunenue 34, 1538
mr, 0,47 mmonb) B MeraHoje (3 M) MpH KOMHATHOW Temmeparype noOasisua 1,3-
IUMETHIIOapOUTYPOBYIO KHUCJIOTY (146 MT, 0,93 MMOJTb) u
terpakuc(rpudernndochun)namiaanii (0) (54,0 mr, 0,05 mmonp). PeakunoHHyr CcMmech
nepeMeluBad MpH KOMHATHOH Temmepatype B TeueHue 2 dvacoB. CHoBa n100aBisun
terpakuc(rpudernndochun)namiaanii (0) (54,0 mr, 0,05 MMOIIB), a TakKe 2 MJI METaHOJA, U
nepeMerBaId CMECh IPH KOMHATHON TeMIIepaType B TeUeHHe elle 2 4acoB. PeakunoHHyO
CMeCh KOHIIEHTPUPOBAJIH C TIOJy4YeHUEM OpaH:keBOro Macya. Macno pacteopsiin B JIM®PA (3
m1) 1 gobasisiin kapOonat kanus (194 mr, 1,40 mmonb) u 3Tr-2-0pom-2-dropanerar (0,166
mi, 1,40 mMmonb). PeakunOHHYI0 CMeCh MEepeMEIlNBaIM B T€YCHHE HOYHM NMPH KOMHATHOH
TeMIIepaType, 3aTeM pa30aBisuIH STUIAeTaTOM U GuibTpoBau yepes 0,45 MkM GuibTp s
ylIaJeHus TBepaoro kapboHara xanus. PuibTpaT TPYIKIABI MPOMBIBAIM CMECBIO paccoyia U
BOAbI B cooTHomeHuu 1:1. OpraHudeckue BeleCTBa CYIIMIM Hax CyJb(aTOM MarHmus,
¢unbTpoBanu u koHueHTpuposanu. [locne nposenenus xpomatorpaduu Ha cunukaresne (0%-
100% sTHnanerat/rekcaHbl) MOJyYald YKa3aHHOE B 3arojioBke coenuHeHue (95 mr, 52%) B

BHUJIE CBETJIO-OpaHkeBoll neHbl. CoeinHeHNe MPENCTABISIIO COO0M CMECh THACTEPEOMEPOB B
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cootHoulenuu 1:1.

MC: 394 ES+ (C17H20FN50s)

'H AMP (300 MTI'u, IMCO-de) 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).

Ipumep 30: 2-drop-2-(((2S.5SR)-3-MeTHI-7-0Kc0-2-((MUPA3ZHH-2-HIMETHJI)KAp0aMOu.I)-

1,6-1ua3a0HKI0[3.2.1]0KT-3-eH-6-HJ1)0OKCH )YKCYCHOH KHCJIOTLI JUTHEBA COJIb

O
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K pacTBopy stun-2-prop-2-(((2S,5R)-3-meTun-7-okco-2-((mupasuH-2-MIME T ) -
kapOamoun)-1,6-auazadunmkio[3.2.1]okr-3-eH-6-un)okcu)auerara (lpumep 29, 953 wr,
0,24 mmosb) B TT'® (2 M) u Bogme (0,66 mu) npu 0 °C pobasnsimu ruapokcun jutust (1M)
(0,254 mun, 0,25 mmonb) u nepemernuBaiu B Teuenue 25 munyt npu 0 °C. JloGasmsiiu eme 0,1
9KkB. ruzapokcuaa gutust. Cnycts 15 muHyT nobasnsm consayro kucioty (0,5 H.) (0,242 mi,
0,12 mmonb) st noseneHust pH 1o okono 5-6. PeakIMOHHYH CMeCh 3aMOpPakKUBalH U
muodummsupoBaniu. 90 Mr CBETJIO-KEJITOTO TBEPAOTO BEINECTBA OYHINAIH C TOMOIIBIO
obpaienHo-hazosoit BOXX (YMC Carotenoid C30, 21,2 mm x 150 MM, 4 MKM, COTIpsKEHHAS
¢ Synergi Polar RP, 21,2 MM x 100 mm, 4 mkm, 0%-30% aueronurpuia B Boae, 20 mu/muH, 15
muH). [Tonmygamu 23,6 mr (27%) yka3aHHOTO B 3ar0JIOBKE COSTUHEHHUS B BUIE OEJIOr0 TBEPAOTO
Bemectsa. CoeMHEeHHE MPEACTABIISIIO COOON CMeCh TUACTEPEOMEPOB B COOTHOILIEeH!HH 1:1.
MC: 366 ES+ (C1sH16FNsOs)

'H AMP (300 MTI'i, IMCO-de) 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).

IIpoMeRVTOYHOE coeaArHeHHue 35: (S)-Ttper-0yTHI-1-(TPET-

OV THIAMMEe THJICHINJIOKCH )0V T-3-eH-2-1J1(3-MeTHJI-2-0K o0V T-3-eHHuJ1 )KapdaMar
TBSO” Y X
_N

boc

o)
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K pacTBopy (S)-Tper-OyTrin-1-(Tper-Oy THIANMETHIICHITUIIOKCH )0y T-3 - H-2-11( 2-
(Merokcu(meTmin)amMuHO)-2-okcosTui)kapbamarta (Ilpome:xkyTounoe coexunenue 5, 30,79 1,
76,48 mmonp) B TI'® (200 mut) mpu 0 °C nobasisiu nporn- 1 -eH-2-unmaraust opomun (0,5M B
TI'®) (300 min, 149,90 mmone) u nepememmBanu npu 0 °C B Teuenne 1 uaca. Peakumro
ocraHasnuBanu nodasnerreM 200 mi 10% JTMMOHHON KHCIOTHI, JOTIOJIHUTENBHO Pa30aBIsiiin
100 mMm BOOBI W OKCTParupoBaiu MpOCTbIM 3¢upom. OpraHuyecKkHe BeIIECTBA
KOHLIEHTPUPOBAJIM U PACTBOPSIIN MOJYYEHHOE MACJIO B MPOCTOM 3(pHUpe U MPOMBIBAIH BOAOH
u paccosoM. OpraHuyeckue BEIECTBa CYLIMIM Haj CyJb(paToM MarHus, (QUIbTpOBaIU U
koHUeHTpupoBaimu. Ilocme mposemeHuss xpomarorpaduu Ha cumkarene (0%-20%
STHIIALIETAT/TeKCaHbl) OTyYaIu LieIeBoi npoaykT (26,2 r, 89 %) B Buae GecLiBETHOro Maca.
MC: 384 ES+ (C20H37NO4S1)

'H AMP (300 MI'u, JIMCO-de) &: 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).

IIpomMeskyTOoUHOE coequHeHHe 36: (S)-Tper-0yrnia-2-((Tper-

OV THIAMM e THJICHJINJI0KCH )MeTH1)-4-MeTHJI-5-0K c0-5.6-nurnaponupuaun-1(2H)-

TBSO” " Kj\(
N
boc” 0]

PactBop (S)-Tper-OyTui- 1 -(TpeT-Oy THIAMME THIICHITHIIOKCH )0y T-3 -eH-2-1i1(3-MeThII-2 -

KApOOKCHJIAT

okcoOyT-3-enun)kapbamara (IIpomesxkyrounoe coenuHenme 35, 26,18 r, 68,25 mMmoinb) B
tonyoJie (600 mi1) mpoayBaiu a30ToM B TedeHue 15 munyT. 3atem nodasisim (1,3-6uc-(2,4,6-
TpUMETHII() HII)-2-UMUAAA30HIUHIITUACH )-TUXJI0p(0-
uzonpomnokcudernnmermieH)pyrenutii (0,987 r, 1,57 mmons). Peakunonnyro cmech nipu 65 °C
B TeueHue 1,5 yacoB. PeakMOHHYIO CMech KOHLIEHTpUpoBajau Ha cujukarene. Ilocne
npoBeneHus: xpoMatorpapun Ha cumkarene (0%-15% sTunanerar/rekcaHbl) MOJyYasld
ueneBol mpoaykt (21,18 r, 87 %) B Bune OecliBeTHOTrO Macha.

MC: 356 ES+ (C1sH33N04S1)

'H AMP (300 MI', IMCO-ds) 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).

IIpoMeRvTOYHOE coeaHEeHHe 37: (2S.5S)-Tper-oyTna-2-((Tper-
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OV THIAMM e THJICHJIHJI0KCH )MeTHI)-S-ruapoxcu-4-MmeTu-5,6-nuruaponupuaun-1(2H)-

TBSO™ @/
N ‘r
rd IOH

boc

KApOOKCHJIAT

K pacrBopy xnopuma nepust (III) (14,68 r, 59,57 mmonb) u (S)-tper-OyTun-2-((Tpet-
Oy THIIAMMETHIICHITMIIOKCH )METHUIT )-4-METUII-5-0KCO- 5, 6-auruaponupuaus- 1 (2H)-
kapookcunara (Ilpomexkyrounoe coenmnenue 36, 21,18 r, 59,57 mmons) B meranose (300
mi1) noOasmsmu Ooporunpun Hatpust (2,254 1, 59,57 mmons) mo yactam npu 0 °C. Ilo
NPOIIECTBUM 15 MUHYT peakIMOHHYIO CMeCh pa30aBJIsi HACBILIEHHBIM PACTBOPOM XJIOPHAA
ammonust (100 mur) u Bozmoit (100 mut), 3aTeM BaXkAbl SKCTPArupoBaId AUITHIIOBBIM 3(PUpOM.
Opranudeckne HKCTPAKThl IPOMBIBAJIM pAccooOM, CYLIMWIM Hax CyJabpaToM MarHus,
¢unpTpoBamu u koHueHTpHpoBanu. [Tocne nposenenus xpomarorpaduu Ha cunukarene (0%-
20% sTunaneraT/reKcaHbl) nony4anu neneBoit npoaykr (19,45 r, 91 %) B Bune OecrBeTHOrO
MacJa.

MC: 358 ES+ (C18H35NO4S1)

'H AAMP (300 MI'ti, IMCO-de) 8: 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).

IpomexyTouHoe coennnenue 38: N-(ananjokcu)-2-HUTPOOeH30.1CY/Ib(oHamuna
NO, O

1.0
SR

K nepememnsaemomy pacTBopy ruppoxnopuaa O-ammunruapoxcunamuna (147,05 r, 1341,59

mMMoib) B IXM (2,5 i) mpu 0 °C nobasisutn mupunud (318 mui, 3948 mMmoub), a 3arem 1o
4acTsAM 2-HUTPoOen30:1-1-cynbdormmxaopun (250 r, 1128,05 mmob) B TBEpIOM Bujie. 3aTeM
PEaKIMOHHYID CMECh MEpeMEelINBaIN IPH TOW JK€ Temmepatype B TedeHue | 4. 3a
3aBeplIeHueM peakiuu cieamau ¢ nomompio TCX. Peakiuio ocranaBiuBain 100aBiIeHUEM
1,5 1. HCI (1 n). Opranudeckuii ¢joi OTAENSUTN, MPOMBIBATH Boxoi (250 mur), pacconom (250
mit), cymwind Han Oe3BomHbIM NaxSO4, QUIBTPOBAaTM M KOHLEHTPUPOBAIU B BAaKyyMe C
NOJIy4eHHEeM ocTaTka. HeouuIneHHOoe BeINeCTBO OYHINAIA NyTeM KPUCTAJUIM3ALUH C
ucnons3oBanueM cmecu EtOAc u merponeitroro s¢upa (1:3) (800 mu) u nmonyganmm 202 r

YKa3aHHOTO B 3aroJiOBKE COCAHWHCHHA B BUAC CBETJIO-KOPUYHCBOTIO TBEPAOrO BEIICCTBA.
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MaTouHBIH pacTBOP KOHIEHTPUPOBAIN U OYUINAJH C IIOMOIIBIO KOJIOHOYHOM XpoMaTorpapuu
Ha cuymkarese (60-120 mem) ¢ ucnons3zoBanueM cmecu EtOAc u netponeiinoro s¢upa (7:3)
¢ nojgyudeHueM eue 19,1 r ykazaHHOrO B 3arojOBKE€ COEAMHEHHUs B BUJAE JKEJITOTO TBEPIOIO
BemecTa. O0muiit BeIxon coctasmi 76%.

CBDXX: 257 (M-1) nnst CoH10N205S

'H AMP (400 MT'u, IMCO-de): & 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).

IIpomeskvrounoe coequenue 39: (2S.5R)-rper-0yrna-5-(N-(aaanaoxcu)-2-

HUTPOodeHIICYIb(hoHAMUI0)-2-((TPeT-0YVTHIAUMEeTHICHIHIOKCH )METHJI)-4-MeTHJI-S,6-

auruaponupuans-1(2H)-kapooxcuaar

TBSO” q
_N N’OV\

boc |
Ns

K pacrBopy (2S,5S)-tper-OyTun-2-((Tper-0yTHIIAMME TUIICUTHIIOKCH )METHII )- 5 -THAPOKCU-4-
meTni-5,6-nuruaponupunus- 1 (2H)-kapookcunara (Ilpomexkyrounoe coennnenue 37, 19,45
r, 54,40 wmmonb) B Tomyoie (300 M) mpU KOMHATHOW TemmepaType ao0aBisuiu
tpudenmndochun (17,06 r, 65,28 mmonb), N-(aJuTHIOKCH)-2-HUTPOOEH3OJICYIBPOHAMU
(ITpome:xkyTounoe coennnenue 38, 14,05 r, 54,40 MMOJIb) U TUU3OMPOITMIA30UKAPOOKCHIIAT
(12,85 wmu, 65,28 mmonb). Cnycrss 2 4aca pPeakLUMOHHYKHO CMECh KOHLEHTPHPOBAIHM Ha
cunukarene u ouumand. Ilociae mpoBeneHust xpomarorpadpuu Ha cumkarene (0%-50%
STHJIALETAT/TeKCAHbI) TIOJTy4au LeJaeBoil mpoaykt (25,2 r, 78 %) B BUIE JKENTOTrO Macia.
MC: 598 ES+ (C27H43N305SSi)

'H AMP (300 MI'1i, IMCO-ds) 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, SH); 5,17 (m, 2H); 5,72 (m, 2H); 7,93-8,16 (m, 4H).

IIpome:kyTOUHOEC coeHHEeHHe 40: (2S.5R)-TpeT-0yTHia-5-(N-(aaanaoxkcu)-2-

HUTPO(eHWICYIb(hOHAMHUIO0)-2-(THAPOKCHMETHI)-4-MeTHJI-S,6-TUTHAPONHPUAHH-

HO™ Kj{
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1(2H)-kapooxcuaar

K pacrBopy (2S,5R)-tper-OyTin-5-(N-(ammmnokcn)-2-autpoderuncynbhoramuno)-2-((Tper-

Oy THIITMMETHIICHITHIIOKCH )METH )-4-MeTHII-5,6-nurunponupunui- 1 (2H)-kapbokcunaTa
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(ITpome:xyTounoe coequnenue 39, 1 r, 1,67 mmonn) B TI'® (11 min) mpu 0 °C nobasnsiu
¢Topun terpabytmnammonust (IM B TI'®) (2,175 mn, 2,17 mmonsp). Cnycrss 90 MuHYT
PEaKIMOHHYI0 CMECh KOHLIEHTPUPOBAJIH Ha cunukarene. [locne nposenenns xpomarorpaduu
Ha cuumkarese (0%-70% stunanerar/rekcansl) noiydanu neiesoit npoaykt (0,732 r, 90 %) B
BUJI€ KOPUIHEBATO-OEKEBOW TIEHBI.

MC: 484 ES+ (C21H29N305S)

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

IIpoMeRVTOYHOE coearHEeHHe 41: (2S,.5R)-5-(N-(ananjaokcu)-2-

HUTpodeHmICYIb(phoHamMuao)-1-(TpeT-0yTokcuKapooHum)-4-meruua-1,2,5,6-

TeTPArHAPONHPHIHH-2-KAPOOHOBASI KHCJIOTA
O
)ll/;
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K pactBopy momHo# kucnotsl (6 r, 31,26 MMoIb) BO BiiaskHOM arieroHutpriie (60 mi) (0,75

00.% BOnBI) TPU KOMHATHOM Temmnepatype nodassutu okcua xpoma (VI) (10 mr, 0,10 mmoss).
Cwmecp mepemerinBanu A0 mnojHoro pacrsopenusi. K pacteopy (2S,5R)-tper-Oytmn-5-(N-
(anmnuinokcen)-2-HuTpod eHuncynbGHoHaMUua0)-2-(THIPOKCUMETHIT )-4-MeTHII-5, 6-
muruaponupunus-1(2H)-kapbokcunara (Ilpomexxyrounoe coenunenue 40, 5 r, 10,34
MMOJIb) BO BitaxkHOM arieroHuTpuiie (60 mu) (0,75 06.%) mpu 0 °C no karuisim 100aBIsuiu paHee
MOJIy4eHHBIH PAaCTBOP MOAHOW KHUCIOTh/OKcuaa xpoma (60 mu, 3 skB.). Crnyctst 30 MUHYT
PEaKMOHHYIO CMeCh pa30aBJIsuid MpocThiM 3(hupom 1 nipombiBaiu 10% JTUMOHHON KUCIOTOM,
HACBHIIEHHBIM PacTBOPOM OukapOoHaTa HaTpusi M pacconoM. OpraHudeckue BeIIeCTBa
CYLIMJIM HaJ CyiabparoM MarHus, (QUIbTPOBAIM W KOHLEHTPUPOBAIA C TMOJYYCHUEM
opamkeBoii iensl (4,16 T, 81%).

MC: 498 ES+ (C21H27N3008)

'"H AMP (300 MT'i, 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).

IIpome:RyTOUHOE coeuHeHHe 42: (2S.5R)-TpeT-0yTHia-5-(N-(aaanaoxkcu)-2-

HUTPO(eHIWICYIb(hOHAMHUIO0)-2-KapOaMouI-4-MeTHJI-S,6-nuruaponupuauH-1(2H)-
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KApOOKCHJIAT
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K pacTBopy (2S,5R)-5-(N-(annunokcn)-2-aurpoderuncynbhoramuno)-1-(tper-
OyTokcukapOonmn)-4-mMerui-1,2,5,6-reTparuaponupuIuH-2-kapOOHOBOH KHUCJIOTbI

(ITpome:xyTouHnoe coeaunenue 41, 4,16 r, 8,36 mmons) B JIMPA (35 mu1) nmpu KOMHATHOH
temnepatype nobasisu xjaopun ammonus (0,895 r, 16,72 mmons), HATU (4,77 1, 12,54
mmodb) U DIEA (5,84 mn, 33,45 mmons). Criyctst 15 MUHYT peakiiMOHHYIO CMeCh pa30aBisiiu
STUJIALIETATOM, IPOMBIBAJIN HACBIIIEHHBIM PAaCcTBOPOM OukapOOHATa HATPUS U JIBAXKIBI —
CMeChI0 paccojla U BoAbl B cooTHowmeHMH 1:1. OpraHudeckue BeInecTBa CYLIMJIM HaJ
cynbpaToM MarHusi, (puiIbTpOBaNM M KOHLEHTpHpoBanu. [locie NBYKpaTHOro MpPOBENECHUS
xpomarorpaduu Ha cunukarene (0%-80% sTunauerar/reKCaHbl) MOTyYaId LETeBOH MPOIYKT
(2,161, 52 %) B BUIE KENTOMN MEHBI.

MC: 497 ES+ (C21H28N40sS)

'H AMP (300 MT'ir, 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).

TIpomMekyTOUYHOEC COeIUHEHHEe 43: (2S.5R)-5-(N-(ananjiokcu)-2-

HUTpodenunacyabdonamuno)-4-meruua-1,2,5,.6-TeTparuaponupUAHH-2-KAPOOKCAMH

i
H2N l”.@\/
HN N,O\/\

|
Ns

K  pactBopy  (2S,5R)-tper-Oytun-5-(N-(ammmnokcu)-2-aurpodeHuncynbhoramMuno)-2-
kapOamounn-4-metuin-5,6-npurunponupunns- 1 (2H)-kapbokcunara (ITpome:xyTOUHOE
coennHenue 42, 2,16 1, 4,35 mmonp) B JIXM (20 mut) mpu KOMHATHO#H TeMriepaType 100aBIsu
Oopomun uwmHka (0,700 mu, 13,05 mmonb). Ilocne mepeMerminBaHus B TeUEHHE HOYH TPU
KOMHATHOW TeMIepaType PEeakMOHHYI0 CMeCh pa30aBIIsIM JAUXJIIOPMETAHOM H TPOMBIBAIIN
HACBHIIEHHBIM PacTBOPOM OukapOoHaTa HaTpusi M pacconoM. OpraHudeckne BeIIeCTBa
CYLIMJIH HaJ CyIb(paToM Maraus, GUIbTPOBAIN U KOHLIEHTPHUPOBAIU C MOJYYESHUEM LIEJIEBOTO

nponykTa (1,450 r, 84 %) B BUAE KENTOH MEHBL
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MC: 397 ES+ (C16H20N406S)

'H SMP (300 MI'y, IMCO-ds) 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).

IIpome:xkvrounoe coeaunenue 44: (2S.5R)-5-(ananiaoxkcuamuno)-4-mernia-1.2.5,6-

TerparnaponupuanH-2-kapooxcamua 1 (2R.5R)-5-(ananaokcuamuno)-4-mernia-1,2.5,6-

TeTPAruAPONUPHUANH-2-KAPOOKCAMU

K pactBopy (2S,5R)-5-(N-(anmunokcu)-2-aurpodenuscynsponamuno)-4-metun-1,2,5,6-
TeTparuaponupuanH-2-kapookcamuna (Illpome:kyrounoe coequnenue 43, 1,4 r, 3,53 MMoJIb)
u kapOonara uesus (9,21 r, 28,25 mmonb) B TI'® (100 mi) mpu KOMHATHOH Temmeparype
nobasysin - PS-tuodenon  (3-(3-mepkanrodenun)nponanamunomernoauctupon) (1,55
MMOJIb/T) (9,12 1, 14,13 mmorb). Tlocne nepemennBanusi B T€YEHUE HOYHM MPU KOMHATHOM
TEMIepaType PEakHOHHYI CMeCh (PHIIBTPOBAIU Yepe3 MOPHUCTYI0 CTEKJITHHYIO BOPOHKY U
IBaabl mpoMbiBaiu cmony JAXM. ®@unbTpar KOHUEHTPUPOBAIU C TMOJYUYEHHEM SKEJITOTO
macia. ITocne npoBenenust xpomarorpaduu Ha cunukarese (0%-5% meTaHon/ IuxjIopMeTaH)
NIOJIy4aJTi CMECH TPAHC- M LIHC-u30MepoB B cooTHoteHuu 3:1 (0,473 1, 63,4%) B BUzE CBETIIO-
xenToro Macia. CMech UCToNb30BaJIH Aaiee Oe3 pa3fesieHusl.

MC: 212 ES+ (C10H17N302)

'H AMP (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).

IIpomMe:kyTOUHOEC coeuHEeHHe 45: (2S.5R)-6-(ainnokcu )-4-MmeTHa-7-okco-1,6-

aua3aouunKa0[3.2.1Joxkr-3-eH-2-Kap0oKcaMU

K pacTBopy (2S,5R)-5-(amnmunokcuamMuHo)-4-metui- 1,2, 5, 6-reTparuAponupuanH-2-
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kapbokcamuna u  (2R,5R)-5-(anmmunokcmamuno)-4-metnn-1,2,5,6-reTparuaponupuana-2-
kapookcamuna (Ilpome:xkyrounoe coennnenne 44, 0,429 r, 2,03 mmons) u DIEA (1,415 mu,
8,12 mmounp) B aneronutpuite (170 min) npu 0 °C nobasnsiu Tpudocren (0,241 r, 0,81 Mmonb)
B BHIE pacTtBopa B aueronutpmie (1,5 mur) co ckopocteto 0,1 mu/mun. [locne 3aBepiieHus
no0aBleHUs] PEAaKIMOHHYID CMeCh TMOJOrPEBAIM O KOMHATHOH TeMIeparypbl U
nepeMelnBalIi B TeUEHHE ABYX IHEH. PeaklMOHHYI0 CMech pa30aBiIsiid 3TUIIALIETATOM,
NPOMBIBAJIM HACBHIIEHHBIM pAacTBOpOM OukapOOHAaTa HATPHs U PACCOJOM, CYLIMJIM Haj
cyabarom maraus, GUIBTPOBAIHN U KOHIEHTpHupoBain. ITocne nposenenus xpomarorpaduu
Ha cmmkarene (0%-20% stunanerar/rekcansl) nonydaian nponykT (0,312 r, 64,8%) B Buze
CBETJIO-XKEJITOrO MacJa.

MC: 238 ES+ (C11H15N3053)

'H AMP (300 MI'u, IMCO-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).

IIpumep 31: (2R)-3THa-2-(((2S.5R)-2-kap6amoni-4-meTua-7-0kco-1,6-

Aua3aonumkiao[3.2.1]okr-3-eH-6-un)okcu)-2-gpropanerar

IIpumep 32: (2S)-3tiaa-2-(((2S.5R)-2-kapoamoni-4-meTuJji-7-oxco-1,6-

anazadunmkao[3.2.1]okr-3-eH-6-un)okcu)-2-gpropauerar

IIpumepsn! 31-32

K pacrBopy (2S,5R)-6-(amnmunokcu)-4-meTmi-7-okco-1,6-auazadbunmkino|3.2. 1 ]okr-3-eH-2-
kapbokcamuna (IlpomexkyTounoe coenunenue 45, 0,2972 r, 1,25 mmosnb) B MeTanose (6 mi)

IpU KOMHATHOH TeMriepatype nodasisun 1,3-mumernndapoutyposyro kucnoty (0,391 r, 2,51
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mMmoib) U Tetpakuc(tpudennndpochun)mammiaauii (0) (0,145 r, 0,13 mmonb). PeakimoHHy0
CMeCh IMepeMeIlNBaji IpH KOMHATHON TeMmepaType B TEYeHHE 2 1YacoB, 3aTeM
KOHIIEHTPUPOBAJIM C TOJy4EHHEM OpaHXeBOW MuieHKH. OpaHXeBYIO TUIEHKY PAacTBOPSUIM B
JIM®DA (6 mu). Jlobasnsimu kapOonar kamust (0,519 r, 3,76 mmonb) u sTiiOpomdropanerar
(0,592 mn, 5,01 mmonp). PeakunoHHYO CMech NepeMELIMBAIN B TEYEHHWE HOYU MpPHU
KOMHATHOW TeMITeparype, 3aTeM pa3daBisuiu dTuianeraToM U ¢puibTpoBain yepe3 0,45 Mkm
bunbTp 1N yaaneHus: TBepAoro kapboHara kanus. PUIBTPAT ABAXKIAbl IPOMBIBAIN CMECHIO
paccona u BoAel B cooTHoweHnu 1:1. OpraHudeckue BelecTBa CYLIWIN HaA CyJIbhaToM
MarHusi, GuiIbTpoBaIM M KOHIeHTpuposanu. [locne mnposenenus xpomarorpaduu Ha
cunukarene (0%-65%  sTunanerar/rekcaHbl) IOJNy4Yaldd CMECh JHACTEPEOMEPOB B
cootHowenuun 1:1, 372 mr, 99%. Pa3neneHue nuacrepeoMepoB MPOBOAWIM C MOMOLIBIO
obpatenno-¢pazosoit BOXKX (Atlantis T3, 19 mm x 150 mm, 5 mMxm, 20%-40% aneToHuTpUia
B Boze, 20 mu/muH, 15 muH). [locne nuodpunuzaumu nojydann oda quactepeomepa B BHIE
OenbIX TBEPIbIX BEIIECTB.

bbu1u nosydeHs! ciaeayouue NpoayKThL:

Ipumep 31: (nepsslii smoupyemslii fuacrepeomep): 108,8 mr, 29%

MC: 302 ES+ (C12H16FN305)

'H AMP (300 MTI'u, IMCO-de) §: 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).

Ipumep 32: (BTOpO# 3moupyemsblii nuacrepeomep): 103,3 mr, 27%

MC: 302 ES+ (C12H16FN30s5)

'H AMP (300 MTI'u, IMCO-de) §: 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).

CTepeoXxuMHI0 IBYX TUACTEPEOMEPOB OMpPENEsIA HA OCHOBAHUY TOPSIAKA UX 3JTFOUPOBAHUS,
a TAKXK€C HAa OCHOBaAHUU I/IHFI/I6I/Ipy1-OH_IeI\/'I AKTUBHOCTH COOTBCTCTBYHOIIIUX Kap6OHOBI:>IX KUCJIOT
(mpumepst 33 u 34): Gonee aKTUBHYIO KHCIJIOTY, COOTBETCTBYIOIIYIO TIEPBOMY JTFOHPYEMOMY

auacrepeomepy, 00o3Ha4damm kak R-musomep.

IIpumep 33: (2R)-2-(((2S.5R)-2-kapoamoni-4-MmeTHJI-7-0Kc0-1,6-

Aua3a0MuMKI0[3.2.1]oKT-3-eH-6-H1)okcH)-2-PTOPYKCYCHOM KHCJIO0ThI JIUTHEBAS COJIb
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K  pactBopy  (2R)-atmn-2-(((2S,5R)-2-kapbamoni-4-merui-7-okco- 1,6-nua3aduukIio-
[3.2.1]okT-3-en-6-nn)okcu)-2-propauerara (Ilpumep 31, 96,6 mr, 0,32 mmons) B TT'D (3 mn)
u Boze (1 mu) mpu 0 °C goGassmu ruapokeun nutus (0,337 mu, 0,34 mmods). PeakinoHHy0
CMeCh BBbIIEPKUBAJIM HA JIEASHON OaHe M mepemMernnBaiy B TedeHue 15 munyT. JloOaBisiiu
eme 0,2 skB. rugpokcuaa autus. Cnycrsa 15 munyTt pH peakunoHHON cMecH JOBOIWIM 10
3Hauenus pH = 7 ¢ nomomsto 0,5 H. HCl. TI'® BeimapuBany, a OCTaBIIUNCS BOAHBIN pacTBOP
3aMOpAKUBAIN U JUOPUIN3UPOBATIH C MOJYYeHUEM OJIETHO-KENTOro TBEPAOrO BEIIEeCTBA.
ITocne nposenenus odpammenno-hazosoit BOXX u muodpunuzauuu (YMC Carotenoid C30, 19
MM X 150 MM, 5 MxM, compsbkenHast ¢ Synergi Polar RP 21,2 mm x 100 My, 4 Mxm, 0%-40%
alleTOHUTpIIIA B BoAe, 20 Mi/MuH, 15 MUH) MONyYaan yKa3aHHOE B 3arojIOBKE COEIMHEHUE B
Bujie Oesoro TBepAoro BemecTna, 34,8 mr, 40%.

MC: 274 ES+ (C10H12FN305)

'H IMP (300 MI', 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-xkapoamMoni-4-meTHji-7-oxco-1,6-

Ana3aduumKa0[3.2.1]okT-3-eH-6-u1)oKCcH)-2-PTOPYKCYCHON KHCJIOThI JINTHEBAS COJIb

0]
J

N
1 r
O \O/S,/OH

O

HoN

VYkazaHHOE B 3aroJioBke coeanHeHue mnoiydann u3 (2S)-3tmn-2-(((2S,5R)-2-xapbamonin-4-
MeTHII-7-0KCco-1,6-nrazabunmkino[3.2. 1 ]okt-3-eH-6-un)okcu)-2-propanerara (Ipumep 32,
91,8 wmr, 0,30 mmoinb) cornmacHo metomuke st Ilpumepa 33. YcioBusi ounucTku ObuTH
AHAJIOTHYHBIMH, MTOCIIE JTMO(MITN3ALNH TOTyYaIn rpsi3HO-0eoe TBepaoe Beuectso, 11,7 mr,
14%.

MC: 274 ES+ (C10H12FN;305)

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

IIpumep 35: (2R)-n3onponnia-2-(((2S.5R)-2-kapoamouni-4-meTuJi-7-oxco-1,6-

Aua3adunmkao[3.2.1]okr-3-eH-6-un)oxcu)-2-gpropauerar

i
HzN)"'.(j/
) F

IIpumep 36: (2S)-n3onponua-2-(((2S.5R)-2-kapoamouni-4-meTuJi-7-0xco-1,6-

Aua3aduumkao[3.2.1]okr-3-eH-6-un)oxcu)-2-gpropauerar

i
HZN) TN
N

P
o o’%rof

K pacrBopy (2S,5R)-6-(amnunokcu)-4-meTui-7-okco-1,6-auazadbunmkino|3.2. 1 ]Jokr-3-eH-2-

kapOokcamuna (Ilpomexyrounoe coenunenue 45, 0,15 r, 0,63 mmonb) B MetaHose (3 M)
NpU KOMHATHOH TeMriepatype nodasisuiu 1,3-mumernndapoutyposyro kucnory (0,197 r, 1,26
MMOJIb) U Terpakuc(tpudenmidocun)namnanuii (0) (0,073 r, 0,06 Mmmob). PeakipioHHy0O
CMeChb TMepeMeIlMBajJd TIpH KOMHATHON TeMmepaType B TEYeHHE 2 4YacoB, 3aTeM
KOHLIEHTPUPOBAJIM C TOJIy4EHHEeM OpaHXeBoW MieHKH. OpaHKeBYIO TUIEHKY PacTBOPSUIH B
JAM®A (4 mi). lobasnsum kap6onat kamwst (0,175 r, 1,26 Mmmonb) 1 usonponui-2-0pom-2-
dropauetar (Ilpome:xkyrounoe coenunenne 18, 0,377 r, 1,90 mmonb). PeakimoHHYIO CMeCh
nepeMelBaId NP KOMHATHOH Temrepatype B TedeHue 4,5 4HacoB, 3aTeM pa30aBiLsuin
sTHNANeTaToM U QuibTpoBanu uepes 0,45 MkM GUIBTP U yOAJIEHUs TBEPAOro KapOoHaTa
Kajust. PuiabTparT ABaXKIbl MPOMBIBAIA CMECBIO paccoia M BOAbI B CoOTHoumeHud 1:1.
Oprannyeckne BemlecTBa CYIIWIM HaA  CyabhaToM Maraus, QUIBTPOBAIH U
koHIeHTpupoBanu. [locme mnpoBemeHuss xpomarorpaduu Ha cummkarenae (0%-65%
STHJIALIETAT/TEKCAHbI) TONyYald CMeCh IuacTepeoMepoB B cooTHomeHnu 1:1, 196 wr,
98%.Pasnenenne nuacTepeoMepoB MPOBOAIIM C TOMOIIBK oOpameHHo-(a3oBoii BOKX

Atlantis T3, 19 MM x 150 mm, 5 Mxm, 20%-40% aneronutpuna B Boae, 20 mi/mMuH, 15 MuH).
P
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IMocne nuodunusanuu nojy4yanu oda guacrepeoMepa B BUIE OSJIbIX TBEPIBIX BELIECTB.
Ipumep 35: (nepBbIii amonpyemelii tuacrepeomep): 58,6 mr, 31%.

MC: 316 ES+ (C13H18FN305)

'H AAMP (300 MI'u, 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 (brs, 1H); 7,54 (br
s, 1H).

Ipumep 36: (BTOpOIi 3nmoupyemsblii nuacrepeomep): 53,8 mr, 29%.

MC: 316 ES+ (C13H18FN305)

'H IMP (300 MI'u, IMCO-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 (brs, 1H); 7,55 (br
s, 1H).

IIpomexyTounbie BemecTBa 46-50 ObLIN LeJICHATIPABJIEHHO NPONMYLIEHbI.

IIpomexkyTounoe coenunenne S1: (R)-tper-0yTmi-4-(HuKIONPONUI(THAPOKCH)METH.I)-

2.2-THMEeTHJI0KCA30JNANH-3-KAPOOKCHJIAT

OH

K pactBopy (R)-Tper-OyTtun-4-popmui-2,2-numeTniokcasonuans-3-kapookcunara (Aldrich,
12,44 1, 54,26 mmosb) B TT'® (150 M) mpu -78 °C mo0OaBisiid HUKJIONPOIHIMATrHUS OpOMU
(217 mn, 108,52 MMouib), TIO KarjisiM. PeakinOHHON CMeCH aBajii HArpeThCsl 10 KOMHATHOM
TEMIEPaTypbl M MEPEMELINBAIN B TEUCHHE HOYH. Peakuuio OCTaHaBIMBAIH H00aBJIEHUEM
BOJIbI U pa30aBIIsUIH STUIIALIETATOM U paccojioM. [TonydeHHy 0 SMYyJIbCHIO (QUIBTPOBAIHN Yepe3
HeNuT W pasnesuid ciou. OpraHudeckue BeIecTBa CYIIWIM Hal CyJIb(paToM MarHus,
¢unbTpoBanu u koHueHTpuposanu. [Tocne nposenenus xpomatorpaduu Ha cunukaresne (0%-
20% sTuaneTaT/TeKCaHbl) MONYYaId YKa3aHHOE B 3arOJIOBKE COSJUHEHHE B BHIE CBETJIO-
xenroro macna (12,47 r, 85%,).

'H AMP (300 MT'i, IMCO-de) 8: 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).

IIpome:xkvrounoe coeauHenue 3S2: (R)-tper-0vrHia-4-(HUKJI0NPONAHKAPOOHHI)-2,2-

AUMETHJI0KCA30JTHANH-3-KAPOOKCHIAT
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K pactBopy (R)-Tper-0yTuin-4-(uukionponui(THAPOKCH )METHI )-2,2- TUMETHUIIOKCA30THIHH-
3-kapbokcmnata (Ilpomexyrounoe coexunenue S1, 12,47 r, 45,95 mmons) B JIXM (300 mi)
IpyU KOMHATHOH Temneparype nobdasisuin nepuonar Jlecca-Mapruna (29,2 r, 68,93 mmorb).
PeakunonHy0 cMech MepeMelnBaId B T€UEHHE HOYHM, 3aTeéM pa30aBIsuId STHIIALIETATOM H
NPOMBIBAJIM HACBHILIEHHBIM pacTBOpoM OmkapOoHarta Harpusi. OOpa3oBbIBaNaCh 3MYJIbCHS,
KOTOpPYIO GUIbTpoBan uepes 1enut. Caou pa3nessuia U MpOMbIBAII OPraHUYeCKHe BEIeCTBa
paccosmoMm. OpraHudeckue BeIECTBA CYLIMJIM Haa Cyiab(paroM MarHus, (QuibTpoBamu U
koHUeHTpupoBanu. Ilocme mnposemenuss xpomarorpaduu Ha cummkarene (0%-20%
STHJIALIETAT/TEKCAHbI) MONYyYaINd YKa3aHHOE B 3aroJIOBKE COSJUHEHHE B BHIE OECIBETHOrO
macia (11,15 r, 90%).

'H AMP (300 MT', IMCO-de) 8: 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).

IIpome:xxkyrounoe coeauHenue 53:  (S)-tper-0yruia-4-(1-nukjaonponuaBuHHUII)-2,2-

AUMETHIOKCA30JHANH-3-KAPOOKCHIIAT

K cycnensuu tper-Oytuiara kamus (9,29 r, 82,80 mmounb) B poctoM sdupe (250 M) npu
KOMHATHOW Temmeparype aobaeimsuin Opomua mermntpudenmipochonuns (29,6 r, 82,80
MMoJIb). CMech mpuoOpeTana sipKo->KeIThId LBeT U ee Harpesanu 10 40 °C B reuenne 1 yaca.
Cwmecp oxyakgaiu 1O KOMHATHOH TeMmmepaTypbl U noOasysin pactBop (R)-tper-Oytmin-4-
(umksionponankapOOHUT)-2,2 - TUMETHIIOKCa30JIUINH-3-KapOoKcHuIaTa (ITpome:xkyTOUHOE
coenunenue 52, 11,15 r, 41,40 mmonp) B mpoctoMm 3¢upe (30 M), U mepeMeLIuBaIn
PEaKIIMOHHYID CMEeChb MEpPEeMEIINBAIM B TEYEHHE 2 4YacoB. Peakmmioo OCTaHAaBJIMBAIU
noGasyienueM Bozbl (10 mMiT) 1 pasnersuin ciou. BonHbINA ClOH OTHOKPATHO 3KCTPArupoBaU
npoctbiM 3¢pupoM. OObenUHEHHBIE OPraHUYECKHE SKCTPAKThl CYIIWJIA Had CyJb(aTtoMm
MarHusi, (QUIBTPOBaJIM M KOHIeHTpuposaiu. [locne mnposenenus Xpomartorpaduu Ha
cunkarene (0%-15% 3Tunanerar/rekcaHbl) NOTy4Yanu YKa3aHHOE B 3aT0JIOBKE COEANHEHNE B
Buze OeciserHoro macha (9,84 r, 89%).

'H SIMP (300 MT'w. IMCO-de) 8: 0,42 (m, 2H); 0,65 (m, 2H); 1,43 (m, 16H); 3,76 (m, 1H);
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4,09 (m, 1H); 4,27 (m, 1H); 4,66 (m, 2H).

IIpomekvrounoe coequuenue 54: (S)-rper-0yrui-1-(Tper-0VTHaauMeTHICHIHIOKCH )-3-

IHUKJONPONHJI0OVT-3-eH-2-HaKapoamar

TBSO/\.)%

HN .
boc

K pacTBopy (S)-Tper-OyTri-4-( 1 -uuKIONPONMIBUHILI )-2,2 - TUMETHIIOKCA30JIU U H-3 -
kapookcunara (Ilpome:xkyrounoe coequnenune 53, 8,25 r, 30,86 mmonb) B Meranoie (100 mi)
IpY KOMHATHOM TemriepaType A00aBIsiIM MOHOTHIPAT Mapa-TOJIyOJICYIb(POHOBONH KHUCIOTHI
(1,174 1, 6,17 mmozb). Peakunonnyro cmech Harpesanu 10 80 °C B Teuenune Houn. JloOaBisiiu
eme 0,2 5KB. MOHOTHpATa Mapa-TONYONICYIb(HOHOBON KUCIOTHI JOOABISUTN M HATPEBAIH NIPU
80 °C B Teuenue emme 2 4acoB. PeaknoOHHYI0 CMeCh OXJIaKIaIU 10 KOMHATHOM TEMIEPaTyPhL.
Hobasnsu TpusTriamuH (4,29 mi, 30,86 MmMonb) u au-TpeT-OyTrin-aukapoonar (3,37 r, 15,43
MMOJIb). PeakiimoHHy0 cMech MepeMelInBaIy Ba IHS, a 3aTeM KOHLeHTpupoBaiu. OcTaTok
PacCTBOPSUIH B STHJIALIETATE U OAHOKPATHO IPOMBIBAJIM HACHIIEHHBIM PACTBOPOM OnKapOoHaTa
Hatpusi. OObenuHEHHbIE OpTraHUYECKHWEe OKCTPAKThl CYMIMIM Halg CyJab(aTOM MarHus,
¢unbTpoBaM U KoHUeHTpupoBanu. [lonyueHHoe macio pactBopsuii B JAXM (100 mu).
HobGasasmu umunason (2,73 r, 40,11 mmons), 4-gumerunamunonupuaua (0,754 r, 6,17
MMOJIb) U TpeT-OyTunnumermiacuimn xjopun (4,65 r, 30,86 MMoyb) M TepemMenIuBaIn
PEaKIMOHHYIO CMECh B TEYCHHWE HOUM MPH KOMHATHOH Temmeparype. PeakinoHHYIO0 cMech
¢bunbTpoBaNM IJIST  YAAQJEHUS TBEPABIX BEINECTB W IBAKABl TPOMBIBAIA PACCOJIOM.
OpraHu4eckuii CJIOW CYIIMIN HaJ CyJb(paToM MarHus, GUIbTPOBAIN U KOHLEHTPUPOBAIH.
IMocne mnposenenust xpomarorpaduu Ha cumkarenae (0%-10% sTunanerat/reKcaHbl)
NIOJIy4aJTi YKa3aHHOE B 3ar0JIOBKE COeIMHEHHE B BUe OecliBeTHOro Macha (6,77 r, 64%).
MC: 342 ES+ (C13H35NOsS1)

'H AMP (300 MT'i, IMCO-de) &: 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).

IIpoMeRvVTOYHOE coeHeHHe 55: (S)-1-(TpeT-0YyTHIAMMEe THJICHJIHJIOKCH )-3-

HUKJONPONHJI0VT-3-eH-2-aMHH
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TBSO/A\/JL\§7

NH,
K pactBopy (S)-Tper-OyTiui-1-(TpeT-0y THIANMETHIICHITHIIOKCH )-3 -IIUKJIONPONUIOyT-3-eH-2-
wikapOamara (Ilpomexkyrounoe coennnenne 54, 6,77 r, 19,82 mmons) B IXM (100 M) npu
KOMHATHOH Temrieparype nobasnsiinu Opomua nuHka (17,86 r, 79,28 mmons). PeakunoHHy0
CMecCh IepeMeIlnBajIl B T€UEHNE HOYM ITPU KOMHATHOH Temneparype. Jlobasnsuu eme 1 5kB.
Opomuzaa nuHka. CrycTsi HECKOJIBKO YacOB PEAKLIMOHHYIO CMECh (PHIIBTPOBAIN U TIPOMBIBAIIN
HACBIIEHHBIM pacTBOPOM OukapOoHarta HaTpus. [lonydeHHYI0 SMyIbCHIO (PUIBTPOBANIN Yepe3
HEeMJIOHOBBINH PuibTp U paspessuiu ciou. OpraHudecKye BEeIeCTBa CYLIMIN Haj CyJIbhaToM
MarHusi, (QUIbPTPOBAJIM W KOHLEHTPUPOBAIM C TNOJYYEHHEM YKa3aHHOTO B 3arojOBKe
COeMHEeHHs B BUje xentoro macina (4,61 r, 96%).
'H AMP (300 MI'it, IMCO-de) 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).

IIpomekyTouHoe coeaunenue 56: (S)-tper-0yrui-1-(Tper-0yruaauMeTHJICcHJIHJI0KCH )-3-

MU KJIONPONHI0YT-3-eH-2-na(2-(MeToKkcH(MeTH )JAMHHO)-2-0KCOITHI)KapdamMar

TBso’A\g/H\\C7
N
boc” ;\
/o\

Y

Yka3zaHHOE B 3aTrOJIOBKE COeAMHEHUE Noydain u3 (S)-1-(Tper-Oy THIANMeTHIICHITUIIOKCH )-3 -

nuKonpornuiaOyT-3-eH-2-amuHa (IlpomexkyTrounoe coexunenue S5, 4,61 r, 19,09 mmoinb) u
2-6pom-N-merokcu-N-merunaueramuna (Ilpome:kyrounoe coequnenue 4, 3,16 r, 17,36
MMOJIb) TIO MeToauke, npuBeneHHOW mis Ilpomexytounoro coexmnenuss S. IleneBoit
NPOAYKT MOJIyYaJId B BUJIE CBETIIO-KenToro macia (4,94 r, 64%,).

MC: 443 ES+ (C22H42N205S1)

'H AAMP (300 MI', IMCO-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).

IIpome:kvrounoe coequuenue 57: (S)-Tper-0yvrui-1-(Tper-0VTHIAHM eTHICHIHJIOKCH )-3-

HUKJONPONHI0OVT-3-eH-2-H1(2-0KCONeHT-3-eHuJ1 )Kkapoamart




129

TBSO/\:)JW

boc” N;\/%V

o =

Cycnensuro xnopuaa uepus (III) (27,8 r, 112,95 mmons) B TT'® (100 M) mpu KOMHaTHOMH
TeMIIepaType MHTEHCUBHO NEpeMellnBaIl B TedeHue 2 4acoB. CyCNeH3M0 OXJIaXaanu Jo -
78°C u no karsiM pobasmsm (E)-npon-1-ennnmaraus 6pomua (0,5 M B TI'®) (226 wmu,
112,95 mmonb). Cmech nepememnBanu npu -78°C B Teuenne 1,5 dacos. 3aTeM Mo KarusiMm
nobasysuin  (S)-Tper-OyTui-1-(TpeT-0y THIAMME TUIICHITUIIOKCH )- 3 -LIUKJIOTPOTIIIOY T-3 -€H-2-
wi(2-(meTokcu(MeTrI)aMuHO )-2-okcoa T )kapbamat (IIlpomexkyTouHoe coequnenue 56, 5,
11,30 mmons) B TT'® (20 mu) npu -78°C. PeakimonHy0 cMech nepeMernnsanyu npu -78 °C B
tedyenne 30 mMuHyT U 3areM mnogorpesaiu Ao 0°C B Tedyenume 15 munyT. Peaxnuro
ocraHaBnuBaiu nodasjaeHuemM 10% JUMOHHON KHCJIOTBI, JOTIOJHUTENBHO Pa30aBIisiiv BOAOU
U JBKABl SKCTPArupoBaIN MpPOCcThIM 3¢pupom. OpraHuueckne BeIecTBa OTHOKPATHO
IIPOMBIBAJIM PACCOJIOM, CYLIMIIM HaJ CyJb(GaToOM MarHusi, GUibTpOBaIN U KOHIEHTPHPOBAIH.
ITocne mnpoBemenuss xpomarorpaduu Ha cunukarene (0%-20% >TunaneTat/reKCaHbl)
MOJTy4asIv YKa3aHHOE B 3ar0JIOBKE COEMHEHHE B BUIE CBETNIO-kenToro macina (4,0 r, 84%).
MC: 424 ES+ (C23H41NO4S1)

'H IMP (300 MI', IMCO-de) &: 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).

IIpoMeRyTOYHOE coeMHeHHe 58: (S)-Tper-0yTHI-2-((TpET-

OV THIAMM e THJICHJINJIOKCH )METHJI)-3-IHKJIONPONHUI-3-0KC0-5,6-TUruAp O PUAHH-

1(2H)-kap6oxcuaar

TBSO” (7

N
- O

boc
VYkazaHHOe B  3arojioBke  coeguHeHne —mnonydaiu w3 (S)-tper-Oytmn-1-(Tper-
Oy THIIAMMETHUIICHITHIIOKCH )-3 -LIUKIIOTTpONTHIIOY T-3 -eH-2-11(2-OKCOneHT- 3 -e il )KapOamaTa
(ITpome:xyTouHoe coenuHenue 57, 4 r, 944 MMONb) MO METOAWKE, NMPHUBEICHHOW IJIs
IIpomexyTouHOr0 coeaAnHEeHHUs1 7, C TEM OTIUYHEM, YTO PEAKL[MOHHYIO CMECh HarpeBallu pu

110 °C B Teuenue Houn. LleneBoii mpoxyKT NOJIyYaiu B BUAE CBETIO-KOPUIHEBOro Macia (2,97
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r, 82%).

MC: 382 ES+ (C20H35N04S1)

'H AMP (300 MTI'ui, IMCO-de) 8: 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).

IIpoMeRVTOYHOE coearHeHHe 59: (2S.5S)-Tper-oyrua-2-((Tper-

OV THIIMME THJIACHJIHJI0KCH )METHJI)-3-IHKJIONPONHI-S-rHAPOKCH-5,6-TUHTr HAPONMUPHIHH-

1(2H)-xapooxcuaar

TBSO”

N 'y
-~ IOH

boc
Vka3zaHHOe B  3arojioBke  coexuHeHue nonydanu w3 (S)-tper-Oytun-2-((Tper-
Oy THIITUMETHIICHITIIIOKCH )METHIT )- 3 -LIUKJIONPOITHII- 5 -0KCO-5, 6-puruaponupuans- 1 (2H)-
kapbokcunara (Ilpome:xyrounoe coegunenue S8, 297 r, 7,78 MMOIb) MO METOMAMKE,
npuseneHHON Ay IlpomekyTounoro coeannenusi 10. Llenesoil npoaykT nosyyaiu B BUAE
KOpU4HeBaTO-0eskeBoro macina (2,74 r, 92%).
MC: 384 ES+ (C20H37N04S1)
'H IMP (300 MI', 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).

TIpomekyTOUHOEC coeHUHEeHHe 60: (2S.5R)-TpeT-0yTHia-5-(N-(aaaunaoxcu)-2-

HUTPodeHWICYIb(hoHAMUI0)-2-((TPEeT-0VTHIUM e THJICHINJIOKCH )METHT)-3-

HUKJ0NPOnuI-S,6-nurnaponupuani-1(2H)-kapooxkcuiaart

TBSO”

VYkazaHHO€ B 3aroyioBke coeamHeHue mnonydann w3 (2S,5S)-tper-OyTun-2-((Tpert-
Oy THIIAMMETHIICHITMIIOKCH )-METHT )-3 -LIUKJIOTIPOIIII-S-TUAPOKCH-S,6- TUTHAP OTTUPH T UH-

1(2H)-kap6okcunata (IIpome:xkyTrounoe coeaunenue 59, 2,74 1, 7,14 mmonp) u N-
(ammmnokcn )-2-aurpodensoncynbdonamun (1,85 r, 7,14 MMoIb) MO METOMKE, TPUBEIEHHOMN

1351 lpomeskyTounoro coequnerus 11. LleneBoil npoAyKT NoJy4anu B BUZIE€ CBETIIO-KEITOTO
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macna (3,19, 71%).

MC: 624 ES+ (C290H45N305SS1)

'H AAMP (300 MI', IMCO-de) &: 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).

IIpomekyTrouHoe coeuHeHHue 61: (2S.5R)-Tper-0vrHia-S-(N-(aaanaoxkcu)-2-

HUTPO(EeHIICYIb(OHAMHUIO0)-3-UHKIONPONII-2-(THIPOKCUMETH)-S,6-

aurnaponupuaus-1(2H)-kapooxcuiaar

Yka3zaHHOe B 3aroJioBke coenuHenue nonydanu u3 (2S,5R)-rper-OyTun-5-(N-(amiminokcn)-2-
HuTpodeHmcyrbpoHaMuio)-2-((Tper-0y THIAMMETHICUITUIOKCH )ME T )-3 - LIUKJIOTIPOTTHJI-
5,6-murnaponupunns-1(2H)-kapookcunara (Ilpomexyrounoe coexunenue 60, 3,19 r, 5,11
MMOJIb) TIO MeToauke, npuseneHHoil s Ilpomexxkyrounoro coenmHenusi 12. Ilenesoit
MPOAYKT MOJIy4Yasiv B BUIe KOpUIHEBaTO-0exeBoi nensl (2,35 1, 90%).

MC: 510 ES+ (C23H31N305S)

'H IMP (300 MI', 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).

TIpomekyTOUHOEC coeUHEeHHEe 62: (2S.5R)-5-(N-(ananjiokcu)-2-

HUTpodeHmICYIb(hoHaMua0)-1-(TpPeT-0YTOKCHKAPOOHMI)-3-nKaonponni-1,2,5,6-

TETPArHAPOMHPHIANH-2-KAPOOHOBAS KHCJI0TA

VYka3zaHHOE B 3aroJIOBKe coefnnHeHue nonydann u3 (2S,5R)-rper-Oyun-5-(N-(ammnoken)-2-
HUTPO(eHMICYTbPOHAMUIO0)-3 -LUKIIOMPONHII-2-(THAPOKCUMETHI )-S, 6-TUTUAPOTIUPU I H-

1(2H)-kap6okcunata (Ilpome:xkyTouHoe coexunenue 61, 2,35 r, 4,61 MMOJIb) IO METOAMKE,
npuseneHHoN s IlpomexyTouHoro coennHenus 13. LleneBol NpoAyKT NOaydYanu B BUAE

opamkeBoi nieHsl (2,28 1, 94%).
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MC: 524 ES+ (C23H20N309S)

IIpome:kyTOUHOEC coeuHeHHe 63: (2S.5R)-TpeT-0yTHia-5-(N-(aaanaoxkcu)-2-

HUTpo(deHuncyabdoHaMua0)-2-kap6aMouI-3-UHKJI0NPONHI-S,6- AU HAPONHPHIAHH-

1(2H)-xkapooxcunaar

VYkazaHHOe B 3aroysiopke coeauHeHue mnonydanu w3 (2S,5R)-5-(N-(ammmnokcn)-2-
HuTpodeHmicynbpoHamuno)-1-(rper-OyrokcukapOonmn)-3-uukiaonponuwi-1,2,5,6-
TeTparuapOnupuaAnH-2-kapOoHoBoH kuciaoTel (IIpome:kyTounoe coenunenue 62, 2,28 r, 4,35
MMOJIb) TIO MeToauke, npuseneHHOil s Ilpomexxkyrounoro coenmHenusi 14. Ilenesoi
NPOAYKT MOJTy4yau B Buze opankeBoi nensl (1,07 r, 47%).

MC: 523 ES+ (C23H30N403S)

'H IMP (300 MI', 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).

TIpomekyTOUYHOEC COeIUHEHHEe 64: (2S.5R)-5-(N-(ananjiokcu)-2-

HUTpodennacyabdoHamuao)-3-uuknonponui-1,2,5,6-TeTparuiponupuInH-2-

KapookcaMujg

0]

3, L

|
Ns

HoN

Yka3zaHHOE B 3aroJIOBKe coefnHeHue nonydanu u3 (2S,5R)-rper-OyTun-5-(N-(ammnokcn)-2-
HUTpOGeHWICY IbhoHAMUI0)-2-KapOaMOWIT-3 -LUKJIONPONII-S, 6-nuruaponupunu- 1 (2H)-
kapookcunara (IIpomexyrounoe coexunerHue 63, 0,932 r, 1,78 MMOIB) MO METOMAWKE,
npusefeHHoN 17 IlpomexyTouHoro coennHenus 25. LleneBol NpoAyKT NOdy4Yanu B BUAE
opamkeBoii nensl (0,518 r, 68%).

MC: 423 ES+ (C18H22N4O6S)

'H AAMP (300 MI', IMCO-de) &: 0,18 (m, 2H); 0,53 (m, 2H); 1,29 (m, 1H); 2,30 (m, 1H);
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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).

IIpome:xkvrounoe coeaunenune 65: (R)-S5-(anauaoxcuamMuHo)-3-mukiaonponu-1,2.5,6-

TeTPArHAPONUPHANH-2-KAPOOKCAMU

0

HzN X

H

VYkazaHHOe B 3arosiopke coeauHeHue mnonydanu w3 (2S,5R)-5-(N-(ammmnokcn)-2-
HUTpOodeHmICcynbpoHaMua0)-3-1ukionponui-1,2,5,6-rerparugponupuanH-2-kapookcamuaa
(ITpome:xxyTouHoe coequHeHue 64, 0,518 r, 1,23 mMMonb) MO METOAUKE, MPUBEAECHHON 1JIs
IIpome:xkyTouHoro coenuHenusi 26. lleneBoil MpoayKT MOJy4aau B BHUJIE CBETJIO->KEITOTO
macia (0,171 r, 59%). [IpoaykT npeacrasisii coOOH cMeCh IHACTEPEOMEPOB.

MC: 238 ES+ (C12H19N302)

'H AMP (300 MI';, IMCO-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).

IIpomexkyrounoe coeamHenue 66: (2S.5R)-6-(anamjaokcu)-3-muKIonponua-7-oxkco-1,6-

aua3zaouunka0[3.2.1Jokr-3-eH-2-kapooKcaMua

YKka3zaHHOE B 3ar0JIOBKE coequHeHne nony4ainu u3 (R)-5-(aimminokcnaMmuHo)-3 -IIUKJIOIPOTTHII-
1,2,5,6-rerparunponupunns-2-kapookcamuna (Ilpomexxyrounoe coexmnenue 65, 0,316 r,
1,33 mmonb) o Meroauke, npusenaeHHo 11 [IpomekyTounoro coenuHenus 27. Llenesoii
NPOAYKT rosyyanu B Buze Oecrsernoro macia (0,261 r, 74%)).

MC: 264 ES+ (C13H17N3053)

'H AMP (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).
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Hpumep 37: (2R)-mzonponua-2-(((2S.5R)-2-kapdaMmoni-3-mHKJI0NPONHJI-7-0Kc0-1,6-

auazadunmkao[3.2.1]okr-3-eH-6-un)oxcu)-2-gpropauerar

i
)’l,, A

Ipumep 38: (2S)-mzonponu-2-(((2S.5R)-2-kapoaMouni-3-mHKJIONPONHJI-7-0Kc0-1,6-

Aua3aduumkao[3.2.1]okr-3-eH-6-un)oxcu)-2-gpropauerar

]
)’/,, SN

o 0’2,/07/

K pactBopy (2S,5R)-6-(amnunokcu)-3 -uuKIonponii-7-okco-1,6-nuazadbunmkio[3.2. 1Jokr-3-

H,N

eH-2-kapbokcamuna (Ilpomexkyrounoe coenunenue 66, 0,15 r, 0,57 mmounb) B Meranone (3
MJT) P KOMHATHOM Temreparype nodasisiiu 1,3-mumerunbapoutypoyro kucioty (0,178 r,
1,14 wmmomb) wu Tterpakuc(tpudpenundocun)namaguii (0) (0,066 r, 0,06 MmoOIB).
PeakMoOHHYIO CMeCh EpeMELINBAIN P KOMHATHON TEMIIEPATYPE B TEUEHUE 2 4aCOB, 3aTEM
KOHLIEHTPUPOBAJIM C TOJyYEHHEM OpaHXeBoW MieHKH. OpaHKeBYHO TUIEHKY PacTBOPSUIH B
JIAM®A (4 mi). [lobasnsum kap6onat kamust (0,157 r, 1,14 mmonb) u u3onponui-2-0pom-2-
¢dropauerar (Ilpome:xkyTounoe coequnenue 18, 0,340 r, 1,71 Mmmonb). PeakinoHHy0 cMech
nepeMelnuBaId [P KOMHATHOH TeMmepaType B TEUEHHE HOYH, 3aTeM pa30aBisuiu
sTHNANeTaToM U ¢QubTpoBanu uepes 0,45 MKkM GUIBTP Ui yOAJIEHUs TBEPAOro KapOoHaTa
Kajust. PuiabTparT ABaXIbl MPOMBIBAIA CMECBIO paccoia M BOAbI B coOoTHoueHud 1:1.
Oprannyeckne BemlecTBa CYIIWIM Haa  cyabhaToM Maraus, QUIBTPOBAIH U
koHIeHTpupoBanu. [locme mnpoBemeHuss xpomarorpaduu Ha cummkarenae (0%-65%
STHIIALETAT/TEKCAHbI) IOJyYalld CMECh THACTepeoMepoB B cooTHowmeHnH 1:1, 166,3 mr, 86%.
Paznenenue nuacrepeoMepoB MPOBOAIIIN C TIOMOIIBIO oOpateHHo-(hazoBoit BOXKX (Atlantis
T3, 19 MM x 150 mm, 5 MM, 20%-40% aneronurpuna B Boae, 20 mi/mus, 15 mun). Tocre

nuoduusanmy nojydanu oba quacrepeoMepa B BUAe OeIbIX TBEPABIX BEIIECTB.
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Ipumep 37: (nepBblii amoupyemslii tuacrepeomep): 47,3 mr, 24%.

MC: 342 ES+ (C15H20FN305)

'H AMP (300 MT'i,, AIMCO-de) 8: 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).

Ipumep 38: (Bropoii anmoupyemslii nuacrepeomep): 49,8 mr, 26%.

MC: 342 ES+ (C15H20FN305)

'H AMP (300 MT'i,, AIMCO-de) 8: 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).

Ipumep 39: (2R)-31tna-2-(((2S.5R)-2-kap0amMoni-3-mUKJI0N PO HII-7-0KCco-1,6-

Aua3aonumkio[3.2.1]okr-3-eH-6-um)okcu)-2-dpropanerar

IIpumep 40: (2S)-3tia-2-(((2S.5R)-2-kap0aMoui-3-HKJIOOPONUI-7-0Kco-1,6-

anazadunmkao[3.2.1]okr-3-eH-6-un)okcu)-2-gpropauerar

K pacteopy (2S,5R)-6-(amnunokcn)-3-uukionponii-7-okco-1,6-nuazadbunmkino[3.2. 1Jokt-3-
eH-2-kapbokcamuna (Ilpomexyrounoe coequnenue 66, 0,2972 r, 1,13 mmonb) B Metanone (6
MJI) IPU KOMHATHOH Temnepatype nodasisumu 1,3-aumernnOapouryposyto kucnoty (0,352,
2,26 wmmonb) u Tterpakuc(tpudpenmndochun)namnaguit (0) (0,130 r, 0,11 mmomb).
PeakuMOHHYHO CMeCh EpeMELINBAIN IPYU KOMHATHON TEMIIEPATYPE B TEUEHUE 2 4aCOB, 3aTEM
KOHLIEHTPUPOBAJIM C TOJNY4EHHEM OpaHKeBoH MieHKH. OpaHXeBYIO TUIEHKY PacTBOPSUIH B

JIM®DA (6 mu). lobasnsimu kapOonar kamust (0,468 r, 3,39 mmons) u sTHiOpomdropanerar
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(0,534 mn, 4,52 mmonb). PeakunoHHYHO CMeCh NEpPeMEUIMBAIM B TEYEHHWE HOYU MpPHU
KOMHATHOU TeMITepaType, 3aTeM pa3daBsuu dTHUIaleTaToM U GpuibTpoBain yepe3 0,45 Mkm
bunbTp s yoaneHust TBepaoro kapbonara kanus. OUIBTPAT ABAKIABI MPOMBIBAIN CMECHIO
pacconma u BoAel B cooTHomeHnu 1:1. OpraHudeckue BelecTBa CYLIWIN HAaA CyJIbpaToM
MarHusi, GuUIBTPOBaIM M KOHIOeHTpuposaiu. [locne mnposenenus xpomarorpaduu Ha
cunukarene (0%-65%  sTunanerat/rekcaHbl) IOJNy4Yaldd CMECh JHACTEPEOMEPOB B
cootHowenuu 1:1, 3037 mr, 82%. Pasgenenue nuactepeomMepoB MPOBOAMIN C MOMOILIBIO
obpammenHo-pazosoit BOXKX (Atlantis T3, 19 mm x 150 MM, 5 mxm, 20%-40% areroHuTpHiIa
B Boze, 20 mu/muH, 15 muH). [Tocne nuodumnuszauuu nonydanu o0a AuacrepeoMepa B BUIE
OembIX TBEPbIX BEIECTB.

IIpumep 39: (nepBbIii amoupyemslii tuacrepeomep): 107 mr, 29%

MC: 328 ES+ (C14H18FN30:s)

'H AMP (300 MT'i, IMCO-de) 8: 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).

IIpumep 40: (BTOpO¥i 3moupyemsblii quacrepeomep): 110,9 mr, 30%.

MC: 328 ES+ (C14H18FN305)

'H IMP (300 MI', IMCO-de) &: 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-kap0aMonI-3-HHKJIONPONHI-7-0KC0-1,6-

ana3aduumKa0[3.2.1]okr-3-eH-6-un)oKcH)-2-PTOPYKCYCHON KHCJIOTHI JINTHEBAS COJIb

K pacTBopy (2R)-atun-2-(((2S,5R)-2-kapbamoni-3-uuKI0npomnui-7-okco- 1,6-
nuazaduukio[3.2.1]okr-3-eH-6-un)okcu)-2-propanerata (Ilpumep 39, 96,6 mr, 0,30 MMOIIB)
B TI'® (3 M) u Bome (1 M) mpu 0 °C moGasmsmu ruppokeun nutus (1M) (0,310 mo, 0,31

MMOJIb). PeakIIMOHHYI0 CMeCh BBIIEPKUBAIU Ha JIEASTHOW OaHe U MepeMelInBad B TeUSHUE



137

15 munyt. JJobasmsu emte 0,2 3xB. ruapokcuaa jutust. Croycts 15 munyT pH peakinoHHON
cmecu poBonwn a0 3HaueHus pH = 7 ¢ momompio 0,5 5. HCl. Cmech 3amopakuBanu u
TOGMIN3NPOBATIM C TONy4YeHHeM OnenHo-kenTroro Teepmoro Bemecta, 90,4 mr. Ilocne
nposeaeHus: odpamenHo-dazosoii BOXX (YMC Carotenoid 30, 19 mm x 150 MM, 5 MKwM,
conpsikerHas ¢ Synergi Polar RP, 21,2 mm x 100 mm, 4 MM, 0%-25% aneroHuTpuia B BOJE,
20 Ma/MuH, 5 MHUH) MOJy4YaJld YKAa3aHHOE B 3aroJIOBKE COEAMHEHHUE B BUE O€JIOro TBEPAOro
BelecTna, 45,9 mr, 52%.

MC: 300 ES+ (C12H14FN30s)

'H IMP (300 MI'u, JIMCO-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 (brs, 1H); 7,88 (br
s, 1H).

IIpumep 42: (2R)-2-(((2S.5R)-2-kap0amMonI-3-1HKJI0NPONHI-7-0KCc0-1,6-

Aua3a0uumKI0[3.2.1]oKT-3-eH-6-H1)oKcH)-2-PTOPYKCYCHOM KHCJIOTHI JIUTHEBAS COJIb

O

3.4

HoN

O O OH

O

K pacTBopy (25)-2-(((2S,5R)-2-kapOamMounI-3 -LUKIOMPOIUI-7-0KCOo- 1 ,6-
nnazaduukiio[3.2.1]okr-3-eH-6-un)okcu)-2-propykcycHoit kucinotsl (Ilpumep 40, 96,6 mr,
0,30 mmoub) B TT'® (3 mut) u Boge (1) npu 0 °C nobasnsimu rugpokcun jutust (1M) (0,310 mu,
0,31 mMmoinb). PeakMOHHYIO CMECh BBIIEPKUBAIM HA JIEASTHON OaHe M MepeMeInnBaif B
teueHue 15 munyT. JloOaBmsum eme 0,2 5kB. ruppokcuma jutus. Cnycts 15 munyt pH
peaknoHHON cMecu aoBomwin a0 3Hadenus pH = 7 ¢ momompero 0,5 H. HCl. Cwmech
3aMOPKUBAN M JTHOPUIN3UPOBAIH C TOJYYEHUEM OJIEAHO-JKENITOTO TBEPAOTO BEINECTBA,
90,6 wmr. ITocne nposenenus odpamerHo-pazosoit BOXKX (YMC Carotenoid 30, 19 mm x 150
MM, 5 MKM, compspkeHHas ¢ Synergi Polar RP, 21,2 mm x 100 mm, 4 mim, 0%-25%
alleTOHUTpHUIA B Bone, 20 MII/MUH, 5 MHUH) MOJIyYaId YKa3aHHOE B 3ar0JIOBKE COEUHEHHE B
Buze Oejoro TBepaoro Bemectsa, 41,2 mr, 45%.

MC: 300 ES+ (C12H14FN305)

'H AMP (300 MI', IMCO-de) &: 0,39 (m, 2H); 0,59 (m, 2H); 1,20 (m, 1H); 3,02 (m, 1H);
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3,82 (m, 1H); 3,98 (m, 1H); 4,24 (m, 1H); 5,24 (m, 1H); 5,90 (m, 1H); 7,31 (br s, 1H); 7,90 (br
s, 1H).

IIpumep 43: 2-(((2S.5R)-2-kap0aMoHJI-3-MHUKJIONPONHJI-7-0KC0-1,6-

Aua3a0MUMKI0[3.2.1]0KT-3-eH-6-H1)oKkcH)-2-PTOPYKCYCHOM KHCI0ThI IUTHEBAS COJIb

(2R)-2-(((28S,5R)-2-kapbamon-3-uuKIOnponuiI-7-okco- 1,6-nuazadburmkio| 3.2. 1 Jokr-3-eH-
6-un)okcn)-2-propykcycnyrokuciory (Ilpumep 41, 8 mr, 0,03 mmons) u (2S)-2-(((2S,5R)-2-
KapOaMOUJI-3 -LUKIIONPOMHI-7-0KCO- 1,6-nuazadbuuukiio| 3.2. 1 JokT-3-eH-6-1i1)oKkcH)-2-
¢dTopykcycnyto kucnory (Ilpumep 42, 8 mr, 0,03 MMOJIb) OOBETUHSIIN B SHTAPHOH POOHPKE.
Hobassnu Boay (1,5 mir). CMech 3aMOpaXxuBaIM U JTHOPHUIM3HPOBAIN C TIOTyYeHHEM Oesoro
TBEPAOTO BellecTsa, 16 Mr.

MC: 300 ES+ (C12H14FN305)

'H IMP (300 MI', 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).

IIpoMeRyTOYHOE coeMHeHHe 67: (1-u300ponuJI-2-MeTHJI-IPONuI )-2-0pom-2.,2-
audTopanerar
F
F O
Br)ﬂf
O

K  pactBopy  2,4-mumermnnenrad-3-oma (0,72 wmm, 5,17  wmmomp)u  N,N-
mumsonpormmTuiaamuaa (1,81 mu, 10,34 mmons) B AXM (20 mun) mpu 0 °C mo karusim
nobasysin 2-0pom-2,2-nudropanerwixnopun (0,49 mu, 5,17 mmonb). PeakimoHHy0 cMech
nepemernuBaiu npu 35 °C B TeueHue Houu. Peakunio ocranapmuBaiy nodasnenuem 10 mi 1
H. coJistHOH kucnoTel. Cron pasnensuin. OpraHn4yeckre BeecTBa IBaXKAbl IPOMBIBAJIH BOJOH,
OJHOKPAaTHO pPAaccojiOM, 3aTeéM CYLIMJIM Hajx CyiabpaToM MarHus, QUIBTPOBAIH U
KOHIIEHTPUPOBAIM C TOJYYEHHEM YKAa3aHHOTO B 3aroJIOBKE COCJUHEHHS B BHIE TEMHO-

opanxxeBoro macna, 1,95 r, konuu. HeounineHHoe BEIECTBO MCIMOIB30BAIM Ha CIEIYIOLIEH
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CTaI M.

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

Ipumep 44: (1-u3zonponuia-2-meruanponui)-2-[[(2S.5R)-2-kapoamoni-3-MeTHI-7-0KCO-

1,6-qua3zadunukno[3.2.1]okr-3-eH-6-unjoxcul-2.2-nudropanerat

K pactBopy (2S,5R)-6-runpokcu-3-merui-7-okco-1,6-muazadbumukio|3.2.1]okr-3-eH-2-
kapookcamuna (IIpomexyrounoe coeamnenue 193, 150 mr, 0,76 mmonb) B JIMDA (5
MJT) IPY KOMHATHOM TeMriepaType nodasisiin kapooHat kanus (210,27 mr, 1,52 mmonb) u (1-
U30MPONUI-2-MeTUiI-nipornun) 2-6pom-2,2-mudropanerar (IlpomexkyTouHoe coeanHeHue 67,
623,28 wmr, 2,28 mMMonb). PeakLMOHHYIO CMeCh INepeMeLIMBajId B Te4eHHe 4 YacoB INpH
KOMHaTHOM Temneparype. JloGasnsinu emme nBa sxBuBanenTa (1-U30Mponui-2-MeTHII-TIpOITII)
2-0pom-2,2-nudTopanertata U MEPEeMEIINBAINA PEAKIUOHHYID CMECh B TEUYEHHE HOYH MpU
KOMHATHOW Temreparype. PeakIMOHHYI0 cMech pa3OaBisuid STHIALETATOM U (PUIBTPOBAIH
Ui yRaneHus kapOoHaTa kaust. PuiabTpar TPYKIABI MPOMBIBAII CMECHIO Paccojia U BOJBI B
cootHommeHnu 1:1. Oprannueckue BeIecTBa CyLIMIN HaJ CYIb(paToM Maruus, QribTpoBaIN
u koHueHtpupoBanu. [locne mnposeneHust xpomarorpadum Ha cunukarene (0% - 15%
alleTOH/IUXJIOPMETaH) U JIMOGWIM3ALHMY TONyYalld YKa3aHHOE B 3aroJIOBKE COCTUHEHHE B
BUJIE€ CBETJIO-OPAHKEBOU JTUTIKOH rieHKH, 44,6 mr, 13%.

MC: 390 ES+ (C17H25FN30s)

'H AIMP (300 MI'u, IMCO-de) &: 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).

IIpomexyTouHoe coennHenue 68: okTui-(2R)-2-6pom-2-propanerar
F

Br/'}( O~
0O

K  cycnensun  (2R)-2-6pom-2-pTopykcycHoit  kucnotel,  (1S)-1-penmmsTanamuna
(ITpome:xyTouHnoe coexuHenmne 168, 6428 wmr, 2,31 mmonb) u 1-okranona (554 wmr, 5,78

mMmonb) B JAXM (9 M) mpum KOMHATHOH TeMmmeparype IO KamsiM —J00aBisiuiu
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xaoprpumetmiicunad (1,19 v, 9,39 mmone). CycneH3usi mpeBpainajach B pacTBOp H €€
nepeMeIuBaIi B TEUCHNE HOUM IIPU KOMHATHOH Temreparype. PeakImOHHYI0 CMeCh TPIIKIBI
npoMbIBaH Booi. OpraHnveckue BEIecTBa CyIUIN Ha/l CYIb(paToM MarHus, GUiIbTpOBaIH
u kounenrpupoBanmu. Ilocne mnposenenuss xpomarorpadum ©Ha cunukarene (0%-10%
STHJIALIETAT/TEKCAHbI) MOJyHald YKa3aHHOE B 3arojIOBKE COEAMHEHHE B BUAE OECIBETHOM
KUIKOCTH, 554,9 mr, 89%.

'H AMP (300 MI'u, CDCl3-d) 8: 0,84 (m, 3H); 1,24 (m, 10H); 1,61 (m, 2H); 4,22 (m, 2H);
7,25 (d, 1H).

IIpumep 45: okTHJI-(2R)-2-[[(2S.5R)-2-xkap0aMon.i-3-MeTHJI-7-0Kc0-1,6-

Aua3aduumkao[3.2.1]okr-3-eH-6-unjoxcul-2-gpropauerar

K  pactBopy  (2S,5R)-6-runpokcu-3-metu-7-okco- 1,6-auazadunmkino[3.2. 1]okr-3-eH-2-
kapbokcamuna (Ilpomexxkyrounoe coequnenue 193, 150 mr, 0,76 mmonb) B 1,4-nuokcane (4
wi) u JJM®PA (0,5 mn) noGasnsimu okTui-(2R)-2-0pom-2-dropanerar (Ilpomexyrounoe
coeaunenue 68, 0,09 mu, 2,06 MMoJIb). PeakiinoHHy 0 cmech oxnaxaanu 10 0°C u o karmisim
nobGasysiin DBU (0,11 mui, 0,76 MMoub). PeakiIOHHYIO cMeCh nepeMeInnBaiu B TeueHune 10
MHHYT, 3aTeM pa30aBIsUIM 3TUIIALIETATOM U TPIDKABI IPOMBIBAJI CMECHIO PAccoJia M BOIBI B
cootHommeHnu 1:1. Oprannueckye BeIecTBa CyLIHIN Ha CYIb(paToM MarHus, QribTpoOBaIN
U KOHLIEHTPUPOBAJIH C TIOJy4eHUEM OpaHkeBoro mMacina. Ilocie nposenenus xpomarorpaduu
Ha cwkarene (0%-60% sSTunanerat/rekcaHbl) TMOJyYalid YKAa3aHHOE B 3aroJIOBKe
coeMHEHHne B BUIe OIOro TBepAoro Bemectsa, 247,9 mr, 84%.

MC: 386 ES+ (C18H23FN305)

'H AMP (300 MT'ir, IMCO-de) 8: 0,86 (m, 3H); 1,25 (m, 10H); 1,59 (m, SH); 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).

IIpomexyTouHoe coennHenue 69: okTui-(2R)-2-6pom-2-hTropanerat

O
Br/H( ~

0]
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VYka3zaHHOE B 3arojIoBKe coeanHeHue nonydanu u3 (2R)-2-0pomM-2-pTopyKCyCHON KHCIOTHI,
(1S)-1-penmmsranamuna (Ilpome:kyrounoe coenumHenue 168, 526,2 wmr, 1,89 mmonb) u
meraHona (260 mr, 5,68 MMoip) cornacHo MeTonuke 1ist IlpomeskyTouHOro coenuHeHust 68
¢ ToJiy4eHreM 0eoro Macia/Teepaoro Bemectsa, 260 mr, 80%.

'H SIMP (300 MT'w, CDCl3-d) 8: 3,84 (s, 3H); 6,52 (d, 1H).

IIpumep 46: meTna-(2R)-2-[[(2S.5R)-2-kapoamoni-3-MmeTHI-7-0KC0-1,6-

aua3aduumkao[3.2.1]okr-3-eH-6-unjoxcul-2-gpropauerar

N

O
O
O¥'”-n

Yka3aHHOe B 3arojioBKe coeuHeHue noiayqanu us (2S,5R)-6-runpokcu-3-metun-7-okco-1,6-
nuazaduiukio[3.2.1]okr-3-eH-2-kapbokcamuna (Ilpomexkyrounoe coenunenue 193, 120 mr,
0,61 mmonp) u metun-(2R)-2-6pom-2-¢propanerara (Ilpomexyrounoe coennnernue 69, 0,09
mi, 1,52 mmonb) cornmacuo meronuke st [ipumepa 45 B Bune 6enoii nensl, 81,2 mr, 46%.
MC: 288 ES+ (C11H14FN305)

'H AMP (300 MI'i, IMCO-de) §: 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).

IIpomexyTouHoe coennnenue 70: anana-(2R)-2-6pom-2-dropauerar
F

Br/H(O\/\

0]

Yka3zaHHOE B 3arojIoBKe coeanHeHue nonydanu u3 (2R)-2-0pomM-2-pTopyKCyCHON KHCIIOTHI,
(1S)-1-penmmrranamuna (Ilpome:xkyrounoe coenuHenue 168, 510 wmr, 1,83 mmomnb) wu
ammuiosoro crmpta (0,37 mn, 5,5 mmonb) cornacHo Meronuke s IIpomekyTo4HOro
coeauHeHus 68 ¢ monyueHnem OecuseTHoM x)uakoctu, 100 mr, 28%.

'H SIMP (300 MT'w, CDCls-d) &: 4,71 (m, 2H); 5,31 (m, 2H); 5,86 (m, 1H); 6,55 (d, 1H).

IIpumep 47: aaania-(2R)-2-[[(2S.5R)-2-kapoamMmoni-3-MmeTHI-7-0KC0-1,6-

auazadunmkao[3.2.1]okr-3-en-6-unjoxcul-2-gpropauerar
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VYka3zaHHOE B 3aroJIOBKe coefrHeHue nonydanu u3 (2S,5R)-6-runpokcu-3-merui-7-okco-1,6-
nuazabunukio[3.2.1]okr-3-en-2-kapbokcamuna (Ilpomesxkyrounoe coenmnenue 193, 50 wr,
0,25 mmonb) u ammmi-(2R)-2-6pom-2-propauerara (Ilpomexyrounoe coenmHenue 70, 100
mr, 0,51 mmonb) cornacuo meronuke st llpumepa 45 ¢ nonyuenuem 6enoit nensl, 61,3 mr,
77%.

MC: 314 ES+ (C13H16FN305)

'H AMP (300 MI'u, IMCO-de) : 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).

IIpome:xkyTouHoe coennHernue 71: mponui-(2R)-2-6pom-2-ropauerar
F

Br/H(O\/\

0]

YkazaHHOe B 3arojioBKe coearHeHue nonydanu u3 (2R)-2-0pomM-2-pTopyKCyCHOM KHCIOTHI,
(15)-1-¢penmmrranamuna (Ilpomexxkyrounoe coeaxunenue 168, 4449 mr, 1,6 mmonb) u 1-
nponanona (0,3 mi, 4 MMoIb) coriiacHo Metonuke st [lIpoMe:kyTouHoro coenuHeHus: 68 ¢
nosiyueHueM OecuBeTHO sxuakocTh, 318 mr, 100%.

'H SIMP (300 MT'u, CDCls-d) &: 0,92 (t, 3H); 1,67 (m, 2H); 4,19 (m, 2H); 6,51 (d, 1H).

IIpumep 48: nponi-(2R)-2-[[(2S.5R)-2-kapoamMoni-3-MmeTHjI-7-0kco-1,6-

anazadunmkao[3.2.1]okr-3-en-6-unlokcul-2-gpropauerar

Yka3zaHHOE B 3ar0JIOBKe coeinHeHHe nonydanu u3 (2S,5R)-6-runpokcu-3-metui-7-okco-1,6-
nuazabunukio[3.2.1]okr-3-en-2-kapbokcamuna (Ilpomexkyrounoe coenunenne 193, 150 mr,

0,76 mmonb) u mponui-(2R)-2-6pom-2-dropanerara (IlpomexkyTounoe coenmHeHue 71,
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302,78 wmr, 1,52 mmoib) cornmacHo meronuke aisi [ipumepa 45 ¢ nonydeHuem Oemoii TUMKOH
nienbl, 156 mr, 65%.

MC: 316 ES+ (C13H18FN305)

'H AMP (300 MTI'ti, IMCO-ds) §: 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).

IIpome:xkyTouHOe coenrHeHue 72: n300yTua-(2R)-2-6pom-2-propanerar

ok

0]

VYkazaHHOE B 3arojIoBKe coeanHeHue nonydanu u3 (2R)-2-0pomM-2-pTopyKkCyCHOM KHCIOTHI,
(15)-1-¢penmnsranamuna (Ilpomexkyrounoe coenmnenue 168, 4875 mr, 1,75 mmons) u 2-
metwmi-1-ponanona (0,4 wmu, 4,38 Mmonb) cormacHo Mmeromguke st IIpomexyTodHoro
coenuHeHus1 68 ¢ monyueHnem OecuBETHON skuakocty, 373 mr, 100%.

'H AMP (300 MI'w, CDCls-d) §: 0,91 (d, 6H); 1,97 (m, 1H); 4,00 (m, 2H); 6,51 (d, 1H).

Ipumep 49: n300vTHIaI-(2R)-2-[[(2S.5R)-2-kapoamouni-3-MmeTuJI-7-0Kco-1,6-

ana3aduumkao[3.2.1]okr-3-en-6-unloxcul-2-dpropauerar

I~ F
o 0 0

A
Yka3zaHHOE B 3ar0JIOBKe coeinHeHue nonydanu u3 (2S,5R)-6-runpokcu-3-metui-7-okco-1,6-
nuazabunukio[3.2.1]okr-3-en-2-kapbokcamuna (Ilpomexkyrounoe coenunenue 193, 150 mr,
0,76 mmonb) u u300yTwi-(2R)-2-6pom-2-propauerara (IlpomexkyTounoe coexuHenue 72,
372,73 wr, 1,75 mmoib) cornacHo meronuke aiisi [ipumepa 45 ¢ nonydeHreM OeJiol JTUIKOM
nenbl, 161 mr, 64%.
MC: 330 ES+ (C14H20FN30s)
"H AMP (300 MI'i, IMCO-de) 8: 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, 1H).

IIpomexyTouHoe coennHenue 73: 6yTua-(2R)-2-6pom-2-propanerar
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F
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)
VYkazaHHOE B 3arojIoBKe coeanHeHue nonydanu u3 (2R)-2-0pomM-2-pTopyKCyCHON KHCIOTHI,
(1S)-1-penmmranamuna (Ilpome:xxkyrounoe coenmnenue 168, 400 mr, 1,44 mmonb) u 1-
oyranoma (0,33 mi, 3,6 Mmmonb) cornacHo Meroauke st [l pomexkyTouHoro coennnenusi 68
C TIOJIy4eHreM OeCIIBETHON KUAKOCTH, 322 MT, KOJIHY.
'H IMP (300 MTI'i, CDCls-d) 8: 0,88 (t, 3H); 1,33 (m, 2H); 1,65 (m, 2H); 4,23 (m, 2H); 6,50
(d, 1H).

IIpumep 50: ovria-(2R)-2-[[(2S.5R)-2-xkapoaMoni-3-MeTHI-7-0Kc0-1,6-

Aua3aduumkao[3.2.1]okr-3-en-6-uajoxcul-2-gpropauerar

0)

N

VYka3aHHOe B 3arojioBke coenuHeHue noiayqanu us (2S,5R)-6-runpokcu-3-metun-7-okco-1,6-

(@)
(@)
0P

nuazabunukio[3.2.1]okr-3-en-2-kapbokcamuna (Ilpomexkyrounoe coenunenue 193, 150 mr,
0,76 mmomnb) u Oytun-(2R)-2-6pom-2-¢ropanerata (IlpomexkyTounoe coexuHeHue 73,
322,49 wr, 1,51 mmosb) cornacHo metonuke aisi [ipumepa 45 ¢ nonydeHuem Oemoi TUMKOH
nienbl, 198 mr, 79%.

MC: 330 ES+ (C14H20FN305)

'H AMP (300 MT'1i, IMCO-de) §: 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).

IIpomexyTouHoe coennHenue 74: neHTHI-(2R)-2-6pom-2-dropauerar
F

Br)ﬁ(o\/\/\

O

VYka3zaHHOE B 3arojIoBKe coeanHeHue nonydanu u3 (2R)-2-0pomM-2-pTopyKCyCHOM KHCIOTHI,
(1S)-1-penmmsranamuna (Ilpome:xkyrounoe coeaunenue 168, 4742 mr, 1,71 mmonn) u 1-
neHTanona (0,46 mu, 4,26 MMoJb) corjiacHO Meroauke st [l poMeRyTOYHOro coeIHHEHHs

68 c moy4yeHreM OeCBETHOM KUIKOCTH, 363 mr, 93%.
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'H AMP (300 MI'y, CDCls-d) 8: 0,88 (m, 3H); 1,28 (m, 4H); 1,60 (m, 2H); 4,17 (m, 2H); 6,45
(d, 1H).

IIpumep 51: nenTHiaI-(2R)-2-[[(2S.5R)-2-kapoamoni-3-MmeTuJi-7-0kco-1,6-

auazadunmkao[3.2.1]okr-3-eH-6-unloxcul-2-gpropauerar

Yka3aHHOe B 3arojioBKe coeuHeHue noiayqanu us (2S,5R)-6-ruapokcu-3-metmn-7-okco-1,6-
nuazabunukio[3.2.1]okr-3-en-2-kapbokcamuna (Ilpomexyrounoe coenunenne 193, 150 wmr,
0,76 mmonp) u meHTUI-(2R)-2-6pom-2-dpropauerara (Ilpome:xkyrouHnoe coeaunenue 74,
362,73 mr, 1,6 Mmonb) corsiacHo Metonuke asi [lpumepa 45 ¢ monyueHHeM JIMIKOH Oenoi
neHbl, 225 mr, 86%.

MC: 344 ES+ (C15H22FN305)

'H AMP (300 MTI'ti, IMCO-de) 8: 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).

IIpome:xkyTouHoe coennHenne 75: rekcui-(2R)-2-6pom-2-dpropanerar

Br/H(O\/\/\/

0]

Yka3zaHHOE B 3arojIoBKe coearHeHue nonydanu u3 (2R)-2-0pomM-2-pTopyKCyCHOH KHCIIOTHI,
(15)-1-penmmrranamuna (Ilpome:xkyrounoe coeaunenue 168, 400 wmr, 1,44 mmonb) u
rekcunooro crmpta (0,45 mu, 3,6 MMmoub) cornacHo Mmeronuke it Ilpome:kyTouHOro
coeauHeHus 68 ¢ momyyeHnem OecrBeTHOM )uaAKocTH, 313 mr, 90%.

'"H AMP (300 MI'u, CDCl3-d) §: 0,86 (m, 3H); 1,22 (m, 6H); 1,59 (m, 2H); 4,17 (m, 2H); 6,45
(d, 1H).

Ipumep 52: rexcuia-(2R)-2-[[(2S.5R)-2-kapoamoni-3-MmeTuJI-7-0kco-1,6-

auazadunmkao[3.2.1]okr-3-en-6-unjoxcul-2-gpropauerar




146

VYka3zaHHOE B 3aroJIOBKe coeHeHHe nonydanu u3 (2S,5R)-6-runpokcu-3-merui-7-okco-1,6-
nuazabunukio[3.2.1]okr-3-en-2-kapbokcamuna (Ilpomexyrounoe coenunenne 193, 150 mr,
0,76 mmonb) u rekcui-(2R)-2-6pom-2-propaunerara (IlpomekyTouHoe coeauHeHue 75,
313,62 wmr, 1,3 mmoib) cornacHo Metonuke st Ilpumepa 45 ¢ momyueHueM UKo Oenoi
nienbl, 224 mr, 82%.

MC: 358 ES+ (C16H24FN30s)

"H SAMP (300 MI'u;, IMCO-de) 8: 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).

IIpome:kyTouHOE coenrHenye 76: 1-X10p3THIAN3ONPONUIKAPOOHAT
ClTO\ﬂ/O\(
O

K pacrBopy 2-npomnanona (0,64 mu, 8,39 mmons) u nupuauna (0,79 min, 9,79 mmornb) npu -

78°C no xarusam gobasnsum 1-xnopatixiaopdopmuar (0,76 mi, 6,99 mmonsb). PeakinonHoM
CMECH JaBaJld MEIJICHHO HAarpeTbCsi NO KOMHATHOH TemrepaTypbl U IepeMellnBaliiu €€ B
TE€YeHHEe HOYM. PeaklMOHHAash CMeCh MpeBpallajach B TBEPAbIA OeNblii CryCTOK M ObLIa
noABeprayra 00paboOTKe yJIbTPa3BYKOM B JuxjiopmeraHe. [lonydeHHYH CyCHEH3UIO
KOHLIEHTPUPOBAIM U PACTBOPsUIM Oejioe TBEpAOe BEINEeCTBO B ATHJIALETATE, U MPOMBIBAIH
BOJIOM U paccosioM. OpraHuYecKHe BEIeCTBa CYIIUIN Ha/l CYJIb(paToM MarHus, (GUIbTPOBAIH
Y KOHLEHTPUPOBAJU C TIOJYYCHUEM YKA3aHHOTO B 3ar0JIOBKE COEIMHEHUS B BUze OeCIBETHON
skunkocty, 1,29 1, 99%.

'H SIMP (300 MT'u, CDCls-d) &: 1,35 (m, 6H); 1,84 (d, 3H); 4,96 (m, 1H); 4,44 (m, 1H),

IIpumep 53: 1-m30nponoKCHKAPOOHHMIOKCHITHI-(2R)-2-[[(2S.5R)-2-kapbamoni-3-
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MeETHJI-7-0KCO0-1,6-n11na3a0nuukia0[3.2.1]okT-3-eH-6-nj1]okcu]-2-propaunerar

y

P N

o] 0/5//07/0 5

’ T
O

K pactBopy (2R)-2-[[(2S,5R)-2-kapbamonin-3-meTuin-7-okco-1,6-quazabunukiol3.2. 1 Jokr-3-
eH-6-unlokcu]-2-¢propykcycuoit kucnorsl (Ilpumep 4, 194,46 wmr, 0,71 mmonsb), N,N-
numsonpormmndTIiiaMuda (0,12 myi, 0,71 mmomb) u  1-xjopatunusonponmikapOoHaTa
(ITpome:xyTouHoe coexunenue 76, 237,15 mr, 1,42 mmons) B IM®PA (5 mut) nmpu KOMHATHOH
Temrepatype polaBimsn Terpadytwixijopun ammonus (162,22 wmr, 0,71 mmonb).
Peakimonnyo cmech HarpeBanu npu 40 °C B TeueHHE OKOJIO 4 4acoB, 3aTeM pa3OaBisiiu
STUJIALIETATOM M JBaXKAbl MPOMBIBAJIM CMECBIO paccojia U BOABI B COOTHOmeHuu 1:1.
OpraHnueckre BEIecTBa Cy N Haf CYJIb()aToOM Maruus, GUiIbTPOBAIN U KOHLIEHTPHUPOBAJIH
C TOoJIyueHHeM opaHxeBoro mMacia. Ilocne nposenenus xpomarorpadun Ha cunukaresne (0%-
50% osTunanerar/reKkcaHbl) MOJyYald YKa3aHHOE B 3arojiOBKE COEJUHEHHE B BHIE CMECH
auacTepeoMepoB B cooTHotnenuu 1:1, B Bune Oenoii newsl, 33,2 mr, 11%.
MC: 404 ES+ (C16H22FN305)
'H IMP (300 MI', 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).

IIpumep 54: (2R)-0en3nia-2-(((2S.5R)-2-kap6amouni-3-MmeTui-7-0xco-1,6-

anazadunmkao[3.2.1]okr-3-eH-6-un)okcu)-2-gpropauerar

DBU (8,83 mu, 58,57 mmois) B IM®PA (30 mu) o karutsiM godasisiim k pactsopy (2S,5R)-6-
THIPOKCH-3-MeTUJI-7-0KCo-1,6-nmnazadurukio[ 3.2.1]okT-3-eH-2-kapOokcamuia

(ITpome:xxyTounoe coeguHenue 193, 10,5 r, 53,25 mmonp) u (R)-Oen3mn-2-6pom-2-
¢dropanerara (Ilpomexkyrounoe coennnenue 171, 14,47 r, 58,57 mmonb) B JIMPA (100 mn)

npu -40°C B Teuenne 30 MuHyT B atMoc(epe azota. IlonydeHHbIH pacTBOp NepeMenInBaIn
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npu -40°C B TeueHue 30 MUHYT, 3aT€M PEAKIUIO OCTAHABIMBAIHN foOaBieHneM BoabI (15 mi).
Peakimonnyro cmech 3kcTparupoBaiu stuianeratom (3 x 20 wmn). OObenuHeHHbBIE
OpPTraHUYECKHE BEIECTBA MPOMBIBAIH paccoioM (3 x 20 mut), CyLImiy Haj Cyab(paroM HaTpHs,
¢unbTpoBanu u koHueHTpuposanu. [locne nposenenus xpomarorpaduu Ha cunukaresne (0%-
40% sTunanerat/meTpoieHbIN 3puUp) MOTydaal YKa3aHHOE B 3ar0JIOBKE COSUHEHUE B BHIE
Oenoro TBepAOTrO BewecTna, 8,8 T, 45%.

MC: 364 ES+ (C17H18FN30s)

'H AMP (400 MT'i, JIMCO-de) &: 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).

IIpome:kvrounoe coeauHenue 77: (2S.5R)-6-[rper-0yrua(aumerna)cuanialoxcu-3-

MeTHJI-7-0Kc0-1,6-1Ha3a0nuKI0[3.2.1]JoKkT-3-eH-2-Kap0oOHOBAs KHCJI0TA

O
J.

N

P’

o) ‘OTBS

HO

K  pactBopy  metun-(2S,5R)-6-[TpeT-OyTrin(AuMeTHIT)CHITNIT | OKCH-3 -MeTHII- 7-0KCO-1,6-
nuazabunukio[3.2.1]okr-3-en-2-kapookcunara (Ilpomexxkyrounoe coenmunenue 185, 5385
mr, 1,65 mmons) B DCE (3 mu) B mpoOupke ajii MUKPOBOJHOBOH me4yn oObeMom 20 Mt
no0aBsUIM TUAPOKCUA TpuMeTwiojosa (477,17 mr, 2,64 MMonb). Peakuuio mpoOBOIMIN B
MHUKPOBOJIHOBOM Te4H B TedeHue 2 yacoB npu 80 °C. Yagansiim paCTBOPHUTENb U PACTBOPSUIIH
MOJTYYEHHBIM OCTATOK B 3TUjIalieTaTe W Tprkabl npombiBaiu 0,01 H. pacTBOpoM OucysbdaTa
KaJIMsi U OMHOKPATHO — paccojioM. OpraHn4ecKre BeIecTBa CyIIWINA Haj CyIb(paToM HATPHs,
(UIBbTPOBAIH U KOHLEHTPUPOBAIU C MOJYYSHUEM OpaHkeBou neHsl, 649 mr, 100%.

MC: 313 ES+ (C14H24N204S1)

'H AMP (300 MI'u, IMCO-de) 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).

IIpome:xkvrounoe coennuenue 78: 2-[2-[(2S.5R)-6-[Tper-0vrua(aumerna)cuanialoxcu-3-

MeTHJI-7-0KCc0-1,6-1na3a0uuuKa0[3.2.1JokT-3-eH-2-kapoouui|ruapazuuol-2-oxco-

0 0
N
H,N N X
o} N

N\
0 OTBS

alueTaMHua
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K pacTBopy (2S,5R)-6-[ TpeT-Oy TUII( IUMETHLIT ) CUITHIT | OKCH-3 -MeTHJI-7-0KCO- 1,0~
nna3adurmkio[3.2.1]okr-3-eH-2-kapOboHoBoii kucnotsl (IIpomeskyTouHoe coenunenue 77,
397,5 mr, 1,02 mmons) B AM®A (6 mi) npu 0°C nobasnsiinu ruapasu OKCAMUHOBOIN KHCIIOTBI
(209,83 wr, 2,04 mmons), HATU (387 wmr, 1,02 mmonb) u N,N-guusonpommnTiwiamus (0,57
w1, 3,26 MMouib). PeakiiMoHHYI0 CMeCh IepeMeIInBaIi B TeueHue | Jaca, 3aTeM pa3daBisim
STUJIALIETATOM M OAHOKPATHO NMPOMBIBAIN HACBHIIIEHHBIM PAacTBOPOM OMKapOOHATa HATpHS.
Bonsblil pacTBOp cozmepskali 4acTb NMPOAYKTA U OBUI MOABEPTHYT ONHOKPATHOH 3KCTPAKIIUH
stunaneratoM. OObeIUHEHHbIE OPTaHUYECKUE BELIECTBA CYIIMIHM Haja Cyjib(paroM MmarHus,
¢unbTpOBaIM M KOHIEHTPHUPOBAIM C MOJydYeHHEeM >kenroro macna. Ilocne mpoBeneHus
xpomarorpapuu Ha cunukarene (0%-5% wMeraHoN) mojydanu yKa3aHHOE B 3arojiOBKe
COEIMHEHHE B BUE CBETJIO-XKEJITOrO TBEPAOro BellecTna, 142 mr, 35%.

MC: 398 ES+ (C16H27N505S1)

'H AMP (300 MI'i, JIMCO-de) 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).

IIpome:xxkyrounoe coequnenue 79: 5-[(2S.5R)-6-|rper-ovrua(aumerna)cuanialoxcu-3-

MeTHJI-7-0KCc0-1,6-1uazadounukaol3.2.1Jokr-3-en-2-ual-1.3.4-okcagmuazon-2-

KapookcaMujg
0

HzN\g\
70O

N‘ /)’/

N
N
o//";N

K pacTBopy 2-[2-[(2S,5R)-6-[ TpeT-OyTrn( AMMETHIT ) CHITHJI | OKCU-3 -METHII-7-0KCOo-1,6-

‘OTBS

nua3abunukio[3.2. 1]okr-3-eH-2-kapOouun ruapasuno |-2-okco-arneramun (IlpomeskyTounoe
coenunenue 78, 142 mr, 0,36 mmodb) B JIXM (6 Mi1) mpu KOMHATHOM TeMIiepaType 100aBIIsun
4-autpodenzoncynbdonmnxiopun (79,17 mr, 0,36 mmonb) U N,N-TUH30MPONMIATHIAMIH
(0,19 mn, 1,07 mmonb). PeakirioHHast cMech ipuoOpeTasa JKenThld [BET U e TepeMeLTnBaIN
B TeyeHne 30 MHUHYT, 3aTeM pa30aBsUId OUXJIOPMETAHOM M TMPOMBIBAJH PACCOJIOM.
Opranndeckie BeLIECTBa CYIIMIN HAJ CYJIb()aTOM Maraus, QUIBTPOBATIH U KOHLEHTPUPOBAIN
C TIOJIy4YeHHeM oparkeBoro mMacina. Ilocne nmposenenus xpomarorpadpuu Ha cunukarene (0%-
5% MeraHOJN/AMXJIOPMETaH) TMOJyYald YKAa3aHHOE B 3aroJIOBKE COETUHEHHE B BHIE

opankeBol nieHsbl, 93,8 mr, 69%.
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MC: 380 ES+ (CisH25N5045S1)
'H AMP (300 MTI'1i, IMCO-ds) §: 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).

IIpoMeRVTOYHOE coeqHeHHe 80: 5-[(2S.5R)-6-ruapoxcu-3-MmeTHI-7-0KCc0-1,6-

aua3zaonuukaof3.2.1]Joxr-3-en-2-nil-1,3.4-oxcaanas3o-2-KapooKCcaAMH

)

HZN&
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X

K pacTBopy 5-[(2S,5R)-6-[ TpeT-OyTrn( AMMETHIT ) CHITHIT | OKCH-3 -MeTHJI- 7-0KCO-1,6-
nnazabuuukio[3.2.1]Jokr-3-en-2-un)-1,3,4-okcanuaszon-2-kapbokcamuna (Ilpomexyrounoe
coequHenue 79, 267,6 mr, 0,71 mmonb) B sTunauerare (6 mi) nobasysiin HF-nupunusa (0,04
mi, 1,41 MMonb). PeakIiMoHHY0 CMeCh epeMeIInBaIi B TeUeHHe 2,5 4acoB, 3aTeM J00aBIIsUIH
eme 2 3xB. HF-nupuanza u nepemernpany peakLIMOHHYIO CMECh B TEYEHHUE €11le OJJHOTO Haca.
Peak1inoHHy10 cMeCh KOHLIEHTPUPOBAJIU C TIOJYUYEHHUEM YKa3aHHOTO B 3ar0JIOBKE COEIUHEH s
B BUJIE KOPUYHEBATO-0€KEBOrO TBEPAOIO BelecTBa, 245 mr, 99%.

MC: 266 ES+ (C10H11N504)

'H AMP (300 MI'i, IMCO-de) §: 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).

IIpoMeRyTOYHOE coeHHeHHe 81: >ytua-(28)-2-[[(2S.5R)-2-(5-kapoamoun-1,3.4-

OKCAANA30J-2-11)-3-MeTHJI-7-0KCc0-1,6-n1nazadunukaol3.2.1Jokr-3-eH-6-ualoxcul-2-

ShTO panerart

K pacrBopy 5-[(2S,5R)-6-runpokcu-3-meTmi-7-okco-1,6-auazabunmkino[3.2. 1]okr-3-eH-2-
wil-1,3,4-okcanuason-2-kapookcamuna (Ilpome:kyrounoe coenunenue 80, 176,8 mr, 0,67

mMMoJb) B JIM®PA (5 M) nobasnsimm >1rn-(2S)-2-6pom-2-propauerar (0,16 mi, 1,33 mmonb)
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u kapboHar xanmus (276,39 mr, 2 MMoib). PeakIiMOHHYIO CMeCh MepeMeIInBaIi B TEUEHHE 2
4acoB, 3aTeM pa30aBIsIM STHIALETATOM, (DUIBTPOBATM M TPHXKIBI MPOMBIBATIH CMECHIO
paccona u BoAel B cooTHomeHnu 1:1. OpraHudeckne BellecTBa CYIIWIN HAA CyJIbhaToM
MarHusi, (pUIbTPOBaNM M KOHLEHTPUPOBAIHM C TOJydeHueM skenroro Macna. [locne
npoBeneHust xpomatorpapun Ha cumkarene (0%-70% sTunanerat/reKcaHbl) MOJyYalld
YKa3aHHOE B 3arojIOBKE€ COEIUHEHHE B BHJE CBETJIO-XKENTOW IUIeHKH, 66,8 wmr, 27%.
CoenuHeHne npeacTaBisuio cOO0M CMeCh TUACTEPEOMEPOB B COOTHOIIEHUH 7:3.

MC: 370 ES+ (C14H16FN50¢)

'H AMP (300 MI'u, IMCO-de) 8: 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).

Hpumep 55: 2-[[(2S,.5R)-2-(5-kapoamon.i-1,3.4-oxcaauaso-2-u)-3-MeTHI-7-0Kco-1,6-

ANa3a0MuMKJI0[3.2.1]0KT-3-eH-6-nia]okcH]-2-PTOPYKCYCHOH KHCJIO0ThI JIUTHEBAS COJIb
O
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K pacrBopy a1un-(2S)-2-[[(2S,5R)-2-(5-kapbamoni-1,3,4-0kcannaszomn-2-ui)-3-MeTHi-7-
okco-1,6-nuazadbunmkio[3.2.1]okr-3-eH-6-un|okcu]-2-pTopamerara (ITpome:xkyTOUHOE
coenunenue 81, 66,8 mr, 0,18 mmomnp) B TT'® (1 mur) u Boze (0,5 mu) mpu 0 °C nobapinsiu
ruapokcun autus (0,18 mu, 0,18 Mmmonp). PeakinoHHY0 cMech epemMernBaiy B TeueHue 10
mMuHyT. Jlobasssuiu etre 0,5 sxBuBaneHTa rugpokcuna gutust. Crycts 10 MUHYT peaKIIMOHHYIO
cMechb oOpabarbBasii eme 0,5 SKBUBAJIEHTAMM THUAPOKCHIA JIUTHA. PEakIMOHHYIO CMeCh
nepememuBaiu B TeueHue 20 MuHYT, HeWrpanmuzoBamu poOaienwem 0,5 H. HCI,
3aMOpPXUBAIN U JIMOPHINU3UPOBAIN C TOJYYSHHUEM JKENTOro TBepAoro semectsa. [locie
nposeneHus: ooparenHo-pazosoii ISCO (50 r RediSep Gold C18, 100% Boasl, 4 MuH; 3aTeM
0%-50% aneToHUTPWIT/BOAA) TIOJYYaIH YKa3aHHOE B 3ar0JIOBKE COEIUHEHUE B BUJE IPS3HO-
Oemoro TBepmoro BemectBa, 26 wmr, 36%. CoenuHeHue mpencTaBsLUIO COOOH CMech
IUAaCTEPEOMEPOB B COOTHOILIECHUH 7:3.

MC: 342 ES+ (C12H12FN;50¢)

'H AMP (300 MI'i, IMCO-de) §: 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).




152

IIpoMeRVTOYHOE coOeHHEHHEe 82: 2-(1.3-1THOKCOU30HHIOJIHH-2-

WI)OKCHITAHCYIbGoOHAMUA

O O
HoN_ I O.
2 S/\/ N

O
O

K cycnensun 2-runpokcustancynbponamuna (Enamun, 1,92 wmi, 7,19 wmmons), N-
ruapokcudramumuna (1,41 r, 8,63 mmons) u Tpudpenunpochuna (2,26 r, 8,63 mmons) npu 0
°C mo xamsaM pobaBimsun  auuszonponmiaazonukapookcunar (1,7 wmn, 8,63 mmonb) .
Peakunonnas cmech npuoOpeTana TEMHO-OPAaHKEBbIH, a 3aTeM OnenHo-kenThii uset. [locne
NepeMelIuBaHis B TEUYEHHE OKOJIO 3 YacOB PEAKIMOHHYIO CMeCh KOHIIEHTPUPOBAIHU C
MOJIy4eHHEM BSI3KOTO OJIEHO-XKENTOr0 Macjia, KOTOpPOE TIOZABEPrajd OUYUCTKE IyTeM
NPOMBIBKH 3THJIaLleTaTOM/TeKcaHaMu. besioe TBepmoe BemecTBo coOupanu (uibTpauued u
OHO MPENCTABIISIO COOOM yKa3aHHOE B 3arojioBke coenunenue, 1,8 r, 70%.

MC: 271 ES+ (C10H10N205S)

'H AMP (300 M, AMCO-de) 8: 3,52 (m, 2H); 4,50 (m, 2H); 6,96 (s, 2H); 7,87 (s, 4H).

IIpomeskyTouHOE coerHeHue 83: 2-aMUHOOKCHITAHCYJIb(h)OHAMMK

O
HoN_ 1 (ON
2 ﬁ/\/ NH2

K pactBopy 2-(1,3-m1uokcou3onHaoNuH-2-min)okcusTancyabponamuna (Ilpomexkyrounoe
coenunenue 82, 740 wmr, 2,05 mmonp) B AXM (20 mu) mpu KOMHATHOH Temmeparype
nobasmsiim Metwinruapasud (0,11 mun, 2,05 mmonb). Cpasy ke o00pa3oBajcs OCaioK.
CycneH3uro nepemMernnBaiyd Npyu KOMHATHOH TeMIepaTrype B TEYEHHE OKOJIO 2 4acoB, 3aTe€M
KOHLIEHTPUPOBAIM. TBEpIOe BEIIeCTBO MOABEPrajid OYHUCTKE MyTeM npombiBKU XM u
cobupanu ¢QunbTpanmeli. TBepioe BeMECTBO MOABEPTajld OUYUCTKE MYTEM MPOMBIBKH
METaHOJIOM W OT(HIBTPOBBIBAIIN MOJNyuyeHHOe Oenoe TBepmoe BemiectBo. Crektp AMP
TBEPJOrO BELIECTBA MOKA3aJI, YTO OHO MPEIACTABIUIO co00i moOOUHBIA MPOnyKT. PuimbTpaT
KOHLIEHTPUPOBAJIH C ITOJTyYE€HHUEM YKa3aHHOTO B 3ar0JIOBKE COSIUHEHHSI B BUAE IPsI3HO-0€JI0r0
TBepaoro Bemectsa, 2282 mr, 58%. Cnektp SAAMP mnokazan monydenue 73% ueneBoro
NPOAYKTA.

'H SIMP (300 MT'w, JIMCO-de) &: 3,27 (m, 2H); 3,85 (m, 2H); 6,11 (bs, 2H); 6,79 (s, 2H).
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IIpome:xkvrounoe coeaunenne 84: (2S.5R)-6-[rper-0vrua(aumerna)cuanialoxcu-3-

MeTHJI-7-0KC0-N-(2-cyabdamonmiTokcn)-1,6-1uazadunukno[3.2.1]okr-3-eH-2-

KapOokcamMug

)l
H 1 ’,
2N \S/\/O\ N . AN

0 N
/N,
O OTBS
K pactBopy (2S,5R)-6-[TpeT-Oy Tri(IuMeTHIT ) CUITHIT | OKCH-3-MeTHJI- 7-0KCO-1,6-

nua3abunukio[3.2.1]okr-3-eH-2-kapObonoBoit kuciotel (IlpomexkyrouHoe coenmnenue 77,
465,74 mr, 1,19 mmons) B JIMPA (8 mu) npu 0°C nobaBnsainy 2-aMUHOOKCHITAHCYIb(OHAMUT
(ITpome:xyTouHoe coenunenue 83, 228 96 mr, 1,19 mmons), HATU (453,43 wmr, 1,19 mmonb)
u N, N-gumsonponmwmtwiamud (0,57 wmn, 3,26 mMMmounb). PeakimoHHYI0 CMeCh 3aTeM
nepememinBany B TedyeHne | yaca npu 0 °C, 3arem pa30aBisiiM 3TUIALIETATOM U JIBAKIBI
IPOMBIBAJIM CMECBIO paccoja U BoAbl B cooTHomeHnH 1:1. Opranuyeckue BelecTsa CyLIMIN
HajJ CcyJab(aroM MarHus, GUIBTPOBAIN U KOHLEHTPUPOBAIH C MOJYYEHUEM JKEJITOrO Macia.
ITocne mnpoBemenuss xpomarorpaduu Ha cunukarene (0%-80% sTunanerat/reKcaHbl)
MOJTy4aJsIv YKa3aHHOE B 3ar0JIOBKE COEAMHEHHE B BUe OeCLBETHOTO Macia, 343 mr, 66%.
MC: 435 ES+ (C16H30N406Si1S)

'H AMP (300 MTI', IMCO-de) §: 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).

IIpoMeRyTOYHOE coeHHeHHe 85: (2S.5R)-6-ruapoxcu-3-meTui-7-0xco-N-(2-

cyabdamoninTokcn)-1,6-1uazadunukio[3.2.1]okr-3-eH-2-KapooKcaMug

K pacTBopy (2S,5R)-6-[Tper-Oy THII(IUMETHIT ) CUITHIT | OKCH-3-MeTHII- 7-0KCO-N-(2-
CyJib(haMOMIITOKCH)-1,6-nrazadunukiio[3.2.1]okr-3-eH-2-kapookcamuna (IlpomexyTouHoe
coenuHenue 84, 343 wmr, 0,79 mmonb) B sTHnanerare (4 mun) nodasnsimm HF-nmupunun (0,04
w1, 1,58 mmone). PeakunonHyro cMech nepemernBaiy B TeueHue 30 MunyT. JloGassim eme
2 skB. HF-nupuayHa u nepemelinBaid PeakLUOHHYI0 CMECh B T€YEHHUE €lle OJHOrO vaca.
Coyctst 6 yacoB u B oOmieit cnoskHoctn 7 3kB. HF-mupuanHa peakuus Opiia 3aBepiieHa.

Peakimonnyro cmech (uibTpoBanu, cobupasi rpsisHO-OeNioe TBepIoe BemecTBO. TBeproe
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BEIECTBO CTAJO BSI3KMM M NPWINAILIO K (uibTpy. s mpoMbIBKH (UIBTpa U TMEpeHoca
TBEPJIOrO BEIECTBA B KOJIOY NCIIOIb30BAJIH 3TUIIALIETAT U HEOONIBIIOE KOIHYECTBO METAHOIA.
PaCTBOpI/ITeJ'Ib yYAaJIAJIU B BAKYYME C IMIOJTYUCHUEM YKAa3aHHOTO B 3ar0JIOBKE COCAUHCHUA B BUAC
rpsi3HO-0enoro TBepAoro BemecTsa, 337 mr, 100%.

MC: 321 ES+ (C10H16N4O6S)

Ilpome:xkyTouHoe coeauHenue 86: 31tui-(25)-2-dprop-2-[[(2S.SR)-3-meTna-7-0kc0-2-(2-

cyabdamonmTokcukapoamona)-1,6-quazadunukio[3.2.1]okr-3-eH-6-uajokculanerar
O
HZN\Q/\/O\ )l’/
S N~ "7

I H
N
F
N\
° O/S/’O\/
o]

)
VYkazaHHOe B 3arojioBke coenuHeHue nonydanu usz (2S,5R)-6-ruppokcu-3-merun-7-okco-N-

(2-cynbhamonnmaTokcn)-1,6-nuazabunmkiiol3.2. 1 ]okr-3-eH-2-kapOokcamuia
(ITpome:xxyTounoe coequHenue 85, 27932 wmr, 0,65 mmonb) u >THI-(2S)-2-Opom-2-
¢dropauerara (Ilpomexkyrounoe coequnenue 174, 0,08 v, 0,65 MMOIIB) COrJIACHO METOZTUKE
st Ilpumepa 45 ¢ monydeHreM CBETIIO-KENTOro mMacia, 26,7 mr, 10%.

MC: 425 ES+ (C14H21FN4OgS)

'H AMP (300 MI', 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 S6: (25)-2-db1op-2-[[(2S.5R)-3-MeTHI-7-0KCO-2-(2-

cyabdamonmTokcukapoamon)-1,6-1uazadunnkiof3.2.1]okr-3-eH-6-

niajoxkcu]VKCYCHOH KHCJIOThI JJUTHEBAA COJIbL

I} v,
2N \S/\/O\ N 1 RN

1 H
) )_ E
N\
O O’S//OH
o]
K  pacrBopy  atun-(2S)-2-prop-2-[[(2S,5R)-3-MeTun-7-okco-2-(2-cyabhaMOMIITOKCH-
kapbamon)-1,6-muazadunukio|3.2.1]okr-3-eH-6-1i |okcu Jarerara (ITpome:xkyTOoUHOE
coenuHenue 86, 26,7 mr, 0,06 mmoinp) B TT'® (1 M) u Boze (0,5 mu) mpu 0 °C mobasisiiu

LiOH (0,06 mi, 0,06 MMomnb). PeakiinOHHYI0 CMECh MEepeMELINBAId B TeUeHHE 15 MUHYT H
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nobGasysm eme 0,5 skBuBanieHTa ruapokcuna autus. Cnycrsa 15 munyT nodasmsu eme 0,5
9KB. ruapokcuna jutus naobasmsm. Crnyctst 30 MUHYT M mociie HeOOJBLIOrO IMOAOTPeBa
peakiusi Obuta 3aBepineHa. Peakimonnyro cMech HedTpanuszosaiu godasiaeruem 0,5 H. HCI,
3aMOpPXUBAIIN U JMOPUIU3UPOBAIN C MOJMydeHHEM skentoro Macia. CoeanHEeHNe OUUIIaiIn
obpamenno-pazosoii ISCO (5,5 r RediSep Gold C18, 100% Boxabl). YKa3aHHOE B 3ar0JIOBKE
COeIMHEHHs TOJIy4YaJid B BUZE TPsi3HO-0es1oro TBepaoro Bemectsa, 11,3 mr, 29%.

MC: 397 ES+ (C12H17FN4OsS)

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

IIpoMeRVTOYHOE coearHEeHHe 87: (2S.5R)-6-a171HJ10KCH-3-Me THJI-7-0KC0-N-(2-

cyabdamonidTua)-1,6-1ua3a0uuukio[3.2.1]okT-3-eH-2-KapOoKcaMug

0 )
o §
H2N - \/\H ‘, A
N
é N\
O 0 \=

VYka3zaHHOe B 3aroJIoBKe coeTuHeHue nonydanu u3 (2S,5R)-6-annunokcu-3-metun-7-okco- 1,6-
nuazaduukio[3.2.1]okr-3-eH-2-kapOboHoBoit kucnotsl (IIlpome:kyTouHoe coeauHenue 29,
208,5 mr, 0,88 MmoJTb) U 2-aMuHO-3TUIICYIbGOHaMuAA ruapoxopuaa (281,1 mr, 1,75 mmonb)
coracHo Meroauke st [IpomekyTouHOro coenuHenus 84 ¢ nojydeHreM OJIeTHO->KENTOTO
macia, 86,6, 29%.

MC: 345 ES+ (C13H20N405S)

'H AMP (300 MTI'ti, IMCO-de) : 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).

IIpoMeRvTOYHOE coeHeHHe 88: (2S.5R)-6-ruapoxcu-3-MmeTuJI-7-0kco-N-(2-

cyabdamonmmaTua)-1,6-1ua3zaduunkio[3.2.1Jokr-3-eH-2-KapOoKcaMug

K pacTBopy (2S,5R)-6-amnunokcu-3-metu-7-okco-N-(2-cyabhamomma T )-1,6-
nuazadbunukio[3.2.1]okr-3-en-2-kapbokcamuna (Ilpome:kyrounoe coennnenue 87, 86,6 wmr,

0,25 wmmonb) B MertaHone (3 M) TpU  KOMHATHOM Temmeparype noOasmsumu  1,3-
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IUMETHII0apOUTYPOBYIO KUCJIOTY (78,53 MT

2

0,5 MMOJIb) u
terpakuc(rpudernndochun)mammaanii (0) (58,12 mr, 0,05 mmons). PeakunonHyo cmech
nepeMelBaIi B TeueHue | yaca mpu KOMHATHOH TeMIepartype, 3aTeM KOHLEHTPUPOBAIH C
MOJIy4YeHUEM TEMHO-OpaHXeBOro macia, 76,5 mr, 100%.

MC: 305 ES+ (C10H16N4Os5S)

IlpomexxyTouHoe coeauHenue 89: >tui-(25)-2-dprop-2-[[(2S.SR)-3-meTHa-7-0kc0-2-(2-

cyabdamonmTuakapoamon)-1,6-quazadunukno|3.2.1]okr-3-eH-6-nijoxkculanerar

K pacTBopy (2S,5R)-6-runpoxcu-3-meTin-7-okco-N-(2-cyabhamonnatun)-1,6-
nuazaduukio[3.2.1]okr-3-eH-2-kapbokcamuna (Ilpomexkyrounoe coenunnenue 88, 76,5 mr,
0,25 mmonb) B 1,4-nuokcane (2 mu) u MDA (0,25 mn) nobasmsimu 3Tri-(2S)-2-6pom-2-
¢dropauerar (Ilpome:xkyTounoe coenunenne 174, 0,09 mi, 0,75 Mmosp). PeakIHOHHYIO CMeCh
oxnaxaamu 10 0 °C u no xarsim nodasnsia DBU (0,04 M, 0,25 mmons). CHOBa n1o0aBsiiu
stii-(2S)-2-6pom-2-dpropanerar (0,09 mi, 0,75 mmonb). 3atem cHoBa nodasinsiau DBU (0,04
mi, 0,25 mmonb). Cnycrst eme 15 munyt npu 0 °C ¢ mepuoguuecKuM HarpeBOM J100aBIISUITH
eme 0,5 sk. DBU. PeakunoHHyl0 CMeCh MEpEeMELINBAIN B TE€YEHHUE €lle 15 MUHYT npu
KOMHATHOHW TeMrepaType. PEakIMOHHYI0 CMech pa30aBisuId STUJIALETATOM M TPHKIBI
MPOMBIBAJIM CMECBIO Paccojia U BoabI B cooTHowmeHnH 1:1. Oprannyeckue BemecTsa CyLIIn
HaJl Cyib(paroM Maraus, (PUIBTPOBAIM M KOHLEHTPHPOBAIU C MOJYYCHHEM OPAHIKEBOTO
macna. [Tocie mposenenus: xpomarorpadun Ha cuukarene (0%-25% aneTon/muxjIopMeTaH)
NOJIy4aJii yYKa3aHHOE B 3arojIOBKE COEAMHEHHE C HEKOTOPBbIM KOJHYECTBOM OKCHA
tpudennindocduna B Bune opaH:keBoi rieHku, 77,3 mr, 75%.

MC: 409 ES+ (C14H21FN4O7S)

IIpumep S7: (25)-2-db1op-2-[[(2S.5R)-3-MeTHI-7-0KCO-2-(2-

cyabdamonmTHaKkapoamon)-1,6-1uazadunnukio[3.2.1]okr-3-eH-6-ua]okcu]YKCYCHOH

KHCJOTHI JIMTHEBAA COJIb
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F
FE,

K pacTBopy stun-(2S)-2-¢prop-2-[[(2S,5R)-3-metun-7-okco-2-(2-cynbhaMOnII THII-
kapbamon)-1,6-nuazadunukio|3.2.1]okr-3-eH-6-1i |okcu anerara (ITpome:xkyTOoUHOE
coenunenue 89, 723 mr, 0,18 mmons) B TT'® (2 mi) u Boge (1 mu) mpu 0 °C nobasmsuiu 1M
ruapokcua autus (0,18 mu, 0,18 Mmonp). PeakinoHHyro cMech nepemMernBaiy B TeueHue 10
muHyr npu O °C, 3arem HeWrpanuzoBanu pobasneHneM 0,5 H. CONSHOM KHUCIIOTBHI,
3aMOpaXHUBAJIN U JHOPUIN3UPOBAIN C TOJYYEHHUEM JKENTOro TBepAoro emectsa. [locie
nposeneHus: oopatenHo-¢pazosoii ISCO (100% Boabl) monydanu yka3aHHOE B 3aroJIOBKE
COEIMHEHHE B BHJI€ CBETJIO-KEJITOrO TBEPJIOro BemecTsa, 14,3 mr, 21%.

MC: 381 ES+ (C12H17FN4O~S)

'H AMP (300 MT'i, IMCO-de) 8: 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).

IIpumep 58: >ytHa-2-[[(2R)-2-[[(2S.5R)-2-kapoamoni-3-meTui-7-0xco-1,6-

auazaonumkaof3.2.1]okr-3-en-6-uijoxcul-2-

dTopaneTn1]0KCHMETOKCHKAPOOHUIAMHMHO|-3-MeTHI0YTAHOAT

P
v

\O/»/Ovo H O

o }fit(

0 0\,

K pactBopy (2R)-2-[[(2S,5R)-2-kapOamonn-3-meTui-7-okco-1,6-quazadbunmkiol3.2. 1 Jokr-3-
eH-6-un|okcu]-2-¢propykcycnoit kucnotel (Ilpumep 4, 100 mr, 0,37 MMousb), OCHOBaHUE
Xynwura (0,06 mi, 0,37 MMOITb) U 3TUI-2-(XJIOPMETOKCHKAPOOHUIAMUHO)-3-MeTHII-Oy TaHOATa
(0,05 mn, 0,73 mmonp) B IM®A (1,5 M) mpu KOMHATHOW Temmeparype n0O0aBIsuN
terpabytrrxyopun ammonus (83,42 mr, 0,37 MMoib). PeaklMOHHYIO CMECh MepeMeInnBaiu
npu 40 °C B TeueHue 2 4acoB. 3aTeM ee paz0aBIsUTN STWIALETATOM H ABAKABI IPOMBIBAIIN

pacconom/Bomoii (1:1). Opranudeckre BelnecTBa CYLIWIH Haa OE3BOIHBIM Cylb(aTom

MarHusi, (UIBTPOBATM W KOHLEHTPUPOBAIM C TIOJyYeHHEeM opaHkeBoro macna. [locne
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npoBeneHust xpomatorpapun Ha cumkarene (0%-80% sTunanerar/rekcaHbl) MOJyYasld
yKa3aHHOE B 3arojioBke coenmHenue (7 mr, 3,63%) B Buae Oemnoro tBepaoro Bemecta. MC:
475 ES+ (C19H27FN4Op)

"H AMP (300 MI'ui, IMCO-de) 5: 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).

IIpome:xkvrounoe coeauuenue 90:  Tper-0yrmia-(2S)-2-[(1.3-1H0KCOH30HHIOIHH-2-

HJI)OKCHMETHJI | HHppoInaANH-1-Kap0oKCHIAT

m
0%34

K pacrBopy nustunazomukapbokcunara (14,21 mi, 12,48 mmons) B TT'® (10 mu) npu -10°C

no KarisiM 1o0aBisii pacteop Tpudenmnpochuna (3273,22 mr, 12,48 mmons) B TTD (20
mi). Cycnensuto nepememnuBanu npu -10 °C. Cnycts 20 MUHYT CyCIIeH3Us TPeBpaTHIIach B
TBepaoe BernecTBo U nodasuwn emne 40 mn TT'®. Cnycrs 1 wac nobasisum pactBop Boc-L-
nposinHoa (448,18 mu, 5,94 mmons) B TT'® (10 mut), a 3aTem pactBop N-ruapokcudpTaiumMuna
(969,41 wmr, 5,94 mmonb)B TI'® (10 mu). PeakuuMOHHOW CMeCH HaBajid HArpeThcst O
KOMHATHOHW TEMIIepaTypbl M MEPEeMELINBAIN €€ B TeYeHHe HO4YW. Ee KOHIeHTpUpOBAIH U
MOJBEPTaIM TMOJIYYEHHOEe MAC]IO OYMUCTKE IYTeM IPOMBIBKH STHIIALETATOM/T€KCAHAMH.
Ocrarok ynansau ¢unbTpauueil U KOHUEHTpupoBaiu (uibTpar Ha cruukarene. ITocne
nposeneHust xpomarorpapuu Ha cumkarese (0%-40% EtOAc/rekcanbl) moyryyaiy yKa3aHHOE
B 3aroJioBke coequHenue (2,37 T, KOJU4.) B BUJI€ CBETJIO-KEJITOrO TBEPAOTO BEIIECTRA.

MC: 347 ES+ (CisH22N205)

IIpome:kvrounoe coenuHenue 91: tper-0vruia-(2S)-2-(AMHHOOKCHMETHJI )ITHPPOJIHAHH-1 -

Q40_NH2
)~0
S

K pacteopy Tper-OyTrin-(2S)-2-[(1,3-a10KCOU30MHAOMIMH-2-HJT)OKCHMETHUJI |THPPOTHIUH- | -

KApOOKCHJIAT

kapookcunara (Ilpomexxkyrounoe coexunenue 90, 2,06 r, 5,95 mmonb) B AIXM (20 mn) npu



159

KOMHATHOU TeMneparype q1o0aBysuid MOHOTUAPAT ruapasuHa (2,14 v, 17,84 mmons). Cpasy
xe obpazoBasicst Oenbiii ocanok. CyCeH3HI0 MepeMenInBaii PU KOMHATHON TEMIIEpaType B
TedeHne 1 waca, 3aTteM OQWIbTpOBANIM dYepe3 LenuT. PuiabTpar ABaKABl MPOMBIBAIH
pacconmom/Bomoit (1:1), cymmnm Hax Oe3BOAHBIM Cyib(paroM MarHusi, QUIBTPOBAIA HU
KOHLIEHTPUPOBAJIN C MOJyYeHHEeM YKa3aHHOTO B 3arojioBke coemuHeHus (1,35 r, komud.) B
BUJIE€ BA3KOIO Macla.

'H AMP (300 MI', CDCI3) §: 1,50 (s, 9H); 1,85 (m, 4H); 3,32 (m, 2H); 3,63 (m, 1H); 4,25
(m, 2H).

IIpoMeRVTOYHOE coearHeHHe 92: TpeT-0yTHI-(28)-2-[[[(2S.5R)-6-| Tper-

oyrua(aumMern)cuanalokcu-3-MmeTn-7-0kco-1,6-anuazaoumukiaol3.2.1Jokr-3-eH-2-

Kapoouua]amMuHoloxkcumerna|nuppoanat-1-Kap0oKcHaIaT

f\ . A

o N
ﬂQ Ho /
7 N‘o—'Si
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Yka3aHHoe B 3aroJIOBKE COeMHEHHUE MOJTyYaJIH u3 (2S,5R)-6-[Tper-
Oy THII( TUMETHIT )CHITUJI | OKCH-3 -MeTHII-7-0KCOo- 1 ,6-nra3adburmkino[3.2. 1]okr-3-eH-2-
kapOoHoBoii kuciaoTel (Ilpome:kyTounoe coenunenne 77, 1,85 r, 5,92 mmonb) u TpeT-OyTmi-
(25)-2-(amuHOOKCHUMETIIT ) TUppOUANH- | -kapOokcunata ([IpomexkyTouHoe coeaunerue 91,
1,28 1, 5,92 mmMmonb) cornacHo Mmeroavke st IlpomexyTodHoro coenuHenusi 84 ¢
nonyuenueM (585 mr, 19%) B Buae Oeoit IUMKOMH MeHBI.

MC: 511 ES+ (C24H42N406S1)

IIpome:xkvrounoe coeanHenue 93: rper-0yrua-(28)-2-[[[(2S.5R)-6-ruapoxcu-3-MmeTuji-7-

okco-1,6-1uazadonuukiao[3.2.1Jokr-3-eH-2-kapoounjlamuno]oxkcumerna | nuppoInanH-

1-kap0oKCHIAT

K pacrBopy Ttper-OyTun-(2S)-2-[[[(2S,5R)-6-[ TpeT-Oy Trn(auMeTH)CHITHIT |OKCH-3 -MEeTHII-7 -

okco-1,6-nuazadbunmkio[3.2.1]okr-3-eH-2-kapOoHHI |aAMUHO | OKCUMETHIT |TUPPOTUANH- | -
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kapookcunara (Ilpomexkyrounoe coenmnenue 92, 401 mr, 0,79 mmons) B sTunanerare (20
min) pu 0 °C B armocdepe asora npobasmsmm HF-mupumamua (24 wmxn, 0,94 mMmodb).
PeakurOHHYHO CMeCh EpeMELINBaIN IPU KOMHATHON TEMIIEPATYPE B TEUEHUE 3 4acOB, 3aTEM
KOHIIeHTpupoBaiiu. HeouninenHoe BemecTBo pasaensin mexay JIXM (100 mi) u pacconom
(50 wm). Oprasmueckuil cnod cymmiaud Hajg Oe3BOAHBIM  Ccynb(aroM HATpus U
KOHLIEHTPUPOBAJIHU C MOJYYEHUEM YKa3aHHOTO B 3arojioBke coenuaenus (309 mr, 84%) B Bune

GeJIoro JIMMKOro TBEPOTO BEIECTBA.
MC: 396 ES+ (C18H28N40¢)

Ilpumep 59: t1per-0yTHa-(25)-2-((((2S,5SR)-6-((S)-2-3T0KCH-1-PTOP-2-0KCOITOKCH)-3-

MeTHJI-7-0Kc0-1,6-1na3a0uuuKa0[3.2.1]Joxkr-3-eH-2-

KAPOOKCAMHMIO0)OKCH)MEeTHI )ITHPPOJTHAHH-1-Kap0oOKCHIAT

QL
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K CyCTIeH3UHU tper-0yTui-(2S)-2-[[[(2S,5R)-6-ruapokcu-3-metui-7-okco-1,6-

nuazabuukio[3.2. 1]okr-3-eH-2-kapOOHUI |aMIHO |OKCUMETHJI | TUPPOJIHINH- | -kapOokcuiaTa
(ITpome:xyTouHoe coenunenue 93, 309 mr, 0,78 Mmmoub) u kapOoHaTa 1esus (304,75 mr, 0,94
mmoib) B TI® (15 wmm) mpu O °C  pobasmsmm  sTmn-(2S5)-2-Opom-2-dropanerar
(ITpome:xkyTounoe coexunenue 174, 0,14 wmn, 1,17 wmmonp). PeakuMOHHYK CMeCh
nepemermuBau pu 0 °C B Teyenue 8 vaco. JloGasmsuu Bony (50 mur) u EtOAc (100 mu).
Oprannyeckuii cinoii cymwin Haj Oe3BOAHBIM CyJIb(paToM HATpPUs, KOHLEHTPUPOBAIH, U
ouuIman ¢ MoMoIIbi (udu-xpomarorpaduu (20 r cunukarensb, 0-100% EtOAc/rekcanbr) ¢
MOJTyYEHUEM YKa3aHHOTO B 3arojioBke coenunenus (164 mr, 40%) B BUAE JIMITKOTO TBEPIOTO
BEILECTBA.

MC: 501 ES+ (C22H33FN4Og)

'H AMP (300 MI', CDCls) §: 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, 1H).
Ipumep  60:  >1tmia-(25)-2-dp1op-2-(((2S.5R)-3-meTHI-7-0KC0-2-((((S)-nUppoIHIAHH-2-

HI)MeToKCcH)Kapoamon)-1,6-nuazadunukiaol3.2.1]oxr-3-en-6-ni1)oxcu)anerara TFA
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K pactBopy tper-Oytmn-(2S5)-2-((((2S,5R)-6-((S)-2-3Tokcu-1-pTOp-2-0KCO3TOKCH)-3 -METHII-

H

7-oxco-1,6-nnazaburmkio[3.2.1]okr-3-eH-2-kapObokcaMu10 ) OKCH )METHIT ) TUPPOTUANH- 1 -
kapOokcunara (Ilpumep 59, 76 wmr, 0,15 mmons) B AXM (10 M) mpu 0 °C mo xamisam
nobasmnsimn TFA (0,58 mu, 7,59 mmonb). Peakunonnyro cmech nepememusanu rnpu 0 °C B
Te4YeHue 2 4acoB, 3aTeM KOHLEHTpUpoBaiu. OCTaTOK MOABEPraiy OYUCTKE ITyTeM IPOMBIBKH
IUSTUIOBBIM 3(QHUPOM C MONyYeHHEM YKa3aHHOTO B 3aroyioBke coexunenus (53 mr, 83%) B
Buze comu TFA.

MC: 401 ES+ (C17H25FN4O¢)

'H AIMP (300 MI'u, CDCI3) §: 1,45 (m, 3H); 1,86 (m, 4H); 2,15 (m, 3H); 3,55(m, 4H); 4,01
(m, 2H); 4,32 (m, SH); 5,85 (d, 1H); 6,13 (s, 1H).

IIpome:xkyrounoe coeauHenue 94:  tper-0yrmia-(S)-2-(((1.3-1M0KCOU30MHIOIUH-2-

un)okcu)MeTni)-4.4-1upropnuppoanauH-1-kapooKCHIaT
o)
F
FWO_N;:Q
N O
)0
s

VYka3aHHOe B 3aroJioBKe COeIWHEHWe moiydanu wu3  Tper-0yTui-(S)-4,4-nudrop-2-

(TMAPOKCHMETHI)-TUPPOTUANH- 1 -kapOokcunara (2,8 r, 11,8 MMOJIb) COTIIACHO METOAMKE ISt
Mpomexyrounoro coennnenusi 90 ¢ nonyuenuem (4,3 r, 95%) OemMHO-KEITOrO JTUITKOTO
TBEPIOTO BEIIECTBA.

MC: 383 ES+ (C1sH20F2N20s)

IIpoMeRvTOYHOE coeaHeHHe 95: TpeT-0yTHI-(S)-2-((aMmuHoOKCH )MeTH. 1 )-4,4-

audTopnuppoauauH-1-kapooKcHIaT
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VYKkazaHHOe B  3arojioBK€ COeAMHEHHe monydanu w3 Tper-Oytmn-(S)-2-(((1,3-
TUOKCOM30UHAOINH-2-1JT)OKCH )MeTHI)-4,4-nudropnuppoiauaus- 1 -kapookcunara
(ITpome:xxyTounoe coeanmHenne 94, 19 1, 497 MMOIb) COrTaCHO METOIUKE IS
IIpomexyTounoro coexunenus 91 c nonyuenuem (1,25 r, 99%) B BUae opaHXe€BOr0 BA3KOTO
MacJa.

'H IMP (300 MTI', CDCI3) &: 1,51 (s, 9H); 2,42 (m, 2H); 3,63 (m, 2H); 3,85 (m, 2H); 4,97
(m, 1H).

IIpomMeskyTouHOE coeuHeHHue 96: TpeT-0yTHI-(2S)-2-((((2S.5R)-6-((TpeT-

OVTHIAMMETHIICHINI)OKCH )-3-MeTHJI-7-0Kc0-1,6-1ua3aduumkaol3.2.1]Joxr-3-eH-2-

KapooxcamMuao)oxkcu)mernaa)-4.4-nupropnuppoanant-1-KkapooxKcuaar

R F

yea

S 0-Sig
Yka3aHHoe B 3aroJIOBKe COeMHEeHNe HOoJy4anu u3 (2S,5R)-6-[Tper-
Oy THII( TUMETHIT )CHITUII | OKCH-3 -MeTHII-7-0KCOo- 1 ,6-nuazadburmkino[ 3.2, 1]okr-3-eH-2-
kapOonoBoii kucnotTel (IlpomexkyTouHoe coenunenue 77, 1,3 r, 4,16 Mmoub) u TpeT-OyTHII-
(S)-2-((amunOOKCH)MeTHI )-4,4-TUTOPIIHPPONTUANH- | -KapOOKCcHIIaTa (ITpome:xkyTOUHOE
coequHenue 95, 126 r, 499 wmmonb) cormacHo Mmeronuke st IIpomMeRyTOYHOro

coenuHenus 84 ¢ nonyuenuem (489 mr, 18%) B Buae TUNKOM OeI0l MEHBI.

MC.: 547 ES+ (C24H40F2N4O6S1)

Ilpome:xxyTouHoe coenuHenune 97: Tper-0yTuji-(25)-4.4-nudrop-2-((((2S.SR)-6-ruapokcu-

3-meTn-7-0xco-1,6-nuazaduunkio]3.2.1Joxr-3-en-2-

KAPOOKCAMHIO0)OKCH)METHI )IHPPOJTHAHH-1-Kap0oOKCHIAT
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VYKazaHHOE B 3arojIOBKE COeAMHEHHue mosydanu u3 Tper-OyTtui-(25)-2-((((2S,5R)-6-((tper-
Oy THIITMMETHIICHITIIT)OKCH )-3-MeTUJI-7-0KCO- 1,6-nmnazaduukiio[3.2. 1 ]okr-3-eH-2-
kapbokcaMuo)okcu )Meti)-4,4-nudroprmupponuans- 1 -kapOokcmnara  (IlpomexkyrouHoe
coenuHenue 96, 489 wmr, 0,89 mmonb) cormacHo Mmeroxuke s IlpomelkyTouHoro
coenuHeHust 93 ¢ nonyuenuem (330 mr, 72%) B Buae OEJIOr0 JIMIKOTO TBEPJIOTO BEIIECTBA.

MC: 433 ES+ (C18H26F2N4Og)

KapooxcamMuao)oxkcu)mernaa)-4.4-nupropnuppoauant-1-KkapooxKcuaar
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K cycnensun Ttper-Oytun-(2S)-4,4-nuprop-2-((((2S,5R)-6-runpokcu-3-metun-7-okco-1,6-
nuazabunukio[3.2.1]okr-3-eH-2-kapOOKCaMHII0 )OKCH )METHIT ) TUPPOTUANH- | -kapOoKcHiaTa
(ITpome:xyTounoe coexunenue 97, 300 mr, 0,69 mmonp) u kapOonata uesus (339 mr, 1,04
mmonb) B stwnanerate (15 mm)npu 0 °C pobGasmsuu 3Tui-(2S)-2-6pom-2-propanerar
(ITpome:xyTrounoe coequnenne 174, 0,1 wmu, 0,83 wmmonb). PeaknuoHHyro cMmech
nepemeruBau pu 10 °C B Teuenue 1 vaca. J{obasmsin Boxy (50 mur) u EtOAc (100 mn).
Opranudeckuii COH OTHENSNIM, KOHLEHTPUPOBAIM U OYHIIAIH C TOMOIIBIO (hIIdmI-
xpomarorpadpun Ha cuaukarene (0-100%, EtOAc/rekcaH) ¢ MOJy4eHHEM YKa3aHHOTO B
3aronoBke coenuHenus (70 mr, 18%) B Buae nunkoi Oenoi MmeHsbl.

MC: 537 ES+ (C22H31F3N40g)

IIpumep 61: 3TIII-(25)-2-(((2S.5R)-2-((((S)-4.4-nupTopnuppoInIHH-2-

HJI)METOKCH)KAP0aAMOn)-3-MeTHJI-7-0Kc0-1,6-nuazadunmnkiiol3.2.1]oxkr-3-eH-6-




164

uiajokcu)-2-propanerara TFA coab

R F

O)N_N‘o F
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0O
Yka3aHHOe B 3arojIoBKe COeAMHEHHE Mojydanu u3 Tper-Oytmi-(2S)-2-((((2S,5R)-6-((S)-2-
3TOKCH-1-pTOP-2-0KCOITOKCH)-3-MeTHII-7-0KCO-1,6-anazabunukio[3.2.1]okr-3-eH-2-
kapOokcaMuo)okcu )Meti )-4,4-nudroprnupponuann- 1 -kapOokcmnara  (IlpomexxkyrouHoe
coenuHenue 98, 26 mr, 0,05 mmonb) coriacHo metoauke A [lpumepa 60 ¢ nonyueruem (20
mr, 85%) B Buze conu TFA.
MC: 437 ES+ (C17H23F3N40¢)
'H AMP (300 MI'i, CDCl3) &: 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).

IIpomeskyTOouHOE coeHeHHue 99: (2S5)-2-[1(2S.5R)-2-[[(2S)-1-TpeT-

OVTOKCHUKAPOOHUIIHUPPOJIUANH-2-WI|MeTOKCHKapOoamon]-3-meTuni-7-0kco-1,6-

Ana3aduumK0[3.2.1]okr-3-eH-6-nia]okcu]-2-pTOPYyKCYCHAST KHCJI0TA

QL
40\/% s
N
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)

K pacrBopy Tper-Oyrmn-(2S5)-2-((((2S,5R)-6-((S)-2-3ToKcH-1-)TOP-2-0KCO3TOKCH )-3 -METHII-
7-0xco-1,6-nnazaburmkino[3.2.1]okr-3-eH-2-kapOoKkcaMuI0 ) OKCH ) METHIT ) TUP POITUAHH- | -
kapOokcunara (Ilpumep 59, 81 mr, 0,16 mmons) B TI'® (1 M) u Boge (0,50 mur) mpu 0 °C
nobasmsuin  ruapokcun gutus (1 H, 0,01 mu, 0,40 wmmonb). PeakuuoHHYHO CMeCh
nepememuBany B TeueHue 30 muH. JlobaBnsim pasbasnennbii pactsop HCl (0,5 H.) mns
nosenernsi pH no 2. PeaknmonHyro cMmech sxcrparuposain EtOAc (20 mi). Opranudeckuii
CION cymmin Haj Oe3BOAHBIM CyJib()aTOM HATPUS M KOHLEHTPUPOBAIU C MONYyYEHHEM
YKa3aHHOTO B 3aroyioBke coenuneHus (50 mr, 65%) B BUIE CMOJIBL.

MC: 471 ES- (C20H29FN403)
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IIpumep 62: (25)-2-dTop-2-[[(2S.5R)-3-meTHI-7-0KCO-2-[[(2S)-nMppoanIAHH-2-

wialmeroxcukapoamon]-1.6-nuazadonnukiol3.2.1Joxr-3-eH-6-niajoxculyxcycuon

kucJaoTbl TFA coab

F
O N\O/S,/OH

VYkazanHoe B 3aroyioBke coeanHenue mnoiydanu w3 (2S)-2-[[(2S,5R)-2-[[(2S)-1-Tpet-
OyTOKCUKapOOHUI-TUPPOTUANH-2- 1T |MeTOKCHKapOamoui |-3-meTui-7-okco- 1,6-
nuazaduukio[3.2.1]okr-3-eH-6-un]okcu]-2-¢propykcycHoit  kuciaorel  (IIpomeskyTouHnoe
coequHeHue 99, 65 mr, 0,14 mmonb) cornacHo metoauke A [lpumepa 60 ¢ nonyueruem (40
mr, 70%) B Buze conu TFA.

MC: 473 ES+ (C20H29FN4Og)

'H IMP (300 MI'ti, 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).

TIpomexkyvrounoe coeauuenue 100: (28)-2-(((2S.5R)-2-((((S)-1-(TpeT-0yTOKCHKAPOOHMT )-

4.4-nupTOpNUPPOIHANH-2-HJI)METOKCH)KAPOaAMOuI)-3-MeTHI-7-0Kc0-1,6-

Ana3aduumK0[3.2.1]okT-3-eH-6-11)oKcH)-2-PTOPYKCYCHAST KHCJI0TA

R F
Y g
O/&O O\”)L'u A
Jad N,
o \O/S'/OH

VYkazaHHOE B 3arojloBKe coenuHeHue nosydanu u3 Tper-0ytui-(2S)-2-((((2S,5R)-6-((S)-2-
3TOKCH-1-(pTOP-2-0KCOITOKCH )-3-MeTHII-7-0KCO- 1 ,6-muazadbuiukio[3.2.1]ok-3-eH-2-

kapOokcaMuo)okcu )MeTn )-4,4-nudroprmupponuann-1-kapookcunara  (IlpomexkyTouHoe
coequnenue 98, 37 mr, 0,07 MmmoItb) cornacHo Meroauke 11t [IpoMeskyTOYHOro coeAHuHeHHus

99 ¢ nmonyuerneM (35 mr, 90%) B BUaE CMOIIBL
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MC: 507 ES- (C20H27F3N40s)

IIpumep 63: (29)-2-(((2S.5R)-2-((((S)-4.4-audTopnuppoITHIHH-2-

HJI)METOKCH)KAP0oaMOn)-3-MeTHJI-7-0Kc0-1,6-nuazadunmkiiol3.2.1]oxkr-3-en-6-

WI1)okcu)-2-propykeycHoi kucaorel TFA coab

R F

F
FhA

VYka3anHoe B 3arosioBke coeauHenwe mnomydanu u3  (25)-2-(((2S,5R)-2-((((S)-1-(rper-
OyTokcukapOoHm)-4,4-1upTOPIIUPPONUANH-2 -1 )METOKCH )KapOaMOHII )-3 -METHJI-7-0KCO-
1,6-nnazabunmkio[3.2.1]okr-3-eH-6-mn)okcn)-2-propykcycroii kucnotel (IIpomexxkyTrounoe
coequnenue 100, 35 mr, 0,07 mmonb) cornacHo Meroauke s Ilpumepa 60 ¢ nonyueHneM
(22 wr, 70%) B Bune conu TFA.

MC: 409 ES+ (C15H19F3N4Oe)

'H AMP (300 MTI'u, 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).

IIpumep 64: [2R)-2-[[(2S. SR)-2-kap0amMouni-3-mMmeTui-7-0xco-1,6-

anazadunmkao[3.2.1]okr-3-eH-6-uialoxcul-2-dpropauernijokcumeTni-2,2-

AMMETHJINPONAHOAT

Yka3zaHHOE B 3aroJIOBKe coequHenne nony4anu u3 (2R)-2-[[(2S,5R)-2-kapbamonn-3-meTni-7-
okco-1,6-nmnazadunukio[3.2. 1 Jokr-3-eH-6-mn]okcu|-2-propykcycHoi kucnotsl (Ilpumep 4,
47 wmr, 0,17 mmonsb) u xnopmermnnusaiara (0,05 mi, 0,34 MMOJIb) COTJIACHO METOIUKE JIJIs
Hpumepa 53 ¢ nonyuenuem (33,2 mr, 49,8%) B Bune 6enoro TBEPAOro BEIIECTBRA.

MC: 388 ES+ (C16H22FN307)

"H AMP (300 MI'u, AIMCO-de) 8: 1,12 (s, 9H); 1,62 (s, 3H); 3,01 (m, 1H); 3,82 (m, 1H); 4,02
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(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,1H).

IIpumep 65: uHaaH-5-na-(2R)-2-[[(2S.5R)-2-kapoamoni-3-meTuJi-7-oxco-1,6-

Aua3adunmkao[3.2.1]okr-3-eH-6-unjoxcul-2-gpropauerar

K pactBopy (2R)-2-[[(2S,5R)-2-kapbamon-3-meTui-7-okco-1,6-nuazabunmkio[3.2. 1 Jokr-3-
eH-6-uin]okcu]-2-propykcycHoit kucnors! (Ilpumep 4, 100 mr, 0,37 mmonb) U S-uHnaHona
(58,9 mr, 0,44 mmonp) B AXM (3 M) u TT'® (3 ma) npu 0 °C pobasmsim N,N'-
nurmkiorekcunkapoonuumua (113,3 mr, 0,55 mmons) u DMARP (5,0 mr). PeakunonHyro cMech
nepeMelIuBalIi PU KOMH. TeMII. B TedeHue | yaca. PeaklinoHHYyI0 cMech KOHLIEHTPUPOBAJIH,
3arem pacteopsuin B EtOAC. O6pa3oBasieecs 0enoe TBepaoe BemeCTBO OT(HUIBTPOBBIBAIIHL
OunbTpar KoHUEeHTpHpoBanH. [locie mpoenenus: xpomarorpadpuu Ha cunukarene (0-80%
ATUJIALIETAT/TEeKCaHbl) MONyYaid YKa3aHHOe B 3aroyioBke coenuHeHue (72 mr, 48%) B BuIe
0enoro TBepAOro BEUIeCTRa.

MC: 390 ES+ (C19H20FN305)

'H AMP (300 MT'1i, IMCO-de) &: 1,64 (s, 3H); 2,05 (m, 2H); 2,85 (m, 4H); 3,10 (m, 1 H);

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).

IIpome:xkvrounoe coeaunenue 101: (2S.5R)-6-|Tper-0yrua(aumerna)cuanialoxcu-3-

MeTHI-N-(oKkceTan-3-uj)-7-0kco-1.6-muazadnuukiiof3.2.1Joxkr-3-eH-2-Kap0oKcaMH

o)
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K pacTBopy (2S,5R)-6-[ TpeT-Oy TUII( IUMETHLIT ) CUITHIT | OKCH-3 -MeTHJI-7-0KCO- 1,6~

nua3aduukio[3.2.1]okr-3-eH-2-kapOoHoBoii kucnotsl (IIlpome:xkyTouHoe coexuHenue 77,
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100 wr, 0,32 mmonb) B JIM®PA (1,5 mi) nipu 0 °C nobasnsamn HATU (35 mr, 0,48 mmorb) u
N,N'-nmunzonpormmstunamuH (0,167 mi, 0,96 MMoinb). PeakinoHHYI0 cMeCh IepeMELTUBAIIN B
TedeHne 30 MUHYT NpPH KOMHATHOM TeMIlepaType, 3aTeM pa30aBisiM 3THIALETATOM H
OJTHOKPATHO ITPOMBIBAJIN HACBHIIEHHBIM PaCTBOPOM OMKapOOHaTa HATPUS U TPUIKIIBI — CMECHIO
pacconma u BoAel B cooTHoweHnu 1:1. OpraHudeckue BelecTBa CYLIWIN HAaA CyJIbhaToM
MarHusi, GuiIbTpOBaIM M KOHIOeHTpuposanu. [locne mnposenenus xpomarorpaduu Ha
cuukarene (0-2,5% MeTaHoJ/ TUXJIOpMeTaH) MOJyYaid YKa3aHHOE B 3arOJIOBKE COCTUHEHHE

(80 mr, 68%) B BUAE XKENTOrO Macna.

MC: 368 ES+ (C17H20N304S1)

IIpome:kvrounoe coeaxmHenue 102: (2S., SR)-6-ruapoxcu-3-merTna-N-(oKceTaH-3-mJ)-7-

okco-1,6-1uazadonuuKI0[3.2.1JokT-3-eH-2-KapO0oKcAMHUI

O
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H N
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0] OH

B  kpyrnmomonnyro — konOy — obbemom 25  ma 3arpyxkamu  (2S,5R)-6-[Tpert-
Oy THII( TUMETHIT )CHITUII | OKCH-3 -MeTHIT-N-(OKceTaH-3-1)-7-0kco- 1, 6-
nuazabunukio[3.2.1]okr-3-en-2-kapookcamun (Ilpomexkyrounoe coexunenue 101, 0,10 r,
0,22 mmonb) B stunanerare (0,5 M) nmpu KOMHATHOH Temmepatype B atmocdepe asora.
Hobasnsin HF-nupunun (0,015 mit, 0,33 MMOITB) U IepeMeIINBaIN PEAKIIHOHHYIO CMECh MPU
KOMHATHOH TeMIiepaTtype B TedeHue 1 gaca. Pactsopurens yaansiu.

MC: 254 ES+ (C11H15N304)

IIpome:xxyTounoe coennnernue 103: 3tua-(25)-2-prop-2-[[(2S.SR)-3-meTni-2-(okceTaH-3-

HIAKApoamMmona)-7-okco-1,6-nuazadounuknol3.2.1Jokr-3-en-6-mialoxculanerar
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K pacTBopy (2S,5R)-6-runpokcu-3-metuin-N-(okceraH-3-mi)-7-okco-1,6-

nuazadurukio[3.2.1]okr-3-eH-2-kapbokcamuna (Ilpomexkyrounoe coenmnenne 102, S0 mr,
0,20 mmomnb) B 1,4-nuokcane (2 mu) u JAM®PA (0,25 mi) nobasmsmu >Trn-(2S)-2-6pom-2-

¢ropauerar (IIpome:xkyTounoe coenuHenue 174, 0,047 mn, 0,39 mmonp). PeakunoHHyO
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cvech oxnaxaamu 1o 0 °C um mo kammsim npodasnsmn DBU (0,089 mut, 0,59 mmonb).
Peakunonnyro cmech nepememuBanu npu 0 °C B TedeHue 15 MuHyT, 3areM pa3daBisiu
STUJIALIETATOM W TPWXKIbI MPOMBIBAJH CMECBIO pPaccojia M BOAbI B cOooTHoureHWHd 1:1.
Oprannyeckne BemlecTBa CYIIWIM Haa  cyabpaToM Maraus, QUIBTPOBAIH U
koHUeHTpupoBanu. Ilocie mnpoemenus xpomarorpaduum  Ha  cmmkarese (0-80%
EtOAc/rekcan) monydanu yka3aHHOe B 3arojioBke coenmHenue (58 mr, 82,2%) B Bume
OecuserHoro Macna. CoenvHeHHE TPEACTaBIsIO COoOOH CMech JUAcTepeoMepoB B
COOTHOULIEHUH 2:8.

MC: 358 ES+ (C15H20FN30¢)

Ilpumep 66: (25)-2-dpTop-2-[[(2S.SR)-3-MeTHI-2-(0KCEeTAH-3-HIKApPOaMOnJI)-7-0Kco-1,6-

aua3aouuuKa0[3.2.1]Joxkr-3-eH-6-n1]oxcH]YKCYCHOH KHCJIOTHI JUTHEBAS COJIb

)
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K pacrBopy aTmn-(2S)-2-¢ptop-2-[[(2S,5R)-3-meTnn-2-(okceran-3-unkapOamon)-7-0Kco-
1,6-nnazabunmkio[3.2.1]okr-3-eH-6-miokculanerata (IlpomexkyrouHoe coequnenue 103,
56,3 wmr, 0,16 Mmmosib) B TT'® (1,0 min) u Boge (0,5 mur) npu O °C moOaBisiid THAPOKCHUIT JIUTHUS
(1IM) (0,50 mia, 0,50 mmoinb). PeakMOHHYIO CMeCh TepeMellnBajd B TedyeHue | wyaca.
Ho6asmsimu pacreop HCI (1 H.) nns noBenenust pH 1o okojo 5-6. PacTBopuresb yaassuiv.
IMTocne snroupoBanus Boaoii (0%-5% ACN/Bona) Ha kojioHKe sepabead (CHavaia HaChIIIEHHON
Bomoii, 3ateM ACN, 3areM NpPOMBITON BOJOW) M JHOPWIN3ALMHN TONYyYaIH YKa3aHHOE B
3aronioBke coenunenue (10 mr, 17,3%) B Bune 6e10ro TBEpAOro BEMECTRA.

MC: 330 ES+ (C13H16FN30¢6)

'H SIMP (300 MT'. 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).

IIpome:xkvrounoe coeannenne 104: (2S.5R)-6-[rper-ovrua(aumerni)cuianialoxcu-N-[2-

(MeTaHCYabGoHAMIA0)ITHI]-3-MeTHI-7-0Kc0-1,6-Tua3a0unnuKa0[3.2.1]okT-3-eH-2-

KapookcamMujg



170

O

os N )

SsTINTONT T

1 H

0] N
N
o 0-SIT

VYka3aHHoe B 3aroJIOBKe COeIMHEHNE HoJyvanu u3 (2S,5R)-6-[Tper-

Oy THII( TUMETHIT )CHITUJ | OKCH-3 -MeTHIT-7-0KC0o- 1 ,6-nrazaburmkino[ 3.2. 1]okr-3-eH-2-

kapOonoBoii kucnotsl (Ilpomexkyrounoe coexmnenne 77, 300 mr, 0,96 mmons) B JIM®PA (1,5
i) u rugpoxyopuna N-(2-ammuHO3THI)-MeTaHCynboHamuaa (251,5 wmr, 1,44 mmonb)
cornacHo Meronuke ais [lpomeskyrounoro coequnenust 101 ¢ nonydyenuem (220 mr, 53%) B

BUAC 0eJIoro TBEPAOTO BCILIECTBA.
MC.: 433 ES+ (C17H32N405S1S)

IIpomMeskyTouHOE coeqUHeHHe 105: (2S.5R)-6-ruapoxcu-N-[2-

MeTaHcvabdhouamuno)dTuial-3-meTnii-7-oxkco-1,6-nuazadounukiiol3.2.1]Jokr-3-en-2-

KapOoKcaMm

o)
o. N |
A - \/\N ‘s A
g H
O N
'4 N\
@) OH
Yka3aHHoe B 3aroJIOBKe COeMHEeHNEe HOJTyYanu u3 (2S,5R)-6-[Tper-

OyTrn(mumMe T )criTi | oKCH-N-[ 2-(MeTaHCy I OHAMU IO )3 THI |-3-MeTUJI-7-0KCO- 1,6-
nuazabunukio[3.2.1]okr-3-en-2-kapobokcamuna (Ilpomexkyrounoe coenunernue 104, 0,12 r,
0,28 mMmonb) corynacHO Metonuke st Ilpome:xkyrounoro coenunenust 102 ¢ monmyuyeHueMm

KOPUYHEBATO-0€KEBOTO OCTATKA.

MC: 319 ES+ (C11Hi1sN4OsS)

IIpomeskyTOUHOE COeTHHEeHHEe 106: 3THI-(25)-2-bTop-2-[[(2S.5SR)-2-[2-

(MeTaHCYabGOHAMIAO)ITHI-KApOaMonJi]-3-MeTii-7-0kco-1,6-1uazadunukiiof3.2.1]okr-

3-en-6-ni1]oxculanerar
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VYkazaHHOe B  3arojioBke coenquHeHne mnonydanu  u3  (2S,5R)-6-ruppoxcu-N-[2-
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(MeraHcynbhoHAMHUIO)-3THI|-3-MeTHII-7-0KCO- 1 ,6-nra3adunmkino[3.2. 1 ]okr-3-eH-2-
kapOokcamuza (Ilpomexkyrounoe coenunenue 105, 80 mr, 0,25 mmonp) u 3Trn-(25)-2-6pom-
2-¢propanerata (Ilpomexyrounoe coequmHenue 174, 0,089 mu, 0,75 MMOmB) COrJIacHO
metonuke 1ysi [lpome:kyrounoro coequnenus 103 ¢ monyuenuem (25 mr, 18,8%) Gemoro
TBepaoro BemecTBa. CoeqWHEHHE NPEACTABIUI0 COOOHW CMeCh JHMAaCTEepEOMEPOB B
cootHouieHuu 1:4.

MC.: 423 ES+ (C15H23FN4O7S)

Ipumep 67: (25)-2-d1op-2-[[(2S.5SR)-2-[2-(MmeTancyabdoHaMua0)ITHIAKADOaMONI]-3-

MeTHJI-7-0Kc0-1,6-1Ha3a0nuuKa0[3.2.1]JokT-3-eH-6-na]okcu]vKcycHOM KHCJIOTHI

JUTHEBAA COJIb

F
FIA,

Yka3zaHHOE B 3arojIOBKE COeIUHEHUE moydann us dTii-(2S)-2-¢prop-2-[[(2S,5R)-3-meTnn-2-
(3-meTuncynbdonuamponuikapdamon)-7-okco-1,6-nuazadbunmkiio[3.2. 1 Jokr-3-eH-6-
wiJokcu |anerat (IlpomexkyTouroe coenunernue 106, 25 mr, 0,06 MMOJIb) COTJIACHO METOTUKE
s Ipumepa 66 ¢ monyuenuem (4,0 mr, 15,4%) nocne nuodunmzanuu O€I0ro TBEPAOTO
BEILECTBA.

MC: 395 ES+ (C13H19FN4O-S)

'H AMP (300 MT'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).

TIpome:xxkyrounoe coexmnenue 107: (2S.5R)-6-[rper-0yrua(aumerma)cuianiijoxkcu-3-

MeTHJI-N-(0KCa30/1-2-HaAMeTH )-7-0Kc0-1,6-nua3zadonunkiiof3.2.1]oxkr-3-eH-2-

KapookcamMujg
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VYka3aHHOe B 3aroJioBKe COoeMHEHNE noJayvanu u3 (2S,5R)-6-[Tper-

Oy THII( TUMETHIT )CHITUJI | OKCH-3 -MeTHIT-7-0KCOo- 1 ,6-nrazaburmkino[ 3.2, 1]okr-3-eH-2-

kapOoHoBoii kucnotsl (IlpomeskyTounoe coenunenue 77, 400 mr, 1,28 MMoIb) U OKCa30J1-2-
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WI-MeTUJIaMuHa Ttuapoxjopuna (2584 wr, 1,92 MMonb) COrIaCHO METOIUKE JUIs
IIpomexxyrounoro coequnenusi 101 c¢ momyuenuem (120 mr, 23,9%) OGenoro TBepaoOro

B€HIICCTBA.

MC: 393 ES+ (C1sH28N404S1)

IIpoMeRVTOYHOE coeHEeHHe 108: (2S.5R)-6-ruapokcu-3-merui-N-(0Kca3oJi-2-

HJIMETH)-7-0Kc0-1,6-qua3a0onunK0[3.2.1]oxkT-3-eH-2-Kap0oKcaMua
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VYka3anHoe B 3aroJIOBKe COeIMHEHNE NOJyvanu u3 (2S,5R)-6-[Tper-
Oy THII(IUMETHIT )CUITHIT| OKCU-3 -MeTHII-N-(0KCa3051-2-UuamMeTn)- 7-okco-1,6-
nnazabuuukio[3.2.1]Jokr-3-en-2-kapbokcamuna (Ilpomexyrounoe coexunenune 107, 0,12 1,
0,31 mmonb) cornacHo Metoauke it IIpomexkyrouHoro coexunenusi 102 ¢ nonyueHuem

ocTraTkKa.

MC: 279 ES+ (C12H14N4O4)

IIpomexkyTounoe coenunenne 109: 3tuia-(2S)-2-drop-2-[[(2S.5R)-3-meTHn1-2-(0KCA30.J1-2-

HJIMETHIKAPOaAMOI)-7-0kc0-1.6-1uazadonumnkjio]3.2.1]Jokr-3-en-6-miajoxkculanerar
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YkazaHHOe B 3aroyioBKe coequHeHue nmony4danu us (2S,5R)-0-runpokcu-3-merun-N-(okcas3ol-
2-unmeTun)-7-okco-1,6-nuazadunmkio[3.2.1]okr-3-en-2-kapbokcamuna (IIpomeskyTouHoe
coenunenue 108, 80 mr, 0,29 mmonp) u 3THI-(2S)-2-0pom-2-pTopauerara (IlpomexyTounoe
coenunenue 174, 0,10 mu, 0,86 mMmonb) corjacHO Metonuke s IIpomMeRyTOUHOro
coenuHenuss 103 ¢ mnonyuenuem (15 wr, 13,6%) OecuserHoro Macia. CoenuHeHue

NPENCTABIISIIO co0oii CMECh IHaCTEPEOMEPOB B COOTHOIIEHUH 15:85.

MC: 383 ES+ (C16H19FN4Os)

Hpumep 68: (25)-2-d1op-2-[[(2S.5R)-3-MeTHa-2-(0KCA301-2-HIAMeTHIKAPOAMONI)-7-

oKco-1,6-1na3a0nuHKI0[3.2.1]oKkT-3-eH-6-H1]0KCH ]| VKCYCHON KHCJIOTEI JJUHTHEBAA COJIb
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Yka3zaHHOE B 3aroJIOBKE COSIUHEHUE TOoTydain u3 3Tii-(25)-2-¢prop-2-[[(2S,5R)-3-meTnn-2-
(okcazon-2-unmeruiakapdamom)-7-okco- 1,6-nnazadbunukio[3.2. 1Jokr-3-eH-6-
wi]okculanerata (IIpomexyrounoe coemmnenue 109, 15 wmr, 0,039 mmonb) cornmacHo
meroauke 1yt Ilpumepa 66 ¢ nonyuenuem (4,0 mr, 25,9%) nocne nuodunuzanun 0eaoro
TBEPJOTO BEIIECTBA.

MC: 355 ES+ (C14H15sFN4Og)

'H AMP (300 MI', 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).

IIpomexyTouHoe coexunenue 110: (2S.5R)-6-[Tper-Oyrua(aumerni)cuanialokcu-3-

MeTHJI-7-0KcO-N-(nupa3un-2-uameTunn)-1,6-1nazadunukno[3.2.1]okr-3-en-2-

KapOoKcaMug

N %N /

o "0-Si
Yka3aHHoe B 3aroJIOBKe COeMHEeHNe HoJTyYanu u3 (2S,5R)-6-[Tper-
Oy THII(IUME T )CUITHUT | OKCH-3-MeTHII-7-0KCO- 1 ,6-nrazadunmkino[ 3.2. 1]okr-3-eH-2-
kapOonoBoii kuciotsl (IIpomexyrounoe coenunenue 77, 200 mr, 0,64 MMOJIb) B OKcajiaTa
nupasud-2-uwi-merrwnamuHa  (191,2 mr, 0,96  MMOJb) COrJIaCHO  METOAMKE ISt
IIpome:xyrounoro coeamnenuss 101 c nonyuenuem (120 mr, 46,4%) Oenoro TBepAOro

BE€HIICCTBA.

MC: 404 ES+ (C19H29N503S1)

IIpome:xkvrounoe coeaunenue 111: (2S.5R)-6-ruapoxcu-3-MmeTHI-7-0Kco-N-(mupasuH-2-

wamern)-1,6-nuazaduuukiol3.2.1Joxkr-3-eH-2-kap0oKcaMHI
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VYka3aHHOe B 3aroJIoBKe COoeMHEHNE noJayvanu u3 (2S,5R)-6-[Tper-
Oy THII(IMUME T ) CUITHIT | OKCH-3-MeTHII- 7-0KCO-N-(TipasuH-2-unmernn)- 1,6-
nuazabunukio[3.2.1]okr-3-en-2-kapbokcamuna (Ilpomexyrounoe coenunenue 110, 0,10 r,
0,26 mmoub) cornacHo Metonuke it Ilpomexyrounoro coexmHenusi 102 ¢ momydeHueM
OCTaTKa.

MC: 290 ES+ (C13H15N503)

Ilpome:xxyTouHoe coeanHenue 112: 3tuia-(25)-2-¢prop-2-[[(2S.SR)-3-MmeTnji-7-0kco-2-

(nupasul-2-uaMeTHJaKapoamon)-1,6-ruazadounukiaol3.2.1Jokr-3-en-6-uiajoxculanerar
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VYkazaHHOe B 3arojioBke coenuHeHue nonydanu us3 (2S,5R)-6-ruppokcu-3-merun-7-okco-N-

(mupazun-2-unmerun)-1,6-nuazadbunmkio|3.2. 1]okr-3-en-2-kapOokcamuaa

(ITpome:xyTounoe coenunenne 111, 70 mr, 0,24 mmounb) u 3tui-(2S)-2-6pom-2-propanerara
(ITpome:xkyTounoe coexunenue 174, 0,086 my, 0,73 MMOJB) COIrJIACHO METOAMKE JIJIsI
Ipome:xyTounoro coenunenusi 103 ¢ nonyuenuem (50 mr, 52,5%) OecuseTHOro macia.

CoenvHeHUe IPENCTABIISLIO COOOM CMeCh TUACTEPEOMEPOB B COOTHOLIEHHH 15:85.
MC: 394 ES+ (C17H20FNs0s)

IIpumep 69: (25)-2-dp1op-2-[[(2S.5R)-3-MeTHI-7-0KCO-2-(MHUPAZHH-2-UIMETHJI-

Kkapoamon)-1.6-nuazadunukiio]3.2.1Joxkr-3-e-6-naloxculykcycuon KHCJIOThI

JUTHEBAA COJIb
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Yka3aHHOe B 3aroJIoBKe CoeuHeHue nojydanu u3 3tui-(2S)-2-prop-2-[[(2S,5R)-3-meTun-7-
OKCO-2~(Tiupa3uH-2-mimMeTuikapoamornn)-1,6-nuazadunmkio[ 3.2. 1Jokr-3-eH-6-

wi|okcu|anerata (IIlpome:kyrounoe coeguHenue 112, 50 wmr, 0,13 MMOJb) COrylacHO
meroauke s Ilpumepa 66 c¢ monyuenunem (4,0 mr, 8,2%) mocne nuodunuzanmm 6emoro

TBEPAOTO BEIICCTBA.
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MC: 366 ES+ (C15H16FN5Os)
'H AMP (300 MT'u, 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).

IIpome:xkvrounoe coeauuenue 113: (2S.5R)-6-[rper-0yruna(aumerna)cuaniloxcu-N-

(UMKJONPONUJIMETOKCH )-3-MeTHJI-7-0Kc0-1,6-1Ha3a0nuuka0[3.2.1JokT-3-eH-2-

KapOokcaMug
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VYkaszanHoe B 3aroJIOBKe COeIlMHEHNEe NOJyYanu u3 (2S,5R)-6-[Tper-

Oy THII(AMMETHIT)CHUITIIT | OKCH-3 -MeTHII-7-0KCco- 1 ,6-nnazabunmkio[3.2. 1]okr-3-eH-2-
kapOoHoBoii kucnotel (IlpomexxyTounoe coexunenme 77, 200 mr, 0,64 mmonb) u O-
(umknonponunMernit)ruapokcuiamuaa (83,6 mr, 0,96 MMOJb) COTJIACHO METOIHKE MJIS
Ipomexyrounoro coequnennsi 101 ¢ nonyuenuem (100 mr, 40,9%) GecuseTHOro Maca.

MC: 382 ES+ (CisH31N304S1)

IIpomexkyrounoe coeanHenue 114: (2S.5R)-N-(HUKJIONPONHIMETOKCH)-6-rHAPOKCH-3-

MeTHJI-7-0KCc0-1,6-1na3adonuukaol3.2.1Jokr-3-eH-2-kapooKcamug
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Yka3aHHOe B 3aroJIoBKe COoeMHEeHNEe HoJyvanu u3 (2S,5R)-6-[Tper-
Oy THI(IUMETHIT)CUITHIT | OKCHU-N-(LIUKJIOTPONTUIIMETOKCH )-3-METHII- 7-0KCO- 1,6-
nuazabunukio[3.2.1]okr-3-en-2-kapbokcamuna (Ilpomexyrounoe coequnenue 113, 0,1 r,
0,26 mmoub) cornacHo Metonuke it IlpomexyTounoro coexmHenusi 102 ¢ monmydeHuem
OCTaTKa.

MC.: 268 ES+ (C12H17N304)

IIpoMeRvTOYHOE coeaAHeHHe 115: >yTHa-(28)-2-[[(2S.5R)-2-

(UMKJONPONUIMETOKCHKAPOAMONII )-3-MeTHJI-7-0KC0-1.6-m1ra3adunuknol3.2.1Joxr-3-eH-

6-najoxcu]-2-propauerar
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VYkazaHHOe B 3arosioBke coennHeHune noiydanu u3 (2S,5R)-N-(LuKIOMpOnHIMETOKCH )-6-
THIPOKCH-3-MeTUJI-7-0KCOo-1,6-mnazadburukio| 3.2.1]okr-3-eH-2-kapOokcamuia

(ITpome:xyTouHoe coenunenue 114, 60 mr, 0,22 mmorb) u 3tui-(2S)-2-0pom-2-proparerara
(ITpome:xxyTouHnoe coexuHenue 174, 0,08 mn, 0,67 MMOIbB) COIJIACHO METOAMKE MJIs
IIpomexyTounoro coequHenusi 103 ¢ nomyuenuem (15 mr, 18%) OecieTHOro macna.

CoenunHeHne npencTaBisuio coboit cMech AUacTepeoMepoB B COOTHOLIEHUH 1:9.

MC: 372 ES+ (C16H22FN30¢)

Ipumep 70:  (28)-2-[[(2S,5R)-2-(HMKJIONPONUJIMETOKCHKAPOAMONI)-3-MeTHJI-7-0KCO-
1,6-n1na3a0unuKI0[3.2.1]0KT-3-eH-6-ni]oKcH]-2-PTOPYKCYCHOH _ KHCJIOTHI ___JIUTHEBAasI

COJIb

i
A/O\N)l". AN
H
o \O/SrOH

0]
VYkazaHHOe B  3arojioBke  coeauHeHuMe monydanu w3 3TiI-(2S)-2-[[(2S,5R)-2-
(LIMKJIOPOMUIIMETOKCH-KapOaMomt)-3-MeThI-7-0kco- 1,6-auazadurukio[3.2.1]okr-3-eH-6-
wi|okcu|-2-propauerara (Ilpomexyrounoe coenunenue 115, 15 mr, 0,04 MMOJIB) COrNTacCHO
meroauke st Ilpumepa 66 ¢ monyuenuem (4,5 mr, 32,5%) nocne nuodrmsanun Oeaoro
TBEPAOTO BEIIECTBA.
MC: 344 ES+ (C14H18FN30¢6)
'H AMP (300 MI'u, D,0) 8: 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).

IIpome:xkvrounoe coeaqunenue 116: (2S.5R)-N-(3-amuuo-3-okco-nponuia)-6-[Tper-

oyrua(aumMern)cuanalokcu-3-MmeTii-7-0kco-1,6-anuazaounukiaol3.2.1Jokr-3-en-2-

KapookcaMujg
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VYka3aHHoe B 3aroJIOBKe COeIMHEHNE HoJyvanu u3 (2S,5R)-6-[Tper-

Oy THII(IUME T )CUITHIT | OKCH-3-MeTHII-7-0KCO- 1 ,6-nrazadurmkio[3.2.1]okr-3-eH-2-
kapOoHoBoii kuciothl (IIpomexyrounoe coexmnenme 77, 200 wmr, 0,64 mmonb) u
ruapoxjopuna amnanuHamupa (119,6 wmr, 0,96 MMoOnb) COracHO METONUKE JUIs
IIpomexyTounoro coequHenusi 101 c¢ nonyuenuem (140 mr, 57,2%) Oenoro TBEpAOro
BEILECTBA.

MC: 383 ES+ (C17H30N404S1)

IIpomeskvrounoe coeaxuHenne 117: (2S.5R)-N-(3-aMHH0-3-0KCO-IIPONHJI)-6-rHAPOK CH-3-

MeTHJI-7-0KC0-1,6-1uazaonuuko]3.2.1]okr-3-eH-2-kapooxcamu

i

HZNJK/\N) K
N
O%N\OH

YkazaHHOe B 3arojioBke coeauHeHue nonydain u3 (2S,5R)-N-(3-amuH0-3-0KCOo-mpomnn)-6-

[Tper-OyTra(quMeTIIT)CHITIIT |OKCH-3 -MeTHJI-7-0KCOo- 1 ,6-muazabunukio| 3.2. 1 ]Jokr-3-eH-2-
kapOokcamua (Ilpomexkyrounoe coexnnenue 116, 140 mr, 0,37 MMOJIb) COTJIACHO METOJTUKE

IS IIpomexxyTouHoro COeIHHEeHUS 102 c MIOJIy4YE€HUEM OCTaTKa.

MC: 269 ES+ (C11H16N4O4)

IIpoMeRyTOYHOE coeHHeHHe 118: >yTHa-(28)-2-[[(2S.5R)-2-[(3-amuH0-3-0KCO-

nponua)kapoamon]-3-meru-7-oxco-1.6-nuazadunukiaol3.2.1Joxkr-3-eu-6-uajoxcul-2-

ShTO panerar
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Yka3zaHHOE B 3arojioBke coeanHeHue nonydain u3 (2S,5R)-N-(3-amun0-3-0KCco-mponin)-6-

THIPOKCH-3-MeTUJI-7-0KCo-1,6-nmna3adurukio| 3.2. 1 ]okT-3-eH-2-kapOokcamuia

(ITpome:xyTounoe coenunenue 117, 90 mr, 0,34 mmonn), K»COs (139,1 mr, 1,01 mmonb) u
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sTIn-(25)-2-6pom-2-¢propanerata (Ilpomexkyrounoe coenunenue 174, 0,12 mi, 1,01 Mmorb)
cormmacao Metoauke st [l pomexkyTounoro coenunenusi 103 ¢ monydenuem (26,0 mr, 20,8%)
Oenoro TBepmoro BemectBa. CoenMHEHHE MPENCTABISIO COOOW CMECh AMACTEPEOMEPOB B
cooTHouleHuu 1:9.

MC: 373 ES+ (C15H21FN4Og)

Hpumep 71: (28)-2-[[(2S.5R)-2-[(3-aMHH0-3-0KCO-ITIPONTHI )KAPOAMONJI|-3-MeTHJI-7-0KCO-

1,6-a1na3a0unuKI0[3.2.1]0KT-3-eH-6-H|oKcH]-2-PTOPYKCYCHOH _ KHCJIOTBHI __JUTHEBasi

CO0JIb

F
FhA

VYka3aHHOe B 3aroyioBke coeiuHeHue mnonydanu u3 3Ti-(25)-2-[[(2S,5R)-2-[(3-amuno-3-
OKco-mponui)kapdbamomn|-3-mMeTui-7-okco- 1,6-nuazadbunmkio| 3.2.1Jokr-3-eH-6-mn|okcu]-2-
¢ropauerara (Ilpomexyrounoe coenunenue 118, 25 mr, 0,07 MMOJIB) COTJIACHO METOIUKE
s [pumepa 66 ¢ nonyuyenueMm (8 mr, 34,6%) mocne nauodunuszanuu 0eIoro TBEPAOrO
BEILECTBA.

MC: 345 ES+ (C13H17FN4Og).

'H AMP (300 MTI'i;, D>0) §: 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).

IIpoMeRyTOYHOE coeHHeHHe 119: 2-[[(2S)-5-0xconuppoTHIHH-2-

wialmeroxcu]|uzonnnoann-1.3-1H0H

0]

N O
" H

K pacrBopy mmsTmnaszonukapbokcunata (16,6 mi, 14,6 mmons, 40% wmacc.) B TT'®@ (10 mu)
npu -10°C no xamsam nodasisu pactsop Tpudenmipochuna (3,83 r, 14,6 mmons) B TI' P
(20 mu). Cycnensuro nepemernnany pu -10 °C. Crycts 1 gac o kamisim 100aBIsui pacTBOp
(S)-(+)-5-(ruppoxkcumerun)-2-mupponuannona) (0,80 r, 6,95 mmons) B TT'® (10 M), a 3arem

pactBop N-rugpokcudramumuna (1,13 r, 6,95 mmons) B TI'® (10 min). Peakunonnoit cmecu
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JlaBajli HarpeTbCsl 1O KOMHATHOW TEMIIEpaTypbl M NEPEMEIIMBAIU €€ B TeueHHe 2 JHEH.
Peakunonnyro cmeck koHIEeHTpupoBany. [locne npoBeneHust xpomarorpaduu Ha CUITHKaresie
(0-100 % EtOAc/rekcan, 3zarem 10% MeOH//IXM) monydanu yka3aHHOE B 3arojiOBKe
coequnenue (1,5 r, 83% ) B Bune 6J1eAHO-KENITOTO TBEPAOTO BEIIECTBA.

MC: 261 ES+ (C13H12N204)

IIpome:kvrounoe coequnenue 120: (5S)-5-(aMuHOOKCHMETHJI ) IHPPOJIHINH-2-0H

N

O H

K pacTBopy 2-[[(2S)-5-okconupponuanH-2-1i1|METOKCH |U30MHAOMHNH- 1 ,3-11oHa
(ITpome:xyTounoe coenmnenue 119, 1,5 r, 5,76 mmonp) B AXM (70 mi1) mpu KOMHATHOH
TeMIieparype nodasisiiii MoHoruapar runapasusa (0,84 mi, 17,3 mmons). Peakiimonnyro cmech
nepeMelInBaIi PU KOMHATHOM TeMreparype B TedeHue 1 yaca, 3aTeM NpoMbIBaii BoaoH (3
x 20 wmu). Bopnblii cioii koHueHTpupoBanu. [locne smonpoBaHusi Ha KOJOHKe sepabead
NOJIy4aJii ykazaHHoe B 3aroyioBke coenunenue (0,60 r, 79,9%) B Bume Oenoro TBepaoro
BELECTBA.

MC: 163 ES+ (CsHeN,0,)

IIpomexkyrounoe coeaunenue 121: (2S.5R)-6-|rper-0yrua(aumerna)cuanaloxcu-3-

MeTHJI-7-0KCc0-N-[(5-oxconuppoauaun-2-uwja)meroxkcul-1.6-quazadounumukiaol3.2.1]oxr-3-

eH-2-KapooKcamMug

O%N‘o>?i/%

Yka3aHHOe B 3aroJIoBKe COeMHEeHNe HoJyvanu u3 (2S,5R)-6-[Tper-
Oy THII( TUME T )CHITUJ | OKCH-3 -MeTHIT-7-0KC0o- 1 ,6-nnazadburmkino[ 3.2, 1]okr-3-eH-2-

kapOoHoBoii kucnotel (IIpomexkyrounoe coexmnenue 77, 250 mr, 0,80 mmonb) u 5-
(amuHOOKCHUMeTIIT)TUpponuanH-2-oHa (IIpome:kyTounoe coenmnenue 120, 1562 wr, 1,2
MMOJIb) coracHo Metoauke st [lpomeskyrounoro coenunenust 101 ¢ nonydenuem (55 mr,

16,2%) Gexnoro TBEpIOTO BELIECTBA.

MC.: 425 ES+ (C19H32N405S1)
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IIpoMeRVTOYHOE coealHEeHHe 122: (2S.5R)-6-ruapoxcu-3-merTui-7-oxco-N-[(5-

OKCONMUPPOJIHINH-2-HI)MeTOKCH]-1,6-1na3adonuukio]3.2.1]Joxkr-3-eH-2-KapooKcamug

VYka3aHHoe B 3aroJIOBKe COeIMHEHNE NOoJyvanu u3 (2S,5R)-6-[Tper-
Oy THII( TUMETHIT )CHITUJI | OKCH-3 -MeTHII-7-0KCO-N-[ [(2S)-5-0okconupponuauH-2 -1 | MeTOKCH |-

1,6-nmnazadunmkio[3.2.1]okr-3-eH-2-kapookcamuna (Ilpome:xkyrounoe coenunenue 121, 55
mr, 0,13 mmosb) cornacHo Meronuke st IlpomexkyTounoro coenuHerust 102 ¢ nonydeHueM
CBETJIO-KENTOMN CMOJIBL.

MC: 311 ES+ (C13H1sN4Os)

IlpomesxyTouHoe coeaunenue 123: 3tuia-(25)-2-dprop-2-[[(2S.5R)-3-meTHI-7-0KCc0-2-[(S-

OKCONMUPPOJHANH-2-HJ)METOKCHKapoamon]-1,6-nuazadouumkno|3.2.1]Joxr-3-eH-6-

niajoxkculanerar

Ir=z
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YkazaHHOe B 3aroyioBke coeauHenue nojydanu u3 (2S,5R)-6-runapokcu-3-meTu-7-okco-N-
[(5-okcomupponuauH-2-nin)meTokcH |- 1,6-muazabuninkio|3.2. 1Jok-3-eH-2-kapOokcamun
(ITpome:xkyTounoe coenunenue 122, 35 mr, 0,11 mmounb) u 3tun-(2S)-2-6pom-2-propanerar
(ITpome:xxyTounoe coexmHenue 174, 0,04 mn, 0,34 MMONB) COIJIACHO METOAMKE IS
Ipome:xyTounoro coequHenusi 103 ¢ monyuenuem (15 wmr, 32,1%) nunkoro TBEpAOTrO

BewectBa. CoeuHEeHHE MPEACTABIISIIO COOON CMeCh TUACTEPEOMEPOB B COOTHOLIEHHH 1:4.

MC.: 415 ES+ (C17H23FN4O7)

IIpumep 72: (25)-2-dTop-2-[[(2S.5SR)-3-meTHa-7-0KC0-2-[(S-0KCONMPPOIHAHH-2-

Hia)meroxcukapoamon]-1.6-nuazadnnnkinol3.2.1Joxr-3-eH-6-niajoxkculyxkcycuon
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KHCJOTHI JIUTHEBAA COJIb

F
FhA

Yka3aHHOe B 3arojioBKe coequHeHue nojydanu u3 3tui-(2S)-2-¢prop-2-[[(2S,5R)-3-metun-7-
oKC0-2-[ (5-okconmuppoauanuH-2-ui)MeTokcukapdbamomn|-1,6-quazadumnukino[3.2. 1 Jokr-3-eH-
6-un]okcu]anerata (IIlpomexkyrounoe coegunenme 123, 15 mr, 0,036 mmonb) cormacHo
meroauke A Ilpumepa 66 c¢ nmonyuenuem (7,0 mr, 40%) nocie nuodpunmuzanuu Oeaoro
TBEPJIOTO BEIECTBA.

MC: 387 ES+ (C15H19FN4O7).

'H AMP (300 MI'i, D20) 8: 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).

IIpomMeskyTOouHOE coequHeHHe 124: [(2S)-5-0xconuppoauauH-2-uilMernia-4-

METHJI0€eH30J1CYab(hoHAT

K nepememmuBaemomy pactBopy (S)-(+)-5-(ruppokcumerwn)-2-nmupponuHona (2,0 r, 17,4
MMOJIb) U napa-tonyoncynbdonmixnopuaa (4,17 r, 21,9 mmons) 8 CH2Clz (50 mu) mpu 0 °C
nobasisuu auMmerrnamuHonupuauH (111,4 mr, 0,91 mmonb) u TpusTinamus (3,05 mu, 21,9
MMOJIb). [TonydeHHOl cMecH naBajii HarpeTbesl 1O KOMH. TEMIT. M IEPEMELTNBAIN B TEYCHUE
12 yacoB. 3aTeM peakUMIO OCTAHABIMBAIN AOOABJIEHHEM BOABI U SKCTPATHPOBAIU BOIHBIN
cinoit CH2Cly. OObpennHeHHbIE OpraHUYeCcKHe 3KCTPaKThl nmpoMbiBaiu 1 H. pactBopom HCI u
cyurmi Hax Oe3BomHbIM NaxSOs. Ilocne ynaneHuss pacTBOpHUTENs MNPHU TOHWKEHHOM
JaBJIeHUH U npoBeneHus Guam-xpomarorpadun (2,5% MeOH B JIXM) nonyvanu yKa3aHHOE
B 3arojioBke coequnenue (4,58 r, 93,2%) B Bune 6e10ro TBEpAOro BEIIECTBA.

MC: 270 ES+ (C12H15sNO4S).

IIpome:kvrounoe coequnenue 125: 2-[(2S)-5-okconuppoOITHAHH-2-HJI | AIeTOHU TP
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pJCN

K pacTBopy [(2S)-5-okcomupponuanH-2-ui | MeTUI-4-MeTHIIO e H30JICY JIb() OHATA
(ITpome:xyTouHoe coequHenue 124, 4.5 r, 16,7 mmonb) B aunerorutpuie (50 mu) nodasisuiu
KCN (2,76, 41,8 mmonb). PactBop Harpesanu npu 85 °C B Teuenue 18 gacos. 3arem pacTBop
pazbasisuin aneroHutpwioMm (200 mut), GUIBTPOBAIM Yepe3 LEeJIUT U KOHIICHTPUPOBAIH B
Bakyyme. Ocratok ounmmanu (um-xpomarorpadueii Ha cmukarene (9:1 IXM/MeOH) c
MOJIyYeHUEM YKa3aHHOTO B 3arojioBke coenunenus (1,8 r, 86,8%) B Bume Genoro TBEpIoro
BEILECTBA.

MC: 125 ES+ (CsHsN»O).

IIpome:xxyrounoe coeauuHenue 126:  mpem-oyrua-N-[2-[(2S)-5-oxconuppoauany-2-

wirujlkapéamar
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K NepeMeInBaeMOMY pacTBopy 2-[(2S)-5-okconuppOTUAUH-2-1JI|aLleTOHUTPHIIA
(ITpome:xxyTounoe coexunenue 125, 300 mr, 2,42 mmonb) B Mmetanose (15 mu) mpu 0 °C
nobassuiu nu-Tper-OyTrn-gukapoonar (1,05 r, 4,83 mmonb) u NiCly,6 H,O (57,4 mr, 0,24
MMOJIb). 3ateM nobasnsuin NaBHy (0,64 1, 16,9 mmoinb) B Teuenue 30 MuHyT. PeakunoHHYO
CMeChb TOAOTPEBATM O KOMH. TEMIL. M TNepeMelmmBaiud B TedeHue | daca. JoOamisuu
ocHoBanue Xynura (0,42 mn, 2,42 MMOJIb) 100aBJIsUTH, 3aTEM MepeMeInnBaid B TeueHue 30
MuHyT. PactBoputens yaamsiu. Ocratok pactBopsiii B EtOAC u mpoMbIBaNd HACHIII.
pactBopom NaHCO3, pacconom, cymrm Hax MgSQO4, GunbTpoBaan U KOHLIEHTPUPOBAIU C
MOJTy4YeHUEM yKa3aHHOTO B 3aroyioBke coequHenus (0,50 r, 90,6%) B Bume 0eoro TBepaoro
BEILECTBA.

MC: 229 ES+ (C11H20N203)

IIpome:xkvrounoe coequnenue 127: (55)-5-(2-aMHUHOI THJI)IUPPOJTHAHH-2-0H

pj "
N

" H

K pacTBopy mpem-0ytun-N-[ 2-[(2S)-5-okconupponuanH-2-ui |3t |[kapbamara

(ITpome:xyTouHoe coeaunenue 126, 500 mr, 2,19 mmonp) B JAXM (2,5 mu) nobasmsiiu
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TpudropykcycHyto kucnory (1,15 r, 10,9 Mmoinb). 3aTeM peakLIHOHHYIO CMECh ITePEMEIIUBAIIH
IPpU KOMH. TEMIL. B T€4eHHE 2 4acoB. PacTBOpUTEND yIaNsiN C MOJIYYCHHEM YKAa3aHHOTO B
3arojioBKe coeMHeHus B Buje coinu TFA.

MC: 129 ES+ (CsH12N20)

IIpome:xkvrounoe coeannenne 128: (2S. SR)-6-[mpem-oyrua(aumerna)cuanialoxcu-3-

MeTHJI-7-0KC0-N-[2-(5-0xconuppoanaua-2-ua)dTuial-1,6-1uazadounukiaol3.2.1]oxr-3-eH-

2-KapOooKcaAMU

NN

/
VYkazanHoe B 3aroJIOBKe COEIMHEHHUE NOJTy4aiu u3 (2S,5R)-6-[mpem-
Oy THII(IUME T )CUJTHIT | OKCH-3-MeTHII-7-0KCO- 1 ,6-nrazadunmkino[3.2. 1]okr-3-eH-2-
kapOoHoBoii kuciots! (IIpomexkyrounoe coexunenne 77, 300 mr, 0,96 mmone) u TFA conn
5-(2-amunosTUN)nupponuanH-2-ona (Ilpomexkyrounoe coenmHenue 127, 035 1, 1,44
MMOJIb) corjiacHO Metoauke st [IpomexkyTounoro coexunenust 101 ¢ monydenuem (120 mr,

29,6%) Oenoro TBEPIOTO BEIECTBA.
MC: 423 ES+ (C20H34N404S1)

IIpome:xkyvrounoe coeaunenue 129:  (2S.5R)-6-ruapokcu-3-merui-7-oxco-N-[2-(5-

OKCONMUPPOJIHANH-2-1J)ITHI]-1,6-11a3a0unuKa0[3.2.1]oxkT-3-eH-2-Kap0oKcAMHUA
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Yka3aHHOe B 3aroJioBKe COoeMHEHUe noJayvanu u3 (2S,5R)-6-[Tper-

Oy THII(IUME T ) CUJTHIT | OKCH-3 -MeTHII- 7-0KCcO-N-[ 2-(5-okconupponuann-2-mn)atui|- 1,6-

nuazadurukio[3.2.1]okr-3-eH-2-kapookcamuna (Ilpomeskyrounoe coenunenue 128, 120 mr,
0,28 mmoub) cormacHo Metonuke it IlpomexyTrounoro coexmHenusi 102 ¢ momydeHuem
Genoit CMOJIBL.

MC: 309 ES+ (C14H20N404)
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Ilpome:xxyTounoe coenuHenne 130: 3Tuia-(25)-2-prop-2-[[(2S.5R)-3-meTni-7-okco-2-[(5-

OKCOIHUPPOJHANH-2-HJI)MeTOKCHKapoamon|-1,6-1uazadounukaol3.2.1Jokr-3-eH-6-

niajoxculanerar
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VYka3aHHOe B 3arojioBke coeamHenue nojydanu u3 (2S,5R)-6-runppokcu-3-meTui-7-okco-N-
[2-(5-oxconuppomuauH-2-nn)aTui]-1,6-nuazabunukiol3.2. 1]okr-3-eH-2-kapOokcaMua
(ITpome:xyTounoe coequnenune 129, 80 mr, 0,26 mmons), K2COs3 (179,3 mr, 1,3 MMonb) u
stHi-(25)-2-6pom-2-propauerara (Ilpomexkyrounoe coequnenne 174, 0,12 mi, 0,78 MMoIIb)
cornacHo meroauke i IIpomeskyrounoro coenumHenusi 103 ¢ nonyuenuem (30 mr, 28%)
6enoro TBepmoro Bemectsa. CoeanHEHHE MPENCTAaBISUIO COOOH CMECh AMACTEPEOMEpPOB B
coOoTHOWeHuH 1:4.

MC: 413 ES+ (C18H25FN4Og)

Ipumep  73:  (2S5)-2-d1op-2-[[(2S.5R)-3-MeTH.I1-7-0KCO-2-[2-(5-0KCOMUPPOJIHINH-2-

uapTuakapoamon]-1,6-1uazaounukaol3.2.1Jokr-3-eH-6-na]oKCH]YKCYCHOM  KHCJIOTHI

JUTHEBAA COJIb

F
. Ao

YkazaHHOe B 3aroJioBKe coenuHeHue nojydanu u3 3tui-(2S)-2-prop-2-[[(2S,5R)-3-meTun-7-
OKC0-2-[ 2-(5-okconupponuanH-2-un )3Tuakapoamon |- 1,6-nuazabunmkino[3.2. 1]okt-3-eH-0-
wi|okcu|anerata (IIlpome:xkyrounoe coequHenue 130, 30 wmr, 0,07 MMOJB) COrJIaCHO
meroauke st Ilpumepa 66 ¢ monyuenuem nocie auopmmmsauuu (8,0 mr, 25,8%) Genoro
TBEPIOTO BEIIECTBA.

MC: 385 ES+ (C16H21FN4Oe)

'H AMP (300 MI'u, 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).
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IIpome:xkvrounoe coequnenue 131: ((2S.5R)-6-[Tper-0vrua(aumerna)cuanialoxcu-3-

MeTHJI-7-0KCc0-N-(3-cyabdamonanponmi)-1,6-muazadunukio|3.2.1]okr-3-eH-2-

KapookcamMujg
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VYka3aHHOe B 3arOJIOBKE COEIMHEHNE HOJTy4asu u3 (2S,5R)-6-[Tper-

Oy THII(IUME T )CUITHIT| OKCH-3-MeTHII-7-0KCO- 1 ,6-nrazadunmkino[3.2.1]okr-3-eH-2-
kapOoHoBoii kucioTel (IIpomexyrounoe coexuHenme 174, 300 mr, 0,96 mMmonb) u 3-
aMMHONponaH-1-cynbponamuna ruapoxmnopuzaa (251 mr, 1,44 MMonb) COrNIaCHO METOJUKE
nns [Ipomesxytounoro coennnenust 101 ¢ nonyuenuem (198 wmr, 47,7%) Genoro TBEpAOTO
BELLECTBA.

MC: 433 ES+ (C17H32N40s5S1S)

IIpomeskyTouHOEC coeuHeHHe 132: (2S.5R)-6-ruapoxcu-3-meTuJ-7-oxco-N-(3-

cyabdamonanponmi)-1,6-1ua3aduuukio]3.2.1]okr-3-eH-2-KapooKcaMuI
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Oy AN )|, X

PES)
HoN" i
20 N
" N\
@) OH
Yka3aHHoe B 3aroJIOBKe COeMHEHNe HOoJTy4anu u3 (2S,5R)-6-[Tper-

Oy THII(IUME T ) CUITHIT | OKCH-3 -MeTHIT- 7-0KkcO-N-(3 -cynbdamormponun)-1,6-
nnazaduukio[3.2.1]okr-3-eH-2-kapookcamuna (Ilpomeskyrounoe coenunenue 131, 200 mr,
0,46 mmonb) cornacHo Meronuke misi Ilpomexkyrounoro coeamnenus 102 ¢ momyyeHueMm

O€eJION CMOJIBL.
MC: 319 ES+ (C11H1sN4OsS)

IIpome:xxyTounoe coenuHenue 133: >tui-(25)-2-dbrop-2-[[(2S.5R)-3-MeTHa-7-0Kc0-2-(3-

cyabdamonanponuakapoéamon)-1,6-nuazadunukio]3.2.1]okr-3-en-6-miajokcujanerar
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YkazaHHOe B 3arojioBke coenuHenue mnojiydanu u3 (2S,5R)-6-runpokcu-3-merui-7-okco-N-
(3-cynmbdpamorpornun)-1,6-nuazadbunmkiio[3.2. 1 Jokr-3-eH-2-kapOokcamuaa

(ITpome:xkyTounoe coexmHenue 132, 100 wmr, 0,31 mmonb) u 3THI-(2S)-2-Opom-2-
¢dropauerara (Ilpome:xkyrounoe coenunenne 174, 0,11 mut, 0,94 MMOJIB) COTJIACHO METOZTHKE
s Ilpomexkyrounoro coexunenust 103 ¢ nonyuenuem (22 mr, 16,7%) Oenoro TBEpaoro

BemecTsa. CoeUHEHNE TIPEICTABIIAN0 COOOH CMECh MACTEPEOMEPOB B COOTHOLIEHHH 1:4.
MC.: 423 ES+ (C15H23FN4O7S)

IIpumep 74: (25)-2-db1op-2-[[(2S.SR)-3-MeTHI-7-0KCO-2-(3-

cyabdamonnnponuakapoamoni)-1,6-nuazadunukiol3.2.1]okr-3-eH-6-

najoxkcH]yYKCYCHOH KHCJI0ThI JHTHEBAA COJIb

F
FA

Yka3zaHHOE B 3arojIOBKE COeIUHEHUE moydain us 3Tii-(2S)-2-¢prop-2-[[(2S,5R)-3-metnn-7-
okco-2-(3-cynbdamonanponunkapobamonn)-1,6-nuazadbunukiio[3.2. 1]okr-3-eH-6-
wi|okcu|anerata (IIpomexyrounoe coeaunenme 133, 22 wmr, 0,05 MMOJbB) COTJIaCHO
meroauke i [lpumepa 66 ¢ monyuennem nocie nuodunmsaumu (8,0 mr, 37%) Oenoro
TBEPIOTO BEIIECTBA.

MC: 395 ES+ (C13H19FN4O-S)

'H AMP (300 MTI'u, D,0) 8: 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).

IIpoMeRvyTOYHOE coeHHEeHHe 134: mpem-oyTui-N-|2-

(cyabdamoniamMuHo)ITHI|KapbamMaT

Pacteop mpem-Oytnn-N-(2-amuHos T )kapbamara (2,0 T, 12,5 mmons) u cynspamuaa (2,0 T,
24,9 mmonb) B nuokcade (10 min) nepememnBanu npu 90 °C B TedueHue 5 yacos. 3aTeM cMech
(bunbTpOBANH I YAATEHHUSI HEPACTBOPUMOTO BEIECTBA M KOHIEHTPUPOBAIH (PHIIBTPAT MpH
MOHMWKEHHOM JIaBJICHHH. 3aTeM ocTaTok pactBopsuii B EtOAc, Tpwkapl mpoMbIBaIH

pasbasnennbiM pactBopoM HCI, 3arem pacconowm, cymmmmu Hax MgSQs, ¢unsrpoBamn u
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KOHIIEHTPUPOBAJIH ¢ MOJIyYeHUEM YKa3aHHOTO B 3arojioBke coequHenus (1,2 r, 40,2%) B Buze
JKENITOrO Maca.

'H AMP (300 MI'ui, IMCO-de) 8: 1,39 (s, 9H); 2,92 (m, 2H); 3,04 (m, 6H); 6,50 (m, 3H); 6,75
(m, 1H).

IIpome:xxyTouHOe coennHeHue 135: 1-amuno-2-(cyabpamongaamuno)tana TFA coub

K pactBopy mpem-Oytun-N-[2-(cynpdpamonnamuno)atui|kapbamata (IIpomeskyTounoe
coenuHenue 134, 1,2 r, 5,01 mmons) B IXM (5 mun) nobasiisimu TpuTOPYKCYCHYIO KUCIOTY
(5,72 r, 50,1 MMonb). PeakinOHHYIO CMECh MepeMEelINBaIN P KOMHATHOH TeMIeparype B
TedeHue 2 4acoB. PacTBopuTeNp yansanu ¢ Moiy4eHHeM YKa3aHHOTO B 3ar0JIOBKE COEIMHEHHS
B Buje xenroi conu TFA.

MC: 140 ES+ (C2HoN302S)

Ilpomexxyrounoe coenuuenue 136: (2S.5R)-6-[mpem-oyvrua(numerna)cuanialoxcu-3-

MeTHJI-7-0KCc0-N-[2-(cyabhamonaamuno)dTuial-1,6-nua3zaduuukio]3.2.1]okr-3-en-2-

KapookcaMujg
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Yka3aHHoe B 3aroJIOBKE COeIMHEHHUE HOJTy4aJu u3 (2S,5R)-6-[Tper-

Oy THII( TUMETHIT )CHITUI | OKCH-3 -MeTHII-7-0KCOo- 1 ,6-nra3adburmkino[ 3.2, 1]okr-3-eH-2-

kapOonoBoii kucnotel (IIpomexkyTounoe coexunenne 77, 300 mr, 0,96 mmoins) u TFA comu
1-amunHO-2-(cynbpamonnamuno)stana (Ilpomexkyrounoe coenmHenue 135, 365 wmr, 1,44
MMOJIb) corjiacHO Metoauke st [Ipomexkyrounoro coexnnenusi 101 ¢ monydenuem (117 mr,

28,1%) Gesoro TBEpIOTO BELIECTBA.
MC: 434 ES+ (C16H31N505S1S)

IIpoMeRvTOYHOE coeqHeHHe 137: (2S.5R)-6-ruapoxcu-3-MmeTHJI-7-0xco-N-[2-

(cyabdamonaamnno)ITmi]-1,6-nuazadunukiiof3.2.1]okr-3-eH-2-KapooKCcAMHJ




188

VYka3aHHoe B 3aroJIoBKe COeIMHEHNE NoJyvanu u3 (2S,5R)-6-[Tper-
Oy THII(IUMETHIT ) CUITHIT| OKCH-3 -MeTHII- 7 -0KcO-N-[ 2-(cynbhamonnamuso )3T |- 1,6-

nnazadurukio[3.2.1]okr-3-eH-2-kapobokcamuna (Ilpomeskyrounoe coenunenue 136, 117 mr,
0,27 mmonb) coriacHo Meroauke aysi IIpomexkyrounoro coenuHenusi 102 ¢ momydeHueM
YKa3aHHOTO B 3aroJIoBKe COeTUHEHUS B BHJE Oenoit CMOJIBL

MC: 320 ES+ (C10H17N505S)

IlpomexkyTouHoe coenuHenue 138: 31ui-(25)-2-dprop-2-[[(2S.SR)-3-MeTHI-7-0KCO-2-]2-

(cvabdamonnamuHo)ITHaKapoamon]-1,6-1uazadunukio]3.2.1Jokr-3-eH-6-

W1 |0KCH | aueTrar
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VYka3zaHHOe B 3arojioBke coemuHenne nonydanu u3 (2S,5R)-6-runpokcu-3-merun-7-okco-N-
[2-(cyabhamonnamuao )3 THI |- 1,6-nnazabunmkio[3.2.1]okr-3-eH-2-kapOokcamuaa

(ITpome:xkyTounoe coenunerue 137, 80 mr, 0,25 mmosb) u 3tui-(2S)-2-6pom-2-proparierata
(ITpome:xkyTounoe coexunenue 174, 0,089 mu, 0,75 MMOJbB) COrJIACHO METOAMKE JJIsi
IIpome:xyTounoro coennnenus 103 ¢ monyuenuem (22,0 mr, 16,5%) B BUzne 6eoro TBEpaOrO

BemecTBa. CoeNMHEHIE IPENCTABIIANO cOOOl CMeCh THACTEPEOMEPOB B COOTHONICHHH 3:7.
MC: 424 ES+ (C14H22FN5s07)

Ipumep 75: (25)-2-¢dTop-2-[[(2S.5R)-3-MeTn-7-0Kc0-2-[2-(cyab(paMONIAMHHO)ITHI-

rkapoamon]-1.6-nuazadunukiiol3.2.1]Joxr-3-en-6-naloxculvkcycuon KHCJIOTBI

JUTHEBAA COJIb
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YKka3zaHHOE B 3aroJIOBKE COSIUHEHUE oNydain u3 3Tii-(2S)-2-¢prop-2-[[(2S,5R)-3-meTnn-7-
okc0-2-[ 2-(cynbdhamoriaMuHO )3TriKapOamorn |- 1,6-auazabunmkino[3.2. 1]okr-3-eH-6-
wi|okcu|anerata (IIpomexyrounoe coenmHenue 138, 30 mr, 0,071 mmonb) cormacHo
meroauke 1t Ilpumepa 66 ¢ nonyuenuem (13,0 mr, 44,1%) 6enoro TBEpAOro BEIIECTBA.
MC: 396 ES+ (C12H18FNs0O-S)

'H AMP (300 MT'i, D,0) 8: 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).

IIpome:kvrounoe coeauuenue 139: (2S.5R)-6-|rper-0yrna(aumerna)cuanialoxcu-3-

MeTHJI-7-0Kc0-1,6-1Ha3a0HuKI0[3.2.1]oKT-3-eH-2-KapOOHHUTPHI

N
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K pacTBopy (2S,5R)-6-[TpeT-Oy THII(IUMETHT ) CUITHIT | OKCH-3-MeTHI- 7-0KCO- 1,6~
nnazaduukio[3.2.1]okr-3-eH-2-kapookcamuna (Ilpome:xkyrouHoe coenuHenue 192, 3.0 r,
9,63 mmoub) B JIXM (50 mi1) mpu KOMHATHOH Temreparype no0aBisuin peakTus bepmkecca
(3,44 1, 14,4 MMoOIb) IO YACTSIM B TeUeHHE 2 4acoB. PEaKLIMOHHYIO CMECh MepEeMEIInBaIi B
Te4eHue ere 16 4acoB, 3aTeM IBaXKbl IPOMBIBAJI CMECHIO PACCOJIa M BOABI B COOTHOIIEHUH
1:1. Opranuyeckne BeleCTBA CYIIWIM Han CyiabparoM MarHus, (QUIbTPOBAIA U
koHueHTpupoBanu. Ilocie mnpoBenenus xpomatorpadum Ha cunukarene (0-25%
STUJIALIETAT/TEeKCaHbl) TIOJyYall YKa3aHHOE B 3arojioBke coenunenwue (2,3 r, 81,3%) B Bune
0enoro TBepAOro BELIeCTRa.

MC: 294 ES+ (C14H23N30,S1)

IIpoMeRyTOYHOE coeaHeHHe 140: Tper-0yTHa-N-[[(2S)-6-| TpeT-

oyrua(aumMeTun )cuanalokcu-3-MmeTi-7-0kco-1.,6-auazadonnukiaol3.2.1Jokr-3-en-2-
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wialmernialkapéoamar

K nepemermmBaemomy pactBopy (2S)-6-[TpeT-Oy THiI(AUMETHIT )CHITHIT | OKCH-3-METHII-7-0KCO-
1,6-nnazabunmkio[3.2.1]okr-3-eH-2-kapOonutpuia (Ilpomexyrounoe coennnenue 139, 1,2

r, 4,09 mmonb) B Mmeranosne (100 mn) mpu 0 °C nobasnsinu nu-tpeT-OyTiu-aukapoonar (1,78
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r, 8,18 mmonb) u NiCl» 6 H>O (97,2 mr, 0,41 mmounb). 3atem nobasisuin NaBH4 (1,08 1, 28,6
MMOJIb) B TedeHue 30 MUHYT. 3aTeM PEaKMOHHYIO CMECh 3aTeM MOIOTPEBAJIH JO KOMH. TEMIT.
u nepememnuBaiu B Teuenue 1 daca. JloGasmsuu ocHoBanue Xynwura (0,71 mi, 4,09 Mmonb),
3ateM nepeMermuBain B TeueHue 30 muHyT. PactBopurens yaansian. OCTaTOK pacTBOPsUIA B
EtOAc u npombBanu Hacbim. pactBopom NaHCOs, pacconom, cymmnn Hag MgSOs,
¢uibTpoBAM W KOHIEHTpUpoBaaH. OCTATOK OUYMINAIMA C TMOMOILIBID XpoMarorpadguu Ha
cumukarene (40 r, 0%-35% EtOAc/rekcaH) ¢ MOJIy4YeHHEM YKa3aHHOTO B 3aroJiOBKe

coequHenust (0,58 r 35,7%) B  BuUme  Oejnoro  TBEPAOrO  BEINECTBA.

2

MC: 398 ES+ (C19H35N304S1)

IIpome:kvrounoe coeauHenne 141: Tper-0yrua-N-[[(2S,.5R)-6-ruapokcu-3-meruJi-7-

okco-1,6-1uazadonnukjao][3.2.1Joxr-3-eH-2-nialmernalkapoamar
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VYkazaHHOe B 3arojioBKe coenuHeHue mnojydaan u3 Tper-Oytun-N-[[(2S,5R)-6-[Tpert-

Oy THII( TUMETHI )-CHITHIT | OKCH-3 -METHII-7-0KCO-1,6-nrazadunmukiio[3.2. 1 Jokr-3-eH-2-
wi|merui|kapbamata (Ilpomexyrounoe coeaunenue 140, 80 mr, 0,20 MMOJIb) COTJIACHO
meroauke s Ilpome:kyrounoro coenuHeHusi 102 ¢ monyueHuem Oeniol  CMOJIBL

MC: 284 ES+ (C13H21N304)

IIpoMeRyTOYHOE coeHHeHHe 142: >THI-(28)-2-(((2S.5R)-2-(((Tper-

OVTOKCHKAPOOHHI)AMHHO)METHI)-3-MeTHI-7-0KCc0-1,6-1na3a0ounukiao]3.2.1JokT-3-eH-6-

P
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VYKazaHHOE B 3aroJIOBKE COENUHEHHE Nojydain u3 Tper-OyTmi-N-[[(2S,5R)-6-runpokcu-3-

ua)okcu)-2-propanerat

MeTHII-7-0KCO-1,6-nrazadbunmkino[3.2. 1 Jokr-3-eH-2-un|mermi|kapbamara (IlpomexyTouHoe
coenuHenue 141, 50 mr, 0,18 mmonb) u 3THI-(2S)-2-0pom-2-pTopauerara (IlpomexyTounoe
coenunenue 174, 0,063 mn, 0,53 mmonp) corimacHo Meronuke st IIpomekyTouHOro

coenuHenusi 103 ¢ monyuenunem (50 mr, 73,1%) OGemnoro TBepaoro Bemectsa. CoenuHeHHe
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NPENCTABIIIIO coboit CMeECh IHaCTEPEOMEPOB B COOTHOLIEHUH 1:9.

MC: 388 ES+ (C17H26FN30¢6)

Hpumep 76: (28)-2-[[(2S.5R)-2-[(TpeT-0yTOKCHKAPOOHHJIAMHHO )MeTHI|-3-MeTHI-7-

oKc0-1,6-1ua3zadunnkao[3.2.1JokT-3-eH-6-ua]oxcul-2-hTOPYKCYCHOM KHCJ0ThI
P
O N/I," AN
N

F
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JUTHEBAA COJIb

VYKazaHHOe B 3arojioBke coeauHeHue nonydaiau u3  3Tui-(2S)-2-(((2S,5R)-2-(((rpert-
OyTOKCUKapOOHMIT)-aMHUHO )METHIT )-3-MeTHJI-7-0KCO- 1,6-anazadunukiio[3.2.1]okr-3-eH-6-
un)okcu)-2-propanerara (Ilpomexyrounoe coennnernue 142, 50 mr, 0,13 MMOITB) COracHO
meronuke ansi Ilpumepa 66 ¢ monydenuem nocne nuodumsanuu (35 mr, 67,9%) Genoro
TBEPAOrO BELIECTBA.

MC: 360 ES+ (C15sH22FN30¢)

'H SIMP (300 MI'w, 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).

IIpumep 77: (2S)-2-[I(2S.5R)-2-(amuaomeTn )-3-meTui-7-okco-1,6-

Ana3aduumKa0[3.2.1]okr-3-eH-6-nia]okcu]-2-pTOPyKCYCHAST KHCJI0TA

N F
7N /SrOH

K pactBopy (25)-2-[[(2S,5R)-2-[(TpeT-OyTOKCHKapOOHMIAMUHO )METHUJ | -3 -MeTHII-7-0KCO-1,6-
nnazaduukio[3.2.1]okr-3-eH-6-ui|okcu]-2-¢propykcycHoit kuciotel (Ilpumep 76, 25 wmr,
0,07 mmonp) B IXM (1 mi) mipu 0 °C nobasmsimu TpudropykcycHyro kucioty (0,79 r, 6,96
MMOJIb). PeaklIMOHHYIO CMeCh MepeMeIINBaIl B TeUeHHE 2 YacOB, 3aT€M KOHLIEHTPHPOBAJIH.
Ocratok pactBopsu B OyepHoM pactBope ¢ pH 7, 3aTem 3arpyskaiu B KOJOHKY sepabead
(cHauana HachIEHHYO BonoH, 3aTeM ACN, 3aTeM mpOMBITYIO BOnOi) U 3moupoBain (0%-
2,5% ACN/Bona) ¢ mojy4eHueM rnocie JUo(IN3aluy YKa3aHHOTO B 3ar0JIOBKE COSIUHEHUS

(8 mr, 37,7%) B BUAE OEOrO TBEPAOTO BEIECTBA.
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MC: 260 ES+ (C10H14FN304)
'H AMP (300 MI'1i, 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).

IIpoMeRVTOYHOE coefHeHHue 143: (2S.5R)-2-(amuHOMeTHI)-6-| TpeT-

oyvrua(aumern)cuanaloxkcu-3-meTna-1,6-1uazadonnmukiaol3.2.1Jokr-3-eH-7-0H

N
o);N {

\O—Si\
K pactBopy tper-Oytun-N-[[(2S,5R)-6-[Tper-OyTun(numernin)cuami|okcu-3-MeTui-7-0Kco-
1,6-nmnazadunmkio[3.2.1]okr-3-eH-2-mi |metmn|kapbamata (IlpomMe:kyTouHoe coequHeHHe
140, 100 mr, 0,25 mmonb) B JIXM (5 M) npu 0 °C nobasismu ZnBrz (170 mr, 0,75 Mmounb).
PeakumoHHYI0 CMeCh MepeMelluBald IMpU KOMH. TEeMI. B TedeHue 16 4acoB, 3aTeM

KOHLEHTPUPOBAJIU U UCTIOJIB30BAJIN Ha Cﬂeﬂyl'omeﬁ cTaauun 0e3 OYMCTKH.
MC: 298 ES+ (C14H27N30,S1)

TIpomexkyrounoe coeaunenue 144: N-[[(2S.5R)-6-[Tper-0yrua(aumerna)cuana]okcu-3-

MeTHJI-7-0KCc0-1,6-1nazaonuuknol3.2.1Jokr-3-eH-2-wialmernalaneramun
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K pacreopy (2S,5R)-2-(aMmuHOMETHI)-6-[ TPET-Oy THII( IUMETHIT )CHITHT |OKCH-3-MeTuJI- 1 ,6-
nuazabunukio[3.2.1]okr-3-en-7-ona (Ilpomexyrounoe coexunenue 143, 74 wr, 0,25
mMModb) B upuauHe (1 mur) mpu 0 °C nobasnsim Ac2O (168 mr, 0,75 mmoinb). PeakroHHyO
CMeCh IMEpPeMEeLINBAIN NPU KOMH. TeMIl. B TeueHHe 30 MUHYT, 3aT€M NPOMBIBAIN BOJIOW,
Haceim. pactBopoM NaHCOs, paccomom, cymuan Hax MgSOs, dunbTpoBamu u
KOHIEeHTpupoBatH. OCTaTOK OUHWINAIHM C MOMOLIBIO Xpomarorpadun Ha cuimkarene (0%-
100% EtOAc/rekcan) ¢ moiny4eHHeM yKa3aHHOTO B 3aroyioBke coenuneHus (70 mr, 78,7%) B
BUie OEJI0ro TBEPAOTO BEIIECTBA.

MC: 340 ES+ (Ci1sH20N303S1).

IIpome:xkvrounoe coeaunenre 145:  N-[[(2S.5R)-6-ruapoxcu-3-meTuji-7-oxkco-1,6-

aua3zaonumkaof3.2.1]Joxr-3-en-2-mialvmernalaneramMmug
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VYkazaHHOe B 3arojoBke  coeamHeHume — moiydanun w3 N-[[(2S,5R)-6-[Tper-
Oy THII(IUME T )CUITHIT| OKCH-3-MeTHII-7-0KCO- 1 ,6-nrazadunmkio[3.2.1]okr-3-eH-2-
wi|merun|aneramuna (IlpomeskyTounoe coeqmHenue 144, 70 mr, 0,21 mmonb) cormacHo
meroauke 11 IIpomexyTounoro coenunenust 102 ¢ nmonyueHneM O€0l CMOJBL.

MC: 226 ES+ (C10H15N303)

IIpomeskvrounoe coenmenue 146: 3ruia-(2S)-2-[[(2S.5R)-2-(aneramuaomeru)-3-MeTHJI-

7-0Kc0-1,6-n1ua3a0nunKI0[3.2.1]okT-3-eH-6-na]okcu]-2-pTopanerar
0
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VYka3zanHoe B 3arojioBke coequHeHue noixydainu u3 N-[[(2S,5R)-6-runpokcu-3-merun-7-okco-

1,6-nmuazadunukio[3.2.1]okr-3-eH-2-wi |metmin|aneramuna (Ilpome:kyTouHoe coegquHEHHE
145, 40 mr, 0,18 mmounb) u 3THn-(2S)-2-0pom-2-pTopauerara (Ilpome:kyToOUHOE COeTHHEHHE
174, 0,063 mu, 0,53 Mmoub) cornacHo Metonuke st [lpome:kyTounoro coequnenust 103 ¢
nojiyaenueM nocie suodunmsanuu (15 mr, 25,6%) Genoro TBeproro Bemecrsa. CoequHeHne
MPENCTABIISIIO co0oii CMECh IUACTEPEOMEPOB B COOTHOILIEHUH 15:85.

MC: 330 ES+ (C14H20FN30s5)

IIpumep 78: (2S)-2-[1(2S.5R)-2-(aneramuaomeTn.i )-3-MmeTuJi-7-0xco-1,6-

Aua3a0ouuuKa0[3.2.1]okT-3-eH-6-uajokcu]-2-pTOPYKCYCHOI KHCJIO0THI JUTHEBAS COJIb

VYkazaHHO€ B  3arojioBke coeAuHeHuWe monydand w3 3THi-(2S)-2-[[(2S,5R)-2-
(aumeramMmugoMeTn )-3-MeTUII-7-0kcO-1,6-mruazadurukio| 3.2. 1]Jokr-3-eH-6-mi|okcu|-2-

¢ropanerara (Ilpomexkyrounoe coennnenune 146, 15 mr, 0,05 MMOJIb) COTIACHO METOAMKE
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st llpumepa 66 ¢ nonyuenuem nocie guodmmusauuu (10 mr, 65,6%) Oenoro TBEpmOro
BEILECTBA.

MC: 302 ES+ (C12H16FN305)

'H SIMP (300 MT'. D,0) &: 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).

IIpome:xkvrounoe coeauuenue 147: >tua-(2S)-2-[[(2S.5R)-2-(aMHHOMETHI)-3-MeTHJI-7-

oKc0-1,6-1ua3zaduumkao[3.2.1Jokr-3-eH-6-ualoxcul-2-propauerara TFA coub

OLN\O F
o

O
K pacrBopy a1un-(25)-2-[[(2S,5R)-2-[(TpeT-OyTOKCHKapOOHUITAMUHO))METUJ |-3-MEeTHJI-7 -
okco-1,6-anazabunmkino[3.2.1]Jokr-3-eH-6-mn]okcu]-2-propanerara (ITpome:xyTouHOe
coenunenue 142, 974 wr, 0,25 mmons) B JAXM (2 min) mpu O °C npoGasisiiu
TpudropykcycHyro kucnory (2,87 r, 25,2 Mmmosb). PeakinoHHy0 cMech nepemennBany mpu 0
°C B TeueHHe 2 4YacOB, 3aT€M KOHLIEHTPUPOBAJIU C IMOJIYYEHHEM YKa3aHHOT'O B 3arojlOBKe

coenuuenus B Bune conu TFA.

MC: 288 ES+ (C12H18FN304)

IIpome:xkyTouHoe coennHeHue 148: Tper-6yTna-N-xjiopcyibpoHmIKapéamMmar
)(j\ z
PN
O~ N ICl
H O

K nepemermmBaemomy pactopy mpem-0ytanona (1,9 mu, 20 mmosns) B CH2Clz (12 mut) mipu 0

°C no karsiM 1o0asisuTu Xyopcyiabdonmmmsonuasar (1,4 mit, 15 Mmonb) B Teuenue 10 MUHYT.
ITocne nepememuBanus npu 0 °C B TeueHHe 5 MUHYT PEaKLMOHHYIO CMECh MOJOTPeBaIH 10
KOMH. TEMII. U NepeMeIInBaIn B TeueHHe 20 MUHYT. PEakIIMOHHYIO CMECh KOHLIEHTPUPOBAIH
B BaKyyMe JI0 OIHOH TpeTH nepBoHavyaipHOro oorema. Konly nomemanu obparao Ha OaHio,
Haxozsyrocs ipu 0 °C, ¥ MPOAYKT BBIKPUCTALUTU30BBIBAJICSA U3 pacTBopa. Cryctst S0 MUHYT
NPOAYKT cobupanu ¢uibTpaureil ¥ NMPOMbIBAIN T'€KCAHAMH C TMOJNyYEHHEM YKa3aHHOTO B

3arosioBke coenunenus (2,8 r, 80,7%) B Bume OeJIOro TBEPAOrO BEIIECTBA.

Ilpome:xxyTouHoe coennHenue 149: >tuia-(25)-2-¢prop-2-[[(2S.5R)-3-MmeTmji-7-0kco-2-

[[(2.2.2-TpudTopauerni)amuno|mernil-1,6-q1uazadunnkno[3.2.1]okr-3-eH-6-
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niajoxkculanerar

K pacrBopy TFA comu »tun-(25)-2-[[(2S,5R)-2-(amurOMETH)-3 -METHII-7-0KCO-1,6-
nua3adunukio-[3.2. 1]okr-3-eH-6-mi|okcu]-2-propanerara (IlpomexkyTrouHoe coexnHeHHE
147, 72 wr, 0,25 mmomp) B JAXM (2 mn) mpu O °C npoGamsinu mpem-0yTui-N-
xaopcyibponmnkapdbamar (Ilpome:xkyrounoe coenmnenue 148, 54,0 mr, 0,25 mmonb) u
TpyaTINaMuH (63,4 mr, 0,63 MMonb). PeakinoHHYI0 CMeCh MepeMeIINBaIi IPU KOMH. TEMII.
B TeueHue 30 MuHyT, 3aTteM paszOasisiin JIXM, mpoMbIBaiu BOAOH, PaccoioOM, CYIIWINA HaL
MgSOs4, ¢unbTpoBam U KOHLEHTpupoBaidu. OCTATOK OUHMINAIM C NOMOMLIBIO  (hdmI-
xpomatorpaduu (0%-100% EtOAc/rekcaH) ¢ TMOJy4YeHHEM YKa3aHHOTO B 3arojOBKe
coenunenus (38 MT, 39,6%) B BUme  Oemoro  TBEPAOTrO BELIECTBA.
MC: 384 ES+ (C14H17F4N30s5)

Ipumep  79:  (2S5)-2-dbrop-2-[[(2S.5R)-3-MmeTua-7-0kc0-2-[[(2.2,2-TpudTopamern)-

amuno]mernn]-1.6-1uazadunukaol3.2.1Jokr-3-eH-6-maloxcu]vykcycuoi KHCJIOTHI

JUTHEBAA COJIb

F
N Lo

YkazaHHOe B 3aroJioBKe coenuHeHue nojydanu us 3tui-(2S)-2-prop-2-[[(2S,5R)-3-meTun-7-
okco-2-[[(2,2,2-Tpudropauermin)amuno |MeTni|-1,6-nnazadurmkio[3.2. 1 ]Jokr-3-eH-6-
wi|okcu|anerata (Ilpomexkyrounoe coeaunenme 149, 38 wmr, 0,10 MMomb) coOryiacHO
meroauke mis Ilpumepa 66 c¢ nonydeHuem nocne juodpmmsanuu (25 mr, 60,3%) Genoro
TBEPIOTO BEIIECTBA.

MC: 356 ES+ (C12H13FN30s)

'H SIMP (300 MI'ti, 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).

IIpome:xkvrounoe coeaunenue 150: (2S.5R)-6-|rper-o0yruna(aumerna)cuanialoxcu-N-
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(uaHoOMeTH I )-3-MeTHJI-7-0Kc0-1,6-qua3aonunKiio[3.2.1]Joxkr-3-eH-2-Kap0oKCcAMH

N= H
N
}_ /
& oS
AN
VYka3aHHoe B 3aroJIoBKe COeIlMHEHNE HOJyvanu u3 (2S,5R)-6-[Tper-

Oy THII(IUME T )CUITHIT| OKCH-3-MeTHII-7-0KCO- 1 ,6-nrazadurmkio[3.2.1]okr-3-eH-2-
kapOoHoBoii kuciaothl (IIpomexkyrouHoe coexunenme 77, 700 wmr, 2,24 Mmonb) u
aMMHOALleTOHUTpUia ruapoxiopuna (207 wmr, 2,24 MMONb) COIJIACHO METOAUKE IS
IIpomexyTounoro coequHenusi 101 c¢ nonyuenuem (302 mr, 38,4%) Oenoro TBepaOro
BEILECTBA.

MC: 351 ES+ (C1sH26N403S1)

IIpome:xxyrounoe coeaunenue 151: (2S.5R)-N-(umaHomerun)-6-ruaApoKcu-3-MeTuji-7-

oKxco-1,6-nuazadounukiaol3.2.1]Joxr-3-eH-2-kapooxcamu

O
|
Ni/\N) R

Yka3aHHoe B 3aroJIOBKe COeIMHEHNE NOoJTyYanu u3 (2S,5R)-6-[Tper-
OyTuin(aume T )crnui |okcu-N-(LiuaHOMeTHII )-3-MeTUJI-7-0kco-1,6-
nuazaduukio[3.2.1]okr-3-eH-2-kapookcamuna (Ilpomeskyrounoe coenunenue 150, 300 mr,
0,86 mmonb) cornacHO Metonuke st Ilpome:kyrounoro coexuHenusi 102 ¢ monmyuyeHuem
oCTaTKa.

MC: 237 ES+ (C10H12N403)

Ipumep 80: 31na-(25)-2-dprop-2-[[(2S.5R)-2-(1naHOMEeTHIKAPOAMOUT)-3-MEeTHJI-7-0KCO-

1.6-auazaonnukiao]3.2.1Jokr-3-en-6-miajoxculanerar

0
|
N///\H),,,
0 0
/SFO\/
0

K pactBopy (2S,5R)-N-(umaHoMeTn1 )-6-ruAPOKCU-3-MeTHII-7-0KCO-1,6-

nuazadurukio[3.2.1]okr-3-eH-2-kapbokcamuna (Ilpomeskyrounoe coenunenue 151, 239 mr,



197

1,01 mmonp) B TI'® (3 M) u JIMPA (0,3 mi) npu -40 °C nobasnsimn DBU (0,18 mi, 1,22
MMOJIb) U 3THI-(2S)-2-6pom-2-propanerar (IlpomexkyTounoe coenmnenue 174, 0,18 mu,
1,52 mmomnb). Peaknmonnyro cmech nepememuBanu npu -40°C B TeueHue 30 MHHYT,
3aTeM paz0aBisAI STHJIALIETATOM M TPWXKAbI NPOMBIBAIM CMECBIO paccojia U BOABI B
cootHowmeHnu 1:1. Oprannueckre BeIecTBa CyIIMIN HaJl CYIb(paToM MarHus, QriIbTpOBaIn
U KOHHeHTpupoBaau. OCTaTOK OYMINATH ¢ TOMOMIBI (unm-xpomarorpaduu (0%-100%
EtOAc/rekcan) ¢ mojgy4eHHeM CMeCH TUacTepeoMepoB B cooTHommeHuu 1:4. JlmacrepeoMepsl
pa3aessuiu ¢ moMoIIbio oopamenHo-(aszosoit BOXX (xomnonka T3, 20%-50% ACN/Boxa, 10
MHUHYT) ¢ nonyueHneM Ilpumepa 80 (64 mr, 18,2%) u Ilpumepa 81 (8 mr, 2,3%) B Buze Oenbix
TBEPJIbIX BEILECTB.

MC: 341 ES+ (C14H17FN4Os)

'H AMP (300 MI'u, JIMCO-de) 8: 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).

IIpumep  81:

oxco-1,6-nuazadouuuknol3.2.1Joxkr-3-eH-6-uajoxculanerar

i
‘RS

N

MC: 341 ES+ (C14H17FN4Os)
'H AMP (300 MTI'r, IMCO-de) 8: 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-d1op-2-[[(2S.5R)-2-(naHOoMeTHIAKAPOAMON)-3-MEeTHI-7-0KCO-1,6-

aua3zaouunKa0[3.2.1]Joxkr-3-eH-6-na]okcH]YKCYCHOH KHCJIOTHI JUTHEBAS COJIb

N F
a8 ’Sro“

VYKazaHHOE B 3aroJioBKe coequHeHue mnoiydanun u3 3Ttwi-(25)-2-grop-2-[[(2S,5R)-2-
(umanomeTu-kapbamon)-3-MeTi-7-0kco- 1,6-nnazadburmkino[3.2. 1]okr-3-eH-6-

wilokcu|anerara (Ilpumep 80, SO mr, 0,15 mmonb) cornacHo metoauke st [lpumepa 66 ¢
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nojiyaeHueM nocie guodunuzanym (32 mr, 66,3%) 6enoro TBEpIOro BELIECTBA.

MC: 313 ES+ (C12H13FN405)

'H SIMP (300 ML, D;0) &: 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: 31ua-(25)-2-dprop-2-[[(2S,.5SR)-2-(1HaHOMETHIKAPOAMOUT)-3-MeTHI-7-0KCO-

1.6-auazaonnukiao[3.2.1Jokr-3-eH-6-nijoxculanerar

0

g N
e

IIpomexxyrounoe coequnenune 138 (230 mr) paspersuii ¢ MOMOIIBIO oOparneHHO-(ha30BoH
npenaparusHoii BOXX (kononka T3, ACN/Boga 20-50% B Teuenue 10 MuH) ¢ mosny4eHnem
Ipumepa 83 (104 mr) u lIpumepa 84 (7 mr) B Buze OesbIX TBEPABIX BEIECTB.

MC: 424 ES+ (C14H22FN50~S)

'H AMP (300 MI'r, IMCO-de) 8: 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).

Hpumep 84: >1Ha-(2R)-2-drop-2-[[(2S.5R)-2-(iuaHoMeTHAKAPOAMOUT)-3-MeTHI-7-

okco-1,6-1uazadonuukiaol3.2.1Jokr-3-eH-6-mialoxculanerar

MC: 424 ES+ (C14H2,FNs0-S)

'H AMP (300 M, IMCO-de) 8: 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).

IIpome:xkvrounoe coeaunenue 152: (2S.5R)-6-|rper-o0yruna(aumerna)cuanialoxcu-N-

(ruapoxKcuMeTH )-3-MeTHI-7-0Kc0-1,6-nrazadunukiio]3.2.1]JoxkT-3-eH-2-Kap0oKcaMH
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K pacTBopy (2S,5R)-6-[ TpeT-Oy TUII( IUMETHIT ) CHITHIT | OKCH-3 -MeTHJI-7-0KCO- 1,6~
nua3abunukio[3.2.1]okr-3-en-2-kapobokcamuna (Ilpomexyrounoe coenmnenue 19210 r,
3,21 mmonb) nobasnsnu napadopmansaerun (1,45 r, 16,1 mmons) B 1,4-nuokcane (10 mo).
Peakunonnyio cmech HarpeBanu 10 90 °C B TeyeHue 16 4acoB B MUKPOBOJIHOBOW IEYH.
PacrBopurens ynamsumu. Ilocne mposenenusi xpomartorpaduu Ha cuukarene (0%-80%
EtOAc/rexcan) nony4anu ykazaHHoe B 3arosiopke coequHenue (0,62 r, 56,5%) B Bune 6enoro

TBEPAOTO BEIIECTBA.

MC.: 342 ES+ (C15sH27N304S1)

IlpomexkyTOUHOE coeqHHEeHHE 153: aTuI-(2S)-2-dprop-2-[[(2S.5R)-2-

THAPOKCHMETHIAKAPOAMONI)-3-MeTHJI-7-0KC0-1,6-1nazadounukiol3.2.1]oxr-3-eH-6-

nialoxkculanerar

~J K
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K pactBopy (2S,5R)-6-[Tper-OyTrin(aumerin)crimi |oKCH-N-(THIPOKCUMETHIT )-3 -MEeTHII-7 -

HO

okco-1,6-nuazadbunmkio[3.2.1]okr-3-eH-2-kapbokcamuna (IIlpome:kyTouHoe coeguHEHHE
152, 230 wr, 0,67 mmonb) u xnopuna uepus (III) (166 mr, 0,67 mmosns) B TT'® (3 mu) mpu -78
°C nobasnsiu TBAF (0,67 mi, 0,67 mmodns) (1M B TI'®@). Cmech nepeMennBaii B TEUCHNE
okoigo 10 munyT. K peakumonHoit cmecu npobasmsun >THi-(2S5)-2-Opom-2-dropanerar
(ITpome:xyTouHoe coenunenue 174, 24,4 mr, 0,67 mmonb). CiyCTst S MUHYT PEaKIIHOHHYIO
cMmech pasaensuia Mexxay Bonoit 1 EtOAc. Opranuyeckuii ciioit codupaiu, mpoMbIBAJIH BOJIOH,
paccosom, cymmian Hax MgSO4, ¢unbTpoBanu u koHueHTpuposanu. [locne mpoBeneHus
xpomarorpadun  Ha cunukarene (0%-80% EtOAc/rekcaH) mony4annm CMeChb JIBYX

IUacTepeoMepoB B cooTHOIEeHuu 1:3, 180 mr.

Ipumep 85: 3tuua-(25)-2-gprop-2-[[(2S.SR)-2-(ruapoKcHMeTHIKAPOAMONI)-3-MeTHI-7-

oKco-1,6-1uazadonnukiao]3.2.1Jokr-3-eH-6-nialokculanerar
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IIpomexyTounoe coexunenust 153 (180 mr) pasgensanu ¢ momouIbi0 oOparieHHO-(a30BOH
npenapatuBHoii BOXKX (kononka T3, ACN/Bona 20-50% B Teuenue 10 MuH) ¢ mogy4eHuemM
IIpumepa 85 (43 mr) u Ilpumepa 86 (2,6 mr) B Bune OenbIX TBEPABIX BEIIECTB.
MC: 332 ES+ (C13H1sFN30¢)
'H AMP (300 MI', IMCO-de) 8: 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: >TtHI-(2R)-2-dbTop-2-[[(2S.5R)-2-(rHAPOKCHUMETHIKAPOAMOMII )-3-MeTHI-7-

oKco-1,6-1uazadunnkno|[3.2.1Jokr-3-en-6-najokculanerar

J
HO N7
N

MC: 332 ES+ (C13H18FN30¢)

'H AMP (300 MTI'r, IMCO-de) 8: 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).

Ipumep 87: (2S)-2-¢dTop-2-[[(2S.5SR)-2-(ruapOKCHMETHIKAPOAMOUT)-3-MEeTHJI-7-0KCO-

1.6-a1ua3a0nuuKI0[3.2.1JokT-3-eH-6-11]oKCH ] VKCYCHON KHCJIOTHI JUTHEBAS COJIb

i
o

N
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VYKazaHHOE B 3aroJIOBKe CcoequHeHHe mnonydanun u3 3Ttui-(25)-2-grop-2-[[(2S,5R)-2-

(runpokcumeTHIKapOaMo)-3-MeTuI-7-0kco- 1,6-nnazadbunmkio[3.2. 1 Jokr-3-eH-6-

wi|okcu|anerata (Ilpumep 85, 15 mr, 0,05 mmonb) cornacHo meronuke st Ilpumepa 66 ¢
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nosiyueHueM nocie auodunusanuu (8 mr, 55,3%) Genoro TBEpIOTO BEIECTBA.

MC: 304 ES+ (C11H14FN30¢)

'H SIMP (300 ML, 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).

IIpomekvrounoe coequenue 154: rper-ovruia-N-(M3onuagaroMeTua)kapoamar

e X
A~

@) H N\O
K nepememnaemomy pactsopy BOC-GLY-OH (10 r, 57,08 mmonp) B TT'® (200 mi) npu 0
°C mo kamsaM nodasisiin Metwixyiopgopmuar (5,29 mi, 68,5 MMoIb), a 3aTeM Mo KarisiM
nobasysiin TpudTHaMuH (9,55 mi, 68,5 mMmone). Cpa3sy ke oOpaszoBajics Oenblii OCaIoK.
Cwmech nepemernnBany B TedeHue 45 munyT nepen nodasnennem NaNs (5,58 r, 85,6 mmonb) B
Boze (10 mu) mpu 0 °C. ITonyuennyro cmecwy nepemernnBaiu npu 0 °C B Teuenue 1 yaca, 3arem
pazOaBisiii BOROH. ALMJIA3UA HETHIPEXKIBbl SKCTPArupoBaiu ToiyosoMm (4 x 25 mi) u
IIOCJIEIOBATEIbHO TNPOMBIBAJIM OOBEAMHEHHbIE OPraHMYECKHE OSKCTPAKTHI HACBHIIIEHHBIM
pactBopoM OukapOoHata Hatpus (2 x 30 mu) u Bomoii (50 mu). OpraHuueckue BelecTBa
cyurmin Han MgSO4 mpu O °C, ¢uibTpoBaiM W 3aTeM MEMJIEHHO HArpeBaJid MpU
nepeMeluBaHNKl IO TEX TOp, MOKa He HaOI0anoch BBIAEICHHE ra3000pa3HOro asoTa,
KoTopoe mpoposskanochk npu 59 °C B teuenue 20 muHyT. TemmepaTypy MOBBILIANIU U
noxanepxkuBanu npu 64 °C B teueHue 1,5 ydacos, 3arem MemieHHO nosbimanu a0 70 °C B
tTedeHue 20 MUHYT. PacTBOp KOHLEHTPUPOBAIH MPH MOHWKEHHOM JABJIEHUH C MOJyYeHHEM

yKa3aHHOTO B 3arojioBke coeamHeHust (8,6 r, 87,5%) B Bume OecuBeTHOro Maca.

IIpoMeRvTOYHOE coearHeHHue 155: TpeT-0yTHJI-N-

(0eH3MIOKCHKAPOOHUJIAMHHOMETHI ) KapdaMar

e X
H H
K pactBopy Tper-Oyrun-N-(nzonmanaromerin)kapbamara (IIpoMeskyTouHoe coenHHeHHe
154, 8,3 1, 48,2 mmozb) B DCE (5 mn) mpu 0 °C noGasnsinn 6en3unoslii cupt (7,48 mut, 72,3

MMoib) u TpwyTHiamuH (0,67 miu, 4,82 Mmonb), mo KamsiM. PeaknHMOHHYI0 CMech

MOAOTPEBANIN 10 KOMH. TEMIL U nepeMemuBanu B Tederne 30 munyT. OOpas3oBasiueecs Oeoe
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TBEPOE BELIECTBO coOupanu QUIbTpaliel M TNPOMBIBAIM TE€KCAHOM C IOJyYE€HUEM
yKa3aHHOro B 3aroyioBke coemuHenus (5,2 r, 38,5%) B Buzme Oenoro TBEpAOro BEIIECTBA.

MC: 303 ES+Na (C14H20N204).

IIpome:kvrounoe coequnenue 156: rper-ovruia-N-(aMmuHoMeTHI)KapoaMar
Pt
0~ "N NH,
H

PactBop Tper-OyTun-N-(Oen3unokcukapOonuaamuHoMmermn)kapoamara (Ilpomeskyrounoe

coenuHenue 155, 1,5 r, 5,35 mmonb) B meranone (20 mu) G6apborupoBanu razoodpaszHbIM
azorom. Jlobaenmsmu Pd/C (10%) (150 mr). PeakiuoHHYIO CMeCh IEerasupoBad U 3aTEM
noMmetanu B armocdepy Bogopona u3 OamioHa B TeueHue 30 MUHYT. PeakIMOHHYIO CMeCh
¢unbTpoBanu uepe3 HenuT. PUIBTPAT KOHLEHTPUPOBAIM C MOJYYEHHEM YKa3aHHOTO B

3ar0JIOBKE COEIMHEHHS B BHIE OECLBETHOTO MaCJIa.
MC: 147 ES+ (CsH14N202)

IIpoMe:RyTOUHOE cOeTMHEHHEe 157: Tper-0yTHa-N-[[(2S.5R)-6-|Tper-

ovrua(aumerna)cuanijoxcu-3-meTna-7-oxco-1,6-muazadouumnkaol3.2.1]Joxr-3-en-2-

Kapoouua]amunolvernalkapdoamar
ek
0 H/\H s, AN
N
%N AN /%

‘o-Si
@) @] )i
VYka3aHHOe B 3aroJIOBKE COeMHEHHUE HOJTy4aJu u3 (2S,5R)-6-[Tper-

Oy THII( TUMETHIT )CHITUI | OKCH-3 -MeTHII-7-0KCOo- 1 ,6-nuazadburmkino[ 3.2, 1]okr-3-eH-2-
kapOonoBoii kucnotsl (Ilpome:kyrounoe coenunenue 77, 350 mr, 1,12 Mmosb) u TpeT-OyTHII-
N-(amunometun)kapbamara (Ilpomexkyrounoe coenunenue 156, 246 mr, 1,68 mmounb)
cornacHo meronuke s [ipomeskyrounoro coenunenust 101 ¢ nonyuenuem (170 mr, 34,4%)
0enoro TBepAOro BEUIECTRA.

MC: 441 ES+ (C20H36N405S1)

IIpoMeRvTOYHOE coeaHeHHe 158: (2S.5R)-N-(amuHOMeTHI)-6-| TpeT-

oyrua(auMern )cuanalokcu-3-MmeTii-7-0kco-1,6-anuazaounukiaol3.2.1Jokr-3-en-2-
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KapookcamMujg

o)_N‘o>3i’%

/
K pacrBopy Tper-OyTuin-N-[[[(2S,5R)-0-[ TpeT-Oy Tru( AMe THIT ) CHITHIT | OKCH-3 -METHII- 7-OKCO-
1,6-nmnazadunukio[3.2.1]okr-3-eH-2-kapOonm |amuHo |MeTw|kapbamata (IIpomexkyTouHoe
coequnenue 157, 170 mr, 0,39 mmonb) B JIXM (3 M) npu 0 °C nobasmsimu ZnBrz (261 wr,
1,16 MMonb). PeakIimOHHYIO CMeCh MepeMeLIMBad NPU KOMH. TeMIL B TeueHHe 16 4acos,

3aTEM KOHIUCHTPUPOBAJIU C MMOJIYUCHNUEM YKAa3aHHOT'O B 3aroJIOBKE COCANHCHUSL.

MC: 341 ES+ (C15sH28N403S1)

IIpomMeskyTouHOE coeqHeHHne 159: (2S.5R)-N-(auneramugomern)-6-[Tper-

ovrua(aumerna)cuanijoxcu-3-meTna-7-oxkco-1,6-quazadounmnkiaol3.2.1]Joxr-3-en-2-

KapOoKcaMmx

SN

/
K pactBopy (2S,5R)-N-(amuHOMETHI)-0-[ TpET-Oy THII( AMMETHIT ) CHITHIT | OKCU-3 -METHJI- 7-OKCO-
1,6-nnazabunmkio[3.2.1]okr-3-eH-2-kapOokcamuna (IlpomekyTouHoe coenunenue 158, 131
mr, 0,39 mmonb) B mupunune (3 mut) npu 0 °C nobasnsinu ykcycHblid anruapun (394 mr, 3,86
MMOJIb). PeakIIMOHHYIO CMeCh MepeMeNInBaii MPU KOMH. Temil. B Teduenue 30 MUHYT, 3aTeM
pasmensmu mexay EtOAc u Bomoi. Opranuueckuil €O TPOMBIBAJIH BOJOW, HACBHILI.
pactBopom NaHCOs, pacconom, cymmmu Hax MgSQO4, GuIbTpoBaM U KOHLIEHTPUPOBAJIH.
IMocne mposenenusi xpomatorpaduu Ha cumkareie (0%-80% EtOAc/rekcan) momydanu

Ka3aHHOE B 3arojoske coenuaenue (75 mr, 50.8%) B Buae 0€JI0ro TBEPLOro BELLECTBA.
2 2

MC: 383 ES+ (C17H30N404S1)

IIpome:kvrounoe coeauuenue 160: (2S.5R)-N-(aneTaMmuaoMeTHJI)-6-ruapoKcH-3-MeTHI-

7-0Kkc0-1,6-qua3aonunK0[3.2.1]okT-3-eH-2-Kap0oKcaAMH

0 0
)J\N/\N)L"' AN
H H

/N,

O OH
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VYkazaHHOe B 3aroyiopke coenuHeHune nonydanu u3 (2S,5R)-N-(aneramupomeTnin)-6-[TperT-
Oy THII( TUMETHIT )CHITUJ | OKCH-3 -MeTHII-7-0KCOo- 1 ,6-nnazaburmkino[ 3.2. 1] okr-3-eH-2-
kapbokcamua (Ilpomeskyrounoe coenunenne 159, 75 mr, 0,20 MMOJIb) COTJIACHO METOIHMKE

nnst IIpomexyToyHOro COeIHHEHHS 102 ¢ MOy YE€HUEM Oemnoii CMOJIBL

MC: 269 ES+ (C11H16N4O4)

IIpomekyTOYHOE coeIMHEeHHue 161: 3TII-(2S5)-2-pTop-2-[[(2S.SR)-2-

(AaneTaMHIOMETHIKAPOAMONI )-3-MeTHJI-7-0KC0-1,6-11azadunukaol3.2.1]oxkr-3-eH-6-

niajoxkculauerar

o]

O
A N

M
N
I g
O O/S]/O\/
O

VYka3anHoe B 3aroysioBke coeauHenwe mnonydanu u3 (2S,5R)-N-(aneramunomerin)-6-
TUAPOKCH-3-MeTHII-7-0KCO-1,6-nnazabunmkiio[3.2. 1 ]Jokr-3-eH-2-kapObokcamuna
(ITpome:xyTounoe coexunenue 160, 50 mr, 0,19 mmounb) u 3tun-(2S)-2-6pom-2-propanerara
(ITpome:xkyTounoe coexunenue 174, 0,067 mu, 0,56 MMOJb) COIrJIACHO METOAMKE JIJIsI
Ipome:xkyTounoro coexmnenusi 103 ¢ mosnydeHuem OeOro TBEPIOro BEINECTBA MOCHE
amroupoBanus (0%-15% ACN/Bona) Ha kosoHke sepabead (cHa4ana HACBIEHHON BOIOW,
3ateM ACN, 3ateM sjroupoBaHue Boaoi) u juopunusauuu, 21 mr, 27%. Coenunenue

NPENCTABIISIIO coboit CMECh IHACTEPEOMEPOB B COOTHOLIEHUH 1:4.

MC: 373 ES+ (C15H21FN4Os)

Ilpumep 88: (25)-2-dTop-2-[[(2S.5R)-2-(aneTaMHIOMETHIKAPOAMOUT)-3-MEeTHI-7-0KCO-

1.6-a1na3a0nuuKI0[3.2.1]okT-3-eH-6-11]oKCH ] VKCYCHON KHCJIOTHI JUTHEBAS COJIb

O

O
)kN/\N)ll/,, AN
H H

P
N\
o O/SrOH
®)
VYKazaHHOE B 3aroJioBKe CcoequHeHHe mnonydanun u3 3Ttwi-(25)-2-grop-2-[[(2S,5R)-2-
(ameraMuno-MeTHIIKapOaMO)-3-MeTHII-7-0KCco- | ,6-nrazadunmkio[3.2. 1 JokT-3-eH-6-

wilokcu|anerara (Ilpome:xkyrounoe coenmnenune 161, 21 mr, 0,056 mmons) B Bome (1 mu)

cornacHo Metonuke st llpumepa 66 ¢ monyuenuem nocie auodunmsanuu (6,0 mr, 29,3%)
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0enoro TBepAOro BEUIECTBA.

MC: 345 ES+ (C13H17FN4Og)

'H SIMP (300 M, 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, 2H); 5,70-5,89 (d, 1H); 6,27 (m, 1H).

IIpoMeRVTOYHOE coealrHEeHHe 162: TpeTr-0yrua-N-[(Tper-

OYTOKCHKAPOOHUJIAMHHO)METHICYAb(hamon]-kapéamat
)()OL S 2D e
0" N"NTTNT Yo
H H H

K pactBopy Tper-OyTun-N-(amunomermn)kapbamara (Ilpomexyrounoe coenmnenmne 156,

700 wmr, 4,79 mmonp) B AXM (20 mi) mpu 0 °C nobGasnsanu Tpustunamud (0,67 mn, 4,79

MMOJb). 3aTeM 1O KamwsM - jpoOaBisim  Tper-OyTmn-N-xiyopcyib(oHmikapbamaT
(ITpome:xyTouHoe coenunenue 148, 1,03 r, 4,79 mmosb) B JIXM (5 mit). PeakiuoHHYIO cMeCh
nepemernBany npu 0 °C B Teuenne 30 MuHyT, 3ateM pa3dasisuu JIXM, npoMbiBanu BOJOH,
pacconom, cymmin Hax MgSQs, ¢unbTpoBanu u KoHUEHTpupoBain. OCTaTOK MOABEpraiu
o4yncTKe nyTeM npoMbiBKH JIXM/rekcaHoM C TOJNy4eHHEM YKa3aHHOTO B 3aroJIOBKE
coenunenus (650 mr, 41,7%) B Buae 0enoro TBEpAOro BELIECTBA.

MC: 324 ES- (C11H23N306S)

Ilpome:xkyTouHoe coennHeHnne 163: amuuo-(cyabhamonaamuno)merana TFA coub

O\\ /O

S/
HZN/ \N/\NH2

K pactBopy Tper-OyTHin-N-[(Tper-OyToKCHKapOOHUIAMIHO )METHIICY Ib(paMor |kapbamara
(ITpome:xyTouHoe coenunHenue 162, 650 mr, 2 mmons) B IXM (5 mu) npu 0 °C nobasnsim
TpudTOpyKCYCHYIO KUCIOTY (2,28 T, 19,9 MMOIIB). PeakIMOHHYIO CMECh IepEeMEIINBAIN MTPH
KOMH. TeMIl. B TedeHne 30 MUHYT, 3aT€M KOHLEHTPHPOBAIH C TOJIYYEHHUEM YKa3aHHOTO B

3aroJIOBKE COEAMHEHHS B BUJIE CBETIIO-3KEJITOM CMOJIBI.

IIpome:xkvrounoe coeaunenue 164: (2S.5R)-6-|rper-0yrua(aumerna)cuanialoxcu-3-

MeTHJI-7-0KkcOo-N-[(cviabhamonnamuno)mMeTn-1,6-nua3aduuukiao[3.2.1]okr-3-en-2-

KapookcamMujg
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O, ,0
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VYka3aHHoe B 3arOJIOBKE COEIMHEHNE HOJTy4asu u3 (2S,5R)-6-[Tper-

Oy THII(IUME T )CUITHIT | OKCH-3-MeTHII-7-0KCO- 1 ,6-nrazadurmkio[3.2.1]okr-3-eH-2-
kapOoHoBoii kuciots! (Ilpome:xkyrounoe coeamnenmue 77, 350 mr, 1,12 mMmob) cornacHo
metonuke aiisi Iipome:kyrounoro coenmnenust 101 ¢ monyuennem (125 mr, 26,6%) Genoro
TBEPJOTO BEIIECTBA.

MC: 420 ES+ (C15H29N5058S1S)

IIpomeskyTouHOE coeaHEeHHe 165: (2S.5R)-6-ruapokcu-3-merTui-7-oxco-N-

cyabamonaamuuo)meru]-1,6-q1uazadunukiio]3.2.1]Joxr-3-e-2-kapooxcamu

Yka3aHHoe B 3aroJIOBKE COeMHEHUEe NOJTyYyanu u3 (2S,5R)-6-[Tpet-
Oy THII( TUMETHIT )CHITUI | OKCH-3 -MeTHIT-7-0Kco-N-[ (cybdhamonnaMuHo )MeTu |- 1,6-
nuazaduiukio[3.2.1]okr-3-eH-2-kapookcamuna (Ilpomeskyrounoe coenunenue 164, 125 mr,
0,30 mmonb) cornacHo Meronuke misi Ilpomexkyrounoro coeaunenus 102 ¢ monmyyeHueMm
CBETJIO-’KEITON CMOJIBL

MC: 306 ES+ (CoHi5N505S)

IIpome:xkyTouHoe coennHeHue 166: >tmia-(25)-2-¢prop-2-[[(2S.5R)-3-meTHI-7-0KCO-2-

[(cyabdamonaamuno)meruakapoamon]-1,6-nuazadunukio]3.2.1]okr-3-eH-6-

Hajoxkculanerar
0%5 ?
HN"7 NN ™S
=
N\
O @)
/S’/O\/

YkazaHHOe B 3arojioBke coenuHenue mnojiydanu u3 (2S,5R)-6-ruapokcu-3-meru-7-okco-N-

[(cynbdpamonnamuno)metni|-1,6-nuazadunmkio| 3.2.1]okr-3-eH-2-kapOokcamuia
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(ITpome:xyTouHoe coenunenue 165, 88 mr, 0,29 mmorrb) u 3tun-(2S)-2-6pom-2-proparierata
(ITpome:xyTounoe coexmnenue 174, 0,10 mu, 0,86 MMONB) COTJIACHO METOAMKE JJIs
IIpomexxyrounoro coegunenussi 103 ¢ monyuenuem (18 wmr, 12,2%) OGemoro TBEpAOrO
BemecTBa. CoennHeHne MpeacTaBIsuio co00i CMeCh TUacTepeoMepoB B cooTHoLeHnn 17:83.

MC: 410 ES+ (C13H20FN507S)

IIpumep 89: (25)-2-db1op-2-[[(2S.5SR)-3-MeTHI-7-0KCO-2-[(cYab(aMOUIAMHHO)-

MeTHJakapoamon]-1,6-qnuazadonumukio]3.2.1]Joxr-3-eH-6-niajoxcu]ykcycHon KHCJOTBI

JUTHEBAA COJIb

Q.0 j

N% F
N\
0] O/S]_,OH

Yka3zaHHOE B 3aroJIOBKE COeIUHEHUE moyyain us 3tii-(2S)-2-¢prop-2-[[(2S,5R)-3-metun-7-

N
H H

okco-2-[(cynbhamonnamuno)meTrnkapdamoni|-1,6-muazadunmkio[3.2.1]okr-3-eH-6-
wi|okcu|anerata (Ilpomexyrounoe coexmnenue 166, 18 wmr, 0,040 mMmoIb) COryIacHO
meroauke st [lpumepa 66 ¢ monyuenuem nocie auopuwmmzauuu (5,0 mr, 25,3%) Genoro
TBEPIOTO BEIIECTBA.

MC: 382 ES+ (C11H16F5407S)

'H AMP (300 MTI'u, D,0) &: 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).

IIpome:xkyTouHOE coennHeHue 167: pauemuyeckasi 2-0poM-2-pTOPYKCYCHASI KHCJI0TA

F

OH
Br}ﬁf

o

B peaktop odvemom 50 1 mpu 0-5 °C mo kammsiM 3arpyajd pacTBOp 3THI-2-Opom-2-
¢dropanerara (3,5 kr) B retparunpodypane (7 1., 2 00.) u pactBop runpokcuna Hatpusi (830 r)
B Bozte (7 11, 2 00.) B Teuenue 1 gaca. [lonydenHslii pactBop nepememuBanu npu 0-5 °C B
teuenue | yaca. [To karutsim nobasnsmu HC1 (160 mut) pu 0-5 °C. Bony u tetparuapodypan
yOAusId  MyTeM KOHLEHTpHpOBaHHMs B  Bakyyme. (OCTaTok CyCHEeHAMPOBAIA B

terparugpodypane (35 1, 10 006.) u mo kamsim goGasnsm koH. HCI (1,57 1, 1,0 3kB.).
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Jobasnsinu 6e3BOAHBIN CyNbhaT HATPUS U NMEPEMEIINBAIN TOJYYEHHYIO CMECh B TeUEHHE 2
qacoB. TBepaoe BemecTBo OTGMIBTPOBBIBaIM U mpombiBamn 1T'® (1 n x 2). @unbrpar
KOHLIEHTPUPOBAJIHM B BaKyyMe C MOJy4YeHUEM 2-OpoM-2-pTOPYKCYCHOH KHCIOTHI (2,2 Kr) B
BUZE KEJITOrO Maclia, KOTOPoe OOBENHUHSIIN C MPEObInyIIel MapTHeH, MOTyYeHHOH TeM Ke
ciocobom (940 r, uncrora: 72%), u nmoaBepranu neperonke B Bakyyme (65-70°C 100 Ila) ¢
nojiyueHueM 2-0pom-2-propykcycHor kucnotsl (2,55 kr, obmuii Bbixom 67%) B BHIE

OecLBETHOIO Macia.

'H SMP (400 MI'u, CDCL3): § 11,15 (s, 1H), 6,66 (d, 1H, J = 68 T').

IIpomesxkyTouHOE coeauHenue 168: (S)-1-(_‘[)eﬂn.J13TaH-1-aMnH-(R)—2-6DOM-Z-(l)TopaueTaT

Hz

B peakrop oovemom 10 11 mpu 0-5 °C 3arpyskanu pactBop 2-0poM-2-hTOpyKCYCHONH KHUCIOTBI

(ITpomexyTouHoe coennHenue 167, 2,0 kr) B 1 1 xsopodpopma (1 00.), Kk KOTOPOMY 1O Karuisim
noGasysin pactBop (S)-1-penmmranamuna (1,39 kr) B 1 n xmopodopma (1 06.). Cmech
nepeMeluBaIi P KOMHATHOW TeMIIepaType B TeUEHHe HOYU 1 COOMpau MojiydeHHoe Oesoe
TBepaOe BemecTBo (uibTpanuein ¢ monyueHuem conu (S)-1-penumdraHamun 2-Opom-2-
¢dropauerara (2,5 kr; su: 6%), KOTOpPyr 3arpyanu B peaktop odbemom 10 ji, a 3arem
nobasysuiu xjopodopm (5 11, 2 00.). [TonydeHHYIO CMeCh MepEMEIINBAINA B TEYSHHE 2 YaCOB
npu 50 °C (TBepmoe BEIIeCTBO YaCTUYHO PACTBOPUIIOCH B Xjiopodopme), oxiaxkaanu a0 0 °C
U OCTaB/sUIM Ha 2 daca. TBepmoe BemecTBo coOupanu (uiabTpanueldl W MPOMbBIBAIH
oxJaxaeHHbIM XJiopodopmom (500 mi, 0,2 06.). ITponenypy nepekpucTamin3aiiy HOBTOPSUIIH
4 paza ¢ monyuenuem 1,09 kr (97% 5u) yka3aHHOTO B 3ar0JIOBKE COSIMHEHHsI B BUIE OEJIOro

TBEPAOTO BelecTBa ¢ o0mum Beixonom 31% (2 cragum).

IIpomexyTouHoe coennHenue 169: nenTaH-3-ua-(R)-2-6pom-2-propanerar
F
Br&(ow/
O

B peakrop o6beMoM 2 11 mpu KOMHATHOM Temrepatype 3arpyxaiu (S)-1-perannsranamus (R)-

2-6pom-2-propauerar (IlpomexkyTounoe coenunernue 168, 450 r), nuxnopmeran (900 mut, 2
00.) n iPrOH (2,0 3kB.). MemnenHo nobasmsmu xjaoprpumernicuias (1,12 m) u obpazosancs
Oenblit ocanok. [TonydeHHYIO cMech MepeMelIlnBaIi P KOMHATHOIH TeMIepaType B TeUSHHE

HO4H. benblil ocanok oTQUIBTPOBBIBAIN M MPOMBIBAIN (PUIIBTPALIMOHHBIA OCAIOK T€KCAHOM
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(450 mi, 1 06.). O6bpenuHenHsbli puasTpar npomeBaian Bogoi (3x100 mut). Opranudeckuit
pacTBOp CyIIMJM C TOMOINBIO  Oe3BomHOro  cyib(ara HaTpus, (QUIBTPOBAIH,
KOHIeHTpupoBanu B Bakyyme. Ocrarok moasepraimm mneperonke (54-60°C, 100 Ila) c
MOJIyYE€HUEM YKA3aHHOTO B 3ar0JIOBKE COEAMHEHMS B BUIe OeciiBeTHOro Macia (290 r, BbIXoA

79%, uncrora 95%).

'H SIMP (CDCls, 400 MI'w): § 6,53 (d, J= 51,2 Ty, 1H), 5,17 (m, 1H), 1,32 (m, 6H).

IIpomexyTouHoe coennnenue 170: 3Tua-(R)-2-6pom-2-propanerar

o)

B Tpexropnyio KpyriogoHHyr konby oobeMoMm 50 M, MpoAyBaeMyro U MOANEPKUBAEMYIO B
uHepTHON armocepe aszora, mnomemanu (1R)-1-penmmdran-1-amun;, (2S)-2-6pom-2-
¢dTopykcycnyto kucnory (Ilpomexkyrounoe coenunenue 168, 30 r, 107,9 MMoJb) U 3TaHON
(34,7 r, 7553 wmmonb). 3aTeM MO KamisM OpH  MEpPEeMEIIMBAHUU  JOOABISIIH
xynopTpumetiiciian (82 r, 755,3 Mmonp) mpu KomMHaTHOH Temnepartype. [lomy4yeHHBIH
pacTBOp IepeMelInBaiu B TeueHue 4 4 Mpu KOMHATHOM TeMIepaType, 3aTeM PeakiUio
ocraHaBiauBaK gobaBneHueM 10 My Boawl/nbaa. [oydeHHBbIH pacTBOp SKCTparuposaiu 3x20
MIT reTpoJeitHoro a¢upa (30-60 rpanycoB) U 0ObeqUHSIN OpraHudeckue cjiou. [lonydeHHyo
cMech mpombiBasu 2x20 M paccoja. Cmech CylImin Hajx O€3BOAHBIM CyJb(aTOM HATPHS,
¢unbTpoBaIM M KOHIEHTpHpoBadn. OCTAaTOK 3IIOMPOBATH MeTposieliHbM ddupom (30-60
rpaayCcoB) Ha CUJIMKArejeBoi kojioHke. B pesynbrare momyvanu 10 r (50%) yka3aHHOTO B

3aroJIOBKEC COCAUHCHHS B BUIEC 6eCLIBeTHOFO MacJa.

1H SIMP (300 MI'ti, CDCls): § 6,58 (d, 1H, J = 51 T'w), 4,38 (q, 2H, J = 6 T'w), 1,38 (t, 3H, J =
6 I'm).

IIpome:xxyTounoe coennnernue 171: (R)-0en3ni-2-6pom-2-propanerat
Lo
o}
Br/H(
)

Xnoprpumermicuiad (60 mi, 719,12 mmonb) no yactsam godasisuu K (S)-1-pernmsranamMun

(R)-2-6pom-2-¢ropanerary (Ilpome:xkyrounoe coenuHenue 168, 20 r, 71,91 mmonb) u
¢denmnmeranony (60 mn, 71,91 mmons) npu 25 °C B TeueHue 3 MHHYT B atMocdepe a3ora.

ITonyuennsiit pacTBop nepemernsaiu npu 25 °C B TeueHue 4 yacoB. PeakuoHHYIO cMeCh
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pa3basisuin rentanoM (500 wmur), 3aTeM TPOMBIBAJIM BOAOW M paccojioM. OpraHudeckue
BEIIeCTBa CYIIWIN Haja cyjib(paroM Harpus, (GUIbTPOBAIM W KOHLEHTpuposanu. I[locie
npoBeaeHus: xpomarorpadpun Ha cumukarene (0%-10% stunanerar/merponeitHsii 3¢up)
MOJTy4aJIi YKa3aHHOE B 3aroJIOBKE COSMHEHNE B BUJIE XKeaToro macna, 17,5 r, 98%.

'H SIMP (300 MT'w, CDCls-d, 30 °C) &: 5,30 (s, 2H); 6,60 (d, 1H); 7,40 (m, SH).

IIpomexyTouHoe coeamHenue 172: (1R)-1-dennmyTan-l-amun;  (25)-2-6pom-2-

dTOpPYKCYCHAS KHCI0TA

Me

E
e
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B xpyrnogonnyio kondy oosemom 100 mu nomernanu pactsop (1R)-1-pennnsran-1-amuna
(107,7 r, 0,89 monb) B Metanoune (325 mi). 3aTeM Mo KaruisiM J00aBIIsIH PacTBOP 2-Opom-2-
¢dTopykcycnoii kuciorsl (IlpomexkyrouHoe coenuHenue 167, 140 r, 0,89 monp) B MeTaHoNE
(420 min) mpu nepememuBanuu npu 0 °C B Teyenume 30 muH. [lomydeHHbIH pacTBOp
nepeMeluBali B Te€YEHUe HOUM MPU KOMHATHOH TeMIiepaType, 3aTeM KOHLEHTPHUPOBAJIU B
Bakyyme. Ocrarok pasbasmsin CHCI3 (3 06.). Teepabie BemecTBa cobupanu GuiibTpaueii.
TBepaoe BemecTBo CyIIuIN B Bakyyme, 3ateM cycrnenauposainn B CHCls u Harpesamu no 60
°C B TeuyeHue 2 yacoB. 3areM cmech oxnaxaand 10 0°C u oTQUIbTPOBBIBAIM TBEPIOE
BEIIECTBO. DTOT MpoIiecc MOBTOPsuIH 6 pa3. B pesynbrare nonyvanu 80 r (32%) yka3aHHOTO B

3aroJIOBKEC COCAUHCHHS B BUIEC oesoro TBEPAOTO BEILICCTBA.

'H SIMP (300 MT 1, d6-JIMCO): & 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'), 4,39-4,34 (m, 1H), 1,48 (d, 3H, J = 6,8 T'ny).

IIpomexyTouHoe coennnenue 173: (S)-u3onponua-2-6pom-2-dropanerar

Br/?\[o]/OY

B Tpexropiyro KpyrIogOHHYO KOOy 00beMoM 250 MiI, MPOayBaeMyO U MOANEPKUBAEMYIO B
WHEepTHOU aTtMocdepe aszora, nomemanu (R)-1-benmmtanamun (S)-2-Opom-2-¢ropanerar
(ITpome:xyTouHoe coenunenue 172, 32,0 r, 116 mmons) u uzonponanon (13,9 r, 232 mmonb)
B JIXM (64 mi). 3aTem 1o KarusiM 1o0aBsiiH XjopTpuMeTiicuiad (56,4 r, 519 mmons) npu
nepeMeIMBaHuy MIPU KOMHATHOW Temmepatype. IlonydeHHBI pacTBOpP NepeMelInBAId B
TE€YEHHE HOYM NPH KOMHATHOH TeMIIepaType, 3aTeM PEakIHI0 OCTaHABIMBAIHN H00aBJICHUEM

100 mn Bogel/nbaa. [omydenHsiii pacTBop 3xcrparupoBaiu 3 x 100 M merposeliHoro s¢upa
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(30-60 rpanycoB) u o0benuHsT opranndeckue ciou. [loaydeHHy0 cMech mpombiBaju 3 X 70
mi paccona. Cmecp cymmnmmu Han O€3BOAHBIM Cyib(aroM HATPUsl M KOHLEHTPUPOBAIH.
Ocratok smoupoBanu nerponeiiasivM 3¢gupom (30-60 rpagycoB) Ha CHIIMKAreIeBOH KOJOHKE.
B pesynbrare nomyyanu 19 r (83%) yka3aHHOTO B 3ar0JIOBKE COSIMHEHUS B BUE OECIIBETHOTO
Mmaca.

'H SIMP (CDCls, 400 MI'w): § 6,53 (d, J= 50,8 'y, 1H), 5,17 (m, 1H), 1,32 (m, 6H).

IlpomexxyTouHoe coennHerHue 174: yTuia-(25)-2-6pom-2-dropauerat

F

Br/YO\/
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B Tpexropnyro KpyriaogoHHy koj0y oobeMoM 50 mil, mponyBaeMyro U NOAAEPKUBAEMYIO B
uHepTHOH artMmocepe aszora, mnomemanu (1R)-1-¢penmmdtan-1-amun  (2S)-2-6pom-2-
¢dTopykcycnyto kucioty (Ilpome:kyrounoe coexunenue 172, 20 r, 72 Mmoib) 1 3Tanon (23,2
r, 504 Mmmonb). 3ateM nmo karsaM noOaBisuH XaopTpuMeruicuial (54,8 r, 504 mmonb) npu
NepeMelInBaHuN NPU KOMHATHOHM Temmeparype. IlomyuyeHHblll pacTBOp NepeMellnBajId B
TeueHue 4 4 pu KOMHATHOH TeMIIepaType, 3aTeM PeakIHi0 OCTaHAaBINBaIN noOaBaeHnemM 10
M1 BoAbl/Jibaa. TloaydeHHbli pacTBOp SKkcTparuposanu 3 X 20 mi nerposeiinoro s¢upa (30-
60 degree) u oObenuHsM opranuueckue ciou. [lonyueHHy cMech nMpoMbiBain 2 X 20 mi
paccoma. Cwmech cymmaun Hanx Oe3BOIHBIM CyJnbpaTOM HaTpusi, (QUIBTPOBAIA U
koHIeHTpupoBanu. OcTtatok s3aroupoBanu mneTposeinbiM 3¢upom (30-60 rpaaycoB) Ha
CUJIMKArejeBol KoJIoHKe. B pesysibrare mosnydamu 6 r (45%) yka3aHHOTO B 3arojiOBKe
COEAMHEHUs B BHJE OECIIBETHOTO Maca.

'H SIMP (300 MI'n, d6-IMCO): 8 6,57 (d, 1H, J =56 Tn), 4,37 (q, J=7,2 T, 2H), 1,33 (t,3H, J =72
I').

IIpome:xkvrounoe coequnenue 175: (E)-0yT-2-eHHJI00POHOBAS KHCJIOTA

K pacrBopy (F)-Oyt-2-eH-1-0ma (59,5 1, 826 mmonb) B MeOH (360 mi) mpu KOMHATHOU
temrieparype nodasisuin HoPdCly (2,06 1, 8,34 mmonb), 3aTem k cmecu nodasisiin B2(OH)s
(81,8 1, 919 mmounb) o yactsm nipu 30-40 °C. ITony4eHHbIH pacTBOp nepemMentnBanu npu 30-

40 °C B Teuenne 20 MUHYT, 3aTeM (QHUIBTPOBAIN Yepe3 LENUT.
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'H-IMP_(JIMCO-ds, 400 MI'w): & 5,39-5,49 (m, 1H), 5,16-5,26 (m, 1H), 3,38 (s, 2H), 1,38-
1,58 (m, 5H)

IlpomexxyTounoe coeauHenue 176: (S.E)-2-(Tper-0yTHJCYJIb(GUHHIHUMHHO)YKCYCHAS
KHCJI0Ta

@)
g X
0

K monexynspueiM cutam Tuma 4A (500 r) 8 JIXM (600 M) mpu KOMHATHOH TemIepaType
nobasmnsimu  (S)-2-merunnponas-2-cynbpunamun (100 r, 819 wmmonp) u ruapar 2-
okcoykcycHol kuciotel (91,2 r, 991 mmons). IlonydeHHBIH pacTBOp NepeMeIIuBald MpU
KOMHATHOMW TeMIlepaType B T€UeHHE HOUH, 3aTeM (PUIBTPOBAJIM Yepe3 LIEUT.

'H-SIMP (JIMCO-ds, 400 MI'): § 7,77 (s, 1H), 5,74 (s, 1H), 1,13 (s, 9H)

IIpomexyTouHoe coenunenue 177: (2S,3R)-2-((S)-1.1-nuMeTHIRTHICYIb(pHHAMILO)-3-

MEeTHJINEHT-4-eHOBAS KHCJIOTA

K pactBopy HeounmenHoi (S,E)-2-(Tper-OyTUicynbGMHUIMMUHO)YKCYCHOH — KHCIIOTBI
(ITpome:xyTounoe coexunenue 176) B JIXM (600 mi) npu 0-15 °C no xarusam 1o0aBisuin
pactBop (E)-OyTr-2-enunboponosoii kuciotel (Ilpomeskyrounoe coenunenne 175) B MeOH
(360 ™). Ilonyuennbni pactBop mnepememmBanu npu 0-15 °C B Teuenume 1 waca.
Monekysipable cuTa ynamsuiid ¢uiasrpanned u npombiBan JAXM. ®uubTpar yaansim
NEPErOHKOM B BAKYYMeE C MIOJYYEHHEM HEOUHIIIEHHOTO MPOoaykTa. K HEOUHIIeHHOMY TIPOIYKTY
nobGasysin HO (600 mi), nerponeiinsiii s¢up (240 mir) 1 MeTri-TpeT-0yTiinossii 3¢up (120
MJT), TIEpEMEIINBAIN NTPH KOMHATHON TeMIiepaType B TeueHue | vaca, 3aTeM (pUIbTPOBAIH U
co0upanu TBEpIOE BELIECTBO M CYIIHIN B BakyyMme nipu 25 °C ¢ monyuenuem npoxaykra (110

r, 58%) B Buze 6en0ro TBEPAOro BEIECTBRA.

'H-IMP (AMCO-de, 400 MT'w): & 5,71-5,80 (m, 1H), 5,01-5,07 (m, 2H), 4,94 (d, J = 8 'y,
1H), 3,58-3,62 (m, 1H), 2,56-2,61 (m, 1H), 1,15 (s, 9H), 0,975 (d, J = 4 T'w, 3H)
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IIpome:xkvrounoe coequnenue 178: (28, 3R)-MeTHI-2-aMHHO-3-MeTHINEHT-4-eH0AT

1
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K pactBopy (2S,3R)-2-((S)-1, -mumeTmimTHIICY TBPUHAMEIO )-3 -ME TUITIIEHT-4-€HOBOM
kuciotel (IlpomexyTounoe coennnenne 177, 44 r, 189 mmons) B MeOH (200 M) o xaruism
nobasysiin SOCI; (68,6 mi, 944 mmonb) pu 0 °C. PeakIIoHHYIO CMeCh MepeMeInnBaId U
0 °C B Teuenue | wyaca, 3arem noporpeBanu a0 70 °C u mnepemelInBaId B TEUEHHE
HouM. PacTBopurens ynansanu u pasbasisiin octatok Bopoi. K BomHo# (dasze mobapnsiiu
NaHCOs3 ansa welirpanuzauuu pH 1o oxono 8, skcrparuposanu AXM, cymmnu Hag NazSOy,
(GuUIbTPOBAIM U KOHLEHTPUPOBAIM C MOJy4YeHHEeM 23 I' HEOUHINEHHOrO NMPOAYKTa B BHUIE

JKEJITOU JKUIKOCTH.

'H-SIMP (JIMCO-dis, 400 MT'wy): & 5,71-5,82 (m, 1H), 4,97-5,05 (m, 2H), 3,61 (s, 3H), 3,27 (d,
J=8 Ty, 1H), 2,33-2,45(m, 1H), 1,79 (s, 2H), 0,96 (d, J = 8 I', 3H)

KXMC: Bpewmst yuepxusanus =0,682, [M+H]" 144,2

TIpome:xkyrounoe coeauHenue 179: (2S.3R)-merm-2-(aInjaaMuHo)-3-MeTHINeHT-4-
€HoaT

i
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K pactBopy (28, 3R)-meTun-2-amuHo-3-MeTmineHT-4-eHoata (IlpomexkyTouHOe coennHeHne
178, 23 r, 161 mmonb) B IM®PA (90 mi) mpu 0 °C nobasnsum LiOH (4,248 1, 177 MmMonb).
Cwmecp nepemermBanyu npu 0 °C B Teyerne 30 MUHYT. 3aTe€M IO KaruisiM J00ABIISUIA PacTBOP
4-6pomOyT-1-eHa (17,5 r, 145 mmounb) B JIM®PA (15 mit). PeakIMOHHYIO CMeCh MepeMeInBaiu
npu -7 °C B TeueHue 20 MUH, 3aTe€M MEJIEHHO MOJOTPEeBaN 10 KOMHATHON TeMIrepaTyphbl U
nepeMelBaId B TeUeHHEe HOYM. Peakuuio OCTaHABIMBAJIM IOOAaBIEHUEM  BOBI,
skctparupoBanu EtOAc. Opranuueckuii cioil mpombIBajiy BOJOH, paccojoM, CYIIMIM Haj
Na;SOs, punpTpoBaii U KOHLEHTPUPOBAIHU C TMONyUYeHHEM 28 I' HEOUHIIEHHOTO MPOAYKTA B

BUJIE JKEITOU KUIKOCTU.

'H-IMP_(JIMCO-de, 400 MI'w1): § 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 T, 1H), 2,93-3,01(m, 1H), 2,34-2,41 (m, 1H), 0,99 (d, /= 8 T'wy,
3H)
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KXMC: Bpems yaepxusanus = 0,461, m/z: 184[M+H]

IIpoMeRvTOYHOE coealHEeHHe 180: (2S.3R)-MmeTHI-2-(anana(Tper-

OVTOKCHKAPOOHHJI)AMHHO)-3-MeTHJINEeHT-4-eH0AT
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K pactBopy (2S,3R)-mernin-2-(ayuunamuno)-3-metminenT-4-eHoata (IlpomeskyTounoe
coenuHenue 179, 28g, 153 mmonp) B t-BuOH (150 mi) nobasmsinu (Boc)O (33,4 1, 153
MMOJIb). PeaklinoHHYI0 CMech MepeMelINBali IpU KOMHATHOM Temriepatype B TedeHue 10
MHHYT, 3aTeM nogorpesain 10 90 °C u nepeMenBaiy B TedeHNe HOYM. PeakiMoHHy0 cMech
KOHLEHTpHpOBaN. HeounIeHHbIi NPOAYKT OUUINAIHU ¢ ITIOMOIIbI0 (ismr-xpoMarorpaduu Ha
cuiikarene ¢ rpagueHToM smoeHta oT 0 mo 6% EtOAc B merponeiiHom s¢upe. Unctbie
(dpakuuy BbIMAPUBAIM C TOJy4YeHUEM mpoaykra (24 r, 56 %) B BuAe CBETIIO-XKENTOH

JKHUOKOCTHU.
IH-IMP (JIMCO-ds, 400 MT'w): & 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'y, 3H)
KXMC: Bpems ynepxusanus = 1,096, 184[M-Boc+H]

IIpomexyrounoe coeaunHenue 181: (2S.3R)-1-TpeT-0yTHI-2-MeTHI-3-MeTHI-2,3-

auruaponupuann-1.2(6H)-nukapooxkcuaar

.
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K  pacrBopy  (2S,3R)-mermin-2-(ammmun(Tper-0yTOKCUKapOOHHIIT)aMUHO)-3-METHIIITEHT-4-
eHoata (Ilpomexyrounoe coenmnenune 180, 24 r, 84,8 mmonp) B JIXM (250 mi) Tpems
naptusiMu 1odasisun karanusatop ['padbdca nepsoro nmokonerus (886 mr 1,06 mmosp) mpu O
°C u nepemeruBaiu B TeueHue 4 yaco. CHoBa nobasnsimn katanusarop ['pabbca mepsoro
nokonenus (886 mr 1,06 mmone) pu 0 °C Tpems mapTusimMy, 3aTeM nogorpesanu 1o 25 °C.
IlonyueHHBII pacTBOp NepeMELINBAIN IPU KOMHATHON TEMIIEPaType B TEYEHUE HOUM.

KXMC: Bpems yaepsxkusanusi = 0,987, 156,2 [M-Boc+H], 295[M+K]
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IIpoMeRVTOYHOE coeaHeHHe 182: (2S.5R)-1-TpeT-0yTHI-2-MeTHI-3-(TpeT-

OVTOKCHKAPOOHHI(THAPOKCH)AMHHO )-3-MeTHI-5,6-aurnaponupuaun-1.2(2H)-

AHKAPOOKCHIAT

K pacTBopy (2S,3R)-1-tper-OyTun-2-metun-3-metui-2,3-guruaponupunus- 1,2(6H)-
nukap6okcunara (Ilpomexyrounoe coenunenue 181, 21,6 r, 84,8 mmonn) B JIXM (250 M)
nobasysuiu BocNHOH (16,9 r, 127 mmons), CuCl (0,419 1, 4,24 mmone) u nupunus (87 mr,
1,1 mMonb), U AerasupoBaju KucIOpomoM. I[lonydyeHHBI pacTBOp NEpEeMELINBAIH NPU
KOMHATHOM Temreparype B TedeHue 44 4acoB B arMochepe kuciopona. TBepaoe BeliecTBo
ynajsuii GunbTpanueit. @unbTpaT npombiBanu Boaow (3 x 200 MiT) U paccosioM, CYIIUIH Hax
Na»SOs4, ¢uabTpoBaiM U KOHUEHTPUPOBAIH. HeOouuIneHHBIM NPOAYKT OdYMIIAIN (HIIdLi-
xpomatorpadueii Ha cuukarene, smouposamn 0-50% JIXM B mnerposneliHOM 3¢upe ¢
nojiyuenueM npoaykra (29 r, 88%) B BUae KOPUYHEBOrO MacJa.

'H-AMP (CDCl3, 400 MT'1): § 5,66 (d, J= 16 ', 1H), 5,31 (s, 1H), 4,90 (d, 1H), 4,51 (d, 1H),
411 (t,J=20Tu, 1H), 3,75 (s, 3H), 3,50-3,61 (m, 1H ), 1,90 (d, /=8 I'y, 3H), 1,43-1,51 (m,
18H)

KXMC: Bpems ynepxusanus = 0,713, 279 [M-Boc+Na]

IIpoMeRyTOYHOE coeHHeHHe 183: (28, SR)-1-TpeT-0yTHJI-2-MeTHI-5-(Tper-

OVTOKCHKAPOOHUI(TPET-0Y THIANMETHJICHJIHJIOKCH JaAMHHO)-3-MeTHJI-5,6-

auruaponupuann-1.2(2H)-nukapooxkcuaar

i
\O),". AN
BOC,N '}I,Boc
OTBS
K pactBopy (2S,5R)-1-tper-OyTri-2-mMeTni-S-(TpeT-0y TokCHKapOOHMI(TUAPOKCH )aMUHO)-3 -
MeTHiI-5,6-nurnaponupunus-1,2(2H)-nukapookcunara (Ilpomexkyrounoe coennnenne 182,
23 1 59,5 mmonb) B IXM (180 mi) noGasmsmn umuaaszon (8,09 r, 119 mmons). [lonydeHHbi

pacTBOp NMEpeMELINBAIN TP KOMHATHOMN TeMIiepaType B TedueHue 10 MUHYT, 3aTeM IO Karuisim

nobGassin pacteop TBS-Cl (11,6 1, 77,4 mmons) B IXM (20 mi) ipu 0-5 °C. PeakioHHYy0
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cmech nepemenusany npu 0 °C B Teuenne eme 18 yacoB. Oprannueckyro a3y mpoMbIBAIN
BOZOH U pacconoM, cymunu Hag NapSOs, ¢punpTpoBanu u KOHIEHTpHpoBaiu. HeounieHHbIi
NPOAYKT OUHUINAIN C MOMOMIBI (QuII-XxpoMaTorpaguu Ha CHIIHKareie, 3IIOUPOBAIU
nerponeibM 3pupom u JIXM ¢ nonyuennem npoaykra (20 r, 67%) B Bune KOPUUHEBOTO

Maclia.
'H-SIMP(CDCls, 400 MI'w): & 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 Ty, 9H), 0,10 (d, J =
20 Ty, 6H).

KXMC: Bpems yaepxkuanus = 1,467, 523 ,55[M+Na]

IIpoMeRVTOYHOE coearHEeHHe 184: (2S.5R)-meTHja-5-(Tper-

OV THJIAMMETHJICHJIHJI0KCHAMUHO)-3-MeTHI-1,2,.5,6-TeTparuaponupyuanH-2-

Kap0oKCcHJIAT

i
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K pacTBoOpy (28, 5R)-1-tper-OyTun-2-metuin-5-(tper-0yTokcukapOoHUI(TpeT-
Oy THJITMMETHIICHITUIOKCH JaMHHO )-3-MeTHJI-5,6-nuruaponupunut- 1, 2(2H)-nukapbokcunata
(ITpome:xyTounoe coenunenue 183, 20 r, 40 mmounp) B JIXM (200 M) nobasnsiaun ZnBr; (35,5
r 160 mmonb) mipu 0 °C. ITonyueHHBIH pacTBOp MepeMeIInBaIi IPU KOMHATHOM TeMIIepaType
B TeueHHe HOuW. TBepaoe BewecTBO yaasuik QuibTpanueil. PuibTpaT HPOMBIBAIN
HacbimeHHbiM pacTBopoM NaHCOs nnst melfitpanuzammu pH no okono 8, skcTparupoBaiu
JAXM, cymmmm Hax NaxSO4, GuIbTpOBAIM M KOHIEHTPHPOBAIH. HEOUYHIEHHBI MPOAYKT
OUHUIIANIA ¢ MOMOIIBIO (uinI-xpoMaTorpaduu Ha cunukarese, smouposanu 0-1% MeOH B

JAXM c nonyuennem nponykra (8,4 r, 70%) B BuIe KOPHUHEBOrO Macia.

'H-SIMP (CDCls, 400 MI'): & 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 yaepxusanus = 1,073, 301,2[M+H]

IIpome:xkvrounoe coeaunenue 185: merna-(2S.5R)-6-|rper-0Ovruia(aumern)cHaInI|oKcH-

3-meTn-7-0Kc0-1,6-qua3aduunKa0]3.2.1JoxkT-3-eH-2-Kap0OKCHJIAT
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K  pactBopy  (2S,5R)-metun-5-(TpeT-Oy THIAUMETHICHITHIIOKCHAMHUHO)-3-MeTi-1,2,5,6-
TeTparuaponupuanH-2-kapookcuinara (Ilpomexkyrounoe coennnenne 184, 42 r, 140 mmorb)
B MeCN (840 mi) nobasmsiin DIEA (72,2 r 560 MMOJb) U Jera3upoBaId a30TOM, 3aTEM IO
KarusiM 1odasisiiu pactBop Tpudocrena (16,408 r, 56 mmons) B MeCN (120 mn) mpu 0 £ 5
°C B atmocdepe azora. [TonyueHHBIN pacTBOp NMepeMeIInBaiIy P KOMHATHON TeMIeparype
B arMmocdepe a30Ta B TEYEHHE HOUYU. PEakIMOHHYI0 CMeCh KOHIEHTPUPOBAJH, 3aTeM
nobasnsimn EtOAc u mpombiBanu 1 H. JIUMOHHOM KHCIIOTOH, HACBIIIEHHBIM DPAaCTBOPOM
NaHCO; wu pacconom, cyumnan Hag NaxSQs, QuIbTpoBad M KOHLEHTPUPOBAJIH.
HeouulneHHpi MPOAYKT OYMINAIH C MOMOINBI (PIIAII-XpOMATOrpaduu CO CTALHOHAPHOM
dazoit C-18, nposoas smouposanue 0-38% MeCN B H»O, ¢ nonydyenuem nponykra (22 T,

49%) B BHJIE OPAaH)KEBOT'O TBEPJOTO BELIECTBA.
'H-AIMP (CDCl;3, 400 MT'n): § 6,15 (t,J = 1,6 T'y, 1H), 4,412 (s, 1H), 3,807 (s, 3H), 3,610-

3,629 (m, 1H), 3,506 (d, J = 11 Ty, 1H), 3,290-3,322 (m, 1H), 1,722 (s, 3H), 0,962 (s, 9H),
0,195 (s, 3H), 0,172 (s, 3H)

KXMC: Bpems ynepxusanus = 1,585, 327, 35[M+H]

IIpoMeRyTOYHOE coeHHeHHe 186: (2S.3R)-2-aMmuH0-3-MeTHINECHT-4-eHAMHUIA

THAPOXJIOpHA

NH,HCI

HoN

K pacreopy (IIpome:xkyTounoe coenunenue 177, 75,2 xr, 322,8 monb, 1,0 3xB.) B TT'® (600
n) nobasmsmu CDI (61,9 xr, 382,1 monb, 1,2 3kB.) maptusimu mpu 20+£10 °C. Cwmech
nepememmnBanu B TeueHne 2 4 npu 20+10 °C. Cmech oxnaxknanu o -40+5 °C. Ilo kamsam
nobasmsuiu NH3 H,O (43,55 xr, 640,4 monb, 2,0 3kxB., 25 macc.%) mpu -40+5 °C. Cmech
nepememinBanu B TeueHue 10 muH npu -40+5 °C. Ilocne 3aBeplieHHs peakLUUd CMECh
nonorpesanu 10 -10~0 °C, 3areM KOHLIEHTPUPOBAJIU B BaKyyme 10 OKoJIO 3,0 HCXOIHBIX
o0vemoB. [loGasmsmn TI'® (2,0 00.) ¥ KOHIEHTPUPOBAIH B BaKyyMe 10 OK0JIO 3,0 HCXOIHBIX

o0vemoB. TI'® neaxkasl cmensiu EtOAc (2,0 00.). K pactBopy nodasmsuiu EtOAc (6,0 00.) u
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oxnaxkaamu 1o 5+5 °C. o karusam nobasmsutu MeSOsH (148,3 kr, 1543,0 monb, 2,4 3kB.) ipH
<10 °C u nepememnBanu B TeueHue 1 4 mpu 5+5 °C. Cmech HEHTPUPYTHPOBATIH U JBAKIBI
MIPOMBIBAJIU MTONTy4eHHbIN TBepAbiid ocanok EtOAc (1,0 06.). MaTouHbIl pacTBOp cOOUpau C
NOJIyueHHeM coeiHeHus B pactBope B EtOAc, KOTOpbIil HENOCPEACTBEHHO UCTIONb30BAIN Ha
cnenyromeli cragun. Yepes pactsop O6apooruposanu HCI (ra3) npu 0+5 °C B Teuenue 17 u
(okomo 4 kr/u). Ilocne 3aBepiieHHs peaKUMU CMeChb LEHTPUQYTUPOBAIM U JBAKIBI
IPOMBIBAJIN MONy4eHHbIH TBepabiid ocanok EtOAc (1,0 00.). Ocanok cymmim B BakyyMe Ipu
25+5 °C B TeueHue MO MeHblIeH Mepe 12 4 C MOMyuyeHHEM YKA3aHHOTO B 3arojiOBKe
COEIUHEHHs B BHJI€ CBETJIO-XKEJITOro TBepAOoro BemecTsa (98 kr, oOuuii BEIXOX IBYX CTaguit
90%).

'H AMP (400 MI'u, IMCO): 6 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 ', 3H).

IIpomexyTounble coennnenns 187 u 188: amnna((2S.3R)-1-amuH0-3-MeTHI-1-0KCOMEHT-

4-eH-2-11) H TpeT-0yTHI-aaaua((2S,3R)-1-aMuH0-3-MeTHI-1-0KcOneHT-4-eH-2-

Wa)Kapbéamat

0] = 0 =

L, L,
HQNJ /,,N " HzNJ ,,N
HN\/\ BOC/N\/\

K pacrBopy LiOH (27,55 xr, 1147,9 momb, 2,0 3xB.) B JIM®PA (285 1n) noGamnsiu
IIpome:xyTounoe coenunenue 186 (95 xr, 564,67 monb, 1,0 5kB.) maptusimu npu 0+5 °C.
Cwmech nepemernnBanu B Teuenue 0,5 4. 1o karuisam nobasisuiu ayumundpomun (76,76 kr, 634,5
MoJb, 1,1 5kB.) B Teuenue 9 4 npu 045 °C. Peakunonnyroo cmech noporpesanu a0 20+5 °C u
NepeMeIINBaIi B TEUEHHE IO MeHbLIel Mepe 8 4. PeakinoHHy0 cMech oxaaxaanu 10 10+5
°C u nobasnsim ymsiraeHHY10 Boay (3,0 00.). Cmech Tprkasl skcTparuaposanu AXM (3,0 00.).
OObennHEeHHBIE OPTaHUYECKHE BEIECTBA MPOMbIBAIN paccosioM (2,0 00.). PaccompHblil croi
skcrparuposanu JIXM (3,0 06.). O0beqrHEHHbIE OPraHUYECKHE CION KOHIICHTPHPOBAIH MPH
armocepHom mapnenun mnpu < 60 °C nmo okomo 5,0 ucxomueix 00BeMoB. K pactBopy
noGassia TpeT-OyTrioBbIi ciiupT (2,0 00.) 100aBIAIN 1 KOHUEHTPHUPOBAIIU B BAKyyMe MIPU
<60 °C no okomno 5,0 ucxonubix 00bpeMoB. KOHIIEHTpHUpOBaHUE C TPET-OYTHUIIOBBIM CITUPTOM
(2,0 006.) moBrOpsM eme oaWH pa3 A0 coxepxkaHus Boxbl <0,2% C momy4YeHHEM
IIpome:xyTounoro coenmHenusi 187. K KOHLEHTPpHPOBAaHHOMY pacTBOPY AOOABISIH TPET-
oytunosbiil criupt (8,0 00.). obasmsuiu BocyO (138,07 kr, 633,3 mons, 1,1 3kB.) mpu 20+5

°C. Cmecp nogorpesanu 1o 70+5 °C u nepemeiinBaiy B TeUeHUE MO MeHbIeH mMepe 15 u.
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ITocne 3aBepiueHus peakuuu cmech oxjaxkaanu 1o 40+5 °C, 3areM KOHLIEHTPUPOBAIU B
Bakyyme npu < 60 °C ngo okono 5 ucxomHbix 00beMoB. KOHIEHTpHPOBaHHYIO CMeCh
oxjaxnaamu no 25+5 °C wu polammsmm ymsirdeHHyro Boay (5,0 00.). Cmech aBakmbl
SKCTPArHpOBa METHI-TPET-OyTHIOBBIM 3prpom (4,0 00.). OObenuHEHHbIE OpraHMYECKUe
BeIecTBa ofHOKpaTHO npomsiaiu 0,5 M pactsopom HCl (2,0 00.), Tprxaer — pacconom (1,0
00.) 1 koHIeHTpHupoBaIH B Bakyyme mpu <50 °C no okoso 2,0 ucxoxausix 00beMoB. B peaktop
nobasysiin H-rentad (1,0 00.) u xoHUeHTpUpoBanu B Bakyyme npu <50 °C mo oxomno 2,0
UCXOIHBIX 00BEMOB. DTy NpOLENYPY MOBTOPSIM elne ofuH pa3. K KOHLEHTpUpOBaHHOMY
pactBopy nobasisutu H-rentad (1,0 00.), oxnaxmanu 1o -10+5 °C u nepememinBaiu B TeUeHHE
no MeHbiield mepe 2 4. CMech LEHTPU(PYrUpOBaIM M NMPOMBIBAJIN TOJYYEHHBIH TBEPIbIN
ocanok oxyaxaeHHbIM H-rentaHoM (0,5 00.). Ocratok cymunu B BakyyMe npu 25+5 °C B
TedeHue o MeHbluei Mepe 12 4 ¢ nonyuenuem Ipomexkyrounoro coennHenus 188 B Bune
6enoro TBepaoro Bemmectna (84,2 kr, uncrora 100%, obmuii BeIxon ABYX cranuii 54,4%).

'H AMP (400 MT', JIMCO): 6 7,42 (s, 1H), 6,95 (s, 1H), 5,78-5,70 (m, 2H), 5,11-4,98 (m,
4H), 4,33 (d, /= 10,8 I'y, 1H), 3,92-3,78 (m, 2H), 2,70 (br, 1H), 1,41 (s, 9H), 0,88 (d, J = 6,4
Iy, 3H). LC/MS (ES™) m/z 169,2 (M + H)

TIpoMeRYTOYHBIE COeAMHEeHUS 189: (2S.5R)-TpeT-0yTHa-5-(TpeT-

OVTOKCHKAPOOHUI(THAPOKCH)AMHHO)-2-Kap0aMONI-3-MeTHI-5,6-TUrHAPONMUPUAHH-

1(2H)-xkap0oxcuaar

i
HQNJ TN

K pacteopy lIpomexkyTounoro coenunernus: 188 (81,0 kr, 301,8 mounb, 1,0 5xB.) B JIXM (810
1) nobasmsuin karanuzatop I padbca mepsoro mokonenus (1,215 xr, 1,5 monb, 0,005 3kB.)
Tpems naptusmu npu 0+£5 °C. PeaknnoHHyo cMmech nepeMelnnnBany B TedeHue 1 4 npu 0+5
°C, 3aTem nogorpesanu 10 25+5 °C u nepemernuBanu B TedeHue 1 4. CMech OXJIaKaanu 10
0£5 °C u cHoBa nobGasmsimn katanmuzarop (1,215 xr, 1,5 mone, 0,005 3kB.) Tpemsi mapTUsIMU
npu 0+5 °C. Cmecp noporpesanu A0 25+5 °C u nepemelnBaii B TeUEHHE IO MEHbLIEH Mepe
8 u. Ilocie 3aBepmenus peakiuu k pactBopy nodasisuiu CuCl (1,46 kr, 14,8 monb, 0,05 3kB.),
BocNHOH (59,94 xr, 450,7 monb, 1,5 3xB.) u mupunuH (0,31 xr, 3,9 monb, 0,013 3kB.) npu
2545 °C. Cmech nmepemMennBaIn B TeUeHUE 1Mo MeHbIned Mepe 43 4 npu 25+5 °C B atmochepe
kucyopona. [Tocne 3aBepiuenus peakiuu B peakrop godassutu pactsop EDTA»Na (5,0 06.) u

nepeMenInBaiy B TeueHue 1o MeHblueil Mepe 4 4 npu 25+5 °C. Cnou pazaesnsiii U JBakabl
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sKkcTparupoBain BonmHblid cioki JAXM (3,0 00.). OpraHudeckue BewecTBA OOBEIUHSIN U
KOHIepTuposain B BakyyMe npu <40 °C nmo oxono 3,0 ucxomseix obvemoB. B peakrop
nobasysiin MeTHI-TpeT-OyTriosblil 3¢up (MTBED) (2,0 00.) 1 KOHIEHTPUPOBAIH B BaKyyMe
npu <40 °C no okoio 3,0 uCXoaHBIX 00BEMOB. DTy MPOLEAYPY MOBTOPSUIH emle oauH pas. K
KOHLIEHTPUPOBAaHHOMY pactBopy pobasmsimm MTBD (2,5 00.), H-remtan (2,5 00.) u
ymsirdeHHyto Bony (5,0 00.) u cycnenauposanu cmech npu 20+5 °C B TedeHHE 10 MEHbIIEH
mepe 2 4. Cmech HeHTpudyruposanu u npombiBaiu ocanok MTBD/s-renranom (0,5 06., 1:1).
Ocanok cymunu B BakyyMme npu 35+5 °C B TeueHue 1o MeHblei mepe 12 4 1o copepskaHus
BOJbI <1% C MOJy4YeHHEM YKa3aHHOTO B 3ar0JIOBKE COEAMHEHUS B BU/IE€ CBETJIO-KOPUYHEBOTO
TBepaoro Bemectsa (70,3 kr, uncrora 98%, oOuuii Bexon AByX craguii 61,3%).

'H AMP (400 MTI'u, AIMCO): 6 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)

IlpoMeKyTOUHbIE coeqMHEeHHs 190 H 191: TpeT-0yTIia-(3R,68)-3-((Tper-

OyTOKRCUKAPOOHUI)((TPEeT-0VTHIAMM eTHJICHINI )OKCH )AaMHUHO)-6-kap6aMoni-5-meTu-

3.6-nurnaponupuaun-1(2H)-xkapooxcuaar Hu (2S.5R)-5-(Tper-

OV THIAMMEeTHJICHINJI0OKCHAMUHO)-3-MeTHI1-1,2.5.6-TeTparuaponupuanH-2-

)O| (0]
H2N ‘., AN I 2N)|/n,é\
_N .Boc
Boc N HN N,OTBS

|
OTBS H

KapookcaMug

K pacteopy lIpomexyrounoro coenunenust 189 (50 kr, 134,6 monb, 1,0 3kB.) U uMUAa301a
(18,5 xr, 268,1 Moub, 2,0 5kB.) B IXM (500 1) no kamsim pobasssuiu TBS-Cl (30,5 kr, 202,0
MoJib, 1,5 5kB.) B pactBope B JIXM (1,5 06.) mpu 0+5 °C B Teuenue 4,5 4. Cmech moporpesaiu
1o 20+5 °C u nepemernnBaiy B TeueHue Mo MeHblueil mepe 5 4. [locne 3aBepiueHus peakuuu
nobasisuin ymsrdeHHyro Boxy (250 i1, 5,0 06.). Criou pasnernsuid U SKCTparupoBajv BOTHBIN
cioit JIXM (3,0 06.). O0bennHeHHbIE OPTaHUYECKUE CIIOU JTBAXKIBI MPOMBIBAIH YMSTYEHHON
Bozoi (3,0 00.), 3aTeM KOHLEHTPUPOBAIU MyTeM arMmocdepHoi neperonku npu <50 °C no
okoio 2,0 wucxomHeix obOwvemoB. K pacteopy noGasmsmu XM (200 n, 4,0 00.) u
KOHIIEHTPUPOBau myTeM atMmochepHoil meperonku mpu <50 °C no okoyio 2,0 HCXOIHBIX
00BEMOB, 110 conepxkanus Bonbl <1%, ¢ nonyuenuem llpome:kyrounoro coequnenusi 190. K

pacTBopy npu nepemernnBanny nodasysa JAXM (750 1, 15,0 06.) mpu 20+5 °C B atmocdepe
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aszota. K pacrBopy mobGasmsuiu ZnBr, (60,5 kr, 268,9 monb, 2,0 3kB.) U MepeMelIuBaIA B
teuerne 6 4 npu 20+5 °C. K peakumnonHol cmecu cHoBa nodasisum ZnBry (30,5 kr, 135,6
MoJib, 1,0 3KkB.) Kaxkable 6-8 4acOB 1O 3aBepIICHUs] peakUuu (BCEro okojio 5 3kB. ZnBry).
Peaxiuro ocranasmBanu nodasiennem pacteopa (18,0 06.) NaHCO; (113,0 kr, 1345,2 moub,
10,0 5kB.) mpu Temneparype meree 20 °C. Cmech nepeMennBaiy B TeUEHHE [0 MEHBIIEH Mepe
1 gaca mpu 20+5 °C, 3arem uentpudyrupoanu u codupanu ueHTpudyrar. IlomydeHHbIH
TBEPJbIA OCANOK CyCHneHaupoBanu ¢ auxiopmetaoM (5,0 00.) mpu 20+5 °C B Teuenue 1 4,
3areM ueHTpudyruposanu. Llenrpudyrar oOveanHsuu ¢ panee COOpaHHBIM LEeHTpUdyrarom
u pasnemnsui ciou. Bonsblii cioli naxasl skcrparupoBaiu JAXM (3,0 06.). OObenuHeHHBIE
OpPraHUYECKHE BEIECTBA YEThIPEXKIbl NPOMBIBAIN yMsrdeHHOW Bomod (4,0 00.), 3arem
KOHLIEHTPUPOBAJIU IPU HOpMaJIbHOM niaBjieHuu rnpu <50 °C 1o oko10 2,0 HCXOAHBIX 0OBEMOB.
K pactopy no6assuiu CH3CN (2,0 06.) u koHIeHTpupoBaiu B Bakyyme mpu <50 °C 10 okoso
4,0 ncxogHbIx 00beMOB ¢ noiyueHreM IlpomeskyTounoro coennnenust 191 B pactsope.
KX/MC: (EST) m/z 282,2 (M + H)

IIpome:xxyrounoe coeaunenue 192: (2S.5R)-6-(TpeT-0VTIHIAMMETHICHIHJIOKCH )-3-

MeTHJI-7-0KC0-1,6-1na3a-onuukiof3.2.1Joxr-3-eH-2-kapooxcamug

K pacreopy IIpome:xkyTounoro coexunnenusi 191 (38,43 kr (8 reopun), 134,6 mosb, 1,0 3kB.)
B CH3CN (1036 1, 27 06.) nobasmnsuiu DIEA (69,56 xr, 539,2 monb, 4,0 3kB.) pu 20£5 °C.
Cwmech oxnasknanu 1o 0£5 °C u o karisiM nodasisiin Tpudocres (13,07 kr, 44,0 monb, 0,33
5kB.) BCH3CN (115,2 1, 3,0 06.). Cmech moporpesasu 10 25+5 °C 1 nepeMennBaif B TCUSHHE
no MeHbiled mepe 8 4y, 3areM oxjaxpganu Ao 10+5 °C u ocTaHaBIMBAIM PEAKLIMIO
nobasneHueM ymsiraeHHOU Boabl (24,19 kr, 1343,9 Mo, 10,0 3kxB.). CMech nmepemMernnBaiy B
TedeHue Mo MeHblIel Mepe 1 4, 3aTeM KOHLIeHTpupoBaiu B BakyyMme npu <40 °C o okoino 5,0
ucxonHbix 00bemMoB. PactBop oxnasknanmu no 1045 °C u godaensiit MTBED (384 i1, 10 06.)
paccoin (4,0 00.). Crou pa3gensiyin ¥ MPOMBIBAIT OpraHUYeCcKHe BemecTa pacconom (4,0 00.),
U KOHLIeHTpupoBau B BakyyMe npu <40 °C no okojo 2,0 ucxonubx 00. MTED cmensinu -
rentadoM (1,0 06.) u cycnennupoBanu TBepaoe BeuecTso B TeueHue 1 4 mpu 20+5 °C. Cmech
LHeHTpU(YTrUpoBaIn W JABaXIbl MpoMbIBaIM ocanok H-rentaHoM (0,5 00.). Ocratok
cycnernuposanu B MTBD (67,5 i) B Tedenne no menbiiei Mepe 3 4 pu 20+5 °C, 3arem npu

nepeMeImuBaHK 1o0aBysn H-rentad (336 ) B TeyeHne no MeHsbineil mepe 1 4. Cmech
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LHeHTPU(YTUpOBaIM U TMPOMBIBATHM MOJYYeHHbIH ocanok H-rentaHoM (1,0 00.). Ocamox
cywmiu B Bakyyme npu 30+£5 °C B TeueHue 12 4 ¢ mojyyeHHEM YKa3aHHOIO B 3arojiOBKe
COEMHEHHs] B BHUJE CBETJIO-KOpHYHEBOro TBepaoro BemectBa (21,1 kr, umcrora 99,6%,
oOmmit BeIxon Tpex craguii 49,6%).

"H AMP (400 MI'u, JIMCO): 6 7,80 (s, 1H), 7,33 (s, 1H), 6,06 (t, /=2 ', 1H), 4,10 (s, 1H),
3,71-3,69 (m, 1H), 3,65 (d, /= 10,8 I'y, 1H), 3,10 (dd, /= 10,8 I'ry, 2,0 I'y, 1H),1,63 (s, 3H),
0,92 (s, 9H), 0,14 (d, /= 0,8 T';, 1H). LC/MS (EST) m/z 312,2 (M + H)

IIpoMeRVTOYHOE coeAHeHHue 193: (2S.5R)-Tper-0yTHJI-5-(TpeT-

OVTOKCHKAPOOHHI(TrHAPOKCH)AMHHO)-2-Kap0aMOH.I-3-MeTHI-5,6-TUrHAPONMUPHIHH-

1(2H)-xkapooxcuaar

K pactBopy IIpomexkyTounoro coenurenusi 192 (18,5 xr, 59,4 mons, 1,0 5xB.) B EtOAC (92,5
1, 5 00.) nobasnsiniu HF-Py (2,04 kr, 71,4 mons, 1,2 3kxB., 70 macc.%) npu 0+5 °C. Cmechb
nepeMernnBaiy B TeueHre no menbluei mepe 10 1 npu 20+5 °C, 3arem oxnaxkaanu go 0+5 °C
u cHoBa nodasysiu HF-Py (0,33 kr, 11,6 moinb, 0,2 3kB., 70 macc.%). CMech nepemMennBajim
B TeUeHHe Mo MeHbliel mepe 3 4 npu 20+5 °C, 3arem nodasnsin MTBD (27,8 1, 1,5 00.) u
nepememuBaiy B TeueHue 3 4 mpu 10+5 °C. Cmech neHTpuyrupoBaiy ¥ NpOMbBIBAIH OCATOK
EtOAc (0,5 06.). Ocanok cycnenauposaiu B EtOAc (2,0 00.) B TedueHue no MeHbInel mMepe 1
v ipu 20+5 °C, 3atem uentpudyruposanu. Ocanok cycnenauposaiu B EtOAc (0,5 00.), 3arem
cywmiu B Bakyyme mpu 25+5 °C B TeueHue 12 4 ¢ mojydeHHEM yKa3aHHOI'O B 3arojlOBKe
coequHEeHHs B BUe *kentoro Teepaoro Bemectna (11,0 kr, yucrora 99,5%, Beixon 91%).

'H AMP (400 MI'u, IMCO): 6 9,56 (s, 1H), 7,79 (s, 1H), 7,32 (s, 1H), 6,10 (d, J = 3,2 Ty,
1H), 4,06 (s, 1H), 3,68-3,62 (m, 2H), 3,07 (d, /= 8,4 T'u, 1H), 1,61 (s, 3H). LC/MS (ES") m/z
198,1 (M + H)

IIpoMeRvTOYHOE coeHeHHue 194: ytua-(S, E)-2-((Tpert-

OYTHJICYJAb()HHNI)HMHHO)ALIETAT
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K pactBopy sTmi-2-okcoanerara (66 mi, 321 mmonb, 50% B Tonyon) B IXM (1 1) npu 0 °C
nobasysiu (S)-2-metunnponan-2-cyiabpuaamun (30 r, 248 MMOJIb) U MOJIEKYJISIPHbIE CHTA
(4A, 500 r). TTomy4eHHBIH PacTBOP TepeMENINBAIN MPU KOMHATHON TeMIIEpaType B TeUEHHE
18 wacoB. MonexyssipHbIe cuTa yaaIsIu QuibTpanuel; GuiabTpaT KOHLIEHTPUPOBAIU ITyTEM
NEPEeroHKH B BaKyyMe€ C MOJY4YeHMEM HEOUHIIEHHOTO MPOAYKTA, KOTOPBIM OUYHMINAIH C
nomoupio ¢uni-xpomarorpadun Ha cunukarene (0%-5% EtOAc B nerposelinom 3¢upe) ¢

noyiyueHueM 0eclBeTHOro macna, 45 r, 88%.

'H SIMP (400MT'u, CDCI3): 81,28 (s, 9H), 1,39 (t, J = 12 Ty, 3H), 4,38 (q, J = 12 Iy, 2H),

8,01 (s, 1H).

IIpome:xkyTounoe coeaunenne 195: 3tuna-(S)-1-((S)-TpeT-0yTHACYIbGUHII)-4-MeTHI-

1,2.3.6-TeTparuaAponupPUANH-2-KAPOOKCHIAT

0]

|

EtO/[ "-@/
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K  pacteopy (S, FE)-3Tun-2-(tper-oyruncyiabpunmwinmuno)amnerata  (Ilpomexyrounoe
coenunenue 194, 50 r, 244 mmonb) B JIXM (600 mun) mpu -78°C mobasmnsim uzonpeH (97,21
i, 971,91 mmons), a 3arem TMSOTS (97,42 mn, 416,54 mmons). Tlony4yeHHBIH pacTBOp
nepeMeninBany npu -78°C B TedeHue 3 4acoB U MEAJIEHHO OCTaHABJIMBAIN PEAKLMIO MpU -
78°C nobasnenuem ¢ocharaoro Oydeproro pacrsopa (pH=7,4, 1 n). [Tocne nogorpeBaHus
10 KOMHATHOH TeMmepaTypbl cMech skctparupoanu IXM (3 x 500 mi). OObenuHeHHbIE
OpPTaHUYECKHE SKCTPAKTHI MPOMBIBaIH BoaoH (2 x 500 mur) u pacconom. OpraHMYecKuil Con
cymwin Hax NapSQs, GuibTpoBanu u BbIMApUBAIU ¢ TMoyiydeHHeM 00 T HEOYHINEHHOTO
NPOAYKTa B BHIE KOPUYHEBOro Macia. IIponyKT Mcrmonb30Baiy Ha clieayromeil cragun 0e3

JOMOJIHUTEIbHON OUUCTKHU.
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'HAMP (400MTw, d6-IMCO): §1,08(s, 9H), 1,18 (t, J = 12 T'y, 3H), 1,64 (q, J = 4 T, 3H),
3,59 (m, 2H), 4,11 (dq, J = 12, 4 Ty, 2H), 4,30 (dd, J= 8, 4 T'y, 1H), 5,39 (ddd, J= 4, 8 4 T'wy,
1H);

2

KXMC: (EST) [M+H]" = 274; Bpems ynepxxupanusi B BOXX = 1,78 muH.

IIpoMeRVTOYHOE coearHEeHHe 196: 1-(TpeT-0yTHia)-2-3tHa-(.5)-4-meTuna-3,6-

auruaponupuani-1,2(2H)-nukapooxkcuaar

K pacrBopy Heouumennoro (S)-atun-1-((S)-tper-Oyruncynbdunmn)-4-merni-1,2,3,6-
TerparunponupuauH-2-kapookcunara (Ilpomexyrounoe coeaunenue 195, 100 r) 8 MeOH
(1 ;1) mpu 0 °C pobassimu xnopua Bogopozaa (100 mu, 4M B nrokcane). [TonyueHHbIH pacTBOp
nepeMeIInBaIi Ipu KOMHAaTHOW Temrieparype B TeueHue 18 wacoB. MeOH u HCl/mnokcan
YOI TEPEeroHKOH B BaKyyMmMe C MOJIY4€eHHEM HEOYHMINEHHOIO MPOAYKTa, KOTOPBIH
pactBopsiii B Boze (1 y1) u sxcrparuposanmu EtOAc (3 x 500 mu). pH BogHOro pacrsopa
nosoawu 10 7 ¢ nomorbio TBepaoro NaHCOs. Bonnsiit pactBop skcrparuposaiu EtOAc no
TeX IOp, NOKa MPOAYKT He mepectai AeTekTuponaThes ¢ momourpio XKXMC. Opranuueckue
¢a3br o0benubsan u cyurmm Hag NaxSOs, GUIbTpoBaay U KOHLIEHTPUPOBAJIH C TOJYYSHHEM
HeounmeHHoro nponykra (30 r, 177 MMonb) B BHIE CBETJO-XKENTOro Maciia. Macio
pactBopsuii B TT'® (500 my1) u oxjaxkmanu ¢ TOMOIIBIO OaHu C yensHOM Bomou. K
OXJIAKIEHHOMY pacTBOPY n00aBJsu pacTBOp OmkapOonara Hatpus (22,3 T, 265,5 MMoinb) B
Boze (500 mu), a 3atem nu-Tper-OyrmnaukapOonat (57,8 r, 265,5 mmons). IlonydeHHsbrid
pacTBOp MepeMelIUBaIM NPU KOMHATHOW Temieparype B TeueHue 18 uacoB. [IBa cios
pasgensuii. BonHblil ciioii skcTparupoBanu dTunaneratoM. OObeIUHEHHbIE OPraHUYECKUE
cion cymmwin Hag NaxSOy, GunbTpoBanu U BeimapuBaid. HeounieHHbIH NPOIYKT OUMIIATN
¢ oMot pam-xpomarorpaduu Ha cumkareie (0%-30% EtOAc B I19) ¢ nonyueHnem
YKa3aHHOT'O B 3arojioBke coequHeHus 47,5 r, Bbixoa 43% u3 IlpomMekyToYHOro coeaHeHus!
194.

'H AMP (400MTI 1, CDCI3): § 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);

KX-MC: (ES*) [M+Na]" = 292; Bpems yaepxupanus B BOXX = 1,71 mun.
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IIpoMeRVTOYHOE coeaHeHHe 197: Tper-0yTHIa-(S)-2-kapdamon-4-metTun-3,6-

auruaponupuaun-1(2H)-kapbokcuiaar

K pacTBopy I-(Tper-OyTun) 2-5tun-(S)-4-mermn-3,6-nuruapornupunus- 1,2(2H)-
nukap6okcunara (Ilpomexyrounoe coenmnenue 196, 47,5 r, 176 mmons) B TT'® (1000 mu)
u Bozie (500 mu) mpu 0 °C no karuam nodasisuiu runpokeun autus (1 M, 440 mut, 440 MModb).
PeakimoHHy0 cMeCh TOAOTPEBAIN 10 KOMHATHOIN TEMIIEpaTyphbl U MePEeMEIINBAIN B TEUCHHUE
16 yvacos. PactBopurens ynansnam, octaTok pasbasisuin Bomod. pH pacTsopa moBoguiu o
okoso 3 ¢ nmomoupto pacrBopa HCl (1 n.). Cmech skctparuposamu EtOAc (3 x 300 mu).
Opranuveckue cion OOBEAMHSIM, MPOMBIBAJIM BOAOW U paccosioM, cymmin Hag MgSOs,
(bUIBbTPOBAIM U KOHLIEHTPUPOBAJH C MOJy4eHueM OeciBeTHOro macina, 40,3 r.

'H AMP (300MT11, d6-AMCO): § 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 'y, 1H), 12,45(s, 1H);

KXMC: (EST) [M+Na]™ =264; Bpems ynepsxkusanus B BOXX = 1,01 mun.

TIpomekyTOUHOEC coeUHEeHHe 198: TpeT-0yTHII-(S)-2-kapoamoui-4-meTui-3.,6-

aurnaponupuans-1(2H)-kapbokcuiaar

K pacTBopy (5)-1-(Tper-OyTokcukapbonm)-4-metun-1,2,3,6-reTparuiponupuIuH-2-
kapOoHoBo kucyothl (IIpome:xkyTounoe coequnenue 197, 40,3 r, 167,2 mmons) B TT'D (500
i) npu 0 °C mo yactam pobGasysimn N,N’-kapbormnanumuaazon (32,5 r, 200,6 MModb).
HeounmenHoe BemectBo nepemermuBanu npu 0 °C B TedeHue 5 yacoB. 3aTeM n00aBsH
arierat ammoHus (38,2 r, 502,9 mmoIb). PeakinoHHy0 cMech epeMernnBaiy P KOMHATHON
TEMIepaType B Te4eHHEe eme 18 4acoB, peakiHi0 OCTAHABIWBAIM JOOABICHHEM BOABI U
SKCTPAarHpoBail peakunoHHYI0 cMmecb EtOAc. OObenuHEHHbIE OpraHHMYECKUE CIIOU
NPOMBIBAJIM BOAOW M paccosiom, cyunu Haa NaxSOs, GuiIbTpoBaiu M KOHLIEHTPUPOBAIH.
HeounimeHHbIH TPOAYKT OYUINATN ¢ TOMOIIBIO (uim-xpomarorpadun Ha cunmukarene (0%-

30% EtOAc B I19) ¢ monydeHuem 6eoro TBepAOro BemecTra, 25 T, 62%.
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'HAMP (400MTw, d6-IMCO): § 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);

KXMC: (EST) [M+Na]" = 263; Bpems ynepxusarusi B BOKX = 0,86 muH.

IIpoMeRVTOYHOE coearHeHHue 199: Tper-0yTHa-(3R,6.5)-3-((Tper-

OVTOKCHKAPOOHUJI N THAPOKCH )JaMHUHO)-6-KapOaMoni-4-MeTHJI-3,6-TUrHAPO M PHIHH-

1(2H)-xapooxcuaar

O
,

N
Boc” N,OH

|
Boc

K pacTBopy Tper-OyTun-(S)-2-kapbamon-4-metun-3,6-nuruaponupuant- 1 (2H)-
kapbokcunara (Ilpomexxkyrounoe coenumnenue 198, 25 r, 104,1 mmons) B IXM (250 mu)
no6asysin BocNHOH (70,6 1, 530,9 mmous), CuCl (6,1 1, 62,5 mmodb) u nupunus (106,9 mr,
1,3 mmonp). ITony4deHHBIH pacTBOp MepeMeInnBaIy IpU KOMHATHOH TeMIepaType B TeueHHe
44 gacoB B atMocdepe kuciopona. Tsepable BewmecTBa ynamsum ¢uibtpanueid. Ouiabrpar
npoMbiBain Bomoit (6 x 500 mu) u paccosom, cymwid Haa NaSQs, ¢uabTpoBanu u
KOHLIEHTpHUpOBai. HeounIeHHbIH MPOAYKT OYHUILNAIHU C TIOMOIIBI0 (iam-xpoMarorpaduu Ha
cunukarese (0%-50% EtOAc B [19) ¢ nonyyeHHeM yKa3aHHOTO B 3ar0JIOBKE COEIUHEHMUS B
Buze Oenoro TBepaoro BemecTna, Boixon 40%. UcxonHoe BemecTBo Boinessuiu (10 r). Oty

NPOIEeNYPY NOBTOPSUTH TPU pasa C MOJyUYEeHUEM B O0IIeH CIOKHOCTH 15 T mpoaykra.
KXMC: (EST) [M+Na]" = 394 (C17H29N305)

IIpoMeRyTOYHOE coeHeHHue 200: Tper-0yTHia-(3R,6.5)-3-((Tper-

OyTOKRCHKAPOOHUI)((TPeT-0V THIAUMETHIICHINI JOKCH)AMHHO )-6-Kap0aMoni-4-MeTHI-

3.6-qurnaponupuaun-1(2H)-kapbokcuiaar

0
A,

N
Boc N/OTBS

|
Boc

K pacTBopy TpeT-OyTrin-(3R, 65)-3-((Tper-OyTokcnkapOOHII )(THAPOKCH )aMUHO )-6-
kapOamounn-4-metuin-3,6-nuruaponupunns- 1 (2H)-kapbokcunara (ITpomesxyTOUHOE

coenunenue 199, 12 r, 32,3 mmons) B IXM (96 mun) pu 0 +5°C noGassimn umupaason (4,4 T,



227

64,6 mmonb). [TonyueHHBIH pacTBOpP NMEpEeMEIINBAIIH ITPH KOMHATHOW TEMIIEPAType B TEUEHHE
10 muH, 3arem mo kammsam pobasmsimm TBS-Cl (4,8 1, 32,3 mmone) B AXM (10 ).
Peaximonnyto cMmech nepemernnany npu 0 °C B Teuenue eie 18 yacos, mpomblBaiu BOAOH U
pacconom, cymuian Hax NaxSOq, GunbTpoBany 1 KOHIEHTpUpoBaIn. HeounimeHHbIi MpoayKT
OUMIIAIA ¢ TOMOILIbI0 (unm-xpomarorpadguu Ha cunukarene (0%-20% EtOAc B I19) ¢
NOJIy4eHHEM YKa3aHHOT'O B 3aroJIOBKE COEAMHEHUs B BHJE Oenoro TBepaoro Bemectsa, 10 ,

63%.
KXMC: (ES™) 486 (C23H43N306Si)

IIpoMeRVTOYHOE coearHEeHHe 201: (29,5R)-5-(((Tpet-

OV THLAMMETHJICHJINJI)OKCH )aMuHo0)-4-MmeTni-1,2,5,6-reTrparuaponupuanH-2-

KapOokcaMug

0
A,

HN
N,OTBS

H

K pacTBopy TpeT-OyTun-(3R, 65)-3-[TpeT-OyTokcukapOOHMI-[ TpeT-
Oy THII(IUMETHLT ) CUJTHIT | OKCHU-aMUHO |-0-KapOamonn-4-meTui-3,6-nuruapo-2H-nmupunun-1 -
kapOokcunara (Ilpome:xkyrounoe coenurenne 200, 21,7 r, 44,68 mmob) B JIXM (250 mi)
npu 0 °C nobasnsiim Opomun tuHka (40,24 1, 178,71 mmous). [TonydeHHOM CyCrieH31H JaBaid
HarpeTbcss 40 KOMHATHOW TeMIEpaTypbl U MEepEeMeIIUBaIN OKOIO 66 4JacoB. PeakiMOHHYIO
CMeCh OXJIKIAJIU C TIOMOIIbI OaHM C JIEASTHOW BOJOH, B KOTOPYIO JOOABISUIN CYCIEH3UIO
NaHCO:s (38,23 1, 10 5kB.) B Boge (300 mu). [TonyyeHHYIO CMECh epeMenInBaii B Te4eHue 1
4. TBepmoe BelecTBO ynaasuiu GuibTpaleii u npombiBaiu 3-4 pasa ¢ momombso XM, no
TeX TOp, MOKa B NMPOMBIBOYHOM pacTBOpe Oojbine He OOHapy)KHBaJCs MPONYKT. J(Ba cios
bunpTpaTa pasgensii. BomHbiid cioil Tprkabl skcTparupoBaiu JIXM (mo Tex mop, moka B
BOJHOM pacTBope Oosbine He oOHapyskuBaics npoaykrt). O0venuHeHHbIH pacTBop B AXM
KOHLIIGHTPUPOBAIM JJIsl yhoaneHusi Oosbinedi wactu pactBoputens. OCTaTOK HYaCTHYHO
pactBopsuii B 10% MeOH B JIXM u 3arpy>kajiu Ha TOHKHUI CJION CHJIMKaress U 3JF0UPOBaIU
10% MeOH B JIXM. ®@unpTpatr BbIMapuBail U CYLIWIM B BaKyyMe C MOJyY€HUEM TBEPIOH
JKeNnTol neHsl (9,9 T HeOUHIIIeHHOTO BellecTBa, 77%).

MC.: 286 ES+ (C13H27N30,S1)
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IIpome:xkyrounoe coeaunenue 202: (25,5R)-6-((rper-0yTHIANMETHICUINI)OKCH )-4-

MeTHJI-7-0Kc0-1,6-1na3a0nuuKa0[3.2.1JokT-3-eH-2-Kap0oKcaAMHu g

o] '0TBS

B npospaunbiii  pactBop (3R,6S)-3-[[Tper-OyTHin(AuMeTIIT)CHITHIT | OKCHAMUHO |-4-MeTHII-
1,2,3,6-rerparunponupunus-6-kapookcamuna (Ilpomexyrounoe coexmnenue 201, 7,66 r,
26,83 mmonp) B MeCN (150 mm) u AXM (200 mm) mpu O °C npobaBmsim N,N’-
aumsonponmTuaamMuH (19,11 mn, 107,34 mmouns), a 3aTtem pactsop Tpudocrena (2,71 r, 9,12
mmoib) B MeCN (50 mum) mo kamisim (2 mi/dac ¢ mMOMOILIBIO MINpuUIeBoro Hacoca). ITocne
no0aByieHUsI PACTBOPY JaBaJd HArpeTbcs JO KOMHATHON TEMIIepaTypbl M IMEepEeMELINBaIN B
TeYeHHe HOYHM. PeakLMOHHYI0 CMeCh KOHLIEHTPUPOBAIU 10 cyxocTu. [lomyueHHbIN ocTaToK
pasbapmsin EtOAc u mpowmbiBanu pacconoMm. Bomubiii cioit skctparuposanu EtOAc.
OObenuHeHHble OpraHUYecKne OSKCTpakTel cymmmn Hag MgSOs, ¢unpTpoBamu U
KOHLEHTpUpOBaIN. HeounIneHHbI MPONYKT OYMINAIM C MOMOLIBIO XpoMmarorpaduu Ha
cunukarese (0%-100% EtOAc/ rekcaH) ¢ moiy4eHHeM YKa3aHHOTO B 3ar0OJIOBKE COEUHEHUS

B B¢ O€JI0oro TBEpaoro Bemectsa, 4,36 r, 52%.
MC: 312 ES+ (C14H25N303S1)

IIpoMeRyTOYHOE coeHHeHHe 203: (2S.5R)-6-ruapoxcu-4-meTui-7-oxco-1,6-

aua3zaonunkao[3.2.1Jokr-3-eH-2-kapooKcaMua

K pacTBopy (28, 5R)-5-(((TpeT-0y THIAMME TUIICUITHJT ) OKCH JaMUHO )-4-meTw- 1,2, 5,6-
teTparuaponupuauH-2-kapookcamuna (Ilpome:xkyrounoe coenmunenme 202, 165 wr, 0,53
mmonib) B stmnanerare (4 mn) npu 0 °C gobapmsim HF-mupumuna (0,02 mut, 0,64 Mmodb).
Peak1imoHHy10 CMeCh IMOAOTPEBaJN 10 KOMHATHOH TeMITEpaTyphl U MePEeMENINBAIIA B TEUSHUE
1 4. HaGromanock uiis HeOObIIoe KOJTHMUECTBO MpoAykTa. J{o0aBmsiin emle OquH SKBHBAJICHT
HF-niupununa no0aBisii W TNepeMeIlnBalld  PEaKMOHHYKD CMeCh B TeueHue 3 4.

PeaKLII/IOHHYIO CMECh KOHLEHTPUPOBAJIN C MOJYYCHHUEM OPAHKEBOI'O TBEPAOIO BELICCTBA.

MC: 198 ES+ (CsH11N303)
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IIpumep 35: (2R)-n3onponnia-2-(((2S.5R)-2-kapoamoni-4-meTui-7-oxco-1,6-

Aua3adunmkao[3.2.1]okr-3-eH-6-un)okcu)-2-gpropauerar

HaNT 7 Y
\ F

O)_N\O/\g/oj/

K  pactBopy  (2S,5R)-6-ruapokcu-4-metmi-7-okco-1,6-auazabunmkino[3.2. 1 |okr-3-eH-2-
kapbokcamuza (Ilpomexkyrounoe coennnenne 203, 582 mr, 2,95 mmous) B 1,4-guokcane (16
mi) u JIM®PA (2 mn) nobasnsinu usonponui-(2R)-2-6pom-2-propauerat (Ilpomexyrounoe
coenqunenue 169, 881,1 mr, 4,43 mmonb). Peakunonnyio cmech oxnaxnaainu 10 0 °C u mo
karsiM gobasisuin DBU (0,44 mut, 2,95 mmonb). PeakinoHHy0 cMech mepeMelnBaid B
tedyeHue 10 MUHYT, 3aTeM pa30aBIIsIIA ATUIALIETATOM U ABAKAbI POMBIBAJIA CMECHIO paccoJia
u BOIbl B cooTHoweHnu 1:1. OpraHuyeckue BeIECTBAa CYIIWIM HaJ CyJib(paroM MarHus,
¢unpTpoBamm u koHUeHTpHpoBanu. [Tocne nposenenus xpomarorpaduu Ha cunukarene (0%-
90% sTunaueTar/reKkcanbl) nmoayyanu Oenyro neHy. [IeHy pacTBOPsIIM B CMECH aLleTOHUTPHIIA
U BOIbI B COOTHOIIEHWH 1:1, 3amMOpakuBajiu W JUOPUIM3HPOBAIHN C MOJy4YeHHEM Oeoro

TBEpIOro BemecTsa, 614 mr, 66%. [IpucyrcrBoBaio 6% S-guacrepeomepa.

MC: 316 ES+ (C13H18FN305)

'H SIMP (300 MIi, JIMCO-dg) 8: 1,22 (m, 6H); 1,81 (m, 3H); 3,17 (m, 1H); 3,34 (m, 1H);
3,93 (m, 1H); 422 (m, 1H); 5,01 (m, 2H); 5,51 (m, 1H); 6.23 (m, 1H); 7.31 (s, 1H); 7,55 (s,
1H)

IIpumep 90: >yTHI-2-(((2S.5R)-2-kapoamona-4-MmeTHI-7-0KC0-1,6-

ana3adunmkao[3.2.1]okr-3-eH-6-un)okcu)-2.2-nudropanerar

04 N\O)SF(O\/

o)

K  pacteopy  (2S,5R)-6-runpokcu-4-meTi-7-okco-1,6-auazabunmkino[3.2. 1 ]okr-3-eH-2-
kapookcamuna (IIpomexyrounoe coexumHenue 203, 64,5 wmr, 0,33 MMOJb) U STUI
opomaudropanerara (0,13 w»u, 0,98 mmonp) B JM®PA (3 ™M) mnpu KOMHATHOH

TeMIieparype nodasisuiu kapooHat kamus (135,62 mr, 0,98 mmone). CMech mepemMernnBaii B
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TEUeHHe OKOJIO 3 9acoB, 3aTeM pas30aBisaM sTHianeraroM u ¢unbTpoBamu. DuipTpar
O0BEMHIIN C TIpeabIAyIeil HeOOMbIION mapTrel, IBaXKIbl MPOMBIBATIM CMECBHIO paccoia U

BOAbI B cooTHomeHuu 1:1, cymwmam Hax cynbdaroM Maraus, QUIBTPOBAIH U

2
koHUeHTpupoBaimu. Ilocme mnposemeHuss xpomarorpaduu Ha cummkarenae (0%-80%
STHJIALIETAT/TeKCAHbI) M JTHO(IIM3ALNH OJTyYall YKa3aHHOE B 3arojioBke coenuHenue (52,1

MT, 34%) B BU/ie OPAHIKEBOTO TBEPJOTO BEIECTBA.

MC: 320 ES+ (C12H15F2N30s5)
'H AMP (300 MT', IMCO-ds) &: 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).

Hpumep 91: 2-(((2S,5R)-2-xkap0amMoni-4-meTnJi-7-o0kco-1,6-1uazadouuukiof3.2.1Joxr-3-

€H-6-J1)OKCH)-2.2-TH(PTOPYKCYCHOH KHCI0ThI TUTHEBAS COJIb

K pacrBopy atun-2-(((2S,5R)-2-kapbamounsn-4-meTu-7-okco- 1,6-nuazadbunmkio[3.2.1Jokr-3-
eH-6-un)okcu)-2,2-nudropanerara (lpumep 90, 46 mr, 0,14 mmonb) B TT'® (2 mn) u BOIE
(0,50 mu) mpu 0 °C pobapnsimu 1M rugpokcun surus (0,14 mi, 0,14 Mmmonp). PeakinoHHyO
cmech nepemenruany npu 0 °C B Teuenue 10 munyt. [loGasmsu eme 0,2 5KB. TUAPOKCHIA
JUTUS M COYCTS 5 MHUHYT HEWTpPAJIM30BaJIH PEAKLUUOHHYIO noOamneHueM 0,5 H. COJISTHOW
KUCJIOTHL, U BhimapuBain TI'®. IToay4deHHbIH pacTBOP 3aMOPAXKUBAIN U JTHOPHITN3UPOBAIIH.
ITocne npoenenust ounctku B cucteme ot Gilson (Synergi Polar RP 21,2 mm x 100 MM, 4 MKM,
compspkeHHass ¢ YMC C30 20 mm x 150 mm, 5 MM, 0%-16% aneronutpri/Bona, 6 MUH)
MOJIyYajl YKa3aHHOE B 3arojioBke coemuHeHue (27,2 mr, 64,8%) B BuAe rps3HO-0enoro
TBEP/OTO BELIEeCTBA.

MC: 292 ES+ (C10H11F2N305)

'H AMP (300 MI'u, 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).
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IIpumep 92: >THI-2-(((2S.5R)-2-kapoamoni-4-MmeTHI-7-0KC0-1,6-

aua3zaonunka0[3.2.1]Jokr-3-eH-6-ni1)okcH)anerart

HNT ™S
N

O)_— N\O/\H/O\/
o]

K pacTBopy (28, 5R)-6-((TpeT-OyTHITUMETHIICUIIFT )OKCH )-4-MeTHII-7-0KCO- 1 ,6-
nua3aduukio-[3.2.1]okr-3-en-2-kapookcamuna (Ilpomexyrounoe coenmHenue 202, 152
mr, 0,49 mmons) B TT'® (4 mn) npu 0 °C nobasnsanun TBAF (0,49 mu, 0,49 mmons). Cmech
nepememuBaiu B TedeHue okono 10 muHyT. K peaknmoHHOH cmecu 10OaBisuiu
stunopomanerar (0,05 miu, 0,49 mmonb) u nepemewmnBanu B TeueHue 10 muHyT. CHOBa
nobGasysiin stundpomanerat (0,05 mit, 0,49 MMonp) U mepeMennBaiu B TeueHHe 30 MHUHYT.
CuoBa nobasmsimm stunopomanerat (0,05 miu, 0,49 MMoONb) U OAOTPEBAIN PEAKIIMOHHYIO
CMECh 10 KOMHATHOH TeMIiepaTyphbl, U IEPEMELINBAIN B TeueHue | yaca. PeakiinoHHyIO CMeCh
KOHLIEHTPHPOBAIN Ha cuimkaresne u ounmmanu (0%-90% sTunanerar/reKcaHsl) ¢ IONyYeHUEM
6ecrBeTHOrO Macia. Maciio pacTBOPSUIM B CMECH aLlETOHUTPHIIA U BOABI B COOTHOIEHNH 1:1,
3aMOPaKUBAIN U JTHOPWIM3UPOBAIN C MOJTYUYEHHEM YKa3aHHOTO B 3arojIOBKE COCIMHEHHS B
Buie OeJIoro TBEpAOro BeiecTsa, 78,5 mr, 56%.

MC: 284 ES+ (C12H17N305)

'H AMP (300 MTI'u, IMCO-de) §: 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).

TIpumep 93: 2-(((2S.5R)-2-xkapoamMoni-4-meTnji-7-0kco-1,6-nuazadounuunkiof3.2.1]oxr-3-

eH-60-MJ1)OKCH)VKCYCHON KHCJIO0THI JIUTHEBA COJIb

K pacrBopy stmn-2-(((2S,5R)-2-kapbamounn-4-metu-7-okco- 1,6-nuazadbunmkiio[3.2. 1 Jokt-3-
eH-6-um)okcu)arerara (Ilpumep 92, 57.4 mr, 0,2 mmons) B TT'® (2 M) u Bone (1 mir) mpu O
°C nobasmsimm 1M rugpokcun smutust (0,66 mim, 0,66 mmonb). PeaknmoHHyrO cMmech
nepemernuBau nipu 0 °C B Teuenue 10 munyt. Jlobasysu eme 0,2 3KB. TUAPOKCHIA JTUTHS
nobasmsui, w cmyctss 10 MuHYT peaknus Oblla 3aBepiieHa. PeakIMOHHYIO CMeCh

HelTpanuzoBanu nodasneHueM 0,5 H. constHON Kucnotoil u nodasnsm 1 5kB. OukapOoHara
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Hatpusi B Boze nipu O °C. TlomyueHHBIH pacTBOp 3aMopakuBain u Juodunusuposanu. [locne
npoBeaeHus: ounctkn B cucreMe oT Gilson (0%-16%, 6 MuH) monydanud yKa3aHHOE B

3aroJIOBKe COeNMHEHUE B BUe OeIoro TBepaoro BemecTna, 18,3 mr, 35%.

MC: 256 ES+ (C10H13N305)
'H SIMP (300 MI'tr, IMCO-dg) &: 1,85 (m, 3H); 3,11 (m, 2H); 3,88 (m, 2H); 4,07 (m, 1H);
424 (m, 1H); 5,39 (m, 1H); 7,24 (s, 1H); 7,48 (s, 1H).

IIpome:kvrounoe coeauuenne 204: (2S.5R)-6-((Tper-0yTHIAHMMETHICHINI)OKCH )-4-

MeTHJI-7-0Kc0-1,6-1Ha3a0HHKI0[3.2.1]oKT-3-eH-2-KapOOHHUTPHI

N

N
§"r. D

) /
VYkazanHoe B 3aroJIOBKe COENIMHEHHE NoJTy4aiu u3 (28,5R)-6-((TpeT-
Oy THIIAMMETUIICHITAI )OKCH )-4-MeTUJI-7-0KCo- 1 ,6-nra3adurmkio[3.2. 1 Jokr-3-eH-2-
kapOokcamuza (Ilpomexkyrounoe coennnenue 202, 0,205 r, 0,66 MMOJIb) COTJIACHO METONTUKE
171 IllpomeskyTouHoro coennHeHus 139 ¢ nonydeHneM yKa3aHHOTO B 3arOJIOBKE COSITUHEHUS

(159 wr, 82%) B Bune Oe0ro TBEPAOro BEIIECTBA.

MC: 294 ES+ (C14H23N30,S1)

IIpumep 94: >yTII-(2R)-2-(((2S.5R)-2-niuano-4-meTuji-7-oxkco-1,6-

anazadunmkao[3.2.1]okr-3-eH-6-un)okcu)-2-gpropauerar

NS,

S ‘. SN
N F

O//J’_‘N\o/\n/o\/
o)
VYka3aHHoe B 3aroJIoBKe COeIMHEHNE HOJTy4asu u3 (2S,5R)-6-((Tper-
Oy THJITMMETHIICHITIIT )OKCH )-4-MeTUI-7-0Kc0o- 1 ,6-mnazaduiukiio[3.2. 1 ]Jokr-3-eH-2-
kapOorutpuna (IIpomexyrounoe coeaunenme 204, 152 wmr, 0,49 Mmonb) COrjacHO
anprepHaTHBHON Metonuke ans Ilpumepa 35 ¢ momyuenuem (26,9 mr, 19%) GecuseTHOTrO

maca. [IpucyTcTBoBano npudnusureapbHo 9% S-nuacrepeomepa.

MC: 284 ES+ (C12H14FN304)



233

'H AMP (300 MT't, IMCO-ds) §: 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).

Hpumep 95: (2R)-2-(((2S.5R)-2-nnano-4-meTuji-7-oxco-1,6-puazadonumnkiiof3.2.1]oxr-3-

€H-6-n1)oKkcH)-2-PTOPYKCYCHOI KHCI0ThI JINTHEBASI COJIb

Na

X,
N
O)‘N\ O/:\H/OH

e}

Yka3aHHOe B 3aroyioBke coequHeHue nonydann us 3STui-(2R)-2-(((2S,5R)-2-nimano-4-meTmn-
7-okco-1,6-nnazabunukio[3.2.1]okr-3-eH-0-mn)okcu)-2-propanerara (llpumep 94, 22 wr,
0,08 mmonb) coriacHo meronuke s Hpumepa 91 ¢ monyuennem (3,8 mr, 15%) cetio-
JKEJTOro TBEPAOTO BELECTBa.

MC: 256 ES+ (C10H10FN304)

'H IMP (300 MI', 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).

IIpumep 96: wionponua-2-(((2S.5R)-2-kapoamouna-4-MmeTHa-7-0kco-1,6-

aua3zaonunka0[3.2.1]Jokr-3-eH-6-n1)oxkcu)anerar

i
HZN/l 70 N
N

O)_N\O/\g/o\l/

K  pacteopy  (2S,5R)-6-ruapokcu-4-meTun-7-okco-1,6-auazadbunmkino[3.2. 1 ]okr-3-eH-2-
kapookcamuna (Ilpomexyrounoe coenumnenue 203, 9338 wr, 0,47 wMmoabp) U
uzonponmiopomanerara (0,18 mur, 1,42 mmons) B IM®PA (4 mut) mpu KOMHATHOH TeMIiepatype
nobGasisiin kapboHat kamust (196,35 wmr, 1,42 Mmonb). PeakimoHHy0 cMech epeMeInBaii B
TEYEHHE OKOJIO 3 4acOoB, 3aTeM pa30aBsLTH STUIIALETATOM U QUIBTPOBATH. PUIBTPAT IBAXKIbI
MPOMBIBAJIM CMECBHIO Paccoia U BOABI B COOTHOIIEHHH 1:1, cymuian Hax cynbhaToM Maramus,
¢unbTpoBanu u koHueHTpHposanu. [Tocne nposenenus xpomatorpaduu Ha cunukaresne (0%-
80% »sTuianeraT/rekcanbl) U JUOGWIM3ANMKM B ALETOHUTPHIJIC MOJyYald YKA3aHHOE B

3aroJIOBKE COeNMHEHNE B BUE IPsI3HO-0eioro TBepaoro semectsa, 106,6 mr, 72%.

MC: 298 ES+ (C13H19N305)
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'H SIMP (300 My, JIMCO-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).

BHOJIOI'MYECKHE INPUMEPBI

Ilpumep 102: Uuruduposanue pepMeHTOB OeTa-JIaKTamas

s Bcex (hepMeHTOB ucronp3oBanu Oydep, cocrosauuii u3 0,1 M docdara vHarpus (pH 7,0),
10 MM NaHCO3 u 0,005% Triton X-100. Xpomorennsiii cyoctpat Hutpornedus (SynGene,
banranop, Wuawst) ucnonp3oBamu B komudectBe 100 MkM. AKTHBHOCTH (epMeHTa
OTCJEKUBAJIIM MO YBEJIUYEHUIO noryouieHus npu 490 HM B pe3yabTare T'UAPOIU3a
HUTpouepuHa. AHaMU3bl NPOBOAWINM B MpPO3payHbIX 384-TyHOUHBIX IUIAHLIETAX U3
nojucrupona (Greiner Bio-One, Moupo, Cesepnasi Kaponuna). [Tornomenue usmepsiiu B
teyeHne | udaca ¢ 30-CeKyHIHBIMU HMHTEpBAJaMH, UCIONb3Ys PHUIEP Ul IUIAHIIETOB JJIs
u3mepenus: nornomenust Spectramax (Molecular Devices, Cannuseiin, Kamudopuust). Ipu
u3MepeHnn  uHruOuposaHust  Oera-makramas ~ MHIMIBMTOPOM HCIIOJIb30BAJIU
IIOCJIeIOBaTENbHBIE 3-KpaTHBIE pa3BeieHust HHrHOuTopa B Oydepe amst aHanusa B quana3zoHe
ot 100 MxM 10 62,7 tM. ®OHOBYIO KPUBYIO, XapaKTEPU3YIOLIYIO MTPOLIECC MOTJIOMEHUS ISl
KOHTPOJIsI, HE CozleprKaiero GepMeHT U UHrMOUTOP, BBIUUTAIN U3 KAKJIOW KPUBOH MpoLecca.
[Monuelii HaOOp KpHBBIX Nporecca IJsi OAHOTO (epMEeHTa CO BCEMU KOHLIEHTPALUSIMH
UHTUOUTOpa TMOABEPraid YUCISHHOMY HMHTETPHUPOBAHUIO C momombpio nporpammbl Kintek
Global Kinetic Explorer (Kintek Corp, Cuoy Iy, IleHcunbBaHusi) sl TOJY4EHHUS

HaUJIy4ymero COOTBETCTBUA MEXaHU3MY, ITOKA3aHHOMY Ha CXEME 10.

k k
E+S & k ES&—E+P

E+| =< EI
k-3 Cxema 10
rne E, S, ES, P, I u EI cooTBeTcTBeHHO TpeACTaBISIOT cOOOW KOHIEHTpaluu (GpepMeHTa,
HUTpouepHHa, KOMIUIeKca (epMEHT-HUTponepHuH, NPOAYKTa THUAPOIH3a HHUTPOLE(HHA,
UHI'UBUTOPA wu  kommuekca  ¢epmeHT-UHIUBUTOP. U3mepeHHOe  3HaueHUe
Kn(auTpouedrH) UCroNp30Bad Il ONpeaeneHns PUKCHPOBAHHBIX 3HaUeHUH k+1, k1 1 k+o,

rne k+1 = ki =1 u key = Ky-1. 3Hauenns k+», k+3 u k3 Oputn mogoOpansl. J{ist koppekuuu
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HE3HAUNTENIbHBIX Pa3IMdiil (POHOBOrO MOTJIOIIEHHS MEXIY JYHKAMH TPH H3MEPEHHSX
NOTJIOIIEHHs] MCIIONb30BAIM  CEPHM CO CMeIIeHHOW KoHmeHTpauuei. Ilapamerp ki3
SKBHUBAJICHTEH KOHCTAaHTE€ CKOPOCTH BTOPOrO NOpPAAKa Kinact/Ki. B HekoTOphIX ciyuasx
UHTHOMPOBaHNE HAXOIWIOCh B OBICTPOM PaBHOBECHHU B MaclITa0e BPEMEHHU 3KCIIEPHMEHTA,
TaK YTO MOKHO OBUIO orpenenutsb Todbko oTHomeHue k.3/k:3 = Ki. Xots k.3 mpencrasnsier
co0oii oOpalieHne CBA3bIBAaHIS HHIHOUTOpa Ha cxeMe 10, Ha OCHOBaHUH U3MEPEHUI KHHETUKU
HEJb3s UCKJIIOYATh THJIPOJIN3 KOMILJIEKCA (bepMeHT-uHrHOUTOD.

Haubonee TOYHO COOTBETCTBYIOIIME 3HAUEHHs IOTJIOLICHUS, IMOJyYEHHBIE B XOIE
BBILICYKA3aHHOW MpPOLIEAYPbl B KaXKAbIM MOMEHT BPEMEHHU U1 KaXXAOW KOHLEHTPALUU
coenuHenus, skcnoprupoBanu B Excel. lnsa pacuera ICso 3a 60 munyT paccumtbiBaiu %o
UHTUOMPOBAaHUS MU KOKIOW KOHIEHTpAaLMH HHruoutopa yepe3 60 MUHYT Ha OCHOBE
HanOoJjiee TOYHO COOTBETCTBYIOLIMX 3HAYEHUH NOIVIOIEHHs B 3TOT MOMEHT BPEMEHH,
UCIIONIb3Yysl YPAaBHEHUE

% unru6uposanus = 100 x (1 - Ainhiv/ Amax),

rae A — HauboJsiee TOYHO COOTBETCTBYIOLIEE 3HAUEHHE MOTJIOMIEeHUsT Oe3 HHTHOUTOPa, a Ainhib
— HauboJiee TOYHO COOTBETCTBYIOIIEE 3HAUEHHE TOTJIOLIEHHsI B MPUCYTCTBUH WHTHOMTOpA.
ICso paccuuThiBamu W3 HaOopa 3HAaYeHUH % WHIMOMPOBAHUS C TOMOINBIO HEJTMHEHHOMN
perpeccuu Mo MeToAy HAMMEHBLINX KBAIPATOB, UCIIOJb3Ysl yPaBHEHHE

% unruduposanus = 100 [1]Y/(ICso + [1]%)
rae [I] — koHIeHTpanus UHruouTopa, a n — kodddurreHt Xuuia. {1t HeTUHEHHOH perpeccun
ucnons3oBain HaacTpoiiky Excel XLfit (ID Business Solutions).

B ta6anue 1 npusenens! 3HaueHus [Cso 00pas3nos coennnenmit (MKM).

Taoauma 1
Knacc C Knacc D
Tpmep I%;‘lfdcf AmpC OXA-48
60 muH ICs 60 muH ICs
60 muH ICso (MkM) (MM) (MKM)
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 4,2 >100 5,7
82 0,085 0,014 0,028
87 0,15 0,017 0,011
88 0,054 0,0031 0,045
89 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
H2NJ 2
Ja Ny
o 0\ oH 0,0013 2 2,6
R
CpaBHHUTENBHOE
coenuHenue 98
HN 0
HJL,. Q
\ F
o)_ N\O/SrOH 0,03 1,6 82
0
CpaBHuTenbHOE
coenunenue 99
Ilpumep 103: BoccTaHoBJe€HHE AKTHBHOCTH _ 1ednoaoKkcuma NPHCYTCTBHH

duKcupoBaHHON KOHIEHTPAUNH 4 MKI/MJ HHTHOUTOpA OeTa-JaKTaMas

3HaYeHUss MUHUMaJIbHOW MHrHOupyromeil konuentpauuu (MUK) mis xaxxnoro opranusma u

KOM6I/IHaLII/II/I JICKAPCTBCHHBIX CPEACTB ONPEACIATN, UCIIONIb3YS METOAUKY MUKPOPA3BCACHUA



237

B OynpoHe u3 PykoBoncTBa MHCTHTYTA KITMHUYECKUX U j1abopatopHbix ctannapros (MKJIC)
(CLSI M07-A10). Pexomennyemble st konTpousi kadectBa (QC) GakTepuanbHble ITaMMBI
L. coli ATCC 25922, E. coli ATCC 35218 u Klebsiella pneumoniae ATCC 700603 Obutu
BKJIFOUEHbI B KaXIbI M3 TeCcTOB B coorBercTBHHM C pykoBoactBoM MKIJIC, uToOBI
rapaHTUPOBATh OTCYTCTBUE Bapualuu Mexxay naramu tectuposanus (CLSI M100-S25). MUK
stux wrammos QC Haxoaunuck B npeaenax auanazoHa QC BO BCeX MPOBENEHHBIX TECTax.
ITnacTuHel, copepKalie JEKapCTBEHHOE CPEACTBO, ObUIM M3TOTOBJIEHBI C HCIIOIb30BAHUEM
merona permk. PactBop nedmnomokcuma ¢ 20-KpaTHOM KOHIEHTpaLMedl W IMPOBOIUIU
NOCJIEIOBAaTENNbHbIE  2-KpaTHble pasBeneHuss B OynboHe  Mrosutepa-XUHTOHa — CO
CTaHIAPTU3NPOBAHHBIM COZIEP’)KAaHUEM KaTHOHOB. PaBHBIE 00BbEeMbI 00pa31[0B COETUHEHUN B
¢ukcupoBaHHOl 20-KpaTHON KOHLEHTPALUH M00ABSUIM B HUCXOAHBIN muaHmer. 10 Mk
OTIEYaThIBAJIM HAa JOYEPHUX IUIaCTHHAX ¢ mnomompio podora Tecan EVO. Cycnensuu
OpPraHM3MOB NMpHUBOIWIN K cTaHmapty Mak®apnanna 0,5 U JONMOJHUTENBPHO pa30aBIsUIH C
nony4enuem ot 3x10° 10 7x 10° kononueobpasyromux exuauil (KOE)/Mi roToBOro noceBHoro
marepuana. bakrepuanbHbIi OCEBHOH MaTepHajl TOTOBWIM B CTEPUIBHOM OyJbOHE
Mrosiepa-XHHTOHA CO CTaHAAPTH3UPOBAHHBIM coziepskaHreM kaTnoHOB (Beckton Dickinson).
IToceBHoit marepuan oobemMom 90 Mk ¢ 1,1-kpaTHOW KOHIEHTpauueil H00aBIsUIN B JIYHKH
(uconw3yst pobora Tecan EVO). Bce 3acesHHble IUTAHIIETHI UIsi MHKPOpa3BeNEHUS
UHKYOMpPOBAJIU B OKpY’KaroLei Bo3nymHoi cpeae npu 35 °C B reuenue 18-24 gacos. [Tocne
UHKYOAIMKM CaMyl0 HU3KYIO KOHIIEHTPALMUIO JIEKAPCTBEHHOTO CPENCTBA, MPEIOTBPAILABIIYIO
BUJIUMBIN POCT, ONPEAEISIEMBIH 110 ONITUYECKOHN INIOTHOCTHU npu 600 HM, perucTpUpOBAIN KaK
MUK (taéauua 2, sce MUK ykaszaHbl B MKI/MJI, 1 BCE MHTHOUTOPBI OeTa-iakrama3 ObuiH

NPOTECTUPOBAHBI MPU PUKCUPOBAHHOW KOHLIEHTPALIUH 4 MKI/MIT).

Ta0auua 2
C. E. coli Klebsiella pneumoniae
CocnuncHue )
Jfreunoui
Muii | AmpC, | SV gpey
AmpC, OXA-1,
) THIT OXA-1, SHV-11,
Coneprxanne 6era-makramassl. | TEM-1, OKP-6
CMY63 (ATCC CTX-M- (ATCC TEM-1
25922) 15, TEM-1 700603) OXA-9
Ledmomoxcum mo
OTACIBHOCTH >64 1 >64 16 >64
+3 <1 <0,5 1 2 0,5
+4 <0,125 <0,06 0,06 0,25 0,06
+5 <0,03125 | <0,03125 <0,03125 0,0625 <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
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+30 0.5 0,03125 0.5 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 025 001117
+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 | <0,03125 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
+63 >32 0,25 32 8 >32
+ 66 16 0.5 >32 4 8
+67 0.5 <0,03125 | <0,03125 4 1
+ 68 >32 0.5 >32 4 8
+69 >32 0,25 16 4 8
+70 >32 0,5 16 4 >32
+71 025 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 | <0,03125 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

0
H2NJ LQ
N
N, [
Y O/SfOH
+ (¢}
CpaBHHTCTEHOC COCTHHCHUC
97 >32 1 2 2 2
0
HzN) LQ
N
o)_N‘o S
OH
. R
CpaBHHTCTFHOC COCAHHCHUC
98 16 0.5 2 2 0.5
HI\O\ 0
NJL"' Q
N
N[
0 O/S’/OH
+ 0
CpaBHHTCTEHOC COCAHHCHUC
99 >32 0,5 8 2 4

>
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B IPUCYTCTBHH (DMKCHPOBAHHON KOHIEHTPAUNH 4 MKI/MJI MHTHOUTOpA 0eTa-JaKkTamas

ITo meronuke, ucnonb3oBanHoW B npumepe 103, onpenensimun MUK st Heckonmpkux Oera-

JAKTaMOB B PUCYTCTBUH (PUKCHPOBAHHONW KOHIEHTpALUH (4 MKI/Mi1) 00pa3LoB COeNUHEHUH

(Tabamua 3) B OTHOIIEHUH 3 IITAMMOB Lnferobacteriaceae.

Tabauua 3
C. : Klebsiella
Coenunenue : E. coli .
freunoui pneumoniae
AmpC, Huxuii Tun | SHV-18, OXA-2,
TEM-1, (ATCC OKP-6 (ATCC
CMY65 25922) 700603)
Iedpnonokcum >64 1 16
Hedmonokcum +
IIp. 3 (4 mMxr/mi) 0,5 0,125 2
Hednonokcum +
IIp. 4 (4 mxr/mn) | <0,125 <0,06 0,25
Hepnonoxcum +
Ip. 33 (4
MKT/MJT) <0,03125 | <0,03125 0,25
Hepnonoxcum +
Ip. 34 (4
MKI/MJT) <0,03125 | <0,03125 0,25
Hednonoxcum +
Ip. 93 (4
MKT/MJ1) <0,06 <0,06 0,25
Iedbypokcum >64 4 32
Hepypokcum +
Ip. 3 (4 mMkr/min) 1 0,02 H/O
Hedpypokcum +
Ip. 4 (4 mMxr/mi) 0,02 0,02 H/O
Hedpypokcum +
Ip. 33 (4
MKT/MJT) <0,03125 | <0,03125 4
Hedypokcum +
Ip. 34 (4
MKT/MJT) <0,03125 | <0,03125 1
TuremoHam 4 1 32
Turemonam + 0,125 1 2
Ip. 3 (4 mMkr/mi)
Turemonam + <0,06 <0,06 0,5
Ip. 4 (4 mMxr/mi)
Turemonam + <0,06 <0,06 0,5

TIp. 33 (4
MKT/MJT)
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Turemonam +
Ip. 34 (4
MKT/MJT)

<0,06

<0,06

0,5

Turemonam +
IIp. 93 (4
MKT/MJT)

0,125

0,125

TeOunenem

0,125

<0,06

0,125

TeOunenem +
Ip. 3 (4 mMxr/mi)

<0,06

<0,06

0,125

TeOunenem +
IIp. 4 (4 Mxr/mi)

<0,06

<0,06

<0,06

Tebunenem +
Ip. 33 (4
MKT/MJI)

<0,06

<0,06

0,125

Tebunenem +
Ip. 34 (4
MKT/MJT)

<0,06

<0,06

<0,06

TeOunenem +
Ip. 93 (4
MKT/MJ1)

<0,06

<0,06

<0,06

daponeHem

0,5

e}

®daponenem +
Ip. 3 (4 mMkr/min)

0,25

0,25

®Paponenem +
Ip. 4 (4 mxr/mi)

<0,06

<0,06

®Paponenem +
Ip. 33 (4
MKT/MJ1)

<0,06

<0,06

0,5

®Paponenem +
Ip. 34 (4
MKT/MJ1)

<0,06

<0,06

0,5

®daponenem +
Ip. 93 (4
MKT/MJT)

<0,06

<0,06

Iedukcum

>64

0,5

Hedukcum +
Ip. 3 (4 mMxr/mi)

0,125

0,5

Hedukcum +
Ip. 4 (4 mMkr/mi)

<0,06

<0,06

<0,06

Hedukcum +
TIp. 33 (4
MKT/MJT)

<0,06

<0,06

<0,06

Hedukcum +
TIp. 34 (4
MKT/MJT)

<0,06

<0,06

<0,06

Hedukcum +
TIp. 93 (4
MKT/MJT)

<0,06

<0,06

0,125

Jlopakapbed

>64

32
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Jlopakapbed + 1 0,5 0,5
Ip. 3 (4 mMxr/mi)
Jlopakapbed + <0,06 <0,06 0,125
IIp. 4 (4 mMxr/min)
Jlopakapbed + <0,06 <0,06 0,125
Ilp. 33 (4
MKT/MJT)
Jlopakapbed + <0,06 <0,06 0,125
ITp. 34 (4
MKT/MJT)
Jlopakapbed + <0,06 <0,06 0,25
IIp. 93 (4
MKT/MJT)

IIpumep 105: CraOHJIbLHOCTL/IIPeBpPAIICHHE B OTCYTCTBHE HWJIH B  NPHCYVTCTBHH

MeTadoauzupyomux ¢pepMeHTOB

IIpenapatsr bpakuum SO KUIIEYHUKA YeJioBeKa B OTCYTCTBUE
dennnmermncynsponmnpropuna (PMSF), dpakumm SO neuenn uenoseka, ¢dpaxkumum SO
KUIIEYHUKA KPbICHl U (pakunu SO medeHn KpbIChl ObUIH mosydeHs! oT Xenotech (JIeHekca,
Kamnzac).

WNukyOaumonHsii pactBop obobemom 500 mkn comepxkan 0,8 mr/mi ¢depmeHta (Wiam He
comep:kan (pepMeHT asi uccienoBaHusi crabuibHOCTH B Oydepe), 10 MKM TecTupyeMbIx
coenqurenuii B 100 MM Oydepa HEPES, pH 7,4. Peakuuu ruaponusa HpPOBOAWIN B
CTEeKJITHHOW BcTaBke oObeMoM 1 mut (Analytical Sales, [Tomnron ITnetinc, Heto-/[xepcu) Ha
BONsiHOM OaHe co BcrpsixuaHueM rpu 37 °C. Uepes 0, 2, 5, 10, 15, 30 u 60 MuH peakiuto
OCTaHABJIMBAJIN NyTEM OTMEPHUBAHUs MUMETKON 50 MKJI MHKyOaTa B 96-JIyHOUHBIH IUIAHIIET
DeepWell (Thermo Fisher Scientific, Pouecrep, Hbro-Mopk), comepsammii 100 mk
arieronutpuia ¢ 250 ur/mn kapOyramuaa (Sigma-Aldrich, Cent-JIyuc, Muccypu) B kauecTse
BHYTpEHHero cranaapra. OcaIeHHbIe paCTBOPHI 3aT€M XOPOIIO MEPEMEIINBAIN BUXPEBbIM
ciocoboM, a 3areM neHTpudyruposanu npu 4000 o6/mun B Teuenune 15 munyt npu 4 °C.
DKCTPaKT NEPEHOCHIIN B HOBBIN 96-nyHOuHbIH mianmer DeepWell st aHanusa ¢ moMornbro
KX-MC/MC.

Anam3 XKX-MC/MC npoBoamiu ¢ UCnojib3oBaHueM Macc-criektpomerpa AB Sciex QTrap
6500 B pekuMe IOJIOKUTENbHOW MOHU3ALUH, COompsbkeHHoro ¢ cucremoit KX Schimadzu
Nexera.

Jns pasgeneHus MCHONb30BamM KOJNOHKY Waters Atlantis T3 (3 mxm, 3,0 x 50 mm).
IMonewxnas ¢aza cocrosina u3 0,1% mypaBbuHON KuUCHOTH B Bone (A) u 0,1% MypaBbHHOI

KUCJIOTHI B auetoHuTpuie (B) co ckopocTero moToka, paBHOW 1,2 mu/muH. [l aHanmsa
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npoJsiekapcTBa ObUT HACTPOEH MOHUTOPUHT MHOKECTBEHHBIX peakuuii (MMP), cienmnduanbiii
IUIA KOKAOTO COENUWHEHMs, TakK, 4TOOBl MOXKHO OBUIO OJHOBPEMEHHO OTCIEKHBATH Kak
IPOJIEKAPCTBO, TaK U €ro THAPOJIM30BAHHOE JIEHCTBYIOIIEE BELIECTBO.

B Ta6anue 4 nepedncieHbl MEPHOABI MOTypacaga MepBOro nopsaka o0pa3oB COeNMHeHHH
(T12 B munaytax). IlpuBeneHHble NepUOABI TMOJypacraza OCHOBAaHbI HAa HCUE3HOBEHHHU
HCXOIHOTO CJIOKHOTO 3dupa. Kak BUIHO M3 TaOnuie! 4, CYIIECTBYET XOPOIIasi KOPPEALUs
MeXay (pepMeHTaMu KpbIChI U uesoBeka. [lanHble B Ta0nulie 4 yKa3bIBalOT HA TO, UTO B LIEJIOM
npoucxoaur Oonee ObICTPOE NpEBpallleHHe CIOXKHOro 3(gupa B AKTUBHOE COEIUHEHHE
bepmenTamu ppakuuu SO nedeHu UeIoBeKa U KPBICHL, B TO BpeMsl Kak B IPUCYTCTBUU Oydepa

U ppakuuy SO KuIIEYHNUKA CIOKHBIE 3P HUPBI SBISIFOTCS TPEUMYLIECTBEHHO CTAOUIIBHBIMH.

Tabnauua 4
Bydep Opaxiua S9 | Opaxuua SO | Ppaxmus S9 | Opaxuus S9
ITpumep pH 7 4’ KUIICYHHKA MCYCHH KHIICYHHKA MCYCHH
’ KPBICHI KPBICHI YEIOBEKA YCIOBEKA

1 41 39 4.4 38 6,5
2 29 24 1.4 21 1,9
7 3,9 3,9 0,5 2.4 0,8
9 18,3 27,3 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 2.3
48 62 50 3 42 6,1
49 68 26 1.8 32 6.9
50 120 30 2.8 73 3,5
51 75 4.1 1.7 L5 6.4
52 76 39 0.45 5,7 0,84
53 48 4.2 2 <10 1.7
54 22 19 0.9 5 1.9
60 29 21 10 22 9,9
64 1.2 1.1 <1.0 <10 <1,0
65 1.7 1.3 <1,0 <10 <1,0
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 1931 248
94 46,9 25,9 1.3 10,6 0

96 >100 210,7 10,3 1475.6 57

H/O = ue onpeaeicHO
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IIpumep 106: PapMaKOKHHETHKA V KPbIC

DapMaKOKHMHETHKY Y KPBIC TPH BHYTPHUBEHHOM BBEICHUN O0PA3LIOB COSUHEHNH ONPEaeIsin
y kpoic Cnper-oynn (n = 3) ¢ xaHrompoBaHHOU sipeMHOM BeHo# (Harlan Laboratories,
Wngnananonuc, Wunnana) B pmo3ze 10 wr/kr. CoenMHEHHWs] pacTBOPSIIM M BBOAMIIH
BHYTpUBEHHO B 0,9% ¢usnonornueckom pactsope, pH 6,5 B no3e oopemom 2 mi/kr. OOpasiisl
kpoBH (okosio 100 MKIT) osTydan yepe3 KaTeTep B APEMHON BeHe 10 BBeaeHus u yepes 0,08,
0,17, 0,25, 0,5, 1, 2, 4 u 8 4yacoB MOCJe BBEACHHS M T'OTOBMJIM IJIS1 BBIACJICHUS IJIa3Mbl B
npobupkax Microtainer ¢ KzEDTA. Beumn npoBenens! uccienoBanus GapMakOKUHETUKH MIPU
NepOpaIbHOM BBEJIEHUU C 00pa3uamMu coexumHeHni pu 10 Mr/Kr 5KBUBaJICHTOB KapOOHOBBIX
KUCJOT. Jl03bI pacTBOPSIN U BBOAWIM NepopasibHO B cMecu 1191400 1 BozbI 711 MHBEKLUI B
cootHowenuu 25:75, pH 4,5 npu oobeme no3er 10 mu/kr. OOpasiipl KpOBU MOJIyHaTIH Yepe3
KaTeTep B speMHOMN BeHe 10 BBeaeHus u yepes 0,25, 0,5, 1, 2, 4, 8 u 24 yaca nocie BBEAEHUs
Y TOTOBMJIM JJIs BBIIEJIEHUSI IJ1a3Mbl B ipoOupkax Microtainer ¢ KoEDTA. OOpasis! ma3msl

10 TIPOBEEHUs] OMOJIOTHYeCKOro aHamu3a xpanuiu mnpu -80 °C.

Iloozomoexa npo6 ons ananuza ¢ nomouysio JKXMC/MC

OO0pa3ipl mIa3mMel OTTaMBAIK Ha Jiby nepen oopaborkoit. O6pasim! (30 MkIT) pazbaBisiiud U
ocaxknanmu Oenku ¢ momoimbio 180 Mk aueronutpuia, coxepxkamero 0,1% MypaBbUHON
kucyaoThl U 250 Hr/mn kapOytamuna (N1-(Oytunkapbamownn)cynbdanmnamun, kat. Ne Sigma-
Aldrich S385433) B kauecTBe BHyTpeHHero cranmapta. OOpasibl nepeMernBaii BUXPEBbIM
cnocobom B TeueHue 30 cekyHna, ueHtpudyruposamu npu 3400g B Teuenue 10 MHHYT U

MIEPEHOCHIIU CYTIEPHATAHT BO (DJIAKOHBI JJIs1 HHBEKIIHIA.

Venoesus nposeoenus IKX/MC/MC

BBICTpBIN THUAPOMN3 MPEMATCTBOBAN YAOBJIETBOPHTEIBHOMY AHAIN3Y LUPKYIHPYIOLIUX
koHueHntpauuii llpumepos 12 u 35. Anamuz XXKX/MC/MC npoBoaMIN € HCIIOJIB30BAHHEM
macc-cnektpomerpa AB Sciex QTrap 6500 B pexume TNOJOKHUTEIBHON HWOHHU3ALNH,
comnpspkeHHOro ¢ cucremoit KX Schimadzu Nexera.

JLns xpomaTorpagpuieckoro pasaeineHus UCob30Bad KoJoHKY Waters Atlantis T3 (3 mkm,
3,0 x 50 mm). O6pem BBOAUMOI poOkI cocTasm 1 Mk [TonsmwxHas dasa cocrosna uz 0,1%
MypaBbHHOH KuCIOTHl B Bome (A) u 0,1% mypaBpHHON KHCIOTBHI B aueroHutpuie (B) c
rpaaueHToM 2-98% B:A B TeueHUe IBYX MUHYT.

Dapmarkokunemuyeckuil ananu3



IIpodpunm 3aBUCUMOCTH KOHLEHTPALMH B IIa3Me€ OT BPEMEHH IOCJe BHYTPUBEHHOTO (B/B)
BBEACHUS U TmepopaipHOro (m/o) BBemeHHs OOpa3LOB COCOUHEHMH aHATWU3UPOBAIU
MOCPEACTBOM HEKOMMAPTMEHTHOTO aHaimm3a ¢ ucrnonb3oBanueM WinNonLin 6.4, Cpennue
3HaueHnst AUC u F% npusenens! B Ta0aune S. AGCONMIOTHYIO IEpOPaIbHYIO OMOIOCTYITHOCTb

(F%) ananu3upyeMbIX COEUHEHHH TTOCHIE BBEACHUS MX COOTBETCTBYIOLINX CJIOKHBIX 3(UPOB

OMNPEACIATIN KaK:
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F% =100 * (AUCH/Q*ﬂO?)aB/B)/(AUCB/B*H03an/o).

B nenom oOpasipl coenvHeHHH AeMOHCTpUPYIOT nosbimeHHYI0) AUC mpu nepopaibHOM

BBCACHHUU MO CPABHEHUIO C I/IHFI/I6I/ITOpaMI/I 6eTa-naKTaMa3, MOJIY4YCHHbIMU U3 Cy.]'[b(baTOB, 4qTO

npuBonuT K Omaronpusitnomy F%.

Tadauua 5
Broaumerii ITpumep Crocod AHATH3HDY EMOC AUC, MkM*y F%
BBCJICHHS COCTHHCHHC
4 B/B 4 19.1
3 B/B 3 349
13 /0 3 18.3 53
12 /0 4 82 38
2 /0 3 18,5 58
1 /0 4 8.4 45
60 /0 62 22 6.3
33 B/B 33 26.3
34 B/B 34 16,1
36 /0 34 13,5 84
35 /0 33 25,8 98
32 /0 34 11,5 71
31 /0 33 19.8 75
53 /0 4 2.2 11
65 /0 4 2.8 15
0]
HzNJL., N
j‘_ /o ETX2514 0,44
o N‘osog,H
ETX2514
HN 0
N /o Penebakram 0,29
o)_N‘ososH
Pemcbakram
N%},
Q /o WCK 4234 045

i

0 "OSO;H
WCK 4234

>
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IIpumep 106: IlepopanbHas 3¢ dekTHBHOCTL HeGNOIOKCHMA NMPOKCETWIA in_Vivo B

rkomOunauuu ¢ lpumepom 35 B orHomenuu E. coli (conep:xkanue dera-aaxkramas: AmpC,

CTX-M-14)

ITepopanbayro 3¢dexkrusHocTs Ilpumepa 35 in vivo oueHuBaauM B KOMOHWHAIIMH C

1e(proIOKCUMa MTPOKCETUIIOM Ha MBIIIMHOW MOJIENH HEUTPOINEeHU4YeCKol WMH(pekunu Oenpa
MPOTUB COOTBETCTBYIOINEro KiuHudeckoro mramma. Ilramm, FE. coli ARC2687,
skcrpeccupyer Oera-maktamazbl AmpC u CTX-M-14, obe u3 KOTOPBIX MOTYT JIETKO
THIPOJN30BaTh LeprnogoKcuM, mpuBoast K HeuyBcTBUTENbHBIM MUK, mpepbimaromum 512
MKr/mi. B xomOunanuu ¢ Hpumepom 33 (4 mxr/mn) MUK nepnonokcuma cHuxaercss 10
<0,03 mkr/mi. Jlo3y ans uccinenoBaHMs YCTAHABJIMBAIM TaK, YTOOBI AOCTHYDL JKCIIO3ULMU
nedprnonokcumy Bbime MUK, pasnoii 0,03 mkr/min, B TeueHue nmo MeHblued Mmepe 50%
MHTEpBajia JO3UPOBAHUS [JIs1 BCEX IPYII IO BApHAHTAM JIEYEHMsI TPU IOCTENIEHHOM BBEJI€HUU
yBenmuuBaromuxcst 103 coenuHenus u3 Ilpumepa 35. Mpmmeit CD-1 (Charles River,
Vunmunrron, CIHIA) comepkanun B KieTKax THra OOYBHOH KOpPOOKM € KOHTaKTHBIMH
NOJACTUJIKAMH U JAaBaJd UM aKKJIMMATU3UPOBATbCA K YCIOBHUSIM COAEpP)KaHUS B TEUCHHE
MUHUMYM 2 JHEH mnepen HUCrosb3oBaHHeM. KOMHaATy sl XKUBOTHBIX MOAAEPKHUBAIU NPU
temnepatype 70° F, orHocutenpHOM Brnaxknoctn 50 + 10% wu mpu 12-4acoBOM LUKJIE
cBer/TeMHoTa. HccnenoBaHue TPOBOAWIIM C KCIOJNB30BAaHHEM MPOTOKOJA, OZOOPEHHOTrO
IACUC (KomuTeToM NHO CONEPXKAHHI0O M HCIOJB30BAHHIO J1AOOPATOPHBIX JKUBOTHBIX), B
coorBeTcTBUH ¢ pasmenoM 9 Csoma QenepainbHbIX TpPaBUI. Y JKUBOTHBIX BBI3BIBAIU
HEUTPOIIEHHIO IBYMsI BHY TPHOPIOIIMHHBIMU J103aMH nukiodochamuna (150 mr/kr — 3a 4 nHs
u 100 mr/kr — 3a 1 nenp no undunmposanus (Gerber et al. (1983) J Infect Dis 147(5), 910-
917)). X KuBOTHBIX HHYULIUPOBAIN OCPEACTBOM BHYTPUMBILIEUHOTO BBEEHHsI OKOJIo 1 x 1 X
10% KOE B 100 mkn 0,9% ¢usuonorudeckoro pactsopa. [loceBHOi MaTepuan roTOBMIH U3 25
MJ1 HOUHOH KynbTypsl F. coli ARC 2687 B cpene TpunTHkazo-coeBoro OynboHa. [Tocne
oTpeseNieHUs] ONTUYECKOl MioTHOoCcTU npu 600 HM moceBHON Marepuan paszoauiu B 0,9%
¢usHonoruyeckom pacTBope A0 KoHueHtpaiuu okono 1,0 x 10° KOE/mn nepen 3aceBoM B
aesoe u rmpasoe Oenpo. IlepopanbHyro Tepanuio LEePMOJOKCHMA MPOKCETHIOM IO
OTAENBbHOCTH U B KoMOMHanuu ¢ Ilpumepom 35 HaunHanmu depe3 2 yaca mociie 3apakKeHus
OakTepusmu. J{o3bl cycnenauposanu B 0,5% I'TIMII/0,1% Teunr 80 u BBOOUIIN MEepOPaATIbLHO
Yyepe3 JKeNTyI0UHbIH 30H] B 103e 00beMoM 10 mi/kr. KoreuHast Touka Obljia JOCTUTHYTA Yepe3
24 baca ans omnpeneNeHus YyucieHHocTH Oaktepuit B Tkanum Oempa (KOE/r). JKuBoTHBIX
YCBIIUISIIN € COONIOIEHNEM 3THYECKUX HOpM, Oeapa acenTUYeCKH YAAJSUIH, B3BEIIUBAIH H

rOMOTeHHU3HpOoBaIH B 1 M ¢pusnonorudeckoro pacrsopa. Ilogcuer OakrepuaabHON HArpy3KH
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rOMOre€HaTa TKaHW MPOBOAWIM MyTE€M CEPUHMHOIO Pa3BEAEHHMs B IUIAHIIETAX C TPUNTHKA30-
COEBBIM arapoM, KOTOpble MHKyOHpoBaM B TedeHue Houu npu 37 °C mo moacyera KOJIOHUH

(KOE). Huxawuit npenen oOHapyskeHust cocTaBml okoJio 2,6 logio KOE/r Tkanu.

Kak nokazano B Tabsuue 6, OakrepuanbHas Harpy3ka B Oepax MbILIEH, TOJY4YaBIIUX TOJIBKO
nedrogokcumMa npokceTi B 1o3e SO mr/kr kaxablie 6 yacos uinu llpumep 35 B noze 10 mr/kr
Kaskable 6 4acoB, MpogeMoHCTpupoBaa poct donee 3 logio KOE/r ciyctsi 24 yaca npoBeaeHus
tepanuu. B xomMOnHammu ¢ nednogokcuMa MPOKCETUIIOM YBEJNYEHUE O3bl COEAUHEHUS U3
IIpumepa 35 npuBOAMIO K 10303aBUCUMOMY CHHUKEHUIO OaKTE€pUAIbHON HArpy3KH, IPU STOM
MakcHMaJibHas Jorapudmudeckas penykuus, cocrasusias -0,75 logio KOE/r (oTHOCUTENBHO
Havajia Tepanuu), Obuta qocturuyra npu S0 Mr/kr uednonokcuma npokcerusa +100 mr/kr
IIpumepa 35 xaxable 6 yacoB. MepomneHem, UCIOJIb30BAHHBIN B KaU€CTBE MOJIOXKUTEIBHOTO
KOHTpoJIs1, obecnieun norapupmuueckyro peaykiuo KOE uyTe Bbime 1-logio oTHOCHTENBHO

Hauasa Tepanuu B 03¢ 600 MI/Kr Kax/ble 6 4aCOB, BBOAMMOH MOIKOXKHO.

Tabauna 6
I'pynma Jlosa Cnoco6/Pexxum | 1logioKOE/ | CK | U3menenn | M3meHenu
(mr/kr) r 0] e KOE e KOE
OenpeHHO yepe3 2 4 | yepes3 26 u
1 TKaHU
Hauano HE HE MMPUMEHUMO 6,27 0,35 -- -4.59
Tepanuu PUMEHH
MO
26 9 KOHTPOJIb | HOCHTENb | I/0/Kaskabie 6 4 10,86 0,19 +4,59 --
pocra
Hedpnonokcum 50 11/0/kaxaple 6 9 10,24 0,15 +3,97 -0,62
a TIPOKCETUII
1o
OTHENbHOCTH
Hpumep 35 no 10 1/o/kaxaple 6 4 9,56 0,29 +3,29 -1,30
OTHENbHOCTH
Mpumep 35 + 10+50 /o/kaxbie 6 4 5,77 0,14 -0,50 -5,09
e roToKCuM
a TIPOKCETUI
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Mpumep 35+ | 25+50 | m/o/kaxabie 64| 5,59 017 | -0,68 5,27

e roIoKCuM

a MPOKCETUJI

Mpumep 35+ | 100450 | m/o/kaxabie 64| 5,52 020 -0,75 5,34

e roIoKCUM

a MPOKCETUJI

Meponenem 600 n/k/kaxxapie 6 9 5,17 0,27 -1,10 -5,69

2 2




®OPMYVYJIA U30BPETEHUA

1. Crniocob monyuenus coequnenus: hpopmyssl VI
R2
1 3
; R
RL, A
N PG
OH  (VI);

WIH €ro COJIH, TJie

R! mpencraenser coboit —C(O)NR'R8, —C(O)OR’, —CH,0R7, -CN, denun, 5-6-uneHHbIi
rerepoapu, -C(O)NR’NR’C(O)R’, -C(O)NR’OR!® unu Ci-Cs ankunbHyIO Tpynmy, rje ajdKuIbHas
rpynna 3amemiena 1-3 rpynnamu, BeibpanabiMu u3 rangorena, Ci-Cs ankxokcu, -OH, -CN, -NR'R?, -
NRCOR?®, 5-6-uneHHOro retepoapujia U 5-7-4IeHHOTO TeTepOLUKINA, U Tae (EeHUI U TeTepoapul,
npencrasienHsie R!, HeoOA3aTeNbHO M HE3aBUCMMO 3aMelleHbl 1-3 rpynnamu, BHIODAHHBIMH U3
rasnorena, -OH, C1-C; ankokcn, -CN, -NR’R®1 -CONR'RS;

xaxaepii u3 R? u R® HesaBucumo BbIOpan u3 Bomopona, rajorena, Ci-Cs amxuna u C3-Ce
LUKJIOANKMIIA, TIPU YCJIOBUH, YTO 110 MeHbInel Mepe oaun u3 R? u R? ne npencrasnser coboit Bomopox,

xaxapiii R7 u R® mesaBucumo mpencrasnser coboit Bomopon, Ci-Cs anmxun, Ci-Cs ankokcw,
dennn, C3-Cs muKIOaNKmI, 4-7-4J€HHBIN MeTEPOLUKIINI UM S-O-uJIeHHBIH T'eTepOapui, e ajKH,
ankokcy, (EeHUN, NMKJIOAIKMJ, TeTePOLMKINJ WM TeTepoapus, npenctaBnenHelii R’ mma RE,
Heo0s3aTeIbHO U HE3AaBUCHMO 3aMelleH 1-6 rpynnaMu, BBIOPaHHBIMHE H3 5-6-UJIEHHOT'O FeTEPOLMKITHAIA,
Heo0s13aTeIbHO 3aMeIeHHOT0 OJHUM Ui AByMst atomamu —F, kap6okcunom uin —CO(OC1-6 ankuiom),
5-6-unennoro rerepoapuia, -CN, -OH, C;-C; ankuna, HeoOs:3aTtenbHo 3amerneHHoro —NH» i —OH,
C1-Cs ranorenankuna, Ci1-Cs ramorenankokcn, Ci-Cs amxoken -NHCO(Ci-Csankuna), -NHCO(C;-
Csankokcn), -S(O):NR’R”’, -NHS(0):NR’R’’, -NHS(0)2(C1-Csankuna), -NR’'R”” u -C(O)NR’R”’;

xaxnpiii R® npencrasnser coboit Ci-Ce anxun, C1-Ce ranorenankui, Ci-Ce raloreHaakokcu Ui
C1-Cs ankoxcn;

kakaeiii R 1 R’ He3aBHCHMO MpencTaBiasieT OO0 BOIOPOI, METHJI, STUJI HIIA MPOMUIT; Wik R’
u R’ BMecTe c aTOMOM a30Ta, K KOTOPOMY OHH MPHCOEINHEHbI, 00Pa3yIOT S-6-UIeHHBII MeTePOLUKIIIIT;
U

kaxapii u3 PG u PG’ He3aBuCcHMO mpencTaBisieT coOOi 3alUTHYIO TPYINY ISl AMAHOTPYIIIIBL;

rae crnocod BKIoYaer



B3auMoencTBue coeauHenus popmyiasl XI:
R2
R! R®
N
e
Pe (XD);

i ero comu ¢ PG’NHOH B npucyTCTBHH OKHUCIUTENS C 00Pa30BaHUEM COEOUHEHUs (POPMYJIbI

VL
2. Cnocob monyuenus coemunenus: hGopmyssl VI
R2
R} R®
1), \
N PG
PG~ Nid

OH  (VI);

WX €ro COJIH, TJie

R! npencranser coboii —C(O)NR'R®, —C(O)OR’, —CH,OR’, -CN, ¢enun, 5-6-uneHHbI
rerepoapui, -C(O)NR’NR’C(O)R®, -C(O)NR’OR!'? ugu C;-Cs ankunbHYyIO TpyNmy, rae ajkuibHas
rpynmna 3ameniesa 1-3 rpynnamu, BeiOpanHbiME u3 ranoresa, Ci-Cs ankoxcu, -OH, -CN, -NR'RS®, -
NR’COR’, 5-6-uieHHOr0 reTepoapuna U 5-7-ujeHHOro reTepolUKIna, U rjae GeHua U reTepoapu,
npencTasieHHsle R!, HeoOsA3aTeqbHO M HE3aBMCHMO 3aMelleHbl 1-3 rpynmnaMu, BHIOPAaHHBIMH M3
ranorena, -OH, C1-Cs ankokcn, -CN, -NR’R® u -CONR'R?;

xkaxapiii u3 R? u R3 mesasucumo BuiOpan u3 Bomopona, rajorena, Ci-Cs amxuma u Cs-Ce
LIMKJIOANIKHJIA, IPH YCIIOBHH, UTO IO MeHbIel Mepe omue u3 R? u R? me npencrasnser co6oii BOMOPOL;

xaxaeiii R7 u R® mesaBucumo mpencrasnser coboit omopon, Ci-Cs amxun, Ci-Cs ankokcw,
denmn, C3-Cs nuxaoankui, 4-7-4ieHHBIH TeTEPOLMKINAI UIH S-O-uJIeHHBIH TeTepoapui, rae ajkKHi,
anKoKcH, (PEHMJ, IMKJIOANKMJ, TFeTepOLMKINJ WM TeTepoapwi, npencraBnenHelii R’ mmm RS,
Heo0s3aTeIbHO U HE3aBUCHMO 3aMelleH 1-6 rpynnaMu, BBIOPaHHBIMHE H3 5-6-4JIEHHOT'O FeTEPOLMKITHAIA,
Heo0s13aTeIbHO 3aMeIeHHOT0 OJHUM uin aByMst atomamu —F, kap6okcmnom ni —CO(OC -6 ankuiom),
5-6-unennoro rerepoapuia, -CN, -OH, C;-Cs ankuna, HeoOsi3atensHo 3amemennoro —NHy wmm —OH,
C1-Cs ranorenankmna, Ci-Cs ramorenankokcu, Ci-C; amkokxcu -NHCO(Ci-Csankuna), -NHCO(Ci-

Csankoken), -S(0)NR'R”’, -NHS(0);NR’R"*, -NHS(0)2(C;-Csanxuna), -NR'R” 1 -C(O)NR'R’’;



xaxnpiii R® npencrasnser coboit Ci-Ce anxun, C1-Ce ranorenanku, Ci-Ce raoreHaakokcu Ui
C1-Cs ankoxcn;

kaxaeiii R” 1 R’ He3aBuCHMO MpeacTaBisieT coO0M BOIOPOI, METHJI, STUJT HJIA MPOMUIT; Wi R’
u R’’ BMecTe c aTOMOM a30Ta, K KOTOPOMY OHH IPUCOEIUHEHBI, 00Pa3yIOT S-0-UJIeHHBIH T'eTePOLIHKJIHI;
u

kaxapiil u3 PG u PG’ He3aBucuMO npenctasisieT coO0H 3alUTHYIO TPYIITY JUTsl AMAHOTPYIIIIBL;

rzae crnocod BKIIOUaeT
B3auMozercTeue coeaunenus popmysst XI:
R2
R’ R3
N
e
PG (XI);

i ero comu ¢ PG’N=0 c obpasosanuem coenunerus popmynsr VI
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