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COEJJMHEHUA U CHOCOBHI JIJIs1 JEYEHUSI BAKTEPHAJIbHBIX
NHOEKIUAN

POACTBEHHBIE 3AAABKH

[0001] Hacrosmas 3asiBka MCHNpaliyMBaeT NPUOPUTET Ha OCHOBAHUU IPEABAPUTEIBHOMN
3asiBku Ha mateHT CIITA Ne 62/502867, nonannoit 8 mast 2017, monHOe comepskaHue KOTOPOH

BKJIFOUC€HO B JAHHOEC OMUCAHHUE MMOCPECACTBOM CCBLIKH.

3ASIBJIEHUE O CIOHCHPOBAHUHU PASPABOTOK TIPABUTEJIBCTBOM

[0002] Jto u3obpereHue ObLIO pa3padOTaHO MPU TOCYAAPCTBEHHOMN MOANEPIKKE B paAMKax
rpanTa Ne IDSEP160030, npenoctaBieHHOro Y npasieHUeM 3ApaBOOXPAHEHUsI U COLIMATIbHBIX
ciy>x0 CIIIA nomolHuKa cexpeTapsi 1o FTOTOBHOCTH M pearnpoBanuio. IIpaBurenscTso nmeer

OIIPEACJICHHBIC ITpaBa Ha HACTOALICC I/1306peTeHI/Ie.

YPOBEHb TEXHUKHU

[0003] ITo nanubM L{enTpa nmo kouTposto u npodunakruke 3adbonesanuii CIIIA (CDC),
exxeronHo B oxHux ToJbko CoenuHeHHbIx Illtarax mnpoucxonur 51000 cnydaes
BO3HUKHOBEHUS BHYTPUOONIBbHUYHBIX HHDekmi P. aeruginosa, npudem 6omnee 6000 (13%) u3
STUX MH(EKUUH MPOUCXOMAT OT IITAMMOB C MHOYKECTBEHHOM JIEKAPCTBEHHOW YCTONYHNBOCTBIO
(PE3UCTEHTHOCTBIO). DTO TmpUBOAMT B cpenHeM K 400 cMepTeNbHBIM CIOy4asM B TOI.
EBponeiickuii EeHTp MO KOHTPOJIKO U NpoduiIakTuke 3a00yeBaHUI MPUBOIUT eme OoJee
BBICOKHE 3HaYeHUs: 1o oueHkam, B 2009 roay nposeaeHo npuMmepHo 800000 nonoaHUTENbHBIX
nHeW B cranuoHape U BO3HUKJIO 10000 AOMONHUTENBHBIX CMEPTEIbHBIX CIy4aeB OT
yCTOWYMBBIX IITAMMOB P. aeruginosa. B Hacrosliee Bpems MOKa3aTellb MHOXKECTBEHHOMN
JIeKapCTBEHHON ycTOMYMBOCTH ans P. aeruginosa cocraBnser mnpumepHo 20%, u, Kak
oxkunaercs, k 2040 roxy on Bo3zpacret 10 30%.

[0004] CoBpeMeHHBIE CTIOCOOBI JieueHUst P. aeruginosa BKIOYAKOT [3-TaKTaMHBIE
aHTHOMOTUKU. HECMOTps Ha TO, UTO HEKOTOPBIE [3-TaKTaMHbIE AHTHOUOTHKU IEMOHCTPHPYIOT
MHOTOOOEINAIOIINE Pe3yJIbTaThl i1 Vifro, OONBIIMHCTBO HHUX, €CIU HE BCE, TEPSIOT
3¢ (eKTUBHOCTP BBHUIY BBICOKOW PpE3UCTEHTHOCTH B KIMHUYECKUX YCJIOBUsAX. [3-3a
COXPAHSIOMIENHCS PE3HUCTEHTHOCTH W TPEANONIAraeMoro YBEIWYeHUs HHPUIUPOBAHMS
pa3paboTka HOBBIX aHTHOAKTEPUAJBHBIX CPEICTB, OCOOEHHO TEX, KOTOPBIE HE IMOABEP KEHBI
WK €1a00 TOJBEP)KEHBbl BO3ACHCTBUIO MEXAaHHU3MOB PE3UCTEHTHOCTH, HAONOIAeMbIX B

HAaCTOAIICE BPEMS B KIIMHUKAX, ABJIACTCA BaKHOM HOTpe6HOCTI:>IO MEOULIUHBI.
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[0005] Hacrosiimee wn300peTeHHe OTHOCHTCS K AaHTUOAKTEPUATBHBIM COCOUHECHUSIM,
KOTOPBIE MOXKHO MIPUMEHSTD, CPEIH MPOYEro, AJis JIedeHHs OakTepranbHbix nHpeknuii. Takue

COEAMHEHUs TpesicTaBiIeHbl popmyJion I

!

o 0SOzH (py.

Wi ux papMaleBTHUECKU pUeMIeMbIMU cojisivy, Tae X, Y, R* R° u R® umeror 3Ha4eHus,
OlpeneNieHHble B HacTosimieM u300peTeHun. Takke NpeaokeHbl (GapMaleBTUIECKUe
KOMITO3HLIMH, COAepIKalue coenuHenns popmyasi L.

[0006] OnucaHHble B HACTOSALIEM  W300pPETEHHWH  COEAMHEHHUS  MPOSBJISIOT
aHTHOAKTEPUANIBHYIO AKTUBHOCTD U IEHCTBYIOT KaK MHTMONUTOPBI ITEHUIIMJUTHHCBSI3bIBAOLIIET O
Oenka 3 (PBP3), a B HeKOTOpBIX ciyuasix Takxke kak wHruOutopsl PBP1. Cwm., Hampumep,
Tabauubl 6 u 7.

[0007] OnucanHble B HacTosueM u3o0pereHun uHruOuropel PBP3 Take obnamaror
CYLIECTBEHHBIMHU YJIYYIIEHUSIMH il VIVO HO CPABHEHHIO C U3BECTHBIMH HHTHOUTOpamu PBP2.
Cwm., Harpumep, «npodunupoBanue in vivo nist uaruouropos PBP P. aeruginosa» B paznene
npuMepoB, a Ttaxxke Ha ¢gur. 1 u 2, roe [Ipumep 40 HacTOsAWEr0 ONUCaHUsl CPABHUBAIU C
unruouropom PBP2 (nmpenapar cpaBHenus 1). ETUHCTBEHHOE CTPYKTYPHOE Pa3sInune MEKAY
IIpumepom 40 u mpenapaToM cpaBHEHHUs | 3aKIIFOUAETCS B 3aMEHE aMUHOMETHIIA HA N-MeTHII-
aMHJIOKCUMHYO rpymiy. TeM He MeHee, penapart cpaBHeHHs | He ObLT aKTUBEH B OTHOIIEHUH
KJIMHUYECKOTO u3oysATa P. aeruginosa B MOIENH HEUTPONEeHUH Oenpa y MbIield (B 3TOM
UCCIIEIOBAHUH CTA3HC He ObLI JOCTUTHYT naxe npu Boszaeiicteuu 100% Bpemenu Boime MITK
(MUHUMAJILHOW TMOAABISIIOIIEH KOHIEHTpanuu)), Torma kak Ilpumep 40 Hacrosimero
n300peTeHns] MPOJEMOHCTPUPOBANT BBICOKYIO 3(p(EeKTHBHOCTh (CHIKeHHE Oojee yeM Ha 2
log(KOE/r) npu Bo3aeiicteuu 57% pemenu Boire MIIK).

[0008] Takxke ObLIO OOHApPYKEHO, YTO 3aMeHa KapOOHWIA OKCHMOM O0ecreduBaeT
ynydmeHue Onoxummudeckol aktuBHOCTH PBP3 u cHmkerne MITK anist rppaMoTpuiaTeIbHBIX
naroreHoB. CM., Hanpumep, AaHHbIE B TAOIUIAX 5-7, rie IPUBEICHO CPABHEHUE PE3YJIBTATOB,
MOJIyUEHHBIX JJIsl Mpernapara CpaBHEHUs 2, C pe3yjbTaTaMi, MOJYUYEHHbIMH AJsi OKCHMOB

COIJIACHO HACTOSIIIEMY H300PETEHHIO.
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[0009] Ha ¢ur.1 nokazana s¢pdextuBHOCT in vivo coeguHennss PBP2 (mpemapar
cpaBHeHHs 1) B OTHOWIEHWH KIMHHYecKoro msojsra P. aeruginosa (ARC6347, AmpCH,
PoxB+) B monenu HeliTponennu Oenpa y MbIIIeH.

[0010] Ha ¢ur.2 nokasana sddextuBHOCTs 17 Vivo coemuneHusi PBP3  cormacho
HacToseMy nsodbperenuro (mpumep 40) B OTHOIIEHUH KIIMHUYECKOTO U30JIsiTa P. aeruginosa

(ARC6347, AmpC+, PoxB+) B Moznenu HeliTporieHnu Oezipa y MbIIIeii.
MHOJAPOBHOE OIIUCAHHUE U30BPETEHUA

1. Obutee onucanue coeOuHenul

[0011] B ompeneneHHbIX BapuaHTax peajqu3allid HACTOsIIEe M300pEeTEeHHEe OTHOCUTCS K

coenuHeHnio popmybl I:

!

o 0SOH (py,

Wi ero (hapMaleBTUUECKU PUEMIIEMON COJH, TE:

X npencrasnser coboit H, CN, C(O)NR!R? NR!R? unu (C1-Co)ankun, HeoOsI3aTeqbHO
3amereHHbiit NHC(O)RE win NHS(O)NH»;

Y npencrasnser coboit NORY; umu R® u X coBMeCTHO ¢ aTOMamu, K KOTOPBIM OHH
NPUCOCIUHEHBI, O0pa3yrT 4-6-4JIeHHBIH TeTEePOLMKINI MM S-O-YJIeHHBIH TreTepoapui,
KaIIbI U3 KOTOPBIX HEOOS3aTENIbHO 3aMEIIeH OJTHOM Wit OoJiee rpynamMu, BHIOPAHHBIMH U3
(Ci-Ce)ankuma, C=0, C(O)OH u C(O)O(Ci-Cs)ankuna, rme yxkasanHblii (Ci-Ce)ankun
HeoOs13aTeNTbHO 3aMeleH OHOM min Oonee rpynmnamu, BeiopanabiMu u3 OH, (C1-Cs)ankokcu,
deHmna w 5-6-uJEeHHOro rerepoapwia, TIh€ YKa3aHHbIA S-O-4IEHHBIH TeTepoapui
HeoOsi3atenbHO 3ameneH NHy, NH(C1-Ce)ankunom u N((C1-Cs)ankmn)s;

R! u R? xaxnplii He3aBHCUMO MIPEACTaBIsAeT coboii Bogopon, uano, C(O)NH,, NHa,
OH, (Ci-Ce)ankokcu wmu (Ci-Cs) ankmin, HeoOs3aTeNIbHO 3aMEIleHHbIH OXHUM  HITU
HeckonbKkuMH R’

R3 nmpencrasnser coboit Bopopon, C(0)(C1-Ce)amxun, C(O)NRRE, SO,NH,, SO,0H

unu (C1-Ce)ankun, HeoOs3aTeNbHO 3aMeIleHHbIH onHuM Wi 6osee R7;
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kaxpii u3 R, R® u R® nesaBucumo npencrasnsiet coboii Bopopos, (C1-Ce)ankun uiu
C(O)NRR®, rne yxaszannsiii (C1-Ce)ankun ans R*, R3 u R® Heobs3aTensHO 3aMennen oqHAM
uu Gonee R7, mipu ycnoBum, 4To 1o MeHblieii Mepe onud u3 R* u R° npencrapaser coboii He
BONIOPO, M TIpH ycoBuy, uto R* u R® He mpuCyTCTBYIOT, KOria COOTBETCTBYIOLIUH aTOM
a30Ta, K KOTOpoMy TprcoennHenbl R* u R®, cBsi3aH ¢ cOceTHUM aTOMOM KOJIblia TOCPENCTBOM
JIBOMHOM CBSI3Y,

kaxaeiii R7 nesaBucumo BbiOpan u3 ranorena, OH, ORC, (Ci-Ces)ankokcu, CN, 4-6-
YJIEHHOTO  reTepolukImia,  S-6-uneHHoro  rerepoapwia,  (Qenmna, C(=NH)NH,,
NHC(=NH)NH;, NRYR¢, C(O)OH, C=NO(Ci-Cs)ankunNH,, NHC(O)(C:-Ce)ankuna,
C(O)NRYR®, SO:R! u S(O)R!| rme yxazaumbIii 5-6-ueHHBIH reTepoapun HeoOA3ATENHHO
3amerneH NH», a ykasannsiil Gpenun HeoOs3aTenbHO 3amerned NHa;

kaxpii 13 R?, R® RY u R® mesapucumo mpezcrasnser coboii sonopon, OH, (Ci-
Ce)ankun, (Ci-Ce)ankokcu, ¢enmn, OSO,OH, 4-0-uneHHbIH HUKIOATKWI, 4-0-uJIeHHBbIH
reTePOLMKIINI UM S5-O-uJIeHHBIM rerepoapu, rae kaxabiil u3 ykasaHHbIx (C1-Ce)ankuna u
(C1-Ce)ankoxen mnsa R? RP, RY u R® HeoOs3aTenbHO M HE3aBHCUMO 3aMEIIEHbI OHOH MM
6osee rpynnamu, BeiOpanabivu U3 OH, NH,, C(O)OH, C(0O)O(C1-Cs)ankuna, NHC(O)NHa,
NHC(O)NH(C1-Cs)ankuna, C(O)NH,, NHC(O)N((C1-Ce)ankmn),, NHC(O)(C1-C¢)ankuna,
NHC(O)ranoren(C1-Ces)ankuna, 4-6-4JIEHHOTO T€TePOLMKIINIIA, S-6-4JIEHHOrO reTepoapua,
NH(C1-Cs)ankuna u N((C1-Ce)ankun),, rae Kakablii U3 yKa3aHHbIX (eHuna, 4-0-4JIeHHOro
reTePOLHKIIIA, 4-6-4I€HHOrO LIMKJIOANKMIA U S-6-uneHHOro rerepoapmia mis R?, RP, RY u
R, u ykazaHHBIX 5-6-4jleHHOH HeoOs3aTenbHOM rerepoapuibHo rpymmbl st (C1-Ces)ankuna
u (C1-Co)ankokeu st R R®, RY u R® HeoOs13aTebHO M HE3aBHCHMO 3aMELIEHbI OHOH M
oonee rpynmamu, BbeIOpaHHBIMH U3 (Ci1-Cs)ankmma, NHz, NH(Ci1-Ce)ankuna u -N((Ci-
Co)ankun);

R® mpencraBnsier coboit ¢eHmn, HeoOs13aTeNbHO 3aMEINeHHBbI ONHON wWiu Oonee
rpynmnamu, BbiOpanHbIMH 13  C(=NH)NH;, C(=NH)NH(5-0-uneHHBII TreTepOLUKIIII),
C(=NH)NH(C-Cs)anxuna, NHC(=NH)NH,, -NRYR¢, C(O)NRR¢, SO,Rf u SOR! rme
ykazanHblii (C1-Ce)ankun B rpynne C(=NH)NH(C:-C¢)ankuna HeoOs3aTENIbHO 3aMelleH
onHol unmu 6onee rpynmamu, BeiopanHbiMu U3 NH», NH(C1-Ce)ankmna u N((C1-Ce)anmkun);

R npencrasnser co6oit Bomopon mnu (C1-Ce)ankur; u

R® mpencrasisier co0oit 4-0-4yieHHBINH TeTEPOLUKIINI, HEOOS3aTeTbHO 3aMEIIeHHBIN

onHoi mu 6onee rpynmnamu, BeiopanasME U3 C=0 u (C1-Ce)ankuna.

2. Onpedenenus
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[0012] IIpy ncnonp30BaHUM AJI ONMUCAHUS] XUMUYECKOM IPYMIbl, KOTOPask MOXET UMETh
HECKOJIbKO TOYEK PUCOeANHEHUs, nepuc (-) 0003HaUaeT TOUKY MPUCOEAHMHEHHS STOH IPYIIIIBI
K TIepeMEeHHOM, 1 KOTOpoi mpuBopuTcs ompenenenne. Hampumep, -NRIR® o3znauaer, uto
TOYKa MPUCOEUHEHUS JIJIs1 3TOM TPYIIbI HAXOIUTCS HA aTOME a30Ta.

[0013] TepMUHBI «TaJOTeH» W «rajioy», HUCIOJb3yeMble B HACTOSILIEM H300PETCHUH,
OTHOCSITCSI K aTOMy, BbIOpaHHOMY 3 (ropa (pTopo-, F), xnopa (xmnopo-, Cl), 6poma (6pomo-,
Br) u #tona (fiono-, I).

[0014] TepMuH «aKuU», UCTOJNB3YEMBIH OTHEIBHO WM KaK 4acTh Oojiee KPYITHOTO
(dparMeHTa, TaKOro KaK «aJKOKCH», «TaJlOTEHAJKWID» W TOMY IOAOOHOE, O3Ha4aer
HACBILEHHBIM OJHOBAJICHTHBIM YIVIEBOJOPOAHBIM paAuKal C NPSIMONM WIM Pa3BETBICHHOU
uenbto. Ecnu He yka3aHo WHOe, alKUibHAs IPYIIa OObIYHO CONEPKUT 1-6 aTOMOB yriepoa,
T.e. (C1-Ce)ankun. Mcnonbdyembiii B HacTosieM nzodperenun TepMuH «(C1-Ce)ankuabHasy
rpynmna obo3HavaeT pagukai, comepikamuid or 1 1o 6 aTOMOB yriepona B JMHEHHOM WIN
Pa3BETBIECHHOM PACMIONOKEHHUH.

[0015] TepMUH «rajoreHajJKkwi» BKJIKOYAeT MOHO-, MOJU- U NEePrajoreHajJKUJIbHbIE
IPYIIIBL, TIe FaJIOreHbl HE3aBUCUMO BBIOpaHsbl 13 (ropa, Xyopa, Opoma u Hoxa.

[0016] TepMuH «amKoKCH» O0O3HA4YaeT AJKHIbHBIA paJMKall, TPUCOSIUHEHHBIN 4Yepes
CBSI3bIBAIOINUI aTOM kuchopona, Hampumep, -O-amkun. Hampumep, «(Ci-Cs)ankokcu»
BKJIFOYA€T METOKCH, STOKCH, MIPOMOKCH U OyTOKCH.

[0017] Ecnun He yka3aHO MHOE, TEPMUH «IeTepOapwil» OTHOCUTCS K S-12-uneHHOMY
apoOMaTHYECKOMY panuKany, comepskamemy 1-4 rerepoaroma, BeiOpanHbix u3 N, O u S. B
HEKOTOPBIX CJIy4asix aTOMbl a30Ta B TeTepoapuyie MOTYT OBITh KBAaTE€PHU3OBaHBI. TepMUH
«TeTepoapuil» MOKET HCIONIb30BaThCS B3aHMO3aMEHSIEMO C TEPMUHAMU «TeTepOapUIIbHOE
KOJIBLIOY, «Te€TepOoapuiibHas IPpyInay UIu «reTepoapoMaTHUecKuil». I'erepoapunbHas rpynmna
MOKET OBITb MOHO- WM OUIMKINYECKOH. MOHOLMKJIMYECKUH TeTepoaprl BKIIOYAET,
HarpuMep, THSHWNI, (PypaHuI, TUPPOIUI, IMUIA30JIMIL, UPA3OIHII, TPUAZOIUIL, TETPA3OIHIL,
OKCa30JIUJI, U30KCA30JIMJI, OKCaIUa30InII, THA30IUI, N30THA30IWI, THAAUA30JIMI, TUPUANI,
NUPUAA3UHUT, MUPUMMINHWI, MUPAa3UHWI U T.A. bUllUKIN4Yeckue rerepoapuibl BKIOYAIOT
IPyNMbl, B KOTOPBIX MOHOLIMKIMYECKOE IeTepoapuiIbHOE KOJIbLIO KOHIEHCHPOBAHO C OJJHUM
win Ooyee apyIIbHBIMHU WJIM TE€TEPOAPHIIbHBIMU KOJbIIaMH. HeorpaHnymBaroImue mpuMepsl
BKJIFOUAIOT UHIOJHI, OEH300KCa30/II, OEH300KCOANA30JIMUII, UHAA30JIMI, OEH3UMUIA30JIHIL,
OeH3THA30MINI, XUHOJINIL, XHUHA30JIMHUI, XUHOKCAJIMHUT, MUPPONIONUPUIUHI,
MUPPOJNIONUPUMUANHNUI, MUPPOJONUPUINHII, TUEHONUPUIAUHWI, TUEHONMMPUMUANHUII,

WHJIOJIM3UHWI, TYPUHWI, HAQTHUPUAMHWI W OTepUAUHII. [IOHATHO, 4YTO, KOTAa yKa3aHbI

5
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HeoOsI3aTeNbHbIE 3aMECTUTENN B T€TEPOAapPWIIbHON TPYIIeE, OHM MOTYT IPHCYTCTBOBATH B
a000M 3aMeInaeMoM TIOJOXKEHWH W BKIIIOYAIOT, HANpHMEp, NOJOXEHHE, B KOTOPOM
yKa3aHHbIN reTepoapui NpUCOEIUHEH.

[0018] Ecnn He yka3aHO WHOE, TEPMHH «TeTepOLUKIID oOo3Hadaer 4-12-ujieHHoe
HaCBILIEHHOE WJIM YaCTUYHO HEHACBIIEHHOE IeTePOLIUKINYECKOe KONbLIO, cofeprkaliee oT |
10 4 rerepoaToMoB, He3aBUCHMMO BbIOpaHHbIX W3 N, O u S. TepMUHBI «Te€TEPOLHKI»,
«TE€TEePOLUKINI»,  (TE€TePOLUKINIBHOE  KOJBLO»,  «TeTEepPOLUKINYecKas  Ipymnmnay,
«TeTePOLMKINYECKUN (parMeHT» M «TeTepOLMKINYECKUH paguKan» B HACTOSIIEM
N300pEeTEHNHN HCTONB3YIOTCS B3aHMMO3aMEHsIeMO. YKa3aHHOE TIeTePOLUKINYECKOE KOJBIO
MOXET OBbITh MPUCOENNHEHO K OOKOBOH IpyTIIe MpH JIF0OOM rerepoaToMe Wil aTOMeE yTIIIepoaa,
€CJIM 3TO MPHUBOAMT K OOpPA30BaHMIO CTAOMJIBHOW CTPYKTYpPBI. | €TeponMKIniIbHAs Ipymnmna
MOXKET OBITh MOHOLMKIMYECKOH wiu Ounukinueckod. I[Ipumepbl MOHOLMKJINYECKHX
HACBILICHHBIX WM YACTUYHO HEHACBIIEHHBIX MeTePOLIUKINYECKUX PAJAUKAJIOB BKIIFOUAIOT, Oe3
OTpaHUYEHUS, TeTparunpodypaHu, TETPAaruAPOTUEHMUII, TETParuApONUpPAHUIL,
NUPPONUANHWI, MTUPPOIUAOHWI, TUNEPUAUHUI, OKCA3ONIUAUHII, TUIIEPA3UHUI, JUOKCAHUII,
AVOKCOJaHWI, MOP(QONMHWI, AUTHAPOPYPAHWI, IUTHAPOIUPAHMI, JUTHAPONHPHIUHIIL,
TETPAruAPONUPUAUHUIL, AUTHAPONUPUMUIUHNII, TEeTParuApONUPUMUINHU,
TUTUIPOOKCAAU3O0NI U TUTHAPOU30KCA30IWI. BULIMKINYeCKue reTepOLHKIMIbHbIE TPYIIIbI
BKJIFOYAIOT, HAlpUMep, HEHACBIIEHHbIE T'eTePOLIMKINYECKUE PaAUKaNbl, KOHACHCUPOBAHHbBIE
C JPYrMM HEHACBIIIEHHBIM MeTEePOLUKINYECKUM PAaIUKaIOM, LUKJIOATKUIbHBIM, apHUJIbHBIM
WIA TeTepOAPIIIbHBIM KOJBLIOM, Hampumep, OCH30QUOKCONWI, IUTHAPOOEH30INOKCHHMIL,
auruapoden3odypaHml 1 ToMy nmonooHoe. TToHATHO, YTO, KOTrAa yKa3aHbl HEOOs3aTeIbHbIC
3aMECTUTEIN B TIeTePOLUKIIIIIBHOW Tpymme, OHH MOTYT MpPHCYTCTBOBaTH B JIFOOOM
3aMeIlaeMOM TOJIOKEHUH U BKJIIOYAIOT, HANpUMep, IMOJIOXKEHHE, B KOTOPOM YKa3aHHBIN
reTepOLUKIINI PUCOETUHEH.

[0019] Hekotopble W3 ONUCAHHBIX B HACTOSIIIEM H300PETEHHWH COEAMHEHUH MOTYT
CYLIECTBOBATH B PA3JIMYHBIX CTEPEON30OMEPHBIX (hopMax. CTepeon3oMepsl - ITO COSAHHEHUS,
KOTOpbIE OTJIHYAIOTCSI TOJBKO IPOCTPAHCTBEHHBIM PACIOJOKEHUEM. DHaHTHOMEPHI
NPEACTABISIIOT COOOH  mapbl  CTEPEOM3OMEPOB, UbH 3€pKalbHbIE H300paKeHHs HE
COBMEILAIOTCA B MPOCTPAHCTBE, Hallle BCEro MOTOMY, YTO OHU COJEPKAaT aCHUMMETPHUYHO
3aMELIEHHBbII aTOM yIiepoja, KOTOpPbIM MAENCTBYET Kak XHUpalbHbIM LEHTpP. TepMuH
«IHAHTHOMEP» OTHOCUTCS K OXHOH MOJIEKYJIe W3 Mapbl MOJIEKYJI, NMPEACTABISIOIINX COOOH
3epKalibHble OTpaXeHUs APYT ApYyra, He COBMelllaeMble B MpOCTpaHCTBe. JluactepeoMepbl

NPECTABISIIOT COOOI CTepeon30Mepbl, KOTOPbIE COAepIKaT aBa WM OoJiee aCHMMETPHYHO
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3aMeUIeHHbIX aToMa yriepopa. CHMBON «*» B CTPYKTypHOH ¢Qopmyne oOo3HadaeT
NPUCYTCTBUE XHUPAITBHOTO YIIIepOAHOro meHtpa. «R» m «S» 00o3HauaroT KOH(HUTrypaLuio
3aMecTUTesIell BOKPYI OJHOIO MJIM HECKOJBKMX XHpPAJIbHBIX aTOMOB yriepoaa. Takum
obpazom, «R*» n «S*» 0003HA4aOT OTHOCUTEBHBIE KOHPUTYPALIUH 3aMECTUTENEH BOKPYT
OJIHOTO MJIN HECKOJIBKMX XUPaJbHbIX ATOMOB YIJIEpOa.

[0020] TepMuH «paueMaTy MM «paLeMH4YecKass CMech» O0O3HA4YaeT COeNUHEHHE
SKBUMOJISIPHBIX KOJMUYECTB ABYX SHAHTUOMEPOB, I7l€ TAKUE CMECH HE MPOSIBIISIFOT ONTUYECKON
AKTUBHOCTH, TO €CTh OHU HE BPALIAIOT IJIOCKOCTh MOJISIPU30BAHHOIO CBETA.

[0021] TepMuH «reomerpudeckuii n3oMep» 0003HAYAET H30MEPBI, KOTOPBIE PA3IMIAIOTCS
[0 OpPUEHTALUM aTOMOB-3aMECTUTENIEH MO OTHOLIEHWIO, HAIpUMEpP, K ABOMHOW yIJIepOA-
yIJIepOJHON CBsI3U, K OKCHMY, K OKCUMOBOMY 3(pHpY, K LMKJIOAJKUIBHOMY KOJIbIY WJIH K
OMLIMKINYECKON CUCTEME C BHYTPEHHHM MOCTUKOM. Atombl (oTiauuHble 0T H) Ha kaxmon
CTOpPOHE YIJIEPON-YIJIEPOAHON MABOHHON CBSI3M MOTYT HAXOAWThCsi B KOoHQurypaumu E
(3aMecTUTeN HAaXOAATCS Ha MPOTHUBOIOJOXHBIX CTOPOHAX YIJIEPOA-YIJEPOAHON IBOWHON
CBsI31) WK Z (3aMECTUTENIN OPUEHTHPOBAHBI HA OTHOM CTOpOHE). «R», «S», «S*», «R*», «Ey,
«Z», «CUHY», «AaHTIY, KLIUC» U «TPAHC» 0003HAYAOT KOH(PUTYPALIUH, OTHOCSIINECS K OCHOBHON
mojiekyjie. Korma ommcaHHOe B HACTOSIIIEM H300pPETEHUHM COENMHEHHE Ha3BaHO WU
U300pakeHO CTPYKTYpoil Oe3 yka3aHus KOHKPETHOW IeOMETPUYECKON H30MepHOU (HOpMBI,
clenyeT TMOHUMATh, YTO YKAa3aHHOE Has3BaHHE WM CTPYKTypa OXBaTbIBa€T OJUH
reOMETPUYECKHIT H30Mep, CBOOOAHBIM OT APYrUX TE€OMETPHYECKHX HM30MEPOB, CMECH
reOMEeTPUYECKUX H30MEPOB HJIM CMECH BCEX IeOMETPHUYECKUX H30MepoB. JlJii OKCUMOB U
MPOCTBIX OKCUMHBIX 3()HPOB MOXKHO HMCIOJIB30BaTh 0003HAYeHUs «Z» uin «E» u «cun» nnu
«ammuy.

[0022] Korma wm3o0pakeHa TOJNBKO CTPYKTypa, B ciydasix, korma NO-CBs3b OKcHMa
0003Ha4YeHAa KaK CIUIOIIHAS CBSI3b, TO 03HAYAET, YTO H300PaKEHHBIH Fr€OMETPUIECKHIA H30MeP
UMeeT YUCTOTy mo MeHbined mepe 60%, 70%, 80%, 90%, 99% wmu 99,9 % mo macce
OTHOCHUTENIBHO BCEX OCTaJbHBIX M30MepoB. UHCTOTa B MPOLIEHTAX MO OTHOLIEHUIO KO BCEM
OCTaJIbHBIM HM30MepaM MPEeACTaBisieT cOOOi OTHOLIEHHWE MacChl OJHOrO HM30Mepa K Macce
APYTUX H30MEPOB. AHAJIOTHYHO, B CIy4asix, Koraa o0o3HavyeH reomerpudeckuil nzomep NO-
CBsI3U OKCUMa (TO ecThb, E i Z), 3To 03Ha4aeT, 4To 0003HAYEHHBII FEOMETPHUYECKUI H30Mep
UMeeT YUCTOTy mo MeHbined mepe 60%, 70%, 80%, 90%, 99% wmmu 99,9 % mo macce
OTHOCHUTEJIbHO BCEX NPYTHX M30MEpOB. B ciydae onmMcaHHBIX B HACTOSIIEM H300pETEHHU

OKCHMOB BOJIHUCTast CBsi3b ( YVVV ) yka3plBaeT, 4YTO CTPYKTypa OXBAaTbIBa€T OIWH
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reOMETPUYECKUH H30Mep, CBOOOIHBIM OT JAPYrHX TE€OMETPUYECKHX W30MEPOB, CMECH
F€OMETPUYECKUX HM30MEPOB MJIM CMECH BCEX TE€OMETPUUECKHX H30MEPOB. AHAJIOTHYHBIM
obOpa3oM, B ciydasix, korma reomerpuueckuil mzomep NO-CBs3M OkcMMa He 00O3HaueH,
COCMHEHHE OXBATbIBAET OJWH T'E€OMETPUYECKH U30Mep, CBOOOAHBIA OT IPYrux
F€OMETPUYECKUX H30MEPOB, CMECH TE€OMETPUYECKUX H30MEPOB WJIM CMECH BCeX
reOMETPUYECKUX U30MEPOB.

[0023] CoennHeHUs 1O HACTOSIIIEMY U300PETEHHIO MOKHO MOJYYHTh B BUI€ OTIEIbHBIX
SHAHTUOMEPOB SHAHTHUOCMEUU(UUECKUM CHHTE30M WM OTAENATh W3 SHAHTHOMEPHO
oborameHHON cMecu. OObIUHBIE METOABI Pa3feNeHUs] BKIIOYAIOT B ceOs 00pa3oBaHUE CONU
CBOOOTHOTO OCHOBaHHUSI KaXKIOTO HM30Mepa M3 SHAHTHOMEPHOW Mapbl C HCIOJb30BAHUEM
ONTHYECKH AaKTUBHOM KHCIOTHI (C TOchenyomed (pakUMOHHONW KpHCTaUIM3alued u
BOCCTAHOBJICHHEM CBOOOJHOTO OCHOBaHMs), (OPMHUPOBAHUE COJH KHUCIOTHOH (HOpMBI
Ka)KJIOTO HHAHTUOMEpPA U3 SHAHTUOMEPHOM Mapbl C UCIONIb30BAHUEM OINTUYECKU AKTUBHOIO
amuHa (¢ mocnenywouei (HpakIMOHHONH KPUCTAJUIM3ALMEN U BOCCTAHOBJIIEHHEM CBOOOIHOM
KHCJIOTBI) ¢ OOpa3oBaHHEM CIIOKHOTO 3(upa WM aMuaa KaKIOro M3 SHAHTHOMEPOB W3
HSHAHTUOMEPHOH Maphl C UCTIOIB30BAHUEM ONMTHYECKU YUCTON KUCIOThI, aMHHA WK CIIHPTA (C
MOCJCAYIOUUM  XpOMaTorpauyeckuM  pasfeieHueM W yOAJIeHHEM  XHPAJbHOTO
BCIIOMOTATEJIbHOTO BEIECTBA) WITH pa3/ieieHue SHAHTHOMEPHOM CMECH UCXOTHOTO MaTepuasa
WM KOHEYHOrO TPOAYKTAa C HCIOJB30BAHUEM PA3JIMYHBIX XOPOIIO  M3BECTHBIX
xpoMatorpadguueckux MeTonoB. Kpome TOro, COeAMHEHHs MOXKHO TIONy4aTh B BHJE
OTJIENIbHBIX SHAHTHOMEPOB MyTEM pa3JeNieHHs] PALEMUYECKOW CMECH C TIOMOIIBIO OOBIYHBIX
METOJIOB XUPAIBbHOHN XpoMaTorpadum.

[0024] Korma crepeoxuMusi OMUCAHHOTO B HACTOSINEM H300PETEHUU COENMHEHUS
Ha3BaHa WM N300pa’keHa CTPYKTYPOH, HA3BAHHBIA WIIH N300PKEHHBIH CTEPEOH30MEDP UMEET
YUCTOTY MO MeHble Mepe 60%, 70%, 80%, 90%, 99% wunmu 99,9% no macce OTHOCUTEITBHO
BCEX JAPYIUX CTepeon3omMepoB. UHMCTOTa B MPOLEHTaX MO OTHOIIEHHIO KO BCEM OCTaJbHBIM
CTepeon3oMepaM MPEACTABIIsIeT COOOM OTHOIIEHWE MAacChl OHOTO CTepEeoH3OMepa K Macce
Opyrux crepeousoMepoB. Korma oguH SHAHTHOMEP HA3BaH WJIM HM300pake€H CTPYKTYPON,
n300pakKeHHBIN WJIH HA3BAHHBIH YHAHTHOMED UMEET ONTUYECKYIO YUCTOTY IO MEHBIIEeH Mepe
60%, 70%, 80%, 90%, 99% unu 99,9% no macce. OnrTuyueckast YUCTOTA B MPOLIEHTAX IO MAaCCe
npeacTaBsieT COOOM OTHOILIEHNE MAaCcChl SHAHTHOMEPA K Macce SHAHTUOMEPA TUTIOC Macca ero
ONTHYECKOTO U30MEPA.

[0025] Korma crepeoxuMusi OMUCAHHOTO B HACTOSIIEM H300PETEHUU COEIHHEHUS

Ha3BaHa WM H300pakeHa CTPYKTYpOH, M Ha3BaHHAas WJIH H300pake€HHast CTPYKTypa
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OXBaThIBaeT OoJiee ONHOTrO cTepeou3oMepa (Hampumep, Kak B IUACTEPEOMEPHON Tmape),
CJIEAyeT TMOHUMATh, YTO BKIIIOYEHBI OIMH W3 OXBATHIBAEMBIX CTEPEOHM30OMEPOB WM JHOOast
CMECh U3 OXBaThIBaEMBIX cTepeon3oMepoB. Kpome Toro, crneayer NOHHUMATh, HYTO
CTepeOn30MepHasi YUCTOTa HA3BAHHOTO WJIM M300PaKEHHOTO CTEPEOM30MEpa COCTABIIAET IO
MeHbLuen mepe 60%, 70%, 80%, 90%, 99% unu 99,9% no Macce OTHOCUTENBHO BCEX APYTUX
crepeon3omMepoB. B 3ToM ciydae crepeon3oMepHas YHCTOTa ONPEAEISIeTCs] MyTeM JIeIeHUs
oOmel Macchl CMECH CTE€PEOM30MEPOB, OXBAThIBAEMBIX YKa3aHHbIM HAa3BaHUEM WU
CTPYKTYPOIi, Ha OOLIHMiT BEC CMECH BCEX CTEPEON30OMEPOB.

[0026] Korma ommcanHoe B HacTosiieM W300pETEHHWH COEOUHEHHE HA3BaHO WU
n300paKeHO CTPYKTYpOIl 0€3 yKa3aHUs CTEPEOXUMHH, U YKa3aHHOE COeIMHEHHE UMEET O1H
XHUPAJbHBIA LIEHTP, CJIENYET NOHUMATh, YTO YKA3aHHbIE HA3BAHHUE WU CTPYKTYPa OXBATHIBAIOT
OJIMH SHAHTHUOMEP COEAMHEHMs, CBOOOAHBIH OT COOTBETCTBYIOLIETO ONTHYECKOTO M30MEpa,
paLeMHYecKOi CMEeCH COEIUHEHHUs] WIN CMeceil, OOOralleHHbIX OJHHM 3SHAHTHOMEPOM
OTHOCUTEJIBHO COOTBETCTBYIOIIErO ONTHYECKOrO H30MEpa.

[0027] Korma onucaHHOe B HACTOALIEM W300PETEHHUH COEIUHEHWE HA3BAHO WIIH
N300pake€HO CTPYKTYpoil Oe3 yKka3aHusl CTePEOXUMUH U, HAIPUMeEp, YKa3aHHOE COEINUHEHNE
uMmeer Oojiee OJHOrO XHUPAJIBHOrO LEHTpa (HampuMep, MO MEHbIIeH Mepe IBa XUPATbHBIX
LIEHTpa), CJenyeT MOHUMATh, YTO YKa3aHHbIC HA3BAaHWUE WM CTPYKTYpa BKJIOYAKOT OIHMH
cTepeonu3oMep, CBOOOIHBIN OT IPYTUX CTEPEOU30OMEPOB, CMECeH CTEPEON30MEPOB UITH CMecei
CTePEOn30MEPOB, B KOTOPBIX OAHMH HIN O0jiee CTEpeor30MEPOB OOOTAIeHbl OTHOCUTENLHO
APyroro crepeousoMepa (Ipyrux crepeon3oMepoB). Hampumep, ykazaHHbIe Ha3BaHUE WJIH
CTPYKTypPa MOTYT OXBAThIBATh OMH CTEPEOH30MEP, CBOOOIHBIN OT APYTHX ITUACTEPEOMEPOB,
cMecell CTepeoM30OMEpOB WIIM CMeCeil CTepeOM30MEepOB, B KOTOPBIX OOWH WIH Oonee
auacTepeoMepoB  OOOTralieHbl  OTHOCHUTEIBHO  JIPYIOro  jamactepeomepa  (APyrux
IUACTEPEOMEPOB).

[0028] Bce crepeousomMepsl B HACTOSIIIIEM H300PETEHHUH SIBIISTFOTCSI OTHOCHTETBHBIMU (TO
€CThb TPAHC-PallEMHUYECKUMH), €CITU TOJIBKO 3a 00o3HaueHnssMU R u S He cnenyer 3Be3nouka
(*), kak B IIpome:kyTounom coennnennu 29, Illpome:kyrounom coennnenun 30, llpumepe
40 wu Ilpumepe 41  Hampumep, Ha3Banue  «(4R,85)-8-((Z)-N'-rugpokcu-N-
MeTHIKapOaMuUMHIoNN)- 1 -MeTui-6-okco-4,8-nuruapo-1H-4,7-meranonupazono| 3,4-
e][1,3]onazenun-5(6H)-una rugpocynbdar» B Ilpumepe 1 o3Ha4UaeT, 4YTO COETUHEHHE
SABJISIETCS TpaHC-paneMuueckuM. Hampumep, Ha3zBanue «(4R* 8S*)-8-((Z)-N'-runpoxcu-N-

MeTHIIKapOaMuMuaonn)- 1 -metui-6-okco-4,8-quruapo-1H-4, 7-meranonupazono| 3,4-
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e][1,3]mnnazenun-5(6H)-una runpocynsdar» B Ilpumepe 40 o3HAYAaET, YTO CTEPEOXUMUS B
XUPATBbHBIX LIEHTPAX SBJISAETCS aOCONOTHOM.

[0029] Bce crepeousomMepsl B HACTOSIIIEM H300PETEHHUH SIBIISTFOTCSI OTHOCHTEIIBHBIMU (TO
€CTb TPAHC-PALIEMHUYECKHMH), €CIIH TOJbKO CTEPEOLEHTPbl COEAMHEHUs, KOrja OHHU
n3o0paxkeHbl, He oOo3HaueHbl kak R u S, kak B IIpomexkyTouHom coenmHeHHH 29,
IIpome:xxyrounom coeaunennn 30, Ilpumepe 40 wu IIpumepe 41. Hanpuwmep,
TBSO\IN \N—N
PN

H

N

N
N
O OBn o3Hauaer, 4TO CTEPEOXUMHUS SIBJIAETCS OTHOCHTENBHOM M COENMHEHHE

TBSO.,  N\_N
\NJ”"S A )
H N R
N\
SIBJIAETCS] TPAHC-PALIEMHYECKUM, TOTIA KaK O OBn o3Havaer, 4To cTEpEOXUMMS
siBJIsieTCst a0COMOTHOM, Kak 4R* 8S*.
[0030] Ecnu He yka3aHO MHOe, BCe TayTOMepHble (OPMbI COEOUHEHUH COTJIACHO
HACTOSIILEMY M300PETEHUI0 HAXOIATCS B Mpeenax o0bemMa HaCTOSIIEero H300peTeHHUsI.
[0031] CoenviHeHUsT MO HACTOSIIEMY HM300PETEHUI0 MOIYT IMPHUCYTCTBOBaTh B (hopme
(apMaLeBTHYECKH PUEMJIEMbIX COJiel. [ npuMeHeHHs B JIEKAPCTBEHHBIX CPEICTBAX COJU
COEAMHEHUI MO HACTOSALIEMY M300PETEHHIO OTHOCSATCS K HETOKCHYHBIM «(apMaleBTUYECKU
npUeMJIEMbIM COJsiM».  DapMaleBTUUECKH MpPUEMIIEMbIE COJIEBbIe (DOPMBI BKIIFOYAIOT
(apMaLeBTHYECKH PUEMJIEMbIE KHCIOTHBIE/aHUOHHBIE HJIH OCHOBHBIE/KATUOHHBIE COJIH.
[0032] TepMHuHBI «CYOBEKT» U «IALIEHT» MOTYT HUCIOJIb30BATHCS B3aUMO3AMEHSIEMO U
O3HAYAIOT MJIEKOIHTAIOIIEE, HYKIAIOIIeecs] B JICUEHUH, HAPUMEp, AOMAIIHUX JKHBOTHBIX
(Harmpumep, codak, KOLIeK U TOMY IOAO0HOE), CENbCKOX03HCTBEHHBIX JKUBOTHBIX (HAITPHMED,
KOpPOB, CBUHEH, Jomanei, oBew, KO3 W TOMy MOAOOHOE) W JaOOpPaTOPHBIX >KHBOTHBIX
(HampuMep, KpbIC, MBILIEH, MOPCKUX CBHHOK W TOMy mnonobHoe). OObMHO cyOBeKTOM
NpeAcTaBysieT COOOH YeIoBeKa, Hy KIAOIIErocs B JICUCHUH.
[0033] TepMHUHBI «MHTHOUPOBATH», KUHTMOUPOBAHHME» WM «HHTUOMPYS» BKIHOYAIOT
CHIDKEHHE NCXOIHOTO YPOBHSI OMOJOTHUECKONH aKTHBHOCTH MJIH MPOLECCa.
[0034] Hcnonp3yeMble B HACTOALIEM H300PETEHUH TEPMHUHBI «JICUYEHHUE» U «JICUUTHY

OTHOCATCA K O6paH.IeHI/II'O BCIIATD, O6J'I€F"I€HI/II'O, 3aACPIKKE HadaJa UJIN 3aMCJICHUIO Pa3BUTUA

3a00JIeBaHMS WU paCCTpOﬁCTBa WM OAHOT'O MJIKM HECKOJIBKHUX UX CUMIITOMOB, KaK OITMCaHO B
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JAaHHOM JIOKYMeHTe. B HEeKOTOpbIX BapHaHTax peATM3alUd HACTOSILIEr0 H300peTeHHs
JeYeHHe MOJKHO Ha3Ha4yaTh IIOCJE€ pPAa3BUTUS OMHOTO WJIM HECKOJBKHUX CHMITOMOB:
TEpareBTHUECKOe JIedeHne. B 1pyrux BapuaHTax peanu3aliy JIEIeHHEe MOKHO HA3HAYATh MPH
OTCYTCTBUU CUMNTOMOB. Hampumep, eueHre MOXXeT ObITh Ha3HAUYEHO BOCHPUUMYHBOMY
UHIUBHIAYYMY IO MOSIBJICHUS CHMIITOMOB (T.€. C y4eTOM UCTOPHH CUMIITOMOB H/WJIH C YYE€TOM
BO3/ICHCTBHS ONpPENETICHHbIX OpPraHWu3MOB WM APYrux (PaKkTOpOB BOCIPHUUMYHBOCTH):
npodunakTuueckoe sedeHue. JleueHne Takke MOXKHO MPOAOIDKATh IOCHIE YCTPaHEHUs
CHUMIITOMOB, HaIllpUMep, AJisl IPEAOTBPALIEHUS WIIH 331€P’KKH UX PELIUINBA.

[0035] Tepmua «3(pheKTUBHOE KOJMUYECTBO» WM «TepaneBTHYeCKH 3(P(PEeKTHBHOE
KOJINYECTBO» BKJIFOUAET KOJNYECTBO COENMHEHMs], OMMMCAHHOIO B HACTOSIIEM HM300peTeHuH,
KOTOPO€ BBbI3BIBAET OMOJIOTMHUECKMI WJIM MEIULMHCKUN OTBET y CyOBeKTa, HampHuMep,
CHIDKCHHME WJIM WHTMOMpOBaHME aKTUBHOCTH (pepMeHTa WM Oenka, CBA3aHHBIX C
OakTepuanbHONH WH(QEKUuel, yiydlleHHe CHMITOMOB OaKTepuaJbHOH WH(PEKUUH WiIn
3aMeIJICHHE WU 3a/IePXKKy NMpOorpeccupoBaHusi OakTepuanbHON mHpeKnu. B HexkoTophix
BAPUAHTAX PeaNN3alMU HACTOSIIEr0 N300peTeHNs BhIpaKeHHE «3(PPEKTHBHOE KOIMYECTBOY
BKJIIOYAET KOJMYECTBO COEIUHEHUs], OMMCAHHOTO B HACTOSIIEM H300pETeHUH, KOTOpOe MpU
BBeIeHUHU CYOBeKTY 3PP EeKTHBHO MO MEHBLIEH Mepe YaCTHYHO O0Jieryaer, MHruOupyeT u/uiu
ocnabnser OakTepuanbHyr0 HHpeKuur wid uHruoupyer PBP3, w/unm ymeHbinaer wam
UHTUOUPYeT pOCT OakTepuil, pasMHOXKEHUE WM OaKTEPHATIbHYIO HArpy3Ky OakTepwii y
cyObekTa.

[0036] TepmuH "(hapmMaLieBTHHUECKH PUEMIIEMBIH HOCHTENb» OTHOCUTCS K HETOKCHYHBIM
HOCHUTEJISIM, aJbIOBAHTAM WJIM HATIOJHUTEIISIM, KOTOPBIE HE Pa3pyIIaloT (GapMaKOJOTHIECKYIO
AKTHBHOCTb COEIMHEHHs, C KOTOPHIM OHU MPHUTOTOBJEHbL. DapMaleBTHYECKU MPHEMJIEMbIE
HOCHTEH, abIOBAHTHI WM HATOJHUTEH, KOTOPbIE MOKHO MPUMEHSTh B KOMITO3HLIHUSIX 10
HACTOSIIEMY H300pPETEHHIO, BKIIFOYAIOT, HO HE OTPAHHYUBAIOTCS MMM, OPTaHUYECKHE WJIH
HEOPraHMYECKHEe HOCHUTENIHM, HANOJHHUTENH WU  pa30aBUTENH, MOOXOASIIUE  JUIS
(bapMareBTHYECKOrO MPUMEHEHHSI.

3. Onucanue npuMepHsvixX COCOUHECHIULIL

[0037] B mnepBom BapuaHTe peanM3alMH HACTOALIEe HM300PETEHHE OTHOCUTCA K

coenuHeHnro Gpopmyibl I:
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WY ero (papMaeBTUYECKH IPUEMIIEMOH COJIH, TP 3TOM NEPEMEHHBIE SBIISFOTCS TAKUMH, KaK
OMMCAHO BBILIE.

[0038] Bo BTOpOM BapmaHTe peanM3alii HACTOSLIEro M300peTeHuss Y TpPeaCTaBisieT
coboit NOR? B coemunennu gopmynnt I, a R? 1 X, cOBMECTHO ¢ aTOMaMH, K KOTOPbIM OHM
MPUCOEANHEHBI, 00pa3yIOT 4-6-UJIeHHbIN TeTEePOLUKIINII, He00sA3aTeIbHO 3aMEI€HHbIA OTHON
win Oonee rpynnamu, BeiOpaHHbIMU U3 (C1-Ce)ankmna, C=0 umu C(O)OH, rne ykasanHbIi
(C1-Ce)ankun HeoOs13arenbHo 3amemied OH, heHnnom wim 5-6-4eHHbIM TeTepoapuiiom, mpu
5TOM YKa3aHHbBIH S5-O-4JIeHHBbIH rerepoapui HeoOs3aTenbHO 3amerneH NH, u mpu sTom
OCTaJIbHbIC TEPEMEHHbIE SIBJISIFOTCS TAKMMH, KaK OMNMCaHO Bbime it ¢opmynsl L
AnbrepHatuBHo Y mpencrasnser coboii NOR® B coemunenun dopmynsr I, a R u X
COBMECTHO C aTOMaMH, K KOTOPbIM OHH MPHCOEOUHEHbI, 00pasyroT 4,5-murunpo-1,2.4-
OKCaaua3os Wi 4,5-TUruapor30KCa3ol, KOKAbIH U3 KOTOPBIX HEOOS3aTeIbHO 3aMEIIeH OTHOU
wiu 6onee rpynnamu, BbiOpanHbiMU U3 (C1-Cs)ankuna, C=0 wmu C(O)OH, raoe ykasaHHbIH
(C1-Cy)ankun HeoOszaTenpHO 3amenieH OH, heHUIoM Wil THA30JIUIIOM, TP 3TOM YKa3aHHBIH
THa3oMT HeoOs3aTenbHO 3amenieH NHz, M mpu 3TOM OCTajIbHbIE MEPEMEHHBIE SIBIISTFOTCS
TAKMMH, KaK OMUCAHO BbIme 1y1st popmyer L.

[0039] B Tperbem BapuaHTe peanH3alMM HACTOSINEr0 H300peTeHHs! yKa3aHHbINH 4-0-
uneHHbI mukaoankun s R? RP RY u R B coenunennn dopmynsl I npencrasmnser coboii
LUKJIOTeKCUI W YKa3aHHbIH 4-0-wieHHbI rerepouukiana ansi R mpencrasnser coboi
MUINEPAa3UHUI, IPU 3TOM OCTAJIbHbIE TIEPEMEHHbIE SBISIOTCS TAKUMHU, KaK OMHUCAHO BBILIE IS
¢dopmysl I i BO BTOPOM BapuaHTE pean3aluy HACTOSIIErO H300PETeHHU .

[0040] B derBeproM BapmaHTe peaNn3alUU HACTOSINEr0 H300pETEeHHUs] COEAMHEHUE

dbopmyinsl I npencrasnsier codoit coenuaenne ¢opmysl la:
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WU ero (papMareBTHYeCKU PUEMIIEMYIO COJIb, TAE:

X npenctapnser coboit H, CN, C(O)NR'R? NR'R? umu (C1-Ce)anku,

kaxaeii 13 R' u R? nHesasucumo npezcrasnsier coboii Bomopon, muano umu (Ci-
Ce)ankuji, HeoOs3aTe IbHO 3aMEIeHHbIH onHUM unu 6onee R7;

R’ npencrasnsier coboit Bonopon unu (C1-Ce)ankus, HeoOsS3aTeNbHO 3aMelleHHbII
onHUM i 6onee R

kaxbiii 13 RY, R® u R® nesasucumo npencrapmser coboii Bomopon, (C1-Ce)ankun umm
C(O)NR®R®, rne ykasannsiii (C1-Co)anxun as R*, R® u R® Heobs3aTensHO 3aMeleH OqHIM
unu 6osee R7, mipu ycnosuu, 4o no menbineit Mepe onun u3 R* u R® npencrasnser coboii He
BOZIOPOA, M MpH ycioBuM, uto R* u R’ He MpUCYTCTBYIOT, KOria COOTBETCTBYIOLIMI aTOM
a30Ta, K KOTOpoMy TpucoenuHennbl R* u R, cBs3aH ¢ coceTHUM aTOMOM KOJIbla TOCPECTBOM
JIIBOHHOM CBSI3H,

kaxaelii R7 HesaBucumo BbIOpaH u3 rajorena, OH, ORS, (C1-Ce)ankokcu, CN, 4-6-
YJIEHHbIM  TeTepOUKINIa,  S5-0-uneHHOro  rerepoapuia,  ¢enuna, C(=NH)NH,,
NHC(=NH)NH_, NRR¢, C(O)NRR¢, SO,R u S(O)RF;

kaeiii w3 R?, RP, RY u R® mesasucumo npencrasmsier coboii Bogopon, (C1-Ce)ankm,
(C1-Ce)anmkokcy, ¢eHun, 4-6-4IeHHBIH TeTePOLUKIIII WU S-O-4JIeHHBIH TeTepoapuiI, rie
kaxabiit 13 ykasanHabix (C1-Cs)ankuna u (Ci1-Cs)ankoxen aaa R?, R, R u R® neoGsazarensHo
U HE3aBUCUMO 3aMelleHbl ONHON wiu Ooyee rpymmamu, BeiOpanHbIX U3 NH, NH(Ci-
Co)ankmna u N((Ci-Ce)anmkmi),, U rie KaKIblii W3 yKa3aHHbIX (eHmna, 4-6-4JIeHHOro
reTepOLMKIIIA M S5-6-uneHHoro rerepoapuna mma R? R°, RY u R® meobs3arensHo u
HE3aBUCHUMO 3aMelleHbl OHON muiu Oojiee rpynmnamu, BeiOpaHHbIMU U3 (C1-Ce)ankuna, NHo,
NH(C1-Cs)ankuna u N((C1-Ce)ankmn);

R® mpencrasnser coboii ¢ernn, HeoOsA3aTeNbHO 3aMeINeHHBIH ONHOW Win Oonee
rpynmamu, BbiOpaHHbIMH U3 C(=NH)NH», C(=NH)NH(C-Cs)ankuna, NHC(=NH)NH,, -
NRIR®, C(O)NRUR?, SO:R! u SOR, rne ykazannwiii (C1-Co)ankun B rpynne C(=NH)NH(C-
Ce)ankuna HeoOs3aTENIbHO 3aMEIIeH OMHOW Wi Oojiee rpymmamu, BbIOpaHHbIME U3 NHp,

NH(C1-Cs)ankuna u N((C1-Ce)ankun)y; u
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Rf npencrasnser coboii Bomopon umu (C1-Ce)anku.
[0041] B msitom BapuaHTe peanu3zanuy HACTOSIIIEro U300peTeHus: CoequHeHHe (HOPMYJIbI

I mpencrasnsier coboii coenqunenue Gopmyss I1:

N\
o OSO3H (1)

Wi ero (papMaueBTUYECKU IMPHEMIIEMYIO COJIb, TA€ NEPEMEHHBIE SIBIISIOTCS TaKUMH, Kak
ornucaHo Beire s popmysl I umu La.

[0042] B mectoM BapuaHTe peanu3alMM HACTOSIIEr0 H300pEeTeHHs] COETUHEHUE

dbopmyssl I npencrasnsier coboii coenunenue popmybi I

wii ero (papMaLeBTUYECKH MPHEMIIEMYIO COJb, TA€ MEPEMEHHBIC SIBIISIIOTCS TaKUMH, Kak
onucaHo Baie s popmyier I umu la.

[0043] B cenpMOM BapHaHTE peanu3alliid HACTosmIero msobpereHns R B moboit us3
dopmyn I, Ta, II wim III npencrasnsier cobdoit Bomopon wiu (Ci1-Ce)anmkun, HeoOs13aTeNbHO
3aMELICHHbI aMUHO, MPH 3TOM OCTAJIbHbIE NIEPEMEHHBIE SIBJISTFOTCSI TAKMMH, KaK OIMHCAHO
Boime anst popmynsl I unu Ia. AnstepHatusno R® B moGoit us ¢popmyn I, Ia, II umu III
npeAcTaBisieT coOOH BOAOPOA, MPH 3TOM OCTAIbHBIE TEPEMEHHBIE SIBIISIIOTCS TAKUMH, KakK
onucaHo Boite 15t popmyier I vmm la.

[0044] B BOCHMOM BapHaHTe pealn3allid HacTosmero usobperenus R! B moboit u3
dopmyn I, Ia, II unu III mpencrasnser coboii Bomopox u R? mpencrasaser coboit (Ci-
Ce)ankuin, pu 3TOM OCTaJIbHBIE MEPEMEHHBIE SIBIISFOTCS TAKUMH, KAaK OIMMCAHO BBILIE IS
dopmynsl I mnm Ia wam B ceapMOM BapHaHTE peANM3aALUU HACTOSIIETO H300PETEHHS.
Anbrepratusao R! 8 mo6oii u3 popmyn I, Ia, IT unu III npencrasnser coboii Bogopon u R?

NpeaACTaBJIACT coboii MCTUJI, TPU 3TOM OCTAJbHBIC TMEPEMCHHBIC SABJIAKOTCA TAKUMH, KakK
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onucaHo Bbiie st Gopmyiel I uinn Ia wiu B ceqpMOM BapuaHTe peau3alii HACTOSIIErO
u300peTeHus.

[0045] B neBsitom BapuaHTe pean3aiiy HACTOSIIETO H300pEeTeHUs KX IbIH 13 R'uR’sB
nroboii u3 popmyi I, 1a, I wum I npencrasisitor codoit (Ci-Ce)ankui, mpu 3TOM OCTaIbHBIE
NIepEMEHHBIE SIBJISIFOTCS TAKMMH, Kak ornucaHo Bbime st popmysisl I v Ia unu B cenpmom
BapMaHTe pPeaqu3allid HACTOSIIEro M300peTeHus. AnbTepHaTMBHO Kasxkabii u3 R' u R* B
nroboii u3z ¢popmyn I, Ia, II umn Il mpexncraBnsier coOOM METHII, TIPU 3TOM IMEPEMEHHbBIE
SIBJISTFOTCSI TAKUMH, KaK ONMucaHo Bbime st popmysbl I wnu Ia wnu B cenbMoM BapuaHTe
peanu3ay HaCTOSIIIEro N300 peTeHus.

[0046] B necsarom BapumaHTe peanuzali HACTOSIIEr0 H300PETeHHUs COEANHEHUE

dbopmyibl I wnu Ia npeacrasnsier coboit coenunenue Gpopmyisl I win V:

R30 4 R30 R5
N—-N
R1 ) /I/,, (ﬁ; R1\ ) ///n @7
O OSO3H (IV) wm O 0803H (V)

nin ero q)apMaLIeBTI/I"IeCKI/I MPpUEMIIEMYKO COJIb, TA€ MECPEMCHHBIC SABJIAIOTCA TaKHMH, KakK
OIMHUCAHO BBILIIC OJIs1 q)OpMy.HbI I nnn Ia, HJIn B C€AbMOM, BOCBMOM, ACBATOM HJIN ACCATOM
BapHAHTE pear3alni HACTOSIIEr0 H300PETeHNSI.

[0047] B oMHHALATOM BAPUAHTE PeAM3aAMHI HACTOsIIero n3ooperenus R® B moboit u3
dopmyn I, Ia, IL IIL, TV wnu V npexacrasnser coboii Bogopox, -C(O)NRR® umn (C1-Ce)ankm,
HeoOs13aTenbHO 3aMerneHHbit OR®, mpu 3TOM OCTabHBIE TEPEMEHHBIE SIBJISIOTCS TAKUMH, KaK
OIMHUCAHO BBINIC OJIA q)OpMy.]'IbI I vou Ia unu B C€AbMOM, BOCbMOM HIJIM ACBATOM BapUAHTE
peanu3aliy HaCTOSIEro N300PETEeHH .

[0048] B nBeHannaTom BapHaHTe peaju3alliu HACTOsIIero n3obperenus R? B modoii u3
dopmyn I, Ia, IL IIL, IV umu V npencrasisier coboit Bomopoxn; R npencrasnser co6oit 5-6-
YIEHHBIH reTepoapui, HeoOs3aTeabHO 3aMerneHHblid ogauM miu oonee (C1-Ce)ankuiaom nimm
(C1-Ce)anmkmiiom, HeobszarenpHO 3amemeHHbIM -OR u R® mpencrasnser coboii ¢enmn,
HeoOsi3atenpHO  3amerneHHblt  -C(=NH)NH(C-Cs)ankunNH,, npu 3TOM OCTajibHbBIE
NEPEMEHHDBIC ABJIAOTCA TAKUMH, KaK OMUCAHO BBILIC OJIA (I)OpMy.IIbI I v Ia unu B CECIAbMOM,
BOCBMOM, JEBSITOM HJIM OJUHHAALATOM BapUaHTE PeaU3alMy HACTOSILIEr0 H300peTeHHs.
AnsrepratusHO R? B mroboit uz popmyn L, Ia, 1L, 1L IV win V npencrasisietr coboii Bogopon

u R® npencrasnser coboii mupasonun, HeoOA3aTeNbHO 3aMeleHH bl onHuM 1in 6omee (Ci-
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Cﬁ)aJ'IKI/IJ'IOM, IPpU 3TOM OCTAJIbHBIC IEPEMECHHBIC SABJIAKOTCA TAKUMH, KaK OIMMCAHO BBILIC IAJIsA
(I)OpMy.]'IbI I nm Ia um B CCAbMOM, BOCBMOM, JACBATOM WJIM OAWMHHAALIATOM BAPUAHTC
peann3ay HaCTOSIIEr0 N300 peTeHNSI.

[0049] B TpuHagmaroM BapHaHTe peanu3aliy HACTOSILIEr0 M300pETEHHs] COESAMHEHUE
¢dopmyiel I wnu Ia npeacrasinsier coboit coenunenue Gpopmyiisl IV:

R4
\

HO
\i\l \
R1\ N )/’h,, \
|
RZ N

N
o “0SOH (),

W ero (papMaLeBTHYECKH TPUEMIIEMYIO COJIb, IPH TOM MEPEMEHHbIE SIBJISIOTCS TAKHMHU, KaK
ornucano Bbie 1t Gopmyds! I wn Ia wim B BOCBMOM WIIH I€BATOM BapHAHTE peasiu3aliiu
HACTOSIIEro H300peTeH s

[0050] B 4eThIpHALIATOM BapHaHTe peau3aliuy HacTosero usobperenus R* B moboii
u3 gopmyn I, Ia, IL, IIL, IV, V uma VI npencrasnser co6oit C(O)NRR® umn (C1-Ce)anku,
Heobs3aTenbHO 3amemmenHelii NHy; R? mpencrasmser coboii Bogopoxn; R npencrasnser coboii
(C1-Co)ankuyn, HeoOsi3aTenbHO 3amelneHHbli NH», mpu 3TOM oOCTajibHbIE MEPEMEHHbIE
ABJIAKOTCA TAKUMH, KaK OIMHCAHO BBILIEC AJIA (bOpMy.Hbl I viu Ia vy B BOCBMOM MJIU JACBATOM
BapMaHTE PeaNM3alluy HACTOSIIEro u3oopereHus. AnbrepHatusHo R* B mo6oii u3 popmyn I,
Ia, II, III, IV, V wmu VI npencrasnsier coboii (Ci-Ce)amkui, mpu 3TOM OCTabHBIE
NMEPEMEHHDBIE ABJIAIOTCA TaKMMHU, KaK OIMHUCAHO BBILIC JIA (bOpMy.]IbI I nnu Ia unu B BOCBMOM
WIN ICBATOM BapHAaHTE PEAM3aLUU HACTOSIIEro M300peTeHus. B apyroMm ajibTepHATHBHOM
cnygae R* 8 moboit us popmyn L, Ia, IL IIL IV, V unu VI npencrasiser coboii METUI, mpu
OTOM OCTaJIbHBIC MEPEMEHHDBIC ABJIAOTCA TAKMMHU, KaK OIMMCAaHO BbIIEC OJIA (I)OpMy.]'IbI I umu Ia
WK B BOCBMOM HJTH JICBSITOM BapHaHTE Peajn3alii HACTOSILIEr0 H300pETEeHus..

[0051] B nsTHanmarom BapuaHTe peajM3aldd HACTOSINErO M300pEeTEeHUs COSAMHEHHE

dbopmynel I unu Ia npencrasnser codoit coenunenue Gpopmyisl VII:

5
HOL /R
L0
R1\ '}l J//l/,, /
RZ N
N\
) OSOzH (VID),
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WK ero (papManeBTHIECKH MPUEMIIEMYIO COJIb, ITPH 3TOM MIEPEMEHHBIE SIBJISIOTCS] TAKUMH, KaK
onucaHo Bbie st Gopmyael I nnm Ia niam B BOCBMOM HIIH AEBSITOM BapHAHTE PeaT3aLin
HACTOSIIIETO M300pETeHMSI.

[0052] B 1ecTHaALATOM BAPUAHTE PeaTu3alii HACTOAIIEro usobperenus R B moboii u3
dopmyn I, Ia, I1, IIL, IV, VI umu VII npexcrasnser coboit C(O)NRR® umn (C1-Ce)ankm,
HeoOs3aTenbpHO 3amemennbii NHy; R? npencrasmser coboii Bomopox; R® mpencrasnser coboit
(C1-Co)anmkmn, HeoOsi3aTenbHO 3amelieHHbld NHj, mpu 3TOM OCTajbHblE INE€PEMEHHBIE
ABJISTFOTCS] TAKUMM, KaK ONMucaHo Bbimme s Gopmyiel I wnn Ia vy B BOCBMOM HITH 1€BATOM
BapHaHTe pealM3alii HACTOSIIEro n30opeTeHus. AnsrepHaTusHo R° B 10601 13 Gpopmyin I,
Ia, II, I, IV, VI wm VII npencrasnser coboii (Ci-Ce)ankun, mpu 3TOM OCTaJIbHbBIE
NepEeMEHHbIE SBJIAIOTCA TAKUMH, Kak OnucaHo Bbime s Gopmyssl I nnm Ia wnu B BoceMoM
WM JIEBSITOM BapUaHTE PeaM3ally HACTOsIIero u3odpereHus. B npyrom anbTepHaTHBHOM
cnyuae R B mo6oit u3 popmyn L Ia, IL IIL IV, VI unu VI npexcrapaser coboii MeTHII, Npu
5TOM OCTaJIbHBIE IIEPEMEHHbIE SBIIIIOTCS TAKUMH, KaK ONMUCAHO Bbiwte st popmyiel I wnu Ia
WJIM B BOCBMOM HJTH JIEBSITOM BapUaHTE PeaM3alii HACTOSIIEr0 H300pETeHusL.

[00S3] KonkperHeie npumepsl coeauHeHUN mnpuseneHsl B pasgene «lIpumepsr». B
HacTosiIIee M300peTeHne BKIIIOYEHBI TaKkke (hapMaleBTHYECKH MPUEMIIEMBIE COJIH, a TaKXkKe
HeHlTpasibHbIe POPMBI YKA3aHHBIX COSTUHEHUH.

4. Ipumenenue, cocmas u eéedenue

[0054] OnucaHHble B HACTOSIIEM HM300pPETEHUH COETUHEHUS MOKHO TMPUMEHSITh st
JeueHnst OaKTepUaIbHBIX MH(EKIHI, BBI3BAHHBIX ATHIIMYHBIMH WM TPAMOTPHULATEIbHBIMU
OaktepusiMu oHOTO WK Oosee BUIOB. I pamoTpuuaTeNnbHble OAKTEPHH BKJIIOYAKOT, HO HE
OTpaHUYMBAIOTCS WMH, chenywoiue:. Haemophilus influenzae, Acinetobacter baumannii,
Burkholderia spp. Citrobacter spp., Escherichia coli, Enterobacter spp., Pseudomonas
aeruginosa, Klebsiella spp., Stenotrophomonas maltophila, Francisella tularensis, Yersinia
spp., Salmonella spp., Shigella spp., Legionella spp. u Neisseria gonorrhoeae. ATunuyHbie
OakTepuH BKIIIOYAIOT, HO HE OrPAaHHYUBAIOTCS UMH, cienyrowmue: Mycoplasma pneumoniae,
Chlamydophila pneumoniae, u Legionella pneumophila.

[00S5] B HEKOTOpBIX acrekTax yka3aHHblE OAKTEPHH YCTOHYMBBI K OJHOMY WJIH Oolee
aHTHOAKTEpUANbHBIM CPENCTBAM, OTJIMYHBIM OT COCOUHEHWH, OMHMCAHHBIX B HACTOSIIEM
n3o0pereHnn. BpIpaeHHe «PE3UCTEHTHOCTbY U «AHTHUOAKTEPHAIbHAs PE3UCTEHTHOCTH»
OTHOCHUTCSI K OaKTepHsiM, CIOCOOHBIM BBIIEPIKUBATh BO3AECHCTBUE OJHOTO MIIM HECKOJIBKUX
aHTHOAKTepUANbHBIX CPEACTB. B ONHOM acrekTe COeAMHEHHs, ONMHCAHHBIE B HACTOSIIEM

I/1306peTeHI/II/I, MOKHO MNPUMCEHATH AJIA JICUCHUSA 6aKTepI/IaJ'H:>HI>IX I/IH(I)GKLII/II\/'I, BBI3BAHHBIX
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IPaMOTPHLIATEIbHBIMU OAKTEPUSIMUA WJIM YCTOMYMBBIMUA IPAMOTPHLIATEIbHBIMUA OAKTEPUSIMH.
B npyrom acrnekTe coenMHEHUS], ONMCAHHbBIE B HACTOSIIEM H300pETEHUH, MOXKHO MTPUMEHSTh
1T IedeHnst OakTepraibHbIX HH(EKINI, BbI3BAaHHBIX Lnterobacteriaceae, Takumu Kak L. colli,
K. pneumoniae n Acinetobacter Spp. B elue oqHOM IONOJIHUTEIBHOM aCMEKTe COCIUHEHMUS,
ONUCAaHHBIE B HACTOSIIEM H300PETEHHH, MOXKHO MPUMEHSTH MU JIeYeHUs] OaKTepHabHBIX
uH(eKUn, BbI3BaHHBIX P. aeruginosa, A. baumannii wniu Enterobacteriaceae, a Taxxe
¢dbopmMamu, yCTOWIMBBIMH K aHTHOAKTEPHAJIBHBIM CPECTBAM. B ele 0gHOM OMOITHUTETbHOM
acIieKTe€ COEIMHEHUs, ONMCAHHBIE B HACTOALIEM H300PETEHUH, MOKHO HPUMEHSTH IS
JeueHuss OakTepuanbHbIX HWH(EKUMH, BBI3BaHHbIX F. aeruginosa, a Taxxe (Gopmamu,
YCTOMYMBBIMU K aHTUOAKTEpUANbHBIM cpencrBaM. Hampumep, MeXaHH3MbI yCTOHYMBOCTH Y
rpaMOTPULIATENIbHBIX OAKTEPHH BKIIOYAIOT, HO HE OTPAHUYHMBAIOTCS MMH, HKCIPECCHIO -
JIAKTaMasbl PACIIUPEHHOTO CIIEKTPa, HKCIPECCHUI0 METauo-P-laKkTamasbl, 3KCIPECCHIO
kapOaneHemasel, Mytaruio JJTHK-rupassl, MyTauuio mopuHa, CBEpX3KCIpeccHto 3P QIIroKCHON
CHCTEMbI, MOAU(UKALHIO JIMIIONOINCAXaPUAOB U dKcripeccHio Metuiasbl 16S pPHK.

[0056] B onHOM acniekTe HacTosIero n3o0pereHus OakTepuanbHasi HHOEKLHs, KOTOPYIO
Je4aT COeAMHEHUSMH COTJIACHO HACTOSIIEMY M300PETeHHUIO, BbI3BaHA IPAMOTPHLIATEIbHBIMU
Oaktepusimu. B npyrom acmekTe HaCTOsLIEro HM300peTeHHsi OakTepuanbHash WHQPEKLHs,
KOTOPYIO JIeYaT COETMHEHUSIMU COTJIACHO HACTOSILIIEMY H300peTeHHIO, BbI3BaHa F. aeruginosa,
A. baumannii, E.coli wviu K. pneumoniae w npyrumu Enterobacteriaceae. B crnenyromem
aCIeKTe HACTOSALIEer0 U300peTeHus OaKkTepruanbHas HHPEKIUs, KOTOPYIO JIeYaT COeNUHEHHSIMU
COTJIACHO HACTOsIIIeMY U300pEeTEeHUI0, BbI3BaHa P. aeruginosa. B npyrom acrekte HaCTOSIIEro
uzoOpereHus OakTepuanbHas WHQPEKIMs, KOTOPYK Jie4aT COENMHEHUSMU COTJIACHO
HACTOSIIEMY H300PETEHHIO, BbI3BAaHA IPAMOTPHLATENbHBIMU OAKTEPHSMH, YCTOHYUBBIMU K
aHTHOAKTEpUANbHBIM ~ CpPEeICTBAM. B ApyroM acmekre HACTOSALIEr0  HM300peTeHHs
OaktepuambHast HMHQEKUUs, KOTOPYK JiedaT COEOUHEHUSMH COTJIACHO HACTOSLIEMY
U300pEeTeHnI0, BbI3BaHA IITAMMOM P. daeruginosa, yCTOWYHMBBIM K aHTHOAKTEPUAIbHBIM
cpeactBaM. B eme omHOM acmekTe HACTOALIEro M300peTeHus: OakTepuabHasi WHQPEKIHs,
KOTOPYIO  JiedyaT COEAMHEHUSIMH COTJIACHO  HACTOSIIEMY HM300PETEeHHIO, BBbI3BAaHA
Enterobacteriaceae. B eme ONHOM acrmeKkTe HACTOSLIEro u3o0peTeHust OakTepuaibHAs
UHQEKIHsI, KOTOPYIO JIeYaT COeAMHEHUSIMH COTJIACHO HACTOSLIEMY U300PETEHHUIO, BbI3BaHA /7.
coli, K. pneumoniae unu Acinetobacter spp. B ele onHOM acrekTe HACTOSILETr0 H300pETeHHUS
OaktepranmbHast HH(QEKUUs, KOTOPYK JiedaT COEOUHEHUSMH COTJIACHO HACTOALIEMY
n300peTEeHNIO, BbI3BAaHA TATOTEHOM, BBIOpaHHBIM U3 Burkholderia spp., B. anthracis, Y. pestis

u I tularensis.
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[0057] bakrepnanpHble  WH(pEKIUH, KOTOpPbIE JieYaT COEOUHEHHSAMH  COTJIACHO
HACTOSIIEMY M300pPETEHHIO, BKJIIOYAIOT, HO HE OrPAaHUYMBAIOTCS HMH, PECIHPATOPHBIC
uHpeKu (HarpuMep, MHEBMOHMs), WH(EKIUH KPOBOTOKA (Hampumep, OakTepuemmusi),
uHpexn cepaua (Hanpumep, sunokapant), napexkumnu LIHC (Hanpumep, MeHUHTUT, adciiecc
TOJIOBHOTO MO3Ta), MHPEKIUH yxa (HarpuMep, Hapy>KHbIA OTUT), HHPEKIMH r1a3 (HarpuMep,
OakTepHambHBIA KEpaTUT, 3HAOPTAIBMUT), HHPEKUUH KETyAOYHO-KUIIEYHOTO TPaKTa
(nnapesi, SHTEPUT, SHTEPOKONIUT), UHPEKIIMHM MOYEBBIBOISAIINX MyTeH, KOXKHbIE WHPEKLUH,
BHYTPUOPIOLIHBIE MH()EKLINN, HO30KOMHUAJIbHbIE HHPEKIMH U HHQEKIUN paH/03KOTOB.

[00S8] B opgHOM acmekte HacTOsIEero W300pPETeHHs COEAWHEHWs, OIMCAHHBIE B
HACTOSALIEM N300peTeHNN, UHIHOUPYIOT MeHUUWUIMHCBs3bIBatomuid 6eok 3 (PBP3). Takum
o0pa3oM, B OTHOM aCIeKTe HacTosIee U300peTeHne OTHOCUTCS K Croco0y MHIMOMpOBaHUS
6akrepuansHoro PBP3, BrimouaroeMy BBeieHHE CYyOBEKTY, HY )KIAIOLEMYCSI B ’TOM, OZHOTO
win Oonee COeAMHEHUH, OMUCAHHBIX B HACTOSIIEM M300pETeHNH, N UX (hapMarieBTUUECKH
IPUEMJIEMOM COJIN.

[0059] B npyrom acnekre coeaMHEHMs, OIMCAHHBIE B HACTOSAINEM H300peTeHUH,
MHTHOUPYIOT NMEeHULMUTMHCBsI3bIBarouil 6eok 1 (Hanpumep, PBP1a w/umu PBP1b). Takum
0o0pa3om, B OTHOM aCIeKTe HacTosiIIee M300peTeHne OTHOCUTCS K Croco0y MHTHMOMpPOBAHUS
OakrepuanbHoro PBP1, BritouaroeMy BBeZieHHE CYOBEKTY, HY KIAIOIIEMYCsl B 5TOM, OTHOTO
wiu Ooyiee COeMHEHUH, OMMMCAHHBIX B HACTOSIIEM U300PETeHUH, WK UX (hapMaleBTHUECKU
npuemiieMoil conmu. B npyrom acmekrte Hactosimee HM300pETeHHE OTHOCHUTCS K CHOCOOY
uHrnouposanus dakrepuanbuoro PBP1 (wanpumep, PBP1a n/unmu PBP1b) u GakTepuanbHoro
PBP3, BximouaromeMy BBeAeHHE CYOBEKTYy, HYXKJAIOLIEMyCsl B 3TOM, OJHOTO MM Oolee

COEMHEHUH, OMUCAHHBIX B HACTOSIIIEM H300pETEHUH, MITH HX (hapMaLeBTHYECKH IPUEMIIEMON

COJIH.
[0060] B emme omHOM acmekTe HACTOSINEr0 W300peTEeHUs COSAMHEHUs, OMUCAHHBIE B
HACTOALLIEM u300peTeHnH, HE SIBJISTFOTCST crieupUIeCKUMu WHTHOUTOpAMU

NeHULMJUTHHCBsI3bIBatoero oenka 2 (PBP2).

[0061] B npyrom acmekrte HacTosinee W300peTeHHE OTHOCHTCS K (hapMarieBTHUECKU
MPUEMJIEMBIM KOMIIO3ULIUAM, COAEPKAIUM COEAWHEHUE, ONHCAHHOE B HACTOSIIEM
n300pereHny, W (apMalEeBTHYECKH MPUEMIIEMbIH HOCHUTENb. JTH KOMIIO3ULIUH MOKHO
NPUMEHSTH JJIs1 JICYSHUsI OHOH Mtk OoJiee OakTepUabHBIX WH(EKIHH, ONMICAHHBIX BBILIE, &
Tak>ke Uit nHruonposanus PBP3.

[0062] Kommosuiinu 1o HacTosimeMy H300pPETeHHIO MOXKHO BBOIUTH MEPOPANBHO,

NapeHTEPAJIbHO, MPU TMOMOIIHW HWHIAJTALUOHHOIO CHpesd, MECTHO, PEKTAJIbHO, HA3AJIbHO,
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OYKKaJIbHO, BArMHAJIBHO WJIHM TIPU MTOMOIIY HMIUTAHTUPOBAHHOTO pe3epByapa. Mcnoiabp3yeMblid
B HACTOSIIIEM H300PETEHHWH TEPMHUH (IIAPEHTEPATbHBIN» BKIIIOYAET B CE0sl MOIAKOXKHYIO,
BHYTPUBEHHVIO, BHYTPHUMBIILIEYHYIO, BHYTPUCYCTaBHYIO, BHYTPUCHHOBHUAJIbHYIO,
HHTPACTEPHAJIbHYIO,  HMHTPATEKAJbHYIO,  BHYTPHUIIEUCHOYHYI), BHYTPUIIOYEYHYIO U
BHYTPUYEPEITHYI0 MHBEKLNIO Wi nHY3u0. B HacTosmee n3oOpereHne Takke BKIFOYEHBI
KUJKHE TO3UPOBAHHbIE (POPMBI, HHBELUPYEMbIE COCTaBBI, TBEPAbIC TUCTIEPCUOHHBIE (POPMBI
" JO3UPOBAHHBIC (I)OprI AJist MECTHOTO WU TPAHCACPMAJIBHOTO BBEACHUS COCANHCHM.
[0063] Konu4aecTBo coennHeHU COrIaCHO HACTOSIIIEMY H300PETEHHIO, KOTOPOE MOXKHO
KOM6I/IHI/IpOBaTb C MarepuajaMnu HOCHUTCISIMU C IIOJIYYCHHUEM KOMIIO3WIIUKM B BUAC
CTaHIAPTHOW NO3UPOBAHHOU (hopMmbl, OyZer BapbHUPOBATHCS B 3aBUCHMOCTH OT IALIMEHTA,
MOJIJIEIKALIETO JISYSHHUIO, U KOHKPETHOTO Criocoba BBEEHUSI.

[0064] OnnHako crneayeT IOHMMATh, YTO KOHKPETHBI YpPOBEHb O3Bl M PEXKUM
JO3UPOBAHUS JUISA JIFOOOTO OTJENBHOTO MalfeHTa OyeT 3aBUCEeTh OT MHOXKECTBa (pakTopoB,
BKJIFOYAsi BO3PACT MALMEHTA, MAacCy Teja, 00Iiee COCTOSHUE 30POBbBS, MOJI, PALIOH MTUTAHUS,
BpeMsi BBEIEHHS M CKOPOCTh JKCKPEIMH, KOMOMHALMHU JIEKAPCTBEHHBIX CPENCTB, MHEHHE
Jieyalero Bpaya M CTENeHb TSHKECTH KOHKPETHOro 3a00JIeBaHMsI, MOJIEKAINETO JICUEHHIO.
KonnuecTBO COeMHEHUsI COTJIACHO HACTOSLIEMY H300PETEHHI0O B YKa3aHHOW KOMIIO3ULIUH

TaK>XKe 6YII6T 3aBUCETb OT KOHKPETHOTO COCAMHCHHA B KOMITO3HUIINH.
IMOAACHUTEJIBHBIE TIPUMEPHI

[0065] Kak mnokazaHo B mnpuBeneHHbIx Huke [Ipumepax, B HEKOTOpPBIX NpUMEpax
peanu3aliu HACTOSINEro MW300peTeHHs] COeNMHEHHs IOJy4aloT B COOTBETCTBHU CO
cnenyromumu obmumMu crocobamu.  Crenyer uMeTbh B BUAY, YTO, XOTsl OOIIUE CHOCOOBI
OTPaKAOT CHHTE3 HEKOTOPBIX COEAMHEHHH COTIIACHO HACTOSIIEMY U300PETEHHUIO, CIEAYIOLIHE
obmme cnocodbl, a Takke OpPyrHe CrnocoObl, U3BECTHBbIE JIOOOMY CHEIHAHCTy B JaHHOU
00J1aCTH TEXHUKH, MOJKHO OTHECTH KO BCEM COCIUHEHHUSIM U TIOAKJIACCAM U BHIAM KaXIO0TO U3

ITHUX COGHHHGHHﬁ, KakK OIIMCaHO B HACTOALLIEM I/1306peTeHI/II/I.

Cxema 1
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IIpome:xxyTouHoe coennHenue 1
[0066] [MapannenbHO NPOBOAWIM [IBE€ MAPTUU CJIEAYIOIIEH pPeakUuu B OJAWHAKOBBIX

macmradax. K cmecu tper-Oytun 3,5-auokconunepunus-1-kapbokcunara (275 r, 1,29 monb)

B Tonyose (1,95 nm) mobaensmu 1,1-gumerokcu-N,N-numetunmeranamun (247,59 mo, 1,87

MoJb). Peakunonnyro cmech nepememmnBaiu npu temmneparype 80 °C B Teuenue 0,5 uaca,

3ateM nepemMemnBanu npu temmnepatype 50 °C B TeueHue 3,5 yacoB. PeakiinoHHyI0 cMech

KOHLIGHTPUPOBAIM TP

u

IIOHM>XEHHOM  OaBJICHUH

C TmonyueHueMm Tper-Oytun  4-

((mmMeTnIaMuHO )METHIIEH)-3,5-THOKconunepuanH- 1 -kapOokcunara (692 r, 99%) B Buze

10

HEMOCPECACTBCHHO Ha CJI

[0067]

xenroro macia. MS: 269 ES+ (Ci3H20N204).

enyIOLIeM 3Tare.

HOJ’Iy‘ICHHOC COCAMHCHUE HCIIOJIb30BaJIN

IIpome:xkyTOo4YHOE coeqrHeHHE 2

[TapannenbHO TPOBOAWIM ABE MAPTUU CIEAYIOLIEH pEaKIuu B OJMHAKOBBIX

macmradax. K pactBopy Tper-OyTiin 4-((IuMeTHIaMHHO )METHIIEH -3, 5 -AHOKCOTUIIEPUANH- | -
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kapOokcunara (346 r, 1,29 monp) B 3tanone (1,90 n) u Tonyone (1,90 n) mobasnsimm
mermiaruapasud (168,1 mi, 3,21 monp). Cwmech mepememmBanu npu temneparype 25 °C B
TedeHue 3 4acoB. PeakuMOHHYI0 CMeCh KOHLEHTPHUPOBAIHM NPHU MOHWKEHHOM AABIEHHH C
MOJIyYEHUEM  OCTaTKa. Ocrarok ounmanu KoJOHOYHOW xpomarorpaduein (SiOa,
AXM/stunanerar = 1: 0 go 1:1) ¢ monydyenuem Ttper-Oytun 1-metmn-4-okco-1,4,5,7-
terparuapo-6H-nmpasono[3,4-c|nupunun-6-kapbokcunara (540 r, 83%) B BHUme KeNTOrO
teepaoro Bemectsa. 'H SIMP (400 MI'u, CDCls) &: 1,51 - 1,43 (m, 9H); 3,85 (s, 3H); 4,14 (s,
2H); 4,73 (ump. s, 2H); 7,88 (s, 1H).
IIpomexxyTouHOE coearHeHHe 3
[0068] Tper-Oytun 1-merun-4-okco-1,4,5,7-rerparugpo-6H-nupasono[ 3,4-c Jmupunus-
6-kapooxcunat (50 r, 0,199 mmonb) pacteopsimu B TI'® (500 mur) u momemanu B arMochepy
Nz. Peak1ionHy10 cMech oxnaxaanu 10 temnepatypsl -78 °C u nobasnsiu LDA (2M, 397,96
mi). Peakiimonnyo cMmech nepemernnBany npu remneparype -78 °C B reuenue 40 munyt. B
TeueHue 1 yaca BBOAWIIN AMOKCHI yIIIEponia B M30bITKE, a 3aTeM YKa3aHHOW CMECH MO3BOJISLIIH
BEPHYTBbCSI K TeMIEpaType OKpYyKaroIleHd Ccpeipl U NepeMelIMBalId B TeueHue 12 4acos.
Peakunonnyto cmech racunu gobasnenuem 10% H>SOs no pH = 2,5 u skcTparupopaiu
stunaneratom (3 X 500 mu). K oObenMHEHHBIM OpPraHUYECKHM CJIOSIM OOaBIISUTH BOIHBIH
HACBIIEHHBIA pacTBOp OmkapOonara Hatpusi no pH> 7. Bognyro ¢asy otmensim u
NOJKUCIST  OOABJIEHUEM pacTBOpa JIMMOHHOM KuCHIOThl  (10%). 3areM cMmech
SKCTparupoBanu stuianeratoM (4 x 500 mu). OpraHuyeckre SKCTPAKThl OOBETUHSIIH,
CYLIHJTH HaJl O€3BOIHBIM CYJIb(aTOM HATPUS U KOHLIEHTPUPOBAJIH ITPH MOHIKEHHOM JAaBJICHIH
c MOJIyUeHUEM 6-(Tper-OyTokcukapbonmn)-1-meTmn-4-okco-4,5,6,7-rerparuapo-1H-
nupazono|3,4-c|nupuanH-7-kapOonoBoi kucioTel (58 r, 95%) B BHAe Oenoro TBEpAOTrO
BElleCTBa, KOTOPOE MCHOJb30BaM HEMOCPENCTBEHHO Ha ciemyromem stane. 'H SMP (400
MI'u, CDCIs) 6: 1,48 (s, 9H); 4,02 (s, 3H); 4,12 (m, 1H); 4,65 - 4,52 (m, 1H); 6,16 (s, 1H);
7,90 (s, 1H).
IIpome:xxyTouHOE coennHeHue 4

[0069] K pactBopy 6-(Tper-OyTokcukapOonmn)-1-merun-4-okco-4,5,6,7-rerparunpo-1H-
nupazono|3,4-c|nupuanH-7-kapOonoBoi KucoThl (58 1, 196,42 mmons) B JIM®PA (300 mu)
noGasysn qumetwicynbdart (196,42 mu, 245,52 MMoITb) 1 IepeMeLTNBAIIN TIPU TEMITEPAType
25 °C B teyenue 2 vacoB. K ykasanHo# cmecu nobasnsum kapOonat kanus (10,86 r, 78,57
MMOJIb) 1 auMeTuicynbdar (196,42 mi, 39,28 MMOIb) U MepeMEeIINBAIH MIPU TEMITEpaType 25
°C B Teuenne 12 dacoB. J{oOaBnsiiy HOMONHUTENBHOE KOJIMYECTBO kKapOoHata kanus (5,43 T,

39,28 MMOJIb) U YKa3aHHYIO PEAKIIHOHHYIO CMECh NEPEMEIINBAIIN B TEUEHHE €1I1e OJHOTO Yaca.
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K peakunonnoit cmecu nobasismu Boay (500 mur) m skcrparuposanu XM (3 x 500 m).
OObenunenHbie opranndeckue ciaou npombisanu 0,1 H. HCI (300 mi), 3arem H>O (300 mu),
cymmian Hajx Oe3BOAHBIM Cynb(aroM HATpus, (QUIBTPOBAIM WU KOHLEHTPHUPOBAIU IPU
MOHMKEHHOM JaBJIEHUH C ToJydeHueM O-(tper-OyTtmn) 7-metun 1-mermn-4-okco-1,4,5,7-
terparuapo-6H-nmpasono[3,4-c|nupunun-6,7-qukapbokcunara (50 r, 82%) B BUIE KEITOTO
macna. ITojlyueHHOe coeTMHEHHe MCTIONb30BaIl HEMOCPEICTBEHHO Ha cleaytomeM stane. 'H
SAMP (400 MI'u, CDCl3) &: 1,49 (s, 9H); 3,03 - 2,82 (m, 1H); 3,80 (s, 3H); 4,02 (s, 3H); 4,59
(d, J=18,4 Ty, 1H); 6,16 (s, 1H); 7,91 (s, 1H).
IIpomexkyTO4YHOE cCOeqMHEHHE S
[0070] K pactBopy O-(Tper-Oytmn) 7-merun 1-merun-4-okco-1,4,5,7-rerparunpo-6H-
nupazono|3,4-c|nupuans-6,7-nukapbokcunara (50 r, 161,64 mmons) B AXM (500 mu)
nobaBsui mupuaus (25,57 1, 323,28 mmonb) u ruppoxiopun O-O0eH3MnruapoKCcUIaMuHa
(25,80 1, 161,64 mmonb). PeakimonHyro cMech nepemenrnBaiu npu temmeparype 20 °C B
teuenue 12 uacoB. JloGaBmsmu 10% BuHHyt0 kucnory (200 mu). OpraHuveckuii Cioi
OTAEJSIIN U IPOMBIBAU 2% -HOM BUHHOM Kucnotoi (200 mi). OObennHEeHHbIE BOAHbIE CIION
npombiBaiu JIXM (500 mit). OObenrHeHHbIE OPraHUYeCKUe CIOU MPOMBIBAIIN paccosioM (200
MJT), CYLUIHIIA Haj Oe3BOAHBIM CyJb(haToOM HaTpus, (HIBTPOBAIM U KOHLEHTPUPOBAIU MPU
MOHMKEHHOM JIaBJICHUH C TIOJy4eHueM 6-(Tper-0ytui) 7-metu (Z)-4-((6eH3UIOKCH ) UMHHO )-
I-metun-1,4,5,7-rerparuapo-6H-nupazono| 3,4-c[nupunun-6,7-qukapookcunara (70 r, 104%)
B BHJIE JKEJNTOro Macia. IlomydeHHOe COeMHEeHNEe UCTIONBb30BAN Ha CIEeAYIOLIeM JTane 0e3
JONOJIHUTEIbHON OYUCTKH.
IIpome:xxyTouHOE coenriHeHHe 6

[0071] K pactBopy O6-(Tper-Oytmn) 7-metun (Z)-4-((0€H3MIOKCH)UMUHO)-1-MeTuII-
1,4,5,7-rerparunpo-6H-nupazono[3,4-c|mupunun-6,7-nukapookcumnara (60 r, 144,77 mmorn)
B MeOH (240 mu) noGassutn HCl/nuoxkcan (41., 36,16 mn, 144,77 MMonb) ipu TemMreparype
0 °C. PeakunoHHyIO cMech IepeMmelnnBaiu B TeueHue 30 MUHYT. bopaH-mupuauHOBBIN
xkomruiekc (13,45 r, 144,77 mmone) nodasisuu npu temneparype 0-2 °C u nepemMernnBain B
teuenue 1,5 4, 3arem nodasnsin HCl/nuokcan (4M, 180,96 mu, 723,84 mmonb). PeakiinoHHYHO
cMech nepemMernuBanu npu temreparype 25 °C B Teuenne 12 gacoB. Uepes peakMOHHYIO
cmech bapbotuposanu razoodpasnsiii HCI (31,67 1, 868,62 MMoib). J{oOaBIisiIn alileTOHUTPIIT
(500 mu1) 1 mepemenuBany B TeueHue 40 MUHYT. PeakIIMOHHYIO cMeCh (PHIIBTPOBAJIH, OCAIOK
npombiBad  aneroHutpuioM (300 wmu), 3atem MTBD (300 mim). Ocamoxk Ha QuibTpe
pactBopsimn B sTmianerate (500 M) u go0aBIsIM  HACHILIEHHBI BOIHBIA PacTBOP

OuxapOoHaTa HaTpus st noBeneHust pH> 7. BoxmHbIN ClIoi 3KCTparupoBav STUIALETATOM (3
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x 500 mur). OObeanHEHHBIE OPraHIMYECKUE CJIOU CYILIMIIN HaJl O€3BOAHBIM CyJb(aTOM HATPHS
U KOHIEHTPUPOBAJIH ¢ monydeHueM wmetun 4-((6eHsmnokcn)aMuHO)-1-meTnn-4,5,6,7-
terparunpo-1H-nupasono[3,4-c|nupunun-7-kapbokcunara (37 r, 81%) B Bume KOPpUIHEBOTO
MacJa.

'H AMP (400 MI'u, CDCl3) &: 2,01 - 1,70 (m, 1H); 2,88 (dd, J= 2,8, 13,6 I', 1H); 3,32 (d, J
=13,4T1, 1H); 3,76 (s, 3H); 3,82 - 3,78 (m, 3H); 3,94 (muup. s, 1H); 4,56 (s, 1H); 4,70 (s, 2H);
7,38 - 7,25 (m, SH); 7,42 (s, 1H).

IIpomexkyTo4uHOE coearHeHHe 7

[0072] OrnucaHHble HUKE B3aUMOEHCTBUS MPOBOAMIIN MapaJUIebHO B JBYX MOTOKAaX B
onuHakoBoM Mmacmrabe. K pactBopy mermn 4-((6ensmiokcu)amuHo)-1-merun-4,5,6,7-

terparunpo-1H-nupasono[3,4-c|nupunun-7-kapbokcunara (18,5 r, 58,48 wmmonb)

tpumerunamuna (130,4 mi1, 935,68 mmons) B TT'® (360 mut) mpu Temmniepatype 0 °C nobassiiu
pactBop Tpudocrena (6,94 r, 23,39 mmonp) B TI'® (80 mi). VkasaHHyIO CMeChb
nepemernuBanu mpu temmneparype 0 °C u ocTaByisin HarpeBaThest 10 Temmneparypsl 25 °C B
TeueHne 12 yacoB. PeakiMoHHYIO cMech (PUIBTPOBAIH, OCANAOK Ha (PUIbTPE PACTBOPSIIU B
JAXM (200 mu1) 1 noBoauu 1o pH <7 ¢ momomsto 1 H. pactBopa HCl, 3atem skcTparupoBaiu
JAXM (3 x 200 mi). OObeaHEHHbIE OPraHUYECKHE CIIOU CYIIUIH HaJl O€3BOIHBIM CYJIb(aTOM
HATpus, PUIBTPOBAIN U KOHLIEHTPUPOBAJIH MPU MOHUKEHHOM JIABJICHUH C MTOJTyYSeHHEM METHUIT
(4R,8S)-5-(6en3unokcn)-1-merun-6-okco-4,5,6,8-rerparunpo-1H-4,7-meranonupaszono| 3,4-
e][1,3]nmazenun-8-kapbokcunara (12,00 r) B Bume 6enoro TBepaoro BemiecTBa. Punbrpar
PEaKIIMOHHONH CMEeCH KOHIIEHTPHPOBAJIM M OCTATOK OYHINAIU C TMOMOIIBI KOJIOHOYHOU
xpomarorpaduu (SiO;, merponetinsiii >¢up/stunanerat/AXM = or 5/1/0 mo 1/1/0,5) c
MOJTyYEHUEM JOMOTHUTETbHOTO KojindecTBa MeTul (4R, 8S)-5-(6en3unokcn)-1-meTuin-6-okco-
4,5,6,8-terparuapo-1H-4,7-meranonupazono| 3,4-e][ 1,3 |nuazenun-8-kapbokcunara (13,00 r)
B Bujie Oenoro TBepaoro Bemectsa. J[Be maptuu (25,00 r, 62%) 0ObeqUHSITH U HCIIOTB30BATU
HETIOCPEACTBEHHO Ha CIIEIYIOLIEM STarle.
'H SAMP (400 MI'u, CDCls) §: 3,23 (d, J=11,2 T'n, 1H); 3,43 (dd, J=2,9, 11,5 T, 1H); 3,77
(s, 3H); 3,86 (s, 3H); 3,98 (d, J=2,4T'u, 1H); 4,86 (d, /= 11,8 'y, 1H); 5,04 - 4,95 (m, 1H),
5,21 (s, 1H); 7,48 - 7,32 (m, 6H).

IIpome:xxyTouHOE coennHeHue 8
[0073] Pacteop 6oprunpuna mutus (2 1. B TI'®, 146,04 mi1, 292,1 MMoIb) 1o0aBiIsu K
pactBopy  merun  (4R,8S)-5-(6ensunokcn)-1-metnn-6-okco-4,5,6,8-rerparuapo-1H-4,7-
metaHonupasono|3,4-¢e][1,3]nuazenun-8-kapbokcunara (20 r, 58,42 mmonb) B MeTaHode (960

wi) u TI'® (480 mu) mpu Temneparype -10 °C. IlomyueHHyHO B pe3yspTare CMeCh
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nepeMeninBany npu temnepartype -5 °C B TedueHue 1,5 yaca. 3aTteM yka3zaHHYIO CMeCb FaCUIIU
HACBHIIEHHBIM BOAHBIM DPACTBOPOM XJIOpHIAa aMMOHHUS. BOJNBINYI0 4YacTh pacTBOPUTEINS
yIaJsUTd TIPY TIOHM)KEHHOM JAaBlieHHH. HeouwieHHbI MaTepuasn MOBTOPHO PAacTBOPSUIN B
JAXM (1000 mun) n mobasnsimm Boxy (500 mur). OpraHudeckuii CION OTAEISUH, CYLIMIIN Hak
0e3BOAHBIM CyNb(haTOM HATpHUs U KOHLEHTpHpoBaiH. [lonyueHHBIH OCTaTOK pacTUpaiu ¢
sTHNaneTaToM ¢ nonydeHueM (4R,8S)-5-(6ensunokcn)-8-(runpokcumerun)-1-merun-1,4,5, 8-
terparunpo-6H-4,7-meranonupasono[3,4-e][ 1,3]anazenun-6-ona (12,5 r, 68%) B Buze Oenoro
TBEpAOro BemecTBa.  [lodydeHHOE COeNMHEHHE WCIOJIb30BAIM HEMOCPEICTBEHHO Ha
cnenytomem stare. MS: 315 ES+ (C17H1s8N4Os)
IIpome:xyTo4uHOE coearHeHHe 9
[0074] K  pacrBopy  (4R,8S)-5-(0ensumnokcu)-8-(runpokcumerun)-1-mernn-1,4,5,8-
terparuapo-6H-4,7-meranonupazono| 3,4-e][ 1,3 | nuazenun-6-ona (12,36 r, 39,36 mmoinb) B
auxjopmerane (500 mu) mpu Temmeparype OKpyKarolneil cpemapl H0OaBISUTM MEePHOIUHAH
Hecc-Maptuna (20,06 1, 47,23 mmonb). PeakiMoHHYI0 cMech NepeMelInBalyd B TeueHue |
yaca. K peakunonHol cmecu n00aBisuiy BOAHbIN pacTBOp THOCY Ib(aTa Hatpwus (1 H., 300 mir)
Y BOJIHBIN HACBIEHHbIH pacTBOp OukapOoHaTa HaTpus (200 M) U CMeCh NepeMEeLINBaIN B
tedeHue 15 muHyT. JIByx(hasHyr cMech pasnensiv, 3aTeM BOAHYIO a3y SKCTParupOBaJIH
nuxjiopmeraHoM (500 mu). OObenuHEHHbIE OpraHUYECKHE CJOU CYIIWIH Hal Oe3BOITHBIM
cyabdarom wmarHus, (UIBTPOBAIM W KOHLEHTPUPOBAIU C TMOJIyYEHHEM HEOUYHUIIEHHOTO
npoaykra.  @mu-xpomarorpadus (120 r cunukarens, 0-100% sTunanerat/reKcaHb)
no3Bossuia noayduth (4R,8S)-5-(0ensunokcn)-1-mernn-6-okco-4,5,6,8-rerparunpo-1H-4,7-
MeTaHonupaszono[3,4-e][ 1,3 | anazenun-8-kapoanpnerun (9,72 r, 79%) B BuUAe Oenoro
tBepaoro Bemectea. MS: 313 ES+ (Ci6HisN4O3)
IIpomesxxyTouHoe coenuHenue 10
[0075] K pactBopy (4R,8S)-5-(6ensmnokcn)-1-merun-6-okco-4,5,6,8-rerparunpo-1H-

4,7-metanonupasono|3,4-e][ 1,3 | nnazenun-8-kapbanbaeruna (8,62 r, 27,6 wMmonb) B

nupuanHe (120 mu1) mpu Temmepatrype OKpyKaromeil cpenbl A00aBISUIM THAPOXJIOPU
ruapokcrnamuna (2,11 r, 30,36 Mmoub). PeakIoHHYI0 CMeCh NepeMelnBaii B TeueHne 20
muHYyT. JloOaBnsiinm BOmHBIN pacTBop xmnopuna amMorus (500 mur) u stumanerat (500 mo).
Oprannyecknii CclIOH OTAENSUTH, CYIIWJIM Haa O€3BOOHBIM CyJabparoM HATpUS U
KOHIeHTpupoBanu ¢ nojydeHueM (E)-5-(6ensunokcn)-1-meTun-6-okco-4,5,6,8-rerparuapo-
1H-4,7-metanonupasono|3,4-e][ 1,3 | anazenun-8-kapbanbaerun okcuma (9,03 r, 99%) B Bune
Oenoro TBepaoro Beuiecta. llomydeHHOE COENMHEHNE HCIIONB30BAIN HETTOCPEICTBEHHO HA

cnenyromem stane. MS: 328 ES+ (C16H17N503)

25



10

15

20

25

30

IIpomexyTouHoe coennHenue 11
[0076] K pacrBopy (E)-5-(6ensmnokcn)-1-mernn-6-okco-4,5,6,8-rerparunpo-1H-4,7-
metanonupas3ono[3,4-e][ 1,3 | anazenun-8-kapdanpnerun okcuma (9,03 r, 27,6 mmonb) B
JAM®A (300 mur) mpu KOMHaTHOH Temreparype nodassimu N-xnopcykuuaumun (4,05 r, 30,36
MMOJIb). YKa3aHHYIO PEaKIMOHHYIO CMeCh NepeMernnBaiu npu temmeparype 40 °C B Teuenne
2 4acos, 3aTeM OCTaBJISUIM NPU TEMIEpaType OKpysKarolleu cpenbl Ha HOUb. K ykaszaHHON
cMmecn nobapysuiu steasiHyro Bony (500 mu) m stwmanerar (500 mur). OpraHudeckuil Cioi
OTAEJSUIH, CYIIWIN HaJl O€3BOJHBIM CyJb(aTOM HATPUsl U KOHLIEHTPUPOBAIU C MOJNyYEHHEM
((4R,88S,2)-5-(0en3unokcn)-N-ruapokcu-1-mernn-6-okco-4,5,6,8- Terparuapo-1H-4,7-
metanomnupas3ono|[3,4-e][ 1,3 | anazenun-8-kapoumunonnxiaopuaa (9,98 r, 99%) B Buze cBeTIIO-
JKENTOro TBepAoro BemecTsa. [lonydeHHOe COeMHEHNE UCTIONB30BAIN HETTOCPEICTBEHHO Ha
cnenytomiem srare. MS: 362 ES+ (CisHisCINsO3)

IIpome:xkyTouHoe coequHeHue 12
[0077] K pacrBopy ((4R,8S,2)-5-(6en3unokcu)-N-runpokcu-1-mernn-6-okco-4,5,6,8-
terparunpo-1H-4,7-meranonupasono[3,4-¢][ 1,3 | anazenun-8-kapoumunomnxaopuna (9,98 r,
27,6 mmozb) B JIXM (360 M) mpu KOMHATHOH TemrepaType 100aBIsuId METHIaMuH (2 H. B
TT'®, 2,02 mu, 56,05 mmonb). PeakunMOHHYIO CMeCh MEepeMELIMBAId TpPU TeMIepaTrype
OKpy:karoIel cpenbl B TedeHue 30 muHyT. J{0OaBNSIM HACBHIIIEHHBIM BOIHBINA PacTBOP
xjopuna ammonust (300 mi) u JIXM (200 mi). OpraHudeckuid CJIOH OTAENSUTH, CYLIMIA HaJ
0e3BOHBIM CYJIb()ATOM HATPHSI M KOHLEHTPUPOBAIH C TIOJTYYEHUEM HEOUUILIIEHHOTO TPOIYKTA.
Heouunmmennslii npoaykt pactupanu co cmecbto JIXM wu ameroHa u (UIBTPOBAIH C
nonyueHueM  (Z)-5-(6ensunokcu)-N'-ruapokcu-N, 1 -numeTnin-6-okco-4,5,6,8-rerparuapo-
1H-4,7-metanonupasono|3,4-e][ 1,3 | anazenun-8-kapookcumunamuna (7,27 r, 74%) B BUme
Oenoro TBepaoro Beuiectsa. llonydeHHOE COENMHEHHE HCIIOB30BAIN HEMTOCPENCTBEHHO Ha
cnenyromem stane. MS: 357 ES+ (C17H20N603)

IIpomesxyTouHoe coenuHenue 13
[0078] K  pacrBopy  (Z)-5-(6ensmnokcu)-N'-runpokcu-N, 1 -mumerni-6-okco-4,5,6,8-
terparuapo-1H-4,7-metanonupasono| 3,4-e][ 1,3 |nuasenun-8-kapbokcumunamuna (6,88 T,
19,31 mmomp) B JAXM (500 M) mpu KOMHATHOW Temreparype MAOOaBISLIA TpPeT-
OyTunauMerwicuni TpupTopmerancyiabdonat (4,88 v, 21,24 mmonb) u 2,6-nytunu (2,7
mit, 23,17 mmone). PeakuimonHyro cMech nepemermubanu npu temmeparype 30 °C B TeueHue
2 yacoB. 3areM B yka3aHHyK cmech nodasimsutk JIXM (300 mi1) u HaCHIIEHHBIH BOIHBIN
pactBop xyopuaa ammonus (300 mur). OpraHudecKuii CI0H OTAEISUTH, CYIIWIH HaJl 0€3BOAHBIM

Cy.]'[b(l)aTOM HATpUsad W KOHLCHTPUPOBAJIUM C TMOJNYUYCHHEM HCOYHIICHHOTO TMPOAYKTA.
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HeounmeHHbIH TPOAYKT pacTHpand CO CMECHIO T€KCAHOB M 3THIIALETaTa U (PHIIBTPOBAIHU C
MOJTyYeHUEM (4R,88S,Z)-5-(6em3mnokcn)-N'-((TpeT-Oy THIIITUMETHIICHITHIT ) OKCH)-N, 1 -
nuMeTun-6-okco-4,5,6,8-rerparuapo-1H-4,7-meranonupaszono| 3,4-¢][ 1,3 Jnuazenus-8-
kapbokcumunamuaa (9,17 r, 99%) B Bume Oenoro Teepmoro BemectBa. MS: 471 ES+
(C23H34NsO5S1)

IIpome:xkyTounoe coennnenue 14
[0079] PactBop (4R,8S,Z)-5-(6enzmnokcn)-N'-((Tper-OyTrinumMeTiic it )okcu )-N, 1-
nuMeTui-6-okco-4,5,6,8-rerparuapo-1H-4,7-meranonupaszono| 3,4-¢][ 1,3 Jnuazenus-8-
kapooxcumugamuna (1,3 r, 2,76 mmons) B MeOH (60 mi) u sTunanerare (150 min) npoaysanu
azoToM 3 pasa, 3ateM nodasisu 10% Pd/C (294 wmr, 0,28 mmonb). PeakunoHHy cMmech
IPOYBAJIM a30TOM 3 pasa U 3aTeM IepeMelInBalIu B aTMochepe BOIOPOIa IIPU TEMIIEpaType
OKpYy2KarolIel cpeabl B TeueHne 1 yaca. 3aTeM yKa3aHHYIO PEaKLMOHHYIO CMeCh (PHIIBTPOBAIN
4yepe3  LEJHUT. Qdunbrpar KOHLEHTpUpoBanu ¢ mnoiydeHueMm (4R,8S,Z)-N'-((tper-
Oy TUIITUMETHIICHITII ) OKCH )-5-ruapokcH-N, 1 -numeTnin-6-okco-4,5,6,8-rerparunpo-1H-4,7-
metanonupas3ono| 3,4-e][ 1,3 | nuazenun-8-kapbokcumunamuna (1,02 r, 97%) B Buzme Oenoro
tBepaoro Bemectsa. MS: 381 ES+ (C16H28NsO3S1)

IIpome:xkyTouHoe coequHeHue 15
[0080] K pactBopy (4R,8S,Z)-N'-((Tper-Oy THIIUMETHICHINII)OKCH)-5-ruapokcu-N, 1-
nuMeTun-6-okco-4,5,6,8-rerparuapo- 1 H-4,7-meranonupaszono| 3,4-¢][ 1,3 Jnuazenun-8-
kapbokcumumamuna (400 wmr, 1,05 mmonb) B mnumpuambe (20 mi1) mpu Temmeparype
OKpy’Karomen cpenbl 100aBIsUIM KOMIUIEKC TPHOKCUAA cepbl ¢ nupunuHoMm (1338 wmr, 8,41
MMOJIb). PeakIMoHHYI0 CMeCh IepEeMEIINBAIHN B TEYEHHE HOYH, 3aT€M KOHIIEHTPUPOBAJIH MIPU
MOHMKEHHOM JaBJICHUH C TMOJIyYeHHEeM HEOYHINEHHOrO MpOoAyKTa. MaTepuas OuWINaif Ha
KOPOTKOH  TOAyIIKE W3 CHJIMKareys, omoupys rekcanamu (100 wmut), 3atem
stunanerarom/rekcanamu (1:1, 100 mur), stunaneratom (100 mur) u aneronom (200 m).
@Dpakuuy, copeprkalye IPOayKT, OObEAMHIN U KOHLIEHTPUPOBaIH ¢ nojydeHueM (4R, 8S)-
8-((Z)-N'-((Tper-Oy THIIAUMETHIICHIIHIT ) OKCH )-N-MeTHIIKapOaMUMU 0N )- | -MeTHIT-6-0KCOo-
4,8-nurunpo-1H-4,7-meranonupaszono[3,4-e][ 1,3 Janazenun-5(6H)-un rugpocynsgpara (400
mr, 83%) B Buzge Oestoro TBepaoro Bemectsa. MS: 461 ES+ (Ci1sH2sNsOsSSi)

IIpomesxxkyTouHoe coenuHenue 16
[0081] K pacTBopy (4R,8S)-8-((Z)-N'-((Tper-Oy T AMMETUIICHITHIT JOKCH )-N-
MeTHIKapOaMuMuaonn)- 1 -meTui-6-okco-4,8-guruapo-1H-4, 7-meranonupazono| 3,4-
e][1,3]anazenun-5(6H)-un runpocynbdara (130 mr, 0,28 mmorp) B sTrnanerare (15 min) npu
0,31

TemnepaType Okpykaromed cpenel  noOaBmsuim  HF-mupunuma (0,01 wmn

2
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MMOJIb). PeaklnoHHYIO CMech NMepeMeIlnBaId NMPU KOMHATHOH TeMmeparype B TEUeHHE 2
4acoB, 3aTeM KOHLIEHTpUpoBaiu. [lonyueHHOE TBEpOE BELIECTBO OUUINAIH XpoMaTorpaduen
¢ obpamennoit (asoii (Sepabeads, 100% Bona) ¢ monydenuem nupuauesoi cou (4R, 8S)-8-
((Z)-N'-ruppoxcu-N-MeTuinkapoamMmumuaoni)- 1 -metuin-6-okco-4,8-gurunapo-1H-4,7-
meraHonupasono|3,4-¢e][ 1,3 nuazenun-5(6H)-un runpocynsdara (71 mr, 59%) B Buzne denoro
tBepaoro Bemecrsa. MS: 345 ES- (C10H14N6OsS)

Ipumep 1

P4

-N
\

N
O%N

[0082] Mupunueyro conb  (4R,85)-8-((Z2)-N'-runpokcu-N-merunkapobamMuMuaonn)- 1 -

"OSO4H

MeTHI-6-0kc0-4,8-nuruapo-1H-4,7-meranonupazonol 3,4-¢e][ 1,3 | nuazenun-5(6H)-un
ruapocyibdara (71 mr, 0,17 Mmonb) pacTBopsuiM B Bome (2 MIJI) M BJIIOUPOBAIH 4epes
kapTpumk ¢ Na'-popmoii noHoOOMeHHON cMoibl Dowex® 50WX8 ¢ Bomoll B KadyecTse
smoeHTa. @pakuuy, coneprKalye NpoAyKT, OObeANHSIIN U THOPHUIN3UPOBAIH C MOJyYeHUEM
HaTpUs (4R,8S)-8-((Z)-N'-runpoxcu-N-meTrnkapdbaMumMuomn)- 1 -meTi-6-okco-4, 8-
nuruapo-1H-4,7-meranonupasono| 3,4-e][ 1,3 | nuaszenun-5(6H)-uncynsdara (55 mr, 88%) B
BHJIe 0€JIOro TBEPIOTO BEIECTBA.
MS: 345 ES- (C10H14NsO6S) 'H AMP (300 MI'y, D>0) 8: 3,08 (s, 3H); 3,46 (m, 1H); 3,57 (m,
1H); 3,61 (s, 3H); 4,92 (m, 1H); 5,75 (s, 1H); 7,60 (s, 1H).

Ipumep 2

\
N NN
\

o "0SO5H

[0083] (4R,8S)-8-((Z)-N'-runpokcu-N, N-numeTrikapOaMuMH IO )- | -MeTHII-6-0KCOo-
4,8-nuruapo-1H-4,7-meranonupasosno| 3,4 -e][1,3]mnazenun-5(6H)-un ruapocyibdar
CHUHTE3MPOBAJIH, CJIEAYs IIOCIENOBATEIbHOCTH PEAaKIUH, AHAJIOTUYHONH TPUBEICHHOW B
npumepe 1, ¢ ucrnonb3oBaHueM pactsopa auMerwnamuHa B TI'® Ha craguu 12. Ilpumep 2
OUHINAJIH W TPEACTABSUIM B BUAE CBOOOmHOro cyibdara Ha craguu 16. MS: 359 ES-
(C11H16Ns06S) 'H SIMP (300 MI'1i, D;0) &: 3,01 (s, 6H); 3,49 (m, 2H); 3,60 (s, 3H); 4,90 (m,
1H); 5,64 (s, 1H); 7,57 (s, 1H).
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[0084] Hatpuii (4R,8S)-8-((Z)-N'-runpokcukapdbamMumuionn)- | -meTui-6-okco-4, 8-
nurunpo-1H-4,7-meranonupasono| 3,4-e][ 1,3 |nuaszenun-5(6H)-uncynpdar  cuHTE3HpPOBAIH,
cienysl TMOCIEAOBATENIBHOCTH pEAaKLUU, AHAJIOTMYHOM IPUBENEHHON B mnpumepe 1, ¢
MCMONb30BaHUEM pacTBopa amMmuaka B TT'® Ha cramguu 12. MS: 331 ES- (CoH12N6O6S) 'H
SAMP (300 MI', D20) &: 3,17 (m, 2H); 3,64 (s, 1H); 4,96 (m, 1H); 5,38 (s, 1H); 7,59 (s, 1H).

Cxema 2
HO., N\ | | & \
N N-N Oy NN PA/C, Hy, Oy M-~ SO3-mmp,, N N-N
PN NaH, Mel ) 3 MeOH ] N mpmmm ~ S AN
H ’ \N ‘/,, X - \N ‘n, X ”
N
N 1 ZéM!DA H N Craxms 2 H N Cramman 3 4
) . Taqas 1 N N, o] "0SO;H
(0] OBn o “OBn (e} OH :
pom. coen. 12 Ipom. coemn.17 TIpom. coen.18 Hpamep 4

IIpomesxyTouHoe coenuHenue 17

[0085] K  pactBopy  (4R,8S,Z)-5-(6ensunokcu)-N’ -runpokcu-N, | -numetun-6-okco-
4,5,6,8-rerparuapo-1H-4,7-meranonupasoo| 3,4-e][ 1,3 ] nuazenun-8-kapObokcumMuaaMua
(ITpome:kyTounoe coequnenue 12, 15 mr, 0,042 mmons) B IM®PA (2 mut) ipu TemrepaType
0 °C nmobasmsmu NaH (2,53 wmr, 0,063 mmounb, 60 %). VYka3aHHYH PEaKIMOHHYIO CMECh
nepememuBaiu npu temneparype 0 °C B reuerne 10 MUHYT, 3aTeM 100ABISIIA METHUIINOIU
(7,17 wmr, 0,050 MMOJB). 3aTeM YKa3aHHYIO PEAKIIHOHHYI) CMECh HArpeBAIM IO KOMHATHOW
TeMIEpaTypbl W MEPEMEIINBAIM IPU KOMHATHOW TemmepaTtype B TedeHue 10 MUHYT.
JloOaBnsiiM STUNIALIETAT U HACBIIIEHHBIA PacTBOP XJIOpuAa aMMOHUs. OpraHuyYecKuil cion
OTHEJISUTH, TPOMBIBAJM BOIOH, PAacCOJIOM, CYLIMJIM Haja O€3BOIHBIM CYJIb()aTOM HATPHUA U
KOHIIEHTPUPOBAIM C TOJYYSHHEM HEOUYHUINEHHOTO TMPOAYKTA, KOTOPBIA OuUMINAIH (IsII-
xpomarorpadueii (0-100% aneron B JAXM) ¢ monyuenuem (4R,8S,7)-5-(6enzmnokcu)-N'-
MeTokcH-N, 1 -numeTnn-6-okco-4,5, 6,8-terparunpo-1/-4,7-meranonupasono|3,4-
e][1,3]nnazenun-8-kapbokcumunamuna (8 wmr, Bbeixox 51,3%) B Bume Oenoro TBEpIOro
Bemectea. MS: 371 ES+ (Ci1sH22N603).

IIpomesxxkyTouHoe coennHenue 18
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[0086] PactBop  (4R,8S,7Z)-5-(6enzunokcu)-N -merokcu-N, 1 -numernn-6-okco-4,5,6,8-
terparuapo-1H-4,7-meranonmpasono| 3,4-e][ 1,3 |nuazenun-8-kapbokcumMunammuia
(ITpome:xyTouHoe coenunenue 17, 8 mr, 0,0216 mmoinns) B MeOH (3 mi) npoayBainu a30ToM
3 pasa u gobasmsun 10% Pd/C (4,58 mr 0,0043 mmoub). PeaklMOHHYIO CMeCh TIPOAYBAIU
a30TOM 3 pasa W 3aTeM IepeMelIuBaid B arMocdepe BOAOpPOAa NPU TeMIeparype
OKpYy’KaroImel cpeapl B TeUEHHE 2 YacoB.  3aTeM YKAa3aHHYK pPEaKUHOHHYI CMeCh
¢unbTpoBamu uyepes uenut. PuubTpaT KOHLEHTpupoBanu ¢ noaydeHueM (4R,8S,7)-5-
rugpokcu-N"-merokcu-N, | -mumetin-6-okco-4,5,6,8-rerparunpo-1H-4,7-
Metanomnupas3ono|3,4-e][ 1,3 | anazenun-8-kapookcumunamuna (4,5 mr, 74,3%) B Buge 6enoro
tBepaoro Bemecrea. MS: 281 ES+ (C11HisN6O3).

IIpumep 4

o] "0SO5H
[0087] K pacrBopy (4R,8S,2)-5-runpokcu-N'-merokcu-N, 1 -mumernn-6-okco-4,5,6,8-
teTparunpo-1H-4,7-meranonupasono|3,4-¢][ 1,3 ]anazenun-8-kapObokcuMuaamMmuaa
(ITpome:xyTounoe coenunenue 18, 4,5 mr, 0,016 mmosp) B mupuauHe (2 M) Ipr KOMHATHOU
TemmepaType n00aB/sUIM KOMIUIEKC TpPHUOKCHIA cepbl ¢ mmpuauHoMm (25,5 wmr, 0,16
MMOJIb). PeakIMOHHYI0 CMeCh MepeMEIINBAI B Te4eHrne 10 4acoB, 3aTeM KOHLIEHTPHUPOBAIU
NpU TOHWKEHHOM JaBJIEHUM C IOJYYEHHEM HEOUYHIIEHHOIo TMpOAyKTa. Y Ka3aHHbIN
HEOYHIIEHHBIN MPOAYKT pactupaiu ¢ JIXM u punpTpoBanu i yaanieHus TBEPAbIX BELIECTB.
QubTpaT KOHIIEHTPUPOBAJIM U OYHIIAU MPU MOMOILIH XpoMaTorpaduu ¢ oOpaineHHoH ha3oi
(Sepabeads, 12 r, ACN/Boma 0-50%) c mnonyuenuem (4R,85)-8-((Z)-N'-merokcu-N-
MeTHIKapOaMuUMHIOoNN)- 1 -MeTui-6-okco-4,8-qurunpo-14-4,7-meranonupaszono| 3,4-
e][1,3]nnazenun-5(6H)-un ruapocynsdpara (2,2 wmr, 30,4%) B Buae Oenoro TBEPAOTO
Bemectsa. MS: 359 ES- (C11Hi1sN6OsS) H SAMP (300 MI'ny, D20-d2) §: 3,07 (s, 3H); 3,52 -
3,66 (m, 2H); 3,69 (m, 6H); 4,96 (s, 1H); 5,73 (s, 1H); 7,64 (s, 1H).

AHAJIHTHYECKHE AAHHbIC 1Jisl JONMOJIHUTEC/IbHBIX IPUMEPOB

[0088] Hns  nonyuenus IlpumepoB 6 wu 7 ciegoBalid  MOCJIEAOBATEIBHOCTH
B3aMMOZICMCTBUN, aHAJIOTUYHON TOM, KOTOpasl ONucaHa Ay npumepa 4. /[pyrue npumeps! B

tabaune 1 ObUTM CHHTE3MPOBAHBI CIIOCOOOM, AHAJOTHYHBIM CXeMe 1, ¢ HCMOJIb30BaHUEM
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AHAJIOTUYHBIX BSaHMOHeﬁCTBHﬁ, XOpoumo M3BECTHLIX CHEHUATIUCTY B I[aHHOfI obnacTtu

TexHUKHU. Bce COCAMHCHUA ObLIH BBIACJICHBI KaK PALEMHUYCCKUE TPAHC-.

Taoauua 1

Ipum.
Ne

Crpykrypa

PacuerH.
MM

MS

1H sAMP

360,34

ES-359

ES+ 242
(conb
TBA)

'H AAMP conn
TBA (300 MTI',
D20-dz) &: 0,90

(m, 9H); 1,21

(m, 3H); 1,31

(m, 6H); 1,62

(m, 6H); 3,22

(m, 6H); 3,52

(m, 4H); 3,60
(s, 3H); 4,91 (s,

1H), 5,63 (s,
1H); 7,57 (s,
1H).

4174

ES+418

'H AMP (300
MI 1, D>0-d»)
o 1,72 (m,
4H); 3,01 (m,
2H); 3,11 (s,
3H); 3,50 - 3,66
(m, 2H); 3,67
(s, 3H); 3,91
(m, 2H); 4,97
(s, 1H); 5,75 (s,
1H), 7,66 (s,
1H).

389.4

ES+ 390

'H AMP (300
MI'1, D>0-d>)

o 3,11 (s, 3H);
3,26 (m, 2H);

3,57 - 3,68 (m,
2H); 3,70 (s,
3H); 4,12 (m,
2H); 4,99 (s,
1H); 5,77 (s,
1H), 7,64 (s,

1H).
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403,4

ES-402

TH SIMP (300
MTI'1, D20-d2)
§: 1,77 (m, 4H);
3,01 (m, 2H);
3,43 -3,63 (m,
4H); 3,67 (s,
3H): 4,93 (s,
1H); 5,80 (s,
1H); 7,63 (s,
1H).

362,32

ES+ 363

(300 MI'w,
D20) &: 3,24 (s,
3H); 3,50-3,73

(m, 5H); 4,98
(m, 1H); 5,99
(s, 1H); 7,65 (s,
1H)

10

348,29

ES- 347

(300 MI'w,
D»0) 6: 3,48 -
3,81 (m, SH);
4,98 (m, 1H);
5,92 (s, 1H);

7,65 (s, 1H)

11

362,32

ES+ 363

(300 MTI'L,
D,0) 6: 3,46 -
4,00 (m, 8H);
4,98 (m, 1H);
5,91 (s, 1H);
7,66 (s, 1H);
8,07 (m,
1,12H); 8,60
(m, 0,56H);,
8,81 (m, 1,12H)
CooTtHotenue
coenuHeHue/
punuH (1:0,56)

12

43743

ES+
438

(300 MTI'w,
D»0) &: 3,36 (s,
3H); 3,45 (s,
2H); 4,66 (m,
2H); 4,87 (m,
1H); 5,36 (m,
1H); 7,37 (m,
2H); 7,54 (m,
3H).
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(300 MI'y,
JIMCO-ds) 6:
3,04 (m, 1 H);
3,42 (m, 1H);
3,62 (s, 3H);

N N—'l\{ 4,71 (m, 1H);
/ S ES- | 5,77 s, 1H):
TN 34220 | 341 7,42 (s, 1H);

’ 7,69 (m, 2,6H);

8,13 (m, 1,3H);

8,73 (m, 2,6H);
13,78 (s, 1H).

CooTHoleHue

coenMHeHue/mu

punuH (1:1,3)

13 N

Cxema 3

\NJ/"' N 4-guTpoermn xmoppopmuar - J/',' P> Ammmak - J’“ D
H N — ‘
N DIEA, DCE N DIEA, DCE N
/N, J—N, J—N
Cramas 1 g OBn Craaan 2 S “0Bn
IIpom. coex.19

IIpom. coen.12 IIpom. coen.20

H2NYO HZNYO

Oy D ON NN
Pd/C, H2, N N—N SOs-mup., J . \
7,
-QIEeTOH \NJ L, AN \ NHPHITH \H .
—_—_—
H N
Cramsa 3 N Crammsa 4 J'—N
)—N\ o] ‘0S04Py*
o OH S
IIpom. coen.21 IIpamep 14

IIpomexxyTounoe coennnenue 19 u llpomexxkyrounoe coenunenue 20
[0089] K  pacteopy  (4R,8S,72)-5-(6ensmnokcn)-N'-rugpokcu-N, | -qumeTnin-6-okco-
4,5,6,8-terparuapo-1H-4,7-meranonupasono| 3,4-e][ 1,3 | nuaszenuH-8-kapbokcumunamua
(ITpome:xyTouHoe coenmHenue 12, 229 mr, 0,64 mmons) B DCE (15 mu1) npu KOMHaTHOH
temnepatype nodasmsuin DIEA (0,11 mn, 0,64 mmonb) u (4-HUTpOod eHMI)KapOOHOXIOpHAAT
(129,52 wmr, 0,64 Mmonb). PeakiiMOHHYIO CMECh TIEPEMELINBAIIN P KOMHATHOM TeMIIepaType
B TeUeHHE 2 4acoB ¢ nony4deHneM pacteopa (4R,8S,Z)-5-(6ensunokcn)-N, 1-numetin-N'-(((4-
HUTPOGEHOKCH )KapOOHMI )OKCH)-0-0kc0-4,5,0,8-TeTparuapo-1H-4,7-meranonupazono| 3,4-
e][1,3]nnazennn-8-kapbokcumunamuna (Ilpomesxyrounoe coennHenue 19).
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[0090] K omnucannomy Beine pacrsopy IIpomexyrounoro coeamnenuss 19 mnpu
KOMHaTHOM Temneparype nodasnsiimn DIEA (0,11 mn, 0,64 mmonb) u pactBop ammuaka B TT'®
(0,64 mn, 0,64 MMonp). PeakinOHHYIO CMeCh NepeMeInnBaIN IPU KOMHATHON TEMITEpaType B
tTeyeHue | yaca. PacTBopuTenpb ymansum ¢ MonydyeHHeM HEOUUIIEHHOTO MPOAYKTA, KOTOPBIH
ounmanu ¢mur-xpomarorpapueit (20 r cummkarens, 0%-100% sTunanerar/rekcaHsl) ¢
nonyuenuem (4R,88S,7)-5-(6ensunokcn)-N'-(kapdbamonsnokcn)-N, 1 -numernn-6-okco-4,5,6,8-
terparuapo-1H-4,7-metanonmpazono| 3,4-e][ 1,3 |nuazenun-8-kapbokcumunamuna (87  wr,
34%) B Buze Oenoro TBepaoro semectsa. MS: 400 ES+ (Ci1sH21N704).

IIpomexyTouHoe coennHenue 21
[0091] PactBop (4R,8S,Z)-5-(0ensunokcu)-N'-(kapbamounsnokcn)-N, 1 -aumeTnn-6-okco-
4,5,6,8-terparunpo-1H-4,7-meranonupasonol| 3,4-¢][ 1,3 nnazenun-8-kapbokcumuaammaa
(ITpomexyTouHoe coennnenue 20, 87 mr, 0,22 mmonb) B ateToHe (10 MiT) mpoxyBaiu a30TOM
3 paza u nob6asnsiiu 10% Pd/C (23 mr (0,022 mmoinb). PeakimoHHYHO CMeCh MPOAYBaJIH a30TOM
3 pa3a u 3aTeM nepeMeInBaIl B aTMocepe BOZOpoa NpU TEMITEpAType OKPYIKAIOLIeH Cperbl
B T€YEHHE 2 4YacoOB. 3aTeM YKa3aHHYI0 PEAaKLHOHHYI0 CMeCh (PHIBTPOBAIN Hepe3 LEeJIHT.
@unbTpar KoHUEHTpHpoBaNU ¢ noaydeHueM ((4R,8S,Z)-N'-(kapOaMOMIOKCH)-5-THAPOKCH-
N, 1-numeruni-6-okco-4,5,6,8-rerparunpo- 1 H-4,7-meranonupasono| 3,4-¢][ 1,3 | nnazenun-8-
kapOokcumunamuaa (66 mr, 67%) B Bume Oenmoro TBepmoro Bemectsa. MS: 310 ES+
(C11H15N704).

IIpumep 14

o "0SO5H

[0092] K pacteopy ((4R,8S,Z)-N'-(kapbamonsiokcu)-5-runpokcu-N, 1 -mTuMeTHiI-6-0Kkco-
4,5,6,8-terparuapo-1H-4,7-meranonupazono| 3,4-e][ 1,3 |nuaszenuH-8-kapbokcumunamua

(ITpome:xyTouHOe coenunenue 21, 66 mr, 0,21 MmMoinp) B mupuanHe (5 MII) IPU TEMIEpaType
OKpYy’Karomel cpeabl M0OaBISUIM KOMIUIEKC TPUOKCHAA cepbl ¢ mupuauaoMm (271 mr, 1,71
MMOJIb). PeakInoHHYI0 CMeCh IepeMEIINBAIH B TEYEHNE HOYH, 3aT€M KOHLIEHTPHPOBAIIH MIPU
NOHMKEHHOM JaBIIEHHH C TIOJIyY€HHEM HEOYHIIEHHOTO IPOAYKTA. VYka3zaHHbIH
HEOYHIIEHHBIN MPOAYKT OYHIIAIN HA KOPOTKOH MOAYIIKE U3 CHITUKATEIIs, SO UPYsI FeKCaHAMU

(50 mu), 3arem stunaunerarom/rekcanamu (1:1, 50 mu), stunanerarom (50 M) U aLETOHOM
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(100 M) ¢  mnomyuennem  mupumus  (4R,85)-8-((2)-N'-(xapbamonnokcu)-N-
MeTHIKapOaMuMunon)- 1 -meTui-6-okco-4,8-quruapo-1H-4, 7-meranonupazono| 3,4-

e][1,3]amazenun-5(6H)-un runpocynbdara (13 mr, 14%) B Bune Oeoro TBepAOro BELIECTBA.
MS: 388 ES- (C11H1sN70S) 'H IMP (300 MI'u, D,0) &: 3,57 — 3,63 (m, 5H); 4,90 (m, 1H);
5,72 (m, 1H); 7,58 (s, 1H); 8,01 (m, 2H); 8,58 (m, 1H); 8,74 (m, 2H) CootHolieHHne

coenuHenue/mupuauH (1:1).
AHaquTHYECKHE AAaHHbIE 1Jisl JOMOJIHUTE/IbHBIX IPHMEPOB

[0093] Bce coenunenus B Tabauue 2 ObLTH CHHTE3UPOBAHBI B COOTBETCTBUH cO Cxemoi
3 WK C UCTIOJIB30BAHUEM AHAJIOTMYHBIX B3aUMOAEHCTBUM, XOPOILIO U3BECTHBIX CIELUATIUCTY

B JAaHHOH oOnacTu TexHUKH. Bce coenmuHeHus: ObUTH BBIIENIEHBI KaK palleMHUYeCKIe TPaHC-.

Taoauua 2

IIpume Pacuern.
pNQ p CrpykTypa MM MS H SIMP

(300 MTI'L,
JAMCO-d6)
62,98 (d, 3H);
3,33 (s, 2H);

N= H o .
/N)\/N\( . 3,59 (s, 3H);
0]

3,77 (s, 3H);

) \ ES+ | 4,02 (m, 2H);

15 ~ éﬁ 48346 | 4s4 | 468 (d, 1H):
N 5,61 (s, 1H);

6,76 (bs, 2H);,
7,26 (s, 1H);
7,35 (s, 1H);
7,48 (s, 1H)

(300 My,
JIMCO-d6)
82,13 (t, 2H):;
0 2,92 (d, 3H);

H,N \( N 3,09 (m, 4H);
Wo(\/ O-N NN Ese | 356 (s 3H);
16 PN 46042 | 2 | 4,63 (d, 1H);
N 5,52 (s, 1H):

N, 6,47 (t, 1H); 6,74
o 0SO;H (bs, 2H); 7,28
(bs, 1H); 7,27 (s,
1H)
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405,07

ES-
404

(300 MI'u, D,0O)
0: 3,05 (s, 3H);
3,58 (m, 2H);
3,64 (s, 3H);
4,91 (m, 1H);
5,72 (m, 1H);
7,58 (s, 1H);
8,15 (m, 2H);
8,35 (m, 1H);
8,73 (m, 2H)
CooTtHotexue
COeMHEHNe/ TP
uauH (1:1)

18

432,12

ES+
433

(300 MI'u, D,0O)
0: 3,10 (m, SH);
3,41 (m, 2H);
3,62 (m, 2H);
3,67 (s, 3H);
4,94 (m, 1H);
5,76 (m, 1H);
7,62 (s, 1H)
CooTHoteHue

coenunenue/ TP
K (1:1)

19

460,15

ES+
461

(300 MTI'u, D,0)
5:1,35-1,60
(m, 6H); 2,95
(m, 2H); 2,98 (s,
3H); 3,12 (m,
1H); 3,60 (m,
1H); 3,67 (s,
3H); 4,94 (m,
1H); 5,76 (m,
1H); 7,63 (s, 1H)
CooTHoleHne

coenqunenue/Td
K (1:1)

20

403,09

ES-
402

(300 MI'u, D,0O)
0: 2,68 (s, 3H);
3,09 (s, 3H);
3,61 (m, 2H);
3,66 (s, 3H);
4,95 (m, 1H);
5,75 (m, 1H);
7,63 (s, 1H);
8,01 (m, 2H);
8,35 (m, 1H);
8,75 (m, 2H)
CooTHoteHue
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COeMHEHNEe/ TP
uauH (1:1)

21

417,11

ES-
416

(300 MI'u, D,0O)
0: 2,91 (m, 6H);
3,08 (s, 3H);
3,62 (m, 2H);
3,69 (s, 3H);
4,94 (m, 1H);
5,76 (m, 1H);
7,60 (s, 1H);
8,01 (m, 2H);
8,58 (m, 1H);
8,75 (m, 2H)
CooTtHoleHue
COeMHEHNe/Ip
nnuH (1:1)

22

447,38

ES+
448

(300 MTI'L,
JAMCO-ds) 6:
3,01 (s, 3H);
3,35 (m, 2H);
3,64 (s 3H); 3,72
(m, 2H); 4,69 (s,
1H); 5,62 (s,
1H); 6,74 (m,
1H); 6,86 (m,
1H); 7,35 (s, 1H)

23

446 4

ES+
447

(300 MTI'u, D,0O)
d: 3,09 (s, 3H);
3,62 (d, 2H);
3,67 (s, 3H);
3,83 (s, 2H);
4,94 (s, 1H);
5,76 (s, 1H);
7,62 (s, 1H)

24

458 45

ES+
459

(300 MI'w,

JIMCO-ds) 6:
1,71 (m, 1H);
2,04 (m, 1H);
2,94 (m, 3H);
2,98 (m, 1H);
3,15 (m, 2H);
3,27 (m, 2H);
3,58 (d, 3H);
4,05 (m, 1H);
4,64 (m, 1H);
5,56 (m, 1H);
6,62 (m, 1H);
6,94 (m, 1H);
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7,27 (m, 1H);
8,57 (bs, 2H)

25

446,13

ES+
447

(300 MI'u, D,0O)
0: 1,84 (m, 2H);
2,93 (m, 2H);
3,08 (s, 3H);
3,21 (m, 2H);
3,61 (m, 2H);
3,66 (s, 3H);
4,94 (m, 1H);
5,76 (m, 1H);
7,63 (s, 1H)
CooTtHotexue

coenquuenue/Td
K (1:1)

26

444,12

ES+
445

(300 MI'u, D,0O)
0: 3,09 (s, 3H);
3,61 (m, 2H);
3,67 (s, 3H);
4,17 (m, 2H);
4,33 (m, 2H);
4,54 (m, 1H);
4,94 (m, 1H);
5,76 (m, 1H):
7,61 (s, 1H)
CooTtHolleHue

coenunenune/TO
K (1:1)

27

461,41

ES+
462

(300 MI'w,
JIMCO-ds) 6:
2,36 (t, 2H); 2,43
(m, 1H); 2,99 (d,
3H); 3,21 (m,
2H); 3,62 (s,
3H); 4,70 (s,
1H); 5,60 (s,
1H); 6,58 (bs,
1H); 6,82 (bs,
1H); 7,34 (s, 1H)

28

486,50

ES+
487

(300 MI'w,
JIMCO-ds) 6:
1,18 (m, 3H);
1,65 (m, 3H);
2,79 (t, 2H); 2,89
(m, 3H); 3,00 (d,
3H); 3,21 (m,
2H); 3,35 (m,
2H); 3,64 (s,
3H); 4,71 (s,
1H); 5,63 (s,
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1H); 6,64 (bs,
1H); 6,76 (bs,
1H); 7,36 (s,
1H); 8,03 (bs,
1H)

29

472,48

ES+
473

(300 MI'w,
JAMCO-ds) 6:
1,49 (m, 2H);
1,91 (bs, 2H);,
2,92 (d, 3H);
3,01 (d, 3H);
3,18 (m, 2H);
3,55 (m, 1H);
3,65 (s, 3H);
4,71 (s, 1H);
5,64 (s, 1H);
6,71 (bs, 2H);
7,36 (s, 1H);
8,17 (bs, 1H)

30

NH,

4865

ES+
487

(300 MTI'L,

JIMCO-ds) 6:
1,20 (m, 4H);
1,80 (m, 4H);
2,93 (m, 4H);
3,16 (m, 1H);
3,24 (m, 1H);
3,57 (s, 3H);
4,64 (m, 1H);
5,56 (s, 1H);
6,31 (m, 1H);
6,68 (m, 1H);
7,29 (s, 1H);
7,62 (bs, 3H)

31

518,15

ES-
517

(300 MI'u, D,0O)
0:131-148
(m, 4H); 1,85
(m, 2H); 3,15
(m, SH); 3,56
(m, 2H); 3,72 (s,
3H); 3,78 (m,
1H); 4,68 (m,
1H); 5,71 (m,
1H); 7,59 (s,
1H); 8,01 (m,
0,5H); 8,58 (m,
0,25H); 8,78 (m,
0,5H)
CooTtHotenue

COeIMHEHNE/ TP
uauH (4:1)
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57422

ES-
573

(300 MI'u, D,0O)
o: 1,31 (m, 11H);
1,89 (m, 2H);
3,15-3,18 (m,
5H); 3,58 — 3,62
(m, 6H); 3,90
(m, 2H); 4,94
(m, 1H); 5,75
(m, 1H); 7,62 (s,
1H)

33

419,09

ES-
418

(300 MI'u, D,0O)
0: 3,08 (s, 3H);
3,60 (m, 2H);
3,67 (m, 6H);
4,94 (m, 1H);
5,76 (m, 1H);
7,62 (s, 1H);
8,05 (m, 1H);
8,61 (m, 0,5H);
8,77 (m, 1H)
CootHoienue
COeIMHeHNe/TIip
unuH (2:1)

34

475,11

ES-
474

(300 MTI'u, D,0O)
0:143-1,53
(m, 6H); 3,08 (s,
3H); 3,60 (m,
2H); 3,67 (s,
3H); 4,93 (m,
1H); 5,75 (m,
1H); 7,60 (s,
1H); 8,01 (m,
1H); 8,60 (m,
0,5H); 8,78 (m,
1H)
CooTHoleHne

COeIMHEHUE/ TP
uauH (2:1)
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4-arTpo (heHmIT XII0p(HopMEAT AmMMmuak

Cxema 4

HOJ

\ N Q
N N-N o, O-N N-N W, >
HJ"'- {iﬁ 1) NCS, mupuaus, x10pohopnm W’h. #\f Pd/C, H, >{ g N
N ;

2) TpeT-0yTHIT IPOII-2-CHOAT N AueroH )—N\

N_ DIEA, xmopodopm )—N\ 0 OH
(0] OBn (o] OBn Cramas 2
Craans 1
IIpom. coen.10 IIpom. coen.22 IIpom. coen.23
N\
0 O-N \N"N (0] O-N N—-N

| \ \,, \ \
sos_nm_p. w””d Tq}K HW hﬁj
; N _— N

N JIXM )—N\
[upu s d "0SO5H 0 0SO;H

Crams 3 Craans 4
IIpom. coen.24 Hpumep 35

IIpome:xkyTouHOE coeqnHeHUe 22
[0094] K pactBopy (E)-5-(6ensunokcu)-1-mernn-6-okco-4,5,6,8-rerparunpo-1H-4,7-
metaHonupas3ono|3,4-e][1,3 | nuazenun-8-kapbaapaeruaa OKCUMa (ITpomeskyTOoUuHOE
coequnenue 10, 88 mr, 0,27 mmonp) B xyopodopme (10 M) mpu KOMHATHOW TeMmeparype
nobasysiim NCS (52 wmr, 0,30 mmonb) u mupuaud (0,02 mu, 0,27 MMmounb). YKa3aHHYIO
peaxkMOHHYI0 cMech nepemeutuBanu npu Temnepatype 40 °C B Teuenune | dyaca, 3aTem
OXJIKIAIU 10 KOMHATHOH Temrieparypbl. JloOGaBmsuin Tper-OyTin mpom-2-eHoat (0,04 wmu,
0,30 mmoub) u DIEA (0,06 mi, 0,32 MMOJTb) U IepeMEIINBAJIN TIPU KOMHATHON TeEMITepaType
B TeueHue 30 muHyT, 3ateM nodaBisu JIXM (10 mi1) U HACHILIEHHBIH PACTBOP XJIOpUOA
ammoHusi (10 mu). OpraHudeckuil CJIOW OTHENSIH, CYIIMIH Hajx Oe3BOOHBIM CyJb(aToM
HATPUsT W KOHILIGHTPUPOBAIM C TMOJyYEHHEM HEOYUIIEHHOTO TPOAYKTA.  YKa3aHHBINA
HEOYHIIEHHBIN MPOAYKT OUUIIAIH MpU nomouH (udm-xpomarorpadun (12 r cunmukaress, 0-
100% EtOAc B rekcane) ¢ nonyderuem tpet-Oytun 3-((4R,8S)-5-(6enzmnokcn)- 1 -meTun-6-
okco0-4,5,6,8-rerparuapo-1H-4,7-meranonupaszono| 3,4-¢][ 1,3 | nuazenun-8-wmn)-4,5-
TUTHIPOU30KCca3oi-S-kapbokcmnara (51 mr, 41%) B Buge Oenoro TBepaoro BemecTsa. MS:
454 ES+ (C23H27N50s).

IIpomesxkyTouHOe coennHeHue 23
[0095] PactBop TpeT-OyThin 3-((4R,85)-5-(6enszmnokcn)-1-metnn-6-okco-4,5,6,8-
terparunpo-1H-4,7-meranonupasono[3,4-¢][ 1,3 | nuazenun-8-wmn)-4,5-muruapon3oxkcas3on-5S-
kapOokcunara (Ilpomexkyrounoe coenumnenue 22, 41 mr, 0,094 mmornp) B anetone (10 mu)
NPOYBAJIU a30TOM 3 pasa, a 3ateM nodasisutu 10 % Pd/C (1 mr, 0,001 MMoub). PeakiiioHHy 0
CMeCh MPOAYBAIM a30TOM 3 pas3a M 3aTeM IepeMelInBall B arMocdepe BOAOpOAa IpU

TeMIepaType OKpYy:Karolleil cpelpl B TeUeHHE 2 4acoOB. 3aTeM YKAa3aHHYH PEaKLUOHHYIO
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30

cMech (PUIBTPOBAIN Uepe3 HenuT. PuIbTpaT KOHIEHTPUPOBAIH C MOJNYYEHHEM TPET-OyTHII
3-((4R,85)-5-runpokcu- 1 -mernn-6-okco-4,5,6,8-rerparunpo- 1H-4, 7-meranonupasono| 3,4-
e][1,3]anazenun-8-mn)-4,5-nuruapounsokcason-S-kapookcmnara (32 mr, 97%) B Buae 6enoro
tBepaoro Bemecrea. MS: 364 ES+ (Ci6H21Ns05).
IIpome:kyTouHoe coennHeHue 24
[0096] K  pacrBopy Ttper-Oyrun  3-((4R,8S)-5-runpokcu-1-mernn-6-okco-4,5,6,8-
terparuapo-1H-4,7-metanonupazono| 3,4-e][ 1,3 | nuazenun-8-mi)-4,5-1uruapon3okcaso-5S-
kapOokcunara (Ilpomexkyrounoe coenmnenue 23, 32 mr, 0,088 mMmonb) B nupuaune (5 M)
IPU TEMITEPAType OKpYKaroliel cpeabl 100aBIsUIN KOMIUIEKC TPHOKCHIA CEPBI C MUPUIUHOM
(112 wmr, 0,70 mMmonp). PeakIMOHHYIO CMecCh MEpeMeIlMBajJM B TEUEHHE HOYH, 3aTeM
KOHLIEHTPUPOBAJIU TPH MOHMKEHHOM JABJIEHUU C TOJYYEHHEM HEOYMIIEHHOTO MPOIYKTa.
VKa3aHHbIA HEOUUIIEHHBIH MPOAYKT OUUINAIN MPU MOMOIIH XpoMaTorpaduu ¢ oOpaieHHOH
dazoii (Sepabeads, 20 r, arieronutpui/Bona = ot 0/100 go 1/5) ¢ nonydenuem Tper-OyTun 3-
((4R,8S)-1-meTmn-6-okco-5-(cynbpookcn)-4,5,6,8-rerparunpo-1H-4,7-meranonupazono| 3,4-
e][1,3]anazenun-8-mn)-4,5-nuruapousokca3on-S-kapobokcunara (17 mr, 43%) B Buge 6enoro
tBepaoro Bemectsa. MS: 442 ES- (C16H21N508S).
Mpumep 35

\
o} O-N N—N

| \
HW N
N
o);N

[0097] K pactBopy Tper-Oytun 3-((4R,8S)-1-merun-6-okco-5-(cyapdookcu)-4,5,6,8-

"OSO3H

terparunpo-1H-4,7-meranonupasono[3,4-¢][ 1,3 | nuazenun-8-wmin)-4,5-muruapon3okcaszon-5S-
kapOokcunara (Ilpome:xxkyrounoe coenunenue 24, 17 mr, 0,038 mmons) B XM (1 mu) npu
temneparype 0 °C poGaBmsmm TOK (1 mu, 13,05 mmonb). PeakiuoHHyH CcMech
nepememinBanu npu temrneparype 0 °C B TeueHue 2 uacoB. PacTBoputens ynamsiid c
NOJIy4Y€HHEM HEOUHIIIEHHOTO MPOYKTAa, KOTOPBIN PACTBOPSUIN B BOAE M OUHIIAIN ITPH TOMOIIH
xpomartorpaduun ¢ obpamennoii (dazoii (Sepabeads, 12 r, 100% Bonma) ¢ monydeHuem 3-
((4R,85)-1-meTun-6-okco-5-(cynpdpookcn)-4,5,6,8-terparunpo-1H-4,7-meranonupazono| 3,4-
e][1,3]nnazenun-8-mn)-4,5-nuruapon3okca3on-S-kapooHoBoit kucaotel (12 mr, 64%) B BUzIE
6enoro Teepnoro Bemectsa. MS: 386 ES- (C12H13Ns05S) 'H AMP (300 MI'n, D,0) &: 3,26 —
3,34 (m, 2H); 2,52 — 3,68 (m, SH); 4,72 (m, 1H); 4,85 — 5,02 (m, 1H); 5,55 (m, 1H); 7,53 (s,
1H).
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[0098]

Bce coenunenns B Tabanune 3 Obutd CHHTE3MPOBAHBI B COOTBETCTBUU cO CxeMoit

4 UK ¢ UCIIOJIB30BAHUEM AHAJOTHYHBIX BSaHMOHeﬁCTBHﬁ, XOpOLIO M3BECTHBIX CIICHHUAIUCTY

B HaHHOﬁ obOnactu TexHUKH. Bee COCIUHECHUA ObLIH BBIACJICHDBI KaK PAEMUYCCKUE TPAHC-.

Tabauna 3
Hpum. Pacuern. 1
Ne Crpykrtypa MM MS H AMP
(300 MI'q,
N JIMCO-ds) 0:
O~-N N—'f‘{ 2,90 (m, 4H);
N, N Egr | 314 (m, 1H);
36 N 433,44 434 3,25 (m, 1H);
N 3,46 (s, 3H); 4,62
o \OSO3H (m, 1H); 4,85 (m,
Hsomep 1 1H); 5,38 (s, 1H);
7,22 (m, 6H).
(300 MTI',
N JIMCO-ds) 6:
O'-{\j N""{ 2,82 (m, 2H);
1, A ES+ 3,02 (m, 1H);
37 N 433 44 434 3,22 (m, 1H);
N 3,50 (s, 3H); 4,54
o "OSO4H Eﬁ) 1?%;64(,931(}111;,
R S, ;
HMsovep 2 7,23 (m, 6H).
Cxema §
o PN NN o-N - O-N  N-N
yw éﬁ LiBH4 Hoﬁdh" %F Tesom TBS Oﬁu,,héﬁ ::/C' e
N MeOH/ TT'® N Jlytumus, XM N T eT:II;
O)_N\OBn Cramus 1 O//L_N\OBn Cramus 2 O)_N\OBn Cramas3
IIpom. coen.22 Ipom. coen.25 IIpom. coen.26
O-N NN O-N  N-N O-N NN
) N 1, A\ \,, \
TBSOﬁv/I" éﬁ SO;-mmp. TBSO/’U (ér HF-rmp. Hoﬁ) ,\ér
N N
O)_N\OH [Tuprmae O)_N\OSO;;H TI'® /EtOAC O)_N\OsosH
Cranns 4 Cramus §

IIpom. coen.27

[0099]

IIpom. coen.28

IIpomesxkyTouHOe coeanHeHue 25

IIpamep 38

K pacrBopy tper-Oytun 3-((4R,8S)-5-(6enzmnokcn)-1-merun-6-okco-4,5,6,8-

terparunpo-1H-4,7-meranonupasono[3,4-e][ 1,3 ]| nnazennn-8-mn)-4,5-turuapon3okcaszon-5-

kapookcunara (Ilpomexyrounoe coeaunenue 22, 90 mr, 0,198 mmons) B8 MeOH (3 min) u
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30

TT'® (6 mu) mpu remnepatype -10 °C nobasnsinu pactsop LiBHy (5,94 mi, 5,94 mmons) B TT' @
(1 n.). Peakumonnyro cmech mnepememuBanu mnpu Ttemmeparype -10 °C B TeueHume 2
4acoB. 3aTeM B YKa3aHHYIO cMech no0assin JIXM (50 M) 1 HaChIEHHBIH PaCTBOP XJIOpUAA
amMmoHusi (50 mu). OpraHudeckuil CJIOW OTHENSIH, CYIIWIN Hajx Oe3BOAHBIM Cysb(aToM
HATpUsi U KOHLEHTPUPOBAIM C TMOJyY€HHEM HEOYUIIEHHOTO TPOAYKTA.  YKa3aHHBINA
HEOUMIIEHHBII MPOAYKT OUUINAJIH MpH oMoy (usm-xpomarorpadun (12 r cunmkaress, 0-
100% EtOAc B rekcane) ¢ nonyuenuem (4R,8S)-5-(0ensunokcn)-8-(5-(runpokcumermn)-4,5-
OUTHIPOU30KCa30i-3-mi)-1-mermi-1,4,5,8-rerparunpo-6H-4,7-meranonupasono| 3,4-
e][1,3]anazenun-6-ona (40 mr, 52%) B BHue Oemoro TBepmoro Bemectsa. MS: 384 ES+
(C19H21N504).

IIpome:xyTouHOe coeqHeHuUe 26
[00100] K pacTBopy (4R,8S)-5-(6enzunokcu)-8-(5-(runpokcumetn)-4,5-
OUTHIPOU30KCa30i-3-1mi)-1-merun-1,4,5,8-rerparunpo-6H-4,7-meranonupasono| 3,4-
e][1,3]anazenun-6-ona (Ipomexkyrounoe coenunenue 25, 40 mr, 0,10 mmounb) B JIXM (10
MJI) TP KOMHATHOH Temneparype nobasmsu 2,6-nmytuaud (0,01 mu, 0,13 MMonb) u Tper-
Oyrunmumermncuii TpupTopmerancyabponar (0,03 mu, 0,11 mmonb). PeakiimoHHy0 cMech
nepemernBanu npu temmneparype 35 °C B TedueHue 2 4acoB. 3aTeM B YKa3aHHYIO CMECh
nobGassin JIXM (10 mit) 1 HackIIEeHHBIH pacTBOp xJjaopuaa ammonHust (10 mut). Opranudeckuii
CJNOW OTHENSIN, CYIIWIM Hajg Oe3BOAHBIM CyJb(paToM HATPUST U KOHLEHTPUPOBAIU C
MOJIy4eHHEM HEOUYHUINEHHOTO MPOAYKTA. Y Ka3aHHBIN HEOYHINEHHBIN MPOAYKT OUUIIAIH MPU
nomotu ¢ud-xpomarorpaduun (12 r cunmukarens, 0-100% EtOAc B rekcane) ¢ mojyueHUEM
(4R,8S)-5-(6en3unokcn)-8-(5-(((TpeT-Oy THIAMMETUIICHUITFIT ) OKCH )METHI)-4, 5-
OUTHIPOU30KCa30i-3-m)-1-metun-1,4,5,8-rerparunpo-6H-4,7-meranonupaszono| 3,4-
e][1,3]amazenun-6-ona (50 mr, 96%) B Bume Oenoro TBepmoro BemectBa. MS: 498 ES+
(C25H35N50481).

IIpomesxkyTouHOe coennHenue 27
[00101] Pactsop (4R ,8S)-5-(6en3unokcu)-8-(5-(((Tper-
Oy THIIAMMETHIICHITHIT ) OKCH )METHI )-4, S-uruapon3okcaszon-3-mn)-1-mermn-1,4,5,8-
terparunpo-6H-4,7-metanonupaszono| 3,4-¢][ 1,3 |nnazenun-6-oHa (ITpome:xyToUHOE
coenuHeHue 26, 50 mr, 0,10 mmozb) B anerone (10 mur) mpoxysaiu a30ToM 3 pa3a U J00aBIISIH
10% Pd/C (1 mr, 0,001 Mmmonp). PeakunoHHYIO CMeCh MPOAYBAJIH a30TOM 3 pas3a M 3aTeM
nepeMerBaii B aTMocdepe BOAOpoaa MpH TEMIIEPAType OKPYKAIOIIEH Cpeasl B TeUEHHE 2
4acoB. 3aTeM YyKa3aHHYK PEaKLHOHHYIO CMech (priibTpoBaniu uepe3 wenuT. Duibrpar

KOHIEeHTpupoBanu ¢ mnonydeHneM (4R,8S)-8-(5-(((Tper-OyTHIAMMEeTHIICHITHIT)OKCH )METHII)-
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4,5-muruapons3okcaszon-3-mi)-S-ruapokcu-1-merun-1,4,5,8-rerparunpo-6H-4,7-
metaHonupa3ono[3,4-e][1,3 | anazenun-6-ona (40 wmr, 97%) B BHme Oenoro TBEPIOTO
BemectBa. MS: 408 ES+ (C18H29N504S1).

IIpomesxxkyTouHoe coennHenue 28
[00102] K pacTBopy (4R,8S)-8-(5-(((Tper-Oy THIAMMETHUIICHIIAIT ) OKCH )METHI )-4, 5-
IUTUAPOU30KCA30I-3-1)-S-rupokcu-1-metni-1,4,5,8-rerparunpo-6H-4,7-
metanomnupaszono[3,4-e][1,3 | anazenun-6-ona (IlpomexkyrouHoe coeaunenue 27, 40 wr,
0,098 mmonp) B nupumauHe (5 M) NpU TeMIepaTrype OKpyKarolled cpenbl n00aBisiu
KOMILIEKC TPUOKcHna cepbl ¢ mupuauHoM (125 mr, 0,785 mmonp). PeakunonHyoo cmech
nepeMelBalIi B TeUEHHE HOYM, 3aT€M KOHLIEHTPUPOBAIMU IPU MOHMKEHHOM IaBJIEHUH C
MOJIy4€HHEM HEOUHUINEHHOTO MPOAYKTA. Y Ka3aHHbIN HEOUHINEHHbIH MPOAYKT OUUINAIHN MIPU
nomotu ¢sii-xpomarorpaduu (cunukaresb, 4 T, 0-100% EtOAc B rekcaHe) ¢ monyueHHeM
(4R,885)-8-(5-(((TpeT-Oy THIAMMETUIICHITNIT )OKCH )METHIT )-4, S- TUTUAPOU30KCA30I1-3 -1J1)- 1 -
MeTHI-6-0kc0-4,8-nuruapo-1H-4,7-meranonupazonol 3,4-e][ 1,3 | nuazenun-5(6H)-un
ruapocyibdara (5 wmr, 10%) B Bupme Oenoro TtBepmoro Bemectsa. MS: 486 ES-
(C18H29N507SiS).

Mpumep 38
O-N  “N-N
i \

‘s,, NS

HO
N
o);N

[00103] K pacTBopy (4R,8S)-8-(5-(((Tper-Oy THIAMMETHUIICHUITAI ) OKCH )METHI )-4, 5-

"0SO;H

TUTHIPOU30KCa30J1-3-1)- | -MeTui-6-okco-4, 8-nurunpo-1H-4,7-meranonupaszono| 3,4-

e][1,3]nnazenun-5(6H)-un rugpocynbdara (IIpomexyrounoe coenunenune 28, 5 mr, 0,0103
MMOJb) B sTwiauerare (2 mu) u TI'® (1 mu) mpu Temmepatype OKpY’KaroIled Cpembl
nobGasysiin HF-mupuaua (0,001 mi, 0,09 Mmonb). PeakIIMOHHYIO CMeCh MepeMeNINBaIN MTPU
KOMHATHOM TeMIIepaType B TEUEHHE 2 4aCcOB, 3aT€M KOHLIeHTprpoBasu. [TonyueHHOE TBEpaOE
BEIECTBO PACTBOPSUIN B BOAE M OYHUILAJIN ITPH TIOMOLIH X poMaTorpadpuu ¢ oOparneHHoH ¢a3oi
(Sepabeads, 4 r, 100% Boma) ¢ monydeHuem (4R, 8S)-8-(5-(rumpokcumermin)-4,5-
OUTHIPOU30KCa30J1-3-1)- 1 -MeTri-6-okco-4, 8-nurunpo-1H-4,7-meranonupasono| 3,4-

e][1,3]anazenun-5(6H)-un ruppocynedara (0,8 mr, 19%) B Buzne 6e10ro TBEpAOTrO BEIIECTBA.

MS: 372 ES- (C12H15N505S) 'H SIMP (300 MI'w, D,0) &: (300 MI', D>0) §: 3,25 — 3,30 (m,
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3H); 3,59 — 3,65 (m, SH); 3,62 — 3,79 (m, 1 H): 4,93 (m, 2H); 5,60 (m, 1H); 7,60 (s, 1H): 7,98
(m, 1H); 8,48 (m, 0,5H); 8,72 (m, 1H) CooTHomenue coequHerue/mupuauH (2:1).

IIpumep 39
\

HO, ©P-N  N-N
\ \

\ﬁ),’,. N

N
4 N\
O 0OSOzH

[00104] ITupunus (4R,8S)-8-(5-(runpoxcumerin)-4-meTuin-4,5-TUruapon30Kca3o-3-mi)-
1-meTni-6-okco-4,8-ngurunpo- 1 H-4,7-meranonupasono| 3,4-e][ 1,3 | nuazenun-5(6H)-un

ruapocynb(ar CUHTE3UPOBAIM, CIEAys IMOCIENOBATEIbHOCTH PEAKIHH, aHAJIOTUYHON
npuBeneHHoi B mpumepe 38, ¢ ucnonbzoBanueMm metun (E)-Oyr-2-enoara u KF.2H»O Ha
cranuu 1 cxembl 4. MS: 386 ES- (C13H17Ns05S) 'H SAMP (300 MI'u, D,0) §: 1,42 (d, 3H);
3,25 (m, 1H); 3,56 (m, 1H); 3,60 (m, 2H); 3,65 (s, 3H); 3,81 (m, 1H); 4,50 (m, 1H); 4,93 (m,
1H); 5,65 (m, 1H); 7,61 (s, 1H); 8,04 (m, 2H); 8,61 (m, 1H); 8,77 (m, 2H) CootHoweHHe

coequrenue/mupuaut (1:1).

Cxema 6
N N\ < AN TBSO. AN
TBSO |N N""{ TBSO lN N'N\ |N N-‘f\{
\N)’I" NS \N)/,,,S NN \H N
N H NAR + N__Js
e} P} Py
O OBn 0] OBn O OBn
Pan. tpanc 4R, 8S (xupanen.) 4S, 8R (xupansn.)
IIpom. coen.13 IIpom. coen.29 IIpom. coen.

IIpomexxyTounoe coennnenue 29 u llpomexxkyrounoe coenunenue 30

[00105] TpaHc-pauemudeckuii (Z2)-5-(6enzunokcm)-N'-((Tpet-
OyTrnanMeTIICHITT)oKeH)-N, 1 -mumeTnin-6-okco-4,5,6,8-rerparunpo- 1H-4,7-
metaHonupas3ono|[3,4-e][ 1,3 | anazenun-8-kapookcumunaamun (IlpomexkyTouHoe coeqMHEHHE
13, 8 r) ornenstu ¢ momomeio COX, ucnonp3yst kononky Chiralpak AD-H, 25% u3onpomnanon
B KadyecTBe copactoputesssi CO; npu 75 r/mMuH, naBieHue B cucteMe coctasisuio 120 Gap,
TeMIlepaTypa KOJOHHBI cocTasisiia 25 °C, ¢ noayyeHueMm:

[00106] IIpomexyrounoe coexuHenue 29: (4R* 8S* 7Z)-5-(6ensunokcu)-N'-((Tpert-
OyTunanMeTIIICHITIIT)oKeH)-N, 1 -mumeTnin-6-okco-4,5,6,8-rerparunpo- 1H-4,7-
metaronupas3ono|3,4-e][ 1,3 | anazenun-8-kapOokcumunamun (xupaibH., 3,06 T, 34%). MS:

471 ES+ (C23H34N603Si) 'H SIMP (300 MT'y, MeOD) &: 0,01 (s, 6H); 0,81 (s, 9H); 3,07 (s,
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3H); 3,32 (m, 1H); 3,47 (m, 1H); 3,62 (s, 3H); 4,31 (m, 1H); 4,95 (m, 2H); 5,48 (m, 1H); 7,35
- 7,44 (m, 6H). ee >99%.

[00107] TIpomexyrounoe coexuHenue 30 (4S* 8R* Z)-5-(6ensunokcu)-N'-((Tpert-
OyTunanMeTmcuInI)okcn)-N, 1 -mumernin-6-okco-4,5,6,8-rerparunpo-1H-4,7-
metanonupas3ono|3,4-e][ 1,3 | anazenun-8-kapOokcumunamun (xupaibH., 2,38 r, 26%). MS:
471 ES+ (C23H34NeO3Si) 'H AMP (300 MI'u, MeOD) &: 0,01 (s, 6H); 0,81 (s, 9H); 3,07 (s,
3H); 3,32 (m, 1H); 3,47 (m, 1H); 3,62 (s, 3H); 4,31 (m, 1H); 4,95 (m, 2H); 5,48 (m, 1H); 7,35
- 7,44 (m, 6H). ee >99%.

IIpumep 40

HOLy  NyoN
\

[00108] Harpus  (4R* 8S*)-8-((Z)-N'-runpokcu-N-merunkapObaMuMuIon)- 1 -meTui-6-
okco-4,8-nurunpo-1H-4,7-meranonupazono| 3,4-¢][ 1,3 |ouazenun-5(6H)-un  rugpocynbdar
(XUpanbH.) CHHTE3MPOBAIM, CJEAys TIOCJIEAOBATEIbHOCTH  pPEaKLUUd, aHaJIOTHYHOU
npuBeneHHON B mpumepe 1, ¢ ucnonb3oBaHueMm IIpome:xkyTouHoro coeguHeHusi 29 Ha
cranuu 14 cxembr 1. MS: 345 ES- (C10H1sN6O6S) 'H AMP (300 MTI'ni, D>0) &: 3,08 (s, 3H);
3,52 (m, 2H); 3,61 (s, 3H); 4,93 (m, 1H); 5,69 (s, 1H); 7,60 (s, 1H). AGCONMOTHASI CTePEOXUMUS
ObLTa MOATBEPIKAEHA KPUCTAIIIOTPAQUISCKIMU JaAHHBIMU.
IIpumep 41
HO\N \

o} 0SO4H
[00109] Harpus  (4S*,8R*)-8-((Z)-N'-runpokcu-N-merrnkapObaMuMuIon)- 1 -meTui-6-
okco-4,8-nuruapo-1H-4,7-meranonupasono|3,4-¢][ 1,3 | anazenun-5(6H)-un  ruapocyibdar
(XupanpH.) CHHTE3MPOBANM, CJEOys IIOCJIEAOBAaTENIbHOCTH  PEAKUWH, aHAJIOTUYHOU
npusefeHHON B mpumepe 1, ¢ ucnonb3oBanueM lIpomeskyrounoro coegunenusi 30 Ha
cranuu 14 cxembr 1. MS: 345 ES- (C10H1sN6OsS) 'H AMP (300 MT'ni, D>0) &: 3,05 (s, 3H);
3,52 (m, 2H); 3,60 (s, 3H); 4,92 (m, 1H); 5,68 (s, 1H); 7,58 (s, 1H).

IIpumep 42
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HNT
| N
N\
o OSO3H
[00110] K pacTBopy (4R,8S)-8-((Z)-N'-(((2-amuHO3THI )KapOamont)okch)-N-

MeTHIKapOaMuMunonm)- 1 -metun-6-okco-4,8-quruapo-1H-4,7-meranonupazono| 3,4-
e][1,3]anazenun-5(6H)-un rugpocynbdara (mpumep 18, 8,3 mr, 0,0192 Mmounb) B nupuguHe
(0,5 mn) mpu Temneparype O °C ngoGaBnsnm TpuMerwicuiwi uzonuasar (2,35 mr, 0,0192
MMoIIb). PeakunoHHyro cMech nepemernnBaiu npu temmeparype 0 °C B TedeHne 2 4acoB.
PacTBopurens yaansaiam ¢ noiy4eHrueM HEOUHIEHHOTO TPOAYKTA, KOTOPBIN PaCTBOPSUIIU B BOZE
U OYHMIIIAJTIH MTPY MOMOIIHU Xpomartorpaduu ¢ obpameHHoit dasoii (Sepabeads, 4 r, 100% Boxna)
c MOJTy YeHUEM (4R,85)-1-metun-8-((Z)-N-metun-N'-(((2-
yPEUI03TUI)KapOaMOIT)OKCH )KapOaMuMu Ao )-6-okco-4,8-nuruapo-1H-4,7-
metanonupas3ono| 3,4-e][ 1,3 |nuazenun-S(6H)-un ruapocynsdara (2 mr, 19%) B BUge OGenoro
TBepnoro semectsa. MS: 474 ES- (C14H21N90sS) 'H AMP (300 MT'y, D>0) §: 3,05 (s, 3H);
3,14 (m, 4H); 3,57 (m, 2H); 3,63 (s, 3H); 4,90 (m, 1H); 5,72 (m, 1H); 7,59 (s, 1H).

IIpumep 43

[00111] IIpumep 43 cUHTE3UPOBAIH, CIEAYsI TEM K€ YCIOBUSAM PEaKL1H, YTO U B IpUMepe
42. B xauectBe cybOctpata Opamu (4R,8S)-8-((Z)-N'-(((2-amuHO3THIT)KapOaMOMIT)OKCH )-N-
MeTHIIKapOaMuMHIon)- 1 -MmeTui-6-okco-4,8-nuruapo-1H-4, 7-meranonupazono| 3,4-
e][1,3]mnnazenun-5(6H)-un ruapocynsdar (npumep 18, 8.3 mr, 0,0192 mmonb), monyyanu
(4R,8S)-8-((Z)-N-kapbamonn-N-metrn-N'-(((2-
yPeHI03THI)KapOaMOor )OKCH )kapOaMuMu o )- | -meTmin-6-okco-4,8-nuruapo- 1H-4,7-
metaHonupas3ono|3,4-e][ 1,3 | anazenun-5(6H)-un runpocynsdart (0,7 mr, 6%) B BUIe 6enoro
tBepnoro semectsa. MS: 517 ES- (Ci1sH2:N100S) 'H AMP (300 MI'ni, D,0) &: 3,05 (s, 3H);
3,24 (m, 4H); 3,56 (m, 2H); 3,62 (s, 3H); 4,90 (m, 1H); 5,71 (m, 1H); 7,58 (s, 1H).

IIpumep 44
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[00112] IIpumep 44 cUHTE3UPOBAIH, CIEAYsI TEM K€ YCIOBUSIM PEAKLUH, YTO U B IpHUMepe
42. B xauectrBe cybcrpara Opamu (4R,85)-8-((Z)-N'-(((2-amuuHO3 THIT)KapOaMOMIT)OKCH )-N-
MeTHIKapOaMuMuaonm)-1-metun-6-okco-4,8-quruapo-1H-4,7-meranonupazono| 3,4-
e][1,3]anazenun-5(6H)-un runpocynsdar (mpumep 18, 8 mr, 0,0185 Mmounb) 1 aneTUIXIIOPUA
(0,001 ™, 0,0185 mmonb) B kauectBe peareHra ais nomydeHus: (4R,8S)-8-((Z)-N'-(((2-
aleTaMUI03THIT)KapOaMOomI )OKCH )-N-MeTuikapOaMuMu a0 )- | -MeTHII-6-0kCo-4, 8- TUTHIPO-
1H-4,7-metanonupaszono|3,4-e][ 1,3 | anazenun-5(6H)-un ruapocynsdara (4 mr, 41%) B Buze
6enoro TBepaoro semectsa. MS: 473 ES- (C1sH2NzOsS) 'H AMP (300 MI', D,0) §: 1,88 (s,
3H); 3,05 (2, 3H); 3,19 (m, 4H); 3,57 (m, 2H); 3,62 (s, 3H); 4,90 (m, 1H); 5,71 (m, 1H); 7,59
(s, 1H); 8,01 (m, 1H); 8,55 (m, 0,5H); 8,72 (m, 1H) CooTHowenue coenuHenne/mupunuH (2:1).
Ipumep 45
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[00113] K pacTBopy (4R,8S)-8-((Z)-N'-(((4-amunOOyTHIT)KapOaMOUIT )OKCH )-N-

"0OSO4H

MeTHIKapOaMuMunonn)- 1 -metui-6-okco-4,8-nurunpo-1H-4, 7-meranonupazono| 3,4-
e][1,3]nnazenun-5(6H)-un rugpocynbdara (IIpomexyrounoe coexunenune 19, 70 mr, 0,125
mMMoJb) B JIXM (10 mu) mpu temneparype 0 °C nobasnsimm TOK (0,956 mn, 12,48 mmoub).
VYka3aHHYIO peakLIMOHHYIO CMech NepemelnnBanu npu tremieparype 0 °C B TeueHue 2 4acos.
Pacteopurens ypmamsim. OCTaToK pacTBOpsUIM B BOAE M OYMIIAJM TPU  TTOMOLIH
xpomatorpaduu ¢ obpamennoi ¢dasoii (40 r Sepabeads, 100% Bona) ¢ nony4denuem (4R, 8S)-
I-metnn-8-((Z)-N-metmn-N'-(((4-(2,2,2-

TpudropaneraMuno)oy T )KapOaMOmIT)OKCH ) KapOaMIUMH 0NN )-0-0kco-4,8-nurunpo-1H-4,7-
meraHonupasono|3,4-e][ 1,3 nuazenun-5(6H)-un ruapocynsdara (48 mr, 59%) B Buzne denoro
TBepnoro semectsa. MS: 555 ES- (C17H23F3NgO0sS) 'H IMP (300 MI'y, D20) §: 1,47 (m, 4H);
3,05 - 3,25 (m, 7H); 3,57 — 3,69 (m, SH); 4,95 (m, 1H); 5,75 (m, 1H); 7,59 (s, 1H).
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IIpom. coen.34 IIpamep 46

IIpome:xkyTouHoe coenuHeHue 31
[00114] K nepememnBaemomy pactBopy Tper-Oytanona (1,9 mu, 20 mmons) B IXM (12
wi) mnpu  Ttemnepatype O °C mo kammsim B TeueHue 10 MuHYT nmo0aBisuiu
xjopcynbdonnmmzonuanar (1,4 mut, 15 mmons). [Tocne nepemenBanus npu temmneparype 0
°C B TeueHHe 5 MHHYT YyKAa3aHHYK PEAaKLHUOHHYKO CMECh HArpeBaJid 1O KOMHATHOW
TeMIepaTypbl H MepeMemnBai B TedeHne 20 MHMHYT. 3aTeM YKa3aHHYK CMECh
KOHLIEHTPUPOBAJIM B BaKyyMe A0 ONHOH Tpetu oObema. Konby cHoBa momemranu B OaHIO ¢
temriepatypoit 0 °C u mpoayKT KpucTain3zosajcs u3 pacrsopa. Yepes 50 MUHYT MpPOAYKT
OT(QUIBTPOBBIBAIN M TPOMBIBAIM TekcaHOM (20 Mi1) C TONy4eHHEeM TpeT-OyTui
(xnopcynedonmn)kapdbamata (1,41 1, 40%) B BUIe OGenoro TBepaoro Bemectsa. [lonyuenHoe
COEAMHEHHUE HCIOb30BAIN HETTOCPEICTBEHHO HA CIIEAYIOIIEM STarle.

IIpomesxkyTouHOe coeanHeHue 32
[00115] K mnepememuBaemomy pactBopy (4R,8S,Z)-5-(0ensunokcu)-N'-rugpokcu-N,1-
nuMeTun-6-okco-4,5,6,8-rerparunpo- 1 H-4,7-meranonupaszono| 3,4-¢][ 1,3 Jnuazenus-8-
kapookcumunamuaa (Ilpome:xkyrounoe coenunenne 12, 248 wmr, 0,696 mmons) B JIXM (30
min) npu Ttemmeparype O °C pobaBnsmm  Tper-Oytun  (Xjopcyib(oHu)kapOaMaT
(ITpome:xyTounoe coexmnenue 31, 225 mr, 1,044 mmons), 3atem DIEA (0,36 mn, 2,09

MMOJIb). YKa3aHHYIO PEaKLMOHHYI0 CMech nepemernnBany npu temneparype 0 °C B Teuenne
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16 wacos. K peakunoHHO# cMecHu H00aBISIM HACBIIEHHBIA PacTBOP XJjopuaa amMonus (20
i) 1 JAXM (20 mor). OpraHuueckuil CIIOW OTAENSUTH, CYIIWIN HaJ O€3BOAHBIM CyJb(aToM
HATpUsl W KOHLEHTPHPOBAJIM C IMOJYYEHHEM HEOUYHINEHHOrO TPOAYKTA. YKa3aHHBIA
HEOYHIIEHHBIN MPOAYKT OYMINAIHU MpH nomoin (uam-xpomarorpadun (4 r, 0-100% EtOAc
B rekcanax) ¢ nomydeHueM TpeT-OyTun (((((2)-((4R,8S)-5-(6ensunokcn)-1-meTnn-6-0kco)-
4,5,6,8-rerparunpo-1H-4,7-meranonupasonol 3,4-¢][ 1,3 | anazenun-8-
WT)(METHUIIAMHHO )METUJIEH JaMHHO )OKCH )cy b oHMT)kapbamarta (88) mr, 24%) B Buze 6enoro
tBepaoro Bemecrsa. MS: 536 ES+ (C22H290N-704S).
IIpomesxxkyTouHoe coenuHenue 33
[00116] PactBop Tper-Oytuna (((((Z)-((4R,85)-5-(6ensunokcn)-1-mernn-6-okco-4,5,6,8-
terparunpo-1H-4,7-metanonupaszono|3,4-e][ 1,3 |nuazenun-8-
W1)(METHITAMUHO )METHIIEH JaMUHO )OKCH )CYIb(oHMIT )kapOamara (ITpomexyTo1uHOE
coenuHenue 32, 88 wmr, 0,164 mmonp) B anerone (20 mu) mpoayBaiau a3oToM 3 pasa U
nobasmsu 10% Pd/C (1,7 mr, 0,0016 mmonb). PeakunoHHYH CMeCh MPOAYBAJU a30TOM 3
pasa u 3aTeM IepeMeIlnBaIu B aTMocdepe BOAOPOIa IPH TEMIIEPATYPe OKPYKAIOIIEeH Cpeasl
B TE€YEHHE 2 4YacOB. 3aTeM YKa3aHHYI0 PEaKLHOHHYI CMeCh (DPHIBTPOBANN Hepe3 LEeJIHT.
QOunbTpaT KOHUEHTpupoBaiu ¢ mnojydeHuem Ttper-Oytun (((((Z)-((4R,8S)-5-ruapokcu-1-
MeTHI-6-0kc0-4,5,6,8-teTparunpo-1H-4, 7-meranonupazono|3,4-e][ 1,3 nnazenun-8-
W) METHIIAMUHO )METUJIEH JaMHHO )OKCH )y b oHm )kapbamata (60 mr, 82%) B Buae Oenoro
tBepaoro Bemectsa. MS: 446 ES+ (C1sHx3N-70O4S).
IIpomekyTouHoOe coenuHeHue 34
[00117] K pactBopy tper-Oytin (((((Z)-((4R,8S)-5-runpokcu-1-mernin-6-okco-4,5,6,8-
terparunpo-1H-4,7-metanonupaszono| 3,4-e][ 1,3 |anazenun-8-
WT)(METHIIAMUHO )METUJIEH JaAMHHO )OKCH )Y Ib(OHMIT )kapOamaTa (ITpomexkyTOUHOE
coenunenue 33, 60 mr, 0,135 mmornp) B mupuanse (10 M) mpu TeMmnepaType OKpy Karomen
cpeabl MOOAaBSIM  KOMIUIEKC TpPHOKCHAa cepbl ¢ mupumuHoM (172 wmr, 1,078
MMOJIb). PeakinoHHy0 CMeCh IepeMEIINBAIH B TEYEHNE HOYH, 3aT€M KOHLICHTPHPOBAJIH MIPU
NOHMXEHHOM JaBJIEHMH C TMIOJyYeHHEM HEOYHIIEHHOTO IPOAYKTA. VYka3aHHbIH
HEOYHIIEHHBIN MPOIYKT OYHUINAIN MPHU oMoy ¢usu-xpomarorpaduu (cuukarens, 4 r, 0-
100% EtOAc B rekcane, 3ateMm aueroH) ¢ noayderuem (4R,8S)-8-((Z)-N'-((N-(tpet-
OyTokcukapOOHW))CyIbhamMon )okcH )-N-MeTriikapdaMuMuomn )- 1 -meTun-6-okco-4, 8-
nuruapo- 1 H-4,7-metanonupaszono| 3,4-e][ 1,3 |nuazenun-5(6H)-una rugpocynsdara (70 wmr,
99%) B Buae Oenoro TBepaoro Bemectsa. MS: 524 ES- (Ci15H23N7010S2).
IIpumep 46
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[00118] K NepeMeLInBaeMOMY pacTBopy (4R,8S)-8-((Z)-N'-(N-(tper-

OyTokcukapOOHWT )Cy IbhaMomnt)okcH )-N-MeTrikapOaMuMuIon)- | -MmeTmin-6-okco-4, 8-
nuruapo- 1 H-4,7-metanonupaszono| 3,4-¢][ 1,3 |nuazenun-5(6H)-una runpocynbdara
(ITpome:xyTounoe coenunenune 34, 50 mr, 0,095 mmous) B JIXM (0,5 mut) mpu Temneparype
0 °C nobasmsiu TOK (2,7 mi, 36,3 MMoub). YKa3aHHYIO PEaKLIMOHHYIO CMECh NEPEMEIINBAIN
npu temnepatype O °C B TeueHue 2 yacoB. PacTBopurens ypananum ¢ MNOJyYEHUEM
HEOYMIIEHHOTO IPOAYKTa, KOTOPBI pAacTBOPSJIM B BOAE M OYHUINAIM IPU TOMOIIU
xpomatorpaduu ¢ obpamenHoi ¢asoi (Sepabeads, 12 r, 100% Bona) ¢ mony4enuem (4R,8S)-
1-metnn-8-((Z)-N-metun-N'-(cynpdhamonnokcn )kapOdaMuMuiom )-6-okco-4, 8-quruapo- 1 H-
4,-metanonupasono|3,4-e][1,3]nuazenun-5(6H)-un rugpocynbdara (8 wmr, 17%) B BUze
6enoro Teepaoro semectsa. MS: 424 ES- (C10H1sN70sS2) 'H AMP (300 MI'y, D,0) 8: (300
MTI', D>0) &: 3,14 (s, 3H); 3,65 — 3,76 (m, SH); 4,98 (m, 1H); 5,85 (m, 1H); 7,67 (s, 1H); 8,11
(m, 4H); 8,63 (m, 2H); 8,82 (m, 4H) CootHotuenue coenuuenue/mupunun/TOK (1:1:1).
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IIpomesxkyTouHOe coennHenue 35
[00119] B xpyriononHyto koilOy obwsemom 2000 w1 3arpyskanu  Tper-OyTHi-4-
[(ZMMeTHUIIAMIHO )METHIIHACH |-3, 5-THOKCONTUTIepUANH- | -kapOoKcHIaT (ITpomexkyToUHOE
coenunenue 1, 170 r, 633,60 mmonb) u 3tanon (675 mu). lobasmsanu 2-rugpa3suHUISTAH- 1 -0
(48 1, 630,77 mmounb). ITony4eHHYIO0 pEaKLIMOHHYIO CMECh MEPEMELINBANIN B TEUEHHE 2 THEH
pYU KOMHATHOW TeMIepaType, 3aTeéM KOHLEHTPUPOBAJIU MO BaKyyMOM. YKa3aHHYIO CMeECh
paszbasisun sTrnaneratoM (2000 M) u mpomeiBanu paccosioM (2 x 500 mur). Opranudeckuii
CJIOH OTHEJISsUTH, CYIIMIIN Hasl O€3BOJHBIM CYJIb(aToM HaTpUs U KOHLIEHTPUPOBAIU B BAKyyMe
C TMOJIyYEeHHEM HEOUHIIEHHOIO MPOAYKTA, KOTOPBIM HAHOCUJIHM HAa KOJIOHKY C CHJIMKAreseMm,
JMIONPYS CMECBIO JTWIIALETAT/TIeTpoNeliHblil 3up. ¢ mnomydeHuem Tper-Oytun 1-(2-
TUAPOKCUATIIN)-4-0Kc0-1,4,5,7-Terparuapo-6H-nupazono|[ 3,4-c|nupuann-6-kapOokcunara
(95 1, 53%) B Buge cBeTio-kenroro Macna. MS: 282 ES+ (C13H19N304).

IIpome:xkyTouHOe coequHeHue 36
[00120] B xpyrimomonnyto konOy oowsemom 2000 mu 3arpyskanu 1-(2-ruapoKcusTi)-4-
okco-1,4,5,7-rerparunpo-6H-nupazonol[ 3,4-c|nupunun-6-kapookcunatr  (Ilpomesxyrounoe
coenunenue 35, 95 r, 337,71 mmons), umunazon (46 r, 676,47 mmods) u XM (1000 min) npu
temnepatype 0 °C. 3aTteM no KarisiM 100aBIISIH PacTBOP TPET-OyTHII (XJIOp )IUMETHIICHIIaHA
(66 T, 437,89 mmonb) B JIXM (100 mu1). YKa3aHHYIO PEAKIIMOHHYKO CMECh IMEePEMELIHBAIN B
TeUeHUe 2 AHEeN INpU KOMHATHOM TeMIlepaType, 3aTeM IMOJYYE€HHYI0 CMeCh IPOMBIBAIN
paccosnioM (2x500 mut). OpraHuyecKkuid CJION OTHENSUIH, CYLIMIA Hal O€3BOIHBIM CyJib(HaToM
HATPUs U KOHLIEHTPUPOBAJIH MO BaKyyMOM. OCTaTOK HAHOCHIJIM HAa KOJIOHKY C CHJTUKAarejeM
U 3JIFOMPOBAIM CMECBIO STHIIALETAT/IETPONICHHbIN 3¢up ¢ monyueHneMm Tper-OyTiin 1-(2-
((Tper-0yTHIIIMMETHUJIIC T ) OKCH )3THI )-4-0Kco- 1,4, 5, 7-TeTparunpo-6H-nupa3zono|[ 3,4-
¢ |mupunun-6-kapookcunarta (130 r, 97%) B Bune Oenoro TBepaoro Bemectsa. MS: 396 ES+
(C19H33N30481).

IIpomesxyTouHoe coenuHenue 37
[00121] B kpyrmononnyro kondy oobemom 2000 mn 3arpyxanu tper-Oytmn 1-(2-((Tpert-
Oy THILAMMETHIICHITAI )OKCH )3 THI )-4-0KCc0- 1,4, 5, 7-TeTparunpo-6H-nupasono[ 3,4-c Jnupunus-
6-kapookcunat (IlpomexkyTrounoe coenunenue 36, 73 r, 184,54 mmons), MeOH (365 M) u
TI'® (730 mn) mpu temmeparype 0 °C. 3arem pobGasmsmu NaBH4 (7 1, 185 mmonb).
ITonyueHHyrO peakLIMOHHYIO CMECh NTepeMeINBalIH B TeueHue 2 yacoB npu temieparype 0 °C,
3ateM racwin nodasnenuem Boabl (1000 mur). [TonydenHnslit pactBop skctparuposaiu EtOAc
(3 x 1000 mut). OOBenMHEHHBIH OPTaHUYECKUI CJIOW MPOMBIBAI paccosioM (2 x 500 mu),

OTHEJSUTH, CYIIWIH Hajx Oe3BOAHBIM CyJb(paToM HATPHs M KOHLEHTPUPOBAJIH B BaKyyMe C
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nojiydeHueM TpeT-Oytun 1-(2-((Tper-Oy THaMMEeTHIICHIIAIT )OKCH )3TH )-4-rupokcu-1,4,5,7-
terparuapo-6H-nmpasono[3,4-c|nupunun-6-kapbokcunara (77,5 T, KOMMYECTBEHHBINA BBIXON)
B BUzE cBeTyio-xkentoro macia. MS: 398 ES+ (C19H35N304S51).

IIpomexkyTouHoe coennHenue 38
[00122] B kpyrimononnywo kojdy oobemom 2000 mn 3arpyxanu tper-Oytun 1-(2-((Tpert-
Oy THILAMMETUIICHITAIT )OKCH )3 THI )-4-runpokcu-1,4,5, 7-rerparuapo-6H-nupasono[ 3,4-
c]mupunun-6-kapbokcunat (Ilpomexyrounoe coexmHenue 37, 51 r, 128 mmonb), N-
(Gen3uinokcn)-2-autpodenson-1-cynsponamun (59 r, 191 mmons), PPh3 (67 r, 255 mmone) u
TT'® (1000 min) mpu temnepatype 0 °C. 3atem no karuam godasnsnu pactsop DIAD (52 T,
255 mmonb) B TI'® (100 mu). ITonydeHHYI0 peakLIMOHHYIO CMECh NIEPEMEIINBAIN B TEUEHHE
HOYH NPU KOMHATHOM TeMIlepaTtype M KOHLEHTPUPOBAJIH B BakyyMe. OCTaTOK HAHOCHIIM HA
KOJIOHKY C CHJIMKAareJieM U OJJIIOUPOBAIM CMEChIO JTHJIALETAT/IETPOICHHBIH 3>pup ¢
noiyuerneM Tper-Oytin 4-((N-(Gensunokcu)-4-autpodenmn)cynpponamuno)-1-(2-((rper-
Oy THIIIUMETHIICHITII )OKCH )3T )- 1,4, 5, 7-TeTparunpo-6H-nupaszono[ 3,4-clnupuaun-6-
kapOokcunara (68 r, 77%) B Bune ceriio-kentoro maciaa. MS: 688 ES+ (C32HasNsOsSSi).

IIpome:xkyTouHoe coequHeHue 39
[00123] B kpyrmomonnyr kosnOy obdbemom 2000 mn 3arpykamu Tper-Oytunm 4-((N-
(6ensuiokcn)-4-uutpodenni)cyapponamuno)-1-(2-((Tper-
Oy THIIAMMETUIICHITHIT )OKCH )3 THI)- 1,4, 5, 7-TeTparunpo-6H-nipazono| 3,4-c Jnupuans-6-
kapookcunar (Ilpomexxkyrounoe coenunenue 38, 68 r, 98 85 mmonn), JAIXM (680 mi) u ZnBr
(67T,296,55 MMoIb). YKa3aHHYIO PEAKLIMOHHYIO CMECh MTEPEMELINBAJIN B TeUeHUE 2 THEH npu
KOMHATHOW Temmepatype. TBepapie BeImecTBa OT(HIBTPOBBIBAIH. 3aTEM PEAKIHMIO T'aCUJIH
no0aBJIeHUEM HACBILIEHHOTO pacTBopa xjopuaa amMmoHus (500 mut) u sxcrparupoanmu XM
(3 x 500 mut). OpraHudeckue CJIOU OTHEISUIN, CYIIWIH Haa O€3BOAHBIM CyJib()aToOM HATPUS U
KOHLIEHTPUPOBAIH B BakyyMe. OCTaTOK HAHOCHJIH Ha KOJIOHKY C CHJIMKAreJIeM H 3JIFOUPOBAJIH
CMEChI0 3THJIAIeTaT/meTpoJeiHblii 3gup ¢ nomyderneM N-(6enszmnokcen)-N-(1-(2-((Tper-
Oy THIIAMMETHIICHITHIT)OKCH )3 THI)-4, 5,6, 7-TeTparunpo- 1 H-impazono| 3,4-clnupuann )4-wmn)-4-
HutpoOensoncynbponamuna (55 1, 94,7%) B cBerno-xkenroro Mmacna. MS: 588 ES+
(C27H37N506SS1).

IpomesxxyTouHoe coenunenue 40
[00124] B kpyrmononsyo kondy odvemom 2000 mu 3arpyskanu N-(6enzunokcn)-N-(1-(2-
((Tper-0y THIIIMMETHUIICHITHIT ) OKCH )3THI)-4, 5,6, 7-TeTparunpo- 1 H-mupazono[ 3,4-c|nupuaun-
4-nn)-4-aurpobensoncynbdonamun (Ilpomexkyrounoe coenunenne 39, 53 r, 90,17 mmonb) u

JAXM (530 mu) mpu temneparype 0 °C. 3arem nobGasmsmu NCS (15,7 1, 117,22 mmonb).
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PeakunOHHYHO cMeCh NepeMelnBaIu B Te4eHue 1,5 4acoB mpu KOMHATHOM TeMmmeparype U
3atreM oxnaxpamu no temmeparypel 0 °C. HobGasmsmu DBU (20,6 1, 135,25 mmonb),
PEaKIIMOHHON CMeCH JaBajii HArPeThCsl 10 KOMHATHOW TEMIIEpaTyphbl U MEPEMEINNBAINA B
TE€YEHHE IOTMOJIHUTENbHBIX 3 4acoB. lloJydeHHBI pacTBOpP HCIIONB30BAIN B CIEAYIOIIEH
peakuu 6e3 nanpHeimeit ounctku. MS: 586 ES+ (Cy7H35Ns506SS1).

IIpomexyTouHoe coennHenue 41
[00125] TMSCN (35,7 1, 360,7 mmozb) nobasnsnu k pactBopy N-(6enzunoken)-N-(1-(2-
((Tper-OyTHaIuMeTUICHUINIT)OKCH )3Tl )-4, S-nuruapo- | H-nupazono| 3,4-c|nupuann-4-mn)-4-
HutpoOensoncynbhonamuaa (Ilpomexyrounoe coennnenne 40). Yka3aHHYIO pEaKOHHYIO
CMeCh NepeMelINBaIi B TeUeHHe 2 JHeW NMpU KOMHATHOH TeMIleparype, 3aTeM pa3OaBisiiu
HACBIIEHHBIM BOAHBIM pacTBOpoM OukapOoHara Hatpus (500 mu) u skctparuposanu XM
(2 x 500 m). OpraHn4eckue SKCTPaKThl OOBENUHSIN, CYIIWIA Hal Oe3BOJHBIM CyJb(haTom
HATpUsl U KOHLIEHTPUPOBaIU B Bakyyme. OCTaTOK HAaHOCHUJIM HA KOJIOHKY C CHUJIMKAreiaeM U
SIIOUPOBAIIM CMECHIO ATHJIALIETAT/TIETPOJIeH bl 3¢up ¢ nonyueHrnem N-(Oensmnokcu)-N-(1-
(2-((Tper-Oy TMNAMMETHIICUITHI )OKCH )3T )- 7 -1tnano-4, 5,6, 7-terparuapo- 1 H-nmupasono| 3,4-
c|nupunun)4-nn)-4-autpodbensoncynbhonamuna (46 r, 83%) B CBETIO-KOPUYHEBOTO Macia.
MS: 613 ES+ (C23H36N6O06SSh).

IIpomesxkyTouHOe coennHenue 42
[00126] B xpyrononsyo kondy odbemom 1000 mu 3arpyskanu N-(6enzunokcn)-N-(1-(2-
((Tper-0yTHIIMMETHJIIC UITHIT )OKCH )3THIT )-7-1Iano-4, 5,6, 7-terparunpo- | H-nupaszono[ 3,4-
c]mupunun-4-un)-4-aurpodbenszoncynbdonamun (Ilpomexyrounoe coenunenue 41, 447 r,
72,95 mmonb) u Mertanon (450 mi) mpu Temmeparype O °C. Ilo xarmmsam pobGasisuiu
anerwixiopun (148 r, 1896 mmonb). IlonydeHHYI0 pEaKLMOHHYIO CMECh MEPEMEIINBAIN B
TedeHue | yaca mpu KOMHATHON TeMmmepartype, a 3aTeM 2 uaca npu temmeparype 55 °C.
Oxnaxpanu 10 KOMHAaTHOHN TemmepaTypbl. 3HaueHue pH ykazaHHON peakLMOHHON cMecu
OOBOAWIM A0 9 TNpHM NMOMOIIM HACBHIIIEHHOTO BOJHOIO pacTtBopa OukapOOHaTa HATpHUsl U
SKCTparnpoBaiu sTunaneratoM (3 x 50 mut). OpraHuUecKue SKCTPAKTHI OOBETHHSIIH, CYIIHIIH
Hasl OE3BOIHBIM CYJIb(ATOM HATPHUSI U KOHLIEHTPUPOBAIN B BAKYyMe C MOJNYYEHHEM METHI 4-
((N-(6enzmnokcu )-4-aurpodenmn)cynbporamuno)- 1 -(2-runpokcustun)-4,5,6, 7-reTparuapo-
1H-nupazono|3,4-cJnupuann-7-kapookcunara (38 r, 98%) B Buge kopudHeBOro Macia. MS:
532 ES+ (C23H25Ns0%S).

IIpomesxkyTouHoe coennHenue 43
[00127] B xpymiomonHyro koilOy oOvemom 1000 ™ 3arpyskamun  metmn  4-((N-
(Oensmnokcn)-4-uurpodennn)cyapponammuno)- 1-(2-ruapoxcustiin)-4,5,6,7-rerparuapo- 1 H-
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niupasono| 3,4-cmupuaun-7-kapobokcunar (Ilpomexyrounoe coenuHenue 42, 38 r, 71,49
MModtb), JIXM (380 mur) u umunaszon (9,7 r, 142,98 mmons) npu Temneparype 0 °C. 3arem no
karsiM pobasisimun pacteop TBSCI (14 1, 92,94 mmons) B JIXM (50 mu). ITonyueHHyro
PEaKLMOHHYK CMECh NEPEMEIINBAIN B TEYEHUE 2 AHEN NP KOMHATHON TEMIIepaType, 3aTeM
npoMbiBaid paccosioM (2 x 500 mur). OpraHuUYecKwil SKCTPAKT CYIIMUIA Haa Oe3BOIHBIM
cynb(aroM HaTpus U KOHLEHTPHPOBaIH B Bakyyme. OCTaTOK HAaHOCWJIM HAa KOJIOHKY C
CHJIMKArejieM U 3JIOMPOBAIN CMECHIO STHIIALIETAT/IETPONIEHHBIN 3PUp C MOJyIEHUEM METHII
4-((N-(6enzunokcn)-4-autpodenun)cynpponamuno)-1-(2-((tper-
Oy THILAMMETHIICHIIMIT)OKCH )3 THI)-4,5,6,7-Terparunpo-1 H-nupazono| 3,4-c|nupuams-7-
kapOoxcunara (39 r, 85%) B Buze xenroro macna. MS: 646 ES+ (C29H39N508SS1).

IIpomexyTouHoe coennHenue 44
[00128] B xpyriomoHHyw konby obvemom 250 mu 3arpysxkanu 4-((N-(Gensunokcu)-4-
Hutrpodenmn)cynbhonamuno)-1-(2-((TpeT-0y THIAUME TUIICHITII ) OKCH )3 TU)-4,5,6,7-
terparunpo- 1 H-nupazono[3,4-c|nupunun-7-kapookcunar (IlpoMeskyTouHOE CcoOexHHEHHE
43, 10 1, 15,48 mmonb), JIM®PA (100 mi), THOTIHKOJIEBYEO KUCIOTY (3,56 T, 30,96 MMoOIb) U
LiOH (1,86 r, 77,40 mmounb). PeakiMOHHYIO0 CMeCh IepeMeIlnBalIi B T€YeHHe | 4acoB mpu
KOMHATHOM Temniepatype u pasbdasisuiu EtOAc (200 mu), 3aTem nmpombiBasiu paccosiom (200
mi1). Bopnbiit cioit skctparuposann EtOAc (100 mu) U opraHuyeckue Ciou OObeaMHSIIH.
OpraHuveckuii SKCTPaKT MpoMbIBaau paccojoMm (5 x 100 mu), cymmau Hax Oe3BOIXHBIM
cyab(aroM HaTpus U KOHLEHTPUPOBAIH B Bakyyme. OCTaTOK HAaHOCWJIM HA KOJIOHKY C
CHJIMKAreJieM U 3JTFOMPOBAIIN CMECHIO STHIIALIETAT/IETPONICHHBIN 3P Up C MOJyYEHUEM METHUIT
4-(6eH3MI0KCH )aMUHO)- 1 -(2-((TpeT-0y TUIIMME TUIICHITUI )OKCH )3 THIT)-4, 5,6, 7-TeTparuapo-
1H-niupazono|3,4-c|nupuaun-7-kapookcumnara (5,4 r, 76%) B Buze skenaroro macia. MS: 461
ES+ (C23H36N104S1).

IIpomexkyTouHOE coequHeHue 45
[00129] B «kpymiomoHHyro konOy obOwemom 2000 M 3arpyxkamdm  MeTtua  4-
((Gen3mnokcu )aMuHO)- 1 -(2-((TpeT-0y THIANME THIICHITHI ) OKCH )3THIT)-4, 5,6, 7-TeTparunpo- 1 H-
nupazono| 3,4-cmupunun-7-kapobokcunat (Ilpomexyrounoe coenunenue 44, 27 r, 58,601
mMMmodb), anerorutpua (540 mi), DIEA (30 r, 234,44 mmons) npu temneparype 0 °C. K
YKa3aHHOW PEaKIMOHHOH CMeCH MO KaruisiM no0aBisiin pactBop Tpudocrena (7 r, 23,44
MMOJb) B aneroHutpmie (100 mu1) mpu mepeMelmMBaHMM B TE€YEHHE 2 HYacOB, a 3aTeM
nobasysin 4-numetmnamuaonupuand (1,4 1, 11,72 mmons). [TonyueHHYIO peakIMOHHYIO
CMeCh MEePEeMELINBAII B TEUEHHE HOYM MPU KOMHATHOW TEMITEpaType U KOHLEHTPHUPOBAIH B

BaKyyMe, 3aTeM pasOasisuin sTruaneratoM (500 mut) U mpombiBaiiu paccosiom (2 x 100 m).
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Opranuyecknii ClIOH OTAENSUIH, CYIIWIM Haa O€3BONHBIM CyiabparoM HATpUs U
KOHLIEHTPUPOBAJIH € TIOJIYYEHUEM HEOUHIIEHHOTO MTPOAYKTA, KOTOPBIH HAHOCHIIN Ha KOJIOHKY
C CHJIMKareyieM, 3JIOUpPYsl CMECBIO J3THJIALETAT/IETPOJICHHbIH 3Qup ¢ MoJydeHHeM MEeTHII
(4R,8S)-5-(6enzunokcn)-1-(2-((Tper-Oy THITUMETHIICHITIIT)OKCH )3THIT )-0-0KkCc0-4,5,6,8-

5  rterparuapo-1H-4,7-metanonmnpaszono[3,4-¢e][ 1,3 | anazenun-8-kapookcunara (16 r, 56%). MS:

487 ES+ (C24H34N40s5S1).
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10 IIpomesxkyTouHoe coennHenue 46

[00130] B kpyrmomoHHyro konOy ob0bemom 250 M 3arpyxkamu metwn (4R,8S)-5-
(6enzmnokcn)-1-(2-((Tper-Oy THIAIUMETHIICHITII ) OKCH )3THIT )-0-0KkCc0-4, 5,6, 8-TeTparuapo-1H-
4,7-metanonupazono| 3,4-e][ 1,3 | nnazennn-8-kapookcunar (IlpoMe:kyTouHoe coeqnHeHHE
45, 3820 wmr, 7,85 wmmonb), HF-mupumun (0,32 mu, 8,63 mmons) u EtOAc (100 wmu).
15 PeakUMOHHYI0 CMeCh NEpeMelIMBAIM MPU KOMHATHOW TeMIlepaType B TEUEHHE 3 4YacoB.
JlobaBnsiny HachIEeHHBIH BOAHBIN pacTBop xsopuaa ammoHus (100 mm) u EtOAc (100 m).

Oprannyecknii ClIOH OTAENSUTHM, CYIIWIM Haa O€3BONHBIM CyJabparoM HATpUA U
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KOHIIEHTPUPOBAIH C TOJyYEHHEM HEOUYHINEHHOIO MPOAYKTA, KOTOPBIH 3aTE€M pacTUPAIH C
EtOAc (20 mu). Ocanok ordunbrpossiBaiu 1 npoMbiBaii EtOAc (5 mir) ¢ monyueHnemM MeThI
(4R,8S)-5-(6enzmnokcn)-1-(2-rugpokcusTui)-6-okco-4,5,6,8-rerparuapo- 1 H- 4,7-
metanonupas3ono|3,4-e][ 1,3 | anazenun-8-kapookcunara (2724 wmr, 93%) B BHzme Oenoro
tBepaoro Bemecrsa. MS: 373 ES+ (C1sH20N405).

IIpomexxkyTouHoe coenuHenue 47
[00131] B xpyrmomonnyro konOy obwemom 100 mn 3arpyxkamu metun (4R,85)-5-
(6enzmnokcn)-1-(2-ruapokcusTin)-6-okco-4,5,6,8-rerparunpo-1H-4,7-meranonupaszono| 3,4-
e][1,3]anazenun-8-kapookcunar (Ilpome:xkyrounoe coennnenue 46, 1910 mr, 5,13 mmonb),
JAXM (30 mu) mpu temmneparype 0 °C. Jlobapnsimu pactBop mMeraHcysibhonumxaopunaa (0,48
mit, 6,16 mmonb) B IXM (5 mi), a 3atrem nobasisuiu DIEA (1,34 mut, 7,69 MMoib). YKa3aHHYIO
PEaKIMOHHYI0 cMech nepeMernnBanu rnpu Temmneparype 0 °C B teuenne 20 MUHYT, 3aTeM
nobGasysin Boay (100 mur). pH cmecu moBomwnu a0 npumepHo 3, nobasisist 0,5 H. pacTBOp
HCIl. Cmecs skcrparupoBanu EtOAc (3 x 100 mi). Opranudeckue 3KCTPaKThl 00BETUHSIIH,
cymmii Haa Oe3BOAHBIM CyNb(paTOM HATPUS M KOHLEHTPUPOBAJIU C IMOJYYEHHEM METHII
(4R,8S)-5-(6enzunokcn)-1-(2-((metuncyabpoHmIT)OKCH )3T )-6-0kCO-4,5,6,8-TeTparunpo-
1H-4,7-metanonupaszono|3,4-e][ 1,3 | anazenun-8-kapbokcunara (2070 mr, 89%) B Bune Oemnoii
aunkoit nmenbl. MS: 451 ES+ (C19H22N4O7S).

IIpomesxyTouHoe coennHenue 48
[00132] B kpymiononnyro konOy obwemom 100 mi 3arpyxamu metwn (4R,8S5)-5-
(6ensumnokcen)-1-(2-((meTrncyab(oHmIT)OKCH )3T )-6-0KCO-4,5,6,8- terparunpo-1H-4,7-
mMetaHonupaszono|3,4-e][ 1,3 | nnazenun-8-kapookcunar (Ilpomexyrounoe coennnenue 47,
2070 wr, 4,6 mmonb) u JIM®PA (50 mu). [lobasnsim asun Hatpust (3584 mr, 55,14 mmonb),
peaxkLHOHHYI0 cMech nepeMernBany rnpu temneparype 40 °C B TedeHue 4 4acoB, a 3aTeM Ipu
KOMHATHOW TeMIIEpaType B T€UCHNE HOUU. PEaKkIIMOHHYIO CMECh PacpeAessuId MEKAY BOIOH
(200 mi) u EtOAc (200 mut). Opranuyeckuil cioi oTaesnsum, npoMbiBaau Bogoi (100 m),
paccomom (100 mut), cymunu Hay Oe3BOAHBIM CyJIb()AaTOM HATPUS U KOHLEHTPUPOBAIU C
NOJIy4eHHEM HEOYMIIEHHOTO TMPOAYKTA, KOTOPbIA OYHINAIM TMpH I[OMOIIH  (Idm-
xpomarorpaduu (40 r, samoupys cmecero EtOAc/rekcan), ¢ nonydennem metu (4R, 8S)-1-(2-
a3uno3TII)-5-(0eH3mnoken )-6-okco-4,5,6,8-rerparuapo- 1 H-4, 7-metanonupaszono| 3,4-
e][1,3]nnazenun-8-kapookcunara (1810 mr, 99%) B Buae OenOBATOrO TBEPIOTO BELIECTBA.
MS: 398 ES+ (C1sH19N7O4).

IIpomesxxkyTouHoe coennHenue 49
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[00133] K pactBopy wmermn (4R,85)-1-(2-a3umoatun)-5-(0eH3unokcu)-6-okco-4,5,6,8-
terparuapo-1H-4,7-metanonupazono| 3,4-e][ 1,3 | nnasenun-8-kapOokcunara
(ITpome:xyTouHoe coenunenue 48, 354 mr, 0,89 mmonn) B metanosne (60 M) u TI'® (30 M)
npu temneparype -10 °C pmobasmsm pacrBop LiBH4 (4,46 min, 8,90 mmons) B TI'O.
IlonyueHHnyo B pe3yJsibTaTe cMech mepememinBaiu npu temmneparype -10 °C B Teuenue 2
4acoB. 3aTeM B yka3aHHYIO cMech gobasisim JIXM (100 mut) 1 HaChIIEHHBIH BOAHBIN pacTBOP
xjopuna ammonusi (100 mut). OpraHudeckuil CJIOH OTHENSIN, CYLUIMUIA Han Oe3BOIHBIM
cyiabaroM HaTpus W KOHLEHTPHPOBAJIM C TIOJYYEHHEM HEOUHINEHHOrO MPOIYKTA.
VYKa3aHHBI HEOYMIIEHHBIH MPOAYKT OYHINANU Npu nomomu (umi-xpomatorpadpun (40 T
cunukarens, 0-100% EtOAc B rekcanax, 3atem 100% aueron) ¢ nonmydenuem (4R,8S5)-1-(2-
a3unosTI)-S-(6ensmnokcn )-8-(runpokcumermn)-1,4,5,8-rerparugpo-6H-4,7-
metaHonupas3ono|3,4-e][1,3|nuazenun-6-ona (310 mr, 94%) B Bume Oenoro TBEPAOTO
Bemectsa. MS: 370 ES+ (C17H19N7Os).

IIpome:xkyTouHoe coequHeHue S0
[00134] K pactBopy  (4R,8S)-1-(2-a3umoatui)-5-(0eH3MI0KCH )-8-(THAPOKCHUMETHI)-
1,4,5,8-rerparunpo-6H-4,7-meranonupasono| 3,4-¢][1,3]nuazenun-6-ona (Ilpomexyrounoe
coenunenue 49, 310 mr, 0,84 mmonp) B AXM (60 M) mpu KOMHATHOW TeMmmeparype
nobasysiin  nepuonuHan Jlecc-Maptuna (427 wmr, 1,01 mMmomb). PeakMOHHYHO CcMech
nepememuBau B TedeHue 2 yacos. Jlobasmsim Boay (10 MiT), HACHIIEHHBIN BOAHBIN PacTBOP
OukapOonara Hatpus (30 M) u 2H. pactBop Na»S»03 (50 mut) u mepemMernBaiy B Te4eHUE S
MHUHYT. JIByx(a3Hyr cMech pa3ziessuid, 3aTeM BOAHYK (asy skcrparuposBanu XM (100
wi). OObearHEHHBbIE OpPraHUYECKHE CJIOW CYIIMJIN HajJ Oe3BOIHBIM CyJb(paTOM MarHus,
(GUIBTPOBAIM U KOHLIEHTpUpOBaH ¢ nojydenueM (4R,8S)-1-(2-a3umostun)-5-(0eH3unokcH)-
6-0kc0-4,5,6,8-rerparuapo-1H-4,7-meranonupasono[3,4-e][ 1,3 nuazenun-8-kapdbanpaeruaa
(300 wmr, 97%) B Bune Oecusernoro macina. MS: 368 ES+ (C17H17N703).

IIpomexkyTouHoe coennHenue S1
[00135] IIpomexkyTouHOe coeamHeHHMe S1 CHHTE3UpPOBANU, CIENys TEM K€ YCIOBHUIM
peakiuu, Kotopble pueeneHs! uist [IpomexkyTounoro coenunenus 10 (cxema 1, cragus 10),
¢ wucnonb3oBaHueM (4R,8S)-1-(2-a3unosTin)-5-(6en3mnokcn)-6-okco-4,5,6,8-rerparuapo-
1H-4,7-metanonupaszono|3,4-¢][ 1,3 | anazenun-8-kapbanpaernna (ITpome:xkyTOUHOE
coenunenue 50, 300 mr, 0,816 mmonb) B kKauectBe cyOctparta u ¢ nonyderueM (E)-1-(2-
a3uno3TII)-5-(6eH3mnokcn )-6-okco-4,5,6,8-rerparuapo- 1 H-4, 7-metanonupaszono| 3,4-
e][1,3]mnazenun-8-kapOanpaerun okcuma (283 mr, 91%) B Bume 0e0ro TBEpAOro BELIECTRA.

MS: 383 ES+ (C17H1sNgO3).
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IIpomesxxkyTouHOe coeanHeHue S2
[00136] IIpomesxkyTouHOe coeAHMHEHHE S2 CHUHTE3UPOBAIH, CIEAYys TEM K€ YCIOBUSIM
peakiuu, Kotopble puseneHbl it [IpomexkyTounoro coexunenus 11 (cxema 1, cragus 11),
¢ ucnons3osanueM (E)-1-(2-azunostin)-5-(6enzunokcn)-6-okco-4,5,6,8-rerparunpo-1H-4,7-
Metanonupas3ono|3,4-e][ 1,3 | anazenun-8-kapOaapaerun OKCHUMa (ITpome:kyTOoUHOE
coenuHenue 51, 283 wmr, 0,74 Mmmonb) B KauecTBe cyOcTpara u ¢ nonyueHueM (4R, 8S,7)-1-(2-
a3uno3TII)-S-(6en3mnokcn )N-rupokcu-6-okco-4,5,6,8-rerparuapo-1H-4,7-
metanonupas3ono|[3,4-e|[ 1,3 | anazenun-8-kapoumunonnxiopuna (308 wmr, 99%) B BuUOe
xenroro Teepaoro Bemectsa. MS: 417 ES+ (C17H17CINgOs3).

IIpomesxxkyTouHOe coeanHeHue S3
[00137] IIpomeskyTouHO€ COeAMHEHHE S3 CUHTE3UPOBAJH, CIEAYs TEM K€ YCIOBHUIM
peakiuu, kotopele npuseneHs! s [IpomeskyTouHoro coenunenust 12 (cxema 1, cragus 12),
¢ ucnonb3oBanueM (4R,8S,7)-1-(2-a3unostmin)-5-(6en3mnokcu )-N-rupokcu-6-okco-4,5,6,8-
terparunpo-1H-4,7-metanonupaszono[3,4-e][ 1,3] nunazenun-8-kapOuMuaonxaopuaa
(ITpomexyTouHoe coexunenme 52, 308 wmr, 0,74 Mmonb) B KkaudecTBe cyOcrpara M C
MOJTyYeHUEM (4R,88S,Z)-1-(2-a3unostun)-5-(0en3unokcu )-N'-ruapokcu-N-MeTuI-6-0Kco-
4,5,6,8-terparunpo-1H-4,7-meranonupaszono|3,4-¢][ 1,3 | nuazenun-8-kapObokcumunamuia
(247 mr, 81%) B Buzne Oenoro TBepaoro Bemectsa. MS: 412 ES+ (C1sH21N9O3).

IIpome:xkyTouHoOe coequHeHue S4
[00138] IIpomexkyTouHOe coefuMHEeHHE S4 CUHTE3UPOBAIH, CIEAYs TEM K€ YCIOBHUSIM
peakiuu, KoTopble puBeneHbl 1ist [IpomexkyTouHoro coexunenust 13 (cxema 1, cragus 13),
¢ wucnosb3oBanueM (4R, 8S,7)-1-(2-a3umoatun)-5-(6ensunokcu)-N'-ruapokcu-N-mMmeTui-6-
okco-4,5,6,8-rerparuapo-1H-4,7-meranonupaszono|3,4-e][ 1,3 | nnazenus-8-
kapookcumunamuaa (Ilpomexxkyrounoe coexunenue 53, 247 wmr, 0,60 MMOJIb) B KauecTBe
cyoctpara u ¢ mnonydenneM  (4R,8S,Z)-1-(2-a3unostmn)-5-(6ensmnokcu)-N'-((Tper-
Oy THIIAMMETHIICHITHIT )OKCH )-N-MeTHII-0-0kCc0-4,5,6,8-Terparuapo-1H-4,7-
metaronupas3ono|3,4-e][ 1,3 | anazenun-8-kapookcumunamuna (308 mr, 97%) B Bune Genoro
tBepaoro Bemecrsa. MS: 526 ES+ (C24H35No05S1).

IIpomesxkyTouHOE coeanHeHue SS
[00139] K pacTBopy (4R,8S,Z)-1-(2-a3unostin)-5-(6en3unokcn)-N'-((Tper-
Oy THIIAMMETHIICHITHIT ) OKCH )-N-MeTHII-0-0kCc0-4,5,6,8-TeTparunpo-1H-4,7-
Metaronupas3ono|3,4-e][ 1,3 | anazenun-8-kapOokcumuaamMuaa (ITpomeskyTOUHOE
coenuHenue 54, 308 mr, 0,586 mmonb) B metanone (20 M) u TT'® (10 mi) mpu Temneparype

-10 °C nobasnsinu pacteop LiBH4 (1,46 mi, 2,93 mmons) u CuSO4 (93,52 mr, 0,59 mmonb).
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VYkazaHHy0 cMmech nepemenuBanu npu temneparype -10 °C B teuenne 1 vaca. Jlobapnsim
BocO (127,87 wmr, 0,59 mmons) u DIEA (0,1 mu, 0,59 MMonp) U mepeMermBaiu IMpH
temnepatype 0 °C B Teuenne 2 yacos. [[00aBisny HaCHIIEHHBIN PACTBOP XJIOPHIA AMMOHHUS
(20 mu1) 1 mepeMeIIuBaIK B TeUeHUE S MUHYT. BoJbInas 4acTe OpraHMUECKOro pacTBOPHUTEIS
Obu1a yaneHa. 3aTeM B yKa3aHHY0 cMech 1o0aBisuii JIXM (100 mut) 1 HachIEHHBIH pacTBOP
xjopuna ammonusi (100 mut). OpraHudeckuil CJIOH OTHENSIN, CYLIMUIA Halx Oe3BOIHBIM
cyiabaroM HaTpus W KOHLEHTPHPOBAJIM C TIOJYYEHHEM HEOUHUINEHHOrO MPOAYKTA.
VYKa3aHHBI HEOYMIIEHHbIH MPOAYKT OYHMINANX Ipu nomomu (umim-xpomatorpadpun (20 T
cumukarensi, 0-50% EtOAc B rekcane) ¢ momyueHueM Ttper-Oytmn (2-((4R,85)-5-
(6enzunokcn)-8-((Z)-N'-((Tper-Oy THIIUMETUIICHITIIT )OKCH )-N-MeTHIIKapOaMUMU O )-6-
okco-4,5,6,8-terparuapo-1H-4,7-meranonupaszono[ 3,4-e][ 1,3 | nuazenun-1-
un)atun)kapbamara (86 wmr, 24%) B Buge OecusetHoro waciaa. MS: 600 ES+
(C29H45N705S1).

IIpome:xkyTouHOe coequHeHUe S6
[00140] IIpomexkyTouHOe coeafuHeHHMe S6 CHUHTE3MpPOBANH, CIEAYS TEM XK€ YCIOBUSIM
peakuuu, Kotopsle npuseneHs! 11 [IpomexkyTouHoro coenuHenus 14 (cxema 1, cranus 14),
c UCIIOJIb30BAHUEM TpeT-OyTHI (2-((4R,8S)-5-(6en3unokcu)-8-((Z)-N'-((Tper-
Oy THIIAMMETUIICHITHIT ) OKCH )-N-MeTHIIKapOaMUMUI0mI )-6-0kc0-4,5,6,8-teTrparunpo-1H-4,7-
mMeTaHonupas3ono|3,4-e][ 1,3 | anazenun-1-wn)stun)kapoamara (IlpomeskyTouHOE COeTMHEHHE
55, 86 mr, 0,14 MmMoub) B KauecTBe cyOcTparta u ¢ nojay4denuem Tpet-Oytu (2-((4R,8S)-8-((Z)-
N'-((TpeT-Oy THAIUMETHIICHITIIT )OKCH )-N-MeTHIIKapOaMUMHIOMI ) -5 -TUAPOKCH-6-0KCO-
4,5,6,8-rerparuapo-1H-4,7-meranonupazono|3,4-e][ 1,3 | nuasenun- 1 -un)stmn)kapdbamara (68
mr, 93%) B Buze Oesoro TBepaoro Bemectsa. MS: 510 ES+ (C22H39N70581).

IIpomesxkyTouHOe coeanHenue S7
[00141] IIpomexkyTouHOe coeafuMHEeHHE S7 CUHTE3UPOBANH, CIEAYys TEM K€ YCIOBUSIM
peakiuu, KoTopble pueeneHs! it [IpomexkyTouHoro coenunenus 15 (cxema 1, cragus 15),
¢ ucnonp3oanueM Tper-0yTui (2-((4R,85)-8-((Z2)-N'-((Tper-Oy THIANMETHIICHITIIT)OKCH)-N-
METHIIKapOaMUMHION )-S5 -THAPOKCH-6-0kc0-4,5,6,8-TeTparunpo-1H-4,7-
mMeTaHonupas3ono|3,4-e][ 1,3 | anazenun-1-wmn)stun)kapbamara (IlpomeskyTouHoe coeNMHEHHE
56, 68 wmr, 0,13 mmonb) B kauectBe cybOctpara u ¢ monydeHneM (4R,8S)-1-(2-((tper-
OyTokcukapOOHMIT)aMUHO)3THI )-8-((Z)-N'-((TpeT-Oy THiauMe TUIIC HITHIT )OKCH)-N-
MeTHIKapOaMuMunonn)-6-okco-4,8-nuruapo-1H-4,7-meranonupasono| 3,4-¢][ 1,3 | auazenun-
5(6H)-una rugpocynsdara (78 mr, 99%) B Bune Oenoro TBepaoro Bemectsa. MS: 588 ES-
(C22H39N7035SS1).
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IIpomesxxkyTouHoe coennHenue S8
[00142] IIpomexkyTouHOe coeamHeHHe S8 CHHTE3UPOBANU, CIENyS TE€M K€ YCIOBHUIM
peakiuu, Kotopble puseneHbl it [ipomexkyTouHoro coexunenus 16 (cxema 1, cragust 16),
¢ wucnonb3oBanueM (4R,85)-1-(2-((Tper-OyrokcukapOonun)amuHo)3tui)-8-((Z)-N'-((Tpet-
Oy THIIAMMETHIICHITAI ) OKCH )-N-MeTHIIKapOaMUMUI0mI )-6-0Kkco-4, 8- nuruapo-1H-4,7-
meranonupaszono| 3,4-e][ 1,3 nuazenun-5(6H)-mn ruapocynibpara (ITpomexxyTOUHOE
coenunenue 57, 78 mr, 0,13 Mmonb) B kauecTBe cydcrpara ¢ noiydeHuem (4R,8S5)-1-(2-
((Tper-OyTokcukapOoHUIT)aMuHO)3TUN)-8-((Z)-N'-runpokcu-N-mMeTrnkapOdaMuMHuI0mI )-6-
okco-4,8-nuruapo-1H-4,7-meranonupaszonol 3,4-¢][ 1,3 | anazenun-5(6H)-una rugpocynbsdara
(31 mr, 49%) B Bune Genoro TBepaoro Bemectsa. MS: 474 ES- (C1sH2sN70sS).

Ipumep 47

H,N

nPs
HN™ ™
LN
o)_N‘osog,H
[00143] K pacrBopy  (4R,8S)-1-(2-((Tper-OyTokcukapOonua)aMuHo )3 Tui)-8-((Z)-N'-
ruapokcu-N-MeTuiaKapoaMuMuonn)-6-okco-4,8-nuruapo-1H-4,7-meranonupasono| 3,4-
e][1,3]anazenun-5(6H)-una rugpocynbdara (IlIpomexyrounoe coenunenune 58, 31 mr, 0,07
mMMoJb) B JIXM (10 mu) npu temneparype 0 °C nobGasnsmn TOK (0,25 mu, 3,28 mmois).
Peaximonnyo cmech nepemeruBanu npu Temnepatype 0 °C B TeueHue 6 uacoB U
KOHLIEHTPUPOBAJIH MPH NOHM)KEHHOM JaBjieHnu. HeouniieHHbIl MaTepual paCTBOPSIIN B BOJIE
Y OYHMIIAJIN MPU TOMOIIH XpoMaTtorpaduu ¢ odbparnenHol ¢asoii (Sepabeads, 12 r, 100% Bona)
¢ nonyueHueMm (4R,8S)-1-(2-amunosTrn)-8-((Z)-N'-runpokcu-N-MeTrikapObaMUMHUIOMT )-6-
okco-4,8-nuruapo-1H-4,7-meranonupaszono| 3,4-¢][ 1,3 | anazenun-5(6H)-una ruapocyisdara
(7 mr, 25%) B BHze Genoro Teepaoro semectsa. MS: 376 ES+ (C11H17N706S) 'H SIMP (300
MI 1, D>0) &: 3,05 (s, 3H); 3,42 (m, 2H); 3,57 (m, 2H); 4,17 (m, 2H); 4,91 (m, 1H); 5,71 (m,
1H); 7,70 (s, 1H).
Cxema 10
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IIpom. coen.62 Ipuamep 48

IIpome:xkyTouHOe coequHeHue S9
[00144] IIpomexyTouHOe coeafuHeHHMe S9 CHHTE3UpPOBANM, CIEAYS TEM XK€ YCIOBUSAM
peakiuu, Kotopele npuBeneHbl s [Ipome:kyTouHoro coenunenus SS (cxema 9, cragus 10),
v HCIIOJIb30BAaHUEM (4R,8S,Z)-1-(2-a3unostin)-5-(6enzunokcu)-N'-((Tper-
Oy THIIAMMETUIICHITHIT )OKCH )-N-MeTHII-0-0kCc0-4,5,6,8-TeTparunpo-1H-4,7-
metaHonupas3ono|3,4-e][ 1,3 ] nuazenun-8-kapbokcumunamuga (ITpomexkyTOoUHOE
coenunenue 54, 89 mr, 0,17 mmonb) B kadyecTBe cyOcTpara u O6e3 mobasienus Boc,O, ¢
MOJyYeHUEM (4R,8S,Z)-1-(2-amunr09TIN)-5-(OeH3MnoKeH )-N'-((TpeT-
Oy THIIAMMETUIICHITHIT ) OKCH )-N-MeTHII-0-0kCc0-4,5,6,8-TeTparunpo-1H-4,7-
MeTaHonupas3ono|3,4-e][ 1,3 | anazenun-8-kapbokcumunamuna (84 mr, 99%) B Bume Oenoro
tBepaoro Bemecrsa. MS: 500 ES+ (C24H37N705S1).
IIpomesxyTouHoe coenuHenue 60

[00145] K pacTBopy (4R,8S,Z)-1-(2-amuuH03TIIN)-5-(Oen3mnokcn )-N'-((Tper-
Oy THIIAMMETHIICHITHIT ) OKCH )-N-MeTHII-0-0kCc0-4,5,6,8-TeTparuapo-1H-4,7-
MetaHonupas3ono|3,4-e][ 1,3 | anazenun-8-kapOokcumuaamMuna (ITpomeskyTOUHOE
coennnenue 59, 84 mr, 0,17 mmonp) B mupuauHe (5 mur) npu remneparype -10 °C nobasnsim
ykcycHbpii anrugpun (0,01 mur, 0,17 mmonb). YKa3aHHYRO CMeECh NEpEeMEINUBAIN IPH
temnepatype -10 °C B Teuenne 1 yaca, 3aTeM 100aBISUIM HACHIIEHHBIH PACTBOP XJOpHIA
ammonnst (20 mut) u JIXM (20 mut). OpraHudeckuii ol OTHeNsUTH, CYyIIUIN Hal Oe3BOTHBIM
cynab(aroM HaTpus W KOHLEHTPHPOBAIM C TIOJYYEHHEM HEOUHINEHHOTO TMPOIYKTA.
VYKa3aHHBI HEOYMIIEHHbIH MPOAYKT OYHINAIX Npu nomomu (umim-xpomaTtorpadun (20 T

cunukarensi, 0-50% EtOAc B rekcane) ¢ nonyuenuem N-(2-((4R,8S)-5-(0enzunokcu)-8-((Z)-
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N'-((TpeT-0y THIAUMETHIICHITIIT JOKCH )-N-MeTHIIKapOaMIUMHIOMI )-0-0Kc0-4,5,6, 8-
terparuapo-1H-4,7-metanonmpasono| 3,4-e][ 1,3 |ouazenun-1-un)tun)aneramuna (74 wmr,
81%) B Buze O6ecrperHoro junkoro macia. MS: 542 ES+ (CasH3o0N704S1).
IIpomexkyTouHoe coeqnHenue 61
[00146] IIpomesxkyTouHoe coeaumHeHHe 61 CuHTE3UpOBaIH, CIEAys TEM K€ YCIOBHUSIM
peaxiuu, Kotopble puseneHbl 1uist [IpomexkyTouHoro coexunenust S6 (cxema 9, craaus 11),
c HCIIOJIb30BAHUEM N-(2-((4R,85)-5-(6enzunoxcn)-8-((Z)-N’-((Tper-
Oy THIIAMMETUIICHITAIT )OKCH )-N-MeTHIIKapOaMUMHU 101 )-6-0Kkc0-4,5,6,8-TeTparunpo-1H-4,7-
metaHonupaszono| 3,4-e][ 1,3 | nuazenun-1-un)sTIin)aneraMuna (ITpomexkyTo1uHOE
coenuHeHue 60, 74 mr, 0,136 MMonb) B kauecTBe cyOcTparta u ¢ nonyueHneMm N-(2-((4R,8S)-
8-((Z)-N'-((Tper-Oy THIAMMETUIICHUITIIT ) OKCH )-N-MeTHIKapOaMUMU A0 )-5-THAPOKCH-6-0KCO-
4,5,6,8-rerparuapo-1H-4,7-meranonupazono| 3,4-e][ 1,3 |nuazenun- 1 -un)stmn)anetamuna (50
mr, 81%) B Buae Oenoro TBepaoro BemectBa. MS: 452 ES+ (C19H33N704S1).
IIpome:xkyTouHOE coequHeHuUe 62
[00147] IIpomexyTouHOe coeafuHeHHMe 62 CHHTE3UpPOBAIM, CIEAYS TEM XK€ YCIOBUSAM
peakiuu, KoTopbie npuBeneHsb! s [IpomeskyTouHoro coenunenust S7 (cxema 9, cragus 12),
c UCIIOJIb30BAHUEM N-(2-((4R,85)-8-((Z2)-N'-((Tper-Oy THIAUMETHIICHUITUIT )OKCH )-N-
MeTHJIKapOaMUMHIOW )-S5 -TUAPOKCH-6-0kc0-4,5,6,8-TeTparunpo-1H-4,7-
metaHonupaszono| 3,4-e][ 1,3 | nuazenun-1-un)s T )aneraMmuna (ITpomexkyToUHOE
coenunenue 61, 50 mr, 0,11 Mmonb) B kadecTBe cyOcTpara u ¢ nojydeHuem (4R,8S)-1-(2-
aretaMun03Ti)-8-((Z)-N'-((TpeT-Oy THIIAMME THIICHITHIT )OKCH )-N-MeTHIIKapOaMUMU 10T )-6-
okco-4,8-nuruapo-1H-4,7-metanonupasono| 3,4-¢][ 1,3 | anazenun-5(6H)-una rugpocyisdpara
(57 mr, 97%) B Buge Genoro TBepaoro Bemectsa. MS: 530 ES- (C19H33N-05SiS).
IIpumep 48
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[00148] IIpumep 48 cuHTE3UpPOBAIH, ClEeAys TEM K€ YCJIOBHUSIM pPEaKLUH, KOTOpbIE

npuenens! 1is [l pome:kyTounoro coenunenus 16 (cxema 1, ctanus 16), ¢ ncnonp3oBaHHEM
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(4R,8S)-1-(2-aueramunostin)-8-((Z)-N'-((Tper-Oy THIIUMETHIICHITIIT ) OKCH )-N-
MeTuIKapOaMumMunonn)-6-okco-4,8-nuruapo-1H-4,7-meranonupaszono| 3,4-¢][ 1,3 | anazenun-
5(6H)-una ruppocynedparta (IIlpome:xkyrounoe coenuHenue 62, 57 mr, 0,107 mmonp) B
kadecTtBe cyoOcrpara ¢ monyueHuem (4R,8S)-1-(2-aneramunostin)-8-((Z)-N'-rugpokcu-N-

5 meruiakapOaMuMuaoun)-6-okco-4,8-nurunpo-1H-4,7-meranonupasono| 3,4-e][ 1,3 | nuasenun-
5(6H)-nna ruppocynedara (10 mr, 20%) B Bune 6enoro Teepaoro Bemectsa. MS: 416 ES-
(C13H19N70-S) 'H SIMP (300 MI'ni, D>0) &: 1,93 (s, 3H); 3,08 (s, 3H); 3,55 (m, 4H); 4,01 (m,
2H), 4,94 (m, 1H); 5,45 (m, 1H); 7,68 (s, 1H); 8,02 (m, 0,5H); 8,61 (m, 0,25H); 8,79 (0,5H)
CootHowenne coennnenne/mupuau (1:0,25).

10 Cxema 11
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IIpom. coen.68 Hpom. coen.69 HpoM. coen.70 Hpamep 49

IIpomesxkyTouHOe coennHeHue 63
[00149] IIpomesxkyTouHOe coefHMHEHHE 63 CUHTE3UpPOBANM, CIEAYys TEM K€ YCIOBUSIM

peakumy, Kotopble puBeneHs! 11t IlpomekyTouHoro coenuHenust 9 (cxema 1, cranus 9), ¢
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ucrnions3oBaHueM  metunn (4R, 8S)-5-(0ensunokcen)-1-(2-rugpokcustui)-6-okco-4,5,6,8-
terparuapo-1H-4,7-metanonupazono| 3,4-e][ 1,3 | nnasenun-8-kapOokcunara
(ITpome:xyTounoe coenumnenue 46, 2343 wmr, 0,63 MMoONb) B KadecTBe cyOcTpata U C
nonyueHueM (4R,85)-5-(6enzunokcn)-1-(2,2-muruapokcustiin)-6-okco-4,5,6,8-terparuapo-
1H-4,7-meranonupasono|3,4-e][ 1,3 | anazenun-8-kapookcunara (244,3 mr, 100%) B BuUAE
cBeTyo->kenToro TBepaoro Bemectsa. MS: 389 ES+ (Ci1gH20N4Og).

IIpome:xkyTouHoe coennHeHue 64
[00150] K pacrBopy merun (4R,85)-5-(6ensunokcn)-1-(2,2-quruapokcusTi)-6-0kco-
4,5,6,8-terparuapo-1H-4,7-meranonupazono| 3,4-e][ 1,3 | nuaszenun-8-kapbokcunara
(ITpome:xxyTouHoe coexuHeHnue 63, 2443 wmr, 0,63 mmonb) B mupuaude (0,5 mun) npu
temnepatype 0 °C nobasnsnu mpem-0ytun (2-(amuHookcu )yt )kapoamar (110,84 mr, 0,63
MMoOJIb) B upuause (0,5 mit). PeakimoHHYIO cMech HarpeBajH O KOMHAaTHON TeMIIepaTyphl
U TepeMelnBail B TedeHue 15 MuHyT, 3areM pas30aBimsun stuiaueratoM (50 mum) u
MIPOMBIBAJIM HACBIIIEHHBIM pPacTBOpOM xJyiopuaa ammonus (20 mi) u paccojom (20
mi). Opranuueckue (aspl Cymmin Haj O0e3BOIHBIM Cyib(haToOM HaTpus, (UIBTPOBAIH U
KOHLIEHTPHPOBAJIH. ITpoBogunmu  xpomarorpapmro  Ha  cmimkarene  (0%-80%
sTUaneTaT/rekcanbl) ¢ nonydenueM meTun (4R,8S)-5-(0ensunokcu)-1-((E)-10,10-numerun-
8-0kc0-4,9-nunokca-3,7-quazayHaeu-2-ex- 1 -mn)-6-okco-4,5,6,8-rerparuapo- 1 H-4,7-
metaHonupas3ono[3,4-e][ 1,3 | anazenun-8-kapookcunara (241,1 mr, 73%) B Buae OeaoBaToro
TtBepaoro Bemecrea. MS: 529 ES+ (C25H3:N6O7).

IIpomesxyTouHOe coeanHeHue 65
[00151] K pactBopy metun (4R,8S)-5-(6ensunokcn)-1-((E)-10,10-mumermn-8-okco-4,9-
nuokca-3,7-nuazayHaen-2-eH-1-un)-6-okco-4,5,6,8-terparunpo- 1 H-4,7-
metanonupas3ono|3,4-e][ 1,3 | nnazenun-8-kapookcunara (Ilpomexkyrounoe coenuHenue 64,
248,5 mr, 0,47 mmonb) B TT'® (4 mu) u Bome (1 mun) mpu Temneparype O °C mobasnsiiu
ruapokcun utus (0,66 mi, 0,66 MMoJb). PeakiMOHHYIO CMECh MepeMenInBaId B Te4eHue 15
MuHYT npu Temnepatype 0 © C, 3arem mHeriTpanusosanu npu nomomu 1 5. HCL. TT'® ynamnsmy,
a BOmHYHO (a3y 3amopakuBalid W JUOPWIM3HPOBAIA C TOJYyYEeHHEM OeJIoro TBEPIOro
BEIECTBA. 3aTeM TBEPAOE BEIIECTBO pPACTBOPSIIM B BOAE C MOJYYEHHEM MYTHOTO
pactBopa. pH moBomwnmu 1m0 ~ 3-4 W NPOAYKT 3KCTparupoBaiu sTwianeratoMm (2 x 100
wi1). OpraHuuecKre BEeIeCTBa CYIIHIN Hag Oe3BOAHBIM CyIb(paToM HaTpHs, GUIBTPOBAIH U
KOHIEeHTpupoBamu ¢ mnoiydeHuem (4R,8S)-5-(6ensunokcn)-1-((E)-10,10-numernn-8-okco-

4,9-nuokca-3,7-nuaszaynaen-2-eH- 1 -un)-6-okco-4,5,6,8-rerparunpo- 1 H-4,7-
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mMetaHonupas3ono|3,4-e][ 1,3 | anazenun-8-kapOboHoBoi kucnorel (236,4 wmr, 98%) B BHIE
oenosaroii neHsl. MS: 515 ES+ (C24H30N6O7).

IIpomesxxkyTouHOe coennHeHue 66
[00152] K cycnensuu (4R,8S)-5-(6ensunokcn)-1-((E)-10,10-gumernin-8-okco-4,9-nrokca-
3,7-nmnazaynpeu-2-eH- 1 -um)-6-okco-4,5,6,8-rerparunpo-1H-4,7-metanonupasono| 3,4-
e][1,3]anazenun-8-kapoonosoii kucnorsl (IlpomexkyTounoe coennnenne 65, 236,4 mr, 0,46
mmonb) B JXM (4 ™) mnpum  KOMHATHON Temmeparype amobasmsmm  O-(Tper-
Oytunnumerwicuwmwn)ruapokcmiamMud (87,98 mr, 0,59 mmons) u EDC (105,63 wmr, 0,55
MMOJIb). PeakuMOHHYI0O CMeCh NepeMelInBald NPU KOMHATHOW TeMIlepaType B TEUEHHE
NPUMEPHO 2 YacoB, 3aTeM pa30aBIsIM AUXJIOPMETAHOM U OJUH pa3 MPOMBIBAIM CMECHIO
paccom:Boga 1:1. Opranuueckue (asbl CymWiIM Haa CylnbhaToM MarHus, GUIbTPOBAIH U
KOHUeHTpupoBanu.  IIpoBogmmm  xpomartorpadmo Ha  cumukarene (0%  -50%
sTunanerat/rekcanbl) ¢ mnoaydenuem Tper-Oytun (2-((((E)-2-((4R,8S)-5-(6ensunokcu)-8-
(((Tper-Oy TMNAMMETHICHINI )OKCH ))KapOamon)-6-okco-4,5,6,8-terparuapo-1H-4,7-
metaHonupaszofo|3,4-e][ 1,3 | nuazenun-1-mia)> TununeH )aMuHO Jokcu )3T )kapbamara  (148,2
mr, 50%) B Buze Oesioii neHbl. MS: 644 ES+ (C30H4sN707S1).

IIpome:xkyTouHOE coequHeHue 67
[00153] K  pacrBopy  tper-Oytun  (2-((((E)-2-((4R,8S)-5-(6en3unokcu)-8-(((Tper-
Oy THIIAMMETUIICHITHIT )OKCH )KapOamomi )-6-okco-4,5,6,8-rerparunpo- 1H-4,7-
mMetaHonupa3ono| 3,4-e][ 1,3 | nuazenun- 1 -uia)3 THIHIEH )aAMUHO )OKCH )3 THIT )KapOamaTa
(ITpome:xkyTouHOe coenmHenue 66, 141 mr, 0,22 mmoins) u TpusTmiamunra (0,06 mu, 0,44
MMoJIb) B JIXM (3 mut) npu temneparype -78 °C nobasnsin Tpudnathbiil anruapun (0,07 mi,
0,44 mmoib). PeakIIMOHHYIO CMeCh MepeMelIBaid B TeueHHe 5 MuHYT. K ykazaHHOMY
pactBopy mo kKamisiM pobaeimsuin MetwiamuH (0,05 mut, 1,31 mMmonb). 3aTeM yKa3aHHYIO
PEAKIIMOHHYI0 CMECh OCTABJISUIM HArpeBaThCs 10 KOMHATHON TEMITEPATYPhl U NEPEMEIITUBAIH
B TeueHue 1,5 yacoB. PeakumonHyr cMmech paszbabnsiin JIXM u mpoMbIBaM ONUH pa3
HACBHIIEHHBIM PACTBOPOM XJOpHaa aMMOHHs. Opranuyeckue ¢aspl CyIIWIA Haa CyJIb(aToM
MarHusi, GUIBTPOBAIM U KOHIEHTpHpoBaiu. IIpoBomuim xpomaTtorpaguro Ha CHUJIMKAresie
(0% -50% osTmnmanerat/rekcanbl) ¢ momydeHueM Tper-Oytmn  (2-((((E)-2-((4R,8S)-5-
(6enzninokcn)-8-((Z)N'-((Tper-Oy THIAMMETHIICHIINAI ) OKCH )-N-MeTHIIKapOaMUMH IO )-6-
okco-4,5,6,8-rerparuapo-1H-4,7-meranonupaszono| 3,4-e][ 1,3 | nnazenun-1-
WJT)3TUIMIEH JAMHHO JOKCH )3 THIT)KapOamata B Buze Oemnoii meHsl (60,6 mr, 42%). MS: 657 ES+
(C31HasN3O6S1).

IIpomesxxkyTouHoe coennHenue 68
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[00154] PactBop  Ttper-Oytun  (2-((((E)-2-((4R,8S)-5-(0ensunokcu)-8-((Z)-N'-((Tper-
Oy THIIAMMETHIICHITAIT ) OKCH )-N-MeTHIIKapOaMUMHUI0mI )-6-0Kkc0-4,5,6,8-TeTparunpo-1H-4,7-
metaHonupaszono| 3,4-e][ 1,3 | nuazenun- 1 -uia)> THINIEH )aMUHO )OKCH )3 THIT )KapOamaTa
(ITpome:xyTouHoe coennnenue 67, 60,6 mr, 0,09 MMosb) B aTUanieTare (3 M) nera3upoBaiu
azoroM u nodasisuu Pd/C (9,82 mr, 0,01 MMonb). YKa3aHHYIO CMeCh CHOBA JI€Ta3MpOBAJIH U
nomMeman B atmochepy Bopopoxa u3 OamioHa. PeakIMOHHYHO CMeCh NepeMeIlnBalif B
TeyeHne 2 dvacoB. HaOmromamu cliegoBoe KOJUYECTBO MPONYKTA. PEaKIHOHHYI0 CMeCh
MPOAYBaJH a30TOM U A00aBsui Metanod (1 mir). PeakimoHHy0 cMech ierasupoBajii. 3aTemM
nobasysuiu eme Pd/C (9,82 mr, 0,01 MMoJb), peakIMOHHYIO CMeCh JIera3upoBajil U CHOBA
nomMeman B atmochepy Bopopoxa u3 OamioHa. PeakIMOHHYIO CMeCh NepeMellnBaf B
TeyeHue npumepHo 40 MUHYT, 3aTe€M NPOAYBAJIU a30TOM M (UIBTPOBAIM C YIAJEHUEM
katanusaropa. PuibTpar KOHUEHTpUpoBau ¢ noiaydenuem Tper-oytu (2-((((E)-2-((4R,8S)-
8-((Z)-N'-((Tper-Oy THIIUMETHIICHITIIT ) OKCH )-N-MeTHIIKapOaMUMHUTOHIT )- S -TUAPOKCU-6-0KCO-
4,5,6,8-rerparuapo-1H-4,7-meranonupazono| 3,4-e][ 1,3 | nuazenun-1-
WI)3TUIIMEH )AMUHO)OKCH )aTri)kapbamara (52,28 wmr, 100%) B Buge OecuBeTHOro
maciia. MS: 567 ES+ (C24H42NgOeSi).

IIpome:xkyTouHOE coequHeHue 69
[00155] K pacTBoOpy TpeT-OyThII (2-((((E)-2-((4R,8S)-8-((Z)-N'-((Tpert-
Oy THIIAMMETUIICHITHIT )OKCH )-N-MeTHIIKapOaMUMHUIOMIT )-S-THIPOKCU-6-0KkC0-4,5,6,8-
terparunpo-1H-4,7-metanonupaszono| 3,4-e][ 1,3 |anazenun-1-
WI)3TUIMIEH JAMUHO )JoKCcH )aTr )kapOamaTa (IlpomeskyTounoe coenunenue 68, 52,2 mr, 0,09
MMOJIb) B MUpHUAKHE (2 MJI) IPU KOMHATHOH Temreparype 100aBIsId KOMIUIEKC TPUOKCHIA
cepbl ¢ TUpUAUHOM (87,96 mr, 0,55 Mmonb). PeakunoHHYI0 CMECh IepEMEIITNBAIN B TCUCHHE
HOouH, 3aTeM pazbaisuiu JIXM u GuiIbTpOBaIH C yIaJCHUEM TBEPIBIX BeulecTB. DPuibTpar
KOHLIEHTPUPOBAJIU U Cyliniu B BakyyMme. [lonyuennoe macno pactupanu ¢ JIXM u aueroHowm,
(uNbTPOBANH C yAANEHHEM TBEPABIX BewlecTB. PUIBTPAT KOHLUEHTPHUPOBAIH C MOJYyYEHHEM
(4R,8S)-8-((Z)-N'-((Tper-Oy TrunnuMe THIICHITIUT)OKCH )-N-MeTrinkapbamumunonin)-1-((E)-
10,10-numernn-8 okco-4,9-nuokca-3,7-nuazanHnen-2-ex- 1 -mn)-6-okco-4,8-nurunpo-1H-4,7-
meraHonupaszono|3,4-e][1,3|nuazenun-5(6H)-un rugpocynsdara (59,57 mr, 100%) B BUAE
oenosaroii meHbl. MS: 645 ES- (C24H42NgO9SiS).

IIpomesxxkyTouHoe coenuHenue 70
[00156] K pacTBopy (4R,8S)-8-((Z)-N'-((Tper-Oy THIAMMETUIICHITHIT JOKCH )-N-
metunkapobamumunomn)-1-((E)-10,10-qumetnn-8-okco-4,9-nuokca-3,7-nuazaysnen-2-ex- 1 -
mn)-6-okco-4,8-nuruapo-1H-4,7-meranonupasono[ 3,4-e][ 1,3 | anazenun-5(6H)-nn
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runpocyibgpara (Ilpome:kyTounoe coexunenue 69, 59,57 mr, 0,09 mmonb) B 3TUnanerare (2
i) 1 TI'® (1 mu) mpu komHaTHON Temnepatype nodasmsim HF-mupunus (0,0026 M, 0,10
MMOJIb. PeaknmoHHy0 cMmech nepememmnBaiu B TedeHne 30 MuHyT. 3areM mo0aBisud erne
HF-mupuann (0,0026 mu, 0,10 mmons). Eme uepe3 30 MuHyT 100aBiIsan AOMOIHUTEIbHBIHN
HF-mupuaua  (0,0026 wmn, 0,10 mmonb). Yepes 30 MUHYT pPEaKIMOHHYIO CMeECh
koHIeHTpupoBanu ¢ noaydeHueM (4R,85)-1-((E)-10,10-numernn-8-okco-4,9-nuokca-3,7-
nuazayHaen-2-e- 1-mn)-8-((Z)-N'-runpokcu-N-MeTuinkapOaMuUMUI0W )-6-0kco-4,8-
auruapo- 1 H-4,7-metanonupaszono| 3,4-e][ 1,3 | nuazenun-5(6H)-un rugpocynbdara (49 wr,
100%) B Bune 6enoro Teepaoro Bemiectsa. MS: 533 ES+ (C1sH2s8NgO9S).
IIpumep 49
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[00157] K cycnensuu (4R,8S)-1-((E)-10,10-mumernn-8-okco-4,9-nuokca-3, 7-nuazay Haen-
2-eH-1-un)-8-((Z)-N'-ruapokcu-N-metnikapdaMumMuaomnn)-6-okco-4, 8- muruapo-1H-4,7-

meranonupaszono| 3,4-e][ 1,3 | nuazenun-S(6H)-wmn ruapocybpara (ITpomexkyTOUHOE
coenunenue 70, 49 mr, 0,09 mmonb) B JAXM (2 mu) mpu temneparype 0 °C mobasinsiu
TpudropykcycHyro kucnory (0,14 mn, 1,84 MmMonp). PeakunoHHYIO CMeCh epeMEITnBaIN B
teueHue 30 MuHyT. 3arem nodassuy eme TpudTopykcycHyto kucnoty (0,14 mi, 1,84 MMosb)
U PEAKLUHOHHYK CMeCh HarpeBajld [0 KOMHATHOH TeMmIeparypbl B TedeHHe 15
MHUHYT. PeaknuoHHyI0 cMech KOHUIEeHTpupoBaiu ¢ JIXM HECKOJbKO pa3, u4ToObl yAAIUTh
u30biTok TOK. TlongydeHHOE Maciio CylIviv B BakyyMme. B pe3ynbraTre OUMCTKU ¢ TTIOMOIIBIO
C18 ISCO (100% Boma, 4 muH, 0%-50% ACN/Boma, 3 munyTtsl) monydanu 1-((E)-2-((2-
AMHHO3TOKCH )UMHUHO)3TI)-8-((Z)-N'-runpokcu-N-MeTrikapOaMuMHIOmI )-6-0Kkco-4, 8-

nuruapo- 1 H-4,7-metanonupaszono| 3,4-e][ 1,3 | nnazenun-5(6H)-una runpocynsdar (14,8 mr,
37%) B BHzme Oenoro TBepmOro BemecTBa, cMechb E/Z-uzomepo ~ 3:2. MS: 431 ES-

(C13H20Nz07S). 'H SIMP (300 MT'wy, JIMCO-ds) &: 2,89 (m, 3H); 3,03 (m, 2H); 4,13 (m, 2H);
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4,70 (m, 3H); 5,44 (d, 1H); 5,75 (m, 1H); 6,95 (m, 0,4H); 7,35 (m, 1H); 7,51 (m, 0,6H); 7,74
(bs, 3H); 9,45 (m, 1H).
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I Tt
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5 IIpome:xxkyTouHoe coequHeHue 71
[00158] B xpymiomoHHyw koj0y oObemom 1000 wmn 3arpyskaiud  Tper-OyTun  4-
[(mumeTrnamMuHO )MeTHIHAEH | -3, 5-THOKCOMUNEPUANH- | -kapOoKcHIaT (ITpome:xyTOoUHOE
coenqunenue 1, 63 r, 234,80 mmosb), stanon (600 mut), NH>NH> H>O (62 1, 992 MMmounb).
[TonyuyeHHBII pacTBOpP MEpEMEIINBAIH B TeUEHHE HOUM Npu Temrepatype 53 °C Ha MaciIsHOM

10  Oane. [TonyueHHYIO CMECh KOHLIEHTPUPOBAIIM B Bakyyme. 3arem nobdasisit MTBD (500 mi),
oOpa3oBaBleecss TBEPAOE BEIIECTBO coOWUpasu Tpu ToMoInM (UIBTpOBaHUs. TBepmoe
BEIECTBO CYLIWJIN B TMEYM MPHU MOHIKEHHOM JaBJIEHUU ¢ mojiydeHuem tper-Oyrun (E)-4-
runpasuHunaes-1,4,5,7-rerparunpo-6H-mupasono| 3,4-c|nupuanna-6-kapookcunara (40 r,
68%) B BuAe xentoro Teepaoro semectsa. MS: 252 ES+ (C11H17N50»).

15 IIpomekyTouHOE coeqHEHHE 72
[00159] B kpymiomoHHyro kojady obObemom 2000 wmut 3arpyskaiu  Tper-OyTunm  4-
runpasunmnnes-2H,4H, SH,6H, 7H-iupazono[ 3,4-c |nupuana-6-kapOoKcuiaT
(ITpome:xyTounoe coenmunenue 71, 80 r, 318,36 mmoip), aeroH (800 mit) U XJIOPOBOAOPOL
(1M) (800 mu). [TonmyueHHBIH pacTBOp MEPEMEINNBAIM B TEUCHHE 2 YAaCOB MPHU KOMHATHOU

20  Temmepatype. Jobasmsuu Boxy (700 MiT) 1 yKa3aHHYEO PEAKIIHOHHYIO CMECh SKCTParupoBaiu
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stunaneratoM (3 X 500 mur). Opranndeckue Ciou OOBEIUHSIIN, IPOMBIBAIN paccoioM (3 x 2
J), CYLIVITH HaJl O€3BOIHBIM CYJIb(aTOM HaTPHs M KOHLIEHTPUPOBAJIN B BAKYYME C MTOJTy4YEeHHUEM
Tper-Oytun 4-okco-1,4,5,7-rerparuapo-6H-nmpazono|3,4-c|nupuann-6-kapookcunara (75 T,
99%) B BUAE xenTOro mMacia. IloiydeHHOe CoequHEeHNe UCTIONb30BAIN HETIOCPEICTBEHHO Ha
cnenyromem starne. MS: 182 ES+ (C11HisN30s3).
IIpomesxxkyTouHOe coennHenue 73
[00160] B xpyriononHytoo konOy oOwbemom 2000 M 3arpykainu TpeT-OyTuin 4-0KCo-
1,4,5,7-rerparunpo-6H-nmpaszono| 3,4-clnupunns-6-kapObokcunar (ITpomexxyTOUHOE
coenuHenue 72, 75 r, 316,12 mmons), nuxnopmeras (750 mi), (xnopaudeHnamernn)oeH3on
(97 r, 347,95 mmonp) u TpwdTHnamuH (38 1, 375,53 mmonb). IlomydeHHbI pacTBOp
nepeMelnBali B TeUeHHe HOYM NPH KOMHATHOM Temmeparype. 3aTeM pPeakIOHHYI0 CMeCh
racuiu pobasneHneM Boabl (6000 mur). YKa3aHHYIO peakHOHHYK CMeCh 3KCTParupoBajd
auxjopmeraHoM (2 x 400 mir). OpraHudeckue 3KCTPaKkThl OO bEANHSIIN, TPOMBIBAIN PACCOIOM
(3 x 100 M), cymmnm Hax 6€3BOAHBIM CYJIb()ATOM HATPHUS M KOHLEHTPUPOBAIU B BaKyyMe.
OcraTok HAHOCWJIM HAa KOJIOHKY C CHJIMKAreJieM C 3THIALeTaTOM/IeTpoNeiHbIM 3(upom
(1:10). Cobpannble pakimy oOBEIUHSIIN U KOHLEHTPUPOBAIM B BaKyyMe C IOJIyYeHHEM
TpeT-OyTHi 4-okco-2-tputnn-2,4,5,7-rerparuapo-6 H-nupazono[ 3,4-c|nupunus-6-
kapookcunara (50 r, 33%) B Bume Oenmoro Teepmoro semectBa. 'H SIMP (400 MIw,
xjopodopm-d) 6 7,96 (s, 1H); 7,41 — 7,30 (m, 9H); 7,20 — 7,12 (m, 6H); 4,76 (s, 2H); 4,22 (s,
2H); 1,50 (s, SH).
IIpomexkyTouHOe coequHeHue 74

[00161] Tpexropayro KpyrjiogoHHyto konOy oO0bsemom 1000 mi  mpoxmyBamu |
NOJAEPKUBAIM B MHEPTHOH aTtmocdepe asora. Jlobasmsnu mpem-O0yTun 4-0KCO-2-TPUTHII-
2.,4,5,7-rerparunpo-6H-nmpaszono| 3,4-c lnupunnH-6-kapOokcuiar (ITpomexxyTOUHOE
coenuHenue 73, 46 r, 95,92 mmonb), Terparuapodypan (460 mu) u meranon (230 mi) ¢
nocienyroumm godasnenneM NaBHy (3,65 1, 96,48 MMOIb) HECKOJNIBKMMHU TOPLHUSIMH TTPU
temnepatype 10 °C B Teuenue 5 muH. [TonyueHHBIH pacTBOp MepeMeLIHBaIU B TeUeHHe 1 yaca
npu Temmeparype 10 © C B Oane Boma/men w racwiu podasieHueM Boasl (500 mu).
[TonyueHHBIH pacTBOP 3KCTparupoBaiu dTuinaneratoM (3 x 500 mi) U OpraHUYecKHe CIOH
o0penuHs. OpraHuuecKre SKCTPAKThl MPOMbIBAIN paccosnoM (3 x 1000 mur), cymmnm Hax
0e3BOAHBIM CyIb()aTOM HATpUsi M KOHLEHTPUPOBaIH B Bakyyme. OCTaTOK HAHOCHIIM Ha
KOJIOHKY C CHJIMKarejieM ¢ sTuianerarom/merponerinsiM 3¢upom (1:10 - 1:0). CoOpanHnsie
¢bpakunyn OOBEAMHSAIM M KOHLEHTPHPOBAJIM B BaKyyMe€ C TMOJNy4YeHHEM TpeT-OyTun 4-
TUAPOKCH-2-TpUTUI-2,4,5,7-TeTparunpo-6H-impaszono| 3,4-c lnupunnn-6-kapbokcunara (33 T,
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71%) B BUze Genoro Teepaoro semectsa. 'H AMP (300 MI'u, xnopodopm-d) § 7,41 (s, 1H);
7,37 - 17,28 (m, 9H); 7,21 — 7,11 (m, 6H); 4,81 (d, J = 28,0 ', 2H); 4,34 (d, J = 16,5 'y, 1H);
3,96 (dd, J=13,7,4,3 I', 1H); 3,50 (dd, J = 13,7, 3,4 'y, 1H); 1,49 (s, 9H).
IIpomesxxkyTouHOe coeanHeHue 75
[00162] Tpexropnyro KpyrjiogoHHyo komby ob0bsemom 1000 mn  mpoxmyBamu |
NOJAEPKUBAIM B HMHEPTHOH atmocdepe azora. [lobasmsamu mpem-OyTun 4-rugpokcu-2-
Tputni-2,4,5,7-rerparunpo-6H-mpaszono| 3,4-clmupunun-6-kapookcunar (Ilpome:xkyrounoe
coenuHenue 74, 18 r, 3738 mmonp) u Tterparugpodypan (360 Mi) ¢ MOCIEAYIOIIUM
nobasnenueM no karusaM n-Buli (22,5 min, 56,13 MMonb) mpu mepeMelIuBaHUU IPU
temnepatype -30 °C B Teuenne 5 MuHyT. I[lonmyueHHBIH pacTBOp MNEpEeMEIIUBATIH IPH
temnepatype -20°C B reuenne 20 munyT. Ilo xaruisam nobasmnsinu xjaopTpuMeTuwicuias (4,5 T,
41,42 mmonp) mpu mnepeMemmBaHuu npu Temmeparype -30 °C B TeueHue S5 MHUHYT.
ITonyuenHslit pacTBop mepememuBanu npu Temmneparype -20°C B Teuenue 30 muuyT. K
yKa3aHHOW CMeCH 1O KarisiM no0assiii H-Buli (45 mu, 112,3 MMoJIb) pu niepeMernuBaHuH
npu temneparype -50 °C B Teuenne 10 munyT. ITonmy4eHHBII pacTBOp mepeMeInnBaiu Mpu
temnepatype -50°C B TeueHue 2 4acoB. 3aTeM 4epe3 peakLHOHHYI0 cMech mponysanu CO»
npu temneparype -50 °C B teyenne 20 MuHyT. [loJy4eHHbI pacTBOp MEepPEeMELIMBAIN B
TedyeHne 20 MUHYT IpU KOMHATHOW TemrepaTrype. 3aTeM pPEakLHOHHYI CMeCh TacHUu
noGasnenuem Boabl (1000 mur). 3nayenme pH pacTtBopa HOBOAWIM A0 3 TPU MOMOIIU
xJjopoBogopozaa (1 mMonw/n). [TonydeHHBII pacTBOP 3KCTparupoBaju dtuiamnerarom (3 x 1000
MJI) U OpraHudecKue cjou o0beauHs. OpraHuyecKre SKCTPAKThI MPOMBIBATIH PACCOIOM (2
x 2000 mut), cymman Haa Oe3BOIHBIM CYJIbAaTOM HATPHsi U KOHIEHTPUPOBAIU B BaKyyMe.
Ocratok pactupaiu ¢ nerposeiinbmM s¢gupom (200 mut). TBeproe BelmecTBo OTGHUIBTPOBBIBAIH
U CyWIWIM C TOJydeHueM O-(Tper-OyTokcukapOOHM)-4-runpoKkcu-2-Tputui-4,5,6,7-
terparuapo-2H-nupasonol[3,4-c|nupunun-7-kapbonosoit kuciaotel (19 1, 96,7%) B BUAE
JKENTOro TBepnoro Beuectsa. [lonyueHHOe coeiHEHNEe UCTIONb30BANId HEMOCPEACTBEHHO Ha
CJIEAYIOIEM 3Talle.
IIpomesxkyTouHOe coennHenue 76

[00163] B xpyrmomonHyro koiOy obOvemom 500  wmn 3arpyxamum  6-(Tpert-
OyTokcukapOOHWT )-4-runpokcu-2-Tputiii-4,5,6,7-terparunpo-2H-nupa3zonol 3,4-c |nupuans-
7-xapbonoByto kucioty (Ilpome:kyrounoe coenmuenne 75, 19 r, 36,15 mmons), anieroH (190
mi), kapOonar kamus (7,5 1, 54,27 mmons), aumerwicyiabdar (4,9 r, 38,85 mmoub).
IlonyueHHBII pacTBOp MNEpEMEIIMBAINA B TEUYEHHE HOYM IPU KOMHATHOW TeMIlepaType.

Teepable BemecTBa OTGUIBTPOBbIBAIM U mnpombiBaiu EtOAc (500 wmu). ®unbsrpar
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KOHIEHTPpUpPOBAIM B BakyyMe. OCTaTOK HAaHOCWJIM Ha KOJOHKY C CHJIMKareieM c
stunanerarom/nerponeiiasiM 3¢pupom (1:10 - 1:3). CobOpannble (pakuum OOBETUHSIIN H
KOHIIEHTPUPOBAJIM B BaKyyMe C MOJydeHHeM 6-(TpeT-OyTuin) 7-MeTui1 4-ruipOKCH-2-TPUTHII-
2.,4,5,7-rerparunpo-6H-nmpazono|3,4-clnupuann-6,7-nukapbokcunara (13,24 r, 68%) B Buzne
oenoro TBepaoro Bemectsa. MS: 562 ES+1+Na (C32H33N305).

IIpomesxxkyTouHoe coenuHenue 77
[00164] Tpexropmyro KpyriaoAOHHyR KoiOy oOvemom 500 M mpoayBanmu |
NOJAEPKUBAIM B HHEpTHOW armocdepe aszora. [lobammsamu 6-(tper-Oytmn) 7-metun 4-
THIPOKCH-2-TpUTHI-2,4,5,7-Terparunpo-6H-nupa3zonol 3,4-c |nupunuH-6, 7-1ukapOoKcuiat
(ITpome:xxyTouHoe coexmHenue 76, 8 r, 14,83 mmonb) m npuxnopmeran (160 mim) ¢
NOCENYOUUM f1o0aBIeHreM Mo KarsM  TpudTwiamuda (3 r, 29,65 wMmonb) npu
nepemernBanyuy npu temmeparype -60 °C B reuenue 2 munyT. K ykazaHHO# cMecu 1o6aBisiin
IO KaIUIIM PAaCTBOP METAHCYJIb(pOHMIMETaHCYIbdoHaTa (5,2 T, 29,85 MMOIB) B TUXJIOPMETaHE
(35 mu) mpu nepemeruBanuu npu tremneparype -60 °C B Teuenue 30 munyT. I[lomydeHHbIH
pacTBOp nepemernBanu npu temnepatype -60°C B Teuenue 2 yacoB. K ykasaHHOH cmecu
nobaeysiin 1o KamisiM - pactBop  O-OenswnrunpokcuwinamuHa (5,5 1, 44,66 MMmonb) B
auxjopmetane (35 mut) npu nepemeruBanuu npu temneparype -60 ° C B Tedenue 30 MUHYT.
[TonyueHHsbIil pacTBOp mnepememmBanu npu temmepatype -60°C B TeueHue 30 MUHYT.
[TonyueHHBIH pacTBOpP NMEPEMELINBAIN B TEYEHHUE HOUM P KOMHATHOM TeMIIepaType 1 3aTeM
racumi  noOaBneHueM Bombl (500 M), IlomydeHHBI pacTBOp  AKCTPArMPOBAIU
auxJjiopMeTaHoM (2 x 500 my1) 1 opraHudeckue Cion o0benuHsIn. QOpraHudecKue SKCTPAKThI
npombiBau paccoioM (3 x 1000 mu), cymwnm Han Oe3BOOHBIM CyJabhaTOM HATpUS U
KOHLIIEHTPUPOBAIM B BakyyMe. OCTaTOK HAHOCWJIM Ha KOJOHKY C CHJIMKarejieM ¢
stunanerarom/nerponeiiasiM 3¢upom (1:30 - 1:10). CoOpannbie ppakuuu OOBETUHSIIN H
KOHLIIGHTPUPOBAJIM B  BaKyymMe ¢  monydeHuneM  O-(tper-Oytwin)  7-metmn  4-
((Gensmnokcu)amMuHo)-2-Tputii-2,4,5, 7-rerparunpo-6H-nupazono| 3,4-c Jnupunun-6,7-
nukapOokcunara (5,6 r, 58,6%) B Bume Oemoro TBepmoro Bemectsa. MS: 645 ES+
(C39H10N40s).

IIpomesxkyTouHOe coennHenue 78
[00165] Kpyrmononnyro kondy odbemMom 250 M1 MpOAYBaJIH U MOAAEPKUBAIN B
uHepTHOU armMocdepe azota. Jlodasnsum 6-(Tper-OyTiin) 7-metii 4-((OeH3UIOKCH )aMUHO )-2-
Tputni-2,4,5,7-rerparunpo-6H-mpaszono| 3,4-clmupunus-6,7-nukapOokcunaTt
(ITpome:xyTouHOe coenuHenue 77, 7 r, 10,86 Mmounb) u arokcas (28 mu), mocie 4ero 1o

KaIUIsIM 100aBIISIIH XJIOPUCTHIA Boopoxn (4M B nuokcane) (105 mut) mpu nepeMernmBanum
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npu temreparype 0 °C B Teuenune 20 muHyT. [lomy4deHHbII pacTBOp epeMeIInBaId B
TE4YEeHHe 2 YacOB NPU KOMHATHON Temmneparype. Ocanok codupanu GuiIbTpOBAHHEM.
TBepaoe BelecTBO CYIINUIN IPU NOHWKEHHOM JaBJIEHUH C MIOJy4eHHEeM MeTU 4-
((6ensmnokcu)amuno)-4,5,6,7-retparuapo- 1 H-nupa3zonol 3,4-c|mupunus-7-kapOokcumiara
(2,81 1, 85,8%) B BUge Oenoro tBepaoro Bemecrsa. MS: 303 ES+ (C1sHi1sN4O3).
IIpomesxxkyTouHoOe coennHenue 79
[00166] Tpexropayro KpyriaogoHHyR konby oOvemom 3000 wmn  mpoayBaiu M|
MONJEPKUBAN B MHEPTHOU aTMocdepe azorta. Jlobasmsuin metmn 4-((OeH3UIOKCH)aMUHO)-
4,5,6,7-rerparunpo-1H-nmpaszono|3,4-clnupunns-7-kapOookcumiar (ITpomexkyTOoUHOE
coenqunenue 78, 4.5 r, 12,03 mmonb) u aneronutpui (1350 mir). 3arem no karisim 106aBIisiu
pactBop TpudTUaamuHa (7,3 T, 72,14 MMonb) B aneroHuTpriie (36 M) Mpu nepeMeInBaHuu
npu temneparype 0 °C B teuenue 5 muHyT. IlonmyueHHBIH pacTBOp NepeMeLIMBAIN IPU
temnepatype 0°C B Teuenue 30 munyT. K monyueHHo# cMecn 100aBIIsIN 1O KAIIsIM PacTBOP
autpuxjgopmerniakapbonara (1,25 r, 4,21 wmmomp) B aneronutpuie (125 wmi) mpu
nepememnBanny npu temreparype 0 °C B Teuenue S5 wuacoB. IlomyueHHbIH pacTBOp
NepeMelInBaId B TEUYEHWE HOYM IPU KOMHATHON TeMmmeparype. PeaknnOHHYH CMeCh
KOHLIEHTpUPOBaIH B BakyyMe u pazdasimsuin EtOAc (1000 mut). 3areM cMmech MpOMBIBAIH
paccosiom (2 x 1000 mu), cymmiam Hax Oe3BOIHBIM CYJIb(GATOM HATPHSI U KOHIIEHTPUPOBAJIH B
BAKyyM€ C MOJIy4EHHEM HEOUYHIIEHHOTO MPOAYKTA. Y KAa3aHHBIM HEOYMILEHHBIH MNPOAYKT
nepekpucTauinzobiBain U3 cMecu EtOAc:MTBD B cootHomennu 1:10 ¢ nmonyyeHneM MeTu
(4R,8S)-5-(6en3unokcu)-6-okco-4,5,6,8-rerparuapo- 1 H-4,7-meranonupasomno| 3,4-
e][1,3]nnazenun-8-kapdokcunara (1,3 r, 33%) B Bune Oenoro TBepaoro Bemectsa. MS: 329
ES+ (C16H16N4O4) 'H SAMP (300 MI', JIMCO-d6) & 7,80 (s, 1H); 7,49 - 7,34 (m, 5H); 5,02
(s, 1H); 4,94 - 7,88 (m, 2H); 4,57 (s, 1H); 3,75 (s, 3H); 3,44 - 3,35 (m, 2H).
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IIpomexxyTounoe coennnenue 80 u Ilpomekyrounoe coenunenue 81

[00167] K pacrBopy metmn (4R,8S)-5-(6ensmnokcu)-6-okco-4,5,6,8-rerparuapo-1H-4,7-
mMetaHonupas3ono|3,4-e][ 1,3 | nnazenun-8-kapookcunara (Ilpomexkyrounoe coexuHenue 79,
7530 wmr, 22,92 mmone) B JIM®PA (210 mit) npu KOMHATHOM TeMIiepaType H00aBIIsLId TPET-
Oyrunopomanerar (33,89 wmn, 229,34 mmonb). PeakuMoOHHYIO CMeCh HarpeBajld MpU
temnepatype 100 °C B TedeHuMe mpUMEpHO 3 HYacOB. PEakIMOHHYIO CMeCh pa30aBIsIH
STHJIALIETATOM M BBl MPpOMbIBAIH Bo#oH. Opranundeckue (asbl CyIIHIIN HAA Cyib(aTom
MarHusi, GUIBTPOBATN U KOHLEHTpupoBaiu. [IpoBommim Xxpomarorpadur Ha CHIIHKAresie
(0% -5% aneron/JIXM), monydas coBMmecTHO oba peruousomepa (IIpomexyTounoe
coenunenue 80 u Ilpome:xkyrounoe coennnenue 81). IloBTOpHO oumMImANU C pa3AeeHHEM
(0% -5% aueron/[IXM). IlepBoe smonposanne: Metun (4R, 8S)-5-(6ensmnokcen)-1-(2-(Tper-
OyTOKCH )-2-0KC03THI)-6-0KCc0-4,5,6,8-TeTparunpo-1H-4,7-meTanonupaszono| 3,4-

e][1,3]nnazenun-8-kapookcunar (Ilpomexkyrounoe coequnenue 80, 2,928 r, 29%), MS: 443
ES+ (C22H26N4Os). Bropoe smouposanme: metmn (4R,8S)-5-(6ensunokcn)-2-(2-(Tpert-
OyTOKCH )-2-0KCO3THI)-6-0KC0-2,5,0,8-TeTparunpo-4H-4, 7-metanonupa3zono| 3,4-

e][1,3]mnazenun-8-kapookcunar (Ilpomexyrounoe coenunernue 81, 0,47 r, 5%), MS: 443

ES+ (C22H26N40e).
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IIpomesxxkyTouHOe coennHenue 82
[00168] K pacrBopy mermn (4R,8S)-5-(6em3mnokcu)-1-(2-(TpeT-0yTOKCH )-2-0KCOI THIT)-0-
okco0-4,5,6,8-rerparuapo-1H-4,7-meranonupaszono[3,4-¢][ 1,3 ] anazenun-8-kapOokcunara
(ITpome:xyTounoe coenunenue 80, 2928 wmr, 6,62 mmons) B TI'® (40 mu) u Boge (20 mi) mpu
temnepatype 0 °C mobasmstu 1 M runpokcun nutus (6,62 mi, 6,62 MMonb). YKa3aHHYIO
PEaKIMOHHYI0 CMeCh MNEePEeMEIlNBAIM NPU KOMHATHOH Temrepatype B TeueHHe | wHaca.
Hobasnsnu nononauTensHo 0,5 3KkB. ruapokcuna autus npu temneparype 0 °C. YkazaHHyro
PEaKLMOHHYK CMECh NepEeMELINBali P KOMHATHON TeMreparype B TeueHue 2 dyacos. Ha
5TOM CTaJUM NPUCYTCTBOBAINM BCE €IIE€ TOJBKO MCXOAHBIE MaTepuayubl. Kaxabii dac
no0asysiiiu gonojgHUTeNnbHO 0,2 5KB. TMAPOKCHUIA JIMTHUS, MOKa He no0aBmin eme 1 5KB.
PeakunoHHy0 CMechb XpaHMIM B MOPO3WJIBHOW Kamepe B TEUYEHHE HOYH. YTPOM
oOHapyskuBanu Bce eme Tonbko 50% mpoaykra. Jobasmsu eme 0,2 3xB. LiOH, u yepe3 30
MHHYT peaxiys Obuia 3aBepuieHa npuMepHo Ha 70-80%. Cmech mponoynkaiy nepeMeInnBaTh
IpU KOMHATHOM TeMmriiepaType B TeueHHe | daca. PeakIMOHHYI0 CMeCh OXJAXIalIu 0
temnepatypsl 0 °C, mogkucisii 1o 3HadeHust pH npumepro 4 ¢ momoutsto 0,5 H. HCl u
SKCTparupoBaiy dTwianeratoM 4 pasa. BoaHblil cioli [ONOJHUTENBHO NOAKUCIsUM 10 pH
NPUMEPHO 2 W 4YeThpe pasza dKCTparupoBanu sTunaneratoM. OpraHuueckue BellecTBa
CYLIMJIH HaJ CyJab(aTom Hatpusi, GUIbTPOBAIN U KOHIEHTpUpOoBaIH ¢ nonyderueM (4R, 8S)-
5-(6ensunokcn)- 1-(2-(Tper-OyToKCcH )-2-0KC0oaTHI)-6-0kCc0-4,5,6,8-TeTparuapo-1H-4,7-
metanonupas3ono|3,4-e][ 1,3 | anazenun-8-kapooHoBoii kucnotsl (1,953 r, 69%) B BuAE CBETJIO-
skentoit menbl. MS: 429 ES+ (C21H24N40¢).

IIpomesxyTouHoe coennHenue 83
[00169] K cycnensun (4R,8S)-5-(6ensunokcn)-1-(2-(Tper-OyToKCcH)-2-0KCOITHIT)-6-0KCO-
4,5,6,8-terparuapo-1H-4,7-meranonupazono[3,4-e][ 1,3 | nuaszenuH-8-kapOOHOBOW  KUCJIOTHI
(ITpome:xyTouHoe coennnenue 82, 1453 wmr, 3,39 mmons) B IXM (30 mut) npu KOMHATHOH
temnepatype nodasisun O-(TpeT-Oy THIIIUMETHIICHITHI)rUpOKCHiIaMut (599,42 wr, 4,07
mmoib) U EDC (780,15 wmr, 4,07 mmonb). PeakunoHHYIO cMech NepeMEInBaId TPU
KOMHATHOW Temmeparype B TeueHue 1,5 uacos. JloGaBmsum eme 0,4 sks. NH,OTBS u
NepeMeIIuBAIA B TEUCHHE 3 YacOB. YKA3aHHYIO PEAKIHOHHYIO CMECh KOHLIEHTPUPOBAIU U
OUHIIIAJIN TP IOMOIIH XpomaTorpadun Ha crukarene asaxbl (0-30% sTumamnerat/reKCaHb)
c MOJIly4YeHHEM TpeT-OyThin 2-((4R, 8S)-5-(6ensunokcn)-8-(((Tpert-
Oy THJITMMETHIICHITIIT )OKCH )KapOamor )-6-okco-4,5,6,8-rerparunpo-1H-4,7-
mMetaHonupas3ono|3,4-e][ 1,3 | anazenun-1-wmn)anerara (369 mr 20%) B Bune Oesoii nmensl. MS:

558 ES+ (C27H39N506S1).
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IIpomexkyTouHoe coennHenue 84
[00170] K pacTBopy TpeT-OyTHin 2-((4R,8S)-5-(6en3mnokcn)-8-(((Tper-
Oy THIITMMETHIICHITIIT )OKCH )KapOamor )-6-okco-4,5,6,8-rerparunpo-1H-4,7-
metanonupa3ono|3,4-e][ 1,3 | nnazenun-1-mn)anerata (Ilpome:xkyrouHoe coeauneHue 83,
616,4 mr, 1,11 mmons) u tpusTwinamuHa (0,15 mim, 1,11 mmone) B XM (12 M) mpu
temneparype -78 °C  pobaBmsm  Tpudpnatheni  amrugpun (0,19 wmn, 1,11
MMOJb). PeakinoHHyr0 cMech nepemMernnBaiy npu remmneparype -78°C teuenne S munyt. K
peakMOHHON cMecn nolamisnu MeTwiamMuH (6,63 wmi, 13,26 Mmonb).  YKazaHHYIO
PEaKIMOHHYIO CMECh HarpeBajM O KOMHATHON TEMIIEPATyphl U MEPEMELINBANIN B TeUeHUE 6
gacoB. CMmech KOHLEHTPUPOBAJIN W OUHUINAIHM MpU nomomu ¢iur-xpomarorpagpuu (20 r
cunukarens, 0-30% oTunauerar/rekcanbl) ¢ nonydeHueMm Tper-Oytun  2-((4R,8S)-5-
(6ensmnokcn)-8-((Z)-N'-((TpeT-Oy THIAIUMETUIICHITII)OKCH )-N-MeTHIKapOaMUMU IO )-6-
okco0-4,5,6,8-rerparuapo-1H-4,7-meranonupazono[3,4-e][ 1,3 | nuazenun-1-mn)anerara (138,5
mr, 22%). MS: 571 ES+ (C28H42NsO5Si).

IIpome:xkyTouHoOe coequHeHue 85
[00171] K pacTBopy TpeT-OyTHI 2-((4R,8S)-5-(6enzunokcu)-8-((Z)-N'-((tper-
Oy THIIAMMETUIICHITHIT ) OKCH )-N-MeTHIIKapOaMUMUI0M )-6-0Kkc0-4,5,6,8-TeTparunpo-1H-4,7-
MeTtaHonupaszono[3,4-e][ 1,3 | anazenun-1-un)anerata (Ilpome:xkyrouHoe coeauneHue 84,
138,5 mr, 0,24 mmosb) B IXM (2 mun) mpu temneparype 0 °C nobasmsimn TOK (1,02 mur, 13,35
MMOJIb). YKa3aHHYK) pPEaKLHOHHYIO CMECh HAarpeBajii 10 KOMHATHOW TEeMIepaTypbl U
NepeMeEIINBaIN B TeUeHHE 3 4acoB. PeakIIMOHHYIO CMeCh ABaXKIbl KOHLEHTpupoBaau ¢ JAXM
U TIOJIYYE€HHOE JKEJITOE MACJIO CYLIMJIM B BAKYyMe B TEUEHHE 2 YaCOB C MOJYYEHUEM JKEJITOTO
TBEPAOIO BELIECTBA. YKAa3aHHOE TBEPAOE BEILECTBO PacTBOPsUIM B npumepHo 2 mia 1:1
ACN/docdarusrii 0ydep ¢ pH 7, ounmanu ¢ momoursto C18 ISCO (100% Boxa, 3 MuH, 3aTeM
no 50% ACN, 4 mun) ¢ nonyuenuem 2-((4R,8S)-5-(6ensmnokcn)-8-((Z)-N'-runpokcu-N-
MeTHIIKapOaMIUMHI oW )-0-0kc0-4,5,6,8-Terparuapo-1H-4,7-meranonupasomno| 3,4-
e][1,3]anazenun-1-mn)ykcycHol kuciaotel (67,9 mr, 70%) B Buae OJIeAHO-KENTOrO TBEPIAOTO
BemectBa. MS: 401 ES+ (Ci1s8H20N60s).

IIpomesxkyTouHoe coennHenue 86
[00172] K pacTBopy 2-((4R,8S)-5-(6enzunokcu)-8-((Z)-N'-runpoxcu-N-
MeTHIIKapOaMIUMHIONT )-0-0kc0-4,5,6,8-TeTparuapo- 1H-4,7-meTanonupaszono|3,4-
e][1,3]anazenun-1-mn)ykcycHoii kuciotsl (IIpome:xkyTounoe coenunenue 85, 67,9 mr, 0,17
mMMoJb) B IM®@A (2 mim) mpu KOMHaTHOH Temreparype J00aBisiii XJopua aMMoHus (36,29

mr, 0,68 wmmonp), HATU (128,96 wmr, 0,34 wmmons) u DIEA (0,12 wmum, 0,68

2
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MMOJIb). PEakIMOHHYI0 CMeCh NEepeMeIlnBaIM B TeUeHHe 15 MHHYT TNpU KOMHATHOU
TeMIepaType, 3aTeM pa30aBIsIM 3THJIALIETATOM M TPOMBIBAIM HACBIIIEHHBIM PacTBOPOM
OukapOoHaTa HaTpUs U cMechio paccoi/Bona (1:1). BomHbIi Clioit ABaXKIbI SKCTPArupoBaiu
stunaneratoM. Opranuueckue (assl OObEOUHSIIN, CYLIMUIM Haj O€3BOIHBIM CyJb(paTrom
MarHusi, puabTpoBaNM M KOHIEHTpHpoBaiH. llpum momoiu xpomarorpadguu Ha CHIIMKaresie
(0% -90% aumeron/IXM) mnonyuamu 2-((4R,8S)-5-(6enzunokcn)-8-((Z)-N'-runpokcu-N-
MeTHIKapOaMIUMHIONT)-0-0kco-4,5,6,8-TeTparuapo-1H-4,7-meranonupazomno|3,4-
e][1,3]mnazenun-1-mn)aneramun (48,9 mr, 72%). MS: 400 ES+ (C1sH21N704).
IIpomesxxyTouHoe coenunenue 87
[00173] K pacTBopy 2-((4R,8S)-5-(6ensunokcu)-8-((Z)-N'-runpoxcu-N-
MeTHIKapOaMuMHAonT)-6-0kco-4,5,6,8-rerparuapo-1H-4,7-meranonupasono|3,4-
e][1,3]nnazenun-1-un)aneramuna (Ilpomeskyrounoe coenunenue 86, 48,9 mr, 0,12 Mmmorb)
(uucrora ~ 50-60%) B IXM npu temneparype 0 °C nobasnsinu TpeT-OyTHIIUMETHIICHITIIT
tpupTopmerancyibponar (0,03 mi, 0,12 mmonmp) u 2,6-myruamn (0,01 wmm, 0,12
MMOJIb). PeaklnoHHyI0 CMech IepeMeIlnBalli PU KOMHATHOH Temneparype B TedeHue 30
muHYT. HaOsronann cMech UCXOMHOTO Marepuana ¢ MoHO u 6uc-TBS 3ammroit. JloGaBnsiiu
eme TpeT-Oyruianumeruwicuiamn Tpudprtopmerancynbdonar (0,03 mm, 0,12 mMmonb) u 2,6-
aytunud (0,01 mu, 0,12 mmonb). Yepes 1 yac ocHoBHOM nponykt umen TBS-3amury. Erme
pa3 nobassinn TpeT-OyTriaumeTHwicuii Tpudropmerancynbponat (0,03 mi, 0,12 Mmmosnb) u
2,6-nytunun (0,01 min, 0,12 mmonb). Eme depes 4ac peaklMOHHYK CMeChb pa30aBIisiid
IUXJIOPMETAHOM M NMPOMBIBAJIH HACBIIIEHHBIM PACTBOPOM XJIOpUAa aMMOHHsI. OpraHuveckue
¢a3pl cyumn Haja Cyiab(aroM HaTpus, GUIBTPOBAIM W KOHLEHTpHpoBaid. [lpu momorm
xpomarorpadpuu Ha cunukarene (0-100% stunanerar/rekcanel) nonydain 2-((4R,8S)-5-
(6enzmnokcn)-8-((Z)-N'-((Tper-Oy THIIUME THIICHITIIT )OKCH )-N-MeTHITKapOaMHUMH 0N )-6-
okco0-4,5,6,8-rerparuapo-1H-4,7-meranonupaszono[ 3,4-¢][ 1,3 | anazenun-1-wmn)-N-(Tpert-
oytunnumerwicummn)aueramun (23,9 mr, 31%). MS: 628 ES+ (C30H49N704S812).
IIpomesxxkyTouHoe coennHenue 88
[00174]  PactBOp 2-((4R,8S)-5-(6en3mnokcn)-8-((Z)-N'-((Tper-
Oy THIIAMMETHIICHITIIT ) OKCH )-N-MeTHIIKapOaMUMUI0mI )-6-0Kkc0-4,5,6,8-TeTparunpo-1H-4,7-
mMeTaHonupa3ono|3,4-e][ 1,3 | anazenun-1-wmn)-N-(TpeT-Oy THIITUMETHIIC UJTHT )alle TAMHU]T
(ITpome:xyTounoe coenunenue 87, 31,1 mr, 0,05 mmosp) B Metanone (1 mut) u sTUIaeTaTe
(1 mu1) mpoxysanu azotoM. JloOaemsuin namaauii Ha yruie (5,27 mr, 0,005 MMOITB), YKa3aHHYIO
PEaKIMOHHYI0 CMECh CHOBA MPOIYBAIHM MU MOMEIIATN B aTMochepy BoAopoaa U3 OayioHa U

nepeMeruBaIy B TeueHue 1 yaca 45 MunyT. PeakiinoHHyr0 cMech (pribTpoBaiu yepes puibTp
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0,45 MKM U KOHLIEHTPUPOBAIH ¢ mojiydeHueM N-(Tper-Oyruimanmeruncmi)-2-((4R,8S)-8-
((Z)-N'-((TpeT-0y THIANME THIICHITHI ) OKCH )-N-MeTUITKapOaMUMHUIOWIT )-S5 -TUAPOKCU-0-OKCO-
4,5,6,8-terparuapo-1H-4,7-meranonupazono|3,4-e][ 1,3 | nuasenun- 1-mn)aneramuna (24,5 wmr,
92%). MS: 538 ES+ (C23H43N704512).

IIpomexxyTounoe coennnenue 89 u llpomexkyrounoe coenunenue 90
[00175] K pacTBoOpy N-(tper-OyTunaumernncumnin)-2-((4R,85)-8-((Z)-N'-((tpet-
Oy THIIAMMETUIICHITAIT ) OKCH )-N-MeTHIIKapOaMUMHUIOMIT )-S-THIPOKCU-6-0kc0-4,5,6,8-
terparuapo-1H-4,7-metanonupazono| 3,4-e][ 1,3 | nnazenun-1-mn)anerammna
(ITpome:xxyTouHoe coenunenue 88, 24,5 mr, 0,05 mmonp) B mupuause (1 M) npu KOMHATHON
TemmnepaType n00aBIsUIM KOMIUIEKC TPUOKCHIA cepbl ¢ mupuauHoMm (43,5 wmr, 0,27
MMOJIb). YKa3aHHYIO PEaKLMOHHYIO CMECh NepeMelINBaIN PU KOMHATHOW TeMIiepaTtype B
T€YeHHe 3 4YacoB, 3aTeM KOHLEHTPUPOBAIM M CyWMJIH B Bakyyme. Ilpu nomoum
xpomatorpadpuu Ha cuimkarene (0% -100% aueron/muxiopmeraH) mnosy4ainu cmech 1:1
(4R,85)-1-(2-((Tper-Oy THIAMMETHIICUITHI )aMHHO)-2-0KCo3 T )-8-((Z)-N'-((Tper-
Oy TUIITMMETUIICHITIIT ) OKCH )-N-MeTHIIKapOaMUMuI0m )-6-0kco-4,8-nuruapo-1H-4,7-
metanonupas3ono| 3,4-e][ 1,3 |nuazenun-S(6H)-una ruapocyibpara (ITpome:xyTouHOE
coenunenue 89). MS: 618 ES+ (C23H43N707S129); u (4R)-1-(2-amuHO-2-0Kc03T1N )-8-((Z)-N'-
((Tper-OyTHIIIMMETHUIICHITHI )OKCH )-N-MeTHIIKapOaMUMU 0N )-6-0kco-4, 8-nuruapo- 1H-4,7-
metaHonupaszono| 3,4-e][1,3 | nuazenun-S(6H)-una ruapocysbpara (ITpome:kyTOUHOE
coequnenue 90) (16,4 mr, 64%). MS: 504 ES+ (C17H20N70Si1S).

IIpumep SO

HoN

2T=O
HO

°N N—N
\N)llll' X

N

O%N‘ososH
[00176] K pactBopy (4R,85)-1-(2-((Tper-OyTHIANMETHIICHIIAIT)aMUHO)-2-0KCOITHII)-8-
((Z)-N'-((TpeT-0y THIANME THIICHITHI )OKCH )-N-MeTHITKapOaMUMHU IO )-0-0KCO-4, 8- TUTHITPO-
1H-4,7-metanonupaszono|3,4-¢][ 1,3 | inazenun-5(6H)-un rugpocynspara (IlpomexyTounoe
coeHHeHHUe 89) U (4R)-1-(2-amuHO-2-0kc03THI)-8-((Z)-N'-((TpeT-
Oy THIIAMMETHIICHITI ) OKCH )-N-MeTHIIKapOaMUMUI0m )-6-0Kkco-4, 8- nuruapo-1H-4,7-

meraHonupaszono| 3,4-e][ 1,3 nuazenun-5(6H)-mna rugpocynbdara (ITpome:kyTOUHOE
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coenunenue 90) (16,4 mr, 0,03 mmonp) B JIXM (1 mMi) mpu KOMHATHOH Temmeparype
nobapmsiin  terpaldyTwinamMMonuii  mudroprpudenmwicuwamkar (21,49 wmr, 0,04
MMOJIb). PeaknMOHHYI0 CMeCh MepeMelINBaIi P KOMHATHON TeMIIepaType B TeueHHe 35
MHUHYT, 3aTe€M 3arpykajld B KOJIOHKY ¢ 4 r cwmmkarens u ounmand (0-100%
aueron/JIXM). TIlpomykr smoupoBamun 100% aneronom. ®@pakuuu OOBEAMHSUIA U
KOHLIEHTPUPOBAJIM C NOJyueHHEM OeclBeTHOH MieHKH. [lony4deHHyI0 MIeHKYy pacTBOPSIIN B
cmecu Boga/aneronuTpun (1:1), 3amopakuBanu u nuodrmsnpoBanu ¢ nojgydennem TBA
comu  (4R,85)-1-(2-amunH0-2-0kc03TUN)-8-((Z)-N'-runpokcu-N-MeTrnkapbaMuUMuI0mI )-6-
okco-4,8-nuruapo-1H-4,7-meranonupaszono|3,4-¢][ 1,3 | inazenun-5(6H)-un cynbdara B BUge
6enoro TBepaoro semectsa (11,9 mr, 70%). MS: 390 ES+ (C11H1sN-0-S) 'H AMP (300 MI'1,
JAMCO-ds) 6: 0,85 (m, 9H); 1,23 (m, 6H); 1,47 (m, 6H); 2,82 (m, 3H); 3,09 (m, 6H); 3,30 (m,
2H); 4,41 (m, 2H); 4,61 (m, 1H); 5,47 (s, 1H); 7,17 (bs, 1H); 7,28 (s, 1H); 7,39 (bs, 1H); 9,50
(s, 1H). Coequnenne: TBA = 1:0,75.

Cxema 14

OMs
w) LiBH4 7) MsCI Nj) NaN3
BocHN = >
BocH Ni CTMM > BocH Ni Cramms 2 \<\/ 3 Cramn 3
IIpom. coen.91 IIpom. coen.92

Pd/C, H,, EtOH

BocHNi\H

IIpom. coen.93 IIpom. coen.94

BocHN\</\)/

Cranas 4

IIpomexkyTouHoe coeanHenue 91
[00177] K cycnensunm Tper-Oytun (2-popmuntuazon-4-un)kapdbamara (500 wmr, 2,19
MMoJb) B Metanouie (100 mr) u TI'® (50 mur) mpu remnepatype -16 °C no xarisim go6aBisim
pacteop LiBHy (5,48 M, 10,95 mmons) B TT'®. [Tocne nepeMemnBaHus Ipyu TEMIEPAType -
16 °C B TedeHue 2 4acOB pEaKLMIO TaCHJIM HACHIIEHHBIM PACTBOPOM XJiopuaa amMmmonwust (100
mit). Pacteopurens ynansun. Octatok pacupenensiu Mexay JIXM (100 mur) v HaChIIIEHHBIM
pactBopom xjiopuna ammonus (100 myr). OpraHudeckue Ciou coOOMpay, MPOMBIBATH BOIOH
(50 mm), pacconom (50 mu), cymrmnu Haa Oe3BOAHBIM CyJb(paTOM HATpus, HIBTPOBAIUA U

koHueHTpuposanmu. Ocrarok pactupamn ¢ EtOAc ¢ mnomyuenwmem Ttper-Oytunm  (2-
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(ruppoxcumeTin)THazon-4-min)kapoamara (504 mr, 99%) B Buze O€Oro TBEPIOro BEIIECTBA.
MS: 231 ES+ (CoH14N2059).

IIpomesxxkyTouHOe coeanHeHue 92
[00178] K pacTBopy TpeT-OyTHin (2-(rumpokcumerni)Tuazon-4-mn)kapdamara
(ITpome:xyTounoe coenunenue 91, 500 mr, 2,18 mmonp) B JIXM (50 M) npu Temneparype O
°C nobasmsuin DIEA (0,76 mui, 4,36 mmodb), 3ateM Merancyiabdonumxopua (0,19 mu, 2.4
MMOJIb). PeakiroHHyto cMech nepemernnaiu npu temmneparype 0°C treuenue 2 qacos. 3aTem
B yKa3aHHYIO cMech noOasysian JIXM (50 mu) 1 HaCBILIEHHBIH PacTBOP XJIOPUAA aMMOHHUS
(100 mu). Opranuueckuii ciol oTAessuM, mpombsiBanu Bomou (50 mu), pacconom (50 i),
CyUIMJIM Haj Oe3BOAHBIM CynbhaTOM HATpus, (QUIBTPOBAIM M KOHIEHTPUPOBAIH C
nonyueHueM (4-((tper-OyTokcrkapOOHMIT)aMIUHO)THA30JI-2-UJT)MeTUIMeTaHCyIbdoHaTa (673
mr, 99%) B Buae Oenoro TBepaoro BemectBa. MS: 309 ES+ (C10H16N205S3).

IIpome:xkyTouHoOe coequHeHue 93
[00179] K pacTBopy (4-((Tper-OyTOKCHKapOOHIIT)aMUHO ) THA30JI-2-
win)Merunmerancyibdonata (Ilpomexyrounoe coenmuenue 92, 606 mr, 1,96 mmomb) B
JAM®A (20 mn) npu temneparype 0 °C nmoGasnsnm asun Hatpus (255 wr, 3,93 mMmons).
PeakuMoOHHYI0 CMeCh NepeMelInBaiy MPU KOMHATHOM TeMmeparype B TedeHue 16 4acos.
3arem B ykaszaHHyr cMmech nodapnsid JIXM (100 mi1) ¥ HachIEHHBIH PAacTBOP XJIOPHIA
ammonwust (100 mut). OpraHudeckuii CJIOH OTAEISUH, POMBIBaH Bonoi (50 mu), paccosom (50
MJI), CYLIMJIM HaJ O€3BOAHBIM CyJb(paTOM HATpUs M KOHIEHTPUPOBAIH C MOJyYEHHEM
HEOUMINEHHOI0 MPOAYKTA. YKa3aHHBbIM HEOUYHINEHHBbIM mpoaykT pactupainu ¢ EtOAc c¢
nojiyueHuemM Tper-OyTun (2-(azmmomerrun)tuaszon-4-min)kapoamara (501 mr, 99%) B BUne
Oenoro TBepaoro Bemectsa. MS: 255 ES+ (CoH13N50:S).

IIpomexkyTouHoe coenuHeHue 94
[00180] IIpomesxkyTouHOoe coequMHeHHE 94 CUHTE3UpPOBANH, CIEAYs TEM K€ YCIOBHUSIM
peakimu, Kotopble npuBeneHb! s [IpomeskyTouHoro coenunenus 14 (cxema 1, cragus 14),
C UCIONb30BaHUEeM TpeT-OyTun (2-(asmmomerwi)ruazof-4-mn)kapbamara (IlpomexyTounoe
coenunenue 93, 501 wmr, 01,96 mmonb) B kauectBe cybctpara u EtOH B kausecTse
pPacTBOPUTENS ¢ MOJydYeHueM TpeT-0yTui (2-(aMuHOMeTHI ) THA30J-4-11)kapbamara (380 mr,
84%) B Bune 6enoro Teepaoro Bemectsa. MS: 230 ES+ (CoH15sN30,S).

Cxema 15
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IIpom. coen.104

IIpome:xkyTouHOe coequHeHue 95

[00181] IIpomesxkyTouHOe coeqMHEHHE 95 CUHTE3UPOBANIH, CIAEAYS TEM XK€ YCIOBUIM

peakiuu, Kotopblie npuBeaeHs ajisi [Ipome:kyTounoro coeaunenus: 14 (cxema 1, cranus

5 14), c ucnonpzoBanueM metui (4R, 8S)-5-(0ensunokcn)-1-meTmn-6-okco-4,5,6 8-

terparuapo- 1H-4,7-metanonupasosno| 3,4-e][ 1,3 | nnasenun-8-kapOokcuara

(ITpome:xyTouHOE coenuHenue 7, 2298 mr, 6,71 MMoIb) B KauecTBe cyOcTpaTa ¢

nonyuenuem metud (4R, 8S)-5-runpokcu-1-metnin-6-okco-4,5,6,8-rerparunpo-1H-4,7-

MeTaHonupas3ono|3,4-e][ 1,3 | anazenun-8-kapookcunara (722 mr, 42%). MS: 253 ES+

10 (C10H12N4O4).

IIpomesxkyTouHoOe coennHenue 96

[00182] K cycnemsun wmermn (4R,8S)-S-runpokcu-1-mernn-6-okco-4,5,6,8-rerparuapo-

1H-4,7-metanonupasono|3,4-e][ 1,3 | anazenun-8-kapOokcunara

(ITpome:xxyTOUHOE

coenuHenue 95, 406 mr, 1,61 mmons) B IM®PA (5 mu) nobasnsinn kapOoHaT uesus (629,34

15 wr, 1,93 mmons) u amummndpomun (0,14 mit, 1,61 Mmmoe). PeakinoHHYIO CMeCh TiepeMeIHBaIU

MpY KOMHATHOW TeMmrepaType B TeueHue 3 yacos. Jlobasmsuu Bony (20 mur) u EtOAc (50 mu).

Oprannyecknii CclIOH OTAENSUTH, CYIIWIM Haa Oe3BONHBIM CyJabparoM HATpUS U

KOHLIEHTPUPOBAJIU C MOJYYEHUEM HEOUYUILEHHOIO MPOAYKTA. YKa3aHHbIA HEOUMIIECHHBIN

NPOAYKT OYHUIIAIU MTpH momoutn ¢udiu-xpomartorpadun (20 r cunmukarens, 0-100% EtOAc B
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rekcanax) ¢ monydenuem metui (4R, 8S)-5-(ammmnokcn)- 1 -metun-6-okco-4,5,6,8-rerparunpo-
1H-4,7-metanonupasono|3,4-e][ 1,3 | anazenun-8-kapookcunara (350 mr, 74%) B Bune 6enoro
tBepaoro Bemecrsa. MS: 293 ES+ (C13Hi6N4O04).

IIpomesxxkyTouHoe coennHenue 97
[00183] IIpomesxkyTouHOe coeauMHEHHE 97 CUHTE3UPOBAIH, CIEAYsS TEM K€ YCIOBHUSIM
peakuuu, Kotopble puseneHs! 11t Ilpome:kyTounoro coennHenus 8 (cxema 1, cragus 8), ¢
ucnions3oBaHueM wmetun  (4R,8S)-5-(amnmmnokcen)-1-mernn-6-okco-4,5,6,8-rerparuapo-1H-
4,7-metanonupasono|3,4-e][ 1,3 | nnazennu-8-kapookcmnata (IlpomexkyTouHoe coequHEHHE
96, 350 mr, 1,19 mmonp) B kadectBe cyOcTpara ¢ monydeHueM (4R,8S)-5-(amnmnokcen)-8-
(rugpokcumetn)-1-metmin-1,4,5,8-rerparuapo-6H-4,7-meranonupazonol 3,4-
e][1,3]anazenun-6-ona (106 mr, 33%) B Bune Oenoro TBepmoro Bemectsa. MS: 265 ES+
(C12H16N403).

IIpome:xkyTouHoOe coequHeHue 98
[00184] IIpomexyTouHoe coeauHeHHe 98 CHHTE3MpOBaNIM, CIEAYS TEM XK€ YCIOBUSAM
peakuuu, KoTopble npuseaeHs! st [IpomexkyTouHoro coenuHenus 9 (cxema 1, cragus 9), ¢
ucnons3oBanueM (4R, 8S)-5-(amnmunoken)-8-(runpokcumermn)- 1-metun-1,4,5,8-rerparuapo-
6H-4,7-meranonupasono|3,4-e][ 1,3 | nuazenun-6-oxa (Ilpomexkyrounoe coennnenue 97, 106
mr, 0,40 MMoInb) B KadecTBe cyOcTpara ¢ mosjydenueMm (4R,8S)-5-(ammunokcn)-1-merun-6-
okco-4,5,6,8-rerparuapo-1H-4,7-metanonupaszono[3,4-¢][ 1,3 ] nuazenun-8-kapOanpaeruaa
(105 wr, 99%) B Bune 6enoro Teepaoro Bemectsa. MS: 263 ES+ (C12H14N403).

IIpomesxxyTouHoe coennHenue 99
[00185] IIpomexkyTouHoe coeauMHeHHe 99 CUHTE3UpPOBANIM, CIEAys TEM K€ YCIOBHUSIM
peakiuu, Kotopble puseneHs! ist [IpomexkyTounoro coenunerust 10 (cxema 1, cragust 10),
¢ wucnonb3oBaHueM  (4R,8S)-5-(ammmnokcn)- 1 -metun-6-okco-4,5,6,8-rerparunpo-1H-4,7-
metaHonupa3ono|3,4-e][ 1,3 | nnazenun-8-kapoanpaeruna (IlpomexyTouHoe coenunenue 98,
647 mr, 2,467 mmonb) B kadecTBe cydcrpara ¢ noayueHueM (E)-S-(ammmunokcn)-1-metni-6-
okco-4,5,6,8-rerparuapo-1H-4,7-meranonupaszono|3,4-e][ 1,3 | nnazenus-8-
kapbanmpaerunokcuma (684 mr, 99%) B Bume Oenmoro TBepmoro Bemectsa. MS: 278 ES+
(C12H15N503).

IIpomesxkyTounoe coenunenue 100
[00186] IIpomexkyTounoe coenuHenue 100 cuHTe3upoOBany, ClEAysl TEM K€ YCIOBHUIM
peakiuu, Kotopble puBeneHsl it [ipomexkyTouHoro coexunenus 11 (cxema 1, cragus 11),
c HCIOJIb30BaHHUEM (E)-5-(anmunokcm)-1-metun-6-okco-4,5,6,8-rerparunpo-1H-4,7-
MeTaHonupaszono[3,4-e][ 1,3 | anazenun-8-kapOaaprerniokcuma (ITpome:xkyTOUHOE
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coenuHenue 99, 614 mr, 2,21 mmonb) B KadecTBe cybcrpara ¢ momyudeHueM (4R,8S,7)-5-
(ammmnoken)-N-ruapokcu-1-mernn-6-okco-4,5,6,8-rerparunpo-1H-4,7-
mMetaronupa3ono[3,4-e][1,3 | anazenun -8-kapoumunomtxiopuna (690 mr, 99%) B Bume
oenoro TBepaoro Bemectsa. MS: 312 ES+ (C12H14CINsO3).

IIpomexyTounoe coennnenue 101
[00187] IIpomesxxyTounoe coenuHenue 101 cuHTe3MpoOBanu, CIEAysl TEM K€ yCIOBHUIM
peakiuu, Kotopble puseneHbl it [IpomexkyTounoro coexunenus 12 (cxema 1, cragust 12),
c HCIIOJIb30BAHUEM (4R,88S,7Z)-5-(annmunokcu)-N-ruapokcu- 1 -meTiin-6-okco-4,5,6,8-
terparuapo-1H-4,7-meranonupazono| 3,4-e][ 1,3 | nuazenun-8-kapOuMunomixiopuaa
(ITpome:xxyTounoe coenmnenne 100, 470 wmr, 1,51 wmmonp) u Tper-Oyrun (2-
(amuaOMeTIIT)THA30-4-Un)kapOamaTa (IIpome:xkyTounoe coequnenue 94, 380 wmr, 1,66
MMOJIb) B Ka4eCTBe CyOCTpaToB ¢ nojydenuem tpeT-oytu (2-(((4R,8S,Z)-5-(anmunokcu)-N'-
TUAPOKCH-1-MeTun-6-okco-4,5,6,8-rerparuapo-1H-4,7-meranonupasomnol 3,4-
e][1,3]nnazenun-8-kapOoKCUMHUIAMHIO0 )METHII ) THa301-4-1)kapOamara (115 mr, 15%) B Buze
6enoro TBepaoro BemectBa. MS: 505 ES+ (C21H28NgOsS).

IIpomexxyTouHoe coennHernue 102
[00188] IIpomexxkyTouHoe coenuHeHue 102 CHHTE3UpPOBANH, CIEAYS TEM K€ YCIOBUIM
peakiuu, KoTopble puBeneHbl st [ipomexkyTouHoro coexunerus 13 (cxema 1, cragus 13),
¢ ucnojb3oBanueM Tper-oytuin (2-(((4R,88S,2)-5-(amnmnoken)-N'-ruapokcu- | -mMeTui-6-okco-
4,5,6,8-rerparunpo-1H-4,7-meranonupasonol 3,4-¢][ 1,3 | anazenun-8-
kapOoOKcUMHUIAMUA0)METII)THa30-4 wi)kapOamaTa (IlpomeskyTounoe coenunenue 101, 58
mr, 0,11 mmoinb) B kadyectBe cyOctpara ¢ monydeHuem tper-Oytun (2-((Z)-3-((4R,85)-5-
(ammnokcen)-1-meTun-6-okco-4,5,6,8-rerparuapo-1H-4,7-meranonupaszono| 3,4-
e][1,3]nnazenun-8-mn)-6,6,7,7-reTpameTuii-5-okca-2,4-nuaza-6-CHIINAOKT-3 -eH- | -1T)THa30J1-
4-un)kapbamata (65 wmr, 92%) B Bume Oemoro TBepmoro BemecrBa. MS: 619 ES+
(C27H42NgOsSiS).

IpomesxkyTounoe coenunenue 103
[00189] K pacreopy Tper-Oyrrn (2-((Z)-3-((4R,8S)-5-(ammmnokcen)-1-mMeTn-6-okco-
4,5,6,8-terparuapo-1H- 4, 7-meranonupasono|3,4-e][ 1,3 nuazenun-8-un)-6,6,7,7-
TeTpaMeTHII-5-0Kca-2,4-11a3za-6-CunaokT-3-eH- 1 -mn)tnazon-4-mi)kapOamara
(ITpome:xxyTounoe coequHenue 102, 65 mr, 0,10 mmonps) B MeOH (5 mu1) nmpu KOMHaTHOU
temnepatype nodamsmsun 1,3-aumernnOapoburyposyro kuciory (32,8 mr, 0,21 mmonb) u
terpakuc(rpudernndocun)mammaanii(0) (121,38 mr, 0,11 mMmomb). PeakInoHHYIO CcMech

MepeMeLNBaIu B TeUeHUE | yaca mpy KOMHATHOMN TeMIIepaType U KOHLIEHTPUPOBAJIH.
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[00190] K HeouumeHHOMYy MaTepually, ONWCAHHOMY BBIIE, MPU TEMIEpaType
OKpY:KaroIel cpenbl oOABISIN MUPUANH (5 MJT) U KOMIUIEKC TPUOKCHIIA CEPhI ¢ MUPHIUHOM
(132 wmr, 0,83 mMMmonp). PeakIMOHHYIO CMeCh MEpeMEIlNBaJIN B TEUEHHE HOYH, 3aTeM
KOHLIEHTPUPOBAJIM TPH MOHMKEHHOM JABJICHUH C TMOJYYEHHEM HEOUMIIEHHOTO MPOIYKTa.
VYKa3aHHbI HEOYMILEHHBIA MNPOAYKT OYMINAJIA HA KOPOTKOM MOAYILIKE W3 CHJIMKArels,
siroupyst rekcaHamu (100 mun), 3arem strnanerarom/rekcanamu (1:1, 100 min), sTHIaeTaToM
(100 mm) wm ameronom (200 ™), ¢ monydeHneM (4R,8S5)-8-((Z)-N-((4-((tper-
OyTOKCUKapOOHMIT)aMUHO)THA30J1-2-UT)MeTHI )-N'-ruApokcKapbaMuMu o )- 1 -meTun-6-
okco-4,8-nuruapo-1H-4,7-meranonupaszonol3,4-¢][ 1,3 | anazenun-5(6H)-un  rugpocynbsdara
(54 wmr, 79%) B Bune 6enoro Teepaoro Bemectsa. MS: 659 ES+ (C24H3sNgO0sS1S»).
IIpomexxyTouHoe coennnernue 104
[00191] IIpomexyTouHoe coequHeHHe 104 cuHTE3UPOBAIH, CIEAYys] TEM XK€ yCIOBUSAM
peaxiuu, Kotopble npuseneHbl it [IpomexkyTounoro coenunenus 16 (cxema 1, cragus 16),
c HCTIOJIb30BAaHNUEM (4R,8S)-8-((Z)-N-((4-((Tper-OyTOKCHKAPOOHMIT)aMUHO ) THA30JI-2-
wn)metin )-N'-rugpokcukapoaMuMuon)- 1 -metiin-6-okco-4,8-nurunpo- 1H-4,7-
metaHonupas3ono|3,4-e][ 1,3 | nuazenun-S(6H)-mn ruapocybpara (ITpome:xyTouHOE
coenunenue 103, 54 mr, 0,082 mmonb) B kKauecTBe cyOcTpara ¢ nonydenueM (4R,8S)-8-((Z)-
N-((4-((Tper-OyTOKCHKapOOHIIT )aMHHO ) THA30JI-2-HJT)METHI )-N'-TU AP OKCUKApOaAMUMU IO ) -
1-meTnn-6-okco-4,8-nurunpo- 1 H-4,7-meranonupasono| 3,4-e][ 1,3 | nuazenun-5(6H)-un
ruapocynbpara (38 wmr, 85%) B BHme Oemoro TBepmoro BemecTBa. MS: 545 ES+
(C18H24Ng0sS»).

IIpumep 51
HO. AN
s
N ‘,,
H2N Y\N
I WAL
N
o OSO;H

[00192] K pactBopy (4R,85)-8-((Z2)-N-((4-((Tper-OyTOKCHKapOOHMII)aMHHO ) THA30JI-2-
wi)Metui)-N'-rupokcukapObaMumMunonn)- | -metun-6-okco-4,8-quruapo-1H-4,7-

meranonupasono|3,4-e][ 1,3 | nuazenun-S(6H)-mn rugpocyibdara (ITpome:xkyTOUHOE
coenunenue 104, 25 mr, 0,046 mmons) B JIXM (2 min) mpu Temneparype 0 °C nobasnsiimn TOK
(1,2 M, 15,6 mmorb). PeakiionHyro cmech nepemernnsainy npu remneparype 0°C teuenue 2

yacoB. PactBopurens ynansnn. OCTaTok pacTBOPsUTM B BOJE U OYMIIAIN Xpomartorpadueii ¢
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obpatenHoit ¢aszoii (12 r Sepabeads, 100% Bona) ¢ monyderanem TBA comu (4R,8S)-8-((2)-
N-((4-amunOTHA301-2-1T)MeTII)-N'-THAPOKCHKapOaMIUMU 0N )- | -MeTUII-6-0KC0-4,8-
nurunpo-1H-4,7-meranonupasono| 3,4-e][ 1,3 |nuazenun-5(6H)-un  ruapocyibdara (4 wr,
15,6%) B Bume 6emoro Teepaoro semectsa. MS: 445 ES+ (C13H16N3O6Sz) SIMP (300 MI'w,
D»0) 6: 3,39 — 3,49 (m, 5H); 4,35 (m, 1H); 4,56 (m, 1H); 4,86 (m, 1H); 5,51 (m, 1H); 6,56 (s,
1H); 7,54 (s, 1H). Coenunenne/TBA = 1:1.

Cxema 16

HN._O
Y O “W-N  DPA(PPh3)4
. BocHN
HoN ey D demmpoderur On NN o Z—NO:<NJ«4, N’ 2)SO3-mp.
BocHN NY\NJ,,,, N xnophopmuar N\K\N b, A . /s»\’ (
oc E—— BOcHN—¢ -
‘ﬁ\,s HoN 2) o oc \Q\,S H N Oé_NoA Cragns 2
/—N, N, JUTHIT
0 OAmmn OtBu d OALmT
IIpom. coexn.101 NH; Cramas 1 IIpom. coen.105 IIpom. coen.106
iy :
O
HO
HNYO HN\gO
NN
Ne~p 3 TOK/ XM NN
BootN-C Y N HaN— S N (j
S N _— 2 \ H
| ST
o 0s0,H+ Cramas 3 5 NDSO3H
IIpom. coen.107 {Ipumep

IIpomexxyTounoe coennnernue 105 u IlpomexyTounoe coenunenne 106
[00193] IIpomexkyTrounHoe coegunHenue 105 u IIpome:xkyrounoe coegunenue 106
CHUHTE3MPOBAJH, CJEeOys TEeM JK€ VCJIOBUSIM pEaKkLUWH, KOTOpble TMPHUBENEHBbI IS
IIpome:xyTounoro coennHenusi 20 (cxema 3, ctaauu | u 2), ¢ UCNIOJIB30BAHUEM TPET-OYTHIT
(2-(((4R,88S,Z)-5-(annmunokcu)-N'-rugpokcu- 1 -metnin-6-okco-4,5,6,8-rerparunpo- 1H-4,7-
MmetaHonupaszono|3,4-e][ 1,3 nuazenun-8-kapOOKCUMHIIAMHIO ) METHLT ) THA30JI-4 -
wi)kapoamara (Ilpome:xkyrounoe coeamnenme 101, 523 wmr, 0,10 mMmonb) B KadecTBe
cyocTpara ¢ nonyueHuem tper-oyti (Z)-3-((4R,8S)-5-(amnmnokcn)- 1 -meTuin-6-okco-4,5,6,8-
terparunpo-1H-4,7-meranonupasono[3,4-e][ 1,3 ] anazenun-8-wmn)-1-(4-((Tper-
OyTOKCHUKapOOHUT)aMUHO ) THA30JI-2-11)-8, 8-TMMe THII-6-0KCO-5-0Kca-2,4, 7-Tpua3aHOH-3-eH-
9-oata (Ilpome:xkyTounoe coexunenue 105, 18 wmr, 25 %) MS: 690 ES+ (C30H43NoOsS); u
TpeT-OyTHi (2-((3-((4R,85)-5-(anmmnokcn)- 1 -meTun-6-okco-4,5,6,8-rerparunpo-1H-4,7-
metaHonupas3ono|3,4-e][ 1,3 | anazenun-8-mn)-5-okco-1,2,4-okcanuazon-4(5SH)-
wiMetuin)ruazon-4-un)kapobamara (Ilpomexyrounoe coequnenune 106, 27 mr, 49%). MS:

531 ES+ (C22H26NgOsS).
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IIpomesxkyTounoe coenunenue 107
[00194] IIpomesxkyTouHoe coenuHeHue 107 CHHTE3UpPOBANU, CIEAYs] TEM K€ YCIOBHUIM
peakuny, kotopele npuseneHs! st [Ipomesxyrounoro coennnenust 103 (cxema 15, cranus
7), ¢ ucnoib3oBaHueM Tper-OyTun (Z)-3-((4R,8S)-5-(amnmmnokcen)-1-merun-6-okco-4,5,6,8-
terparunpo-1H-4,7-meranonupasono[3,4-e][ 1,3 ] anazenun-8-wmn)-1-(4-((Tper-
OyTOKCHKapOOHMT)aMUHO ) THA30I-2-11)-8, 8- TMMe THII-6-0KCO-5-0Kca-2,4, 7-Tpua3aHOH-3-eH-
9-oara (Ilpome:xyrounoe coexmHenue 105, 18 mr, 0,03 mMmomb) B kadecTBe cyOcTpaTa ¢
nojgydeHueM  tper-Oytun  (Z)-1-(4-((Tper-OyTOKCcHKapOOHII)aMUHO)THA30-2-11)-8,8-
aumetni-3-((4R,8S)-1-meTun-6-okco-5-(cynppookcn)-4,5,6,8-rerparunpo-1H-4,7-
Metanonupa3ono|[3,4-e][ 1,3 | anazenun-8-mi)-6-okco-5-okca-2,4,7-rpuazaHon-3-eH-9-o0ara
(15 mr, 95%) B Bugne G6enoro TBepaoro Bemectsa. MS: 730 ES+ (C27H39N9O11S2).

IIpumep 52

e
N /, NS
H,N *]AN '
\_s N
%N
o "0SO4H

[00195] IIpumep 52 CHUHTE3UPOBAIM, CleAys TEM K€ YCJIOBUSIM PEaKLUH, KOTOPbIE
npusenens! 111 [lpumepa S1 (cxema 15, cranus 9), ¢ ucnonb3oBanueM Tper-Oytui (Z)-1-(4-
((Tper-OyTokcukapOOHUIT)aMUHO)THA30J1-2-11)-8, 8-numeTm-3-((4R,8S)-1-meTmin-6-okco-5-
(cynbdookcn)-4,5,6,8-rerparuapo-1H-4,7-meranonupasomno[ 3,4-e][ 1,3 | anazenun-8-wmn)-6-
OKcO-5-0kca-2,4,7-Tpuazanon-3-eH-9-oara (Ilpomexyrounoe coequnenue 107, 15 mr, 0,02
MMOJIb) B KadecTBe cyOcTpara ¢ monydeHueM (Z)-1-(4-amuHoTHA305-2-101)-8,8-1rMeThIn-3 -
((4R,85)-1-meTun-6-okco-5-(cynpdpookcn)-4,5,6,8-terparunpo-1H-4,7-metanonupazono| 3,4-
e][1,3]anazenun-8-mn)-6-okco-5-okca-2,4,7-rpua3zanon-3-eH-9-oeBoii kuciotsl (1,5 mr, 10%)
B BHle Genoro Tepaoro semectsa. MS: 574 ES+ (C1sH23NoQoS;) 'H SIMP (300 MI', D,0)
&: 1,48 (s, 3H); 1,54 (s, 3H); 3,56 (m, 2H); 3,63 (s, 3H); 4,67 (m, 2H); 4,92 (m, 1H); 5,66 (m,
1H); 6,65 (s, 1H); 7,60 (s, 1H).

Cxema 17
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IIpom. coen.106 IIpom. coen.108 IIpamep S3

IIpomexyTounoe coenunenue 108
[00196] IIpomexkyTounoe coenuHenue 108 cuHTe3MpoOBanu, CIEAysl TEM K€ YCIOBHUIM
peakuuu, kotopele npuseneHs! 111 [Ipomesxyrounoro coenunenust 107 (cxema 16, cranus
2), ¢ ucnonns3oBanueM Tper-OyTin (2-((3-((4R,8S)-5-(amnmunokcn)-1-metun-6-okco-4,5,6,8-
terparuapo-1H-4,7-metanonupazono| 3,4-e][ 1,3 | nnazenun-8-wmi)-5-okco-1,2,4-okcaamnason-
4(5H)-un)merun)ruason-4-un)kapdbamara (Ilpomexyrounoe coequHenue 106, 27 mr, 0,05
MMOJIb) B KadecTse cyOcTpata ¢ nonyueHuem  (4R,8S)-8-(4-((4-((tpet-
OyTOKCUKapOOHMIT)aMUHO ) THA30J1-2-HJT)METHI )-5-0KC0-4, S-nuruapo-1,2,4-okcaauason-3-
wn)- 1-metun-6-okco-4,8-nurunpo-1H-4,7-meranonupasono| 3,4-¢][ 1,3 | nuazenun-S(6H)-mn
ruapocyibdara (13 mr, 99%) B Bume Oemoro TBepmoro BemectBa. MS: 571 ES+
(C19H22Ng09S>).

IIpumep S3

LY, IS
H2N\<\7) //L;

[00197] IIpumep S3 CHHTE3UpPOBAIM, ClEeAys TEM K€ YCJIOBUSIM pPEaKLUH, KOTOpbIE

"0SO;H

npuBeAeHb! Ui npumepa 52 (cxema 16, cranus 3), ¢ ucnonb3oBaHueM (4R,8S)-8-(4-((4-
((Tper-0yTOKCHKapOOHMI )aAMUHO ) THA30JI-2-HJT)METH )-5-0kc0-4, S-nurunpo-1,2,4-
okcanuaszon-3-min)- 1 -merun-6-okco-4,8-nuruapo-1H-4,7-meranonupasono| 3,4-
e][1,3]anazenun-5(6H)-un ruapocynbdara (Ilpome:kyrounoe coennnenne 108, 13 mr, 0,02
MMOJIb) B KauecTBe cybcTpara ¢ noiaydeHueM (4R, 8S)-8-(4-((4-aMHHOTHA3Z0I-2-HIT)METHIT )-S5 -
okco-4,5-nuruapo-1,2,4-oxcaanazon-3-mi)-1-meTmin-6-okco-4,8-nuruapo-1H-4,7-
metaronupas3ono|3,4-e][ 1,3 | anazenun-5(6H)-un runpocynsdara (1 mr, 8,2%) B Bune 6enoro
tBepnoro semectsa. MS: 471 ES+ (C1aH1sNsO-Sz2) 'AMP (300 MI'y, D>0) &: 3,31 (m, 1H);
3,52 (m, 1H); 3,59 (s, 3H); 4,95 (m, 3H); 5,92 (m, 1H); 6,78 (s, 1H); 7,64 (s, 1H).
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IIpumep 54

\
+,N_ H 0]
/N;\/N\( N
O-N  'N—N
I, ~ \
HN™
N
N\
o 0SO3H

[00198] K pactBopy (4R,8S)-1-merun-8-((Z2)-N-merun-N'-(((((1-merun-1H-nupazon-4-
WIT)METUI)KapOaMOmIT)OKCH )KapOaMuMuaon)-6-okco-4,8-nurunpo-1H-4,7-
meraHonupaszono|3,4-e][1,3]nuazenun-5(6H)-un rugpocynspara (mpumep 15, 18 mr, 0,04
mmouib) B IM®A (0,3 mur) npu temneparype 0 °C nobaBisiii mOPUMSMH TPUMETHIOKCOHUS
terpadTopbopar (27 wmr, 0,19 mMmomb). PeakunOHHYIO CMeCh HarpeBajd 10 KOMHATHOM
TEMIIepaTypbl U NepeMennBain B TeueHne 15 munyt. bonbmas yacte JIM®PA Obita ynaneHa
C MOJIy4eHHEM HEOUHIIIEHHOTO IIPOAYKTA. Y Ka3aHHBIH HEOUHUIIEHHbIH TPOAYKT OUYHIIAIH [TPU
nomomu xpomarorpaduu ¢ obpamenHoi ¢aszoii (12 r Sepabeads, smoupys cmechbro
aneronutpui/sona 0-15%) ¢ monyuenuem 1,2-gumernin-4-((Z)-3-((4R,8S)-1-metun-6-okco-5-
(cynbdookcu)-4,5,6,8-tetparunpo-1H-4,7-meranonupaszono[ 3,4-¢][ 1,3 | anazenun-8-w)-6-
OKCO-5-0kca-2,4,7-Tpuazaokr-3-eH-8-mn)-1H-mupazon-2-us (5 mr, 27%) B Buge Oenoro
TBepaoro Bemectsa. MS: 498 ES+ (C17H23NoO7S) H AMP 300 MI', JIMCO-d6) §: 2,99 (d,
3H); 3,36 (m, 2H); 3,63 (s, 3H); 4,05 (s, 6H); 4,08 (m, 2H); 4,70 (s, 1H); 5,64 (s, 1H); 4,80 (d,
1H); 7,20 (t, 1H); 7,36 (s, 1H); 8,31 (s, 2H).

Cxema 18
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IIpom. coen.114 IIpamep 55

IIpomexxyTouHoe coennnernue 109

[00199] K pacrBopy ((4R,8S,Z)-5-(6ensunokcu)-N-runpokcu-1-meTun-6-okco-4,5,6,8-
terparuapo-1H-4,7-meranonupasono|3,4-e][ 1,3 ]anazenun-8-kapOuMuIOMIX IOpHIA

5  (ITpomexyrounoe coexmnenue 11, 500 mr, 1,38 mmonb) B IXM (8 mu1) mpu KOMHATHOU
temnepatype aodasnsiu TpuMmetmicummiamanua (0,21 mu, 1,66 mmons) u DIEA (0,36 wmi,
2,07 MmMoJb). PeakiMOHHYIO CMeCh IepeMeIInBaIU MPU TEMIIEPATYPE OKPYKAKOLIEH Cpebl B
teyenre 30 muHyT. Jl0OaBNssIM HACBIIEHHBIH pacTBOp xJjopuaa ammonus u JAXM.
OpraHu4eckuii CJIOH OTHENSUTH, MPOMBIBAJH BOIOH, PacCoOM W CYIIWJIHM Haa O€3BOIHBIM

10  cyabdaroM HATpHs, 3aT€M KOHLEHTPUPOBAIU C MOJYYEHHEM HeodHIeHHoro mpoaykra. C
noMomplo xpomarorpadpuu Ha cumkarene (0% -50% >Tunanerat/reKCaHbl) IMOJTyYaId
((4R,88S,Z2)-5-(6en3unokcn)-N-ruapokcu- 1 -metui-6-okco-4,5,6,8- terparuapo-1H-4,7-
mMetaHonupa3ono|3,4-e][ 1,3 | anazenun-8-kapoumunonnuanun (150 wmr, Bexox 30,8%) B
Buze Oesoro TBepnoro Bemectea. MS: 353 ES+ (Ci17H16N6O3).

15 IIpome:xxyTouHoe coennnenue 110
[00200] K pacrBopy ((4R,8S,2)-5-(6ensunokcu)-N-runpokcu-1-mernn-6-okco-4,5,6,8-
terparuapo-1H-4,7-meranonupasono| 3,4-e][ 1,3 |nuazenuu-8-kapouMunonuaHua
(ITpome:xyTounoe coennnenne 109, 150 mr, 0,43 mmons) B IXM (50 mut) npu KOMHATHOH
TemnepaType 100aBsun TpeT-Oy TriiauMeTwicuina Tpudropmetancynbdonar (0,21 mi, 0,64

20 mmonb) U 2,6-nytuanH (0,074 M, 0,64 Mmonb). PeakunOHHYIO CMECh MepeMelInBaIN MPU
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KOMHAaTHOU Temnepatype B TeueHue 30 munHyT. 3arem noOaBmsuin JIXM U HaChIIICHHBIH
pacTBop xJjiopunaa aMMOHUsI. OpraHUYeCKU CJION OTHENSIN, IPOMBIBAJIN BOJOM, PacCOJIOM,
3aTeM CYIIMJIM Haj Oe3BOIHBIM Cyiab(paToM HaTpus U KOHLEHTpupoBaitu. C MOMOIIBIO
xpomarorpadpuu Ha cunukarene (0% -50% stunaneratr/rekcansl) nonyudanu ((4R,8S,7)-5-
(Oenzunoken)-N-((mpem-0yTHIAMMETHUIICUIIAI )OKCH)- | -MeTHI-6-0kc0-4,5,6,8-TeTparunpo-
1H-4,7-meranonupaszono|3,4-e][ 1,3 | anazenun-8-kapoumunonn nuarun (120 wmr, BbIXOA
60,4%) B Buge Oenoro tBepaoro Bemectea. MS: 467 ES+ (C23H30NsO3S1).

IIpomexyTounoe coennHenue 111
[00201] K cmecu ((4R,8S,2)-5-(6en3unokcu)-N-((mpem-0y TUIATUMETUICUIINI)OKCH )-1 -
MeTui-6-0kco-4,5,6,8-rerparunpo-1H-4,7-meranonupaszono| 3,4-e][ 1,3 Jnuazenun-8-
kapoumunonn umanuga (Ilpome:xkyrounoe coenuHenme 110, 120 mr, 0,26 mmonb) u
rekcaruapara xjaopuna Hukess (II) (50,0 mr, 0,39 mmons) B MeOH (10 mi) npu Temneparype
0 °C nobasnsimun NaBHy (77,8 mr, 2,06 mmonb). PeakIoHHYI0 CMech NepeMelInBaIn Mpu
temnepatype 0 °C B Teuerne 30 MuHyT. 3areM nOOABISUTH HACBHILIEHHBIN PACTBOP XJIOpUAA
aMMOHUS, U YKa3aHHYI0 CMeCb OHKCTparupoBaju s3TuiaueraroM. OpraHudeckuil cioi
OTAEJISIH, IPOMBIBAIIM BOIOH, PACCOJIOM, 3aT€M CYIIMIH HaJ Oe3BOAHBIM CYJIb(ATOM HATPHUS
U KOHLIEHTPUPOBAIU C mojydyeHueM HeouumeHHoOro (4R,8S)-8-((F)-2-amuno-1-(((mpem-
Oy THIIAMMETUIICHITHIT ) OKCH )UMUHO )3 THIT-S-(OeH3unokcen )- 1 -metun-1,4,5, 8-retparunpo-6H-
4,7-metanonupasono|3,4-e][ 1,3 | nnazenuu-6-ona (80 wmr, BbIXOm 66,1%) B BHIe Oenoro
TBEPAOro BemecTBa. [lOJy4eHHOEe COEAMHEHHE WCIOJIb30BAIM HEMOCPEACTBEHHO Ha
cnenyromem stare. MS: 471 ES+ (C23H34N603S1).

IIpomesxxkyTouHoe coenuHenue 112
[00202] K pacTBopy (4R, 8S)-8-((~£)-2-amuno-1-(((mpem-
Oy THIIAMMETUIICHITHIT ) OKCH )UMUHO )3 THIT-S-(OeH3unokcen )- 1 -metmi-1,4,5, 8-retparunpo-6H-
4,7-metanonupasono|3,4-e][ 1,3 | nunazenun-6-oxa (Ilpome:xkyTounoe coenunenue 111, 80 mr,
0,17 mmonb) B mupuauHe (3 M) pobaBmsn  4-3THI-2,3-ITHOKCONUNIEPa3uH- 1 -kapOOHMI
xjopun (41,7 wmr, 0,20 mmons) u TEA (34,4 mr, 0,34 mMmonb). PeakIMOHHYIO CMeCh
nepeMeluBaId PU KOMHATHOW Temrepatype B TedeHue 20 MuHYT. 3ateM ao0aBisuiu
HACBIIEHHBIH PACTBOP XJIOPHAA AMMOHHUS, M VKa3aHHYK CMEChb 3KCTParupoBad
stunaneraToM. OpraHu4eckuil cioi OTAeNsIN, IPOMBIBAIN BOJIOH, pacCcOIOM, 3aTe€M CYLININ
Hasl O€3BOIHBIM CyJIb(aTOM HATPUsl M KOHLEHTpUpoBanu. llpu momomu xpomarorpaduu Ha
cunukarene (0%-100% stunaunerat/rekcansi) monydanu N-((£)-2-((4R,8S)-5-(6en3unokcn)-
1-mMeTn1-6-0kC0-4,5,6,8-Terparunpo-1H-4,7-meranonupazono| 3,4-e][ 1,3 | anazenvn-8-m)-2-
(((mpem-0y TUATUMETHIICHITIIT ) OKCH )UMHHO )3 THIT)-4-3THII-2, 3 - ANOK COTTUTIepa3nuH- 1 -
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kapbokcamuy (20 mr, Beixon 18,4%) B Bunme Oenmoro TeBepmoro Bemectsa. MS: 639 ES+
(C30H42N5O6S1).

IIpomesxkyTounoe coenunenue 113
[00203]  PactBOop N-((£)-2-((4R,8S)-5-(6en3unokcn)-1-metnn-6-okco-4,5,6,8-rerparugpo-
1H-4,7-metanonupazono|3,4-e][ 1,3 ] anazenun-8-un)-2-(((mpem-
Oy THIIAMMETUIICHITAIT ) OKCH )UMUHO )3 THIT)-4-3THIT-2, 3 - THOKCOnUIepa3nH- 1 -kapOokcamuia
(ITpome:xyTounoe coequHernue 112, 20 mr, 0,031 mmons) B MeOH (2 min) u sTunanerare (4
M) mpoayBaiu asoroM 3 pasa u pobasmumm 10% Pd/C (9,02 wmr, 0,0094 mmoub).
PeakunonHy0 cMech NMpOAYBaIM a30TOM 3 pasa U 3aTeM IepeMelnuBaiu B aTtmocdepe
BOAOPOJA MPU TEMIIEPaType OKPYKAKIIEH Cpenbl B TEUYeHUE 2 YacOB.  YKAa3aHHYIO
PEAKIMOHHYIO CMeCh (PUIIbTPOBANIHN Yepe3 LeauT. PUiIbTpaT KOHLEHTPUPOBAIHU C ITOJTy4YEeHUEM
N-((E)-2-(((mpem-0yTHaINMETUIICHIIII ) OKCH )UMHHO)-2-((4R,8S)-5-runpokcu- 1 -metun-6-
okco0-4,5,6,8-rerparuapo-1H-4,7-meranonupazono[3,4-e][ 1,3 ] nuazenus-8-mn)a i )-4-oTri-
2,3-nuokconunepasus- 1 -kapbokcamuna (15 mr, Beixox 87,3%) B BHae Oenoro TBepAoOro
BemtectBa. MS: 549 ES+ (C23H36NgOeSi).

IIpome:xxyTouHoe coennHenue 114
[00204] K pactBopy N-((£)-2-(((mpem-0yTunaumMeTuacuimi)okcu)uMuHo)-2-((4R,8S)-5-
THIPOKCHU- | -MeTH-6-0kco-4,5,6,8-terparunpo-1H-4,7-meranonupasono| 3,4-
e][1,3]anazenun-8-mn)atri)-4-3Tui-2,3-1uokconunepasun- 1 -kapbokcamuna
(ITpome:xxkyTounoe coeamnenne 113, 15 wmr, 0,0273 mmonb) B mupuguHe (2 M) mpu
TeMITepaType OKpysKarolel cpeabl oOABIISIIH KOMIUIEKC TPUOKCHAA cepbl ¢ mupuauaom (13,0
mr, 0,082 mMmoinb). PeakunoHHYIO CMeCh NepeMeIlnBaId B TEUEHHE 3 YacoB, 3aTeM
KOHLIEHTPUPOBAJIM TIPU MOHIKEHHOM AaByieHuH. Matepuan pactupanu ¢ JIXM u TBepubie
BEIECTBA YA (uibTpoBaHUEM. @PUIBTPAT KOHLEHTPUPOBAIU C  IOJYyYEHHEM
HEOYHUIIEHHOTO MPONyKTa. YKa3aHHBIA HEOYHINEHHBIH MPOAYKT PacTBOPsUIH B Oydepe co
3HaueHneM pH npumepHO 7 1 ouMIIay Ipy MOMOIIU XpoMaTorpaduu ¢ odbpareHHOH (a3oit
(Sepabeads, 12 r, ACN/Boma 0-50%) c¢ mnonyueruem (4R,8S5)-8-((E)-1-(4-3Tmn-2,3-
nuokconumnepasun-1-mn)-7,7,8,8-terpamerii- | -okco-6-okca-2,5-nuaza-7-cuiiaHOH-4-eH-4 -
win)-1-metun-6-okco-4,8-nurunpo-1H-4,7-meranonupasono| 3,4-¢][ 1,3 | nuazenun-S(6H)-mn
ruapocyibgpara (10 mr, Berxox 58,2%) B Buge Oenoro tBepnoro BemecrBa. MS: 627 ES-
(C23H36N800Si1S).
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[0020S] K pacrBopy  (4R,8S)-8-((E)-1-(4-3Tun-2,3-nuoxconunepasus-1-um)-7,7,8,8-
TeTpaMeTu- 1-okco-6-okca-2,5-auas3a-7-cuinanoH-4-eH-4-mi)- 1 -metun-6-okco-4, 8-nuruapo-
1H-4,7-metanonupaszono|3,4-e][ 1,3 | anazenun-5(6H)-un runpocynbpara (IIpomexyrounoe
coenuHenue 114, 8 mr, 0,0127 mmons) B 3tTunanerare (1 mu) u TT'® (0,5 mn) npu Temneparype
okpyxatomeii cpean nodasisimn HF-mupunus (1,27 mr, 0,0383 Mmmonb). PeaknimoHHy0 cMech
nepeMelInBaiy Py KOMHATHOM TeMIiepatype B TeueHHe 3 4acoB, 3aT€M KOHLIEHTPHPOBAJIH.
ITonyuyeHHOe TBEpAOE BEINECTBO OYHINAIM HPU MOMOLIM Xpomarorpaduu ¢ oOpareHHOH
dazoii (Sepabeads, ACN/Boga 0-50%) ¢ nony4yenunem nupunrauesoii conu (4R,8S)-8-((E)-2-
(4-3Tun-2,3-auokconunepasut- 1 -kapdokcamuno)- 1-(ruapOKCUUMHUHO )3T )- | -MeTHII-6-
okco-4,8-nurunpo-1H-4,7-meranonupazono| 3,4-¢][ 1,3 |nuazenun-5(6H)-un  runpocyibdara
(4,5 mr, 61,9%) B Buze Genoro Tepaoro emectsa. MS: 513 ES- (C17H22Ns09S) H AMP (300
MTI'y, D20) &: 1,20 (m, 3H); 3,26 - 3,85 (m, 9H); 4,12 (m, 2H); 4,53 (m, 2H); 4,97 (m, 1H);
5,51 (s, 1H); 7,65 (s, 1H); 7,90 (m, 0,8H); 0,41 (m, 0,4H); 8,74 (m, 0,8H). CooTHowmeHHE

coenuaenue/mupunut (1:0,4).

Cxema 19

TBSO. AN TBSO AN
TBSO. \N"N TIpom.coen, 29, TEA, o N N"\{ Pd/C, Hy, N-N

N H | \
HaN- ., éﬁ XM )(o 1 Os¢- ” N, éﬁ MeOH, Et0Ac )( )j\ﬁ\\ﬁ N\) N
N Cramasi 1 1 Cramus 2 N i

041 NoBn o '0Bn o "oH

pom. coen.111 IIpom. coen.115 Tpom. coen.116

TBSO AN

S03 TBAT N

~[Hp., 3 H TOK, XM N NN
Os, X XM (0] | A s H

IHPHAMH )()J\N .. éﬁ e ér ofszN\)hnéﬁ

N
Cramus 4 0 N
)—N Craman 5
Cragnsa 3 M N,
o 0SOaH o) 0804 o}_N‘osogH

IIpom. coen.118

IIpom. coen.117 IIpamep 56

IIpomesxkyTounoe coenunenue 115
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[00206] K nepeMeLINBaeMOMY pacTBoOpy (4R, 8S)-8-((£)-2-amuno-1-(((mpem-
Oy THIIAMMETUIICHITAI ) OKCH )UMUHO )3 THIT-S-(OeH3umnokcen )- 1 -metmin-1,4,5, 8-retparunpo-6H-
4,7-metanonupasono[3,4-e][ 1,3 | anazenun-6-ona (IlpomexyTounoe coequnenue 111, 200
mr, 0,42 mmone) B JIXM (10 M) mpu Ttemneparype 0 °C noGasnsimun TEA (86,2 mr, 0,849
MMOJIb) 1 mpem-0yTui (xnopcyisonnn)kapdbamar (Ilpome:kyTounoe coenunenue 29, 109,9
mr, 0,509 mmonb). PeakIIMOHHYIO CMeCh MepeMelInBajIi MPU KOMHATHOW TeMrepaType B
teuenne 20 muHyTt. K peakimoHHON cMecu MOOABISIIM HACBILICHHBIH PACTBOP XJIOpHIA
amMoHus U JAIXM. Opranuueckuii Ciol OTHENSIN, MPOMBIBAIM BOJOM, PacCOJIOM U CYLIMJIH
Hasl OE3BOHBIM CYJIb(AaTOM HATPHs, 3aT€M KOHLIEHTPUPOBAJIU C TOJTyUYEHHEM HEOUHUIIEHHOTO
NpOoAyKTa. YKa3aHHBIH HEOUYHMINEHHBIH NPOAYKT OYMIIAJM TPU MNOMOINU  (JduI-
xpomarorpaduu (0-100% EtOAc B rekcanax) ¢ nonyuenuem mpem-oytun (N-((£)-2-((4R,8S)-
5-(6en3unokcu)- 1 -meTun-6-okco)-4,5,6,8-rerparunpo-1H4-4,7-meranonupasonol 3,4-
e][1,3]nnazenun-8-un)-2-(((mpem-
Oy THIIAMMETUIICHITHIT )OKCH )UMUHO )3 TU )cyibamonn)kapbamara (50 mr, Beixon 18,1%) B
Buze Oenoro TBepaoro BemectBa. MS: 648 ES- (C2sH43N707SiS).

IIpomexxyTouHoe coennHeHue 116
[00207] PactBop mpem-Oytun  (N-((£)-2-((4R,8S)-5-(6enszumnokcu)-1-mMeTri-6-0kco)-
4,5,6,8-rerparunpo-1H-4,7-meranonupaszono| 3,4-e][ 1,3 nnazenun-8-un)-2-(((mpem-
Oy THIIAMMETUIICHITHIT )OKCH )UMUHO )3 THIT )Cy b amonin)kapbamara (IIpome:xyTouHOE
coenunenue 115, 50 mr, 0,0769 mmounb) B sTHnanerate (8 Mi1) u MetaHosie (4 M) POAyBaIH
azoToM 3 pasa, 3atem nodasysu 10% Pd/C (22,2 mr, 0,023 MMojb). PeakMOHHYIO CMECh
NPOYBAJIM a30TOM 3 pasa U 3aTeM MepeMeIInBaId B aTMOC(epe BOIOPOIa NPU TEMITepaType
OKpY’Karomen cpenbl B TEYCHHE 2 YacOB. YKAa3aHHYIO PEAKLHUOHHYIO CMECh (PUIIBTPOBAIIH
yepe3 uenut. PuiabTpaT KOHUEHTPUPOBAIU ¢ monyueHueM mpem-0ytuin (N-((£)-2-(((mpem-
Oy THIIAMMETHIICHITHIT )OKCH )UMUHO-2-(4R ,8S)-5-runpokcu- 1 -metun-6-okco-4,5,6,8-
terparuapo-1H-4,7-metanonupasono|3,4-e][ 1,3 | nuazenun-8-wmn)-
Jatun)cyasdamonn)kapbamata (38 mr, 88,2%) B Bune Oenoro TBepaoro Bemectsa. MS: 560
ES+ (C21H37N-05SiS).

IIpomesxxkyTounoe coenunenue 117
[00208] K pactBopy mpem-Oytun (N-((£)-2-(((mpem-0y THIANMETHICHITNIT)OKCH )UMUHO-
2-(4R,8S)-5-runpokcu-1-mernn-6-okco-4,5,6,8-rerparunpo-1H-4,7-meranonupasono[ 3,4-
e][1,3]annazenun-8-mn)-)atrn)cynspamoni)kapdbamata (Ilpomexkyrounoe coenmnenue 116,
38 mr, 0,0679) MMonp) B upuAnHE (2 MIT) IPH TEMITEPATYPE OKPYKAOIIEH cpenbl J00aBIsIIH

KOMILIEKC TpUOKcHAa cepbl ¢ mupuauHoM (32,4 wmr, 0,204 mmonb). PeaknmoHHYIO CMech
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nepeMelnuBaIi IPpU KOMHATHONW TeMITEpaType B TEUEHHE 3 YacOB, 3aT€M KOHIIEHTPUPOBAIU
IIPU MOHMKEHHOM fAaBieHuu. Marepuan pactupanu ¢ JIXM u TBepable BelecTBa yAAIsUIN
¢unbTpoBanneM. OuibTpaT KOHIEHTpUpoBadH. [lonyuyeHHOe TBEpAOE BELIECTBO OYHINAIU
npu momomm xpomarorpaduu ¢ oOpamenHou (aszoit (Sepabeads, ACN/Boma 0-50%) c
MOJIyUEeHUEM (4R,8S)-8-((£)-2-((N-(mpem-0yTokcKapOOHUIT )CYIb(paMONIT)aMHHO)- | -
(((mpem-0y THAIUMETUIICHITIIT ) OKCH )UMHHO )3THII- | -MeTnII-6-0KCc0-4,8-nurunpo- 1 /-4,7-
metaHonupasono|3,4-e][1,3|nuazenun-5(6H)-un ruapocynsdpara (30 mr, 69,1%) B BUzE
6enoro TBepaoro Bemectsa. MS: 638 ES- (C21H37N7010S1S»).

IIpomexyTounoe coenunenue 118
[00209] K nepeMeLInBaeMOMy pacTBoOpy (4R,8S)-8-((£)-2-((N-(mpem-
OyTokcukapOoHm)CyIbdhaMon)aMuHo)- 1 -(((mpem-
Oy THIIAMMETUIICHITAIT )OKCH )UMUHO )3 TUIT- | -MeTHI-6-0kco-4,8-nurunpo-14-4,7-
MetaHonupaszono|[3,4-e][ 1,3 | anazenun-5(6H)-un ruapocyibpara (ITpome:xyTouHOE
coeaunenue 117, 20 mr, 0,0313 mmons) B JIXM (2 min) nodasnsiin TBAT (20,2 wmr, 0,0375
MMOJIb). PeakmoHHyI0 CMech NepeMeIlnBali NMpH KOMHATHOH TeMIepaType B TedeHue 3
yacoB. PactBopurens ypamsinu. IlomydeHHOe TBepaoe BEIECTBO OYMINAIU IMPU IOMOIIU
xpomarorpaduu ¢ oOpamennoit ¢azoii (Sepabeads, ACN/Boma 0-50%) c mnonydeHuem
(4R,8S)-8-((E£)-2-((N-(mpem-0yTOoKcUKapOOHMI )CyIb(paMOnIT )JaMHHO)- 1 -
(TUOPOKCUUMUHO )3T )- | -MeTHI-6-0KC0-4,8-nurunpo- 1 H-4,7-meranonupasoso| 3,4-
e][1,3]mnnazenun-5(6H)-unruapocynbpara B Buae conu terpadyrmnammonus (20 mr, 83,3%)

MS: 524 ES- (C15H23N7010S2).
IIpumep S6

HO. N\
N N-N

H
O\\S/N\)/,I' N >
H,N"Ti
270 N

o N‘osog,H

[00210] K NepeMeLIBaEMOMY pacTBOpy (4R,8S)-8-((E)-2-((N-(mpem-
OyTokcukapOOHHII)CY Tb(HaMOMIT)aMUHO)- | -(THIPOKCUUMHUHO )3T )- | -MeTHIT-6-0KC0-4, 8-
nuruapo- 1 H-4,7-meranonupaszono|3,4-¢][ 1,3 | nnazenun-5(6H)-unrugpocyabsdara
terpabyTinammonus (Ilpomexkyrounoe coexunenne 118, 20 mr, 0,026 mmonp) B JIXM (2

i) pobasmsin TOK (297 wr, 2,60 mMMmonb). PeakunoHHYIO CMech NepeMeIuBaId TpU
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KOMHATHOW Temmeparype B TedeHue 2 4YacoB. PacTBopurenp yaalsyii ¢ MNOJYyYEHHEM
HEOYHIIEHHOTO MPOAYKTA, KOTOPBIA pacTBopsuin B Oydepe co 3HaueHneMm pH npumepHo 7 u
OUHMIIAJI TPU TIOMOINHU XpomaTtorpaduu ¢ odpameHHon ¢asoi (Sepabeads, 12 r, ACN/Bona
0-50%) ¢ monyuenuem (4R,8S)-8-((£)-1-(runpokcnamuHo)-2-(cynbhamMonn)aMuHo )3 THI)- 1 -
MeTHII-6-0Kc0-4,8-murunpo-1/-4,7-meranonupasono|3,4-e][ 1,3 ] nnazenun-5(6H)-un
runpocyibpara (4,0 mr, 28,9%) B Buge Oenoro Tteepmoro BemectBa. MS: 424 ES-
(C10H15N705S2) 'H SAIMP (300 MI't, D20) 8: (300 MI', D>0) &: 3,37 (m, 1H); 3,51 - 3,72 (m,
4H), 4,03 (m, 1H); 4,53 (m, 1H); 4,96 (m, 1H); 5,70 (s, 1H); 7,65 (s, 1H).
Cxema 20

o 0
0
N )\ HZN)S
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N -N
JN N NaH, Oy NN Pd/C, Hy, O -y SO3-mp, I, N\ 3
SN DIEA, DCE j 3 MeOH NP SN
H \N “, AN N H N
N N - HoW
)—N Crammsa 1 N Craans 2 Crazns 3 )—N\
o "OBn N )—N\ 0 0SO03H
o "0OBn 0 OH
Ipom. coen.12 IIpom. coen.119 IIpom. coex.120 IIpamep 57

IIpome:xxyTouHoe coennHenue 119
[00211] K  pactBopy  (4R,8S,Z)-5-(6ensunokcu)-N -runpokcu-N, 1 -qumerun-6-okco-
4,5,6,8-rerparuapo-1H-4,7-meranonupazoso| 3,4-e][ 1,3 | auaszenus-8-kapObokcumMuaaMuaa
(ITpome:xkyTounoe coenunenue 12, 70 mr, 0,2 mmons) B JIMPA (1 mn) nipu Temneparype O
°C nobasysutu NaH (11,8 mr, 0,29 mmonb, 60%) 1 nepemernnBany B TeueHue 10 MUHYT, 3aTeM
nobasisiin 2-6pomarieramun (32,5 mr, 0,24 MMOJIb). 3aTeM YKa3aHHYIO PEaKLIMOHHYIO CMECh
HarpeBaji 10 KOMHATHOH TeMrepaTypbl U nepeMemnBaiu B TeueHue 10 munyT. JlobaBisim
STHJIALIETAT M HACBIIEHHBIH PAaCTBOP Xjopuaa aMMoHusl. OpraHuyecKuil CJIOH OTAeNsUIH,
CYyUIMJIM Haa Oe3BOAHBIM CyJb(paToM HATpUs W KOHLEHTPUPOBAIM C MOJYYECHHEM
HEOYHIEHHOTO MPONYKTA. Y Ka3aHHBIA HEOUHIIEHHBIN MPOIYKT OUHIIAN PU MOMOIIH (I3~
xpomatorpaduu (0-100% aneron B JIXM) ¢ nonyuenuem 2-((((Z)-((4R,8S)-5-(0en3mnokcn)-
I-metun-6-okco-4,5,6,8-rerparunpo-1H-4,7-meranonupasono| 3,4-¢][ 1,3 | xnazenun-8-
WT)(METHJIAMUHO))METUJIEH JaMHHO JOKCH )atieTamuaa (58 mr, Beixon 71 %) B Buzme Oeroro
tBepaoro Bemectea. MS: 414 ES+ (C19H23N7O4).

IIpomesxkyTounoe coenunenue 120
[00212] K pacTBopy 2-((((Z)-((4R,8S)-5-(6en3umnokcn)- 1 -meTmn-6-okco-4,5,6,8-
terparunpo-1/-4,7-meranonupaszono| 3,4-e][ 1,3 Janazenun-8-

wi1)(METHIIAMHUHO )METHJIeH JaMuHO JokcH Jaietamua (Ilpomeskyrounoe coenunenue 119, 58
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mr, 0,14 mmonb) B MeOH (5 M), koTopblii poayiu a3otoM 3 pasa, nodasmsum 10% Pd/C
(29,9 wmr, 0,03 mmomb). PeakIMOHHYIO CMeCh NpPOAYBAJM a30TOM 3 pas3a U 3areM
nepeMeluBaiy B aTMocdepe BOAOpOaa MPH TEMIIEPAType OKPYKAIOIIEH Cpeasl B TeUEHHE 2
4acoB. 3aTeM YyKa3aHHYK PEaKLHOHHYIO CMech (pribTpoBanu uepe3 wenuT. Duibrpar
KOHIeHTpupoBanu ¢ mnonydeHueM 2-((((Z2)-((4R,8S)-5-runpokcu-1-merun-6-okco-4,5,6,8-
terparunpo-1/-4,7-meranonupaszono| 3,4-e][ 1,3 Jauazenun-8-
WT)(METUJIAMUHO))METUJIEH JAMHHO )OKCH )alleTaMUa
(40 wr, 88,1%) B Buzge Oesnoro Tepaoro Bemectsa. MS: 324 ES+ (C12H17N704).

Ipumep S7

0
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[00213] K pactBopy 2-((((Z)-((4R,8S)-5-runpokcu-1-mernn-6-okco-4,5,6,8-reTparuapo-
1H-4,7-meranonupasono| 3,4-¢e][ 1,3 | anazenun-8-
wi1)(MeTHIIaMHUHO )MeTHJIeH JaMuHO Jokcu Jatieramuna (IlpomeskyTrounoe coequnenue 120, 40
mr, 0,12 mmounb) B mupuansae (1 MJT) MpU KOMHATHOW TeMIiepatype HOOaBIISIIM KOMILIEKC
TpHOKCUAA cepbl ¢ mupuauHOM (59,1 mr, 0,38 MMoIb). PeakHoHHYIO CMeCh MepeMeInBaiu
B TeYeHHE O YacOB, 3aT€M KOHLIEHTPHUPOBAJIU NPHU TOHIKEHHOM JABJICHHU C IOJyYEeHHEM
HEOYHIIEHHOTO MPOAYKTA. Y Ka3aHHBIH MaTepHall OUMINAIHN NPU MOMOIIU Xpomarorpaduu ¢
obpatnenHoit dazoii (Sepabeads, 12 r, ACN/Bona 0-50%) ¢ nmonyuenunem nupunus (4R,8S)-8-
((2)-N'-(2-aMuHO-2-0KCO3TOKCH )-N-MeTuKapOaMUMUIOUN )- | -MeTHII-6-0KCcO-4, 8- TUruapo-
1H-4,7-metanonupaszono|3,4-e][ 1,3 | inazenun-5(6 H)-un ruapocynsdara (15 mr, 27%) B BUzE
6enoro TBepnoro semectsa. MS: 402 ES- (C12H17N705S) 'H AMP (300 MI'u, D;0) §: 3,00 (s,
3H); 3,31 (m, 2H); 3,57 (s, 3H); 4,07 (m, 2H); 4,67 (m, 1H);, 5,50 (s, 1H); 6,48 (b, 1H); 7,25
(m, 2H); 7,31 (s, 1H); 7,90 (m, 1,4H); 8,39 (m, 0,7H); 8,86 (m, 1,4H) CooTrHomeHue

coennaenue/mupuaut (1:0,7).

Cxema 21
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IIpom. coen.12 IIpom. coen.121 IIpom. coen.122

IIpomexxyTounoe coennnenue 121 u Ilpomexyrounoe coenunenne 122
[00214] K  pactBopy  (4R,8S,Z)-5-(6ensunokcu)-N’ -runpokcu-N, | -numernn-6-okco-
4,5,6,8-rerparuapo-1H-4,7-meranonupasono| 3,4-e][ 1,3 | nuazenun-8-kapbokcumugamua
(ITpome:xyTounoe coequHenue 12, 150 mr, 0,42 mmons) B IM®PA (2 mut) ipu Temreparype
0 °C nobasiyisimu NaH (25,3 mr, 0,63 mmone, 60 %). Ilocne nepemMerinBanus mpu TemMrepaType
0 °C B Teuenne 10 munyT nobasismn mpem-oyrundpomauerar (0,014 mi, 0,51 mmons). 3atem
YKa3aHHYIO PEAKLIMOHHYIO CMECh HarpeBali 10 KOMHATHOM TeMIIepaTyphl U MepeMeLINBaIi B
teuenue 10 munyT. JoOaBisiu 3TUianeTaT M HACBHILICHHBI PACTBOP XJIOPHIA aAMMOHHUSI.
Opranuueckuii CIOH OTHENsUIM, CYWIMIH Hajg Oe3BOAHBIM Cyib(aTOM MarHust u
KOHLIEHTPHPOBAJIN C MOJYyYEeHHEM HEOYHINEHHOTO NPOAYKTA. YKa3aHHbIH HEOUHINEHHBIN
NPOAYKT oOuHuInamu npu nomomu ¢udi-xpomarorpaduu (0-100% aueron B AXM) ¢
MIOJIy4€HUEM JIBYX TPOIYKTOB.
Ipome:xyTounoe coexmnenne 121 7pem-6yrun 2-((((Z2)-((4R,8S)-5-(6enzunokcn)-1-meru-
6-okco-4,5,6,8-rerparunpo-1H-4,7-meranonupazono| 3,4-e][ 1,3 | anazenun-8-
WT)(METHJIAMUHO )METUJIEH JaMHHO JoKcH )areTat (120 mr, Beixoa 60%) nosy4eH B Buze 6eaoro
tBepaoro Bemecrea. MS: 471 ES+ (C23H30N6Os).
Ipome:xxyrounoe coexunenue 122 3-((4R,85)-5-(6enzunokcn)-1-mermn-6-okco-4,5,6,8-
terparuapo- 1 H-4,7-meranonupasono|3,4-e][ 1,3 |anazenun-8-mn)-4-metun-4H-1,2 4-
okcanuasuH-5(6H)-on (30 mr, Bbxon 17,9%) nonydeH B Buae OENOro TBEPIOTO BEILECTBA.
MS: 397 ES+ (C19H20N6O4).

Cxema 22
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NaH, mpem-6yTtmt 2-0poM-2-MeTHII- 1o) \
~ J,,l’ ™ nponaroar, IM®A "N N-N o

O)_N‘osn Crams 1 Nl N, o)_N‘OBn

IIpom. coen.12 IIpom. coen.123 IIpom. coen.124

IIpomexxyTounoe coennnenue 123 u Ilpomexyrounoe coenunenne 124

[00215]  7pem-Gytun 2-((((£)~((4R,8S)-5-(6ensunokcn)- 1 -metun-6-okco-4,5,6,8-
terparunpo-1/-4,7-meranonupaszono| 3,4-e][ 1,3 Jauazenun-8-
W1)(METHIIAMHUHO )METHJIEH )aMUHO JOKCH )-2-MeTminpornanoat (IlpomexkyTouHoe coennHeHHe
123) u 3-((4R,8S)-5-(6ensunokcu)-1-metun-6-okco-4,5,6,8-rerparunpo-1H-4,7-
Metanonupaszono[3,4-e][ 1,3 | anazenun-8-mn)-4,6,6-rpumerun-4H-1,2,4-oxkcanuazuna-5(6H)-
oH (ITpomexkyTouHOe coequHeHHe 124) CHHTE3UPOBAIIH, CIIEYSI TEM XK€ YCIOBUSIM PEaKLHH,
koTopble mnpuseneHbl 1y Ilpomexkyrounoro coeaunenuss 121 u IlpomeskyTodyHoro
coequHenusi 122 Ha cxeme 21, cragmsa 1, ¢ ucnomp3oBaHueM mpem-Oytun 2-Opom-2-

METUJIIIPOIIaHOAaTaA.

Cxema 23

HATU, ocu. XyHura, mpemn-

)()OH 0 o
OyTwi (2-aMHHOITHIT)KapOamMat
o HO)H Y THIL ( JKap \|/0TN\/\N)S PAIC, Hy,
0 H
o]
Y
N

MeOH

Wy TOK XM o\ AMOA N
|I’ S \) j\‘ N"'\{ j\‘ N"’\{
N Cramasn 1 \N Y Cranus 2 \N . N Cragus 3
N N
N
IIpom. coen.126
IIpom. coen.121 IIpom. coen.125
g i oN i HoNe A~ )OS
%OTN\/\N& SO3-mmp., \~/ g \/\H)H N .
[oN
) H Oy Ny PEATE o) Oy \—n T®K, IXM NN
H A \NJ"" 9 \N)"" X
NT Crammsn 4 B Cramna 5 Bl
H N N )_N
}—N N
N, X d 0S0sH
d oH o 0SO03H 3
IIpom. coex.127 Ipom. coen.128 Hpamep 58

IIpomesxxkyTouHoe coenuHenue 125
[00216] K pactBopy mpem-0ytun 2-((((Z2)-((4R,8S)-5-(6en3unokcn)-1-meTnn-6-okco-
4,5,6,8-rerparunpo-1H-4,7-meranonupasono| 3,4-e][ 1,3 | nnazenun-8-
wi1)(METHIIAMUHO )MeTHJIeH JaMuHO Jokcn Jarierata (Ilpome:kyTounoe coexuHenme 121, 100

mr, 0,21 mmonb) B IXM (3 M) nobasssmn TOK (0,81 mu, 10,63 mmors). Peakunonnyro cMech
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nepemMelnBaiy IPU KOMHATHON Temmeparype B TedeHue 2 4yacos. TOK ypamsmm c
nonyuenueM 2-((((Z)-((4R,8S)-5-(0en3unokcn)-1-mernn-6-okco-4,5,6,8-rerparuapo-1/-4,7-
metaHonupaszono| 3,4-e][ 1,3 | nnazenun-8-mi)(MeTHIAMUHO )METHIIEH )aMHHO )OKCH ) YKCY CHOM
kucyioThl (88 mr, Beixoa 99%) B Bune 6enoro tepaoro Bemectsa. MS: 415 ES+ (C19H22NgOs).
IIpomesxxkyTouHoe coenunenue 126

[00217] K pactBopy mnonyuerHoit 2-((((Z2)-((4R,8S)-5-(6en3unokcn)-1-merun-6-okco-
4,5,6,8-rerparunpo-1H-4,7-meranonupasonol 3,4-e][ 1,3 | nuazenun-8-
WT)(METHUJIAMUHO )METUJIEH JAMHHO )JOKCH )YKCYCHOM kucioThl (IIpomexkyTouHoe coeqnHeHHe
125, 30 wmr, 0,07 mmoub) B AM®PA (1,5 mi) nodasysmu HATU (55,1 mr, 0,14 mMoms), mpem-
Oytun (2-amunostun)kapbamar (17,4 mr, 0,11 mmonb) u ocaoBanue Xynura (0,03 mu, 0,14
MMOJIb). PeaklinoHHYI0 CMeCh MepeMelInBaii IpyU KOMHATHOM Temriepatype B TedeHue 30
MHUHYT. J{00aBisiin 3THUIaLeTaT U HACBHILEHHBIN pacTBOP XJIopuaa aMMoHusA. OpraHudeckui
CIIOW OTHENSUIM, CYIIMJIM Haja Oe3BOAHBIM CyJb(paTOM MarHusi U KOHLEHTPHPOBAIU C
NOJIy4€HHEM HEOUUIIEHHOTO MPOAYKTA. YKa3aHHbI HEOUUIEHHBIH MPOAYKT OUYHINAIU MPU
nomotu ¢ii-xpomarorpaduu (0-100% EtOAc/rekcansl) ¢ nonyuenuem mpem-oytun ((Z)-
3-((4R,85)-5-(6en3mnokcn)-1-metnin-6-okco-4,5,6,8-rerparunpo-1H-4,7-
MetaHonupasono|3,4-e][ 1,3 | anazenun-8-mn)-7-okco-5-okca-2,4,8-rpuazanen-3-en-10-
wi)kapbamara (35 wmr, 86,7%) B BuAe Oenoro TBepmoro BemectBa. MS: 557 ES+
(C26H36Ng0).

IIpomesxkyTouHoe coennHenue 127

[00218] PactBop mpem-Oytun ((£)-3-((4R,85)-5-(6enzunokcn)-1-mermn-6-okco-4,5,6,8-
terparuapo- 1 H-4,7-metanonupasono| 3,4-e][ 1,3 |auazenun-8-wmi)-7-okco-5-okca-2,4,8-
Tpuaszanen-3-eH-10-mn)kapbamara (Ilpomexkyrounoe coeannenne 126, 35 mr, 0,06 Mmosb) B
MeOH (3 min) mponyBaiu a30ToM 3 pasa, 3atem podasis 10% Pd/C (13,1 mr, 0,126 MMoub).
PeakunonHy0 cMech MPOAYBAIM a30TOM 3 pasa M 3aTeM IMepeMelnuBaiu B atmocdepe
BOJIOpPOJIA MPH TEMIIEpPaType OKPY’KAaroIlel cpenbl B TeUEHHE 2 4acoB. 3aTeM YKa3aHHYIO
PEAKIMOHHYIO CMeCh (PUIIBTPOBANIN Yepe3 LeIuT. PHIIbTpaT KOHIEHTPUPOBAIH C ITOJTy4YEeHUEM
mpem-0y T ((2)-3-((4R,8S)-5-runpoxkcu- 1 -metmn-6-okco-4,5,6,8-rerparuapo-1H-4,7-
MeTaHonupaszono|3,4-e][ 1,3 | anazenun-8-wmn)-7-okco-5-okca-2,4,8-rpuazanen-3-en-10-
wi)kapbamara (25 mr, 85%) B Buze Oenoro TBepaoro Bemectsa. MS: 467 ES+ (C19H30NgOs).

IIpomesxkyTounoe coenuHenue 128
[00219] K pactBopy mpem-Oytun ((£)-3-((4R,8S)-5-runpokcu-1-mernn-6-okco-4,5,6,8-

terparuapo-1H-4,7-metanonupasono| 3,4-e][ 1,3 |auazenun-8-mi)-7-okco-5-okca-2,4,8-

Tpuaszanen-3-eH-10-mn)kapbamara (IlpomexkyTrounoe coeannenne 127, 25 mr, 0,05 mmosb) B
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nupuanHe (2 M) MpU KOMHATHOHM Temreparype A00aBIsUIM KOMIUIEKC TPHOKCHAA CEpPhbI C
nupuanHoM (25,6 mr, 0,16 MMonb). PeakIMOHHYIO CMeCh IepeMENTNBAIIN B TEUEHHE O 4acoB,
3aTeM KOHLEHTPUPOBAIM IPH MOHWKEHHOM [aBJIEHHH C TMOJYYEHHEM HEOUHIIEHHOTO
NpoAyKTa. YKa3aHHBIA MaTepuas OYHINAIN MPH MOMOINU Xpomarorpaduu ¢ oOpalneHHON
dazoii (Sepabeads, ACN/Boma 0-50%) c mnomyuenuem (4R,8S)-8-((2)-N"-(2-((2-((mpem-
OyTOKCHKapOOHMT)aMHUHO )3THIT)JaMUHO )-2-OKCO3TOKCH )-N-MeTHiIKapOaMUMUAOW )- | -MeTHJI-
6-0kco-4,8-nurunpo-1H-4,7-meranonupasono| 3,4-¢][ 1,3 Jnuazenun-5(6H)-un
ruapocynbpara (20 mr, 68,2%) B Bume Oemoro TBepmoro BemectBa. MS: 545 ES-
(C19H30NgOsS)

IIpumep S8
0]
H
N AN
ON NN
~N N J//,_ NS
H N
N\
o 0SO4H
[00220] K  nepememmBaeMOMy  pacTBOPY (4R,8S)-8-((2)-N"-(2-((2-((mpem-

OyTOKCHUKapOOHHJT)aMUHO )3THIT )aMHUHO )-2-0KCOITOKCH )-N-MeTHiIKapOaMUMUAOU )- | -MeTHJI-
6-0kco-4,8-nurunpo-1H-4,7-meranonupasono| 3,4-¢][ 1,3 |nuazenun-S(6H)-un
ruapocynbpara (Ilpome:xkyrounoe coeaunenne 128, 20 mr, 0,04 mmons) B IXM (2 M) nipu
koMHaTHOH Temmepatype nobdasmsuim TOK (0,14 mn, 1,83 mmoinb). PeakmoHHY cMech
nepeMeInnBaiy NP KOMHATHON TeMrnepatype B TedeHue 30 MuHyT. PacTBopuTens yaansm ¢
MOJIy4€HHEM HEOUYHIIEHHOTO MPOAYKTA, KOTOPbIH OYHINAIH MPU MTOMOIIH XpoMaTorpaduu ¢
oOpamenHoit ¢asoii (Sepabeads, ACN/Bona 0-50%) ¢ monyuenuem (4R,8S)-8-((2)-N'-(2-((2-
AMHHO3THUJI)aMUHO)-2-0KCO3TOKCH )-N-MeTrikapoaMuMuionn)- 1 -meti-6-okco-4,8-
nuruapo- 1 H-4,7-metanonupaszono| 3,4-e][ 1,3 | nuazenun-5(6H)-un rugpocynbdara (10 wmr,
55,1%) B Buze 6enoro Tepaoro semectsa. MS: 447 ES+ (C14H2:N307S) 'H SIMP (300 MI 1,
JIMCO-ds) &: 2,82 (m, 2H); 3,01 (m, 3H); 3,31 (m, 2H); 3,58 (s, 3H); 4,14 (m 2H); 4,70 (m,
1H); 5,52 (s, 1H); 6,37 (m, 1H); 7,25 (m, 2H); 7,31 (s, 1H); 7,60 (m, 2H); 7,92 (m, 1H).
AHAJTMTHYECKHE TaHHbIE [1JIsl 10NOJTHUTEIbHBIX IPHMEPOB
[00221] Bce coenunenuss B TaGamume 4 ObulM CHHTE3UPOBAHBI B COOTBETCTBHH C

ONnuCaHHbBIMH BBIIIIE BSaHMOHeﬁCTBHﬂMH 501051 C HUCIIOJIBb30BAHUEM AHAJIOTHYHBIX
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B3aUMOJIEHICTBHH, XOPOIIO HM3BECTHBIX CIELHUAINCTy B MAHHOW obOmacTh TexHUKH. Bce

COCAUHCHUA ObLIH BBIACJICHBI KaK PAIEMUYICCKUE TPAHC-.

Taoauna 4

IIpumep
Ne

CrpykTypa

PacuerH.
MM

MS

1H JAMP

59

0
HZN\/\/\N)S
H
)

474.49
(Ci16HasN
8O07S)

ES-
473

(300 MI'w,
D20)o: 1,61
(m, 4H); 3,03
(m, 2H); 3,11
(s, 3H); 3,27
(m, 2H); 3,47
-3,71 (m,
5H); 4,38 (s,
2H); 4,95 (m,
1H); 5,74 (s,
1H); 7,63 (s,
1H)

60

532,53
(CisH2sN
809S)

ES-
531

(300 MTI'L,
D»0) 6: 1,32 -
1,63 (m, 4H);
1,93 (m, 2H);
3,13 (s, 3H);
3,23 (m, 2H);
3,50 - 3,65
(m, SH); 3,84
(m, 1H); 4,38
(m, 2H); 4,98
(m, 1H); 5,74
(s, 1H); 7,65
(s, 1H)

61

458.45
(C1sH2N
807S)

ES+
457

(300 MI'w,
D»0) 6: 3,13
(s, 3H); 3,45 -
3,84 (m, SH);
3,91-434
(m, SH); 4,40
(m, 2H); 4,95
(m, 1H); 5,76
(s, 1H); 7,66
(s, 1H)

Cxema 24
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)(OJOS PdrC, HZ,/ROJOS )(O)Olﬁ Ho)o%

S03.Py,
(0N N\ N 3.FY.

O\ MeOH N o, N\ O NN

NONN ——— \' Y SO3-mp., j‘ N\"\' TFA, DCM s
\NJI"' ﬁj step 1 H ) OUPHIHH \” ""K\Y TOK, XM H -
N : N
H N
N J— C 2 ] C 3 )
C 1 N, Taaas N TaausA N,
) N, A Y OH o "0S0;H g OSO;H
o] OBn
Int-121 Int-129 Int-130 Example 62
Ipom. coen.121 Ipom. coen.129 IIpom. coex.130 Ipamep 62

IIpomesxkyTounoe coenunenue 129

[00222]  PactBOp mpem-6ytun 2-((((Z)-((4R,85)-5-(6enzunokcn)-1-merun-6-okco-4,5,6,8-
terparunpo-1/H-4,7-meranonupaszono| 3,4-e][ 1,3 Jnnazenun-8-

wi1)(METHIIaMHUHO )MeTHJIeH JaMuHO JokcH )arierata (IlpomeskyTrounoe coequnenue 121, 30 mr,
0,0638 mmonb) B MeOH (3 mu) npopysanu azorom 3 pasza u nobasmsimu 10% Pd/C (10 wr,
0,094 Mmmonb). PeaxkIMOHHYIO CMeCh IMPOAYBAJIU a30TOM 3 pa3a U 3aTeM IepeMellnBald B
arMocepe BoOpoda MpH TeMIepaType OKPY’Karollel cpelbl B T€UeHHE 2 4YacoB. 3aTeM
YKa3aHHYIO PEAKLMOHHYIO CMeCh (DHIbTPOBAIN Yepe3 HeauT. PuibTpaT KOHLEHTPUPOBAIH C
nojiyueHuemM pacteopa mpem-0ytun 2-((((£)-((4R,8S)-5-runpokcu-1-metun-6-okco-4,5,6,8-
terparuapo-1H-4,7-meranonupasono| 3,4-e][ 1,3 |nuazenun-8-

WT)(METUIAMUHO))METUJIEH )JaMHHO )OKCH )atietata (23 wmr, 94,8%) B Bunme Oenoro TBepaoro

BemectBa. MS: 381 ES+ (Ci16H24N6Os).

IIpomesxkyTouHoe coenuHenue 130

[00223] K pactBopy mpem-0ytun 2-((((£)-((4R,8S)-5-runpokcu- 1-merun-6-okco-4,5,6,8-
terparunpo-1H-4,7-meranonupaszono| 3,4-e][ 1,3 |anazenun-8-

wi1)(MeTHIIaMUHO )MeTHJIeH JaMuHO JokcH )arierata (IlpomeskyTrounoe coequnenue 129, 23 wmr,
0,0605 mmosnb) B mupunuHe (1 M) mpu KOMHATHOH Temmeparype IOOaBIsLIM KOMILIEKC
Tpuokcuaa cepel ¢ mwmpuguHoM (28,87 wr, 0,181 wmmonb). PeakuumoHHyr cMmech
nepeMeruBaId B TeUeHHe 16 4acoB, 3aTeM KOHLEHTPUPOBAJN MPU OHUKEHHOM JaBJIEHUH C
MOJIy4€HHEM HEOUYHUINEHHOTO MPOAYKTA. Y Ka3aHHBIN HEOUHINEHHBIN MPOAYKT OUUIIAIH MPU
noMmomn xpomarorpadpun ¢ oOpamenHoit ¢a3oit (Sepabeads, ACN/Boma 0-50%) c
nonyuenueM  mpem-oytun  2-((((£)-((4R,8S)-1-metnin-6-okco-5-(cynbdookcn)-4,5,6,8-
terparunpo-1/-4,7-meranonupaszono| 3,4-e][ 1,3 Janazenun-8-

WT)(METHIIAMHUHO))METUJIEH )JaMHHO JoKcHh ))anetata (18 wmr, 58,2%) B Bunme Oenoro TBepaoro

BemtectBa. MS: 459 ES- (C1sH24N6OsS).

IIpumep 62
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[00224] K nepememuBaemomy pactBopy mpem-0ytun 2-((((£)-((4R,8S)-1-merun-6-okco-
5-(cyabpdookcn)-4,5,6,8-terparunpo-1H-4,7-meranonupazono| 3,4-e][ 1,3 | anazenun-8-
wi1)(METHIIaMHUHO )METHIIeH JaMuHO JokcH )arietata (IlpomeskyTrounoe coequnenue 130, 14 mr,

5 0,030 mmonb) B IXM (3 mi) mpu koMHaTHOH Temneparype nodasmsin TOK (0,12 mn, 1,52
MMOJIb). PeakIiMOHHYI0 CMech NepeMelMBaId NPU KOMHATHOH TeMmmepaType B TeueHue 2
4qacoB. PacTBopurens yaansnM ¢ MOJy4YeHHEM HEOUHIIEHHOTrO IMPOAYKTAa, KOTOPBIM 3aTeMm
pacTBOpsuid B Boze (2 MJI) M DIIFOMPOBAJIM yepe3 KapTpumk ¢ Na -hopMoii HOHOOOMEHHOM
cmonbl Dowex® 50WX8 ¢ Bomoit B kauecTBe aimoeHTa. Ppaxuuy, copepskaiue mpoaykT,

10  oOBenUHSIN U JHOPUIN3UPOBAIIH C MOJNyYeHHEM OeI0BaTOro TBEPAOro BeuecTsa. 1Bepaoe
BEIIECTBO OUMINAIM NpU TOMoImM Xpomarorpaduu ¢ oOpameHHoil ¢asoit (Sepabeads,
ACN/Boma 0-50%) ¢ monyuenueM HatpueBoit conu 2-((((£2)- ((4R,8S)-1-merun-6-okco-5-
(cynbdookcu)-4,5,6,8-retparunpo-1H-4,7-meranonupaszono| 3,4-¢][ 1,3 | nnazenun-8-
WT)(METHUIIAMUHO )METUJICH JAMHHO JOKCH )YKCYCHOM KucsoThl (2,0 mr, 13,8%) B BHae Oenoro

15 TtBepmoro BemecTsa. MS: 405 ES+ (C12H1sN6OsS) H AMP (300 MI', D>0) §: 3,13 (s, 3H);
3,60 (m, 2H); 3,67 (s, 3H); 4,27 (m, 2H); 4,98 (m, 1H); 5,73 (s, 1H); 7,63 (s, 1H).

IIpumep 63

o "OSO;H

[00225] IIpumep 63 cuHTE3UPOBANH, CIEAYSI TEM K€ YCIOBUSM PEAKLUU, YTO U B IpHUMepe
20 62, c¢ wucnonb3oBanuem mpem-Oytun 2-((((£)-((4R,85)-5-(6enzunokcn)-1-meTmn-6-okco-

4,5,6,8-rerparunpo-1H-4,7-meranonupasono| 3,4-e][ 1,3 | nuazenun-8-
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WT)(METHIIAMHUHO )METUJIEH JAMHHO )OKCH )-2-METHIIIIPONIaHOAaTa (ITpomexkyTOUHOE
coenunenue 123) B kauectse cybcrpata B cxeme 24, craaust 1. MS 433 (C14H0N6OsS) 'H
SAMP (300 MTI'g, D20) 6: 1,38 (m, 6H); 3,05 (s, 3H); 3,10 (m, 5H); 4,93 (m, 1H); 5,68 (s, 1H);
7,59 (s, 1H); 8,10 (m, 0,6H); 8,61 (m, 0,3H); 880 (m, 0,6H) CoorHomeHue

coeqnrenue/mupuau (1:0,3).

Cxema 25
O. AN O. AN
O\N \N—N N N-N N N-‘|\\l
J/i | N Pd/C, H,, U, A SO3-map., J. S
07PN TN MeOH 07 N7 npuH - N
N —— N — N
N Cramasa 1 )_N\ Cramna 2 N\
O) ‘0B o OH O OSOzH
Hpom. coen.122 Hpom. coen.131 Hpamep 64

IIpome:xxyTouHoe coennHenue 131
[00226] PactBop  3-((4R,85)-5-(6enszmnokcu)-1-metnin-6-okco-4,5,6,8-rerparunpo-1H-
4,7-metanonupasono|3,4-e][ 1,3 |nuazenun-8-un)-4-merun-4H-1,2 4-okcaguazun-5(6H)-ona
(ITpome:xxyTounoe coequHenue 122, 30 mr, 0,0757 mmons) B MeOH (3 mut) mpoayBaiu
a30ToM 3 pasa, 3atem pobasnsuin 10% Pd/C (8,05 mr, 0,0076 mmoinb). PeaklMOHHYIO cMeCh
NPOAYBAJIU a30TOM 3 pasa U 3aTeM MepeMelInBaId B aTMOC(epe BOIOPOa PU TEMITepaType
OKpYy’Karomel cpeapl B TEUYEHHWE 2 YacoB.  3aTeM YKa3aHHYK pPEaKLHOHHYK) CMeCh
¢unbTpoBanM uepe3 ueaut. DUIBTPAT KOHIEHTpUpoBa M ¢ monydeHueM 3-((4R,8S)-5-
THIPOKCHU- | -MeTrn-6-0kco-4,5,6,8-terparunpo-1H-4,7-meranonupasono| 3,4-
e][1,3]nnazenun-8-mn)-4-metun-4H-1,2,4-okcannasun-5(6H)-ona (20 wmr, 86,3%) B BUzE
oenoro TBepaoro Bemectsa. MS: 307 ES+ (C12H14N6O4).

IIpumep 64

o "OSO;H

[00227] K pactBopy 3-((4R,8S)-5-runpokcu-1-merun-6-okco-4,5,6,8-rerparuapo-1H-4,7-
mMetaHonupas3ono|3,4-e][ 1,3 | anazenun-8-wmn)-4-merun-4H-1,2,4-oxkcanuasua-5(6H)-oHa

(ITpome:xxyTounoe coeamnenne 131, 20 wmr, 0,0653 mmonb) B mupumguHe (2 M) mpu
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KOMHATHOH TeMIiepatype A00aBIsUIM KOMIUIEKC TPHOKCHAA cepbl ¢ mupunuHoM (31,18 mr,
0,196 wmmonb). PeaknnoOHHYIO CMech TMepeMEIlnBajId B TEYEHHE 3 YacoB, 3aTeM
KOHLIEHTPUPOBAJIM TPH MOHMKEHHOM JABJICHHH C TOJYYEHHEM HEOUHIIEHHOTO MPOIYKTa.
VYKa3aHHBI MaTepuall OYMINAIM TPU NOMOINM Xpomarorpaduu ¢ oOpaieHHOH ¢a3oi
(Sepabeads, ACN/Boma 0-50%) c momyuenuem ((4R,8S)-1-mernn-8-(4-meTmn-5-okco-5,6-
nurunapo-4H-1,2,4-oxkcanuazun-3-mi)-6-okco-4,8-qurunpo-1 H-4,7-meranonupasono| 3,4-
e][1,3]nnazenun-5(6H)-un) rugpocyibdara (15 wmr, 56,5%) B Buae Oemoro TBEpAOrO
Bemectsa. MS: 387 ES+ (C12H1sN6O7S) 'H AMP (300 MI'y, D,0) &: 3,45 - 3,57 (m, 4H); 3,61
- 3,78 (m, 4H); 4,41 - 4,69 (m, 2H); 4,99 (m, 1H); 6,02 (s, 1H); 7,69 (s, 1H); 8,08 (m, 1,4H);
8,64 (m, 0,7H); 8,79 (m, 1,4H) CoorHomenue coenqunenue/mupuan (1:0,7).

IIpumep 65
< AN
ON NN
b A
07 NT
| N
N\
O OSO3H

[00228] IIpumep 6S CHUHTE3UpPOBAIM, CleAys TEM K€ YCIOBUSIM pPEaKLUH, KOTOPbIE
npuBenenbl s [pumepa 64, ¢ ucnonbs3oBanueM 3-((4R,8S)-5-(0ensunokcu)-1-meTu-6-
okco0-4,5,6,8-rerparuapo-1H-4,7-mertanonupaszono[3,4-e][ 1,3 ] nuazenun-8-mn)-4,6,6-
tpumetmi-4H-1,2,4-oxcanuazun-5(6H)-ona (IlpomexkyTounoe coennnenue 124) B kauecTse
cybcrpara B cxeme 25, cranus 1. MS: 415 (C14H1sN6O-S) 'H SIMP (300 MI'u, D;0) §: §: 1,41
(s, 3H); 1,52 (s, 3H); 3,53 (m, 4H); 3,73 (m, 4H); 5,02 (m, 1H); 6,02 (s, 1H); 7,69 (s, 1H); 8,10
(m, 2H); 8,67 (m, 1H); 8,80 (m, 2H) CootHotenue coenunenue/mupunut (1:1).

Cxema 26

HO., N\ o N N
N N N o N O-N N—N
I, Y Tpudocren, o= N, A Pd/C, Hy, N  N-N SO3-mmp., o ) 3
Sy AN - . N7 MeOH 0=<NJ,.,_ )  mmpmumm N7
H N | !
N

/
//L—N TEA XM O//L_ Cramnsn 2 N Cranas 3 //l-—N

o ‘OBn Crammsa 1 J "oH Io) \OSO3H

- . ]
N\
OBn

IIpom. coen.12 . .
p 11 Ipom. coexn.132 IIpom. coen.133 Tpumep 66

IIpomesxkyTouHoe coenuHenue 132
[00229] K mnepememuBaemomy pactBopy (4R,8S,Z)-5-(6ensunokcu)-N -runpokcu-N, 1-

nuMeTun-6-okco-4,5,6,8-rerparuapo- 1 H-4,7-meranonupaszono| 3,4-¢][ 1,3 Jnuazenus-8-
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kapookcumunamua (Ilpomexyrounoe coenunenne 12, 50 mr, 0,143 mmorns) B IXM (25 M)
npu temnepatype 0 °C nodasmsiin ocHoBanue Xynura (0,029 mu, 0,168 mmonp). 3arem mo
KarusiM 1o0asJsutu pacteop Tpugocrena (20,8 mr, 0,701 mmons) B IXM (15 mu). ITocne sToro
n00aBJIeHUs] PEAKLIMOHHYI0 CMECh HAarpeBaJi 10 KOMHATHOHN TEMIIEpaTyphl U MePEeMEIINBaIN
npu KOMHATHOW Temneparype B TedeHue 30 wmuHyT. Peakumro paszbasmsmm JIXM.
Opranudeckuil CON OTHENANH, MPOMBIBATIH BONOH, PaccoJiOM, CYIIWIM Hajd O€3BOIHBIM
cyiabpaTroM MarHus W KOHLIEHTPUPOBAJIM C IMIOJNYYEHHEM HEOUHIIEHHOrO MPOIYKTA.
Yka3aHHBI HEOUHIICHHBIN MPONYKT OYUIIAIHN Tpu nomoutu (umi-xpomarorpaduu (0-100%
EtOAc/rexcansl) ¢ momyueHuem  3-((4R,8S)-5-(6ensunokcn)-1-metun-6-okco-4,5,6,8-
terparuapo-1H-4,7-meranonupazono| 3,4-e][ 1,3 |anazenun-8-mn)-4-metmn-1,2,4-
okcanunazon-5(4H)-ona (30 mr, 55,9%) B Bume Genoro TBepnoro Bemecta. MS: 383 ES+
(C18H18N6O4).

IIpomexxyTouHoe coennHeHue 133
[00230] PactBop  3-((4R,85)-5-(6ensmnokcu)-1-metuin-6-okco-4,5,6,8-rerparunpo-1H-
4,7-metanonupasono|3,4-e][ 1,3 | nuazenun-8-un)-4-metun-1,2,4-oxcaguaszon-5(4H)-oxa
(ITpome:xyTounoe coenunenue 132, 15 mr, 0,0392 mmonp) B MeTaHoj€e (3 M) IPOAYBAJU
azotoM 3 paza u npobasiusuiu 10% Pd/C (4,17 wmr, 0,0039 mmonb). PeakunoHHYIO CMeCh
MPOYBAJIU a30TOM 3 pasa U 3aTeM MepeMelInBaIi B aTMOc(epe BOIOPOIa PU TEMITepaType
OKpY’Karomen cpenbl B TEYCHHE 2 YacOB. YKA3aHHYI0 PEAKLHUOHHYIO CMECh (PUIIBTPOBAIH
yepe3 uenut. PuibTpaT KOHIEeHTpUupoBaiu ¢ nonyueHueM 3-((4R,8S)-5-runpokcu-1-mermi-
6-0kc0-4,5,6,8-rerparunpo-1H-4,7-meranonupasono[3,4-e][ 1,3 | nuazenun-8-wmi)-4-MeTHI-
1,2,4-okcanuazon-5(4H)-oua (8 mr, 69,8%) B BUne Oesoro TBepaoro BemecTsa. MS: 293 ES+
(C11H12N6O4).
IIpumep 66

O-N  N-N

O:’_(NJ/,,, G

PN

o//l_N‘oso3H
[00231] K pactBopy 3-((4R,8S)-5-runpokcu-1-merun-6-okco-4,5,6,8-rerparunpo-1H-4,7-
metanonupas3ono|3,4-e][ 1,3 | nnazenun-8-mn)-4-merun-1,2 4-okcaguazon-5(4H)-ona (8 wr,
0,027 mmonb) B iupuauHe (2 MiT) 10OABIISITH KOMIUIEKC TPHOKCHAA CePbI ¢ MUPpUAUHOM (43,57

mr, 0,27 MMoinb). PeakMOHHYI0 CMeCh MepeMelINBAIM MPU KOMHATHOW TeMIepaType B

TedueHHe 16 4YacoB, 3aTeM KOHLUEHTPUPOBAIW NPHU INOHWXKEHHOM JaBieHUH. Marepuan
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pactupamn ¢ JIXM wum TBepable BemecrBa yaamsuid  (uiasTpoBaHueM. PuibTpar
KOHLIEHTPUPOBAJIU C MOJYYEHHEM HEOUYUILEHHOTO MPOAYKTA. YKa3aHHbIA HEOUMIIECHHBIN
NPOAYKT OUMINAIM TpH ToMOoImM Xpomarorpadpum ¢ oOpameHHoit ¢aszoit (Sepabeads,
ACN/Boma 0-50%) ¢ nonyuenunem ((4R,8S)-1-metmi-8-(4-metun-5-okco-4,5-qurunpo-1,2,4-
OKCaana3ofi-3-mi)-6-okco-4,8-nuruapo-1H-4,7-meranonupaszonol 3,4-¢e][ 1,3 | nnazenun-

5(6H)-nn rugpocynbgara (5 mr, 41,7%) B Buge 6enoro tBepaoro Bemectsa. MS: 371 ES-
(C11H12N607S) 'H SAMP (300 MI', D>0) &: 3,41 (m, 1H); 3,51 (s, 3H); 3,67 (m, 1H); 3,72 (s,
3H); 5,01 (m, 1H); 6,15 (s, 1H); 7,71 (s, 1H); 8,09 (m, 4H); 8,66 (m, 2H); 8,79 (m, 4H)

CoorHoenne coennnenne/mupuaut (1:2)

Cxema 27

BocHN BocHN
MsCI

_—

TEA, XM

OH Cramus 1 OMs
Ipom. coen.134

IIpomesxkyTouHoe coenuHenue 134

[00232] K mepememiBaeMoMy pacTtBopy mpem-0yTun (4-ruapokcudytin)kapdamara (1,4
r, 7,4 mmonb) B JIXM (50 mu) mpu temneparype 0 ° C nobasisuiu TEA (2,04 mi1, 14,6 Mmoub).
ITo xammsim noOaBns MeTaHcysbponumxaopun (0,69 mna, 8,88 mmonb). Ilocne 3Toro
n00aBJIeHUs] PEAKLIMOHHYI0 CMECh HArpeBaJld 10 KOMHATHOH TeMIIEpaTypbl U MePEeMEIINBaIH
NPU KOMHATHOHW TeMriepatype B TeueHue 3 yacoB. Jlobasmsmu JIXM. OpraHudeckuii ciou
npombiBau pasdasieHHbIM pactBopoM HCI, BomoH, paccosioMm, cymwim Haj Oe3BOIHBIM
CyJib(haTOM HATPUS U KOHIIEHTPUPOBaAIH ¢ nojydeHreM [IpomesxkyTounoro coexnnenus 134
4-((mpem-6yToxkcukapboHmn)amMuHo )oyTHMeTancyibponara (1,8 r, Berxox 91%) B BUAE
xenroro macia. 'H SIMP (300 MI', IMCO-ds) &: 1,30 (s, 9H); 1,40 - 1,50 (m, 2H); 1,60 -
1,70 (m, 2H); 2,92 (m, 2H), 3,15 (s, 3 H); 4,25 (m, 2H); 6,79 (m, 1H).

Cxema 28
BocHN BocHN
MsCI
OH  TEA mwu OMs
Cramsa 1 IIpom. coen.135
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IIpomesxkyTouHoe coenunenue 135
[00233]  2-((mpem-OyTOoKCHKapOOHWII)aMHHO )3 THIIMETAHCY I OHAT CHUHTE3UPOBAJIH,
cienysl MOCAENOBATENIbHOCTU PEaKLMK, aHAJIOTMYHON npuseneHHON 11 IIpomeskyTouHoro
coennHeHusi 134, ¢ ucnonb3oBaHUEM TPeT-OyTHI (2-TUAPOKCHITHII)KapOamara B KadecTBE
cyberpara. 'H SAMP (300 MI'y, JIMCO-ds) 6: 1,39 (s, 9H); 3,15 (s, 3 H); 3,35 (m, 2H); 4,25
(m, 2H); 7,12 (m, 1H).

Cxema 29

N TBSO  \

—N TBSO. N\
JN N \ Aueranbaernga TBSO\N \N—N Pd/C, Ha, IN N—I\{ SO3-mmp., o l/,, ~ \
NC” Y oxcum, InCly Oﬁ) (tﬁ MeOH, EtOAc Oﬁ)”'. N TP )
) —_— NH, N
N Tomyon NH, N 2
step 3
N step 1 NHz N step 2 2 N P N

o) OBn N, o “OH

o] "0S0zH

Int-110 Int-136 Int-137 Int-138

~

\N"N

TBAT |N \
—_— Oﬁ)/"' X
step 4 NH, N
N\
o 0SOzH

Example 67

IIpomesxxkyTouHoe coenuHenue 136

[00234] K  nepememmBaemMomy  pactBopy  ((4R,8S,7)-5-(6enzunokcu)-N-((mpem-
Oy THIIAMMETUIICHITHIT )OKCH )- | -MeTn1-6-0kco-4,5,6,8-terparunpo-1H-4,7-
MeTaHonupas3ono|3,4-e][ 1,3 | anazenun-8-kapOuMuaOMIIIMAHU A (ITpome:xkyToUuHOE
coenunenue 110, 100 mr, 0,214 mmodb) B Tostyose (S5 mut) 100aBIsUTH alleTalibIeriuia OKCHM
(101,3 mr, 1,71 mmons) u InCls (47,4 mr, 0,214 mmons). TlonydeHHYO cMeCh HarpeBajIu Mpu
temrieparype 60°C B TeueHue 8 4acoB. 3aTeM YKa3aHHYI PEAKIMOHHYI) CMeCh OXJIasKAau
10 KOMHAaTHOH TemmepaTypbl. K peakinuOHHON cMecu A00aBISsIA HACBHIIEHHBIA PaCcTBOP
XJopuaa aMMOHMsA U STHianerart. OpraHu4eckwil CJIOH OTHENSUIH, MPOMBIBAIH BOJAOM,
paccoyioM, CyIIMINA HaJ O€3BOAHBIM CYJIb(AaTOM MarHusl U KOHLEHTPHUPOBAIH C MOJNyYEHHEM
HEOYHIIEHHOTO MPONYKTA. Y Ka3aHHBIH HEOUHIIEHHBIN MPOIYKT OUHIIAN PU MTOMOIIH (I3~
xpomatorpadun (0-100% EtOAc B rekcanax) ¢ nonydenuem (£)-2-((4R,8S)-5-(0ensmnokcn)-
1-meTn1-6-0kc0-4,5,6,8-Terparunpo-1H-4, 7-meranonupazono| 3,4-¢][ 1,3 | nnazenun-8-m)-2-
(((mpem-0y THAIMMETHIICHITIIT ) OKCH )UMHHO )alieTamuna (32 mr, Beixon, 30,8%) B Buae 6enoro

tBepaoro Bemectsa. MS: 485 ES+ (C23H32N604S1).
IIpomesxxkyTouHoe coenuHenue 137
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[00235] PactBop  (£)-2-((4R,85)-5-(6enszunokcn)-1-mernin-6-okco-4,5,6,8-rerparuapo-
1H-4,7-metanonupaszono|3,4-¢][ 1,3 | anazenun-8-un)-2-(((mpem-

OyTuinuMeTwicuim)okch )umuHo )aetamuna (Ilpomexyrounoe coexmnenue 136, 32 wr,
0,066 mMonb) B sTranerate (5 i) U MetaHose (2,5 M) mpoayBaiu a30TOM 3 pasa, 3aTeM
nobasysn 10% Pd/C (19,02 mr, 0,0198 mMonb). PeakunoHHYIO CMECh MPOAYBAIH a30TOM 3
pasa ¥ 3aTeM IepeMeInBaiy B aTMoc(epe BOIOPOia IPU TEMITEPATYPE OKPYIKAFOIIEH Cperbl
B TeueHue 30 MUHYT. YKa3aHHYIO PEaKLIMOHHYIO CMeCh (PUIIBTPOBAJIH Uepes3 1eaur. Punbrpar
KOHLIEHTpUpPOBAIU ¢ monydeHueM (Z£)-2-(((mpem-OyTUAIUMETHIICHUIINIT)OKCH )UMHHO)-2-
((4R,8S)-5-runpokcu-1-merun-6-okco-4,5,6 8-terparunpo-1/-4,7-meranonupaszono| 3,4-
e][1,3]anazenun-8-mn)aneramuna (25 mr, 95,9%) B Bune Oenoro TBepaoro Bemectsa. MS:

395 ES+ (C16H26N6O451).

IIpome:xxyTouHoe coennHeHue 138
[00236] K pactBopy (£)-2-(((mpem-OyTHAIUMETHICUINII)OKCH)UMHIHO)-2-((4R,8S)-5-
THJPOKCH- | -MeTUi-6-0kco-4,5,6 8-terparunpo-1H-4,7-meranonupaszono| 3,4-
e][1,3]anazenun-8-un)aueramuna (Ilpome:xkyrounoe coenunenne 137, 25 mr, 0,063 Mmob)
B nupuauHe (2 mu) no0aBIsUIM KOMIUIEKC TpHOKcHAa cepbl ¢ mupuauaoM (30,3 mr, 0,19
MMOJIb). PeaklMOHHYI0 CMeCh MepeMeIlnBajIi NMPU KOMHATHOH TeMmeparype B TEYeHHE 3
4acoB, 3aT€M KOHLEHTPUPOBAJIU MPHU MOHMWKEHHOM JaBjieHuu. Marepuan pactupanu ¢ XM
U TBEpAbIE BEINECTBA YA (pruibTpoBanueM. PUiIbTpaT KOHIEHTPUPOBAJIH C MOJTyYSHHEM
HEOYHIIEHHOTO MPOAYKTA. YKa3aHHbIH HEOYMIICHHBIH MPOAYKT OYMIIAIH TPH IMOMOIIH
dmm-xpomarorpaduu (0-100% aueron B JIXM) ¢ nonydyeruem (4R,8S)-8-((Z)-2-amuno-1-
(((mpem-0y THATUMETHIICHITIIT ) OKCUUMHHO )-2-OKCO3THII- | -MeThI1-6-0KCc0-4,8-nurunpo- 1 H-
4,7-metanonupazono| 3,4-e][ 1,3 | anazenun-5(6H)-un ruapocynbdara (20 mr, 66,5 %) B BUzAE
oenoro TBepaoro BemectBa. MS: 473 ES- (C16H2sN6O7SiS).
IIpumep 67
HOL,  Nyen
oM A
NH, N
N\
o OSO5H

[00237] K nepeMeLInBaeMOMy pacTBopy (4R, 8S)-8-((2)-2-amuno-1-(((mpem-
Oy THIIAMMETHUIICHITAIT ) OKCHIMHHO )-2-OKCO3THJI- | -MeTHI-6-0kc0-4,8-nurunpo-1H-4,7-
meranonupaszono| 3,4-e][ 1,3 nuazenun-5(6H)-un rugpocyibdara (ITpome:xxyTOUHOE

coenunenue 138, 20 mr, 0,042 mmonp) B AXM (5 mi) pobasnsmm TBAT (27,3 wr, 0,051
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MMOJIb). PeaklinOHHYI0 CMeCh MepeMelInBaliIi NpU KOMHATHOH Temriepatype B TedeHue 30
MuHyT. PactBopurens ypamsimu. IlonmydeHHOe TBepAoe BEIECTBO OYMILIANM MPU MOMOIIH
¢mu-xpomarorpaduu (0-100% auneron B AXM) ¢ monyduernem (4R,8S)-8-((2)-2-amuno-1-

(TUOPOKCUUMUHO )-2-0KCO3TUII- | -MeTHI-6-0kc0-4, 8- nuruapo- 1 H-4,7-meranonupa3zono| 3,4-

5 e][l,3]anazenun-5(6H)-unruapocynbgara B Buae coiu rerpadyrunamMmmonus (14 mr, 71,1) %)
MS: 359 ES- (Ci10H12N6O7S) 'H IMP (300 MI'y, AIMCO-ds) &: 0,94 (m, 10H); 1,30 (m, 7H);
1,58 (m, 7H); 3,04 - 3,40 (m, 9H); 3,56 (s, 3H); 4,70 (m, 1H); 5,47 (s, 1H); 7,36 (s, 1H); 7,79
(m, 2H); 11,86 (s, 1H) CootHomenue coenunenne/rerpadytuaammonnii (1:0,9).

Cxema 30
BocHN
BocHN BocHN
Tpom. coe.134 TE®/H,0
© HNN . O NN ioH THF/Hé ijzr\“olt??
Int 124 i . A
~o I"" _Crammsal . \O)Il"’ X p —Cramusi2 » Crama3 e} N—f\{
N step 1 N step 2 N step 3 TBSO\NJ e N
lal N‘nnn g N H [?]
Tpom. coen.79 Tpon. coex.139 IlpoM coen.140 Ipom. coex,141
Int-79 Int-139 Int-140 Int-141
BochN BocHN
BocHN
XM SO3-mmp.,
1. 11,0, 1EA Pd/C, H,, UPUINH
D?M . TBSO. N EtOAc, MeOH on e TBSO.
CTaum[4 7_ | N~ ___Cramuas TBSO. N N Cranus 6 ! N N—N
SN N/ - . " D - ~\ L, )
step 4 i step 5 ~N step 6 H
i i r}l ™~
Ipom. coen.142 in Hpomi. coen.l4§_. Ipom. coen.144 30,H
Int-142 Int-143 Int-144
HF-mmp., BocHN N
EtOAc, TT'®
H--pyr XM
_Cramma 7 N-N _CTalmﬂS . HO.
tep 7 | \ NN
step ~N / N step 8 “\ L N
N Ho
) N oo N
TIpom. coex. 145 ClIpamep 68
10 Int-145 Example 68
IIpomesxkyTouHoe coenuHenue 139
[00238] K mepememmBaemomy pactBopy Merwi ((4R,8S)-5-(0en3unokcn)-6-okco-4,5,6,8-
terparuapo-1H-4,7-meranonupasono|3,4-e][ 1,3 |anaszenun-8-kapbokcunat
(ITpome:xyTounoe coexunenue 79, 700 mr, 2,13 mmons) B JIMPA (8 mi) u nobasnsim 4-
15  ((mpem-6yrokcukapOonuia)aMuHO)OyTHiaMeTaHcyIb(poHaT (IIpomexkyTouHOe coeaHHEHHE
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134, 1424 wr, 2,13 mmonb) u Cs2COs3 (4,17 1, 12,8 MMosp). PeakMOHHYIO CMeCh HarpeBau
npu temneparype 80 °C B reuerne 20 MUHYT U OXJIQXKIAJIU A0 KOMHATHOH TeMriepaTypsl. K
YKa3aHHOW pPEaKLMOHHOH cMecH no0aBisid 3TUjanerar u Boxy. OpraHuueckuid Cioi
OTZEJISUTH, TIPOMBIBAJIN BOJOMH, PACCOJIOM, CYLIHMIIN HaJl O€3BOAHBIM CYJIb(paTOM HATPHUS, 3aTEM
KOHLIEHTPUPOBAJIU C MOJYyYEHUEM HEOUYUIIEHHOIO MNPOAYKTA. YKa3aHHbIA HEOUMIIECHHBIN
NPOAYKT ouMianu npu nomouu (udm-xpomarorpadgun (0-100% EtOAc B rekcanax) c
nonyuennem metui ((4R,85)-5-(6ensunokcn)-1-(4-((mpem-0yTokcrkapOOHMIT)aMIHO )0y THIT-
6-0kco-4,5,6,8-rerparunpo-1H-4,7-meranonupasono| 3,4-e][ 1,3 Jnuazennn-8-kapbokcunara

(230 wmr, BbixOx 21,6%) B Buze O6enoro TBepaoro Bemectsa. MS: 500 ES+ (CasH33N50s).

IIpomexkyTounoe coenunenue 140

[00239] K pacTBopy METHI ((4R,8S)-5-(6enzunokcu)-1-(4-((mpem-
OyToKCHKapOOHMIT)aMUHO )0y THII-6-0kC0-4,5,6,8-TeTparuapo-1H-4,7-metanonupasono| 3,4-

e][1,3]nnazenun-8-kapbokcunara (Ilpomexxkyrounoe coequnenue 139, 230 mr, 0,46 MMOJIb)
B TI'® (5 mu) u Boze (1 mun) npu temneparype 0 °C nobasumu runpokcun autus (0,48 mu,
0,48 MMoib). YKa3aHHYIO PEaKLMOHHYIO CMECh HArpeBaJM O KOMHATHOH TeMIepaTypsl U
nepeMelInBalIi IpYU KOMHATHOM TemnepaTtype B Tedenue 1 gaca. TI'® ypananu. K BogHOMYy
pactBopy nobasisuin 1 H. HCI nnst nosenenus pH 1o 3HaveHus: mpuMepHo 3-4 W MPOAYKT
SKCTparupoBaiu sTwianeratoM. OpraHudeckue BelEeCTBa CYLIMJIM HaJ O€3BOJHBIM
cyabarom Harpus, ¢(uabTpoBasM W KOHUEHTpupoBanu ¢ mnonydeHneM (4R 8S)-5-
(6ensuinokcn)-1-(4-((mpem-6yroxkcukapOoHIT)aMUHO)OyTHI-6-0KCc0-4,5,6,8-TeTparuapo-1H-
4,7-metanonupasono| 3,4-e][ 1,3 | nnazenun-8-kapOooHoBoit kucnotsl (200 mr, 89,5%) B BHIE

Oenoro TBepaoro Bemectsa. MS: 486 ES+ (C24H31N50¢).

IIpomexkyTouHoe coennHenue 141

[00240] K pacTBopy (4R ,8S)-5-(6enzunokcu)-1-(4-((mpem-
OyTOKCHUKapOOHUT)aMUHO )0y THII-6-0KCc0-4,5,6,8-TeTparunpo- 1 H-4,7-meranonupa3zono| 3,4-

e][1,3]nnazenun-8-kapbonosoii kucnote! (IlpomeskyTounoe coenunenue 140, 200 mr, 0,41
mMmoib) B XM (5 ™) mnpu  KOMHATHOM Temmeparype noOamsuin  O-(mpem-
Oyrunaumerwicwm)ruapokcwiamMud (78,9 wmr, 0,54 mmons) u EDC (94,8 wmr, 0,49
MMOJIb). PeaknMOHHYI0 CMeCh MepeMelInBaIi MPU KOMHATHOH TeMrieparype B TeueHune 40
MHUHYT. PeaklNOHHYIO CMeCh HETMIOCPEACTBEHHO 3arpy’Kajid Ha CHJIMKArejlb U OUUIIAIN MIPU
nomomy  ¢umm-xpomatorpadun (20 r cunmkarens, 0-50% sTunaneTat/reKkcaHsl) C
MOJyYEeHUEM mpem-oy T (4-((4R,8S)-5-(6enzunoxkcn)-8-(((((mpem-

Oy THIIAMMETHIICHITIIT )OKCH )KapOamomni )-6-0kco-4,5,6,8-rerparunpo- 1 H-4,7-
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meranonupaszono| 3,4-e][ 1,3 nuazenun-1-nm)oyrin)kapbamara (103 wmr, 40,6%) B Bune Genoi

neHbl. MS: 615 ES+ (C30H46N6O6S1).

IIpomexkyTouHoe coenunenue 142

[00241] K pacTBopy mpem-0y T (4-((4R,85)-5-(6enzunoxcn)-8-(((((mpem-
Oy THIIAMMETHIICHITIIT )OKCH )kapOamomni )-6-0kco-4,5,6,8-rerparunpo-1H-4,7-
meraHonupasono|3,4-¢e][ 1,3 nuazenun-1-nm)oyTin)kapbamara (ITpomexkyTo1uHOE
coenuHenue 141, 100 mr, 0,16 mmons) u TpusTiinamusa (0,090 mi, 0,65 mmons) B JIXM (2
mi1) nipu temneparype -78 °C nobasnsmm tpudnarasiii anruapun (0,055 mu, 0,33 Mmodb).
PeakunonHyo cMech nepeMernBaiy B TeueHne S MuHyT. K ykazaHHOMY pacTBOpY IO Karuisim
nobasnsimn MetmnamuH (0,36 mn, 0,72 mmonp, 1,31 H. B TI'®). 3arem yka3zaHHYyIO
PEaKIMOHHYIO CMECh OCTABJISUIN HArpeBaThCs 10 KOMHATHON TEMIIEPaTyphl U EpEMEIINBAIN
B Te4eHue 2 4yacoB. PeakumoHHyr cmech pasbasimsuin JIXM u nmpoMblBaiM OAWH pa3
HACBILIEHHBIM PACTBOPOM XJjiopuza aMMoHus. OpraHudeckue ¢asbl CYIIWIN HaJ CyIb(haTom
Maruusi, GUIBTPOBAIM U KOHLEHTpHpoBaiu. [Ipy momomu xpomarorpaduu Ha CUIIHMKaresie
(0% -50% stunanerar/rekcansl) noay4anu mpem-oytun (4-((4R,8S)-5-(6enszunokcn)-8-((2)-
N'-((mpem-0y TN ANMETUIICHITHI )OKCH )-N-Me THITKapOaMuMuaom )-6-0kco-4,5,6,8-
terparunpo-1H-4,7-meranonupasono[3,4-e][ 1,3 |anazenun-1-un)dytun)kapdbamMar B BUAE

Oenoii mensl (18 mr, 17,7%). MS: 628 ES+ (C31H49N705S1).

IIpomesxxyTouHoe coenuHenue 143

[00242] K  pacrBopy mpem-Oytun  (4-((4R,85)-5-(6enzunokcn)-8-((2)-N'-((mpem-
Oy THIIAMMETUIICHITHIT ) OKCH )-N-Me THiIKapOaMuMuon)-6-okco-4,5,6,8-terparuapo-1H-4,7-
metaHonupaszono| 3,4-e][ 1,3 | nuazenun-1-mn)OyTin)kapbamara (ITpomexxkyTOUHOE
coenunenue 142, 18 wmr, 0,0287 mmonb) B sTmnanerare (3 Mi1), KOTOPBIH Jera3upoOBaJH
aszotom, nobassuiu Pd/C (3,6 mr, 0,0057 MMoub). YKa3aHHYHO CMECh CHOBA JI€ra3MPOBAIIU U
noMemann B armochepy Bomopoma u3 OaioHa. PeakIMOHHYK CMeCh MepeMeIlnBai B
TE€YEeHHE 2 4acoB. YKa3aHHYIO PEaKLHOHHYI CMeCh (puibTpoBanmu yepe3 nenut. DuibTpar
KOHLIGHTpUpPOBAIM ¢  nojydeHuemM  mpem-Oytun  (4-((4R,8S)-8-((2)-N'-((mpem-
Oy THIIAMMETUIICHITAI )OKCH )-N-Me THIIKapOaMUMUIOMIT )-S5 -THAPOKCH-6-0KCO-4,5,6,8-
terparuapo-1H-4,7-meranonupasono|3,4-e][ 1,3 |anaszenun-1-wn)oytwn)kapdbamara (14 wr,

BbIxon 90,8%) B Bune O6ecuperHoro macna. MS: 538 ES+ (C24H43N705S1).

IIpomesxxkyTouHoe coenuHenue 144
[00243] K pacTBopy mpem-0yTHi (4-((4R,85)-8-((2)-N'-((mpem-

Oy THIIAMMETHIICHITAI )OKCH )-N-Me THITKapOaMUMHU IO )-S5 -THAPOKCH-6-0KC0-4,5,6,8-
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terparuapo-1H-4,7-metanonupazono|3,4-e][ 1,3 |auazenun-1-mn)oyTmn)kapdbamara

(ITpome:xyTouHoe coenunenue 143, 14 mr, 0,03 Mmmorb) B mupuanHe (2 MiT) IPU KOMHATHON
TeMrepaType AO0aBIsIM KOMIUIEKC TPHOKCHAAa cepbl ¢ nupuguHoMm (33,15 wmr, 0,21
MMOJIb). PeaklnoHHYIO0 cMech NepeMeInnBaId NMpU KOMHATHOH TeMmeparype B T€UeHHEe 3
4acoB, 3aTeM pazdasisiian XM u GpuibTpoBaIM ¢ yAaJeHueM TBEpAbIX BemecTs. Punbrpar
KOHIEeHTpupoBaiu. OcTaTok ouyuIany npu nomoun ¢pasur-xpomarorpaduu (0-100% aueron
B JIXM) c nonyuenuem (4R,8S)-1-(4-((mpem-OytokcukapOonun)aMmuHo)OyTun)-8-((Z)-N'-
((mpem-0yTUNANMETHIICHUIINIT )OKCH )-N-MeTukapoamMumMuionn)-6-okco-4,8-nuruapo-/H-4,7-
meraHonupaszono|3,4-e][1,3]nuazenun-5(6H)-un ruapocynsdpara (13 wmr, 80,8%) B BUzE

oecusernoro macna. MS: 616 ES- (Ca4Ha3N703Si1S).

IIpome:xxyTouHoe coennHeHue 145

[00244] K pactBopy (4R,8S)-1-(4-((mpem-OyToxcukapbonmn)amuHo)0yTHi)-8-((Z2)-N'-
((mpem-0yTUIAMMETHIICUIINAI )OKCH )-N-MeTuKapOaMumMuionn)-6-okco-4, 8-nurunpo-/ H-4,7-
MetaHonupaszono[3,4-e][ 1,3 | anazenun-5(6H)-un ruapocybpara (ITpome:xyTouHOE
coenuHenue 144, 13 mr, 0,021 mmons) B sTrnanerare (1 min) u TT'® (0,5 mut) mpu KOMHATHOMN
temnepatype nodasisiin HF-mupunun (0,0006 mu, 0,023 mmonb). PeaknmoHHyO cMmech
nepememnBany B TedeHue 30 wuHYT. UYepes 30 MHMHYT pEaKIMOHHYIO CMeECh
KOHLEeHTpupoBaiu ¢ nonyueHueM (4R, 8S)-1-(4-((mpem-OyrokcukapOoHmI)aMUHO )0y THIT)-8-
((Z)-N ’-ruppoxcu-N-merunkapdbamumuon )-6-okco-4,8-nurunpo-1H-4,7-

metaHonupaszono|3,4-e][1,3]nuazenun-5(6H)-un rugpocyinbdara (11 mr, 100%) B BHUIE

Oenoro TBepaoro BemiectBa. MS: 504 ES+ (C1sH20N703S).

IIpumep 68

HoN

o "0SO4H

[00245] K pactBopy (4R,8S)-1-(4-((mpem-6yTokcukapObonun)aMuHo)OyTin)-8-((Z)-N -
TUAPOKCH-N-MeTHIIKapOaMIUMHIOM )-6-0Kkco-4,8-nurunpo-1/4-4,7-meranonupasono| 3,4-

e][1,3]mnazenun-5(6H)-un ruapocynbpara (Ilpomexkyrounoe coenmHenue 145, 10 wmr,
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0,0199 mmoub) B IXM (1 M) mpu Temnepatype 0 °C nobasisuii TpuTOPYKCYCHYIO KHCIIOTY
(0,076 mu, 0,99 mmonp). PeakmoHHYIO CMeCh NepeMEIINBAIN ITPH KOMHATHOH TeMIepaType
B TeueHue 30 MuHYT. PeaknoHHYI0 cMech KOHIeHTprupoBaiu ¢ JIXM HECKOIbKO pa3, 4ToObI
ynamutb n30biTok TOK. Ocratok pactBopsuiu B Oydepe co 3nauenueM pH npumepHo 7 u
OUHIIAJIN TPH TOMOLIH Xpomartorpaduu ¢ oOpameHHoi dazoii (Sepabeads, ACN/Bona 0-50%)
¢ nonyueHueM (4R,8S)-1-(4-amuuoOytnn)-8-((Z)-N'-rugpoxcu-N-MeTrinkapOaMUMHION )-6-
okco-4,8-nuruapo-1H-4,7-meranonupaszono| 3,4-¢e][ 1,3 | anazenun-5(6H)-un  rugpocyibdara
(3,5 mr, 37,1%) B Buze Genoro Tepaoro Bemectsa. MS: 404 ES+ (C13H21N706S) 'H SIMP
(300 MI'y, D>0) 6: 1,42 - 1,75 (m, 2H); 1,79 - 2,04 (m, 2H); 2,94 (m, 2H); 3,10 (s, 3H); 3,51
- 3,72 (m, 2H); 3,88 - 4,14 (m, 2H); 4,99 (m, 1H); 5,62 (s, 1H); 7,69 (s, 1H).

Cxema 31

IIpom.coea. 29, TEA,

(0]
YO Yo Y
O N\ ON NN 503
] N\ Anermrxiopmz N ON-N Pd/C, Hy, P \ P M
SN X - J/, \\ MeOH SN X [MPHIIH ”
Ho TEA, IXM N EE—— Hof N

SN, Crans 1 )N_N Crans 2 pad o)_ " osouH

0] OH

IIpom. coex.12 Ipom. coen.146 Ipom. coen.147 Ipavep 69

IIpomesxkyTouHoe coenuHenue 146

[00246] K mnepememuBaemomy pactBopy (4R,8S,7)-5-(6ensunokcu)-N -runpokcu-N, 1-
numeTun-6-okco-4,5,6,8-rerparuapo-1H-4,7-meranonupaszono| 3,4-¢][ 1,3 Jnuazenus-8-
kapookcumunamuna (Ilpomexyrounoe coexunenne 12, 110 mr, 0,31 mmors) B JIXM (10 mi)
nobasmsuim TEA (0,064 mi, 0,46 mmonb) u auerwrxmopun (0,029 wmn, 0,37 mmounb).
PeakuMOHHYIO CMeCh MepeMellnBalId NMPU KOMHATHOM TeMmieparype B TedeHue 30 MHUHYT.
JloOaBnsiiM  HACBIIIEHHBIH PAaCcTBOP XJIOPHIA AaMMOHHS, 4YTOOBI TIOTACUTh PEAKIHIO.
OpraHuveckuii CJIOH OTHENSUTH, MPOMBIBATH BOIOH, PacCoJOM, CYIIWIM Hajd Oe3BOIHBIM
CyJb(aToM MarHusl U KOHUEHTPUPOBAIU C MOJyYEHHEM HEOUHIICHHOTO MPOAYKTA, KOTOPBIHA
ounmmanu npu nomomu ¢udu-xpomarorpadgun (0-100% aneron B JIXM) ¢ monydeHuem
(4R 8S,7)-N -auerokcu-5-(6ensunokcu)-N, 1 -numernn-6-okco-4,5,6,8-rerparunpo-1H-4,7-
metaHonupas3ono|[3,4-e][ 1,3 | anazenun-8-kapookcumuaamuna (70 mr, Beixon 56,9%) B BUIe

oenoro TBepaoro Bemectsa. MS: 399 ES+ (C19H22N6O04).

IIpomesxkyTouHoe coenuHenue 147
[00247] PactBop (4R,8S,7)-N -auerokcu-5-(0ensunokcu)-N, 1 -numerni-6-okco-4,5,6,8-

terparuapo-1H-4,7-meranonupasono| 3,4-e][ 1,3 |auazenun-8-kapbokcumMunammuia
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(ITpome:xyTouHoe coenmnenune 146, 70 mr, 0,175 mMmonb) B MeTanosne (5 Mi1) MpOAYBaIH
azoToMm 3 pasa, 3atem nodasinsiun 10% Pd/C (12,9 mr 0,012 mmonb). PeakimoHHYIO CMeCh
NPOYBAJIM a30TOM 3 pasa U 3aTeM IepeMelInBaIn B aTMocdepe BOIOPOIa IPU TEMITEpaType
OKpysKaromel cpenbl B TeueHne 30 MUHYT. YKa3aHHYIO PEaKIHOHHYI0 CMeCh (PHUIIbTPOBAIU
yepe3 LeNUT. YKa3aHHbIH (UIbTPAT KOHLEHTpUpoBamu ¢ mnonydeHueM (4R,8S,7)-N'-
aneTokcu-S-ruapokcu-N, I -numerun-6-okco-4,5,6,8-rerparuapo-1/4-4,7-

mMetanomnupas3ono|3,4-e][ 1,3 | anazenun-8-kapookcumuaamuna (50 mr, 92,3%) B Bune Genoro

tBepaoro Bemecrea. MS: 309 ES+ (C12Hi16N6Os).

IIpumep 69

of "OSOzH

[00248] K pactBopy (4R,8S,7)-N -auerokcu-5-ruapokcu-V, 1 -numernin-6-okco-4,5,6,8-
terparuapo- 1 H-4,7-metanonupasoo| 3,4-e][ 1,3 |auaszenun-8-kapOokcumMugamua
(ITpome:xyTounoe coenunenue 147, 50 mr, 0,16 mmosb) B mupuaune (1 mir) nobasisiim
KOMILJIEKC TPUOKCHAA cepbl ¢ mupuanHoM (77,4 mr, 0,49 MMonp). PeakMOHHYIO CMeCh
nepeMenInBaiy pu KOMHATHOM TeMIiepaType B TeueHue 6 4acoB, 3aTeM KOHLEHTPUPOBAIU
IIPU MOHM>KEHHOM AaBieHuu. Martepuan pactupanu ¢ JIXM u TBepable BelecTsa yaAIsIn
¢unbTpoBanreM. OUIBTPAT KOHLIEHTPUPOBAIH C TIOJTYYEHHEM HEOUUIIEHHOTO POIYKTA.
Yka3aHHbI HEOYHUINEHHBIH MPOIYKT OYHINAIH IMPU MOMOINU XpomaTorpaduu ¢ o0pameHHOn
dasoii (Sepabeads, ACN/Boga 0-50%) ¢ mony4uenunem nupunus (4R,8S)-8-((Z)-N -auerokcu-
N-metunkapbamumunown)- 1 -meTun-6-okco-4,8-nuruapo-1H-4,7-meranonupa3sono[3,4-
e][1,3]mmazenun-5(6H)-ruapocyibdara (35 mr, 55,6%) B Bune 6e10ro TBEpAOrO BEIIECTBA.
MS: 387 ES- (C12H16N6O-S) 'H SIMP (300 MI'y, IMCO-ds) : 2,03 (s, 3H); 3,00 (m, 2H);
3,36 (m, 2H); 3,65 (s, 3H); 4,71 (m, 1H); 5,62 (s, 1H); 6,84 (b, 2H); 7,31 (s, 1H); 7,90 (m,
2H); 8,39 (m, 1H); 8,86 (m, 2H) CooTtHomenue coenuHerue/mupuanH (1:1).

IIpumep 70
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[00249]  ITupunus (4R,8S)-8-((Z)-N'-auerokcukapdbamumuaomnn)-1-merun-6-okco-4,8-
nuruapo- 1 H-4,7-meranonupaszono| 3,4-¢][ 1,3 |nuazenun-5(6H)-un rugpocynbgpar
CHUHTE3MPOBAJIH, CIEAYS PeaKLUsAM, aHAIOTUYHBIM TeM, KOTOpPbIE IPUBEIEHBI 11 MpUMepa
69, c ucronb3oBanueM pactsopa amMmuaka B TI'® Ha cranuu 12 B cxeme 1, ctaausa 12. MS
373 ES- (C11H14N60-S) 'H SIMP 300 MI'u, AIMCO-ds) &: 2,03 (s, 3H); 3,34 (m, 2H); 3,68 (s,
3H); 4,67 (m, 1H); 5,22 (s, 1H); 6,84 (bs, 2H); 7,31 (s, 1H); 7,90 (m, 3 H); 8,39 (m, 1,5H);

8,86 (m, 3H) CooTHotuenue coenunenne/mupunus (1:1,5).

Cxema 32
HO. \
N N—N
A TBSOTY
N-N - “N-N NH,OH.HCI U, p '
. vemgsr  §7 NN Hlece-Maprim )OL Y ornel N 2,6-ny T,
04 ), (j e A MHPUAHH N XM
N o XM
N N )—N\
)—N\ Cramas 1 iy Crams 2 Cranus 3 o oBn Cramms 4
o OBn o "0Bn o 0Bn
Tipom. coen.9 Ipom. coen.148 Ipom. coen.149 Ipom. coen.150
TBSO. N\ N \ HO. AN
TBSO. SOy NN SO3-mp. ™SO Nen _— T W

NN parc, H | N | N | N
| \ » M2,
)/:,, X MeOH, EtOAc )’:,, X uicinisitcicy )/:,A X EtOAcC )l:,. ™
———
N N N N
Craman 7

Crammsa S Craans 6
)—N )—N\ %N\ )—N\

o] ol:1) o] OH o] 0SOzH o] 0.SO3-mmp.
Ipom. coex.151 IIpom. coen.152 Ipom. coen.153 Ipom. coex.154

Na'-gopma HoHOOOMEHHOI HO‘N \N—N

cMoutel Dowex® 50WX8 ), N A\
N
Crannn 8 N
o] 0S0;Na*
Ipumep 71

IIpomesxxkyTouHoe coenuHenue 148
[00250] K nepememmuBaemomy pactBopy  (4R,8S)-5-(6ensunokcn)-1-meTnn-6-okco-
4,5,6,8-terparuapo-1H-4,7-meranonupazono[3,4-¢][ 1,3 | nuasenun-8-kapbanpaeruaa

(ITpome:xyTounoe coenmnenue 9, 200 mr, 0,64 mmonb) B TT'® (10 mu) npu temnepatype O
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°C o xartsim nobassuin MeMgBr (0,38 mut, 1,15 mmons, 3 H. B Et0). [TonydeHnnyo cmech
nepememuBany npu temreparype 0°C B redenne 4 qacos. J[00aBisnm HACBIIIEHHBIH PacTBOP
XJIOpHIa AMMOHWUSI, 4TOOBI TTOracuTh peakiuio. Jlodasnsmu strnanerar. OpraHuuecKuil CiIou
OTAEJSUTH, TIPOMBIBAIM BOAOH, PaccoioM, CyIIWMIH Haja Oe3BOAHBIM Cyib(aToM MarHus U
KOHIEeHTpupoBamun ¢ nojydeHuem (4R,8S)-5-(6ensunokcn)-8-((R)-1-runpokcustum)-1-
metmi-1,4,5,8-rerparunpo-6H-4,7-meranonupaszono|3,4-e][ 1,3 | anazenun-6-ona (100  wr,
47,6%) B BuAe Oemoro TBepmoro Beuiecta. IlonyueHHOE COENMHEHHE HCIOJIb30BAIN

HEenocpencTBeHHO Ha cienyromem stane. MS: 329 ES+ (C17H20N403).

IIpomexyTounoe coenunenue 149

[00251] K pactBopy (4R,85)-5-(6enzunokcn)-8-((R)-1-runpoxcustn)-1-merun-1,4,5,8-
terparuapo-6H-4,7-meranonupasono|3,4-e][ 1,3 |anazenun-6-ona (ITpomeskyToUuHOE
coenuHenue 148, 100 mr, 0,30 mmonb) B guxjopmerane (10 mu) mpu Temmeparype
OKpykaromed cpeabl  goOaensiau  mepuonuHaH  Jecc-Maptuna (155 wmr, 0,37
MMouib). PeakunonHyro cMech nepemernnBaiu B Tedenue 30 MuHyT. K peaknmnonHON cmecu
n00aBIsUT BOAHBIA pacTBOp THOCYJb(aTa HaTpus (1 H.) U BOXHBIA HACBHIIEHHBIH PAacTBOP
OukapOoHaTa HATPHUs M YKA3aHHYI PEAKLHOHHYI0 CMECh INepeMelINBalN B TeueHue 15
MUHYT.  JIByx(pasHyr0 CMechb pa3fessuid, 3aTeéM BOOHYK a3y IKCTParupoBaU
nuxjgopmeraHoM. OObeaMHEHHBIE OPTAHUYECKHE CJIOW CYLIMJIN Haj Oe3BOIHBIM CyJb(aToM
MarHusi, GUIBTPOBAIN U KOHLEHTPUPOBAJIH C TOJTYUYEHHEM HEOUHINEHHOro mponykTa. I[lpu
nomomu pdm-xpomarorpapun (0% -100% stunanerar/rekcanbl) nony4amu (4R,8S)-8-
anetmn-5-(6ensmnokcu)-1-merun-1,4,5 8-rerparunpo-6H-4, 7-meranonupasoso| 3,4-
e][1,3]amazenun-6-ou (40 mr, 40,2%) B BUne Oenoro TBepmoro Bemectsa. MS: 327 ES+
(C17H18N40O3)

IIpomesxkyTouHoe coenunenue 150
[00252] K pacrBopy (4R,8S)-8-anerun-5-(6ensunokcn)-1-mermn-1,4,5,8-rerparunpo-6H-
4,7-metanonupasono|3,4-e][ 1,3 | nnazenun-6-oHa (Ilpome:xkyTouHoe coenunenue 149, 40 mr,
0,12 mmonp) B mupuauHe (2 MJ) TpPU TEMIEpaType OKpYKaromed cpenbl n00aBIsU
ruapokcunaMuHa rugpoxiaopun (10,2 mr, 0,15 MMonb). PeakImmoHHYIO CMech epeMeInBaIn
B TeyeHne 30 muHyT. J{0OaBNSIM BOIHBI PACTBOP XJIOPHUAA AMMOHHUS WM 3TUJIAIETAT.
Opranudeckuii CIOH OTHENsIN, MPOMBIBATH BOIOH, PaccoNiOM, CYIIWIM Hajd O€3BOIHBIM
cyabaroM HaTpusi M KOHLEHTpupoBaiu ¢ monyudeHueM (4R, 8S)-5-(6enszunokcn)-8-(£)-1-

(runpoxcuuMuHO )3T )-1-MeTw-1,4,5,8-TeTparunpo-6H-4,7-metanonupa3zono| 3,4-
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e][1,3]anazenun-6-ona (30 mr, 71,7%) B Bume OGenoro TBepaoro BemecTsa. HMcmonb3oBaiu
HETNOCPENCTBeHHO Ha cienyromem stane. MS: 342 ES+ (C17H19Ns03).

IIpomexyTounoe coennHenue 151
[00253] K pactBopy (4R,8S)-5-(6enzunokcn)-8-(F)-1-(ruapoKCHMMUHO)3THI)- 1 -MeTHII-
1,4,5,8-rerparunpo-6H-4,7-meranonupaszono|3,4-e][ 1,3 | nuazenun-6-ona (IlpomexyTouHoe
coenunenue 150, 30 mr, 0,088 mmonb) B JIXM (5 mi) mpu Temnepartype 0 °C nobasnsinu TpeT-
Oyrunaumerwicuni Tpupropmerancyiabdonar (0,022 mu, 0,097 mmons) u 2,6-myTUANH
(0,012 Mz, 0,11 mMmonb). VYKa3aHHYIO PEaKLMOHHYIO CMECh HAarpeBajd 10 KOMHATHOW
TEeMITepaTypbl U riepeMelBaiu B TeueHue 12 yacos. 3arem nodasisin JIXM 1 HaChIEHHBIN
pacTBop xyopuzna aMMoHMsA. OpraHMYecKWi CIOW OTHENSANM, CYLUIMJIM Haja Oe3BOAHBIM
cyiabparom Hatpus MU KOHLeHTpupoBanu.  OCTaTOK OYMIIANK IPU TOMOLIM  (HJdLI-
xpomarorpaduu (0-100% EtOAc/rekcansr) ¢ nonydenuem (4R,8S)-5-(6ensunokcu)-8-(F)-1-
(((mpem-0y THIIUMETHIICHITIIT ) OKCH )JUMHHO )3 TH)- | -MeTi-1,4,5, 8-rerparunpo-6 H-4,7-
metaHonupaszofo|3,4-e][1,3 | nuazenun-6-ona (25 mr, 62,4%) B Buze Oesioe TBepaoe BEIIECTBRO.
MS: 456 ES+ (C23H33N505S1).

IIpome:xxyTouHoe coennHeHue 152
[00254]  PactBOp (4R ,8S)-5-(6en3unokcn)-8-(E)-1-(((mpem-
Oy THIIAMMETUIICHITHIT )OKCH )UMUHO )3 Thi)- 1 -metni-1,4,5,8-terparunpo-6H-4,7-
MetaHonupaszono[3,4-e][1,3 | anazenun-6-ona (Ilpomexkyrounoe coexmnenue 151, 25 wr,
0,055 mmosp) B MeOH (10 mut) mpoxysanu asotom 3 pasa, 3atem nodasnsun 10% Pd/C (5,84
mr, 0,0055 MMoJIb). PeakimoHHy0 cMech MPOAYBAIHM a30TOM 3 pas3a M 3aTeM NepeMeLTnBaIn
B aTMOC(epe BOIOpOIa MPU TEMITEPATYPe OKPYIKAOIIEel cpenbl B TeueHue | yaca. YKa3aHHYIO
PEAKIMOHHYIO CMeCh (PUIIBTPOBANIN Yepe3 LeauT. PHIIbTpaT KOHIEHTPUPOBAIH C IMTOJTy4YEHUEM
(4R,8S)-8-((E)-1-(((mpem-0y THAAMMETHIICHIINIT )OKCH ) UMHHO )3THIT)-5-TUAPOKCH- | -MeTHII-
1,4,5,8-rerparunpo-6H-4,7-metanonupaszono|3,4-e][ 1,3 | nnazenun-6-ona (17 wmr, 84,7%) B
Buze Oejoro TBepaoro Bemectsa. MS: 366 ES+ (Ci16H27N503S51).

IIpomexkyTouHoe coenuHenue 153
[00255] K pacrBopy (4R,8S)-8-((F)-1-(((mpem-OyTHnanMeTHIICUITAIT )OKCH ) UMUHO )3THIT)-
S-ruapokcu-1-merun-1,4,5,8-rerparunpo-6/4-4,7-meranonupaszono|3,4-e][ 1,3 Jauazenun-6-
oHa (Ilpomexytounoe coenmnenue 152, 17 mr, 0,047 mmonb) B nupuauHe (2 Mu) mpu
TEMIIepaType OKpY’KaroIleH cpenbl M0OaBISUIM KOMIUIEKC TPUOKCHIA CEPbl C MUPUIUHOM
(1338 wr, 8,41 mMmonb). PeakunMOHHYIHO CMeCh MEPEMENIMBAIM B TEUEHHE HOYH, 3aTeM

KOHLUCHTPUPOBAJIN MPU MOHUKCHHOM HOABJICHUU C NOJYYEHUEM HCOUUIICHHOTO IMPOAYKTA.
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Marepuan pactupanu ¢ JIXM u TBepable BemecTBa yaausud (uibTpoBaHueM. DuiIbTpaT
koHIeHTpupoBamu. Ocrarok ounmanu npu nomomu ¢uu-xpomarorpadun (0% -100%
arieros/JIXM) c NOJIyY€HUEM (4R,8S)-8-((£)-1-(((mpem-
Oy THIIAMMETUIICHITAI )OKCH )UMUHO )3 THIT)- | -MeTHIn-6-okco-4,8-nurunpo-14-4,7-
meraHonupaszono| 3,4-e][1,3 | nuazenun-5(6H)-un runpocynsdara (18 mr, 86,9%) kak Gemnoe
tBepaoe BemectBo. MS: 446 ES+ (CisH27N506SS1).

IIpome:xxyTounoe coennnenue 154 u Ilpumep 71

Ho\IN \N_,\{ HO< \N‘l\i
S U, L
N N
o);N‘OSOgTBA+ o)ii\l‘osoma+
[00256] K pacTBoOpy MOJTy4E€HHOTO (4R,8S)-8-((£)-1-(((mpem-

Oy TUIITUMETUIICHITIIT ) OKCH )UMHHO )3 THI)- | -MeTHI-6-0kco-4, 8-nurunpo-14-4,7-
MetaHonupaszono[3,4-e][ 1,3 | anazenun-5(6H)-un ruapocyibpara (ITpome:xyTouHOE
coequHenue 153, 18 mr, 0,040 mmonp) B TT'® (2 mu1) npu TemnepaType OKpy Karoliei cpespl
nobGasysiin TBAF (0,014 mi, 0,049 mmons, 1 H. B TT'®). PeakinoHHYO CMeCh epeMeIInBaIu
IpU KOMHATHOW TeMIepaType B TeueHHe 2 4acoB, 3aTeM KOHLeHTpupoBanu. OcrtaTtox
OYHIIAJIN P TOMOIIH XpomaTorpaduu ¢ odpatieHHou dazoii (Sepabeads, ACN/Bona 0-50%)
¢ monyyeHneM conu TerpadyruinamMmmonus (4R,8S)-8-((£)-1-(ruapokCHUMUHO )3 THI)- | -MeTHII-
6-okco-4,8-nurunpo-1H-4,7-meranonupasono| 3,4-¢][ 1,3 |nuazenun-5(6H)-un
ruapocyibpara (Ilpome:xkyrounoe coeamnenue 154) B Bume Oenoro TBEpAOro BELIECTBA.
VYKa3aHHOE BEMIECTBO 3aTEM PACTBOPSUIU B BOzie (2 MIT) M DJIFOMPOBAJIN 4epe3 KapTpumsk ¢ Na'-
dbopmoit noHoobMeHHol cmosbl Dowex® SO0WXS8 ¢ Bomoii B kauecTBe dmoeHTa. Dpakiumy,
cofiepKalie MpOAYKT, OObEANHSIN U JIMOPHIN3UPOBAIN C MOJyYEHHEM HATPUEBOW COJH
(4R,8S)-8-((E£)-1-(ruppokcHUMUHO )3 THN)- | -MeTHI-6-0kc0-4,8-murunpo-1H-4,7-
meraHonupaszono|3,4-e][1,3|nuazenun-5(6H)-un ruapocynsdpara (10 mr, 67,2%) B BUzE
0enoro TBepAOro BEUIECTRA.

MS: 332 ES+ (C10H13N506S) 'H SIMP (300 MI'n, JIMCO-ds) 8: 3,04 (m, 1H); 3,25 (m, 1H);
3,30 (s, 3H); 3,54 (s, 3H); 4,62 (m, 1H); 5,23 (s, 1H); 7,30 (s, 1H); 11,16 (s, 1H).

Cxema 33
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IIpom. coen.158 IIpom. coen.159 Ipumep 72

IIpomexkyTounoe coenunenue 155

[00257] K pactBopy ((4R,8S,Z)-5-(6ensmnokcn)-N-runpokcu-1-meTui-6-okco-4,5,6,8-
terparunpo-1H-4,7-meranonupaszono|3,4-e][ 1,3 |nunazenun-8-kapOMMUAOMUIXJIOpUAA
(ITpomexyTouHoe coequnenue 11, 80 mr, 0,221 mmoznb) B JIXM (10 M) npu KOMHAaTHOH
Temrnepatype nodasisin mpem-0ytun N-(mermnamuHo)kapbamar (48,5 mr, 0,332 mMmoib) u
ocHoBaHue XyHnura (85,7 mr, 0,66 MMoib). PeakunMOHHYI CMech NepeMelnuBalIu NpU
TeMIIepaType OKpykaromel cpensl B TedeHne 30 MuHyT. J[00aBisiiym HaCBHIIEHHBIH PacTBOP
xnopuna ammonus u JIXM. Opranuueckuil ClIol OTHENsUIN, TPOMBIBAIM BOJIOH, paccoioM U
CyLIHJIH HaJ O€3BOAHBIM CyJIb(AaTOM HATPUs, 3aT€M KOHLIEHTPUPOBAJIH C TIOJYYCHUEM mpen-
OyTrn 2-((£)-((4R,85)-5-(6enzmnokcu)- 1 -metuin-6-okco-4,5,6,8-retparunpo-1H-4,7-
metaHonupaszono| 3,4-e][ 1,3 | nuazenun-8-mi)(ruAPOKCHMMUHO )METHII )-2-METHIITHAPA3UH- | -
kapOokcunara (60 mr, 57,5%) B Bunme Oenoro TBepaoro Bemecrsa. [lonydeHHOE COeTUHEHNE

UCIIOJIb30BAJIM HETTOCPEACTBEHHO Ha cieayromeM 3tarne. MS: 357 ES+ (C2H29N70s).

IIpomesxxkyTouHoe coenuHenue 156

[00258] K pacrBopy  mpem-0ytun 2-((£)-((4R,8S)-5-(6en3unokcn)-1-meTun-6-okco-
4,5,6,8-rerparunpo-1H-4,7-meranonupasonol 3,4-e][ 1,3 | nnazenun-8-

W1)(THAPOKCUUMHUHO )METIIT )-2-MEeTUIITHIpa3uH- 1 -kapOokcunara (ITpome:xkyTOUHOE
coenunenue 155, 60 mr, 0,127 mmonb) B JIXM (8 M) mpu Temneparype 0 °C nobassiiu TpeT-
Oyrunanmericuni Tpudropmerancyibdonar (0,064 mi, 0,28 mmons) u 2,6-nytanus (0,037
w1, 0,32 MMOJIb). YKa3aHHYIO PEaKLIMOHHYIO CMECh HarpeBaJid 1O KOMHATHON TEMIIEPATY Pl U
nepeMeInuBaIi IPpU KOMHATHON TeMriepatype B TedeHue | ygaca. 3arem nobasmsuu JIXM u
HACBIIIEHHBIN PACTBOP XJIOpHUa aMMOHMsI. OpraHUYeCKU CION OTAEIISIN, TPOMBIBAJIA BOJOMH,
paccoyioM, 3aTeM CYIIMIN Haj Oe3BOAHBIM CyJib(aToM HAaTpus M KOHLEHTpuposaiw. Ilpu

nomoru xpomarorpadun Ha cunukarene (0% -100% sTunanerar/rekcaHbl) MONyYau mpent-
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OyTHn (£)-4-((4R,8S)-5-(6en3mnokcn)-1-metnun-6-okco-4,5,6,8-rerparunpo-1H-4,7-
metanonupas3ono|3,4-e][ 1,3 | anazenun-8-mn)-3,7,7,8,8-nenramernn-6-okca-2,3,5-tpuaza-7-

cunanoH-4-eHoat (30 mr, Beixox 40,2%) B Bune Oenoro TBepaoro Bemecta. MS: 586 ES+

(C23Ha3N70s58S1).

IIpomexxyTounoe coennnenue 157 u Ilpomexyrounoe coenunenne 158
[00259] PactBop mpem-0ytun (Z)-4-((4R,85)-5-(6enzunokcn)-1-mernn-6-okco-4,5,6,8-
terparuapo-1H-4,7-meranonupazono|3,4-e][ 1,3 |anazenun-8-mn)-3,7,7,8,8-nenrameTi-0-
okca-2,3,5-Tpuaza-7-cunanon-4-eHoar (Ilpomexyrounoe coenmnenue 156, 28 mr, 0,0478
mmoib) B MeOH (2 min) u stunanerare (4 mi) npoayBaiu a3otoM 3 pasa u podasisuu 10%
Pd/C (10,1 mr, 0,0096 mmonb). PeakunoHHYI0O CMeCh MpPOAYBAJIM a30TOM 3 pas3a U 3aTeM
nepemMeluBaiu B aTMocdepe BOAOPOAa MPHU TEMIIepaType OKpy Karoleil cpenpl B TeueHue 1
Jaca. VKa3aHHYI0 pPEaKLUMOHHYK) CMeChb (UIbTpoOBaiM dYepe3 wLenur. Puibtpar
KOHLIEHTPHPOBAIU € NOJTyueHHeM cmecu mpem-0ytun (£)-4-((4R,8S)-5-runpokcu-1-mernin-6-
okco0-4,5,6,8-rerparuapo-1H-4,7-meranonupaszono|3,4-e][ 1,3 ] nuazenun-8-mn)-3,7,7,8,8-
neHTaMeTuI-6-0kca-2,3,5-Tpuasza-7-cunanon-4-enoara (IlpomexyrouHoe coequnenune 157)
MS: 496 ES+ (C21H37N705S1) u mpem-6ytun 2-((2)-((4R,8S)-5-runpokcu- 1 -meTun-6-okco-
4,5,6,8-rerparuapo-1H-4,7-meranonupasono| 3,4-e][ 1,3 | nuazenun-8-
W1)(THAPOKCUMMUHO )METHIT )-2-MEeTUIITHApa3uH- 1 -kapOokcunara (ITpomexkyTOUHOE

coenqunenue 158) B Bune Oenoro TBepaoro Bemiectna (18 mr). MS: 382 ES+ (CisH23N70s).

IIpomesxkyTouHoe coenuHenue 159
[00260] K cmecu mpem-0ytun (Z)-4-((4R,8S)-5-runpokcu-1-merun-6-okco-4,5,6,8-
terparuapo- 1 H-4,7-metanonupasono|3,4-e][ 1,3 |anazenun-8-un)-3,7,7,8,8-neHTameTHII-0-
okca-2,3,5-Tpuaza-7-cunanon-4-eHoata (Ilpomexkyrounoe coenunenue 157) u mpem-0ytun
2-((£)-((4R,8S)-5-runpokcu-1-merni-6-okco-4,5,6,8-rerparunpo-1H-4,7-
MetaHonupaszono|3,4-e][ 1,3 | nuazenun-8-mi)(TuAPOKCHMMUHO )METHII )-2-METHITHAPA3UH- | -
kapOokcunara (Ilpomexyrounoe coenuHenue 158) (18 mr) B mmpunune (2 mi) mnpu
TeMITepaType OKpysKaroiel cpeabl oOaBIISIIH KOMIUIEKC TPUOKCHAA cepbl ¢ mupunuaom (17,3

mr, 0,11 wMmonb). PeakIMOHHYIO CMeCh TMepeMeIlMBajJl B TEUYEHHE HOYH, 3aTeM

>
KOHLIEHTPUPOBAJIH TPH MOHMKEHHOM JABJICHHH C TOJYYCHHEM HEOUHIIEHHOTO MPOIYKTa.
VYka3aHHBI HEOYHLIEHHBIW NPOAYKT pactupanu ¢ JAXM u TBeproe BEIecTBO YIAaJsaan
¢unbTpoBaHreM. @PUIbTPAT KOHLEHTPUPOBAIH. Ocrarok oOuMINANM TpPU TTOMOIIH
xpomarorpaduu ¢ odpamenHoit da3zoii (Sepabeads, ACN/Boma 0-50%) ¢ monyueruem ((((£)-

(2-(mpem-6yTokcukapbonmn)-1-mermnruapazuann)((4R,8S)-1-metnn-6-okco-5-
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(cynbdookcu)-4,5,6,8-tetparunpo-1H-4,7-meranonupaszono| 3,4-e][ 1,3 | anazenun-8-
WT)METUJIEH JaMIHO )OKCH )CyIb(oHOBOM kucioTel (18 mr, 86,9%) B Bume Gemoro TBEpaoro

semectBa. MS: 539 ES- (C15H23N7011S2)
IIpumep 72

H N N\
0380, NN
HZN\ JII,’ NS
N
| N
N\
o 0SO3H

[00261] K pactBopy ((((£)-(2-(mpem-OyTokcukapOonmn)-1-merunrunpasunamn)((4R,8S)-
1-meTun-6-okco-5-(cynbdookcu)-4,5,6,8-rerparunpo- 1 H-4,7-meranonupasono| 3,4-
e][1,3]nnasenun-8-ua)MeTnieH )aMiHO )oKCH )CyibhoHoBoH  kuciIoThl  (IIpomexxkyTouHoe
coequHenue 159, 2 mr, 0,037 mmostb) B JIXM (2 Mi1) mpy KOMHATHOH TeMIiepaType 100aBIsIn
TpudpTopykcycHyro kuciory (0,0283 mi1, 0,369 mmoib). PeakimoHHyI0 CMeCh epeMenInBaIn
IIPU KOMHATHOH Temmnepatype B TeueHue 30 MUHYT. PeakMOoHHYI0 CMeCh KOHLEHTPUPOBAIU
¢ JIXM Heckonbko pas, uToObl yaanuth u30srok TOK. Octarok pacteopsiin B ACN/Bozae u
CYLIWJIH P oMoty juodunusaropa ¢ nonydenuem conu TOK ((((£2)-((4R,8S)-1-meTun-6-
okco-5-(cynbhookcu)-4,5,6,8-rerparuapo-1H-4,7-meranonupa3zono[3,4-e][ 1,3 |auazenun-8-
wi)( 1-MeTUIrHIpa3suHII )METHIIEH )AMUHO JOKCH )CYIb(poHOBON kuciotsl (2,2 mr, 100%) B
Bujie Genoro Teepaoro semectsa. MS: 442 ES+ (C10H15sN709S2) 'H SIMP (300 MI', D,0) 8:
3,23 -4,95 (m, 8H); 5,02 (m, 1H); 5,99 (m, 1H); 7,67 (s, 1H); 8,09 (m, 1,36H); 8,66 (m, 0,68H);

8,80 (m, 1,36H) CootHowmenue coequnenue/mupuavt (1:0,68).

Cxema 34
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Hpow. coex.125 IIpom. coen.160 Ipom. coen.161 Hpavep 73

IIpomesxxkyTounoe coenunenue 160
[00262] K pactBopy nmonyuennoii 2-((((Z)-((4R,85)-5-(6en3unokcn)-1-meTni-6-okco-

4,5,6,8-rerparunpo-1H-4,7-meranonupasonol 3,4-¢][ 1,3 | anazenun-8-
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WT)(METHJIAMUHO )METUJIEH JAMHHO JOKCH )YKCY CHOM KHCIIOTHI (IIpomMe:kyTouHOE coeanHeHne
125, 60 wmr, 0,14 mmonb) B JIMPA (3 mu) npu Temneparype 0 °C nodasmsiin HATU (110 mr,
0,29 mmons), O-(mpem-0y THnauMe ThiICHIHI)ruapokcuamuH (31,9 mr, 0,22 MMonp) u
ocHoBanue XyHura (0,050 mi, 0,299 MmMmonb). YKa3aHHYIO PEaKIIHOHHYIO CMECh HarpeBasiu
10 KOMHATHOM TEMIIEPaTypbl U NEPEMEIINBAIN IPU KOMHATHON TEMIIEpaType B TeueHue 12
MHUHYT. J{00aBisin 3THUIaLETaT U HACHILEHHBII pacTBOP XJIopuaa aMMOHUA. OpraHndeckui
CJIOM OTIEJNANH, IPOMBIBAJIA BOJIOH, PACCOJIOM, CYIINIHN Hal Oe3BOJHBIM CyJIb()aTOM MarHus
Y KOHLIEHTPUPOBAJH C MOJYIEHHEM HEOUUIIEHHOTO MPOAYKTA, Y Ka3aHHBIH HEOUHIIEHHBIH
NPOAYKT OUULIAIH NpH oMo pusur-xpomarorpapuu (0-100% aueron/AXM) ¢
nonyuenueM 2-((((2)-((4R,8S)-5-(0en3unokcn)-1-metun-6-okco-4,5,6,8-rerparuapo-1H-4,7-
MetaHonupaszono|3,4-e][ 1,3 | anazenun-8-mi)(MeTUIaAMIHO )METHIICH JaMHHO )OKCH ) -V -
ruapokcuareramuna (30 mr, Beixoxn 48,3%) B Buze Oesoro TBepaoro Bemectsa. MS: 430
ES+ (C19H27N305).

IIpome:xxyTouHoe coennHeHue 161
[00263] K pactBopy 2-((((£)-((4R,8S)-5-(6enzunokcu)-1-merun-6-okco-4,5,6,8-
terparuapo-1H-4,7-meranonupasono| 3,4-e][ 1,3 |nuazenun-8-
WT)(METHIIAMUHO )METUJIEH JaMHHO )OKCH )-N-ruapokcuaneramuaa (Ilpomexkyrounoe
coequnenue 160, 25 mr, 0,058 mmoinb) B8 MeOH (3 mu1) mpoayBaiu a30ToM 3 pasa, 3aTeM
nobasysin 10% Pd/C (6,19 wmr, 0,0058 MMoub). PeakIMOHHYIO CMeCh MPOAYBaH a30TOM 3
pasa U 3aTeM MepeMeIInBaIi B aTMocdepe BOJOPOa MPU TeMIepaType OKPYIKAIOLIEeH Cpebl
B TEUEHHE 2 YacOB. YKa3aHHYIO PEaKLIMOHHYIO CMeCh (PHIIbTPOBAIU uepe3 ueiant. Puibtpar
KOHLEHTpUpOBaH ¢ nonyueHrueM N-ruapokcu-2-((((£)-((4R,8S)-5-runpokcu-1-metmn-6-
okco-4,5,6,8-rerparuapo-1H-4,7-meranonupaszono|3,4-e][ 1,3 | nnazenun-8-
WT)(METHJIAMUHO )METUJIEH JaMHHO )OKcH )ateTamuna (16 mr, 80,9%) B Bume 6enoro TBepaoro

BemectBa. MS: 338 ES- (C12H17N70Os).

IIpumep 73
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[00264] K pactBopy N-runpokcu-2-((((£)-((4R,8S)-5-runpokcu-1-mernn-6-okco-4,5,6,8-
terparunpo-1/-4,7-meranonupaszono| 3,4-e][ 1,3 Janazenun-8-

w1)(METHIIAMHUHO )METHJICH JaMiuHO JokcH Jarieramuna (Ilpomeskyrounoe coequnenue 161, 16
mr, 0,047 mmonb) B mupuauHe (2 Mi1) IpU KOMHATHOHM TeMriepaType 100aBIsUId KOMIUIEKC
TPHOKCHAA Cepbl ¢ MUpUAUHOM (22,5 wmr, 0,14 MmMonb). PeaknnoHHYIO CMeCh NepeMeInBaiu
IpY KOMHATHOH TeMnepaType B TedeHHe O 4acoB, 3aTe€M KOHIIEHTPHPOBAJIH ITPU TOHUKEHHOM
JABJICHUU C MTOJIy4YeHUEM HEOUULIEHHOr O npoaykra. Marepuan pactupanu ¢ JIXM u TBepabie
BEIleCTBA yAasiu  ¢uibTpoBaHueM. @PuibTpaT KOHLEHTPUPOBAIUM C  IOJYyYEHHEM
HEOYMIIEHHOTO MPOAYKTA. YKa3aHHBI HEOUMINEHHBIH MPOAYKT ABAXKABI OUYHUINAIH IPU
nomomn xpomarorpadpuun ¢ oOpamenHoi ¢a3oit (Sepabeads, ACN/Boma 0-50%) c
MOJIyYEeHUEM NUpUIUS ((2-((((£)~((4R,8S)-1-meTun-6-okco-5-(cynbphookcn)-4,5,6,8-
terparuapo-1H-4,7-meranonupasono| 3,4-e][ 1,3 |nuazenun-8-

W) METUIAMHUHO))METUJIEH JaMHHO JOKCH )aLIeTAMHI0 JOKCH )CYJIbOHOBON ~ KHCIOTBI (6 M,
21,6%) B Buze 6esoro Teepaoro semectsa. MS: 498 ES- (C12H17N7011S2) 'H AMP (300 MI'w,
D»0) &: 3,13 (s, 3H); 3,58 (m, 2H); 3,64 (s, 3H); 4,50 (m, 2H); 4,98 (m, 1H); 5,72 (s, 1H), 7,67
(s, 1H); 8,11 (m, 2H); 8,67 (m, 1H); 8,82 (m, 2H) CootHowenue coenrnenne/mupuaut (1:1).
[00265] Crnenyrouue HOMOJHUTENbHbIE COSTUHEHHS] MOXKHO MOJYYUTh B COOTBETCTBUU C
NpPOILEyPaMH, AaHAJIOTHUHBIMU OMMCAHHBIM B HACTOSIIEM HU300PETeHUH, WIH MPOLETypaMH,

ONMUCAHHBIMU B JIUTEPATYpE.
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N3mepeHne KOHCTAHT CKOPOCTH auuanpoBanusi aas P. aeruginosa PBP1a, PBP2 u
PBP3

[00266] KoHcTaHTBI CKOPOCTH aLMIIMPOBaHUs BTOpOro nopsiaka ayist PBP1la, PBP2 u PBP3

P. aeruginosa w3Mmepsuin Tpu MOMOIIM MeTona (PIIyOPECHEHTHOrO aHaJn3a aHW30TPOIHH
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neanuuinHa BOCILLIN FL (Anal. Biochem. 463, 15-22 (2014)). Konnentpauus BOCILLIN
FL (Thermo-Fisher Scientific, Waltham, MA, CIITA) B kaxknoMm ciydae coctasisuia 30 HM.
Konnentpauuu PBP cocrasnsanu 60 M nnst PBPla u PBP3 P. aeruginosa w 300 sM nns
PBP2 P. aeruginosa. bydep nns anammsa npencrasisii codoit 0,1 M ¢ocdar natpus ¢ 0,01%
Triton X-100. 3nauenne pH cocraBmsuo 7,0 mans Bcex PBP, 3a mckmouennem PBer2 P.
aeruginosa, pna xoroporo pH cocrasmsin 6,2. Hcnonb3oBanu CepuiiHble 2-KpaTHbIE
pa3BeneHMs COeNMHEHUH C KOHLIEHTpaUusMHy, Bapbupyromumucs ot 328 no 0,02 MxM nyiss PBP

P. aeruginosa. Pe3ynbraTbl IpuBeAeHbI B TA0JHLE S HIKE.

Tabauua S
Cxopoctb Ckopoctb Ckopoctb
Tpumep Ne AWM POBAHUS ALUJINPOBAHUS ALWJINPOBAHUS
PBP1a, Kon) PBP2, Kon) PBP3, K(on)
(MLch) MLch) (M.ch)
$
HaN ™
N R
N\ * sekok %
o 0SO4H
IIpenapar
cpaBHeHusn 1
(XupaJjbH.)
e
\H)/,, N
N * E &k
/N,
o} 0SO4H
IIpenapar
CpaBHeHUs 2
(pau. Tpasc)
1 &k * skok
2 &k * koK
3 * * &k
4 &k * skk
5 &k % Kok
6 * % Kok
7 * % Kok
8 * % %
9 &k - Kok
10 * ® o
11 *x * k%
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12 **
kg
13 *
kg
14 **
sk
15 k%
HE UCCIIEN0BATIOCH HEE
16 k%
HE UCCIEN0BATIOCH EE
17 %k
HE UCCIIEN0BATIOCH HEE
18 k%
HE UCCIIEN0BATIOCH HEE
19 k%
> HE UCCJIENOBAJIOCH ko
sk
o HE HUCCJIENOBAJIOCH ko
k%
= HE HUCCJIENOBAIOCH ko
k%
2 HE UCCJIEN0BATIOCH HHE
sk
2 HE UCCJIEN0BAIOCH HHE
k%
2 HE UCCJIEN0BATIOCH HEE
k%
2 HE UCCJIENOBATIOCH HHE
k%
2 HE UCCJIENOBATIOCH ok
k%
z HE UCCJIENOBAJIOCH HHK
k%
2 HE UCCJIENOBAIOCH HHE
Kk
2 HE UCCIEN0BAIOCH kol
Kk
= HE UCCIEN0BAIOCH kol
Kk
3 HE UCCIEN0BAIOCH ok
%k
2 HE UCCIEN0BAIOCH ok
%k
32 HE UCCIEN0BAIOCH ok
%k
HE UCCJIEN0BAJIOCh REE
35 % ES kg
36 k% £ kg
37 % E3
kg
38 % E3 sk
39 % E3
kg
40 k% ES3
skkok
41 * *
kg
42 **
HE UCCJIEN0BAJIOCH REE
43 **
HE UCCIIEN0BAJIOCH REE
44 %%
HE UCCIIEN0BAJIOCH REE
45 **
HE UCCJIEN0BAJIOCH REE
46 **
HE UCCIIEN0BAIOCH REE
47 ok *
skkok
48 *
s HE HUCCJIENOBAJIOCH Hk A
%
HE UCCIIEN0BAIOCH REE
50 k%
HE UCCIIEN0BAIOCH REE
5 1 k% E3 kg
52 k% E3 kg
53 k% E 3 kg
54 *
HE UCCIIEN0BAIOCH REE
55 % E 3 kS
56 k%
E 3 kg
57 k%
> HE HUCCJIENOBAJIOCH ko
%
- HE UCCIIEN0BATIOCH REE
k%
HE UCCIIEN0BAIOCH REE
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60 * HE UCCIIEN0BATIOCH REE
61 * HE UCCIIEN0BATIOCH *%
62 ** HE UCCIIEN0BAIOCH HEE
63 ** HE UCCIIEN0BATIOCH HEE
64 ** HE UCCIEN0BATIOCH *x
65 ** HE UCCIIEN0BATIOCH **
66 k% * kg
67 % * kg
68 % * kg
69 *k HE UCCJIEN0BATIOCH HEE
70 % * kg
71 % * kg
72 k% * kgkok
73 *k HE UCCJIENOBATIOCH HHE

Jlnst ckopocTeii auunuposanust PBPla: * oGo3HagaeT a kinm < 100 Mtcl, **
o6o3Ha4aeT kon) oT 100 10 10000 ML ¢! 11 *** o0Bo3nauaeT kon) > 10000 ML ¢t nns
ckopocTeii anunuposanus PBP2: * o6osHauaet kon) < 100 M1.c, ** o6o3Hauaer
Kony 0T 100 mo 5000 M.c! u *** oBozHauaer kon) > 5000 M.c’; nns ckopocreii
anumuposanus PBP3: * o6osnauaer keny < 100 M1.ct, ** o6osnauaer kony o 100
no 10000 M1tct! u *** oBosmagaer kon > 10000 Ml.ct. He mccnenosamocs:
HCCIIeIOBAHUE He POBOIUIOCE.

MIIK anst rpaMoTpHIATEIbHBIX KIHHHYECKUX H30JISITOB
[00267] 3HaueHust MUHUMANIBbHOM onasJsroweii koHueHTpanuu (MIIK) nmo oTHomeHHO K
P. aeruginosa W COeNVWHEHUSM ONPENEesUIM  C  UCMOJb30BAHHEM  METOHOJOTHH
MHUKpOpasBeneHusi B OyjbOoHE coracHO PykoBonctBy HWHCTUTYTAa KIMHHYECKUX U

nadoparopubix cranaaptoB (CLSI) (CLSI M07-A10). Pe3ynbrarhl npuBeaeHb! B TA0IHIE 6

HIDKE.
Tabauua 6
MIIK P. aeruginosa WT

Mpumep Ne (PAO1) (mr/a)

\N—N

wR
HoNT
N R EE
N\
o OSO3H
Ipenapar cpaBHenus 1

(XupaJjbH.)
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o} "OSOzH
IIpenapar cpaBHenus 2 (pau.
TPaHc)

Rk K

®%

®%

&%k

& 3%

Rim|ae|e(wan|n|a|w (o=

[
w

[
-

kK

j—
W

[y
=)}

&%

[y
~

&%

[y
oo

KKk

[y
o

Kk

[\
<

&%

[\°]
—

N
[\*}

&%

(0]
(]

&%

[\
=

KKK

N
9]

KKK

[\
(=)

KKK

~o
~1

&%

o
=)

KKK

~o
o

KKK

w
(=]

KKK

w
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w
~o

W
(7

W
=

W
/]

W
(=

(]
~

W
=]

W
o
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40 Hk ok
41 *

42 %%
43 *

44

45

46 %%
47 sk ok
48 %%
49 sk ok
50 sk ok
51 *

52

53

54 Hk
55 *

56 *

57 sk
58 Hokok
59 sk ok
60 sk
61 sk
62 sk
63 *%
64 *

65 *

66 *

67 *

68 Hkk
69 *

70 *

71 )
72 *

73 *%

* obo3nauaer MIIK > 16 mr/in, ** obo3nayaer MIIK ot 8 1o 16 mr/im u *** o6o3Hauaet
MIIK < 8 mr/.

5 [00268] 3HaueHus MUHUMAJIbHOM noaasiisitoineii koHnenrpanuu (MIIK) B oTHOeHUM

E.coli, K. pneumoniae i A. baumannii npuBeneHbl HUKE B Ta0aune 7.

Tabauuna 7
n No MIIK E. coli MIIK K. MIIK A.
pumep A2 (ATCC25922) pneumoniae baumannii
(mr/n) (ATCC700603) (ARC3495)
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N—N
H, R .
N R
N\ * %k %k * %k %k *
) 0SO3H
IIpenapar
cpaBHeHusn 1
(XupaJbH.)
e
\HJI,, N
N * sk % * *
yua)
0 0OSO3H
IIpenapar
cpaBHeHus 2 (pau.
TPAaHC)
1 * %k %k * %k %k * %k %k
2 * %k * % * %k
3 * %k % * %k %k *
4 % %k %k * *
5 %k %k %k * *
6 * %k * *
7 * % % %k *
8 * %k %k * *
9 * % % * % * %k
10 * % * % *
11 * %%k * k% * %k
12 * %% * *
13 * %% * *
14 * %% * k% * %k
15 * %%k * *
16 * % * *
17 * % * % *
18 * %%k * % * %k
19 * % * * %
20 * % * * %k
21 * %k * *
22 * %k * % *
23 * % * % *
24 * % * % * %k
25 * %k * * %k
26 * %k * k% * k%
27 * %k * *
28 * %k * * %k
29 * %k * * %k
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30 * %k * %k
31 %k %k %k * *
32 %k %k %k * *
33 * %k * %k
34 * %k * *
35 %k %k %k * *
36 %k %k %k * *
37 %k %k %k * *
38 * 3k * *
39 %k %k %k * *
40 %k %k %k %k %k %k %k %k
41 * %% * *
42 * % * * %
43 * %% * *
44 * % * *
45 %k %k %k * *
46 * 3k % %k *
47 %k %k %k % %k %k % %k %k
48 %k %k %k * *
49 * %k %k % %k
50 % %k %k % %k %k % %k
51 % %k %k * *
52 %k sk %k * *
53 %k sk %k * *
54 %k %k %k * *
55 %k %k %k * *
56 %k %k %k * *
57 %k %k % %k % %k
58 %k %k %k %k
59 %k %k * % %k
60 %k %k %k * *
61 %k %k %k * *
62 * %k % %k *
63 %k %k %k * *
64 %k %k %k * *
65 %k %k %k * *
66 %k %k k * *
67 %k %k %k * *
68 * %k * %k
69 * %k % %k *
70 * %k * *
71 * %k * *
72 %k %k %k * *
73 * %k %%k *

* obo3nauaer MIIK > 16 mr/in, ** obo3nagaer MIIK ot 8 1o 16 mr/im u *** obo3Hauaet

MIIK < 8 mr/in.
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MIIK nas B. pseudomallei, B. mallei, F. tularensis, Y. pestis n B. anthracis
[00269] bBruto nokaszano, uro npumep 40 MPOsBIIAET HHIHONPYIOLIYIO akTUBHOCTH (MITK
<4 wmr/n) B otHOWIeHUH B. pseudomallei, B. mallei, F. tularensis, Y. pestis n B. anthracis.
Ananu3 uHru6éuropos PBP P. aeruginosa in vivo

[00270] OuwuenuBanmu in vivo 3p¢deKTHBHOCTb mpemapata cCpaBHEHUs | (COeqMHEHHs,
HanenenHoro Ha PBP2) u mpumepa 40 coryiiacHO HacTOSIIEro M300peTeHUs] B OTHOIIEHUU
KinHnYeckoro uzossra P. aeruginosa (ARC6347, AmpC+, PoxB+) B Mopenu HelTponeHnH
O6enpa y mbimeil. Cm. ®@ur. 1 u ®ur. 2. EqUHCTBEHHOE CTPYKTYpPHOE pa3jMyuue MEKIY
ITpumepom 40 u mpenapaToM cpaBHEHHUs | 3aKJIFOUAETCs B 3aMEHE aMUHOMETHIIA HAa N-MeTHII-
aMUIOKCHUMHYI0 Tpynmy. OnHako coennHeHue, HaneleHHoe Ha PBP2 (mpenapar cpaBHeHUs
1), He ObUIO aKTUBHBIM (B 5TOM HCCIENOBAHMM CTA3UC HE ObUI OCTUTHYT JAaXe IpU
Boznetictuu 100% Bpemenu Bbiie MIIK), B TO Bpemsi Kak COeIMHEHHE, MHTHOUpPYOIIee
PBP3 (ITpumep 40), mokasano BbICOKYIO 3¢ dekTuBHOCTD (cHIKeHue Oonee yem 2 log(KOE/T)
npu BozaeicTBun 57% Bpemenu Bbiine MIIK).

[00271] Camku wmbrmeii CD-1 u3 Charles River Laboratories akkJuMaTu3MpOBaIUCh B
TeYeHue S5 AHeW A0 Hayana ucciaenobaHus. JKUMBOTHBIX COAEpXKaIM MO 5 B KIETKE CO
cBOOOHBIM OCTYIOM K muie ¥ Boxe. J{ist Toro, 4To0bl BbI3BaTh TPAH3UTOPHOE COCTOSIHHUE
HEUTPOIIEHNH, MbILIIAM BBOJWIIU JIBE A03bI LIUKJIO(QOChamuia B THU -4 1 -1: BHyTPHUOPIOIIUHHO
150 mr/kr u 100 MI/Kr, COOTBETCTBEHHO. Bce mpouenypbl ObUIH BBITIOJTHEHBI B COOTBETCTBHU
C KOPIOPAaTUBHOMN MOJUTHUKOMN 3a1UThI 5KUBOTHBIX C UCIIOJIb30BAHUEM ITPOLIEAYP U PYKOBOJICTB
IACUC, a Taxxe crannaptroB OLAW. ltamm P. aeruginosa ARC 6347 (AmpC +, PoxB +)
7S 3apakeHWsl TMOJIydald U3 HOYHOM KyJbTypbl Ha mjaHuere. Yacte muaHmera
pecyCreHANPOBAIU B CTEPIIIBHOM (pr3uosiorudeckoM pacteope u gosomwiu a0 OD 0,1 mpu
625 um. [MonyueHHyr0 OaKTEPHATBHYIO CYCIIEH3UIO TOTIOJIHUTENBHO Pa30aBIIsId A0 LEJIEBOTO
3apaxaromero MHOKynsata npumepHo 5,0x10° KOE/mpimb. IlpoBoaumu ompeneneHue
KOJIMYECTBA MMKPOOPTraHU3MOB 4YallleYHbIM METOJOM [JIsl MOATBEPXKACHUs KOHLEHTpPaLUU
MHOKYJIATA. Mpimeir  uHbuuppoBann npu  nomomu 100 MK NPUTOTOBJIEHHOTO
OaKkTepHaTbHOTO MHOKYJISITA B MBILILIBI JIEBOTO U rpaBoro Oenpa. Haumnas ¢ AByX 4acoB mocine
3apPAKEHHUsT MBIIIaM BBOAWIM TECTUPYEMOE U3J€Iue, IOJOKUTEIbHbIM KOHTPOJBbHBIN
aHTUOUOTHK (JIeBO(IOKCAIINH) UM HOCUTENNb. MpbImaMm, nonyuusmuM [Tpumep 40, npenapat
CpaBHEHHs | WJIM HOCUTEINb, TTOAKOXHO BBOAMIH 103y 10 MI/KT, BCero 8 103 ¢ HHTEPBAJIOM B
3 gaca. JKUBOTHBIM, MOJyYaBIIUM JIEeBO(IJIOKCALIMH, BBOAMIN OTHOKPATHYIO 103y 160 Mr/kr

NEPOpANbHO HEPE3 ABA HacCa MMOCIIEC 3apaKCHU.
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[00272]  Tpu >KMBOTHBIX MOJYYaIH AO3Y HA Tpymnmy/KoHUeHTpanuo. OnHy rpynmy u3 Tpex
MbIIIeH ymMepiBisuin B Havane tepanuu (T-Rx) u onpenensimu KOE. Bee ocraBmunecs: Mpimu
ObuTH yMepLIBIIEHbI depe3 26 dacoB mocne 3apaxkeHus. O0a Oempa acenTUYeCKU yAAIsIH,
B3BELIMBAJIY, TOMOI€HU3UPOBAIM 10 OJHOPOJHOM KOHCHCTEHLMH, CEPUHHO DPA3BOAUIM H
BbICEBAM B cpeny aus pocta Oakrepuii. KOE nmoncunTeiBanu mocine MHKyOauu B T€YEHHE
HOYH.

[00273] Conep:kaHue BceX CChUIOK (BKJIIOYAsi CCbUIKU HA JIUTEPATYPY, BbIIAHHBIE MTATEHTHI,
OnyOJMKOBAaHHBbIE TMATEHTHBIE 3asBKM U OJHOBPEMEHHO HAaXOIALIMECS Ha PACCMOTPEHHU
NATEHTHBIE 3as1BKH ), TPOLIUTUPOBAHHBIE B HACTOALIEM H300pETEHUH, TIOJTHOCTHIO BKIIFOYEHBI B
HacTosiIIee N300peTeHne MoCpencTBOM cebulku. Ecin He yka3aHO MHOE, BCE TEXHHUYECKUE U
Hay4HbI€ TEPMUHBI, UCIOJNb3yEMbIE B HACTOSINEM H300pPETEHUH, COOTBETCTBYIOT 3HAUEHMIO,

00IIeN3BeCTHOMY CIEIMATICTY B JAHHOM 00JaCTH TEXHUKH.
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DOOPMVJIA U30BPETEHUA

1. Coenunenue GopMyIIbI

o) "OSO;H .

WM ero (papMareBTHYeCKH IpuemMieMast Cojlb, Te:

X npencrasnser coboit H, CN, C(O)NR'R? NR'R? unu (C1-Co)anku, HeoOs3aTeabHO
3amereHHbIt NHC(O)RE nmn S(O)NHz;

Y npencrasnster coboit NOR?; umu R? u X coBMeCTHO ¢ aToMaMu, K KOTOPBIM OHHU
NPUCOENHEHbI, 00pa3yloT 4-0-ueHHbIH TeTePOLMKIMI I S-0-4JIeHHBIH TeTepoapul,
KaKIbII U3 KOTOPBIX HEOOSI3aTeIbHO 3aMeIleH OHOW Mii 0oJiee rpyNIamMy, BEIOPAaHHBIMU U3
(C1-Ce)ankmna, C=0, C(O)OH u C(O)O(Ci-Co)ankuna, rme yxazanublid (Ci1-Ce)amkun
HeoOsI3aTeNTbHO 3aMelleH OHOM min Oonee rpynmnamu, BeiOpanabiME u3 OH, (C1-Cs)ankokcu,
deHnna W 5-6-uJEHHOro rerepoapwia, TA€ YKa3aHHbIA S-O-4€HHBIH TeTepoapu
HeoOs3atenbHO 3ameneH NHy, NH(C1-Ce)ankunom u N((C1-Ce)ankun)y;

R! u R? xaxnplii He3aBHCHMO NIPEACTaBIsAET coboii Bomopon, rmano, C(O)NH,, NHa,
OH, (C1-Cs)anxoxcu unu (C1-Ce) ankun, Heobs3aTeNbHO 3aMelleHHbIi oqauM unu 6onee R,

R3 npencrasnser coboit Bopopon, C(0)(C1-Ce)anxun, C(O)NRRE, SO,NH,, SO,0H
un (C1-Ce)ankun, HeoOs3aTeNbHO 3aMeIleHHbIH onHuM i 6oiee R7;

kaxaeii u3 R*, R® u R® nesasucumo npencrasnser coboii Bogopox, (Ci-Ce)ankun umm
C(O)NRR®, rne yxaszannsiii (C1-Ce)ankun ais R*, R3 u R® Heobs3aTensHO 3amMenneH oqHIM
uu Gonee R7, mpu ycnosum, uTo 1o MeHblieii Mepe onud u3 R* u R° npencrapaser coboil He
BONIOPOJ, M TIpH ycjosuy, uto R* u R® He mpuCyTCTBYIOT, KOIrla COOTBETCTBYIOLIUIH aTOM
a30Ta, K KOTOpoMy npucoeanHensl R* u R®, cBsi3aH ¢ coceTHUM aTOMOM KOJIblia TOCPENCTBOM
JIBOMHOM CBSI3Y,

kaxaeiii R7 Hesasucumo BuiOpan u3 ranoresa, OH, ORC, (C;-Ce)ankoxcu, CN, 4-6-
YJIEHHOTO  TeTepoluKImia,  S-O-ujeHHoro  rerepoapwna, (enwmna, C(=NH)NH,,
NHC(=NH)NH;, NRYR®, C(O)OH, C=NO(Ci-C¢)ankunNH,, NHC(O)(Ci-Cs)anxuna,
C(O)NRR®, SO:R! u S(O)R!, rme yxazaHHBIA 5-6-uIeHHBIH TreTepOAPUN HEOOA3ATEIHHO

3amerneH NH» u ykaszanHbii Qermn HeoOsi3aTenpHO 3amerneH NHy;
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kaxpii 3 R?, R® RY u R® mesasucumo mpexcrasnser coboii somopon, OH, (Ci-
Co)ankmn, (Ci1-Ce)ankokcu, denmn, OSO,OH, 4-6-ujeHHBIH UUKIOATKHI, 4-O-4JIeHHBIN
TeTEPOLMKIIMI WIN S-O-uJIeHHBIH rerepoapui, rae Kaxabiii u3 ykasaHHbIx (C1-Ce)ankuna u
(C1-Co)anxoxcn myst R?, RP, RY u R® HeobsA3aTenbHO M HE3aBUCHMO 3aMellleH OHOH 1 6o1ee
rpynmnamu, BeiOpanHeiMu w3 OH, NH;, C(O)OH, C(O)O(Ci-Ce)ankuma, NHC(O)NH,,
NHC(O)NH(C1-Cg)ankumna, C(O)NHz, NHC(O)N((C1-Ces)ankmn)z, NHC(O)(C1-Ce)ankuna,
NHC(O)ranoren(C1-Cs)ankmna, 4-6-4JIeHHOTO T€TePOLMKIINIIA, S-6-4JIEHHOrO rerepoapula,
NH(C1-Cs)ankuna u N((C1-Cs)anmkun),, rae KaKablii U3 yKa3aHHbIX (eHmna, 4-0-4IeHHOro
reTepoLMKINIa, 4-6-4NeHHOTO IMKIOANKIIA U 5-6-uneHHoro rerepoapuna s R?, R®, R u
R®, u ykazaHHBIX 5-6-ujeHHON HeoOs3aTenpHON rerepoapuiabHol rpymmbl st (C1-Ce)ankuna
u (C1-Ce)ankokcu s R, R®, RY u R® HeoOs13aTeIbHO M HE3aBHCUMO 3aMEIIeHbl OHOH Ui
6onee rpynmamu, BeiOpaHHbIMH U3 (Ci1-Cg)ankuna, NHz, NH(Ci-Ce)ankuma u -N((Ci-
Ce)ankun)y;

R® mpencrasnsier coboit ¢enmn, HeoOs3aTeNbHO 3aMELIeHHBbIH OAHON i Oojee
rpynnamu, BbiOpanHbiMH 13 C(=NH)NH,, C(=NH)NH(5-0-uneHHbIiI TreTepOLUKIIII),
C(=NH)NH(C-C¢)ankuna, NHC(=NH)NH,, -NRR¢, C(O)NRR¢, SO,Rf u SOR! rne
ykazanHbi (C1-Ce)ankmn B rpynne C(=NH)NH(C1-Ce¢)ankun HeoOs13aTenbHO 3aMeIeH OTHOM
wiu 6onee rpynnamu, BeiOpanHbiME 13 NHa, NH(C1-Ce)ankuna u N((C1-Ce)ankmn)z;

R npencrasnser co6oii Bogopon umu (C1-Ce)anku; u

R® mpencrasisier coOoit 4-0-4yieHHBINM TeTEPOLMKIINI, HEOOS3aTeIbHO 3aMEIIeHHBIH

onHo mu 6onee rpynmnamu, BeiOpaHHbIME U3 C=0 u (C1-Ce)ankuina.

2. Coemunenne mo m. 1, oTiMUarolmieecss TeM, YTO YKA3aHHOE COEOUHEHHE HMEET

opmyny:

N
o NOSOH.

HUJIN €10 q)apMaLIeBTI/ILIeCKI/I npuemiieMas CoJib, ric:

X npencrasnser coboit H, CN, C(O)NR'R?, NR'R? unu (C1-Ce)ankur;
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kaxaeii 3 R! u R? HesaBucumo mpencrasiseT coboii somopon, nuano uwau (Ci-
Ce)ankuj1, HeoOs3aTe IbHO 3aMeIleH bl ofHuM 1nu 6onee R7;

R’ mpencrasnser coboit Bogopon umu (Ci-Ce)ankus, HeoOA3aTeNbHO 3aMeIleHHbI
onHUM i Gonee R

kaxpii u3 R, R® u R® nezaBucumo npencrasnsier coboii Bopopos, (C1-Ce)ankui uiu
C(O)NRR®, rne yxaszannsiii (C1-Co)ankun nis R*, R3 u R® neobs3aTensHO 3amMelnen oqHAM
uu 6onee R7, mipu ycnoBum, 4To 1o MeHbleii Mepe onun u3 R* u R° npencrapser co6oii He
BONIOPO, M TIpH ycioBuy, uto R* u R® He mpuCyTCTBYIOT, KOria COOTBETCTBYIOLIUH aTOM
a30Ta, K KOTOpoMy TprcoennHerbl R* u R®, cBsi3aH ¢ COCETHUM aTOMOM KOJIblia TOCPENCTBOM
JIBOMHOM CBSI3Y,

kaxapiii R7 HesaBucumo BbiOpan u3 ranorena, OH, ORC, (Ci-Ces)ankokcu, CN, 4-6-
YJIEHHOTO  TeTepOLUKInia,  S-O-ujeHHoro  rerepoapuna,  ¢enmna, C(=NH)NH>,
NHC(=NH)NH;, NR‘R¢, C(O)NRR®, SOR u S(O)R;

kaxcapiii m3 R% R, RY u R® mezaBucumo npencrasnser coboii Bogopon, (C1-Ce)anku,
(C1-Co)ankokcu, (enmn, 4-6-uneHHBIH T'eTEPOLMKIMI WIN S5-O-4IEHHBIH reTepoapui, I7e
kaxapiit 13 ykasanHbix (C1-Ce)ankuna u (C1-Cs)ankoxcu mas R?, RP, R u R® neoGsa3aTensHo
U HE3aBHCHUMO 3aMelIeHbl OAHON Wi Oojiee rpymnmamu, BbeiOpaHHbIMH u3 NHz, NH(Ci-
Co)ankuna u N((Ci-Ce)anmkui),, U rae KakIblii W3 yKa3aHHbIX (eHusa, 4-6-4JIeHHOro
reTepoLMKIIIa M S5-6-uneHHoro rerepoapuna mms R? RP, RY u R® meobs3aTensHo u
HE3aBUCHUMO 3aMelleHbl OMHOHN min Oojiee rpynmnamu, BeiOpaHHbIMU U3 (C1-Ce)ankuna, NHo,
NH(C1-Cs)ankuna u N((C1-Ce)ankun);

R® mpencraBnsier coboit ¢eHmn, HeoOs13aTeNbPHO 3aMEINeHHBbI OJHON wWiu Oonee
rpynnamu, BbiOpaHHbIMH U3 C(=NH)NH», C(=NH)NH(C;-Cs)ankuna, NHC(=NH)NH,,
NRIR®, C(O)NRUR?, SO:Rf u SOR, rne ykazannwiii (C1-Co)ankun B rpynne C(=NH)NH(C-
Ce)ankuna HeoOs3aTENIbHO 3aMEIeH OMHOW Wi Oojiee rpymmamu, BbIOpaHHbIME U3 NH»,
NH(C1-Cs)ankuna u N((C1-Ce)ankun)y; u

Rf npencrasnser co6oii Bogopon umu (C1-Co)anKu.

3. Coenunenue no n. 1 wim 2, oTnnyaroiieecss TeM, YTO YKa3aHHOE COEMHEHUE UMEET

opmyny:
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WK ero (papMaLeBTUYECKH IpUeMIIeMasi COJlb.

4, Coenunnenue o mobomy u3 1.11. 1 - 3, oTIHyaromeecs TeM, 4T YKa3aHHOE COSAMHEHHE

umeet popmyay:

5
RO RS A
e
1 . 6
R\l?l)///” - R
RZ N
/ AN
O OSO;H .
WM ero (papMareBTHYeCKH IpueMiIeMast CoJlb.
5. Coemunenue no moboMmy u3 M. 1 - 4, oTauuaromeecst Tem, uto R mpencrapiser

coboit Bogopon miu (C1-Ce)anku, HeoOs13aTeTbHO 3aMEIeHHBIH MTOCPEICTBOM aMUHO.

6. Coemunenue no moboMy u3 M. 1 - 5, oTauuaromeecst Tem, uto R mpencrapiser

co0o0¥i BOTOPOSI.

7. Coenunenue no moboMmy u3 M. 1 - 6, orauuaromeecst Tem, uto R! npencrapmser

coboit Bomopox u R? mpencrasnsier co6oii (C1-Ce)aaku.
Y p

8. Coenunenue mo nmodomy u3 mm. 1 - 7, ormuyaromeecs Tem, uro R! mpencrasnser coboii

Bonopon u R? mpencrasnser coboii MeTui.

9. Coenunnenue o mobomy u3 .. 1 - 8, oTIHyaromeecs TeM, 4To YKa3aHHOE COSAUHEHHEe

umeeT Gopmyy:
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5
RO_ R R0 i
i\l —-N\ N N—N
6 6
WP NG WS P QP
[ [
RZ N RZ N
A/ AN / AN
o 0SO3H - 1y o OSO3H .
WK ero (papMaLeBTUYECKH IpUeMIIeMasi COJlb.
10. Coenmunenne no mobomy u3 M. 1 - 9, orauyaromeecs Tem, uyto R® mpencrapiser

coboii Bopopon, C(O)NRRP umu (C1-Ce)ankun, Heobs3aTenbHO 3aMereHnbIii ORC.

11. Coenunenue mo mrobomy u3 m.a. 1 - 10, omnuyaromeecst Tem, uro R? mpencrasisier
coboit Bomopom; R® npencrapnser coGoil S5-6-uneHHBIH TeTepoOapui, HeoOA3aTENTBHO
sameuieHnbiii ogauM uian Oonee (C1-Ce)ankuiom, wiu (Ci-Ce)amkun, HeoOs3aTenbHO
sameuiennbiii OR®; u R® mnpexacraBiser coboit (GeHM, HeoOsS3aTENbHO 3aMeLISHHbIH

C(=NH)NH(C:-Cs)ankunNHa.

12. Coenunenue no mobomy u3 m.m. 1 - 11, otnuyaromeecss TeM, 4ro R? mpencrassier
coboit Bomopon u R® mpencrasnsier coboii nupasonun, HeoOA3aTeNbHO 3aMEIeHHbIH OTHIM

unu oonee (C1-Ce)ankuiaom.

13. Coenunenue 1o modoMy u3 I.11. 1 - 9, OTIMUAKOIIEecs TEM, YTO YKa3aHHOE COSIUHEHHE
umeeT Gopmyy:
4
HO RS
\i\l N__N\
R{ ) N, 7

WK ero (PapMaLeBTUYECKH IPUeMIIEMasi COJIb.

14. Coenunenue o mobomy u3 r.o. 1 - 9 u 13, ornuuaromeecs Tem, uro R* npencrapnser
coboit C(O)NR*R® um (C1-Co)ankun, Heobs3aTensHo 3amemenHsii NHa; R? npencrasnser

coboit Bomopox; u R® npencrasnser coboit (C1-Co)ankun, Heobs3aTenbHO 3aMemenHbii NH,.
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15. Coenunenne mo mobomy u3 mi. 1 - 9, 13 u 14, ornuuaromeecs Tem, uro R*

npenctasisier coboit (Ci-Ce)amku.

16. Coenunenne mo mobomy u3 ma. 1 - 9 u 13 - 15, orauuaromeecs Tem, uto R*

npeAcTaBysieT cOOOH MEeTHII.

17. Coenunenue o mobomy u3 I.11. 1 - 9, oTHyaromeecs TeM, 4TO YKa3aHHOE COSANHEHHE

umeet popmyay:

R5
HO_ /
L0
/
R‘]\,?l)///l,, /
RZ N
N
Vi N\
o] OSO3H .
Wi ero (hapMaleBTHYEeCKH IpUeMiIeMasi CoJib.
18. Coenunenne 1o mobomy u3 r.m. 1 - 9 u 17, ornuyaromeecs Tem, uro R’ npencrapnser

coboit C(O)NRR® um (C1-Co)ankun, Heobsa3aTensHo 3amemennbii NHa; R? npencrasnser

coboit Bomopox; u R® mpencrasnser coboit (C1-Co)ankmn, Heobsa3aTenbHO 3amemeHHbIi NH,.

19. Coenunenne mo mobomy u3 i 1 - 9, 17 u 18, oTiamuaromeecs TeM, uTo R’

npenctasisier coboit (Ci-Ce)amku.

20. Coenunenne mo mobomy u3 mm. 1 - 9 u 17 - 19, ornuuaromeecss Tem, 4to R’

NpeACTaBysieT COOOH METHII.

21. Coenunenue 1o m. 1, oTIM4aroneecs TeM, 4YTO YKa3aHHOE COCOUHEHHE BBIOPAHO W3

dbopmyr:
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HO\N \N—‘N N N""{

H | \ J
O\\ P N \)/", . N e, N
HzN/E d HZN\%I\” N
N, )—N

o 0SO3H o "0SOzH
- \ HO. N\
o:/\O IN NN N NN
N)/II' ™ HZN?HI,," NS
HN- N N O N
\g / )—N\ )—N\
O OSOsH o O OSO:H . ymn  papmanestiueckn

IPUEMIIEMON COJH JIFOOOT0 U3 YKa3aHHBIX BBIIIE COEUHEHUH.

22. Coenunenue mno m. 1, oTiuuaroiieecss TeM, YTO YKa3aHHOE COEIUHEHHE HMEeT
bopmyay:
HOL,,
N N-N
S s )
HN™ ™
l NO R
N\
o OSO;H .

WM ero (hapMaLeBTUYEeCKH IpUeMIeMasi CoJib.

23. ®dapmaneBTUYeCKass KOMIIO3UIIMS, COAEpIKaliasi CoeIMHeHue no jmodomy u3 mm. 1-22

WK ero (hapMaleBTHYECKH MTPUEMIIEMYIO COJTb U (DapMalleBTHYECKH MPUEMIIEMbIII HOCUTEb.

24, Cnocod® neueHusi OakTepHaTbHONH WH(PEKUUH y CyOBEKTa, HYKIAIOIIEroCsl B 3TOM,
BKJIFOYAOIMI BBEIEHHE YKa3aHHOMY CYyOBeKTy 3(p(eKTHBHOTrO KOJMUYECTBA COCTUHEHUS IO
nrobomy u3 mm. 1-22 wim ero GapManeBTHYeCKH MPUEMIIEMON COJIA WJTM KOMIO3HIIMH IO II.

23.

25. Croco® mo m. 24, OTNMYArOIIMNACSA TeM, YTO YKa3aHHas OakTepuanbHas WHQEKIHS

BbI3BaHAa I'paMOTPULATCIIbHBIMUN 6aKTepI/I$IMI/I.

26. Croco® mo m. 24 wnmm 25, OTIMYANOINMICS TeM, YTO YKa3aHHas OakTepuasibHas

uH(peKIHs BbI3BaHA P. aeruginosa.
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27. Croco® mo m. 24 wmm 25, OTIMYANOIIMICS TeM, YTO YKa3aHHas OakTepuasibHas

uHbekuus Bb3Bana Fnterobacteriaceae.

28. Crnoco6 mo mobomy u3 mm. 24 wuinu 25, OTIMYAOIMMKICA TEeM, YTO yKa3aHHAs

OakrepuanbHast nHGEKLUs BbI3BaHa L. coli, K. pneumoniae v Acinetobacter spp.

29. Crioco® mo m. 24, oTnMYarOIMNCA TeM, YTO YKa3aHHas OakTepuanbHas WHQPEKIHs

BBbI3BaHA NIATOT€HOM, BBIOpaHHBIM U3 Burkholderia spp., B. anthracis, Y. pestis n I. tularensis.

30. Cnoco6 wHrnOupoBaHusi OaKTepHAJIbHOTO TNEHHLMJUIMHCBS3bIBAOIIEro Oenka 3
(PBP3) wu, HeoOszarenpHO, uHrubuposanusi OaxrepuanbHoro PBPla/b y cyObekra,
HY’KJAIOLIErocss B 3TOM, BKJIIOYAIOLIMN BBEACHUE YKa3aHHOMY CyOBekTy 3¢dekTuBHOrO
KOJIMYECTBA COEMHEHNUs 1O JoboMy u3 mn. 1-22 wim ero ¢apManeBTHUECKH TPUEMIIEMON

COJIA WJIX KOMITO3ULIUH 10 I1. 23.
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Log(KOE/T)

172

OUr. 1
Monenb He#TporieHnH Oenpa y MbIIen
0
IIpenapar cpaBHeHus 1
9 p ~ )
T
8
7
1
Crazuc
6 ....7 ......................... \ ...................
S % §
4 % \
7 \ *
IIpenBapur. Tonbko 6,25 mr/xr 50 mr/kr 250 mr/kr  neBodroxcarmn 160
JICUEHHE HOCHUTENIb Kk, 3u K. 39 KK, 394 MI/KT Kk, 244

MIIK = 0,06 mr/m

70%T>MIIK 95%T>MIIK 100%T>MIIK




Log(KOE/r)

10

2/2

DUr. 2

Mopnens HeliTporieHn: Oenpa y MbILIEH

ITpumep 40
X

+IIpensapur. —Tonbko
JeUeHue HOCHTEJb

MIIK = 0,25 mr/ma

r
\
§ %
.

6,25 Mr/kr 50 mr/xr 250 mr/xr  neBogokcarma 160
KaXI. 34 KOKI. 39 KOXKA. 34 MI/KT KK, 244

27%T>MIIK 44%T>MIIK 57%T>MIIK
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