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XMMHUYECKWE COEOUHEHNA

Ob6nacTtb n3obpereHus

Hacrosiiee n3obpereHme OTHOCUTCH K COEAUHEHWUSIM, KOTOpble NPeACTaBNsAT
cobor nponssoaHble TMasonos. CoeguHEHNS NO N30OPETEHNIO HAXOAAT NPUMEHEHNE B
npeaynpexaeHmm mnm neyeHun GaktepuanbHon MH@ekymn. CornacHo mns3obpeTeHuto
TaKke nNpegnoXeHbl Takne CoeauHeHuMs camum no cebe un  dapmauyeBTMyeCKMne
KOMMNO3MLUmMK, cogepxawyme takme coeguHeHms. CoeanHeHns no n3obpeTeHnto NonesHol
B KayectBe WHrMbutopos gepmeHToB MeTanno-B-naktamas (MBL). CoeauHenusa no
N300PETEHNIO MOXHO WCMNOMbL30BaTb B KOMOMHUPOBaHHOW Tepanuum, Hanpumep, B
KoMOMHaUMmM ¢ ogHMM unm 6onee aHTUOMOTMKAMUM N BO3MOXHO C O4HMM unn Gonee
NMHrnbrnTopamm epmeHToB cepuH-B-nakramas (SBL). Takas kombuHnposaHHas Tepanus
HaxoguT ocoOble MNPUMEHEHUSI B MPEAYNPEXAEHUM UNU nedYeHun BakTepuanbHOn
MHEeKUMKN, Bbi3biBaeMon OakTepusimn, KOTOpble o0O0nagalT pPEe3UCTEHTHOCTBI K
neyeHnro  aHTMbmoTukamn, npuv  UCMOMb3OBaHUM WX B BUAE MOHOTepanuu, B
OCOBEHHOCTWN, KOrAa pPe3UCTEHTHOCTb OBOycnoBneHa npucyTCTBMEM (EPMEHTOB
mMeTanno-f-nakramas Wunum CcepuH-p-naktamas, W JieYyeHne OAHUMM TONbKO [3-
NakTamHbIMW  @HTUOMOTUKaMM MOXKET okasaTbCs OesycnewHbiM. B Takmx crnyyasax
KOMOMHMpPOBaHHasA Tepanusa MOXET COXpaHuTb aHTubakTepuanbHoe AeucTemne -

nakTamHoOro aHTnbmnoTuka.

MNpeawecTBYOWNIA YPOBEHL TEXHUKU

Baktepun kak B KNMMHUYECKMX, TaK U B HEKITMHUYECKMX YCNOBUAX CTAHOBATCSA BCE
fonee pesNCTEHTHbIMM K TPaAMUMOHHBIM aHTMOMOTUKaM, M 3Ta PEe3UCTEHTHOCTb
CTaHOBUTCA CEPbE3HON KMMHUYECKON N 3NUAEMNOIIOTMYECKOn Npobnemon ansa 340pOBbs
yenoseka. Hanpumep, nokasaHO, 4YTO OAWHOYHbIE AMWHOKWUCMNOTHbIE MyTayum B
B6aktepuanbHon [OHK-3aBucumon PHK-nonumepase Moryt CHu3uTb adEdUMHHOCTb
CBSA3bIBaAHWS 3TOr0 LeneBoro epmMeHTa ¢ aHTUOMOTUKaMK, YTO NMPUBOAUT K BbICOKOMY
nokasarento pesncteHTHocTn (FoR). OanH 13 nogxoaos, ydntbiBaowmn FOR, koTopbin
paccmarpuBarncsa paHee, 3aknoyaetca B pa3paboTke eAuHOro areHTa, uHrnbumpytowlero
ABa POACTBEHHbIX BakTepuanbHbix depmeHTa. [MpMMepbl TakuUX areHTOB BKIMOYAOT
renoTuaauuH, KoTopbin MHrMbupyetr asa cxoxux [OHK-npoueccupyowmx KOMMOHEHTa
depmeHToB Tonomsomepas Il n IV (GyrA u ParC), n 3onmdpnoaauynH, KOTOpbIN
NMHrMBUpyeT aBa cxoxmnx ATP-rnaponmsyowmx KOMNOHEHTa (PePMEHTOB TONOM3OMEpPa3
[l v IV (GyrB n ParE). OgHako, aTOT NoaXxoA He Bcerga rogutcs B criyvyae gpyrux oopm

PE3NCTEHTHOCTM, Hanpumep, Korga pesucTeHTHOCTb MUKPOBOB K aHTMOMOTMKY BO3HUKAET
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B  pesynbtare npoayuuposaHus  GaktepuanbHOro - pepmMeHTa,  CnocobHoro
WHaKTUBMPOBATb aHTUbakTepmanbHoe NnekapcTBEHHOE CPEeACTBO.

Y rpamoTpuyaTtenbHbiX 6akTepun pe3nCTEHTHOCTb K aHTUBUOTNKaM (B YaCTHOCTH,
B-nakTamHbiM aHTUOMOTMKaM) 4YacTO BO3HWKAET B pesynbTare npPoAyLUPOBaHUSA
MUKPOOPpraHmamom B-nakramas. depmeHTbl B-nakramasbl BKAOYAOT Kak mMeTanno-B-
naktamasel (MBL), Tak n cepuH-p-nakramasel (SBL). B cdepmeHTax cepuHoBbIX [-
naktTamasax MCnonb3yeTCa OCTaToK CepuHa B aKTMBHOM LEHTpe Ans ruaponusa f-
NakTamHbIX KOmney Mo MeXaHW3My KOBAaneHTHOro karanmsa, B TO BPEMS Kak B
OTNUYaLWKMXCA NO CTPYKType dhepMeHTax meTanno-B-nakramasax ansa rugponusa [3-
NakTamMHOro KomnbLa UCMOMnb3yeTca KOOPAMHAUUA MOHOM MeTanna Zn N rmapoKCUA-1OH.
Cpean epmeHTOoB BakTepuanbHbiX B-nakrtamas, B YacTHOCTWM Yy rpamoTpulartenbHbIX
BakTepun n Gonee KOHKPETHO Yy aHTepobakTepmin, 6onee crapble PepMeHTbl CEPUH-PB-
naktamasbl AOMOMHEHbl CPAaBHWUTENMbHO HeJaBHO OOHapY)XEHHbIMKM  MeTanno-f-
naktamasamu. CnepgoBaTenbHO, PE3UCTEHTHOCTb rpamoTpuyarenbHbix Bakrepun Kk B-
nakTamHbIM aHTMOMOoTUKam oOycnoBneHa B OCHOBHOM MPOAYLUMPOBAHMEM JAaHHbIM
BMAOM MUKPOOpPraHusma gByx TUMOB B-nakramas.

Kak yxxe obcyxganochb Bbile, Y rpamoTpulatenbHbix 6akTepun pe3ncTeHTHOCTb
K @aHTUOMOTUKaM 4acToO BO3HUKAET B pe3ynbTare NpoAyLMpOBaHNSA MUKPOOPraHU3MomMm B-
naktamas, B ocobeHHocTn metanno-B-naktamas (MBL). MBL sasnsiwoTcs pelsarowmmm
dakTopamMn pPe3nUCTEHTHOCTM BO3pacTaloLen KIUHUYECKON 3HAYMMOCTU. DakTU4ecku,
BBUAY WX LUMPOKOrO CrEeKTpa, Hanuuusa cunbHow kapbaneHemasHoW akTUBHOCTU W
PE3UCTEHTHOCTU K WHrMbuTopam 3Tn epMeHTbl MOryT npugasaTb PE3UCTEHTHOCTb
MOYTU KO BCEM B-NakTaMHbIM aHTUOMOTUKAM.

Brnepsbie MBL 6binn obHapyxeHbl B cepeaunHe 1960-x rogoBs, kak NnepeHoCumble
MOBUnbHbIMK anemeHTammn [HK Tonbko y BUAOB C HU3KUM NMaToreHHbIM NOTEHLMaNnoMm.
OpHako, 3a 1990-e roabl MPOU3OLLNIO PaCNpPOCTPaHEHUe reHoB, kogupyowmx MBL,
CPeAN OCHOBHbIX rpamoTpuyaTtenbHbiX 6akTepun, n 3TO NPUBENO K KpM3ucy B obnactu
34PaBOOXPAHEHUSA, BO3HUKLLIEMY B pes3ynbTaTe pacrnpoCTPaHEHUA N0 BCEMY MUPY
PE3UCTEHTHBIX K KapbaneHemam 3HTepobakTepuin, NpPOAYUMPYOWNX MeTanno-B-
naktamasbel VIM-tuna ©n NDM-tMna (BepoOHa-UHTErpoH-KOAMPYEMYKD MeTanno-B-
nakramasy u metanno-p-nakramasy Heto-Lenu).

OYHKUMOHANbHBIE OCOBEHHOCTM 3TUX JSHTEPOBAKTEPUA BKNHOYAKT  CUMBHYHO
kapbaneHemasHyl0 aKkTMBHOCTb W PE3UCTEHTHOCTb K TMPUMEHSEMbIM B KITUHUKaxX
MHrMbuTopam B-naktamas (knasynaHaty M CynbdoHam). AKTUBHOCTb B OTHOLUEHUM [B-
nakTamoB  pasnuMyHa Cpean  pasHblX  MeTanno-f-naktamas, a cybcrtpatHas

cneymgurYHOCTb MOXET BapbUpoBaTb OT Y3KOro AuanasoHa (Hanpumep, B crnydvae
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metanno-B-nakramasel CphA 13 Aeromonas hydrophila), O pacLUMPEHHOro guanasoHa
(Hanpumep, B cnydyae metanno-p-nakramas VIM-Tuna, KOTopble MOryT KatanusnmposaTb
pasno)XeHne NoYTU BCEX KNaccoB B-rakramoB KpoMe MOHOOaKkTamoB).

CylecTBylOT TpW OCHOBHbIX CTPYKTYpPHbIX nogknacca MBL, «koTopble
XapaKkTepusyrlTCca CyLEeCTBEHHbIM BHYTPEHHUM pasHoobpasuvem. [lpeacrtasutenu
pasHbIX MNOAKNACCOB pPasfMyatoTCA HE TOMbKO MO BbLICOKOW CTEneHun pasHoobpasums
NnocneaoBaTeNbHOCTEN, HO TaKKe U CTPYKTYPOM UX aKTMBHbIX LIEHTPOB. B dhepmeHTax
noaknaccos B1 u B3 akTuBHbIA LEHTP COAEPXKUT ABA UOHA LMHKA, Y NpeacTaBuTeEnen
nogknacca B2 akTUBHbIN LEHTP COAEPXKUT TONMbKO OAUH MOH LMHKA.

MpnobpeTeHHble MeTanno-f-naktamasbl OblM  OBHapy)XeHbl B LUTaMmMax
Enterobacteriaceae, Pseudomonas aeruginosa, Acinetobacter baumannii n ppyrux
rpamoTpuyarensHbix 6aktepun. Cpean npuobpeterHbix MBL nodtn BCe PepMeHTbI
npyHagnexar nogknaccy B1, uto ykasbiBaeT Ha obulyio 6onee BbICOKYHO CKMOHHOCTb
npeacTaBuMTENen 3TOro nogknacca K 3axBaTy W pacrnpoCTPaHEHU0 MOOMMbHbIX
reHeTUYECKNX INIEMEHTOB MO CPaBHEHUIO C NpeacTasmTenamMmn nogknaccos B2 n B3.

K npumepy, nogknacc B1 cogepxut chepmenTel IMP-Tuna (meTanno-B-nakramasy
nmmneHemasy), VIM-tuna n NDM-Tuna.

®epmenTbl IMP-Tuna, skntovas IMP-1, cHavyana 6binn obHapyKeHbl B AnoHUM B
koHUe 1980-x rogoB M ¢ Tex nop Obinn 3aperucTpypoBaHbl MO BCEMY MUPY Y
3HTepobakTepun 1 y rpamotpulatenbHbix 6akrepun. depmerTtol IMP-Tna obnagator
LLUMPOKOW cybCcTpaTHOM CneymndUYHOCTbLIO N BbICOKOW addUHHOCTLIO K LiedhanocrnopuHam
n kapbaneHemam, HO OHW XapakTepusytTCs HEOONbLUON aKkTUBHOCTbIO B OTHOLLEHUM
TeMounnnuHa.

®epmenThl VIM-TUna, Bkntovasa VIM-2, cHadyana 6binm obHapyxeHbl B EBpone B
koHUe 1990-x rogoB u ¢ Tex nop ObinNn 3aperncTpupoBaHbl No BCemy mMupy. PepmMeHTbI
VIM-Tvna nepBoHavanbHO ©Obinn oOOHapyXeHbl Yy P. aeruginosa W Yy Apyrux
rpamoTpuuaTenbHbix 6akTepun, HO C Tex Mop MOABUNUCL Yy 3HTepobakTepun u ctanm
cepbe3Hor nNpobnemMon B HEKOTOPbIX crydasix. MssecTHbl 6onee 20 pasHbix VIM-
annoTUNOB, KaXKAbIA U3 KOTOPbIX XapaKTepusyeTcs OonpeneneHHbIM reorpaduyeckmm
pacnpocTtpaHeHmem, 3a ucknoveHmnem VIM-1 n VIM-2, koTopbie umetotT 6onee Lwmpokoe
pacnpocTpaHeHue, 4yem depmeHTol IMP-Tna. Metanno-f-nakramasel VIM-Tuna
AEMOHCTPUPYIOT elle Bonee MpOKYo CyOCTpaTHYO CneuuduyHoCcTb, Yem PEPMEHTHI
IMP-Tna, nposBnsss CnoCOOHOCTb  KaTanuM3vMpoBaTb  MMAPONM3  B-0-METOKCU-
neHnyunnnHos. Kpome Toro, dpepmentbl VIM-Tuna sBRSTCA YHUKaNbHbIMU Cpeau
MeTanno-f-nakramas B TOM OTHOLUEHUN, YTO OHM oBnagaloT BbICOKON adddPUHHOCTLIO K

kapbaneHemam.
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MeTtanno-p-naktamasa 1 Hbto-Oenn (NDM-1) npegcrasnsiet cobon HOBYHO
MeTanno-f-nakramasy, nepBoHa4yanbHO  WUAEHTUMUUUPOBAHHYIO Y  MauueHTa,
nomeLjeHHoro B rocnutanb B Hblo-enn ¢ wuHdekumnen, BbidBaHHOW Klebsiella
pneumoniae. Bnocnenctemm 6bino OOHapPYXEHO, YTO MUKPOOPraHu3Mbl CEMEWNCTBa
Enterobacteriaceae, cogepxaLime 3Ty HOBYIO B-naktamasy, LUMPOKO pacnpoCTpaHeHbl No
MHamm, T[MaknctaHy w bBaHrmagew W B HacTodAWee BpemMsa BCTpevarTcs B
BenukobputaHum u BO MHOMMX APYrux cTpaHax. Mertanno-p-naktamasa 1 Hbto-Lenn
(NDM-1) npeacraBnsaeTt cobon nonunentug AnnHon 158 aMMHOKMCNOT (HOMEp AocTyna
AB571289), cnocobHbIi KaTannanpoBaTb MMAPONN3 LUMPOKOro CrekTpa B-nakTamMmHbIX
aHTUONOTMKOB, BKMOYAs MEHUUUNNUHBI, LedanocnopHbl N aHTUBMOTMKU rpynnbl
kapbaneHemoB, KOTOpPbIE ABMSIOTCA OCHOBOW ANS NEYEHUs aHTUOBNOTUKOPE3NCTEHTHbIX
BakTepuanbHbIX MHEKLNIA.

Co0oTBETCTBEHHO, cyujecrsyet ocTpas notpebHoCTb B HOBbIX
aHTnbakTepuanbHbIX COEAMHEHNAX N KOMMNO3ULUSAX U cnocobax agbioBaHTHOW Tepanum
anst nedeHus GaktepmanbHOM WHEKUMN, B 4YacTHOCTM BakTepmanbHOM WHEeKUuN,
Bbl3biBaeMon Baktepusimn, akcripeccupyowumm depmeHtel MBL. Cyuwlectsyet Takke
ocTpasa NoTpebHOCTb B HOBbIX KOMMO3ULUAX ANA neyeHns BGakrepuanbHOW UHeKLmu,
Bbl3blBaEMON BakTepuamu, KOTOpble MPOSBNAIOT BbICOKYKD PE3UCTEHTHOCTb, B
YaCTHOCTW, KOrAa PE3UCTEHTHOCTb K aHTubuotmkam (B OCOBEHHOCTU B-nakTamHbIM
aHTUOMOTMKaM) BO3HWKaET B pesynbTare npoayuupoBaHua GakTepusmu OAHOro WUnu
B6onee uyem opHoro epmeHTa, CnocobHOro WHaKTUBUPOBATL aHTMBakTepuanbHoe
nekapcTBeHHOe CcpeacTBo. Hacrtoswee wm3obpeTeHne HanpaeneHoO Ha pelueHue

HEKOTOPbIX UMK BCEX 3TUX Npodnem.

KPATKOE OMMUCAHUE CYLLHOCTU N3OBPETEHNA

PaHee aBTOpbl fgaHHoro msobpeterns coobwann B WO 2014/198849, uto

HEKOTOPbIE MNPOU3BOAHBIE TUA3OMOB SABMSATCA UHrMOUTOpamMKM MeTanno-f-nakramas,
Bkmovyass NDM-1. Tenepb aBTOpbl M30OPETEHMS HEOXUAAHHO OBHAPYXWUMKN, YTO
coeguHeHunsa dopmynbl (1) SBNAKOTCS CUNBHOAEUCTBYIOLNMMU MHIMBUTOpPamMM MeTanno-B-
naktamas, skntodas NDM-1, n obnagatoT ynyylleHHbIMU CBOUCTBAMU MO CPABHEHUIO C
coeguHeHuamn, onucaHHbiMu B WO 2014/198849. Takum o6pa3om, [aHHbIE
COEAVHEHUS MNONe3Hbl B feYeHUn u npegynpexgeHun 6GakrtepuanbHOM UHpeKLuu,
Hanpvmep, Npyv NPUMEHEHUN B KOMBUHaUMK C B-nakTaMmHbIMKU aHTUBNOTUKaMM.

ABTOpbI AaHHOro U30BpeTeHns Takke OOHapyXunu, YTo CoefuHeHUs PopMyrbl
() npeanoyTuTEenbHO MOryT ObITb WUCNONBL3OBaHbI B KOMOMHaUMM C UHrMbuTopamm

hbepMEHTOB CepuH-B-naktamas u Apyrumn aHTUOMOTUKaMWU, TakUMWU Kak B-nakTamHble
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aHTUBMOTUKN, Hanpumep, aHTUOMOTMKK rpynnol kapbaneHemosB. Takue
KOMOUHMpPOBaHHbIE Tepanuu MMeIT ocoboe 3HaYeHne B NPeayNPeXaeHUn Unu nevyeHum
BakTepuanbHON MHAEKUNKN, Bbi3bIBAEMON BakTEpUAMMK, KOTOPbIE MPOSIBASIOT BbICOKYHO
CTEeMNeHb PEe3NCTEHTHOCTU K aHTUbmMoTMkamu MPY UCNOMNb3OBaHMM WX B BUAE
MOHOTEpanun, B OCODEHHOCTW, Koraa OakrtepuanbHas WHPEKUMS Bbi3blBaeTCA
Bakrepmamu, NpoAyLMpYIOWMMN (PepMeHTbI B-nakTamasbl.

COOTBETCTBEHHO, COMMacHO AaHHOMY M300PEeTEHMIO NPeanOXeHbl COeAUHEHME,
KOTOpOE npeacTaBnseT cobon NPon3BoHOE TUa3onoB, cooTBeTCTBYOWEee dopmyne (1),

nUnu ero hapmaLeBTUYECKN NpUeMIeMas Corb,

( Rz)m N - ¥
O Z X | R5
o§\\ ~ \(N N
3 " |z |
[\\] H R3 R7 R6

R1

S

[POPMYNA (1)]
roe
o R Bbi6paH 13 H, R n -CH,OC(O)R™, rae R'® BbiBpaH 13 He3ameLLeHHOM
C+-CankunbHou rpynnel n peHnna;
o A npeacrtaBnser cobOOM  UMKIMYECKYHD Tpynny, BbiOpaHHy U3
Cs-CioapunbHon, 5-10-uneHHon retepoapunbHon n 4-10-4neHHon kapBoLMKNNYECKON 1
reTepoLMKINYECKON rpynn;
o kaxablii R? He3aBMCMMO BbIGPaH K3
(1)  ranorena unu R®;
2 rpynn  Cisankun, O(Cisankun), S(Ciiankun), SO(Ciankun) wunm
SO,(Cyankun), Kaxkaas U3 KOTOPbIX BO3MOXHO MOXET ObITb 3ameLyeHa 1,
2 unu 3 ranoreHoBbIMU 3aMECTUTENSIMA WWUMU OAHUM 3amecTuTenem RE:
n

(3)  NRPC(O)R® n NR®C(O)NR’R®, rae kaxabii R? n R® HesaBucumo BbibpaH
M3 atoma BOAOPOAa W HesamelleHHoro Ci.ankuna, U kaxablh R°

npeacrasnseT cobon HesameLeHHbIN Cq_,ankum;
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n
. kaxabih R® HesaBncmumo BbiBpaH u3 -CN, -OH, -C(O)NRR?, -
NRRS,
-NR'"C(NR™R", -C(NR')NR'"R"? un -NR"C(NR'")NR'?R"*; rae kaxabii
3 R' n RY HesaBucumo npeactasnsieT coboit H Mnu HesamelLeHHbI
Ciankun;

o mpasHo O, 1, 2 nnun 3;

o R® BbiBpaH U3 atoma Bosopoaa n Ci-CsankunbHON rpynnbl, KOTOpas He

3amellieHa unu 3ameLyera 1, 2 unu 3 3amecTuTensiMm, BbiBpaHHbIMK 13 ranoreHa, -OR'°
" _NR']OR']'];

o n pasHo 0 unn 1;

o Z npeacTtasnseT cobon ceA3b unu BbibpaH u3 -NR'°C(O)-, -C(O)NR'™-,
-NR'™C(O)NR"-, -NR°C(0)0O-, -OC(O)NR"-, -NR"°C(0)S-, -SC(O)NR'®- -NR"C(NR™")-,
-C(NR1O)NR11-, -NR1OC(NR11)NR12-, -NR1OC(N+R11R12)-, -C(N+R1OR11)NR12-,
-NRC(N'R"R™)NR™-, -NR™C(NR'O-, -OC(NR')NR"-, -NR™C(N*R'R"™0O-,
-OC(N*R™R")NR'2, -NR"C(NR™)S-, -SC(NR™)NR"-, -NR"C(N*R"'R"™)S-,

-SC(N'R'R'™NR™-, -C(O)NR™-, -NR'”C(O)NR™-, -OC(O)NR'™-, -SC(O)NR'*-,
-C(NR1°)NR15-, -NR1OC(NR11)NR15-, -C(N+R1OR11)NR15-, -NR1OC(N+R11R1Z)NR15-,
-OC(NR™)NR™-, -OC(N'R'"R")NR"-, -SC(NR')NR'-, n -SC(N*R"R")NR"*-;

o L npeacraBnder cobon cBA3b wunum  BbiOpaH un3  Cijankunexa,
Co4ankeHunerna, CosankvHunera,  Cqzankmnen-(CsgumknoankuneH)-Cq ankunena,
Ci.4ankunen-(CseymknoankmneHa) n (Cssyunknoankunen)-Cq.4ankunena, npn atom L He
3aMelleH unu sameleH 1 unu 2 3amecTuTensMu, BbiBpaHHbIMKU U3 ranorena, -OR'™® u
-NR"R": urm L npepcrasnset cobon -C(R'%)=N-:

o X npeactaBnsieT cobon cBA3b Unu, ecnum L oTnuyaetcsa oT CBA3U unu
-C(R"®)=N-, To X npepcrasnseT coboit cBs3b Unm BuiBpaH 13 -NR'™- -O-, -NR'°C(NR™")-
n-C(NR')-:

o p pasHo 0 nnu 1,

o R* BbiBpan u3s H, -CN n C,-Csankuna, KOTOPbIA HE 3amelleH unu
3amelleH 1, 2 unu 3 3amMecTUTensimMu, BblIGpaHHbIMK 13 ranorena, -OR™, -NR"°R"! 1 -CN;

unm R* coBmecTHo ¢ R® oBpasyeT, BMecTe C aTtoMamu, K KOTOPbIM OHM
NPUCOEANHEHDI, 5-B-UNEHHYIO FETEPOLMKIMYECKYIO TPYNMy, COAEPXKAaLLy0 MO MEHbLUEN
MEepe OAWH HacCbIWEHHbIW aTtoM yrrnepoja B  KOmble, MNpPUYEM  yKasaHHas
reTepoymknuyeckas rpynna He 3sameljeHa unu samewjeHa 1 unm 2 3amectutensimu,

BbIGPaHHbIMM 13 He3amelleHHoro C-Crankuna, ranorexa, -OR™, -NR'R"" n -CN;
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o R® BbiGpaH u3 H, -CN n Ci-Csankuna, KOTOPbIN HE 3amelyeH Wnu
3amelleH 1, 2 unu 3 3amecTutensmu, BbibpaHHbIMK 13 ranorena, -OR™®, -NR°R"! n -CN;
unm R® coBmecTHo ¢ R* oBpasyer, BMecTe ¢ atomamm, K KOTOPbIM OHM
NPUCOEANHEHDBI, 5-6-UNEHHYI0 reTepPOLMKINYECKYIO TPYMMY, COLEPXaLLY0 MO MEHbLUEV
MEpe OAMH HaCbIEHHbII aToM Yrmepoja B  KOMbLE, MPUYEM  YKas3aHHas
reTepoLVKIMyeckas rpynna He 3amelleHa wnv 3amelleHa 1 unu 2 3amecTuTensivu,
BbIGpaHHbLIMM 13 HesameLleHHoro Cq-C,ankuna, ranorexa, -OR'®, -NR'R"" u -CN;
unm R° coBmecTHo ¢ R® oBpasyeT, BMecTe ¢ aToMamu, K KOTOPbIM OHM
NPUCOEANHEHDBI, 5-6-UNEHHYI0 reTePOLMKINYECKYIO TPYMMY, COLEPKaLLy0 MO MeHbLLE
MEpe OAMH HacCbllEHHbIi aToM YrnepoAa B  KOMble, MpPUY4EM  YKasdaHHas
reTepoLMKIMyeckas rpynna He 3amelleHa Wnu 3amelleHa 1 unu 2 3amecTuTensivu,
BbIGPaHHbIMM 13 HesameLleHHoro Cq-Cankuna, ranorexa, -OR'®, -NR'R"" u -CN;
o R® BbiBGpan u3s H, -CN u C,-Csankuna, KOTOPbIA HE 3aMmelleH unu
3amelleH 1, 2 unu 3 3amMecTUTensmMu, BbIGpaHHbIMK 13 ranorena, -OR™®, -NR"°R"! 1 -CN;
unm R® coBmecTHo ¢ R® oBpasyeT, BMecTe C aTroMamu, K KOTOPbIM OHM
NPUCOEANHEHDBI, 5-6-UNEHHYIO reTePOLMKINYECKYIO TPYMMY, COLEPXaLLy0 MO MeHbLLEe
MEpe OAMH HaCbllEHHbIi aToM Yrnepoja B KOMble, MpUYeM  YKasdaHHas
reTepoLMKIMYeckas rpynna He 3amelleHa wWnu 3amelleHa 1 unu 2 3amecTuTensvu,
BbIGpaHHbIMM 13 HesameLleHHoro C-C,ankuna, ranorexa, -OR'®, -NR'R"" n -CN;
nunm R® coBmectHo ¢ R’, ecnu oH npucyTcTByeT, obpasyeT, BMecTe C
aToMamu, K KOTOPbIM OHWM MPUCOEMUHEHbI, 5-B-UNEHHYIO reTepoLMKINYECKYIO rpynny,
CoZepXalLLyto MO MEHbLLEN Mepe OAMH HACBILEHHBIN aTOM Yrnepoaa B KombLe, npuiem
yKkasaHHas reTepouLuKnMyeckas rpynna He 3ameljeHa unu 3amewjeHa 1 w2
3amecTuTensMu, BbiBpaHHbIMM M3 HesamellueHHoro Ci-C,ankuna, ranoreHa, -OR'
-NR'R" n -CN;
o R’, ecnu oH npucyTcTBYeT, BblGpaH 13 H, -CN u C-C,ankuna, KoTopblil
He 3amelleH unu 3ameweH 1, 2 unu 3 samectutensmu, BbIOpaHHLIMU U3 ranoreHa, -
OR™®
-NR'R" 1 -CN;
unm R’ coBmecTHo ¢ R® oBpasyeT, BMecTe ¢ atoMamu, K KOTOPbIM OHM
NPUCOEANHEHDI, 5-6-UNEHHYIO reTepPOLMKINYECKYIO TPYMMY, COLEPXKAaLLy0 MO MEHbLLEe
MEepe OAMH HacCbllUEHHbIi aToM YrnepoAa B  KOMble, MpPUYEM  YKasaHHas
reTepoLMKIMyeckas rpynna He 3amelleHa wnu 3amelleHa 1 unm 2 3amecTuTensmu,
BbIGpaHHbIMM 13 HesameLleHHoro C-C,ankuna, ranorexa, -OR'®, -NR'R"" u -CN;
o kaxabi R'?, R', R'?, R"™ n R' HesaBucumo npeacrasnset cobon H nnm

METUI,
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o kaxabii R HezaBucumo npeacraenseTt cobon samewyeHHbin Ci-Cqankmn
N HesamewleHHbli Co-Ciankmn, npu atom, ecrm R'™ npepcrasnset coboii
3aMeLUEeHHYIO arnkurbHYK rpynny, TO ankunbHaa rpynna 3amveweHa 1, 2 vwim 3
3aMeCTUTENAMM, HE3aBUCKMO BbIGPaHHbIMY 13 ranorena, -CN, -OR™ n -NR'R"".

CornacHo n3obpeTeHmnIo TakKe NPeanoXxeHo coeanHeHne copmynbl (1), rae

o R', A, R, m,R® n, L, X, p, R* R®, R®, R” (ecnu oH npucytctayer), R,

R", R'?, R™ u R"™ asnsiotca Takumu, kak onpeaerneHo B faHHOM OMUCaHUM;

o Z npeacTtasnseT cobol ceA3b vnu BbiBpaH u3 -NR'C(O)-, -C(O)NR'™-,
-NR'™C(O)NR"-, -NR°C(0)0O-, -OC(O)NR"-, -NR"°C(0)S-, -SC(O)NR'®-, -NR"°C(NR™")-,
-C(NR1°)NR11-, -NR1OC(NR11)NR12-, -NR1OC(N+R11R12)-, -C(N+R1°R11)NR12-,
-NRC(N'R"R™)NR™-, -NR™C(NR'O-, -OC(NR')NR"-, -NR™C(N*R'R"™0O-,
-OC(N'R™R'™NR'™%-, -NR™C(NR'S-, -SC(NR™NR"-, -NRC(N'‘R'R™S- u
-SC(N'R"R")NR"'%-; n

o R' otcyrcTByeT.

CornacHo Hacrtosiemy n3obpeTeHuto Takke npeanoxeHa apmayesTnyeckas
KOMMO3numna, coaepxalljass CoeguHEeHue, OnMCaHHoe B AaHHOW 3asiBKE, M BO3MOXHO
AOMOMHUTENBHO coaepxawjas aHTnbmotuk. OBblMHO hapmaueBTUyYeckas KoOMMNo3nyns
COAEPXUT COeAUHEeHne, ONMCaHHOe B JaHHOW 3asiBKe, BMECTE MO MEHbLUEW mepe C
OAHUM bapMaLeBTUYECKM MPUEMMEMbIM HOCUTENEM uUnu pasbaBuTenemM U BO3MOXHO
AONONMHUTENbHO cogepxuT (1) aHTMBMoTUK uunun (2) MHrMbUTop CepuH-B-nakramassbl.
Take npesnoxeH NPOoAYKT, COAEPXKALUN COeANHEHNE, ONUCaHHOE B JAHHOW 3asiBKE, B
kOMOUHaLMM ¢ aHTUONOTMKOM.

CornacHo n300peTEHNIO TaKKe MPEANOXEHO COEAUHEHNE, ONUCAHHOE B AaHHOW
3asBKe, ANS NPUMEHEHUS B NEYEHUN v npeaynpexaeHnn 6akrepnanbHon nHpekuum y
cybbeKkTa, HyXjawweroca B 3TOM. Tawke npeanoXeH cnocob nedeHns wunm
npeaynpexaeHna OaktepmanbHOM UHEKUMM Yy CcyObekTa, BKMAYaloWMiA BBEAEHUE
yKkasaHHOMY CyObekTy aP(PEeKTUBHOIO KONUYECTBA COEANHEHMNS, ONMUCAHHOIO B AaHHOW
3asBke. Kpome TOro, npeanioXeHo MNpPUMEHEHUE COELUHEHMWS, OMUCAHHOrO B AaHHOW
3asBKe, 4NA U3rOTOBMNEHNS NEKAPCTBEHHOrO CpeacTBa AN NPUMEHEHNSA B NEYEHUN UK
npeaynpexaeHun 6akrepmansHon nHekymMm y cydbekTa.

CornacHo n3obpeTeHnIO Takke NPeanoXeH NPOAYKT, COAEPKALUUA COEANHEHME,
ONUCaHHOE B [JaHHOW 3asiBKe, BMeCTe C WHrMbUTOpPOM CepuH-B-naktamasbl W
aHTUOMOTMKOM. [laHHbIA  MPOAYKT MOXHO UCMOnb3oBaTe ANA  NEYeHUa  unm
npeaynpexaeHna GaktepuanbHOW MHMEKUUN y cybObekTa, HyXKaarloLllerocs B 3TOM, B
yacTtHocTn, koraa OakrtepuanbHas WHMEKUMs Bbi3blBAeTCA OakTepusmu, KOTOpble

PE3NCTEHTHbI K NEeYeHUNo aHTUOMOTMKOM NPW ncnonb3osaHnn ero B Buae MoHoTepanuu,



10

15

20

25

30

35

N 0cobeHHO, Korga pe3nMCTEHTHOCTb 0BycrnoBneHa NPUCYTCTBMEM PEPMEHTOB METanno-
B-naktamas w/wvnu cepuH-B-naktamas. Y nayuveHToBs, CTpajalowux OoT  unu
BOCMPUMMYMBBLIX K MHAEKUMW, BbI3bIBAEMOW TakMMu Baktepusmu, NevYeHue OAHUMMK

TOINBbKO B-J‘IaKTaMHbIMVI aHTNONOTMKAMUN MOXET OKa3aTbCs 6eaycne|_qu|M.

KPATKOE OMNMMCAHWE ®UTIYP

Ha ®ur. 1 nokasaHbl pesynbTatbl MUCCNeAoBaHUM 3PPEKTUBHOCTM in Vivo,

MPOBEAEHHbIX C WCNONMb3OBAHNEM COEAMHEHUs NpumMepa 2, ONUCaHHOro B AaHHOW
3asiBKe, Ha MbILWMHON Mogenu. [aHHble A4EMOHCTPUPYIOT nojaBreHne GakrepuanbHon
nHpekyun, obycnosnenHon K. pneumoniae NTBC104, y mbillen noa AEACTBUEM OAHOMO
TOMbKO MeEpOMneHema Mo CpaBHEHMIO C KombuHaumen (MeporneHem + CcoeauHeHne
npumepa 2). MeponeHem B fao3e 30 wmMr/kr CcHwxkan OakTepuanbHyld Harpysky
HE3HAYUTENbHO, B TO BpPEeMs Kak kombuHauus meponeHema B po3e 30 mr/kr €
coeguHeHnem npumepa 2 B fosze 30 MI/Kr CyLWeCTBEHHO CHwkana OakTepuanbHyro
Harpysky Mo CpaBHEHWIO C OAHUM TOMNbKO MEPONEHEMOM, YTO [AEMOHCTpUpYyeT
yMeHbLUeHME Yncna konoHueobpasyowmx eamHuny (CFU) go 1,6 logqo.

Ha ®ur. 2 nokasaHO KyMyMNsSTUBHOE yry4ylleHMEe nokasatenss MUHUMarbHOW
nHrmbupyrowen koHuyentpauum (MIC) pgna meponeHema npu  MCMNOMb30BaHUN
COeAMHEHUN npumepa 2 W npumepa 26 Ha nNaHenu KIWHWYECKMX LUTaMMOB
3HTepobakTepun, akcrnpeccupytowmx chepmerHtol NDM-Tnna (n3 196 nsonaros). JaHHble
AEMOHCTPUPYIOT, YTO B Cnydae UCMNONb3oBaHMA CoeauHeHur nunbo npumepa 2, nubo
npymepa 26 B KOHUEHTpayun 8 MKr/mn genctene meporneHema yCunmBaeTcst 4O Takown
creneHn, yto 6e3 manoro 90% wTammoB gemoHcTpupytotr MIC gna meponeHema,
cocTaBnawwWwyo 8 Mkr/mn. B oTnnyme OT 3TOro, OAWH TOMbKO MEPOMNEHEeM B TOW e
KOHLEHTpauun crnocobeH OCTaHOBUTb POCT TONMbKO MeHee yYem y 1% wwrTammoB, 1 B
pamkax napamMmeTpoB AaHHOro aKCrepumeHTa npekpaiyeHue pocta y 90% Bcex LUTammoB

He morno 6bITb AOCTUrHYTO C UCNONb30BaHEM O4HOro TONbKO MeponeHemMa.

NoAPOBHOE OMMCAHWE N3OBPETEHUA

OnpedeneHusi

Kak ucnonb3oBaHo B gaHHOM onucaHuun, Cq-C,ankunbHas rpynna npeacrasnaet
cobON NUHEWHYKD NN PasBETBMEHHYIO ankUMbHYKO rpynny, coaepxaiwyto ot 1 go 4
atomoB yrnepoga. Cs-CiankunbHas rpynna 4acto npegcrasnser cobon Cy-
CsankunbHyto rpynny unu C,-CankunbHyto rpynny. Mpumepbl Cq-CqankunbHbIX rpynn
BKMIOYAOT METWN, 3TWUN, H-Nponun, msonponun, H-6ytun, m3obytun, emop-6ytun- n

mpem-6yTun.
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Cq-CsankunbHas rpynna obblyHO npeactasnaetr cobon  Cq-CrankunbHyro  rpynny.
Cq-CoankunbHasg rpynna npeacrasnsetr cobor mMeTun unu atun, obbliyHO meTun. Bo
n3bexaHne HEACHOCTW, €Cnn NPUCYTCTBYIOT ABE ankunbHbl€ Tpynnbl, TO AaHHble
ankunbHble rpynnbl MOryT ObITb OAMHAKOBLIMW UMW PasHbIMMU.

Kak wucnonb3oBaHo B gaHHom  onucaHuu, Cp-CsankeHunbHas  rpynna
npeacrtaBnseT CcoboOM NUHEMHYIO WU PasBETBMEHHYID  ankeHWIbHYK  rpynny,
cogepallyto oT 2 A0 4 aTOMOB Yrnepoja M UMEIOLLYIO OgHYy unu 6onee 4yem OfHy,
Hanpumep oaHy unun gse, o0Obl4HO OAHY, ABOWHYK CBA3b. OObIMHO C,-CiankeHunbHas
rpynna npeacrtasnsaet cobon C,-CiankeHunbHyo rpynny. MNMpumepbl Co-CiankeHnnbHbIX
rpynn BKMHOYAKT 3TeHwn, nponeHun mn O6yteHun. Bo wusbexaHne HEesCHOCTW, ecnu
MPUCYTCTBYIOT ABE ankeHUIbHbIE rPYMnbl, TO AAHHbIE ANKEHWUMbHbLIE rPYMnMbl MOTYT ObITb
OANHAKOBbIMW UIMN Pa3HbIMU.

Kak wucnonb3oBaHo B pgaHHom onucanumy, C,-C,ankumHunbHas  rpynna
npeacraBnseT CobOM INMHEMHYIO UMW PAasBETBIEHHYKD  anKMHUMbHYKO  rpynny,
coaepallyto oT 2 A0 4 aTOMOB YrNeEpPoAa U UMELLYIO OgHY nnu Gornee 4yem OaHy,
Hanpumep, OAHYy UNu Ase, 0ObIYHO OfAHY TPOWHYO cBA3b. OObIYHO C,-CankuHmnbHas
rpynna npeacrtasngaet cobon C,-CsankmHunbHyo rpynny. MNpumepsl Co-CianknHUNbHbIX
rpynn BKMAKOYAKT 3TUHMA, nponuHun n OyTuHun. Bo wusbexaHne HEesCHOCTW, ecnu
NPUCYTCTBYIOT ABE ankUHWIbHbIE FPYNMbl, TO AAHHbIE ANKUHWIBHbLIE rPYMMbl MOTYT ObITb
OANHAKOBBIMW U Pa3HbIMU.

Kak wncnonb3oBaHo B pgaHHom onucaHuu, Cy-CsankmneHoBas rpynna
npeacraBnseT CoOON He3aMELLEHHYIO UNM 3amMeLlleHHYy OuaeHTaTHY rpynnmMpoBKY,
MONYYEHHYIO B pesyrnbTaTe yaaneHus AByx aTomos Bogopoga us Cq-Csankana. 9tn asa
aToma BogOpoAa MOryT ObiTb yAaneHbl Y O4HOrO W TOro ke aTtoma yrrnepoga unm y
pasHblx atomoB yrnepoga. O6bivHO Cy-CsankuneHoson rpynnon sensietca  Ci-
CsankuneHosas rpynna. [lMpumepbl C;-C,ankmneHoBbIX rpynn BKNIOYaAIOT METUIEH,
3TWUNEH, H-NPONWUNEH, n3onponuneH, H-6ytuneH, emop-bytunen n mpem-6ytunen. C;-
CsankuneHoson rpynnon obbiiHO  siBngetca  Cq-CrankmneHosas rpynna.  Cy-
C,ankuneHosas rpynna npegcraBnseT cobon METUMEH UNN 3TUNEH, OBbIYMHO METUIEH.
Bo nsbexxaHne HesICHOCTW, eCnn NPUCYTCTBYIOT 4BE ankuieHoBblE TPynbl, TO AaHHbIE
anknneHoBble rpynnbl MOTrYT ObITb OAMHAKOBLIMU UM Pa3HbIMMA.

Kak wucnonb3oBaHo B AaHHom onucaHmn, C,-C,ankeHuneHosas rpynna
npeacraBnseT COOON He3aMELUEHHYID UNU 3aMELLEHHYIO OMEeHTaTHY rpynnupoBKY,
MOMNYYEHHYIO B pesyrnbTaTe yaaneHusa AByx atomoB Bogopoaa ns C,-Cankena. 3tn asa
aToma Bogopoaa MoryT ObiTb yaaneHbl Yy OAHOIO WM TOro e aroma yrriepoga wnu y

pasHblx aromos yrnepoga. O6blyHO C,-CsankeHuneHoson rpynnon ssenaetca Co-
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CsankeHuneHosas rpynna. Npumepbl C,-CyankeHUNEHoBbIX rpynn BKIOYAT 3TEHUNEH,
H-MPOMEHWNEH, MU30MPONeHuneH, H-6yteHuneH, emop-6yTeHuneH n mpem-06yTeHuneH.
C,-CsankeHuneHoson rpynnon obbl4HO siBnsieTcst CoankeHWneH, T.e. 3TeHuneH. Bo
n3bexaHne HesiCHOCTWU, eCnv NPUCYTCTBYIOT ABE ankeHUNEeHOBble rPynnbl, TO AaHHbIE
ankeHWneHoBble rpynnbl MOryT ObiTb OA4MHAKOBBIMW UM PasHbIMU.

Kak wucnonb3oBaHo B AgaHHoOM onucaHun, C,-C,ankMHuneHosas rpynna
npeacraBnseT CobOON He3aMEeLLEHHYID UMW 3aMeLLeHHYo OUAEeHTaTHYI rpynnupoBKY,
MONYYEHHYIO B pesyrnbTaTe yaaneHusa aByx atomos Bogopoaa ns C,-Csankuna. 3tn asa
aToma Bogopoga MoryT ObiTb ygarneHbl Y O4HOro M TOro e aroma yrnepoga wunu y
pasHblx artomoB yrnepoga. O6bluHO Co-CiankvHuneHoson rpynnon ssnaetcs Co-
CsankuHunneHosas rpynna. MNpumepbl C,-C ankMHUNEHOBbLIX FPYNN BKIIOYAT 3TUHUIEH,
H-NPOMVHWNEH, U3OMPONUHUNEH, H-OYTUHUNEH, 8MOpP-OYyTUHUNEH U MPEeM-OYTUHUIEH.
C,-CsankuHuneHoson rpynnon o6bl4HO siBnsieTcst C,ankMHWNEH, T.e. 3TMHMNEH. Bo
nsbexaHme HeACHOCTWU, €CNU MPUCYTCTBYIOT ABE ankUHWNEHOBbIE FPyNMbl, TO AaHHblE
ankeHWneHoBble rpynnbl MOryT ObITb OA4MHAKOBBIMW UM Pa3HbIMU.

ANKUNbHas, ankeHwnbHad, ankWHWNbHas, ankuneHoBas, arnkeHWneHoBas Wunu
ankuHWMNEHoBasa rpynna, Kak WCMonb30BaHO B AaHHOM OMUCaHUK, MOXeT ObITb
He3aMeLLEeHHON U 3ameLleHHOW. Ecnn He ykasaHo WHOe, 3aMeLleHHble arnkunbHble,
ankeHunbHble UNKU anknuHWUMNbHbIE FPYNnbl 06bIYHO cogepXar oguH unu donee 4yem oAuvH,
Hanpumep, 1, 2, 3 nnNn 4, Kak HanNpumMmep o4uWH, 4Ba UMK TPU, HaNpUmMep, oAuWH UNU 4Ba,
HanpVuMep, OAWH 3amMecTuTenb, BbiGpaHHbI 13 ranoreHa, -CN, -R® -OR'™ un -NR'"R",
rae R u R" sBnsiotcs TakMmu, kak onpeAeneHo B [AaHHOM onucaHuv. Camu
3aMecTuTenn y 3aMeLUeHHOM arnkunbHOW, ankeHWNbHOW WU ankMHUMABHOW Tpynnbl
OObIYHO He 3aMmeLlleHbl, ecnu He ykasaHo uHoe. Ecnm npucytctByeT Gonee oaHoro
3aMecTuTens, TO OHU MOTYT BbITb OAUHAKOBLIMW UMW Pa3HBIMU.

Kak ncnonb3oBaHO B 4aHHOM OMucaHumn, ranoreH obblMHO npeacTaBnseT cobomn
xnop, dTop, Opom unu 1og N NPeLNoYTUTENBHO NpeacTaesnseT cobon xnop, 6pom mnm
dTOP, B OCOBEHHOCTM XITOP Unn OTOP, B 0COOEHHOCTN (PTOp.

3-10-YneHHasa kapbouuknunyeckas rpynna npeacraBnseT Cobor LMKIMYECKUN
yrnesogopos, cogepxawmn ot 3 go 10 atomos yrnepoga. Kapbouuknuyeckasa rpynna
MOXET ObITb HAaCbILWEHHOW UMM YacCTUYHO HEHACLIWEHHOW, HO OObIMHO ABnseTcA
HacbiweHHon. 3-10-UneHHas 4acTUYHO HeHachbiweHHas kapbouuknunyeckas rpynna
npeacraesnseT cobon UMKNUYECKUMI YrieBogopod, cogepxawmn ot 3 4o 10 atomos
yrnepoga u cogepxawumn 1 umnm 2, Hanpumep, 1 ABOWHYK cBs3b. 3-10-YneHHas
kapbouuknuyeckas roynna  obbiMHO  npeacTtaBnsieT  cobon  4-10-yneHHyro

kapbouuknuueckyto  rpynny. Yacto 3-10-uneHHas  kapbouuknnyeckas  rpynna
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npeacraesnseT cobon 3-6-uneHHy kapOoUMKNUYECKYIO Tpynny, Takylo Kak 4-6-uyneHHas
unn 5-6-unexHHas kapboumknunueckas rpynna. 3-10-UneHnasa kapboyuknuyeckas rpynna
MOXeT ObITb KOHAEHCUPOBAHHOW OULMKIIMYECKOW TpPYynnoW, Kak OHa onpejeneHa B
AaHHOM onucaHmmn. 3-10-YneHHaa kapbouymknmyeckas rpynna MoXeT ObiTb HACLILEHHOW
4-6-4yneHHON, nNPeanoyTUTENbHO 5- unu B6-yneHHon, KapOOLMKNUYECKON TPYyNnon.
Mpumepbl  3-6-YNEHHbIX  HAaCbIWEHHbIX  KapOOUMKNMYECKMX  TPYNn  BKMAKOYaKoT
LUUKNONPONUIbHYIO, UMKNOOYTUNBHYIO, LMKMONEHTUABbHYIO U LUKNOreKCUnbHY rpynnbl.

3-10-YneHHas reTepouMknuyeckas rpynna npeacraBnsaeT CoOON LMKITUYECKYHO
rpynny, cogepxawyro ot 3 go 10 aromos, BbiOpaHHbIX U3 C, O, N u S, B konbLue,
BKMIOYasi NO MEHbLUEN MEpPE OAWH reTepoatom M oBblMHO OAMH UMK ABa retepoaroma.
O6bI4HO, reTepoatom unu retepoatombl BbibpaH(bl) 3 O, N n S, B Hanbonee TUNMYHOM
cnyyae u3 S n N, ocobenHo N. Hanpumep, ecnu ykasaHo, YTO reTepoLMKINYECKON
rpynnon SIBNSIETCS a30T-COAEpXKallas reTepoumknmyeckas rpynna, To OHa COAEPXUT
OAVH aToOM a30Ta U BO3MOXHO AOMNONHUTENbHBIA reTepoaTom, BbidpaHHbii u3 O, N n S.
eTepoyuknnyeckas rpynna MoXeT ObiTb HaCbILEHHOW UMM YaCTUYHO HEHACILEHHON.
3-10-YneHHaa 4aCTWMYHO HeHacblWEeHHaa reTepoyunknuyeckas rpynna npeacrasndaer
cobou yuknuyeckyto rpynny, cogepxatyyto ot 3 o 10 atomos, BbibpaHHbIX 13 C, O, N n
S, B konbLUe n cogepxaiyyto 1 unm 2, Hanpumep, 1 ABOVHYIO CBA3b.

3-10-YneHHas retepoumknuyeckas rpynna obbliyHO npegcrtasnseTr cobon 4-10-
UMEHHYIO reTepouuknuyeckyto rpynny. WHorga 3-10-uneHHaa reTepoumknmnyeckas
rpynna npeacraBnseTr cobon 3-6-UneHHY reTepoLMKITMYECKYD TFpynny, TaKyl Kak
MOHOLMKNnYeckas 4-6-uneHHas retepouuknmdeckasa rpynna unm MoHouymknmyeckas 5-6-
YrieHHasa reTepoumnknmyeckas rpynna. AnbTEepHaTUBHO, 3-10-yneHHon
reTepoLMKIMYECKON TPyrnnon MoXeT Obitb 9- mnu 10-yneHHas KOHAEHCUPOBaHHas
Buymknuyeckas retepoymknuyeckas rpynna (T.e. KOHAEHCMpPOBaHHas
retepobuyuknuyeckas rpynna).

Mpumepbl 5- N B-UNEHHbIX HACBIWEHHbBIX FeTEPOLMKITNYECKMX TPYMNN BKIHOYAOT
nunepasuH, nunepugunH, MopdonuH, 1,3-okcasnHaH, NUPPONUAMH, UMUAA30NUAWH U
OKCa3oNMAWH, B TOM 4UCNE WX KBaTE€PHU3MPOBAHHbIE MNPOU3BOAHbIE, KOTOpPbIE
onpefeneHbl B AaHHOM onucaHuun. NMpumepbl 5- N 6-UNEeHHbIX YaCcTUYHO HACbILWEHHbIX
reTepOoUMKINYECKUX TPYMNM  BKMOYAOT TETparngponupasuH, TeTparniponvupuiant,
anrmapo-1,4-okcasuH, TeTparuaponupuMUanH, Aurnapo-1,3-oKkcasuH, AuUrnaponuppon,
ANrMapoMMMAason U AUrMAPOOKCa3on, B TOM 4YUCHE WX KBATEPHU3UPOBAHHbIE
NPOV3BOAHbIE, KOTOPbIE OnpeaerieHbl B AaHHOM OMMUCaHuu.

Mpumepbl 9- U 10-4NEHHbIX KOHAEHCUPOBAaHHbIX FreTepPOOULMKNNYECKNX rpymnn

BKIIOMAIOT 9-UNeHHble KOHAEHCUPOBaHHbIE reTepobULMKIIMYECKNe TPyMMbl, Takve Kak
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WHAOMVH, 2,3-guruapobensodypaH, 2,3-aurnagpobeHso[b]tnoden, 2,3-gurngpo-1H-
6eHso[dlummnagason, 2,3-aurngpobenso[d]okcason, 2,3-aurnapobensof[djtnason,
6eH30[d][1,3]anokcon, 4.5,6,7-TeTparngpotnasono[5,4-clnmpnauH n 4,56,7-
TeTparngpotnasono4,5-clnmpnanH, B TOM  4UCNEe  UX  KBAT€pPHMU3MPOBAHHbIE
NPoOV3BOAHbIE, KOTOpble onpeaeneHbl B AaHHOM onucaHun; n  10-yneHHble
retepobuyuknuyeckne rpynnbl, Takve kak 1,2,3,4-teTparmapoxvHonuH, 1,2,3,4-
TETPArngponU3OXMHONMH, XPOMaH, M30XPOMaH, TUOXPOMaH, Wu3oTnoxpomaH, 1,2,3,4-
TeTparnapoXmHOKCanmH, 1,2,3,4-TeTparnipoxXmHasonvH, 1,4-paurngpo-2H-
6eH30[d][1,3]okcasuH, 3,4-aurnapo-2H-6eH3o[b][1,4]okcasuH, 3,4-gurnapo-2H-
6eH30[b][1,4]tnasuH, 1,4-aurnapo-2H-6eH30[d][1,3]TnasmH, 4H-6eH30[d][1,3]ANOKCUH U
2,3-anrimapobeHso[b][1,4]ANOKCUH, B TOM YUCME MX KBATEPHU3NPOBAHHbLIE NPON3BOAHbIE.
YacTo, koHAEeHcupoBaHHas retepobuuumknvyeckas rpynna cogepxut 1, 2 wunm 3,
npeanoYTuTeEnsHO 1 Mnn 2, atoma asora.

Bo wusbexxaHne HEACHOCTW, CCbIIKM Ha reTepOUUKITMYECKYIO TPynny Takke
BKMIOYAOT KOHAEHCUPOBAHHbIE MONMUUMKNNYECKUE KOMbLEBbIE CUCTEMbI, B TOM 4MChe,
Hanpumep, KOHAEHCMPOBaHHbIE Buyuknnyeckue CUCTEMBI, B KOTOPbIX
reTepouuKknuyeckas rpynna KoOHAEHCupoBaHa C Kakomn-nmbo apunbHOW rpynnon. Ecnn
reTepoyuknuyeckaa rpynna npeacraesnsetr cobon  Takyl  KOHAEHCUPOBAHHYIO
reTepouMKNUYECKY0  rpynny, TO NPeanoyvTUTENbHbIMKM  MpUMEpamMu  SBMSIOTCA
KOHAEHCUPOBAHHbIE KOMbLIEBbIE CUCTEMBI, rAe 5-6-UneHHasn reTepouuknmyeckas rpynna
KOHAEHCMpPOBaHa ¢ PEHUNbHOW rPYMMnon.

Kak ncnonb3osaHo B gaHHoM onucaHum, C;-CeumknoankmneHoas rpynna (Takke
obo3Havaemass kak  CjguMknoankuneHosas  rpynna) npegcrasnser  cobown
HEe3aMELLEHHYIO MMM 3aMELLEHHYI0 OuaeHTaTHYI TpynnupoBKY, MONYYEHHYO B
pesynbTarte yganeHns AByX aTOMOB BOAOpPOAa Y HacbiweHHon Ci-Cgkapboumknnyeckon
rpynnbl, KaKk ONpejeneHo B JaHHOM OnucaHun. 3Ty ABa atoma Bogopoga MoryT ObiTb
yAaneHbl y OAHOrO W TOrO e aroma yrnepoga Wnn y pasHbiX aTtoOMOB yrrepoja.
Mpumepbl Cj gLUUKNOANKUNEHOBBIX FPYMN BKAYAOT LMKIONPONWUMEH, LWKNOBYTUNEH,
LUUKINOMNEHTUNEH U LINKITOrEKCUMNEH.

Kak ncnonb3osaHo B gaHHom onucaHun, Ce-CipapunbHasa rpynna npeacrasnaet
cobor 3aMELUEHHYI0 UNUN HEe3aMELLEHHYIO MOHOLMKIMYECKYIO UMW KOHAEHCUPOBaHHYIO
NONNLUUKITMYECKYIO apomMaTMYECKyo rpynny, cogepxatlyo ot 6 4o 10 atomoB yrrnepoaa
B KONbLEBOW YacTu. [pumMepbl BKMOYAIOT MOHOLMKIIMYECKME TPpYNnbl, Takne Kak deHnn,
N KOHAEHCUPOBaHHbIE OuUMKNMYEcKne rpynnbl, Takue Kak HadPTUN WU UHLEHWN.

MpepnoytuTenbHOW rpynnon asnaetca dperHnn (6eHson).
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Kak ncnonb3oBaHoO B AaHHOM onucaHun, 5-10-yneHHas retepoapunbHasa rpynna
npeacrasnsgeTr coboM 3aMELUEHHYID WM He3aMEeLLEHHYIO MOHOLUKINYECKYIO Wnu
KOHAEHCVPOBAHHYIO MOMULMKITMYECKYIO apoMaTtudeckyto rpynny, cogepxaiyyto ot 5 go
10 aToMOB B KOMbLEBOM 4acTW, BKMIOYas MO MEHbLUEW Mepe OAUH reTepoartom,
Hanpumep, 1, 2 nnn 3 retepoatoma, 06bl4HO BbIOpaHHbIX M3 O, S u N. OObIYHO
retepoapunbHas rpynna npegcrasnseTr cobor 5- unum 6-YneHHyr reTepoapunbHyo
rpynny nmbo 9- unm 10-YneHHyYIo reTepoapunbHyro rpynny, nNpeanodTUTensHo 5- unm 6-
UNEHHYI reTepoapunbHyo rpynny. [peanoyTutenbHO, retepoapunbHas rpynna
cogepxut 1, 2 nnu 3, NnpeanodTuTensHo 1 unn 2, atoma asoTa.

Mpumepbl 5- U B-4neHHbIX reTepoapunbHbIX FPYNN BKAKYaOT NUPPOn, dypaH,
TMOEH, MMMAA30M, OKCason, TUAasomn, NUPUAWH, NUPUAA3VH, NMUPUMUAMH N NUPA3UH.
Mpumepbl 9- ©  10-YnNeHHbIX reTepoapuribHbIX FPYMMN  BKNKOYAKT  9-YNeHHble
reTepoapunbHble rpynnbl, Takue kak nHgon, 6eHsotTnodeH, 6eH3odypaH, 6eH3okcason,
6eH3oTmason, 6eHsnmuaason, nmuaaso[1,2-ajnupnavi, [1,2,4]Jtnasono[1,5-alnupuavH v
nMmnaaso[1,2-ajnupasuH, B TOM 4YMCIE MX KBaTrepHU3MpoOBaHHble npoussogHble; n 10-
YNeHHble reTepoapwurbHblie FPYMMnbl, TakMe Kak XWUHOMWH, WU3OXWUHOMWH, XWHA3OMWH W
XWUHOKCarnH.

Bo usbexaHne HeACHOCTU, CCbINKM Ha reTepoapunbHyo rpynny Takxke BKMHYaoT
KOHAEHCUPOBAHHbIE MOMULUUKNNYECKUE KOMbLiEBbIE CUCTEMbI, B TOM 4YuCne, Hanpumep,
KOHAEHCUPOBaHHbIE OULUMKIMYECKME CUCTEMBI, B KOTOPbIX reTepoapurnbHas rpynna
KOHAEHCMpPOBaHa C Kakou-nmbo apunbHOW rpynnon. Ecnu retepoapunbHas rpynna
npeacTaBnseT CcOOON Takyld KOHAEHCUPOBAHHYIO [EeTepoapunbHyl0 rpynny, TO
NPeANOYTUTENbHBIMM NPUMEpPaMn SBMAOTCA KOHAEHCUPOBAHHbIE KOMbLEBbIE CUCTEMBI,
rae 5-6-uneHHas retepoapunbHas rpynna kKoHgeHcupoBaHa ¢ peHUNbHOW rpynnomn.

Kak ucnonb3oBaHO B AaHHOM OMUCAHWW, KOHAEHCUPOBaHHas OGuumknuuyeckas
rpynna npegcrasnser cobon rpynny, cCoaepxallyld ABE LMKIUYECKUX TPynnupoBKW,
nmeroLyme obLLyIo CBA3b MEXAY ABYMSA aTroOMamu.

Kapboumknuueckas, retepoymknuyeckas, apurbHasa unm retepoapuneHas rpynna
MOXET ObITb HE 3aMelleHa WnM 3ameLyeHa Tak, Kak U3NOXEHO B AaHHOM OMUCaHWUW.
Hanpumep, kapbouyuknuyeckas, reTepouuknuyeckas, apunbHas wunuv rerepoapunbHas
rpynna mMoxeTt ObiTb He 3amewleHa mnu 3ameweHa 1, 2 mnm 3, 06biuHO 1 unm 2
3amectuTensamu, kak Hanpumep 1 3amecturenem. NoaxoasLme samecTUuTenn BKIIOYaoT
ranoreH; -CN; -OR" n -NR™R" (rge R u R" sBnsioTca Takumm, kak onpeaeneHo B
[ @HHOM OnMCaHuM), HesameLeHHbI Cq-Crankun 1 R?, kak nsobpaxeHo B popmyne (1) n

onpefeneHo B JaHHOM  onucaHun. Camu  3amMecTUTenn y  3aMeLleHHOW
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KapOoLMKNNYECKON, TETEPOLUMKINYECKON, apWUibHOW WM FeTEPOapUnbHOW rpynnbl
06bIYHO He 3aMeLLeHbl, ECrU HEe YKa3aHOo MHOe.

CoeguHeHna no un30OpEeTEHUI0 MOryT cojepXarb reTepouuknuyeckne unm
reTepoapunbHble rpynnbl, COAEPXKaLMe NO MEHbLUEW Mepe OAUH atoMm asota. B Takmx
COeAVHEHUsIX  ykasaHHbli(ble) artom(bl) asoTa Hes3aBUCUMO  BblOpaH(bl) U3
BTOPUYHOTO(bIX), TPETUHMHOIO(bIX) U YETBEPTUYHOrO(bIX) aToma(oB) azoTa. YeTBEPTUYHbIN
aTom asoTa MpUCYTCTBYET, €CNU COEeAMHEHNE COAEPXUT KBaTEPHU3MPOBAHHOE
NMPOV3BOAHOE OAHOMN UMM HECKOMNBbKUX MOHOLMKNNYECKUX rpynn nNnbo KOHAEHCUPOBaHHbIX
Buymknuyeckux rpynn. Kak ncnonb3oBaHo B JaHHOM OMUCaHUK, KBaTEPHU3MPOBAHHOE
NMPOM3BOAHOE TakoOW TrPynnMPOBKM, Kak LUUKNMYeckaa rpynnuposBka, obpasyertcsa
NOCPEeACTBOM MPUCOEANHEHUSA AOMNONHUTENBHOW ankuibHOW Tpynnbl K atomy asota B
AAHHOM TpynnupoBke TakMm obpasom, 4YTO BaneHTHOCTb YKasaHHOro aroma asoTa
yBEnuMuMBaeTcsa ¢ 3 40 4 N aTOM a3oTa CTAHOBUTCH MOMOXUTENbHO 3apPSXKEHHbIM.

Kak ncnonb3osaHo B AaHHOM OnucaHuu, dapmMaueBTUYECKN NpuemnemMas corb
npeacraensetr cobonm conmb C hapMaueBTUHECKM MNPUEMMNEMOM KUCNOTOW MK
ocHoBaHveM. apmaueBTUYECKM NMPUEMMEMbIE KUCMOTbI BKMOYAIOT Kak HEOpraHuyeckume
KMCNOTbl, TakMe Kak consaHas, cepHas, docdopHaa, nupodocdopHas,
6pOMUCTOBOLOPOAHAA UMK A@30THAA KUCNOTa, Tak U OpraHUYeckne KUCMOTbI, Takne Kak
Ljasenesas, IMMOHHasa, dQymapoBas, ManeuHoBas, abnoyHasd, ackopbuHoBas,
AHTapHas, BWHHasA, OeH30MHasa, YKCycHasi, MeTaHCynb(dOoHOBad, 3TaHCynbgOHOBas,
6eHsoncynboHoBas unu  -tonyoncynboHoBad  kucnota.  PapmaueBTUHECKM
NpUeMnemMble OCHOBAHWUS BKMIOYAOT MMAPOKCUAbLI LLENOYHbIX MEeTanmnos (Hanpumep,
HaTpMa U Kanus) 1 WenovyHo3eMernbHbIX MeTanmnos (Hanpumep, Kanbyms nnv MarHus)
M OpraHu4eckMe OCHOBaHWS, Takue Kak ankinamuHbl, apankMnamuHbl  W©
reTepoymKnuyeckme amuHbl. [pegnodTuTenbHbIMN ABASIOTCA TMAPOXIOPUAHBbIE CONMU 1
aueTarHble conu, B 0COBEHHOCTU rMapOXNOPULHbLIE CONK.

B cdopmyne () ctepeoxnmuyeckas koHdburypaumns npusegeHa 6e3 orpaHuyeHni.
B uvactHocTn, coeguHeHns dopmynbl (1), coaepxawme oauH mnu 6onee 4yem OAWH
XUpanbHbI ~ UEHTP, MoryT ObiTb  WCMOMb30BaHbl B 3HAHTMOMEPHO UMK
ANacTepeonsoMepHo ymucton dopme nnu B Hhopme cMecu nsomepos. Kpome Toro, BO
nsbexxaHme HEeACHOCTWU, COeAUHEHUS NO U30OpeTeHnto MOryT ObiTb MCMNONb3OBaHbl B
nobon TayTomepHon popme. OBbIYHO, areHT NN BELECTBO, ONUCAHHbIN(0E) B AaHHOW
3asiBKe, COAEPXKUT MO MeHbLIeN mepe 50%, npeanoyTUTENBHO NO MeHbLIEN mepe 60%,
75%, 90% unn 95% coepnHeHus, cooTeeTcTByloWero dopmyne (I), KoTopoe aBnaeTca
3HaHTUOMEPHO WUNU  AMNacTEPEOU3OMEPHO  YMCTbIM. OBObIYHO COeAMHEHue o

N300pETEHNIO COAEPKUT NO MeHbLUEN Mepe 60% no macce, kak Hanpumep, No MEHbLLEN
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mepe 75%, 90% wunu 95% wHAMBMAYaNbHOrO 3JHaHTUOMEpa WNU Auacrtepeomepa.
MNpeanoYTUTENBHO, AaHHOE COeANHEHUE ABIAETCA MO CYLLECTBY ONTUYECKN YNCTbIM.

Bo unsbexaHne HeACHOCTWU, TEPMUHbI “NPOU3BOAHOE TMasonos” M “Tuasonun-
coaepallee nponssogHoe” MOryT ObiTb UCMOMb30BaHblI B3AaUMO3aMEHSEMO WU, €CMNN He

YKa3aHO WHOE, OTHOCATCHA K COEAUHEHMSIM MO M3OOPETEHMIO, TakMM Kak COeAWHEHUS

dopmynsbl (1).

CoeduHeHusi no uzobpemeHuro

O6biuHo, B cbopmyne (I) R' BbiBparn ns H n R™. Bonee npepnoututensHo R’
npeacrasnset coboii H. OBbiuHo R'™ npepcrasnser coboi HesameljeHHyto Ci-
CiankunbHyto rpynny, Takylo kak HesamelwleHHas Ci-CrankunbHas rpynna. bonee
npeanoutTuTensHo, R' npeacraensiet cobon meTvn unu mpem-6yTun.

B cdopmyne (I) A npeanodTUTensHO MOXET NMPeaCcTaBnaTb cOO0M LMKINYECKYIO
rpynny, BblGpaHHyo 13 Cs-CioapunbHbiX U 5-10-UneHHbIX retepoapunbHbIX rpynn. A
NPeanoYTUTENBHO npeacTaBnseT cobOoM  LUMKNUYECKYO Tpynny, BbIOPaHHYO U3
PEHUNBbHON, 5-6-UNEHHbIX TeTepPoaApPUNbHbLIX N 5-6-YneHHbIX KapOOUMKINYECKNX W
reTepouuknuyecknx rpynn. A 6onee npegnoyTUTEnbHO BhiOpaH M3 heHunbsHom n 5-6-
YneHHbIX reTepoapunbHbix rpynn. Ewe 6onee npeanoytutensHo A npegcrasnseT cobon
deHun.

Ecnn A npegcraenser cobon 5-10-uneHHy0 reTepoapuribHy0 rpynny, TO €t
NpeanoYTUTENbLHO aABNSeTCa 5- nnm 6-unenHas rpynna. Ecnu A npeacrasnset cobon 4-
10-4neHHyl0  reTepouuKnMYeckyro  unuM  kapbouuknuueckyto  rpynny, TO €10
npeanoYTUTENbHO aBnseTca 5 unu B6-dneHHasa rpynna. Ecnn A npeacraesnser cobown
reTePOLMKINYECKYIO UMK reTepoapunbHyo rpynny, TO oHa NPeAnOYTUTENBHO COAEPXKUT
1, 2 nnun 3, npeanoytuTenbHo 1 unu 2 retepoatoma, BbibpaHHbix U3 O, N 1 S. Ecrin A
npeacraBnseTr cobON reTEPOLUKNUYECKYIO UMW reTepoapurnbHyto rpynny, TO OHa
NPeanoYTUTENBHO SIBMSIETCS as0oT-cogepallen rpynnoil. Ecnu A npeacrasnseT cobon
KOHAEHCVPOBAHHYKO  TETepoapuribHyl0 WM  reTepoumnknmyeckyto  rpynny, T0 A
NPEeANOYTUTENBHO COAEPXKUT OEH30MNbHOE KOMbLO, KOHAEHCUPOBAHHOE C 5- wnn 6-
YIIEHHOW FETEPOLMKIMYECKON UM FreTEPOAPUNBEHON TPYNNON, ONpeaerieHHON B AaHHOM
OnucaHunu.

MpegnoututenbHo, A BbibpaH W3 deHWna, UWMKNorekcaHa, nunepuanHa,
nupugasuHa, nMpugmnHa n tnasona. bonee npegnoututensHo A BbibpaH M3 eHunna,
nMpuaasuHa, nupuamHa u Tuasona. Ewe 6onee npegnoytutenbHo A npeacrasnser
cobon heHun.

B dpopmyne (1) kaxabiii R? He3aBMCMMO BbIGPaH U3:
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(1)  ranorena unu R®;

(2 rpynn  Cisankun, O(Cizankun), S(Cisankun), SO(Cisankun) wnu
SO,(Cyzankun), Kaxkaasi U3 KOTOPbIX BO3MOXHO MOXET ObITb 3ameLleHa 1,
2 Unu 3 ranoreHoBbIMM 3aMECTUTENAMU W/WUNW O4HUM 3amecTutenem R
"

(3)  NR*C(O)R® n NR®C(O)NRPRS, rae kaxapbii R? n R® HesaBucumo BbibpaH
M3 atoma BOAOpPOAa W HesamelleHHoro Ci.ankuna, U kaxabih R°
npeacrasnseT cobon HesameLleHHbIN Cq_,ankunm;

npu aTom R® aBnsieTcs TakuMm, kak onpeseneHo B JaHHOM ONMCaHUN.

Ecnn rpynna R? cooTBeTCTBYeT BblLLEYNOMSIHYTOMY Bapuanty (1), TO
npeanodTUTEnbHas rpynna npeacrasnaet cobown ranoreH. [lpegnoytuteneH artom
dTopa.

Ecnn rpynna R? coOTBETCTBYeT BbILLEYNOMSIHYTOMY Bapuanty (2), TO
npeanoyTUTensbHO, YTobbl CsankunbHas rpynna B rpynnuposke R? npepcrasnsana
cobon CiankunbHyo rpynny, 6onee npeanoytutencHo CiankunbHyo (METUMNbHYIO)
rpynny. pynna R? npegnoytutensHo BeibpaHa us rpynn Cq.ankun, O(Cq.ankun), S(C.
.ankun) n SO(Cq.anknn), 6onee npeagnodtutenbHo K3 rpynn Cqankun un O(Cqankun),
Kakgast U3 KOTOpPbIX MOXET ObITb HE 3aMeLleHa Unn 3ameLleHa Tak, Kak OnmcaHo BbiLLE.
Ecnn rpynna R? COOTBETCTBYET BbILLEYNOMSIHYTOMY Bapuanty (2), To rpynna R?
BO3MOXHO MOXeT ObITb 3ameljeHa 1, 2 mnu 3 ranoreHoBbIMM 3amMecTUTENaMU U/nnm
oAHUM 3amecTuTenem R npegnoututenbHo nuéo 1, 2 wmnm 3 ranoreHoBbIMU
3amectutenamm (Cpeau  KoTopbiX oawH wunu  6onee, npeanodTUTENbHO  BCeE,
npeacTaBnsioT  coboii  atom  Topa), nmM6o OAHMM  3amectutenem  R®.
MpeanoyTuTENbHbIE TPYNMnbl R?, COOTBETCTBYIOLUME BbILLEYNOMSHYTOMY BapuaHty (2),
BkntovatoT rpynnbl Coankun n O(Cq.ankun), kaxgas M3 KOTOPbIX HE 3amelyeHa wunm
3amelyeHa 3 drop-cogepxawmmm 3amectutenamm, tTakumm kak -CFj, -OCF; 1 -OCH..
Bo nsbexaHue HeSACHOCTU, ecnin R? COOTBETCTBYET BbILLEYNOMSHYTOMY BapuaHTy (2) u
3aMelLeH Tak, Kak OMMCaHO BbIlLe, TO Y ankunbHOW rpPynnMpoBKK B rpynne R? kaxabii
pas npeanoyTUTENbHO MNPUCYTCTBYET(OT) OAWH 3aMECTUTeNb WM HECKOMbKO
3amMecTuTenen.

Ecnu rpynna R? cooTBETCTBYET BbILLEYNOMSHYTOMY BapuaHTy (3), To kaxabin R?
n R® He3aBucumO npeanoYTUTENBHO BbIOPaH M3 atoma Bogopoga u metuna. Kaxabin R°
NpeanoYTUTENBHO NPeAcTaBnsAeT cobon meTun. Bonee NpeanoyTUTENBHO, KaXablii R? 1
RP HesaBMcMMO BbIGpaH M3 atoma BOAOPOAa WM MeTUna (MPeanoyTUTENbHO aroma
BOAOpPOAA), U R® npeacTasnsaeT cobon meTun.

MpeanoutuTensHo, kaxaas rpynna R® HesaBmcumo BbiBpana us -CN, -OH,
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-C(O)NR'R?, -NR'R?, npu atom kaxabin 3 R' n R HesaBncumo npeacTtasnser cobon H
WMW MEeTWN, NPeAnoyTUTENbHO atom Bojopoda. bonee mnpesnoyTUTENLHO, Kaxaas
rpynna R® Hesasucymo BbiBpana us -CN u -C(O)NR'R?.

CooTBeTcTBeHHO, B chopmyne (I) kaxabii R? npeanouyTUTENbHO HE3aBUCKUMO

BbIOpaH un3:
. ranoreHa unu R®:
° rpynn  Ci.ankmn, O(Ci.ankmn), S(Ci.ankun), SO(Ci.ankun) wunm

SO,(Cq.ankun), kaxgas U3 KOTOPbIX BO3MOXHO MoOXeT ObiTb 3amewleHa 1, 2 mnu 3
ranoreHoBbIMU 3aMeCTUTENSAMU WU OAHUM 3amecTutenem R n

. NR?C(O)R® n NR®C(O)NRPR?, rae kaxabii R? n R® HeszaBucmo BbiGpaH
13 aTtoma BOAOPOAAa U HesamelleHHoro Cq.ankuna, u kaxabin R® npeacrasnset cobon
He3ameLleHHbIn Cq.anknn;

npn aTom kaxaplii R® Hesasmcumo BeiBpad us -CN, -OH, -C(O)NR'R® n -NR'R?;
rae kaxabii u3 R n R? HesaBucumo npeacrasnsietT cobolt H vnu HezamelleHHblin Cy.
>ankun.

Bonee npeanoyTuTensHo, B opmyne (1) kaxabii R? He3aBncMo BbiGpaH us:

. ranorena, -CN, -OH, -C(O)NR'R?, -NR'R?; npu atom kaxabin ns R' u R?
He3aBUCUMO npeacTasnsaeT cobon H unm metun; u

° rpynn Cq.ankmn, O(Cq.ankun), S(Cqankun), SO(Ci..ankmn), kaxaas mns
KOTOPbIX BO3MOXHO MOXET ObITb 3ameLyeHa 1, 2 nnn 3 ranoreHoBbIMU 3aMECTUTENSMMN
n/unun ogHMM 3amectutenem, BblibpaHHbimM u3 -CN 1 -OH.

B dopmyne (1) m npegnoututensHo pasHo 0, 1 unu 2. bonee npeanoyTUTensHO,
m pasHO 1 unn 2. Horaa m pasHo 1. NHorga m paBHO 2.

Takum obpasom, B chopmyne (1) npegnouTUTENLHO:

° A npeacraBnseT coO0n LMKNUYECKYIO rPynny, BbIBPaHHYO N3 EHUNbHOMN,

5-6-4uneHHON reTepoapunbHON N 5-6-4neHHOM KapOOLUKITMYECKON N reTEPOLMKITUHECKON

rpynm;

° kaxablii R? He3aBMCMMO BbIGPaH U3
o ranoreHa unu R®:
o} rpynn Cq.ankun, O(C,ankun), S(Ci.anknn), SO(Ci.ankmn) nnm

SO,(Cyankun), Kkaxzas W3 KOTOPbIX BO3MOXHO MOXET ObITb
3amewleHa 1, 2 unn 3 ranoreHoOBbIMW 3aMecTUTENsSMU n/unm
ogHvM 3amectutenem R

o NR®*C(O)R® n NR?C(O)NR’RS, rae kaxabim R* n R® HesaBucMmo
BbibpaH M3 atoma Bogopoda W HesamelleHHoro Ci.ankuna, u

kaxabli R® npeacraBnset cobon HesameLleHHbIN Cq.,ankun;
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o npu atom kaxabii R® Hesasucumo BeiBpaH n3 -CN, -OH, -C(O)NR'R? u
-NRR%, rae kaxgbmm u3s R' n R® HesaBucumo npeactaensetr coboir H wmnm
He3ameLleHHbIn Cq.anknn;

n

° m pasHo 0, 1 unn 2.

Bonee npeanoyTtuTensHo, B hopmyne (1):

° A BblOpaH un3 eHuna, UuMKNorekcaHa, nuNepuauHa, nMpuaasnHa,
nMpuanHa v Tmasona;

° kaxablii R? He3aBMCMMO BbIGpPaH 13

o ranorena, -CN, -OH, -C(O)NR'R?, -NR'RY%; npu atom kaxabiii U3 R’
1 R He3aBMCUMO npeacTaBnsAeT cobon H unu metun; u

o rpynn  Ciankun, O(Ciankun), S(Ciankun), SO(C,.ankun),
Kaykgasi U3 KOTOPbIX BO3MOXHO MOXET ObITb 3ameryeHa 1, 2 nnmn 3
ranoreHoBbIMA 3aMeCTUTENSMU  W/WUIMN  OAHUM  3aMECTUTENEM,
BbIGpaHHbIM 13 -CN un -OH;

n

° m paBHO 1 unu 2.

O6blvHo B cpopmyne (I) n pasHo O.

B dopmyne (I), ecnm n paBHo 1, To R® npegnoutnTenbHo BbIGpaH U3 atoma
BoAopoaa M HesamelweHHon C4-CiankunbHOW rpynnbl, TAKOW Kak METUR Wnu 3Tun,
npeanouyTMTensHo MeTun. Bonee npeanoututenbHo, R® ecnu oH npucyTcTeyer,
npeacraesnsiet cobon atom Bogopoa.

OB6biuHO B chopmyne () Z npeactaBnsieT coboii cBsA3b Unu BbiGpaH ns -NR'°C(O)-
, -C(O)NR™-, -NR"’C(O)NR""-, -NR'°C(0)0-, -OC(O)NR'’-, -NR'°C(0)S-, -SC(O)NR’-,
-NR'C(NR™)-, -C(NR'")NR™"-, -NR"C(NR'NR'>, -NR"C(NR")O-, -OC(NR')NR"-,
-NR™C(NR™S-, -SC(NR™NR"-, -C(O)NR™-, -NR'C(O)NR'-, -OC(O)NR'-,
-SC(O)NR™-, -C(NR™)NR™-, -NR'C(NR")NR"-, -OC(NR')NR™- n -SC(NR')NR'*-,
rae R, R", R'™ n R'" saBnsiotca Takimu, kak onpefeneHo B AaHHOM OMUCaHUW.
MpeanoutuTensHo, Z npeactasnseT coboit cBs3b unu BbIGpaH u3 -NR'°C(O)-,
-C(O)NR'-, -NR™C(O)NR"'-, -NR'°C(0)0O-, -OC(O)NR'"-, -NRC(0)S-, -SC(O)NR®-,
-NR™C(NR™)-, -C(NR'")NR™-, -NR"C(NR'NR'>-, -NR™C(NR")O-, -OC(NR')NR"-,
-NRC(NR'™S- u -SC(NR'™NR"-, rae R, R"™ un R'™ sasnawortca Takumu, kak
onpeaeneHo B AaHHOM onucaHuu. bonee npeanoututenbHo, Z npeacTtaBnsieT cobou
cBsasb unu BbiBpaH u3 -NR'°C(0)-, -C(O)NR™-, -NRC(O)NR'-, -NR'°C(0)0O-, -
OC(O)NR™"-,

-NR™°C(0)S-, -SC(O)NR™-, -NR'C(NR")-, -C(NR'™)NR"'- n -NR'C(NR')NR'>-. Ewe
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Bonee npeanouTUTENLHO, Z npeacTasnseT cobol ces3b unm BbiBpaH u3 -NR'°C(O)-,
-C(O)NR™-, -NR™C(O)NR™-, -NR°C(0)0-, -NR'°C(0)S- n -NR’C(NR'")-. HanGonee
npegnoututensHo, Z BbiBpad u3 -NR'C(O)-, -C(O)NR™- u -NR'C(O)NR"-,
npeanoututensHo -NR'°C(O)-.

OBbluHO Kaxabll R'® HesaBucumo npeactaBnsieT coboill 3amelleHHbI Ci-
Csankun mnn HeszamelleHHbin Co-Czankun, 6onee npeanoyuTUTENbHO KaXKabiv RS
HesaBucMmMo npeactasnset cobon 3amelwjeHHbin Ci-Crankmn unu  He3ameLleHHbIN
C.ankun; eLle 6ornee npeanoyTMTENbHO Kaxablii R'® HesaBrncumo npepcrasnseT coboi
3aMelleHHbIn UnM  HesamelleHHbln Crankun. Ecrm R'™  npeactasnser  cobon
3aMELLEHHYIO ankunbHYO rpynny, TO ankunbHas rpynna obbl4HO 3amelyeHa 1, 2 unu 3,
npeanoytTuTensHo 1 nnn 2, 6onee NpegnoyTUTENBHO 1, 3aMeCcTUTEnsMM, HE3aBUCUMO
BblOpaHHbIMMK n3 ranorexa,
-CN 1 -OR", 6onee npegnoututensHo us -CN 1 -OR', Hanbonee npeanoyTUTENLHO U3
-CN n -OH.

B copmyne (I) L npeacrasnser cobon ceasb vnu BblbpaH u3 CyanknnenHa,
C,.4ankeHunexa, C,.4anknHunexa, C1.sankunen-(Cs.eumknoankmneH)-C_sankmnena,
Ci.sankunen-(Csgyuknoankunena) un (CssumknoankuneH)-Cq janknnena, npn 3tom L He
3amelleH unu 3amewled 1 unm 2 3amectutenamu, BoibpaHHbiMKU 13 ranoreHa, -OR'™ u
-NR™R": unmn L npeacrasnset coboi -C(R'%)=N-. O6b1uH0 B hopmyne (1) L He 3ameLeH
unm 3amelleH 1 3amectutenem, BbiGpaHHbiM K3 ranoreHa, -OR'™ u -NR'™R'; B
Hambonee TunuuHom crnyyae L He 3ameweH. Ecnn L oTtnnyaetca oT cCBA3M unu -
C(R')=N-, n L 3ameLLeH ogHUM nnn Gonee 3aMeCTUTENsIMM Tak, Kak ONMCaHo BbilLe, TO
Y ankuneHoBbIX(OW), ankeHUNeHoBbIX(ON) NN ankMHUNEHOBbLIX(0RN) rpynn(bl) B L kaxabin
pas npeanoyTUTENbHO MPUCYTCTBYET(IOT) OAWMH  3aMECTUTENb WINN  HECKOIbKO
3amecTtutenen. Bo nsbexaHmne HeacHocTn, ecnu L npeacraenset cobon cBasb, TO L He
3aMeLLeH.

L npeanoututensHO npeactasnsaeT cobon cBA3b unu BbibpaH ns Cisankunexa,
C...ankeHuneHa u C,,ankuHuneHa; wnu L npeacraensiet cobon -C(R')=N-. Bonee
npeanoytTuteneHo, L npeacraensier cobonm cBAsb unn BbiOpaH u3 C,sankuneHa wu
C..;ankeHuneHa unu npeacrasnseT coboi -C(R')=N-. Ewje 6onee npegnoututensHo, L
BbIOpaH 13 C,sankmneHa n C,;ankeHuneHa.

O6bivHo B cbopmyne (1) X npeacrasnaet coboun cBA3b Unu, ecnu L otnuyaercs ot
ceasn unmn -C(R'%)=N-, To X npeacrasnset coboi cBsizb nnm BbiopaH 13 -NR'- n -O-.
Bornee npeanoututensHoO, X npeacrasnsaet cobom CBsA3b.

Takum obpasom, npegnouTutTensHo B opmyne (1):
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Z npeacTtasnset cobon ceA3b unu BuibpaH u3 -NR'C(O)-, -C(O)NR'™-,

-NR'C(O)NR"-, -NR°C(0)0-, -OC(O)NR"-, -NR"°C(0)S-, -SC(O)NR"’-, -NR"°C(NR™)-,
-C(NR"™)NR"- n -NR"C(NR")NR"*-;

L npeacraenser cobon cBA3b wunu  BbibpaH u3  Cqsankvnexa,

C..4ankeHnneHa un C,sankuuunena; unm L npeacrasnset coboi -C(R'%)=N-;

7

X npeacrtaenseT cobon CBA3b.

Bonee npeanoyTtuTensHoO, B hopmyne (1):

Z BbiBpaH u3 -NR'°C(O)-, -C(O)NR"- 1 -NR'’C(O)NR"'-;

L BbibpaH u3 CisankuneHa u C,zankeHWUNeHa, Kaxabll K3 KOTOPbIX

npeanoyYTUTENbHO HE 3aMeLLeH;

7]

X npeacrasnseT cobon CBA3b.

B dopmyne (I) R*:

(1)

nnn

BbIGpaH 13 H, -CN n C,-Czankmna, KOTOpbIA HE 3aMELLEH NN 3aMeLLeH 1,
2 vnu 3 3amecTuTensiMu, BbiBpaHHbIMU M3 ranoreHa, -OR™, -NR™R™ u
-CN;

R* coBmectHo ¢ R° ofpasyer, BMecTe C aromMamu, K KOTOPbIM OHW
NPUCOEANHEHDI, 5-6-UNEHHYID reTepOoLMKINYECKYIO TPYNMy, COAEepKaLLlyo
No MEHbLLEN MEPEe OAWNH HACLILLEHHbIA aToM yrnepoaa B KonbLue, npu4em
yKa3aHHasi retepouuknmyeckasl rpynna He 3amelleHa unv samelyeHa 1
unm 2 s3amectutensmu, BbibpaHHbIMK 13 HesamelleHHoro Cq-Crankmna,
ranorena, -OR'™ -NR'"R"" n -CN.

B dopmyne (I) R®:

(1)

nnn

()

nnn

BbIOpaH 13 H, -CN n C,-Czankmna, KOTopbIA HE 3aMeLLEeH NN 3ameLleH 1,
2 vnu 3 3amecTuTensiMu, BbiBpaHHbIMU M3 ranoreHa, -OR™, -NR™R™ u
-CN:;

coBMecTHo ¢ R* ofpasyeT, BMecTe C aTomMamu, K KOTOPbIM OHU
NPUCOEANHEHDI, 5-6-UNEHHYI reTepPOLMKIMYECKYIO TPYNMY, COAepKaLlyo
No MEHbLUEN Mepe OAWNH HACLILLEHHbIA aToM yrnepoaa B KonbLe, Npu4em
yKasaHHas retepouuknmMyeckas rpynna He 3amelleHa unv 3amelleHa 1
unn 2 samectutensimu, BbibpaHHbIMK K3 HesamelleHHoro Cy-Crankmna,
ranorena, -OR™ -NR'"R" n -CN;
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€)) coBmecTHo ¢ R® ofpasyeT, BMecte ¢ atomMamu, K KOTOPbIM OHU
NPUCOEANHEHBI, 5-6-UNEHHYID reTEPOLMKITMYECKYID TPYNNY, COAepXKaLlyo
MO MEHbLUEN MEPE OAUH HaCbILEHHbIW aToM yrnepoaa B KonbLue, Npuyem
yKasaHHasi retepouuknnyeckas rpynna He 3ameljeHa unm samelleHa 1
unm 2 s3amectutensmu, BbibpaHHbIMK 13 HesamelleHHoro Cq-Crankmna,
ranorena, -OR'™ -NR'"R"" n -CN.

Ecrnin R* npeacraenseT cobon C,-Csankun, COOTBETCTBYOLLUIA
BbILLEYNOMSAHYTOMY BapuaHTy (1), TO OH OObIMHO HE 3ameLleH unu 3ameldeH 1, 2 unm 3
ranoreHoBbIMU 3amMecTuTensamm nubo 1 mnu 2 ranoreHoBbIMU 3aMecTUTens Mn U/unm
OAHVM 3amecTuTenem, BbibparHbiM 13 -OR'™, -NR'™R™ u -CN. Ecrin R* cootBeTcTBYeT
BblLLEYNOMsIHyTOMy BapuaHTy (1), To R* npegnoytuTtensHo npeacrasnser coboit H unm
Ci-Crankun, KOTOpbIM He 3ameweH unm 3ameweH 1, 2 unm 3 ranoreHoBbIMU
3amecTuTensmu unu oaHum 3amectutenem -OR'’; Gonee npeanoututenbHo R*
npeacrasnset cobon H nnn metun, Hanbonee npeanovYTUTENBHO H.

Ecrnin R® npeacraenseT cobon C,-Ciankun, COOTBETCTBYHOLLNIA
BbILLEYNOMSAHYTOMY BapuaHTy (1), TO OH OObIMHO HE 3ameLleH Uy 3ameldeH 1, 2 unm 3
ranoreHoBbIMU 3amMecTuTensamm nnMbo 1 unu 2 ranoreHoBbIMU 3aMecTUTENs MU U/nn
OAHVM 3amecTuTenem, BbibparHbiM 13 -OR'™, -NR'™R™ u -CN. Ecrn R® cooTtBeTcTByeT
BbiLLEyNOMaHYTOMY BapuaHTy (1), To R° npeanoututensHo BbiBpaH u3 H, -CN u
Cq-Coankuna, KOTOpbIA He 3ameleH wunu s3ameweH 1, 2 vnm 3 ranoreHoBbIMU
3amectutensmm urm ogHum 3amectuterem -NR'’R': 6Gonee npepnoytutenbho, R®
npeacraesnseT cobon H unm metun, Hanbonee npeanoyTUTENLHO H.

Ecnn R* cooTBeTCTBYET BbILLEYNOMSIHYTOMY BapuaHTy (2), n R® cooTBeTCcTBYET
BbILLEYNOMSIHYTOMY BapuaHTy (2), Tak uyto R* u R® coBmecTHO oBpasyioT, BMecTe C
aTtoMamy, K KOTOPbIM OHU MPUCOEAUHEHBI, 5-6-4NeHHYI0 FreTEePOLUUKINYECKYIO rpynny,
coepallyld MO MEHbLUEN Mepe OAWH HaCbILWEeHHbIM aToM yrnepoga B KonbLe, TO
reTepouuknuyeckas rpynna npeanoyTUTeNbHO He 3ameljeHa unn 3amewleHa 1
3amecTuTenem, BblbpaHHbIM 13 HesamelleHHoro Cq-C.ankuna, ranorena n -OR'®: Gonee
NPeanoYTUTENBHO TETEPOLUMKNMYECKAsS Trpynna He 3amelleHa unn 3ameweHa 1
3amecTtutenem, BbIOpaHHbIM M3 METUNa W METOKCKU; Haubonee npeanoYTUTENBHO
reTepoLMKIMYeckas rpynna He 3amelleHa. MpeanoytutensHo, ecnm R* cooTBetcTByeT
BbILLEYNOMSIHYTOMY BapuaHTy (2), 1 R® COOTBETCTBYET BbILLEYNOMSIHYTOMY BapuaHTy (2),
10 R* 1 R® coBMecTHO 06pasyloT, BMECTe C aToMamu, K KOTOPbIM OHWU MPUCOEAMHEHDI,
5-UNEHHYI0 reTepPOLUKITMYECKYIO rpynny, NpeanoyvTuTensHo 4,5-aurngpo-1H-nmmgason.

B dopmyne (I) R®:
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@) BblbpaH n3 H, -CN n C4-Csankuna, KOTopbI HE 3aMeLLeH Unun 3ameLLeH 1,
2 vnn 3 3amecTutensiMu, BbibpaHHbIMK 13 ranorena, -OR'®, -NR"R™ n -CN;

nnm

(2 coBMecTHo ¢ R® oBpasyeT, BMEcCTe C aTomMammu, K KOTOPbIM OHU
NPUCOEANHEHDI, 5-6-UNEHHYIO reTEPOLMKITUYECKYIO TPynny, COAEPXKaLlyro N0 MEHbLUEN
MEpe OAWH HaCbIWEHHbIW artoM yrnepoga B  KOfble, nNpUYEM  yKasaHHas
reTepoymknuyeckas rpynna He 3amewjeHa unu 3amewjeHa 1 mnm 2 3amectutensmu,
BbIGpaHHbIMM 13 HesameLleHHoro Cq-C,ankuna, ranorexa, -OR'®, -NR'R"" u -CN;

nnm

3 coBmecTHo ¢ R’, ecnn oH npucyTcTBYeT, 06pasyeT, BMECTe C aToMamu, K
KOTOPbIM OHW MPUCOEAMHEHbBI, 5-6-UNEHHYIO reTePOLUMKINYECKYIO Tpynny, CofepKallyto
MO MeHbLUEW Mepe OAWH HAaCbIWEHHbIA aToOM yrnepoja B KOmnblUe, NpUYEM yKasaHHas
reTepoyuknuyeckasa rpynna He 3ameljeHa unu 3ameljeHa 1 vmnm 2 3amectutensamu,
BbIGpaHHbIMM 13 HesameLleHHoro Cq-Cankuna, ranorexa, -OR'®, -NR'R"" u -CN.

Ecrnin R® npeacraenseT cobon C,-Ciankun, COOTBETCTBYHOLLNIA
BbILLEYNOMSAHYTOMY BapuaHTy (1), TO OH OObIMHO HE 3amMeLleH Uy 3ameldeH 1, 2 unm 3
ranoreHoBbIMM 3amectutenamu nnbo 1 nnu 2 ranoreHoBbIMU 3aMeCTUTENAMU U/Mnu
OAHVM 3amecTuTenem, BbibparHbiM 13 -OR'™, -NR'™R™ u -CN. Ecrin R® cootBeTcTByeT
BbilLeynomaHyToMy BapuaHTy (1), To R° npeanoututensHo BbiBpaH u3 H, -CN u
Cq-Coankuna, KOTOpbIA He 3ameleH wunu s3ameweH 1, 2 vnm 3 ranoreHoBbIMU
3amectutensmm urm ogHum 3amectuterem -NR'’R': 6Gonee npepnoytutenbho, R®
npeacraesnseT cobon H unm metun, Hanbonee npeanoyTUTENLHO H.

Ecnn R® cooTBeTCTBYET BbILLEYNOMsIHyTOMY BapuaHTy (3), n R® cooTBeTCcTBYET
BbILLEYNOMSIHYTOMY BapuaHTy (2), Tak uyto R® u R® coBmecTHO oBpasyioT, BMecTe C
aTomMamu, K KOTOPbIM OHWU MNPUCOEAUHEHbI, 5-6-YNEHHYIO reTepoLMKINYECKYO rpynny,
COAEepKallyto No MEHbLUEN Mepe OAWH HAaCbIWEHHbIA aToM yrnepojaa B Konbue, TO
reTepoymknuyeckasa rpynna npeanoyTUTENbHO He 3ameljeHa wunu  3ameljeHa 1
3amecTuTenem, BblbpaHHbIM 13 HesamelleHHoro Cq-C.ankuna, ranorena n -OR'®: Gonee
NPeAnOYTUTENBHO reTepoyuKnMyeckas rpynna He 3ameljeHa wnm 3amewjeHa 1
3amectutenem, BblOpaHHbIM M3 MeTUna W MEeTOKCU; Haunbonee npeanoYTUTENbHO
reTepoLuKnMyeckas rpynna He samelyeHa. MpeanoututensHo, ecnn R® cooTseTcTBYET
BbILLEYNOMSIHYTOMY BapuaHTy (3), 1 R® cooTBETCTBYET BbILLEYNOMSIHYTOMY BapuaHTy (2),
10 R® 1 R® coBmecTHO 06pasyioT, BMECTe C aToMamm, K KOTOPbIM OHU MPUCOeANHEHBI,
B-UNEHHYIO reTepoLMKINYECKYIO rpynny, NPEANOYTUTENBHO MOPMONNH NN NUNEpPasuH,
6onee NpeanoYTUTENBHO MOPAOSUH.

B dopmyne (I) p pasHo O unn 1.
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B dpopmyne () R’, ecnu oH npucyTcTByerT,

@) BblbpaH n3 H, -CN n C4-Csankuna, KoTopbI HE 3aMeLLeH 1Unun 3ameLLeH 1,
2 unn 3 3amecTutensiMu, BbibpaHHbIMK 13 ranorexHa, -OR'®, -NR"R™ n -CN;

nnm

(2) coBmectHo ¢ R® ofpasyer, BMecTe C atomMamu, K KOTOPbIM OHM
NPUCOEANHEHDI, 5-6-UNEHHYIO reTEPOLMKITUYECKYIO TPynny, COAEPKaLLyro N0 MEHbLUEN
MEpe OAWH HaCbIWEHHbIW artoMm yrnepoga B  KOfble, nNpUYEM yKasaHHas
reTepoymKknuyeckas rpynna He 3amelleHa mnu 3ameweHa 1 nubo 2 3amectutensamu,
BbIGPaHHbLIMM 13 HesameLleHHoro Cq-C,ankuna, ranorexa, -OR'®, -NR'°R"" u -CN.

Ecnnm R’ npucytctByeT u npeactasnsieT cobon C;-Csankurn, COOTBETCTBYIOLLWIA
BbILLEYNOMSAHYTOMY BapuaHTy (1), TO OH OObIMHO HE 3ameLleH unu 3ameldeH 1, 2 unm 3
ranoreHoBbIMn 3amectutenamu nnbo 1 nnu 2 ranoreHoBbIMU 3aMeCTUTENAMU U/nnm
ofHVM 3amecTuTenem, BbibpaHHbiM u3 -OR'™® -NR'R" n -CN. Ecnn R’ npucytctsyet
COOTBETCTBYET BbILLIEYNOMSHYTOMY BapuaHnTy (1), To R’ npegnoytntensHo BbiBpaH 13 H,
-CN n C;-Canknna, KoTopbin HE 3amelleH unn 3amewieH 1, 2 unm 3 ranoreHoBbIMU
3amectutensmv mnu ogHum 3amectutenem -NR'R': Gonee npeanoututensHo, R’,
€CnM  OH TMpUCYTCTBYET, npeacraBnder cobon H wnnm  metun, Haubonee
npeanoYTUTEnBLHO H.

Ecnu R npucytctsyet, u R® cooTBeTCTBYET BbILLEYNOMSIHYTOMY BapuaHTy (3), 1
R’ cooTBeTcTBYET BbILEYyNOMSHYTOMY BapuaHty (2), Tak uto R® u R’ coBmecTHO
obpasyloT, BMECTe C aromMamu, K KOTOPbIM OHW MPUCOEAUHEHbI, 5-6-UneHHyIo
reTepoLMKINYECKYIO rpynny, Cogepallyto No MEeHbLUEN MepPe OAMH HaCbILEHHbIN aToM
yrnepoaa B KombLe, TO reTepouuknnyeckas rpynna npeanoyTuTenbHO He 3ameLleHa unm
3amewyeHa 1 samectutenem, BblbpaHHbIM M3 HesameleHHoro Cq-Crankuna, ranoreHa u
-OR'": Bonee npeanoYTUTENLHO reTEPOLMKNMYECKAs [pynna He 3aMelleHa wnu
3ameweHa 1 3amectutenem, BbIOpaHHbIM M3 MeTMna W METOKCK; Hambonee
NPEeANOYTUTENBHO reTepoUMKNuYeckasn rpynna He 3amelleHa. NpeanoytuTensHO, ecnm
R’ npucytctByeT M COOTBETCTBYeT BbILLEYNOMSHyTOMY BapuaHty (2), u R®
COOTBETCTBYET BblLLeynoMsiHyToMy BapuaHTy (3), To R® u R’ coBmecTHo o6pasyior,
BMECTE C aToOMamW, K KOTOPbIM OHW MPUCOEAUHEHbI, 5-YNEHHYI reTepoLMKITMYECKYIO
rpynny, NpeanoYTUTENBHO UMWUAA30NUAMH.

Takum 0Bpasom, NpeanodTUTENbLHO, YTobbl B dopmyne (1) p Bbino pasHo 1, u R’
npeacTtasnsn coboit H unm metun, unu coBmectHo ¢ R® oBpasosbiBan, BmecTe ¢
aTomMamu, K KOTOPbIM  OHWU  MPUCOEAWMHEHbI, HEe3aMEeLEHHY  5-6-UneHHyo
reTepouuknuyeckyto rpynny. [lpepnoututenbHo, R* npepcraesnser coboit H unw

coBmecTHo ¢ R® oBpasyeT, BMecTe C atomamu, K KOTOPbIM OHW MNPUCOEAMHEHSI,
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He3aMeLLEeHHYI0 5-6-uUneHHylo retepounknuyeckyto rpynny. bornee npeanoyTutenbHo,
yTobkl B cpopmyne (1) R® 6bin BbiBpaH n3 H, -CN u C-C.ankuna, KoTopbIi He 3ameLLeH
unu 3amewed 1, 2 unu 3 ranoreHoBbIMW 3aMeCTUTENAMU W/UNU OJHUM 3aMeCTUTENEM
-NR"R", n R® npeacrasnan coboi H unn metun. Hambornee npeanoyTUTenbHO, YToObI
kaxabii R*, R®, R® u R’, ecnn oHu npucyTcTBYIOT, 6biN BbIOpPAH M3 MeTUna U atoma
BOAOPOAA, NPEANOYTUTENBHO aToMa Bo4opoa.

Bo wus3bexaHne HeACHOCTW, reTepouyuknuyeckas rpynna, cojepxawas no
MEHbLLEN MEepe OAMH HaCbILWEHHbIA aToM yrrepoga B konbue, cogepxut rpynny -CHa-
BHYTPM KOnbLa, Npu 3TOM oguH atom unmn oba atoma sogopoga B rpynne -CH,- moryt
ObITb 3amMelleHbl TaK, Kak onpeaeneHo B gaHHoOM onucaHnn. OB6bIMHO HacbILEHHbIN
aToMm yrnepoja B KOfblLe SIBMSETCA He3aMeLUEHHbIM; T.€. retepoyuknuyeckas rpynna,
cogeprkawlas o MeHbLUEN Mepe OAUH HACbILWEHHLIA aToM yrnepoga B konbue, 06bI4HO
copepxut rpynny -CH,- BHYTpM konbua. Takum obpasom, retepoymknuyeckas rpynna,
cojepxawasa no MeHbleW Mepe OAMH HacCbIWEHHbIN aTtom yrrnepoga B Komnble,
ABNAETCA HACbIWEHHOW WM 4aCTMYHO HacbIWEHHOW. [eTepouuknuyeckas rpynna,
cojepxawasa no MeHblleW Mepe OAMH HacbIWEHHbIW atoMm yrrnepoga B KombLe, He
SIBMSIETCH apOMaTUYECKON.

Taknum 06pa3om, B HEKOTOPLIX NPEeAnOUTUTENBHbLIX COeauHEHUaX dopmynbl (1)

. R" npeacraenset coboi H;

° A npeacrtasnsieT cobon LUKNUYECKYIO rpynny, BbIBpaHHYO N3 EeHUNbHOM,

5-6-uneHHON reTepoapunbHON N 5-6-4neHHON kapOOLMUKNNYECKON U reTePOLUKINYECKON

rpynn,

° m pasHo 0, 1 unu 2;
° kaxablii R? He3aBMCMMO BbIGPaH U3
o ranoreHa unu R®:
o rpynn Cq.ankun, O(C,ankun), S(Cianknn), SO(Ci.ankmn) nnm

SO,(Cqankun), Kaxzas W3 KOTOPbIX BO3MOXHO MOXET ObITb
3amewleHa 1, 2 unn 3 ranoreHoBbIMU 3aMecTUTeENsSMn wu/unm
ogHvM 3amectutenem R
o NR2C(O)R® n NR®C(O)NR®RS, rae kaxabim R* n R® HesaBucumo
BbibpaH M3 atoma BoOZOpOAa W HesamelleHHoro Ci.ankuna, u
kaxkabli R® npeacraBnset cobon HesamelleHHbIN Cqankun;
. kaxabin R® HesaBmcumo BbiBGpaH 13 -CN, -OH:; -C(O)NR'R® n -NR'R?; npu
aTom kaxabim m3 R' u R® HesaBucumo npeactasBnseT cobon H vnu HesamelleHHbIN
Cqankun;

° n pasHo O; unu n pasHo 1, n R® npeacrtaesnsiet cobon H;
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Z BbiBpaH u3 -NR'°C(0)-, -C(O)NR'™-, -NR'C(O)NR™-, -NR'"°C(0)0-,
-NR™C(0)S-, -SC(O)NR™-,  -NR™C(NR')-, -C(NR'™)NR"- n

L

npeacraenser cobon cBA3b wnu  BblibpaH wu3  CysankunenHa,

C..4ankeHnneHa un C,sankuuunena; unm L npeacrasnset coboi -C(R'%)=N-;

X npeacraenseT cobon CBA3b;

1)

nnm
2)

p paBHo O;

R* npeacrasnsier coboit H, u R® BbiBpan m3 H, -CN u Ci-
Cankmna, KOTOpbI He 3ameweH unu 3ameweH 1, 2 mim 3
ranoreHoBbIMU 3aMECTUTENSMW W/MUAW OLHUM 3amecTUTEneMm -
NR™R": unn R* coBmectHo ¢ R® oBpasyet, BMecTe ¢ aTomamu, K
KOTOPbIM OHW MPUCOEAVMHEHbI, HE3aMELLEHHYI0 5-6-UneHHyio
reTepPOLMKIIMYECKYIO rpynny; 1

R® npeacrasnsiet cobon H unu meTun;

p paBHO 1; n

R* npeacrasnset coboit H; R® BbibpaH n3 H, -CN u C,-Crankuna,
KOTOpPbIA He 3aMelyeH unu 3amelwleH 1, 2 nnu 3 ranoreHoBbIMN
3amecTutensMu wwunu oaHum 3amectutenem -NR'R'™: R®
npeacTtasnset coboit H unn metun, n R’ npeacrasnseT coboin H
unn metun; unu R* cosmecTHo ¢ R® oBpasyeT, BMecTe ¢ aTomamu,
K KOTOPbIM OHW MPUCOEAMHEHbI, HE3aMELLEHHYIO 5-6-UneHHyo
reTepouuknuyeckyto rpynny; R® npeactaBnsier cobon H wunw

meTun, n R’ npeacrasnseT coboii H.

B HekoTopbix eLle Bonee npeanouTuTenbHbIX coeguHeHnsax popmynebl (1)

nMpUAnHa 1 TMasona;

R' npeacraensiet coboii H;

A BblOpaH u3 eHuna, UuuKnorekcaHa, nUNEPUAUHE, NUPUAA3MHA,

m paBHO 1 vnun 2;

kaxablii R? He3aBMCMMO BbIGpPaH K3

@]

ranorena, -CN, -OH, -C(O)NR'R?, -NR'R%; npu atom kaxabiii u3 R’
1 R He3aBMCUMO npeacTaBnsAeT cobon H unu metun; u

rpynn  Ciankun, O(Ciankmn), S(Ciankun), SO(C,.ankun),
Kaykgasi U3 KOTOPbIX BO3MOXHO MOXET ObITb 3ameryeHa 1, 2 nnmn 3

3amecTuTensmn, BbibpaHHbiMn 13 ranoreHa, -CN, -OH;

n pasHo O;
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. Z BbiBpaH u3 -NR'°C(O)-, -C(O)NR"- n -NR'C(O)NR™'-;

° L BbiBpaH n3 CysankuneHa n Co.zankeHuneHa,;

° X npeacrasnseT cobomn CBA3b;

) p paBHo O; unun p pasHo 1, n R’ npeacrasnset coboit H;

o R* npeacraensiet coboii H;

° R® BbiGpaH us H, -CN n C-C.ankvuna, KOTOPbI HE 3amelyeH Wnu

3amewleH 1, 2 unn 3 ranoreHoBbIMN 3aMecTUTENaMM W/WUNWU OAHUM 3aMECTUTENEM -

NR'R": u

. R® npeacraensieT coboii H.

B vacTtHocTH, npeanoyYTuTenbHbIM COeaUHEHUAMK NO |/|306peTeH|/|ro ABNAKTCA:

. 5-[[4-[(2-ryaHnanHoaueTnn)aMmmHol-3-
(TpndbTopmeTOKCH)heHUN]cynbOoHUNaMnHoTnason-4-kapboHoBas KUCNOTE;

. 5-[[3-hbTOp-4-[[(2-ryaHugnHoaueTnn)ammHolMeTn]deHun]-
cynbdoHnnammHo]tnason-4-kapboHoBas KUCHOTa;

. 5-[[3-hbTOp-4-(ryaHugnHomeTun)heHnn|cynbhoHnnamMmmHolTnason-4-
kapboHoBas KNCNOTA;

° 5-[[3-hTOp-4-(ryaHugnHomeTunn)heHnn]cynbhoHnNnamMmHo]Tnason-4-
kapboHoBast KUCNOTA;

° 5-[[3-cbTOpP-4-(2-ryaHuamHoaTuncynbsdaHmnkapboHmnammHo)pexHnnl-
cynboHnnammHo]tmnason-4-kapboHoBas KUCnoTa,;

° 5-[[4-[2-[(2-aMWHO-2-UMNHO-3TUN)aMNHO]-2-0KCO-3TUIN]-3-bTOP-
heHnn]cynboHmnammHo]Tnason-4-kapboHoBas KMCNoTa,;

° 5-[[3-kapBSamoun-4-[(2-
ryaHmauHoaudeTtun)ammHoldpeHnn]cynbdoHmnamMmmHo]Tuason-4-kapboHoBas KNCNOTa,

° 5-[[3-ymaHo-4-[(2-
ryaHuaunHoaueTun)ammHo]dpeHnn]cynbdoHMnamMmmHo]Tuason-4-kapboHoBas KUCNOTa,

° 5-[[3-dbTOP-4-(2-ryaHnamHoaTokcnkapboHnnammHo)peHnn]-

cynboHnnammHoltnason-4-kapboHoBas KMCHOTa;

° 5-[(4-ryaHngmnHoeHmn)cynboHnnammnHoltnason-4-kapboHosas
KMCNoTa;
° 5-[[4-[2-(2-kapBaMmnmMnaoMnrnapPasnuHo)-2-okco-aTnnl-3-hTop-

heHun]cynbdoHUNaMmmHolTnason-4-kapboHoBas KUCHOTa;
° 5-[[3-xnop-4-[(2-
ryaHuguHoaueTun)ammHo]dpeHnn]cynbs@oHnamMmmHo]Tnason-4-kapboHoBas KUCNOTa,
° 5-[[4-[(2-ryaHnanHoaueTnn)aMmmnHol-3-MeToKCH-

heHun]cynbpoHunammHoltmason-4-kapboHoBas KMcnoTa;
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° 5-[[4-[[2-(2-kapBammuagonnrngpasuHo)ayetTunjammHol-3-dTop-
heHun]cynboHunammHoltnason-4-kapboHoBas KMcnoTa;

° 5-[[4-[[(2E)-2-(kapbamummaonnriugpasoHo)auetmnn]ammHol-3-pTop-
dheHnn]cynbgoHmMnammHolTnason-4-kapboHoBas KUCMoTa,;

° 5-[[4-[[2-(4,5-purnapo-1H-nmuaason-2-unammHo)ayetTmnjammHol-3,5-
andtop-deHun]cynbhoHunammHoltnason-4-kapboHoBast KUCNoTa;

° 5-[[6-[(2-ryaHmnanHoaueTun)aMmmHolnupuaasnH-3-
unjcynboHnnammHoltnason-4-kapboHoBas KMCNoTa;

° 5-[[4-[(2-amnHO-2-MMnHO-3TUN) KapbamonnamnHol-3-bTop-
heHun]cynbdoHUNaMmmHolTnason-4-kapoboHoBas KUCOTa;

° 5-[[3,5-ancTop-4-
(ryanngumHokapbamonnamuHo)deHmn]cynbdoHMnamMmHo ] Tuason-4-kapb oHoBas KUCIOTa,

° 5-[[4-[(3-aM1HO-3-MMUHO-NpONaHoun)amMuHo]-3,5-anTop-
heHun]cynbpoHUNaMmmHolTnason-4-kapboHoBas KUCMOTE;

° 5-[[3-pTOpP-4-[(2-
ryaHuaunHookcmnaueTun)ammHolgernn]cynbsdpoHnnammHoltnason-4-kapboHoBas KUCNoTa;

° 5-[[3-hbTOp-4-[[3-UMUNHO-3-(METUNAaMUHO)NPpONaHounJammHo]peHunn]-
cynboHnnammHo]tnason-4-kapboHoBas KMCNoTa;

° 5-[[4-[3-(4,5-aurngpo-1H-umungason-2-nnynponaHonnamMmmHol-3-pTop-
eHun]cynboHunammHolTnason-4-kapboHoBas KMcnoTa;

° 5-[[2-[(2-ryaHuamnHOaueTn)ammHoltnason-5-
unjcynboHnnammHoltmason-4-kapboHoBast KUCNOTa;

° 5-[[4-[[2-[(N-umnaHokapbammmuaonn)ammHolaueTun]ammHol-3-prop-
heHun]cynbdoHunammHolTnason-4-kapooHoBas KMCNoTa;

° 5-[[3-chTOp-4-
(ryannaumHokapbamonnamuHo)deHmn]cynbdoHMnamMmHo]Tuason-4-kapboHoBas KUCIOTa,

° 5-[[3-cbTOp-4-[[2-(MOPthONMH-4-kapb OKCUMUAOMNaMUHO) aLeTUN]aMUHO]-
heHun]cynbdoHUNammHolTmason-4-kapboHoBas KUCMOTA;

° 5-[[4-[(3-aMWUHO-3-UMUHO-2-METUN-NPONAaHOUIT)aMUHO]-3-PTop-
heHun]cynbpoHUNaMmmHolTnason-4-kapboHoBas KUCHOTE;

° 5-[[4-[[2-(4,5-avrnapo-1H-nmunpazon-2-un)auetnn]ammHol-3-gptop-
heHun]cynbdoHUNaMmmHolTnason-4-kapboHoBas KUCHOTa;

° 5-[[4-(kapbammmungounnkapbamonnammHo)-3-hTop-
heHun]cynbpoHunaMmmHolTnason-4-kapboHoBas KUCHoTa;

. S-[[4-[[(2R)-2-

ryaHuamHonponaHoun]ammnHo]deHnn]cynboHMnammHo]Tnason-4-kapboHoBas KNCNOTa,
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° 5-[[3,5-andTop-4-[(2-
ryaHmauHoaueTun)ammHo]dpeHnn]cynsoHmnamMmmHo]Tnason-4-kapboHoBas KNCNOTa,

° 5-[[4-[(4-amnHO-4-MUnHO-ByTaHOUN)aMMHO]-3-hTOp-
dheHnn]cynbgoHmMnammHolTnason-4-kapboHoBas KUCMoTa,;

° 5-[[4-[[2-(4,5-purnapo-1H-nmunaason-2-unammHo)ayetTmnjammHol-2,5-
andTop-dheHun]cynbhoHunammHolTnason-4-kapboHoBas KUCNoTa;

° 5-[[2,5-andTop-4-[(2-
ryaHuaunHoaueTun)ammHo]dpeHnn]cynbdoHMnamMmmHo]Tuason-4-kapboHoBas KNCNOTa,

° 5-[[3-dbTOp-4-[[2-[(N-MmeTunkapbammumngounn)ammHolaueTmn]ammHo)-
heHun]cynbdoHUNaMmmHolTnason-4-kapoboHoBas KUCOTa;

. 5-[[3-hbTOp-4-[[2-(2-MMUHOMMUAA30NUANH-1-
un)auetun]ammHo]deHmn]cynboHUnamMmmHolTnason-4-kapboHoBas KUCNoTa;

. 5-[[4-[[2-[xapbamumpugonn(meTun)ammHolageTnn]ammHol-3-ptop-
heHun]cynbpoHUNaMmmHolTnason-4-kapboHoBas KUCMOTE;

° 5-[[4-[[2-[[N-(2-amuHOo3TUN)KapbamumMmaonn]ammHolayeTmn]ammHol-3-
hTOp-heHnn]cynbPOoHMNaMnHO]Tnason-4-kapboHoBas KNCNOTa;

° 5-[[5-hTOpP-6-[(2-ryaHugnHoaueTnn)aMmmHol-3-
numpuann]cyneoHunaMmmHolTnason-4-kapboHoBas KUCNoTa;

° 5-[[3-hTOP-4-(3-
ryaHuamnHonponaHomnammHo)eHunn]cynbhoHunammHoltnason-4-kapboHoBast KUCnoTa;

° 5-[[4-[(3-amMnHO-3-MMUHO-NponaHoun)ammHol-3-dTop-
heHnn]cynboHmnammHo]Tnason-4-kapboHoBas KMCNoTa,;

° 5-[[3,5-audTtop-4-
(ryaHnamHokapbamonnamuHo)deHmn]cynbdoHMnamMmHo]Tuason-4-kapb oHoBas KUCIOTA,;

° 5-[[3-pTOpP-4-[(2-
ryaHuauHoaueTtun)ammHo]dpeHnn]cynsdoHMnamMmmHo]Tnason-4-kapb oHOBas KACNOTa; U

° 5-[[4-[(2-ryaHmngunHoaueTun)ammHo]dheHmnn]cynbhoHnnaMmmHolTnason-4-
kapboHOBas KNCNOTA;

N Ux hapmaLeBTUYECKU NPpUEeMIEMbIE COMW.

CuHmes

CoegnHeHna no m3obpeTeHuo MOoryT ObiTb NonydeHbl No6bIM NOAXOAALMM
cnocobom. lMogpobHble oOwmMe NyTU CUHTE3a pPEenpPe3eHTaTUBHbLIX COEAMHEHMA MO
N306peTEHNIO NpUBEAEHbI HXKE 1 B pasaene Mpumepsl.

B uenom, oObl4HO COeAUHEHUSI NO M300pPeTEHMO MOryT ObiTb MOMyYeHbl B

pesynbTaTe B3anMOAENCTBUA, COOTBETCTBYIOLLNX CNEAYIOEN CXEME:



10

15

20

25

30

OMe R, Ro)m R
SM o) fo)
e} 2 X Pro
O\g/é}\wﬂ N - °%£/é>\eﬁ,,/ ~7 \’il/
n B
| | 3 | 3 R’
<S [ NH cl R 8 I NH R W—z——X—NR7-Pr0_ S l NH R
\ \ <
N O\R1 N O\R1 . N O\R1 ¢
0 o
A
) =
o | s R
Z X: R
0§g \L/ \N N o)
] » l, Re SN SN
s.__NH R® R i "
! 3 R?
NH R
e, - <
~,
H N O D

NcxogHoe BewecTtBo, SM, sBnseTca nerko AOCTYNHbIM U MOXET ObITb NOMy4eHO,
Hanpvmep, € ncnonb3oBaHnem cnocobos, onucaHHblx B WO 2014/198849. OnucaHue
WO 2014/198849, kacawweecs o0pasoBaHus coeauHeHus SM n ero aHamnoros,
BKMIOYEHO MNOCPEACTBOM  CCbikn. B pesynbrare B3ammogencrtsma SM ¢
CYNbGOHUNXIOPUA-COAEPKALLMM NPOU3BOAHBIM A (peakuMoHHaa ctagua 1) nonydaroT
TnasoncynooHamua-cogepxailee npomssogHoe A (A). B pesynbTaTte B3anmMogencTems
A ¢ rpynnmposkon W-Z-L-X-Pro (B) nonydaioT npomexyTtouHoe coeauHeHue C. Ha
npuseaeHHon Bbiwe cxeme Q u W npeacrasnawT cobon B3aMMOAEWCTBYHOLLMNE
peakyMOHHOCNOCOOHbIE Tpynmbl, KOTOpble B3aMMOAEWUCTBYIOT ApYyr C ApPYyrom Ans
coyeTaHusa coeguHeHusa A ¢ coeguHeHnem B ¢ nonydeHnem coeauHeHns C. Hanpumep,
Q moxeT npeactasnaTb cobon 6pom, a -Z-W moxet npeacrasnatb cobon -C(O)NH,, B
pesynetare yero Q n W B3aMmogencTByloT ApYyr ¢ APYroM nocpeacTBOM XUMUYECKMX
npeobpasosaHun no byxeanbay (3TO, B 4aCTHOCTM, COOTBETCTBYET Cry4aro, Koraa n
pasHo 0). AnbTepHaTuBHO, Q MOxeT npeactasnatb cobon -NH,, a -Z-W moxer
npeacrasnate cobon -C(O)OH, B pesynbTate yero Q n W B3aMMOAEWCTBYIOT ApPYr C
APYTOM B XOA€ CTaHAApPTHOW peakyuMum NenTuaHOro COYeTaHms C UCMNONb3OBaHWEM
peareHToB, Takux kak HATU. [pyrue meTtogbl COYETAHNS COSANHEHNIA XOPOLLO U3BECTHbI
crneuManucTam B AaHHOWM obnactu TexHukn. B coeguHenusix B u C rpynnunposka -NR'-
Pro npeacraensieT cobon 3alULEeHHYIO rPyNnMPOBKY aMUHa, Y KOTOPON MOXKHO yaanuTb
3aWuTy C NosnyYeHMeM amuHa CTaHZapTHbIMU METOAaMM, TaKMMW Kak KaTanvaupyemoe
KNCNOTOW yaaneHune sawutbl (C nonyvyeHmem coegunHeHnn D). MNogxopsuwme s3awuTHble
rpynnbl AN aMyMHa XOpOLUO M3BECTHbI Cneuuannctam B AaHHOW obnactu TeXHUKU U’
BKMIOYAIOT 3alymTHble rpynnbl Boc (mpem-6yTokcukapboHun). 3atem amvH MOXeT ObITb

npueefeH BO B3aMMogenctesme ¢ obpasoBaHMEM TyaHUAMHOBOW T[pynnbl, Kak B
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coeavHeHun E, B pesynbrare B3aMMOAENCTBUSA C U3BECTHBIMW TYaHUAMHUNUPYIOLMMN
areHTamn, Takumum kak 1H-nupason-1-kapbokcumupgamung. B coegumHeHmsix  no
N300peTeHnto, rae p paBHO HYIIO, N TakuMm 06pasom NpUCYTCTBYET aMUANHOBAs rpynna,
a He ryaHuauHOBasa rpynna, NPeACTaBMEeHHbI Bbille MNyTb CUHTE3a MOXET ObITb
mogudumyupoBaH Tak, 4tobbl coefuHeHne B coaepxano 3alyvLiEHHY aMUAWHOBYIO
rpynny, a He salulieHHbin amumH NR’-Pro. MopgxoAsilume 3aliuTHble rpynnbl Ans
aMmMaMHa XOpOLIO M3BECTHbI cneynanictam B AaHHOW oBnacTn TEXHWKU M BKIOYaOT
3awmTHble rpynnbl Boc (mpem-6ytokcukapboHmn). B atmx cnyyasx, B pesynbrare
B3anmoaencTems A u B nonyuatot coeguHeHune C’, y KOTOPOro 3atem yaansioT 3awuTy ¢
NONYYEHUEM XKENMAEMOrO aMUanH-cogepkawero npoaykta E’. NoapobHbie nyTn cuHTE3a

TUMNYHBIX COE4UHEHNIA MO I/I306peTeHI/II'O npuBeaeHbl HXKe.

Tepanesmudeckas 3¢bghbeKmueHOCMb

CoegnHeHna no Hacrosilwemy U30OpeTEeHU0 SABMSIOTCS  TepaneBTUYECKU
nonesHbIMU. [103TOMyY, COrnacHoO HacTosALWEMY N30BpPeTEHNIO NPEeAOKEHbl COEANHEHUS,
ONUCaHHbIE B JaHHOW 3asiBKe, AN NpUMEHeHus B meguuuHe. CornacHo HacTosLwemy
N300peTEHNO NpPeanoXeHbl COEAWHEHWS,, OMNUCaHHble B JdaHHOW 3asBke, ANA
NMPUMEHEHMA B IEYEHWM OpraHuamMa uYenoseka WnuM XMBOTHOro. Bo u3bexaHue
HESICHOCTU, COeAUNHEHNE NO N30OPETEHUIO MOXXHO BBOAUTL B popme conbBara.

Tawke npegnoxeHa apmavuesTnyeckas KoMnosnymnsa, coaepxallas CoejuHeHmne
no wn306peTeHnto BMECTe C dapmaueBTUYECKU NPUEMMEMbIM HOCUTENEM UK
pasbaButenemM n BO3MOXHO [AOMOMHUTENbHO cogepxawasa aHTUonotTmk. OB6bI4HO
KOMMNO3uLUusa coaepxut 4o 85 macc.% BKNIOYUTENBHO COeAMHEHMs MO nsodbpeteHnto. B
fonee TUNUYHOM cry4yae oHa cogepxuT 40 50 macc.% BKNIOYUTENBHO COEAMHEHMUS MO
nsobpeteHnto. lNpegnoytutenbHble  apmauyeBTUHECKME  KOMMNO3NUMM  SABMSIIOTCA
CTEPUIbHBIMM N anuporeHHbIMKU. Kpome Toro, ecnn apmayeBTuyeckme Kommnosnmymu,
NPEeANOXEHHbIE COrMacHO AaHHOMY W300peTeHunto, coaepat COeAWHEHME Mo
N300pETEHNIO, KOTOPOE SBMAETCA ONTMYECKM aKTUBHbIM, TO AAHHOE COEAWHEHME MO
n3o6peTeHnto 06bLIYHO NpeacTaBnsaeT cobOoM NO CYLWECTBY YUCTBIN ONTUYECKNIA N3OMEP.

Komnosuumsi no umsobpeteHntio moxeT ObiTb npeanoxeHa B Buae Habopa,
coJeprkalero MHCTPYKUMM, NO3BOMALWME NCMNONbL30BaTh AaHHbIA Habop B crnocobax,
ONMUCaHHbIX B JAHHOW 3asBKe, WUnu nogpobHOCTM OTHOCUTEMBbHO TOro, ANSA KaKuUx
CyBBEKTOB AaHHbIN Cnoco® MOXET ObITb NCMONL30OBAH.

Kak pasbACHEHO Bble, COEAMHEHUA MO N30OPETEeHUIO MOMe3Hbl ANS NeYeHns
unu npeaynpexaeHns 6akrepuanbHon uWHdekymn. B 4yactHocTn, oHM  gaBnsoTCA

MHrMbuTopammn hepmeHToB mMeTanno-p-nakramas (MBL) n BBmgy 3TOro nonesHbl Ans
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YCTPAHEHUA UMW CHWXKEHUSA PE3UCTEHTHOCTU rpamoTpuuatenbHbix Oaktepun K
aHTUbMOoTMKaM.

CoegnHeHna nNo  MN30OpPETEeHMd  MOXHO  UCNOMb3oBaTb B KayecTse
CaMOCTOSITENbHbIX TEPANEBTUYECKUX areHTOB. Hanprumep, coegnHeHns no n3obpeTeHunio
MOXHO UCMOMb30BaTb B Ka4eCTBE CaAMOCTOSATENbHbIX 400ABOK Npu aHTMBakTepranbHOn
Tepanun, Hanpumep, B pPeXMMax Xumumotepanuu. ANbTEPHATMBHO, WX MOXHO
ncnonb3oBaTb B kKOMOMHAUMN ¢ aHTUONOTUKAMWN ANSA YCUNEHUS AEACTBUS aHTUOMOTUKOB.
CoegnHeHnsa no n3obpeTEHNIO MOTYT HaWTU KOHKPETHOE MPUMEHEHWE B NEYEHUU Unm
npeaynpexaeHun 6aktepuanbHOM MHAEKUMW, Bbi3biBAaeMon OakTepusiMn, KOTOpble
PE3NCTEHTHbl K JIEYEHUIO aHTUOMOTMKaMM B Crny4ae MWCNonb3OBaHWS B KayvecTse
MOHOTEpanun, B 4acCTHOCTM, KOrga pPe3nCTEHTHOCTb BbI3bIBAETCA MNPUCYTCTBUEM
depMeHTOB  MeTanno-p-nakramas  wWwunu  cepuH-B-naktamas.  JleyeHne  unu
npeaynpexaeHme Takou WHMEKUMM OAHUMM TONbKO B-nNakTamMHbIMKM aHTUBMOTUKaMM
MOXET okasaTbCs 6e3ycneLluHbIM.

Takum o6pa3om, CornacHo HacTosWweMy W3OOPETEHU0 TakkKe MNpeanoXeH
NPOAYKT, cogepxawynn (1) coeguHeHne no n3obpPeTEHMIO, ONMCaHHOE B AaHHOW 3asiBKe,
n (2) adntubuotmk. CoegmHeHne no un3obpeTeHnto n  aHTUBMoTUK MoryT ObiTb
NpeACTaBneHbl B €4UHON KOMMO3ULMW, UMW Ha UX OCHOBE MOTYT ObiTb MPUrOTOBIEHbI
oTAEenbHble KOMNo3uumMn. B crnyyae npuroToBneHWsa oTAenbHbIX KOMNO3UUMA 3TU ABa
areHTa MOXHO BBOAWTb OAHOBPEMEHHO WNW Mo OTAenbHOCTU. OHM MoryT ObITb
npeacTasneHbl B popme Habopa, BO3MOXHO BMECTE C MHCTPYKUMSIMU MO UX BBEAEHMIO.
B AaHHOM onucaHuu Takme MpPOAYKTbl TakkKe MOryT HasbiBaTbCs KOMOWHaUUsMyU wnm
hapmayeBTMYECKMMM KOMBUHALNSMW.

B cnyyae npurotoBneHMsi COBMECTHOW KOMMO3WLMW 3TV ABa aKTUBHbIX areHTa
MoryT ObITb NpeacTaBneHbl B BUae thapmMaleBTMYEeCKONn KoMno3uuymm, cogepxailen (1)
COeAUHEHne no N30OpeTeHuto, ONncaHHoe B AaHHOW 3asBke, U (2) AOMONHUTENbHOE
aHTubakTepuanbHoe coeguHenune; n (3) hapmayeBTUHECKN NPUeMMEMbIA HOCUTENb UMK
pasbaBuTens.

MpeanoyTUTENBHO, aHTMOMOTKK NPeaCcTaBnaeT cobon B-nakTamHbIA aHTUOUOTUK.
Bornee npeanoYTUTENBLHO, aHTUOMOTUK NPEeLACcTaBnsieT coBON B-nakTaMHbI aHTUOUOTUK,
BbIOpaHHbIN U3 kapbaneHemoB, NEHULUNNUHOB, LedanocnopmHOB 1 NeHemoB. pumepsbl
aHTNONOTMKOB rpynnbl kapbaneHEeMOB BKIHOYAOT MMUNEHEM, MEPOMNEHEM, 3pTaneHewm,
gopvneHem wu 6uaneHem. [lpymepbl NEHUUMNNUHOB  BKMOYAOT  aMOKCULMIMWH,
aMnNUUUINWH,  TUKapUWNAWH,  NUNepauyunnuMH - 1M KnokcauvwnnvH.  [pumepsl
LethanoCnopmnHOB BKOYAKOT LedasonuH, LuedTpmakcoH, yedhTasunamm n uedprodbunpon.

Mpymepbl nNeHemMoB BKMOYaOT QaponeHem. [Opyrme aHTMOMOTUMKM  BKNOYaroT
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TOOpaMuLUMH, HEOMWUWH, CTPEnTOMULMH, reHTamuuuH, Tasobaktam, pudamnuuuH,
UunpodriokCauuH,  aMmuKaLuH, KOMUCTWH,  asTpeoHam W neBOnoKcayyH.
MpeanoYTnTENbLHO, B-NakTaMHbIi aHTUONOTUK NpeacTaBnseT cobon aHTUBUOTUK rpynnbl
kapbaneHemoB, ©Oonee npeanoyYTUTENBHO WMUMNEHEM WNU MeponeHem, Haubonee
NPeAnOYTUTENBHO MEPONEHEM.

MpoayKTbl NO N30OPETEHNIO MOTYT AONONHUTENBHO CoAepXaTb MHIMOUTOP CEPUH-
B-naktamasbl (SBL). Takum o6pa3om, cornacHO WU300PETEHUIO Takke NpPennoXeH
npoaykT, cogepxawmn: (1) coeguHeHne no un3obpeTeHuto; (2) WUHMMBUTOP CepuH-B-
naktamasbl (SBL); u (3) aHTMOMOTUK. OTU NPOAYKTbI Ha3bIBAOTCH B 4AHHOM OMMCaHWM
“TPOMHBIMN KOMBUHaUMAMK’. TponHble KOMOMHaUMM CoaepXaT TPU YKasaHHbIX BbILLE
aKTMBHbIX areHTa (1)-(3), HO Npu XenaHum Takke MOryT CoaepaTb AOMONMHUTENbHbIE
aKTVBHbIE areHThbl.

B TponHOM KOMOMHaUUM MO U3OOPETEHUIO KaxKAbIA W3 COEAUHEHUS Mo
n3obpeteHunto, uHrnbmutopa SBL n aHTUbMOTMKA MOXET ObITb NPeacTaBneH B €4MHON
KOMMO3MLMKN, UNN Ha NX OCHOBE MOTYT ObITb MPUrOTOBMEHbI OTAEMNbHbIE KOMMO3ULUN.
AnbTEpPHATMBHO, ABOE W3 3TUX KOMMOHEHTOB MOryT ObiTb NPeACTaBneHbl B €4UHOWU
KOMMO3MLMKN, @ OCTaBLUMMNCHA KOMMOHEHT MOXET ObiTb NpeAcTaBneH oTAaenbHo. dpyrumum
croBamMu, KOMMO3ULUMS MOXET OblTb MPUroTOBMEHa Ha OCHOBE COEAWHEHUA MO
n3obpeTeHnto BMecTte ¢ UHrmbutopom SBL 1 aHTUBUOTMKOM; UnM KOMMO3ULUA MOXKET
ObITb NPUroTOBMNEHA Ha OCHOBE COEAUHEHUSA NO N30OPETEHNIO BMECTE C MHIMOUTOPOM
SBL, B TO BpeMmsi kKak aHTMONOTMK NpeaCcTaBneH OTAENbHO; UMM KOMMO3ULUA MOXET ObITb
NPUroTOBMNEHa Ha OCHOBE COEAUHEHUS NO N30OPETEHNI0 BMECTE C aHTUBMOTUKOM, B TO
Bpemsi kak uHrubutop SBL npegcraBneH oTAENbHO, UM KOMMO3UUMSA MOXET ObiTb
NPUroToBrNeHa Ha OCHoBe WHrnbutopa SBL BmecTe ¢ aHTUBUOTMKOM, B TO BPEMS Kak
COeAVHEHNE NO M30OPETEHUIO NPEACTaBNEHO OTAENbHO, UMM Ha OCHOBE KaXAoro u3s
coeavHeHuss no um3obpeTeHuto, uHrmbutopa SBL wn  aHTMbmotmka wmoryt ObiTb
MPUroTOBMNEHbI OTAENbHbIE KOMMO3uuun. B cnyyae npurotoBneHUs OTAEMbHbIX
KOMMO3ULMNA KOMMOHEHTbI TaKOW TPOWHOW KOMOWHALMKN MOXHO BBOAUTH OLHOBPEMEHHO
unu no otaenbHocTn. OHU MoryT 6bITb nNpeacTaeneHbl B opme Habopa, BO3MOXHO
BMECTE C UHCTPYKLUMSIMU NO UX BBEAEHWIO.

Ecnu Ha ocHoBe AByX unu 6onee akTUBHbBIX areHTOB MOXET ObITb NPUroTOBNEHA
COBMECTHasa KOMMO3uuus, TO 3T asa wnu BGonee akTUBHbIX areHToB MOryt ObiTb
npeacTasneHbl B BUAe hapmaueBTUYECKON KoMnosmumm, cogepxailen (1) coeguHeHune
Nno M300pETEHMIO, ONUCaAHHOE B AaHHOW 3asBke; (2) dhapmMaueBTUHECKN MPUEMMNEMbIN
HocuTenbe mnu pasbasutens; N 4To-NMbBO ogHo mnu oba m3 (3) aHTnbuoTuka; n (4)

nHrnbuTopa cepuH-B-nakramassbl (SBL).



10

15

20

25

30

34

B TponHon kombuHaumm no msobpeteHnio nHrmbutop SBL npeactasnaet coboun

coeaunHeHune dopmynbl (1) nnu ero apmaueBTUYECKN NPUEMITEMYIO COflb,

///, 1,

N

0] O——SO0O3H
[POPMVYIIA (11)]
rae

o G BbIBpaH 13 -CN 1 -C(O)NR'R®;

o R BbiBpaH U3 -W un -Q-W; rge W BbiGpaH u3 5-6-uneHHoro
retepoumknuna, R n -N(R),; u Q Bbibpar us -NR'C(O)-, -C(O)-NR*-, C;.
sankunexa, -O-Cq.sankuneHa u -N(Rj)-C1_3anKV|neHa;

o kaxabi R BoibpaH M3 H wn  HesameweHHoro  Cqankuna,
npeanoYTUTENbLHO H.

B cdopmyne (I), ecnn W npeacraensietr cobon 5-6-4neHHbIN reTepounknns, To
npeanoYTuTenbHO, YtTobbl W npeacrasnsan cobon 6-4neHHbIA reTEPOLMKI, CoAepKaLlnin
aTtom asoTa; bonee npegnoytuTenbHo, 4YToObl W npeacTtasnan cobon nunepuanHun.
MpepnoytutenbHo, B dopmyne (II) W BbibpaH mn3 5-6-uneHHOro retepouyuknuna u -
N(R)),, 6onee npegnouturensbHo W BbiBpaH 13 nunepuavHuna u NH,. B dopmyne (1) Q
npeanoYTUTENLHO BbIOpaH 13 -NRjC(O)- n -O-C,sankmneHa. MNMpeanoytuTensHo, YTobbl
B copmyne (I) kaxabii R npegcrasnsn coboit H. Tak, npepnoyTUTEnbHbIMY
onpeaenenusmm ana G B dopmyne (I1) sensatotcs -CN n -C(O)NHR*, rae R* BbiBpaH 13
-W n -Q-W, npn atom W BbIGpaH 13 5-6-uneHHoro rerepouymknuna, npeanoyTuTensHo
nupuanHuna, n -NH,; n Q seibpax ns -NHC(O)- n -O-C,.;ankunena.

Bonee npepgnoytutenbHo, 4TOoObLI B (bapmaueBTUYECKON KOMOMHaUMM no
nsobpeteHnto nHrnbutop SBL 6bin BoiGpaH ns WCK4234, asubakrama, penebakrama,
sngebaktama n Hakybaktama wunu ux apmaueBTUYECKN NPUEMMEMbIX CONEN.
Ctpyktypbl WCK4234, aBubaktama, penebaktama, 3uaebaktama n Hakybaktama
nokasaHbl Hwke. Takme wnHrnbutopbl SBL umetoTca B npogaxe w/wunu moryt ObiTb
CMHTE3MPOBaHbl B COOTBETCTBMM C OMYONMKOBAHHLIMW MPOTOKONAMW, AOCTYMHLIMM
creywanuctam B gaHHon obnactu TexHukn. Hanpumep, WCK4234 n ero cuHTes onucax
B WO 2013/038330 1 WO 2015/114595. Asubakram u ero cuHtes onvcadbl B Ball M. et
al., Org. Process Res. Dev., 2016, 20 (10), pp. 1799-1805 un US 2012/323010.
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Penebaktam n ero cuHtes onucanbl B WO 2009/091856. 3npebaktam n ero CuHTe3
onucanbl B WO 2015/110885. Hakybaktam n ero cuHtes onucarbl B WO 2014/091268 n

US 2016/272641.
0
NC,,, l
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% ]
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N ~
0] — H
0505 o] \O—SO3H
WCK4234 asnbaktam
HN (i ) o
) Iy, HN N\ )l’//,,l
N v N ,
H H
N 0] N
J P
S No—s O4H o] 0—SO03H
penebakram 3ngebakram
o]
NN )L,,,,
HoN H
@
N
o \O—SO3H
HakybakTam

Bonee npepgnoytutenbHo, 4TOoObLI B (bapmaueBTUYECKOW KOMOMHaUMM no
nsobpereHnto  uHrmbutop SBL  npeacraBnan  cobon  WCK4234 wnm  ero
dapmauyeBTmyeckn npuemnemyto conb. Euwe 6Gonee npegnouTUTENbHO, YTOObI
nHrnbntop SBL npeacrasnan cobon WCK4234 wnu ero Hatpuesyo conb. Cnocob
nony4veHus Hatpueson conn WCK4234 onncan B8 WO 2015/114595.

B TponHon komBuHauMmM no mn3obpeTeHntd aHTUOMOTMKOM MOXKET ObiTb nobon
aHTUOMOTMK, OMMCaHHbIN B  AaHHOM  3asBke. [lpegnoyTutenbHO, 4TOObI B

hapmaueBTnyeckon kKomOmHaumm no n3odpeTeHnto aHTMBMOTUK npeacTasnsan cobon B-
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nakTamHbln  aHTUOMOTKK. [lpeanodTUTENbHO, B-nNakTamMHbid aHTUOMOTUK BbiOpaH K3
kapbaneHemos, NEeHNLUMNINHOB, LuedanocnoprHos n NEeMEHOB, Bonee
NpPeanoYTUTENBHO, YTODbI B-nakTamMHbI aHTMOMOTKK npeacTaBnan cobon aHTUBUMOTUK
rpynnbl  kabaneHemoB, MNPeANnOYTUTENBHO WMUMNEHEM WNU  MeponeHem, Haubonee
NPeAnOYTUTENBHO MEPONEHEM.

Moatomy Hanbonee npeanouTUTENBLHO, YTOOLI hapmaleBTuyeckas komonHauus
no usobpeTteHuio cogepxana (1) coegunHeHne no msobpeteHnto; (2) mHrnmbutop SBL,
BblOpaHHbI N3 WCK4234, asubaktama, penebakrama, smgedbaktama u HakybakTtama u
nx papmayesTnyeckn npuvemnembix coneun, npegnoututensHo WCK4234 wnu ero
hapmaueBTnyecku npuvemnemon conu; n (3) aHTMbMOoTMK rpynnbl KabaneHemos,
NPEeANOYTUTENBHO MEPOMNEHEM.

CoegvHeHna no  M300peTeHMI0  TakkKe NOone3Hbl ANS  NeYeHus  unm
npeaynpexaeHns daktepuansHon uHdekymn. Taknm obpasom, COrmacHO HacTosiLeMy
N300pETEHNIO NPEANOXKEHO COeAMHEHWE NO U300pEeTEeHUIo AN MNPUMEHEHUA B
mMeaunymHe. CornacHo M300pEeTEHUIO TakKe NPEANOXKEHO NPUMEHEHUE COEAUHEHMS MO
N300pEeTEHNI0O B W3rOTOBMNEHWMM FeKapCTBEHHOro cpeactsa. CornacHo mM3obpeTeHuto
TaKke MPEeAnoOXeHbl KOMMO3MUMM W NPOAYKTbl, cojep)alme COeAUHEHUs no
N300pEeTEHNO, ONUCaHHbIE B JaHHOW 3asBKe. Takme KOMMNO3MUMM U MPOAYKTbI Takxke
nonesHbl Ans NevYeHna wunu npeaynpexaeHua 6akrtepuanbHon uHdekymn. Takum
o6pa3om, CornacHo HacTosLeMy U30BPETEHMIO NPEANOXKEHbI KOMMO3ULMSA UK MPOAYKT,
onpeAeneHHble B AaHHOM OnMuUCaHuW, ANS nNpUMEHeHWss B meguumHe. CornacHo
N300PETEHNIO TakKe MNPEeANOXKEHO MPUMEHEHUE KOMMO3ULUM Wnu  nNpoaykTa no
N300pEeTEHNIO 4N N3rOTOBIIEHUS NEKAPCTBEHHOIO CPEeACTBa.

Kak pa3bsaCHEHO Bblle, COeAUHEHNS, KOMMO3ULUN 1 NPOAYKTbI NO N300PETEHMIO
nonesHbl Ans NeyYeHus unu npeaynpexaeHns OaktepuanbHON WHGekymMn. Takum
obpasom, cornmacHo AaHHOMY W300PETEeHUIO Takke NPeAnoOXeH crnocod neyvyeHuss unu
npeaynpexaeHns OaktepuanbHOM MHEeKUMn y cyObekTa, BKMAYaloWMiA BBEAEHUE
yKa3aHHOMYy CyObekTy 3(PEKTUBHOIO KOMUYECTBA COEAMHEHMWS, KOMMO3ULUA UMK
NPOAYKTa, ONMUCaHHbIX B AAaHHOW 3asiBKe. Takke NpeanoXeHbl COeANHEHNE, KOMMNO3NLMSA
WUNU NPOAYKT MO M30OPETEHUO, ONUCaHHbIE B LAHHOW 3asiBKe, ANS MPUroTOBIEHUS
NEKapCTBEHHOrO CpeacTBa AN NPUMEHEHUS B JEYEHUM WUNnM  NPEeAYNpexieHum
fakTepuanbHON WHMEKUUN, COEAMHEHME NO U30OPETEHUIO 4acTo WCMOMNb3YT B
KOMOMHaUMM ¢ aHTUOUOTUKOM.

Kak TOXEe pasbACHEHO BbIWE, COEAMHEHUS MO WU30OPETEHUIO MOMne3Hbl B
koMOuHaUMM C JONOMHUTENbHLIM aHTUbaKkTepuaneHbIM CoeanHEeHneM. Taknum obpasom,

COrnacHo U3obpeTeHUto NPesnoXeHO COeAUHEHNE NO N30OPETEHUIO ANS NPUMEHEHWS B
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neyeHUn unu npeaynpexaeHnun dakrepmnanbHON MHPEKLMU, NPUYEM Takoe NPUMEHEHNE
BKMIOYAET COBMECTHOE BBEAEHWE COEAWHEHMA MO U30OPETEHMIO C AOMOMHUTEMNbHLIM
aHTnbakTepuanbHbiM coefuHeHnemM. CornacHo W300peTEeHUD TaKkke nNPeanoXeHo
NPUMEHEHME COEAMHEHMSI MO W300PEeTEeHU0 Ans U3roTOBMEHUS NEeKapCTBEHHOro
cpeacTBa ANs neyYeHus unu npeaynpexgeHns BakrtepmanbHOM MHpeKuMM nyTem
COBMECTHOIO BBEAEHUSI COEAMHEHUss MO  U30OPETEHUIO C  AOMNOMHUTEMbHbBIM
aHTnbakTepuanbHbiM coegmHeHnem. CornacHo n3obpeTeHunIo Takke NPeanoXeH cnocod
neyeHnss wnn npeaynpexaeHus 6OakTepuanbHOM WHQEKUMM NyTeM COBMECTHOro
BBEAEHUSA COEAUHEHMS NO U30OPETEHUIO M AOMOSMHUTENBHOrO aHTubakTepmanbHOro
coeaVHEeHNa CybbeKTY, HyxkaatoLwemMycs B 3TOM. [ononHuTenbHbIM aHTUbakTepmanbHbIM
COEAVMHEHNEM  MPEeAnoYTUTENBHO  SBnsieTcA  aHTubakTepuanbHOE  COEAUHEHME,
onucaHHOEe B [aHHOW 3asiBke;, Oonee npegnodTUTEnNneH [B-nakTamHbld aHTUOUOTUK,
ONMcaHHbIN B JaHHOW 3asiBKe.

CoegnHeHna no ns3obpeTeHnio Takke NonesHbl B KOMOMHaUUM € MHIIMBUTOPOM
cepuH-B-nakramasbl (SBL) n aHTMBUoTMKOM, T.€. B BUAE “TPOMHON KOMBUMHauun’. Taknm
obpasom, CornacHo M30OPETEHUIO MPEANOXKEHO COEAUHEHNE NO N30BpeTeHuro ans
NMPUMEHEHUA B NEYEHUN Wnu npegynpexgeHun bakrtepuanbHOW UHMEKUUKU, npudem
Takoe NMPUMEHEHME BKITIOYAET COBMECTHOE BBedeHue (1) coeauHeHns no n3obpeTeHunto
C (2) uHrnburopom cepuH-B-nakramasel (SBL) n (3) aHTubmnotmkom. Takke npeanoxeH
aHTUONOTMK ANA NPUMEHEHUS B MNeYeHUM unu npeaynpexaeHun 6HakrepuansHon
NHGEKLMN NyTEM COBMECTHOrO BBEAEHUS C COEAMHEHMEM MO N30BPETEHNIO N BO3MOXHO
nHrnémntopom SBL. Takke npegnoxeH nHrnbmntop SBL Ans npuMeHeHs B NeYeHnn nnm
npeaynpexaeHmn OaktepuanbHON UHMEKUUM MNyTEM COBMECTHOMO BBEAEHUS C
CO€AMHEHNEM MO N30OPETEHUIO U BO3MOXHO aHTUOMOTMKOM. CornacHo nsobpeTeHunto
TaKke MNPEANOXEHO MNPUMEHEHNE COEAMHEHUA MO WU30OPETEHUIO ANS U3roTOBIEHUS
NEKapCTBEHHOrO CcpeacTBa ANA NeyYeHus wunn npeaynpexaeHns GakrepuanbHOu
MHEKUMN nyTEM COBMECTHOrO BBeAeHus (1) coeauHeHus no msobpeteHnio ¢ (2)
MHrMbntopom cepuH-p-naktamasel (SBL) un (3) aHTMbmotmkom. Tawke npeanoxeHo
NPUMEHEHMe aHTMOMOTUKa ANS  WU3rOTOBMEHMS NEKapCTBEHHOrO Cpeactsa  Ans
NMPUMEHEHMA B TNEYEHUM wunn npegynpexgeHnn OakTepmanbHON WHEKUUn nyTem
COBMECTHOIO BBEAEHUSA C COEAUHEHUEM MO U30OPETEHMIO U BO3MOXHO MHIMOUTOPOM
SBL. Tarkke npeanoXeHo npuMeHeHue wuHrmbutopa SBL ana  wm3rotoBneHus
NEKapCTBEHHOrO CpeacTBa AN NPUMEHEHUS B JEYEHUM WUnu  NPeaynpexieHum
BakTepuanbHOM UHMEKUUN nyTeM COBMECTHOrO BBEAEHUA C COEAUHEHWEM Mo
N300pETEHNIO N BO3MOXHO aHTMOMOTUKOM. CornacHo N3obpeTeHno Takke NpesnoXeH

cnocob neyeHnss unu npegynpexaeHus 6akrepuanbHoW UHAEKLMM MYyTEM COBMECTHOMO
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BBegeHnsa (1) coeauHeHus no m3obpeteHuto; n (2) nHrmbutopa cepuH-B-nakramasbl
(SBL) w/unu (3) aHTubuoTturka cybbekTy, Hy>xaatoLwemycsa B 3TOM. VIHrMbutopom cepuH-f-
naktamasbl (SBL) npeanoytuTenbHO sBNAETCA UHrMbuTop cepuH-B-nakramasbl (SBL),
ONNCaHHbIN B  JaHHOW  3asBKke. AHTUOMOTUKOM  MPEAMNOYTUTENBHO  SABMSETCS
aHTMbaKkTepnanbHOe  COeAMHEHWe, onucaHHoe B AaHHOW  3asiBke;  Bonee
NPeanoYTUTENBHO B-NakTaMHbI aHTUOMOTUK, ONUCaHHbIN B AAHHOW 3asiBKE.

CornacHo OgHOMY W3 acnekToB CyObEKTOM $BRSIETCA MMekonutalowlee, B
4yacTtHocTh Yenosek. OQHaKO, OH MOXET HE SIBNATbCS YenoBekoM. [MpeanoyvtuTenbHble
He SABNAIOLWMECA 4YENOBEKOM XMBOTHbIE BKMIOYAKOT, HO HE OrpaHMYMBalOTCA 3TUM,
NPUMAaToB, TaKMX KaK UFPYHKN UNU MapTbILLKW, BbipalyMBaEMbIX ANS NPOAAXKN XKNBOTHbIX,
Takux Kak nowagm, KpynHbld poratbiii CKOT, OBLbl UM CBUHBbMW, U JOMALLUHUX NMATOMLEB,
Takux kak cobaku, KOLLKW, MbIWW, KPbICbl, MOPCKUE CBWHKW, XOPbKW, MECYaHKW WNnn
xomskn. Cybbektom mMoxeT ObiTb noboe XMBOTHOE, KOTOPOE MOXET MOABEPrHYTHCS
3apaxeHunto 6akTepumen.

CoeavHeHus, KoMno3uuyum u kKomOuHauun, OMUCaHHble B [AaHHOW 3asiBKe,
NMonesHol B neveHnn OaktepuanbHOW MHMEKUMKW, BO3HUKAOWEN nocne peuuamea no
OKOHYaHWW neyeHnsa aHTubunoTnkom. Takum o6pa3om, JaHHbIE COEANHEHNSA, KOMMO3MLUN
N KOMOUHAUMM MOXHO MCNOnb3oBaTb ANA JNIEYEHMS NauueHTa, paHee nonyyasLuero
neyeHmne aHTMOMOTMKOM B Criydae (Takoro e anusoga) bakrepuanbHON HgeKLUN.

Baktepuen, BbibiBawOWen unHpeEKYMO, MOXeT ObiTb nwbaa Oakrepus,
akcnpeccupyroas pepmMeHT meTtanno-B-nakramasy unu ero aHanor. O6el4HO 6akTepus,
BbI3blBaroLlas MHekUmto, akcnpeccupyet oepmeHT MBL. B TunmuHom cnyyae 6akrepus
ABNSIeTCA rpamoTpuuyarensHon Oaktepmen. B uvactHocTh, Gaktepuss moxeT ObiTb
natoreHHon Bakrtepuen. ObbluHO BakTepuanbHas MHMEKUMS, Noagnexawas NeYeHuo ¢
NCNONb30BaHMEM COEAMHEHUA MO U30OPETEHUID, ABNSETCA PE3UCTEHTHOW K NEYEHUIO
TPagVLUMOHHBIM aHTUOUOTMKOM, KOrAa TPagUUMOHHBIA aHTUOMOTUK NPUMEHSIIOT B
KayecTBe MOHOTEpPanuu.

MpamoTpuyaTeneHbIiMu BakTepUsMn, PE3NCTEHTHOCTb KOTOPbIX K aHTMBUOTMKam
MOXeT ObITb YCTPaHEHA C UCMONb30BaHNEM CoeauHeHun oben chopmynel (1), aBNATCS
Baktepuun, npoayuupyrome MeTanno-B-nakramasbl, KOTOpble MOryT MNpPeACTaBnsATb
cobon meTtanno-B-naktamasbl nogknaccos B1, B2 unu B3, Hanpumep, depmenTbl IMP-
Tnna (sknouvaa IMP-1), VIM-tuna (Bkntovasa VIM-1 n VIM-2) 1 NDM-tuna (Bkntoyas
NDM-1). O6blyHO rpamoTpuyartenbHble Baktepum 3kcnpeccupyloT depmeHTbl MBL
NDM-tuna, dpepmentel MBL VIM-tuna w/wunn depmenTtel MBL IMP-tvna; B 6Gonee
TUNMYHOM cny4ae Oaktepum akcnpeccupylor depmentel MBL NDM-tna wwunn

depmeHTel MBL VIM-Tuna; B Hanbonee TUNMYHOM criydae GakTepum 3KCNpeccupyroT
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depmeHTel MBL NDM-Tuna. MpamoTpuyaTtencHble GakTepum MOryT 3KCnpeccupoBaTtb
oavH unu 6onee n3 cnegyowmx dpepmeHtos: ACT-TYPE, CMY-4, CTX-M-3, CTX-M-15,
IMP-1, IMP-28, KPC-2, NDM-1, OXA-48, OXA-181, SHV-OSBL, SHV-11, SHV-12, TEM-
OSBL, TEM-1, VIM-1 u/vinn VIM-19.

BaktepuanbHaa uHdekuna MoxeT ObiTb Bbi3BaHa OakTepusmMu U3 CEMEWNCTB
aHTepobakTepuin, NCEeBAOMOHAaL Wwunu mopakcenn, B 6onee TUNMYHOM Ccriyvyae
fakTepuanbHas WHMEKUMss Bbi3blBAeTCA OakTepusMm U3 CEeMEencTB 3HTepobakTepuu
n/vnn nceeBgomMoHaz W B Haubonee TUNMYHOM criyqae GakTepuanbHas WHbekyms
Bbi3blBaeTCa OakTepmsimn u3 cememnctesa sHTepobakTepun. BakTepuanbHas MHEKUUs
MoxeT ObiTb Bbid3BaHa Pseudomonas (Hanpumep, Pseudomonas aeruginosa,
Pseudomonas oryzihabitans wvnun Pseudomonas plecoglossicida), Klebsiella,
Escherichia, Acinetobacter vnn Burkholderia. Hanpumep, 6aktepmanbHas WHpeKyms
MoXeT OblTb Bbi3BaHa Klebsiella pneumoniae, Escherichia coli, Pseudomonas
aeruginosa, Burkholderia cepacia wnu Acinetobacter baumannii. baktepuanbHas
nHekyna moxeT ObiTb Bbi3BaHa Escherichia coli, Klebsiella pneumoniae nnun Klebsiella
oxytoca. bakTepusa MOXeET npeacTaBnATe COO0N YCNOBHO-NATOFrEHHbIA MUKPOOPTraHM3M.

CoeAVHEHUs, KOMMO3ULUMM U  NPOAYKTbI MO M30OPETEHMIO MNONE3Hbl ANS
NPEAYNPEXAEHUSA UNN NEYEHMS MHAEKL MW, BbI3bIBAEMOW CMEAYIOLLMMN LUTAMMaMU:

NTBC020 (wtamm E. coli, akcnpeccupyrowun NDM-1, TEM-1 u CTX-M-15);
NTBCO035-2 (wramm K. pneumoniae, akcnpeccupyowmn NDM-1, CMY-4 n SHV-11);
NTBC104-1 (wtamm K. pneumoniae, akcnpeccupyowmn NDM-1 n SHV-11); NTBC123
(wramm K. pneumoniae, akcnpeccupyowmin NDM-1); NTBCO062 (wtamm K. pneumoniae,
akcnpeccmpyrowmn - IMP-1 n TEM-1); NTBC024 (wrtamm K. pneumoniae,
akcnpeccmpyrowmn - VIM-19, TEM-1 n  CTX-M-3); NTBC042 (wramm E. coli,
akcnpeccupytowmin VIM-1, TEM-1, CTX-M-15, SHV-12); NTBCO055 (wtamm E. coli,
akcnpeccupyowmn VIM-1); n NTBCO39 (wtamm K. oxytoca, akcnpeccupyowmmn IMP-28).

CoeguHeHnsa, KoMNos3numMm U NpOoAyKTbl NO M30OpeTeHuo Takke MoryT ObITb
MOME3Hbl AN NPEAYNPEXAEHUS NN NeYEHNs MHEKUMN, Bbi3bIBAEMOW NPUBEAEHHBIMU
Aanee wrammamu. TporHas KoMOMHaUMs, B HaCTHOCTW, NOMe3Ha AN NPeAYynpeXaeHuns
UNWN NeYeHns MHEKUMN, BbI3bIBAEMON TAKUMW LUTAMMaMM:

NTBCO019 (wramm K. pneumoniae, akcnpeccupyowmn NDM-1, CTX-M-15 wu
OXA-181); NTBC185 (wtamm K. pneumoniae, akcnpeccupyowun SHV-OSBL, TEM-
OSBL, NDM-1 n OXA-48); NTBC186 (wrtamm K. pneumoniae, akcnpeccupyrowmmn ACT-
TYPE, VIM-1 n OXA-48); NTBC187 (wtamm K. pneumoniae, akcnpeccupyoowmmi SHV-
OSBL, NDM-1 n OXA-48); n NTBC188 ((wtamm K. pneumoniae, 3KCnpeccupyroLun
NDM-1 n KPC-2).
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CoeguHeHne, KOMMO3UUMIO WM KOMOMHaUWIO NoO  M30OPETEHMIO  MOXHO
Ucnonb3oBatb AN JIEYEHUMA WU NPEefoTBPaLLUEHUs UHAQEKUMA U COCTOSIHUW,
Bbi3blBaeMbIX JOOOM U3 BbILWEYNOMSHYTbIX Oaktepun wunu ux kombuHauyven. B
YaCTHOCTW, COEAWMHEHWE, KOMMO3ULUMIO WU KOMOMHAaUMIO MO M30OPETEHMIO MOXHO
Mcnonb3oBaTb ANA  NEYEHUs WnM  npefynpexaeHus nHesmoHun. CoepuHexune,
KOMMO3MLMIO MM KOMOMHALMIO TaKkKe MOXHO UCNONb30BaTh AN NEYEHUS CEeNnTUYECKOro
LLIOKA, MHAPEKUMM MOYEBLIBOAALUNX NYTEN U MHAEKLUUIA XKENY[OYHO-KMLLEYHOrO TPakTa,
KOXXM UIN MSITKOW TKaHW.

CoeguHeHune, komno3vumsa wmnn kombumHaumss no mnsobpeTeHuto Moryt ObiTb
MCNONb30OBaHbl ANS FNEYEeHUs NayMeHTOB C pPE3UCTEHTHbIMM K kapbaneHemam
sHTepobaktepuammu (CRE). CRE moryT ObiTb OBHapyXeHbl B MeCTax KOMMaKTHOro
npebbiBaHMA HaceneHns unum B 6onbHMLax U B APYrUX YUPEXLEHUSX, KOTOpble 0ObI4HO
CBSA3aHbl C MNauUWeHTamMu, HaxOAAMMUCA Ha ANUTENBHOM CPOKE feYeHusd, N C
nayneHTamm, KoTopble NoABEPratoTCa 3HAYUTEMNBHBIM MEAULMHCKMM BMELLATENbCTBAM,
Hanpumep, KOTopble OObIYHO NONyYarloT NeYeHUe B OTAENEHNSX UHTEHCMBHOW Tepanuu
(ICV).

CoepuHeHne, KOMNO3NLUMIO NN KOMBMHaLUIO NO U30BPETEHNIO MOXHO BBOAUTL
cybbekTy, 4ToObl NPeaoTBPaTUTh Hayano BO3HWKHOBEHWUS UMW peuuaus OAHOro WUnn
B6onee cumnTomoB OakTepuanbHOW WHMEKUMW. IOTO HasbiBaeTca npodunakTukon. B
3TOM BOMMOLWEHUN WHeKkuna y cybbekta moxeT ObiTb BeccumnTomHon. OBbIMHO
cyObeKkToM aBNSAETCS CyObEeKT, KOTOPbIM MOoABEPXEH aenctsmio Baktepuun. Takomy
cyObekTy BBOAAT npodmnakTudeckn 3PPEKTMBHOE KONMMYECTBO areHta wunm
komnoauyuun. [podunaktuyeckn 3chdekTUBHOE KONMUYECTBO MNpeacTaBnseTr cobown
KONMMYeCTBO, KOTOpOe npeaoTBpallaeT Hadvano BO3HWKHOBEHMS OAHOro unu 6Gonee
CUMNTOMOB BakTepuanbHON NHGeKUMK.

CoepunHeHne, KOMNO3NLUMK NN KOMBMHAaLUIO NO M30BPETEHNIO MOXHO BBOAUTH
CYBBEKTY C Lenblo NeYeHns ogHoro unu 6onee cUMnNToMoB BakTepuanbHON MHBEKLMN.
B sTtom BonnoweHun cybbekt obblMHO AEMOHCTPUPYET HanMune CUMMTOMOB. Takomy
cybbekTy BBOAAT TepaneBTUYECKN 3PPEKTMBHOE KONMMYECTBO areHTa Unm KOMno3uyuu.
TepaneBTnyeckn 3PQPEKTMBHOE KONMUYECTBO NpeactasnsaeTr cobon  KOnM4YecTBO,
3(PPEeKTMBHOE AN YMEHbLUEHUA WHTEHCUBHOCTM OAHOro wnn 6Gonee CMMNTOMOB
paccTponcTsa.

CoepunHeHune, KOMMNO3NLUIO UM KOMBMHALUIO NO N30OPETEHNIO MOXHO BBOAUTL B
pasHoObpasHbIX NEKaPCTBEHHbIX hopmax. Tak, ero/ee MOXHO BBOAUTb MepoparnbHo,
Hanpvmep, B BMAE TabneTok, nenewlek, nNacTunok, BOAHbLIX UNU MACNAHbIX CYCMEH3UN,

AVCNEPrpyeMbIX  MOPOLUKOB WM rpaHyn. [TpUroTOBNEHHYO  KOMMO3ULMIO MO
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N300pETEHNIO TaKkKe MOXHO BBOAUTb NapeHTepanbHO, HE3aBUCUMO OT Toro, ByaeT nu
3TO BBEAEHWE MOAKOXHbBIM, BHYTPMBEHHbIM, BHYTPUMbILLIEYHbIM, WHTPacTEPHanbHbIM,
TpaHcaepMarnbHbIM UMM C UCMNONb3OBAHMEM WHMY3NOHHbIX MeToaoB. CoeauHeHue,
KOMNO3NLMIO MMM KOMOWHAUMIO TakKe MOXHO BBOAUTb B BUAE CYMMNO3UTOPUS.
MNpeanoyTUTENbHO, COEAMHEHUE, KOMMO3ULUMIO UNn KOMOWHaLMIO MOXHO BBOAUTL
NnocpeaCcTBOM MHransiyMoHHOro BBEAEHUS (BBEAEHMSI B a3p030NUpoBaHHOM hopme) nnm
BHYTPMBEHHOrO BBEAEHUSA, Haubonee npeanouTUTENbHO NYTEM WHransyMoOHHOro
BBEeAEHNA (BBEAEHNS B a3p030NupoBaHHoOn hopme).

CoepuHeHne, KOMNO3NLMIO UM KOMOMHaUUIO No M30BpeTeHnto 0BbIMHO rOTOBAT
ANA  BBEAEHMA BMecCTe C dapmaueBTMYECKM MNPUEMMIEMbIM  HOCUTENEM  UMU
pasbasutenem. Hanpumep, TBepAbie nepopanbHble POPMbl MOTYT COAEPXKaTb, BMECTE C
aKTVBHbIM CO€AVHEeHneM, pasbaBuTenu, Hanpumep, NakTo3y, AEKCTpo3y, caxaposy,
Lennmionosy, KyKypy3HbIl Kpaxman wunuM KapTodenbHbI Kpaxmar, CcmasblBarowme
BELECTBA, Hanpumep, AMOKCUA KPEMHWS, TanbK, CTEeapuWHOBYIO KWUCNOTY, cTeapar
MarHUs WUnNn Kanbuyums Wunu nonuvaTUNEHITIMKONN; CBA3YOLME BELlecTBa;, Hanpumep
Kpaxmansl, apasuickme kameau, XenaTtuH, MEeTUNLUEennonoay,
KapBOOKCUMETUNLUENIONO3Y WNU MONMVMBUHUNNUPPONWAOH, Ae3arpernpyowme areHTbl,
Hanpumep, kpaxmarn, anbrMHOBYIO KUCMNOTY, anbrMHaThl UMW HATPUS Kpaxmarna riuKonsaT;
rasoBblensome CMeCH; OKpaluMBaloLue BeLeCcTBa; NoACnacTUTenu; yBnaxHsowme
areHTbl, Takue Kak neuutuH, nonucopbartbl, naypwuncynbdartbl; 1 B obwem cryyae
HETOKCUYHbIE U  (PAPMaKoNorMyeckn HeakTUBHblE BELLEeCTBa, WCMOMb3yemble B
dapmayesTmyecknx komnosnumax. Takme dapmalesTndeckme npenaparbl MOryT ObiTb
NMPUroTOBMNEHbI W3BECTHbIM 00pasomM, Hanpumep, C WUCMNOMb3OBaHMEM MNPOLECCOB
CMELLUNBAHMS, rPaHyNMpoBaHus, TabneTnpoBaHns, HAHECEHU CaxapHOro NOKPbLITUS UM
MNEHOYHOrO NOKPbITUS.

CoeguHeHune, komno3vumsa wmnn kombuHaumss no mns3obpeTeHuto MoryT ObiTb
MPUroTOBMNEHblI AN  WHransyuoHHOro BBeAEHUS (BBEAEHMS B a3pO30SMPOBaHHON
dopme) B BUAE pacTBopa nnu cycneHaun. CoeguHeHne, KOMNo3uLuo unm kKomorHauyuo
no n3obpeTeHnto MOXHO BBOAUTb MOCPEACTBOM gosupylowero nHranstopa (MDI) nnn
Hebynansepa, Takoro Kak 3MEeKTPOHHLIM UMW CTPYWHbIA Hebynansep. AnbTEPHATMBHO,
COEAVHEHUNE, KOMMO3NLUUS N KOMBMHaUMA NO N306peTEHUIO MOryT BbITb NMPUrOTOBIEHDI
ANA  VHransaymoHHOro BBeAEeHWSs B OpMe MNOpPOLLKOOBPa3HOro neKapCTBEHHOro
cpeacTBa, Takme KOMMo3nyunm MOXHO BBOAUTL M3 MHranatopa cyxoro nopowka (DPI). B
cryyae npuroToBNEHUS ANA UHransyuoHHOro BBEAEHUS COEAMHEHUE, KOMMO3ULUa 1nm
kKomMOMHaumMss No n3obpeTeHuto mMoryT ObiTb AOCTaBneHbl B popMe 4YacTul, UMEKLMX

cpegHemaccoBbli  aspoguHamudecknn  gnametp (MMAD) ot 1 pgo 100 wMKwm,
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npeanoytutensHo ot 1 go 50 mkm, Gonee npegnoututensHo oT 1 Ao 20 MKM, Kak
Hanpumep, oT 3 4o 10 MKm, Hanpumep, oT 4 A0 6 MKM. Ecrnn coeguHeHne, KOMNO3nLuio
UnNn KOMOMHaUMIO NO M30BpPEeTEHMIO AOCTaBNAIOT B BUAE PaCMbINSeMOro asposons, To
ccbinka Ha gnameTtpbl YacTtuy ykaseisBaeT MMAD ans kanenek asposond. MMAD moxet
BbITb M3MepeH nobbiM NOAXOAALLMM METOAOM, TAKUM Kak nasepHas gudpakuyms.

Xugkumn gmucnepcuamn Anst NepoparnbHOro BBEAEHWUS MOryT ObiTb CUMpPONBbI,
3MynbCUN U cycneH3mn. Cuponbl MOryT coaepaTb B Ka4eCcTBE HOCUTENEWN, Hanpumep,
caxapo3sy unuv caxaposy C rmuyepMHOM, WU MaHHUTOM, W/ copoUTOM.

CyCcneHsnn n 3MynbCuUM MOTYT COAEpXKaTb B KayeCTBE HOCUTENS, Hanpumep
NPUPOAHYKD  Kameab, arap, anbrMHaT  Hatpus, NeKTUH,  METUMUENoNosy,
KapBOKCUMETUNLENMIONO3Y U NONUBMHUIOBBIN cnnpT. CyCneH3num nnm pacteopbl 4Ns
BHYTPUMbILIEYHbIX MHBEKLUUW WU UHransuymi MOryT COAepXaTb, BMECTE C aKTUBHbIM
COeAVHEHNEM, (apmaueBTUYECKU MNPUEMSIEMbIA HOCUTEMb, HaNpUMep CTEPUITbHYIO
BOAY, ONMBKOBOE Macro, 3Turnoneart, rfvMKONW, Hanpumep MPONUNEHrNMKONb W, npwu
XenaHuu, NoAXoAsILLee KONUYECTBO NuAoKanHa rugpoxnopuga.

PacTBopbl 4NSA MHranauum, MHbEKUUA N MHAY3UN MOTYT COAepKaTb B Ka4eCcTBe
HOCUTENSH, Hanpumep, CTEPUNbHYKO BOAY, UMW NPEeAnoYTUTENbHO OHU MOryT ObiTb B
dopme CTepUnbHbIX BOAHbIX M30TOHUYECKNX (PU3NONOrMYECKMX PacTBOPOB. Takke MOoryT
ObITb MCMOMb30BaHbl hapmMaueBTUYECKME KOMMO3ULUK, NoaxXoAsAwme AN LOCTaBKu
6e3bIroNIbHON UHBEKLMEN, HAaNPUMEP, TPaHCAEePManbsHO.

CybbekTy BBOAAT TepaneBTUYECKM UNN NpodunakTnyeckn adpdekTnsHoe
KONMMYeCTBO CoeauHeHMs No n3obpeTeHunto. [Josa MOXeT ObiTb onpeaeneHa coobpasHo
pasnnyHbIM napameTpam, B OCOBEHHOCTU COOOPasHO MCMONb3yEMOMY COEAMHEHWUIO;
BO3pacTy, Macce M COCTOSHUIO MOAMexalwero nevyeHnio cybbekTa; nyTu BBEAEHUSN; M
Heobxogumomy pexumy nedeHusi. K Ttomy e, Bpad OyaeTr cnocobeH onpepenutb
HEOOXOAUMbBIN MyTb BBEAEHUS W L03UPOBKY Anst NOBOro KOHKPETHOro cybbekTa.
TunuyHas cyTodHas gosa cocraensieT npubnusmntensHo ot 0,01 go 100 Mr Ha OaWH kr,
npeanoyTuTensHo npubnuaumtensHo ot 0,1 wmr/kr  go 50 mr/kr,  Hanpuwmep,
npubnmnsntensHo ot 1 4o 10 mMr/kr maccbl Tena, coobpasHO aKTUBHOCTU KOHKPETHOMO
NMHrMbuTopa, BO3pacTa, MacCbl U COCTOAHMIO Noanexalyero nedeHmo cybbekra, Tmna m
TSHKECTM 3aboneBaHWss N 4acTtoTe W NyTU BBeAEHUA. [1peanoyTUTENbHO, YPOBHU
€XXECYTOUYHbIX 4031NPOBOK COCTaBMAT OT S Mr 4o 2 T.

Ecnn coeauHeHne no nsobpeTteHnto BBOAAT CyObekTy B KOMOUHAUUK C APYIUM
aKkTUBHbIM areHTom (Hanpumep, B ¢dopme dapmayeBTU4ECKOn  KOMOUHaLWW,
cogepxawen aHTUOMOTMK U BO3MOXHO MHrMbutop SBL), To ao3a Apyroro akTUBHOMO

areHTa (Hanpumep, nHrubutopa SBL w/unu antnbunoTturka) moxeT ObITb onpejeneHa Tak,
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kak onucaHo Bblwe. [loza MoxeT ObITb onpeaeneHa coobpasHo pPasfnnyHbIM
napameTpam, B OCOBEHHOCTU cooBpasHO MCMONb3yeMOoMy areHTy; BO3pacTy, Macce u
COCTOSIHUIO nojnexaiwlero nedeHunio cybbekra; NyTU BBeAEHUa; U HeobxoauMomy
pexumy nevenus. K Tomy >xe, sBpad Oyget cnocobeH onpeaenntb HeoOXoaAUMbIA NyTb
BBEAEHUSA U AO3MPOBKY AN NOOOro KOHKPETHOro cybbvekra. TunuyHas cyTouHas fosa
coctaBnaet npubnumsutenbHo ot 0,01 go 100 Mr Ha OAWH Kr, NPEANOYTUTENLHO
npubnmnsntensHo ot 0,1 mr/kr 4o 50 mr/kr, Hanpumep, npudnunanTensHo ot 1 4o 10 mr/kr
Maccbl Tena, coobpasHO aKTUBHOCTUM KOHKPETHOro MHrubutopa, Bo3pacta, Maccbl M
COCTOSIHUIO NOoANexallero nevYeHnto cybbekta, Tuna n TaxecTn 3abonesaHnsa 1 4actoTbl
N Nyt BBEAEHMA. [1peanodTUTENBHO, YPOBHU €XECYTOUYHbIX AO3UPOBOK COCTaBNSOT OT
5mMrgo?2r.

Hannune aHtnbaktepmanbHbIX CBOWCTB Y COSAUHEHUW, OMUCAHHLIX B LaHHOW
3asBKe, O3HA4YaEeT, YTO OHU TaKXKe MONe3Hbl ANs yCTpaHeHna BakTepuanbHON MHAEKLMM
in vitro, T.e. MOMUMO TNEYEHUs] TaKUX CYDOBLEKTOB, Kak IOAM WUIM KUBOTHbIE. Takum
obpasom, cornacHo wu30OpeTeHUo TaKkke MpeanoXeHa ouvarwas Komnosnyms,
cojepxawasa npoussogHoe Tmasonos dopmynbl (I) unu ero conb. Ouuwarowas
KOMMO3MLMA MOXET AOMNONHUTEMNBHO coAepXaTtb, Hanpumep, 4ETEPreHT, NOBEPXHOCTHO-
aKTVBHOE BeLYeCTBO (BKMIOYAA WOHHbIE W HEWOHHble MOBEPXHOCTHO-aKTMBHbIE
BelecTsa), pasbasutens, otbenvearens (BKNIOYAA rMNOXNOPUT, TaKOW Kak rmnoxnoput
HaTpua UNU TMNOXNOPUT KanbLUWs, XNOp, AUOKCUA Xropa, Nepeknch Bogopoja unu ee
aaaykT, nepbopat HaTpus u nepkapboHaTr HaTpus), cnUpT (TakOW Kak 3TaHonm Wunn
nsonponaHon) wnun aesnHouyupytowee cpeactso. OO6bIMHO,  Ae3nHdUUMpyoLlee
cpeacTtBO  MOXET ObiTb  BbldpaHo M3 6GeHsun-4-xnopdeHona, amundeHona,
deHnndeHona, rnNyTapoBoro anbiernaa, ankunammetTunOeH3unxnopuaa amMMOHMus,
ankunNaMMETUN3TMNOEH3NNXNOPUAa aMMOHUS, Noga, HaAYKCYCHOM KACNOThbI N AMOKCuaa
xnopa. OBbI4HO, AETEPreHT MOXET NpeacTaBnATb COOON LEeNOYHON LETEPreHT, Takou
Kak rMapoKCUA HaTpus, MeTacunukat Hatpus unv kapboHaT HaTpus, UKW KUCMOTHbLIN
AETEPreHT, TakoW Kak ConsgHas KUCnoTa, as3oTHas KWCnoTa, CepHasi KWenoTa,
docopHas kKncnoTa, MIMMOHHAas KACNOTa UM BUHHAs KACnoTa.

MNpuBeaeHHblE Janee npuMepbl WUNMCTPUPYIOT u3obpeteHne. OaHaKO OHU
HUKOMM O0Bpa3oM He orpaHnMYMBaloT usobpeTeHune. B cBA3M C 3TUM BaXKHO NOHUMATb, YTO
KOHKPETHbIW aHanus, ucnonb3yembl B pasgene pumepsbl, npegHasHayYeH Tonbko Ang
nony4yeHns nokasaHusa uonornyeckon akTMBHoCTU. CyLlecTByeT MHOXECTBO aHanu3os,
NPUMEHSEMbIX ANA  onpeaeneHns  OMonorMyeckonm  akTMBHOCTW, UM MO3TOMY
oTpuyuaTtenbHblA pe3ynbTaT B KakoM-NMbo OAHOM KOHKPETHOM aHanu3e He fABnseTcs

onpeaensoLwum.
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MoapobHoCTU 3KCNEPUMEHTA

Obuw,ast memodorioeusi cuHmesa

CyLlecTBYeT HECKOMNbKO CXOXWX CnocoboB CMHTE3a ANd  3TOro  knacca
COEANHEHUIN, ONUCbIBAEMbIX HOPMYIoN 1 KU KOTOPble OMUCLIBAOTCA HWXKE, rae nog R

NOHUMALOT NOOON 3amecTUTENb B hEHUNBHOM KOnbLE.

H JOL H H J“J\H
Br N J< N N
Q L, wa Ik QLT Ly o L YN
0=§ R 2\,1/\H (o} o=$ R 0=$ R 0=§ R
s._N. o [B] s._N. s._NH s._NH
ST R SR oy — ST
N “R1 N “R1 N N
o o ° °
Cxema 1

MonyyeHne KrOYEBOro TUA30M-COAEPKALLErOo MNPOMEXYTOUYHOrO COEAMHEHUS,
mpem-6ytnn-5-{[(4-meTokcudperHnn)meTtunlammHo}-1,3-tnason-4-kapbokcmnnara,
onucaHo paHee (W02014/198849), n ero 6e3 Tpyga nonyyait B macwrabe 100 r. Ero
B3aMMOAENCTBUE C LUMPOKUM CMEKTPOM apuncynbOHUNXIOPUAOB OCYLLECTBNANN C
NCNONb30OBaAHMEM KaTanmsa OCHOBaHMAMMU (TaKUMW Kak NUPUAUH, TPUITUNAMUH WK
rmapwua HaTtpud), nonyyas cyrnbgoHamua-coaepaline npOoMEXYTOUHbIE COEAUHEHUS,
Takne kak [A]. [pyrve BapuaHTbl TUason-cogepXxawero MWCXO4HOro BellecTsa
(Hanpumep, rae R1 npeacrasnsaet cobon atun; R2 npeacrasndaet cobon H) Takke nerko
AOCTYMHbI UMK Jaxe UMetoTcs B npogaxe. MHorne coeanHeHunsi, ONnUcaHHble B AaHHOWU
3asBKe, NOMNy4alT B pe3ynbTare NpoBefeHUs CTaHAapTHOW peakuun byxsanbaa ans
6pomdpennncynbpoHammaa [A], Hanpumep, € 3aWULEHHbIMU MULMHaMUAaMN, TaknMm
kak [B]. B pesynbtate obuwero kaTtanuMaMpyemoro KWUCNOTOW YyAaneHus 3awuTbl
BbiCcBOOOXAAETCA NepBUYHbIN amuH [C], kOTOpbIA Mpu HEOBXOAMMOCTM MOXET ObiTb
npespawieH B ryaHuauH [D] (cxema 1) € MCNOMb3OBaHMEM ryaHWUAMHUNUPYOLLErO

peareHTa, Takoro kak 1H-nupason-1-kapbokcmmmaammng.

P H P
NH, N J< N N
N~ O NH N~ “NH
JOUNSE IO R e JOG S @ LYW
o=§ R N TONTo 0=S R 0=§ R 0=§ R
7 N 7 7 ?
N, o s N, NH NH

(s [ R < (s | (s |

\ \Y \Y —_—- \Y

leo*m N O e N OH Ni{on
o) o) o

E] () ° o

Cxema 2

AnbTepHaTMBHO, BMeCTO oOpas3oBaHus CBA3W apun-asoTr B apunbpomuge c
NCNONb30BaHMEM XUMUYECKUX npeBpalleHi no byxeanbay MOXHO npuBecTn BO
B3aMMOAENCTBUE HEKOTOPbIE aHUMNNH-COAEPXKALLME NMPOMEXKYTOUYHbIE COEANHEHUS, Takue
kak [E], ¢ N-sawueHHON aMUHOKMUCIIOTOW TMUUMHOM C MPUMEHEHUEM CTaHAaPTHbIX

peareHTOB NenTUAHOro coyetaHud, Takux kak HATU (cxema 2). B pesynbtarte yganeHus
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3aWuTbl N 3aTem ryaHuamHunuposaHusa onatb nonyyaT [C] n [D], cooTBETCTBEHHO.
AHunuHbl [E] nony4aoT 13 COOTBETCTBYHOLUMX HUTPOCOEAMHEHMA NYTEM CTaHLAPTHOrO
BOCCTAHOBIEHNA UNN 13 BpoM-cogepKalyux NPOMEXYTOUHbIX COEAVHEHUN B peakuum

ByxBanbga ¢ ucnonb3oBaHMemM amMmmuaka (CM., Hanpumep, cxemy 4).

H
NH, N

L, o LY @E e 3 O e
0=§ R el 0=$ R

s N.. o] S N.
S ™ —><\|R2—><\I —»(\I
N O-r1 N Or1 °R1 °R1
El Fl ° [
H NH
O/C[NY\HJ\NHZ /@[ \n/\NHz
0-§ r°
s.. NH
<‘NI;(0H <‘L(
5 o D] o [C]

Cxema 3

B onpeaeneHHbIx o6cToATENBCTBAX, HANPUMEP, Korga 3amecTuTenn B apunbHOM

KOMbLE ABMSAIOTCA, B 4YaCTHOCTW, 3MEKTPOHOAKUENTOPHbIMY, HW aMuampoBaHue Mo
Byxsanbay, HM obpasoBaHve amuga C MCMNOMb3OBaHUEM 3aLUULLEHHbIX MPOU3BOAHbIX

10  rnuymMHa He npuHOcAT ycnexa. B atux cutyaymax Heobxoammo MpuMBECTU BO
B3aMMOAENCTBUE aHWINH C BbICOKOPEAKLUMOHHOCNOCODHbBIM XIOopaueTunxmnopuaomMm ¢
nory4YeHnem npoOMEXYTOYHOro coeguHeHusa [F]. Torga B pesynbraTe 3amelleHuss ¢
ncrnonb3oBaHnem asnga Hatpusi obpasyetcs asmgoauetamug [G], KOTOpbI MOXET ObITb
BOCCT@HOBIMEH CTaHAapTHbIMA  BOCCTaHaBnvBawWMMn  areHtamu, obecneuymsas

15  nony4denune [C] n [D] o6bl4HBIM 06pasom (cxema 3).

NH, N
$Xra, . HeasHETRToxsaaliivas

S H S
“R2 |
<5 o w « o & o
N “R1 N R1 *R1 N “R1
o] o o]
[H] 1
N-BC
CNJ\”’BOC
=N
. NH " J]l\,Bac
N.__N N. Boc
“N” “NH. NN
JON A o UV
0=§ R 0=§ R
s NH N,
R2
CIT on — I :
N N “R1
O K]

Cxema 4
[Ana nonyyYyeHWs HEKOTOPbIX ypewuao-cojepKalimx NPOU3BOAHbIX HeobXxohumo
OCyLLeCTBNEHNE cneymanbHoro cuHtesa (cxema 4). Hanpumep, B peakuyun byxsanbga

20  npwu B3aumogenctsum oOObIYHOrO OpomapuncynbgpoHammaa ¢ aMMMakOM B KayecTse
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a3oT-coaepaLlero KOMMOHEHTa Mony4arT COOTBETCTBYIOLWMA aHunvH. B pesynbTtare
aKkTMBaUum 3TOr0 aHWUNuHa ¢ UCNoNb3oBaHUEM 4-HUTpodheHunxnopgopmmara nony4yaroT
coeavHeHune [H], kotopoe B3ammogeunctsyeT ¢ BOC-sawuuieHHbiM rugpasvHom [l] ¢
nonyyeHvemMm npoaykra codetaHus [J], BO3MOXHO nNOCpPeacTBOM 0OOpasoBaHus
NPOMEXYTOYHOrO u3oumaHarta, nonydawowerocs us [H]. B pesynbtate ob6paboTku
cnabon kucnoton npoucxoaut yganeHne rpynnel BOC, koTtopas mMoxeT ObITb
ryaHUanHUNUPOBAHHOM, C MOMYYEHMEM 3alUULLEHHON TYaHUAMHOBOW (OYHKLMOHANbHON
rpynnvpoBkn. 3atem nocne obuwero yaaneHua 3awmtHbix BOC  rpynn, n-
METOKCUOEH3NMbHBIX TPYNN U rpynn mpem-06yTUNOBbIX CROXHbIX 3PUPOB MonyyaroT

ryaHuauH [K].

H
N

H H H H
N_ _~x...N__NH, N_ _«._N
N N ~Bo
Q/@\é(\ T 9\,@?“? e
0=$ R 0=$ R ~Boc
NH

N
S Sy R
N OH N o

“R1
o [0 o} NI

Cxema 5

Ona nonyyYyeHWs HEKOTOPbIX aHanoroB Heobxogumo ocoboe rnmnokcammz-
cogepallee npoOMexXyTovyHoe coeauHeHue [M], KOoTopoe CUMHTE3MPYIOT, NPUBOAS BO
B3aUMOAENCTBME OObluHbIM  aHunMH ¢ 0,5 oakBMBaneHTa dymapunxnopuga, ¢
Nnony4YeHnemM cumMmmeTpudHoro buc-ammuaa [L]. Nocne npoBeaeHMss 030HOMNM3a NOony4vatoT
nabunbHein rmvokcammng [M], KOTOpbIN MOXKET OblTb NPUBELEH BO B3aUMOAEWUCTBUE C
pPA4OM Hykneodunos, Bknodas 6muc-BOC-3aluULEeHHbIN aMUHOTYaHUAMH, YTO No3BonseT
nonyuntb [N]. 3atem nocne obuwero yaaneHus 3awutHbIX rpynn obbl4HbIM Cnocobom

nony4aroT cooTBeTcTBYOWUA nMmuH [O] (cxema 5).

CokpaweHus
ACN aueToHUTpun,
AcOH YKCYCHas KUCnoTa,
Ag(OT) Tpudonat cepebpa,

AIBN a3obmcnsobyTUpPoOHUTPUN,



Boc
Boc,O
Cs,CO;
CFU
Cul
DCM
DIPEA
DMAP
DMF
DMS
DMSO
dppf
EDC.HCI
EtOAc
EtOH
Et:N
HATU

HCI

HOBt
H.SO,

IPA

Km

Mel

MeOH

NBS
Na,COs;
Na,SO,
Pd,(dba)s
PdCI,(PPhs),
PdCl(dppf)
PMB

TEA

TES
TMSOK
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mpem-6yTokcnkapboHmn,
an-mpem-oytun-gukapboHar,
kapboHaT uesus,
KonoHneobpasyoLjas eanHuya,
noang meam,

AVXIOPMETaH,
N,N-aumsonponnnatunamuH,
4-ANMETUNaMUHOMMUPULNH,
AnmeTundgopmamua,
AnMeTuncynsduna,
ANMETUNCYNbgoKena,

1,1"-6uc(gneHnndocthunHo)beppoLeH,

N-(3-gumeTtunamuHonponun)-N'-stunkapbognmmmnaa rugpoxnopua,

aTunagerar,
3TaHon,

TPUITUNAMUH,
1-[Onc(gnmeTmnammuHo)metuneH]-1H-1,2,3-tpnasono[4,5-
b]nupuanHmnin-3-okcnga rekcachtopdocar,

COnsiHasa KUcnoTa,

rMapPoKCnbeH3oTpmasorn,

CcepHas Kucnora,

N30MpONUNOBLIN CNNPT,

KoHcTaHTa Muxaanuca,

METUN noauna,

MeTaHon,

N-BpomcykunHMMUnE,

kapboHaT HaTpus,

cynbdar HaTpus,
Tpuc(anbeHamnmaeHauetoH)gunannagni(0),
ouc(tpudenmnndocdhun)nannaaunsa(ll) auxnopug,
[1,1-6uc(andennndochduHo)heppouen]-anxnopnannagui(ll),
napa-meTokcmbeHsmn,

TPUITUNAMUH,

TPUITUNCUNAH,

TPUMETUNCUNAHONAT Kanusa,
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TFA TPUDTOPYKCYCHAs KUCIOTA,

TMSOTf TPUMETURCUNUITPUPTOPMETAHCYNbAOHAT,
TFA TPUPTOPYKCYCHAs KUCIOTA,

THF TeTparngpodypan,

TsP nponunocOUHOBLIN aHIMAPUA,

KT KOMHaTHasi Temneparypa.

Crtpyktypa (RuPhos)-nannagui(ll)deHeTnnammHa xnopuga (B Buae agaykra c
MTBE (meTtun-mpem-6ytunnosbin 3¢up), 1:1), ICNONb3YyeMOro Ha CTagusix CoveTaHus no
Byxsanbay (komnnekca nannaguveBoro kKaranuvsatopa NepBOro MOKOMEHUS Ha OCHOBE

RuPhos (RuPhos-Pd G1)), nokasaHa Huxe.

Mpumepsbl
Obuwue memodsbi

Cnektpbl 'H AMP (S4€pHbI MarHUTHbIM pe3oHaHc) npuseaeHsbl npu 300 unu
400 MI'y B pactBopax B DMSO-ds (8 B MnH') ¢ ucnonb3oBaHWem xnopodopma B
kayecTBe pedepeHcHoro crangapta (7,25 mnH™'"). B Tex cryvasx, korha npuBefeHbl
MYNbTUNNETHOCTM MMKOB, WCMOMb3YIOT Cchnejyolme cokpaweHuns: s (cuHrnet), d
(aybnet), t (Tpunnet), m (mynbTunnet), bs (ywwupeHHbn cuHrnet), dd (gybner
aybnetoB), dt (aybnetr TpunnetoB), ¢ (kBapTeT). KOHCTaHTbl CMNWUH-CMUHOBOIO
B3aUMOAENCTBUS, €CNN OHW yKa3aHbl, NpuBeaeHbl B repuax (I'y).

TepMMH  “OYMLLEHHBIA  MPEnapaTMBHOW  BbICOKOIMMEKTUBHON  XKMAKOCTHOWN
xpomarorpacgpmen (HPLC) (MDAP)” OTHOCUMTCA K OUYUCTKE COEAMHEHUA C
NCronb30BaHNEM CUCTEMbI MacC-HanpaBneHHOM aBTomartmdeckon ounctkn (MDAP) Ha
yctponictee Agilent 1260 Infinity ¢ npenapatusHon C18-konoHkon XSelect CHS c
antonposaHuem cmecbio 0,1%-Hblh pacTBOP MypPaBbUHOW KUCIOTbI B BOAE/aLEeTOHUTPUI
N AeTeKUMen C TMPUMEHEHMEM >KUAKOCTHOW Xpomartorpadoum B COYETaHUM C

kBagpynonbHon macc-cnekrpometpmen (Quadrupole LC/MS).
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Mpumep 1
mpem-bytun-5-[(4-meTokcudeHnn)merunammHo]rnason-4-kapookcunar
(Knroyesoe npomexymoyHoe coeduHeHue 1)
6
< N(H@(
\ o}
T
CycneHsnio mpem-6ytunata kanua (874 wr; 7,79 mmonb) B 6e3BO4HOM
TeTparngpodypare (10 Mn) SHEPrUYHO NepemMeLumBani Npu KOMHaTHoOW Temneparype. K
Hen no kannam gobasnanu pacteop mpem-6ytun-nsounadoadertara (1,0 r; 7,08 mmoneb)
B OesBogHom TeTparmgpodypaHe (5 Mn) M CMeCb NepemelumMBany npu KOMHAaTHOW
Temnepatype B TedeHne 10 muHyT. K 3TOM cmecun no kannsm gobaensnu pactsop 4-
meTokcnbeHsnn-nsotmnoumadara (1,27 r; 7,08 mmone) B 6e3804HOM TeTparngpodypaHe
(5 mn) npu kOMHaTHOM TemnepaType. Yepes 2 yaca pacTBOp BbIIMBaNM B HACbILEHHbIN
pacteop NaHCO; un skctparmposanu astunagetatom. OpraHMyeckni Cnou Cylumnn C
ucnonssosaHmem Na,SO,, GuUnNbTpPOBaNM U KOHUEHTPUPOBaNU B Bakyyme Aocyxa.
Ocrarok ouuwanu xpomarorpaduen Ha cunukarene (¢ anovposaHuem cmecbio 0-50%-
HbI 3TUnauyeTaT/uyuknorekcaH), rnonyyasi ykasaHHbli B 3aronoBke MNPOAYKT B BuAe
OnefHO-XeNnToro TBEpPAOro sewecrasa (852 wmr).
'H AMP (CDCl,) &: 7.81 (1H, m), 7.73 (1H, br s), 7.31-7.23 (2H, m), 6.92-6.85
(2H, m), 4.35 (2H, d), 3.80 (3H, s), 1.61 (9H, s).
M/z 321 (M+H)".

Mpumep 2
5-[[3,5-OudTop-4-[(2-ryaHnanHoaueTun)ammHo]heHun]-

cynbhoHnnammHo]tnason-4-kapooHoBas KUCnoTa

F H J\JI\H
N
N NH
Q T
O=§ F
s NH

o}
a. mpem-bytnn-5-[(4-6pom-3,5-audTop-heHnn)cynbhoHnn-[(4-

MeTokCcndeHMMN)MeTUN]amMuHo]TUason-4-kapbokemnart
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Pacteop mpem-6yTnn-5-[(4-meTokcndeHMN)METUNAMUHO]TUA30-4-
kapbokcunara (1 r; 3,12 mmonb; 1 3kB.) B THF (15 mn) ao6aensanu k cycnensum NaH B
THF (10 mn) npn 0°C B atmoccepe aproHa. Yepes 30 muHyT gobasnsnn pactsop 4-
6powm-3,5-gudTop-6enHsoncynbdpornnxnopmga (1,0 r; 3,43 mmone; 1,1 aks.) B THF (15
mn) npu 0°C B atmoccepe aproHa. [1onyyeHHY peakuMoHHYIO CMEeChb nepemeLumsani
npu KT B TeyeHne 1 4, racunm oxnaxaeHHoOn BO Nnbay Boaon (20 mn) n akcTparnposanm
atunayetatom (2 x 20 mn). O6beanHEeHHbIN opraHmyecknii cnon cywmnu Hag Na,SOy,
dunbTpoBaNM U  KOHUEHTpUpoBanu. HeouMwleHHoe BeLWEeCcTBO ouuwanu nyTem
pactupaHusi ¢ AuaTvnosbiM achupom (2 x 5 mn), nonyyas OnegHo-xenToe TBEpAOe
Bewlectso (800 mr; 44%).

M/z 577,0 (M+H)".

b. mpem-bytnn-5-[[4-[[2-(mpem-ByTokcnkapboHmnammHo)aueTunlammHol-

3,5-pndptop-hennn]cynbpoHunn-[(4-metokcuceHmn)meTunjammHoltnason-4-

kapbokcunar
FoH
o N\n/\NHBoc
0= F©
S~ -N-pma
<\NI'(OtBU
o}
PacTtsop mpem-6yTun-5-[(4-6pom-3,5-gudTop-deHunn)cynbdoHmn-[(4-

MeTokcudeHmn)meTunlammHoltuason-4-kapbokemnara (100 mr; 0,173 mmonb; 1 3kB.) B
1,4-guokcaHe (5 mn) npoagysanun aproHom B TeveHue 15 muHyT. 3atem B armocdepe
aproHa pobasnanu  mpem-6ytun-N-(2-amnHo-2-okco-aTun)kapbamar (45 wr; 0,26
Mmonb; 1,5 akB.), KsPO4 (110 mr; 0,521 mmonb; 3 3kB.), Pdy(dba); (16 mr; 0,17 mmonb;
0,1 akB.) n Xantphos (30 mr; 0,052 mmonb; 0,3 akB.). [oNy4eHHYIO peakyMOHHYIO CMECh
HarpeBann o 85°C B TeuyeHue 16 4 B 3aKkpbiTOM pnakoHe. PeakynoHHy cmechb
OCTaBNANN OXNaKAATbCA 4O KOMHaTHOW Temnepatypbl, puneTpoBanu yepes Habueky
yenuta un Habusky npombiBann EtOAc (2 x 5 wmn). OpraHnyeckun cnown
KOHLUEHTpUpOBanu npyv  MNOHWKEHHOM  JaBreHun. [lonyyeHHoe  HEeOouULEHHoe
coefuHeHne pacTteopsnM B dTunadetare (25 wmn), npombiBann sogon (10 mn) w

paccorniom (10 mn). Opranunyecknn cnon cywmnun Hag Na,SO, duneTpoBann wu
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KOHUEeHTpupoBann. HeouuweHHoe BewecTtso ounwanun dnaw-xpomartorpaguen (¢
anouposaHnemMm 55%-HbiM 3TMNaueTaToM B NETpPonenHom 3cupe), nonyyas GnegHo-
»xentoe TBepaoe sewjectso (60 mr; 51%).

M/z 669,5 (M+H)".

C. 5-[[4-[(2-AMnHOaleTnn)amnHol-3,5-andTop-
heHun]cynbhoHunammHoltnason-4-kapboHoBas kucnoTta, TpudTopauertar

F

H
N
0 /@E NONH,
W (0]
0=8 F

S lllH
<\NEE'(OH
0

TFA 4 M) aobasnanm K mpem-6yTnn-5-[[4-[[2-(mpem-
ByTokcukapboHunammHo)aueTtunlammtol-3,5-gudTop-peHnn]cynsdoHmn-[(4-
MeTokcndeHmn)meTun]ammHoltnason-4-kapbokeunarty (300 wmr; 0,448 mmonb;, 1 3kB.)
npu KT 1 nepemeluvsanmu B TedeHne 4 4. TFA Bbinapusanu Npu NOHMKEHHOM AaBMeHUN.
lMony4YeHHbIN HEOUNLLIEHHBIN MPOAYKT pacTupann ¢ AMaTUnoBbiM 3chupom (2 X 5 mn) n
CYLUMNK NOA, BbICOKMM BakyymMoM, nony4asi 6negHo-xentoe teepgoe sewectso (150 wr;
85%).

M/z 393,3 (M+H)".

d. 5-[[3,5-AndpTop-4-[(2-

ryaHuguHoayeTtun)ammHo]deHnn]cyneoHnnammHoltmason-4-kapboHoBas kucnorta

F H JI\JI\H
N
N NH
Q L
O=$ F
s _NH

(o]

K nepemewwmBaemomy pacteopy 5-[[4-[(2-amuHOoaueTun)ammHol-3,5-andtop-
heHun]cynboHunammHolTnason-4-kapboHOBON KUCNOTblI B hopme TpudTopaueTtarta
(150 wir; 0,382 mmonb; 1 3kB.) B DMF (5 mn) gobaensnn nupason-1-kapbokcammngmnHa
ruapoxnopug (84 mr; 0,573 mmoneb; 1,5 aks.) u DIPEA (0,3 mn; 1,91 mmone; 5 3kB.) npu
KT. Tlony4eHHYIO peakUMOHHYK cMecb nepemewumsany npy KT B TeyeHue 16 4 un
KOHUEHTpUpOBann MNpu MOHWMXKEHHOM gasneHmn. K octatky pgobasnsiim sogy (5 mn),
0oCagoK OTUNBbTPOBLIBANM W MNPOMbIBANKM AW3TUNOBLIM  3dupom (2 X 5 wmn).
HeouneHHbIn npogdykT ounwanu npenapatusHon HPLC, nonyyas ykasaHHoe B

3arornoBeke coegmnHeHne B Buae 6enoro Teepaoro sewectsa (47 mr;, 28%).
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"H AMP (400 MI'y, DMSO-ds) 8 13.20 (1H, s), 10.14 (1H, brs), 8.12 (1H, s), 7.55
(1H, brs), 7.43 (2H, d, J= 7,2 T'y), 7.35-7.10 (3H, brs), 4.12 (2H, s).

M/z 434,9 (M+H)".

YcnoBusa LC-MS

KonoHka: Acquity BEH C18 (50 mm x 2,1 Mm; 1,7 MKMm).

MopBwxkHas dasza: A: 0,05%-Hbin pacTBop MypaBbuHOW kucnoTel (FA) B Boae; B:

0,05%-HbIn pacTBop MypaBbuHOM KncnoTel B ACN.
Bpems (MuH)/%B: 0/3; 0,4/3; 2/98; 3,4/98; 3,5/3; 4/3.
Temnepatypa konoHku: 35°C, ckopoctb notoka: 0,6 Mn/MuH.

YcnoBusa npenapatusHon HPLC

Kononka: Symmetry C18 (300 x 19 MM, 7 MKm).

MopgswkHas dasa: (A): 0,1%-Hbln  pacTBOp MypaBbMHOM kucnotbl, (B):
aueToHUTpUI.

CkopocTb notoka: 19 mn/MuH.

MpagneHT (T (Bpems)/%B): 0/5; 1/5; 8/20; 11/20; 11,02/99; 12/99; 12,1/5; 15/5.

PactsopumocTtb: ACN + H,O + THF + FA.

Mpumep 3
5-[[5-DPTOpP-6-[(2-ryaHnanHoaueTun)ammHo]-3-nupmnaun]cynbgpoHnnammHo]-

Tuason-4-kap6oHoBas KUcrnoTa

H
NN
N~ “NH
LT
0=5"~"F
s _NH
<
o}
a 5-PTOpP-6-rnapoKCn-nupnLnH-3-cynbhoHnNxXnopua
N, _OH
N
o 1L
0=8"~"F
cl

3-OTopnupmnaunn-2-on (2 r; 17,6 mmonb) f06aBnsnuv K XnopcynbOHOBOW KUCTOTE
(20 mn; 300,3 mmonb) npu 0°C. PeakuymoHHylo cmecb nepemewmsanu npu 160°C B
TeyeHue 2 4, oxnaxganu 4o KT n MeaneHHO BbINMBanu B OXNaXaEeHHYIO BO NMbAy BOAY
(50 mn). BogHbin crnion akctparuposanu EtOAC (3 x 50 mn). OpraHnyecknii Cnon cyLumnnm
Hag Na,SO4 unbTpoBanM © KOHUEHTPUPOBANW MNPWU  MOHWKEHHOM  AaBIEHUN.
HeouunweHHoe coeamHeHne pactmpann ¢ H-neHtaHom (2 x 50 mn), nonyyasa 6enosartoe

TBEpAoe BewecTtso (2,7 r; 72%).
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M/z 212,11 (M+H)".
b. 6-Xnop-5-hTop-nupunanH-3-cynbOHUNXNOPUL,
N Cl
Q |l
0=5"~F
cl

F

TuoHunxnopua (5 mn; 68,9 mmonb) aobaensanu k 5-Top-6-rnapokcn-nupuanH-3-
cynbdonunxnopuay (1 r; 4,73 mmone) B Tonyone (25 mn) npn 0°C. 3atem mMeaneHHo
pobasnanm DMF (0,2 mn) npn 0°C. PeakuyumoHHYO CMeCb KMNATUAM C oBpaTHbIM
XONnoAWNbHUKOM B TeyeHne 3 4, oxnaxganm a0 KT 1 KOHUeHTpupoBanu npu
MOHWXXEHHOM  AaBneHuMn. [lonyvyeHHoe  HeOouMLEHHOEe  BeLWeCcTBO  noasepranm
COBMECTHOW AUCTUMNMSIUMM € TONYonom (2 x 25 mn), nonyyas 6negHo-XenTYIo XXUAKOCTb,

KOTOPYIO MCMONb30BanM Ha crnegytowen cragum 6e3 pgononHutenbHon ounctkm (0,9 r

HEOUNLLIEHHON).
"H AMP (400 MI'y, DMSO-ds) 8 8.83 (1H, m), 8.04 (1H, m).
C. mpem-byTtnn-5-[(6-xnop-5-cTop-3-nupnaun)cynedoHnn-[(4-
MeTOoKCMdEHMMN)METUN]aMUHO]TUa3on-4-kapbokemnar
N._ _Cl
o [~
O=‘§/£;[F
S—Npua
<\NI'(OtBU
o}
PacTtsop mpem-6yTun-5-[(4-meTokcndeHmn)meTnnammHolTnason-4-

kapbokcunarta (1,5 r; 4,68 mmonb) B THF (25 mn) gob6asnsanu k cycnenaumn NaH (1,12 r;
46,8 mmonb) B THF (10 mn) npm 0°C B atmocdepe aproHa. Yepes 15 MUHYT K yKazaHHOM
BbllLE peakuyMoHHOW cmecu gobasnanm  pactBop  B6-xnop-5-chTop-nnpnanH-3-
cynbdonunxnopuaa (1,6 r; 7,0 mmonb) B THF (15 mn) npu 0°C B atmocdepe aproHa.
[Mony4YeHHYIO0 peakuMoHHYD cmecb nepemelwumsanu npu KT B TeueHme 0,5 4, racunu
OXNaXkaeHHOM BO nbAy Bogon (20 mn) mn akcTparumposanu dtvnagetatom (3 x 20 mn).
Ob6beauHeHHbIN  opraHmdeckmi cnon  cywmnu  Hag Na,SO, dunbTpoBann u
KOHUEHTpupoBann. HeouuweHHoe coefuHeHne ouunwanu dnaw-xpomartorpaduen (¢
antovpoBaHuem 10-15%-HbIM 3TUNaAUETaTOM B NETPONENHOM 3hupe), nonydas Xentoe
macno (1,3 r; 54%).
M/z 514,27 (M+H)".
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d. mpem-bytnn-5-[[6-[[2-(mpem-byTokcnkapboHnnammHo)aueTunjammHol-5-

pTOP-3-NUpnann]cynbPoHUnN-[(4-meTokcndeHnn)metTnnjammHoltmason-4-kapbokecunart

o /ENIH\H/\NHBOG
0=5 ~Ff ©
N.
1o
o}

Pactsop mpem-6yTnn-5-[(6-xnop-5-pTop-3-nnpnaun)cynbsdponHmn-[(4-
MeTokcndeHmn)meTun]ammHoltnason-4-kapbokennara (150 wmr; 0,29 mmonb) B 1,4-
avokcare (5 mn) npogysanu aproHom B TeveHue 20 MuHyT. 3atem gobasnsanu mpem-
B6yTnn-N-(2-amumHo-2-okco-atun)kapbamar (75 wmr; 0,43 mmonb), Cs,CO; (282 wr;
0,87 mmoneb), Pdy(dba); (26 wmr; 0,02 mmonb) n Xantphos (50 mr; 0,08 mmonb) B
aTmocgepe aproHa. [ony4YeHHyo peakymoHHY cmecb Harpesanu go 70°C B TeueHue
0,5 4 B repMeTMYHO 3aKpbITOW Npobupke, ocTaBnsann oxnaxaarbcsa 4o KT, domnbtposanu
yepes Habueky uenuta n Habusky npombiBany aTunaugetarom (2 x 3 mn). OpraHnyeckun
CMOW KOHLUEHTPUPOBANM npu MOHWKEHHOM AaBrieHun. HeouulleHHoe BeLecTBo
ounwanu dnsw-xpomatorpachnen (¢ anwoumposaHmem 50%-HbiM 3TMRaleTaTtom B
neTponenHom acpupe), nony4vas bnegHo-xenTtoe TBepoe BeWecTso (75 mr; 39%).

M/z 652,41 (M+H)".

e. 5-[[6-[(2-AMnHOaueTnn)amumHol-5-pTop-3-

nupuamun]cyneoHunammHoltnason-4-kapboHosas kucnota, Tpudropauerar

H
N_ N

o ULy

0=8"“FF

TFA (1,5 wmn) pobaBnann kK pactBopy  mpem-0ytun-5-[[6-[[2-(mpem-
B6yTokcukapboHunammHo)aueTunjammol-5-gptop-3-nupnann]cynsoHun-[(4-
MeTokcndeHun)metTunlammHoltmason-4-kapbokeunara (150 wr; 0,23 mmons) B DCM
(2mn) npum 0°C, ocrtaBnanu nepemewmBatbca npu KT B TeydeHne 18 4y n
KOHL|EHTpUpOBanu npu MNOHMWKEHHOM pasneHun. OcTatok pactupanu C AWUSTUNOBbLIM
achupom (2 X 2 Mn), H-NEHTAHOM (2 X 2 MJT) N CYLLUIN NOJ, BbICOKMM BakyyMoM, nony4vas
fenosatoe TBEPAOE BELLECTBO, KOTOPOE MCMOMNb3OBanM Ha cneaywwen cragum 6es
AOMONHUTENBHON OYMNCTKM (60 Mr HEOUULLEHHOrO).

M/z 376,24 (M+H)".
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f. 5-[[5-PTOpP-6-[(2-ryaHnamHoaveTnn)ammHol-3-
nupuamun]cynboHunammHoltnason-4-kapboHosas kmucnoTta
H NH
IN\ N\H/\H NH,
O=“ > . 0
() lllH
<\NIN/OH
o]

Mupason-1-kapbokcamuamHa rugpoxnopua (70 mr; 0,48 mmone) n DIPEA (0,27
mn; 1,6 wmmonb) pobaBnann K NepemelumMBaemMomy  pactesopy  5-[[6-[(2-
aMmMHoaueTnn)amMmuHo]-5-hTop-3-Nnupuamnn]cynsoHUNaMmmHoTnason-4-kapboHoBON
Kncnotoel B opme TpudTtopauetata (120 mr; 0,32 mmons) 8 DMF (2 mn) npu KT.
[MONy4YEHHYIO peakUMOHHYID CcMecCb nepemewmBanm npu KT B TevyeHne 4 v,
KOHLEHTPUPOBaNU npu MNOHWKEHHOM AaBMNEHWW, K HEOUYULLEHHOMY COEAMHEHUIO
fobasnanu oxnaxgeHHbeln BO nbay 1 H. pacteop HCIl (2 mn) n nepemewwusanv B
TeyeHne 10 MuHyT. [onyyYeHHbIn 0cagok OTAUNLTPOBLIBANM, NPOMbIBANN AU3TUNOBLIM
acmpom (2 x 5 mMn) M Cylwmnn nog BbICOKMM BakyyMoOM. HeOWMLLEHHbIN npoaykT
ounwanu npenapatmsHon HPLC, nonydas ykasaHHbI B 3arorioBke MPOAYKT B Buie
B6enosaroro TBepaoro sewjectasa (25 mr; 18%).

'H AMP (400 MI'y, DMSO-dg) 8 13.20 (1H, brs), 10.8 (1H, brs), 8.51 (1H, d, J =
1,6 Ty), 8.13 (1H, s), 7.99 (1H, dd, J=9,6 'y, J= 1,6 T'y), 7.52 (1H, brs), 7.26 (3H, brs),
420 (2H,d, J=4,4Tw).

M/z 418,18 (M+H)".

YcnoBus LC-MS

KonoHka: Acquity BEH C18 (50 mm x 2,1 MMm; 1,7 MKM).

MopBwwxkHas dasza: A: 0,05%-Hbii pacTBOP MypaBbWHOW KUCNOTbI B BoAe; B:

0,05%-HbIn pacTBop MypasbmHon kKncnotel B ACN.
Bpems (MyH)/%B: 0/3; 0,4/3; 3,2/98; 3,8/98; 4,2/3; 4,5/3.
Temnepatypa konoHku: 35°C.
CkopocTtb notoka: 0,6 Mn/MuH.
YcnoBusa npenaparusHon HPLC
Mcnone3sosaHHas konoHka: PHENYL HEXYL (150 x 30 mm, 5 MKm).

MopgswmxkHas dasa: (A): 0,1%-Hbln  pacTBOp MypaBbMHOW kucnotbl, (B):

aueToHUTpUI.
CkopocTb notoka: 19 Mn/MuH.
MpagneHT (T/%B): 0/5; 1/5; 6/30; 8,9/30; 8,95/99; 11/99; 11,1/5; 14/5.
PactsopumocTb: ACN + THF.
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Mpumep 4
5-[[4-[(3-AMUHO-3-uMHUHO-NponaHoun)aMmmnHo]-3-¢pTop-theHur]-

cynbgOoHuUNnammHo]tmason-4-kapboHoBasa KMcnorTa

N NH
0=8 F 2
s. NH
<\NEE'(OH
0

a. mpem-bytun-N-[3-amuHo-1-(mpem-6yTokcnkapb OHMNaMUHO)-3-0kCo-npon-1-
eHun]kapbamar
HzN NBoc
O NHBoc
HacbiweHHbin pacteop NaHCO,; (10 mn) pgobasnann Kk nepemeLuBaemomy
pacTtBopy 3-aMMHO-3-MMUHO-NponaHamuga (3 r; 29,6 mmone) B guokcaHe (20 mn) npu
KT. 3arem no kannam gobasnsnu (Boc),O (16,5 mn; 74,0 mmone) npu 0°C. MNonyyeHHyto
pPeakUMOHHYIO cMecb nepemewmsanu npu KT B TeyeHMe 16 4, KOHUEHTpUpoBanu npu
MOHMKXEHHOM JaBneHnun un Kk octatky apobasnsnu sogy (30 mn). HeouuweHHoe
coeavHeHune akcTparmposanu atunageratom (2 x 50 mn). O6besnHEHHbBIV OPraHnYeCcKun
cnon cywunu Hag Na,SO, dunbTpoBann W KOHUEHTpupoBanu. HeouuweHHoe
BELLECTBO OYMLLANM KOMOHOYHOW donalu-xpomartorpaduen (¢ antompoBaHmem 2%-HbiM
metaHonom B DCM), nonyyas 6enosartoe TBepaoe sewwecTtso (3,1 r; 34%).
M/z 302,36 (M+H)".
b. mpem-bytnn-5-[[4-[3,3-6uc(mpem-6yTokcukapboHnnammHo)npon-2-

eHonnammnHol-3-ptop-beHun]cynbdoHnN-[(4-meTokcneHun)MmeTunjammHoltnason-4-

kapbokcunar
H NHBoc

9 J@[ YN

o="s F O NHBoc

s—-N-pvp
<\Njg(OtBu

o}
PacTtsop mpem-6yTnn-5-[(4-6pom-3-pTop-dpeHun)cynbdpoHmnn-[(4-

MeTokcndeHmn)meTun]ammHoltnason-4-kapbokennara (1,1 r, 1,97 mmonb) B 1,4-
avokcaHe (15 mn) npogysanun aproHom B TeyeHune 15 mMuHyT. 3atem B armocdepe
aproHa pgobasnanu  mpem-6ytun-N-[3-amuHo-1-(mpem-6yTokcukapOoHUNaMmmnHo)-3-

okco-npon-1-eHun]jkapbamar (892 wmr; 2,95 mmonb), Ki;PO, (837 wr; 3,94 mmonsb),
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Pdx(dba); (180 mr; 0,19 mmonb) n Xantphos (342 wr; 0,59 mmonb). MonyyYyeHHyo
peakLUMOoHHY0 CMmecb Harpesanu Jo 65°C B TedeHve 3 4 B repMeTUYHO 3aKpbITOW
npobupke, oxnaxganu o KT, dwunbTpoBanu 4depes HabuBky uenuta n HabMBKY
npombiBarin EtOAc (2 x 10 mn). PunbTpaT KOHUEHTPUPOBaNM MpU MOHUKEHHOM
AasneHun. lonyyeHHoe HeouMLLEHHOE COefdUHEeHue pacTesopsnu B atunauetate (50
Mn), npombiBanu sogoun (30 mn) n pacconom (30 mn). OpraHNYeCcKuin CNon CyLIMnn Hag
Na,SO,, hunbTpoBanu 1 KOHLEHTPMPOBANWN NPU NOHWKEHHOM AaBneHnn. HeounweHHoe
BELECTBO ouuwanu  dnaw-xpomartorpacdmen (¢ anounpoBaHnem  55%-Hbim
3TMnaueTaTtom B NETPONENHOM 3achmpe), nonydas GnegHo-KenToe TBEPAOE BELLECTBO
(1,3 1; 85%).

M/z 778,52 (M+H)".

C. 5-[[4-[(3-AMMHO-3-MMUHO-NponaHonn)amnHol-3-chTop-theHnn]-

cynboHnnammHoltnason-4-kapboHoBasi kucnorta

H
N NH
o%/@[sz
S lllH
o
0

TFA 6 M) aobasnsnu K mpem-6yTun-5-[[4-[3,3-buc(mpem-
ByTokcukapboHnnaMmmHo) Npon-2-eHonnammHol-3-otop-perHnn]cynbspoHnn-[(4-
MeTokcudeHmn)meTunlammHoltnason-4-kapbokennary (600 mr; 0,77 mmonb) npu KT.
MNonyyeHHyt0 CMeCb nepemelumBann B TedyeHne 3 4 U KOHUEHTpupoBanu npu
MOHMXXEHHOM  AaBneHun. [MOnyYeHHbI HEOYULEHHbIN  MPOAYKT  pactvpanu ¢
AN3TMNoBbLIM 3cbmpom (2 X 10 Mn) N Cywnnu Nog BbICOKMM BakyyMmoM. HeouuLleHHbIn
NPOAYKT ounwanm npenapatmsHon HPLC, nonyyas ykasaHHbI B 3aronoBke MPOAYKT B
Buae 6enosartoro TBeEpAOro Bewectsa (47 mr; 15%).

'H AMP (400 MI'y, DMSO-dq) & 13.42 (1H, brs), 10.34 (1H, brs), 8.99 (2H, brs),
8.62 (2H, brs), 8.14-8.02 (2H, m), 7.58-7.50 (2H, m), 3.68 (2H, s).

M/z 402,3 (M+H)".

Ycnosua LC-MS

Kononka: Acquity BEH C18 (50 mm x 2,1 Mm; 1,7 MKM).

MopBwxkHas ¢dasa: A: 0,05%-Hbii pacTBOpP MypaBbWHOW KUCNOTLI B BoAe; B:

0,05%-HbIn pacTBop MypasbmHoun kncnotel B ACN.
Bpems (MyH)/%B: 0/3; 0,4/3; 3,2/98; 3,8/98; 4,2/3; 4,5/3.
Temnepatypa konoHku: 35°C.

CkopocTtb notoka: 0,6 Mn/MuH.
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YcnoBusa npenapartusHon HPLC

Ncnonb3osaHHas konoHka: PRONTOSIL (250 x 19 mm, 5 Mkm).

MopgsmxkHas dasa: (A): 0,1%-Hbin  pacTBOp MypaBbMHOM kucnotbl, (B):
aueToHUTpun.

CkopocTb notoka: 19 mMn/MuH.

MpagueHT (T/%B): 0/5; 1/5; 7,3/59; 7,4/99; 11/99; 11,1/5; 14/5.

Pactsopumoctb: ACN + THF+ H,O + mypasbnHas kucnora.

Mpumepbl 51 6
Mpumep 5:  5-[[3-umaHo-4-[(2-ryaHnanHoaueTun)ammHo]deHunn]-

cynbhoHnnammHo]tnason-4-kapooHoBasa KUCnoTa

Il H NH
Tenaas
0=
s _NH
Lo
0

Mpumep 6:  5-[[3-kapbamoun-4-[(2-ryaHnguHoaueTun)ammHo]cgpeHun]-
cynbhoHunammHo]tnason-4-kapooHoBas KUcnoTa

O.__NH, NH

H
o O Y N
[ o]
0=8§
NH

S

(o}

a. 4-Bpom-3-UyunaHo-6eH3oncynboHmMnxnopug,

PacTtBop A: kK nepemeLuMBaemMomy pacTesopy 5-ammHo-2-6pom-6eH3oHnTpuna (2 ;
10,1 mmonb) B AcOH (25 mn) gobasnsanu koHy. HCI (5 mn) npu 0°C n nepemewwmnsanu B
TeyeHne 10 muHyT. 3atrem npu Tom >xe Temneparype aobasnann NaNO, (770 wr;
11,1 mmonek) B H,O (10 mn) n nepemewmsanu B TedeHne 20 MUHYT.

Pacteop B: rasom SO, npoaysanu AcOH (25 mn) B TedyeHne 30 MuHyT. 3atem
npn 0°C pobasnanu pacteop CuCl, (1,62 r, 12,2 mmone) B H,O (10 mn) w

nepemewwmsanu B TedeHne 20 muHyT. MNocne aTtoro no kannam gobaensnm pactsop B k
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pactBopy A. PeakumoHHylo cmecb nepemewwmsann npn KT B TevyeHne 20 MUHYT U
pasbasnanu sogon (20 mn). MNMonydeHHbIM O0CaAoK OTUNBLTPOBLIBANKW, NPOMbIBANN H-
neHTaHom (2 x 20 mMn) 1 cywmnu nog BbICOKUM BakKyymMOM, MOfyyas Xenroe Teepaoe
Bewjectso (1,7 r; 60%).

5 b. 5-[[3-UnaHo-4-[(2-rnapokcrayeTtmn)ammnHoldeHmnn]cynboHUN-MeTun-
amuHolTnason-4-kapboHoBasi kucnorta

N

Il
N
N NHBoc
o}

_wZO

O=
N

Lo
o}
3TO coeguvHeHue nonyvanu, cnejys MeToAMKe, MPUMBELEHHOM Ha ctaguum b
npumepa 2.
10 M/z 658,8 (M+H)".
C. 5-[[4-[(2-AMmnHOaueTn)amMuHo]-3,5-audTop-peHunn]cynbpoHnnamMmmHol-

Tnason-4-kapboHosas kucnota, TpudTopaueTar

N
Il
N
fo) \ﬂ/\NHz
0=$ °
s._ NH

g

o}
31O coeguvHeHue nonyvanu, crneaysa MeToAuKe, NPUMBEAEHHOW Ha ctagum C
15  npumepa 2.
M/z 382,4 (M+H)".
d. 5-[[4-[(2-AMmnHOaueTmn)amnHo]-3-umaHo-deHnn]-
cynboHnnammHoltnason-4-kapborHosas kucnota un 5-[[4-[(2-amnHoayeTun)ammHol-3-

kapbamounn-gpeHun]cynbhoHnnammHoltnason-4-kapboHoBas kucnorta

n 0. _NH,
JORAEERIDER S
O=§ O=§
s.__NH S

NH

< | <

N OH N OH
o] 0

Cmecb TFAHO (911, 5 wmn) pobasnanun k mpem-6ytun-5-[[4-[[2-(mpem-

20

ByTokcukapboHnnammHo)aueTunjammHol-3-ymano-dpeHnn]cynsonnn-[(4-
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MeTokcndeHmn)meTun]ammHoltnason-4-kapbokennarty (400 wmr; 0,60 mmonb) npu KT.
PeakynoHHyt0 cMecb nepemelunBann B TevyeHne 6 4 U1 KOHUEeHTpuposanu npu
NMOHWXEHHOM AaBrieHnn. [ony4YeHHoe BeLecTBO pactmpanm ¢ 4U3aTunoBbiM admpom (2 X
10 Mn) M cywunu noa BbICOKMM BaKyymMOM, MoOrfydas Xentoe TBEpAOe BEeLeCTBO,
KOTOpPOE UCMONb3OoBanu Ha crieayowen cragmm 6e3 gononHutTensHon ounctku (300 mr
HEeOUULLEHHOrO) (72% 5-[[4-[(2-amrHOaUeTUn)aMnHol-3-4yuaHo-
heHun]cynbdoHUnammHolTnason-4-kapboHOBOM KNCROTbI " 8% 5-[[4-[(2-

aMmmHoaudeTun)amuHol-3-kapbamonn-deHnn]cynshoHnnaMmmHo Tnason-4-kapboHOBON

KNUCNOTbI).

M/z 382,05 (M+H)" 1 400,01 (M+H)".

e. 5-[[3-LmnaHo-4-[(2-ryaHngunHoayeTun)ammHoltheHmn]-
cynboHnnammHoltnason-4-kapboHoBas Kucnora " 5-[[3-kapbamonn-4-[(2-

ryaHuauHoaueTun)ammHo]deHnn]cynsdpoHnnammHo]tnason-4-kapboHoBas kucnorta

N
(o) NH
N N
N NH
JOR SRR OR 6 R
O=$ O=$
s _NH

s_ _NH
<‘ler(on-| <\NL(OH
o} o}

Mupason-1-kapbokcamuamnH (172 wmr; 1,18 mmone) 1 DIPEA (0,3 mn; 1,57 mmonb)
pobasnanum K nepemewmsaemomy pacteopy 5-[[4-[(2-ammHoaueTnn)amnHol-3-yumaHo-
heHnn]cynboHmnammHo]Tnason-4-kapboHOBON KMCNOTblI n 5-[[4-[(2-
amuHoaueTun)ammHol-3-kapbamounn-peHnn]cynbPoHnnammHo]Tnason-4-kapboHOBON
kncnotbl (300 mr; 0,78 mmonb) B DMF (5 mn) npu KT. NonyyYeHHylo peakUynoHHY CMeCh
nepemewmsanm npu KT B TedyeHne 16 4 M KOHUEHTpUpoOBanM Mpu MNOHMKEHHOM
aasneHun. K octatky gobasnanu sogy (5 mn). MNonyyeHHbIn ocagok oTunbTPOBbIBaNM
N MpoMbIBanM AU3TMNOBLIM 3duMpoM (2 X 5 mn). HeouuweHHbIn NpOoAYKT ouuLanm
npenapatnsHon HPLC, nony4yas ykasaHHble B 3arofioBke NPOAYKTbI:

coeduHeHue npumepa 5 (72 wvr; 6enosatoe TBEPA0E BELLECTBO):

'H AMP (400 MI'y, DMSO-ds) 8 13.30 (1H, brs), 10.50 (1H, brs), 8.09 (1H, s),
8.02 (1H,d, J=20Tu), 7.99 (1H,dd, J=88Ty, J=2,0Tu), 782 (1H, d, J=8,8 '),
7.52 (2H, brs), 7.23 (3H, brs), 4.13 (2H, s).

M/z 424,34 (M+H)";

coeduHeHue npumepa 6 (5,2 mr; 6enosaToe TBEPA0E BELLECTBO):
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'H AMP (400 MI'y, DMSO-ds) 8 13.42 (1H, brs), 12.0 (1H, brs), 8.59 (1H, brs),
8.51 (1H, d), 8.20 (1H, d, J=2,0 'y), 8.03 (1H, s), 7.83 (1H, dd, J=8,8 'y, J= 2,0 I'L),
7.80 (1H, brs), 7.44 (4H, brs), 4.07 (2H, s).

M/z 442,34 (M+H)".

Ycnosua LC-MS

KonoHka: Acquity BEH C18 (50 mm x 2,1 Mm; 1,7 MKMm).

MopBwkHas dasza: A: 0,05%-Hbii pacTBOP MypaBbWHOW KUCNOTbI B BoAe; B:

0,05%-HbIn pacTBop MypaBbmHon kncnotel B ACN.
Bpems (MyH)/%B: 0/3; 0,4/3; 3,2/98; 3,8/98; 4,2/3; 4,5/3.
Temnepatypa konoHku: 35°C.
CkopocTtb notoka: 0,6 Mn/MuH.

Ycnosusa npenaparusHon HPLC

Kononka: Symmetry C18 (150 x 25 mm, 10 MKm).

MopswwxkHas asa: (A): 0,05%-Hbin pacTBOp MypaBbUHOW KUCnoThl, (B):
aLeToHUTpUI.

CkopocTb noTtoka: 19 Mn/MuH.

MpagneHT (T/%B): 0/5; 1/5; 5/20; 10,5/24; 10,52/99; 12/99; 12,02/5; 15/5.

PactsopumocTtb: ACN + H,O + THF + FA.

CoefVHeHMsl, MOMNy4YeHHble C  UCMOMb30BaHMEM CMOCOOOB, aHanorMyHbIX
ONUCaHHbIM B Npumepax 2-6, U OYMLLEHHbIE aHanorMYHbIM OOpPasoM MOCPEACTBOM

npenapaTtusHon HPLC, noka3saHbl B npyBegeHHON Hbke Tabnuue.

Mpumep | CtpykTypa HasBaHue, gaHHble AMP n macchbl

. KucroTa.
<S/|(,( M/z 415,2 (M-Na)";
N OH
N ) 'H AMP (de-DMSO) & 13.1 (1H, s), 8.08

5-[[3-PTOp-4-[(2-
ryaHuamHoaueTtmn)ammHoldeHnn]-

NH
H
N J cynbdoHUNaMnHo|Tnason-4-kapboHoBas
IS0 A
Q o H
0-5 F
NH

(1H, s), 7.93 (1H, brs), 7.48 (2H, d, J = 7
My), 3.88 (2H, s).
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Mpumep | CrpykTypa HasBaHue, aaHHble AMP n macchbl
5-[[4-[[2-[KapBamummgonn(meTun)-
amuHoladeTun]ammHol-3-Top-

H NH deHun]cynbthoHunammHoltnason-4-
Q /@N\g/\’i‘)t”“ﬂ kapBoHoBas KUcroTa.
8 N M/z 431,2 (M+H)*;
<\NI(’(OH 'H AMP (ds-DMSO) & 13.30 (1H, s), 10.14
o (1H, brs), 8.44 (1H, s), 8.13 (1H, m), 8.07
(1H, s), 7.57-7.32 (5H, brs), 4.27 (2H, s),
2.95 (3H, s).
5-[[2,5-OndpTop-4-[(2-ryaHnanHoaueTun)-
H NH amunHo]peHnn]cynbOoHMNamMuHo]Tuason-4-
Q\F N\g/\ﬂJLNHz kapBoHOoBas KMCMoTa.
9 s M/z 435,3 (M+H)*;
<\NIEN/OH 'H AMP (de-DMSO) & 13.3 (1H, s), 10.3
° (1H, brs), 8.1 (1H, s), 8.04 (1H, m), 7.57
(2H, m), 7.39-7.09 (4H, brs), 4.10 (2H, s).
5-[[4-[[2-(4,5-Ourngpo-1H-umngason-2-
unamvHo)aueTunlamuHol-2,5-gudtop-
H N deHnn]cynbPoHNNaMnHo Tnason-4-
qF ]@:N\g/\ﬁ/l? kapBoHOBas KUCIOTA.
10 som M/z 461,3 (M+H)";
<\NI'(OH 'H AMP (ds-DMSO) 8 13.19 (1H, s), 10.1
o (1H, brs), 8.39 (2H, brs), 8.10 (1H, s), 8.03
(1H, m), 7.55 (1H, m), 4.09 (2H, s), 3.60
(4H, s).
5-[[4-[[(2R)-2-T'yaHngunHonponaHoun]-
amuHo]deHnn]cynbOoHNNaMNHO]TMason-4-
H\(LN NHNHZ kapboHoBas kucrnora.
y OSO 0 M/z 413,3 (M+H)"
<\SI:H0H 'H AMP (ds-DMSO) & 13.6 (1H, s), 10.3
N X (1H, s), 8.03 (1H, s), 7.71 (5H, m), 7.25-

6.96 (4H, brs), 4.25 (1H, t, J = 7,2 Ty), 1.40
(3H, d, J= 6,8 T).
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Mpumep | CrpykTypa HasBaHue, aaHHble AMP n macchbl
5-[[4-[[3-(AumeTnnamuHo)-3-MMNHO-
nponaHounn]ammnHol-3-pTop-

H NH deHun]cynbthoHunammHoltnason-4-
O:O“S/©:F\g/\rf\ kapboHoBas kucnora.
12 s. _NH M/z 430,3 (M+H)";
<\NI[(0H 'H AMP (ds-DMSO) & 13.5 (1H, brs), 9.51
o (1H, brs), 8.45 (1H, t, J = 8 '), 8.19 (1H,
s), 7.91 (2H, m), 4.22 (2H, s), 3.42 (3H, s),
3.35 (3H, s).
5-[[4-[(3-AMWHO-3-MUHO-
Eo nponaHoun)ammHol-3,5-andTop-
o /C[NWNH dheHunn]cynbdoHNNaMnHo]TMason-4-
13 0=5 g O NH kapBoHOBas KMCMoTa.
<\S| NH M/z 420,3 (M+H)*;
N:g(“ H AMP (ds-DMSO) 3 13.21 (1H, s), 9.01
© (2H, brs), 8.58 (2H, brs), 8.12 (1H, s), 7.43
(2H,d, J=7,2Tu), 3.62 (2H, s).
5-[[6-[(2-T'yaHungnHoayeTmnn)ammHol-
nupuaasuH-3-nnjcynedoHNNaMnMHo TMason-
4-kapboHoBas kucnoTa.
) NH M/z 401,4 (M+H)";
o NI,N\ N\n/\ J\NHZ 'H AMP (ds-DMSO) & 13.1 (1H, brs), 11.5

14 o=“§ ~z O (1H, brs), 8.45 (1H, s), 838 (1H, d, J =

<\S| NH 9,6 I'y), 8.21 (1H, brs), 8.10 (1H, s), 8.07
NIgoH (1H, m), 7.89-7.68 (4H, brs). 4.13 (2H. s).

KnioueBonm  NPOMEXYTOUHbIA  B-x1op-3-

NMMPUAA3NHCYNbOHNNXITOPUA nony4anu
TaKk, Kak onucaHo B nutepartype, K. Ashton

et al., WO2013/123444.
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Mpumep | CrpykTypa HasBaHue, aaHHble AMP n macchbl
5-[[4-[[2-(4,5-Ourngpo-1H-umngason-2-
F unamvHo)auetunlamuHol-3,5-gudtop-
deHun]cynbthoHunammHoltnason-4-
15 0:91?‘@1 kapboHoBas kucrnora.
<\S| NH M/z 461,3 (M+H)*:
NI("” 'H AMP (d-DMSO) 5 13.1 (1H, brs), 10.1
© (1H, brs), 8.12 (1H, s), 742 (2H, d, J =
9,6 'y), 4.14 (2H, s), 3.59 (4H, s).
5-[[4-[(2-TyaHupnHoaueTnn)aMmmHol-3-
METOKCU-heHMN]cynbMOoHMNaMMHO]TUasor-
4-kapboHoBas kucnoTa.
M/z 429,3 (M+H)";
o 'H AMP (ds-DMSO) & 13.59 (1H, brs), 9.41
(1H, brs), 8.44 (1H, s), 810 (1H, d, J =
16 Oz% 8,4 y), 8.04 (1H, s), 7.77 (1H, brs), 7.56-
(\SEE:HOH 7.32 (4H, brs), 7.30 (2H, m), 4.09 (2H, s),
N 3.86 (3H, s).
° KntoueBon MNpOMEXYTOYHbIN 4-aueTaMmmio-
3-meToKkcMbeH30nCynbOHUNXNoOPUA
nonyvanm, cneays OMUCaHHbIM B
nutepatype wmetoaukam, P. Patel et al,
Bioorg. Med. Chem. Lett., 2007, 17, 6610.
5-[[3-Xnop-4-[(2-ryaHnanHoauyeTun)-
amuHo]deHnn]cynbOHNNaMNHO ] TMason-4-
kapboHoBas kucnora.
o M/z 433,3 (M+H)";
'H AMP (ds-DMSO) & 13.4 (1H, brs), 9.81
17 o:‘)‘§ (1H, brs), 8.43 (1H, s), 8.08 (1H, s), 7.95
<\SI':(” (1H, d, J= 8,4 Ty), 7.38 (1H, d, J = 2 Ty),
Y o 7.67 (1H, m), 7.51-7.22 (4H. brs), 4.12 (2H,

s).
KnioueBon  nNPOMEXYTOUHbIA  3-XI0p-4-
HUTPOBEH30I-1-CyNbOHUNXNOPUL

MMeeTCd B npojaxe.
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Mpumep | CrpykTypa HasBaHue, aaHHble AMP n macchbl
5-[[3-UunaHo-4-[(2-
ryaHmauHoaveTtumn)ammHoldeHnn]-

|N| y NH cynbgoHUNamMmmHolTnason-4-kapboHosas
o /é/N\“/\NJ\NHZ kucnora.
16 0-5 ° M/z 424,3 (M+H)*:
(ijE:HOH "H AMP (ds-DMSO) 8 13.26 (1H, brs), 10.51
0 (1H, brs), 8.09 (1H, s), 8.03 (1H, m), 7.99
(1H, m), 7.83 (1H, d, J = 8,8 'y), 7.52 (1H,
brs), 7.38-7.13 (4H, brs), 4.13 (2H, s).
5-[[3-Kapbamownn-4-[(2-
ryaHuguHoaueTtmn)amumHoldeHunn]-
0w NH, " cynboHnnammHoltnason-4-kapboHosas
] HY\N J\NHZ Kucnora.
17 5 o H M/z 442,3 (M+H)";
<\S I NH 'H AMP (ds-DMSO) 8 13.41 (1H, brs), 12.01
Nig"” (1H, brs), 8.59 (1H, brs), 8.51 (1H, d, J =
8,8 y), 8.41 (1H, s), 8.20 (1H, d, J = 2 I'y),
8.04 (1H, s), 7.84 (1H, m), 7.82 (1H, m),
7.54-7.30 (4H, brs), 4.07 (2H, s).
5-[[4-[(2-T'yaHnanHoayeTun)ammHol-3-
(TpndTOpMETOKCU)PEHUN]-
cynboHnnammHoltnason-4-kapboHoBas
KucnoTa.
M/z 483,0 (M+H)";
:2;\0 " 'H AMP (ds-DMSO) 8 13.38 (1H, s), 10.1
O/@/H\H/\HJLNHZ (1H, brs), 8.17 (1H, d, J = 9 Ty), 8.09 (1H,
18 0-$ ° s), 7.72 (1H, m), 7.64 (1H, d, J = 1,5 Ty),
NH

7.54 (1H, brs), 7.39-7.25 (4H, brs), 4.12
(2H, s).
KnioueBon  npOMexyTouHbln  4-6pom-3-
(TpudbTOopmMeETOKCH)OEeH30NCYNbGOOHU-
XNopua nonyyanu, Creays OnuMCaHHbIM B
nutepatype metogukam, C-M. Park et al., J.

Med. Chem., 2008, 51, 6902.
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Mpumep | CrpykTypa HasBaHue, aaHHble AMP n macchbl

5-[[3-DTop-4-(3-

ryaHunamHonponaHounnamMmmHo)deHnn]-

H H - cynbgoHUNamMmmHolTnason-4-kapboHosas
31: /@:F\{(\/ \LI/H KucnoTa.
19 s__NH M/z 431,2 (M+H)*;
<\NI'(OH 'H AMP (ds-DMSO) & 10.19 (1H, s), 8.37
° (1H, s), 8.18 (1H, t, J = 8,1 'y), 7.60 (2H,
m), 7.46 (1H, m), 7.35-6.81 (4H, brs), 3.40
(2H, m), 2.70 (2H, t, J=6,3 T'L).
Mpumep 20

5-[[4-[(2-T'yaHnanHoaueTun)ammuHo]cbeHun]cynbdoHunammHolrnason-4-

KapboHoBas Kucnora

H NH
N\n/\NJLNH2
e o H
0=s
s NH

<\NI[(OH

o

a. 3tnn-5-[[4-[[2-(mpem-6yTokcnkapboHnnammHo)aueTunlammHoldeHunn]-

cynbgoHNNamMmuHolTnason-4-kapbokcunar
N
o /@/ N~ NHBoc
0=5 °
s NH
<\NEE'(OEt

(o}

DIPEA (0,63 wmn; 3,66 mmonb) u HATU (696 wmr; 1,83 mmonb) gobasnanu K
nepemMeLIMBaeMoMy pactBopy 2-(mpem-0yToKCUKapBOOHMNAMUHO)YKCYCHON  KACTOTbI
(321 mr; 1,83 mmonb) B DMF (5 mn). PeakynoHHyo cmech nepemewumsann npu KT B
TeyeHne 15 MmHyT 1 3atem gobasnanu 3Tun-5-[(4-ammHoeHUN)CynbOOHMNAMUHO]-
Tnason-4-kapbokcunar (400 mr; 1,22 mmonb) Npu TOW >Xe Temneparype B atmocdepe
N,. Tlony4YeHHYO peakyMOHHYK cmechb nepemewmsany npu KT B TeyeHue 164 U
KOHLUEHTpUpOBanu npyv  MNOHWKEHHOM  JaBneHun. [lonyyeHHoe  HEeOouvULEHHoe
coeavHeHune pacteopsanu B 10%-Hom pactsope MeOH B DCM (20 mn), npombisanmu
Hacelw,. pacteopom NH.,ClI (2 x 10 mn), Bogon (10 mn) u pacconom (10 wmn).

OpraHudyeckun crion cywwmnun Hag Na,SO4 unbTpoBanu M KOHLUEHTPUPOBaNuU noj
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BakyyMOM. HeouueHHOe BewecTBO ounwann KOnOHOYHOW xpomartorpaduen (c
antonposaHnem 3%-Heim MeOH), nonyuyaa Genosatoe TeBepgoe Bewjectso (400 wr;
67%).

M/z 484,8 (M+H)": 507,06 (M+Na)".

b. O™nn-5-[[4-[(2-amuHoaueTn)aMmmHo]beHun]cynbMOoHNNaMUHOTnason-4-
kapbokcunar
N
0o \ﬂ/\NHz
=5 °
s _NH
<\NEE'(OEt
o}

2 H. pacteop HCl B Et,O (4 wmn) pobasnanu k 3tun-5-[[4-[[2-(mpem-
ByTokcukapboHunammHo)aueTunlammao]dpeHnn]cyns@oHMnamMmmHolTMason-4-
kapbokcunaty (400 wmr; 0,82 mmonb) B austunosom adwmpe (5 mn) npu 0°C.
PeakuMoHHYIO CcMeCb nepemelumsanu B TedeHmne 5 4 npu KT 1 KOHUEHTpupoBanu npu
MOHWXXEHHOM AaBneHnn. HeouuweHHbI NpoAyKT ouvwanu npenapatusHon HPLC
(HCOOH/CH;CN/H,0), nonyyasn 6enosaroe TBepaoe seLectso (300 mr; 94%).

M/z 385,13 (M+H)".

C. 3tnn-5-[[4-[[2-[[N,N'-6buc(mpem-6yTokcnkapboHun)kapbammmuaounn]-
amuHolaueTtun]ammHoldeHun]cynbhoHunammHolrnason-4-kapbokcunar

NBoc

H
N J
Q O Y e
O=$
NH

(s
s
N:g(oa

o}

DIPEA (0,08 MIT; 0,49 MMOIb) " mpem-6ytun-N-[(mpem-
B6yTokcukapboHnnammHo)-nmpason-1-un-metunedlkapbamar (87 wr; 0,28 mMmonb)
A00aBnaAnM K nepemMeLumBaeMomMy pacteopy aTun-5-[[4-[(2-amnHoageTnn)ammHo]deHun]-
cynboHnnammHoltnason-4-kapbokcunara (270 mr; 0,70 mmone) 8 DMF (5 mn) npu KT.
[MONy4YEHHYIO peakUMOoHHYI CcMecb nepemewmsany npu KT B TeyeHne 16 4 U
KOHLUEHTPUpOBaNM MNpyv  MOHWKEHHOM  JaBneHun. [lonyyYeHHOe  HEeOoYULLEHHOE
coeavHeHune pacteopsanu B 10%-Hom pactsope MeOH B DCM (20 mn), npombisanmu
Bogon (10 mn) mn paccornom (10 mn). OpraHuveckmn cnon cywmnu Hag Na,SO,,
dunbTpoBaNM M KOHUEHTPUPOBANM NP MOHWKEHHOM AaBneHun. HeounwjeHHoe
BELLECTBO O4MLLanu KONoHOYHOW xpomaTorpaduen (¢ anouposaHnem 4%-Hoim MeOH B

DCM), nony4as 6enosartoe TBepaoe BeLwectso (250 mr; 56%).
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M/z 626,97 (M+H)".
d. 5-[[4-[[2-[[(Z)-N,N'-Buc(mpem-6ytokcukapboHun)kapbammmmgonn]-

amuHolaueTtun]ammHoldeHun]cynbhoHunammHolrnason-4-kapboHosas kucnoTta

N
N~ “NHBoc
LT
0=8
s _NH
<\NEE'(OH
(o]

TMSOK (69 wr; 0,54 mmonb) gobaBnsanu k nepemMeLuBacMmomy pactsopy 3Tun-5-
[[4-[[2-[[N,N'-6uc(mpem-6yTokcnkapboHmn)kapbammmmaonnjammHolaueTmn]ammHol-
heHun]cyneoHunammHoltnason-4-kapbokcunara (170 mr; 0,27 mmonb) B THF (4 mn)
npu KT B atmocdepe N,. [onydeHHyo peakuynoHHyo cmecb nepemeruvsanu npu 40°C B
TEYeHMe 5 Y UK KOHLEHTPMPOBanu Mpu MNOHWKEHHOM JaBneHun. [lonyyeHHbIN
HEOUNLLIEHHLIW NPOAYKT pacTupanu ¢ AM3TUNOBbIM 3hUpoM (2 X 5 Mn) 1 Cywmnu nog
BbICOKMM BakyyMmom. OcTaTok pacteBopsnuv B Boge (5 Mn) 1 nogkucnanu 1 H. pacTBopoMm
HCI (pH noasogunu npumepHo Apo 2). [lonyyeHHoe TBepAoOe BELECTBO
OT(PUNbTPOBLIBANKW, MNPOMbIBANN H-MEHTAHOM M CYLUMNW NOA BbICOKUM BakyyMoOM,
nonyyas ©OenoBaToe TBEPAOE BELIECTBO, KOTOPOE WCMOMb30OBanM Ha CrnegyoLlien
crtagumn 6e3 gononHUTENBHOW OYUCTKN (70 Mr HeouneHHOoro; 43%).

M/z 598,92 (M+H)".

e. 5-[[4-[(2-T'yaHuaunHoayeTmn)amnHo]eHnn]cynedoHnnammHolTnason-4-

kapboHoBas KMcnoTa

H NH
N\n/\NJLNH2
e o H
0=5
s NH

<\NI[(OH

o}

2 H. pacteop HCI B adupe (1 mn) pgobasnanu k 5-[[4-[[2-[[(Z2)-N,N'-6uc(mpem-
ByTokcukapboHun)kapbammmuaonnjammHolayetmn]amMmmHo]deHun]cynbpoHnnammHol-
Tnason-4-kapbonoson kucnote (70 mr; 0,11 MmMone) B AnaTunosom acupe (2 mn) npu
0°C. PeakymoHHyto cmecb nepemerumsanu npy KT B TeyeHne 5 4 1 KOHUEHTpMpoBanm
MPY MOHWXKXEHHOM AaBneHun. HeouuweHHbIn NpoaykT ounwany npenapartusHon HPLC,
nony4asi ykasaHHbl B 3aronoBKe MPOAYKT B Buae GenoBaToro TBEPAOro BeLECTBA
(11 ™r; 23%).

"H AMP (500 My, DMSO-de) 8 13.59 (1H, s), 10.42 (1H, brs), 8.02 (1H, s), 7.68-
7.63 (5H, m), 7.42 (4H, brs), 4.02 (2H, s).
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M/z 398,78 (M+H)".

Mpumep 21
5-[[4-[[2-(4,5-OAurnapo-1H-umnpason-2-un)auvetTun]ammHo]-3-cprop-

¢deHun]cynbhoHnnammHo]Tnason-4-kapooHoBas KMcCnoTa

S I\IIH
g
(o)

a. mpem-bytun-5-[[4-[(2-unanoauetnn)ammnHo]-3-pTop-eHnn]cynbPoHnn-[(4-

MeTOoKCcudEeHMMN)MEeTUN]aMUHO]TUa3on-4-kapbokemnar
N
[5)
0=8 F
(s | N-pme
\N OtBu

0

PactBop 2-ymaHoykcycHon kucnotbl (86 mr; 1,01 mmonb) n PCls (210 wr;
1,01 mmonb) B8 DCM (20 mn) HarpesBanu [0 Temnepatypbl gednerMayum B TeYeHue
30 muHyT. Temnepatypy peakymoHHOM cmecu noHwkanu 4o KT n gobasnsnn pactsop
mpem-6yTnn-5-[(4-ammnHo-3-cpTop-peHnn)cynbPoHun-[(4-metTokcndpeHmnn)metnnl-
amuHo]tnason-4-kapbokcunara (500 mr; 1,01 mmone) 8 DCM (30 mn) B atmocdepe
asoTa. Nony4YyeHHy peakuNOoHHYIO CMECh HarpeBanu 40 TemnepaTtypbl gednermaymm B
TeveHne 2,5 v, oxnaxganun go KT, pasbasnanu DCM (50 mn) n npombiBann BOAHbIM
pactsopom NaHCO; (30 mn), sBogon (30 mn) n pacconom (30 mn). OpraHnyeckuin cnown
cywnnn Hag Na,SO4, unbTpoBann U KOHLEHTPUPOBANN NPU NMOHMKEHHOM AaBNEHUN.
HeouunweHHoe BewecTBO oudnwanu dnaw-xpomartorpadumen (¢ anouposaHmem 1-2%
MeOH B8 DCM), nonyyasa 6negHo-xxentoe Teepaoe sewectso (180 mr; 31%).

M/z 561,43 (M+H)".

b. mpem-bytnn-5-[[4-[[2-(4,5-anrnapo-1H-nmmnaason-2-un)auetTunlammHol-

3-prop-henun]cynbonnn-[(4-meTokcndeHnn) MeTnn]ammHo]tnason-4-kapbokecmnart
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MasoobpasHbin  HCI nponyckanu uyepes pactBop mpem-6ytun-5-[[4-[(2-
ymaHoaueTtun)ammHol-3-pTop-deHnn]cynbdoHnn-[(4-meTokCudeHnn) MeTnn]ammHol-
Tnason-4-kapbokcunara (300 wr; 0,53 mmonb) B cmecu ataHon:Et,O (1:2; 30 mn) npu
0°C B TeueHue 2 4. [onyyYeHHYI0 peakLMOHHYIO CMECh BblAEPXKNBANN B XONOANMbHYKE B
TeyeHne 16 4. 3atem neTyynme KOMMOHEHTbI BbiNapuBanu npyv NOHMXEHHOM AaBNEeHUU
npn 40°C. Ocrtartok pactesopsnu B ataHone (10 mn) n go6asnanu sTuneHgnamuH (48 wr;
0,80 mmonb) npu KT. PeakuymoHHyto cmecb nepemewumsanu npu KT B TeueHne 16 4 un
KOHLEHTPUPOBanu MNpu MOHMKEHHOM AaBreHUW. [oNyYeHHbI HEOUULLEHHBLIN NPOAYKT
pactupann ¢ AUaTMNoBbIM 3hupom (2 X 5 Mn) M CyluMnn Noj BbICOKMM BakyyMOM,
nony4as OnegHO-KOPUMHEBOE TBEPAOE BELJECTBO, KOTOPOE WCMONb3oBanu Ha
cneaymulen ctagum 6e3 ononHUTENBHON OYMCTKM (330 Mr HEOUULLEHHOrO).

M/z 548,29 (M-Boc+H)".

C. 5-[[4-[[2-(4,5-Ournapo-1H-nmmgason-2-unyayetTmn]ammHo]-3-pTop-

heHun]cynboHunammHolTnason-4-kapboHoBas kucnoTta

TFA (3 mn) gobasnann k mpem-6ytun-5-[[4-[[2-(4,5-aurnapo-1H-nmngason-2-
un)auyeTtun]ammHol-3-prop-dpeHunn]cynboHun-[(4-metTokcndeHmnn)MeTnjammHol-
Tnason-4-kapbokcunaty (300 wr; 0,54 mmonb) npu KT. PeakuymoHHy CcMecCb
nepemeLumanu npy KT B Te4eHNE 4 4 1 KOHLUEHTPUPOBANM Npu NOHWKEHHOM JaBNeHnN.
lMony4YeHHbIN HEOYULLIEHHBIN MPOAYKT pacTupann ¢ AM3TUNOBbIM 3chupom (2 X 5 mn) n
CyLUMNN NOJ BbICOKMM BakyyMOM. HeOuMLEHHbI NPOAYKT OuMULanu npenapaTtyvBHOM
HPLC, nonydyas ykasaHHbIW B 3aronoBke MpPOAYKT B Buae OenoBaTtoro TBepzoro
Bewlecrtaa (26 mr; 11%).

'H AMP (400 MI'y, DMSO-ds) & 13.50 (1H, brs), 10.30 (1H, brs), 8.29 (2H, brs),
8.08-8.04 (2H, m), 7.54-7.48 (2H, m), 3.40 (2H, s), 3.36-3.28 (2H, obs), 2.88-2.85 (2H,
m).

M/z 428,37 (M+H)".

Mpumep 22
5-[[3-DPTOpP-4-[[3-UMHNHO-3-(MeTUNaMUHO)NponaHoun]ammHo]deHun]-

cynbhoHunammHo]tnason-4-kap6oHoBas KucnoTa
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a. mpem-bytnn-5-[[3-dTop-4-[[3-[rnapokcmn(meTun)ammnHol-3-MMUHO-

nponaHoun]amuHo]deHnn]cynboHUN-[(4-meTokcud eHnn)MeTUn]ammHoltmason-4-

kapbokcunar
“WNH
9/©: o N
0=8 F~ ~ “OH
(\3 | N-pvB
N:E'(OBU
o}

MeNHOH-HCI (298 wmr; 3,56 mmonb) n kapboHat HaTtpus (472 wr; 4,45 Mmonb)
aobasnanu K pacTtsopy mpem-6yTnn-5-[[4-[(2-unaHoauyeTnn)ammHo]-3-pTop-
heHun]cynboHun-[(4-meTokcndeHnn)MeTun]ammHo]tnason-4-kapbokecnnara (1 r;
1,78 mmonb) B atadHone (15 wmn) npu KT. TlonydeHHY peakuMOHHYK CMECh
nepemewwmsann npu 60°C B TeueHne 3 4, oxnaxganum Ao KT, cdunbTpoBanu wu
npombiBanu  3taHonom  (2x10  wmn). OO6beAMHEHHbIM  OpraHVYeckui  Crowu
KOHLUEHTPUpOBann nNpyv  MOHWKEHHOM  JaBneHun. [lonyyYyeHHoe  HeouULeHHoe
coeauHeHune pactupanu ¢ Et,O (2x10 mn) 1 cylwumnu noj BbICOKMM BakyyMoM, nonyyas
KOPUYHEBOE TBEPAOE BELLECTBO, KOTOPOE MCMONb3OBanu Ha cnejywouwen cragum 6e3
AOMOMHUTENBHOW OYNCTKMN.

M/z 608,03 (M+H)".

b. mpem-bytnn-5-[[3-dTop-4-[[3-UMNHO-3-(MeTUnammHo)nponaHoun]-

amnHo]deHnn]cynbdoHun-[(4-meTokcndpeHnn)metTunjammHoltnason-4-kapbokcunar

N NH
A\
0=8 F ~

Buc(nuHakonato)gunbop (Adv. Synth. Catal., 2015, 357, 451-462) (357 wr;
1,4 mmonb) pobasnanu K pacTBopy mpem-6yTun-5-[[3-cbTop-4-[[3-
[rmapoken(meTnn)ammnHol-3-MmruHo-nponaHonn]ammuoldeHnn]cyneoHnn-[(4-
MeTokcndeHmn)meTunlammHoltnason-4-kapbokevnara (570 wr; 0,93 mmonb) B

ayetoHutpune (10 mn) npn KT. Tony4YeHHy0 peakyMOHHYI0 CMeCb nepemeLumsanu npu
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KT B TeuyeHMe 1 4 U KOHUEHTPUPOBaNuM MNpu MOHMKEHHOM AasrieHun. HeounweHHoe
coefuHeHne oumwanu  dnaw-xpomarorpadgpmen (¢ anoupoBaHnemM  2%-HbIM
TpuatunammHom B 10%-Hom pactBope meTtaHona B DCM), nonyyas 6nepHo-xentoe
TBEpAoe BewecTso (130 mr; 23%).

M/z 592,05 (M+H)".

C. 5-[[3-PTop-4-[[3-UMUHO-3-(MeTUNamMmHo) nponaHomn]ammHoldpeHnn]-

cynbdoHnnammHoltnason-4-kapboHoBasi kucnorta

H
N NH
1
0=$ F ~
s. _NH
g
0

TFA (3 wmn) pgobasnsnu  k  mpem-6ytun-5-[[3-dTop-4-[[3-UMMHO-3-
(MeTnammnHo)nponaHoun]ammHo]peHun]cynbpoHnn-[(4-meTokcudeHmn)MmeTun]aMmmHol-
Tnason-4-kapbokcunary (130 wr; 0,21 wmmonb) npm KT. PeakuynoHHylo CMecCb
nepemeLwumsany B TeveHune 2 4 npu KT 1 KOHUEHTpUpoBanu npu NOHMXEHHOM AaBIEHNN.
[Mony4YeHHbIN HEOUNLLIEHHBIN MPOAYKT pacTupann ¢ AMaTUnoBbiM 3chupom (2 X 5 mn) n
CYLLMIN NOJ BbICOKUM BakyyMOM. HeOUULLEHHbIN MPOAYKT ouyvlanu npenapaTtuBHON
HPLC, nony4as ykasaHHbI B 3arofioBke NPOAYKT B BUAE KENTOro TBEpAOro BeLecTsa
(20 wmr; 22%).

"H AMP (400 MI'y, CF,COOD) 8 9.53 (1H, brs), 8.42 (1H, t, J = 8,0 '), 8.20 (1H,
s),7.92 (1H,d, J=8,8Tu), 7.88 (1H, d, J=9,2 'y), 4.08 (2H, s), 3.18 (3H, s).

M/z 416,34 (M+H)".

YcnoBua LC-MS

KonoHka: Acquity BEH C18 (50 mm x 2,1 MMm; 1,7 MKM).

MopBwkHas dasza: A: 0,05%-Hbii pacTBOP MypaBbWHOW KUCNOTbI B BoAe; B:

0,05%-HbIn pacTBop MypasbmHon kncnotel B ACN.
Bpems (MyH)/%B: 0/3; 0,4/3; 3,2/98; 3,8/98; 4,2/3; 4,5/3.
Temnepatypa konoHku: 35°C.
CkopocTtb notoka: 0,6 Mn/MuH.

YcnoBusa npenaparusHon HPLC

Kononka: Symmetry C18 (300 x 19 Mm, 7 MKM).

MopgswkHas dasa: (A): 0,1%-Hbll  pacTBOp MypaBbMHOM kucnotbl, (B):
aueToHUTpUn.

CkopocTb notoka: 19 Mn/mMuH.

MpagneHT (T/%B): 0/5; 1/5; 8,9/40; 8,92/99; 12/99; 12,1/5; 15/5.
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PactsopumocTte: ACN + H,O + THF.

Mpumep 23
5-[[2-[(2-T'yaHuanHOaueTun)ammHo]Tnason-5-unjcynbgoHnnammHo]tmason-

4-kap6oHOBas KUCNoTa

HN
N—NH,
N
N~ H
o

a. 2-AleTamuaoTumason-5-cynbqoHUNXIopua
1
0=57
cl

N-Tnason-2-unauetamug (5 r; 35,2 mmonb) gobaBnanu nopumsiMm kK pacteopy
xnopcynbgoHoBon kucnotbl (11,7 mn; 176 mmonb) npu 0°C. PeakuyumoHHyKO cMmecb
nepemewmsanun npu 100°C B TedeHne 4 4, oxnaxganm o KT v BbinuBanun B
oxnaxaeHHyo BO nbay Boay (100 mn). lMonydeHHbI ocagok OTUNLTPOBbLIBANM U
npombiBanu sogou (20 mn). Ocagok pactupanu ¢ H-neHTaHom (2 x 20 M) n a3eoTponHoO
OTFOHSANM C TONyornom, nony4as 6enosartoe TBepa0e BELECTBO, KOTOPOE NCMONb30Banu
Ha crnegyrowlen ctagum 6e3 onoNMHUTENBHON OYNCTKN (2 T HEOUULLEHHOTO; 23%).

M/z 241,23 (M+H)".

b. Otnn-5-[(2-ayetammgoTtrason-5-un)cynbPoHuUNaMmmHoTnason-4-

kapbokcunar

1

N

o s, ©
o=“§/’\/N

s NH

«I{
N

o

OEt

PacteBop aTtun-5-ammnHotnason-4-kapbokcunara (300 mr; 1,74 mmonb) B THF
(10 mn) gobasnsann k nepemewwmsaemomy pactsopy NaH (250 wmr; 10,4 mmone) B THF
(10 mn) npu 0°C u nepemelumBanu B TeyeHNe 5 MUHYT. 3aTeM K peakLyMOHHOW CMecHu
pobasnsanu pacTeop 2-auetamuaoTmnason-5-cynosonmnxnopmga (502 wr; 2,0 mmone) B

THF (10 mn) npun 0°C. PeakyMOHHYIO CMEeCb nepemeLunBany npu 3Ton Temneparype B



10

15

20

25

74

TeyeHne 1 4. OxnaxgeHHyo Bo nbay sBogy (30 mn) gobaBnanu K peakyMoOHHON CMECH,
koTopyto 3atem npombiBanu EtOAc (2 x 15 mn). BoaHei cnon nogkmucnsanu go pH 2,0,
ncnone3ys 1 H. pactesop HCI, u akctparuposanu EtOAc (3 x 15 mn). OpraHnyeckni cnown
cywnnn Hag Na,SO4, unbTpoBaNM U KOHLUEHTPUPOBANWN NPU NMOHMKEHHOM AaBMeHuu,
nonyyas 6negHO-KOPUYHEBOE TBEPAOE BELIECTBO, KOTOPOE MWCMonb3oBanu Ha
cneaytoulen ctagmm 6e3 J0ononHUTENBHOM OUUCTKU (175 Mr HeounLeHHOTO; 26%).

M/z 377,32 (M+H)".

C. Otnn-5-[(2-amuHoTmason-5-un)cynbdoHmnammHoltnason-4-kapbokcunar,
rmapoxnopus
NH,
o] S/\<N
Oz‘{\;‘,J\/
s NH
<

N OEt

o]

KoHueHTpuposaHHyto HCI (7 mn) pobasnanu Kk pacteopy  3Tun-5-[(2-
auetammngoTuason-5-nn)cynbhoHunammHoltnason-4-kapbokcunara (700 M
1,86 mmonb) B ataHone (70 mn) npu KT. PeakynoHHyto cmecb kunstunm ¢ obparHbiM
XOMNOAUNBHMKOM B TE€YEHME 5 4 K KOHLUEHTPMPOBanu Mpu MOHWKEHHOM JaBMneHuu.
[Mony4yeHHOe HEeOouULEHHOE COeAWHEHME MPOMbIBann AM3TUNOBbIM 3cupom (20 mn),
H-neHTaHom (20 mn) n cywmnn noj BbICOKUM BaKyyMOM, NosfyyYas KOpuUdHeBOe TBepaoe
BELLECTBO, KOTOpOE WCMOmnb3oBanuM Ha cneaywowen cragum 6e3 [OononHUTENbHON
o4UCTKM (600 Mr HEOUNLLEHHOTO).

M/z 335,04 (M+H)".

d. Atnn-5-[[2-[[2-(mpem-6yTokcnkapboHMNammHo)ayeTun]aMmmHoltnason-5-

unjcynbdoHnnammHoltnason-4-kapbokcunar

H NHBoc
e
s ©
QAN
0=8
s NH
«L(
N

0

HATU (1,36 r; 3,58 mmone) u DIPEA (2,5 mn; 14,3 mmonb) gobasnsanu K

nepemMeLIMBaeMomMy pacTtBopy 2-(mpem-6yToKCUKapBOOHMNAaMUHO)YKCYCHON  KACTOTbI

OEt

(628 mr; 3,58 mmonb) B8 DMF (6 mn) npu KT. PeakyMOHHYIO CMECb nepemMelumsanu npu
KT B TeyeHne 15 wmuHyT U 3atem pgobasnanu  3tun-5-[(2-ammHoTMason-5-
un)cynboHMnamMmmHo]Tuason-4-kapbokecmnara rugpoxnopug (600 mr; 1,79 mmons) npwu

aton xe Temnepatype B atmoccdepe N, [lonyyeHHyl peakuyMoHHYI CMEChb
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nepemewmsanu npn KT B TeueHne 18 u. Jobasnanu oxnaxxgeHHyto BO nbay sogy (30
mn) n akctparnposann DCM (3 x 20 mn). OpraHudecknn cnon cywmnn Hag NaSOs,
dunbTpoBaNM M KOHUEHTPUPOBANM MNpPU MOHWKEHHOM AaBneHun. HeounwjeHHoe
coeauHeHne ouuwjanu dnaw-xpomarorpadumen (c anouvposaHnem 60-80% EtOAc B
neTponenHom agupe), nony4vasi KopuuHesoe Teepaoe Beectso (400 mr; 45%).

M/z 492,34 (M+H)".

e. 5-[[2-[[2-(mpem-ByTokcnkapboHnnammHo)aueTunlammHoltnason-5-

unjcynbdoHnnammHoltnason-4-kapboHoBasi kucnorta

H NHBoc
e
s ©
QN
0=8
s. NH

«L
N

(o)

OH

TMSOK (625 wrr; 4,8 mmonb) aobaBnsany kK nepemMeLuBacMomy pactsopy 3Tun-5-
[[2-[[2-(mpem-byTokcnkapboHnnammHo)aueTunjammHotnason-5-unjcynsoHnnaMmmHol-
Tnason-4-kapbokcunara (400 mr; 0,8 mmone) B8 THF (40 mn) npu KT. PeakyMoHHYHO
cmecb nepemewumsany npu 40°C B TedeHne 1 4, KOHUEHTPUPOBANWN MPU MOHUXKEHHOM
AasBneHun u k octatky gobasnsnu sogy (2 mn). PeakynoHHyY0 cMeck nogkmuensnu 4o pH
2, ncnonb3ya 1 H. pactsop HCI. NonyyeHHbIn 0cafok OTUNLTPOBbLIBANKU, NPOMbIBaNU
aAnatmnoebiMm acpupom (2 x 10 mn), H-neHtaHom (10 mn) M cywmnu noh BbICOKMM
BaKyymowm, nony4yasi bnegHo-xentoe Teepaoe sewectso (200 mr; 53%).

M/z 464,30 (M+H)".

f. 5-[[2-[(2-AMnHOaLeTn)amMnHO]TNa3on-5-unjcynboHnnamMmmHolTnason-4-

kapOoHOBas KMCNOTa, rMaPOXIOPUA

Pacteop HCI B Et,O (2 M; 10 wmn) pobasnanu k 5-[[2-[[2-(mpem-
B6yTokcukapboHnnammHo)aueTunlammHoltnason-5-unjcynesoHnnammHoltnason-4-
kapboHoBon kmcrnote (200 wmr; 0,43 wmmonb) npu KT. PeakuuMOHHYy CMeChb
nepemMelLuMBanu npu 3TOM Xe TemnepaTtype B TeuyeHue 3 4, KOHUEHTpupoBanu npwu
MOHWXKEHHOM [aBIIEHMM U MOSYYEHHbIA OCTATOK NPOMbIBANV ANSTUNOBLIM 3¢hmpom (2 x

5 mn) n H-neHtaHom (5 mn), nonyyas GnegHO-XeNToe TBEPAOE BELLUECTBO, KOTOpOE
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ncrnonb3oBanu Ha cneaywwen cragum 6e3  gononHuTenbHon ounctkn (150 wmr
HEOUYULLEHHOrO).

M/z 364,30 (M+H)".

g. 5-[[2-[(2-T'yaHuanHoaueTmn)aMmnHo]Tnason-5-mnjcynboHnnammHol-

Tnason-4-kapboHoBas kucrnoTta

HN
N—NH,
H /N
s« ©
o=(‘)‘s/’\/N

DIPEA (0,44 mn; 2,7 mmonb) fobaBnsanu k nepemeluMBaeMomy pactesopy 5-[[2-
[(2-amunHoaueTnn)amuHoTHUa3on-5-1njcynbMoHMNaMnHOTNa3on-4-kapboHOBOWN KNCTOTbI
rmagpoxnopuga (100 mr; 0,27 mmonb) v nupason-1-kapbokcammanHa rugpoxnopuga
(80 mr; 0,55 mmonb) B8 DMF (2 mn) npu KT. PeakUyMOHHYO CMeCb nepemeluvsann npu
3TON e TemnepaTtype B TeyeHue 6 4. DMF BbinapuBann u 3atem K MOny4E€HHOMY
HeouneHHOMY BellecTBy gobasnsnu sogy (3 mn), nepemMewnsasl B TeYEHNE 5 MUHYT.
lMony4eHHbIN 0CagoK OTPUNLTPOBLIBANM M NPOMbIBaNN BOAOW (2 X 2 Mn), 3aTEM CyLUNN
noJ BbICOKUM BakyymMoM. HeounweHHoe coefuHeHne ouuwanu npenapartusHon HPLC,
nonyvas 6enosatoe TBEPAOE BEWECTBO (16 Mr; 14%).

"H AMP (400 MI'y, DMSO-d) 8 13.28 (1H, s), 12.6 (1H, brs), 8.15 (1H, s), 7.71
(1H, s), 7.44 (1H, t, J=6,4Ty), 7.21 (4H, brs), 411 (2H, d, J=6,4 T'W).

M/z 405,9 (M+H)".

YcnoBua LC-MS

KonoHka: Acquity BEH C18 (50 mm x 2,1 Mm; 1,7 MKMm).

MopBwmwkHas dasza: A: 0,05%-Hbii pacTBOP MypaBbWHOW KUCNOTbI B BoAe; B:

0,05%-HbIn pacTeop MypasbmHON kncnotel B ACN.
pagueHT: Bpems (MunH)/%B: 0/3; 0,4/3; 3,2/98; 3,8/98; 4,2/3; 4,5/3.
Temnepatypa konoHku: 35°C.
CkopocTtb notoka: 0,6 Mn/MuH.

YcnoBusa npenaparusHon HPLC

Mcnonb3osaHHaga konoHka: Atlantis T3 (250 X 19 MM, 5 MKM).
MopgswmxkHas dasa: (A): 0,1%-Hbln  pacTBOp MypaBbMHOW kucnotbl, (B):
aueToHUTPUn.

CkopocTb noTtoka: 19 Mn/MuH.
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MpaauvenT (T/%B): 0/5; 1/5; 8,2/55; 8,21/99; 10/99; 10,1/5; 13/5.
Pasbasutenb: ACN + H,O + FA.

Mpumep 24
5-[[4-[2-(2-Kap6amumuaonnrupgpasmHo)-2-oKkco-aTun]-3-prop-
¢eHun]cynbhoHnnammHo]Tnason-4-kapooHoBas KMCnoTa

H NH

N, L

N” “NH,
Q o H
0=S F

a. mpem-byTtnn-5-[[4-(2-3TOKCKN-2-0KCO-3TNN)-3-PTOP-PeHUn]cynboHUn-

[(4-meTokendbeHnn)meTun]ammHoltnason-4-kapbokcunat

g~
o}

Cwmechb mpem-6yTnn-5-[(4-6pom-3-pTop-dpeHnn)cynboHnn-[(4-
MeTokcndeHmn)meTunlammHoltnason-4-kapbokemnara (2 r; 3,58 mmonb), 3-3TOKCK-3-
okco-nponaHoara kanusa (1,2 r; 7,16 mmonb) n DMAP (43 mr; 0,35 MMmorb) B ME3UTUNEHE
(20 mn) npoaysanu rasoobpasHbiM aproHom B TeveHne 30 MUHYT. 3aTtem npu 3ToM xe
Temnepatype gobasnanu BINAP (2,2'-6uc(andenungpoctunHo)-1,1'-6unadptun; 222 wr;
0,35 mmonb) 1 Pdy(dba); (327 mr; 0,35 mmonb). PeakyMOHHYIO CMeCb nepemeLunsanm
npyn 120°C B TeueHne 18 4, oxnaxaanm Ao KT 1 KOHUEHTpUpOBanu npu NOHUKEHHOM
AaBneHnn. HeounweHHbIn  npoaykT  ouuwanu  donaw-xpomartorpacdumen (¢
antonposannem 40%-Hbim EtOAC B netponenHom adhmpe), nonyyas Kentoe TBepaoe
BELLECTBO, KOTOPOE WUCMOnbL3oBanu Ha crnegywuwen cragum 06e3 AOnONHUTENbHON
oumncTtkn (0,45 r HEOUULLEHHOTO).

M/z 565,43 (M+H)".

b. mpem-bytnn-5-[[3-dTOop-4-(2-rnapasmnHo-2-oKkco-

3Tun)eHnn]cynboHun-[(4-metTokcndpeHmn)metTunjammHoltnason-4-kapbokcmnat
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Mmapasunn-rugpar (709 wmr; 14,1 mmonb) AobaBnsann K nepemMeLInBaeMmomy
pacTteopy mpem-6yTnn-5-[[4-(2-3ToKcK-2-0kco-3aTnn)-3-pTop-deHun]cynbpoHnn-[(4-
MeTokcudeHmn)meTun]ammHoltuason-4-kapbokennara (400 mr; 0,7 mmonb) B 3TaHone
(20 mn) npu KT. PeakynoHHY0 CMeCb KUNATUNK ¢ 06paTHbIM XONOAUNbHUKOM B TEYEHUE
5 4 1 KOHUEHTpMpOBanu NPy MOHWXKEHHOM JaBfieHMM, Moryyasl KOPUYHEBOE TBEPAOE
BELLECTBO, KOTOPOE WCMOnbL3oBanu Ha crnegywuwen cragum 6e3 AOnONHUTENbHOW
o4mncTkm (350 Mr HEOUNLLIEHHOTO).

M/z 551,42 (M+H)".

C. mpem-bytnn-5-[[4-[2-[2-N,N'-6uc(mpem-6yTokcukapOoHun)-
kapbammmmngoun]rngpasmHo]-2-okco-atun]-3-ctop-dpeHnn]cynbsoHmn-[(4-
MeTokCcndEeHMMN)MEeTUN]amMUHO]TUa3on-4-kapbokemnar

NBoc

0=5 £ ©

DIPEA (0,32 mn; 1,89 mmonb) aobaBnann k nepemeLmBaemMomMy pacTBOpy
mpem-6yTun-5-[[3-cdbTop-4-(2-rngpasnHo-2-okco-aTun)peHnn]cynsponnn-[(4-
MeTokcudeHmn)metTun]ammHoltuason-4-kapbokennara (350 mr; 0,63 mmonb) n mpem-
6yTun-N-N-[(mpem-6yTokcukapboHunammHo)-nupason- 1-nn-metuneHlkapbamara
(394 wr; 1,27 mmonb) B8 DMF (5 mn) npu KT. PeakynoHHYIO CMECb nepemeLumsanu npm
3TON e TemnepaType B TedeHne 18 u. K peakynoHHom cmecu 4o0aBnsnm OXnaXaeHHyHo
BO nbay Boay U nepemewwvBanu B TedeHne 10 mMuHyT. [lonyyeHHbIn 0OCapok
OTUNbLTPOBLIBANM, NPOMbIBANM BOAOK (2x5 Mn) M CylwmMnn noj BbICOKMM BaKyyMOM.
HeouunweHHbIn npoaykT odnwanu dnaw-xpomaTorpachuen (¢ anovposaHnem 60%-Hbim
EtOAc B netponenHom achupe), nony4as xxentoe teepaoe sewjectso (120 wmr; 23%).

M/z 793,53 (M+H)".

d. 5-[[4-[2-(2-KapbamummngonnrmgpasmHo)-2-okco-aTun]-3-prop-

heHun]cynboHunammHoltnason-4-kapboHosas kucnoTta
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TFA (2 wmn) pobasnanu  k  mpem-6ytun-5-[[4-[2-[2-[(Z)-N,N'-6uc(mpem-
ByTokcukapboHun)kapbammmmuaonn]rnapasmHo]-2-okco-atmn]-3-pTop-
heHun]cynbdoHun-[(4-metokcndeHmn)metTunlammHoltnason-4-kapbokcunaty (120 wr;
0,15 mmonb) npu KT. PeakynoHHY0 CMEChb NepemMeLuvBani B TEYEHNE 3 4 nNpu 3TON xe
TemnepaTtype W KOHLEHTPUpOBanu nNpu MOHWKEHHOM AaBneHun. [lonyyeHHoe
HEeOUNLLIEHHOE BELLECTBO pacTupanu ¢ 4U3TUNOBbIM 3chupom (2x5 mn). HeouneHHbIn
NPOAYKT ouuwanu npenaparmsHon HPLC, nonyyas ykasaHHbI B 3arorioBKE MPOAYKT B
Buae 6enosarToro TBEpAOro BewecTsa (23 mr).

'H AMP (400 MI'y, DMSO-ds) 8 13.40 (1H, brs), 8.06 (1H, s), 7.63 (3H, brs),
7.51-7.39 (3H, m), 3.56 (2H, s).

M/z 417,35 (M+H)".

YcnoBus LC-MS

KonoHka: Acquity BEH C18 (50 mm x 2,1 MMm; 1,7 MKM).

MopsmxkHas dasa: A: 0,05%-Hbi pacTBOp MypaBbMHOW KUCNOTbI B BoAe; B:

0,05%-HbIn pacTBop MypasbuHoun kncnotel B ACN.
Bpems (muH)/%B: 0/3; 0,4/3; 3,2/98; 3,8/98; 4,2/3; 4,5/3.
Temneparypa konoHku: 35°C.
CkopocTb noTtoka: 0,6 Mn/MuH.

YcnoBusa npenapatusHon HPLC

Ncnonb3osaHHas konoHka: Symmetry C18 (300 x 19 Mm, 7 MKm).

MopBwmwkHas dasza: (A): 0,05%-Hbii pacTBOP MypaBbWHOW KUCnoThl, (B):
aLeToHUTpUI.

CkopocTb notoka: 19 Mn/MuH.

MpagneHT (T/%B): 0/2; 1/2; 8/20; 10,5/20; 10,51/99; 12/99; 12,1/2; 15/2.

Pacteopumoctb: ACN + H,O + THF.

CoeauHeHne, nONy4YeHHOE C  UCNOMb3OBaHMEM CMNocoboB, aHanorMyHbIX
onucaHHbiM Bbilwe B npumepax 20-24, N OYMLLEHHOE aHanorn4yHbiM 0b6pasom

nocpegctsom npenapartusHon HPLC, nokasaHo B npuBeeHHON Hke Tabnuvue.

Mpumep | CrpykTypa HasBaHue, aaHHble AMP n macchbl
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Mpumep | CrpykTypa HasBaHue, aaHHble AMP n macchbl
5-[[4-[2-[(2-AMWUHO-2-UMNHO-3TWN) aMUHO]-2-
oKCo-3TunN]-3-pTop-deHnn]cynbPOHNNaMNHO)-

G \)NCI Tnason-4-kapboHoBas kucrnora.
. Sogm "o Mz 416,1 (M+H)"
<\NI'(°H 'H AMP (ds-DMSO) & 13.1 (1H, s), 8.67 (1H,
© brs), 8.49 (3H, brs), 8.07 (1H, brs), 7.48 (1H,
m), 7.43 (2H, m), 3.89 (2H, s), 3.61 (2H, s),
2.07 (1H, s).
Mpumep 26

5-[[3,5-OudTop-4-(ryaHnamHokapbamounammHo)heHun]cynbopoHnNaMmmHo]-

H H

NN, L
qﬂjlr o
O=§ F

s_ NH
Lo
5 (o]
a. mpem-bytnn-5-[(4-amnHo-3,5-audTop-heHnn)cynboHnn-[(4-

Tnason-4-kapb6oHoBasA KUcnoTa

MeToKcudeHMN)MeTN]ammHo]Tnason-4-kapbokemnar

HacbiweHHbin pacteop NH; B auokcaHe (120 mn) gobaensnm Kk cmecu mpem-
10  6yTun-5-[(4-6pom-3,5-audTop-deHunn)cynbpoHnn-[(4-meTokcucheHnn)MeTun]ammHol-
Tnason-4-kapbokcunara (2 r; 3,47 mmonb), Xantphos (0,6 r; 1,04 mmonb), Pd,(dba),
(0,317 r; 0,34 mmonb) n K;PO,4 (2,2 1; 10,4 mmonb). [ony4eHHy0 CMeCb nepemMeLumnsani
B repmMeTuyHo 3akpbiton npobupke npm 100°C B TeyeHne 5 u, dunbTpoBanu yepes
HabuBKy uUenmMTa M HabuBky npombiBanu atuvnadeTtatom (2 x 25 wmn). dunbTpar
15  KOHUeHTpupoBann nNpPU MOHMMKEHHOM AasfeHun. HeounleHHoe BeLlecTBO ouuwanmu
dnaw-xpomarorpadguen (¢ antomposaHnem 50%-HbiM 3TUNALETATOM B METPONENHOM
achupe), nonyyas 6negHo-xentoe TBepaoe sewectso (1,25 r; 70%).
M/z 512,4 (M+H)"; 534,56 (M+Na)".
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b. mpem-bytnn-5-[[3,5-audTop-4-[(4-HUTpodeHokcn) kapboHUNammnHol-

heHun]cynboHun-[(4-meTokcndeHnn)MeTn]ammHo]Tnason-4-kapbokecunar

oﬁj T

W

0=3 F NO,
<S | N pmB

\N OfBu

o}

(4-HutpodpeHnn)kapboHoxnopugatr (1,57 r;, 7,82 wmmonb) gobaBnanu K
nepemeLLIMBaeMomy pacTtsopy mpem-6yTnn-5-[(4-ammHo-3,5-audTop-
heHun)cynbdoHnn-[(4-meTokcucheHun)meTun]ammHo]tnason-4-kapbokcmunata (2
3,91 mmone) B Tonyone (120 M) npy KOMHATHOW TemMnepaTtype 1 KUNATUNmn ¢ obpaTHbIM
XOMOAMMBbHMKOM B TeyeHne 3 4. PeakyuMoHHYIO CMeCb KOHLEHTpUpoBanuM npu
MOHWXKEHHOM AaBMneHUN. HeounLLEHHbIN NPOAYKT UCMOMNb30Bann Ha CrieayloLwen ctagum
6e3 JoNONHUTENBHON OYUCTKU (3,5 I HEOUNLLIEHHOTO).

C. mpem-bytnn-5-[[4-[(mpem-6yTokcrkapboHunammnHo)kapbamonnammHol-

3,5-gnptop-hennn]cynboHun-[(4-metokcuceHmn)meTunjammHoltnason-4-

kapbokcunar
c\)‘ \g/ “NHBoc
0=$ F
<\S | Npme
N]/\'(OtBu
o]

DIPEA (2,6 mn; 15,5 mmonb) pobaenanu Kk cycneHsun mpem-6ytun-5-[[3,5-
AndTop-4-[(4-HuTpodeHokcn)kapboHmnammHo]dpeHun]cynbpoHnn-[(4-
MeTokcudeHmn)meTun]ammHoltnason-4-kapbokennara (3,5 r; 5,17 mmonb) n mpem-
6ytmun-N-ammHokapbamara (1,36 r; 10,3 mmone) B THF (100 mn) npun 0°C. PeakymoHHyt0
cmecb nepemewmsanu npu KT B TedeHue 3 4 U KOHLUEHTPUPOBANM Mpu MOHMKEHHOM
JaBneHun. HeouuweHHoe  BewecTtso  ounwanun  donaw-xpomatorpadpuen  (c
antovpoBaHuem 70%-HbiM 3TUNAUEeTaToM B MNeTponenHom 3adupe), nonyyas 6negHo-
»Xentoe TBepaoe sewectso (1,5 r; 43%).

M/z 670,4 (M+H)".

d. 5-[[3,5-Audptop-4-(rnapasmnHkapboHmnammHo) peHmn]cynboHun-[(4-

MeTOKCUEHMMN)METUN]aMUHO]TUa3on-4-kapboHoBasA KNCNOTa, MTMAPOXIIopua
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Pacteop HCI B Et,O (2 M; 200 mn) gobasnsanu k mpem-6ytun-5-[[4-[(mpem-
ByTokcukapboHnnammHo)kapbamomnammHol-3,5-audTop-peHnn]cynbsdoHunn-[(4-
MeTokcndeHmn)metTun]ammHoltuason-4-kapbokennary (1,5 r; 2,24 mmons) npu KT.
PeakynoHHy0 CMeCb nepemelumsanui B TeveHue 24 u, oxnaxganm o 0°C B TeueHue
30 muHyT 1 Et,O aekaHTMpoBann. HeounweHHbIM NPOAYKT pacTupann C AW3TUMOBLIM
acpmpom (2 x 40 M) 1 Cylwmnu noj BbICOKMM BakyyMoM, nonyyas 6enosaTtoe TBepaoe
Bewectso (1 r HEOYNLLEHHOrO).

M/z 514,3 (M+H)".

e. 5-[[4-[[[N,N'-Buc(mpem-6ytokcukapboHun)kapbammmmgonnlammnHol-
kap6amounnamuHo]-3,5-gudTop-theHnn]cynbPoHnn-[(4-meTokCuheHUN)METUN]aMUHO]-
Tnason-4-kapboHoBasi kucnoTta

F NBoc

H H
NN JL
“N” “NHB
o I e
0= F
<S | N-pvB
\N OtBu

o}

DIPEA (3,0 mn; 17,5 mmonb) gobasnsnu k nepemeLumsaemMomy pacteopy 5-[[3,5-
andtop-4-(rngpasnHkapdboHnnammHo)dpernn]cynbponnn-[(4-meTokcudeHnn)meTmn]-
aMmnHolTnason-4-kapboHOBOM KNCNOTbI rngpoxnopuaa (1 r; 1,75 mmonb) n mpem-6ytun-
(NZ)-N-[(mpem-6yTokcukapboHunammnHo)-nupason-1-un-metunerHlkapbamarta (0,54 r;
1,75 mmonb) B DMF (6 mn) npu KT. PeakyMOHHYO cMechb nepemelumBany B TeYeHue 5 y
n DMF ygansnu. 3atem K HeOUMLLEHHOMY NPOoAYKTY AobaBnsanu Bogy, NnepemeLunsas B
TeyeHne 5 MuHyT. [NMony4YyeHHbIn 0cagok OTOUNBTPOBLIBANK, NPOMbIBanM Bogon (2 x 5
M) U CYLUMIM MO BbICOKMM BakyyMowm, nonyyasa 6enosatoe TBepgoe sewectso (1,251
HEOUULLEHHOrO).

M/z 756,1 (M+H)".

f. 5-[[3,5-OudpTop-4-(ryaHngnHokapbamomnammHo)oeHmn]-

cynboHnnammHoltnason-4-kapboHoBasi kucnorta
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TFA (13 M) pobasnanu K 5-[[4-[[[(Z)-N,N'-6uc(mpem-
6yTokcukapboHun)kapbammmuaonnjammHolkapbamomnnammHol-3,5-gudtop-
heHun]cynbpoHUnN-[(4-meTokCMeHMN)METUN]aMUHO]TUa30n-4-kapOoHOBON Kucnore
(1,25 r; 1,54 mmonb) npn KT. PeakynMoHHYO CMECb nepemelunsani B Te4YEHNe 3 4 npu
KT n TFA Bbinapmeanu, npoayBas rasoobpasHbiM N,. [ONy4YeHHbIN HEOYMLLEHHbIN
NPOAYKT pactvpanuM C AU3TUNOBbIM 3Pupom u ounwanu npenapatmsHon HPLC,
nony4asi ykasaHHoOe B 3aronoBke coegmHeHue B Buge 6enoro Teepgoro sewjecrtaa (150
Mmr).

'H AMP (300 MI'y, DMSO-ds) & 13.28 (1H, brs), 8.70 (3H, br s), 8.12 (1H, s),
7.39 (2H,d, J=6,9Ty), 7.0-7.37 (3H, br s).

M/z 436,0 (M+H)".

YcnoBus LC-MS

KonoHka: Acquity BEH C18 pgna cBepxaddeKTUBHON  >KUAKOCTHOW

xpomarorpadpum (UPLC) (50 mm x 2,1 Mm; 1,7 MKM).

MopsmxkHas dasa: A: 0,1%-Hbl pacTBOp MypaBbMHOW KNCIOTbI B Boae; B: 0,1%-
HbI PacTBOP MypPaBbMHOW KUCIOTbI B aLUETOHUTPUNE.

MpagneHT: Bpemsa (MunH)/%B: 0/2; 0,2/2; 1,5/98; 2,6/98; 2,61/2; 3,2/2.

Temnepatypa konoHku: 45°C.

CkopocTtb notoka: 0,8 Mn/MuH.

YcnoBus npenapatusHon HPLC

KonoHka: X Select C18 (150 x 30 mm, 5 MKkm).

MoaswmxHas dasa: (A): 0,05%-HbIn pacTBop MypaBbMHOW kucnotbl B H,O; (B):

aLeToHUTpUI.
CkopocTb noToka: 25 Mn/MuH.
MpagneHT (T/%B): 0/50; 8/50; 8/40; 9/40; 9,1/98; 11/98; 11,1/5; 14/40.
Pasbasutenb: ACN + H,O + MeOH + THF.

Mpumep 27
5-[[3-®PTOpP-4-(2-ryaHNANHOITOKCUKAPOOHMNaMNHO )hpeHun]-

cynbhoHunammHo]tnason-4-kap6oHoBas KucnoTa
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a. mpem-bytnn-5-[[3-dTop-4-[(4-HuTpodeHokem)kapboHunammHoldbeHun]-

cynboHNN-[(4-meToKkCMdEHUN)METUN]aMUHO]TUa3oN-4-kapbokecmnar
N_ o
L CLE L
A
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<S | N-pmB
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n-Hutpodenunxnopcdopmmar (1,33 r, 6,0 wmmonb) pobasnsanu K
nepemMeLIMBaeMomMy pacTtesopy mpem-6ytun-5-[(4-amuHo-3-dTop-peHnn)cynbhoHun-
[(4-meTokecndbernnn)meTun]ammHoltnason-4-kapbokcunata (1 r; 2,02 Mmonb) B TOnyone
(30 mn) npu KT. Tlony4YeHHylO peakuyuoHHy cmecb nepemewwmsanu npu 120°C B
TeYeHMe 1 Y UK KOHLEHTPMPOBanu Mpu MNOHWKEHHOM JaBneHun. [lonyyeHHbIN
HEOUNLLIEHHbIW MPOAYKT pacTupanu ¢ H-neHtaHom (2 x 10 Mn) 1 CyLwunum nog, BbICOKAM
BakyymomMm, nony4yas ©OenoBatoe TBEpAOE BELECTBO, KOTOPOE WCMOnb3oBanuM Ha
cneaytoulen ctagum 6e3 JononHUTENBHOM OUUCTKU (1,5 I HEOUULLEHHOTO).

M/z 659,43 (M+H)".

b. mpem-byTtun-5-[[4-[2-(mpem-6yTokcnkapOOoHMNaMMHO)-
aTokcnkapOoHnnammHol-3-cdoTop-dperHnn]cynbpoHmnn-[(4-meTtokcudeHun)meTun]-

amuHolTnason-4-kapbokcunar

9 /@[H\g/o\/\NHBoc
0=S F

<\SEE:\PMB

N OfBu

o
mpem-bytun-N-(2-rmgpokcnatun)kapbamar (440 wmr; 2,73 mmonb) un DIPEA

(0,97 mni; 5,46 mmonb) gobaBnsann K nepemMeLlmMBaemMomMmy pactsopy mpem-oytun-5-[[3-
hTOP-4-[(4-HUTPOodeHOKCU)kapBoHNaMMHO ] eHun]cynbOoHUM-[(4-
MeTokcndeHmn)meTun]ammHoltnason-4-kapbokemnara (1,2 r; 1,82 mmons) B THF (20
Mn) npu KT. MNonyyYeHHyo peakyMoHHY cMmecb nepemewumanu npu KT B TeyeHue 2 u.
[o6aBnsanu oxnageHHyo BO fbAYy BOAY, MOCMNE Yero 3KCTparnpoBanv 3TunayetaTom

(2x 50 mn). OB6beauHEHHbIN opraHudeckui cnon cywmnu Hag 6e3sogHbiM Na,SOy,
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dunbTpoBaNM M KOHUEHTPUPOBANM MNPU MOHWKEHHOM AaBneHun. HeounwjeHHoe
BewecTso  ouuwanu  dnaw-xpomarorpacdmen (¢ amounposaHnem  40%-Hbim
aTunayeTtarom B netponenHom acupe), nonyyasa 6enosatoe TBepaoe selwjectso (500
mr; 40%).

M/z 681,50 (M+H)".

C. 5-[[4-(2-AMUHO3TOKCUKAPOOHUNAMNHO)-3-OTOP-

heHun]cynboHunammHoltnason-4-kapboHoBas kucnoTta, TpudTopauertar

H

N (0]
~oN
O/E:[ \g/ "
W
0=§ F

TFA (5 M) aobaensnu K mpem-6ytun-5-[[4-[2-(mpem-
ByTokcukapboHMNamMmMHO) 3ToKCUKkapb oHMNaMUHO]-3-cbTop-heHnn]cynbdoHun-[(4-
MeTokcndeHmnn)meTun]ammHoltnason-4-kapbokennary (450 wr; 0,66 mmonb) npu KT.
PeakynoHHy0 CMeCb nepemewmsann B TedeHne 24 4 npu 3TOWN XKe Temnepartype u
KOHLEHTPUPOBANM MpU MOHWKEHHOM AaBrieHWMW. [ONYYEHHbIN HEOUYULLEHHBIN NPOAYKT
pactupanun ¢ auatunosbiM acpupom (2 x 10 Mn) M Cywmnn noj BbICOKMM BakyyMOM,
nonyyas ©OenoBaToe TBEPAOE BELIECTBO, KOTOPOE WCMOMb30OBanyM Ha CrnegyoLlien
crtagum 6e3 gononHUTENLHON OUNCTKM (350 MI HEOUULLEHHOTO).

M/z 405,36 (M+H)".

d. 5-[[3-PTOpP-4-(2-ryaHnamHO3TOKCUKapOOHUNamMmMHo)peHun]-

cynbdoHnnammHoltnason-4-kapboHoBas kucnorta

H NH
N__O
~"N"NH
Q hig H 2
0=$ F

s _NH

S on
o]

Mupason-1-kapbokcammamHa rugpoxnopug (136 wmr; 0,92 mmonb) n DIPEA
(0,55mn; 3,0 wmmonb) pobaBnAnuM K NEpEMeLUMBaeMomMy pactBopy  5-[[4-(2-
aMMNHO3TOKCHMKaPOOHUNaMnHo)-3-bTop-heHnn]cynbpoHmnnammHo]Tnason-4-kapb OHOBOW
Kncnotoel B copme TpudTopauetata (250 mr; 0,61 mmons) 8 DMF (6 mn) npu KT.
[MONyYEHHYIO peakUMOHHYI CcMecb nepemewmBanm npu KT B TeyeHne 4 v,
KOHLEHTPUPOBaNu Npu MOHWXKEHHOM JaBrneHunm u K octatky gobasnsnu sogy (5 mn).
lMony4eHHbIN 0CagoK OTOUNBTPOBLIBANN, NPOMbIBANU AM3TUNOBLIM 3dupom (2 X 5 mn)

M CYLLMNN NOZA BbICOKMM BakyyMOM. HeouMLLEHHbIN NPOAYKT ouyumLlanu npenapartuBHOM
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HPLC, nonyyas ykasaHHbIW B 3aronoBke MNPOAYKT B Buae OenosBaTtoro TBephoro
Bewlectsa (45 wmr; 16%).

'H AMP (300 MI'y, DMSO-ds) & 13.42 (1H, brs), 9.60 (1H, s), 8.07 (1H, s), 7.79
(1H, t, J=8,0ry), 7.62-7.56 (1H, m), 7.51 (1H, d, J=8,0 Ty, J=2,0 l'y), 7.46 (1H, dd, J
=10,4Ty; 2,0y), 7.12 (4H, brs), 4.18 (2H, t, J= 5,2 L), 3.48-3.40 (2H, m).

M/z 447 27 (M+H)".

CoeaunHeHus, 1Cnonb3oBaHMEM CnocoboB,

nony4yeHHble C aHanorn4yHbIX

onucaHHbIM B npumepax 26 1 27, N OYMLLEHHbIE aHanornyHbiM 00pasom NocpesCTBOM

npenapatnsHon HPLC, nokasaHbl B NpMBEAEHHON HUXE Tabnuue.

Mpumep | CrpykTypa HasBaHue, aaHHble AMP n macchbl
5-[[4-(Kapbamumungonnkapbamonn-aMmmHo)-3-
HoH Nt dhTop-dheHnn]cynbPoHnNaMmnHo Tnason-4-
Ogé/@i;fg \f,]l/H kapboHoBas kucnora.
28 s. _NH M/z 402,9 (M+H)";
<\NIEKOH 'H AMP (ds-DMSO) 6 13.5 (1H, brs), 8.18 (1H,
° brs), 8.13 (1H, m), 8.04 (1H, s), 7.72 (1H, brs),
7.40 (2H, m), 6.96-6.61 (4H, m).
5-[[3-DTOp-4-(ryaHngnHokapbamonnammHo)-
hon NH deHnn]cynbPoHnNaMnHolTnason-4-
9 /@[N\g’N N““NH, | kapBoHoBas kucroTa.
29 R M/z 416,3 (M+H)";
<\NI((0H 'H AMP (ds-DMSO) 5 8.49 (1H, s), 8.04 (1H,
° brs), 7.88 (1H, brs), 7.50 (4H, m), 3.94 (2H,
brs).
5-[[4-[(2-AMWHO-2-MUHO-
atun)kapbamounammnHol-3-prop-theHun]-
by NH cynboHnnammHoltnason-4-kapboHosas
9 /@[N\B(N\)LNHz kvucnota.
30 R M/z 417,3 (M+H)";
<‘NIE’(0H "H AMP (ds-DMSO) 6 13.5 (1H, brs), 9.01 (1H,
° s), 9.21-8.71 (4H, m), 8.43 (1H, s), 8.19 (1H, t,
J=8,4Ty), 806 (1H, s), 7.46 2H, t, J = 8,8
My), 7.29 (1H, m), 4.04 (2H, d, J=5,2 T'y).
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Mpumep | CrpykTypa HasBaHue, aaHHble AMP n macchbl

5-[[3-PTOp-4-(2-ryaHnanHoaTuncynbdaHun-
kapboHunammnHo)heHun]cynboHNNamMmmHoJ-
Tnason-4-kapboHoBas kucrnora.

. J@[“\nﬂwu%”z M/z 463,1 (M+H)*;

31 S°=3H "H AMP (ds-DMSO) & 13.42 (1H, s), 10.51 (1H,
<\N]:“/0H s), 8.16 (1H, s), 8.08 (1H, s), 7.79 (1H, t, J =
° 7,5Ty), 7.61 (1H, s), 7.51 (2H, m), 7.31-6.79
(4H, m), 3.36 (2H, t, J=6,5Tu), 3.36 2H, t, J
=6,5Tu).

Mpumep 32
5-[[3,5-OudTop-4-(ryaHnamHokapbamounammHo)heHun]cynbopoHnNaMmmHo]-

Tnason-4-kapb6oHoOBasA KUCNoTa
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a. mpem-bytnn-5-[[4-[(2-xnopauyeTmnn)ammHo]-3-dpTop-dheHnn]cynbPoH M-

[(4-meTokcnbeHnn) meTun]ammHoltnason-4-kapbokcunat

N
o e
W (o]
0=3 F
(S | N-pms
N OfBu
o

EtsN (276 wmr; 2,73 mmonb) mn xnopauetunxnopug (185 wmr; 1,64 mmonb)

10 pobBaBnsinM K NEpeMeLuMBaeMoMy  pacTBopy  mpem-0ytun-5-[(4-amuHo-3-dTop-
theHun)cynbdoHnn-[(4-meTokcuheHun)meTun]ammHo]tnason-4-kapbokcmunara (450 wr;

0,91 mmonb) B DCM (5 mn) npu 0°C. MMony4eHHy0 peakuynmoHHY CMECh NnepemeLumBani

npu KT B Te4eHue 2 4, racunm OXnaxaeHHoW BO nbay Bogoun (5 mn) 1 akcTparnposanm

DCM (2 x 10 wmn). OObegMHEHHbIN opraHudeckmin cnol cywunn Hag Na,SO,,

15  dunbTpoBanM U KOHUEHTPUPOBanNu Mpu TMOHMKEHHOM AaBneHun. HeouunwieHHoe
BELeCTBO ouuanu nytem pactvpaHma ¢ AuaTunosbiM acdupom (2 x 5 mn), nonyyas
3erneHoe TBEPAOE BELJEeCTBO, KOTOPOE WCMonb3oBanu Ha creaywowen cragum 6e3

AONONHUTENBHON O4YNCTKM (400 Mr HEOUULLEHHOTO).
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M/z 570,69 (M+H)".
b. mpem-bytnn-5-[[4-[(2-a3ngoauyeTmn)amumHo]-3-pTop-dheHnn]cynbPoHumM-

[(4-meTokcnbeHnn) meTun]ammHoltnason-4-kapbokcunat
N
0 /@[ NN
0=S F©
<3 | N-pmB
\N OfBu

o}

NaN; (92 wr; 1,40 mmonb) gobaBnsanu kK nepemeLuBaemMomMy pacTBopy mpem-
OyTnn-5-[[4-[(2-xnopaueTunn)amuHo]-3-dpTop-peHmnn]cynbdoHmn-[(4-meTokcndpeHnn)-
MeTun]amuHolammHo]tmnason-4-kapbokcunarta (400 mr; 0,70 mmone) B8 DMF (5 mn) npu
KT. lNony4eHHy0 peakUyUoHHYI0 cMech nepemelwumsanu npu KT B TeuyeHne 16 4, racmnu
oXnaXkgeHHon BO nbay Bogon (10 mn) mn akcTparumposanu stunagetatom (2 x 10 mn).
ObbeauHeHHble OpraHMyeckne 3KCTpakTbl cywmnn Hag Na,SO, duneTpoBann wu
KOHLEHTPUPOBaNM MNpPU MOHWKEHHOM JfaBneHnn. HeouuweHHoe BEeLecTBO ouuLjanm
nyTeM pactupaHma ¢ AWU3TUNOBbIM 3apupom (2 X 5 M), nonyyas CBETO-KOPUYHEBOE
TBepaoe sewectso (370 mr; 91%).

M/z 577,23 (M+H)".

C. mpem-bytnn-5-[[4-[(2-amnHoaueTnn)ammHo]-3-hTop-dheHnn]cynbPoHUM-

[(4-meTokcnbeHnn) meTun]ammHoltnason-4-kapbokcunat

10%-Hpin  Pd/C (300 wr) pobasnsanu k pactsopy mpem-6ytun-5-[[4-[(2-
asngoaueTtun)ammnHol-3-cbTop-deHnn]cynbdoHNN-[(4-MeTOKCUDEHUT)METNN]AaMUHO]-
Tnason-4-kapbokcunara (370 mr; 0,64 mmone) B EtOAc (10 mn) npn KT B atmocdepe
asota. [lonyyeHHy peakuMoHHYK cMecb nepemewmsann npu KT B atmocdepe
BOAOpPOAAa (AaBneHue ¢ mucnonb3oBaHnem GannoHa) B TedeHue 16 4y, dunbTpoBanmu
yepes Habueky yenuta u npombieanun EtOAc (20 mn). dunbTpaT KOHUEHTpMpOBaNu npu
MOHWXXEHHOM JaBMNEeHMU. HeouneHHOoe BELeCTBO Ouvuann nyTeMm pactvpaHust C
ANaTUNoBbIM achupom (2 X 5 mn), nonyyas kopuvHeBoe TBepaoe BewlectBo (340 wr;
96%).

M/z 551,35 (M+H)".
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d. mpem-bytnn-5-[[4-[[2-(4,5-aurnapo-1H-nmnaason-2-nnammHo)aueTun]-

aMWnHO]-3-pTop-heHnn]cynboHun-[(4-meTokcndeHun) meTunlammHoltnason-4-

kapbokcunar
N
H
4y
9 § HoH
:§ F
<S| N-pms
N OfBu
o}

2-Metunncynbanun-4,5-gurngpo-1H-nmmgason (124  wmr; 0,50 mmoneb)
aobasnanu K nepemMeLInBaemMomy pacTeopy mpem-6yTnn-5-[[4-[(2-
amuHoaueTun)ammHol-3-ptop-peHun]cynspoHun-[(4-
MeTokcndeHmn)meTun]ammHoltnason-4-kapbokemnara (400 wr; 0,72 mmone) B THF (5
mn) npu KT. MMony4eHHyo peakunoHHyo cmecb Harpesanu o 70°C B TeueHue 48 4 B
3aKpbITOM PrIakOHE N KOHLEHTPMPOBANM NPU MOHWKEHHOM aBMEHUN, NOryYas Xentoe
TBEpPAOE BELWECTBO, KOTOPOE MCMnonb3oBanuM Ha cnegywowen cragum  6es
AONOSNTHUTENBHON O4YMNCTKM (500 Mr HEOUULLEHHOTO).

M/z 619,36 (M+H)".

e. 5-[[3,5-Oudprop-4-(ryaHngunokapbamonnammuo)oeHmn]-

cynboHnnammHoltnason-4-kapboHosas kucnorta

N
N /D

N N

Q IH o
O=§ F
S NH
o

(o]

TFA (5 mn) pgobasnann k mpem-0ytun-5-[[4-[[2-(4,5-aurnapo-1H-nmnaason-2-
nnammHo)auetunjammHol-3-hTop-heHunn]cynboHun-[(4-metTokcuheHnn)meTmn]aMmmHol-
Tnason-4-kapbokcunaty (500 mr; 0,50 mmonb) npn 0°C n nepemewmsanu npu KT B
TeyeHne 6 4. TFA BbinapmBanu npU MOHWKEHHOM AaBMEHMM W MOMNYyYEHHbIN
HEOUNLLIEHHbIW NPOAYKT pacTupanu ¢ AM3TUNOBbIM 3hUpoM (2 X 5 Mn) n cywmnu nog
Bakyymom. HeouuweHHbIn npogykT oumwanu npenapatusHon HPLC, nonydas
yKasaHHbIW B 3aronoBKe NPoAYKT B BuAe 6enoro teepaoro sewectsa (37 mr; 18%).

'H AMP (400 MI'y, DMSO-ds) 8 13.43 (1H, brs), 10.20 (1H, brs), 8.4 (3H, brs),
8.11-8.08 (2H, m), 7.55-7.48 (2H, m), 4.08 (2H, s), 3.60 (4H, s).

M/z 443,24 (M+H)".

YcnoBusa LC-MS

KonoHka: Acquity BEH C18 (50 mm x 2,1 Mm; 1,7 MKM).
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MopBmxkHas dasa: A: 0,05%-Hbi pacTBOp MypaBbMHOW KUCNOTLI B BoAe; B:
0,05%-HbIn pacTBop MypasbuHoun kncnotel B ACN.
Bpems (MuH)/%B: 0/3; 0,4/3; 2/98; 3,8/98; 4,2/3; 4,5/3.
Temneparypa konoHku: 35°C.
5 CkopocTtb notoka: 0,6 Mrn/mMUH.
YcnoBus npenaparusHon HPLC

KonoHka: Atlantis T3 (250 x 19 mm, 5 MKm).

MopgswkHas dasa: (A): 0,1%-Hbll pacTBOp MypaBbMHOM kucnotbl; (B):
aLeToHUTpUI.
10 CkopocTb notoka: 19 Mn/MuH.
MpagneHT (T/%B): 0/5; 1/5; 9/30; 10,31/99; 12/99; 12,1/5; 15/5.
Pactsopumoctb: ACN + H,O + THF.

Mpumep 33
15 5-[[3-®PTOp-4-[[2-(MOphONUH-4-kKapb OKCUMUMAOUITaMUHO )aLeTUN]aMmuHo]-
¢eHun]cynbhoHnnammHo]tnason-4-kapboHoBasa KucnoTa

H NH

N J
o LY VY
0=S F

a. mpem-byTtun-5-[[3-Top-4-[[2-(MmopdonnH-4-kapboTrmonnammHo)aueTun]-

amuHo]deHnn]cynboHun-[(4-meTokcndpeHnn)metTun]ammHoltnason-4-kapbokcunar

20 °
Pacteop mpem-6yTnn-5-[[4-[(2-amuHoayeTun)ammHol-3-Top-
heHun]cynboHUn-[(4-meTokcndeHmn)metTun]ammHoltnason-4-kapbokcunara (500 wr;
0,9 mmonb) 1 gn(ummaason-1-mn)metraHtmona (242 wr; 1,36 mmone) B CH,Cl, (15 mn)
nepemewwmsany npu KT B TeueHne 30 muHyT. 3atem pgobasnann mopdonuH (118 wr;
25 1,36 MMOrb) 1 MOMYYEHHYIO peakUMOoHHY0 cMecb nepemelumsanu npu 40°C B TeueHue

1 4. PeakyMoHHyt0 CMeCb KOHLEHTPUPOBanNW Nog BakyymMmoM.
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HeouunweHHoe coeguHeHne ounwanu dna-xpomarorpadmen ¢ 3nonpoBaHnem
3%-Hbim MeOH B CH,Cl,, nonyyaa 6neaHo-pososoe cmonoobpasHoe sewjectso (100
mr; 83%).

M/z 680,42 (M+H)".

b. mpem-byTtun-5-[[3-pTop-4-[[2-(MopdOnnH-4-kapO OKCMMMNLONNAMUHO)-
aueTtun]amuHo]deHnn]cynbdoHnn-[(4-meTtokcndpeHun) meTunljammHoltnason-4-
kapbokcunar

H JNLH
N
L CLYV 0
0% -0 L_o
s—Npma
<\NI'rOtBu
o}

Ag(OTf) (255 wr; 0,99 mmonb) gobasnsanu k pactsopy mpem-6ytun-5-[[3-dpTop-
4-[[2-(mopdhonnH-4-kapboTrnonnammHo)aueTmn]ammHo]cheHnn]cynbpoHnn-[(4-
MeTokcndeHmn)meTun]ammHoltuason-4-kapbokennara (450 mr; 0,66 mmonb) B cMecu
CH,CL:THF (1:1; 20 mn). PeakumoHHyto cmecb oxnaxganu o -30°C mn B TeuyeHue
15 MuHYT npoaysanu rasoobpasHbiM NH3. PeakynoHHyo cmech nepemelumsanu npu KT
B TeyeHue 4 4, racunu MeOH (1 mMn) n KOHUEHTpUpOBanu Npy NOHMKEHHOM AaBIEHUN.
Hobaenanu Bogy (25 mn) u akctparnposanu EtOAc (2x50 mn). O6begnHEHHbIN
opraHunyeckun crnon cywunu Hag Na,SO, dunbTpoBann ©n KOHUEHTpUpOBAaNu.
HeounweHHoe BeLecTBo oumwanu dgnaw-xpomarorpaduen ¢ anomposaHmem 3%-HbiM
MeOH B CH.Cl,, nonyyas yepHoe cmonoobpasHoe BeLectso (250 mr; 57%).

M/z 663,53 (M+H)".

C. 5-[[3-DTOp-4-[[2-(MOpdOonnH-4-kapb OKCUMUAOUNAMUHO)aLeTUI]aMNHO]-
heHun]cynbdoHunammHolTnason-4-kapboHoBas kucnoTta

H NH

N JL
JONRAS
0=$ £ O °

Pactsop mpem-6ytnn-5-[[3-cdTop-4-[[2-(MopthonmnH-4-kapBoKCMMNLOUNaMmNHO)-
aueTtunjamuHo]deHnn]cynb®oHNUN-[(4-MmeToKCnpeHun) MeTun]ammHolTnason-4-
kapbokcunata B cmecn TFA:H,O (95:5; 2 mn) nepemewmsanu npu KT B TeyeHne 3 u.
PeakynoHHY0 CMEeCb KOHLIEHTPUPOBaNM U HEOYULLEHHbIN MPOAYKT HEUTpanu3oBanu
METaHOMbHbIM PAacTBOPOM amMmmMuaka. 3aTem peakyMOHHYIO CMECb KOHLIEHTPUpOBanu npu

MOHWXXEHHOM JaBrneHun. HeouuweHHoe BewectBo ouuvwanu npenapatmsHon HPLC,
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nony4asi ykasaHHbll B 3aronoBke MPOAYKT B Buae GenosaToro TBEPAOro BeELECTBA
(12,4 ~r; 8%).

"H AMP (400 My, DMSO-ds) & 13.32 (1H, brs), 9.67 (1H, s), 8.13 (1H, s), 8.05-
7.85 (3H, m), 7.63-7.61 (2H, m), 7.52-7.49 (1H, m), 4.18 (2H, brs), 3.63-3.55 (4H, m),
3.50-3.30 (4H, obs).

M/z 487,34 (M+H)".

YcnoBua LC-MS

KonoHka: Acquity BEH C18 (50 mm x 2,1 Mm; 1,7 MKM).

MopBwwkHas dasza: A: 0,05%-Hbii pacTBOP MypaBbWHOW KUCNOTbI B BoAe; B:

0,05%-HbIn pacTeop MypasbmHon kncnotel B ACN.
Bpems (MyH)/%B: 0/3; 0,4/3; 3,2/98; 3,8/98; 4,2/3; 4,5/3.
Temnepatypa konoHku: 35°C.
CkopocTtb notoka: 0,6 Mn/MuH.

YcnoBusa npenapatusHon HPLC

Ncnonb3osaHHas konoHka: Symmetry C18 (300 x 19 Mm, 7 MKm).

MopgswmxkHas dasa: (A): 0,1%-Hbln  pacTBOp MypaBbMHOWM kucnotbl; (B):
aueToHUTpUI.

CkopocTb noTtoka: 19 Mn/MuH.

MpagnenT (T/%B): 0/5; 1/5; 7,1/56; 7,15/99; 10/99; 10,1/5; 13/5.

PactsopumocTtb: CH;CN + H,O.

Mpumep 34
5-[[4-[[2-[(N-LinaHoKkapBamumnaoun)ammuHo]auetun]ammHo]-3-cptop-

¢eHun]cynbhoHnnammHo]tnason-4-kap6oHoBas KucCnorTa

NH
H N
N Z
N N
O Y W
O=§ F
s _NH
g
)

DIPEA (0,1 mn; 0,58 mmonb) n NaN(CN), (142 wmr; 1,6 mmonb) gobaensnm K
nepemeLLIMBaeMomy pacTtsopy 5-[[4-[(2-amnHOaueTUn)ammHol-3-pTop-
heHun]cynboHunammnHoltnason-4-kapboHoson kmcnotol (200 mr; 0,53 mmons) B DMF
(5 mn) npn KT B atmocthepe asorta. PeakymoHHyto cmech nepemeruvsanu npu 50°C B
TeyeHne 48 4 M KOHUEHTpMpoBanu npuv MOHWKEHHOM AaBneHun. HeounweHHoe
coefuHeHne pasbasnanu sogon (5 mn) n nogkucnsnn go pH 2-3, ucnonb3dys 1 H.

pactsop HCI. [MonyyeHHbIn OCafaoKk OTPUNLTPOBLIBANN U CYLUANW MNOA  BbICOKAM
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BakyymomMm. HeouuweHHbIn npogykt ouuwanu npenapatusHon HPLC, nonyvas
yKasaHHbIW B 3arofnoBKe NpoaykT B Buae 6enosaroro teepaoro sewectsa (20,8 mr; 8%).
'H AMP (400 My, DMSO-ds) 5 12.8 (1H, brs), 10.0 (1H, s), 8.17 (1H, s), 8.13-
8.09 (1H, m), 7.55-7.52 (2H, m), 6.96 (1H, brs), 6.87 (2H, s), 4.00 (2H, d, J=6,0 I'L).
M/z 442,18 (M+H)".
YcnoBus LC-MS
KonoHka: Acquity BEH C18 (50 mm x 2,1 MMm; 1,7 MKM).

MopBwwxkHas dasza: A: 0,05%-Hbii pacTBOP MypaBbWHOW KUCNOTbI B BoAe; B:

0,05%-HbIn pacTBop MypasbmHon kncnotel B ACN.
Bpems (MuH)/%B: 0/3; 0,4/3; 2/98; 3,4/98; 3,5/3; 4/3.
Temnepatypa konoHku: 35°C.
CkopocTtb notoka: 0,6 Mn/MuH.
Ycnosusa npenaparusHon HPLC
Kononka: XBRIDGE C18 (150 x 19 mm, 5 MKm).

MopgswxkHas dasa: (A): 0,1%-Hbln  pacTBOp MypaBbMHOW kucnotbl; (B):

aueToHUTpUI.
CkopocTb notoka: 19 Mn/MuH.
MpagneHT (T/%B): 0/0; 2/0; 8/20; 10,9/20; 10,95/99; 13/99; 13,10/0; 16/0.
PactsopumocTtb: ACN + H,O + THF.

Mpumep 35
5-[[4-[(4-AMUHO-4-UMUHO-ByTaHOoUN)aMuHO]-3-chTOop-

¢deHun]cynbhoHnnammHo]Tnason-4-kapooHoBas KucCnora

a. 5-[[4-(3-XnopnponaHounamuHo)-3-ptop-deHnn]cynedoHnn-[(4-

MeTOKCUEHMMN)METUN]aMUHO]TUa3on-4-kapboHoBas KMCnoTa
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YkcycHein aHrngpug (5 mn) B8 DCM (5 mn) gobaenanu Kk nepemeLimBaemMomy
pacteopy 3-xnopnponadounxnopuaa (1,5 r; 3,04 mmons) 8 DCM (5 mn) npu 0°C. Yepes
10  wmuHyT pobasnsnm  mpem-6yTnn-5-[(4-amunHo-3-pTop-dpeHun)cynbdoHnn-[(4-
meTokcudeHun)meTunjammHolrmason-4-kapbokennar (1,5 r) 8 DCM (10 mn) npu 0°C.
lMonyyeHHyO peakuMoHHY cmecb nepemewmsanu npu KT B TeyeHue 2 4, racunm
oxnaxgaeHHon Bo nbay Bogown (20 mn) u akctparnposanu DCM (2x10 mn). OpraHuyeckui
cnon cywunun Hag Na,SO, dwunbTpoBann u KOHUEHTpupoBanu. HeouuweHHoe
BELEeCTBO ouuwanu  dnaw-xpomarorpacdmen (¢ anmounposaHnem  60%-Hbim

aTunayeTtarom B neTponenHom adupe), nonyyasa 6enosatoe TBepaoe selwlectso (600

Mr; 33%).
M/z 584,40 (M+H)".
b. mpem-byTtnn-5-[[4-(3-ynaHonponaHonnamumHo)-3-pTop-

heHun]cynboHUn-[(4-meTokCcndeHnn)MeTUN]aMmuHo]Tuason-4-kapbokecnnar

H N
N =
o LU
0=3 F
<S | Npma
N OfBu
o

Unanng natpus (76 mr; 1,54 mmonb) gobasnanu K nepemMmeLumBaemMomMmy pactBopy
5-[[4-(3-xnopnponaHonnamuHo)-3-pTop-peHun]cynboHun-[(4-metokcnpeHnn)meTnn]-
amuHo]Tnason-4-kapboHoson kucnotel (600 mr; 1,02 mmone) B DMF (5 mn) npu KT.
lMonyyYeHHYIO peakuMoHHY0 cMecb nepemerumsany npu KT B TeyeHue 6 4 1 racumnm
oxnaxaeHHon BO nbay Bogon (10 mn). TMonyyeHHbI OCafOK OTUNLTPOBLIBANM,
npombiBann Et;O (2x10 mn) 1 Cywmnn noj BbICOKMM BaKyyMOM, NOny4vasi KOpU4HEBOE
TBepaoe sewectso (500 mr; 84%).

M/z 597,24 (M+Na)".

C. mpem-byTtnn-5-[[4-[(4-aMnHO-4-MMNHO-OyTaHoUN) aMuHO]-3-hTop-

heHun]cynbpoHUn-[(4-meTokcndeHnn)MeTn]aMmmHo]Tnason-4-kapbokecunar

! NH
/@ Y\)LNHZ
Q )
0=3 F
(S | N pvB
\N OtBu
o}

MasoobpasHbin HCI nponyckanu uyepes nepemMellMBaemMblii pacTBOp mpem-
B6yTnn-5-[[4-(3-ymaHonponaHonnammHo)-3-chtop-deHmn]cynbPoHUnN-[(4-meTokCcndeHmn)-

mMeTun]amuHoltnason-4-kapbokcunara (400 mr; 0,69 mmonb) B cmecun ataHon:Et,O (1:4;
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10 mn) npu 0°C B TeueHune 2 4. [ONyYEHHYIO peakumoHHY CMECh BblAepXXusanu npu
4°C B TeyeHne 16 4. 3arem neTyyne KOMMOHEHTbI BbiNapueann MNpu MOHMXKEHHOM
AasneHun. OcraTok pacTeopanu B 3TaHone (5 mn) n B TedyeHme 20 MUHYT npornyckanu
razoobpasHbin NH;. JleTyune KOMMOHEHTbI BbiNapuvBanu npu MOHWXXEHHOM [aBrEHUM.
Mony4YeHHbI HEOUULLEHHBIM NPOAYKT pacTvpanu ¢ AM3TUMOBbIM 3cmpom (2 X 5 mn) n
CYLLMIN MOA BbICOKAM BaKyymMOM, MOfy4asi KOPUYHEBOE TBEpAOE BELLUECTBO, KOTOpOe
ncrnonb3oBanu Ha cneaywwen cragum 6e3  gononHuTenbHon ouuctkn (350 wmr
HEOUULLEHHOrO).

M/z 592,43 (M+H)".

d. 5-[[4-[(4-AMUHO-4-NMUHO-OyTaHOUN)aMKHO]-3-dbTop-

heHun]cynboHunammHolTnason-4-kapboHoBas kucnoTta

N
X Ao,
0=$ £ 0
s NH
&
0

Cmecb TFA:H,O (95:5; 3 mn) pobasnann k mpem-6ytun-5-[[4-[(4-amuHO-4-
UMMHO-ByTaHomn)amuHol-3-prop-dheHun]cyneoHnn-[(4-metTokcndeHmn)meTmn]-
amuHo]tnason-4-kapbokcunary (350 wr; 0,592 mmonb) npu 0°C. TllonyyeHHyto
peakUMoHHYI0 cMecb nepemelwumsanu npu KT B TedeHue 6 4 1 KOHUEHTpupoBanu npu
MOHWXXEHHOM  AaBrieHun. [1ony4YeHHbI HEOYMLLEHHbIM MNPOAYKT pactupann ¢
ANSTUNOBbLIM 3cpmpom (2 X 5 Mn) 1M CyLMnn Noj BbICOKUM BakyyMOM. HeOouULEeHHbIN
NPOAYKT ounwanm npenapatmsHon HPLC, nonyyas ykasaHHbI B 3aronoBke MPOAYKT B
Buae 6enosaroro TBepAoro sewectsa (31 mr; 12%).

'H AMP (400 MI'y, DMSO-ds) & 13.40 (1H, s), 10.08 (1H, s), 8.99-8.71 (4H, m),
8.07 (1H, s), 8.05-8.01 (1H, m), 7.54-7.46 (2H, m), 2.85 (2H,t, J=7,2Tu), 2.62 (2H, t, J
=7,2Ty).

M/z 415,93 (M+H)".

YcnoBua LC-MS

Kononka: Acquity BEH C18 (50 mm x 2,1 Mm; 1,7 MKM).

MopBwkHas ¢dasa: A: 0,05%-Hbii pacTBOpP MypaBbMHOW KUCNOTLI B BoAe; B:

0,05%-HbIn pacTBop MypasbmHon kncnotel B ACN.
Bpems (MuH)/%B: 0/3; 0,4/3; 2/98; 3,4/98; 3,5/3; 4/3.
Temnepatypa konoHku: 35°C.
CkopocTtb notoka: 0,6 Mn/MuH.

YcnoBusa npenapartusHon HPLC
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KonoHka: Symmetry C18 (300 x 19 MM, 7 MKM).

MopgsmxkHas dasa: (A): 0,1%-Hbin  pacTBOp MypaBbMHOM kucnotbl; (B):
aueToHUTpun.

CkopocTb notoka: 19 Mn/muH.

MpagvenT (T/%B): 0/5; 1/5; 7/20; 10,1/20; 10,1/99; 13/99; 13,1/5; 16/5.

Pactsopumoctb: ACN + H,O + THF + DMSO + koHY. FA.

Mpumep 36
5-[[4-[3-(4,5-Ournapo-1H-umunaason-2-un)nponaHounammHol-3-crop-

¢eHun]cynbhoHnnamuHo]Tnason-4-kap6oHoBasA KMCnoTa

N
i L

O:‘{\:‘, FO
s _NH
<\NL\/OH

o]

a. 5-[[4-[3-(4,5-Ournapo-1H-nmmnpason-2-unynponaHomnnammHol-3-ptop-

heHun]cynboHUn-[(4-meTokCcMdeHNN)METUN]aMUHO]TUa3on-4-kapboHoBas KncnoTa

MasoobpasHbin HCI nponyckanu uvepes nepemelmBaemMblii pacTBOp mpem-
6yTun-5-[[4-(3-ymaHonponaHonnammHo)-3-chtop-deHnn]cynboHun-[(4-meTokcndeHmn)-
meTun]amuHoltnason-4-kapbokcunara (310 mr; 0,53 mmonb) B cmecun ataHon:Et,O (1:4;
15 mn) npyn 0°C B TeueHne 2 4. [MOMNYyYEHHYIO peakumOHHY CMECb BblAepXKuBanu B
XonoaunbHUKe B TeveHue 16 4. 3arem neTtyume KOMMOHEHTbl Bbinapusanu npu
MOHWXXEHHOM AasBneHun. [onydeHHbIn ocTaTtok pacTeopanu B ataHone (5 mn). 3atem
pobasnanu stuneHgmamud (32 wr; 0,53 mmonb) npu KT. [MonydYeHHYo peakuyMOHHYHO
cmecb nepemewwmsanu npy KT B TeyeHne 8 4 U KOHLUEHTPUPOBANU NPY MOHUKEHHOM
AasneHun. MNMonyyYeHHbIN HEOUULLEHHBIA NPOAYKT pacTupann ¢ H-NeHTaHoMm (2 X 5 mn) n
CYLLUIN MOA BbICOKAM BaKyymMOM, MOry4Yasi KOPUYHEBOE TBEpAOe BELLECTBO, KOTOpOe
ncrnonb3oBanu Ha crneaywwen cragum 6e3  gononHuTenbHon ounctkn (400 wmr
HEOUULLEHHOrO).

M/z 618,46 (M+H)".
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b. 5-[[4-[3-(4,5-Ournapo-1H-nmunpason-2-unynponaHonnammHol-3-ptop-

heHun]cynboHunammHoltnason-4-kapboHosas kmucnoTta

Cwmecb TFA:H,O (95:5; 3 mn) gobasnanu k 5-[[4-[3-(4,5-aurmapo-1H-ummnaason-2-
un)nponaHonnammHo]-3-ptop-peHunn]cynbpoHun-[(4-metTokcudeHmn)meTunjammHol-
Tnason-4-kapboHoson kucnote (280 wr; 0,45 mmonb) npu 0°C. T[lony4veHHyro
PeakUMOHHYI0 CMeCb nepemelumsanu npu KT B TedeHue 4 4 U KOHUEHTpMpoOBanu npu
MOHWXXEHHOM  AaBneHun. [TOnyYeHHbI HEOYULLEHHbIN  MPOAYKT  pactvpanu ¢
AN3TMNOBLIM 3UpoM (2 X 5 Mn) 1 Cylwmnn No4 BbICOKUM BakyyMOM. HeouunweHHbIn
NPOAYKT ounwany npenaparmsHon HPLC, nonyyas ykasaHHbI B 3aronoBKE MPOAYKT B
Buge 6enosartoro TBepaoro sewectasa (21 mr; 10%).

'H AMP (300 MI'y, DMSO-d,) & 13.45 (1H, brs), 9.80 (1H, brs), 8.12-8.04 (2H,
m), 7.54-7.44 (2H, m), 3.65 (4H, s), 2.82-2.77 (2H, m), 2.62-2.58 (2H, m).

M/z 441,98 (M+H)".

YcnoBusa LC-MS

Kononka: Acquity BEH C18 (50 mm x 2,1 MMm; 1,7 MKM).

MoaswmxHas ¢asa: A: 0,05%-Hbin pacTBOp MypaBbMHOM KUCMOTbl B BoAe; B:

0,05%-HbIn pacTBop MypaBbmHOM kncnoTel B ACN.
Bpems (MyH)/%B: 0/3; 0,4/3; 3,2/98; 3,8/98; 4,2/3; 4,5/3.
Temnepatypa konoHku: 35°C.
CkopocTtb notoka: 0,6 Mn/MuH.

YcnoBusa npenapatusHon HPLC

Kononka: Symmetry C18 (300 x 19 Mm, 7 MKM).

MopgswmwkHas dasa: (A): 0,1%-Hbll  pacTBOp MypaBbMHOM kucnotbl; (B):
aLeToHUTpUI.

CkopocTb noTtoka: 19 mn/MuH.

MpagneHT (T/%B): 0/5; 1/5; 7/30; 8,7/30; 8,75/99; 11/99; 11,1/5; 13/5.

Pactsopumoctb: ACN + H,O + THF.
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Mpumep 37
5-[[4-[(3-AMUHO-3-UMHNHO-2-MeTUr-NponaHoun)ammHo]-3-¢ptop-

cdeHun]cynbhoHnnammHo]tnason-4-kap6oHoBasa Kucnora

o=“$ E (o] NH,
s. NH
g
o}
a. mpem-byTtnn-5-[[4-(2-xnopnponaHonnamnHo)-3-hTop-

heHun]cynboHUn-[(4-meTokcndeHnn)MeTnn]aMmmHo]Tnason-4-kapbokecunat

Ve
T om
o}

2-XnopnponaHounxnopug, (1,48  wmn; 15,1 Mmonb)  pgobaesnsnm K
nepemMeLunBaeMomMmy pactsopy mpem-6ytun-5-[(4-amuHo-3-dTop-peHnn)cynboHun-
[(4-meTOKCUDEHUN)MeTUN]aMmnHOo]TUason-4-kapbokeunara (3 r; 6,0 mmonb) B8 DCM (50
mn) npy 0°C. Tony4YeHHyI0 peakUMOoHHYIO cMmech nepemewumsanu npy KT B TeyeHne 24 n
KOHLEHTPUPOBanM Mpu MOHWKEHHOM AasneHun. OcTaTtok pactvpann C AWM3TUNOBbLIM
acpmpom (2 x 50 mn), neHTaHom (2 x 50 mMn) U Ccylwmnn Npu NOHMKEHHOM AaBreHWM,
nonyyas 6enosartoe TBepaoe Bewectso (3,4 r; 95%).

M/z 606,28 (M+Na)*; 582,75 (M-H)".

b. mpem-bytnn-5-[[4-(2-ynaHonponaHonnammHo)-3-pTop-

heHun]cynbpoHun-[(4-meTokcndeHmnn)meTnn]ammHo]Tnason-4-kapbokecunar

NaCN (570 wr; 11,6 mmonb) pgobaeBnsanm Kk pactBopy mpem-0ytun-5-[[4-(2-
XropnponaHonnamMmmnHo)-3-hTop-heHunn]cynbhoHnn-[(4-MeToKCU EHNT) METUN]aMNHO]-
Tnason-4-kapbokcunara (3,4 r; 58 mmonb) B DMF (35 mn) npu KT. lNony4yeHHyo
peakUnoHHYI0 cMechb nepemelumsanu npu KT B TeueHue 16 4 1 racunm oxnaxieHHOW BO
nbay BOAOW. [lONyYeHHbIN OCaAOK OTPUNBLTPOBBIBANN W CYLUMNN NOA  BbICOKMM

BaKyyMOM. HeOYMLUEHHbIN MNpOoAYKT ounwann xpomarorpadmend Ha cunukarene (c
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antonposaHnem 40%-Hbim EtOAC B neTponerHom adpupe), nonyvas 6enosaroe Teepaoe
Bewecto (1,5; 44%).

M/z 597,29 (M+Na)*; 573,62 (M-H)".

C. mpem-byTtnn-5-[[3-Top-4-[[3-(rnapokcnammHo)-3-MMNHO-2-METUI-
nponaHoun]ammHo]deHun]cynboHUnN-[(4-meTokcndeHmnn)MeTn]aMmmHo]Tnason-4-

kapbokcunar

NH,OH-HCI (362 wmr; 5,22 mmonb) 1 Na,COj; (828 wmr; 7,8 mmonb) gobaBnsanu K
nepemMeLIMBaeMomMy pacTtesopy mpem-06ytun-5-[[4-(2-unaHonponaHounammnHo)-3-Top-
heHun]cynboHun-[(4-meTokcndeHmn)meTnn]ammHoltnason-4-kapbokcunata (1,5
2,61 mmonb) B EtOH (30 mn) npu KT. Mony4YeHHyo peakUMOHHYO CMEeCh NepemMeLLmsani
npm 65°C B TeueHne 1 4, oxnaxgann pao KT wn dunetpoBanu. dunbTpat
KOHLUEHTPUpOBaNM  NpW  MOHWXKEHHOM  AaBneHuun, nomnyyas  GnegHo-xentoe
cmonoobpasHoe BewecTBO, KOTOPOEe WCNomnb3oBann Ha cnegywowen cragum 6e3s
AOMNOSTHUTENBbHOWN OYNCTKM (1,5 I HEOUNLLIEHHOTO).

M/z 608,48 (M+H)".

d. mpem-byTtnn-5-[[4-[(3-aMUHO-3-UMNHO-2-MeTUN-NPONaHonNn)aMmmHol-3-

dpTop-heHnn]cynbdoHun-[(4-meTokcmdeHnn) MeTunjammHolTnason-4-kapbokcunar

Mopowok xenesa (193 wr; 3,4 mmonb) gobasnanun k mpem-6ytun-5-[[3-prop-4-
[[3-(rnapokcnamMmmnHo)-3-MMNHO-2-MeTUM-NponaHounnjammHo]peHun]cynsoHnn-[(4-
MeTokcudeHmn)meTun]ammHoltuason-4-kapbokevnary (350 mr; 0,57 mmonb) B cmecn
aTaHon:eoga (1:1; 3 mMn) W HarpeBanu AO Temnepartypbl gedrnermaumm B TeyeHue
30 muHyT. 3atem k peakynoHHon cmecun gobasnanu 1 H. pacteop HCI (0,3 mn) B cmecu
ataHon:soga (1:1; 3 mn) B TeueHne nepuoga spemeHn 30 MUHYT. PeakynoHHYO CMeChb
nepemeLwumsany B TedeHue ewe 1 4 npu 70°C, oxnaxganu ao KT n dpunbTpoBanu yepes
yenut. Habueky uenuta npombiBanu 3StaHonom (2 x 10 wmn). PunbTpart

KOHL{EHTPUPOBaNu Mpu MOHUXKEHHOM AaBneHuW, nonyyas 6nesHo-KenTyio XUAKOCTb,
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KOTOPYIO UCMOMb30Banu Ha cneaywwen ctagmm 6e3 gononHUTenbHoOn ounctkn (340 mr
HEOUNLLIEHHOW).

M/z 592,28 (M+H)".

e. 5-[[4-[(3-AMWUHO-3-UMUHO-2-METU-NPONAHOUIT)aMUHO]-3-dTOp-

theHun]cynbdoHunammHolTnason-4-kapboHoBas KmucrnoTta

mpem-byTun-5-[[4-[(3-aMUHO-3-UMNHO-2-MeTUM-NponaHounn)ammHol-3-gpTop-
heHun]cynboHUn-[(4-metokcndeHmn)meTun]ammHoltnason-4-kapbokcunar (340  wr;
0,57 mmonb) gobasnsanu k pactsopy TFA:H,O (9:1; 3 mn) npu KT. PeakynoHHy0 cMeCh
nepemewumsany npu KT B TeYeHne 3 4 1 KOHLEHTPMPOBANM Npu NOHMKEHHOM AaBrEHUN
(Temnepatypa 6aHn Hwxke 30°C). OcTaTtok pactmpanu ¢ AU3aTUnoBbiM acpmpom (2 x 5 mn)
N CYLUMNX NOJ BbICOKMM BakyymMoM. HeouumLeHHbIN NPOAYKT ouuLiany npenapatusHOn
HPLC, nonyyas ykasaHHbIW B 3aronoBke MpPOAYKT B Buae OenosBaTtoro TBephoro
BelwlecTsa (48,2 wmr).

"H AMP (300 MI'y, DMSO-d,) 8 13.40 (1H, brs), 10.25 (1H, s), 8.89 (2H, s), 8.65
(2H, s), 8.11 (1H, s), 8.0 (1H, t, J = 8,1 T'y), 7.60-7.50 (2H, m), 3.87 (1H, q, J = 7,2 T'y),
149 (3H, d, J=7,2Tw).

M/z 416,34 (M+H)".

YcnoBua LC-MS

KonoHka: Acquity BEH C18 (50 mm x 2,1 MMm; 1,7 MKM).

MopBwkHas dasza: A: 0,05%-Hbii pacTBOP MypaBbWHOW KUCNOTbI B BoAe; B:

0,05%-HbIn pacTBop MypasbmHon kncnotel B ACN.
Bpems (MyH)/%B: 0/3; 0,4/3; 3,2/98; 3,8/98; 4,2/3; 4,5/3.
Temnepatypa konoHku: 35°C.
CkopocTtb notoka: 0,6 Mn/MuH.

YcnoBuga npenapartusHon HPLC

Ncnonb3osaHHas konoHka: Symmetry C18 (300 x 19 Mm, 7 MKm).

MopgswmwxkHas dasa: (A): 0,1%-Hbln  pacTBOp MypaBbMHOM kucnotbl; (B):
aueToHUTpUI.

CkopocTb notoka: 19 Mn/MuH.

MpaagneHT (T/%B): 0/5; 1/5; 8/50; 8,1/99; 11/99; 11,1/5; 14/5.

Pactsopumoctb: ACN + H,O + koHUeHTpupoBaHHasa FA.
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Mpumep 38
5-[[3-DPTOpP-4-[[2-(2-MMMHONMMMAA3ONMANH-1-un)aueTun]ammHo]deHunn]-

cynbgOoHMNnammHo]tnason-4-kapboHoBas KMcrnoTa

H J?H
N
o \n/\"\‘\/NH
o=5 £ ©
) NH
<\NL‘/OH
5 (o}
a. mpem-bytnn-5-[[3-dTop-4-[[2-(2-TMOoKCOMMUAasoNUANH-1-

un)aueTun]ammHo]perHnn]cyneoHUN-[(4-meToKkCnpeHnn) MeTun]aMmmHolTnason-4-

kapbokcunar
H S
o N NJ(NH
0=$ F /
S~ Npus
o}
10 Pactsop mpem-6ytnn-5-[[4-[(2-xnopayeTun)ammHo]-3-thTop-deHnn]cynboHUN-

[(4-meTokcndeHnn)metun]ammHoltnason-4-kapbokcunata (500 wmr; 0,87 mMmonb)

auyetoHuTtpune (50 mn) pgobaensnu Kk nepemeLuMBaemMoMy pacTBOpY 3STUMEHAnamuHa

(0,29 mn; 4,38 mmonb) B aueToHuTpune (50 mn) B TeueHne nepmoga spemeHn 30 MUHYT

npn 75°C. ToNy4YeHHYIO peakLMOHHYIO CMeChb nepemelumsanu npyn 75°C B TeyeHne 2,5 u.

15 Mocne atoro gobasnsanu aun(umuaason-1-un)metanTnoH (1,56 r; 8,77 mmons) npu 75°C

N peakUNOHHYO CMECh NepemMeLLnBany B Te4eHne 1 4 npu 3ToM xe Temneparype, 3aTem

KOHLUEHTPUPOBaNM nNpv  MOHMXKEHHOM  daBneHun. [onyyeHHoe  HeouULLEeHHoe

coeanHeHune pasbasnanu EtOAc (50 mn), npombisanu sogoun (10 mn) n pacconom (10

mn). OpraHnyecknii cnon cywmnn Hag Na,SO,4, hunbTpoBann N KOHUEHTPUpPOBaNu npu

20 NOHWMXEHHOM AaBnNeHUU. HeounweHHoOe BewecTso ounwanu gnaw-xpomarorpadumen (¢

antonposaHnem 60%-Heim EtOAC B neTponenHom adpmpe), nonyyas CBETNO-KOPUYHEBOE

TBepaoe sewectso (200 mr; 36%).
M/z 636,20 (M+H)".
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b. mpem-bytnn-5-[[3-dTOp-4-[[2-(2-MMUHONMUAa30NNANH-1-
un)aueTun]ammHo]dperHnn]cynboHUN-[(4-meTokcnpeHnn) MeTunlammHoltnason-4-
kapbokcunar

H NH
N
lo) \ﬂ/\h\l:Q/NH
0=$ F©
S~ -N-pmp
o}

Ag(OTf) (121 wr; 0,47 mmonb) u HackiweHHbIn NH; B THF (5 mn) gobasnsnu k
nepemMeLIMBaeMomMy pactBopy mpem-6ytun-5-[[3-dpTop-4-[[2-(2-TnokcoumMmnaasonnamnH-
1-nn)ayetun]ammHolpenun]cynboHun-[(4-metokcudeHmn)meTmnlaMmmHolTnason-4-
kapbokcunara (200 mr; 0,31 mmonb) B CH,CI, (10 mn) npu -30°C B atmocdepe asoTa.
[MONy4YEeHHYIO pPeakUMOHHYIO cMecb nepemelwumsanu npu KT B TeyeHne 16 4, racunu
MeOH (2 mn) u nepemewmsanu npu KT B TeueHue 10 mMuHyT. PeakyMOHHYIO CMmecCh
dunbTpoBann yepes Habueky uenuta M Habueky npombiBanu CH.Cl, (2 x 10 mn).
dunbTpaT KOHLUEHTPMPOBANN NMPWY NOHMKEHHOM AaBIEHUN, NOMNy4Yask TEMHO-KOPUYHEBYHO
KUAKOCTb, KOTOPYK WCMOnb3oBanu Ha crnegywowen cragum 6e3  gononHUTENbHOM
ouncTkm (300 Mr HEOUNLLIEHHON).

M/z 619,48 (M+H)".

C. 5-[[3-PTOp-4-[[2-(2-MUHOMMUA 30NN AWH- 1-un)aueTmn]ammHoldeHun]-

cynboHnnammHoltnason-4-kapboHosas kucnora

H Jz“"
N

o \n/\"\‘\/NH

W

0=5S F©
s._ _NH
<\NIE'(OH
o

Cmecb TFA:H,O (9:1; 5 mn) pgobasnanu k mpem-6ytun-5-[[3-dpTop-4-[[2-(2-
UMMHOUMMAasoNuanH-1-un)ayetun]ammHoldperun]cyne oHUN-[(4-meToKCUPeHUN)-
meTun]amuHoltnason-4-kapbokcunaty (270 wmr; 0,43 mmonb) npu 0°C. [NonyyeHHyro
PeaKkUMOHHYI0 CMeCb nepemelwumsanu npu KT B TedeHue 3 4 U KOHUEHTpMpoOBanu npu
MOHWXXEHHOM  AaBneHun. [MOnyYeHHbI HEOYULLEHHBbIW  MPOAYKT  pactvpanu C
AN3TMNOBLIM 3UpoM (2 X 5 Mn) 1 Cylwmnn No4 BbICOKMM BakyyMoOM. HeouunweHHbIn
NPOAYKT ouuwany npenaparmsHon HPLC, nonyyas ykasaHHbI B 3aronoBKe MPOAYKT B

Buge 6enosaroro TBepaoro sewjecraa (10,6 mr).
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'H AMP (400 MI'y, DMSO-ds) 6 13.32 (1H, brs), 10.24 (1H, s), 8.70 (1H, brs),
8.12 (1H, s), 7.68-7.60 (3H, m), 7.47 (1H, dd, /=80T, J=7,6 T'y), 7.38 (1H, s), 4.11
(2H, s), 3.74-3.67 (2H, m), 3.61-3.55 (2H, m).
M/z 443,24 (M+H)".
5 Ycnosua LC-MS
KonoHka: Acquity BEH C18 (50 mm x 2,1 Mm; 1,7 MKMm).

MopBwkHas dasza: A: 0,05%-Hbii pacTBOP MypaBbWHOW KUCNOTbI B BoAe; B:

0,05%-HbIn pacTBop MypaBbmHon kncnotel B ACN.
Bpems (MyH)/%B: 0/3; 0,4/3; 3,2/98; 3,8/98; 4,2/3; 4,5/3.
10 Temnepatypa konoHku: 35°C.
CkopocTtb notoka: 0,6 Mn/MuH.

Ycnosusa npenaparusHon HPLC

Mcnonb3osaHHaga konoHka: Atlantis T3 (250 x 19 mm, 5 MKMm).

MopgswmwxkHas dasa: (A): 0,1%-Hbll  pacTBOp MypaBbMHOM kucnotbl; (B):
15 aueToHuTpUn.

CkopocTb noTtoka: 19 Mn/MuH.

MpaagneHT (T/%B): 0/5; 1/5; 7/30, 8,25/30; 8,3/99; 11/99; 11,1/5; 14/5.

PactsopumocTte: ACN + H,O + THF.

20 Mpumep 39
5-[[4-[[2-[[N-(2-AMuHO3TUN)KapbamumMmuaoun]ammHolauetunlammHo]-3-prTop-

deHun]cynbpoHnnammHoltnason-4-kap6oHoBas KMcrnota
N NH
N N2
o O F W
0=8 F
s NH

g

o}
a. mpem-bytnn-5-[[4-[[2-[2-(mpem-ByToKkCMKapO OHMUNaMNHO)-
25  atvnkapbamotuounammnHolayetunjammHol-3-dTop-peHnn]cynsdponnn-[(4-

MeTOoKCudEHMMN)METUN]aMUHO]TUa3on-4-kapbokemnar
s
H H
N A N_ _O
N

TORER NG 0
0=S F
S N

U
“~PMB
<\NEE'(OtBu

0
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On(nmngason-1-un)metanHtmod (97 wmr; 0,54 wmmonb) pgobaBnanun K
nepemMeluMBaeMomMy pacteopy  mpem-6ytnn-5-[[4-[(2-amnHoayeTun)ammHo]-3-Top-
eHun]cynboHun-[(4-metokcndeHmn)metTunlammHoltmason-4-kapbokcunara (200 wr;
0,36 mmonb) B DCM (10 mn) npn KT. PeakumoHHyto cmecb nepemewmsany npu KT B
TeyeHne 4 4 n gobasnanm NH,CH,CH,NHBoc (174 wr; 1,08 mmonb). PeakynoHHyro
cmecb nepemelumsanu npu 40°C B TeyeHne 6 4 U KOHLEHTPUPOBanu nNpu NOHUKEHHOM
JaBneHun. HeOouMLEHHbIM MNPOAYKT O4YMLlann  KOMOHOYHOM Xpomartorpadumen (c
antonposaHnem 60%-Hbim EtOAC B netponerHom 3adwumpe), nonyvass KOpUYHEBOE
TBepaoe sewectso (80 mr; 29%).

M/z 753,43 (M+H)".

b. mpem-bytnn-5-[[4-[[2-[[N-[2-(mpem-byTokcnkapboHMNamMmMHO) 3THN]-
kapbammmngoun]ammHolayetun]ammnHol-3-doTop-peHnn]cynboHnn-[(4-
MeTOoKCndEHMMN)METUN]aMUHO]TUa3on-4-kapbokemnar

H H

M 4.
CLrrrys
W FO (o]

Q
O:§
S N

g
0

Ag(OTf) (107 wr; 0,47 mmonb) AoGaBnann K nepemMelimBaemMoMy pacTBOpy
mpem-6ytnn-5-[[4-[[2-[2-(mpem-
ByTokcukapboHMnaMmmHo)aTunkapbamoTmonnammHolaueTmnl-amumHol-3-Top-
heHnn]cynboHnn-[(4-meTokcnderHnn)metTun]jammHolTnason-4-kapbokcunara (220 wr;
0,27 mmonb) B CH,CI, (10 mn) npu KT. PeakynoHHyto cmecb nepemelwumsany npu KT B
TeyeHne 15 MuHyT n pobasnanu HacbiweHHbin NH; B THF (5 mn) npu -30°C B
atmocpepe asota. [lonyyeHHylo peakUUoHHY CcMecb nepemewwumsann npy KT B
TeyeHne 6 4, punbTpoBanu Yepes Habmeky uenuta n Habmeky npombisanm CH,Cl, (10
MIT). PUnbTpaT KOHLEHTPMPOBANW M NONMYYEHHOE HEOUNLLEHHOE BELLECTBO pacTupanu ¢
H-neHTaHom (10 mn), nony4asa KOpUYHEBOE TBEPAOE BELLUECTBO, KOTOPOE UCMONb3oBanm
Ha crnegyrowlen ctagum 6e3 4oNONHUTENBHOW OUYUCTKN.

M/z 736,40 (M+H)".
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C. 5-[[4-[[2-[[N-(2-AmMunHO3TUN)KapbamummaonnjammHolaueTmn]ammHol-3-

hTOpP-heHnn]cynbPoHMNamMmHo Tnason-4-kapboHoBas KucnoTa

NH

H
N A NH;
N NN~

o [CLY W H

O=$ F
s. NH

<\N]1H/OH

o}

Cmecb TFA:H,O (9:1; 2 mn) pobasnsanu k mpem-6ytun-5-[[4-[[2-[[N-[2-(mpem-
ByTokcukapboHnnammHo)atTunjkapbammmmgonnjammHolauetTmnjammHol-3-cTop-
heHun]cynboHUn-[(4-meTokcndeHmn)metTunlammHoltnason-4-kapbokcunaty (210 wr;
0,28 mmonb) npu 0°C. PeakynmoHHyo cmecb nepemewumsanu npu KT B TeueHue 4 4 un
KOHLEHTPUPOBaNM Mpu MOHWKEHHOM AaBrieHMW. [ONYyYEHHbIA HEOUYULLEHHBLIN NMPOAYKT
pactupann ¢ AUaTUNoBbIM 3ahupom (2 X 5 M) M CyLUMnM Noj BbICOKMM BakyyMOM.
HeounweHHbIn npoaykT oumwanu npenaparmeHon HPLC, nonyyas ykasaHHbiM B
3arofioBKe NPOAYKT B BUAE KOPUYHEBOrO TBEPAOro BeLlecTsa (25 Mr).

'H AMP (300 My, DMSO-d,) 8 8.13 (1H, brs), 8.09 (1H, s), 7.42-7.30 (2H, m),
6.96 (1H, dd, J=8,7 'y, J = 8,4 'y), 6.20-6.00 (1H, m), 5.70-5.40 (1H, m), 3.82 (2H, s),
3.27 (2H, brs), 2.80-2.75 (2H, m).

M/z 460,30 (M+H)".

YcnoBusa LC-MS

Kononka: Acquity BEH C18 (50 mm x 2,1 Mmm; 1,7 MKM).

MopBwxkHas dasza: A: 0,05%-HbIi pacTBOpP MypaBbWHOW KUCNOTbI B BoAe; B:

0,05%-HbIn pacTBop MypaBbmHOM kncnoTel B ACN.
Bpems (MuH)/%B: 0/3; 0,4/3; 3,2/98; 3,8/98; 4,2/3; 4,5/3.
Temnepatypa konoHku: 35°C.
CkopocTtb noTtoka: 0,6 Mn/MuH.
YcnoBusa npenapatusHon HPLC
KonoHka: Atlantis T3 (250 x 19 MM, 5 MKMm).

MopgBwmwxkHas dasa: (A): 0,1%-Hbln  pacTBOp MypaBbMHOM kucnotbl; (B):

aueToHUTpUI.
CkopocTb notoka: 19 mn/MuH.
MpagneHT (T/%B): 0/5; 1/5; 7/25; 12/30; 12,1/99; 15/99; 15,1/5; 18/5.
Pactsopumoctb: ACN + H,O + THF + FA.

CoeauHeHMe, MOMyYeHHOE C UCMOMb3oBaHMEM CrnocoboB, aHanornyHbIX

onucaHHbIM BbilEe B MNpumMmepe 39 ¢ npUMEHEeHneM MeTunammHa Ha Ccragunm a, un
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OYNLLEHHOE aHanornyHbiM obpasom nocpeacTsom npenapatmsHon HPLC, nokasaHo B

npuBeLeHHON HKe Tabnuye.

Mpumep | CrpykTypa HasBaHue, aaHHble AMP n macchbl

5-[[3-®TOp-4-[[2-[(N-
mMeTunkapbammmmugounn)ammHolaueTun]-
amuHo]deHnn]cynbdoHMNaMnHo Tnason-4-

kapboHoBas kucnora.

N A
q@[ TWW |y g
oA 2 431,2 (M+H)*;

40 s. _NH ;
<‘];r0H H AMP (de-DMSO) & 13.39 (1H, s), 9.65
| (1H, s), 8.11 (1H, m), 8.05 (1H, m), 7.94 (3H,
m), 7.61 (2H, m), 7.49 (1H, t, J = 8,4 ),
3.88 (2H,d, J=5,2Tu), 265 (3H,d, /=44
).
Mpumep 41

5-[[4-[[2-(2-Kap6amumugounrugpasnHo)aueTun]ammHo]-3-cptop-
¢eHun]cynbhoHnnammHo]Tnason-4-kapooHoBasa Kucnora

H H
N _N_ _NH,
LY RN
) (o] NH
I

F

a. mpem-bytnn-5-[[4-[[2-(2-mpem-ByTokcrkapboHunrngpasuHo)auetunl-
aMUnHO]-3-pTop-heHunn]cynbdoHun-[(4-metokcndpeHun) meTunljammHoltnason-4-

kapbokcunar
N NHB
0C
N
O3 M
W (0]
0=8 F
(S | N-pmB
\N OfBu

o}
KI (1,17 r; 7,01 mmonb) pobaesnsnn k pactBopy mpem-06ytun-5-[[4-[(2-
xnopaueTtun)ammHol-3-hTop-theHnn]cynboHnN-[(4-meTokCcdeHnN)MEeTUN]aMUHO]-
Tnason-4-kapbokcunara (2 r; 3,50 mmons) B DMF (20 mn) npn KT. Yepes 10 MUHYT K
pPeakUMoHHOW CMecu npu 3TON xe Temnepatype gobasnsnm mpem-0ytun-N-

ammHokapbamar (695 wmr; 5,26 wmmonb). [lonyvyeHHYO pPeakUMOHHYK CMECh

nepemewmBanm npu KT B TedyeHne 16 4 M KOHUEHTpUpoOBanMM Mpu MNOHMKEHHOM
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AasneHun. K HeoumweHHOMyY coegmHeHnto gobaenanu Bogy (25 mn) n nepemelumsanmu B
TeyeHne 20 MuHyT. [ony4YyeHHbIN 0CafoK OTPUNLTPOBLIBANKW, NPOMbIBaANM AUSTUMOBbLIM
3vpoM W Cylwmnu noj BbICOKAM BakyymoMm, nonydas 6negHo-xentoe TeBepaoe
BELECTBO, KOTOpPOE WCMNOonb3oBanuM Ha cneaywwen cragum ©6e3 AONONHUTENbHON
ounctkm (1,2 r; 52%).

M/z 666,48 (M+H)".

b. 5-[[3-PTop-4-[(2-rnapasnHoaneTmn)ammHo]peHnn]cynboHnNamMmmHol-

Tnason-4-kapboHoBas KMcnoTta
N NH
-, 2
o LY
W o]
0=8 F
s._ _NH
g

0

TFA (4 M) aobasnanu K mpem-6ytun-5-[[4-[[2-(2-mpem-
ByTokcukapboHnnrugpasmnHo)aueTun]ammnHol-3-prop-theHun]cynboHnn-[(4-
MeTokcndeHmn)meTun]ammHoltnason-4-kapbokennary (1,2 r; 1,80 mmonb) npu KT.
PeakumoHHyto cmeck nepemeruvsann npu KT B TedeHue 16 4 1 KOHUEHTpUpoBanu npu
MOHWXXEHHOM  AaBrieHun. [OMyYeHHbI HEOYMLIEHHbIM MNPOAYKT pactupann ¢
AnatmnosbiM 3dmpom (3x10 mn), nonydasa 6negHO-XenToe TBEPAOE BELLECTBO, KOTOPOE
ucrnonb3oBanu Ha cneaywwen cragum  6e3  AononHUMTENbHOW ounmctkm (1 1
HEOUNLLEHHOTO).

M/z 390,32 (M+H)".

C. 5-[[4-[[2-(2-KapbamumugonnrigpasmHo)aueTtunlammHol-3-ptop-

heHun]cynbdoHunammHolTnason-4-kapboHoBas kmucnoTta
N N__NH
N- 2
Q /C[ \g/\"' \[I\]I/H
0=8 F
s._ _NH

g

O

DIPEA (1,1 mn; 6,42 mmonb) 1 nupason-1-kapbokcammnguHa rugpoxnopug (212
mr; 1,92 mmonb) pgobaBnsnvM kK NepemewwmsacmMomy pacTteopy  5-[[3-dbTop-4-[(2-
rmapasmHoayeTun)ammHo]eHnn]cynbOoHMNaMnHOTHason-4-kapboHOBOM KNUCNOTbI
(500 mr; 1,28 mmonb) B DMF (5 mn) npm KT. TTONYyYEHHYIO PeakuMOHHYID CMeCb
nepemewmsanu npu KT B TeueHne 16 4, KOHLUEHTPUPOBaN NPU NOHMKEHHOM [aBneHum
n k ocrtatky gobasnanu Bogy (5 mn). [MonydeHHbIM 0OCagok OTUNBLTPOBLIBANN,

npombiBanu Et,O (2x10 mn) 1 cylumnu nog BbICOKMM BakyyMOM. HeouunLeHHbIN NpoayKT
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ounwanu npenapatmsHon HPLC, nony4yas ykasaHHbI B 3aronioBke MPOAYKT B Buie
B6enosaroro TBepaoro sewectsa (15 wr).

'H AMP (400 MI'y, DMSO-ds) 8 13.40 (1H, brs), 10.0 (1H, brs), 9.00 (1H, brs),
8.48 (1H, s), 8.05 (1H, m), 7.55-7.49 (2H, m), 7.45-7.22 (3H, brs), 5.67 (1H, brs), 3.62
(2H,d, J=4,4Twu).

M/z 432,37 (M+H)".

YcnoBua LC-MS

KonoHka: Acquity BEH C18 (50 mm x 2,1 Mm; 1,7 MKM).

MopBwwkHas dasza: A: 0,05%-Hbii pacTBOP MypaBbWHOW KUCNOTbI B BoAe; B:

0,05%-HbIn pacTeop MypasbmHon kncnotel B ACN.
Bpems (MyH)/%B: 0/3; 0,4/3; 3,2/98; 3,8/98; 4,2/3; 4,5/3.
Temnepatypa konoHku: 35°C.
CkopocTtb notoka: 0,6 Mn/MuH.
YcnoBusa npenapatusHon HPLC
Kononka: XBRIDGE C18 (150 x 19 mm, 5 MKm).

MopgswmxkHas dasa: (A): 0,1%-Hbln  pacTBOp MypaBbMHOWM kucnotbl; (B):

aueToHUTpUI.
CkopocTb notoka: 19 Mn/mMuH.
MpagneHT (T/%B): 0/0; 3/0; 8,8/33; 9/33; 9,10/99; 12/99; 12,10/0; 15/0.
PactsopumocTtb: ACN + H,O + THF + DMSO + FA.

Mpumep 42
5-[[3-DTOpP-4-[(2-ryaHnanHookcmnaueTun)ammHo]deHun]cynbHPoHuUNammHo]-

Tnason-4-kap6oHoBas Kucrnora
N N__NH
- 2
L LY N
W
0=$ F
s _NH

gt

(o)
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a. mpem-bytnn-5-[[4-[[2-(mpem-ByTokcnkapboHnamMmmHo)okcnaueTun]-
aMWnHO]-3-pTop-heHnn]cynboHun-[(4-meTokcndeHun) meTunlammHoltnason-4-

kapbokcunar

H
N _NHBoc
o LU
O=§ F

<S | NepmB
N OfBu
o)

Pactsop mpem-6ytun-N-rugpokcmkapbamara (175 mr; 1,31 mmons) B8 THF (10
mn) gobasnanu k cycneHsmm NaH (195 wmr; 4,38 mmonb) B THF (10 mn) npu 0°C B
aTmocgepe aproHa u nepemewmsanu npu KT B TeyeHmne 30 MMHYT. 3atem K ykazaHHOW
BbllLE peakUMOHHOW cmecu pobasnanu mpem-6ytun-5-[[4-[(2-xnopaueTun)ammnHol-3-
dhTop-heHnn]cynbdoHnn-[(4-meTokcndeHnn)metTunlammHolrnason-4-kapbokcunart (500
mr; 0,87 mmone) B THF (10 mn) npum 0°C B atmocdepe aproHa. [lonyyeHHyro
peakUMoOHHYIO CMechb nepemerumsanmy npu KT B TedeHne 1,5 4, racnnu oxnaxgeHHonm BO
nbay Bogown (20 mn) m akcTparmposanu atunadetatom (2x20 mn). O6beaMHEHHbIN
opraHnyecknn crnon cywmnu Hag Na,SO4 cunbTpoBanuM U KOHUEHTpUpOBanu npwu
MOHWXEHHOM  JaBneHun. HeouuweHHoe  BewecTtBO  ouyvanu  KONIOHOYHOW
xpomatorpadguen (¢ anomposaHnem 30%-HbiM 3TMNALETATOM B NETPONENHOM 3chupe),
nony4vas »xenrtoe Teepaoe sewjectso (350 mr; 59%).

M/z 667,10 (M+H)".

b. 5-[[4-[(2-AMmnHOOKCKMaLUeTun) amuHol-3-hTop-heHnn]cynbOHUNaMNHO]-

Tnason-4-kapboHoBas KucnoTta

H
N _NH,
T
) o]
0=8 F

S lllH
g
0

Cmecb TFA:HO (9:1; 3 wmn) pobasnanun k mpem-6ytun-5-[[4-[[2-(mpem-
ByTokcukapboHnnammHo)okcnayeTunjammtol-3-gprop-dpeHun]cynsoHun-[(4-
MeTokcndeHun)metTunlammHoltnason-4-kapbokeunarty (300 mr; 0,44 mmonb) npu 0°C.
PeakumoHHyto cmecb nepemelwumsanu npu KT B TeueHne 4 4 1 KOHUEHTpMpOBanu npu
MOHWXKEHHOM  AaBrieHuW. [OMyYeHHbI HEOYMLIEHHbIM MNPOAYKT pactupann ¢
AnatmnoebiMm 3doupom (3x10 mn), nonydas GenosaToe TBEpAOe BELLECTBO, KOTOPOE
ncrnonb3oBanu Ha cneaywwen cragum 6e3  gononHuTenbHon ouuctkn (200 wmr

HEOUULLEHHOrO).
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M/z 390,95 (M+H)".
C. 5-[[3-PTOp-4-[(2-ryaHngunHookcnayeTnn)ammHoldpeHun]-

cynboHnnammHoltnason-4-kapboHoBas kucnorta

H H
0 /@N\g/\ o,N\['JI/HN H,
. o_EH F
g
o)

DIPEA (0,26 mn; 1,53 mmonb) M nupason-1-kapbokcamuamHa rmapoxnopug
(149 mr; 0,92 wmmonb) pobaBnaAnn K NepemelumBaemMomMmy  pacTtesopy  5-[[4-[(2-
aMMHOOKCHaleTun)ammHol-3-Top-peHnn]cyns@oHMnamMmmHo Tnason-4-kapb oHOBON
kncnotbl (200 wr; 0,51 mmonb) B8 DMF (6 mn) npu 0°C. lMony4YeHHYO peakuyuoHHYHO
cmecb nepemewwmsanu npu KT B TedeHWe 6 4, KOHUEHTPUPOBAaNM MNpU MOHUMXKEHHOM
JaBneHMn wn Kk ocTtatky gobasnsnm  Bogy (5 mm). [lonydeHHbIn  OCapoK
oTpunbTpoBbIBANN, nNpombiBanu Et,O (2x10 mn) v cywmnu noja BbICOKUM BaKyyMOM.
HeounweHHbIn NpoaykT oumwanu npenaparmeHon HPLC, nonyyas ykasaHHbiM B
3arorfoBke NpPoaykT B Buge 6enosartoro tBepaoro sewjectsa (70 mr; 31%).

'H AMP (300 My, DMSO-ds) 8 13.50 (1H, brs), d 9.60 (1H, s), 8.37 (2H, brs),
8.17-8.12 (1H, m), 8.07 (1H, s), 7.58-7.51 (2H, m), 5.45 (2H, brs), 4.62 (2H, brs), 4.22
(2H, s).

M/z 433,30 (M+H)".

Ycnoeusa LC-MS

KonoHka: Acquity BEH C18 (50 mm x 2,1 MMm; 1,7 MKM).

MopBwxkHas dasza: A: 0,05%-Hbii pacTBOP MypaBbWHOW KUCNOTbI B BoAe; B:

0,05%-HbIN pacTBOp MypaBbUHOW KUCMOTLI B aLEeTOHUTpUne.
Bpems (MyH)/%B: 0/3; 0,4/3; 3,2/98; 3,8/98; 4,2/3; 4,5/3.
Temnepatypa konoHku: 35°C.
CkopocTtb notoka: 0,6 Mn/MuH.
Ycnosusa npenaparusHon HPLC
Kononka: XBRIDGE C18 (150 x 19 mm, 5 MKm).

MopgswmwkHas dasa: (A): 0,1%-Hbln  pacTBOp MypaBbMHOW kucnotbl; (B):

aLeToHUTpUI.
CkopocTb noTtoka: 19 Mn/MuH.
MpagneHT (T/%B): 0/0; 3/0; 8,8/33; 9/33; 9,10/99; 12/99; 12,10/0; 15/0.
PactsopumocTtb: ACN + H,O + THF + DMSO + FA.
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Mpumep 43
5-[[4-[[(2E)-2-(Kap6bamumupgonnruapasoHo)auetunjammHo]-3-¢prop-

cdeHun]cynbhoHnnammHo]tnason-4-kap6oHoBasa Kucnora

a. mpem-bytnn-5-[[4-[[4-[4-[(4-mpem-OyTokcukapboHunTmnason-5-un)-[(4-
mMmeTokcndeHmnn)meTun|cynsdamonn]-2-hTop-aHUNnMHO]-4-0KCo-6yT-2-eHomn]amMmuHo]-3-

dhTop-heHnn]cynbdoHnn-[(4-meTokcudeHnn)metTunlammnHoltnason-4-kapbokcunar

Byt-2-engnonn-guxnopug (0,18 r; 1,2 mmonb) B8 DCM (20 mn) gobasnanu K
pacTteopy mpem-6yTun-5-[(4-ammHo-3-cbTop-peHnn)cynboHun-[(4-
meTokcudeHun)meTunlammHolrmason-4-kapbokennara (1 r; 2,0 mmons) 8 DCM (10 mn)
npyn 0°C. Mony4YeHHyYI0 peakuMOHHYK CMecCb nepemelwumsanu npu KT B TeyeHue 6 u,
pasbasnsanm DCM u npombiBann Bogon (2 x 10 mn) u pacconom (2 x 10 wmn).
OObeauHeHHbIN  opraHudeckmi cnou  cywmnu  Hag Na,SO, dunbTpoBann w
KOHLEHTPUPOBanM MNpu MOHMXKEHHOM JaBneHun. HeouuleHHoe BEeLecTBO ouuLanm
dnaw-xpomarorpaduen (¢ antompoaHnem 50%-HbiM 3TUNALETATOM B MNETPONENHOM
achupe), nonyyas 6negHo-xentoe TBepoe Bewectso (500 mr; 23%).

M/z 1067,05 (M+H)".

b. mpem-bytnn-5-[[3-dTop-4-(0KCanbaerngonnammHo)peHunn]cynbpoHun-

[(4-meTokecndbeHnn)meTun]ammHoltnason-4-kapbokcunat
H
N ~N
0 J@[ Yo
] o]
0=$ F
<s | N-pma
\N:R'(OtBu

@)
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Pactsop mpem-6yTtun-5-[[4-[[4-[4-[(4-mpem-ByTokcnkapboHmnntunason-5-mun)-[(4-
MeTokcndeHmnn)meTun|cynsgamonn]-2-hTop-aHUNnHO]-4-okco-6yT-2-eHomn]ammnHol-3-
dpTOp-heHnn]cynboHUn-[(4-meTokcnderHnn)metTnnlammHoltnason-4-kapbokcunara
(500 wr; 0,46 mmonb) B cmecn DCM/MeOH (3:1; 40 mn) npoaysany rasoM O30HOM B
TeyeHne 1 4 npu -78°C. 3arem k peakymoHHon cmecu gobasnsnm DMS (2 mn) npu aTon
e TemnepaTtype W MOMyyYeHHyl cmecb nepemewwwmBanu npu KT B TeyeHne 2 .
HeouuLleHHy0 peakyMOoHHYI0 CMeCb WCMOonb3oBanM Ha cnegywowen cragum 6es
A OMONMHUTENBHOWN OYUCTKN.

C. mpem-bytnn-5-[[4-[[(2E)-2-(kapbamummngonnrugpasoHo)aueTun]aMmmHol-

3-prop-henun]cynbonnn-[(4-meTokcndeHnn)MeTnn]ammHolTnason-4-kapbokecunart
N N__NH
X\~ 2
o/@[ YN \IJH
)
0=3 FO
N

1o
o

1-AMuHOryaHuauHa rmmgpoxnopug (30 wmr; 0,27 wmmonb) apobasnsnn K
nepemeLIMBaeMomy pacTtsopy mpem-6yTnn-5-[[3-dTop-4-
(okcaneaerngonnammHo)perun]cynboHnn-[(4-metokcndeHmn)meTunlammHoltnason-4-
kapbokcunata (100 wmr; 0,18 mmonb) B cmecn DCM/MeOH (1:1; 10 mn) npu KT.
[Mony4yeHHYIO peakyuoHHYlo cmecb nepemewmsanm npu KT B TeyeHne 16 4
KOHLEHTPUPOBanu Npu NOHWKEHHOM AaBreHun. HeounweHHbIN NPoAYKT MCNOonb30Banm
Ha cneayrowen ctagum 6e3 4ononHUTENbHON ouncTkn (100 Mr HEOUULLIEHHOTO).

M/z 522,1 (M+H)".

d. 5-[[4-[[(2E)-2-(KapbamumuaomnrngpasoHo)auetmn]ammHo]-3-cotop-

heHun]cynbdoHunammHolTnason-4-kapboHoBas kMcnoTta

Cmecb TFA/H,O (911, 1,0 mn) pobaenanu k mpem-6ytnn-5-[[4-[[(2E)-2-
(kapSamummgonnruapasoHo)auetTun]ammHol-3-prop-theHun]cynboHnn-[(4-
MeTokcudeHun)metTunlammHoltnason-4-kapbokeunary (80 mr; 0,13 mmons) npu 0°C,
nepemeLumanu npy KT B Te4YEHNE 4 4 N KOHLUEHTPUPOBANMW NPU MOHWKEHHOM A aBNEHUMN,
lMony4YeHHbIN HEOUNLLIEHHBIN MPOAYKT pacTupann ¢ AMaTUNoBbIM 3chupom (2 X 5 mn) n

CYLUMNN MOJ, BbICOKMM BakyyMOM. HeouMLLEeHHbIN NpoAyKT ouyuLjanu npenapatuBHON
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HPLC, nonyyas ykasaHHbIW B 3aronoBke MNpPOAYKT B Buae OenosBaTtoro TBephoro
Bewecrtsa (11 mr).
'H AMP (400 My, DMSO-ds) & 9.68 (1H, brs), 8.05 (1H, s), 7.80 (1H, dd, J =
8,4Iu, J=8,0Ty), 7.53-7.47 (2H, m), 7.19 (1H, s), 6.80-6.00 (4H, brs).
5 M/z 430,31 (M+H)".
YcnoBus LC-MS
KonoHka: Acquity BEH C18 (50 mm x 2,1 MMm; 1,7 MKM).

MopBwwxkHas dasza: A: 0,05%-Hbii pacTBOP MypaBbWHOW KUCNOTbI B BoAe; B:

0,05%-HbIn pacTBop MypasbmHon kncnotel B ACN.
10 Bpems (MyH)/%B: 0/3; 0,4/3; 3,2/98; 3,8/98; 4,2/3; 4,5/3.
Temnepatypa konoHku: 35°C.
CkopocTtb notoka: 0,6 Mn/MuH.
Ycnosusa npenaparusHon HPLC
KonoHka: Atlantis T3 (250 x 19 MM, 5 MKMm).

15 MopgswxkHas dasa: (A): 0,1%-Hbln  pacTBOp MypaBbMHOW kucnotbl; (B):

aueToHUTpUI.
CkopocTb notoka: 19 Mn/MuH.
MpaagneHT (T/%B): 0/5; 1/5; 7/25; 12/30; 12,1/99; 15/99; 15,1/5; 18/5.
PactsopumocTtb: ACN + H,O + THF + FA.
20
Mpumep 44

5-[(4-I'yaHnauHopeHun)cynbhoHnnammHo]tuason-4-kap6oHoBast KUCnora

N _NH
Q o
0="§ NH
S NH
o
o}
a. mpem-bytnn-5-[[4-[[N,N'-6uc(mpem-6ytokcnkapboHun)kapbammmmgonn]-

25  amuHo]deHun]cynboHun-[(4-metTokcndeHmn)MmeTmn]ammHo]Tnason-4-kapbokcmnar

H
N NHBoc
QJ@F Ts
A\
0-8 0C

Pacteop mpem-6yTnn-5-[(4-ammHodeHnn)cynboHnn-[(4-

MeTokcndeHmn)meTunlammHoltnason-4-kapbokemnara (500 wmr; 1,05 mmone) B THF



10

15

20

25

30

114

(20 mn) poBasnanu k cycneHsum NaH (250 mr; 10,5 mmonek) B THF (20 mn) npu 0°C B
atmocthepe aproHa. Yepes 30 mumHyT pgobasnsnu pactsop mpem-6ytun-N-[(mpem-
ByTokcukapboHunammHo)-nmpason-1-un-metuneH]kapbamara (1,0 r; 3,43 mmone) B THF
(10 mn) npu 0°C B armocdepe aproHa. [lONyYeHHYO peakUMOHHYD CMECh
nepemeLwumsany npu KT B TeueHue 16 4, racunu oxnaxgeHHon Bo nbay sogoun (20 mn) n
akcTparmposanu atunagetatom (2 x 20 mn). OB6beaUHEHHbIN OpraHUYEeCcKUA Crown
cywnnn Hag Na,SO,4, unbTpoBanu U KOHUEHTPUPOBANM NpU NMOHMKEHHOM AaBNeHUN.
HeounLleHHoe BewlecTBO ounanu nytem pactupaHmsa ¢ AU3TUnoBbiM adompom (2 X 5
Mn), nonyyas OnegHoO-XenToe TBEpAOe BELWECTBO, KOTOPOE WCMonb3oBanyM Ha
cneayoulen crtagum 6e3 ononHUTENBHON OYMCTKM (150 Mr HEOUULLEHHOrO).
M/z 662,03 (M+H-Boc)™.

b. 5-[(4-T'yanngnHodeHnn)cynbthoHunammHoltnason-4-kapboHoBas kucnorta
H NH
2
o g
O=‘§ NH
s NH
<]

N OH

o}

Cmecb TFA:H,O (9:1; 2 mn) gobasnanu k mpem-6ytun-5-[[4-[[N,N'-6uc(mpem-
ByTokcukapboHun)kapbammmuaonnlammHoldeHun]cynbhoHun-[(4-
MeTokcudeHmn)meTunlammHoltnason-4-kapbokennarty (150 wmr; 0,22 mmonb) npu KT.
MNonyyeHHyt0 CMeCb nepemelumBann B TedeHne 4 4 U KOHUEHTpupoBanu npu
MOHWXXEHHOM  AaBrieHun. [1ony4YeHHbI HEOYMLLEHHbIM MNPOAYKT pactupanu C
AN3TUNOBBLIM 3UpoM (2 X 5 Mn) 1 Cylwmnn noA BbICOKMM BakyyMom. HeouuLleHHbIn
NPOAYKT ounwanm npenapartmsHon HPLC, nonyyas ykasaHHbli B 3aronoBke MPOAYKT B
Buae 6enosartoro TBEpAOro Bewectsa (22 mr; 28%).

'H AMP (400 My, DMSO-dg) & 13.60 (1H, brs), 8.05 (1H, s), 7.74 (2H, d, J =
8,8 u), 7.47 (3H, brs), 7.25 (2H, d, J= 8,8 I'Ly).

M/z 342,29 (M+H)".

YcnoBua LC-MS

Kononka: Acquity BEH C18 (50 mm x 2,1 Mm; 1,7 MKM).

MopBwxkHas dasa: A: 0,05%-Hbii pacTBOP MypaBbMHOW KUCNOThI B BoAe; B:

0,05%-HbIn pacTeop MypasbmHoun kncnotel B ACN.
Bpems (MyH)/%B: 0/3; 0,4/3; 3,2/98; 3,8/98; 4,2/3; 4,5/3.
Temnepatypa konoHku: 35°C.
CkopocTtb notoka: 0,6 Mn/MuH.

YcnoBusa npenaparusHon HPLC
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KonoHka: Symmetry C18 (300 x 19 MM, 7 MKM).

MopgsmxkHas dasa: (A): 0,1%-Hbin  pacTBOp MypaBbMHOM kucnotbl; (B):
aueToHUTpun.

CkopocTb notoka: 19 Mn/muH.

MpaavenT (T/%B): 0/2; 1/2; 8/30; 9,10/99; 12/99; 12,10/2; 15/2.

PactesopumocTts: ACN + H,O + DMSO.

Mpumep 45
5-[[3-DPTOp-4-[[(2-ryaHnauHOoaueTun)ammHolmetTun]dheHun]-

cynbhoHnnammHo]tnason-4-kap6oHoBas KUCnoTa

a. mpem-bytnn-5-[(3-pTop-4-snHun-denun)cynsdoHnn-[(4-

MeTokcndeHMN)MeTUN]amMmrHo]Tuason-4-kapbokemnar

PacTtsop mpem-6yTnn-5-[(4-6pom-3-Top-heHnn)cynbPoHnN-[(4-
mMeTokcudeHmn)meTun]ammHoltuason-4-kapbokennara (3 r; 5,38 mmonb) B 1,4-AMOKCaHe
(40 mn) npoaysanu aproHom B TeveHume 15 muHyT. 3atem pobasnanum 4,4,5,5-
TeTpameTun-2-euHun-1,3,2-guokcaboponaH (0,99 r; 6,45 mmonb), K,CO; (1,11 T;
8,07 mmonb), PdACIx(PPhs), (0,37 r; 0,53 mmonb) B atmocdepe aproHa. onyyeHHyto
peakLUMOHHY0 cmecb Harpesanu o 85°C B TeueHue 24 4 B 3aKpbITOM (PrakoHe.
PeakunoHHYO CMeCb OCTaBnsiMM  OXNaXKgaTbCA 4O KOMHAaTHOM Temnepatypsbl,
dunbTpoBann 4Yepes Habmeky uenuta (npombiBanu EtOAc (2x 50 mn)). OpraHuyeckun
CNMON KOHLEHTPMPOBANM MNPWU MOHWKEHHOM AaBreHun. [1onyYeHHOe HEOUULLEHHOE
coefuHeHne pacteopsnm B aTunadetare (50 wmn), npombiBann Bogon (50 mn) w
pacconom (50 wmn). Opranunuyeckun cnorn cywmnun Hag Na,SO,, dunbTpoBann wu
KOHUEHTpUpOoBanu noj BakyyMOM. HeouuweHHOe coeauHeHue ounwanyn GnaLw-
xpomatorpaguen (¢ anomposaHnem 20%-HbiM 3TMNALETATOM B NETPONIENHOM 3chupe),

nonyvas 6enosatoe TBEpAOe BewwecTso (1,5 ; 55%).
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M/z 505,1 (M+H)".
b. mpem-bytnn-5-[(3-dpTop-4-popmun-dpenun)cynboHnn-[(4-

MeToKcudeHMN)MeTUN]ammHo]Tnason-4-kapbokemnar

H
o
o=$ F
(\S | NepmB
N];(OtBu
o

NalO4 (8,51 r; 39,8 mmonb) n OsO,4 (1,68 r; 6,63 mmonb) gobasnsanu kK pacTsopy
mpem-6yTun-5-[(3-pTop-4-BnHnn-gpeHmn)cynbpoHnn-[(4-metokcudeHun)metun]-
amuHo]Tnason-4-kapbokcunara (6,7 r; 13,2 mmonb) B cmecu auyetoHuTtpun:H,O:CCly
(1:1:1; 60 mn). Nony4YeHHy peakuMOHHYIO cMechb nepemewumsanu npu KT B TeveHue 4 u.
HobGasnsanu sogy (30 mn) u cmecb 3kcTparvmposanu adtuvnadetatom (2 x 100 mn).
ObbeauHeHHbIe OpraHnyeckne 3KCTpakTbl cywmnn Hag Na,SO,, duneTpoBann wu
KOHUEHTpupoBann. HeouuweHHoe BewecTtso ounwanu dnaw-xpomartorpadguen (¢
anovpoBaHuem 22%-HbiM 3TUNaLeTaTom B NeTponenHom acpupe), nonyvast 6enosaroe
TBEpAoe BewecTtso (4,5, 66%).

M/z 507,4 (M+H)".

C. mpem-bytnn-5-[[3-dTOp-4-[rnapokcnmmmHomeTn]peHnn]cynbPoHu-

[(4-meTokcnbeHnn) meTun]ammHoltnason-4-kapbokcunat

xy-OH
N
0=8 F
(S | N-pma
N OtBu

o}

Pacteop mpem-6yTnn-5-[(3-htop-4-popmun-dhenunn)cynsdoHun-[(4-
MeTokcndeHun)metTunlammHoltmason-4-kapbokeunara (3,6 r; 7,10 mmonb) B EtOH
(20 mn) pgobBaBnanM Kk nepemeLuMBaeMOMy PacTBOPY FMApOKCUNammHa rngpoxnopuaa
(593,8 wmr; 8,52 mmonb) 1 xnopuaa ammoHnsa (454,9 mr; 8,52 mmone) B cmecn H,O:EtOH
(4:1; 30 mn). Mony4YeHHYIO peakUMOHHYD cMecb nepemewunsanmy npyu KT B TeveHne 4 u.
HobBasnsanu Bogy (20 mn) v cmecb akcTparMposanu adtunadetatom (2 x 50 wmn).
ObbeauHeHHble OpraHMyeckne 3KCTpakTbl cywmnn Hag Na,SO,, duneTpoBann wu
KOHUEHTpupoBann. HeouuweHHoe BewecTtso ounwanun dnaw-xpomarorpaguen (¢
antonposaHuem 40%-HbiM 3TUNaUeTaToMm B NeTponenHom acpupe), nonyyast 6enosaroe
TBEpAoe BewecTtso (2,8 r; 75%).

M/z 522,1 (M+H)".
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d. mpem-bytnn-5-[[4-(amnHomeTnn)-3-cTop-deHnn]cynbdoHnn-[(4-

MeTokcudeHMN)MeTUN]amMmrHo]Tnason-4-kapbokemnar

Zn (nbinb; 0,52 r; 8,04 mmonb) gobaBnsnn K nepemMeLlnBaeMmomMy pacTtBOpy
mpem-6yTun-5-[[3-dTop-4-[rnapokcnnmmHomeTtun]dermnn]cynboHun-[(4-
METOKCUPEHUI)-MeTU]ammHolTnason-4-kapbokcmnara (2,8 r; 5,36 mmone) B AcOH (20
Mn) npu KT. MNMony4YeHHY0 peakuMoHHYIO cmeck nepemewumnsany npu KT B TedeHne 16 u.
[oBaBnanu oxnaxkgeHHyYIo BO NbAy BOAY U CMECb 3KCTparnposann dtmnagetartom (2 x
50 mn). O6befnHEHHbIE OpraHnYeckme aKCTpakTbl cylmnm Hag Na,SO,, unbTposanu u
KOHUEHTpupoBann. HeouuweHHOe BeWecTBO ouuwanyM nyTem pacTupaHust ¢
ANaTunoBbIiM 3acompom (2 x 10 mn), nony4vas kentoe Teepaoe seLwecTtso (2, 73%).

M/z 508,1 (M+H)".

e. mpem-bytnn-5-[[4-[[[2-(mpem-ByTokcnkapboHnnammHo)ayeTun]ammHol-

MeTun]-3-prop-heHnn]cynboHunn-[(4-metTokcndeHun) metunljammHoltnason-4-

kapbokcunar
i
NHBoc
LI H
0=§ F
s—Npvp
<\NI'(OfBU
o}
DIPEA (0,61 mn; 3,54 mmonb) n HATU (0,67 r; 1,77 mmonb) aobaBnanu K
pacTtsopy mpem-6yTnn-5-[[4-(@ammHomeTnn)-3-dpTop-deHunn]cynboHun-[(4-

MeTokcudeHnn)-meTunjammHoltnason-4-kapbokcunara (0,6 r; 1,18 mmone) u 2-(mpem-
B6yTokcukapboHnnammHo)ykcycHon kucnotel (0,31 r; 1,77 mmons) B DMF (20 mn) B
atmocpepe aproHa. [lonyvyeHHy peakUMoHHYKD cMmecb nepemewwmsanu npu KT B
TeueHune 4 4. [lobaensnm oxnaxkaeHHyro BO nbay soay (10 Mn) n cmechb akcTparnposanm
atunayetatom (2 x 20 mn). O6beanHEHHbIE OpraHMYecKne 3KCTPakTbl CYLUMNN Hag
Na,SO,, dunbTpoBanu n KOHUEHTpMpoBanu. HeouneHHoe BELECTBO oumany naLu-
xpomatorpaguen (¢ anouposaHnem 50%-HbiM 3TMNALETATOM B NETPONENHOM 3chupe),
nony4as 6enosatoe TBepaoe sewectso (500 mr; 63%).
M/z 508,1 (M+H)".
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f. 5-[[4-[[(2-AMnHOoayeTn)ammHolMeTnnN]-3-pTop-heHnn]-

cynboHnnammHoltnason-4-kapboHosas kucnota, TpudTopayertar

(o]
NJ\/NH2
Q H
O=§ F
NH

S

o
TFA (5 M) aobasnanu K mpem-6yTnn-5-[[4-[[[2-(mpem-
5  ©ytokcukapboHunammHo)aueTtunjammHolmeTunl-3-prop-tdhenun]cynbdoHun-[(4-
MeTokcudeHmn)meTunlammHoltuason-4-kapbokennary (500 wmr; 0,75 mmonb) npu KT n
nepemewmBanm B TeyeHMe 4 4. TFA Bbinapueann Mpu MNOHWKEHHOM AaBreHUU.
[Mony4YeHHbIN HEOUULLEHHBIA NPOAYKT pacTupanu ¢ guatunosbiM adpmpom (2 x 10 mn) n
CyWMNn noj BbICOKMM Bakyymom, nonyyas Genosartoe TBepaoe Bewectso (250 wr;
10  85%).
M/z 389,1 (M+H)".
g. 5-[[3-PTOp-4-[[(2-ryaHnanHoaueTun)ammHolmeTun]doeHunn]-

cynboHnnammHoltnason-4-kapboHoBasi kucnorta

15 Mupason-1-kapbokcamuanHa rugpoxnopusa (141,2 mr; 0,96 mmonb) u DIPEA
(0,55 mn; 3,21 mmonb) aobaeBnann Kk nepemewmBaemomy pactesopy  5-[[4-[[(2-
ammHoaueTun)ammHolmeTun]-3-pTop-deHun]cynbhoHunammHoltnason-4-kapboHoBOM
Kncnotbel B opme TpudTtopauetara (250 mr; 0,64 mmons) B8 DMF (6 mn) npu KT.
[MONy4YEeHHYIO peakUMOoHHY cMecb nepemewmsanm npu KT B TeyeHme 18 4 u

20  KOHUEHTpupoBanuM MNpu MOHWXEHHOM gasneHun. K ocratky gobasnsanu sogy (5 mn).
lMony4yeHHbIN OCafoK OTPUNBLTPOBLIBANM N NPOMbLIBANM AWU3TUNOBBIM 3dupom (2 x 5
Mn). HeouuwleHHbIn NpoaykT ounwann npenapatmsHon HPLC, nonyyasa ykasaHHoe B
3aronoBske coegmnHeHne B Buae 6enoro teepaoro sewectsa (70 mr; 25%).

'H AMP (500 MI'y, DMSO-ds) 8 13.43 (1H, brs), 8.60 (1H, brs), 8.08 (1H, s),

25  7.51-7.42 (3H, m), 7.50-7.10 (4H, brs), 4.33 (2H, s), 3.85 (2H, s).

M/z 431,0 (M+H)".
YcnoBusa LC-MS
KonoHka: Acquity UPLC BEH C18 (50 mm x 2,1 MMm; 1,7 MKM).
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MopsmxkHas dasa: A: 0,1%-Hbln pacTBOp MypaBbMHON KNCIOTLI B Boge; B: 0,1%-
HbI pacTBOP MypPaBbWHOW KACIOTbI B aUeTOHUTPUNE.
CkopocTtb notoka: 0,8 Mr/mMuH.
Bpems (MuH)/%B: 0/2; 0,4/2; 2,2/98; 2,6/98; 2,61/2; 3,0/2.
5 TemnepaTtypa konoHku: 60°C.
YcnoBus npenapatusHon HPLC
Kononka: KROMASIL-C18 (150 x 25 mm, 10 MKm).

MoaswmxHas dasa: 0,05% mypasbmHon kucnotel B H,O:ayeTtoHnTpun.

CkopocTb noToka: 25 Mn/MuH.
10 MpagneHT (T/%B): 0/5; 1/5; 7/40; 7,1/98; 9/98; 9,1/5; 11/5.
Pactsopumoctb: ACN + H,O + THF + DMSO.

CoefvHeHMe, nNOMy4YeHHOe C UCMONb3OBaHMEM CMoOcoBOoB, aHanorMvHbIX
OMMCaHHbIM Bbille B Npumepe 45, U OYULLEHHOE aHanorMyHbIM 06pasom MocpenCcTBOM

15  npenapatusHon HPLC, nokasaHo B npuBeAeHHON Huke Tabnuue.

Mpumep | CrpykTypa HasBaHue, aaHHble AMP n macchbl

5-[[3-PTOp-4-(ryaHngnuHomeTun)-

NH dheHnn]cynbPoHnNaMnHo]Tnason-4-
NJ\NH2 kapboHoBas kucrora.
46 O%/@(;H M/z 374,0 (M+H)";
<\S | NH 'H AMP (ds-DMSO) & 13.40 (1H, s), 8.09
N];(C’H (1H, s), 7.59 (1H, d, J = 7,5 Tw), 7.47 (1H, d,

J=10Ty), 7.59 (1H, t, J=7,5Ty), 7.50-7.25
(4H, brs), 4.41 (2H, s).

Mpumep 47. AKTUBHOCTb COEQUHEHUI NO N30OPETEHUIO

MpoBOAMAN 3KCNEPUMEHTDI C LiENbIO ONpeaeneHmns:

@) VMHMMOMPYIOLLEN aKTUBHOCTU COEAMHEHUIA MO N30OPETEHNIO B OTHOLLEHUN
20  cepmeHTOB MBL;

2 CBSI3bIBAHUSA COEAVHEHUI NO n3obpeTeHuto ¢ 6enkamm nnasmbl KPOBU; U

(3) CTabUNbHOCTU COEANHEHNI NO N30OPETEHNIO B Na3Me KPOBMW.

MoapoBbHOCTM  NMPOTOKONOB,  WUCMOMB3OBaHHbIX  ANA  Kaxkgoro  Habopa

SKCNEePMMEHTOB, NpuBeieHbl HUXKE.
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1. MHrubunposaHue depmeHTaroB

AHanusbl uHaubuposaHusi ghepmeHmos in vitro

AHanusbl uHrMbupoBaHus EPMEHTOB NPOBOAUNKN, WCMONb3ys PacTBOPbI
ouneHHbIx depmeHtoB MBL (NDM-1; VIM-1; VIM-2; IMP-1) B 10 mM Gydepe Ha
ocHoBe HEPES (4-(2-ruapokcunatun)-1-nmnepasmHataHcynbgoHoBas kucnota), pH 7,5,
B 96-NYHOYHbIX TUTPALMOHHbIX MUKpONnaHweTax. B kayectBe cybcTpara ncnons3oBanm
ummneHem (300 mkM pacTeBop) U 3a XO40M €ro ruaponusa Crnegunm Ha AnuHe BOSHbI
299 Hm ynbTpaduonetosoro (Y®) gnanasoHa B TeydeHne 10 muH kaxxgble 30 cekyHa,
NUCNonb3yst NNaHWeTHbIN pugep Ana peructpadumn YP-cnyopecueHumm Envision ot
Perkin Elmer. [JaHHble O CKOPOCTM rmMaponusa B NPUCYTCTBUN psiga WUHMMOUTOPOB
aHanM3upoBsann C WCMONb30OBaHMEM MPOrpaMMHOro obecneyeHuss us 6asbl AaHHbIX
Dotmatics n paccumtanHble 3HauyeHunsa 1Cs, (KOHUeHTpauus, Bbi3biBarowas 50%-Hoe
WHrMBupoBaHne) npeobpasoBbiBaNM B 3HAYEHUSI KOHCTaHTbl MHrMbuposaHus (Ki),
npuMmeHss ypasHeHue YeHra-MNpycodda:

Ki = 1Cso/(1+([SVK ),
rae 3Havyenma K, ans NDM-1, VIM-2 n IMP-1 coctasnsatotr 70 mkM, 1,5 mkM, 9 mkM un
25 mkM, cooTBETCTBEHHO. PasseaeHne coegmHerni nposogunm 8 DMSO.

CpeaHvne 3HaveHuss Ki, NOMNy4eHHble B MHOFOUYUCIEHHbIX 3KCMEPUMEHTAX,
NPeACTaBMEHbl HMKE. OKCNepUMeHTarnbHble pesynbTaTbl NOKa3aHbl C UCMOMb30BAHUEM
CneayLwmx 4nanasoHoB:

- B cnyqyae NDM-1 3HaveHus Ki meHbwe 0,05 mkM o6o3HauyeHbl (A);
3HaveHus Ki B guanasoHe 0,05-0,2 mkM o6o3HaueHb! (B); 3HaueHms Ki 6onblue 0,2 mkM
(0,2-2 mkM) o6o3HaueHb! (C);

- B cnyyae VIM-1 3HaueHuss Ki meHbwe 0,2 mkM obo3HauyeHbl (A);
3HavyeHus Ki B guanasoHe 0,2-0,5 mkM o6o3HaueHbl (B); 3HaveHns Ki 6onbwe 0,5 mkM
(0,5-1 mkM) o6o3HaueHb!I (C);

- B cnydyae VIM-2 3HauyeHus Ki meHbwe 0,02 mMkM o6o3HauyeHbl (A);
3HadeHus Ki B gnanasoHe 0,02-0,05 mkM ob6o3HadeHbl (B); 3HadeHms Ki 6onbwe 0,05
MkM (0,05-0,15 mkM) o6o3HaueHb! (C);

- B cny4yae IMP-1 3HaueHus Ki meHbwe 0,5 mkM o6o3HaueHbl (A);
3HaveHus Ki B gnanasoHe 0,5-1 mkM o6o3HaueHb! (B); 3HadeHns Ki 6onbwe 1 mkM (1-10

MKM) o6o3HaueHbl (C).
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3HaueHusa Ki gnsa coeguHEHU No n3o6peTeHunio

Ki (MkM)
Mpumep
NDM-1 | VIM-1 | VIM-2 | IMP-1

2 (A) (B) (©€) (©)
3 (B) (B) (B) ©)
4 (A) (B) (B) ©)
5 (B) (A) (B) (A)
6 (©) (B) ©)
7 (B) (B) (©) ©)
8 (B) B) ©)
9 (B) (B) (A) (©)
10 (A) (A) (A) (B)
11 (©) (B) ©)
12 B) (B) (B)
13 (A) (A) (©) (B)
14 (©) (B) (©)
15 B) (©) (©)
16 (B) (A) (A) (B)
17 B) (A) (A) (A)
18 B) (A) (A) (A)
19 (B) (B) (B) ©)
20 (B) (B)

21 (A) (B) (B)
22 (A) (B) (©) ©)
23 (A) (A) (B) ©)
24 (B) ©) ©)
25 (B) (B) (B)
26 (A) (B) (B) (©)
27 (A) (A) (A) (B)
28 (B) (A) (A) (A)
29 (A) (B) (B) ©)
30 (A) (B) (B) ©)
31 (A) (A) (B) (A)
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Ki (MkM)
Mpumep

NDM-1 | VIM-1 | VIM-2 | IMP-1
32 (B) (B) (B) (©)
33 (©) (B) (©)
34 (A) (©) (B) (A)
35 (A) (A) (B) (B)
36 (A) (B) (©) ©)
37 (©) (A) ©)
38 (C) (B) (©)
39 (©) (A) (B) ©)
40 (©) (B) ©)
41 (A) (B) (B) (B)
42 (©) ©) ©)
43 (B) (B) (A)
44 (©) (B) (©) ©)
45 (C) (©) (C) (€)
46 B) (B) (©€) (©)

2. TecTupoBaHMe BOCMPUUMUNBOCTU K aHTUMUKPOOHLIM npenaparam

AHmubuomuyeckasi akmueHoCmb B-r1akmamHbIX aHmMubuomMuUKo8 8 OMHOWeHUU
MBL-akcnpeccupyrouwjux bakmepull 8 npucymemeuu coeOuHEeHUl no u3obpemeHuo

OKCNepUMEHTbI NPOBOAUNKN C WUCMOMNb3OBAHMEM “METOAa MWUKPOPAa3BEAEHUN B
OynboHe” B cooTBETCTBUM C npoTokonamu MO7-A8, yTBepKAEHHbIMU WHCTUTYTOM
KnnHnyecknx wn nabopatopHbix ctaHaaptoB (CLSI). CepuinHble passepgeHua  B-
NakTamHOro aHTubumoTmka (MeponeHema) roToBunu B 96-NMYHOYHbIX MMAHLWETax C
NCNONb30BaHNEM OynboHa Mionnepa-XuHToHa co CTaH4apTU3MPOBAHHbIM
copgepxaHuem katnoHos (CAMHB); ycraHaesnmeanu agmanasoH koHueHTpayun ot 0,03
mr/n go 512 mr/n. CoeanHenna pobaBnsann B NOCTOSAHHOW KOHUEHTpauuwu, pasHou 8
Mkr/mn.  MyTHOCTb GakTepmanbHOro MHOKYyNATa Kaxgoro wramma  (KIMMHUYECKUX
N30NATOB) KOppekTupoBanu K craHgapty MytHoctv 0,5 no Mak®dapnaHgy B
dumsnonormnyeckon coisopotke (0,9% NaCl), satem pasbasnanu 1:100 8 CAMHB n
[006aBNAnNM B KaXAYK NyHKY, Monyvasi KOHeYHoe Konmn4yectso BakTepuanbHbIX KreTok
5x10° CFU/nyHka. lMocne uHKyBupoBaHuWs B TeueHne 18-20 yacoB B kamepe C
HarpesaHnem npu 37°C oueHmBanun MHrMbMpoBaHue pocTa Ha OCHOBAHWM OTCYTCTBUSA

kakoro-nmbo pocta 6akrepun.
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3a MuHUManbHylO  uHrMBMpyowyo  koHueHTpayumio  (MIC)  npuHumaroT
HaVMEHbLLYIO KOHLEHTpaUuo aHTMBNOTMKA, NPU KOTOPON TECTUPYEMbBIAN MUKPOOPraHU3M
HEe AEMOHCTpMPYET BMAMMOrO poOCTa; pe3ynbTaTbl NoATBEpXAanu NyTeM U3MEpPEHMUs
onTuyeckon nnotHoctn (OD) npm 600 HM Ha cnekTpodoTomeTpe.

CoeanHeHns no un3obpeTeHuto TeCTUpOoBanM Mpu MOCTOSAHHOW KOHLUEHTpauuu
8 MKr/mMn. B kayecTBe KMMHUYECKUX LUTAaMMOB ANS 3TUX 3KCNEPMMEHTOB MO YCUMNEHWUIO
AENCTBMA nekapcTBEHHOro cpegcresa umcnonb3osanu NTBCO020 (wtamm E.  coli,
akcnpeccupyowmn NDM-1, TEM-1 n CTX-M-15); NTBC035-2 (wtamm K. pneumoniae,
akcnpeccupyowmn NDM-1, CMY-4 n SHV-11); NTBC104-1 (wtamm K. pneumoniae,
akcnpeccmpyrown - NDM-1 - SHV-11); NTBC123 (wrtamm K. pneumoniae,
akcnpeccupyowmn NDM-1); NTBCO018 (wtamm C. freundii, akcnpeccupyowmn VIM-2);
NTBC024 (wramm K. pneumoniae, akcnpeccupyowmn VIM-19, TEM-1 n CTX-M-3);
NTBCO042 (wrtamm E. coli, akcnpeccupyrowmn VIM-1, TEM-1, CTX-M-15, SHV-12);
NTBCO055 (wramm E. coli, akcnpeccupyowun  VIM-1);  NTBC062  (wrtamm
K. pneumoniae, akcnpeccupyowmi IMP-1 u TEM-1) n NTBCO39 (wrtamm K. oxytoca,
akcnpeccupyowmnn IMP-28).

PesynbTaTbl NokasaHbl Hke. [aHHble CrpynnMpoBaHbl Tak, Kak NPUBELEHO HUXKE:
3HavyeHna MIC meHbwe 1 mkr/mn obosHadeHbl (A); 3HavyeHua MIC B gmanasoHe 1-2
MKr/mn o6o3HaveHbl (B); 3HavyeHmna MIC 6onbwe 2 mkr/mn (2-200 mkr/mn) o603HaveHb!
(C).
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LLramm
rpumep NTBC020 | NTBCO035-2 | NTBC104-1 | NTBC123 NTBC018 NTBC024 NTBC042 NTBC055 NTBC062 NTBC039
30 (9 (©) (B) (©) (A) (A) (A) (B) (B) (B)
32 (B) (B) ©) ©) (A) (B) (A) (B) (B) (B)
34 (©) (©) (©) (©) (A) (B) (A) (B) (B) (=)
35 (©) (B) (B) ©) (A) (B) (A) (B) (B) (B)
36 (€) (©) (©) ©) (A) (€) (A) (B) (B) (B)
38 (©) (©) (©) ©) (B) (©) (B) (©) (B) (©)
41 (B) (B) (©) ©) (A) (B) (A) (B) (B) (B)
43 (€) (©) ©) ©) (A) (B) (B) (B) (B) (©)
44 (©) (©) (©) (©) (A) (B) (A) (A) (B (©)
45 (€) ©) ©) (©) (B) (€) (B) (B) (B (B)
46 (€) (B) ©) (©) (B) (B) (A) (A) (B (©)
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Mpumep 48. CpaBHUTENBLHOE UCCNeaOBaHUe
3. CeAsbiBaHUE ¢ 6enkamu nnasmbl KPOBU

Kpamkoe onuca+ue npomokona

Metopn BbICTpbIN paBHOBECHLIN Ananus

O6pasen Mna3ma kpoBu YenoBeka

Mnasma 100%-Haqa nnasma

KoHuUeHTpauus TeCTUpyemoro coeauHeHus 10 mkM

Bydep 3abydepeHHbin octaTom
dursmonornyeckni pacteop, pH 7,4

MpoAaonmknTENbHOCTL UHKYGUPOBAHUA 5y

Yucno noetopos 2

CoeaunHeHus gnsa KOHTpona kavectBa (QC) BapdapvH

KoHe4yHas koHUeHTpauusa DMSO meHbLe 0,1%

MeTtopa aHanusa LC-MS/MS

Memoduka aHanu3sa

TecTupyemoe coefuHEHMe BHOCUMM B NMasmy KPOBU C MOSTyYEHUEM KOHEYHOW
KoHueHTpauum 10 mkM. B kpacHyio kamepy BCTaBkuM MOmMeLLann arnukBoTy Mnasmbl
obvemom 300 mkn, a B Oenyio kamepy BcTaskm nomewanm 500 wmkn PBS
(3abyhepeHHbIn hocaTtom chusnonormieckun pactsop). MNnaHweTt nHkybuposanun npu
37°C B Tepmocmecutene npu 400 o6./MuH B TeueHne 5 vacos. lNMocne nHkybuposaHus
obpasubl ypaBHOBELUMBANM MO  COAEPKMMOMY  OTHOCUTENbHO  COAEPKMMOrO
npotmeononoxHoro obpasuya (10 mkn nnasmbel/100 mkn 3abydepeHHoro obpasua
conoctasnsanm co 100 mkn xonoctoro 6ydepa/10 mkn nnasmbl). ConocraeBnsiemMble no
cogepxmmomy obpasubl ocaxxganun 200 MKN aueToHUTPMNAa, coaepKallero BHYyTPEHHWN
ctaHaapt. Obpasupbl nepemeLumnsany suxpesbim cnocobom npm 1000 06./MUH B TEUEHMe
5 MuH n uyeHtpudyruposanu npu 4000 o6./mMuH B TedeHme 10 muH. CynepHartaHT
oTaensann, pasbaenanu B 2 pasa BOAOM U aHanuManposanu Ha npnbope ans KnuaKoCTHOW
xpomarorpadpum B COYETaHUM C TaHAEMHOM Macc-cnektpomeTpuen (LC-MS/MS).
XonocTble  KOHTpOnbHble  oOOpasubl  obpabartbiBanM  He3amMeanuTenbHO  nocne
MPUrOTOBMNEHNS KOHLEHTPUPOBAHHbLIX paboumx pacTBoOpoB nnasmbl. 3T obpasybl
CMY>XUNW B KayecTBe nokasarens AnNS pacyetra CTENneHW U3BMEYEHUS TEeCTUPYEMbIX

coenHeHUN B %.
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lModcyem u aHanu3 u daHHbIX

Jdono cBA3aBLUEerocs € NNasmMon COeAUHEHUS B MPOLEHTax paccyuTbiBanu B
COOTBETCTBMU CO CMEAYIOLLMMU YPABHEHUAMU:

% HecsizaBLUuerocsa coegnHerHnsa = 100 * Fo/Te,
% wmnssneyeHHoro coegunHerms = 100 * (F¢ + T¢)/To,

rae

Tc o3Havaer OOy KOHUEHTpauuio COEAVHEHWsl, OMNpPeAEneHHyr no
pPacCUYNTaHHOW KOHLUEHTpaumMm Ha membpaHe CO CTOPOHbI NMasmbl;

Fc o0O3HauyaeT KkOHUEeHTpauyuio CBOOOAHOIO COEAUHEHWS, OMNPEAENEHHY MO
pacCcYMTaHHOM KOHLUEHTpauumn Ha membpaHe co CTOpOHLI Bydepa;

To O3HauaeT OOy KOHLEHTpaUUlo COEAUHEHMWS, OMNpPEAENeHHY nepea
Anannsom.

Ana kaxgoro Habopa, coctoswero us aybrnmkatoB/COEAVHEHUS, Onpeaensanu
AONN0 CBA3ABLUEroCs COEAMHEHNSA B NPOLIEHTaX, 4OMNI0 HECBA3ABLUErocs COEAMHEHUSA B
NpouyeHTax W AOMI0  W3BMEYEHHOro COeAMHEHWss B npoueHTax. PesynbTtartbl

npeacraBneHbl HAXE.

4. CTabunbHOCTb TECTUPYEMbIX COeAUHEHUI B Nna3me KpoBuU

Kpamkoe onucaHue npomokona

KoHueHTpauusa TecTupyemMoro 1 MkM
coeAVHEHUA
Marpukc Mnasma kpoBW Yenoseka

MpoaomxutenbHOCTb MHKYOupoBaHusa | 0,1, 3 nu b5y

Yucno nosTopoB 2 ANS KaXKa0oro MOMeHTa BPEMEHN

CoeauHeHua ana QC MponaHTenunH

Metopa aHanusa LC-MS/MS

KoHe4yHas Touka % ocTaBLLErocs TeCTUpyemoro
CcoeAVHEHUA

Memoduka aHanu3sa

Tectupyemoe coeguHerHne n coeguHeHne ansa QC uHkybrnposann B KOHEYHOW
koHUeHTpauun 1 mkM B nnasme kposu npu 37°C Ha BogaHon 6aHe co BCTpSXMBaAHWEM B
pexmnme OCTOPOXHOIO BCTPAXUBaHMA. B 3apaHee onpeaeneHHble MOMEHTbl BPEMEHMU
peakumio ocTaHasnueBanu, wucnonb3ya 200 MK ayeToHUTpuna, coaepxallero

BHYTPEHHUA CTaHAapT, N PeakUMOHHYI0 CMecCb LeHTpudyruposanu npu 4000 x RCF
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(oTHOCUTEnbHOE LeHTpobexHoe yckopeHue) n 4°C B teueHne 20 muHyT. CynepHaraHT
OTAENANN 1 aHanM3mposanu ¢ ncrnonb3osaHnem LC-MS/MS.

lNodcyem u aHanua u daHHbIX

[na onpeaeneHna ONW OCTaBLUEroca TECTUPYEMOro COeLUHEHUS/COeAUHEHNS
ans QC B npoueHTax B COOTBETCTBUM C OMWCAHHOW BbilLE METOAMKOW UCMONb3oBanu

NnpuBeLEHHOE fanee ypaBHEHME:

CooTHolIeHHe IJIOIAaJel MUMKOB Ha MOMEHT BpeMeHH (MHUH)

% oCTaBIUEerocsi TeCTUP. COeAUHEHUST = - x 100
CooTHoOIWIeHHe IJIoIafell IMKOB Ha MOMeHT BpeMeHHU 0 MUH

PesynbTaThl NpeaCTaBNEHbl HUXKE.

[MpoBognnn uccneagoBaHns Ans CPABHEHUS COEAVHEHUNA MO M3O0OPETEHMIO CO
CXOXMMU MO CTPYKTYpE coepuHeHuamun (“‘coeq. x”°). DKCNepuMEHTbl NPOBOAUNK TakK, Kak
OonucaHo BbiWwe. [JaHHbIE CrpynnnpPOBaHbl Tak, Kak NPUBEAEHO HUXKE.

- B cnyyae VIM-1 sHaueHus Ki meHbwe 0,15 mMkM o603HaueHbl (++++);
3HaveHus Ki B gnanasoHe 0,15-0,3 mkM o6o3HaueHbl (+++); 3HauyeHns Ki B gnanasoHe
0,3-0,5 mkM o6o3HaueHbl (++); 3HayeHus Ki 6onbie 0,5 mkM (0,5-1 mkM) o603HaueHbI
(+);

- B cnyyae B cnyyae IMP-1 3HadeHns Ki meHbwwe 0,15 mkM o603HaueHb!
(++++); 3HaveHms Ki B guanasoHe 0,15-0,6 mkM o6osHauyeHbl (+++); 3HauyeHus Ki B
ananasoHe 0,6-5 mMkM o6o3HauveHbl (++); 3HadeHust Ki 6onbwe 5 mkM (5-10 mkM)
0603Ha4eHbl (+);

- B cnyyae VIM-2 3HaueHuns Ki meHbwe 0,02 mMkM ob6o3HayeHbl (++++);
3HayeHus Ki B auanasoHe 0,02-0,05 mkM obo3HaueHbl (+++); 3HavyeHns Ki B gnanasoHe
0,05-0,1 mkM of6o3HaueHbl (++); 3HadeHus Ki Gonbwe 0,1 mkM (0,1-0,15 mkM)
o603HaueHbl (+);

- B cnydyae NDM-1 3HadeHuns Ki meHbwe 0,03 mkM obo3HauyeHbl (++++);
3HaveHus Ki B gnanasoHe 0,03-0,1 mkM o6o3HaueHbl (+++); 3HadyeHnsa Ki B gnanasoHe

0,1-0,3 mkM o6o3HaueHbl (++); 3HayeHus Ki 6onbie 0,5 mkM (0,3-2 mkM) 0603HaueHbI

(+).
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CrtabunbHoCTb B

CBsasbiBaHuE C

Mpumep nnasve Kposu | 6enkamu nnasmbi
yenoseka KPOBW YernoBeka
N
U
e A o:\él: F © 29% ocTasLlerocsa 90 3%
oeja. ,070
<S | NH yepes 2 yaca
\ OH
(@]
NH
N J
Coea. o /@[ TN N 100%
npumepa . O=EH F OCTaBLLEroCs 60,8%
7 QNL(OH Yyepes 5 yacos
0
o \H/\NHZ
Coen. B 0=5 F© 0% ocTasLuerocs LaHHble
oea. i
s-_-NH uepes 5 yacos OTCYTCTBYIOT
e
(o]
F NH
H
N~
Coep. C‘)\ o H 2
0=S F 73% ocTasLuerocs
npumepa I 81%
s-_-NH yepes 2 yaca
2| < IWOH
N
(o]
N
o /C[ \H/\NHz
W\ (@)
0=S O 29% ocTaBLuerocs [aHHble
Coep. E NH |
S yepes 2 yaca OTCYTCTBYIOT
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iU
N
\n/\N NH,
Coeg. Q o H
0=S (o) 89% ocTasLuerocs [aHHble
npumepa ] |
16 <S | NH yepes 2 yaca OTCYTCTBYIOT
A
N:E'(OH
(0]

MBL-nHrmbumpytowlee gencreme Habnoganm gnsa coeguHeHns npumepa 7.

MNpumep Ki (MkM)
VIM-1 IMP-1 | VIM-2 | NDM-1
o \H/\NHZ
W O
0=S F
Coes. B lllH ++ ++ + ++++
S
«NL(OH
o)
F NH
H
) N ”J\NHZ
coea O:\\§ F 7 ++ ++ ++ ++++
npvmepa 2 s-_-NH
«NIKOH
o)
NN
o [ Y X N
0=5"~FZ g ©
Coes. C S fllH + ++ + ++
Ao
o]
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Mpumep Ki (MkM)
VIM-1 IMP-1 | VIM-2 [ NDM-1
NH
H
NN M
S N~ NH
o (LY W
Coep. 0=S F
T ++ ++ +++ ++
npumepa 3 s-_-NH
g
O
N
L J ™
[\ 0
0=8 CN
Coea. D s NH + +++ +++ +++
Ao
O
H NH
N NH
o W
Coea. 0=S CN
lllH +++ +++ +++ +++
npumepa 5 S
O
N
o L 1™
\ ()
0=8 (0]
Coeﬂ,. E S NH | ++4+ ++4 ND ++
Ao
O
H NH
N NH
L L H ™
Coep,. 0=S8 (o)
IllH | ++++ +++ ++++ +++
npumepa 16 [ S
g
O
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Mprmep Ki (mkM)
VIM-1 IMP-1 | VIM-2 | NDM-1
N
o /@: N ONH,
0=5 a®
Coea. F . T 4+ ND +++ +++
S
O
H NH
Q /@ \([)]/\H NH,
Coea. 0=S Cl e R S = = i e +++
npumepa 17 | s._-NH
$C
O
N
o /@: \H/\NHZ
0=5 o°
Coen. G S NH A A I
<\NL(OH F
O
H NH
o /@ \([)]AH NH,
Coea. 0=S 0 S B [ 4 +++
npuvepa 18 | s._-NH F/i\F
ST
O
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Mpumep Ki (MkM)
VIM-1 | IMP-1 | VIM-2 | NDM-1
N
O/@/ N ONH,
\ 0]
0=8
Coeg. H s NH + + +++ ++
<\N/|VH(OH
O
NH
H
N A
N NH
YW
Coegn. 0=S
[ +++ ND ND ++
npumepa 20 [ s-_-NH
o
0
NN
o LT ™
0=5 F©
Coeg. | s NH + ++ ND ++
QNL(OH
o
NH
H H
L
Q o H
Coen. 0=S F
IllH +++ ++ +++ ++++
npumepa 29| S
S
0]

ND: He onpeaeneHo.

Takke 6bIN0 OOHAPYKEHO, YTO COEAMHEHMS MO N30OPETEHNIO LEMOHCTPUPYIOT
Bbonee xopowee mHrMbmnposaHme cdepmeHToB (6onee HuMskme 3HadeHusa Ki) n Gonee
XOopoLluee ycuneHme AenNCTBus nekapcTeeHHoro cpeacraa (bonee Huskue sHaveHus MIC)
B OTHOLUEHMM BbiLEYNOMAHYTbIX depmenTtos MBL (VIM/IMP/NDM) u© wTammoB
B6akTepum nO CPaBHEHUMIO C CTPYKTYPHO POACTBEHHbIMWM aHarnoramu, Yy KOTOpbIX

otcytctByeT MOTUB -C(NR)-NR,.
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Kak HeTpyaHO yBUAETb, COeAMHEHNA NO n3obpeTeHntio obnaaatrT ynyyLeHHbIMU
CBOMCTBAMW MO CPABHEHUIO CO aHanornyHbiMM MO CTPYKTYPE COEAUHEHUSMU. ITO
OTKPbITUE YAMBUTENBHO HE B nocnegHio odepeab notomy, 4to MoTmB -C(NR)-NRj,
obwmnn ana CoeAMHEHUN MO M3OOPETEHMID, MOXET ObiTb noaBEPXKEH ObICTPOMY
rMaponuay, noaToMy MOXHO Obino Obl OXmaaTb, YTO AaHHble coeauHeHus OyayTt
HENPUrogHbIMN AN NPUMEHEHNS TAKOro TWUMa, KOTOPOE ONUCaHO B AaHHOMW 3asBke. ToT
hakT, 4TO 3TOT MOTUB MOXET ObITb BBEAEH He Tonbko 6e3 ywepba agns apPeKTUBHOCTH
CO€AVMHEHUN, HO Takke W C MOBblWEHNEM CTabuibHOCTU B NMasme KpoBUM W

3 HEKTUBHOCTU, ABMAETCS, TAKUM 00Pa3OM, HEOXKMAAEMBIM.

5. dapmakokuHeTn4yeckue (PK) uccnegosaHus
CoeguHeHne A n coeguHeHne npvmepa 7 BBOAWMWN BHYTPUBEHHO (B.B.) B A403€
1 mr/kr camyam mbiwen anbbuHocos Swiss. NamepeHHble K napameTpbl nokasaHbl B

NPUBELEHHON HKe Tabnuye.

CoegunHeHnve Co (Hr/mn) AUC (Hr-yd/mn) Cl (mn/mMuH/kr)
CoeagunHeHmne A 17 9 819
CoepunHeHne 1814 1036 16

npumepa 7

C, O3HaYaeT KOHLEHTpaUMIO B Nnasme KpoBu;
AUC o3HauaeT nnowjagb noa KpuBow;

Cl o3HauaeT knupeHc.

CnepyeTt OTMETUTb, YTO B Cry4yae O4HOWN U TOW e 403UPOBKN:

1) np” NCNONb30BaHNN COeAVMHEHNS NpuMepa 7 A0CTUraeTcs MakcumarnbHas
KOHUeHTpauusa, 6onee yem B 100 pa3 npeBblllalOLas TakoOBYH MO CPaBHEHWUIO C
coeNHEHNEM A;

2) npu UCNonb30BaHUN COeAUHEHNS NpumMepa 7 AOCTUraeTcsa nnowaab nog
dhapmakokuHeTmnyeckon kpuson (AUC, pesynbTaT UHTErpPMPOBaHMS KPUBOW 3aBUCUMOCTH
KOHUEHTpauun oT BpemeHn), bonee dyem B 100 pa3 npesbilalOWas TakKOBYK ANS
coeanHeHus A; n

3) COoeAMHEeHne npumepa 7 BbIBOAUTCA M3 KPOBM npumepHo B 50 pas
MeJeHHee, YeMm coegmnHeHne A.

OTW paHHbIE COrnacyloTcss C AaHHbIMU in Vitro, NONYYEHHbIMW B OTHOLLEHWU

CTabunNbHOCTM B NNasme KPOBW, M OHWU MOATBEPXKAAIOT, YTO CTAbWUMBHOCTL B Mnasme
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KPpOBU ABNAETCA OorpaHn4mnBaroLLnm C*)aKTOpOM B OTHOLLUEHNN BO3IMOXXHOCTU COeaUHEHUA

A BbITb NONE3HbIM B UCCNEAOBaAHUAX 3PMEKTMBHOCTU Ha XKUBOTHbIX.

6. UccnepoBaHusa acpbhektuBHoOCTHU in vivo

Mbiwen uHpuymposanu nytem BBegeHust B 6eapo K. pneumoniae NTBC104.
MIC meponeHema ans 3TOro wTamma coctaBnsiet 64 Mkr/mn BBUAY NPOAYLMPOBaHUSN
AaHHbIM wTammom NDM-1. MIC meponeHema B NpUCYTCTBUN COEANHEHMA npumepa 2 B
KOHLUEHTpauum 8 mr/mn coctaBsndaeTt 4 MKr/mn.

B KoOHUe akcnepumeHTa (dYepe3 9 vacoB nocrne MHPUUMPOBAHUS) MKUBOTHbLIX
YMEPLBNANN W U3MEPSM  4ncno  konoHumeobpasywowmx eauvHny  (CFU)  ans
KONMUYECTBEHHOW OLEHKN BakTepmnanbHON Harpy3kn (CTeneHn sapaxeHus). MeponeHem B
fosze 30 mr/kr cHwkan OakTepuanbHYK Harpysky HE3Ha4YuTENbHO, B TO BpPEMSI Kak
komOuHaums meponeHema B gose 30 Mr/kr ¢ coeguHeHuem npumepa 2 B gose 30 mr/kr
CYLLECTBEHHO CHwkana 6akTtepuanbHyl0 Harpysky MO CPaBHEHWD C OAHMM TOIbKO
MEPOMEHEMOM, 4YTO AeMOHCTpupyeT ymeHbleHne CFU pgo 1,6 logy,. Pesynbrtathb
nokasaHbl Ha dur. 1.

B Tex ke akcnepumeHTarnbHbIX YCMNOBUAX COeAUHEeHMe npumepa 7 Bbi3blBano
ymeHbwenne CFU pgo 1,7 logiy NO CpaBHEHMIO C OAHUM TOMbKO MEPOMNEHEMOM.
CoeaunHeHne A He nogxoauno ans uccnepoBaHun 3dhPEeKTMBHOCTM, MOCKOMbKY MO
pesynbtatam in vitro n ©®K wnccnegosaHnn ObinO  BbICKasaHO MNpeAnonoXKeHue
OTHOCUTENBbHO BO3MOXHOW Heyjauu Mnpu  MCNOMNb3OBaHWM 3TOr0 COEAUHEHUSA B
ncenefoBaHnsax 3PPEKTUBHOCTI, MO3ITOMY NPOBEAEHME Takoro akcnepumMmeHTa 6bino Obl
HE3TUYHbIM.

B Tex e ycnosusx coegmHeHue npumepa 26 Bbi3biBano ymeHblieHne CFU ao

1,8 l0g1g MO CPaBHEHUIO C OA4HUM TOSTbKO MEPONEHEMOM.

7. PacwupeHHbin aHanu3 npoduna MIC B oTHoweHun MBL-
3KCNPECCUPYIOLWUNX KIMHUYECKUX LITAaMMOB

C uenblo OUEHKM cdepbl ASUCTBUS U YCUNEHUS AENCTBUA MEpOneHema npwu
MUCNONb30OBaHMM BMECTE C  COEAMHEHMAMM NO  U30OpPEeTEeHUd  mnccrnegosanm
BOCMPUUMHMBOCTL 0KOno 200 knnHuyeckmx mnsonsitoB. Kputepmm otbopa ansa naHenm
3aKnio4anmcb B TOM, YTO KIMHUYECKUN LUTaMM AOMmKeH Obin obnagartb pe3smCTEHTHOCTLIO
k kapbaneHemam, HO akcnpeccuposate Tonbko NDM-BapumaHTel depmeHTa, a He
hepMeHThbI cepuHoBble GeTa-naktamasbl ¢ kapbaneHemasHOW akTUBHOCTBIO, Takue Kak
KPC nnn OXA.



10

15

20

25

30

35

136

B cnyyae ncnonb3oBaHusa coeguHeHun nubo npumepa 2, nubo npumepa 26 B
KOHLEeHTpauun 8 MKr/mn AeUCTBME MeponeHema YCUNUBAeTCH A0 TaKOW CTEMneHu, YTo
6e3 manoro 90% wrammoB gemoHcTpupytoT MIC ana meponeHema, coctasnstoLyo 8
MKI/MI, B TO BPEMSI KaK OAMH TOMbKO MEPOMNEHEM B TOW K€ KOHLUEHTpauun cnocobeH
OCTaHOBUTb POCT TOMbKO MeHee yeM y 1% WTaMMoB, 1 B pamkax napameTpoB 4aHHOMo
akcnepumeHTa npekpaileHmne pocta y 90% Bcex LUTaMMOB He MOrNo ObiTb 4OCTUTHYTO C

MCMNONb30BaHUEM OAHOroO TONMbLKO MeponeHema. PesynbTaThbl nokasaHbl Ha dur. 2.

Mpumep 49

1. KombuHuposaHHass mepanusi COeOUHEeHUSIMU 10 U306pemeHuU COBMECMHO C
uHeubumopamu SBL u aHmubuomuxkamu

Kak obcyxaanocb Bbiwe, ©Oaktepym LEMOHCTPUPYIOT PE3UCTEHTHOCTL K
aHTUOMOTMKaM  MOCPEACTBOM  MEXaHWU3MOB,  BKMOYAOLWMX Kak  Moaudukauyuio
BMONOrMYEeCcKon MULLEHW, B pesyrbTaTe 4ero CHmkaeTcs adPdPUHHOCTb CBA3bIBAHUS C
aHTUONOTMKOM, Tak W npoayuupoBaHme «EepMEHTOB, KOTOPbIE WHAaKTUBUPYIOT
aHTnbakTepuanbHoe neKkapCTBEHHOE CPEACTBO, TaKMX Kak dpepMeHTbl BeTa-nakramasbl
(B TOM umucne kak cepuH-B-naktamasbl, SBL, Tak u metanno-B-naktamasel, MBL).
MNpeanonaraemasa cTparerns, yyuTbiBalOWasa Takyld PE3UCTEHTHOCTb, 3aknoyaeTca B
Ha3Ha4YeHN KOMOUHUPOBAHHOW Tepanun, CoAepKallel areHTbl, KOTOpble UHIMOUPYIOT
depmMeHTbl, WHAKTUBMpPYOLLME aHTUOUOTUK, COBMECTHO C CaMuUM aHTUOMOTUKOM.
Adpyrumun cnosamu, MOXHO COXpaHuTb aHTubakTepuanbHoe AENCTBME NEKapCTBEHHOro
CPeAcCTBa, MCMomnb3ysa Noaxod C NPUMEHEeHWeMm ABOWHOW kOMOMHauum aHTubuotmka C
NeKkapCTBEHHbIM CPEACTBOM, KOTOPOE UHIMOMPYET UHAKTUBMPYIOLMIN (PEPMEHT.

KombuHaymm MHrimbutopoB CEpPUHOBbLIX B-nakTamas ¢ aHTUOMOTUKaMMN N3BECTHbI.
Hanpumep, Obina paspabotaHa paBouHas komOuHauusa, cogepallas npupoaHbIn
NPOAYKT CTPENTOMMULETOB KraBynaHOBYIO KUCMOTY, MHIMOMUTOP CEPUHOBLIX B-nakramas,
BMECTe C B-nakTaMHbIM aHTUOUOTMKOM aMOKCULMNIIMHOM, NMOA Ha3BaHWEM ayrMEHTUH.
CoBceMm HeaaBHO B KNUHWKY Obin BBEAEH aBubakTam, WHIMOUTOP CEPUHOBLIX -
naktamas C YfyylWeHHbIM MO CPaBHEHUIO C KNaBYNaHOBOW KUCMOTOW CNEKTPOM B
OTHOLIEHUN  MHrMOMPOBaHMA  CEpPUHOBbLIX  B-naktama3 B kombuHaymm  C
LedanoCnopnHOBbIM  B-nakTtaMHbIM ~ aHTUBMOTUKOM  LedTasngmmom  (COBMECTHO
M3BECTHbI Kak aBuka3). OgHako 3Tn KombuHaumm He obnagarT 3PPEKTUBHOCTLIO NpU
neyeHmn  BakTepmanbHOM  MHMEKUUKW,  Bbi3biBaemMon  Oaktepusimyn,  KOTOpbIe
akcnipeccunpytoT depmeHTbl MBL, nockonbky uHrnbutopbl SBL 0OblMHO HEaKTWMBHbI B
OTHOLLIEHUWN TaKUX PEPMEHTOB.

[lononHuTenbHas CrnoXHOCTb BCMNEACTBME Hannins ABYX pa3nnyHbIX KaTeropvu7|
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hepMeHTOB [B-naktamas, NpPUCYTCTBYIOLMX B cnyyae OakrepuanbHbIX WHMEKUUN,
BO3HMKAET B CBA3W C TEM, YTO B HACTOALWEEe BPEMSA KIMHUKE He [OCTYMHbl HU
ANArHOCTMYECKME TECTbl, MO3BONAWME OYeHb ObICTPO YCTAHOBUTb TOYHbIN MEXaHWU3M
o0yCnoBneHHON PB-naktamasamum pPe3UCTEHTHOCTWM, HM obnajawowme ABOWHbBIM
AEVCTBUEM WHIMOUTOPbI (PEPMEHTOB Kak CEPUHOBBLIX, Tak W MeTanno-B-nakramas.
[encTBuTenbHO, B HacTosiee BPEMS HE CyLEeCTBYET HMKaKoro ofobpeHHoro K
NMPUMEHEHMIO B KMMHUKE MHrMOMTOpa MeTanno-B-nakramas, yuutbiBatoLero npobnemy,
CBSAI3AHHYKO C bepMeHTamn MeTanno-B-nakramasamu, gake ecnu 6ol Obin gocTyneH
ObICTPbIA  AMArHOCTUMECKUM  TECT, NO3BONAWWMA  OTNNYMTL  OOYCNOBMNEHHYHO
dhepmeHTamn SBL pe3ancTeHTHOCTb OT TakoBou, obycrnosneHHon depmeHTammn MBL.

Tenepb aBTOPbI N300peTEHUSA YOEXKAEHbI B TOM, YTO NPOAYKT, NPEeACTaBNSALWLNA
cobon papmaueBTUYECKYIO KOMOMHaUMIO aHTUOMOTUKA, MHrMbuUTOpa CEPUHOBBLIX [-
naktamas u uHrubutopa meTanno-B-naktamas (Tak HasblBAEMyKO  TPOWHYIO
KOMBUHaLMIO), MOXET YCTPaHUTb HEOBXOAMMOCTb WAEHTUMKaLUMN TOro, NpoAyUnpyeT
M pesucteHtHaa OakTepusi, BbI3blBaOWAA KOHKPETHYIO UMHMEKUMo, epMeHT
CEPVHOBYIO B-naktamasy unm metanno-p-nakramasy (unm nx obomx, B BO3pacTaloLleEM
KONMMYeCcTBE BbICOKOPE3UCTEHTHbIX LWTamMmoB). B 3TOM OTHOWEHUN uMelTcs Tpu
BO3MOXHbIX CLUEHapua Ana aHanusa B-nakramasHoro npoduns pPesuCTEHTHbIX K
kapbaneHemam aHTepobaktepun (CRE). Mukpoopranmsmbl rpynnbl 1 umeror nmbo
NCKMIOUYNTENBHO hepMEHTbI MeTanno-B-nakramasbl, MMbo cmecb (PEPMEHTOB MeTanmno-
B-nakTama3 n CepuHOBbIX [B-nakrtamas, OAHaKO PEe3VUCTEHTHOCTb [MaBHbiM Obpa3om
obycnoBneHa MeTanno-p-nakramason. MuKpoopraHuambl rpynnbl 2 WUMEKT TOMNbKO
depMeHTbl CepuHoBbLIE B-naktamasbl. MukpoopraHmambl rpynnbl 3 UMEKT  Kak
hepMeHTbl MeTanmno-f-nakramasbl, Tak WU CepuHOBbIE B-naktamasbl, U oba Tuna
hepMEHTOB UrPaKOT CYLLECTBEHHYIO POSb B BO3HUKHOBEHMMW PE3NCTEHTHOCTM.

B aTom nprymepe ncnonb3yTcs cneayowmne CokpaLleHuns:

CMY: B-naktamasa knacca C;

TEM: B-naktamasa knacca A;

SHV: B-naktamasa knacca A (¢ Bapnaymen no cynb@rugpunbHOn rpynne);

CTX-M: B-naktamasa knacca A (CTX ana uyedortakcumasel 1 M ans B-
naktamasbl MIOHXeHa);

OSBL: B-naktama3sbl “cTaporo cnekrpa’”;

OXA: B-naktamasa knacca D (okcayunnuHasa);

ACT-TYPE: B-naktamasa knacca C (beta-nakramasa AmpC-tuna);

KPC: B-naktamasa knacca A (kapbaneHemasa K. pneumoniae);

VIM: BepoHa-UHTErpoH-kogmpyemasa metanno-p-nakramasa;
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NDM: meTtanno-B-nakramasa Hbto-Lenu;

IMP: meTanno-p-nakramasa ummneHemasa.

OKCNepyMEHTbI NPOBOAWMM C WUCMOMb30BaAHMEM “METOAa MUKPOPAa3BELEHUA B
OynboHe” B coOTBETCTBMM C npoTtokonamm MO7-A8, yTBepXAeHHbIMW WHCTUTYTOM
KnnHnyecknx w1 nabopartopHbix ctaHgaptoB (CLSI). CepuiHble passBeaeHus
MeponeHema (mero) roToBUnu B 96-nyHOYHbIX NnaHWweTax ¢ UCNonb3oBaHneM OynboHa
Mionnepa-XvHToHa CO CTaH4apTM3MPOBaHHbIM coaepxaHnem katnoHos (CAMHB);
yCTaHaBnueanun gmanasoH koHueHtpaymm ot 0,03 mr/n go 512 wmr/n. CoepguHeHnus
(BblLLEYNOMSAHYTOE coeguHeHne npumepa 2 wunu WCK4234) pobasnsnv B
KOHUEHTpauun, ykasaHHOM B MPUBELEHHON Hke Tabnunye. MyTHOCTb GakTepuanbHOro
WHOKYNSTa KaXkgoro wramma (KNUHUYECKUX W3ONATOB) KOPPEKTUPOBanM K CTaHaapTy
myTHOCTU 0,5 no Mak®apnaHay B dusmonorudeckon coisopoTtke (0,9% NaCl), 3atem
pasbasnanum 1:100 B8 CAMHB un pobasnanu B KadkAyl NyHKY, MNony4as KOHEYHoe
KONMYecTBo GakTepuanbHbix knetok 5x10° CFU/nyHka. lMocne uHKYBUpoBaHMs B
TeyeHne 18-20 yacos B kamepe ¢ HarpeBaHvem npu 37°C oyeHmBann UHrnbrnposaHne
poCTa Ha OCHOBaHUKM OTCYTCTBUSA Kakoro-nmbo pocra 6akrepui.

3a MuHUManbHyto  uHrMbupyowyto  koHueHtpauuio  (MIC)  npuHumarot
HaMMEHbLLYIO KOHLEHTPaUUIo aHTMOMOTUKa, NPU KOTOPOW TECTUPYEMbIN MUKPOOPraHN3M
He AEMOHCTPUPYET BMAMMOIO POCTa; pe3ynbTaTtbl NOATBEPXKAANM NyTEM U3MEpPEHUs
onTuyeckon nnotHoctn (OD) npm 600 HM Ha cnekTpodoTomeTpe.

NHrmbutop SBL WCK4234 cuHTesMpoBann B COOTBETCTBMM C METOLUKOMW,
onucaHHon B WO 2015/114595.

NC,,,

N

O

WCK4234
M: H (WCK4234) nnn Na (Hatpuesas conb WCK4234)
Kpatko, WCK4234 wn ero HarpuesByld CONMb CUHTE3UpOBanu, Ccneays
onybnvkoBaHHbIM B nuTepatype metoaukam (WO02105114595), 3akntoumTenbHble

CTagun KOTOPbIX NOKa3aHbl HUXe:!
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CoepuHenune copmynbel (B) nonyyanu nytem cuHTesa, nogpobHO ONMCaHHOro
Ball M. n ap. B Organic Process Research and Development (2016), 1799.

B 3TuMX 3KCMEepUMEHTax WCMONb30BanM TMPUBEAEHHBIE HIWKE KIMHUYECKMNE
LUTaMMbI.

lpynna 1 (wmammbi, pe3uCMEeHMHOCMb KOMoOpbiX 06ycrioeneHa earagHbIM
o0bpa3som ghepmeHmamu memarno--nakmamasamu).

NTBC020 (wtamm E. coli, akcnpeccupyrowun NDM-1, TEM-1 un CTX-M-15);
NTBCO035-2 (wramm K. pneumoniae, akcnpeccupyowmn NDM-1, CMY-4 n SHV-11);
NTBC104-1 (wtamm K. pneumoniae, akcnpeccupyowmn NDM-1 n SHV-11); NTBC123
(wramm K. pneumoniae, akcnpeccupyowmi NDM-1); NTBC062 (wtamm K. pneumoniae,
akcnpeccmpyrowun - IMP-1 = TEM-1); NTBC024 (wrtamm K. pneumoniae,
akcnpeccmpyrowmn - VIM-19, TEM-1 n  CTX-M-3); NTBC042 (wramm E. coli,
akcnpeccmpyrowmn VIM-1, TEM-1, CTX-M-15, SHV-12); NTBCO055 (wrtamm E. coli,
akcnpeccupyrowmn VIM-1); n NTBCO39 (wtamm K. oxytoca, akcnpeccupyowmmn IMP-28).

lpynna 2 (wumamMmbl, pe3UCMEeHMHOCMb KOMOpPbIX 0bycriosnieHa chepMeHmamu
CepuHo8bIMU B-Takmamasamu).

NTBC091-1 (wtamm E. coli, akcnpeccupyowmn KPC-2 u TEM-1); NTBCO093
(wramm E. cloacae, akcnpeccupyowmn KPC-2 n TEM-1); NTBC096-1 (wrtamm
K. pneumoniae, akcnipeccupytowun  OXA-181 u  SHV-11); NTBCO099 (wramm
K. pneumoniae, akcnpeccupyowmn KPC-3, SHV-11 n TEM-1); n NTBC189 (wramm
K. pneumoniae, akcnpeccupyrowmun TEM-OSBL, CTX-M-14 n OXA-48).

lpynna 3 (wmammbl, pe3ucCmeHmHOCMb KOMopbIX 0bycrioenieHa chepmMeHmamu

Kak CepuHosbIMU, makKk u Memaisino-B-nakmamasamu).
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NTBCO019 (wrtamm K. pneumoniae, akcnpeccupyowmn NDM-1, CTX-M-15 wu
OXA-181); NTBC185 (wtamm K. pneumoniae, akcnpeccupytowun SHV-OSBL, TEM-
OSBL, NDM-1 n OXA-48); NTBC186 (wramm K. pneumoniae, akcnpeccupyowmmn ACT-
TYPE, VIM-1 n OXA-48); NTBC187 (wramm K. pneumoniae, akcnpeccvpyowmmn SHV-
OSBL, NDM-1 n OXA-48); n NTBC188 ((wtamm K. pneumoniae, 3KCnpeccupyroLui
NDM-1 n KPC-2).

PesynbTaTbl NpeacTaBneHbl Hke. [aHHble CrpynnuMpoBaHbl Tak, Kak NpuBeLeHO
Huxe: 3HavyeHns MIC meHbwe 1 mkr/mn obosHaueHbl (A); 3HavyeHna MIC 1 unu 2 mkr/mn
o6o3HayeHbl (B); 3HaueHns MIC 4 vnn 8 mkr/mn o6o3HaveHbl (C); n 3HauveHus MIC,

npeBsbiwaoLwmne unuv pasHole 16 mkr/mn o6o3HadeHb! (D).

MIC
mero
mero mero +
Wramm mero/ + + WCK4234 (4 mkr/mn)
MKr/Mn WCK4234 | coen. npumepa 2 |+
(4 mkr/mn) | (8 MKr/mn) coea. npumepa 2
(8 Mkr/mn)
Mpynna 1
NTBC020 128 (D) (A) (A)
NTBC035-2 64 (D) (B) (B)
NTBC104-1 64 (D) (A) (A)
NTBC123 128 (D) C) (9]
NTBCO062 4 ©) (B) (B)
NTBC024 16 (D) (A) (A)
NTBC042 8 © (B) (B)
NTBCO055 4 ©) (B) (B)
lpynna 2
NTBC091-1 4 (A)
NTBCO093 128 (A)
NTBC096-1 16 (A)
NTBCO099 128 (A)
NTBC189 16 (A)
pynna 3
NTBCO19 64 (D) (B) (A)
NTBC185 128 (D) (D) (9]
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MIC
mero
mero mero +
Lramm mero/ + + WCK4234 (4 mkr/mn)
MKr/mn WCK4234 | coea. npumepa 2 | +
(4 mkr/mn) | (8 MKr/mn) coea. npumepa 2
(8 mkr/mn)
NTBC186 16 (®) ©) ©)
NTBC187 128 (D) (D) ©)
NTBC188 32 © ©) (A)

Kak MOXHO BMAETb, AN WTAMMOB rpynnbl 1 v rpynnbl 2 NPUMEHEHUE LBONHON
KOMOMHaLMM MepOoneHeMa N COOTBETCTBYIOLLErO MHIMBUTOpa B-nakTtamasbl NpUBOAUT K
Heobxogumomy ymenbLieHmto MIC.

[nsi MMKPOOPraHnM3moB rpynnbl 3 pesynbTaTbl yKasbiBalOT Ha TO, YTO KOMOMHaUWS
nHrmbntopa MBL no wusobperteHuo u uHrubutopa SBL (WCK4234) Bmecte ¢

MeponeHeMoMm cnocobHa B Heobxoa4nuMon cteneHn ymeHbwats MIC.

1. O6cyxdeHue

B oTHocawenca k aHtubakTepuanbHbiM cpeactBam obnactm He cyulecTtByet
Kakoro-nmbo WM3BECTHOrO npumepa MpPUMEHEHUS TPOWHOW Tepanuu, cneymanbHO
npeaHasHavYeHHon Ansa  ycTpaHeHus 6GaktepuanbHon uHdekuun. Wmeetcs oauH
N3BECTHbIN NPUMEP MPUMEHEHNSA TPONHOW Tepanun ANs NeYeHns ractpoasodareanbHon
pednokcHon 6Honesnn (GORD), npu KOTOPOW, Kkak nonaralT, KOMMOHEHTOM
paccTponcTea ABNAETCa UHdekunsa H. pylori, a Takke A3B XKenyaka, HoO B 3TOM cnyvae
cornacHo  ykasaHmsam  HayumoHanbHOro  MHCTUTYTA  OXpaHbl  340POBbA W
cosepLueHcTBOBaHNSA MeguuymHckon nomown (NICE) pekomeHfoBaHO nevyeHue TporMHOW
KOMOMHaUMEN NPOTUBOS3BEHHOTO WHMMOUTOPA MNPOTOHHOrO Hacoca BMECTE C ABYMS
aHTUOMOTMKaMM (aMOKCULMIMHOM U KnaputpomMuyuMHom). Hmu B paspaboTtke, HM B
KNMUHUKE HET Kakon-nnbo TPOWMHOW KOMOWHauMKM aHTubakTepuarnbHbIX NEKapCTBEHHbIX
CPEeACTB unn  aHTubakTepuanbHbIX NEKapCTBEHHbIX CPEeACTB BMECTE C  Takummu
ajbloBaHTaMM, kak MHIMbuTop hepmeHToB B-nakramas.

OAaHO M3 BaXHbIX NPEUMYLLECTB npegnaraemon TPouHoW kombuHauymm no
N300peTEeHNo 3akniovyaeTca B TOM, YTO MNpU CTONKHOBEHUM co wrtammom CRE w
HeobXoANUMOCTbLIO ObICTPO OKa3aTb NeYeHue, KOTOpOoe SABMAETCA CYLECTBEHHbIM ANS

BbDKMBaHMS MauMeHTa, MPUMEHEHUE TaKOW TPOWHOW KOMOMHaUMM O3Ha4yaeT, 4To B
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npuHUMNe HEeT  HeoOXOAMMOCTW  XAaTb  MOMYyYEHUs  MUKPOBMOMOrnmvyeckux wu
MOSEKYNAPHBIX XapaKTEPUCTUK 3MEMEHTOB PE3UCTEHTHOCTU Nepes Hayanom nevyeHus.
Takum obpasom, TpomHas koMOWHaUMS, ONMcCaHHas B AaHHOW 3asiBke, nonesHa Ansd
nNpeaynpexaeHns unu nedeHns nwobon OakTepmanbHON WHMEKUUKM, MOCKOMbKY OHa
yCTpaHsieT HeoOXOAMMOCTb B NpeaBapuTenbHOn wuaeHtudukaumm BaktepuanbHOro
Lwramma.

2. [Ipyeaue daHHbIe

[Ons pemMoHcTpauum npeumMyLlectB TPOMHOM KOMOMHaUMM no n300peTeHuto
NPOBOAUNUN AONOMHUTENbHbBIE 3KCMEPUMEHTbI.

OKCNEPUMEHTBI MPOBOAUNMN TaK, Kak onucaHo Bbiwe. CoeanHEeHnsa (CoOeanHEHUS
npuMepoB 2 n 26) TecTuposanu B KoHUeHTpauum 8 mkr/mn. Asmbaktam n WCK4234
TeCcTnpoBanu B KOHUeHTpauumn 4 mkr/mn. na Hux onpegenanu sHavenuns MIC.

TecTupyemble LWITaMMbl 3KCNPECCUpoBanu kak ogHy kapbaneHemasy 13 knacca B
(MBL), Tak un ogHy n3 knacca A nnmn D (cepuHoByto 6eTa-nakramasy).

NTBC19 npeacrasnsaet cobon wramm K. pneumoniae, akcrnpeccupyowmmn NDM-
1, CTXM-15 n OXA-181.

NTBC188 npeacraensaet cobon wramm E. cloacae, akcnpeccupyrowun NDM-1 n
KPC-2.

[aHHble crpynnupoBaHbl Tak, kak npuBeseHo Hwke: 3HadveHus MIC < 0,5 mkr/mn
o6o3HayeHbl (A); 3HavyeHna MIC B gmanasoHe 1-4 mkr/mn obosHauveHbl (B); 3HavyeHus
MIC = 8 mkr/mn (8-512 mkr/mn) o6o3HaudeHbl (C). Pe3ynbTaTtbl NokasaHbl B NPUBEAEHHON

Hxe Tabnuye.

NTBC19 [NTBC188
MeponeHem © ©)
MeponeHem + aBnbaktam © ©
MeponeHem + WCK4234 ©) ©
MeponeHem + coeguHeHue npumepa 2 (B) ©
MeponeHem + coeguHeHne npumepa 2 + asmbakram (A) (A)
MeponeHem + coeaunHeHne npumepa 2 + WCK4234 (A) (A)
MeponeHem + coeguHeHue npumepa 26 (B) ©
MeponeHem + coegnHeHne npumepa 26 + aBmnbakram (A) (A)
MeponeHem + coeaguHeHne npumepa 26 + WCK4234 (A) (A)
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[aHHble C O4YEBMAHOCTBIO MOKa3bIBAOT, YTO MWCMONb30OBaHWE TPOWHOM
kombuHaumm: (1) meponeHema; (2) CoOeaAuHEHUst NO M30DPETEHMIO, Takoro Kak
coeavHeHne npumepa 2 unu coeguHeHune npumepa 26; u (3) nirmbutopa SBL, Takoro
kak aBubaktam nnn WCK4234, npusogut Kk 6naronpusaTHOMY YMEHBLUEHUIO 3HaYeHUn

MIC ans o6onx NpoTeCTMPOBAHHbIX LLUTAMMOB.
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D®OPMYIIA N3OBPETEHUA

CoegunHenve, npegcrasngwowee cobon  nNPousBoAHOE  TUA30moB

dopmynebl (1), unn ero apmaueBTMHECKN NPUeMemMas corlb,

roe

o]

R
(%), N
o Z X | R5
o§\§ g S \(T P T/
\ R3 R? R6
S NH

|

4

[®OPMYIIA (1)]

R" Bbi6paH 13 H, R n -CH,OC(O)R™, rae R' BbiBpaH 13 He3ameLLeHHON

C+-CankunsHou rpynnel U peHnna;

o]

A npefcraBnser cobOW LMKNUYECKYO rpynny, BblOpaHHyto u3 Ce-

CioapunbHon, 5-10-uneHHon retepoapunbHon U 4-10-yneHHon KapOoUMKNMYECKOU W

reTepOoLMKINYECKOW rpynm;

(1)
()

3)

kaxabi R? He3aBMCUMO BbIBpaH 13:

ranorexHa unu R®:

rpynn  Cisankun, O(Cqsankun), S(Cisankun), SO(Ciszankun) unu
SO,(Cysanknn), kaxxaasa u3 KOTOPbIX BO3MOXHO MOXET ObiTb 3ameLleHa 1,
2 Unu 3 ranoreHoBbIMU 3aMEeCTUTENSIMA WWUMKU OAHUM 3amecTuTenem RE:
"

NR2C(O)R® n NR*C(O)NRPR®, rae kaxabih R? n R® HesaBucmo BbiGpaH
M3 atoma BOAOPOAa W HesamelleHHoro Ci.ankuna, U kaxablh R°

npeacrasnseT cobon HesameLeHHbIN Cq_,ankum;

kaxabil R® HesaBucumo BbiBpaH m3 -CN, -OH, -C(O)NRR?, -NRR?,
-NRC(NR"R™, -C(NR'™NR'R™ n -NR'C(NR')NR'™R™; npu atom
kaxabm M3 R’ u RY Hesasucumo npeactaBnseTr coboit H  unw

He3ameLleHHbIn Cqanknn;
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o mpasHo O, 1, 2 nnu 3;

o R® BbiBpaH U3 atoma Bogopoaa u Ci-CsankunbHON rpynnbl, KOTOpas He
3amelleHa unu samelyera 1, 2 unu 3 aamecTutensmu, BbiGpaHHbIMK 13 ranorexa, -OR'
n-NR'R™:;

o n pasHo O unun 1;

o Z npeacTasnseT cobol cBA3b Mnu BbiBpaH u3 -NR'C(O)-, -C(O)NR'™-,
-NR'C(O)NR"'-, -NR'C(0)0-, -OC(O)NR™-, -NR™C(0)S-, -SC(O)NR'’-, -NR"’C(NR"")-,
-C(NRm)NR“-, -NR1°C(NR11)NR12-, -NR1OC(N+R11R12)-, -C(N+R1°R11)NR12-,
-NR™C(N'RR™)NR™-,  -NR'C(NR')O-, -OC(NR')NR"-, -NR'C(N'R'R"™)0O-,
-OC(N'R™R™NR™-,  -NR'C(NR™S-,  -SC(NR')NR"-,  -NR'C(N'‘R'R™)S-,

-SC(N'RR')NR'>-,  -C(O)NR™-, -NR™C(O)NR™-, -OC(O)NR™-, -SC(O)NR'™-,
-C(NR1O)NR15-, -NR1OC(NR11)NR15-, -C(N+R1OR11)NR15-, -NR1OC(N+RMR12)NR15-,
-OC(NR™)NR"™-, -OC(N'R"R")NR"-, -SC(NR')NR'- n -SC(N*R"R")NR"*-;

o L npeacrtaBnder cobon cBA3b wunum  BbiOpaH u3s  Ciankunexa,
Co4ankeHuneHa, C,ankMHUNEHa, C1.ankunen-(Cs.gumknoankmneH)-C sankmneHna,
Ci.qankuneH-(CseymknoankuneHa) n (CssymnknoankuneH)-CqankmneHa, npudem L He
3amelleH unu samelled 1 unm 2 3amectutenamu, BoiBpaHHbiMKU 13 ranoreHa, -OR'™ u
-NR™R": urm L npeacrasnset cobon -C(R'%)=N-;

o X npeactaensiet cobon CBA3b MnM, €cnvm L oTnuyaeTrcs oT CBA3U wunn

-C(R"®)=N-, To X npeacrasnsaeT coboii cea3b unm BuibpaH 13 -NR'- -O-, -NR'°C(NR™")-

n -C(NR')-;
o p pasHo 0 nnun 1;
o R* BbiGpaH us H, -CN n C-Csankvuna, KOTOPbI HE 3amelyeH Wnu

3amelleH 1, 2 unu 3 3amecTuTensiMy, BbIGpaHHbIMK 13 ranorena, -OR™®, -NR"°R""  -CN;
unm R* coBmecTHo ¢ R® oBpasyeT, BMecTe ¢ atomMamu, K KOTOPbIM OHW
NPUCOEANHEHDBI, 5-6-UNEHHYIO reTePOLMKINYECKYIO TPYMMY, COLEPaLLy0 MO MeHbLUE
MEepe OAMH HacCbllUeHHbIi aToM Yrnepoja B Kofble, MPUYEM  YKasaHHas
reTepoLVKIMyeckas rpynna He 3amelleHa Wnu 3amelleHa 1 unu 2 3amecTuTensivu,
BbIGpaHHbIMM 13 HesameLleHHoro Cq-Cankuna, ranorexa, -OR'®, -NR'R"" u -CN;
o R® BbiBpan u3s H, -CN u C,-Csankuna, KOTOPbIA He 3aMelleH unu
3amelleH 1, 2 unu 3 3amMecTuTensmMuy, BbIGpaHHbIMK 13 ranorena, -OR™®, -NR"°R"! 1 -CN;
unm R® coBmecTHo ¢ R* obpasyeT, BMecTe ¢ atomMamu, K KOTOPbIM OHW
NPUCOEANHEHDBI, 5-6-UNEHHYIO reTePOLMKINYECKYIO TPYMMY, COLEPXAaLLy0 MO MEHbLLE
MEpe OAMH HaCbllEHHbIi aToM Yrnepoja B  KOMbLe, MpUY4EM  YKasdaHHas
reTepoLMKIMYeckas rpynna He 3amelleHa wnu 3amelleHa 1 unu 2 3amecTuTensvu,

BbIGpPaHHbIMK 13 He3amelleHHoro Ci-Crankuna, ranorexa, -OR™, -NR'R"" n -CN;
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unm R® coBmecTHo ¢ R® obpasyeT, BMecTe ¢ aTomMamu, K KOTOPbIM OHW
NPUCOEANHEHDBI, 5-6-UNEHHYIO reTepPOLMKIUYECKYIO TPYMMY, COLEPXALLY0 MO MEHbLLE
MEpe OAMH HaCbIEHHbIi aToM Yrmepoja B  KOMbLE, MPUYEM  YKas3aHHas
reTepoLVKIMYeckas rpynna He 3amelleHa wnu 3amelleHa 1 unu 2 3amecTutensmu,
BbIGpaHHbLIMM U3 HesameLleHHoro Cq-C,ankuna, ranorexa, -OR'®, -NR'R"" u -CN;
o R® BbiGpaH us H, -CN n C-Csankvna, KOTOPbI HE 3amelyeH Wnu
3amelleH 1, 2 unu 3 3amecTuTensmMu, BbiGpaHHbIMK 13 ranorena, -OR™, -NR'°R"! n -CN;
unnm R® coBmecTHo ¢ R® oBpasyeT, BMecTe ¢ atomMamu, K KOTOPbIM OHW
NPUCOEAVNHEHDBI, 5-6-UNEHHYIO reTePOLMKINYECKYIO TPYMMY, COLEPXALLyI0 MO MEHbLLE
MEpe OAMH HaCbllUEHHbIi aToM YrnepoAa B KOMble, MpPUY4EM  YKasdaHHas
reTepoLMKIMyeckas rpynna He 3amelleHa Wnu 3amelleHa 1 unu 2 3amecTuTensivu,
BbIGPaHHbLIMM 13 HesameLleHHoro Cq-Cankuna, ranorexa, -OR'®, -NR'R"" u -CN;
unn R® coBmectHo ¢ R’, ecrim oH npucytctByeT, obpasyeT, BMecTe C
aToMamu, K KOTOPbIM OHWM MPUCOEMUHEHbI, 5-B-UNEHHYI0 reTepOoLMKIUYECKYIO rpynny,
CofepalLLyto MO MEeHbLLE Mepe OAUH HACBILEHHBIN aTOM Yrnepoga B KorbLe, npuiem
yKkasaHHas reTepoLMKnMyeckass rpynna He 3ameljeHa unu 3ameweHa 1 uvnm 2
3amecTutensmMmun, BblbpaHHbIMKM K3 HesamewleHHoro Cq-Cankuna, ranorexa, -OR™
-NR'R"" 1 -CN;
o R, ecrnn oH npucyTcteyeT, BbibpaH 13 H, -CN 1 C4-Csankuna, KoTopbilii
He 3amelleH unu sameweH 1, 2 nnu 3 3amectTutensmu, BbiOpaHHbLIMN M3 ranoreHa, -
OR10,
-NR"R" n -CN;
unm R’ coBmecTHo ¢ R® oBpasyeT, BMecTe ¢ aTomMamu, K KOTOPbIM OHW
NPUCOEANHEHDI, 5-6-UNEHHYIO reTePOLMKINYECKYIO TPYMMY, COLEPXKaLLy0 MO MEHbLLE
MEpe OAMH HacCbllEHHbIi aToM YrnepoAa B  KOMble, MPUYEM  YKalaHHas
reTepoLVKIMyeckas rpynna He 3amelleHa wnu 3amelleHa 1 unu 2 3amecTuTensimu,
BbIGpaHHbIMM 13 HesameLleHHoro Cq-C,ankuna, ranorexa, -OR'®, -NR'R"" u -CN;
o kaxabii R'%, R', R'?, R"™ u R' HesaBucumo npeacrasnset cobon H nnu
METWIT;
o kaxablii R'® npegcraensieT coboit HesaBUCUMO 3ameLLieHHbIN Cq-C ankun
Unn HesamelleHHbln C,-C,ankun, npu atom, ecnm R' npeacrasnser coboit
3aMeLLEHHYIO ankuMbHYIO rpynny, TO AaHHas ankunbHas rpynna 3amelyeHa 1, 2 unm 3
3aMecTUTeNsMU, He3aBNCMMO BblBPaHHbIMK 13 ranorena, -CN, -OR'® n -NR™R™".

2. CoeauHenvne dopmynsi (1), rae R' npeacrasnset cobon H.
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3. CoeavHenne no n. 1 unu 2, rae A npeacrasnsaet cobonM LUKNMUYECKYHO
rpynny, BbIOpaHHYO U3 (PEHUNbHOW, 5-6-4neHHOW reTepoapunbHON KU 5-6-4neHHon
KapbOOoLMKNNYECKON N reTEPOLMKNNYECKON rpymnmn.

4. CoeguHenne no nwbomy wm3 n.n. 1-3, rae A BbibpaH u3 eHuna,
LUKNorekcana, nunepuanHa, nupugasvHa, nupuamHa n tTmasona.

5. CoeavHeHne no nobomy U3 n.n. 1-4, rae kaxabi R? HesaBUcMMO BbIGpaH
n3:

(1) ranorena, -CN, -OH, -C(O)NRR?, -NR'R?; npu atom kaxabit ns R' u R®
He3aBUCUMO npeacTaBnsaeT cobor H unm metun; u

2 rpynn Ci.ankmn, O(Cq.ankun), S(Cqankun), SO(Ci.,ankmn), kaxaas uns
KOTOPbIX BO3MOXHO MOXET ObITb 3amelleHa 1, 2 nnu 3 ranoreHoBbIMU 3aMeCTUTENAMMN

n/vnu ogHUM 3amectutenem, sbibpaHHbiM n3 -CN 1 -OH.

6. CoeavHenue no nobomy 13 n.n. 1-5, rae R® npeacrasnset cobon H.
7. CoepaunHenmne no nwbdomy s n.n. 1-6, roe n pasHo 0.
8. CoeauHenne no mobomy n3 n.n. 1-7, rae Z npeacrasnser cobon CBA3b

nrm BbiBpad n3 -NR'°C(0)-, -C(O)NR'"-, -NR’C(O)NR™"'-, -NR'°C(0)0-, -OC(O)NR"’-,
-NR'™°C(0)S-, -SC(O)NR™-, -NR™C(NR™")-, -C(NR")NR"- n -NR"®C(NR"")NR"%-.

9. CoeguHeHne no nobomy u3 n.n. 1-8, rae Z sbibpan us -NR'°C(0O)-,
-C(O)NR™- n -NR"C(O)NR™-.
10. CoeauHenne no nwobomy u3 n.n. 1-9, rae L npeacrasnsetr cobon CBA3b

unu BblbpaH u3 CiankmneHa, C,ankeHnneHa u CoankmHunena; unm L npeacrasnset
co6oit -C(R')=N-.

1. CoeaunHenne no nodomy u3 n.n. 1-10, rae L BbibpaH ns CisankuneHa u
C,.;ankeHunexa.

12. CoeaunHenmne no nbdomy mns n.n. 1-11, rae X npeacrasnseTt cobon CBA3b.

13. CoeavHenune no nobomy u3 n.n. 1-12, rae p pasHo 1, n R’ npeactaenseT
coboi H unu meTun, nubo coemectHo ¢ R® oBpasyeT, BMecTe ¢ aTomamm, K KOTOPbIM
OHWU MNPUCOEAWHEHbI, HEe3aMEeLUEeHHYD 5-6-UneHHY reTepOoLMKITMYECKYD rpynmny,
COAEpKaLLyto NO MEeHbLUEN MEPE OAMH HACbILLEHHbIW aToM yrnepoaa B KonbLe.

14. CoeavHenme no nmobomy u3 n.n. 1-13, rae R* npeacrasnsiet cobon H nnu
coBmMecTHo ¢ R° obpasyeT, BMecCTe C aToMamu, K KOTOPbIM OHW MPWUCOELUHEHDI,
HE3aMELLEHHYIO 5-6-UNEeHHYIO reTepoLUMKNMYECKYIO TPpynny, CogepKallytd MO MEHbLUER
Mepe OAWMH HacCbILEHHbIN aTOM yrnepoaa B KonbLe.

15. CoeavHenne no nwobomy u3 n.n. 1-14, rae R® BbiBpan m3 H, -CN u

Cq-Coankuna, KOTOpbIM He 3amelleH wunu 3ameweH 1, 2 unu 3 ranoreHoBbIMU



10

15

20

25

30

35

3amectutensmm u/unu ogHum samectutenem -NR'R' n R®

npeacraesnset cobon H
Unn meTun.

16. CoeaunHenmne no nwbomy s n.n. 1-15, rae:

° R" npeacraenset coboit H;

° A npeacrasnseT cobon YUKNMYECKYIO rpynny, BbIOpaHHYO U3 PeHnnbHON,

5-6-yneHHOoN reTepoapUnbHON N 5-6-4nNeHHOM KapOOLMKITMYECKON N reTEPOLMKITUYECKON

rpynn;
° m pasHo O, 1 unu 2;
° kaxablii R? He3aBNCMMO BbIGPaH U3
o ranorexHa unu R®:
o rpynn Cq.ankun, O(C,ankun), S(Cianknn), SO(Ci.ankmn) nnm

SO,(Cqankun), kaxpasd W3 KOTOPbIX BO3MOXHO MOXET ObITb
3amewjeHa 1, 2 vnn 3 ranoreHOBbIMW 3aMeCTUTENSMU W/nnn
ogHvM 3amectutenem RE;

o NR2C(O)R® n NR®C(O)NR’RS, rae kaxabim R* n R® HesaBucumo
BbiOpaH M3 aroma Bogopoaa M HesamelleHHoro Ciankuna, u
kaxabli R® npeacraBnseT cob6on HesameLleHHbIN Cq.,ankun;

o kaxabiin R® HesaBmcumo BbiBpaH 13 -CN, -OH, -C(O)NR'R? n -NR'R?; npu
aTom kaxabim m3 R' u R® HesaBucumo npeactaBnser cobon H vnu HesameleHHbIN
Cq.ankun;

° n pasHo O; unu n pasHo 1, n R® npeacraesnsiet cobon H;

. Z Bbibpan n3 -NR'’C(O)-, -C(O)NR'™-, -NR'C(O)NR"'-, -NR"C(0)O-,
-OC(O)NR™-,  -NR'C(0)S-, -SC(O)NR'-, -NR™C(NR')-, -C(NR'™)NR"- n
-NR"C(NR"")NR"2-:

° L npeacraBnder cobon cBA3b unuM  BbiOpaH u3s  Ciankunexa,
C..,ankeHuneHa u C, ankvuunexa; unu L npegcrasnset coboin -C(R'0)=N-;

° X npeacrtaensieT cobon CBA3b;

. 1) p pasHo O;

R* npeacrasnsier coboit H, n R® BbiBpan m3 H, -CN u C;-
C,ankmna, KOTOpbI He 3amelweH unu 3ameweH 1, 2 wim 3
ranoreHoBbIMA 3aMeCTUTENSMU W/WNMWU OAHUM 3aMeCTUTENEM -
NR™R": unn R* coBmectHo ¢ R®° oBpasyet, BMecTe ¢ aTomamu, K
KOTOPbIM OHW MPUCOEAUHEHbI, HE3aMELLEHHYIO 5-6-UneHHyIo
reTEPOLMKITUYECKYIO TPYNny, COAEpKallyld MO MEHbLUEN Mepe
OAVH HaCbILWEHHbIN aToOM yrnepoaa B Konbue; u

R® npeacrasnser cobon H unun meTtun;
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17.

nMpuanHa 1 TMasona;

nnm
2)

p paBHO 1; n

R* npeacrasnset coboit H; R® Bbibpan n3 H, -CN u C;-Crankuna,
KOTOpPbIN He 3amelyeH unu 3amewleH 1, 2 nnm 3 ranoreHoBbIMM
3amectuTensamMu uunu oaHum 3amectutenem -NR'R': R®
npeacTasnset coboit H unu metun, u R’ npeactasnsieT coboii H
unn meTun; unu R* cosmecTHo ¢ R® oBpasyeT, BMecTe ¢ aToMamu,
K KOTOPbIM OHW MPUCOEAMHEHbI, HE3aMELLEHHYIO 5-6-UneHHYIo
FeTEePOLMKIIMYECKYIO PYyNry, COAEPKALUyld MO MEHbLUe mepe
OAVH HacbILeHHbI aToM yrnepoaa B konble; R® npegcrasnser

coboit H nnu metun, n R’ npeacrasnset coboii H.

CoeaunHenmne no nobomy 13 n.n. 1-16, rae:

R" npeacraensiet coboii H;

A BblbpaH u3 eHuna, UuuMKNorekcaHa, nuNepUanHa, nUpPUAa3snHa,

m paBHO 1 unun 2;

kaxablii R? He3aBNCMMO BbIGPaH K3

@]

ranorena, -CN, -OH, -C(O)NR'R?, -NR'R%; npu atom kaxabiii u3 R’
1 R He3aBMCUMO npeacTaBnsAeT cobon H unu metun; u

rpynn  Ciankun, O(Ci.ankun), S(Ciankun), SO(Cizankun),
Kaxgas U3 KOTOPbIX BO3MOXHO MOXET ObiTb 3amewleHa 1, 2 unum 3

3amecTuTensmn, BblbpaHHbiMn 13 ranoreHa, -CN, -OH;

n pasHo 0;
Z BbiBpaH n3 -NR'°C(O)-, -C(O)NR"- 1 -NR'’C(O)NR"'-;

L BbiBpaH n3 CyankuneHa n Co.zankeHuneHa;

X npeacrtaenseT cobon CBA3b;

p paBHo O; unu p paeHo 1, n R’ npeacrasnset coboit H;

R* npeacraensiet coboii H;

R® BbiBpan u3s H, -CN un C;-C,ankuna, KOTOPbIA HE 3aMelleH unu

3amewleH 1, 2 unu 3 ranoreHoBbIMW 3aMeCcTUTENAMU W/WNU O4HUM 3aMecTUTENnem -

NR'R": un

18.

R® npeacraensieT coboii H.

CoeavHenne no nwobomy 3 n.n. 1-17, rae R* R® R® u R’, ecnmn oH

NPUCYTCTBYET, KaXabll npegctaensieT cobon atom Bogopoaa.

19.

CoeaunHenmne no n. 1, BbibpaHHOE n3:

5-[[4-[(2-ryaHnanHoaueTnn)aMmmHol-3-
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(TpndpTOopMmeTOKCH)PeHUN]CYNbOHUNaMUHO]TNAa30Mn-4-kapbOHOBOW KNCIOTbI;

° 5-[[3-hbTOp-4-[[(2-ryaHuamnHoaueTnn)ammHolMeTn]deHun]-
cynboHnnammHoltnason-4-kapboHOBOW KUCNOTbI;

° 5-[[3-cbTOpP-4-(ryaHmnanHomeTun)peHmnn]cynboHmnammHo]Tmason-4-
kapOOHOBOW KNCMOTbI;

° 5-[[3-cbTOpP-4-(2-ryaHuamnHoaTuncynbsdaHnnkapboHmnammHo)pexHnn]-
cynboHnnammHoltnason-4-kapboHOBOW KUCNOTbI;

° 5-[[4-[2-[(2-aMWHO-2-UMNHO-3TWN) aMUHO]-2-0KCO-3TUIN]-3-hTop-PeHunn]-
cynboHnnammHoltnason-4-kapboHOBOW KUCMNOTb;

° 5-[[3-kapBSamoun-4-[(2-
ryaHuamHoaueTun)ammHo]dpeHnn]cyns@oHMNaMmMHO]TUason-4-kapb OHOBOW KNCIOThI,

° 5-[[3-ymaHo-4-[(2-
ryaHuaunHoaueTun)ammHo]dpeHnn]cynsoHnnaMmmHo]Tmason-4-kapboHOBOW KUCHOTHI;

° 5-[[3-dbTOpP-4-(2-ryaHnamHo3aTokcnkapboHnnammHo)peHnn]-

cynboHnnammHoltnason-4-kapboHOBOM KUCNOTb;

° 5-[(4-ryaHngmnHoeHmn)cynbhoHnnammHoltnason-4-kapboHoBon
KMCNOThI,
° 5-[[4-[2-(2-kapBamnmnaonnrnapasnHo)-2-okco-atnnl-3-hTop-

heHun]cynbgoHnnammHolTmason-4-kapboHOBOW KUCMOTbI;

° 5-[[3-xnop-4-[(2-
ryaHuguHoaueTun)ammHoldeHnn]cynboHmnammHolTnason-4-kapboHOBOW KMCMNOTbI;

° 5-[[4-[(2-ryaHnamnHoaLeTn)aMmHo]-3-MeTOKCH-
theHun]cynbpoHnnammHolTnason-4-kapOboHOBOW KUCMOTbI;

° 5-[[4-[[2-(2-kapBamumuaonnrngpasnHo)auetTunjammiol-3-dTop-
heHun]cynbdoHUNaMmmHo]Tmason-4-kapOboHOBOW KUCMOTbI;

° 5-[[4-[[(2E)-2-(kapSamummaonnrnapasoHo)adetTnn]ammHol-3-dpTop-
heHun]cynbpoHunaMmmHo]Tmason-4-kapOboHOBOW KUCMOTbI;

. 5-[[4-[[2-(4,5-aurnapo-1H-umngason-2-nnammHo)auetTmn]ammHol-3,5-
andtop-deHun]cynbhoHunaMmmHolTnason-4-kapboHOBOW KUCNOTI;

. 5-[[6-[(2-ryaHmnanHoaueTun)aMmmHolnupuaasnH-3-
unjcynboHnnaMmmHoltnason-4-kapboHOBOM KUCMOTI;

° 5-[[4-[(2-amMnHO-2-MMnHO-3TUN) KapbamonnamnHol-3-Top-
heHun]cynboHUNaMmmHolTnason-4-kapboHOBOW KUCMOTI;

° 5-[[3,5-antTop-4-

(ryannguHokapbamonnammHo)eHmn]cynboHMNaMnMHO]Tna3on-4-kapboHOBOW KNCHOThI;

° 5-[[4-[(3-amMnHO-3-UMUHO-NpOoNaHoun)amMuHol-3,5-guTop-
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heHun]cynbgoHnnaMmmHolTmason-4-kapboHOBOW KUCMOTb;

° 5-[[4-[[3-(anmeTnnammHo)-3-MMUHO-NponaHounnjammHol-3-pTop-gpeHun]-
cynboHnnammHoltnason-4-kapboHOBOW KUCNOTb;

° 5-[[3-bTOpP-4-[(2-ryaHnamHookcmayeTnn)ammHoldperHnn]-
cynbdoHnnammHoltnason-4-kapOoHOBOW KUCMNOTbI;

° 5-[[3-bTOp-4-[[3-UMUHO-3-(METUNAMUHO)NpOoNaHoun]JammHo]peHun]-
cynboHnnammHoltnason-4-kapboHOBOW KUCNOTbI;

° 5-[[4-[3-(4,5-aurngpo-1H-umungason-2-nnynponaHonnammHol-3-gpTop-
heHun]cynbdoHUNaMmmHo]Tmason-4-kapOboHOBOW KUCMOTbI;

° 5-[[2-[(2-ryaHmnaunHoaueTnn)aMmmHo]Tmason-5-
unjcynboHnnammHoltnason-4-kapboHOBON KUCMOTI;

° 5-[[4-[[2-[(N-umnaHokapbammmmuaonn)ammHolaueTun]ammHol-3-ptop-
heHun]cynbpoHUNaMmmHolTnason-4-kapboHOBOW KUCMOTI;

° 5-[[3-dbTOp-4-(ryaHmngnHokapbamonnammnHo)heHun]-
cynboHnnammHoltnason-4-kapboHOBOM KUCNOTb;

° 5-[[3-dbTOp-4-[[2-(MOPthONMH-4-kapb OKCUMNA OMNaMUHO) aLeTUN]aMUHO]-
heHun]cynboHnNaMmmHolTnason-4-kapboHOBOW KUCMOTI;

° 5-[[4-[(3-aMUHO-3-UMUHO-2-METUM-NPONaHOUI)aMNHO]-3-pTop-peHun]-
cynboHnnammHoltnason-4-kapboHOBOM KUCNOTbI;

° 5-[[4-[[2-(4,5-aurngpo-1H-nmunaaszon-2-un)auetTnnlammHol-3-prop-
deHun]cynboHnnammHolTmason-4-kapboHOBOW KUCMOTbI;

° 5-[[4-(kapbamummaomnnkapbamonnammHo)-3-pTop-
heHun]cynbpoHunammHolTmason-4-kapOboHOBOW KUCMOTbI;

° 5-[[4-[[(2R)-2-ryaHugmHonponaHoun]ammnHo]heHnn]cynbpoHnnamMmmHol-
Tnason-4-kapboHOBOW KNCMOTI;

° 5-[[3,5-audTop-4-[(2-
ryaHuamHoaueTtun)ammHo]dpeHnn]cynbs@oHMNaMUHO]TUason-4-kapb OHOBOW KNCIOThI,

° 5-[[4-[(4-amrHO-4-MMUHO-OyTaHOUN)aMUHO]-3-hTOp-
heHun]cynbpoHUNaMmmHolTnason-4-kapboHOBOW KUCMOTI;

. 5-[[4-[[2-(4,5-aurnapo-1H-umunpazon-2-unammHo)ayetunnlammyol-2,5-
andtop-deHnn]cynbhoHUNaMmmHolTnason-4-kapboHOBOW KUCNOTLI;

° 5-[[2,5-anthTop-4-[(2-
ryaHuamHoaueTun)ammHo]dpeHnn]cynbsdoHMNamMmMHo]Tnason-4-kapb OHOBOW KNCIOThI,

° 5-[[3-bTOp-4-[[2-[(N-MmeTnnkapbammmngounn)ammHolaueTnn]ammHo)-
heHun]cynboHnnammHolTmason-4-kapboHOBOW KUCMOTbI;

° 5-[[3-hTOpP-4-[[2-(2-MMUHOMMUA A30NULNH-1-
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un)auyetunlammHo]deHmn]cynbOOoHMNaMUHOTNason-4-kapboHOBOW KNCIOTbI;

° 5-[[4-[[2-[xkapbammmugonn(MmeTnn)ammHolaueTnnlammHo]-3-pTop-dpeHunn]-
cynboHnnammHoltnason-4-kapboHOBOW KUCNOTbI;

° 5-[[4-[[2-[[N-(2-amunHOo3TMN)kKapbamummaonnjammHolayeTmn]ammHol-3-
bTOp-heHnn]cynbHoHMNaMmuHoTnason-4-kapboHOBOW KNCIOTbI;

° 5-[[5-hbTOP-6-[(2-ryaHugnHoaueTnn)ammHol-3-
nupuaun]cynbhoHunaMmmHoltnason-4-kapboHOBON KUCNOTbI;

° 5-[[3-hbTOpP-4-(3-
ryaHuamnHonponaHomnammHo)deHnn]cynbhoHunammnHoltnason-4-kapboHOBOWN KNCMOTI;

° 5-[[4-[(3-aM1HO-3-UMUHO-NpONaHoun)amMnHo]-3-pTop-
heHun]cynboHUnaMmmHolTmason-4-kapboHOBOW KUCMOTI;

° 5-[[3,5-autTop-4-
(ryannguHokapbamonnammHo)eHmn]cynbOOoHMNaMUHO]TUa30n-4-kapb OHOBOW KNCHOTLI;

° 5-[[3-pTOpP-4-[(2-
ryaHuguHoaueTunn)ammHo]dpeHnn]cynbs@oHMNamMmMHo]Tuason-4-kapboHOBOW KUCNOTLI; U

° 5-[[4-[(2-ryaHnguHoaueTun)ammHo]deHmnn]cynbhoHnnaMmmHolTnason-4-
kap&OHOBOW KNCMOTbI;

n ero hapmaleBTUYECKM MPUEMITIEMBIE COMNU.

20. dapmayeBTnyeckas KOMNo3uyms, cogepxawas coegmHeHne no nodomy
n3 n.n. 1-19 BMEecCTe NO MEHbLUEN Mepe C OAHUM papmayeBTUYECKN NPUEMIEMbIM
HocuTenem wunu pasbaBuTenemM M BO3MOXHO AOMOMHUTENbHO cogepxawasa (1)
aHTNONOTUK U/nn (2) NHIMBUTOP CEepPUH-B-NnakTamasbi.

21. MpoaykT, coaepxawmnm coeamHeHne no nwbomy u3 n.n. 1-19 B
KOMOMHaUMM ¢ aHTUOUOTUKOM.

22. MpoaykT no n. 21, coaepxawmn (1) coeagmHeHme no nodomy mn3 n.n. 1-19;
(2) nHrMbuTop cepuH-B-naktamasbl; U (3) aHTUOMOTKK.

23. Komnosmumsa no n. 20 unu npogykt no n. 21 unu 22, rae aHTMbmnoTuk
npeacrasnseT cobon B-nakTamHbli aHTUONOTUK.

24. Komnosmums wmnn npogykt no n. 23, rae B-nakramHblni aHTUOUOTUK
BblOpaH u3 kapbaneHemMoB, NEHULUINIIMHOB, LiedhanocnopnHOB 1 NEHEMOB.

25. MpoaykT no nwbomy M3 n.n. 22-24, roe NHIMOUTOP CepuH-B-nakTamasbl
npeacraensetr cobon coeamHeHme copmynbl  (II) wnu  ero dhapmaueBTUHECKN

npuemnemyto conb,
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[POPMYIIA (11)]
rae

o G BbIBpaH 13 -CN 1 -C(O)NR'R®;

o R BbiBpaH U3 -W u -Q-W; rae W BbibpaH u3 5-6-uneHHOro
retepouyuknuna, R n -N(RY),; n Q Bbibpan us -NR'C(O)-, -C(O)-NR-, C,ankunena, -O-
C..sankunena n -N(R)-C, sankvnena;

o kaxabi R’ BbiBpaH 3 H u  HesamelleHHoro  Cisankuna,
npeanoYTUTENBLHO H.

26. MpoaykT no nwbomy M3 n.n. 22-25, roe MHIMbUTOp CepuH-B-nakramasbi
BbIOpaH ns WCK4234, aBnbaktama, penebakrama, sugebakrama n Hakybaktama unm mx
dhapmaneBTMYECKM NPUEMIIEMbIX COMNEN, MPUYEM NPELNOYTUTENBHO NHIMBUTOP CepuH-B-
naktamasbl npegcrasnseTr cobon WCK4234 vunu ero dapmaueBTUYECKN NPUEMNEMYIO
COrb.

27. MpoaykT no nobomy mns n.n. 22-26, rae aHTUONOTUK NpeacTasnseT cobou
aHTMOMOTMK rpynnbl  kapbaneHemoB, nNpW 3TOM NPEANOYTUTENBHO  aHTUBMOTUK
npeacrasnseT cobon meponeHem.

28. CoeguHenmne no nwobomy 13 n.n. 1-19 nMbo KOMNO3NLMSA NN NPOAYKT NO
nodomy 13 n.n. 20-27 a4ns NPUMEHEHNSI B MEAULUHE.

29. CoeguHenmne no nwobomy 13 n.n. 1-19 nMbo KOMNO3NLMA NN NPOAYKT NO
nobomy u3 n.n. 21-27 gnsa NPUMEHEHUS B YCTPAHEHUN UINN CHUXKEHUN PE3NCTEHTHOCTU K
aHTUOMOTMKaM Y rpamMoTpuLaTenbHbIX BakTepui.

30. CoeguHenmne no nwbomy 13 n.n. 1-19 nMbo KOMNO3NLUA NN NPOAYKT No
nmobomy wn3s n.n. 21-27 AN MNPUMEHEHUA B JNEYEHMM WNN  NPEeAYNPEeXaeHUN
BakTepuanbHON NHdeKUMN.

31. CoeguHeHne, KOMMO3UUMA UNu NPOAYKT ANSA NMPUMEHEHUS no n. 29 unm
30, roe rpamoTpuuartencHble 6akTepun BbibpaHbl U3 3HTEpobaKTEPUIA, NCEBAOMOHAA U
Mopakcen, unu 6aktepuanbHas MHEKUNS Bbi3BaHa gencTBnem GakTepun, BblIOpaHHbIX
n3 aHTepobakTepun, NCEBAOMOHAL U MOpaKcen.

32. CoeavHeHne, KOMNo3nyMsa N NPoAYKT ANS NpMMeHeHnsa no n. 31, rae
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BGakTepuwn, BbiOpaHHble U3 3HTepobakTepMn, NCEBAOMOHAL N MOpakcen, BbibpaHbl U3
Klebsiella pneumoniae, Escherichia coli, Pseudomonas aeruginosa, Burkholderia
cepacia v Acinetobacter baumannii.

33. CoegunHeHne, KOMMO3NUMS UNU NPOAYKT AN npumeHeHus no n. 30, rae
BakTepuanbHas WHMEKUMs Bbl3BaHa AENCTBMEM pPE3UCTEHTHbIX K kapbaneHemam

3HTEpOobaKTEPUI.
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D®OPMYIIA N3OBPETEHUA

CoeguHenve, npepcrasnsiowee cobon trason dopmynbl (1), nnn ero

thapmaLeBTUYECKM NPMEMIEMAs COnb,

roe

o]

R
(%), N
o Z X | R5
o§\§ g S \(T P T/
\ R3 R? R6
S NH

|

4

[®OPMYIIA (1)]

R BbI6paH 13 H, R"™ n -CH,OC(O)R™®, rae R' BbibpaH 13 He3ameLLieHHON

C+-CankunsHou rpynnel U peHnna;

o]

A npegcrtaBnsgeTr cobov UMKNMYEecKyo rpynny, BblOpaHHyto u3 Ceg-

CioapunbHoun n 5-10-yneHHON reTepoapunbHOn rpynm,

3)

kaxabi R? He3aBMCUMO BbIBpaH 13:

ranoreHa unu R®;

rpynn  Cisankun, O(Cisankun), S(Ciazankun), SO(Ciszankun) wunu
SO,(Cysanknn), kaxaasa u3 KOTOPbIX BO3MOXHO MOXET ObiTb 3ameLleHa 1,
2 Unu 3 ranoreHoBbIMU 3aMeCTUTENSIMA WU OAHUM 3amecTuTenem RE:
"

NR®C(O)R® n NR?*C(O)NRPR®, rae kaxabih R? n R® HesaBucmo BbiGpaH
M3 atoma BOAOPOAa W HesamelleHHoro Ci.ankuna, U kaxablh R°

npeacrasnseT cobon HesameLeHHbIN Cq_>ankum;

kaxabil R® HesaBucumo BbiGpaH m3 -CN, -OH, -C(O)NRR?, -NRR?,
-NRC(NR"™R™, -C(NR'™)NR'R™ n -NR'C(NR')NR'™R™; npu atom
kaxabm M3 R’ u RY HesaBucumo npeactaBnseTr coboit H  unw
He3ameLleHHbIN Cq.anknn;

mpasHo O, 1, 2 nnu 3;
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o R® BbiBpaH u3 atoma Boaoposa u C-C,ankumbHOM rpynnbl, KOTOpas He
3amelleHa unu 3amelyera 1, 2 unu 3 samecTutensmu, BbiGpaHHbIMK 13 ranorexa, -OR'°
n-NR"R";

o n pasHo O unu 1;

o Z npeacTaBnsieT coboii cBAsb unu BbiGpaH m3 -NR'°C(0)-, -C(O)NR'-,
-NR'C(O)NR"-, -NR"°C(0)0O-, -OC(O)NR"-, -NR"°C(0)S-, -SC(O)NR'’-, -NR"°C(NR™")-,
-C(NRm)NR“-, -NR1°C(NR11)NR12-, -NR1OC(N+R11R12)-, -C(N+R1°R11)NR12-,
-NRC(N'R"R'™)NR™-, -NR™C(NR')O-, -OC(NR'™)NR"-, -NR™C(N*R'R"0O-,
-OC(N*R"R")NR'%, -NR"®C(NR™)S-, -SC(NR™)NR™"-, -NR"C(N*R''R")S-,

-SC(N'RR')NR'>-,  -C(O)NR™-, -NR™C(O)NR™-, -OC(O)NR™-, -SC(O)NR'™-,
-C(NR1O)NR15-, -NR1OC(NR11)NR15-, -C(N+R1OR11)NR15-, -NR1OC(N+RMR12)NR15-,
-OC(NR™)NR"™-, -OC(N'R"R")NR"-, -SC(NR')NR- n -SC(N*R"R")NR">-;

o L npeacraesnsier cobonm c¢BA3b wunu  BbiBpaH w3 CysankunenHa,
Co4ankeHuneHa, C,jankMHUNeHa, C1.sankunen-(Cs.gumknoankmneH)-C sankmnena,
Ci.sankuneH-(CsgumknoankuneHa) n (CsgymnknoankuneH)-CqankuneHa, npudem L He
3amelleH unu 3amelleH 1 unm 2 3amectutensmu, BoiBpaHHbIMKM U3 ranoreHa, -OR'™ u
-NR™R": urm L npeacrasnset cobon -C(R'%)=N-;

o X npeactaBnsier cobon CBA3b UK, eCnn L oTnuyaeTcs OT CBA3U unn

-C(R"®)=N-, To X npeacrasnseT coboit cea3b unm BuiBpaH 13 -NR'- -O-, -NR'°C(NR™")-

n -C(NR')-;
o p pasHo 0 nnun 1;
o) R* BbiGpaH m3 H, -CN u Ci-Csankuna, KOTOPbIi He 3aMelleH Wnw

3amelleH 1, 2 unu 3 3amecTuTensiMy, BbIGpaHHbIMK 13 ranorena, -OR™®, -NR'°R"! n -CN;
unm R* coBmecTHo ¢ R® oBpasyeT, BMecTe ¢ aTomMamu, K KOTOPbIM OHM
NPUCOEANHEHDBI, 5-6-UNEHHYIO reTePOLMKINYECKYIO TPYMMY, COLEPXKaLLy0 MO MeHbLUEe
Mepe OAMH HaCblEHHbIi aTtoM Yrnepojga B  KOMbLe, MpWYeM yKasaHHas
reTepoLVKIMyeckas rpynna He 3amelleHa Wnu 3amelleHa 1 unu 2 3amecTuTensivu,
BbIGPaHHbIMM 13 HesameLleHHoro Cq-Cankuna, ranorexa, -OR'®, -NR'R"" u -CN;
o R® BbiBpaH m3 H, -CN u Ci-Csankvna, KOTOPbIi He 3aMeLleH unu
3amelleH 1, 2 unu 3 3amMecTUTens MU, BbIGpaHHbIMK 13 ranorena, -OR™®, -NR"°R"! 1 -CN;
unm R° coBmecTHo ¢ R* oBpasyeT, BMecTe ¢ atomamu, K KOTOPbIM OHW
NPUCOEANHEHDBI, 5-6-UNEHHYIO reTePOLMKINYECKYIO TPYMMY, COLEPXaLLy0 MO MeHbLLEeV
MEepe OAMH HaCbllEHHbIi aToM Yyrnepojga B  KOMbLE, MpWYeM yKasaHHas
reTepoLMKIMYeckas rpynna He 3amelleHa wnu 3amelleHa 1 unu 2 3amecTuTensvu,

BbIGpPaHHbIMM 13 He3amelleHHoro C-Crankuna, ranorexa, -OR™, -NR'R"" n -CN;

[TepeBon GpopmyJbl H300peTeHus, u3MeHeHHoit o ¢t.34 PCT
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unm R® coBmecTHo ¢ R® obpasyeT, BMecTe ¢ aTomMamu, K KOTOPbIM OHW
NPUCOEANHEHDBI, 5-6-UNEHHYIO reTePOLMKINYECKYIO TPYMMY, COLEPXALLY0 MO MeHbLLEeV
MEpe OAMH HaCbIEHHbII aToMm Yyrnepojga B  KOMbLE, TMpWYeM  yKasaHHas
reTepoLVKIMYeckas rpynna He 3amelleHa wnu 3amelleHa 1 unu 2 3amecTutensmu,
BbIGpaHHbIMM U3 HesameLleHHoro C-C,ankuna, ranorexa, -OR'®, -NR'°R"" u -CN;

o R® BbiGpaH m3 H, -CN u Ci-Csankuna, KOTOPbIA He 3aMeLleH Wnw

3amelleH 1, 2 unu 3 3amecTuTensmMu, BbiGpaHHbIMK 13 ranorena, -OR™, -NR'°R"! n -CN;

unnm R® coBmecTHo ¢ R® oBpasyeT, BMecTe ¢ atomMamu, K KOTOPbIM OHW
NPUCOEANHEHDBI, 5-6-UNEHHYI0 reTePOLMKINYECKYIO TPYMMY, COLEPKaLLy0 MO MeHbLLE
MEpe OAMH HaCbllUEHHbIi aTtoM Yyrnepojga B KOMbLe, MpWYeM yKasaHHas
reTepoLMKIMyeckas rpynna He 3amelleHa Wnu 3amelleHa 1 unu 2 3amecTuTensivu,
BbIGpaHHbLIMM 13 HesamelleHHoro Cq-Cankuna, ranorexa, -OR'®, -NR'R"" u -CN;

unm R® coBmectHo ¢ R’, ecrim oH npucytctByeT, obpasyeT, BMecTe C
aToMamu, K KOTOPbIM OHWM MPUCOEMUHEHbI, 5-B-UNEHHYI0 reTepOoLMKIUYECKYIO rpynny,
CofepalLLyto MO MEHbLLE! Mepe O4UH HACbILLEHHbIN aToM Yriepoga B KorbLe, npuyem
yKkasaHHas reTepoLMKnMyeckass rpynna He 3ameljeHa unu 3ameweHa 1 uvnm 2
3amecTutensmMmun, BblbpaHHbIMKM K3 HesamewleHHoro Cq-Cankuna, ranorexa, -OR™
-NR'R"" 1 -CN;

o R’, ecnn oH npucyTcTByeT, BbibpaH n3 H, -CN 1 Ci-Csankuna, KoTopbIi He
3ameLleH unu sameweH 1, 2 unm 3 saamecTutensmu, BbibpaHHbIMU U3 ranorexHa, -OR™
-NR"R" n -CN;

urm R” coBmecTHo ¢ R® obpasyer, BMecTe ¢ aromMamu, K KOTOPbIM OHM
NPUCOEAVHEHDBI, 5-6-UNEHHYIO reTePOLMKINYECKYIO TPYMMY, COLEPXKaLLy0 MO MeHbLUE
MEpe OAWH HacCbllUEHHbIi aToM YrnepoAa B  KOMble, MNpUYeM  YKasaHHas
reTepoLvKIMyeckas rpynna He 3amelleHa wnu 3amelleHa 1 unu 2 3amecTuTensmu,
BbIGpaHHbIMM 13 HesameLleHHoro Cq-C,ankuna, ranorexa, -OR'®, -NR'°R"" u -CN;

o kaxabit R'%, R, R, R"™ u R nesaBncumo npepcrasnsiet cobon H nnu
METWIT;

o kaxabii R' npeactaBnsieT coboi HezaBMCMMO 3ameLleHHbIn Cq-Ciankun
Unn HesamelleHHbln C,-C,ankun, npu 3atom, ecnm R' npeacrasnser coboit
3aMeLLeHHYIO ankuMbHYIO rpynny, TO AaHHas ankunbHas rpynna 3amelyeHa 1, 2 unm 3
3aMecTUTeNsMU, HE3aBUCMMO BblBPaHHbIMK 13 ranorena, -CN, -OR' n -NR™R™".

2. CoeavHenue no n.1, rae R' npeacrasnser cobon H.

3. CoeanHenne no n. 1 unn 2, rae A npeacraBnsaeT cobOM LUKMUYECKYHO

rpynny, BblIOpaHHyto 13 heHUNbHON N 5-6-4NeHHOW reTepoapunbLHON rpymnn.

[TepeBon GpopmyJbl H300peTeHus, u3MeHeHHoit o ¢t.34 PCT
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4. CoeanHenne no nmwobomy m3 n.n. 1-3, roe A BbibpaH u3s ddeHnna,
nupuaasuHa, NMpuanHa n Tnasona.

5. CoeavHeHune no mobomy u3 n.n. 1-4, rae kaxabii R? He3aBncMMo BbIGPaH
n3:

(1) ranorena, -CN, -OH, -C(O)NR'R?, -NR'R% npu atom kaxabii u3 R" u R®
He3aBUCUMO npeacTaBnsaeT cobor H unm metun; u

2 rpynn Ci.ankun, O(Ci..ankmn), S(Ci..ankun), SO(C,.ankun), kaxaaa us
KOTOPbIX BO3MOXHO MOXET ObITb 3amelleHa 1, 2 nnu 3 ranoreHoBbIMU 3aMeCTUTENSMMN

n/vnu ogHUM 3amectutenem, sbibpaHHbiv u3 -CN 1 -OH.

6. CoeavHenme no nobomy n3 n.n. 1-5, rae R® npegcrasnsier cobon H.
7. CoeaunHenmne no nwbomy 13 n.n. 1-6, roe n pasHo 0.
8. CoeaunHenne no nobomy u3 n.n. 1-7, roe Z npeacrasnaet cobon CBA3b

nnm BeiBpad n3 -NR'°C(0)-, -C(O)NR'"-, -NR"’C(O)NR™"'-, -NR°C(0)0-, -OC(O)NR"’-,
-NR'™°C(0)S-, -SC(O)NR™- -NRC(NR™")-, -C(NR")NR"- n -NR'"®C(NR"")NR"%-.

9. CoeguHeHve no niobomy u3 n.n. 1-8, rae Z swibpadH us -NR'°C(O)-,
-C(O)NR™- 1 -NR"®C(O)NR™-.

10. CoeaunHenne no nwbomy 13 n.n. 1-9, roe L npeacrasnsaer cobon CBA3b
unun BbibpaH n3 Cqiankunena, C,ankeHmneHa n CoankmHuneHa; unm L npegcrasnseT
cobori -C(R'%)=N-.

1. CoeaunHenmne no nobomy 13 n.n. 1-10, rae L BbibpaH n3 CizankuneHa m
C..zankeHuneHxa.

12. CoeguHenmne no nobomy u3 n.n. 1-11, rae X npeacrasnset cobon CBA3b.

13. CoeavHeHune no nobomy u3 n.n. 1-12, rae p paeHo 1, u R’ npeacrasnseT
cobont H unn meTun, nubo coemectHo ¢ R® oBpasyeT, BMecTe ¢ atomamu, K KOTOPbIM
OHW MPUCOEAWMHEHbI, HEe3aMELLEHHYIO 5-6-UNeHHY reTepoUMKIMYECKY0 rpynny,
coaeprKaLlyto MO MEHbLUEN Mepe OAUH HaCbILEHHbIA aToM yrnepoaa B KOmbLe.

14. CoeavHerue no nobomy us n.n. 1-13, rae R* npeacrasnset coboit H nnu
coBMecTHO ¢ R® oBpasyeT, BMEcTe C aTomamu, K KOTOPbIM OHV MNPUCOEAVHEHbI,
He3aMeLLEHHYIO 5-6-YNeHHYI0 reTEPOLUKIMYECKYIO TPpYnny, COAEPXKaLLyt0 MO MEHbLUEN
Mepe OAMH HaCbILLEHHbIA aTOM yrnepoaa B KorbLe.

15. CoeavHenune no nwobomy us n.n. 1-14, rae R° BbiBpaH us H, -CN u
Ci-Crankuna, KOTOpbIA He 3amMeweH wunu s3ameweH 1, 2 wunm 3 ranoreHoBbIMU

3amectutensmmu u/unu ogHum 3amectutenem -NR'R'" un R®

npeacraesnset cobon H
U MeTun.
16. CoeaunHenmne no nobomy 13 n.n. 1-15, rae:

. R" npeacraenset coboi H;

[TepeBon GpopmyJbl H300peTeHus, u3MeHeHHoit o ¢t.34 PCT
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° A npegcrasnsieT cobon LUMKNNYECKYO rpynny, BbIOpaHHYO U3 (PEHNNBHON

N 5-6-4neHHON reTepoapunbHON rPynm;

° m pasHo O, 1 unu 2;
° kaxabi R? He3aBMCUMO BbIBpaH 13:
o ranoreHa unu R®;
o rpynn Cq..ankun, O(Cqankun), S(Ciankun), SO(Ci..ankmn) nnm

SO,(Cqankun), Kaxpas W3 KOTOPbIX BO3MOXHO MOXET ObITb
3amewleHa 1, 2 unn 3 ranoreHoBbIMW 3aMecTuTensMmm wu/unm
ogHvM 3amectutenem RE:

o NR?C(O)R® n NR®C(O)NR’RS, rae kaxabim R* n R® HesaBucMmo
BbibpaH M3 atoma Bogopoda W HesamelleHHoro Ci.ankuna, u
kaxkabli R® npeacraBnset cobon HesamelleHHbIN Cqankun;

o kaxabii R® HesaBncmmo BbIGpaH us -CN, -OH, -C(O)NR'R? n -NR'R?; npw
aTom kaxabim m3 R' u R® HesaBucumo npeactasBnsieT cobon H vnu HesamelleHHbIN
Ciankun;

° n pasHo O; unu n pasHo 1, n R® npeacTtaensiet cobon H;

. Z BbibpaH u3 -NR'C(0)-, -C(O)NR'-, -NR'’C(O)NR"-, -NR'C(0)O-,
-OC(O)NR™-,  -NR'C(0)S-, -SC(O)NR'’-, -NR'™C(NR')-, -C(NR'™)NR"- n
-NR™C(NR")NR2-;

° L npeacrasnser cobon cBaAsb wunu  BbibpaH wu3s  CyankunenHa,
Ca.4ankeHuneHa n Co4ankuHunena; unu L npeacrasnset coboii -C(R'%)=N-;

° X npeacrasnseTt cobou CBA3b;

° 1) p pasHo O;

R* npeacrasnsier coboit H, u R® BbiBpan m3 H, -CN u Ci-
C,ankmna, KOTOpbIA He 3ameweH unu 3ameweH 1, 2 mim 3
ranoreHoBbIMA 3aMeCTUTENSMU W/WUNU OAHUM 3aMeCcTUTENEM -
NR™R": unn R* coBmectHo ¢ R® oBpasyet, BMecTe ¢ aTomamu, K
KOTOPbIM OHW MPUCOEAUHEHbI, HE3aMELLEHHYIO 5-6-UneHHyIo
reTEPOLMKITUYECKYIO TPYNMy, COAEpKalyld MO MEHbLUEN Mepe
OAVH HacCbILLEHHbIN aTOM yrnepoaa B Konbue;
R® npeacraensiet cobon H unn meTtun;

unm

2) p paBHo 1; 1
R* npeacrasnset coboit H; R® BbibpaH n3 H, -CN u C,-Crankuna,
KOTOpPbIA He 3aMellyeH unu 3amelwleH 1, 2 nnu 3 ranoreHoBbIMN

samectutensmMm wunu ogHum 3amectutenem -NR'R'; R°
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npeacTtasnset coboit H unn metun, u R’ npeacraesnser coboir H
unn metun; unu R* cosmecTHo ¢ R® oBpasyeT, BMecTe ¢ aTomamu,
K KOTOPbIM OHW MPUCOEAUHEHDbI, HE3aMELLUEHHYIO 5-6-4neHHyto
reTepOoLMKINYECKYID TPYNMy, COAEpPXallyld MO MEeHbLUen Mepe
OAVH HaCbILEHHbI aToM yrnepoga B konble; R® npepcrasnser
coboit H nnu metun, n R’ npeacrasnset coboii H.

17. CoeaunHenmne no nodomy ns n.n. 1-16, roe:

. R' npeacraensiet coboii H;

° A BbibpaH 13 doeHmna, nMpmgasunHa, nnpuanHa u Tnasona;
° m paBHO 1 unn 2;

° kaxablii R? He3aBNCMMO BbIGpPaH U3

o ranorena, -CN, -OH, -C(O)NR'R?, -NR'R%; npu atom kaxabiii u3 R’
1 R He3aBMCUMO npeacTaBnsAeT cobon H unu metun; u

o rpynn  Ciankun, O(Ciankun), S(Ciankun), SO(C,.ankun),
Kaykgasi U3 KOTOPbIX BO3MOXHO MOXET ObITb 3ameryeHa 1, 2 nnmn 3

3amecTuTensmn, BbibpaHHbIMn 13 ranoreHa, -CN, -OH;

° n pasHo 0O;

o Z BbiBpaH u3 -NR'°C(O)-, -C(O)NR"- n -NR'’C(O)NR™'-;

° L BbiBpaH n3 CysankuneHa n Co.zankeHuneHa;

° X npeacrasnseT coboun CBA3b;

) p paBHo O; vnu p pasHo 1, n R’ npeacrasnset coboit H;

o R* npeacraenset coboit H;

° R® BbiGpaH m3 H, -CN u C,-C,ankuna, KOTOPblii He 3aMelleH unm

3amewleH 1, 2 unn 3 ranoreHoBbIMN 3aMeCcTUTENAMU W/WUNNU O4HUM 3aMecTUTENeMm -
NRmR”; "

. R® npeacraensieT coboii H.

18.  CoeauHeHnve no nobomy us n.n. 1-17, rae R*, R® R® u R’, ecnu oH
NPUCYTCTBYET, KaXAbIN NpegcTaBnsieT cobon atom Bogopoaa.

19. CoeamnHenmne no n. 1, BbiOpaHHOE M3:

. 5-[[4-[(2-ryaHnanHoaueTnn)aMmmnHol-3-
(TpndTOopMETOKCH)DEHUN]CYNBOHUNAMUHOTNA30MN-4-kapOOHOBOW KNCIOTbI;

. 5-[[3-hbTOp-4-[[(2-ryaHuanHoaueTnn)ammHoMeTn|genun]-
cynboHnnammHoltnason-4-kapboHOBOM KUCNOTbI;

° 5-[[3-hTOp-4-(ryaHugnHomeTunn)heHnn]cynbhoHnnamMmHo]Tnason-4-
kapbOHOBOW KNCMNOTbI;

° 5-[[3-dbTOpP-4-(2-ryaHuamHoatTuncynsdaHmnnkapboHmnammHo)perHnn]-
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cynboHnnammHoltnason-4-kapboHOBOM KUCNOTb;
° 5-[[4-[2-[(2-aMWHO-2-UMNHO-3TWN) aMUHO]-2-0KCO-3TUIM]-3-pTOop-PeHun]-
cynboHnnammHoltnason-4-kapboHOBOW KUCNOTb;
° 5-[[3-kapbamonn-4-[(2-
ryaHuguHoaueTun)ammHoldeHnn]cynboHmnammHo]Tnason-4-kapboHOBOW KNCNOTbI;
° 5-[[3-ymaHo-4-[(2-
ryaHmauHoaueTun)ammHoldpeHnn]cyns@oHMnamMmHoTnason-4-kapb OHOBOW KNCTOThI,
° 5-[[3-cbTOP-4-(2-ryaHnamHoaTokcnkapOoHnnammHo)peHnn]-

cynboHnnammHoltnason-4-kapboHOBOW KUCMNOTb;

° 5-[(4-ryaHmngmnHodeHmn)cynbhoHunammHoltnason-4-kapboHoBoOn
KMCNOThI,
° 5-[[4-[2-(2-kapBaMmnmMnaoMnrngpasnHo)-2-okco-aTnnl-3-hTop-

heHun]cynboHUNaMmmHolTnason-4-kapboHOBOW KUCMOTI;

° 5-[[3-xnop-4-[(2-
ryaHmamHoaueTun)ammHo]dpeHnn]cynbsoHMNamMmMHoO ] Tnason-4-kapb OHOBOW KNCIOThI,

° 5-[[4-[(2-ryaHnanHoaueTn)aMmmnHol-3-MeTOKCH-
heHun]cynboHnNaMmmHolTnason-4-kapboHOBOW KUCMOTI;

° 5-[[4-[[2-(2-kapBammuaonnrngpasuHo)ayetTunjammHol-3-dTop-
heHun]cynbgoHnnammHoltnason-4-kapboHOBOW KUCMOTbI;

° 5-[[4-[[(2E)-2-(kapbamummaonnrugpasoHo)adetTnn]ammHol-3-dpTop-
deHun]cynboHnnammHolTmason-4-kapboHOBOW KUCMOTbI;

° 5-[[4-[[2-(4,5-purnapo-1H-nmuaason-2-unammHo)ayetTmnjammHol-3,5-
andTop-cdheHun]cynbhoHunaMmmHolTnason-4-kapboHOBOW KUCNOTLI;

° 5-[[6-[(2-ryaHmnanHoaueTun)ammHolNnupuaasmnH-3-
unjcynboHnnammHolTnason-4-kapboHOBON KUCMOTbI;

° 5-[[4-[(2-amnHO-2-uMnHO-3TUN) KapbamonnamnHol-3-pTop-
heHun]cynbpoHunaMmmHo]Tmason-4-kapOboHOBOW KUCMOTbI;

° 5-[[3,5-authTop-4-
(ryannguHokapbamonnammHo)eHmn]cynbOoHMNaMUHO]TUa30n-4-kapb OHOBOW KNCNOThI;

° 5-[[4-[(3-aM1HO-3-MMUHO-NpOoNaHoun)amMuHol-3,5-anTop-
heHun]cynboHUNaMmmHolTnason-4-kapboHOBOW KUCMOTI;

° 5-[[4-[[3-(anmeTnnammHo)-3-MMUHO-NPoNaHoun]jammHol-3-pTop-heHun]-
cynboHnnaMmmHoltnason-4-kapboHOBOM KUCNOTbI;

° 5-[[3-hTOp-4-[(2-ryaHugnHookcmaveTmn)ammHoldeHnn]-
cynboHnnammHoltnason-4-kapboHOBOM KUCNOTb;

° 5-[[3-hTOpP-4-[[3-UMUHO-3-(METUNaMUHO)NpoNaHounJammHo]peHunn]-
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cynboHnnammHoltnason-4-kapboHOBOM KUCNOTb;

° 5-[[4-[3-(4,5-aurngpo-1H-umugason-2-nnynponaHonnamMmmHol-3-pTop-
heHun]cynboHnnammHolTmason-4-kapboHOBOW KUCMOTbI;

° 5-[[2-[(2-ryaHnamnHOaueTn)ammnHolTnason-5-
unjcynboHnnammHoltmason-4-kapboHOBOM KMCNOTbI;

° 5-[[4-[[2-[(N-ymnaHokapbammmugonn)ammHolaueTun]ammHol-3-prop-
heHun]cynbpoHnnammHo]Tmason-4-kapOboHOBOW KUCMOTbI;

° 5-[[3-dbTOpP-4-(ryaHmngnHokapbamonnammnHo)eHun]-
cynboHnnammHoltnason-4-kapboHOBOW KUCMNOTb;

° 5-[[3-dbTOp-4-[[2-(MOPthONMH-4-kapb OKCUMUAOMNaMUHO) aLEeTUN]aMUHO]-
heHun]cynboHUnaMmmHolTmason-4-kapboHOBOW KUCMOTI;

° 5-[[4-[(3-aM1HO-3-UMUHO-2-METUN-NPONAaHOUI)aMUHO]-3-pTop-peHun]-
cynboHnnammHoltnason-4-kapboHOBOW KUCNOTbI;

° 5-[[4-[[2-(4,5-avrnapo-1H-nmunpazon-2-unjauetnn]ammHol-3-gptop-
heHun]cynbpoHnNaMmmHolTnason-4-kapboHOBOW KUCMOTI;

° 5-[[4-(kapbammmmngounnkapbamonnammHo)-3-hTop-
heHun]cynboHnNaMmmHolTnason-4-kapboHOBOW KUCMOTI;

° 5-[[4-[[(2R)-2-ryaHugmnHonponaHoun]aMmmnHoldheHnn]cynbpoHnnamMmmHol-
Tnason-4-kapboHOBOW KNCMNOTI;

° 5-[[3,5-audTop-4-[(2-
ryaHuguHoaueTun)ammHoldeHnn]cynboHmnammHo]Tnason-4-kapboHOBOW KMCMNOTbI;

° 5-[[4-[(4-amnHO-4-nMmnHO-6yTaHomn)ammHo]-3-pTop-
theHun]cynbpoHnnammHolTnason-4-kapOboHOBOW KUCMOTbI;

° 5-[[4-[[2-(4,5-aurnapo-1H-nmngason-2-nnammHo)auetmn]ammHol-2,5-
andtop-deHun]cynbhoHUNnaMmmHolTnason-4-kapboHOBOW KUCNOTLI;

° 5-[[2,5-andTop-4-[(2-
ryaHuamHoaueTun)ammHo]dpeHnn]cynsdoHMnamMmMHO ] Tnason-4-kapb OHOBOW KNCIOThI,

° 5-[[3-dbTOp-4-[[2-[(N-MeTunkapbammmngounn)ammHolaueTmn]ammHo)-
heHun]cynbpoHUNaMmmHo]Tnason-4-kapboHOBOW KUCMOTI;

. 5-[[3-hTOp-4-[[2-(2-MMUHOMMUAA30NUANH-1-

un)auetun]ammHo]deHmn]cynbOOHMNaMUHOTNAa3on-4-kapBboHOBOWM KNCTOTbI;

. 5-[[4-[[2-[xkapbamumpngonn(meTun)ammHolayeTnn]aMmmHol-3-pTop-dheHun]-

cynboHnnammHoltnason-4-kapboHOBOM KUCNOTb;
° 5-[[4-[[2-[[N-(2-amuHo3TNN)kapbamummaonnjammHolaueTmn]ammHol-3-
dhTOpP-heHnn]cynbPOHMNaMUHO]TNason-4-kapboHOBOW KNCMOTbI;

° 5-[[5-hTOP-6-[(2-ryaHngnHoaueTnn)ammHol-3-

[TepeBon GpopmyJbl H300peTeHus, u3MeHeHHoit o ¢t.34 PCT



10

15

20

25

30

nMpunann]cynboHunaMmmHoltnason-4-kapboHOBOW KUCNOTb;

° 5-[[3-hTOP-4-(3-
ryaHuamnHonponaHounnammHo)deHun]cynboHunammHoltnason-4-kapboHOBOW KNCMOTbI;

° 5-[[4-[(3-amMnHO-3-MMUHO-NponaHoun)ammHol-3-dTop-
theHun]cynbpoHnnammHolTnason-4-kapOboHOBON KUCMOTbI;

° 5-[[3,5-audTtop-4-
(ryannauHokapbamonnammHo)deHmn]cynbOoHMNaMmHo]Tuason-4-kapboHOBOW KNCNOTbI;

° 5-[[3-cpTOp-4-[(2-
ryaHuauHoaueTunn)ammHoldpeHnn]cynboHnnamMmmHo]Tnason-4-kapboHOBOW KUCNOTLI; U

° 5-[[4-[(2-ryaHmngunHoaueTun)ammHo]dheHmnn]cynbhoHnnaMmmHolTnason-4-
kapOOHOBOW KNCMNOTBI;

N ero papmaueBTMYECKM NPUEMEMbIE COMNM.

20. dapmaleBTM4eCKas KOMMNO3MUUS, CoaepKallas coequHeHne no nobomy
3 n.n. 1-19 BMECTe MO MEHbLLUEW Mepe C OAHUM hapmaueBTUYECKN MPUEMITEMbIM
HocuTenemM unn pasbaBuTeneMm U BO3MOXHO AOMOMHUTENBHO copepxawas (1)
aHTUOMOTUK Wunm (2) MHIMBUTOP CepUH-P-nakTamasbi.

21. MpoaykT, coaepxawum coeguHeHne no nwbomy w3 n.n. 1-19 B
KomMBuMHaUmmM ¢ aHTUONOTUKOM.

22. MpoaykT no n. 21, cogepxawmn (1) coeguHeHune no nodomy 13 n.n. 1-19;
(2) nHrMbuTop cepuH-B-naktamasbl; U (3) aHTUOMOTKK.

23. Komnosunymst no n. 20 nnn npogykt no n. 21 unu 22, rae aHTMbuoTuk
npeacrasnseT cobon B-nakTamHbii aHTUONOTUK.

24, Komnosnums wvnn npoaykt no n. 23, rae B-naktamHbll aHTUOUOTUK
BbIOpaH 13 kapbaneHemMoB, NEHNLUIIIMHOB, LedanocnopuHOB N NEHEMOB.

25. MpoaykT no nobomy M3 n.n. 22-24, roe MHIMOUTOP CepuH-B-nakTamasbl
npeacraensetr cobon coeamHeHne dopmynel  (II) wnu  ero dapmaueBTUHECKN

npuemnemyto conb,

///, »

N

o) O——SO3H
[®OPMYTIA (II)]

roe
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o G BbiBpaH 13 -CN 1 -C(O)NR'R;

o R BbiBpaH w3 -W un -Q-W; rge W BbibpaH M3 5-6-uneHHOro
retepouyuknuna, R n -N(RY),; n Q sbibpan us -NR'C(O)-, -C(O)-NR-, C;ankunena, -O-
Ci.sankuneHa n -N(R)-C1,ankunena:

o kaxabi R BeiBpaH w3 H u  HesamewleHHoro  Cqsankuna,
npeanoYTUTENBLHO H.

26. MpoaykT no nobomy u3 n.n. 22-25, roe MHIMOUTOP CepuH-B-nakramasbl
BbIOpaH ns WCK4234, aBnbakrama, penebakrama, angedbakrama n Hakybaktama unm mnx
hapmayeBTMYECKM NPUEMIIEMbIX COMNEN, MPUYEM NPEANOUTUTENBHO NHIIMBUTOP CepUH-B-
naktamasbl npegcrasnsetr cobon WCK4234 vnu ero gapmaueBTUHECKN NPUEMIEMYIO
COrb.

27. MpoaykT no nobomy 13 n.n. 22-26, rae aHTUONOTNK NPeacTaBnseT cobon
aHTMOMOTMK rpynnbl  kapbaneHemoB, MNpU  3TOM NPEANOYTUTENBHO  aHTUBUOTUK
npeacrasnsieT cobomn MeponeHem.

28. CoeguHenune no nmobomy m3 n.n. 1-19 nubo KOMNO3NLUA NN NPOAYKT MO
nobomy 13 n.n. 20-27 ans NPUMEHEHUST B MEAUNLNHE.

29. CoeguHenune no nmobomy m3 n.n. 1-19 nubo KOMNO3NLUA NN NPOAYKT MO
nobomy 13 n.n. 21-27 gnsa NPUMEHEHUS B YCTPAHEHUN UIN CHUXKEHUN PE3UCTEHTHOCTU K
aHTUOMOTMKaM y rpamoTpuLlaTenbHbIX BakTepui.

30. CoeguHenve no nmobomy n3 n.n. 1-19 nubo KOMNO3NLUA 1NN NPOAYKT MO
nobomy wn3 n.n. 21-27 AnNS NPUMEHEHMS B NEYEHUM WUNu  NPeaynpexneHum
BakTepranbHON MHAEKLMN.

31. CoegunHeHne, KOMMNO3ULMA UNKU NPOAYKT ANS NPUMEHEHMS no n. 29 unu
30, roe rpamoTpuUaTtensHble 6akTepun BbibpaHbl U3 aHTEpobakTeprin, NCEBAOMOHAA U
Mopakcen, unu 6aktepmanbHas MHMeKUNs Bbi3BaHa AENCTBUEM BakTepuin, BblIOpaHHbIX
n3 aHTepobakTepun, NCEBLOMOHAL U MOpakcen.

32. CoeanHeHme, KOMNO3nuus UNu NpoaykT ANs nNpuMeHeHus no n. 31, roe
BakTepuu, BbiOpaHHble U3 3HTepoOakTEpMi, NCEBAOMOHAL M Mopakcen, BblOpaHbl U3
Klebsiella pneumoniae, Escherichia coli, Pseudomonas aeruginosa, Burkholderia
cepacia v Acinetobacter baumannii.

33. CoeanHeHmne, KOMNO3nuus UnNu NpoaykT ans npumeHenus no n. 30, roe
fOakTepuanbHas WHMEKUNs Bbi3BaHa JLEWUCTBUMEM pPE3NCTEHTHbIX K kapbaneHemam

3HTepobakTepui.
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