202190444 Al

(19) EBpa3unckoe @) 202190444 13 A1l
naTeHTHOEe
Be4OMCTBO
(120 OMUCAHUE U30BPETEHUS K EBPASUICKOM 3ASIBKE
(43) Aara ny6nukauum sasiskm (51) Int. Cl. CO7D 471/08 (2006.01)
5021.06.18 AGIK 31/439 (2006.01)
AG61P 31/04 (2006.01)
(22) Aara nonauu sasBku
2019.08.08
(54) AUASABUIUKJIOOKTAHOHBI B KAYECTBE UHITTMBUTOPOB CEPUHOBBIX BETA-
JAKTAMA3
(31) 18290093.6; 18213635.8 (72) Waobperatens:
(32) 2018.08.09; 2018.12.18 Jsiipu Cumon, I3Buc T3eua Tomac (FR)
(33) EP )
(86) PCT/EP2019/071370 (74) ;";:CT:;T;“}RU)
(87) WO 2020/030761 2020.02.13 pa Wb
(71) 3assurens:
AHTABHO CAC (FR)
(57) M3o0perenne OTHOCUTCS K COEIIMHEHHIO, MPEJCTABIIAIONIEMY COOO0H 11Ma3a0MIMKIOOKTaHOH QOpMyIIbI

(I) wu ero (apMarieBTUUYECKH MPUEMIIEMYO COJIb, TI¢ R SABNISETCS TakMM, KaK OMPEICIICHO B JaHHOM
onucanuu. JlaHHbIE COEIMHEHUs TOJIE3HBI ISl JIeYeHHs OaKTepuanibHOW WH(EKIUH, B YaCTHOCTH
OHH TIOJIC3HBI 1 CHW)KCHUS PE3UCTCHTHOCTH OakTepuii K aHTHOWOTHKaM. OHHM TakXkKe IOJE3HBI IS
00paboTKH OakTepuii, KOTOPBIC IKCIPECCUPYIOT (hEPMEHTHI CEPHHOBBIC [3-JIakTaMa3bl, B KOMOMHAIIUH C
AHTUOMOTHKAMH.

R

N
-
g AN

0——SO;H

IV vvP061C0C



10

15

20

25

30

35

ANASABULMKIIOOKTAHOHbBLI B KAYECTBE MHTMBUTOPOB CEPUHOBbBIX BETA-
NAKTAMA3

O6nactb nsobpeteHus

N300peTeHne OTHOCUTCH K COEAUHEHUAM, KOTOpble MNpeacTaBnaAlT cobown
NHIMOUTOPbI (PEepPMEHTOB CEPUHOBbLIX OeTa-nakramas, M KOMMO3UUMAM, COAepKallum
Takne coefuHeHusi. [aHHble COefWHEHWs MonesHbl B neyeHun OakTepuanbHou
nHekynn. MN3obpeTeHne Takke OTHOCUTCS K KOMOMHAUMSM 3TUX COEAUHEHUR C

APYTMMU aKTUBHBIMW areHTamu, NonesHbIMU B NeYeHun 6aktepuanbHOon MHDeKLUu.

MNpeaWwecTBYOLWUA YPOBEHb TEXHUKU

Pe3nCTEeHTHOCTb MaToOreHHbiX GakTepun K aHTUOMOTUKaM npeacTaBnsaeT cobown
CEpPbE3HYID Yrpo3y 340pOBbi0 HaceneHms BO BceM mupe. Ocobyro 03abo4YeHHOCTb
BbI3bIBAET PE3UCTEHTHOCTbL OakTepui K B-nakTamHbiM aHTUbnoTukam, obyCrnoBreHHas
rMAPONU30OM B-NakTamMHbIX aHTUOMOTUKOB hepMeHTamu B-nakramasamn. 3T PepmeHTbI
KaranuaupylT rMAPONUTUYECKOE pacllenneHve B-naktamHoro konbua, genas B-
nakTamHbIi  aHTUOMOTMK HeakTMBHbIM. bBeTa-naktamasbl npuHagnexar K ABYM
pasnuyarWmUMca Mo CTPYKTYpPE U MEexaHu3My AEeUCTBUS CeMeUCTBamM (EepMEHTOB:
cepuHoBbIM B-nakramasam (SBL (ot aHrn. serine B-lactamases); knaccos A, C u D), B
criyyae KOTOpbIX UCMOMb3yeTCa OCTaTOK CepUHa B aKTUBHOM LEHTPE ANS paclienneHus
B-naktTama no mMexaHu3my KOBaneHTHOro karanusa, n metanno-g-nakramasam (MBL (ot
aHrn. metallo B-lactamases); knacca B), B crnyyae KOTOpbIX A4NSA NPSMOro ruaponusa B-
naktama WCnonb3yeTcs MexaHusM katanmsa moHamm metannosB 6e3 obpasoBaHus
KOBaIEeHTHOro NPOMEXYTOYHOIO COEANHEHMS.

YT06bl NPOTUBOCTOATL YrpO3€ BO3HUKHOBEHUS PE3UCTEHTHOCTH, B 1981 rogy Obin
BBEAEH NPUPOAHbLIN NPOAYKT K3 Streptomyces clavuligerus knaBynaHoBas Kucnota
(nHrmbutop SBL: cm. cxemy 1 B npuBeaeHHOM Hwxe pasgene “Obwas metogonorus
CUHTE3a”), Kak 4acTb COBMECTHOM KoMOMHauMM C [B-nakTamHbiM aHTUOUOTUKOM
amokcuyunnmHom (nog HassaHuem ayrmeHTuH) (cm. De Koning, G.A. et al., 1981, J.
Antimicrobial Chemotherapy, 8, 81-82). B nocnegHee Bpemss mHTepec B obnactu
OTKPbITUS NHIMOWUTOPOB B-nakTamas BO30OHOBUMNCA C TEM, YTOObI NPOTMBOCTOATL Yrpo3e
CO CTOPOHbI HOBbLIX [-NakTamas, KOTOpble HE WMHMMOUPYIOTCA KNaByNaHOBOW KUCITOTOW,
Takux Kak B-nakramasbl pacumpeHHoro cnektpa (ESBL, ot anrn. extended spectrum -
lactamases) wn kapbaneHemasbl. 3TO npmBeno K paspaboTke HOBbIX KNaccos
CUHTETUYECKUX MHIMOUTOPOB, Takux Kak AauasabuyuknooktoHaHbl (DBO, ot aHrn.

diazabicyclooctonanes), npuMepom KOTOpbIX €ABMAAeTCs aBmbakTam, HaxoAsLMK
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KNMUHUYECKOE MpUMeEHeHne B KomOuHauunm ¢ uedtasngumom (Mawal, Y. et al.,, 2015,
Expert. Rev. Clin. Pharmacol., 8 (6), 691-707).

KapbaneHembl, TakMe Kak MeponeHem W WMUMNEHEM, B LUMPOKOM CMbICIE
paccMarpuBalOTCA Kak NeKkapCTBEHHblE CPEACTBa, MPeAnoyvTUTENbHbIE ANS NeYeHus
TSXKENbIX WHpekUnn, BbidbiBaemblx ESBL-npoayumpylowmmm  3HTepobakTepmsamn un
Acinetobacter baumannii. XoTa aBubakTam SBMNSETCA XOPOLMM AENCTBYIOLMM B
HaHOMONSIPHbIX KOHLEHTPAUUSX UHIMOUTOPOM MHOIMMX KIMHMYECKM-peneBaHTHbIX SBL,
KOTOpPbIE KaTannsnpyoT ruaponns kapbaneHemoB, OH He 3 ekTUBEH B OTHoLEHUN: (1)
BapnaHToB OXA-cemenctsa (0T aHrn. oxacillin - okcauymnnuH), KoTopble SABMAKOTCA
camMbIMK pacnpoCcTpaHeHHbIMN kapbaneHemasamum B EBpone n Ha BrivbkHem Boctoke; u
ocobeHHo B oTHoweHuKn: (2) OXA-npoayumpyowmx wrammos Acinetobacter baumannii
(o6bsaABNEHHbIX BCcemmnpHoM opraHusagmnen 3gpaBooXpaHEHNs] OCHOBHbIM NMPUOPUTETHBIM
natoreHom) (Canton R. et al., European Network on Carbapenemases, (2012), Rapid
evolution and spread of carbapenemases among Enterobacteriaceae in Europe., Clin.
Microbiol. Infect., 18: 413-431; u Nordmann P. ef al, 2011, Global spread of
carbapenemase-producing Enterobacteriaceae, Emerg. Infect. Dis., 17: 1791-1798).

Taknum obpasom, cywlectsyeTr noTpebHOCTb B paspaboTke HOBbIX MHIMOUTOPOB
SBL, B u4acTHOCTU WHrMOUTOPOB, CMNOCOBHbLIX WHrMbuposaTb R-naktamasel OXA-
cemenctea. Tawkke cyuwlectsyeTr noTpebHoOCTb B paspaboTke LUMPOKOro crektpa
WHrMOUTOPOB, CNOCOBHLIX  MHrMOuposaTb pagq  SBL, Bkmwoyaa  B-nakramasbl
pacwmpeHHoro cnektpa (ESBL) u kapbaneHemasbl. Kpome TOro, cyujecrsyet
notpebHoCcTb B  paspaboTke UHrMOUTOPOB, CNOCOBHbIX WHrMOmposatb  SBL,
npoayunpyemble Acinetobacter baumannii. Hactoslee m3obpeTeHne HanpaBneHO Ha

peLleHne HEKOTOPbIX UMK BCEX 3TUX npobnem.

KpaTtkoe onvcaHue CyLHOCTU n3obpeTeHuns

ABTOpbI HacCTOALLEro U3obpeTeHns HEOXMAaHHbIM 0OpasoM OBHaPYXUMK, YTO
HoBble aHanorm cpegn DBO obnagatoT HEOXMAAEMOW aKTUBHOCTBID B OTHOLUEHUU
depmeHToB SBL, B ToM uncne OXA-BapuaHToB. B CBA3M C 3TUM OXMAAETCS, YTO 3TU
COeAUHEHNa HanZyT NPUMEHEHME B kayecTBe A00aBOK Kk kapbaneHemam B ne4YeHuu
NHPEKLUNOHHOro 3abonesanHus.

COOTBETCTBEHHO, COrMacHO AaHHOMY M300pEeTEHMIO NPeAnoOXEHO COeAUHEHUE,
KoTopoe onucaHo B acnekre [1]. [daHHble coeAWMHEHMS NOnesHbl NpU  NeYeHun
BakTepranbHON MHAEKLUMN, B YACTHOCTM OHWU MOME3Hbl ANS YCTPAHEHUS UM CHWXKEHMWSA

obycnosneHHon SBL pe3aucteHTHOCTM BakTepumn k aHTubmnotmkam. Takum obpasom, OHM
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MOne3Hbl B NEYeHUn WHekunn, BbidbiBaemMon SBL-npogyuupylowmmn bakrepusamu,
Hanpumep, B KoMOumHaumm ¢ aHTubmotTMkamn. Takum obpasom, neyYeHue unm
npeaynpexaeHune bakrepuanbHbIX MHPEKLUUN OObIMHO OCYLLECTBMSIIOT NYTEM BBEAEHUS
coeaVHEeHnsa no un3obpeTeHnto B KomOuHaumm ¢ aHTubuotmkom. CoeauHEeHUs Takke
nonesHbl B KOMOMHauMu ¢ mHrubuTopamm metanno-B-nakramas (MBL), B 4acTHOCTW,
korga SakTepmanbHas nHdekums BbidbiBaeTcs kak SBL-, Tak u MBL-npogyyupyowmmm
SakTepusamm.

CornacHo HacTosLeMy U300PETEHMIO, B YACTHOCTU, NPEANOXKEHbI:

1. CoeavHeHne, KoOTOpoe npeacraBnseT cobon AMas’abuLUMKNOOKTaHOH

dopmynebl (1) nnu ero bapmaueBTUYECKN NPUEMITEMYIO COMb:
R

0] O——SO5H
[POPMYNA (1)]
rae:

R BbiBpaH u3 ranoreHa, C(O)R', Cisankmna wn L-X-R', npn atom
Ci4ankunbHas rpynna 3amelyeHa no MeHbLUen Mepe OLHMM aroMOM ranoreHa wu
BO3MOXHO JIOMOMHUTENLHO 3aMeLLeHa OAHUM UMK ABYMS 3amecTuTensmu R

R' npepacraenset coboit Cq4ankur, KOTOPbINA 3aMeLLieH N0 MEeHbLLER MEpe OfHNM
aTOMOM ranoreHa W BO3MOXHO [OMOMHUTENbHO 3aMeLyeH OAHVMM WnM  ABYMS
3amectutensmu R

kaxablii R? He3aBmcumo BbibpaH 13 OH; Ci.4anKoKeK, KOTOPbINA He 3aMeLLeH M
3aMelLeH OfHVM WU HEecKonbKUMM atomamu ranoreHa; C(O)R? C(O)OH; C(O)OR?; 6-
10-uneHHoOro apuna; 5-6-4neHHoOro retepoapuna; u 4-6-4neHHoro reTepouunknuna; npu
3TOM apwnbHble, reTepoapurbHble U FETEPOLUMKIUNBbHBIE TPYMMNbl HE 3aMeLleHbl UMK
3aMeLL€eHbl OAHUM, ABYMSI UNK TPEMS 3aMeCcTUTENsSIMU, BbibpaHHbIMK 13 ranoreHa, OH,
C(O)R? C(O)OH, C(O)OR® n CisankunbHbix U Ci.4ankoKCUrpynn, KOTOpble CamMu He
3aMeLLEHbl UNW 3aMeLLEHbl OAHUM UMM HECKONMbKUMUW aTOMaMW ranoreHa;

R® npeacTtasnseT coboit Cq4ankun, KOTOPbIA HE 3aMeLLieH UM 3aMeLLeH OAHUM

NN HeCKOJNTbKUMKX aTOMaMU ranoreHa;
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L npeactaBnaetr cobon cBA3b unu npegcraenseT cobon CqanknneHosyro
rpynny, KOTopas He 3amelleHa wnu 3amelieHa no MeHbLUen Mepe OAHMM aTOMOM
ranoreHa; u

X npeactasnset cobon O nnm S(0),, rae z pasHo 0, 1 nnn 2.

2. CoegunHeHne no acnekty 1, oTnMyaloweecs Tem, 4YTO YKasaHHoe
coefuHeHne npeacrtasnser cobor AmasabuumknookTaHoH dopmynbl (Il) wnm ero
hapmaleBTNHECKM NpUeMemMyto conb nnubo amnasadbuynknooktaHoH doopmynbl (1) unu

ero hapmaLeBTUYECKU MPUEMIEMYIO COnb,

R///,, R
N N
N AN
O O——SO5H 0] O——SOzH
dopmyna (1) dopmyna (1)

rae R npeacraensiet cobom ranoreH.

3. CoeaunHenne no acnekty 1 unu acnekty 2, rae R npeacrasnsaer cobon
aTtom dTopa unu xmnopa.

4. CoeavnHeHmne no ogHoMy 13 acnekTos 1-3, rae coeguHeHne npeacrasnsaer
cobon aunasabuymknooktaHoH dopmynel (II) unu ero hapmaueBTUHECKU NPUEMMEMYIO
conb, nrae R npeacrasnseT cobon atom propa unm xnopa.

5. CoeanHeHne no ogHOMY 13 acnekToB 1-3, rae coeguHeHne npeacTaBnsaeTt
cobon guasabuumknooktaHoH copmynbl (I1l) vnn ero dapmayeBTUHECKUM NPUEMITEMYIO
conb, nrae R npeacrasnset cobor atom oTopa unm xnopa.

6. CoeanHeHne no ogHomy M3 acnektoB 1-3, rae ykasaHHoOe coeauHeHue
BbIOpaHo n3:

- (2R,5R)-2-thTOp-7-0KCO-1,6-aMazabnymnkno[3.2. 1]oktaH-6-nn-
rmapocynbedara;

- (2S,5R)-2-dpTOp- 7-0KCO-1,6-anaszabnynkno[3.2. 1]JoktaH-6-nn-
rmapocynbeara;

- (2R,5R)-2-xnop-7-okco-1,6-gnasabnymnkno[3.2. 1]oktaH-6-nn-
rmapocynbeara;

n ero hapmaleBTNYECKM NPUEMIIEMBIE COMU.

7. CoeguHenve no acnekty 1, KkoTOpoe npeactaBnaeT  cobou

AnasabuuymknooktaHoH opmynel (1) nnu ero apmayesTUHECKN NPUEMITEMYIO COflb,
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N
/l AN
O O——S8O0O3zH
[POPMVYIJIA (1]
rae R aBnsaeTcs Takmm, Kak onpegeneHo B acnekre 1.

8. CoegunHenne no acnekty 1, KkoTOpoe npeactasndeTr  cobou

AnasabuumknookTaHoH dopmynel (1) nnun ero apmayesTU4ECKN NPUEMITEMYIO COfb:
R/”//,,
N
) AN
0] O——SO0O3H
[POPMVYIIA (11)]
rae:

R BbiBpaH 13 C(O)R" n Cysankuna, npn atom C,4ankunbHas rpynna sameLyeHa
MO MEHbLUEN Mepe OAHMM aTOMOM ranoreHa M BO3MOXHO AOMOMHUTENbHO 3amelleHa
OAHVM MNK ABYMS 3amecTutensmm R?;

R' npeacrasnsieT coboi Cq_4ankun, KOTOPbI 3aMeLLEH MO MeHbLLEN MEPe OAHUM
aTOMOM ranoreHa W BO3MOXHO AOMNOMHUTENBbHO 3aMeWeH OAHUM unn  ABYMS
3amectutensmu R

kaxabl R? He3aBMcuMo BbiBpaH u3 OH; C,4arnkokcu, KOTOPbIi He 3aMeLLeH 1nu
3aMelLeH OfHVM WIN HEecKonbkuMM aTomamu ranoreHa; C(O)R? C(O)OH; C(O)OR?; 6-
10-uneHHoro apuna; 5-6-4neHHoOro retepoapuna; u 4-6-4neHHoro reTepouunknuna; npu
3TOM apurbHblE€, reTepoapunbHble N FETEPOLUUKNUMbHBIE TPYNMbl HE 3aMELLEHbl UNn
3amMeLleHbl OAHUM, ABYMSI UMW TPEMS 3aMecTUTeENnsMu, BblbpaHHbiMn 13 ranorena, OH,
C(O)R? C(O)OH, C(O)OR® n Ci4ankunbHbix U Cq.4anKOKCUrpynn, KOTOPbIE CaMu He
3amMeLLeHbl Ny 3amMeLLEeHbl O4HUM UMW HECKONbKUMW aTOMamMn ranoreHa;

R® npeacrasnseT coboit Ci4ankun, KOTOPbLIN HE 3aMeLLeH NV 3aMeLLeH OfHNM

NN HEeCKOJNTbKUMKU aTOMaMUn ranoreHa.
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9. CoeauHenve no acnekty 8, rae R Bbi6paH ns C(O)R' u Cy.4ankuna, npu
atom Cq4ankunbHas rpynna samelleHa no MeHbLUen Mepe O4HMM aTOMOM ranoreHa u
BO3MOXHO [JONONHUTENBHO 3aMeLLeHa OfHUM 3amecTuTenem R2.

10. CoeavHeHne no acnekty 8, rae R' npeacrasnser coboit Cisankun,
KOTOPbIA 3aMelleH MO MEHbLUEN Mepe OAHMM aTOMOM ranoreHa W BO3MOXHO
JOMONMHUTENbHO 3aMelleH OaHUM 3amecTuTenem, BbibpaHHbiM u3 OH un Cisankoken,
KOTOPbIA CaM HE 3aMELLEH U 3ameLleH O4HUM UMM HECKONbKUMI aTOMaMn ranorexa.

11. CoeavHeHune no ofHoMmy u3 acnektoB 8-10, rae R' npeacraensiet coboi
Ciankun, npu atom CiankunbHasa rpynna 3amelleHa no MEeHbLUen Mepe ABYMS
aToMamu ranoreHa, BbidpaHHbIMIN U3 aTOMOB (pTOpa K xropa.

12. CoeaunHeHne no ogHOMYy M3 acnektoB 8-11, rae Kaxabin R? He3aBUCMMO
BblOpaH n3 OH; Ci.,ankokcn, KOTOPbIA CaM HEe 3aMeLUeH MMM 3aMeLleH OAHUM UNn
HeckonbkuMu atomamu ranorera; C(O)OR®, rae R® npeacraenser  coboif
He3ameLUeHHbIN Cq.,anknn; n He3amMeLeHHOro 5-6-4neHHOoro retepoapuna.

13. CoeavHeHne no ogHOMY M3 acnekToB 8-12, rae Kakabin R? He3aBUCMMO
BbiOpaH n3 OH; OMe; C(O)OMe; n He3ameLleHHOoro Tnasonuna.

14. CoeamnHeHnmne no acnekTy 8, rae:

- R BbiBpaH n3 C(O)R' n Cisankuna, npu atom CisankunbHas rpynna
3amelleHa No MeHbLUEN Mepe OAHUM aTOMOM ranoreHa v BO3MOXHO AOMOMHUTENBHO
3amelleHa ofHVUM 3amecTuTenem R?;

- R' npeacraBnsieT cobom C.4ankun, KOTOpbI 3aMeLLieH MO MEeHbLUER Mepe
OAHUM aTOMOM ranoreHa nu BO3MOXHO AOMOMHUTENBHO 3aMeELLEH OAHMM 3aMeCTUTENEM,
BbiGpaHHbiM 13 OH n C,_sankokcn, npu atom CqanknnbHasa rpynna He 3amelyeHa unm
3ameLleHa Og4HUM U HECKOMbKUMN aToOMaMn ranoreHa; n

- R? BbiBpaH 13 OH; C;.,ankokcu, KOTOPbI Cam He 3aMeLLieH U 3aMeLLieH
OAHVIM WNM HeckonbkuMmu atomamu ranoreHa; C(O)OR?®, rae R® npeacrasnser coboi
He3ameLleHHbIN Cq.,anknn; u He3ameLLeHHOro 5-6-4neHHoro retepoapuna.

15. CoeavnHeHmne no acnekTy 8, rae:

- R Bbi6paH 13 C(O)R' u Ci.ankuna, npeanoututensHo Ci.ankuna, npu
3TOM ankurbHas rpynna 3amMelleHa MO MEHbLUEW Mepe O4HMM aTOMOM raroreHa u
BO3MOXHO [ ONONHUTENBHO 3aMeLLeHa OAHUM 3amecTuTenem R?;

- R" npeacrtaBnsetr cobon C..ankun, npu 3tom Ci,ankunbHas rpynna
3ameLleHa No MEHbLUEN Mepe ABYMS aTOMaMu ranoreHa, seidpaHHeiMn n3 atoma ropa
Unn Xnopa; un

- R? BbI6paH n3 OH; OMe; C(O)OMe; 1 He3ameLeHHOro TMasonuna.
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16. CoeaunHenne no ogHomy u3 acnektoB 8-15, rae R npeacrasnset cobon
Cizankun, npun atom Ci.ankunbHas rpynna 3ameljeHa Mo MeHbLUEN Mepe OAHUM
aTOMOM rarioreHa 1 BO3MOXHO JAOMOMNHUTENLHO 3aMeLLeHa OfHUM 3amecTutenem R2,

17. CoegunHenve no acnekty 8, rae R BbibpaH ns CF;, CHF,, CHCI,, CCls,
CH.F, CF,CH,;, CF,CH,CO,Me, COCF3, CF,-tnasonuna, CF,CH,OCH,, CF,CH,CH,OH,
CH(OH)CF3, CH,CF5; n CFo-okceTaHuna.

18. CoeaunHenmne no acnekty 8, rae R BbibpaH n3 CF;, CHF, n CHCL.

19. CoeavHeHue no acnekTy 7, rae R npeacrasnsier coboit -L-X-R’, rae:

- L npeacrasnseT cobon CBA3b UnK NpeacTaBnseT cobon He3aMeLLeHHYHO
CiankuneHosyto rpynny;

- X npeactasnset cobon O vnu S;

- R" npeacTtaBnsier coboit C,ankunbHylo rpynny, 3ameLleHHyo 1, 2 unn 3
ranoreHoBbIMW rpynnamu;

npy 3Tom npegnoytuTtensHo R BeibpaH ns -CH,-O-CF; u -S-CF..

20. CoeanHenne no nwbomy u3 acnektos 1-19, oTnuyaroleecs Tem, 4TO
coefuHeHne npeacTtasnseT cobon HAaTPUEBYID COMnMb coeanHeHns dopmynbl (1).

21. CoeanHeHne no ogHomy u3 acnektoB 2-20, oTnvyalroWeecss TEM, YTO
COeANHEHNEe npeacTaBnsieT cobon HaTpueByld conb coepuHeHus cdopmynbl (1) unu
dopmynbl (ll), npeanouTnTEnsbHO CoeanHEHUE npeacTaBnseT cobon HaTpUEBYHD COrb
coeanHeHuna dpopmynbl (11).

22. dapmauyeBTuyeckas KomMnosmyms, cogepxawjas coeguHeHme no nodomy
n3 acnektos 1-21 n dapmayeBTUYECKM NPUEMMNEMbBIA HOCUTENb UNK pasbaButens u
BO3MOXHO AOMOMNHUTENBLHO cogepxatlas (1) aHTMOnoTuk n/mnu (2) HrMBUTOP MeTanno-
B-naktamasbl.

23. KombunHauua coeauHeHns no ogHoMy K3 acnektos 1-21 u O0gHOro mnm
6onee yem ogHoro us (1) aHtTnbuoTuka n (2) MHrIMbuTopa MeTanno-p-nakramasbi.

24. CoeamnHeHne no ogHomy mn3 acnektos 1-21 aNs NPUMEHEHUSI B NEYEHUN
unu npegynpexageHnn BakrepmanbHON UHMPEKUMN MYTEM COBMECTHOrO BBEAEHUS C
aHTUBNOTMKOM U/UNN NHIMBUTOPOM METanMo-B-nakramassb.

25. AHTUOMOTUK AN MNPUMEHEHUS B JIEYEHUN UNN  NPEAYNPEXLEHN
BakTepranbHOM MHEKLMM NYyTEM COBMECTHOIO BBEAEHUS C COEAUHEHMEM NO OL4HOMY U3
acnekToB 1-21 1 BO3MOXHO C UHIMOUTOPOM MeTanno-B-nakramassi.

26. UHrmbutop metanno-B-nakramasbl ANs NPUMEHEHMSI B NEYEHUMM UnU
npeaynpexaeHmn GakrepnanbHOM UHMEKUUM nyTemM COBMECTHOMO BBEAEHUS C

COeNHEHNEM MO OAHOMY U3 acnekToB 1-21 1 BO3MOXXHO C aHTUONOTUKOM.
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27. Komnosmums no acnekty 22, komOuHaums no acnekty 23 uvnu
coeAVHeHne, aHTUBUOTUK UNN NHrMBUTOp MeTanno-B-nakramasbl ANA NPUMEHEHUS No
OfHOMY M3 acnekToB 24-26, npuyem aHTUBMOTUK npeactaBndeT cobon B-nakTamHbIN
aHTUONOTMK,  NPEeAnoOYTUTENBbHO  B-NakTamHbid  aHTUOMOTUK,  BbIOpPaHHbIA U3
kapbaneHemoB, NEHNYMNNNHOB, LledanoCcnopruHOB 1 NEHEMOB.

28. Komnosnums, komOuHauusa unm coeguHeHne, aHTubnoTrK unm MHrmbutop
MeTanno-B-nakramasbl 4N NPUMEHEHMSA NO acnekTy 27, rae aHTMbMoTuk npeacrasnsaet
cobon  aHTUOMOTUK  rpynnbl  kapbaneHemoB, NPEeAnoOYTUTENbHO,  aHTUOMOTUMK
npeacrasnseT cobomn MeponeHem.

29. CoegunHeHnne no ogHomy wu3 acnektoB 1-21 unm komnosvymst nmbo
KoMOMHaUMs nNO OgHOMY M3 acnektoB 22, 23, 27 wnu 28 ans NpUMEHEeHus Ans
YCTPAHEHUA WMNN CHUMXKEHUA PE3UCTEHTHOCTU K aHTUOMOTMKaM y rpamoTpuulatenbHbIX
BbakTepun.

30. CoegunHeHnne no ogHomy wu3 acnektoB 1-21 unum komnosvyms nmbo
KOMOMHaUmMs MO O4HOMY U3 acnekToB 22, 23, 27 unu 28 ansa NpUMEHEHUS B NEYEHUN UM
npeaynpexaeHnn 6akrepmansHon nHeKLMn.

31. CoeguHeHue, aHTUBNOTHK, NMHrMBUTOP MeTanno-f-nakramassl,
KOMMNO3nyms mnn komOuHauus anst npuMeHeHns no ogHomy m3 acnektos 24-30, rge
rpamoTpuyarencHole  Gaktepun  BbiOpaHbl W3  3HTepobakTepur, NCEBAOMOHaL W
Mopakcenn, nnn dakrepuanbHas UHPEKUUA Bbi3biBAeTCA BakTepmamu, BbIOpaHHbIMK U3
3HTEepobaKkTepuin, NCEBAOMOHAA U MOpakcenn.

32. CoepuHeHve, aHTUBNOTKK, NHIrMBMTOP MeTanno-f-nakramasbl,
KOMMNO3Muma unum kombuHauumsa Ans npuMmeHeHns no acnekty 31, rae Gakrepun,
BblOpaHHbIe 13 3HTepoBakTepun, NCeBaoOMOHah W Mopakcenn, BbibpaHbl ns Klebsiella
pneumoniae, Escherichia coli, Enterobacter cloacae, Pseudomonas aeruginosa,
Burkholderia cepacia w Acinetobacter baumannii.

33. CoeaunHeHue, aHTUBNOTWK, NMHrMBUTOP MeTanno-f-nakramasbi,
KOMMNO3nyma unm kombuHauma gna npumeHeHus no acnekty 31, rae 6akrepuanbHas
NMHMPEKUUS BbI3bIBAETCH PE3UCTEHTHLIMU K kapbaneHemam aHTepobakTepmamu.

34. Komnosnums, komOuHauus unm coeguHeHne, aHTubmnoTuK unm nHrmbntop
MeTanno-p-nakramasbl 4N NPUMEHEHUS MO OgHOMY 13 acnekToB 22-33, rae MHIMbuTop
MeTanno-f-nakramasel npeacrasnaet cobon coeguHeHne popmynbl (A) unu oopmynbl

(B) unun ero hapmaueBTUIeCckn NpuemMnemMyo Corb,



R4A
(RZA)m Nl/
o Z XA R5A
o\ A A
\ R3A R7A R6A
NH
S
<
0)
N \R1A
(@)
[GOPMYJIA (A)]
R1 1 B\ /YB__AB_(RZB)nB
N—s0,
S
IS
1B \
R N
OH

[®OPMYJIA (B)]
5 rae R1A, ®, m, RZA, n, R3A, ZA, LA, xA’ p’ R4A, RSA, RSA’ R7A, R1B, RHB, YB, AB, RZB v nB

ABNATCA TAKUMMU, KaK OnpeaeneHo B 4aHHOM ONUCaHWK;
NPy 3TOM NPEANOYTUTENBHO MHMMOUTOP MeTanno-B-nakramasbl NpeacTrasnser
cobon coegmnHeHne dopmynbl (A) nnun ero papmayeBTUYECKN NMPUEMITEMYIO COfb.
35. Komnosnums, komOuHauus unm coeguHeHne, aHTubmnoTuK unm MHrmbnutop
10  metanno-B-naktamasbl 4N NPUMEHEHUs No acnekty 34, npu4yem MHrIMBbUTop MeTanno-p-
naktamasbl npeacrasnseT cobon coeguHeHmne popmynel (A) unu ero hapmayesTU4eCKn
NpUEMNEMYIO COMb, Fae:
R BbiBpad 13 H, R™ n -CH,OC(O)R™, rae R™ BbibpaH 13 HezameleHHbIX C;-

CankunbHou rpynnel 1 PeHnna;
15 ®  npeacrtaBnger  cobOM  LUMKNUYECKYIO  rpynny, BbIOpaHHyO 1”3
Cs-CioapunbHon, 5-10-uneHHon retepoapunbHon u 4-10-uneHHon kapBoLMKNNYECKON 1

reTepoOLUKITMYECKON rpynm;

kaxabin R? HezaBMCMMO BbIGpaH 13:
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(1)  ranorena unu R®;

(2 rpynn  Cisankun, O(Cizankun), S(Cisankun), SO(Cisankun) wnu
SO,(Cisankmn), kaxgas (any) M3 KOTOPbIX BO3MOXHO MOXET ObITb
3amelwjeHa 1, 2 vnn 3 ranoreHoBbIMM 3aMecTUTENAMU W/WUNU OFHUM
samectutenem R%:

(3)  NR*C(O)R® n NR®C(O)NRPRS, rae kaxapbii R? n R® HesaBucumo BbibpaH
M3 atoma BoAoOpoAa M HesamewleHHoro Ci.ankuna, U kaxabih R°

npeacrasnseT cobon HesameLleHHbIN Cq_,ankunm;

kaxabl R® HesaBmcumo BbiBpaH u3 CN, OH, -C(ONRR?, -NRR?,
-NR"C(NR"™R™, -C(NR™NR'R™ n -NR'C(NR')NR'™R™:; npu atom
kaxabil M3 R u RY HesaBucumo npeactaBnseT coboit H  unu
He3ameLleHHbIn Cqanknn;

mpasHo 0, 1, 2 vnn 3;

R* BbiGpan n3 atoma Bogoposa u C-C,ankunbHOI rpynnbl, KoTopas He
3amelLeHa unu 3ameLera 1, 2 unu 3 samecTuTensimm, BoibpaHHbIMK 13 ranorexa, -OR'
I/I-NR1OR11;

n pasHo 0 unun 1;

Z* npeacrtaenser coboit cBAsb unm 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(NR1O)NR11', 'NR1OC(NR11)NR12', 'NR1OC(N+R11R12)', 'C(N+R1OR11)NR12',
-NRC(N'R"'R™)NR™-,  -NR'C(NR')0O-, -OC(NR'™)NR'",  -NR™C(N'R''R'?0-,
-OC(N'R"R")NR"%-, -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-, -NR1°C(NR11)NR15-, -C(N+R1OR11)NR15-, -NR1°C(N+R”R12)NR15-,
-OC(NR™)NR", -OC(N*R"R")NR"-, -SC(NR')NR'® 1 -SC(N'R"R"")NR"®-;

L* npeacTaBnsieT coboi cBS3b MNK BbiBpaH U3 C,ankunena, C,4ankeHuneHa,
Co.ankuHuneHa,  CiiankuneH-(CsgyuknoankuneH)-CqsankuneHa, Ci.sanknnen-(Ca.
symknoankmneHa) n (CsgumknoankuneH)-CqankuneHa, npy 37om L He 3ameweH vnu
samewieH 1 wnm 2 3amecTutensimu, BbiOpaHHbIMA M3  ranoreHa, -OR'™ u
-NR™R": urm L npepcrasnset cobon -C(R'%)=N-;

X npegcraeBnsetr cobon cBA3b unu, ecnn L He sSBnSeTCs CBA3bO UK
-C(R"®)=N-, To X npeacrasnseT coboii ces3b unm BuiBpaH 13 -NR'™- -O-, -NR'°C(NR™")-
n-C(NR')-:

p paBHo O vnn 1;
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R* Bbi6paH 13 H, -CN 1 C-Canknna, KOTopbIl He 3amMeLLeH 1Unn 3ameLleH 1, 2
nnm 3 3amecTuTensimm, BoibpaHHbIMK 13 ranorena, -OR'™, -NR™R™ n -CN;
unn R* coeanten ¢ R* ¢ ob6pasoBaHnem, BMecTe C aTomMamu, K KOTOPbIM
OHW MPUCOEAUHEHDbI, 5-6-YNeHHOW TreTepoLUMKNNYECKON rpynnbl, COAEPXKallen no
MEHbLUE Mepe OAVH HAaCbILLEHHbI aToM yrneposa B KOmblLe, Npu 3TOM YKasdaHHas
reTepoLVKIIMYeckas rpynna He 3amelleHa wnv 3amelleHa 1 unm 2 3amecTUTensimu,
BbIGpaHHbLIMM U3 HesamelleHHoro Cq-C,ankuna, ranorexa, -OR'®, -NR'R" u -CN;
R*: BbiBpaH U3 H, -CN un C;-C;ankuna, KoTopbIi He 3aMeLLEeH UK 3ameLleH 1, 2
nnu 3 3aMecTUTensmu, BoibpaHHbIMK 13 ranorena, -OR'™®, -NR™R™" n -CN;
unn R* coeanten ¢ R* ¢ o6pasoBaHnem, BMecTe ¢ aTomamu, K KOTOPbIM
OHM MPUCOEAUHEHBbI, 5-6-YNEeHHOW TreTepOoUUKNUYECKON T[pynnbl, COAEpXKallen no
MEHbLLUE Mepe OAWH HaCbILLEHHbIi aToM yrnepoga B KorbLe, NMpu 3TOM YKasdaHHas
reTepoLMKIMYecKkas rpynna He 3amelleHa Wnu 3amelleHa 1 unu 2 3amecTuTensmu,
BbIGpaHHbIMM 13 HesamelleHHoro Cq-Cankuna, ranorexa, -OR'®, -NR'R"" u -CN;
unn R* coeanren ¢ R® ¢ obpasoBaHueM, BMECTE C aToMamMu, K KOTOPbIM
OHM TMPUCOEAUHEHBbI, 5-6-YNEeHHOW TreTepOUUKNUYECKON T[pynnbl, COAEpXKallen no
MEHbLUE Mepe OAWMH HAaCbILLEHHbII aToM yrnepoga B KorbLe, NMpu 3TOM YKasdaHHas
reTepoLMKIMYeckas rpynna He 3amelleHa wnu 3amelleHa 1 unu 2 3amecTuTensvu,
BbIGpaHHbIMM 13 HesamelleHHoro C-C,ankuna, ranorexa, -OR'®, -NR'R"" u -CN;
R® BbiBpaH 13 H, -CN 1 C-Csankuna, KoTOpbIi HE 3aMeLLeH N 3ameLleH 1, 2
Unn 3 3amecTUTensaMu, BbIGpaHHbIMK 13 ranorena, -OR'™, -NR'R"" n -CN;
nnm R* coeanten ¢ R* ¢ o6pasoBaHmem, BMECTE C aTOMamu, K KOTOPbIM
OHM MPUCOEAUHEHBbI, 5-B-YNEeHHOW TreTepPOLUUKNUYECKON T[pynnbl, CoAepKallen no
MEHbLUE Mepe OAWH HaCbILLEHHbIi aToM yrrepoga B KosfbLe, NMpu 3TOM YKasdaHHas
reTepoLVKIMYeckas rpynna He 3amelleHa wnu 3amelleHa 1 unu 2 3amecTuTensivu,
BbIGpaHHbIMM 13 HesamelleHHoro Cq-C,ankuna, ranorexa, -OR'®, -NR'°R"" u -CN;
unn R® coegmHen ¢ R™, ecnu oH npucyTcTByeT, ¢ 0BpasoBaHueM,
BMECTE C aToMaMW, K KOTOPbIM OHW MPUCOEAUHEHbI, 5-6-UNEHHO reTepoLMKNNYECKOi
rpynnbl, cogepKallen no MeHbLUEN MEPE OAMH HACLILEHHbIA aToOM yriepoa B Konbue,
NPy 3TOM YyKasaHHas reTepouuKnnyeckas rpynna He sameLleHa unv 3amellerHa 1 unm 2
3amecTuTensmMu, BbiBpaHHbIMK U3 HesamellyeHHoro C.-C,ankuna, ranoreHa, -OR'®,
-NR'R" n -CN;
R™, ecnu oH npucytctByeT, BbibpaH n3 H, -CN u C;-Csankuna, KoTopbli He
3amelleH unu 3amelled 1, 2 unu 3 samecTuTensamu, BeiIGpaHHbLIMKM 13 ranoreHa, -OR™,
-NR'R"" 1 -CN;
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unn R™ coeannen ¢ R* ¢ ob6pasoBaHnem, BMecTe C aToMamu, K KOTOPbIM

OHM MPUCOEAUHEHbI, 5-6-UNEeHHOW TreTepoOLUUKNUYECKON T[pynnbl, CoaepXKallen no
MEHbLUEN Mepe OAWH HaCbIWEHHbI aToM yrnepoja B Kombue, Mpu 3TOM yKasaHHas
reTepoyuknuyeckas rpynna He 3amelyeHa unu samewjeHa 1 nnu 2 3amecTutensmu,
BbIGpaHHbLIMM U3 HesamelleHHoro Cq-C,ankuna, ranorexa, -OR'®, -NR'R"" n -CN;

kaxabii R'°, R", R'?, R™ un R HesaBucumo npeacrasnsier coboit H unu metun;

kaxabll R' HeszaBucuMO npepcTaBnsieT coboit 3amelleHHblit Cq-C ankmn unu
HesameLleHHbI C,-C,ankun, npu 3toMm, ecn R'® npeactasnser coboil 3ameLLeHHyto
ankunbHy rpynny, TO AaHHas ankunbHas rpynna 3ameweHa 1, 2 wim 3
3aMecTUTeNsMU, He3aBUCUMO BblBpaHHbIMK 13 ranoreHa, CN, OR' n -NR'™R™.

36. Komnosnums, komOuHauusa unm coeguHeHne, aHTubmnoTuK unm nHrmbntop
MeTanno-p-nakramasbel AN NPUMEHEHMs No acnekty 35, rae uHrmbutop metanno-pB-
naktamasbl npeacrasnset cobon coeguHeHme hopmynbl (A) unu ero apmauleBTUHECKU
npvemMnemyto Conb, rae

R' npeacrtasnset coboi H;

® BblOpaH U3 heHuna, UMKnorekcaHa, nunepuanHa, nupugasvHa, nupuauHa u

THasona;
m paBHO 1 unun 2;
kaxabin R* HezaBMcMMO BbIGpaH 13:
ranoreHa, CN, OH, -C(O)NR'RY, -NR'R%, npu atom kaxabii u3 R n R®
He3aBuCMMO npegcTasnseT cobon H nnn metnn; n
rpynn Ciankmn, O(Ci.ankun), S(Ci.ankmn), SO(Ci.ankun), kaxgas wus
KOTOPbIX BO3MOXHO MOXET ObITb 3ameLleHa 1, 2 unu 3 3amectutensmm,
BbIOpaHHbIMK 13 ranoreHa, CN, OH;
n pasHo O;
Z* BbibpaH 13 -NR'°C(0)-, -C(O)NR™- n -NR"C(O)NR"'-;
LA npeacraenset cobon cBA3b wunu  BbiBpaH u3  CisankuneHa u
C,.sankeHunexa;
X" npeacrasnsieT coboii CBSA3b;
p pasHo O; unu p pasHo 1, a R™ npeacTtasnseT coboii H;
R** npeacrtasnseT coboi H;
R* BbiBpaH 13 H, -CN un C;-C,ankuna, KoTopbIi He 3aMeLLeH UK 3ameLleH 1, 2
unu 3 ranoreHoBbIMU 3amectutensmu u/unu ogHum -NR'°R'" samecturenem H;

R®* npeacrtasnseT coboit H.
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37. Komnosnums, komOuHauusa unm coeguHeHne, aHTubmnoTrk unm nHrmbntop
MeTanno-p-nakramasbl 418 NPUMEHEHNS N0 OgHOMY 13 acnekToB 34-36, rae MHrmbuTop
mMeTanno-B-nakramasbl BbIopaH us:

5-[[4-[(2-ryaHnanHoayeTun)ammHo]-3-
(TpudbTOopMETOKCU)PEeHUN]CYNbMOHUNAMUHO]TMa3oN-4-kapbOHOBOW KNCIOTbI;

5-[[3-dpTop-4-[[(2-
ryaHuauHoaudetun)amuHolmeTtmn]dpeHnn]cynsdoHmnammHo]Tnason-4-kapboHOBON
KMCNOTbI;

5-[[3-dbTOpP-4-(ryaHuamHomeTnn)peHmn]cynsdoHMnamMmmHo]Tnason-4-kapb oHOBON
KMCMOTbI;

5-[[3-cbTOp-4-(2-
ryaHuanHo3TUncynbdaHnnkapboHunammHo)dpeHun]cynshoHunammHoltnason-4-
kapOOHOBOW KNCINOTBI;

5-[[4-[2-[(2-aMNHO-2-NMUHO-3TUI) aMUHO]-2-OKCO-3TUN]-3-PTOP-
heHun]cynbpoHnnammnHolTnason-4-kapboHOBOW KUCMOTI;

5-[[3-kapbamonn-4-[(2-
ryaHuauHoaueTun)ammHo]deHnn]cynbpoHnnamMmmHo]tmason-4-kapb OHOBOW KNCIOThI,

5-[[3-ynaHo-4-[(2-ryaHugmHoaleTnn)aMmmHo]peHunn]cynboHmnnaMmmHo]Tnason-4-
kapbOHOBOW KNCMOTbI;

5-[[3-dpTOp-4-(2-ryaHnanHoaTokcnkapb oHmnammHo)oerHmn]-
CyNbGOHUNAMUHO]TNa30n-4-kapOOHOBOW KUCMOTbI;

5-[(4-ryaHunaunHoeHnn)cynboHnnammHo]tmason-4-kapbOHOBOW KMCMNOTbI;

5-[[4-[2-(2-kapbammmnaonnrnapasmnHo)-2-okco-aTunl-3-bTop-
heHun]cynbdoHunammHolrnason-4-kapOboHOBOW KUCMOTbI;
5-[[3-xnop-4-[(2-ryaHnaunHoaueTun)ammHo]deHnn]cynbOHUNaMnHo | Tnason-4-
kapOOHOBOW KNCMNOTbI;
5-[[4-[(2-ryanngmHoaueTmn)ammHo]-3-MeToKCU-heHnn]cynbhoHMNaMmMHOTUasorn-
4-kapOOHOBOW KNCMOTBI;
5-[[4-[[2-(2-kapbammmpngonnrugpasnHo)aleTmn]ammHol-3-hTop-
heHun]cynboHnnammnHoltnason-4-kapboHOBON KUCMOTI;
5-[[4-[[(2E)-2-(kapbamnummngonnrngpasoHo)auetun]ammHol-3-dTop-
heHun]cynbgoHnnammnHolTnason-4-kapboHOBON KUCMOTI;
5-[[4-[[2-(4,5-gurngpo-1H-umngason-2-mnammHo)avetmnjammHol-3,5-audtop-

heHun]cynbgoHnnammnHolTnason-4-kapboHOBON KUCMOTI;
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5-[[6-[(2-ryaHngmHoaueTmn)ammHolnnpuaasnH-3-unjcynboHnnaMmmHolTnason-4-
kapbOHOBOW KNCMOTbI;
5-[[4-[(2-amUHO-2-UMMHO-3TMN)KapbamonnammHol-3-Top-
dheHnn]cynboHmnammHolTnason-4-kapboHOBOW KNCNOThI;
5-[[3,5-gnptop-4-
(ryaHnamHokapbamonnammHo)peHmn]cynbOoHnamMmmHo]Tuason-4-kapboHOBOW KNCNOTbI;
5-[[4-[(3-amUHO-3-MMMHO-NponaHoun)ammHol-3,5-andtop-
heHun]cynboHunammHolrnason-4-kapOboHOBON KUCMOTbI;
5-[[4-[[3-(aumeTnnammnHo)-3-MMUHO-NponaHonn]aMmmHo]-3-pTop-
heHun]cynbpoHunammnHoltnason-4-kapOboHOBON KUCMOTbI;
5-[[3-hTOp-4-[(2-ryaHnanHookcnaueTun)ammHoldheHunn]-
cynboHnnaMmmHoltnason-4-kapboHOBOW KUCNOTb;
5-[[3-hTOp-4-[[3-MMUHO-3-(MeTMNaMMNHO) NponaHoun]ammHo]peHunn]-
cynbhoHnnaMmmHoltnason-4-kapboHOBOW KUCMNOTbI;
5-[[4-[3-(4,5-purngpo-1H-ummngason-2-nn)nponaHonnammHol-3-pTop-
heHun]cynbpoHunammnHolTnason-4-kapboHOBON KUCMOTI;
5-[[2-[(2-ryaHngmHoaueTmn)aMmmHo]TNnason-5-unjcynspoHnnammHolTnason-4-
kapbOHOBOW KNCMNOTbI;
5-[[4-[[2-[(N-ynaHokapbamummgonn)ammHolayeTmn]ammHol-3-hTop-
heHun]cynbgoHnnammnHolTnason-4-kapboHOBOW KUCMOTbI;
5-[[3-cpTOp-4-(ryaHmagmHokapbamomnammHo)peHmn]cynbPoHnnaMmmHotnason-4-
kapOOHOBOW KUCNOTbI;
5-[[3-dbTOp-4-[[2-(MOP P ONUH-4-KapBOKCUMMNLOUNAaMNHO)aLe TN |aMUHO]-
heHun]cynbdoHunammHoltnason-4-kapOboHOBON KUCMOTbI;
5-[[4-[(3-aMUHO-3-MMNHO-2-MEeTUN-NponaHonn)amMmmHo]-3-pTop-
heHun]cynbdoHunammnHolTnason-4-kapOboHOBON KUCMOTI;
5-[[4-[[2-(4,5-gurngpo-1H-umngason-2-nn)ayetmnjammHol-3-dpTop-
heHun]cynbpoHunammnHoltnason-4-kapboHOBON KUCMOTI;
5-[[4-(kapbamumungounkapbamomnnammHo)-3-hTop-
heHun]cynboHnnaMmmHolTnason-4-kapboHOBON KUCMOTI;
5-[[4-[[(2R)-2-ryaHmnauHonponaHoun]ammHo]oeHun]cynboOoHUNamMmmHo]Tnason-4-
kapOOHOBOW KNCIOTBI;
5-[[3,5-andTop-4-[(2-

ryaHmauHoaueTtun)ammHo]deHnn]cynbpoHnnamMmmHo]Tmason-4-kapb OHOBOW KNCIOThI,
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5-[[4-[(4-amnHO-4-nMnHO-ByTaHomn)amnHol-3-pTop-
heHun]cynboHnnammHolTnason-4-kapboHOBOW KUCMOTbI;

5-[[4-[[2-(4,5-gurnapo-1H-umngason-2-nnammHo)aueTmun]ammHol-2,5-audrop-
dheHnn]cynboHMnammHo]Tnason-4-kapboHOBOW KNCNOThI;

5-[[2,5-andTOp-4-[(2-
ryaHuauHoaudeTtun)ammHo]deHnn]cynbpoHnnammHo]tmason-4-kapb OHOBOW KNCIOThI,

5-[[3-dbTOp-4-[[2-[(N-MeTunkapbammmmaonn)ammHolaueTun]jammHol-
heHun]cynbdoHunammHoltnason-4-kapoboHOBON KUCMOTbI;

5-[[3-pTOp-4-[[2-(2-UMNHONMMAA30NNANH-1-
un)aueTtun]ammuHo]dpeHnn]cynboHMNaMUHO]TUa3on-4-kapBboHOBOWM KNCTOTbI;

5-[[4-[[2-[kapbamummgonn(mMeTun)ammHolaueTmn]ammHol-3-Top-
heHun]cynbpoHunammnHoltnason-4-kapboHOBON KUCMOTI;

5-[[4-[[2-[[N-(2-amnHO3TUN)Kapbammmng ounlammHolageTun]ammHol-3-ptop-
heHun]cynbpoHunammnHolTnason-4-kapboHOBON KUCMOTI;

5-[[5-hTOp-6-[(2-ryaHnanHoaueTun)amumHo]-3-
nupuaun]cyneoHunaMmmHoltnason-4-kapboHOBOW KUCNOTbI;

5-[[3-hTOp-4-(3-ryaHngmHonponaHounamMmmHo)peHmnn]cynboOHMNaMmnHo ] Tmasorn-
4-kapOOHOBOW KNCMNOTBI;

5-[[4-[(3-aMUHO-3-nMMHO-NIponaHounT)aMmnHo]-3-pTop-
heHun]cynboHnnammHolTnason-4-kapboHOBON KUCMOTbI;

5-[[3,5-gndpTop-4-
(ryaHmamHokapbamonnammHo)peHnn]cynbPoHMNamMmmMHoTnason-4-kapOoHOBOW KNCMNOTbI;

5-[[3-hTOp-4-[(2-ryaHnanHoaueTnn)ammHo]dbeHun]cynb@OoHnNaMmnHo| Tnason-4-
kKapOOHOBOW KNCIOTbI; U

5-[[4-[(2-ryaHugmHoaueTmn)ammHo]peHunn]cynboHnnammHoltnason-4-
kapOOHOBOW KNCMNOTbI;

5-6eHsoncynbdoHamuao-1,3-tnason-4-kapboHOBOM KUCNOTbI;

5-{[(3,5-aunxnopdeHun)metmn]cynscdoHamnao}-1,3-tnason-4-kapboHoBON
KMCNOTbI;

5-(2,4,6-TpumeTundeHnncynsPoHaMmMa0)Tnason-4-kapboHOBOM KUCMOThI;

5-{[3-(TpudbTopmeTun)deHunn]cynsthoHammgo}-1,3-Tnason-4-kapboHoBOM
KUCMOTbI;

5-(deHunmeTuncynboHammna o)Tnason-4-kapboHOBOW KNCIOTbI;

5-(3-meTokcndeHuncynboHamma0)Tmason-4-kapboHOBOW KUCHOTHI;

5-(2-heHnnatmncynsoHammao)Tnason-4-kapboHOBOM KNCMNOTI;
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5-(Tnodhen-2-cynbpoHammna o) Tnason-4-kapboHOBOW KNCIOThI;
5-(4,5-pnxnoptnodeH-2-cynboHammniao)Tnason-4-kapboHOBOM KACMNOTI;
5-(2,5-guxnoptunodeH-3-cynsoHammniao)Tnason-4-kapboHOBOM KACMNOTI;
5-(2-(TpncbTopmeTun)dpeHnncynbhoHammnio)Tnason-4-kapboHOBOW KNCMNOThI,
5-(4-(TpncbTopmeTunn)dpeHnncynbhoHammnio)Tnason-4-kapboHOBOW KNCNOThI,
5-(2-xnop-5-(TpudTopMmeTrn)heHuncynsoHamma o) Tnason-4-kapb oHOBON
KMCMOTbI;
5-(3,5-6uc(tpudpTopmeTtun)peHnncynbpoHammao)Tnason-4-kapboHoBON
KMCMOTbI;
5-({[2-(TpudbTopmeTUn)peHnn]meTmn}cynbhoHammao)-1,3-Tnason-4-kapb OHOBON
KMCMOTbI;
5-{[(2-meTuncheHnn)metun]cynsthoHammgo}-1,3-Tnason-4-kapboHOBOW KUCMOThI;
5-((2-HuTpodeHun)MeTmncynbdoHaMmmna0)Tnason-4-kapboHOBOM KACNOThI;
5-{[(2-6pomdeHun)meTun]cynsthoHammgo}-1,3-Tnason-4-kapboHOBON KUCMOThI;
5-(5-xnopTrnodeH-2-cynbthoHamma,0)Trnason-4-kapb OHOBOW KMCHOThI,
5-(5-heHnnTuoeH-2-cynshoHammnao)tnason-4-kapboHOBOM KUCMNOTbI;
5-(Tnodhen-3-cynbpoHammna o) Tmason-4-kapboHOBOW KNCIOThI;
5-(2,5-gumeTnntunodeH-3-cynsoHammnao) Tnason-4-kapboHOBOM KACNOTbI;
5-([1,1'-6uhenun]-2-nncyneoHammao)Tnason-4-kapboHOBOM KACNOTI;
5-((2-ammnHopeHnn) meTuUncynboHammao)Tnason-4-kapb OHOBOW KNCMOThI,
5-((2-ayeTamungodeHun)metTnncynbpoHammao)Tnason-4-kapOoHOBOW KNCMOTbI;
5-((2-6eH3ammngodeHnn)MeTnnCynboHammngo)Tnason-4-kapboHOBOW KNCMNOTbI;
(E)-5-((2-cTnpundennn)metuncynbhoHammao) Tnason-4-kapboHOBOW KUCNOTbI;
(E)-5-((2-(3-(gumeTmnammHo)-3-okconpon-1-eH-1-
un)dpeHnn)meTuncynboHamMua0)Tmason-4-kapboHOBOW KMCMOThI;
5-([1,1'-6ucheHun]-2-nnmeTuncynbhoHammgo)Tmason-4-kapboHOBOW KUCMOThI;
5-((2-(TpudpTopmeTokcu)peHnn)meTuncynspoHamuao)Tnason-4-kapboHOBON
KMCNOTbI;
5-((3-(TpudpTopmeTun)heHnn)MeTuncynshoHamna,0) TMason-4-kapb oHOBON
KUCMOTbI;
5-((3-6pomheHnn)MeTUNCYNbhOHaMML,0)TMa3on-4-kapOboHOBOW KUCHOTHI,
5-((3-unaHodeHnn) meTnncynsoHammua o)Tnason-4-kapboHOBOW KNCMNOTLI;
5-((2-xnopdeHun)MeTuncynbhoHamma,0)Tnason-4-kapb OHOBOW KMCHOTLI,

5-(4-HuTpodheHnncynbdoHamngo)Tnason-4-kapboHOBOMN KNCMNOTI;
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5-({5-[5-(TpudpTopmeTun)-1,2-okcason-3-unjtnoden-2-unicynboHammao)-1,3-
Tnason-4-kapboHOBOW KNCMOTI;
5-(1-6eH3oTuoeH-2-cynsoHammnao)-1,3-tnason-4-kapboHOBOW KNCIOTbI;
5-[(5-meTnnTrnodeH-2-nn)cynbtoHammiol-1,3-tnason-4-kapbOHOBOW KNCMNOTbI;
5-[(5-6pomTroeH-2-un)cynboHammniol-1,3-Tnason-4-kapbOHOBOM KUCTOTbI;
5-(1-6eH3oTroeH-3-cynsdoHammnao)-1,3-Tmaszon-4-kapboHOBOW KUCTOTbI;
5-[(4-6pom-2,5-auxnopTnodeH-3-nn)cynbhoHammaol-1,3-Tnason-4-kapboHOBOM
KMCNOTbI;
5-({[(2-xnopdeHnn)meTun]cynbdamounntammHo)-1,3-tnason-4-kapboHOBON
KMCMOTbI;
5-[({[3-(TpudTOopMmeTUn)dbeHnnImeTun}cynedamonn)ammiol-1,3-tnason-4-
kapOOHOBOW KNCMNOTBI;
5-[(3-6pomTrodeH-2-nn)cynbhoHammaol-1,3-tnason-4-kapboHOBOWN KACTOTBI;
5-{[(2-noadeHnn)metun]cynopoHammao}-1,3-tnason-4-kapbOHOBON KUCNOTHI,
5-{[4-peHnn-5-(TpnpTopmeTnn)TnoceH-3-unjcyneoHammao}-1,3-tnason-4-
kap&OHOBOW KNCIOTbI;
5-{[(2,3-anxnopdeHun)meTmn]cynscdoHamnio}-1,3-tnason-4-kapboHoBoun
KMCMOTbI;
5-{[(3,4-aunxnopdeHun)metmn]cynscdoHamnao}-1,3-tnason-4-kapboHosoun
KNCMOTbI;
5-6eH3uncynbhoHamngo-2-metnn-1,3-tnason-4-kapOOHOBOW KUCTOTbI;
2-meTnn-5-(XMHonuH-8-cynboHammngo)-1,3-tnason-4-kapboHOBOW KNCNOThI,
5-6ensoncynbdoHamuao-2-metun-1,3-tnason-4-kapOoHOBOW KUCMOThI;
5-{[(3,5-guxnopdenun)metun]cynopoHammnao}-2-meTtun-1,3-tnason-4-
kapOOHOBOW KNCMNOTbI;
5-[(2-xnopdenun)cynbhoHamua o]-2-meTtun-1,3-tnason-4-kapboHOBON KUCMOThI;
2-meTnn-5-[(2,4,6-TpumeTtundenmn)cynbdpoHammaol-1,3-tnason-4-kapboHOBON
KMCNOTbI;
5-[(2,5-anxnoptuodeH-3-un)cynsdoHammngol-2-metun-1,3-tnason-4-kapboHoBON
KUCMOTbI;
5-{[(2-6pomteHnn)meTuUn]cynehoHammgo}-2-metnn-1,3-tnason-4-kapboHOBON
KUCMOTbI;
5-6ensoncynbdoHammnao-2-penmn-1,3-tnason-4-kapboHOBOWN KNCTOTLI;
5-6ensoncynbdoHammngo-2-31un-1,3-tnason-4-kapboHOBOM KUCNOTbI;

5-[(1-penHnnaTmn)cynbhoHammaol-1,3-tnason-4-kapboHOBOW KNCMNOTbI;
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5-{[6-(TpncTOopMmeTUN)NMpUAMH-3-unjcynbpoHamnio}-1,3-tnason-4-kapboHoBON
KMCMOTbI;
5-[(2-cpeHokcnaTmn)cynbpoHammnaol-1,3-tnason-4-kapboHOBOW KUCNOTbI;
5-{[2-(1,3-anokco-2,3-aurnapo-1H-nsonHgon-2-nn)stunjcynsoHammao}-1,3-
Tnason-4-kapboHOBOW KNCMOTbI;
5-{[2-(2-xnopdheHnn)aTun]cynbdpoHammao}-1,3-tnaszon-4-kapOboOHOBOW KUCNOThI,
5-({1-[5-(TpudptopmeTun)nupuant-2-unl- 1H-nupason-4-unicynshoHammao)-1,3-
Tnason-4-kapboHOBOW KNCMNOTI;
5-[(2-xnopdenun)cynbdoHamuaol-1,3-tnason-4-kapboHOBOW KACNOTbI;
5-(nupuauH-3-cynbdoHammg0)-1,3-tnason-4-kapboHOBOW KACNOTI;
5-[(2,6-anxnopdernn)cynstoHammgol-1,3-Tnaszon-4-kapboHOBOWN KNCIOTbI;
5-(umknorekcnnmeTun)cynboHammnao-1,3-tnason-4-kapboHOBOM KACMNOThI;
5-[(4-meTnn-3,4-gurnapo-2H-1,4-6eHsokcasunH-7-un)cynspoHammnaol-1,3-tmason-
4-kapOOHOBOW KNCMOTBI;
5-[(1-cpeHnnnponun)cynedoHammgol-1,3-tnason-4-kapboHOBOWM KNCTOTbI,
5-{[2-(4-meTokcnbeHmn)atun]cynbpoHammnao}-1,3-tnason-4-kapboHoBON
KMCMOTbI;
5-({2-[3-(TpudbTopmeTun)denmn]atunicynopoHammnao)-1,3-tnason-4-kapboHoBOM
KMCMOTbI;
5-{[2-(4-xnopdeHnn)aTun]cynbdpoHammao}-1,3-tnason-4-kapObOHOBOW KUCHOThI,
5-[(nunepuauh-1-cynbdoHmn)amumHol-1,3-Tnason-4-kapOOHOBOM KUCMOTbI;
5-[(peHmncynbdamomnn)amuHol-1,3-Tnason-4-kapOOHOBOW KUCTOTbI;
5-{[6eH3nn(meTnn)cynsthamonn]amumHo}-1,3-Tnason-4-kapboHOBOW KNCIOTbI;
5-[(4-ayeTammgodeHnn)cynboHamumaol-1,3-Tnason-4-kapOboHOBOM KUCNOTbI;
5-[(2-meTokcndeHun)cynboHammuaol-1,3-Tnason-4-kapOoHOBOW KUCMOTbI;
5-(1,2,3,4-teTparngpoHadptanun-1-cynbpoHammao)-1,3-tnason-4-kapboHOBON
KMCNOTbI;
5-[(5-meTun-1-dennn-1H-nnpason-4-un)cynehoHammnaol-1,3-tnason-4-
kapOOHOBOW KNCNOTBI;
5-(umknonponunmeTun)cynedoHamngo-1,3-Tnason-4-kapb OHOBOW KMCHOThI,
5-{[(2-meTokcudeHnn)metun]cynshoHammao}-1,3-tnason-4-kapboHOBON
KUCMOTbI;
5-{[2-(2-meTokcndbeHmn)aTun]cynbpoHammnao}-1,3-tnason-4-kapboHOBON

KNCNOThbl,
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5-{[2-(3-meTokcndenmn)atun]cynopoHammnao}-1,3-tnason-4-kapboHoson
KMCMOTbI;

5-{[2-(3-xnopdeHunn)atun]cynbdpoHammao}-1,3-tnason-4-kapObOHOBOW KUCHOThI,

5-[(2-meTaHcynbdoHMNdeHun)cynbgpoHammnaol-1,3-tnason-4-kapboHOBON
KNCMOTbI;

5-{[meTnn(cdeHnn)cynbdpamounn]ammuo}-1,3-tnason-4-kapOoHOBOM KUCNOTbI;

5-{[4-(mopdonun-4-un)heHnn]cynopoHammao}-1,3-tmazon-4-kapboHOBON
KMCNOTbI;

5-[(4-ynaHodeHunn)cynbsdoHamnaol-1,3-tmason-4-kapb OHOBOW KMCMOThI,

5-(nupuanH-2-cynbdoHammgo)-1,3-tnason-4-kapboHOBOW KACNOTI;

5-[(1-meTnn-1H-nmnaason-2-nn)cynethoHammgol-1,3-tnason-4-kapboHoBoON
KMCMOTbI;

5-[(B-meTokcMnupuanH-3-un)cyneoHammgol-1,3-tnason-4-kapboHoBoON
KUCNOTbI;

5-{[4-(1H-nnpason-1-un)dpeHun]cynopoHammao}-1,3-tnason-4-kapboHOBON

KNCNOThbl,

5-[(1-3Tnn-5-meTun-1H-nupason-4-nn)cynethoHammgol-1,3-tnason-4-kapboHoBOM

KMCMOTbI;

5-{[(2-xnopdeHnn)meTnn]cynbdoHamua o}-2-(TpudpTopmetun)-1,3-tnason-4-
kapbOHOBOW KNCMNOTbI;

5-{[(2-unaHodeHnn)meTmn]cynbpoHammao}-1,3-Tnason-4-kapbOHOBOW KUCIOTbI;

5-[(1-meTun-1H-nnpason-3-un)cynbdpoHammao]-1,3-tnason-4-kapboHOBON
KMCNOTbI;

5-[(1-meTnn-1H-nnpason-5-un)cynsdoHammaol-1,3-tmason-4-kapboHOBON
KMCMOTbI;

5-({1-[(6eH3unoken)kapboHun]nunepuamH-4-nnicynboHammgo)-1,3-tnason-4-
kapOOHOBOW KNCMNOTbI;

5-[(3-hbeHnnnponun)cynbtoHammgol-1,3-tnason-4-kapboHOBOW KNCTOTbI,

5-{[(2-xnoptheHun)meTmn]cynsthoHammg,o}-2-metnn-1,3-tnason-4-kapOoHOBON
KUCMOTbI;

5-(2,3-guruapo-1H-nHaeH-1-cynscoHamngo)-1,3-tnason-4-kapboHoBon
KUCMOTbI;

5-{[4-(1-meTunn-1H-nnpason-5-un)denun]cynsoHammnao}-1,3-tnason-4-

kap©OHOBOW KNCINOTbI;
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5-{[2-(1,2,3,4-TeTparngpoxXuHoONunH-1-nn)atmnjcynbdpoHammao}-1,3-tnason-4-
kapbOHOBOW KNCMOTbI;

5-{[2-(N-tpeHnnayeTamngo)atun]cynbpoHammao}-1,3-tnason-4-kapboHOBON
KNCMOTbI;

5-{[4-(3-okcomopdponnH-4-un)peHnn]cynbdoHamuao}-1,3-Tnason-4-kapboHOBON
KMCMOTbI;

5-{[4-(2-okco-1,3-okcaszonuaunH-3-un)eHnn]cynedoHammao}-1,3-tnason-4-
kapOOHOBOW KNCMNOTbI;

5-[(1,2-aumeTnn-1H-ummgason-4-un)cynspoHammnaol-1,3-tnason-4-kapOoHoBON
KMCMOTbI;

5-[(okcaH-4-nnmeTtun)cynbpoHammnaol-1,3-tnason-4-kapboHOBOM KUCNOThI;

5-[({1-[(BeH3unoken)kapboHun]nunepuanH-4-nnimetnn)cynsgoHammgol-1,3-
Tnason-4-kapboHOBOW KNCMOTI;

5-{[4-(2-okconnpponuauH-1-nn)peHun]cynspoHammao}-1,3-Tnason-4-
kapOOHOBOW KNCIOTBI;

5-({1-[6-(TpudpTopmeTun)nupuanH-3-unl- 1H-nupason-4-unicyneoHammao)-1,3-
Tnason-4-kapboHOBOW KNCMOTI;

5-{[4-(1,3-okcason-5-nn)denunn]cynsdoHammgo}-1,3-tnason-4-kapboHoBon
KMCMOTbI;

5-{[4-(1H-nunpason-4-un)dpeHun]cynopoHammao}-1,3-tnason-4-kapboHOBON
KNCMOTbI;

5-[(1-cbeHnn-1H-nupason-4-nn)cynsdoHamuiol-1,3-tnason-4-kapboHoBOM
KMCNOTbI;

5-{[4-(nunepuanH-4-nn)denmn]cynsdoHamngo}-1,3-tnason-4-kapboHoBON
KMCMOTbI;

5-[(4-nponaHamugochenun)cynbdoHammniaol-1,3-tnason-4-kapboHOBOW KUCNOThI;

5-{[4-(2-rmapokcmnayeTammnao)dherHnn]cynopoHammnao}-1,3-tmason-4-kapboHOBON
KMCNOTbI;

5-({4-[(meTnnkapbamoun)ammHo]deHun}cynbpoHammnao)-1,3-tmason-4-
kapOOHOBOW KNCINOTBI;

5-{[(2,4-punxnopdeHun)meTmn]cynsdoHamnio}-1,3-tnason-4-kapboHoBoON
KUCMOTbI;

5-{[(2-bTOoptheHun)meTmn]cynbdoHamngo}-1,3-tnason-4-kapboHOBOWN KUCMNOTI;

5-{[(2,3-andTopdenHmnn)metmn]cynopoHammnao}-1,3-tnason-4-kapboHoBoON

KNCNOThbl,
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5-{[4-(2-meToKCcMaueTamuao)perHnn]cynopoHammnao}-1,3-tnason-4-kapboHoBON
KMCMOTbI;

5-{[(2,5-aunxnopdeHun)meTtmn]cynscdoHamnio}-1,3-tnason-4-kapboHoBoun
KNCMOTbI;

5-{[(2,6-anxnopdenun)meTun]cynsdpoHammio}-1,3-tnason-4-kapOboHoBoOM
KMCMOTbI;

5-{[(2-xnop-6-thToptheHun)meTmun]cynsthoHammgo}-1,3-Tnason-4-kapboHoBOM
KMCNOTbI;

5-{[(2-xnop-4-bToptheHun)meTun]cynsthoHammgo}-1,3-Tnason-4-kapboHoBOM
KMCMOTbI;

5-({[2-xnop-5-(TpndpTopmeTun)penun]metTmnicynboHammnao)-1,3-tnason-4-
kapOOHOBOW KNCMNOTBI;

5-({4-[(anmeTunammHo)meTtun]dpeHmn}cynbhoHammao)-1,3-Tnason-4-kapb oHOBON
KUCNOTbI;

5-{[(2,3,5-TpnxnopteHnn)meTun]cynsdoHammao}-1,3-tnason-4-kapboHoBoON
KMCMOTbI;

5-{[(2,3-puxnop-6-cbTopdheHun)metTun]cynooHammnao}-1,3-tnason-4-
kapbOHOBOW KNCMNOTbI;

5-({[2,3-puxnop-6-(TpudTopmeTnn)peHunnmeTun}cynedoHammao)-1,3-tnason-4-
kapbOHOBOW KNCMNOTbI;

5-{[(4-6pom-2-xnopdeHnn)meTun]cynbpoHammnio}-1,3-tnason-4-kapboHOBON
KMCMOTbI;

5-({2-[meTtun(cdeHnn)amuHolatTunicynbdpoHammao)-1,3-tnason-4-kapboHOBON
KMCMOTbI;

5-{[(4-HnTpodeHun)meTmn]cynbcdoHamnao}-1,3-tnason-4-kapboHOBOW KNCMOTbI;

5-[6-(nunepugunn-1-un)nnpuaunH-3-uncynsdoHammgol-1,3-tnason-4-kapb oHOBON
KMCNOTbI;

5-[6-(MmeTMnamMuHo)NnpmauH-3-nncynosdoHammnaol-1,3-tnason-4-kapboHoBOM
KMCNOTbI;

5-[6-(4-meTuUnnunepasun-1-un)nnpuanH-3-mncynboHammnaol-1,3-tnason-4-
kapOOHOBOW KNCMNOTBI;

5-(6-ayetammaonnpngnt-3-uncynshoHammgo)-1,3-tnason-4-kapboHoBOM
KMCMOTbI;

5-{4-[(5-meTnn-1,2-okcason-3-nn)ammHo]peHuncynedoHammao}-1,3-tnason-4-

kapbOHOBOW KNCMNOTbI;
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5-(6-ammHonupuamnH-3-nncynsdoHamnio)-1,3-tnason-4-kapOboHOBOWN KUCMNOTbI;

5-[(6-xnop-2H-1,3-6eH30amokcon-5-un)metmncynsoHammgol-1,3-tnason-4-
kap®OHOBOW KNCMNOTbI;

5-{[(2-xnop-6-HutpotheHnn)metmnjcynodoHamuao}-1,3-tnason-4-kapboHOBON
KNCMOTbI;

5-(xnHonuH-6-cynboHamuao)-1,3-tmason-4-kapboHOBOW KNCTOTbI;

5-[(2,3-auruapounHaon-1-cynbdoHnn)ammHol-1,3-tnason-4-kapboHOBOW KNCNOTLI,

5-(4-meTaHcynbdoHnndernncynspoHammnao)-1,3-tmason-4-kapboHOBON
KMCMOTbI;

5-[3-(2-okco-1,3-okcaszonuanH-3-un)peHnncynooHammnaol-1,3-tnason-4-
kapOOHOBOW KNCMNOTBI;

5-[3-(2H-nupa3son-3-nn)heHuncynsthoHammaol-1,3-Tnason-4-kapboHoBON
KMCNOTbI;

5-[2-(nupunaunn-3-un)atuncynedoHammnaol-1,3-Tnason-4-kapOoHOBOW KUCMOThI;

5-[3-(3-okcomophonuH-4-mun)heHuncynethoHammaol-1,3-tnason-4-kapboHoBoOM
KMCMOTbI;

5-[3-(2-okconmpponngunH-1-unycheHnncynospoHammnaol-1,3-tnason-4-kapboHoBON
KMCMOTbI;

5-[6-(nnnepnaunH-4-nnammHo)NUPUAKNH-3-nncynbgoHamuaol-1,3-tnason-4-
kapbOHOBOW KNCMNOTbI;

5-(6-{[2-(aumMeTMNamMmmnHo)aTUnjammnHo}NMpPUAnH-3-nncynsoHammnao)-1,3-tnason-
4-kapbOHOBOW KUCNOTbI;

5-[(4-ayeTammgodeHmnn)metTuncynbdoHammuaol-1,3-Tnason-4-kapboHOBOM
KMCMOTbI;

5-[6-(nunepasnH-1-un)nnpuanH-3-uncynbgoHammaol-1,3-tnason-4-kapboHOBON
KMCMOTbI;

5-[6-(4-amuHonunepnaunH-1-un)nupuant-3-nncyneoHamuaol-1,3-tnason-4-
kapOOHOBOW KNCMNOTBI;

5-[6-(3-amuHonupponuamnH-1-un)nMpnamnH-3-uncyneoHammiol-1,3-tnason-4-
kapOOHOBOW KNCINOTBI;

5-[6-(nupponuaunH-1-nn)nupuamH-3-uncynsoHammnaol-1,3-tnason-4-kapb oHOBOW
KUCMOTbI;

5-[6-(3-amuHonunepnaunH-1-un)nupuant-3-mncyneoHamuaol-1,3-tnason-4-

kap©OHOBOW KNCINOTbI;
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5-[6-(1,4-pnasenan-1-un)nupuaunH-3-mncynbhoHamuaol-1,3-tnason-4-
kapbOHOBOW KNCMOTbI;
5-[4-(nupponunaunH-3-nnokcn)dpeHmncynedoHammgol-1,3-tnason-4-kapboHoBON
KUCNOThI,
5-[6-(3-amuHoaseTnguH-1-un)nnpnamnH-3-mncyneoHammgol-1,3-tnason-4-
kapOOHOBOW KNCMNOTbI;
5-[6-(nunepugunH-4-un)nnpuaunH-3-uncynsdoHammgol-1,3-tnason-4-kapb oHOBON
KMCNOThI,
5-[6-(1,2,3,6-TeTparnaponupuanH-4-nn)nnpnanH-3-uncynshoHammaol-1,3-
Tnason-4-kapboHOBOW KNCNOTI;
5-{6-[4-(2,2,2-TpudTOpaTMUN)NMnepasuH-1-nnjnupmnanH-3-uncynedoHammgol-1, 3-
Tnason-4-kapboHOBOW KACNOTI;
5-[1-(2-xnopdheHnn)3TMNCYNbOOHUNAMUHO]TUA30-4-kapBOHOBOW KNCTOThI;
5-[1-(2-xnoptheHnn)3TMNCYNbOOHNNAMUHO]TUA30n-4-kapBOHOBOW KNCTOThI;
5-(3-nupnagunmeTnncynbsoHMNaMUHO) Tas3on-4-kapboHOBOW KNCMNOTI;
5-(M30MHAONNH-5-UNMEeTUNCYNbMOOHMNAMUHO)TNA30M-4-KapOOHOBOW KUCIOTbI;
R-5-[[4-[1-(2-amnHO-2-peHun-aueTunn)-4-
nunepuaun]denHun]cynbhoHnnammHoltnason-4-kapboHoOBOM KUCNOTbI;
S-5-[[4-[1-(2-amuHO-2-peHnn-ayeTun)-4-
nunepunaun]dpeHun]cynbhoHnnammHolTnason-4-kapboHOBOW KUCNOTbI;
5-[[4-[(2-amunHoayeTun)ammnHo]dpeHunlcynboHnnamMmmHotnason-4-kapboHoOBOM
KUCNOThI,
5-[(4-aueTammgo0-3-pTop-dheHunn)cynbhoHnnaMmmHo]TMason-4-kapboHOBON
KMCNOThI,
5-[[4-[(2-rnapokcn-2-meTun-nponaHonn)ammHo]dpeHnn]cynsoHnNnamMmmHo]Tmason-
4-kapOOHOBOW KNCMOTBI;
5-[[4-[(2-rnapokcn-2-heHun-audeTun)ammHo]deHnn]cynbOHNNaMUHO ] Tason-4-
kapOOHOBOW KNCMNOTBI;
5-[[4-[(2-rnapokecn-3-heHunn-
nponaHoun)amMmuHoldperHnn]cynbpoHnnaMmmHo]Tmason-4-kapOboHOBOW KUCMOThI,
5-[[2-(2-rnapoKCMaTUNaM1UHO) MMPUMUANH-5-1N]cynbOoHNaMnHo Tuason-4-
kapOOHOBOW KNCIOTBI;
5-[(2-meTnnupmMnaunH-5-mun)cynboHnnammHoltnason-4-kapboHOBOM KUCHOTHI;
5-[[2-(4-nnpnagnn)nnpmmmnaunH-5-mnjcyneoHMnamMmmHoTnason-4-kapb oHoBOM

KNCNOThbl,
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5-[(6-meTnn-3-nnpngnn)cynbOoHMNaMUHO ] TUa30n-4-kapboHOBOW KNCIOTbI;
5-[(2-xnop-3-HNUTPO-heHUN)METUNCY N OHUNAMUHO]TUA30N-4-kapboHOBOM
KUCNOThI,

1 UX hapmaLeBTUYECKN NPUEMIIEMBIX CONEN.

KpaTtkoe onncaHme curyp

Ha ®ur. 1 nokasaHbl ganHble no MIC (ot anrn. minimal inhibiting concentration -
MUHUManbHas WHIMOMpyoLWas KoHUeHTpauus) (onucaHHble B pasgene [lpumepsl),
AEMOHCTPUPYIOLME aKTUBHOCTb PasfiMyHbIX UHIMOUTOPOB B OTHOLLEHUW ABYX NaHeEnewn
(@Qur. 1A un 1B) knuHmyeckux wrammoB OXA-NONOXNUTENbHBIX 3HTepobakTepun,
PE3NCTEHTHbIX K BeTa-naktamHbiM aHTUONOTMKaM, TakuMm Kak MeporneHem, uedenum u
yedtasngmm. [LaHHble nokasaHbl ana (1) meponeHema B KavecTBe MOHOTepanum
(“MEM”, oT aHrn. meropenem), (2) knuHu4eckon komOmnHaunm nHrmbutopa VNRX-5133 n
aHTnbnortmka uedenuma (“CEF(cefepime)/VNRX?); (3) «knuHunyeckon komOBuHauum
nHrnbutopa asmbakrama wu aHTMOMoTMKa uedpTasmauma (“CAZ/AVI”, ot aHrn.
ceftazidime/avibactam); u (4) coegunHeHna npumepa 10 n aHTUBMOTUKA MeponeHema
(*MEM + coepuHeHune npumepa 107).

Ha ®ur. 2 nokasaHbl gaHHble no MIC (onucaHHble B pasgene [pumepsl),
AEMOHCTPUPYIOLLME aKTMBHOCTb PasfUYHbIX WMHMMOUTOPOB B OTHOLUEHUM NaHenu
KNMUHUYECKNX LUTAaMMOB NOMOXUTENBHBLIX NO kapbaneHemase ns Klebsiella pneumoniae
(KPC, ot aHrn. Klebsiella pneumoniae carbapenemase) aHTepobakTepuit, pe3avCTEHTHbIX
kK 6eTa-naktamHbIM aHTUOMOTMKaM, TakKUM Kak MeponeHem, uedenum n yedprasngum.
[aHHble nokasaHbl ana (1) meponeHema B kadectBe MoHoTepanun (“MEM”), (2)
KNUHUYeckon kombuHauyum wuHruomTopa VNRX-5133 un  aHTuUbuoTMKa uUedennma
(“CEF/VNRX”); (3) knuHunuyeckon kombuHayum uHrnbutopa asmbaktama n aHTMbmoTuka
uedprasmamma (“CAZ/AVI”); n (4) coeamHerHns npumepa 10 n aHTubmnoTtmka meponeHema
(*MEM + coepuHeHune npumepa 107).

Ha ®wur. 3 nokasaHbl gaHHbie no MIC (onucaHHble B pasgene [pumepsl),
AEMOHCTPUPYIOLLME aKTUBHOCTb PasnU4YHbIX MHIMOUTOPOB B OTHOLWEHUU Acinetobacter
baumannii. JaHHble nokasaHbl a4na (1) MeponeHema B Kadectse MoHoTepanun (“MEM”),
(2) knuHM4eckon kombBuHaumm wuHrnbutopa VNRX-5133 u aHtMbmotmka uedenmma
(“CEF/VNRX?); (3) knuHmnuyeckon kombuHauum uHrmbutopa asmbakrtama n aHTMbmoTuka
uedprasmamma (“CAZ/AVI”); n (4) coeamHerHns npumepa 10 n aHtubrnoTtmka meponeHema

(*MEM + coepuHeHune npumepa 107).
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Ha ®ur. 4 nokasaHbl ckareporpammbl, AEMOHCTpUpylOMe OakTepuanbHyo
Harpysky (4vmcno konoHueobpasywwmx eaunHuny (KOE)/r) B TkaHum 6eapa Mbilwun nocne
nHpuymposanusa (A) KPC-nonoxutensHeiM wtammom K. pneumoniae NR-48977; (B)
OXA-nonoxuteneHbiM  Wwtammom K. pneumoniae  AC00783; wunun (C) OXA-
NONMOXUTENbHbIM LWUTaMMoM A. baumannii AC00445; B kaxkaom crny4dae yepes 9 4acos; u
00paboTKy MEPONEHEMOM B Ka4ecTBe MOHOTEpPanMM Unn B KOMOUHaLMK C COEAUHEHNEM
npumepa 10, kak ykasaHo no ocu X. CpeagHee reomeTpuyeckoe 3HayeHue Ans
fOakTepuanbHON Harpysku ans kaxgoro crnocoba ob6paboTkm ykasaHO ropM3OHTanbHOW
NMONIoCoN, a yMeHbLUEHWe BakTepuanbHON Harpy3ku B TkaHn 6eapa (B 10g1o) B CpaBHEHUN
C MEpOneHeMOM B KayecTBe MOHOTepanuM ykasaHo B ckobkax. CtaTtucTtunyeckyto
3HAYMMOCTb OMPEAEnAT B CPaBHEHUM MEPOMNEHEMOM B KayecTBe MOHOTepanuu
(**p<0,01; ***p<0,001).

MoppobHoe onncaHne n3obpetTeHns

OnpegenexHns

Kak ncnonb3osaHo B gaHHOM onucaHun, C-CeankunbHas rpynna npegcraBnseT
cobON NUHEWHYIO NN PAa3BETBIEHHYK anKUNbHYO rpynny, cogepxawyw ot 1 go 6
atomoB yrnepoaa. C-CjankmnbHaa rpynna npeacraenser cobov NUHEWHYID unn
PasBETBMNEHHYIO arnkunbHYIO rpynny, cogepxawyww oT 1 Ao 4 atomoB yrnepoaga.
Cq-ChankunbHag rpynna vacto npegcrtasnsgetr cobon Ci-CiankvnbHyto rpynny wnm
Co-Cqankunbhyro rpynny. MNpumepbl Cq-CsankunbHbIX rpynn BKMAIOYAIOT METUM, 3TuUM,
H-nponun, wusonponun, H-6ytun, un3obytun, emop-6ytun- u  mpem-6ytmn. Ci-
CoankunbHas rpynna npeacrasnsietr cobon metun wnum 3Tun, obblMHO MeTun. Bo
n3bexaHne HEACHOCTW, €Cnu NPUCYTCTBYIOT ABE ankunbHble Tpynnbl, TO AaHHble
ankunbHble rpynnbl MOryT ObITb O4MHAKOBLIMW UM PasHbIMMU.

Kak wcnonb3oBaHo B gaHHom onucaHuu, Cy-CrankmneHoBas rpynna
npeacraBnseT CoOON He3aMELLEHHYID WUNKU 3aMeLLeHHY0 OUAEeHTaTHY TpynnUpPOBKY,
MONYYEHHYIO B pesyrnbTaTe yaaneHusa AByx atomos Bogopoaa ns Cq-Crankana. 3tn asa
aToma Bogopoaa MoryT ObiTb yaaneHbl Yy OAHOIO U TOro e aroma yriepoga wunu y
pasHbix atomoB yrnepoaa. Cs-CrankuneHoBas rpynna npeacraBsnaeT cobo MeTuneH
WNN 3TUNEH, OObIYHO METUNMEH.

Kak wmcnonb3oBaHO B gaHHOM onucaHun, Ci,ankokcn npeacraBnsetr cobown
Ci4@nKknnbHyO Tpynny, KoTopasi onpejeneHa Bbile, MPUCOEAVHEHHYIO K aTtomy

Kucrnopoga.
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Kak wcnonb3oBaHo B gaHHom onucaHuu, C,-CsankeHunbHas  rpynna
npeacraenset CobOON NMHEMHYIO WM PasBETBIIEHHYKD  anKeHWNbHY  rpynny,
coaepalyyto ot 2 40 4 aTOMOB Yrnepoaa U UMEIOLLYIO OgHY unn Gonee yem OfHy,
Hanpumep oaHy unun ase, 06blMHO OAHY, ABOWHYI CBA3b. OObIMHO C,-CiankeHunbHas
rpynna npeacrasnseTt cobon C,-CzankeHunbHyto rpynny. Mpumepsl C,-CiankeHnnbHbIX
rpynn BKMAKYAOT 3TeHun, nponeHun un OyteHun. C,-Cj,ankeHuneHoBas rpynna
npeacraBnseT CobON He3aMEeLLEHHYID WUNK 3ameLleHHYo BUAEeHTaTHY TPYnnUpPOBKY,
MONYYEHHYIO B pesyrnbTaTe yaaneHus gByx atomos Bogopoga ua C,-CsankeHa. ObblyHO
C,-CsankennnerHoson rpynnon sensietca Co-CiankeHuneHosas rpynna, Hanpumep,
3TEHWNEH, NPONEHUNEH UNN OYyTEHUNEH.

Kak wcnonb3oBaHo B gaHHom onucaHum, Co-CiankuHunbHas  rpynna
npeacraBnseT CcobOM NUMHEMHYIO UMM PAasBETBIEHHYK  aNKUHUIBHYIO  Tpynny,
coaepallyto oT 2 A0 4 aTOMOB YrNepoAa U UMEIOLLYIO OgHY unn Gonee 4yem OfHYy,
Hanpumep, OgHy unu ase, 06blMHO OAHY TPOMHYIO ¢BA3b. O6bIMHO C,-CankuHunbHas
rpynna npeacrasnset cobon Co-CiankMHUNbHYO rpynny, HanpumMmep, STUHWM, NPONUHUN
unm OyTUHUI.
C,-CsankuHnneHoBasa rpynna npeacrasnser cobon He3amMeLLeHHYI WU 3aMeLLeHHYIO
BuaeHTaTHYO TpynnvMpoBKY, MOMYYEHHYKD B pesynbTate YyaaneHuss AByX aToMOB
sogopoga u3 Cr-CsankmHa. O6bivuHO Cr-CiankvHuneHoson rpynnon sasnsetca Co-
CsanknHuneHoBas rpynna, Hanpumep, 3TUHUNEH, NPONMUHUNEH U BYTUHWIEH.

AnKunbHasi, ankuneHoBas, ankokCW, anKeHWnNbHasl, ankvHUNbHas  Wnu
ankvMHUNEeHoBas rpynna, Kak WCNoMnb30BaHO B [JAHHOM OMNWCaHUW, MOXET ObITb
He3aMeLLEHHOM Unn 3ameLleHHOW. Ecnn He ykasaHoO MHOe, 3aMeLleHHble ankunbHbIe,
ankuneHoBble, ankoKCW,  anKkeHUnbHble, anKeHUNEeHOBble,  ankKUHWIbHbIE UMK
ankMHUNEHoBbIE rpynnbl OObIYHO coaepKaT OAUH Unn 6onee Yem OauH, Hanpumep, 1, 2,
3 unun 4, KaKk Hanpumep OAWH, ABa WNW TPW, HaNpUMep, ABa WNU TPWU 3aMeCTUTENS.
MpesnoYTUTENBbHBIMM  3aMECTUTENSMU  SIBMSIIOTCA  aToMbl ranoreHa. [ae  ykasaHo,
ankunbHas rpynna Takke MoXeT ObiTb 3ameLleHa Og4HOW rpynnor Unmn AByms rpynnamm
R? kak onpeaeneHo B [JaHHOM onucaHun. Camu 3aMecTUTenu y 3ameLleHHON
anknnbHOW MMM ankoKCUrpynnbl OObIYHO HE 3aMeELLEHbl, ECNN HEe ykasaHo MHoe. Ecniu
NPUCYTCTBYIOT Oonee OfgHOro 3amecTuTens, TO OHW MOryT ObiTb OAWHAKOBbLIMW WA
pasHbIMU.

Kak nucnonb3oBaHoO B 4aHHOM OMucaHuM, ranoreH obblMHO npeacTtaBnseT cobon
xrop, ¢Top, 6pOM UnNu Noa N NPeanodYTUTENBHO NpeacTasnsieT cobon xnop, 6pom unm

dTOp, 0cobeHHO xnop unu ¢Top, B camom ocobom cnyyae, dtop. Ecnm rpynna wnu



10

15

20

25

30

27

rpynnMpoBka 3amelyeHa OAHUMM UMW  HEeCKONbKUMKM  atoMamu  ranoreHa, To
NPeanoYTUTENbHO OHa HEeCeT OAWH, JABa, TPU WNM YeTbipe aroma ranorexa,
NpeanoYTUTENbHO ABa WNM TpU aroma ranoreHa. Ecnv rpynna wnu rpynnupoBka
3amelyeHa gBymsi unv Gonee atomamu ranoreHa, TO aToMbl ramnoreHa moryt ObiTb
OAVHaKOBbIMU NN pasHbiMn. OBbIYHO, aTOMbI ranoreHa SBNATCS O4MHaKOBbIMM.

Kak wucnonb3oBaHO B JgaHHOM onucaHun, ©6-10-yneHHast apunbHasa rpynna
npeacraBnseTr CoOOM 3aMELLEHHYD WNU  HEe3aMELUEHHYD MOHOLMKINYECKYID MNn
KOHAEHCMPOBAHHYO MOMULMKIMYECKYIO apOMaTtnYecKyto rpynny, cogepxailyto ot 6 o
10 atomoB yrnepoga B KOMbLEBOW 4YacTu. [lpumepbl BKOYAOT MOHOUMKANYECKME
rpynnbl, Takne Kak OEeHWn, N KOHAEHCMPOBAHHbIE OMLMKNUYECKUE rpynnbl, Takue Kak
HadhTUN 1 uHaeHunN. MNpegnodTuTensHON rpynnon asnsaetca deHmn (6eHson).

Kak ncnonb3oBaHO B AaHHOM onucaHun, 5-10-uneHHas retepoapunbHasa rpynna
npeacraenser cobON  3aMELUEHHYI0 WM HEe3aMEeLUEHHYKD  MOHOLMKITUYECKYHO
apoMaTUYECKYIO TPynny, cogepxallyto oT 5 4o 10 aToMOB B KONMbLEBOW YacTu, BKIIKOYas
MO MEHbLUENW MEpPEe OAWH retepoarom, Hanpumep, 1, 2 nnu 3 retepoaroma, OObIYHO
BblOpaHHbIX 13 O, S n N; n obbivHO NpeacTaBnaeT cobon 5-6-UneHHyo reTepoapunbHyo
rpynny, KoTopas SBRSIETCA 3aMELUEeHHOW WM  HE3aMELLEHHON MOHOLMKITMHYECKON
apomaTm4eCckoun rpynnoun, cogepxawien 5 nnmn 6 atomos B KOMbLEBOW YacTK, BKNOYasi no
MEHbLUEN MEpEe OAWH retepoarom, Hanpumep, 1, 2 vnn 3 retepoartoma, OObIYHO
BblOpaHHbIX M3 O, S 1 N. Mpumepbl 5- N 6-4nNeHHbIX reTepoapunbHbIX FPYNn BKOYAOT
nupporn, dypaH, TWOdEH, WUMMAA30r, OKcason, Tuason, MUPUAWH, NUPUAA3UH,
MMPUMUANH U MNPA3UH.

Kak ucnonb3oBaHoO B gaHHOM onucaHumn, 3-10-uneHHas reTepoumnknuyeckas
rpynna npeacraBnseTr cobor LMKIMYECKY rpynny, cogepxawyto ot 3 o 10 atomos,
BblOpaHHbix U3 C, O, N n S, B konbLe, BKNOYasa NO MEHbLUEA MEPE OAMH reTepoaToMm U
OObI4HO OAWH WMNWM ABa retepoaroma; U 0OblMHO npeacTaBnAeT cobon 3-8-UneHHyH
reTepoLMKINYECKYIO rpynny, 06bl4HO 4-6-UNEHHYIO reTePOLMKITMYECKYIO rpynny, KoTopas
ABNAETCA LMKNMYECKOW rpynnon, cogepailen ot 4 4o 6 atomos, BbibpaHHbiX 13 C, O,
N n S, B Konbue, BKMOYas N0 MEHbLUEN MEPE O4UNH reTepoaTom U 0ObIMHO OAWH UK 4Ba
retepoatoma. OObl4HO, reTepoatom unu retepoatombl BbiBpaH(bl) U3 O, N u S.
eTepoyuknmnyeckas rpynna MoXeT ObiTb HaCbILLEHHOW MM YacTUYHO HEHAaCbILEHHOMN.
4-6-YneHHas 4aCTUYHO HEeHaCbIWEHHasa reTepouuknuyeckasn rpynna npecraBnsaeT
cobou Uuknnyeckyto rpynny, cogepxailyto ot 4 go 6 atomos, BbibpaHHbix U3 C, O, N n

S, B konbLUe n cogepxawyyto 1 unum 2, Hanpumep, 1 ABOVHYIO CBSA3b.
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3-10-YneHHas kapbouuknunbHas rpynna npeacraeBnsieT cobon LMKINYECKN
yrnesogopoga, cogepxawum ot 3 go 10 atomos yrnepoga. KapbouyuknuneHas rpynna
MOXET ObITb HAaCbILLEHHOW WNWU YacCTUYHO HEeHaCbIWEHHOW, HO OObIMHO fBNAETCH
HacblweHHon. 3-10-YneHHas 4acTUYHO HeHacblWeHHas kapbouuknunbHas rpynna
npeacraBnseT cobon LMKNUYECKUA yrneBogopod, cogepxawmin ot 3 o 10 atomos
yrnepoga um cogepxawun 1 unm 2, Hanpumep, 1 ABOWHYK cBA3b. 3-10-YneHHas
kapboumnknunbHas rpynna OObIYHO npeacraenseT cobon 4-10-4neHHyto
KapOoUMKNUIbHYO rpynny, Hanpumep, 3-8-4neHHyo KapOouMKNUBbHYIO rpynny, Takyko
kak 3-6-, 4-6-uneHHas vnn 5-6-yneHHas kapbouuknudeckaa rpynna. lNMpumepbl 3-6-
YNEHHbIX HAaCbIWEHHbIX KapOOLUMKNUYECKMX TPYNn  BKAOYAT  LMKNONPONUITbHYIO,
LUUKNOBYTUNBHYIO, LMKNOMNEHTUIBbHYIO N LUKITOreKCUNbHYIO rpynnbl.

Mpumepbl 4-6-4YNeHHbIX HAaCLIWEHHbIX TFETePOLUMKIMYECKNX TPynn BKIOYaOT
OKCeTaH, aseTUAWH, NMNepasuH, NUNePUANH, MOpPONuH, NMPPONUANH, UMUAA3ONUAVH U
okcasonuauH. lMpumepbl 4-6-UnNeHHbIX Y4aCTMYHO HEHAaCbILWEHHbIX reTepPOLMKINYECKNX
rpynn  BKMKOYAKT TETparnaponupasuH, TeTparnaponupuanH, aurngpo-1,4-okcasuH,
TETParngponMpuMUanH, Aurnapo-1,3-okcasvH, AUrngponuppon, AUrMAPOUMUAA3on U
ANrnapooKcason.

ApvnbHas, reTepouyuknUnbHas Wnu reTepoapunbHas rpynna MoxeT ObiTb He
3amMelyeHa unu 3ameLleHa Tak, Kak onvcaHo B AaHHOW 3asaBke. Hanpumep, apunbHas,
reTepoyMKnNUNbHaa WNW retepoapunbHaa rpynna MoXeT ObiTb He 3amelyeHa wunm
3ameweHa 1, 2 unm 3, o6blMHO 1 wmnn 2 3amecTuTensamu, Kak Hanpuwvep, 1
3amectutenem. logxogsuwme samectutenu skntodaroT ranoreH, OH, C(O)Ci.sankun,
C(O)OH,

C(O)OCi4anknn, Cisankmn un Cisankokcn, npy 3tom camm CqankunbHble U
C1.4@nkokeurpynnbl M rPYNNMPOBKN HE 3aMellyeHbl WNU  3aMelleHbl OAHUM  WUNn
HECKOMNbKUMUW aTOMamMu rarioreHa.

Kak ncnonb3osaHo B A@HHOM OnucaHuu, dapmaneBTUYECKN npuemnemMas conb
npeacraBnsetr coborM conb C hapMaueBTUYECKN MNPUEMMNEMOM KUCNOTOW MK
ocHoBaHveM. apmaueBTUYECKM NMPUEMEMbIE KUCMOTbI BKMOYAIOT Kak HEOPraHu4eckume
KUCNOTbl, TakMe Kak consHas, cepHas, docdopHaa, nupodoctopHas,
6poOMMCTOBOLOPOAHAA UMW A30THAA KUCNOTA, Tak N OpraHUYecKne KUCMOTbI, Takne Kak
Ljasenesas, IMMOHHag, dymapoBas, ManeuHoBas, abnoyHasd, ackopbuHoBas,
AHTapHas, BWHHasA, OeH30MHas, YKCycHasi, MeTaHCynb(gOHOBad, 3TaHCynNb(OHOBaS,
OeH3oncynbdoHOoBaA wnu fapa-tonyoncynbdoHoBaa kucnota. PapmaueBTnHECKU

npuemMnemMble OCHOBaHMSI BKMIOYAOT TMMAPOKCUMAbLI LENOYHbIX MeTannoB (Hanpumep,
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HaTpua UK Kanus) 1 WenovyHo3emMernbHbIX METanNoB (Hanpumep, Kanbuma Unv MarHus)
W  OpraHu4yeckMe OCHOBaHWSA, Takue Kak ankvMnamuHbl, apankinamuHbl W©
reTepoyuknuyeckne amuHbl. MpeanodtuTenbHbiMKM apMaLeBTUYECKN NPUEMIEMbBIMN
consmMmn SBnsATCS conu, obpasoBaHHble ¢ yyactuem rpynnel SO;H ¢ hapmauesTnyeckm
NpUeMnemMbIMA OCHOBaHUSIMW, B YACTHOCTU, COMWN YETBEPTUYHOIrO aMMOHUA, Hanpumep,
conu TeTpabyTUNaMMOHUS, NN COMNWU LLEMNOYHbIX METanmnoB, Hanpumep, COnu Hatpus
nUnu kanus, Hanbonee NPeanoOYTUTENBHO, CONMK HaTPUS.

B cdopmyne (I) Ouguknuyeckoe  KonbLO NPUHUMAET  U30OpParKEHHYIO
CTEPEOXUMUYECKYIO KOHpUrypaymio. Tak, ecnu Buguknmyeckoe KonbLo m3obpaxeHo B
dopme “kpecna” (kak nokasaHo HUXKe), TO rpynna R HaxoamTcsa B akCuarnbHOM “BepXHEM”
NONOXEHUN WUNN B 3KBaATOPMANbHOM “HMKHEM” MOSIOXEHUKN, B TO BPEMSA Kak BTOpoOe
Konbuo, Hecywee 3amectutens OSO;H, HaxoauTcs B akCuanbHOM  “HMKHEM”

NONOXXEeHUWN.

>\
\\

B dopmyne (Il) Ouuymknmyeckoe KonmbLO MPUHUMAET  U30OpPaKEHHYIO
CTEPEOXMMUYECKYIO KOHdUrypaumio. Tak, ecnu Buyuknmyeckoe KonbLo M3obpaxeHo B
dopme “kpecna’ (Kak nokasaHo HUXE), TO rpynna R Haxoautcsa B akcmanbHOM “BepXHEM”
MOMNOXEHMK, B TO BPEMS Kak BTOPOE KOMnbLO, Hecyulee 3amectutens OSO;H, Haxoautca

B aKCUanbHOM “HUXKHEM” NMOMOXEHUN.

=

o]

UJ:O

O
B cdopmyne (lll) Ouguknuueckoe KOMbLUO NPUHUMAET  U30OPaKEHHYIO
CTEPEOXUMUYECKYIOD KOH(purypaumio. Tak, ecnm buyuknmyeckoe KonbLo M3obpaxeHo B

dopme “kpecna” (kak MnokasaHo HWKe), TO rpynna R Haxoautcs B 3KBaToOpUanbHOM
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“HXKHEM” MOMNOXEHMU, B TO BPEMS Kak BTOPOE KOnbLoO, Hecylee 3amectutens OSOzH,

HaxoAUTCSA B akCUanbHOM “HKHEM’ MONOXEHUN.

R )
0
O/\N Q—OH
\o/ \\O

Ob6bI4HO, COE€QUHEHNE WNKU KOMMO3MUMS, onucaHHoe(as)) B LaHHOW 3asiBKe,
COAEPXMUT NO MeHbLuen mepe 50%, npegnoyTUTENbHO NO MeHblen mepe 60%, 75%,
90% wvnn  95% coeauHeHna Qopmynel (), UMeOLEro  CTEPEOXUMUYECKYHD
KOHpurypauuio y GULMKNNYECKOro Konbua (T.€. OTHOCUTENBHO ABYX XMparbHbIX LEHTPOB
B OuUMKNIMYECKOM Komnbue), koTopasi usobpaxeHa Bbiwe. [MpesnoduTUTENbHO, AaHHOe
COe4UHEHNE SIBMSIETCHA MO CYLIECTBY ANACTEPEOMEPHO YUCTbIM OTHOCUTEMBHO ABYX
XuparnbHbIX LEHTPOB, N300PaKEHHbIX BbILLIE.

O6bI4HO, ecnn COeAUHEHNE UNKX KOMMO3MUUSI, OnucaHHoe(as) B AaHHOWN 3asiBKe,
cogepxut coeamHeHune opmynebl (1), To o meHbwen mepe 50%, NPesnoYTUTENBHO MO
MeHbwen wmepe 60%, 75%, 90% wnn 95% ykasaHHOro COeAUHEHUs umMmeeT
CTEPEOXUMMHECKYHO KOHPUrypaymo y BMymknnyeckoro konbua (T.€. OTHOCUTENbHO A4BYX
XupanbHbIX LEHTPOB B OULMKNMYECKOM KOonbue), KoTopas u3obpaxeHa Bbllle.
MpeanoYTUTENLHO, AaHHOE COEAUHEHWE HABMSAETCA MO CyL|EeCTBY ANAaCTEPEOMEPHO
YNCTbIM OTHOCUTENBbHO ABYX XMpanbHbIX LLEHTPOB, N300 PaXKeHHbIX BbILLIE.

OObIYHO, ecnn CoeaMHEHNE NN KOMMNO3MLMS, onMcaHHoe(as) B 4aHHOW 3asiBKe,
coaepxut coeguHenune copmynbl (), To no meHbwen mepe 50%, NpesnoYTUTENLHO MO
MeHbwen wmepe 60%, 75%, 90% wunu 95% ykasaHHOro CoOeauHEHUs UMeeT
CTEPEOXUMMYECKYIO KOHPUIypaLmo Yy BMLMKNINYECKOro Konbua (T.€. OTHOCUTENbHO A4BYX
XupanbHbIX LUEHTPOB B OULMKNMYECKOM KOnbue), KoTopas u3obpaxeHa Bblle.
MpennoYTUTENLHO, AaHHOE COEAUHEHWEe SABMSAETCA MO CyLEeCTBY ANacCTEPEOMEPHO
YNCTbIM OTHOCUTENBHO ABYX XMpPanbHbIX LUEHTPOB, N300paKeHHbIX BbiLLE.

B cdopmyne (1), (I) mom (lll) ognH wnnu Gonee 4em OAWH AOMNONHUTENBHbLIN
XupanbHblin LUeHTp MoryT ObiTb npeactaeneHol B rpynne R. OTHOCUTENBHO 3TUX
XuparnbHbIX LEHTPOB CTEPEOXUMUYECKAs KOHUrypauns npmBogmtca 6e3 orpaHu4eHunin,
N Takne CoOeaMHEHUs1 MOTyT ObITb MCNOMNb30BaHbl B 4UACTEPEONIOMEPHO YNCTON hopme
unu B opme cmecn nsomepos. OBbIYHO, COEAUHEHME UM KOMMO3ULUSA, OnMcaHHoe(as)
B AAHHOW 3asiBKE, COAEPXKUT MO MeHblen mepe 50%, NpesnovTUTENBbHO MO MEHbLUEN

mepe 60%, 75%, 90% wunn 95% coeanHeHus, cooteeTcTBytowero dopmyne (1), (1) unn
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(1), kOTOPOE ABNAETCA ANACTEPEONIOMEPHO YNCTBIM OTHOCUTESBbHO XMParibHOro LieHTpa
B rpynne R. O6blMHO CO€AMHEHME UNU KOMMO3ULUA MO M30OPETEHUIO COAEPXKMUT Mo
MeHbLlen mepe 60% no macce, Kak Hanpumep, No MeHbLuen mepe 75%, 90% wnn 95%
UHAMBMAYaANbHOro Anacrepeomepa. peanodTuTenbHO, JaHHOEe COeAUHEHME SBNAETCH
Mo CyLECTBY OMTUYECKU YNCTbIM.

O6bI4HO, coegunHeHune dopmynbl (1) npeactasnaet cobon coeamHeHne popmynbl
(1.

Kpome Toro, BO m3bexaHue HESICHOCTW, COEAMHEHUS MO M30OPETEHMIO MOryT
ObITb NCNONb30BaHLI B NIOOO TayTOMEPHON hopme.

Kak wuncnonb3oBaHo B AaHHOM ONUCaHWKM, “yCTPaHEHWE WU  CHUMKEHUE
PE3UCTEHTHOCTU’ K aHTMOMOTMKaAM UNKN “yCTPaHEHUE UNU CHWKEHNE PE3UCTEHTHOCTU” y
OakTepun, O3Ha4yaeT, 4TO HabnwgaeTcs npeaoTBpalleHMe Wnu  nogaBrieHue
NPosiIBNEHNs MexaHusma OakTepuanbHOW PEe3UCTEHTHOCTWU, Hanpumep, paclyennieHune
aHTubunoTtuka nog aencrtemem SBL. Takmm obpasom, HabnwogaeTcss yCTpPaHeHWe Unu
CHWXKEHNe 3ddekToB OakTepmanbHOW PE3UCTEHTHOCTU (T.e. HedddEKTUBHOCTb
aHTnbmnoTtumkos). [dpyrmmm cnosamu, COEAUHEHUS NO W3OOPETEHUIO MNOMes3Hbl ANS
WHIMBMpPOBaHMA WNU NPEefOTBPAaLlEeHMs TMAPonM3a B-nakTamHoOro Konbua, T.€. AnNS
MHrMBMpOBaHMA UNU NPeAOoTBPAaLLEHNSa raponusa aHtTubuotuka. Takum obpasom, OHM
ynyywaT 3PPEKTUBHOCTb aHTUOMOTMKOB B Crnyvae WCMOMb30OBaHUA ANS NeYeHus

NHpekyun, BbidbiBaemon SBL-npogyuupyrowmmmn 6akrepuamm.

CoepunHeHuns no n3obpeTeHnto

B HekoTopbIX npeanoyvtutenbHbix coeanHeHmsax dopmynbl (I) R npeacrasnser
cobon ranoreH. lMpeanoytutensHo, ecnu R npegcrasnser cobow ranoreH, T0 R
npeacrasnseT cobon atom dTopa unu xnopa. Hanbonee npegnoytutensHo, ecnn R
npeacraesnseT cobon ranoreH, To R npegcraenset cobon atom drTopa.

Ecnn R npeacraensaetr cobon ranoreH, 10 coegumHeHuem copmynbl (1) moxet
ObITb coeamHeHne copmynbl (II) unu ero hapmauesTUHECKM Npuemnemas conb nmbo

coeaunHenune gopmynel (1) nnu ero oapmadeBTUHECKM NPUEMIEMas COSb,
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AN AN
dopmyna (1) dopmyna (l1)

rae R npeacraesnsieT cobom ranoreH.

MpeanoytuteneHo, ecnu R npeacrasnaet coboW ranoreH, TO COeAUHEHMEM
dopmynbl (1) moxeT ObiTb coeguHeHne dcopmynbl (II) nnu ero dapmageBTUHECKU
npuemnemas Cconb.

Takmm o00pasom, npefnoyvTUTENLHO, COeAUHEHME npeacTaBnser coboun
coeguHeHne opmynbl (II) nnu ero dapmayesTUdeckn npuemnemyrd conb nubo
coeanHenne dopmynel (II) nnu ero dapmauesTuyeckn npuemnemyro conb, n R
npeacraesnseTr cobon atom dTopa unu xnopa. bonee npegnoyTUTENbHO, COEAMHEHNE
npeacraensetr cobon coeauvHeHmne opmynbl  (I) wnnn  ero  hapmaueBTUHECKN
npuemnemyto conb, U R npeacrasndetr cobon atom ¢propa unm xnopa. Hambonee
NpPeanoYTUTENBHO, COeaMHEHME npeacTasndeT cobon coeguHeHne copmynbl () nnn
ero hapmauleBTMHECKN NPUEMIIEMYIO conb, U R npeacraenset cobon atom dTopa.

MpepnoyTuTEnbHO, B AaHHOM  m3obpeTteHun coepguHeHne opmynbl (1)
npeacraenser cobon coeguHeHue dopmynbl  (II) wnm  ero  dapmayeBTMHECKM
NpUeMNeEmMyHo Corlb.

B cnyyae ppyryx npeanoyvTuTEnbHbIX COeAUHEHUn, coeamHeHne copmynbl (1)
npeacraensetr cobon coeauvHeHne opmynbl  (I) wnnu  ero apmaueBTUYECKN
NPUEMNEMYIO COMb; Fae:

R BbiBpaH n3 C(O)R', Cisankuna n L-X-R', npu atom Ci.ankvunbHas rpynna
3amMeLyeHa no MEHbLUEN Mepe OAHMM aTrOMOM rarioreHa M BO3MOXHO AOMONHUTENbHO
3amelLieHa OfHUM UK ABYMS 3amecTuTenamn R

R' npepacrasnset coboi Cq4ankui, KOTOPbIA 3aMeLLieH MO MEeHbLLEA MEPEe OfHNM
aTOMOM ranoreHa W BO3MOXHO AOMNOSMHUTENBbHO 3aMeWeH OAHUM unn  ABYMS
3amectutensmu R?;

kaxabl R? HesaBMcMMO BbibpaH u3 OH; C,.4amnkokcu, KOTOPbIA He 3aMeLLeH 1nm
3aMelLeH OfIHVM WU HEecKONbKUMM atomamu ranoreHa; C(O)R? C(O)OH; C(O)OR?; 6-
10-uneHHoro apuna; 5-6-4neHHoOro retepoapuna; u 4-6-4neHHoro reTepouunknuna; npu

3TOM apunbHble, reTepoapunbHble U reTepoLMKNUMbHbIE TPYNMbl HE 3aMeLleHbl Unu
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3amMeLleHbl OAHUM, ABYMS UNU TPEMS 3aMeCcTUTensmMu, BblbpaHHbiMn 13 ranorena, OH,
C(O)R? C(O)OH, C(O)OR® n Ci4ankunbHbix U Cq.4ankoKCUrpynn, KOTOpbIE CaMu He
3aMeLL€eHbl UNW 3aMeLLeHbl OAHUM UM HECKONbKUMUW aTOMamMu ranorexa;

R® npeacrasnseT cobom Ci.4ankvn, KOTOPbLIA He 3aMeLUeH UMW 3aMeLLeH OfHUM
NN HECKONbKMMUW aTOMamMu rarnoreHa;

L npeactaBnsetr cobon cBA3b unu npeacrasnser cobon CianknneHoByro
rpynny, KOTopasi He 3amelyeHa WnM 3amelleHa no MeHbLUeN Mepe OAHMM aTOMOM
ranoreHa; u

X npegctasnset cobon O unm S(O),, rae z pasHo 0, 1 unu 2.

Ecnm R npeacraesnsietr cobown L-X-R", 10 L NpPeanoYTUTENBHO npeacTaBnsaeT
cobou cBA3b nnn HesamelleHHy CqankuneHosyto rpynny. bonee npegnoytutensHo, L
npeacraesnseT cobon cBA3b UnNu nNpeacrasnset cobon HesamelleHHyo CiankuneHoByro
(meTtnneHosyto) rpynny. X BbibpaH u3s O n S(0),, rae z pasHo 0, 1 unn 2; 1.e. X BbibpaH
n3 O, S, S(O) n S(O),. NpeanoututensHo X BbibpaH N3 O n S.

MpeanoytutensHble rpynnbl L-X-R' Bkntovatot -CH,-O-R', -S-R" 1 -SO,-R’, rae
R' sBnseTcs Takum, kak onpeseneHo B AaHHOM onucaHun. bonee npepnoyTMTEnbHbIE
rpynnbl L-X-R" Bkmtouatot -CH»-O-R' 1 -S-R', roe R' sBnsietcs Takvum, kak onpegeneHo B
AaHHOM onucaHun. Hanpumep, B Takux rpynnax R' npepnoututensHo npeacrasnseT
cobon Cq- unu CranknnbHyto rpynny, npegnoytutensHo CiankunbHyto rpynny. pynna
R" npegnoututenbHo 3amelyeHa 1, 2 Unu 3 ranoreHoBbLIMU rPynnamu, Hanpumep TPEeMS
ranoreHoBbLIMU rpynnamu; Hanpumep, rpynna R' npegnouturensHo npeactasnseT coboil
CF;. Takum oBpasom, Haubonee npesnoyTuTensHble rpynnbl L-C-R' BkmtouaoT rpynnbl
-L-X-CF3, Takue kak -CH,-O-CF; n -S-CF,.

B cnyyae ppyrmx npeanoyvTuUTENbHbIX COeAUHEHUn, coeamHeHne copmynbl (1)
npeacraBnsetr cobon coeauvHeHmne opmynbl  (I) wnnu  ero apmaueBTUYECKN
NprveMNeMyo Conb; rae:

R BbiBpaH 13 C(O)R" n Cy.ankuna, npu atom C,4ankunbHas rpynna sameLyeHa
MO MEHbLUEN MEepPe OAHMM aTOMOM ranoreHa M BO3MOXHO AOMOSHUTENBHO 3amelleHa
OLHVM MNK ABYMS 3amecTutensmm R?;

R' npeacrasnsiet cobon Cq_4ankun, KOTOPbI 3aMEeLLEH N0 MeHbLLIEN MEPe OAHUM
aTOMOM ranoreHa M BO3MOXHO [OMOMHUTENbHO 3aMELyeH OAHVMM WnM  ABYMS
3amectutensmu R

kaxabi R? He3aBMcuMMo BbiBpaH u3 OH; C,.4amnkokcu, KOTOPbIA He 3aMeLLeH 1nm
3aMelLeH OIHVMM WIN HeckonbkuMM atomamu ranoreHa; C(O)R? C(O)OH; C(O)OR?; 6-

10-uyneHHoro apuna; 5-6-uneHHoOro retepoapuna; u 4-6-4neHHoro reTepouunknuna; npu
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3TOM apurbHble, reTepoapunbHble N reTepPOLUUKNUMbHbIE TPYNMbl HE 3aMeLLEeHbl UNnn
3amMeLleHbl OAHUM, ABYMS UNU TPEMS 3aMecTUTensmMu, BblbpaHHbiMn 13 ranorena, OH,
C(O)R? C(O)OH, C(O)OR® n Ci4ankunbHbix U Cq.4ankoKCUrpynn, KOTOpblE CamMu He
3ameLLeHbl Ny 3ameLleHbl O4HUM UMW HECKONbKUMW aTOMamMn ranoreHa;

R® npeacTasnseT coboit Cq4ankun, KOTOPbIA HE 3aMeLLeH UM 3aMeLLeH OAHUM
NN HECKOMBbKMMW aToOMamMmu ranorexHa.

MpepnoutuTtenbHo, R npeacraenset cobon Cqankun, npu atom CqankunbHas
rpynna R saBnseTcsa Takon, kak onpeaeneHo B 4aHHOM ONUCaHWUN.

OBbIuHO, B Takux coegmHeHusx R Bbibpan us C(O)R' n Ci,ankuna, npu atom
Ci4ankunbHas rpynna 3ameljeHa no MeHbLIe Mepe OAHMM aToMOM ranoreHa
(Hanpumep, atoMoM pTOopa Unn Xropa) U BO3MOXHO AOMONHUTENBHO 3aMelleHa O4HUM
samectutenem R2. TMpeanoututensHo, R BbiBpaH s C(O)R' u Ci,ankuna, npn atom
CiankunbHas rpynna 3ameljeHa no MeHbLIe Mepe OfHMM aToMOM rarnoreHa
(Hanpumep, atoMOM pTopa Unn Xfopa) U BO3MOXHO AOMONHUTENBHO 3ameLlleHa O4HUM
3amectutenem RZ

CornacHo ofHOMYy M3 NpeanoyTUTENbHbIX acrneKkToB M300peTeHns CoeauHeHue
npeacraensetr cobon coeauvHeHmne dopmynel  (I) wnnn  ero  hapmaueBTUHECKN
npuemnemyto conb, U R npeacrasnser cobon Ciankmn, npy 3tom CyankunbHas
rpynna samelyeHa no MeHbLUen mMepe OAHVMM aToOMOM ranoreHa (Hanpumep, atoMoMm
dTopa mnu xnopa) M BO3MOXHO JOMOMHUTENBHO 3aMelyeHa OAHUM WU ABYMS
3aMecTUTenamu, Hanpumep, OAHMM 3amectutenem RZ. lMpeanoyTUTenbHoO, ankunbHas
rpynna 3ameLyeHa no MeHbLUen Mepe ABYMS, Hanpumep, ABYMS UMW TPeMs, aTomamu
ranoreHa. ATOMbl ranoreHa npeanovYTUTenpHO BbiIOpaHbl M3 atoMoB Topa U xnopa.
MpeanoututenbHo, R npeacrasnsaet cobon Cqankun, npy atom CqankmnbHas rpynna
3ameLleHa No MEeHbLUEN Mepe OAHUM aTOMOM ranoreHa (Hanpumep, atoMom Topa unu
Xropa) U BO3MOXHO [OMOSHUTENbHO 3amelleHa OofHWM 3amectutenem RZ Boree
npeanovtTuTeneHO, R npeacraBnsaet cobon Cqankun, npu 3atomMm CqankunbHas rpynna
3amelyeHa no MeEHbLUe Mepe ABYMS artoMamu ranoreHa, BbiOpaHHbiIMM U3 aTOMOB
dhTopa n xnopa. Haubonee npepnoututensHo R npeacraBnsaeTr cobon METUNbHYHO
rpynny, KoTopas 3amelleHa ABYMS UMW Tpems atoMamu ranoreHa, BblOpaHHbIMU U3
aTomoB ¢Topa 1 xnopa, Hanpumep, npeacraenset cobon CF;, CCls, CHF, n CHCI.

Ecrm R npepcrasnset cobon C(O)R', To obbiuHo R' npeacrtasnser coboii
C1.4@nKun, KOTOPbIN 3aMELLEH N0 MEeHbLUEW Mepe OAHUM aTOMOM ranoreHa (Hanpumep,
aTomMomM Topa wnM  Xnopa) M BO3MOXHO [JOMOMHWUTENbHO 3aMELyeH O4HUM

3amectutenem, BbibpaHHbiM M3 OH u C,4ankoKkcu, KOTOPbIM CaM HE 3aMmelleH unu
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3amMeLleH O4HMM UNN HECKOMBbKMMW aToMamMu ranoreHa (Hanpumep, atomamm gropa unu
xnopa). MpeanoututensHo, R’ npeacrasnser cobon Cq.4ankun, KOTOPLIA 3aMeLleH no
MEHbLLUEN Mepe ogHMM, Bonee npeanodTUTENBHO NO MEHbLUEN Mepe ABYMS (Hanpumep,
ABYMSI UNU TPEMSI) aTOMamu ranoreHa. ATOMbI rarioreHa NpeanoyTUTENbHO BbibpaHbl 13
aTomoB dTopa u xrnopa. Bonee npeanoututensHo R' npeacrasnsietr cobon Cq,ankun,
npy atom CiankunbHas rpynna 3ameljeHa no MeEHbLUen Mepe ABYMSI aTtoMamm
ranoreHa, BbIGpaHHbIMM M3 aToMoB dTopa u xrnopa. Haubonee npeanouytutensHo R’
npeacraenser cobON METUNbHYK Trpynny, KOTOpas 3amelleHa ABYMS Unu Tpems
aTomamu ranoreHa, BbibpaHHbIMM N3 aTtomMoB dTOpa U Xnopa, Hanpumep, NpeacTaBnseT
cobon CFs.

Ecnn R? npeacraBnsieT coboit 6-10-UneHHbIN apun, TO OBbIYHO MM SIBMSIETCS
denun. Ecnm R? npeacraBnsieT coBoll 5-6-UneHHbI reTepoapun, TO OBbIYHO UM
ABNAETCA 5-4UneHHbIN retepoapun, BbibpaHHbIN U3 TUasonuna, nupponuna, gypaHuna,
TnodheHnna, umMmugasonuna u okcasonuna, npeanodTuTeneHO Tuasonuna. Ecnn R?
npeacrasnseT cobon 4-6-uneHHbIn reTepoynknnn, 1o oObIMHO UM aBnsieTcsa 4- nnn 5-
YneHHas reTepouuKknunbHas rpynna, BblOpaHHaa W3 OKCeTaHuna, aseTUAWHUNA,
TeTparngpodypaHuna, nUpponuanHuna n terTparnapotmodenmna. lNMpeanoyTuTensHo,
3TO 4-uneHHaqa reTepounKnunbHas rpynna, BbibpaHHas U3 okCeTaHuna u aseTuanHuna,
Hanbonee npeanoYTUTENBHO OKCETaHuna.

Ecnu R? npepcrasnser  coBOM  apunbHYIO,  reTEepoapurbHYl0  Wnu
reTepoLMKNUNbHYIO rpyrnny, TO OHa He 3amMelleHa UM 3amelyeHa OfHUM, ABYMSA WUNnn
Tpems (Hanpumep, OAHUM UNu ABYMS) 3aMecTUTensmMu, BeiGpaHHbIMKU 13 ranoreHa, OH,
C(O)R? C(O)OH, C(O)OR® n Ci4ankunbHbix U Cq.4anKOKCUIPpyMn, KOTOPble CaMu He
3ameleHbl WM 3aMelleHbl  OAHMM UMM HECKOMNbKMMKM  atoMamu  ranoreHa.
MpeanoytuTenbHbIMKM 3amecTutenammn asnsiotca ranoreH; OH; n CyankvnbHble ©
C1.oankoKCurpynnbl, KOTOpble CaMW HE 3aMeleHbl WNM 3aMeLyeHbl OAHUM WUNnn
HEeCKONbkUMK atomamu ranoreHa. bonee npegnoyTUTENbHBIMM  3aMECTUTENAMM
ssnstotcs ranored, OH, Me u OMe. Haubonee npeanoututenbHo, ecnm R?
npeacrasnseT cobon apunbHYO, reTepoapunbHy0 UNU reTEPOLMKIUIBHYIO rpynny, TO
OH SABNSIETCA HE3aMELLEHHbIM.

OBbIuHO kaxabl R? HesaBncMMo BbiGpaH 3 OH; C;,ankoKkcu, KOTOpbI cam He
3aMelLeH VN 3aMeLLieH OfHVUM UM HeckonbKiMKM atomamm ranoreHa; C(O)OR?, rae R®
npeacraesnseTr cobon HesamelleHHbIn Ciankun; M HesamMeweHHOro 5-6-u4neHHoro
retepoapuna. peanouTuTensHo, kaxabii R? HesaBucumo BbiBpaH m3s OH; OMe;

C(O)OMe; n He3ameLLEHHOro TUasonuna.
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O6biuHO R® npepcrasnseT cobon HesameLLeHHbIN Cq,ankun, NpeaAnoUTUTENLHO
MeTun.

B cnyyae HekoTOpbIX NPeAnoOYTUTENbHBIX COEAUHEHUMU MO U30OpPETEHUIO,
coeavHeHne npeacrtaBnser  cobom  coegmHeHue  dopmynbl ()  wmnm ero
hapmaueBTMYECKM NPUEMMNEMYIO COMb U:

- R npeactraBnaetr cobon Cisankun, npu 3tom CyankunbHas rpynna
3ameLleHa no MeHbLUeNn Mepe OAHMM aTOMOM rarioreHa M BO3MOXHO AOMOMHUTENBHO
3aMelleHa OfHMM unuM ABYMS 3amecTutensmu R% npuuem npeanoututensHo R
npeacrasnsetr cobon Ci.ankmn, npu d1oMm CiankunbHas rpynna 3amelleHa no
MEHbLUEN Mepe OAHUM aToOMOM ranoreHa (Hanpumep, atoMom dTopa Unu xropa) u
BO3MOXHO [JONOMHUTENBHO 3aMeLLieHa OfHUM 3amecTuTenem R

- kaxabli R? HesaBucumo BbiBpaH U3 OH; C;.,anKkokcy, KOTOPbIA He
3aMeLLieH UMM 3aMeLLeH OJHVM UNW HecKonbKMMK aTomamu ranoreHa; C(O)R*: C(O)OH:;
C(O)OR?* 6-10-uneHHoro apuna; 5-6-uneHHoro retepoapuna; W 4-6-UNeHHOro
reTepoyMKnuna; npy 3TOM apurbHble, reTepoapunbHbIE U rEeTEPOLMKNUMNBbHbIE FPYMMbl HE
3aMeLLeHbl N 3aMeLLEHbl OAHUM, ABYMSA UMW TpemMs 3aMecTUTensMu, BbIOpaHHbIMU 13
ranoreHa, OH, C(O)R® C(O)OH, C(O)OR® u CisankunbHbix 1 Cqsankokcmrpynn,
KOTOpble CaMW He 3aMmeLleHbl UM 3amelleHbl OAHUM WM HECKONMbKUMW aroMamu
ranoreHa; Npu 3ToOM NPeNoYTUTENBHO KaXabil R? BbIbpaH n3 OH; Ci.ankokcn, KOTOpbIN
cam He 3amMeLLeH Unu 3ameLLeH OAHVM UM HECKOMNbKUMM atomamu ranoreHa; C(O)OR?®
N He3aMeLLEHHOro 5-6-4neHHoro retepoapuna; u

- R® npeacrasnsiet coboi Cq.,ankun, KOTOPbIN HE 3aMeLLeH UNK 3ameLLeH
OAHVUM MMM HECKONMbKUMM aTtomMamy ranoreHa; npeanodtutensHo R® npeacraBnsier
cobon HezameLleHHbIN Cq_ankun.

ApyrmmMmn  NpeanoyTUTENbHBIMA  COEAUHEHMAMU MO  U30OPETEHMIO ABMSKOTCS
TakoBble, rae coeauHeHue npegcrtasnsieT cobon coegunHeHne dopmynbl () nnu ero
hapmaneBTMHECKM NPUEMINEMYIO COfb, U FAE:

- R BbiBpaH 3 C(O)R' n Ci,ankuna, npu atom C,.ankunbHas rpynna
3ameLlyeHa No MEeHbLUEN Mepe OAHUM aTOMOM ranoreHa (Hanpumep, aToMom Topa unu
XI10pa) 1 BO3MOXHO AOMOMHUTENLHO 3aMelLieHa OAHUM 3amecTutenem R

- R" npeacrasnsieT coboii C,.4ankun, KOTOPbINA 3aMELLEH MO MEHbLLIEN Mepe
OAHUM aToOMOM rarnoreHa (Hanpumep, atomom dTopa WM Xxnopa) U BO3MOXHO
AOMONMHUTENBHO 3aMelleH OgHUM 3amecTtuTenem, BbibpaHHbiM u3 OH u C,sankoken,
KOTOPbIA CaM He 3aMeLleH Unu 3ameLleH OAHUM WIM HECKOMNbKMMK atoMamu ranoreHa

(Hanpumep, aToMmom pTopa unm xnopay); u
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- R? BbiBpaH 3 OH; C;.,ankokcu, KOTOPbIN Cam HE 3aMeLLieH UM 3aMeLLieH
OAHVIM WM Heckonbkummu atomamu ranoreHa; C(O)OR?®, rae R® npeacrasnser cobon
He3ameLleHHbIW Cq.,ankun; 1 HesameLLeHHoro 5-6-uneHHoro retepoapuna.

Bornee npeanoYTUTENBHBIMU COEAMHEHUSIMU NO  M30OPETEHMIO  SABMSAIOTCS
TakoBble, rA4e coeauHeHne npeacraeBnseTr cobon coeamHenune copmynbl (Il) wnu ero
hapmaueBTMHECKM NPUEMINEMYIO COMb, U FAE:

- R BbiBpaH 13 C(O)R' u C,ankvna, B yactHocT, Ci,ankuna, npu 3ToMm
ankunbHasa rpynna 3amellyeHa no MeHbLUENn Mepe OAHMM aTOMOM ranoreHa (Hanpumep,
aTomMoM Topa wunuM Xxnopa) M BO3MOXHO AONOSMHUTENBHO 3aMeLyeHa OAHUM
3amectutenem R?;

- R" npeacrtaBnsetr cobon C..ankun, npu 3tom Ci,ankunbHas rpynna
3amelyeHa no MeHbLUeW Mepe ABYMS aroMamu ranoreHa, BbiOpaHHbiIMM U3 aTOMOB
dpTopa n xnopa; n

- R? BbI6paH 13 OH; OMe; C(O)OMe; 1 He3ameLEeHHOro TMasonuna.

Ewe Gonee npeanodTUTENbHBIMU COEAUHEHMAMU MO U3OOPETEHNID SBNAOTCH
TakoBble, rae coeauHeHne npegcrtasnsieTr cobon coegunHeHne cdopmynbl () nnn ero
dapmaueBTnyeckn npuemnemyto conb, U rae R npepcrasnser cobon COCF; wnu
Ci0ankun, npnyem CqankunbHas rpynna 3ameljeHa no MeHbLlen Mmepe OgHUM aTOMOM
ranoreHa (Hanpumep, aTtomMom dTopa WM Xropa) U BO3MOXHO AOMOMHUTENbHO
3amelleHa oaHUM 3amectutenem R% npu atom R? BbibpaH 3 OH; OMe; C(O)OMe; u
HesamellyeHHoro Tmasonuna. bonee npegnoytutenbHo, R npeacraensetr cobon
Ci2ankun, npu 3tom CirankunbHasa rpynna 3amelleHa No MeHbLUEn Mepe ABYMS
aTomamu ranoreHa, BblOpaHHbIMM K3 artoma d¢Topa unm  xnopa. Haubonee
npeanoytutTenbHo R npeacraBnser cobon METWUMBbHYKO Tpynny, KOTopas 3amelyeHa
ABYMS UNW Tpems aromamu ranoreHa, BbiOpaHHbIMM M3 aToOMOB pTopa W Xropa,
Hanpumep, npeacrasnsaet cobon CF;, CCls, CHF, n CHCI,.

MpepnoutuTensHble npumepsl rpynn R srkntovatot CF;, CHF,, CHCI,, CCls, CH,F,
CF.CH,;, CF,CH,CO,Me, COCF,;, CF,tnasonun, CF,CH,OCH;, CF,CH,CH,OH,
CH(OH)CF3, CH,CF,, CFy-okceTanun, B ocobeHHocTn, CFs, CHF, n CHCI..

MpeanoyTUTENbHbIE COEAUHEHNS NO N30OPETEHMIO BKMNIOYAIOT:

(2S,5R)-7-okco-2-(TpudptopmeTun)-1,6-gnasabmymnkno[3.2. 1JokraH-6-un-
rmapocynbgar,

(2S,5R)-7-okco-2-(gndpTopmeTnn)-1,6-auaszabunymkno[3.2. 1]JokraH-6-nn-

rmapocynbgar;
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(2S,5R)-2-(auxnopmeTun)-7-okco-1,6-anaszabunymkno[3.2. 1]JokraH-6-un-
rmapocynbdar;

(2S,5R)-7-okco-2-(TpuxnopmeTun)-1,6-gnasabuyunkno[3.2. 1JokraH-6-un-
rmapocynbdar;

(2S,5R)-2-(cbTopmeTun)-7-okco-1,6-auasabunynkno[3.2. 1]JoktanH-6-nn-
rmapocynbdar;

(2S,5R)-7-0okco-2-(TpuxnopmeTun)-1,6-gnasabmymkno[3.2. 1JokraH-6-un-
rmapocynbgar,

(2S,5R)-2-(1,1-audptopatmn)-7-okco-1,6-gnasabuymnkno[3.2. 1]Jokran-6-un-
rmapocynbgar,

metun-3,3-audtop-3-((2S,5R)-7-okco-6-(cynbdookemn)-1,6-
anasabuumkno[3.2.1]okTaH-2-un)nponaHoar;

(2S,5R)-7-0kco-2-(2,2,2-TpudptopayeTun)-1,6-anasabuynknol[3.2. 1]Jokran-6-nn-
rmapocynbgar,

(2S,5R)-2-[andpTop(1,3-Tnason-2-nn)metumn]-7-okco-1,6-
anasabuumkno[3.2.1]JoktaH-6-un-rugpocynogar;

(2S,5R)-2-(1,1-audTOop-2-METOKCUITUN)- 7-0KCO-1,6-Anas3abuynknol3.2. 1]JokTaH-6-
un-rugpocynodar;

(2S,5R)-2-(1,1-audTop-2-ruapoKkcnaTun)-7-okco-1,6-auaszabnymkno[3.2. 1]JokraH-
6-nn-rngpocynedar;

(2S,5R)-7-0kc0-2-(2,2,2-TpndTOp-1-rngpokcnatnn)-1,6-
Anasabuuymkno[3.2.1JoktaH-6-un-rugpocynbdar;

(2S,5R)-7-0kc0-2-(2,2,2-TpupTopatnn)-1,6-anasadbunymknol3.2. 1]Joktan-6-nn-
rmapocynbdar,

(2S,5R)-2-[andpTop(okceTan-3-un)meTun]-7-okco-1,6-anasabuymnknol[3.2. 1]Joktan-
6-nn-rngpocynedar;

(2S,5R)-2-(xnopmeTun)-7-okco-1,6-gnasabnuymkno[3.2. 1]JokraH-6-mn-
rmapocynbgar,

(2R,5R)-7-okco-2-[(TpucTopmeTun)cynsdanun]-1,6-gnasabuymknol[3.2. 1JoktaH-
6-nn-rngpocynedar;

(2S,5R)-7-okco-2-[(TpudpTopmeTokcn)meTun]-1,6-anasabunnknol3.2. 1]Joktan-6-
un-rugpocynsdar;

(2R,5R)-2-pTop-7-0kc0-1,6-anazabnynkno[3.2. 1]JoktaH-6-nn-rngpocynedar,;

(2S,5R)-2-bTop-7-0KCO-1, B-anazabuuymkno [3.2.1] okraH-6-un-rugpocynbdar;

7
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(2R,5R)-2-xnop-7-okco-1,6-anasabmumkno[3.2. 1]Joktan-6-nn-rugpocynedar;

N MX hapmaLeBTUYECKN NPUEMMNEMbIE COMMW.

MpegnoytuTenbHbiIMU  PapMayeBTUYECKU  MPUEMMEMbIMA  CONAMU  3TUX
COeAMHEHUN sBNSATCA conm € yvactmem rpynnel SOzH, B 4actHOCTM, conu
YETBEPTUYHOrO aAMMOHWS, Hanpumep, Conu TeTpabyTUNamMMOHWSA, U COMU LUEMNOYHbIX
METanmnoB, Hanpumep, Conu HatTpus unu kanusa. Haubonee npeanovTUTENbHLIMU
ABNSIOTCA CONMM HATPUS, KOTOPbIE NPUBEAEHDBI HUXE:

HaTpua (2S,5R)-7-0kco-2-(TpudptopmeTnn)-1,6-gnasadbumymkno[3.2. 1JokraH-6-

uncynodar;

HaTpua (2S,5R)-7-0kco-2-(gndpTopmeTun)-1,6-agnasabunynknol[3.2. 1]Joktan-6-
uncynodar;

HaTpna (2S,5R)-2-(amnxnopmeTun)-7-okco-1,6-agnasabuymnkno[3.2.1]okraH-6-
uncynoar;

HaTpua (2S,5R)-7-0okco-2-(TpuxnopmeTun)-1,6-gnasabuymkno[3.2. 1JoktaH-6-
uncynoar;

HaTpna (2S,5R)-2-(pTopmeTun)-7-okco-1,6-aunaszabnynknol3.2. 1]JokraH-6-
uncynodar;

HaTpna (2S,5R)-7-okco-2-(TpuxnopmeTun)-1,6-gnasabuymkno[3.2. 1JokraH-6-
unncynbdar;

HaTpna (2S,5R)-2-(1,1-andTopaTnn)-7-okco-1,6-anasadbumuymkno[3.2. 1JokraH-6-
uncynbar;

meTun-(2S,5R)-3,3-aundTop-3-(7-okco-6-{[(cognookcm)cynbdpoHmn]okcu}-1,6-
Anaszaduuymkno[3.2.1]okTaH-2-1n)NnponaHoar;

HaTpus (2S,5R)-7-okco-2-(2,2,2-TpudptopauyeTtun)-1,6-anasabuymnkno[3.2.1]oktan-
6-nncynbdar,

HaTpus (2S,5R)-2-[andpTOop(1,3-TMason-2-un)metmn]-7-okco-1,6-
Anasabuumkno[3.2.1]okTaH-6-uncynedar;

HaTpus (2S,5R)-2-(1,1-AndTOP-2-METOKCNITMM)-7-0KCO-1,6-
anasabuumkno[3.2.1]okTaH-6-uncynedar;

HaTpus (2S,5R)-2-(1,1-andTOpP-2-rMaPOKCU3TUNN)-7-0KCO-1,6-
anasabuumkno[3.2.1]okTaH-6-uncynedar;

HaTpus (2S,5R)-7-0Kkco-2-(2,2,2-TpndpTOop-1-ruapokeunatun)-1,6-
anasabuumkno[3.2.1]okTaH-6-uncynedar;

Hatpusa (2S,5R)-7-okco-2-(2,2,2-Tpudptopatnn)-1,6-auaszabnymknol3.2.1]JoktaH-6-

uncynodar;
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HaTpus (2S,5R)-2-[anbTop(okceTaH-3-nn)MeTun]-7-okco-1,6-

Anasabuuymkno[3.2.1]oktaH-6-uncynear;

HaTpna (2S,5R)-2-(xnopmeTun)-7-okco-1,6-anaszabnymknol3.2. 1]JoktaH-6-
uncynbar;
HaTpus (2R,5R)-7-okco-2-[(TpudpTopmetun)cynodparHmnl-1,6-

anasabuuymkno[3.2.1]okTaH-6-uncynbdar;

HaTpus (2S,5R)-7-0oKkco-2-[(TpudpTopmeToKkCn)MeTUn]-1,6-
anasabuumkno[3.2.1]okTaH-6-uncynbdar;

HaTpusa (2R,5R)-2-cdbTop-7-0kco-1,6-anasabuymknol[3.2. 1Joktan-6-uncynedar;

HaTpus (2S,5R)-2-dTop-7-okco-1, B-gnasabuymkno [3.2.1] oktaH-6-uncynedar;

n

HaTpusa (2R,5R)-2-xnop-7-okco-1,6-anaszabuymknol[3.2. 1Joktan-6-uncynbdar.

Bonee npegnoyTUTENbHbIE COEAUHEHNSI NPEACTaBMSIOT COOOMN:

(2S,5R)-7-okco-2-(TpudptopmeTun)-1,6-gnasabmymnkno[3.2. 1JokraH-6-un-
rmapocynbgar,

(2S,5R)-7-okco-2-(gndpTopmeTnn)-1,6-auaszabunymkno[3.2. 1]JokraH-6-nn-
rmapocynbgar;

(2S,5R)-2-(guxnopmeTun)-7-okco-1,6-anaszabunymkno[3.2. 1]JokraH-6-un-
rmapocynbdar;

(2S,5R)-2-(cpTopmeTun)-7-okco-1,6-auaszabunynkno[3.2. 1]JokraH-6-nn-
rmapocynbdar;

(2S,5R)-2-(1,1-audptopatmn)-7-okco-1,6-gnasadbuymnkno[3.2. 1]JokraH-6-un-
rmapocynbdar;

(2S,5R)-2-[andpTop(1,3-Tnason-2-nn)meTtmn]-7-okco-1,6-
anasabuumkno[3.2.1]okTaH-6-un-rugpocynbdar;

(2S,5R)-2-(xnopmeTun)-7-okco-1,6-gnasabmuymkno[3.2. 1]JokraH-6-mn-
rmapocynbgar,

(2R,5R)-7-okco-2-[(TpuchTopmeTun)cynedanun]-1,6-gnasabuymknol[3.2. 1JoktaH-
6-nn-rngpocynedar;

(2S,5R)-7-okco-2-[(TpudpTopmeTokcn)meTtun]-1,6-anasabunyunknol[3.2. 1]Joktan-6-
un-rugpocynoedar;

(2R,5R)-2-pTop-7-0kCc0-1,6-aMazabnynkno[3.2. 1]oktaH-6-nn-rngpocynedar;

(2S,5R)-2-pTop-7-0KCO-1, B-anazabuymkno [3.2.1] okraH-6-un-rugpocynbdar;

n

(2R,5R)-2-xnop-7-okco-1,6-anasabmumkno[3.2. 1]Joktan-6-nn-rugpocynedar;
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N Nx hapmaLeBTUYECKN NPUeMnemMbie Conu.

MNpeanoyTuUTEnbHbIMKU  PapMaueBTUYECKU  NPUEMIIEMbIMK  COMAMM  3TUX
COeAVHEeHUN 4aBnalTCA conu C  yyactuem rpynnel SOzH, B 4acTtHocTh, conwu
YETBEPTUYHOrO aMMOHMWS, Hanpumep, Conu TeTpabyTUNaMMOHMWSA, N COMU LUEMOYHbIX
METanmnoB, Hanpumep, conmu Hatpua wunu kanua. Hanbonee npeanoyTUTENbHbLIMU
ABNAOTCHA COMUN HaTPUs, KOTOPbIE NPUBEAEHbI HIKE:

HaTpua (2S,5R)-7-0kco-2-(TpudptopmeTtnn)-1,6-gnasabumymkno[3.2. 1JokraH-6-
uncynbdar;

HaTpua (2S,5R)-7-0kco-2-(gndpTopmeTun)-1,6-agnasabunynknol[3.2. 1]Joktan-6-
uncynbdar;

HaTpna (2S,5R)-2-(anxnopmeTunn)-7-okco-1,6-agnasabuymnkno[3.2.1]okraH-6-
uncynbdar;

HaTpua (2S,5R)-2-(pTopmeTun)-7-okco-1,6-auaszabnymkno[3.2. 1]JoktaH-6-
uncynoar;

HaTpua (2S,5R)-2-(1,1-andTopaTnn)-7-okco-1,6-anazabumuymkno[3.2. 1JokraH-6-

uncynoar;

HaTpus (2S,5R)-2-[andpTop(1,3-TMason-2-un)metun]-7-okco-1,6-
anasabuumkno[3.2.1]oktaH-6-uncynear;

HaTpna (2S,5R)-2-(xnopmeTun)-7-okco-1,6-anaszabnymknol3.2. 1]JoktaH-6-
uncynbdar;

HaTpus (2R,5R)-7-okco-2-[(TpudpTopmetun)cynodparHmnl-1,6-

Anasabunuymkno[3.2.1]JoktaH-6-uncynodar;

HaTpus (2S,5R)-7-0oKkco-2-[(TpudpTopmeToKkCn)MeTnn]-1,6-
anasabuumkno[3.2.1]okTaH-6-uncynbdar;

HaTpusa (2R,5R)-2-cdbTop-7-okco-1,6-anasabuymknol[3.2. 1Joktan-6-uncynbdar;

HaTpus (2S,5R)-2-dTop-7-okco-1, B-guasabuymkno [3.2.1] oktaH-6-uncynbdar;

n

HaTpusa (2R,5R)-2-xnop-7-okco-1,6-anaszabuymkno[3.2. 1Joktan-6-uncynedar.

Hanbonee npegnoyTuUTENbHbIE COEAMHEHMS, B KOTOpbIX R He saBnsetcs
ranoreHom, NpeacTaBnaAlnT COBON:

(2S,5R)-7-okco-2-(TpudptopmeTun)-1,6-gnasabmymnkno[3.2. 1JokraH-6-un-
rmapocynbgar,

(2S,5R)-7-okco-2-(gndpTopmeTnn)-1,6-auaszabunymkno[3.2. 1]JokraH-6-nn-

rmapocynbdar; n
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(2S,5R)-2-(auxnopmeTun)-7-okco-1,6-anaszabunymkno[3.2. 1]JokraH-6-un-
rmapocynbdar;

N MX hapmaLeBTUYECKN NPUEMMNEMbIE COMMW.

MpegnoytuTenbHbiIMU  PapMaueBTUYECKU  MPUEMMEMbIMA  CONAMU  3TUX
COeAUHEeHUNn NaBNAKTCA conm ¢ ydactuem rpynnbl SOsH, B 4acTHOCTW, conwu
YETBEPTUYHOrO aMMOHMKS, Hamnpumep, Conu TeTpabyTUNaMMOHMS, U COMU LLEMOYHbIX
METanmnoB, Hanpumep, COonmu Hatpus wunu kanusa. Hambonee npeanouTUTENbHbIMU
SIBNSIOTCSA CONMM HaTPUSI, KOTOPbIE NPUBEAEHDBI HUXE:

HaTpua (2S,5R)-7-0kco-2-(TpudptopmeTnn)-1,6-gnasabumymkno[3.2. 1JokraH-6-

uncynbdar;

HaTpna (2S,5R)-7-0kco-2-(andpTopmeTun)-1,6-gnasabuynknol[3.2. 1]Joktan-6-
uncynbar; n

HaTpua (2S,5R)-2-(anxnopmeTunn)-7-okco-1,6-agnasabuymnkno[3.2.1]JokraH-6-
uncynodar.

Hanbonee npeanoyTUTENbHBIMU COEAMHEHMSIMU, B KOTOpbIX R npepcrasnser
cobou ranoreH, 9BnNAOTCA:

(2R,5R)-2-tpTop-7-0kco-1,6-gnasabnunkno[3.2. 1]oktaH-6-nn-rngpocynedar,;

(2S,5R)-2-hbTop-7-0KCO-1,6-anazabnuymkno[3.2. 1JokraH-6-nn-rugpocynbdar;

(2R,5R)-2-xnop-7-okco-1,6-anasabumumkno[3.2. 1]JoktaH-6-un-rugpocynbdar;

N NX hapmaLeBTUYECKN NPUEMMNEMbIE COMMW.

MpegnoytuTenbHbiIMU  PapMayeBTUYECKU  MPUEMMEMbIMA  CONAMU  3TUX
COeAVHEeHUN €BnATCA conm ¢ yydactuem rpynnel SOz;H, B 4acTtHocTh, conm
YETBEPTUYHOrO aMMOHMS, Hanpumep, Conu TeTpabyTUNaMMOHMS, U COMU LUEMOYHbIX
METannoB, Hanpumep, conu Hatpusa unu kanusa. Hambonee npeanovTUTENbHLIMU
ABNSIOTCSA CONMM HaTPUSI, KOTOPbIE NPUBEAEHDBI HUXE:

HaTpusa (2R,5R)-2-cdbTop-7-okco-1,6-anasabuymknol[3.2. 1Joktan-6-uncynedar;

HaTpus (2S,5R)-2-dpTop-7-okco-1,6-gunasabuymkno[3.2. 1]JokraH-6-nncynbdar,

HaTpusa (2R,5R)-2-xnop-7-okco-1,6-anaszabuymkno[3.2. 1Joktan-6-uncynedar.

CuHTtes
CoeguHeHua no wusobpeteHuio (B OCOBEHHOCTU coeauHeHns dopmynbl (1),
dopmynbl (1) vnn dopmynsl (lll), B KOTOpPLIX R He siBNsieTCs ranoreHom) moryt ObiTb

CUHTE3MPOBaHbI COrMacHO CrieaytoLen cxeme A:
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Me;SOI". NaH

i i RII
R,, [IMCO, Tro Ry, 1) MsOH. LiCl, Tr® ,
) 2) BnONH,, HCI,
NHBoc ) BrONH, NHBog A
/N Z0" NaOAc (BoaH.), EtOH |Tj
OB

Boc o) . I
@ >S5 o
6

R ‘u, R n,,,
1) MsOH, EtOAc O\ 1)NaBH(OAc);, H,SO,, EtOAc O\
2) KHCO; (Boar) NN HN NH
|
OB

| 2) wasenesas kucnota, EtOAc,
OBn aueToH

n
® 3)
1) KHCO, (soaw), MeTr®d R, Ro.,
2) Tpucbocren, NEt,, MeTTd N %N
Q%N\OBn o) ~0SO0y
) @
Cxema A

BOC-nupponuanHoH (Boc o3Hauwaet mpem-6ytokcukapboHun) (2) MoxXeT ObiTb
npvBeAeH BO B3aMMOAENCTBUE C peareHTOM, UNNAOM CynbGOKCOHUS, C NONYYEHUEM in
Situ HOBOro wmnmuga C OTKPbITbIM Luknom (6). ocne npoToHupoBaHust obpasyeTcs
Pa3sHOBMAHOCTb MOMOXUTENBHO 3APSKEHHOrO CyrbOKCOHNS, KOTOPbIN MnojBepraeTcs
HYKNeounbHON atake CO CTOPOHbl XNOPUA-aHUOHa, 4To npmeogut k ytpate AMCO
(aumeTtuncynbdokcra) u  obpasoBaHUO XMTOPMETUNKETOHA, KOTOPbLIM BCTYnaeT B
peakuymio KoHAeHcupoBaHusa ¢ O-6eH3UN-rMapoKCUNaMmmMHOM C nonyvYeHmem okcmma (7).
HeT HeobXxoaMmMOCTM B €ro BblAENEHMU, HO €ro MOXHO obpaboTarb KMUCNOTOW Ans
yaaneHuns sawmtHon rpynnel BOC, 1 npyu noawenaymsaHny NPOUCXOAUT CMOHTaHHas
Uuknmnsayms ¢ popmansHon notepen HCI ¢ obpasosaHnem paclumpeHnHoro konbya (8). U
ONATb HET HEO6XOAUMOCTU B BblAENEHNN, OLHAKO CTEPEOCENEKTUBHOE BOCCTAHOBEHWE
ABOWHOWN CBSI3M B OKCUME C NOcreayloLwmumM obpasoBaHNEM COMKU C LLaBENeBON KUCMOTON
obneryaet BbigeneHue nunepuauHa (3). B pesynbtare umknmnsagum ¢ UCnonb30BaHUEM
TpudocreHa B Ka4eCTBE UCTOYHMKA hocreHa obpasyeTca Buumnknnyeckasi movyesuHa (9),
3atem nocne pebeH3nnMpoBaHUs W Cynb(POHMPOBAHMSA MNONy4aeTCa COeAUHEHME
dopmynbl  (I). TMpu Heobxogmmoctn rpynna R moxeT ObiTb 3awmuieHa ¢
NUCNONb30OBaAHMEM MOAXOAALMX METOAO0B BBeAeHVUs 3awuTtbl.  [JOnonHuTenbHble

NoApPOBHOCTK, Kacalowmecs NyTel CUHTE3a, U anbTepHaTMBHblE CXEMbl CUMHTE3a AnNS
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MOMNYyYEHUS COEAMHEHUN NO Un30OPEeTEeHUIO U3NOXeHbl Hwxke B pasgene Ob6was
METOAOMNOMNS CUHTE3A.
Ha cxeme A nokasaHbl NyTU CUHTE3a COEAUHEHUW NO U30OpEeTeHuo hopMyrnbl
(I). CoeauHeHua no wusobpeteHuto dopmynbl (lll) moryt ObITb MNOMy4YeHbl C
5  UCnNonb3OBaHMEM  a@HanNOrM4HbIX  XUMUYECKMX MNPEBPALLUEHUN, HO UCXOAS U3
avacrepeounsomepa (2), T.e. coeguHenuns (2A):
R

Boc o)
@A)

CoepuHenuna dopmynel (I1) n dopmynel (Ill), B koTopbix R npeacrasnaet coboun
ranoreH, mMoryt ObiTb CMHTE3MPOBaHbI U3 MPEALIECTBEHHUKA, KapOOHOBOW KUCMOThbI, B

10  cooTBeTCTBMM C MNPUMBEAEHHOW Janee cxemon B (mokasaHHOW [nsa COeguHEHUNA
dopmynel (I1)):

o OH F

™M N

o N
0 N o
\o
o OH cl
2 N
\ :
)
o N "o
\0

@) AgF, Selectfluor
15 2 Pb(OAc),, LiCl
Cxema B
McxoaHoe BewecTBo Ha cxeme B cooTBeTCTBYET coegnHeHuto (9) Ha cxeme A 1

MOXeT OblTb CUHTE3MPOBAHO B COOTBETCTBUM CO CXeMOM A ucxogsa m3 kapbokcun-
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PYHKUNOHaNM3npOBaHHOro  coeaumHeHna (2). [anoreHcogepxawme CoeauHEHUs,
nokasaHHble Ha cxeme B, moryT ObiTb nepeseaeHbl n3 dopmbel -OBn B dopmy -OSO5
nocpeacTBoM AeOeH3UNUPoBaHns W CynbOHUPOBAHUA, Kak OMUCaHO Bbie W B
pasgene [pumepbl. CooTBeTcTBYOWME coeamHeHus opmynbl () moryT ObIThb
NOny4YeHbl UCXOAA U3 CTEPEOU3oMEpPa NCXOAHOMO BELLECTBa.

[Ona nonyyeHus ranoreHcogep)awmx COeAUHEHMN NO MN30OPETEeHU0 aBTopbI
n3obpeTeHns paspabotann XUMUYECKUN MyTb, MOKa3aHHbIN Ha cxeme B. XoTts cnocod
npeBpaLleHns apuncogepXawmx unum ankuncogepxawmx kapOoHOBbIX KWCMAOT B
COOTBETCTBYKOLUME apwil- UMW ankunranoreHuabl NOCPeacTBOM AekapboKkcunuposaHus
N3BECTEH YXXe B TeYeHne MHorux net (Hanpumep, cm. Hunsdiecker n Hunsdiecker (1942,
Chem. Ber., 75, 291)), Tonebko B nocneaHue rogbl 6bina paspabotaHa opurMHanbHas
KOHUenuusa B3aMmogenctems KapOOHOBOW KMCMOTbl C COMbky cepebpa u Gpomom.
Hanpumep, Li n gp. (2012, JACS, 134, 10401) coobwmnm o6 o4eHb MSArKMX YCrnoBMSAX
ANA npeBpaleHns ankuncogepXawymx KMCnoT B ankundTopuibl C UCNOMb30BAHMEM B
KayecTBe karanuasaTtopoB HuTpara cepebpa un Selectfluor™. Pabota Li BknoyaeT B cebs
OAWH NpUMEpP MNPUMEHEHUA O4YeHb peakon yHkuynoHaneHon rpynnbl F-CH,-N-CO, Ho
aTo ocobas cutyauusd, Korga UmeroTca aAse KapOOHUNbHbIE rPynMbl HA OLHOM arome
asoTa, ¢ IPPEKTUBHBIM yaaneHNeM HenojeneHHon napbl a3oTa 3a CYET CyLEeCTBEHHON
Jenokanumsauun B HanpasfeHMn aToMOB Kucrnopoaa kapOoHWnbHbIX rpynn. VMmeetca
O4YEeHb Marno NpUMEpPOoB 3TOMN (PYHKLMOHANBHOW rpynnbl TOMNBKO C OAHOWN KapBOOHMMIBHOW
rpynnon Ha arome asoTa, U AaXe OHW OrpaHNYMBaOTCS PeaKkUMOHHOCNOCOOHbLIMU
NPOMEXYTOUYHBIMW COEANHEHUSIMU ANS PeaKUMIN TUNa rMUKO3UNNPOBAHUS, NPOTEKAOLNX
yepes obpasoBaHMe MOHA MMUHMSA C MOCMEAYOWUM raleHNEM MOHA UMUHUSA CUPTOM
(2016, Organic Letters, 18, 9890). ABTOpbl N306peTEHU OOHaPYKMMN, YTO CKMOHHOCTb
MOMEKynbl K dparMeHTauMm n pasfoXeHUIO MOXHO MNPEeOAONeTb, OpraHn3oBas
PYHKUMOHanNbHYO rpynny Takum o6pa3om, 4ToObl 3@ CHET CTEPEOXUMUNYECKOTO KOHTPONS
mMorna ObiTb MpPeofoneHa eCTeCTBEHHAasl TEHAEHUUS K peakuyMoHHoW cnocobHocTu. B
cnyyae, CBSI3aHHOM CO CTabWMBbHOCTBI COeAMHEHUW NO M300peTeHunto, cTtabunmsayms
MOXeET ObITb obecneyeHa NOCPEACTBOM MyTU PA3NOXKEHUA MNYTEM NPOXOXKAESHUSA YacTuy
UMMHMST  4Yepe3  “MOCTUKOBYKD ABOMHYK CBsi3b”. HeBO3MOXHOCTL 00pasoBaHus
MOCTUKOBOW ABOWHOW CBA3M Obina Bnepsble obHapyxeHa Bredt (1902, “Ueber isomere
Dehydrocamphersauren, Lauronolsduren und Bihydrolauro-Lactone”, Ber. Deutsch.
Chem. Ges., 35, 1286-1292), a nosxe o6OCHOBaHa C WCMONb30OBaHMEM TEOPUN
MOMEKYNSPHbIX opbuTanen, cornacHo KoTopon ana obpasoBaHUA LBOWHOW CBS3U

TpebyeTcs xopowlee NPOCTPaHCTBEHHOE nepekpbiTne p-opbutanen. Takas cutyayms
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MMEEeT MeCTO B Cryyae ranoreHMpoBaHHbIX COefUHEHM no mnsobpeteHuto. BeegeHune
atoma Xxnopa Kak 3aMecTUTens OCYLLEeCTBMAT aHanorMdHbiM obpasom nyTem
AeKapbOKCUNMPYIOLLEro ranoreHNpoBaHusl, UCNONb3ys CTaHAAPTHbIE YCMNOBUS peakymu

Kowm ¢ TeTpaayerarom cauHua n xnopuaom nutus (J.K. Kochi, 1965, JACS, 87, 2500).

Komnosnymm n kombuHaymm

CoepunHeHnunsa no n3obpeTeHnto MoryT ObiTb NPEACTaBEHbl B hapMaleBTUYECKON
KOMMO3MLUMK, Npu 3TOM dapmaueBTUdeckas KOMMNO3NUUS COAEPXKUT COEAMHEHUE Mo
n3obpeteHnto BmMecTe C  apmMaueBTUYECKM MNPUEMMNEMbIM  HOCUTENEM  UNn
pasbasutenem. OObIYHO KOMMO3MUMA coaepxut Ao 85 macc.% BKMIHOYUTENBHO
coeguHeHuns no nsobpeteHuto. B 6onee TunnyHOM criydae oHa cogepxuT 50 50 macc.%
BKMIOUYUTENBHO COEANHEHUSA NO u3obpeTeHuno. MNMpeanovtuTensHble hapmayesTnyeckue
KOMMO3MUMN  SBNAIOTCA  CTEPUNbHBIMU U anunporeHHeiMn. Kpome Toro, ecnwu
hapmayeBTMYECKME KOMMO3ULUN, NPEANONKEHHbIE COrMacHO AaHHOMY W306peTeHuto,
coaepKar coeanHeHne no N3obpeTEHUD, KOTOPOE ABNAETCA ONTUYECKN aKTUBHbLIMU, TO
JaHHOe coeauHeHue no m3obpeteHMo 0ObIMHO npeacTaensieT cebe no CcyulecTsy
YUCTbIN ONTUYECKNA N30OMEP.

Kak pasbsiCHEHO Bblle, COeAMHEHUA MO N30OPETEeHUIO MOMne3Hbl ANA NeYeHus
unu npegynpexaeHns OakTepnanbHOW WH@EKUn. B 4acTHOCTW, OHU SBNAKOTCA
nHrnéuTopamu depmeHToB SBL 1 BBUAY 3TOro NonesHbl ANa YCTPAHEHUS U CHDKEHUS
PE3NCTEHTHOCTU rpamoTpulaTenbHbix 6aktepun k aHTubunotukam. [JaHHble CoeanHeHns
MOXHO WCMOMNb30BaTb B KayeCTBE MOHOTEpanuu WM KX MOXHO WCMonb3oBaTh B
pexmmax KOMOMHMPOBaHHOW Tepanuu BMECTe C aHTUOMOTMKaMM C Lenblo YCUNeHus
AencTBma aHTubmnotuka. CoeauHEHNs TakKe MOXHO WMCNonb3oBatb B kOMOMHauuuM C
nHrmbutopamm MBL, B 4acTHOCTU, ecnn OakTepuu, Bbi3blBalOLME AAHHYIO MHMEKUUIO,
PE3NCTEHTHbl K J€YEeHUIO aHTUOMOTMKOM B KadeCTBE MOHOTepanuu, W Takas
PE3NCTEHTHOCTb BbI3bIBAETCA WM NOApasymeBaeTcs, 4To OyaeT BbI3bliBATLCHA, MO
MEHbLLEN Mepe YaCTUYHO NPUCYTCTBUEM (PEPMEHTOB MeTanno-B-nakramas.

Takum obpasom, CornacHo HacTodAwemMy W30OpPETEeHUD Takke MpeanoXeHa
komBumHaums (1) coeguHeHNs no N3obpeTeHnio; N O4HOro unn Gonee yem OgHOro 13 (2)
nHrmbutopa wmetanno-p-naktamasel (MBL); wn (3) aHtmbuotuka. [lpn KenaHum
KOMBUHaLMKM TaKkKe MOryT cogepXaTtb APYrue akTUBHbIE areHTbI.

B komOuHaumsax no n3obpeTeHuto Kaxkabld U3 akTUBHBIX areHTOB MOXET ObITb
NpeACTaBneH B €4UHOW KOMMO3NLUKU, NN Ha OCHOBE OAHOro unn 6onee Yyem OgHOro u3

HUX MOXET ObITb npuroToeneHa otaeNlbHaa KOMMNO3nLnA. B cnyyvyae npuroToBrieHuUda
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OTAENbHbIX KOMMO3uuyMn 3T gBa wnn Bonee 4yem fJBa areHTa MOXHO BBOAUTb
OAHOBPEMEHHO UMW MO OTAENbHOCTU. AKTUBHbIE areHTbl, HA OCHOBE KOTOPbIX FOTOBAT
OoTAEenbHbIe KOMMO3uuyum, MoryT ObiTb npefcTaBneHbl B dopme Habopa, BO3MOXHO
BMECTE C MHCTPYKLUUSMM NO UX BBEAEeHMI0. Hanpumep, Habop MOXeT BknoYaTtb B cebs
(1) komMno3uyuto, cogepaLLyto CoOegUHEHME NO N30BPETEHNIO; N YTO-NMOO OAHO nnn oba
3 (2) komnosvyuu, coaepxawierd aHTUbnoTuk, M (3) KoMMo3nMuuM, cogepkaLlen
MHrMouTop MBL, BO3MOXHO BMECTE C UHCTPYKUMAMU K UX NPUMEHEeHuto. B crnyyae
NPUroTOBMNEHNSI COBMECTHOW KOMMO3MLMKM 3TN ABa 1 Bonee Yem 4Ba akTUBHbIX areHta
MoryT ObiTb MpeacTaBneHol B BMAE apmaueBTUYECKOM KoMMmosuuuu.  Tak,
hapmaueBTnHeCKas KOMMO3MUMST MOXET coaepaTthb (1) coeguHeHne no n3obpeTeHuio,
onucaHHoOe B AaHHOM 3asBke; (2) dapmayeBTUYECKUM MNPUEMITEMbIA HOCUTENb UMK
pasbaButenb; M BO3MOXHO 4YTO-MMOO ogHO unm oba um3 (3) aHTubuotuka; mn (4)
NMHrMbuTopa metanno-p-nakramassl (MBL).

Taknm obpasom, coeguHeHME NO U3OOPETEHUD U aHTUBMOTUK MOryT ObITb
NMPUroTOBMNEHbI B COCTaBe KOMMO3ULMA BMECTE uUnuM no oTaenbHocTu. Kpome Toro,
coefuHEHne no ns3obpetTeHnto n nHrmdutTop MBL MoryT 6bITb NPUrOTOBNEHbLI B COCTaBe
KOMMO3MLUMAW BMECTE WUNU MO OTAENbHOCTU. ECnn NpUCYTCTBYIOT BCE TPWU aKTMBHbIX
areHTa, TO CoeguHeHne no u3obpeTteHuto, nHrnbutop MBL 1 aHTMOMOTMK MOoryT ObiTb
NpeAcCTaBneHbl B €4UHON KOMMO3ULMK, UMK Ha UX OCHOBE MOrYT ObITb MPUroTOBMEHbI
oTAEenbHbIE KOMMO3UUUW. ANbTEPHaTUBHO, ABOE M3 3TUX KOMMOHEHTOB MOryT ObiTb
NPeACTaBneHbl B €A4MHOW KOMMO3ULWMM, a OCTaBLUMWCA KOMMOHEHT MOXeT ObiTb
npeacTaBneH OTAenbHO. [pyrMmy crioBamu, KOMMNO3WLWS HA OCHOBE COEAMHEHWUSA Mo
N306peTEeHNIO MOXKET ObITb NPUroTOBNEHA BMECTE C UHrMbuTopom MBL 1 aHTUGNOTUKOM;
NN KOMMNO3MLMS HA OCHOBE COEAMHEHMSI NO U30OPETEHUIO MOXET ObITb NPUrOTOBMNEHA
BMecTe C nHrmbutopom MBL, B TO Bpems kak aHTMOMOTUK NPeACTaBMEeH OTAENbHO, U
KOMMO3MLUMA Ha OCHOBE COEAUHEHMSI MO U300PETEHU0 MOXET ObiTb NPUroTOBNEHa
BMECTe C aHTUBUOTMKOM, B TO BpeMS Kak nHrmbmutop MBL npeacraBneH oT4enbHO; unm
KOMNo3uyus MoxeT ObITb MNpUroToBrNEeHa Ha OCHoBe WHrubutopa MBL BmecTe C
aHTNBNOTMKOM, B TO BPEMS Kak COeANHEHME MO M30OPETEHNIO NPEACTaBNEHO OTAENBHO;
UM Ha OCHOBE KaXKaoro u3 COeAMHEHMs MO n3obpeTeHmo, uHrmbutopa MBL n
aHTNBMoTMKa MOryT ObITb MPUrOTOBMEHbI OTAEMbHbBIE KOMNO3ULMW.

MNpeanoyTuUTEnbHO, aHTMOMOTUK, KOTOPbIN BBOAAT C COEAMHEHMEM MO
N300PETEHNIO MM UCMONb3YIT B KOMOMHaUMKM nnbo KOMMO3MUMM MO U30BpEeTeHuo,
npeacraesnseT cobon B-nakramHbli aHTMOMOTUK. Bonee npeanoYTUTENBHO, aHTUBMOTUK

npeacraesnsetr cobon B-naktamHbi aHTUOMOTUK, BbIOpaHHbIN K3  KapbaneHemos,
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NEeHUUMNINHOB, LUedanocnopmMHOB U NEHEMOB;, UnM aHTMOMOTUK npeacTasnseT cobown
asTpeoHam. [Mpumepbl aHTMOMOTMKOB rpynnbl kapbaneHemoB BKMOYaT OeHaneHem,
UMUMNEHEM, MEPOMNEHEM, 3pTaneHem, gopuneHem n uaneHem. Npumepsl NEHULUIIIMHOB
BKMIOYAOT  aMOKCULWNNWH,  aMnNUUUNIWH,  TUKApuWniuvH,  nunepauuniMH - u
knokcauunnuH. [Mpumepbl  UedanocnopuHoB  BKMOYalT  Uedenum, UedasonuH,
uedTpuakcoH, uedtasngum un uyedTobunpon. [lpumepbl NEHEMOB  BKMOYAKOT
daponeHem. [pyrne aHTMOMOTUKM BKIHOYAOT TOOpaMnLUmMH, HEOMULMH, CTPENTOMULMH,
reHTammymH, Tasobaktam, pudamnuuuH, uMnpodnokcaymH, amukauuH, KOMNMUCTUH,
astpeoHam 1 nesodnokcaumH. [peanodTutenbHo, B-NakTamHbliA - aHTUOMOTUK
npeacrasnsgetr cobon asTpeoHam wunu aHTMbMoTMK rpynnbl kapbaneHemoB, 6onee
npeanoYTUTENbHO OraneHem, umuneHem unm meponeHem. CornacHoO OJHOMY U3
acrnekTtoB MpeanoYTUTENbHBbIM  aHTUBUOTMKOM rpynnbl  kapbaneHemMoB sBRseTCA
B6uaneHem. CornacHo Apyromy acnekty npeanoYTUTENbHbIM aHTMOMOTUKOM Tpynnbl
kapbaneHemoB aBnseTca meporneHem. CornacHo Apyromy npeanovTuTeNbHOMY acnekTy
B-naktamHbIn aHTUBOMOTUK npeacTaBnaeT cobon aHTUOMOTUK rpynnbl KapbaneHemos,
fonee nNpeanoYTUTENBHO WMWMEHEM UMM MeponeHem, Havbonee npeanoyYTUTENBHO
MEpPOMNEHEM.

Ecnu B kOoMOMHaUuaxX unvM  KOMMO3ULUMSX MO  M30OPETEHUIO MPUCYTCTBYET
NHrMbutop MBL unun ero BBoagAT BMECTE C COEAMHEHMEM MO N30OPETEHUIO, TO AaHHbBIM
nHrnéutopom MBL npeanoyTutenbHO ABNAETCH coeauHeHune, kotopoe onucaHo B WO
2014/198849, (B2533136, PCT/EP2018/069827 (u4to onybnukoBaHo kak WO
2019/016393) nnn EP18290056.3.
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MpepnoutuTtensHo, nHrnbutopom MBL aenseTtcs coegmnHerne copmynbl (A) nnm

ero papmavyeBTU4ECKM NpUemMnemas corlb,

N
|
o\\\ /é}\w/ \ \(N N /R5A
4
FL7A |

[®OPMYJIA (A)]
roe:
R BbiBpan 13 H, R™ n -CH,OC(O)R™, rae R™ BbibpaH u3 HezameleHHbIx C;-

CsankunbHou rpynnel 1 peHnna;

®  npeacraBnser  cobOM  LMKNUYECKYHO  rpynny, BbiOpaHHytO 1”3

Cs-CioapunbHon, 5-10-uneHHon retepoapunbHon 1 4-10-yneHHon kapBoLMKNNYECKON n
reTepoLmKNInYecKomn rpynn;
kaxablii R** He3aBUCUMO BbIBpaH u3:
(1) ranoreHa unm R®,
(2) rpynn  Cisankun, O(Cisankun), S(Cisankun), SO(Cisankun) wnm
SO,(Cysanknn), kaxkaas u3 KOTOPbIX BO3MOXHO MOXET ObiTb 3ameLyeHa 1,
2 Unu 3 ranoreHoBbIMU 3aMeCTUTENSIMA WU OAHUM 3amecTuTenem RE:
n
(3)  NRPC(O)R® n NR®C(O)NRPR®, rae kaxabii R? n R® HesaBucumo BbibpaH
M3 atoma BOAOpPOAa W HesamelleHHoro Ci.ankuna, U kaxablh R°

npeacrasnseT cobon HesameLleHHbIN Cq_ankum;

kaxabi R® HesaBmcumo BbiBpan m3 CN, OH, -C(O)NRR?, -NRR
-NR"C(NR"™R™, -C(NR™)NR'R™ n -NR'C(NR')NR'™R™; npu atom
kaxabit M3 R’ u RY HesaBucumo npeactaBnseT coboit H  unw
He3ameLleHHbIn Cqanknn;

mpasHo 0, 1, 2 unn 3;
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R* BbiGpan n3 atoma Bogoposa M Ci-CaankunbHOW rpynnbl, KoTopas He
3amelleHa unu samelyera 1, 2 unu 3 samecTutensmm, BoibpaHHbIMM 13 ranorexa, -OR'°
" -NRmR”;

n pasHo O nnu 1;

Z" npepctaBnsieT coboii cBsisb unm BbIBpaH U3 -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(NR1O)NR11‘, 'NR1OC(NR11)NR12', 'NR1OC(N+R11R12)', 'C(N+R1OR11)NR12',
-NRC(N*'RR™)NR™-,  -NR™C(NR')O-, -OC(NR'™)NR', -NR'C(N'R'R™)0-,
-OC(N'R"R")NR"%, -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(NR1O)NR15-, -NR1OC(NR11)NR15-, -C(N+R1OR11)NR15-, -NR1OC(N+RMR12)NR15-,
-OC(NR™)NR", -OC(N*R"R")NR"-, -SC(NR')NR' 1 -SC(N'R"R"")NR"®-;

L* npeacTtaBnsieT coboit cBS3b UNK BbiBpaH U3 C,ankunena, C,4ankeHuneHa,
CoankuHunena,  CiiankuneH-(CsgyuknoankuneH)-Cq sankuneHa, Ci.sanknnen-(Ca.
sUmknoankuneHa) un (CsgumknoankuneH)-C,ankuneHa, npy 31om L He 3ameweH wnu
samewled 1 wnm 2  3amecTutensimu, BbiOpaHHbIMA M3 ranoreHa, -OR'™ u
-NR™R": urm L npeacrasnset cobon -C(R'%)=N-:

X* npeactaBnsier coboii cBA3b MM, ecni L He SBRNSeTCS CBSI3bIO MMM
-C(R"®)=N-, To X npeacrasnsaeT coboii cea3b unm BuiBpaH 13 -NR'- -O-, -NR'°C(NR™")-
n -C(NR')-;

p pasHo O unu 1;

R* Bbi6paH 13 H, -CN 1 C-Cankuna, KOTopbIi He 3aMeLLeH Unn 3ameLleH 1, 2
unu 3 3amecTUTensimu, BoiIBpaHHbIMK 13 ranorena, -OR'™®, -NR"R'! n -CN;

unn R** coeanten ¢ R* ¢ oB6pasoBaHnem, BMecTe ¢ aToMamu, K KOTOPbIM
OHW MPUCOEAUHEHBbI, 5-6-YNEHHON TreTepOoLUUKNUYECKON T[pynnbl, CcoaepKallen no
MEHbLUEN MeEpe OAWH HAaCbILEHHbIN aTtoMm yrnepoaa B KomnbLUe, NPy 3TOM YyKasaHHas
reTepoUMKnuYeckas rpynna He 3amelleHa unu 3amelleHa 1 mnm 2 3amecTutensamu,
BbIGPaHHbIMM U3 HesameLleHHoro Cq-C,ankuna, ranorexa, -OR'®, -NR'R"" u -CN;

R* BbiBpaH U3 H, -CN n C;-C;ankuna, KoTOpbIi He 3aMeLLeH UK 3ameLleH 1, 2

nnu 3 3aMecTUTensMu, BoibpaHHbIMK 13 ranorena, -OR'™®, -NR™R™" 1 -CN;

unn R* coeanten ¢ R* ¢ ob6pasoBaHnem, BMecTe ¢ aTomamu, K KOTOPbIM
OHM TMPUCOEAUHEHBbI, 5-6-YNEHHOW TreTepOUUKNUYECKON T[pynnbl, COAEpXKallen no
MEHbLLUEN Mepe OAWH HAaCbILWEHHbIN aTtoM yrnepoaa B KomfbLUe, NPy 3TOM YyKasaHHas
reTepoymKknuyeckas rpynna He 3ameljeHa unu 3amewleHa 1 mnm 2 3amecTutensmu,

BbIGPaHHbIMM 13 He3amelleHHoro C-Crankuna, ranorexa, -OR™, -NR'R"" n -CN;
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unn R* coeanrer ¢ R® ¢ obpasoBaHmemM, BMECTE C aTOMaMu, K KOTOPbIM
OHM MPUCOEAUHEHbI, 5-6-UNEeHHOW TreTepoOLUUKNUYECKON T[pynnbl, CoaepXKallen no
MEHbLUEN Mepe OAWH HACbILEHHbIN aToM yrnepoaa B KOfbLUe, NPy 3TOM YyKasaHHas
reTepoymknuyeckas rpynna He 3amewleHa unu 3amewjeHa 1 vmnm 2 3amecTutensmu,
BbIGpaHHbLIMM U3 HesameLleHHoro C-C,ankuna, ranorexa, -OR'®, -NR'°R"" n -CN;

R® Bbi6paH 13 H, -CN 1 C-Csankuna, KOTopbIi He 3aMeLLeH Unn 3ameLleH 1, 2

nnu 3 3amecTUTensMu, BoiIBpaHHbIMK 13 ranorena, -OR'™, -NR™R™" 1 -CN;

unn R® coeauten ¢ R* ¢ ob6pasoBaHnem, BMecTe C aToMaMu, K KOTOPbIM
OHM MPUCOEAUHEHBbI, 5-6-YNEeHHOW TreTepoOUUKNUYECKON T[pynnbl, COAEpKallen no
MEHbLLUEN MeEpe OAWH HAaCbILEHHbIN aTtoMm yrnepoaa B KomnbLUe, NPy 3TOM YyKasaHHas
reTepouMKnuYeckas rpynna He 3amelleHa unu 3amelleHa 1 mnm 2 3amecTutensmu,
BbIGpaHHbIMM U3 HesamelleHHoro Cq-C,ankuna, ranorexa, -OR'®, -NR'R"" u -CN;

unn R% coegmHen ¢ R™, ecnu oH npucyTcTByeT, ¢ oBpasoBaHMeM,
BMECTe C atoMaMmu, K KOTOPbIM OHW MPUCOeAMHEHbI, 5-6-UnNeHHOW reTepoLUKINYECKOn
rpynnbl, cogepkallen no MeHbLUEN MepPe OAMH HACLIWEHHbIA aTOM yriepoga B Konbue,
npy 3TOM yKasaHHasi reTepouuknmyeckas rpyrnna He 3amelleHa unu samewdeHa 1 unum 2
3amecTutensmMmun, BblbpaHHbIMKM K3 HesamewleHHoro Cq-Cankuna, ranorexa, -OR™
-NR'R"" 1 -CN;

R™, ecnn oH npucytcteyeT, BbibpaH U3 H, -CN n C-C,ankuna, KkoTopblii He
3ameLleH unu sameweH 1, 2 unu 3 3aamecTutensmu, BbibpaHHbIMU U3 ranorexa, -OR™
-NR"R"" 11 -CN;

nnm R™ coeanten ¢ R* ¢ o6pasoBaHmem, BMECTe C aTOMamu, K KOTOPbIM

OHM MPUCOEAUHEHBbI, 5-B-YNEeHHOW TreTepPOLUUKNUYECKON T[pynnbl, CoAepKallen no
MEHbLUEN Mepe OAWH HAaCbILEHHbIN aTtom yrnepoaa B KombLe, NPy 3TOM YyKasaHHas
reTepoUMKNUYeckas rpynna He 3amelleHa unu 3amelleHa 1 vnm 2 3amecTutensamu,
BbIGpaHHbIMM U3 HesameLleHHoro Cq-C,ankuna, ranorexa, -OR'®, -NR'R"" u -CN;

kaxabii R'°, R", R'?, R™ un R nesaBucumo npeacrasnsiet coboit H unu metun;

kaxabln R'® HeszaBucuMo npepcTaBnsieT coboit 3amelleHHblit Cq-C ankmn unu
HesameLleHHbI C,-C,ankvn, npu atom, ecnm R'® npeactasnser coboil 3ameLLeHHyto
ankunbHY rpynny, TO JAaHHaa ankunbHas rpynna 3aveweHa 1, 2 wvwim 3
3aMecTUTeNsMU, He3aBUCMMO BblBpaHHbIMK 13 ranoreHa, CN, OR' n -NR'™R™.

Bonee npeanoututensHo, nHrmMbutop MBL npeacraBnsaetr cobon coeauHeHue
dopmynebl (A) nnu ero oapmMaueBTUYECKU NPUEMITEMYIO COfb, FAe€:

R npeacrasnset coboi H;



10

15

20

25

30

52

® BbIbpaH U3 eHuna, UMKnorekcaHa, nunepuguHa, nupuiasuHa, nupugmuHa um

Tnasona,
m paBHO 1 unun 2;
kaxablii R** He3aBMCUMO BbIBpaH u3:
ranoreHa, CN, OH, -C(O)NR'R?, -NR'R%; npu atom kaxabiii us R u R
He3aBUCUMO npeacTaBnaeT cobon H vnm metun; u
rpynn Ci.ankmn, O(Cq.ankmn), S(Ci..ankun), SO(C.ankun), kaxaas us
KOTOPbIX BO3MOXHO MOXET ObITb 3ameLleHa 1, 2 unn 3 3amectutensmm,
BbIOpaHHbIMK 13 ranoreHa, CN, OH;
n pasHo O;
Z* BbibpaH 13 -NR'°C(0)-, -C(O)NR™- n -NR°C(O)NR"'-;
LA npeacraenser cobonm cBA3b MM BbibpaH M3 CisankmneHa wu
C,.sankeHuneHa;
X" npeacrasnsieT coboii CBSA3b;
p pasHo O; unu p pasHo 1, u R™ npeactaBnsiet cobon H;
R** npeacrtasnseT coboi H;
R* BbiBpaH u3 H, -CN 1 C;-C,ankuna, KoTopbIi He 3aMeLLeH U 3ameLleH 1, 2
unu 3 ranoreHoBbIMU 3amectutensmu u/unu ogHum -NR'°R'" samecturenem H;
R®* npeacrasnset cobon H.
Ewe ©OGonee npeanoututenoHo, wuWHrMbutop MBL npeacrasnser cobon
coeaunHeHnune opmynbl (A), BbiIbpaHHOe n3:
5-[[4-[(2-ryaHugnHoaueTnn)ammHol-3-
(TpndbTopMmeTOKCH)bEeHUN]CYNbGOHUNAMUHO]TNA30MN-4-KapOOHOBOW KNCIOTbI;
5-[[3-hTOp-4-[[(2-ryaHuamHoaueTmn)ammHolmeTmn]dpenunn]-
cynbdoHnnaMmmHoltnason-4-kapboHOBOW KUCNOTb;
5-[[3-dbTOpP-4-(ryaHuamHomeTnn)peHmn]cynbdoHMnamMmmHo]Tnason-4-kapb oHOBON
KMCNOTbI;
5-[[3-dbTOpP-4-(2-ryaHnanHosTuncynsdaHmnkapboHmnammHo)dpeHnn]-
cynboHnnaMmmHoltnason-4-kapboHOBOW KUCNOTbI;
5-[[4-[2-[(2-aMNHO-2-NMUHO-3TUI) aMUHO]-2-OKCO-3TUN]-3-PTOpP-
heHun]cynbpoHnnammnHoltnason-4-kapboHOBON KUCMOTI;
5-[[3-kapBamonn-4-[(2-

ryaHuauHoaueTun)ammHo]deHnn]cynbpoHnnamMmmHo]tmason-4-kapb OHOBOW KNCIOThI,
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5-[[3-ynaHo-4-[(2-ryaHngmnHoaleTnn)ammHo]penun]cynboHmnnaMmmHo]Tnason-4-
kapbOHOBOW KNCMOTbI;
5-[[3-dpTOp-4-(2-ryaHnanHoaTokcnkapb oHmnammHo)oeHmn]-
CyNbGOHUNAMUHO]TNa30n-4-kapOOHOBOW KUCMOTbI;
5-[(4-ryaHunaunHoeHnn)cynboHnnammHo]tmason-4-kapbOHOBOM KMCMNOTbI;
5-[[4-[2-(2-kapbammmmnaounrngpasmnHo)-2-okco-aTnnl-3-bTop-
heHun]cynbpoHnnammHolrnason-4-kapOboHOBOW KUCMOTbI;
5-[[3-xnop-4-[(2-ryaHnaunHoaueTtun)ammHo]deHnn]cynbsoHMNaMmnuHo | Tnason-4-
kapOOHOBOW KNCINOTbI;
5-[[4-[(2-ryanngmHoaueTnn)ammHo]-3-MeToKCU-heHnn]CcynbhoHMNaMNHOTUa3orn-
4-kapOOHOBOW KUCMOTbI;
5-[[4-[[2-(2-kapbammmpngonnrugpasnHo)aleTmn]ammHol-3-hTop-
heHun]cynboHnnammnHoltnason-4-kapboHOBON KUCMOTI;
5-[[4-[[(2E)-2-(kapbamnummngonnrngpasoHo)auetun]ammHol-3-dTop-
heHun]cynbpoHnnammnHolTnason-4-kapboHOBOW KUCMOTI;
5-[[4-[[2-(4,5-gurnapo-1H-umngason-2-mnammHo)avetmn]ammHol-3,5-audtop-
heHun]cynbgoHnnammnHolTnason-4-kapboHOBOW KUCMOTI;
5-[[6-[(2-ryaHngmHoaueTmn)ammHolnnpuaasnH-3-unjcynboHnnaMmmHolTnason-4-
kapbOHOBOW KNCMOTbI;
5-[[4-[(2-amUHO-2-UMMHO-3TMN)KapbamonnammHol-3-Top-
deHun]cynbdoHunammHolrnason-4-kapboHOBOW KUCMOTb;
5-[[3,5-andTop-4-
(ryaHmamHokapbamonnammHo)peHnn]cynbPOoHMNamMmmHoTnason-4-kapOoHOBOW KNCMNOTbI;
5-[[4-[(3-amuHO-3-umnHO-NponaHoun)amuHol-3,5-audpTop-
dheHnn]cynboHmnammHolTnason-4-kapOboHOBOW KUCMNOThI;
5-[[4-[[3-(anmMeTuUnammHo)-3-MMUHO-NponaHoun]amMmmnHol-3-pTop-
deHnn]cynbpoHmnammHolTnason-4-kapboHOBOW KNCNOThI;
5-[[3-dpTOp-4-[(2-ryaHnguHookcuayeTun)ammHoldeHun]-
Cynb®OHUNaMUHO]Tnason-4-kapOoHOBOW KUCMOTbI;
5-[[3-dpTOp-4-[[3-UMUHO-3-(MEeTMNaMUHO) NponaHoun]amuHo]deHnn]-
Cynb®OHUNaMUHO]TNa3on-4-kapOoHOBOW KUCMOTbI;
5-[[4-[3-(4,5-aurugpo-1H-ummnaason-2-nn)nponaHounammHol-3-pTop-
dheHnn]cynbdoHmnammHo]Tnason-4-kapboHOBOW KUCNOThI,
5-[[2-[(2-ryaHnaunHoayeTun)aMmmHo]TMason-5-unjcyns@oHnnamMmmHo]Tmason-4-

kapbOHOBOW KNCMNOTbI;
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5-[[4-[[2-[(N-ynaHokapbamummgonn)ammHolaueTmn]ammHol-3-hTop-
heHun]cynbgoHnnammnHolTnason-4-kapboHOBOW KUCMOTbI;
5-[[3-dpTOpP-4-(ryaHnamHokapbamonnammHo)peHun]cynbpoHnnammHo]tmason-4-
kapOOHOBOW KUCNOTbI;
5-[[3-cpTOp-4-[[2-(MOp P OnMH-4-KkapbokcummngonnammHo)aueTnnjammHol-
heHun]cynbdoHunammHolTnason-4-kapOboHOBON KUCMOTbI;
5-[[4-[(3-aMUHO-3-MMNHO-2-MeTUN-NponaHounn)amMmmHo]-3-pTop-
heHun]cynbdoHunammnHoltnason-4-kapOboHOBON KUCMOTbI;
5-[[4-[[2-(4,5-gurngpo-1H-umngason-2-nn)ayetmnjammHol-3-dTop-
heHun]cynbpoHunammnHoltnason-4-kapOboHOBON KUCMOTbI;
5-[[4-(kapbamumungounkapbamomnnammHo)-3-hTop-
heHun]cynboHnnaMmmHolTnason-4-kapboHOBON KUCMOTI;
5-[[4-[[(2R)-2-ryaHmnauHonponaHoun]ammHo]oeHun]cynb@oHUNamMmmHo]tnason-4-
kapOOHOBOW KNCINOTBI;
5-[[3,5-andTop-4-[(2-
ryaHuauHoaueTun)ammHo]deHnn]cynbpoHnnamMmmHo]tmason-4-kapb OHOBOW KNCIOThI,
5-[[4-[(4-amnHO-4-nMnHO-ByTaHomn)amnHol-3-pTop-
heHun]cynboHnnaMmmHolTnason-4-kapboHOBOW KUCMOTbI;
5-[[4-[[2-(4,5-gurngpo-1H-umngason-2-mnammHo)avetmn]ammHol-2,5-audtop-
heHun]cynbgoHnnammnHolTnason-4-kapboHOBOW KUCMOTbI;
5-[[2,5-andTop-4-[(2-
ryaHuguHoaueTtun)ammHo]dernn]cyneoHnnammHo]tmason-4-kapboHOBOW KNCMNOTbI;
5-[[3-dbTOp-4-[[2-[(N-MeTunkapbammmuaonn)ammHolaueTun]jammHol-
theHun]cynbdoHunammHolTnason-4-kapOboHOBON KUCMOTbI;
5-[[3-pTOp-4-[[2-(2-UMNHONMMAA30NNANH-1-
un)aueTtun]ammuHoldpeHnn]cynbdoHMNaMUHO]TUa3on-4-kapBboHOBOW KNCTOTbI;
5-[[4-[[2-[kapbamummgonn(meTun)ammHolaueTmn]ammHol-3-hTop-
heHun]cynbpoHunammnHoltnason-4-kapboHOBON KUCMOTI;
5-[[4-[[2-[[N-(2-amnHO3TUN)KapbammmngounlammHolageTun]ammHol-3-ptop-
heHun]cynbpoHunammnHolTnason-4-kapboHOBON KUCMOTI;
5-[[5-hTOp-6-[(2-ryaHnanHoaueTun)amumHo]-3-
nupuaun]cyneoHunaMmmHoltnason-4-kapboHOBON KUCMNOTbI;
5-[[3-pTOp-4-(3-ryaHngmHonponaHounamMmmHo)peHmnn]cynboHMNaMmmnHo Tmasorn-

4-kapOOHOBOW KNCIOTI;
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5-[[4-[(3-aMUHO-3-MMMHO-NIpoNnaHounT)aMmnHo]-3-pTop-
heHun]cynboHnnammHolTnason-4-kapboHOBOW KUCMOTbI;

5-[[3,5-agndpTop-4-
(ryaHmamHokapbamonnammHo)peHnn]cynbPOoHUNamMmmMHoTnason-4-kapOboHOBOW KUCNOTbI;

5 5-[[3-dTOp-4-[(2-ryaHnguHoaueTun)ammHo]deHmn]cynboHunnammHoltnason-4-

kKapOOHOBOW KUCMOTbI; U

5-[[4-[(2-ryaHugmHoaueTmn)ammHo]peHun]cynboHnnammHoltnason-4-
kapOOHOBOW KNCMNOTbI;

N Nx chapmaLeBTUYECKN NPUEMIIEMbIX CONEN.

10 CoepuHernua dpopmynbl (A) 1 nx hapmayesTU4ECKM NPUEMIIEMbIE CONMW ONMUCaHbI

B WO 2019/016393.

AnbTepHaTmMBHO, MHrMbuTop MBL npegnoyTuTensHO MOXKET NpeacTaBnsaTh cobom

coeaunHeHne dgopmynel (B) nnu ero bapmaudeBTUYECKN NMPUEMITIEMYIO COMb,

11B
R \ YB— AB_(st)nB
N—so0,
S
\ 0
1B \
R N
OH
15 [®opmyna (B)]

rae
R'® npeacrasnsieT cobol atom Bogopoaa, ranoreHa, CN, R'?2, OR'?®, SR'?® ynm
NR1ZBR13B;
rae R'?® npeactaBnsieT coboit Cqsankun, BO3MOXKHO 3aMELLEHHbIA OfHUM UMK
20 Boriee Yem oaHUM 3amecTuTenem R®®: deHun nnu 5-6-uneHHbIli reTepoapun,
KaXKAbIW N3 KOTOPbIX BO3MOXKHO MOXET ObITb 3amMelleH ogHUM unu 6onee 4yem
oaHUM 3amecTuTenem R°E: unu 3-6-uneHHbIl UMKroankmn mnn 3-6-4neHHbI
reTePOLVKIUIT, KaXKA4bIA U3 KOTOPbIX BO3MOXHO 3amelleH ogHum unu Gonee
Yyem oAHWM 3amecTuTenem R:;
25 kaxabil R?® HesaBucumo npeactaBnseT cobon ranoreH, CN, OH unu
OC,4ankmn, BO3MOXHO 3aMELUeHHbIn OAHUM unu 6ornee 4Yem OAHUM

3amecTtuTenem, BbidpaHHbIM 13 ranoreHa n OH;
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kaxabi R°® HesaBucumo npeacrasnser coboii ranored, CN, OH unu Cy.
sankmn nmbo OC,4ankun, Kaabll N3 KOTOPbIX BO3MOXHO MOXET ObiTb
3amMeLleH OaAHUM unn Bonee 4Yem OAHUM 3amecTuTenem, BblOpaHHbIM U3
ranoreHa n OH;
kaxabll R®® HesaBucumo npegcraensieT cobon ramoreH, CN, OH, okco
unn Cygankun nubo OC,4ankin, BO3MOXHO 3aMeLUEHHbI OAHUM WUnun
donee 4yem ogHUM 3amecTuTenem, BoibpaHHbiM U3 ranoreHa n OH;
R™® npeactasnsier coboll atom Bogopoda MNU Cieankur, BO3MOXKHO
3aMeLlUeHHbIN OgHUM Unn Gonee 4Yem oAHUM 3amecTtutenem R? koTopbin
onpefeneH BbILLE;

Y®  npeactaBnser  cofoit  OAMHApHYO  CBSi3b, -Ci4ankmneH-  mnu
-C,.4aNKEHWNEH-, KBKAbINA U3 KOTOPbIX MOXET BbITb 3amMelLieH rpynnoit R'™S; unn

-Cisankunen-O-; -Cq,ankunen-N(R%®)-:  -N(R®*®)-; -C,.,ankunen-C(O)N(R®)-:
-C14ankmnen-N(R®*®)C(0O)- unn -N(R®*®)C,_4ankuneH-; npu atom

R' npeacrasnser coBon OR®, NRPR™, NRBC(O)R™, C(O)NRPR™,
C(O)OR™;

kaxxabi R® n R™ nesasncumo npeactaensiet cobom H vnu Cqsankun; n

R® npeacraBnsetr cobom atom Bogoposa wnum  Cisankvn  nubo
-C(O)Cqanknn, kaxabii U3 KOTOPbIX BO3MOXHO 3amMelleH ogHUM unu Bonee
yeM oaHuUM 3amecTutenem R n

C1.4@NKnneHoBbIe Lienn BO3MOXHO MOryT ObiTb 3ameLleHbl ogHuM munu 6onee
3amecTtutensmm R°;

kaxxabll R®® 1 R®® HesaBucumo npeacraenseT coboit ranored, CN, OH unu
OCi4ankun, BO3MOXHO 3aMelleHHbIn OAHMM wunu Oonee 4Yem OfHUM
3amecTtutenem, BbidpaHHbIiM 13 ranoreHa n OH;

AP npepacrtaBnsieT coBOM LMKNMYECKYIO FPynny, BbIGpaHHylo u3 6-10-yneHHoM
apunbHou, 5-10-4neHHon retepoapunbHon Unn 3-10-uneHHor kapbouuknunbHOW nMbo
reTepoLMKNUNLHOW rpynnbl;

nB pasHO 0-4;

kaxabi R?® HezaBmcumo BbIBpaH 13 R*®; unu

rpynn Cq.4ankun, C,sankeHnn, O(Cqankun), S(Cq4ankun), SO(Ci4ankmun) unu
SO,(Cq..anknn), kaxgas U3 KOTOPbIX BO3MOXHO MOXET ObiTb 3amMelleHa OAHMM WNu
Bonee yem ogHUM 3amectutenem RE; unu

C(O)OR®; C(O)R%; OR®®, NR*R®%;, NR**C(O)R®®, NR**C(O)NR**R®® wunn
SOZNR21BRZZB;
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unu, ecnu rpynna AP aBnseTcs HaCbILLEHHOM UMM YaCTUYHO HACbILLEHHOM, To R%®
TakkKe MOXET NpeacTaBnsiTb COO0M OKCO;
kaxxabi R*® HesaBucumo npeacrasnset cobon ranoreH, HUTpo, CN, OH; nnu
-C(O)OR™®, -C(O)NR™ER"®E ynn -NR"BR"*E:
deHnn, BO3MOXHO 3aMELLEHHbIA OAHUM UNn Bonee Yem OAHUM 3aMecTUTENneM
R vnm
HadTUN, BO3MOXHO 3aMELLEHHbIN OAHUM Unun 6onee Yem OgHMM 3aMeCcTUTENEM
R'®: vnm
5-10-uneHHbIN reTepoapu, BO3MOXHO 3aMeLUeHHbIn OgHUM unu bonee 4vem
oaHUM 3amectutenem RS unu
3-8-uneHHbIn KapBoUMKNUM, BO3MOXHO 3aMeLEHHbIA OAHUM uUnn Bonee 4em
oaHUM 3amectutenem RS unu
3-8-UnNeHHbIN reTepPOLUKNNUI, BO3MOXKHO 3aMELLEHHbIA OZHUM Mnn Gonee 4Yem
OAHVIM 3aMecTUTenem, BbiIBpaHHbIM 13 okco 1 R™;
kaxabi 3 R™® n R™® nesaBucumo npeacrasnsier coboit H unu Cqsankun,
BO3MOXHO 3aMELLEHHbIN OgHUM nnu 6onee samecTutensmu, BbiGpaHHbIMA U3
ranoreHa n OH;
kaxxabll R’® HesaBucMmo npepcraensieT coboit ranored, CN, OH; wunu
Ciqankun nubo OCi.,anknin, Kaxabld U3 KOTOPbIX BO3MOXHO MOXET ObiTb
3amMeleH ogHMM unu Gonee 4Yem OAHMM 3amecTuTenem, BbiOpaHHbIM K3
ranoreha u OH; umn NRER*®, rpe kawabm R® u R*® Hesasucumo
npeacrasnset cobon H nnu Cq_4ankun;
kaxxabil u3 R¥® n R#® npepcraBnsieT coboit atom Bogopoja  Mnw

Ciqankun, unu R?'® y R?E

BMECTE C aTOMOM a30Ta, K KOTOPOMY OHU
NPUCOEANHEHDBI, MOTYT 0BpPa3oBbIBaTb 5- UMK B-UNeHHOe reTepoLUKIMYecKoe
KOMbLO, BO3MOXHO COAepXKallee OAWH [OMONMHUTENbHLI reTepoaTom,
BbiOpaHHbil M3 N, O n S, U BOIMOXHO 3ameLleHHbIn Ci.ankunom unu
ranoreHoM:;

R* npeactaBnsetr cobBol artom Bogopoja wnu Cigankum, BO3MOXHO
3amelLeHHbIn ranoreHom, CN, OH, NR®R*®; unn OC,_4ankun, KoTopbIii BO3MOXHO MOXET
BbITb 3aMeLLEH OAHUM UNnn Bonee YeM OfHWMM 3aMecTUTeNneM, BbIGpaHHbLIM U3 rarnoreHa
n OH; npu stom kaxgabii R® n R*® HesaBucumo npepcraenser coboit H unu
Ci4ankun;

R*® npeacraBnsieT cobon atoM BOoAOpOAa, PeHun, 5-6-uneHHblii reTepoapun, 3-

8-uneHHbIn kapBoumknnn unu 3-8-4NeHHbIN reTEPOLUKNWIT;, Ui
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saIKUM, BO3MOXHO 3aMeLLeHHbIA PeHnnomM, 5-6-uneHHbIMm retepoapunom, 3-8-

kapOoLMKNIOM UK 3-8-UneHHbIM reTepPOLMKINIOM;

npuyem eHunbHas 1 retepoapuribHas rpynnbl BO3MOXHO 3aMeLleHbl OAHUM

nnu Gonee yem ogHUM 3amectutenem R a kapbouuknunbHas U reTepoLuKInnLHas

rPynMbl BO3MOXHO 3ameLLeHbl OfHUM Unu Bonee yem ogHUM 3amectutenem R, n npu

3TOM:

kaxxabll R™® HesaBucumo npepcraensier cobon ranoreH, CN, OH wunu
Cisankun nubo OCi.,ankuin, Kaxabld U3 KOTOPbIX BO3MOXHO MOXET ObiTb
3amMeleH ogHMM unu Gonee 4Yem OAHMM 3aMecTuTenem, BbiOpaHHbIM K3
ranoreHa n OH;

kaxxabl R® HesaBncumo npeacTasnseT coboii ranoreH, CN, OH, okco mnm C.
sankmn nnméo OC,.ankun, BO3MOXHO 3aMELUEHHbIN OgHUM unn Gonee yem

OAHVM 3amMecTuTenem, BblbpaHHbIM 13 ranoreHa n OH;

R®® npeacraBnsieT cobon C,.ankur, BO3MOXHO 3aMELLEHHbIN O4HUM unn Gonee

yem ogHum R"™; unu deHun nubo 5-6-UneHHblii reTepoapun, Kaxabli U3 KOTOPbIX

BO3MOXHO 3aMeLLieH 04HUM 1 Bonee Yem ofHUM 3amecTuTenem R®;

kaxablh R"™ HesaBucumo npepctasnser cobonm ranored, CN, OH, NH,,
denun, nupnagmn, COOH unn OC,4ankmn, BO3MOXHO 3aMeELLEHHbIA OA4HUM
unn 6onee 4yem ogHUM 3amecTutenem, eBbibpaHHbIM M3 ranoreHa u OH;

kaxxabl R® HesaBmcumo npeacrasnser coboi ranoreH, CN, OH, NH, nnmn C.
@nkmn nubo OCi4ankun, Kaxablh M3 KOTOPbIX BO3MOXHO MOXET ObiTb
3amMeleH ogHMM unu Gonee 4em OAHMM 3amecTuTenem, BbiOpaHHbIM K3

ranoreHa n OH;

R"® npepcrasnsieT coboit atom Bogopoaa, Cq.sankumn, BOSMOXKHO 3aMeLLEHHbIN

ranoreHom, unu 6eHsnmn, BO3MOXHO 3aMeU.[eHHblﬁ ranoreHom.

Bonee npeanouytuteneHo, ecnu  umHrMbutop MBL npegcrasnser cobon

coeanHeHune dopmynel (B) nnu ero hapmadeBTUYECKU MPUEMITIEMYIO COMb, TO:

R'® npeacrasnsieT coboit aToM BOAOPOAA;

YB
AB

npeacrtaensier cobon ognHapHyKo CBs3b Unu -C,_4ankmneH-;

npeacraenseT cobOM LMKNUYECKYIO rpynny, BbliOpaHHYyd u3 deHuna,

nupuauna, nupasonuna, TnogpeHuna nnm 6eH3oTnodeHnna;

nB pasHo 0-3;

kaxabi R?® HezaBMCMMO BbIGPaH 13:

ranoreHa wnun, ecnu rpynna A saBngetcs HaCbILL[eHHOIZ Unnm 4actu4yHo

HaCbILEHHOW, TO OKCO; UMK
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Ci4ankmna; unm
NR**R*®, rape R*® npeacraBnset cobon atom Bogopoaa unu C4ankun, a R*®
npeacrasnsieT cobon arom Bo4OPOAA; NN
NR*®C(O)R®, rne R*® npeacrasnset cobon atom Bogoposa unv metun, a R
npeacraesnseT cobon Cq.,ankun, BO3MOXHO 3aMELUEHHbIN ogHUM unu bonee
YyemM OJHUM 3amecTuTenem, HesaBucumo BbibpaHHbIM M3 OH, NH, u OC;.
sankuna; n

R"'® npeacraensiet cobon aTom Bogoposa.

Ecnn mnHrmbutop MBL npeacraensier cobon coepguHeHmne dopmynel (B), TO

MHrMéutop MBL npeanoyTutensHo BhibpaH 13

5-6enHsoncynbdoHamuao-1,3-tnason-4-kapboHOBOM KUCNOThI;

5-{[(3,5-aunxnopdeHun)meTmn]cynscdoHamnao}-1,3-tnason-4-kapboHoBoOn

KNCNOThbl,

5-(2,4,6-TpumeTundeHnncynsOoHaMmMa0)Tnason-4-kapboHOBOM KUCMOTbI;

5-{[3-(TpncbTopmeTun)deHun]cynethoHammgo}-1,3-Tnason-4-kapboHoBOM

KNCNOThbl,

5-(deHunmeTuncynboHammna o) Tnason-4-kapboHOBOW KNCIOTbI;
5-(3-meTokcndeHuncynboHamma0)Tmason-4-kapboHOBOM KUCHOTHI;
5-(2-heHnnatTmncynsoHammgo)Tnason-4-kapboHOBOM KNCNOTbI;
5-(Tnoden-2-cynbpoHammnao)Tnason-4-kapboHOBOW KNCIOTbI;
5-(4,5-gnxnopTrnodeH-2-cynbpoHammao)Tnason-4-kapOboHOBOWN KACMOTbI;
5-(2,5-gnxnopTrodeH-3-cynbpoHammao)Tnason-4-kapOboHOBOWN KNCMOTbI;
5-(2-(TpndbTopmeTmn)dheHnncynboHamMma0)Tuason-4-kapOboHOBOW KUCMOThI,
5-(4-(TpndTopmeTnn)deHnncynbOoHaMma0) TMason-4-kapOboHOBOW KUCMOThI,

5-(2-xnop-5-(TpudTopMmeTrn)heHnncynboHaMm1a 0)Tnason-4-kapb oHOBON

KNCNOThI,

5-(3,5-6uc(tpudpTopmeTtun)peHnncynspoHammnao)Tnason-4-kapboHoBON

KNCNOThI,

5-({[2-(TpudbTopmeTun)peHnn]meTmn}cynbhoHammao)-1,3-Tnason-4-kapb OHOBOW

KNCNOThI,

5-{[(2-meTunceHnn)metun]cynsthoHammgo}-1,3-Tnason-4-kapboHOBOW KUCNOTHI;
5-((2-HuTpodeHun)meTmncynbdoHaMmnao)Tnason-4-kapboHOBOM KACNOThI;
5-{[(2-6pomdeHunn)meTun]cynethoHammgo}-1,3-Tnason-4-kapboHOBOW KUCMOThI;
5-(5-xnopTmnodeH-2-cynbthoHammg,0)Tnason-4-kapb OHOBOW KMCHOThI,

5-(5-heHnnTuoeH-2-cynspoHammno)tnason-4-kapboHOBOM KUCNOTbI;
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5-(Tnodren-3-cynbpoHammnao)Tnason-4-kapboHOBOW KNCIOTbI;
5-(2,5-gumeTnntunoeH-3-cynsoHammao) Tnason-4-kapboHOBOM KACMNOTbI;
5-([1,1'-6uhenun]-2-nncyneoHammao)Tmason-4-kapboHOBOM KACNOTI;
5-((2-amuHobeHun)MeTnncynbgoHammao)Tnason-4-kapOboHOBOW KNCMOThI,
5-((2-ayeTamungodeHun)metTnncynbpoHammao)Tnason-4-kapOboHOBOW KNCMOTbI;
5-((2-6eH3amugocheHun)meTmncynbdoHaMmngo)Tmason-4-kapboHOBON KUCMOThI;
(E)-5-((2-cTnpunderHnn)meTuncynbhoHammao) Tnason-4-kapboHOBOW KMCNOThI;
(E)-5-((2-(3-(gumeTmnammHo)-3-okconpon-1-eH-1-
un)dpeHnn)meTuncynboHamMma o) Trnason-4-kapboHOBOW KMCMOThI;
5-([1,1'-6ucheHun]-2-nnmeTuncynbhoHammgo)Tmason-4-kapboHOBOW KUCMOThI;
5-((2-(TpudpTopmeTokcu)peHnn)meTuncynspoHamua o) Tnason-4-kapboHOBON
KMCMOTbI;
5-((3-(TpudpTopmeTun)heHNN)METUNCYNbOHaAMKA,0) TMa3on-4-kapboHOBOM
KUCNOTbI;
5-((3-6pomheHnn)MeTUNCYNbhOHaMnL,0)TMason-4-kapOoHOBOW KUCHOTHI,
5-((3-umnaHoeHnn) meTuncynboHammua o)Tnason-4-kapboHOBOWM KACMNOTLI;
5-((2-xnopdeHun)MeTuncynbhoHamma,0)Tnason-4-kapb OHOBOW KNCHOThI,
5-(4-HuTpoheHnncynbdoHamngo)Tnason-4-kapboHOBOWN KNCNOTbI;
5-({5-[5-(TpudpTopmeTun)-1,2-okcason-3-unjtnoden-2-unicynboHammao)-1,3-
Tnason-4-kapboHOBOW KNCMOTI;
5-(1-6eH30TnodeH-2-cynbdpoHammio)-1,3-tnason-4-kapOoHOBOW KACMOTbI;
5-[(5-meTunTrnodeH-2-nn)cynetoHammiol-1,3-tnason-4-kapbOHOBOW KNCMNOTbI;
5-[(5-6pomTrodeH-2-nn)cynbdoHamunaol-1,3-Tnason-4-kapboHOBOW KACMNOTbI;
5-(1-6eH3oTuoeH-3-cynsdoHammnao)-1,3-Tnaszon-4-kapboHOBOW KUCTOTbI;
5-[(4-6pom-2,5-auxnopTmnodeH-3-nn)cynbhoHammaol-1,3-Tnason-4-kapboHOBOM
KMCMOTbI;
5-({[(2-xnopdeHnn)meTun]cynbdamounniammHo)-1,3-Tnason-4-kapboHOBOK
KMCNOTbI;
5-[({[3-(TpudTOopmeTUn)dbeHnnImeTun}cynedamounn)ammiol-1,3-tnason-4-
kapOOHOBOW KNCINOTBI;
5-[(3-6pomTrodeH-2-nn)cynbhoHammaol-1,3-tnason-4-kapboHOBOWN KACTOTBI;
5-{[(2-noaeHnn)metun]cynopoHammao}-1,3-tnaszon-4-kapbOHOBON KUCNOTLI,
5-{[4-peHnn-5-(TpnpTopmeTnn)Tnoden-3-unjcynesoHammao}-1,3-tnason-4-

kap©OHOBOW KNCINOTbI;
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5-{[(2,3-auxnopdeHun)meTmn]cynscdoHamnao}-1,3-tnason-4-kapboHosoun
KMCMOTbI;
5-{[(3,4-aunxnopdeHun)meTtmn]cynscdoHammnao}-1,3-tnason-4-kapboHosoun
KNCMOTbI;
5-6ensuncynbdoHamuao-2-metun-1,3-tnason-4-kapOoHOBOW KUCMOThI;
2-MeTnN-5-(XMHONUH-8-cynbdpoHamuao)-1,3-Tnason-4-kapb OHOBOW KMCMOThI,
5-6eHsoncynbdoHamuao-2-metun-1,3-tnason-4-kapOoHOBOW KUCMOThI,
5-{[(3,5-guxnopdenun)metun]cynopoHammnao}-2-meTtun-1,3-tnason-4-
kapOOHOBOW KNCINOTbI;
5-[(2-xnopdenun)cynbhoHamuao]-2-meTtun-1,3-tnason-4-kapboHOBON KUCMOThI;
2-meTnn-5-[(2,4,6-TpumeTtundenmn)cynbdpoHammaol-1,3-tnason-4-kapboHOBON
KMCMOTbI;
5-[(2,5-anxnoptuodeH-3-un)cynsdoHammngol-2-metun-1,3-tnason-4-kapboHoBON
KUCNOTbI;
5-{[(2-6pomheHnn)meTun]cynehoHammgo}-2-metnn-1,3-tnason-4-kapboHOBON
KMCMOTbI;
5-6ensoncynbdoHammnao-2-denmn-1,3-tnason-4-kapboHOBOWN KACTOTLI;
5-6eHsoncynbdoHamnao-2-31un-1,3-tnason-4-kapboHOBOM KUCNOTbI;
5-[(1-peHnnaTmn)cynbhoHammaol-1,3-tnason-4-kapboHOBOW KNCNOTbI;
5-{[6-(TpncbTOopMeTUN)NNPUAMH-3-unjcynbpoHammnao}-1,3-tnason-4-kapboHOBOM
KNCMOTbI;
5-[(2-cbeHokcnaTmnn)cynbdoHammnaol-1,3-tnason-4-kapOoHOBOW KUCMOTbI;
5-{[2-(1,3-anokco-2,3-aurngpo-1H-nsonHgon-2-nn)atmnjcynsoHammao}-1,3-
Tnason-4-kapboHOBOW KNCMNOTbI;
5-{[2-(2-xnopdeHnn)aTun]cynbdpoHammao}-1,3-tnaszon-4-kapbOHOBOW KUCNOThI,
5-({1-[5-(TpudptopmeTun)nupuanH-2-unj- 1H-nupason-4-unicynehoHammao)-1,3-
Tnason-4-kapboHOBOW KNCMNOTI;
5-[(2-xnopdenun)cynbdoHamuaol-1,3-tnason-4-kapboHOBOW KACNOThI;
5-(nupuanH-3-cynbdoHammg0)-1,3-tnason-4-kapboHOBOW KACNOTI;
5-[(2,6-anxnopdernn)cynstoHammgol-1,3-Tnaszon-4-kapboHOBOWM KNCTOTbI;
5-(umknorekcnnmeTun)cynbgoHammnao-1,3-tnason-4-kapboHOBOM KUCNOThI;
5-[(4-meTnn-3,4-gurnapo-2H-1,4-6eHsokcasnH-7-un)cynspoHammaol-1,3-tmason-
4-kapOOHOBOW KNCIOTI;

5-[(1-cpeHnnnponun)cynbdoHammgol-1,3-tnason-4-kapboHOBOWM KNCTOTLI;
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5-{[2-(4-meTokcnbeHmn)atun]cynbpoHammnao}-1,3-tnason-4-kapboHoBoON
KMCMOTbI;

5-({2-[3-(TpucbTopmeTun)denmn]atunicynspoHammnao)-1,3-tnason-4-kapboHoBOM
KNCMOTbI;

5-{[2-(4-xnopdeHnn)aTun]cynbpoHammao}-1,3-tnason-4-kapOboOHOBOW KUCNOTbI;

5-[(nunepuamnH-1-cynbtoHnn)ammHol-1,3-Tnason-4-kapOoHOBOW KUCMOThI,

5-[(dbeHuncynbthamounn)amnHol-1,3-Tnason-4-kapboHOBOW KNCIOTbI;

5-{[6eH3nn(meTnn)cynbthamonn]ammHo}-1,3-tnason-4-kapboHOBOWM KNCIOTbI;

5-[(4-aueTammgodeHnn)cynbhoHamumaol-1,3-Tnason-4-kapboHOBOW KUCMNOTbI;

5-[(2-meTokcndeHun)cynboHamuaol-1,3-Tnason-4-kapOboHOBOW KUCMOThI;

5-(1,2,3,4-teTparngpoHadtanun-1-cynbpoHammao)-1,3-tnason-4-kapboHOBON
KMCMOTbI;

5-[(5-meTun-1-deHnn-1H-nnpason-4-un)cynehoHammnaol-1,3-tnason-4-
kapOOHOBOW KNCINOTBI;

5-(umknonponunmeTun)cynedoHamngo-1,3-tnason-4-kapb OHOBOW KNCHOTHI,

5-{[(2-meTokcudernnn)metun]cynshoHammao}-1,3-tnason-4-kapboHOBON
KMCMOTbI;

5-{[2-(2-meToKkcnbeHmn)atun]cynopoHammnao}-1,3-tnason-4-kapboHoBON
KMCMOTbI;

5-{[2-(3-meTokcndenmn)atun]cynopoHammnao}-1,3-tnason-4-kapboHoBON
KNCMOTbI;

5-{[2-(3-xnopdeHun)atun]cynbpoHammao}-1,3-tnason-4-kapOboHOBOW KUCNOTbI;

5-[(2-meTaHcynbdoHunderHnn)cynsdoHamnol-1,3-tnason-4-kapboHOBON
KMCMOTbI;

5-{[meTnn(cdeHnn)cynbdpamoun]ammHo}-1,3-tnason-4-kapOboHOBOM KUCNOTbI;

5-{[4-(mopdonun-4-un)heHnn]cynopoHammao}-1,3-tmason-4-kapboHOBON
KMCNOTbI;

5-[(4-ynaHodeHunn)cynedoHamnaol-1,3-tnason-4-kapb OHOBOW KMCHOThI,

5-(nupuanH-2-cynbdoHammg0)-1,3-tnason-4-kapboHOBOW KACNOTI;

5-[(1-meTnn-1H-nmngason-2-nn)cynethoHammgol-1,3-tnason-4-kapboHoBoON
KMCMOTbI;

5-[(B-meTokcMnupuanH-3-un)cyneoHammgol-1,3-tnason-4-kapboHoBon
KMCMOTbI;

5-{[4-(1H-nnpason-1-un)dpeHun]cynopoHammao}-1,3-tnason-4-kapboHoOBON

KNCNOThbl,
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5-[(1-3Tnn-5-meTun-1H-nupason-4-nn)cynethoHammaol-1,3-tnason-4-kapboHoBON
KMCMOTbI;

5-{[(2-xnopdeHnn)meTnn]cynbdoHamuao}-2-(TpudTopmeTun)-1,3-tnason-4-
kapOOHOBOW KUCNOTbI;

5-{[(2-ynaHodeHnn)meTun]cynbpoHammao}-1,3-Tnason-4-kapbOHOBOW KUCIOTbI;

5-[(1-meTnn-1H-nnpason-3-un)cynsdoHammnaol-1,3-tmason-4-kapboHOBON
KMCMOTbI;

5-[(1-meTnn-1H-nnpason-5-un)cynedoHammnaol-1,3-tmason-4-kapboHOBON
KMCMOTbI;

5-({1-[(6eH3unokecn)kapboHun]nunepuamH-4-nnicynsoHammgo)-1,3-tnason-4-
kapOOHOBOW KNCMNOTBI;

5-[(3-hbeHnnnponun)cynbtoHammgol-1,3-tnason-4-kapboHOBOW KUCTOTbI,

5-{[(2-xnopdheHun)meTmn]cynsthoHammgo}-2-metnn-1,3-tnason-4-kapOoHOBON
KUCNOTbI;

5-(2,3-gurnapo-1H-nHaeH-1-cynscoHamngo)-1,3-tnason-4-kapboHoBon
KMCMOTbI;

5-{[4-(1-meTunn-1H-nnpason-5-un)denun]cynbsoHammnao}-1,3-tnason-4-
kapbOHOBOW KNCMNOTbI;

5-{[2-(1,2,3,4-TeTparngpoOxXuHONunH-1-nn)atunjcynbdpoHammao}-1,3-tnason-4-
kapbOHOBOW KNCMNOTbI;

5-{[2-(N-theHnnaueTammgo)atun]cynboHammnao}-1,3-tnason-4-kapboHoOBOM
KMCMOTbI;

5-{[4-(3-okcomopdonuH-4-un)derHnn]cynsdoHamnio}-1,3-tnason-4-kapboHoOBOM
KMCMOTbI;

5-{[4-(2-okco-1,3-oKkcaszonuaunH-3-un)eHnn]cynedoHammao}-1,3-tnason-4-
kapOOHOBOW KNCMNOTbI;

5-[(1,2-aumeTnn-1H-ummgason-4-un)cynspoHammnaol-1,3-tnason-4-kapOoHoBON
KMCNOTbI;

5-[(okcaH-4-nnmeTtun)cynboHammnaol-1,3-tnason-4-kapboHOBOM KUCNOThI;

5-[({1-[(BeH3unokecn)kapboHun]nunepuamH-4-nnimetTnn)cynsoHammgol-1,3-
Tnason-4-kapboHOBOW KACMNOTI;

5-{[4-(2-okconnpponuauH-1-nn)peHun]cynsoHammao}-1,3-tnason-4-
kap&OHOBOW KNCIOTBI;

5-({1-[6-(TpudpTopmeTun)nupuanH-3-unl- 1H-nupason-4-unicynbgoHammao)-1,3-

Tnason-4-kapboHOBOW KNCMOTI;
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5-{[4-(1,3-okcason-5-nn)denunn]cynesdoHammgo}-1,3-tnason-4-kapboHoBon
KMCMOTbI;

5-{[4-(1H-nunpason-4-un)dpeHun]cynopoHammao}-1,3-tnason-4-kapboHOBON
KNCMOTbI;

5-[(1-cbennn-1H-nupason-4-nn)cynbdoHammniol-1,3-tnason-4-kapboHoBOM
KMCMOTbI;

5-{[4-(nunepuanH-4-nn)denmn]cynbdoHamngo}-1,3-tnason-4-kapboHoBON
KMCNOTbI;

5-[(4-nponaHamugochenun)cynbdoHammnaol-1,3-Tnason-4-kapOoHOBOW KUCNOThI;

5-{[4-(2-rmapokcmnayeTammnao)dherHnn]cynopoHammnao}-1,3-tmason-4-kapboHOBON
KMCMOTbI;

5-({4-[(meTnnkapSamoun)ammHo]deHun}cynbpoHammnao)-1,3-tmason-4-
kapOOHOBOW KNCINOTBI;

5-{[(2,4-punxnopdeHun)meTmn]cynscdoHamnao}-1,3-tnason-4-kapboHoBoOn
KMCMOTbI;

5-{[(2-bTOopdheHun)meTmn]cynbdoHamngo}-1,3-tnason-4-kapboHOBOWN KACMNOTbI;

5-{[(2,3-andTopdenHmnn)metmn]cynspoHammnao}-1,3-tnason-4-kapboHoBon
KMCMOTbI;

5-{[4-(2-meToKcmayeTamuao)perHnn]cynspoHammnao}-1,3-tnason-4-kapboHoOBON
KNCMOTbI;

5-{[(2,5-aunxnopdenun)meTunn]cynsdpoHammio}-1,3-tnason-4-kapOboHoBON
KMCMOTbI;

5-{[(2,6-auxnopdeHun)meTmn]cynsdoHamnao}-1,3-tnason-4-kapboHoBON
KMCMOTbI;

5-{[(2-xnop-6-thTopheHun)meTmn]cynsthoHammgo}-1,3-Tnason-4-kapboHoBOM
KMCMOTbI;

5-{[(2-xnop-4-hToptheHun)meTmn]cynbdoHamngo}-1,3-tnason-4-kapboHoBOM
KMCNOTbI;

5-({[2-xnop-5-(TpndpTopmeTun)penun]metTmnicynboHammnao)-1,3-tnason-4-
kapOOHOBOW KNCINOTBI;

5-({4-[(anmeTunammHo)meTtun]dpeHmn}cynbhoHammao)-1,3-Tnason-4-kapb oHOBOW
KUCMOTbI;

5-{[(2,3,5-TpnxnoptheHnn)meTun]cynsthoHammgo}-1,3-Tnason-4-kapboHoBOM

KNCNOThbl,
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5-{[(2,3-puxnop-6-cbTopdheHun)meTun]cynbpoHammnao}-1,3-tnason-4-
kapbOHOBOW KNCMOTbI;

5-({[2,3-puxnop-6-(TpudTopmeTnn)peHnnmeTun}cynsdoHammao)-1,3-tnason-4-
kapOOHOBOW KUCNOTbI;

5-{[(4-6pom-2-xnopdeHnn)meTun]cynbpoHammnio}-1,3-tnason-4-kapboHOBON
KMCMOTbI;

5-({2-[meTtun(derHnn)ammuHolatunicynbpoHammao)-1,3-tmason-4-kapboHOBON
KMCNOTbI;

5-{[(4-HnTpodeHun)meTmn]cynbcdoHamnao}-1,3-tnason-4-kapboHOBOW KNCMOTbI;

5-[6-(nunepugunn-1-un)nnpnaunH-3-uncynsdoHammgol-1,3-tnason-4-kapb oHOBON
KMCMOTbI;

5-[6-(MmeTMnamMuHo)NnpUauH-3-nncynosdoHammnaol-1,3-tnason-4-kapboHoBOM
KMCNOTbI;

5-[6-(4-meTuUnnunepasun-1-nn)nnpuanH- 3-mncynboHammnaol-1,3-tnason-4-
kapOOHOBOW KNCIOTBI;

5-(6-ayetammaonnpngnt-3-uncynshoHammao)-1,3-Tnason-4-kapboHoBOM
KMCMOTbI;

5-{4-[(5-meTnn-1,2-okcason-3-nn)ammHo]peHuncynedoHammao}-1,3-tnason-4-
kapbOHOBOW KNCMOTbI;

5-(6-ammHonupuamnH-3-nncynedoHamnio)-1,3-tnason-4-kapOboHOBOW KNCMNOTbI;

5-[(6-xnop-2H-1,3-6eH3o0auokcon-5-nn)metuncynsdoHamuaol-1,3-tnason-4-
kapOOHOBOW KUCNOTbI;

5-{[(2-xnop-6-HuTpotheHun)meTmn]cynsdoHamngo}-1,3-tnason-4-kapOoHoBOM
KMCMOTbI;

5-(xnHonuH-6-cynboHamuao)-1,3-tmaszon-4-kapboHOBOW KNCIOThI;

5-[(2,3-auruaponHaon-1-cynbdoHnn)ammHol-1,3-tnason-4-kapbOHOBOW KNCNOTLI,

5-(4-meTtaHcynbdoHnndernncynspoHammnao)-1,3-tmason-4-kapboHOBON
KMCNOTbI;

5-[3-(2-okco-1,3-okcaszonuannH-3-un)peHnncynboHammaol-1,3-tnason-4-
kapOOHOBOW KNCINOTBI;

5-[3-(2H-nupa3son-3-nn)heHuncynsthoHammaol-1,3-Tnason-4-kapboHoBoON
KUCMOTbI;

5-[2-(nupunaunn-3-un)atuncynsdoHammnaol-1,3-Tnason-4-kapOoHOBOW KUCMOTHI;

5-[3-(3-okcomophonuH-4-mun)cheHuncynoshoHammaol-1,3-tnason-4-kapboHoBoun

KNCNOThbl,



10

15

20

25

30

66

5-[3-(2-okconmpponungunH-1-unycheHnncynospoHammnaol-1,3-tnason-4-kapboHoBoN
KMCMOTbI;

5-[6-(nnnepnaunH-4-nnammHo)NUPUANH-3-nncynbdoHamuaol-1,3-tnason-4-
kapOOHOBOW KUCNOTbI;

5-(6-{[2-(AauMeTMNaMnHO) 3 TUN]aMnHO}NMPUANH-3-nncynboHammnio)-1,3-tnason-
4-kapOOHOBOW KNCIOTI;

5-[(4-ayeTammgodeHmnn)metTuncynbdoHammuaol-1,3-tnason-4-kapboHoOBOM
KMCNOTbI;

5-[6-(nunepasnH-1-un)nnpuanH-3-uncynbgoHammaol-1,3-tnason-4-kapboHOBON
KMCMOTbI;

5-[6-(4-amuHonunepnaunH-1-un)nupuant-3-mncynedoHamuaol-1,3-tnason-4-
kapOOHOBOW KNCMNOTBI;

5-[6-(3-amuHonupponuamnH- 1-un)nMpnamnH-3-uncyneoHammiol-1,3-tnason-4-
kapOOHOBOW KNCINOTBI;

5-[6-(nupponuaunH-1-nn)nupuamnH-3-uncynsdoHammnaol-1,3-tnason-4-kapb oHOBOW
KMCMOTbI;

5-[6-(3-amuHonunepunaunH-1-un)nupuanH-3-mncyneoHamuaol-1,3-tnason-4-
kapbOHOBOW KNCMNOTbI;

5-[6-(1,4-pnasenan-1-un)nupuaunH-3-uncynobhoHamuaol-1,3-tnason-4-
kapbOHOBOW KNCMNOTbI;

5-[4-(nupponngnH-3-nnokcu)perHuncynbdpoHammuiol-1,3-tnason-4-kapOoHoBOM
KMCMOTbI;

5-[6-(3-amuHoaseTnaun-1-un)nnpugnH-3-mncynethoHammaol-1,3-tnason-4-
kapOOHOBOW KNCIOTbI;

5-[6-(nunepungnH-4-un)nnpuaunH-3-muncynsdoHammgol-1,3-tnason-4-kapboHOBON
KMCMOTbI;

5-[6-(1,2,3,6-TeTparngponupuanH-4-nn)nnpnanH-3-uncynshoHammaol-1,3-
Tnason-4-kapboHOBOW KNCMNOTI;

5-{6-[4-(2,2,2-TpudTOopaTMUN)NMNepasuH-1-nnjnupmnamnH-3-uncynesoHammaol-1, 3-
Tnason-4-kapboHOBOW KACNOTI;

5-[1-(2-xnopdheHnn)3TMNCYnbOOHNNAMUHO]TUA30M-4-kapBOHOBOW KNCIOThI;

5-[1-(2-xnoptheHnn)3TMNCYnbOHUNAMUHO]TUA30n-4-kapBOHOBOWM KUCTOTLI;

5-(3-nupunannmeTnncynbsOoHMNaMUHO) Ta3on-4-kapboHOBOW KACMNOTI;

5-(M30MHAONNH-5-UNMEeTUNCYNbMOOHMNAMUHO)TNA30M-4-KapOOHOBOW KUCTOTb;
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R-5-[[4-[1-(2-amnHO-2-peHun-aueTnn)-4-
nunepuaun]deHun]cynbhoHnnammHoltnason-4-kapboHOBOM KUCNOTbI;

S-5-[[4-[1-(2-amuHO-2-peHnn-ayeTun)-4-
nunepuaun]deHnn]cynbpoHnnaMmmHo]Tnason-4-kapOboHOBON KNCNOThI;

5-[[4-[(2-amunHoayeTun)ammnHo]dpeHunlcynboHnnamMmmHoTnason-4-kapb oHOBOM
KMCNOThI,

5-[(4-aueTammp0-3-pTop-dheHunn)cynbdoHnnamMmmMHo]TMason-4-kapboHOBOK
KMCNOThI,

5-[[4-[(2-rnapokcn-2-MmeTun-nponaHonn)ammHo]deHnn]cynsoHUNnaMmmHo]Tmason-
4-kapOOHOBOW KNCIOTBI;

5-[[4-[(2-rnapokcn-2-heHun-aueTun)ammHoldeHnn]cynbOHNNaMUHO ] Tason-4-
kapOOHOBOW KNCMNOTBI;

5-[[4-[(2-rnapokecn-3-heHun-
nponaHoun)amMmmHoldeHnn]cynbpoHnnaMmmHo]Tmason-4-kapOboHOBOW KUCMOTHI,

5-[[2-(2-rnapoKCMaTUNaMUHO) MMPUMUANH-5-1N]cynbOHNaMnHo Tuason-4-
kap&OHOBOW KNCIOTbI;

5-[(2-meTnnupmmMmnanH-5-mun)cynboHnnammHoltnason-4-kapboHOBOW KUCHOTHI;
5-[[2-(4-nnpuann)nnpmmmnamnH-5-mnjcynedoHMnammHoTnason-4-kapboHoB oM
KMCNOThI,

5-[(6-meTnn-3-nnpngnn)cynbdoHMNaMUHO ] TUa3on-4-kapboHOBOW KNCIOTbI;

5-[(2-xnop-3-HUTPO-hEeHNN) METUNCY bGP OHUNAMUHO]TUA30mn-4-kapOOHOBON
KUCNOThI,

N Nx hapmayeBTUYECKN NPUEMNEMbIX CONeNn.

CoepguHenua dpopmynbl (B) 1 nx papmayesTuyeckm npuemnemMble Conm onmcaHbl
B WO 2014/198849.

Takum obpasom, cornacHo AaHHOMY U30OpeTeHuio npeanoxeHa komOuHauus
COeAVHEHNA NnO U30OPETEHUIO, KOTOPOE OMMCaHO B [AaHHOW 3asBKe, Hanpumep,
coeanHenusa copmynel (1), (ID nnu (), rae R aBnseTca Takum, Kak onpeferieHo B
AAHHOM oOnucaHuu, npeanovtTuTensHo, rae R npeacrasnser cobow ranoreH, u
nHrmbutopa MBL cdopmynbl (A) unu copmynbl (B), kOTOpbIM onpeseneH B LaHHOM
onucaHun, npu 3ToM UuHrMbuTop MBL npeanoututensHo umeet opmyny (A).
KomOuHaums MOXeT AOMOMHUTENBHO CoaepKaTb aHTUOMOTUK, KOTOPbIM OnucCaH B
AaHHon 3asiBke. KombuHauusa moxeT ObiTb B hopme hapmaleBTUHECKON KOMMO3NLUN,
AOMOMHUTENBHO coaepxallen apmayeBTUYECKU MPUEeMnEeMbIA  HOCUTEMNb  UNKU

pasbasutens.
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CoenvHeHUs, KOMMO3MuMn unu komOumHauun, OnucaHHbIE B LAHHOW 3asiBKe,
MOXHO BBOAWUTb B PasHOOOpPa3HbIX NEeKapCTBEHHbIX hopmax. Tak, X MOXHO BBOAUTb
nepopanbHO, HaNnpMMep, B BMAE TabneTok, nenewek, NacTunok, BOAHbIX UM MaCnsiHbIX
CYCMNEH3WN, AUCMEPIMPYEMbIX MOPOLWIKOB WNM rpaHyn. WX Takke MOXHO BBOAUTb
napeHTepanbHO, He3aBMCMMO OT TOro, OyaeT nM 3TO BBEAEHME MOAKOXHbLIM,
BHYTPMBEHHbIM, BHYTPUMbILLEYHbIM, WHTPacTepHarnbHbIM, TPaHCAepManbHbIM MMM C
ncnonb3oBaHneM NHMPY3NOHHBIX MeToAoB. CoeamMHEHME, KOMMNO3ULNIO NN KOMOUHaLUIO
TaKke MOXHO BBOAUTL B BUAE cynnosutopus. [MpeanodTUTEnNbHO, COeAUHEHNUE,
KOMMO3MLMIO NN KOMOUHaLUUIO BBOASAT MOCPEACTBOM MapeHTepanbHOro BBEAEHUS, B
YaCTHOCTW, NOCPEACTBOM BHYTPUBEHHOIrO BBEAEHUSA (B.B.).

CoeauvHeHus, KOMMo3uuuu unn komOuHayun, ONUCaHHble B AAHHOW 3asBke,
0ObIYHO FOTOBAT AN BBEAEHUS BMECTe C hapMaleBTUYECKM NPUEMIEMbIM HOCUTENEM
unu pasbasutenem. Hanpumep, TBepable nepopanbHble OPMbl MOMYT COAEpPXaTb,
BMECTE C aKTUBHbIM COe€AUHEHMEeM, pasbaBuTenu, Hanpumep, nakTosy, AEKCTPOoa3y,
caxaposy, LUEennionosy, KyKypysHbl Kpaxman Wnu KapTtodenbHbid  Kpaxmar;
CMasblBaloLLMe BELeCcTBa, Hanpumep, ANOKCUA KPEMHUS, TanbK, CTEAPUHOBYIO KUCMOTY,
cTeaparT MarHus unuM Kanbums Wunn NONUSTUNEHINIMKONN, CBA3YILWME BELLECTBa;
HanpyMmep, Kpaxmanbl, apaBUACKME  KameaMn, KenaTuH,  METUNLUENmonosy,
KapOOKCUMETUNUENMIONO3Y WUNU  MONMMBUHUINMMPPONUAOH; Ae3arpernpyowme areHTbl,
HanpvmMep, Kpaxmarn, anbrmHOBYIO KUCMNOTY, anbrMHaThbl UMW HATPUs Kpaxmana riuKonsT;
rasoBblAeNsALLME CMECK; OKpalLMBalOLMe BELeCTBa; NoAcnactuTenu; yBnaxHsowme
areHTbl, Takne Kak neuutuH, nonucopbatbl, naypuncynbdarbl; n B obuem cnydae
HETOKCMYHbIE U (hapMakonorMyecks HeakTUBHble BELUEeCTBa, WCMNONb3yeMble B
hapmaLeBTMYECKMX KOMMNO3MUMAX. Takne capmaueBTMyYeckme npenapartbl MoryT ObiTb
NMPUroTOBMNEHbI WU3BECTHbIM 00pas3omM, Hanpumep, C WUCMNONb30BaHMEM MNPOLIECCOB
CMELLMBAHMWS, rPaHyNUMpoBaHus, TabneTMpoBaHUs, HAHECEHUSA CaxapHOro NMOKPbLITUS UMK
MNEHOYHOrO NOKPbITUS.

YXugkve gucnepcum ans nepopanbHOro BBEAEHWUS MOTYT NpeacTaBnATb COOOM
CUpPOMbl, 3MYNbCUM U CYCMNeH3nn. CUponbl MOMyT COAepXaTb B Ka4ecTBE HOCUTENEWN,
HanpMMep, caxaposy Unu caxaposy € rMUUEPMHOM, W/ MAHHUTOM, WU COPOUTOM.

CycneHsmm n aMynbCuM MOTYT COAep)KaTb B Ka4yecTBE HOCUTENS, Hanpumep
NPUPOAHYKD  Kameab, arap, anbrMHat  HaTpus, NeKTUH,  METUNLUENmonosy,
KapOOKCUMETMNLENMONO3Y UMW NONUBUHUIOBLIN CnNPT. CYCNEeH3UM nnn pactesopbl 4Ns
BHYTPMMbILLEYHbIX WUHBEKLUUA MOTYT COAepKaTb, BMECTE C aKTMBHbIM COEAUHEHMEM,

hapmaleBTUYECKM NPUEMMEMbIA HOCUTENb, Hanpumep CTEePUIbHYIO BOAY, ONMBKOBOE
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Macro, 3Tunoneart, [MMKONW, HanpuMep, MPONWUMEHININKOMb UK, TNPU  XKenaHuu,
NoAXOASLLEE KONMYECTBO NAOKaNHA rMapoxnopuaa.

PacTBopbl ANA MHBEKUWUA MOTYT cofepxaTb B KauyecTBe HOCUTENs, Hanpumep,
CTEPWUNbHYIO BOZY, UMM NPEANOYTUTENBHO OHU MOrYT OblTb B (HOPME CTEepPUIbHbIX
BOAHbIX M30TOHUYECKMX (PU3MOMOTMYECKMX PacTBOPOB. Komnosuyum ans MHbEKUUI
(Hanpumep, ANA B.B. BBEAEHUS) MOryT COAepaTb IKCUUNUEHTbI ANS MOBbILLEHUS
PacTBOPUMOCTM BXOAALUMX B COCTaB COEAMHEHWW (Hanpumep, COeAWHEHUA Mo
n3006peTeHnto). Moaxogdawme 3SKCUMMUEHTbI BKMIOYAT LUMKNOAEKCTPUHBI, TakMe Kak
kantucon. Tawke MOryT ObiTb MCMONb30BaHbl (PapMaleBTUYECKME KOMMO3MLUM,

noaxoAsLme ANSA 40CTaBKu 6e3bIroNbHOM UHBEKLUWEN, HAMPUMEpP, TPaHCAEPMAarbHO.

TepaneBTnyeckasa 3o PEKTMBHOCTb

CoeAuHEHUss nO HacTosWweMy U300pETEHUO SABMSIOTCA  TepaneBTUYECKU
nonesHbIMK. [103TOMy, COrnmacHO HacTosLEMY M30OPETEHMIO NPEAIOKEHDI COEAMHEHMS,
KOMNO3NLMN U KOMOMHaUWW, OMUCaHHblE B JaHHOW 3asiBKke, AN MPUMEHEHUS B
meguymHe. CornacHo  HacTosiwemy U30DPETEHUIO  MPEANOXKEHbI  COEAMHEHMS,
OMMCaHHbIE B JAHHOW 3asiBKE, ANsl MPUMEHEHUS B NEYEHUN OpraHusma 4enoBeka unm
XXMBOTHOro. Bo nsbexxaHme HessICHOCTU, COeANHEHNE NO N30BPETEHNIO MOXHO BBOAUTL B
dopme conbaaTa.

CoepuHeHuna, koMno3nymm n kombuHaymm no N30OPETEHNIO NOME3Hbl B NeYeHUn
unu npeaynpexaeHun OaktepuanbHOn wHPekunn. Takum  obpasom, CormacHo
HacTosiLLeMy M30OpEeTEHMIO NPEANOXKEHbI COEANHEHNE, KOMNO3NLMSA NN KOMBUHaLUS no
N300pPETEHNIO ANA MPUMEHEHUS B NEYEeHUM UMW NpeaynpexaeHnn BakTepuanbHOn
nHdpekymn. CornacHo M30OpEeTEHUIO Takke NPEeATIoKEHO MNPUMEHEHUE COELUHEHWUS,
KOMNO3NLMN MM KOMOMHaUMM MO M300pPETEHMIO B W3rOTOBIEHUM IEKAPCTBEHHOrO
cpeacTBa ANs MPUMEHEHMSI B MPeaynpeXxaeHun unu neyveHun OGakTepuanbHON
nHpekyun. CornacHo Kn300peTeHnIo  TaKkke npeanoXeH cnoco® neveHms wunm
npeaynpexaeHns 6akrepnanbHON MHMEKUUN Yy CyDObekTa, HyXZarLwerocs B 3TOM, npu
3TOM JaHHbIA cnoco® BKMOYaAEeT BBEAEHME YKasaHHOMY CcyObekTy 3adhdeKkTUBHOro
KONMYeCcTBa COEANHEHUS, KOMMO3ULMM UNN KOMOUHALMKN, ONUCAHHbIX B AAHHON 3asiBKe.

CoeauHeHUss nNO  M30DPETEHUIO  MOXHO  MCMONb30OBaTb B KavyecTBe
CaMOCTOSITENbHbIX TEPANEBTUYECKUX areHTOB. Hanpumep, coegnHeHns no n3obpeTeHmio
MOXHO UCMONb30BaTb B KQ4E€CTBE CaMOCTOSITENbHbIX J00aBOK Npu aHTUbakTepuansHou
Tepanuu, Hanpumep, B pPeXUMMax XumuoTepanuu. AnNbTEPHATMBHO, WX MOXHO

MCrnonb3oBaTtb B KOMOMHALMU C aHTUOMOTMKaMM 1 BO3MOXHO C MHrMbutopamu MBL gns
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ycuneHns peunctemsa  aHtubmotuka. CoefuHeHMs no  U30OPETEHUI0 MOryT HauTu
KOHKPETHOE NMPUMEHEHME B NEYeHUN Unn npeaynpexaeHnn 6akrepnansHon nHdeKLun,
BbI3blBaEMOW DaKTEPUAMUN, KOTOPbIE PE3UCTEHTHbI K NEeYEHU0 aHTUObNoTMKamMun B cnyyae
MUCNONb3OBaHMA B KayecTBe MOHOTEepanuu, B YacTHOCTW, KOrga pPe3nCTEHTHOCTb
BbI3bIBAETCA MNPUCYTCTBMEM hepmeHToB SBL. [leyeHne mnnu npeaynpexaeHne Takown
WHPEKUMN  OAHUMW  TOMbKO  B-NakTamHbIMKM  aHTUOMOTMKAMM MOXET  OKasaTbCs
6esycnewHbiM. Takum o6pa3om, AaHHble COEAMHEHMSI NONE3Hbl ANS YCTPAHEHUS UNn
CHWKEHUS PE3UCTEHTHOCTM K aHTUOMOTMKaM, B 4YaCTHOCTW, Yy rpamoTpuuaTtenbHbIX
BakTepun. B 4yacTHOCTW, Aa@HHbIE COEAMHEHNS NOMNE3Hbl AN YCTPAHEHUS UNN CHUXKEHMWS
PE3NCTEHTHOCTHU, Bbi3blIBAEMOW NpUCyTCTBMEM (hepmeHToB SBL.

CornacHo nsobpeTeHno Takke NPeanioKeHO COeaUHEHNE Mo N30BpeTeHno 4ns
NMPUMEHEHMA B TNEYESHUN WUNU NpeaynpexaeHnn OakTepmanbHON WHMEKUUN nyTem
COBMECTHOro BBefeHusa ¢ (1) aHTubuoTtukom wumnu (2) nHrmbutopom MBL. Takcke
NPeAnoOXeH aHTUOMOTUK AN MNPUMEHEHUA B NEYEHUM UNu  npeaynpexaeHun
GakTepuanbHON WHMEKUMM NyTEM COBMECTHOrO BBeaeHMa ¢ (1) coeguMHEHMEM Mo
N306peTEHNIO N BO3MOXHO C (2) nHrmbutopom MBL. Takke npeanoxeH nHruomntop MBL
ANA NMPUMEHEHUs B NEYeHUN Unn npeaynpexaeHnn dakrepuanbHon MHEKUUN nyTem
COBMECTHOro BBeAeHust ¢ (1) coeguHeHnemM Mo M300PETEHMIO M BO3MOXHO C (2)
aHTUOMOTMKOM.

Tawke NpeanoXeHo NPUMEHEHUE COefUHEHMUSA MO N30OPETEHNIO B N3rOTOBMEHUM
NEeKapCTBEHHOrO CpeacTBa AN NPUMEHEHUA B JEYEHUM WUnu  NpeaynpexieHuu
BakTepmanbHON NHPEKUMM NYTEM COBMECTHOrO BBEAEHUA C (1) aHTMOMOTUKOM n/vnn (2)
nHrmoutopom MBL. Tarke npeanoXeHo NpUMEHEeHWe aHTUOUOTUKa B W3roTOBMEHUU
NEeKapCTBEHHOIO CpeacTBa ANS NPUMEHEHMS B NEYEHUM Unu  NpPeaynpexieHum
fakTepuanbHON WHMEKUMM NyTEM COBMECTHOro BBeaeHus ¢ (1) coeguMHEHMem no
N306peTEHNIO N BO3MOXHO € (2) nHrubutopom MBL. Takke npesnoXxeHo NpuMeHeHune
nHrmbutopa MBL B M3roToBNEHUM nNEKAPCTBEHHOrO CpeacTBa ANSA NPUMEHEHUS B
neyYeHUn wnn npeaynpexaeHun BaktepuanbHOW WHAEKUMN NyTEM COBMECTHOrO
BBEeAEHUA C (1) COEAUHEHNEM MO U3OBPETEHUIO U BO3MOXHO C (2) aHTUONOTUKOM.

Takke npeanoxeH cnoco® nevyeHus wUnNu npeaynpexaeHns OGakTepuanbHOn
MHEeKUMN y CyObeKTa, HyXAaloLwerocs B 3TOM, NPU 3TOM AaHHbIA cnocob BKMYaeT
COBMECTHOE BBEAEHNE COeAVHEHUS NO n3obpeTeHnto (1) n ¢ aHTUbUoTUKOM, n/mnn (2) ¢
nHrnéutopom MBL.

CornacHo ogHOMY M3 acnekToB nognexawum nedeHuno cybbekTom gasnsieTcs

mMmnekonutawuwlee, B YaCTHOCTU 4YenoBeK. OpHako, OH MOXET He ABMSATLCS YENOBEKOM.
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MNpeanoyTUTENbHbIE HE SABMSIOWMECA YENOBEKOM >KMBOTHBIE BKMIOYAIOT, HO He
OrpaHUYMBaIOTCA 3TUM, NPUMATOB, TaKMX KaK UIPYHKU UMM MAapTbILLKK, BblpalmBaeMbIX
ANS NPOAAXKM XKMBOTHbIX, TAKUX KaK NoLlagmn, KPyrHbIA poratbi CKOT, OBLbl UMW CBUHbBM,
N AOMALUHUX NUTOMUEB, TaKUX Kak cOBaku, KOLLKW, MbILW, KPbICbl, MOPCKUE CBUHKMW,
XOPbKM, NecYaHkn mnn xomskn. CyObekToM MOXeT ObiTb Noboe XXMBOTHOE, KOTOopoe
MOXET NOABEPrHYTLCS 3apaxkeHnto DakTepuen.

CoeavHeHus, KOMnosauuum u KomOuMHaUuW, OMUCaHHble B [AaHHOW 3asBKe,
NnonesHbl B nevyeHnn OakTepuanbHOW WHMEeKUUn, BO3HUKAIOWEW nocrne peuuausa no
OKOHYaHWUN NeYeHns aHTUOMOTUKOM. Taknum o6pas3oM, AaHHbIe COEAUHEHNS, KOMMO3ULUK
N KOMOMHAUMM MOXHO WCMOMb30BaTb AN NEYEHUs NauueHTa, paHee Mony4qaBLuero
ne4yeHmne aHTMOMOTMKOM B crny4dae (Takoro ke ann3oga) 6akrepmanbHOn HgekLun.

Baktepuen, Bbi3biBaOWENn UWHDEKUMIO, MOXeET ObiTb nobas Bakrtepus,
akcnpeccupyowaa depmeHt SBL nnn ero ananor. O6biyHO GakTepusi, Bbi3biBaoLas
NHpekyuo, akcnpeccupyet depmeHt SBL. B TunuuHom cnydae Baktepusa ssnsietca
rpamoTtpuuyarencHon Gaktepuen. B uvactHocTn, Gaktepus moxeT ObiTb NaToOreHHOW
B6aktepmen. OO6blMHO HGakTepuanbHas UMHAEKUMs, noanexawaa nevyeHuio ¢
NCNONb30BaAHMEM COEAUHEHUA MO N30OPETEHUIO, ABNSETCA PE3UCTEHTHOW K NEYEHUIo
TPAAUUMNOHHBIM  aHTUOMOTUKOM, KOrga TPaAWLUMOHHBIN aHTUOMOTMK NPUMEHSIOT B
KayecTBe MOHOTEpanuu wunu B KomMOuHaumm C Apyrum naptHepom. Hanpumep,
BakTepmanbHan MHMEKUUS, nognexawlas NevyeHno ¢ UCNonb3oBaHNEM COEAUHEHUI MO
N300peTEHNIO, MOXKET ObiTb PE3UCTEHTHA K NEYEHMIO, KOraa TPaguUNOHHbIA aHTUONOTUK
NCNONb3YKT UCKMIOYUTENBHO B KOMBUHaLWMM ¢ nirmbutopom MBL.

MpamoTpulaTtenbHble GakTepun, PE3UCTEHTHOCTb K aHTUOMOTUKaM Yy KOTOPbIX
MOXeT ObITb yCTpaHeHa C WUCMOoNMb3oBaHMem coeauHeHun obwen ddopmynbl (1),
npeacrasnsaloT cobon HakTepun, NpoAyUMPYIOLLNE CEpPUHOBbIE B-nakTamasbl, KOTOpble
MOryT npeactaenaTe cobon cepuHoBble B-naktamasbl noaknaccos A, C wnm D. B
yactHocTn, Oaktepusimm MOryt ObiTb  OakTepuu, npoayuupylowme B-nakramasbi
pacwmpeHHoro cnektpa (ESBL) wunu kapbaneHemasbl, B 4acTHOCTM, kapbaneHemasbl
knaccos OXA u/vnn KPC, npegnoututenbHo kapbaneHemasbl knacca OXA.

BakTtepuanbHas uHQekuns moxeT ObiTb Bbi3BaHa OakTepusiMm N3 CEMENCTB
3HTepobakTepuin, NCEBAOMOHaZ Wwunu Mopakcenn, B 0Oonee TUNWUYHOM cnyvae
BOakTepuanbHas WHMEKUMst BbidbiBaeTCcsa OakTepusiMn U3 CEMENCTB 3dHTepobakTepun
n/vnu nceeBgoMoHaz WM B Hauboree TUMMYHOM cnydae OakTepuanbHas WHeKyms
Bbi3biBaeTCa OakTepmsimm u3 cemenctesa aHTepobaktepun. bakTepuanbHas MHEKUUs

MoxeT ObiTb Bbi3BaHa Pseudomonas (Hanpumep, Pseudomonas aeruginosa,
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Pseudomonas oryzihabitans wvnu Pseudomonas plecoglossicida), Klebsiella,
Escherichia, Enterobacter, Acinetobacter wnn Burkholderia. TlpeanoyTUTENbHO
OakTepuanbHaa uHpekyms MoxeT ObiTb Bbid3BaHa Pseudomonas (Hanpumep,
Pseudomonas  aeruginosa, Pseudomonas oryzihabitans wnn  Pseudomonas
plecoglossicida), Klebsiella, Escherichia, Enterobacter wnun Acinetobacter. bonee
npeanoytTuTeneHo, ©OakTepuanbHas WHdeKUns Bbi3biBaeTca Acinetobacter wvnn
Klebsiella, Hanbonee npeanouTutenbHo Acinetobacter. Hanpumep, 6aktepuanbHas
NHekUna MoxeT ObiTb BbidaBaHa Klebsiella pneumoniae, Escherichia coli, Enterobacter
cloacae, Pseudomonas aeruginosa, Burkholderia cepacia nnn Acinetobacter baumannii.
MpepnoytntenbHo, OakTtepuanbHaa wHdekyMa MoxeT ObiTb Bbi3BaHa Klebsiella
pneumoniae, Escherichia coli, Enterobacter cloacae, Pseudomonas aeruginosa wnu
Acinetobacter baumannii. bonee npepgnouTuUTEnbHO, OakTepmanbHas WHGeKYUs
Bbi3biBaeTcs Acinetobacter baumannii vnn Klebsiella pneumoniae, Hanbonee
npeanouTuTeEnsHO Acinetobacter baumannii. baktepus MOXET NpeacTaBnATb cobown
YCIOBHO-NATOr€HHbIA MUKPOOPTraHN3M.

CoegvHeHne, KOMMO3ULUMIO WM KOMOMHaUUIO NO  U30OPETEHMIO  MOXHO
Ucnonb3oBatb ANA  NEYEHUMS WU NPEefoTBpPaLLUEHMs  WHMEKUMA U COCTOSHWUW,
Bbi3blBaeMbIX JOOOM U3 BbILWEYNOMSIHYTbIX Oaktepun unn umnx kombuHauuwen. B
YaCTHOCTW, COEAMHEHWE, KOMMO3ULMIO WM KOMOBUHAUMKO no U30OPETEHUD MOXHO
nucnonb3oBatb ANA  NEeYeHus Unu  npegynpexaeHvs nHesmoHun. CoepuHeHwue,
KOMMO3NLMIO UM KOMOMHALMIO TaKXKe MOXHO MCMONb30BaTh ANSA NEYEHNs CENTUYECKOTrO
LLIOKA, UHMEKLUN MOYEBLIBOASLLMX NYTEN N MHEKUNIA KEMNY[OYHO-KULLEYHOrO TpakTa,
KOXXM UM MSITKOW TKaHW.

CoeguHeHne, kOMMO3vUMS wnn komOuHaums no mns3obpeTeHnto moryt ObiTb
MCNONb30OBaHbl ANS FNEYEHUs MNauWeHTOB C pPEe3UCTEHTHbIMU K kapbaneHemam
aHTepobakrepuamm (CRE, ot anrn. Carbapenem Resistant Enterobacteriaceae). CRE
MOryT ObiTb OBHapyXeHbl B MEeCTax KOMMAaKTHOro npebbiBaHWs HaceneHus wnuv B
BonbHMLAxX U B APYTUX YUYPEXKAEHUAX, KOTOpble OObIYHO CBSi3aHbl C NayMeHTamw,
HaxXo4AWMMNCH Ha ANUTENbHOM CpOKe MeYeHud, M C nauyueHTamu, KoTopble
NOABEPratoTCA 3HAYUTENBbHBIM MEAUUMHCKMM BMeELLaTenbCTBaM, Hanpumep, KOTopble
OBbIYHO MONy4alwT fneyvYeHne B OTAENeHUsX WHTeHcuMBHow Tepanuu (ICU, oT aHrn.
Intensive Care Units).

CoepuHeHune, KOMNO3NUMIO NN KOMBUHaLMIO NO M30OPETEHUIO MOXHO BBOAUTL
cybbekTy C Lenbio NpeaoTBpaLleHnsa Hayana BO3HUKHOBEHUS Unu peyunansa og4HOro unm

B6onee cumnTtomoB OakTepmanbHON MHQEKUMM. ITO HasbiBaeTca npodunaktnkon. B
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3TOM BOMMAOWEHUN uHGeKkuna y cybbekta MoxeT ObiTb HeccumntomHon. OB6bIMHO
cybbekTom sBnsieTCcs CYOBHEKT, KOTOPbIN MOABEPXKEH AeUCTBUIO OakTepun. Takomy
cybbekty BBOAAT npodhunakTudeckn 3PEKTUBHOE KONMMYECTBO areHTa unm
komnosuyun. TMpodumnaktnyeckn 3pPeKTUBHOE KONUYECTBO nNpeacTaBnseT cobown
KONMWUYEeCTBO, KOTOpOEe MNpeaoTBpallaeT Hayano BO3HWKHOBEHMS opHoro wunu 6Gonee
CUMNTOMOB BakTepuanbHON NHEKL MW,

CoeguHeHune, KOMNO3NUMIO NN KOMBUHALMIO NO M30OPETEHUIO MOXHO BBOAMUTL
CYOBEKTY C Lenblo NneYeHns ogHoro nunu 6onee cumntomo 6aktepmnanbHOM MHEKLMN.
B atom BonnoweHun cybbekt oBblMHO AEMOHCTPUPYET Hannyne CMMNTOMOB. Takomy
cybbeKkTy BBOAAT TepaneBTUYeCkn 3PIPEKTMBHOE KONMMYECTBO areHTa Unmn KoMnosuyun.
TepaneBTnyeckn 3PdPEKTUBHOE KONUMYECTBO NpeacTaBnsieT cobon  KONMUYECTBO,
3(PPEeKTMBHOE AN YMEHbLUEHUA WHTEHCUBHOCTM OAHOrO0 wnn 6Gonee CUMMNTOMOB
AaHHOro paccTponcTaa.

CybbekTy BBOAAT TepaneBTUYECKU WU  NPOUNaKTUYECKN 3PPEKTMBHOE
KONMNYECTBO COEAUHEHUST MO n3obpeTeHuto. [osa MmoxeT ObiTb onpegeneHa coobpasHo
pasnnyHbIM napameTpam, B OCODEHHOCTU COOOpasHO MCMONb3yeMOMY COEAMHEHWIO;
BO3PacTy, Macce U COCTOAHMIO MOANEXaLlero nevyeHuto cybbvekTa; nyTu BBEASHUS; U
Heobxognumomy pexumy nedveHusi. Bpau Oyper cnocobeH onpeaennte HEOOXOAUMbIN
nyTb BBEAEHUSA U JO3UPOBKY ANS NOOOro KOHKpPeTHOro cybbekra. TunuyHasa cyToyHas
fosa cocraenset npubnmsmtensHo ot 0,01 4o 100 Mr Ha OAWH Kr, NPeANOYTUTENBHO
npnbnusntensHo ot 0,1 mr/kr 4o 50 mr/kr, Hanpumep, NpnénmnanTensHo ot 1 4o 10 mr/kr
Maccbl Tena, coobpa3HO aKkTUBHOCTW KOHKPETHOro WHrubutopa, BO3pacTy, macce wu
COCTOSIHUIO NnoAnexallero nevyeHunto cybbekTa, Tuny 1 TxecTn 3abonesaHusa n yactoTe
N NyTn BBEAEHMA. [peanoUTUTENBHO, YPOBHU €XECYTOUYHbIX AO3UPOBOK COCTaBNSOT OT
70 mr go 3,5 r. NHorga Heobxoammbl Gonee BbICOKME A03UPOBKM, TakMe Kak OT
npubnusntensHo 0,01 go npubnuantensHo 250 Mr Ha OAWMH Kr, Hanpumep, OT
npubnusntensHo 0,1 wmr/kr  go npubnusmtensHo 200 wmr/kr, Hanpumep, OT
npubnuanTensHo 1 4o npubnmantensHo 150 mr/kr maccebl Tena, coobpasHO akTUBHOCTU
KOHKPETHOrO WHrMbuTopa, BO3pacCTy, MacCe€ W COCTOSHUIO MOANEXaLero neyYeHunto
cybbekra, TMNY U TsHkecTn 3aboneBaHus M 4actoTe M NyTU BBEAEHUs. Takue
NPEeANOYTUTENbHBIE YPOBHU €XECYTOUHbIX 403MPOBOK MOrYT COCTaBnNATb, Hanpumep, ot
70 mr go 8 r. bonee BbiCOKME LO3NPOBKM MOTYT ObiTb OCOGEHHO MPUEMMEMbI, €CNU
CoeAMHEHNe No n30BpeTeHnIo BBOAAT CYOBEKTY HECKONbKO pas B CYTKW, Kak Hanpumep,

2, 3 unn 4 pasa B CyTKW, Hanpumep, 4 pasa B CyTku. [Nogxogawlan cyTovyHaa 403upoBkKa



10

15

20

25

30

35

74

MOXET cOCTaBnATb oT 70 Mr O 8 r B CYTKM C BBEAEHMEM B BUAE 2, 3 Unn 4 OTAENbHbIX
J03/POBOK.

Ecnn coegunHeHne no nsobpeteHunto BBoaaT Ccybbekty B komMOMHaumm ¢ gpyrum
aKTMBHbIM areHToMm (Hanpumep, B ¢dopme dapmayeBTUYECKON KOMOMHaUuW,
copepxawen aHTUOMOTUK N BO3MOXHO MHrMbutop MBL), TO go3a gpyroro akTUBHOrO
areHTa (Hanpumep, uHrubuTopa MBL n/unun aHtTubroTrka) MOXET ObITb OnpeaeneHa Tak,
kKak onucaHo Bbiwe. [loza MoxeT OblTb onpeaeneHa coobpasHo pasfnyHbIM
napameTpam, B OCOBEHHOCTU COOBpasHO MCMONMb3yemMoMy areHTy; BO3pacTy, Macce u
COCTOSIHUIO Mognexawjero nedeHmio cybbekta; NyTM BBEAEHWS, U HeobXoauMOMY
pexumy nedeHms. W BHOBb, Bpad OyaeT cnocobeH onpeaenntb HeoBXOAUMbIA MyTb
BBEAEHUA U AO3MPOBKY ANA NOBOro KOHKpETHOro cybwvekra. TunuyHaa cyToyHas fosa
coctaBnsaetr npubnmamtensHo ot 0,01 go 100 mr Ha OguH Kr, NPEeAnoOYTUTENBHO
npubnmantensHo ot 0,1 mr/kr 4o 50 mr/kr, Hanpumep, npudnmnsmntensHo ot 1 4o 10 mr/kr
Maccbl Tena, coobpasHO aKTMBHOCTM KOHKPETHOrO WHrMbutopa, BO3pacTy, macce wu
COCTOSIHUIO noAnexallero nevyeHunto cybbekTa, Tuny 1 TaKecTn 3abonesaHusa n yactore
1 NyTn BBEAEHMA. [1peanoyTUTENBHO, YPOBHN €XECYTOUYHbIX AO3UPOBOK COCTaBNSOT OT
70 mr go 3,5 r. VMHorga Heobxoaumbl Gonee BbICOKME AO3UNPOBKKU, Takue Kak oOT
npubnmsmntencHo 0,01 go npubnusutensHo 250 Mr Ha oOAWMH Kr, Hanpumep, OT
npubnusmtensHo 0,1 wmr/kr g0  npubnusutenoHo 200 mr/kr, Hanpumep, OT
npubnmanTenecHo 1 go npubnmsntensHo 150 mr/kr maccol Tena, coobpasHO akTUBHOCTH
KOHKPETHOro MHrnbuTopa, BO3pacTy, Macce M COCTOSHWUIO MOAMEXaLlero ne4YeHuto
cybbekta, TUNy UM TsHkecTn 3aboneBaHMs M 4yacToTe W NyTU BBEAEHUS. Takue
NPEeANOYTUTENbHBIE YPOBHU €XECYTOUHbIX 403MPOBOK MOIYT COCTaBNATb, HaNnpumep, ot
70 mr go 8 r. bonee BbiCOKME A03UPOBKM MOTYT ObITb OCOOEHHO MPUEMMEMbI, €Cnin
KOMOMHaUMIO MM KOMMO3MLUUIO MO M3OOPETEHMIO BBOAAT CYOBEKTY HECKONbKO pa3s B
CYTKW, Kak Hanpumep, 2, 3 nnun 4 pasa B CyTKKU, Hanpumep, 4 pasa B CyTku. [logxoasailas
CYTOYHasi O3MpPOBKa MOXET cocTasnAaATe 0T 70 Mr 40 8 I B CYTKM C BBEAEHUEM B BUAE 2,
3 nnu 4 oTAENbHbIX LO3MPOBOK.

MNpuBeaeHHblE Janee npuMepbl WUNMCTPUPYIOT u3obpeteHne. OpHaKO OHM
HUKOMM O0Bpa3omM He orpaHnMYMBaloT usobpeTeHue. B cBA3M € 3TUM BaXXHO NOHUMATL, YTO
KOHKPETHbIW aHanus, ucnonb3yembl B pasgene pumepsbl, npeaHasHayeH TONbko ANnS
nony4yeHns nokasaHus ronormyeckon aktmBHocTU. CyLecTByeT MHOXECTBO aHarnms3os,
NPUMEHsIeMbIX Ans  onpeaeneHns  OMonorMyeckonm  akTMBHOCTW, UM MO3TOMY
oTpuyUaTtenbHblA pesynbTaT B KakoM-NMbo OfHOM KOHKPETHOM aHanuie He sBnseTcs

onpesensLwmm.
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Obwaa metogonorma cuHTesa
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Cxema 1

CyuwjecTByeT psag noagxoaos kK cuHTesy asmbaktama (1). OAuH N3 OCHOBHbIX NyTEWN
nokasaH Ha cxeme 1, nepenedvaraHHon u3 Ball M. et al., Organic Process Research and
Development, 2016, 20, 1799. BOC-nupponnauHoH (2) npnsoaaT BO B3aUMOAENCTBUE C
peareHToOM, UNNAOM CyNb(OKCOHMA, C NONyYeHnem in situ HOBOro unuga ¢ OTKPbITbIM
ymkriom (6). [llocne npOTOHMpOBaHUS OBpa3yeTcs pPasHOBUAHOCTb MOMNOXUTENBHO
3apSAXKEHHOrO  Cyrb(POKCOHUA, KOTOPbIW MOABEPraeTcs HyKNeounbHOW artake co
CTOPOHbl  XNOpUA-aHWoHa, 4To npusogut Kk yrtpare [OMCO wu ob6pasosaHuto
XIOPMETUNKETOHA, KOTOPbIA BCTYNaeT B peakyuo KoHgeHcuposaHusa ¢ O-BeHsun-

rMMAPOKCUNAMUHOM C MONyYeHMeM okcuma (7). VI BHOBb, HET HEODXOAMMOCTU B €ro
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BblAENEHUN, HO ero MoXHo obpaboTaTb KMUCNOTOW ANA yAaneHus 3awuTHOW rpynnbl
BOC, v npu nogwenayvsBaHum NPOUCXOAUT CMNOHTAHHaA LuKnusaums ¢ opmarnbHOU
notepen HCI ¢ obpasosaHmem paclumpeHHoro konbua (8). M onaTtb ero He BbIAEMNAIOT,
OAHAKO CTEpPEeOCEeNneKTUBHOE BOCCTAHOBMNEHME [BOWMHOW CBSA3M B OKCUME C
nocrneayrowmm obpasoBaHMEM COMM C LLUaBENeBOW KUCNOTOW obneryaeTt BblaeneHune
nunepuanna (3). B pesynbtaTte yuknusayum ¢ UCnonb3oBaHnem TpudocreHa B Kadectse
NCTOYHUMKA hpocreHa obpasyeTca buyumknmyeckas modesnHa (9), 3aTem nocne rugponusa
cnoxHoro adupa u obpasoBaHUs amuga nonyyvaeTcss nepBUYHbIN  Kapbokcammg
aBubaktama, kak B (4). B koHue nocne pebeH3sunmMpoBaHus M CynbOHMPOBAHUS
nonyvaetcs asubakrtam (1).

Mpu ncnonb3oBaHMN B UCXOL4HOM NMUPPONUANHOHE 3aMECTUTENEN, OTIUYHbIX OT
CMOXHOro 3dupa, MOXHO MOMy4YMTb anbTepHaTuBHble aHanorn asubaktama. Kpowme
TOro, B HacTosllee Bapems MNPOMEXYTOYHOE CoeguHeHue (3) UMeeTCs B npojake
(Hanpumep, y Shanghai Habo Chemical Technology Company unu Frapps Chemicals
Co, Zhejiang, China, http://www.frappschem.com), nostomy Ha 3Ttoun Gornee no3gHewn
MPOMEXYTOYHON CTaAUN MOXHO WCMOMb30BaTb MHOXECTBO 3amectuTenen. lpumepsl

MoKasaHbl HUXKE Ha cxemax 2a n b.

T Vasres

F E < f )J\ &><“ L] H
y>< >< e - . = H ,{><H

(13) (14) w2 " (15) {16)

Cxema 2a
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(20)

R&ﬁ? . !

(22)

2. Okncnexne

Cxema 2b
Ha Cxemax 2a n 2b Z npepcrasnseT cobonM NOAXOASALMA CROXHOIMPMPHbLIN
3amecTuTenb, Takon kak OeHsunbHas rpynna B coeguvHeHun (9) Ha cxeme 1. Y

npeacrasnseT cobon rpynny:

rae RP® npepcraensier coboit 3alMTHYIO rpynny, Hanpumep, GeH3VUMbHYI0 rpynny vnw
rpynny -CH,CH=CH,. 3ta 3awuTtHada rpynna moxet ObITb yjaneHa nocne cuHTesa
OCTarbHOW YacTu CoeanHeHns ¢ nonyyeHmnem rpynnbl SO;H unu SO;” aHanornyHo Tomy,

KaK 3TO M30OpakeHo BbiLLe Ha cxeme 1.
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Kak nsobpaxkeHo Ha cxeme 2a, CroxxHO3umpHasa pyHKLUMOHanbHas rpynna, Takas
Kak y coegunHeHuns (9) Ha cxeme 1, MoxeT ObiTb BOCCTAHOBIIEHA C NMOMyYeHMEM cnvpTa
(11), kOTOPBLIN MOXET ObITb OKACNEH A0 anbaernga (12). AnbAerMaHyo rpynny MOXHO
npespatutb B AWPTOPMETUNbHBLIN  3amecTutene (13) MM AUXNTOPMETUNbHbIN
3amectutenb (14), wncnonb3ya DAST (TpudpTtopua AusTMRamMmHocepbl; cMm. Xu, Y.,
Prestwich, G. D., Journal of Organic Chemistry, 2002, 67, 20, 7158-7161) nnu PCls
(Gauthier, J. et al., Bioorganic and Medicinal Chemistry Letters, 2008, 18, 923-928) nu6o
nofobHblIE peareHTbl, XMMUYECKME NpPeBpaLeHNss C NPUMEHEHNEM KOTOPbIX XOPOLUO
M3BECTHbl cneyvanuctam B JaHHOW 0BnacTn TEXHUKN. AHanormyHbiM  obpasom
CMNPTOBYIO TPYMMNy MOXHO MpeBpatutb BO hTOPMETUNBHY (15) C¢ ncnonb3oBaHWem
DAST (Liu, Y. et al., Organic Letters, 2004, 6, 209-212) n xnopmeTuneHyo (16) c
ncnons3osaHmem TuoHunxnopuga (Gudipati, V. et al., Journal of Organic Chemistry,
2006, 71, 3599-3607). Kpome TOro, UCMoOnb3ysa CTaHAapPTHbIE XUMUYECKNE npeBpaLleHns
C npumeHeHnem ammuga BanHpeba, kucnoty (17) MOoxHO npeobpasoBatb B METUIKETOH
(18), koOTOpbIN aHanorn4yHbiMm 06pa3oM MOXHO npeobpasoBaTb B COEAMHEHME C
ANPTOPaTUNBLHBIM 3amectuTenem (19), ucnonesys DAST.

Lvpoknn guana3oH 3amecTutenem MOXHO MOny4YuTb, UCMOMb3Ys XUMUYECKME
npeBpalleHnss ¢ npumeHeHnem amuga BanmHpeba, kak nokasaHo Ha cxeme 2b.
Hanpumep, peareHT [puHbsipa, nNonydeHHbld U3 3-mopokcetaHa (NocTaBnsieMoro Ha
pblHOK Sigma-Aldrich), B npyHUMnNe MOXEeT B3auMOAEWCTBOBATb C BbILLEYNOMAHYTbIM
peareHToM BainHpeba ¢ obpasoBaHMEM aHaNOrM4YyHOrO KETOHAa, KOTOPbIN MOXET ObiTb
npeobpasoBaH B audTtop-cogepxawmin adanor (20) ¢ ucnonb3oBaHMeM OObIMHOMO
peareHTa DAST. 3Ta xvMmyeckoe npeBpalleHne Takke MOXET ObiTb NpUMEHeHa K
ankunanpTopMETUNEHOBLIM 3amecTuTenam ¢ 6Gonee ANUHHOM LENbl, a Takke K
apunanPTOPMETUNEHOBLIM 3aMECTUTENAM.

B cnyyae HEKOTOPbIX KOHKPETHbIX reTEPOLUMKIIOB MOXHO MCMONb30BaTh
anbTEepHaTUBHOE XMMMYECKOE MpeBpalleHne. Hanpumep, 2-TpUMMETMNTMA30n MOXET
B3aMMOAENCTBOBATb C anbjernjamm C nocneaylowmum pacliensieHnem npocToro
TpumeTtuncununosoro (TMS) adwmpa un  okucneHumem cnvpta ¢ obpasoBaHMeM
2-TnasonunkeToHa (21) (npumep 3aToro XMMMUYEeCcKoro npeepaideHua cm. B Dondoni, A. et
al., JOC, 2004, 69, 5023), KOTOpPbI MOXHO NPEBPaTUTL B ANPTOPMETUMNEH, NCMOMb3YA
peareHT DAST. [Ina obpasoBaHus, Hanpumep, TPMOTOPMETUNKETOHOBOrO 3amMecTuTens,
MOXHO  MCMONb30BaTb COOTBETCTBYIOLUME XUMUYECKME NPEBPALUEHUS KPEMHUS,

NOCKOMbKY (TP TOPMETUN)TPUMETUICUMNAH MOXET B3aMMOENCTBOBATL C arnbierugamm
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C nonyyeHnem cootseTcTBylowero kapbuHona (Cheng, H., et al., Tet. Lett., 2013, 54,

4483). 3atem nocne CTaHAapTHOrO OKUCNEHUA NonyyarT TPUMPTOPMETUMNKETOH (22).

Mprmepbl

Obwume meToabl

Cnektpbl 'H AMP (S4€pHbIi MarHUTHbIA pe3oHaHc) npuseaeHsl npu 300 unu
400 My B pactBopax B JMCO-ds (8 B MnH") ¢ mcnonb3oBaHWem xnopodopma B
kauyecTBe pedepeHCcHoro ctaHgapta (7,25 MnH'). B Tex crnyuasix, Koraa npvBejeHb
MYNbTUNNETHOCTU MUKOB, WCMOMb3YOT Cheaylowme cokpaweHus: s (cuHrner), d
(aybner), t (Tpynnet), m (mynbTunneT), bs (ywwumpeHHbn cuHrnet), dd (gybner
aybnetos), dt (aybnetr TpunnetoB), ¢ (kBapTeT). KOHCTaHTblI CMWUH-CMUHOBOIO
B3aUMOAENCTBMS, €CNN OHW yKasaHbl, NpuBeaeHbl B repyax (Mu).

Bce peakuyumn npoBoaunu B aTMocepe MHEPTHOrO rasa asoTta Unu aproHa, ecnu
He OrOBOPEHO UHOE (Hanpumep, peakyun ruapupoBaHmns).

CokpalyeHus
ACN (ot aHrn. acetonitrile) - aueToHuTpun,
DAST (ot anrn. diethylaminosulfur trifluoride) - TpudpTopua AnaTunammHocepsl,
OXM - auxnopmeTan,
DIPEA (ot anrn. N,N-diisopropylethylamine) - N,N-gunsonponunatunamMmuH,
DMAP (ot aHrn. 4-dimethylaminopyridine) - 4-4UMeTUNaMmUHONUPUANH,
AMCO - aumetnncynbdokens,
Y - yach|,
HMBC (ot anrn. heteronuclear multiple bond correlation) - reteposaepHas
KOPPENSLMOHHAsA CNEeKTPOCKONUS MHOMXECTBEHHbIX CBA3EN,
d/KB. AONM - OYHTbI HA KBaAPaTHLIN AIONM,
SOs:pyr KOMMIIEKC MUPUANH-TPUOKCUS, CEpbl,
TEA (ot aHrn. triethylamine) - TpnatunamumH,
TEMPO (ot aHrn. (2,2,6,6-tetramethylpiperidin-1-yl)oxyl) - (2,2,6,6-
TeTpameTUnnMnepuanH-1-un)okemn,

TI® - TeTparngpodypaH.
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Mpumep 1
(2S,5R)-7-Okco-2-(TpudpTopmeTtnn)-1,6-anaszabuuymkno[3.2. 1]JokraH-6-nncynsdar
HaTpus
F
F F
N
|| /Na
o N S—0
~N .
o \\
5 Monyyanu € wMCNONb3OBaHMEM MO CYLECTBY TOW >X€ METOALOMNOrMM, 4TO

npusegeHa pnsa asubaktama (Ball, M. ef al., Organic Process Research and
Development, 2016, 20, 1799), 3a wuckno4YeHWem wucnonb3osaHma (5S)-5-
(TPUdTOPMETUN)-2-NNPPONIMANHOHA B KAYECTBE UCXOQHOIO COSAUHEHNS.

a. mpem-byTtun-(5S)-2-okco-5-(TpudTopmeTun)nupponuaunt- 1-kapbokcunat

w4 e
S
)\ /\<qu

Pacteop (5S)-5-(TpndTOpMETMN)-2-NNPPONNANHOHA (MMEIOLLErocst B Npojaxe y
Manchester Organics) (5 r; 32,7 mmonb) B OXM (60 mn) npun 0°C obpabaTtbiBanu

Tpuatunammuom (5,5 mn; 4,0 r; 39,2 mmone) 1 DMAP (0,4 r; 0,1 mmonb), 3aTem no

10

kannam gobaesnanu pacteop aun-mpem-oytun-gukapbonHarta (8,6 r; 39,2 mmone) B XM
15 (20 mn) B TeueHme 10 muHyT. Yepes 0,5 4 cmeck pacnpegensnu mexay OXM n 10%-
HbIM BOAHbIM PacTBOPOM FMMOHHOW KUCMOTbl U OPraHM4YecKkuin 3KCTPakT MpoMbliBanu
Bogoun, cywunu (Na,SO,4) n ynapmsanu ¢ nonyyeHnem macna (9,4 r), KoTopoe ouumianm
xpomartorpadmen Ha LUOKCUAE KPEMHUSA C anoupoBaHuem atuvnauetatom (0-25%) B
Tonyone, nony4yas macno (7,9 r;, 96%).
20 M/z 276 (M+Na)".
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b. (3R,6S)-N-(BeHsunnokcu)-6-(TprdTopMeTU) INNEePULNH-3-aMmuH

F

F

") o )
HN e

H

[ns nogpobHOro pasbsCHEHUA NocneaoBaTenbHOCTU 3TOM peakyumn cm. Ball, M.
et al., Organic Process Research and Development, 2016, 20, 1799.

AOMCO (10 mn) gobaensanu Kk cmecn noamaa TpumeTuncynbdokconmsa (1,6 r; 7,3
MMOnb) u mpem-6ytunata kanua (0,72 1, 6,4 mmonb) B TI® (7 mn). Cmech
nepemeLunBany npy KOMHaTtHOM TemnepaTtype B TeyeHue 1 4, 3atem oxnaxganu Ao -
12°C (BHYTpeHHss Temneparypa). [1o kannam B TeuyeHne 5 myuHyT gobasnsanu pactesop
mpem-6ytun-(5S)-2-okco-5-(TpucdtopmeTun)nupponunnH-1-kapbokcunara (1,5 r, 5,8
MMornb) B TI® (4 mn) n cmecb nepemelumsanu npu -12°C B TeueHune 1 4. PeakynoHHyto
cveck obpabartbiBanym 20%-HbIM BOAHBIM PacTBOPOM xropuga ammoHust (13 mn) w
nepemMeLLnBaeMyo CMeCb OCTaBIANM HarpeBaTbCa 4O KOMHaTHOW TemMneparypsbl, 3atem
ABaxabl 3KCTparuposanu atunayetatom. ObbeanHeHHble 3KCTpakTbl npomMbiBanu 10%-
HbIM BOAHbIM pPacTBOPOM Xopuaa HaTpud, 3artem pacTBOpP KOHLEHTpupoBanu
npubnmanTenecHo 4o obbvema 20 MN 1 MCNOMBb30BanM HENOCPEACTBEHHO Ha CreayoLen
cTaguu.

(JaHHble  macc-cnekTpockonuM AN 3TOro0  pacteopa COOTBETCTBOBanNu
obpasoBaHuto  (1Z,5S)-5-{[(TpeT-6yTOoKcu)kapboHun]ammHo}-1-[anmeTun(okco)-nambaa-
6-cynbdaHnnnymmn]-6,6,6-tTpuchtoprekc-1-eH-2-onara).

BbiweynomsHyTeln  pactBop B aTtunauetate (20 wmn) obpabatbiBanu
O-6eH3nnrngpokcunaMmmHa rmapoxnopuaom n cmecb Harpesanu npu 60°C B TeuveHue
2,754, 3aTeMm OCTaBNsANM OXNaXKAaTbCs A0 KOMHATHOW TemnepaTtypbl, MNOCne 4ero
npombiBann  10%-HbiM BOAHbIM pPacTBOPOM Xropuga Hatpus. 3TOT  pacTBop
KOHLEeHTpuposanu npuénusntenbHo o 10 Mn 1M ucnonb3oBanu HEMOCPEACTBEHHO Ha
cneaywLlen ctagun.

(JaHHble  macc-cnekTpockonuMM AN 3TOr0  pacTBopa COOTBETCTBOBaNu
obpasoBaHuio TpeT-6yTUn-N-[(2S,5E/Z)-5-[(6eH3unokcn)ummHol-6-xnop-1,1,1-
TpudToprekcaH-2-nnjkapbamara).

YkasaHHblM Bble pactBop B dTunauetare (10 wmn) obpabartbiBanu
MeTaHcynbgoHoBon kucnotou (1,1 mn; 1,7 r; 17,4 mmone) n cmeck Harpesanu npu 45°C

B Te4yeHne 1 4, 3aTeM OCTaBNANM oxnaxaaTtbCs A0 KOMHaTHOM Temneparypbl. Cmech
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pobasnsnu k pacteopy 6bukapbonaTta kanms (2,9 r; 29 mmonb) B Boge (10 mn) um
nepemewwmsany npu 45°C B TeueHue 3 u. lMocne oxnaxaeHws dasbl pasgensanu u
aTunaueTaTtHyo ¢ady npombiBann 10%-HbiM BOAHBIM PacTBOPOM Xfiopuga HaTpus.
PacTtBop B aTMnayerare ucrnonb3oBanv B 3TOM BUAE Ha CrieayloLen ctagmm.

(JaHHble  macc-crnekTpockonuuM  Ans  3TOro  pacTBopa COOTBETCTBOBaNu
obpasoBaHuto (3E/Z,6S)-N-(6eH3nnokcn)-6-(TpudTopMeTMN)NNNEPUANH-3-UMUHA).

YkasaHHbIM Bbille pacTBOp B aTvnayertare oxnaxaanu ao -15°C n gobasnsanm
KOHLEHTPUPOBaHHYIO cepHyto kucnoty (0,6 r; 0,3 mn; 6 mmonb). 3atrem nopunsamm
pobaensnu  Tpuauetokcmboprngpng Hatpua (0,5 r, 2,4 wmmonb), obecneymBas
BO3MOXHOCTb MOBbILWEHNA TemnepaTypbl oT -15°C ao -5°C B TeueHne 1 4. [Jobasnsanm
BOA4Y, 3aTeM KOHLEHTPUPOBaHHbIN BOAHbLIN pactBop ammuaka (1 mn). Cwmech
3KCTparvpoBanu 3TunaueTaTtoMm, OPraHUYeCKMA 3KCTPakT MnpOMbIBanu paccorom,
Cywumnu n ynapusanu, nony4yasl Macro, KOTOpOe ouuwanyn xpomartorpadmen Ha
ANOKCUAE KPEMHUA C antompoBaHmem atunagetartom (15-40%) B XM, nonyyas (3R,6S)-
N-(6eH3unnokcn)-6-(TpncdTopmeTnn)NMNnepUanH-3-amud B Buae macna (184 wr; 12% 3a 4
cragun).

M/z 275 (M+H)".

C. (2S,5R)-6-(beHsnnoken)-2-(TpudtopmeTnn)-1,6-
anasabuuymkno[3.2.1]okTaH-7-0H

F F

E

Cwmecb (3R,6S)-N-(6eH3nnokemn)-6-(Tpudptopmetun)nunepuann-3-ammHa (0,18 r;
0,67 mmonb) n kapboHata kanua (0,53 r; 3,82 mmonb) B OXM (20 mn) obpabatbiBanu
TpudpocreHom (0,2 r; 0,67 mmone) npu -10°C. Yepes 30 munHyt gobasnanu DMAP (3 wmr;
0,03 mmonb). PeakuMOHHYKD CMeCb nepemMeluMBanu npu KOMHAaTHOW Temnepatype B
TeyeHne Houu, 3atem npombiBanu sogown, cywwmnun (Na,SO,) u ynapusanu. OcrtaTok
oumjanm xpomarorpaduen Ha AUOKCUAE KPEMHWUS C 3MOMPOBAHMEM TPaAUEHTOM
atunayetar-AXM, nonyyas 6ecyseTHoe TBepaoe sewecTtso (0,16 r; 81%).

M/z 301,4 (M+H)".
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d. (2S,5R)-7-Okco-2-(Tpudtopmertnn)-1,6-anasabuyunkno[3.2. 1]JokraH-6-
uncynbart HaTpus

PacTteop (2S,5R)-6-(6eH3nnokemn)-2-(TpudptopmeTun)-1,6-
anasabuymkno[3.2.1JoktaH-7-oHa (163 wmr; 0,54 mmonb) B umsonponaHone (5 mn)
obpabaTtbiBann KOMMMEKCOM TPUMETUNaMMH-TPUOKCKMA cepbl (85 wr; 0,61 mmonb),
Tpuatunammuom (11 wr; 0,11 mmone), 10%-HbIM Nannagmem Ha akTUBUPOBAHHOM Yrne
(10 mr) n sBogown (0,6 mn). Cmecb rmgpupoBanun noj AasBneHMEM C MCMONb30BaHUEM
6annoHa B TeueHune 4,5 4, 3atem fob6aBnNsANM AONOMHUTENBHOE KONMMYECTBO KOMMMEKCa
TpUMeTUnamuH-Tpmokena cepbl (82 wr; 0,3 mmonb). Cmecb nepemewmvsanv B
aTtmocdhepe asoTa B TedeHue 2 4, 3ateMm hunbTpoBanu 1 KOHUEHTpuposanu 4o obbema
npubnusntensHo 1,5 mn. Cmecek pasbasnanu sogon n obpabarbiBann HaCbILEHHbIM
BOAHbIM pacTeopom BukapboHata Hatpusa (3 mn). Cmeck HaHocunn Ha C18-kapTpuax
(pasmepom 10 r) ansa obpallyeHHo-basoson xpomarorpadpum n anomposanu 0-40% ACN
B Boge. [locne ynapusaHusi cogepkalux NpoaykT dpakuyun nonyyanu 6enoe teepaoe
BELLECTBO, KOTOPOE MEPEepacTBOPSNIN B BOAE WM MOBTOPHO ouumLlany xpomartorpaduen,
ncnonb3yss Ans xpomartorpadum Te e ycnosusi. [locne ynapuBaHus copepKalyux
NPOAYKT bpakymmn nonyyanu 6enoe TBepaoe BELECTBO, KOTOPOE MNOBTOPHO pacTBOPSv
B BOAE WM NMOBTOPHO ouuLanu xpomarorpaduen, ucnonb3ys Ans xpomarorpadpum e xe
ycrioBus, 3a WCknodeHnem Toro, 4to Bmecto ACN wucnonbsosann TI®. [Mocne
yrnapvBaHus Mony4any ykasaHHoe B 3aronoBke CoeauHeHue B Buge 6enoro TBepAoro
BeljecTsa (86 mr; 51%).

"H AMP (400 My, ds-AMCO) & 4.09-4.06 (1H, m), 3.89-3.78 (1H, m), 3.24 (1H,
d, J=12,0y), 3.13-3.08 (1H, m), 1.92-1.74 (4H, m).

"°F AMP (376,4 MI'y, ds-AMCO) 5 -74.7.

LCMS (kuakocTHas xpomatorpadus B codyeTaHum ¢ macc-criektpockonuen) (ESI

(anekTpopacneinutensHas noHnsayms) [M-Nal) 289,1 (97,2%).
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Mpumep 2
(2S,5R)-7-Okco-2-(gudptopmetun)-1,6-gnasabuymnkno[3.2.1]JoktaH-6-uncynedar

HaTpus

Na

/

0
|
~o— o

A\

)

a. 3™nn-(2S,5R)-6-(6eH3unokcn)-7-okco-1,6-gnasabuymnkno[3.2. 1Jokran-2-

kapbokcunar

e

N., ,
o

CycneHsuio atun-(2S,5R)-5-[(6eH3unokcn)ammHolnunepuamnH-2-kapbokeunara B
Buge conu waseneson kucnotel (15,0 r; 40,7 mmonb, npuobpeTeHHyo y Frapps
Chemicals Co., Zhejiang, China, http://www.frappschem.com) B TI'® (150 mn) npu 0°C
obpabartbiBanu pacTtBOpoM ruapokapboHaTta kanus (16,3 r; 163 mmonb) B Boge (150
mn). Yepes 1 yac cMmecb 3KCTparupoBanu 3dTunadeTaTtoMm, 0O0beAUHEHHbIE 3KCTPaKTbI
npombiBanu Boaon, 3arem pacconom, cywmnu (Na,SO4) n ynapusanu, nonydas 3Tun-
(2S,5R)-5-[(6eH3nnokcu)ammnHolnunepmnamnH-2-kapbokcmnaTr B BUAE KOPUYHEBOro macna
(10,0 r; 88%).

Pacteop atun-(2S,5R)-5-[(6eH3nnokcn)amuHo]nunepmnamH-2-kapbokeunara (5,0 r;
18 mmone) B XM (100 mn) npu 0°C obpabateiBanu DIPEA (12,5 mn; 72 mmonb), 3atem
pobaenanu pacteop TpudpocreHa (26 r;, 9 mmone) B OXM (10 mn). Cmecb
nepemMelLMBanu npuv TEMMepaType OKpyKalolen cpegbl B TedeHue 16 4, 3atem
400aBnsnM HacbIWEHHbIM BOAHbIM pacTeBop bukapboHata kanusa (100 mn). Yepes 1 4
dasbl pasgenanu, AXM-dasy npombiBanu Bogoun, 3atem pacconom, cyumnm (Na,SOy4) n
ynapusann, nony4vas kopuyHesoe macno (5,0 r; 92%), no AaHHbIM CMeKTpanbHOro

aHanmsa COOTBETCTBYIOLLEE aTun-2S,5R)-6-(6eH3unokcn)-7-okco-1,6-
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anasabuumkno[3.2.1]oktaH-2-kapbokcunary, n KoTOpOEe
HenocpeaCcTBEHHO 6e3 OUNCTKN.
M/z 305,4 (M+H)".
b. (2S,5R)-6-(beHaunokcwn)-2-(rngpokcumeTun)-1,6-
5  awasabunymkno[3.2.1]okTaH-7-0H

i
HC‘M ;’4. il

ncnonb3oBanun

PacTtBop HEOUULLIEHHOrO aTnn-(2S,5R)-6-(6eH3nnokcu)-7-okco-1,6-

anasabuumkno[3.2.1]oktaH-2-kapbokcunata (5,0 r; 16,4 mmone) B TI®d (75 mn) un

ataHone (75 mn) obpabarbisanu npu 0°C pactsopom 6opruapuaa nutua s TTO (4 M; 24

10 mn; 96 mmonb). Yepe3 1 4 BbigEPXKMBAHMS NPU KOMHaTHOW TeMmnepaTtype CMeCb

nosTopHo oxnaxaanu go 0°C u gobasnanu ewe ogHy nopuyuio pactesopa boprugpuaa

nntna B TTP (4 M; 12 mn; 48 mmonb). Ewe yepes 16 4 Bblgep>KMBaHNS NPU KOMHaTHON

Temnepartype cmecb obpabaTbiBany HacbILEHHbIM BOAHbIM pacTBOPOM MoHodocdaTa

kanua (200 mn) n cmecb Heckonbko pa3 akctparmposanun OXM. Ob6beauHeHHble XM-

15  akcTpakTbl npombiBanyM BoAou, 3arem pacconom, cywmnun (Na,SO,) n ynapusanu,

nonyyasi kopuvHesoe macno (5 r). Ero ouumwanm xpomatorpaduven Ha Auokcuae

KpemHus ¢ antoupoBaHmem atunauetatom (0-100%) B rekcaHe, nonydass 6ecuyBeTHoOe

macno (2,2 r; 47% 3a 2 cragun).

M/z 263,3 (M+H)".
20 C. (2S,5R)-6-(beHsnnokewn)-7-okco-1,6-grnasabuynkno[3.2. 1]oktan-2-
kapbanbaerug
PacTtBop (2S,5R)-6-(6eH3nnokcu)-2-(rugpokcumeTin)-1,6-

anasabuumkno[3.2.1]JoktaH-7-oHa (1,5 r; 5,7 mmonb) B XM (50 mn) obpabatwiBanu npu

25  0°C Tpuxnopusoymanyposon kucnotoun (1,9 r; 8,6 mmone) u TEMPO (90 mr; 0,6 mmonb).
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Cwmecb nepemewumsanu npu 0°C B TeyeHune 2 4, 3aTem (punbTpoBanu yepes LenuT,
npombiBaa OXM. O6beauHeHHble OXM-unbTparbl NPOMbIBaANU HACbIWEHHbIM BOAHbBIM
pactsopom BukapboHarta HaTpus, pacconom, cywmnnu (Na,SO,) 1 ynapusanu, nonyyas
macno (1,5 r; 100%), kOTOpOe NCNOMb30Bany HENOCPEACTBEHHO HA CNEAYIOLEN CTagUN.
M/z 261,4 (M+H)".
d. (2S,5R)-6-(beHsnnoken)-2-(andpTopmeTnn)-1,6-

anasabuumkno[3.2.1]okTaH-7-0H

PacTtBop (2S,5R)-6-(6eH3nnoken)-7-okco-1,6-agnasabuymnkno[3.2. 1]Jokran-2-
kapbanbgernga (1,5 r; 5,7 mmonb) B XM (30 mn) npu 0°C obpabateiBanu DAST (1,5
mn; 12 mmonb). Cmecb nepemeluvBanu Npyv KOMHATHOW Temnepatype B TeuyeHue 4
4yacoB, 3arem pacTBopuTenb yaansanu, npogyeas asotom. OcTatok pacTBOpsSin B
sTunauetate u pobaensanmu B negsHyto Bogy. OpraHumdeckylo dasy oTaensnu,
NPOMbIBaNM HacbIWEHHbIM BOAHbIM pacTBOpom OukapboHaTta HaTpus, paccornom,
cywunm  (Na;SO4) wn  ynapusanu, nonydas macrno. 3TO Macno ouuvwanmu
xpomarorpadmen Ha AUOKCUAE KpeMHus C anonposaHnem 20%-HbiM 3TUnayetTaTtomMm B
rekcaHe, nony4yas »xxenroe macno (0,7 r; 44% 3a 2 cragun).

M/z 283,3 (M+H)".

e. (2S,5R)-2-(QudpTopmeTunn)-6-rngpokcu-1,6-auasabnymnknol3.2. 1]Joktan-7-

OH
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PacTteop (2S,5R)-6-(6eH3nnoken)-2-(audpTopmeTin)-1,6-
anasabuumkno[3.2.1]oktaH-7-oHa (0,60 r; 2,1 mmonb) B meTtaHone (15 mn) rugpuposanm
Hag 10%-HbiM nannagmvem Ha aktmsmposaHHoMm yrne (0,60 r) npm 100 b/kB. Aronm
(689 kMa) B cranbHoMm 6GannoHe. Yepes 4 4 cmecb PUNbTPOBaNM 4Yepe3 LEenuT,
NpoOMbIBas MeETaHONoM, U obbeAuHeHHble dunbTpaTel ynapveanu, nonydas 6enoe
TBepaoe BewectBo (0,4 r; 100%), kOTOpOE MCNOMb3OBann HEMNOCPEACTBEHHO Ha
cneayLlen ctagun.

M/z 193,3 (M+H)".

f. (2S,5R)-2-(QudpTopmeTmn)-7-okco-1,6-gnasabuymnkno[3.2.1]okraH-6-

uncynbart TeTpabyTMnamMmmoHns

o~ S Hals / ul _—THy
%’”\stgf : \/\/

j [

[a’

PactBop (2S,5R)-2-(andprtopmeTunn)-6-rugpokcu-1,6-guasabuymnkno[3.2. 1]JoktaH-
7-oHa (0,40 r; 2,1 mmonk) B OXM (30 mn) npu 0°C obpabarbiBann TEA (1,1 wmn;
8,3 mmonb), 3atem gobaBnanu KOMMMEKC NUPUANH-TPMokens, cepbl (0,67 1, 4,2 Mmonb).
Uepes 4 4 BblgepXuMBaHWS MpW KOMHaTHOM TemnepaTtype pobasnsnu pacTteop
H-TeTpabyTtunauyetrata ammonusa (0,94 r; 3,1 mmonb) B Boge (20 mn). Yepes 2 4
aobaenanu gononHutenoHoe konmnyectso OXM n nposogunu pasgenexHve das. OXM-
dasy npombiBanu Bogon, cywwmnn (Na,SO,) wn ynapusann. Octartok ouuwanm
xpomarorpadouen Ha AUOKCUAE KPEMHUS C antompoBaHuem stunauetarom (0-100%) B
rekcaHe, satem 4%-HoiMm metaHonom B OXM, nonyyasa 6ecusetHoe macrno (0,45 r; 42%
3a 2 ctagun).

M/z 271,4 (M)

g. (2S,5R)-7-Okco-2-(audptopmeTun)-1,6-gunasabmymkno[3.2. 1JoktaH-6-
uncynbart HaTpus

PacTtBop (2S,5R)-2-(andpropmeTunn)-7-okco-1,6-gnasabuynkno[3.2. 1]Joktan-6-
uncynbarta tetpabyrunammonuns (0,45 r; 0,88 mmonb) B Boge (10 mn) obpabaTbiBanu
cmonion Dowex™ Na(1 r). Yepes 1 4 cmecb unbTpoBanu 4epes HabMBKY CMOnbI
Dowex™ Na. O6befuHeHHble punbTpaThl NPONycKanu Yepes BTOPYIO HabWBKY CMOMbI

Dowex™ Na, npombiBas Bogon (5 mn), 3atem obbegnHeHHble domnbTpaTbl NogBepranu
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cybnMmaunoHHON CyLLKe, Nnony4vas ykasaHHOe B 3arofioBke coeauHeHue B sBuge 6enoro
TBepaoro sewjecrtsa (202 mr; 78%).

"H AMP (400 MIy, ds-AMCO) 8 6.24 (1H, t, J = 4,4 'y, CHF,), 4.06 (1H, m), 3.40
(1H, m), 3.20 (1H, m), 3.05 (1H, m), 1.95-1.75 (4H, m).

LCMS (ESI [M-Na]) 271,1.

Mpumep 3
(2S,5R)-2-(OunxnopmeTun)-7-okco-1,6-anasabunymkno[3.2. 1]JoktaH-6-nncynodar

HaTpus

a. (2S,5R)-6-(beHsnnokewn)-2-(guxnopmeTnn)-1,6-

anasabuuymkno[3.2.1]okTaH-7-0H

PacTteop (2S,5R)-6-(6eH3nnoken)-7-okco-1,6-gnasabuymnkno[3.2. 1]Jokran-2-
kapbanbaernaga (2,2 r; 8,4 mmonb) B XM (100 mn) obpabaTtbiBany NeHTaxnopuaom
docdopa (3,5 r; 16,9 mmonb). Yepes 16 4 cwmecb pasbasnsann OXM, npombiBanu
negsHon Bogown, pacconom, cywunum (Na,SO,) u ynapmsanu. Ocratok ouvwjanu
xpomartorpadmen Ha AWOKCUMAE KPEMHMSI C anompoBaHuem atunadetatom (0-20%),
nonydyaa 3 oTaenbHble dpakyun. dpakumm 1 M 3 He copepxann Kenaemoro
coeavHennsa, a dpakumsa 2 (TLC (ToHkocnonHas xpomarorpadus). Rf (daktop
yaepxmeaHus) 0,4 B cmecn 20% asTunaudetarta/rekcaH) npeacraesnsana cobon 6enoe
TBepaoe Bewectso (130 wmr; 5%), nNO AaHHbIM  CMEKTpanbHOro  aHanusa
COOTBETCTBYIOLLEE Kermaemomy coeauHeHuto. B vactHocTn, wuccnegosaHus ¢

ucnons3osaHmem HMBC AMP nokasanu TECHy NPOCTPaHCTBEHHYIO 6rnM30CTb Mexay
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kapboHunbHbIM yrnepogom u C2-H npoTOHOM, TEM CaMbiM ONPEAENnss 3amMecTuTenb -
CCI,H kak akcuanbHbIn, a C2-XxnpanbHOCTb Kak S, Kak Ha guarpamme.

M/z 315,4; 317,3 (M+H)".

b. (2S,5R)-2-(OuxnopmeTun)-6-rugpokcu-1,6-anaszabuymnknol3.2. 1Jokran-7-
OH

Pacteop 6-(6eH3nnokcn)-2-(guxnopmeTtin)-1,6-anasabuumknol[3.2.1JoktaH-7-oHa
(130 wr; 0,4 mmonb) B meTaHone (10 mn) obpabarteiBann 10%-HbiM nannaguem Ha
akTusmposaHHom yrne (130 mr) n rmgpuposann (Mcnonb3ysa 6annoH noj AasBreHNEM) B
TeyeHne 2 4. Cmecb unbTpoBanM uyepes LUENUT, NPOMbIBAsS METaHOSOM.
ObbveauHeHHble punbTpaTthl ynapusanu, nonyyas 6enosartoe TBeppoe Bewectso (85
Mr; 92%), KOTOPOE UCMNOMb30BanM HENOCPEACTBEHHO HA CreayoLWen cTagun.

M/z 225,4; 227,3 (M+H)".

C. (2S,5R)-2-(QuxnopmeTun)-7-okco-1,6-gnasabuynkno[3.2. 1]JokTaH-6-

nncynbdat TeTpabyTMnamMmmoHns

] c

Pacteop 2-(anxnopmeTun)-6-rugpokcu-1,6-anaszabuymkno[3.2. 1JokTaH-7-oHa
(85 mr; 0,37 mmonb) B OAXM (10 mn) obpabateiBann TEA (0,2 mn; 0,8 mmonb) n
KOMMMAeKcoM nupuauH-tpuokena cepbl (0,12 r; 0,76 mmonb) npu 0°C. Cwmecob
nepemeLunBany Npyu KOMHaTHOW TEMnepaType B TeYeHune 4 4, 3atem ynapumseanu gocyxa.
Ocrarok nepepactsopsanu B gumetundopmammae (OMPA) (2 mn), obpabarbiann TEA
(0,4 mn; 1,6 MmMoOnb) U AONONHUTENBHBIM KONMYECTBOM KOMMSEKca NMUPUAUH-TPUOKCUA

cepbl (0,12 r; 0,76 mmonb). Cmecb nepemelmMBany nNpu KOMHATtHOW TemnepaType B
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TeueHne 2 4, 3atem gobasnanu pacteop H-teTpabytunayertara ammonnsa (0,28 r; 0,8
Mmonb) B Boge (10 mn). Yepes 2 4 cmechb pasbasnanun OXM, opraHM4eckun SKCTpakT
npomMbiBanu BOAOW, 3atem pacconom, cywunu (Na,SO,), aanee ynapusanu, nonyyas
mMacno. 3To Macno ovnany xpomartorpadmen Ha AUOKCUAE KPEMHUSA C 3NIONPOBAHUEM
atunayetatom (0-100%) B rekcaHe, 3atem 6%-HbiM mMmeTaHonom B [OXM, nonydas
6ecueTHoe macno (68 mr; 33%).

M/z 304,4; 306,3 (M)".

d. (2S,5R)-2-(QuxnopmeTun)-7-okco-1,6-amnasabuymkno[3.2. 1]oktaH-6-
uncynbat HaTpus

PacTteop (2S,5R)-2-(anxnopmeTunn)-7-okco-1,6-agnasabuymnkno[3.2. 1]okraH-6-
uncynegarta terpabytunammonusa (68 mr; 0,12 mmonb) B Boae (2 mn) n ACN (2 mn)
obpabarteiBann cmonon Dowex™ Na (0,5 r). Yepes 1 4 cmecb cunbTpoBanu 4yepes
Habueky cmonbl Dowex™ Na. O6beanHeHHble PUnbTpaTbl NPONycKkanu 4Yepes BTOPYHO
Habueky cmonbl Dowex™ Na, npombiBas cmecbio Boga-ACN (1 mn:1 mn). Punbtparsl
nponyckann 4epes BTOpytd Habumeky cmonbl Dowex™ Na, 3atem 006beauHEHHble
dunbTpathl noaseprann CybnMMaunUoHHOW CyLLKe, MOoryyasd ykasaHHOe B 3arofioBke
coeguHeHue B Buae 6enoro TBepaoro sewjecraa (36 mr; 88%).

'H AMP (400 MI'y, de-AMCO) & 6.25 (1H, d, J = 0,8 'y, CHCI,), 4.02 (1H, m),
3.45 (1H, m), 3.22 (1H, d), 2.95 (1H, m), 1.95-1.75 (4H, m).

LCMS (ESI [M-Na]’) 303,4; 305,4.

Mpumep 4
(2S,5R)-2-(dTopmeTmn)-7-okco-1,6-gnasabuymnkno[3.2. 1]Joktan-6-uncynogar

e
N o

J—N '5-ONa
W

o O-

HaTpus

CoegvHeHne npumepa 4 nonyvann w3 KOYEBOro MPOMEXKYTOYHOro cnvpTa
MOCPEACTBOM MpEBpALLEHNS NyTEM BBEAEHUS (PTOPMETUIMBHOIO 3aMECTUTENS C
NCNonb3oBaHMEM CcTaHaapTHou obpaboTtkm ¢ npumeHeHnem DAST (cm., Hanpumep,
Collet, C. et al., Bioorg. Med. Chem. Lett., 2017, 25, 5603).
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B ocTanbHOM 4acTu AaHHOro cuHTe3a (Mpy NPOBEAEHUMN AeOCEH3NNUPOBaHUS,
CYynbOHUPOBaHMA U 0OpasoBaHMA HaTPMEBOW COMM) CreaoBanu  MEeToAMKaM,
N3NOXXEeHHbIM BblLLE.

M/z = 253,0 (M-Na)".

"H AMP (500 MIy, de-OMCO) 3 4.71-4.48 (2H, m, CH,F>), 3.98 (1H, m), 3.42
(1H, m), 3.19 (1H, m), 2.92 (1H, m), 1.84 (1H, m), 1.78-1.66 (2H, m), 1.51 (1H, m).

Mpumep 5
(2S,5R)-2-(1,1-Oudptopatnn)-7-okco-1,6-gnasabmymkno[3.2. 1JoktaH-6-

uncynbart HaTpus

//I*—N. _'5-ONa

O 0]
0]

CoepguHeHnune npumepa 5 nonyyanu nocpeacTBOM NPeEBpPAaLLEHNSI KUCTOTbI B aMng,
BanHpeba, oOpasoBaHUs METUMKETOHa C UCMONMb30OBaHMEM Opomuga MeTUNMarHus,
3aTeM npeBpaLleHNsi METUNKETOHA MyTeM BBeAEHMSI (PTOP3TUNBHOIO 3aMecTuTens ¢
npumeHeHnem obpabotkm DAST (Wityak, J., et al., J. Medicinal Chemistry, 2015, 58,
2967).

0 o) o F F
| | |
HOJ ,,,,, (] /O\T)”"'Q )n,,'g )/Q
N —_— N _— N e N
\ 2N, 2N N O)—N_o/\
°© O pn ° O e ° O pn Ph

B ocTtanbHOWM 4acTu JaHHOro cuHTesa (Npu npoBefeHun aebeH3nnupoBaHus,
CynbOHUPOBaHNS UK 0Opa3oBaHUsi HaTPUEBOW COMKM) CrneaoBanv  MeToguKawm,
N3MOXEHHbIM BbILLE.

M/z = 285,0 (M-Na)".
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'H AMP (500 My, de-OMCO) 3 4.02 (1H, m), 3.40 (1H, m), 3.18 (1H, m), 3.02
(1H, m), 1.89-1.79 (2H, m), 1.78-1.65 (2H, m), 1.72 (3H, m), 1.51 (1H, m).

Mpumep 6
5 (2S,5R)-2-(XnopmeTtnn)-7-okco- 1,6-gnasabuymkno[3.2.1JoktaH-6-uncynogat

HaTpus

O O

4L——N.’§,0Na
\
0

CoegvHeHne npumepa 6 nonyyYanu nyTemM B3aMMOLEWCTBMS cCnupTa C
METaHCYNb(OHUNXTOPUAOM B  MPUCYTCTBUM  TpudTUNammHa ¢  obpasoBaHUeM
10 cooTBeTCTBylOLLUEro Me3unara, 3aTeM 3aMeLleHUss C  UCMONb3OBaHUEM TeTpa-H-
OyTUNxnopuaa amMMOHUSI C MONyYeHMEM XIOPMETUMN-COAEPXKaLLEro MPOMEXYTOYHOrO
coefVHEeHUs.
fo!

~g’ ,
HO™ " g o7 cr
N —— N ——

N
}IN J—N J—N
o o Ph o O/\Ph 0 0/\Ph

B ocranbHOM 4yacTu gaHHoOro cuHTesa (Npu npoBeaeHun AebeH3nnMpoBaHus,
15  cynbdoHMpoBaHns un oOpasoBaHMs HaTpUEBOM COMW) cnejoBany  MeToAMuKam,
N3MOXXEHHbIM BbILLE.
M/z = 268,8 (M-Na).
'H AMP (500 My, ds-AMCO) 8 3.99 (1H, m), 3.88 (1H, m), 3.81 (1H, m), 3.32
(1H, m), 3.19 (1H, m), 2.89 (1H, m), 1.83-1.69 (3H, m), 1.52 (1H, m).
20
Mpumep 7
(2R,5R)-7-Okco-2-[(TpucdTopmeTun)cynbdanmn]-1,6-anasabuynkno[3.2. 1]JoktaH-

6-uncynodart HaTpua
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CoepuHeHue npumepa 7 nony4vanu, NCNonb3ys Noaxoa K fekapbokCunupoBaHuto
C NMPUMEHEHNEM METOLOMNOrMU, aHanorm4YHoOn MEeTOLONOrMN ANA BBELEHWS ranoreHos,
HO C ucnonb3oBaHMeM TpudTopmeTaHTnonara cepebpa(l), cnegyas ycnosuswm,
onucanHbiM Liu C. n gp. (RSC Advances, 2017, 7, 880).

, F_ S
0 — 0
N —— "F N

) N

0 O e 0 O™ pn

B ocranbHOM 4YacTu fJaHHOro cuHTesa (Npu npoBeaeHUN Ae6eH3MnMpoBaHus,
CYyNnbOHNPOBaHMS U 0OpasoBaHMS HATPUEBOW COMM) CreaoBanu  MeToauKam,
N3MOXEHHLIM BbIlWe, C TOW pasHuuen, 4to OEeH3unbHYK rpynny yaansanu ¢
NCMONb30BaHMEM TeTpaxnopuga TWUTaHa, MOCKOMbKY TMAPUPOBaHNE  OKasanochb

10  6esycneluHbIM.

M/z = 320,9 (M-Na).

'H AMP (500 MI'y, ds-AMCO) 8 5.04 (1H, dd, J = 12,5 I'y; J = 4,5 'y; CHSCF3),
4.01 (1H, d, J =3,0y), 3.23 (2H, m), 2.01 (2H, m), 1.89-1.72 (2H, m).

15 Mpumep 8
(2S,5R)-7-Okco-2-[(TpudpTopmeTokcnm)meTnn]-1,6-gnasadbuymkno[3.2. 1JokraH-6-

£ F
S
N

>N @
Y N, %_ON
o” o-S— e
o

uncynbdart HaTpus

CoeguHenune npumepa 8 nonyyanu nytem TpudTOPMETUINPOBAHUS cnupTa C

20  wucnonb3oBaHnem TpudTopmeTuntpumetuncunana (TMSCF;), npumenas Tpudnar

cepebpa(l) n Selectfluor B cootsetctBmm ¢ ycriosusamu Liu J.-B. n gp. (Organic Letters,
2017, 17, 5048).
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£ F
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O —" 7
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Ph Ph

B ocTanbHOW 4acTu JaHHOro cuHTesa (Mpu NpoBeAeHUU Ae0eH3MnMPOoBaHuS,
CYyNbPOHUPOBAHMA U 0OpasoBaHMA HATPUEBOW COMM) CreaoBanu MeToAUKaM,
N3NOXXEeHHbIM BblLLE.

M/z = 318,9 (M-Na)".

"H IMP (500 My, de-AMCO) & 4.32 (1H, dd, J = 10,5 'y; J = 9,5 'y), 4.16 (1H,
dd, J = 10,5 Ty; J = 5,5 I'y), 3.98 (1H, d, J = 3 W), 3.45 (1H, m), 3.21 (1H, m), 2.91 (1H,
m), 1.85-1.69 (3H, m), 1.48 (1H, m).

Mpumep 9
(2S,5R)-2-[AndTop(1,3-Tnason-2-nn)metun]-7-okco-1,6-
anasabuumkno[3.2.1]okTaH-6-uncynedar HaTpus

Q
J—N 's-ONa

(0] .O’ W
o

CoeguHenne npumepa 9 nonyyanu u3 anbaernga, KOTopbi npespaljany B
TUA3ONUINKETOH, cneays metogonorun, onucadHHon Dondoni A. u ap. (2004, Journal of
Organic Chemistry, 69, 5023), a nmeHHO, nyTem obpasoBaHus in Situ aHMoHa Tnasona m
B3aMMOAENCTBUA C JAaHHbIM  anbAernaom; 3axeaTa YKCYCHbIM  aHrMapuaoM C
nony4YeHMemM auetara; rmaponusa ayerara ¢ nocnejyrolmmM OKUCNEHNEM, NoAO0OHbIM
oknmcnenHnto no CeepHy, ¢ obpasoBaHMEM KETOHa. JTOT KETOH MPUMBOAUNKN BO
B3aumogenctene ¢ DAST o06biuHbiM cnocobom ¢ obpasoBaHMEM TFEMUHANbLHOMO

andropuaa.
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B ocranbHOM 4YacTu JaHHOro cuHTesa (Mpu NpoBeAeHUN Ae6eH3MNMpOoBaHus,
CYyNbOHNPOBaHMS U 0OpasoBaHMS HATPUEBOW COMM) CreaoBanu  MeToauKam,
W3MOXEHHLIM BbIle, C TOW pasHuuen, 4to OEeH3unbHYK rpynny yaananu ¢

5 wncnonb3oBaHMEM TETpaxnopuaa TuTaHa, MOCKOMbKY MAPUPOBaHME  OKasanocb
6esycneLwHbIMm.

M/z = 353,9 (M-Na).

'H AMP (500 MT'y, ds-AMCO) & 8.04 (2H, s), 4.05-3.97 (2H, m), 3.24 (1H, m),
3.01 (1H, m), 2.03-1.98 (1H, m), 1.88-1.77 (3H, m).

10
Mpumep 10
(2R,5R)-2-dT0p-7-0KCO-1,6-AMaz3abnynkno[3.2. 1]JoktaH-6-nncynodar Hatpus

e
3
N. '5_-ONa
\
o

O o

a. (2S,5R)-6-(beHsunokcu)-7-okco-1,6-anaszabnymkno[3.2. 1]JoktaH-2-kapboHoBas

15  kwucnota
K pacteopy umetowjerocs B npogaxe 3atun-(2S,5R)-6-(6eH3unnokcn)-7-okco-1,6-
anasabuumkno[3.2.1]oktaH-2-kapbokcunara (7,0 r; 23,0 MmMonb) B CMECM aueTOH:BOAA
(1:1, 120 mn) pobasnsanu LIOH.H,O (0,97 r; 23,0 mmonb) npu 0°C. llonyyeHHyto
PEaKkUMOHHYI0 CMECb MepeMeLuMBan Mpu KOMHATHOW Temnepatype B TedeHue 2 \,

20  3aTem peakuyuoHHyl cmecb pasbasnanu sogou (50 mn) n npombiBanu EtOAc (2x100
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mn). BoaHbim cnon nogkucnann 1 H. pacteopom HCI (go pH ~3) wn 3atem
akctparuposanu EtOAc (2x100 mn). O6beanHeHHble opraHndeckue dasbl NPOMbIBanu
BOAOW, pacconom, cywmnu Hag  6e3ogHbim  Na,SO4,  dunbTpoBanm  m
KOHLEHTpupoBsanu, nony4vas (2S,5R)-6-(6eH3unokcu)-7-okco-1,6-
Anasabunymkno[3.2.1]JoktaH-2-kapboHoByto kncnoty (5 r; 79%) B Buae 6enoro TBepAoro
BELLEeCTBa, KOTOPOE MCMONb30Banu Ha CreaytoLwen ctagnum 6e3 OUUCTKK.

M/z = 277,1 (M+H)".

b. (2R,5R)-6-(beH3nnokcn)-2-cdTop-1,6-gnasabunymkno[3.2.1]Joktan-7-oH (A) wu
(2S,5R)-6-(6eH3nnokcu)-2-cpTop-1,6-gnasabuymkno[3.2. 1JokraH-7-oH (B)

(A) (B)

K nepemMeLLUnBaecMomy pacTsopy (2S,5R)-6-(6eH3nnokewn)-7-okco-1,6-
anasabuumkno[3.2.1]oktaH-2-kapboHoBon kucnotel (2,5 1, 9,04 mMmonb) B cmecu
ayeToH:Boga (4:1, 100 mn) pobasnanu Selectfluor™ (6,4 r; 18,0 mmonb) n AgNO;
(153 wmr; 0,90 mmonb) Npu KOMHaTHOW TemnepaType. MNonyyYeHHYI0 peakUMOHHYIO CMECh
Harpesann npu 50°C B TeyeHme 3 4, 3atem ynapusanu. [MOMNyYEHHbIN OCTATOK
obpabartbiBanu EtOAc (100 mn), dwunbTpoBann 4yepes Habueky uenuta U HabmBKy
npombiBanu EtOAc (10 mn). dunbTpat npombeisanu pactsopom NaHCO; (50 mn), sBogon
(50 mn) n pacconom (50 mn). OpraHuueckni cnon cywmnu Hag 6e3sogHbiM Na,SOy,
dunbTpoBaNM U KOHUEHTpUpoBanu, nonyyas Macno. 3TO Macno  ouuwjanu
xpomarorpadmen Ha cunukarene ¢ mcrnonb3oBaHnem 10%-Horo EtOAC B rekcaHe B
KadecTtee 3MEHTA, nony4vas (2R,5R)-6-(6eH3nnokcu)-2-ptop-1,6-
anasabuumkno[3.2.1]JoktaH-7-oH (A) (550 wmr; 24%) B Buge 6GnepHO-XENTOro BSA3KOrO
macna. lMocne pgononHutenbHoro antouposaHna 50-60% EtOAcC B rekcaHe nonyvanm
(2S,5R)-6-(6eH3nnokeu)-2-cpTop-1,6-gnasabuymkno[3.2.1JokraH-7-oH (B) (300 mr; 13%)
B BUge GrneaHO-XenToro TBepAoro BeLecTsa.

(2R,5R)-6-(beHsnnokcn)-2-dTop-1,6-gnasadbuymkno[3.2.1]JoktaH-7-oH (A), m/z =
251,1 (M+H)".

SKcnepumMeHTbl ¢ npumMmeHeHnem AMP nokasanu, Y4To 3HAYEHUSA KOHCTaHT ChuH-
CMUHOBOrO B3aUMOAEWUCTBUS ANs atoma H y Toro >xe aroma yrnepoaa, C KOTOpbIM
coeguHeH u atom F, coctaBnsinu 45,0 'y (ans s3ammogenctesusa ¢ F) n 4,5 Iy (ans

B3aVMOAENCTBMS C akcuarnbHbIM MPOTOHOM Ha CocefHeM aTome yrrnepoaa), TeM cambim
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noaTeepxpasi, 4YTo OSTOT atoMm H pacnonoxeH skBaTopuanbHO, W MOMeKyna
XapaKTepn3yeTcs NOKasaHHOW CTEPEOXMMNYECKON KOHhUrypaumen.

(2S,5R)-6-(beHaunokcu)-2-gpTop-1,6-gnasabuymnkno[3.2.1]Joktan-7-oH (B), m/z =
251,1 (M+H)".

SKCnepumMeHTbl ¢ npumeHeHmem AMP nokasanu, YTo 3Ha4YeHUs KOHCTaHT ChUH-
CMMHOBOrO B3aUMOAEWNCTBUA ANs atoma H y Toro ke atoma yrnepoga, C KOTOPbIM
coeguHeH n atom F, coctasnsnu 44,0 My (ans B3anmoaencteus ¢ F) n 10,5 'y (ans
B3aNMOAENCTBUS C akCuarnbHbIM MPOTOHOM Ha COCeaHeM aToMe yrnepoga), TemMm cambiM
NOATBEPXAAs, YTO 3TOT aTtoM H pacnonoxeH akcnanbHO, U MONEKyna xapakTepmusyeTcs
NoKasaHHOM CTEPEOXUMUHECKON KOHpUrypaymen.

c. (2R,5R)-2-dTop-6-rnapokcu-1,6-gnaszadbunymkno[3.2. 1JoktaH-7-0H

F’:.

9
O//I_N'OH

K pactBopy (2R,5R)-6-(6eH3mnokcn)-2-dTop-1,6-gnasabuymkno[3.2.1]JoktaH-7-
oHa (300 wr; 1,19 mmornb) B metaHone (30 mn) gobasnsann 10%-Heir Pd/C (300 wr).
PeakunoHHY0O CMeCb TrMApPUPOBaNM MNpU KOMHaTtHOW Temnepatype B TeuyeHne 1 u,
ncnonb3yst 6annoH ¢ BOAOPOAOM NOA AaBneHmem. PeakumoHHyo cmecb unbTpoBanu
yepes HabumBKy Lenuta, npomMbisas metaHonom (10 mn). dunbTpat ynapusanu, nony4as
(2R,5R)-2-tpTop-6-ruapokcn-1,6-gnasabuynkno[3.2.1]oktan-7-oH (180 mr; 94%) B BUaE

f6enoBaToro TBEpPAOro BeLecTBa, KOTOPOE UCNONb3OBanNM Ha cneaywouwen cragum 6es

OYMNCTKN.
M/z = 161,0 (M+H)".
d. (2R,5R)-2-dT0p-7-0KCO-1,6-aMna3abuymrkno[3.2. 1]JoktaH-6-uncynodar
TeTpabyTunamMmmoHus

-
‘S—O
O //// \_\—

K pacteopy (2R,5R)-2-thTop-6-rugpokcu-1,6-gnasabuymknol[3.2.1]JoktaH-7-oHa
(180 wr; 1,12 mmonb) B OXM (20 mn) gobasnanmn TEA (1,5 mn; 11,2 mmonb), 3atem

aobasnanu komnnekc SO3:Py (1,07 r; 6,74 mmonbk) npu 0°C 1 nepemewmsanu npu
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KOMHaTtHon TemnepaType B TedyeHune 4 4. 3atem pobaBnanu  pacTeop
H-TeTpabyTtunayetara ammoHus (2,7 r; 8,99 mmonb) B Boge (20 mn) 1 nepemelumsanu
Npwu KOMHaTHOW Temnepartype B TeveHme 2 4. PeakynoHHyo cmeck pasbasnanu OXM (50
MIT) 1 opraHmyeckun cnow otaensanu. OpraHndeckun Cnov npombelsanu sogou (5x25 mn),
cyumnu Hag Na,SO, cunbTpoBanu n ynapuvanu. MOnyYeHHbIA OCTaTOK OuuMLlanu
xpomarorpaduen Ha AVUOKCUAE KPEMHUS C antompoBaHuem astunauetarom (0-100%) B
rekcaHe, 3arem 5%-Hbim meTtaHonom B OXM, nonyyas (2R,5R)-2-ptop-7-okco-1,6-
anasabuumkno[3.2.1]oktaH-6-uncynedar Tetpabytunammonus (220 wmr; 40% 3a 2
cTagun) B Buge 6ecuyBeTHOro macna.

M/z = 239,0 (M-NBuy)".

€)] (2R,5R)-2-dT1Op-7-0KCO-1,6-anazabuymkno[3.2. 1Joktan-6-uncynbdat
HaTpus

MNepemelumBaemMbi pacTteop (2R,5R)-2-thTOp-7-0KCO-1,6-
anasabuumkno[3.2.1]oktaH-6-uncynethara teTpabytunammonuns (220 mr; 0,45 mmoneb) B
Boge (10 mn) obpabarteianu cmonon Dowex™ Na (1 r). Yepes 1 4 cmecb hunbTpoBanu
yepes Habueky cmonbl Dowex™ Na, npombeiBaa H,O (5 mn). O6beanHeHHbIN dunbTpaT
ewje pas obpabarbianu cmonon Dowex™ Na (1 r) B TeueHne 1 4, punbTpoBanu 4yepes
Habueky cmonbl Dowex™ Na, npombiBas H,O (5 mn). 3ToT npouecc nosTopsanu ewe 3
pasza. ObveauHeHHble QunbTpaThl noaseprany cybnuMMauuoHHOW CyLuke, nonyyas
ykasaHHoe B 3aronoeke coeauHeHue (90 mr; 75%) B Buae Genosatoro TBEpAOro
BeLlecTBa.

M/z = 239,0 (M-Na).

'H AMP (500 MI'y, de-AMCO) & 5.35 (1H, ddd, J = 46 y; 5 My; 2,5 My, CHF),
4.08-4.06 (1H, m), 3.26-3.24 (1H, m), 3.06-3.04 (1H, m), 1.99-1.68 (4H, m).

Mpumep 11
(2S,5R)-2-PT0Op-7-0KCO-1,6-aMa3abuynkno[3.2. 1]oktan-6-uncynbdat HaTpus

RS
E—N ? ON
. - a
o o-3
o)
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a. (2S,5R)-2-dTop-6-ruapokcu-1,6-gnasadbuymnkno[3.2.1JoktaH-7-oH

K pactBopy (2S,5R)-6-(6eH3nnokecun)-2-cpTop-1,6-anasabnymkno[3.2.1JokraH-7-
oHa (250 wr; 0,99 mmonb) (cm. coeamHeHne (B) na npumepa 10) B metaHone (10 mn)
aobaenanu 10%-Hein Pd/C (250 mr). PeakynoHHyto CMeCb rmapvpoBani npyv KOMHaTHOM
TemnepaTtype B TeuyeHue 1 4, mcnonb3yss GannoH C BOAOPOAOM MOA AaBMEHUEM.
PeakunoHHyl0 cmMecb unbTpoBany yepes HabumBky uenuta n HabuBky NpoMbiBanu
meTtaHonom (5 mn). dunetpaTt ynapwsanu, nonyyasa (2S,5R)-2-pTop-6-rngpokcu-1,6-
anasabuumkno[3.2.1]oktaH-7-oH (130 mr; 81%) B Buae 6enoBatoro TBEpAOro BELECTBA,
KOTOPOE NCMNONb30Bann Ha Criegyrowen ctagum 6e3 O4YNCTKN.

M/z = 161,1 (M+H)".

b. (2S,5R)-2-dTop-7-okco-1,6-anasabuymnkno[3.2. 1JoktaH-6-uncynedar

TeTpabyTunammoHus

K pactBopy (2S,5R)-2-cbTOp-6-rngpokcu-1,6-guasabuynkno[3.2. 1]JoktaH-7-oHa
(130 wmr; 0,81 mmonb) B OXM (30 mn) gobasnanu TEA (1,14 mn; 8,11 Mmmonb), 3aTtem
komnnekc SO,;.Py (775 wmr; 4,87 mmonb) npu 0°C. Cmecb nepemewmsanu npwm
KOMHaTHOW Temnepartype B TevyeHune 4 u. [JobGaensinn pactBop H-TeTpabyTunaueTarta
ammonus (1,9 r; 6,49 mmone) B Boge (30 mn) n cMecb nepemeLumMBanm npyu KOMHaTHOW
Temnepatype B TedeHue 2 4. PeakymoHHylo cmecb pasbasnanu OXM (50 mn) un
opraHudeckun crion otgensnu. AXM-cnon npombiBann sBogon (5x25 mn), cywmnm Hag
Na,SO,, dunbTposanu 1 ynapmeanu. [onyyeHHbIN OCTaToK ovnLany xpomarorpaduen
Ha Anokcuae kpemHus ¢ anouposaHmem 0-100% EtOAc B rekcaHe, 3atem 5%-Hbim
metaHonom B OXM, nonyyasa (2S,5R)-2-cTop-7-0kco-1,6-anaszabnynknol3.2.1]oktan-6-
uncynbat teTpabytunammonus (60 mr; 15% 3a 2 ctagum) B Buae 6ecuyBeTHOro macna.

M/z = 239,1 (M-NBuy)".
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C. (2S,5R)-2-dTop-7-0okco-1,6-anasabuymnkno[3.2. 1JoktaH-6-uncynsdar
HaTpusi

MNepemeluBaembin pacTtBop (2R,5R)-2-pTOp-7-0KCO-1,6-
Anasabuymkno[3.2.1]oktaH-6-uncynodara tetpabytunammonusa (60 mr; 0,12 mmonb) B
cmecn CH3CN:HO (1:1, 4 mn) obpabatbiBanu cmonon Dowex™ Na (1 r). Yepes 1 4
cvecb unbTpoBanu 4epes Habusky cmonbl Dowex™ Na 1 npombiBann CMecChio
CH;CN:H,O (1:1, 2 mn). O6begnHeHHbIM unbTpaT ewe pa3 obpabartbiBany CMONown
Dowex™ Na (1 r) B TedyeHue 30 muH, domnbTpoBanm yepes Habmeky cmonbl Dowex™ Na
n npombiBanun cmecbto CH;CN:H,O (1:1, 2 mn). 3TOT Npoyecc nosTopsanu ewe 3 pasa.
ObbeauHeHHble bunbTpaThbl Nogsepranu cybrnMmMmaLyMoHHON CyLIKe, Nonyvasi ykasaHHoe
B 3arofioBke coefuHeHne B Buge 6enoBaToro TBEPAOro BeLecTsa.

M/z = 238,9 (M-Na)'.

"H AMP (500 MI'y, dg-AMCO) 8 5.27 (1H, ddd, J =44 'y; J=10,5Ty; J = 4,5 'y,
CHF), 3.96-3.94 (1H, m), 3.24 -3.21 (1H, m), 3.01 (1H, J = 12 T'y), 2.06-2.01 (2H, M),
1.73-1.67 (1H, m), 1.61-1.57 (1H, m).

Mpumep 12
(2R,5R)-2-Xnop-7-0kco-1,6-anasabuymkno[3.2. 1Joktan-6-nncynstaT HaTpus

NS ON
of oS
o

a. (2R,5R)-6-(BeHsnnokcu)-2-xnop-1,6-anaszabuymkno[3.2.1JoktaH-7-oH

al,
jlg
N
g )
0 O™ pp,

K pactBopy (2S,5R)-6-(6eH3unokcu)-7-okco-1,6-gnasadbmymkno[3.2.1JokraH-2-
kapboHosown kucnotbl (1 r; 3,62 mmonbk) B AM®PA (20 mn) n AcOH (4 mn) gobasnanu
N-xnopcykumHmng (4,83 r; 36,2 MMOMb) NPM KOMHATHOW TemnepaTtype. PeakunoHHYyHo
CMecCb npoayBanu rasoobpasHbiM asoToM B TedeHue 5 MuHyT. 3atem pobasnanu
Pb(OAC)s (2,4 1; 5,43 MMONb) N peakLyUOHHYO CMeCb NpoayBany razoobpasHbiM a3oToM

B TeyeHne 5 MUHyT. PeakyMoHHYI0 cmeckb Harpesanu npy 60°C B TeyeHne 4 4 1 3aTtem
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obpabatbiBanu HacbiweHHbIM pactsopom K,CO; npu komHaTHon Temnepatype. Cmech
3KCTparnposanun AnaTunosbiM achupom (2x50 mn), o6beaMHEHHbIN OpraHMYECKUn CIriou
npombiBanu pacconom (20 mn), cywmnu Hag 6e3sogHbiM Na,SO, duneTpoBanu u
KOHLUEHTpUpOoBanu, nonyyYyas HEOYULEHHbIN NPOAYKT. JTOT NPOAYKT  ouujanmu
xpomarorpaduen Ha ANoKcuae KpemHus ¢ ncnonbsosaHmem 10%-Horo EtOAcC B rekcaHe
B KayecTtse 3MIOEHTA, nony4vas (2R,5R)-6-(6eH3nnokcu)-2-xnop-1,6-
anaszabuumkno[3.2.1]oktaH-7-0oH (270 mr; 28%) B BUAEe CBETNO-XXENTOro macna.

M/z = 267,0 (M+H)".

SkcnepumMeHTbl ¢ npumeHeHnem AMP nokasanu, Y4To 3Ha4Y€HUe KOHCTaHTbI CrvH-
CMWHOBOrO B3aMMOLEWUCTBUA Ans atoma H y Toro e aroma yrnepoga, C KOTOpbIM
coeguHeH n atom Cl, cocrasnsanj 5,5 'y (ans B3aMmMoaenCTBMS C akCuarnbHbIM NPOTOHOM
Ha cocegHeM aTome yrrnepoga), TeM CamblM NOATBEpXAad, 4To 3TOT atom H
pacrnonoXeH  3KBaTopuanbHO, W MOMNEKyna  XapakTepusyeTCcss  NOKasaHHOW
CTEPEOXUMMHECKON KOHUIypaLmnen.

b. (2R,5R)-2-Xnop-6-rngpokcu-1,6-gnasadbnymnkno[3.2. 1]JoktaH-7-oH

0O OH

K pactBopy (2R,5R)-6-(6eH3mnokcn)-2-xnop-1,6-gnasabuymkno[3.2.1]JokraH-7-
oHa (220 wr; 0,824 mmonb) B meTaHone (20 mn) gobasnanu 10%-Hein Pd/C (220 wr).
PeakuMoHHY0 CMeCb rMApUPOBanM MNpu KOMHaTHOW Temnepatype B TeuyeHne 1 u,
ncnonb3ys 6annoH ¢ BOAOPOAOM NOA AaBneHmem. PeakumoHHyo cmecb unbTpoBanu
yepes Habumeky uUenuta U HabuBky npombiBann metaHonom (10 mn). dunbTpar
ynapmsann, nonydas (2R,5R)-2-xnop-6-rugpokcu-1,6-gnasadbunymnkno[3.2.1]oktaH-7-0oH
(150 wr) B BUAE 6enoBaToro TBEPAOro BELECTBA, KOTOPOE ncnonb3osany 6e3 OYnCTKN.

M/z = 177,0 (M+H)".

C. (2R,5R)-2-Xnop-7-okco-1,6-grnasabmynkno[3.2. 1]JoktaH-6-nncynsdar

TeTpabyTunamMmmoHus
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K nepemeLInBaemMmomy pacTteopy (2R,5R)-2-xnop-6-rugpokcn-1,6-
anasabuuymkno[3.2.1]JoktaH-7-oHa (150 wmr; 0,849 mmonb) B OXM (20 mn) gobasnsnu
TEA (1,8 mn; 12,7 mmonb), 3atem komnnekc SO;:Py (1,35 r; 8,49 mmonb) npu 0°C u
nepemeluMBanu npuv KOMHaTHOW Temnepatype B TeudeHwe 3 4. [anee pobasnsnu
pacTtBop TeTpa-(H-OyTun)auyetatra ammoHus (2,56 r; 8,49 mmonb) B Boge (20 mn) wm
nepemMeLluMBan npyv KOMHaTHOM TemnepaTtype B TeyeHue 3 4. PeakyMOoHHYK CMecChb
pasbasnanu OXM (50 mn) u nposoaunu pasgeneHve ¢as. OpraHny4ecknin 3KCTpakT
npombiBanu Bogon (5 x 25 wmn), cywunn Hag Na,SO,, cdwunbTpoBanm n ynapusanw.
OcraTtok ounwanun xpomaTtorpapmen Ha AUOKCUAE KPEMHUS C  3MOMPOBaHUEM
atunadetatom (0-100%) B rekcaHe, 3atem 5%-Hbim meTaHornom B [OXM, nonydvas
(2R,5R)-2-xnop-7-okco-1,6-amnasabuunkno[3.2. 1]JoktaH-6-uncynedar
TeTpabytunammonus (130 mr; 30% 3a 2 ctagun) B Buae 6ecyBeTHOro macna.

M/z = 254,9 (M-NBu,)".

d. (2R,5R)-2-Xnop-7-okco-1,6-gnasadbmnynkno[3.2. 1]JoktaH-6-nncynsdar
HaTpus

Pacteop (2R,5R)-2-xnop-7-okco-1,6-anasabuuymkno[3.2.1]oktaH-6-uncynedara
TeTpabytunammonma (130 wmr; 0,26 mmonb) B cmecn CH3CN:H,O (1:1, 3 wmn)
obpabareiBann cmonon Dowex™ Na (1 r). Yepes 30 mnH cmecb unbTpoOBanu 4Yepes
Habueky cmonbl Dowex™ Na wn npombiBanu cmecbto CH3;CN:H,O (1:1, 1 mn).
ObbeauHeHHbIN unbTpar ewe pas obpabatbiBanu cmonon Dowex™ Na (1 r) B
TeyeHne 30 MuH, cunbTpoBanu depes Habueky cmonbl Dowex™ Na m npombiBanu
cmecbto CH3CN:H2O (1:1, 1 mn). 70T npouecc nostopsnu ewe 3 pasa. O6beanHEHHbIE
dunbTpaTbl Nogeeprany cyonMmayMoHHON CyLLKE U NONyYEHHOEe COeAUHEHNE OYMLanm
npenapaTmMBHON BbICOKOI(PEKTUBHON XKMAKOCTHOW xpomartorpadmen (HPLC) [X-
SELECT-C18 (150*19), 5 mkm; noaswmxHas dasa: H,O:MeCN]. CobpaHHble pakuyum
noasepranu CybnuMMauyMoHHOM CyLLKe, MOonyYasi ykasaHHOe B 3arorioBke COeAMHEHMne
(5,0 mr; 7%) B BMae 6enoBatoro TBEpPAOro BeLecTsa.

M/z = 255,0 (M-Na).

"H AMP (500 MI'y, de-AMCO) & 5.51 (1H, dd, J = 6,0 'y; J = 2,0 'y, CHCI), 4.10
(1H, J = 3,0 'y), 3.51-3.49 (1H, m), 3.07-3.05 (1H, m), 2.26-2.18 (1H, m), 1.94-1.80 (3H,
m).

Buonornyeckas akTMBHOCTb

MpoBOANNN 3KCMEPUMEHTLI C LIENbIO onpeaeneHus:

@) VMHMMOMPYIOLEN aKTUBHOCTN COEANHEHNI NO N30OPETEHNIO B OTHOLLEHUM

PepMEHTOB CEPUHOBbLIX B-NakTamas U3 pasHbIX KNaccos,



10

15

20

25

30

103

(2) ycuneHus aencTtems B-naktamHbiX aHTUOWMOTUKOB 3TUMKM COEAUHEHUSIMU B
OTHOLLIEHUW LUTAMMOB, 3KCnpeccupyromx dpepmeHTbl SBL.
MoapoBHOCTM  MPOTOKONOB,  WUCMOMBL3OBAHHbIX  ANA  Kaxkaoro  Habopa

JKCNEepUMEHTOB, NpuBeaeHbl HXKE.

NHrnbmnposaHue chepmeHToB

AHanu3abl MHIMBONPOBaHUS EPMEHTOB in Vitro

AHanusbl WUHrMOUpoBaHUS EPMEHTOB NPOBOAWUNK, WCMNONb3ys pPacTBOPbI
ounLeHHbIX bepmeHToB SBL 13 Enterobacter cloacae (takux kak TEM-1; AmpC; CTX-
M15; KPC-2; OXA-48) B 10 mM 6ycdepe Ha ocHoBe HEPES (4-(2-rugpokcuatun)-1-
nunepasnHaTaHcynboHoBasa kucnota), pH 7,5, B 96-NyHOYHbIX TUTPAUNOHHbLIX
MuKponnaHweTax. B kadectse cyberpara mcnonb3osann HutpoueduH (100 mkM gns
TEM-1, AmpC, KPC-2, OXA-48; n 50 mkM pns CTX-M15). Xog ero rmgponusa
OoTCrnexusanu Ha annHe BOSHbl 482 HM kaxable 30 cekyHA B TedeHue 12 MUHYT nocne
nepvoga HavanbHon nHkybayum B TedeHme 10 muH npm 30°C, ncnonb3ysa NNaHLWeETHbIN
puaep ana peructpauum Y®O-cnyopecueHuun Envision ot Perkin Elmer. [JaHHble ©
CKOPOCTU MMApPONM3a B MPUCYTCTBUWN psifa MHIMOWTOPOB aHanmMsvMpoBanyM U 3Ha4YeHUs
ICs0 (kOHUEHTpauus, BbidbiBaowwas 50%-Hoe NHrMbupoBaHne) onpeaenanu AnNs KaXaoro
COEAMHEHUS C UCnonb3oBaHMEM MporpaMmmHoro obecneveHns wu3 6asbl  AaHHbIX
Dotmatics.

PasBeaeHune coegnHeHun ocywectensanm s AMCO.

Hwke nokasaHbl ycpeaHeHHble pe3ynbtatel Ana  [Cs; B OTHOLWEHMM
UHrMbmposaHms BblOpaHHOW naHenn depmeHToB SBL. [aHHble CrpynnupoBaHbl

cneayowmm obpasom:

TEM-1: ICs0 meHbLie 3 HM (A); 3-10 HM (B); 6onbwe 10 HM (C).

KPC-2: ICs0 meHbLie 10 HM (A); 6onblie 10 HM (B).

AmpC: ICs0 meHbLie 10 HM (A); 10-40 HM (B); 40-60 1M (C); 6onbwe 60 HM (D).
OXA-48: ICs0 MeHbLUe 20 HM (A); 20-100 HM (B); 100-200 HM (C); 200-300 HM (D);

6onbe 300 HM (E).

CTX-M15;  ICs, MeHbLue 5 HM (A): 5-20 HM (B): 20-100 HM (C); 100-200 HM (D).
R
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CoeguHeHve 3amecTtutens R KPC-2 | Amp-C OXA-48 | CTX-M15
Asunbaktam CONH; 7,8 (A) | 8,0(A) 296,6 (D) | 1,4 (A)
Mpumep 1 CFs (A) (A) (A) (B)
Mpumep 2 CHF, (A) (B) (B) (B)
Mpvmep 3 CHCI, (A) (C) (C) (9]
Mpumep 4 CH,F (B) (A) (D) (B)
Mpumep 5 CF.CH;3 (B) ©) (B) (B)
Mpumep 6 CH.CI (B) (B) (D) N/D
Mpumep 7 CFsS (B) ©) (D) N/D
Mpumep 8 CH,OCF;, (A) ©) (D) (D)
Mpumep 9 CF2-2-tnasonun (A) (A) (D) ©
Mpumep 10 F (R) (B) (B) (D) N/D
Mpumep 11 F (S) (B) (D) (E) N/D
Mpumep 12 Cl (B) (A) (E) N/D

N/D (oT aHrn.

not determined) osHayaeT “He onpeaenann’.

CoeguHeHmne 3amectutens R | TEM-1
Asunbaktam CONH, 4,7 (B)
Mpumep 10 F (R) (A)
Mpumep 11 F (S) ©)
Mpumep 12 Cl (A)

TecTupoBaHne BOCMPUMMYMBOCTU K aHTUMMKPODHbIM Npenaparam

AHTMOMOTNYECKAA aKTMBHOCTb [B-NakTaMHbIX aHTUOMOTUKOB B  OTHOLUEHUM
SBL/ESBL-akcnpeccupyowmx 6akrepuin B NPUCYTCTBUN COEANHEHMI NO N306peTEHNIO

OKCNepUMEHTbI NPOBOAUMN C UCMOMb30OBaHMEM “METOAa MUKPOPAa3BEAEHUA B
OynbOHe B COOTBETCTBMM C npotokonamu MO7-A8, yTBepXKaeHHbIMU WHCTUTYTOM
KnnHnyecknx wn nabopartopHbix ctaHgaptoB (CLSI). CepunHble passeaeHua B-
NakTamHOro aHTMbMoTUKa MeponeHema roToBUM B  96-NYHOYHbIX MNaHweTax ¢
NCNONb30BaHMEM BynboHa Mionnepa-XvHToHa co CTaH4apTU3MPOBAHHbIM
copgepxaHuem katumoHos (CAMHB, ot adrn. cation-adjusted Mueller-Hinton broth);
yCTaHaBnuBanu JAuanasoH koHueHTpaumn ot 0,03 mr/m go 512 wmr/n. MyTHOCTB
BakTepranbHOro MHOKYNSATa KaXaoro lwramma (KnMHUYECKNX N30NATOB) KOPPEKTMPOBaNu

k ctangapty mytHoctn 0,5 no MakdapnaHgy B dumsmonorndeckon coisopotke (0,9%
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NaCl), 3artem pasbasnanu 1:100 B CAMHB n pobasnanun B kaxxayko NyHKy, nonydvas
KOHEUYHOE KONMYEecTBO BakTepuanbHbIx knetok 5x10° KOE/nyHka. Mocne nHkyGrnposaHns
B TeyeHune 18-20 yacos B kamepe ¢ HarpesaHvem npu 37°C oueHnsanun MHrmbuposaHmne
poCTa Ha OCHOBaHWUM OTCYTCTBUS Kakoro-nmbo pocta Gakrepun.

5 3a (MIC)

HaUMEHbLLYIO KOHLEHTPaUMIO aHTMOMOTMKA, NPU KOTOPON TECTUPYEMbIA MUKPOOPraHN3M

MUHMManbHYKO ~ UHIMOMPYIOLWYIO  KOHLUEHTpauuio NPUHUMALOT
HEe AEMOHCTPMPYET BUAUMOrO pocTa; pesynbTaTbl NOATBEpPXKanu nyTeM M3MepeHUs
ontunyeckon nnotHocTu (OD) npu 600 HM Ha cnekTpodoTOMETpE.

CoeguHeHna no msobpeTeHuno TecTMpoBany NpW MOCTOSIHHOWM KOHLEHTpauumn

10 4 mkr/mn. B kayecTBe KIMHUYECKMX LUTAMMOB AN 3TUX 3KCMNEPUMEHTOB MO YCUMNEHUIO

NTBC091.1 E. coli,

akcnpeccupyrowmn KPC-2, TEM-1); NTBC093 (wtamm E. cloacae, 3kcnpeccupyroLmn

KPC-2, TEM-1); NTBC096.1 (wrtamm K. pneumoniae, akcnpeccupytowmun OXA-181 un

SHV-11); NTBC099 (wtamm K. pneumoniae, akcnpeccupyowmn KPC-3, SHV-11 u TEM-

15 1); NTBC189 (wramm K. pneumoniae, akcnpeccupyowmn TEM-OSBL(b), CTX-M-14,

JeNCTBMS  MeponeHema (mero)  UCnonb3oBanu (wramm

OXA-48(c)).
Homep depmeHT(bI) Knaccu- MIC ans MIC ans MIC ans
wramma B-nakramasa(bl) |pukayms mero, mero + coej,. |[mero + coej.
mkr/mn, 6e3 |npumepa 1, |npumepa 2,
nHrnburopa |4 mkr/mn 4 mKr/mn
NTBC091.1|KPC-2 + TEM-1 |E. coli 4 0,03 0,03
NTBC093 |[KPC-2 + TEM-1 |E. cloacae 8 0,06 0,06
NTBC096.1|OXA-181 + K. 32 4 4
SHV-11 pneumoniae
NTBC099 [KPC-3 + SHV- |K 256 2 1
11+ TEM-1 pneumoniae
NTBC189 [TEM-OSBL(b) +|K. 32 2 2
CTX-M + OXA- |pneumoniae
48(c)

[laHHble Ans APYrMxX COEAUHEHUN MO N30OpPEeTeHNo nokasaHbl B NMPUBELEHHON

20

ganee tabnuye. B aton Tabnuue paHHble CrpynnMpoBaHbl Tak, Kak MPUBEAEHO HWKe

(AaHHbIe 4ns coegmMHEHMA NpUMepPoB 1 1 2 NpuBOAATCA AN 06neryeHns CpaBHEHNS):

3HaveHua MIC meHbLie 1 mkr/mn obo3HayeHbl (A); 3HadeHna MIC 1 nnun 2 mkr/mn
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o6o3HayeHbl (B); 3HayeHua MIC 4 mkr/mn o6o3HaveHbl (C); 3HavyeHus MIC 8 mkr/mn (D);

3HaveHusa MIC 6onblue 8 mkr/mn obo3HadeHsbl (E).



Homep ®depmeHT(bl) B-nakTamasa(bl) MIC ansa MIC ansa MIC ans MIC gna  |[MIC gna  [MIC
wramma mero + mero mero mero mero ans
MIC ans
asunbakTam, |+ coep. + coep. + coep. + coeg. mero
mero,
) 4 mkr/mn |npumepa 1, |npumepa 2, |npumepa 3, |[npumepa 4, [+ coea.
MKr/Mm1,
5 4 mKr/mn 4 mkr/mn |4 Mkr/Mn |4 Mkr/Ma [npyumep
e3
ab,
WMHrubuTopa
4
MKr/mMn
NTBC091.1 KPC-2 + TEM-1 0,06 (A) (A) (A) (A) (A) (A)
NTBC093 KPC-2 + TEM-1 0,03 (A) (A) (A) (A) (A) (A)
NTBC096.1 OXA-181 + SHV-11 32 1(B) (9] © (E) (B) (E)
NTBC099 KPC-3 + SHV-11 + TEM-1 256 0,25 (A) (B) (B) (B) (B) (B)
NTBC189 TEM-OSBL(b) + CTX-M + OXA-
32 0,25 (A) (B) (B) N/D N/D N/D
48(c)
Homep depmeHT(bl) B-nakTamasa(bl) MIC MIC ansa MIC ans MIC ans MIC ans MIC ana MIC ansa
ans
wramma mero + mero + mero + mero + coea. [mero + coea. |mero +
mero +
coef. coef. coef. npumepa 10, |npumepa 11, |coea.
coej.
npumepa 7, |npumepa 8, |npumepa 9, (4 Mkr/mn 4 MKr/mnn npumepa
npumepa 6,
4 mKr/mn 4 mKr/mn 4 mKr/mn 12,
4 MKr/mnn
4 mkr/mn

LOL



NTBC091.1 KPC-2 + TEM-1 ) A) A) (A (A) ) A
NTBC093 KPC-2 + TEM-1 ) (B) (A) (A (A) (B) A
NTBC096.1 OXA-181 + SHV-11 (E) (E) (E) (E) (A) (D) (D)
NTBC099 | KPC-3+ SHV-11 + TEM-1 (B) (E) (E) (D) (B) (E) (E)
NTBC189 | TEM-OSBL(b) + CTX-M + N/D N/D N/D N/D (A) ©) )

OXA-48(c)

801
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CoeguHeHuna no unsobpeTteHuo obnaparoT BbICOKOM aKTUBHOCTbLIO. Hanpumep,
KoMOMHaUMs MeponeHema N coeamHeHnst npumepa 1 xapakrepmsyetca 6onee HU3Kon
MIC, yem komBuHaumnsa meponeHema un asndbakrama B oTHowweHun wramma NTBC091.1.
KombuHaumns meponeHema u CoeauHeHus npumepa 2 xapakrepusyeTtcs 6onee HU3Kom
MIC, yem komOunHaUmnsa meporneHema u aBnbaktama B OTHoweHun wramma NTBC091.1.
KombuHaumsa meponeHema u coeauHeHusa npumepa 10 xapaktepusyetcsa 6onee HU3Kom
MIC, yem komBuHayms meponeHema n asmbakrama B OTHOLWEHUKN wtammo NTBC091.1,
NTBC096.1 n NTBC189, n MIC, aHanorn4yHon TakoBoun gns komOnHauum meponeHema u
asmnbaktama B oTHowweHun wramma NTBC093. KombuHauua meponeHema n CoeguHeHns
npumepa 12 xapaktepusyetcs 6onee Huskon MIC, yem kombuHayms meponeHema wm

aBubakTama B oTHoweHun wrtamma NTBC091.1.

[ononHutenbHble gaHHbie no MIC

[anee coeanHeHne npumepa 10 nccneposany B OTHOLEHUM ©ONbLLIOW MaHenm
KNMUHUYECKNX  LUTAMMOB  3HTEPODAKTEPUN, PE3UCTEHTHbIX K  6eTa-nakTamHbIM
aHTUOMOTMKaM, TakuMm Kak MeponeHem, uedenvm u uedTasnaum, MNOCKOMbKY OHM
npoayuupytot OXA- nnn KPC-sapuaHTtbl hepmeHToB SBL.

Ha ®ur. 1 npuBeaeHbl gaHHble, nokasbiBarowme apdeKkT coeguHeHua npumepa
10 B OTHOWEHUW ABYX nMaHenen KkKnuHuyecknx wrammo OXA-MONOXUTENbHbIX
3HTepobaKkTepun, pPEe3UCTEHTHbIX K 6eTa-nakTamHbiM aHTUOMOTMKaM, Takum Kak
meponeHem, uyedenum u yedrasngmm. OaHHele no MIC npeacrasneHbl Ha dur. 1 B
CTaHAapTHOW KyMYNSATUBHOW bopme.

Ha ®ur. 1A nokasaHo, 4to, Hanpumep, npn MIC coctasnstowen 1 mkr/mn, 0%
LUTaMMOB BOCMPUMMYMBBI K MeponeHemy B kayectse mMoHoTepanuu (“MEM”). OgHako
AONS LUTAaMMOB, BOCMPUMMUMBBIX K PasfnyHbIM aHTUOUOTUKaM B KOHLEHTpauum 1 mMkr/mn
BO3pacTaeT npumepHo 40 33% (B cnyvae KnuHu4eckon kombuHaymm nirubmntopa VNRX-
5133 wn anTMbnotmka uedenuma, “CEF/VNRX’); 63% (B cny4ae KIMHNYECKON
kombuHaumm wnHrnbutopa asmbaktama n aHTMbmotmka uedtasmguma, “CAZ/AVIY);
cebiwe 90% (B cnydyae kombOuHauuum uHrubutopa ms npumepa 10 u aHTMbnoTtmka
MeporneHema).

AHanornmyHeim oOpasom, paHHble dur. 1B, koTtopasa oTHocutca k Oonee
PacLUMPEHHON NaHenun KNUHUYeCkux wrammoB OXA-NONOXUTENbHBIX 3HTEepobakTepun,
PE3NCTEHTHbIX K 6eTa-naktamHbiM aHTUONOTMKaM, TakuMm Kak MeporneHem, uedenum u
uedrasmamm, noATBEPXKAAIOT, YTO MEPONEHEM AEMOHCTPUPYET cnabyk akTUBHOCTb

(MICso coctasnsieT 32 mkr/mn; MICq npeBbiwaet 32 mkr/mn). JobaBneHne coeguHeHus
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npumepa 10 B KOHUEHTpaumm 4 MKr/MN BOCCTaHaBfMBaEeT BOCMPUMMUYMBOCTL K
meponeHemy (MICso coctasnsier 0,12 mkr/mn; MICy, coctasnser 0,5 wmkr/mn). B
KayecTBe CpaBHeHusi, knuHudeckaa kombuHauma “CEF/VNRX” xapakrepusyetca
3HayeHnaMn MICs/MICg, cocTaBnsowmmm 1 MK/MA U 2 MKr/MI, COOTBETCTBEHHO.
KnuHnuyeckas kombuHaumsa “CAZ/AVI” xapaktepusyetca 3HadeHusasmu MICso/MICgp,
COCTaBNALMMU 2 MKI/MIT 1 8 MKI/MIT, COOTBETCTBEHHO.

Ha ®ur. 2 npuseaeHbl gaHHble, nokasbiBarowme 3pdekT coegmHeHnsa npumepa
10 B OTHOWEHUM NaHenu  KNMHU4Yecknx  wrtammoB  KPC-nonoXmntenbHbIX
3HTepobakTepuin, pPE3UCTEHTHbIX K 6OeTa-nakTamHbiM aHTUOMOTMKaM, TakuMm Kak
mMeponeHeMm, uedenum n yedtasngum. daHHele no MIC npeacrasneHel Ha dur. 2 B
CTaHAapTHOW KyMynaTvBHOW ¢opme. Ha dur. 2 nokasaHo, 4Tto B OTHOoweHun KPC-
MONMOXUTENBHbIX  3HTEPODAKTEPUA MEPONEHEM TakkKe AEMOHCTpupyeT cnabyro
aktTuBHOCTb (MICs, npeBbiwaeT 32 mkr/mn, n MICy npesbiwaeT 32 mkr/mn). Jo6asneHne
coeamHeHna npumepa 10 B KOHUEHTpauuum 4 MKr/Mn BOCCTaHaBnmsaeT
BOCMPUUMYMBOCTL K MeponeHemy (MICs, coctaBnsaet 0,12 mkr/mn; MICgyy cocTaBnsieT
2 mkr/mn). B kadecTBe cpaBHeHus, knuHuveckan kombuHayma “CEF/VNRX” (MHrubutopa
VNRX-5133 n aHTuMbuotmka uedenuma) xapakrepmsyetcs sHadeHnsmm MICso/MICg,
coctaBnawwWmnMmM 1 MKr/mMn 1 2 MKr/Mn, COOTBETCTBEHHO. KnuHu4yeckas kombuHauus
“CAZ/AVI” (uHrnburtopa asmbaktama u aHTUOMOTUKA LedTasnanuma) xapakrepusyeTtca
3HauyeHuamMm MICso/MICgo, cocTaBnsaloOWMMI 2 MKI/MA 1 4 MKF/MIT, COOTBETCTBEHHO.

CoeguHenne npumepa 10 Takke MccneaoBanu B OTHOLUEHUMM naHenn us 48
wrammoB A. baumannii, Pe3NCTEHTHbIX K BeTa-nakTamHbiM aHTUONOTMKaM, TakMM Kak
MeponeHeMm, uedenum n yedTasmanm, nockonbky OHWU (LTammbl) npogyumpytor OXA-
BapuaHTbl pepmeHToB SBL. [aHHble no MIC npeactasneHbl Ha dur. 3 B cTaHaapTHON
KymynsTuBHon dpopme. Hanpumep, B NPUCYTCTBUN KaXKZOrO0 U3 UHMMOUTOPOB B
KOoHUueHTpauum 2 wMkr/mn 0% wraMmmoB oOKasbiBalTCsA BoOCnpuuMYMBbiMM K (1)
MeporneHemy B kadectBe MoHoTepanun (“MEM”), (2) knuHu4eckon komOuHayum
nHrnéuropa VNRX-5133 n antnbmotuka yedenmma, “CEF/VNRX”; nnn (3) knuHnyeckomn
kombuHaumm wuHrubutopa asubaktama un aHTMbmnotmka uedprtasmaguma, “CAZ/AVI.
Hanpotve, BOCIPUAMYMBLIMA K COeauHeHUO npumepa 10 B KOMOMHauMm ¢
aHTUOMOTMKOM MEPOMEHEMOM OKa3biBAOTCA NPUMEPHO 50%. AHanorn4yHbiMm obpasom, B
NPUCYTCTBUN KaXKAOrO W3 WHrMOMTOPOB B KOHUeHTpauun 16 mkr/mn meHbwe 10%
LUTaMMOB OKa3blBaKOTCA BOCMPUUMUMBBLIMU K (1) MeponeHemMy B ka4eCTBE MOHOTEpanum
(*“MEM”), (2) knunHm4yeckon komOBuHaumm uHrmbutopa VNRX-5133 u aHTMbMoTMKA

yedpenuma, “CEF/VNRX”; nnun (3) knuHndeckon kombuHaymm nHrnbutopa asnbakrama u
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aHTnbnotumka uedrtasuguma, “CAZ/AVI”. Hanpotus, B 3Tmx ycrnosuax noytn 100%
LUTaMMOB OKa3bIBalOTCA BOCMPUUMYMBBIMW K coeanHeHunio npumepa 10 B kombuHaymm ¢
aHTUOMOTMKOM MeporneHemom. YTo kacaetca 3HadeHun MIC, TO nokasaHo, 4TO B
OTHOLUEHUN 3TON NaHeNu MeponeHeMm AeMOHCTpupyeT crnabyto aktusHocTb (MICs
coctasnsietr 64 mkr/mn, a MICg npesblwaer 64 wmkr/mn). [obaBneHne coefuHeHus
npumepa 10 B KOHUEHTpauMm 4 WMKI/MN BOCCTaHaBMMBaeT BOCMPUMMHMBOCTL K
meponeHemy (MICs, coctaBnsaet 2 wmkr/mn; MICy, coctaBnset 8 mkr/mn). B kauectse
CpaBHeHus, KknnHuMyeckas kombuHauyms “CEF/VNRX”  pemoHcTpupyetr  cnabyto
aKTUBHOCTb B OTHOWwEHUM 3TUX OXA-NONOXUTENbHbLIX  KIMHUYECKMX WU3ONSTOB
Acinetobacter baumanni co 3HadeHusMmu MIC:;/MICgq, cocTaBnsowmmMmm 64 Mkr/mn un
npesbiWaWuMm 64 MKr/mMrn, COOTBETCTBEHHO. AHaNOMM4YHbIM 06pa3oM, KIMHUYecKas
kombuHayma “CAZ/AVI” Tarke AeMOHCTpupyeT cnabyto akTUBHOCTb B OTHOLLUEHUM 3TUX
OXA-NonoXuTenbHbIX KIMWHUYECKUX u3onatoB Acinetobacter baumanni, npu 3TOM
komMOuHaums uHrmbutopa asmbaktama u aHTUbnoTUKa yedTasmamma xapakTepusyeTcs
3HadeHusamn MICso/MICq, cocTaBnsaowmMm 64 MKI/MI U npesbllaowmmn 64 MKr/mn,

COOTBETCTBEHHO.

OPPEKTMBHOCTL COEAMHEHUN NO N3OOPETEHUIO iN Vivo

CoeguHeHna no un300peTeHuo AONOMHUTENBHO WCCreaAoBann B KUBOTHbIX
MOAENAX OUEHKN 3PP eKTUBHOCTU. Mblwen nHdumymposanm nyTem BeeaeHns B 6e4po:

(A) KPC-akcnpeccupytoLero knuHudeckoro wramma Klebsiella pneumoniae
(NR-48977) [MIC (meponeHem B kavyecTBe MOHOTepanuu) coctaBnseT 64 mkr/mn; MIC
(meponeHem + coeauHeHne npumepa 10 B KOHUEeHTpauum 4 MKr/mn) COCTaBnsieT
1 MKr/mn]; nnn

(B) OXA-3kcnpeccupyrowero kKnuHnyeckoro wramma Klebsiella pneumoniae
(AC00783) [MIC (meponeHem B kayecTBe MoHoTepanun) coctasnset 32 mkr/mn; MIC
(meponeHem + coeauHeHne npumepa 10 B KOHUEHTpauum 4 MKr/mn) coctasBnsieT
0,25 mkr/mn]; nnun

© OXA-  akcnpeccupyrowero  knuHmyeckoro  witamma  Acinetobacter
baumannii (AC00445) [MIC (meponeHem B kayeCTBE MOHOTEpanun) coctaenser 64
mkr/mn; MIC (meponeHem + coeauHenne npumepa 10 B KOHUEHTpauum 4 MKr/mn)
coctasngaet 4 mkr/mn].

PasbaButenb, MeporneHemM B KayecTBe MOHOTepanuu WM MEpPOMNEHEM WU
coeguHeHne no nsobpeteHnto (13 npumepa 10) BBogmnn B.B. Yepes 1, 3, 5 n 7 yacos

nocne nHdunyuposaHmsa. Yepes 9 yacos nocne MHPULNPOBAHUS XKUBOTHbIX YMEPLLBNANMN
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N U3MEpSnM Konuyectso konoHmeobpasywowmnx eanHuy (KOE), utobbl KONnM4ecTBEeHHO
oueHUTb BakTepuanbHy Harpysky (KOnMYecTBO KONMOHWeobpasyrowmx eanHnL Ha OAWH
rpamm TkaHu 6eppa, KOE/r). Pe3ynbTarbl 3TUX 3KCNEPUMEHTOB, KOTOPbIE NPOBOAUMIN C
NPYMEHEHMEM COOTBETCTBYIOLLMX KOHTPOMEN N CTaTUCTUYECKOro aHanusa, nokasaHbl Ha
dur. 4. [Ins BCex Tpex NpOTEeCTUPOBaHHbIX BakTepuanbHbIX LUTaMMOB MOXHO BUAETb
[0303aBUCUMbIA 3EKT B OTHOLLEHUM OakTepuanbHOW Harpy3km B BUAE MEHbLUMX
Konnyects KonoHueobpasywwmx eauHny (KOE) B cnyvyae yBenuueHust A03bl

coeguHeHus npumepa 10 Npu BBEAEHUN NOCTOSHHOM L03bl MeponeHema.
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POPMYJIA NSOBPETEHUA

1. CoeguHenve, npeacrasnsowee cobon ana3abuymnknookTaHoOH PopmMyIbl
() nnn ero hapmaueBTMHECKN NPUEMIIEMYIO COfb,
R

0] O——SO0O3H
[POPMYNA (1)]
rae:

R BbiBpaH u3 ramoreHa, C(O)R', Cisankuna un L-X-R', npu 3Tom
Ci4ankunbHas rpynna 3ameljeHa no MEHbLUen Mepe OAHMM aTtoOMOM rarioreHa wu
BO3MOXHO JJONOMHUTENLHO 3aMeLLieHa OAHVM UMK ABYMS 3amecTuTenamn R

R' npeacrasnser cobon Cy_4ankun, KOTOPbIA 3aMEeLLEeH N0 MEHbLLEH MEpe O4HUM
aTOMOM ranoreHa W BO3MOXHO AOMOMHUTEMNbHO 3aMeleH OAHUM Wunu AByMS
3amectuTensmmn R

kaxabin R? HesaBncumo BbiBpaH us OH: C,.4amnkokcu, KOTOPbI He 3aMeLLeH 1nu
3aMelLeH OfIHMM MU HeckonbkuMmu atomamu ranoreHa; C(O)R® C(O)OH; C(O)OR?; 6-
10-uneHHoro apwvna; 5-6-4neHHoro retepoapuna; u 4-6-4neHHoro retepoyunknuna; npu
3TOM apunbHbl€, reTepoapunbHble N FreTEPOUUKIUIBbHbIE TPYNMbl HE 3aMeLLEeHbl UNn
3ameLleHbl OAHUM, ABYMSI UNW TPEMS 3aMecTUTensiMu, BblOpaHHbIMK 13 ranoreHa, OH,
C(O)R? C(O)OH, C(O)OR® n Ci4ankunbHbix U Cq.4anKOKCUrpyMn, KOTOPblE CaMu He
3amMeLLeHbl UK 3amMeLLEHbl O4HUM UM HECKONbKUMWN aToOMaMu ranorexa;

R® npeacrasnseT coboit Cq4ankun, KOTOPbIA HE 3aMeLLEeH UMK 3aMeLLeH OfHNM
NN HECKONMBbKMMW aTOMaMu ranorexa;

L npeactaBnaetr cobon cBA3b unu npegcraesnseT cobon Ci,anknneHoByro
rpynny, KOTopas He 3amelljeHa WnM 3ameljeHa NO MEHbLUEN Mepe OAHUM aToOMOM
ranoreHa; u

X npeactasngaet cobon O nnn S(0),, rae z pasHo 0, 1 nnn 2.

2. CoeavHenne no n. 1, rae ykasaHHOE COefUHEHME npeacTaBnsaeT cobon
anasabuumknooktaHoH copmynbl (1) unn ero hapmayeBTMHECKM MPUEMMNEMYIO COfb,
nnbo pnasabuymknooktaHoH dopmynel (llI) vnn ero apmayeBTUHECKN NPUEMITEMYIO

COnnb:



R,,,/, R
N N
N\ N\
0] O——SO3H 0] O——SOsH
dopmyna (1) dopmyna (l11)
rae R npeacraensiet coboun ranoreH.
3. CoeauHenne no n. 1 unm n. 2, rae R npeacrasnset cobon atom dTopa

UNn xnopa;
Npu 3TOM NPEANOYTUTENBHO YKa3aHHOe COeaMHEHME BbIOpaHo ms:
5 - (2R,5R)-2-thTop-7-0KCO-1,6-aMnazabnymnkno[3.2. 1]oktaH-6-nn-
rmapocynbeara;
- (2S,5R)-2-dpTOp-7-0KCO-1,6-anaszabnynknol3.2. 1]JoktaH-6-nn-
rmapocynbdara;
- (2R,5R)-2-xnop-7-okco-1,6-gnasabnymnkno[3.2. 1]oktaH-6-nn-
10  rmapocyneara;
n ero hapmaleBTUYECKM NPUEMITIEMbBIE COMNU.
4. CoeavHenne no n. 1, npeacrasnawowee cobon aMasabuLMKIOOKTaHOH

dopmynsl (II) nnu ero hapmayeBTUYECKU NPUEMMIEMYIO COMb,

R/// 1,

N

N

N\

0] O——SOsH
15 [POPMVYIIA (11)]
rae R aBnaeTcsa Takmm, Kak onpegeneHo B n. 1.
5. CoeamHenne no n. 1 wnu n. 4, npeacraensawowee cobon

AnasabuymknookTaHoH dopmynel (1) nnn ero apmayesTU4ECKN NPUEMITEMYIO COflb,
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N\

0] O——SOzH
[POPMYIIA (11)]
rae:

R BbiBpaH 13 C(O)R' n Cysankuna, npu atom C4ankunbHas rpynna sameLyeHa
MO MEHbLUEN Mepe OAHWM aTOMOM rarloreHa U BO3MOXHO AOMOMHUTENbHO 3aMeLleHa
OLHVM VNK ABYMS 3amecTutensmm R?;

R' npeacrasnsiet coboi Cq_4ankun, KOTOPbI 3aMEeLLEH N0 MeHbLLIEH MEPe OAHUM
aTOMOM ranoreHa W BO3MOXHO AOMOSNHUTEMNbHO 3aMEeWeH OAHUM Wunu  ABYMS
3amectutensmu R?;

kaxabln R? HesaBncuMo BbiBpaH 13 OH; C,.4amnkokcu, KOTOPbI He 3aMeLLeH Unu
3aMelLeH OfIHMM WIN HEecKonbKMM atomamu ranoreHa; C(O)R? C(O)OH; C(O)OR?; 6-
10-uneHHoOro apuna; 5-6-4neHHoOro retepoapuna; u 4-6-4neHHoro reTepouunknuna; npu
3TOM apurbHble, retepoapunbHble N FreTePOLUUKNUMbHBIE TPYNMbl HE 3aMeLleHbl UNnn
3ameLleHbl OAHUM, ABYMS UNU TPEMS 3aMeCcTUTensmMu, BblbpaHHbiMn 13 ranorena, OH,
C(O)R? C(O)OH, C(O)OR® n Ci4ankunbHbix U Cq.4ankoKCUrpynn, KOTOpblE Camu He
3ameLLeHbl Uy 3ameLleHbl O4HUM UMW HECKOMbKUMW aTOMamMn ranoreHa;

R® npeacrasnseT coboit Cq4ankurm, KOTOPbIA HE 3aMeLLeH UNW 3aMeLLeH OfHUM
NN HECKOMBbKMMW aToOMamMu ranorexHa.

6. CoegunHeHne non. 4 unn n. 5, rae:

1) R BbiBpaH n3 C(O)R' n Cisankuna, npu atom Ci.ankunbHas rpynna

3amelleHa no MeHblenW Mepe OfHMM aToOMOM ranoreHa W BO3MOXHO

[IOMONHUTENBHO 3aMeLLieHa OAHVM 3amecTutenem R
nnu

2) R" npeacrasnset coboii C,.4ankun, KOTOPbINA 3aMELLEH MO MEHbLUIEN Mepe

OAHUM aTOMOM ranoreHa W BO3MOXHO AOMOSHUTENbHO 3aMeLleH OfHUM

3amectutenem, BbibpaHHbIM 13 OH u C,.4ankoKCu, KOTOPbIA CaM He 3aMeLleH

UN 3aMeLLEeH OAHUM UNU HECKONbKUMWN aTOMamMn ranoreHa;

npuyem npegnoytutensHo R' npeactasnset coboit Ci.,ankun, npy 3ToM
Ci..ankunbHas rpynna 3amelleHa no MeHbllen Mepe ABYMS aToOMamu ranorexa,

BblGpaHHbIMK 13 aTOMOB bTOpa 1 Xnopa,;
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3) yKasaHHOe coeAMHEHUe SBNAeTCA Takum, Kak onpegeneHo B n. 4, n R

npeacrasnset cobon L-X-R, rae:

- L npeacraensier cobon cBS3b UnNu npeacTaBnser cob0nM He3aMELLEHHYIO
CiankuneHoByto rpynny;

- XnpeacrasnsaeTt coborn O nnu S; un

- R" npeactaBnsieT coboit C,ankunbHyto rpynny, sameLyeHHyo 1, 2 unm 3
ranoreHOoBbIMU rPynnamu;
npu 3Tom npegnoyvtuTensHo R BeiBpaH ns -CH,-O-CF; u -S-CFa.

7. CoeavHeHune no nobomy us n.n. 4-6, rae kaxabii R? He3aBUCMMO BbIGPaH
n3 OH; C,,ankoKcu, KOTOPLIA CaM He 3aMELLEH UM 3aMeLleH OA4HUM UMW HECKOMbKMMMN
aTomamu ranorena; C(O)OR?, rae R® npeacrasnsiet coboi HesameLleHHbIN Cq,ankun; 1
He3ameLLeHHOro 5-6-4neHHoro retepoapuna,

NPeANOYTUTENbHO Kaxablii R? HesaBucumo BbibpaH u3s OH; OMe; C(O)OMe; u
He3aMeLLEHHOro Tnasonuna.

8. CoeguHenne non. 4 unn n. 5, rae:

- R BbiBpaH u3 C(O)R' n Cisankuna, npu atom Ci.ankunbHas rpynna
3ameLyeHa No MEHbLUEW Mepe OAHUM aTOMOM ranoreHa U BO3MOXHO AOMOMHUTENBHO
3amelleHa ofgHUM 3amectutenem R

- R' npeacraBnseT cobom C.4ankun, KOTOpbI 3aMeLLieH MO MeHbLUE Mepe
OAHWM aTOMOM ranoreHa 1 BO3MOXHO AOMNOMHUTENbHO 3aMeLLeH OLHUM 3amMecTUTEnem,
BbiGpaHHbiM 13 OH n C,_sankokcn, npu atom Cq4ankunbHasa rpynna He 3ameLleHa unm
3amMeLLleHa OAHUM UMM HECKONMbKUMUW aTOMamMu rarnoreHa; u

- R? BbiBpaH n3 OH; C;.,ankoKcu, KOTOPbIM Cam He 3aMeLLieH U 3aMeLLieH
OAHVIM VNN Heckonbkumu atomamu ranoreHa; C(O)OR?®, rae R® npeacrasnsier coboi
He3ameLUeHHbIN Cy.,ankun; n HesameLleHHoro 5-6-4neHHoro retepoapuna;

nnn

- R BbibpaH 13 C(O)R' u Ci.ankuna, npeanoututensHo Ci.ankuna, npu
3TOM ankunbHas rpynna 3ameljeHa no MeHbLUe Mepe OAHMM aTtOMOM ranoreHa wu
BO3MOXHO [JONONHUTENBHO 3aMeLLeHa OfHUM 3amecTuTenem R?;

- R'" npeactaBnsetr cobon C..ankun, npu 3tom Ci,ankunbHas rpynna
3amMelleHa Mno MeHbLUen Mepe ABYMS aToMamu ranoreHa, BbiOpaHHbIMA U3 aTOMOB

dpTopa unu xnopa; u
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- R? BbI6paH n3 OH; OMe; C(O)OMe; 1 He3ameLeHHOro TMasonuna.

9. CoeaunHenmne no nbomy m3 n.n. 4-8, rae:

1) R npeacrasnser cobon Ci.ankun, npu 3tom CiankunbHaa rpynna
3amelyeHa No MeHbLUEN Mepe OAHUM aTOMOM ranoreHa U BO3MOXHO AOMOMHUTENBHO
3amellieHa ofHVUM 3amecTuTenem R?;

nnm

2) R BbibpaH n3 CF;, CHF,, CHCI,, CCl;, CH,F, CF,CHj3;, CF,CH,CO,Me,
COCF;, CFy,-tnasonuna, CF,CH,OCH,, CF,CH,CH,OH, CH(OH)CF;, CH,CF; n CF,-
okceTaHuna, npegnoytutensHo us CF;, CHF, n CHCI,.

10. dapmaleBTMYeCKas KOMMO3MUUS, cogepKallasa coeauHeHue no nodomy
n3 n.n. 1-9 n capmayeBTNYECKN NPUEMMEMbIA HOCUTEND UNK pasbaBuTeNb U BO3MOXHO
AONOnHUTENbHO cogepxawas (1) aHTubuotuk wunn (2) MHMMbUTOop MeTanno-p-
nakTamassbl.

11. KombuHauus coegunHeHms no nobomy 13 n.n. 1-9 n ogHoro unu 6onee
yem ogHoro n3 (1) aHTnbnoTtuka u (2) nHrmbutopa metanno-B-nakramasbl.

12. CoeguHenve no nobomy m3 n.n. 1-9 AnA NPUMEHEHUS B NEYEHUU Unu
npeaynpexaeHmn OaktepmanbHON WUHMEKUUM nyTemM COBMECTHOrO BBEAEHUS C
aHTUONOTMKOM W/ UNN NHIMBUTOPOM MEeTanmo-B-nakramassb.

13. Komnosnyms, kombuHauusa nnm coeguHeHne ans npuMmeHeHuns no nodomy
n3 n.n. 10-12, roe aHTUOMOTHK NpeacrTaBnaeT coborn aHTMOMOTKK rpynnbl kKapbaneHemos,
NPEeANOYTUTENBHO aHTUBNOTUK NPEeACTaBNseT Cobon MeponeHem.

14. CoeguHenmne no nwbomy 13 n.n. 1-9, nnn komnosnyus, Nnbo KomobuHayms
no nodomy 13 n.n. 10, 11 nnu 13 AN NPUMEHEHMS C LENblo:

1) YCTPAHEHUSI WNU  CHWKEHWUS PE3UCTEHTHOCTU K aHTubmotmkam vy
rpamoTpuuaTensHbix SakTepun; n/mnm

2) neyveHns nnn npegynpexaeHms 6akrepmansHon MHdeKLun.

15. CoeguHeHmne, KoMNo3nymsa unu KomouHauus 4na NpUMEHEHUs no nodomy
m3 n.n. 12-14, rge rpamoTpuyarencHole 6Gakrepun BbiOpaHbl U3 3HTEpobakTepuwn,
NnceBAoOMOHaA 1 Mmopakcenn, unn akrepuanbHas UHQEKUUSA BbidbiBaeTca Hakrepuamu,
BbIOpaHHLIMN U3 SHTEpPODaKTEPUIA, NCEBAOMOHAL, N MOPAaKCENN, NPeANOYTUTENBHO:

(a) GakTtepun, BblbpaHHble M3 3JHTEepobakTepuin, NCEBLOMOHaA WM MOpakcenn,
BbibpaHbl 13 Klebsiella pneumoniae, Escherichia coli, Enterobacter cloacae,
Pseudomonas aeruginosa, Burkholderia cepacia n Acinetobacter baumannii, w/ivnu

(b) GakTepuanbHas MHMEKUMS Bbi3bIBAETCH PE3UCTEHTHbIMU K kapbaneHemam

3HTepobakTepmsimu.
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16. Komnosnums, kombuHauusa nnm coeguHeHne ans npuMeHeHuns no nodomy
n3 n.n. 10-15, rae nHrmbutop metanno-p-nakramasel npeacrasnsaeT cobon coeauHeHune

dopmynbl (A) nnu ero oapmMayeBTUYECKN MPUEMIIEMYIO COMb,

R4A
Nl 7~
R5A
o\\\ \ N
| P
R7A R6A

R1A

[GOPMYJIA (A)]
roe:
R BeiBpan 13 H, R™ n -CH,OC(O)R"™, rae R™ BbibpaH u3 HezameleHHbIx C:-

CsankunbHou rpynnel 1 peHnna;

®  npeacrtaBnseTr  cobOM  LUMKNUYECKYHO  rpynny, BblOpaHHytO 1”3

Cs-CioapunbHon, 5-10-uneHHon retepoapunbHon n 4-10-yneHHon kapBoLuKNUYEeCcKon m
reTepoLMKNINYECcKon rpynn;
kaxabin R He3aBMCMMO BbIGPaH 13:
(1)  ranorena unu R
(2) rpynn  Cisankun, O(Cizankun), S(Cisankun), SO(Cisankun) wnm
SO,(Cysanknn), kaxkaas u3 KOTOPbIX BO3MOXHO MOXET ObiTb 3ameLyeHa 1,
2 Unu 3 ranoreHoBbIMU 3aMEeCTUTENSIMA WKW OAHUM 3amecTuTenem RE:
n
(3)  NRPC(O)R® n NR®C(O)NRPR®, rae kaxabii R? n R® HesaBucumo BbibpaH
M3 atoma BOAOPOAa W HesamelleHHoro Ci.ankuna, U kaxablh R°

npeacrasnseT cobon HesameLeHHbIN Cq_>ankum;

kaxabt R® HesaBmcumo BbiBpan m3 CN, OH, -C(O)NRR?, -NRR?,
-NRC(NR'™R™, -C(NR'™)NR'R™ n -NR'C(NR')NR'R™; npu atom
kaxabim M3 R’ u RY HesaBucumo npeactaBnseTr coboit H  unw

He3ameLleHHbIN Cq.anknn;
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mpasHo 0, 1, 2 unn 3;

R* BbibpaH n3 atoma Bogoposa M Ci-CaankunbHOM rpynnbl, KoTopas He
3amelleHa unu samelyera 1, 2 unu 3 samecTutensmm, BbibpaHHbIMK 13 ranoreHa, -OR'
" -NR1°R11;

n pasHo 0 unu 1;

Z* npepacrtaenser coboil cBsisb MMM BbiBpaH u3 -NR'C(O)-, -C(O)NR'%,
-NRC(O)NR™'-, -NR°C(0)O-, -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',
-NR™C(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'R'R'™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'® 1 -SC(N'R"R"")NR"®-;

L* npeacTtaBnsieT coboit cBS3b MnK BbiBpaH U3 C,ankuneHa, C,4ankeHuneHa,
CoankuHunnena,  CiiankuneH-(CsgyuknoankuneH)-Cq sankuneHa, Ci.sanknnen-(Ca.
sUmknoankmneHa) u (CssumknoankuneH)-CankuneHa, npyu 3Tom L He 3ameleH mnu
samewleH 1 wnm 2 3amecTutensmu, BbiGpaHHbIMM K3 ranoreHa, -OR'™ u
-NR™R": urm L npeacrasnset cobon -C(R'%)=N-;

X® npeactaBnser coboii cBA3b MM, ecni L He SBNSeTCs CBSI3bIO MMM
-C(R"®)=N-, To X npeacrasnsaeT coboii cea3b unm BuibpaH 13 -NR'- -O-, -NR'°C(NR™")-
n -C(NR')-;

p pasHo O unu 1;

R* Bbi6paH 13 H, -CN 1 C-Cankvna, KOTopbIi He 3aMeLLeH Unn 3ameLleH 1, 2
nnu 3 3aMecTUTens MK, BbiIBpaHHbIMK 13 ranorena, -OR'®, -NR™R™" 1 -CN;

unn R* coeanten ¢ R* ¢ o6pasoBaHneM, BMecTe C aToMaMu, K KOTOPbIM
OHM TMPUCOEAUHEHBbI, 5-B-YNEHHOW TreTepOUUKNUYECKON T[pynnbl, CcoaepKallen no
MEHbLUEN Mepe OAWH HAaCbILEHHbIN aTtoMm yrnepoaa B KomnbLUe, NPy 3TOM yKasaHHas
reTepouMKnuYeckas rpynna He 3amelleHa unu 3amelleHa 1 vmnm 2 3amectutensmu,
BbIGpaHHbIMM 13 HesameLleHHoro Cq-C,ankuna, ranorexa, -OR'®, -NR'°R"" u -CN;

R* BbiBpaH 13 H, -CN n C;-C;ankuna, KoTOpbIi He 3aMeLLeH UK 3ameLleH 1, 2
nnu 3 3aMecTUTensiMK, BoiBpaHHbIMK 13 ranorena, -OR'™®, -NR™R™" n -CN;

unn R* coeanten ¢ R* ¢ ob6pasoBaHnem, BMecTe ¢ aTomamu, K KOTOPbIM
OHW TMPUCOEAUHEHBbI, 5-6-YNEeHHOW TreTepOUUKNUYECKON T[pynnbl, COAepKallen no

MEHbLUEA Mepe OAMH HaCbILEHHbI aTom yrnepoga B KOnbLe, NMpy 3TOM yKasaHHas
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reTepoyMKnuyeckas rpynna He 3ameljeHa unu 3amewleHa 1 nmnm 2 3amecTutTensmu,
BbIGPaHHbIMM 13 HesameLleHHoro C-C,ankuna, ranorexa, -OR'®, -NR'R"" n -CN;

unn R* coeanrer ¢ R® ¢ obpasoBaHmemM, BMECTE C aTOMaMu, K KOTOPbIM
OHW MPUCOEAUHEHbI, 5-6-YNeHHOW TreTepoLMKNUYECKON Trpynnbl, COAEPXKallen no
MEHbLUEN MEpPEe OAWH HAaCbILEHHbIN aToM yrnepoaa B KOfbLe, NPy 3TOM yKasaHHas
reTepoUMKNUYEcKas rpynna He 3amelleHa unu 3amelleHa 1 mnm 2 3amecTUTensMu,
BbIGpaHHbLIMM 13 HesameLleHHoro Cq-C,ankuna, ranorexa, -OR'®, -NR'R"" u -CN;

R® BbiBpaH U3 H, -CN un C;-C;ankuna, KoTopbIi He 3aMeLLeH UK 3ameLleH 1, 2

nnu 3 3aMecTUTensMu, BolBpaHHbIMK 13 ranorena, -OR'™®, -NR™R™! n -CN;

unn R®* coeauten ¢ R* ¢ ob6pasoBaHnem, BMecTe C aToMaMu, K KOTOPbIM
OHM TMPUCOEAUHEHBbI, 5-6-YNEHHOW TreTepOoUUKNUYECKON T[pynnbl, COAEpXKallen no
MEHbLLUEN Mepe OAWH HAaCbILEHHbIN aTtoM yrnepoaa B KomnbLUe, NPy 3TOM yKasaHHas
reTepouMKnuyeckas rpynna He 3amelleHa unu 3amelleHa 1 vnm 2 3amecTutensmu,
BbIGpaHHbIMM 13 HesamelleHHoro Cq-Cankuna, ranorexa, -OR'®, -NR'R"" u -CN;

unn R® coegmHen ¢ R™, ecnn oH npucyTcTByeT, ¢ oBpasoBaHMeM,
BMECTe C atoMaMu, K KOTOPbIM OHW MPUCOEAMHEHbI, 5-6-UnNeHHON reTepoLUKINYECKON
rpynnbl, Cogepxawen no MeHbLUeEN MepPe OAMH HACLIWEHHbIA aTOM yriepoga B Konbue,
npy 3TOM yKasaHHasi reTepouuknmyeckas rpyrnna He 3amelleHa munu sameweHa 1 unm 2
3amecTutensmMmmn, BbiOpaHHbIMM U3 HesameleHHoro Cs-C.ankuna, ranorexa, -OR™ -
NR"R" n -CN;

R ecrnu oH npucytcTeyert, BbiBpaH 3 H, -CN u Ci-Csankvna, KOTOpbIii He
3aMelleH unu sameLleH 1, 2 unu 3 3samecTUTensMu, BoiBpaHHbIMM 13 ranorexa, -OR', -
NR'R" n -CN;

unn R™ coeauten ¢ R* ¢ oB6pasoBaHnem, BMecTe ¢ aTomMamu, K KOTOPbIM
OHW TMPUCOEAUHEHBbI, 5-6-YNEeHHOW TreTepOLUUKNUYECKON T[pynnbl, CcoAepKallen no
MEHbLLUEN Mepe OAWH HAaCbILEHHbIN aTtom yrnepoaa B KomnbLUe, NPy 3TOM YyKasaHHas
reTepouMKNuYeckas rpynna He 3amelleHa unu 3amelleHa 1 vnm 2 3amecTutensamu,
BbIGPaHHbIMM 13 HesameLleHHoro Cq-Cankuna, ranorexa, -OR'®, -NR'R"" u -CN;
kaxabim R'%, R", R'?, R™ n R nesaBucumo npeacrasnset coboit H unu metun;
kaxabin R'® HeszaBucuMO npepcTaBnsieT coboit 3amelleHHbli Cq-Chankun unu
HesameLleHHbIi C,-C,ankvn, npu atom, ecrm R'® npeactasnser coboil 3ameLLeHHyto
ankUnbHYK rpynny, TO ankunbHas rpynna 3ameweHa 1, 2 unu 3 3amecTutensmu,

He3aBMCUMO BbIBpaHHbIMM 13 ranorena, CN, OR™ u -NR°R".
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AkTuBHOCTS B oTHOo1eHHH KPC(+) saTepobakteputi (n = 164)
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OXA-23 A. baumannii ACC00445
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