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CHUHTE3 U IPOTUBOMUKPOBHASA AKTUBHOCTH AMHU/10B
N’-APAJI-0-(8-OKCO-7,8-AIMTUAPO[1,2,4| TPUA30JI0[4,3-a] IAPA3UH-
3-NHAJTKNJIKAPBOHOBBIX KUCJIOT

Kyaukosckas K.1O., Kypaseas U.A.

Hayuonanvnoui papmayesmuueckuti ynusepcumem,
Kageopa moKcUuKono2uueckol xumuu, 2. Xapbkos

Kntouesvre cnosa: [l1,2,4]mpuazonof4,3-ajnupazun-8-onvi, npomusomukpobHas axmueHOCMb,
npomueozpu@coeaﬂ AKMUBHOCNb.

Pe3wome: kak 00uH U3 6APUAHMO8 YCUNEHU AHMUOAKMEPUANTbHO2O OeUCmeUus HaAMU
ocywecmeniena — peakyus — aMuOUpPOBaHUs. N-apun-w-(8-oxco-1,8-0ueudpo[1,2,4] mpuasono[4,3-
a] nupaszurn-3-un)ankuikapOoOHO8bIX KUCIOM anKui/apui/eemepuiamunamu. B pezyiomame nposedernozo
MquO6uOJlOZuLl€CK020 CKpUHUHeA  BbIABJIEHO, umo e6ce CuHmesupoedadrHbvle amuowvl nposesom
npOmu@OMqu05HyI0 u npomueoepu6x06yi0 AKmMueHocmnbv K cmaHOapmem mecm-utmammam
MUKPOOPSAHU3MOB.

Resume: as an option of the gain of antibacterial action we performed the reaction of amidation
of N’-aryl-w-(8-oxo-7,8-dihydro[1,2,4]triazolo[4,3-a] pyrazin-3-yl)alkylcarboxylic acids with alkyl/aryl/
heterylamines. As a result of microbiological screening discovered that all synthesized amides exhibit
antimicrobial and antifungal activity to the standard test strains of microorganisms.

AKTyanbHOCTh. Pa3paboTka JI€KapCTBEHHBIX INPEMAPAaTOB HAa OCHOBE HOBBIX
XUMHUYECKUX CyOCTaHIMI — aKkTyajabHas 3a7a4ya MEAUIMHCKON XuMuu. [lepCrieKTUBHBIM,
Ha Hall B3TJISJ, SIBJSIETCS MOMCK MOTEHIMANIBHBIX (DapMalleBTUUECKUX areHTOB Cpenu
npou3BoaHbIX [1,2,4]Tpuazono[4,3-a|nupa3una.

W3 nmuTepaTypHBIX JaHHBIX W3BECTHO, 4YTO MpousBojaHbie [1,2,4]Tpuasono[4,3-al-
MYpa3uHa TMPOSBISIOT IIMPOKUN CIEKTp Ouojormyeckoro nedctBus. Hamie BHUMaHue
MPUBJICKIN paboThl, TJe H3ydajach NPOTUBOMUKPOOHAS AaKTUBHOCTh HEKOTOPBIX
COCIMHEHUN TaHHOTO psaa [ 1] 1 uX mpoTUBOrpuOKOBOE HAercTBHe [2].

Heanb: pa3paboTaTh METOAUKH IICJICHANIPABICHHOIO CHUHTE3a OHOJIOTHYECKU
aKTUBHBIX COCTUHEHHIA B pamy MIPOU3BOTHBIX N’-apun-w-(8-okco-7,8-
auruapol[1,2,4]rpuazoino[4,3-a]nupaszuH-3-mi1)aaKuiaIKapOOHOBBIX KHUCJIOT c
MOCTEAYIOIIUM HM3YYeHUEM MPOTUBOMUKPOOHOM Y MPOTUBOTPUOKOBOM aKTUBHOCTH
MOJYYEHHBIX COEIUHECHUN.

3agaum: 1. Paspaborats nomxonsl u nposectd cuHTe3 N’-apun-o-(8-okco-7,8-
nurunpo| 1,2,4 rpuazono[4,3-a|nupasun-3-un)akuikapooHoBeIX kuciot; 2. IIpoBectu
pEaKkuul0 aMHIMPOBAHUS CUHTE3UPOBAHHBIX coeAuHeHul; 3. JlokazaTb CTPYKTypy
MOJIyYeHHBIX BemiecTB; 4. lMccnemoBarb NPOTUBOMUKPOOHYIO M MPOTHBOTPUOKOBYIO
akTUBHOCTh aMuaoB N-apui-w-(8-okco-7,8-aurumpo[1,2,4]rpuaszono[4,3-a nupazun-3-
WJT)AJTKIIIKAPOOHOBBIX KHUCIIOT.

MaTepI/IaJ'[BI U METOAbI. B XO0JA€ CUHTC3a HOBBIX IMEPCICKTUBHBIX OMOJIOIMYECKH aKTHUBHBIX

COCTMHEHHH — TPOou3BOAHBIX [1,2,4]Tprazono[4,3-a|nupa3uHa, KOTOPBIE SIBISIFOTCS 00bEKTaMHU
WCCIIeTOBAHM, HAMU UCTIOJB30BAIMCH OOIICITPUHSATHIE METOIBI OPTAHUYECKOTO CHHTE3A.

Marepwuaisl HAy9HO-TIPAKTHIECKOH KOH(PEPEHITNH CTYICHTOB W MOJIOBIX YUCHBIX Ctpanuna 879



MHHoOBauuu B MeuliiHe U papmanuu 2015

Obwas memoouxa cunmesa N'-apun-w-(8-oxco-7,8-oucuopo[1,2,4]mpuasonof4,3-
a/nupasun-3-un)nponanosoiiloymanosou  kuciom  2{1-4}. PactBop 0.05 wmMmoIB
cootsercTBytomero Ni-apun/6ensun-3-runpasunonupasun-2(1H)-ona 1{1-4} u 0.2 mmouns
SHTAPHOTO, [JIYyTapOBOIO0 WM alKWITIyTapoBoro anrugapuaa B 100 mu 6e3BOgHOTO
nuMmeTuiadopMaMuia KUIATAT B TedeHue 12 4. [locnme oxmakaeHusi pacTBOp pa30aBsitOT
100 M Bogsl. Ha cnenmyrommii geHb, 0cagok, KOTOpBI o0pa3oBaiics, OTQUIBTPOBIBAIOT,
poMBIBAOT /1Ba pa3a 30 mut anerona u cymat npu 100°C B reuenue 20 u.

Obwas  memoouxka  cunmeza  amuooé  N'-apun-w-(8-oxco-7,8-0ucuopo-
[1,2,4]mpuaszonof4,3-a]nupazun-3-un)arkuikapoonoswvix xuciom 3{1-20}. CycneHsuro
0.005 mmons cootsercTByromer N’-apui-3-(8-oxco-7,8-murumpo-[1,2,4]tpuasomno[4,3-
aJnupasun-3-mi)ankuikapooHoBoit kucinoTel 2{1-4} B 3 M1 0€3BOAHOIO JAMOKCAaHA,
HarpeBaloT npu nepeMmemmuBanuu 10 90°C u mo kamaMm npo6aBisioT 0.0055 mMMoib
N,N-kap6onmimunmunazona (K1) B 1 ma 6e3BogHoro muokcana. [lomydeHHYIO cMech
KUMATAT TpU  TepeMemuBaHu B TedeHue | 41 wu  pobasmstor 0.005 wmmonb
COOTBETCTBYIOIIETO aMuHa. PeakiMoHHyI0 cMmech HarpeBaroT npu temmeparype 90°C B
teueHue 12 4. [locne oxaxaeHusi cMech pa30aBisiiOT BOJOM U OCTABIIAIOT HA 2 CYTOK st
oOpa3oBaHMsI  OCajgka, KOTOPbIA  OTQWIBTPOBBIBAIOT, IPOMBIBAIOT  BOAOW U
kPuc.tammsytor u3 cmecu aumerwipopmamuaa (IMDA) u npomanona-2.

Memoouka onpedenenusi npOMUEOMUKPOOHOU U NPOMUBOSPUOKOBOU AKMUBHOCMU
CUHME3UPOBAHHBIX coeOuHeHull. I'0TOBIT pacTBOp uccienyeMbix coenuHeHuit B JIMDA B
KoHUeHTpauuu 1 mr/mu. IlutatensHyro cpeny pa3iauBaroT 1o 2 mil B 10 cTepuibHBIX
npoOupok. Jlamee B mMepByr0 U3 MPOOMPOK KAXKIOTO psija BHOCAT MO 2 MJI pacTBOpa
HCCIIEAYEMOTO COEAMHEHMS, TIIATEIBHO NEPEMEIINBAIOT U 2 MII IEPEHOCHT B CIEAYIOLIYIO
npobupky. Ilponecc coBepiiaroT B CTEPUIIBHBIX YCIOBUSIX C MOJIHBIM PsiioM npoOupok. 13
nocyeHel MPoOUPKH 2 MIT KUAKOCTH BBUIMBAIOT. B KaXXa0oM psmy oHy IPOOUPKY C 2 MII
MUTATEIbHOM Cpeabl  OCTABIAIOT KaK KOHTPOJb. Takum o0Opa3oM  MOIy4aroT
MOCJEAOBATEIbHbIE PA3BEICHUS AHAJIM3UPYEMbIX BEIIECTB B JKUIAKOW cCpelae B
koHueHtpausax ot 400 mo 0.02 mxr/mu. [lamee B mpoOMpPKH BHOCAT TECT-KYJIbTYpPHI B
xomuuectse 2-10° kineTok B 1 M1 M mpo6upku MHKYOMpPyroT 18-24 4 mpu TeMmeparype
37°C. Mukpobnas Harpyska mis Candida albicans cocrasnser 5-10° knerox B 1 M,
MpOOUpPKHU ¢ JaHHOU KyJIbTypoill MHKYOUpyIoT 48 u npu temmnepatype 30°C.

PesyabTarel U ux odcy:xaenne. Cunres N’-apun-o-(8-okco-7,8-muruapo[l,2,4]-
TpHuazono[4,3-ajnupazuH-3-1)aTKIIKapOOHOBBIX KHUCJIOT MIPOBOJIWIIA MyTEM
B3aumopeiicteus N-3amemennoro 3-ruppasunonupasun-2-oma 1{1-4} ¢ sHTapHBIM,
TJIyTapOBBIM M AKWJI3aMEIICHHBIMU TIyTApPOBBIMU aHTUIPHUAAMH B COOTHOIICHUH 1:4 B
cpene 6e3BogHoro [[M®DA.

Cucremaruuecknii pan  amugoB  N’-apmin-o-(8-okxco-7,8-muruapo[1,2,4]rpuaso-
n0[4,3-a]nupasun-3-un)ankuakapoonoseix  kucior  3{1-20}  cuHTE3WpoBaH ¢
ucnonb3zoBanueM KJIU kak aktuBaTopa KapOOKCHIBHOM TPYIIIHI 110 U3BECTHON METONKE
[3] (Puc. 1, Ta6mumal). Crpyktypy mnonydeHHbix amumoB 3{1-20} mokasbiBain
5JIEMEHTHBIM aHanu3oM U *H SIMP-creKTpocKonueii.
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N3yuenue MPOTUBOMUKPOOHOM u POTUBOrPUOKOBOM aKTUBHOCTHU
CUHTE3UPOBAHHBIX COCIUWHEHUN MPOBOAWIM Ha 0a3e J1abopaTopuu MPOTUBOMHUKPOOHBIX
cpenctB ['ocynapcTBeHHOro yupexxaeHuss « ITHCTUTYT MUKPOOHOJIOTUA U UMMYHOJOTUU
uM. .M.MeunukoBa» HaumoHalibHOW akageMHu MEOULIMHCKAX HAyK YKpauHbl. bbUIO
uccaenoBano 20 COCIWHEHUN TO MIMPOKOMY CIIEKTPY MATOTEHHBIX MHUKPOOPTaHU3MOB.
Kak mpenapatsl cpaBHeHHs ObLTM BbIOpaHbl munemuaoBas kuciora (Ilammn, «Lek»
Pharmaceutical Company d.d., CiioBeH#us) — coBpeMeHHOE MPOTUBOMHKPOOHOE CPECTBO
Kimacca  (GTOpXWHONOHOB, HamumukcoBas kuciota (Hesurpamon, «CHINOINy,
Pharmaceutical and Chemical Works Co.Ltd., Benrpusi) — npon3BogHOe HaIUAUKCOBOMN
kucnotel u  ¢aykonazon (dmaykonazon, OO0 @K «3gopoBbe», VYkpanHa) -—
npoTUBOrpuOKOBOe cpencTBo. [lepecyeT MUHHUMANBHOM OaKTepULIUIHOMN/ (QYHTUIIMIHON
(MBK/M®,K) u MHUHHMAaJIbHON OaKTeprocaTHYeCKON/ (hyHTUCTaTUUECKOM
(MBK/M®,K) koHIIeHTpaIiuy IPOBEIEH 0 COICPIKAHUIO JCHCTBYIONICH CyOCTaHITUY.

“J@\ik(g‘w %;71 m@\i%\/\ N\;ﬁi& SN OH*‘\

——
INED

1414} \<\ A "
2(1-4) p=o J=o

HO \
- \:x,’f\_') _
A=CH;: (CH,),; CH(CH;)CH;; C(CH,),CH;; \F
R1=34-diMe; 3.5diMe; 4-OME; 4-OEt 4-ClL; 3-F; 4-F; 3 44iF; R). B3
R2 =H; 4-piperazinePh; NS
R3 =iBu; 4-MePh; 4-OMeBn; 2-thienyiCH,; 4-piperazinePh.

341-20) 1

Puc. 1 — Cxema cunte3a amujos 3 {1-20}

Marepwuaisl HAy9HO-TIPAKTHIECKOH KOH(PEPEHITNH CTYICHTOB W MOJIOBIX YUCHBIX Ctpanuna 881



MHHoOBauuu B MeuliiHe U papmanuu 2015

Tabnuyal. Avmnpsr N'-apun-o-(8-okco-7,8-murunpo[1,2,4]rpuasono[4,3-a]mupa3un-3-
WIT)JIKHIIKapOOHOBBIX KHCIIOT

Coeannenne A R1 R2 R3
3{1} CH2 3,4-diMe H i-Bu
3{2} CH2 3,4-diMe H 4-OMeBn
3{3} CH: 3,4-diMe H 2-thienylCH>
3{4} CH2 3,5-diMe 4-piperazinePh 4-piperazinePh
3{5} CH: 4-OMe H 4-MePh
3{6} CH; 3-F H 4-OMeBn
3{7} (CH2)2 3,4-diMe H i-Bu
3{8} (CH2)2 3,5-diMe 4-piperazinePh 4-piperazinePh
3{9} (CH2)2 4-OEt H 2-thienylCH>
3{10} (CH2)2 4-Cl H 4-MePh
3{11} (CH2)2 4-F H i-Bu
3{12} (CH2)2 3,4-diF H i-Bu
3{13} CH(CHs)CH; 4-OFEt H 4-MePh
3{14} CH(CH3)CH: 4-OEt H 4-OMeBn
3{15} CH(CHs)CH; 4-OFEt H 2-thienylCH>
3{16} CH(CHs)CH; 3-F H i-Bu
3{17} CH(CH3)CH: 3-F H 4-OMeBn
3{18} CH(CH3)CH: 3-F 4-piperazinePh 4-piperazinePh
3{19} C(CHs)2CH2 3-F H 4-OMeBn
3{20} C(CHs)2CH2 3-F H 2-thienylCH>

Bce Tectmpyembie BemiecTBa B JKCHEPUMEHTE TOKA3aJld MPOTHBOMHKPOOHYIO W
MIPOTUBOTPUOKOBYIO aKTMBHOCTh K CTaHAAPTHBIM TECT-IITaMMaM MHUKPOOPTaHW3MOB B
npeaenax KoHneaTpanuii Mb,K (M®,K) — 12.5-25.0 mxr/mn, Mb,K (M®,K) — 25.0-50.0
Mmkr/mia (Tabmuna2, 3).

Tabauya?. IlpotumukpoOHoe neiictBrue aMu10B 3{1-20} 1o OTHOIIEHHIO K CTaHIAPTHBIM TECT-IITAMMAaM
S.aureus, E.coli, P.aeruginosa

Staphylococcus aureus Escherichia coli Pseudomonas aeruginosa
Coenunenne ATCC 25923 ATCC 25922 ATCC 27853
MB..K MB.K MB.K MB.K MB«K MB.K
Pipemidic 6.25 12.5 25.0 50.0 12.5 50.0
acid
Na;'c?éx'c 50.0 100.0 50.0 100.0 50.0 100.0
3{1} 12.5 50.0 25.0 50.0 25.0 50.0
3{2} 50.0 200.0 25.0 100.0 50.0 100.0
3{3} 12.5 50.0 25.0 100.0 25.0 100.0
3{4} 12.5 50.0 25.0 50.0 50.0 100.0
3{5} 25.0 100.0 50.0 200.0 50.0 100.0
3{6} 25.0 50.0 12.5 25.0 25.0 100.0
3{7} 25.0 50.0 25.0 50.0 25.0 50.0
3{8} 25.0 50.0 25.0 100.0 50.0 100.0
3{9} 12.5 50.0 50.0 100.0 25.0 50.0
Marepwuaisl HAy9HO-TIPAKTHIECKOH KOH(PEPEHITNH CTYICHTOB W MOJIOBIX YUCHBIX Ctpanuna 882
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3{10} 25.0 25.0 25.0 50.0 25.0 50.0
3{11} 12.5 25.0 125 50.0 25.0 50.0
3{12} 125 25.0 25.0 50.0 25.0 50.0
3{13} 25.0 50.0 50.0 200.0 50.0 100.0
3{14} 25.0 50.0 25.0 50.0 25.0 50.0
3{15} 25.0 50.0 50.0 100.0 25.0 50.0
3{16} 12,5 50.0 25.0 50.0 25.0 50.0
3{17} 25.0 50.0 50.0 100.0 25.0 50.0
3{18} 12.5 25.0 25.0 50.0 25.0 50.0
3{19} 25.0 50.0 25.0 50.0 50.0 100.0
3{20} 125 50.0 25.0 50.0 25.0 50.0

Tabnuya 3. llporumukpobHOoe neiictBue amMmu0B 3{1-20} M0 OTHOIIEHHIO K CTAaHAAPTHBIM TECT-
mrrammam Pr.vulgaris, B.anthracoides, C.albicans

Proteus vulgaris Bacillus anthracoides Candida albicans
Coenunenue ATCC 4636 ATCC 1312 ATCC 885-653
Mb.K MB.K MbB.K MB, K MoK M® K
P'paeé‘i”éd'c 125 25.0 12.5 50.0 125 25.0
Nalidixic acid 6.25
Fluconazolum 50.0
3{1} 125 50.0 25.0 50.0 25.0 50.0
3{2} 50.0 100.0 25.0 50.0 50.0 100.0
3{3} 25.0 50.0 50.0 100.0 50.0 100.0
3{4} 25.0 50.0 50.0 100.0 25.0 100.0
3{5} 25.0 50.0 100.0 200.0 25.0 100.0
3{6} 50.0 100.0 25.0 50.0 25.0 50.0
3{7} 25.0 50.0 12.5 25.0 25.0 50.0
3{8} 25.0 50.0 25.0 100.0 25.0 50.0
3{9} 25.0 100.0 25.0 50.0 25.0 100.0
3{10} 25.0 50.0 125 50.0 25.0 50.0
3{11} 25.0 50.0 125 25.0 12.5 25.0
3{12} 25.0 50.0 12.5 50.0 25.0 50.0
3{13} 25.0 50.0 50.0 100.0 25.0 100.0
3{14} 25.0 50.0 25.0 50.0 50.0 100.0
3{15} 25.0 50.0 25.0 50.0 25.0 100.0
3{16} 25.0 50.0 25.0 50.0 12.5 25.0
3{17} 25.0 50.0 50.0 100.0 12.5 50.0
3{18} 25.0 100.0 125 50.0 25.0 50.0
3{19} 25.0 50.0 25.0 100.0 25.0 100.0
3{20} 25.0 50.0 25.0 50.0 25.0 50.0

HaubGonpmmii uaTepec npexactsiser coeaunenne 3{11} — 4-[(7-dbropdenmn)-8-
okco-7,8-auruapo-[1,2,4]tpuasono[4,3-a]nupasun-3-wmi]-N-u300yTradyTaHaMu —
KOTOPBIM MOKa3ajd HaWIyYllhe pe3yJbTaThl MPOTUBOMUKPOOHOW M MPOTUBOIPUOKOBOM
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aKTUBHOCTU CPEAM CHUHTE3UPOBAHHBIX aMHUAOB, U MOXKET OBbITh PEKOMEHJOBAH JJIs
JIOTIOJTHUTENBHBIX (hapMaKOJIOTHYECKUX UCCIICIOBAaHUM.

BoiBoabl. 1. PaspaGoransl mpenapatuBHbE METOAUKH mojiydenus N7-apui-o-(8-
okco-7,8-nuriapo[l1,2,4]rpuazono[4,3-a]nupasun-3-uin)adKkuiIKapOOHOBBIX ~ KHCIOT U
aMUJI0B Ha UX OCHOBE; 2. CHHTE3MpOBaHbI M HACHTU(DHUITPOBaHb 20 aMUIOB, METOIaMHU
sneMeHTHOro aHammza u H SIMP-cnekTpockonmuu aoKa3aHa uX CTpykTypa; 2. Ilo
pe3ynbTaTaM MUKPOOHOJIOTHIECKOTO CKPUHUHTA JJIS JaTbHEHIIeH pa3paboTKu 0TOOpaH 4-
[(7-dbTopdennn)-8-okco-7,8-muruapo-[1,2,4rpuazoio[4,3-a]mupasun-3-mi|-N-n300y -
OyTaHaMm/I.
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