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CwuHTe3 retepunonoxigHux 2,5-ausamiwieHunx 1,3,4-okcagiasonis

Ha cyyacHomy eTani po3BUTKY OpraHiqHOi XiMii BiHOMO 6araTto OCHOBHUX CUMHTETUYHMX NIOXOAIB A0 CUHTE3Y MO-
xigHux 1,3,4-okcafia3oniB 3 LWMPOKMM CNEKTPOM OionoriyHOi akTMBHOCTI. [eTepoLMKIIiYHI CUCTEMMU, LLO MICTATb
1,3,4-okcapjia3onbHe SApo, MaoTb HGaraTy CUHTETUYHY ICTOPIIO | XapaKTePU3YTLCA HAsIBHICTHO LLIMPOKOrO Habopy Me-
TOAIB CUHTE3y. B OrnsgoBin cTaTtTi BnepLue CUCTEMATU30BaHi Ta y3ararbHeHi NnitepatypHi gkepena, siki CToCytTbCs
ximii rerepunonoxigHux 2,5-ausamiwenmx 1,3,4-okcagia3onis sk BaXKMMBKX CUHTETUYHUX CcybCTpaTiB Ta nonepeaHukia
NS KOHCTPYIOBaHHS Bi0NoriYHO akTUBHUX PeHOBUH. PO3rMsHYTi OCHOBHI NiAXOAM OO0 CUHTE3Y OaHOrOo psidy Cromnyk, siki
MoNsiratoThb Y BHYTPILLHLOMOSEKYAPHI Aerigpatauii 1,2-giaumnriopasuHie, B3aemogii rigpasunais rerepunkapboHOBMX
KMCNOT 3 kapboHinanxnopuaom, optoetepamu, kapboHy (IV) cynbdigom Ta dhopmyBaHHSIM OKCaia3onbHOro siapa Ha
©6asi chyHKLiOHaNbHVX auunTioceMikapbasvais Ta rigpa3oHiB. Baromi akUeHTM 30cepemkeHi Ha peakLii umknoaerigparadii
N,N’-giaumnrigpasnais 3 BUKOPUCTaHHAM AerigpaTyroumX areHTiB, sika € MOTY>KHUM iHCTPYMEHTOM KOHCTPYHOBAHHS 1X
CMHTETMYHO Ta GionoriyHo npmeabnmemx noxigHux. [eTtansHo npoaHanisoBaHi METOAN OAEPXKaHHS NOXIOHUX aKPUOOHY,
o micTtaTb 1,3,4-okcaaiazonbHui doparMeHT, OKpecreHi ix npenapaTtyBHiI Mexi Ta PO3KPUTO BionoriyHuin noTeHLjarn.
[opeyHo Big3HaunTK, WO npouecu retepundyHkuioHanisauii € HoBuMmn B ximii 1,3,4-okcagiasonis i Aa0Tb 3Mory
OTpUMyBaTK HOBI GionepcneKTUBHI ribpuaHi CTPYKTypuW. AHani3 4aHuX NitepaTypu nokasye, Lo noxigHi 2,5-ausamite-
Hux 1,3,4-okcafia3onis po3rnsaaalTbes Sk NEPCNEKTUBHI PEHOBUHN 3 aHTUMBaKTepiansHO, YHrILMAHOW, NPOTK-
3ananbHoLo, TiNorMikeMiYHO, NPOTMMAanNAPIHOK akTUBHICTIO. MNMoLwyK GioNoriYyHO akKTUBHWX PEYOBWH Yy AaHOMY
psidy Cronyk € JOUINbHUM, Ma€ NPaKTUYHY | TEOPETUYHY 3HAYMMICTb.

Knroyoei cnoea: cuHTtes; 2,5-an3amiwleHi 1,3,4-okcapiasonu; 6ionoriyHa akTUBHICTb

Y. V. Karpenko, L. O. Omelyanchik

Synthesis of heteryl derivatives of 2,5-disubstituted 1,3,4-okasadiazole

At the present stage of development of organic chemistry there are a lot of basic synthetic approaches to
synthesis of 1,3,4-oksadiazole derivatives with a wide spectrum of biological activity. The heterocyclic systems
which contain 1,3,4-oksadiazole nucleus have a rich synthetic history and they are characterized by a wide
range of methods of synthesis. In the review for the first time have been systematized and summarized litera-
ture sources for the chemistry of heteryl derivatives of 2,5-disubstituted 1,3,4-oxadiazole as important synthetic
substrates and precursors for the design of biologically active substances. There have been considered the main
approaches to synthesis of this series of compounds, which consist in the intramolecular dehydration of 1,2-dia-
cylhydrazine, in the interaction of hydrazides of heterylcarbonic acids with carbonyl dichloride, orthoethers, car-
bon (V) sulfide and in the formation of an oxadiazole nucleus based on functional acylthiosemicarbazide and
hydrazone. A significant emphasis is concentrated on the cyclodehydration reaction of N,N’-diacylhydrazide using
dehydrating agents, which are a powerful tool for constructing their synthetically and biologically attractive deriva-
tives. There have been analyzed in detail the methods for the preparation of acridone derivatives which contain
the 1,3,4-oxadiazole fragment, have been delineated their preparative boundaries and has been revealed the
biological potential. It is important to note that the processes of heteryl functionalization are new in the chemistry
of 1,3,4-oxadiazole and they allow us to obtain new bioperspective hybrid structures. Analysis of literature data
shows that the derivatives of 2,5-disubstituted 1,3,4-oxadiazole are considered as promising substances with
antibacterial, fungicidal, anti-inflammatory, hypoglycemic, antimalarial activity. The search for biologically active
substances in this series of compounds is expedient and has practical and theoretical significance.

Key words: synthesis; 2,5-disubstituted 1,3,4-oksadiazole; biological activity

10. B. KapneHko, J1. A. OMenbAH4YMK

CuHTe3 reTepunnpousBoaHbIx 2,5-an3ameLleHHbIx 1,3,4-okcaguasonos

Ha coBpeMeHHOM 3Tarne pa3BUTHsi OpraHUYECKON XUMUM U3BECTHO MHOMO OCHOBHbIX CUHTETUYECKMX NOAXOA0B K CUH-
Tesy nponsBoaHbIX 1,3,4-0KCaanasonos C LMPOKNM CNIEKTPOM OMONOrMyecKkon akTMBHOCTU. [eTepoLmknmyeckne
cucTeMmsl, cogepxawume 1,3,4-okcagmnasonbHoe s4po, MMEelT BoraTylo CUHTETUYECKYHO UCTOPUIO U XapaKTepu-
3YIOTCA HaANM4MeM LUMPOKOro Habopa MeToaoB cuHTe3a. B 0630pHOM cTaThe BnepBble CUCTEMATU3NPOBAHbI U
0600LLeHbI NUTEPATYPHbIE NCTOYHMKM, KacaloLMecst XMMUU reTepUnnpon3BoaHbIxX 2,5-au3amelteHHbix 1,3,4-0k-
CafiMa3ornoB Kak BaXHbIX CUHTETUYECKUX CyOCTPaToB M NpefLleCcTBEHHNKOB ANA KOHCTpyMpoBaHus 6uonoru-
YeCKU aKTUBHbIX BeLLeCcTB. PacCMOTpeHbl OCHOBHbIE MOAXOAbI K CUHTE3y AaHHOro psifa COeAMHEHUI, KOTopble
3aKMYaTCs BO BHYTPUMOSEKYNSIPHOW Aermapatauun 1,2-anauunruapasuHos, B3avMOLENCTBUN rMapa3uaos
reTepunkapboHOBBIX KACMOT C KapbOHUMANXNOPUAOM, opToacdhmpamu, kapboH (IV) cynedmnaom n dopmmupoBa-
HMEM OKCaZuMa3onbHoro siapa Ha 6ase pyHKUMOHaNbHbBIX aumMnTuoceMrkapbasvaoB 1 ruapasoHoB. Becomble
aKUeHTbl cocpeafoTodeHbl Ha peakuun unknogerngpataumm N,N’-gnauunrngpasngos ¢ MCNOMNb30BaHMEM Ae-
rmapaTupyrLLMX areHToB, KOTOpbIe SBNATCA MOLHBIM UHCTPYMEHTOM KOHCTPYMPOBaAHUSA UX CUHTETUYECKU
1 Gronormyeckn npuenekaTenbHbIX NPOM3BOAHbIX. [1oapo6GHO NpoaHanuaMpoBaHbl METOAbI NMOMyYeHUs: NPOU3-
BOAHBIX akpuaoHa, cogepxatumx 1,3,4-okcagnasonbHbli oparMeHT, O4epyeHbl NX NpenapaTuBHbIe rpaHnLbl 1
packpbIT G1MONOrMyecknin NoTeHUMan. YMecTHo OTMETUTb, YTO NPOLIECChl reTepundyHKLMoHanM3aLwumm sensTcs
HOBbIMU B XMuK 1,3,4-0KCaAnMasonos 1 MNO3BOMSAT NonyYaTb HOBble BronepcnekTUBHbIE TMOPUAHBIE CTPYKTY-
pbl. AHanM3 gaHHbIX NUTEpaTypbl MOKa3bIBAET, YTO NPON3BOAHbIE 2,5-an3ameLleHHbix 1,3,4-0Kkcaamasonos pac-
CMaTpuMBaIOTCS Kak NepcnekT1BHbIE BelLleCcTBa C aHTnbakTepmanbHON, OYyHMMUMAHOW, MPOTUBOBOCMANUTENBHON,
rMMNOrMMKEMNYECKON, NPOTUBOMANSPUAHOWM akTUBHOCTBIO. Monck Gronormyeckn akTMBHbIX BELLECTB B AaHHOM
psiny COeAMHEHWI LienecoobpaseH 1 UMEET NPaKTUYECKYH Y TEOPETUYECKYH 3HAYUMOCTb.

Knroyeenie crioea: cuHtes; 2,5-am3amMelleHHble 1,3,4-okcaamasornsl; 6uonormyeckas akTMBHOCTb
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OfHi€l0 3 BRXKJIMBUX MPO6JIEM MeUYHOI Ta Op-
ra”iyHoI XiMil € CTBOpEHHA HOBUX BUCOKOAKTUBHHUX
i 6e3MeyHUX JIiKapChKUX Cy6cTaHLii. OGrpyHTYBaH-
HA NOLIYKY 3yMOBJIIOETBCA TaK0K HasABHICTIO B Jlefl-
KHX BUIIaIKaX B iCHYyIOUHUX [penapaTax HebaKaHUX
N0GIYHUX ePEKTIB Ta HAOYTTAM PE3UCTEHTHOCTI MiKpO-
opraHismiB. [lJis cTBOpeHHsI 6i0aKTUBHUX MOJIEKYJI
3aCTOCOBYIOThCS He JILIEe PeYOBUHU IPUPOJHOTO I10-
XO/’)KeHHS], a ¥ HOBi CHHTe30BaHi pe40BUHMU Ta XiMiy-
Ha Mojudikallisi BxKe iCHYI0UMX aKTUBHUX CIOJYK.

Ha cy4acHoMy eTarmi po3BUTKY OpraHidHoOi XiMii
BiZJloMO 6araTo OCHOBHUX CUHTEeTUYHUX HiAX0AiB 10
CUHTe3y NoxiIHUX 1,3,4-0Kca/[ia301iB 3 LIMPOKUM CIIEKT-
poM GiostoriuHoi Aii. lle oryisiz € nmepior crpo6oro
3a OCTAaHHI JAeCATUIITTA y3araJbHeHHd JiTepaTyp-
HUX JPKepeJ 32 CHHTETUYHOr 0 Ta 6i0/10riyHOro no-
TeHI[ia/ly reTepUJIoNoXiJHUX 2,5-3aMimenux 1,3,4-
OKcaJlia30J1iB.

1,3,4-Okcafiia3oJ1 € reTepOLMKJIIYHOI CII0JIYKOIO,
110 MicTuThb aToM OKcureHy i Ba atoMu HiTporeny B
I'ITU4JIEHHOMY Kisblli. [eTepoUK/I OTPUMYIOTh 3
dypaHy ULISAXOM 3aMillleHHS IBOX METHHOBUX I'PYII
(=CH) Ha aBa aTomu HiTporeny Tumy nipuauny (-N=).
Icaye Tpu BijoMux isomepu: 1,2,4-okcagiasos, 1,2,3-
okcaaiasou i 1,2,5-okcaaiazou. [pote, 1,3,4-okcaaia-
3011 1,2,4-okcaziazon 6isbll BioMi i IMPOKO BUB-
YalTbCA AOCAIJHUKAMU Yepe3 CBOI BaXKJIUBI XiMiy-
Hi i 6iostoriyHi Bactusocri [1, 2].

Cepepn reTepolUKJiYHUX cnionyk 1,3,4-okcafia-
30J1 CTaB BaXKJIMBUM KapKacoM /1Jis pO3PO6KH HOBHUX
JIiKapCcbKHUX 3ac06iB. CroJiyKy, 110 MicTaThb 1,3,4-0kca-
Jlia3oJibHe PO, MAalOTh IIUPOKUH CIEKTp Hios0riv-
HOI aKTUBHOCTI, BKJIIOUAl0YU aHTUOaKTepianbHy [3],
byurinuany [4], npoTtusananbHy [5], aHecTe3y4y
[6], anTHUBipycHy [7], npoTupakoBy [8], aHTuUTiNED-
TeH3UBHY [9], npotucynomuy [10] Ta rinorsnikemiy-
Hy aKTUBHICTb [11]. ¥ psaay noxifiHUX, 110 MiCTATb
1,3,4-0Kcazia30J1, TAKOX BiIOMI CITIOJIYKH 3 MOTYXK-
HUM apCceHaIoM ceJIeKTUBHOI 6iosioriyHoi aii. 3okpe-
Ma, Ha TelepilHil Yyac BUKOPUCTOBYIOTHCA B KJIiHIY-
Hill MeMIMHI: aHTUpPeTPOBipycHUM areHT - Ralteg-
ravir [12], npoTupakoBui areHT - Zibotentan [13],
TpaHKBini3yrounil npenapat - Fenadiazole [14], inri-
6iTop 5-ninokcurenasu - MK-0633 [15], anTurinep-
TeH3UBHUM 3aci6 - Nesapidil [16], aHTUbGioTHK -
ABT-751-oxadiazole i Furamizole [17]. 3HauHa Kiib-
KiCTb Ipe/ICTABHUKIB IaHOT'0 TUILY CIIOJYK XapaKTe-
PHU3YETHCST BUPAKEHOI OGAKTEPULIMHOIO €0 Ha Mi-
Kpoopranizmu [18], mo nepebyBatoTh y dasi pocTy.

lle MoB’sI3y10Th 3 IXHBOIO 3ATHICTIO iHTiIOYBaTH GiOCHH-
Te3 KOMIIOHEHTIB KJIITUHHOI CTIHKU 6aKTepiaibHOI
KJIITUHY, Y perysuii skoi 6epe ydyacTb cnerudiyHUMN
eH3UM - TpaHcnentujasa [19]. 3aBAsaKku cTpyKTyp-
Hil MOiGHOCTI NMEHIIUJIIHIB /10 ENTHAHOTO Cy6CTpa-
Ty GepMeHTy aHTUOI0TUK KOHKYPYE 3 HUM 33 aKTUB-
HUU LeHTp TpaHCnenTHAasu. BsaeMojia MoJieKynu
aHTHUOIOTUKA 3 aKTUBHUM LIEHTPOM EH3UMY € HE3BO-
poTHoIo peakiiieto. /lis 1,3,4-okcaiia3o1iB Ha 6aKTe-
piasibHY KJIITUHY TaK0X MOB’s13aHa 3 MPSIMUM BILIU-
BOM Ha CUHTE3 KOMIIOHEHTIB KJITUHHOI MeMOpaHHu
[5,17,19].

[eTeponukJivyHi cucteMy, 1o MictaTsh 1,3,4-okca-
Jlia3oJ/ibHe S1/Ipo, MalOTh 6araTy CHHTETHYHY iCTOPito
i XapaKTepu3yITbCsS HAasBHICTIO IUPOKOro HAabopy
MEeTO/iB CUHTe3y. BpaxoBy04M aKTyaIbHICTb JOC/IiA-
*keHb 1,3,4-0Kcazia30/1iB, a TAKOXK MO3UTUBHY TEH-
JIeHIIil0 10 IX MO/AaJbIIOT0 PO3BUTKY, JOLIJIbHUMU
6y/1M cucTeMaTH3allid Ta y3araJbHeHHs JiTepaTyp-
HUX JPKepeJa 10/10 METO/IiB CHHTE3Y Ta aCHeKTiB iX
6iosioriyHoi Aii.

1. JerigpaTtania 1,2-giapuarigpasuHis [20].
OAHUM i3 OIIUPEHUX METOAIB CUHTE3Y 2,5-13aMi-
meHux-1,3,4-okca/jia3oiB € peakuis LUKI0Aerigpa-
Tanii N,N'-gianuiriapasu/iB 3 BAKOPHUCTAHHSM Y SKOC-
Ti gerifgparywouux areHTiB ¢pocdop (V) Tpuxa0pook-
cupty, cybPaTHOI KUCIOTH, TotipochaTHOI KUCTOTH
(MTdPK/PPA), TpudryopoarieTaTHOi KUCI0TH, hocdop (V)
xaopuny, pocdop (V) okcuay, TioHiIXJI0pUAY, IPO-
nindochopHoro aurigpuny (T,P). Y neskux Bunaj-
Kax BUKOPUCTOBYIOTb Oi/IbII M'sIKi peareHTH, TaKi K
noxifHi kap6ozaiimizy, TsCl/nipuauH, xa0pyucTUil TpU-
MeTHJICWJIJI Ta iHmi [1, 3-5].

Y peakuii rifpasuay 1 3 xy10poaLeTUIXJI0PULOM
y npucyTHOCTi N-MeTuaMopdoiHy yTBOPIOETHCS
BianoBigHuH 1,2-pianuarigpasud 2 (Buxiz — 84 %).
[Ipy nojanbLIOMy KUITSITIHHI CIIOJIYKU 2 B cepeJOBULL
docdopy (V) Tpuxsiopookcuay 6ysio BUJIEHO 2-(XJ10-
pomeTui)-5-(1-(nipuann-2-in)ninepuguy-4-in)-1,3,4-
okcaziazoun 3 (Buxig - 80 %) (cxema 1) [21].

Y po6ori [22] 1,3,4-0kcaziia30/11 0/1eprKyBaJIU LIUK-
Jisaniero 3amimenux N,N’-gianuariapasuais B-kap-
60.1iHy 5 B cepenoBuili [IOK HarpiBanHsam 10 100-110°C
BIPOJOBXK 3 roguH (cxeMa 2).

Jianuarigpasujy 5 € IpOMiXKHUMMU CIIOJYKaMH,
AKI i Ji€ro JerifpaTyoyux areHTiB BiLLelJII00Th
MOJIEKY/TY BOJIY ITPU BHYTPILIHBOMOJIEKYJIIPHIN LIUKJIO-
Jerigpatauii 3 yrBopeHHaM 1,3,4-okcajiazonib. Tak,
y po6oti [23] onucaHo cnioci6 ogepxanus 4-([5-(1-

0
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MeTua0Kciapuia)]-1,3,4-okcajiazo-2-iy1)xiHoJ1iHIB 9
y ABi ctazii 3 rigpasuay (2-(2,4-auxnopo-5-¢diyopo-
¢denin)-4-xiHosiH)kap6OHOBOI KUCA0TH 7 Ta apuJ-
okciaueTtaTHOi Kuca0TH 8 (cxema 3).

Y po6oTi [24] onvcaHO MeTOo/1 CHHTEe3y He3aMillle-
HUX OKCa/1ia30J1iB, AKMU NOJISATAE y KU ATiHHI 3-XJ10-
po6en3o[b]Tiodpen-2-kapboriapasugy 10 B Haa M-
Ky METaHOBOI KHMCJIOTH 3 yTBOPEHHSAM 3-x/10p0-2-(N-
dopminriapasug)oenso[b]riodpen 11 Ta noganbiIo0
nuKJisaniero y cymimi P,O. B cepeioBHUIL KCUTOTY
3 yTBOpeHHsIM 2-(3-xs10po-1- 6eH3oTiodpen-2-in)-1,3,4-
okcaziazouy 12 (cxema 4).

CniBpob6iTHHKaMu Kypcbkoro ziepkaBHOTO yHi-
BepcuTeTy [25] 6yso cuHTe30BaHO 5-([9-0kcoakpu-
auH-10(9H)-in]meTwnn)-1,3,4-okcaziazon 15 peakiiiero
nukJozerigpararii N'-popmin-2-[9-okcoakpuanH-10
(9H)-in]aueTori,apa3lmy 14 npu Temneparypi 110 °C

cl
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N 100 °C, 4h 110°C, 4h N
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HN
NH,
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Cxema 5

BNPOJOBX 4 rox (Buxizg - 85 %) (cxema 5). Lleit me-
TO/JI I03BOJINB CUHTE3YBAaTU B M'SIKHUX YMOBAX 3 BU-
COKMMM BHUXOJIaMHU Ta YUCTOTOIO MOXiAHI aKpUIOHY,
o Mictathb 1,3,4-0kcaaia3onbHul GpparmeHT. Buxia-
Huil N'-popmin-2-[9-okcoakpuauH-10(9H)-in]anero-
rizpasug, 14 cuHTe30BaHO NPUEAHAHHSAM /0 Tiipasuay
13 HykJ1e0diJIbHOTO peareHTy Mo KapOOHIJIbHIN Ipy-
i METAaHOBOI KMCJIOTH 3 NOAAJbIINM BiJIIEeNJIeHHAM
BO/IU BiJl OTPMMAHOI0 TETPaeApPUYHOro iHTEpMEiaTy.

[Ipu HarpiBaHHi 2-(2-(okco-9(H)-TiookcaHTeH-2-
inokcu)anetun)-N-deHin-rigfpasuHkapbokcoami-
oM 17 o 120 °C B cepenoBuiii ¢pochaTHOI KUCIOTH
CUHTe30BaHO BiAnoBiguui 1,3,4-okcaaiazosamin 18
3 BuxozioM 37 % [26] (cxema 6).

2. Peakuii rizpasuaiB reTtepuikap60HOBUX
KHMCJIOT 3 KapGOHLIAUXI0pUAOM. EjleraHTHHM € Me-
TOJ1 [27], 3anponoHOBaHUM /1S CHHTEe3y Me30i0HHO1
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CMOJIYKH, a caMe BHYTpilHboi1 coJti 4,5-auriapo-3-
MeTWI-5-0Kco-2-ipuuH-1,3,4-okcaziazoy 20. B iioro
OCHOBI JIXKUTb BUKOPHUCTAHHA TepMi4HOI LIMKIIi3a-
uii N-meTunnikosaiHorigpasuay 19 3 kap6oHinau-
xjopusioM (cxema 7).

Y po6oTi [28] 3anpornioHOBaHO METO/T CHHTE3Y, L0
Jl03BOJISIE OTPUMATH BiANOBIAHUN KOH/IEHCOBAaHUM
OKCa/1ia30JI0H 22 mpu 06po6IIi criosiyku 21 kap6o-
Hinguxjaopuaom (cxema 8).

3. OpToeTepH i rigpasuau reTepujaKapo0oHoO-
BUX KUCJIOT. BiinoBiiHi rifjpa3uin kKap6oHOBUX KHC-
JIOT 23 3 Ha/JIUILIKOM TPUETHUJIOPTOETEPIB B alleTaT-
Hill KMCJIOTI Jal0Th Cepilo NOXiHUX MipuAuny 24 3
1,3,4-0kca1ia30/1bHUM poM (Buxiz — 69-94 %) [29].
TpueTnnopToeTepu BilirpaloThb NOABIMHY POJIb K
CUHTOHMU BBeJleHHs aToMa Kap6oHy 10 reTepoL UKLy
Ta BUCOKOTEMIIEPAaTyPHOI'o po3YnHHUKA (cxeMa 9).

4. OkucHeHHs i JeriapaTauis riazpas3oHis. Buko-
pPHUCTaHHSA OLTOBOTO aHTiPUAY J,03BOJUJIO IPOBO-

24

JVTU BHYTPILIHbOMOJIEKY/IAPHY LMKJIi3aLito rigpa-
30HIB KapO6OHOBUX KHUCJIOT Y BiANOBIIHI reTepoLUK-
su. Y po6oTi [30] aBTOpU HaBOAATb cuHTe3 1-(5-(2-
XJIOPO-6-MeTUIXiHOJIH-3-11)-2-(nipuann-4-i1)-1,3,4-
okcaziazosi-3(2H)-isn) MmeTaHOHY 26 IIJISIXOM KHII SI-
TiHHSI BOPOZOBXK 5 roJl BUXiHOTO TiZipa3oHy 25 3 Ha-
JIMIIIKOM OITTOBOTO aHTiapuay (Buxig - 70 %) (cxema 10).
Y po6ori [31] onvcaHui MeTOA CHHTE3Y CIIOJYK 28
3 JIOCTaTHIMH BUXO/IaMH B YMOBax KUIT' ITIHHA N-anui-
rizpasony 27 3 o TOBUM aHTigpuaoM (cxema 11).

0 o~

| AN _NH, RC(OEt)3 WN,N
Pz H AcOH, reflux —
N N
23 24
Py = 2-Py, 3-Py, 4-Py.
R = Me, Et, Ph.
Cxema 9
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iy D e

>\—’CH3

SR s e oA

25 26
Cxema 10
R
9 N (CH4CO),0 N‘N
N \\HKN, < H
\ H reflux, 4 h
S
27 28 R
R = NOZ, C|, BI", OH, OCH 3 CH3
Cxema 11

Y knacnunux nigxonax N-aguirigpasoHu 3a3Bu-
4ya JI0BOJIi HECTIMKi miJ [i€l0 CUJIbHUX OKHCHIOBAJIb-
HUX areHTiB - 6pomy, rigpapripym (II) okcuny, ka-
JIif0 mepMaHraHaty. [Hui 6isibIn M'sIKi OKHCHIOBAJIb-
Hi areHTH 3'IBUJIMCS B OCTaHHI POKH, a caMe Iepito
aMoHiw HiTpat, kynpywM (II) TpudayopomeTaHCcy/ib-
¢doHar, xsiopoami-T, TpuXJI0poi301iaHypOBa KUCJI0Ta
i rinepBasieHTHUH o/,

I'yin i cniBaBTOpU [32] focaianau kynpym(I1)-ka-
TaJ1i30BaHy «KJIK-peaKLiilo» 3 ofep>XaHHAM HU3KU
HOBUX HECUMETPUYHUX 2,5-Au3aMilnenux-1,3,4-okca-
niazoutiB 30. 3a fonomororo kymnpyw (1) Tpudayopo-
MeTaHCYy/bGOHATY BiZIOYBAEThCSA OKUCHA QYHKIIIOHA-
qizargis C-H 38’s13ky 3 popmyBaHHsM HOBOro C-0 3B’513-
Ky B N-retepusninigeHapoinrigpasuai 29 (cxema 12).

B. [lo6poTa i cniBaBTOpU [33] HABOASATH CUHTE3
2,5-nusamimenunx-1,3,4-oxkcazia3osiB 32, AKi 3a3BU-
Yail OTPUMYIOTb ILJISIXOM OKMCHOI LuKJti3anii N-anui-
rizipa3oHiB 31 3a paxyHOK BUKOPUCTAaHHA HaJJIULLIKY
nepionaty Jecca - MapTiHa B M'sIKuX yMoBax (cxema 13).

Ha cxeMi 13 HaBeZileHUH CUHTE3 reTEePUIONOXij-
Horo 1,3,4-okcamiazony 35 4epe3 cTaflito yTBOpEH-
HA rigpa3ony 34. [lng nporo crnoayky 33 nigamTb
B3aeMO/ii 3 3aMillleHUMH GeH3aJibJlerijaMu B MpU-
CYTHOCTI KaTaJIiTUYHOI KIJIBKOCTI NiNepUgUHY NIpU
70 °C, orpumyrouu amiHo-N-R!-6eH3uiieH-6-(Tpu-
dTopoMeTun)HikOoTHHOTIApa3ua 34, IKUU y IPUCYT-
HocTi Hoay i kasito kap6oHaTy B cepepoBuili JIMCO
npu 100 °C nepeTBOPIOETHCS Ha CIIONYKY 35 (BUXif -
72-85 %) (cxema 14) [34].

N-N
H Cu(OTf), (10 mol%
P (0T ( 0 _ | D et
Het™ N 0, (air), Cs,CO3, DMF o
110 °C, 12-24 h
29 30
Het = 2-pyridyl, 2-furyl, 2-thienyl
Cxema 12
AcO\pAC
|—OAc
\
@)
(0] (0]
J N R DMP NN
RTINS > Al DR
Ho oy DMF or CH,Cl, o
31 r,17-92 % 32
R = 2-furyl, 4-pyridyl, 3-chloro-benzo[b]thien-2-yl
R = 2-furyl, 2-thienyl, 4-pyridyl, 3-thienyl
Cxema 13
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0o (6] N*N\>§
NH 1 | 1
X N2 No-R 1, Kyco R
| ” R'- CHO | X N \\( 2 KLU0 o
_ ? H |
F,C N NH piperidine F.C z NH H EMSO = -R
’ ' s ) 100°C, 2 hrs FsC~ "N” N
R Ethanol R H
o
W4
R=H;, -~ <1/
0
R' = 4-CF;CgHy, 4-OCH 3CgH,, 4-CIC gH,, 4-BrC gH,
Cxema 14
Ar\
NH
H,N (0] PI\I’
N NH DCC HN R\
- T A N
TR e AN
s—N S /
s—N
36 37
Cxema 15

5. BiaienieHHA rigporeHocyabQiay Bij amui-
Tiocemikap6a3uaiB. Y po6ori [35] onvcanuii cro-
ci6 oneprkaHHs 1,3,4-okcaziazosnaminiB 37, 3acHOBa-
HUH Ha B3aEMo/ii anuTioceMikap6asuiiB 36 3 N,N’-
aunukaorekcunkapooaiimigom (DCC). Peaknis me-
pebirae y cepeioBulli 6e3B0JJHOTO alleTOHITPUIY
npotsroM 3 rof (cxema 15).

[HIIMM MeTo0M oflep>kaHHs 5-3amileHux-1,3,4-
OKCa/lia30J1-2-aMiHIB € peaklisi, 3aCHOBaHa Ha BHYT-
PIlIHBOMOJIEKYJISIPHIN LIMKJIOJeriapaTalii BiANIOBIA-
Hux Nl-anmi-N*-3aMillieHUx ceMikap6asuziB y cepe-
JIOBUIL{ pi3HUX A€TiIpaTyoyuX peareHTiB: cyabdaT-
Hoi kucsoTH, pocdop (V) Tpuxsopookcuay, moJtidpoc-
daTHOI KMCI0TH Ta iH. [1, 3, 36].

3 MeTOI0 CTBOPEHHS ePEKTUBHOTO MPOTU3aNaJIb-
HOTO 3aC00y /1J1s CeJIEKTUBHOTO iHriOyBaHHS LIUKJIO-
OKCUreHasu-2 OyJI0 CHHTe30BaHO CIoJyKy 40 Ha OCHOBI

B3aeMozil 2-(3-okco-5,6-gudenin-1,2,4-rpuasun2 (3H)-
in)aneroriapasuay 38 3 pisHUMM apUJTi30TiONiaHATAMHU
B eTaHo.JIi. BinoBiaHi Tiocemikap6asuau 39 6ysio mij-
JIaHO OKMCHIOBaJIbHIN IMKJTi3alii 10 5- apuiaamiHo-1,3,4-
okcaziiazouty 40 1LLISIXOM BifiLIeNIEHHS TiiporeHocynbdi-
Jly 3 BUKOPUCTaHHSAM HO/1y B Kaslito MOu/Ii B CHUPTOBOMY
JIYKHOMY cepezioBuli (Buxiz - 65 %) (cxema 16) [37].
6. Peakuil rizpa3su/iiB Kap60HOBUX KHCJIOT 3
Kap6oH (IV) cynbdigom. OnHum i3 1o6pe BijoMux
cnoco6iB cuHTe3y 5-3amilneHux-1,3,4-okcaj1iazon-2-
TioJiB € HMKJIi3allisd ripasuiiB KApOOHOBUX KUCIOT
niz aiero kap6oH (1V) cynsdiny [3, 38].
Kum’atinaam 9-okco-9,10-auriapokciakpunuH-
2-kap6origpasuzay 41 i kap6oH (IV) cynbdiny 3 ay-
roM B €TaHOJIi BIPOJIOBX 24 rof 6y/i0 OTpPUMaHO 2-
(5-mepkanTo-1,3,4-okcaaiazos-2-is)akpuauH-9
(10H)-oHx 42 (Buxiz - 87 %) [38] (cxema 17).
S

NCS
HI\IIJ\N'Ar
R ow_nH M
PhIN ° 5 j/ Kl /1 Ph __N. A\/O
T e 2
Ph ~ N | NH
AN N | N CzﬂHsoeHh I /& NaOH(C ,H5OH) 5N :[\ N~N/>, Ar
H reflux N reflux 1h o
w8 39 40
Cxema 16
'e) o)
N NH, _ CS2 KOH _ CS,, KOH >‘SH
O O H EtOH, t°C
N
H
41 42
Cxema 17
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Cxema 18

Y po6ori [39] rinpa3uj 43 B peakuii 3 kap6oH (IV)
cy/1bdiloM 6y10 BUKOPUCTAHO [J11 CUHTe3y Nipa3o-
JIOTpra3vHy 44, 110 MicTuTh npu atoMi N-3 - (5-cy/ib-
danin-1,3,4-okcagiazon-2-in1)MeTubHUN GparMeHT
(cxema 18).

MarictpanbHuii NIAX CUHTE3y 5-3amineHunx-1,3,4-
OKcCaziia30J1-2-TioJiiB 46 BKJIOYAE PEaKIit0 MiXK allyI-
riapasuzom 45 i kap6oH (IV) cynbdifom y ayxkHOMY
PO34MHI CHUPTY 3 NOAATBLINM MiIKUCIEHHSM peak-
irtHoi cyminti (cxema 18). [y ciosyk 46 Bijome icHy-
BaHHS TiOH-Tio/IbHOI TayTOMepii, oiHa 3 popPM KO
3a3BUYail nepeBakae (TioHHa ¢opMa y TBEpPAOMY
ctaHi) [40].

MM LLISIXOM OTPUMYIOTB ciosiyku (47) [41], (48)
[42], (49) [43], (50) [44] i (51) [45], w0 noka3aHO
Ha cxeMi 19.

H
N. CS,, Et3N o)
NH 2 N/\/ SH
0 76 % N, -N /
NN
Ph
44

7. Inwii metoau cuHTte3y. . KepiMmoBuM i fioro
KoJieraMu [46] CHHTe30BaHO BeJIMKY cepito 2-aMiHo-
1,3,4-okcaziazouniB 53 Ha ocHOBI 2-(2-(4-R-deHnin)-
1H-6en30[d]imizfazoun-1-in)anerorigpasusis 52 (Bu-
xif - 33-60 %) (cxema 20).

3anponoHOBaHO HOBUH cnocib cuHTe3y 2-[5-(4-
xysopodeHnin)-1,3,4-okcagiazon-2-in|nipuauny 55 3
2-(2H-TeTpasoso-5-im)nipuauny 54 i 4-xn0poben-
301/IXJIOpH/Y 3 BUKOPHUCTAHHSM [[MHKY 6poMiay B mi-
pUAMHI (B cepeIoBHIIi a30TY) MPU TeMIlepaTypi KU-
ninHA [47] (cxema 21).

34aTHICTb BUCOKOEJEKTPOQIiNbHOI FeTEPOKYyMY-
seHoBoi NCS-rpynu fo peakii KoHJieHcalii 6yJio yc-
MIIITHO BUKOPUCTAHO [JI1 CUHTe3y alluJTioceMiKap-
6a3ujiB npu oTpuManHi 1,3,4-okcajiazosiB. ABTO-
pamu [48] nmokasaHo, 110 crnoJiyka 56 Ta ii 3amimieni

o 1) EtOH, KOH N \
CS ~N ~NH
RJ\N’NHZ 2 » R I~ R— By
H 2) H;0* O™ “sH 0" s
45 46
-N
\
ON_ N ! o SH
I >R dl\f\’N\
N IS SH
o_sH N 48 AN o)
o Y
R=H, CH; N—N Z 49
47
O/
N <N‘N
- 4
N NN ¢ o
- SH
0 0" “sH \N)\N
50 51
Cxema 19
H,N
o
H2N O N‘ —
. Jg N
CNBr/EtOH @N@
/ R
(): >_Q 50-70 °C, 6 h \
R = H, Cl, OMe, OCH,Ph 53
Cxema 20
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Cr
e

54

Cxema 21

A
o _ N=
JUNH, N » O HN—(
RN NH S
R
ogeoo N
R=CH3, 3 _ I
N N
Cxema 22

npu nepemimyBaHHi 3 rifpapripym (II) okcumom B
abCcoJIIOTHOMY eTaHOJIi TepeTBOPIOIOTHCS Ha BiAmo-
BiaHi 1,3,4-okcajiazonu 57 (cxema 22).

['pyna aBTOpiB [49] nponoHye cy4yacHui, epek-
TUBHUW TPUKOMIIOHEHTHUW CUHTE3 HOBHUX OCHOB
[Mudda 61 aas oTpuMaHHe cepii MoXiAHUX i1H/0.TY,
o MictaTh 1,3,4-okcazia3onbHUM pparMeHT (cxe-
Ma 23). BuxiZiHi ciosiyku Lboro psiiy nposiBJsIIOTh
aHTubaKTepiaJbHY aKTUBHICTh MPOTH YOTUPHOX MNa-
TOTeHHUX ITaMiB, a came E. coli (ATCC 35218), B. sub-

NH

—

Cl
0)
C'AQ_'{ 2 07/©/
cl_ o YA 1

ZnBr,, N, protection

55

N’N\>\
! R
HN/LO N

HgO AN
- ~
EtOH NG N
H

57

N-N
P
|

tilis (ATCC 6633), Ps. subtilis (ATCC 27853), i St. au-
reus (ATCC 6538).

Cy4acHMM MeTO/ZOM CUHTe3y reTepUJIONOXiJHUX
2,5-3amimenux 1,3,4-okcaziia3oiB, 1110 TPOSABJISIOTH
6ios10TiuHY BJIACTUBICTB, a cCaMe — IPOTUPAKOBY, aHTU-
BipyCHY, IPOTUTYpO6EKYJIbO3HY Ta aHTUOaKTepiab-
HY, € IpaLli BieHNX KypcbKoro fep:aBHOT0 yHiBep-
cutety [50]. MeToa noJsisirae B anjMJr0BaHHi rigpa-
3W/ly aKpUAMHOALeTaTHOI KUCA0TH 13 3amileHnMuU
6EeH30IXJI0pUJaMH B MPUCYTHOCTI MipUAUHY i AU-

H
N
H
N
NH,
NN Br K,CO4 /N
NHp + | D=sH * g ———» N
7 "N (0] sTN-S le) R
AN 60 i
N™ “sH N~y
R 59
56 61

R = H, 4-OCH 3 2,4-CH 3 2-CH3, 2-002H5

Cxema 23
0 O 0
LI NSO E LI
N Pyridine N 110°C, 4 h N
o CH ,Cl, 0 o
1h JOL | )R
HN .
N ~H, N~ R N-N
H
13 62 63
R = Ph; 2-FCgHy; 2-CIC gH4; 4-CICgH 4; 4-MeC gHy;
Cxema 24
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XJIOPOMETAaHy BIIPOJIOBX 2 IO/ Ta HACTYIHOIO BHYT-
PILIHBOMOJIEKYJIAPHOIO LUKJIi3aLi€l0 Mif i€k gerif-
paryrwodoro areHTta nosidpocdaTHoi KUCJOTH (BUXif -
92-96 %) (cxema 24) [50, 51].

Lli crosiykuy 3a paxyHOK J,0BOJIi BUCOKOI MOJIEKY-
JIIPHOI MacH, MJIOCKOT0 TPULIUKJIIYHOTO aKpUJ0HO-
BOTO0 A4, TiipodiabHOCTI 3a paxyHOK IIUKJIiYHOI Ke-
Torpynu (Cy=0) i 3a/IMLIKY OLITOBOI KUCJIOTH MaIOTh
6e3J1i4 yHiKaJIbHUX papMaKoJIOTiUHUX BJACTUBOCTEN
[52]. HasBHicTb 1,3,4-0kcazia3o0/bHOTO GparMeHTa,
NOB’sI3aHOTO Yepe3 MeTUJEHOBUHN MICTOK, TOCHUJIIOE
NPOTUBIPYCHY Ta aHTHUOAKTEPia/ibHY aKTUBHICTD CIO-
JIYKU TA 3MEHIIYE TOCTPY TOKCUYHICTD i MiHIMaJIbHI

no6iyHi aii. [lomyk 6i0/10riYHO aKTUBHUX PEYOBUH
y JaHOMY PsIZly CIOJIYK € JOLiJIbHUM, Ma€ NPaKTHY-
HY i TEOpeTHUYHY 3HAYUMICTb.

BUCHOBKM

1. Y3arasibHeHi Ta CUCTeMaTHU30BaHi OpUTiHAIbHI
npaui, AKi CTOCyr0TbCA METO/ZIB CUHTE3y reTepuJIo-
noxigHuX 2,5-3amimenux 1,3,4-okcaaiasonis.

2. AHaJ1i3 BUKJIaZIeHOT0 MaTepiasy NoKa3ye Bax-
JIUBICTb Ta peaJsbHY [epCleKTUBY M04albLIOro po3-
BUTKY L1bOTO CETMEHTY XiMil a30TOBMiCHUX reTepo-
LIUKJIiB.
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