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SYNTHESIS AND MODIFICATION OF
5-(2,4-DICHLOROPHENYL)-1,3,4-OXADIAZOLE-2-THIOL

Abstract. Heterocyclic compounds play an important role in organic chemistry, medicine, physics,
agrochemistry, materials science and other fields of natural and technical sciences. In recent years, among a wide
range of heterocyclic compounds, the attention of organic chemists, pharmacologists, and technologists has attracted
1,3.4-oxadiazoles, which is due to not only the overall progress in the study of various cyclizations, but also to the
unique ability of the 1,3,4-oxadiazole ring to conversion to other heterocyclic compounds, as well as to the search
for biologically active drugs among compounds of this series. The relevance of works on the study of the
heterocyclization of hydrazides is determined by their great significance for synthetic and theoretical organic
chemistry, as well as for a wide range of practically useful properties of their derivatives. Substituted 1,3,4-
oxadiazol-2-thiols are successfully used in medical practice as pharmaceutical preparations. In order to search for
new highly effective biologically active substances in the series of 2,4-dichlorobenzoic acid derivatives (1), the ethyl
2.4-dichlorobenzoate (2) was synthesized sequentially as a result of the esterification reaction. Further reaction of
2.4-dichlorobenzoate (2) with hydrazine hydrate led to yield 2.4-dichlorobenzhydrazide (3). Cyclization of
hydrazide (3) with carbon disulfide in an alkaline medium led to yield 5-(2.4-dichlorophenyl)-1,3,4-oxadiazole-2-
thiol (4), and continually alkylation of (4) led to obtain previously not synthesized S-5-(2,4-dichlorophenyl)-1,3,4-
oxadiazole-2-yl O-propyl carbonothioate (5). The structures of the synthesized compounds were confirmed by NMR,
PMR spectra. The physico-chemical characteristics of compounds synthesized earlier correspond to the reference
data. S-5-(2,4-dichlorophenyl)-1,3,4-oxadiazole-2-yl O-propyl carbonothioate (5) is a novel compound which
reported for the first time and has the interest study in further investigation of biological activities.
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CHUHTE3 U TTIPEBPAILIEHNE
5-(2,4-TUXJOP®EHI)-1,3,4-OKCATUA30JI-2-TUOJIA

Annotamus., [CTCPONUKIMICCKIC COCANHCHUS 3aHAMAIOT JOCTOWHOC MCCTO B OPTraHMYUCCKOH XHMHH, B
MCAWIOWHE, (PU3HKE, arPOXHMHH, MATCPHATOBCIACHHH M APYTHX OONACTAX GCTCCTBCHHBIX M TCXHHYCCKHX HAyK. B
MOCJICAHUE TOABI CPeAM IMMPOKOr0 CHEKTPA FETCPOLMKIMYCCKUX COCAUHCHUN BHUMAHHE XHMHKOB-OPIaHHKOB,
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(hapMaKoJIOTOB, TCXHOJIOTOB TpHBICKTH 1,3,4-0KCAaAMA30BI, UTO CBA3AHO HC TOJBKO C OOIHM MPOTPSCCOM B
H3YUCHUH PA3NIUYHBIX MUKIN3ANNH, HO W C YHHKAJIBHOH CIIOCOOHOCTHIO 1,3,4-0KCaamazodbHOTO KOIbIA K IIpeBpa-
IICHUIO B JAPYTHC TSTCPOLNMKINYCCKHC COCIMHCHUS, A TAKKE C IMOWCKAMH OMOJOTHHMECKH AKTHBHBIX IPEIAPATOB
cpeay COCAMHCHHH 3TOTO Psna.AKTYaJbHOCTh PAabOT IO M3YUCHUIO TCTCPOLMKIN3AMUUTHIPAZHAOB OIPEACIICTCS
00pIION 3HAYMMOCTBIO WX [UII CHHTCTHYCCKOH M TCOPETUYCCKOH OPTraHWYCCKOH XHMHH, 4 TAaKXKE IIHPOKUM
CICKTPOM TPAKTHYUCCKH TOJIC3HBIX CBOWCTB WX MPOW3BOIHBIX. 3aMCEHICHHBIC],3,4-0KCaaHa30.1-2-THOIBI VCICITHO
MPUMCHAIOTCS B MCIMIMHCKOH NMPAaKTHKEC B KavecTBe (hapMALEBTHUCCKUX IpernapatoB. C HENbI0 MOMCKA HOBBIX
BBICOKOA()(PEKTHBHBIX OHOIOTHUECKY AKTHBHBIX BEIIECTB B PAAY MPOU3BOAHBIX 2,4-THXIOPOCH30HHON KHCIOTHI (1)
MOCIICA0BATEIPHO OCYINECTBICH CHHTE3 3THN 2.4-nmuxiopOeHzoara (2) B pe3yibTaTte PEakiuu STCPH(UKAINH.
JanpHeWmee B3anMoaeicTere 2,4-auxnopoeH3oara (2) ¢ THAPA3HHTHAPATOM TIPHUBEIO K 2,4-TuXI0pOeH3r uApasHIy
(3). Huxmsamus ruapasuga (3) ¢ CepoyracpoaoM B MICIOYHOH cpeae mpueeno K 5-(2,4-muxmiopdermn)-1,3,4-
0KCamua3om-2-Tuony (4), ANKUTHPOBAHHC KOTOPOTO TPHBSIO K PAHEES HC CHHTC3HPOBAHHOMY S-5-(2,4-
muxiopgernn)-1,3,4-okcanuazon-2-un O-nporma kapooHoTHoATy (5). CTPYKTYpa CHHTE3UPOBAHHBIX COCTMHCHHH
noareepkacHa AaHHbIMU SIMP-, TIMP criektpoB. OU3HKO-XUMHYECKUE XAPAKTCPUCTHUKU CHHTE3UPOBAHHBIX PAHEE
COCOTMHCHHH COOTBCTCTBYFOT CHPABOYHBIM JMAHHBIM. S-5-(2.4-muxmaopdernn)-1,3,4-oxcaguazon-2-mn O-mpormit
KapOoHOTHOAT (5) ABAACTCA HOBBIM, PAHCC HC ONHCAHHBIM COCAMHCHHCM M TPCACTABIACT HMHTCPSC LA
JATBHEHIIETO UCCICA0BAHMS OHOIOTHIECCKOH AKTHBHOCTH.

KmoueBnie ciioBa: 2,4-1uxmopOCH30HHA KHCIOTA, THAPASH, MIUKTH3AMUS, ATKHIHPOBAHHC, OHOJOTHICCKAS
AKTHBHOCTb.

Beenenue. Ilpomssogneic 1,3,4-0kcamnazoioB 3aHUMAIOT 3aMETHOC MCCTO B CHHTCTHUCCKOM
opraHuvcckoi xumun. [IOBHIICHHBII HHTCPEC K COCOUHCHUSIM JAHHOTO KJIAcCa BBI3BAH, HPEXKAC BCCTO,
X OHOJOTHYCCKON akTHBHOCTRIO. B psany 1,3,4-0kcaamnazosioB WU3BECTHBI MPEHAPATHI, MPOSBIISOIINC
MPOTHBOPAKOBYIO, MPOTHBOTPHOKOBYIO, aHTHOAKTCPHAITBHYIO aKTHBHOCTE [ 1, 2].

YuuTsiBas BHICOKHH (PApPMaAKOIOTHUCCKUN MOTCHIUAT MPOU3BOAHBIX 1,3,4-0KCaanas3o/ioB, UX CHHTE3
MPCACTABIACT HHTCPEC HE TOMBKO € TOUKH 3PCHUS PA3BUTHI CTPYKTYPHOH OPraHWYCCKONM XUMHUH, HO U
JUTSL UX TTOC/ICAYIOMIETO UCTIOIb30BAHUS B KAYCCTBE OMOIOTMICCKH AKTHBHBIX BEIICCTB.

B npomomxenue paboT Mo CHHTE3Y HOBBIX MOTCHIIHATBHO OMOMOTHYCCKH AKTHBHBIX COCAUHCHMU [3]
B paay 1,3,4-okcagna3onoB HaMu POBCACHBI CICAYIONINC MPCBPAIICHUS:
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C menplo CHHTE3a UCXOTHBIX CHHTOHOB IS TIONYYCHHS MOTCHLUHATBHO OHOJIOTHYSCKH AKTHBHBIX
COCAVHCHUHA HaMH OBLT CHHTE3MPOBaH 3TUIOBHIH 3¢up 2,4-nuxnopbenzoara (II) B pesyasrate peakimun
srepudukanny 2,4-muxaopoen3olinoi kuciaoTsl (I) ¢ abc. aTaHONOM B KHCIOH cpee.

Onnoli w3 Haubomee IIMPOKO HCMIONB3YEMBIX (YHKUHOHANBHBIX TPYIN A7  HOCTPOCHHS
rerepounkianueckux cucteM saisietcs —C(O)NHNH2 — rpynma, Tak kak B CBOCH CTPYKTYPE COIACPIKHUT
JBA PasIHYHBIX MO CBOCH NpPUPOAC HYKICOQUIBHBIX LICHTpa. BBeacHue ruapa3ugHOH TpyImsl B
CTPYKTYPY COCIOMHCHHS B 3HAYNTECIBHOU CTCICHH H3MEHACT Ouosnormueckue cpoiicta. [lostomy nHa
OCHOBEC THAPA3UAOB U WX (YHKUHOHANBHBIX TPOH3BOIAHBIX OBIT CHHTC3UPOBAaH LEIBIH  PsX
JICKapPCTBCHHBIX MPEMApaToB, 00IAAI0MINX TPOTHBOTYOCPKYIC3HBIMH, AaHTHOAKTCPHATIBHBIMH U APYTHMHU
ceoictBamu [4, 5]. OmHUM M3 OCHOBHBIX CIIOCOOOB TOAYUCHHS THAPA3UIAOB SIBISICTCS B3AUMOJCHCTBHE
CIOJKHBIX 3(PHUPOB KapOOHOBBIX KHCIOT ¢ THAPA3HHrHApaToM. Tak, KHITIeHHEeM 3TUnoBoro sdmupa 2.4-
nuxnopoensoara (1), B reucnue 4 1, ¢ 98%-HbIM MHAPAHMHTHAPATOM, B 3TAHOJNE, OBLIT HOTYYCH THAPA3ZUI
4-kapOokcuakpuaona (III), seixoxm cocrasunm 80%. Mance, npu B3aumoaciicteuu rugpazuzga (1) ¢
cepoyriepoaom, noaydcH 5-(2,4-nuxmopdenmn)-1,3 4-oxcaaunazon-2-tuon (1V).

1,3,4-
Beecacnue

B gureparype omucano 0oJbIIOS (YHKIIHOHATBHBIX

o0najarIux  pasHOOOpPa3HOU
JOTOTHUTENBHBIX (DYHKIIMOHATBHBIX (ALFIBHBIX, CYIIb(QaMHUIHBIX, VPCHIHBIX, THOVPCHIHBIX U IP.) TPy

KOIHYICCTBO MMPOU3BOAHBIX

OKCaaHa301aMHHOB, OHONOTHYCCKOW  aKTHBHOCTBIO.
MO3BOJISICT TMOJYYATh COCAUMHCHHS € IIMPOKHM CICKTPOM Owuonorudeckoi axtusHoctu [6, 7]. Ha
OCHOBAaHHUH BBIIICCKA3aHHOTO CHHTE3UpOBaH S-5-(2.4-auxmopdennnl)-1,3,4-okcaguazon-2-un O-npomun
kapbonotuoara (V) mpu B3aumoaciicreund-(2,4-auxmopdennn)-1,3 4-oxcaanazon-2-tuona (IV) crajgoren
3aMEINCHHBIM COoeIMHEHHEM (Tpormin kapboHoOpomunaTom). JlaHHOE COCIUHCHUE SIBISCTCS HOBBIM,
paHce HE ONHCAHHBIM B JHTEPAType, YTO MPCACTABISCT HHTEPEC B HU3YUCHUH OHONOTHYCCKOU
AKTHBHOCTH.

Crpoecnue S-5-(2.4-muxnopdenunl)-1,3 4-okcaanazon-2-un  O-mporun  kapGonotuoara (V)ObLIo
JOKA3aHO HA OCHOBAHUHU CIICKTPOB BCu'H M. JaxHble MOKa3aHb! B Tabnume 1.

Tabmura 1 — Xumimdeckue cpur C u 'H SIMP Crpoenue S-5-(2,4-muxiopdermnl)-1,3,4-okcamazon-2-u1 O-IpoI
kapGonoTroara (V)

4 ~
cl—C \Cl / N
N\ 7/ | 0
HC—CH 0 ” H, H,
56 §—C—0—C —C —CH;
'H SIMP (400 MHz, JTMCO) B¢ IMP (101 MHz, TMCO)
IIpoTons! 3, M.JI. J, Hz MynpTaruieTHo Yriepoasl 3, MJI.
CThb
IHH=6 7.95 2.1 d 1C, -COO 174.15
IHH=% 7.92 8.9 d 2C, oxad 155.82, 147.72
IHH=3 7.71-7.63 m 2C, Cl-Ph 132.96, 132.47
2H, H = OCH, 439 6.5 t 4C, Ph 131.43, 131.28,
2H,H=CH, 1.80-1.69 m 128.76, 128.65
3H, H=CH;, 1.03-0.93 m 1C, -O-CH, 70.86
2C, alk. 21.79,10.86

IJKCHePUMEHTAJbHAS YACTh

Kontpone peakumii W YHCTOTH CHHTC3HPOBAaHHBIX BEIIECTB ocyinecTBmsuin MeromoM TCX Ha
miactuHkax SilufolUV-254 (nmpossnanu mapamu tona). MK-cnekTpel CHHTE3HPOBaHHBIX COCAHHEHHN
sanucanbl Ha crnekrpomerpe Specord 75 IR B Bume ToHkoro cios, B tabaerkax KBr, B BazenuHOBOM
Macnie, B pactBopax xsopodopma u uereipexxiaopucroro yruepoga. Croekrper I[IMP 3amucansr Ha
cnekrpomerpe BrukerWM 250 u cnekrpometpe BrukerDRX 500 ¢ paboueii yactoToi 250, 500 MI'y mpu

— 9 ——
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temmeparype 25°C. Buytpennunii cranmapr ['MJIC, pacteopuren CD;0D, IMCO-ds, xmvmuueckue
C/IBHUTH TIPOTOHOB BHIPAXKCHBI B TIKAJIC O, M. 1.

Cunres sTunoBoro 3¢upa 2,4-guxjaopodenszoara (11)

Cwmechl0 r (0.0523 M) 2, 4-guxnopOenzotinoi kucaotst (1),4.6 v (2.5 m)abc. staHona u2.5 MJIC KOHII.
H,SO,narpesator npu Temmeparype 70-80°Cs Teuenne 4-x uacos. Octarok 3TaHONa oTroHsmor. IToce
cooTBeTcTBYIOMICH 00padoTku noty4aroT 10.1 r (88%)atunoBoro adupa 2,4-guxaopodensoara (11).

Cunres 2.4-quxjopoensruapasuaa (111)

Cwmech 8.8 r (0.1 M) stunosoro 3dupa 2.4-guxmopbenzoara (II), 6 r (0.12 m) rugpasunruapara
(100%) HarpesaioT B STHIOBOM CIIHPTE B TUCHHH 2uacoB mpu Temmeparype 73-80°C. IMo okoHuaHHH
PCAKIMK 3TAHOJ OTTOHSIOT. BhIMaBIIMii 0CATOK KPHUCTALIM3YIOT U3 merponecinoro 3dupa. Ilomxyuaror
6.43 r (78%) 2,4-auxnopoensruapazuaa (I11).

Cunres 5-(2,4-guxaoppenmnn)-1,3,4-oxcaguaszon-2-ruona (IV)

Cwamech 2.05 1 (0,01 m) ruapasuaa (II1), 0.56 r (0.01 m) KOH u 0.76 r (0.01 m) CS, HarpesaioT B
abcomoTHoM 3TaHoie 4 uaca. [lonyueHHYIO Maccy KOHLEHTPHPYIOT B CTakaHE M OXJIAKAAIOT 10
KOMHATHON Temmeparypsl. Jlampme CMECh TMOJKUCIIOT Ppasd0aBICHHON CONMMHHOH KHCIOTOM.
IMonyuennsrit ocamoxknepexpuctammzoseiBaroT U3 C,H;OH. [Monyuator 2 r (81%) 5-(2.,4-quxnopdenin)-
1,3,4-oxcaguason-2-tuomaa (IV).

Cunres S-5-(2,4-auxnopdennnl)-1,3,4-oxcaguason-2-un O-nponun kapoonoruoara (V)

K pacteopy 0.44 r (2 mmone) 5- (2.4-guxnopdenun) -1,3,4-oxkcaanazon-2-tuoma (IV) u 0,08 r (2
mmosis) NaOH B 50 mn aneronutpuiagotasmsitor mo 0.334 r (2 mmous)nponui kapOoHOOpoMHgaTa.
[Tonmyuennyro maccy HarpeBaror B TeucHuun 8 uacoBllocme cootBercTByrOmEH 00paboTKH U
NEepPEeKpUCTATM3AMH K3 aneTonutpuna moayuarot 0.57 v (86 %) ¢ 1. mm 126-127 °C.S-5-(2.4-
muxiaopbenunl)-1,3 4-oxcaanazon-2-uwn O-nponun kapdbonoruoara (V).
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5-2,4-INXJTOPD®EHN)-1,3,4-OKCAIUA30JI-2-THOJ ABIH
CHUHTE3I ’KX9HE TYPJEHAIPYJIEPI

AnHoTamust. [ eTepOmMKINIK KOCBUIBICTAP OPTaHWKAIBIK XHMES, MCIWIMHA, (H3HKA, arpoXHMHI,
MaTEPHANTAHY JKOHE 0acKa 12 ’KapaThUIBICTAHY MEH HHKCHEPHSI FHUIBIMIAPHI CANAIapbIHAA MAHBI3AbI OPBIH ATaIbL
COHFBI JKBITIAPHI, OPTAHUKAIIBIK XUMHUKTEP, (PapMakoIorTap, TEXHOJIOTITAP HA3apBI TETEPOIMKIIIK KOCBUIBICTAP KCH
ayKbIMBI apaceiHaa 1, 3, 4-oxcamuasonmapra ayaapbuiasl, OYT TYPIIL HKJIACY Al 3CPTTCY AiH JKAIIBI OapBICEIMCH FaHA
eMmec, coHmai-ak 1, 3, 4-OKkcamma3oN CAaKMHACBHIHBIH ©3T¢ ¢ TCTCPOIMKIAI KOCBUIbICTApFa alHamyra Oiperch
KaOLIeTi, OHE OCHI KOCBUIBICTApP CCPHACH apachiHAA OHOIOTHAIBIK OCICCHAI KOCBLIBICTApP i3ACYTe OAHIAHBICTEL
luapasuaTepain  TCTCPOIMKIACY 3CPTTCY  KYMBICTAPHIHBIH ~ O3CKTLIITT TCOPHAIBIK JKOHC CHHTCTHKAJIBIK
OPTaHMKAJBIK XUMH YIOIH YJIKEH MAHBI3BIMEH, COHAAH-aK ONAPABIH TYbIHABLIAPBIHBIH ITAHIATb KACHETTEPIH KEH
CICKTPIMCH AHBIKTANTAABL. MEIUIHHANGIK MPAKTHKAZA (PapMALCBTHKAIBIK TOpl PETIHAC OKCAAMA307-2-THOJIIAP
KOJAaHsIIanpl. 2, 4-auxmopOeH30M KbIMIKBUIH! (1) KaTapblHAH >KaHA KOFapbl OCJICCHAlI KOCBUIBICTAP i34y YIUIH
srepuuranmsa peakmuAcH peTiMeH 3Tun 2, 4-nuxnopbenzoar (2) cmHTe3aenreH. [mapaswH ruaparTeiH 2.4-
auxjaopOeH30aTHeH (2) omaH opi peakuusiacel 2, 4-muxnopOcH3rmapasuake (3) oxemai. ['mapasuarin (3) cimrimik
OpTamarel KeMipTeri Tucy abpuaiMeH TUKIACYi HOTIRECIHAS S5-(2.4-muxinopdennn)-1,3,4-okcaqnazon-2-tuonra (4)
OKCIni, OHBIH aJKuIACyi OYpBIH cHHTS3AEIMEreH S-5-(2.4-muxnopdenmn)-1,3,4-okcagnazon-2-ua1  O-mpommt
kapbonoTtuoar (5) 6epai. CuHresnenreH KochlabicTapAbH KypblibiMbl SIMP, [TMP cniekrpiaae Ttexcepinai. bypoa
CHHTC3ICATCH KOCHUTBICTAPABIH (DH3HKA-XUMHAIBIK CHIATTAMANAPHI ACPCKTCT] clreMere colkec kemeai. S-5-(2,4-
muxaopdennn)-1,3,4-oxkcagnazon-2-un O-mponut KapOoHOTHOAT (5) KAHA KOCBUIBIC, OYPBIH CHIIATTAIMAFAH >KOHC
OHOOTHATIBIK OCIICCHATITIH 01aH dPi 3ePTTEY YIIIH KbI3BFYIIBLIBIK KOPCETEIL.

Tipek co3nep: 2,4-1uxI0pOCH301 KbIIIKBUIBL, THAPA3HA, IUKIACY, AJTKHIACY, OHOJOTHAIBIK OCICSHAIIIT.




