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SYNTHESIS AND PROPERTIES DERIVATIVES
OF HYDRAZIDE ISONICOTINIC ACID

Abstract. The article presents the literature and experimental materials on chemical transformation of a known
anti-TB drug - isonicotinylhydrazide (INH), the study of the structure of its many derivatives and their
pharmacological activity. A one-step method for the synthesis of isonicotinylhydrazide interaction isonicotinic acids
and hydrazine hydrate under microwave irradiation, characterized by reducing the number of stages, the
intensification of the process. Benzoyl isothiocyanate and condensation of furan-2-carbonilisotiotsianate (prepared in
situ by heating the corresponding acid chlorides with potassium thiocyanate in acetone) with isonicotinylhydrazide
were synthesized tiosemicarbazide-derivatives. When studying the interaction of INH with 2 3-dibromo-
propilisotiotsianate it is shown that the reaction undergo intramolecular heterocyclization substituted thiourea
intermediately formed with the formation of the 1,3-thiazoline. In interactions INH with metakriloilizotiotsianate
was obtained corresponding tiosemicarbazide derivative. It has been shown that increasing the reaction time and
raising the temperature of the reaction mixture undergoes intramolecular heterocyclization thiosemicarbazide to
form 5,6-dihydro-1,3-thiazine-4-one. The interaction of INH with carbon disulfide in the presence of potassium
hydroxide to form a potassium salt hydrozinoditioisonikotino acid mixture and subsequent acidification with
hydrochloric acid gave the product solution of 5- (pyridin-4-yl) -1,3,4-oxadiazol-2 (3H) -thione. The results show
the feasibility and prospects search of highly biologically active substances among the new multifunctional
derivatives on the basis of isonicotinic acid hydrazide.

Keywords: hydrazide isonicotinic acids, ftivazid, hydrazones, thiosemicarbazides, TB drugs, NMR-
spectroscopy.

YK 547.7/.8+547:541.427

O.A. Hypkenos !, C./I. ®asbuios ', A M. I'azanues 2,
JK.B. Catnaesa ', [ILK. Amepxanosa °, I'.JK. Kapunosa '

"MacTHTYT Opranmyeckoro cuATe3a H yraexumun PK, r. Kaparauma;
*KaparanIHHCKHIT roCyIApCTBEHHbIH yHuBepcHTeT mMeHH E. A. Bykerosa MOH PK

CHUHTE3 1 CBOMCTBA ITPON3BOJIHBLIX TNJIPA3ZUIA
N30HUKOTUHOBOM KUCJIOTHI

AnHotanusi. B cratbe mpeacTaBneH JIHMTEPATYPHBIH W 3KCIHCPHMCEHTANBHBIM MAaTCpHAN MO XHMHUYCCKOH
TpaHc(OPMAIIUH H3BECTHOTO MPOTHBOTYOCPKYJIC3HOTO MPpemapaTa - THAPA3uAa H30HUKOTHHOBOM kucaoThl (ITMHK),
H3YUCHUIO CTPOCHHS €r0 MHOTOUHCJICHHBIX IMPOM3BOAHBIX M HMX (DPapMAKOIOTHYECKOH akTHBHOCTH. Paspaboran
onHocTanuiHbl Meton cuHre3a MHKa B3amMOAcHCTBHEM H30HHKOTHHOBOM KUCIOTBI M THAPA3HH-THAPATA B
VCAOBHAX MHKPOBOJTHOBOTO OOJIYHUCHHS, XAPAKTCPHIYIOIMMICA COKPAIICHUCM YHCIA CTagui, WHTCHCH(HKAIHCH
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mporuecca. KonaeHcanue# OCH30MIM30THOLMAHATOB W (PypaH-2-KapOOHMIM30THONHMAHATA (TONYUCHHBIX in Situ
HATPEBAHHEM COOTBETCTBYIOIIMX XJIOPAHTHAPHAOB C POJAHUCTBIM KAMHEM B CPEAC ALETOHA) C THAPA3ZHAOM
H30HUKOTHHOBOM KHCIOTHI OBLIH CHHTC3HPOBAHBI THOCEMH-KApOA3WIHBIC NMPOM3BOAHBIC. [Ipm m3yueHWH B3au-
mometicteua [MHKa ¢ 2,3-muOpoMIponim30 THOHAHATOM MOKA3aHO, YTO PCAKIHS MPCTCPICBAIOT BHY TPHMOJIC-
KYJUIPHYIO TETEPOUMKIM3ALHIIO MPOMEKYTOYHO 00pa3yIOMIErocs 3aMEIEHHOTO THOMOYCBHHBI C 00pazoBanueM 1,3-
trazommHa. [Ipum B3ammopeticreuii [MTHKa ¢ MeTakpmaomIm3oTHOIIMAHATOM OBIJIO IOJYHYCHO COOTBETCTBYIOIIEE
THOCEMHKAPOA3HIHOE MPou3BoAHOE. [10Ka3aHO, YTO MPH YBEIMUCHUH TPOA0JDKATCIPHOCTH PEAKIMHU H TTOBBIIICHAN
TEMIIEPATYPbl PEAKIHOHHON CMECH THOCEMHUKAPOA3HI MPETEPIIEBACT BHY TPUMOJICKY ISIPHYI0 T€TCPOLMKIM3ANNIO C
oOpazoBarueM B 5,0-muruapo-1,3-tnasuH-4-oHa. Hccmemosano wiammopciicteue [MMHKa ¢ cepoyraepoaoM B
TIPUCYTCTBUH €IKOTO KAIHsI C 00pa30BaHUEM KAJTHEBOH COJIM THAPA3HHOIATHON30HUKOTHHOBOM KHCIIOTHI M IOCIIE-
JyIOIIce MOJKHUCICHHE CMECH PACTBOPOM COJIMHOM KHCIOTHI NPHUBENO K MPOAYKTY S-(mupuamH-4-mm)-1,3 4-okca-
muazon-2(3H)-tnona. TlomyueHHBIE PE3yJIBTATHI CBHACTEILCTBYIOT O IIENECOOOPA3HOCTH M NEPCICKTHBHOCTH
TONCKA BHICOKOA(P(PEKTUBHBIX OHOTOTHUCCKH AKTHBHBIX BEIIECTB CPEIH HOBBIX MOIU(YHKIMOHANBHBIX IPOHU3BOI-
HBIX HAa OCHOBE THAPA3HAA H30HHKOTHHOBOM KHCIOTBL

KimoueBpie c10Ba: THAPA3HA M30HHKOTHHOBOH KHCIOTHI, (DTHBA3HA, TUAPA30HBI, THOCEMHKAPOA3UIBI, IPO-
THBOTYOEPKYJIe3HbIE penaparsl, SIMP-cieKTpocKoTHs.

CocauHCHUS, COACPKAIMUE B CBOCH CTPYKTYPE TMAPA3HAHBIN (PPArMEHT, HIHMPOKO HCMOIB3YVIOTCS B
Pa3sTUUHBIX OTPACIIX HAYKH, TCXHUKH W MCOHULHHBI, SBIAICH JOCTATOYHO XOPOIIO H3YICHHBIMH.
Hecmotps Ha OosbIioe YHCIO MyONMKALMNA MO CHHTE3Y PA3IMYHBIX THAPA3HIHBIX MPOU3BOMHBIX, KX
CBOHCTBAM W CTPOCHUIO, OHH M B HACTOAINCC BPCMS MEPCICKTHUBHBI M JAUTBHCUINCTO H3VICHUSI U
ycoBepiueHcTBOBaHUA [ 1, 2].

Hzeectro, uro TMHK u e¢ro mpon3BoaHBIC ABISIOTCS HA CCTONHAIIHHUN ICHb OTHUM W3 OCHOBHBIX
IIUPOKO HUCTOJIb3YEMBIX H JOBOJIBHO HEAOPOTOCTOSIINX TYOCPKYIOCTATUKOB, OH BCE K€ MO MHOTHM
KIMHHUYCCKAM TapaMeTpaM HE VIOBACTBOPSCT TPSOOBAHMSM, MPESABABIICMBIM K COBPEMCHHBIM
npenaparaM. Ha ocrose TMMHKa (1) cuHTE3MpOBaHO MHOMKECTBO Pa3IHYHBIX MPOH3BOIHBIX C IMHPOKOU
BapHaLUeH MPOTUBOTYOCPKYJIC3HOM aKTUBHOCTH M TOKCHYHOCTH COSAUHCHUL [3].
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JlaHHBI METOJ CHHTE3a HOBBIX MPOTHBOTYOCPKYIC3HBIX COCAMHCHHH M K HACTOAICMY BPEMCHHU HE
nOTCPATI CBOKO AKTYaJIbHOCTD, T.K. 10 CHUX IOP ABJIFICTCA OOJHUM U3 OCHOBHBIX U HaI/I6OJ'I€C IPOCTBIX HyTeﬁ
MOJYYCHUS HOBBIX MPOTHBOTYOepKynesHbx npenaparos [4]. Tak, B 1951 r. B Coserckom Coroze ObL1
paspaboTaH CHHTE3 TAKOTO LICHHOTO mpenapara kak ¢rusaszuf [S]. @rusazusg (2) ABISCTCS THAPAZOHOM,
Cr0 TOJYYAOT B3aUMOJICKUCTBHCM THAPA3HIA H30HUKOTHHOBOHM KHCIOTHI ¢ BaHWIMHOM. DtHBa3zng
o0nagaeT MEHBIICH TOKCHYHOCTBIO M JIyUIICH WHAWBUAYAIBHOU MEPEHOCHMOCTBIO. JTOT MpEmapar B
HACTOSIICE BPSMS 3aHUMACT BSAYIICE MECTO B JICUCHUU Pa3nudHbiX hopm TyOepkyaesa [3]:
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TpyaHocTH B neducHUM TYOCPKYIE3a CBA3AHBI C PA3BUTHEM JICKAPCTBCHHON YCTOMIHBOCTH MHKOOAK-
Tepuii TyOCpKyJe3a M yTparhl MpernaparoM JieueOHOro AehcTBHsA. B CBSI3M ¢ 3THM CHHTE3 HOBBIX
MMPOU3BOAHBIX THUAPA3UIOB M30HHKOTHHOBOW KHCIOTHI MPOJOJIKACTCS, W TOUCK BBHICOKO3(D(PEKTHBHBIX
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MPOTHBOTYOSPKYIC3HBIX MPEMAPATOB MO-MIPSKHEMY SIBILICTCS aKTyaabHOU 3amauchi [6]. B xauanueckoi
MPAKTHUKE CCTOMHS ITUPOKO UCIIONB3YIOTCS MPOU3BOIHBIC THAPA3HIA U30HUKOTHHOBOW KUCTOTHI, MCTA3H
(3), benasuz (4), camosuz (5) u gapycas (6).
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IMpousBoaHbic ruApasuaAa H30OHUKOTHHOBOH KuUCAOTHL — «@DtmBazum» (2) u «Merasugy (3) —
SIBIISIFOTCS IPOBEPEHHBIMH U 3D (DEKTHBHBIMH ICKAPCTBEHHBIMH MPEIIapaTaMu, MPUMCHICMBIMU B JICUCHHH
TyOepkynesa. C Henapio ONTUMHU3ALNH POLEcca MONYUCHHS aBTopaMH [7] OB M3YUCH crocod CHHTE3a
atux coeaquHeHumi (2) u (3) B yCI0BUIX MUKPOBOIHOBOTO 00myucHus (MBO) no crnieayroieii cxeme:
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KoHBEKIIMOHHBI METOA CHHTE3a W30HHUKOTHHOWI-(3-METOKCH-4-THAPOKCHOCH3WINICH )-THAPA30HA
(2) 3akmovancs BO B3aUMOACHCTBHU THAPA3UAA W30HUKOTHHOBOH KHCIOTH W BAHWIHMHA B TCUYCHHC 3
gacos mpu Temnepatype 50°C. VcraHosneHo, uto B ycaousx MBO yaaeTcst CHHTE3HPOBATh COCIMHEHUE
(2) B Teuennme 1-2 mun npu MowmHOcTH M3nyueHus 360 Br ¢ Beixogom 97% [7].

Buc-m3onukotuHOMITHApasuHoMeTaH (3) B KIACCHYCCKUX VCIOBHAX MOMYYEH NMPH HArpe-BaHUH
CMECH THApAa3uAa W30HUKOTHHOBOHM KucIOTHl M 37% pactBopa opmamuHa B TeucHue 1,5 wacoB npu
temmeparype 60-80°C. TIpu mpumenerin MB-akTHBaIMK yIAETCS CHHTE3MPOBaTh coeauneHue (3) 3a 30
cexyHn npu moinaoct MBU — 360 Br. Brixog «Metazuga» (3) cocrasistetr 95%. @Pusnko-xuMHueCKue
koHCTaHTH u gaHHee UK-cnektpoB «@tmBasmga» um «MeTazuaa»y COBIAIM C PAHECC OMMCAHHBIMH B
aureparype [7].

WNHruburopel MOHOAMHHOOKCHIA3B 4acTo Oonee 3(PQeKTUBHBI, YeM APYTHE AHTHIACT-PECCAHTHL.
HNHruburopsl MOHOAMHUHOOKCHAA3bl B IICUXHATPHH HCHONB3VIOTCA MpPH JACHPECCHIX, KPOME TOTO,
YMEHBINAIOT YacTOTY M MHTEHCHUBHOCTH NMPHCTYNOB cTeHoKapanu. Hexoropere nponssogusie I MTHKa kax
uHrHOUTOPB MoHoamuHoOkcHIazel (MMAOQO) obmazaror oOparuMoro v HEoOpaTUMOro AchcTBHs. Tak,
st auagaMu-( 1-[2-0en3unkapOamMoni)aTi |-2-u30HUKOTHHO-IrHApa3uay (7) XapakTepeH HeoOpaTtu-
Moe aericteue. OnyOnukoBanbl AaHHBIEC 00 3((EKTHBHOCTH HUATAMHIA B KOMIUICKCHOH TEeparvu Xpo-
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HUYCCKOro ajkorojusma. KpoMe Toro, HuanaMua NOTCHIHUPYET ACHCTBUE O0apOMUTYpaToB, aHATCTUKOB,
MCCTHBIX aHECTCTHKOB |8, 9].
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B 1951 r. ®okc B naboparopun ['opman Jls Pomr mpu mombITKe CHHTE3UPOBATh NMHUPUAMHOBBIN
aHanor THOOHA BBLACIHI MPOMEKYTOUYHBIH MPOAVKT HMIPOHHA3NA (8) WM H30MPONMITHAPA3HI H30HH-
KOTHHOBOU KUCJIOTHL.
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Unponuazng (8) — HeceneKTUBHBIA HMHruOMTOp MOHOaMUHOKcHAasel. [lpu aesamkumupoBaHun
HIPOHUA3U] MPEBPALIACTCS B IPOTHBOTYOCPKYIC3HEIN Npenapar u3onuazui. MnpoHuasny, B OTIMYHE OT
H30HHA3UAA, OJOKHUPYET MOHOAMUHOKCHAA3Y U TAKHM 00Pa30M VBEJIUYHBACT COACPIKAHUE B OPraHU3ME, B
YACTHOCTH, B TOJOBHOM MO3TY, MOHOAMHHOB U cepotuHrHa. Mnponuazun (8) obrazact BRIPaKCHHBIM
reNaTOTOKCHIESCKUM ASHCTBHEM, M3-3a 3TOTO OH MCKITIOUCH M3 CITUCKA JIEKaPCTBEHHBIX Ipenaparos [10].

Asropamu [11] ¢ uenpr0 co3gaHus TPAHCIOPTHBIX (GOPM MPOTHBOTYOCPKYIC3HBIX IPEMAPATOB
I'MHKa u ¢ruBazuaa ocCyINECTBICH CHHTE3 KPayH-THAPA30HOB H30HHMA3nAa. DopMuUI-3aMelcHHEIC
kpaysa-3¢upst (9) u (10) nonyuanu HarpeBanueMm AuOCH30-18-kpayH-6 win 6eH30-12-kpayH-4 cO CMEChIO
ypotpornuna u TpudropykcycHou kuciaotel. I'mapazonsr (11) u (12) cHHTC3UPOBAIH B3aUMOICHCTBHEM
tdopmun-zamerneHubX (9) unu (10) ¢ [TMHKoMm B BOaHO-CIHPTOBOH cpeic B MPHCYTCTBHH YKCYCHOU

KHCJIOTBHI.
H=N—HN.
O —

N
\_/ NH—N=C o
H

- O
oy o Ot
" ﬁo\_foj

(10) (12)







