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ABSTRACT

1,3,4-Oxadizoles form abiol ogically important group of compounds having
activitieslike analgesic, anti-inflammatory, bactericidal, antifungal, anticon-
vulsant, psychotropic, plant growth regul ating and mono amino oxidaseinhi-
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bition. This research has focused on the incorporation of the oxadiazole
moiety intoisoniazid because of their versatile biological action, to get 2-(N-
substituted carboxamido methy! thio) -5-([4-(4-chloro benzyliding) amino phe-
nyl]-1,3,4- oxadiazole to explore the possibilities of some altered biological
action. The synthesized compounds were characterized by Melting point,
Thin layer chromatographylnfra red, Nuclear magnetic resonance spectros-
copy, etc. Almost al the synthesized compounds possessed good activity as

compared to the standard.

INTRODUCTION

Theherbicida, bactericidal and insecticidal prop-
ertiesexhibited by oxadiazole compounds*? havemade
them of considerableinterest especidly inthefield of
pesticidechemidtry.

Hagimoto et al.™ prepared amixture of 7% 2,5-
disubstituted oxadiazoles, 91.5% bentoniteand 1.5%
methoxyureaand used 400 g/acre. The mixturewas
useful to destroy Echinochloacrus— galli, Monochoria
vagindis, Cyperus microiriaand Linderniapyxidaria
Yamamoto et d. prepared 2,4,5-trisubstituted 1,3,4-
oxadiazolesand tested their insecticida activity. Green
riceleaphopper (Nephotettix cineticeps) wastotally
controlled within 24 hrs. by someof these compounds.
An effectiveinsecticide based on oxadiazole moiety
against housefliesand cockroaches was patented™!.
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Srivastava et al.l® have reported some 1,3,4-
oxadiazolesasvirucidal agentsagainst the plant virus
SRV. Goswami et a.! have prepared some 3,5-dis-
ubstituted 1,3,4-oxadiaxol e-2-thionesand screened for
their fungitoxic properties against Curvularia
verruciformisandAlterneriatenuis. Thedegreeof inhi-
bition ranged from 38-100% for few compounds. Some
3-and 5-substituted 1,3,4-oxadiazol -2-oneshavea so
been reported to exhibit antimycobacterial aswell as
fungicidd activity®

Antitubercular activity!™ of some 1,3,4-oxadiazole
compoundswasalso reported. Ram et al .1*Y prepared
some oxadiazol thiones and tested for anti convul sant
activity. Bhargavaet a.'@ havereported some N-sub-
stituted - 1,3,4-oxadiazol esas potential anticonvul sant
compounds. He also pointed out that mono-, di-and
tri-methyl subgtitution inthe phenyl ring decreased the
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anticonvulsant activity. Mazzone et al.[*®l have
synthesised some2,5— disubstituted 1,3,4-oxadiazoles
and screened for anti-inflammatory, sedativeand anal-
gesicactivity onrateand micewith satisfactory tresults.
Saxenaat a. have tested some 1,3,4-oxadiazoles
for acetyl cholineesteraseinhibitory activity onrat brain
at three different concentrations. Some of the com-
pounds showed promising results.

This formal a basis for the further study of
oxadiazolesasthey themsel ves show pharmacodynamic
properties.

Many hydrazine derivativeshave been reported as
important medicinal compounds. Hydrazide of
isonicotinic acid isoneof the most effectivedrugefor
thetreatment of tuberculoss. It hasopened anew branch
inmedicina chemistry and largenumber of structurdly
rel ated compounds have been synthesi sed and tested
for their antimicrobia activity. Largenumber of carboxy
hydrazides have been examined for antitubercul ar ac-
tivity™ Benzoyl hydrazideand ring substituted and ogs
areactiveagaingt bovine strain of mycobacterid®

Benzocaineisreported to posses different types of
biologica propertie. Benzocaine has been known to
possess marked anaesthetic propertiesand itisused as
adusting powder onwounds. Itisalsoand inform or
ointment!*”, Cinnamic acid sdt of benzocaineishighly
potent quick local anaesthetic. Clark(*® inareview of
benzocai ne hasdescribed itsvaluable usein teething
| otion, anti septic toothache drops, earache drops, and
vanishing cream for sun and wind burns. Block et d .19
tested benzocaineand itsana ogsfor their antitubercu-
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lar action. Benzocaneand other estersof p-amino ben-

REACTIONSCHEME

H2N—©—COOC2H5

NHZ_NHZ
C,H50H

HZN—©—CO-N H-NH,

CS,
KOH

AW

H,N

2 0~ sH
C|—©—0Ho

CH3OH

T erm DL
Cl CH=N
O SH

l Ar—NH—=CO—CH,—Cl

i
cl CH=N
_©_ _©_ko S-CH,—CO—NH=-Ar

TABLE1
Sr.No. R Molecular Formula M.V. Yiedd% M.P°C % of N %ofS

Found Reqd. Found Reqd.
@ 2 ©) (4) ©) (6) @) (8) 9) (10)
1 -CeHs C3H170,N,SCl 448.5 45 205 1244 12.48 7.10 7.13
2. -2-Cl-CgH,4 C3H160,N4SCl» 483 51 170 1155 11.59 6.65 6.62
3. -3-CI-CgH,4 C3H160,N4SCl, 483 47 120 11.60 11.59 6.61 6.62
4,
5. -2-NO,-CgH4 Ca3H1604N5SCl 493.5 54 175 1419 14.18 6.45 6.48
6. -3-NO,-CgH4 Ca3H1604N5SC; 493.5 49 187 1415 14.18 6.46 6.48
7. -4-NO,-CgH4 Ca3H1604N5SCl 493.5 48 157 1420 14.18 6.50 6.48
8. -2-OC;Hs-CsHy  CasH2105N3SCl 492.5 49 155 11.30 11.37 6.43 6.49
9. -4-OC,Hs-CsHy  CysH,;05N,SCI 4925 55 188 1141 11.37 6.47 6.49
10. -4-Br-CgH,4 Ca3H160,N4SCIBr 527.5 49 182 1058 10.61 6.03 6.06
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zoicacid areuseful inloca treatment of painful tuber-
culosislesionssuch aslerygeal tuberculosis?. Ben-
zocaneisaso usedinantisepticand antibacteria prepa
rations such as“‘sulfonycaine” which is composed of
boric acid, benzocaineand sulfonamide?!. Hydrazide
of pamino benzoic acidisinactive against tubercleba-
cilli?? but someof itsderivativesarefound to beactive
as antimicrobial agents. Thaker and Parekh®! have
prepared Schiff ’s bases of p-amino benzoyl hydrazide
with variousadehydes and tested for antibacteria and
antitubercular activity. Some of them have shown re-
markableactivity.

From theabove observations, wewereinspired to
synthes setitled compounds-2-(N-phenyl carboxamido
methylthio)-5-(4-chloro phenyl benzylidine) -1,3,4,
oxadiazoles.

The hydrazide of p-amino benzoic acid was pre-
pared by reection of benzocainewith hydrazinehydrate
in ethanol. Oxadiazole ws prepared by the method de-
scribed inthefirst section of Part |. Schiff’s bases were
prepared by refluxingamixture of oxadiazole-2-thiones
and gppropriateddehydein ethanol. Find ly titled com-
pound were prepared by heating latter with N-
chloroacetyl chlorideinakainedcohal.

EXPERIMENTAL

Chemicalswere procured from E. Merck (India)
and S. D. FineChemicas(India). Mdting pointswere
taken in open capillary tubesand areuncorrected. Mi-
croanaysis of the compoundswas done on aPerkin-
Elmer model 240 analyzer (Perkin-Elmer, USA) and
thevaueswerefound within+ 0.4 % of the theoreti-
cal values. IR (KBr) spectra were recorded on a
Perkin-Elmer 157 infrared spectrometer (nmax in cm-—
1) (Perkin-Elmer, USA) and 1H NMR spectrawere
recorded on a Varian E-360 MHz (Perkin-Elmer,
USA) or Bruker spectrometer DPX-300MHz
(Bruker, Germany) withtetramethylsilane (TMS) as
aninternal standard. Mass spectrawererecorded on
aJeol IMS-D 300instrument (Jeol, Japan) fitted with
aJM S 2000 datasystem at 70 eV. Spectral dataare
consistent with the assigned structures. The progress
of the reactionswas monitored on silicagel G plates
usingiodinevapour asvisualizing agent. All solvents
weredistilled prior touse.
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Preparation of p-amino benzoyl hydrazine

Benzocaine (33.0 g, 0.2 mole) was dissolved in
ethanol (70ml, 95%) with stirring. Hydrazine hydrate
(80ml, 99%) was added dropwise and contentswere
refluxed onwaterbath for four hours. Excessof solvent
wasditilled off and thereaction mixturewascooled to
4-5° C. The separated product was filtered, washed
with chilled ethanol and dried in oven at 105° C.
Recrystalised from ethanal. Yield, 23.5g; 78%, m.p.
209-10° C; Found: N, 27.78%, C_H,N.O; Required:
N, 27.81%

Prepar ation of 5-(4-amino phenyl)-1,3,4-oxadiazol-
2-thione

p-Amino benzoyl hydrazine (15.1 g, 0.1 mole) ws
dissolvedinsolution of potassium hydroxide (5.6 g; 0.1
mole) in 100 ml water with constant stirring. M ethanol
(100 ml) wasadded dropwise and aclear solution was
obtained. CS2(6ml, 0.1 mole) was added dropwise
with constant stirring. Theresulting sol utionwasrefluxed
for sx hoursand then concentrated. Residual solution
was poured inwater andfiltered. Thefiltratewasacidi-
fiedwithdilute HCI. Theproduct thus obtained wsfil -
tered washed with water and dried. Recrystallised from
ethanol. Yidd, 16.51 g; 86 %, m.p. 259-10° C; Found:
N, 21.80%; S 16.60%, C,H, ON_S; Required: N,
21.87% S 16.66%

Prepar ation of 5-[4-(4-chlor o benzylidin)-amino] —
phenyl 1,3,4-oxadiazole-2-thione

5-(4-Amino phenyl)-1,3,4-oxadiazole—2 — thione
(19.2g; 0.1 mole) wasdissolved in spirit. p-chloro ben-
zaldehyde (14.05g ; 0.1 mole) was added dropwise
with constant strring. Resultant solution wasrefluxed
on awaterbath for three hours. Excessof solvent was
digtilled off. Thecontentsweredlowed to cool at room
temperature. The separated product was filtered,
washed withwater and dried. Recrystdlized from etha:
nol. Yield, 25.25 g; 81 %, m.p. 156° C; Found: N,
13.26%; S 10.09%, C H, ON,SCI; Required: N,
13.31% S 10.14%

Preparation of 2-(N-phenyl carboxamido methl
thio) -5-(4-(chloro benzylidine) amino] — phenyl-
1,3,4- oxadiazole

5-[4-(4-chloro benzylidin) —amno) —phenyl 1,3,4-
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oxadiazol-2-thione (3.15 g. 0.01 mole) wasdissolved
in solution of potassium hydroxide (5 g) inwater (20
ml). a- Chloro acetanilide (2.37 g; 0.014 mole) was
added with constant stirring at 80° C. Stirring wascon-
tinued and the reaction mixture maintained a 80° C for
two hours.

Thecontentswereleft overnight. Thecrystalswere
filtered. washed with water and dried. Recystallised
fromethanal. Yidd, 2.016 g; 45 %, m.p. 205° C; Found:
N, 12.44%; S7.10%, C,H,, O,N,SCI; Required: N,
12.48% S 7.13%

Spectral data: The IR spectra of 2-(N-Pheryl
carboxamido methylthio)-5-[4-chloro benzylidine)
amino phenyl]-1,3,4—oxadiazole showed following
characteristic bands. 3310 cm* (-NH str., acetamido
group), 1725 cm™*(>C=0 str. Acyclic) 1650 cm (-
CO-NH linkage), 1600 cn (>C=N- gtr. Cyclic), 1520
cmt (C-O-Cstr. Cyclic), 1400 cm™* (S-CH2 str.) 1280
cm® (= N-N=C dtr., cyclic str.) 820 cm® (C-H bend-
ing for 1,4— disubstituted benzene ring), 690 cm™ (C-
H bending, mono substituted benzenering), 770 cnt
(C-Cl gtr. For benzene substitution.) PM R spectrum of
the compound showed signal sasfollowes: 9.56 (broad
sgnd dueto-NH proton), 6.8-7.35 (multiplet aromatic
protons), 1.945 (singlet, Ar- CH—Str.), 2.9 6 (-CH2
gnglet.)

CONCLUSIONS

A new classof oxadiazoleswas synthesized by cy-
clization of theterminal carboxylic group of an aroyl
propionic acid with the objectiveto devel op better anti-
inflammatory and ana gesic moleculeswith or without
ulcerogenic activity. Theresultsof biologicd testsmake
nove oxadiazolesinteresting lead moleculesfor further
synthetic and biologica evauation. It can be concluded
that thisclass of compoundscertainly hold great prom-
isefor discovering safer anti-inflammatory agents.
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