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ABSTRACT

A novel seriesof 1,3,4-oxadiazoles have been synthesized from substituted
aromatic acid with the aim to get better anti-inflammatory and analgesic
agents with minimum or without side effects (ulcerogenicity). Structures of
the synthesized compounds were supported by means of IR, 1H NMR and
mass spectroscopy. Title compounds were evaluated for their antibacterial
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activities. All compounds were found to have significant antibacterial ac-

tivities. © 2012 Trade Sciencelnc. - INDIA

INTRODUCTION

Heterocyclic compoundscontaining thefive-mem-
bered oxadiazol e nucleus possess aiversity of useful
biological effects. 1,3,4-Oxadiazole and 3-
aroylpropionic acid moi eties are important because
of their versatilebiologica actions. In particular, com-
pounds bearing the 1,3,4-oxadiazole nucleus are
known to have unique antioedemaand anti-inflamma:
tory activities?3. Differently substituted oxadiazole
moi eti es have al so been found to have other interest-
ing activitiessuch asanalgesic?3, antimicrobia, an-
titubercular®, anticonvulsant'® and anti-hepatitis B
vird activitied”. Non-steroidd anti-inflammatory drugs
NSAIDsform aclass of therapeutic agentsthat are
most widely used because of their anti-inflammatory,
ana gesic and antipyretic effects. The prevaent side
effectsof NSAIDsarethe occurrence of gastrointes-
tinal sdeeffectslikegastric upset, irritation and ul cer-
ation®. 3-(4-Bromobenzoyl)propionic acid isan ex-
ampleof thewell known aroyl propionic acid class of
non steroidal anti-inflammeatory agents. Aroylpropionic

acidsare effective anti-inflammatory agentsand some
of themarecommercially available; however, they are
associated with gastrointestinal side effectd®19. Stud-
iessuggest that direct tissue contact of these agents
playsan important rolein the production of side ef-
fectd™ and thereported literature confirmsthat gas-
trointestinal side effectsof aroylpropionic acidsare
dueto the presence of afree carboxylic group inthe
parent drugi®*2, Thus, devel oping new agentswith
minimum or without side effectsisan extensivere-
search areaat present.

EXPERIMENTAL

Chemicalswere procured from E. Merck (India)
and S. D. FineChemicals(India). Melting pointswere
taken in open capillary tubesand are uncorrected. Mi-
croanaysis of the compounds was 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 incm-—
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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) with tetramethylsilane (TMS) as
aninterna 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 thereactionswas monitored on silicagel G plates
usingiodinevapour asvisualizing agent. All solvents
weredistilled prior touse.

Preparation of methyl phenyl acetate

Phenyl acetic acid (40.8 g; 0.3 mole) was dis-
solved in methanol (200 ml) and con. Sulphuric acid
(3ml, 98%) was added drop wise. Thereaction mix-
turewas refluxed on water bath for four hours. The
reaction mixture ws allowed to cool and pouredin
ice-cooled water. The mass was transferred to
separatory funnel, thoroughly shaken and allowed to
settle. Organic layer was collected, washed several
timeswith water, dried and transferred to distillation
flask. Ester wascollected at 192° C. Yield: 38.6Q;
86% C,H, O, b.p. 192° C.

9" 10

Prepar ation of phenyl acetyl hydrazine

Methyl phenyl acetate (30.0 g, 0.2 mole) was
mixed with ethanol (50 ml, 95%) and hydrazine hy-
drate (30 ml, 8%) was added. Thereaction mixture
wasrefluxed on waterbath for three hours. Excess of
ethanol wasdistilled off. Residue was cooled to 4-5°
C. The separated crystalswere filtered and washed
2-3timeswith ether. The product wasrecrystallised
from ethanol. Yield, 27.6 ; 92% ; m.p.114°C (Rep.
116°C) Found N, 16.61% CH, ON,: Req. N,
16.89%

Preparation of 5-benzyl-1,3,4-oxadiazole-2-thione

Phenyl acetyl hydrazine (75.0 g: 0.5 mole) was
dissolved in potassium hydroxide (56.0 g: 1.0 mole)
in 100 ml water and 100 ml methanol with constant
stirring. Tothisclear solution, carbon disulphide (60.0
ml, 1.0 mole) was added drop wisewith constant stir-
ring. Theresulting solution was heated under reflux
for six hours. Reflux condensor was removed and
solution wasfiltered to remove any unreacted mate-
ria orimpurities. Thefiltratewasacidified with dilute
hydrochloric acid. The compound thus obtained was
filtered, washed with water and dried in oven at 105°
C. Recrystallised from alcohol. Yield, 58.56g9 61%
m.p.210° C; Found: N, 14.50%; S, 16.6%
C,H,ON,S; Required: N, 1458%; S, 16.66%

Preparation of 2-(N-phenyl car boxamido methyl
thio) -5-benzyl-1,3,4-oxadiazole

5-Benzyl-1,3,4-oxadiazole-2-thione (1.92g; 0.01
mole) wasdissolved in solution of potassium hydroxide
(10g) inwater (20 ml). To this, a-chloro acetanilide
(2.37 g; 0.014 mole) was added with constant stirring
at 80 C. Thereaction mixturewaskept at 80 Cfrotwo
hourswith gtirring and after that |eft overnight. Thecrys-
tallinemassthat separated out wasfiltered, washed with
coldwater and dried. Recrystdlised fromethanal. Yield,
1.91¢g; 59% m.p.125°C; Found: N, 12.89%; S, 9.80%
C,H,.O,N_S; Required: N, 12.92%; S, 9.84%

17" 15
Spectral data: The IR Spectra of 2-(N-phenyl
carboxamideo methyl thio) -5- benzyl- 1,3,4 —
oxadiazole, showed following characteristic bandsat:
3290 cm™ (-NH str. , acetamido group) , 1720 cm?
(> C=0str., acyclic), 1650 cm* (-CO-NH linkage),
1600 cm* (> C=N —Stri., cyclic), 1520 cm™ (C-O-C
str., cyclic), 1430 cmt (-CH2, benzylic),1420 cm'?

TABLE 1: Physical propertiesof 2-(N- substituted car bxamido methyl thio)-5- benzyl 1,3,4- oxadiazoles

. o % of N % of S

No. R M.F. M.W. Yied M.P.°C

Found Reqd. Found Reqd.
) ) ©) (4) ©) (6) (7) (8) (9) (10)
1. -CgHs Ci17H150:N5S 325 59 121 12.89 12.92 9.80 9.84
2. -2-NO,-CgH,4 C17H1404N,S 370 61 75 15.11 15.13 8.61 8.69
3. -3-NO»-CsH, Ci17H1404N,S 370 58 118 15.15 15.13 8.65 8.64
4.  -4-NO»-CgH, Ci17H1404N,S 370 51 140 15.10 15.13 8.62 8.64
5. -2-CH3-C¢H,4 CisH170:N3S 339 65 105 12.40 12.38 9.45 9.43
6. -3-CH3-CgH, CisH170:N3S 339 69 85 12.35 12.38 9.40 9.43
7. -4-CH3-CgH, CisH170:N3S 339 55 91 12.40 12.38 9.41 9.43
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TABLE 2: Antilbacterial and antituber cular activity of some
2-(N-substituted carbxamido methyl thio)-5- benzyl 1,3,4-
oxadiazoles

Antibacterial activity Antituber cular

Zone of inhibition in mm activity.
Sr.
Ar. Salmonella
No . ; Conc. Ing/
E.coli S.aureus typhi
5 ml 10
Para A

) 2 @) 4 5 (6) ™
1. -CeHs 20 18 19 - +
2. -2-Nop-Ce¢Hs 18 17 23 - +
3 -3-Nox-CgHs 18 17 17 + +
4  -4-Nop CeH, 18 22 17 + +
5 -3-CHs3-CeHs 20 16 16
6 -3-CHs-CeHs 20 15 18
7 -4- CHs- CeH4 20 20 17 - +

REACTIONSCHEME

Q—CHZ—COOH
CH3OH
H,SO,
<i>ch2—coocH3
C,Hs0OH
NH,—NH,

@CHZ—CO—NH—NHZ

Ccs,
KOH
MeOH

OCHZJNI\?)IN\SH

l Ar—NH—CO—CH,—ClI

N—N
o
@CHZJ\O)\S—CHZ—CO—NH—R

(S-CH2 str., methylene str.,strong band), 1280 cm-
1(=N-N=C<sdtr., cyclic str.,) 690 and 740 cm* (C-H
bending for mono substituted benzenering). PMR
spectrum of the compound showed signalsasfol-
lows. 9.6 6 (broad signal dueto -NH proton), 6.8 -
7.2 & (multiplet, aromatic protons), 2.8 (S-CH2-sin-
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glet), 2.35 (-CH2 singlet).

Similarly different subgtituted 1,3,4— oxadiazoles
have been prepared by using substituted o.-chloro ac-
etanilide

CONCLUSIONS

A new class of oxadiazoleswas synthesized by cy-
clization of thetermina carboxylic group of an aroyl
propionic acid withthe objectiveto devel op better anti-
inflammatory and anal gesic mol ecul eswith or without
ulcerogenic activity. Theresultsof biological testsmake
novel 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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