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ABSTRACT

A series of novel 1, 2, 4-oxadiazole derivativesewsynthesized and evaluated for in- vitro
antibacterial and antifungal activity. All the commds tested against bacteria showed
comparable or less antibacterial activities thare tteference drug. Differences in their activity
depend on the substitution of different groups. élepecifically, best antibacterial activity
among synthetic analogues was shown by comp6uwmth MIC of 10ug/mland compound4
with MIC of 50 ug/ml againstBacillus subtilis. All compounds tested showed iBagant
antifungal activity against all the fungi, comparéa the commercial fungicide Miconazole.
Among them compoundsand 8 showed good antifungal activity against Fusariustasi with
MIC of 10 and 5Q.g/ml.

Keywords:-Anti-bacterial, Anti-fungal, 1, 2, 4-oxadiazole, Glvalue.

INTRODUCTION

During the past decades, the human populationtaffewith life-threatening infectious diseases
caused by multidrug-resistant Gram-positive andnsn@gative pathogen bacteria increased to
an alarming level around the world [1]. Due to tteason, it is imperative to design and develop
new antibacterial or antifungal agents with novetmical structures preferably having different
modes of action rather than analogues of the exiimes. 1, 2, 4-Oxadiazoles exhibit diverse
biological activities. Oxadiazoles have often belscribed as bio-isosteres for amides and
esters. Due to increased hydrolytic and metabdébilities of the oxadiazole ring, improved
pharmacokinetic ansh vivo performance are often observed, which makes thetgzocycles an
important structural moiety for the pharmaceutigabustry. As consequence of these
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characteristics, oxadiazoles have often been tigett@f nhumerous drug discovery programs as
anti-inflammatory agents [2], anti-tumor agents [#)tential anticancer agents [4], Histaming H
receptor antagonists [5] as potent inhibitors ofFMiliological function [6], and bell-tryptase
inhibitors [7], In addition, 1,2,4-oxadiazoles anedely used as hydrolysis resisting amide
bioisosteres in the development of peptidomimdB¢sAlso, oxadiazoles exhibit wide range of
antibacterial, antifungal and activities againstai®-positive and Gram-negative bacteria
[9,10,11].

As a part of research program decide to developva antimicrobials, we report the synthesis
and evaluation of 1,2,4-oxadiazoles derivative hgnaryl and alkyl groups at C-5 position and
one or more methylene groups as a linker betweenatbmatic nucleus and carboxylic acid
group. Oxadiazoles having aryl, alkyl and one orenmethylene groups as a linker exhibit
different biological activities such as potent iitors of MIF biological functiorf,interleukin-8
(IL-8) receptor antagonists [12], anticancer atigi [13], anti-inflammatory [14], antimicrobial
[15], and cytotoxic activity [16], We use electramhdrawing subtituent on starting materials
beacause in litrecture some reports are avilabtd efiectron-withdawing group on different
biological activity such as antiinflammatory, auatitor properties [17], anf-amyloid imaging
agents [18], Thus it is clear that the 1,2,4-oxaoli@ nucleus is quite interesting and we report a
simple and straightforword synthesis and also dotobial activity of 1,2,4-oxadiazoles.

Based on these reports we embarked on the syntluésisovel 1,2,4-oxadiazoles with
introduction of aryl and alkyl moieties at C5 pamitand also one or more methylene group as a
linker between the aromatic nucleus and the caidbfumctionality as a part of our research
programme. These compounds are then screenednfaitro antibacterial and antifungal
activities.

EXPERIMENTAL SECTION

All reagents were used of analytical grade (ThoBaker)'*HNMR spectra were recorded on
Cuker Advance spectrometer (30MHz or 500MHz) usettamethylsilane as internal standard: J
values are in Hertz. Chemical shifts are reportegpm ¢) relative to the solvent peak, Mass
spectra were recorded on either GCMS (focus GC W& Il mass analyzer and thermoelectro)
with autosampler/direct injection (EI/CI) or LCM3RCI/ESI; Buker daltanoics Micro TOFQ).
HPLC purity was checked using Water Alliances oorigix Ultima 3000 HPLC system. All
chromatographic purifications were done on silica ¢1L00-200 mesh). Ethyl acetate and
petroleum ether were used for purification of coommis (Merck Kiesel 60 F254, 0.2mm
thickness sheet).

Synthesis of 4-(N-Hydroxycarbamimidoyl)-benzoic acid methyl ester (2): Hydroxylamine
hydrochloride (321 mg, 4.6 mmol) and sodium carb®r{d26 mg, 3.1 mmol) were added to a
solution of 4-Cyano-benzoic acid methyl estB; (500 mg, 3.1 mmol) in ethanol. The resultant
mixture was stirred at room temperature, followiigch water was added. The reaction mixture
was stirred at room temperature for 6 h. then r@aahixture was poured in to ice cold water
and filtered to obtain the crude. This was purifigdprecipitation using ethyl acetate and hexane
to obtain a title compound as white solid. Yiel8%6 *HNMR (DMSO, 300MHz):5 8.16 (d,J =

9 Hz, 2H), 7.89 (dJ = 9Hz, 2H), 6.16 (bs, 2H), 3.98 (s, 3H); MS (APQHyz195 [M+1]

Synthesis of 4-(5-Methyl-[1,2,4]oxadiazol-3-yl)-benzoic acid methyl ester (3): 4-(N-

Hydroxycarbamimidoyl)-benzoic acid methyl est@), (100 mg, 0.5 mmol) in pyridine was
added dropwise to a solution of acticanhydride (2§, 0.25 mmol) in dry pyridine. The
resultant mixture was stirred at 100-120C for &Howing the completion of reaction time, ice

497



R.H.Taleetal J. Chem. Pharm. Res,, 2011, 3(2):496-505

cold water was added and extracted with ethyl éeeteganic layer wash with 1N HCI followed
by brine to obtain the crude compound which wasfipdrby silica gel column chromatography
to obtain the title compound as white solid. YigeP6; '"HNMR (CDClk, 300MHz):5 8.06 (d,J

= 9 Hz, 2H), 7.78 (dJ = 9 Hz, 2H), 3.93 (s, 3H); 2.86 (s, 3H); MS (APQN/z219 [M+1];
HPLC: 93.32%.

Synthesis of 4-(5-Trifluoromethyl-[1,2,4]oxadiazol-3-yl)-benzoic acid methyl ester (4): The
compound was prepared forr) (using trifluoroacetic anhydride and pyridine. Téynthetic
method followed the same as frWhite solid. Yield 56%HNMR (DMSO, 300MHz):5 8.18
(d, J = 9 Hz, 2H), 7.85 (dJ = 9 Hz, 2H), 3.95 (s, 3H); MS (APClin/z 273 [M+1]; HPLC:
96.31%.

Synthesis of 4-{5-[2-(Carboxy-methyl-amino)-phenyl]-[1,2,4]oxadiazol-3-yl}-benzoic acid
methyl ester (5): The compound was prepared for) (1sing N-methylisatoic anhydride and
pyridine. The synthetic method followed the samdoag3). White solid. Yield 64%;HNMR
(DMSO, 300MHz):5 11.13 (bs, 1H), 8.17 (d,= 6 Hz, 1H), 8.04 (d) = 9 Hz, 2H), 7.91 (d) =

9 Hz, 2H), 7.60 (dJ = 6 Hz, 1H), 7.44 (t, 1H), 6.61 (t, 1H), 3.89 8), 2.85 (s, 3H); MS
(APCI); m/z354 [M+1]’; HPLC: 96.04%.

Synthesis of 4-[5-(2-Car boxy-ethyl)-[1,2,4] oxadiazol-3-yl]-benzoic acid methyl ester (6): The
compound was prepared forr) (using succinic anhydride and pyridine. The symnthetethod
followed the same as foB), White solid. Yield 61%:HNMR (CDCk, 300MHz):8 11.02 (bs,
1H), 8.07 (dJ = 9 Hz, 2H), 7.76 (d) = 9 Hz, 2H), 3.95 (s, 3H), 3.29 (t, 2H), 2.982H); MS
(APCI); m/z277[M+1]"; HPLC: 94.38%.

Synthesis of 4-[5-(2-Methoxycarbonyl-ethyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid methyl
ester (7): In a solution of compound 4-[5-(2-Carboxy-ethyl)d,4]oxadiazol-3-yl]-benzoic acid
methyl este6 (100 mg, 0.3 mmol) in methanol, SQE¢106 mg, 0.9 mmol) was added dropwise
at 0°C and stirred the reaction mixture at room tempeeatfor 10-12 h. following the
completion of reaction time, SOGNhas removed from the reaction mixture using déagtdn. ice
cold water was added and extracted with ethyl &eetaganic layer wash with brine to obtain
the crude compound which was purified by preciptatising ethyl acetate and hexane to obtain
a white solid. Yield 52%*HNMR (CDCk, 300MHz):8 8.14 (d,J = 9 Hz, 2H), 7.91 (dJ = 9 Hz,
2H), 3.95 (s, 3H), 3.73 (s, 3H), 3.30 (t, 2H), 2(882H); MS (APCI);m/z291[M+1]’; HPLC:
92.75%.

Synthesis of 4-[5-(2-Cyclopropylcarbamoyl-ethyl)-[1,2,4]oxadiazol-3-yl]-benzoic  acid
methyl ester (8): Thionyl chloride (106 mg, 0.9 mmol) was added avigie to a solution of 4-
[5-(2-Carboxy-ethyl)-[1,2,4]oxadiazol-3-yl]-benzaoacid methyl esterg] (100 mg, 0.3 mmol) at
0 °C. The reaction mixture was stirred at 40-4%0for 2 h. subsequently; SQGkas removed
from the reaction mixture using distillation. Fallmg this, added Cyclopropylamine (30 mg, 0.5
mmol) was added. This was followed by addition redthylamine (E4N) (43 mg, 0.4 mmol).
The reaction mixture was stirred for 15-16 h atmo@mperature. Following the completion of
reaction, the mixture was poured in to ice-coldewand extracted with ethyl acetate to obtain
crude compound which was purified by silica geluooh chromatography to obtain the title
compound as white solid. Yield 58%4NMR (CDCk, 300MHz):5 8.05 (bs, 1H), 8.03 (d] =
9Hz, 2H), 7.76 (dJ = 9 Hz, 2H), 3.95 (s, 3H), 3.16 (t, 2H), 2.852H), 2.32 (m, 1H), 0.56 (M,
4H); MS (APCI);m/z316[M+1]"; HPLC: 90.00%.

Synthesis of 4-[5-(3-Carboxy-propyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid methyl ester (9):
The compound was prepared for@) (sing Glutaric anhydride and pyridine. The syrithet
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method followed the same as f@).(White solid. Yield 68%;:HNMR (DMSO, 300MHz):8
12.03 (bs, 1H), 8.13 (d, = 9Hz, 2H), 7.89 (dJ = 9Hz, 2H), 3.88 (s, 3H), 3.07 (t, 2H), 2.41 (t,
2H), 2.02 (m, 2H); MS (APCI)n/z291[M+1]"; HPLC: 86.59%.

Synthesis of 4-[5-(3-Methoxycarbonyl-propyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid methyl
ester (10): The compound was prepared following same syntme¢ithod similar to that fof7j.
White solid. Yield 56%HNMR (DMSO, 300MHz):$ 8.14 (d,J = 9Hz, 2H), 7.93 (dJ = 9Hz,
2H), 3.95 (s, 3H), 3.69 (s, 3H), 3.07 (t, 2H), 2.4 2H), 2.27 (m, 2H); MS (APCI)m/z
307[M+1]"; HPLC: 93.22%.

Synthesis of 4-[5-(3-Cyclopropylcarbamoyl-propyl)-[1,2,4]oxadiazol-3-yl]-benzoic acid
methyl ester (11): The compound was prepared following same syntime¢ithod similar to that
for 8.White solid. Yield 50%;"HNMR (DMSO, 300MHz):$ 8.13 (s,1H) 8.04 (d] = 9Hz, 2H),
7.76 (d,J = 9Hz, 2H), 3.95 (s, 3H), 3.29 (t, 2H), 2.58 ({)22.12 (m, 1H), 1.57 (m, 2H), 0.54
(m, 4H); MS (APCI):m/z330[M+1]"; HPLC; 82.38%.

Synthesis of 4-Bromo-N-hydroxy-benzamidine (13): Hydroxylamine hydrochloride (284 mg,
4.1 mmol) and sodium carbonate (288 mg, 2.7 mmelewadded to a solution of 4-Bromo-
benzonitrile 12), (500 mg, 2.7 mmol) in ethanol. The resultant om&twas stirred at room
temperature, following which water was added. Tkaction mixture was stirred at room
temperature for 6 h. then reaction mixture was @oun to ice cold water and filtered to obtain
the crude. This was purified by precipitation usithyl acetate and hexane to obtain a title
compound as white solid. Yield: 729%INMR (DMSO, 300MHz):3 7.79 (d,J = 6Hz, 2H), 7.62
(d,J=6Hz, 2H), 5.81 (bs, 2H); MS (APCIn/z216[M+1]

Synthesis of 3-(4-Bromo-phenyl)-5-methyl-[1,2,4]oxadiazole (14): 4-Bromo-N-hydroxy-
benzamidine (100 mg, 0.4 mmdR3) in pyridine was added dropwise to a solution oftiace
anhydride (23 mg, 0.2 mmol) in dry pyridine. Theukant mixture was stirred at 100-120C for
8 h. following the completion of reaction timegicold water was added and extracted with
ethyl acetate, organic layer wash with 1N HCI daléd by brine to obtain the crude compound
which was purified by silica gel column chromatmgny to obtain the title compound as white
solid. Yield 61%;"HNMR (CDCl, 300MHz):& 7.69 (d,J = 9Hz, 2H), 6.98 (dJ = 9Hz, 2H),
2.58 (s, 3H); MS (APCI)m/z240[M+1]"; HPLC; 82.51%.

Synthesis of 3-(4-Bromo-phenyl)-5-trifluoromethyl-[1,2,4]oxadiazole (15): The compound
was prepared form18) using trifluoroacetic anhydride and pyridine. Tegnthetic method
followed the same as for4lL White solid. Yield 56%HNMR (CDCl, 300MHz):8 7.74 (d,J =
9Hz, 2H), 6.98 (dJ = 9Hz, 2H), MS (APCI)m/z294[M+1]"; HPLC; 90.76%.

Synthesis of {2-[3-(4-Bromo-phenyl)-[1,2,4]oxadiazol-5-yl]-phenyl}-methyl-carbamic acid
(16): The compound was prepared fori3)(using N-methylisatoic anhydride and pyridine. The
synthetic method followed the same as fof)(White solid. Yield 67%;'*HNMR (DMSO,
300MHz):8 12.18 (bs, 1H), 7.81 (d,= 9Hz, 2H), 7.60 (dJ = 9Hz, 2H), 7.43 (t, 1H), 6.92 (d,

= 6Hz, 1H), 6.74 (d]) = 6Hz, 1H), 6.61 (t, 1H), 2.83 (s, 3H); MS (APChyz 375[M+1T;
HPLC; 91.29%

Synthesis of 3-[3-(4-Bromo-phenyl)-[1,2,4]oxadiazol-5-yl]-propionic acid (17): The
compound was prepared ford3} using succinic anhydride and pyridine. The synt¢heiethod
followed the same as fol4). White solid. Yield 68%;HNMR (CDCl, 300MHz):5 11.09 (bs,
1H), 7.92 (d,J = 9Hz, 2H), 7.77 (dJ = 9Hz, 2H), 3.20 (t, 2H), 2.84 (t, 2H); MS (APCiyz
298[M+1];HPLC; 87.82%.
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Synthesis of 3-[3-(4-Bromo-phenyl)-[1,2,4]oxadiazol-5-yl]-propionic acid methyl ester (18):

In a solution of compound 3-[3-(4-Bromo-phenyl)q}]oxadiazol-5-yl]-propionic aciql17),
(100 mg, 0.3 mmol) in methanol, SQEP9 mg, 0.8 mmol) was added dropwise &C0 and
stirred the reaction mixture at room temperature 0-12 h. following the completion of
reaction time, SOGlwas removed from the reaction mixture using di&tdn. ice cold water
was added and extracted with ethyl acetate, orgager wash with brine to obtain the crude
compound which was purified by precipitation usetbyl acetate and hexane to obtain a white
solid. Yield 58%;'HNMR (CDCl, 300MHz):5 7.88 (d,J = 9Hz, 2H), 7.76 (dJ = 9Hz, 2Hz),
3.57 (s, 3H), 3.22 (t, 2H), 2.90 (t, 2H); MS (APQ1)/z312[M+1] ; HPLC; 85.83%.

Synthesis of 3-[3-(4-Bromo-phenyl)-[1,2,4] oxadiazol-5-yl]-N-cyclopr opyl-propionamide
(29): Thionyl chloride (99 mg, 0.8 mmol) was added drg@asto a solution of 3-[3-(4-Bromo-
phenyl)-[1,2,4]oxadiazol-5-yl]-propionic acif(l7), (100 mg, 0.3 mmolat 0C. The reaction
mixture was stirred at 40-45%C for 2 h. subsequently; SOGhas removed from the reaction
mixture using distillation. Following this, addedycopropylamine (28 mg, 0.5 mmol) was
added. This was followed by addition of triethylami(EEN) (47 mg, 0.4 mmol. The reaction
mixture was stirred for 15-16 h at room temperatéi@lowing the completion of reaction, the
mixture was poured in to ice-cold water and exedcwith ethyl acetate to obtain crude
compound which was purified by silica gel colummarhatography to obtain the title compound
as white solid. Yield 51%'*HNMR (DMSO, 300MHz):5 8.05 (s, 1H), 7.88 (dJ = 9Hz, 2H),
7.74 (d,J = 9Hz, 2H), 3.14 (t, 2H), 2.60 (t, 2H), 2.20 (m)119.52 (m, 4H); MS (APCIl)m/z
337[M+1]"; HPLC; 96.23%.

Synthesis of 4-[3-(4-Bromo-phenyl)-[1,2,4]oxadiazol-5-yl]-butyric acid (20): The compound
was prepared forml8) using Glutaric anhydride and pyridine. The sytithenethod followed
the same as fotl4). White solid. Yield 65%*HNMR (DMSO, 300MHz):5 11.83 (s, 1H)7.93

(d,J = 9Hz, 2H), 7.77 (dJ = 9Hz, 2H), 2.70 (t, 2H), 2.37 (t, 2H), 1.82 (nH)2MS (APCI);m/z

312[M+1]"; HPLC; 91.90%.

Synthesis of 4-[3-(4-Bromo-phenyl)-[1,2,4]oxadiazol-5-yl]-butyric acid methyl ester (21):
The compound was prepared following same synthmegthod similar to that fo¢18). White
solid. Yield 50%;'HNMR (DMSO, 300MHz):8 7.89 (d,J = 9Hz, 2H), 7.68 (dJ = 9Hz, 2H),
3.69 (s, 3H), 3.02 (t, 2H), 2.49 (t, 2H), 1.93 (&H); MS (APCI); m/z 326[M+1]"; HPLC;
83.23%.

Synthesis of 4-[3-(4-Bromo-phenyl)-[1,2,4]oxadiazol-5-yl]-N-cyclopropyl-butyramide (22):
The compound was prepared following same synthmagthod similar to that fo(19). White
solid. Yield 61%;'HNMR (DMSO, 300MHz):5 8.03 (s, 1H), 7.78 ( &= 9Hz, 2H), 7.56 (dJ =
9Hz, 2H), 2.57 (t, 2H), 2.43 (m, 1H), 2.20 (t, 2HPB7 (m, 2H), 0.52 (m, 4H); MS (APClpn/z
351[M+1]"; HPLC; 85.65%.

RESULTSAND DISCUSSION

Chemistry

Numerous synthetic methodologies are known in ftkerakure for synthesis of 1, 2, 4-
oxadiazoles. These include the condensation of @mites with different substituted carboxylic
acids in presence of different coupling reagentshsas 1,1-carbonyldiimidazole (CDI),
dicyclohexylcabodiimde (DCC) to give O-acylamidodsn which are cyclized to 1,2,4-
oxadiazoles [19,20,21], green synthesis from beta-ksters and amidoximes under solvent free
conditions [22], microwave-assisted efficient sysis [23,24], and solid supported protocols
[25].
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Our synthetic strategy for 1,2,4-oxadiazole denaes is illustrated in scheme 1 and 2. 4-(N-
Hydroxycarbamimidoyl)-benzoic acid methyl e¢®r a key intermediate for the proposed
synthesis was synthesized from 4-cyano-benzoic awathyl estdil) using hydroxylamine
hydrochloride (68% yield). The reaction @) with Acetic anhydride in pyridine afforded 4-(5-
methyl-[1,2,4]oxadiazol-3-yl)-benzoic acid methybter (3) (52% vyield). Similarly 4-(5-
Trifluoromethyl-[1,2,4]oxadiazol-3-yl)-benzoic acithethyl estgd) in (56% yield), 4-{5-[2-
(Carboxy-methyl-amino)-phenyl]-[1,2,4]oxadiazol-8-penzoic acid methyl este 5) (64%
yield), 4-[5-(2-Carboxy-ethyl)-[1,2,4]oxadiazol-3ppenzoic acid methyl estdf) (61% yield),
and 4-[5-(3-Carboxy-propyl)-4,5-dihydro-[1,2,4]oxazol-3-yl]-benzoic acid methyl estdB)
(68% vyield) were prepaired using different subsduanhydride.

Esterification of compound(6) and (9) using (SOG)/methanol afforded 4-[5-(3-
Methoxycarbonyl-propyl)-4,5-dihydro-[1,2,4]oxadidZ»yl]-benzoic acid methyl este(10)
(56% vyield) and 4-[5-(2-Methoxycarbonyl-ethyl)-[1420xadiazol-3-yl]-benzoic acid methyl
este(7) (52% vyield) respectively. 4-[5-(2-Cyclopropylcarbayhrethyl)-[1,2,4]oxadiazol-3-yl]-
benzoic acid methyl este(8) (58% vyield) and 4-[5-(3-Cyclopropylcarbamoyl-prdpy
[1,2,4]oxadiazol-3-yl]-benzoic acid methyl es{étd) (50% yield) were obtained by treating the
compound(6) and(9) with SOC} to prepare4-[5-(2-Chlorocarbonyl-ethyl)-[1,2,4]oxadiazol-3-
yl]-benzoic acid methyl ester and 4-[5-(3-Chlordmaryl-propyl)-[1,2,4]oxadiazol-3-yl]-benzoic
acid methyl ester (not isolated) which is in-sit@ated with triethylamine (BN)/methyl-
cyclopropane to give the title compounddl the compounds (13-22) were prepared in good
yields by using the same synthetic strategy ascineme 1 & 2.
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Scheme 1. Reagents and conditions (a) MpH.HCI, NgCO5y/EtOH, K0, r.t, 6h, 68%; (b) (3) acetic anhydride,
pyridine, 100-12%C, 8 h, 52%, (4) trifluoroacetic anhydride/pyridirE00-126C, 8 h, 56%, (5) N-methylisatoic
anhydride/pyridine, 100-12G, 8 h, 64% (c) succinic anhydride/pyridine, 1000°2, 8 h, 61%, (d) (7)
SOCHMeOH, r.t, 12-14h, 52% (8) SOCHKAC, 2h, EsN/cyclopropylamine, r.t.12-14h, 58% (e) Glutraric
anhydride/Pyridine, 8T, 7-8h, 68% (f) (10) SOgMeOH, r.t, 12-14h, 56% (11) SOCHAC, 2h,

Et;N/cyclopropylamine, r.t.12-14h, 50%
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Scheme 2. Reagent and conditions (a) MBH.HCI, NgCGO,/EtOH, K0, r.t, 6h, 71%; (b) (14) acetic anhydride,
pyridine, 100-12%C, 8 h, 61%, (15) trifluoroacetic anhydride/pyriginl00-126C, 8 h, 56%, (16) N-methylisatoic
anhydride/pyridine, 100-12Q, 8h,67% (c) succinic anhydride/pyridine, 100-1208 h, 68%, (d) (18)
SOCHMeOH, r.t, 12-14h, 58% (19) SOCHKPC, 2h, EfN/cyclopropylamine, r.t.12-14h, 51% (e) Glutraric
anhydride/Pydrine, 8tC, 7-8h, 65% (f) (21) SOgMeOH, r.t, 12-14h, 50% (22) SOCHAPC, 2h,

Et;N/cyclopropylamine, r.t.12-14h.

Biology

In this present work a novel series of 1,2,4-oxzal@ compounds were synthesized. All the
synthesized compounds were screened for their aatébal and antifungal activity against
Staphylococcus aureus, Bacillus subtilis, Salmangibhimurium, Escherichiaoli, Aspergillus
niger, and Fusarium solani The minimum inhibitory concentration (MIC) of atbmpounds
were also determined. The antibacterial data (Faplevealed that all tested compounds exhibit
moderate to good activity against all the testedtdsea. As compaired to the standard drug
ciprofloxacin which has of MICs 10, 50, 50, 1@/ml againstStaphylococcus aureus, Bacillus
subtilis, Salmonella typhimuriunand Escherichia coliyrespectively Compoundé showed very
promising activity with MIC 10ug/ml againstBacillus subtilisand also significant activities of
50, 100, 100ug/ml againstStaphylococcus aureus, Salmonella typhimuramad Escherichia
coli. 3-(4-Bromo-phenyl)-5-methyl-[1,2,4]oxadiazald) showed comparible activity with MIC
of 50 ug/ml againstBacillus subtilisand showed moderate activity against all testexeba.
The other compoundshowed moderate or weak MIC against all testedebact

The screening data of antifungal activity of theseies of compounds spans wide range of
antifungal activity. It is of interest that compalhwas found to exhibit the most potent in vitro
antifungal activity with MIC 10ug/ml againstFusarium solaniwhich is even so much more
potent than standard drug miconazole with MIC of 8dml againstFusarium solani Also
compound 8 showed significant activity with MICs of 100, 2@/ml againstAspergillus niger
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and Fusarium solani The most potent antibacterial activity exhibitegd compounds might be
due to the presence of two methylene group linkewben the aromatic nucleus and the
carboxylic acid group on the other hand the modsemoantifungal activity exhibited by
compound4 might be due to the presence of;@Foup attached to oxadiazole. It is interesting to
note that a minor change in the molecular structfreinvestigated compounds may have a
pronounced effect on antimicrobial screening eogaoundd with three methylene group linker
has very weak antimicrobial activity. Compouid and20 showed poor antimicrobial activity
when introduced electron-withdrawing group (4-Brom&hen we introduced amide insteaid
acid compound showed good antifungal activity and introductioh ebectorn-withdrawing
group in compound9 again drops the antifungal activity. Introductiohalkyl moieties as in
compound 14 showed comparible antibacterial activity but commpids 3 showed poor
antimicrobial activity with having alkyl moities. yBreplacing alkyl CH group by CEk, a
significant change in activity was observed as omumma 4 showed most potent antifungal
activity than compound44 and 3. On the other hand changes in the molecular sireicbf
compound$ ,7, 10, 11, 16, 18, 19, 21 and22 did not showed any antimicrobial activity.

Table 1: Antimicrobial activity expressed asMIC (ng/mL)

Grampositive Gram-negative Fungi

Compounds S. aureus B. subtillis S.typhimurium E. coli A. niger F. solani
2 200 200 200 100 100 100
3 200 200 100 200 200 200
4 500 200 500 500 200 10
5 100 500 200 200 200 200
6 50 10 100 100 50 200
7 100 200 200 100 500 100
8 100 100 100 100 100 50
9 500 500 500 200 100 200
10 500 200 500 200 500 500
11 200 100 200 200 100 200
13 200 200 100 100 100 100
14 100 50 100 100 200 200
15 500 500 500 500 500 500
16 200 200 200 500 500 500
17 200 200 200 200 500 200
18 500 200 200 200 100 200
19 200 200 200 100 200 100
20 200 500 100 100 500 500
21 200 500 500 500 500 500
22 200 200 100 200 100 200

Ciprofloxan 10 50 50 10 NT NT

Miconazole NT NT NT NT 10 50

The screening organisms. Gram-positive bacteriauseus - Staphylococcus aureus, B. subtillis -ilBecsubtilis,
Gram-negative bacteria: S.typhimurium - Salmonsffzhimurium, E. coli - Escherichia coli, Fungi: Aiger -
Aspergillus niger and F. solani - Fusarium Solani

CONCLUSION

In summary we have synthesized a novel serieseof {h4-oxadiazole compounds and evaluated
them using a antimicrobial screen. The antimicrioaadivity of the synthesized compounds may

503



R.H.Taleetal J. Chem. Pharm. Res,, 2011, 3(2):496-505

be due to the presence of two methylene group iakel alkyl group. The data revealed that
compound6 having two methylene linker between aromatic nuese and carboxylic acid
showed antibacterial activity, compouid with two methylene linker between aromatic nucleus
and amide is also responsible for antifungal afgtiwwhich mean methylene group linker is
tolerated for activity. Also compounds& 8 showed anti fungal activity hence alkyl substituen
is also responsible for activity.
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