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ABSTRACT

Benzophenone and their derivatives are importamt aseful compounds with diverse pharmacologicapprbes.

In the present study, we have evaluated the iro \atmntibacterial activity of new2-azetidinonyl-5-(2-benzoyl-
phenoxymethyl) -1,3,4-oxadiazotierivatives6a-j using Gram positive and Gram negative bacterialaisis.
Minimal inhibitory concentrations (MIC) were detdmad in order to monitor the efficacy of the sysihed
compounds. Certain compounds inhibit bacterial gtowith low MIC {g/mL) value. The most potent antibacterial
compounds of this series were compoudalséd and 6g which have lower NMC value 0f4.68 tg/ml in selected
strains.
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INTRODUCTION

Antibiotics have revolutionized mankind’s healthtss, allowing treatment of life threatening infens. However
with the increasing occurrence of bacterial resistaagainst available antibiotics, it has now bez@ssential to
look for newer antibiotics. The growing incidencé infection caused by the rapid development of &dat
resistance to most of the known antibiotics isréoss health problem [1-3WWhile many factors may be responsible
for mutations in microbial genomes, it has beenelyidlemonstrated that the incorrect use of antitsatan greatly
increase the development of resistant genotypeS].[#s multidrug-resistant bacterial strains prolifesathe
necessity for effective therapy has stimulatedaedetowards the novel antimicrobial molecules.

Benzophenone and substituted benzophenone dedsatiave been found to possess diverse biologitiaitis
like antimicrobial [7], anti-inflammatory [8], amtkidant [9], anticancer [10] activity. At preseiitugation penicillins
and cephalosporins are widely used therapeutictagegainst bacterial infection and diseases. Tlienamobial
activity of these compounds is mainly associateth whe -lactam ring. They inhibit the cell wall synthedig
binding to membrane-bound bacterial transpeptidak® known as penicillin binding proteins. 2-Adaibnes
possessp-lactamase inhibitory activity and hence became attmactive nucleus for development of new
antimicrobial agents. Numerous 2-azetidinone dériga were reported to exhibit antibacterial andifangal
activity [11-13].

Microbial infections are nowadays more common tHaring the first half of the century. Observingsthive have
previously reported synthesis of 2-azetidinonyR&senzoyl-phenoxymethyl)-1,3,4-oxadiazole derivesiy14-15].
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Although, a number of different classes of antibeat and antifungal agents have been discoveredglthe last
two decades the use is limited due to the developwfemicrobial resistance. This situation hightgthe need for
development of novel, potent, and safe antimiclobigents. Therefore, in continuation of our synihgs4], we

have studied the antimicrobial efficacy of 2-amimmd 2-azetidinonyl-5-(2-benzoyl-phenoxymethyl) 4.3,
oxadiazoles derivatives.

MATERIALSAND METHODS

Chemistry

Melting points were determined with Thomas Hoovapiltary melting point apparatus and are uncorkct®
spectra were recorded in Nujol on a FT-IR Shima800 spectrophotometer and NMR spectra were redadea
Bruker spectrophotometer in CDGolution. The'H NMR and**C NMR spectra were measured at 300 and 90
MHz, respectively. The chemical shifts are repodegarts per million relative to internal TMS. fElental analysis
results are within 0.4% of the calculated valueef@itals were purchased from Aldrich Chemical CoCTlas
performed on preactivated (I0) silica gel plates using ethyl acetate:chlorof@2) as eluent and the plates were
visualized with UV light. Synthesis of the titleropounds was clearly discussed earlier. Briefly,sirhetic route

is depicted in Schem& Condensation of substituted 2-hydroxybenzophesmdag with ethyl chloroacetate
yielded substitutedethyl-2-benzoyl-phenoxy acetd@ag, which on treatment with 80% hydrazine hydrate in
ethanol afforded the respective 2-benzoyl-phenmsethydrazides3a-j. The cyclization of3a-d with cyanogens
bromide furnished the corresponding 2-amino-5-(Bzogl-phenoxymethyl) 1,3,4-oxadiazoléa-j. Condensation
of 4a-j with 3-bromo benzaldehyde with a drop of glacialetar acid furnished Schiff bases, 2-(3-
bromobenzylidene)amino-5-(2-benzoyl-phenoxymettyd,4-oxadiazole$a-j. The azetidin-2-one moiety in the
compoundsba-j was introduced by the cycloaddition of chloroacetyloride in the presence of triethylamine to
give 6a-j [14, 15].
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c: Ri=R,=Rs=H, R;=R4=CHjs d: R=R,=Rs=H, R3=Cl, R,=CHjs

e: Ri=R;=Rg=H, R,=Cl, R;=CHg f: R=R,=Ry=R,=H, Rs=Br

g: Ri=R,=Rs=H, Ry=OCH,, R;=CH3; h: Ri=R3=Rs=H, Ry=R,=Cl

it R;=R,=Ry=H, R4=Cl, Rs=CHjs j: R=Cl, R;=R3=Rg=H, R,=CHjs
Scheme 1
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Biology

The microbial strains were procured from the Nalo@hemical Laboratory (NCL), Pune, India. The bgsized
compounds were screened against the following Guasitive bacterial strains like B. cereddTCC1303, S.
aureus MTCC 7443) B. subtilis MTCC 121) S. aureus (MRSAJMTCC 84) E. aerogenéMTCC 111) M. luteus
(MTCC 1538) and Gram negative bacterial strains like K. pneniaa(MTCC 109) P. aeruginos@MTCC 2453) S.
typhimurium (MTCC 2488) E. coli MTCC 7410) S. Paratyphi-BMTCC 733)and P. vulgarigMTCC 321) The
minimum inhibitory concentration was done by brafitution method [16, 17], using Streptomycin asns&d
control and the results are presented in Table 1.

RESULTSAND DISCUSSION

The chemistry of thesynthesized compounds was clearly discussed ediked5]. The possible antimicrobial
activities of compound$a-j were evaluated in vitro by determining MIC valuesiig/mL against some gram
positive and gram negative bacterial strains sgcB.aereus, S. aureus, B. subtilis, S. aureus RS, aerogens,
M. luteus, K. pneumonia, P. aeruginosa, S. typhiamuy E. coli, S. Paratyphi-B and P. vulgaris. Th&C\Walues
were determined by broth dilution method using [@tmycin as standard control and the results agsgmted in
table 1. Among all the compounds in the series some ahtlee shown good, moderate and poor antimicrobial
activity. The difference in bacterial activity isaily due to the presence of different substituiemt different
positions of 2-azetidinonyl-5-(2-benzoyl-phenoxyhmg} 1,3,4-oxadiazole6a-j. For instance, compounds with
methyl group at para position of phenyl ring hakieven significant inhibition towards B. cereus and INteus,6d
with methyl and chloro groups at para position bepyl and benzoyl rings respectively also showmiSaant
inhibition towards S. aureus. In addition, compoégdvith methyl and methoxy groups at para positioploényl
and benzoyl rings respectively shown significamhibition towards E. coli. Further, compoungts 6e, 6f, 6i and6j
have shown incredibly moderate inhibition towartdgtee tested strains. Compoun@s with chloro group at para
position of phenyl ring anéh with two chloro groups one at para position of phengfrand another at meta
position of benzoyl ring have showery poor inhibition towards all the tested straifmally we can conclude that
compoundsa-j were having broad range of anti bacterial activity.

Table 1. Antibacterial activity of the compounds: 6a-j: MIC in pg /ml

Name of microorganism (MIC ipg /ml)
Gram positive bacteria Gram negative bacteria
<
4 £
Compounds % " .g § 3 E
~ < o c S [=3 (%]
g g 2 3 S @ E S £ 2 | 5
o 2 b5 2 o o 3 2 < = o o
g 2| 3| 2| 8| 2|8 8| 5|38]| &3
o %) o n ui = ¥ o n ui %) o
6a 4.68 9.37 9.37 9.37 18.76 4.68 9.37 18|75 18.75 7 9.318.75| 18.75
6b 300 300 150 150 300 75 30 300 150 300 160 300
6C 9.73 9.73 | 18.79 9.73 1875 1875 9.13 9./3 18.75.7518 37.5 375
6d 18.75 4.68 9.73 18.7% 18.75 9.78 1875 37.5 9|73 73 9. 18.75| 18.75
6€ 37t | 1875 | 375 | 9.7c | 18.7¢ | 9.37 | 18.7¢ | 18.7¢ | 18.7¢ | 9.7t | 18.7¢ | 18.7¢
6f 75 18.75| 9.37 9.37 9.37 375 185 9.87 1875 18737 | 18.75
69 9.37 9.37 | 18.79 18.7% 150 18.75 185 9.7 75 4.68.37 75
6h 150 300 300 300 150 30(Q 30 150 300 300 15 150
6i 9.37 37 18.75| 4.68 9.37 937 18.Y5 37 18,75 9|37 .7518 9.37
6j 37 18.75 9.37 37 9.37 9.37 18.75 18]/5 9.37 18.78.751| 9.37
Streptomycin | 2.3Z | 2.3Z | 46€ | 117 | 2.3£ | 232 | 4.6¢ | 468 | 232 | 232 | 468 | 4.6¢

CONCLUSION

In conclusion, the present observations confirmpresence of antimicrobial activity in all examinemimpounds.
Among the series compounés, 6d and6g shown good bacterial growth inhibition compareatioer compounds
in the series with the MIC value of 4.68/ml in selected strains. Further investigatioras/relp to develop novel
antimicrobial drugs for future chemotherapy.
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