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ABSTRACT 

 

5-(p-chlorophenyl) - 2 -NN-dipropanoylamino- 1, 3, 4-oxdioazole (III), 5- 

(p-chlorophenyl) – 2 - thiol- 1, 3, 4 - oxdiazole (IV) and 5-(p-chlorophenyl) – 2- 

phenyl-1, 3, 4-oxdiazole (V) were synthesized through the intermediate compound p-

chloro-phenylsemicarbazide (I) with the reaction of cyanogen bromide, 

carbondisulphide  and benzoic acid respectively. Structures of the newly synthesized 

compounds were elucidated by IR, 1H-NMR, 13C-NMR and elemental analysis. 

Compounds (III, IV, V) screened for their antimicrobial activity on E. coli, S. pyrogenes, 

and P. aeruginosa, antifungal activities on A. niger, A. clavatus and C. albicans. 
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INTRODUCTION 

 

Heterocyclic compounds especially azoles are known to have wide range of 

pharmacological properties. These are very effective against various microbes and are 

extensively used in treatment of many infection diseases. These compounds are widely 

distributed in nature and also essential to life. Azoles are the constituents of many biological 

compounds viz. vitamin, haemoglobin, alkaloids, antibiotics and are used in the formation of 

numerous drugs. The five member Oxdiazole nucleus compounds exhibited important 

biological effects. The compounds bearing 1, 3, 4-oxdiazole ring are very effective as 

analgesic and anti-inflammatory1-3. The substituted compounds of 1, 3, 4-oxdiazoles show 

wide range of biological activities like anti-cancer, fungicidal, herbicidal, pesticidal, analgesic, 

anti-convulsant, anti-HIV and plant growth regulator activities4. The substituted oxdiazoles 
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are showing biological activities such as hyperglycomic5, anti-hepatitis-B virus6. Oxdiazole 

derivatives are also functioning in human activities like enzyme inhibitor, diuretic, CNS 

dispersant and antihypertensive7. These are also reported to be effective on central nervous 

system8. In ancient time, Indian medications were depend upon plants and their products. The 

detailed studies were documented in Charak Samhita book. Due to the growing population and 

diseases it became difficult to cure numerous diseases by the natural products only. To 

overcome these problems, scientists have started formulation of chemical medication. 

Synthesis of chemical medicines reduced the pressure on those medicine derived from natural 

products. In the present work 5 - (para chlorophenyl) – 2 – substituted -1, 3, 4 - oxdiazole 

compounds were synthesized and evaluated for their biological activities. 

 

EXPERIMENTAL SECTION 

 

The proposed compounds were synthesized in many steps, melting points were 

determined in capillary method. The progress of reactions and purity of the compounds were 

monitored by thin layer chromatography (TLC). The synthesized compounds were 

characterized with the help of IR, 1H-NMR and 13C-NMR. 
 

Synthesis of p – chloro–phenylsemicarbazide (I) 
 

0.01 mole parachlorobenzoic acid was taken in a conical flask with a short reflux 

condenser and then added 0.01 mole of hydrazine drop by drop and heated the reaction mixture 

gently for 6-7 hour. Now 50ml ethanol was added through condenser in the reaction mixture. 

Mixture was again refluxed for 2-3 hours. The solution was allowed to settle. The formed 

compound was dried over anhydrous magnesium sulphate and solvent was removed under 

reduced pressure. The progress of reaction was monitored by T.L.C. method. The analysis of 

compound (I) found C=49.26%, N=16.42%, H=3.5%, and Cl=20.82% calculated for 

C7H7N2ClO, C=49.32%, N=16.45%, H=3.9% and Cl=20.90%. 
 

Synthesis of 5 - (p-chlorophenyl) – 2 - amino - 1, 3, 4 – oxdioazole (II) 
 

In 0.01 mole of compound (I), 0.0015 mole cyanogen bromide and 50ml absolute 

ethanol were taken in a conical flask and refluxed for about 5-6 hour. After complete reflux, 

the solution was kept to settle for some time in sufficient ice cold water. The white precipitate 

was obtained, filtered, washed with ice cold water, dried and recrystallized from absolute 

ethanol. The formed compound (II) contain C=49.10%, H=3.06%, N=21.84%, Cl=18.15% and 

calculated for C8H6N3ClO, C=49.14%, H=3.11%, N=21.89%, Cl=18.21%. 
 

Synthesis of 5 -(p-chlorophenyl) –2– NN -dipropanoylamino-1, 3, 4- oxdioazole(III): 
 

In 0.01 mole of compound (II), 0.01 mole of propanoyl chloride and 25ml pyridine 

were taken in the conical flask fitted with a short reflux condenser. The reaction mixture was 

refluxed for 2-3 hours. After reflux, the solvent was reduced to one third of its volume under 

reduced pressure. The progress of reaction was monitored by TLC method. The solid product 
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was obtained. The analysis of compound (III) found C=54.63%, N=13.65%, H=4.55%, and 

Cl=11.54% calculated for C14H14N3ClO3, C=54.66%, N=13.71%, H=4.57%, and 

Cl=11.59%.1H-NMRδ=6.68-7.25(4H,Ar), δ=2.1(4H CH2) δ=1.5(6H,2CH3),13C-NMR-

165(2C),148(2C),130-135(2C),13.5(2-C2H5),118.4,108.7(C-O-C),172.0(CO). 
 

Synthesis of 5- (p-chlorophenyl) – 2 – thiol - 1, 3, 4 – oxdiazole (IV) 
 

In 0.01 mole of compound (I), 0.01mole solution of potassium hydroxide in water 5 

ml was added in the conical flask with short refluxed condenser. Under stirring to this 0.01 

mole carbon disulphide was added. The reaction mixture was refluxed till the evolution of H2S 

ceased. After removal excess of solvent, the residue was poured into ice cold water and 

acidified with dilute 10% HCl, the white solid product was obtained. The product was filtered, 

washed with ice-cold water and recrystallized from absolute ethanol to give white crystal. The 

formed compound (IV) contain C=45.17%, H=2.35%, N=13.17%, O=7.52%, S=15.05%, 

Cl=16.7% and calculated for C8H5N2ClOS; C=45.21%, H=2.39%, N=13.23%,  S=15.12%, 

Cl=16.13%.1H-NMR δ=6.52-7.25 (4H,Ar), δ=7.2(SH), 13C-NMR-167(4C),148(2C), 

118.4,108.7(C-O-C). 
 

Synthesis of 5 - (p-chlorophenyl) – 2 – phenyl - 1, 3, 4-oxdiazole (V) 
 

In 0.01 mole p-chlorosemicarbazide, 0.01 mole benzoic acid and 0.01 mole 

phosphorous oxychloride were added in the conical flask with short refluxed condenser and 

reflux for 6-8 hour on a steam bath. The reaction mixture was cooled at room temperature and 

neutralized with ice cold solution of 10% sodium bicarbonate. The solid thus precipitated was 

filtered, washed with water, dried and recrystallized from absolute ethanol. The progress of 

reaction was monitored by T.L.C. method. The analysis of compound (V) found C=65.49%, 

H=3.50%, N=18.71%, Cl=13.84% and calculated for C14H9N2ClO C = 65.53%, H=3.56%, 

N=18.78%, Cl = 13.88%. 1H-NMR δ = 6.52-7.25 (4H, p - chlorophenyl), δ=6.4-7.2 (5H-

phenyl), 13C-NMR-162 (4C), 144 (2C), 119.7, 108.7 (C-O-C). 

 

RESULTS AND DISCUSSION 
 

The proposed compounds were synthesized in many steps. Compound (I) was formed 

with the reaction of chlorobenzoic acid and hydrazine which exhibit an intermediate nature. 

When compound (I) was treated with CNBr, CS2 and benzoic acid in appropriate amount along 

with suitable solvent, compounds III, IV and V were obtained respectively. All above 

synthesized compounds were characterized by elemetal analysis as well as spectroscopic 

studies. The 1H-NMR of compound (III) showed peak at δ = 6.68-7.25 ppm indicating 

presence of 4H in p-chlorophenyl, δ = 2.1 ppm showed the presence of CH2 group and δ = 1.5 

ppm exhibited the presence of CH3 group. In 13C-NMR down field signal at    δ= 165 ppm 

(2C), δ = 148ppm (2C), δ = 130-135 ppm (2C), δ = 13.5 ppm (2-C2H5), δ = 118.4, 108.7 ppm 

(C-O-C) group and δ = 172.0 ppm (CO) shown different type of carbon in compound 

(III).These results were very comparable to determine synthesized compounds. These 

compounds were also evaluated for their antibacterial and antifungal activities.     
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EVALUATION OF ANTIMICROBIAL ACTIVITY 

 

Antibacterial activity 
 

All newly synthesized compounds (III, IV, V) were evaluated for in vitro antibacterial 

activity against gram positive and gram negative bacterial strains such as Escherichia coli, 

Pseudomonas aeruginosa, and Streptococcus pyrogenes at concentration 0.1gm/100ml by disc 

diffusion method by using DMF (Dimethylfarmamide) as solvent and nutrient agar was 

employed as culture medium. After 24 hours of incubation at 370C, the zone of inhibition was 

measured in mm. The activity was compared with known antibiotic Ciprofloxacin and result 

was represented in table-1.  

 
Table-1: Antibacterial activity of compounds (III, IV, V) in terms of diameter of inhibition zone 

in mm 
Compound code E. coli P. aeruginosa S. pyrogenes 

III 21 22 24 

IV 19 23 21 

V 24 20 23 

Ciprofloxacin 26 24 26 

 

The table-1 reveals that compound- (III) and (V) was found to be more active against 

P. aeruginosa and Escherichia coli while compound-(IV) was less active against E. coli. 

However, the synthesized compounds were having lesser activity than that of the standard 

drug. 

 

Antifungal activity 
 

The synthesized compounds (III, IV, and V) were tested for antifungal activity against 

Candida albicans, Aspergillus niger and Aspergillus clavatus by disc diffusion method at 100 

µgm/ml concentration. The results were expressed in terms of diameter of zone of inhibition 

in mm. A standard antibiotic Fluconazole was used as control to compare antifungal activities 

of synthesized compounds and the results are represented in table-2. 

 
Table-2: Antifungal activity of compounds (III,IV,V) in terms of diameter of inhibition zone in 

mm 
Compound code A. clavatus A. niger C. albicanes 

III 19 22 15 

IV 25 20 19 

V 22 24 16 

Fluconazole 28 27 24 
 

The table-2 reveals that compound (IV) exhibited greater activity against A. clavatus 

and compound (V) exhibit very lower activity against C. albicans. However, all the 

synthesized compounds were exhibited lesser activity as compared to the standard drug. 
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Flow chart of synthesis of compounds 
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