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ABSTRACT 
A series of novel 1,3,4 - oxadiazole derivatives B1-B13 have been 
synthesized. These series is devoid of carboxylic group as is seen 
in conventional non steroidal anti inflammatory drugs. The 
structures of these compounds were established by IR, 1H NMR, 
mass spectral data and elemental analysis. These compounds were 
evaluated for in vitro human red blood cell stabilization, in vivo 
anti inflammatory, analgesic and acute ulcerogenic activity. 
Derivatives B6, B7 and B11 exhibited good anti inflammatory 
activity and derivatives B2, B6 and B8 exhibited good analgesic 
activity in carrageen induced rat paw edema and acetic acid 
induced writhing in mice, respectively. All compounds exhibited 
very low ulcerogenicity compared with the standard diclofenac 
sodium. 

Pharmaceutical Sciences 
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INTRODUCTION 

Non-steroidal anti-inflammatory drugs (NSAIDs) are among the most widely used drugs and are the 

main drugs used in the treatment of arthritis, pain and inflammatory disorders. The main 

mechanism of action of NSAIDs is related to its ability to suppress the prostaglandin biosynthesis 

from arachidonic acid by inhibiting the enzyme prostaglandin endoperoxidases, more commonly 

known as cyclooxygenase (COX) [1].In early 1990’s it was reported that COX enzyme exists in 

two isoforms, COX-I and COX-II, which are regulated and expressed differently, COX-I is 

constitutive and COX-II is inducible [2]. COX-1 enzyme is constitutively expressed in the kidneys, 

platelets and stomach. It provides cytoprotection to gastric mucosa and is important for platelet 

function, where as inducible COX-II mediates inflammation [3]. The commonly used NSAIDs 

cause the inhibition of both enzymes. In fact most of them show greater selectivity for COX-I than 

COX-II [4]. Hence, long term therapy with non-selective NSAIDs may elicit GI complications 

ranging from stomach irritation to life threatening GI ulceration and bleeding [5]. As COX-II 

enzyme was found to be over expressed during inflammatory conditions hence, drug research was 

focused on developing drugs with selective COX-II inhibition. Coxibs were marketed as new 

generation anti-inflammatory with safety profile, but careful prospective examination of coxibs has 

revealed unexpected cardiovascular adverse effects [6].  

Most of the clinically used NSAID’s at anti-inflammatory dose causes gastric mucosal damage by 

direct contact of –COOH group in them. This side effect limits the use of NSAID’s as safer drug in 

treatment of inflammation. Several studies have described the replacement of carboxylate function 

of NSAID with less acidic azoles: oxazole, oxadiazole [7], thiazole [8] and thiadiazole, which 

resulted in an increased anti-inflammatory activity with reduced ulcerogenicity. 

Various 1,3,4 oxadiazole derivatives were reported to posses anti-inflammatory activity[9, 10]. 

Here an attempt is to synthesize new, safer and potent agents for treatment of inflammatory 

diseases. We designed acid bioester 2, 5 disubstituted 1,3,4- oxadiazole moiety and evaluated for 

anti-inflammatory, analgesic and ulcerogenic activity.  

MATERIALS AND METHODS 

Melting points were recorded on a Buchi capillary melting point apparatus and are uncorrected. IR 

spectra were recorded on a Perkin-Elmer 157 spectrometer using KBr pellets. The 1HNMR spectra 

was obtained on a Bucker WM-400 (400 MHZ FT NMR) spectrophotometer using CDCl3 and 

DMSO-d6 as solvents with TMS as an internal reference. Chemical shifts (δ) are expressed in ppm. 

Mass spectra were obtained on a JEOL-SX-102 instrument using electron impact ionization. 

Elemental analyses were performed on Perkin Elmer Auto system 240c analyzer and were 
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within±0.4% of the theoretical values. Diclofenac sodiun was procured from Zydus Cadila, 

Ahmadabad. The other chemicals were purchased from Aldrich and Merck and were of analytical 

grade.    

Ethical Approval- The proposed protocols were approved before the experimentation by the 

CPCSEA approved IAEC of P Wadhwani College of Pharmacy, Yavatmal.  

Chemistry 

The derivatives were synthesized as per the scheme I and2 [11]. 

1. Synthesis of Ethyl Pyridine-2-carboxylate (2) 

Reflux Pyridine-2-carboxylic acid(10g) with etanolic HCl(100ml) for 5 hr. Reaction mixture was 

cooled to room temperature. Methanol was removed on rotavapour under reduced pressure. The 

residue was dissolved in ethyl acetate 200 ml. The ethyl acetate solution was washed with saturated 

sodium bicarbonate and brine. The organic layer was dried over sodium sulfate, filtered and 

concentrated in vacuum. Off white solid 2 was obtained.  

2. Synthesis of Pyridine-2-carbohydrazide (3) 

The ester 2 (8g, 0.05 mol) was charged into 80 ml ethanol and refluxed with 10 ml hydrazine 

hydrate for 4 hours. Reaction mixture was cooled to room temperature. Methanol was removed on 

rotavapour under reduced pressure. Solid precipitates were filtered under suction on buchner funnel. 

Product was washed with 10 ml diethylether to get 6 g off white solid 3. 

3. Synthesis of Ethyl oxo [2-(Pyridin-2-yl carbonyl)hydrazine]acetate (4) 

Pyridine-2-carbohydrazide 3 (5.0g, 3.67 mmol) was dissolved in 70 ml dichloromethane and 

triethylamine( 16ml ) and add ethyl oxalylchloride( 8.97g, 5.50 mmol) at 0o C . The reaction 

mixture was stirred for 4 h at room temprature. The DCM solution was washed with saturated 

sodium bicarbonate and brine. The organic layer was dried over sodium sulfate, filtered and 

concentrated in vacuum. Off white solid (4) was obtained (5.2g). 

4. Synthesis of Ethyl 5-(Pyridin-2-yl)-1, 3, 4-oxadiazole-2-carboxylate (B1) 

Ethyl oxo [2-(Pyridin-2-yl carbonyl)hydrazine]acetate (4) ( 5g, 2.1 mmol), triethylamine ( 9 ml), p-

tolunesulphonic acid chloride( 4g, 2.1mmol)  dissolved in 50 ml chloroform and refluxed for 16 

hours. Reaction mixture was cooled to room temperature. The DCM solution was washed with 

saturated sodium bicarbonate and brine. The organic layer was dried over sodium sulfate, filtered 

and concentrated in vacuum. 4g white solid B1 was obtained. 

Yield:  4g (80%); mp.: 71-74 oC; IR (KBr,cm-1): 3011 (Ar-CH), 1725 (C=O); 1H NMR (400 MHz, 

CDCl3, δ, ppm): 8.55-7.2 (m, 4H, pyridine-H), 4.30-4.25 (q, 2H, CH2), 1.30-1.28 (t, 3H, CH3); ESI-

MS (m/z): 220 (M+1); Molecular weight:-219; Molecular Formula:- C10H9N3O3. 
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5. Synthesis of 5-(Pyridin-2-yl)-1, 3, 4-oxadiazole-2-carboxamide (B2) 

Ethyl 5-(Pyridin-2-yl)-1, 3, 4-oxadiazole-2-carboxylate B1 (1.0 g, 0.44 mmol) was dissolved in 10 

ml of acetonitrile. To this, conc. ammonia (10 ml) was added dropwise and reaction mixture was 

heated on water bath at 50-60 oC for 8 h. Reaction mixture was cooled to room temperature. The 

solid was separated by filtration and dried to obtain white crystals.  

Yield:  0.7g (70%); mp.: 98-101 oC; IR (KBr, cm-1): 3423, 3210 (NH2), 3020 (Ar-CH), 1675(C=O); 

1H NMR (400 MHz, CDCl3, δ, ppm): 8.42-7.45 (m, 4H, Ar-H), 4.90 (bs, 2H, NH2 );; ESI-MS (m/z): 

191 (M+1); Molecular weight:-190; Molecular Formula:- C8H6N4O2. 

6. Synthesis of 5-(Pyridin-2-yl)-1, 3, 4-oxadiazole-2-carbonitrile (B3) 

To the solution of 5-(Pyridin-2-yl)-1, 3, 4-oxadiazole-2-carboxamide B2 (0.5 g, 2.45 mmol) in 10 

ml dimethylformamide, oxalyl chloride (0.46 g, 3.67 mmol) was added and the reaction mixture 

was stirred at 0-5 oC for 30 min. Then, pyridine (0.58 g, 7.35 mmol) was added and stirred again for 

10 min. The reaction mixture was poured on ice water and extracted with dichloromethane. The 

organic layer concentrated to obtain white crystals 

Yield:  0.35g (72 %); mp.: 74-77 oC; IR (KBr,cm-1): 3040 (Ar-CH), 2239 (CN); 1H NMR (400 

MHz, CDCl3, δ, ppm): 8.33-7.20 (m, 4H, Ar-H); ESI-MS (m/z): 173 (M+1); Molecular weight:-

172; Molecular Formula:- C8H4N4O. 

7. Synthesis of 2-[5-(2H-tetrazole-5-yl)-1, 3, 4-oxadiazole-2-yl] Pyridine (B4) 

To 5-(Pyridin-2-yl)-1, 3, 4-oxadiazole-2-carbonitrile B3 (0.25 g, 1.34 mmol), trimethylsilyl azide 

(0.3 g, 2.68 mmol) and dibutyltin (20 mg) in 10 ml toluene were added, the reaction mixture was 

refluxed for 24 h. The excess of toluene was removed by distillation and extracted with ethyl 

acetate. The organic layer obtained was washed with water and concentrated to get white colored 

compound.  

Yield: 0.15 g (67%); mp.: 108-111 oC; IR (KBr,cm-1): 3310 (NH), 3030 (Ar-CH), 1640 (C=N); 1H 

NMR (400 MHz, CDCl3, δ, ppm): 7.34-8.14 (m, 4H, Ar-H); ESI-MS (m/z): 216 (M+1); Molecular 

weight:-215; Molecular Formula:- C8H5N7O. 

8. Synthesis of 5-(Pyridin-2-yl)-1, 3, 4-oxadiazole-2-carbohydrazide (B5) 

Ethyl 5-(Pyridin-2-yl)-1, 3, 4- oxadiazole-2-carboxylate (B1) (2.5 g, 10.0 mmol) was dissolved in 

10ml    ethanol in a conical flask, to this hydrazine hydrate (1.61 g, 30.0 mmol) was added and 

stirred for 2 h at room temperature. The precipitate appeared in the flask was filtered and 

recrystallised from ethanol to yield white crystalline product. 
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Yield:  2.0g (91%); mp.: 155-158 oC; IR (KBr,cm-1): 3310, 3245 (NH2), 3160 (NH), 1665(C=O); 
1H NMR (400 MHz, DMSO-d6, δ, ppm): 8.70 (s, 1H, NH), 7.34-8.19 (m, 4H, Ar-H), 4.49 (bs, 2H, 

NH2)ESI-MS (m/z): 206 (M+1); Molecular weight:-205; Molecular Formula:- C8H7N5O2. 

9. Synthesis of 5’-(Pyridin-2-yl)-2, 2’-bi-1, 3, 4-oxadiazole-5(4H)-one (B6) 

A mixture of B5 (0.25 g, 1.11 mmol) and N, N’-carbonyldiimidazole (0.27 g, 1.71 mmol) in 

dioxane (10 ml) was heated under reflux for 8 h. After cooling, the solvent was removed under 

reduced pressure and the residue was triturated with water. The solid product formed was filtered 

off and recrystallized from isopropyl alcohol to yield colorless crystals. 

Yield: 0.15 g (79 %); mp.:123-126  oC; IR (KBr,cm-1): 3180 (NH), 3010 (Ar-CH), 1690 (C=O), 

1622 (C=N); 1H NMR (400 MHz, DMSO-d6, δ, ppm): 9.42 (s, 1H, NH),  7.50-8.23 (m, 4H, Ar-

H)ESI-MS (m/z): 232 (M+1); Molecular weight:-231; Molecular Formula:- C9H5N5O3. 

10. Synthesis of 5-(Pyridin-2-yl)-2, 2’-bi-1,3,4-oxadiazole (B7) 

A mixture of B5 (0.25 g, 1.1 mmol) and triethylorthoformate (5 ml) was refluxed for 5 h. The 

excess of the solvent was distilled off under reduced pressure and the solid product obtained was 

filtered off and recrystallized from ethanol to yield white crystalline product.  

Yield: 0.17g (81%); mp.: 138-141 oC; IR (KBr,cm-1): 1H NMR (400 MHz, DMSO-d6, δ, ppm):  

8.38 (s, 1H, oxadiazole-H), 7.53 -8.31 (m, 4H, Ar-H)ESI-MS (m/z): 216 (M+1); Molecular weight:-

215; Molecular Formula:- C9H5N5O2. 

11. Synthesis of 5’-(Pyridin-2-yl)-2, 2’-bi-1, 3, 4-oxadiazol-5-amine (B8) 

To sodium bicarbonate (0.96 g, 1.25 mmol) in 5 ml of water was added to a solution of B5 (0.25 g, 

1.11 mmol) in 10 ml of dioxane at room temperature. After 5 min, cyanogens bromide (0.133 g, 

1.25 mmol) was added. After 3 h of stirring, the solid precipitates were filtered under suction on 

Buchner funnel and dried in vacuum. The solid was recrystallized from isopropyl alcohol to afford 

brown-colored product. 

Yield: 0.19 g (80%); mp.: 201-204 oC; IR (KBr, cm-1): 3380, 3124 (NH2), 3020 (Ar-CH), 1615 

(C=N); 1H NMR (400 MHz, DMSO-d6, δ, ppm): 7.50-8.46 (m, 4H, Ar-H), 7.37 (bs, 2H, NH2); ESI-

MS (m/z): 231 (M+1); Molecular weight:- 230; Molecular Formula:- C9H6N6O2.  

12. Synthesis of Ethyl 5-amino-1-{[5-(pyridin-2-yl)-1, 3, 4-oxadiazol-2-yl] carbonyl}-1H-pyrazole-

4-carboxylate (B9) 

A mixture of B5 (0.25 g, 1.1 mmol) and ethyl (ethoxymethylene) cyanoacetate (0.19 g, 1.1 mmol) 

in ethanol (10 ml) was heated under reflux for 7 h. The reaction mixture was cooled and solvent 

was concentrated on rotavapour under reduced pressure and the solid residue was recrystallized 

from ethanol to yield compound give compound B9 as white crystals.  
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Yield: 0.2 g (71 %); mp.: 174-177 oC; IR (KBr,cm-13340, 3190 (NH2), 3030 (Ar-CH), 1705 (C=O), 

1630 (C=N); 1H NMR (400 MHz, DMSO-d6 ,δ, ppm): 8.97 (s, 1H, pyrazole-H), 8.00 (bs, 2H, NH2), 

7.53-8.54 (m, 4H, Ar-H), 4.20-4.25 (q, 2H, CH2), 1.28 (t, 3H, CH3)ESI-MS (m/z): 329 (M+1); 

Molecular weight:-328; Molecular Formula:- C14H12N6O4. 

13.Synthesis of(5-amino-3-phenyl-1H-pyrazol-1-yl)[5-(pyridine-2-yl)-1,3,4-oxadiazol-2-yl]methanone(B10) 

A mixture of B5 (0.25 g, 1.1 mmol) and benzoyl acetonitrile (0.145 g, 1.1 mmol) in absolute 

ethanol (10 ml) was refluxed for 5 h. After cooling, the solvent was removed on rotavap under 

reduced pressure and the solid residue was recrystallized from ethanol to yield B10 as pale yellow 

crystals.  

Yield: .21 g (76%); mp.: 189-192 oC; IR (KBr,cm-1): -3380, 3215 (NH2), 3020 (Ar-CH), 1700 

(C=O), 1610 (C=N); 1H NMR (400 MHz, DMSO-d6, δ, ppm): 8.70 (s, 1H, pyrazole-H), 7.25 (bs, 

2H, NH2), 7.83-8.49 (m, 4H, Ar-H), 7.40-7.56 (m, 5H, Ar-H); ESI-MS (m/z): 333 (M+1); 

Molecular weight:-332; Molecular Formula:- C17H12N6O2. 

14. Synthesis of 5’(Pyridin-2-yl)-2,2’-bi-1,3,4-oxadiazole-5(4H)-thione (B11) 

A mixture of B5 (0.5 g, 2 mmol) and carbon disulfide (3 ml) in pyridine (10 ml) was refluxed on oil 

bath for 6 h. After cooling, the solvent was evaporated under reduced pressure and the residue was 

triturated with an ice-water mixture and neutralized with diluted hydrochloric acid. The separated 

solid product was filtered, washed with water, dried and crystallized from ethanol to afford B11 as 

pale yellow crystals.  

Yield:  0.48g (91%); mp.:151-154  oC; IR (KBr,cm-1) 3210 (NH), 3015 (Ar-CH), 1628 (C=N),1315 

(C=S); 1H NMR (400 MHz, DMSO-d6 ,δ, ppm): 10.55 (s, 1H, NH), 7.53-8.54 (m, 4H, Ar-H); ESI-

MS (m/z): 248 (M+1); Molecular weight:-247; Molecular Formula:- C9H5N5O2S. 

15. Synthesis of 5-{[2-(piperidin-1-yl)ethyl]sulfanyl}-5’-(pyridine-2-yl)-2,2’-bi-1,3,4-oxadiazole (B12) 

A mixture of the oxadiazolinethione B11 (0.2 g, 0.72 mmol), fused sodium acetate (0.31 g, 3.8 

mmol) and 4-(2-chloroethyl) piperdinyl hydrochloride (0.14 g, 0.7mmol) in ethanol (10 ml) was 

refluxed for 8 h. The solvent was removed under reduced pressure and the solid product was 

washed with water, collected by filtration to yield B12 as white crystals. 

Yield:  0.15g (74%); mp.:161-164  oC; IR (KBr,cm-1): 3015 (Ar-CH), 1625 (C=N); 1H NMR (400 

MHz, DMSO-d6, δ, ppm):  7.37-8.56 (m, 5H, Ar-H), 3.72 (t, 4H, 2CH2), 3.42 (t, 2H, SCH2CH2N), 

2.81 (t, 2H, SCH2CH2N), 2.45 (t, 4H, 2CH2), 1.35 (m, 2H, CH2); ESI-MS (m/z): 359 (M+1); 

Molecular weight:-358; Molecular Formula:- C16H18N6O2S. 

16. Synthesis of N, N-dimethyl-2-{[5’-(pyridine-2-yl)-2,2’-bi-1,3,4-oxadiazole-5-yl]sulfanyl}ethanamine     (B13) 

A mixture of the oxadiazolinethione B11 (0.2 g, 0.7 mmol), fused sodium acetate (0.31 g, 3.8 

mmol) and 2-diethylaminoethyl chloride hydrochloride (0.11 g, 0.7mmol) in ethanol (10 ml) was 
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heated under reflux for 8 h. The solvent was removed under vacuum and the solid was washed with 

water, filtered to yield compound B13 as white crystals. 

Yield:  0.16g (80%); mp.:171-174 oC; IR (KBr,cm-1): 3030 (Ar-CH),1632 (C=N); 1H NMR (400 

MHz, CDCl3 ,δ, ppm):  7.47-8.14 (m, 4H, Ar-H), 3.49 (t, 2H, SCH2CH2N), 2.99 (t, 2H, 

SCH2CH2N), 2.64-2.70 (q, 4H, 2CH2), 1.07 (t, 6H, N(CH3)2);; ESI-MS (m/z): 319 (M+1); 

Molecular weight:-318; Molecular Formula:- C13H14N6O2S. 
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PHARMACOLOGICAL EVALUATION 

Evaluation of In vitro HRBC Membrane Stabilizing Activity 

The lysosomal enzymes produced during inflammation produce kinds of disorders. The 

extracellular activity of these enzymes is related to acute or chronic inflammation. The NSAID, 

Diclofenac acts by inhibiting these lysosomal enzymes or by stabilizing the lysosomal membrane. 

Because HRBC membrane is similar to lysosomal membrane composition, the inhibition of 

hypotonicity induced HRBC membrane lyses is taken as a measure of anti inflammatory activity of 

drugs [12]. 

Preparation of Human Red Blood Cells (HRBC) Suspension: Fresh whole human blood was 

collected from healthy volunteer who has not taken any NSAID for 2 weeks prior to the experiment. 

The collected blood was mixed with equal volume of sterilized Alsever solution (2 % dextrose, 0.8 

% sodium citrate, 0.05% citric acid and 0.42 % sodium chloride in water). The blood was 

centrifuged at 3000rpm at room temperature for 15 min. The supernatant (plasma and leukocyte) 
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were carefully removed while the packed cells were washed three times with isosaline (0.85% w/v, 

pH 7.2). The process process of washing and centrifugation were repeated 5 times until the 

supernatant were clear. The volume of the blood was measured and reconstituted as 10% v/v 

erythrocyte suspension with isosaline [13]. 

Membrane stabilizing activity: The membrane stabilizing activity assay was carried out using 

10%v/v HRBC suspension, while diclofenac sodium was used as standard drug. The assay mixture 

consisted of 1ml phosphate buffer [pH 7.4, 0.15 M], 2 ml hypo saline [0.25 %w/v NaCl], 0.5 ml 

HRBC suspension [10 % v/v] with 1 ml of test compound(B1-B13) or standard drug diclofenac 

sodium solution each at 50µg/ml  concentration and the final reaction mixtures were made up to 

4.5ml with isosaline. 

To determine the anti inflammatory activity by HRBC membrane stabilization method the 

following solution were used: 

1. Test solution (4.5ml) consists of 2ml of hypotonic saline (0.25%w/v), 1ml phosphate buffer 

(pH 7.4), and 1ml of test compound (50µg/ml) in normal saline and 0.5ml of 10%v/v human 

red blood cell suspension. 

2. Test control (4.5ml) consist of 2ml of hypotonic saline (0.25%w/v), 1ml of phosphate buffer 

(7.4 pH) , 1ml of isotonic saline and 0.5ml of 10%v/v human red blood cell suspension ( 

produce 100% hemolysis). 

3. Standard solution (4.5ml) consists of 2ml of hypotonic saline (0.25%w/v), 1ml of phosphate 

buffer (7.4pH), 1ml of diclofenac sodium (50µg/ml) in normal saline and 0.5ml of 10%v/v 

human red blood cell suspension. 

4. Drug control (4.5ml) consist of 2ml of hypotonic saline (0.25%w/v), 1ml of phosphate buffer 

(pH 7.4),1ml of test compound or diclofenac sodium (50µg/ml) in normal saline and 0.5ml of 

isotonic saline (0.85%, pH 7.2)  

5. The reaction mixtures were incubated at 37oC for 30 min and centrifuged at 3000 rpm for 20 

min.  The absorbance of the hemoglobin content of supernatant solution was measured 

spectrophotometrically at 560 nm. Each experiment was carried out in triplicate and the 

average was taken. The percentage membrane stabilization was calculated using the following 

formula[14]:                         

                                                            ( Abs of test solution – Abs of drug control)  

% membrane stabilization =   100 – ------------------------------------------------------ X 100  

                                                                             Abs of test control 

Abs = Absorbance              Results are presented in Table 1 
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Evaluation of In vivo Pharmacological Activity  

Synthesized compounds (B1-B13) were investigated for in vivo anti-inflammatory and analgesic 

activities and most active representatives (B2, B6, B7, B8, B11) of the series were investigated for 

acute ulcerogenicity. Diclofenac sodium was used as a reference standard at a dose 25mg/kg for 

anti-inflammatory and analgesic and 80mg/kg for ulcerogenicity studies. The experiments were 

performed on Albino rats of Wistar strain of either sex, weighing 180-200 g for anti-inflammatory 

and ulcerogenic activity and Albino mice of either sex weighing 25-30 g for analgesic activity. The 

animals were divided into groups (control, reference and test groups) of 6 animals each. The test 

compounds and the standard drugs were administered in the form of a suspension (using 1% 

carboxymethylcellulose) in distill water by oral route of administration for analgesic, anti-

inflammatory and ulcerogenicity studies. The animals were maintained in colony cages at 25±2°C, 

relative humidity 45–55%, under a 12 h light–dark cycle; they were fed standard animal feed. All 

the animals were acclimatized for a week before use.  

 Evaluation Anti-inflammatory activity  

Anti-inflammatory activity was evaluated using carrageenan induced rat paw edema method [15]. 

Carrageenan solution (0.1% in sterile 0.9% NaCl solution) in a volume of 0.1 ml was injected 

subcutaneously into the sub plantar region of the right hind paw of each rat. One group was kept as 

control and the animals of the other group were pretreated with the test drugs and standard drug 1 h 

before the carrageenan treatment. The paw volume of the all groups of rats were measured using the 

mercury displacement technique with the help of digital plethysmometer immediately before and 1, 

2 and 3 h after carrageenan injection. The edema was expressed as a mean reduction in paw volume 

(ml) after treatment with tested compounds, percent of edema inhibition was obtained as follows: 

Percent inhibition =  (Vt –Vc)control -(Vt –Vc)tested compound/ (Vt –Vc)control x100 

   Where Vt = volume of edema at specific time interval and Vc= volume of edema at zero time interval. 

The results are presented in Table 2. 

 Evaluation of Analgesic activity  

Analgesic activity was evaluated using acetic acid induced writhing method [16]. After 50 min of 

the oral administration of test compound and standard drug, each animal was injected with 0.25 ml 

of 0.6% v/v aqueous acetic acid solution intraperitonially. After 10 min of acetic acid injection, the 

numbers of muscular contractions (writhing consisting of arching of the back, elongation of body 

and extension of hind limbs) in mice were counted for a period of 15 min. A significant reduction in 

the number of writhing by any treatment as compared to control animals was considered as a 

positive analgesic response. The average number of writhes in each group of treated mice was 

compared with that of the control. The % analgesic activity was expressed according to the formula: 
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                                           % Analgesic activity = [n-n’/ n×100] 

Where, n = the number of writhes in control group of mice and 

             n’=  the number of writhes in test and standard group of mice. 

              The observations are tabulated as Table 3.     

Evaluation of acute ulcerogenesis 

Acute ulcerogenesis test was done according to literature method [17]. Albino rats were divided 

into groups consisting of 6 animals in each group. Ulcerogenic activity was evaluated after p.o. 

administration of test compounds or standard at the dose of 80mg/kg. Control rats received p.o. 

administration of vehicle (suspension of 1%CMC). Food but not water was removed 24hr before 

administration of the test compounds. After the drug treatment, the rats were fed with normal diet 

for 17 h and then sacrificed. The stomach was removed and opened along the greater curvature, 

washed with distilled water and cleaned gently by dipping in saline. The mucosal damage is 

examined by means of a magnifying glass. For each stomach, the mucosal damage was assessed 

according to the following scoring system : 0.0 score is given to normal stomach (no injury, 

bleeding and latent injury), 0.5 score is to latent injury or widespread bleeding(>2mm), 1.0 score to 

slight injury (2-3 dotted lines), 2.0 score for severe injury (continuous lined injury or 5-6 dotted 

injuries), 3.0 score to very  severe injury (several continuous lined injuries) and 4.0 for wide spread 

injury or widened injury. The mean score of each treated group minus the mean score of control 

was regarded as severity index of gastric mucosal damage. Observations are tabulated as Table 4.     

Statistical analysis 

Statistical analysis of the biological activity of the synthesized compounds was evaluated using   

one- way analysis of variance (ANOVA). In all cases, post hoc comparisons of the means of 

individual groups were performed using Dunnett’s test. A significance level of P<0.05 denoted 

significance in all cases. All values are expressed as mean±SEM (standard error of mean). 

Statistical analysis was carried out using Graph Pad Prism (Graph Pad Prism 3.0 version). 

RESULT AND DISCUSSION 

Synthesis of compounds B1-B13 is outlined in scheme 1 and 2. Oxadiazole derivatives were 

characterized by IR, NMR and MS spectra. 

HRBC Stabilization Activity 

The HRBC stabilization activity of derivatives B1- B13 and reference standard diclofenac sodium 

were evaluated at a concentration of 50µg/ml (Table 1). The compounds showed the percent 

membrane stabilization activity in the range of 25.2% and 76% while the standard diclofenac 

showed 74.2% stabilization. 
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Table 1: Effect of derivatives B1- B13 on HRBC stabilization 

Compound Concentration (µg/ml) % Membrane 
stabilization 

Diclofenac 50 74.2 
B1 50 39.9 
B2 50 46.8 
B3 50 32.7 
B4 50 49.4 
B5 50 26.1 
B6 50 54.3 
B7 50 63.7 
B8 50 48.6 
B9 50 28.2 
B10 50 25.2 
B11 50 76.0 
B12 50 37.2 
B13 50 42.5 

Anti inflammatory Activity 

The anti inflammatory activity (Table 2) of derivatives B1-B13 was evaluated by carrageneen 

induced paw edema in rats at a concentration of 25mg/kg. Diclofenac sodium was taken as 

standard. The anti inflammatory activity of compounds B6, B7 and B11 were highest. 

Table 2: Anti inflammatory activity of derivatives B1-B13, against carrageenan induced paw edema 

Compound Mean change in paw volume (ml) after treatment  (± 
SEM) 

% Inhibition 

 1h 2h 3h 1h 2h 3h 

Control 0.72 േ 0.02 1.21± 0.03 1.53 ± 0.06 ----- ------- ------ 

Diclofenac 0.42 ± 0.03* 0.51± 0.02* 0.49 േ 0.04  67.81 57.55 42.32 כ

B1 0.48 ± 0.05* 0.66 േ 0.04* 0.76 േ 0.03* 33.62 45.21 50.03 

B2 0. 46 േ 0.04* 0.62 േ 0.05* 0.72 േ 0.03* 36.35 48.64 53.24 

B3 0.53 േ 0.03* 0.79 േ 0.05* 0.97 േ 0.07* 26.23 34.68 36.41 

B4 0.45 േ 0.05* 0.61 േ 0.06* 0.70 േ 0.04* 37.33 49.56 54.38 

B5 0.60 േ0.04* 0.96 േ 0.06* 1.18 േ 0.07* 16.37 20.46 22.23 

B6 0.44 േ0.03* 0.53 േ 0.03* 0.54 േ 0.02* 38.66 55.94 64.53 

B7 0.45 േ0.02* 0.58 േ 0.02* 0.63 േ 0.03* 37.69 52.46 59.06 

B8 0.51 േ0.07* 0.80 േ 0.05* 0.80 േ 0.04* 29.18 34.19 47.54 

B9 0.60 േ0.04* 0.92 േ 0.04* 1.09 േ 0.08* 16.41 23.85 28.48 

B10 0.58 േ0.05* 0.87 േ 0.08* 1.03 േ 0.06* 19.67 28.44 32.39 

B11 0.42 േ0.04* 0.49 േ0.06* 0.45 േ 0.06* 41.37 59.67 70.38 

B12 0.60 േ0.05* 0.94 േ 0.06* 1.06 േ 0.07* 16.98 21.98 30.54 

B13 0.59 േ0.07* 0.93 േ0.05* 1.00 േ 0.03* 17.92 22.89 34.36 

Data analyzed by one-way ANOVA  followed by Dunnett’s test, (n=6), *P<0.05 significant from 

control. Dose levels: Test compounds and diclofenac sodium (25 mg/kg, p. o.). 
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Analgesic Activity 

Analgesic activity was evaluated for B1-B13 by inhibition of acetic acid induced writhing in mice 

at 25mg/kg (Table 3). Diclofenac sodium was taken as standard. The analgesic activity of B2, B6 

and B8 were similar to the standard diclofenac sodium. 

Table 3: Analgesic activity of compounds (B1-B13) against acetic acid induced writhing model 

Compound No. of Wriths % inhibition 

Control 24.5±1.20 ------ 
Diclofenac 9.5±0.76* 61.02 

B1 13.8±0.60* 43.32 
B2 9.2±0.66* 62.11 
B3 14.5±0.46* 40.45 
B4 14.3±0.66* 41.64 
B5 19.8±0.94* 19.22 
B6 10.3±0.66* 57.59 
B7 15.1±0.94* 38.31 
B8 10.1±0.98* 59.05 
B9 18.5±1.14* 24.31 
B10 19.6±1.17* 19.78 
B11 13.7±1.11* 43.87 
B12 13.3±0.98* 45.76 
B13 14.5±0.71* 40.83 

Data analyzed by one-way ANOVA followed by Dunnett’s test, (n=6),* P < 0.05 significant from 

control. Dose levels: Test compounds and diclofenac sodium (25 mg/kg, p. o.). 

      Acute ulcerogenicity 

Acute ulcerogenicity activity was evaluated for compounds B2, B6, B7, B8 and B11 and was 

compared with diclofenac sodium and CMC(1%) (Table 4). All the compounds exhibited less 

ulcerogenicity when compared with standard and the ulcer index was between 0.59 and 0.93 

Table 4: Evaluation of ulcerogenicity 

Compound Dose mg/kg, p.o. Ulcer score Ulcer index 

Control CMC 1% w/v 0.16±0.10 ----- 

Diclofenac 80 2.25±0.17* 2.09 

B2 80 1.00 ±0.22*a 0.84 

B6 80 1.08±0.20*a 0.93 

B7 80 0.83±0.10*a 0.67 

B8 80 0.75±0.59* a 0.59 

B11 80 0.75±0.59* a 0.59 

Data analyzed by one-way ANOVA followed by Dunnett’s test, (n=6), 
* P < 0.05 significant from control, aP < 0.05 significant from diclofenac sodium 
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CONCLUSION  

The oxadiazole derivatives B6, B7 and B11 exhibited good anti inflammatory activity and the 

compounds B2, B6 and B8 exhibited good analgesic activity when compared with diclofenac 

sodium. All these compounds also were less ulcerogenic than the standard drug. All these 

derivatives possessing pyridine ring at fifth position and 1, 3, 4- oxadiazole at second position of 

oxadiazole ring exhibited most prominent and consistent anti inflammatory activity. Hence, the 

isosteric replacement of carboxylate function with oxadiazole resulted in reduced ulcerogenicity 

and B6, B7 and B11 retained anti-inflammatory activity. 
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