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ABSTRACT

The reaction of 7-methoxy-benzofuran-2-carboxyloid ahydrazide(2) with acetic anhydride gave the acetyl
derivative3, which underwent cyclisation by treatment with POgelded4, with ethylchloroformate in methanol
yielded 5 and with ethylchloroformate in dry benzene followsd POC} cyclisation resulted into7 via the
compound6. On the other hand, the reaction ®fwith acetyl acetone, benzoyl acetone, and ethidacetate
resulted into pyrazole8, 9 and 10 respectively. All the new heterocycles have bdemacterized by elemental
analysis, IRH-NMR and GCMS spectral data. Further, these hasenbscreened for antimicrobial, antioxidant,
analgesic, anti-inflammatory and antipyretic adiies. Compound$ and 7 exhibited encouraging results and
remaining exhibited moderate activity.

Keywords: Benzofuran, Oxadiazole, Pyrazole, Antimicrobial,ntidaxidant, Antiinflammatory, Analgesic,
Antipyretic.

INTRODUCTION

Benzofuran derivatives have attracted much intedest to their wide range of biological and pharnhegical

properties [1,2], such as anti-inflammatory [3]tilistaminic [4], antitumor [5], antifungal [6], &hyper-glycemic
[7] and anthelmintic [8] activities. In additiorhe benzofuran derivative Amiodarone is one of thlestnimportant
benzofuran based synthetic pharmaceutics, it igtayheffective antiarrhythmic agent and used ia treatment of
both ventricular and supraventricular arrhythm@is [

It has been reported in the literature that compeurearing oxadiazole ring possess significanbliokl properties
such as antibacterial [10 Ji lantifungal, anti-inflammatory [12], analgesic [18ntitubercular [14], anticancer [15],
antiviral [16] activities. Some of the oxadiazokridatives act as hypnotic, sedatives [17], anbttigt[18] and show
muscle relaxant activities [19]. Some materiallapgions of oxadiazole derivatives in the fieldsliquid crystals
[20] and photo sensitizers have also been rep2tdd

The compounds including pyrazole nucleus are knawvrpossess antibacterial, anti-inflammatory, arstge
antipyretic, anticonvulsant, antidiabetic, antigthmic, muscle relaxant, psycho analeptic, hypeiten and
monoamine oxidase inhibitor activities [22—29]. &#ole derivative, Celebrex is a potential antianfmatory drug
[30]. Recently, some of 3-substituted-5-(benzoft@ay)-pyrazole derivatives showed significant amitirobial

activities towards various microorganisms [31]tHe interest of the above facts, and in continmatibour previous
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work in the synthesis of biologically active heteyoles [32,33], we are reporting the synthesisin@otobial,
antioxidant, analgesic, anti-inflammatory and ayri#ic activities of some new oxadiazole and pylazterivatives
incorporating benzofuran moiety.

MATERIALS AND METHODS

Meting points were determined in open capillaryesiand are uncorrected. IR spectra (KBr disk) wecerded
using a Perkin—Elmer 237 spectrophotométdriNMR spectra were recorded on a Bruker Avance Speeter (at
400 MHz) using TMS as an internal standard. G2x@ld DMSOd; as solvent, chemical shift8)(are given in parts
per million (ppm). The mass spectra (MS) were réedron a Jeol GCmate GC-MS. Elemental analysi$i(@)
was performed on Perkin Elmer 240 analyzer. Thétypof the compounds were checked on silica gelo@ted
plates by using ethyl acetate and petroleum ethd) @s the eluent and observed in UV light. Ak tthemicals
used were of analytical grade.

Preparation of 7-methoxy-benzofuran-2-carboxylic ad ethyl ester(1)

A solution of o-vanillin (0.01 mol) and diethyl bromomalonate (B0ol) in ethyl methyl ketone (40 mL) was
treated with anhydrous potassium carbonate (1Ulg).reaction mixture was heated under reflux fohih steam
bath. Solvent was distilled off under reduced pressnd the residual salts were dissolved in aB@QtmL of water
and cooled in an ice bath and carefully acidifigthwdilute hydrochloric acid. The product (1) wagracted with
ether and ethereal extract was washed with satusat@ium bicarbonate solution and dried over antwyslicalcium
chloride. Removal of the solvent gave the colorksiid. IR (KBr): 1714 ciidue to carbonyl group of estéH
NMR (CDCl) ppm: 1.39 (t, 3H, Ck}, 4.01 (s, 3H, OCH}, 4.41 (quartet, 2H, OCH 6.90-7.52 (m, 4H, Ar-H).
GCMSm/z:220.

Preparation of 7-methoxy-benzofuran-2-carboxylic aid hydrazide (2).

To a solution of 7-methoxy-benzofuran-2-carboxyitid ethyl ested (0.01 mol) in ethanol (30 mL), hydrazine
hydrate (25 mL) was added and the mixture was Haatder reflux for 4 h on a water bath. Excesstloamol was
removed under reduced pressure and then dilutdd water. The separated carbohydraZdeas collected and
crystallized from ethanol as colourless needlegKIBY): 3400 and 3275 cthdue to NH.NHgroup, 1670 cm due
to carbonyl group*H NMR (DMSO-d;) ppm: 3.95 (s, 3H, OCH), 4.58 (s, 2H, NH D,O exchangeable), 7.01-7.29
(m, 3H, Ar-H), 7.49 (s, 1H,C3-H), 10.01 (s, 1H, NIHO exchangeable). GCM8/z: 206.

Preparation of 7-methoxy-benzofuran-2-carboxylic a N'-acetyl-hydrazide (3)

The 7-methoxy-benzofuran-2-carboxylic acid hydraZ2d0.003 mol) was warmed in acetic anhydride (15 fiol)
30 min. The reaction mixture was cooled and poumtglice water with stirring. The produ8twhich was separated
as colorless solid recrystallised from ethanol.

IR(KBr, cm™): 1696, 1605 (CO), 3393, 3216 (NHH NMR (CDCk ppm): 2.17 §, 3H, CHy), 4.01 §, 3H, OCH),
6.93-7.28 fn, 3H, Ar-H), 7.556, 1H, C3-H), 8.65 (s, br, 1H, NH, D exchangeable), 9.26 (s, br, 1H, NHD
exchangeable). GCM$(2: 248

Preparation of 2-(7-methoxy-benzofuran-2-yl)-5-metkil-[1,3,4]oxadiazole (4)

A mixture of 7-methoxy-benzofuran-2-carboxylic aditlacetyl-hydrazide3 (0.002 mol) and POgR mL) was
refluxed gently for 2 h. The reaction mixture wamled and poured into ice water. The aqueous solutias
treated with sodium carbonate solution (10%) walkkline. The resulting solid was collected washed with water
and crystallized from aqueous ethanol as microscopédles.

IR(KBr, cm): 1636 (C=N), 1274 (C-O-C}H NMR (DMSO-d; ppm): 2.62 §, 3H, CH,), 3.98 6 3H, OCH),
7.10-7.36 0, 3H, Ar-H), 7.76 §, 1H, C3-H). GCMS1/2: 230.

Preparation of 2-chloro-5-(7-methoxy-benzofuran-2--[1,3,4]oxadiazole (5)

A mixture of 7-methoxy-benzofuran-2-carboxylic atigdrazide2 (0.001 mol) and ethylchloroformate (0.001 mol)
in methanol (20 mL) was refluxed on a steam battbfb and the solvent was removed under reducessre. The
solid 5 obtained was recrystallised from dioxane.
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IR(KBr, cm): 1640 (C=N), 1276 (C-O-CJH NMR (CDCk ppm): 3.96 § 3H, OCH), 6.91-7.26 1, 3H, Ar-H),
7.52 6, 1H, C3-H). GCMS1fi/2: 250.

Preparation of N-(7-methoxy-benzofuran-2-carbonyl)hydrazinecarboxylic acid ethyl ester (6)

A mixture of 7-methoxy-benzofuran-2-carboxylic adigdrazide2 (0.0015 mol) ethylchloroformate (0.0015 mol)
and anhydrous potassium carbonate (5g) were reflixery benzene (15 mL) for 15 h. The reactiontoig was
filtered from the potassium salts and the filtrates concentrated under reduced pressure. The aésigginous
mass solidified after standing over night. Analstig pure product was obtained from ethanol asrteds needles.

IR(KBr, cmi): 1731, 1673 (C=0), 3239 (NH}H NMR (CDCk ppm): 1.28 {, 3H, CH;), 4.01 6, 3H, OCH), 4.21
(quartet 2H, OCH), 6.72 §, br, 1H, NH, BO exchangeable), 6.91-7.2%,(3H, Ar-H), 7.55¢, 1H, C3-H), 8.40¢,
br, 1H, NH, BO exchangeable). GCM#\(2: 279.

Preparation of 5-(7-methoxy-benzofuran-2-yl)-[1,3,Joxadiazol-2-ol (7)

A mixture of N'-(7-Methoxy-benzofuran-2-carbonylydrazinecarboxylic acid ethyl est&ér0.001 mol) and POgI
(3 mL) was refluxed gently for 2 h. The reactionxtaie was cooled and poured into ice water. Thecagsl
solution was treated with sodium carbonate solufid¥6) until alkaline. The resulting solidwas collected washed
with water and crystallized from agueous ethanghasoscopic needles.

IR(KBr, cm®): 1639 (C=N), 1271 (C-O-C), 3412 (OHH NMR (CDCk ppm): 3.96 §, 3H, OCH), 6.90-7.26 Ify,
3H, Ar-H), 7.52 §, 1H, C3-H), 9.00¢1H, OH, DO exchangeable). GCM®(2: 232

Preparation of (3,5-dimethyl-pyrazol-1-yl)-(7-methxy-benzofuran-2-yl)-methanone (8)

A mixture of 7-methoxy-benzofuran-2-carboxylic atigdrazide2 (0.001 mol) and acetyl acetone (0.001 mol) was
refluxed in methanol (20 mL) containing 4-5 drogsacetic acid for 4 h. The reaction mixture wasleddo room
temperature and the separated pro@ueatas collected by filtration and washed with methlait was crystallized
from ethanol as colourless needles.

IR(KBr, cmi): 1665 (C=0), 1580 (C=N), 1525 (C=CH NMR (CDCk, _ppm): 2.32 § 3H, CH;), 2.64 6, 3H,
CH,), 4.01 6, 3H, OCHy), 6.05 6, 1H, =CH), 6.90-7.32 (m, 3H, Ar-H), 7.5%, (LH, C3-H). GCMS1/2: 271.

Preparation of (7-methoxy-benzofuran-2-yl)-(5-methit3-phenyl-pyrazol-1-yl)-methanone (9)

A mixture of 7-methoxy-benzofuran-2-carboxylic adigdrazide2 (0.001 mol) and benzoyl acetone (0.001 mol)
was refluxed in methanol (20 mL) containing 4-5plr@f acetic acid for 4 h. The reaction mixtwas cooled to
room temperature and the separated pro@uetas collected by filtration and washed with metilart was
crystallized from ethanol as colorless needles.

IR(KBr, cm™): 1668 (C=0), 1582 (C=N), 1521 (C=CH NMR (CDCk ppm): 2.34 ¢, 3H, CH,), 3.91 6, 3H,
OCHs), 6.31-7.42 (m, 9H, Ar-H), 7.53,(1H, C3-H). GCMS1/2): 332.

Preparation of 2-(7-methoxy-benzofuran-2-carbonyl)s-methyl-2,4-dihydro-pyrazol-3-one (10)

To a solution of 7-methoxy-benzofuran-2-carboxyéicid hydrazide2 (0.001 mol) in methanol was added
ethylacetoacetate (0.001 mol) containing 4-5 dwifpacetic acid. The reaction mixture was reflused4 h. The
reaction mixture was cooled to room temperature #edproduct separatetd was collected by filtration and
washed with little methanol, dried and crystallizeith aqueous ethanol.

IR(KBr, cmi'): 1665 (C=0), 1595 (C=NJH NMR (CDCk ppm): 1.3 ¢ 3H, CH;), 2.2 &, 2H, CH), 3.96 §, 3H,
OCHg), 6.90-7.26 (m, 3H, Ar-H), 7.5%,(1H, C3-H). GCMS1/2): 273.

PHARMACOLOGICAL STUDIES

ANTIMICROBIAL STUDIES

All the synthesized compoun@s-10were screened for their antibacterial and antifdiragtivity at 50ug/disc by the
disc diffusion method [34]. Antibacterial activitwas carried out against three Gram-negative bagteiz.,
Escherichia coli, Psuedomonus aeruginosa, Klelmsiggheumoniae,and two Gram-positive bacteria, viz.,
Staphylococcus aureus, and Streptococcus faed@ligrofloxacin was used as standard (Table 2).ifédmgal
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activity was carried out against five fungi, viAspergilus flavus, Aspergilus fumigatus, Candidhicans,
Penicillium notatum and RhizopusSluconazole was used as standard (Table 3).

ANTIOXIDANT STUDIES

In vitro antioxidant activity (table 4) of the synthesisedmpounds performed by ABTS [2, 2’-azinobis-(3-
ethylbenzothiazoline-6-sulfonic acid)] Radical @atiScavenging Method [35]. ABTS solution | (2 mMABTS
solution) and solution Il (17 mM of potassium péfatie) were prepared using distilled water. Solutib(0.3 mL)
was added to 50 mL of solution | and the reactioxtume was left to stand at room temperature oggrnin dark
before use. Test solutions were prepared by disgpldrug samples and the standard (ascorbic acile w
accurately weighed (10 mg) separately and dissdlvddmL of DMSO. These solutions were serialllutiid with
DMSO to obtain the lower dilutions. Distilled DMS@ mL) was added to 0.2 mL of various concentratiofhthe
drug samples or standard, and 0.16 mL of ABTS Ewiuvas added to make a final volume of 1.36 mlfteA20
min, the absorbance was measured spectrophotoedigtrat 734 nm using ELISA reader. Blank was mairee
without ABTS. 1G, value obtained was the concentration of the samggjeired to inhibit 50% ABTS radical mono
cation. The statistical analysis was performed by Qvay ANOVA followed by Tukey'spost-hoc test was
employed to analyze the results (Graph Pad Priditw&@). The difference below the probability lewl0.05 was
considered as statistically significant.

ANIMALS

Swiss Albino mice (weighing 20-25 g) and Wistarsrétveighing 150-200 g) were used for studyingvivo
analgesic, anti-inflammatory and anti-pyretic &ati#s. Animals were maintained under standard latooy
conditions (24+2°C; relative humidity 60-70%). Study protocol wagpagved by the Institutional Animal Ethics
Committee before conducting the experiments. Theerand rats were used in the study. The animals et in
polypropylene cages and maintained on balancedvdiét free access to drinking water. All the expeental
procedures were conducted in accordance with tldedar Care and Use of Laboratory Animals anddocadance
with the Local Animal Care and Use Committee.

ACUTE TOXICITY STUDIES

For testing the acute toxicity potential of thettesmpounds, Swiss Albino mice of either sex weaigh20-25 g
were selected, separated into groups each corgasiimice. The dosage was varied from 100 up @D3ag kg™
body weight. The mice were continuously observed8&ad for any signs of increased-decreased mottivitge
ataxia, tremors, convulsions, sedation, lacrimatein. After 24 h, the mice were sacrificed andrstoh, intestine
and liver were inspected under the magnifying lerieeany ulcer-haemorrhagic spots.

ANALGESIC STUDIES
The analgesic activity was carried out by Taillend writhing methods.

Tail-flick method

After over-night fasting, the rats were dividedoirdifferent groups (n=6) as shown in Table 5. Téaction time
was measured at the end of 0, 30, 60 and 90 mér #fe administration of the compounds. The drugsew
dispersed in 0.5% wi/v of sodium carboxy methyl dele (sodium CMC) and administered orally. Theta@n
group (no drug) was administered with 0.5 ml of%0.&/v of sodium CMC. The tail-flick latency was assed by
considering the time taken by the rat to withdréswtail from the hot water bath (55 + 06) [36]. . The tail-flick
latency of treated animals was compared with cbatmonals.

Writhing method

After an over-night fast, the mice were distributetb different groups and treated as shown in @&blThe drugs
were dispersed in 0.5% w/v of sodium CMC and adstémed orally. The control group (no drug) was atdstéred
with 0.5 ml of 0.5% wi/v of sodium CMC. The standardg used was nimesulide (12.5 mg/ kg). One lafter the
treatment, the mice were given an intraperitongaktion of 0.7% v/v acetic acid solution (volunfergection was
0.1 ml/ 10 g body weight). The number of writhesdarced in these animals was counted for 30 min.antadgesic
activity was evaluated in terms of the percentégerithe inhibitions [37].

ANTI-INFLAMMATORY STUDIES
Carrageenan-induced rat paw edema model was usadhloate the anti-inflammatory activity of the gyesized
compounds [38]. The overnight fasted rats weredéidiinto different groups (n=6) and treated as shiowi able 7.
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The drugs were administered orally by dispersin@.B6% w/v of sodium CMC. The control group (no drueas
administered with 0.5 ml of 0.5% w/v of sodium CMdimesulide (9 mg/kg) was used as standard drugpr/&0
min of drug administration, all the rats were chafled by a subcutaneous injection of 0.1 ml of dlation of
carrageenan in saline into the plantar site of tigat hind paw. The paw volumes were measured \with
plethysmometer, prior to administration of carragegeand after 1, 2 and 3 h of administration. Tifferénce in the
volume was the amount of oedema developed anddteemt inhibition of edema between control grougd Hre
compound treated groups was calculated.

ANTI-PYRETIC STUDIES

Prior to the experiment, the rats were maintaimedeiparate cages for 7 days and the animals wittoamately
constant rectal temperature were selected forttiiysThe anti-pyretic activity was evaluated usBrgwer's yeast
induced pyrexia in rats [39]. Fever was inducedirhgcting 20 mL/kg (s.c.) of 20% w/v aqueous suspem of
Brewer's yeast in normal saline intramuscularlyteAfL8 h, the animals developed 0.5 °C or moreinigbe rectal
temperature (about 60% of the total animals in@ct€he rats were divided into different groups@hand treated
orally as shown in Table 8. The compounds wereedsgal in 0.5% w/v of sodium CMC for administratidine
control group was fed with 0.5 ml of 0.5% w/v oflaam CMC orally. Standard drug group was adminedesrally
with nimesulide (9 mg/ kg; p.o.). At different timetervals the rectal temperature was recordedguslimical
thermometer. Percentage reduction in rectal tenyreravas calculated by considering the total faltemperature
to normal level as 100%.

STATISTICAL ANALYSIS

One way ANOVA followed by Dunnet’s (to compare tedues with control) and Tukey’s (to compare allues)
post-hoc tests was employed to analyze the reg¢@taph Pad Prism Software). The difference below th
probability level of 0.05 was considered as statidiy significant.

RESULTS AND DISCUSSION

CHEMISTRY

In the present work we are reporting the synthesmpound 7-methoxy-benzofuran-2-carboxylic aatityl ester
(1) and the various oxadiazolds5 and7, and various pyrazole® 9 and10. The key intermediat& was obtained
by refluxing o-vanillin and diethylboromomalonate in alkaline mediwsing dry potassium carbonate in dry
methylethylketone. The condensation and cyclisatamk place simultaneously by refluxing the reattiixture
for prolonged time. The ethanolic solution of thempoundl was refluxed with hydrazine hydrate to get 7-
methoxy-benzofuran-2-carboxylic acid hydraz@l¢33]. The acid hydrazid@ on reacting with acetic anhydride
yielded acetyl derivativ® in good yield which was further cyclised in preserad POC} to form 2-(7-methoxy-
benzofuran-2-yl)-5-methyl-[1,3,4]oxadiazol@). Further, the acid hydrazid@ was condensed with ethyl
chloroformate to get N'-(7-methoxy-benzofuran-2beoauyl)-hydrazine carboxylic acid ethyl est€6). The
compound6 on cyclisation with POGIto yielded 5-(7-methoxy-benzofuran-2-yl)-[1',3’,4%adiazol-2-ol (7).
Finally the acid hydrazid2 underwent direct cyclisation with ethyl chlorafwate in methanol to yield 2-chloro-5-
(7-methoxy-benzofuran-2-yl)-[1’,3',4’]oxadiazo(®) (Scheme 1).

The acid hydrazide in other route was refluxed with acetyl acetone, benzoyl acetam ethyl acetoacetate in
methanol in presence of catalytic amount of acati resulted in the formation of pyrazoleB, 9 and 10
respectively (Scheme 2).

The structures of all the synthesized compoundthénpresent investigation were confirmed by thepsupof
analytical data (table 1) and spectral data gimethé experimental section.

ANTIMICROBIAL STUDIES

The investigation of antibacterial screening dasblé 2 and 3) revealed that all the tested comg®howed
moderate to good microbial inhibition. In the seri¢ghe compounds bearing chloribeand hydroxyl groups
exhibited potent activities compared to others. Ghmpoundb is potent antibacterial thafy whereas vice-versa is
true for antifungal activity.
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ANTIOXIDANT STUDIES

Thein vitro antioxidant activity of synthesized compounds assessed by ABTS method. In this method, the pre-
formed radical monocation of ABTS [2, 2’-azinobB€thylbenzothiazoline-6-sulfonic acid)] is genethtby
oxidation of ABTS with potassium persulfate (a bblgomogen) and is reduced in the presence of ydiogen
donating antioxidants. The results (Table 4) indidathat all the synthesized compounds exhibitedieraie to
good antioxidant activity with ABTS method. Amoniget series, oxadiazole compound bearing chlorfeaid
bearing hydroxyl group 7§ showed maximum activity with kg value of 61.97+1.09 and 62.49+1.54 micromolar
concentrations, respectively. Although the synttexsicompounds exhibited moderate antioxidant agfithe 1G,
values were significantly different (p<0.05) frohrat of ascorbic acid (standard drug). Ascorbic atiowed potent
ability to inhibit free radicals with 163 values of 12.10+0.51 micromolar concentration.

ACUTE TOXICITY STUDIES

The mice did not show any signs of increased ore#sed motor activity, ataxia, tremors, convulsi@esiation,
lacrimation, etc during 8 h after administrationo(p of varying doses (100 - 3000 mg/kg) of all thasized
compounds. The stomach, intestine and liver ofediesl mice after 24 h of drug administration didl exhibit any
ulcer-haemorrhagic spots, indicating the greatitganargin of the compounds when administeredyral

ANALGESIC STUDIES

The synthesized compoun#slO were screened for analgesic activity by tail-fliclethod (in rats) and acetic acid
induced writhing method (in mice). Tail-flick testas employed to assess centrally mediated anald®si
synthesized compounds. Tail flick responses tontlaéstimuli are mediated via supra-spinal cenffé® results of
analgesic activity by tail flick method are shownTiable 5. The results indicated that there watla increase in
the reaction time to flick the tail in all the tted groups. However the increase in reaction amté@nalgesic
activity was not appreciable, although the timeunegyl to flick the tail at 90 min was significantliifferent
(p<0.05) than that of control. The compound wittoolh 5 and hydroxy7 showed comparatively better analgesic
activity than others.

The results of analgesic activity by writhing medhare shown in Table 6. The acetic acid-inducethimgy method

is generally used for the evaluation of peripherainociceptive activity because of its sensitivitydetecting a
antinociceptive potential of the compounds whictyrmppear inactive in other models. Writhing is destcated as
acute pain due to tissue damage and sensitizationoociceptors by inflammatory mediators. Synthesize
compounds inhibited painful writhes suggestingntsibitory action on these mediators of inflammat@&nd pain.
Control group showed 7213 writhes. The standard) dnimesulide) and all the compounds showed sicgnitfily
(p<0.05) less number of writhes in comparison vagtmtrol. Among the series, the compourtdand 7 showed
highest analgesic activity (Compound 5 - No. ofthes: 43+4 and % Reduction: 39.41%; Compound 7 .-dflo
writhes: 42+4 and % Reduction: 42.92). Althoughe tteduction in number of writhes by compounds were
significantly less compared to control, the valwese not significantly different (p>0.05) than tletnimesulide,
which exhibited highest reduction in number of tves. The extent of analgesia produced by compomnasithe
method was considerably better than that in taikflmethod. This indicates that the compounds metyas
analgesic agents by acting peripherally insteadeotrally. However more experiments with differembdels are
necessary to precisely know the mechanism by wihiebe metal complexes exhibit their activity.

ANTI-INFLAMMATORY STUDIES

The results of anti-inflammatory activity of compuls as well as a standard drug (nimesulide) agearshtgeenan-
induced edema are shown in Table 7 [38]. Afteratiministration of carrageenan, inflammation wasigedl in rats
and the effect was measured at the intervals @f B, and 5h. The percent oedema inhibition wasutatied with

respect to control group. All the values of % rdéhurc at different time intervals of all the testesmpounds were
significantly (p<0.05) different from those of tleentrol group. The compoundsand? exhibited highest activity
among synthesized compounds (compoidnd5.691.25, 24.2%#1.24, 33.8&1.81and 25.001.25% reduction in
oedema at 1, 2, 3 and 5 h). On the contrary, albthreduction values were significantly (p<0.05)yéo than those
of nimesulide (standard drug) which showed highestity.

ANTI-PYRETIC STUDIES

All the synthesized compounds were screened foipgnetic activity by using the Brewer's yeast-iodd pyrexia
method in rats [39]. The results of anti-pyretitivaty of synthesized compounds are shown in Tahléll the
synthesized compounds showed significant (p<0.88yction in the rectal temperature at all the timervals
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compared to control. The compouficshowed better percentage of reduction in pyrefal(t5.12, 51.4%5.42

and 57.3%6.12% at 1, 2 and 3 h, respectively) among allsyrhesized compounds. Nimesulide (standard drug)
showed highest antipyretic and all the % reductialones from all the tested compounds were signiflggp<0.05)
lower than those of nimesulide.

Scheme 1
CHO COOC;Hs
+ Br*CI-\i
OH COOC,Hg
OCHy
' 0]
OC,Hsg
N <
(0] O
OCHj,
(1)
(i)
N\ NHNHCOCH; (i) N\ NHNH, (vi) N NHNHCOOC,Hj
(¢} (e} (e} o o e}
OCH OCH OCH
3 (3) O ° (6

‘ ™) \ v) ‘ (vil)
= O (o] = 0]

1 e CHj @j\>_( cl N OH
o A et

OCHj, OCH, OCH,

(4) () (7)

2=

(l) CH3CH2COCH3 / Anhydrous KzCO3
(i) NoH4.H,0 / EtOH, Reflux
(iii) Acetic anhydride

(iv) POCly
(v) CICOOC,H;5 / MeOH o

N o)
(Vi) CICOOC,Hg / Dry benzene / K,COs e N
(vii) POCl, N=N-

OCHj,

The results of pharmacological studies demonstiaesignificant analgesic, anti-inflammatory andi-gyretic
effect of synthesized copounds in comparison wépective control groups. Although the compousdmnd 7
showed appreciable pharmacological activities,dffect was significantly lower than that of stardiairug. The
results indicate the need to carry out the simitaidies at different dose levels of synthesized pmamds in
different preclinical experimental models to pretyscheck the extent and mechanism of pharmacabgitects.
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(i) CH3COCH,COCgHs5 / MeOH / AcOH
(iii) CH3;COCH,COOC,H5 / MeOH / AcOH
Table 1. Analytical data of compounds (2-10)
Melting point % Elemental analysis
Compound | Solvent for crystallization Og p % Yield | Molecular formula Found (cacld.)
e C H N
65.42 | 5.46
1 Ethanol 85-86 80 C1oH1,04 (6545) (549) -
2 Ethanol 180-181 85 CrohoN:Os (gggg) (j'gg) (ig'gg)
3 Ethanol 175-176 86 GHiNO, (gg'gg) (3'2‘7‘) (ﬂ'gé)
62.56 | 4.37 | 12.19
4 Ag. ethanol 190-191 65 GH10N203 (62.60) | (4.38) | (12.17)
. 52.66 2.78 11.14
5 Dioxane 189-190 80 G;H/CIN,O5 (5271) | (2.82) | (11.18)
6 Ethanol 156-157 68 GH1N:Os (22'2‘15 (g-gg &8-8‘7‘.
56.86 | 3.44 | 12.01
7 Ag. ethanol 173-174 75 18HsN20, (56.90) | (3.47) | (12.06)
8 Ethanol 210211 70 GH1N:Os (22'22) (gég) (ig'gé)
9 Ethanol 210211 65 GoaHaoN:05 (;g'ig) (g';g) (2'8411)
10 Aq. ethanol 145-146 67 CHiNO; (21;2 (j'jg, &g-gé
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Table 2. Results of antibacterial activity of the ompounds (2-10) at 50 pg/mL

Compound Diameter of the zone of inhibition in mm Relative inhibition %)
Gram negative Gram positive
E. coli P. aeruginosa | K. pneumoniae | S.aureus | S.faecalis
2 8 (44.4) 12 (48) 11 (55) 9(47.3 11 (55
3 10 (55.6 13 (52 12 (60 10 (52.6 12 (60
4 12 (66.7) 17 (68) 16 (80) 15 (78.9) 16 (80
5 15 (83.3) 20 (80) 18 (90) 17 (89.9) 19 (95
6 11 (61.1) 14 (56) 13 (65) 11 (57.9) 12 (60
7 14 (77.8) 18 (72) 17 (85) 16 (84.2) 18 (90
8 13 (72.2) 16 (64) 16 (80) 14 (73.7) 13 (65
9 13 (72.2 15 (60 15 (75 13 (68.4 14 (70
10 12 (66.7 14 (56 14 (70 12 (63.1 | 15(75
Ciprofloxacin | 18 (100) 25 (100) 20 (100) 19 (100) 0 (200)

Table 3. Results of antifungal activity of the compunds (2-10) at 50 pg/mL

Compound | Diameter of the zone of inhibition in mm Relative inhibition %)
A.flavus | A.fumigates | C.albicans | P.notatum | Rhizopus
2 12 (40) | 12 (50) 13 (54.1) 12 (46.1) 13 (60)
3 13 (43.3)| 14 (58.3) 14 (58.3) 13 (50) 14 (53.8)
4 26 (86.7)| 20 (83.3) 19 (79.1) 21 (80.7) 22 (84.6)
5 28(93.3)| 22 (91.7) 20 (83.3) 22 (84.6) 24 (92.3)
6 14 (46.7)| 16 (66.7) 15 (62.5) 14 (53.84) 15 (57.1)
7 30 (100) | 23(95.83) 22 (91.66 24 (92.3) 25(96.1)
8 21(70) | 19(79.1) 18 (75) 19 (73.1) 18 (69.9)
9 20 (66.7 | 18 (75 16 (66.7 17 (65.38 | 17 (65.38
10 19 (63.3)| 16 (66.7) 15 (62.5) 15 (57.7) 16 (61.5)
Fluconazole| 30 (100)] 24 (100) 24 (100) 26 (100 (1)

Table 4. Results of antioxidant activity of compouds (2-10) by ABTS method

Standard
Compound 2 3 4 5 6 7 8 9 10 (Ascorbic acid)
ICso Value* | 103.10| 98.71 | 64.73 | 61.97 | 97.82 | 62.49 | 95.51 | 89.94 | 70.83 12.10
Micromolar | +1.9¢ | #1.27 | +1.64 | +1.0¢ | +1.87 | #1.54 | #1.62 | +1.5¢ | +1.32 +0.51

*The results are presented as MeantSEM, n=6,1@lues of all the synthesized compounds are signifiy different (p<0.05) from that of the
standard (ascorbic acid).

Table 5. Results of analgesic activity of the compads (2-10) by tail flick method in rats

Compounds | Average reaction time (sec) at different time intevals™

0 min 30 min 60 min 90 min
Controf 3.70t0.36 | 3.760.28 4.0#0.36 4.0%0.36
2 3.86:t0.32 | 4.080.29 4.1%0.21 4.250.21

3.92+0.42 | 4.280.48 4.1%0.20 4.380.36
3.8540.2¢ | 4.1540.2¢ 4.640.37* | 5.01+0.33*
3.7#0.26 | 4.430.52* | 5.08-0.46* | 5.35:0.45*
3.91+0.38 | 4.180.31 4.5%0.35 4.550.35
3.95:0.36 | 4.530.50* | 5.120.35* | 5.46:0.35*
3.820.22 | 4.1%0.29 4.150.21 4.420.30
3.88t0.37 | 4.2#0.58 4.460.47 4.650.25
10 3.6#0.29 | 4.280.59 4.620.45 4.980.45*
#Control group was administered (p.0.) with 0.5 nfl0 &% w/v CMC;
PTest drugs were administered (p.0.) at a dose lef/&00 mg/ kg;
°All the values are expressed as MeanzSD, n=6; hificant (p<0.05) compared to control.

O(o(N|oO|UO|~|Ww

95
www.scholarsresearchlibrary.com



K. M. Basavaraja et al Der Pharma Chemica, 2013, 5 (4):87-98

Table 6. The results of analgesic activity of compmds (2-10) by Writhe method on mice

Compound® No. of Writhes | Inhibition (%)
Controf 72+3

Standard druy 3243 54.92
2 67+4 6.84
3 68+4 5.5¢
4 46+4% 36.36
5 43147 39.41
6 53+4% 26.54
7 42+4% 42.92
8 66+3 8.42
9 42+4% 40.67
10 4943+ 32.1F

#Control group was administered (p.0.) with 0.5 nfl0 &% w/v CMC;

®Standard drug group was administered (p.0.) witt518g/ kg of Nimesulide;

*Significant (p<0.05) compared to control;
*Significant (p<0.05) compared to standard drug

‘Test drugs were administered (p.o.) at a dose lef/&00 mg/ kg; All the values are expressed asni¥ied, n=6;

Table 7. The results of anti- inflammatory activity of compounds (2-10) by Carrageenan induced Paw Eae@ method in rats

Paw volume (mL)

Compounds’ (Percentage of edema reduction)
Oh 1h 2h 3h 5h
Controf 0.850:0.031 | 0.87Gt0.035 | 0.876:0.041 | 0.8650.032 | 0.855:0.043
(-2.350.35) | (-3.06+0.38) (-1.76:0.41) | (-0.58t0.15)
Standard driy| 0.856:0.035 | 0.664:0.042 | 0.600:0.032 | 0.4510.031 | 0.49Q:0.021
(Nimesulide) (22.42:1.66)* | (29.90:1.78)* | (47.31 2.25)* | (42.75:2.15)*
1.120:0.052 | 1.122:0.055 | 1.11G:0.065 | 1.1010.063
2 1.156:0.075 (2.60£0.26)¥ | (2.43:0.31)% | (3.47% 0.35)¥ | (4.26:0.45)*
0.812:0.033 | 0.8050.035 | 0.80Q:0.032 | 0.792:0.041
3 0.8250.048 (1.570.12)¥ | (2.42:0.29)¥ | (3.03:0.34)* | (4.00:0.31)*
4 0.650:0.031 | 0-5770.042 | 0.51%0.031 | 0.4640.024 | 0.50%0.027
) ) (11.23:0.51)¥ | (20.76:1.25)% | (28.61£1.24)% | (22.921.32)*
5 06580035 | 05720025 | 0.50%0.032 | 0.4510.034 | 0.496:0.023
) ) (12.611.01)% | (23.25:1.21)% | (31.46:1.51)% | (24.62+1.65)*
6 07520044 | 0-670¢0.045 | 0.60G:0.043 | 0.5520.031 | 0.5720.026
) ) (9.57%0.85)¥ | (20.2#1.12)¥ | (26.5%1.02)* | (23.931.55)*
7 06880043 | 0-5820.035 | 0.5210.022 | 0.4550.042 | 0.5160.032
) ) (15.69:1.25)% | (24.271.24)% | (33.86:1.81)* | (25.0Q:1.25)*
0.8210.024 | 0.80%0.033 | 0.7950.046 | 0.805:0.041
8 0.8450.048 (2.92:0.34)¥ | (5.3%0.32)¥ | (6.09:0.41)* | (4.870.35)*
0.764:0.035 | 0.70%0.033 | 0.6350.051 | 0.675:0.044
° 0.8480.044 (9.90£1.21)% | (17.33:1.21)% | (25.111.08)* | (20.4Q:1.08)*
0.80Q:0.045 | 0.7050.030 | 0.63%0.042 | 0.686:0.035
10 0.901+0.065 (11.20:0.99)¥ | (21.75:1.35)% | (29.96:1.52)% | (23.86:1.14)*

#Control group was administered (p.0.) with 0.5 nfl0 &% w/v CMC;

PStandard drug group was administered (p.o0.) with@ kg of Nimesulide;

* Significant (p<0.05) compared to control;
# Significant (p<0.05) compared to standard drug.
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Table 8. The results of anti-pyretic activity of conpounds (2-10) on Brewer’s yeast induced pyrexia irats

Rectal temperature C) Rectal temperature after administration of drugs °C)°
18 h after
Compounds |\ a1 (A) | administration 1h(Q) 2h(G) 3h(Q)
of yeast (B)
Controf 37.85:0.41 38.5@0.32 38.480.15 (3.0%0.61) 38.480.15 (3.0%0.61) 38.4%0.20 (4.6%0.81)
Standard drdy| 37.310.48 38.080.31 37.680.21 (57.9%4.11)* | 37.5@0.25 (72.464.56)* | 37.4%0.28 (76.815.12)*
2 37.65:0.41 38.360.28 38.340.31 (2.8%0.51)" 38.330.29 (4.220.62)" 38.32:0.25 (5.630.68)"
3 37.65:0.50 38.3%0.29 38.320.31 (4.280.52)" 38.32:0.31 (4.280.52)" 38.30:0.29 (7.140.69)"
4 37.6240.4¢ 38.21+0.32 38.06+£0.35 (25.423.01°" | 37.96+0.29 (39.943.88)*" | 37.96+0.32 (42.3+4.55)*"
5 37.82t0.52 38.4%0.28 38.280.31 (41.534.26)*" | 38.1%0.32 (46.135.15)*" | 38.150.41 (49.235.21)*"
6 37.30.51 38.0(+0.3¢€ 37.8%+0.38 (25.0:3.21)*" | 37.7%+0.40 (36.7t:4.52)*" | 37.72£0.32 (41.1+3.68)*"
7 37.610.49 38.220.31 37.920.39 (44.135.12)*" | 37.94:0.37 (51.4%5.42)*" | 37.90:0.42 (57.3%6.12)*"
8 37.62:0.61 38.230.21 38.160.25 (8.4%0.92)" 38.15:0.29 (10.161.26)° | 38.14:0.35 (11.861.51)"
9 37.65:0.42 38.3@0.29 38.1%0.31 (23.0%3.12)*" | 38.08:0.32 (33.844.01)*" | 38.05:0.40 (38.464.55)*"
10 37.55:0.55 38.2%0.32 38.060.40 (27.143.12)*" | 37.98:0.42 (38.5%4.82)*" | 37.454.12 (42.8%5.32)*"

#Control group was administered (p.o.) with 0.5 nfil0 &% w/v CMC;
PStandard drug group was administered (p.o.) with@ kg of Nimesulide;
‘Test drugs were administered (p.o.) at a dose lef/&00 mg/ kg; All the values are expressed asni¥ied, n=6;
YPercentage reduction in rectal temperature afteméndstration of drugs is given in parenthesis; Btits was applied to percentage reduction
values;
*Significant (p<0.05) compared to control;
# Significant (p<0.05) compared to standard drug.
Percentage reduction = (B-Cn)/(B-A) x 100, where f, 2 or 3.

CONCLUSION

A series of novel benzofuranyl-oxadiazoles and pyles2-10 have been synthesized in good yield and screened
for their antimicrobial, antioxidant, analgesic,tipgretic and anti-inflammatory activities. In theeries, the
compounds bearing chlorifieand hydroxyl groufy exhibited potent activities compared remaining. ldeer these

in vivo evaluations in different experimental models amdailed toxicological studies are necessary tohtrrt
support these results. The detailed metaboliclgtabssay is still in progress.
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