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In vitro antioxidant potential study of triazole and thiadiazole analogues
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ABSTRACT

The synthesis of 3-(2-aroylaryloxy)methyl-5-meroapiphenyl-4H-1,2,4-triazole analoguesafe) and 2-(2-
aroylaryloxy)methyl-5-N-phenylamino-1,3,4-thiadibkz (ra-€) were reported earlierThe antioxidant properties of
these compoundia-e and 7a-e were evaluated by DPPH, nitric oxide and hydrogenogide radical scavenging
methods. The investigation of antioxidant screenmigaled that some of the tested compounds shgoedi to
moderate antioxidant activity. Interestingly, thesults show that the compounds containing electedeasing
groups like methyl and methoxy exhibit good adtisitin the above set of compourrés 6e and 6d have shown
very good antioxidant activity.
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INTRODUCTION

The imbalance between reactive oxygen species ptioduand antioxidant defense leads to oxidativesst and
impairs cell functions, immunity, promotes cell teand DNA damage, which can cause mutations andaikely
contribute towards the development of chronic diesasuch as candér2]. Any compound, natural or synthetic
with antioxidant properties might contribute towsrihe partial or total alleviation of this type ddmage. The
harmful effect of reactive oxygen species is ndizeed by a broad class of protective agents terargbxidants,
which prevent oxidative damage by reacting witrefradicals before any other molecules can becornzgeat.
Antioxidants are probably now regarded as the nemeration superheroes to maintain the hd&lthThere are
enormous evidences revealing that enrichment obody systems with antioxidant agents may corteetvitiated
homeostasis and can prevent the onset as wekaisdiseases caused and/or fostered due to frealracediated
oxidative stress. Free radicals can damage tismdave been implicated in the pathology of maegates, such
as cardiovascular diseases, cancer, neurodegeret@eases, diabetes and agfdng]. In recent years there is an
increase in the areas related to newer developnremievention of diseases specially the role eéfradicals and
antioxidants. So it will be pertinent to examine fossible role of ‘free radicals’ in disease and hantioxidants’
play an important role in their prevention, espigithe current status of the subject matter artdrfiprospects.
Recently, the search for antioxidant principled tead to the identification of natural resourdss)ation of active
principles and further modification and refinemeoft active antioxidant molecules is being acceletrafe].
Additionally, there is an increased interest in #&pplication of antioxidants to medical treatmentirformation is
constantly gathered linking the development of humiseases to oxidative stress [7].
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1,2,4-triazoles, 1,3,4-thiadiazole and their defiikes represent one of the most biologically actdlasses of
compounds, which possess a wide spectrum of ae8yittheir nucleus being associated with diverse
pharmacological activities such as antibactg8al antifungal[9], anti-inflammatory[10], analgesi¢11], antiviral
[12], anti tumor [13], antitubercular [14], and @oivulsant activities [15]. These biological adtes prompted us

to evaluate antioxidant activity of synthesized,4;Riazoles and 1,3,4-thiadiaz@ealogues [16] by three methods:
Scavenging of DPPH, nitric oxide and hydrogen piet@xadical activity.

EXPERIMENTAL SECTION
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All solvents and reagents were purchased from Sigldech Chemicals Pvt Ltd. Melting points were eehined
on an electrically heated VMP-III melting point @pptus. The FT-IR spectra were recorded using K&rsdand
Nujol on FT-IR Jasco 4100 infrared spectrophotomété NMR spectra were recorded using Bruker DRX 400
spectrometer at 400 MHz with TMS as an internaiddad. Mass spectra were recorded on LC-MS/MS #1I0)
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mass spectrometer. Further elemental analysiseo€dmpounds was performed on a Perkin Elmer 2480 esital
analyzer.

Experimental/Methodology

Chemistry

The strategy employed in the synthesis of desioedpounds is as follows (scheme 1). Substituted yh®mzoates
(1a-@ on Fries rearrangement using anhydrous aluminumoride gave corresponding substituted 2-
hydroxybenzophenone24-6 in excellent yield [17]. Condensation 2d-ewith ethyl chloroacetate in the presence
of anhydrous potassium carbonate in dry acetone géwyl (2-aroylaryloxy)acetate84g-€), which on treatment
with 80% hydrazine hydrate in ethanol yielded tlespective 2-(2 aroylaryloxy)acetohydrazidésa-6. The
compounds 4a-e) with phenyl isothiocyanate in dry ethanol gave 2Zdroylaryloxy)acetyl]-N-
phenylhydrazinecarbothioamidesbate, which on cyclization with 2N sodium hydroxide dananhydrous
orthophosphoric acid gave 3-(2 aroylaryloxy)metbyhercapto-4-phenylH-1,2 4-triazoles (6a-epnd 2-(2-
aroylaryloxy)methyl-5-N-phenylamino-1,3,4-thiadide® (7a-€ analogues respectively in excellent yield [16].

Biological assay

In vitro Antioxidant activity

DPPH free radical scavenging activity:

The free radical scavenging activities of synthesicompounds were studiedvitro by their ability to bleach the
stable radical 2,2-diphenyl-1-picrylhydrazyl (DPPHB]. This assay has often been used to estirhataritiradical
activity of antioxidants. Because of its odd elactbPPH gives a strong absorption band at 517 nwisible
spectroscopy. Stock solution of the drug was dilutedifferent concentrations in the range26f50, 75, 100 uM in
methanol. Methanol solution of the synthesized commgls (2ml) was added to methanol solution of DRPHI).
The samples were kept in the dark for 30 Min aftkich the optical density was measured at 517 nththa
percentage of scavenging activity was calculatestofbic acid was used as standard.

Nitric Oxide (NO) Scavenging Activity:

The nitric oxide scavenging activity of the synilzed compounds was determined according to the odetf
Greenet al [19]. Sodium nitroprusside (5 mM) in phosphate bufpH 7.4 was incubated with 100 mM
concentration of test compounds dissolved in aablétsolvent (dioxane/methanol) and tubes werebiatad at 25
°C for 120 min. Control experiment was conductednwatjual amount of solvent in an identical manner. A
intervals, 0.5 ml of incubation solution was takerd diluted with 0.5 ml of Griess reagent (1% Suiléamide, 0.1%
N-naphthylethylenediamine dihydrochloride and @9hosphoric acid dissolved in distilled water). TdiEsorbance
of the chromophore formed during diazotization oftrite with sulfanilamide and subsequent N-
naphthylethylenediamine dihydrochloride was meatates46 nm.

Hydrogen peroxide scavenging activity:

The HO, scavenging ability of theynthesized compounds wastermined spectrophotometricadlgcording to the
method of Ruchet al [20]. Briefly, a solution of hydrogeperoxide (2 mM) was prepared in 0.17 pfosphate
buffer (pH 7.4). Various concentrations of the sksin methanol) were added to the reaction métiontaining

2 mM hydrogen peroxide. After 10 min incubationrabm temperature, the absorbance was measuredstigain
blank at 230 nm.

The inhibition ratio (I %) of all the tested compmis was calculated according to the following eiuatl % =
(Ac-As) / Ac x 100, where Ac is the absorbancehaf tontrol and As is the absorbance of the sarfiple.radical
scavenging activity was expressed agy I@hich was determined from the plot of percentagghition against
concentration (uM/ml). All the tests and analysesendone in triplicate and the results were avetage

RESULTS AND DISCUSSION
Antioxidant activity
All the compounds were screened for in vitro aritiaxt activity by various scavenging methods likeHM, nitric

oxide and hydrogen peroxide radical activity. Irtravi antioxidant activating of synthesized compourads
summarized in Tables (1, 2 & 3).
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Table 1 In-vitro antioxidant activity of compounds 6a-e and7a-e in DPPH method

Concentration (ug/ml)
Compound 25 50 75 100 I3

6a 56.25+1.84| 62.39+1.09 65.64+0.98 71.67+1|69 221338
6b 69.99+1.07| 72.58+0.8 77.32+1.33 82.48+106 191.B8
6¢C 65.34+1.45| 69.33+1.22 74.62+1.37 78.25+0.p6 19894
6d 74.24+0.20| 78.12+0.4¢ 79.98+0.47 84.53+0(71 31¥0.61
6e 73.62+0.37| 76.57+0.61] 79.46+0.71 84.53+0({87 9¥@53
7a 60.41+1.18| 65.76+ 1.25 69.52+0.89 73.64+0(96 24(B@7
7b 69.11+1.27| 73.64+1.42 75.44+15%7 80.36x105 28K11
7c 65.31+1.06| 70.24+1.41 74.22+0.83 78.25+1|64 2601208
7d 71.42+0.27| 77.17+#0.44 78.32+0.66 82.58+0|71 1803
7e 77.36+0.29| 80.31+ 0.5 84.16+ 0.62 86.35+ 0}79 24%0.29

Ascorbic acid | 81.98+0.11| 82.99+0.37 84.88+0.43 86.79+0.p2 14.9830

Blank - - - - -

(-) Showed no scavenging activity. Values werertbans of three replicates +SD.

Table 2. In- vitro antioxidant activity of compounds 6a-e and 7a-e in nitric oxide (NO) method.

Concentration /ml
Compound 25 50 75 (g 100 G

6a 61.46+1.53 62.25+1.22 68.94+ 1.32| 73.63+0.72 | 20.99 + 0.95
6b 72.64+ 0.8 75.42+1.00 | 78.36x1.4 | 83.26x1.2 | 18.22+0.9
6¢ 69.63+0.9 71.84+1.4 | 7574+ 0.9 | 81.73+1.2 | 19.99+1.0
6d 76.48+0.27 | 80.71+0.38 | 83.26+0.58 | 86.65+0.75 | 16.89 + 0.57
6e 74.68 + 0.27 79.38+0.46 | 83.77+0.63 | 8541+080 | 1797+1.0
7a 63.84+1.42 67.35+157 | 71.72+0.79 | 74.33+1.08 | 20.51+ 0.98
7b 73.29 + 0.86 7547095 | 7964+1.07 | 83.72+1.42 | 18.63+0.57
7c 64.74 + 1.33 7281+1.25 | 77.82+1.05 | 79.26+0.80 | 20.11+1.13
7d 72.52+0.178 7761+0.36 | 80.33+0.55 | 84.95+0.70 | 17.23+1.16
7e 79.48 + 0.29 84.81+048 | 85.76+0.62 | 87.44+0.81 | 16.67 £0.78

Ascorbic acid 83.63+0.17 84.65+0.35 87.54+0.51 89. 97+0.68 13.97+0.54

Blank - - - - -

(-) Showed no scavenging activity. Values werertbans of three replicates +SD.

Table 3. In vitro antioxidant activity of compounds 6a-e am 7a-e in hydrogen peroxide (HO,) method.

Concentration (ug/ml)
Compounds 25 50 75 100 I3
6a 52.84+1.17 | 55.31+0.87| 59.60+ 0.98| 64.31+0.64 | 25.44+ 1.05
6b 62.51+0.87 64.72+ 1.59 69.51+1.08| 72.60+1.38 | 20.10+1.24
6¢C 59.72+1.14 63.79+ 1.18 66.66+1.48 | 70.23+1.56| 21.99+1.08
6d 64.33+0.31| 66.74+0.47 69.51+0.66 | 73.49+0.79| 19.98+ 1.27
6e 67.40+1.13| 70.66+1.32 72.41+0.61| 75.45+0.72| 18.88+ 0.61
7a 54.26£0.90| 57.13+£1.40 60.28+£0.7¢ | 65.64+1.06| 24.79+0.43
7b 61.57+1.07 64.28+ 1.28 68.35+ 1.58 | 71.33+0.84| 21.10+ 0.53
7cC 69.34+0.29| 72.31+0.46 | 75.22+0.62| 80.25+0.83| 19.68+ 0.96
7d 65.55+0.28| 68.26+0.65 70.24+0.70| 73.41+0.81| 20.20+ 0.27
7e 69.50+ 0.29 72.33+0.46| 75.26+ 0.62| 80.72+0.83| 19.05+ 0.96
Ascorbic acid | 75.96+0.17 77.75+0.32] 81.48+0.60 | 85.62+0.70 | 15.73+0.25
Blank - - - - -

(-) Showed no scavenging activity. Values wererteans of three replicates £SD

The investigation of antioxidant screening revedleat some of the tested compounds showed goodotterate
antioxidant activity. Particularly, compounds, 6d, 6e, 7d, 6band7b have shown the best antioxidant activity with
ICso valuesof 17.24, 17.31, 17.99, 18.13, 19.15 and 19.52 géspectively and 6¢, 7c, 6aand 7a showed
moderate activity as compared to the standard rlaiscacid by DPPH. Further nitric oxide activity theds have
little different scavenging activity. Mainly, compods7e, 6d, 7d, 6e, 6band7b have shown the best antioxidant
activity with 1Cso valuesof 16.67, 16.89, 17.23, 17.97, 18.22 andl8.63 pg/ml respectively In hydrogen peroxide
IC5o values of compound6e 7e 7c and6d have showed good activities. In general, compo@edand 7e with
methyl group andsd and 7d with methoxy group apara position of benzoyl ring have shown highest ativi
compared to other analogues.
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The strong antioxidant activity of these compouirdcated their potential application in the drugvdlopment,
and also provided an effective approach for valdded application of triazole and thidiazole derived of
benzophenone.

CONCLUSION

The present work describes the antioxidant actieitycompounds6a-e and 7a-e by DPPH, nitric oxide and
hydrogen peroxide radical scavenging methods. mhestigation of antioxidant screening revealed stoahe of the
tested compounds showed good to moderate antidxaftdivity. In general, compound and 7e with methyl
group andsd and7d with methoxy group gbara position of benzoyl ring have shown highest atticompared to
other analogues.
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