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ABSTRACT

A series of synthesized benzophenones possessitigepnucleusBa—| were evaluated for antioxidant activity by in
vitro studies through different in vitro models Buas DPPH, nitric oxide and hydrogen peroxide fradical-
scavenging activity. The antioxidant activity reésshows that compoun8k with hydroxy and methyl groups
exhibited highest activity. Compourlsvith amino and methyl groups has shown second kigtwivity Further,
compoundsb with fluoro and hydroxy group8ewith chloro and hydroxy groups ar&h with iodo and hydroxy
groups also exhibited activity next to compou8kiand8l..
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INTRODUCTION

Oxidation, caused by reactive oxygen species (R@S)a pervasive biological process in physiologyd an
metabolism of many organisms [1]. ROS are normgdigerated in the human body and scavenged by &fditx
defenses system when ROS remains at physiologicedentrations [2]. It is essential to preserve éhdogenous
antioxidant defense systems and normal cell funstiwhen ROS remains at physiological concentrations
Therefore, the body can have the capacity to ave@hy harmful damages [3]. However, these systeras ar
insufficient to prevent the harm entirely [4]. & ieported that free radicals, including superoxidien, hydroxyl
radical, and hydrogen peroxide can cause patha@bglamages like cancer disease, diabetes, atherosigl,
coronary heart disease, and many other diseasesiatssl with aging to the organism, and lead tomtfalr
alterations in foods and pharmaceutical indusfées]. Therefore, it is urgent to develop antioxitiaupplements to
help the human body reduce oxidative scratch.

Pyridine is one of the most prevalent heterocyotimpounds in nature. For example, it is presetihéncoenzyme
vitamin B family and in numerous alkaloids, further it plagscentral role as versatile building block in the
synthesis of natural products as well as biologicattive compounds. Further, pyridine bases amelyiused in
pharmaceutics as nicotinamides and nicotinic acdvdtives. The various therapeutic potential ofigipe
derivatives have been reported in the treatmentamfcers of diverse cells, by targeting angiogengkisl],
apoptosis

[12,13] and by inhibiting wide range of tumour pratng factors like, FAK [14], CDK [13,16] and tosaimerase

Il [17]. Nevertheless, benzophenone derivatives extiensively used in medicine research for thetogeized
potencies against various pathological conditioctuiding cancer [18—22]. In recent years, our groap reported a
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number of novel benzophenone conjugated analogsegotent inhibitors targeting angiogenesis [21-26H
apoptosis. [27, 28]

On the basis of aforementioned encouraged resu#sinvestigate the antioxidant activities of thenttesized
compoundsa-|.
MATERIALS AND METHODS

In vitro antioxidant activity

DPPH radical scavenging assay

The hydrogen atom or electron donation abilitylef tompounds was measured from the bleaching gbuhae

colored methanol solution of 1, 1-diphenyl-1-pitsydirazyl (DPPH) [29-33]. The spectrophotometrisagsuses
the stable radical DPPH as a reagent. 1 mL of vargmncentrations of the test compounds (25, 5010% and 250
mg/mL) in methanol was added to 4 mL of 0.004% jwethanol solution of DPPH. After a 30 minutesuipation

period at room temperature, the absorbance wasagsidst blank at 517 nm. The percent of inhibi{io%) of free

radical production from DPPH was calculated byftilwwing equation (1)

% of scavenging = [(A control - A sample)/A blak]00  --------- )

Where A is the absorbance of the control reactiont@ining all reagents except the test compound)easample is
the absorbance of the test compound. Tests weriedat in triplicate.

Nitric oxide radical scavenging assay

Nitric oxide scavenging activity was measured bghgly modified methods of Marcocci et al [34]ithE oxide
radicals (NO) were generated from sodium nitrogdessl mL of sodium nitroprusside (10 mM) and 1.b of
phosphate buffer saline (0.2 M, pH 7.4) were addedifferent concentrations (25, 50, 75 and 100mig/of the
test compounds and incubated for 150 minutes @C2&nd 1 mL of the reaction mixture was treated \iitmL of
Griess reagent (1% sulfanilamide, 2%Pi, and 0.1% naphthylethylenediamine dihydrochloriddje absorbance
of the chromatophore was measured at 546 nm arid exide scavenging activity was calculated udtug (1).

H»0, radical scavenging assay

The HO, scavenging ability of the test compound was detegthaccording to the method of Ruch et al [25].
solution of HO, (40 mM) was prepared in phosphate buffer (pH 728).50, 75 and 100 mg/mL concentrations of
the test compounds in 3.4 mL phosphate buffer vagided to KO, solution (0.6 mL, 40 mM). The absorbance
value of the reaction mixture was recorded at 280 The percent of scavenging of®} was calculated using Eq.

@).
RESULTS AND DISCUSSION

The reaction sequence for various title compowdadbwas outlined in Scheme 1. Substituted phenyl beezGa-

d were synthesized by stirring 2-chloro-6-fluoro pbleh with substituted acid chlorideza-d in alkaline medium
using triethylamine. The phenyl benzoatga-d were subjected to Fries rearrangement to afford hydroxy
benzophenoneda-d. Condensation ofta-d with ethyl chloroacetate in the presence of antysrpotassium
carbonate in dry acetone gave ethyl (2-aroyl-4-yipttenoxy) acetate$a-d, which on treatment with 99%
hydrazine hydrate in ethanol gave 4-aryloylarylmathydrazidessa-d. Finally, the title compound8a-I were
achieved in excellence yield by couplidg-d with substituted nicotinic acidga-c in the presence of 2-(1H-
benzotriazole-1-yl)-1,1,3,3-tetramethyluronium aétroroborate (TBTU) as coupling agent and 2,6ethyl
pyridine (lutidine). The structures of the composineere elucidated by IRH NMR and mass spectral studies and
also by microanalyses. [36]

All the synthesized compound8a-I) were screened fdan vitro antioxidant activity through differerit vitro
models such as 2,2-diphenyl-1-picrylnydrazyl (DPPHitric oxide (NO) and hydrogen peroxide »(33) free
radical-scavenging activity and the results webaili@ed in tablel, 2and 3 respectively. Observing these results it
indicates that, some of the tested compounds gréfisant in their antioxidant properties. Mainlgrapounds3k,

8l, 8b, 8eand8h were most efficient among the series with itgl¢alue almost comparable with the standard drug
ascorbic acid in all the above three methods. IPBPnethod compoundik, 8I, 8b, 8eand8h shown 1G, values

of 15.67, 15.78, 16.85, 16.86 and 18.78 pg/mL retspey, compared to the standard ascorbic aci@7i4g/mL.
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The same compoundik, 8l, 8b, 8eand 8h in nitric oxide scavenging assay showsgl@lues of 15.98, 25.97,
16.11, 14.84 and 18.77 pg/mL respectively, compdoethe standard ascorbic acid 13.97 pg/mL. Further
hydrogen peroxide radical scavenging assay compmsikdsl, 8b, 8eand 8h shown 1G, values of 17.54, 16.35,
19.66, 17.70 and 18.93 pug/mL respectively, comptoele standard ascorbic acid 15.83 pg/mL.

Table 1:In vitro antioxidant activity of compounds 8a-l in DPPH metiod

Compounds Concentration (ug/ml)
25 50 75 100 1Go

8a 46.36+0.57 51.21+1.20 54.98+0.53 60.31+0.79 23.78k]]
8b 69.84+0.24| 73.85+0.41 76.69+ 0.63 80.56 &80. 16.85 + 0.59
8c 64.33+0.31| 66.74+0.47 69.51+0.66  73.49 £0/799.98 + 1.27
8d 5426 +0.9 | 57.13+1.4 | 60.25+0.7 | 65.64+1.0 | 24.79+0.4
8e 64.19+1.0i 67.83+1.2 | 69.75+ 0.5 72.3620.6! 16.86+0.5!
8f 59.74+ 1.17] 6447+ 124 6891+ 0.88 72.17960| 20.94 +0.78
8g 48.62 +0.60| 52.85+1.24 56.61+0.55 61.92 +0)825.62+1.10
8h 62.56 +0.69 | 66.74 +1.30 70.69+1.2y 75.77£1.32 48121
8i 60.41+1.18 | 65.76 +1.25 69.52+0.89  73.64+0/96 3@%*.0.77
8j 51.87+1.7 | 57.95+1.0 | 60.68+0.9 | 66.99+ 15 | 22.83+14
8k 72.94+0.1 | 76.78+0.4 | 78.95+0.4 | 82.79+0.61 | 15.67 +0.5
8l 78.85+0.27 | 79.85+0.48 82.92+0.59 84.89+ 0,765.78 +0.26

Ascorbic acid | 81.97+0.11 82.89+0.36 84.84+0.42 86.78+0.51 14.9720

Blank - - - - -

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

Table 2: Thein vitro antioxidant activity of compounds 8a-I in nitric axide (NO) method

Compounds Concentration (ug/ml)
25 50 75 100 16

8a 71.48+0.83| 73.78+0.92 77.82+1.04 81.96+1.324.88+0.79
8b 7541+ 0.17| 7760+ 0.32 81.39+0.40 85.59790. 16.11 +0.25
8c 62.83+1.30| 70.84+1.27 75.79 £1.02  77.41 +0]77 9.89+1.16
8d 74.75+0.2 | 7892+0.3 | 81.71+0.5 | 84.82+0.7l | 26.86+0.9.
8¢ 70.53+0.1 | 75.72+0.3 | 78.91+0.5 | 82.89+0.6€ | 14.84+0.7
8f 54.38+1.19 58.07+ 0.8 62.75+ 149 66.19 + 1{0P2.98 + 0.69
89 72.86 £0.24| 77.83 +0.43 81.79+0.60  83.68 + 0[776.671+0.89
8h 63.85+1.16| 6895+155 73.82+1.39 78.92+0698.77+1.21
8i 66.86 £+0.84| 69.89+1.37 73.95+0.93 78.96 +1.183.89 + 1.37
8 65.67 £1.65| 68.78+1.30 7283+140 77.56+0,725.97+1.19
8k 84.19+0.3 | 89.28+0.5 | 92.62+0.7 | 98.18+0.8 | 15.98+0.7
8l 7758+0.26| 82.84+0.45 83.73+0.59 85.79+0/7/84.62+0.75

Ascorbic acid | 83.63+0.17 84.65+0.35 87.54+0.51 89.97+068  13W4

Blank - - - - -

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

The antioxidant activity result shows that compo8kadvith hydroxy and methyl groups exhibited highegi\aty.
Compounds8l with amino and methyl groups has shown second bigaetivity Further, compound8b with
fluoro and hydroxy groups8ewith chloro and hydroxy groups a@h with iodo and hydroxy groups also exhibited
activity next to compound8k and8l.
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Table 3: The in vitro antioxidant activity of compounds 8a-I in hydrogen peroxide (HO,) method

Compounds Concentration (ug/ml)
25 50 75 100 &)

8a 47.65+059| 5186+1.22 55.63+0.54 60.93+0|825.69 +1.10
8b 60.76 £1.30 | 63.83 +1.16 67.84+1.05 70.66 + 155 .68£0.75
8¢ 59.63+1.1 | 63.44+1.2 | 67.82+0.8 71.11+0.9; 20.91+0.7
8d 53.66+1.17 57.73+0.86 61.81+1.47 65.73 £080 1.52+0.66
8e 70.59 £0.26 | 74.21 £ 0.43 77.85 £0.65 81.92 +0.f0 .70% 0.61
8f 50.84+1.14| 53.78+0.84 57.83+0.95 62.91+0|624.59 +1.05
8g 65.84 +1.10| 68.68 +1.24 70.88#0.58  73.85 + 0/697.64+0.58
8h 61.63+0.27| 64.84+0.44 67.52+0.63 71.74+0(768.93+1.24
8i 52.88+0.8 | 55.76 +1.3 | 58.74+0.7 | 63.69+1.0 | 22.7i+0.3¢
8j 45.02+ 0.8 | 47.38+ 1.1 | 5044+ 1.2 | 53.61+ 1.3 | 27.76 + 0.6
8k 67.84+0.26| 7058+043 73.76+0.59 78.74+0{807.54+0.91
8l 76.41+0.18 78.60 + 0.33 82.39+0.61 86.59 + 071 346.0.27

Ascorbic acid | 75.99+0.18 77.76+0.33 81.49+0.61 85.72+0.11 15.833:0

Blank - -

(-) Showed no scavenging act|V|ty Values wererthans of three replicates + SD.
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Scheme 1. Synthesis of nicotinic acid’N2-(4-benzoyl-phenoxy)-acetyl]-hydrazides 8a—I
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CONCLUSION

In summary, antioxidant activity of a series of bgphenone analogues bearing pyridine r8ayl, achieved
successfully, among the seri8a-I compounds8k, 8l, 8b, 8eand 8h shown were recognized as convincing
compounds towards activity.
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