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ABSTRACT

In the present study a series of chalconesemicarbazones was synthesized
and evaluated for antioxidant activity by DPPH free radical scavenging
assay. Most of the compounds were found to be potent antioxidant. Free
radicals play an important role in various pathological and xenotoxic ef-
fects so antioxidant may have protective role in these pathological condi-
tions. Based on the results of an anti-oxidant study, Compound 23 wasthe
most active compound. The highest scavenger activity observed in com-
pound 23 is probably due to the presence of hydroxyl group in the
acetophenic moiety and methoxy group in aldehydic moiety of the chal-
cone. It was found that methoxy and hydroyl substituted
chalconesemicarbazones were potent free radical scavenger and
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unsubstituted compound showed very less activity.
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INTRODUCTION

Reactive oxygen species (ROS) such as superox-
ideanions, hydrogen peroxide, hydroxyl and nitric ox-
ideradicals, play animportant rolein oxidative stress
related to the pathogenesis of variousimportant dis-
eases. Antioxidantsact asamgor defenseagaingt radica
medi ated toxicity by protecting the damages caused by
freeradicds. Antioxidant agentsareeffectiveinthepre-
vention and treatment of complex diseases, like ath-
eroscleross, stroke, diabetes, Alzheimer’s disease and
cancer!), Semicarbazone, themselvesareof muchin-
terest dueto awide spectrum of pharmacological ac-
tivitieslikeantibacterid, antifungd , anticonvul sant, an-
titubercular, and ges cand anti-inflammatory et¢23. The
semicarbazoneisan €l ectron withdrawing group and
exhibited antioxidant ctivity. Favorablesubgtitution may
increasetheir freeradica scavenging effect(tl.

MATERIALSAND METHODS

Chemistry

Cha conesemicarbazonederivaiveswereprevioudy
synthesized and characterized™ 3. Thestructure (Fig-
ure 1) and physicochemical propertiesof the synthe-
SizedtitlecompoundsaregiveninTABLE 1.

DPPH freeradical scavenging assay

The antioxidant activity of the synthesized
chal conesemicarbazone derivativeswas eval uated us-
ing the DPPH freeradical scavenging assay'¥. 200 uL
of test sample solution (100pg/ml) was added to 4 mL
of 100uM methanolic DPPH. After vortexing, the mix-
turewasincubated for 20 minutesat room temperature
and the absorbance at 517 nm was measured. Ascor-
bicacid (100ug/ml) was used as standard. A blank was
prepared without adding standard or test compound.
Lower the absorbance of thereaction mixtureindicates
higher freeradica scavenging activity. Thecapability to
scavenge the DPPH radical was calcul ated using the
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TABLE 1: Physicochemical data of chal conesemicar bazones

Cﬁ:p R R, R, \E(L/(zl)d Mol Wt. Mol Formula (T(ljo) Rf Value
4 2-CHjs H H 57 371 CasH21N30O, 150 0.78
5 2-CHjs H 4°-0OH 66 387 CasH,1N3Os 145 0.71
6 2-CHjs H 4’-OCHj; 65 401 Ca4H23N305 135 0.65
7 2-CHjs H 4”-N(CHs), 58 414 CasHo6N40, 148 0.57
8 2-CH, 4-OH 6”-OH 57 403 Ca3H,1N30O, 142 0.60
9 2-CH, 4-OH 47-N(CHa), 50 430 CasHo6N4O5 160 0.67
10 2-CH, H 6”-OH 63 387 Cx3H,1N3O; 140 0.55
11 2-CH,3 5-OH 6”-OH 61 403 Ca3H,1N30O, 135 0.63
12 2-CHjs 5-OH 4°-0OH 56 403 Ca3H,1N3O4 120 0.69
13 2-CHjs 5-OH 4’-OCHj; 57 417 Ca4H23N30; 126 0.51
14 4-CHs H H 52 371 CasH21N30O, 206 0.53
15 4-CHs H 4°-0OH 65 387 CasH,1N3Os 188 0.63
16 4-CH3 H 4’-OCH; 63 401 Ca4H23N305 204 0.70
17 4-CH3 H 47-N(CHa), 64 414 CasHo6N4O, 195 0.62
18 4-CH3 4-OH 6”-OH 55 403 Ca3H,1N30O, 178 0.58
19 4-CH, 4-OH 47-N(CHa), 56 430 CasHo6N4O5 185 0.66
20 4-CHs H 6”-OH 54 387 CasH,1N3Os 180 0.69
21 4-CHs 5-OH 6”-OH 67 403 Ca3H,1N30O, 183 0.54
22 4-CHs 5-OH 4°-0OH 50 403 Ca3H,1N3O4 165 0.59
23 4-CHs 5-OH 4’-OCH;3 56 417 Ca4H23N30, 172 0.77

Figurel: Structure of synthesized chalconesemicar bazone
derivatives

following equation.

Acontrol—Atest N
Acontrol
Where, A control = Absorbance of the control re-

action and A test = Absorbancein the presence of the

sampl esof test compounds.

DPPHscavenged(%) = 100

RESULTSAND DISCUSSION

The antioxidant activity of the synthesized
chal conesemi carbazoneswas eval uated using DPPH
freeradical scavenging assay. Theresultsof anti-oxi-
dant screeningweredepictedin TABLE 2 and Figure

2. DPPH radical scavengingisconsideredagoodin
vitromodel andiswidely used to conveniently assess
antioxidant efficacy. Initsradical form, DPPH hasan
absorbance at 517 nm which disappearswhen DPPH
isreduced by an antioxidant compound or aradical
speciesto becomeastablediamagnetic molecule. Asa
result, the color changesfrom purpletoyellow. This
color changeistaken asan indication of the hydrogen
donating ability of thetested compounds®. Antioxidants
can react with DPPH and produce 1,1-diphenyl-2-pic-
ryl-hydrazine. Thereducing abilities of the synthesized
compoundsweredetermined by their interaction with
thefreestableradica 1,-1-diphenyl-2-picryl-hydrazine
(DPPH) at 20 pg concentrations for 20 min.

AsfromtheTABLE it could be seen that most of
the compounds showed significant anti oxidant activity.
The highest scavenger activity observed in compound
23 isprobably dueto the presence of hydroxyl group
inthe acetophenic moiety and methoxy groupin ade-
hydic moiety of chacone. Theorder of activity regard-
ing substitution on chalconyl group is
OH>0OCH_>(CH,),-N> H® 7.

When the observed results compared, it observed
that the4-methyl substituted compounds showed more
DPPH scavenging activity in comparison to the 2-me-
thyl substituted compounds. The subgtitution with dif-
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Figure2: Antioxidant activity of Chalcone semicarbazones
by DPPH radical scavenging

ferent substituent on the phenyl of the aldehydic and
acetophenic group of chal cone moiety played anim-
portant rolein the scavenging of freeradicals.

When the phenyl group of aldehydic and
acetophenic moiety of chalconeissubstituted with —
OH group (Compound 8, 11, 12, 18, 21, 22) thecom-
pounds exhibited better activity in comparisonto sub-
stitution with the other groupslike p-dimethyl amino
groups (compound 7, 17, 19) which may be due to
morereducing potentia.

Hydroxyl substitution on both moietiesof cha cone
hasmorescavenging effect than substitution on any one
moiety!”8l. It wasfound that 5-hydroxyl substitutionis
morefavorablethan 4 or 6-hydroxyl substitutioninthe
adehydic moeity for antioxidant activity.

M ethoxy substitution in the aldehydic moiety of
chdconea sofavorsantioxidant activity. Highest DPPH
freeradical scavenging activity isshown when 5-hy-
droxyl subtitutionin acetophenic moiety and 4-methoxy
subgtitutionin adehydic moiety isdone,

Among the synthesized compounds, compound 6,
8,11, 12, 13, 18, 20, 21, 22 and 23 showed the better
or comparableactivity in comparison to the standard
drug. Bulkier substitution (compound 7, 9, 17, 19) is
lessfavourablefor antioxidant activity. The compounds
with no subgtitution (compound 4, 14) or lesssubstitu-
tion showed very | ess scavenging effect in comparison
to the substituted compounds dueto | esser electrone-
gativity©8,

In summary, most of the synthesized compounds
werepotentia |lead for antioxidant activity. Onthebases
of observed results, it may be concluded that the sub-
stitution favorstheactivity, but thebulkier substitution
disfavorsthe scavenging activity. Themethoxy and hy-
droxyl subgtitutionincreasesthe DPPH freeradica scav-
enging activity of thecompounds.
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TABLE 2 : Evaluation of antioxidant activity of
chalconesemicar bazonederivativesusng DPPH scavenging

assay

Group Absorbance(mean+S.D.; 517 % DPP_H

nm) scavenging

Cortra 0.8530.001
Standard 0.329+0.0015% 61.43
Compound 4 0.76£0.02*° 10.90
Compound 5 0.476+0.003%° 44.197
Compound 6 0.366+0.006 * 57.09
Compound 7 0.611+0.0085 *° 28.37
Compound 8 0.349:00085* 59.08
Compound 9 0.557+0.004>° 347
Compound 10 0.457+0.0075 *° 46.42
Compound 11 0.326+:00055° 61.78
Compound 12 0.312:00025* 63.42
Compound 13 0281+0.003 ° 67.06
Compound 14 0.72+0.005 2° 15.59
Compound 15 0.486+0.004>° 43.02
Compound 16 0.424+0.003%° 50.29
Compound 17 0.603+0.003%° 20.31
Compound 18 0304+0.003 * 64.36
Compound 19 0.542+0.002°° 36.46
Compound 20 0383+0.04 ° 55.09
Compound 21 0298+0.002 % 65.06
Compound 22 029+0.0046 * 66.002
Compound 23 0.253+0.003%° 70.%4

ab P<0.001 compared to control and standard respectively. One
way ANOVA followed by Tukey test
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