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ABSTRACT

In present study, a series of chalconesemicarbazones was synthesized, characterized and
evaluated for their reducing power assay. Most of the compounds were found to be potent
antioxidant. Free radicals play an important role in various pathological and xenotoxic effects
so antioxidant may have protective role in these pathological conditions. Based on the results of
reducing power assay an anti-oxidant study, 1-[ 1-{4-aminophenyl-3-(4-
chlorophenyl)}allylidene] -4-o-tolylsemicarbazide (Compound 26) was the most active
compound. It was found that Chloride substitution in aldehydic and amino substitution in
acetophenic moiety of chalconesemicarbazones exhibited potent reducing power and
unsubstituted compound showed less reducing potential .

Keywords: Chalcones, Anti-oxidant, Semicarbazones, Redyoaveer.

INTRODUCTION

Free radicals are an atom or molecule that beatsmpaired electron and is extremely reactive,
capable of engaging in rapid change reaction tbstadbilize other molecules and generate many
more free radicals. In plants and animals these feglicals are deactivated by antioxidants.
These antioxidants act as an inhibitor of the pgscef oxidation, even at relatively small
concentration and thus have diverse physiologiod m the body. The body is constantly
exposed to the negative and sometimes lethal sfigficoxidants during normal physiological
processes. The harmful free radicals such as hylrperoxyl and the superoxide anion are
constantly being produced as a result of metalehctions in living systems. On a daily basis,
up to 5% of inhaled oxygen may be converted totrea®xygen species (ROS). These ROS
have the ability to bind to cellular structuresgdmave been implicated in number of pathological
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processes such as aging, inflammation, re-oxygemadif ischemic tissues, atherosclerosis,
cancer and even Parkinson’s disease in men [1]. @nwoesses, which produce free radicals
Vvivo, have been identified and named the Fenton reaatidrthe Haber-weiss reaction [2].

Antioxidants play an important role in animal hbalConventional antioxidants have been
shown to improve animal performance during condgiacharacterized by increased tissue
oxidant levels such as stress, injury and infesti¢8]. The semicarbazone is an electron
withdrawing group and exhibited antioxidant activiFavorable substitution may increase their
free radical scavenging effect [4].

EXPERIMENTAL SECTION

Chalconesemicarbazones were synthesized accomisgnthetic scheme as shown in figure 1.
Melting points were measured in open capillary suba a Buchi 530 melting point apparatus
and were uncorrected. Infrared (IR) and proton earcmagnetic resonance (1H NMR) spectra
were recorded for the compounds on Jasco IR Rert(KBr) and Brucker Advance (300
MHz) instruments, respectively. Chemical shifts egported in parts per million (ppm) using
tetramethylsilane (TMS) as an internal standard.eXthangeable protons were confirmed by
addition of DO. Mass spectra were measured with a Shimadzu G@RNED00
spectrophotometer. Only molecular ions (M+) andebasaks are given. Elemental analysis (C,
H and N) were undertaken with a Perkin-EImer ma2#dC analyzer, and all analyses were
consistent with theoretical values (within 0.4%)lass indicated. The homogeneity of the
compounds was monitored by ascending thin-layeoroatography (TLC) on silica gel G
(Merck) coated aluminum plates, visualized by iedwapor.
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Figure 1: synthetic scheme for synthesizing the té compounds
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Synthesis of substituted chalcone derivatives

Substituted benzaldehydes (0.012 mol) were addea rroxture of substituted acetophenones
(0.01mol) in 25 ml of ethanol in a 200 ml beakeneTcontent of the beaker was mixed well and
to that 10 ml of 10% potassium hydroxide solutioasvadded and stirred vigorously at 25 °C
until the mixture was so thick that stirring waslanger effective (3—4 h).

After the completion of the stirring, the reactionxture was kept in a refrigerator overnight.
The reaction mixture was then diluted with ice-caldter (50 ml), acidified with 10% aqueous
hydrochloric acid to precipitate the chalcones. fmeduct was filtered with suction on a
Buchner funnel, washed with cold water until thesiiags were neutral to litmus and then
washed with 10 ml of ice-cold rectified spirit. Thried product was recrystallized from
chloroform.

Synthesis of methyl phenyl urea (2)

Substituted aniline (0.1mol) was dissolved in 20ofndgjlacial acetic acid and 10 ml of water. To
this, 0.1 mol of sodium cyanate (6.5 g) in 80 mlwdrm water was added with continuous
stirring. The reaction mixture was allowed to st&md30 min and then cooled in ice. The crude
solid, thus obtained was filtered, dried and retatliged with boiling water to yield methyl
phenyl urea

Synthesis of substituted phenyl semicarbazde (3)

Equimolar quantities (0.05mol) of above phenyl u(@a and hydrazine hydrate (2.5 ml) in
ethanol were refluxed for 27 h with continuousrstg. The two-third volume of ethanol was
distilled by vacuum distillation unit and then pedrinto ice. The resultant crude solid was
filtered, washed with water and dried. The obtaiselid was recrystallized with 50 ml of 90%
alcohol.

General method for the synthesis of substituted methyl chalconesemicarbazone

To a solution of abové3) (0.005 mol) in 25 ml of ethanol added an equimglaantity of the
appropriate chalcone derivative previously disslve ethanol. Then few drops of Con.
hydrochloric acid was added and continuously stifog 4-5 hrs.

The reaction mixture was poured into ice and pitd, so obtained was filtered, washed with
sodium acetate (0.005mol, 0.41 g) in 2ml water. Thede solid was dried and recrystallized

with hot ethanol. The structures (figure 2) andgabgychemical properties of the synthesized title
compounds are given in table 1.

Table 1: Physicochemical data of methyl semicarbanes

Cr?(Tp R R, R, \E‘I’Z I)d Mol Wt. | Mol Formula (Tcp) VgLe
4 2-CHs H H 57 371 GiH,:IN3O, | 150 | 0.78
14 4-CHs; H H 52 371 GH»:N3O, | 206 | 0.53
24 | 2-CH; H p-Cl 65 389.88| &H,CIN;O | 115| 0.49
25 2-CHs H Cinnamaldehyde 73 381.47 G:H,2Ns0 126 | 0.51
26 2-CH; | p-NH, p-Cl 61 404.89| &H,,CINO | 192| 0.73
27 4-CH; | p-NH, H 63 370.45 GH,:N,O 180| 0.68
28 4-CH; | p-NH, p-Cl 63 404.89| &H,,CINO | 173| 0.72
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1-[1-(2-hydroxyphenyl)-3-phenylallylidene]-4-(2-methyl phenyl)semicarbazide (4)

1H-NMR @/ppm in CDC}): 2.12 (s, 3H, Ar-Ch), 4.83 (s, 1H, 2-OH), 7.11-7.64 (m, J= 8.32
Hz, 12H, Ar-H) 7.7 (s, 1H, —-CH=CH-), 7.9 (s, 1H, H€CH-), 8.34 (s, 1H, ArNH, FD
exchangeable), 9.42 (s, 1H, CONHexchangeable); IR (KBr/ch): 3450 (NH), 3480(—OH),
3300-3240 (CONH), 1670 (-CH=CH-),1590 (C-N), 161158 (aromatic), 754, 697
(monosubstituted benzene); MS, m/z 370; Elementadlyais calculated/found (%) C
(74.37/74.26), H (5.70/5.48), N (11.31/11.12).

1-[1-(2-hydroxyphenyl)-3-phenylallylidene]-4-(4-methyl phenyl)semicarbazide (14)

'H-NMR (5 /ppm in CDC}): 2.15 (s, 3H, Ar-Ch), 4.82 (s, 1H, 2-OH), 7.22-7.64 (m, J= 8.3 Hz,
12H, Ar-H) 7.72 (s, 1H, —-CH=CH-), 7.89 (s, 1H, —GB#+), 8.33 (s, 1H, ArNH, ED
exchangeable), 9.38 (s, 1H, CONHMexchangeable); IR (KBr/ch): 3452 (NH), 3485(—OH),
3300-3243 (CONH), 1668 (-CH=CH-),1591 (C-N), 1611%48 (aromatic), 753, 695
(monosubstituted benzene); MS, m/z 370; Elememtadlysis calculated/found (%) C
(74.37/74.13), H (5.70/5.47), N (11.31/10.98).

1-(1,5-diphenyl penta-2,4-dienylidene)-4-o-tolyl semicarbazide (25)

1H-NMR (&/ppm in CDC}): 7.11-7.64 (m, 15H, Ar-H), 7.69 (s, 1H, -CH=CH#)72 (s, 1H, -
CH=CH-), 7.88-8.12 (dd, 2H, -CH=CH-), 8.34 (s,, IANH), 9.42 (s, 1H, CONH); IR
(KBr/em™): 3450 (NH), 3300-3240 (CONH), 1670 (-CH=CH-),15@D-N), 1616, 1558
(aromatic), 754, 697 (monosubstituted benzene); Mz 380; Elemental analysis
calculated/found (%) C (78.71/78.56), H (6.08/5,98)11.02/10.92).

1-[1-{4-aminophenyl-3-(4-chlorophenyl)}allylidene]-4-o-tolyl semi car bazde (26)

1H-NMR (3/ppm in CDCh): 6.52 (s, 2H, NH), 7.10-7.65 (m, 13H, Ar-H), 7.72 (s, 1H, —
CH=CH-), 7.94 (s, 1H, -CH=CH-), 8.32 (s, 1H, ArNE)46 (s, 1H, CONH); IR (KBr/cih:
3452 (NH), 3300-3246 (CONH), 1678 (-CH=CH-),1597N); 1626, 1567 (aromatic), 872
(Cl), 755, 697 (monosubstituted benzene); MS, #02; Elemental analysis calculated/found
(%) C (68.23/67.96), H (5.23/5.17), N (13.84/13.75)

1-[1-(4-aminophenyl)-3-phenylallylidene]-4-p-tolyl semicarbazide (27)

1H-NMR (@/ppm in CDC}): 6.41 (s, 2H, NH), 7.11-7.64 (m, 14H, Ar-H), 7.75 (s, 1H, —
CH=CH-), 7.81 (s, 1H, —-CH=CH-), 8.41 (s, 1H, ArNI9)64 (s, 1H, CONH); IR (KBr/ci:
3459 (NH), 3309-3241 (CONH), 1674 (-CH=CH-),1593N¥; 1616, 1553 (aromatic), 754,
687 (monosubstituted benzene); MS, m/z 369; Eleaheanalysis calculated/found (%) C
(74.57/74.46), H (5.99/5.78), N (15.12/15.02).

Reducing Power Assay

The reducing power of chalconesemicarbazones wasntieed by the method of Oyaizu [5].
Substances, which have reduction potential, reaitt potassium ferricyanide (Fe3+) to form
potassium ferrocyanide (Fe2+), which then reacth vierric chloride to form ferric ferrous
complex that has an absorption maximum at 700 nm.

Antioxidant
Potassium ferricyanide + Ferric chloride—— Potassium ferrocyanide + ferrous chleri

One ml of test sample solution (BPml) was mixed with phosphate buffer (2.5 ml) and
potassium ferricyanide (2.5 ml). The mixture wasuimated at 5 for 20 min. Aliquots of

trichloroacetic acid (2.5 ml) were added to the toni@, which was then centrifuged at 3000 rpm
for 10 min. The upper layer of solution (2.5 ml)smaixed with distilled water (2.5 ml) and a
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freshly prepared ferric chloride solution (0.5 mihe absorbance was measured at 700 nm.
Ascorbic acid (2Qg/ml) was used as standard. A blank was prepartéwuti adding standard or
test compound. Increased absorbance of the reantigture indicates increase in reducing
power [6].

The percent increase in reducing power was catedilasing the following equation
A test - A blank

Increase in reducing power (%)= -------------- -x 100
A blank

where A test is absorbance of test solution; A blank is absorbance of blank.
RESULTS AND DISCUSSION

The antioxidant activity of the synthesized chakosemicarbazones was evaluated using
reducing power assay. The results of -axidant screening were depicted in Table 2 andréigu
3. Substances, which have reduction potentialtngdh potassium ferricyanide (Fe3+) to form
potassium ferrocyanide (Fe2+), which then react vierric chloride to form ferric ferrous
complex that has an absorption maximum at 700 néj.[5

Table 2: Antioxidant activity of chalcone semicarbaones by reducing power assay

Compounds Absorbance (meanzS.D.; 700 nm) % Increase reducing power
Control 0.0952+0.0002 |  emeeeee-
Standard 0.187+0.0036 96.43
Compound 4 0.1102+0.00026 15.76
Compound 14 0.1179+0.0002 23.84
Compound 24 0.1218+0.00128 27.94
Compound 25 0.1193+0.0004 25.31
Compound 26 0.1599+0.00032 67.96
Compound 27 0.1107+0.00071 16.28
Compound 28 0.1514+0.000%78 59.03
2P p< 0,001 compared to control and standard respectively. One way ANOVA followed by Turkey test

As from the table it could be seen that most ofdbmpounds showed significant antioxidant
activity. The highest reducing activity observed dampound 26 is probably due to the
presence of Amino group in the acetophenic and i@dan the aldehydic moiety of chalcone.
The order of activity regarding substitution on Ichayl group is CI>NH> Cinnameldehyde>
H [7-9].

When the observed results compared, it observedttiea4 methyl substituted compounds
showed more reducing power in comparison to the eéhyh substituted compounds. The
substitution with different substituent on the pyleof the aldehydic and acetophenic group of
chalcone moiety plays an important role in redu@otential of the compounds.

Compounds with the chlorine substitution in theealgtdic moiety and amino substitution in
acetophenic moiety (compound 26, 28) exhibited gantioxidant activity [11]. Among the

synthesized compounds, compound 26 and 28 showeparable activity in comparision to the
standard drug while the other compounds showed rateleeductive potential. The lengthening
of carbon chain i.e. cinnameldehyde (compound 2&%sdnot favor reducing effect. The
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compounds with no substitution (compound 4, 14Jess substitution were showed very less
reducing power in comparison to the substituted paumds due to lesser electronegativity [7-

12].

In summary, most of the synthesized compounds petential lead for antioxidant activity. On
the bases of observed results, it may be concltidgdhe substitution favors the activity, but the
lengthening of carbon chain may also disfavors #uo#ivity, may be due to the lesser
electonegativity. The halide and ammonia substitutncreases the activity of the compounds,
may be due to increased electronegativity.
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