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Abstract In this study, new derivatives of phenylcarba-
moylbenzoic acid were synthesized and evaluated for their
in vitro antioxidant activity. The target compounds were
prepared by bonding pharmacophoric moieties possessing
antioxidant activity, including hydrazones, acid hydrazides,
imino, Schiff’s bases, and phthalimides with phenylcarba-
moylbenzoic acid via simple and efficient synthetic strat-
egies. The structures of the newly synthesized compounds
were confirmed by physical and spectral data. The in vitro
antioxidant activity was carried out using ABTS antioxi-
dant assay. All the tested compounds showed low antiox-
idant activity except compound 7, which showed moderate
antioxidant activity compared with ascorbic acid.

Keywords Synthesis - Phenylcarbamoylbenzoic acid -
Hydrazone - Acyl hydrazone - Phthaloyl derivatives -
Antioxidant activity

Introduction

Monoamides of 1,2-dicarboxylic acid and their derivatives
started receiving significant chemical and biological
interest since the later part of the last century by many
Russian workers (Koz’minykh, 2006). From a chemical
point of view, monoamides of 1,2-dicarboxylic acids,
especially monoamides of succinic, maleic, and phthalic
acids (Fig. 1), are easily obtained under mild conditions
(Filho et al., 2003). They can be regarded as precursors for
cyclic imides synthesis, in which facile dehydration
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conditions are used and high or almost quantitative yields
are obtained (Argade and Balasubramaniyan, 2000; Feuer
and Asunskis, 1962). Biologically, many of the amides and
hydrazides of 1,2-dicarboxylic acids and their derivatives
are characterized by low toxicity and wide variety of bio-
logical and pharmacological activity (Lange et al., 1979;
Dolzhenko et al., 2002, 2003).

A collection of biological activity and acute toxicity
data of several substituted amides and hydrazides of
1,2-dicarboxylic acids and their derivatives was reviewed
(Koz’minykh, 2006).

Antioxidants are molecules, natural, or synthetic, capa-
ble to interact with free radicals and stop their chain
reactions before essential vital molecules are damaged
(Aruoma, 1998). Owing to the contribution and implication
of oxidative stress in many human diseases, antioxidants
are intensively studied in medicinal chemistry and phar-
macology (Knight, 1998; Mates et al., 1999). Their main
use is for treatment, prevention, or protection against many
disease conditions.

Diverse biological and pharmacological activities of this
class of organic compounds were reported by many
workers. The literature survey did not reveal any study
about the antioxidant activity of phenylcarbamoylbenzoic
acid derivatives. Recently, Phthalic acid was reported to
alter the antioxidant system of specific type of plant,
leading to the formation of reactive oxygen species (Bai
et al., 2009). In this study, phthalic acid as a precursor for
phenylcarbamoylbenzoic acid, was chemically modified by
conversion into amides and hydrazide derivatives.

The objective of this research is to investigate and dis-
cover the expected antioxidant activity of this class of
compounds via design, synthesis, and in vitro antioxidant
screening of selective representatives of phenylcarbamoyl-
benzoic acid derivatives bearing pharmacophoric moieties.
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Fig. 1 General formulas of

most famous 1,2-dicarboxylic R O
acid amides (R!, R?,

R? = different alkyl and aryl
derivatives) 0O R?

monoamides of succinic acid

The synthesis was achieved through construction of different
series of phenylcarbamoylbenzoic acid derivatives (mainly,
amides, hydrazides of phthalic acid, and their derivatives)
conjugated and bonded with a variety of pharmacophoric
moieties possessing antioxidant activity. These, include
hydrazones derivatives (Angelo et al., 2003; Giirkok et al.,
2009), acid hydrazide (Giirkok et al., 2009), imino deriva-
tives (Vukovic et al., 2010), Schiff’s bases (Chen et al., 2003;
Guo et al., 2005), and phthalimide derivatives (Shankar
et al., 2000).

Results and discussion
Chemistry

The synthetic methodologies for obtaining the newly syn-
thesized compounds were illustrated in Schemes 1, 2, and
3. Starting compounds, carbamoyl hydrazone 2 (Scheme 1)
and carbamoyl] acid hydrazide 7 (Scheme 2), were prepared
by condensing hydrazine hydrate in refluxing ethanol with
ketone 1 and carboxylic acid ester 6, respectively. Both 1
(Dolzhenko et al., 2003) and 6 were prepared from the
corresponding aromatic amines; 4-aminoacetophenome
and ethyl 4-aminobenzoate through nucleophilic acylation
with phthalic acid anhydride in the presence of ethyl ace-
tate as a solvent, in a typical phthalic acid monoamide
formation reaction (Koz’minykh, 2006).

Starting compounds 2 and 7 were converted to different
derivatives through reaction with the appropriate aromatic
aldehydes, aromatic ketone, and phthalic acid anhydride; to
afford the target compounds 3-5 (Scheme 1) and 8-10
(Scheme 3).

The ketone hydrazone 2 afforded the benzylidene
hydrazono derivatives 3a—c by condensation with the
appropriate aromatic aldehyde in refluxing ethanol and
phenyl ethylidene hydrazono derivatives 4a, b by con-
densation with the appropriate aromatic ketone in refluxing
glacial acetic acid. 1,3-Dioxoisoindolin-2-yl-imino 5§ was
obtained by reacting the ketone hydrazone 2 with phthalic
acid anhydride in refluxing glacial acetic acid.

On the other hand, the acid hydrazide 7 afforded the
benzylidene acyl hydrazono derivatives 8a—c by conden-
sation with the appropriate aromatic aldehyde in refluxing
ethanol and phenyl ethylidene acyl hydrazono derivatives
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9a, b by condensation with the appropriate aromatic ketone
in refluxing glacial acetic acid. 1,3-Dioxoisoindolin-2-yl-
imino 10 was obtained by condensing the acid hydrazide 7
with phthalic acid anhydride in refluxing glacial acetic acid.

Antioxidant screening

All the newly synthesized compounds 1-10 were evaluated
for their potential in vitro antioxidant activity by pre-
liminary qualitative screening using L-ascorbic acid as a
positive control according to ABTS antioxidant assay
method (Re et al., 1999; Miller and Rice-Evans, 1997).

ABTS is an abbreviation to 2,2-azino-bis(3-ethyl-
benzthiazoline-6-sulfonic acid) diammonium salt, a radical
cation decolonization test and is also a spectrophotometric
method widely used for the assessment of antioxidant
activity of various substances. It is applicable for both
lipophilic and hydrophilic compounds. The radical cation
(ABTS*") was generated by oxidation of ABTS with
potassium persulfate. The absorbance is bleached by anti-
oxidants because of their capacity to reduce the preformed
radical. The % inhibition of the absorbance was calculated
to indicate the inhibition of superoxide production and to
measure the antioxidant activity.

The results of the antioxidant screening (scavenger
activity) are listed (Table 1). The bar-chart of the % of
inhibition of the absorbance is shown (Fig. 2). All com-
pounds showed low antioxidant activity except compound
7 (carrying the carboxylic acid hydrazide moiety), which
showed moderate antioxidant activity, in comparison to
L-ascorbic acid. The results also revealed that the core
nucleus “phenylcarbamoylbenzoic acid” even after chem-
ical modification with pharmacophores, showed a low
in vitro antioxidant activity.

Experimental
Chemistry

Melting points were determined on Fisher-Johns melting
point apparatus and were uncorrected. Elemental Microa-
nalyses were within £0.04% with theoretical calculated
values. '"H NMR spectra were recorded on Bruker Ac 250
FT NMR spectrometer (250 MH,) in DMSO-dg or CDCl;
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Scheme 1 Synthesis of 2-((4-(1-hydrazonoethyl)phenyl)carbamoyl)
benzoic acid and its hydrazone and phthaloyl derivatives. Reagents
and conditions: (i) hydrazine hydrate, ethanol, reflux; (if) aromatic
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aldehyde, ethanol, reflux; (iii) acetophenone, glacial acetic acid,

reflux; (iv) phthalic acid anhydride, glacial acetic acid, reflux

NHNH,

Scheme 2 Synthesis of 2-((4-(hydrazinecarbonyl)phenyl)carbamoyl)benzoic acid. Reagents and conditions: (i) ethyl acetate, stirring, room

temperature; (ii) hydrazine hydrate, ethanol, reflux

using TMS as internal standard; chemical shifts in ppm
were expressed in ¢ units. MS analyses were performed on
JEOL JMS-600H spectrometer. Reaction times and purity
of compounds were decided and checked using TLC on

Silica gel plates 60 F,45 E. Merck, and the spots were
visualized by UV (366, 245 nm). Compound 1 was pre-
pared in a 65% yield, according to the published procedure
(Dolzhenko et al., 2003).
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Scheme 3 Synthesis of acyl

hydrazone and phthaloyl
derivatives of

phenylcarbamoylbenzoic acid.
Reagents and conditions: (i) the
appropriate aromatic aldehyde,

ethanol, reflux; (ii) the
appropriate acetophenone,

glacial acetic acid, reflux; (i)
phthalic acid anhydride, glacial

acetic, reflux

Table 1 Results of ABTS antioxidant assay

L SO
H‘N
@)

Tested Absorbance % Inhibition
compounds of samples of

(mean) superoxide

production
Control 0.512 0
Ascorbic 0.051 90.04
acid

1 0.474 7.42

0.419 18.16
3a 0.446 12.87
3b 0.385 24.80
3c 0.394 23.02
4a 0.462 9.85
4b 0.458 10.63
5 0.491 4.19
6 0.491 4.09
7 0.229 55.21
8a 0.467 8.78
8b 0.412 19.53
8c 0.490 4.29
9a 0.499 2.63
9b 0.461 9.95
10 0.469 8.39
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2-((4-(1-Hydrazonoethyl)phenyl)carbamoyl)benzoic
acid (2)

A mixture of 1 (2.83 g, 10 mmol) and hydrazine hydrate
99% (5 g, 0.1 mol) in absolute ethanol (30 ml) was
stirred under reflux for 5 h. The product formed was
collected by filtration, dried, and recrystallized from
isopropyl alcohol to afford pure compound. Pale yellow
crystals, mp 212-214°C, yield 81%. Analysis for
CigH5sN303 (297.31), Caled.: C, 64.64; H, 5.09; N,
14.13; Found: C, 64.49; H, 5.00; N, 13.92. 'H NMR
(DMSO-dg): 6 2.95 (s, 3H, CH3), 6 6.98 (s, 2H, NH,,
D>O exchangeable), § 7.68-8.39 (m, 8H, Ar-H), J 9.65
(s, 1H, NH, D,O exchangeable), § 11.00 (s, 1H, COOH,
D,O exchangeable). MS m/z (% Rel. Int.): 297 (15.56,
M™).

(Un)substituted benzylidenehydrazono derivatives 3a—c

A mixture of 2 (0.59 g, 2 mmol) and the appropriate aro-
matic aldehyde (2 mmol) in absolute ethanol (30 ml) was
refluxed for 5 h, then allowed to cool to room temperature.
The formed precipitate was filtered, dried, and recrystal-
lized from dioxan to afford pure products.
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Fig. 2 Bar-chart of the % 100
inhibition of absorbance of the
tested compounds
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2-((4-(1-(Benzylidenehydrazono)ethyl)phenyl)
carbamoyl)benzoic acid (3a)

Yellow crystals, mp 241-43°C, yield 61%. Analysis for
C>3H 9N303 (385.42), Caled.: C, 71.67; H, 4.97; N, 10.90;
Found: C, 71.52; H, 5.09; N, 10.78. 'H NMR (DMSO-dp):
0 2.14 (s, 3H, CH3), 6 7.48-8.21 (m, 13H, Ar-H), 6 8.42 (s,
1H, N=CH-), § 9.98 (s, 1H, CONH, D,O exchangeable), §
11.00 (s, 1H, COOH, D,O exchangeable). MS m/z (% Rel.
Int.): 385 (7.34, M™).

2-((4-(1-((4-Chlorobenzylidene)hydrazono)ethyl)phenyl)
carbamoyl)benzoic acid (3b)

Yellow crystals, mp 204-206°C, yield 73%. Analysis for
C,3H,3CIN;O3 (419.86), Caled.: C, 65.79; H, 4.32; N,
10.01; Found: C, 65.65; H, 4.27; N, 10.08. 'H NMR
(DMSO-dg): 6 2.13 (s, 3H, CH3), 6 7.37-8.21 (m, 12H, Ar—
H), 6 8.65 (s, 1H, N=CH-), 6 10.74 (s, 1H, CONH, D,O
exchangeable), 6 11.25 (s, IH, COOH, D,0 exchangeable).
MS m/z (% Rel. Int.): 419 (3.12, M™).

2-((4-(1-((4-Methoxybenzylidene)hydrazono)ethyl)
phenyl)carbamoyl)-benzoic acid (3c)

Yellow crystals, mp 241-43°C, yield 61%. Analysis for
Co4H>1N304 (415.44), Calcd.: C, 69.39; H, 5.10; N, 10.11;
Found: C, 69.43; H, 5.06; N, 10.23. "H NMR (DMSO-dy):
0 2.12 (t, 3H, =C-CH3), 6 3.79 (s, 3H, OCHj;), 0 7.18-8.22
(m, 12H, Ar-H), ¢ 8.48 (s, 1H, N=CH-), 6 9.84 (s, 1H,
CONH, D,0 exchangeable), 6 11.00 (s, 1H, COOH, D,0O
exchangeable). MS m/z (% Rel. Int.): 415 (10.89, M™).

Phenylethylidenehydrazono derivatives 4a, b

A mixture of 2 (0.59 g, 2 mmol), acetophenone (0.24 g,
2 mmol) or 1 (0.57 g, 2 mmol), and catalytic amount of
sodium acetate (0.1 g) in glacial acetic acid (20 ml) was
refluxed for 5 h. The resultant solution was allowed to
stand overnight. The precipitated solid was filtered, dried,
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and recrystallized from glacial acetic acid to afford pure
products.

2-((4-(1-((1-Phenylethylidene)hydrazono)ethyl)phenyl)
carbamoyl)benzoic acid (4a)

Yellow crystals, mp 241-43°C, yield 61%. Analysis for
C,4H,1N303 (399.44), Caled.: C, 72.16; H, 5.30; N, 10.52;
Found: C, 72.10; H, 5.22; N, 10.61. '"H NMR (DMSO-dy):
0 2.13 (s, 6H, two CHj3), 0 7.51-8.20 (m, 13H, Ar-H), ¢
9.99 (s, 1H, CONH, D,O exchangeable), 6 11.00 (s, 1H,
COOH, D,O exchangeable). MS m/z (% Rel. Int.): 399
(14.63, M™).

2-((4-(1-((1-(4-(2-Carboxybenzamido)phenyl)ethylidene)
hydrazono)ethyl)-phenyl)amino)benzoic acid (4b)

Yellow crystals, mp 241-43°C, yield 61%. Analysis for
C3,H,6N4Og (562.57), Caled.: C, 68.32; H, 4.66; N, 9.96;
Found: C, 68.39; H, 4.71; N, 9.87. "H NMR (DMSO-dy): ¢
2.15 (s, 6H, two CH3), 6 6.99-8.20 (m, 16H, Ar—H), 6 9.99
(s, 2H, two CONH, D,0O exchangeable), 6 11.00 (s, 2H,
two COOH, D,0 exchangeable). MS m/z (% Rel. Int.): 562
(9.78, M™).

2-((4-(1-((1,3-Dioxoisoindolin-2-yl)imino)ethyl)phenyl)
carbamoyl)benzoic acid (5)

A mixture of 2 (0.59 g, 2 mmol), phthalic acid anhydride
(0.30 g, 2 mmol), and catalytic amount of sodium acetate
(0.1 g) in glacial acetic acid (20 ml) was refluxed for 5 h
and allowed to cool to room temperature. The precipitated
solid was filtered, dried, and recrystallized from glacial
acetic acid to afford pure product. Orange crystals, mp
267-69°C, yield 78%. Analysis for C,4H{7N;O5 (427.41),
Calcd.: C, 67.44; H, 4.01; N, 9.83; Found: C, 76.51; H,
4.20; N, 10.02. "H NMR (DMSO-dg): d 2.35 (s, 3H, CHs),
0 7.52-8.20 (m, 12H, Ar-H), 6 9.84 (s, 1H, CONH, D,O
exchangeable), 6 11.00 (s, IH, COOH, D,0 exchangeable).
MS m/z (% Rel. Int.): 427 (12.63, M™).
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2-((4-(Ethoxycarbonyl)phenyl)carbamoyl)benzoic acid (6)

A solution of ethyl 4-aminobenzoate (8.26 g, 50 mmol) in
ethyl acetate (80 ml) was gradually added under vigorous
stirring to a suspension of phthalic acid anhydride (7.41 g,
50 mmol) in ethyl acetate (100 ml). Stirring was continued
for 3—4 h (TLC). The formed product was filtered, washed
with ethyl acetate (2 x 25 ml), air-dried, and recrystallized
from dioxan. White crystals, mp 219-221°C, yield 75%.
Analysis for C;;H;5sNOs (313.30), Calcd.: C, 65.17; H,
4.83; N, 4.47; Found: C, 65.31; H, 4.76; N, 4.99. '"H NMR
(DMSO-dg): 6 1.32 (t, 3H, CHy), 6 4.30 (q, 2H, CH,), ¢
7.55-7.97 (m, 8H, Ar-H), é 9.99 (s, 1H, CONH, D,0
exchangeable), 6 11.00 (s, IH, COOH, D,0 exchangeable).
MS m/z (% Rel. Int.): 313 (6.39, M™).

2-((4-(Hydrazinecarbonyl)phenyl)carbamoyl)benzoic
acid (7)

A mixture of 6 (3.13 g, 10 mmol) and hydrazine hydrate
(5 g, 99%) in ethyl alcohol (50 ml, 95%) was heated under
reflux for 8 h. The formed precipitate was collected by
filtration, washed with ethanol, dried, and crystallized from
isopropyl alcohol. White crystals, mp 246-248°C, yield
68%. Analysis for C5H3N304 (299.28), Calcd.: C, 60.20;
H, 4.38; N, 14.04; Found: C, 60.03; H, 4.51; N, 13.78. 'H
NMR (DMSO-dg): 6 7.65-8.20 (m, 8H, Ar—H), J 8.96 (s,
IH, CONHNH,, D,O exchangeable), 6 9.92 (s, 1H,
CONHCgH4—, D,O exchangeable), é 11.00 (s, 1H, COOH,
D,0O exchangeable). NH, protons seemed to be exchanged
by the solvent. MS m/z (% Rel. Int.): 299 (13.40, M™).

(Un)substituted benzylidenehydrazinecarbonyl
derivatives 8a—c

A mixture of 7 (0.60 g, 2 mmol) and the appropriate aro-
matic aldehyde (2 mmol) in absolute ethanol (30 ml) was
refluxed for 5 h and allowed to cool to room temperature.
The formed crystalline product was separated by filtration,
dried, and recrystallized from ethanol:acetone (1:1) to
afford pure products.

2-((4-(2-Benzylidenehydrazinecarbonyl)phenyl)
carbamoyl)benzoic acid (8a)

Yellow crystals, mp 223-25°C, yield 73%. Analysis for
C,,H7N304 (387.39), Calcd.: C, 68.21; H, 4.42; N, 10.85;
Found: C, 68.34; H, 4.56; N, 10.77. '"H NMR (DMSO-dg):
0 7.32-8.20 (m, 13H, Ar-H), 6 8.44 (s, 1H, N=CH), 6 9.95
(s, 1H, CONH, D,0O exchangeable), 6 10.55 (s, 1H,
CONH-N, D,O exchangeable), 6 11.00 (s, 1H, COOH,
D,O exchangeable). MS m/z (% Rel. Int.): 387 (18.23,
M.
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2-((4-(2-(4-Chlorobenzylidene)hydrazinecarbonyl)phenyl)
carbamoyl)benzoic acid (8b)

Yellow crystals, mp 254-56°C, yield 68%. Analysis for
C22H16C1N304 (42183), Calcd.: C, 6264, H, 382, N,
9.96; Found: C, 62.56; H, 3.79; N, 10.04. '"H NMR
(DMSO-de): 6 7.34-8.20 (m, 12H, Ar-H), ¢ 8.44 (s, 1H,
N=CH), 6 9.95 (s, 1H, CONH, D,O exchangeable), 6 10.55
(s, 1H, CONH-N, D,O exchangeable), 6 11.00 (s, 1H,
COOH, D,O exchangeable). MS m/z (% Rel. Int.): 421
(6.63, M™).

2-((4-(2-(4-Methoxybenzylidene)hydrazinecarbonyl)
phenyl)carbamoyl)-benzoic acid (8c)

Yellow crystals, mp 237-39°C, yield 79%. Analysis for
Cy3H9N305 (417.41), Calcd.: C, 66.18; H, 4.59; N, 10.07;
Found: C, 66.25; H, 4.47; N, 9.96. '"H NMR (DMSO-dg): 6
3.79 (s, 3H, OCHs3) 6 6.95-8.20 (m, 12H, Ar-H), 6 8.43 (s,
1H, N=CH), § 9.99 (s, 1H, CONH, D,0 exchangeable), J
10.57 (s, 1H, CONH-N, D,O exchangeable), é 11.00 (s,
1H, COOH, D,0 exchangeable). MS m/z (% Rel. Int.): 417
(8.78, M.

Phenylethylidenehydrazinecarbonyl derivatives 9a, b

A mixture of 7 (0.60 g, 2 mmol) and acetophenone (0.24 g,
2 mmol) or 1 (0.57 g, 2 mmol) in acetic acid (20 ml, 96%)
was refluxed for 5 h and allowed to cool to room temper-
ature. The precipitated solid was filtered, dried, and re-
crystallized from glacial acetic acid to afford pure
products.

2-((4-(2-(1-Phenylethylidene)hydrazinecarbonyl)phenyl)
carbamoyl)benzoic acid (9a)

Orange crystals, mp 272-74°C, yield 67%. Analysis for
Cy3H9N304 (401.41), Caled.: C, 68.82; H, 4.77; N, 10.47;
Found: C, 68.86; H, 4.70; N, 10.54. '"H NMR (DMSO-dy):
0 2.54 (s, 3H, CHs), 6 7.34-8.21 (m, 13H, Ar-H), 6 9.86 (s,
1H, CONH, D,0 exchangeable), 6 10.16 (s, 1H, CONH-N,
D,0 exchangeable), ¢ 11.00 (s, 1H, COOH, D,O
exchangeable). MS m/z (% Rel. Int.): 401 (11.98, M™).

2-((4-(1-(2-(4-(2-Carboxybenzamido)benzoyl)hydrazono)
ethyl)phenyl)-carbamoyl)benzoic acid (9b)

Orange crystals, mp >300°C, yield 45%. Analysis for
C531Hy4N405 (564.54), Calced.: C, 65.95; H, 4.28; N, 9.92;
Found: C, 65.91; H, 4.33; N, 9.98. "H NMR (DMSO-ds): 6
2.59 (s, 3H, CHy), 6 7.57-8.24 (m, 16H, Ar-H), ¢ 9.86 and
0 10.10 (s, 2H, two CONH, D,0 exchangeable), 6 10.84 (s,
1H, CONH-N, D,0O exchangeable), 6 11.00 (s, 2H, two



Med Chem Res (2012) 21:1633-1640

1639

COOH, D,O exchangeable). MS m/z (% Rel. Int.): 564
(2.56, M™).

2-((4-((1,3-Dioxoisoindolin-2-yl)carbamoyl)phenyl)
carbamoyl)benzoic acid (10)

A mixture of 7 (0.60 g, 2 mmol), phthalic acid anhydride
(0.30 g, 2 mmol), and catalytic amount of sodium acetate
(0.1 g) in glacial acetic acid (20 ml) was refluxed for 5 h
and allowed to cool to room temperature. The precipitated
solid was filtered, dried, and recrystallized from glacial
acetic acid to afford pure product. Orange crystals, mp
228-230°C, yield 72%. Analysis for Co3H;5N30¢ (429.38),
Calcd.: C, 64.34; H, 3.52; N, 9.79; Found: C, 64.53; H,
3.46; N, 9.83. "H NMR (DMSO-d): 6 7.62-8.17 (m, 12H,
Ar-H), 6 8.82 (s, IH, CONH-N, D,O exchangeable),
10.02 (s, 1H, CONH, D,O exchangeable), o 11.96 (s, 1H,
COOH, D,O exchangeable). MS m/z (% Rel. Int.): 429
(8.45, M™).

ABTS antioxidant assay
Preparation of reagents

ABTS solution was prepared as 0.1 g/100 ml. MnO,
solution 25 mg/ml was used instead of potassium persul-
fate. All reagents were prepared in phosphate buffer (pH 7,
0.1 M). The two reagents ABTS/MnO, (2:3) were mixed
and centrifuged. The supernatant was obtained as green—
blue solution (ABTS®' radical solution). This color
remained stable more than 1 h. The absorbance was
adjusted at ca., 0.2 at 734 nm. L-Ascorbic acid solution was
prepared as 2% solution: 1 g/50 ml distilled water. Each
test sample was used in concentration of 0.01 mg/ml in
methanol/phosphate buffer (1:1).

Starting assay

900 pl of (ABTS/MnO,) was added to cuvette of spectro-
photometer (SPEKOL 11), and the absorbance was mea-
sured at 734 nm, against a blank, made of methanol/
phosphate buffer (1:1).

900 pl of (ABTS/MnQO,) mixture was added to 100 pl
standard L-ascorbic acid, and the absorbance was measured
against blank: methanol/phosphate buffer (1:1) + 100 pl
of L-Ascorbic acid.

900 pl of (ABTS/MnO,) mixture was added to 100 pl of
sample, and the absorbance was measured against blank:
methanol/phosphate buffer (1:1) + 100 pl of sample).

% Inhibition of absorbance for each of the tested
compound was calculated from the following equation:
% Inhibiton = [Abs(control) — Abs(test)]/Abs(control).

Conclusion

It was observed that compound 7, carrying the acid
hydrazide moiety, showed moderate antioxidant activity
(55.21% inhibition), in comparison to L-ascorbic acid. The
rest of the tested compounds showed low antioxidant
activity.
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