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ABSTRACT

There has been considerable interest in the development of novel compounds with anticonvulsant, antioxidant, antibacterial, and
antifungal activities. The present study explores the antimicrobial activity of some new arylidene hydrazide derivatives and correlates the
effect on the antimicrobial potency by varying the substituents on hydrazide part of the arylidine hydrazide. Hydrazones possessing an
azomethine-NHN=CH- proton constitute an important class of compounds for new drug developments; therefore, a series of arylidene
hydrazides were synthesized with various aromatic aldehydes/ketones. The synthesis of title compounds was affected as outlined in the
scheme. In this scheme O-chloro benzoic acid on reaction with aniline through Ulimann Reaction gave N-phenyl anthranilic acid. The
esterification product of N-phenyl anthranilic acid followed by reaction with hydrazine hydrate yielded 2-phenyl amino benzoic acid
hydrazide. These hydrazides were give arylidine hydrazide as title compounds. A total of 11 compounds were synthesized. The synthetic
methods used are simple, rapid, and economical found to be accurate and reproducible. All the intermediates and title compounds were
characterized by running TLC, determining M.P. and spectral studies such as IR and 'H-NMR. The synthesized compounds showed mild-to-
moderate antibacterial activity against Gram-positive Bacillus subtilis (MTCC441), Bacillus cereus (MTCC-7190) and Gram-negative Escherichia
coli and antifungal activity against Candida albicans and Aspergillus fumigates (ATTC 9197). The bio-screening data revealed that 4b, 4f, 4g, 4h,
and 4j moiety exhibited good antibacterial activity against all where 4a and 4c showed good antifungal activity. Among the compounds, 4a
and 4c exhibited good antioxidant activity too.
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INTRODUCTION

Infectious diseases caused by bacteria and viruses have been
increased dramatically in recent years. Despite many significant
advances in antibacterial therapy, the widespread use and misuse
of antibiotics have led to the emergence of bacterial resistance to
antibiotics, which is a serious threat to the scientific community
as well as public health. Arylidene hydrazones have received the
attention of chemists due to their wide range of biological activities,
which include anticonvulsant,™3! antifungal,*® antibacterial,”
anticancer,'*' antioxidant,"">'¥ and antitubercular™'" activities. In
the present study, it was envisaged that a drug molecule possessing
the above-mentioned pharmacophore could be of advantage
since it might possess anticonvulsant, antifungal, and antibacterial
activities. An important objective of the study is to develop potent
antifungal and antibacterial agents and anticonvulsant.

MATERIALS AND METHODS

Infrared (IR) spectra were recorded on an Agilent Cary 630
Fourier transform infrared (FTIR) spectrometer. Nuclear magnetic
resonance (NMR) spectra were recorded on a Bruker AVANCE Il HD
400 MHz spectrometer using TMS as an internal standard. DMSO
was used as the solvents for dissolving the samples for NMR. All
reactions were carried out using dry glassware. The chemicals used
in this work were obtained from Sigma-Aldrich and Spectrochem
Pvt. Ltd. and were used without further purification. Commercial
grade solvents were used. Analytical thin-layer chromatography
(T.L.C.) was performed on silica gel coated on aluminum sheets
and was monitored using ultraviolet light of wavelength 254 nm.
Column chromatography was performed on 60-120 mesh silica
gel. Compounds were eluted by a mixture of hexane and ethyl
acetate as required percentage.
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Chemistry
Synthesis of N-phenyl anthranilic acid (C, ;H, NO,)

A mixture of o-chloro benzoic acid (1 mole), aniline (1 mole),
copper power (0.2 g), and potassium carbonate (10 g) in 60 ml
of iso-amyl alcohol were refluxed on a water bath for 8 h with
occasional stirring. After the completion of the reaction, the
mixture was allowed to cool at room temperature. The reaction
mixture was filtered and acidified with conc. hydrochloric
acid. The precipitate so obtained was again filtered and
washed with hot water. The crude acid was dissolved in 0.1 N
sodium hydroxide solution and reprecipitated by adding conc.
hydrochloric acid. The crude acid was filtered and washed
with water. The dried crude product (l) was recrystallized with
alcohol. The completion of the reaction was monitored by
T.L_C_[18,19]
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Mobile phase: n-hexane: ethyl acetate (6:4), melting point:
189°C, yield: 4.2 g (42%).

Step: 2
Synthesis of methyl 2-(phenyl amino) benzoate (C,,H, NO,)

A solution of N-phenyl anthranilic acid (1 mole) in acetone was
refluxed with dimethyl sulfate (2 mole) and anhydrous potassium
carbonate (0.02 mole) on a water bath for 90 min. After the
completion of the reaction, the reaction mixture was allowed
to cool at room temperature and inorganic salt was filtered
off. The filtrate was concentrated and after cooling to room
temperature, poured into crushed ice. The precipitate so formed
was filtered and washed with water, dried, and recrystallized (Il)
with methanol. The completion of the reaction was monitored
by T.L.C.20
Melting point: 50°C, yield: 8.5 g (85%).

Step: 3
Synthesis of 2-phenyl amino benzoic acid hydrazide (C. ,H .N.O)

137713 '3

A solution of methyl 2-(phenyl amino) benzoate (3 mole) was
dissolved in ethanol and refluxed with 99% hydrazine hydrate
(8 mole) on a water bath for 5-6 h. After the completion of the
reaction, the reaction mixture was allowed to cool at room
temperature and poured into a beaker containing crushed ice. The
reaction mixture was allowed to stand for 1 h. The precipitate so
formed was filtered and washed with water. The crude product
was dried and recrystallized with ether. The completion of the
reaction was monitored by T.L.C. and melting point: 116°C, yield:
6.5 (92.8%).9

Step: 4
General synthesis of allylidene hydrazide

The reaction between 2-(phenylamino) benzohydrazide and
different aldehydes (unimolar quantity) was done for 1 h at
room temperature. The progress of the reaction was checked by
performing T.L.C. in the solvent mixture of petroleum ether and
ethyl acetate in the ration of 7:3. The target compounds were
purified by column chromatography at different solvent mixture of
petroleum ether and ethyl acetate in the ration of 7:3. The resulted
compounds (IV a-k) were characterized by IR, '"H-NMR, mass, and
melting point.2"

4a: Synthesis of 2-phenylamino benzoic acid
(3-phenylallylidene) hydrazide

Compound IV a

Molecular formula: C_H N.O, Yield (85%), bluish. M.P-180°C.

FTIR (KBr) v__cm™: 2.5)41597.39 (N-H elongation), 3051.32 (Ar.
C-H elongation), 1670.33 (C=0 elongation), 1638.41 (Ar.C=C
elongation), 1528.25 (C=N elongation), 1317.71 (C-N elongation),
1030.59 (Ar. C-C elongation). "H-NMR (500 MHz, Chloroform-d): 8(in
ppm): 11.32(1H, s) 8.64 (1H, s), 8.48 (2H, d) 8.37 (1H, d), 7.99 (2H, d),
7.70(2H, d), 7.60, 2H), 7.39 (2H, d), 7.36 (2H, d), 6.98 (1H, s), 6.88 (1H,
s),6.10 (TH, s), 5.60 (1H, s), 4.56 (1H, s). ESI MS of C_H,;N.O found
is 341.41.

Compound IV b

2-phenylamino benzoic acid (benzylidene) hydrazide: Molecular
formula: C,H,N.O, Yield (85%), brown. M.P~160°C. FTIR (KBr)
v_..cm™: 3446.59 (N-H elongation), 3049.26 (Ar. C-H elongation),
1669.21 (C=0 elongation), 1636.42 (Ar.C=C elongation), 1526.92
(C=N elongation), 1318.29 (C-N elongation), 1028.28 (Ar. C-C
elongation). 'H-NMR (500 MHz, Chloroform-d): &(in ppm):
11.12 (1H, s) 8.74 (1H, s), 8.56 (2H, d) 8.28 (2H, d), 8.19 (1H, d),
7.71 (2H, d), 7.69 (2H, d), 7.60 (2H, d), 7.39 (2H, d), 7.32 (2H, d),
6.99 (1H, s), 6.70(1H, s), 6.0 (1H, 5), 4.56 (1H, 5). ESI MS of C, H,_N.O
foundis 315.37.

Compound IV ¢

2-phenylaminobenzoic acid (2-hydroxybenzylidene) hydrazide:
Molecular formula: C,H,,N,O,, yield (85%), brown. M.P-160°C.
FTIR (KBr) v__cm™: 345546 (N-H elongation), 3290.42 (Ar. O-H
elongation),3047.44 (Ar.C-Helongation), 1667.49 (C=O elongation),
1635.67 (Ar.C=C elongation), 1525.29 (C=N elongation), 1316.48
(C-N elongation), 1027.36 (Ar. C-C elongation). '"H-NMR (500 MHz,
Chloroform-d): 3(in ppm): 11.12 (1H, s), 8.74 (1H, s), 8.56 (2H, d),
8.28 (2H, d), 8.19 (1H, d), 7.71 (2H, d), 7.69 (2H, d), 7.60 (2H, d),
7.39(2H,d), 7.32(2H,d), 6.99 (1H, s),6.70 (1H, s), 6.0 (1H, s), 4.56 (1H,
s). ESIMS of C_ H. _N.O, found is 315.37.

200 17 372

Compound IVd

2-phenylaminobenzoic acid (4-hydroxybenzylidene) hydrazide:
Molecular formula: C,;H,/N,O, yield (91%), dark yellow. M.P.-216°C.
FTIR (KBr) v__cm™: 3454.39 (N-H elongation), 3289.52 (Ar. O-H
elongation),3046.56 (Ar.C-Helongation), 1666.36 (C=O elongation),
1634.66 (Ar.C=C elongation), 1524.24 (C=N elongation), 1315.66
(C-N elongation), 1026.36 (Ar. C-C elongation). 'H-NMR (500 MHz,
Chloroform-d): 8(in ppm): 11.28 (1H, s), 9.82 (1H, s), 8.92 (1H, s)
8.28 (2H, d), 8.22 (2H, d), 8.19 (2H, d), 7.74 (2H, d), 7.60 (2H, d),
7.59 (2H, d), 6.50 (1H, s), 4.51 (1H, s). ESI MS of C, H, N.O, found is
315.37.

Compound Ve

2-phenylaminobenzoic acid (4-chlorobenzylidene) hydrazide:
Molecular formula: C, H,, CIN,O, C, H, . CIN.O, yield (86%), black.
M.P-180°C. FTIR (KBr) v, _cm™: 3453.78 (N-H elongation), 3044.74
(Ar. C-H elongation), 1663.43 (C=0 elongation), 1633.36 (Ar.C=C
elongation), 1523.98 (C=N elongation), 1323.65 (C-N elongation),
1025.52 (Ar. C-C elongation), 712.59 (Ar. C-Cl elongation). 'H-NMR
(500 MHz, Chloroform-d): & (in ppm): 11.22 (1H, s) 8.98 (1H, s),
8.32 (2H, d) 8.22 (2H, d), 8.19 (1H, d), 7.78 (2H, d), 7.59 (2H, d),
6.83 (2H, d), 6.83 (2H, d), 6.83 (2H, d), 6.38 (1H, s), 4.63 (1H, s). ESI
MS of C, H, CIN,O found is 349.81.

200 16

Compound IV f

2-phenylaminobenzoic acid (4-hydroxy-3-methoxy benzylidene)
hydrazide: Molecular formula: C, H,/N.O,, yield (89%), red. M.P—
160°C. FTIR (KBr) v__cm™: 3443.78 (N-H elongation), 3287.31
(Ar. O-H elongation), 3046.79 (Ar. C-H elongation), 2834.79
(C-O-CH, elongation), 1661.36 (C=0 elongation), 1630.92 (Ar.C=C
elongation), 1524.23 (C=N elongation), 1351.61 (C-N elongation),
1023.59 (Ar. C-C elongation). "H-NMR (500 MHz, Chloroform-d): §(in

ppm): 11.27 (1H, s) 9.93 (1H, s), 8.97 (1H, d) 8.56 (1H, s), 8.39 (1H,
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s), 8.22 (1H, s), 7.60 (2H, m), 7.52 (2H, m), 7.36 (2H, m), 6.89 (2H,
m), 6.79 (2H, m), 6.50 (1H, s), 4.66 (1H, s), 4.60 (3H, S). ESI MS of
C,.H,N.O, found is 361.39.

21719 373

Compound IV g

2-phenylaminobenzoic acid (2-bromo-3-hydroxy-4-
methoxybenzylidene) hydrazide: Molecular formula:
C,,H,,BrBRN,O, Yield (86%), light yellow. M.P-235°C. FTIR (KBr)
v_.cm™: 3421.61 (N-H elongation), 3283.28 (Ar. O-H elongation),
3041.36 (Ar. C-H elongation), 2830.38 (C-O-CH, elongation),
1659.42 (C=0 elongation), 1629.59 (Ar.C=C elongation), 1528.38
(C=N elongation), 1362.44 (C-N elongation), 1020.42 (Ar. C-C
elongation), 648.98 (Ar. C-Br elongation). 'H-NMR (500 MHz,
Chloroform-d): 8(in ppm): 11.368 (s, TH, NH-N), 9.864 (s, 1H, Ar. OH),
8.989 (s, 1H, N=CH), 8.989 (s, TH, N=CH), 8.021-8.366 (d, 2H, Ar. H),
7.428-7.862 (m, 4H, Ar. H), 6.261-6.787 (m, 5H, Ar. H), 4.686 (s, 1H,
NH), 5 3.648 (s, 3H, OCH,), ESI MS of C H, .BrN,O, found is 440.29.

21 18

Compound IV h

2-phenylaminobenzoic acid (4-dimethylamino benzylidene)
hydrazide: Molecular formula: C,,H, N,O, Yield (92%), yellow,
M.P-242°C. FTIR (KBr) v, _cm™: 3438.51 (N-H elongation), 3046.62
(Ar. C-H elongation), 1661.12 (C=0 elongation), 1639.24 (Ar.C=C
elongation), 1523.94 (C=N elongation), 1317.92 (C-N elongation),
1024.44 (Ar. C-C elongation), 739.29 (C-N elongation 2°amine).
'H-NMR (500 MHz, Chloroform-d): (in ppm): 11.369 (s, TH, NH-N).
8.913 (s, 1H,N=CH), 8.101-8.468 (dd, J=9.15,4H, Ar.H), 7.379-7.746
(m, 4H, Ar. H), 6.366-6.848 (m, 5H, Ar. H), 4.789 (s, TH, NH), 3.016 (ds,
6H, N-(CH,),), ESIMS of C, H, N,O found is 358.18.

220 22 4

Compound IV i

2-Phenylaminobenzoic acid (3hydroxy-4-methoxy benzylidene)
hydrazide: Molecular formula: C, HN,O, yield (88%), brown.
M.P-206°C. FTIR (KBr) v__cm: 3441.87 (N-H elongation), 3281.39
(Ar. O-H elongation), 3040.97 (Ar. C-H elongation), 2828.32
(C-O-CH, elongation), 1660.92 (C=0 elongation), 1628.29 (Ar.C=C
elongation), 1526.46 (C=N elongation), 1363.65 (C-N elongation),
1020.66 (Ar. C-C elongation). '"H-NMR (500 MHz, Chloroform-d):
S(in ppm): 11.348 (s, TH, NH-N), 9.896 (s, 1H, Ar. OH), 8.918 (s, TH,
N=CH), 8.696 (s, 1H, Ar. H), 8.131-8.261 (d, 2H, Ar. H), 7.481-7.868
(m, 4H, Ar. H) 6.332-6.816 (m, 5H, Ar. H), 4.743 (s, 1TH, NH), 3.611 (s,
3H, OCH,). ESIMS of C, H, N,O, found is 361.26.

21719 373

Compound IV j
2-phenylaminobenzoic acid (3,5di-tertbutyl-2-hydroxy
benzylidene)hydrazide: Molecular formula: C,H,.N.O, Yield

(75%), light yellow, M.P-196°C. FTIR (KBr) v __cm™: 3423.82
(N-H elongation), 3280.89 (Ar. O-H elongation), 3039.49 (Ar.
C-H elongation), 2876.49 (Aliphatic C-H elongation), 1657.17
(C=0 elongation), 1627.95 (Ar.C=C elongation), 1525.52 (C=N
elongation), 1368.21 (C-N elongation), 1019.29 (Ar.C-C elongation).
'H-NMR (500 MHz, Chloroform-d): 8(in ppm): 11.352 (s, TH, NH-N),
9.818 (s, TH, Ar. OH), 8.996 (s, TH, N=CH), 8.789 (s, TH, Ar. H), 8.585
(s, TH, Ar. H), 7.332-7.722 (m, 4H, Ar. H), 6.341-6.818 (m, 5H, Ar. H),
4.717 (s, TH, NH), 2.348 (ts, 9H, C-(CH,),), 2.089 (ts, 9H, C-(CH,),). ESI
MS of C_H..N.O._ found is 329.15.

28 33 372

205

Compound IV k

2-phenylaminobenzoic acid (1-phenylethylidene) hydrazide:
Molecular formula: C,H ;N0 yield (75%), light yellow, M.P-
196°C. FTIR (KBr) v, _cm™: 3420.87 (N-H elongation), 3038.46 (Ar.
C-H elongation), 2875.65 (Aliphatic C-H elongation), 1656.56
(C=0 elongation), 1619.59 (Ar.C=C elongation), 1528.18 (C=N
elongation), 1371.78 (C-N elongation), 1017.96 (Ar.C-C elongation).
"H-NMR (500 MHz, Chloroform-d): 8(in ppm): 11.391 (s, TH, NH-N),
8.768 (s, TH, N=CH), 8.022-8.551 (m, 5H, Ar. H), 7.369-7.791 (m, 4H,
Ar. H), 6.331-6.818 (m, 5H, Ar. H), 4.614 (s, TH, NH), 2.161 (s, 3H,
C-CH,). ESIMS of C, H, .CIN,O found is 443.26.

200 16

EXPERIMENTAL
Pharmacological Activity
Antibacterial activity

All the newly synthesized derivatives of arylidene hydrazide 4(a-k)
were assayed for in-vitro antibacterial activity by cup borer diffusion
method.?>?4 Gatifloxacin was used as a standard drug to check
antibacterial property against pathogenic representative Gram-
positive Bacillus subtilis (MTCC441), Bacillus cereus (MTCC-7190) and
Gram-negative Escherichia coli (MTCC-40). These bacterial strains
selected to check antibacterial property of synthesized compounds
are most common and easily available and were grown individually
in Luria Broth medium and the cell separation was spread over
the surface of Mueller-Hilton agar plates using sterile spreaders.
The plates were then allowed to dry and a sterile well borer of
6 mm diameter was used to cut uniform wells in the agar. After
incubation at 37°C for 24 h, the plates were observed for the
development of a zone of inhibition (ZOI) in diameter around the
well. The antibacterial activity was then evaluated by measuring
the diameter of observed clear ZOl. The inhibition zones of the test
compounds were measured and compared with standard.

Antifungal activity

Antifungal activity was screened against two pathogenic fungi
infecting plant, namely, Candida albicans and Aspergillus fumigates
(ATTC 9197).%' Amphotericin-B was used as a standard antifungal
agent. For fungal stains, C. albicans and A. fumigates, potato dextrose
agar (PDA) was used as a medium to grow selected fungi. Glass
Petri dishes were sterilized in an oven and melted PDA medium was
poured into each Petri dish in an aseptic condition. After solidification
of the medium, small portions of mycelium of each fungus were
spread carefully over the center of each PDA plate with the help of
a sterilized needle. Then, each fungus was transferred to a series of
PDA plates. The PDA plates were then incubated at 25 + 2°C and
after 5 days of incubation fungal growth were observed. Plates were
inverted and incubated at 37°C for 72 h. The ZOI was measured to
assess for pathogenicity of tested compounds. The experiment was
repeated thrice to avoid the error confirming the validation. After the
incubation period, the diameter of inhibition zone was measured and
documented as an indicator for the activity of the compounds (4a-k).

Antioxidant activity
1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging activity

The free radical scavenging activity was determined by observing
the bleaching of the purple colored methanol solution of DPPH
using radical scavenging activity.?*?”! The compounds which have
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Table 2: /n vitro evaluation of antifungal activity of the synthesized compounds 4(a-k)

Name of the Candida albicans (ug/mL) Aspergillus fumigates (ug/mL)

compounds 50 100 150 200 50 100 150 200

4a 12.126+0.5 22.145+2.0 25.58+3.33 26.458+8.0 11.35+0.5 21.5458+1.5 26.156+2.9 29.145+6.4
4b - 23.45+0.36 26.58+0.8 28.12+1.0 11.56+0.2 22.528+1.1 28.15%+1.3 30.145+1.8
4c 12.652+1.0 25.56+3.43 27.6+6.25 29.15+0.1 10.26+1.0 23.05+2.2 23.15+4.1 24.59+7.5
4d 13.54+0.1 21.56+1.93 26.58+1.8 27.15+3.0 16.15+0.2 24.58+1.1 29.456+2.3 30.12+4.0
4e - - 24.55+0.1 26.4580.3 - 23.52+0.1 27.26x0.3 31.05+0.8
4f - 21.96+0.28 24.25+0.3 28.156+0.5 - 8.15+0.1 16.15+0.3 16.158+0.6
49 - - 29.27+0.1 34.51+0.2 - - 10£2 13+4

4h - 26.54%0.36 27.55%1.1 30.11£2.0 12.2+0.1 23.14+0.5 33.15+0.8 39.15+14
4 - 23.5£0.51 27.15+1.3 30.125+2.2 16.15+0.1 21.59+0.8 26.145+1.3 27.458+3.5
4j 11.59+0.24 23.26%1.07 24.9+1.28 31.15+£3.3 16.45+1.0 20.15%+1.3 22.54+3.2 27.6912+4.3
Std 12.64+2.59 12.556+3.82 20.58+6.06 27.15+£12.13 13.77+1.06 16.05+2.85 19.14+5.60 21.89+11.87

Std: Amphotericin-B, *antifungal activity was carried out at concentrations 50, 100, 150, and 200 ug/Ml

Table 3: The in vitro antioxidant activity of title compounds 7(a-j) by
DPPH method

Table 4: The in vitro antioxidant activity of title compounds (4a-k) by
NO method

Sample Concentration (ug/ml) 1C50 Sample code Concentration (ug/ml) IC50 (wg/mL)
code 0 25 50 75 100  (ug/ml) 0 25 50 75 100

4a 30.89 67.56 83.34 84.4 87.78 10 4a 3532 63.34 723 8045 89.54 13.5
4b 31.88 53.56 78,67  83.55 90.89 22.8 4b 32.09 6035 7045 7621 91.23 15.49
4c 37.9 51.45 71.89 81.12 90.4 24.6 4c 31 6545 6845 749 93.4 13.74
4d 32.65 61.343 68.45 83.09 90.34 12.05 4d 2988 6237 69.6 7523 925 15.64
4e 3443 64 73.56 8556 97.43 23.54 4e 28.74 5867 71.13 7503 9231 16.8
a4f 31.09 60.21 714 86.54 92.71 15.67 a4f 31.78 61.11 764 7844 90.34 14.64
49 39.21 63.89 70.09 86.02 9356 16.39 49 3498 60.56 7389 71.09 91.14 13.54
4h 37.77 59.42 64.14  81.67 97.7 9 4h 36.01 6246 7498 7856 87.44 12.64
4 33.9 68.88 7045 89.57  88.89 12.6 4 31.19 64.56 70.65 7333 9143 15.57
4j 35.78 59.87 67.89 8047 90.5 14 4j 349 6236 71.14 80.44 9033 15.64
4k 37.67 65.45 71.12 88.56 94.43 15 4k 31.14 6035 759 81.24 89.94 14.91
Control 46.21 67.8 82.78 88.98 94.67 4.8 Control 40.21 6856 759 86.5 91.73 8.6

Values were the means of three replicates+SD

invitro antioxidant activity by DPPH method

DPPH % Scavanging activity

Control

20
0 10 20 30 40 50 60 70 80 90 100
Concentration (ug/ml)

Pharmacological Activity
Antibacterial activity

The newly synthesized arylidene hydrazones 4(a-k) were screened
against two Gram-positive bacteria such as B. subtilis MTCC 441
and B. cereus MTCC 7190 one Gram-negative bacteria such as E. coli,
MTCC 40 by the agar well diffusion method. The ZOI of the tested
compounds was compared with standard. The bio-screening
data revealed that 4b, 4f, 4g, 4h, and 4j moiety exhibited good
antibacterial activity against B. subtilis, B. cereus, and also E. coli.
The bacterial screening was performed in triplicate and their mean
values were taken for antibacterial analysis which is depicted in
Table 1. The title compounds showed their potential to serve as a

Values were the means of three replicates+SD

120 invitro antioxidant activity by NO method

NO % Scavanging activity

~———control

0 10 20 30 40 50 60 70 80 90 100
Concentration (pg/ml)

good platform for further investigation to discover new derivatives
having an improved overall biological profile.

Antifungal activity

The antifungal activity of the newly synthesized title compounds
4(a-k) was screened against two pathogenic mold fungi, namely,
C. albicans and A. fumigates (ATTC 9197)* and amphotericin-B was
used as the standard. Afterward, the plates were incubated at 37°C
for 72 h. Compounds 4a and 4c moiety exhibited good antifungal
activity, as shown in Table 2.
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Table 5: The in vitro antioxidant activity of 4(a-k) compounds by H,0,
method

Sample code Concentration (ug/ml) IC50 (ug/mL)
0 25 50 75 100
4a 31.69 67.3 71.2 87.7 86.3 13.24
4b 31.34 6945 7056 8498 93.76 11.24
4c 35.87 6345 69.67 80.66 95.67 14.982
4d 30.12 60.58 6589 79.78 90.8 15.42
4e 3645 6183 7199 80.54 91.24 13.76
4f 30.72 6349 7209 76.89 9436 14.83
49 32,51 5843 7356 7534 88.04 16.6
4h 36.92 6099 70.6 729 91.67 15.4
4i 31.77 56.7 7883 80.67 90.67 18.31
4j 32,67 632 76.4 83.6 92.26 15.13
4k 3144 504 7046 7334 89.32 25
Control 3942 684 7256 8645 9233 9

Values were the means of three replicates+SD

invitro antioxidant activity by H,0, method

100

H,0, % Scavanging activity

—4k control
10
0 . , . . . .
0 10 20 30 40 50 60 70 80 90 100
Concentration (ug/ml)
Antioxidant activity

The free radical scavenging activity by this method was determined
by observing the bleaching of the purple-colored methanol
solution of DPPH. The newly synthesized arylidene hydrazides
(4a-k) derivatives were tested at different concentrations (25, 50,
75, and 100 pug/mL) and showed potential to moderate activity.
Among the compounds 4a and 4c exhibited good antioxidant
activity, the reason might be the presence of electron-withdrawing
groups (fluoro and bromo groups) on phenyl ring of sulfonyl
derivatives, as shown in Table 3. In NO method,*"! compounds 4a
and 4c exhibited good activity, as shown inTable 4.In H,0, method,
4b, 4e, 49, 4h, and 4j having good activity because the presence of
electron-withdrawing groups (chloro and nitro groups) on phenyl
ring of sulfonyl and carbamate derivatives, as shown in Table 5.
The wide variations in free radical scavenging activities may be
attributed to the various substituents on the phenyl ring.

ResuLts AND Discussion

In this work, ortho chloro benzoic acid on reaction with aniline
through Ullmann Reaction gave N-phenyl anthranilic acid (1). The
esterification product of N-phenyl anthranilic acid (2) followed by
reaction with hydrazine hydrate yielded 2-phenyl amino benzoic
acid hydrazide (3). These hydrazides were give arylidine hydrazide
as title compounds with different aldehydes. The presence of

11.391 for singlet NH-N (IVk) showed that the azomethine ring,
whereas all the compounds showed approx. this rang for 'TH-NMR.

All newly synthesized derivatives were tested for antimicrobial
activity as well as antioxidant activity. The synthesized compounds
showed mild-to-moderate antibacterial activity against Gram-
positive B. subtilis (MTCC441), B. cereus (MTCC-7190) and Gram-
negative E. coli and antifungal activity against C. albicans and A.
fumigates (ATTC 9197). The bio-screening data revealed that 4b, 4f,
4g, 4h, and 4j moiety exhibited good antibacterial activity against
all because of its electronegativity. The compounds 4a and 4c were
showed good antifungal activity because they are having electro-
donating group. Among the compounds, 4a and 4c exhibited
good antioxidant activity.

CoNcLUSION

We herein describe the multicomponent, synthesis of some novel
Arylidene hydrazides derivatives in short reaction times and from
easily affordable starting material and their antibacterial activity
and antifungal activity. All the synthesised compounds are novel
structure. The result of antimicrobial study indicated that the
presence of electronegative, halogen moiety in aromatic ring
improved antibacterial activity, whereas the presence of nitro
group improved antifungal activity of substituted hydrazides.

ACKNOWLEDGMENTS

The authors are thankful to JSS.Masor, Karnataka, for providing
research facilities to pursue this work.

REFERENCES

1. Siddiqui N, Ali R. New Benzo[d]thiazol-2-yl-aminoacetamides as
potential anticonvulsants: Synthesis, activity and prediction of
molecular properties. Arch Pharm Chem Life Sci 2015;348:254-65.

2. El-Subbagh HI, El-Azab AS, Abdel-Hamide SG, Sayed-Ahmed MM,
Hassan GS, El-Hadiyah TM, et al. Novel 4(3H)-quinazolinone
analogs: Synthesis and anticonvulsant activity. Med Chem Res
2013;22:2815-27.

3. TripathiL, Singh R, Stables JP. Design and synthesis of N-[substituted]
pyridine-4-carbohydrazides as potential anticonvulsant agents. Eur J
Med Chem 2011;46:509-18.

4.  Yogeeswari P, Ragavendran JV, Sriram D, Patel SK, Reddy IV,
Bharathwajan N, et al. Discovery of isatinimino derivatives as new
leads for neuropathic pain treatment: an isomeric modification
approach. Eur J Med Chem 2007;42:146-51.

5. Ozdemir A, Turan-Zitouni G, Kaplancikli ZA, Tunali Y. Synthesis and
biological activities of new hydrazide derivatives. J Enzyme Inhib Med
Chem 2009;24:825-31.

6.  Ajani OO, Obafemi CA, Nwinyi OC, Akinpelu DA. Microwave assisted
synthesis and antimicrobial activity of 2-quinoxalinone-3-hydrazone
derivatives. Bioorg Med Chem 2010;18:214-21.

7.  Popiotek L, Rysz B, Biernasiuk A, Wujec M. Synthesis of promising
antimicrobial agents: Hydrazide-hydrazones of 5-nitrofuran-2-
carboxylic acid. Chem Biol Drug 2020;95:260-9.

8. Narisetty R, Chandrasekhar KB, Mohanty S, Rao MR, Balram B.
Synthesis and antimicrobial evaluation of some novel hydrazone
derivatives of 2,5-diflurobenzoic acid. J Appl Chem 2013;2:1489-98.

9.  Popiotek L, Biernasiuk A. New hydrazides and hydrazide-hydrazones
of 2,3-dihalogen substituted propionic acids: Synthesis and in vitro
antimicrobial activity evaluation. Chem Biodivers 2017;14:1-11.

10. Parlar S, Erzurumlu Y, llhan R, Kirmizibayrak PB, Alptizin V,
Erciyas E. Synthesis and evaluation of pyridinium-hydrazone
derivatives as potential antitumoral agents. Chem Biol Drug Design

Asian Pacific Journal of Health Sciences | Vol. 9 | Issue 4(S) | October-December | 2022 208



Shalini K. Shah and Anju Goyal: Synthesis and biological evaluation of some novel arylidene hydrazides derivatives

www.apjhs.com

20.

209

2018;92:1198-205.

Allaka TR, Polkam N, Rayam P, Sridhara J, Garikapati NS, Kotapalli SS,
et al. Design, synthesis and biological activity evaluation of novel
pefloxacin derivatives as potential antibacterial agents. Med Chem
Res 2016;25:977-93.

Mohareb RM, EL-Sharkawy KA, Al Farouk FO. Synthesis, cytotoxicity
against cancer and normal cell lines of novel hydrazide-hydrazone
derivatives bearing 5H-chromen-5-one. Med Chem Res 2019;28:6.
Kotali A, Nasiopoulou DA, Tsoleridis CA, Harris PA, Kontogiorgis CA,
Hadjipavlou-Litina DJ. Antioxidant activity of 3-[N-(Acylhydrazono)
ethyl]-4-hydroxy-coumarins. Molecules 2016;21:1-11.

Yilmaz AD, Coban T, Suzen S. Synthesis and antioxidant activity
evaluations of melatoninbased analogueindole-hydrazide/hydrazone
derivatives. J Enzyme Inhibition Med Chem 2012;27:428-36.
Cihan-Ustiindag G, Satana D, Ozhan G, Capan G. Indole-based
hydrazide-hydrazones and 4-thiazolidinones: Synthesis and
evaluation as antitubercular and anticancer agents. Enzyme Inhib
Med Chem 2016;31:369-80.

Sevima R, Bediaa KK, Elcina O, Sedaa U, Fatmab K, Nathalyc S, et al.
Synthesis and characterization of novel hydrazide-hydrazones and
the study of their structure-antituberculosis activity. Eur J Med Chem
2006;41:1253-61.

Parish T, Bonnett SA, Dennison D, Files M, Bajpai A. A class of
hydrazones are active against non-replicating Mycobacterium
tuberculosis. PLoS One 2018;13:0198059.

Vogel I. Practical Organic Chemistry. 2" ed. United States: CBS
Publishers and Distributers; 2000. p. 372.

Wolf C, Liu S, Mei X, August AT, Casimir MD. Regioselective copper-
catalyzed amination of bromobenzoic acids using aliphatic and
aromatic amines. J Org Chem 2006;71:3270-3.
GopalN,SaravanantVs,Jagadeeswaran M.Synthesisandanticonvulsant
activity of new  2-(substituted aryl/heteryl)-3-(substituted
arylidenimino)-6, 8-dibromo-1, 2, 3, 4-tetrahydraquinazolin-4(3H)-one

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

derivatives. Asian J Chem 2006;4:2611-7.

Hamada NM, Sarshira EM, Moghazi YM, Abdelrahmana MM. Synthesis
and biological evaluation of some heterocyclic compounds from
salicylic acid hydrazide[1]. J Heterocyclic Chem 2016;53:1970-82.
Carran R, Maran A, Montero JM, Fernadozlago L, Dominguez A. Plants
Med Phyto 1987;21:195.

Kazmi SU, Ali SN, Jamal SA, Rehman-ur-Atta. Bioactivities and
structural studies of withanolides from Withania somnifera. J Pharm
Sci1991;4:113.

Rehman-ur-Atta, Choudhary MI, Thomson WJ. Bioassay Techniques
for Drug Development. Amsterdam: Harwood Academic Publishers;
2001.

Rasheed S, Venkataramana K, Chandrasekhar K, Fareeda J, Raju CN.
Ultrasound-assisted synthesis of novel a-aminophosphonates and
their biological activity. Arch Pharm Chem Life Sci 2012;345:294.
Burits M, Bucar F. In vitro effects of oil’s fatty acids on T-cell function of
obese men. Phytother Res 2000;14:323.

Cuendet M, Hostettmann K, Potterat O. Irodoid glucosides with free
radical scavenging properties from Fagraea blumei. Helv Chim Act
1997;80:1144-52.

Green LC, Wagner DA, Glogowski J, Skipper PL, Wishnok JK. Analysis
of nitrate, nitrite and [15N] nitrate in biological fields. Anal Biochem
1982;126:131.

Marcocci L, Maguire JJ, Droy-Lefaix MT, Packer L. The nitric oxide-
scavenging properties of Ginkgo biloba extract EGb 761. Biochem
Biophys Res Commun 1994;201:748.

Ruch RJ, Cheng SJ, Klauning JE. Prevention of cytotoxicity and
inhibition of intercellular communication by antioxidant catechins
isolated from Chinese green tea. Carcinogenesis 1989;10:1003.

Bhoi MN, Borad MA, Pithawala EA, Patel HD. Novel benzothiazole
containing  4H-pyrimido([2,1-b]benzothiazoles derivatives: One
pot, solvent-free microwave assisted synthesis and their biological
evaluation. Arab J Chem 2016;12:3799-813.

Asian Pacific Journal of Health Sciences | Vol. 9 | Issue 4(S) | October-December | 2022



