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Epilepsy is a neurological condition which is
characterized by unprovoked seizures resulting from
abnormal discharge of cerebral neurons and affect-
ing at least 50 million people worldwide. There is
continuing demand for new anticonvulsant agents as
it has not been possible to control every kind of
seizure with existing antiepileptic drugs. Moreover,
conventional antiepileptic drugs exhibited unfavor-
able side effect profile and failure to adequately con-
trol seizures (1ñ3). 

Searching for compounds with potential anti-
convulsant activity we focused our attention on var-
ious hydrazones and semicarbazones which have
been found to display significant anticonvulsant
activity (4ñ6). These compounds were believed to
interact at two locations on a putative binding site
designated as hydrogen binding domain and
hydrophobic binding area as proposed by Dimmock
et al. (Figure 1). In their study it is also reported that
replacement of aryl group with other hydrophobic
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Figure 1. Proposed interaction of compound A (aryl hydrazones, semicarbazones and thiosemicarbazones) at a binding site (7)
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moieties result in a derivatives with retention of
anticonvulsant activity (7ñ11). Moreover, the quino-
line derivatives previously have been proven to
exhibit potent anticonvulsant activity (12, 13). The
main objective of the study was to prepare a number
of analogues of compound A by employing 2-
chloroquinoline as a hydrophobic moiety, in contin-
uation of our research for bioactive molecules based
on quinoline derivatives (14). We report herein syn-
thesis and in vivo anticonvulsant activity of some
new 2-chloroquinolinyl-hydrazones (3a-n). The
evaluation of anticonvulsant activity was carried out
in mice by two models of seizures, viz. maximal
electroshock (MES) and subcutaneous pentylenete-
trazole (scPTZ). 

EXPERIMENTAL

Melting points were determined by the open
capillary method using electrical melting point
apparatus and are uncorrected. The IR spectra were
recorded as KBr (discs) on Bio Rad FT-IR spec-
trophotometer. 1H- and 13C-NMR spectra were
recorded on Bruker DPX 300 MHz spectrophotome-
ter using TMS as an internal standard. The mass
spectra were recorded on JEOL SX102/DA-6000
mass spectrometer and elemental analysis was car-
ried out on Vario-EL III CHNOS elemental analyz-
er and were within the range of ± 0.4%. Thin layer
chromatography (TLC) was performed to check the
purity of the compounds, spots being visualized
under iodine vapors. 

Synthesis of 2-chloro-3-formylquinoline 2 (15).
N,N-Dimethylformamide (0.125 mol) was

cooled to 0OC in a flask equipped with a drying tube
and phosphoryl chloride (0.35 mol) was added drop-
wise with stirring. To this solution was added appro-
priately substituted N-arylacetamide 1 (0.05 mol)
and after 5 min the solution was heated under reflux
for 16.5 h at 75OC. The reaction mixture was cooled
and poured into ice-water (300 mL) and stirred for
30 min at 0ñ10OC. The precipitate formed was fil-
tered and washed with cold water, dried, and recrys-
tallized from ethyl acetate yielding light yellow
shiny needle shaped crystals of 2-chloroquinoline-3-
carboxaldehyde.

IR (KBr, cm-1): 1690 (C=O), 1619 (C=C), 1591
(C=N), 753 (C-Cl). 1H-NMR (300 MHz, DMSO-d6,
δ, ppm): 7.65ñ7.70 (t, 1H, J = 7.49 Hz, H-6),
7.88ñ7.93 (t, 1H, J = 7.18, Hz H-7), 8.00ñ8.02 (d,
1H, J = 8.09 Hz, H-5), 8.08ñ8.11 (d, 1H, J = 8.44
Hz, H-8), 8.78 (s, 1H, H-4), 10.52 (s, 1H, CHO).
13C-NMR (75 MHz, DMSO-d6, δ, ppm): 125.93,

126.12, 127.39, 127.75, 129.65, 133.31, 140.99,
148.28, 188.71 (CHO). FAB-MS: m/z 192 (M)+, 194
(M+2). 

The required various substituted acyl
hydrazines were synthesized according to the
method reported in the literature (16).

Synthesis of compounds (3a-n)
To a solution of compound 2 (0.005 mol) in 20

mL of absolute ethanol, equimolar amount of sub-
stituted acyl hydrazines / semicarbazide / thiosemi-
carbazide (0.005 mol) was added and the mixture
was refluxed for 4ñ6 h. On cooling, solid was
obtained which was filtered, washed with hot
methanol, dried and recrystallized from ethanol and
DMF mixture to give final compounds (3a-n). The
spectral data of compounds (3a-n) are given below.

Ní-[(2-Chloroquinolin-3-yl)methylidene]benzo-

hydrazide (3a)
IR (KBr, cm-1): 3260 (N-H), 1659 (C=O), 1625

(C=N), 1579 (C=C), 755 (C-Cl). 1H-NMR (300
MHz, DMSO-d6, δ, ppm): 7.54ñ7.63 (m, 3H, H-2í,
3í, and 4í), 7.68ñ7.73 (t, 1H, J = 7.39 Hz, H-6),
7.85-7.90 (t, 1H, J = 7.44 Hz, H-7), 7.95ñ7.99 (m,
3H, H-5, 2í and 6í), 8.22ñ8.25 (d, 1H, J = 7.08 Hz,
H-8), 8.82 (s, 1H, H-4), 8.94 (s, 1H, CH=N), 12.22
(s, 1H, CONH). 13C-NMR (75 MHz, DMSO-d6, δ,
ppm): 126.13, 126.81, 127.60, 127.76, 128.50,
128.93, 131.99, 133.01, 135.61, 142.79, 147.10,
148.46, 157.17, 169.24 (C=O). FAB-MS: m/z 310
(M)+, 312 (M+2).

Ní-[(2-Chloroquinolin-3-yl)methylidene]-4-

methylbenzohydrazide (3b)
IR (KBr, cm-1): 3284 (N-H), 1660 (C=O), 1637

(C=N), 1585 (C=C), 749 (C-Cl). 1H-NMR (300
MHz, DMSO-d6, δ, ppm): 2.40 (s, 3H, CH3),
7.35ñ7.38 (d, 2H, J = 7.98 Hz, H-3í and 5í),
7.68ñ7.73 (t, 1H, J = 7.39 Hz, H-6), 7.84ñ7.89 (m,
3H, H-2í, 6í and 7), 7.97ñ8.00 (d, 1H, J = 8.37 Hz,
H-5), 8.22ñ8.25 (d, 1H, J = 8.0 Hz, H-8), 8.79 (s,
1H, H-4), 8.97 (s, 1H, CH=N), 12.18 (s, 1H,
CONH). 13C-NMR (75 MHz, DMSO-d6, δ, ppm):
21.43 (CH3), 125.88, 126.36, 127.93, 128.08,
128.74, 129.13, 131.53, 133.26, 134.10, 135.93,
143.41, 146.84, 148.15, 159.09, 168.34 (C=O).
FAB-MS: m/z 324 (M)+, 326 (M+2).

Ní-[(2-Chloroquinolin-3-yl)methylidene]-4-meth-

oxybenzohydrazide (3c)
IR (KBr, cm-1): 3203 (N-H), 1665 (C=O), 1620

(C=N), 1580 (C=C), 756 (C-Cl). 1H-NMR (300
MHz, DMSO-d6, δ, ppm): 3.85 (s, 3H, OCH3)
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7.08ñ7.11 (d, 2H, J = 8.76 Hz, H-3í and 5í),
7.68ñ7.73 (t, 1H, J = 7.45 Hz, H-6), 7.84ñ7.89 (t,
1H, J = 7.63 Hz, H-7), 7.95ñ8.00 (m, 3H, H-2í, 5
and 6í) 8.22ñ8.25 (d, 1H, J = 8.01 Hz, H-8), 8.91 (s,
1H, H-4), 8.96 (s, 1H, CH=N), 12.14 (s, 1H,
CONH). 13C-NMR (75 MHz, DMSO-d6, δ, ppm):
55.73 (OCH3), 125.98, 126.46, 127.35, 127.91,
128.56, 129.07, 130.69, 133.77, 136.24, 142.36,
147.12 149.21, 159.98, 170.28 (C=O). FAB-MS:
m/z 340 (M)+, 342 (M+2).

4-Chloro-Ní-[(2-chloroquinolin-3-yl)methyli-

dene]benzohydrazide (3d)
IR (KBr, cm-1): 3233 (N-H), 1659 (C=O), 1628

(C=N), 1582 (C=C), 763 (C-Cl). 1H-NMR (300
MHz, DMSO-d6, δ, ppm): 7.56ñ7.59 (d, 2H, J =
7.78 Hz H-3í and 5í), 7.70ñ7.75 (t, 1H, J = 7.32 Hz,
H-6,), 7.85ñ7.91 (m, 3H, H-2í, 6í and 7), 7.98ñ8.01
(d, 1H, J = 8.17 Hz, H-5), 8.23ñ8.26 (d, 1H, J = 7.93
Hz, H-8), 8.89 (s, 1H, H-4), 8.97 (s, 1H, CH=N),
12.15 (s, 1H, CONH). 

2,4-Dichloro-Ní-[(2-chloroquinolin-3-yl)methyli-

dene]benzohydrazide (3e).
IR (KBr, cm-1): 3209 (N-H), 1669 (C=O), 1633

(C=N), 1589 (C=C), 751 (C-Cl). 1H-NMR (300
MHz, DMSO-d6, δ, ppm): 7.57ñ7.72 (m, 3H, H-3í,
5í and 6), 7.85ñ7.90 (t, 1H, J = 7.71 Hz, H-7),
7.97ñ8.03 (m, 2H, H-6í and 5), 8.25ñ8.28 (d, 1H, J
= 8.12 Hz, H-8), 8.87 (s, 1H, H-4), 8.94 (s, 1H,
CH=N), 12.14 (s, 1H, CONH). 

4-Bromo-Ní-[(2-chloroquinolin-3-yl)methyli-

dene]benzohydrazide (3f)
IR (KBr, cm-1): 3274 (N-H), 1670 (C=O), 1630

(C=N), 1591 (C=C), 759 (C-Cl). 1H-NMR (300
MHz, DMSO-d6, δ, ppm): 7.53ñ7.56 (d, 2H, J =
7.82 Hz, H-3í and 5í), 7.69ñ7.74 (t, 1H, J = 7.51 Hz,
H-6), 7.84ñ7.91 (m, 3H, H-2í, 6í and 7), 7.97ñ8.00
(d, 1H, J = 8.05 Hz, H-5), 8.24ñ8.27 (d, 1H, J = 8.01
Hz, H-8), 8.91 (s, 1H, H-4), 8.98 (s, 1H, CH=N),
12.18 (s, 1H, CONH). 

Ní-[(2-Chloroquinolin-3-yl)methylidene]-4-fluo-

robenzohydrazide (3g)
IR (KBr, cm-1): 3210 (N-H), 1662 (C=O), 1635

(C=N), 1582 (C=C), 759 (C-Cl). 1H-NMR (300
MHz, DMSO-d6, δ, ppm): 7.59ñ7.72 (m, 3H, H-3í,
5í and 6), 7.81ñ7.88 (m, 3H, H-2í, 6í and 7),
7.97ñ8.00 (d, 1H, J = 8.23 Hz, H-5), 8.23ñ8.26 (d,
1H, J = 8.10 Hz, H-8), 8.90 (s, 1H, H-4), 8.97 (s, 1H,
CH=N), 12.18 (s, 1H, CONH). 

Ní-[(2-Chloroquinolin-3-yl)methylidene]-4-

nitrobenzohydrazide (3h)
IR (KBr, cm-1): 3260 (N-H), 1673 (C=O), 1625

(C=N), 1579 (C=C), 766 (C-Cl). 1H-NMR (300
MHz, DMSO-d6, δ, ppm): 7.55ñ7.58 (d, 2H, J =
7.83 Hz, H-3í and 5í), 7.67ñ7.72 (t, 1H, J = 7.49 Hz,
H-6), 7.83ñ7.88 (m, 3H, H-2í, 6í and 7), 7.99ñ8.02
(d, 1H, J = 7.93 Hz H-5), 8.25ñ8.28 (d, 1H, J = 8.17
Hz, H-8), 8.91 (s, 1H, H-4), 8.97 (s, 1H, CH=N),
12.19 (s, 1H, CONH). 

Ní-[(2-Chloroquinolin-3-yl)methylidene]-3-meth-

ylbenzohydrazide (3i)
IR (KBr, cm-1): 3265 (N-H), 1669 (C=O), 1631

(C=N), 1578 (C=C), 757 (C-Cl). 1H-NMR (300
MHz, DMSO-d6, δ, ppm): 2.39 (s, 3H, CH3),
7.37ñ7.41 (m, 2H, H-4í and 5í), 7.66ñ7.71 (t, 1H, J
= 7.25 Hz, H-6), 7.84ñ7.88 (m, 3H, H-2í, 6í and 7),
7.98ñ8.01 (d, 1H, J = 8.42 Hz, H-5), 8.22ñ8.25 (d,
1H, J = 8.08 Hz, H-8), 8.79 (s, 1H, H-4), 8.96 (s, 1H,
CH=N), 12.15 (s, 1H, CONH). 

Ní-[(2-Chloroquinolin-3-yl)methylidene]-2-phen-

ylacetohydrazide (3j)
IR (KBr, cm-1): 3260 (N-H), 1671 (C=O), 1629

(C=N), 1593 (C=C), 759 (C-Cl). 1H-NMR (300
MHz, DMSO-d6, δ, ppm): 3.67 (s, 2H, CH2),
7.43ñ7.57 (m, 5H, H-2í, 3í, 4í, 5í, and 6í),
7.68ñ7.73 (t, 1H, J = 7.39 Hz, H-6), 7.86ñ7.91 (t,
1H, J = 7.41 Hz, H-7), 7.98ñ8.01 (d, 1H, J = 8.27
Hz, H-5), 8.23ñ8.26 (d, 1H, J = 7.93 Hz, H-8), 8.78
(s, 1H, H-4), 8.97 (s, 1H, CH=N), 12.11 (s, 1H,
CONH). 

2-(4-Chlorophenyl)-Ní-[(2-chloroquinolin-3-yl)-

methylidene]acetohydrazide (3k)
IR (KBr, cm-1): 3252 (N-H), 1668 (C=O), 1638

(C=N), 1589 (C=C), 762 (C-Cl). 1H-NMR (300
MHz, DMSO-d6, δ, ppm): 3.69 (s, 2H, CH2),
7.54ñ7.73 (m, 5H, H-2í, 3í, 5í, 6í and 6), 7.87ñ7.92
(t, 1H, J = 7.36 Hz, H-7), 7.98ñ8.01 (d, 1H, J = 8.31
Hz, H-5), 8.22ñ8.25 (d, 1H, J = 7.89 Hz, H-8), 8.80
(s, 1H, H-4), 8.97 (s, 1H, CH=N), 12.15 (s, 1H,
CONH). 

Ní-[(2-Chloroquinolin-3-yl)methylidene]-2-phe-

noxyacetohydrazide (3l)
IR (KBr, cm-1): 3210 (N-H), 1665 (C=O), 1640

(C=N), 1591 (C=C), 758 (C-Cl). 1H-NMR (300
MHz, DMSO-d6, δ, ppm): 4.73 (s, 2H, OCH2),
7.11ñ7.20 (m, 3H, H-3í, 4í and 5í), 7.39ñ7.42 (d,
2H, J = 7.28 Hz, H-2í and 6í), 7.67ñ7.72 (t, 1H, J =
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7.57 Hz, H-6), 7.83ñ7.88 (t, 1H, J = 7.29 Hz, H-7),
7.94ñ7.97 (d, 1H, J = 8.09 Hz, H-5), 8.20ñ8.23 (d,
1H, J = 7.93 Hz, H-8), 8.89 (s, 1H, H-4), 8.94 (s, 1H,
CH=N), 12.20 (s, 1H, CONH). 

2-[(2-Chloroquinolin-3-yl)methylidene]hydrazine-

carboxamide (3m)
IR (KBr, cm-1): 3243 (N-H), 1685 (C=O), 1632

(C=N), 1591 (C=C), 751 (C-Cl). 1H-NMR (300
MHz, DMSO-d6, δ, ppm): 5.03 (s, 2H, NH2),
7.64ñ7.69 (t, 1H, J = 7.53 Hz, H-6), 7.89ñ7.94 (t,
1H, J = 7.26 Hz, H-7), 8.00ñ8.02 (d, 1H, J = 8.07
Hz, H-5), 8.19ñ8.22 (d, 1H, J = 8.04 Hz, H-8), 8.77
(s, 1H, H-4), 9.06 (s, 1H, CH=N), 11.39 (s, 1H,
CONH). 

2-[(2-Chloroquinolin-3-yl)methylidene]hydr-

azinecarbothioamide (3n)
IR (KBr, cm-1): 3260 (N-H), 1347 (C=S), 1625

(C=N), 1579 (C=C), 748 (C-Cl). 1H-NMR (300
MHz, DMSO-d6, δ, ppm): 5.27 (bs, 2H, NH2),
7.63ñ7.68 (t, 1H, J = 7.48 Hz, H-6), 7.89ñ7.94 (t,
1H, J = 7.47 Hz, H-7), 8.01ñ8.03 (d, 1H, J = 8.21
Hz, H-5), 8.21ñ8.24 (d, 1H, J = 8.09 Hz, H-8), 8.78
(s, 1H, H-4), 9.01 (s, 1H, CH=N), 11.43 (s, 1H,
CONH). 

Pharmacology

Anticonvulsant screening (17, 18).
Male albino mice weighing 25ñ30 g were used

as experimental animals. Test compounds were sus-
pended in PEG 200 for MES and scPTZ screening.
The animals were maintained at an ambient temper-
ature 22 ± 1OC, in groups of six per cage under stan-
dard laboratory conditions and allowed to free
access to food and water. 

Maximal Electroshock Test (MES test)

Test compounds were administered as an i.p.
injection at dose level of 100 and 300 mg/kg and the
anticonvulsant activity was assessed after 0.5 h and
4 h intervals of administration. Maximal elec-
troshock seizures were elicited in mice by delivering
60 Hz, 50 mA electrical stimuli for 0.2 s via ear clip
electrodes. Abolition of hind limb tonic extensor
component of the seizure in half or more of the ani-
mals is defined as protection. 

Subcutaneous pentylenetetrazole (scPTZ) seizure

test 

The scPTZ test primarily identifies compounds
that raise seizure threshold. The scPTZ test utilizes
a dose of pentylenetetrazole (85 mg/kg). This pro-
duces clonic seizures lasting for a period of at least

five seconds in 97 percent (CD97) of animals tested.
Solutions of test compounds were administered as
an i.p. injection at dose levels of 100 and 300 mg/kg.
At the anticipated time of testing (0.5 h and 4.0 h)
the convulsant (PTZ) was administered subcuta-
neously and animals were observed over a 30 min
period. Absence of clonic spasm in half or more of
the animals in the observed time period indicated a
compoundís ability to abolish the effect of
pentylenetetrazole on seizure threshold.

Neurotoxicity screening (19)
The minimal motor impairment was measured

in mice by the rotarod test. The mice were trained to
stay on an accelerating rotarod of diameter 3.2 cm
that rotates at 10 rpm. Neurotoxicity was indicated
by the inability of the animal to maintain equilibra-
tion on the rod for at least one minute in each of the
three trials. The dose at which 50% of the animals
enabled to balance themselves and fell off the rotat-
ing rod was determined. 

RESULTS AND DISCUSSION

Chemistry

The synthesis of compounds (3a-n) was under-
taken as shown in Scheme 1. The required 2-chloro-
quinoline-3-carboxaldehyde 2 was prepared by the
action of DMF/POCl3 (Vilsmeier-Haack reaction)
on N-aryl acetamide 1. The various hydrazones,
semicarbazones and thiosemicarbazones (3a-n)

were synthesized by condensation of 2-chloroquino-
line-3-aldehyde with substituted acyl hydrazines,
semicarbazide and thiosemicarbazide in absolute
ethanol, in a yield ranging between 63 to 86%. All
the compounds were characterized by IR and 1H-
NMR along with 13C-NMR and FAB-MS spectra of
some selected compounds. The IR spectra of final
compounds (3a-n) showed absorption bands at 1659
to 1685 cm-1 appearing due to presence of C=O func-
tional group, while band observed at 1620 to 1640
cm-1corresponds to C=N linkage. The NH band was
observed in the range of 3203 to 3284 cm-1. In 1H-
NMR spectra the synthesis of the compounds (3a-n)

was confirmed on the basis that aldehydic proton,
which was observed at δ 10.52 ppm in compound 2,

disappeared and a new signal was found arising due
to the azomethine group (CH=N) present in final
compounds. The signal due to CH=N (azomethine)
which was present in all the compounds was
observed as a singlet varying from δ values
8.94ñ9.06 ppm integrating for one proton. The
CONH proton resonated at δ values between 11.39
to 12.22 ppm as singlet to broad singlet and this sig-
nal was absent when 1H-NMR was recorded in the
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Table 1. Physicochemical data of compounds (3a-n). 

Comp. X/Y R Yield M. p. Molecular Mol. C log P b Rf c

no. (%)a (OC) formula  wt.

3a ñ H 71 220ñ223 C17H12ClN3O 309.74 3.57 ± 0.36 0.62

3b ñ 4-CH3 68 193ñ195 C18H14ClN3O 323.77 4.03 ± 0.36 0.59

3c ñ 4-OCH3 70 207 C18H14ClN3O2 339.77 3.44 ± 0.48 0.62

3d ñ 4-Cl 65 236ñ237 C17H11Cl2N3O 344.19 4.33 ± 0.38 0.67

3e ñ 2,4-Cl)2 72 272 C17H10Cl3N3O 379.63 4.52 ± 0.40 0.58

3f ñ 4-Br 68 258ñ260 C17H11BrClN3O 388.64 4.51 ± 0.45 0.65

3g ñ 4-F 73 245ñ246 C17H11ClFN3O 327.74 3.79 ± 0.45 0.59

3h ñ 4-NO2 63 215 C17H11ClN4O3 354.74 3.19 ± 0.50 0.64

3i ñ 3-CH3 73 189 C18H14ClN3O 323.77 4.03 ± 0.36 0.66

3j CH2 H 78 190ñ191 C18H14ClN3O 323.77 4.76 ± 0.58 0.64

3k CH2 4-Cl 76 217 C18H13Cl2N3O 358.22 5.36 ± 0.58 0.62

3l CH2O H 70 198 C18H14ClN3O2 339.77 4.60 ± 0.59 0.67

3m O H 83 248ñ250 C11H9ClN4O 248.66 2.28 ± 0.33 0.58

3n S H 86 266ñ267 C11H9ClN4S 264.73 2.87 ± 0.33 0.61  

a After recrystallization from ethanol : DMF (8:2, v/v); b calculated from ACD lab software 12.0 version; c solvent for TLC: toluene :
ethyl acetate : formic acid (5 : 4 : 1, v/v/v).

Table 2. Anticonvulsant and neurotoxicity screening data of compounds (3a-n).

Compd.
Intraperitoneal injection in micea

no.
MES screening scPTZ screening Neurotoxicity screen

0.5 h 4.0 h 0.5 h 4.0 h 0.5 h 4.0 h

3a 300 ó 300 ó ó ó

3b 300 ó ó ó ó ó

3c 300 ó ó ó ó ó

3d 100 300 300 300 300 ó

3e 100 100 100 300 300 300

3f Nt Nt Nt Nt Nt Nt

3g 100 300 100 300 300 ó

3h 300 ó 300 ó ó ó

3i Nt Nt Nt Nt Nt Nt

3j ó ó ó ó Nt Nt

3k 300 ó ó ó 300 ó

3l ó ó ó ó Nt Nt

3m 100 300 300 ó 300 ó

3n 100 300 300 300 300 ó

Phenytoin 30 30 ó ó 100 100

Carbamazepine 30 100 100 300 100 300  

aDoses of 100 and 300 mg/kg of the compound were administered and the protection and neurotoxicity were measured after 0.5 and 4 h.
The figures indicate the minimal dose required to cause protection or neurotoxicity in 50% or more of the animals. The dash (ó) indicates
the absence of anticonvulsant activity or neurotoxicity. Nt denotes not tested.
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presence of D2O. The aromatic protons of the ben-
zoyl ring (3í/5í) appeared as a doublet in com-
pounds 3b, 3c, 3d, 3f, 3h, i.e., (para-disubstituted
product) with a coupling constant of J = 7.78 to 8.76
Hz, while the 2í/6í protons of the benzoyl ring were
observed as multiplets merged with the quinolinyl
protons and they resonated at slightly more down
field value which may be due to strong electron
withdrawing effect of carbonyl group. In com-
pounds 3a-n, protons of the quinoline ring were
observed as follows. The H-4 proton of the quino-
line ring was observed as singlet at down field δ val-
ues 8.78ñ8.91 ppm and H-6 and H-7 appeared as
triplets at δ values from 7.68ñ7.75 ppm (J =
7.32ñ7.51 Hz) and 7.84ñ7.92 ppm (J = 7.36-7.68
Hz), respectively. Sometimes the triplet arising due
to presence of H-7 proton was found merged with
aromatic protons of the benzoyl ring, e.g., in com-
pounds 3b, 3f, 3g, 3h and 3i. The H-5 and H-8 pro-
tons of the quinoline appeared as doublet at δ values
7.97 to 8.02 ppm (J = 7.93ñ8.42 Hz) and 8.22 to
8.26 ppm (J = 8.01ñ8.26 Hz), respectively. The 13C-
NMR spectra of some of the selected compounds
(3a, 3b, 3c) were also recorded. The carbon signal
due to (-CHO) of intermediate 2 was observed at δ
values 188.71 ppm, however, this signal was found
to be absent in compounds 3a, 3b, 3c but a new sig-
nals at δ values 157.17, 159.09 and 159.98 ppm
arised due to the presence of CH=N, respectively,
which further supported, in addition to 1H-NMR
spectra, the synthesis of compounds 3a-n. The C=O
carbon of CONH appeared at δ 168.34ñ170.28 ppm.
The mass spectra of some selected compounds (3a,

3b and 3c) were recorded using FAB-MS tech-
nique. The molecular ion peaks of these selected
compounds were observed as M+ and M+2 peaks at
m/z 310/312, m/z 324/326 and m/z 340/342, respec-

tively. These data were found in agreement with the
structures assigned to these compounds. 

Anticonvulsant activity

All the newly syntheszied compounds (3a-3n)
were tested in-vivo in order to evaluate their anti-
convulsant activity. Both MES and scPTZ model of
anticonvulsant activity were employed and data
have been summarized in Table 2. The 2-chloro-
quinolinyl hydrazones derived from substituted ben-
zoic acid hydrazide (3a-3i), which showed anti-
MES activity at dose levels of 100 to 300 mg/kg,
include 3a, 3b, 3c, 3d, 3e, 3g, and 3h. This is indica-
tive of their ability to prevent seizure spread. Among
them, compounds 3d, 3e, 3g (0.5 and 4.0 h) exhibit-
ed protection against MES model at dose level of
100 mg/kg and only compound 3e demonstrated
anticonvulsant activity after 4.0 h of administration.
A majority of these compounds (3a, 3d, 3e, 3g, 3h)
also exhibited anticonvulsant activity in scPTZ
screening at a dose of 100 to 300 mg/kg. This model
identifies compounds that elevate seizure threshold.
Only compound 3e and 3g showed anti-scPTZ activ-
ity at a dose of 100 mg/kg after 0.5 h and com-
pounds 3d, 3e, 3g showed anti-scPTZ activity at
dose level of 300 mg/kg after 4.0 h. Anticonvulsant
activity was found absent in 2-chloroquinolinyl
hydrazones of substituted phenyl/phenoxy acetic
acid hydrazides (3j, 3l), whereas compound 3k

showed anti-MES activity at a dose of 300 mg/kg
(0.5 h). The semicarbazone and thiosemicarbazone
(3m, 3n) exhibited good anti-MES activity at a dose
of 100 mg/kg (0.5 h) and 300 mg/kg (4.0 h), where-
as in scPTZ model they showed anticonvulsant
activity at a dose of 300 mg/kg (0.5 h).
Neurotoxicity screening of compounds revealed that
compounds 3d, 3e, 3g, 3k, 3m and 3n were neuro-

Figure 2. Scheme for synthesis of 2-chloroquinolinyl-hydrazone derivatives (3a-n).
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toxic at anticonvulsant dose of 300 mg/kg and com-
pounds 3a, 3b, 3c, 3h did not show neurotoxicity at
a maximal administered dose of 300 mg/kg.

CONCLUSION

Examination of the in-vivo anticonvulsant
activity profile for differently substituted 2-chloro-
quinolinyl hydrazones (3a-3n) against electrical and
chemical model of convulsions, provide a prelimi-
nary SAR, which may be summarized as follows.
Among the compounds tested, those with electron
withdrawing group (Cl, F) in the benzoyl ring (3d,
3e) showed good anticonvulsant activity and were
long acting. Anticonvulsant activity decreases or
abolishes when a spacer like CH2 or CH2O was
introduced between the carbonyl group and the
phenyl ring in compounds 3j, 3k, 3l. Replecement
of phenyl ring in componds 3m, 3n with amino
group results in retention of the activity. Hence, it
appears that 2-chloroquinoline could be employed
as a hydrophobic domain in hydrazone motif (com-
pound A in Fig. 1) for the development of new class
of anticonvulsant agents. However, further investi-
gation and optimization of molecules are needed
before their possible use as anticonvulsant agents.
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