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maximal electroshock seizure (MES) model. Compounds 3b and 5d of this sequence were
found to be the most active. The same compound did not demonstrate neurotoxicity at the
administered maximum dose (100 mg / kg) and these compounds showed good protection
compared to other compounds.

1. Introduction

The heterocyclic compounds usually don’t easily get depolymerized or hydrolyzed contain a firm
ring configuration. Heterocycles with three-atoms in the ring structure posses ring strain due to which
they are more reactive. In general, those which contain one heteroatom are stable. Due to the biological
importance and structural diversity of N-containing heterocycles for synthesis they are the most
gorgeous targets over many years. N-heterocycles are utilized for food flavorings, medicines, dyes,
rubber chemicals and adhesives.!Searching for the new agent is the most difficult tasks for the
medicinal chemist. Due to their usefulness in a variety of applications, the synthesis of high N-
containing heterocyclic systems has attracted growing interest in the last decade, applications like
explosives, propellants, pyrotechnics and particularly chemotherapy. Due to its wide range of
activities,? low toxicity, strong pharmacokinetic and pharmacodynamic profiles, 1,2,4-triazole has
drawn considerable interest from the 1,2,4-triazole to medicinal chemists of two decades. The first
1,2,4-triazole is 3-amino-1,2,4-triazole and it was manufactured from aminoguanidine format on large
scale, useful as herbicides.® N-substituted triazole with another substituent and it showed biological
activity such as anti-inflammatory,* anticonvulsant,’ anticancer,® antimycobacterial,” antioxidant® and
antimalarial.’
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Imines act as backbones for the various heterocyclic compound syntheses. This is responsible for
the biological activity is due to the presence of functional groups of sulfonamides and azomethine and
this can be altered according to the form of substituent present on the aromatic rings. It is used in
replacement reactions and cycloaddition.!® Schiff bases with the nitro- and halo-derivatives showed
biological activity.!! Several researchers studied to certain Schiff bases that bear aryl groups or
heterocyclic residues that have had excellent biological activity in recent years.'? Particularly in 1,2,4-
triazole and their heterocyclic derivatives have been testified to be used as drugs and to have significant
activities properties.'® Therefore, it was thought meaningful to produce Schiff base substituted 1,2,4-
triazoles derivatives.

The pharmacological approaches for treating epilepsy are intended to inhibit the initiation or spread
of seizures rather than the underlying mechanisms leading to epilepsy. Some epileptic patients are
unresponsive to current antiepileptic drug treatment, and for this reason the major goal in epilepsy
research has been to develop drugs with greater anticonvulsant efficacy and less toxicity than existing
drugs.'* There is an experimentally-induced seizure and leads to the increased susceptibility to seizures
found in certain genetically-prone animals.'® The vast number of chemicals in industrial use not worked
including animal health concerns to resolve problems associated with growing costs and time needed
for neurotoxicity testing. Several in vitro models have been commonly used in neurotoxicity
assessments, including synaptic fractions, rat astrocyte cultures and murine spinal cord cultures' as
neurotoxicity studies. The present paper reports in view of these findings, on the 1,2,4-triazole
derivatives synthesis and distinguished by specific spectral studies. It was also confirmed that all the
compounds had anticonvulsant activity.

2. Results and Discussion

The synthesized molecules (3a-f) and (5a-f) were identified using '*C NMR, 'H NMR, mass and
infrared study. Table 1 showed structure of new molecules. The system outlined in the scheme was
used to synthesize the Schiff bases. The physical details and UV-visible absorption spectra of 3a-f and
5a-f values are explained in experimental section. The reactants show in the ultraviolet absorption
spectrum. Bathochromic shift occurs in products with the absorption band being located above 320 nm.

Table 1. Chemical structure of imines compound.
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The spectra of FT-IR run in FT-IR spectroscopy. The absorption of 1655-1600 cm™ due to C=N
function. All the compounds give an absorption in 3097-3032 cm™! due to aromatic vibration peaks.
The absence of amine and carbonyl group in FT-IR range supported the condensation of the new
compounds. The changes in integral intensities and bandwidths, however, particularly of the bands
originating from stretching vibrations of NHz did not show in products (Fig. 1 and Fig. 2).

New compounds exhibited a singlet in § = 8.75-8.20 ppm region due to triazole proton in the 'H
NMR spectra. The aromatic doublet protons appeared between & = 7.95-6.10 (Ar-H). A singlet was
observed at & = 8.40 to 8.10 ppm due to imines protons in 3a-f. A singlet was observed at & = 0.95-
0.90 ppm due to CH3 protons in 5a-f.'3C NMR is a commanding instrument to characterize new
compounds. In products spectra one value for chemical shift is obtained, about 164.7-156 ppm for
imines. The aromatic carbons represent the carbon atoms exact numeral at the appropriate chemical
shift values at 160 to 106 ppm. Triazole carbons in the products appeared at 149 to 147 ppm. CHs
carbons in Sa-f showed chemical shift values at 16.8 to 13.0 ppm. The mass spectra showed molecular
ion peak, which are concorded with molecular formula.
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Fig. 1. FT-IR spectrum of 3b Fig. 2. FT-IR spectrum of 5d

All the analogues of the synthesized triazoles were screened at 100 mg/kg dose for their
anticonvulsant potential via MES model. For many decades, anti-epileptic drug research has focused
on discovering new potential medicines based on their anticonvulsant action against single acute
seizures that are triggered by multiple stimulators, typically in mice and rats. In MES model, all known
antiepileptic drugs have anticonvulsant activity.'® It was shown that compounds 3b and 5d had a major
protective effect on MES-induced and it was close to that of normal (phenytoin). Similarly, other
compounds displayed modest protective effect and a substantial difference in safety relative to the
standard group was observed. (Table 2, Fig. 3). Neurotoxicity was used for compounds 3a-f and Sa-f
using a rotarod method given in 100 mg / kg dose. Both molecules did not exhibit toxicity although 3a
and 5f demonstrated 25 percent toxicity according to the normal at 2 hours of oral administration (Table
3). The structure of standard drug phenytoin contains imidazole group with diphenyl ring and it
exhibited 75.80 % protection in the anticonvulsant activity. The electron withdrawing halogen groups
in 3b produces enhanced anticonvulsant activity against the tested rats. This indicates the positional
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requirement of halogen groups on phenyl ring for enhanced activity. The indole group of Sd showed
good anticonvulsant activity and these structural activity relationship studies reveal that, the nature of
the functional groups is crucial for anticonvulsant activity.

Table 2. In vivo anticonvulsant activity of compounds (3a-f) and (5a-f).

Compound E/F % Protection
3a 3.76 20.10
3b 1.67 64.42
3¢ 3.39 28.00
3d 3.19 32.36
3e 3.20 32.20
3f 3.29 30.15
5a 3.22 31.80
5b 3.06 35.30
5¢ 3.19 32.10
5d 1.63 65.43
Se 3.06 35.30
5f 3.29 31.15
Standard 1.14 75.80
Control (Vehicle) 4.71 —

Values are articulated in mean + SE. n = 6 animals in each group E/F = Extension/Flexion [Decrease in ratio of extension
phase (in seconds)/flexion phase (in seconds)], % Protection = (Control-test)/(Control) x 100
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Fig. 3. Percentage protection of 3a-f and Sa-f.

Table 3. Neurotoxicity screening of the compounds

Compound Neurotoxicity screen

0.5h 1h 2h 4h

3a 0/4 0/4 1/4 1/4

3b 0/4 0/4 0/4 0/4

3c 0/4 0/4 0/4 0/4

3d 0/4 0/4 0/4 0/4

3e 0/4 0/4 0/4 0/4

3f 0/4 0/4 0/4 0/4

5a 0/4 0/4 0/4 0/4

5b 0/4 0/4 0/4 0/4

5¢ 0/4 0/4 0/4 0/4

5d 0/4 0/4 0/4 0/4

Se 0/4 0/4 0/4 0/4

5f 0/4 0/4 1/4 1/4
Standard 0/4 0/4 0/4 0/4

The data in the table indicates the ratio of the no. of animals exhibiting neurotoxicity to the no. of animals tested.
3. Conclusions

In conclusion, synthesis of 1,2,4-triazole derivatives in good yield, characterized by spectral data.
They were screened for anticonvulsant activity. Compounds 3b and 5d demonstrated good
anticonvulsant activity without the significant neurological toxicity. The substituent on phenyl ring
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influence on an anticonvulsant activity of tested 1,2,4-triazole derivatives. The additional modification
and diversification of functional groups in order to improve the activity is currently in progress.
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4. Experimental
4.1. Materials and methods

Sigma Aldrich Chemicals limited bought all of the solvents and reagents. VMP I1I-Veego Melting
Point apparatus had determined the melting range. The FT-IR spectra on Agilent FT-IR ATR Cary 630
using the spectral range of 7000-350 cm™. 'TH NMR spectra were registered using DMSO-ds and
internal standard as TMS on Bruker DRX -500 spectrometer at 400 MHz. '*C NMR spectra have been
reported using DMSO-ds and internal standard as TMS at 100 MHz Bruker DRX 500 spectrometer.
The LC-MSD-Trap-XCT instrument was used for mass spectra.

4.2. General procedure for 3a-f and 5a-f synthesis

A mixture of 4-amino-4H-1,2,4-triazole (1) and substituted aldehydes (2a-f) and ketones (4a-f)
in mortar mixed well. To the mixture, added a few drops of CH3COOH. Using mortar and pestle,
completely grounded the reaction mixture. The grinding continued for 3-4 hours (TLC controlled).
For enough time at room temperature before moisture was extracted and eventually converted to
dry powder. The resulting dry powdered yield was further transferred to water (25 mL) and diluted
with HCI. Product was separated using filtration method and washed systematically with H>O,
dried, finally purification of unfinished product by crystallization from methanol and imines were
obtained. Synthetic pathway imines of 3a-f and 5a-f are summarized in Scheme 1 under solvent free
condition.
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Scheme 1. Synthetic pathway for the 1,2,4-triazole derivatives 3a-f and Sa-f.
4.3. Physical and spectral data
Synthesis of 4-((4H-1,2,4-triazol-4-ylimino)methyl)-N,N-dimethylbenzenamine (3a)
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This compound was prepared using 4-amino-4H-1,2,4-triazole (1, 0.28 g, 0.003 mol) and 4-
(dimethylamino)benzaldehyde (2a, 0.50 g, 0.003 mol). Mol. Formula: C11Hi3Ns, Mol. Wt.:215.2, Yield
(%):66, UV-visible (Amax): 420, Melting Point: 170 °C, Colour: Violet, Solubility: Methanol. FT-IR: v
3097 (Ar-H), 1640 (HC=N), 1529 (C=C), 1433 (N-N), 1159 (C-N).'H NMR (DMSO-ds, ppm) &: 8.25 (s,
2H, Tri-H), 8.10 (s, 1H, CH), 7.35-7.34 (d, 2H, Ar-H, J=4.0 Hz), 6.50-6.49 (d, 2H, Ar-H,J=4.0 Hz),
2.80 (s, 6H, 2CH3). 1*C NMR (DMSO-ds, ppm): 158.0 (N=CH), 150.9 (Ar-C), 147 (Tri-C), 130.0, 123,
113.2 (Ar-C), 40.2 (N-CH3). MS (M") m/z: 215.

Synthesis of (4-chlorophenyl)-N-(4H-1,2,4-triazol-4-yl)methanimine (3b)

This compound was prepared using 4-amino-4H-1,2,4-triazole (1, 0.30 g, 0.003 mol) and 4-
chlorobenzaldehyde (2b, 0.50 g, 0.003 mol). Mol. Formula: CoH7N4Cl, Mol. Wt.: 206.6, Yield (%):73,
UV-visible (Amax): 390, Melting Point: 210 °C, Colour: Off white, Solubility: Methanol. FT-IR: v 3069
(Ar-H), 1655 (HC=N), 1508 (C=C), 1471 (N-N), 1180 (C-N), 631 (C-Cl). 'H NMR (DMSO-de, ppm) &:
8.75 (s, 2H, Tri-H), 8.40 (s, 1H, CH), 7.60-7.59 (d, 2H, Ar-H, J = 4.0 Hz), 7.30 (d, 2H, Ar-H, J=4.0
Hz)."3C NMR (DMSO-ds, ppm): 157.5 (N=CH), 148.5 (Tri-C), 136.0, 131.5, 130.0, 128.5 (Ar-C). MS
(M") m/z: 206.

Synthesis of (3,4-dimethoxyphenyl)-N-(4H-1,2,4-triazol-4-yl)methanimine (3c)

This compound was prepared using 4-amino-4H-1,2,4-triazole (1, 0.25 g, 0.003 mol) and 3,4-
dimethoxybenzaldehyde (2¢, 0.50 g, 0.003 mol). Mol. Formula: Ci1H12N4O2, Mol. Wt.: 232.2, Yield
(%):50, UV-visible (Amax): 320, Melting Point: 165 °C, Colour: Off white, Solubility: Methanol. FT-
IR: v 3032 (Ar-H), 1620 (HC=N), 1496 (N-N), 1483 (C=C), 1375 (C-0), 1143 (C-N). "H NMR (DMSO-
ds, ppm) 8: 8.30 (s, 2H, Tri-H), 8.15 (s, 1H, CH), 7.10-7.09 (d, 2H, Ar-H, J = 4.0 Hz), 6.70-6.69 (d, 1H,
Ar-H, J = 4.0 Hz), 3.80 (s, 6H, 20CH3). *C NMR (DMSO-ds, ppm): 157.0 (N=CH), 151.9 (Ar-C),
149.0 (Tri-C), 148.5, 127.0, 122.5, 115.0, 114.5 (Ar-C), 55.0 (OCH3). MS (M") m/z: 232.

Synthesis of (3-methoxyphenyl)-N-(4H-1,2,4-triazol-4-yl)methanimine (3d)

This compound was prepared using 4-amino-4H-1,2,4-triazole (1, 0.30 g, 0.003 mol) and 3-
methoxybenzaldehyde (2d, 0.50 g, 0.003 mol). Mol. Formula: Ci0H10N4O, Mol. Wt.: 202.0, Yield
(%):76, UV-visible (Amax): 420, Melting Point: 122 °C, Colour: Violet, Solubility: Methanol. FT-IR: v
3097 (Ar-H), 1600 (HC=N), 1550 (N-N), 1529 (C=C), 1378 (C-OCH3), 1153 (C-N). 'H NMR (DMSO-
ds, ppm) 6: 8.30 (s, 2H, Tri-H), 8.10 (s, 1H, CH), 7.20-6.90 (m, 3H, Ar-H), 6.80 (s, 1H, Ar-H), 3.75 (s,
3H, OCH3). *C NMR (DMSO-ds, ppm): 160.0 (Ar-C), 157.0 (N=CH), 148.0 (Tri-C), 138.0, 134.5,
129.5,121.0, 116.5, 113.0 (Ar-C), 55.5 (OCH3). MS (M") m/z: 202.

Synthesis of (3,4, 5-trimethoxyphenyl)-N-(4H-1,2,4-triazol-4-yl)methanimine (3e)

This compound was prepared using 4-amino-4H-1,2,4-triazole (1, 0.25 g, 0.003 mol) and 3.4,5-
methoxybenzaldehyde (2e, 0.50 g, 0.003 mol). Mol. Formula: Ci12H14N4O3, Mol. Wt.: 262.0, Yield
(%):68, UV-visible (Amax): 390, Melting Point: 143 °C, Colour: Off white, Solubility: Methanol. FT-
IR: v 3032 (Ar-H), 1640 (HC=N), 1550 (N-N), 1483 (C=C), 1378 (C-OCH3), 1153 (C-N). 'H NMR
(DMSO-ds, ppm) &: 8.35 (s, 2H, Tri-H), 8.15 (s, 1H, CH), 6.65 (s, 2H, Ar-H), 3.75 (s, 9H, 30CH3). 1*C
NMR (DMSO-ds, ppm): 156.0 (N=CH), 150.5 (Ar-C), 148.0 (Tri-C), 141.0, 128.0, 106.0 (Ar-C), 56.5
(OCH3). MS (M") m/z: 262.

Synthesis of (2-nitrophenyl)-N-(4H-1,2,4-triazol-4-yl)methanimine (3f)

This compound was prepared using 4-amino-4H-1,2,4-triazole (1, 0.28 g, 0.003 mol) and 2-nitro
benzaldehyde (2f, 0.50 g, 0.003 mol). Mol. Formula: CoH7Ns02, Mol. Wt.: 217.5, Yield (%):61, UV-
visible (Amax): 320, Melting Point: 110 °C, Colour: Off white, Solubility: Methanol. FT-IR: v 3097 (Ar-
H), 1620 (HC=N), 1550 (N-N), 1529 (C=C), 1500 (C-NO2), 1153 (C-N). 'H NMR (DMSO-ds, ppm) &:
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8.30 (s, 2H, Tri-H), 8.10 (s, 1H, CH), 8.20-7.60 (m, 4H, Ar-H). '3C NMR (DMSO-ds, ppm): 157.0
(N=CH), 148.0 (Tri-C), 147.0, 135.5, 132.0, 130.0, 121.5 (Ar-C). MS (M") m/z: 217.

Synthesis of 1-(4-ethoxyphenyl)-N-(4H-1,2,4-triazol-4-yl)ethanimine (5a)

This compound was prepared using 4-amino-4H-1,2,4-triazole (1, 0.26 g, 0.003 mol) and 1-(4-
ethoxyphenyl)ethanone (4a, 0.50 g, 0.003 mol). Mol. Formula: Ci2H14N4O, Mol. Wt.: 230.2, Yield
(%):65, UV-visible (Amax): 460, Melting Point: 174 °C, Colour: Light blue, Solubility: Methanol. FT-
IR: v 3090 (Ar-H), 1630 (HC=N), 1529 (C=C), 1430 (N-N), 1159 (C-N), 1050 (C-O). "H NMR (DMSO-
ds, ppm) &: 8.30 (s, 2H, Tri-H), 7.50-7.49 (d, 2H, Ar-H, J = 4.0 Hz), 6.80-6.79 (d, 2H, Ar-H, J = 4.0
Hz), 3.95 (q, 2H, CH2), 1.30-1.28 (t, 3H, CH3, J = 8.0 Hz), 0.95 (s, 3H, CH3). *C NMR (DMSO-ds,
ppm): 164.7 (C=N), 159.8 (Ar-C), 148.0 (Tri-C), 128.8, 125.6, 114.2 (Ar-C), 64.7 (CH2), 19.5 (CH3),
14.8 (CH3). MS (M") m/z: 230.

Synthesis of 1-(pyridin-2-yl)-N-(4H-1,2,4-triazol-4-yl)ethanimine (5b)

This compound was prepared using 4-amino-4H-1,2,4-triazole (1, 0.34 g, 0.004 mol) and 1-
(pyridin-2-yl)ethanone (4b, 0.50 g, 0.004 mol). Mol. Formula: CoHoNs, Mol. Wt.: 187.3, Yield (%):65,
UV-visible (Amax): 480, Melting Point: 152 °C, Colour: Light blue, Solubility: Methanol. FT-IR: v 3090
(Ar-H), 1620 (HC=N), 1529 (C=C), 1491 (Pyr C=N), 1430 (N-N), 1158 (C-N). 'H NMR (DMSO-ds,
ppm) d: 8.80 (d, 1H, Pyr-H, J=4.0 Hz), 8.35 (s, 2H, Tri-H), 8.00 (d, 1H, Pyr-H, J=4.0 Hz), 7.90-7.62
(m, 2H, Pyr-H), 0.90 (s, 3H, CH3). *C NMR (DMSO-ds, ppm): 164.0 (C=N), 154.0, 149.1 (Ar-C),
148.5 (Tri-C), 136.1, 126.2, 123.9 (Ar-C), 13.5 (CH3). MS (M") m/z: 187.

Synthesis of 3-(1-(4H-1,2,4-triazol-4-ylimino)ethyl) benzonitrile (5c)

This compound was prepared using 4-amino-4H-1,2.4-triazole (1, 0.29 g, 0.003 mol) and 3-
acetylbenzonitrile (4¢, 0.50 g, 0.003 mol). Mol. Formula: Ci1HoNs, Mol. Wt.: 211.2, Yield (%):55,
UV-visible (Amax): 500, Melting Point: 160 °C, Colour: Green, Solubility: Methanol. FT-IR: v 3095
(Ar-H), 2360 (C=N), 1625 (HC=N), 1529 (C=C), 1430 (N-N), 1150 (C-N).'"H NMR (DMSO-ds, ppm) &:
8.20 (s, 2H, Tri-H), 7.90 (s, 1H, Ar-H), 7.85-7.50 (m, 3H, Ar-H), 0.90 (s, 3H, CH3). *C NMR (DMSO-
ds, ppm): 163.0 (C=N), 147.5 (Tri-C), 134.5, 133.5, 131.5, 129.6, 112.7 (Ar-C), 115.8 (C=N), 13.0
(CH3). MS (M") m/z: 211.

Synthesis of 1-(1H-indol-4-yl)-N-(4H-1,2,4-triazol-4-yl)ethanimine (5d)

This compound was prepared using 4-amino-4H-1,2.4-triazole (1, 0.26 g, 0.003 mol) and 1-(1H-
indol-3-yl)ethanone (4d, 0.50 g, 0.003 mol). Mol. Formula: Ci12H11Ns, Mol. Wt.: 225.3, Yield (%):67,
UV-visible (Amax): 490, Melting Point: 157 °C, Colour: Light blue, Solubility: Methanol. FT-IR: v 3069
(Ar-H), 1655 (HC=N), 1509 (C=C), 1470 (N-N), 1181 (C-N). '"H NMR (DMSO-ds, ppm) &: 10.80 (s, 1H,
NH), 8.29 (s, 2H, Tri-H), 7.50-7.49 (d, 1H, Ar-H,J=4.0 Hz), 7.23-7.22 (d, 1H, Ar-H,J=4.0 Hz), 6.95
(t, 1H, Ar-H), 6.40-6.38 (d, 1H, Indole-H, J = 8.0 Hz), 6.10-6.08 (d, 1H, Indole-H, ,J= 8.0 Hz ), 0.95
(s, 3H, CH3). 3C NMR (DMSO-ds, ppm): 162.0 (C=N), 149.0 (Tri-C), 135.0, 126.6, 123.0, 120.0,
115.0, 113.4 (Ar-C), 101.5 (Indole-C), 14.0 (CH3). MS (M") m/z: 225.

Synthesis of 1-(pyridin-3-yl)-N-(4H-1,2,4-triazol-4-yl)ethanimine (5e)

This compound was prepared using 4-amino-4H-1,2,4-triazole (1, 0.34 g, 0.004 mol) and 1-
(pyridin-3-yl)ethanone (4e, 0.50 g, 0.004 mol). Mol. Formula: CoH9Ns, Mol. Wt.: 187.2, Yield (%):65,
UV-visible (Amax): 480, Melting Point: 152 °C, Colour: Light blue, Solubility: Methanol. FT-IR: v 3090
(Ar-H), 1620 (HC=N), 1529 (C=C), 1491 (Pyr C=N), 1430 (N-N), 1158 (C-N). '"H NMR (DMSO-ds,
ppm) 6: 9.20 (s, 1H, Pyr-H), 8.80-8.79 (d, 1H, Pyr-H, J=4.0 Hz), 8.35-8.34 (d, 1H, Pyr-H, J=4.0 Hz),
8.25 (s, 2H, Tri-H), 7.65-7.63 (t, 1H, Pyr-H, J= 8.0 Hz), 0.95 (s, 3H, CH3). 3*C NMR (DMSO-ds, ppm):
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164.0 (C=N), 154.0, 149.1 (Ar-C), 148.0 (Tri-C), 136.5, 126.1, 123.8 (Ar-C), 13.5 (CHz). MS (M")
m/z: 187.

Synthesis of 1-(naphthalen-2-yl)-N-(4H-1,2,4-triazol-4-yl)ethanimine (5f)

This compound was prepared using 4-amino-4H-1,2,4-triazole (1, 0.25 g, 0.003 mol) and 1-
(naphthalen-2-yl)ethanone (4f, 0.50 g, 0.003 mol). Mol. Formula: Ci4H12N4, Mol. Wt.: 236.3, Yield
(%):62, UV-visible (Amax): 440, Melting Point: 140 °C, Colour: Light blue, Solubility: Methanol. FT-
IR: v 3080 (Ar-H), 1625 (HC=N), 1528 (C=C), 1430 (N-N), 1158 (C-N). 'H NMR (DMSO-ds, ppm) &:
8.35 (s, 1H, Ar-H), 8.25 (s, 2H, Tri-H), 7.95-7.94 (d, 1H, Ar-H, J=4.0 Hz), 7.85-7.84 (d, 1H, Ar-H,J
=4.0 Hz), 7.60-7.30 (m, 4H, Ar-H), 0.90 (s, 3H, CH3). *C NMR (DMSO-ds, ppm): 163.0 (C=N), 148.0
(Tri-C), 136.1, 133.5, 128.6, 128.2, 128.1, 126.9, 127.3, 126.2, 126.1 (Ar-C), 16.5 (CH3). MS (M")
m/z: 236.

4.4. Anticonvulsant activity

Male Wistar rats (190-220 g) and mice (19-20 g) procured from National Institute of Nutrition,
Hyderabad (190-220 g) were used in the present study. The animals were kept in individual cages for
1 week to acclimatize for the laboratory conditions. They were allowed to free access of water and
food. All the experimental procedures were carried out in accordance with Committee for the Purpose
of Control and Supervision of Experiments on Animals (CPCSEA) guidelines. The study was reviewed
and approved by the Institutional Animal Ethics Committee, G Pulla Reddy College of Pharmacy,
Hyderabad, India.

Maximal electroshock seizure model (MES)

MES seizure model was used in the present study to evaluate the anticonvulsant activity of the
compounds on male Wistar rats.!® Seizures were induced in rats by delivering electro shock of 150mA
for 0.2 s by means of a convulsiometer through a pair of ear clip electrodes. The test compounds (100
mg/kg) were administered by oral route in the form of solution (the compounds were dissolved in 1%
sodium carboxy methyl cellulose), 30 min before the MES seizure test. The animals were observed
closely for 2 min (noted tonic flexion (F) and extension (E) phases in seconds). The percentage of
inhibition of seizure relative to control was recorded and calculated. Phenytoin (100 mg/kg) was used
as a standard drug.

Neurotoxicity screening

The minimal motor impairment was measured in mice by the rotorod test.!” The mice were trained
to stay on the accelerating rotorod that rotates at 10 revolutions per minute. The rod diameter was 3.2
cm. Trained animals were administered with the test compounds at a dose of 100 mg/kg by oral route.
Neurotoxicity was indicated by the inability of the animal to maintain equilibrium on the rod for at least
1 min in each of the three trails. Phenytoin was used as a standard drug.

References

1. Paronikyan E. G., Noravyan A. S., Dzhagatspanyan I. A., and Nazaryan I. M. (2002) Synthesis and
anticonvulsant activity of isothiazolo[5,4-b]pyrano(thiopyrano)[4,3-d]pyridine and isothiazolo[4,5-
b]-2,7-naphthyridine derivatives. Pharm. Chem. J., 36 (9) 465-467.

2. Saini M.S., and Dwivedi J. (2013) Synthesis and biological significances of 1, 2, 4-triazole and its
derivatives: A review. Int. J. Pharm. Sci. Res., 4 (8) 2866-2879.



42

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

. Bahceci S., Yuksek H., Ocak Z., Koksal C. M., and Ozdemir. (2002) Synthesis and non-aqueous

medium titrations of some new 4,5-dihydro-1H-1,2,4-triazol-5-one derivatives. Acta Chim. Slov.,
49 783-794.
Zhang J., Redman N., Litke A. P., Zeng J., Zhan K., Chan K. Y., and Chan C. T. (2011) Synthesis
and antibacterial activity study of a novel class of cationic anthraquinone analogs. Bioorg. Med.
Chem., 19 (1) 498-503.
Shehry M. F., Abu-Hashem A., and El-Telbani E. M. (2010) Synthesis of 3-((2,4-
dichlorophenoxy)methyl)-1,2,4-triazolo(thiadiazoles and thiadiazines) as anti-inflammatory and
molluscicidal agents. Eur. J. Med. Chem., 45 (5) 1906-1911.
Siddiqui N., and Ahsan W. (2010) Triazole incorporated thiazoles as a new class of anticonvulsants:
design, synthesis and in vivo screening. Eur. J. Med. Chem., 45 (4) 1536-1543.
Yan S., Liu Y., Chen Y., Liu L., and Lin J. (2010) An efficient one-pot synthesis of heterocycle-
fused 1,2,3-triazole derivatives as anti-cancer agents. Bioorg. Med. Chem. Lett.,20 (17) 5225-5228.
Patel N. B., Khan I. H., and Rajani S. D. (2010) Pharmacological evaluation and characterizations
of newly synthesized 1,2,4-triazoles. Eur. J. Med. Chem., 45 (9) 4293-4299.
Diwedi R., Alexandar S., and Chandrashekar M. J. N. (2011) Rapid and efficient synthesis of
microwave assisted some bis-1, 2, 4-triazole derivatives and their antioxidant and anti-
inflammatory evaluation. Res. J. Pharm., Biol. Chem. Sci., 2 (1) 194-204.
Qadir M.A., Ahmed M., Aslam H., Waseem S., and Shafiqg M. I. (2015) Amidine sulfonamides and
benzene sulfonamides: Synthesis and their biological evaluation. J. Chem., 2015 1-8.
Raman N., Kulandaisamy A., Shunmugasundaram A., and Jeyasubramaniam K. (2001) Redox and
antimicrobial studies of transition metal(Il) tetradentate Schiff base complexes. Transition Met.
Chem., 26 131-135.
Nagashree S., Mallu P., Mallesha L., and Bindya S. (2013) Synthesis, characterization and
antimicrobial activity of methyl-2-aminopyridine-4-carboxylate derivatives. J. Chem., 2013, 1-5.
Tanaka K., Shimoura R., and Caira M. R. (2010) Synthesis, crystal structures and photochromic
properties of novel chiral Schiff base macrocycles. Tetrahedron Lett., 51 (2) 449-452.
Devasagayam T. P. A., Tilak J. C., and Boloor K. K. (2004) Review: free radical and antioxidants
in human health. Curr. Stat. Fut. Pros., 53 794-804.
Bauer J., and Reuber M. (2003) Medical treatment of epilepsy. Expert Opin. Emerg. Drugs, 8 (2)
457-467.
Daniel J. B., Joao P. C., Maria L. B., and Felix C. (2015) /n vitro models for neurotoxicology research.
Toxi. Res., 4 801-842.
Prasanna kumar B. N., Mohana K. N., and Mallesha L. (2014) Synthesis, characterization and in
vitro antimicrobial evaluation of new 5- chloro-8- bromo-3-aryl-1,2,4-triazolo[4,3-c]pyrimidines.
Med. Chem. Res., 23 445-453.

Hossein H., and Marjan N. A. (2003) Anticonvulsant, sedative and muscle relaxant effects of
carbenoxolone in mice. BMC Pharm., 3 1-6.

Kumar C. S. A., Veeresh B., Ramesha K. C., Raj C. S. A., Mahadevaiah K. M., and Prasad S. B.
B. (2017) Synthesis and evaluation of novel diazaspiro hydantoins as potential anticonvulsants.
Cent. Nerv. Syst. Agents Med. Chem., 17 (3) 201-208.

@ © 2021 by the authors; licensee Growing Science, Canada. This is an open access article
distributed under the terms and conditions of the Creative Commons Attribution (CC-BY)
license (http://creativecommons.org/licenses/by/4.0/).




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


