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Introduction

A convulsion is a medical condition where body muscles contract and relax rapidly and repeatedly, resulting in an
uncontrolled shaking of the body. Because a convulsion is often a symptom of an epileptic seizure, the term convulsion is
sometimes used as a synonym for seizures [1-3]. However, not all epileptic seizures lead to convulsion, and not all
convulsions are caused by epileptic seizures. Convulsion is also consistent with an electric shock and improper Enriched Air
scuba diving [4]. A seizure occurs when nerve cells in the brain send out sudden, excessive, uncontrolled electrical signals
[5]. Everyone’s brain has continuous electrical activity. When something goes wrong with this activity your child may have a
seizure. Seizure can produce a variety of symptoms depending on what part of the brain is involved. Generalized and partial

seizure are the main types of seizures [6]. Convulsion is caused by chemicals in the blood as well as infection like meningitis
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or encephalitis. A very common cause of convulsion is fevers. Other possibilities include head trauma, stroke, or lack of

oxygen to the brain. Sometimes convulsion can be caused by genetic defect or brain tumors.

Materials and Methods

Reagents
All the chemicals were purchased from Merck research chemicals pvt. Ltd. all are of synthesis grade.

Synthesis of 7, 8 or 9 substituted aniline Benzoic acid derivatives
Equimolar amount of substituted aniline was added to a chloro benzoic acid in 20 mL of DMF and 0.1% of potassium
hydroxide solution and the reaction mixture was heated under refluxed at about 80°C temperature, for 2 h. TLC indicated the

end of reaction. The mixture was cooled by addition of a water/ice mixture. The solid was filtered in excellent yield [I].

Synthesis of 7, 8 or 9 substituted 10 H-phenothiazine 1 carboxylic acid derivatives
Equimolar amount of 7, 8 or 9 substituted Anilino Benzoic acid was added to a solution of sulfur powder and iodine in 5 mL
of ethanol. Reaction mixture was heated under reflux with stirring for about 2 h and poured into ice/water mixture. The

precipitate was filtered and washed with cold water [11].

Synthesis of derivatives of ethyl 10H-phenothiazine-1-carboxylate: 0.01 mole of 10 H-phenothiazine-1-carboxylic acid
was reflux with conc. H,SO, using ethanol as solvent for 1 hour in 250 ml RBF. After which the resulting reaction mixture

was kept in ice cold water [I11].

Synthesis of derivatives of 10H-phenothiazine-1-carbohydrazide: 0.01 mole of compound A was reflux with 3 ml to 4 ml
of hydrazine hydrate for 1 hour. After which the resulting reaction mixture was allow to cool in ice bath. The resulting

precipitate was collected and dried (1V).

Synthesis of derivatives of N’-benzylidene-10H-phenothiazine-1- carbohydrazide

0.01 mole of compound B was reflux with 0.01 mole of substituted aromatic aldehyde for 1 hour. After which the resulting
reaction mixture was allow to cool in ice bath. The resulting precipitate was collected and dried and recrystallized from
ethanol (V).

Synthesis of derivative of 2-chloro-1-(1-(2,3-dihydro-1,3,4-oxidiazole carbonyl)-10H-phenothiazine-10yl)ehanone

0.01 mole of a compound VI (1,3,4-oxadiazol-3(2H)-yl) (10H-phenothiazin-1-yl) methanone was reflux with 0.01 mole of
substituted 2-chloroacetyl chloride for 1 hour. After which the resulting reaction mixture was allow to cool in ice bath
SCHEME 1. The resulting precipitate was collected and dried and recrystallized from ethanol (VI1) [7-9] (TABLE 1).
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SCHEME 1. Synthesis of derivative of 2-chloro-1-(1-(2,3-dihydro-1,3,4-oxidiazole carbonyl)-10H-phenothiazine-10yl)

ehanone.
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Anti-Convulsant Activity
Strychnine induced model
The experimental animals are treated with test compound and standard drug respectively. The occurrence of clonic seizure,

tonic seizures and death and recovery was recorded after 0.5 h, 1 h, 2h, and 4 h respectively.

Thiosemicarbazide induced model

The experimental animals are treated with test compound and standard drug respectively. the animals were injected with a
subcutaneous dose of 20 mg/kg Thiosemicarbazide. The occurrence of clonic seizure, tonic seizures and death and recovery
was recorded after 0.5 h, 1 h, 2h, and 4 h respectively.

4-Amino pyridine induced model neurotoxicity testing

The experimental animals are treated with test compounds and standard. Test drug were administered at a dose of 30 mg/kg
body weight intraperitonially, 30 min prior to subcutaneous injection of 4-aminopyridine at a dose of 13.3 mg/kg. Control
injection of 4-aminopyridine at a dose of 13.3 mg/kg. Controls treated with 4-aminopyridine only exhibit characteristic
behavioral signs, such as hyper reactivity, trembling, intermitted forelimb/hind limb clones followed by hind limb extension,
tonic seizures, opisthosomas and death. The standard drug phenytoin at a dose of 30 mg/kg body weight was taken for

comparison.

Neurotoxicity screening
Activity of the drugs interfering with motor coordination was checked by the rotarod test. The mice were trained to say on an

accelerating rotarod that rotate at 6 revolutions per minute. The rod diameter was 3.3 cm. neurotoxicity was indicated by the
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inability of the animal to maintain equilibrium on the rod at least 1 min in each of three trials. The dose, at which the animals
were unable to grasp the rotarod, was determined. The compounds were found to be non-neurotoxic at a dose of 30 mg/kg
body weight [10,11].

The synthesized compounds show anti-convulsant activity using strychnine induced convulsions, 4-Amino pyridine induced

convulsions. The controls protected only up to 15 min which was followed by death in all cases (TABLE 2).

TABLE 2. Analytical and Physicochemical data of the synthesized compounds (A;-A1»).

Comp. Mol. Formula Mol. Wt. M.P. Yield Elemental analyses
°C % Calculated
C H N
A Co4H16N30OsScl3 563 242-246 61 65.58 3.67 11.37
A, CagHoN305Scl; 627 230-235 56 63.57 4.00 10.59
A; Ca9H19N4OsScl3 640 263-265 62 62.42 3.61 7.53
A, CasH1N305S,CL 609 265-270 59 56.36 3.26 11.33
As C30H21N306SCL, 656 252-255 63 56.50 2.81 12.20
As C3H24N305SCL 3 667 265-270 49 55.13 3.30 6.89
A, C23H15N,0sSCL 3 564 220-225 58 59.09 3.08 9.50
Ag C2sH17N305SCL 4 611 245-250 60 60.16 3.43 10.02
Ay CaH,N40,SCL, 663 252-255 57 60.79 3.40 10.50
A CoaeH1gN30,SCL3 573 260-265 63 63.52 3.55 10.97
Au CysH15N305SPCL, 581 253-257 55 56.74 3.00 12.25
A Ca31H19N3SO,CL 650 235-242 51 62.92 4.19 12.62

Spectral Data (A;-Agy)

A IR (cm™) : 822.50 (-C-CL str)3023.10 (Ar-CH str.), 1611.15 (-C=0 str.),1532.11 (-C=N str.), 1236.60 (-C-N str.),
3223.50 (-N-H str.), 1321.21 (-C-O str.).; '"HNMR: CH 6.61 1.50 methine, CH 7.41 7.01 phenothiazine, CH 7.95 7.29
benzylidenimin, CH 7.38 7.26 1-benzene

A, IR (cm™) 823.50 (-C-CL str.) 3065.50 (Ar-CH str.),1611.11 (-C=0 str.),1532.20 (-C=N str.), 1235.40 (-C-N str.), 3225.40
(-N-H str.), 1325.42 (-C-O str.); 'HNMR: CH 6.62 1.50 methine, CH 7.06 7.62 benzylidenimin, CH 7.11 7.26 1-benzene,
CH3 3.83 0.86 methyl

As IR (cm™) : 822.50 (-C-Cl str.), 3023.15 (Ar-CH str.), 1678.11 (-C=0 str.), 1518.32 (-C=N str.), 1256.36 (-C-N str.),
3255.23 (-N-H str.), 1360.32 (-C-O str.); 'HNMR: CH 6.6 1.50 methine, CH 7.41 6.91 phenothiazine, 0.25 1 -C(=O)N from
1-benzene,CH 7.02 7.29 benzylidenimin

A, 2 IR (cm™): 823.50 (-C-CL str) 3110.25 (Ar-CH str.), 848.23(-C-Cl str.), 1625.12 (-C=0 str.), 1492.2 (-C=N str.), 1260.16
(-C-N str), 3280.23 (-N-H str.), 1340.33 (-C-O str.); 'HNMR: 1.50 thiol , CH 6.61 1.50 methine, CH 7.00 6.99
phenothiazine, CH, 2.56 1.37 methylene,CH 7.40 7.26 1-benzene
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As: IR (cm™) 822.50 (-C-CL str.) 1255.36 (-N-O str.),3110.23 (Ar-CH str.),1615.11 (-C=0 str.),1510.32 (-C=N str.), 1260.36
(-C-N str.),3250.23 (-N-H str.), 1360 (-N-O str.),1320.32 (-C-O str.); *‘HNMR: 5.00 Aromatic C-OH ,CH 6.61 1.50 methine,
CH 8.19 7.26 1-benzene, CH 7.52 7.29 benzylidenimin, CH 7.42 6.91 phenothiazine

As IR (cm™) : 822.50(C-CL str.) 3056.23 (Ar-CH str.),1615.11 (-C=0O str.),1520.32 (-C=N str.), 1254.36 (-C-N str.),
3260.23 (-N-H str.), 1329.32 (-C-O str.); 'HNMR: CH 5.25 1-ethyline, CH 7.06 7.29 benzylidenimin, CH 7.73 7.26 1-
benzene, CH 7.41 6.91 phenothiazine, OH 9.68 5.00 aromatic C-OH

A; :IR (cm™): 822.50(-C-CL str) 3658.21 (-OH str.), 3010.23 (Ar-CH str.), 1615.11 (-C=0 str.), 1520.32 (-C=N str.),
1255.36 (-C-N str.), 3250.23 (-N-H str.), 1320.32 (-C-O str.); *HNMR: CH 6.01 1.50 methine, CH 8.09 7.62 benzylidenimin,
CH 7.41 6.91 phenothiazine, CH 7.24 7.26 1-benzene

Ag.IR (cm™): 822.50(-C-CL str) 3050.23 (Ar-CH str.), 3608.23 (-OH str.), 1715.11 (-C=0 str.), 1510.32 (-C=N str.), 1258.36
(-C-N str.), 3275.23 (-N-H str.), 1320.32 (-C-O str.); '"HNMR: CHj; 3.83 methyl, 7.62 1-benzene, 1.50 methine, 7.00
phenothiazine,1.37 methylene

Ag IR (cm™): 822.50(-C-CL str) 3017.23 (Ar-CH str.), 1690.11 (-C=0 str.), 1540.32 (-C=N str.), 1260.36 (-C-N str.),
3259.23 (-N-H str.), 1335.32 (-C-O str.); 'HNMR: CH; 2.34 methyl, 1.37 methylene,2.00 amine 1.50 methine,11.00
carboxylic acid,6.70 phenothiazine, 7.76 benzylidenimin, 7.06 benzylidenimin

Ay IR (cm™): 822.50(-C-CL str) 3018.23 (Ar-CH str.),1685.11 (-C=0 str.),1510.32 (-C=N str.), 1250.36 (-C-N str.),3250.23
(-N-H str)), 1320.32 (-C-O str.); *HNMR: 9.43 aromatic C-OH, 6.68 1-benzene, CH 7.41 phenothiazine, 7.62
benzylidenimin,1.37 methylene,1.50 methine.

Agr. IR (cm™): 3120.28 (Ar-CH str.),830.24(-C-Cl str.),1635.12 (-C=0 str.),1590.2 (-C=N str.), 1270.16 (-C-N str),3270.25 (-
N-H str.), 1340.35 (-C-O str.); "HNMR: 6.94 1-benzene, 7.96 benzylidenimin, 9.43 aromatic C-OH,2.00 alcohol,1.37
methylene,0.86 methyl.

As. IR (cm™): 822.50(-C-CL str) 1613.05 (-C=0 str.),1533.20 (-C=N str.), 1336.40 (-C-N str.),3331.50 (-N-H str.),1432.20
(-C-O str.),920.45 (-C-OH str.); *'HNMR: 11.00 Carboxylic acid, 0.86 methyl, 7.68 phenothiazine, 7.36 1- benzene,7.29
benzylidinimin. TABLE 3.

TABLE 3. Anti-convulsant activity of compound (Ai.A1).

Compound Strychnine induced model Thiosemicarbazide induced 4-Amino pyridine | Neurotoxicity testing
code model induced model
05h 1h 2h 05h 1h 2h 15 min 05h 05h 4h
Control 30 mg Death Death 30 mg Death Death 30 mg Death 30 mg -
Al 30 mg 30 mg 30 mg 30 mg 30mg Death 30 mg Death 30 mg -
A2 30 mg 30 mg 30 mg 30 mg 30 mg Death 30 mg Death 30 mg -
A3 30 mg 30 mg 30 mg 30 mg 30 mg 30 mg 30 mg Death 30 mg -
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A4 30 mg 30 mg 30 mg 30 mg Death Death 30 mg Death 30 mg
A5 30 mg 30 mg 30 mg 30 mg 30 mg Death 30 mg Death 30 mg
A6 30 mg 30 mg Death 30 mg Death Death 30 mg Death 30 mg
A7 30 mg 30mg 30mg 30mg 30mg 30mg 30mg Death 30mg
A8 30 mg Death Death 30 mg 30 mg Death 30 mg Death 30 mg
A9 30 mg 30 mg 30 mg 30mg 30 mg 30 mg 30 mg Death 30 mg
Al10 30 mg Death Death 30 mg 30 mg Death 30 mg Death 30 mg
All 30 mg 30 mg Death 30 mg Death Death 30 mg Death 30 mg
Al2 30 mg Death Death 30mg 30mg Death 30mg Death 30mg

Diazepam 10 mg 10 mg 10 mg 10 mg 10 mg 10 mg

Phenytoin 30 mg Death 30mg

Result and Discussion

All the synthesized compounds were evaluated for their anticonvulsant activity using various chemical induced convulsion
models on albino mice (20 g to 25 g). The vehicle and Standard drug Diazepam was used. All the synthesized compounds
show significant anti-convulsant activity at a dose of 30 mg/kg body weight. The compounds As, As, A; and A were found
to be most active amongst all the screened compounds using strychnine induced model and against Thiosemicarbazide

induced model respectively and none of the compound showed anticonvulsant activity using 4-amino pyridine.

Conclusion

The synthesized compounds show significant anti-convulsant activity due to presence of electron withdrawing groups like
Chlorine as a substituent. The synthesized compounds can be proved as a potential candidate for the treatment of epilepsy
and other disorders in future. These compounds can be used for ligand based drug designing purpose by which exact

molecular mechanism responsible for showing anti-convulsant effect can be explored in future. The synthesized compounds

also found to be non-neurotoxic at 30 mg/kg up to half an hour.
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