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Abstract  

A novel Arylidene Hydrazides derivative was synthesised from o-chloro benzoic acid and aniline via Ulmann 

reaction. The series of chemical reaction was yielded novel Arylidien Hydrazide. The chemical structures of the 

synthesized molecules was confirmed by elemental and spectral (IR, 1H NMR, and MS) analysis. The 

anticonvulsant activity of the compound was investigated using maximal electroshock seizure and subcutaneous 

pentylenetetrazole (scPTZ) model, showed significant activity. The results of the present study validated that the 

pharmacophore model with four binding sites is essential for anticonvulsant activity. 
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Introduction 

Epilepsy is a continual neurological sickness characterised by means of the periodic unexpected loss or impairment 

of consciousness, often observed through convulsions. approximately 50 million humans globally have epilepsy, 

with nearly 90% of those human beings in developing countries [1]. This disease can happen to any age group or 

any gender. Epilepsy additionally affects about 4% of people over their lifetime. despite the improvement of 

numerous new anticonvulsants, over 30% of human beings with epilepsy do no longer have seizure control and 

others do so best on the expense of sizeable dose-related toxicity and strange adverse consequences [2-5]. For that 

reason, there may be a large need for the synthesis of more powerful and safer antiepileptic drugs. The 

conformational research into the clinically active anticonvulsant drugs which includes phenytoin, carbamazepine, 

lamotrigine, rufinamide, and phenobarbitone has resulted a popular version for anticonvulsant activity Considering 

this poor efficacy and side effects within the latest years have brought about the development of numerous more 

recent and promising drugs like stiripentol, zonisamide, tiagabine, levetiracetam, topira mate, etc. with better seizure 

controlling efficacy. But, those newer capsules additionally convey serious and damaging side effects such as 

hepatotoxicity, anorexia, gastrointestinal disturbances, and hirsutism [6–10]. consequently, research is envisaged for 

improvement of anticonvulsant agents with higher advantage or risk ratio. 

Material: 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 III HD 400 MHz 

spectrometer using TMS as an internal standard. DMSO was used as the solvents for dissolving the samples for 

NMR. All  
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Figure 1: Scheme for Synthesis of N'-substituted arylidene-2-(phenylamino) benzohydrazide derivative 

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 hin-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. 

Methods 

Step 1: Synthesis of N-phenyl anthranilic acid (C13H11NO2) 

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 (I) was recrystallized with alcohol. The 

completion of the reaction was monitored by T.L.C. with 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 (C14H13NO2) 

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 (II) with methanol. The completion of the reaction was monitored 

by T.L.C. Melting point: 50°C, yield: 8.5 g (85%). 
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Step 3: Synthesis of 2-phenyl amino benzoic acid hydrazide (C13H13N3O) 

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 g (92.8%). 

 

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

The reaction between 2-(phenylamino) benzohydrazide and an 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 was characterized by IR, 1H-NMR, mass, and melting point. 

Molecular formula: C22H19N3O, Yield (85%), bluish. M.P.–180°C. FTIR (KBr) νmaxcm-1: 3457.29 (N-H 

elongation), 3051.32 (Ar. C-H elongation), 1670.33 (C=O elongation), 1638.41 (Ar.C=C elongation), 1528.25 (C=N 

elongation), 1317.71 (C-N elongation), 1030.59 (Ar. C-C elongation). 1H-NMR (500 MHz, Chloroform-d): δ(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 (1H, s), 5.60 (1H, s), 4.56 (1H, s). ESI MS of C22H19N3O found is 341.41 

 

Pharmacological evaluation:  

The synthesized compound was evaluated for anticonvulsant activity following the standard procedures proposed by 

OECD guidelines 423 on Wistar albino rats. Wistar albino rats of either sex weighing 185-210 g were divided into 

different groups as per the requirements, each containing five animals. The rats were fasted for 18 hours, with water 

and libitum.  

The animals were administered with solution of synthesized compound in distilled water and Tween 20 mixture. The 

aqueous solutions of 2% Tween 20 were administered to rats orally. Group 01 was kept as untreated control. Group 

02-05 were administered orally with a dose of 25, 50, 100 and 200 mg/kg body weight respectively. After 

administration of different compounds, animals were observed for 24 hrs for the different parameters i.e. 

behavioural paramerts, hypersensitivity reactions, tremor, anxiety etc. After screening, Anticonvulsant activity will 

be screened against MES and PTZ induced convulsions on group of six albino rats either sex. The activity will be 

compared with standard Phenytoin.  

MES test Seizures were elicited with a 150-mA for 0.2sec in mice. The current was applied via corneal electrodes 

for 0.2 s. Protection against the spread of MES-induced seizures was defined as the abolition of the hind leg and 

tonic maximal extension component of the seizure. 30 min after the administration of the compounds, the activities 

were evaluated in MES test [11,12,13]. 

PTZ-induced seizure [14,15] 30 min after the administration of the synthesized compound at various doses, the 

animals were given a subcutaneous dose of pentylenetetrazole (85 mg/kg), a dose at which 100% of the animals 

showed convulsive reactions. The dose which prevented 50% of the treated animals from tonic convulsions (ED50) 

was then calculated. 

 

Resuls 

Acute Toxicity Studies 

After conduction of acute toxicity studies of synthesized compound, It was found that the animals treated by 25 

mg/kg do not produce any toxic effects in rats while on increasing the dose i.e. 50, 100 and 200 mg/kg, they 

showed a significant hypersensitivity reactions and some behavioral abnormalities. So for the entire study, It was 

decided to select 25 mg/kg dose for further in vivo evaluation. Analysis of results when compared with control 
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(3.83±0.6) indicates there is a significant reduction in flexion at dose 25 mg/kg(3.83±0.71, 2.83±0.22). Phenytoin 

which is used as standard has shown (3.51±0.76). The test compound has shown significant statistical protection 

(P<0.001). Similarly in case of Extension Clonus and Stupor, the synthesized compound produced a significant 

change or significant statistical protection (P<0.001). 

Table 1: The Effect of MES Induced convulsions of synthesized compound 

Compound Dose 

mg/kg 

b.w 

Route of 

Administration 

Time (Sec) in various phases of convulsions 

(Mean+ SEM) 

Recovery/ 

Death 

Flexion Extensor Clonus Stupor 

Control 

(Salaine) 

 Oral 3.83±0.6 11.16±1.60 3.50±0.88 110.66±6.92 Recovery 

Standard 

Phenytoin 

25 Oral 3.51±0.76 00±00 00±00 00±00 Recovery 

Compound 4 25 Oral 3.83±0.71** 00±00 00±00 22.83±5.67*** Recovery 

Data analysed using oneway ANOVA followed by dunnet’s test, values are Mean±SEM, N=6, ***p<0.05, 

compared with std group 

Pentylenetetrazol (PTZ) Induced Convulsions 

Analysis of results when compared to control (78.66±6.29) indicate there is increase in  

Table 2: The Effect of PTZ Induced convulsions of synthesized compound 

Drug Dose 

mg/kg 

b.w 

Route of 

Administration 

Onset of convulsions (Sec. ± SEM)  

Mortality % Onset (Time in 

Sec) 

No. of 

Animal 

Survived 

No. of 

Animal 

Convulsed 

Control PTZ 80 Intraperitoneal 78.66±6.29 0/6 6/6 100.0% 

Standard 

Diazepam+PTZ 

4+80 Intraperitoneal  00±00 6/6 0/6 0% 

Compound 4 25 Oral 215.68±3.29*** 6/6 2/6 0% 

Data analysed using oneway ANOVA followed by dunnet’s test, values are Mean±SEM, N=6, ***p<0.05, compared 

with std group 

latency of seizures at dose 25 mg/kg (215.68±3.29, 209.36±3.12).But the onset of Clonic convulsions is abolished 

by standard drug diazepam. 

 

Discussion 

Epilepsy is characterized by recurrent episodes of seizures. A seizure is due to abnormal discharge o f  some 

neurons in the brain. Antiepileptic drugs may have a stabilizing influence on neuronal membrane; prevent 

detonation of normal brain cells by the focal discharge, these drugs act only on those neurons which are firing 

repeatedly. Some drugs reduce low threshold Ca++ current and abolish absence seizures whereas some drugs 

increase GABA activity in the synapse causing neuronal inhibit ion hence antiseizure effect [16, 17]. The ability of 

compound to prevent MES is believed to correlate with its ability to prevent spread of seizure discharge through 

neural tissue. Whereas the ability of compound to prevent threshold seizures (PTZ), has been correlated with the 

ability to raise the threshold for excitation of neural tissue. Inhibition of the MES test predicts activity against 

generalized tonic-clonic and cortical focal seizures, lack of activity against MES induced seizures suggests that the 

drugs are effective in suppressing seizures [18]. 

It has often been stated that antiepileptic drugs that block MES-induced tonic extension act by blocking voltage 

dependent Na+ channels. In the present study compound showed significant results in MES model. PTZ seizure 

threshold is well acknowledged animal model used for screening anticonvulsant effects of various chemical 

entities, represent the petitmal type of seizures and this has been primarily utilized as animal model to evaluate the 
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anti epileptic drugs and is known to block the post synaptic GABA receptor mediated Cl- conductance and thus 

produce seizures. GABA is an important endogenous inhibitory neurotransmitter widely distributed throughout the 

CNS. As far as the GABA is concerned, the following facts support its involvement. After the acute toxicity study, 

and screened for the anti-convulsant activity by using MES and PTZ-induced convulsion in albino rats, It lead to 

the conclusion that the synthesized compound was showed significant anticonvulsant activity when compared to 

standard phenytoin and diazepam, results shown in table respectively [19,20] . 

 

Conclusion  

In this paper, it is described the multicomponent, synthesis of a novel Arylidene hydrazides derivative in short 

reaction times and from easily affordable starting material and anti-convulsant activity. The result of anti-convulsant 

study indicated mild to moderate Anti-convulsant activity. 
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