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ABSTRACT: A series of hydrazide-hydrazones (3a-o) have been synthesized 

by the reaction of acid hydrazide (2) which is obtained from 4-carbomethoxy-2-

aminophenol with aromatic acid through multi-steps. The bioactivities of the 

final compounds were tested with MES and scPTZ methods. The CNS toxicity 

was studied by the rotarod experiment. Based on the results, compounds 3d and 

3o were found to be most active at 30 mgkg
-1

 in the MES test with prolonged 

duration of action; they exhibited activity comparable to standard drugs 

phenytoin and carbamazepine. Compounds 3f, 3j and 3m exposed toxicity (300 

mgkg
-1

) at 0.5 h of the time period and compounds 3i, 3n and 3o exhibited late 

toxicity after 4.0 h as compared to carbamazepine. The rest of the compounds 

did not face toxicity at a maximum dose level (300 mgkg
-1

). This study shows 

that increased lipophilicity is directly related to the anticonvulsant activity. 

Further studies need to be carried out on other seizure tests and models of 

epilepsy to ascertain the precise mechanism of action of these molecules. 

INTRODUCTION: Epilepsy is a cerebrum issue 

described by frequency of more than one epileptic 

seizure with persistent tendency to produce further 

epileptic assaults connected with neurobiological, 

mental, sociological, economic, and cultural 

influences 
1, 2

.  
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It has now become the severe syndrome, which 

accounts for about 1-2% of the world's problem of 

ailments 
3
, affecting nearly 40-50 million of 

manhood with the common of cases existence in 

developing nations 
4, 5

.  

Each year nearly 0.25 million new cases are added 

to this digit 
5, 6

. It was reported that the occurrence 

of epilepsy is greater in rural (1.9%) as related to 

the urban people (0.6%) 
7, 8

. In spite of the fact that 

the ideal use of existing antiepileptic drugs, 30% of 

patients with epilepsy proceed 
9
 and others 

experience the seizure control just to the detriment 

of deplorable prescription-related reactions, for 

Keywords: 

Substituted hydrazide-hydrazone, 

Anticonvulsants, Rotarod, 

Lipophilicity 

Correspondence to Author: 

Mohammad Sarafroz 

Assistant Professor, 

Department of Pharmaceutical 
Chemistry, College of Clinical 

Pharmacy, Imam Abdulrahman Bin 
Faisal University, P.O. Box 1982,  

City Dammam, Saudi Arabia.  

E-mail:   drsarafroz@gmail.com 



Sarafroz et al., IJPSR, 2020; Vol. 11(1): 137-145.                                         E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                                138 

example, CNS hindrances, a plastic iron deficiency, 

hepatic distress 
10

. Up till now, 30-40% of patients 

are impervious to the current drugs 
5
. Right now, 

accessible AEDs stifle seizures, yet don't resolve 

the pathophysiological procedure fundamental a 

patient's epilepsy, nor do they keep the 

advancement of seizures in patients without 

epilepsy however at high hazard, for example, the 

individuals who endure genuine brain damage 
11

. 

The restrictions with accessible medications tinted 

the prerequisite for advancing more up to date 

wide-extending and increasingly drug protection 

outline 
12, 13

. However, the advancement of the few 

new antiepileptics tranquilizes, the treatment of 

epilepsy as yet difficult 
14

. Benzoxazole and their 

derivatives have been reported to elicit such 

activities 
15-18

. In addition, hydrazide-hydrazones 

derivatives also exhibit potent antimicrobial 
19, 20

, 

anti-tubercular 
21, 22

, anti-fungal 
23, 24

, anti-

inflammatory 
25, 26

, anticancer 
27

, antidepressant 
28 

and anticonvulsant 
29-32 

activities. For anti-

convulsant action, the predictable pharmacophore 

model was proposed during the study of semi-

carbazones 
33, 34 

according to which four necessary 

binding sites Fig. 1. These sites are 

 An aryl binding location (A) with halogen 

substituent preferably at para position. 

 Hydrogen bonding domain (HBD). 

 An electron donor group (D) and  

 Additional hydrophobic/hydrophilic position 

(C) controlling the pharmacokinetic 

properties of the antiepileptic drugs. 

 
FIG. 1: PROPOSED PHARMACOPHORE MODEL 

FOR ANTICONVULSANT ACTION 

   
                           PHENYTOIN                                   PHENOBARBITAL                                  RUFINAMIDE 

   
                             RILUZOLE                                          DIAZEPAM                                     CARBAMAZEPIN 

  
                                                           ZOSINAMIDE                                            (3a-o) 

FIG. 2: STRUCTURE OF PROPOSED UNIVERSAL PHARMACOPHORE MODEL OF THE PREPARED 

MOLECULES AND REPORTED MEDICINES 
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The above moieties are found in the chemical 

structures of conventional antiepileptic drugs. The 

synthesized molecules possessed all the required 

pharmacophores Fig. 2 such as benzoxazole ring a 

hydrophobic aryl ring (A), ‒NHC=O hydrogen 

bonding domain (HBD), =N‒ an electron donor 

atom (D) and phenyl as distal aryl ring (C). 

Encouraged by these results and in furtherance of 

our endeavors in making different bioactive 

candidates, we have joined a 2-substituted 

benzoxazole nucleus by substituted aryl substituent 

of the hydrazone subunit on the anticonvulsant 

activity. 

MATERIALS AND METHODS: 

Chemistry: Perkin-Elmer model 240 analyzer was 

used for elemental analysis. The FT-IR spectra of 

the compounds were obtained in KBr by the FT-IR 

spectrophotometer (BIO-RADFTS). Bruker 

300MHz and 400 Ultra Shield
TM

 instrument using 

DMSO/d6 with TMS as internal standard was used 

to record 
1
H- NMR spectrum. Mass spectra of the 

compounds were noted on UPLC-MS/MS 

(WATERS, Mass Lynx version 4.1) spectrometer. 

The melting points recorded on digital melting 

point apparatus which are unchecked. Thin-layer 

chromatography plates (Merk) was used to 

determine the completion of the reaction in 

different solvent systems. Visualization was made 

with ultraviolet light. All chemicals and solvents 

(Spectrochem and CDH) were purified before using 

them. The spectral records of the new molecules 

are presented in experimental protocols.  

Synthesis: 

Synthesis of methyl 2-(3-chlorophenyl)-1,3-

benzoxazole-5-carboxylate (1) and their 

hydrazide (2): These compounds were synthesized 

from 4-carbomethoxy-2-aminophenol according to 

the method from the literature 
35, 36

. 

General Procedure for Synthesis of benzoxazole 

hydrazide-hydrazones (3a-o): An equimolar 

quantity of the substituted aromatic aldehydes and 

compound 2 (0.01 mol) was refluxed for 8-10 h in 

alcoholic condition with a catalytic amount of 

glacial acetic acid. The reaction mixture 

concentrated to half of the volume transferred in 

freeze water and the precipitate found was cleaned 

and desiccated the precipitate in a desiccator, was 

recrystallized from alcoholic medium to get solid 

(3a). The other compounds (3b-o) were also getting 

by the same technique 
37, 38

. 

The preparation of the compounds is displayed 

Scheme 1. 

 
SCHEME 1: CHEMICALS AND CONDITION: (I) 

BENZOIC ACIDS, ABS. ETHANOL, REFLUX; (II) 

HYDRAZINE HYDRATE, ABS. ETHANOL, REFLUX; 

(III) SUBSTITUTED AROMATIC ALDEHYDES, GAA, 

REFLUX 

2- phenyl- N'- [(E)- phenylmethylidene]- 1, 3-

benzoxazole-5-carbohydrazide (3a): Yield 55%; 

m.p. 130-132 °C; IR (KBr, cm
-1

): 3321 (NH), 3021 

(CH str), 1691 (C=O), 1600 (C=N). 
1
H-NMR 

(DMSO-d6) δ (ppm): 10.55 (s, 1H, NH), 8.35 (s, 

1H, CH=), 7.40-8.12 (m, 13H-Ar). Mass m/z: 342 

(M+1). Anal Calcd for C21H15N3O2: C, 74.03; H, 

4.11; N, 12.23; Found: C, 73.89; H, 4.43; N, 12.31. 

N'- [(E)-(2-chlorophenyl)methylidene]-2-phenyl-

1, 3-benzoxazole-5-carbohydrazide (3b): Yield 

67%; m.p. 145-147 °C; IR (KBr, cm
-1

): 3201 (NH), 

3058 (CH str), 1669(C=O), 1592 (C=N), 721 (C-

Cl). 
1
H-NMR (DMSO-d6) δ (ppm): 10.51 (s, 1H, 

NH), 8.45 (s, 1H, CH=), 7.41-8.21 (m, 12H-Ar). 

Mass m/z: 376 (M+1). Anal calcd for 

C21H14ClN3O2: C, 67.50; H, 3.65; N, 11.21; Found: 

C, 67.12; H, 3.75; N, 11.18. 

N'- [(E)-(3-chlorophenyl) methylidene]-2-

phenyl-1,3-benzoxazole-5-carbohydrazide (3c): 

Yield 65%; m.p. 145-147 °C; IR (KBr, cm
-1

): 3223 

(NH), 3033 (CH str), 1676 (C=O), 1599 (C=N), 

726 (C-Cl). 
1
H-NMR (DMSO-d6) δ (ppm): 10.64 (s, 

1H, NH), 8.34 (s, 1H, CH=), 7.56-8.07 (m, 12H-

Ar). Anal calcd for C21H14ClN3O2: C, 67.50; H, 

3.65; N, 11.21; Found: C, 67.12; H, 3.75; N, 11.18. 

N'- [(E)-(4-chlorophenyl)methylidene]-2-phenyl-

1, 3- benzoxazole-5-carbohydrazide (3d): Yield 

71%; m.p. 140-142 °C; IR (KBr, cm
-1

): 3198 (NH), 



Sarafroz et al., IJPSR, 2020; Vol. 11(1): 137-145.                                         E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                                140 

3001 (CH str), 1668 (C=O), 1611 (C=N), 718 (C-

Cl). 
1
H-NMR (DMSO-d6) δ (ppm): 10.61 (s, 1H, 

NH), 8.39 (s, 1H, CH=), 7.44-8.19 (m, 12H-Ar). 

Anal calcd for C21H14ClN3O2: C, 67.50; H, 3.65; N, 

11.21; Found: C, 67.12; H, 3.75; N, 11.18. 

N'-[(E)-(2-bromophenyl) methylidene]-2-phenyl-

1, 3-benzoxazole- 5- carbohydrazide (3e): Yield 

45%; m.p. 150-152 °C; IR (KBr, cm
-1

): 3278 (NH), 

3076 (CH str), 1671 (C=O), 1607 (C=N), 591 (C-

Br). 
1
H-NMR (DMSO-d6) δ (ppm): 10.44 (s, 1H, 

NH), 8.30 (s, 1H, CH=), 7.66-8.01 (m, 12H-Ar). 

Mass m/z: 420 (M+1). Anal calcd for 

C21H14BrN3O2: C, 60.11; H, 3.41; N, 10.09; Found: 

C, 60.02; H, 3.36; N, 10.00. 

N'-[(E)-(4-bromophenyl) methylidene]-2-phenyl-

1, 3-benzoxazole- 5- carbohydrazide (3f): Yield 

51%; m.p. 150-152 °C; IR (KBr, cm
-1

): 3300 (NH), 

3034 (CH str), 1677 (C=O), 1601 (C=N), 598 (C-

Br).
1
H-NMR (DMSO-d6) δ (ppm): 10.46 (s, 1H, 

NH), 8.39 (s, 1H, CH=), 7.49-8.18 (m, 12H-Ar). 

Anal calcd for C21H14BrN3O2: C, 60.11; H, 3.41; N, 

10.09; Found: C, 60.02; H, 3.36; N, 10.00. 

N'- [(E)- (2- hydroxyphenyl) methylidene]- 2-

phenyl- 1, 3-benzoxazole-5-carbohydrazide (3g): 

Yield 76%; m.p. 140-142 °C; IR (KBr, cm
-1

): 3321 

(NH), 3316 (OH str), 3057 (CH str), 1711 (C=O), 

1613 (C=N). 
1
H-NMR (DMSO-d6) δ (ppm): 10.41 

(s, 1H, NH), 9.44 (s, 1H, OH), 8.77 (s, 1H, CH=), 

7.41-8.29 (m, 12H-Ar). Mass m/z: 358 (M+1). 

Anal calcd for C21H15N3O3: C, 70.44; H, 4.00; N, 

11.79; Found: C, 70.58; H, 4.23; N, 11.76. 

N'- [(E)- (4- hydroxyphenyl) methylidene]- 2-

phenyl-1, 3-benzoxazole-5-carbohydrazide (3h): 

Yield 70%; m.p. 145-147 °C; IR (KBr, cm
-1

): 3307 

(NH), 3298 (OH str), 3037 (CH str), 1691 (C=O), 

1611 (C=N). 
1
H-NMR (DMSO-d6) δ (ppm): 10.40 

(s, 1H, NH), 9.41 (s, 1H, OH), 8.68 (s, 1H, CH=), 

7.46-8.51 (m, 12H-Ar). Mass m/z: 358 (M+1). 

Anal calcd for C21H15N3O3: C, 70.44; H, 4.00; N, 

11.79; Found: C, 70.58; H, 4.23; N, 11.76. 

N'- [(E)-(3-nitrophenyl)methylidene]-2-phenyl-1, 

3-benzoxazole-5-carbohydrazide (3i): Yield 65%; 

m.p. 170-172 °C; IR (KBr, cm
-1

): 3211 (NH), 3051 

(CH str), 1696 (C=O), 1609 (C=N), 1518 (NO2). 
1
H-NMR (DMSO-d6) δ (ppm): 10.52 (s, 1H, NH), 

8.48 (s, 1H, CH=), 7.40-8.30 (m, 12H-Ar). Anal 

calcd for C21H14N4O4: C, 65.10; H, 3.46; N, 14.34; 

Found: C, 65.28; H, 3.65; N, 14.50. 

N'- [(E)-(4-nitrophenyl)methylidene]-2-phenyl-1, 

3- benzoxazole- 5- carbohydrazide (3j): Yield 

60%; m.p. 175-177 °C; IR (KBr, cm
-1

): 3201 (NH), 

3066 (CH str), 1701 (C=O), 1590 (C=N), 1511 

(NO2). 
1
H-NMR (DMSO-d6) δ (ppm): 10.52 (s, 1H, 

NH), 8.48 (s, 1H, CH=), 7.40-8.30 (m, 12H-Ar). 

Anal calcd for C21H14N4O4: C, 65.10; H, 3.46; N, 

14.34; Found: C, 65.28; H, 3.65; N, 14.50. 

N'- [(E)- (2, 6- dichlorophenyl)methylidene]-2-

phenyl-1, 3-benzoxazole-5-carbohydrazide (3k): 

Yield 75%; m.p. 160-162 °C; IR (KBr, cm
-1

): 

3222(NH), 3081 (CH str), 1698 (C=O),1600 

(C=N), 713 (C-Cl). 
1
H-NMR (DMSO-d6) δ (ppm): 

10.34 (s, 1H, NH), 8.41 (s, 1H, CH=), 7.47-8.26 

(m, 11H-Ar). Anal Calcd for C21H13Cl2N3O2: C, 

61.23; H, 3.41; N, 10.31; Found: C, 61.48; H, 3.19; 

N, 10.24. 

N'- [(E)-(2-chloro-5-nitrophenyl)methylidene]-2-

phenyl-1, 3-benzoxazole-5-carbohydrazide (3l): 

Yield 40%; m.p. 185-187 °C; IR (KBr, cm
-1

): 3262 

(NH), 3077 (CH str), 1694 (C=O), 1601 (C=N), 

701 (C-Cl). 
1
H-NMR (DMSO-d6) δ (ppm): 10.47 (s, 

1H, NH), 8.52 (s, 1H, CH=), 7.41-8.33 (m, 11H-

Ar). Mass m/z: 421 (M+1). Anal calcd for 

C21H13ClN4O4: C, 60.11; H, 3.23; N, 13.00; Found: 

C, 59.94; H, 3.11; N, 13.31. 

N'- [(E)- (2-fluorophenyl)methylidene]-2-phenyl-

1, 3-benzoxazole-5-carbohydrazide (3m): Yield 

55%; m.p. 140-142 °C; IR (KBr, cm
-1

): 3245 (NH), 

3043 (CH str), 1677 (C=O),1621 (C=N), 1215 (C-

F). 
1
H-NMR (DMSO-d6) δ (ppm): 10.40 (s, 1H, 

NH), 8.71 (s, 1H, CH=), 7.55-8.54 (m, 12H-Ar). 

Mass m/z: 360 (M+1). Anal calcd for 

C21H14FN3O2: C, 70.12; H, 3.78; N, 12.01; Found: 

C, 70.19; H, 3.93; N, 11.69. 

N'- [(E)- (2-bromo-5-fluorophenyl)methylidene]-

2-phenyl-1,3-benzoxazole-5-carbohydrazide(3n): 

Yield 50%; m.p. 145-147 °C; IR (KBr, cm
-1

): 3229 

(NH), 3065 (CH str), 1699 (C=O), 1611 (C=N), 

1218 (C-F), 598 (C-Br). 
1
H-NMR (DMSO-d6) δ 

(ppm): 10.44 (s, 1H, NH), 8.56 (s, 1H, CH=), 7.51-

8.39 (m, 11H-Ar). Anal calcd for C21H13BrFN3O2: 

C, 57.32; H, 3.12; N, 9.43; Found: C, 57.55; H, 

2.99; N, 9.59. 
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N'- [(E)- (4-bromo-2-fluorophenyl)methylidene]-

2-phenyl-1,3-benzoxazole-5-carbohydrazide(3o): 

Yield 55%; m.p. 140-142 °C; IR (KBr, cm
-1

): 3309 

(NH), 3067 (CH str), 1709 (C=O), 1610(C=N), 

1215 (C-F), 590 (C-Br). 
1
H-NMR (DMSO-d6) δ 

(ppm): 10.44 (s, 1H, NH), 8.56 (s, 1H, CH=), 7.51-

8.39 (m, 11H-Ar). Anal calcd for C21H13BrFN3O2: 

C, 57.32; H, 3.12; N, 9.43; Found: C, 57.55; H, 

2.99; N, 9.59. 

Biological Activity: 

Anticonvulsant Screening: All the compounds 

were tested for their antiepileptic actions via scPTZ 

and MES methods. MES, scPTZ, and rotarod 

assessments can be used in extraordinary screening, 

as displayed through the National Institute of 

Health Anticonvulsant Screening Program 
39, 40

. All 

compounds were suspended in polyethylene glycol 

and experiments were done on mice (20-25 g), 

obtained from the Institutional Animal Ethics 

committee, R.V. Northland Institute, Dadri, Greater 

Noida, Uttar Pradesh, India, under the proposal 

number RVNI/IAEC/2017/05. The anticonvulsant 

potential and neurotoxicity results are reported in 

Table 2. 

Maximal Electroshock (MES) Test: A 60 Hz 

alternating current of 50 mA intensity for 0.2 s 

through corneal clips evoked maximal seizures in 

mice, effects were measured at 0.5 and 4 h after-

ward drug administration (30, 100 and 300 mg/kg). 

As a result, a reflection of tonic and clonic spasms 

looking throughout the seizure was noted 
39, 40

. 

Subcutaneous Pentylenetetrazole Seizure 

(scPTZ) Test: scPTZ were injected i.p.at 75 mg/kg 

which produce seizures in mice. The animals were 

noticed for 30 min later the dose of test analogs. 

Safety against the spread of seizures at least 5 s 

duration was defined as the protection against 

clonic spasm 
41

. 

Minimal Motor Impairment Test: In mice, the 

minimal motor or neurological interference was 

tested by rotorod method 
42

. Failure of treated mice 

to keep the balance for at least 1 min in two 

consecutive trials on a slowly rotating plastic rod 

(10 rpm) having a diameter of 2.3 cm was used as 

the endpoint indicating motor impairment. 

Lipophilicity Determination: The biological 

effects of new chemical entities acting on CNS, 

depends on the lipophilic character was measured 

by established procedure 
43

. Conversely, it was 

found that compounds having maximum potency if 

they have an ideal lipophilic character i.e. lop ≈ 2. 

In the present work, we linked the calculated log P 

value that was determined via chloroform 

phosphate buffer technique 
44

 with bioactivities of 

the novel hydrazide-hydrazones. 

RESULTS AND DISCUSSION: Preparation of 

novel hydrazide-hydrazones (3a-o) was carried 

shown in Scheme 1. Compounds 1 and 2 are 

proficiently synthesized in good yields. Hydrazide 

of benzoxazole (2) was prepared via the reaction of 

methyl 3-amino-4-hydroxybenzoate with benzoic 

acid followed by treatment with hydrazine hydrate. 

The obtained hydrazide was refluxed for 8-10 h 

with suitable aromatic aldehydes to form novel 

hydrazones (3a–o). Thin-layer chromatography was 

used to decide the completion of the reaction. All 

prepared compounds are novel and their 

anticonvulsant activities have not been stated in the 

literature. The physical parameters of new 

candidates are presented in Table 1. Structural 

interpretation of all the synthesized entities has 

been established on the source of spectral methods. 

In general, 
1
H- NMR spectra of most analogs 

showed distinctive singlet signs for =CH and NH 

moieties have been observed on δ 8.34–8.77 ppm 

and δ 10.34–10.64 ppm, respectively. IR spectra of 

most compounds showed absorption band at around 

3321-3198, 3071-3029 and 1691-1659 cm
-1 

confirming the existence of NH, CH, C=N and 

C=O correspondingly. Both findings successfully 

confirmed the synthesis of hydrazide-hydrazones of 

methyl 3-amino-4-hydroxybenzoate. 

All synthesized compounds were tested for their 

antiepileptic actions via scPTZ and MES methods, 

and rotarod tests can be used to detect neurological 

deficit 
65, 66

. All compounds were suspended in 

polyethylene glycol and experiments were done on 

albino mice (20–25 g). In Table 2 the 

anticonvulsant potential and neurotoxicity effects 

are reported. Phenytoin and carbamazepine drugs 

were used as reference drugs for comparison. In the 

anticonvulsant screening, every compound 

indicated empowering action except 3a, 3g and 3h. 

In the MES test, compounds 3d and 3o were 

observed to be very dynamic at 0.5 h time interval 

at 30 mgkg
-1 

dose level, were exposed to have a fast 
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beginning and extended period of effects, 

characteristic of their capacity to avoid seizure 

attack. Compounds that showed protection at a 

moderate level against the MES model at 100 

mgkg
-1

 include 3f, 3i, 3j, 3l and 3n. The 

compounds 3d, 3f, 3i, 3j, 3n and 3o indicated 

effects 0.5 and 4.0 h time intervals.  

TABLE 1: PHYSICAL PARAMETERS OF SUBSTITUTED HYDRAZONES (3a-o) 

Code no. R Mol. formula
a
  M.P

b
 (

°
C) Log P

c
 Rf

d
 Value 

3a H C21H15N3O2 341 130-132 0.77 0.88 

3b 2-Cl C21H14ClN3O2 375 145-147 1.12 0.76 

3c 3-Cl C21H14ClN3O2 375 145-147 1.27 0.87 

3d 4-Cl C21H14ClN3O2 375 140-142 2.17 0.82 

3e 2-Br C21H14BrN3O2 420 150-152 1.59 0.67 
3f 4-Br C21H14BrN3O2 420 150-152 2.03 0.67 

3g 2-OH C21H15N3O3 357 140-142 1.01 0.71 

3h 4-OH C21H15N3O3 357 145-147 0.95 0.87 

3i 3-NO2 C21H14N4O4 386 170-172 2.02 0.90 

3j 4-NO2 C21H14N4O4 386 175-177 2.07 0.87 

3k 2,6-dichloro C21H13Cl2N3O2 410 160-162 1.71 0.70 

3l 2Cl-5NO2 C21H13ClN4O 420 185-187 1.95 0.76 

3m 2-F C21H14FN3O2 359 140-142 1.82 0.71 

3n 2Br-5F C21H13BrFN3O2 438 145-147 1.91 0.65 

3o 4Br-2F C21H13BrFN3O2 438 140-142 2.20 0.69 
aSolvent of crystallization — ethanol. bMelting point of the compounds at their decay. cLog P was deliberate by absorbance 

records, chloroform/phosphate buffer at 28 °C. dSolvent system — benzene:acetone (8:2, v/v), benzene:ethanol (2:0.5, v/v), 

toluene:ethylacetate: formic acid (5:4:1, v/v/v). 

TABLE 2: IN-VIVO ANTICONVULSANT AND MOTOR IMPAIRMENT SCREENING OF SUBSTITUTED 

HYDRAZONES (3a-o) 

Code no. i.p. administration in mice
a
 Neurotoxicity screen

a
 

MES screen  scPTZ screen    

 0.5h 4h 0.5h 4h 0.5h 4h 

3a ‒ ‒ ‒ ‒ × × 

3b 300 ‒ ‒ ‒ × × 

3c 300 ‒ ‒ ‒ × × 

3d 30 300 300 ‒ ‒ ‒ 
3e 300 ‒ ‒ ‒ × × 

3f 100 300 300 ‒ 300 ‒ 

3g ‒ ‒ ‒ ‒ × × 

3h ‒ ‒ ‒ ‒ × × 

3i 100 300 300 ‒ ‒ 300 

3j 100 300 300 ‒ 300 ‒ 

3k 300 ‒ ‒ ‒ ‒ ‒ 

3l 100 ‒ ‒ ‒ × × 

3m ‒ ‒ 300 300 300 ‒ 

3n 100 300 ‒ 300 ‒ 300 

3o 30 300 300 300 ‒ 300 

Phenytoinb 30 30 ‒ ‒ 100 100 
Carbamazepineb 30 100 100 300 300 300 

aTest compounds were injected to mice (30, 100 and 300 mgkg-1). The data in the table show the lowest dose whereby effects 

were established in half or more of the mice. The mice were observed 0.5 and 4 h after the administration of test compounds. 

The dash (‒) designates absence of effect at higher dosage (300 mgkg-1) and cross (×) signifies not tested. Propylene glycol (0.1 

ml, i.p.) was used as a control solvent. bStatistics from reference 40, 45. 

In this way, the larger part of the candidates 

demonstrated empowering antiepileptic effects at 

half an hour showed that they have a fast beginning 

and smaller period of action. In chemo shock 

examination, some compounds like 3d, 3f, 3i, 3j, 

3m, and 3o exhibited anticonvulsant effects at the 

maximum dose (300 mgkg
-1

) at 0.5 h time interval 

showing that rapid start and small action. Two 

compounds 3m and 3n indicated the safety of 

seizure spread in both time intervals at 300 mgkg
-1

. 

In rotarod motor impairment test, compound 3f, 3j 

and 3m exposed toxicity (300 mgkg
-1

) at 0.5 h of 
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the time period and compound 3i, 3n and 3o 

exhibited late toxicity after 4.0 hrs as compared to 

carbamazepine. However, the rest of the 

compounds did not face any toxicity at a higher 

dose level (300 mgkg
-1

). Conversely, all the tested 

compounds were minimal lethal as compared to 

phenytoin (100 mgkg
-1

). Compounds 3d and 3o 

were observed to be increasingly lipophilic having 

powerful anticonvulsant action. Molecules like 3a, 

3b, 3c, 3g and 3h were exceptionally less lipophilic 

and were littler or insignificant effects. The 

remaining compounds were also lipophilic, having 

some potency.  

Reviewing the effects of all derivatives, the 

resulting structural activity relationship was noted. 

It was observed that the hydrazone analogs 

containing a halogen group/s displayed the highest 

actions as compare to hydroxyl and nitro groups. 

The place of the substituents on the aromatic 

nucleus is significantly liable for the anticonvulsant 

action, the order is parametaortho.  

CONCLUSION: This study reports that the 

syntheses of various benzoxazole having 

hydrazide-hudrazones and were interpreted based 

on instrumentation methods. All compounds 

screened for anticonvulsant action by standard 

procedure MES and scPTZ and exhibited good to 

moderate effects.  

In the preliminary screening compounds 3d, 3f, 3i, 

3j, 3n, and 3o were observed to be very dynamic at 

both time intervals, were exposed to have a fast 

beginning and extended period of effects, 

characteristic of their capacity to avoid seizure 

attack. Compounds 3d and 3o showed protection at 

a maximum level against the MES model at 30 

mgkg
-1

, were also found to display powerful 

actions against scPTZ model as compared to 

reference drug carbamazepine and phenytoin.  

From the results it has been noticed that the effect 

is due to the existence of promising basic moiety 

viz. aryl ring with hydrophobic moiety, hydrogen 

bonding domain -NHC=O group, electron donor 

=N‒ atom, electron-withdrawing group and another 

aryl group as a hydrophobic site. Even an increase 

in the lipophilicity of the prepared compounds 

achieves the same level of effects. Hence, 

compounds 3d and 3o reasonable very active, 

revealing defense in all screened against seizures 

models with a minimum role to the motor 

impairment and appeared as lead compounds in this 

series. One can assume that the para substituent 

ring might increase the interaction with the 

receptor. Additionally, the 3f, 3i, 3j and 3n turn out 

as a potential contender for further study.  

In conclusion, it might be speedily reason that the 

substitution plan in the aryl ring impacts the action 

along with the toxicity of the distinctive substituted 

hydrazones. 

ACKNOWLEDGEMENT: Authors are greatly 

thanks to Jamia Hamdard University and IIT Delhi 

for the spectral study of the compounds. We extend 

our heartfelt thanks to the National Institute of 

Health Anticonvulsant Screening Program for 

carrying out the anticonvulsant assessment. 

CONFLICTS OF INTEREST: The authors have 

no conflict of interest to declare. 

REFERENCES: 

1. Nigar S, Pottoo FH, Tabassum N, Verma SK and Javed 
MN: Molecular Insights into the Role of Inflammation and 
Oxidative Stress in Epilepsy. Journal of Advances in 
Medical and Pharmaceutical Sciences 2016; 10(1): 1-9. 

2. Pottoo FH, Tabassum N, Javed MN, Nigar S, Rasheed R, 
Khan A, Barkat MA, Alam MS, Maqbool A, Ansari MA, 

Barreto GE and Ashraf GM: The synergistic effect of 
raloxifene, fluoxetine, and bromocriptine protects against 
pilocarpine-induced status epilepticus and temporal lobe 
epilepsy. Molecular Neurobiology 2019; 56(2): 1233-47. 

3. Blum DE: New drugs for persons with epilepsy. Advance 
Neurology 2008; 76: 57-87. 

4. Siddiqui N, Rana A, Khan SA, Bhatt MA and Haque SE: 
Synthesis of benzothiazole semicarbazones as novel 

anticonvulsants-the role of hydrophobic domain. 
Bioorganic & Medicinal Chemistry Letters 2007; 17: 
4178-82. 

5. Bell GS and Sander JW: The epidemiology of epilepsy the 
size of the problem. Seizure 2002; 11(SA): 306-14. 

6. Husain A, Siddiqui N, Sarafroz M, Khatoon Y, Rasid M 
and Ahmad N: Synthesis, anticonvulsant and neurotoxicity 
screening of some novel 1,2,4-trisubstituted-1H-imidazole 

derivatives. Acta Poloniae Pharmaceutica Drug Research 
2011; 68: 657-63. 

7. Wlaz P and Loscher W: Weak anticonvulsant effects of 
two novel glycine β-receptor antagonists in the amygdala-
kindling model in rats. European Journal of Pharmacology 
1998; 342: 39-46. 

8. Scheurer ML and Pedley TA: The evaluation and 
treatment of seizures. The New England Journal of 
Medicine 1990; 323: 1468-74. 

9. Pottoo FH, Tabassum N and Darzi MM: Bromocriptine 
mesylate protects against status epilepticus and temporal 
lobe epilepsy: Neurobehavioral, Histopathological and 
Neurochemical Evidences. International Neuropsychiatric 
Disease Journal 2016; 6(4): 1-13. 



Sarafroz et al., IJPSR, 2020; Vol. 11(1): 137-145.                                         E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                                144 

10. Sabers A and Gram L: Newer anticonvulsants comparative 
review of drug interactions and adverse effects. Drugs 

2002; 60: 23-33. 
11. FH Pottoo, M Bhowmik and D Vohora: Raloxifene 

protects against seizures and neurodegeneration in a mouse 
model mimicking epilepsy in postmenopausal woman. 
European Journal of Pharmaceutical Sciences 2014; 65: 
167-73. 

12. Pottoo FH, Javed N, Barkat MA, Alam MS, Nowshehri 
JA, Alshayban DM and Ansari MA: Estrogen and 
serotonin: complexity of interactions and implications for 

epileptic seizures and epileptogenesis. Current 
Neuropharmacology 2019; 17(3): 214-31. 

13. Kennedy GM and Lhatoo SD: CNS adverse events 
associated with antiepileptic drugs. CNS Drugs 2008; 22: 
739-60. 

14. Dua T, de-Boer HM, Prilipko LL and Saxena S: Epilepsy 
care in the world: results of an ILAE/IBE/WHO global 
campaign against epilepsy survey. Epilepsia 2006; 47: 

1225-31. 
15. Ertan T, Yildiz I, Tekiner-Gulbas B, Bolelli K, Temiz-

Arpaci O, Ozkan S, Kaynak F, Yalcin I and Aki E: 
Synthesis, biological evaluation and 2D-QSAR analysis of 
benzoxazoles as antimicrobial agents. European Journal of 
Medicinal Chemistry 2009; 44: 501-10. 

16. Alper-Hayta S, Arisoy M, Temiz-Arpaci O, Yildiz I, Aki 
E, Ozkan S and Kaynak F: Synthesis, antimicrobial 

activity, pharmacophore analysis of some new 2-
(substituted-phenyl/benzyl)-5-[(2-benzofuryl) carbox-
amido] benzoxazoles. European Journal of Medicinal 
Chemistry 2008; 43: 2568-78. 

17. Klimesova V, Koci J, Waisser K, Kaustova J and 
Mollmann U: Preparation and in-vitro evaluation of 
benzylsulfanyl benzoxazole derivatives as potential 
antituberculosis agents. European Journal of Medicinal 

Chemistry 2009; 44: 2286-93.  
18. Siddiqui N, Sarafroz M, Alam MM and Ahsan W: 

Synthesis, anticonvulsant and neurotoxicity evaluation of 
5-carbomethoxybenzoxazole derivatives. Acta Poloniae 
Pharmaceutica Drug Research 2008; 65: 449-55.  

19. Ahmed EM, El-Sayed OA, Al-Fulaij AA, Elaasar MM, El-
Defrawy and El-Asmy AA: Spectroscopic characterization 
and biological activity of dihydrazone transition metal 
complexes: Crystal structure of 2,3-butanedione 

bis(isonicotinylhydrazone). Spectrochimica Acta Part A: 
Molecular and Biomolecular Spectroscopy 2015; 135: 
211-18. 

20. Babahan I, Coban EP and Biyik H: Synthesis, 
characterization and antimicrobial activities of vicdioxime 
derivatives containing heteroaromatic hydrazone groups 
and their metal complexes. Maejo International Journal of 
Science and Technology 2013; 7: 26‑41. 

21. Therese SK and Geethamalika G: Synthesis, 
characterization and antimycobacterial activity of novel 
hydrazones. Oriental Journal of Chemistry 2017; 33(1): 
335-45. 

22. Judge V, Narasimhan B, Ahuja M, Sriram D, Yogeeswari 
P, Clercq ED, Pannecouque C and Balzarini J: Synthesis, 
antimycobacterial, antiviral, antimicrobial activity and 
QSAR studies of isonicotinic acid-1-(substituted phenyl)-

ethylidene/cycloheptylidene hydrazides. Medicinal 
Chemistry Research 2012a; 21(8): 1935-52. 

23. Secci D, Bizzarri B, Bolasco A, Carradori S, D’Ascenzio 
M, Rivanera D, Mari E, Polletta L and Zicari A: Synthesis, 
anticandidal activity, and cytotoxicity of new 
(4‑(4‑iodophenyl) thiazol‑2‑yl) hydrazine derivatives. 

European Journal of Medicinal Chemistry 2012; 53: 246-
53. 

24. Maillard LT, Bertout S, Quinonero O, Akalin G, 
Turan‑Zitouni G, Fulcrand P, Demirci F, Martinez J and 
Masurier N: Synthesis and anticandidal activity of novel 
2‑hydrazino‑1,3‑thiazole derivatives. Bioorganic & 
Medicinal Chemistry Letters 2013; 23: 1803-07. 

25. Mohamed Eissa AA, Soliman GA and Khataibeh MH: 
Design, synthesis and anti‑inflammatory activity of 
structurally simple anthranilic acid congeners devoid of 
ulcerogenic side effects. Chemical and Pharmaceutical 

Bulletin 2012; 60: 1290-00. 
26. Hernandez P, Cabrera M, Lavaggi ML, Celano L, 

Tiscornia I, da Costa TR, Thomson L, Bollati-Fogolin M, 
Miranda ALP, Lima LM, Barreirod EJ, Gonzalezd M and 
Cerecettod H: Discovery of new orally effective analgesic 
and anti-inflammatory hybrid furoxanyl N-acylhydrazone 
derivatives. Bioorganic Medicinal Chemistry 2012; 20: 
2158-71. 

27. Saini M, Kumar P, Kumar M, Ramasamy K, Mani V, 
Mishra RK, Majeed ABA and Narasimhan B: Synthesis, 
in-vitro antimicrobial, anticancer evaluation and QSAR 
studies of N’ -(substituted)-4- (butan-2-lideneamino) 
benzohydrazides. Arabian Journal of Chemistry 2014; 7: 
448-60. 

28. Salgin‑Goksen U, Gokhan‑Kelekci N, Yabanoglu‑Ciftci S, 
Yelekci K and Ucar G: Synthesis, molecular modeling, 

and in-vitro screening of monoamine oxidase inhibitory 
activities of some novel hydrazine derivatives. Journal of 
Neural Transmission 2013; 120: 883-91. 

29. Amir M, Ali I, Hassan MZ and Mulakayala N: Design, 
Synthesis, and biological evaluation of hydrazone 
incorporated 1,2,4-triazines as anticonvulsant agents. 
Archiv der Pharmazie Chemistry in Life Sciences 2014; 
347: 958-68. 

30. Agrawal S, Jain J, Kumar A, Gupta P and Garg V: 
Synthesis, molecular modeling and anticonvulsant activity 
of some hydrazone, semi-carbazone and thio-
semicarbazone derivatives of benzylidene camphor. 
Research and Reports in Medicinal Chemistry 2014; 4: 47-
58. 

31. Kumar D, Sharma VK, Kumar R, Singh T, Singh H, Singh 
AD and Roy RK: Design, synthesis and anticonvulsant 
activity of some new 5,7-dibromoisatin semi-carbazone 

derivatives. EXCLI Journal 2013; 12: 628-40. 
32. Shaquiquzzaman M, Khan SA, Amir M and Alam MM. 

Synthesis and anticonvulsant activity of some 2-(2-{1-
[substituted phenyl]ethylidene}hydrazinyl)-4-(4-methoxy-
phenyl)-6-oxo-1,6- dihydro-pyrimidine-5-carbonitrile . 
Journal of Enzyme Inhibition and Medicinal Chemistry 
2012; 27: 825-31. 

33. Dimmock JR, Vashishtha SC and Stables JP: 

Anticonvulsant properties of various acetylhydrazones, 
oxamoylhydrazones and semicarbazones derived from 
aromatic and unsaturated carbonyl compounds. European 
Journal of Medicinal Chemistry 2000a; 35: 241-48.  

34. Dimmock JR, Vashishtha SC and Stables JP: Ureylene 
anticonvulsants and related compounds. Pharmazie 2000b; 
55: 490-94. 

35. Khatoon Y, Shaquiquzzaman M, Singh V and Sarafroz M: 

Synthesis, Characterization and Anticonvulsant Activity of 
Some Novel 4,5-Disubstituted 1,2,4-Triazole Derivatives. 
Journal of Applied Pharmaceutical Science 2017; 7 (07): 
158-67. 

36. Siddiqui N, Sarafroz M, Alam MM and Ahsan W: 
Synthesis, anticonvulsant and neurotoxicity evaluation of 



Sarafroz et al., IJPSR, 2020; Vol. 11(1): 137-145.                                         E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                                145 

5- carbomethoxybenzoxazole derivatives. Acta Poloniae 
Pharmaceutica Drug Research 2008; 65: 449-55.  

37. Zhang J, Shen T, Xu L, Shen F, Qin Q, Ma C and Song Q: 
Synthesis and bioactivities of clopyralid hydrazide-
hydrazones. Synthetic Communications 2010; 40: 814-20.  

38. Mohareb RM and Al‑Omran F: Reaction of pregnenolone 
with cyanoacetylhydrazine: Novel synthesis of hydra-
zide‑hydrazone, pyrazole, pyridine, thiazole, thiophene 
derivatives and their cytotoxicity evaluations. Steroids 
2012; 77: 1551-59. 

39. Krall RJ, Penry JK, White BG, Kupferberg HJ and 

Swinyard EA: Antiepileptic drug development: II. 
Anticonvulsant drug screening. Epilepsia 1978; 19(4): 
409-28. 

40. Porter RJ, Cereghino JJ, Gladding GD, Hessie BJ, 
Kupferburg HJ and Scoville B: Antiepileptic drug 
development program. Cleveland Clinic 1984; 51: 293-05. 

41. Racine RJ: Modification of seizure activity by electrical 
stimulation II. Motor seizure. Electroencephalogram 

Clinical Neurophysiology 1972; 32: 281-94. 

42. Dunham MS and Miya TA: A note on a simple apparatus 
for detecting neurological deficit in rats and mice. Journal 

of the American Pharmaceutical Association. Scientific 
Edition 1957; 46: 208-09. 

43. Lien EJ, Liuo RCH and Shinoucla HG: Quantitative 
structure-activity relationships and dipole moments of 
anticonvulsants and CNS depressants. Journal of 
Pharmaceutical Science 1979; 68: 463-68.  

44. Farrar VA, Ciechanowicz-Rutkowska M, Grochowski 
J,Serda P, Pilati T, Filippini G, Hinko CN, El-Assadi A, 
Moore JA, Edafiogho IO, Andrews CW, Cory M, 

Nicholson JM and Scott KR: Synthesis and CLOGP 
correlation of imidooxy anticonvulsants. Journal of 
Medicinal Chemistry 1993; 36: 3517-25. 

45. Dimmock JR, Pandeya SN, Quail JW, Pugazhenthi U, 
Allen TM, Kao GY, Balzarini J and De Clercq E: 
Evaluation of the semi-carbazones, thiosemicarbazones 
and biscarbohydrazones of some aryl alicyclic ketones for 
anticonvulsant and other biological properties. European 

Journal of Medicinal Chemistry 1995; 30: 303-14. 

 

 

 

 

 

All © 2013 are reserved by the International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License. 

This article can be downloaded to Android OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google 

Playstore) 

How to cite this article: 
Sarafroz M, Khatoon Y, Ahmad N, Amir M, Salahuddin, Pottoo FH, Taleuzzaman M and Ahmad W: Design and synthesis of novel 
hydrazones of ethyl3-amino-4-hydroxybenzoate as promising anticonvulsant agents. Int J Pharm Sci & Res 2020; 11(1): 137-45. doi: 
10.13040/IJPSR.0975-8232.11(1).137-45. 


