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ABSTRACT 

Synthesis of new hydrazone derivatives, starting from 2-(3, 4-Dichloro-benzoyl)-benzoic acid to 2-(3, 4-dichloro-benzoyl) - benzoic acid 

ethyl ester than converted into 2- (3, 4-Dichloro-benzoyl)-benzoic acid hydrazide with a  substituted aldehyde. The structure of newly 

synthesized compounds was confirmed by analytical and spectral analysis IR, 1HNMR and MASS. For docking study, we took structures 

of ligand compounds (i.e. AK-series Compounds) and target protein structures into ‘pdb’ file format. Three compounds as possible anti-

convulsant AK-1, AK-2 &Ak-4 were considered for compounds Ak-1 was not found suitable for anti-convulsant activity; while AK-2 & 

AK-4 have the capacity to show anti-convulsant activity with lesser affinity than controls. As an  overall conclusion, except Ak-1, other 

compounds can be further used for anti- convulsant activity. Anti-convulsant activities were performed on rats by using maximal 

Electroshock   Seizure test and minimal Neurotoxicity. Compound 2- (3, 4 – Dichloro-benzoyl)-benzoic acid (4- chloro-benzylidene) 

(AK-2) shows good anti-convulsant activity. The in-vitro antibacterial strains Escherichia coli MTCC 1573), and staphylococcus aureus 

(MTCC 1430), were used. Compound 2-(3, 4-Dichloro-benzoyl)-benzoic acid (2-notro-benzylidene-hydrazide (AK-1) gives the highest 

activity against Escherichia coli (MTCC 1573) and Staphylococcus aureus (MTCC-1430). 
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1. INTRODUCTION 

 

 Hydrazone involves a basic class of naturally unique 

medicine molecules  thatthathas pulled in the thought of 

therapeutic physicists on account of their wide extent of 

pharmacological properties.[1,2] These mixes are being 

incorporated as prescription by various pros in order to fight 

diseases with immaterial harmful quality and maximal effects 

[3,4]. These desires have given a medicinal pathway to becoming 

becoming new effective naturally powerful hydrazones [ 5,6]. 

 Hydrazone has has an azomethine – NHN=CH aggregate 

which isconsidered as subordinates of aldehydes and ketones on 

which the oxygen iota has been supplanted by the =NHH2 

gathering [7,8]. Hydrazone  is is available in a significant number 

of the bioactive heterocyclic aggravate that are of wide intrigue in 

light of their various natural and clinical application [8,9]. This 

made enthusiasm for analysts who have blended assortment of 

hydrazone subordinates and screened them for their different 

natural exercises viz. anticonvulsant, energizer, pain relieving, 

mitigating, antiplatelet, hostile to HIV, anthelmintic, antidiabetic, 

and trypanocidal exercises [10,11]. In the present investigation, 

we have made an endeavor to gather organic properties of 

hydrazone subsidiaries announced in the new thousand years 

[12,13]. Hydrazone compound are intermediates just as 

convincing characteristic blends in their own right [14,15]. When 

they are used as intermediates, coupling things can be arranged by 

using the dynamic hydrazone part of –CONHN=CH-azometine 

gathering[16,17]. Various feasible mixes, for instance, iproniazed, 

isocarboxazide and significantly more are organized by hydrazone 

[18,19] 

 Hydrazone contains two related nitrogen particles of 

different nature and a C-N twofold bond that is conjugated with 

along electron pair of the terminal nitrogen atom [,20,21]. These 

structure regions are essentially responsible for the physical and 

creation properties of hydrazones [,22,23]. Both nitrogen particles 

of the hydrazone amass are nucleophilic, paying little heed to the 

manner in which the amino sort nitrogen is progressively open 

[,24,25]. The carbon molecule of hydrazone multitude has both 

electrophilic and nucleophilic [,26] 
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Figure 1. General Formula of Hydrazone. 

 

2. MATERIALS AND METHODS 

 All the chemicals  and solvents got to own from Merck 

(India), CDH, Sigma-Aldrich, Qualigens and S.D. Fine  was was 

used without further clean-making. The forward development of 

reaction was looked at by thin level chromatography done on a 

silica gel  coated slips. All melting  points were strong of purpose 

by using open capillary  melting  point apparatus and error-likely. 

The 1H-NMR spectra  were recorded on bruker 400 mhz High 

error NMR spectrometer  using TMS as an inside quality example. 
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Chemical groups, times of work were stated in ppm and signs 

were described as singlet (S 9), doublet  (D 11), triplet (T 12) and 

multiplet  (m 14). All exchangeable protons  were made likely by 

addition of d2o Theperkin Elmer band IR   account 10.6.0 were 

used for IR spectroscopy . Mass spectroscopy  was recorded by 

ACQ careful way. 
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Figure 2. Synthetic procedure of  hydrazone from 1,2 dichloro-benzene. 

 

PHARMACOLOGY. 

 The evaluation of anticonvulsant activity and antimicrobial 

activity was carried out at S.D College of Pharmacy &Vocational 

Studies, Muzaffarnagar following the procedures. 

Animals. 

 Male without natural color rats (wistar range) and weight 

(125-160gm) were used to work space the effect of test medical 

substance sometimes used for amusement on MES separately. 

Female animals were kept out (away from) because of the fact that 

ester 2 wheeled machine effects the sudden attack edge, limit. 

They were got from S.D College of stores for medical 

substances& to do with business observation work 

MUZAFFARNAGAR (U.P) India. The space between parts for 

the use of 32 animals based on experience purpose was got from 

organization right behavior committee. Animal waswasplaced in 

bird-houses (2 per wire house ) with dust free rice husk as a 

bedding material under laboratory condition with controlled 

general condition of temperature 25o+ 26oc, humidity (60%+ 10%) 

and 12h light/dark wheeled machine as per CPCSEA guidelines. 

They were on condition that with balanced food and water 

adlibitum, before experimentation, the animals were given a 

week's time to get  used to new conditions with laboratory 

conditions. Before the experiment the animals did without food 

overnight. The put together comings from were hanged in 0.5% 

HPMC and the test mixed together to make something new is 

usually made use of, did something with the army fighting device 

pestle 8 to help readying of a hanging. In the start going-over by 

MES, controlling organization was done by way of mouth of each 

mixed together to make something new at three amount of medical 

substance given levels (30 mg/kg) and anticonvulsant and 

neurotoxic effects were value put on at 30 min, 2h and 4h intervals 

after controlling organization. The newly put together used for 

another hydrazones AK-1, AK-2 & AK-4 were subject to 

anticonvulsant going-over by the anticonvulsant medical 

substance sometimes used for amusement development (join) 

road-map of work. 

Primary evaluation. 

 The newly put together substances made of a number of 

things coming here-after of the mouth controlling organization in 

rats to as first started value anticonvulsant operation. The 

convulsant tests (MES) and a toxicity screen Rota rod in small rat-

like animals, positional sense in rat are given work for first put 

value. 

The Maximal Electroshock Seizure (MES) or Maximal Seizure 

Pattern Test. 

 MES method was performed Anticonvulsant activity; adult 

male rat weighing 125-150 gm was used [27,28]. Six rats ineach 

group comprising; the animals were separated into eight groups 

(control, standard and test). 1% aqueous CMC suspension of test 

compound was suspended orally in dose 60 mg/kg body weight 

[29,30]. As standard drug Phenytoin sodium was used this was 

given orally in the dose of 30 mg/gm [31]. Which was examined 

to defend 100% against the induce convulsions. 1% aqueous CMC 

suspension received only by the control group[32]. The seizure 

was persuading by electro convulsiometer. Delivering the current 

of 150 mA subjected to electroshock to the animals through the 

corneal electrodes for a period of 0.2 seconds. The animal was 

observed convulsive responses for 30 min [33].  

Minimal Neurotoxicity. 

 Toxicity got by a mixed together to make something new is 

sensed in rat using the quality example Rota rod test [34]. 

Attention less control rat, when placed on a 6 rpm turn rod can 

support their balance for a made longer stretch of time [35]. 

neurological feebleness can be put examples on view of by the not 

being able of an instrument for pointing to support balance for one 

minute in each of three coming one after another Trials [36,37]. 

Rates are examined positional sense test and a gait and stance test 

for behavioral toxicity in the positional sense test, over the edge of 

a table, one hind leg is gently lowered, normal position [38,39]. 

Neurotoxicity is indicated by a circular or zigzag gait, examining 

behavior, somnolence, stupor or catalepsy by the gait and stance 

test. 

Antimicrobial Activity. 

In-vitro Antimicrobial Screening.  

 The in-vitro antibacterial 1 going-over of put together 

substances made of a number of things was was done against the 

coming here-after quality example bacterial stretches, pulls 

Escherichia Coli (MTCC 1573), and staphylococcus aureus 

(MTCC 1430), were used.[40,41]. 

Preparation of inoculums. 

 The gram positive Staphylococcus aureus (MTCC 1430) 

and gram negative bacteria Escherichia coli (MTCC 1573), were 

pre-cultured in agar medium in Petri dish after mixing the bacteria 

in distilled water. Poured it in agar medium and centrifuged it 48-

72 hr at 35o C [42,43]. 

Cup-plate method. 

 In to the little cold acting as food agar ways things are done 

(made a little cold at 40oc) a special amount of the microbial a 

hanging (incolumn) was came down hard and mixed completely 
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[44,45]. In the petri plates about 20 ml of this a hanging was  

comecome down hard aseptically and self-controlled, quiet till the 

solidification [  46,47]. Using a germ-free stopper bit on the top of 

agar plates was wounded [48]. The made ready wells were made 

full with equal amount of an answer  toto put together substances 

made of a number of things and quality example Drugs separately 

[]. After a stretch of time of pre-incubation diffusion, the plates 

were incubated face up for a certain and clear time about (48-72 

hr) under special conditions (32-360C) [49]. The bands, parts of 

putting off were worked out as parameters 5 of antimicrobial 6 

properties of put together comings from []. The comings out 

substances made of a number of things are made clear on table-3. 

Experimental. 

Step-1 Synthesis of 2-(3,4-Dichloro-benzoyl)-benzoic acid 

2-(3,4-Dichloro-benzoyl)-benzoic acid was synthesized from 

respective pthelic anhydride dissolve in nitro benzene with heat 

and continuous stirring on magnetic stirrer then add 

Dichlorobenzene [ 50]. Close the heat and add Aluminum 

trichloride with continuous stirring till removal of HCL fumes. 

Then add water take it on distillation to removal of nitro benzene, 

the clear solution cool and add diluted. HCL. The reddish shiny 2-

(3, 4-Dichloro-benzoyl)-benzoic acid crystals were appear [, 

,51,52].  
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2-(3,4-Dichloro-benzoyl)-benzoic acid  
Figure 3. (Synthetic procedure of 2-(3,4-dichloro-benzoyl)-

benzoic acid) 

Step-2 Synthesis of 2 2-(3,4-Dichloro-benzoyl)-benzoic acid 

ethyl ester 

2-(3,4-Dichloro-benzoyl)-benzoic acid ethyl ester was synthesized 

from their respective  2 2-(3,4-Dichloro-benzoyl)-benzoic acid, 

using  excess of dry ethanol in the presence of  H2SO4  under 

reflux for 20-24 hours. The reddish semisolid solutions with fruity 

smell were prepared. *Dry ethanol was prepared by distillation 

method. 
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Figure  4. Synthetic procedure of 2 2-(3,4-dichloro-benzoyl)-

benzoic acid ethyl ester) 

Step-3 Synthesis of 2-(3,4-Dichloro-benzoyl)-benzoic acid 

hydrazide 

 Synthesis of 2-(3,4-Dichloro-benzoyl)-benzoic acid 

hydrazide from 2 2-(3,4-Dichloro-benzoyl)-benzoic acid ethyl 

ester with Hydrazine hydrate  99%  in ethanol under reflux for 20-

24 hours. The reddish semisolid solution was prepared. 
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Figure 5. (Synthetic procedure of 2-(3,4-dichloro-benzoyl)-

benzoic acid hydrazide) 

Step-4 synthesis of hydrazone derivatives (AK-1, AK-2 & AK-

4) 

 Synthesis of hydrazone derivatives from 2-(3,4-Dichloro-

benzoyl)-benzoic acid hydrazide with add aldehydes in 15ml 

ethanol and 15ml glacial acetic acid in 100 ml R.B.F refluxing for 

45 min. identify by TLC in every 20 min in solvent of chloroform 

and ethanol. Come down hard in ice- cold water. The different 

colored solid product was in order by filtration under air-pull. The 

product was re-crystallized in chloroform. Different colored 

crystals are produced. All designed molecules are given in table 

no-1. 

Designed molecules  

A list of designed molecules has been shown in Table-1 

Table no.1. (Designed Molecules) 
Compound Structures 

AK-1 
Cl

Cl

O

H
N

O

N C
H

O2N

2-(3,4-Dichloro-benzoyl)-benzoic acid (2-nitro-benzylidene)-hydrazide  
AK-2 

Cl

Cl

O

H
N

O

N C
H

Cl

2-(3,4-Dichloro-benzoyl)-benzoic acid (4-chloro-benzylidene)-hydrazide  
AK-4 

Cl

Cl

O

H
N

O

N C
H

F

2-(3,4-Dichloro-benzoyl)-benzoic acid (4-fluoro-benzylidene)-hydrazide  
 

3. RESULTS  

3.1. Docking. 

 After preparation of ‘.pdb’ files of ligand compounds as 

well as protein structures, we processed the docking studies. 

docking studies were done with vehicle Auto-Dock Vina  software 

trott and Olson, 2010), which simulates the smallest units effect on 

one another studies of ligand and protein 4, through Lamarckian  

handed down from father, mother and so on algorithm Auto-Dock 

Vina has higher accuracy as well as computational performance 

over traditional Auto-Dock software.  The wholeThe whole 

protein structure was considered for docking. For each docking 

study, best generated pose was used for analysis. Each docking 

study resulted into negative binding affinity values containing unit 

of kilo-calorie per mol (kcal/mol).  Total 03 docking studies were 

performed. 

 Since possible targets for AK-series compounds were not 

known for anti-convulsant activity, therefore target identification 

was processed for AK-series compounds. It was found that 

possible anti-convulsant AK-1, 2 & 4  have havepossibility to 

target ‘c-Jun N-terminal kinase kinase 2’ (JNK3). In this present 

study, JNK3 protein crystal structure PDB 2ZDT was found to 

dock AK-1 compound; and another JNK3 protein crystal structure 

PDB 2WAJ was found to be suitable to dock AK-2 & AK-4. Only 

protein structure from PDB file was considered in PDB file for 
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docking, other hetero-atoms were removed. Co-crystallized ligand 

was considered as control for docking studies. 

 AK-1 was docked with JNK3 protein (PDB 2ZDT) for anti-

convulsant activity. PDB 2ZDT co-crystallized ligand ‘46C’ was 

used as control. AK-1 was compared with binding fashion of 

control. As result, control compound was found to be Hydrogen-

bonded with MET, while AK-1 was found to bind with ALA and 

GLY.  Control and AK-1 showed binding affinity of -10.4 &-9.8 

kcal/mol respectively. On the basis of these observations we can 

say that AK-1 did not show molecular interaction similarity with 

control. 

 AK-2 was docked with JNK3 protein (PDB 2WAJ) for 

anti-convulsant activity. PDB 2WAJ co-crystallized ligand ‘SNB’ 

was used as control. AK-2 was compared with binding fashion of 

control. Control compound was found to have Pi-pi ntercation 

with LYS, similarly AK-2 was also found to bind with LYS 

through pi-pi interaction. Control and AK-2 showed binding 

affinity of -9.6 &-9.0 kcal/mol respectively. On the basis of these 

observations, it can be said that AK-2 showed molecular 

interaction similarity with control. 

 AK-4 was docked with JNK3 protein (PDB 2WAJ) for 

anti-convulsant activity. PDB 2WAJ co-crystallized ligand ‘SNB’ 

was used as control. AK-4 was compared with binding fashion of 

control. Control compound was found to have pi-pi interaction 

with LYS, similarly, AK-4 was also found to bind with LYS & 

MET through pi-pi interaction as well as with SER through H-

bonding. Control and AK-4 showed binding affinity of -9.6 &-9.0 

kcal/mol respectively. On the basis of these observations, it can be 

said that AK-4 showed molecular interaction similarity with 

control. 

Table 2. Details of docking results. 

Ligands to 

dock 

PDB file 

used to 

dock 

Control used for docking 

studies 

(Co-crystallized ligand) 

Ligand Control 

AK-1 2ZDT 46C 

 
ALA, GLY  

MET 

   -9.8 kcal/mol -10.4 kcal/mol 

AK-2 2WAJ SNB 

 
LYS 

 
LYS 

   -9.0 kcal/mol -9.6 kcal/mol 

AK-4 2WAJ SNB 

 
LYS, MET, SER 

 
LYS 

   -9.0  kcal/mol -9.6 kcal/mol 
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Table  3. Binding residues. 

Ligands 

to dock 

PDB file 

used to 

dock 

Control used for docking 

studies 

(Co-crystallized ligand) 

Ligand  

(Binding residues) 

Control 

(Binding residues) 

AK-1 2ZDT 46C H bond: ALA, GLY H bond: MET 

AK-2 2WAJ SNB Pi-pi: LYS Pi-pi: LYS 

AK-4 2WAJ SNB Pi-pi: LYS, MET, SER Pi-pi: LYS 

 

Table 4. Binding Affinity. 

Ligands 

to dock 

PDB file 

used to 

dock 

Control used for docking 

studies 

(Co-crystallized ligand) 

Binding Affinity of 

Ligand (kcal/mol) 

Binding Affinity of Control (kcal/mol) 

AK-1 2ZDT 46C -9.8 -10.4 

AK-2 2WAJ SNB -9.0 -9.6 

AK-4 2WAJ SNB -9.0 -9.6 

 

 

 

3.2. Compound characterization. 

After putting together the designed substances made of a 

number of things, the the rate on a hundred give in, retention 1 

math number that forms a part (Rf), going slowly away point and 

chief, basic observations (CHNS observations) were performed. 

The discovering of physical and chief, basic facts of the 

substances made of a number of things are stated in Table-6. 

SPECTRAL CHARACTERIZATION 2-(3,4-DICHLORO-

BENZOYL)-BENZOICACID(4-METHYL-

BENZYLIDENE)SUBSTITUTED-HYDRAZONE. 

Compound no AK-1 .2-(3,4-Dichloro-benzoyl)-benzoic acid (2-

nitro-benzylidene)-hydrazide 

Mol. Formula- C21H13Cl2N3O4,
1
H NMR (CDCl3,300MHz) 8.37-

6.03 (m, 11H, Ar-H)4.33 (S, 1H, N-H), 2.32(S, 1H, =C-H)  

IR- (KBr,cm-1) 1083 (C-Cl), 1352 (C-N), 1680 (C=O).  

Compound no AK-2. 2-(3,4-Dichloro-benzoyl)-benzoic acid (4-

chloro-benzylidene)-hydrazide 

Mol. Formula- C21H13Cl3N2O2 ,
1
H NMR- (CDCl3,300MHz ) 

7.79-7.26 (m, 11H, Ar-H) 4.38 (S, 1H, N-H), 2.32(S, 1H, =CH) 

IR- (KBr,cm-1) 1085 (C-Cl), 1349 (C-N),  1684 (C=O). 

Compound no AK-4. 2-(3,4-Dichloro-benzoyl)-benzoic acid (4-

fluoro-benzylidene)-hydrazide 

Mol. Formula- C21H13Cl2FN2O2,
1
H NMR- (CDCl3,300MHz) 

7.85-7.05 (m, 11H, Ar-H) 4.38 (S, 1H, -NH), 2.38(S, 1H, =CH) 

IR- (KBr,cm-1) 1084 (C-Cl), 1353 (C-N), 1685 (C=O) MASS- 

[M] at m/z 415.24.  

 

 

Table 5. Physical data of the compounds (AK-1, 2& 4). 

Compounds             R MP (
O

C) Rf 

  C:E (4:1) 

Yield 

(%) 

Mol. Formula  

(MW) 

AK-1 

O

N+

O

O- 

143-145OC 0.60 58 C21H13Cl2N3O4 

(442.25) 

AK-2 

O

Cl

 

127-130OC 0.59 62 C21H13Cl3N2O2 

(441.70) 

 

AK-4 

O

F

 

151-154OC 0.66 52 C21H13Cl2FN2O2 

(415.24) 

 

Table 6. Anti-bacterial Activity (zone of inhibition) of AK-1,  AK-2 and  AK-4. 

Compounds                        Zone of inhibition (mm) 

 Gram positive bacteria Gram negative bacteria 

 Escherichia coli (MTCC-1573) Staphylococcus aureus (MTCC-1430) 

AK-1 11 12 

AK-2 10 09 

AK-4 08 10 

Ofloxacine 30 30 

Control  00 00 
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Anti-convulsant activity and neurotoxicity of 2-(3,4-Dichloro-benzoyl)-benzoic acid (4-chloro-benzylidene)-hydrazide (AK-2) and  2-(3,4-Dichloro-

benzoyl)-benzoic acid (4-fluoro-benzylidene)-hydrazide (AK-4). 

Table 7. Anti-convulsant (MES) activity and neurotoxicity of synthesized compounds. 

Oral administration to rat 
a
 

Compounds Dose (mg/kg) 30 min 2 h Neurotox.30min-4 h 

Ak-2 30 5/6 6/6 0/4 

Ak-4 30 4/6 6/6 0/4 

Points to the number of rat out of 6 which are took care of; neurotoxicity put value of animals affected/number of animals tested. Time after medical 

substance sometimes used for amusement controlling organization 

Table 8. Anti-convulsant effect of, AK-2 and AK-4 on various phases of MES. 

  Time taken (sec)
+
 

 Flexion  Extensor Clonus Stupor % Protects on 

Control: 

HPMC 5% W/V 

4.5±0.30 17.7±0.87 14.06±0.87 12.1±0.87 80.33 

Standard: 

Phenytoin 

30mg/kg 

2.01±0.13*** 4.0±0.29*** 2.9±0.32*** 2.5±0.22*** 100 

AK-2 

30mg/kg 

3.04±0.18** 5.5±0.74** 11.85±.26* 7.2   ±0.40** 100 

AK-4 

30mg/kg 

2.4±0.12** 3.54±0.21** 5.3±0.19** 6.16±0.21* 100 

+Date is expressed as mean ± SEM; n=6 per group *indicates<0.05, **indicates p <0.002 and ***indicates<0.001 when compared to the control group 

 

4. CONCLUSIONS 

 A number, order, group, line of used for another hydrazons 

were put together, and their anticonvulsant operation, 

neurotoxicity waswasvalued after by way of mouth controlling 

organization that thatcover the MES  design to be copied and 

antibacterial 2 operation using cup plate careful way. The 

substances made of a number of things 2-(3, 4-dichloro-benzoyl)-

benzoic acid (2-nitro-benzylidene)-hydrazide (AK-1). 2-(3,4-

Dichloro-benzoyl)-benzoic acid (4-chloro-benzylidene)-hydrazide 

(AK-2). 2-(3, 4-Dichloro-benzoyl)-benzoic acid (4-fluoro-

benzylidene)-hydrazide (AK-4). Displayed significant anti-

convoulsant activity and no neurotoxicity found and these 

compounds emerged as a leaderr in this series. All synthesized 

compounds displayed significant antibacterial activity and 

compounds 2-(3,4-Dichloro-benzoyl)-benzoic acid (2-nitro-

benzylidene)-hydrazide (AK-1). 2-(3,4-Dichloro-benzoyl)-benzoic 

acid (4-chloro-benzylidene)-hydrazide (AK-2).2-(3,4-Dichloro-

benzoyl)-benzoic acid (4-fluoro-benzylidene)-hydrazide (AK-4), 

gives the the highest activity for both gram negative bacteria 

(Escherichia coli MTCC 1573), and gram positive  bacteria 

bacteria (staphylococcus aureus MTCC 1430). 
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