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ABSTRACT 

In the current study, three compounds of 1-[1H-benzimidazole-1-yl-(phenyl)-methyl]-5-methyl-1,2-dihydro-2-

(substituted)-3H-pyrazol-3-one derivatives were synthesized and biologically evaluated for in-vitro 

antimicrobial activity against gram negative bacteria Escherichia coli and gram positive bacteria 

Staphylococcus aureus. The purity of all synthesized compounds were tested by TLC and also identify structure 

by IR and 1H NMR spectroscopy. The all synthesized compounds have shown good to moderate antimicrobial 

activity against E. coli and S. aureus strains. Compound S1 show more zone of inhibition against gram negative 

bacteria and also S3 show more activity against gram positive bacteria. 
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1. INTRODUCTION 

              In daily routine, the human body may 

contaminated by various micro-organism, some of 

that may cause illness by invading the host’s body 

through respiratory tract or urogenital tract or 

breaks the skin surface or by gastrointestinal tract. 

The antimicrobial agents are drugs that treat 

microbial infections by kill the microbes are known 

as microcidal or by inhibit the microbial growth by 

various methods called as microbiostatic.  

The antimicrobial medicines can be grouped 

according to types of micro-organism. The 

imidazole and pyrazole are five membered rings 

that contain two nitrogen atoms. They are an 

important leading groups of azole family over 

recent years. The various substitutions on pyrazole 

nucleus generate medicinal properties and also 

prohibitors of protein, glycation, antidepressant, 
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antioxidant activity.The heterocyclic system 

techniques to form pyrazole nucleus are as follows; 

    

 

The few components of human organism are 

formed by nucleus of imidazole that are; histidine, 

components of DNA base structure and purines, 

amino acids, biotin, histamine and vitamin B₁₂ . The 

imidazole and pyrazoles also act like analgesic, 

antibacterial, anticancer, antifungal, antiviral and 

anti-tuberculosis activity.Resonance structures of 

imidazoles are; 

  

 

 

 

2. EXPERIMENT 

                     The melting point of compounds were 

find out by capillary tube method and thin layer 

chromatography (TLC) on silica gel (G) used to 

check the purity of compounds in n-hexane – ethyl 

acetate (3.5:1.5) solvent system and the located spot 

were determined under UV light. NMR spectra of 

preparations were recorded by FT-NMR 500MHz 

using DMSO, and IR spectra were also recorded at 

4000-450 cm-1 by shimadzu instrument. 

2.1: 1-[2,4-dinitrophenyl-hydrazono-(phenyl)-

methyl]-H-benzimidazole:- The 1g of 0.01mol 

benzimidazole was added in 2ml of benzoyl 

chloride in the presence of 10% NaOH on 

consistent shaking for 5-10 minutes. Then filter out 

the product and washed with iced water. Then add 

ethanol and 2,4-dinitrophenyl hydrazine drop wise 

in re-crystallized benzoylated benzimidazole 

solution and heat the mixture for 5-6 hours. The 

produced product was poured into the crushed ice 

and the product was filtered out and re-crystallized 

to eliminate the ethanol. 

2.2: 1 - [2 , 4 - dinitrophenyl - hydrazino - (phenyl) 

-methyl]-H-benzimidazole:- The derivatives of 1-

benzoyl-1H-benzimidazole were treated with 

ethanol, concentrated hydrochloric acid and 

prepared amalgamated zinc by treating zinc metal 

with 2% solution of mercury (II) chloride. Heat the 

mixture under reflux for 8-10 hours. Then poured 

the cool product under crushed ice and solid cake 

was filtered out and also re-crystallized to eliminate 

the ethanol. 

2.3: 1-[1H-benzimidazole-1-yl-(phenyl)-methyl]-5-

methyl-1,2-dihydro-2-(2,4-dinitrophenyl hydrazine) 

-3H-pyrazol-3-one:- In ethanol mix 0.1mol of ethyl 

acetoacetate in hydrazine derivatives solution and 

reflux the mixture for 2-3 hours and after that cool 

and poured into crushed ice. The solid product was 

filtered out and washed with cold water to remove 

the ethanol from crystals of solid. 

                                                                                                                                                             

       

  2.4: 1-[phenyl hydrochloride -hydrazono-(phenyl)-

methyl]-H-benzimidazole:- The 1g of 0.01mol 

benzimidazole was added in 2ml of benzoyl 

chloride in the presence of 10% NaOH on 

consistent shaking for 5-10 minutes. Then filter out 

the product and washed with iced water. Then add 

ethanol and 2,4-dinitrophenyl hydrazine drop wise 

in re-crystallized benzoylated benzimidazole 

solution and heat the mixture for 5-6 hours. The 

produced product was poured into the crushed ice 

and the product was filtered out and re-crystallized 

to eliminate the ethanol. 
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2.5: 1-[phenyl hydrochloride-hydrazino-(phenyl) -

methyl]-H-benzimidazole:- The derivatives of 1-

benzoyl-1H-benzimidazole were treated with 

ethanol, concentrated hydrochloric acid and 

prepared amalgamated zinc by treating zinc metal 

with 2% solution of mercury (II) chloride. Heat the 

mixture under reflux for 8-10 hours. Then poured 

the cool product under crushed ice and solid cake 

was filtered out and also re-crystallized to eliminate 

the ethanol. 

2.6: 1-[1H-benzimidazole-1-yl-(phenyl)-methyl]- 5-

methyl- 1, 2 – dihydro - 2- (phenyl hydrazine 

hydrochloride -3H-pyrazol-3-one:- In ethanol mix 

0.1mol of ethyl acetoacetate in hydrazine 

derivatives solution and reflux the mixture for 2-3 

hours and after that cool and poured into crushed 

ice. The solid product was filtered out and washed 

with cold water to remove the ethanol from crystals 

of solid. 

                  

                    

 

2.7: 1-[phenyl – hydrazono -(phenyl) - methyl]- H-

benzimidazole:- The 1g of 0.01mol benzimidazole 

was added in 2ml of benzoyl chloride in the 

presence of 10% NaOH on consistent shaking for 5-

10 minutes. Then filter out the product and washed 

with iced water. Then add ethanol and 2,4-

dinitrophenyl hydrazine drop wise in re-crystallized 

benzoylated benzimidazole solution and heat the 

mixture for 5-6 hours. The produced product was 

poured into the crushed ice and the product was 

filtered out and re-crystallized to eliminate the 

ethanol. 

 

  

2.8:1-[phenyl-hydrazino-(phenyl)-methyl]-H- 

benzimidazole:- The derivatives of 1-benzoyl-1H-

benzimidazole were treated with ethanol, 

concentrated hydrochloric acid and prepared 

amalgamated zinc by treating zinc metal with 2% 

solution of mercury (II) chloride. Heat the mixture 

under reflux for 8-10 hours. Then poured the cool 

product under crushed ice and solid cake was 

filtered out and also re-crystallized to eliminate the 

ethanol. 

2.9:1-[1H-benzimidazole-1-yl-(phenyl)-methyl]-5-

methyl-1,2-dihydro-2- (phenyl hydrazone)- 3H- 

pyrazol – 3 -one:- In ethanol mix 0.1mol of ethyl 

acetoacetate in hydrazine derivatives solution and 

product was filtered out and washed with cold water 

to remove the ethanol from crystals of solid. 

                                                                                    

 

 

Table 1: Physical characteristics 

Compound Molecular  

Formula 

Molecular 

 Weight 

  (g/mol) 

  

Melting                       

    point 

      ( ̊C) 

    

Yield 

   

%w/

w 

Rf 

value 

      S1 C26H22N6 

O5 

   

498.49 

   219-

221 
     

78.3

2 

    

0.36 

      S2 C24H23Cl

N6O 
   

446.93 

   210-

212 
     

71.0

0 

    

0.19 

      S3 C24H22N6

O 
   

410.47 

   178-

180 
     

75.2

8 

    

0.29 
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Table 2: Spectral Data 

Compounds      IR(cm-1)     NMR(δ, ppm) 

      S1   -NH 

(3417.42) 

 -C=O 

(1656.00) 

 7.29-7.95(m,15H,ArH) 

   2.50 (s,3H,-CH3) 

   10.06 (s,2H,-NH) 

      S2   -NH 

(3435.33) 

  -C=O 

(1655.99) 

7.29-7.95(m,15H, ArH) 

   2.50 (s,3H, -CH3) 

   10.06 (s,2H, -NH) 

      S3   -NH 

(3420.03) 

  -C=O 

(1655.98) 

 6.76-8.15(m,15H,ArH) 

   2.51 (s,3H,-CH3) 

   10.3-10.5(d,3H,-NH) 

 

 Mechanism of Synthesis:- 

 

                     

                    

                      R= S1; C6H6N4O4 

                                    S2; C6H8N2ClH 

                           S3; C6H8N2 

3. Antimicrobial Activity:- 

                              The in-vitro antimicrobial 

activity were screened against Escherichia 

coli and Staphylococcus aureus by agar plate 

method. The nutrient agar were spread into 

sterile petri plate and the 4 cups punchered 

of 4mm in diameter with sterile borer in 

each plate. The one cavity filled with 

standard solution prepared in DMSO and the 

other 3 were filled with test compounds at 

different amounts. Then incubate the plates 

at 37 ̊ C for 18 hours. The minimum 

inhibitory concentration (MIC) and zone of 

inhibition of compounds were noted and 

compared with reference drug 

Erythromycin. 

 

Table 3 Antimicrobial screening 

 

Compounds Concentration       Name of micro-

organisms 

   (mg/ml)       

E.coli 

      

S.aureus 

      S1       10 

       5 

     2.5 

      18 

      10 

       9         

         15 

          9 

          - 

      S2       10 

       5 

      2.5 

      14 

       - 

       - 

         14 

         16 

          - 

      S3      10 

      5 

     2.5 

      16 

      14 

       - 

         13 

         11 

         12 

 Standard        10      

23±2 

          - 

 

 

Conclusion:- 

                  The expressive group of nitrogen 

based heterocyclic composition exhibited 

likely outcomes in the bulk of medical 

specialty. The 1- [1H-benzimidazole -1 – yl 

-(phenyl)-methyl] - 5 - methyl - 1, 2 - 

dihydro - 2 -substituted - 3H - pyrazol – 3 - 

one were synthesized and analyzed by FTIR 

and H1NMR spectra. The imidazole-

pyrazole nucleus of compound enhanced 

antimicrobial activity. The compound S1, S2 

and S3 showed zone of inhibition and MIC 

against E.coli and S.aureus strains were 

compare with Erythromycin which is used 

as reference drug. 
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