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Abstract: 
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A large variety of 2-substituted benzimidazoles have been found to possess anti-inflammatory, 
antispasmodic, a ntihistaminic, a ntimicrobial, anticancer, c ycloxygenase inhibitor, and HIV-1 
reverse transcriptase inhibitor activi ties. 2-alkyl benzimidazole and 2-aryl benzimidazoles were 
synthesized with different acids namely a cetic acid, o-c hlorobenzoic ac id, b enzoic ac id a nd 
cinnamic a cid. T hese were f urther treated with tosyl c hloride a nd benzoyl c hloride t o get N-
substituted be nzimidazole de rivatives. These N-substituted be nzimidazoles wer e tested for 
antimicrobial ac tivity a gainst Escherichia coli, Pseudomonas aeruginosa and Staphylococcus 
aureus. Some o f th e products exhibited interesting ac tivity wi th known s tandard drug at same 
concentration. The study was aimed to develop some benzimidazoles with antimicrobial activity. 
Keywords: Antibacterial activity; Antifungal activity; Benzimidazoles; Ciprofloxacin 
Introduction: 
Benzimidazoles are a  group of mo lecules 
which have shown potential for app lication 
in a variety of pharmacological targets. They 
are of wide interest because of their diverse 
biological activity a nd clin ical applications. 
A la rge var iety of  2 -substituted 
benzimidazoles have been found to possess 
anti-inflammatory[1], 
antispasmodic[2],antihistaminic[3], 
antimicrobial[4,5,6],antitumour[7],anticance
r[8]and cy cloxygenase inhibitors[9] 
activities. I n a ddition benzimidazoles have 
also b een i nvestigated f or their analgesic 
[10] a nd ant tubercular [11], activit y. 
Although a variety  o f benzimidazole 
derivatives are kn own, the d evelopment of 
new and convenient s trategies to s ynthesize 
new biologically active benzimidazoles is of 
considerable in terest. Antimicrobial 
activity: The an tibacterial ac tivity was 
carried out by  cup plate m ethod. Standard  
cultures of E .coli, ps eudomonas aeruginosa 
and staphy lococcus au reus were use d. 
Ciprofloxacin was ta ken o n standard 
reference and the compounds were checked 
for their ant ibacterial activity. Al l 
compounds were a lso eva luated for their 
antifungal activity aga inst Candida albicans 
using Fluconazole as a standard drug. 

Materials and Methods: 
Experimental: 
The m elting points o f compounds w ere 
recorded using Thiel’s m elting point 
apparatus and a re un corrected. Pu rity of 
compounds was c hecked on sil ica get-G 
plates by  TLC. I R sp ectra of co mpounds 
were rec orded on Perkin-E lmer FIIR 
spectrophotometer in  the r ange 4000-40000 
in Nujol mull and KBr pellets. 
HNMR spectra were recor ded on Brucker 
Advance II 400 NMR spectrophotometer in  
CDCl3 or  DMSO u sing TMS as  inte rnal 
standard. 
Synthesis of 2-substituted benzimidazoles 
(1a-1d): o-phenylene diamine (0.1mol) was 
refluxed with d ifferent aliphatic and 
aromatic c arboxylic a cids in e quimolar 
quantity in  presence of 4NHCl  [12], Af ter 
completion o f reaction mi xture wa s cooled, 
10% Na OH s olution wa s added slowly, 
crude product wa s washed with  ice co ld 
water and filtered and re crystallized wi th 
water ethanol mixture.  
Synthesis of 1-(4-methyl benzene 
sulphonyl)-2-substituted benzimidazole 
(2a-2d):  e quimolar q uantity of 1a -1d 
(0.01ml) a nd 4-methyl be nzene s ulphonyl 
chloride in aqueous N aOH solution ( 10%, 
20ml) was stirred for 10-12 hrs. at room  
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Scheme: Synthesis of Compounds

  
 

Table 1: Physical and Analytical data of compounds
  

Com. No. Mol. Formula R M.P. (ºC) NMR (δppm) IR(KBr)cm-1 

2a 
 
 
 
3a 
 
 
2b 
 
 
 
3b 
 
 
2c 
 

C15H14N2O2S 
 
 
 
C14H12N2O 
 
 
C20H15N2O2SCl 
 
 
 
C20H13N2OCl 
 
 
C20H16N2O2S 
 

methyl 
 
 
 
methyl 
 
 
o-chlorophenyl 
 
 
 
o-chlorophenyl 
 
 
phenyl 
 

117-120 
 
 
 
168-170 
 
 
134-138 
 
 
 
122-127 
 
 
115-120 
 

2.9(3H,S,CH3-C2 
benzimidazole) 
2.4 (3H,S,aromatic, 
substituted CH3) 
7.1-7.5 (9H,M,aromatic)  
2.6 (3H,S,CH3) 
7.2-8.0 (12H,M,aromatic), 
2.9 (3H,S,CH3 substituted 
benzimidazole) 
 
 
7.1-7.2 (13H,M,aromatic) 
 
 
7.0-8.1 (13H,M,aromatic), 
2.5 (3H,S,CH3) 

1621.0 (C=N) 
1357.6 (C-N) 
1215.7 (SO2) 
 
1621.5(C=N), 
1358.1(C-N) 
1656.6 (C=O) 
1590.2(C=N), 
1314.8 (C-N), 
1266.0 (SO2), 
709.6 (Cl) 
1592.2 (C=N), 
1312.9 (C-N), 
1689.7 (C=O) 
1598.6 (C=N), 
1309.0 (C-N), 

 



S.K.Gupta  et al, /J. Pharm. Sci. & Res. Vol.2(4), 2010, 228-231 

230 
 

 
3c 
 
 
2d 
 
 
 
 
3d 

 
C20H14N2O 
 
 
C22H18N2O2S 
 
 
 
 
C22H16N2O 

 
phenyl 
 
 
2-phenyl-1-
ethenyl 
 
 
 
2-phenyl-1-
ethenyl 

 
175-180 
 
 
124-128 
 
 
 
 
98-102 

 
7.3-7.5 (14H,M,aromatic) 
 
 
7.2-7.5 (13H,M,aromatic), 
6.44-6.48 (2H,d,CH=CH), 
2.3 (3H,S,CH3) 
 
 
7.2-7.6 (14H,M,aromatic), 
6.4-7.0 (2H,d,CH=CH) 

1222 (SO2) 
1590.1 (C=N), 
1314.9 (C-N), 
1690.3 (C=O) 
1627.0 (C=N), 
1310.9 (C-N), 
1494.2(CH=CH) 
1222.4 (SO2) 
1627.4 (C=N), 
1494.1(CH=CH) 
1324.0 (C-N), 
1686.6 (C=O) 

           
 

Table 2: Inhibition Zones (Antibacterial Activity)
 

Compound Esch eria 
Coli 
(EC) 

Pseudomonas 
aeruginosa 

(PA) 

Staphylococus  
aureus  
(SA) 

2a ++  +++ + 
3a + ++ - 
2b + + - 
3b + ++ + 
2c - + + 
3c - + - 
2d + +++ + 
3d -  ++ - 

Standard(Ciprofloxacin) ++++  ++++ +++ 
  

Concentration     = 100 g/ml  
 Greatest inhibition zone   ++++ 
 Good inhibition zone               +++ 
 Average inhibition zone   ++ 
 Poor inhibition zone                + 
 No  inhibition zone    - 
 
temperature, ex cess of a cid chlorides were 
removed by wa rming t he s olid se parated 
was washed wi th dilute HC l, filtered dried 
and recrystallized from methanol to give 2a-
2d. 
 Synthesis of 1-benzoyl-2-substituted 
benzimidazole (3a-3d): An  equimolar 
mixture of 1 a-1d ( 0.01mol) a nd b enzoyl 
chloride i n aqueous N aOH (10 %) solution 
was stirred f or 10- 12 hr s. at r oom temp. A 
solid ppt., that separated was filtered off and 

washed with d il HCl, recrystallized with 
THF. 
Results  and Discussion: 
The 2-alkyl a nd ary l benzimidazoles were  
reacted with toluene sulphonyl chloride and 
benzoyl chloride to get  N-substituted 
benzimidazole de rivatives. These N -
substituted benzimidazoles were selected for 
the st udy and tested for  a ntimicrobial 
activity. 
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Table 3: Inhibition Zones (Antifungal   
Activity) 

S. 
No. 

Compound 
Code 

Activity on 
Candida 
albicans 

1. 2a  ++ 
2. 3a  + 
3. 2 b - 
4. 3 b - 
5. 2c  + 
6. 3c  + 
7. 2d +++ 
8. 3 d - 
9. Standard (Fluc

onazole) 
++++ 

 
Concentration        = 1000  g/ml 
Greatest inhibition zone  ++++ 
Good inhibition zone              +++ 
Average inhibition zone   ++ 
Poor inhibition zone                         + 
No inhibition zone    - 
First the ant ibacterial act ivity was c arried 
out ag ainst Esch erichia co li, pseudomonas 
aeruginosa an d staphylococcus 
aureus.Compound 2d h ad shown very  good 
activity against pseudomonas aeruginosa, 2a 
also shown  good act ivity ag ainst 
pseudomonas. Wh ile 3d a nd 3a exh ibited 
average anti bacterial act ivity a gainst sa me 
organism. The e ntire c ompounds e xhibited 
very l ess or no  activity against 
staphylococcus aureus. While 2a, 2d and 3d 
exhibited avera ge or no activity against E. 
coli. Co mpound 2a a nd 2d showed very 
good a ntifungal ac tivity a gainst Candida 
albicans. 
 

Conclusions:  
We repo rted a conven ient synthetic method 
for the synthesis of new compounds and the 
results o f ant ibacterial and antifungal 
screening w ere en couraging. F urther 
investigations wi th appropriate structural 
modifications of title compounds may result 
in therapeutically useful products. 
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