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ABSTRACT 

The H2O2 –PCl5 reagent system has been found to be an efficient reactive reagent for the one pot conversion of 2-

mercaptobenzimidazole to 2-benzimidazolesulfonyl chloride with high purity. 2-Benzimidazolesulfonyl chloride on reaction 

with aromatic amines in the same pot results in the formation of corresponding new2-benzimidazolesulfonamides derivatives 

in excellent yields and in short reaction time. 
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INTRODUCTION 

The search of simple, efficient, economical, cascade and eco-friendly chemical processes or 

methodologies for synthesis of potent organic compounds from easily available reagent is one of the major 

challenges for an organic chemist. Extensive biochemical and pharmacological studies have confirmed that 

benzimidazole molecules are effective against various strains of microorganisms1-7. Benzimidazole are 

regarded as a promising class of bioactive heterocyclic compounds that exhibit a wide range of biological 

activities. Specifically, this nucleus, a constituent of vitamin-B12
8. 2-mercapto-benzimidazole derivative is 

one of the most important derivatives of benzimidazole exhibiting a wide variety of interesting biological 

activities such as antimicrobial9 and neutropic10 activities. 

The sulfonamide functional group has a long and rich history in organic chemistry and drug 

discovery. Sulfonamides remain a particularly important class of compound for the treatment of infectious 

diseases11-16 and used as anti-inflammatory, anticancer and antiviral agents17-19. Over 30 drugs containing 

this functionality are in clinical use including, antibacterial, diuretics, anticonvulsants, hypoglycemic and 

HIV protease inhibitors20. More recently, sulfonamides have been found to be potent cysteine protease 

inhibitors, which could possibly extend their therapeutic applications to include conditions such as 

Alzheimer’s disease, arthritis and cancer21. Sulfonamides are among the most widely used antibacterial 

agents in the world, chiefly because of their low cost, low toxicity and excellent activity against common 

bacterial diseases22.  
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There are various synthetic methods available for the preparation of sulfonamides23-35. The most 

common involve nucleophilic attack by ammonia or primary or secondary amines on sulfonyl chloride in the 

presence of a base. Although this method is efficient, it is limited by the formation of undesired di-

sulfonamides with primary amines and by the need of drastic reaction conditions for less nucleophilic 

amines such as aniline. It also requires the availability of sulfonyl chlorides, some of which are difficult to 

store and handle. In view of the above limitations and due to the versatile biological activity of 

sulfonamides, their synthesis under mild reaction conditions is a field of growing research interest. Here in, 

we have introduced a useful one-pot method for the synthesis of some benzimidazole derivatives through the 

conversion of 2-mercaptobenzimidazole into 2-benzimidazole sulfonylchloride and their transformation to a 

new heterocyclic system such as N-(4-Methoxyphenyl)-1H-benzo[d] imidazole-2-sulfonamide. The route 

for the synthesis of sulfonamide is as shown below (Scheme 1). 
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Scheme 1 

EXPERIMENTAL 

All used chemicals were of AR grade. Melting points were measured on a Kofler hot stage apparatus 

and are uncorrected. 1H NMR and 13C NMR spectra were obtained with a Bruker FT-500 spectrometer in 

chloroform using tetramethylsilane as an internal standard. IR spectra were acquired on a Bruker FT-IR 

spectrometer. Elemental analyses were carried out with a Perkin Elmer model 240-C apparatus. The 

progress of the reactions was monitored by TLC on silica gel GF254 using ethyl acetate as eluent. 

General procedure for the synthesis of 2-benzimidazolesulfonamides 

A mixture of 2-mercaptobenzimidazole (1 mmole), 30% H2O2 (3 mmoles) and PCl5 (1 mmole) was 

stirred in acetonitrile at room temperature for an appropriate time. After consumption of the thiol as 

indicated byvTLC, a solution of aromatic amines (1 mmole) in triethylamine (0.5 mL) was added. The 

resulting mixture was stirred at room temp. When TLC showed complete disappearance of starting material 

and then mixture was acidified with 2 N HCl and extracted with EtOAc. The organic layer was washed with 

H2O and brine and dried over MgSO4. The filtrate was evaporated and the corresponding pure sulfonamides 

were obtained as a crystalline solid, which on recrystallization from a mixture of ethanol and water affords 

analytically pure products. The synthesized compounds were characterized by IR, 1H NMR, 13C NMR. The 

spectral and analytical data of compounds are as follows. 

(1) N-(p-tolyl)-1H-benzo[d] imidazole-2-sulfonamide (Entry 1) 

M.P. = 159oC. 1H NMR (200 MHz, CDCl3): δ 2.52 (s, 3H), 5.90 (s, 1H, N-H), 7.04 (d, 2H), 7.08          

(d, 2H), 7.17 (d, 2H), 7.14 (d, 2H), 9.26 (S, 1H).  

13C NMR (50 Hz, CDCl3) δ 39.30, 122.18, 122, 132.23, 132.23, 143.12. 

IR Spectra-1150 cm-1, 1700 cm-1, 1450-1650 cm-1, 3000 cm-1, 3608 cm-1. 

Anal. Calculated for C14H13N3SO2: C- 58.53, H-4.52, N-14.63. 
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Found: C-58.50, H-4.48, N-14.60. 

(2) N-(4-Methoxyphenyl)-1H-benzo[d]imidazole-2-sulfonamide (Entry 2) 

M.P. = 205-210oC. 1H NMR (200 MHz, CDCl3): δ 3.81 (s, 3H), 4.6 (s, 1H), 5.5 (s, 1H), 6.71 (d, 2H), 

6.91 (d, 2H), 7.20 (d, 2H), 7.57 (d, 2H).  

13C NMR (50 Hz, CDCl3) δ 55.1, 115.5, 115.2, 122.5, 123.5, 131, 139, 142,152.8 

IR Spectra-1145 cm-1, 1710 cm-1, 1420-1610 cm-1, 3100 cm-1, 3508 cm-1. 

Anal. Calculated for C14H13N3SO3: C- 55.45, H-04.30, N-13.86. 

Found : C-55.44, H- 04.28, N-13.84.  

(3) N-(o-Tolyl)-1H-benzo[d]imidazole-2-sulfonamide (Entry 3) 

M.P. = 165-168oC. 1H NMR (200 MHz, CDCl3): δ 2.10 (s, 3H), 4.2 (s, 1H), 5.4 (s, 1H), 6.20-7.12 

(m, 4H), 7.20 (d, 2H), 7.57 (d, 2H).  

13C NMR (50Hz, CDCl3) δ 17.3, 122, 122.2, 138.5, 140.4, 135.7, 125.2, 127.5, 130.3, 133.2 

IR Spectra-1147 cm-1, 1705 cm-1, 1450-1650 cm-1, 2950 cm-1, 3350 cm-1. 

Anal. Calculated for C14H13N3SO2: C-58.54, H-04.53, N-14.63. 

Found: C-58.53, H-04.53, N-14.62. 

(4) N-(4-Bromophenyl)-1H-Benzo[d] imidazole-2-sulfonamide (Entry 4) 

M.P. = 162oC. 1H NMR (200 MHz, CDCl3): δ, 5.90 (s, 1H, N-H), 7.51 (d, 2H, J = 9Hz), 7.65 (d, 2H, 

J = 9Hz), 7.75 (d, 2H, J = 8Hz), 8.01 (d, 2H, J = 8Hz), 9.28 (s, 1H, -NH).  

13C NMR (50 Hz, CDCl3) δ, 122.18, 122, 132.23, 132.23, 140.2, 143.12. 

IR Spectra-1145 cm-1, 1715 cm-1, 1450-1650 cm-1, 2800 cm-1, 3008 cm-1. 

Anal. Calculated for C13H10N3SO2Br: C- 44.32, H-2.84, N-11.93. 

Found: C-44.1, H-2.7, N-11.80. 

(5) N-(2-Nitrophenyl)-1H-benzo[d]imidazole-2-sulfonamide (Entry 8) 

M.P. = 180oC. 1H NMR (200 MHz, CDCl3): δ, 6.10 (s, 1H), 7.55 (d, 2H), 7.65 (d, 2H), 6.70-7.95           

(m, 4H), 9.21 (S, 1H).  

13C NMR (50 Hz, CDCl3) δ 114.3, 118.2, 120.7, 122.9, 124.0, 135.86, 136.7, 138.9, 142.5, 141.8. 

IR Spectra-1140 cm-1, 1710 cm-1, 1450-1650 cm-1, 2950 cm-1, 3350 cm-1, 1300-1550 cm-1
. 

Anal. Calculated for C13H10N4SO4: C- 49.05, H-3.14, N-17.61. 

Found: C-49.01, H-3.10, N-17.50. 
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RESULTS AND DISCUSSION 

Here, it was observed that the H2O2-PCl5 reagent system can be used for the oxidative-chlorination 

of thiols into sulfonyl chloride, which are important synthetic precursors. Our aim is to develop new route 

for synthesis of new 2-benzimidazolesulfonamide (Table 1, Entry 01-10). We report here a new, mild, 

efficient, one pot synthesis of such compounds via the reaction of amines with 2-mercaptobezimidazole in 

the presence of H2O2-PCl5 reagent system in acetonitrile at room temperature. PCl5 was used because of its 

low cost and easily available selective chemical reagent, which play very important roles in organic 

synthesis, but it has not been studied as promoter in the conversion of thiols to sulfonamides until now. To 

the best of our knowledge such a reagent system for the preparation of sulfonamides has not been described 

in the literature.  

To optimize the reaction conditions, 2-mercaptobenzimidazole and 4-methyl aniline were used as 

model substrate. Good results were obtained, when reactions was carried out using 3 moles of 30% H2O2,          

1 mole of 2-mercaptobenzimidazole and 1 mole of PCl5 at room temperature in acetonitrile solvent. This 

reagent system was found to be fruitful for both electron donating and electron withdrawing aromatic thiols 

with high yield and short reaction time (Scheme 2). Some results are shown in Table 1. 

 

Scheme 2 

Table 1: Formation of 2-benzimidazolesulfonamides from 2-mercaptobenzimidazole and various 

aromatic amines 

Entry Structure and name of  products 
Final product 

Time (min.) 

Yield 

(%) 

1. 

 

N-(p-Tolyl)-1H-benzo[d]imidazole-2-sulfonamide 

15 94 

2. 

N-(4-Methoxyphenyl)-1H-benzo[d]imidazole-2-sulfonamide 

14 98 
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3. 

N-(o-Tolyl)-1H-benzo[d]imidazole-2-sulfonamide 

17 95 

4. 

N-(4-Bromophenyl)-1H-benzo[d]imidazole-2-sulfonamide 

16 97 

Cont… 

Entry Structure and name of  products 
Final product 

Time (min.) 

Yield 

(%) 

5. 

N-(2-Hydroxyphenyl)-1H-benzo[d]imidazole-2-
sulfonamide  

15 94 

6. 

N-(4-Chloro-2-nitrophenyl)-1H-benzo[d]imidazole-2-sulfonamide 

18 93 

7. 

N-(4-Chlorophenyl)-1H-benzo[d]imidazole-2-sulfonamide 

16 96 

8. 

N-(2-Nitrophenyl)-1H-benzo[d]imidazole-2-sulfonamide 

19 95 

9. 

N-(4-Methoxy-2-nitrophenyl)-1H-benzo[d]imidazole-2-
sulfonamide  

 

 

16 

 

 

97 
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10. 

N-Phenyl-1H-benzo[d]imidazole-2-sulfonamide 

15 98 

* Purity of products was checkedby TLC and all synthesized compounds were characterized by M.P., IR, 
1
H 

NMR, and 
13

C NMR spectroscopy.* Yield refers to pure isolated product 

The new 2-benzimidazolesulfonamide derivatives were screened for their antimicrobial activity. The 

antimicrobial activity was tested by Disc diffusion method by department of Biotechnology sub campus          

Dr. B. A. M. University, Aurangabad. Compounds were tested at 15 µg/mL concentration and minimum 

inhibition concentration was determined. Ampicillin was taken as standard for antibacterial screening. After 

screening five products (Table 1, Entry 1 – 5) out of them, first three sulfonamides show good biological 

activity against various bacteria. The details are given in Table 2. 

Table 2 

S. 

No. 

Organisms Gram 

nature 

Compounds (Diameter of zone of inhibition) 

        1                   2                   3                   4                   5 

1 Escherichia coli Gm –ve Below             

5 mm 

6 mm 6 mm Below             

5 mm 

Below                  

5 mm 

2 Salmonella typhi Gm –ve 6 mm 7 mm 7 mm 6 mm 6 mm 

3 Azotobacter sp. Gm –ve 7 mm 6 mm Below                     

5 mm 

Below                    

5 mm 

Below                   

5 mm 

4 Proteus vulgaris Gm –ve 6 mm 6 mm Below             

5 mm 

Below                  

5 mm 

6 mm 

5 Erwinia sp. Gm –ve Below                  

5 mm 

Below                  

5 mm 

7 mm Below                   

5 mm 

Below                  

5 mm 

6 Staph. Aureus Gm +ve 6 mm 6 mm 6 mm 6 mm Below                     

5 mm 

7 Bacillus sp. Gm +ve Below                     

5 mm 

6 mm 6 mm Below                    

5 mm 

6 mm 

CONCLUSION 

We have found simple, efficient, economical and one pot methodology for synthesis of antimicrobial 

active new 2-benzimidazolesulfonamide derivatives from 2-mercaptobenzimidazole and aromatic amines 

using H2O2-PCl5. The protocol offers several advantages such as good yield of product and very short 

reaction times at room temperature. This reaction is very easy to handle, environmentally safe and less 

costly. Further investigation into the scope and synthetic applications of this reaction is currently under 

investigation in our laboratory.         
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