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ABSTRACT: 

An effective and novel green approach developed for preparation of 2- substituted 

benzimidazole. The benzimidazole derivatives prepared by condensation of 2,3-Diamino 

benzene and substituted benzaldehydes  using waste curd water (WCW) under normal reaction 

condition. The waste curd water has shown its dual action as a solvent and biocatalyst also in 

the synthesis of Benzimidazole derivatives. This novel synthesis method produced 

benzimidazole derivatives with short reaction time and good yield of 76-85%. Our protocol is 

economical, more efficient and environmentally benign than conventional protocols for 

benzimidazole synthesis. 
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INTRODUCTION: 

   In recent decades, scientists have been engrossed towards development of novel heterocyclic 

compounds as it showed remarkable applications in agricultural, industrial, pharmaceutical, 

medicinal and material chemistry fields.i The wide range of heterocyclic compounds with 

distinct structural features have been utilized in different beneficial determinations.ii Among 

these heterocycles, benzimidazole is one of the most important example of nitrogen containing 

heterocycle which has been well known for its biologically activities  such as anti-HIV, anti-
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cancer, anti-inflammatory, anti-bacterial, anti-fungal, anti-histaminic, anti-oxidant and anti-

coagulant agents.iii-viii  

    Hence, molecular skeleton containing benzimidazole ring showed huge applications ix-x and 

in that perspective development of benzimidazole derivatives by using novel synthetic methods 

made challenges for synthetic organic chemists. Generally, synthesis of benzimidazole 

achieved by acid catalyzed condensation of 2,3-diamino benzene and benzaldehyde.xi Many 

reports for synthesis of 2- substituted benzimidazole using  different acids such as citric acidxii, 

acetic acid,xiii B.S.A.,xiv lactic acidxv etc. Along with acid catalyzed conditions, synthesis of 2- 

substituted benzimidazole achieved by metal catalysed,xvi nanoparticle catalyzed,xvii 

Microwave assisted,xviii mortar-pestle operated,xix  ionic liquids,xx DES catalyzedxxi 

methodologies were reported. The wide ranges of homogenous as well as heterogenous 

catalysts were screened for synthesis of benzimidazole derivatives. But now days,  only 

synthesis of heterocyclic compound is not sufficient and chemists are credited for development 

of heterocycles using Green synthesis approach. xxii With this interest our group  reported eco-

friendly tamarind juice catalyzed synthesis of coumarin derivatives xxiii and  in continuation of 

green synthesis approach, we focused on development of benzimidazole derivative with the 

use of simple, efficient and environmentally benign catalyst. Herein we reported synthesis of 

2-substituted benzimidazole by reaction of 2,3–diamino benzene and benzaldehyde derivatives 

using waste curd water (wcw) as biocatalyst at room temperature. 

 

EXPERIMENTAL SECTION: 

The chemicals were purchased from Loba Chemie and Sigma Aldrich companies and used as 

it is without further purification. The waste curd water (wcw) was prepared as per reported 

procedure. xxiiv The reaction progress monitored by thin layer chromatography using silica gel. 

All the melting points were taken in open glass capillaries and are uncorrected.  

 

GENERAL PROCEDURE: 

Preparation of 2- substituted benzimidazole (Scheme-1): 

         To the 50 ml. round bottom flask, benzaldehyde (1 mmol) (2a), 2, 3-diaminobenzene (1 

mmol) (1) and 10 ml of catalyst (wcw) was added. The reaction mixture was stirred at room 

temperature for 2-3 hrs. The progress of reaction monitored by using TLC. On the completion 

of reaction which confirmed on TLC, the reaction mixture was poured into ice cold water under 

stirring solid product was get separate out. The separated product was filtered, washed with 

water and on drying it offered crude solid product. The solid product was purified with 

recrystallization process. The pure products were yielded. The melting points of all the 

synthesized compounds (3a-i) were matches with reported literature values.xxv- xxvii 
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Scheme-1: Synthesis of 2-Substituted Benzimidazole derivatives 
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En

try 

R- Producta Time 

(Hrs.) 

Yieldb  

(%) 

Melting Points (◦C ) 

 

Observed Reported xxv 

3a -H 

H

N

N

 

2 83 289-290 288-290 

3b 4-Methyl 

H

N

N

CH3

 

1.5 84 260-261 261-263 

3c 3-Methoxy 

H

N

N

OCH3

 

2.5 76 206-207 205-206 

3d 4-Methoxy 

H

N

N

OCH3

 

2 82 229-230 229-231 

3e 4-Hydroxy 

H

N

N

OH

 

1.4 81 254-255 254-256 

3f 4-Chloro 

H

N

N

Cl

 

1.2 85 290-291 291-293 

3g 4- Bromo 

H

N

N

Br

 

1 84 251-253 250-252 

3h 2-Chloro 

H

N

N

Cl

 

2.8 80 232-233 232-234 

3i 2-Hydroxy 

H

N

N

OH

 

3 77 239-240 240-242 

a All synthesized products are well-known and their melting point values were matches with 

reported literature values. 

b Yields refer to pure isolated products. 

 

Table-1: Condensation reactions of 1,2-Diamino benzene with various derivatives of 

aldehyde 

 

RESULT AND DISCUSSION: 

 We have been reported, preparation of 2-phenyl1-H-1, 3- benzimidazoles (3a-

i) derivatives using novel waste curd water (wcw) as a biocatalyst. In our preliminary study, 

we monitored a model reaction of 2,3 Diaminobenzene (1) and benzaldehyde (2a) in presence 

of catalyst w.c.w. , it was found that the reaction could be finished with use of 5 ml. Waste 

Curd water at room temp. Under stirring condition. With the success in model reaction for 

screening of catalyst we moved for the optimal catalyst loading study and we carried out same 

reaction with variation of catalyst loading amount from 0 to 20 ml. In that, it was observed that 
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reaction gave highest yield of 83% product with 10 ml. of wcw loading. Also in order to 

investigate optimal temperature condition, the similar  model reaction was carried out at 10◦ C, 

R.T., 100◦ C conditions but it was observed  that, product yield seen maximum for the  room 

temp. condition. So, Waste curd water containing lactic acid can efficiently catalyze a one-pot 

synthesis of 2-substituted benzimidazole via condensation of 2, 3-Diaino benzene with 

benzaldehyde derivatives using 10 ml. of waste curd water under stirring at r.t. for 2-3 hrs. 

(Scheme- 1). With this optimal reaction conditions, which synthesized the desired 2- 

substituted benzimidazole derivatives (3a-i) with good yields of 78 -85% yield. Thus, we have 

developed a new protocol for the preparation of 2- substituted benzimidazole in presence of 

waste curd water as novel, efficient and greener catalyst with short reaction time and high 

yields.  

 

CONCLUSION: 

In conclusion, we have been report the development of green and proficient protocol for the 

development of  2-substituted benzimidazole derivatives using waste curd water as a greener 

solvent cum biocatalyst under normal temperature condition. This novel protocol involves 

development of benzimidazole derivatives with easy work-up, short reaction time and good 

yield of products. Thus, environmentally benign, cheap, readily available Waste curd water 

(wcw) catalyst efficiently produced 2-substituted benzimidazole derivatives using green 

approach. The utilization of bio waste curd water proved to be as an attractive strategy for the 

development of some other heterocyclic motifs in future. 
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