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Abstract: The pharmacological effects and other characteristics of benzimidazole and its derivatives. They 

take part in numerous biological processes, such as antiviral, anticancer, anti-diabetic, and antibacterial 

ones. While being treated to various catalysts, orthophenyldiamine and aromatic aldehyde were condensed 

to produce a number of benzimidazole derivatives in a high yield. This study has looked at a variety of 

microwave-assisted processes that include the synthesis of benzimidazole derivatives. 
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I. INTRODUCTION 

One or more cyclic rings and one or more heteroatoms, such as N, O, or S, are characteristics of heterocyclic 

compounds. in the pitch. Purine, histamine, proline, and pyrimidine are examples of nitrogen-containing heterocyclic 

proteins that are frequently found in both nature and pharmaceuticals. Even so, the bases in genetic material like DNA 

and RNA are more important and have a greater impact on life, such as how all living cells use energy. It also performs 

many other natural products, including those of an enzyme and a coenzyme. The bulk of physiologically active 

substances, including hormones, acids, enzymes, and neurotransmitters, may include one, two, or many heterocyclic 

rings.  

The most common hetocyclic compound among them is benzimidazole. There are many pharmacologically active 

heterocyclic compounds that combine benzimidazole and are frequently applied in therapeutic situations. Among other 

industries, pharmaceuticals, pesticides, agrochemicals, plastics, medicines, and colours all use a variety of synthetic 

and naturally occurring heterocyclic compounds. There is a tremendous opportunity to create novel heterocyclic 

compounds with high biological activity. Among these important heterocyclic, benzimidazole occupies a key position 

in medicinal chemistry. The first Benzimidazole derivatives were identified as potential chemotherapeutics in 1950. 5, 

6-dimethyl-1-D-ribofuranosyl Benzimidazole. 

The most common benzimidazole-containing compound is methyl benzimidazole, which is a component of vitamin B-

12 and other pharmaceuticals. Benzimidazole compounds have a wide range of biological activity, from commonly 

utilised human applications to carcinogenic qualities [1]. It is generally known that [2-3] has anthelmintic properties. 

Further pharmacological actions of benzimidazole derivatives include anti-ulsaral [4-6], cardio tonic [7], 

antihypertensive against depression [8], antibacterial and antiviral against virus and bacteria [9], anticancer [10], 

antimutagent[11], and antiallergenic [12]. Moreover, it possesses anti-inflammatory, antipyretic, and analgesic 

properties [13]. Moreover, it has anticalmodulin [15], anti-aggregate [16], and hypoglycemic [14] qualities.  

 

II.IMPORTANCE OF BENZIMIDAZOLE RING SYSTEM 

Benzimidazole and its derivatives are used in a variety of pharmacological and veterinary products that have 

therapeutic properties. The following is a list of some of the most significant Benzimidazole derivatives. 
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Table 1 

Sr.No. Trade Name Activity 

1. Mebendazole Anthelmintic 

2 Thiabendazole Anthelmintic 

3 Cambendazole Anthelmintic 

4 Albendazole Anthelmintic 

5 Albendazole Anthelmintic 

6. Flubenzadzole Anthelmintic 

7 Omeprazole Anti-ulcer drugs 

8 Lansaprazole Anti-ulcer drugs 

9 Rabeprazole Anti-ulcer drugs 

10 Pantoprazole Anti-ulcer drugs 

11 Esomeprazole Anti-ulcer drugs 

12 Triethoxy-pyridyl Benzimidazole derivative Anti-ulcer drugs 

13 Thiophene derivatives  of Benzimidazole Anti-ulcer drugs 

14 Droperidol 
Anti-psychotic agents 
 

15 Quinoline Benzimidazole Ana log 
Anti-psychotic agents 
 

16 Imidazole derivative with Benzimidazole 
Anti-psychotic agents 
 

17 Oxazole derivative with Benzimidazole Antimicrobial activity 

18 Oxazole derivative with Benzimidazole and thiolinkage Antimicrobial activity 

19 Bibenzoimidazole derivatives Antagonist 

20 Benzimidazole and coumarine derivative Antiseptic virus c activity 

21 Spiro compound of Benzimidazole NPY N5 Receptor Antagonist 

22 4-Carboxylic acid Benzimidazole Selective 5 HT 4 Antagonist 

23 Phenyl cylcohexyl derivative of Benzimidazole Amp Activated protein kinase activator 

24 Amide derivative of Benzimidazole Anticancer activity 

25 Substituted Benzimidazole Anticancer activity 

26 Alkyl substituted Benzimidazole Antiamoebic activity 
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27 Benzyl substituted carboxyl Benzimidazole Antilukamic activity 

28 Phenyl amine derivative of Benzimidazole Antidiabetic activity 

29 Amide derivative of Benzimidazole Cyticidal activity 

30 Thioether derivatives of Benzimidazole Nematicide and taenicid 

31 
Oxfendazole 
 

Roundworms and tapeworms 
 

32 
Ricobendazole 
 

Anthelmintic 
 

33 
Triclabendazole 
 

anthelmintic 

 

In addition to the very high efficiency of the benzimidazole, many of the procedures had to be improved because of the 

extremely high reaction temperature, extremely long reaction durations, highly poisonous solvent, and expensive 

catalyst, among other factors. [17] Hence, the development of simple, reasonable, efficient, and eco-friendly 

procedures for the synthesis of benzimidazoles remains a high research priority. From the first reports of microwave 

usage in synthetic chemistry in 1986, microwave-assisted processes are now common. Synthesis has been more 

commonplace recently, notably over the past two decades, thanks to the frequently short reaction times, high purity, 

and high yields of the resultant chemicals with high purity. There have been several documented techniques for 

microwave-assisted benzimidazole synthesis up to this time. 

 

1] DwiSapri Ramadhan et al 

Citronellal simple, a raw material isolated from Citrus hystrix DC. (kaffir lime) leaves in water, is microwave-

irradiated to create Benzimidazole derivative. 
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2] BougrinKandetal 

According to the microwave-assisted benzimidazole synthesis method described by Bougrin and They, 1,2-

diaminobenzene or 4-substituted-1,2-diaminobenzene and ethyl acetoacetate or ethyl benzoyl acetate on solid mineral 

supports or other support in dry media under microwave irradiation in domestic ovens leads to the formation of the 

Benzimidazole derivatives. [19] 
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3] Emre Mentese and etal 

For the synthesis of benzimidazole, a simple process was developed. Iminoester hydrochlorides of phenylacetic react 

quickly and effectively with 4,5-dichloro-1,2-phenylenediamine or their derivatives to yield benzimidazole derivatives 

in good quantities. [20] 
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4] D. Secci and etal 

With very small modifications, carriers using microwave irradiation and conventional heating techniques produced 1, 

2-diaryl-benzimidazole and 2-aryl-1H-benzimidazole derivatives. In general, the earlier method led to higher yields 

and faster reaction times. Reaction time is really brief. [21] 
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5] Jyoti Pandey etal 

Oxalic acid catalysed by aldehyde and 1, 2 Phenylenediamine are used as catalysts in this simple one-pot synthesis of 

benzimidazole. Benefit technique: faster reaction times, higher yields of the targeted goods, and simpler product 

insolubility were all attained. [22] 
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6] B. Guruswamy et al   

Ortho phenylene diamine and nicotinic acid were then placed into a microwave-safe vial after being put upon H2SO4-

SiO2. The vial was sealed and then placed in the microwave. The product was obtained through extraction and 

purification using column chromatography after 5 minutes of operation at 80 °C. [23] 
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7] Angela Rao, etal 

The microwave-assisted synthesis of 1H, 3H-thiazolo[3,4-a] leads to shorter reaction times, higher yields, and cleaner 

reactions. Benzimidazole, 2,3-diaryl-1,3-thiazolidin-4-ones, and 2-aryl-1-benzylbenzimidazoles. [24] 
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8] FatihYılmazetal 

Different Benzimidazole derivatives with a 5-nitro substitution and a 6-nitro substitution were created by microwave 

irradiating iminoester hydrochloride and 4-nitro-o-phenylenediamine as a starting point. In a relatively short amount of 

time, it produces a very good yield. [25] 
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9] Hue Thi Buu Bui etal 

Synthesis of new 2-quinolizinylBenzimidazole and 2-naphthalylBenzimidazole derivatives with various 5- and 6-

positioned substituents has been carried out in moderate to excellent yields by condensation of 4-oxo-4H-

quinolizinecarbaldehyde or naphthalene carbaldehyde with substituted o-Phenylenediamine, reaction occurring at 

lower temperature than conventional method and reaction occurring at very short reaction time. [26] 
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10] Janardan Singh Yadav etal 

When 2acetyl Benzimidazoles were coupled with substituted aldehydes in methanol in the presence of a base, the 

corresponding benzimidazolyl chalcones or unsaturated compounds were formed. To create under MWI conditions, 

these compounds were subsequently reacted with ethylenediamine or phenyldiamine. Rapid and high yield response is 

experienced. [27-30] 
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11] D.D. Rishiapathak, etal 

Making the 2-alkyl and 2-aryl substituted Benzimidazole derivatives involves reacting o-Phenylenediamine with 

various carboxylic acids while using polyphosphoric acid as a catalyst. There was a really quick response, and the 

yield was good. [30-34] 
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12] Feng, F. etal 

The process of making benzimidazole from 2-nitroaniline and ethanol using Cu-Pd/Al2O3 catalysts is straightforward, 

requires readily available starting ingredients, and is very efficient. The Cu-Pd/Al2O3 catalyst might be extensively 

modified by Mg to increase its catalytic activity. Microwave reaction is carried out at 100 w and produces a higher 

yield with good purity. [35-38] 
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13] Madhura Vijay Newrekar 

Using the microwave approach, derivatives of 2aryl Benzimidazole were created by condensing ophenylene diamine 

with a number of substituted aromatic carboxylic acids and aromatic aldehydes with good yield.[38] 
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III. CONCLUSION 

The properties of benzoimidazole and its derivatives have been extensively studied. Modern drug discovery relies 

heavily on the benzimidazole ring, a pharmacophore also presents in naturally occurring vitamin B12. Heat, 

sonication, or microwave energy are used to create the majority of benzimidazole derivatives. The concept of chemical 

reactions is growing in acceptance nowadays. The majority of these processes include condensation of 

1,2diaminobenzenes with aldehydes while being in the presence of an oxidising agent, as well as reactions between 

1,2diaminobenzenes and carboxylic acids or their derivatives. This approach uses microwave reactions, which need to 

have a very short lifespan, a high yield, and purity. Researchers are still interested in these ecofriendly ways to make 

benzoimidazoles. Reviewing the literature on the microwaveaided synthesis of benzimidazole derivatives is the goal of 

this study. 
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