
167 Rohit et al.                                                                        International Journal of Modern Pharmaceutical Research 

Volume 5, Issue 3. 2021                      │                    ISO 9001:2015 Certified Journal                      │                    167 

 

 

 

CHEMISTRY OF BENZIMIDAZOLE AND THEIR DERIVATIVES: MINI REVIEW 
 

Rohit Verma
1
*, Chitra Gupta

2
, Ali Mohd Ganie

2
, Vaibhav Kumar

3
, Sanjay Singh

1
 and P.K. Singh

4 

 
1
Department of Chemistry, T.R.S. P.G College, Rewa (M.P.) 486001, India.

 

2
Department of Chemistry, Bundelkhand University, Jhansi (U.P.) 248124, India. 

3
Bundelkhand University, Jhansi (U.P.) 248124, India. 

4
Department of Chemistry, P.G College, Sidhi (M.P.) 486661, India. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 
 

The publication, many new strategies for the synthesis of 

benzimidazole derivatives are discovered and 

reportedabl.
[1,2]

 A literature.
[3-5]

 survey has uncovered 

that the various derivatives of benzimidazole have been 

synthesized for their pharmalogical activities and many 

of them supported the finding that benzimidazole 

derivatives are potent against various microorganism 

strains. 

 

The aim of object of this paper is to review the discovery 

and the synthesis of benzimidazole containing nucleus 

derivatives by using different routes for obtaining good 

yield of them, mainly drugs for screening various 

therapeutic classes few of them are discussed below. 

 

The Heterocyclic compound,
[6]

 is a Carbocyclic 

compound in which at least one atom other than Carbon 

atom forms a part of the ring system. Besides the most 

common atoms like N,O and S the other Heteroatoms are 

known widely.
[7]

 Furthermore there is rapid rise in 

number of Heterocyclic compound which may be 

aliphatic or aromatic in nature. Both these types of 

compound differ in their properties due to the presence 

of ring strain. 

 

Among different Homoazoles Benzimidazole,
[8]

 is 

bicyclic in nature which consists of the structure of 

Benzimidazole is as follows:  

 
N

NH  
 

The Benzimidazole ring system can be theoretically 

derived,
[9]

 by fusion of aromatic compound Benzene and 

Imidazole ring (containing two Nitrogen atoms at non 

adjacent positions) as indicated in the numbering system 

through its 1-2 bond to a benzene ring.
[10] 
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ABSTRACT  
 

Benzimidazole is a heterocyclic aromatic organic compound containing nitrogen. This 

bicyclic compound is formed by the fusion of benzene with imidazole ring. It is a vital 

Pharmacophore and privileged structure in medicinal chemistry which exhibits various 

therapeutic activities like antiulcer, antihypertensive, analgesic, antiviral, antifungal, 

anticancer and antihistaminic. The disease conditions targeted by these activities are 

discussed. The present article extensively covers various procedures of synthesis of 2-

substituted benzimidazole and its analogs by utilizing different catalysts, solvent 

conditions, reactants and microwave irradiation with the aim to obtain an inexpensive, 

eco-friendly, less time-consuming procedure which ensures good yield and quick 

isolation of the pure product. Presence of benzimidazole nucleus in numerous 

categories of therapeutic agents such as antimicrobials, antivirals, antiparasites, 

anticancer, anti-inflammatory, antioxidants, proton pump inhibitors, antihypertensives, 

anticoagulants, immunomodulators, hormone modulators, CNS stimulants as well as 

depressants, lipid level modulators, antidiabetics, etc. has made it an indispensable 

anchor for development of new therapeutic agents. This review is summarized to know 

about the chemistry of benzimidazole and their derivatives of substituted 

benzimidazole along with their physical and chemical properties. We demonstrate the 

change in properties of benzimidazole with change in their structure, their isomers, 

uses and their pharmacological activity. 
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The numbering system for the Benzimidazole is as 

follows: Occasionally 2- positions is designated as the 5-

position. 
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The numbering in the benzimidazole ring system is done 

as shown below. 
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The Benzimidazole are also known as Benziminazolones 

or Benzoglyoxalines. They are also known as the 

derivative of o-phenylenediamines. 

 

Some are the nucleobases (purines biomolecules 

derivatives) in the Nucleic acid of DNA and RNA. Also 

it is a 4,5 nitrogen containing compounds. 
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Fig. Common biomolecules with a “6+5” heterocyclic structure. 

 

Isomerism Tautomerism 

Tautomerism is a cyclic analogous to that found in 

Imidazoles and Amidines, the two Nitrogens present in 

the Imidazole ring are different from one another in their 

nature and this makes the properties of the ring system 

diverse in character. The Nitrogen bearing Hydrogen 

atom is sp
2
 in character and is often referred as Pyrole 

Nitrogen and the other is sp
2
 in character and is often 

referred as Pyridine Nitrogen. 

 

Benzimidazole possesses each acidic also as basic 

nature. The NH cluster present in benzimidazole is 

relatively powerful acidic and frail basic extra 

characteristic of benzimidazole is that they need the 

capability to make salts. Benzimidazoles with 

unsubstituted NH teams show quick prototropic 

tautomerism that ends up in balance mixtures of 

asymmetrically substituted compounds. Benzimidazole 

that embrace an atom connected to the Nitrogen in the 1-

position promptly tautomerize this could be delineating 

as follows.
[9,11,12]  

 

N

NH

NH

N

Benzimidazole structure with its tautomer.

Acidic Basic

 
 

Our target molecules were based on benzimidazole 

derivatives. It is possible to design a wide range of 

potential microbial inhibitors by replacing the hydrogen 

at various positions of the benzimidazole ring with 

different functional groups. However, the most 

accessible derivatives are those with substituents at the 

1-, 2- and 5-positions. Retro synthesis analysis of a 2,5-

disubstituted benzimidazole identified two fragments, 

which explain why these particular substitute 

benzimidazoles are easy to prepare.  
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Due to this tautomerism, certain Benzimidazole 

derivatives that appear as the first isomers in reality the 

tautomers 4- and 5- positions are equivalent to 6- and 7- 

positions because of this phenomenon. For example, 5-

Methyl Benzimidazole is a tautomer of 6-Methyl 

Benzimidazole. Although two non-equivalent structures 

can be written, the two structures are tautomers and both 

structures represent the same compound known. 

 

This may be illustrated with 5- or 6-methyl 

benzimidazole. 
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To prevent any confusion between the two tautomers, 

both the designating structures are written with the 

second one in parenthesis, e.g., 5-or 6-Methyl 

Benzimidazole. When 5- group attached to the Nitrogen 

in the 1-position is other than Hydrogen, such 

tautomerism is prevented and only isomeric forms exist. 

Thus, 1,5-dimethylbenzimidazole and 1,6-

dimethylbenzimidazole exist as distinct, isomeric 

compounds.  
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Fig. Isomeric structure of 1,5- and 1,6-dimethyl benzimidazole. 

 

Due to clinical and pharmacological activities of 

benzimidazoles chemists tried to synthesize the 

benzimidazole in the laboratory.  

 

Historically the first benzimidazole was prepared in 1872 

by Hoebrecker,
[13]

 who obtained 2,5- or 2,6-dimethyle 

benzimidazole by the reduction of 2-nitro-4-

methylaacetanilide. 
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Synthesis of Benzimidazole
[5,8,14-17]

 

A) By reaction with Carbonyl compound
[18]

 

1. Reaction with Aldehyde
[19-20]

 
Since an oxidation is involved, the reaction is best 

carried out under oxidative conditions. This oxidation 

may be brought about by the air or more conveniently, 

by the use of other oxidizing agents such as Cupric 

acetate. This latter reagent was first introduced by 

Weidenhagen. Weidenhagen’s method,
[21]

 consists in 

reacting the diamine and aldehyde in water or alcoholic 

solution in the presence of Cupric acetate or a similar 

Cupric salt. The Cuprous salt of the benzimidazole 

separates and by means of Hydrogen sulfide it may be 

readily decomposed to the free benzimidazole and 

Cuprous sulfide. The sulfide may be removed readily by 

filtration. By means of Weidenhagen’s method,
[21]
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excellent yields of 2-substituted benzimidazole may be 

obtained.  

 

The reaction between o-phenylenediamine and aldehydes 

as a method to synthesize benzimidazoles has been 

reviewed independently by Rao and Ratnam,
[22]

 and 

Smith and Ho.
[23]

 Various 2-substituted benzimidazoles 

(R = alkyl or aryl) were synthesized by condensing o- 

phenylenediamine with aldehydes in the presence of 

oxidizing agents such as Cupric acetate (Weidenhagen 

procedure)
[9,21] 

Mercuric oxide.
[24]

 (for 2-NHCOOMe), 

Chloranil (for 2-furyl),
[25]

 Lead tetraacetate,
[26]

 

Manganese dioxide,
[27]

 Nickel peroxide,
[28]

 and 

Nitrobenzene.
[29]

 An improvement in the conventional 

method is the use of the sodium bisulfite addition 

product of the aldehyde,
[30]

 which in boiling ethanol 

often results in good yields. 

 

NH2

NH2

+
R H

O
N

NH

ROxidising Agent

 
 

The reaction of o-arylenediamines with formaldehyde 

gives rise to 1-methyl Benzimidazoles.
[31,32]

 and these 

types of processes have been studied in detail.
[33]

 Its note 

worthy to mention here that the reaction of o-

phenylenediamine with aromatic aldehydes in methanol 

medium gave monoanils (Schiff bases, commonly known 

as monoanils in benzimidazole chemistry) and in some 

cases the di-Schiff bases i.e., dianils,
[22]

 depending on 

molar proportions of the aldehyde used in the reaction. 

The monoanils when treated with acetic acid at room 

temperature resulted in the dehydrogenatively cyclized 

products 2-arylbenzimidazoles (1:1 products) and the 

dianils resulted in the formation of 1-arylmethyl-2-

arylbenzimidazoles (1:2 product) in varying proportions. 
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The monoanils prepared separately could be converted to 

2-substiuted benzimidazoles with the help of 

dehydrogenating agents.
[28,29,34-36] 

 

NH2

NH2
N

NH

R
Dehydrogenating

Agent

N=CH-Ar

 

Similarly, the dianils obtained from o-phenylenediamine 

with two moles of aldehyde were cyclised to 1,2-

diarylsubstitutedbenzimidazoles both under acidic as 

well as thermal conditions.
[33,35,37-39] 
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Rao and co-workers,
[40]

 reported the isolation, although 

in poor yields of other products, 1,3-diarylmethyl-2-

arylbenzimidazolines (1:3 product) in the condensation 

of o-phenylenediamine with o-chloro and m-

nitrobenzaldehyde in acetic acid at room temperature.  

 

NH2

NH2
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R H

O N

NH

NH2 +
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N
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Ar Ar
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Obviously, the above reaction proceeds through the 

disproportionation of the initially formed monoanils. The 

monoanils have been shown,
[41]

 to exist in tautomeric 

equilibrium with the corresponding 

dihydrobenzimidazoles by NMR. 

 

NH2

NH2N=CH-Ar NH

NH

H

NH2Ar
 

 

These dihydroderivatives could not be isolated in free 

state in the reaction of o-phenylenediamine with 

aromatic aldehydes. However, the intermediate 

dihydroderivative was isolated in pure form, during the 

preparation of imidazo[4,5-b]pyridine obtained from the 

reaction of 2,3-pyridinediamine with aromatic 

aldehydes
42

. 
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2. Reaction with ketones
[18]

 

o-phenylenediamines has been investigated by 

Elderfield and Kreysa,
[43-45]

 to condense with ketones to 

form 2,2- disubstititedbenzimidazole which decomposes 

under the influence of heat to give 2- substituted 

benzimidazole (R = R’ = variously substituted) and a 

hydrocarbon. In several cases, the hydrocarbon was 

isolated and identified. In the decomposition of an 
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asymmetrically substituted benzimidazoline it has been 

observed,
[44] 

that the C-C bond, which has greater degree 

of substitution, is generally broken. The reaction occurs 

as indicated in several cases the product represented by 

R
11

H was isolated and identified.  

 
NH2

NH2

+ R1COR11

NH

N

NH2

R

CR1R11
-R11H

N

N

R
1

R

R1

NHR

R=H or alkyl  
 

o-phenylenediamine reacts with ketones to form 2-

disubstitued benzimidazolines, these decompose under 

the influence of heat with the formation of a 2-

substituted benzimidazole and a hydrocarbon. The 

decomposition of unsymmetrically substituted 

benzimidazole may lead to formation of two different 

benzimidazole depending upon whether the substituent R 

or the substituent R
1
 is eliminated preferentially. 
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Ladenburg and Rugheimer,
[46]

 have obtained 2-phenyl-

5 (or 6)-methylbenzimidazole by heating 3,4-

diaminotoluene with acetophenone at 180℃ for some 

time. Here again the methyl group is the one that is 

eliminated preferentially. 

 

NH2
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B) By Reaction with Carboxylic acids and their 

darivatives
47-50

 

3. Reaction with carboxylic acids 

a) Monobasic acids 
 2-Substituted benzimidazoles may be synthesized in 

good yields while condensing o-phenylenediamine with 

carboxylic acid under a wide variety of conditions. 

 

Ladenburg
[51] 

first prepared 2, 5-(or 2,6)- 

dimethylbenzimidazole by refluxing 4-methyl-o-

phenylenediamine in glacial acetic acid. The reaction is 

carried out usually by heating the reactants together on a 

steam bath, by heating together under reflux or at an 

elevated temperature or by heating in a sealed tube. 

Benzimidazole may be prepared in 83-85 % yield by 

using 90 % formic acid.
[52]

 The parent benzimidazole 

was prepared in 1878. 

 

 
 

Since then, a large number of benzimidazole have been 

synthesis from o-phenylenediamine and Formic acid or 

Aliphatic acid.
[53]
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Mono acyl derivative of o-phenylenediamine is readily 

converted into the corresponding benzimidazole by the 

action of heat alone. These conversions are generally 

carried out at a temperature somewhat above the melting 

point of the starting compounds. This is a convenient 

method for preparing benzimidazoles when monoacyl 

derivatives are easily obtainable. The procedure may be 

improved by heating the monoacyl derivative of diamine 

in an atmosphere of Nitrogen to prevent oxidation 

(Kelly, 1945)
[54]

 The diacyl derivatives of o-

phenylenediamines are also converted into 

benzimidazoles but higher temperature are required 

(Bistrzycki, 1980).
[55]
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Benzimidazole is also synthesized from o-

phenylenediamine and mono or di-basic acid. In this 

method, the diamine is simply heated with excess acid 

(Fischer, 1905)
[56]

 This procedure has been 

recommended as a means of identifying fatty acid α-

hydroxy acid as well as phenylacetic acid and 

diphenylacetic acid are converted into the corresponding 

benzimidazoles when heated with o-phenylenediamine. 

 

Excellent results have been obtained by employing the 

Phillip.
[57]

 modification of the addition of dilute mineral 

acid (usually about 4 N hydrochloric acid) to procedure 

consists in refluxing with the (Phillip, 1928)
[57]

 o-

phenylenediamine. The benzimidazole is then 
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precipitated by neutralizing the solution with ammonium 

hydroxide. Benzoic acid gives only traces of 2-

phenylbenzimidazole. Apparently this method is not 

applicable to the aromatic monobasic acid.  

 

The mechanistic pathway for the formation of 

benzimidazole by the reaction of o-phenylenediamine 

with organic acids has already been studied
58-61

. Further, 

the role hydrochloric acid in the reaction has also been 

investigated
62

. The catalytic action of hydrochloric acid 

is explained on the basis of activation of the carboxyl 

group by the protonation of oxygen. The intermediate in 

the reaction is the addition product formed by the attack 

of the unshared electron pair of one nitrogen onto the 

carbonyl group of the protonated acid. However, 

Phillips
[57]

 concluded that the monoacyl derivative was 

the necessary key intermediate for formation of 

benzimidazole ring.  

 

For aromatic carboxylic acid, however, Phillips 

procedure fails to give any respectable yields of 2-

arylbenzimidazoles.
[57]

 Aromatic carboxylic acids were 

reported
63-66

 to give yields of 2-arylbenzimidazoles (R = 

Ar) when heated with 1 in a sealed tube at 180-190
0
C. A 

better procedure for the preparation of 2-

arylbenzimidazoles from o-phenylenediamine and 

aromatic carboxylic acid involves the use of 

polyphosphoric acid
67-69

 (PPA) or polyphosphate ester
70 

(PPE) as dehydrating agent. Alternatively, phosphorus 

pentoxide has also been reported as a dehydrating agent 

for the preparation of 2-arylbenzimidazole derivatives.
[71]

 

 

NH2

NH2

OHO

NH

NH
+

4NHCl

 
 

Recation………..add karna 

 

b) Dibasic acids 

When dibasic acids are caused to react with o-

phenylenediamins the product formed depend on the 

mole ratio of the reactant and the experimental 

conditions. When two or more moles of o-phenylene 

diamines are heated with one mole of the dibasic acid, 

the products in most cases are bis –benzimidazole.
[72]
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A series of bis-benzimidazole derivatives were 

synthesized and found that compound has showed 

significant antidiabetic activity when compared to 

glibenclamide as standard drug.
[73]

 Peroxisome 

Proliferator Activated Receptors.
[74]

 (PPARs) act as 

regulators of lipids and glucose metabolism. This 

resulted in the development of synthetic drugs which 

represents a potential tool for therapeutic intervention in 

type 2 diabetes mellitus (T2DM). 

 

NH2

NH2

+ COOH-(CH
2
)

n
-COOH

phosphotungstic acid (PTA)

70 -90°C, 20hr

CH3 N

NH

NH2(CH
2
)

n

N

NH

CH3

CH3

 
 

Scheme 2: Benzimidazole as Peroxisome proliferator 

3. By reaction with acid anhydrides 

a) Anhydrides of mono basic acids 
 Practically the acid anhydride that has been used in the 

preparation of Benzimidazole has been acetic anhydride. 

However mixed formic-acetic anhydride and benzoic 

anhydride have also been used successfully.
[75]

 and the 

example is as under, o-Phenylene dSiamine when heated 

under reflux for several hours with acetic anhydride is 

completely converted to 2-Methyl Benzimidazole.
[76]

 

 

The reaction of o-phenylenediamine with acetic 

anhydride has been carried out with acetic anhydride 

alone or with acetic anhydride to which has been added 

sodium acetate, mineral acids, or acetic acid. 

 

Excellent results have been obtained by employing the 

modification of Phillps,
[60]

 involving the addition of 

dilute mineral acids (useally About 4N Hydrochloric 

acids) to the reaction mixture. Thus, 2-

methylbenzidazole may be obtained in 93.3% yield from 

ortho-phenylene diamine and acetic anhydride on heating 

with 15% hydrochloric acid. 

 
NH2

NH2

+ 2(CH
3
CO)

2
O 3CH

3
COOH

N

NH

CH3 +

 
 

2-Methylbenzimidazole (3, R = CH3) was obtained by 

prolonged treatment of o-phenylene diamine with acetic 

anhydride, whereas treatment for a shorter period yielded 

only N, N’-diacetyl o-phenylenediamine,
[77]

 Wagner,
[78]

 

reported improved yields of 2-methylbenzimidazole from 

o-phenylenediamine and acetic anhydride at the 90
o
C 

temperature by using dilute hydrochloric acid. Similarly 

for the 2 to 3 h they found a 68% yield present, it was 

also observed that treatment of the free base of 5 i.e., 4-

methyl-o-phenylenediamine with acetyl chloride in 

refluxing benzene yielded 2,5 (2,6)-

dimethylbenzimidazole whereas the corresponding 4-

methyl-N,N’-diacetyl-o-phenylenediamine was the sole 
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product when the reaction was carried out at room 

temperature.
[79]
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b) Anhydrides of di basic acids 

The anhydrides of dibasic acids reacts as monobasic 

acids for example succinic anhydride with o-phenylene 

diamine gives β-(2-benzimidazole) propionic acid and 

with phthalic anhydride gives β-(2-benzimidazole) 

benzoic acid. 

NH2

NH2

+
CH3

CH3

N

NH

NH2CH
2
CH

2
COOH

CH
2

CH
2

CO

COCH3 O

CH3

β-(2-benzimidazole) propionic acid  
  

4. Reaction with esters
[80]

 
Reaction of o-phenylene diamines with esters also yields 

Benzimidazoles. Von Niementowski,
[81]

 first 

investigated the reaction of esters and o-phenylene 

diamines to give Benzimidazoles. Equimolecular 

amounts of 3, 4-diamino toluene dihydrochloride and 

ethyl formate when heated in a sealed tube for 3 hours at 

225°C give 84% of 5- or 6-methyl benzimidazole 

hydrochloride.
[76]

 

 

CH3 NH2

NH2

+.2HCl HCOOC
2
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5

CH3 N

NH

.HCl +2H
2
O C

2
H

5
Cl+

 
 

The product is not further alkylated by the ethyl chloride 

formed. Ethyl acetate under the same conditions gives 

only a poor yield of 2, 5- or 2, 6-dimethyl Benzimidazole 

and poor yields of Benzimidazoles would probably be 

obtained from esters of acids of higher molecular weight. 

Here again the methyl group is the one that is eliminated 

preferentially. A good yield of 2-methylbenzimidazole 

may be obtained by allowing a mixture of o-

phenylenediamine and ethyl acetate to stand.  

 

CH3 NH2
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+.2HCl CH
3
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2
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5

CH3 N

NH
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O C

2
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5
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The reaction of acid anhydrides and o-

Phenylenediamines will lead to benzimidazole or to N 

N’-diacylphenylenediamines depending on the condition 

employed. It was formerly thought that o-

Phenylenediamines yield Benzimidazole with acids and 

diacyl derivatives with acid anhydrides. 

 

5. Reaction with lactones 

 The reaction of lactones with o-phenylene diamines was 

first studied by Bistrzycki and Schmutz,
[82]

 who 

investigated several γ- lactones of alcohol acids and 

phenol acids. Velerolactone when refluxed with o-

phenylene diamine gives only a small yield of 1, 2-(1’- 

methyl tri methylene) benzimidazole. 

 
NH2

NH2

+ CH
3
CHCH

2
CH

2
COCH3

O

CH3

N

N

CH3  
 

6. Reaction with acid chlorides
[80]

 

The action of acid chlorides on o-phenylenediamines 

leads to Benzimidazoles or mono acylated or diacylated 

o-phenylenediamines, depending upon experimental 

conditions. Acetyl chloride with 3, 4-diaminotoluene in 

benzene solution yields 2,5- or 2,6-

dimethylbenzimidazole if the reaction is carried out 

without cooling and diacetyl-o-phenylenediamine when 

the reaction is cooled.  

 

Most reactions between o-phenylenediamines and acid 

chlorides to give Benzimidazoles have been carried out 

with aroyl chlorides. The reactions are carried out 

usually by heating the components together at about 

200–220°C., by heating under reflux, or by heating on a 

steam bath in the presence of pyridine or a similar basic 

substance. Since benzimidazoles which possess no 

grouping in the l-position may undergo acylation with 

acid chlorides, most reactions have been carried out with 

N-substituted o-phenylenediamines. Table 2 lists the 

compounds that have been prepared by the reaction of 

acid chlorides and N-substituted o-phenylene diamines. 

 

N

NH

CH3

CH3
C6H6

CH3

NH2

NH2

+ CH
3
COCl
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Table 2: Benzimidazoles form acid chlorides and N-substituted o-phenylenediamine. 
 

 Diamine Acid chloride Product 

NH2

NH NH2

NH2

NH NH2

N

N

NH2

CH3

N

N

NH2

NH2

C
2
H

5

C
6
H

5

C
6
H

5

C
6
H

5

C
2
H

5

CH
3

CH
3
COCl

C
6
H

5
COCl

+

+

 
 

7. Reaction with amides 

Relatively few amides have been used for the synthesis 

of benzimidazoles. However, good yields have been 

obtained (Niementowski)
[83]

 in most cases.  

 

The amides that have been used are listed in Table 1. 

Equimolecular amounts of 3,4-diamino toluene 

dihydrochloride and benzamide when heated to 240–

250°C given an almost quantitative yield of 5-methyl 

benzimidazole, 2, 5-dimethyl benzimidazole and 2-

phenyl 5-methyl benzimidazole. 

 

Table 1: Benzimidazole from amide. 
 

 Diamine Amide Product 

HCONH
2

CH3 N

NH
NH2

NH2
CH3

CH3
N

NH

NH2

NH2
CH3

NH2

NH2

CH3

CH3

CH3
N

NH
CH

3
CONH

2

C
6
H

5
CONH

2

.2HCl

.2HCl

.2HCl

+

+

+

 
 

Bis-benzimidazoles were synthesized by heating o-

phenylenediamine or its dihydrochloride salt with 

aliphatic dicarboxylic acid amides in high boiling 

solvents like ethylene glycol or glycerol.
[84]

 

 

NH2

NH2

+ (CH
2
)

n
(CONH

2
)
2

(CH
2
)

n

Ethylene Glycol

Or

Glycerol

N

NH

NH2

N

NH

NH2

 
 

8. Reaction with urea 

Rathod,
[76]

 et al. have used o-phenylenediamine 

dihydrochloride and when it was heated with urea at 

130°C under reflux in amyl alcohol solution gives 2(3H)-

benzimidazolone. 

 

This general method has been used also for the 

preparation of substituted benzimidazolones. By heating 

o-phenylenediamine and Urea under reflux in amyl 

alcoholic solution until the evolution of ammonia ceased, 

Mistry and Guha,
[85]

 have obtained a 95% yield of 

2(3H)-benzimidazolones. 

 

NH

NH

O

NH2

NH2

+.2HCl + NH
2
CONH

2
2NH

4
.HCl
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9. Reaction with nitriles
[80,86,87]

 

Heating the mono hydrochloride of o- phenylenediamine 

with an Aliphatic or an Aromatic nitrile at 200°C results 

in the formation of a 2-substituted benzimidazoles. This 

reaction has been studied by Holljes and Wagner,
[88]

 

who find that the reaction proceeds under acid condition 

and probably involves hydrogen ion catalysis. The 

mechanism of the reaction is as under, The reaction is 

carried out usually at about 200℃ at this temperature 

ammonium chloride will undergo decomposition to 

regenerate additional Hydrogen chloride and cause the 

reaction to proceed further. The reaction proceeds further 

under anhydrous condition and is not due to the 

generation of acid or amide in situ. Formation of a 

mixture of an imino chloride and o-phenylenediamine 

may be the rate-determining step of the reaction. The 

combination of the two substances could lead to the 

formation of hydrochloride of an o-aminophenyl 

substituted amidine, which could lose the elements of 

ammonium chloride to give the 2-substituted 

benzimidazole. 

 

This scheme is supported by the observation that N-

phenylbenzimidazole chloride reacts with o-

phenylenediamine to give 2-phenylbenzimidazole. 

 

 Nitriles when heated with o-phenylenediamine 

hydrochloride give 2-substituted benzimidazoles. The 

first step in the reaction appears to be the rate 

determining step. 

 

NH

N

R

O-C6H4(NH2)2

NH2

NH2 NH2

NH2

NH2

NH2

+ +

+NH
4
Cl

.HCl

.HCl RCN
RCCl

NH

NH

NHCR=NH  
 

At this recation temperature Ammonium chloride will 

undergo decomposition to generate additional Hydrogen 

chloride and cause the reaction to proceed further. 

Nitriles that have been used in the synthesis of 

benzimidazole are listed in Table 3. 

 

Table 3: Benzimidazole from nitriles. 
 

 Diamine  Nitrile  Product 

o-phenylenediamine  HCN  Benzimidazole 

o-phenylenediamine  CH3CN  2-Methylbenzimidazole 

o-phenylenediamine  C2H5CN  2-Ethylbenzimidazole 

o-phenylenediamine  C6H5CN  2-Phenylbenzimidazole 

 

10. Reaction with Cyanogen bromide 

Cyanogen bromide will react with o-phenylenediamines 

to yield 2-amino benzimidazoles in good yields; for 

example, 2-amino benzimidazole may be prepared from 

cyanogen bromide and o-phenylenediamine. 

 

The reaction is carried out by mixing equimolecular 

amounts of the reactants in aqueous suspension. 

Pellizzari,
[89]

 has obtained Benzimidazole derivatives by 

treatment of o-aminophenyl urea with cyanogen 

bromide. o-phenylene-a-guanyl urea is unstable and 

tends to hydrolyze to 2-amino benzimidazole.  

 
NH2

NH2

NH2

N

NH

+ BrCN    HBr+(a)

 
 

moist air

or water

Hydrolysis

NH2

N

NH

NH2

N

NH

NH2

NH2

+
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NH2
O-Phenylene-a-guanyl urea

BrCN

NHCONH
2 NHCONH

2

NHCN
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11. Synthesis of benzimidazoline 2- thione:
[90] 

(derivative) 

Preparation of 2-Mercapto benzimidazole  
A mixture of o-phenylene diamine, Potassium Hydroxide 

and Carbon disulfide reacted in presence of 95% Ethanol 

and water in a round bottom flask heated under reflux for 

three hours. After 3 hrs Charcoal is added cautiously and 

the mixture is heated at the reflux for 10 minutes the 

Charcoal is removed by filtration. The filtrate is heated 

to 60-70
0
C, warm water is added, and then acidified with 

acetic acid. The product separated as glistening white 

crystals, and the mixture is placed in a refrigerator for 

three hours to complete the crystallization. The product 

is recrystallised from Ethanol. M.P. is 300-305 
0
C. 

 

NH2

NH2

+ + +
C2H5OH

+ SH

N

NH

SH2 OH2CS
2KOH

 
 

The majority of data on benzimidazoline 2-thione relates 

to S-alkylation and closely related processes are the 

synthesis of 2-thiocynatobenzimidazoles from the 

reaction of benzimidazoline 2-thione with cynogen 

chloride or bromide and 2-benzimidazolyl 

thiocarbomates (VIII) from addition of the 2-thione to 

aryl isocynates. 

 

N

NH

NH2 Cl

Cl

SCONH

 
 

Other routine procedures are the oxidation of 2-thiones 

to bis benzimidazolyl disulfides and benzimidazole 2-

sulfonic acids by hydrogen peroxide. The varieties of 

compounds are obtained and are as under (IX, X, XI, 

XII). 

 

N

N
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S

N

N
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H

S

N

N

NH2

CH3

S
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S

NNNH2 H

S

CH
3
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2

CH
2
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3 CH
2
SCH

3
CH

2
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3

CH
2
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3

CH
2

(IX) (X) (XI)

(XII)  
 

When benzimidazole 2-thione (X) is allowed to react 

with a mixture of dimethylsulfoxide and acetyl chloride 

at 50-60℃ the formation of these products can be 

satisfactorily rattionalised in terms of displacement 

reactions by the thione (VII) on an intermediate 

sulfonium acetate. 
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Interestingly if this reaction is carried out below 30℃ the 

reaction product includes the compound and also the 

novel 2-(methylene sulfonium) benzmidazolide in 20% 

yield (XIV). 

 
N

N

S
+

CH2

(XIV)  
 

Physical properties of Benzimidazoles.
[91] 

 

Physical state  - Tublar crystals 

Molecular formula  - C7H6N2 

Molecular weight  - 118.053 

Colour  - Whitish 

Odor - Characteristics 

Boling point  - 360
0
C 

Melting point  - 170
0
C 

  

Benzimidazole have a high Melting Point. The 

indroduction of substitution at 1-position lower the 

melting point. 

 

The melting point of a number of simple 

Benzimidazoles are. 
 

Benzimidazole  -  170℃  

1- methyl benzimidazole  -  61℃  

2- methyl benzimidazole  -  176℃  

2- phenyl benzimidazole  -  294℃  

2(3H)- benzimidazole -   308℃  

 

From this melting point it will be noted that the 

introduction of a substituent into the 1-position in 

general lowers the melting point. This appears to be due 

to the fact that benzimidazole containing hydrogen in the 

1-position. 

 

Solubility – Benzimidazole with the imide Nitrogen (i.e. 

Hydrogen in the 1- position) is usually freely soluble in 

polar solvents, sparingly soluble in non-polar solvent 

(organic solvent) and less soluble in hot water but it is 

difficult to soluble in ether and insoluble in benzene. 

With the introduction of other non-polar substituent’s in 

various positions of the benzimidazole ring, the 

solubility in non-polar solvents is increased. Conversely 

the introduction of polar groupings into the molecule 

increases solubility in polar solvent. i.e. 2-

aminobenzimidazole is soluble in water. Benzimidazole 

distills unchanged above 300℃ i.e. 2-

methylbenzimidazole is easily soluble in ether.  

 

 Benzimidazole are weakly basic, being somewhat 

less basic then the imidazoles. 

 Benzimidazole are also sufficiently acidic to be 

generally soluble in aqueous alkali and form N – 

metallic compounds. 

 They are generally soluble in dilute acids. 

 The more acidic benzimidazole may be soluble in 

less basic solutions, such as potassium carbonate 

solution. 

 2(3H)-benzimidazole is difficult to soluble in dilute 

sodium hydroxide solution. It is insoluble in dilute 

hydrochloric acid but is readily soluble in slightly 

warmed concentrated hydrochloric acid. 2-

benzimidazolecarboxylic acids are easily soluble in 

dilute acids. 

 The molecular weight of a number of benzimdazoles 

from freezing point data in naphthalene solution 

over a range of concentrations. Evidence was 

obtained indicating molecular association through 

N-H-N bonds in those compounds possessing an 

unsubsituted NH grouping. The strength of this bond 

is evidently enhanced by resonance of the 

benzimidazole nucleus. Those substances which are 

substituted in 1-position by an alkyl, aryl, acyl or 

amino group are not highly associated. Substances 

such as 2-benzoylbenzimidazole (1) occupy an 

intermediate position, being less highly associated 

then other benzimidazoles unsubstituted in the 1-

position. It would appear that majority of the 

molecules possss the internal chelate structure(2). 

Such internal chelation is possible in a number of 2-

substituted benzimidazole. 

 
N

NH

NH2COC
6
H

5

(1)

N

N

H

CO

O
+

CH3 (2)CH3

CH3

 

 The dipole moment of benzimidazole have been 

determined, the value that have been obtained 3.93D (in 

dioxane) and 4.08D 

 

 Acidic/basic nature – the acidic properties of 

benzimidazole like those of imidazole seem to be due to 

stabilization of the ion by resonance. 

 

N

NH

NH

N

Tautomerism

(Acid)

(Basic)

 

pka value-The pka value of benzimidazole =12.8 and 5.6 

(for the conjugate acid) 

pka = 5.30 for 2- methyl benzimidazole and  

pka = 12.33 for 2- amino benzimidazole. 

 

 Chemical Properties of benzimidazoles
[9,92-94]

 

The benzimidazole ring possesses a high degree of 

stability. Benzimidazole is not effected by concentrated 

sulfuric acid, hot hydrochloric acids as well as 

Alkylation, Oxidation and Cleaves the benzene ring, 

Reaction involving substituent groups of benzimidazole 

only under vigorous condition. The benzimidazole ring is 
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also quite resistant to reduction except under certain 

consideration.  

 

(A) Reaction of the benzimidazole ring 

Reaction involving 1 and 3-positions 

Benzimidazole from salt e.g. with acids readily forms 

monohydrochloride mono nitrate, monopicrate and 

monoacetate.  

 

Benzimidazoles also react with acylating, Grignard 

reagents and metal. The benzimidazole also forms 

Mannich bases by reacting Formaldehyde and Piperidne.  

 

Alkylations 

Benzimidazoles, undergoes alkylation with alkyl halides, 

yielding 1-alkyl benzimidazoles and under more 

vigorous conditions 1,3-dialkyl benzimidazolium 

halides. 

 

N

NH

N

N

R

N
+

N

R

R

RX RX
X-

 
Fig: Alkaylation of benzimidazole. 

 

The alkylation of benzimidazoles has been extensively 

studied especially by O. Fisher,
[56]

 the alkylation is 

carried out by various alkyl and aryl groups, the reaction 

is carried out by heating the benzimidazole with an 

excess of alkyl halide in methanol under pressure at a 

temperature of about 110-150℃. Alkyl iodides are used 

usually and in some cases periodides are obtained as by 

product or as exclusive product. 

When alkylation reaction is carried out at lower 

temperature with one equivalent of alkyl halide, 1-alkyl 

benzimidazole may be the main product. Thus equimolar 

amounts of benzimidazole and methyl iodide in methanol 

at 90-100℃ give mostly 1-methyl benzimidazole. 

Example is given as under, 

 

N

NH

CH3

CH3

N

N

CH3

CH3

CH3

N

CH3

CH3

CH3+ CH
3
I

R.T +

 
 

1. Acylation 

N-acyl benzimidazole may be prepared by the action of 

acid chlorides or anhydrides on benzimidazoles. The 

reaction is usually carried out in the absence of water. In 

the presence of water and especially in the alkaline 

solution cleavage of imidazole ring may occur. 

 

1-acetyl benzimidazole has been prepared by heating 2-

benzimidazole carboxylic acid with acetic anhydride 

decarboxylation occurs and forms the product. 

 

N

NH

CH3

N

N

R

COOH
(CH3CO)2O

COCH3

+ CH
3
COOH CO

2
+

Acylation of Benzimidazole  
 

2. The action of Grignard reagents on 

benzimidazole 

Grignard reagent reacts with the active hydrogen in the 

1-position of benzimidazole. 

 
N

NH

N

N

CH3

+ +C
2
H

5
MgBr

MgBr

C
2
H

6

 
 

Benzimidazole-1-Magnesium bromide reacts with 

aliphatic acid chloride or anhydrides to 1-acyl 

benzimidazole with ethyl chloroformate, 1-carbethoxy 

benzimidazole is obtained. 

 
N

N

NH2

+
N

N

NH2

+ClCOOC
2
H

5
MgClBr

MgBr COOC
2
H

5  
 

(B) Reactions involving substituent groups 

The various useful transformations can be successfully 

carried out various substituents in benzimidazoles. Some 

of the conversions are discussed below:  
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1. Nitration 

The nitration of benzimidazole proceeds readily. In most 

cases nitration appears to take place preferentially at the 

5- or 6- positions. However, the Nitro group may also 

enter the 4- or 7- position, especially if the 5- or 6- 

position is blocked.  

 

Nitro benzimidazole that have been obtained by the 

nitration of benzimidazoles example is as under, 

 

N

NH

+ +

N

NH

CH3

HNO
3

H
2
SO

4

O
2
N

Fig. Reaction of nitration  

N

N

CH3

CH3 + +

N

N
CH3

CH3

CH3HNO
3

H
2
SO

4

Fig. Reaction  of  Nitration
O

2
N

 
 

2. Salfonation reaction 

Sulfonated benzimidazole are obtained by the 

sulfonation of benzimidazoles with either sulfuric acid or 

chloro sulfonic acid. Treatment of benzimidazole with 

concentrated sulfuric acid gives 5-benzimidazole 

sulfonic acid. 

 

N

NH

+
N

NH

NH2

+H
2
SO

4

SO
3
H

H
2
O

 
  

(C) Cleavage of the imidazole ring 
The Imidazole ring of benzimidazoles may be cleaved by 

reacting with pseudo bases, acid anhydrides and halide.  

  

Halogenation 

When 2,5- or 2,6-dimethyl benzimidazole is an aqueous 

acid solution on treatment with saturated solution of 

bleaching powder at  -   C. 1-chloro-2,5- or 2,6-dimethyl 

benzimidazole is obtained.  

 

CaOCl2CH3

CH3
N

NH

Cl

CH3

CH3
N

N

Fig. Halogination of benzimidazole
 

The N-chloro compound loses chlorine quite readily, 

even at relatively low temperature. When heated under 

reflux in benzene solution a rearrangement of the 

chlorine atom to the benzene ring takes place. 

 

N

N

Cl

CH3

CH3
N

NH

CH3

CH3
heat

benzene soln.

Cl

Cl

 
 

The N-Choloro derivative of this compound may then be 

prepared by treatment again with bleaching powder. 

 

N

NH

CH3

CH3

N

N

CH3

Cl

CH3
CaOCl2

Cl

Cl

Cl

Cl

 
 

Treatment of the later compound by refluxing in benzene 

solution rearranges the N-chlorine atom again into the 

ring. This process may be repeated until the totally 

chlorinated compound (1,4,5,6-tetrachloro-2,5-dimethyl 

benzimidazole ) is obtained.  

 

(D) Reactions involving the 2-methyl or methylene 

group 
The methyl group of 2-methyl benzimidazoles is 

comparable in its activity to the methyl group of α-

picoline, quinaldine, or methyl ketones and shows most 

of the same reactions of these compounds. The 

benzimidazoles ring, like the pyridine and quinoline ring, 

because of its electron attracting nature imparts a 

positive character to the carbon atom of the 2-methyl 

group.  

 

N

NH

CH3

CH3

C6H5CHO

CH3 NH

N

CH3CH=CHC
6
H

5

Fig. Reaction involving the 2-methyl or methylene group
 

1. Oxidation 

Benzimidazoles are stable to oxidation. By vigorous 

conditions of oxidation (potassium permanganate in hot 

alkaline solution) it is partially possible to oxidize 

benzimidazoles to obtain a small amount of 

imidazoledicarboxylic acid.  
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N
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N
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(CH

3
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2
O NHCOCH

3

 
 

 Because of the stability of the benzimidazoles ring to 

oxidation it is possible to oxidize substituent group 

without affecting the ring. By the oxidation of the 

substituent groups a variety of benzimidazole carboxylic 

acids have been prepare.
[9,95]

 

 

2. Hydrogenation and dehydrogenation reactions 

Until very recently it was thought that benzimidazole 

ring was stable to reduction. Catalytic reduction of 

benzimidazole even under high pressure with Nickel as 

the catalyst is reported to give negative results. 2-

Phenylbenzimidazole gives only 2-

cyclohexylbenzimidazole. Hydrogenation of 2-(p-

dimethylaminostyryl) benzimidazole with Nickel at 

atmospheric pressure saturates only the Olefinic linkage 

in the 2-positions.  

  

N

NH

CH3CH=CHC
6
H

4
N(CH

3
)

2-P

CH3

N

NH

CH
2
CH

2
C

6
H

4
N(CH

3
)

2-P

Ni, H2

70 -74°C

 
Fig. Hydrogenation of benzimidazole. 

 

A number of hydrogenated benzimidazoles have been 

prepared also by chemical methods. Hexahydro 2(3H)-

benzimidazolone may be obtained by the reaction 

between hexahydro o-phenylenediamine and phosgene in 

sodium hydroxide solution. Attempted dehydrogenation 

of tetrahydrobenzimidazoles with Palladium sponge does 

not give the corresponding benzimidazole but instead a 

compound of high molecular weight.  

  

3. Reactions of 2-benzimidazole Carboxylic acids 

Benzimidazoles containing a Carboxyl group in the 2-

positions readily undergo decarboxylation on heating. 2-

benzimidazole carboxylic acid on heating above its 

melting point, for example, yields benzimidazoles.  

 

N

NH

+
N

NH

CH3
CO

2COOH

Fig. Reaction of 2-benzimidazole carboxalic acid  
 

4. Reactions of 2-(α-halo alkyl)benzimidazoles 
2-(α-Chloroisopropyl) benzimidazole when refluxed in 

dry alcoholic solution in the presence of pyridine gives a 

good yield of 2-(α-ethoxyisopropyl)benzimidazoles and 

hence reacts in a manner analogous to tritylchloride 

(triphenylmethyl chloride).  

 

+CH3

N

NH

C
2
H

5
OHC(CH

3
)
2
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N
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CH3C(CH
3
)
2
OC

2
H

5

Fig. Reaction of 2-(α-halo alkyl) benzimidazole
 

5. Reactions of 2-(3H)-Benzimidazolones 

2-(3H)-Benzimidazolones (or 2-hydroxy 

benzimidazoles) are extremely stable treatment of 

substances. 2-(3H)-benzimidazolone is not split by 

treatment with benzoyl chloride in alkaline solution. 2-

(3H)-benzimidazolones show many of the reactions of 2-

hydroxy pyridines and 2-hydroxyquinolines; for 

example, 2-(3H)-benzimidazolone with phosphorous 

oxychloride or phosphorous pentachloride yields the 2-

chloro derivative.  

 

O

NH

NH

OH

N

NH

Cl

N

NH
POCl2

PCl3

Fig: Reaction of 2-(3H)-benzimidazole  
  

6. 2-(3H)-Benzimidazolethiones 

2-(3H)-Benzimidazolethiones or 2- 

mercaptobenzimidazoles) are generally stable substances 

and are soluble in dilute alkali. Alkylation occurs readily 

with replacement of the mercapto hydrogen to yield S-

alkylated derivatives, and a number of these derivatives 

have been prepared.  

 

SH

NH

N

+ ClCH
2
COOH

NaOH
SH

NH

N

SCH
2
COOH

Fig: Reaction of 2-(3H)-benzimidazolethiione

 

7. 2-Aminobenzimidazoles 

2-Aminobenzimidazole with acetic anhydride gives 2-

acetyl aminobenzimidazole.  

 

NH2

N

NH

+ (CH
3
CO)

2
O

N

NH

CH3NHCOCH3

Fig: Reaction of 2-Aminobenzimidazoles  
 

 Mechanism of Action
[96]

 

The primary action of the benzimidazole is associated 

with the ability of these drugs to bind to the protein 

tubulin and thus prevent tubulin polymerization to 

microtubules. 

 

 Metabolism:
[97]

 

The Benzimidazole have been limited water solubility 

and as results are poorly absorbed from the GI tract (a 

fatty meal will increase absorption). Poor absorption may 
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be beneficial since the drugs are used primarily to treat 

intestinal helminthes.  

  

 Uses of Benzimidazole 

A large number of patents describe benzimidazole 

derivatives of use in the textile industry as wetting, 

emulsifying, foaming agents or as dispersants for use in 

dying. In the main, these compounds are sulfonated 

benzimidazoles. Another use is in the treatment of fibers 

to improve whiteness of the undyed material or as optical 

bleach. A number of 2-aminobenzimidazoles have been 

used in the preparation of fluorescent dyes for use in 

such preparation as inks for making clothes to the dry 

cleaner. 

 

5-Methyl benzimidazole has been used as a camphor 

substitute. 2-methyl benzimidazole is said to be a value 

as a polymerization inhibitor and initiator in isoprene. 1-

piperdinomethyl benzimidazole has been used as a 

booster compound with antioxidants in rubber. A number 

of salts of benzimidazole sulfonic acid are said to be 

value in the preparations for the care of the mouth and 

teeth. 

 

Benzimidazole fluorescent compounds containing 

hydroxymethyl and carboxyl substituents were produced 

by replacing salicylaldehyde and substituted ortho-

phenylenediamine. The fluorescent properties of these 

compounds was studied along with the influence of 

substituent on the properties by measuring the spectral 

properties. Studies have also been carried out in 

investigating the effect of such fluorescent compounds as 

fluorescent latent agents for sweat fingerprinting. The 

obtained latent fingerprint of hydroxymethyl and 

carboxyl substituted benzimidazole have shown better 

adsorption performance along with stability and 

fluorescence effect.
[98]

 Hence bezimidazole derivatives 

have shown to be good in criminal detection technology. 

 

The fluorescence of benzidimidazole derivatives was 

studied by Cu
2+

 determination method.
[99]

 Hence the ion 

sensing properties of the compound is given proper 

attention. The ligand has better fluorescent property. The 

production of the compound is economical a well as it 

possess more advantages over other methods. The 

method.
[99]

 was also used for samples from tap water.  

 

In recent Years, benzimidazloe compounds have 

emerged as a hot research topic due to their varied 

biological activities. Indeed, benzimidazole is a 

privileged scaffold in medicinal chemistry and 

Agrochemistry. Several commercial fungicides 

containing the benzimidazole scaffold have been 

launched or announced. On the other hand, because of 

their high efficiency, low toxicity and low residue. To 

mitigate crop damage caused by pests and diseases, we 

must utilize various crop agrochemicals, such as 

insecticides, herbicides and fungicides, to control 

harmful insects, weed species and plant diseases that 

afflict crops. However, the heavy usage of crop-

protection chemicals has resulted in a number of 

negative impacts, such as pest resistance to pesticides, 

pest resurgence and environmental pollution. 

Benzimidazole (especially Carbendazim ) have been and 

are still widely used to control varieties of fungal 

diseases but their resistance problems may result in 

failure to control disease. Studies have also proved that 

not only carbendazim but also thiabendazole shows 

serious resistance to some diseases. Therefore, it is 

necessary to discover and develop novel agro-chemicals 

that could overcome or minimize the side effects of 

agrochemicals that are currently used.
[100]

 

 

Tuberculosis is one of the deadly diseases which posses 

both drug resistance and multi-drug resistance. The 

surveys have shown that almost 700,000 cases were 

reported,
[101]

 in the year 2017 TB was also seen to be 

associated with AIDS/HIV and lead to the death of many 

patients, were TB was the major reason.  

 

The major drugs that have shown effect for TB is the 

nitrogen heterocyclic compounds mainly the five and six 

member ring derivatives. The main among the group 

includes pyridine and imidazole/ benzimidazole.
[102] 

 

The benzimidazole nucleus which is a useful structure 

for rese arch and development of new pharmaceutical 

molecule has received much attention in the last decade. 

Due to their clinical and biological application,
[103-109]

 

numerous attempts have been made to develop new 

structural prototypes to search for more biological and 

clinical activities. They are remarkably effective 

compounds both with respect to their inhibitory activity 

and their favorable selective ratio. Benzimidazoles are 

regarded as the range of biological activities as well as 

synthetic approach of medicinal chemistry specially, this 

nucleus is the constituent of Vitamin-B12
[110,111]

 this ring 

system is present innumerous Antioxidant,
[112-117]

 Anti-

Tuburculosis,
[118-125]

 Anti –Hepatitis,
[126-129]

 B & C Virus, 

Antiparasitic.
[130-134]

 Antiviral,
[135-139]

 including Anti-

HIV,
[140-144]

 Antiulcer,
[145-152]

 Anthelminthic,
[153-159]

 

Antihistaminic,
[160-166]

 Anticonvulsant,
[167-170]

 Anti –

Inflammatory,
[171-176]

 Anticancer,
[177-194]

 

Antineoplastic,
[195-197]

 Antitumor,
[198-205]

 

Antiproliferative,
[206-209]

 Antihypertensive,
[210-215]

 Anti-

diabetic,
[216-218]

 Analgesic,
[219-222]

 Anti-

Trichinellosis,
[223,224]

 Cardiac drug,
[180,225-227]

 (Carditonic 

drug, Ion dilator), Psychopharmacological drugs 

(Antipsychotic agent)
[103,107,228]

 Urine infection,
[107,229,230]

 

Antileishmania,
[231,232]

 Antiprotozoal,
[233,234]

 

Pesticide,
[235,236]

 Antimicrobial,
[237-245]

 and Antifungal
246-

251
 activities is also well documented that benzimidazole 

is associated with a variety of pharmacological activities 

viz Antimicrobial and Antifungal. Benzimidazole 

structure is the nucleus in some drugs such as proton 

pump inhibitors and anthelminic agents.Different classes 

of heterocyclic compounds have been identified through 

molecular biology,empirical screening and rational drug 

development in search of potent and effective new 

molecules . Especially Nitrogen containing heterocyclic 
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system like Azoles nucleus playing a vital role in 

discovering of novel drugs with potential activity. The 

moleculer structures of some benzimidazole containing 

nucleus compounds, which are commonly used for 

various therapeutic application, are present in Table. 

 

 

Table 1: Antioxidant drugs act against the effect of reactive oxygen species (ROS). Apart from therapeutic 

areas, benzimidazole-based drugs have also been used in various other fields. This includes anticonvulsants, 

immunosuppressant and analgesics. 
 

S.No. Drug structure Name Medicinal uses 

1 

 

Carbendazim Antiparasitic / Antifungal 

2 

 

 

Fenbendazole 

 
Antiparasitic drug, Antithelminitic 

3 

 

Luxabendazole Antiparasitic 

4 

 

Capravirine Treatment of HIV 

5 

 

Enviroxime 

 

Antiviral/ Anticancer 

 

6 

 

Hoechst 33342 Antiviral 

7 

 

Enviradine Antiviral 

8 

 

Maribavir Antiviral 

9 

 

Mefloquine Treatment of Malaria. 
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10 

 

Dexlansoprazole 
Treatment in Gastroesophageal reflux 

diseases. 

11 

 

Esomeprazole 

Treatment of heartburn , acid reflux and 

gastro-oesophageal reflux disease 

(GORD), Antiulcer, Proton-pump-

inhibitor 

12 

 

Lansoprazole 
Antisecretary agent, Proton-pump-

inhibitor 

13 

 

Omeprazole 
Stomach ulcers, Antiulcerative 

(Proton-pump-inhibitor) 

14 

 

Pantoprazole 
Used in acid reflux, Antiulcer (Proton-

pump inhibititor) 

15 

 

Rabeprazole 
Treatment of heartburn and peptic ulcer 

disease, Proton-pump-inhibitor 

16 

 

Tenatoprazole Antiulcerative 

17 

 

Timoprazole 
Cytoprotective agent used for gastric acid 

secretion. 

18 

 

 

Albendazole 

Treatment of variety of parasitic worm 

infestations. 

(Anthelmintic/ Antiprotozol/ 

Antimicrobial) 

19 

 

Cyclobendazole Antihelmentic 
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20 

 

Flubendazole Anthelmintic 

21 

 

Mebendazole 

Worm infection such as 

Pinworm, roundworm, and hookworm 

(Anthelmintics) 

22 

 

Oxfendazole 
Roundworm, strongyles and pinworms, 

Antihelmintics 

23 

 

Oxibendazole Treatment of helmintic diseases 

24 

 

Thiabendazole 

 

First line therapy of interobiasis 

(pinworm), (Anthelmintic/ 

Antiparasitic/ 

Anti-fungicuide) 

25 

 

Triclabendazole 
Treatment of fascioliasis and 

paragonimiasis, Antithelminitic 

26 

 

Astemizole Antihistaminic drug 

27 

 

Clemizole Antihistaminic 

28 

 

Bilastine Antihistaminic 
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29 

 

Emedastine Antihistaminic drug 

30 

 

 

 

 

Mizolastine 

Antihistaminic drug 

 

 

 

31 

 

Clobazam Anticonvulsant 

32 

 

Benuxaprofen 

Analog 

Anti inflammatory 

 

 

33 

 

Bendamustine 

 

Chronic lymphocytic leukemia, 

lymphomas and advanced ovarian and 

breast cancernomas (Anticancer) 

Hodgkins’s disease 

34 

 

Dovotinib 
Anticancer 

 

35 

 

Galeterone Anticancer 

36 

 

Selumetinib Tumor 
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37 

 

Imet 3393 Antineoplastic 

38 

 

Nocodazole Antineoplastic/ Antitumor 

39 

 

Azilsartan 
Treatment of hypertension / 

Antihistaminic 

40 

 

 

 

Candesartan 

 

 

 

Antihypertensive/ Antihistaminic 

41 

 

Cilexitil Antihypertensives 

42 

 

Telmisartan 
Treatment of high blood pressure 

Antihypertensives / Antihistaminic 

43 

 

Benzitramide Analgesic drug 

44 

 

Clemizole Analgesic drug/Antitumor 



187 Rohit et al.                                                                        International Journal of Modern Pharmaceutical Research 

Volume 5, Issue 3. 2021                      │                    ISO 9001:2015 Certified Journal                      │                    187 

45 

 

Clonitazene Narcotic analgesic agent 

46 

 

Etonitazene Analgesic drug 

47 

 

Vasodilator Analgesic 

48 

 

Pimobendam 
Carditonic drug, Ion dilator/Anti-diabetic 

agent 

49 

 

Benperidol 
Antipsychotic Agents/ 

psychopharmacological agent 

50 

 

Droperidol 
Sedative, Tranquilizer, anti-nausea, 

psychopharmacological agent 

51 

 

Astemizole 
Uricosuric, Urine infection 

(Receptor Artagonist agent) 

52 

 

Chlorfenazole Pesticide/Fungicide 

53 

 

Ridinalazole Nobel Antimicrobial 
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54 

 

Benomyl Antifungal 

55 

 

Carbendazim Antifungal 

56 

 

Chlormidazole Antifungal 

57 

 

Fuberidazole Fungicide 

58 

 

 

Ridinalazole 
Treatment of Clostridioides difficile 

infection/ Anti-microbial 

 

CONCLUSION 
 

Form the present study it becomes evident that 

benzimidazole and its derivatives being an important 

moiety for various biological activities. Various synthetic 

methods were reported from time to time. Among these 

methods some of them gives good yields and Chemist 

must try new routes for the synthesis of these 

biologically active compounds which are afforadable and 

are green. The present review provides a brief overlook 

of the works done by the different scientists on this topic 

which helps chemists to develop the strategy for the 

design and the synthesis of benzimidazole derivatives by 

using new routes and methods which results good yield 

and have good biological activities.  
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