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Figure 1. Selected drugs containing benzimidazole substructure.
The benzimidazole nucleus is the key building block for a variety
of compounds that play crucial role in the activity of a number of bio-
logically important molecules.1 Benzimidazole derivatives have sev-
eral therapeutic applications such as antiulcer,2 antihelminthic
(Thiabendazole),3 antihypertensive (BIBR277),4 anticoagulant
(Chlorothiophene benzimidazole),5 antiallergic,6 analgesic,7 anti-
inflammatory,8 antimicrobial,9 antiviral,10 antiparasitic11, and
anticancer (Hoechst 33258)12 (see Fig. 1).

It is also reported that the benzimidazole nucleus is an essential
part of many antineoplastic derivatives13 (TREANDA)� (bendamus-
tine hydrochloride) containing alkylating group and benzimidazole
component has been used for the treatment of chronic lymphocytic
leukemia.

Several methods have been reported for the synthesis of benz-
imidazoles.14 The most common one involves the cyclization of
o-diaminoarenes with carboxylic acids or their derivatives under
acidic condition.15 Benzimidazoles can also be prepared by the
coupling of aldehydes with o-diaminoarene under oxidative condi-
tions16 or with 2-nitroanilines under reductive conditions.17 More
recently, transition metal-catalyzed amination followed by con-
densation has been reported for the preparation of various
benzimidazoles.18,19

The substitution of the carboxylic acid or aldehyde component
with an alternative functional group has not been reported so far.
Therefore, the development of a simple and stable substitute for
these aromatic acids or aldehydes by using inexpensive and readily
ll rights reserved.

: +91 821 2412191.
appa).
available reagents would extend the scope of the reaction in organ-
ic synthesis. Recently, gem-dihalomethylarenes have received con-
siderable attention due to their application in the preparation of
aldehydes.20 To our knowledge, the use of gem-dihalomethylarenes
is limited to the synthesis of aldehydes and a,b-unsaturated
carboxylic acids,21 there is no published report on their use to syn-
thesize biologically active molecules like benzimidazoles. Herein,
we report a new, rapid, and efficient method for the synthesis of
benzimidazole through the reaction between gem-dibromometh-
ylarenes and different o-diaminoarenes.

The synthetic approach starting from the corresponding com-
mercially available methyl analogues using radical bromination
was documented.22 Our approach was initiated using a mixture
of benzal bromide (gem-1,3-bis (dibromomethyl) benzene)1a

http://dx.doi.org/10.1016/j.tetlet.2010.09.080
mailto:rangappaks@gmail.com
http://dx.doi.org/10.1016/j.tetlet.2010.09.080
http://www.sciencedirect.com/science/journal/00404039
http://www.elsevier.com/locate/tetlet


Table 1
Synthesis of benzimidazoles from gem-dibromomethylarenes using different o-diaminoarenes

Entry Substratea Different o-diaminoarenes (R and R1) Product Time (h) Yieldb (%)

1

Br

Br

1a 

R = –H
R1 = –H
2a 3a

N
H

N

2 90

2 1a
R = n-butyl
R1 = –H
2b

3b

N

N

2 89

3 1a
R = n-heptyl
R1 = –H
2c

3c

N

N

2 88

4
S

Br

Br
1b 

R = –H
R1 = –H
2a

N

N

H

S

3d

2 79

5 SBr

Br

Br

1c 

R = –H
R1 = –H
2a

SBr N
H

N

3e

2 84

6

1d N Br

Br Br
R = –H
R1 = –H
2a

3f

N
N

N

Br

H

2 90

7 1d
R = Benzyl
R1 = –H
2d

3g

N
N

N
Br

2 91

8 OCH3

BrBr

1e 

CF3

NC

N
H

O

2e 

 R = n-Butyl 

 R1=   

CF3
NC

N
H

O
N

N

OCH3

3h 

2 90

9 1c

R = 
O

R1=
CF3

NC

N
H

O

2f

CF3
NC

N
H

O
N

N

OCH3

O
3i 

2 94

10 1e

 R = n-hexyl 

 R1=   
2g

CF3

NC

N
H

O

CF3
NC

N
H

O
N

N

OCH3

3j

2 93
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Table 1 (continued)

Entry Substratea Different o-diaminoarenes (R and R1) Product Time (h) Yieldb (%)

11 1a

 R = n-Butyl 

 R1=  

CF3

NC

N
H

O

2h

CF3
NC

N
H

O
N

N

3k 

2 95

12 1a

 R = n-hexyl 

 R1=  
CF3

NC

N
H

O

2i

CF3
NC

N
H

O
N

N

3l

2 92

13 1a

R = 
O

R1=  
CF3

NC

N
H

O

2j   

CF3
NC

N
H

O
N

N

O
3m

2 89

14

BrBr

F

1f 

 R = n-Butyl 

 R1=  
CF3

NC

N
H

O

2k

CF3
NC

N
H

O
N

N

F

3n

2 88

15 1g

BrBr

Br

 R = n-Butyl 

 R1=  
CF3

NC

N
H

O

2l   

CF3
NC

N
H

O
N

N

Br

3o

2 89

16 1a
R = Benzyl
R1 = H
2m

 3p

N

N

2 91

17 1a

NC

R=

 R1= H 
2n

3q

N

N

NC

2 90

a Substrates are prepared from the commercial methyl analogues by radical bromination.
b Isolated yields.
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(1.0 equiv) and o-diaminobenzene 2a (2.0 equiv) with anhydrous
pyridine/DMF(3:1) in the presence of a catalytic quantity
(0.2 equiv) of potassium tertiary butoxide (t-BuOK) followed by
the addition of iodine (0.4 equiv) and catalytic amount of benzoyl
peroxide (0.2 equiv) and refluxed for 2 h. The starting material
was consumed in 2 h as indicated by TLC analysis and the obtained
benzimidazole 3a was isolated with 90% yield. Use of 2.0 equiv of
o-diaminobenzene was found to be optimal for the complete
conversion of 1a to 3a. Various base catalysts such as DBU, trieth-
ylamine, N-ethyldiisopropylamine, DABCO, K2CO3, CsCO3,and
morpholine were screened. While piperidine, pyrrolidine, DBU,
and morpholine catalyzed the reaction to give quantitative yield
in 3–5 h, the other bases did not promote this reaction. Encouraged
by this success, the other gem-dibromomethylarenes 3(a–q) were
subjected to cyclization reaction with different o-diaminoarenes
to yield the corresponding benzimidazoles in excellent yield. The
results are depicted in Table 1.

The reaction was further probed by treating gem-1,3-bis
(dibromomethyl)benzene with excess of o-diaminobenzene
(4 equiv) using the same procedure as described in Scheme 1 to
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Scheme 1. General approach to synthesis of benzimidazoles.
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Scheme 2. Synthesis of 2-(3-(1H-benzoimidazol-2-yl)phenyl)-1H-benzoimidazole.
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obtain 2-(3-(1H-benzoimidazol-2-yl)phenyl)-1H-benzoimidazole
(Scheme 2) in 87% yield.23–25

gem-Dibromomethylarenes being stable and readily accessible
substitutes for noncommercial and some of the unstable alde-
hydes, this transformation would extend the scope in organic
synthesis. In addition, it is worthy to note that both aromatic and
heteroaromatic gem-dibromomethylarenes bearing various func-
tionalities such as amide, halogen, cyano, trifluoro methyl and
methoxy groups survived the reaction and provided high yield of
corresponding benzimidazoles.

In conclusion, we have demonstrated a general methodology
wherein gem-dibromomethylarenes could be employed for the
first time in the cyclization protocol for the direct synthesis of bio-
logically important benzimidazoles. As this reaction provides
benzimidazoles in a single step from gem-dibromomethylarenes,
this approach provides one of the easiest pathways for accessing
this class of valuable compounds from easily available starting
materials, and a wide range of multisubstituted benzimidazoles
could be generated accordingly for chemical library construction.
We believe that this transformation would have many potential
applications in synthetic chemistry.
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(2H, br s, –NH), 8.27–8.23 (2H, m, Ar-H), 7.94–7.92 (1H, d, J = 8.0 Hz, Ar-H),
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