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ABSTRACT
Various 2-aryl-benzimidazoles can be prepared by reaction of the o-phenylenediamine with various arylaldehydes at 80 oC catalyzed by phenyl
phonic acid as an effective reagent under neutral conditions in satisfactory yields.
 2015 Trade Science Inc. - INDIA

INTRODUCTION
Benzimidazoles are very useful intermediates for
the development of molecules of pharmaceutical and
biological interest. Substituted benzimidazole derivatives have found applications in diverse therapeutic
areas including antiulcer, antihypertensive, antiviral, antifungal, anticancer, and antihistaminics[1,2].
The widespread interest in benzimidazole containing structures has prompted extensive studies for
their synthesis. There are two general methods for
the synthesis of 2-substituted benzimidazoles. One
is the coupling of o-phenylenediamines and carboxylic acids[3] or their derivatives (nitriles, ortho esters), which often require strong acidic conditions
and sometimes combine with very high temperatures

Phenyl phonic acid;
2-aryl-benzimidazoles;
Neutral conditions;
O-phenylenediamine.

(i.e., PPA, 180 oC) [4,5-6]. The other way involves a
two-step procedure that includes the oxidative cyclo
dehydrogenation of aniline Schiff’s bases, which are
often generated in situ from the condensation of ophenylenediamines and aldehydes[7-12]. However,
suffer from longer reaction times, unsatisfactory
yields, harsh reaction conditions and excessive use
of reagents and catalysts. It is therefore important to
find more convenient methods for the preparation of
these compounds.
RESULT AND DISCUSSION
In continuation with the search for simple nonhazardous methods for the transformations in organic
synthesis [13-21], herein we report a highly versatile

Scheme 1 : Synthesis of 2-aryl-benzimidazoles with phenyl phosphoric acid
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TABLE 1 : Phenyl phosphoric acid catalyzed synthesis
of benzimidazoles
Entry

Product a

R

Time (min)

Yields
(%)b

M.p., oC

1

3a

H

?40

98

286-290

2

3b

4-OMe

60

95

225-227

3

3c

4-Me

30

95

272-273

4

3d

3-Me

50

94

215-217

5

3e

2-NO2

28

92

263-265

6

3f

4-Cl

21

93

289-291

7

3g

4-NO2

20

96

310-312

8

3h

3,4-OMe2 49

95

178-180

9

3i

3-Br

24

94

217-219

10

3j

3-NO2

26

90

205-207

11

3k

4-N(Me)2 39

93

250-251

12

3l

2-Cl

26

92

156-158

13

3m

4-CN

27

91

262-264

14

3n

4-F

22

96

202-203

15

3o

2-OH

31

92

235-236

a) Isolated yields. b) All the products are known, characterized
by IR, NMR spectral analysis and compared with the authentic
samples.

Scheme 2 : Possible mechanism for the synthesis of 2aryl-benzimidazoles

actions of this type are more efficient in polar solvents, which was corroborated in this study (TABLE
2). It was also observed that the inclusion of water
had very little or no effect on this reaction. DMF
was the best among the solvents tested. Under optimized reaction conditions, we obtained exclusively
2- substituted products (3).
EXPERIMENTAL
Chemicals used in this work were purchased
from Aldrich and Merck chemical companies and
TABLE 2 : Role of the solvent in the synthesis of 2-phe-

and efficient synthesis of 2-aryl-benzimidazoles 3(a- nyl-benzimidazoles 3a
o) from aldehyde 1(a-o), o-phenylenediamine 2 and
Time (h) a
Yield (%)
catalytic amounts of phenyl phonic acid under mild solvent
reaction in high yields (Scheme 1 and TABLE 1).
CH2CL2
2
50
To account for the facile formation of benzimidazoles, the following mechanism (Scheme 2) is pro- t
2
70
posed. The reaction between an aldehyde and a di4
80
amine leads to the formation of Schiff base (I) which CH3CN
is stabilized by catalyze. Intermolecular attack by
2
60
the second amino group on C=N double bond facili- MeOH
tates the formation of hydro-benzimidazole (II) which Dioxan
3
70
undergoes subsequent air oxidation to give the desired benzimidazole as the ûnal product [22].
2
60

The role of the solvent was also investigated.
1
98
Among the various solvents tested, DMF afforded DMF
the maximum yield of the of 2-aryl benzimidazole
a
Extension of the reaction did not improve the product yield
derivative 3a (TABLE 2). It is well known that re-
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used without purification. IR spectra were recorded
on a Shimadzu 435-U-04 FT spectrometer as KBr
pellets. 1H and 13C NMR spectra were measured in
DMSO-CDCl3 with a Bruker DRX-400 Advance
instrument at 400 and 100 MHz, respectively, using
Me4Si as internal standard. Mass spectra were recorded with a spectrometer Finnegan-MAT 8430
operating at an ionization potential of 70 eV. Melting points were measured on a SMPI apparatus
GENERAL PROCEDURE FOR THE SYNTHESIS OF 2-ARYL-BENZIMIDAZOLES
DERIVATIVES (1A–N)
To a mixture of o-phenylenediamine (1 mmol),
aldehyde (1 mmol) and phenylphosphonic acid (5mol
%) in DMF (5ml) was stirred and heated at 80 oC
for the appropriate time (TABLE 1). Completion of
the reaction was indicated by Thin Layer Chromatography (TLC). After which dichloromethane (10
ml) was added to the mixture and left aside for a
few minutes, the solid thus separated was recrystallized from methanol or subjected to silica gel column chromatography to get the pure product/s.
CONCLUSION
We have described an efficient and environmentally benign method for the preparation of 2-arylbenzimidazoles derivatives. This two-component reaction is efficiently catalyzed by phenyl phonic acid
under mild reaction at 80 oC. Operational simplicity,
mild reaction conditions, enhanced rates, and high
isolated yields of the pure products are significant
advantages of the protocol presented here.
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