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Abstract :

2-substituted benzimidazoles were prepared by reaction of benzoic acid and substituted benzoic acid with o-
phenylenediamine, and then treated with secondary amines in the presence of formaldehyde in a Mannich reaction way
to give the 1- (substituted methyl )-2- substituted phenyl benzimidazoles. The final products were characterized by

physical and spectral analysis.
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Introduction:It is  well known  that
benzimidazole derivatives possess antimicrobial
[1, 2], analgesic and anti-inflammatory activities
[3, 4], as well as proved to have activities against
HIV and cancer [5, 6]. Heterocyclic nucleus and
substituted amino group at I-position of the
benzimidazole were reported to be associated with
potent anti-inflammatory activity.
Therefore it was thought that preparing Mannich
base derivatives from 2-substituted
benzimidazoles would probably result in
compounds of having high biological activities
toward many diseases.
In this study, we continue our work [7] and report
the synthesis of a number of Mannich bases
derived  from substituted benzimidazole, then
these compounds were characterized by IR,

'"HNMR  spectra and elemental analysis.

Experimental : Melting points were determined
by Stuart melting point apparatus and are
uncorrected. IR spectra were recorded in KBr on
Perkin-Elmer 883 spectrometer.'H NMR  spectra
were recorded by Bruker AC-300 with TMS as an
internal standard, the chemical shift are reported
as ppm. Elemental analyses were performed by
Perkin-Elmer 240.The reaction is carried out
according to the reaction scheme outlined below,
the first step involve the synthesis of
benzimidazole derivatives ( I ,¢ ), then these
compounds were treated with the secondary
amines in presence of formaldehyde to obtain the
Mannich bases ( II ,¢).
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Reaction scheme

General method for synthesis of (2-substituted

phenyl) benzimidazole I , ¢ [8}

A solution of benzoic acid (or substituted benzoic

acid) 0.01 mol, and 1, 2-phenylenediamine 0.01 mol,

in 20 ml acetic acid was refluxed for 4 hrs, the

precipitate obtained after cooling was recrystallized
from ethanol. The physical data are given in table 1.

General method for synthesis of Mannich bases of
(2-substituted phenyl)- benzimidazole II , ¢ [8]
N-Mannich  bases of  2-substituted  phenyl
benzimidazole were prepared according to the
following procedure. To a solution of 2-substituted
phenyl benzimidazoles (0.005 mol) in 10ml ethanol,
0.005 mol of respective secondary amine and 0.005
mol of formaldehyde were added with stirring for 1 hr,
then the reaction mixture was refluxed for another hr.
On cooling, the product formed was filtered, dried and
recrystallized from DMF. Physical data are given in
table 1, and the spectral data for these compounds are
shown in table 2.

Table 1: Physical data of compounds I , and compounds II ,¢

Compd. Formula M.P Yield Analysis % Calc. ( Found )

No. °C % C H N

I, Ci3HioN> 291 64 -- -~ --

Iy CiHi2N, 233 45 -- - -

I. CisHioN, 201 55 -- - -

I4 Ci14H12N,O 284 36 -- - --

I. Ci14H12N,O 269 52 -- - --

L¢ Ci:HiiN; 247 60 - - -

Ir, Ci6H17N3 230 62 76.49(77.01) 6.77(6.43) 16.73(16.34)
I, Ci7H19Nj3 288 57 76.98(76.45) 7.16(6.89) 15.84(15.28)
I, CioH23Nj3 274 67 77.81(77.37) 7.84(7.51) 14.33(14.82)
Iy Ci9H23N50 296 43 73.78(73.34) 7.44(6.98) 13.59(13.11)
II. Ci1oH21N50, 283 54 70.58(70.21) 6.50(6.26) 13.00(13.56)
II ¢ CioHpoNy 276 60 74.50(74.92) 7.18(6.78) 20.91(21.32)
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Table 2: Spectral data for compounds II , ¢

Compds IR, v cm’ '"HNMR, & ppm
No.
I, 2998(CH),1625(C=N), | 2.276H,s,2CHs), 4.8(2H,s,CH,), 7.1-7.7(9H,m, Ar-
1475 (C-N) H)
1, 2986(CH),1630(C=N), | 2.2(6H,s,2CHy), 2.3(3H,s,CHy), 4.6(2H,s,CH,), 7.2-
1468(C-N) 7.8(8H,m,Ar-H)
0. 3010(CH), 1624(C=N), | 2.1(6H,5,2CHs), 2.4(3H,5,CHs), 4.7(2H,5,CH,), 7.1-
1456(C-N) 7.8(8H,m,Ar-H)
. 2987(CH), 1636(C=N), | 1.1-2.4(10H,m,2C,Hs), 3.7(3H,s,0CH),
1448(C-N), 1106(C-0O) 4.8(2H,s,CH,), 6.8-7.7(8H,m,Ar-H)
I, 3002(CH),1620(C=N), 2.3-3.4(8H,m,4CH,),3.8(3H,s,0CHj;),
1452(C-N), 1180(C-0) | 4.8(2H,s,CH)), 6.9-7.8(8H,m,Ar-H)
I, 2969(CH), 1618(C=N), | 1.0-2.2(10H,m,5CH,), 4.8(2H,s,CH,), 6.8-
1432(C-N) 7.8(8H,m,Ar-H)
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