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ABSTRACT

The preparation of one-pot three components synthesis of 2-substituted
Benzimidazole derivatives using reactants aldehyde o-phenylenediamines and
sodium hypophosphite as catalysis in solvent medium. Reaction is carried out the

at 80°C for 1 to 2 hour gives high yield.
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1. INTRODUCTION

Organic synthesis gives formation of heterocyclic compound.
organic reactions in aqueous media have attracted much
attention due its non toxic and unique reactivity and
selectivity. Recently as per green chemistry concerned
number of methods developed in organic synthesis, such as
common heating method, reflux method. Solvent free
synthesis, use of ionic liquids, microwave irradiation and
ultrasound irradiation. All method are as concerned have
their own merits and limitation.. Benzimidazole nucleus
consist nitrogen in ring which shows numerous biological
active compound and in several natural product such as
antimicrobial (11), anti -hermitic (12), anti-HIV(13),
antiulcer(14), etc. The simple and green protocol use for the
synthesis of benzimidazole and its derivatives. One pot mono
condensation of o- phenylenediamine and aldehyde in
presence of sodium hypophosphite as catalyst gives the 2
substituted benzimidazole derivatives. Such heterocyclic
compound that are wide interest because of their diverse
biological and clinical application.

2. Experimental
2.1. Experimental Section
All chemical were purchased from Merck, SD fine were
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commercially available and were used as received without
further purification. Melting points were measured by open
capillary method and were uncorrected. IR data collected on
Agilent Cary 630 FTIR (range 4000-400). tHNMR Data
recorded on Bruker Avance neo 500 NMR DMSO -ds MHz
spectrometer

2.2. General method for synthesis of 2-benzimidazole:-
In one pot three component mono-condensation of o-
phenylene diamine (3 mmol), aldehyde (3 mmol) sodium
hypophosphite (SHP) (10 % mmol) as catalyst in solvent (15
ml) ethanol was stirred for about 2 hours at 80°C, After the
completion of the reaction (monitored by TLC). The reaction
mixture was cooled to room temperature and poured on to
crushed ice. The formed solid was filtered, washed with a
mixture of ethyl acetate/hexane the crude products were
purified by the crystallization from ethanol to afford the pure
product 2-(-substituted)-1H-benzimidazole All the
products were confirmed by comparing their melting points,
IR, 'H NMR, 13C NMR and LCMS-Mass spectral data with
literature data.

Reaction:-
SHP 80C
NHa N
C[ ¥ R-CHO @[ SR

2HR ethanol N

NHa !
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Scheme 1

Experimental table: 1 - One pot synthesis of 2-substituted Benzimadazole using catalyst SHP from various aldehydes
SRNO Name of compound melting point = % Yield

1 2-(-4-methoxylphenyl)-1H-benzimidazole 220-225 75
2 2(2-hydroxoyphenyl)-1H-benzimidazole 200-205 80
3 2(3-nitrophenyl)- 1H-benzimidazole 300-308 80
4 2-(4-chlorophenyl)- 1H-benzimidazole 290-295 80
5 2-(4-hydroxy-3methoxyphenyl) 1Hbenzimidazole 230-240 70
6 2(4-di-methylaminophenyl)- 1H-benzimidazole 250-255 70
7 2-(4-methylphenyl)- 1H-benzimidazole 225-230 60

Table 2: Optimization of catalyst for synthesis of benzimidazole derivatives
Serialno SHP,mol % ‘ Percentyield Time

1 No catalyst 10 120
2 5 60 120
3 10 80 120
4 20 70 120

Entry 04 :- Analytical data of 2-(-4-chlorophenyl)- 1H- benzimidazole
Yield - 80 %.

Melting point (°C): 290-2950C

Colour : Light yellowish powder

IHNMR( 500MHz, DMSO-d¢) :6 12.85(s 1H N-H) , 8.20-8.13(2H dd), 7.66-7.51(2H dd), 7.20-7.19(1H s), 3.51, 2.52. 13C
NMR(125MHz, DMSO-dg) :6 150.28(-C=N), 143.76(C-N), 135.02, 134.75, 129.00,128.01,122.57,121.74,118.85,111.26,76.97,
56.35.FTIR (cm):- 3447 (-NH), 3021(=CH), 1610(C=N), 1111 (ether, C-0), ESI-MS: 225.79 m/z, Elemental analysis: C14H12N:0;

Calcd: C-74.98, H-05.39, N-12.49. ; Found: C-74.20, H-05.88, N-12.01

3. Result and discussion:-

In summary, a simple and efficient method has been
developed for the synthesis of 2-substituted benzimidazole
and its derivatives synthesis of by using sodium
hypophosphite in ethanol as solvent through a mono-
condensation in  between aldehyde and o-
phenylenediamines at 809C gives product. It was found that
the catalyst gives good result in between 70% to 80% yield.
Encouraged by these expected result, we have uses the same
methodology on other aldehyde. The results as show in table
-1

4. Conclusion:

In conclusion, this paper explain a convenient and efficient
heating process for the synthesis of 2- substituted
benzimidazoles by one pot reaction of o-phenylenediamine
with aldehydes in presence of sodium hypophosphite in
ethaonol. This method offers some advantages in terms of
simplicity of performances in ethanol, low cast and follows
alongline of green chemistry. The catalyst is easy to handle,
inexpensive and soluble in water.
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