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ABSTRACT:

Sodium Bisulfite is used as an efficient and economical catalyst for the synthesis of 2, 4, 5 triaryl - H
imidazoles via condensation of benzil, ammonium acetate and aromatic aldehydes. The easy work-up,
higher yields and shorter reaction time are the advantages of the method presented here.

Keywords: Triaryl imidazoles, benzil, ammonium acetate, aromatic aldehydes, Sodium Bisulfite, microwave

irradiation.

INTRODUCTION:

Compounds with an imidazole ring system are
biologically important due to their significant
role in biochemical processes, as well as their
use in synthetic chemistry!. An imidazole ring

system is one of the most important
substructures found in large number of natural
products and  pharmacologically  active

compounds e.g. amino acid, histidine and
hypnotic agent etomidate?, and the proton
pump inhibitor omeprazoles.

Trisubstituted imidazole derivatives are widely
used as organic materials, such as to resist
composition on textile,* fluorescent whiteners
on photographic
electroluminescent materials®® and optical
materials.10.11 Meantime, it was found that
these compounds play roles in many kinds of
biological activities.12.13 This versatile
applicability highlights the importance of
access to efficient synthetic routes to well-
designed and highly substituted
derivatives. There are several methods for the
synthesis of highly substituted imidazoles.14 A
number of methods have been developed for the
synthesis of 2,4,5-trisubstituted
Which are generally synthesized by three
component cyclocondensation of a 1,2-
diketone, a-hydroxy ketone with an aldehyde
and ammonium acetate. It comprises the use
of microwaves,15-18 jonic liquid,!9 refluxing in
acetic acid,?0-22  silica sulfuric acid,?3-24
NiCl2.6H20/Al203,25  Yb(OTf)3,26  Yb(OPf)s,27
iodine,28 Zr(acac)4,29 InCl3.3H20,30

textile,S materials, 6.7

imidazole

imidazoles.
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heteropolyacid,3! potassium aluminium sulfate
(alum),32 ceric ammonium nitrate (CAN),33-34
polymer-supported ZnCl235 and L-proline.36
Moreover, they have also been prepared by the
addition of a substituted amino alcohol to a
thioamide and subsequent oxidation with
PDC37 or by the reaction of aryl nitriles and a,
a-dilithio-arylnitromethanes38 or by multistep
synthesis.39:40 Khodaei and co-workers in 2007
described the synthesis of 2,4,5-trisubstituted

imidazoles from 1,2-diketone or a-
hydroxyketone, aldehyde and ammonium
heptamolybdate tetrahydrate in

tetrabutylammonium iodide using catalytic
amount of p-TSA.41 Despite their potential
utility, most of these synthetic methods suffer
from one or more serious drawbacks, such as

laborious and  complex work-up and
purification, significant amounts of waste
materials, strongly acidic conditions,

occurrence of side reactions, low yields, high
temperature, long reaction time and the use of
expensive reagents. In present work promote
simple and efficient methods for one-pot
synthesis of 2,4,5-trisubstituted imidazole
derivatives starting from 1,2-diketone and
various aromatic aldehydes under microwave
conditions in the presence of sodium bisulfite
as the catalyst.

MATERIAL AND METHODS:

Experimental

All compounds were characterized by modern
spectral and elemental techniques. IR spectra
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was recorded in KBr disc on a Perkin Elmer
spectrometer for all products 'H-NMR spectra
was recorded on NMR spectrometer in CDCl3
using chloroform as an internal standard. The
mass spectra was recorded on GCMS-QP 2010
mass spectrometer. All the reagents used were
of AR grade and were used without further
purification. The reactions were carried out in
microwave oven (CE2977 Samsung).

General procedure for synthesis of 2, 4, 5
triaryl imidazoles

A mixture of Benzil (10 mmol), ammonium
acetate (20 mmol), aldehyde (10 mmol) and
catalyst amount of Sodium Bisulfite (2 mmol)
were dissolved in 10 ml ethanol in 50 ml
beaker, stirred for few seconds and placed in
microwave oven for irradiation at 600 Watt for
105 to 145 sec. till completion of reaction was
monitored by TLC. The reaction mixture was
cooled to room temperature and poured in 50
ml ice-water to get the solid precipitate. It was
collected by filtration, washed with water and
dried to give crude product. The crude product
was purified by crystallisation using ethanol as
a solvent to obtain solid product of 2,4,5 triaryl
imidazole (la to 1k).

la: 2, 4, 5 triaryl-1H- imidazole (M.P. 277-
2780C)

IR (KBr): 3061 (N - H), 1600 (C=C), 1488 (C=N),
1H NMR (400Mz, CDCl3): 6 = 7.25 - 7.97 (m,
15H Ar - H), 8.15 (brs, NH), ES-MS: m/z = 297
(M+1).

Anal. Cald for Ci12HieN2 : C, 85.11; H, 5.44; N,
9.45 Found: C, 85.24; H,5.62; N,9.47

1b: 2(4- hydroxyphenyl) - 4, 5 - diphenyl -
1H- imidazole (M. P. 267-268°C)

IR (KBr): 3215 (N - H), 1610 (C=C), 1580 (C=N),
'H NMR (400Mz, CDCl3): 6 = 6.75 - 6.60 (m,
15H Ar - H), 9.55 (brs, NH), ES-MS: m/z = 312
(M+1).

Anal. Cald for C21H16N20 : C, 80.75; H, 5.16; N,
8.97 Found: C, 80.78; H, 5.20; N, 8.99

1d: 2(4- Chlorophenyl) - 4, 5 - diphenyl - 1H-
imidazole (M. P. 261-262°C)

IR (KBr): 3455 (N - H), 1620 (C=C), 1582 (C=N),
1H NMR (400Mz, CDCl3): 6 = 7.12 — 7.60 (m,
15H Ar - H), 7.355 (brs, NH), ES-MS: m/z = 330
(M+1).

Anal. Cald for C21H15 CIN2 : C, 75.25; H, 4.56;
N, 8.47 Found: C, 76.27; H, 4.58; N, 8.50

le: 2(2- Chlorophenyl) - 4, 5 — diphenyl - 1H-
imidazole (M. P. 195-196°C)

IR (KBr): 3075 (N - H), 1582 (C=C), 1492 (C=N),
1H NMR (400Mz, CDCl3): 6 = 7.7 — 7.66 (m, 6H
Ar - H), 7.68 - 7.70 (m, 2H), 7.8 — 8.2 (brs, NH),
ES-MS: m/z = 330 (M+1).
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Anal. Cald for C21H15 CIN2 : C, 76.25; H, 4.57;
N, 8.47 Found: C, 76.26; H, 4.57; N, 8.52

QL. -
o

Ammonium Aromatic

Reaction

O 0 N CHO
+ NH,0AC + |
O

1, 2-diketone
2, 4, 5 — triaryl imidazole
Acetate

M.W.

Sodium
bisulfite

aldehyde

RESULTS AND DISCUSSION:

In order to find optimum reaction conditions,
condensation of benzil, benzaldehyde and
ammonium acetate in the presence of sodium
bisulfite as catalyst was done. The optimum
molar ratio of benzil: benzaldehyde: ammonium
acetate 1:2:1 and sodium bisulfite (2mol %) using
ethanol solvent under microwave irradiation,
2(phenyl) 4, 5- diphenyl 1H - imidazole was
obtained with 97 % yield at 600 Watt for 118
Sec. Results with  benzaldehydes  were
encouraging in a similar fashion, a variety of
aromatic and heterocyclic aldehyde and benzil
subjected to this microwave assisted procedure
gives high yields of corresponding 2, 4, S triaryl
imidazole. The results are summarized in Table-
1. From the results mentioned in Table the
aldehyde with electron-donating substituents
favour the reaction and it was completed with
shorter reaction time and high yields than the
aldehyde with electron-withdrawing substituents.
Also, the present method was found to be
effective for hetero-aromatic aldehyde for the
synthesis of 2-heteroaryl 4, 5 diphenyl
1Himidazole with better yield. To determine the
role of sodium bisulfite the same reaction was
carried out in the absence of catalyst at same
conditions, which resulted in no product
formation after 15 min. these result indicate that
sodium bisulfite exhibits a high catalytic activity
in this transformation. The procedure gives high
yield products.

Comparison of results as mentioned in Table-1
with results obtained by some other reported
procedures for synthesis of 2, 4, 5 triaryl
imidazoles shows the promising feature of this
method in terms of reaction rate and the yield of
products as compared with reports in the
literature.
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CONCLUSION

In conclusion, we presented an efficient, mild
and rapid approach for the synthesis of 2,4,5 —
trisubstituted imidazoles via condensation of a
representative 1,2-diketone (Benzil) with various
aromatic aldehydes and ammonium acetate, by
using sodium bisulfite as an efficient and
inexpensive catalyst under
irradiation. Non-corrosiveness, safe, low waste,
easy for separation, short time, high yields and
environmentally benign are some of the
advantages of this methodology.
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Table — 1 - Physical data of the synthesized compounds

Ent Aldehyde Watt Time Yield M. P. (°C) M. P. (°C)
ry W Sec. (%) Found Reported
la Benzaldehyde 600 118 97 277-278 276-27714
1b 4-OH- Benzaldehyde 600 125 93 267-268 268-26933
1lc 4-CHs- Benzaldehyde 600 130 95 231-233 231-23233
1d 4-Cl- Benzaldehyde 600 120 96 261-262 261-26333
le 2-Cl- Benzaldehyde 600 115 94 195-196 197-19833
1f 4-N(CHas)2- Benzaldehyde 600 105 94 256-257 257-25833
1g 4-NO2- Benzaldehyde 600 128 91 234-236 236-23833
1h 3,4-(OCHs)2- Benzaldehyde 600 118 95 220-221 216-21833
1li 4-OCHs- Benzaldehyde 600 130 93 228-230 227-22833
1j 4-Br- Benzaldehyde 600 145 94 264-265 261-26333
1k 2-Furan 600 128 95 202-203 202-20326

236




