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Introduction

in the complex.l3 The strong evidence of
bonding is revealed by the appearance of band

at 504 cm-1(M-o), 459 cm{(M-N} in the spectra
of the complexes.la A broad band present in
complex in the range 3500-3400 cm-1 is due to
vn, of coordinated waterls

The electronic spectrum of the Nickel

complex exhibits three absorption bands at
7L259, !6324 and 27690 cm'1 attributed to

Recently th," tAr.( F)-+3Tr*(F),tArr(F)-+3Trs{F},
coordination complexes with hydrazide ligands re,-[f )-+rf,-(ei" respecfitvely indiiating
becomes interest of researchers due to their aiJfo.t"a o#rf,"a.rl stereochemistryl6,rT. The
applications in differentfield such as biological Nickel complex exhibit magnetic moment
studies,l'z analytical chemistry3,catalysisa's'6, which is in the range 3.35 BM support the
clinicalT'8. Hydrazides are important class of octahedral geometry18,1e.
compounds having an azomethine -NHN=CH- ln thermal st*dies, no weight loss was
Proton. When transitional metals coordinated found on consta6.fin?ihing for t h at 120 oC

with hydrazones they play a significant role in which is inu,i_"d,itive of the presence of
many catalytic reactions such as oxidations, coordinate{ .*ateir. TheTG analysis showsthe
cyclopropanationlo, and polymerization 11- ln perc"ntagl'i loss corresponding to two
view of above facts we synthesized the coq-rdir-raied water motecules in complex.The
complex isolated from reaction of hydrazide hii'hT"water in Nickel complex was found to
ligand with Nickel chloride and report the. 6-6 sns-step process as only one endothermic
structural studies of complex' 

,,,,* ,;,,''' 
-"reak 

was observed at190-205 "cu'

Result and discussion ,.=.u"."',d'i;, ExPerimental

The Nickel complex"rs..6ffi ish colored
solid, stable to air and ',?g,,]b.:ftygroscopic' lt is Al the chemical and solvents used were of A.R.
insoluble in water but slieht]v soluble in DMSO. '"' ':'- l,'-"^::
DMF and otherrcrg4Ffi solvents' The molar ir"r"a.n"oncHrrranaryzer.Themetarcontents
conductance"'.?1q,9: of the complex in DMSO d ,"r" aeterminea by atomic absorption spectra
a concentratioir of 104 molar solution shc

varue 30 &!{ whictr indicates non-erectro,,ill 3;",:TII"tffj,, iffi}':, ;fff"H:naturelz' conductivity of dilute solutions (1.x10aM) in
The disappearance oftheentire lRhand DMao is measured on conductivity meter.

duetointra-molecularhydrogenbondinginthe:.-___.'-
spectra of the complex indicates o"proton"tiol .Y::l:::t-.:,"asurernents 

at room temperature

of enolic oxygen on complex formation. ,[" were carried out using Gouy's balance' The lR

participation of enoric oxygen ana azometrinl :ft:::t..:: ""nds 
and thelr metal

nitrogen in coordination to the rvicker ion'il ;ffi$i;?iJ,1:#il1,"11*i-1?'H;lrulfurther supported by an upward shift in v.* by i"riio fte erecronle rpadrer mGrrsFa(tents
24 cm-1and a downward shift in v** by 25 cm'l

Mirror (l1)



were made on Schimadzu UV-visible CbnCluSiOn
spectrophotometer (model 150).

Preparation of Nickel complex :
ln this study we reported the synthesis

of Nickel complex using 2-Chloro-N'-(1-(4-
hyd roxy-2-oxo- 2H -chrom en -3 -yl )

ethylidenebenzo-Hydrazide. The structural
characterization of synthesized complex made

by using elemental analysis, lR and UV spectral
techniques. From the spectroscopic
characterization, it is concluded that metal is

attached to ligand with enolic oxygen and
azomethine nitrogen.
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To a hot solution of ligand (0.02 mol) in
30 ml methanol, the Nickel chloride (0.01mo1)

in methanol was added drop wise. The pH of
the solution adjusted about 7 to 8.5 by adding
alcoholic ammonia. The reaction mixture was
refluxed for about 4 hours. The respective
Nickel complex separated and filtered in hot
condition, washed with hot methanolfollowed
by pet ether (40-600C) and dried in vacuum.

Physical and analytical data of the
Nickel Complexes

lNi(L)r(Hro)l,Empirical formula :

INiC36H3oo1oN4clzOs],Colour : brownish,Yield
: 81%, CHN%for N iCr.H;OloN4Cl zO8; Analytical ::8l%,CHN%for NiCr.H;O1oN4ClzO8; Analytical: .,L'r'i'
c 53.50, H 3.74, N 6.93, Cl 8.77, Ni 7.26 ; ,:1,.4
Calculated: C 53.60, H 3.84 N 5.73, Cl 8.80, N!. !,:*
7.03.1.R. Spectra z L7!O cm-lv.=o, 1590 cm,,]-.y6;i1.ri

i*! 1! 'i+t'504 cm-1vr., 459 cm-1vr-*.
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ABSTRACT
An efficient for synthesis of tisubstituted imidazole from berulfi'henzoin' aromatic aldehyde and

ammoni*m acetate in water under microwave irradiation. Tartaric acid is an inexpensive mild

catalyst and the remarkable advantages such as mild reaction condition' shorter reaction timq

simple procedure and excellent yield'
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I.INTRODUCTION
Nitrogen containing five membered is an important class in heterocyclic compound. knidazole

and its derivative are in a widespread range of naturally occurring molecules [1-3] and drug

molecules [4-5]. Trisubstituted imidazole shows various bioactive effects such as frrngicide,

herbicidal [6], antitumor f77,anti-inflammatory [8], anti-allergic [9], analgesic [10], antibacterial

[11] and used in biosynthesis of interleukin-l (ILl) [12].
Recently, several method have been developed for synthesis of trisubstituted imidazole by

condensation of benziUbenzoin, aromatic aldehyde with ammonium acetate using vmious

catalyst and reagents such as, Ionic liquid [13],Iodine l74l,ZICL4[15], N]I4OAc [16], Yb(OTF)3

[17], scolecite [18], PEG-400 [19], L-Proline [20], CuCl:.2]IzO [21], and SbCl3 [22].

However, some disadvantages such as tedious workup procedure, purification, use of hazardous

organic solvents, expensive reagents, long reaction time, low yield, occurrence of side reaction

and waste materials. The fiaditional methods for s5mthesis of trisubstituted imidazole depend

upon multicomponent reaction using benzlhenzoin, substituted aromatic aldehyde and a
nirogen source.

There is a sfrong demand for a simple, envirpnmentally benign, highly efficient and versatile

method for one pot synthesis of trisubstituted imidazole. The present study describes synthesis of
trisubstituted imidazole on reaction of benal/benzoin, substituted aromatic aldehyde with

ammonium acetatein water in presence of tartaric acid as a catalyst (Scheme-l).

2. MATERIALS AND METIIODS
All chemicals, reagents and solvents were used as received from commercial source. Melting

points were taken in open capillary and wsre uncorrected. The reaction was carried out in

microwave slmthesizer, Mass-II, Sineo. lH Nllvm. specta were recorded on a bucker DRX-300

MHz instrument and lRwere recorded as KBrpellets on a Nicolet impact 410.

Scheme L. Synthesis of nisubstituted imidazoles.

2. t . Synthes i s of *i substituted i midazolg ga-g)

A mixtnre of benzll/benzoin 1(1 -mol), aromatic aldehyde 2(1 mmol), ammonium acetate 3(2

mmol) and catalyst tartaric acid (10 mol Y{was added in l0 ml of distilled water was irradiated

undsr microwave oven for appropriate time (Table 2). Progress of the reaction was monitored by
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on TLC completion the reaction mass was poured on cold ice water. Then product was filtered,
dried and recrystallized from ethanol.

3. RESTJLTS AND DISCUSSION
Here, we report a very simple and general method for the synthesis of trisubstituted imidazole
using the catalytic amount of tanaric acid under microwave 300W (Scheme-l) as a model
reaction. The synthesis of trisubstituted imidazole was carried out by condensation of
benzil/benzoin, aromatic aldehyde and ammonium acetate in presence of tartaric acid as a
catalyst.

To optimize the reaction conditions, all catalytic effects on the condensation reaction. The
reaction was carried out in same conditions. When using pEG-400 and glycerol as catalyst, we
got 4a in low yield product and prolong reaction time 86% andg}Yo (Table 1, Enfiry 1-2). Such
as another catalyst [Hbim]8F4. SSA, CAN, Yb(OTF)3, L-Proline and they give low yield and
more reaction time glyo,73Yo,75yo, 90oA, 9lo/o yield respectively (Table 1, Entry 3-7).Hence,
using Tartaric acid gives an excellent catalytic activity, which gave product tn a yield of 96Yo
(Table l, Entry 8).

We determined the synthesis of risubstituted imidazole derivatives using Tararic acid at 10 mol
percentage gave excellent leld of product (Table 1, entr5r 8). These are diprotic aldaric acid and
it found naturally in plants such as bananas and grapes. It is used an antioxidant. These catalysts
soluble in water, cheaper, easily available and non-hazardous. The reaction mixture was
irradiated in microwave at an appropriate time (10-15 min.) the corresponding product was
obtained in excellent yield.

Table 1. Comparison of different catalyst in the synthesis of Trisubstituted imidazole.
Entry Catalyst Time (min.) Yield" (Yo)

PEG-4OO

Glycerol

[Hbim]BF+

SSA

CAN

Yb(oTF)3

L-Proline

Tartaric acid

86360

180 92

91

t3

75

91

96

90

25

360

,
240

120

s40

t2
uReaction condition: BenziVBenzoin(l mmol), ammt
and Tartaric a-ci\R0,mol%) at300 W, blsolated yields.ic a.ci\p0,molo/o) at 300 W, olsolated yields.
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io ,*umioed the efficiency and applicability of this protocol. The reaction was carried out

various substituted aromatic aldehyde are shown in Table 2. These result shows the reactions are

facile elecfion donating and elecffon withdrawing substituent present on the substituted aromatic

aldehyde resulting in high'yields of corresponding imidazoles.

Table 2. Synthesis of Trisubstituted imidazole (4a-g) using (10 mol 7o) of Tartaric acidu

Entry Ar-CHO Products

Benzil
Time(min./
Yieldb

Benzoin
Time(min.)/
Yieldb

6'

15 min./89

12rmtn./96

13 min./90

15 mn.l94

20 min.l15

18 min./80

25 nin.l7O

3A min.l75

a
d

w
Goordihetor-- loAG

sh ri G u ru. B uddl*}m3Tlfl lm,
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fl

11m1n.195 20 mn./82

14mtn.lgl 25 min./71

11min./95 2A min.l74

uReaction condition: BenzlBenzoin(l mmql), ammonium acetate (2 mmol), atdehyde (i mmol)
and Tartaric acid (10 molY) at 300 W, blsolated yields.

3. 2. C haracterization data

Synthesis of 2-(4Hydroxyphenyl)-4, $diphenylimidazoleEnty'4b: MP 266-268'C.IR(KBr,
cm-r;: 3591, 3453, 3283, 3065, l7o2,l2g4; 'Fnrrllffi. (300 MHz, DMSo-dr): 12.22 (s,lH, NH),
9.41 (s, lH, OH), 7 .91 (d, I:8.4 Hz,2H),7 .53-7.28 (m, 10H, Ar-H) , 6.79 (d., I:8.4 Hz,2H),13C
NMR (300 MI{z, DMSO-d6): 157.5, t46.66, 127.11, 125.6, 124.4, 124.8, 114.7, 112.84,98.56,
95.45 ppm.

Synthesis of 2-(4Methoxyphenyl)-4, $diphenylimidazole Enty-4'e: \/P 229-2310C tR (KBr,

io cm-'): 3401, 3061, 1612,1492,1178,1029,83L,76A; 'HNL,IR (300 Mrtu, DMSO-d6): 12.53 (s,

lH, NH),8.02 (4 J:8.80 Hz,2.AIIz,2H),7.71-7.11(m, 10H,Ar-H),7.04 (dt J:8.8H2,2.0}f2,
2H),9.82 (s, 3H, CH3) 13c NMR (300 MHz, DMSo-d): 158.31, 145.08, 136,134.63, 131.39,

121.31, 127 .5, 126.02, 123.09, 1 I 3.09, 54.6 I ppm.

4. CONCLUSION
ln summary, we have developed a simple and environmentally benign procedure for synthesis of
trisubstituted imidazole using tartaric acid as a highly effective. The advantages of this method
such as reduced time, mild reaction condition, desired products in excellent yield and easy
workup.
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