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[ The ligond 2-Chloro-N'-{1-{4-hypdroxy-2-0x0-2H-chromen-3-yi
ethylidenebenzo-hydrozide used to synthesize Nickel complex. The complex wes
1 chorocterized by elemental anolysls, mognetic moment, and melar conductance along
| with electronic, thermal, infrared spectral onglysis. Octohedrol geometry has been
proposed an the basis of magnetic and spectral studies,
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_ Introduction

Recently the
cocrdination complexes with hydrazide ligands
becomes interest of researchers due to their
applications in different field such as biological
studies ! analytical chemistry catalysis®>#,
clinical™®. Hydrazides are Important class of
compaunds having an azomethineg -NHN=CH-
Proton. When transitional metals coordinated
with hydrazones they play a significant rode in
many catalytic reactions such as oxidation®,
| cyclopropanation's, and pofymerization *. In
view of above facts we synthesized the
complex isolated from reaction of hydrazide
ligand with Nickel chloride and report the
structural studies of complex.

Result and discussion

The Hickel complex is brownish colored
solid, stable to air and non-hygroscopic. 1T is
inaaluble in water But slightly soluble in DRSO,
DMF and ather arganic solvents. The malar
| conductance values of the complex in DRSO at
| a concentration of 10* molar solution shows
value 30 &I which indicates non-electralytic
[ mature,
' The disappearance of the entire |R band
due to intra-molecular hydrogen bonding Inthe
cpectra of the complex indicates deprotonation
of enclic cxygen on complex formation. The
| participation of enclic oxygen and azomethine
| nitragen in coordination to the Nickel jon |s
further supported by an upward shift in v__ by
24 cm* and a downward shift in v_, by 25 cm™

in the complex,™ The strong evidence of
bonding is revealed by the appearance of band
at 504 erm{M-O), 459 em*{M-N) in the spectra
of the complexes. A broad band present in
complex in the range 3500-3400 om™ is due to
¥, OF coordinated water®

The electronic spectrum of the MNickel
complex exhibits three absorption bands at
11259, 16324 and 27600 cm™? attributed to |
W (F) =T, (F) A, [FI 3T  [F), |
’J‘qzl 'F]—;r“’TuEIJ'] respectively indicating
distorted octahedral stereochemistry®™”. The
Nickel complex exhibit magnetic moment
which is in the range 3.325 BM support the
octahedral geometny®®.

Im thermal studies, no weight loss was
found on constant heating for 1 h at 120 °C
which is indicative of the presence of
coordinated water™, The TG analysls shows the |
percentage loss corresponding to two |
coordinated water molecules in complex The |
loss of water in Nickel complex was found (o
be one-step process as only one endothermic
peak was observed at100-205 “C*2.

Experimental

All the chemical and solvents used were of AR
grade, The C, H and N contents of complexes
were done on CHN analyrer. The metal contents
were determined by atomic absorption spectra ||

on  Perkin-Elmer atomic absorption | :
spectrophotometer  [Model 2380). The
conductivity of dilute solutions (1210 *M) in
DMS0 is measured on conductivity meter.
Magnetic measurements at room temperature
were carried out wusing Gouy's balance, The IR
spectra of the ligands and their metal |
complexes were recorded on Perkin=Elmer |}
(1420} FTIR spectrophotometer using KBr |

peliets. The electronlc spectral medstrements |
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|were made on Schimadiu UV-visible
: spectrophotometer (model 150).

Preparation of Nickel complex :

Ta a hot solution of ligand (0.02 mol) in
| 30 ml methanal, the Nickel chloride {0.01mol)
| in methanol was added drop wise. The p" of
{ the solution adjusted about 7 to 8.5 by adding
: alcoholic ammonia. The reaction mixture was
| refluxed for about 4 haurs. The respective
| Mickel complex separated and filtered in hot
| condition, washed with hot methanol followed
: by pet ether (40-60°C) and dried in vacuum.

Physical and analytical data of the

i Nickel Complexes

i [Mi[L),{H O}, Empirical formula

| [NICH, 0, N,CL.0,] Colour : brownish,Yield
| :B1%, CHN%for NiC,H_.0, N 0.0 Analytical:
| € 53.50, H 3.74, N 6.93, CI 8.77, Ni 7.26 ;
| Calculated: C 53.50, H 3.84, N 6.73, CI 8.80, Ni
| 7.03.0R, Spectra : 1710 cmv,_, 1590 emv .

Ay 4
| S04 cmtv, o 458 cmTv
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Conclusion .

In this study we reported the synthesis ||| ||
of Nickel complex using 2-Chloro-N'-{1-{4- |[ |}
hydroxy-2-oxa-2H-chromen-3-yl)
ethylidenebenze-Hydrazide. The structural
characterization of synthesized complex made
by using elemental analysis, IR and UV spectral
technigues. From  the spectrodcopic
characterization, it is concluded that metal is
attached to ligand with enclic oxygen and
azomethine nitrogen,
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ABSTRACT

An efficient for synthesis of trisubstituted imidazole from benzil/benzoin, aromatic aldehyde and
amnoniEm acetate in water under microwave imadiation. Tartaric acid is an inexpensive mmld
catalyst and the remarkable advantages such as mild reaction condition, shorter reaction tme;
simple procedure and excellent yield,
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1. INTRODUCTION

Mitrogen containing five membered i3 an important class in heterocyclic compound. Imidazole
and its derivative are in a widespread range of paturally occurring molecules [1-3] and drug
molecules [4-5], Trisubstituted imidazole shows vanous bicactive effects such as fungicide,
herhicidal [6], antitumaor [7], anti-inflammatory [8], anti-allergic [9], analgesic [10], antibactenal
[11] and used in biosynthesis of interleukin-1 (IL-1) [12].

Recently, several method have been developed for synthesis of trisubstituted imidazole by
condensation of benzil'benzoin, aromatic aldehvde with ammonium acetate using various
catalyst and reapents such as, Tonic liquid [13], lodine [14], ZrCly [15], NHaOAc [16], YO{OTE s
[17], seolecite [18], PEG-400 [19], L-Proling [20], CuCl:. 2H:0 [21], and SbCl; [22].

However, some disadvantages such as tedious workup procedure, purification, use of hazardous
organic solvents, expensive reagents, long reaction time, low vield, occurrence of side reaction
and waste materials, The maditional methods for synthesis of trisubstituted imidazole depend
gpon multicomponent reaction using benzil'benzoin, substituted aromatic aldehyde and a
M1 ITOEEn SOUrce.

There is a strong demand for a simple, environmentally benign, highly efficient and versanle
method for one pot synthesis of trisubstituted imidazole. The present study describes synthesis of
trisubstituted imidazole on reaction of benzil’benzoin, substituted aromatic aldehyde with
ammonium acetate in water in presence of tartaric acid as a catalyst (Scheme-1),

1. MATERIALS AND METHODS

All chemicals, reagents and solvents were used as received from commercial source. Melting
points were taken in open capillary and were uncorrected. The reaction was carried out in
microwave synthesizer, Mass-1I, Sineo. 'H NMR spectra were recorded on a bucker DRX-300
MHz instrument and 1R were recorded as KBr pellets on a Nicolet impact 410,

Scheme 1. Synthesis of msubstinted imidazoles.

2.1, Synithesis of trisubstivuted imidazole (4a-g)

A mixture of benzil'benzoin 1(1 mmol), aromatic aldehyde 2{1 mmol), ammonium acetate 3{2
mmol) and catalyst tantaric acid {10 mol %) was sdded in 10 ml of distilled water was iradiated
under microwave oven for appropriate time (Table 2). Progress of the reaction was maonitored by
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en TLC completion the resction mass was poured on cold ice water. Then product was filtered,
dried and recrystallized from ethanol.

3. RESULTS AND DISCUSSION

Here, we report a very simple and general method for the synthesis of risubstiuted imidazole
using the catalytic amount of tantaric acid ender microwave 300W (Scheme-1) as a model
reaction. The synthesis of trisubstinned imidazole was caried out by condensation of
benzil'benzoin, aromatic aldehyde and ammonium acetate in presence of tartaric acid as a
catalyst.

Toe optmize the reaction conditions, all catalytic effects on the condensation reaction. The
reaction was camied out in same conditions. When using PEG-400 and glvcerol as catalyst, we
got 4a 0 low yield product and prolong reaction time 86% and 92%; (Table 1, Entry 1-2). Such
as another catalyst [Hbim]BF, SSA, CAN, YBOTF), L-Proline and they give low vield and
more reaction time 91%, 73%, 75%, 90%, %1% yield respectively (Table 1, Entry 3-7).Hence,
using Tartaric acid gives an excellent catalytic activity, which gave product in a yield of 9%
(Table 1, Entry 8).

We determined the synthesis of trisubstituted imidazole derivatives using Tartaric acid at 10 mol
percentage gave excellent vield of product (Table 1, entry 8). These are diprotic alderic acid and
it found naturally in plants such as bananas and grapes. It 15 used an antioxidant. These catalysts
soluble in water, cheaper, easily available and non-hazardous. The reaction mixture was
uradiated in microwave at an appropriate time (10-15 min.) the comesponding product was
obtained in excellent yield, R

Table 1. Companson of different catalyst in the synthesis of Trisubstinuted imidazole.

_Entry Catalyst Time (min.) Yield® (%)
1 PEG-40{ 360 &6
2 Ghyeeral 180 92
3 [Hbim]BF, 25 9]
4 LHY 240 13
5 CAN ELTH 75
6 YWOTF ) 120 o0
7 L-Proline 241 21
8 Tartaric acid 12 96

"Reaction condition: Benzil/Benzoind | mmol ), ammonum acetate (2 mmol ), aldebvde (1 mmaol)
and Tartaric acighid0 mel®e) at 300 W, "lsolated yiclds.
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aldehwde resulting in high yields of comesponding imidazoles.

To examined the efficiency and applicability of this protocol. The reaction was camed out
various substituted aromatic aldehyde are shown in Table 2. These result shows the reactions are
facile electron donating and eleciron withdrawing substifuent present of the substituted aromatic

Table 2. Synthesis of Trisubstituted imidazole (4a-g) using (10 mol %&) of Tartaric acid".

Benzil Benzoin
Entry Ar-CHO Products Time{ min. )y Time{min. )/
Yield" Yield"
a 15 mun. 8% 20 mim./ 75
b 12 min./ 56 I8 min B0
C 13 min S0 25 min./70
i |5 i, /9 30 mindTH
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€ 11 mmn./95 20 min_/82

f 14 min/91 25 min./71

g 11 min./95 20 min./74

‘Reaction condition: Benzil Benzoin 1 mmel), ammonium acetate {2 mmol), aldehyde (1 mmal)
and Tartaric acid (10 mol%s) at 300 W, *Isolated yields.

3.2. Characterizanon daig

Synthesis of 2-(4-Hydroxyphenyl}-4, S-diphenylimidazoleEntry-4b: MP 266-268°C. IR(KBr,
cm'1}: 3591, 3453, 3283, 3065, 1702, 1284: "HNME (300 MHz, DMSO-d,): 12.22 (s, 1H, NH),
941 (s, 1H, OH), 7.91 (d, J=8.4 Hz, 2H), 7.53-7.28 (m, 10H, Ar-H), .79 (d, ]=8.4 Hz, 2H). “C
NMR (300 MHe, DMSO-di); 157.5, 146,66, 127.11, 1256, 1244, 1248, 1147, 11284, 98 56,
9545 ppm.

Synthesis of 2-{4-Methoxyphenyl)-4, S-diphenylimidazole Entry-de: MP 229-231°C IR (KBr,
chl.'lJ: 3401, 3061, 1612, 1492, 1178, 1029, 831, 760: '"HNMR {300 MHz, DMSO-ds): 12.53 (s,
IH, WH), 8.02 (d, J=8.80 Hz,2.00 Hz, 2ZH), 7.71-7.11 {m, 10H, Ar-H), 7.04 {dt, J=8 8Hz, 2.0 Hz,
2H), 282 (s, 3H, CH;) “C NMR (300 MHz, DMSO-d;): 158.31, 145.08, 136, 134.63, 131.39,
121.31, 127.5, 126.02, 123.08, 113.08, 54.61 .

4. CONCLUSION

[n summary, we have developed a simple and environmentally benign procedure for synthesis of
msubstinuted 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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