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ABSTRACT

The facile and greener way to synthesis triaryl imidazole was discussed. The glycine has been selected as a catalyst.
The chemical structures of these compounds were identified by UV, FT-IR, *H NMR and Mass spectral techniques.
The progress of the reaction time, purity was checked by TLC and separated by column chromatography. All
spectral techniques are well supported the formation of the compound.
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INTRODUCTION

Developing cleaner, safer and environmentally filgrchemical processes are an important goal fengsts in
both academia and industry [1]. It is no longeregtable to make products without being concerneoutab
environmental pollution. Several strategies havenbdeveloped based on the idea to produce the aordpdo
remove organic solvents from chemical processesyrmld reactions have been revised and carriedroutater
[2], under solvent less conditions [3], in supeical fluids [4], in ionic liquids [5], in micro emlsions [6], under
high pressure [7], and by ultrasound [8] and miaees [9]. One-pot multicomponent processes andpohe-
consecutive processes have been discovered tbat eimpounds to be prepared without having to tsoéand
purify the intermediates. Imidazoles play an impottrole in life process and many imidazole deivest are
known to form part of vitamins, enzymes and mangrptacologically important drugs. Imidazole derives are
probably the most well-known heterocycle, whicltésnmon and important feature of a variety of ndtpraducts
and medicinal agents. Derivatives of imidazole wesported for anti-inflammatory [10-14], analgesi5],
anticonvulsant [16,17] tuberculostatic [18], antinobial [19] and anticancer [20] activities. Manyiatyl
imidazole(s) have been tested as effective inhibitd P38 MAP kinase and B-Raf kinase plant growetulators,
glucagon receptor antagonists [21]. In additioiariyy imidazole is also used in photography astphsensitive
compounds [22]. The classical synthesis of trianyidazole involves multi component condensation1¢?-di
ketone,a-hydroxy ketone or ketoxime with and aldehyde amdrenia (or its salt)junder pressure [23]. Review of
literature has revealed a variety of catalyst usdtiese reactions, ex. ionic liquids [24], silea@pported sulphuric
acid [25], acetic acid[26], iodine [27], p-tolueselfonic acid [28] etc., However, there was notcimueport
observed in amino acid catalyzed reactions [24,B8ked on the careful analysis of literature, tbeps of the
present investigation involves the glycine cataflyzeaction for the synthesis of triaryl substituieddazole as
starting material for the development of water bduimidazole containing the antimicrobial polyme@n the
outset the first stage have been synthesized aamddierized.
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MATERIALS AND METHODS

The chemicals benzi(1l), ammonium acetatg2), Salicylaldehyd€), para-Chlorobenzaldehydét), para-
Methoxybenzaldehydés), and glycine were commercially available from Meend Avra chemicals, Hyderabad
and were used as such. Siliga gel (TLC and Colurade) were purchased from Merck. The solvents yarified
as per the standard procedure reported elsewh¢dMR (300 MHz) spectra were recorded on a Brukedvahce
11 300 MHz multi nuclei solution NMR. FTIR specti@Br pellets) were measured on the Alpha BruketRFT
instrument scanning the entire region of 4000 - @3 with typical resolution of 1.0 cth UV spectra were also
recorder using Alpha Bruker USpectrophotometer. Melting point was determineaigisin X-5A melting point
measurement instrument. Mass spectroscopy wasdeton ES-FIGIEAN ionization mass spectrometer.

Preparation of 2-(2-Hydroxyphenyl)-4,5-diphenyl-1Himidazole (6)

A mixture of benzil (0.525¢g; 2.5mmol), Salicylaldele (0.3053g;2.5mmol), ammonium acetate (0.5g;6hara

amino acid (0.05g) was stirred in ethanol (10mh48 hours at room temperature. The completiorhefreaction
was monitored by TLC. Ensuring the completion afatéon, the reaction mixture was poured into criggh cold
ethanol mixture (1:1) and filtered to afford 2-(3«Hoxyphenyl)-4,5-diphenyl-1H-imidazole. (Pale Ipel

precipitate).

Preparation of 2-( 4-Chlorophenyl)-4,5-diphenyl-1Himidazole (7)

A mixture of benzil (0.525g; 2.5 mmol), para-Chlbemzaldehyde (0.35g; 2.5 mmol), ammonium acetate
(0.5g;6mmol) and amino acid (0.05g) was stirredethanol (10ml) for 48 hours at room temperaturee Th
completion of the reaction was monitored by TLCs#ing the completion of reaction, the reaction toni was
poured into crush ice: cold ethanol mixture (1:hy diltered to afford 2-( 4-Chlorophenyl) -4,5-dgyl -1H —
imidazole (pale yellow precipitate).

Preparation of 2-(4-methoxyphenyl) 4,5-diphenyl-1Hmidazole (8)

A mixture of benzil (0.525g; 2.5mmol), para methbegzaldehyde (0.340g; 2.5 mmol), ammonium acetafg6
mmol) and amino acid (0.05g) was stirred in ethg@6iml) for 48 hours at room temperature. The cetiph of
the reaction was monitored by TLC. Ensuring the gletion of reaction, the reaction mixture was polirgo crush
ice: cold ethanol mixture (1:1) and filtered to g{4-methoxyphenyl) 4,5-diphenyl-1H-imidazole @alellow
precipitate).

RESULTS AND DISCUSSION

The condensation of equimolar mixture of benzil anstituted benzaldehyde along with ammonium tzetare
carried out at 8T in the presence of glycine as catalyst for tenuteis to get triaryl substituted imidazole(s). Rase
on the careful analysis of the literature and camspa of the results for the synthesis of triarvbstituted
imidazole(s) as a model reaction with other cata|28 — 48)have been listed in the Table .1 One of the major
advantages of using amino acid as catalyst forigbkation and ease of purification of the desireddpict. The
amino acids are usually soluble in water and aneiehted during work-up and purification. The réact were also
carried out without the catalyst at solvent freaditions and room temperature for 48 hours, whidd|to very
poor yield (10-12 %) of the product. The reactiovexe also carried out at higher temperature inathsence of
catalyst to enhance yield of the product perhapsappreciable increments in the yield. Hence, thesemt
investigation was very much clear enough that ttesgnce of the catalytic amount of glycine unddvesu free
condition resulted excellent yield.

Preparation of 2-(2-Hydroxyphenyl)-4,5-diphenyl-1Himidazole(6)
UV (Amax: nm) : 249, 360

FTIR (cm?) : Aromatic (3061),N-H(3316)
'H NMR (ppm) : NH-proton(13.0),) Aromatic 6.7-8®,15H),
Mass (m/z) . Calculated MW 312.75, Observeti\313.0

Preparation of 2-( 4-Chlorophenyl)-4,5-diphenyl-1Himidazole(7)
UV (Mmax: nm) : 257.0

FTIR (cm?) . Aromatic (3060, 3028),N-H (3318).

'H NMR (ppm) : NH-proton-(s,14.4),Aromatic 6.6-7r8,15H).
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Mass (m/z) . Calculated M\W 330.827, ObservedvM330.9

Preparation of 2-(4-methoxyphenyl) 4,5-diphenyl-1Hmidazole (8)
UV (Mmax: nm) : 257

FTIR (cm?) : Aromatic (3060, 3002, 2956) , N-H (3316)
'H NMR (ppm) : NH-proton(s,13.9), Aromatic ®yn (m,15H)
Mass (m/z) . Calculated M\W 326.402, ObservedVM327.0

Figure (1-3) reveals the UV absorption spectra ,df22tirphenyl-1-H-imidazole using compouB3d 4 and5 with
compoundl in the presence of neutral amino acids viz., iglycatalyst cyclization reaction shown in the sche

1. FTIR provides a preliminary idea in confirmatithre formation of product. According to the FTIRpresented in
Figure (4-6), absence of peak at 1730 artearly generates the utilization of starting miate transforms into the
product. Further the corresponding peaks at 33328 2ind 3316 cthfor N-H stretching in respect of compound
6,7 and 8 respectively. All such stretching and bending pela&ge also been supported for the formation of the
product. The concern mass of compo@d, 8are in good agreement with the observed (313,93327.0 m/z)
and calculated values (312.75, 330.75, 326.42 ra&ectively were shown in Figure (7-9). Similapyoton NMR
strongly empowered for the formation of the prodagitsd value at 13.0, 14.4 and 13.9 ppm correspondirigdo
N-H protons of compound 6, 7 and 8 respectivelyewaentioned in Figure (10-12).

Table 1 Comparison of the results for the synthesisf 2,4,5-triphenyl imidazoles as model reaction ith other catalysts

Catalyst Mol(%) Solvent/Tem. C) Time(min)/ Yield(%) [Refs]
Without Glycine - Ethanol/RT 48/20 Our work
Glycine 3.55 Ethanol/80 10/98 Our work
SbC 5 Solvent free/120 30/96 [29]
SnCh2H,0 20 Solvent free/140 50/96 [29]

I, 10 Solvent free/100 60/85 [30]
[(CH2)sSOHMIM][HSO 4] 15 Solvent free/140 120/90 [31]
TFA 20 Solvent free, MW(150W| 4/92 [32]
KsCoW;,040.3H,0 10 Solvent free/140 120/90 [33]
Sio, 2 Solvent free, MW 8/87 [34]
SiO, 0.1 CHCl,,Solar heat 120/80 [35]
AIPO, 1 Solvent free/140 120/85 [36]
BF;.SIiC, 21 Solvent free/14 120/8( [37]

L- Proline 15 MeOH/6( 510/8¢ [38]
InCl3.3H,0 10 MeOH/RT 444179 [39]
ZrCl, 20 CHCN/RT 60/86 [40]
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Scheme 1. Glycine catalysed synthesis of 2,4,5stienyl-1H-imidazole (General mechanism)
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Substituted benzaldehyde on treatment with two snofeammonia (obtained from heating of ammoniuntaegin
the presence of glycine as a green catalyst tsgétybridized diamine. Which on further treatmenthalienzil on

continuous refluxing undergoes 1,5 shift followegddyclization resulted triaryl substituted imidae(d).
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Fig.5 FTIR spectrum of 2-(4-chlorophenyl)-4,5-diphenyl-1H-
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Fig.6 FTIR spectrum of 2-(4-methoxyphenyl)-4,5-diphenyl-1H-
imidazole
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Fig.7 MASS spectrum of 2-(2-hydroxyphenyl) -4,5-diphenyl-
1 H-imidazole
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Fig.8 MASS spectrum of 2-(4-chlorophenyl)-4,5-diphenyl-1H-
imidazole
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Fig.9 MASS spectrum of 2-(4-methoxyphenyl)-4,5-diphenyl-
1H-imidazole
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Fig. 10 THNMR spectrum of 2-(2-hydroxyphenyl)-4,5-diphenyl-
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Fig. 11 'HNMR spectrum of 2-(4-chlorophenyl)-4,5-diphenyl-
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1H-imidazole
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CONCLUSION

In the present work, three aromatic aldehyde weeglio check the practicability of amino acid oatisl especially
neutral amino acid glycine in the reaction and abtarized preliminary using FTIR. The required tstigng and
bending peaks have been suggested for the formafitine products. All other spectral techniques,vizV, *H
NMR and Mass are well supported the formation eftdrget compound. The general mechanism for timedion
of the product has also been recommended. Thesyielthany cases were comparable and these catalgstbe
extended for using various other di ketones andhgides in mere future. Further, the work may bemsnended
for the water soluble functional polymers.
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