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ABSTRACT

A simple and versatile synthesis of 2,4,5-TriatyHinidazole derivatives is achieved by pathway of
Multicomponent reaction involving cyclocondensatiof 1,2-dicarbonyl compound, aromatic aldehyde and
ammonium acetate as a source of ammonia in preseihaahydrous Lead acetate as a catalyst in etlgdteol.
The remarkable features of this synthetic pathwaysimple workup, short reaction time, high yielisl use of
anhydrous Pb(OAgas an effective catalyst.

Keywords:. 2, 4, 5-Triaryl-1H-imidazole, Multicomponent reawti anhydrous lead acetate, high yields, effective
catalyst.

INTRODUCTION

Multicomponent reactions (MCRs) have emerged aisnmortant tool to synthesise complex and bioactikganic
compounds by using simple and easily available rizdge™?* Further, MCRs are known to show high atom
economy and selectivity during reactiér.

The survey of related literature shows that orgamimpounds containing imidazole nucleus into tlsgiucture
shows a wide range of biological activities. Theidgives of imidazole act as inhibitors of P38 MAipase® and
B-Raf kinasd”They also act as herbicid€spesticides” glucagon receptord” as well as anti-inflammatof

antitumor*? and antithrombotft® agents. Thus, substituted imidazoles including,52/iaryl-1H-imidazoles
constitutes a class of biologically active and lecemmercially important heterocyclic compounds.

A number of methods for the synthesis of 2,4,54]ti{&dH-imidazoles have been formulated which inweswse of
sulfuric acid immobilized on silica GEf! KH,PO,™ microwave irradiation(solvent and catalyst fré8)jonic

liquid,*"\cerric ammonium nitrate (CANY® oxalic acid¥Eu(OTf),2? [HMIMHSO,,?! ZrCl, P2Yb(OTH),, >

NiCl,.6H,0.2Y sodium bisulfat&® iodine®®nano crystalline magnesium oxid8, silica sulfuric acid®® acetic
acid?® L-proline?” PEG-400°" Cu(TFA),P?tetrabutyl ammonium bromide(TBABF!(NH,)sM0;0,4.4H,0 B4

InCl5.6H,0 *Zr(acac),® anhydrous FeP£¥" and uranyl nitrate supported on acidic alunfifia.

These reported methodologies suffers from one leerafrawback such as harsh reaction conditionicdiffwork
up procedure, long reaction time, poor yields, afsexpensive and hazardous catalyst. In this regeedvould like
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to report a method for the synthesis 2,4,5-TridtHmidazoles which is simple, mild, involving usé cost
effective and efficient catalyst. Also, it giveghiyields of corresponding products.
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Schemel
MATERIALSAND METHODS

The reaction was monitored by TLC using 0.25 mm &K silica gel plates, which were visualized inlite
Chamber. Melting points were taken in open capdfar'H NMR in don 300 MHz using TMS as an internal
standard. Mass Spectra was recorded on ShimadzM&QP-2010 model using Direct Injection Probe téghe.

EXPERIMENTAL
General procedure for the synthesis of 2, 4, 5¢lriBH-imidazoles

A reaction mixture of benzil (1mmol), benzaldehydenmol) and ammonium acetate (2mmol) was prepayed b
using GHsOH as a solvent. In this catalytic amount of anbydr Pb(OAc) (0.1mmol) was added and reaction
mixture was stirred magnetically. The progressesiction was monitored by TLC. After the completadreaction

as indicated by TLC, reaction mixture was pourediater and solid was filtered. The obtained prodves washed
Withlwater and further purified by recrystallizatiérom hot ethanol. All the derivatives were chéeaized by IR
and"HNMR.

Spectral analysis of selected 2, 4, 5-Triaryl-1Hédiazoles

Entry 2b. 2-p-tolyl-4, 5-diphenyl-1H-imidazole

'"HNMR (400 MHz, DMSO):3= 2.33(s,3H), 7.19 (t,1H,J=7.3 Hz), 7.33 (t,4H,B#¥2), 7.36 (t,1H, J=7.2Hz), 7.46
(t, 2H, J=7.3Hz), 7.50 (d, 2H, J=7.1Hz), 7.58 (d, 4=7.7Hz), 8.00 (d,2H, J=8.1 Hz), 12.45 (br,1Hhp

IR (KBr, cm') = 3419,3029,1594,1500,1450,1126,1069,971,8246763,

Entry 8b. 2-(4-bromophenyl)-4,5-diphenyl-1H-imidézo

"HNMR (400 MHz, DMSO0):6= 7.21 (t,1H,J=7.3Hz), 7.34 (t,2H,J=7.2Hz), 7.41J=7.9Hz), 7.42(t,2h,j=7.3Hz),
7.49-7.56 (m,6H), 8.10 (d,2H,J=7.1Hz), 12.83 (b),pEm

IR (KBr, cm*) = 3442,3029,1600,1520,1490,1450,1430,1130,1070689.

RESULTSAND DISCUSSION

The optimum condition for the synthesis of 2,4,%ayl-1H-imidazole derivatives was established bygidering a
reaction between benzil, benzaldehyde and ammoaietate as model reaction. It was performed irptesence
of anhydrous Pb(OAg)n C,HsOH as a catalyst

A proper solvent for the reaction was selectednwestigating the effect of different solvents oaatéon time and
yield of product for model reaction. We observedttthe reaction time was long and yield of the egponding
product was low when the reaction was performedoivents of low polarity (Table 1, Entries 1 and Byen in
CH3CN the reaction time and yield were not satisfac{@mable 1, Entry 3). The reaction gave maximueldyiof
product in short time period when it was perfornredolar solvent such as,Bs0H (Tablel, Entry-4)
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0 anhy Pb(OAc), C,H.OH N
+ + NH,0AC ’ | \>_©
0 Room temp N

Tablel. Investigation of solvent effect for the synthesisof 2,4,5-Triaryl-1H-imidazole

Entry Catalyst Solvent| Time (min YiélPo)
1 anhydrous Pb(OAg)| CHCh 65 52
2 anhydrous Pb(OAg)| CH.Cl, 50 58
3 anhydrous Pb(OAg)| CH;CN 45 62
4 anhydrous Pb(OAg)| C,HsOH 30 88

%solated Yields
On the basis of results as shown in TableHsOH was selected as the most appropriated solveSchemel.

The efficiency of anhydrousPb(OAcas a catalyst was determined with respect toritsuat to be loaded in
reaction mixture. There was no improvement in yiglth increment in loading amount of catalyst frém®1 mmol

to 0.05 mmol. A satisfactory yield in short reantibtme was obtained with 0.1 mmol of catalyst. Eharas no

appreciable improvement in yield even if loadingoammt was increased to 0.2 mmol.

Table 2. Investigation of catalytic effect of anhydr.Pb(OAc), on synthesisof 2, 4, 5-Triaryl-1H-imidazoles

Entry | anhydrous Pb(OAg)| Time | Yield®
(mmol) (min.) (%)

1 0.01 45 52

2 0.05 40 58

3 0.1 30 88
4 0.2 29 88

Plsolated yields

Thus, the most appropriate loading amount for ardysl Pb(OAGq) as a catalyst was found to be 0.1 mmol as per
results summarized in Table 2.

Thus,0.1 mmolanhydrous Pb(OAa} catalyst and ££sOH as solvent was selected as the most appropeattion
condition to synthesize 2,4,5-Triaryl-1H-imidazold$e scope ofschemel.was further investigated by reacting
benzil with different aromatic aldehydes and ammonacetate under appropriate condition thus estadid.
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Table 3. Synthesisof 2,4,5-Triaryl-1H-imidazoles using anhydrous Pb(OAc), in C,HsOH as catalyst

Entry Benzif Aldehyde ProduBt Time (min.)  Yield (%)
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*The substrate was treated with aldehyde (1mmol)aanichonium acetate (2mmol) in presence
ofanhydrous Pb(OAg)jn C,HsOH as a catalyst.
PAll products were identified by their IR afdNMR spectra.
‘Isolated Yields.

The above results have shown that all the thregpooemts reacted smoothly 8shemel. in presence of anhydrous
Pb(OAc) in GHsOH as a catalyst and gave moderate to good yidldemesponding products (Table 3). Thus,
anhydrous Pb(OAg) a Lewis acid was proved to be an efficient catalp give desired products under mild
conditions. Moreover, various aromatic aldehydestaoing either electron donating or electron withwling
substituents at different position worked well ungeesent reaction condition (Table 3.). This prb¥be wide
scope and generality of the present protocol.

CONCLUSION

Thus, anhydrous Pb(OAi) C,HsOH is found to be an excellent catalyst for th@¢hcomponent, one pot synthesis
of 2, 4, 5-Triaryl-1H-imidazoles. The catalyst asolvent are inexpensive, readily available and e¢aslandle
materials. Different aromatic aldehydes react sigatnder present reaction condition giving satitday yields of
the corresponding 2, 4, 5-Triaryl-1H-imidazole datives in short time period.
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