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ABSTRACT

A simple and versatile synthesis of 2,4,5-TriatdHinidazole derivatives is achieved by pathway of
Multicomponent reaction involving cyclocondensatioh 1,2-dicarbonyl compound, aromatic aldehyde and
ammonium acetate as a source of ammonia in presehemhydrous PbGlas a catalyst in ethyl alcohol. The
remarkable features of this synthetic pathway arepke workup, short reaction time, high yields amse of
anhydrous PbGlas an effective catalyst.

Keywords:. 2, 4, 5-Triaryl-1H-imidazole, Multicomponent reawti anhydrous Pbglhighyields, effective catalyst.

INTRODUCTION

Multi-component reactions (MCRS) are selective &igh atom economy reactions [1, 2] that have entbrage
important tools to obtain complex and biologicadlgtive organic compounds [3-5]. Imidazoles haveldiged a
wide range of biological activities, such as intobs of P38 MAP kinase [6] and B-Rafkinase [Ifhey are also
useful as herbicides [8], pesticides [9], glucageceptors[10] as well as anti-inflammatory[11],idntnor[12] and
anti-thrombotic[13] agents. A number of methods floe preparation of 2,4,5-triaryl-1H-imidazoles balveen
reported and include the use of sulfuric acid imitiwéd on silica gel[14], KHPQ,[15], microwave irradiation
(solvent and catalyst free)[16], ionic liquids [17¢eric ammonium nitrate (CAN)[18], oxalic acid[19]
Eu(OTf)R[20], [HMim]HSQ,[21], ZrCly[22], Yb(OTf)3[23], NiCl,.6H,0[24], sodium bisulfate[25], iodine[26], nano-
crystalline magnesium oxide[27], silica sulfuric id{28], acetic acid[29], L-proline[30], PEG-400[31]
Cu(TFA)[32], tetra@-butyl )ammonium bromide (TBAB)[33], (NHsM0,0,4.4H,0[34], InCk.6H,O [35],
Zr(acac) [36], anhydrous FeP{37] and uranyl nitrate supported on acidic alleamj@8]. These processes suffer
from one or more drawbacks such as harsh reactioditions, difficult work-up procedures, long raaattimes,
poor yields, use of expensive and hazardous catalye now report a simple, mild and high yield giyi
methodology for the preparation of 2, 4, 5-triatyd-imidazoles involving the use of a cost-effectamd efficient

catalyst.
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EXPERIMENTAL SECTION

All chemicals were obtained from Sigma-Aldrich, Mierand used without purification. Open capillary thosl
involving use of Thiele tube was used to determimating points. IR spectra were recorded with Reikimer
FTIR spectrometer as KBr pelletsiNMR spectra were acquired on a 400 MHz Varian AMIRNspectrometer. The
chemical shift values were expressed iwith reference to tetra methyl silane (TMS) adraarnal standard. The
progress of reaction was monitored using TLC (&8itiel 200-475 mesh, a mixture of Pet ether andlEttstate in
5:1 proportion as solvent system) and the produetee purified by recrystallization from suitablehsnmt. The
synthesized 2,4,5-triaryl-1H-imidazoles were knowampounds. Their formation was confirmed by congmariof
their melting points, IR antH NMR with the corresponding data in literatui@ble 3.

Preparation of 2, 4, 5-Triaryl-1H-imidazoles. Typical Procedure

Anhydrous PbGI(0.0278 gm, 0.1mmol) to mixture of benzil (0.210 gm,1mmol), aromatic aldééy1lmmol) and
ammonium acetate (0.154 gm, 2 mmol) in ethanol (dlpand the reaction mixture was stirred using nedig

needle over magnetic stirrer. After the completainreaction (as indicated by TLC), the reaction tonig was
carefully filtered to separate heterogeneous csttalyd filtrate was poured in cold water (10.0 e precipitated
solid was collected, washed with water and furfheified by recrystallization from hot ethanol. Alie derivatives
were characterized by melting point data, IR 4adMR.

Spectral analysis of selected 2, 4, 5-Triaryl-1Hdiazoles:

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

"HNMR (400 MHz, DMS0):3= 2.33 (s,3H), 7.19 (t,1H,J=7.3 Hz), 7.33 (t,4H,B#¥%), 7.36 (t,1H, J=7.2Hz), 7.46
(t, 2H, J=7.3Hz), 7.50 (d, 2H, J=7.1Hz), 7.58 (d, 3=7.7Hz), 8.00 (d,2H, J=8.1 Hz), 12.45 (br,1Hjp

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

Entry (1h) 2-(4-bromophenyl)-4, 5-diphenyl-1H-imitde

'HNMR (400 MHz, DMSO0):6= 7.21 (t,1H,J=7.3Hz), 7.34 (t,2H,J=7.2Hz), 7.41KtJ=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®) = 3442,3029,1600,1520,1490,1450,1430,1130,107(592.

RESULTSAND DISCUSSION

The optimum conditions for the synthesis of 2, 4 rlaryl-1H-imidazole derivatives were establisHgdexamining
the reaction between benzil, benzaldehyde and ammosicetate as model reacti@®cheme R

An appropriate solvent for the reaction was setkbtginvestigating the effect of different solventsreaction time
and vyield of product for model reaction. Low yieddd long reaction time was observed when the @actias
performed in solvents of low polarity (Table 1, B¢ 1 and 2). Even in GEN, the reaction time and yield were
not satisfactory (Table 1, Entry 3). When reacticas performed in §HsOH, a polar solvent maximum yield was
obtained in short reaction time (Tablel, Entry-4).
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Scheme 2

Table 1 Investigation of solvent effect for the synthesisof 2, 4, 5-Triaryl-1H-imidazole (1a)

Entry Catalyst Solvent | Time(min.) | Yield® (%)
1 anhydrous Pbgl| CHCL 65 52
2 anhydrous Pb¢l| CH,Cl, 50 58
3 anhydrous Pbgl| CH,CN 45 62
4 anhydrous Pbgl| C,HsOH 15 91

dsolated Yields

On the basis of results (Table 1)HZOH was selected as the most appropriate solvei@dbemel
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The efficiency of anhydrous PhCds a catalyst was determined with respect tooasgihg amount. There was no
improvement in yield with increment in loading ambérom 0.01 mmol to 0.05 mmol. A satisfactory ieh short
reaction time was obtained with 0.1 mmol of cata(ffiable 2, Entry 3). There was no appreciable oupment in
yield even if loading amount was increased to On2oin

Table 2 Investigation of catalytic effect of anhydr. PbCl, on synthesisof 2, 4, 5-Triaryl-1H-imidazole(1a)

Entry | anhydrous PbG(mmol) | Time (min.)| Yield (%)

1 0.01 45 52
2 0.05 40 58
3 0.1 15 91
4 0.2 15 91

Plsolated yields

The scope oSchemel was further investigated by reacting benzil witlfedent aromatic aldehydes and ammonium
acetate under the condition thus established.

Table 3 Synthesis of 2,4,5-Triaryl-1H-imidazoles (1la-j) *

Entry | R- | Product JA.'E? \Etlv/?)d (Literlvfla\.tilr(:zc\:/)al ue)
1 H la 15 91 (22772?'2271579
2 4-CH 1b 30 89 (22227(?-2222{'_3739
3 4-OCH ic 25 90 (2272_2272839
4 2-OCH 1d 30 88 (221101_'22111235
5 4-Cl le 20 90 (226619'22662279
6 2-Cl 1f 20 88 (119?'119%555
7 4-OH 1g 15 | o1 (22650?'22661%0
8 4-Br 1h 30 89 (224‘2?'224‘;539
9 4-NO, 1i 20 93 (223357_'22338934
10 3-NQ 1 15 91 (23%339

*Reaction condition: Benzil (1.0 mmol), aldehydé(thmol), ammonium acetate (2mmol),
anhydrous PbGI(0.1 mmol) in gHsOH (4.0 ml) at room temperature

The above results have shown that all the threepooemnts reacted smoothly in presence of anhydro@, n
C,HsOH as a catalyst and gave moderate to good yidldomesponding products (Table 3). Thus, anhydrous
PbCh, a Lewis acid was proved to be an efficient catalynder mild conditions. Moreover, various aromati
aldehydes containing either electron donating ectebn withdrawing substituents at different pasitreacted well
under present reaction condition (Table 3) prouimg wide scope and generality of the protocol. mature and
substitution pattern of different substituents etiéel the course of reaction in terms of time areldg. Those
aromatic aldehydes with electron withdrawing grogpse maximum yields in short reaction time (Tahl&ntries
1g, 1i). On the other hand, those with electronadioig substituents gave comparatively low yieldshvalow
reaction rate (Table 3, Entries 1b, 1c, 1e, 1hjthen, aromatic aldehydes with ortho-substituticgrevfound to be
less reactive (Table 3, Entries 1d, 1f). There n@aseaction when aliphatic aldehydes were usedth®rbasis of
these observations, the plausible mechanism foprdgent protocol can be given (Fig. 1).
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Fig.1

During the reaction, NiDAc served as source of :NHPB? from anhydrous Pbglserved as Lewis acid which
facilitated formation of imine derivatives (1, Ihd II1). The cyclization of intermediate (I11) wasomoted by PB.
The final transfer of Hresulted in formation of product (1V).

CONCLUSION

In conclusion, anhydrous PhGh C,HsOH was found to be an excellent catalyst for theg¢lcomponent, one pot
synthesis of 2, 4, 5-Triaryl-1H-imidazoles. Theatgs$t was found to be heterogeneous and easilyagpafrom
reaction mixture. The catalyst and solvent werepeasive, readily available. Anhydrous Pp@Ghas found to be
stable towards moisture which made its handling.dagferent aromatic aldehydes reacted smoothlgrigsence of
small amount (0.1 mmol) of anhydrous Pp&$ a catalyst giving satisfactory yields of theresponding 2, 4, 5-
Triaryl-1H-imidazole derivatives in short reactitime.
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