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127.0, 128.0, 1282, 128.4, 129.0,129.8, 130.8, 131.1,
133.0, 133.5, 136.8, 138.5, 147.3, 156.9 (ppm).

o jlsas]/ —H=) =8, e fui6 g i~ V)=V 4o cle M/
'HNMR (400 MHz, DMSO) = 2.34 (s, 3H), 7.00
(d, 2H, J = 8.4Hz), 7.13-7.20 (m, 4H), 7.24 (t, 6H),
7.45(t, 1H), 7.65 (d, 1H, J =7.6Hz), 8.13 (d, 1H, ] =
8Hz), 8.26(s, 1H) (ppm).; *CNMR (10MHz, DMSO)
=08C:21.2,122.8,123.4,128.9, 127.3,127.9, 128.3,
128.5,129.1, 130.0, 130.2, 131.0, 132.0, 132, 133.7,
133.8, 134.4, 138.6, 139.2, 144.2, 148.0 (ppm).
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'HNMR (400 MHz, DMSO): 6.81 (s, 1H), 7.21-

7.57 (m, 13H), 9.6 (s, 1H), 12.63 (s, 1H) (ppm).;

'HNMR + D,O (400 MHz, DMSO): 6.80- 6.82 (s,
1H), 7.25-7.50 (m, 13H) (ppm).
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'HNMR (400 MHz, DMSO): 6.86 (d, 2H, J =

8.8Hz), 7.30-7.55 (m,10H), 7.90 (d, 2H, J = 8.4Hz),

9.70 (s,1H), 12.40 (s,1H).; '"HNMR + D,0 (400

MHz, DMSO): 6.86 (d, 2H, J = 8.4Hz), 7.24-7.43
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'HNMR (400 MHz, DMSO) = 2.32 (s, 3H), 6.53 (m,
1H), 6.55 (m, 1H), 6.94 (m, 3H), 7.13-7.15 (m, 4H),7.23
(m, 6H), 7.27 (m, 1H), 7.56 (m, 2H), 8.01(s, 1H) (ppm);
BCNMR (100MHz, DMSO): 21.2, 116.8, 117.2, 120.4,
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Catalytic study of L-pyrrolydine-2-carboxylic acid-4-Hydrogen sulfate
supported on silica gel in synthesis of tetrasubstituted imidazoles under
solvent free condition
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Abstract: In this work, an efficient and simple synthetic method for preparation of
2,4,5-trisubstituted imidazoles has been designed by three-components cyclocondensation
of'benzil, a variety of aldehydes and ammonium acetate in the presence of L-pyrrolidine-2-
carboxylic acid-4-hydrogen sulfate supported on silica gel as a catalyst under solvent free
condition. Moreover, this catalyst has beenused for the one-pot, four-component synthesis
of 1,2,4,5-tetrasubstituted imidazoles. These synthetic procedures are very simple and
affording good to excellent yields of imidazoles derivatives. The key advantages of this
process are the elimination of organic solvents, use of nonmetallic, and environmentally

benign catalyst and purification of products by non-chromatographic method.

Keywords: Multicomponent reaction, Multisubstitutedimidazoles, L-Pyrrolidine-2-carboxylic

acid-4-hydrogen sulfate, One-pot synthesis, Green reaction
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