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Abstract


A series of 2,4,5-trisubstituted-imidazoles has been synthesized with good to excellent yields by the one-pot condensation reaction of 1,2-dicarbonyl compounds, benzaldehydes, and ammonium acetate in the presence of 4 Å molecular sieves modified with titanium(IV) as an efficient heterogeneous catalyst. The catalyst could be recovered easily and reused without significant loss of activity.
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White solid, mp 264 °C (lit.: 261–262 °C19). 1H NMR (300 MHz): δ = 7.23–7.56 (m, 12 H), 8.11 (d, 2 H), 12.79 (br s, 1 H) ppm. 13C NMR (75 MHz): δ = 126.56, 126.80, 127.03, 127.83, 128.16, 128.39, 128.63, 128.73, 129.17, 130.89, 132.71, 134.97, 137.27, 144.38 ppm.
2-(3-Bromophenyl)-4,5-diphenyl-1H-imidazole (4d)
White solid, mp 306 °C (lit.: 301–303 °C18). 1H NMR (300 MHz): δ = 7.24–7.57 (m, 13 H), 8.10 (d, 1 H), 8.32 (s, 1 H), 12.84 (br s, 1 H) ppm. 13C NMR (75 MHz): δ = 121.93, 123.81, 126,49, 126,89, 127.29, 127.71, 128.01, 128.17, 128.45, 130.57, 130.72, 132.27, 134.68, 137.19, 143.64 ppm.
2-(4-Bromophenyl)-4,5-diphenyl-1H-imidazole (4e)
White solid, mp 260 °C (lit.: 252–254 °C16) ppm. 1H NMR (300 MHz): δ = 7.21–7.53 (m, 10 H), 7.68 (d, 2 H), 8.05 (d, 2 H), 12.83 (br s, 1 H) ppm. 13C NMR (75 MHz): δ = 121.90, 126.63, 126.98, 127.62, 127.97, 128.19, 128.69, 129.10, 129.52, 129.71, 130.06, 132.18, 144.99 ppm.
2-(2-Fluorophenyl)-4,5-diphenyl-1H-imidazole (4f)
White solid, mp 208 °C (lit.: 205.5–206 °C33). 1H NMR (300 MHz): δ = 7.23–7.55 (m, 13 H), 8.00 (t, 1 H), 12.56 (br s, 1 H) ppm. 13C NMR (75 MHz): δ = 116.66, 116.82, 119.21, 125.18, 125.21, 127.08, 127.69, 128.33, 128.69, 129.04, 130.14, 130.91, 131.37, 135.49, 137.71, 141.34, 158.35, 160.33 ppm.
4,5-Diphenyl-2-(2-methylphenyl)-1H-imidazole (4g)
White solid, mp 253 °C (lit.: 252 °C33). 1H NMR (300 MHz): δ = 2.65 (s, 3 H), 7.21 (t, 1 H), 7.29–7.37 (m, 6 H), 7.43 (t, 2 H), 7.52 (d, 2 H), 7.56 (d, 2 H), 7.72 (t, 1 H), 12.49 (br s, 1 H) ppm. 13C NMR (75 MHz): δ = 21.63, 126.21, 126.88, 127.52, 127.96, 128.12, 128.67, 128.72, 128.84, 129.13, 129.21, 130.49, 131.59, 135.89, 136.77, 137.11, 146.61 ppm.
4,5-Diphenyl-2-(3-methylphenyl)-1H-imidazole (4h)
White solid, mp 299 °C (lit.: 296–298 °C20). 1H NMR (300 MHz): δ = 2.39 (s, 3 H), 7.20–7.55 (m, 12 H), 7.88 (d, 1 H), 7.94 (s, 1 H), 12.64 (br s, 1 H) ppm. 13C NMR (75 MHz): δ = 21.62, 122.88, 126.25, 127.00, 127.58, 128.24, 128.68, 128.92, 129.14, 129.43, 130.03, 130.11, 130.78, 131.61, 135.72, 137.54, 138.31, 146.11 ppm.
4,5-Diphenyl-2-(4-methylphenyl)-1H-imidazole (4i)
White solid, mp 239 °C (lit.: 230–233 °C18). 1H NMR (300 MHz): δ = 2.35 (s, 3 H), 7.22 (t, 1 H), 7.29 (t, 4 H), 7.37 (t, 1 H), 7.44 (t, 2 H), 7.50 (d, 2 H), 7.56 (d, 2 H), 7.98 (d, 2 H), 12.60 (br s, 1 H) ppm. 13C NMR (75 MHz): δ = 21.40, 125.67, 126.95, 127.56, 128.20, 128.43, 128.66, 128.91, 129.13, 129.74, 131.66, 135.76, 137.42, 138.16, 146.16 ppm.
4,5-Diphenyl-2-(3-methoxyphenyl)-1H-imidazole (4k)
White solid, mp 266 °C (lit.: 259–262 °C18). 1H NMR (300 MHz): δ = 3.84 (s, 3 H), 6.95 (d, 1 H), 7.26–7.57 (m, 11 H), 7.68–7.71 (m, 2 H), 12.70 (br s, 1 H) ppm. 13C NMR (300 MHz): δ = 55.72, 110.7, 114.72, 118.13, 127.02, 127.57, 128.31, 128.69, 128.99, 129.16, 130.0, 130.11, 130.31, 131.59, 132.15, 135.64, 136.04, 137.58, 145.86, 160.06 ppm.
4,5-Diphenyl.2-(4-methoxyphenyl)-1H-imidazole (4l)
White solid, mp 228.5 °C (lit.: 228–231 °C18). 1H NMR (300 MHz): δ = 3.82 (s, 3 H), 7.05 (d, 2 H), 7.21 (t, 1 H), 7.29 (t, 2 H), 7.36 (t, 1 H), 7.44 (t, 2 H), 7.50 (d, 2 H), 7.55 (d, 2 H), 7.79 (s, 2 H), 8.03 (d, 2 H), 12.51 (br s, 1 H) ppm. 13C NMR (75 MHz): δ = 55.21, 114.09, 123.14, 126.39, 126.69, 127.04, 127.60, 128.14, 128.35, 128.62, 131.24, 135.33, 136.76, 145.62, 159.41 ppm.
4-(4,5-Diphenyl-1H-imidazol-2-yl)-phenol (4m)
Light-yellow solid, mp 214 °C (lit.: 215 °C34). 1H NMR (300 MHz): δ = 6.94–7.01 (m, 2 H), 7.28 (t, 2 H), 7.30–7.49 (m, 5 H), 7.54 (d, 4 H), 8.06 (d, 1 H), 13.02 (br s, 1 H). 13C NMR (75 MHz): δ = 112.88, 116.82, 118.84, 124.94, 128.62, 130.06, 145.87, 156.70 ppm. 
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