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Abstract

Friedel-Crafts alkylation of nitrogen heterocycles, such as indoles and pyrroles, can be carried out in ionic liquids under mild conditions to afford the corresponding alkylated product in moderate to good yields
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[bookmark: RD08908ST-17]17  Spectroscopic and analytical data of new compounds.

            
2-(3-Indolyl)-2-(4-flourophenyl)ethanol (Table 3, Entry 2)
            

Yield 82%. 1H NMR (300 MHz, CDCl3): δ = 1.81 (1 H, br), 4.06-4.26 (2 H, m), 4.44 (1 H, t, J = 6.7 Hz), 6.90-7.37 (9 H, m), 8.05 (1 H, br). 13C NMR (75 MHz, CDCl3): δ = 44.83, 66.36, 111.28, 115.23, 115.53, 115.84, 119.30, 119.63, 121.90, 122.42, 126.84, 129.69 (2), 136.53, 137.43, 163.33. MS (EI): m/z (rel. intensity) = 255 (13), 224 (100), 222 (14), 196 (10), 177 (7), 77 (12), 63 (13), 41 (14). IR (neat): 3578, 3419, 3069, 2885, 1623, 1556, 1501, 1462, 1412, 1351, 1250, 1106, 1070, 1017, 754 cm-1. Anal. Calcd for C16H14FNO: C, 70.72; H, 5.19; N, 5.15. Found: C, 70.76; H, 5.24; N, 5.11.

            
2-(3-Indolyl)-2-(naphthyl)ethanol (Table 3, Entry 4)
            

Yield 78%. 1H NMR (300 MHz, CDCl3): δ = 1.62 (1 H, br), 4.17-4.25 (2 H, m), 4.46 (1 H, t, J = 6.7 Hz), 7.00-7.47 (12 H, m), 8.10 (1 H, br). 13C NMR (75 MHz, CDCl3): δ = 44.96, 66.41, 111.09, 115.36, 119.53, 119.84, 121.86, 122.18, 126.68, 126.82, 126.91, 128.22, 128.53, 129.14, 129.60, 136.61, 137.03, 141.73. MS (EI): m/z (rel. intensity) = 287 (16), 283 (19), 218 (7), 185 (9), 171 (10), 155 (12), 144 (13). IR (neat): 3546, 3409, 3106, 2980, 1614, 1535, 1308, 1061, 1445, 1306, 1077, 1029,752 cm-1. Anal. Calcd for C20H17NO: C, 83.59; H, 5.96; N, 4.87. Found: C, 83.62; H, 5.98; N, 4.80.

            
2-(2-Pyrrolyl)-2-(4-fluorophenyl)ethanol (Table 4, Entry 2)
            Yield 80%. 1H NMR (300 MHz, CDCl3): δ = 1.52 (1 H, br), 3.92-4.05 (2 H, m), 4.07-4.10 (1 H, m), 5.91-5.93 (1 H, m), 6.10 (1 H, dd, J = 6.0, 3.0 Hz), 6.70 (1 H, m), 7.18 (2 H, d, J = 8.8 Hz), 7.34 (2 H, d, J = 8.8 Hz), 8.16 (1 H, br). 13C NMR (75 MHz, CDCl3): δ = 57.11, 67.78, 105.92, 108.20, 115.38, 117.41, 118.51, 129.66, 129.75, 129.83, 136.42, 161.76. MS (EI): m/z (rel. intensity) = 205 (15), 174 (100), 154 (5), 146 (17), 127 (14), 91 (27), 78 (18), 51 (16). IR (neat): 3356, 3005, 1706, 1495, 1409, 1095, 1062, 1011, 831, 758 cm-1. Anal. Calcd for C12H12FNO: C, 70.23; H, 5.89; N, 6.82. Found: C, 70.26; H, 5.91; N, 6.79.

            
2-(2-Pyrrolyl)-2-(4-chlorophenyl)ethanol (Table 4, Entry 3)
            Yield 80%. 1H NMR (300 MHz, CDCl3): δ = 1.52 (1 H, br), 3.90-4.04 (2 H, m), 4.05-4.12 (1 H, m), 5.91-5.94 (1 H, m), 6.08 (1 H, dd, J = 6.0, 3.0 Hz), 6.64 (1 H, m), 7.25 (2 H, d, J = 8.8 Hz), 7.29 (2 H, d, J = 8.8 Hz), 8.13 (1 H, br). 13C NMR (75 MHz, CDCl3): δ = 56.28, 67.14, 107.0, 109.05, 115.16, 119.08, 130.62, 133.17, 133.24, 156.02. MS (EI): m/z (rel. intensity) = 221 (13), 190 (100), 154 (36), 141 (10), 127 (19), 97 (7), 73 (28), 57 (22), 43 (36). IR (neat): 3346, 2925, 1692, 1490, 1406, 1090, 1058, 1015, 826, 761 cm-1. Anal. Calcd for C12H12ClNO: C, 65.02; H, 5.46; N, 6.32. Found: C, 65.06; H, 5.49; N, 6.29.

            
2-(2-Pyrrolyl)-2-(4-naphthyl)ethanol (Table 4, Entry 4)
            Yield 78%. 1H NMR (300 MHz, CDCl3): δ = 1.52 (1 H, br), 4.15 (1 H, dd, J = 5.7, 10.6 Hz), 4.25 (1 H, dd, J = 6.6, 10.6 Hz), 4.36 (1 H, t, J = 7.5 Hz), 6.0 (1 H, dd, J = 6.0, 3.0 Hz), 6.18 (1 H, m), 6.71 (1 H, m), 7.34-7.82 (7 H, m), 8.38 (1 H, br). 13C NMR (75 MHz, CDCl3): δ = 47.16, 66.39, 105.95,  107.03, 117.36, 125.36, 125.82, 125.91, 126.26, 126.40, 127.57, 127.74, 128.56, 132.63, 137.84. MS (EI): m/z (rel. intensity) = 238 (75), 235 (28), 220 (28), 219 (15), 218 (9), 91 (27), 199 (6), 171 (12), 153 (11), 141 (19). IR (neat): 3498, 3349, 3040, 2995, 2925, 1692, 1490, 1241, 1090, 1058, 1015, 826, 711 cm-1. Anal. Calcd for C16H15NO: C, 80.98; H, 6.37; N, 5.90. Found: C, 80.95; H, 6.35; N, 5.92.
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