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Abstract

The authors demonstrated a Hf(OTf)4-Me3SiCl-system-catalyzed aminomethylation of an aromatic compound, such as a heterocycle or an electron-rich arene, with several new types of N,O-acetals having both a cyano group and a cyclic amino moiety. This method permits the facile synthesis of artificial aromatic amino acid precursors.
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(1-Furan-2-yl-methyl-1H-pyrrol-2-yl)piperidin-1-yl-acetonitrile (8a): colorless oil. 1H NMR (300 MHz, CDCl3): δ = 1.47 (m, 2 H), 1.59 (m, 4 H), 2.52 (m, 4 H), 4.83 (s, 1 H), 4.95 (d, 1 H, J = 10.0 Hz), 5.38 (d, 1 H, J = 10.0 Hz), 6.08 (t, 1 H, J = 5.0 Hz), 6.15 (d, 1 H, J = 5.0 Hz), 6.31 (t, 1 H, J = 5.0 Hz), 6.37 (s, 1 H), 6.73 (s, 1 H), 7.35 (s, 1 H), 13C NMR (75 MHz, CDCl3): δ = 24.0, 25.7, 43.6, 50.2, 56.3, 107.1, 107.8, 110.4, 111.2, 114.5, 123.2, 123.9, 142.6, 150.6. MS-FAB: m/z = 269, 243, 185. HRMS-FAB: m/z calcd for C16H19N3O: 269.1528; found: 269.1529.
[4-(Dimethylamino)phenyl]piperidin-1-yl-acetonitrile (9a): colorless crystals; mp 148-149 °C. 1H NMR (300 MHz, CDCl3): δ = 1.40-1.50 (m, 2 H), 1.50-1.60 (m, 4 H), 2.40-2.60 (m, 4 H), 2.96 (s, 6 H), 4.72 (s, 1 H), 6.69 (d, 2 H, J = 8.5 Hz), 7.33 (d, 2 H, J = 8.5 Hz). 13C NMR (75 MHz, CDCl3): δ = 24.0, 25.8, 40.4, 50.7, 62.5, 112.0, 116.2, 120.7, 128.8, 150.6. MS-FAB: m/z = 244 [M+ + H]. Anal. Calcd for C15H21N3: C, 74.03; H, 8.70; N, 17.27. Found: C, 74.26; H, 8.79; N, 17.59.
Amino(1-methyl-1H-indol-3-yl)acetic acid (11): colorless solids; mp 173-174 °C. 1H NMR (300 MHz, DMSO): δ = 3.79 (s, 3 H), 5.27 (s, 1 H), 7.11 (t, 1 H, J = 7.8 Hz), 7.21 (t, 1 H, J = 7.8 Hz), 7.46 (d, 1 H, J = 7.8 Hz), 7.53 (s, 1 H), 7.68 (d, 1 H, J = 7.8 Hz), 8.78 (br s, 3 H). 13C NMR (75 MHz, DMSO): δ = 32.6, 48.6, 105.7, 110.1, 119.0, 119.5, 121.9, 125.5, 129.8, 136.5, 170.1. MS-FAB: m/z (%) = 205 (5) [M+ + H], 188 (100) [M+ - NH2], 159 (52) [M+ - CO2H]. HRMS-FAB: m/z calcd for C11H13N2O2: 205.0977; found: 205.0980 [M+ + H].
Amino(5-methylfuran-2-yl)acetic acid (12): pale yellow solids; mp 92-93 °C. 1H NMR (300 MHz, DMSO): δ = 2.18 (s, 3 H), 5.17 (s, 1 H), 6.12 (d, 1 H, J = 5.0 Hz), 6.49 (d, 1 H, J = 5.0 Hz), 8.80 (br s, 3 H). 13C NMR (75 MHz, DMSO): δ = 9.1, 47.0, 112.3, 121.4, 174.6, 180.1, 190.9. MS-FAB: m/z (%) = 156 (80) [M+ + H], 139 (100) [M+ - NH2]. HRMS-FAB: m/z calcd for C7H10NO3: 156.0661; found: 156.0665 [M+ + H].
[bookmark: RU07407ST-10]10  When the reaction was examined with an N,O-acetal having another type of a nitrogen-containing ring, such as pyrrole, the desired amino acid precursor was not obtained, resulting in the production of the unknown product.
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