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Abstract


A mild and general metalation procedure for the functionalization of 1,2-dicyanobenzene and related polyfunctionalized benzonitriles using a commercially available continuous flow setup is reported. The addition of TMPLi (TMP = 2,2,6,6-tetramethylpiperidyl) to a mixture of an aromatic substrate with a metallic salt such as ZnCl2 under appropriate conditions (0 °C, 20 s) leads to fast in situ lithiation of the arene followed by transmetalation with ZnCl2 to afford the corresponding functionalized arylzinc compound that were trapped with various electrophiles in high yields. The reaction scope of these in situ trapping metalations in flow is broader and needs less equivalents of the base and the metal salt than the corresponding batch procedure.
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Ethyl 2-(2,3-Dicyanobenzyl)acrylate (3c): According to the typical procedure, injection loops A and B were loaded with solutions of 1,2-dicyanobenzene (1a; 0.42 M containing 0.5 equiv ZnCl2, 1 mL) and TMPLi (0.63 M, 1 mL), respectively. After injection and in situ trapping metalation the combined streams were collected in a flask containing ethyl 2-(bromomethyl)acrylate (89 mg, 0.46 mmol, 1.1 equiv) and CuCN·2LiCl solution (0.04 mL, 10 mol%) dissolved in THF (1 mL) at 0 °C. The reaction mixture was stirred for further 2 h at 0 °C before it was quenched with sat. NH4Cl (15 mL). The aq. layer was extracted with EtOAc (3 × 15 mL), the combined organic fractions were dried over anhyd Mg2SO4, filtrated and the solvent was removed in vacuo. Purification by flash column chromatography (silica gel; i-hexane–EtOAc, 9:1) afforded 3c as a colorless liquid (77 mg; 0.32 mmol; 76%). IR (Diamond-ATR, neat): 3085, 2984, 2930, 2854, 2362, 2236, 1711, 1632, 1586, 1465, 1447, 1408, 1369, 1329, 1300, 1255, 1200, 1175, 1139, 1096, 1024, 959, 858, 809, 792, 753, 733, 715 cm–1. 1H NMR (400 MHz, CDCl3): δ = 7.62–7.69 (m, 3 H), 6.57 (s, 1 H), 5.72 (s, 1 H), 4.13–4.18 (q, J = 8 Hz, 2 H) 3.9 (s, 2 H), 1.22–1.26 (t, J = 8 Hz, 3 H). 13C NMR (101 MHz, CDCl3): δ = 165.8, 145.0, 137.0, 134.5, 132.9, 131.7, 128.8, 116.5, 116.1, 115.7, 114.7, 61.3, 37.0, 14.1. MS (EI, 70 eV): m/z (%) = 212 (37), 195 (20), 194 (12), 168 (14), 167 (31), 166 (100), 165 (12), 141 (13), 140 (21). HRMS (EI): m/z [M] calcd for C14H12N2O2: 240.0899; found: 240.0883. 
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