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Abstract

A one-step synthesis of dibenzo-fused seven-membered nitrogen heterocycles from acetophenones/benzophenones and 2-haloanilines, via a copper-catalyzed amination, was developed. The reaction involves amination followed by intramolecular cyclization.
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            H
            -dibenzo[
            b
            ,
            e
            ][1,4]di-azepine (3g): The reaction mixture was chromatographed using hexanes-EtOAc (50:1) to afford 3g (66.5 mg, 76%) as a yellow solid. 1H NMR (300 MHz, CDCl3): δ = 2.13 (s, 6 H), 2.17 (s, 3 H), 4.81 (s, 1 H), 6.45 (s, 1 H), 6.61-6.64 (d, J = 7.5 Hz, 1 H), 6.78 (s, 1 H), 7.02-7.09 (m, 1 H), 7.22 (s, 1 H), 7.36-7.41 (m, 3 H), 7.70-7.74 (m, 2 H). 13C NMR (75 MHz, CDCl3): δ = 18.8, 19.0, 20.4, 119.4, 120.8, 127.2, 127.9, 129.5, 129.6, 131.6, 131.9, 132.1, 132.4, 135.2, 138.4, 140.2, 141.5, 152.0, 168.7. IR (KBr): 695, 731, 1464, 1613, 2920, 3329 cm-1. EI-MS: m/z = 312 [M+], 297. Anal. Calcd for C22H20N2: C, 84.58; H, 6.45; N, 8.97. Found: C, 84.59; H, 6.53; N, 8.89.2-Chloro-7-methyl-11-phenyl-5
            H
            -dibenzo[
            b
            ,
            e
            ][1,4]di-azepine (3i): The reaction mixture was chromatographed using hexanes-EtOAc (50:1) to afford 3i (71.7 mg, 80%) as an orange solid. 1H NMR (300 MHz, CDCl3): δ = 2.25 (s, 3 H), 4.90 (s, 1 H), 6.49 ( s, 1 H), 6.67-6.70 (d, J = 8.1 Hz, 1 H), 6.86-6.89 (d, J = 8.1 Hz, 1 H), 6.96-6.97 (m, 1 H), 7.18-7.25 (m, 2 H), 7.38-7.45 (m, 3 H), 7.68-7.71 (m, 2 H). 13C NMR (75 MHz, CDCl3): δ = 20.7, 120.4, 121.0, 125.2, 127.7, 128.1, 128.7, 128.9, 129.4, 130.1, 131.4, 131.6, 137.3, 138.1, 140.8, 141.7, 152.8, 167.1. IR (KBr): 1450, 1615, 3269, 3348 cm-1. EI-MS: m/z = 318 [M+], 283, 268, 214. Anal. Calcd for C20H15ClN2: C, 75.35; H, 4.74; N, 8.79. Found: C, 75.43; H, 4.87; N, 8.98.2-Chloro-7,8-dimethyl-11-phenyl-5
            H
            -dibenzo[
            b
            ,
            e
            ][1,4]diazepine (3j): The reaction mixture was chromatographed using hexanes-EtOAc (50:1) to afford 3j (72.8 mg, 78%) as a yellow solid. 1H NMR (300 MHz, CDCl3): δ = 2.11-2.24 (m, 6 H), 4.87 (s, 1 H), 6.43 (s, 1 H), 6.64-6.66 (m, 1 H), 6.95-6.96 (m, 1 H), 7.09 (s, 1 H), 7.15-7.23 (m, 1 H), 7.37-7.46 (m, 3 H), 7.68-7.71 (m, 2 H). 13C NMR (75 MHz, CDCl3): δ = 18.8, 19.1, 120.9, 120.9, 127.6, 128.1, 128.8, 129.3, 129.6, 130.0, 131.4, 131.5, 132.5, 135.7, 138.2, 139.4, 140.8, 153.1, 167.1. IR (KBr): 696, 731, 1462, 1617, 2920, 3341 cm-1. EI-MS: m/z = 332 [M+], 297, 214, 111. Anal. Calcd for C21H17ClN2: C, 75.78; H, 5.15; N, 8.42. Found: C, 75.67; H, 5.05; N, 8.48.7-Bromo-2-chloro-11-
            m
            -tolyl-5
            H
            -dibenzo[
            b
            ,
            e
            ][1,4]di-azepine (3m): The reaction mixture was chromatographed using hexanes-EtOAc (50:1) to afford 3m (75.1 mg, 68%) as a yellow solid. 1H NMR (300 MHz, CDCl3): δ = 3.26 (s, 3 H), 4.94 (s, 1 H), 6.71-6.73 (d, J = 8.1 Hz, 1 H), 6.87 (s, 1 H), 6.99-7.00 (m, 1 H), 7.14-7.18 (m, 2 H), 7.24-7.30 (m, 3 H), 7.38 (s, 1 H), 7.56 (s, 1 H). 13C NMR (75 MHz, DMSO-d
            6): δ = 21.7, 120.1, 122.7, 123.3, 126.8, 127.0, 127.1, 128.8, 129.2, 130.1, 130.5, 131.3, 131.9, 132.8, 138.2, 140.3, 140.7, 145.7, 154.8, 168.7. IR (KBr): 628, 764, 825, 1026, 1652, 2253, 3414 cm-1. EI-MS: m/z = 396 [M+], 361. Anal. Calcd for C20H14BrClN2: C, 60.40; H, 3.55; N, 7.04. Found: C, 60.55; H, 3.36; N, 7.18.7-Methyl-5
            H
            -dibenzo[
            b
            ,
            e
            ][1,4]diazepine (3o): The reaction mixture was chromatographed using hexanes-EtOAc (10:1) to afford 3o (34.3 mg, 60%) as a dark red solid. 1H NMR (300 MHz, CDCl3): δ = 2.20 (s, 3 H), 4.84 (s, 1 H), 6.30 (s, 1 H), 6.44-6.47 (d, J = 7.5 Hz, 1 H), 6.72-6.74 (d, J = 7.5 Hz, 2 H), 6.83-6.88 (t, J = 7.5 Hz, 1 H), 6.99-7.04 (t, J = 7.5 Hz, 2 H), 7.11-7.16 (t, J = 14.7 Hz, 1 H), 8.04 (s, 1 H). 13C NMR (75 MHz, CDCl3): δ = 20.6, 118.3, 120.5, 122.4, 124.6, 126.3, 130.5, 131.9, 132.6, 137.6, 138.7, 142.3, 151.8, 162.1. IR (KBr): 746, 1456, 1588, 2920, 3355 cm-1. EI-MS: m/z = 208 [M+]. Anal. Calcd for C14H12N2: C, 80.74; H, 5.81; N, 13.45. Found: C, 80.64; H, 5.67; N, 13.53.
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