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Abstract

Tetracyclic xantheno[1,9-cd]azepines and pentacyclic pyrrolo[1,2-a]xantheno[1,9-cd]azepines can be synthesized by assembling the azepine ring via cyclization of tertiary carbamates and N-acyliminium ions, respectively.


Key words
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A solution of Tf2O (1 mL, 5.9 mmol) in 1 mL CH2Cl2 was slowly added over 15 min to a cooled (0 °C) solution of 8 (90 mg, 0.23 mmol) and DMAP (85 mg, 0.69 mmol) in 6 mL of dry CH2Cl2 under Ar. The resulting mixture was allowed to reach r.t. overnight and was then worked up by pouring onto a sat. Na2CO3 solution. The organic phase was washed with 20% (v/v) aq HOAc, sat. solution of Na2CO3 and brine. After evaporation of solvent, the crude residue was chromatographed on an SiO2 column, elution with 50:50 hexane-EtOAc affording 51 mg (65%) of 2b as an oil. IR (film): ν = 3005-2810, 1649 (CO), 1467 cm-1. 1H NMR (250.13 MHz, CDCl3): δ = 1.00 (t, J = 7.3 Hz, 3 H), 1.43 (sextet, J = 7.4 Hz, 2 H), 1.60-1.71 (m, 2 H), 1.82 (m, 1 H), 2.50-2.60 (m, 1 H), 3.14 (dd, J = 14.8 and 6.3 Hz, 1 H), 3.35 (td, J = 13.4 and 5.5 Hz, 1 H), 3.45-3.54 (m, 1 H), 3.64-3.70 (m, 1 H), 3.94 (s, 3 H), 4.24 (dd, J = 14.8 and 7.4 Hz, 1 H), 6.89 (d, J = 8.5 Hz, 1 H), 7.04 (t, J = 7.7 Hz, 1 H), 7.07-7.20 (m, 3 H), 7.37 (d, J = 8.5 Hz, 1 H). 13C NMR/DEPT (62.83 MHz, CDCl3): δ = 14.3 (CH3), 20.7 (CH2), 31.4 (CH2), 33.4 (CH), 40.9 (CH2), 46.1 (CH2), 47.6 (CH2), 56.5 (CH3), 110.6 (CH), 117.3 (CH), 120.3 (C), 122.6 (C), 123.6 (CH), 123.9 (CH), 128.4 (CH), 128.3 (CH), 128.9 (C), 139.5  (C), 149.8 (C), 150.3 (C), 170.3 (C). MS (EI): m/z (%) = 337 (1) [M+], 306 (7), 254 (26), 253 (100), 238 (73), 210 (96). HRMS (EI): m/z calcd for C20H20NO2 [M+ - OMe]: 306.1494; found: 306.1502.
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            *)-6-Methoxy-2,3,3a,11b,12,13-hexahydro-1
            H
            -pyrrolo[1,2-
            a
            ]xantheno[1,9-
            cd
            ]azepin-1-one (15a):
A solution of hydroxylactam 14 (2.14 g, 6.31 mmol) in TFA (30 mL) was stirred at r.t. for 4 h and then cooled to 0 °C, cautiously neutralized by dropwise addition of 5 N NaOH and extracted twice with CH2Cl2. The organic extract was washed with H2O, dried with Na2SO4 and concentrated. The residue was crystallized from CH2Cl2-hexane, affording 15a as brown crystals (1.10 g, 55%). Mp: 219-221 °C. IR (KBr): ν = 3444, 1693 (CO) cm-1. 1H NMR (250.13 MHz, CDCl3): δ = 1.77-1.80 (m, 1 H), 2.05-2.09 (m, 1 H), 2.40-2.57 (m, 4 H), 2.80-2.90 (m, 1 H), 3.94 (s, 3 H), 4.03 (dd, J = 14.1 and 8.5 Hz, 1 H), 4.30 (dd, J = 12.1 and 5.3 Hz, 1 H), 4.85 (dd, J = 10.5 and 6.4 Hz, 1 H), 6.84 (s, 2 H), 7.05 (td, J = 6.6 and 1.9 Hz, 1 H), 7.10-7.24 (m, 3 H). 13C NMR/DEPT (62.83 MHz, CDCl3): δ = 30.23 (CH2), 31.54 (CH), 31.64 (CH2), 36.75 (CH2), 36.95 (CH2), 56.17 (OCH3), 65.61 (CH), 110.25 (CH), 116.61 (CH), 120.65 (C), 121.96 (CH), 122.54 (C), 123.44 (CH), 127.82 (CH), 128.44 (CH), 129.59 (C), 140.52 (C), 147.76 (C), 150.11 (C), 174.24 (C). MS (EI): m/z (%) = 321 (100) [M+], 265 (16), 237 (60). Anal. Calcd for C20H19NO3: C, 74.75; H, 5.96; N, 4.36. Found: C, 74.57; H, 5.77; N, 4.41.
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