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Abstract


A Lewis acid-mediated domino reaction of acetals derived from aromatic ketones with 2-(het)arylcyclopropane-1,1-diesters has been developed. The reaction provides a convenient approach to cyclopentenes and related polycyclic ring systems.
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          Dimethyl 4-(4-Methoxyphenyl)-2-phenylcyclopent-2-ene-1,1-dicarboxylate (3a); Typical Procedure
Anhyd ZnCl2 (68 mg, 0.5 mmol, 100 mol%) was added to a solution of ketal 1a (83 mg, 0.5 mmol) and the cyclopropane 2a (132 mg, 0.5 mmol) in anhyd DCE (5 mL) in a 10 mL glass reaction vial. The vial was placed in a microwave oven and irradiated at 150 °C for 30 min, then left to cool to r.t. The mixture was concentrated in vacuo, and the residue was dissolved in CH2Cl2 (25 mL), washed with 5% aq NaOH (2 × 20 mL) and brine (20 mL) then dried (Na2SO4). The CH2Cl2 was evaporated in vacuo and the crude product was purified by column chromatography [silica gel, EtOAc–hexane (1:5)] to give a pale-yellow oil; yield: 141 mg (77%); Rf
           = 0.47 (EtOAc–hexane, 1:5). 
IR (film): 3095, 3059, 2953, 2922, 2838, 1731, 1609, 1512, 1435, 1251, 1175, 1080, 1035, 971, 832, 759, 695 cm–1. 1H NMR (600 MHz, CDCl3): δ = 7.49–7.46 (m, 2 H), 7.33–7.29 (m, 2 H), 7.28–7.26 (m, 1 H), 7.20 (d, J = 8.7 Hz, 2 H), 6.88 (d, J = 8.7 Hz, 2 H), 6.33 (d, J = 2.2 Hz, 1 H), 4.13 (ddd, J = 8.2, 7.7, 2.2 Hz, 1 H), 3.81 (s, 3 H), 3.77 (s, 3 H), 3.65 (s, 3 H), 3.22 (dd, J = 13.1, 7.7 Hz, 1 H), 2.53 (dd, J = 13.1, 8.2 Hz, 1 H). 13C NMR (150 MHz, CDCl3): δ = 171.9, 171.7, 158.7, 142.7, 137.1, 135.77, 135.0, 128.6 (2 C), 128.2 (2 C), 127.7, 127.5 (2 C), 114.2 (2 C), 68.0, 55.4, 52.9, 52.7, 48.6, 46.3. MS (EI, 70 eV): m/z (%) = 366 (8) [M]+, 365 (6) [M – H]+, 307 (10) [M – CO2Me]+, 306 (100) [M – CO2Me – H]+, 248 (4), 247 (17), 59 (3). HRMS (TOF ES+): m/z [M + Na]+ calcd for C22H22NaO5: 389.1359; found: 389.1353. 
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