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Abstract

Lewis acid mediated intramolecular Nicholas reactions of aryl (Z)-enyne propargyl acetate-Co2(CO)6 complexes 1 afford benzocycloheptenyne-Co2(CO)6 complexes 2 and their heterocyclic analogues.
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Compound 2c: IR (neat, KBr): νmax = 3014, 2956, 2837, 2090, 2050, 2020, 1604 cm-1. 1H NMR: δ = 3.77 (3 H, s), 4.10 (2 H, s), 6.68 (1 H, d, J = 10.1 Hz), 6.71 (1 H, s), 6.79 (1 H, d, J = 8.3 Hz), 6.92 (1 H, d, J = 10.1 Hz), 7.16 (1 H, d, J = 8.3 Hz). 13C NMR: δ = 199.3 (br), 158.3, 138.6, 132.8, 130.5, 130.0, 129.3, 117.7, 113.9, 102.9, 86.6, 55.3, 39.9. MS (EI): m/z = 456 [M]+, 428 [M - CO]+, 400 [M - 2 CO]+, 372 [M - 3 CO]+, 344 [M - 4 CO]+, 316 [M - 5 CO]+, 288 [M - 6 CO]+. HRMS (EI): m/z calcd for C18H10Co2O7: 455.9090; found: 455.9051.
Compound 2e: IR (neat, KBr): νmax = 3026, 2935, 2090, 2052, 2022, 1602, 1556 cm-1. 1H NMR: δ = 3.88 (3 H, s), 5.35 (1 H, s), 6.77 (1 H, dd, J = 8.6, 2.6 Hz), 6.82 (1 H, s), 6.83 (1 H, m), 7.01 (1 H, d, J = 10.1 Hz), 7.09 (1 H, d, J = 8.5 Hz), 7.23 (1 H, m), 7.29 (2 H, m), 7.35 (2 H, m). 13C NMR: δ = 199.4 (br), 158.3, 144.4, 138.3, 133.5, 133.1, 131.3, 129.6, 128.6, 127.0, 118.4, 114.2, 107.1, 84.8, 55.4, 55.3. MS (EI): m/z = 504 [M - CO]+, 476 [M - 2 CO]+, 448 [M - 3 CO]+, 420 [ M - 4 CO]+, 392 [M - 5 CO]+, 364 [M - 6 CO]+. HRMS (EI): m/z calcd for C24H14Co2O7: 503.9454 [M - CO]+; found: 503.9437.
Compound 2f: IR (neat, KBr): νmax = 3025, 2928, 2092, 2051, 2020. 1H NMR: δ = 4.47 (2 H, s), 6.31 (1 H, s), 6.39 (1 H, d, J = 9.6 Hz), 6.57 (1 H, d, J = 9.6 Hz), 7.30 (1 H, s). 13C NMR: δ = 199.3 (br), 148.8, 140.8, 125.1, 124.1, 120.5, 113.3, 92.2, 86.6, 34.0. MS (EI): m/z = 416 [M]+, 388 [M - CO]+, 360 [M - 2 CO]+, 332 [M - 3 CO]+, 304 [M - 4 CO]+, 276 [M - 5 CO]+, 248 [M - 6 CO]
              +
            . HRMS (EI): m/z calcd for C15H6Co2O7: 415.8777 [M]+; found: 415.8752.
Compound 2g: IR (neat, KBr): νmax = 2926, 2856, 2092, 2055, 2024, 1699, 1650, 1540 cm-1. 1H NMR: δ = 4.45 (2 H, s), 6.68 (1 H,  AB quartet, J = 16.0 Hz), 6.74 (1 H,  AB quartet, J = 16.1 Hz), 6.88 (1 H, d, J = 8.7 Hz), 7.08 (1 H, d, J = 8.8 Hz); resonances for minor regioisomer (2g′) could be observed (in CD3CN) at δ = 4.34 (2 H, s), 6.66 (1 H, d, J = 9.9 Hz), 6.80 (1 H, d, J = 9.7 Hz), 7.20 (1 H, s), 7.38 (1 H, s). 13C NMR: δ = 199.1 (br), 136.8, 136.7, 132.0, 126.4, 126.2, 122.0, 97.6, 86.8, 34.6; resonances for the minor regioisomer could be observed at δ = 128.7, 126.9, 124.8, 35.5. MS (EI) m/z = 432 [M]+, 404 [M - CO]+, 376 [M - 2 CO]+, 348 [M - 3 CO]+, 320 [M - 4 CO]+, 292 [M - 5 CO]+, 264 [M - 6 CO]+. HRMS (EI): m/z calcd for C15H6Co2O6S: 403.8575 [M - CO]+; found: 403.8554.
Compound 2j: IR (neat, KBr): νmax = 3055, 2090, 2051, 2021, 1594 cm-1. 1H NMR: δ = 3.78 (3 H, s), 3.83 (3 H, s), 3.91 (3 H, s), 4.05 (2 H, s), 6.62 (1 H, s), 6.93 (1 H, d, J = 10.4 Hz), 7.12 (1 H, d, J = 10.4 Hz). 13C NMR: δ = 199.4, 153.3, 152.8, 141.4, 134.3, 127.7, 125.9, 124.7, 108.4, 102.9, 87.7, 61.1, 61.0, 56.0, 41.1. MS (EI): m/z = 516 [M]+, 460 [M - 2 CO]+, 404 [M - 4 CO]+. HRMS: m/z calcd for C20H14Co2O9: 403.9505 [M - 4 CO]+; found: 403.9492.
Compound 2k: IR (neat, KBr): νmax = 3014, 2957, 2360, 2091, 2052, 2022 cm-1. 1H NMR: δ = 0.28 (9 H, s), 4.20 (2 H, s), 6.76 (1 H, d, J = 10.1 Hz), 6.94 (1 H, d, J = 10.1 Hz), 7.16 (1 H, d, J = 7.5 Hz) 7.36 (1 H, s), 7.37 (1 H, d, J = 6.2 Hz). 13C NMR: δ = 199.4 (br), 142.0, 137.7, 136.3, 134.2, 133.2, 131.9, 131.7, 129.0, 102.4, 86.6, 40.9, -1.2. MS (EI) m/z = 498 [M]+, 470 [M - CO]+, 442 [M - 2 CO]+, 414 [M - 3 CO]+, 386 [M - 4 CO]+, 358 [M - 5 CO]+, 330 [M - 6 CO]+. HRMS (EI): m/z calcd for C20H16Co2O6Si: 469.9431 [M - CO]+; found: 469.9434.
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