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Abstract

The intermolecular Heck arylations of the cyclopentenyl based spirolactams 6a and 6c are stereoselective leading to adducts 7 and 8 derived by face-selective carbopalladation anti to the lactam carbonyl.
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Compound 8a: mp 89 °C (EtOAc-cyclohexane). IR (neat): 3046, 2970, 2904, 1660, 1580, 1560, 1452, 1273, 1109, 808 cm-1. 1H NMR: (400 MHz, CDCl3): δ = 1.44 (1 H, dd, J = 13.0, 7.5 Hz, H-4), 1.80-1.89 (2 H, m, H-9, H-10), 1.91-1.99 (2 H, m, H-9, H-10), 2.96 (1 H, dd, J = 13.0, 8.0 Hz, H-4), 2.97 (3 H, s, -CH3), 3.34 (2 H, t, J = 6.0 Hz, 2 × H-8), 4.35 (1 H, ddt, J = 8.0, 7., 2.0 Hz, H-3), 5.91 (1 H, dd, J = 5.5, 1.5 Hz, -CH=CH-), 5.93 (1 H, dd, J = 5.5, 2.5 Hz, -CH=CH-), 7.26 (1 H, d, J = 8.0 Hz, H-5′), 7.46 (1 H, dd, J = 8.0, 2.5 Hz, H-4′), 8.23 (1 H, d, J = 2.5 Hz, H-2′). 13C NMR (100 MHz, CDCl3): δ = 20.7 (C-9), 35.5 (-CH3), 35.6 (C-10), 47.3 (C-4), 48.4 (C-3), 50.4 (C-8), 56.9 (C-5), 124.1 (C-5′), 136.9 and 134.8 (C-1, C-2), 137.7 (C-4′), 140.1 (C-6′), 148.9 (C-2′), 149.4 (C-3′), 174.0 (CO). MS (EI+): m/z (%) = 278, 276 (100) [M+]. HRMS (EI+): m/z calcd for C15H17
            35ClN2O: 276.1029; found: 276.1022. Anal. Calcd for C15H17ClN2O: C, 65.19; H, 6.20; N, 10.14. Found: C, 65.25; H, 6.11; N, 10.24.
[bookmark: RS14306ST-15]15  Alkene isomerisation under basic conditions (t-BuOK, DME, 60 °C) was observed but this could not be controlled and an inseparable 1:1 mixture of regioisomers was obtained.
[bookmark: RS14306ST-16]16  
            
1H NMR and 13C NMR data for spirolactams 12a-d (all compounds were characterized by IR, microanalysis and/or HRMS).
Compound 12a: 1H NMR (300 MHz, CDCl3): δ = 2.05 (2 H, m), 2.39 (1 H, ddd, J = 17.0, 2.5, 2.5 Hz), 2.60 (1 H, d, J = 16.0 Hz), 3.00 (1 H, dddd, J = 17.0, 2.5, 2.5, 2.5 Hz), 3.25 (1 H, dddd, J = 16.0, 2.5, 2.5, 2.5 Hz), 3.32 (2 H, t, J = 6.5 Hz), 6.03-6.06 (1 H, m), 7.20-7.41 (5 H, m). 13C NMR (100 MHz, CDCl3): δ = 30.0, 35.8, 43.8, 43.9, 46.4, 50.1, 123.1, 125.4, 127.0, 128.2, 135.9, 140.1, 178.5.
Compound 12b: 1H NMR (400 MHz, CDCl3): δ = 1.54 (1 H, ddt, J = 13.0, 6.5, 2.5 Hz), 1.88-1.98 (3 H, m), 2.18 (1 H, dt, J = 17.0, 2.5 Hz), 2.24-2.31 (1 H, m), 2.36-2.45 (1 H, m), 2.82 (1 H, dd, J = 17.0, 2.5 Hz), 2.90 (3 H, s), 3.32-3.34 (2 H, m), 3.34 (1 H, dd, J = 8.0, 2.0 Hz), 6.12 (1 H, dt, J = 5.0, 2.0 Hz), 7.20-7.37 (5 H). 13C NMR (100 MHz, CDCl3): δ = 22.5, 27.9, 29.3, 29.7, 34.4, 43.2, 45.9, 122.9, 125.3, 126.6, 128.0, 134.2, 141.8, 178.5
Compound 12c: 1H NMR (400 MHz, CDCl3): δ = 1.78-1.92 (4 H, m), 2.42 (1 H, ddd, J = 17.0, 2.5, 2.5 Hz), 2.58 (1 H, d, J = 15.5 Hz), 3.18 (1 H, dddd, J = 17.0, 2.5, 2.5, 2.5 Hz), 3.35 (2 H, t, J = 6.5 Hz), 3.42 (1 H, dddd, J = 15.5, 2.5, 2.5, 2.5 Hz), 6.02-6.06 (1 H, m), 7.20-7.40 (5 H, m). 13C NMR (100 MHz, CDCl3): δ = 19.9, 35.5, 35.8, 46.3, 48.1, 50.2, 122.5, 125.5, 126.7, 128.2, 136.2, 139.6, 175.7.
Compound 12d: 1H NMR (300 MHz, CDCl3): δ = 1.63 (1 H, dddd, J = 9.0, 4.5, 2.0, 2.0 Hz), 1.67-1.74 (1 H, m), 1.76-1.85 (3 H, m), 2.15-2.20 (3 H, m), 2.28 (1 H, dt, J = 16.0, 2.0 Hz), 2.97 (3 H, s), 3.08 (1 H, dt, J = 16.0, 2.0 Hz), 3.27-3.32 (2 H, m), 6.07 (1 H, dt, J = 5.0, 2.0 Hz), 7.21-7.38 (5 H, m). 13C NMR (100 MHz, CDCl3): δ = 19.2, 22.3, 29.0, 30.1, 35.4, 35.9, 40.5, 50.3, 122.5, 125.0, 126.7, 128.2, 134.7, 142.4, 175.8.
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