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Supporting information

Selected spectroscopic data for compounds 6, 7, 15 and 16.

All NMR spectra were recordered in CDCl3 at 20°C; 1H NMR: 300 MHz for 6, 7; 500 MHz for 15 and 600 MHz for 16; the solvent was used as internal standard; * indicates interchangeable assignments. Mass spectra: EI, 70 eV.

6: cis,exo-1,2,3,4,4a,9a-hexahydro-5-methyl-1,4-methanofluorene. 1H NMR (300 MHz):  = 7.04 (1H, t, J = 7.3 Hz, H7), 6.96, 6.94 (2H, 2 partly overlapping ds, H8, H6), 3.21 (1H, dd, J = 17.1, 10.2 Hz, H9), 3.09 (1H, br d, J = 7.9 Hz, H4a), 2.61 (1H, dd, J = 17.1, 4.2 Hz, H9), 2.37 (2H, m, H4, H9a), 2.33 (3H, s, CH3), 2.10 (1H, m, H1), 1.65-1.48 (2H, m, H2 exo, H3 exo), 1.42-1.20 (2H, m, H2 endo, H3 endo) 1.17 (1H, d quintets, J = 10.0, 1.9 Hz, H10 syn), 1.00 (1H, d quintets, J = 10.0, 1.5 Hz, H10 anti); 13C NMR (75.4 MHz):  = 144.7, 144.6, 134.0 (q), 127.3 (C6), 126.5 (C7), 121.4 (C8), 54.7 (C4a), 44.9 (C9a), 43.1 (C1), 41.0 (C4), 39.6 (C9), 32.5 (C10), 29.3 (C3), 28.6 (C2), 18.9 (CH3Ar); MS: M+ 198 (10), m/z 141 (31), 130 (64), 129 (47), 128 (50), 115 (81), 67 (56), 41 (100).

7: cis,exo-1,2,3,4,4a,9a-hexahydro-7-methyl-8-(2'-exo-bicyclo[2.2.1]heptyl)-1,4-methanofluorene (1:1 mixture of diastereoisomers). 1H NMR (300 MHz):  = 6.97, 6.89 (2H, AB system, J = 7.5 Hz, H6, H5), 3.43 and 3.42 (1H, 2 dd, J = 16.9, 10.2 Hz, H9), 3.00 (1H, br d, J = 8.2 Hz, H4a), 2.91 (1H, t, J = 8.0 Hz, H2'), 2.74 (1H, dd, J = 16.9, 3.9 Hz, H9), 2.57 and 2.53 (1H, 2 m, H1'), 2.34-2.23 (5H, m, CH3, H9a, H4'), 2.21 (1H, m, H4), 2.06 (1H, m, H1), 1.82 (1H, m, H3' endo), 1.69 (1H, d sext., J = 9.5, 1.9 Hz, H7' syn), 1.65-1.41 (5H, m, H3' exo, H2 exo, H3 exo, H5' exo, H6' exo), 1.41-1.16 (5H, m, H2 endo, H3 endo, H7' anti, H5' endo, H6' endo) 1.10 (1H, d sext., J = 10.0, 1.9 Hz, H10 syn), 0.95 (1H, d sext., J = 10.0, 1.4 Hz, H10 anti); 13C NMR (75.4 MHz, TD = 64 K):  = 145.59 and 145.58, 141.48 and 141.45, 140.67 and 140.65, 134.52 and 134.51 (q), 129.86 (C6), 121.63 and 121.59 (C5), 54.27 and 54.23 (C4a), 46.09 and 46.01 (C2'), 44.80 and 44.74 (C9a), 43.96 (C1), 43.85 and 43.78 (C4), 41.18 and 41.07 (C1'), 41.09 and 41.00 (C9), 39.34 and 39.19 (C3'), 38.53 and 38.51 (C7'), 36.16 and 36.08 (C4'), 32.17 and 32.16 (C10), 32.07 (C6'), 28.96 and 28.93 (C3*), 28.77 and 28.72 (C2*), 28.67 (C5'*), 21.61 and 21.60 (CH3Ar); MS: M+ 292 (19), m/z 212 (63), 165 (36), 153 (36), 143 (55), 128 (43), 67 (100), 41 (39).

15: cis,exo-1,2,3,4,4a,9a-hexahydro-5-(2'-methylphenyl)-1,4-methanofluorene. 1H NMR (500 MHz, some signals are doubled owing to hindered rotation of the tolyl group, ratio ca. 3:2):  = 7.31-7.20 (4H, m, H3' and H6' centred at 7.27 and 7.22 respectively + H4' and H5'), 7.17 (1H, t, J = 7.3 Hz, H7), 7.13 (1H, br d, J = 7.3 Hz, H8), 6.95 (1H, very br d, H6), 3.32 (1H, dd, J = 16.8, 10.4 Hz, H9(1)), 3.17 and 2.87 (1H, 2 broad signals in ca. 3:2 ratio, H4a), 2.66 (1H, dd, J = 17.0, 4.0 Hz, H9(2)), 2.34 (1H, m, H9a), 2.15 (3H, br s, CH3), 2.05 (1H, d, J = 3.9 Hz, H1), 1.83, 1.62 (1H, 2 broad signals in ca. 2:3 ratio, H4), 1.41 (1H, tt, J = 11.8, 4.3 Hz, H2 exo), 1.26 (1H, tt, J = 11.8, 4.3 Hz, H3 exo), 1.15 (1H, m, H2 endo), 1.10 (1H, d partly overlapping with H2 endo, H10 syn), 0.95 (1H, m, H3 endo), 0.88 (1H, d quintets, J = 9.9, 1.5 Hz, H10 anti); 13C NMR (126 MHz):  = 144.2, 143.9, 143.0, 139.1, 138.0, 129.1, 129.0 and 127.9, 126.8 (C6), 126.1, 125.4 (C7), 124.2, 121.8 (C8), 56 (C4a), 45.4 (C9a), 44.2 (C1), 40, 41.5 (C4), 39.5 (CH2(9)), 31.2 (C10), 28 (C3), 27.5 (C2), 18.5, 19 (CH3); MS: M+ 274 (57), m/z 207 (32), 206 (100), 191 (25), 178 (23), 165 (23).

16: cis,exo-1,2,3,4,4a,9a-hexahydro-7-(2'-methylphenyl)-8-(2"-exo-bicyclo[2.2.1]heptyl)-1,4-methanofluorene (1:1 mixture of diastereoisomers) 1H NMR (600 MHz):  = 7.23-7.02 (4H, m, H3', H4', H5', H6'), 7.00-6.98 (1H, 2 overlapping d, J = 7.5 Hz, H5), 6.81 (1H, m, H6), 3.40 (1H, 2 overlapping dd, J = 18.0, 10.2 Hz, H9), 3.09 (1H, m, H4a), 2.72 (1H, m, H9), 2.69, 2.54 (1H, 2 m, H2"), 2.37 (1H, m, H9a), 2.32, 2.27 (1H, 2 m, H1"), 2.27 (1H, m, H4), 2.15, 2.12 (1H, 2 m, H4"), 2.11 (1H, m, H1), 2.02, 2.01, 2.00 (3H, 3 s, CH3), 1.70-1.23 (11H, m, 2H2, 2H3, 2H5", 2H6", 2H3", H7" syn), 1.17 (1H, br d further split, H10 syn), 1.08 (1H, br d further split, H7" anti), 1.00 (1H, br d further split, H10 anti); MS: M+ 368 (52), m/z 288 (81), 286 (58), 274 (53), 219 (88), 217 (89), 215 (88), 205 (87), 203 (92), 202 (90), 193 (74), 67 (100).




