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Spectra data of compounds

(E)-1, 3-Diphenylpropene (4aA)

1H NMR (400 MHz, CDCl3): 7.15-7.34 (m, 10H), 6.43 (d, 1H, J=16.0 Hz), 6.34 (dt, 1H, J=16.0, 6.4 Hz), 3.52 (d, 2H, J=6.4 Hz); 13C NMR (100 MHz, CDCl3):  140.1, 137.4, 131.0, 129.1, 128.6, 128.4, 127.0, 126.1, 126.0, 39.4; IR (neat): max (cm-1) 1654, 1600, 1495, 1451, 963; EI-MS m/z (relative intensity) 194 (M)+ (100), 179 (37), 165 (11), 115 (46), 103 (12), 91 (21), 77 (7.1); HRMS calcd for C15H14 (M+) 194.1096, found 194.1086.
(E)-3-(p-Methoxyphenyl)-1-phenylpropene (4aB)
1H NMR (400 MHz, CDCl3): 6.81-7.34 (m, 9H), 6.40 (d, 1H, J=16.0 Hz), 6.31 (dt, 1H, J=16.0, 6.4 Hz), 3.75 (s, 3H), 3.46 (d, 2H, J=6.4 Hz); 13C NMR (100 MHz, CDCl3):  157.9, 137.4, 132.0, 130.6, 129.54, 129.48, 128.4, 126.9, 126.0, 113.8, 55.2, 38.5; IR (neat): max (cm-1) 1654, 1609, 1509, 1243, 1034, 965; EI-MS m/z (relative intensity) 224 (M)+ (100), 208 (35), 193 (50), 178 (20), 165 (15), 147 (8.5), 121 (21), 115 (49), 91 (21), 77 (12); HRMS calcd for C16H16O (M+) 224.1201, found 224.1180.
(E)-3-(p-Methylthiophenyl)-1-phenylpropene (4aC)

1H NMR (400 MHz, CDCl3): 7.14-7.35 (m, 9H), 6.43 (d, 1H, J=16.0 Hz), 6.31 (dt, 1H, J=16.0, 6.4 Hz), 3.49 (d, 2H, J=6.4 Hz), 2.46 (s, 3H); 13C NMR (100 MHz, CDCl3):  137.3, 137.1, 135.7, 131.0, 129.1, 128.9, 128.4, 127.1, 127.0, 126.0, 38.8, 16.3; IR (neat): max (cm-1) 1598, 1493, 963; EI-MS m/z (relative intensity) 240 (M)+ (100), 193 (58), 178 (20), 165 (8.2), 137 (20), 115 (49), 91 (18), 77 (5.8); HRMS calcd for C16H16S (M+) 240.0973, found 240.0953.
(E)-1-Phenyl-3-p-tolylpropene (4aD)

1H NMR (400 MHz, CDCl3): 7.11-7.34 (m, 9H), 6.42 (d, 1H, J=16.0 Hz), 6.32 (dt, 1H, J=16.0, 6.4 Hz), 3.49 (d, 2H, J=6.4 Hz), 2.31 (s, 3H); 13C NMR (100 MHz, CDCl3):  137.4, 136.9, 135.5, 130.7, 129.4, 129.1, 128.5, 128.4, 126.9, 126.0, 38.9, 21.1; IR (neat): max (cm-1) 1654, 1598, 1513, 1495, 963; EI-MS m/z (relative intensity) 208 (M)+ (100), 193 (86), 178 (22), 165 (13), 129 (11), 115 (53), 91 (19), 77 (9.0); HRMS calcd for C16H16 (M+) 208.1252, found 208.1234.
(E)-1-Phenyl-3-o-tolylpropene (4aE)
1H NMR (400 MHz, CDCl3): 7.13-7.32 (m, 9H), 6.35 (d, 1H, J=16.0 Hz), 6.30 (dt, 1H, J=16.0, 4.8 Hz), 3.50 (d, 2H, J=4.8 Hz), 2.31 (s, 3H); 13C NMR (100 MHz, CDCl3):  138.1, 137.4, 136.3, 130.8, 130.1, 129.1, 128.42, 128.37, 126.9, 126.3, 125.99, 125.96, 36.9, 19.5; IR (neat): max (cm-1) 1648, 1600, 1493, 965; EI-MS m/z (relative intensity) 208 (M)+ (100), 193 (78), 178 (26), 167 (22), 130 (15), 115 (64), 104 (44), 91 (30), 77 (17); HRMS calcd for C16H16 (M+) 208.1252, found 208.1236.
(E)-1-Phenyl-3-m-tolylpropene (4aF)

1H NMR (400 MHz, CDCl3): 7.01-7.35 (m, 9H), 6.44 (d, 1H, J=16.0 Hz), 6.33 (dt, 1H, J=16.0, 6.4 Hz), 3.50 (d, 2H, J=6.4 Hz), 2.32 (s, 3H); 13C NMR (100 MHz, CDCl3):  140.0, 138.0, 137.4, 130.8, 129.33, 129.25, 128.4, 128.3, 127.0, 126.8, 126.0, 125.6, 39.3, 21.4; IR (neat): max (cm-1) 1654, 1605, 1493, 1447, 963; EI-MS m/z (relative intensity) 208 (M)+ (100), 193 (79), 178 (22), 165 (12), 129 (11), 115 (50), 91 (19), 77 (8.9); HRMS calcd for C16H16 (M+) 208.1252, found 208.1239.
(E)-3-(p-Chlorophenyl)-1-phenylpropene (4aG)
1H NMR (400 MHz, CDCl3): 7.13-7.34 (m, 9H), 6.42 (d, 1H, J=15.6 Hz), 6.28 (dt, 1H, J=15.6, 6.8 Hz), 3.48 (d, 2H, J=6.8 Hz); 13C NMR (100 MHz, CDCl3):  138.5, 137.1, 131.8, 131.4, 129.9, 128.5, 128.4, 127.2, 126.0, 38.6; IR (neat): max (cm-1) 1648, 1598, 1492, 1090, 965; EI-MS m/z (relative intensity) 228 (M)+ (87), 193 (100), 178 (35), 165 (14), 149 (10), 125 (15), 115 (75), 91 (21), 77 (9.7); HRMS calcd for C15H13Cl (M+) 228.0706, found 228.0686.
(E)-3-(p-Fluorophenyl)-1-phenylpropene (4aH)

1H NMR (400 MHz, CDCl3): 6.95-7.35 (m, 9H), 6.42 (d, 1H, J=15.6 Hz), 6.31 (dt, 1H, J=15.6, 6.4 Hz), 3.50 (d, 2H, J=6.4 Hz); 13C NMR (100 MHz, CDCl3):  161.4 (d, J=243.0 Hz), 137.2, 135.6 (d, J=3.3 Hz), 131.1, 129.9 (d, J=7.5 Hz), 128.9, 128.4, 127.1, 126.0, 115.1 (d, J=20.7 Hz), 38.5; IR (neat): max (cm-1) 1648, 1600, 1507, 1219, 965; EI-MS m/z (relative intensity) 212 (M)+ (100), 197 (29), 183 (8.3), 133 (23), 115 (24), 109 (14), 91 (11), 83 (4.5), 77 (4.5); HRMS calcd for C15H13F (M+) 212.1001, found 212.1013.
(E)-1-Phenyl-3-(p-trifluoromethylphenyl)propene (4aI)

1H NMR (400 MHz, CDCl3): 7.54 (d, 2H, J=8.0 Hz), 7.18-7.36 (m, 7H), 6.46 (d, 1H, J=16.0 Hz), 6.30 (dt, 1H, J=16.0, 6.8 Hz), 3.58 (d, 2H, J=6.8 Hz); 13C NMR (100 MHz, CDCl3):  144.2, 137.0, 131.8, 128.9, 128.49 (q, J=10.8 Hz), 128.48, 127.8, 127.3, 126.1, 125.33, 125.32 (q, J=4.1 Hz), 39.1; IR (neat): max (cm-1) 1619, 1600, 1495, 1322, 965; EI-MS m/z (relative intensity) 262 (M)+ (100), 247 (12), 193 (57), 178 (18), 165 (8.2), 115 (43), 91 (22), 77 (7.7); HRMS calcd for C16H13F3 (M+) 262.0969, found 262.0955.
(E)-p-(3-Phenyl-allyl)benzaldehyde (4aJ)
1H NMR (400 MHz, CDCl3): 9.96 (s, 1H), 7.81 (d, 2H, J=8.0 Hz), 7.18-7.39 (m, 7H), 6.47 (d, 1H, J=16.0 Hz), 6.31 (dt, 1H, J=16.0, 7.2 Hz), 3.60 (d, 2H, J=7.2 Hz); 13C NMR (100 MHz, CDCl3):  191.7, 147.3, 136.9, 134.6, 131.9, 129.9, 129.2, 128.4, 127.4, 127.3, 126.0, 39.4; IR (neat): max (cm-1) 1696, 1603, 1495, 965; EI-MS m/z (relative intensity) 222 (M)+ (100), 193 (70), 178 (31), 165 (11), 131 (31), 115 (61), 91 (26), 77 (17); HRMS calcd for C16H14O (M+) 222.1045, found 222.1030.
(E)-1-[p-(3-Phenyl-allyl)-phenyl]ethanone (4aK)
1H NMR (400 MHz, CDCl3): 7.89 (d, 2H, J=8.4 Hz), 7.18-7.36 (m, 7H), 6.46 (d, 1H, J=16.0 Hz), 6.31 (dt, 1H, J=16.0, 6.8 Hz), 3.58 (d, 2H, J=6.8 Hz), 2.57 (s, 3H); 13C NMR (100 MHz, CDCl3):  197.6, 145.7, 137.0, 135.2, 131.7, 128.7, 128.5, 128.4, 127.8, 127.2, 126.0, 39.2, 26.6; IR (neat): max (cm-1) 1677, 1605, 1495, 1449, 959; EI-MS m/z (relative intensity) 236 (M)+ (100), 221 (64), 193 (62), 178 (27), 148 (12), 133 (30), 115 (37), 105 (20), 91 (18), 77 (18), 43 (17); HRMS calcd for C17H16O (M+) 236.1201, found 236.1172.
(E)-p-(3-Phenyl-allyl)benzonitrile (4aL)
1H NMR (400 MHz, CDCl3):  7.58 (d, 2H, J=8.4 Hz), 7.20-7.41 (m, 7H), 6.46 (d, 1H, J=16.0 Hz), 6.28 (dt, 1H, J=16.0, 6.8 Hz), 3.59 (d, 2H, J=6.8 Hz); 13C NMR (100 MHz, CDCl3):  145.7, 136.8, 132.3, 132.2, 129.3, 128.5, 127.4, 127.0, 126.1, 118.9, 100.0, 39.3; IR (neat): max (cm-1) 2227, 1605, 1503, 1449, 967; EI-MS m/z (relative intensity) 219 (M)+ (100), 204 (27), 190 (7.7), 141 (14), 115 (18), 103 (6.6), 91 (13), 77 (6.6); HRMS calcd for C16H13N (M+) 219.1048, found 219.1048.
(E)-3-(m-Nitrophenyl)-1-phenylpropene (4aM)

1H NMR (400 MHz, CDCl3):  8.05-8.10 (m, 2H), 7.56 (d, 1H, J=7.6 Hz), 7.45 (t, 1H, J=7.6 Hz) 7.20-7.37 (m, 5H), 6.49 (d, 1H, J=15.6 Hz), 6.31 (dt, 1H, J=15.6, 6.8 Hz), 3.64 (d, 2H, J=6.8 Hz); 13C NMR (100 MHz, CDCl3):  142.1, 136.7, 134.8, 132.3, 129.2, 128.5, 127.4, 127.1, 126.1, 123.4, 121.3, 38.9; IR (neat): max (cm-1) 1596, 1528, 1345, 971; EI-MS m/z (relative intensity) 239 (M)+ (100), 222 (68), 192 (78), 178 (22), 165 (18), 115 (37), 91 (23), 77 (10); HRMS calcd for C15H13NO2 (M+) 239.0946, found 239.0923.
(E)-3-(1-Naphthyl)-1-phenylpropene (4aN)

1H NMR (400 MHz, CDCl3):  7.13-7.49 (m, 12H), 6.45-6.47 (m, 2H), 3.96 (d, 2H, J=4.8 Hz); 13C NMR (100 MHz, CDCl3):  137.3, 136.1, 133.8, 131.9, 131.2, 128.7, 128.6, 128.4, 127.0, 126.3, 126.0, 125.8, 125.54, 125.47, 123.9, 36.4; IR (neat): max (cm-1) 1596, 1492, 1449, 971; EI-MS m/z (relative intensity) 244 (M)+ (100), 229 (23), 215 (10), 202 (6.6), 165 (36), 153 (84), 141 (14), 115 (27), 91 (20), 77 (3.9); HRMS calcd for C19H16 (M+) 244.1252, found 244.1246.
(E)-3-(3-Phenyl-allyl)thiophene (4aO)

1H NMR (400 MHz, CDCl3):  6.97-7.36 (m, 8H), 6.45 (d, 1H, J=16.0 Hz), 6.35 (dt, 1H, J=16.0, 6.4 Hz), 3.55 (d, 2H, J=6.4 Hz); 13C NMR (100 MHz, CDCl3):  140.4, 137.3, 131.0, 128.4, 128.3, 127.1, 126.0, 125.5, 120.8, 33.9; IR (neat): max (cm-1) 1654, 1598, 1495, 1447, 963; EI-MS m/z (relative intensity) 200 (M)+ (100), 185 (23), 167 (18), 123 (13), 167 (18), 123 (13), 115 (25), 97 (15), 91 (7.6), 77 (5.5); HRMS calcd for C13H12S (M+) 200.0660, found 200.0660.
(E, E)-1, 5-Diphenylpenta-1, 4-diene (4aP)

1H NMR (400 MHz, CDCl3):  7.17-7.37 (m, 10H), 6.45 (d, 2H, J=16.0 Hz), 6.23 (dt, 2H, J=16.0, 6.8 Hz), 3.11 (t, 2H, J=6.8 Hz); 13C NMR (100 MHz, CDCl3):  137.4, 130.9, 128.4, 128.1, 127.0, 126.0, 36.2; IR (neat): max (cm-1) 1648, 1598, 1493, 1447, 963; EI-MS m/z (relative intensity) 220 (M)+ (61), 205 (12), 178 (7.8), 165 (5.7), 142 (23), 129 (100), 115 (43), 91 (39), 77 (14); HRMS calcd for C17H16 (M+) 220.1252, found 220.1247.
(1E, 4Z)-1-Phenyl-1, 4-hexadiene (4aQ)

1H NMR (300 MHz, CDCl3):  7.16-7.36 (m, 5H), 6.41 (d, 1H, J=15.8 Hz), 6.20 (dt, 1H, J=15.8, 6.3 Hz), 5.59 (dtq, 1H, J=10.7, 1.4, 6.6 Hz), 5.49 (dtq, 1H, J=10.7, 7.0, 1.7 Hz), 2.96 (dddq, 2H, J=6.3, 1.4, 7.0, 0.8 Hz), 1.67 (ddt, 3H, J=6.6, 1.7, 0.8 Hz); 13C NMR (75.4 MHz, CDCl3):  137.9, 130.0, 129.0, 128.5, 127.6, 126.9, 126.1, 125.3, 30.3, 12.7; IR (neat): max (cm-1) 3024, 2917, 1683, 1648, 1600, 1493, 1447, 1436, 1401, 963, 739, 691; EI-MS m/z (relative intensity) 158 (M)+ (77), 143 (56), 129 (100), 128 (54), 115 (31), 91 (24), 77 (11); HRMS calcd for C12H14 (M+) 158.1096, found 158.1086.

(E)-1, 3-Diphenyl-2-butene (4bA-E)

1H NMR (400 MHz, CDCl3):  7.18-7.42 (m, 10H), 5.97 (tq, 1H, J=7.2, 1.2 Hz), 3.57 (d, 2H, J=7.2 Hz), 2.14 (d, 3H, J=1.2 Hz); 13C NMR (100 MHz, CDCl3):  143.5, 140.9, 128.4, 128.3, 128.1, 126.6, 125.9, 125.6, 35.0, 16.0; IR (neat): max (cm-1) 1600, 1493, 1453; EI-MS m/z (relative intensity) 208 (M)+ (100), 193 (76), 178 (22), 165 (6.9), 130 (18), 115 (62), 91 (26), 77 (7.8); HRMS calcd for C16H16 (M+) 208.1252, found 208.1247.

(Z)-1, 3-Diphenyl-2-butene (4bA-Z)

1H NMR (400 MHz, CDCl3):  7.13-7.37 (m, 10H), 5.65 (tq, 1H, J=7.2, 1.6 Hz), 3.32 (d, 2H, J=7.2 Hz), 2.08 (d, 3H, J=1.6 Hz); 13C NMR (100 MHz, CDCl3):  141.4, 137.3, 128.3, 128.2, 128.1, 127.9, 126.6, 125.7, 125.6, 35.3, 25.7; IR (neat): max (cm-1) 1600, 1493, 1453; EI-MS m/z (relative intensity) 208 (M)+ (100), 193 (75), 178 (21), 165 (7.8), 130 (18), 115 (62), 91 (25), 77 (8.3); HRMS calcd for C16H16 (M+) 208.1252, found 208.1237.

(E)-1, 3-Diphenyl-1-butene (4cA)

1H NMR (400 MHz, CDCl3):  7.16-7.35 (m, 10H), 6.42 (d, 1H, J=16.0 Hz), 6.37 (dd, 1H, J=16.0, 5.2 Hz), 3.63 (dq, 1H, J=5.2, 7.2 Hz), 1.46 (d, 3H, J=7.2 Hz); 13C NMR (100 MHz, CDCl3):  145.5, 137.5, 135.1, 128.43, 128.39, 127.2, 127.0, 126.13, 126.06, 42.6, 21.3; IR (neat): max (cm-1) 1600, 1492, 1449, 963; EI-MS m/z (relative intensity) 208 (M)+ (100), 193 (84), 178 (27), 154 (42), 130 (20), 115 (71), 91 (28), 77 (11); HRMS calcd for C16H16 (M+) 208.1252, found 208.1263.

(E)-1, 3, 3-Triphenylpropene (4dA)

1H NMR (400 MHz, CDCl3):  7.17-7.37 (m, 15H), 6.67 (dd, 1H, J=15.6, 7.6 Hz), 6.34 (d, 1H, J=15.6 Hz), 4.89 (d, 1H, J=7.6 Hz); 13C NMR (100 MHz, CDCl3):  143.4, 137.2, 132.5, 131.3, 128.6, 128.42, 128.39, 127.2, 126.3, 126.2, 54.2; IR (neat): max (cm-1) 1598, 1492, 1445, 969; EI-MS m/z (relative intensity) 270 (M)+ (100), 192 (83), 179 (40), 165 (25), 152 (7.2), 115 (24), 91 (16), 77 (3.9); HRMS calcd for C21H18 (M+) 270.1409, found 270.1413.

2-Methyl-1, 3-diphenylpropene (E/ Z mixture) (4eA)1
1H NMR (400 MHz, CDCl3):  7.16-7.34 (m, 10H), [4eA-E is found at 6.37 (d, 0.7H, J=1.2 Hz), 3.47 (s, 1.4H), 1.80 (d, 2.1H, J=1.2 Hz)], [4eA-Z is found at 6.51 (d, 0.3H, J=1.6 Hz), 3.60 (s, 0.6H), 1.81 (d, 0.9H, J=1.6 Hz)].

1-(2-Propenyl)naphthalene (6a)
1H NMR (400 MHz, CDCl3):  7.30-8.01 (m, 7H), 6.10 (ddt, 1H, J=16.8, 10.8, 6.4 Hz), 5.05-5.11 (m, 2H), 3.82 (d, 2H, J=6.4 Hz); 13C NMR (100 MHz, CDCl3):  136.9, 136.0, 133.7, 131.9, 128.6, 126.9, 126.2, 125.7, 125.5, 125.4, 123.9, 116.1, 37.3; IR (neat): max (cm-1) 1596, 1509, 1395, 911; EI-MS m/z (relative intensity) 168 (M)+ (100), 153 (64), 141 (19), 115 (17), 83 (10), 63 (4.2); HRMS calcd for C13H12 (M+) 168.0939, found 168.0937.

1-(2-Butenyl)naphthalene (6b), 1-(1-Methyl-allyl)naphthalene (6c) (6b-E/ 6b-Z/ 6c mixture)2
1H NMR (400 MHz, CDCl3):  7.30-8.12 (m, 7H), [6b-E is found at 5.76 (m, 0.6H), 5.48-5.57 (m, 0.6H), 3.75 (d, 1.2H, J=6.0 Hz), 1.66 (ddt, 1.8H, J=7.0, 1.6, 1.6 Hz)], [6b-Z is found at 5.65 (m, 0.1H), 3.82 (d, 0.2H, J=6.0 Hz), 1.80 (d, 0.3H, J=5.2 Hz)], [6c is found at 6.15 (ddd, 0.3H, J=5.6, 10.0, 17.6 Hz), 5.12 (ddd, 0.3H, J=1.6, 1.6, 17.6 Hz), 5.11 (ddd, 0.3H, J=1.6, 1.6, 10.0 Hz), 4.29 (dddq, 0.3H, J=1.6, 1.6, 5.6, 7.2 Hz), 1.50 (d, 0.9H, J=7.2 Hz)].

1-(3-Methylbut-2-enyl)naphthalene (6d)

1H NMR (400 MHz, CDCl3):  8.01 (d, 1H, J=8.0 Hz), 7.82 (d, 1H, J=7.6 Hz), 7.68 (d, 1H, J=8.0 Hz), 7.30-7.50 (m, 4H), 5.39 (t, 1H, J=6.8 Hz), 3.76 (d, 2H, J=6.8 Hz), 1.78 (s, 3H), 1.75(s, 3H); 13C NMR (100 MHz, CDCl3):  137.7, 133.8, 132.6, 132.0, 128.6, 126.5, 125.6, 125.55, 125.49, 125.3, 123.9, 122.8, 31.8, 25.8, 18.0; IR (neat): max (cm-1) 1598, 1509, 1449; EI-MS m/z (relative intensity) 196 (M)+ (74), 181 (100), 165 (36), 153 (31), 141 (17), 128 (25), 115 (11), 89 (3.8), 83 (3.5); HRMS calcd for C15H16 (M+) 196.1252, found 196.1228.
1-(2-Methylprop-2-enyl)naphthalene (6f)

1H NMR (400 MHz, CDCl3):  7.32-8.01 (m, 7H), 4.85 (s, 1H), 4.62 (s, 1H), 3.77 (s, 2H), 1.77 (s, 3H); 13C NMR (100 MHz, CDCl3):  144.5, 135.6, 133.7, 132.3, 128.5, 127.1, 126.9, 125.6, 125.38, 125.36, 124.2, 112.2, 41.5, 22.9; IR (neat): max (cm-1) 1596, 1509, 1443, 890; EI-MS m/z (relative intensity) 182 (M)+ (61), 167 (100), 152 (14), 141 (24), 115 (16); HRMS calcd for C14H14 (M+) 182.1096, found 182.1077.

1-(2-Cyclohexenyl)naphthalene (6g)

1H NMR (300 MHz, CDCl3):  8.14 (d, 1H, J=8.2 Hz), 7.87 (d, 1H, J=7.4 Hz), 7.72 (d, 1H, J=7.7 Hz), 7.39-7.54 (m, 4H), 6.02 (ddd, 1H, J=9.9, 6.5, 3.2 Hz), 5.84 (dd, 1H, J=9.9, 1.9 Hz), 4.23-4.25 (m, 1H), 2.15-2.21 (m, 3H), 1.68-1.77 (m, 3H); 13C NMR (75.4 MHz, CDCl3):  142.0, 134.1, 131.5, 130.3, 129.0, 128.9, 126.7, 125.8, 125.5, 125.4, 125.1, 123.5, 36.9, 30.8, 25.1, 20.8; IR (neat): max (cm-1) 3018, 2927, 2858, 2833, 1596, 1509, 1445, 1432, 1393, 882, 795, 775, 760, 724; EI-MS m/z (relative intensity) 208 (M)+ (100), 179 (46), 165 (59), 152 (14), 128 (15)，89 (11); HRMS calcd for C16H16 (M+) 208.1252, found 208.1238.
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