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Experimental Section

Typical experimental procedure : Reaction of 2-phenyl-3-butyn-2-ol with allylin-

dium reagents : Allyl bromide (97.4 uL, 1.125 mmol) was added to suspension of 

indium (86.1 mg, 0.75 mmol) in THF (1.0 mL). After being stirred for 30 min at room 

temperature under nitrogen atmosphere, the solution of 2-phenyl-3-butyn-2-ol (73.1 mg, 

0.5 mmol) in THF (1.0 mL) was added to reaction mixture and then, stirred at 35 oC for 

4 h. The reaction mixture was quenched with aqueous 10 % HCl (5.0 mL). The aqueous 

layer was extracted with ether (3 x 20 mL) and the combined organic phase was washed 

with water and brine, dried with MgSO4, filtered and concentrated under reduced 

pressure. The residue was purified by silica gel column chromatography using hexane

as an eluant to give 2-phenyl-hepta-2,3,6-triene (2a) (74.0 mg, 87%). 1H NMR (400 

MHz, CDCl3) δ 7.41 (d, J = 7.79 Hz, 2H), δ 7.31 (t, J = 7.69 Hz, 2H), δ 7.19 (t, J = 7.28 

Hz , 1H), δ 5.96-5.86 (m, 1H), δ 5.48-5.43 (m, 1H), δ 5.14 (d, J = 17.09 Hz, 1H), δ 5.04 

(d, J = 10.09 Hz, 1H), δ 2.86 (t, J = 6.61 Hz, 2H), δ 2.09 (d, J = 2.86 Hz, 1H); 13C NMR 

(100 MHz, CDCl3) δ 204.9, 137.8, 137.0, 128.6, 126.8, 126.0, 115.7, 101.2, 91.5, 33.8, 

17.5; IR (film) 2977, 2867, 1382, 1350, 1125, 1076 cm-1; HRMS (EI) : m/z calcd. For 

C13H14: 170.1096; found: 170.1095. 

6-Methyl-2-phenyl-hepta-2,3,6-triene (2b) 1H NMR (400 MHz, CDCl3) δ 7.41 (d, J = 

7.42 Hz , 2H), δ 7.31 (t, J = 7.71 Hz, 2H), δ 7.19 (t, J = 7.29 Hz, 1H), δ 5.46-5.42 (m, 

1H), δ 4.84 (s, 1H), δ 4.79 (s, 1H), δ 2.81 (d, J = 7.35 Hz, 2H), δ 2.10 (d, J = 2.82 Hz, 

3H), δ 1.79 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 204.8, 144.4, 137.4, 128.2, 126.4, 
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125.8, 125.6, 110.9, 100.2, 90.9, 37.9, 22.3, 17.1; IR (film) 2970, 1649, 1493, 1443, 

1370, 1026, 889 cm-1; HRMS (EI) : m/z calcd. For C13H14: 184.1252; found: 184.1248.

4-Methyl-2-phenyl-hepta-2,3,6-triene (2c) 1H NMR (400 MHz, CDCl3) δ 7.38 (d, J = 

7.79 Hz, 2H), δ 7.30 (t, J = 7.73 Hz, 2H), δ 7.17 (t, J = 7.26 Hz, 1H), δ 5.91-5.81 (m, 

1H), δ 5.11 (d, J = 17.02 Hz, 1H), δ 5.02 (d, J = 10.04 Hz, 1H), δ 2.82 (d, J = 6.83 Hz, 

2H), δ 2.06 (s, 3H), δ 1.78 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 201.9, 138.4, 136.0, 

128.1, 126.1, 125.6, 115.8, 99.8, 99.5, 39.0, 18.5, 17.3; IR (film) 2923, 1596, 1491, 

1443, 1367, 1026, 912 cm-1; HRMS (EI) : m/z calcd. For C13H14: 184.1252; found: 

184.1250.

4,6-Dimethyl-2-phenyl-hepta-2,3,6-triene (2d) 1H NMR (400 MHz, CDCl3) δ 7.39 (d, 

J = 7.99 Hz , 2H), δ 7.31 (t, J = 7.73 Hz, 2H), δ 7.17 (t, J = 7.28 Hz, 1H), δ 4.81 (s, 2H),

δ 2.83-2.74 (m, 2H), δ 2.07 (s, 3H), δ 1.75 (s, 3H), δ 1.74 (s, 3H); 13C NMR (100 MHz, 

CDCl3) δ 202.6, 143.1, 138.4, 128.1, 126.1, 125.7, 112.1, 98.8, 98.6, 43.8, 21.9, 18.0, 

17.3; IR (film) 2978, 2868, 1444, 1382, 1350, 1128, 1076, 845 cm-1; HRMS (EI) : m/z

calcd. For C13H14: 198.1409; found: 198.1407.

4-n-Butyl-2-phenyl-hepta-2,3,6-triene (2e) 1H NMR (400 MHz, CDCl3) δ 7.39 (d, J = 

8.17 Hz, 2H), δ 7.30 (t, J = 7.72 Hz, 2H), δ 7.17 (t, J = 7.28 Hz, 1H), δ 5.90-5.80 (m, 

1H), δ 5.09 (d, J = 17.04 Hz, 1H), δ 5.00 (d, J = 10.02 Hz, 1H), δ 2.82 (d, J = 6.85 Hz, 

2H), δ 2.12-2.01 (m, 2H), δ 2.07 (s, 3H), δ 1.45-1.39 (m, 2H), δ 1.38-1.31 (m, 2H), δ

0.87 (t, J = 7.24 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 201.6, 138.4, 136.2, 128.2, 

128.1, 126.0, 125.4, 115.6, 104.8, 100.9, 37.8, 32.1, 30.8, 29.7, 22.4, 17.3, 13.9; IR 
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(film) 2928, 1597, 1492, 1465, 1026, 912 cm-1; HRMS (EI) : m/z calcd. For C13H14: 

226.1721; found: 226.1720.

4-n-Butyl-6-methyl-2-phenyl-hepta-2,3,6-triene (2f) 1H NMR (400 MHz, CDCl3) δ

7.40 (d, J =7.66 Hz, 2H), δ 7.30 (t, J = 7.73 Hz , 2H), δ 7.17 (t, J = 7.28 Hz, 1H), δ 4.79 

(s, 2H), δ 2.84-2.75 (m, 2H), δ 2.08 (s, 3H), δ 2.05-1.97 (m, 2H), δ 1.74 (s, 3H), δ 1.46-

1.38 (m, 2H), δ 1.36-1.30 (m, 2H), δ 0.87 (t, J = 7.22 Hz, 3H); 13C NMR (100 MHz, 

CDCl3) δ 202.2, 143.4, 138.4, 128.1, 126.0, 125.5, 112.0, 103.8, 100.1, 42.5, 31.5, 29.8, 

22.5, 22.0, 17.3, 14.0; IR (film) 2928, 1597, 1492, 1444, 1371, 1065, 1026, 889 cm-1; 

HRMS (EI) : m/z calcd. For C13H14: 240.1878; found: 240.1879.

2,4-Diphenyl-hepta-2,3,6-triene (2g) 1H NMR (400 MHz, CDCl3) δ 7.46-7.41 (m, 4H), 

δ 7.34-7.29 (m, 4H), δ 7.24-7.18 (m, 2H), δ 6.03-5.93 (m, 1H), δ 5.19 (d, J = 17.06 Hz, 

1H), δ 5.06 (d, J = 10.09 Hz, 1H), δ 3.33 (dd, J = 5.00 Hz , J = 1.48 Hz, 2H), δ 2.21 (s, 

3H); 13C NMR (100 MHz, CDCl3) δ 205.9, 136.9, 136.4, 135.7, 128.4, 128.4, 126.8, 

126.0, 125.7, 116.2, 106.0, 103.9, 34.9, 16.8, 15.2; IR (film) 3082, 1596, 1491, 1445, 

1026, 911 cm-1; HRMS (EI) : m/z calcd. For C13H14: 246.1409; found: 246.1408.

2,4-Diphenyl-6-methyl-hepta-2,3,6-triene (2h) 1H NMR (400 MHz, CDCl3) δ 7.46-

7.42 (m, 4H), δ 7.34-7.27 (m, 4H), δ 7.23-7.17 (m, 2H), δ 4.90 (s, 1H), δ 4.85 (s, 1H), δ

3.28 (s, 2H), δ 2.21 (s, 3H), δ 1.80 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 206.6, 143.1, 

136.9, 136.5, 128.3, 128.3, 126.7, 126.7, 126.2, 125.7, 112.4, 105.1, 103.0, 39.5, 22.5, 

16.7; IR (film) 2915, 1596, 1492, 1445, 1371, 1065, 1026, 892 cm-1; HRMS (EI) : m/z

calcd. For C13H14: 260.1565; found: 260.1564.
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2-(p-Bromophenyl)-hepta-2,3,6-triene (2i) 1H NMR (400 MHz, CDCl3) δ 7.44-7.40 

(m, 2H), δ 7.27-7.24 (m, 2H), δ 5.94-5.84 (m, 1H), δ 5.48-5.43 (m, 1H), δ 5.13 (d, J = 

17.07 Hz, 1H), δ 5.04 (d, J = 10.08 Hz, 1H), δ 2.86 (t, J = 6.56 Hz, 2H), δ 2.06 (d, J = 

2.93 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 204.5, 136.5, 136.3, 131.2, 127.2, 120.2, 

115.5, 100.1, 91.5, 33.2, 17.0; IR (film) 2978, 2868, 1444, 1382, 1350, 1127, 845 cm-1; 

HRMS (EI) : m/z calcd. For C13H14: 248.0201; found: 248.0203.

2-(p-Bromophenyl)-6-methyl-hepta-2,3,6-triene (2j) 1H NMR (400 MHz, CDCl3) δ

7.44-7.40 (m, 2H), δ 7.28-7.24 (m, 2H), δ 5.46-5.42 (m, 1H), δ 4.83 (s, 1H), δ 4.79 (s, 

1H), δ 2.80 (d, J = 7.36 Hz, 2H), δ 2.07 (d, J = 2.86 Hz, 3H), δ 1.78 (s, 3H); 13C NMR 

(100 MHz, CDCl3) δ 204.7, 144.2, 136.5, 131.2, 127.2, 120.2, 111.0, 99.6, 91.3, 37.7, 

22.3, 17.0; IR (film) 2977, 2866, 1382, 1350, 1125, 844 cm-1; HRMS (EI) : m/z calcd. 

For C13H14: 262.0357; found: 262.0359.

2-(m-Hydroxy-phenyl)-hepta-2,3,6-triene (2k) 1H NMR (400 MHz, CDCl3), δ 7.19 (t, 

J = 7.88 Hz, 1H), δ 6.99 (d, J = 7.87 Hz, 1H), δ 6.89 (t, J = 2.04 Hz, 1H), δ 6.68 (dd, J

= 7.96 Hz, J = 2.43 Hz, 1H), δ 5.95-5.85 (m, 1H), 5.47-5.43 (m, 1H), δ 5.14 (d, J = 

17.07 Hz, 1H), δ 5.04 (d, J = 10.11 Hz, 1H), δ 2.86 (t, J = 6.57 Hz, 2H), δ 2.06 (d, J = 

2.87 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 204.6, 155.4, 139.4, 136.5, 129.4, 118.2, 

115.4, 113.4, 112.5, 100.5, 91.2, 33.3, 17.1; IR (film) 3316, 2977, 2867, 1445, 1382, 

1350, 1122, 1076 cm-1; HRMS (EI) : m/z calcd. For C13H14: 186.1045; found: 186.1045.

2-(m-Hydroxyphenyl)-6-methyl-hepta-2,3,6-triene (2l) 1H NMR (400 MHz, CDCl3) 

δ 7.19 (t, J = 7.91 Hz , 1H), δ 6.99 (d, J = 7.66 Hz, 1H), δ 6.89 (t, J = 1.81 Hz, 1H), δ
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6.67 (dd, J = 7.99 Hz, J = 2.42 Hz, 1H), δ 5.46-5.41 (m, 1H), δ 4.84 (s, 1H), δ 4.79 (s, 

1H), δ 4.75 (s, 1H), δ 2.80 (d, J = 7.37 Hz, 2H), δ 2.07 (d, J = 2.84 Hz, 3H), δ 1.79 (s, 

3H); 13C NMR (100 MHz, CDCl3) δ 204.8, 155.4, 144.3, 139.4, 129.4, 118.3, 113.4, 

112.6, 110.9, 100.0, 91.0, 37.8, 22.3, 17.1; IR (film) 3365, 2968, 1648, 1584, 1486, 

1444, 1283, 888 cm-1; HRMS (EI) : m/z calcd. For C13H14: 200.1201; found: 200.1205.

2-(p-Tolyl)-hepta-2,3,6-triene (2m) 1H NMR (400 MHz, CDCl3), δ 7.30 (d, J = 8.2 Hz , 

2H), δ 7.12 (d, J = 8.06 Hz, 2H), δ 5.95-5.85 (m, 1H), δ 5.46-5.40 (m, 1H), δ 5.13 (d, J

= 17.07 Hz, 1H), δ 5.03 (d, J = 10.09 Hz, 1H), δ 2.85 (t, J = 6.56 Hz, 2H), δ 2.33 (s, 

3H), δ 2.07 (d, J = 2.83 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 204.3, 136.6, 136.1, 

134.5, 128.9, 125.5, 115.2, 100.6, 90.9, 33.4, 21.0, 17.1; IR (film) 2977, 2867, 1382, 

1350, 1124, 845 cm-1; HRMS (EI) : m/z calcd. For C13H14: 184.1252; found: 184.1254.

6-Methyl-2-(p-tolyl)-hepta-2,3,6-triene (2n) 1H NMR (400 MHz, CDCl3), δ 7.30 (d, J

= 8.09 Hz, 2H), δ 7.12 (d, J = 8.00 Hz, 2H), δ 5.43-5.39 (m, 1H), δ 4.83 (s, 1H), δ 4.78 

(s, 1H), δ 2.80 (d, J = 7.33 Hz, 2H), δ 2.33 (s, 3H), δ 2.08 (d, J = 2.78 Hz, 3H), δ 1.79 (s, 

3H); 13C NMR (100 MHz, CDCl3) δ 204.5, 144.5, 136.1, 134.5, 128.9, 125.5, 110.8, 

100.1, 90.7, 38.0, 22.3, 21.0, 17.2; IR (film) 2921, 1648, 1511, 1440, 1370, 1064, 1018, 

889 cm-1; HRMS (EI) : m/z calcd. For C13H14: 198.1409; found: 198.1410.

1,1-Diphenyl-hexa-1,2,5-triene (2o) 1H NMR (400 MHz, CDCl3), δ 7.37-7.25 (m, 

10H), δ 5.98-5.88 (m, 1H), δ 5.71 (t, J = 6.77 Hz, 1H), δ 5.16 (d, J = 17.08 Hz, 1H), δ

5.07 (d, J = 10.07 Hz, 1H), δ 2.95 (t, J = 6.56 Hz, 2H); 13C NMR (100 MHz, CDCl3) δ

205.8, 137.0, 136.1, 128.4, 128.3, 127.0, 115.8, 110.2, 92.4, 33.3; IR (film) 3058, 1637, 
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1597, 1492, 1442, 1031, 992, 914 cm-1; HRMS (EI) : m/z calcd. For C13H14: 232.1252; 

found: 232.1252.

1,1-Diphenyl-5-methyl-hexa-1,2,5-triene (2p) 1H NMR (400 MHz, CDCl3), δ 7.39-

7.24 (m, 10H), δ 5.69 (t, J = 7.37 Hz, 1H), δ 4.86 (s, 1H), δ 4.81 (s, 1H), δ 2.90 (d, J = 

7.36 Hz, 2H), δ 1.76 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 206.5, 144.5, 137.4, 128.8, 

128.7, 127.4, 111.7, 110.1, 92.6, 38.2, 22.8; IR (film) 2977, 2868, 1444, 1382, 1350, 

1127, 1076, 845 cm-1; HRMS (EI) : m/z calcd. For C13H14: 246.1409; found: 246.1404.

2-Methyl-4-(1-phenylpropyl)-hepta-2,3,6-triene (2q) 1H NMR (400 MHz, CDCl3) δ

7.29 (d, J = 7.57 Hz, 1H), δ 7.19-7.16 (m, 3H), δ 5.85-5.75 (m, 1H), δ 5.03 (d, J = 17.06 

Hz, 1H), δ 4.98 (d, J = 10.05 Hz, 1H), δ 2.67 (d, J = 6.82 Hz, 2H), δ 2.62 (t, J = 7.82 Hz, 

2H), δ 1.95 (t, J = 7.23 Hz, 2H), δ 1.74-1.67 (m, 2H), δ 1.68 (s, 6H); 13C NMR (100 

MHz, CDCl3) δ 199.0, 142.8, 136.8, 128.4, 128.2, 125.5, 115.0, 99.8, 95.9, 38.1, 35.5, 

31.9, 29.5, 21.0; IR (film) 2980, 1742, 1446, 1374, 1240, 1119, 1047 cm-1; HRMS (EI) : 

m/z calcd. For C13H14: 226.1721; found: 226.1722.

2,6-Dimethyl-4-(1-phenylpropyl)-hepta-2,3,6-triene (2r) 1H NMR (400 MHz, CDCl3) 

δ 7.29 (d, J = 7.59 Hz, 2H), δ 7.19-7.17 (m, 3H), δ 4.75 (s, 1H), δ 4.72 (s, 1H), δ 2.64 (s, 

2H), δ 2.61 (t, J = 7.91 Hz, 2H), δ 1.91 (t, J = 7.21 Hz, 2H), δ 1.73-1.66 (m, 2H), δ 1.71 

(s, 3H), δ 1.69 (s, 6H); 13C NMR (100 MHz, CDCl3) δ 199.7, 144.0, 142.9, 128.4, 128.2, 

125.5, 111.4, 98.8, 94.9, 43.0, 35.5, 31.3, 29.5, 21.7, 20.8; IR (film) 2980, 1742, 1374, 

1240, 1120, 1048, 846 cm-1; HRMS (EI) : m/z calcd. For C13H14: 240.1878; found: 

240.1879.
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1-Cyclohexyl-3-(1-phenylpropyl)-hexa-1,2,5-triene (2s) This compound was prepared 

in a fashion analogous to (2a) utilizing In (114.8 mg, 1.0 mmol) and allyl bromide (130 

ዊ�, 1.5 mmol) to give 2s (106.4 mg, 80%). 1H NMR (400 MHz, CDCl3) δ 7.30-7.16 (m, 

5H), δ 5.86-5.76 (m, 1H), δ 5.02 (d, J = 17.18 Hz, 1H), δ 4.98 (d, J = 10.86 Hz , 1H), δ

2.67 (d, J = 6.76 Hz, 2H), δ 2.63 (t, J = 7.75 Hz, 2H), δ 2.09 (t, J = 5.86 Hz, 4H), δ 1.95 

(t, J = 7.17 Hz, 2H), δ 1.77-1.69 (m, 2H), δ 1.59-1.48 (m, 6H); 13C NMR (100 MHz, 

CDCl3) δ 195.5, 142.8, 136.9, 128.4, 128.2, 125.5, 114.9, 103.7, 99.7, 38.2, 35.3, 32.1, 

31.9, 29.3, 27.9, 26.3; IR (film) 2976, 2861, 1444, 1382, 1350, 1123 cm-1; HRMS (EI) : 

m/z calcd. For C13H14: 266.2034; found: 266.2034.

1-Cyclohexyl-5-methyl-4-(1-phenylpropyl)-hexa-1,2,5-triene (2t) This compound 

was prepared in a fashion analogous to (2a) utilizing In (114.8 mg, 1.0 mmol) and 3-

bromide-2-methyl-propene (151 ዊ�, 1.5 mmol) to give 2t (116.2 mg, 83%). 1H NMR 

(400 MHz, CDCl3) δ 7.29-7.15 (m, 5H), δ 4.74 (s, 1H), δ 4.71 (s, 1H), δ 2.65 (s, 2H), δ

2.62 (t, J = 7.92 Hz, 2H), δ 2.10 (t, J = 5.90 Hz, 4H), δ 1.92 (t, J = 7.16 Hz, 2H), δ 1.76-

1.68 (m, 2H), δ 1.70 (s, 3H), δ 1.60-1.49 (m, 6H); 13C NMR (100 MHz, CDCl3) δ 196.5, 

144.4, 143.3, 128.8, 128.6, 125.9, 111.8, 103.2, 99.1, 43.7, 35.8, 32.4, 31.8, 29.8, 28.2, 

26.7, 22.2; IR (film) 2981, 1742, 1374, 1240, 1047 cm-1; HRMS (EI) : m/z calcd. For 

C13H14: 280.2191; found: 280.2194.
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