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propargylic thioactetes 8.  For S-Oct-2-ynyl thioacetate: oil (92% yield).  (Found: C, 65.2; H, 8.5; C10H16OS requires C, 65.2, H, 8.8%); (max (KBr)/cm-1 3291 (C(C-H), 2950, 2211 (C(C), 1654 (C=O), 1390 and 748; (H (250 MHz; CDCl3) 0.88 (3 H, t, J 7.0, Me), 1.26–1.37 (4 H, m), 1.42–1.50 (2 H, m), 2.16 (2 H, tt, J 2.2 and 7.0), 2.34 (3 H, s, CH3CO) and 3.63 (2 H, t, J 2.2, CH2S); (C (62.5 MHz; CDCl3) 13.9, 18.3, 22.1, 28.3, 31.0 (overlapping signals), 74.2 ((C), 83.6 ((C) and 194.2 (C=O); m/z (EI) 184 (M+, 5%), 141 (100), 91 (65).  For S-4,4-Dimethyl-pent-2- ynyl thioacetate: oil (90% yield).  (Found: C, 62.7; H, 8.3; C9H14OS requires C, 62.5, H, 8.3%); (max (KBr)/cm-1 3290 (C(C-H), 2956, 2231 (C(C), 1645 (C=O), 1358 and 736; (H (250 MHz; CDCl3) 1.84 (9 H, s, But), 2.34 (3 H, s, CH3CO) and 3.64 (2 H, s, CH2S); (C (62.5 MHz; CDCl3) 18.2, 27.3, 30.0, 30.9, 72.3 ((C), 91.7 ((C) and 193.9 (C=O); m/z (EI) 170 (M+, 60%) and 127 (100).  For S-3-Phenylprop-2-ynyl thioacetate: oil (87% yield). (max (KBr)/cm-1 3285 (C(C-H), 2225 (C(C), 1621 (C=O), 1343 and 728; (H (250 MHz; CDCl3) 2.35 (3 H, s, CH3CO), 3.88 (2 H, s, CH2S) and 7.24–7.41 (5 H, m, 5×ArH); (C (62.5 MHz; CDCl3) 18.5, 30.0, 82.7 ((C), 84.0 ((C), 122.7, 128.1 (overlapping signals), 131.7 and 193.6 (C=O); m/z (EI) 190.0448 (M+, C11H10OS requires 190.0453), 190 (M+, 56%), 147 (M+-CH3CO, 37) and 115 (100). 

Heptadeca-2,15-diyne-1,17-diol 9o.  White solid (82% yield).  mp 67–68(C; (max (KBr)/cm-1 3388, 2924, 2210 (C(C), 1606, 1382, 1102 and 776; (H (200 MHz; CDCl3) 1.27–1.68 (18 H, m, 9(CH2), 2.21 (4 H, m, 2(CH2C() and 4.25 (4 H, t, J 0.8, 2(OCH2C(); m/z (EI) 264.2086 (M+, C17H28O2 requires 264.2084) and 247 (M+(OH, 30%).
1,17-Dibromoheptadeca- 2,15-diyne 10o.  Liquid (85%).  (max (KBr)/cm-1 2928, 2311 (C(C), 1609, 876, 780 and 608; (H (200 MHz; CDCl3) 1.27–1.58 (18 H, m, 9(CH2), 2.18–2.26 (4 H, m, 2(CH2C() and 3.94 (4 H, t, J 0.8, 2(CH2Br); m/z (EI) 390 (M++2, 20%), 388.0400 (M+, C17H26Br2 requires 388.0396), and 228 (M+-2Br, 10).

2-Octynl 2'-propynyl sulfide 11a.  Oil (Method A, 89%).  (max (KBr)/cm-1 3291 (C(C-H), 2950, 2211 (C(C), 1594, 1466, 1390 and 748; (H (250 MHz; CDCl3) 0.88 (3 H, t, J 6.9, Me), 1.30–1.38 (4 H, m), 1.48–1.54 (2 H, m), 2.19 (2 H, tt, J 2.3 and 7.1), 2.24 (1 H, t, J 2.6, (CH), 3.41 (2 H, d, J 2.6, CH2S), 3.43 (2 H, t, J 2.3, CH2S); (C (62.5 MHz; CDCl3) 13.9, 18.7, 18.8, 19.7, 22.1, 28.4, 31.0, 71.0 ((CH), 74.7 ((C), 79.5 ((C) and 84.1 ((C); m/z (EI) 180.0964 (M+, C11H16S requires 180.0973),181 (M++H, 100%), 180 (10), 109 (M+-C3H3S, 12) and 97 (43).

4,4-Dimethyl-2-pentynyl 2'-propynyl sulfide 11b.  Oil (Method A, 81%). (Found: C, 72.5; H, 8.6; C10H14S requires C, 72.2; H, 8.5%); (max (KBr)/cm-1 3290 (C(C-H), 2931, 2204 (C(C), 1392 and 690; (H (250 MHz; CDCl3) 1.22 (9 H, s, But), 2.39 (1 H, t, J 2.6, (CH), 3.39 (2 H, d, J 2.6, CH2S) and 3.42 (2 H, s, CH2S); (C (62.5 MHz; CDCl3) 18.7, 19.7, 27.5, 31.1, 70.9 ((CH), 73.1 ((C), 79.5 ((C) and 92.6 ((C); m/z (EI) 167 (M++H, 17%), 166 (1) and 151 (M+-Me, 100).

3-Phenyl-2-propynyl 2'-propynyl sulfide 11c.  Oil (Method A, 82%). (Found: C, 77.7; H, 5.6; C12H10S requires C, 77.4; H, 5.4%); (max (KBr)/cm-1 3290 (C(C-H), 2907, 2117 (C(C), 1598, 1225 and 691; (H (250 MHz; CDCl3) 2.28 (1 H, t, J 2.6, (CH), 3.45 (2 H, d, J 2.6, CH2S), 3.64 (2 H, s, CH2S) and 7.26–7.44 (5 H, m, 5×ArH); (C (62.5 MHz; CDCl3) 18.9, 19.9, 71.3 ((CH), 79.2 ((C), 83.3 ((C), 84.3 ((C), 122.7, 128.4 (overlapping signals) and 131.5; m/z (EI) 186 (M+, 16%), 185 (100), 115 (M+-C3H3S, 100) and 77 (11).
2-Octynyl 3'-phenyl-2'-propynyl sulfide 11d.  Oil (Method A, 81%). (Found: C, 79.8; H, 7.7; C17H20S requires C, 79.6; H, 7.9%); (max (KBr)/cm-1 2969, 2221 (C(C), 1489, 1302, 795, 754 and 689; (H (250 MHz; CDCl3) 0.82 (3 H, t, J 7.0, Me), 1.26–1.39 (4 H, m), 1.40–1.52 (2 H, m), 2.14 (2 H, tt, J 2.3 and 6.9), 3.40 (2 H, t, J 2.3, CH2S), 3.57 (2 H, s, CH2S) and 7.22–7.30 (5 H, m, 5×ArH); (C (62.5 MHz; CDCl3) 13.9, 18.8, 19.9, 20.0, 22.2, 28.5, 31.1, 74.9 ((C), 83.2 ((C), 84.1 ((C), 84.9 ((C), 123.2, 128.1, 128.2 and 131.8; m/z (EI) 256 (M+, <1%), 167 (15), 115 (M+-C8H13S, 100) and 77 (17). 

4,4-Dimethyl-2-pentynyl 3'-phenyl-2'-propynyl sulfide 11e.  Oil (Method A, 80%). (Found: C, 79.3; H, 7.4; C16H18S requires C, 79.3; H, 7.5%); (max (KBr)/cm-1 2967, 2241 (C(C), 1490, 795, 756 and 690; (H (250 MHz; CDCl3) 1.23 (9 H, s, But), 3.46 (2 H, s, CH2S) and 3.63 (2 H, s, CH2S), 7.28–7.45 (5 H, m, 5×ArH); (C (62.5 MHz; CDCl3) 19.9 (overlapping signals), 27.6, 31.1, 73.4 ((C), 83.2 ((C), 85.0 ((C), 92.7 ((C), 123.2, 128.0, 128.1 and 131.8; m/z (EI) 242 (M+, <1%), 226 (11), 115 (M+-C7H11S, 100), 89 (15) and 77 (24).

Di-(2-octynyl) sulfide 11f.  Oil (Method B, 75%).  (max (KBr)/cm-1 3021, 2189 (C(C), 1597, 1219, 963 and 755; (H (250 MHz; CDCl3) 0.89 (6 H, t, J 7.2, 2(Me), 1.27–1.37 (8 H, m), 1.40–1.56 (4 H, m), 2.19 (4 H, tt, J 2.2 and 7.2) and 3.39 (4 H, t, J 2.2, 2×CH2S); (C (62.5 MHz; CDCl3) 14.0, 18.8, 19.7, 22.2, 28.5, 31.0, 75.1 ((C) and 83.8 ((C); m/z (EI) 250.1749 (M+, C16H26S requires 250.1757, 249 (M+-H, 5%), 235 (M+-CH3, 6), 193 (M+-C4H9, 29), 151 (M+-C7H15, 43) and 137 (M+-C8H13, 100). 

Di-(3-phenyl-2-propynyl) sulfide 11g.  Oil (Method B, 95%). (Found: C, 82.4; H, 5.3; C18H14S requires C, 82.4; H, 5.4%); (max (KBr)/cm-1 2969, 2222 (C(C), 1302, 935, 755 and 689; (H (250 MHz; CDCl3) 3.41 (4 H, s, 2(CH2S), 7.22–7.30 (6 H, m, 6×ArH) and 7.40–7.57 (4 H, m, 4×ArH); (C (62.5 MHz; CDCl3) 20.2 (CH2S), 83.5 ((C), 84.7 ((C), 123.0, 128.1, 128.2 and 131.8; m/z (EI) 262 (M+, 24%), 115 (M+-C9H7S, 100), 103 (31) and 77 (14).  

Thiaoctodeca-3,16-diyne 11o.  Liquid (61%). (max (KBr)/cm-1 3385, 2854, 2279 (C(C), 2088, 1800, 1609, 1230, 1119, 774 and 655; (H (200 MHz; CDCl3) 1.34–1.46 (18 H, m, 9(CH2), 2.24 (4 H, m, 2(CH2C() and 3.42 (4 H, t, J 0.8, 2(CH2S); (C (50 MHz; CDCl3) 18.3, 19.3 (overlapping signals), 26.8, 27.6, 28.0, 75.5 ((C) and 83.4 ((C); m/z (EI) 260.1754 (M+, C17H26S requires 260.1750) 261 (M+(H, 2%).
2-Octynl 2'-propynyl sulfone 12a.  Liquid (>95%). (Found: C, 62.0; H, 7.6; C11H16SO2 requires C, 62.2; H, 7.6%); (max (KBr)/cm-1 3273 (C(C-H), 2958, 2237 (C(C), 1394, 1332 (O=S=O), 1127 (O=S=O), 869 and 795; (H (250 MHz; CDCl3) 0.89 (3 H, t, J 7.2, Me), 1.26–1.38 (4 H, m), 1.47–1.56 (2 H, m), 2.24 (2 H, tt, J 2.6 and 7.1), 2.51 (1 H, t, J 2.6, (CH) and 4.01–4.02 (4 H, m, 2×CH2SO2); (C (62.5 MHz; CDCl3) 13.8, 18.7, 22.0, 27.8, 30.9, 42.8 (CH2SO2), 44.1 (CH2SO2), 66.8 ((CH), 71.2 ((C), 76.3 ((C) and 89.5 ((C); m/z (EI, 20 eV) 212 (M+, <1%), 109 (M+-C3H3SO2, 14), 81 (35), 67 (100). 

4,4-Dimethyl-2-pentynyl 2'-propynyl sulfone 12b.  Liquid (>95%). (Found: C, 60.3; H, 7.0; C10H14O2S requires C, 60.6; H, 7.1%); (max (KBr)/cm-1 3273 (C(C-H), 2933, 2237 (C(C), 1332 (O=S=O), 1127 (O=S=O) and 795; (H (250 MHz; CDCl3) 1.25 (9 H, s, But), 2.52 (1 H, t, J 2.8, (CH), 4.01 (2 H, s, CH2SO2) and 4.02 (2 H, s, CH2SO2); (C (62.5 MHz; CDCl3) 27.7, 30.5, 42.8 (CH2SO2), 44.2 (CH2SO2), 65.7 ((CH), 71.2 ((C), 76.3 ((C) and 97.5 ((C); m/z (EI, 20 eV) 198 (M+, <1%), 119 (64) and 95 (M+-C3H3SO2, 88).

3-Phenyl-2-propynyl 2'-propynyl sulfone 12c.  Liquid (>95%). (Found: C, 65.8; H, 4.9; C12H10O2S requires C, 66.0; H, 4.6%); (max (KBr)/cm-1 3282 (C(C-H), 2912, 2214 (C(C), 1715, 1332 (O=S=O), 1128 (O=S=O) and 759; (H (250 MHz; CDCl3) 2.61 (1 H, t, J 2.6, (CH), 4.09 (2 H, d, J 2.6, CH2SO2), 4.29 (2 H, s, CH2SO2) and 7.30–7.49 (5 H, m, 5×ArH); (C (62.5 MHz; CDCl3) 43.3 (CH2SO2), 44.4 (CH2SO2), 71.0 ((CH), 75.8 ((C), 76.7 ((C), 87.8 ((C), 121.1, 128.2, 129.0 and 131.7; m/z (EI, 20 eV) 218 (M+, 1%), 115 (M+-C3H3SO2, 100) and 89 (14).

2-Octynyl 3'-phenyl-2'-propynyl sulfone 12d.  Liquid (87%).  (max (KBr)/cm-1 2956, 2235 (C(C), 1343 (O=S=O), 1173 (O=S=O), 1127, 759 and 691; (H (250 MHz; CDCl3) 0.89 (3 H, t, J 6.9, Me), 1.26–1.39 (4 H, m), 1.48–1.58 (2 H, m), 2.24 (2 H, tt, J 2.3 and 7.0), 4.07 (2 H, t, J 2.3, CH2SO2), 4.26 (2 H, s, CH2SO2) and 7.27–7.50 (5 H, m, 5×ArH); (C (62.5 MHz; CDCl3) 13.6, 18.6, 21.8, 27.7, 30.7, 44.0 (CH2SO2), 44.1 (CH2SO2), 66.9 ((C), 76.1 ((C), 87.5 ((C), 89.2 ((C), 121.4, 128.2, 129.0 and 131.8; m/z (EI, 20 eV) 288.1184 (M+, C17H20O2S requires 288.1185), 115 (M+-C8H13SO2, 100%) and 91 (20). 

4,4-Dimethyl-2-pentynyl 3'-phenyl-2'-propynyl sulfone 12e.  White solid (87%). mp 151–152(C; (max (KBr)/cm-1 2967, 2235 (C(C), 1490, 1332 (O=S=O), 1127 (O=S=O), 795, 759 and 692; (H (250 MHz; CDCl3) 1.26 (9 H, s, But), 4.05 (2 H, s, CH2SO2), 4.25 (2 H, s, CH2SO2) and 7.30–7.50 (5 H, m, ArH); (C (62.5 MHz; CDCl3) 27.6, 30.4, 44.0 (CH2SO2), 44.2 (CH2SO2), 76.1 ((C), 85.8 ((C), 87.6 ((C), 97.3 ((C), 121.6, 128.3, 129.1 and 131.9; m/z (EI, 20 eV) 274.1023 (M+, C16H18O2S requires 274.1028), 115 (M+-C7H11SO2, 100%) and 95 (85). 

Di-(2-octynyl) sulfone 12f.  Liquid (90%). (Found: C, 68.3; H, 9.4; C16H26O2S requires C, 68.0; H, 9.3%); (max (KBr)/cm-1 2959, 2362 (C(C), 1406, 1290 (O=S=O), 1119 (O=S=O), 964 and 695; (H (250 MHz; CDCl3) 0.89 (6 H, t, J 7.2, 2(Me), 1.26–1.38 (8 H, m), 1.46–1.55 (4 H, m), 2.23 (4 H, tt, J 2.3 and 7.0) and 3.98 (4 H, t, J 2.3, 2×CH2SO2); (C (62.5 MHz; CDCl3) 13.8, 18.8, 22.1, 27.9, 30.9, 43.6 (CH2SO2), 67.0 ((C) and 89.1 ((C); m/z (EI, 20 eV) 283 (M++H, <1%), 189 (34), 161 (11), 105 (53) and 67 (100).  

Di-(3-phenyl-2-propynyl) sulfone 12g.  White solid (89%). mp 180–181°C; (Found: C, 73.2; H, 4.5; C18H14O2S requires C, 73.4; H, 4.8%); (max (KBr)/cm-1 2992, 2235 (C(C), 1491, 1332 (O=S=O), 1127 (O=S=O), 868, 759 and 691; (H (250 MHz; CDCl3) 4.33 (4 H, s, 2×CH2SO2), 7.26–7.38 (6 H, m, 6×ArH) and 7.47–7.51 (4 H, m, 4×ArH); (C (62.5 MHz; CDCl3) 44.6 (CH2SO2), 75.9 ((C), 88.0 ((C), 121.4, 128.4, 129.2 and 132.0; m/z (EI, 20 eV) 294 (M+, 1%), 230 (26), 115 (M+-C9H7SO2, 100) and 89 (3).

Thiaundeca-3,9-diyne-1,1-dioxide 12h.  White solid (55%). mp 67–68(C; (max (KBr)/cm-1 2924, 2259 (C(C), 1679, 1375 (O=S=O), 1109 (O=S=O) and 659; (H (200 MHz; CDCl3) 1.68–1.70 (4 H, m, 2×CH2), 2.30–2.33 (4 H, m, 2×CH2C() and 3.78 (4 H, t, J 3.0, 2×CH2SO2); (C (50 MHz; CDCl3) 18.6, 27.6, 41.2 (CH2SO2), 68.3 ((C) and 88.5 ((C); m/z (ESI) 196.0554 (M+, C10H12SO2 requires 196.0553), and 164 (M+(2O, 16%).
Thiadodeca-3,10-diyne-1,1-dioxide 12i.  White solid (65%). mp 85–86(C; (max (KBr)/cm-1 2922, 2256 (C(C), 1583, 1370 (O=S=O), 1106 (O=S=O) and 879; (H (200 MHz; CDCl3) 1.39–1.86 (6 H, m, 3×CH2), 2.29 (4 H, m, 2×CH2C() and 3.79 (4 H, t, J 2.2, 2×CH2SO2); (C (50 MHz; CDCl3) 17.6, 23.8, 24.4, 42.0 (CH2SO2), 69.6 ((C) and 88.6 ((C); m/z (ESI) 210.0712 (M+, C11H14SO2 requires 210.0709), and 178 (M+(2O, 10%). 
Thiatrideca-3,11-diyne-1,1-dioxide 12j.  White solid (70%). mp 95–96(C; (max (KBr)/cm-1 2935, 2256 (C(C), 1326 (O=S=O), 1164 (O=S=O) and 898; (H (200 MHz; CDCl3) 1.57 (8 H, m, 4(CH2), 2.31 (4 H, d, J 2.8, 2(CH2C() and 3.77 (4 H, t, J 2.8, 2(CH2SO2); (C (50 MHz; CDCl3) 18.1, 25.7, 26.1, 43.7 (CH2SO2), 69.3 ((C) and 88.9 ((C); m/z (ESI) 224.0869 (M+, C12H16SO2 requires 224.0866), 223 (M+(H, 1%) and 207 (M+(OH, 10).

Thiatetradeca-3,11-diyne-1,1-dioxide 12k.  White solid (70%). mp 106-108(C; (max (KBr)/cm-1 2928, 2260 (C(C), 1362 (O=S=O), 1157 (O=S=O) and 879; (H (200 MHz; CDCl3) 1.48(1.51 (10 H, m, 5(CH2), 2.10(2.50 (4 H, m, 2(CH2C() and 3.77 (4 H, t, J 2.8, 2(CH2SO2); (C (50 MHz; CDCl3) 18.1, 26.5, 26.6, 26.7, 42.0 (CH2SO2), 68.5 ((C) and 89.5 ((C); m/z (ESI) 238.1025 (M+, C13H18SO2 requires 238.1022), 237 (M+(H, 2%) and 222 (M+(O, 10).

Thiapentadeca-3,13-diyne-1,1-dioxide 12l.  White solid (68%), mp 89–90(C; (max (KBr)/cm-1 2935, 2249 (C(C), 1362 (O=S=O), 1222, 1169 (O=S=O) and 647; (H (200 MHz; CDCl3) 1.27–1.49 (12 H, m, 6(CH2), 2.24 (4 H, m, 2(CH2C() and 3.79 (4 H, t, J 2.9, 2(CH2SO2); (C (50 MHz; CDCl3) 18.8, 25.2, 25.9, 26.7, 41.5 (CH2SO2), 66.4 ((C) and 89.3 ((C); m/z (ESI) 252.1180 (M+, C14H20SO2 requires 252.1179), 236 (M+(O, 2%) and 220 (20).

Thiahexadeca-3,14-diyne-1,1-dioxide 12m.  White solid (60%). mp 97–98(C; (max (KBr)/cm-1 2922, 2225 (C(C), 1649, 1379 (O=S=O), 1147 (O=S=O), 773 and 666; (H (200 MHz; CDCl3) 1.3–1.45 (14 H, m, 7(CH2), 2.31 (4 H, m, 2(CH2C() and 3.77 (4 H, t, J 2.3, 2(CH2SO2); (C (50 MHz; CDCl3) 18.2, 25.9, 26.0, 27.2, 27.3, 40.7 (CH2SO2), 68.2 ((C) and 88.8 ((C); m/z (ESI) 266.1338 (M+, C15H22SO2 requires 266.1335), 250 (M+(O, <1%) and 233 (8).

Thiaheptadeca-3,15-diyne-1,1-dioxide 12n.  White solid (70%). mp 127–128(C; (max (KBr)/cm-1 2934, 2222 (C(C), 1641, 1321 (O=S=O), 1169 (O=S=O), 1044, 888 and 713; (H (200 MHz; CDCl3) 1.26–1.50 (16 H, m, 8(CH2), 2.29 (4 H, m, 2(CH2C() and 3.82 (4 H, t, J 3.3, 2(CH2SO2); (C (50 MHz; CDCl3) 18.6, 27.0, 27.1, 27.4 (overlapping signals), 41.6 (CH2SO2), 66.5 ((C) and 89.2 ((C); m/z (ESI) 280.1495 (M+,C16H24SO2 requires 280.1492), 264 (M+(O, <1%) and 248 (M+(2O, 10). 

Thiaoctodeca-3,16-1,1-dioxide 12o.  White solid (75%). mp 116–117(C; (max (KBr)/cm-1 2926, 2240 (C(C), 1609, 1390 (O=S=O), 1157 (O=S=O) and 769; (H (200 MHz; CDCl3) 1.35–1.48 (18 H, m, 9(CH2), 2.31 (4 H, m, 2(CH2C() and 3.81 (4 H, t, J 3.6, 2(CH2SO2); (C (50 MHz; CDCl3) 18.3, 26.8, 26.9, 27.2, 27.5, 27.9, 41.6 (CH2SO2), 68.4 ((C) and 89.0 ((C); m/z (ESI) 294.1653 (M+, C17H26SO2 requires 294.1648), 278 (M+(O, 2%) and 262 (M+(2O, 20). 

(E)-Undec-3-ene-1,5-diyne 13a.  Colorless oil (43%). Rf 0.65 (hexane); (max (KBr)/cm-1 3296 (C(C-H), 2860, 2214 (C(C), and 1590; (max/nm (log () 245 (4.6), 264 (4.3) and 275 (4.2); (H (250 MHz; CDCl3) 0.91 (3 H, t, J 7.6, Me), 1.28–1.38 (4 H, m), 1.51–1.56 (2 H, m), 2.33 (2 H, dt, J 2.2 and 7.6), 3.09 (1 H, d, J 2.2, (CH), 5.85 (1 H, ddt, J 0.7, 2.2 and 16.1, =CH) and 6.10 (1 H, ddt, J 0.7, 2.2 and 16.1, =CH); (C (62.5 MHz; CDCl3) 13.7, 19.6, 22.2, 28.2, 31.1, 78.7 ((CH), 80.9 ((C), 82.1 ((C), 96.9 ((C), 118.3 (=C) and 123.8 (=C); m/z (EI) 146 (M+, 13%) and 67 (100).  (Z)-Undec-3-ene-1,5-diyne 13a.  Colorless oil (37%). Rf 0.50 (hexane); (max (KBr)/cm-1 3291 (C(C-H), 2860, 2211(C(C) and 1594; (max/nm (log () 231 (4.2) and 275 (3.6); (H (250 MHz; CDCl3) 0.90 (3 H, t, J 7.0, Me), 1.32–1.47 (4 H, m), 1.59–1.50 (2 H, m), 2.40 (2 H, dt, J 2.2 and 7.0), 3.29 (1 H, dd, J 2.2 and 7.0, (CH), 5.72 (1 H, dd, J 2.2 and 10.9, =CH), and 5.90 (1 H, ddt, J 0.7, 2.2 and 10.9, =CH); (C (62.5 MHz; CDCl3) 13.9, 19.7, 22.2, 28.3, 31.0, 77.9 ((CH), 81.0 ((C), 83.6 ((C), 99.7 ((C), 116.9 (=C) and 122.5 (=C); m/z (EI) 146 (M+, 5%) and 67(100).

(E)-7,7-Dimethyloct-3-ene-1,5-diyne 13b12.  Colourless oil (33%). Rf 0.66 (hexane); (max (KBr)/cm-1 3269 (C(C-H), 2933, 2214 (C(C), 1590 and 939; (max/nm (log () 232 (4.0), 264 (3.4) and 275 (3.3); (H (250 MHz; CDCl3) 1.26 (9 H, s, But), 3.08 (1 H, dd, J 0.6 and 2.2, (CH), 5.84 (1 H, dd, J 2.2 and 16.1, =CH) and 6.07 (1 H, dd, J 0.6 and 16.1, =CH); (C (62.5 MHz; CDCl3) 28.1, 30.7, 77.2 ((CH), 80.8 ((C), 82.1 ((C), 104.7 ((C), 118.2 (=C) and 123.9 (=C); m/z (EI) 133 (M++H, 5%), 91 (52) and 69 (100).  (Z)-7,7-Dimethyloct-3-ene- 1,5-diyne 13b. Colorless oil (27%). Rf 0.51 (hexane); (max (KBr)/cm-1 3292 (C(C-H), 2860, 2211 (C(C), 1686 and 747; (max/nm (log () 231 (4.5), 264 (4.0) and 275 (3.9); (H (250 MHz; CDCl3) 1.26 (9 H, s, But), 3.29 (1 H, dd, J 0.7 and 2.4, (CH), 5.72 (1 H, dd, J 2.4 and 10.9, =CH) and 5.90 (1 H, dd, J 0.7 and 10.9, =CH); (C (62.5 MHz; CDCl3) 28.0, 30.4, 76.5 ((CH), 80.8 ((C), 83.2 ((C), 106.1 ((C), 115.7 (=C) and 122.9 (=C); m/z (EI) 132 (M+, 5%), 119 (13), 105 (25), 91 (52) and 69 (100).

(E)-1-Phenylhex-3-ene-1,5-diyne 13c13a.  Colorless oil (49%). Rf 0.68 (hexane); (max (KBr)/cm-1 3291 (C(C-H), 3035, 2198 (C(C), 1600, 936 and 689; (max/nm (log () 239 (3.6), 309 (4.4) and 338 (4.4); (H (250 MHz; CDCl3) 3.42 (1 H, d, J 2.2, (CH), 6.04 (1 H, dd, J 2.2 and 16.1, =CH), 6.30 (1 H, d, J 16.1, =CH), 7.24–7.34 (3 H, m, 3×ArH) and 7.42–7.46 (2 H, m, 2×ArH); (C (62.5 MHz; CDCl3) 82.0 ((CH), 82.2 ((C), 87.3 ((C), 95.0 ((C), 119.5, 122.8, 122.9, 128.4, 128 and 131.7; m/z (EI) 152 (M+, 100%), 77 (10) and 63 (33).  (Z)-1-Phenylhex- 3-ene-1,5-diyne 13c13b.  Colorless oil (45%). Rf 0.50 (hexane); (max (KBr)/cm-1 3290 (C(C-H), 3047, 2205 (C(C), 1597, 1031, 756 and 690; (max/nm (log () 296 (4.7) and 316 (4.5); (H (250 MHz; CDCl3) 3.42 (1 H, dd, J 0.9 and 2.3, (CH), 5.88 (1 H, dd, J 2.3 and 10.9, =CH), 6.13 (1 H, dd, J 0.9 and 10.9, =CH), 7.30–7.35 (3 H, m, 3×ArH), 7.48–7.51 (2 H, m, 2×ArH) d; (C (62.5 MHz; CDCl3) 80.9 ((CH), 85.0 ((C), 86.6 ((C), 97.6 ((C), 118.2, 121.6, 122.9, 128.3, 128.7 and 131.8; m/z (EI) 152 (M+, 100%), 151 (69), 126 (41), 77 (10) and 63 (33).

(E)-1-Phenylundec-3-ene-1,5-diyne 13d.  Colorless oil (33%). Rf 0.59 (hexane); (Found: C, 91.8; H, 8.0; C17H18 requires C, 91.8; H, 8.2%); (max (KBr)/cm-1 2930, 2198 (C(C), 1557, 754 and 689; (max/nm (log () 300 (4.9) and 321 (4.8); (H (250 MHz; CDCl3) 0.91 (3 H, t, J 7.4, Me), 1.29–1.40 (4 H, m), 1.50–1.60 (2 H, m), 2.33 (2 H, dt, J 1.7 and 4.0), 6.04 (1 H, dt, J 1.7 and 16.0, =CH), 6.13 (1 H, d, J 16.0, =CH), 7.25–7.32 (3 H, m, 3×ArH), 7.40–7.45 (2 H, m, 2×ArH); (C (62.5 MHz; CDCl3) 13.9, 19.7, 22.2, 28.3, 31.1, 79.3 ((C), 88.1 ((C), 93.4 ((C), 96.6 ((C), 119.4, 121.7, 123.2, 128.3 (overlapping signals) and 131.5; m/z (EI) 222 (M+, 76%), 178 (68), 91 (36) and 77 (14).  (Z)-1-Phenylundec-3-ene-1,5-diyne 13d14.  Colorless oil (27%). Rf 0.51 (hexane); (Found: C, 91.6; H, 8.0; C17H18 requires C, 91.8; H, 8.2%); (max (KBr)/cm-1 2956, 2211 (C(C), 1598, 1399 and 755; (max/nm (log () 232 (4.5) and 310 (4.7); (H (250 MHz; CDCl3) 0.88 (3 H, t, J 7.1, Me), 1.28–1.50 (4 H, m), 1.54–1.66 (2 H, m), 2.45 (2 H, dt, J 2.2 and 7.1), 5.84 (1 H, dt, J 2.2 and 10.0, =CH), 5.92 (1 H, d, J 10.0, =CH), 7.25–7.32 (3 H, m, ArH) and 7.44–7.48 (2 H, m, ArH); (C (62.5 MHz; CDCl3) 13.8, 19.9, 22.2, 28.5, 31.1, 78.5 ((C), 87.3 ((C), 96.1 ((C), 99.5 ((C), 118.1, 120.2, 123.4, 128.2, 128.3 and 137.7; m/z (EI) 222 (M+, 13%), 115 (43), 91 (26) and 77 (70). 

(E)-7,7-Dimethyl-1-phenyloct-3-ene-1,5-diyne 13e.  Colorless oil (43%). Rf 0.70 (hexane); (Found: C, 92.1; H, 7.5; C16H16 requires C, 92.3; H, 7.7%); (max (KBr)/cm-1 3031, 2222 (C(C), 1600, 935 and 690; (max/nm (log () 241 (3.8), 337 (4.6) and 372 (4.5); (H (250 MHz; CDCl3) 1.23 (9 H, s, But), 6.05 (1 H, d, J 16.0, =CH), 6.10 (1 H, d, J 16.0, =CH), 7.25–7.32 (3 H, m, 3×ArH) and 7.41–7.62 (2 H, m, 2×ArH); (C (62.5 MHz; CDCl3) 28.2, 30.8, 77.9 ((C), 88.1 ((C), 93.3 ((C), 104.4 ((C), 119.3, 121.7, 123.2, 128.3 (overlapping signals) and 131.6; m/z (EI) 208 (M+, 63%), 178 (M+-C2H6, 63), 115 (100) and 77 (40).  (Z)-7,7-Dimethyl-1-phenyloct-3-ene- 1,5-diyne 13e.  Colorless oil (47%). Rf 0.52 (hexane); (Found: C, 92.1; H, 7.6; C16H16 requires C, 92.3; H, 7.7%); (max (KBr)/cm-1 3025, 2211 (C(C), 1597, 755 and 690; (max/nm (log () 336 (4.7), 352 (4.7) and 372 (4.4); (H (250 MHz; CDCl3) 1.32 (9 H, s, But), 5.86 (1 H, d, J 10.7, =CH), 5.95 (1 H, d, J 10.7, =CH), 7.30–7.34 (3 H, m, 3×ArH) and 7.44–7.48 (2 H, m, 2×ArH); (C (62.5 MHz; CDCl3) 28.4, 31.0, 77.1 ((C), 87.4 ((C), 96.1 ((C), 107.5 ((C), 118.1, 120.4, 123.5, 128.3 (overlapping signals) and 131.7; m/z (EI) 208 (M+, 68%), 178 (100) and 77 (28).

(E)-Hexadec-8-ene-6,10-diyne 13f6.  Colorless oil (41%). Rf 0.71 (hexane); (max (KBr)/cm-1 2957, 2220 (C(C), 1755, 1329 and 937; (max/nm (log () 262 (4.6) and 276 (4.6); (H (250 MHz; CDCl3) 0.89 (6 H, t, J 2.0 and 7.2, 2(Me), 1.20–1.40 (8 H, m), 1.46–1.56 (4 H, m), 2.31 (4 H, dt, J 0.7 and 7.2) and 5.88 (2 H, t, J 0.7, =CH); (C (62.5 MHz; CDCl3) 13.9, 19.6, 22.2, 28.4, 31.1, 79.2 ((C), 94.9 ((C) and 120.3 (=C); m/z (EI) 216 (M+, 87%), 159 (M+-C4H9, 24), 131 (99), 117 (80) and 91 (100).  (Z)-Hexadec-8-ene-6,10-diyne 13f.  Colorless oil (40%). Rf 0.55 (hexane); (max (KBr)/cm-1 2957, 2220 (C(C), 1756, 1329 and 937; (max/nm (log () 262 (4.3) and 276 (4.3); (H (250 MHz; CDCl3) 0.89 (6 H, t, J 7.0, 2(Me), 1.28–1.40 (8 H, m), 1.44–1.59 (4 H, m), 2.39 (4 H, dt, J 7.0) and 5.73 (2 H, t, J 0.6, =CH); (C (62.5 MHz; CDCl3) 13.9, 19.8, 22.2, 28.4, 31.0, 78.3 ((C), 97.9 ((C) and 118.9 (=C); m/z (EI) 216.1876 (M+, C16H24 requires 216.1879), 159 (M+-C4H9, 12%) and 91 (100).

(E)-1,6-Diphenyl-3-ene-1,5-hexadiyne 13g7a.  White soiled (40%). mp 151–152 (lit. 151(C); Rf 0.65 (hexane); (max (KBr)/cm-1 3034, 2198 (C(C), 1600, 936, 755 and 689; (max/nm (log () 301 (4.7) and 321 (5.2); (H (250 MHz; CDCl3) 6.29 (2 H, s, =CH), 7.26–7.36 (6 H, m, 6×ArH), and 7.45–7.49 (4 H, m, 4×ArH); (C (62.5 MHz; CDCl3) 88.1 ((C), 94.8 ((C), 120.7, 123.0, 128.4, 128.6 and 131.6; m/z (EI) 228 (M+, 100%), 202 (16), 126 (25), 89 (18) and 63 (13).  (Z)-1,6-Diphenyl-3-ene -1,5-hexadiyne 13g7b.  Colorless oil (40%). Rf 0.50 (hexane); (max (KBr)/cm-1 2978, 2187 (C(C), 1597, 1488, 1069, 754 and 688; (max/nm (log () 327 (4.6);. (H (250 MHz; CDCl3) 6.10 (2 H, s, =CH), 7.33–7.36 (6 H, m, 6×ArH) and 7.50–7.54 (4 H, m, 4×ArH); m/z (EI) 228.0937 (M+, C18H12 requires 228.0940), 202 (23%), 126 (22) and 89 (22). 

Cyclic enediynes 13k–o.  The spectral data (IR, UV, NMR and MS) obtained for cyclic enediynes 13k–n were identical with that in the literature.2d  For cycloheptadeca-1,5-diyn-3-ene 13o, (E)-iosmer: Liquid (1.5%). Rf 0.31 (hexane); (max (KBr)/cm-1 2946, 2219, 1760, 1600, 1205 and 858; (max/nm (log () 278.0 (3.4) and 245.9 (4.1); (H (200 MHz; CDCl3) 1.27–1.57 (18 H, m, 9(CH2), 2.32 (4 H, m, 2(CH2C() and 5.96 (2 H, s, =CH); (C (62.5 MHz, CDCl3) 18.3, 26.7, 26.9, 27.3, 27.5, 29.6, 69.3, 87.1 and 119.8; m/z (EI) (ESI): 228.1879 (M+, C17H24 requires 228.1873).  (Z)-iosmer: Liquid (74%). Rf 0.19 (hexane); (max (KBr)/cm-1 2928, 2258, 1628, 1205 and 843; (max/nm (log () 277.6 (3.4) and 266.0 (4.1); (H (200 MHz; CDCl3) 1.27–1.57 (18 H, m, 9×CH2), 2.45 (4 H, m, 2×CH2C() and 5.74 (2 H, s, 2×CH=); (C (62.5 MHz, CDCl3) 18.3, 26.9, 26.9, 27.2, 27.5, 29.9, 68.4, 89.0 and 118.9; m/z (ESI): 228.1876 (M+, C17H24 requires 228.1873), 228(M+, 37%).

