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General procedure of Au-catalyzed addition reactions

n-CGH 13 H

(PhO),(O)PO |

(Z)-1-iodooct-1-en-2-yl diphenyl phosphate (2a): To a suspension of PhsPAuClI (114.0 mg,
0.23 mmol), AgOTf (59.0 mg, 0.23 mmol) and diphenyl phosphate (1373 mg, 5.5 mmol) in
toluene (22 mL) was added 1-iodooct-1-yne (1.080 g, 4.57 mmol) at room temperature. After
being stirred at room temperature for 4 h, the solvent was removed under reduced pressure.
The crude product was purified by silica gel column chromatography (EtOAc:hexane = 1:10)
to give 2a (159.0 mg, 80%) as a yellowish oil. 'H NMR (400 MHz, CDCl3) §7.19-7.38 (m,
10H), 5.65 (s, 1H), 2.49 (t, J= 7.6 Hz, 2H), 1.50-1.47 (m, 2H), 1.29-1.19 (m, 6H), 0.86 (t, J =
6.9 Hz, 3H); °C NMR (100 MHz, CDCl;) §156.9, 150.6, 130, 125.8, 120.5 (d, J., = 4.8 Hz),
62.1 (d, J,, = 10.5 Hz), 35.3, 31.6, 28.6, 26.7, 22.7, 14.2; IR (film) 2954, 2929, 1591, 1490,
1189, 963, 772, 687, 514 cm™; HRMS (ED) caled. for CyoH24104P: m/z 486.0457 [M'], found:
m/z 486.0460.

General procedure of Pd-catalyzed cross-coupling reactions

CeH13

(PhO)2(O)PO)_\

Ph

Diphenyl (Z)-1-phenyldec-3-en-1-yn-4-yl phosphate (3a): To a suspension of Pd(PPhs)4
(13.86 mg, 0.012 mmol) and Cul (5.71 mg, 0.03 mmol) in 1.4-dioxane (1.5 mL) was added
(£)-1-i0dooct-1-en-2-yl diphenyl phosphate (145.8 mg, 0.3 mmol) at room temperature. After
15 min, Et;N (91.07 mg, 0.9 mmol) and phenylacetylene (36.76 mg, 0.36 mmol) was added.
After being stirred for 2 h at room temperature, the reaction mixture was quenched with
saturated aqueous NaHCOs. The aqueous layer was extracted with ether (3 x 20 mL), dried
with MgSOy filtered, and concentrated under reduced pressure. The residue was purified by
silica gel column chromatography (EtOAc:hexane = 1:10) to give 3a (116.0 mg, 84%) as a
brown oil. '"H NMR (400 MHz, CDCls) 67.30-7.19 (m, 13H), 7.16-7.12 (m, 2H), 5.33 (s, 1H),
2.42 (t,J="7.6 Hz, 2H), 1.49 (quint, J = 7.5 Hz, 2H), 1.32-1.20 (m, 6H), 0.87 (t, /= 6.9 Hz,
3H); °C NMR (100 MHz, CDCl3) 6159.0 (d, J,, = 8.8 Hz), 151.0 (d, J,, = 7.7 Hz), 131.9,
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130.2, 128.6, 125.8, 123.7, 120.6, 96.7, 96.6, 94.6, 83.6 (d, J., = 2.9 Hz), 34.8, 31.9, 28.9,
26.8,22.9, 14.5; IR (film) 3061, 2930, 1489, 1188, 1160, 1010, 961, 689 cm’'; HRMS (ED)
calcd. for CygHp9O4P: m/z 460.1803 [M+], found: m/z 460.1803.

n-CeHq3

Ph

(2)-1,4-diphenyldec-3-en-1-yne (4a): To a suspension of PdClI; (1.773 mg, 0.010 mmol) and
(Z2)-diphenyl 1-phenyldec-3-en-1-yn-4-yl phosphate (92.1 mg, 0.2 mmol) in THF (1.0 mL)
was added phenyl magnesium bromide 1.0 M in THF (39.9 mg, 0.22 mmol) at room
temperature. After being stirred for 15 min at room temperature, the reaction mixture was,
filtered and concentrated under reduced pressure. The residue was purified by silica gel
column chromatography (hexane) to give 4a (37.0 mg, 70%) as a yellowish oil. 'H NMR
(400 MHz, CDCl3) 67.59 (d, J = 8.0 Hz, 2H), 7.38 (t, J = 7.4 Hz, 2H), 7.33-7.29 (m, 1H),
7.28-7.22 (m, 5H), 5.80 (s, 1H), 2.55(td, J = 7.5 Hz, J = 1.0 Hz, 2H), 1.43-1.37 (m, 2H),
1.34-1.22 (m, 6H), 0.86 (t, J = 6.9 Hz, 3H); °C NMR (100 MHz, CDCl;) & 154.3, 140.0,
131.7, 128.6, 128.5, 128.3, 128.14, 128.11, 124.3, 106.2, 91.5, 89.1, 38.3, 32.0, 29.3, 28.8,
23.0, 14.5; IR (film) 2025, 2855, 1489, 755, 690, 441, 427 cm™'; HRMS (EI) calcd. for
CaoHay: m/z 288.1878 [M '], found: m/z 288.1880.

n-CeHq3

(PhQO),(0)PO Ph

diphenyl (Z)-1-phenyloct-1-en-2-yl phosphate (5a): To a suspension of Pd(PPhs)s (11.56
mg, 0.010 mmol) in 1.4-dioxane (1.0 mL) was added (Z)-1-iodooct-1-en-2-yl diphenyl
phosphate (97.26 mg, 0.2 mmol) at room temperature. After 15 min, Et;N (40.48 mg, 0.4
mmol), 3.0 M K3PO4 (138.6 mg, 0.6 mmol) and phenylboronic acid (29.27 mg, 0.24 mmol)
was added. After being stirred for 1 h at 70 °C, the reaction mixture was quenched with
saturated aqueous NaHCO3;, The aqueous layer was extracted with ether (3 x 20 mL), dried
with MgSOy filtered and concentrated under reduced pressure. The residue was purified by
silica gel column chromatography (EtOAc:hexane = 1:10) to give 5a (55.0 mg, 63%) as a
brown oil. "H NMR (400 MHz, CDCl3) §7.42 (d, J = 8.4 Hz, 2H), 7.28 (t, J = 7.9 Hz, 4H),
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7.22-7.11 (m, 9H), 5.81 (s, 1H), 2.54 (t, J = 7.5 Hz, 2H), 1.61 (quint, J = 7.5 Hz, 2H), 1.38-
1.24 (m, 6H), 0.87 (t, J = 6.8 Hz, 3H); °C NMR (100 MHz, CDCl3) §150.9 (d, J,, = 6.9 Hz),
149.3 (d, J.,= 8.7 Hz), 134.2, 130.1, 129.2, 128.6, 127.4, 125.7, 120.4 (d, J., = 4.9 Hz), 114.5
(d, J., = 8.6 Hz), 35.4, 32.0, 29.0, 27.4, 22.9, 14.5; IR (film) 2954, 2929, 1591, 1290, 1190,
1010, 776, 402 cm'l; HRMS (EI) caled. for CyHp004P: m/z 436.1803 [M+], found: m/z
436.1806.

n-CeH13

(PhO),(O)PC

(Z)-deca-1,3-dien-4-yl diphenyl phosphate (7¢): To a suspension of PdCl,(PPhs), (10.52
mg, 0.015 mmol) and (Z)-1-iodooct-1-en-2-yl diphenyl phosphate (145.8 mg, 0.3 mmol) in
DMF (1.5 mL) was added tributyl(vinyl)tin (142.6 mg, 0.45 mmol) at room temperature.
After being stirred for 16 h at room temperature, the reaction mixture was quenched with
saturated aqueous NaHCO;, The aqueous layer was extracted with ether (3 x 20 mL), dried
with MgSOy filtered and concentrated under reduced pressure. The residue was purified by
silica gel column chromatography (EtOAc:hexane = 1:10) to give 7¢ (110.0 mg, 95%) as a
yellow oil. '"H NMR (600 MHz, CDCl3) §7.35 (t, J = 7.9 Hz, 4H), 7.25 (d, J = 7.9 Hz, 4H),
7.20 (t, J= 7.4 Hz, 2H), 6.53 (td, J = 10.5 Hz, J= 7.1 Hz, 1H), 5.58 (d, /= 10.7 Hz , 1H),
5.15(d,J=17.1 Hz, 1H), 4.97 (d, /= 10.4 Hz, 1H), 2.36 (t, /= 7.5 Hz, 2H), 1.47 (quint, J =
7.5 Hz, 2H), 1.28-1.20 (m, 6H), 0.86 (t, J = 7.1 Hz, 3H); °C NMR (100 MHz, CDCl3) &
151.0 (d, J, = 7.6 Hz), 149.6 (d, J., = 9.4 Hz), 130.2, 130.0, 125.9, 120.6 (d, J., = 4.9 Hz),
117.3,116.3 (d, Jo, = 7.9 Hz), 34.6, 31.9, 29.0, 26.9, 22.9, 14.4; IR (film) 2956, 2929, 2857,
1490, 1188, 1009, 955, 632 cm™'; HRMS (EI) caled. for CyH,704P: m/z 386.1647 [M'],
found: m/z 386.1646.

n-C4Hg H
(PhO),(O)PO |
(Z)-1-iodohex-1-en-2-yl diphenyl phosphate (2b): 'H NMR (400 MHz, CDCls) §7.37-7.18

(m, 10H), 5.64 (s, 1H), 2.49 ( t, J= 7.8 Hz, 2H), 1.49-1.43 (m, 2H), 1.31-1.25 (m, 2H), 0.85
(t, J= 6.2 Hz, 3H); °C NMR (100 MHz, CDCl3) & 157 (d, J,, = 6.7 Hz), 150.6 (d, J., = 7.7
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Hz), 129.9, 125.8, 120.4 (d, J., = 4.8 Hz), 62.1 (d, J,, = 11.5 Hz), 34.9, 28.7, 22.0, 13.8; IR
(film) 3012, 2958, 2931, 1637, 1591, 1489, 1296, 1188, 1122, 966; HRMS (EI) calcd for
C15Ha0lO4P: m/z 459.0222 [M*], found: m/z 459.0218.

n-CgH17 H

(PhO),(O)PO  Br

(Z)-1-bromodec-1-en-2-yl diphenyl phosphate (2¢): 'H NMR (400 MHz, CDCl3) & 7.37-
7.19 (m, 10H), 5.66 (s, 1H), 2.38 (t, J = 7.6 Hz, 2H), 1.47-1.44 (m, 2H), 1.27-1.22 (m, 10H),
0.87 (t, J = 6.9 Hz, 3H); °C NMR (100 MHz, CDCl3) §152.5, 150.6, 129.9, 125.7 (d, Jop =
10.5 Hz), 120.4, 91.79, 34.4, 32.0, 29.3, 28.9, 26.4, 22.8, 14.3; IR (film) 3018, 2927, 2856,
1653, 1591, 1489, 1296, 1215, 1188, 1139, 1010, 968, 756, 667 cm™'; HRMS (EI) calcd for
CyHosBrO4P: m/z 467.0987 [M '], found: m/z 467.0981.

Ph H

(PhO),(O)PO I

(Z)-2-iodo-1-phenylvinyl diphenyl phosphate (2d): 'H NMR (400 MHz, CDCl3) & 7.49-
7.47 (m, 2H), 7.35-7.25 (m, 7H), 7.18-7.13 (m, 6H), 6.38 (s, 1H); °C NMR (100 MHz,
CDCl3) 6 155.0 (d, J,, = 8.6 Hz), 150.6 (d, J,, = 7.7 Hz), 133.9, 129.9 (d, J,, = 13.4 Hz),
128.6, 125.6, 120.3 (d, J., = 4.8 Hz), 66.4 (d, J., = 9.6 Hz); IR (film) 3018, 1591, 1489, 1298,
1215, 1188, 1053, 1024, 966, 756 cm™; HRMS (EI) calcd for CooH 6104P: m/z 477.9831 [M'],
found: m/z 477.9834.

4-Br-Ph.  H

(PhO),(O)PO |

(Z)-1-(4-bromophenyl)-2-iodovinyl diphenyl phosphate (2¢): 'H NMR (400 MHz, CDCl5)
57.43-7.41 (m, 2H), 7.34-7.19 (m, 6H), 7.18-7.16 (m, 6H), 6.42 (s, 1H); >C NMR (100 MHz,
CDCl3) 6154.0 (d, J., = 8.6 Hz), 150.5 (d, J., = 7.6 Hz), 132.9, 131.9, 129.9, 128.0, 125.8,
124.2,120.3 (d, J.,, = 4.8 Hz), 67.2 (d, J., = 9.5 Hz); IR (film) 3068, 3014, 1589, 1487, 1394,
1307, 1215, 1188, 1043, 947, 754 cm'l; HRMS (EI) caled for Cy0H5104PBrNa: m/z 578.8834
[M'], found: m/z 578.8836.
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Ph

(PhO),(O)PO |

(Z)-1-iodo-4-phenylbut-1-en-2-yl diphenyl phosphate (2f): 'H NMR (400 MHz, CDCl3) &
7.38-7.30 (m, 8H), 7.28-7.17 (m, 5H), 7.10 (d, J = 6.9 Hz, 2H), 5.63 (s, 1H), 2.82 (s, 4H); °C
NMR (100 MHz, CDCls) 6 155.7 d, J., = 7.1 Hz), 150.4 (d, J.,, = 7.6 Hz), 139.9, 129.9,
128.5, 128.4, 126.3, 125.7, 120.3 (d, J,, = 4.8 Hz), 63.1 (d, J,, = 10.5 Hz), 37.0, 32.9; IR
(film) 3075, 1590, 1488, 1297, 1185, 960, 688, 639 cm™'; HRMS (EI) calcd. for CyHyIO4P:
m/z 506.0144 [M'], found: m/z 506.0145.

EtO,CO
H

(PhO),(O)PO I

(£)-3-(diphenoxyphosphoryloxy)-4-iodobut-3-enyl ethyl carbonate (2g): 'H NMR (400
MHz, CDCl3) 7.37-7.19 (m, 10H), 5.85 (s, 1H), 4.24-4.15 (m, 4H), 2.90-2.89 (m, 2H), 1.31-
1.26 (m, 3H); °C NMR (100 MHz, CDCl3) & 154.9, 152.4 (d, Jep = 7.6 Hz), 150.4 (d, J, =
7.6 Hz), 130.0, 125.9, 120.4 (d, J., = 4.8 Hz), 65.2, 64.4, 63.5, 34.7, 14.4; IR (film) 3076,
2981, 1735, 1641, 1589, 1487, 1384, 1367, 1184, 1120, 1070, 763, 638 cm™'; HRMS (EI)
calcd for C19Hp0lO7P: m/z 519.0070 [M+], found: m/z 519.0071.

Ph(0)CO

(PhO),(O)PO  Br

(Z)-4-(benzoyloxy)-1-bromobut-1-en-2-yl diphenyl phosphate (2h): '"H NMR (400 MHz,
CDCls) 68.01-7.98 (m, 2H), 7.45-7.19 (m, 15H), 5.85 (s, 1H), 4.39 (t, J = 6.6 Hz, 2H), 2.89-
2.86 (m, 2H); ?C NMR (100 MHz, CDCl3) §166.7, 151.0, 148.1, 133.3, 130.0, 128.5, 125.9,
120.2, 94.1, 60.6, 33.9; IR (film) 3070, 2962, 1732, 1678, 1589, 1487, 1454, 1382, 1070, 773,
711 cm'l; HRMS (EI) caled for Cy3H,06BrP: m/z 503.0259 [M+], found: m/z 503.0255.
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n-C4H9

(PhO)Z(O)PO)_\

Ph

Diphenyl (Z)-1-phenyloct-3-en-1-yn-4-yl phosphate (3b): 'H NMR (400 MHz, CDCl3) &
7.34-7.14 (m, 15H), 5.34 (s, 1H), 2.43 (t, J = 7.8 Hz, 2H), 1.49-1.45 (m, 2H), 1.35-1.29 (m,
2H), 0.87 (t, J = 7.3 Hz, 3H); °C NMR (100 MHz, CDCl3) & 158.6, 150.8, 131.7, 129.9,
128.3, 125.6, 120.4 (d, J., = 4.8 Hz), 96.4, 94.9, 84.1, 34.2, 28.7, 22.2, 13.9; IR (film) 3053,
2958, 2872, 1653, 1591, 1489, 1296, 1265, 1219, 1188, 1161, 1008, 688 cm™; HRMS (EI)
calcd for CygHos04P: m/z 433.1569 [M+], found: m/z 433.1566.

n-C4H9

(PhQO),(0)PO \\

CeHy-Br-4

(2)-1-(4-bromophenyl)oct-3-en-1-yn-4-yl diphenyl phosphate (3¢): 'H NMR (400 MHz,
CDCl3) §7.35-7.09 (m, 14H), 5.31 (s, 1H), 2.40 (t, J = 7.8 Hz, 2H), 1.49-1.45 (m, 2H), 1.34-
1.28 (m, 2H), 0.87 (t, J = 7.3 Hz, 3H); >C NMR (100 MHz, CDCl;) & 159.1, 150.6, 133.1,
131.6, 129.9, 125.7, 122.4 (d, J., = 14.4 Hz), 96.3 (d, J., = 7.7 Hz), 93.2, 84.5, 34.3, 28.6,
22.1, 13.9; IR (film) 3018, 2399, 1591, 1489, 1294, 1215, 1161, 1010, 966, 767, 669 cm™;
HRMS (EI) caled for CosHys04PBr: m/z 511.0674 [M ], found: m/z 511.0668.

n-C4H9

(PhO),(O)PO \\

CGH4-OMG-4

(2)-1-(4-methoxyphenyl)oct-3-en-1-yn-4-yl diphenyl phosphate (3d): 'H NMR (400 MHz,
CDCl3) 67.31-7.12 (m, 12H), 6.76-6.73 (m, 2H), 5.32 (s, 1H), 3.77 (s, 3H), 2.40 (t, J = 7.8
Hz, 2H), 1.49-1.43 (m, 2H), 1.33-1.28 (m, 2H), 0.86 (t, J = 7.3 Hz, 3H); °C NMR (100 MHz,
CDCl3) 6159.7,157.9 (d, Jo, = 9.6 Hz), 150.7 (d, J., = 7.7 Hz), 133.1, 129.9, 125.6, 120.3 (d,
Jop=4.8 Hz), 115.6, 113.9, 96.6 (d, J., = 8.6 Hz), 82.0, 55.4, 34.2, 28.7, 22.1, 13.9; IR (film)
3016, 2960, 2399, 1602, 1508, 1489, 1292, 1247, 1215, 1026, 966, 771, 667 cm’'; HRMS
(EI) caled for Co7HpgOsP: m/z 463.1674 [M'], found: m/z 463.1666.
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Ph

(PhO)z(O)PO>_\

Ph

Diphenyl (Z)-1,4-diphenylbut-1-en-3-ynyl phosphate (3¢): '"H NMR (400 MHz, CDCl;) §
7.57-7.55 (m, 2H), 7.36-7.557.09 (m, 18H), 6.08 (s, 1H); °C NMR (100 MHz, CDCl;) &
154.5, 150.7 (d, J., = 7.7 Hz), 133.6, 131.8, 129.9, 128.7, 128.3, 125.6 (d, J., = 16.3 Hz),
120.3 (d, J., = 4.8 Hz), 97.7 (d, J., = 8.6 Hz), 84.2; IR (film) 3016, 2399, 1593, 1489, 1294,
1215, 1070, 1010, 966, 771, 669 cm™; HRMS (EI) calcd for CogHx»O4P: m/z 453.1256 [M],
found: m/z 453.1262.

Ph

(PhO),(0)PO \\

Ph

Diphenyl (Z)-1,5-diphenylpent-1-en-3-ynyl phosphate (3f): 'H NMR (400 MHz, CDCl;) §
7.52-7.50 (m, 2H), 7.33-7.12 (m, 18H), 5.88 (s, 1H), 3.58 (s, 2H); °C NMR (100 MHz,
CDCl3) 6155.0, 150.8 (d, Jo, = 7.6 Hz), 136.5, 133.8, 129.8 (d, J., = 4.8 Hz), 128.7 (d, J,, =
5.7 Hz), 120.3 (d, J.,, = 5.7 Hz), 98.1 (d, J., = 6.7 Hz), 96.4, 26.2; IR (film) 3053, 2985, 2252,
1489, 1421, 1265, 1219, 910, 771, 650 cm™; HRMS (EI) calcd for CooHa4O4P: m/z 467.1412
[M'], found: m/z 467.1418.

n-CeH13

(PhO),(0)PO
’ A\ Ph

Diphenyl (Z)-1-phenyldodec-5-en-3-yn-6-yl phosphate (3g): '"H NMR (400 MHz, CDCl;)
07.35-7.24 (m, 10H), 7.18 (t, J = 6.8 Hz, 3H), 7.12 (d, J = 7.1 Hz, 2H), 5.09 (s, 1H), 2.70 (t,
J=17.8 Hz, 2H), 2.43 (t, J="7.2 Hz, 2H), 2.32 (t, /= 7.6 Hz, 2H), 1.43(quint, J = 7.0 Hz, 2H),
1.30-1.17 (m, 6H), 0.86 (t, J = 7.0 Hz, 3H); °C NMR (100 MHz, CDCl3) § 157.6 (d, J., =
9.5 Hz), 150.6 (d, J., = 7.5 Hz), 140.7, 129.8 (d, J., = 8.3 Hz), 128.3 (d, J., = 2.7 Hz), 126.2,
125.4, 120.2(d, J., = 4.9 Hz), 96.5 (d, J., = 7.8 Hz), 94.7, 74.4, 35.0, 34.2, 31.4, 28.5, 26.3,
22.5, 21.7, 14.0; IR (film) 2953, 2928, 1591, 1490, 1010, 961, 774, 415 cm™'; HRMS (EI)
calcd. for C3oH3304P: m/z 488.2116 [M+], found: m/z 488.2115.
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n-C4H9

Ph \\

Ph

(Z2)-1,4-diphenyloct-3-en-1-yne (4b): 'H NMR (400 MHz, CDCl;) & 7.61-7.59 (m, 2H),
7.40-7.22 (m, 8H), 5.80 (s, 1H), 2.56 (t, J = 7.5 Hz, 2H), 1.42-1.26 (m, 4H), 0.88 (t, J = 7.1
Hz, 3H); °C NMR (100 MHz, CDCls) & 154.0, 139.7, 131.4, 128.4, 128.3, 128.0, 127.9,
124.1, 106.0, 91.3, 88.9, 37.8, 30.7, 22.5, 14.1; IR (film) 3078, 3014, 2956, 2194, 1591, 1489,
1440, 1377, 1215, 1068, 914, 839, 767, 690 cm™'; HRMS (EI) calcd for CaoHao: m/z 261.1643
[M'], found: m/z 261.1653.

Ph

Ph \\

Ph

1,1,4-triphenylbut-1-en-3-yne (4c): 'H NMR (400 MHz, CDCls3) §7.60-7.00 (m, 15H), 6.23
(s, 1H); °C NMR (100 MHz, CDCls) §152.9, 141.6, 139.4, 131.6, 130.4, 128.7, 128.5, 128.5,
128.0, 127.5, 107.3, 93.9, 89.4; IR (film) 3053, 2985, 2252, 1265, 1219, 910, 771, 734, 650
cm'l; HRMS (EI) caled for CyyHi6: m/z 281.1330 [M+], found: m/z 281.1336.

n-C4Hg

Ph)_\

C6H4-OMe-4

1-methoxy-4-((£)-4-phenyloct-3-en-1-ynyl)benzene (4d): 'H NMR (400MHz, CDCl;) &
7.60-7.58 (m, 2H), 7.39-7.19 (m, 6H), 6.79-6.77 (m, 2H), 5.77 (s, 1H), 3.77 (s, 3H), 2.54 (t,J
= 7.5 Hz, 2H), 1.38-1.26 (m, 4H), 0.88 (t, J = 7.1 Hz, 3H); °C NMR (100 MHz, CDCl3) §
159.4, 152.9, 139.9, 132.9, 128.3, 128.0, 127.8, 116.3, 114.1, 106.2, 91.5, 87.5, 55.5, 37.7,
30.8, 22.5, 14.1; IR (film) 3012, 2956, 1604, 1508, 1463, 1247, 1170, 1035, 831, 756, 667
cm™'; HRMS (EI) caled for Co1Hp30: m/z 291.1749 [M], found: m/z 291.1752.
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n-C4Hg

(PhQO),(0)PO Ph

Diphenyl (Z)-1-phenylhex-1-en-2-yl phosphate (5b): 'H NMR (400 MHz, CDCl3) &7.42-
7.39 (m, 2H), 7.29-6.78 (m, 13H), 5.81 (s, 1H), 2.54 (t, J = 7.3 Hz, 2H), 1.61-1.57 (m, 2H),
1.39-1.33 (m, 2H), 0.89 (t, J = 7.3 Hz, 3H); >C NMR (100 MHz, CDCl3) §156.4, 150.6 (d,
Jop = 7.7 Hz), 149.0 (d, J., = 8.6 Hz), 133.9, 129.9, 129.6, 129.0, 128.4, 127.2, 125.6, 120.2
(d, J, = 4.8 Hz), 115.5, 114.4 (d, J., = 8.6 Hz), 34.9, 29.3, 22.2, 14.0; IR (film) 3059, 2956,
2870, 1672, 1591, 1489, 1296, 1188, 1095, 960, 754, 688 cm'; HRMS (EI) caled for
Ca4H,504P: m/z 409.1569 [M], found: m/z 409.1563.

n-CeH13

Ph Ph

(2)-1,2-diphenyloct-1-ene (6a): 'H NMR (400 MHz, CDCls) §7.59 (d, J = 7.5 Hz, 1H), 7.44
(t,J=17.5 Hz, 1H), 7.36-7.21 (m, 3H), 7.14 (d, J = 6.6 Hz, 2H), 7.09.-7.01 (m, 2H), 6.91 (d, J
= 6.5 Hz, 1H), 6.42 (s, 1H), 2.48 (t, J = 7.2 Hz, 2H), 1.50-1.21 (m, 8H), 0.87 (t, J = 6.8 Hz,
3H); °C NMR (400 MHz, CDCl3) & 144.0, 141.9, 138.0, 129.4, 129.0, 128.9, 128.2, 127.6,
127.2, 126.4, 41.2, 32.1, 29.3, 28.3, 23.1, 14.5; IR (film) 2928, 1593, 1439, 1187, 962, 693,
541 cm'l; HRMS (EI) calcd. for CyoHy4: m/z 264.1878 [M"], found: m/z 264.1874.

n-C4 Hg

Ph Ph

(£)-1,2-diphenylhex-1-ene (6b): 'H NMR (400 MHz, CDCl3) 6 7.59 (d, J = 7.3 Hz, 1H),
7.42 (t,J=7.8 Hz, 1H), 7.30-7.04 (m, 6H), 6.90 (d, J = 6.4 Hz, 2H), 6.43 (s, 1H), 2.49 (t, J =
6.7 Hz, 2H), 1.41-1.25 (m, 4H), 0.88 (t, J = 7.2 Hz, 3H); *C NMR (100 MHz, CDCl;) &
143.6, 141.6, 137.5, 129.0, 128.8, 128.6, 127.9, 127.2, 126.1, 40.5, 30.2, 22.4, 14.0, 139.7,
131.4, 128.4, 128.3, 128.0, 127.9, 124.1, 106.0, 91.3, 88.9, 37.8, 30.7, 22.5, 14.1; IR (film)
3153, 2958, 2252, 1791, 1548, 1379, 1219, 906, 732, 650 cm™; HRMS (EI) calcd for
CisHyoNa: m/z 259.1463 [M ], found: m/z 259.1466.
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n—C4H9

(PhO),(O)PO /

(Z)-octa-1,3-dien-4-yl diphenyl phosphate (7a): 'H NMR (400 MHz, CDCl;) & 7.36-7.17
(m, 10H), 6.57-6.48 (m, 1H), 5.57 (d, /= 11 Hz, 1H), 5.15 (d, /= 17.4 Hz, 1H), 4.96 (d, J =
10.5 Hz, 1H), 2.36 (t, J = 7.3 Hz), 1.49-1.42 (m, 2H), 1.34-1.22 (m, 2H), 0.86 (t, J = 7.6 Hz,
3H); *C NMR (100 MHz, CDCl3) §150.7 (d, Jop =7.7THz), 149.4, 129.9, 129.8, 125.7, 120.4,
120.3,117.1, 116.1 (d, J., = 7.7 Hz), 34.0, 28.8, 22.2, 13.9; IR (film) 2956, 2929, 1668, 1591,
1489, 1417, 1290, 1217, 1188, 960, 771, 688 cm™'; HRMS (EI) calcd for Cy0H,304PNa: m/z
381.1232 [M'], found: m/z 381.1235.

Ph

(PhO),(O)PO _/>

Diphenyl (Z)-1-phenylbuta-1,3-dienyl phosphate (7b): 'H NMR (400 MHz, CDCls) &
7.54-7.51 (m, 2H), 7.34-7.11 (m, 13H), 6.86-6.35 (m, 1H), 6.33 (d, /= 1.8 Hz, 1H), 5.38 (d,
J=17.4 Hz, 1H), 5.19 (d, J = 10. 5Hz, 1H); *C NMR (100 MHz, CDCl3) §150.7 (d, J = 6.7
Hz), 145.9, 134.5, 130.3, 129.9, 129.1, 128.6, 125.7 (d, J = 10.5 Hz), 120.3 (d, J = 4.8 Hz),
117.6 (d, J= 6.7 Hz); IR (film) 3043, 2926, 1732, 1643, 1591, 1487, 1456, 1415, 1296, 1217,
1045, 960, 769, 688, 648 cm'l; HRMS (EI) calcd for CoH9O4P: m/z 379.1099 [M '], found:
m/z 379.1105.

n-C4H9

Ph /

1-((Z)-octa-1,3-dien-4-yl)benzene (8a): 'H NMR (400 MHz, CDCls) & 7.37-7.18 (m, 5H),
6.38-6.28 (m, 1H), 6.12 (d, J=11.4 Hz, 1H), 5.16 (d, J=17.4 Hz, 1H), 4.94 (d, J = 10.4 Hz,
1H), 2.42 (t, J = 7.1 Hz, 2H), 1.34-1.25 (m, 4H), 0.88 (t, J = 7.3 Hz, 3H); °C NMR (100
MHz, CDCls) §144.7, 140.9, 134.8, 128.8, 128.4, 127.4, 127.0, 126.8, 116.1, 39.0, 30.5, 22.5,
14.1; IR (film) 2925, 1642, 1415, 1217, 961, 769, 688, 647 cm™; HRMS (EI) calcd for
C14Hig: m/z 187.1490 [M"], found: m/z 187.1490.
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n-CeHqs

Ph /

1-((Z)-deca-1,3-dien-4-yl)benzene (8b): 'H NMR (400 MHz, CDCls) & 7.36-7.16 (m, 5H),
6.37-6.28 (m, 1H), 6.12 (d, J=10.9 Hz, 1H), 5.18 (dd, /=169 Hz, J= 1.9 Hz, 1H), 4.94
(dd, J=10.1 Hz, J=19 Hz, 1H), 2.41 (t, J= 7.1 Hz , 2H), 1.52-1.21 (m, 8H), 0.85 (t, J =
6.9 Hz, 3H); °C NMR (100 MHz, CDCl;) & 144.6, 140.8, 134.6, 128.6, 128.0, 127.2, 126.8,
115.9, 39.1, 31.7, 28.9, 28.1, 22.6, 14.1; IR (film) 3061, 3034, 2926, 1477, 1429, 1005, 725,
693 cm'l; HRMS (EI) caled. for Ci¢Hao: m/z 214.1722 [M+], found: m/z 214.1722.
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Current Data Parameters
NAME

EXPNO
PROCND

F2 - Atquisition Parameters

20110221
11.34
soect

5 mn Dual 130/
2g30

32768

cac13

32

0
8223.685 Hz

0.250267 Hz
1.9923444 sec

0.00000000 sec
0.01300000 sec

CHANNEL 1

1
11.00 usec
2,00 ¢8

400.1324710 MKz

F2 - Processing parameters
st 16384

Ed
oW
558
8
PC

10 WMA plot parameters
o

400.1300126 MKz
0

0.30 Hz
0
1.00

30.00 cn
12.00 o

-0.100 ppm
-40.01 Hz
0.27333 pon/em

10936887 Hafcn

Current Data Parameters

NAME jan-11
EXPNO a5
PROCNO 1
F2 - Acauisition Parameters
Date 20110221
Tire 12.52
INSTRUM spect
PAOBHD 5 mm Dual 13C/
PULPROG 230930
65536
SOLVENT coci3
] 2048
05 2
SWH 31847.133 Hz
FIDAES 0.485949 H2
"0 1.0280652 sec
RS 143.7
o 15,700 vsec
08 6.00 usec
e 2K
01 2.00000000 sec
o011 0.03000000 sec
DELTA 1.89995998 sec
MCREST 0.00000000 sec
MCWAK 0.01500000 sec
CHANNEL f1
13
£1 10.50 usec
pLI -1.00 o8
SFO1 100.6254356 HHz
CHANNEL {2 ====e===
walteib
1M
105.00 usee
-2.00 0B
18.00 08
20,0
sF02 400,1324708 Wz
F2 - Processing parameters
51 32768
sF 100.6127695 Mriz
WOM M
558 0
L8 1.00 Hz
68 o
PC 1.40
10 N plot paraneters
£x 30.00 cn
cr 34.00 cn
Fip 210,000 ppm
F1 21128.88
Fop -5.000 pom
F2 503,06 Hz
PPMCM 7.16667 ppm/cm
HICH 72105817 Ha/cn
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S AESRYNNROOgNIR D = SRS NONIIEeINCR AR TNORE NS
RIBBEBYCNESLENIRT 3 5R5ICYNILLI0SR5282T0ER5YS
RS EEEER bR 3 BEECSERBOORANESSRARTEERIRT
Current Data Parameters
e jan-11
H EXPHD
6 13 PROCKO !
PH F2 - acquisition Parameters
\ Date_ 20110215
Time 1449
1nsTAM spect
Ph PROBHD 5§ nm Dual 13C/
PULPAOG 2g30
™o 32768
SOLVENT cocl3
NS 32
s o
Sie B223.685 W

H
FIDAES 0.250967 Wz

s 1.9923444 sec
FE

oW 60,800 usec
0E .00 usec
TE 298.2 K

at 1.00000000 sec
WCREST 0.00000000 sec
MCHRR 0.01500000 sec

CHANNEL £1 ==
1

MCt H
Pt 11.00 usec
Pt

E 400.1324710 Mz

F2 - Processing paraneters
s1 16384

SF 4001300130 Mz

HOW
559 ]
L 0.30 Hz
] 0
PC 1.00
10 WMR plot parameters
k o 30.00 en
L or 15.00 em
| fip 8.500 ppn
b = Fi 3401.10 Hz
| Fzn ~0.500 ppa
F g[s(z|n % 2| |2 al PoMCH 0.30000 pon/ca
2 = sl ol il mi HICH 120.03300 Hz/cw
= &IRI=[3 =l il R a5l

v vy I o e T T
pon 8 7 6 3 2 1 0
505-520
Current Data Parameters
. r gmom g NAKE Jan-i1
= zosanoog g am mmom
o & FURELIDR & 8 R@¥e & SB8NE < EXPHD s7
g H ARRERER] g &8 RRRR 8 agga = FROCHD 1
72 - Acquisition Parameters
Date_ 20110215
Ting 16.01
INSTAUM spect
PRIBHD 5 mn Dual 130/
PULPROG 29p930
65536
SOLVENT 13
N5 2114
CeHaa = 4
31847.133 H2
= FI0FES 0485348 Hz
Ph 0 1.0289652 sec
\\\ A6 3649.1
i 15.700 uses
€ 6.00 usec
Ph T 238.2
01 2.00000000 sec
a1 0.03000000 sec
DELTA 189999998 sec
MCREST 0.00000000 sec
HCNRK 0.01500000 seC
13
10.50 usec
-1.00
100,6254358 Maz
- - CHANNEL 12
crORAGZ waltz16
w2
PCRO2 105.00 usec
Lz -2.00 08
L2 16.00 08
PLL3 20.00 ¢8
L 400, 1324708 Wiz
F2 - Processing parameters
st 758
5F 1006127290 Mz
WOH
558 a
L8 1.00 Hz
E o
e 1.40
10 1R plot paraneters
| o 30.00 cn
| " g o | o o 34.00 cn
" " » i W Fip 210,000 pon
F1 21128.67 He
: : NS — Fap -5.000 pon
B e . ———r— :
F2 -503.06 Hz
pon 200 180 160 120 100 80 60 40 20 o et
Hzon 721.05786 Hz/cm
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5D5-43%
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Current Oata Pargmeters

NAME oct-10
EXPNO 103
PROCHD 1

72 - Atquisition Parameters
Date_ 20101217
Tine 21.10
INSTRUM

spec
PROBHO 5 mm Dual 130/
FULPROG
T

0 32768
SOLVENT coc13

s 3

05 0

ShH 8223.685 Hz
FIORES 0.250067 Hz
A0 1.9923444 sec
L 207.4

o 60.800 usec
0E 6.00 usec
TE 208.2 K

] 1.00000000 sec
NCREST 0.00000000 s2c
HCHAK 0.01500000 sec

CHANNEL 1 ====s===
™

14.00 usec
-2.00 B
sFa1 4001324710 Mz

F2 - Processing parameters
sI 16384

5 2001300415 Mz
WOK.

56 0

L8 0.30 K2

o8 0

L 1.00

1D MMA plot parameters

cx 30.00 cn
o 10.00 cm
F1p 8.100 ppm
Ft 3241.05 Hz
fap 0,100 ppm
F2 -40.01 Hr
PRUCH 0.27333 ppn/cn
HIOH 109, 36887 Hz/ca

Current Data Parameters

e oet-10
EXPNO 104
PROCND 1

F2 - acquisition Parameters
Jate_ 20101217
Tine 21.34
ST spect
PROBD 5 mm Dual 130/
PULPROG 290930

m 65536
SOLVENT coe13

NS 1534

05 2
S 31847133 12
FIORES 0.485848 Hz
0 1.0289652 sec
A6 3491

oW 15.700 usec
DE 6.00 usec
TE 298.2 K
01 2.00000000 sec
di 0.03000000 sec
oELTA 1.83995696 sec
MCREST 0.00000000 sec
MCWRK. 0.01500000 sec

mmwmamne CHANNEL 1

p1 10,50 usec
PLi -1.00 ¢B
SFO1 100.6254358 MHE
CROPRGZ waltz16
nic2

PCPO2 105.00 usec
PL2 -2.00 08
PL12 18.00 0B
PL13 20.00 0B
sFo2 400.1324708 MHz

F2 - Processing paraneters
s1

£ 100.6127290 Mz
oW e

558 o

) 1.00 1z

) 0

ac 140

10 W plot parameters

o 30,00 en

cr 34.00 cn

F1e 210.000 pan

F1 2112867 Mz

Fop -5.000 pom

2 -503.06 He
apNCH 7.16667 pom/cn
HIoM 721.08786 H2fcm
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current Oata Para:
NAME

EXPND

PROCND 1

F2 - Acquisition Paraseters
Date, 2013022

Time 5.23
INSTRUN spect
PADBHD 5 mm Dual 130/
PULPROG 2030

) 32768
SOLVENT oe13

NS »

o5 0

SHH 8223 685 H2
FIDRES 0.250967 Kz
A 1.9923444 SEC
A6 128

o0 60,800 usec.
e 6.00 usec
TE

D1 1.00000000 sec
MCREST 0.00000000 SeC
MCHAK 001500000 sec

MUCT

P1

PLY -2.00 08
SFO1 400.1324710 Mz

F2 - Processing parameters

SF 400.1300138 MHz
WOH M
ss8 0

L8 0.30 Mz
68 0

PC 1.00

10 WA plot parsmeters

o 30.00 ca
o 15.00 cn
F1p 8.100 ppm
F1 3241.05 Hz
2R -0.100 ppm
2 -40.01 Hz
PPN 0.27333 pon/cm

109.36887 Hz/cn

Current Data Parameters

fan-11
EXPND 83
PROCND 1
F2 - Acquisition Parameters
Date_ 20110221
Time 11.01
INSTRUM
PROBHD 5 mm Dual 13C/
PULPROG 200030
™o 55536
SOLVENT coc13
NS 2048
05 z
S 31847.133 W2
FIORES 0.485943 12
AT 1.0289652 sec
RE 3649.1
o0 15.700 user
oF 5.00 user
TE 25,2 K
o1 2.00000000 sec
al1 0.03000000 sec
DELTA 1.8099989E sec
MCREST 000000000 sec
HCKRK 0.01500000 sec
CHANNEL f1
13
10.50 usec

-1.00 08
100.62543% Mz

400.1324708 Mz

F2 - Processing paraneters
st 32768

B 100.6127290 Mz
WOW 2]

558 o

) 1,00

8 0

ES 1.40

1D MR plot paraneters

ox .00 em

cr 15.00 cu
Fip 210.000 ppn
71 21120.57 w2
FoP -5.000 pom
F2 -503.06 bz
PPMCM 7.16687 ppn/cm
wzcH 721.05786 Hz/ca
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SDs-427
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Current Data Parameters
NBHE mar-10
EXPRO 40
PROCHO 1
2 - Requisition Pazameters
Date_ 20101223
e 16.36
sTRDM spect
PROBHD 5 mm PABBO BB-
PULEROG 2930
™ 32768
CeHya - =
ng 128
08
SWH 7022.472 Hz
FIoRES 0.21i308 Bz
(PhO)(Q)PO i 2533030 e
76 90.5
oW 71.200 usec
oE §
TE 298.0 K
01 1.00000060 sec
00 1

o

aAN o AN ATA o g s (3
235 o % & 13 B g2 R
b S = = -
HE & g B R g s 18
: : : T ‘ : : E ‘ - : - ‘ -
8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 2.5 2.0 1.5
s0S-427
SR - g BaaEE 2
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& T LL] e RER Fadsd T
N v N'% T
CeHia
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A
e — — - e S RS Ay I ey e
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Current Oata
M

CHANNEL £1 ==

18
12.00 usec
(B0 dB
60D.2524944 Mitz

F2 - Procassing parameters
1638,

6002500198 M
BN

0
0.0 Bz

1.00

Paraneters
oct-10

F2 - Acquisition Parameters

Date_ 20101222
Tise 1.04
INSTRUM spect
PADEHO 5 mm Dual 13¢/
PULPROG 29pg30

il 65536
SOLVENT coc13

NS 072

05 2

Shr 31847.133 Hz
FIDRES 0485349 Hz
Ao 1.0289652 sec
G 36431

oW 15,700 usec
e 6.00 usec
TE

D 2.00000000 sec
a1t 0.03000000 sec
DELTA 1,B9595558 sec
MCREST 0.00000000 sEC
MOWFK 0.01500000 sec

CHANKEL FL

130
10.50 usec

-1.00 B
100.6254358 MHz

CHAMMEL £2
cPOPAG2 waltz1b
NuC2 1
PLPO2 105.00 usec
L2

12 18.00 08
P13 20.00 08
5F02 4001324708 Mz

F2 - Process
st

SF
oW
558
8
8
o

10 N plot
o
cr
FIP

i
Fap
ePMCH
HITH

ing parameters
32788
100.6427290 HHz

0
1.00 H2
o

140

parameters
0 cn
15.00 e
210.000 ppn
21138 67 Wz
-5.000 ppn
50306 Hz
7.16667 ppm/cm
72105766 Hz/cm
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Curzent Data Parameters

HAME maz-10
EXENO 41
PROCHO 1

F2 - Acquisition Paraneters
Date_ 20101223
7.12

spect
5 mm PABED BE-
: noesyph

70622,472 Hz
1.428941 Kz

0, 00005650 sec
2.00000000 sac
1.00000000 sec
0.00014240 sec

116
===z=== CHANNEL f1 ========
HUCL el
Pl 1148 usec
PLL -2,80 d3
sFoL E00. 2524747 MEz

spa1
FIORES

aw

FrMODE

¥l - Processing paremeters
51 1024

sF £00.2500000 MEx
WOW Q5INE
538 2

LB 0.00 Rz
GE o

BC 1.00

Fl - Processing pacameters
1 1024

HC2 States-TPPI

SF 600.2500000 Mez
WEH GEINE
38 F

8 8.00 B
GB ]
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310 a7

14.086

334.28
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Current Data Paraseters
NAME

jan-11
£XPND 17
PROCND 1

F2 - Acquisition Perameters

Date_ 20110124

Tine 16.12

INSTRUM spect

PADBHD 5 mn Dual 130/

PULPROG 2330
32768

SOLVENT c13

NS 2

o8 0

sk 8223.605 Hz

I0RES 0.250067 Hz

a0 1.9933444 sec

A6 62

oW 60.600 usec

3 6.00 usec

3 298.2 K

01 1.00000000 sec

NCREST 0.00000000 sec

MEWRIC 001500000 sec

Pt 11,00 usec
oLy -2.00 08
SFO1 400,1324740 Wz

F2 - Processing parameters
sI 16384

F 4001300109 MHz
o EM

ss8 0

L8 0.30 Hz
o8 0

ES 1.00

10 MR plot paraseters

o 30.00 ca
v 20.00 cn
FIP 8.100 pom
1 3241.05 Hz
Fap -0.100 ppm
F2 -40.01 Hz
FPHCH 0.27333 pon/cm
HZOM 109, 36847 Hz/cn

Current Data Paraneters

jan-11
EXPND 18
PROCNO 1

F2 - Acguisition Parameters

Date_ 20110124

Time 14.53
INSTALM spect
PROBHD 5 mm Mual 130/
PLLPRDG 290930

il 65536
SOLVENT cocla

NS 3581

0s 2

S 31847433 W2
FIORES 0.485348 12
40 10289652 sec
RS 1024

N 15,700 user.
0 6.00 usec
TE 298.2 k

[ 2.00000000 sec
a11 0.03000000 sec
DELTA 1.85999958 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
NGy 13

pi 10.50 usec
PLL -1.00 0B
sFo1 100.6254358 Mz

- CHANNEL f2

CPOPRG2 waltz16
N2 1H
PCeD2 105.00 usec
L2 -2.00 o8
PLI2 18.00 08
AL13 20,00 68
SFo2 400.1324708 M2

F2 - Processing parameters
68

st 327
SF 1006127688 M-z
oW EM

558 0

8 1.00 Wz

68 0

PC 1.40

10 WA plot paraneters

ox 30.00 cm

oy 67.00 ¢
F1p 210.000 pps
F1 21128 68 Hz

F -5.000 pem
2 -503.06 Hz
PPMOH 7.16667 pon/ce
HIH 721.09817 Hz/cn
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