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General. 'H and "C NMR spectra were taken on a Varian Gemini-2000 spectrometer at
300 and 75 MHz, respectively. CDCI; was used as the solvent. Chemical shifts are reported in
parts per million shift (8 value) from Me,Si (& 0 ppm for 'H) or based on the middle peak of the
solvent (CDCI3) (8 77.00 ppm for "C NMR) as an internal standard. ~Signal patterns are indicated
as br, broad; s, singlet; d, doublet; t, triplet; q, quartet; m, multiplet. Coupling constants (J) are
given in hertz. Infrared (IR) spectra were recorded on a JASCO FT-IR 230 spectrometer and are
reported in wave numbers (cm™). Elemental analyses were performed on an Elementar Vario-EL.
All reactions were carried out under an argon atmosphere, using flame-dried glassware and were
monitored by TLC (Merck, Kieselgel 60 F254); visualization was done with UV light (254 nm) /
KMnO,.

Material. Dry solvent (Et,0O, THF, toluene, DMF) was purchased from Kanto Chemicals
Co. (Japan). Chemicals were purified or dried in a standard manner, if necessary. 1,3-Diiodo-
1,4-alkadienes 1 were prepared according to the literature [Fukuhara, K.; Takayama, Y.; Sato, F. J.
Am. Chem. Soc. 2003, 125, 6884-6885. Hamada, T.; Suzuki, D.; Urabe, H.; Sato, F. J. Am. Chem.
Soc. 1999, 121, 7342-7344].  Alkynylmagnesium bromide used in entries 4, 11, and 12 of Table 1
was prepared by the reaction of the corresponding terminal acetylene (1.1 eq) with

isopropylmagnesium bromide (1.0 eq) in THF at room temperature for 2 h. Ethylmagnesuim
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bromide was prepared in THF from ethyl bromide and magnesium turnings by the usual procedure,
titrated and stored under an argon atmosphere. The other Grignard reagents were purchased from

Aldrich or Kanto Chemicals.

(1Z, 37)-1,4-Diiodo-2-hexyl-1,3-decadiene (2a).

To a stirred solution of (1Z, 3Z)-1,4-diiodo-2-hexyl-1-(trimethylsilyl)-1,3-decadiene (1a)
(0.546 g, 1.00 mmol) in THF (13 mL) was added n-Bu,NF (1.05 mL, 1.0 mol/L. in THF, 1.05
mmol) at -78 °C and the mixture was stirred for 2 h at this temperature. After the reaction was
terminated by an addition of a saturated aqueous solution of NH,Cl, the organic layer was separated
and the aqueous layer was extracted with Et,0. The combined organic parts were washed with a
saturated aqueous NaHCO; solution and brine, dried over MgSO,, and concentrated in vacuo to
give a crude oil, which was purified by column chromatography on silica gel (Wakogel C-200,
hexane) to afford the title compound 2a (0.359 g, 76%) as a yellow oil. 'HNMR 8 6.19 — 6.14 (m,
1H), 6.13 — 6.10 (m, 1H), 2.56 (td, J = 6.9, 1.2 Hz, 2H), 2.35 (t, J/ = 7.2 Hz, 2H), 1.64 — 1.52 (m,
2H), 1.49 - 1.20 (m, 14H), 0.90 (t, J = 6.6 Hz, 3H), 0.88 (t, J = 6.6 Hz, 3H); "“C NMR 8 151.33,
136.23, 111.94, 77.81, 45.39, 37.83, 31.49 (x2), 29.18, 28.82, 27.81, 27.59, 22.52, 22.46, 13.94,
13.92; IR (neat) 3050, 2926, 2855, 1642, 1461, 1376, 1244, 1114, 1057, 839, 774, 725, 681 cm™;
Anal. Calcd. for C,(Hxl,: C, 40.53; H, 5.95. Found: C, 40.61; H, 5.71.

General Procedure for Site-selective Pd-catalyzed Coupling Reaction of 1 in Table 1.
(1Z, 3Z)-4-Ethenyl-2-hexyl-1-iodo-1-(trimethylsilyl)-1,3-decadiene (entry 2).

To a stirred solution of 1a (150 mg, 0.275 mmol) and Pd(PPh;), (31.7 mg, 0.0275 mmol) in
toluene (1 mL) was added vinylmagnesium bromide (0.425 mL, 0.97 mol/L in THF, 0.412 mmol)
at 0 °C. After being stirred for 12 h at room temperature, the reaction was terminated by an
addition of a saturated aqueous solution of NH,Cl at 0 °C. The organic layer was separated and
the aqueous layer was extracted with Et,0. The combined organic parts were washed with a
saturated aqueous NaHCO; solution and brine, dried over Mg,SO,, and concentrated in vacuo to
give a crude, which was purified by column chromatography on silica gel (Wakogel C-200,
hexane) to afford the title compound (81.5 mg, 66%) as a yellow oil. 'H NMR § 6.37 (dd, J =
17.7, 11.1 Hz, 1H), 5.75 (s, 1H), 5.34 — 5.25 (m, 1H), 5.15 = 5.08 (m, 1H), 2.41 — 2.34 (m, 2H),
2.26 (t, J =7.5 Hz, 2H), 1.62 - 1.20 (m, 16H), 0.90 (t J = 6.6 Hz, 3H), 0.87 (t, / = 6.9 Hz, 3H), 0.32
(s, 9H); "C NMR & 158.17, 136.80, 136.77, 134.35, 114.24, 109.51, 38.00, 32.02, 31.72, 31.55,
29.31, 29.16, 29.07, 28.52, 22.61, 22.46, 14.01, 13.90, 1.89; IR (neat) 3087, 2926, 2856, 1633,
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1594, 1564, 1462, 1378, 1250, 1112, 993, 905, 842, 758, 724, 689 cm'; Anal. Caled. for
C,,H,,ISi: C, 56.49; H, 8.80. Found: C, 56.64; H, 8.61.

(1Z, 3Z)-2-Hexyl-1-iodo-4-phenyl-1-(trimethylsilyl)-1,3-decadiene (entry 3).

This compound was prepared in the same manner as described in the general procedure.
Column chromatography on silica gel (hexane) afforded the title compound in 32% yield as a pale
yellow oil. 'HNMR 8 7.33 - 7.17 (m, 5H), 5.93 (s, 1H), 2.49 — 2.41 (m, 2H), 1.81 (t, J = 7.8 Hz,
2H), 1.43 - 1.02 (m, 16H), 0.83 (t, J = 7.5 Hz, 6H), 0.25 (s, 9H); "C NMR 9§ 159.31, 140.83,
140.58, 135.13, 127.99, 127.63, 127.16, 110.56, 37.91, 36.33, 31.61, 31.41, 29.63, 28.89, 28.72,
28.14, 22.60, 22.37, 14.00, 13.89, 1.73; IR (neat) 3056, 2926, 2855, 1943, 1874, 1739, 1632,
1599, 1555, 1492, 1462, 1377, 1250, 910, 842, 758, 724, 699 cm™;  Anal. Calcd. for C,sH,,ISi: C,
60.47; H, 8.32. Found: C, 60.63; H, 8.67.

(1Z, 3Z)-2,4-Dihexyl-1-iodo-1-(trimethylsilyl)-1,3-dodecadien-5-yne (3, entry 4).

This compound was prepared in the same manner as described in the general procedure.
Column chromatography on silica gel (hexane) afforded the title compound 3 in 56% yield as an
orange oil. 'HNMR 8 6.23 (s, 1H), 2.84 — 2.76 (m, 2H), 2.34 (t, J = 6.9 Hz, 2H), 2.24 — 2.17 (m,
2H), 1.64 — 1.47 (m, 6H), 1.46 - 1.22 (m, 18H), 0.92 - 0.86 (m, 9H), 0.32 (s, 9H): "“C NMR §
156.58, 141.05, 125.06, 110.77, 97.94, 79.44, 38.98, 35.01, 31.71, 31.65, 31.29, 29.95, 29.26,
28.57, 28.53, 28.50, 28.30, 22.56, 22.55, 22.48, 19.70, 13.99, 13.93 (x2), 2.09; IR (neat) 2927,
2856, 1739, 1581, 1461, 1377, 1249, 1109, 1019, 843, 758, 725, 690 cm™; Anal. Calcd. for
C,;H,,ISi: C, 61.34; H, 9.34. Found: C, 61.69; H, 9.53.

General Procedure for Site-selective Pd-catalyzed Coupling Reaction of 2 in Table 1.
(2Z, 4Z)-3-Hexyl-5-iodo-2,4-undecadiene (entry 7).

To a stirred solution of 2a (85.0 mg, 0.179 mmol) and Pd(PPh;), (20.7 mg, 0.0179 mmol) in
toluene (0.6 mL) was added methylmagnesium bromide (0.141 mL, 1.4 mol/L in toluene / THF (75
/' 25), 0.197 mmol) at O °C. After being stirred for 12 h at room temperature, the reaction was
terminated by an addition of a saturated aqueous solution of NH,CI at O °C. The organic layer
was separated and the aqueous layer was extracted with Et,0. The combined organic parts were
washed with a saturated aqueous NaHCO; solution and brine, dried over Mg,SO,, and concentrated
in vacuo to give a crude, which was purified by column chromatography on silica gel (Wakogel C-

200, hexane) to afford the title compound (56.6 mg, 87%) as a colorless oil. 'H NMR § 6.12 (br-s,
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1H), 5.36 (qtd, J = 6.6, 1.2, 1.2 Hz, 1H), 2.52 (td, J = 7.2, 1.2 Hz, 2H), 2.06 (br-t, J = 7.1 Hz, 2H),
1.59 (ddt, J = 6.6, 1.2, 1.2 Hz, 3H), 1.61 — 1.51 (m, 2H), 1.43 - 1.22 (m, 14H), 0.90 (t, J = 6.6 Hz,
3H), 0.88 (t, J = 6.9 Hz, 3H); "“C NMR § 140.18, 134.21, 122.04, 111.17, 45.36, 36.83, 31.70,
31.47, 29.33, 29.14, 27.86, 27.73, 22.56, 22.52, 15.09, 14.00, 13.93; IR (neat) 2956, 2927, 2855,
1739, 1701, 1651, 1632, 1563, 1545, 1512, 1462, 1378, 1252, 1114, 1030, 838, 725 cm™; Anal.
Calcd. for C;H;,I: C, 56.35; H, 8.62. Found: C, 56.39; H, 8.72.

(3Z, 57)-4-Hexyl-6-i0do-3,5-dodecadiene (entry 8).

This compound was prepared in the same manner as described in the general procedure.
Column chromatography on silica gel (hexane) afforded the title compound in 61% yield as a
colorless oil. 'H NMR 8 6.12 (br-s, 1H), 5.26 (td, J = 7.2, 1.2 Hz, 1H), 2.58 — 2.42 (m, 2H), 2.06
(br-t, J = 7.2 Hz, 2H), 1.97 (qdd, J = 7.2, 7.2, 0.9 Hz, 2H), 1.62 — 1.48 (m, 2H), 1.46 — 1.18 (m,
14H), 0.96 (t, J = 7.2 Hz, 3H), 0.89 (t, J = 6.3 Hz, 3H), 0.88 (t, J = 0.88 Hz, 3H); “C NMR
d 138.56, 134.50, 129.66, 111.06, 45.31, 36.69, 31.68, 31.46, 29.28, 29.10, 27.87, 27.71, 22.71,
22.55, 22.52, 13.99, 13.91, 13.80; IR (neat) 2926, 2856, 2729, 1919, 1654, 1627, 1561, 1459,
1376, 1305, 1269, 1113, 1066, 1031, 964, 843, 758, 725 cm™;  Anal. Calcd. for C H,,l: C, 57.44;
H, 8.84. Found: C, 57.56; H, 8.83.

(3Z, 57)-4-Hexyl-6-i0do-1,3,5-dodecatriene (entry 9).

This compound was prepared in the same manner as described in the general procedure.
Column chromatography (Aluminium oxide 90 standardized — Merck, hexane) afforded the title
compound in 93% yield as a yellow oil. 'H NMR § 6.39 (ddd J = 17.1, 10.2, 10.2 Hz, 1H), 6.20
(s, 1H), 5.94 (d, J/ = 10.2 Hz, 1H), 5.19 (dd, J = 17.1, 2.1 Hz, 1H), 5.06 (dd, J = 10.2, 2.1 Hz, 1H),
2.62 —2.50 (m, 2H), 2.14 (t, J = 7.5 Hz, 2H), 1.63 — 1.51 (m, 2H), 1.49 - 1.20 (m, 14H), 0.91 (t, J =
6.6 Hz, 3H), 0.89 (t, / = 6.9 Hz, 3H); "“C NMR 0§ 142.44, 134.86, 133.77, 127.64, 116.09, 111.72,
45.57, 36.84, 31.73, 31.52, 29.40, 29.21, 27.86, 27.80, 22.61, 22.59, 14.10, 14.03; IR (neat) 3084,
2927, 2855, 1806, 1629, 1462, 1377, 1343, 1268, 1206, 1114, 1056, 992, 902, 838, 725, 666 cm™;
Anal. Calcd. for CgH;,I: C, 57.75; H, 8.35. Found: C, 57.56; H, 7.91.

(1Z, 3Z)-2-Hexyl-4-iodo-1-phenyl-1,3-decadiene (entry 10).
This compound was prepared in the same manner as described in the general procedure.
Column chromatography on silica gel (hexane) afforded the title compound in 74% yield as a pale

yellow oil. 'H NMR & 7.37 - 7.13 (m, 5H), 6.46 (br-s, 1H), 6.36 — 6.32 (m, 1H), 2.58 — 2.48 (m,
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2H), 2.37 (t, J = 7.5 Hz, 2H), 1.60 — 1.42 (m, 4H), 1.40 - 1.19 (m, 12H), 0.95 - 0.84 (m, 6H); "C
NMR 6 141.00, 137.73, 134.69, 128.76, 128.03, 127.70, 126.58, 110.88, 45.62, 37.80, 31.67, 31.54,
29.19, 29.06, 28.12, 27.93, 22.55, 22.51, 13.99, 13.96; IR (neat) 3023, 2930, 2855, 1739, 1706,
1652, 1600, 1545, 1494, 1462, 1378, 1267, 1112, 1074, 915, 841, 750, 695 cm™;  Anal. Calcd. for
C,,H;.l: C, 62.26; H, 7.84. Found: C, 62.38; H, 7.76.

(7Z, 97)-9-Hexyl-7-iodo-7,9-octadecadien-11-yne (4, entry 11).

This compound was prepared in the same manner as described in the general procedure.
Column chromatography on silica gel (hexane) afforded the title compound 4 in 72% yield as an
orange oil. 'H NMR 8 6.49 (br-s,1H), 5.48 — 5.40 (m, 1H), 2.60 — 2.52 (m, 2H), 2.32 (td, J = 6.6,
2.1 Hz, 2H), 2.30 (t, J/ = 7.2 Hz, 2H), 1.63 — 1.46 (m, 4H), 1.45 - 1.20 (m, 20H), 0.96 - 0.82 (m,
9H); "“C NMR § 150.21,133.47, 109.34 (x2), 95.44, 78.40, 46.72, 35.36, 31.68, 31.62, 31.42,
29.41, 29.02, 28.85, 28.63, 28.23, 27.78, 22.59 (x3), 19.70, 14.09 (x3); IR (neat) 2927, 2856,
1739, 1706, 1642, 1545, 1512, 1462, 1377, 1325, 1264, 1113, 1057, 838, 725 cm™;  Anal. Calcd.
for C,,H, I: C, 63.15; H, 9.05. Found: C, 63.14; H, 8.90.

(6Z, 8Z)-7-Hexyl-9-iodo-6,8-pentadecadien-4-yn-1-yl 2-tetrahydropyranyl ether (5, entry 12).
This compound was prepared in the same manner as described in the general procedure. Column
chromatography on silica gel (hexane) afforded the title compound S in 80% yield as a pale yellow
oil. 'HNMR 8 6.47 (s, 1H), 5.44 - 5.40 (m, 1H), 4.61 — 4.56 (m, 1H), 3.89 - 3.77 (m, 2H), 3.54 -
3.43 (m, 2H), 2.55 (t, J = 6.9 Hz, 2H), 2.48 — 2.39 (m, 2H), 2.28 (t, J = 7.5 Hz, 2H), 1.88 - 1.18 (m,
24H), 0.89 (t, J = 6.6 Hz, 3H), 0.87 (t, J = 6.9 Hz, 3H); "“C NMR § 150.41, 133.48, 109.54,
109.16, 98.77, 94.48, 78.66, 66.05, 62.15, 46.60, 35.41, 31.66, 31.58, 30.66, 29.37, 29.07, 28.99,
28.18, 27.73, 25.46, 22.58, 22.56, 19.51, 16.60, 14.07 (x2); IR (neat) 2928, 2856, 2212, 1894,
1834, 1634, 1462, 1352, 1322, 1260, 1199, 1120, 1063, 1035, 990, 940, 901, 869, 814, 725 cm™;
Anal. Calcd. for C,(H,;10,: C, 60.69; H, 8.42. Found: C, 61.00; H, 8.63.

Synthesis of 1,3,6-Trisubtituted Fulvenes in Scheme 2.
(E)-1,3,6-Trihexylfulvene ((E)-7).

To a stirred solution of 4 (91.2 mg, 0.200 mmol) in DMF (0.7 mL) was added Pd(OAc),
(2.24 mg, 0.0100 mmol), PPh; (5.24 mg, 0.0200 mmol) at room temperature. The reaction
mixture was cooled at 0 °C and Et;N (0.0976 mL, 0.700 mmol) and HCO,H (0.0196 mL, 0.520

mmol) was added. The mixture was warmed up to 50 °C and stirred for 4 h.  After the reaction
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was terminated by an addition of a saturated aqueous solution of NH,Cl at O °C, the organic layer
was separated and the aqueous layer was extracted with Et,O / hexane (ca. 1/ 1). The combined
organic parts were washed with a saturated aqueous NaHCO; solution and brine, dried over MgSO,,
and concentrated in vacuo to give a crude oil, which was purified by column chromatography
(Aluminium oxide 90 standardized — Merck, hexane) to afford the title compound (E)-7 (54.5 mg,
83%) as an orange oil. '"HNMR 8 6.19 (t, J = 7.8 Hz, 1H), 6.011 (s, 1H), 6.006 (s, 1H), 2.45 (td,
J=1.8,7.8 Hz, 2H), 2.44 - 2.29 (m, 4H), 1.62 — 1.45 (m, 6H), 1.43 - 1.25 (m, 18H), 0.90 (t, J = 6.9
Hz, 9H); "“C NMR § 148.57, 145.55, 139.41, 135.48, 128.50, 112.30, 31.70 (x2), 31.62, 30.39,
30.32, 30.13, 29.59, 29.28, 29.22, 29.00, 28.45, 26.52, 22.55, 22.52, 22.48, 13.97 (x3); IR (neat)
3052, 2925, 2856, 2730, 1645, 1602, 1564, 1545, 1462, 1376, 1329, 1216, 1109, 1050, 933, 891,
833, 780, 725 cm™';  Anal. Calcd. for C,,H,,: C, 87.19; H, 12.81. Found: C, 87.21; H, 12.87.

(E)-1,3-Dihexyl-6-[3-(2-tetrahydropyranyloxy)propyl]fulvene ((E)-8).

This compound was prepared in the same manner as described in the synthesis of (E)-7.
Column chromatography (Aluminium oxide 90 standardized — Merck, hexane) afforded the title
compound (E)-8 in 72% yield as an orange oil. 'H NMR § 6.18 (t, J = 7.8 Hz, 1H), 5.99 (s, 2H),
4.64 — 4.54 (m, 1H), 3.92 - 3.70 (m, 2H), 3.55 - 3.36 (m, 2H), 2.63 - 2.45 (m, 2H), 2.38 (t, J=7.5
Hz, 2H), 2.32 (t, J = 7.5 Hz, 2H), 1.88 - 1.22 (m, 24H), 0.89 (t, J = 6.9 Hz, 6H); "“C NMR §
148.55, 145.78, 139.21, 134.29, 128.47, 112.16, 98.82, 66.74, 62.19, 31.73 (x2), 30.68, 30.35,
30.13, 29.64, 29.32, 29.25, 28.45, 27.21, 26.55, 25.46, 22.61, 22.56, 19.54, 14.06 (x2); IR (neat)
2927, 2856, 1645, 1602, 1540. 1462, 1350. 1323, 1259, 1199, 1122, 1078, 1035, 989, 940, 904,
869, 834, 814, 726 cm™';  Anal. Calcd. for C,sH,,: C, 80.35; H, 11.41. Found: C, 80.17; H, 11.61.

(1Z, 37)-2,4-Dihexyl-1-iodo-1,3-dodecadien-5-yne (6).

To a stirred solution of 3 (0.428 g, 0.810 mmol) in THF (3.3 mL) was added n-Bu,NF (1.50
mL, 1.0 mol/L in THF, 1.50 mmol) at O °C and the resulting mixture was stirred for 2 h at the same
temperature. After the reaction was terminated by an addition of a saturated aqueous solution of
NH,CI, the organic layer was separated and the aqueous layer was extracted with Et,0. The
combined organic parts were washed with a saturated aqueous NaHCO; solution and brine, dried
over MgSO,, and concentrated in vacuo to give a crude oil, which was purified by column
chromatography on silica gel (Wakogel C-200, hexane) to afford the title compound 6 (0.282 g,
76%) as a yellow oil. '"H NMR 8 6.18 (s,1H), 6.04 (s, 1H), 2.71 (t,J = 7.4 Hz, 2H), 2.34 (t, J=7.2
Hz, 2H), 2.21 (t, J = 6.9 Hz, 2H), 1.62 - 1.22 (m, 24H), 0.93 - 0.84 (m, 9H); "C NMR § 148.12,
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133.91, 126.85, 116.66, 98.56, 79.06, 39.98, 36.44, 31.68, 31.61, 31.28, 29.08, 28.91, 28.58, 28.51,
28.45, 28.34, 22.56, 22.53, 22.47, 19.77, 13.97 (x2), 13.92; IR (neat) 2930, 2856, 2210, 1600,
1545, 1462, 1377, 1307, 1201, 1107, 852, 757, 726 cm™; Anal. Calcd. for C,,H,I: C, 63.15; H,
9.05. Found: C, 63.11; H, 9.14.

(Z)-1,3,6-Trihexylfulvene ((Z)-7).

To a stirred solution of 6 (107 mg, 0.234 mmol) in DMF (1 mL) was added Pd(OAc), (2.61
mg, 0.0117 mmol), PPh; (6.15 mg, 0.0234 mmol) at room temperature. The reaction mixture was
cooled at 0 °C and Et;N (0.114 mL, 0.820 mmol) and HCO,H (0.0230 mL, 0.609 mmol) was added.
The mixture was warmed up to room temperature and stirred for 10 h. After the reaction was
terminated by an addition of a saturated aqueous solution of NH,CI at 0 °C, the organic layer was
separated and the aqueous layer was extracted with Et,0 / hexane (ca. 1 / 1). The combined
organic parts were washed with a saturated aqueous NaHCO; solution and brine, dried over MgSO,,
and concentrated in vacuo to give a crude oil, which was purified by column chromatography
(Aluminium oxide 90 standardized — Merck, hexane) to afford the title compound (Z)-7 (55.6 mg,
72%) as an orange oil. 'H NMR § 6.14 (t, J = 7.8 Hz, 1H), 6.12 (s, 1H), 5.68 (s, 1H), 2.53 (t, J =
7.5 Hz, 2H), 2.50 (t, J = 7.8 Hz, 2H), 2.29 (t, J = 7.5 Hz, 2H), 1.64 — 1.46 (m, 6H), 1.44 - 1.24 (m,
18H), 0.98 - 0.84 (m, 9H); ""C NMR & 144.76, 144.57, 140.23, 137.48, 132.56, 120.40, 31.83,
31.79, 31.72, 30.69, 29.80, 29.75, 29.63, 29.57, 29.44, 29.28, 29.17, 28.62, 22.67, 22.62, 22.59,
14.09 (x2), 14.06; IR (neat) 2925, 2856, 1640, 1606, 1540, 1462, 1377, 1340, 1304, 1251, 1218,
1110, 1052, 1008, 894, 838, 782, 726 cm™; Anal. Calcd. for C,,H,,: C, 87.19; H, 12.81. Found: C,
87.56; H, 13.20.

(E)-6-Methyl-1,3,6-trihexylfulvene ((E)-9).

To a stirred solution of 4 (91.2 mg, 0.200 mmol) and Pd(PPh,), (11.5 mg, 0.0100 mmol) in
Et,0 (0.7 mL) was added Me,Zn (0.240 mL 1.00 mol/L in hexane, 0.240 mmol) at O °C and the
resulting mixture was stirred for 8 h at room temperature.  After the reaction was terminated by an
addition of a saturated aqueous solution of NH,Cl, the organic layer was separated and the aqueous
layer was extracted with hexane. The combined organic parts were washed with a saturated
aqueous NaHCO; solution and brine, dried over MgSQO,, and concentrated in vacuo to give a crude
oil, which was purified by column chromatography (Aluminium oxide 90 standardized — Merck,
hexane) to afford the title compound (E)-9 (61.7 mg, 90%) as an orange oil. 'HNMR & 6.12 (d, J
= 1.5 Hz, 1H), 6.09 (d, J = 1.5 Hz, 1H), 2.59 — 2.51 (m, 2H), 2.47 (t, J = 7.8 Hz, 2H), 2.34 (t, J =
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7.5 Hz, 2H), 2.18 (s, 3H), 1.66 — 1.50 (m, 6H), 1.48 - 1.26 (m, 18H), 0.98 - 0.87 (m, 9H); "“C
NMR 0 149.46, 144.28, 140.83, 138.44, 130.57, 115.16, 38.98, 32.00, 31.85, 31.79, 31.74, 30.12,
29.52 (x3), 29.46, 29.32, 28.90, 22.67, 22.62, 22.58, 20.44, 14.09, 14.07 (x2); IR (neat) 2925,
2856, 2729, 1622, 1602, 1534, 1462, 1375, 1303, 1268, 1219, 1181, 1111, 1076, 887, 832, 780, 726
cm’'; Anal. Caled. for C,H,: C, 87.13; H, 12.87. Found: C, 87.39; H, 13.08. The

b

stereochemistry of the title compound was determined by NOESY NMR spectroscopy.

(Z)-6-Methyl-1,3,6-trihexylfulvene ((Z)-9).

This compound was prepared in the same manner as described in the synthesis of (E)-9.
Column chromatography (Aluminium oxide 90 standardized — Merck, hexane) afforded the title
compound (Z)-9 in 89% yield as an orange oil. 'HNMR 8 6.11 (d, J = 1.8 Hz, 1H), 6.09 (d, J =
1.8 Hz, 1H), 2.62 - 2.47 (m, 4H), 2.33 (t, / = 7.8 Hz, 2H), 2.18 (s, 3H), 1.68 — 1.48 (m, 6H), 1.46 -
1.22 (m, 18H), 0.93 (t, J = 6.6 Hz, 6H), 0.92 (t, J = 6.9 Hz, 3H); "C NMR 8 149.99, 144.49,
140.38, 138.08, 130.83, 115.73, 35.65, 31.83, 31.80, 31.73, 31.45, 30.12, 29.84, 29.81, 29.55,
29.36, 29.03, 28.83, 22.68, 22.65, 22.62, 22.59, 14.10, 14.09, 14.04; IR (neat) 2929, 2728, 1622,
1533, 1462, 1375, 1304, 1267, 1223, 1171, 1111, 1084, 1023, 888, 833, 781, 726 cm™"; Anal.
Calcd. for C,sH,,: C, 87.13; H, 12.87. Found: C, 86.73; H, 13.08. The stereochemistry of the title
compound was determined by NOESY NMR spectroscopy.

The Demonstration Reaction Showing That the Bis-coupling Products Were Not Obtained

from Possible Site-isomers.

SiMes SiMe, ';ﬂg(l\gglar)ﬁﬁ :Q), " SiMe, SiMes
3)4 mol%),
CoHlis I Me,CulLi Ceta Me intoluene rt,12h  CeHis me et Me
+
I Sato, F. et al. I Me I
Angew. Chem., Int. Ed.
CeHi3 2002, 41, 3023-3025. CeH13 CeHi3 CeH13
21% (NMR) 74% (NMR)
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