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Reagents and conditions:: a) BuLi, t-BuOK, BrCH,CH,Br, THF, -78 °C to - 45 °C then Cul, rt. 7% yield (syn:
anti = 1:3).  b) BuLi, t-BuOK, BrCH,CH,Br, THF, -78 °C to - 45 °C then BuzSnCl, rt. ¢) Cu(2-C4H3SCO,),
-20°Ctort. 47% yield (2 steps; syn: anti = 1:3) d) cat. [P(CgH11)3],RUCl,=CHPh, CH,=CH,, toluene, -78 °C
tort, 24 h. 30% yield. e) 2,3-Dichloro-5,6-dicyano-1,4-benzoquinone, toluene, 110 °C, 3 h. 70% yield.
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Reagents and conditions: (a) Pd(OAc), 5 mol%, PPh; 10 mol%, Bu,NOAc 1000 mol%, Na,COz;, MS 4 A,
1,4-dioxane, 100 °C, 2 h, 55%; (b) NaN(SiMes), 350 mol%, (2,6-diMePhQO),P(0)CI 350 mol%, P(O)(NMe,)3
350 mol%, THF, -80 °C, 75%; (c) Pd(OAc), 5 mol%, PCy;HBF, 10 mol%, MeMgl 400 mol%, THF, 40 °C, 2 h,
72%; (d) Grubbs 1st generation catalyst 50 mol%, CH,CI,, under ethylene, 40 °C, 6 h, then Grubbs 2nd
generation catalyst 50 mol%, CH,Cl,, 40 °C, 12 h, 24%; (e) 2,3-dichloro-5,6-dicyano-p-benzoquinone 600
mol%, CH,Cl,, 0 °C, 1 min, 68%.
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