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1)
                     (3.3 eq.)

    ZnCl2 (2.5 eq.)
    CuBr⋅Me2S (0.4 eq.)
    HMPA
    
    THF/Et2O, 0 °C to rt
    83%
2) hν
    hexane/CH2Cl2, rt
    98%

1) p-TsOH
    THF/H2O, rt
    85%

2) C=S(imid)2, DMAP
    CHCl3, reflux
    85%
3) n-Bu3SnH, AIBN
    benzene, 80 °C
    87%, dr = 3:2
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C. M. Shafer and T. F. Molinski, J. Org. Chem., 61, 2044 (1996)

K. Ohe and S. Uemura et al., J. Am. Chem. Soc., 124, 526 (2002)
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DMSO, 80 °C

72%

C. B. Miao et al., J. Org. Chem., 81, 12443 (2016)
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