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P. Knochel et al., Tetrahedron Lett., 36, 231(1995)
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1) I2, NaHCO3
    acetone-H2O, 0 °C
    87%

2) MeI, Ag2O
    CH2Cl2, rt
    99%

3) n-BuLi, CuI
    TMSCl, THF
    –78 °C to rt
    92%

4) vinyllithium
    THF, –78 °C
5) benzylamine (excess)
    cat. p-TsOH
    µW, 150 °C
    42% (2 steps)
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A. Padwa et al., Org. Lett., 11, 1233 (2009)
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[TpRu(PPh3)(CH3CN)2]PF6 
(10 mol%)

toluene, 100 °C

86%
Tp = tris(1-pyrazolyl)borate

R.-S.Liu et al., J. Am. Chem. Soc., 127, 4186 (2005)
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C. D. Vanderwal et al., J. Am. Chem. Soc., 131, 7546 (2009)
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cyanoacetamide
(3.0 eq.)
K2CO3

ethyleneglycol
mw, 120 °C

87%

O

Ar = p-ClC6H4

+

S.-J. Tu and G. Li et al., J. Am. Chem. Soc, 131, 11660 (2009)
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NaOH
CHCl3

acetone
rt to reflux

42%

SOCl2
toluene;

Et3N
toluene, rt

94%

CNPh3P 260-270 °C
1-2 Torr

54%
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J. M. Rao et al., Tetrahedron, 43, 5335 (1987)
E. J. Corey et al., J. Am. Chem. Soc., 91, 4782 (1969)
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71%
(dr = 95 : 5)
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F. Chemla et al., Chem. Eur. J., 16, 12668 (2010)
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R. J. Thomson et al.,  Angew. Chem. Int. Ed., 50, 4437 (2011)
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