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F. G. West et al., Org. Lett., 10, 3733 (2008)
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–78 °C to reflux

63%

A. Riera et al., Angew. Chem. Int. Ed., 52, 5355 (2013)

1) CuCl, Ag2CO3
    phenanthroline
    KOt-Bu, TMSCF3
    DMF, 40 ºC

2) Co2(CO)8
    hexanes, rt

    87% (2 steps)

3) norbornadiene
    toluene, 70 ºC
    79%

4) DBU, H2O
    CH3NO2, reflux
    61%
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K. I. Booker-Milburn et al., Org. Lett., 6, 1481 (2004)
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H. E. Zimmerman et al., Helv. Chim. Acta, 84, 1342 (2001)

10% KOH aq., rt;

4 M HCl aq., rt

83%

Ph R

R = 2-pyridyl
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1) MeCN, rt;
    TFAA, 0 °C;
    NaBH3CN, rt, 66%

2) NaOH, EtOH-H2O
    75 °C, 88%
3) K3Fe(CN)6, NaHCO3
    t-BuOH-H2O, rt, 92%
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E. J. Corey et al., J. Am. Chem. Soc., 121, 6771 (1999)
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J. A. Murry et al., Tetrahedron Lett., 34, 6215 (1993)
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A. Saito et al., Org. Lett., 15, 2672 (2013)
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O. Tsuge et al., Chem. Lett., 797 (1984)
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CH2Cl2, –78 °C to rt;

I2, NaOMe
MeOH, rt;

H2O2

n-Bu3P, DIAD

THF, 0 °C

44% (2 steps)
dr = 76 : 1
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R. A. Shenvi et al., J. Am. Chem. Soc., 134, 2012 (2012)

DIAD = diisopropyl azodicarboxylate


