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1) t-BuOK, DMSO
    30 to 40 °C, 85%

2) aq. HBr, THF
    0 °C, 85%

1) m-CPBA, NaHCO3
    CH2Cl2, 0 °C, 85%

2) ZnBr2, benzene
    reflux, 80% Ph
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J. J. Bloomfield and J. M. Nelke, Org. Synth., 57, 1 (1977)
L. E. Overman et al., J. Org. Chem., 50, 2403 (1985)
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1)
    HATU, i-Pr2NEt
    CH2Cl2, rt, 91%

2) DABCO, THF-H2O
    reflux, quant.

HS PPh2•BH3 O3, CH2Cl2, –78 °C;
Ph3P, rt;

H2, PtO2, rt;
HCl, MeOH, rt

lactam

J.-P. Zhu et al., J. Am. Chem. Soc., 136, 15102 (2014)
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Et2O, rt

84%

T. Gilchrist et al., J. Chem. Soc. Perkin Trans. 1, 2505 (1987)
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Hg vapor lamp
TFA, TPP, air

CH2Cl2, –10 °C;

aq. NaHCO3

55% after crystallization

J. Turconi et al., Org. Proc. Res. Dev., 18, 417 (2014)
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(20 mol%)
DBU (50 mol%)

CH2Cl2, 40 °C

60%, dr= 6:1
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J. W. Bode et al., J. Am. Chem. Soc., 131, 8714 (2009)
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1) MeNHOH·HCl, NaOAc
    CH2Cl2, rt, 72%

2) KOH, MeOH, rt
    88%

W. Eberbach et al., Eur. J. Org. Chem., 2715 (2005)
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R. L. Danheiser et al., J. Am. Chem. Soc., 136, 15489 (2014)

KHMDS (2.5 eq)
Br2 (3.6 eq)

toluene-THF, –78 °C

53%

TMSCl (2 eq)w
n-BuLi (2.1 eq)w

THF, –78 °C

73%
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