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1) KHMDS
    THF, –30 ºC
    83%
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1) NaClO2
    NaH2PO4•2H2O
    2-methyl-2-butene
    t-BuOH-H2O, 0 °C

2) NaBH4*
    MeOH
    93% (2 steps)
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J. L. Wood et al., J. Am. Chem. Soc., 130, 2087 (2008)
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Ar = 2-(trifluoromethyl)phenyl

DEAD (2.5 eq.)
PPh3 (1.2 eq.)

toluene
reflux

74%
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V. Nair et al., Angew. Chem. Int. Ed., 46, 2070 (2007)

*Reduction of N-Cl bond
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t-BuLi, Et2O, –78 to –45 ºC;
a, Et2O, –78 to –25 ºC;

b, HMPA/Et2O, –78 to 0 ºC

56%

1) TBAF, THF, 98%
2) MsCl, Et3N,CH2Cl2

3) K2CO3, MeOH
    5% Na-Hg, Na2HPO4
    95% (2 steps)
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A. B. Smith, III et al., Org. Lett., 6, 1493 (2004)
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1) Pd(PPh3)4 (14 mol%)
    LiCl (8.2 eq), CuCl (6.9 eq)
    DMSO, 60 °C, 78%

2) hv (450W Hg lamp)
    diisopropylamine
    Et2O, 82%

3) SmI2 (2.5 eq)
    HMPA, THF
    rt; PhSeBr, 50%

4) mCPBA (1.05 eq)
    –78 °C, 86%
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E. J. Sorensen et al., J. Am. Chem. Soc., 128, 7025 (2006)
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P. J. Walsh et al., J. Am. Chem. Soc., 130, 4097 (2008)

n-BuLi, THF
–78 °C;

PhCHO
–78 °C

90%

NBS (1 eq)
THF-H2O;

1N HCl

72%
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(COCl)2, DMSO
–78 °C;

Et3N
–78 °C to rt;

acidic work up

67%                                                    
J. C. Menendez et al., Synlett, 2792 (2007)
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1) Li, liq. NH3
    EtOH, THF
    –78 °C

2) 1N HCl, THF
    59% (2 steps)

Zn, CH2Br2, TiCl4

THF-CH2Cl2

62%
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hν, AcOEt;
evaporation;

aq. Na2CO3
MeOH

77%

Me Me
C9H14

H. Takeshita et al., Bull. Chem. Soc. Jpn., 68, 2393 (1995)
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1) NaNO2
    aq. HCl, 0 °C;

    90%

2) conc. HCl
    H2O
    rt
    94%

O
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MeMe 3) H2 (50 psi)
    cat. Pd/C
    EtOH, 70%*

4) NaNO2
    aq. H2SO4
    0 to 60 °C
    91%
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C. Venturello et al., Synthesis 283 (1979)
A. M. Almerico et al., J. Med. Chem. 48, 2859 (2005)

C10H9N3O3

*The double bond of the enone is not reduced under this condition.
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1) PhN2BF4, Py
    H2O, –10 to –5 °C

2) NaBH4, MeOH
    70% (2 steps)

H2, Pd/C
5% HCl

MeOH

66% N
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S. M. Weinreb et al. J. Org. Chem. 47, 2833 (1982)
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