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    MeOH, reflux, 64%
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EtNO2
–78 to –50 °C

60% (brsm)

J. C. Lee and J. K. Cha, Tetrahedron, 56, 10175 (2000)
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toluene, 60 °C
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Me Me

N. Chatani et al., J. Org. Chem., 74, 5471 (2009)
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C. D. Vanderwal et al., Tetrahedron Lett., 56, 3165 (2015)
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H. Hamersma et al., Tetrahedron Lett., 35, 335 (1994)

O

OMe

O

OMe

Me

Cu(SbF6)2 (1.0 eq)

CH2Cl2, rt

91%

OMe

O O

Me

MeO

A. J. Frontier et al., J. Am. Chem. Soc., 129, 8060 (2007)
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1) cyclopentadiene
    Et3N, TFE-Et2O
    –78 °C to rt
    70%

2)

              THF
    –78 to –30 °C
    90%

cyclobutane

M. Harmata et al., Org. Lett., 7, 2563 (2005)
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[(Cp*RhCl2)2] (2.5 mol%)
Cu(OAc)2 (2.1 eq.)

AcOH (0.1 eq.)

dioxane, 60 °C

86%

D. J. Burns and H. W. Lam, Angew. Chem. In. Ed., 53, 9931 (2015)
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NaH, DMF, rt;

B, 80-90 °C

41% from A

1) Br2, CHCl3, rt

2) aq. NaOH

89% N
NCl

Cl
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P. J. Crowley et al., Tetrahedron, 62, 8966 (2006)


