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I. Marek et al., Org. Lett., 7, 5313 (2005)
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    dr = 1.4:1

2) isomerization*2

    dr = 6:1

    80% (2 steps)

MeLi, THF, –78 °C;

–78 °C to –20 °C;

ICH2MgCl
 –78 °C to rt
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*theoretically 2 eq

*2BHT (cat.), AcOEt, MW, 120 °C
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P. Metz et al., Eur. J. Chem., 1144 (2006)
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toluene, 60%, 95%ee

1) 2) DMAP (20 mol%)
!!!!CH2Cl2
    50 °C, 92%
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J. Patrick et al., Org. Lett., 11, 3782 (2009)
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1) LiOH
    H2O/THF, rt

2) NBS
    NaHCO3 
    CH2Cl2
    0 ºC to rt
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J. A. Porco, Jr. et al., Org. Lett., 9, 4983 (2007)
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R. D. Miller et al., J. Org. Chem., 56, 1453 (1991)

Me Cl
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Et3N

150 °C
(autoclave)

1) RuCl3•3H2O
    NaIO4
    MeCN-CCl4, rt

2) (COCl)2, rt
3) CH2N2, Et2O
    –10 °C to rt
    66% (3 steps)

bicyclic
compound xylene

130 °C

60%

O
O
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Armin de Meijere et al., Org. Synth., Vol. 69, 144 (1990)
Armin de Meijere et al., J. Org. Chem., 64, 755  (1999)

1) ethylene (20 atm)
    Na2CO3
    C2Cl4, 170 °C, 75%

2) KOH, MeOH
    reflux, 41%
3) AG 50W-X8 resin 
    CH2Cl2, rt, 80%
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    CH2Cl2, 38 °C, 91%

2) xylene, reflux, 56%
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1H NMR (CDCl3)
!: 1.42-1.52 (m, 2H)
    1.69-1.78 (m, 2H)
    3.84 (s, 3H)
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50% NaOH aq
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benzene, rt
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K. Isagawa et al., J. Chem. Soc., Perkin Trans. I, 2283 (1991)
X. Huang et al., Adv. Synth. Cat., 351, 135 (2009)
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1 M HCl aq.
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R. L. Danheiser et al., Org. Lett., 4, 2465 (2002)
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0 °C to rt
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