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J. D. Winkler et al., J. Am. Chem. Soc., 111, 4852 (1989)
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1) acetone, TFA, TFAA, 84%
2) hν

3) NaBH4, EtOH
4) NaH, THF, 60% (2 steps)

L. E. Overman et al., J. Am. Chem. Soc., 127, 18054 (2005)
L. E. Overman et al., J. Org. Chem., 57, 1035 (1992)
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    NMP, CO
    50 °C
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A. Bhattacharjya et al., Org. Lett., 7, 207 (2005)
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1) isopropenyl lithium
    Et2O, 0 °C

2) PBr3
    Et2O, 0 °C
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    MeCN

4) NaH, THF
    reflux, 6 h
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D. A. Evans et al., Tetrahedron Lett., 47, 4691 (1973)
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1) HBBr2·SMe2, CH2Cl2

2)              , THFO

3) Bu3SnH(0.01eq), 
    NaBH3CN(2.5 eq), THF
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R. A. Batey et al., Angew. Chem. Int. Ed., 38, 1798 (1999)
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POCl3, DMF
75 °C;

H2O

80%

C10H6O3

1) p-anisidine
    p-TsOH·H2O
    tol, reflux (Dean-Stark)

2) CH2=C=CHCO2Et
    PPh3 (cat)
    benzene, reflux, 55%

O N

O CO2Et

PMP

P. S. Ishar et al., Org. Lett., 2, 2023 (2000)
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V. L. Boyd et al., Tetrahedron Lett., 31, 3849 (1990)
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Cu(acac)2 (10 mol%)

toluene, reflux N

OMeO2C

F. G. West et al., Org. Lett., 7, 2949 (2005)

cis : trans = 3.6 : 1

Robert A. S. et al., J. Org. Chem ., 69, 1598 (2004)

1) NH2OH.HCl
    NaOAc, MeOH
    rt, 24h

2) 190 °C
   (sealed tube)
    toluene, 3.5h
    59% (2steps)
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Tricyclic
compound

1) DIBAL, toluene
    -78 °C,2h, 100%

2) n-PrP+Ph3Br-
    KHMDS, THF
    -40 °C,24h, 62%
3) H2, 10%Pd/C
    MeOH, 69%
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OMs 1) NH2NH2·H2O

    neat, rt

2) TBSOTf, pyr.
    CH2Cl2, 0 °C
    85 % (2 steps)
3) LTA, toluene, rt
    48 %
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A. Vassella et al., Helv. Chim. Acta, 87, 2405 (2004)
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Y. Six et al., Euro. J. Org. Chem., 70, 4654 (2005)
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Ti(Oi-Pr)4 (1.4 eq)
c C5H9MgCl (4.5 eq)

THF, 20 ºC
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L. Barriault et al., Org. Lett., 7, 5921 (2005)
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1) 

    K2CO3, NaI

    12 h, reflux
    80%

2) mCPBA (1.0eq)
    CH2Cl2
    12 h, rt
    90%

3) MeOH
    2 h, reflux
    86%

N O
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M. Abass et al., Heterocycles, 65, 901 (2005)
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1) LAH, THF, rt
    76% (2 steps)

2) ClSO3H
    CH2Cl2, –78 °C
3) H2, Pd/C
    cHex, rt
    43% (2 steps)
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R. L. Snowden et al., Helv. Chim. Acta, 88, 3055 (2005)
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PhPh 1) NIS (2.5 eq)
    MeCN-H2O
    0 °C, 62%

2) DDQ
    MeCN-H2O
    60 °C, 58%

3) NaClO2, 2-methyl-2-butene
    NaH2PO4, t-BuOH-H2O
    rt, 92%

4) CAN, MeCN-H2O, rt;
    K2CO3, rt, 80%

O OI

O

Y. Kita et al., Angew. Chem. Int. Ed., 44, 734 (2005)


