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Y. Q. Tu. et al., Angew. Chem. Int. Ed., 43, 1704 (2004)
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2) PDC, CH2Cl2
3) SmI2, HMPA, t-BuOH, THF
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J. Warkentin et al., Can. J. Chem., 75, 120 (1997)
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C. Tomasin et al., Org. Lett., 1, 2153 (1999)
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Snider, B. B. J. Org. Chem., 53, 4508 (1988)
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CO2Me1)
toluene, reflux

2) mCPBA, CH2Cl2

3) CO2Me
benzene, reflux

4) MsCl, pyridine
5) DBN
    benzene

6) xylene
    reflux

40% overall yield

J. J. Tufariello et al., J. Am Chem. Soc. 101, 2435 (1979)
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1) CuBr2 (2.0 eq)
    CHCl3-EtOAc
    reflux, 12 h;
    filtration; 

    Et3N (1.0 eq)
    0 °C, 2 h
    70%

2) Tf2O (1.1 eq)
    

    CH2Cl2
    0 °C, 1 h;
    rt, 3 h
    84%

3)
                      (2 eq*)  
    cat. PdCl2(PPh3)2
    Hünig base (3 eq)

    DMF
    80 °C, 24 h
    82%
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(1 eq)

* theoretical amount: 1 eq
G. W. Gribble et al.,  Synth. Commum., 22, 2129 (1992)
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1) t-BuOK (2 eq);
    O2

    benzene, 50 °C
    67%

dimeric
compound

2) p-TsOH
    benzene, reflux
    72%

3)
CO2Et
CO2Et

EtAlCl2
CH2Cl2, rt
42%
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CO2Et
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H

L. Fitjer et al. Tetrahedron, 54, 10713 (1998)

I

BuLi, THF, –78 °C;

1) NaH, DMPU, THF;
    propargyl bromide
2) TsOH
    acetone-H2O

3) SmI2, HMPA
    t-BuOH-THF

J. D. Kilburn et al. J. Chem. Soc., Chem. Commun., 1875 (1998)
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STr Ph3P=O (3 eq.)
Tf2O (1.5 eq.)
CH2Cl2, 0˚C

10 min
98%
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NPh COOMe

                                                                         
S. L. You et al, Angew. Chem. In. Ed., 42, 83 (2003)
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Bubbling O2
TPP (sensitizer) (0.05 eq)

hν (300W) 

CH2Cl2
40 °C, 90 min

62%
TPP = meso-tetraphenylporphyrin

R. Riguera et al. J. Org. Chem., 65, 4671 (2000)
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