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1) DMSO, (COCl)2
    Et3N
    CH2Cl2, –78 °C

2) Ph3PCH2
    THF, –78 °C
    82% (2 steps)
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 98%

5% Pd/C, H2

EtOH

83%

P. Somfal et al., Tetrahedron. Lett., 36, 305 (1995)
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1) TiCl(Oi-Pr)3, c-C5H9MgBr
    THF (crude)

2) SiO2*, CF3CH2OH*;
    P(OEt)3, 68%

J. K. Cha et al., J. Am. Chem. Soc., 123, 11322 (2001)

*SiO2 and fluorocarbon solvents possess a high solubility of oxygen

S. D. Larsen, J. Am. Chem. Soc., 110, 5932 (1988)
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Bu3SnMgCl
THF,  –78 °C;

MsCl
68%
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THF,  –78 °C

82%

KHMDS

DME, 85 °C

90%

1) (COOH)2, silicagel
    CH2Cl2

2) H2O2, Ti(Oi-Pr)4
    i-Pr2NEt, Et2O, –30 °C

W. C. Still et al., J. Am. Chem. Soc., 105, 625 (1983)
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DMSO, 100 °C
96%

CO2Et
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1) Na2S2O3, H2O

2)

                   , Et3N

C11H18O2S

1) LDA, HMPA
    –78 °C to 0 °C

2) MeI
SMe

CO2Et

A. Kascheres et al., J. Org. Chem., 58, 1702 (1993)
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Δ
26 h

40%

D. E. Blackburn et al., J. Org. Chem., 34, 2799 (1969)
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R. L. Funk et al., Org. Lett., 8, 3995 (2006)
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CH2Cl2
reflux, 12 h

89%

O O
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O 1) PhNEt2, toluene

    110 °C, 5 h, 66%

2) (CF3CH2O)2P(O)CH2CO2Me
    KHMDS, 18-crown-6, 95%
3) Pd(OAc)2, PPh3, K2CO3
    CH3CN, reflux, 90%

N O

MeO2C

H

R. L. Funk et al., Org. Lett., 8, 3689 (2006)

Z. Yang et al., J. Org. Chem., 71, 6892 (2006)
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Dioxane - H2O
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THF
 –78ºC
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2,6-lutidine
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0ºC
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MS4A
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25ºC
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p-Nitrobenzaldehyde

dry CH2Cl2, –40 °C
93%

HCl aq., 100 °C
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T. Kataoka et al., Chem. Eur. J., 12, 3896 (2006)
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75 °C
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L. F. Frey et al., J. Am. Chem. Soc., 122, 1215 (2000)
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1) 

    [ReBr(CO)3(thf)]2 (cat.)
    MS4A
    toluene, 115 °C, 24 h

2) H2SO4, AcOH

          50% (2 steps)

H
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K. Takai et al., J. Am. Chem. Soc., 128, 12376 (2006)

T. K. Sarkar et al., J. Org. Chem., 68, 6919 (2003)
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1) CH2=CHCH2CH2CH2MgBr
    THF,−78 to 0 °C, 36%
2) PCC, CH2Cl2, rt, 83%

3) NaIO4 (1.0 eq), MeOH-H2O
     0 °C to rt, 85%

(C3F7CO)2O
TsOH

toluene
reflux

67%

O
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1) MVK
    H2SO4
    rt, 77%

2) (MeO)2POCH2Li
    THF, –78 ºC
        70%

3) Pd/C, H2
    MeOH

4) t-BuOK, 18C6
    toluene, 80 ºC
    64% (2 steps)

G. A. Kraus et al., J. Org. Chem., 56, 4147 (1991)
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Ar = 4-Cl-C6H4

85% (3 steps)64% (2 steps)

G. Hajós et al. J. Org. Chem., 68, 5652 (2003)
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