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O O

OHHO

xs. aq. H2O2
Na2CO3 (1.5 eq)
activated carbon

H2O;
HCl

94%

C4H6O4

1) TsCl (1.1 eq)
    pyridine, 84%

2) EtONa
    EtOH-THF
    91%

O

CO2EtHO
HO

L. O. Weigel et al., J. Org. Chem., 56, 6225 (1991)
H. L. Frush et al., Carbohydr. Res., 72, 301 (1979)

O
MeO2C Br

1) 98% H2SO4, MVK
    –78 °C to rt, 77%

2)

    THF, 0 °C, 70%

O
(MeO)2P Li

1) H2, Pd/C

2) t-BuOK
   18-crown-6
    tol, 80 °C
    64% (2 steps)
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G. A. Kraus et al., J. Org. Chem., 55, 5423 (1990)
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F. M. Dean et al., J. Chem. Soc, 5096 (1964)
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1)
    EtOH, 80%

2) hν (pyrex)
    PhH, rt, 88%
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"Isolable Species" N
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O

W. Eberbach et al., J. Chem. Soc., Chem. Commun., 301 (1994)
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O. Yonemitsu et al., Tetrahedron Lett., 33, 1459 (1992)
O. Yonemitsu et al.,  Chem. Pharm. Bull., 30, 3097 (1982)

(1.3 eq)
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reflux, 14 h

60%

M.P.S. Ishar et al., Tetrahedron. Lett.,  40, 175 (1999)

Delter, A. et al., J. Chem. Soc., Perkin Trans. 1,  110, 129 (1975)
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R = Me, Et, n-Bu, -(CH2)4-
Nagao, Y. et al, Org. Lett., 6, 2133 (2004)

ThxBH2

(1.0 eq);

THF
0 °C, 1 h

O

O OMe

(1.0 eq);

rt, 3 h

NaCN (1.1 eq), rt, 1 h;
TFAA (1.2 eq)

–78 °C to rt, 1 h;

mCPBA (2.3 eq)
10 °C, 30 min

80%

O

O OMe

O

H. Nemoto et al., J. Org. Chem., 62, 7850 (1997)

TBSO

1) mCPBA*
    CH2Cl2, 0 °C

2) 10%HBF4 aq
     CH2Cl2, rt
     86% (2 steps)

*theoritically 1 eq

MgBr, CeCl3
THF, –78 °C to rt, 74%

3)

4) PdCl2(CH3CN)2
    DME, rt, 81%

O

H

α : β = 6 : 4
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OEt

MeLi (1.05 eq)
Et2O;

TMSCl (1.02 eq);

filtration;
120 °C (distillation)

65%

1) 

    ZnCl2, CH2Cl2
    91%

2) NaH, DMF
    0 °C, 82%
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Y. Kita, et al., J. Org. Chem., 55, 1108 (1990)


