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C. H. Heathcock et al., J. Org. Chem., 58, 564 (1993)
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Hg(NO3)2 (1.04 eq)
CH2Cl2

–30 °C to rt;
NaOH, MeOH, 0 °C;

NaBH4
NaOH, MeOH

0 °C to rt

1) conc. HCl aq.
    reflux

2) O2,Adams cat.
    EtOAc; H2, 0 °C
3) NaOH, MeOH
    reflux
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HN O+

(7.0 eq)

Bicyclic
(except for indole)

C20H26N2

K. Takeda et al., Org. Lett ., 10, 1803 (2008)
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NaHMDS (1.3 eq)
THF, –80 ºC;

;
–80 to –20 ºC;

NaHMDS, –80 ºC;

N
O

PhPhO2S

Bicyclic
compound

Pb(OAc)4

MeOH-PhH

95%

O
MeO2C

CHOPhMe2Si

TBSO OBn

64%

V. Singh et al., Synlett, 1222 (2008)

F. G. West et al., Org. Lett., 10, 3733 (2008)
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O hν, aq MeOH, 10 °C;

55 °C, 60%

MeLi

Et2O
–78 °C to reflux

63%

Me

O

OH H

H
Tricyclic
C14H16O3

C15H16O5

TsN

OH OH

Me

1) NaIO4
    MeCN-H2O, 0 °C

2) Zn, NH4Cl
    dioxane, reflux
    62% (2 steps)

*NaH
*MeI

THF

72%

hν

benzene

52%

NTs
O Me

HH
Me

Me

*theoretically amount: 1 eq.
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1) H2O2, Na2CO3
    EtOH, 0 °C, 95%
2) NaOH
    EtOH, rt, 60%

3) LHMDS, BOMCl
    THF, –78 to –20 °C
    53%

1) Al(Oi-Pr)3
    i-PrOH, reflux

2) SOCl2
    CH2Cl2, 60 °C
    97% (2 steps)
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D. Y. Gin et al., Angew. Chem. Int. Ed., 47, 6821 (2008)

AuCl3 (2 mol%)
AgSbF6 (6 mol%)

toluene, 50 °C

87%
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Y. Yamamoto et al., Org. Lett., 10, 3137 (2008)
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H 1) n-BuLi, THF-DMSO
    –20 to –10 ºC, 80%

2) TsOH, THF-H2O
    rt, 73%

3) NaBH3CN, TFA
    MeOH, rt, 89%

4) Raney Ni
    acetone-cyclohexane
    reflux, 92%
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Y. Langlois, J. Org. Chem., 50, 961 (1985)

R. W. Armstrong et al., J. Am. Chem. Soc., 118, 2574 (1996)

N MePh
PMB

COOMeMeOOC
CH3COOH
PMBNH2
PhCHO

NC

1) MeOH, rt, 12h

2) 
    HClaq, toluene
    100 ºC, 63%

COOMeMeOOC

Me

Me

C21H22O4


