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J. H. van Maarseveen et al., Angew. Chem. Int. Ed., 42, 4373 (2003)

Y. Hayashi et al., J. Org. Chem., 69, 5966 (2004)
H. Yamamoto et al., Synlett, 705 (2006)
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1) t-BuOK
    DMSO, 0 °C
    78%

2) KBH4
    MeOH, 0 °C
3) TBSCl
     imidazole
     DMF, rt
     80% (2 steps)

hν, Cl(CH2)2Cl;
evaporation;
CO, MeOH

 70%

t-BuOK
THF, –105 °C;
NCS (1 eq), rt;

t-BuOK, –105 °C;
–105 °C to rt

60%

J. H. Rigby et al., J. Am. Chem. Soc., 121, 8237 (1999)

PhO Br

1) PPh3, phenol
    90 °C, 48 h

2) EtOAc, reflux
    24 h

1) NaHMDS (4 eq)
    THF, –78 °C;
    PhCHO, 90%

2) t-BuOK
    rt, 2 h, 60%

Ph

CCl3CO2H
CCl3CO2Na

MeCN, 95%
salt A

(MW < 400)

P. L. Fuchs et al., J. Am. Chem. Soc. 126, 14314 (2004)
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W. Oppolzer et al., Tetrahedron Lett., 27, 5471 (1986)

Cl

Mg (5 equiv), THF
–65 °C → rt → 65 °C;

CuI (1.1 equiv)
TMEDA (3 equiv)

–65 to –40 °C;

(0.95 equiv)
–78 °C

76%

CO2Me
C16H26O2

1) NaOH
    MeOH-H2O, 65 °C
    100%

2) (COCl)2
    toluene, rt
3) i-Pr2NEt
    toluene, reflux
    57% (2 steps)
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dr = 3:1
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TMSOTf, EtNO2
74%

1) Pd/C
    mesitylene
    98%

2) NaOH, EtOH/H2O (1:1)
    reflux 
    75%
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Brian L. Pagenkopf et al., Org. Lett., 10, 157 (2008)
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O
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ZnCl2, Et2O
CuBr·SMe2
HMPA, THF

83%

hν

hexane

95%

1) 10% HCl aq.

2) (imid)2CS
    DMAP, THF
    85% (2 steps)

O

HO

CO2Me

nBu3SnH
AIBN

benzene
reflux

92%

Tetracyclic
Compound

M. T. Crimmins et al., Tetrahedron Lett., 37, 8703 (1996)

OO

HO
Me

1) PhI, CO, CO2
    Et3N, Pd(PPh3)4
    100 °C, 79%

2) BBr3, CH2Cl2
    95%

OBn
1) o-NO2C6H4SeCN
    P(n-Bu)3, THF, 90%

2) H2O2, THF, 85%
OO

O

O

Ph

Me

K. C. Nicolaou et al., J. Am. Chem. Soc., 130, 11114 (2008)
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hexane
reflux

74%*
*mixture of two stereoisomers

Ph2O

reflux

89%

PhLi, 0 °C, THF;

aq. NaOH
66%

NMe

Ph
O

R. S. Grainger et al., J. Org. Chem., 73, 8116 (2008)
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(12.0 eq.)
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80 °C 
20 min

69%

POCl3 
(12.0 eq.)

DMF
120 °C 
20 min

78%
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M. Shi et al., J. Org. Chem., 73, 8317 (2008)

Ti(Oi-Pr)4 (0.1 equiv.)
EtMgBr (4 equiv.)

THF-Et2O (4:1)

51%

PhCHO, Na2SO4
Al(OTf)3 (0.3 equiv.)

CH2Cl2, –10 °C;

TiCl4 (1 equiv.)

55%
O

O

Ph

OH
CO2Et

K. E. O'Neil et al., Org. Lett., 7, 515 (2005)

OTBS

1) nBuLi (2.2 eq),THF, -78oC to rt ;
    ICH2CH(OCH3)2*
　　　　HMPA, -78oC to rt, 81%

2) TBAF, THF, 90%
3) BocNHTs, PPh3, DEAD, THF, 89%
4) HCl, MeOH, 85%

1) LHMDS (3.0 eq), nBu3SnCl
    THF, 0oC,  66%

2) PhI+CN -OTf, CH2Cl2, -40 oC ;
    tBuOK, THF, -40 oC
    56%

N Ts

OCH3

K. S. Feldman et al., J.Org. Chem., 61, 5440, (1996)
* theoretical amount: 1 eq.


