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1) n-BuLi (1.5 eq.), THF
    0 °C, 20 min;

Me

Br5 min, 89%

2) AD-mix-! (1.0 eq.)
    MeSO2NH2 (1.0 eq.)
    t-BuOH-H2O
    0 °C, 40h, 71%
3) H2, Pd/CaCO3/PbO
    EtOAc, 10h, 95%

"-spiroketal
"-lactone

intermediate
(after 

the forth step)

4) 1O2, MB#, h$

     CH2Cl2
     0 °C, 2.5 min; 

     Ac2O (1.0 eq.)

     pyridine, 7 min, rt, 41%

5) mCPBA (1.5 eq.)
    NaHCO3, CH2Cl2
    0 °C to rt, 8h, 80%
6) TiCl4 (1.0 eq.)
    CH2Cl2, –50 °C, 80%
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O
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H OH

Me

O

G. Vassilikogiannakis et al., Org. Lett., 11, 4556 (2009)

#MB = Methylene Blue
          (Photosensitizer)

60%

1) H2, Pd/C, toluene, 90%
2) NaBH4, MeOH 
    10 °C, 68%

3) NaH, BnBr, TBAI
    THF, 77%

G. K. Trivedi et al., J. Org. Chem., 69, 967 (2004)
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Dowex 50W-X4
LiBr, H2O

88%
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O1)
    CH2Cl2
    –78 ºC to 25 ºC
    72%

2) toluene
    120 ºC (sealted tube) 
    66%

1) H2, Pd/C
    EtOH, rt

2) LiAlH4 (2 eq)
    THF, 0 ºC;    
    silica gel, rt
    35% (2 steps)
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A. Padwa et al., J. Org. Chem., ASAP (Dol: jo901336z)

(4 eq)

Theoretically 1 equivalent

Et

Cl

Cl

1) Mg (2 eq), THF;
    CO2, 68%

2) ethyl chloroformate
    Et3N, CH2Cl2
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cholorobenzene
135 ºC
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E. L. McCaffery et al., J. Organomet. Chem., 8, 17 (1967)
P. Magnus et al., J. Am. Chem. Soc., 105, 4739 (1983)

containing one olefin

Cl
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ZnCl2

benzene
rt

71%

1) NaBH4, CeCl3,

    MeOH, –78 ºC

2) DMAP, Ac2O,
    pyridine, rt

OTBS

3M LiClO4

EtOAc
0 ºC to rt

87%

NaClO2

NaH2PO4

2-methyl-2-butene

THF-t-BuOH-H2O
rt

98 %

Pd(OAc)2

Cu(OAc)2
NaOAc, O2

DMSO
80 ºC

78 %

O

O
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H

87 % in 2 steps

Stephen P. Waters et al., Org. Lett., 2009, ASAP (doi: ol902154p)
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S(O)Ph

OCO2Me

MeO OTMS

MeCN, rt
(o-silylation);

evap.;

O

Tf2O, 2,4,6-collidine
MeCN, –40 °C

73%

1) i-PrNH2
    MeCN, rt
    89%

2) mCPBA
    CH2Cl2
    –78 to –35 °C
    85%

1) TFAA
    CH2Cl2, 0 °C
    82%

2) TFA
    CH2Cl2, 0 °C
    87%
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Y. Kita et al., Angew. Chem. Int. Ed., 46, 7458 (2007)

C26H20O4S

OBn
MeO

1) Cp2ZrBu2
    –78 to 20 °C, 1.5 h;
    CuCl (0.1 eq.)
    3,4-dichlorobutene;
    3M HCl, 83%

2) NaOMe, DMF
    rt, 66%

Cp2ZrBu2
–78 to 20 °C, 1.5 h;

CuCl (0.1 eq.)
2,3-dichloropropene;

3M HCl
84%

Cl

MeO

H

H

P. Hermann et al., J. Org. Chem., 73, 6202 (2008)
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CH2Cl2-MeOH
–78 °C;

Me2S

sunlight;

HIO4, MeOH

54% (2 steps)
dr = 4:1
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A. J. Herrera et al, Synlett, 1851 (2007)

OH

OH

OH O

O

B. M. Trost et al, J. Am. Chem. Soc., 114, 5476 (1992)

CpRu(PPh3)2Cl (10 mol%)
NH4PF6 (20 mol%)

100 °C

71%
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xylene
reflux

88%

1) p-AcNHC6H4SO2N3
    Et3N, MeCN, 100%

2) Rh2(OAc)4 (1 mol%)
    benzene, reflux, 88%

h! (>290 nm)

MeCN

69%
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M. J. Porter et al., Org. Lett., 10, 5477 (2008)
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25 °C
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83% ee
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T. Rovis!et al., J. Am. Chem. Soc., 126, 9518 (2004)


