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D. M. Hodgson et al., J. Org. Chem., 70, 8866 (2005)

i-PrSH

1) KH, THF, 20 °C;
    trichloroethylene (1.1 eq)
    MeOH, –50 to 20 °C;
    n-BuLi (2.2 eq), –70 to –40 °C

2) MeCO3H
    MeOH-THF, 0 to 20 °C
    53% (2 steps)

N-Boc
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neat, 85 °C
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Et3B, dry air

CH2Cl2, 20 °C
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CH2Cl2
40 ºC

(16 kbar)

70%

1) TTMSS, cat. AIBN
    benzene, reflux
    quant.

2) Pd(PPh3)4 (10 mol%)
    PPh3, THF, rt
    quant.
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I. E. Marko et al., Org. Biomol. Chem., 4, 1464 (2006)

M. Mori et al., Organometallics, 14, 1548 (1995)
M. Mori et al., J. Org. Chem., 61, 1196 (1996)

Cp2ZrCl2

t-BuPh2SiLi (1.0 eq.)
THF, –78 to 0 °C;

PhNC, –78 °C to rt

71%

reagent A
(C33H34NSiZrCl)

reagent A

LiEt3BH, Et2O
0 °C to rt;

sat. NH4Cl aq

73%

n-BuLi 
THF-HMPA

 –78 °C;

BnO(CH2)3I
 –78 to 0 °C;
10% HCl aq.

67%
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N

O

O
i-Pr

CO2Et

Bn

1) NH2OH·HCl
    NaHCO3
    EtOH-H2O, rt, 76%

2) AcOH, 100 °C
    53%

3) methyl propiolate
    toluene, reflux
    56% N

N

CO2MeCO2Et

H
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V. Murray et al., Org. Lett., 6, 1931 (2004)
V. Murray et al., J. Org. Chem., 72, 3097 (2007)
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C. H. Oh et al., J. Org. Chem., 74, 370 (2009)

OAc
Ph

O

OAc
Ph

AuClPPh3, AgSbF6
(3 mol%)

CH2Cl2/H2O, rt

82%

Pb(OAc)4 (2.4 eq)

AcOH, 25 °C

75%

S. Arseniyadis et al., Chem. Eur. J., 12, 7337 (2006)
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C15H20O6

K2CO3

MeOH-H2O
25 °C

90%
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I. Yavari et al., Synlett., 15, 2293 (2010)

BnNH2, Ph3P

CH2Cl2, rt
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IBX (2.0 eq.)

TsOH (0.2 eq.)

PhF-DMSO
65 °C

85%

IBX (3.0 eq.)

DMSO
90 °C

76%

IBX (2.2 eq.)

THF-DMSO
85 °C

74%
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K. C. Nicolaou et al., Angew. Chem. Int. Ed., 40, 202 (2001)
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