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E. I. Léon, E. Suárez et al., Angew. Chem. Int. Ed., 47, 8917 (2008)
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R. W. Fischer et al., Org. Process Res. Dev., 5, 581 (2001)

E. Vedejs et al., J. Org. Chem., 65, 5498 (2000)
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1) NaOEt
    EtOH, rt
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P. Langer et al., Chem. Commun., 3044 (2003)
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J. Christoffers et al., Eur. J. Org. Chem., 1809 (2012)
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CH2Cl2-Et2O
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50% (2 steps)

MeMgBr
Et2O, 0 °C to rt;

TMSOTf, rt;
1 M HCl aq.
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J. S. Johnson et al., Org. Lett., 12, 944 (2010)
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TIPS

HO
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H2O (5 mol%)
C6H5Cl, 40 °C
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M. C. Kozlowski et al., Angew. Chem. Int. Ed., 51, 2448 (2012)
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CO2EtEtO2C

toluene, 80 °C

74% N
CO2Et

CO2Et

O
NO2 MgCl

THF, –70 °C;
sat. NH4Cl aq

65%
(E:Z = 98:2)
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G. Bartoli et al., J. Org. Chem., 55, 4456 (1990)
J. Yang et al., Angew. Chem. Int. Ed., 51, 5110 (2012)
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O1) Rh2(pfb)4 (cat.)
    benzene, rt, 94%

2) xylene, 145 ºC
    68%

A. Padwa et al., J. Org. Chem., 68, 227 (2003)
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S p-tol

O n-BuLi (1.1 eq)
THF, –78 °C;

TMSCl, –78 °C

quant.

MeLi
THF, –78 °C;

SO2, THF
–78 to –70 °C

75%
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Me Me
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S. E. Denmark et al., J. Org. Chem., 52, 4031 (1987)
B. Zwanenburg et al., Tetrahedron Lett., 32, 3867 (1991)

Ph3P

CH2Cl2, rt

73%

NO2NH

CO2Et

Ph
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p-NsCl (3.0 eq.*)
CH2Cl2-pyridine, rt;

KOH, rt

97%
(∗ theoretically 2 eq.)

(trans:cis = 90:10)

J. Farrás et al., Tetrahedron, 57, 7665 (2001)
O. Kwon et al., J. Am. Chem. Soc., 131, 6318 (2009)
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CO2Et toluene, reflux
   

95%
(diastereomeric mixture)

1) 5% Na/Hg
    THF, rt, 75%

2) n-Bu3SnH (5.0 eq)
    AIBN (2.0 eq)
    benzene, reflux
    83%

+
N

O

O
H

A. Padwa et al., J. Org. Chem., 75, 1992 (2010)




