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1) H2O2, NaOH
    MeOH
    0 °C to rt
    72%

2) O3, CH2Cl2
    −78 °C;
    Me2S, rt
    95%
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P. Wipf et al., Tetrahedron, 66, 5852 (2010)

[Ir(OH)(cod)]2 (5 mol%)
P(n-Oct)3 (30 mol%)
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100 °C
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Y. Ishii et al., Org. Lett., 11, 3510 (2009)
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R. K. Boeckman, Jr. et al., Org. Lett., 4, 3891 (2002)

X. Xu et al., J. Am. Chem. Soc., 133, 1775 (2011)
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1) NaH, toluene
    110 °C, 85%

2) LiAlH4, THF
    0 °C to rt, 93%

3) DMP, CH2Cl2
    rt

4) CHCl3, reflux
    92% (2 steps) O
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PMBOAr = 2,6-Me2Ph
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NiCl2 (1.0 mol%)

1,3-butadiene (10 mol%)

THF, 0 °C
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N. Kambe et al., J. Am. Chem. Soc., 124, 4222 (2002)
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1) CrO3, H2SO4
    acetone, 0 °C

2) aq HCHO, pH 7.0
    50% (2 steps)
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C. H. Heathcock et al., J. Am. Chem. Soc., 111, 1530 (1989)
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[Pd(η3−allyl)Cl]2
(5 mol%)

(Me3Si)2, xylene
100 °C

85%

1) pTsOH
    CH3CN-H2O
    rt, 93%

2) PhCHO
    BF3•OEt2
    CH2Cl2
    0 °C to rt, 85%
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Y. Takemoto et al., Org. Lett., 13, 1828  (2011)
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toluene, reflux

57%

NN

EtO2C

MeO2C

Ph

F. Prati et al., Org. Lett., 9, 3461 (2007)

  
V. Stevens et al., Tetrahedron, 32, 1599 (1976)

MeO2C NO2
1) PhNCO, Et3N
    benzene, 50 ºC;

1) 10% HCl aq. 
    THF, rt

2) NH2OH•HCl
    pyridine, rt
    96% (2 steps)
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0 ºC to rt
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diethyl malonate

Na (2 eq.*), EtOH
rt t 50 °C;

1,2-dibromoethane
(1 eq.*)

74%

5M NaOH aq.

50 °C

86%

A
H2O2•Urea

MsOH
22 °C

77%

B

1H NMR (CDCl3):
δ 2.11 (s, 4H)

trans-stilbene
B (1.0 eq.*)

H2O (1.0 eq.*)

CHCl3
40 °C;
evap;

1M NaOH aq.

60 °C

86%

+ APh

OH
Ph

OH
syn:anti = 33:1

  
N. C. O. Tomkinson et al., J. Am. Chem. Soc., 132, 14409 (2010)

*theoretical amount


