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Ni(cod)2 (2 mol%)
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1) TBAF (2.2 eq)
    THF, rt
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    CH2Cl2, rt
    65% (2 steps)
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S. Ogoshi et al., J. Am. Chem. Soc., 137, 11838 (2015)
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J. Wang et al., J. Org. Chem., 79, 6286 (2014)
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J. Barluenga et al., Angew. Chem. Int. Ed., 49, 9720 (2010)
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1) TiCl(Oi-Pr)3, c-C5H9MgBr
    THF 

2) SiO2*, CF3CH2OH*;
    P(OEt)3, 68% (2 steps)

*SiO2 and fluorocarbon solvents possess high solubility of oxygen

J. K. Cha et al., J. Am. Chem. Soc., 123, 11322 (2001)
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CH2Cl2, –20 °C; 1,4-dioxane, –10 °C
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N. Shibata et al., Chem. Sci., 7, 2106 (2016)
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COOBu
CO2 (1 atm)

CoI2(dppf) (10 mol%)
Zn powder (1.5 eq)

Zn(OAc)2 (20 mol%)
Bu4NI (20 mol%)

CH3CN, rt;

MeI

DMF, rt

88%
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Ph
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COOHMe

Y. Tsuji et al., J. Am. Chem. Soc., 138, 5547 (2016)

PhPh

Cp2ZrCl2 (2.0 eq.) *
Me2PhSiLi (4.0 eq.) **

THF, –78 °C to rt;
CuCl (4.0 eq.) **
AllylCl (4.0 eq.) **

76%

Si

PhPh

Ph
Me

M. Mori et al., J. Am. Chem. Soc., 123, 4139 (2001)

* theoretically 1.0 eq.
** theoretically 2.0 eq.
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1) TsN3, DBU
    MeCN, 0 ºC 
    94%

2) Rh2(OAc)4 (2.0 mol%)
    DCE, 60 ºC
    94%

H
N

PhPh

MeO2C

C. Park et al., J. Am. Chem. Soc., 134, 4104 (2012)
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1)             
  
    BSA (3 eq)
    5 to 20 ºC

2) MeOH
    CH2Cl2, 20 ºC
    52% (2 steps)
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O1)

   
    Na2CO3
    CH2Cl2, 0 to 20 ºC
    86%

2) toluene, reflux
    80%

N

O

CO2Me

H.-U. Reissig et al., Synlett, 6, 863 (2002)

cis : trans 
= 1 : 2

J. C. Menéndez et al., Org. Lett., 7, 2197 (2005)
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