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Synthesis of Axially Chiral Vinyl Arenes by 
Palladium(0) Catalysis

Significance: The authors report the highly enan-
tioselective synthesis of various vinyl arenes via a 
palladium-catalyzed cross-coupling reaction. The 
vinyl-arene compounds were easily transformed 
into binaphthyl skeletons or phosphine com-
pounds. The authors also demonstrate an appli-
cation of the product as a chiral phosphine–olefin 
ligand in an allylic substitution reaction.

Comment: The reported coupling reaction in-
volves oxidative addition of palladium(0) to bro-
moarenes, reaction with the diazo compound to 
generate a palladium–carbene species, migratory 
insertion and β-hydride elimination. A broad sub-
strate scope was demonstrated and a range of 
chiral vinyl arenes were obtained. These products 
might be a new class of chiral phosphine–olefin li-
gands.
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R2 = 7'-Cl, 99% yield, 85% ee

R2 = 6'-Cl, 86% yield, 87% ee

R2 = 5'-OMe, 99% yield, 95% ee

R3 = Me, 65% yield, 91% ee (48 h)

R3 = –CH2CH2CH2CH2–, 40% yield, 91% ee (48 h)

R1 = 6-CO2i-Pr, 84% yield, 87% ee (48 h)

• R1 = R3 = H • R1 = R2 = H

• R2 = R3 = H
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Application as chiral ligand:

(a) (COCl)2, CH2Cl2, r.t. 
     then LiAlH4, THF, 0 °C
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[{Pd(allyl)Cl}2] (2 mol%)
A (4 mol%), Cs2CO3

CH2Cl2, 40 °C
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