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ABSTRACT. Arylation reactions of styrene catalyzed by PA(CF,CO-)-sulfides and PA(CF;CO-)-phosphines were
investigated. The vield of #rans-stilbene, the main product, increased as the basicity of the substituents on the aryl groups
of the phosphines increased and the steric hindrance of the substituents decreased. The mechanisin of the aryl migration
of arylphosphines to styrene is proposed to involve the electropbilic attack of Pd to the phenyl group ob the phosphines.
The phosphine systems were tound to be more effective than the sulfide ones.
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catalyst

PhCH=CH; + CgHg ——F

PhCH=CHPh + (PhCH=CH),

1 (trans)

2 (cis) 3

Scheme 1.
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Tubfe 1. Cifect ol Molar Ratio of PACE:CO): o FHCA ) on
the Yields of trasms-Stilbene.”

Ratio Yield (%o )
2:1 163
3:2 181
1:1 272
1:2 198
1:3 156

‘Reaction condition: 55 °C, 30 psi (3, 20 hr. "Yields are based
on the PACF(COpused. PAICT:COs).: 0.30 mmol, styrene:
0.33 mL (3.0 mmol), benzene: 70 mL.
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Tubte 2. Arvlation of Styrene 10 Form frans-Stilbene Catalyzed by PA{CF;CO-)-phosphine or PACF;CO-p-sullide.*

Composition of the Products (%)

Ligand x" 8" Yield' (%) : 5 ) y
P(Colls); 43 145 272 94.7 35 1.8

P{OC Hya): 6.5 1Y 82.0 18.0
P(p-CLLOCH L) 3.4 145 116 81.7 14.1 4.2
P(p-CILCI L) 33 145 11 60.7 8.7 306
P(Cal 1) 0.1 170 66 100

P(CalF); 1.2 45 213 78.7
S(CILCILCIL): 90 50.0 50.0

S(Cal Is): 75 47.2 52.8

PA(CT2COn): 0.30 mmol, styrene: 0.33 mL (3.0 mmol). henzene: 70 mL. "Tolman’s substituent constant. “Tolman’s cone angle.

Yields of frans-stilbene { 1) are based on Pd catalyst used.
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phine Proposed by Kikukawa.?
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