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a—Trialkylsilylstyrenes[Ph(R3Si)C=CH2: R=Me(1), Et(2), and Ph
(3)] easily reacted with arenediazonium tetrafluoroborates[ArN2+BF4'
(4)] to give (E)-PhCH=CHAr under palladium(0) catalysis. The bulky

substituents on silicon gave better stereoselectivity.

Regio- and stereospecific desilylation of B-substituted vinylsilanes with a
wide variety of electrophiles1) and organopalladium compoundsz) have been well
known. Palladium-catalyzed aryldesilylation of (E)-and (Z)—PhCH:CHSiMe3 with

arenediazonium salts(ArN,X), however, proceeds with loss of regio- and stereo-

Pd(dba)2
(E)- or (Z)-PhCH:CHSiMe3 + ArN2+X‘——————-—(E)—PhCH:CHAr + Ph(Ar)C:CH2 (1)

specificity(Eqg. 1L3) In contrast to B-substituted vinylsilanes, few a-substi-
tuted vinylsilanes have been examined in the desilylation reaction. Now, we
wish to report regio- and stereoselective arylation of a-trialkylsilylstyrenes
(1-3)%) with ArN,BF,(4) in the presence of bis(dibenzylidenacetone)palladium(0)
[Pd(dba),].

An addition of 10 mol% of Pd(dba), to a solution 1-3 and 4(molar ratio=2/1)
in acetonitrile(5 ml) at 25 °C afforded rapid gas evolution and clear reddish

Ph Pd(dba), Ph H Ph Ar
N o - / N\ /
C=CH2 + ArN2 BF4 —_— C=C + C=C (2)
Vd / N\ / N
R3Si H Ar H H
1-3 4a-d 5a-d 6a-d

R=Me(1), Et(2), and Ph(3)
Ar=Ph(a), 4-MePh(b), 4-BrPh(c), and 4-NO,Ph(d)
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Table 1. Arylation of a-Silylstyrenes(1-3) by AerBF4(g) under Pd(dba)za)

Products ratio/g% 9)
Ph\ Pd(dba), RatesP) vields®) Ph\ /H Ph\ /Ar
C=CH, ArN,*BF,~ mols gmin~! % e=c e=c
R3Si H Ar H H
R Ar 5 6
Me (1) Ph(4a)e) 10 58 100 96(5a) : 4(6a)
4-MePh(4b)f) 1.1 2.5 45 >99(5b) : ti)
4-MePh(4b)f) 5.0 14 82 >99(5b) : ti)
4-MePh(4b)f) 10 62 97 >99(5b) : ti)
4-Brph(4c)®) 10 35 98 98(5¢c) :  2(6c)
a-No,Ph(4d)f) 10 27 96 96(5d) :  4(6d)
Et(2) Ph(4a)®) 10 12 61 100(5a) : 0
Ph(4a)9) 29 29 78 100(5a) : 0
4-MePh(4b)9) 10 13 60 100(5b) : 0
4-Brph(4c)®) 10 8.5 55 100(5¢c) : 0
4-NO,Ph(4d)®) 10 6.9 67 100(5d) : 0
Ph(3) Ph(4a)l) 10 4.1 43 100(5a) : 0

a) Ph(R3Si)C=CH2/ArN2BF4=2/1. b) Steady state rates at early stage esti-
mated by the gas evolution at 25%1 °C. c¢) GC yields based on 4 used.
d) Determined by GC analysis. e) 0.5 mmol scale. f) 1.0 mmol scale.

g) 0.25 mmol scale. h) 0.18 mmol scale. i) Trace amount.

yellow solution. A GC analysis of the reaction mixture and the NMR spectra of
the isolated products showed the formation of stilbene derivatives(Eq. 2 and
Table 1).

In contrast to the reactions of B-silylstyrenes(Eqg. 1),3) ipso-substituted
products, 1,1-diphenylethylene derivatives(7), could not be detected in all the
reactions examined here, but (E)-stilbene derivatives(5) were selectively pro-
duced. A control reaction of 1 with 4b in the presence of 5a and 6a clearly
showed that no isomerization occurred in either product isomers, 5a and 6a,
under these particular reaction conditions.>) Irrespective of the substituents
on 4, the reaction of 1 were completed within 10 min, and gave the products in
excellent Yields. The bulky substituents on silicon considerably reduced the
rates and yields, but increased stereoselectivity.

Present regio- and stereoselective aryldesilylation may be explained by the
same mechanism3) described for the reaction of (E)- and (Z)-PhCH=CHSiMes(Scheme
1). The reactions of zero-valent palladium with 4 easily generate the arylpal-

ladium species([Ar—Pd]*BF4‘: g'L6) The Ar-Pd species easily add to olefins at
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ArN,*BF,~ + Pd(dba), [Ar-Pd]*BF,"~
4 N> 4
H
Ph SiR 4' Ph 4' Ph SiR, H H Ph
3 = N = w7y 3% N
———— = =
/C-CH2 —_— . — /C-CH2
H Ar R3Si Ar
Pd 1-3 Ar Pd 7
8 )
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74 Pd(0), FSiR3 Ph H Ph Ar
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H Ar H H
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H H Pd
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— ——
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Scheme 1.

ambient temparature.7) The steric and electronic effects of Ph and R3Si groups
on 1-3 may determine the orientation of the syn-addition of Ar-Pd species to a-
silylstyrenes and more preferentially give the adduct 8 than 9. In the adduct
8, palladium should be transposed with the neighbouring carbon to undergo de-
silylation. Two isomeric adducts 10 and 11 can be obtained from the correspond-
ing conformers 8' and 8", respectively, via intramolecular syn-elimination and
re-addition of an H-Pd species. The stereochemistry of the elimination of Pd4(0)
and Me3si moieties depends on the stability of the conformers.3) The bulky
substituents(R=Et and Ph) on silicon destabilize not only the conformer 8", but
also the conformer 10'. The syn-elimination from the stable conformer 10 pro-
duces 5, and may explain the present stereoselectivity. Although anti-elimina-
tion is the most common process for organosilanes with a leaving group at the
B—position,1b'c) syn-elimination is also frequently observed.3:8)
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