
Tetrahedron Letters,Vo1.30,No.44,pp 6051-6054,1989 0040-4039/89 $3.00 + .oO 
Printed in Great Britain Pergamon Press plc 

PALLADIUM-CATALYZED CROSS-COUPLING REACTION 
OF ALKENYLALKOXYSILANES WITH ARYL AND ALKENYL HALIDES 

IN THE PRESENCE OF A FLUORIDE ION1 

Kohei Tamao,* Kenji Kobayashi, and Yoshihiko Ito* 

Department of Synthetic Chemistry, Faculty of Engineering, Kyoto University, Kyoto 606, 

JaTMn 

Summary: Alkenyl-monoalkoxydimethylsilanes, dialkoxymethylsilanes, and trialkoxysilanes 
undergo palladium-catalyzed cross-coupling reaction with alkenyl and aryl halides in the 
presence of tetra-n-butylammonium fluoride. A one-pot transformation of a homopropargyl 
alcohol to regio- and stereo-defined trisubstituted homoallyl alcohols has been achieved by a 
sequence of intramolecular hydrosilation and the palladium-catalyzed coupling reaction. 

Transition metal-catalyzed cross-coupling reactions between organometallic reagents and 

organic halides and related compounds have now become one of the most efficient methods for 

the carbon-carbon o-bond formation.2 Among a variety of alkenyl organometallic reagents, 

alkenyl-silicon compounds have also been examined as promising candidates for palladium- 

catalyzed coupling reactions, but the reactions so far developed have not necessarily been 

synthetically useful with respect to generality, efficiency and selectivity.3 In 1988, Hatanaka 
and Hiyama have reported an efficient method for the palladium-catalyzed coupling of alkenyl- 

trimethylsilanes and -fluorodimethylsilanes with C(sp2)-halides in the presence of a fluoride 

ion as an accelerating additive, raising the reaction to a synthetically useful level.4 

In the course of our study on the synthetic applications of silafunctional silicon 

compounds, we have been interested in the feasibility of alkenylalkoxysilanes for the Pd- 

catalyzed coupling reaction, since several new methodologies for the synthesis of various types 

of alkenylalkoxysilanes have recently been developed.13 We now report that the coupling 

reaction indeed proceeds smoothly under essentially the same condition as that described by 

Hatanaka and Hiyama;db tetra-n-butylammonium fluoride (TBAF) can be used conveniently as 

a fluoride ion source in all cases (eq 1). 
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Tablr 1. Palladium-catalyzed crosecoupllng of alkenylalkoxysilanes with C(sp’)-halides’ 
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a A mixfur9 of an akenybilane, a halid? (1.1 equiv), TB.e (1.5 equiv), [F+d~(q~+bj]~ (2.5 ~OPA). and p(oEth (5 mot%) 
in MF was heated at 50 s under nitrogen. * idated yiekf. Ear E,.E > 99%. unless othenvise stated. ’ 1 -lodonaphlh&ne. 
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catalyzed cross-coupling reaction. Obviously, such an efficient transformation is impossible 

with alkenyl-trimethylsilanes or fluorosilanes.7 

The present development may thus enhance the synthetic utility of the palladium-catalyzed 
coupling reaction of alkenyl-silicon compounds. 
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