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Abstract. Representative aryl, vinyl and alkynyl bmmfdes undergo efjicient ?%I-catalyzed 
cross coupling with trans-l-(9-borabicyclof3.3.lJnon-9-yU-2-~trlmethylsUy4~thene (11 under basic 
conditions to produce the corresponding tracts sty@-, dlenyl- and enynylsilanes (58-8996). 

Vinylsilanes undergo numerous and often unique stereoselective conversions which have 

established an important place for these intermediates in chemical synthesis.’ As an effective 

director, the silyl group can be very useful in asymmetric processes such as hydroboration 

or catalytic dihydroxylation for which we have found the tmns derivatives to generally 

provide the best substrates.s These vinylsilanes are conveniently prepared through a tin- 

mediated version of the Crandall reductive alkylation of epoxides.’ However, with an interest 

in expanding the scope of our studies to include 1.3~alkadienylsilanes and related systems, 

this approach appeared neither promising nor practical. 

The direct introduction of a trans-2-silylvinyl moiety into unsaturated electrophilic 

substrates can be accomplished through the Stille coupling.5 However. despite the limited 

information available on this process. it is apparent that serious problems are encountered 

in the case of (2-silylvinyl)tin reagents. For example, both stereochemical drift and 

competitive homocoupling can be observed which leads to low yields (Le. c 30%) and 

product mixtures. Moreover, the SnMe, rather than the more convenient and less toxic 

SnBu, substitution is required for even a moderately successful coupling. These problems, 

as well as the formation of regioisomeric products, are also observed in the Heck coupling 

of vinyltrimethylsilane to vinylic substrates.’ Our experience with the Suzuki-Miyaura 

coupling7 of silylated vinylboranes.’ suggested that these difficulties may be overcome 

through the use of vinyl-9-BBN derivatives such as trans-2-trimethylsilylvmyl-9-BBN (1). 

However, the hydroboration of trimethylsilylacetylene is plagued by the formation of 

regioisomeric products or. in the case of 9-BBN-H. an unusually large amount of 2,2- 

diboryl adducts. Fortunately, 1 can be efficiently prepared (82%) through a new 

dehydroborylation process.1o In this Letter. we report its emcient coupling with representative 

aryl. alkenyl and alkynyl bromides to provide trans-1-silyl styrenes, 1.3-dienes and 1,3- 

enynes (2) in both excellent chemical and isomeric purities (Table l).” 
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Table 1. trcms- l-Silyl Styrenes, Dienes and Enynes from 1. 

3 M-@q*Me +yMe3 
3 

2a (89%)’ 2b (76%)= 2~(84%)~ 

“N*= hSMe 
3 3 

26 (82%Ib 2e (85%jb 

SiMe3 

2g @8wa 
I Isolated yields of analyUcaUy pure material. b CC yield with internal standard (Pure 2 was isolated 

by prep CC). Complete spectroscopic and analytical data were obtained for 2 in each case. 

In all of the systems examined, the cross couplinga were very clean producing no 

homocoupled products. A slight loss of stereochemical purity resulted only in the case of 

cts-hexenyl bromide (Z/E = 97:3) which gave 2e as an E,Z/E,E = 93:7 mixture. The Pans 

stereochemistry of 1 was rigorously maintained in the A’ double bond in 2 In each 

combination studied making this a highly useful and emcient process for the simple 

construction of these versatile vinylsilane intermediates. 
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