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Abstract. The synthesis of cis- and trans-8-tributylstannylacrylates 
from conjugate addition of tributylstannylcopper to various $-substituted 
acrylates is shown to be a highly stereospecific reaction. Of four tributyl- 
stannylmetal reagents examined for this conversion, optimum results were 
obtained with tributylstannylcopper. 

The ability of tin, suitably positioned in an organic molecule, to under- 

go a variety of useful transformations (e.g. electrophilic destannylation, 
1 

transmetalation, 2 oxidative destannylation3) has occasioned considerable 

interest in the development of highly stereo- and regiospecific methods for 

assembling functionalized organostannanes. For example, investigations in 

this laboratory on an electrophile-induced demetalation approach to the 

synthesis of the y-oxygenated a,B-unsaturated lactone moiety common to a 

number of biologically active macrocyclic structures, such as brefeldin-A, 
4 

require cis- and trans-8-tributylstannylacrylates (,& a,b) as intermediates. 
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Although hydrostannation of alkyne derivatives is often a convenient 

method for securing vinylstannanes, 5 preparation of & via additon of tri- 

alkyltin hydrides to esters of propiolic acid yields a mixture of compounds 
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whose resolution is attended with difficulty. 6 Trialkylstannylmetal reagents 

undergo smooth Michael-type addition to a variety of a,B-unsaturated ketones, 

esters and nitriles to provide the corresponding saturated organostannanes, 

however, relatively few examples of this technique are recorded for the pre- 

paration of unsaturated organostannanes. Piers has described the syntheses 

of cyclic B-trimethylstannyl enones and (E)- and (Z)-B-trimethylstannyl cl,@ 

unsaturated esters from reaction of the corresponding R-iodo enones and 

acetylenic esters respectively with phenylthio(trimethylstannyl)cuprate. 798 

We report that the desired cis- and trans-R-tributylstannylacrylates are -.- 

available by the highly stereospecific addition of tributylstannyllithium (Qg 

to a variety of 8-substituted acrylates in the presence of one equivalent of 

copper(I) iodide (Table). Of the four tributylstannylmetal reagents examined 

for this conversion, tributylstannyllithium (x), lithium di(tributylstannyl)- 

cuprate ($), 

copper (2) ,I0 

lithium tributylstannyl(phenylthio)cuprate ($) and tributylstannyl- 

optimum conditions were obtained with the latter. The cuprate 

Bu$nLi (Bu BSn)zCuLi 

2 3 

Bu3Sn(PhS)CuLi 

4 

Bu$nCu 

5 

reagents 3 and 6 afforded diminishe d yields of product relative to 2 while 

the lithium reagent 2 appeared to give a saturated 2.1 adduct, methyl 3,3- 

bis(tributylstannyl)propanoate, a result similar to that noted earlier by Piers7 

At -78"C, the reaction of the haloacrylates proceeded with complete stereo- 

specificity. The tosyloxy and phenylthio derivatives, however, were unreactive 

under these conditions and required a more elevated temperature. The isomer- 

ization observed for the trans-phenylthioacrylate apparently is a result of 

competing equilibration of the copper intermediate in the absence of a suit- 

able proton donor as suggested by Piers. 
8 

The application of these B-tributylstannylacrylates to carbon-carbon 

bond formation and synthesis via electrophilic destannylation is currently 

under investigation. 
11 
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