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Abstract. The reaction of 1 -acyloxy-2-propenyltrimethylsilane (1) with 
u, B-unsaturated ketones in the presence of tetra-n-butylammonium fluoride has 

been investigated. In all cases the reaction was regiospecific resulting in the 
conjugate addition of a 1 -acyloxy-2-propenyl function. 

The use of organosilicon reagents has proven to be of considerable value in organic synthesis.’ 

It has been well documented that both Lewis acids2 and fluoride ion3 promote the conjugate addition of 

allyltrimethylsilane to a, B-unsaturated carbonyl compounds leading to the introduction of an ally1 

group. Metalated allylic ethers participate in nucleophilic addition reactions with a, O-unsaturated 

carbonyl compounds in a regioselective manner with reaction occuring at the carbonyl group and 

preferentially at Cl of the ally1 etherP Our initial investigations have focused on the development of 

the potential utility of Cl -oxygenated allylsilanes as bifunctional organometallic reagents wherein 

reaction with electrophiles may be directed to either Cl or C3 of the oxygenated allylsilane, equation 1. 
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In this Letter we wish to describe a simple and effective method for the conjugate addition of 

l-acyloxy-2-propenyltrimethylsilane (1)5 with a, D-unsaturated ketones mediated by fluoride ion. 

The reaction makes possible a useful conjugate addition process resulting in incorporation of a 

1 -acyloxy-2-propenyl function.6 The reactions are rapid and demonstrate virtual regiospecificity 

with respect to the oxygenated allylsilane. No products originating from addition of 1 to the carbonyl 

group of the enone or attack at the CB-position of the allylsilane were detected. The carbon nucleophile 

adds to the O-carbon of the enone with reaction occuring at the Cl-position of the allylsilane leading to 

a variety of 3-(1 -acyloxy-2-propenyl)alkanones. 

Stil17a and McGarvey7b have demonstrated the feasibility of generating a-alkoxyorganolithium 

reagents by low temperature transmetallation from the corresponding geminal 

alkoxytrialkylstannane. This observation was the basis for our expectation that 1 could behave 

formally as an a-alkoxy stablized ally1 anion and participate in conjugate additions with electrophilic 

olefins. The reaction of l-acyloxy-2-propenyltrimethylsilane (1) with a, B-unsaturated ketones 

proceeds through the apparent generation of a reactive hypervalent silicon species. The proposed 

intermediates are depicted in equation 2. 
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A series of a, O-unsaturated ketones was examined to investigate the scope of this process. The 

results of this study are detailed in the Table. Of the examples shown, all cases were run at -78” C in 

tetrahydrofuran (THF), 0.5 to 2.0 M substrate concentration employing a catalytic amount of 

anhydrous n-Bu4NF3asb (0.1 to 0.5 equiv) using 1.5 to 5.0 equivalents of 1. Extractive isolation 

followed by chromatography (Si02) gave the desired conjugate addition products with varying amounts 

of unreacted enone. The use of cesium fluoride in THF, DMF, toluene or CH2C12 between -78” C and 

25” C, resulted in diminished yields of the conjugate addition products. Also noteworthy, is the 

promising diastereoselectivity observed in reactions of 1 with 2-cyclopenten-1 -one and 

2-cyclohexen-l-one ( Table, entries 1 and 2).8 
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We had hoped that this process might be extented to include 1,4-additions to R-disubstituted 

enones thereby demonstrating the potential of the conjugate addition process for the formation of 

quaternary carbon centers (Table, entries 3, 4 and 5) and the introduction of an angular 

1-acyloxy-2-propenyl function in bicyclic systems. The reaction of A',' 2-octalone with 

1-acyloxy-2-propenyltrimethylsilane (1) in the presence of a catalytic amount of n-Bu4NF was 

very rapid and provided the addition product in 25% yield.g Similarly, the reactions of 1 with methyl 

vinyl ketone and I-acetyl-I-cyclohexene generated the 3-substituted ketones in 25 % and 47% 

yield. 
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In conclusion, the reactions of 1 with Q, O-unsaturated ketones described herein lead to variety 

of 3 substituted alkanones containing a 1-acyloxy-2-propenyl function. The implications of this 

conjugate addition process are broad and may be utilized in the context of acyclic stereoselection. The 

use of a homochiral varient of 1 in stereocontrolled nucleophilic addition reactions with chiral 

aldehydes and epoxides is currently under investigation.1° 
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