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Silylenes (RSi) react with the carboroxygen double bond of ~ Table 1. Silylene Transfer to a,3-Unsaturated Esters

carbonyl compounds to afford a variety of products. For example, +Bu +Bu

. L. e v L -Bu t-Bu
silylene transfer to aldehydes and ketones produce cyclic siloxdnes S By _sio o-&i-tBu
and silyl enol ethefs10 via oxasilacycloproparéor silacarbonyl o 2 ®O| -

10 R . . . _— > —_— R R2
ylide!? intermediates. Reactions of silylenes witfB-unsaturated R A R2 AgOCOCF; | R ZR2 @
ketones provide oxasilacyclopentenes containing a cyclic silyl enol R (1-5 mol%) R’ R’
ether functionality>1314 Although the reactions of silylenes with 5a-f 6 7a-f
carbonyl compounds were first reported nearly 30 years ago, these
reactions have not been applied to organic synthesis. In this  gpgy Substrate (5) Product (7) Yield (%)

communication, we demonstrate that silylene transferoj6- Y

unsaturated carbonyl compounds provides a stereoselective method 1 )01\/ o-sitBu g, 9ge
for the synthesis of compounds possessing quaternary carbon Bno O
stereocenters:16 o B
We became interested in silylene transfer to carbonyl compounds 2 Bno)l\]/ B0 /g\j 7b 93¢
during our studies on the metal-catalyzed silacyclopropanation of Me
alkenes'’*® While alkenes substituted with a hindered pivaloate Mf_Bu
ester underwent silylene transfer to the alkene, those bearing an Q o-4i-tBu
enolizable ester reacted preferentially at the carbonyl group. When 3 Bno)l\% Me BnO/S)\Me Te 99°

isobutyratel was treated with cyclohexene silacycloprop@rand Me Me
a catalytic amount of AgOTHf, silylene transfer to the carbonyl group o r
was observed, providing silan8las the major product (eq 13. 4 M~ [ 7d 98¢
Oxasilacyclopropand likely formed as an intermediate in the
o}

reactior? and rearrangement of this intermediate led to formation

t-|
1
of the product. The enhanced reactivity of the carbonyl group over 5 )l\]/ 0-8~ 7e 71¢
the alkene is consistent with the electrophilic nature of the metal P e PhTN
silylenoid intermediate that is transferré&e? Me
t-Bu
Lt-Bu +Bu 6 0 O_éi—t-Bu 7t 58¢
i =
j\ O:il\f'Bu HO gj-t+Bu MeJ\/\Ph Me— N\ A~Ph
A0 Nipr /\/\O)\(Me A)
AgOTf (1 mol%); a As determined byH NMR spectroscopic analysis of the product relative
1 H20 Me to an internal standard (PhSik)eP Oxasilacyclopenten&a was isolated
45% in a drybox and obtained by recrystallization in 76% yiéltsolated yields.
t-Bu
t-Bul . .
Si-O When thea,3-unsaturated ester ethyl tiglai®) (vas exposed to
/\/\O)S/Me silylene transfer conditions followed by treatment with watesilyl
Me ester9 was obtained with high diastereoselectivity (eq 3). Observa-
4
Silver-catalyzed silylene transfer to a rangeogf-unsaturated OSi,t—Bu
carbonyl compounds demonstrated that both carbonyl and alkene o ) “t-Bu O  Me
functional groups reacted to afford oxasilacyclopentene products o M vl
ions li i ®  AgOCOCFs; EtO Si~tBu ()
(eq 2, Table 1). These reactions likely occurred through nucleophilic Me 9 ho 3 Me LBu
attack of the carbonyl group onto an electrophilic silver silylenoid 8 7(2)0/ o
intermediaté! to form a silacarbonyl ylide6 followed by an 955 dr

electrocyclic ring closure (eq 2%324With enoatesba—d, highly

reactive oxasilacyclopentenes were obtained and characterized bytion of the reaction mixture by NMR spectroscopy revealed the
NMR spectroscopy because isolation of these silyl ketene acetalspresence of an oxasilacyclopentene in 92% yield, which hydrolyzed
proved difficult?>26 Oxasilacyclopentenege—f derived from to form ester9.° The high diastereoselectivity obtained in this
ketonesbe—f were found to be more stable than those derived from hydrolysis suggested that oxasilacyclopentenes might serve as useful
esters® and these compounds were isolated by column chroma- intermediates for stereoselective synthetic transformations.
tography. Entry 6 is noteworthy, because silylene transfer to the  Since oxasilacyclopentenes obtained frajfi-unsaturated esters
o,f-unsaturated ketone results in the synthetic equivalent of contain the silyl enol ether functionality embedded within the ring,
regioselective enolizatiofl. we considered silylene transfer as a method for the stereoselective
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