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Abstmct: The intramolecular hydrosiiylation of several 3-methyl4siloxy-2-butenoates florakd cis disubstituted 

lactones gfter desilyhtion. The diastereoindtution was sensitive to tk bulk of tk allylic substitucnt. but not to tk 

groups on silicon. The origin of asymmetric induction is believed to be tk AI) strain from tk pmethyl grotp. 

The hydrosilylation reaction is a widely used method for the sila-functionalization of unsaturated 
compounds containing carbonyl, olefinic, and acetylenic moieties.1 The platinum or rhodium catalyzed 
processes have been extensively studied. 2 An important variant of this reaction is the intramolecular 

hydrosilylation of allylic and homoallylic alcohols reported by Tamao.3 These reactions produce siloxacycles 
that are transformed into 1.3~diols by oxidative cleavage of the carbon-silicon bond. By taking advantage of 
the preference for five-membered ring formation a modest l.n-induction for both allylic and homoallylic 
alcohols was established. Bosnich has recently reported the first systematic study of asymmetric catalysis of 

intramolecular hydrosilylation of allylic alcohols using chiral phosphine modified rhodium catalysts4 Our 
interests focused on the intramolecular hydrosilylation of a&unsaturated esters with the following objectives 
in mind: 1) electronically control the regioselectivity, 2) improve the yield and rate of reaction with 

trisubstituted olefins, 3) suppress the isomerization of the olefin, 4) examine the extent of If-induction with 
various allylic substituents and 5) examine the role of the silyl ligands in relative asymmetric induction. 

Preliminary experiments5 with the dimethylsilyl ether of methyl (E)-4-hydroxypentenoate using 
Speier’s catalyst illustrated the importance of B-substitution, Scheme 1. Thus, while the reaction was rapid, 
clean and regioselective, the asymmetric induction was poor. To examine the effect of allylic substituents on 
the diastereoselectivity of the intramolecular hydrosilylation reaction we surveyed a series of substituted 3- 
methyl-4-siloxy-2-butenoates, 3. 

Scheme 1 

The synthesis of the P,y-disubstituted butenoates (Scheme 2) was achieved through the common 
intermediate 1.6 The requisite silyl ethers were prepared in straightforward manner by Grignard addition to 1 
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followed by treatment of the resulting allylic alcohol 2 with excess 1,1,3,3-tetramethyldisilazane.3b Since the 
silyl ethers are extremely labile they must be used immediately after distillation to avoid desilylation. 

Scheme 2 
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Each of the 3-methyl-Csiloxy-2-butenoates was subjected to platinum-catalyzed (2 mol %) 
intramolecular hydrosilylation in 1,Zdichloroethane (rt to WC / 1 h; WC to 6O“C / 3h). Using $peier’s 

catalyst, desilylation of the starting silyl ether was competitive with cyclization. Thus, a neutral Pt(0) catalyst 

Pt[[(CH2CH)Me2Si120123b.7 was employed and was found to catalyze the cyclization of each silyl ether as 
efficiently as Speier’s catalyst without competitive desilylation. (Several rhodium complexes were surveyed 

as well but no cyclization was observed). After completion of the reaction, the catalyst was removed by 

stirring the mixture with EDTA*2Na in hexane overnight followed by filtration. Protiodesilylation was 
accomplished by treatment the siloxycyclopentane with saturated potassium fluoride* in methanol at rt for ten 
hours. Spontaneous lactonization of each y-hydroxy ester was observed. In each example no erosion in 
selectivity was detected during this transformation. ‘Ihe results of this study are collected in Table 1. 

Table 1. Intramolecular Platinum-Catalyzed Hydrosilylation of 3a-f.a 

3 a-f 4 a-f 5 a-f 

I entry substrate R selectivity, 4 b selectivity, SC yield, %d 
cis /tram ratio512 

1 3a Me 76:24 77:23 87 85:15 
2 3b Et 77:23 78:22 73 82:18 
3 3c i-Bu 83:71 81:19 83 82:18 
4 3d Ph 92:8* 91:9 69 67:33 
5 3e i-Pr 94:6 93:7 37 38:62 
6 3f r-Bu 98:2 98:2 21 34:66 

a Reaction Conditions: (1) Pt[(Me2vinylSi)2012 (ca 2 mol 96) / ClCH2CH2Cl/ rt -+ WC / 1 h; WC / 3 h, 
(2) sat. KF / MeOH / rt / 10 h. b Determined by GC analysis. c Determined by lH NMR analysis. d Overall 
yield based on two synthetic wansformations. 

The data in Table 1 clearly indicate that both the overall yields and the stereosekctivities were highly 
dependent on the size of the R group. For two synthetic transformations the yields of 5 ranged from 87% for 
methyl to 21% for t-butyl. Due to their instability the siloxycyclopentane intermediates 4 were directly treated 
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We suspect that the unproductive pathway involves an oxidative dimerization to a disilane as shown in 
Scheme 4. This process has been proposed in the literature4 and is a reasonable alternative for sluggish 

hydrosilylations. Treatment with KF should regenerate 2 after workup. Efforts to suppress formation of the 
coupled adduct (high dilution, Rh catalysis) were found to be unsuccessful. This may constitute a limitation 
on the range of substrates for the intramolecular hydrosilylation. Current efforts are focused on the use of 

homoallylic alcohols and chiral platinum catalysts. 

Scheme 4 
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