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Swrunary: Reaction of 2-phenylsulphonyl oxiranes (1) with butyllithhun in the presence of 
chlorotrimethyI&ne gave 2~phenyLndphonyl-2-trimethyrsiryl oxiranes (2), which on treatment 
with MgBr&tt,O gave 2-bromuacylsikmes (3) and either bromovinyl mlphones (5) or 
a,8-unsaturated acylsilanes (6) and 2-bimethylsilyl cmboxylic acids (7), depending on structure. 

As part of our efforts to extend the synthetic utility of 2-phenylsulphonyl oziranes 

(1)s 1,233 we have established that treatment of phenylsulphonyl ozirane (Ia) with 
chlorotrimethylsilane and butyllithium in THF at -102 0C gives 2-phenylsulphonyl-2- 

trimethylsilyl ozirane @a). 1 Reaction of (2a) with magnesium bromide etherate then gave 
bromoacetyhrimethylsilane @a) in good yield. In view of, the recent interest in the 

synthesis,% 536 and synthetic utility, 69 7 of 2-haloacylsilanes, we now report the results of our 

efforts to induce ring-opening of substituted 2-phenylsulphonyl-2-trimethylsilyl oziranes (2) 
with MgBr ?.Et 20. 

0 

Y 

0 

B B Y %iMea 
Br-SlMe3 

S02Ph S02Ph 0 

(la) (W cw 
The 2-phenylsulphonyl oziranes (1) were easily prepared by Darzens reaction of 

chloromethyl phenylsulphone (4) with either aldehydes or ketones.* Truns oxiranes are 
obtained from aldehydes, and miztures of stereoisomers are obtained from unsymmetrical 
ketones. Treatment of each of these oziranes with chlorotrimethylsilane and butyllithiums then 
gave the corresponding 2-phenylsulphonyl-2-trimethylsilyl oziranes (2) in high yield (Scheme 
1, Table 1). 10 
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theme 1. i, 50% aq. NaOH, Et,BnN%-; ii. Me,SiCI (2.5 equiv.). BuLi (1.8 equiv), THF, -102 OC. 
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Table 1 

R’ R2 Phenylsulphonyl Oxirane Yield % Silyl Oxirane, Yield % 

Me H (lb) 13 (2b) 62b 

Et H (lo) 69 (2o) 61b 

Pr H (Id) 93 (2d) 72b 

Prf H (le) 99 (2e) 91 

Bu H (IfI 90 (2f) sob 
Ph H 

Me Me 

Et /Me 

Et Et 

PhCHJEt 

(CH,) 4 

(CH,) 5 

(lg) 

(lh) 

(Ii) 

(11) 

(W 

(11) 

(W 

69 (2g) 73 

96 (2h) 99 

96* (2f) 92a 

84 (2j) 93 

35a (2k) 93a 

85 (21) 91 

100 (2m) 91 

a Chromatographically inseparable mixtures of diistereoisomers. 

b Small amounts of material ailylated additionally at the ortko-position of the phenylsulphonyl 

group were also isolated. 

We have found that those oxiranes derived originally from aldehydes (2b-2g) are less 
reactive than those derived from ketones (2h-2m) towards reaction with MgBr,.Et aO. Reaction 

of oxiranes (2b-2g) with magnesium bromide occurs only on prolonged exposure, to give a 
mixture of the 2-bromoacylsilanes (3b-3g) and the bromovinyl sulphonesl 1 (5b-5f) (Scheme 2, 
Table 2). 12 For those substrates (2b-2d) which react at room temperature, good yields of 
2-bromoacyl silanes are obtained. When refluxing in THF is required to achieve consumption 
of starting material, the formation of bromovinyl sulphones (5) becomes a competing process. 

The latter compounds are derived by attack of bromide ion Q! to the phenylsulphonyl and 
trimethylsilyl groups, followed by elimination of trlmethylsilanolate. 13 Indeed, treatment of 

(26) with MgBr,.Et,O in THF at reflux, rather than room temperature in Et 20, led to a 

mixture of the a-bromoacylsilane (3d) and the bromovinyl sulphone (5d). Previous work has 
shown that nucleophilic attack on trimethylsilyl oxiranes by magnesium bromide occurs a! to the 

silyl group,’ 4 whereas attack on phenylsulphonyl oxiranes occurs at the 8-position.’ ~213~15 In 
cases where attack at the p-position is hindered (e.g. in (2e)), the preference for p-attack in 

phenylsulphonyl oxiranes can be almost completely overcome. 

Br 

SiMe3 + 
R’-&O Ph 
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2 

Scheme 2. i, MgBr,.Et,O. 
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Table 2 

R’ Silyl Oxirane Time Conditions u-Bromoacylsilane Yield % Vinyl sulphone Yield % 

Me (2b) 44h r.t. Et,0 (3b) 79 (3b) 0 

Et (2c) 20h r.t. Et,0 (3o) IS (So) 0 

Pr (2d) 48h r.t. Et,0 (3d) 17 (sd) 0 

Pri (2e) 9d THP reflux (3s) 7 (Se) 64 

Bu (20 72h THP refluxa (30 41 (W 50 

Ph (2g) 46h THP reflux (3g) 2 (Sg) 50 

a No detectable reaction at r.t. in THP. 

Reaction of oxiranes (Zh-2m), derived from ketones, with MgBr,.Et,O in ether occurred 

much more quickly, taking place at temperatures ranging from -18 OC to room temperature, 

and leading to the formation of the corresponding cy-bromoacylsilanes (3h-3m) as the major 

products, together with variable amounts of the ry,fl-unsaturated acylsilanes (6h-6m).12 The 

mass balance was composed of the cy-trimethylsilyl carboxylic acids (7h-7m), presumably 

formed by rearrangements 6 (Scheme 3, Table 3). Exposure of the cr-bromoacylsilane (3m) to 

the reaction conditions did not lead to the cY,fi-unsaturated acylsilane (6m). This result, and 

the formation of rearrangement products, supports the intermediacy of a carbocation, formed by 

magnesium ion induced cleavage of the O-l to C-3 bond. Clearly, this process is favoured in 

oxiranes (2h-2m), which can give rise to tertiary carbocations. 

K.. O (i) 
0 0 

? R' %SiMe3 - RJ + 
SiMeS + Rs 

“iK 
Sit& + R~~CooH 

S02Ph R’ Br R’ R4 SiMea 

(2) (3) (6) 
Scheme 3. i, MgBr,.Et,O, Et,0 

(7) 

Table 3 

Silyl Re R4 T,ime, h Temp., cC 2-Bromoacyl Yield % Unsaturated Yield % 

Oxi rane Silane Acylsilane 

(2h) H Me 4 20 (3h) 49 (6h) 0 

(2i)a Me Me 3 0 (31) 46 (61) 6 

(21) Me Et 5t 0 (3j) 40 (6j) 15 

(2k)a Me PhCH, 66 4 (3k) 64 (6k) gb 

(21) (Cf+a) 3 4 0 (31) 51 (61) 8 

(2m) (CH,), 120 -18 (3m) 56 (6m) 1.5 

a These compounds are mixtures of diastereoisomers. of which only one is drawn. 

b The corresponding regioisomer (R3 = Ph. R4 = Et) was isolated in 3% yield; the reason for the 

preferential formation of the less conjugated isomer is unclear. 
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