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PREPARATION AND RING-OPENING REACTIONS OF
2-PHENYLSULPHONYL~2-TRIMETHYLSILYL. OXIRANES
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Department of Chemistry, Bedson Building, The University, Newcastle upon Tyne, NE1 7RU,
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Summary: Reaction of 2—phenylsulphonyl oxiranes (1) with butyllithium in the presence of
chlorotrimethylsilane gave 2—phenylsulphonyl—2—trimethylsilyl oxiranes (2), which on treatment
with MgBr,.Et,0O gave 2;bromoacykilarws (3) and either bromovinyl sulphones (5) or
a,f—unsaturated acylsilanes (6) and 2—trimethylsilyl carboxylic acids (7), depending on structure.

As part of our efforts to extend the synthetic utility of 2-phenylsulphonyl oxiranes
(1),1-2>® we have established that treatment of phenylsulphonyl oxirane (la) with
chlorotrimethylsilane and butyllithium in THF at -~102 oC .gives 2-phenylsulphonyl-2-
trimethylsilyl oxirane (2a)." Reaction of (2a) with magnesium bromide etherate then gave
bromoacetyltrimethylsilane (3a) in good yield. In view of the recent interest in the
synthesis, 45,6 and synthetic utility,®:7 of 2-haloacylsilanes, we now report the results of our
efforts to induce ring-opening of substituted 2-phenylsulphonyl-2-trimethylsilyl oxiranes (2)
with MgBr, .Et,0.
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The 2-phenylsulphonyl oxiranes (1) were easily prepared by Darzens reaction of
chloromethyl phenylsulphone (4) with either aldehydes or ketones.8  Trams oxiranes are
obtained from aldehydes, and mixtures of stereoisomers are obtained from unsymmetrical
ketones. Treatment of each of these oxiranes with chlorotrimethylsilane and butyllithium® then
gave the corresponding 2-phenylsulphonyl-2-trimethylsilyl oxiranes (2) in high yield (Scheme
1, Table 1).70
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Scheme 1. i, 50% aq. NaOH, Et,BoN*Br~; ii, Me,SiCl (2.5 equiv.), BuLi (1.8 equiv), THF, -102 °C.
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Table 1

R R2 Phenylsulphonyl Oxirane Yield % Silyl Oxirane, Yield %
Me H (1b) 73 (2b) 62b
Et H (1¢) 69 (2¢) 61b
Pr H 14d) 93 2d) 72b
Pri H (1e) 99 (2e) 91
Bu H ann 90 (2f) 8ob
Ph H (1g) 69 (2g) 73
Me Me (1h) 96 (2h) 99

Et/Me (11) 968 1) 92a
Et Et ajp 84 @ 93
PhCH,/Et (1x) 352 (2x) 93a

(CH,) , 1) 85 @1 91

(CH,) 4 (1m) 100 (2m) 91

3 Chromatographically inseparable mixtures of diastereoisomers.
b Small amounts of material silylated additionally at the ortho-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,O. 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 sulphones'' (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 a to the phenylsulphonyl and
trimethylsilyl groups, followed by elimination of trimethylsilanolate.’® Indeed, treatment of
(2d) with MgBr,.Et,O in THF at reflux, rather than room temperature in Et,O, led to a
mixture of the o-bromoacylsilane (3d) and the bromovinyl sulphone (5d). Previous work has
shown that nucleophilic attack on trimethylsilyl oxiranes by magnesium bromide occurs o to the
silyl group,'4 whereas attack on phenylsulphonyl oxiranes occurs at the g-position.’»2,2%15 In
cases where attack at the g-position is hindered (e.g. in (2e)), the preference for g-attack in
phenylsulphonyl oxiranes can be almost completely overcome.
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Scheme 2. i, MgBr,.Et,O.
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Table 2

R' Silyl Oxirane Time Conditions o-Bromoacylsilane Yield % Vinyl sulphone Yield %

Me (2b) 44h  r.t. Et,0 (3b) 79 (5b) 0
Et (2¢) 20h  r.t. Et,0 (3¢c) 75 (5¢)
Pr 2d) 48h r.t. Et,0 (3d) 77 (5d)
pri (2e) 9d  THF reflux (3e) 7 (Se) 64
Bu (2f) 72h  THF reflux? 3f) 41 56 50
Ph (2g) 46h THF reflux 3g) 2 58) 50

2 No detectable reaction at r.t. in THF.

Reaction of oxiranes (2h-2m), derived from ketones, with MgBr, Et,O in ether occurred
much more quickly, taking place at temperatures ranging from -18 °C to room temperature,
and leading to the formation of the corresponding a-bromoacylsilanes (3h—-3m) as the major
products, together with variable amounts of the o,g-unsaturated acylsilanes (6h—-6m).'2 The
mass balance was composed of the o-trimethylsilyl carboxylic acids (7h-7m), presumably
formed by rearrangement'¢ (Scheme 3, Table 3). Exposure of the a—bromoacylsilane (3m) to
the reaction conditions did not lead to the o,8-unsaturated acylsilane (6m). This result, and
the formation of rearrangement products, supports the intermediacy of a carbocation, formed by
magnesium jon induced cleavage of the O-1 to C~3 bond. Clearly, this process is favoured in
oxiranes (2h-2m), which can give rise to tertiary -carbocations.
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Scheme 3. i, MgBr,.Et,O, Et,O
Table 3
Silyl R? R4 Time, h Temp., °C 2-Bromoacyl Yield % Unsaturated Yield %
Oxirane Silane Acylsilane

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

(21)2 Me Me 3 0 (31) 46 (61)

2y Me Et 5% 0 31 40 (63) 15
(2k)2 Me PhCH, 66 4 (3k) 64 (6k) gb
21 (CH,), 4 0 31 57 (61) 8
(2m) (CH,) , 120 -18 (3m) 56 (6m) 15

4 These compounds are mixtures of diastereoisomers, of which only one is drawn.
b The corresponding regicisomer (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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