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Summary. Benzyl-, heteroaryl-, and allylsilanes, under the catalytic action of CsF 

or silica/TBAF, react in mild conditions with electrophlles such as fj-va- 

lero and E-caprolactone, and with cyclohexen-2-one 

The easy F-- catalysed desilylation of organosilicon compounds containing a 

C-SiR3 bond has now been developed into a general method for the transfer of acyl? 

alkyny12, benzy13, ally14 and oxlranyl 
5 carbanions to an electrophlllc centre. 

However, in spite of the large number of papers In this field, this synthetic meth- 

odology has been applied with very few exceptions 3,4 only to aldehydes and ketones 

as electrophlles 

We have found that the transfer of benzyl- and heteroaryl carbanlons, generated 

from the corresponding organosllanes, can be extended to a wider range of electroph 

iles such as saturated lactones ora/?-enones, contalnlng an electrophilic carbon, 

to give compounds otherwise relatively Inaccessible. 

All the reactions were run under argon at various temperatures, and catalytic 

amounts of CsF or silica-supported tetrabutylanunonlum fluoride (TBAF/S102), were 

sufficient to drive the reactions. Details of these reactlons together with the 

data related to PhCHO as standard electrophlle are given in the Table. 

b-Valerolactone (&V-L) and E-caprolactone (E-C-L) reacted smoothly with var- 

ious representative organosllanes with cleavage of the acyl-oxygen bond affording 

the corresponding ketoalcohols in reasonably good yields. All attempts at in- 

5079 



5080 

Table F- catalysed reactlon of organosllanes with electrophlles. 

Entry R In R-SlMe 
3 

Catalyst Electrophlle Produc?- (% yleldp 

1 CsF;TBAF/SlO 
2 PhCHO 

2 6-V-L 

3 

4 

5 

r-c.- L 

8 
0 I 

PhCHO 

6 II 6-V-L 

7 
F-C-L 

I, 

8 Ph CH, II 

9 

10 

11 

12 

PhCHO 

SC-L 

TBAF/S102 

CsF 

TBAF/S102 

(90) 

(60) 

/-NO” (65) 

(50) 

(80) 

(45)= 

--OH (55) 

PhCH,CH(OH)Ph (85) 

Ph CH; ‘V-OH (35) cod 

8 

CH, Ph 
(48)' 

(65) 

(60) 

'Unless otherwise stated the yields are of Isolated products. 

'All the new products were characterized by spectral means 

Gas-cromatographlc yields. 

seactlon performed in refluxlng THF. 
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duclng the reactlon of /?-proplolactone with a carbanlon falled because of ring 

6 
opening and polymerlsatlon, whereas y-butyrolactone(not quoted In the Table), 

gave only modest conversion ylelds7 (<15% as estimated by GC/MS analysis). No 

reaction was observed between lactones and allylsilane. 

With cyclohexen-2-one as an electrophlle, conlugate addition of allyl-, ben- 

zyl-, and benzothiazolyl carbanlons occurred with formation of the Michael adduct 

( entries 4, 10, 11). As shown in the Table the yields of the reactions with the 

new electrophiles were generally lower than those with PhCHO. 

Several aspects of these reactions are noteworthy: they provide the first In- 

stance of regioselectlve opening of the ring of a saturated lactone by Group IV 

B organometallics with formation of a new carbon-carbon bond8, through attack of 

a carbanlon on the hard centre of the ring system. In the conlugate addition to 

aB- enones, the F- based procedure offers an alternative to the Lewis acid cata- 

lysed procedure' for the more reactive systems, and opens a unique prospect to 

Michael-type addltlons, starting from relatively unreactive organosilanes, corre- 

sponding to weak carbon acids R-H( entry 8 ). Moreover the regloselectlvity in 

the reaction of the allylsllane with an a#?- enone, appears to depend on the cata 

lyst: in fact when TBAF/S102 was used as catalyst, conlugate addition took place 

along with l-2 addition of the ally1 carbanlon, affording the product of double 

allylatlon (entry 12), whereas with CsF, only tne expected product of conlugate 

addition was formed. 

Preparation of (3) illustrates the standard procedure: To 0.11 g (0.72 mmol) 

of dry CsF in 5 ml dry tetrahydrofuran ( THF ) was added drpwise a solution of 

2-trlmethylsilylbenzothiazole (1.5 g, 7.2 mmol) and &-C-L ( 0.82 g, 7.2 mmol) In 

3 ml dry THF. The pale yellow solution was stirred overnight at room temperature 

After evaporation of the THF, the resulting dark orange 011 was hydrolysed with 

acidic water and extracted with ether. The solvent was evaporated and the resi- 

due was purlfled by dlstlllatlon under high vacuum, affording 1.15 g (65%) of 3 

(b.p. 1600/0.6 mm Hg) 
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