SYNTHESIS OF 4-SILALACTONES

V. F. Mironov and N. S. Fedotov UDC 547.473.21245.07

The synthesis of 4-silalactones was accomplished by the addition of y-chloropropyldimethyl--
silane to trimethylsilyl esters of unsaturated acids. Itwas shown that y-chloropropyldimethyl-
silane adds to these esters considerably more slowly than does g~chloromethyldimethylsilane.

We recently described routes to the synthesis of 1- and 2-silalactones [1-3].* In the present study
we have for the first time obtained several 4-silalactones (see Table 1) via the scheme previously used for
the synthesis of 2-silalactones.
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y-Chloropropyldimethylsilane adds considerably more slowly than a-chloromethyldimethylsilane to
the trimethylsilyl esters of any unsaturated acids, and the yields are poorer. Incidentally, we estimated the
relative reactivities of other hydrosilanes in this reaction, and they are arranged in the following order with
respect to their activities:

R;SiH < CI(CH,)3SiHR, < CICH;SIHR, < CISiHR, < Cl,SiHR
R=C,H; CH;

In contrast to the analogous o- (chloromethyldimethylsilyl)-substituted compounds, the cyclization of
w- (y-chloropropyldimethylsilyl)-substituted carboxylic acids proceeds under more severe conditions and
gives comparatively low yields (30-50%).

The nine-membered silalactone (X) obtained in this manner is monomeric and stable on long storage.
On the other hand, the 14-membered lactone (XI) readily polymerizes on brief storage to give an oligomer
with a molecular weight of ~2000.

EXPERIMENTAL

Trimethylsilyl - (y-Chloropropyldimethylsilyl)butyrate (I). A 28-g (0.2 mole) sample of y-chloro-
propyldimethylsilane was added dropwise in the course of 2 h to 32 g (0.2 mole) of trimethylsilyl vinylace-
tate in the presence of 0.1 ml of 0.1 M H,PtCl,- 6H,O solution in isopropyl alcohol. The reaction mixture
was refluxed for 4 h (the temperature at the end of the heating was 211°) and then vacuum-distilled to give
31 g of I. Compounds II-V (see Table 1) were similarly synthesized.

w~ (y-Chloropropyldimethylsilyl)butyric Acid (VI). Water (50 ml) was added with stirring in the course
of 1 h to 28 g (0.2 mole) of I, and the reaction mixture was stirred and refluxed for 1 h. The aqueous layer
was separated from the organic layer and extracted with 50 ml of ether. The organic layer and the ether ex-

* The position of the silicon atom in the silalactone ring was reckoned from the ester oxygen atom in the di-
rection counter to the carbonyl group.
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tracts were combined and dried with Mg80O,. The ether was removed by distillation, and the residue was
vacuum-fractionated to give 17.2 g of VI. Compounds VII-IX (see Table 1) were similarly obtained.

4,4-Dimethyl-4-silapelargonolactone (X). A mixture of 17.7 g (0.08 mole) of IV and 8 g of calcined
potassium carbonate was heated at 60-80° for 4 h until carbon dioxide evolution ceased, and 150 ml of dry
acetone was added to the residue. The insoluble material was removed by filtration, the acetone was re-
moved by distillation, and the residue was vacuum-distilled to give 5 g of X. Compounds XI and XII (see
Table 1) were similarly obtained using sodium ethoxide in place of K,COs.

v-Chloropropyldimethylsilylbutyryl Chloride XIII). A 12.7-g (0.107 mole) sample of thionyl chloride
was added to 25.4 g (0.086 mole) of I in the course of 30 min, and the reaction mixture was heated at 60° for
30 min and then vacuum-distilled to give 15.6 g of XTI,
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