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Summary. Trimethylsilylallylzinc chloride 2 (M = ZnCl) reacts with 17-ketosteroids 

to give adducts 3 that can be converted into 17-spirolactones. 

Despite the impressive amount of research devoted toQ-acylanion equivalents 

1 based upon the ambident reactivity of allylanions, 1 this effort has not culminated 

in any single reagent that exhibits the required nucleophilicity to add to a 17-keto- 

steroid . 2 Here we report that the allyltrimethylsilyl anion 2, under properly defined -._ 

conditions, functions as a a-acylanion (homoenolate) equivalent with both excellent 

regioselectivity (Y-attack) and high nucleophilicity towards 17-ketosteroids. 3 

Treatment of allyltrimethylsilane4 with s-butyllithium (1M in cyclonexane) 

in tetranydrofuran containing tetrametnylethylenediamine (1.0 equiv.) at -70°, 

then warming to -40’ gave solutions of s (M = Li). Treatment Of this solution with 

3-methoxyandrost-3,5-dien-17-one 3, gave 4, (650/o! along with staftirlg . 
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material 3, and a small amount of diene 5 (ca. -- 5%) resulting from 2 -attack and 
- 5 elimination of Me5SiO . This unsatisfactory state of affairs was resolved by 

treating the solution of 2 (M = Li) with freshly dried zinc chloride at -40’ to give 

z (M = ZnC1).5 This solution, when treated with zgave the adduct 2, which on 

acid hydrolysis of the dienolether 4 gave 2, in 82% overall yield, and 

ca . 1% testosterone. I_ No trace of diene 5 could be oetectea when the trimethylsilyl- 

allylzinc chloride 2 (M = ZnCl) was used. Attempts to epoxidize the vinylsilane 

double bond in dusing various peracids under a number of conditions gave complex 

mixtures that had the A-ring enone destroyed. The Sharpless procedure 

[vo 2  acac) /t-BuOOH in benzene] 6 solved tnis problem and gave selective oxidation 

of the vinylsilane double bond in 6 without any destruchion of tne rtng-A-enone, yielding 

1 (90%), as a mixture of diastereomers. Exposure of the a,-epoxysilane 1 to 

methanol containing a catalytic amount of borontrifluoride etherate gave t-he 

O-methyllactol 8, as a mixture of epimers at the acetal (C-22) carbon in 90% yield. 

The spirocyclic c-methyl lactol 8, is a precursor to the spirolactone 9, a useful -_ 

aldosterone antagonist. 7 

Oxidation of 5 with Jones reagent gave the spirolactone lo, vmax 1765, 1665 

(CHCl9) cm-‘. m-p. 145-148’ in 80% yield. 

An entirely analogous sequence of reactions starting with estrone-metnylether 

Lgave the estrogen-17-Spiro-y-lactone 12. 
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In conclusion the allyltrimethylsilylanion 2 I as described here, provides a 

highly nucleophilic species that adds to 17-ketosteroids in excellent yields. The 

mild and selective oxidation of the 4-hydroxyvinyls lane _$ to the a&-epoxyvilane 7 

illustrates that this functional array may be manipulated in the presence of other 

Oxidizable groups to provide important steroidal Y-lactones. 
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