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As an extension of our interest in solvolytic routes to the 9-decalyl cation,i we have in-
vestigated the acetolysis of cis- and trans-9-t-butylspiro[4,5]}dec-6-yl p~toluenesulphonate (1)
and (II), respectively.2 We wish to report that the reactions of the two esters are noteworthy
for their complete stereospecificity in generating the isomeric 2-t-butyl-9-decalyl cations (II1)
and (IV). The acetolysis of (II) also provides a definite example of a cyclohexyl derivative

which solvolyses via a boat conformation of the six-membered ring.5
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That the esters (I) and (II) undergo acetolysis with anchimeric assistance is clearly
evident from kinetic studies.® Particularly relevant is the fact that the cis-ester in acetic
acid containing sodium acetate at 25° is 360 times more reactive than cis-4-t-butyl-2,2-dimethyl-
cyclohexyl p-toluenesulphonate while the trans-ester (II) is 24 times more reactive than trans-

4-t-butyl-2,2-dimethylcyclohexyl p-toluenesulphonate.7

The productse»9 formed from the compounds (I) and (II), and which are shown in Table I,
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prove that the cis-ester undergoes ring expansion to

give exclusively trans-2-t-butyl-9-decalyl cation
(I11) while the trans-ester undergoes both ring-
+ expansion and ring-contraction to give cis-2-t-butyl-

9-decalyl cation (IV) (but nome of (III)) and 1-(3'-

T ww

\Vf t-butylcyclopentyl)cyclopentyl cation (V)0 respectivelyx

TABLE I: Products from aceeolysis of (I) and (II)

Product (% Yield)
Substrate
(vI) (VII) (VIII) (IX) (X) (X1) (XII) (XII1) Acetates
(1) 0.4 0 0 2.9 11.6 0 0 78.9 6.2
(I1) 0.7 4.1 3.6 0 0 21.7 0.9 66.1 2.9
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In the most stable conformation (XIV) of the ester (I), the C;~C, bond of the cyclopentyl
ring and the axially disposed leaving group are anti-periplanar to each other. This factoer
("the sp3 alignment factor"ll), combined with relief of ring strain, is responsible for the cis-
ester yielding exclusively the trams cation (III) in an ionisation which is very considerably

anchimerically assisted.
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The products formed from trans-9~t-butylspiro[4,5]dec-6-yl p-toluenesulphonate (II) show
that the ester must react via two different conformations. In the most stable chair conforma-
tion (XV), the C;-C;p bond and the leaving group have the ideal anti-periplanar arrangement;
ring contraction thus takes place to give the cation (V). The ring-expansion process is most re¢
asonably explained by invoking the involvement of the boat conformation (XVI) in which the C;-Cs
bond and the leaving group are anti-periplanar to each other thus allowing concerted ionisation

and rearrangement to occur to give the cis cation (IV) to the exclusion of its isomer (III).
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