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Rigidly held cyclobutyl tosylates show a remarkable dependence of eolvolysis rates on the 

conformation of the leaving gr0up.a Thus, in both the bicyclo[2.l.l]pentyl and bicyclo[3.1.1]- 

hexyl series, the equatorial isomers (A) are strongly accelerated and the axial isomers (2) 

strongly decelerated, relative to the behavior of the parent compound (s).' The deceleration 

observed for 2 is attributed to the unfavorable geometry which precludes the mat favorable con- 

certed ring contraction process to a cyclopropyl carbinyl cation, a process facilitated in A. 

The acceleration of ,& over 2 can be attributed to a combination of steric (relief of ring strain) 

and electronic (rearrangement to a secondary, rather than to a primary, cyclopropylcarbinyl 

cation) factors. 
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The use of t-butyl groups ae conformational anchors on the cyclobutane ring leads to quite 

different results, initially surprising, but explicable on the basis of mechanistic features of 

the solvolysis of cyclobutane compounds.3-e The rates of solvolysis (Table 1) of the 3-rybutyl 

substituted cyclobutyl tosylates ,$ and A7 clearly do not parallel those of the bridged compounds 
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,& and 2.. The +-butyl group fails to act as an effective conformation lock,ll and ionization of the 

ttane tosylate 2 probably occurs a the conformer with an axialt-bug1 group 2. The transition 

state for2 suffers, relative to that of the parent compound 8, from unfavorable interactions in- 

volving the t-butyl group; hence, the mall rate decrease observed for A. Similarly, the large 

rate deceleration of the tie tosylate i is a consequence of ionization with participation which - 

produces increased steric t-butyl-methylene interactions in the transition state which resembles 

the cis-2-$-butylcyclopropylcarbinyl cation. - 

TARLII 1 Conductometric Solvolyeis.Rates in 60$ Aqueous Acetone 
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T4RLE 2 Product Distributions from Solvolyses in 6o$ Aqueous Acetone at KuIO.~ 
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&he numbers in the table refer to the distribution of the alcohols shown; the solvolysis pr duct 
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No.50 4391 

Table 2 presents the 

butylcyclobutyl tosylates 

binyl dinitrobenzoates (6 

product distributions resulting from solvolysis of cis- and - 

(4 and 2) and of the related &- and trans-2-t-butylcyclopropylcar- _ 

andJ).l= Despite the use of different leaving groups the cia (A and 5) 

and m (2 andx) pairs of derivatives each yield nearly identical product mixtures. This pro- 

vides strong evidence for coarwn intermediates in the solvolysis of cyclobutyl and cyclopropyl- 

carbinyl derivatives of the same stereochemistry. The absence of crossover between the cis and - 

m series deemnstrates that the initial ionization and any subsequent rearrangements between 

the various possible cationic species are all stereospecific.5'1e 

The similarity in rates of the cyclopropylcarbinyl derivatives & andx, with the expected17 

enhancement over the parent 2, indicates that these compounds ionize with very little molecular 

rearrangement. Taken together with the cyclobutyl results these data suggest that ionization of 
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both the cyclobutyl and cyclopropylcarbinyl derivatives proceeds directly.and stereospecifically 

to a cyclopropylcarbinyl cation or ion pair. On this basis it is possible to describe the forma- 

tion of the various products according to the following scheme: 
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