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It now appears that cyclopropylcarbinyl derivatives solvolyze via an unrearranged 

cyclopropylcarbinyl cation as the initial intermediate (3). The questions which remain ahbut 

the nature of the intermediate in cyclobutyl solvolyses made the examination of the following 

compounds of interest. 
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The solvolyses of the E-nitrobenzoates corresponding to I (4) and IL (5) and the chluride car- 

responding to III (6) have been reported. However, no comparison of the three compounds 

using a single Leaving group and solvent is available. 

If in each case, the primary stabilization of the developing positive charge in the 

activated complex is the cyclopropylcarbinyl interaction, the reactivities of the compounds 

might be expected to correspond to the changes in energy resulting from the geometrical 

change from a tetrahedral to a trigonal arrangement. The ion formed from ILl would have 

the equivalent of two trigonal centers in the cyclobutane ring, and this ring should be planar, 

As a result of this 2nd of the stabilization of the charge by the cyclopropane ring, no special 

rate acceleration due to the cyclobutane ring should be found. 

If this interpretation is correct, the reactivity order should be II> I>)III. If the 

reactivity of I is taken as normal, II would be expected to be more raac,ti\e because 01 

the relief of torsional strain on going to the cation, and III would be expected to be the 
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least reactive because of the large increase in strain on going to the cation. A dinitrobenzo- 

ate leaving group should be good for this comparison since a relative poor leaving group (as 

compared to tosyl) will lead to an activated complex relatively closer to the intermediate 

cation than would be the case with a better leaving group. 

The expectation is born out by the data shown below for 80% aqueous acetone. The 

ratio of the reactivity of I and II is 1:5, similar to that observed in comparing cyclohexyl 

tosylate with cyclopentyl tosylate (7). The reactivity of III is l/700 that of 1. However, it 

still is 500 times more reactive than cyclobutyl dinitrobenaoate. If one assumes that relative 

rate of III corresponds to that of a normal unassisted solvolysis and compares this with the 

relative rate of solvolysis of cyclobutyl tosylate, one concludes that the latter has a rate 

acceleration of 8 X lo3 (8). This is in good accord with our earlier estimate based on the 

use of the rate of borohydride reduction of cyclobutanone as a model (9). 

The products of the solvolyses are shown below: 
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The products found with I and II are those expected based on the work of Hanack and 

Schneider (4) and of Closeon and Kwiatkowski (5). The solvolyris of III leadr to the same 

products as found in the solvolyses of 1-cyclobutenylethyl toeylate (lo!, .bicyclo[ 1. 1. l]pentyl- 

1 -methyl dinitrobeneoate (11) and bicycloI2. 1. 0] pentane- 1 -methyl E-nitrobeneoate (12). 
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All of these results appear best accommodated by assuming that the bicyclo[ 2. 1. Olpentane- 

1 -methyl cation is an intermediate. The details of these transformation will receive further 

consideration at a later time. 
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