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Studies of the properties of carbonium ion intermediates under conditions commonly employed
in solvolysis reactions of typical alkyl halides and various esters are important to the
elucidation of the mechanism of this class of reactions. Some trityl derivatives yield
carbonium ions with reactivity levels such that their solvolyses can be conveniently measured.l
In this communication the behavior of tri-p-tolylmethyl tetratluoroborate (I) is compared with

the reaction of the corresponding benzoate derivative (II) in methylene chloride/ethanol solvent.
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The fluorcborate salt (I) in methylene chloride solution was rapidly mixed® with an equal
portion of & 4:1 mixture of methylene chloride and ethenol at 25°. As summarized in Tsble I,
the rate of disappearance of the carbonium jon, measured at 452 mp,® increases as the concentra-
tion of salt increases. Apparently ion aggregation affects the rate of solvolysis. Extrapo-
lation to zero concentration gives a rate constant of ca. 350 sec’ 1. Addition of up to 0.1 M
c;f the common anion salt tetra-n-butylemmonium fluoroborate does not depress the observed
rate (Table I).

In contrast to the fluoroborate, the covalent benzoate ester (II) solvolyzed relatively
slowly under the same conditions,* with the observed first-order rate consta-nt being (2.5 *
0.1) x 1072 sec™®. Addition of (CHg)NOBz-HOBz results in common ion rate depression® with a

Eot/i—(dt of about 60.
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The solvolysis of the carbonium fluoroborate salt in the presence of the benzoate salt
(CHg ) JNOBz*HOBz is of particular interest,® since a solution of carbonium ion (5 x 10™2 M) in

methylene chloride was found to react with 6 x 10°3 M benzoate salt in methylene chloride /ethe.nol

Table I. Summary of Rate Constants for the Solvolysis of Tri-p-tolylmethyl

Fluoroborate in Methylene Chloride/Etha.nolE Solvent at 25.00

(CH3CeH4)aCBF,, 10° M (n-Bu)4BF,, 102 M Ebobs’ sec™?
0.11 - 370
0.50 - 450
1.0 - 140
1.4 - 490
2.5 -~ 530
T-5 - 550
10.0 - 560
1.4 0.5 L8o
1.4 1.1 480
1.4 2.8 480
1.b 5.6 500
1.b 7.5 590
1.4 10.0 480

2 The solvent was prepared by mixing equal portions of methylene chloride
with a 4:1 (Vol-Vol) mixture of methylene chloride and ethanol. Experi-

mental reproducibility of a given determination is ca. + S%.

at a rate which is too fast to be observed under the conditions employed to study the solvolysis
of the carbonium ion in the absence of added salt. In preparative experiments, the benzoate
ester IT was the only product detected from the reaction of the carbonium ion with benzoate
salt. Apparently, anion exchenge and collapse to covalent benzoate proceeds with a rate
constant greatly in excess of the measured rate constant of 350 sec ! for the ethenolysis of

the carbonium ion in these methylene chloride solutions. That is, in the reaction scheme in
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equation 1, —k-1 is large compared to k,, Es , and 1_<s .
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Solvolysis Product

The similar dominance of ion pair return over solvolysis in the reaction of propene with

p-bromobenzenesulfonic acid has been noted recently by Shiner and Dowd.®
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