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The mechanism of electrophilic side-chain reactions of alkylbenzenes
with chlorine in acetic acid appears quite well established with respect to
both the steps concerning the attack of chlorine and the proton lossz's’4
(steps 1 and 2 in scheme I where the reaction shown is that of isodurene).
In contrast, we have no definite information on the routes through which the
side-chain substituted products (acetates and chlorides) are forued from the

intermediate I (step 3). The rollowing possibilities can be considered:

CH, CH,4 CH,
-CI° - H*

Cl + e — —_—
2 (1) (2) (3
H,C CH, HLC CHy H C CH,

CHy C! CH, Cl CHy
H,0COCH4 H,CI
—— +
HyC CH,4 HyC CHy
CH CH
n 3 . 3 m
Scheme I
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a) both II and III derive by ionization of I to an ion pair which can either
give III or react with the solvent to foru II; b) III and II are formed by an
SN2' reaction of €1~ and of the solvent acetic acid, respectively, on I; c) III
may be produced by an electrophilic attack of a molecule of chlorine at the
exocyclic methylene group of I (with expulsion of Cl+) whereas II is still
formed through one of the possibilities previously mentioned.

In order to clarify on this problem we have studied the effect of the
chlorine concentration and of the presence of salts (LiCl, LiClO4, LiOCOCHB) on
the side-chain acetate: side-chain chloride product ratio (II/III product ratio)
obtained in the chlorination or isodurene in acetic acid at room temperature.

The results, reported in the Table, show that the II/III product ratio is
practically unarfected by a 7 fold increase in the chlorine concentration. This
leads to exclude that III is produced by attack or 012 on I, since, in such a
case, an increase orf the 012 concentration is expected to produce a significant
increase in the relative yield or III and therefore a decrease in the II/III

product ratio, which is not observed.

Table

II/III Product ratio in the reaction or chlorine with isodurene in acetic acid

Isodurene, M CL,,M Salt added,M 11/111%
product ratio

0.010 0.010 0.21
0.011 0.011 0.22
0.022 0.022 0.25
0.071 0.070 0.23
0.013 0.010 Lici, 0.051 " 0.28
0.044 0.29
0.103 . 0.27
0.200 0.35
0.290 0.34
0.013 0.010 LiC10,, 0.012 0.29
0.050 0.39
0.101 0.41

0.205 0.43,

0.013 0.010 Li0COCH,,  0.05 ~0.4 °

a) Determined by glc; b) In this case a product other than II and III
was observed in the analysis or the reaction mixture. No attempt was
made to identiry this product.
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+ + +

CH2 CH2 CH2
l et cr = ll ClT —a + or
H3 CH 3 H 30 CH3 |-|3C CH3
CH3 CH3 H3
v V'
i ]
Schene II

A very signiricant observation is also that the presence or LiCl does not
increase the relative yield of the side~chain chloro derivative (III); in fact
the II/III product ratio increases as the LiCl concentration increases. This
finding clearly enables to reject thne SN2' mechanism for the rormation of III
(in this case a decrease of the II/III product ratio on icreasing the LiCl
concentration would have been expected) and indicates that the rearrangement or
I to ITI is intramolecular. It is most probable that the rearrangement occurs
as described in Scheme II where IV is a tight ion pair and III is formed by the
collapse of IV (internal return) without any intervention of an external return
from fully separated ions., In competition with the intermal return IV can be
converted to the solvent separated ion pair V leading to II. Both LiCl0, and

4

LiOCOCH3 increase the II/III product ratio in a similar way than LiCl.

Presumably in the presence of salts the ion solvating ability of the medium

increases and the formation of V, and therefore of II, is slightly favoured
5

with respect to the internal return .

We wish to thank Prof. G. Illwainati ror discussion.
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