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The mechanism of free radical aromatic substitu-
tion has been studied extensively’-% and shown to
follow the scheme

‘e
ArH 4+ R- — RArH. — ArR 4+ R'H
1

where R’- may be 1 or other radicals. The re-
actions of this type involve intermolecular hydrogen-
transfer. 'We could expect a reaction involving
intramolecular hydrogen-transfer if the composite
radical 1 has an appropriate leaving group.

In this communication we wish to report a new
example for free radical aromatic alkylation. A
mixture of phenyl isopropyl ether (2) and di-i-
butylperoxide (DTBP) (2 : 1 in mole ratio) was
irradiated in a pyrex flask for 20 hr at 25°C with
a high-pressure mercury lamp (Riko-kagakusangyo
400 W, principal wavelength 3150 and 3660 A).
Product analyses® showed the presence of a mixture
of o- (predominant), m- and p-isomers of iso-
propoxycumene (3) (51.59%)? and phenol (4)
(42.59%)7 along with other minor products. Photol-
ysis of a solution of azobis(2-phenoxy)-2-propane in
2 (0.25M) also resulted in the formation of 3 (21.39%,)
and 4 (15.3%).

The fact that neither dimer nor trimer of phenols
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could be detected from the reaction mixture, together
with the absence of Pummerer’s ketone in the
products of photolysis of azobis(2-p-methylphenoxy)-
2-propane, reveals that phenol is not produced
from free phenoxy radical.®?) Furthermore, it is
difficult to attribute the formation of 3 to carbene
reaction because no information is obtained for the
presence of propylene and 2-phenoxy-2,3-dimethyl-
butane that are expected from the reaction:!?)

(CH,),COPh — > PhO-

/,CH3—CH=C.H2
+ (CH,),C: ~
(CH,),C(OPh) CH(CH,),

Thus, the most probable mechanism for the
formation of 3 is

. H(CHs). —PhOH
(CH:),COPh + 2 —> PhO-C(CH): -
H

H(CH:). . CH(CH):| +H-
+«— (CHa)q —3

where the driving force of the reaction may be the
stability of phenol and aromatization of the com-
posite radical.

Henbest and co-workers!) obtained methyl-
anisoles, phenoxymethylanisoles and phenol as
products of the reaction of anisole with DTBP
at 140°C. This clearly supports the first step of
the above mechanism. Although they interpret the
formation of methylanisoles as aromatic substitu-
tion with methyl radical, a part of it could be
another example of intramolecular hydrogen abstrac-
tion.
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