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Introduction

The Fries rearangement of phenyl benzoate involves
conversionof the ester into hydroxybenzophenoreproducts,
the distribution o which depends on readion condtions
such astemperature and solvent palarity. Thisreadion hes
been studied in awide variety of solvent systems, typicdly
using Lewisadd caalysts(1,2). Thepresent work hasbeen
caried out in the duminum chloride : 1-ethyl-3-methyl-
imidazoliumchloride (EMIC) room-temperature molten salt
system. A distinct advantage of this s/stemis that the melt
addity can be varied over several orders of magnitude by
varying the relative anounts of aluminum chloride and
EMIC (3). The dfed of melt addity can then be as®esed
for thereadion d interest.

Results and Discusson

The dfed of melt addity inthe present caseis evident by
comparing the behavior of phenyl benzoate in basic and
addic melts. In the basic melt, rearangement of phenyl
benzoate does nat occur; however, addition d aluminum
chloride, producing an addic melt, resultsin the formation
of rearangement productswithin two or threedaysat 75°C.
It is also observed that the reduction pdential for phenyl
benzoate at vitreous carbon undrgoes a shift from-1.86V
in the basic melt to -0.78V in dlightly acidic melts, formed
by addtion o aluminum chloride to reutral melts.
(Potentiadls are reported versus Al wire in 1.51.0
AICl,:EMICmelt.) Thisbehavior indicaesthat the cabonyl
oxygen of the ester is complexed by auminum chloridein
the addic melt, resulting in catalysis of the rearangement
readion.

In more addic melts, it is not possble to olserve the
eledrochemicd reduction d phenyl benzoate becaise
aluminum deposition aceurs at potentials more negative
than -0.15V. The use of neutral buffered melts, howvever,
affords a wide potential window while dso providing
“latent addity” (4,5), which resultsin complexation of the
ester by aluminum chloride, asin the aédic melts. In these
systems, sodium chloride is added to addic melts, so that
interadion d asolutewith tetrachloroaluminateionsresults
in complexation d the solute by aluminum chloride, driven
by formation o insoluble sodium chloride. Using neutral
buff ered melts, it has been passbleto foll ow the murse of
this readion by measuring the peg current for ester
reduction. The rearangement occurred as in the acddic
melt, giving goodyields of rearangement productsin two
or threedays at 75°C. The product distributionisamixture
of 2- and 4hydroxybenzophenonre, formed in a 1:3 molar
ratio. Thisdistributionistypica of resultsobtained in ather
pdar solvents (1).

In continuing work, attention has been paid to the
medanism of the Fries rearrangement in the neutral
buff ered melts. Crossover experiments have been caried
out by addition d various trapping agents to the melt. In

thisway, readive intermediates can be identified and their
readivity toward spedes outside the primary readion
system can be established. In ore experiment, benzenewas
used as a @-solvent (12 masspercent), resulting in afaster
readion although the product distribution was unchanged.
Use of m-cresol (5:1 cresol : phenyl benzoate mole ratio)
resulted in the amost exclusive formation d crossover
products (methyl hydroxybenzophenones). In the
rearangement process the usual mechanism involves
dissociation d the complexed ester to form phendate and
acylium ionic moieties. Addition d m-cresol to the melt
results in the formation o the @rrespondng
methylphenolate ion, and since phendateionisformed in
the rearangement of phenyl benzoate, the observation o
crossover products suggeststhat the rearrangement process
islargely intermoleaular.

The dfeds of other changesin readion conditions, such
as temperature, will also be presented.
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