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OXIDATION OF «-PHENYLETHYL CHLORIDE BY METAL OXIDES,
NEW SYNTHETIC METHOD OF BIS(«-PHENYLETHYL) ETHER

Fuminori AKIYAMA
Chemical Research Institute of Non-aqueous Solutions,
Tohoku University, Sendai 980

Oxidation of a-phenylethyl chloride by metal oxides were inves-
tigated. When benzene or carbon tetrachloride solution of a-phenyl-
ethyl chloride was refluxed in the presence of various metal oxides,
formation of bis(a-phenylethyl) ether was observed only in the cases
of three metal oxides, i.e., mercuric oxide, lead dioxide, and thall-
ium(III) oxide in considerable yields.

Williamson synthesis of ethers and dehydration of alcohol have been widely used
for the purpose of synthesis of ethers.‘) Senderens has reported dehydration of
a-phenylethyl alcohol.e) Present author thinks that formation of ethers in the
reactions of alkyl halides with metal oxides has not yet been reported.

When benzene or carbon tetrachloride solution of a-phenylethyl chloride was
refluxed in the presence of mercuric oxide or lead dioxide or thallium(III) oxide,
the formation of bis(a-phenylethyl) ether was observed. When benzene solution of
a-phenylethyl chloride was refluxed in the presence of cupric oxide, this ether was
not formed but alkylation product was formed in low yield. When this solution was
refluxed in the presence of aluminum oxide or barium oxide, only trace amount of
alkylation product was formed. When carbon tetrachloride solution of a-phenylethyl
chloride was refluxed in the presence of mercuric oxide or lead dioxide or thallium
(III) oxide, bis(a-phenylethyl) ether was obtained, On the other hand, the carbon
tetrachloride solution refluxed in the presence of aluminum oxide or cupric oxide or
barium oxide did not give this ether, Yields of these reactions are listed in
Table I. Products were identified by g.l.c. and n.m.r. spectroscopy. Although the
reaction velocities were not measured, it would be qualitatively said that the react-
ivities of these metal oxides are in the order T1>Hg>Pb.

Although the reactions of metal oxides with many organic substances have been
reported to give carbonyl compounds,3a4) in the reactions of a-phenylethyl chloride
with lead dioxide, mercuric oxide, and thallium(III) oxide acetophenone was obtained
in only trace amount.

It has been reported that mercuric salts, lead salts, and thallium salts have
excellent ability in oxymetalation reaction.5*€) It is interesting that only these
three metal oxides of various metal oxides used in the present study can react with
a-phenylethyl chloride to give bis(a-phenylethyl) ether,

No corresponding ether formation from benzyl chloride was observed. The mech-
anism and applications of this reaction are now being investigated.
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Table I, Oxidation of a-phenylethyl chloride®)

1974

H ? ? H
CHs-0_c1 + mo —in Benzeme CHs-C-0-C-CHs  or CHs~C-Ph
]
h Ph Ph Ph
I II
~— Condition®—

Metal oxide Solvent(ml) Reaction time(hr)  Product and yield(%)c)
T1203 Carbon tetrachloride 15 0.5 I 57
HgO Benzene 5 1 I 68
HgO Benzene 5 0.5 I 45
Pb02 Benzene 5 4 I 63
Cu0 Benzene 5 6 11 24
Al20s3 Benzene 5 6 II trace
Bal Benzene 5 6 1T trace

1)

2)
3)

4)
5)
6)

7)
8)

The experimental conditions are not necessarily optimum.
0.01 mol of a-phenylethyl chloride and metal oxide were used.

Yields of ether are shown as (mol of product/mol of chloride used) X 100X 2.

Yield of II is shown as (mol of product/mol of chloride used) X 100,
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