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Synopsis. The reaction of p-bromostyrene with
benzene in the presence of palladium(II) acetate gave un-
expected bibenzyl (2) and #rans-stilbene (3) in 129 and 5%,
yields respectively, in addition to the usual substitution
product (1, 479%,). This result shows that dehalogenation
and subsequent hydrogenation accompany the aromatic sub-
stitution of olefins when both iodides and bromides are used.

We have reported a novel reaction of olefins with
aromatic compounds to produce aromatic-substituted
olefins via direct substitution in the presence of palladium
(IT) salts.®

In the course of our study on the aromatic substitu-
tion of olefins, we have performed the reaction of p-
bromostyrene with benzene in the presence of Pd(OAc),
in the hope of obtaining p-bromo-trans-stilbene as the
sole product. However, from this reaction, we obtained
bibenzyl (2) and #rans-stilbene (3) in yields of 129, and
5%, respectively with a 479, yield of the usual substitu-
tion product, p-bromo-trans-stilbene (1). This sug-
gested that the bromine atom of bromostyrene was re-
placed with hydrogen by the action of Pd(OAc),. To
chek this point, the dehalogenation and hydrogenation
of halobenzenes with Pd(OAc), were examined. Re-
fluxing of bromobenzene with Pd(OAc), gave the hydro-
genolysis product (benzene) in 169, yield and, from
iodobenzene, a 559, yield of benzene was obtained.®

These results show that Pd(OAc), causes the de-
halogenation-hydrogenation reaction and that the reac-
tivity of halobenzenes is I’>Br>»Cl. Thus it would be
possible to describe two paths (a and b) for formation of
3: one is the route via styrene which is derived from a
debromination-hydrogenation of p-bromostyrene, and
the other is the route involving a debromination-hydro-
genation of 1, which is the usual aromatic substitution

product.® Compound 2 is formed via hydrogenation of
3.5 The reaction paths are shown in the following
Scheme:
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It has been reported that low-valent palladium reacts

with halides (RX) to form organopalladium ¢-complexes
(R-Pd-X) in situ.® In the present case, an aryl-palla-

dium o-complex such as (H20=CH—< >—PdBr) would

also be formed, via the oxidative addition of Pd, but it
would be decomposed by hydrogen to give hydrogenolysis
products® without any further reaction with the olefins.

The results described here call for attention when
halides, especially iodides and bromides, are employed
in the aromatic substitution of olefins by palladium (II)
salts.

Experimental

p-Bromostyrene was prepared from dehydration of 1-(p-
bromophenyl)ethanol, bp;; 886—89 °C.

Reaction of p-Bromostyrene with Benzene. A solution of
Pd(OAc), (4.6 mmol), and p-bromostyrene (4.6 mmol) in
a mixture of benzene (50 ml) and acetic acid (10 ml) was
heated at 80 °C with stirring for 8 hr. The resulting mixture
was worked up as described already.”? The products were
separated by preparative glc to give 1, 2, and 3, which were
all assigned by a comparison with authentic samples, mp of 1,
138—139 °C (EtOH) (lit,® mp 139 °C).

Dehalogenation-hydrogenation of Aryl Halides. A solution
of Pd(OAc), (4.6 mmol) and bromobenzene (50 ml) was
refluxed for 8 hr using octane as an internal standard. After
work-up, glc analysis showed a 169, yield of benzene. Similar-
ly, iodobenzene was refluxed using nonane as an internal
standard to give a 559, yield of benzene. Under similar
reaction conditions, chlorobenzene did not result in any
formation of benzene.
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