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whereas for styrene a great prevalence of ethyl 3-
phenylpropanoate can be achieved. Complexes of
PdCl, with diphenylmonoalkylphosphines with dif-
ferent steric requirements behave as (3), yielding the
branched isomer exclusively.

The use of different hydrogen donors such as water,
secondary or tertiary alcohols or of solvents of dif-
ferent polarity does not influence the regiospecificity
of (2) for a-methylstyrene as starting material. Also
varying the pressure between 50 and 700 at has no
influence on the hydrocarboxylation of a-methyl-
styrene with (2), concerning the isomeric composition
of the products. On the contrary, an excess of ligand
seems to favour slightly the formation of the straight
chain ester; a-ethylstyrene gives results comparable
with those of a-methylstyrene.

Concerning aliphatic olefins, the regiospecificity trend
of the catalytic systems examined is the same, although
the differences of the isomeric composition are less
pronounced. In the case of propylene, the reported [2]
prevalence (2:1) of the branched isomer using (3) is
reversed using (2) as catalyst. For 1-butene we got
more straight chain isomer using (2) than with (3),
but the difference between the two catalytic system is
not impressive.

Using 1-dodecene as substrate prevalent formation of
the straight chain isomer was achieved with (2); prac-
tically equal quantities of the two isomers were ob-
tained with (3); (1) behaves as (2), but at a slower
reaction rate.

Two main differences can be recognised in the hydro-
carboxylation reaction of olefinic substrates using (1)
or (2) or (3) as the catalyst precursor. The first two
systems always give prevalence of linear isomer; fur-
thermore, with substrates in which isomerisation is
possible, formation of more than two isomeric esters
takes place.

As a matter of fact, in the hydrocarboxylation of
1-dodecene with (3) practically only two isomers are
formed, whereas with (1) or (2) at least five isomeric
esters could be identified by coupled gas chromato-
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graphy-mass spectroscopy. Furthermore, cis-butene
gives only one ester with (3) [1], while in the presence
of (2), about 30% of the ethyl n.pentanoate is formed.
As with cobalt catalyst [6] in the hydroformylation
reaction, using (2) as catalyst for hydrocarboxylation,
the formation of isomeric esters does not necessarily
imply formation of isomerised substrate [7].

The fact that similar isomeric compositions have been
achieved using palladium complexes with triphenyl-
phosphine or with diphenyl monoalkylphosphines
seems to suggest that the basicity of the phosphine used
as ligand is of minor importance in determining the
isomeric composition of the esters.

As a working hypothesis we suggest that, as in the case
of the rhodium catalysed hydroformylation [8], the
product’s isomeric composition is determined, at least
in part, by the different energies of the conformers
arising by rotation of the olefin around the metal-
olefin-bond [9] in the m-complex, which is believed to
be the first reaction intermediate [1,2,10] in the olefin
hydroesterification.

We wish to thank Prof.P.Pino for helpful discussions of the
results.
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