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Summary

M(R)(CO)(PPh;), compounds (M = Rh, Ir; R = Me, p-tolyl, p-methoxyphenyl,
C¢Fs, Ph;C and Ph) have been prepared by oxidative addition to a d® halogen or .
a d'? anionic.complex followed by electrochemical reduction. ;

We previously observed that the electrochemical reduction of d° rhodium and
iridium hydrido dihalogen complexes is characterized by a two-electron uptake
with release of the halide ligands to yield the d® metal hydride [1]. With closely
analogous behaviour, the d® M(R)Cl, (CO)(PPh;), complexes (M = Rh, Ir; R =
alkyl or aryl ligand) have been found to be reduced in a single two-electron step
to give the d® organometallic derivatives, M(R)(CO)(PPh;),. These compounds
are reduced at more negative potentials than the parent species so that the - \4\

electrolysis at an appropriate potential of the d® complex results in the forma-
tion of the g-alkyl or s-aryl complex as the final product of the electrode reaction.
Therefore this route can provide a simple and reliable route to some organometal-
lic compounds, such as Ir(Me){(CO)(PPh;),, which are difficult to prepare by the
usual chemical methods [2; 3].

- 'There are two steps in the method: (i) oxrdatwe addrtlon of the’ orgamc halide
to a d® halogen complex; (ii) electrochemical reduction of the resulting d® . :
complex. The most lmportant restriction on the applicability of this route is the
difficulty of obtaining the d¢ complexes. Thus we have devised an alternative =
route which gives the same organometalhc denvatrves ‘by oxidative addltlon to
‘the d'° anionic complexes [4]. The results are summarized in Table- 1.

' We describe two experiments illustrative of the methods used. .

Method A The electrochemrcal equrpment a.nd the: procedure Were as
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,prevmusly descnbed [1] A 3 X: 10"3 M solutlon of the d6 complex in 50%

acetonitrile/50% benzene containing 0.1 M. tetracthylammonium perchlerate as

‘supporting electrolyte was electrolyzed at the appropriate potential (see Table 1)
‘on the mercury electrode. At the end of électrolysis the dark yellow solution was'
“evaporated under reduced pressure to a small volume. On addition of acetonitrile;
the product prempltated as a yellow solid, which was filtered off, washed with
»acetonltnle, and dried: under vacuum. All operatlons were camed out under o
argon. :

This electroprepa:atlon is espec1ally suitable for giving solutmns of the ofgano-
metallic compound, which are obtained in a one-step operatlon without any other
reducing agents present.

Method B. The electrochemical procedure for the preparation of the metal
carbonyl anions, [M(CO)(PPh3)3;]7, is identical with that previously described [4].
A 3 x 1073 M solution of MCI(CO)(PPh;), in 50% acetonitrile/50% toluene
which was 0.1 M in tetraethylammonium perchlorate and at the same time 1072 M
in PPh; was electrolyzed at low temperature (= —30°C). At the end of electro-
lysis the stoichiometric amount of the appropriate organic halide was added..
Within a few minutes a change of colour from that of the deep cherry solution to
the yellow product indicated the reaction to be completed. The further steps of
the preparation are identical with those described for method A.

The identity of the species obtained by electrochemical methods was checked
by means of their elemental analysis and IR spectra, for known compounds these
were identical with those of authentic samples [2, 38, 5, 6]. ‘
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