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Preliminary communication

A new series of tautomeric complexes containing nickel—cobalt bonds,
(m-C5; H; )NiCo(CO), L (L = tertiary phosphine or arsine).

A.R. MANNING
Department of Chemistry, University College, Belfield, Dublin 4 (Ireland)
(Received May 31st, 1972)

Although the isoelectronic compounds [(7-CsHs)Ni(CO)1,' and Co,(CO)s? are
known, the mixed metal complex (7-CsH;)NiCo(CO)s has not been reported. As a possible
route to derivatives of this compound we examined the reaction of the (7-CsH;s)Ni(L)X
complexes (L = tertiary phosphine or arsine; X = Cl or Br)? with Na[Co(CO),] in
tetrahydrofuran solution at room temperature. This proved successful, and has been found
to give the brown (7-CsH5)NiCo(CO), L or (a-MeCsH; )NiCo(CO), L compounds. These
are more or less unstable; when L is volatile, e.g. MesAs or Et3P, they decompose in the
solid state, and all are unstable in solution.

Infrared spectral studies show that the new compounds contain both bridging
and terminal carbonyl ligands. Thus it appears they have structures which are intermediate
between those of [(7-CsHs)Ni(CO)],* and Co,(CO)s® which, in the solid state, contain
M(COy).M moieties. If it is assumed that the effective atomic number rule is obeyed, the
most reasonable structures are those of the type (7-CsHs)Ni(COp),Co(CO), L with a non-
planar bridging system and a Ni—Co bond. Thus the ligand L. must have migrated from
the nickel to the cobalt atom during the displacement of X by [Co(CO),] . This is an
unusual reaction, and its only precedent is in the displacement of CO from [rrans-
(Ph3P),Co(CO)3] ™ by [Co(CO)4]" where a Ph3P ligand migrates from one cobalt atom to
the other®.

A close inspection of the infrared spectra of the (7-CsH5)NiCo(CO),4L complexes
and their methylcyclopentadienyl counterparts shows that in many instances the
absorption bands due to their »(CO) vibrations are extremely broad, even in hexane
solution, and have irregular profiles. The spectra of (7-CsHs)NiCo(CO),PPh; and
(m-CsH;s)NiCo(CO) P(CsHyaF-p); (Table 1) are of this type. The relative intensities of
these absorption bands change with both temperature and solvent, and so do their shapes.
The »(CQO) absorption bands of {7-Cs Hs)NiCo(CQ),4PCy, Ph are narrow and well-resolved,
but there are more of them than would be expected (Table 1) and their relative
intensities vary with temperature. Furthermore, a decline in the importance of the
absorption bands due to bridging carbonyl groups may be correlated with an increase in
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the intensities of others which lie above 1900 cm™ (cf. the spectra of
(TT-CS Hs)NiCO(CO)4PPh3 and (TT-CS Hs)NiCO(CO)4P(C6H4 F'p)g, Table 1).
These observations suggest that many of the observed absorption bands have more

than one component, and that the compounds exist as mixtures of carbonyl bridged and
non-bridged species in solution ¢f. Co,(CO)s” and its [(LCo(CO)s]. derivatives®’®. This
is being investigated at present.
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