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Five-co-ordinate, Binuclear Nickel(II) Complexes

By J. Caararamsous, M. J. FrRazeR, and F. B. TAYLOR*
(Northern Polytechnic, London, N.7)

Summary Magnetic susceptibility measurements indicate
interaction between nickel atoms with S = 1 in some
binuclear nickel(11) orthoquinoneoxime complexes.

ArLTHOUGH there are numerous examples of binuclear
copper(11) complexes the number of corresponding nickel(11)
complexes is comparatively smalll Furthermore, the
binuclear nickel(11) compounds so far reported appear to be
six-cc-ordinate. We have prepared a number of binuclear
five-co-ordinate complexes of formula [Ni(QO),], (QOH is
4-chloro-2-nitrosophenol, 4-bromo-2-nitrosophenol, 4-
methyvl-2-nitrosophenol or 4-t-butyl-2-nitrosophenol).
The complexes, which had satisfactory analyses, were
prepared by methods previously described.? The room
temperature magnetic moments are anomalous® (Table)

TABLE
Magnetic data
tett(B.M.) g —J cm."1?
Ni(4-C1QO), 2-53 2-07 38
Ni(4-BrQO), 267 2:19 41
Ni(4-MeQO), .. 2-70 2-23 41
Ni(4-ButQO), .. 2-64 2-14 34

and are ca. 0-2 B.M. less than the room temperature
moments of other binuclear nickel(rr) complexes.l:* The
susceptibility over a temperature range follows that

expected for two interacting metal atoms each having
= 1.5

1P. W. Ball and A. B. Blake, J. Chem. Soc. (A), 1969, 1415.

The mass spectra of the compounds have peaks with
m/e greater than the monomer and the isotopic splitting
patterns indicate that at least some of the peaks have two
nickel atoms.

The molecular weights in chloroform of the chloro- and
t-butyl-complexes (the other two complexes were insoluble)
are 740 and 820, respectively, which correspond closely to
twice the formula weight in each case.

The most likely structure of the dimers involves bonding
between an oxygen atom of one Ni(QO), species and the
nickel atom of the other so that both nickel atoms are
five-co-ordinate. The complexes react with pyridine (py)
to give adducts of composition Ni(QO),,2py. The adducts
have “normal” room temperature moments (ca. 3-1 B.M.)
and electronic spectra typical of octahedrally co-ordinated
nickel(11), but the electronic spectra of the dimers are quite
different.

The structure suggested for the [Ni(QO),], compounds is
fairly common in copper chemistry e.g. bis(dimethylgly-
oximato)copper(11)® and B-bis-(8-quinolinolato)copper(11),?
but in these cases there is no magnetic interaction between
adjacent copper atoms.®! In a 4° system it is difficult to
construct a 7r-system involving the unpaired electron in a
metal d;2 orbital but in the square pyramidal high spin 48
system it is possible that the d,2 _ ,2 orbital of one nickel
atom could form a mr-system with the p, orbital of the
ligand oxygen atom and the d,, orbital of the other nickel
atom.

(Received, July 4th, 1969; Com. 975.)

2 J. Charalambous, M. J. Frazer, and F. B. Taylor, J. Chem. Soc. (A), in the press.
8 E. K. Barefield, D. H. Busch, and S. M, Nelson, Quart. Rev., 1968, 22, 457,
4 Landolt-Bornstein, New Series, Group II, Volume 2, “Magnetic Properties of Co-ordination and Organometallic Transition Metal

Compounds,” by E. Konig, Springer-Verlag, Berlin, 1966.

5 A. Earnshaw, “Introduction to Magnetochemistry,”” Academic Press, London, 1968, p. 77.

¢ E. Frasson, R. Bardi, and S. Bezzi, Acta Cryst., 1959, 12, 201.

7 G. J. Palenik, Acta Cryst., 1964, 17, 687.

8M J. Frazer, G. V. Robins, and F. B. Taylor, J. Chem. Soc. (A), in the press.





