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Four-co-ordinate copper(II) usually demands
a planar configuration with comparatively
strong ligands, and bis(N-n-alkyl-salicylidene-
iminato)copper(II)-complexes (Cu(O-CsH,-CH:
N-R).) are expected to have a four-co-ordinate,
planar configuration. One can, however, expect
cupric complexes of the Schiff bases which are
distorted from the square-plane, when R deno-
tes a group which causes steric hindrance to
the planar co-ordination®. The present com-
munication deals with the preparation of those
anomalous cupric complexes with the Schiff
bases which take a co-ordination distorted from
the square-plane, it also discusses the stereo-
chemistry of copper(II) in relation to that of
cobalt(II) and nickel(II).

Bis(N-n-alkyl-salicylideneiminato)copper(II)-
complexes, which are considered to have a
planar configuration of Cu(N):(O)., on the
basis of X-ray crystal structure analysis with
the methyl-substituted complex?®*>, show almost
identical ultraviolet absorption spectra in non-
co-ordinating organic solvents and in the
crystalline state, regardless of the number of
the carbon atoms of the n-alkyl groups.

On the contrary, bis(N-t-butyl-salicylidene-
iminato)copper(1I), which has newly been
prepared as dark-red crystals by warming a
solution of bis(salicylaldehyde)copper(Il) and
an excess of r-butylamine in ethanol, is expect-
ed to be tetrahedral, because of the steric con-
dition imposed by the bulky z-butyl group'®.
Bis(N-t-butyl-salicylideneiminato)copper(II) in
organic solvents (Fig. 1) displays a ligand field
band at a much lower frequency (about 39.0 X
10" sec~!) than the n-alkyl-substituted complex
(about 53x10%sec™!). This is in agreement
with the presumption that the N-r-butyl-sub-
stituted complex has a tetrahedral configura-
tion®,  The ligands show nearly identical
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absorption curves, whether they contain for R
a normal or a branched alkyl. The maxima
in the crystal spectra nearly coincide with
those in the solution spectra.
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Fig. 1. Visible and near-infrared absorption

spectra of (A) Cu(O-CgH;-CH:NR): in
chloroform: 1. R=methyl, 2. cyclohexyl, 3.
isopropyl, and 4. t-butyl, and (B) Ni(O-
CgH,-CH : NR); in chloroform: 5. R=ethyl,
6. isopropyl and 7. t-butyl. .

When R represents isopropyl, sec-butyl, 1-
ethylpropyl or cyclohexyl, steric hindrance to
the planar co-ordination may not be as serious
as in the case of R=r-butyl, but nevertheless
it seems significant'?>, The copper(II)-com-
plexes with these substituents, which have been
prepared in a way similar to that used for the
t-butyl-substituted complex, show ligand field
bands at a much lower frequency (about 47X
10* sec~!) than when R=n-alkyl in non-co-
ordinating organic solvents, indicating that the
configuration of the cupric complexes with
these substituents is not planar but tetrahedral.
The absorption spectra of these four complexes
are almost superposable with one another, so
that the distortion from planarity is to a
nearly equal degree in these complexes. The
distortion is considered to be greater in the
t-butyl-substituted complex, which shows a
ligand field band at an appreciably lower fre-
quency than when R is any of the other
branched alkyls.

Quite a similar type of distortion is con-
cluded for bis(salicylideneiminato)nickel(IT)
from an inspection of the ligand field bands®.
The absorption spectra of the N-z-butyl, iso-
propyl and cyclohexyl-substituted complexes
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in organic solvents (Fig. 1B) have the main
features characteristic of tetrahedral nickel (II)-
complexes and are quite different from the
spectrum of bis(N-ethyl-salicylideneiminato)-
nickel(II), which is known to be planar in
chloroform. Similar by to the case of the cupric
complexes, the slight difference in the spectrum
between the branched alkyl-substituted com-
plexes seems to be understood on the assump-
tion that the extent of distortion from plana-
rity becomes gradually smaller in the order:
R=t-butyl, isopropyl, cyclohexyl. The hy-
pothesis of the association of complexes in
solution, which has currently been postulated,
seems to be superfluous when R is one of the
branched alkyls.

Since the bis(N-alkyl-salicylideneiminato)-
cobalt(Il)-complexes take a tetrahedral co-
ordination around the cobalt(II) ion, whether
the substituent is normal or branched alkyl!-2-",
the present work indicates that copper(II) and
nickel(II) are more inclined to take a planar
co-ordination than cobalt(II), in agreement
with the prediction from the simple crystal
field theory.
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