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The chemistry of copper(I) complexes has gained
much interest in the last few years [2], mainly
because of their catalytic properties. The copper(l)
ions can be found in several different stereochem-
istries among which tricoordination is by no means
uncommon [2,3]. However, simple tricoordinated
copper(I) halides have never been reported. In solu-
tion linear CuCl,” species were described [4] while
in the solid polymeric tetrahedral species are more
common [2]. Even compounds which stoichiometric-
ally contain CuCl; units are known to contain tetra-
hedral species [5]. We wish to report here the X-ray
structure characterization of a novel dinuclear Cu,-
Cly? species which is the first example of a tricoor-
dinated copper(I) halide.

Tetradentate Schiff bases derived from salicylalde-
hyde are known to act as bidentate ligands towards
metal ions, yielding binuclear and trinuclear com-
plexes [6]. In particular Cu(SALen) (SALen is the
Schiff base formed from salicylaldehyde and 1,2-
diaminoethane) has been reported to react with Ni-
Cl, and CoCl, yielding complexes of formula Cu-
(SALen)MCl,. In an attempt to prepare the analo-
gous oxovanadium(IV) derivative, by reacting Cu-
(SALen) with VOCI, in chloroform/ethanol mixtures
we obtained a dark-brown crystalline material which
analyzed satisfactorily for Cu(SALen)VOCI,-H,0.
Room temperature magnetic susceptibility measure-
ments showed that the compound was diamagnetic.
This result was unexpected since, although a fairly
strong antiferromagnetic coupling between copper(II)
and oxovanadium(IV) was claimed in one case [7],
in the only fully-characterized example copper(Il)
and oxovanadium(IV) turned out to be ferromagnet-
ically-coupled [8].

With the aim of understanding the origin of the
diamagnetism of the complex we determined its
crystal structure through X-ray diffraction [9].

From the X-ray results it turned out that the
compound was incorrectly formulated in the sense
that the VO group is bound to SALen, while the
copper ion is bound to chloride. In the unit cell are
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contained two VO(SALen)H,O species, and one
centrosymmetric Cu,Cl, species. The only way of
explaining these data is to assume that a redox
process occurred whereby VO(IV) was oxidized to
VO(V) and Cu(Il) reduced to Cu(l). Therefore the
compound must be correctly formulated as VO(SAL-
en)H,0,Cu,Cly. The two ions are shown in Figs.
1 and 2. The same compound is obtained when
VO(SALen) is reacted with CuCl, in chloroform/
ethanol mixtures. A similar redox process occurs

V-01 = 1.827(5), V-02 =1.810(5), V-03 =1.590(5), V-
04 =2.310(5), V-N1=2.073(6), V-N2=2.083(6), 02—
V--01=107.1(2), N1-V-01 =86.3(2), N1-V-N2 = 76 .4-
(3)

Fig. 1. Perspective drawing of the cation VO(V)SALen*,
showing selected bond distances (A) and angles (Deg) around
the metal atom.

CU-CL1 = 2.161(2), CU-CL2 = 2.224(3), CU-CL2*
2.427(3), CL1-CU-CL2=143.9(1), CL2-CU-CL2*
96.8(2)
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Fig. 2. Perspective view of the anion Cu,Cls?” showing
selected bond distances (A) and angles (Deg). The atoms
labelled with * are referred to the corresponding unlabelled
ones by an inversion center.

when VOSALen is reacted with CuBr, under analo-
gous conditions. Similar reactions were observed also
using different tetradentate Schiff bases.

The Cu,Cl,” ion is completely planar. The bridge
is rather asymmetric, with one Cu—Cl distance much
larger than the other (2.427(3) vs. 2.224(3) A),
while the shortest Cu—Cl bond is that with the
terminal chloride atom (2.161(2) A). The bonds
lengths of the bridge chlorides compare well with
those reported for other similar complexes [10, 11].
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The bond angles are also rather asymmetric, with a
Cl,—Cu—Cl,* angle of 96.8(2)° and a Cl,—~Cu—
Cl, angle of 143.9(1)°. No other contacts of the
copper(I) ion below 2.94 A are present in the cell.
The V=0 distance is 1.59 A, which is not signif-
icantly different from those reported for oxovana-
dium(IV) complexes [12, 13]. Much larger differ-
ences from the values reported for oxovanadium(IV)
complexes are observed in the equatorial bond dis-
tances; the V—O distances are much shorter than
those observed in VO(IV)SALen (1.82 A on the aver-
age vs. 1.92 A) while the V—N distances are longer
(2.08 vs. 2.07 A). The vanadium atom is 0.27 A
above the N,0, plane, the mean deviation of the
latter atoms being 0.064 A. The water molecule
which completes the coordination polyhedron is at
2.310 A from the vanadium atom. The differences
between VO(SALen)H,0% and VO(SALen) can be
rotationalized taking into account the harder charac-
ter of vanadium(V) as compared to V(IV), which
gives shorter V—0 and longer V—N bond distances.
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