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In recent years the superexchange interactions 
between metal ions have been thoroughly examined 
[l] . Although the nature of the interactions is 
reasonably well understood in the case of polynuclear 
complexes formed by identical metal ions, far less 
numerous reports are available for the case of com- 
plexes formed by different metal ions [2]. We have 
recently reported the magnetic resonance spectra of 
some heterodinuclear complexes of weakly coupled 
metal ions [3] , for which the ESR resonances of one 
ion are not substantially affected by the other metal 
ion, and we wish now to report the ESR spectra of a 
strongly coupled copper(II)+rickel(II) complex in 
which only the resonance due to the couple could be 
observed. 

Recently a series of dinuclear metal(R) complexes 
of a tetraSchiff base macrocycle, formed as 
condensation product of propane-l ,3diamine and 
2hydroxyJ-methylisophthaldehyde (I), has been 
reported [4]. 

The X-ray crystal structure of the dichlorodi- 
copper(I1) derivative [S] has shown that each metal 
ion is coordinated by four donors of the macrocyclic 
ligand and a halogen atom in a square pyramidal 
geometry, according to scheme (II). The magnetic 
properties of this complex showed that the two 
copper(I1) ions are strongly antiferromagnetically 
coupled, the magnetic moment at room temperature 
being 0.6 pu [4]. 

We doped this complex with 1% nickel(I1) and 1% 
zinc(R) and recorded the ESR spectra at 4.2 K. Due 
to the high value of J, the host lattice is diamagnetic 
well above liquid helium temperature. 

The polycrystalline powder ESR spectra of the 
zinc(I1) doped complex are normal copper(I1) spectra 
withgt = 2.24,g1 = 2.06, At = 178 x lo* cm-r. 

The polycrystalline powder ESR spectra of the 
nickel(H) doped complex are shown in Fig. 1. They 
are not readily interpreted since several features are 
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Fig. 1. PolycrystaUine pow&r ESR spectrum of 1% Ni doped 
Cu2LCl~ at 4.2 K. 

observed. In the single crystal spectra however, two 
sets of signals are observed. Their relative intensities 
vary from crystal to crystal. We assume that one of 
these sets is due to the copper(II)Mckel(II) com- 
plex (Cu-Ni), while the other is due to some complex 
containing one single copper(I1) ion (Cu). 

Since the crystals are monoclinic and the dimers 
possess C, symmetry [S] , one principal g value is 
found parallel to b, g2 = 2.41 for the Cu-Ni complex 
and g2 = 2.05 for the Cu one. The second principal g 
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value is found to be approximately orthogonal to 
the macrocyclic plane, gl = 2.09 for the Cu-Ni and 
g, = 2.22 for the Cu complex. In correspondence to 
these g values a hyperfine splitting is also resolved, 
being 49 X lo* cm-’ for the Cu-Ni complex and 
192 X lo4 cm-’ for the Cu one. The third principal 
g values are g3 = 2.49 and g3 = 2.08 for the Cu-Ni 
and Cu respectively. No hyperfine structure was 
resolved in correspondence of both gz and g3. 

The g and A values for the Cu complex are normal 
for tetragonal copper(H) complexes, perhaps closer 
to the square planar than to the square pyramidal 
limit [6] . 

The g and A values for the Cu-Ni complex can be 
compared to the values obtained by Kokoszka for 
the nickel(I1) doped dichloroaquo(pyridine-N-oxide)- 
copper(H) complex [7] (gr = 2.14, g2 = 2.49, g3 = 
2.54,/I, = 35 X lo4 cm-‘), which he considered to 
be due to copper(II)-nickel(II) couple. The Ai value 
observed by us for the Cu-Ni complex is close to 
one third of the value found for the zinc(H) doped 
complex, as one would expect for a copper(II)- 
nickel(R) couple (81. 

The g values of the Cu-Ni complex can be 
considered related to the g values of the correspond- 
ing Cu and Ni monomeric complexes according to the 
relation 

1 5 
g = 1 &AA - gNi) - a (&A - gNi) 

The g,, values can be guessed from the values of 
the zinc(H) doped complex. With these values it is 
foundgr,ir=2.12,gs,Ni=2.32,gs,Ni=2.38. 
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A full characterization of the temperature depen- 
dence of the ESR signals is under way to evaluate the 
copper(IIjnickel(I1) magnetic coupling constant, 
together with a complete theoretical treatment, using 
both spin Hamiltonian and angular overlap formu- 
lism. 
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