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Abstract

The new mononuclear bis(oxamato) complex [n-Bu4N]2[Cu(obbo)] (1) (obbo=o-benzyl-bis(oxamato)) has been synthesized as a
precursor for trinuclear oxamato-bridged transition metal complexes. Starting from 1 the homotrinuclear complexes [Cu3(obbo)-
(pmdta)2(NO3)](NO3)ÆCH2Cl2ÆH2O (2) and [Cu3(obbo)(tmeda)2(NO3)2(dmf)] (3) have been prepared, where pmdta = N,N,N 0,N00,N00-
pentamethyldiethylenetriamine, tmeda = N,N,N 0,N 0-tetramethylethylenediamine and dmf = dimethylformamide. The crystal structures
of 1–3 were solved. The magnetic properties of 2 and 3 were studied by susceptibility measurements versus temperature. For the intra-
molecular J parameter values of �111 cm�1 (2) and �363 cm�1 (3) were obtained.
� 2007 Elsevier B.V. All rights reserved.
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1. Introduction

The tuning of molecular magnetic properties by intro-
ducing modifications in the molecular structure has been
successfully put into practice since several decades [1]. In
the case of discrete homotrinuclear copper(II) bis(oxam-
ato) type transition metal complexes. Magneto-structural
correlations have shown that it is possible to markedly
change the magnitude of magnetic interactions by changing
only tridentate amines as terminal blocking ligands [2–7].
All previously investigated bis(oxamato) type complexes
contain a symmetric bridge based on N,N 0-1,3-propylene
[2–6] or N,N 0-o-phenylene units [6,7]. The presence of an

asymmetric Naryl, N 0alkyl bridge in homotrinuclear cop-
per(II) bis(oxamato) complexes is expected to break the
molecular symmetry and thereby result in different media-
tions of the magnetic super exchange coupling between the
central copper(II) ion and each of the two terminal cop-
per(II) ions. In order to check this, two trinuclear com-
plexes, i.e. [Cu3(obbo)(pmdta)2(NO3)](NO3) Æ CH2Cl2 Æ
H2O (2) and [Cu3(obbo)(tmeda)2(NO3)2(dmf)] (3) (pmdta
= N,N,N 0,N00,N00-pentamethyldiethylenetriamine, tmeda =
N,N,N 0,N 0-tetramethylethylenediamine and dmf = dimeth-
ylformamide), were synthesised from the building block [n-
Bu4N]2[Cu(obbo)] (1) (obbo = o-benzyl-bis(oxamato)).
Compounds 2 and 3 are the first discrete homotrinuclear
copper(II) bis(oxamato) type transition metal complexes
having an asymmetric Naryl, N 0alkyl bridge prepared to date.
Herein, we report their synthesis, structure and magnetic
properties.
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2. Results and discussion

The copper(II) bis(oxamato) complex 1 and its precur-
sor 1 0 having an asymmetrical N,N 0-bridge were prepared
in analogy to the literature [8,19], cf. Scheme 1. Complex
1 was characterized by X-ray crystallography studies.

2.1. Solid state structure of [n-Bu4N]2[Cu(obbo)] (1)

Compound 1 crystallizes in the monoclinic space group
C2/c. The crystal structure of 1 consists of discrete
[Cu(obbo)]2� anions and [n-Bu4N]+ cations, without any
unusual short intermolecular interactions. Along a crystal-
lographically imposed C2 symmetry, which intersects Cu1,
two identical molecules of [Cu(obbo)]2� anions (1a and 1b,
cf. Fig. 1) are statistically disordered. Perspective views of
1a and 1b, showing the atomic labelling, are given in
Fig. 1, selected bond lengths and angles are listed in Table
1. Crystallographic data of 1 are summarized in Table 3.

The two statistically disordered [Cu(obbo)]2� anions, 1a

and 1b, exhibit analogous bond lengths and angles and
therefore only the structure of 1a will be further discussed.
The copper(II) ion is coordinated by two deprotonated
amido nitrogens and two carboxylate oxygens, respec-
tively, resulting in a g4(j2N:j2O) distorted square-planar

coordination of the [obbo]4� ligands. This coordination
type is usually observed for related complexes of bis(oxam-
ato) ligands, although exceptions have been observed
[9,10]. The Cu1 ion deviates by 0.030 Å from the calculated
mean plane of the atoms N3A, N2, O4A and O1. Due to
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Scheme 1. Synthesis of 1 0 and 1.

Fig. 1. ORTEP-plots (25% probability level) of the two statistically disordered molecules of 1 (Left: 1a. Right: 1b). The [n-Bu4N]+ cations and the
hydrogen atoms have been omitted for clarity. Label ‘A’ refers to symmetry generated atoms of the respective disordered molecule.

Table 1
Selected bond lengths (Å) and angles (�) for 1aa

Bond lengthsb Bond anglesb

Cu1–N3A 1.889(19) N3A–Cu1–O1 170.5(6)
Cu1–N2 1.921(19) N2–Cu1–O4A 166.4(6)
Cu1–O4A 1.983(16) N3A–Cu1–O4A 84.3(6)
Cu1–O1 1.869(17) N3A–Cu1–N2 95.2(3)
C25A–C26A 1.562(13) N2–Cu1–O1 87.1(6)
C18–C17 1.566(13) O1–Cu1–O4A 95.6(2)
N3A–C26A 1.328(11) Cu1–N3A–C26A 116.0(10)
O4A–C25A 1.297(11) Cu1–O4A–C25A 113.0(9)
C25A–O5A 1.205(11) Cu1–N2–C18 112.5(10)
N3A–C19A 1.38(2) Cu1–O1–C17 113.3(10)
N2–C18 1.323(11)
C18–O3 1.276(16)
O1–C17 1.300(11)
C17–O2 1.212(11)
N2–C27 1.461(19)

a Data for 1b are analogous to 1a with respect to the statistical disorder
and crystallographical symmetry.

b Symmetry transformation used to generate equivalent atoms: (A) �x,
y, �z+3/2.
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