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In the last few years we have been investigating structural and
physical properties of complexes of a wide range of
polycarboxylic acids with many main-group, transition and
lanthanide metals. Ligands have 2—6 carboxylate groups and
some have other functional groups that can coordinate to metal
centres.  Since most of the structures are polymeric
coordination networks, solubilities are generally low and it has
been necessary to develop synthetic methods that generate the
products slowly, including solvothermal and ionothermal
synthesis and slow diffusion through solid, liquid and gel
media. While some crystals can be satisfactorily studied by
single-crystal diffraction with standard laboratory equipment,
many are very small and require synchrotron facilities, with
which we have had considerable success. Structures include
1D (chain), 2D (sheet) and 3D assemblies, some of them with
pores or channels containing counterions and/or solvent
molecules. The metal-organic frameworks may be charged or
neutral. Along with structural characterization by single-
crystal diffraction, we have also carried out powder
diffraction, thermal and adsorption experiments, and some
spectroscopic studies. A selection of results will be presented,
illustrating the range of structures and properties found, and
trends and relationships that have emerged.
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Intensive research has been dedicated to magnetic
nanostructures, both because of their possible applications,
e.g. in medical imaging, catalysis, information storage, and
owing to the interest in fundamental understanding of their
magnetic properties. Magnetic nanoparticles, compared to
bulk materials, show unique physical properties such as
superparamagnetism or enhanced anisotropy constants. Self-
assembly of nanocrystals into highly ordered superlattices is a
widely investigated phenomenon, and its understanding
promises new routes for the formation of large-scale ordered
structures for nanotechnology. For magnetic nanostructures,
assembly techniques involving an external magnetic field have
been applied successfully for formation of large and highly
ordered nanostructures [1].

In this contribution, the self-orientation of anisotropic iron
oxide nanocrystals into long range ordered superstructures will

be presented. We will show that a slight variation of the
nanocrystal shape induces a structural phase transition.
Detailed structural analysis as performed by grazing incidence
small-angle X-ray scattering reveals a superstructure that
marks the transition between structures formed by
nanospheres and nanocubes.

[1] Ahniyaz, A; Sakamoto, Y. Bergstrom, L., Proc. Natl. Acad. Soc.,
2007, 104, 17570.
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Porous metal complexes are extensively investigated for their
intriguing architectures as well as for the wide range of
potential applications in gas storage, separation, purification
and heterogeneous catalysis [1], [2].

Structural and functional investigations on transition metal
complexes, especially copper species are of great interest due
to the fact that multicopper active sites in many natural
enzymes take part in catalytic oxidation reactions. For
example, particulate methane monooxygenase (pMMO), a
membrane-bound metallo-enzyme in methanotrophs catalyzes
the conversion of methane to methanol at ambient temperature
[3], [4]. Multicopper active sites have been identified in other
oxidases, such as laccase [5].

The aim of our research is to synthesize and characterize
model compounds which mimic the structure and function of
pMMO. We have therefore solvothermally synthesized a new
supramolecular complex assembled from 1,2-bis(3,5-
dimethyl-1H-pyrazol-4-yl)benzene ligands and four triangular
trinuclear copper(I) cores. In the presentation, details about the
synthesis, structural characterization, as well as thermal,
spectroscopic and gas sorption properties of the title
compound will be given. ]

Fig. 1. Coordination unit of a Cu-containing supramolecular
compound featuring four fused trinuclear Cu(I) centres. Cu, large
black bolls, N small black bolls. For clarity H atoms and solvent
molecules were omitted.
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