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Figure 1. Cationic and anionic environments for vauxite.
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We report on structural features and electronic
properties of polymeric metallasiloxanes obtained by
X-ray studies, magnetic measurements and theoretical
calculations. Polymer structure of metallasiloxanes
(MOS) under discussion composed from cage monomeric
units containing various number of transition metals (Cu,
Ni, Mn, Fe) interconnected by alkali-metal ions and weak
interatomic interactions (hydrogen bonds or staking
interactions). The type of supramolecular architecture
(1D, 2D or 3D, see Figure 1) can be controlled by
variation of ionic radii of alkali metal, the nature of
solvent used for crystallization and addition of chelating
ligands. These factors also affect the size of MOS
monomeric units which can include 2-11 transition metal
atoms forming metalloxide core partially coated by cyclic
and acyclic siloxanolate ligands. Magnetic measurements
have shown the pronounced ferro- and antiferromagnetic
properties depending on number and the nature of
transition metal in MOS core.

It was demonstrated by powder X-ray diffraction
(XRD) and XAFS studies that polymer structure
established at low temperature by single crystal XRD in
the most of cases retained at room temperature. The role
of metallosiloxanes as structure building units, the
topology of resulting nets and accessibility of the voids
were analyzed. In addition, the strength of coordination
bonds and weak interatomic interactions responsible for
the stabilization of polymer structures were estimated in
terms of R. Bader’s QTAIM theory.
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Figure 1. Fragments of the sql and dia nets in the structures of
sodium (left) and cesium (right) coppersiloxanes
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