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Abstract

Complexes that possess both Jahn-Teller compression and elongation effects at metal centres
within the same molecule are extremely rare with only 11 examples known in the literature.
Only two of these examples exist as discrete compounds. Jahn-Teller distortions influence
metal-ligand bond lengths as well as the energy levels of the ey and tyg orbitals on the metal
centre. The orientation of the Jahn-Teller axes have also been found to be an influential

" dimers. X-ray crystallographic

parameter in determining the exchange interactions in Mn
analysis of a di-manganese coordination compound serendipitously synthesised by
Willoughby suggested that the complex possessed both Jahn-Teller compression and
elongation. Willoughby’s complex was synthesised in a very low yield and analysis of the
crystals obtained by X-ray diffraction gave a structural determination of only moderate

quality.

In this research project, the complex was computationally modelled in order to investigate the
Jahn-Teller distortions and the coupling between the manganese centres. The bond lengths,
molecular orbitals and spin density plot were explored in order to investigate these properties.
The computational results gave strong evidence that Jahn-Teller compression and elongation
were present in the di-manganese complex. The modelled ferromagnetic complex was found
to be lower in energy than the modelled antiferromagnetic complex. Attempts were also
made to re-synthesise the di-manganese complex in suitable quantity for complete structural
and magnetic characterisation. Several different routes were trialled but after exhaustive

attempts it was not possible to repeat the synthesis of the dinuclear complex.
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