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The present project develops a systematic study on the design and synthesis of new versatile
dicyanidometallate [MIII(L)(CN)2]- precursors (MIII = Cr, Ru and Os, L = compartmental ligands of Schiff base
type, derived from condensation reaction between salicylaldehyde or o-vanillin with various diamines,
including chiral amines) and the investigation of the possibility to use them as tectons for the construction of
cyanido-bridged heterometallic complexes with novel topologies, structural diversity, and predictable magnetic
properties.

The synthetic approach towards heteropolymetallic systems consists in self-assembly processes between the
[MIII(L)(CN)2]- tectons and solvated metal ions, partially blocked complexes (e.g. mononuclear 3d complexes
or binuclear 3d-3d’, 3d-4f complexes) or alkoxo bridged homo- and heterometallic cationic clusters. The
binuclear complexes 3d–3d’, 3d–4f with compartmental ligands, due to their versatility and structural flexibility,
efficiently act as tectons in designing heterotrimetallic systems with relevance in molecular magnetism. A
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efficiently act as tectons in designing heterotrimetallic systems with relevance in molecular magnetism. A
special emphasis will be given to the synthesis of 3d-3d’, 3d-4(5)d, 3d-4f, 4(5)d-4f or 3d-4f-4(5)d, 3d-3d’-4d
heterometallic systems. In order to obtain systems with improved single-molecule magnets (SMM) or single-
chain magnets (SCM) behavior, the metal ions with large magnetic anisotropy (Mn3+, Co2+, Ni2+, Tb3+, Dy3+,
Ho3+) will be used. Another important objective of the project is focused on the use of chiral multidentate
ligands for the obtaining of magneto-chiral systems, very interesting in the field of materials science.

From the fundamental point of view, our project will enrich the still poor coordination chemistry based on RuIII,
OsIII and CrIII dicyanido tectons with novel examples. Besides aesthetic and structural diversity, the systems
that will be obtained in this project are very important for understanding and interpreting their properties.



Main objectives

 Design and synthesis of new metalloligands [MIII(L)(CN)2]- (MIII = Cr, Ru and Os);

 The employment of these new metalloligands in assembling heterometallic complexes (discrete
or infinite structures);

 Investigation of the magnetic properties of newly synthesized compounds;

 Magneto-structural correlations for the systems containing different paramagnetic (e.g. 3d-3d’,
3d-4(5)d, 3d-4f, 4(5)d-4f or 3d-3d’-4(5)d, 3d-4f-4(5)d) centers across different bridges.
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