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Metallo-supramolecular polymers have received much interest over the last few decades towards the design and
fabrication of molecular materials and devices. This kind of polymer exhibits unique electrochemical, optical and
magnetic properties based on the organic-metallic interaction, unlike conventional organic polymers. For the further
development of metallo-supramolecular polymers, creation of new organic ligands is essential. Especially, more
attention has been paid to ditopic bis-terpyridines for their structure advantages. This type of ligands is generally
chemically and thermally stable, and has very high binding affinity towards a large variety of transition metal ions by
forming octahedral coordination geometries. However, most of the previous studies are focused on the modification of
the spacer region of the ligands and the examples concerning the coordination component functionalized have been
rarely reported. It is anticipated that the introduction of a functional group into the periphery of the pyridine rings,
such as electron-donating or electron-withdrawing groups, may perturb the charge density distribution over the
conjugated coordination scaffold, which in turn would result in alterations of properties of the metallo-supramolecular
polymer materials.

Simultaneously, the interaction of metal complexes with nucleic acids has now evoked widespread interest in the
development of novel DNA structure probes or new reagents for biotechnology and medicine. Interestingly,
luminescent ruthenium complexes with planar aromatic ligands that interact with nucleic acids have been used in
DNA-hybridization, mismatch detection and DNA-drug interactions.

In her PhD thesis, the following three topics are described: (1) synthesis of versatile terpyridines and bis-terpyridines
modified with electron-donating (Me, OMe) and electron-withdrawing (CN, COOMe, COOH) groups, (2) creation of
metallo-supramolecular coordination polyelectrolytes (MEPESs) via complexation of the organic ligands with metal ions

such as Fe(Il), Ru(Il), Co(l) and (3) the conjugation of organic-metallic hybrid polymers and calf-thymus DNA. In the



topic 2, the UV-Vis titration measurement was conducted in order to determine the stoichiometry for the complex
formation. The results clearly showed that the coordination reaches saturation at 1:1 ratio of ligand and Fe(Il). The
binding constants (log K) in the complexation are very high (> 9) and the results show that steric hindrance by the
methyl groups of the ligand can be ignored in the polymer formation. Their optical, photophysical and electrochemical
properties are characterized by UV-vis, luminescence measurements and cyclic voltammetry, respectively, and the
substituent effects are discussed in detail. Especially, the luminescence of the Ru(II) polymers is quenched by
introduction of the methyl group to bis-terpyridine. Molecular weights of the polymers are estimated by SEC-
viscometry-RALS method. In topic 3, strong electrostatic interaction between metallo-supramolecular polymers with
DNA was confirmed by the titration in UV-vis, CD spectral measurements and cyclic voltammetry. The stable
conjugation structure based on groove binding was revealed by using QM/MM computational methodology and

supported by AFM.
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