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Synthesis, characterization and electrochemical properties of ruthenium(II) complexes containing mono-,
bipyridyl dicarboxylic acid and triphenylphosphine: Potential photosensitizers for photovoltaic dye-sensitized
solar cells (DSSCs)

The syntheses of four new series of mixed ligand heteroleptic ruthenium(II) complexes containing 3,5-pyridyl dicarboxylic acid (dca)
as the major monodentate ligand incorporated into bulky templates of monochloro-triphenylphosphine ruthenium(II) polypyridyl
formulated as RuCl(PPh3)(dca)(H20), RuCl(PPh3)Bpy(dca), RuCl(PPh3)Hbpy(dca) and RuCl(PPh3)Phen-(dca) are reported. The
complexes are prepared in a one-pot synthetic method and characterized by IR, UV-Vis, NMR (1H & 31P) spectroscopy, mass
spectrometry, and their cyclic and square-wave voltammetry studied. In the electronic spectra measured in DMSO, there are three to
four well-defined absorption peaks with appreciable high molar extinction coefficient in the UV-Vis regions between 265-560 nm
assigned to the T-T* transitions, two ligand-to-ligand charge-transfer (LLCT) bands and dm(Ru)-mt*(L) transitions. The redox
properties of the complex solutions in acetonitrile towards oxidation are adduced to the presence of electron-donating ability of the
carboxylic acid groups on the pyridine and/or polypyridine ring structures and triphenylphosphine moieties which may also possibly

favour oxidation to Ru3+, whereas electron-withdrawing characteristics due to the presence of a chloride atom is known for the
contribution to stability of the Ru2+ complexes. The extended wavelength to the red region, high molar extinction coefficient, high
emission intensity and electrochemical redox properties shown by the complexes endeared them as potentials photosensitizers in the
dye-sensitized solar cells application.
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