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Luminescence study of Au(I) complexes of a new xantphos-type ligand

The synthesis and study of organic gold compounds has become an important research field in the past few years, because their application offers many new possibilities on several scientific fields (medical science: anti – rheumatoid arthritis and anti – tumour agents; materials science: luminescence materials).
The xantphos ligand is known from the literature. Its homologue, the 4,5-bis(diphenylphosphinomethyl)-9,9-dimethylxanthene (xP2) is a new compound which has been synthetized in the framework of BME / HAS cooperation. Our goal was to compare the Au(I) complexes of the two types of ligands by luminescence studies. The complexes contained Cl and aromatic ethynyl (Ph, Naph, Phen) derivatives as other ligands.
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The complexes were studied in solid and solution phase (solvent: CH2Cl2). The spectra were recorded using stationary and time resolved luminescence spectroscopy methods (TCSPC – time correlated single photon counting, measurement of phosphorescence decay). Beside fluorescence, we also observed phosphorescence in case of each complex in solid state at room temperature. In addition, the complexes with aromatic acetylene derivative ligands were phosphorescent also in solution.
The [Au2Cl2(xantphos)] complex shows a bright orange luminescence with short lifetime in solid state, which is caused presumably by the presence of aurophilic interaction. By X-ray diffraction measurements, in the xP2 analogue’s chlorocomplex the gold – gold distances are relatively large, in accord of which its luminescence spectra don’t show any characteristic feature related to gold-gold interactions. The crystal structures of the Au(I) complexes with aromatic ethynyl type ligands have not been determined yet, their luminescence properties, however, suggest the presence of gold-gold interactions.
Keywords: diphosphine ligand, alkynyl ligand, phosphorescence lifetime, coordinate bond, crystal structure



imgrId150c01de9898aa.png
xantphos

XP2

ok ok
PPh, PPh,
A|\u A|\u

R R
[AusR,(XP2)]

O=-0—-

O=0—




