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New Ligands Lead to High-Efficiency Luminescence 

In new lanthanide ion complexes, the luminescence nears 80% efficiency 

Lanthanide ion complexes are known to be capable of light emission and the emission colors are relatively 
monochromatic and thus color pure. The process of light emission is initiated by absorption of energy by the ligands 
surrounding the metal ion, followed by transfer of energy from the ligand to the metal ion and subsequent metal-
centered light emission. 

This process is called sensitization or sensitized emission. This mechanism of sensitized light emission makes 
lanthanide ion complexes theoretically capable of attaining an emission efficiency of 100%, provided all steps of 
energy transfer are optimized. 

Pursuing a new theoretical pathway, the de Bettencourt-Dias research group has identified and synthesized a new 
member of the pyridine-bis (oxazoline)  ligand family. This ligand forms highly stable complexes with lanthanide ions 
and the resulting new compounds have been shown to have efficiencies reported at close to 80% (Journal of the 
American Chemical Society, 2007, 129, pp. 15436-15437.) The ligand family itself shows enormous flexibility as it 
can undergo targeted modifications without detriment to the emission efficiency of the resulting metal complex. 

The ligand family based on pyridine-bis (oxazoline) offers the following advantages: 

 Its chemical  properties enable it to strongly bind the lanthanide ions of interest. 
 Its photophysical properties enable it to efficiently absorb and transfer energy to the lanthanide ions 

europium (a red emitter) and terbium (a green emitter). 
 The ligand can easily be chemically altered at three positions to allow targeting specific analytes. 
 

Potential applications for such energy efficient luminescent molecules include:  

 Lighting – efficient light emitting diodes and pigments for color correcting CFL light bulbs 
 Displays – efficient and color pure solid emitting layers for OLED-type devices 
 Chemical sensors and biosensors – stable biocompatible emitters or emitting solutions that can target 

specific analytes.  
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