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Plinio Cantero-Lopez, Alexander Carreno, Angelica Ramirez-Osorio, Lily Arrue, Alejandro Ortiz and Dayan Paez-Hernandez
Universidad Andres Bello, Chile

Statement of the Problem: 

In recent decades, the synthesis of new lanthanide(III) complexes have become a hot area because of their potential 
use as materials for biological immunoassays, lasers, cathode ray tubes, lighting systems, electroluminescent devices, 
sensors, dosimeters, imaging agents, display applications, decoration purposes, light-emitting diodes (LEDs) and 
photodynamic therapy (PDT).The fascinating optical properties of Ln(III) is due to their unique spectroscopic 
properties attributed to the characteristic f-f transitions in their inner 4f shell. So, offering desirable spectroscopic 
properties that addresses various limitations of organic fluorophors. 

Methodology & Theoretical Orientation: Lanthanide(III) complexes were prepared as follows: A solution of 1mmol 
of Ln3+(Cl3).6H2O (Ln3+= Eu3+,Tb3+,Nd3+) in ethanol was added dropwise to stirring ethanolic mixture of   fluorinated 
β-diketonate (3 mmol) and phenanthroline derivative (3 mmol) containing 3 mmol of KOH . The mixture was 
heated to 75 °C for 30 minutes and stirred for 72 h giving a precipitate. 

A multiconfigurational ab initio method along with scalar relativistic time-dependent DFT were employed to 
accurately elucidate the excited state energy transfer pathways and the corresponding electronic states involved in 
lanthanide complexes. 

Findings: We have designed and synthesized a series of heteroleptic ternary coordinatively saturated Eu(III),  Nd(III) 
and Tb(III) complexes [Eu(R-phen)(Diceto-CF3)3] and characterized by various physicochemical studies. The 
introduction the N,N-donor and β-diketonate ligands produce an increase of the luminescence. The triplet level 
of β-diketonate ligand is lower than the phenanthroline derivative. That’s why, in this case, these kinds of ligands 
produce a better energy transfer to the resonant level of lanthanide ion.

Conclusion & Significance: A rigorous study from experimental and relativistic quantum chemical methods has 
been performed successfully to study the spectroscopic properties and sensitization pathways in highly luminescent 
lanthanide compounds
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