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Lanthanide Coordination Chemistry: from Basics to Business

Abstract:

Until recently there was no known natural biological function for the lanthanides. That changed with the
discovery of lanthanide containing enzymes in some extremophile bacteria [1]. The development of
lanthanides as magnetic resonance imaging (MRI) agents was based on the availability of common
chelating agents, rather than on a rational design based on natural complexing agents [2]. Some
comments on the history and current status of gadolinium MRI contrast agents will be presented.

A large family of multidentate sequestering agents based on three types of ligand groups has been
developed. These groups are shown at right. In each case the wavy line denotes a point of attachment to a
skeletal group of a larger molecule. Remarkably, these groups are often very effective antenna ligands
for excitation of the f element center. This was first found for the IAM complexes of Th(lll). Highly
luminescent Ln(lll) complexes (with Ln = Th, Eu) for applications in biotechnology have been developed
and will be briefly described. Tri-macrocyclic Tb(lll) complexes in this class (shown at right) display long-
term stability, with little if any change in their spectral properties (including lifetime, quantum yield, and emission spectrum)
over time or in different chemical environments. Functionalized derivatives with terminal amine, carboxylate, and N-
hydroxysuccinimide groups suitable for derivatization and protein bioconjugation have also been developed and are in use
commercially for human, veterinary and forensic diagnostic assays as well as new drug development [3]. The status of this
development will be discussed.
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