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Abstract  

 

This thesis sought to identify ligands which could be used in sensing or sequestering 

applications for the toxic element beryllium.  The overall aim was to search for ligands with 

tight binding cavities and those capable of fully encapsulating the small Be(II) cation.  

Please refer to the foldout at the end of this book for ligand descriptions. 

 

Proton sponge ligands L1 – L13 were synthesised and evaluated for their use as simple 

bidentate small cation chelators.  An efficient modified route to L1 was developed.  The 

derivatisation and properties of these unexplored ligands were investigated.  X-ray 

crystallography gave insight into the structures of these unique molecules.  Ligands of type 

L1 had an ideal size-fit for the small cation B(III), used as a structural analogue for Be(II), 

as indicated by the crystal structure of the boron complex.  Due to their high basicity they 

were unsuitable for coordination to Be(II) in aqueous systems due to competition for 

protonation.  The larger Cu(II) cation was a poor fit for these ligands and a rare crystal 

structure showed large distortions of the metal ion from the ligand plane.  The Cu(II) 

complexes were unstable and hydrolysed readily. 

 

A fundamentally new type of tetra-coordinate ligand, L14, was synthesised and while 

untested in this thesis offers promise as an ideal Be(II) chelator. 

 

The ligands L15 – L21 were evaluated for use as fully encapsulating Be(II) chelators and 

those containing three oxygen donors were found to be most suitable.  The rigidity 

imparted by the locking of certain conformations of the ligands L18 and L19 upon Be(II) 

coordination gave rise to fluorescence.  The ligands containing carboxylic acid groups (L17 

and L18) enabled good water solubility and L18 in particular showed the most promise as a 

ligand for beryllium sensing or sequestering applications.  
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