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Abstract 
 

Magnetic resonance imaging is an essential tool 

in the medical community as a non-invasive technique to 

diagnose a variety of medical ailments such as cancer, 

cardiovascular disease, and organ or tissue damage. As 

it detects minute differences in healthy and diseased 

tissues, it is often difficult to locate these small changes. 

However, image resolution can be improved through the 

administration of MRI contrast agents. 

Contrast agents rely on a paramagnetic metal 

centre to alter the properties of water surrounding the 

agent, however, the metal core is toxic and must be 

bound by a ligand to render it safe for human use. 

Changes to the ligand design can greatly alter the 

properties of contrast agents making them more 

effective tools in disease detection. 

Despite the great number of metal chelates 

available, current commercial contrast agents rely on the 

same ligand core with only small perturbations. In order 

to expand the understanding of contrast agent 

technology, three different classes of ligands have been 

designed and synthesized based on Kläui, oxazoline, 

and calix[4]arene ligands. Their properties were 

examined using a number of techniques to determine 

their potential as MRI contrast agents. 
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