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Conventional solid materials are typically held together by strong interactions, such as 

electrostatics and covalent bonds. The strength of these interactions confers stability, which is 

often desirable. But in developing responsive materials — compounds that change their shape 

or nature in reaction to subtle variations in environment or composition — stability can 

actually be entirely undesirable. This talk will focus on two systems where the presence of 

weak supramolecular interactions has allowed us to engineer materials with extreme and 

counterintuitive responses: namely, zinc dicyanoaurate [1] and the family of silver/gold 

cyanides [2]. In both cases, synchrotron X-ray powder diffraction measurements have been 

crucial in developing a microscopic understanding of the unusual physicochemical behaviour 

at play. 
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