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Abstract
The function of catalysts are linked directly to the local 
environment in which they are housed. It is now apparent 
that the placement of compounds within different local 
environments produces changes in key properties that 
affect reactivity. It is thus possible to understand function, 
and dysfunction, of a catalytic species within the context 
of properties associated with their local environments, 
regardless of system type or length-scale. This presentation 
will describe architectural features within local environments 
that are instrumental in regulating function at a catalytic 
center. Enzymatic systems will be described to illustrate the 
complexity of molecular structures necessary to promote 
biological function, specifically the importance of non-covalent 
interactions. Synthetic compounds will be discussed to 
demonstrate attempts to emulate some of these architectural 
features, with emphasis on the challenges involved in 
designing molecular systems that incorporate non-covalent 
interactions within their local environments. Our approach 
will be illustrated with our latest developments in preparing 
and characterizing metal-oxo and hydroxo complexes with a 
variety of biological relevant metal ions and discussing their 
reactivity as it relates to enzymatic function.
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