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The hydrosilylation of alkenes is a widely practiced catalytic transformation, and is of great 

importance for the production of organosilanes and materials based on poly(siloxane)s. For 

industrial applications, the most common and active hydrosilylation catalysts are based on 

platinum, and to a lesser degree other precious metals. Due to the high cost associated with 

such metals, there is increasing interest in utilization of less expensive first-row transition 

metal catalysts for this transformation. In addition, there are a number of challenges regarding 

development of more environmentally benign, and more selective catalysts of this type. A 

general approach for addressing these issues involves discovery of fundamentally new 

metal-mediated transformations. Such reactions, which could also enable access to new 

silicon-based compounds and materials, may be identified by investigations of potential 

intermediates that may result from interactions of silicon species with metal complexes, and 

on novel fundamental reaction steps for activations of substrates. Along these lines, it appears 

that new types of hydrosilation catalysts may be based on unsaturated metal-silicon species 

(metal silylene complexes). This chemistry utilizes a fundamental bond activation process 

involving the migration of a substituent from a donor atom to the metal. Such migrations may 

be coupled with oxidative addition to provide the direct conversion of a free silane to a 

silylene complex. Much of our work has focused on the chemistry silylene complexes, and 

how these species might mediate new chemical transformations. A number of additional 

species that feature intramolecular Si-H interactions may also play a role in new 

transformations of interest. Within these contexts, mechanistic, reactivity and catalytic studies 

will be described.  

 

 

 


