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Abstract 
 
     The coordination chemistry of compounds featuring P-P and P-Sb bonds has been investigated to 

define the fundamental features of bonding in these systems. New reaction methodologies to form P-

P bonds have been evolved based on careful consideration of bond strengths in the gas and 

condensed phase. Insights revealed from systematic studies of molecular structures have been used 

to augment and expand the scope of existing models for structural prediction (e.g. VSEPR theory). 

Unique classes of catena-antimony compounds have been discovered, illustrating a remarkable 

structural and electronic diversity for this heavy p-block metal. Detailed mechanistic examination has 

revealed an as-yet unrecognized mode of ligand activation for phosphine complexes of very 

electrophilic acceptors. Stable sources of the hitherto unisolated and highly reactive tris-triflate 

reagents, E(OTf)3 (E = P, As, Sb, Bi), have been prepared and their coordination chemistry as Lewis 

acids and oxidizing agents has been mapped. Collectively, the findings described here span a range 

of coordination chemistry paradigms for p-block elements that may be broadly applicable across the 

periodic table. A robust plan has been proposed for applying these insights towards the preparation of 

fundamentally interesting molecular frameworks and towards new strategies for small molecule 

activation. 


