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Putting the PN in Pnictogen: Halophosphazenes as Precursors to Low-Valent
Binary Phosphorus-Nitrogen Compounds and Polymers

Abstract:

Formally zero-valent binary PN is one of the most prevalent phosphorus containing species
present in interstellar media. The chemistry of this moiety may glean important information
regarding the genesis of biologically relevant phosphorus species, while higher binary PN
compounds such as cyclo-triphosphazene, (PN)s, or polymeric phosphorus nitride (PN), are of
interest as wholly-inorganic analogues of fundamental organic molecules and materials.
Unfortunately, synthetic methods to access these species are extremely limited, and condensed
phase synthesis of the latter two are still unrealized. One hitherto unexplored methodology to
access low-valent PN complexes is by reduction of high-valent (P(V)) chlorophosphazenes, a
well-explored and diverse class of compounds owing to their importance in the synthesis of poly-
phosphazenes. This talk will present advances in this strategy, detailing successes in accessing
conjugated short binary phosphorus nitrogen chains and heterocycles, and culminating in the
synthesis of polymers containing reduced PN fragments, demonstrating the extension of
fundamental molecular chemistry to applied polymer synthesis.
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