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Scientific Highlight

M-X/P-R Exchange Reactions in Transition Metal-Phosphine Complexes:

TEROIY v _
Professor  Macgregor is
based in the Chemistry

department at Heriot-Watt
University. His main
research interests lie in
the use of computational
modelling to understand R

the reactivity of RU /R R\?
organometallic complexes. | 3
He has been a user of the @ — | M—R _—
Service for more than ten
years.
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The Role of Metallophosphoranes in F/Ph Exchange in [RhF(PPh3);]
Professor Stuart Macgregor, Heriot-Watt University

Phosphine ligands, PR3, are ubiquitous as ligands in transition metal (TM)
homogeneous catalysis. Such processes generally rely upon the careful selection of a
phosphine that will confer a well-defined electronic, steric and possibly chiral
environment at the metal centre. The phosphine ligand therefore plays a crucial role in
controlling activity, but it is essential that it remains an innocent ‘spectator’ and does
not itself undergo reaction. Decomposition of TM-phosphine complexes is, however, a
well-known problem. For example, use of elevated temperatures often sees a loss of
catalytic activity due to P-R bond cleavage processes which can result in R group
transfer onto the metal centre. The resultant phosphido species often then undergo
further aggregation to give catalytically-inert metal clusters (e.g. equation 1).
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Figure 2. Computed Reaction Profile (kcal/mol) for F/Ph Exchange in [RhF(PPh;);] via Pathway 1 with key distances given in
A. Spectator phenyl substituents are truncated at the ipso carbon and hydrogen atoms are omitted for clarity. See Figure 3
for structural details of 1 and cis-2.
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* Please note that packages marked with an asterisk can be run in parallel. Further information on all our
software packages can be found on our web site or by viewing the relevant man pages on Magellan.
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Software Workshops
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