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Background Our research interests lie in developing new methods for organic synthesis. Catalysis 
is key to this and conventionally, advances in chemical catalysis have mostly relied on covalent 
interactions. Only in the last decade have chemists really started to explore small molecules with 
multiple functional groups (bifunctional catalysts) to bind and activate substrates via non-covalent 
interactions, with hydrogen bonding and ion pairing playing a key role.1,2 Yet this approach has 
yielded remarkable results; many recent ground-breaking enantioselective organocatalytic 
reactions rely on at least one non-covalent interaction, highlighting the potential in this relatively 
new approach to catalysis. One of our group’s particular interest is in harnessing these in order to 
control regioselectivity in chemical reactions, which is a relatively unexplored area.3 There will 
potentially be Part III project opportunities in two areas, both involving the synthesis of new designs 
of catalysts, followed by evaluation in reactions for which they are targeted. Both will involve 
training in practical organic synthesis, purification and characterisation (NMR, MS, HPLC) and 
problem solving skills!  
  
Project Area 1 The conversion of aromatic C-H bonds to C-B bonds can be achieved by an Iridium 
catalyst, methodology originally developed in the early 2000s and which has subsequently become 
a leading technique in arene functionalisation. This is remarkable in that its selectivity is based on 
steric rather than electronic factors (compare with electrophilic aromatic substitution), or directing 
groups. However, in molecules multiple sterically accessible sites, mixtures of isomers result which 
limits the scope.4 In our group, we are developing a unique family 
of bifunctional ligands for iridium that provide an extra functional 
group to enable a non-covalent interaction to occur with 
particular classes of substrate. By modulating the catalyst 
structure, we are able to control the regioselectivity of the arene 
functionalisation, where use of the traditional ligands would result 
in isomeric mixtures.5 Projects in this area will involve 
investigation of new ligand structures and substrate evaluations 
for this selective catalysis approach.  
 
Project Area 2 We are also involved in developing new enantioselective catalytic processes. 
Project in this area will focus on developing a chiral variant of our ligand which has proved 
successful for us in the directed borylation. There are two feasible ways to make our ligand chiral: 
incorporating chirality into the covalent scaffold and 
making the counterion of our anionic sulfonate ligand 
chiral. This project will investigate these avenues and will 
involve the synthesis of chiral ligands and their evaluation 
in a range of reactions which produce molecules 
containing chiral centres. 
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