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Catalytic chemistry has many roles, and it is difficult to imagine a society without its use in the 
formation of a myriad of chemicals, polymers, and pharmaceuticals, most of which are prepared 
industrially. In biology, there is enzyme catalysis, a form of homogeneous catalysis that controls the 
rates of virtually all reactions occurring in living systems. This presentation details the use of d- and 
f-block elements in catalytic processes leading to the formation of a range of functional materials.  
 

Polymers - within lactide polymerization, one of the greatest challenges is to engineer polymer 
tacticity control via the metal catalyst. Using new versatile ligand frameworks that allow 
functionalisation and derivation, families of metal pro-catalysts are being developed from which 
meaningful trends and data can be elucidated. We have 
demonstrated [1] that yttrium and lanthanum phosphasalen initiators 
are highly active for stereocontrolled ring-opening polymerization, and 
they enable access to high iso-selectivities or hetero-selectivities. The 
initiators also show very high rates, excellent polymerisation control, 
and tolerance to low loadings. The combination of such high rates with 
high iso-selectivities is unusual.  
 

Rings and Chains - the capability of single molecules as mediators of electron transfer has led to 
their development as analogues of known solid-state electronic components such as wires, switches 
or diodes. In recent years however, it has become widely recognized that molecules can exhibit 
functionality beyond that of existing macrocyclic circuitry. To understand this and so allow 
development of the field, the study of unique molecular structures is essential.  To this end, we are 
pursuing the synthesis and characterization of various new, fixed-
shape, redox-active macrocycles (and other 
branched materials) [2, 3] some of which 
feature surface-binding groups to allow a 
‘wiring up’ between electrodes.  The crucial 
role of metal (copper, palladium)-mediated 
processes in the synthesis of these 
ferrocene-containing macrocycles and 
chains will be discussed, alongside an 
investigation of their redox-activity.  
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