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Project description: 
In the last years we have been 
interested in the application 
of TPMA metal complexes in 
catalysis and molecular recog-
nition.  TPMA are an im-
portant class of chelating lig-
ands in coordination chemis-
try. These ligands are highly 
modular tetradentate mole-
cules that effectively coordi-
nate to transition metals, 
main group elements and lan-
thanides. Depending on the associated metals, different applications have been reported: catalysis 
(hydrolysis, oxidation, polymerization,…), molecular recognition, sensing, imaging and oxygen bind-
ing. Very recently, PI’s group developed a novel supramolecular cage built from the self-assembly 
of tris(2-pyridylmethyl)amine TPMA zinc complexes through imine condensation chemistry. The re-
search programme will result in the use of these novel system with the final goal to translate mo-
lecular confinement into the molecular: In particular the PhD will examine the catalytic properties 
of cages formed by linking two tris[(2-pyridyl)methyl]amine (TPMA) metal complexes, to take ad-
vantage of the properties strictly related to confined spaces and exploiting the presence of active 
metal sites inside the cavity. This allows to perform catalysis on the basis of: shape (catalysis by 
confinement), the nature of the metal centres (metal catalysis) and the presence of multiple metal 
sites (multimetal catalysis). The cages will be tested in oxidation catalysis. Nanocages will display 
enhanced catalytic properties due to the selectivities typical of homogeneous catalysis such as regio, 
stereo and chemoselectivity, combined with new selectivities exclusively associated with the con-
finement of metals in a cavity such as selectivity by shape complementarity and size exclusion. We 
are expected to find novel selectivties 
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