讲座摘要：
In this lecture Prof. Lee will outline his recent efforts, focused in the field of inorganic
chemistry, investigating the self-assembly and self-organization of inorganic
molecules and the engineering of complex systems and reaction networks that lead to
the emergence of system-level behaviours. To do this Lee Cronin’ group has
developed new reaction techniques to control the assembly of nanoscale molecular
metal oxide clusters, some of the largest non-biological molecules known, as well as
new physical techniques e.g. the development of new cryospray and variable
temperature mass spectrometry (for the elucidation of reaction mechanism and the
observation of highly reactive intermediates) and new methods for synthesis using
new reaction formats for complex and novel chemistry e.g. flow systems and
3D-printing .
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The quality of Lee Cronin’s work is reflected in his publication record: >235 papers,
including 9 in Nature group / Science, ca. 55 in Angew. / J. Am. Chem. Soc.
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The focus of Cronin’s work is understanding and controlling self-assembly and
self-organization in Chemistry to develop functional molecular and nano-molecular
chemical systems; linking architectural design with function and recently engineering
system-level functions (e.g. coupled catalytic self-assembly, emergence of inorganic
materials and fabrication of inorganic cells that allow complex cooperative
behaviours).
Much of this work is converging on exploring the assembly and
engineering of emergent chemical systems.
One target is the development of
‘inorganic biology’ i.e. a biological system beyond the naturally occurring ‘organic
biology’ found on planet earth. Not only does this have ramifications for the origin
of life on earth, elsewhere in the universe, the realisation of a living system assembled
from the bottom up would also lead to a range of new technologies. To achieve his
aims, Cronin and his group regularly collaborate with Physical, Theoretical, Organic,
Materials, and Biological Chemists as well as Scientists in Chemical and Electrical
Engineering, Physics and Medicine. It is also worth pointing out that the expertise in
the Cronin group is unique bringing together chemists, chemical engineers, reaction
modelling, complex system modelling, evolutionary theory, synthetic biology,
robotics and AI.

Figure: New reaction formats for complex chemistry

