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University of Strathclyde

Understanding optical
properties of molecules

Design of new molecules for QO-photon, FLIM & ST@
optical applications
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Automated modelling Daphne
of disordered molecules in crystal structures Jackson

Trust
Dr Mairi Haddow
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Spectra Dynamics Correlations

The photoluminescence PL dynamics on short Photon correlations tell us
spectra of individual molecules (nanosecond) and long (seconds)  how many emitters there are
can be measured timescales can be observed and if the molecule goes ‘dark’
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Novel carbon based materials that conduct . What limits device efficiency
electricity & absorb & emit light

OLEDs now widely used as

| . Fundamental photophysical
displays in phones & TVs i |

properties of molecules

. Can also be used in solar cells . Pathways to novel materials
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Motivation - Sustainable Catalysis:

e . AN AN /AO
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RN, R/Y C-H amination
R’Y NHR
H
Atom economic * Mild conditions
Sustainable * Recovery and reuse of

Selective functionalisation catalyst

EaStCHEM

School of Chemistry, University of Edinburgh, amanda.jarvis@ed.ac.uk

Tool - Artificial metalloenzymes:

Combining small molecule transition metal catalysts with
protein scaffolds.

Benefits of ArMs:

» (Control of substrate orientation — chemo, regio and
enantioselective reactions

e Evolvable — high throughput optimisation

* Possibility of catalysts recovery — biphasic system

* Potential for in vivo catalysis, new cascades etc

www.amandajarvis.co.uk



Artificial metalloenzyme design

SCP-2L

ACP

= Novel enzymes for oxidation, hydroformylation, cross-coupling reactions etc
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N A + Fe, Ru, Pd,
Cu, Rh, Mn

Can ArMs provide solutions where small molecules catalysts have not? /

Ligand, Cu(NO;),
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Evolvable ArMs using genetic code
expansion to include
Bipyridyalanine

N/ O
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15:85 e.r.

Opportunities for collaboration \
Biological/Homogeneous catalysis
cascades
High throughput method development
Catalyst Characterisation
New protein scaffolds

Other applications for these constructs?/
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The Importance of Chirality

Non-superimposable
mirror image

enantiomers

(S)-Naproxen (R)-Naproxen
treatment for arthritis toxic to the liver

Dr Craig P. Johnston, Royal Society University Research Fellow, University of St Andrews



Sustainable Enantioselective Catalysis
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single enantiomer

chiral
catalyst

B Novel chiral building blocks for organic synthesis
B Late-stage functionalisation of complex molecules

B Applications for drug/agrochemical discovery & chemical biology

Dr Craig P. Johnston, Royal Society University Research Fellow, University of St Andrews



S(%tCHEIVI

Dr Christopher Lancefield




S(%tCHEIVI

Dr Julia Payne




'DrJulia L. Payne

Independent Research Fellow in Energy Materials

University of

School of Chemistry, University of St Andrews St Andrews
jlp8@st-andrews.ac.uk
https://jlpgroup.wp.st-andrews.ac.uk/

I SOFCs I I Batteries I I High Temperature Batteries I I Photovoltaics I
Synthesis Characterisation Properties In-situ/operando

2007 MChem University of Warwick

2011 PhD Durham University Dr Ivana Evans

2011-2012 PDRA Durham University Dr Ivana Evans

2012-2014 PDRA University of Liverpool Prof. Matt Rosseinsky

2014-2018 PDRA University of St Andrews Prof. John Irvine
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Reducing/oxidising
conditions
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Computational Chemistry of Surfaces and
Solids

Dr Bengt Tegner

ScotCHEM Recent Appointees Workshop
Dundee V&A

17t June 2019
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SELF-ASSEMBLY & PROPERTIES
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Motivation and Overview

Main group catalysts Early/late transition metal catalysts

L0
efficient catalysis
. 5 40 homarmnetallic
different metals for S0 S
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renewable polymer

resources materials
epoxide opening = efficient initiation broad monomer scope
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