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Organic Chemistry and Catalysis

The Organic Chemistry and Catalysis (OCC) group offers specialized research projects
in organic and organometallic chemistry, sustainable chemistry, analytical chemistry
and homogeneous catalysis. The group provides a dynamic, internationally oriented
environment at the forefront of chemical sciences and synthesis.

Most of today's chemicals, polymers, and building blocks are derived from finite
petrochemical resources. There is an urgent need to develop “clean” and efficient
methods to transform abundant and renewable resources into value-added products.
New products should also be circular- and safe-by-design, designed for recycling,
closing anthropogenic cycles, and minimizing environmental impact.

Catalysis is central to the sustainable synthesis of such molecules and materials.
Homogeneous thermo-, photo-, and electrocatalysis exploit transition metal ions
coordinated to tailored ligands to perform organic reactions. The OCC group
specializes in designing, and synthesizing new organometallic or coordination
complexes and understanding and exploiting their reactivity in diverse chemical
transformations. Our catalysts range from those that mimick the active sites of
metalloenzymes to those that are deposited on heterogeneous electrodes. We also
explore new concepts in ligand design, such as cooperative catalysis, multinuclearity
and photoswitchable binding. We also have projects that focus on polymer or materials
chemistry. In several of our projects, we collaborate with industrial partners to enhance
practical applicability. Projects span homogeneous and heterogeneous systems for
organic synthesis, polymerization, and the chemical transformation of renewable
resources (e.g., biomass, CO,) and waste streams (e.g., plastics). Analytical chemistry
projects focus on the (rapid) characterization of complex feedstocks and on predictive
modeling of materials properties.

Ongoing research themes:

* New organometallic thermo-, electro- and photo-catalysts derived from first-
row transition metals, e.g. Mn, Fe, Ni, Cu.

* The development of “non-innocent” ligands that cooperate with a metal center
during catalytic reactions.

+ Making bioinspired synthetic complexes that model metalloenzyme active
sites, and testing their reactivity in oxidation catalysis.

+ Design and synthesis of bimetallic catalysts for sustainable chemical
transformations.

+ Methods development for circular polymer production from renewable
resources or (plastics) waste

* The valorization of biomass and its components via homogeneous or
heterogeneous catalysis for a circular chemical industry.
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* Molecular redesign of chemicals and materials according to the SSbD
approach

* Analytical chemistry and chemometrics of complex renewable (biobased)
feedstocks

+ Development of materials for CO, capture and (electro-)catalysts for
converting CO: into chemical building blocks.

+ Catalytic remediation of persistent pollutants

+  Molecular approaches for the recovery of valuable metals from waste

Collaborations

Students carry out a research project under the supervision of a PhD candidate or
postdoc in the group, learning to apply techniques in synthetic chemistry and/or
catalysis safely. Depending on the project, they may investigate ligand design and
(often air-sensitive) organometallic transition metal complexes, study their application
in catalysis—including kinetic analysis and substrate scope—, do polymer chemistry,
or develop and characterize molecularly-defined solid catalysts for chemical building
block synthesis. Students are responsible for identifying and characterizing new
ligands, complexes, and materials using a variety of spectroscopic and physico-
chemical techniques. For single-crystal X-ray crystallography, close collaboration exists
with the Crystal & Structural Chemistry group at the Bijvoet Institute, while
spectroscopic characterization and application of solid materials are performed in
collaboration with the Inorganic Chemistry & Catalysis (ICC) group.

External collaborators include BASF, AzkoNobel, Shell, Janssen pharmaceuticals,
Bayer, Syngenta, Avantium, Signify, Alta group, Sphere-Energy, Azelis, TNO, VITO.

Recommended courses
Recommended BSc Courses

o Core for all projects:
o Organic Chemistry (Year 2: SK-BORC13; Year 3: SK-BORC3)
o Catalysis (Year 3: SK-BKATA)
e Project-specific:
o Organometallic Chemistry (Year 3: SK-B30OMC) - for organometallic
projects
o Polymer Chemistry (Year 3: SK-B3POCH) - for polymer projects
o Chemistry and Sustainability (Year 2/3:SK-B3CHSU) - for broader
projects related to sustainability
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Recommended MSc Courses
e Project-specific:
o Circular Polymers (SK-MCPOL) - for polymer projects
o Advanced Molecular Characterization (SK-MAMC) - for synthetic
projects

o Advanced Organic Synthesis (SK-MOSS)
o Organometallic Chemistry and Homogeneous Catalysis (SK-MOCHCQ)

Contact Details

e Website of the research group
https://www.uu.nl/en/research/organic-chemistry-catalysis

e Name and email address of the coordinator
Arnaud Thevenon-Kozub: a.a.thevenon-kozub@uu.nl

e The building/floor/wing/rooms

Davide de Wied Building, floor 5, room 5.82



