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Catalysis is a key technology, since it allows for increased levels of selectivity and efficacy of 
chemical transformations. While significant progress can be made by rational design or 
engineered step-by-step improvements, many pressing challenges in the field require the 
discovery of new and formerly unexpected results. Arguably, the question “How to 
discover?” is at the heart of the scientific process. In this talk, (smart) screening strategies for 
accelerated discovery and improved reproducibility will be presented, machine learning for 
chemistry will be discussed, together with new photocatalytic transformations. In addition, 
two other exciting areas will be addressed briefly:

N-Heterocyclic Carbenes (NHCs)5 are powerful ligands in catalysis due to their strong 
electron-donating properties and their ability to form very stable bonds to transition metals. 
In addition, they can stabilize and modify nanoparticles or flat metals surfaces, 
outperforming established phosphine or thiol ligands regarding structural flexibility, electron-
donating properties and stability. Current research is highly interdisciplinary and focusses on 
the basic understanding of the binding mode, mobility and the elucidation of the impact on 
the surface properties. Exciting applications in materials science, heterogeneous catalysts 
and beyond are within reach.

Biological membranes and their constituents are some of the most important and 
fundamental building blocks of life. However, their exact role in many essential cellular 
processes as well as in the development of diseases such as cancer or Alzheimer's is still not 
very well understood. Thus, we design, synthesize and evaluate imidazolium-based lipid 
analogs that can integrate into biological membranes and can be used as probes for live cell 
imaging or to manipulate membranes.
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