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In the drug discovery process, structure-activity relationships are studied to guide the
modification of drug-like compounds to enhance the desired biological effect and minimize
adverse effects. In the case of chiral molecules, their so-called absolute structure or
configuration (the spatial arrangement of the atoms in space) plays a critical role for these
investigations.
The classical and still most reliable way to obtain three-dimensional models - including the
absolute configuration - is x-ray structure determination. The bottleneck of this technique,
however, is the necessity to grow single crystals suitable for the analysis. Automated methods
or high-throughput screens – widely used in protein crystallography – have not yet been
established for small molecules.
The main focus of my work is to extend absolute structure determination to light atom
compounds and to develop systematic approaches to the crystallization of pharmaceutically
relevant organic molecules.
My research is concentrated on deriving predictive classification tools and maps of
crystallization propensity in descriptor space by using public and in-house crystallographic

databases as well as conventional computational chemistry descriptors.
Our work covers these areas:
1. Exploiting the anomalous signal of light atom compounds by using intensity quotients
and differences.
2. A systematic study of crystallization conditions and results in order to better understand
the mechanism of crystallization and derive predictive tools.
3. Transfer of protein crystallization methodologies (e.g., microfluidic approaches) to
chemical space. My group utilizes crystallography, chemistry, computational science
and various other analytical techniques (NMR, OS, MS) to tackle research questions
related to the general theme of “structural science”.
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