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Abstract:

One of the major motivations in pharma industry is to improve the life of patients using efficient
drug treatments. Due to the complexity of biological processes in living creatures the number
of scientific tools and experiments required to understand the nature of a disease is very high.
One of these tools is the use of isotopically labeled compounds.! They contribute significantly
to the deeper understanding of metabolism and the improved safety profile of drugs. While
applications such as classical radioactive immune assays or nuclear magnetic resonance
(NMR) structure elucidations lost their attractiveness due to other more accurate, simpler or
faster methods, uses of isotopically labeled compounds have increased.

Hydrogen Isotope Exchange

Figure 1. Schematic explanation of hydrogen isotope exchange (HIE)

In recent years C-H functionalization of complex molecules has become a strong tool in
lead optimization of bioactive molecules in the life science industry. To achieve this at the
latest possible serial step is a convenient way to increase speed and to decrease costs
and resources in drug discovery research. This concept is also followed in the Hydrogen
Isotope Exchange (HIE[R) reaction (figure 1). The HIE reaction can be considered as the
most fundamental of all C-H functionalization’s as the proton is just substituted by its
isotopes. In the lecture several concepts of HIE will be discussed with recent examples
from the group and an outlook will be given how this isotope chemistry knowledge on CH-
functionalization can foster lead optimization in drug discovery.
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