Fluorine & Chirality: Asymmetric Synthesis of Fluorinated Molecules
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Organofluorine chemistry is a research field of tremendous expansion because the scope of
applications of fluorinated molecules is impressively large, impacting all domains of society
from pharmaceutical and agrochemical sciences to materials science and energy.

The synthesis of enantiopure molecules featuring a fluorine atom or a fluorinated motif at
a stereogenic carbon centre has stimulated considerable interest. The subtle effects of fluorine
atom(s) on the course of asymmetric reactions often offer interesting results when compared
with the chemistry of non-fluorinated molecules.' The asymmetric construction of fluorinated
molecules can be approached either by direct introduction of a fluoro group or by
transformation of prochiral fluorinated substrates. In this context, the stereoselective
construction of CF3-bearing stereogenic carbon centres remains highly challenging. As tool for
this purpose, we have investigated the enantioselective transfer hydrogenation of a variety of
prostereogenic trifluoromethylated substrates. Examples of direct transfer hydrogenations” or
through isomerization® will be discussed in the lecture. In addition, I will also present recent
results in the asymmetric synthesis of chiral SCF; compounds through direct nucleophilic and
electrophilic trifluoromethylthiolations.”
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