Creating complex molecules in just a few
steps
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waste is generated, especially salts," says Lukas
Gooßen, Evonik Chair of Organic Chemistry I and
member of the Cluster of Excellence Resolv. One
solution may be C-H activation.
Bonds between carbon (C) and hydrogen (H) are
the most common chemical bonds, both in nature
and in artificial chemicals. They are very stable and
are reluctant to undergo chemical reactions. "For
that reason, it had long been considered impossible
to transform these bonds into functional groups that
are essential, for example, for drug efficacy,"
Gooßen explains.
The biggest challenge is to transform one particular
C-H bond in one molecule whilst leaving the others
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bond on the carbon ring into a C-C bond. This
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enabled them to easily combine two different
molecules to form a more complex product.
Researchers have found a way to convert single
bonds between carbon and hydrogen atoms in a
chemical molecule into carbon-carbon bonds. This
so-called C-H activation is considered a promising
strategy for producing complex molecules from
simple starting materials in just a few steps. The
main problem so far had been the specific
conversion of individual bonds. The researchers
have now succeeded in this. By choosing a
suitable solvent, they ensured a high yield of the
desired product. The team of the Ruhr-Universität
Bochum around Prof Dr. Lukas Gooßen and
Stefania Trita describe the process together with a
colleague of the University of Kaiserslautern in the
journal Angewandte Chemie.
"Existing industrial processes for the synthesis of
complex molecules often have the disadvantage
that they require many steps and that a lot of

"One advantage is that we need a low reaction
temperature of only 50 degrees Celsius and that no
waste products are created," Gooßen summarises.
"We hope that one day the process will enable
complex pharmaceutical chemicals and substances
required in agriculture to be produced in fewer
steps than before and in a more energy-efficient,
environmentally friendly and cost-effective manner."
The choice of solvent was crucial for an efficient
reaction. "With commercially available solvents, we
initially achieved a very low yield of the desired
product," says Lukas Gooßen. With
trichloroethanol, the yield was significantly
increased.
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