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< EEH
An ingenious tool for building molecules

Building molecules is a difficult art. Benjamin List and David MacMillan are awarded
the Nobel Prize in Chemistry 2021 for their development of a precise new tool for

molecular construction: organocatalysis. This has had a great impact on pharmaceutical
research, and has made chemistry greener.

Many research areas and industries are dependent on chemists’ ability to construct
molecules that can form elastic and durable materials, store energy in batteries or inhibit
the progression of diseases. This work requires catalysts, which are substances that
control and accelerate chemical reactions, without becoming part of the final product. ...
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B. List MAAZFEICDUNT

Two of the amino acids that catalyse
the chemical reaction.
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Currently, we assume this novel asymmetric aldol reaction occurs via an enamine
mechanism (Scheme 1). Proline, perhaps, functions as a “micro-aldolase” that provides

both the nucleophilic amino group and an acid/base cocatalyst in the form of the
carboxylate. ...
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—7. MacMillan (&

METAL CATALYST MACMILLAN'S
ORGANOCATALYST

Mitrogen atom that can
form an iminium ion.

that contributes to the
reaction being
asymmetric.

Copper atom

‘l David MacMillan worked with metal catalysts that 2 He designed some simple maolecules that
were easily destroyed by moisture. He therefore could create iminium ions. One of these
started to wonder whether it was possible to proved to be excellent at asymmetric catalysis.

develop a more durable type of catalyst.
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Press release: The Nobel Prize in Chemistry 2021

Popular science background: The Nobel Prize in Chemistry 2021

2005-00-00 (nobelprize.org)

Proline-Catalyzed Direct Asymmetric Aldol Reactions | Journal of the American Chemical
Society (acs.org)

High - Yielding Synthesis of the Anti - Influenza Neuramidase Inhibitor (=) - Oseltamivir
by Three “One - Pot” Operations - Ishikawa - 2009 - Angewandte Chemie International
Edition - Wiley Online Library
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