
Nobel Prize for Chemistry 2021

Why in news?

Chemistry Nobel 2021 was awarded to German scientist Benjamin List and
Scotland-born scientist David W.C. MacMillan who independently developed a
new way of catalysis – asymmetric organocatalysis in 2000.

What are catalysts?

When two or more compounds react to form new compounds, the process
is often aided by other chemicals that do not change themselves, but help
speed up the reaction. Such chemicals are called catalysts.
Till around 2000, only two kinds of chemicals were known to act as
effective catalysts - heavier metals and enzymes.
Heavier metals - Heavier metals are expensive, difficult to mine, and
toxic to humans and the environment.
Also traces remain in the end product affecting the purity of compound
like medicines.
Metals required an environment free of water and oxygen, which was
difficult to ensure on an industrial scale.
Enzymes- Enzymes work best when water is used as a medium for the
chemical reaction but that is not suitable for all kinds of chemical
reactions.

What is asymmetric organocatalysis?

Substances having same chemical composition and molecular formula but
different properties are known as isomers.
Two molecules could be exactly the same, except that they are mirror
images of each other which are often referred as left-handed or right-
handed molecules.

List and MacMillan discovered that by using a natural compound like an
amino acid as a catalyst, only one specific mirror image of the end-
product could be obtained. This was named as asymmetric catalysis.
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Why is the discovery so significant?

New organocatalysts developed have helped drive a variety of chemical
reactions in turn accelerating pharmaceutical drug research.
The organic catalysts are cheap, environment friendly and are more
efficient.
The asymmetric organocatalysts have allowed researchers to efficiently
produce new molecules with complete certainty of the 3-D orientation.
Asymmetric organocatalysts allow several steps in molecule production to
continue without interruption, minimising waste.
Asymmetric organocatalysts were used to rectify the birth defects caused
by thalidomide (used to treat nausea in pregnant women) by producing
molecules of the desired mirror image form.
This year’s Prize underlines the message that great discoveries can come
even from simple ideas which are often overlooked.
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