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World-changing catalysts
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In order to make chemical products such as medicines, fertilizers, detergents, per-
fumes, and smartphone monitors, we often need catalysts that induce chemical
reactions. Since they make significant contributions to our lives, the Nobel Prize
in Chemistry has been awarded many times to researchers who have developed

influential catalysts. Dr. Akira Suzuki, Emeritus Professor Hokkaido University, is one
of them (awarded in 2010).
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Shifting the paradigm
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In 2000, Dr. List reported that the amino acid “proline” can act as an asymmetric
catalyst and explained its mechanism. Amino acids are small organic molecules that
do not contain metals and are building blocks of proteins. Looking at a protein that
functions as a catalyst, he speculated that the amino acid alone might serve as a
catalyst. While thinking that the idea was naive and could be ridiculed by his

colleagues, he carried out experiments and proved the hypothesis, which led to the
prize two decades later.
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Asymmetric Synthesis — a major field of chemistry
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When one tries to synthesize a molecule, its mirror-image molecule could also be
obtained at the same time. These molecules are very similar to each other, but they
may have different effects on living organisms; for example, one may act as a

medicine while the other may cause harm. This is why scientists need “asymmetric
catalysis” to produce only one of the mirror-image molecules.
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Towards sustainable development
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Scientists used to believe that only certain proteins, metals, and metal-containing
molecules could facilitate asymmetric catalysis. Proteins can catalyze reactions
precisely but are very sensitive to temperature changes. Metals are powerful cata-
lysts, but are fragile and often harmful to the environment. Meanwhile, asymmetric

organocatalysts are robust, environmentally friendly, and inexpensive, and have
been welcomed as a game-changer.
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Being honest to oneself
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As the Nobel Committee commented, “Many people have
wondered why we didn’t think of it earlier.” The concept
of asymmetric organocatalysis is as simple as it is inge-
nious. Observing the two laureates, “being honest to one-

self”and “thinking out of the box" are likely two of the
keys to making great discoveries.
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Asymmetric synthesis using a 68% (76% ee)
proline catalyst reported by

Benjamin List in 2000. List, B.; Lerner, R. A.; Barbas, C. F. J. Am. Chem. Soc. 2000, 122, 2395.
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Becoming fascinated
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In his childhood, Dr. List turned to chemistry when seeking
answers to philosophical questions such as “What is the
world composed of ?” and “What are humans made from?”
By the time he realized that chemistry alone could not
answer such questions, he was already so fascinated by
chemistry that he could not get out of it.
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Dr. List at 13 years old. He
enjoyed chemical experi-
ments in a small, hand-made
laboratory in the basement
of his friend’s house.

Photo courtesy of Benjamin List
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Enjoying Challenges
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Will we one day be able to use artificial intelligence and
theoretical simulation combined with experiments to
predict and design ideal chemical reactions? Dr. List's
research group at ICReDD tackles this question by utilizing
their expertise in experimental chemistry and collaborat-
ing with scientists in the field of computational science
and information science.
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The List group in Japan is mainly
led by Co-PI Dr. Nobuya Tsuji (left)
who was one of Dr. List’s favorite

pupils.

Photo courtesy of Nobuya Tsuji

The L auees FOrces o

BOoDIFRICHES T &
Following one’s enthusiasm
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Even after receiving the Nobel Prize, Dr. List suggests that
we do not pursue accolades or awards as a goal. He thinks
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Being grateful
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In his post-award speech, Dr. List said, “The Nobel prize is
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that following the enthusiasm that lies deep within our
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hearts leads to happiness. almost too much for a single person,” expressing his grati

tude to his family and the hundreds and thousands of
chemists who have worked together pioneering the field

ZUREXZADI0A7HICICReDD of asymmetric organocatalysts.
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In the celebratory meeting held
at ICReDD on October 7, the day
after the award was announced,
he conveyed the message “Follow
your enthusiasm.”
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Dr. List with his family at the award ceremony in
Berlin on December 8th. Due to the COVID-19

pandemic, the laureates received their medals
and diplomas in their home countries.

Photo courtesy of Benjamin List
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"Where is your own enthusiasm going?”

A MELICDWNT About Dr. List

Born January 11,1968, in Frankfurt, Germany. Graduated from Free University
Berlin. After earning his Ph.D. from Frankfurt University in 1997, he worked as a
postdoctoral fellow and assistant professor at the Scripps Research Institute in
the United States and has been a member of the Max-Planck-Institut fur
Kohlenforschung since 2003 (as a Director since 2012). He has been affiliated
with the University of Cologne, Germany since 2004 and with Hokkaido Uni-
versity since 2018. Dr. Christiane Nusslein-Volhard, a 1995 Nobel Laureate in
Physiology or Medicine, is his aunt.
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