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50 years ago, Bernd Giese discovered a novel synthetic
method, which is based on a cyclic radical chain reaction with
C,C-bond formation as a central step (Fig. 1).ll The 50
anniversary of this discovery was celebrated at the University of
Fribourg at the end of January 2026 in a two-days symposium.

Fig. 1. Cover Picture illustrating the original Giese-reaction cycle.['!

Katharina Fromm (Fribourg) and Ulrich Liining (Kiel)
kicked off the conference with an historic introduction, spiked
with experiments from the period between the definition of
radicals by Lavoisier and the detection of the first radical by
Gomberg. Next, the experiments, performed 50 years ago by
Bernd Giese during his habilitation work, were discussed. Martin
Spichty (Mulhouse) and Hendrik Zipse (Munich) showed that
these studies were carried out to answer questions on the existence
of non-classical radicals, and that the experimental results led to
the discovery of a novel synthetic method. Dennis Curran
(Pittsburgh) who coined the name ‘Giese-reaction’, as well as
Ned Porter (Nashville) who discovered that the Giese-reaction
can occur enantioselectively, were mediators and discussion
leaders in the conference. New calculations by Martin Spichty
and Hendrik Zipse ecxplained the selectivity and reactivity
conditions of this three-component, cyclic radical chain reaction.
Their talks showed that such achemical synthesis inhomogeneous
solution can be characterized as the ‘solution of a kinetic problem’.
The knowledge of substituent effects on the stereo-, regio- and
substrate-selectivity is the basis for the amazing developments of
new synthetic methods. Indeed, the lectures by Paolo Melchiorre
(Bologna) “Lighting up the Giese-Reaction: Asymmetric
Catalysis with Enzymes, Photochemistry and Organocatalysis”
and Daniele Leonori (Aachen) “XAT in my Group — Everything
Started with the Giese-Reaction” showed how their research was
initiated and inspired by the Giese-reaction. The broad synthetic
ability and flexibility of radicals in synthesis were presented by
Dmitry Katayev (Bern) “Fluorinated Radicals in Photoredox
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Catalysis”, followed by David Martin (Grenoble) “The
Electrochemistry of N-Heterocyclic Carbenes, Derivatives and
Implications for Radicals”, and Sunggi Lee (Daego) “Radical
Reactions and Equilibrium”. Armido Studer (Miinster) closed
this session with “Radical Hydrogen Atom Transfer to Unactivated
m-Systems”.

Fig. 2. Speakers and some of the participants of the 50 Years Giese-
Reaction Symposium — with Antoine de Lavoisier, painted by Hans
Erni, overlooking in the big lecture hall of chemistry of the University of
Fribourg, Switzerland.

Helma Wennemers (Zurich) presented the session on Giese-
type syntheses in enzymes and biological cells. A characteristic
feature of reactions in enzymes and biological cells is that the
turnover often takes place at the water/protein interface, and that
distant metallo-cofactors produce reactive intermediates, which
are generated by long-distance electron transfer of the productive
radicals. The orientation of the reaction educts at the water/
enzyme interface is determined by interactions with enzymatic
amino acids. This paves the way for the selective product
formation. As a consequence, thermodynamic parameters are
decisive in enzymatic synthesis. The part on current research in
radical chemistry with biomolecules and enzymes started with
the lecture of Uta Wille (Melbourne) “Unpacking Oxidative
Damage to Life’s Molecules”, then Ping Wang (Shanghai)
talked about “Radical-Mediated Chemical Synthesis of Complex
Glycoproteins”, and Thomas Ward (Basel) closed the session
with “Artificial and Repurposed Metalloenzymes for New-to-
Nature Radical Chemistry”. The lectures demonstrated that highly
reactive radicals can react with high selectivity. This knowledge,
known by radical chemists, was disseminated to the general
chemical community within the lecture hall (Fig. 2) and beyond:
the lectures were recorded and can be shared upon request for
most speakers. The historic introduction with experiments, as
well as a video on the man behind the reaction can be found
on the YouTube channel of the University of Fribourg (Bernd
Giese: human bonds stronger than carbon bonds. And The life
of radicals).
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