
© 2021. Thieme. All rights reserved. Synform 2021/10, A159–A161 • Published online: September 17, 2021 • DOI: 10.1055/s-0040-1720537

Young Career FocusSynform

A159

INTERVIEW

SYNFORM  What is the focus of your current research 
activity?

Prof. G. Berionni My group’s research interests range over 
a variety of topics within the fields of organometallic, main-
group and physical organic chemistry (www.unamur.be/en/
sci/chemistry/rco). Our current research focuses on the de-
velopment of structurally unique nitrogen- and phosphorus-
containing Lewis bases and new carbon- and boron-containing 
Lewis acids. We investigate their reactivity and properties, 
and then combine them in pairs with molecular linkers for 
creating new bifunctional acid–base catalysts. Creating new 
chemical entities based on main-group elements to mimic 
the rich and multifaceted chemistry of transition-metal com-
plexes is an exciting challenge and requires a combination of 
state-of-the-art synthetic and computational chemistry.

SYNFORM  When did you get interested in synthesis?

Prof. G. Berionni My interest in organic and organometal-
lic synthesis began during my research activities throughout 
my chemistry studies in various universities in the area of 
Paris (France). I worked at the Universities of Paris-South-
Saclay, Paris-Est (with Prof. Gosmini), Sorbonne – Pierre and 
Marie Curie University (Prof. Thorimbert and Prof. Malacria) 
and  Paris-Cergy (Prof. Cahiez). All the researchers I met were 
fascin ated by organometallic synthesis and reactions mechan-
isms. In the last year of my Master’s studies, I published my 
first research communication (Synlett 2007, 18, 2829–2832), 
and it motivated me to start a PhD at the University of 
 Versailles (Prof. Goumont and Prof. Terrier).
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SYNFORM  What do you think about the modern role and 
prospects of organic synthesis?

Prof. G. Berionni Organic synthesis, or the art of activating 
and selectively transforming chemical bonds and making new 
molecules is, and always will be, fundamental for the develop-
ment of new chemical processes and materials. While reac-
tions mediated by transition-metal catalysts have been known 
for more than a century, the last two decades witnessed spec-
tacular developments in the emerging area of catalysis medi-
ated by non-metallic species (organocatalysis, main-group 
catalysis, frustrated Lewis pairs catalysis, and photocatalysis).

Thus, I believe that in ten years from now, catalysts con-
tain ing s- and p-block elements will transform the area of 
 activation of strong covalent bonds (C–H, C–F, C–C) and will 
inspire chemists to develop more sustainable and cost-effec-
tive catalytic processes. Also, the quantification of the reac-
tivity of organic and organometallic compounds will guide 
the efforts of synthetic chemists and allow them to explore 
uncharted catalysis space more quickly by building structure–
reactivity models displaying predictive power.

SYNFORM  Could you tell us more about your group’s 
areas of research and your aims?

Prof. G. Berionni Our group’s research is principally fo-
cused on the synthesis and investigation of the reactivities of 
new carbon- and boron-containing acids, and of new sterically 
hindered bases (amines and phosphines). We subsequently 
combine these reactive entities to design transition-metal-
free catalysts for hydrogenation reactions, C–H bond boryl-
ations, and other challenging reactions with small molecules. 
The main strategy for engineering new main-group catalysts, 
which we have been pursuing for a number of years, relies on 

the uses of polyaromatic linkers (anthracene, triptycene) to 
design unprecedented acid–base bifunctional catalysts with 
finely adjustable geometries and stereo-electronic properties 
(Scheme 1).

We are combining advanced theoretical quantum chemi-
cal approaches, spectroscopic methods (NMR, stopped-flow 
spectrophotometers) and synthetic methods (pressure reac-
tors, Schlenk lines, glove-boxes) throughout our work  (Figure 
1). Our long-term goal is the reprogramming of the reac-
tivity of main-group compounds (from group XIII and XIV) 
by exploiting original concepts (pyramidal Lewis acids, low- 
reorganization-energy catalysts, curved linkers) towards new 
transition-metal-free catalyst development strategies.
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a) Frustrated Lewis pairs with bulky phosphatriptycenes

b) Unsymmetrical triarylboranes and amino-borane spirocycles
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Scheme 1 Selected examples of ongoing research projects

Figure 1 Researchers Arnaud Osi (left) and Jennifer Theissen (right) working at the organic chemistry labs and office meeting with 
Prof. Alain Krief (center). Photographs by Jean-Paul Dujeux.
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SYNFORM  What is your most important scientific achieve
ment to date and why?

Prof. G. Berionni My most important scientific achieve-
ment is the recent synthesis of the long-sought 9-boratrip-
tycene Lewis acid (Angew. Chem. Int. Ed. 2020, 59, 12402). 
This nonplanar boron Lewis acid (Figure 2a) has puzzled 
 several research groups for half a century and is one of the 
most pyramidal boron Lewis acids ever generated in solution 
(Synlett 2020, 31, 1639–1648). We also successfully devel-
oped a 9-bora-10-sulfonium-triptycene and a 9-bora-10-
phos pha-triptycene (Figure 2b) with a dual reactivity mode 
from Lewis acid to superacid via protonation/deprotonation of 
the phosphorus atom (Angew. Chem. Int. Ed. 2019, 58, 16889). 

These achievements laid the foundation for one of our 
most productive research lines, and other unprecedented 
 boron Lewis acids are currently being developed in our labor-
atories. I hope that we and other research groups will exploit 
the potential of these new classes of boron Lewis superacids 
in catalysis in the future.
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Figure 2 Pyramidal boron Lewis acids recently generated in 
solution
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