'.) Check for updates

Europe

European Chemical
Societies Publishing

Guest Editorial

Eur]JIC . ..
doi.org/10.1002/ejic.202000858

European Journal of Inorganic Chemistry

“.‘ Pincer Chemistry and Catalysis

Gerard van Koten,*@I T, Keith Hollis,*! David Morales-Morales*lc!

This themed collection highlights the different and versatile
applications of pincer metal compounds in modern chemistry,
ranging from chemical biology to catalysis, including the activa-
tion of small molecules, diverse organic synthesis applications

The discovery of pincer!"l metal compounds by Moulton &
Shaw in 1976, introduced, in the scenario of organometallic
chemistry, a new privileged ligand scaffold® for the production
of a plethora of new metal complexes that over time have found
a large number of applications, this being particularly true in
the case of homogeneous metal-catalyzed processes.’s! This
amazing development has been promoted by their inherent
physical and chemical properties that allow these pincer-metal
complexes to withstand higher temperatures which enable them
to activate very strong chemical bonds that would otherwise be
difficult to convert. In recent years this fact has become particu-
larly relevant for the activation and conversion of relatively inert
molecules such as carbon dioxide and methane into high value
products, serving in this way at the same time as a promising pal-
liative for very important issues such as global warming.[!

Evolution of this chemistry has led to multiple, creative modi-
fications of the original pincer ligand backbone, extending the
original definition to include, not just the classical organometal-
lic PCP ligands (denomination given by the way the pincer’s
three donor sites typically coordinate to its metal site),”) but
many other donor atoms in the side arms (N, S, O, etcetera). More
importantly, the variation of the central atom by, for instance,
nitrogen or silicon, has resulted in the discovery of the so-called
non-innocent behavior of the resulting pincer ligands, involving
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and electrochemistry. These works serve as an illustration of the
richness and state of the art of current research in pincer metal
chemistry and catalysis, amply demonstrating the abundant op-
portunities and future prospects of the field.

active metal-ligand cooperation between the pincer ligand and
the connected metal site.B1 The participation of active pincer-metal
cooperation in pincer-metal catalysts opened up novel avenues
for the intimate reaction steps during a catalytic cycle. These new
observations have also facilitated the use of other, more abun-
dant, cheap, first row transition metals such as manganese, co-
balt, and iron, thus allowing the further “greening” of catalytic
processes involving pincer-metal catalysts. This evolution has not
stopped here.?! In recent years a surprising and exciting discov-
ery was the participation of pincer-metal complexes in biological
systems.['0 The versatility and facile modification of the pincer
backbone has also allowed the use of this ligand platform in
many other applications beyond catalysis, such as for the devel-
opment of sensors and to mimic some biological transforma-
tions.[']

It is because of these ongoing developments that Chemistry
Europe promoted the publication of this Special Collection by
the joint effort of two of their most iconic journals, the European
Journal of Inorganic Chemistry and ChemCatChem, launching a
call for papers to specialists around the world to contribute with
their latest exciting chemistry. This themed collection highlights
the different and versatile applications of pincer metal com-
pounds in modern chemistry, ranging from catalysis to chemical
biology. Internationally recognized authors from different labo-
ratories throughout Europe, Asia and the Americas have contrib-
uted to produce an exciting collection of excellent papers. All
aspects of pincer catalysis are represented herein; from the acti-
vation of small molecules through a range of organic synthesis
applications and on to electrochemistry. These works serve as an
illustration of the richness and state of the art of current research
in pincer metal chemistry, with multiple applications and cover-
ing most areas of chemistry; each contribution underlining the
prospect that still many other applications are to be discovered.

This Special Collection would not have been a success with-
out the enthusiastic and invaluable contributions of the many
authors and reviewers, as well as of the highly professional Edito-
rial Teams of the European Journal of Inorganic Chemistry and
ChemCatChem. We sincerely hope that their readers find this col-
lection interesting and an inspiration for further developments in
pincer metal chemistry which is a research field full of opportuni-
ties.
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Gerard van Koten is Honorary Distin-
guished University Professor of Utrecht
University. He is member of the Royal
Netherlands Academy of Arts and Sciences
(KNAW). He is well known for his ground
breaking fundamental and applied re-
search on Pincer metal complexes, a field
of research that his research group started
during the early 1970s. Preparation and use of the first examples
of homogeneous metallo-dendrimer catalysts demonstrate
his interest for supramolecular systems with organometallic,
catalytically active, functionalities. More recent developments
involved the introduction of Pincer metal units, either func-
tioning as sensor or as catalyst, in polypeptide chains, in carbo-
hydrates and in the active site of serine hydrolases.

T. Keith Hollis is Professor of Chemistry at
Mississippi  State University. He com-
pleted his Ph.D. under the guidance of
the late Professor Brice Bosnich at The
University of Chicago in 1995 developing
transition metal Lewis acid catalysts and
studying their mechanisms. Subsequently,
he completed an NIH postdoctoral fel-
lowship with Professor Larry E. Overman at the University of
California, Irvine, developing some of the first examples of the
enantioselective allylic imidate rearrangement catalysts. He
began his independent career developing novel organo-
metallic complexes and studying their applications to a wide
array of reactions as catalysts and for materials applications.
In 2004 his research team developed the first examples of
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