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Vanadium Chemistry in the 21st Century

Armando J. L. Pombeiro, a Manas Sutradhar ab and Isabel Correia *a

The 13th International Vanadium Sympo-
sium, V13, was held from 22 to 24 Novem-
ber 2023 in Lisbon, Portugal, chaired by
Isabel Correia. V13 followed previous suc-
cessful vanadium symposia held at Can-
cun, Mexico (1997); Berlin, Germany
(1999); Osaka, Japan (2001); Szeged, Hun-
gary (2004); San Francisco, USA (2006);
Lisbon, Portugal (2008); Toyama, Japan
(2010); Arlington, USA (2012); Padua, Italy

(2014); Taipei, Taiwan (2016); Montevi-
deo, Uruguay (2018) and Limassol,
Cyprus (2021, virtual edition).

This interdisciplinary event gathered
researchers from the vanadium research
community to showcase their latest find-
ings on topics within coordination chem-
istry, bioinorganic chemistry, medicinal
chemistry, catalysis, toxicology, environ-
mental and materials sciences, among
other relevant ones.

The current web collection ‘‘Vana-
dium Chemistry in the 21st Century’’
highlights the vibrancy of the field and
emerges from work presented at the 13th
International Vanadium Symposium, as
well as other contributions from the
scientific community.

Research on new vanadium compounds
and new advances in its bioinorganic chem-
istry highlight the increasing relevance of

this metal ion in medicinal chemistry and
give insight on its beneficial health effects.
Enrique J Baran writes a perspective article
that discusses the role of L-ascorbic acid in
vanadium metabolism, biochemistry and
detoxification (https://doi.org/10.1039/
D4NJ00832D).

Patricia A. M. Williams et al. continue
their work on the anticancer potential of
vanadium flavonoids, reporting on a tern-
ary complex containing naringenin and 1-
10-phenanthroline (phen), that revealed
improvements in both antioxidant and
anticancer effects upon inclusion of phen,
when compared to the 1 : 2 naringenin
binary complex (https://doi.org/10.1039/
D4NJ00655K). Debbie C. Crans, Peter A.
Lay et al. report on a series of non-
innocent halogen substituted Schiff base
vanadium catecholates and evaluate
the impact of electronic effects on the
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biological properties of the compounds,
stressing the importance of hydrolytic
stability for the anti-proliferative activity
(https://doi.org/10.1039/D4NJ01223B). Davi
Fernando Back, Hernán Terenzi et al.
developed new zwitterionic vanadium(V)
imine complexes with a fluorinated triphe-
nylphosphonium group that were investi-
gated for their interactions with proteins
and DNA and their ability to cleave DNA
(https://doi.org/10.1039/D4NJ03087G). Mat-
thew J. Harrington et al. conducted a cross-
disciplinary investigation into the use of
vanadium by mussels for the formation
and function of the byssus. The findings
demonstrate that Mytilus mussels actively
absorb vanadium with the specific purpose
of incorporating it into the byssus (https://
doi.org/10.1039/D4NJ02546F).

In the catalysis field several works
underline the importance of vanadium.
Kotohiro Nomura, Michael R. Buchmei-
ser et al. report V(V) arylimido alkylidene
N-heterocyclic carbene complexes in the
ring opening metathesis polymerisation
of norbornene, affording ring-opened
polymers not only with very high cis-
selectivity, but also with exclusive syndio-
tactic stereo-regularity (https://doi.org/
10.1039/D4NJ02537G).

In the field of heterogeneous catalysis
Tumula Venkateshwar Rao et al. explore
mesoporous ceria-supported vanadium
oxide catalysts in the aerobic oxidation of

ethylbenzene to acetophenone without the
involvement of any solvent or additive,
achieving high ethylbenzene conversion
and excellent acetophenone selectivity
(https://doi.org/10.1039/D4NJ00529E). Putra-
kumar Balla, V. R. Chary Komandur et al.
developed niobia supported VPO catalysts
for the dehydration of glycerol, extensively
characterizing the heterogeneous biocatalyst
(https://doi.org/10.1039/D4NJ02063D).

José Ferraz-Caetano, M. Natália D. S.
Cordeiro et al. provide a communication
on an emerging field with a novel
approach to set up a machine learning-
ready database for epoxidation reactions,
focusing on vanadium catalysts, and pro-
viding insights for catalyst design and
reaction optimisation (https://doi.org/
10.1039/D3NJ05784D).

In the field of materials science,
Kaushal Kumar et al. develop new NIR
activated Er3+/Yb3+ doped YVO4 and GdVO4

phosphors, with upconversion and photoa-
coustic properties for photothermal conver-
sion applications (https://doi.org/10.1039/
D4NJ02530J). Arockia Selvi J et al. underline
the potential of iron vanadate nano-bulbs in
the development of efficient and sensitive
electrochemical sensors for levofloxacin
monitoring, which could prove to be a valu-
able tool for real-time toxicity analysis
(https://doi.org/10.1039/D4NJ02548B).

Polyoxovanadates are gaining momen-
tum and several works report on these. A

large tridecanuclear cobalt containing poly-
oxovanadate, [Co13(OH)6(OCH3)6V24O72]10�

is reported by Yuji Kikukawa, Yoshihito
Hayashi et al. showing potential as a
catalyst for the oxidation of aromatic
and aliphatic alcohols (https://doi.org/10.
1039/D4NJ02900C). Giovana G. Nunes
et al. explore the interaction of decavana-
date with cationic organic dyes, such
as methylene blue and rhodamine B,
highlighting the potential of POMs in
environmental applications such as the
bleaching of dye solutions (https://doi.
org/10.1039/D4NJ02454K).

The rich coordination chemistry of
vanadium is explored in the paper by
Themistoklis A. Kabanos, Anastasios D.
Keramidas et al. that developed a new
luminescent carbazole covalent adduct
with a hydroxylamino-1,3,5-triazine che-
lating group that was able to coordinate
several metal ions, including V(V), and
could be used for their quantification in
nM concentrations (https://doi.org/10.
1039/D4NJ02645D).

Hence, this web collection represents
modern areas of research on diverse
topics reflecting the interdisciplinarity
and versatility of vanadium, namely
under applied perspectives.

We thank the authors for their
valuable contributions which we hope
the readers will consider inspiring and
stimulating.
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