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The focus of this special issue is on three major areas of
Professor Leone Spiccia’s research—Biomimicry and Diagnostic
Imaging, Coordination Chemistry and Solar Fuels, though the
distinction is not always straightforward. The perfect example
of such ambiguity is the ligand 1,4,7-triazacyclononane (tacn)

and its derivatives—arguably, Leone’s favourite and a highly
versatile family of molecules. Leone envisaged that tacn-based

metal complexes would have enormous potential as biomimet-

ic derivatives and for radiopharmaceutical applications, which
are surveyed herein in an expert Minireview by Joshi, Gasser,

Stephan and co-workers. Furthermore, investigations of tacn
complexes by Spiccia and other groups have significantly ad-

vanced the fundamental understanding of the metal-ligand co-
ordinative interactions. Remarkably, Leone also used tacn com-

plexes to produce efficient water oxidation catalysts for solar

fuel applications. This versatility and inventiveness reflects
Leone’s approach to scientific research perfectly.

Further contributions to the Biomimicry and Diagnostic Imag-

ing part of the special issue are also intimately interwoven
with coordination chemistry concepts. Keene and co-workers

introduce a ruthenium(II) complex with a tetradentate ligand

based on a C7 alkyl chain as an efficient agent against Gram-
positive and Gram-negative bacteria. Comba et al. explore a

new 64Cu hexadentate bispidine complex for positron emission
tomography imaging and discuss promising strategies for the

design of new efficient chelators. Hartinger and co-workers
report on the cytotoxicity and biomolecule interaction of new

ruthenium and osmium complexes of 2-pyridinecarbothioa-

mides functionalised with a sulfonamide motif. For possible
applications as receptors and for sensing in bioimaging, Bond,
Torriero and workers have undertaken a comprehensive inves-
tigation of complexes between a range of metal cations and

ferrocene-functionalised macrocycle ligands. The structure and
magnetic properties of a new W-shaped {Ga-Dy-Dy-Dy-Ga} or-

ganometallic cluster for magnetic resonance imaging applica-
tions are summarised in an article from Powell and co-authors.

The Coordination Chemistry component of the special issue
comprises a selection of research articles across a diverse

range of areas, representative of Leone’s scientific versatility.
Fundamental aspects of the unusual protonation behaviour of

highly symmetrical macrotricylic tetramin, which involves en-
capsulation of water, are described in an article by Harrowfield,

Lehn and co-workers (Prof. Jack Harrowfield was Leone’s PhD

supervisor at the University of Western Australia). The proof-of-
principle study by Brooker and co-workers showcases the new

class of dual-functionality spin-crossover materials based on a
ligand constructed of aminomethylphenyl, pyridyl and triazole

functionalities. A 13C and 17O NMR spectroscopic study by
Casey and co-workers explores the kinetics of ligand exchange
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for an oxalate neptunium(V) complex, which is of both techno-
logical and fundamental importance to geochemistry. Hum-

phrey and co-workers report on the synthesis and comprehen-
sive characterisation of new “rigid-rod” bis-alkynyl ruthenium

complexes which exhibit nonlinear optical properties with pos-
sible applications for photonics-based technologies. The simul-

taneous use of a tetrafluoro-TCNQ dianion as a reductant and
the counterion precursor provides a new synthetic route to

multifunctional materials, as demonstrated in the article by

Murray, Gass and co-workers. Andrews, Werrett and co-workers
introduce a facile solution-based synthetic strategy to produce

nanosized metallosulfides for photovoltaic and other applica-
tions by converting gallium and indium metals to their tris(ar-

yldithioates) and reacting the latter with silver(I) or copper(I)
salts. A contribution by Peterson and co-workers highlights the
unique insights provided by operando characterisation of func-

tional materials by the example of time-resolved neutron dif-
fraction analysis on functioning molecular organic framework

selective gas sorbent. In situ and operando analysis was
among Leone’s priority research interests.

Finally, the Solar Fuels part of the issue presents contributions

from Leone’s colleagues specialising in the design and charac-

terisation of materials for photovoltaics and water splitting—
areas where Leone published his most cited papers. The study

by Rosei, Selopal and co-workers addresses one of the key limi-
tations of dye-sensitised solar cells (DSSCs), namely their unsat-

isfactory stability at increased operating temperature, by modi-
fication of the mesoporous titania scaffold with carbon nano-

tubes. Ruether, Wilson and co-workers report on the synthesis

and characterisation of ruthenium(II) bis-pyridine-based dyes
with increased number of anchoring groups for improved sta-

bility of electrodes for DSSCs. Cheng, Bach, Simonov and co-
workers introduce a new donor–acceptor zinc(II) porphyrin-

based dye for p-type DSSCs with a very broad incident-
photon-to-current conversion efficiency spectrum extending

up to 800 nm. An efficient and robust anode for the oxidation

of alkaline water is described in the work by Wu et al. , who
demonstrate that a very simple pretreatment procedure to

generate nickel oxyhydroxide on a nickel foam support prior
to deposition of a nickel–cobalt–iron electrocatalyst significant-
ly improves the performance. Simonov and co-workers high-
light the challenges associated with electrolysis of natural non-
purified water for generating dihydrogen and report on a new

“self-healing” iron–lead electrocatalyst for the oxygen evolu-
tion reaction in weakly acidic solutions. The fundamentally im-
portant article by Hocking and co-workers examines the inter-
relation between structural disorder and reactivity of metal
oxides that are prominent water oxidation catalysts. Insights
into the effects of electrodeposition conditions on the compo-
sition of mixed manganese oxide water oxidation catalysts are
reported in an X-ray absorption study from Tesch and co-work-
ers. Tricoli, Chen and co-authors showcase tungsten oxide pho-
toanodes for light-driven water oxidation produced via a facile,
highly efficient and easily scalable flame spray pyrolysis
method. Photoelectrochemical dihydrogen generation by
black-silicon photocathodes functionalised with platinum and
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palladium metal catalysts is demonstrated and investigated in
the work by MacFarlane and co-workers. Place your cursor

over any author name within this Editorial to get direct access
to that article.

Overall, the articles assembled within this special issue vividly
illustrate the diversity and excellence in outstanding scientific
contributions that were led and/or inspired by Leone. We are
confident that even more exciting discoveries, directly or indi-

rectly motivated by Leone’s work, are yet to be made. This re-
search will carry on the future legacy of Leone.

In conclusion, we express our sincere gratitude to all the

authors, the referees, and especially, the Editor, Dr. Marisa
Spiniello who made the publication of this Special Issue possi-

ble. With this special issue we commemorate the outstanding
scientific contributions of Professor Leone Spiccia. We are all

proud to have been his colleagues and friends.
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Biography : Leone Spiccia was born on March 14th, 1957 in
Sinagra, province of Messina, Italy. His family moved to Perth,

Australia, when Leone was 11 years old. He graduated with BSc

Honours in 1979 and then obtained his PhD in 1984 in Physical
and Inorganic Chemistry from the University of Western Aus-

tralia under the supervision of Prof. Don Watts and Prof. Jack
Harrowfield. His postdoctoral work included positions with

Prof. Thomas W. Swaddle at the University of Calgary, Canada
(1983–1984), Prof. Werner Marty at the Institut de Chimie Uni-

versit8 de Neuch.tel, Switzerland (1984–1986), and Prof. Alan

Sargeson at the Australian National University (1986–1987). In
1987, Leone was appointed as a Lecturer at Monash University,

Australia, was promoted to Reader in 1999, and then to Profes-
sor of Chemistry in 2006. On December 18th, 2016, Leone

passed away after a long and brave fight against cancer.
Academic Service : Leone held major administrative posi-

tions at Monash University including Deputy Head of the

School of Chemistry (2002–2006), then Deputy Dean and Asso-
ciate Dean (Research) of the Faculty of Science (2006–2008).

He was also a member of the Australian Research Council Col-
lege of Experts (2008–2010) and Chair of the Physics, Chemis-

try and Earth Sciences Panel (2010). As an active member of
the Royal Australian Chemical Institute (RACI) since the late

1970’s, Leone carried out many administrative roles over the

years, including Honorary Treasurer of the Inorganic Division
(1992–1996) and Victorian Representative on Inorganic Division

Committee (1989–1992). Together with Prof. Dainis Dakter-
nieks, Leone established the Annual Victorian Postgraduate
Symposium in Inorganic Chemistry in 1995. Leone’s contribu-
tions to chemistry and the RACI were recognised through his

election as a Fellow of the RACI in 1997 and as a Fellow of the
Royal Society of Chemistry in 2013. Leone was on the interna-
tional advisory boards of several high-profile journals including
Nano Energy and Inorganic Chemistry. He was also actively in-
volved in the organisation of conferences, which include the
RACI National Convention and accompanying Inorganic Divi-
sion Conference (Melbourne, 1992), the International Confer-

ence on Biological Inorganic Chemistry (Cairns, 2001), 17th In-
ternational Conference on Photochemical Conversion and Stor-
age of Solar Energy (Sydney, 2008). Leone was on the interna-
tional organising committee for the International Conference
on Photochemical Conversion and Storage of Solar Energy and

on the organising committee for the 9th Aseanian Conference
on Dye-Sensitised and Organic Solar Cells (Sydney, 2014). He

also co-organised a symposium “Molecular Catalysis of Water
Splitting Reactions” as a part of Pacifichem 2015, for which

Leone was one of the guest editors for the associated special
issue published in ChemPlusChem.

Most prestigious awards : Leone’s excellence in science was

recognised by many national and international awards that in-
clude: Monash University Vice-Chancellor Award for Postgradu-

ate Supervision in recognition of excellence in supervising stu-
dents (Australia, 2005), Forschungszentrum Dresden Rossen-

dorf Fellowship (Germany, 2007), Senior Research Award from
the Alexander von Humboldt Foundation (Germany, 2010),

RACI H. G. Smith Medal in recognition of an outstanding con-

tribution to the chemical sciences in the preceding 10 years
(Australia, 2012), Honorary Appointed Professor in the Catalysis

Research Centre at Hokkaido University (Japan, 2012), RACI In-
organic Division Burrows Award for an outstanding contribu-

tion to inorganic chemistry (Australia, 2013), ARC Discovery
Outstanding Researcher Award (Australia, 2013), and Helmholtz

International Fellowship (Germany, 2014).

Impact on science and the scientific community : A big
smile, and a lot of energy and humour—this is what most

people remember from their first meeting with Leone Spiccia.
It was in Leone’s nature to make people around him feel com-

fortable and to generously support his colleagues, especially
younger researchers striving to advance in their careers. Proba-

Leone Spiccia (1957–2016)
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bly, this reflects his own difficulties and challenges starting

from his first days at school in Australia with having to learn
English at the age of 11, and later as a young academic. In the

course of his career, Leone assembled a remarkably broad net-

work of collaborators, many of whom would also become his
close friends. This capacity, coupled with an outstanding intelli-

gence and persistence in upholding his opinion, enabled
Leone to make a real impact in chemistry.

Since his early days at Monash University, Leone’s signifi-
cance to the School of Chemistry was immeasurable. His re-

search presence both domestically and internationally was

rising exponentially, as recognised through the many awards
and achievements that came his way in the past decade. There

is no doubt that we lost Leone at the pinnacle of his career
and that his contributions will long continue to have great

impact. With his research at the forefront of current global
challenges in energy and health, Leone leaves behind a very

strong scientific legacy. It lives on in his research programs and

discoveries, in his current and former students, in the School
of Chemistry and his colleagues, in the Faculty of Science and

Monash University that he helped shape, and in his many in-
ternational collaborations. In numerical terms, he supervised
over 60 PhD students and employed and mentored some 50
postdoctoral research fellows. He co-authored over 300 peer-

reviewed publications and four patents. Since his first days at
Monash University, he showed prowess in lecturing, mainly on
inorganic reaction mechanisms and kinetics and modern coor-
dination chemistry, and taught thousands of undergraduate
students. Yet it is beyond these metrics that Leone’s impact is
immeasurable, as he influenced the scientific development and
careers of generations of researchers all over the world.

Coordination chemistry was Leone’s major scientific passion.
It was the foundation and main source of inspiration for his re-
search, which would focus on the development of metal com-
plexes and inorganic compounds that mimic metalloenzymes,
aid our understanding of geochemical and environmental pro-

cesses, and provide applications in solar energy conversion,
biosensing, biotechnology, cancer diagnosis and therapy.

The early stages of Leone’s research focused mainly on poly-
nuclear transition metal complexes, which he loved to com-

pare, in his passion for sport, with ‘footy’ (Australian Rules
Football) and soccer balls. Leone’s studies were mainly on the

fundamentals of metal ion speciation and complexation in
aqueous solutions, which evolved to more applied research on

engineering metal oxide ceramics and thin films. Later in the
1990s, Leone was captivated by Prussian Blue analogue

chemistry and bioinorganic d-block model chemistry, and this

marked the beginning of his creative and highly successful en-
deavours in ligand design with a significant focus on triazacy-

clononane (tacn) chemistry. Leone created and scrutinised a
range of new elegant molecules, in particular cyano-bridged

heptanuclear clusters with fascinating magnetic properties.
These fundamentally important contributions to coordination

chemistry ranked Leone and his colleagues among other lumi-

naries in the field.
Leone’s initial involvement in bioinorganic chemistry was

again aided by tacn ligand chemistry, which he used to create
models for various copper enzymes, and in particular, efficient

artificial nucleases. Over the years, his research developed into
a highly successful international program on the development

of metal complexes and inorganic nanomaterials for therapeu-
tics, diagnostics and biosensing. His work impacted several
subdisciplines of bioinorganic chemistry, including metalloen-

zyme models, nuclease mimics, sensors for phosphate biomol-
ecules, anion-ligand/complex interactions for the development

of biological targeting agents, and azamacrocycle-based tools
for protein separation. Of special note are his contributions to

the development of strategies for the attachment of photoac-

tive metal complexes and metal binding motifs to peptide nu-
cleic acids, aminoglycosides, peptides and nanomaterials for

high-throughput screening and molecular imaging, in particu-
lar, of cancer. The work from Leone and his colleagues has ad-

vanced the development of macrocycle-decorated stealth
nanomaterials facilitating multimodal imaging of cancer by

positron emission tomography, fluorescence and magnetic res-

onance. In all senses, Leone was fighting cancer to the end.
An area where transition-metal complexes also play a central

role, and which was rapidly gaining momentum at the time
when Leone was approaching his promotion to Reader at

Monash University, is dye-sensitised solar cells (DSSC). Leone’s
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scientific intuition rarely failed him, and his decision to get in-
volved in research on DSSCs and later on other types of third-

generation solar cells was among those that again led to sig-
nificant success. Studies from Leone and his colleagues target-

ed the fundamental aspects of the photovoltaic field, and fo-
cused on the molecular design of photoactive and charge

transfer materials, exploring charge transfer dynamics and scru-
tinising the properties and mechanisms of formation and deg-

radation of key components of solar cells. Unsurprisingly, this

approach supported several notable breakthroughs. Of those,
prominent examples are the pioneering reports on the iron-

based redox mediators that sustain very high dye regeneration
efficiencies, namely, ferrocene derivatives for n-type DSSC devi-

ces, and iron(II/III) tris(acetylacetonate) complexes for p-type
dye-sensitised solar cells.

When the organometal halide perovskite “madness” com-

menced in 2013, Leone was in on the ground floor of this pho-
tovoltaic revolution. The work from Leone and his colleagues

on the crystallisation of perovskites now serves as a guide for
depositing high-quality light-harvesting layers of this type to
many researchers throughout the world. Notwithstanding the
truly remarkable optoelectronic properties of perovskites,

Leone quickly realised their critical and now much better un-

derstood shortcomings. With this motivation, he started ex-
ploring alternative materials with similarly promising character-

istics, but was not allowed enough time to progress as far as
he would have liked.

Leone never slowed down in his work, and continuously
searched for possibilities to expand his already broad area of

expertise and research. In 2000s, the concepts of the coordina-

tion chemistry, biomimicry and photovoltaics inspired Leone to
enter the new, almost unexplored for him at this stage, field of

electrocatalysis and photoelectrocatalysis. Typical for Leone,
this was another winning move. The work on bioinspired

Mn4O4-cubane water oxidation catalysts embedded into a poly-
mer electrolyte matrix by Leone and his colleagues saw tre-
mendous success.

Somewhat ironically, subsequent landmark study from
Leone’s group led to the understanding that manganese com-
plexes initially designed as molecular catalysts for water oxida-
tion are often transformed into metal oxide particles, which

are true catalytically active compounds. These findings
changed the paradigm in the design of oxygen evolution cata-

lysts, and guided many Australian and international researchers

towards the development of nanostructured heterogeneous
rather than homogeneous catalytic systems. This discovery

also prompted Leone and others to use transition-metal com-
plexes as precursors for water oxidation electrocatalysts to pro-

vide facile control over their structure, morphology, and conse-
quently, activity. Understanding of the key role of structure–ac-

tivity relationships in the design of high-performance electro-

catalysts supported Leone’s enthusiasm for in situ and operan-
do spectroscopic studies, which he was actively developing

during the last years of his life. Collaborations with esteemed

specialists in X-ray spectroscopy and electron spin resonance

established by Leone continue to support this important re-
search at Monash University and the Australian Synchrotron.

Last word : Leone’s scientific work is a perfect embodiment

of the concepts of scientific diversity and multidisciplinary re-
search. His career also contradicts the old saying Chi troppo

vuole nulla stringe (Italian) or Grasp all, lose all, as Leone was
remarkably successful in all the research projects he was in-

volved in over his prolific scientific career, which sadly was
much shorter than it should have been. Nowadays, scientific

merit is often quantified in terms of the number of co-auth-

ored manuscripts, and scientists are encouraged to publish nu-
merous papers. Leone’s philosophy differed from this expecta-

tion. He aimed to contribute to as many different journals as
he could, and in this ambition considered the number of 100
as a significant milestone. Remarkably, Leone’s publication list
presents a unique blend of journals focused on biology, bio-
technology, biochemistry, crystallography, catalysis, geology,

geochemistry, electrochemistry, energy, magnetism, medicine,
nanoscience, analytical, coordination, inorganic, materials, or-
ganic, physical and general chemistry, and even includes a
journal specialising in leather technology. To date, Leone has
published in 109 different journals, but this number continues
to grow even after his untimely death. This highlights the

enormous legacy that Leone left behind across many disci-
plines of science, which was inextricably linked to his personal
qualities, generosity and warmth as a colleague and friend. His
ideas continue to inspire many of us.

ChemPlusChem 2018, 83, 548 – 553 www.chempluschem.org T 2018 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim553

Editorial

http://www.chempluschem.org

