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February 1988: Laurea in Chimica cum laude University of Perugia: "Oxidative
Polymerization of 2,6-dimethylphenol", under the supervision of Prof. A. Nenz, Prof.
P. Maltese and Dott. G. Roti (Enichem).

February 1992: PhD in Chemical Sciences, University of Perugia: “Investigation of
the mechanism of CO and CNR insertion reactions: anionic catalysis and solvent
effect”, under the supervision of Prof. G. Cardaci.

November 1992-February 1995: Post Doctorate at the ETH-Zentrum of Ziirich
(Switzerland) under the supervision of Prof. P. S. Pregosin and Prof. L. M. Venanzi.
September 1994: Researcher at the Dipartimento di Chimica of the University of
Perugia (sector C02X, physical chemistry).

15-19 September 2002: awarded with the gold medal “Raffaello Nasini” from the
Inorganic Chemistry Division of the Italian Chemical Society.

December 2002: Associate Professor (sector CHIMO03X, general and inorganic
chemistry) at the Faculty of Sciences of the University of Perugia.

From 2006: delegate of the University of Perugia at the Directive Council of the
Interuniversity Consortium of Chemical reactivity and Catalysis (CIRCC).

2008: coordinator of the Organizer Committee of the VIII Congress of the
Interdivisional Group of Organometallic Chemistry (CoGICO), 25 — 28 June, Perugia.
From 2009: member of the directive councils of the Interdivisional Groups of
Magnetic Resonance and Organometallic Chemistry of the Italian Chemical Society.
2013-2015: President of the Umbria Section of the Italian Chemical Society.

From July 2013: Full Professor (sector CHIMO03X, general and inorganic chemistry)
at the Faculty of Sciences of the University of Perugia.

From 2015: member of the directive council of the Division of Inorganic Chemistry
of the Italian Chemical Society.

2" May — 31™ July 2017: Visiting Professor at the ETH of Ziirich (Laboratory of
Inorganic Chemistry, Prof. Christophe Copéret).

Research activity

The activity of our research group has been always focused on the synthesis,
characterization and exploitation in catalysis of organometallics. At the present, two
main research lines are active.

1) Development of efficient and robust water oxidation catalysts (WOCs). Water
oxidation to molecular oxygen has been recognized as the essential process for
producing reductive equivalents for the storage of solar fuels by means of artificial
photosynthesis. Over the last few years, we have been engineering novel molecular,



heterogenized and heterogeneous WOCs principally using iridium-organometallic
precursors. Promising results, in terms of possible applications, have been obtained
exploiting heterogenized and hydrotalcite-like materials as WOCs that combine the
positive features of homogeneous and heterogeneous catalysts; in fact they are easy to
handle and generally robust and, at same time, exhibit a high activity due to the
elevate percentage of properly designed active sites.

2) Investigation of metallocene and post-metallocene catalysts for olefin
polymerization. Our main aim is to rationalize the mechanism of activation and
speciation of catalysts for olefin polymerization of industrial relevance, by means of
multinuclear and multidimensional NMR spectroscopy. Furthermore, particular
attention is dedicated to the detection of effects of ion pairing and, in general, of co-
catalyst/catalysts interactions on the performances of catalysts. Investigation of the
intermolecular structure of aggregates in solution is carried out taking advantages of
the NMR methodologies developed during the last decades.

Prof. Macchioni established many scientific collaborations with scientists of well-
recognized international reputation. Furthermore, the applicative relevance of the
discoveries of prof. Macchioni lead to (i) enter in contractual agreements with the
Dow Chemical Company (Freeport, Texas, USA, 2004-2008) and Univation
(Freeport, Texas, USA, 2012-2016) on the intra- and inter- molecular study of
catalysts of olefin polymerization, (ii) the approval of two research projects for three
years each (2007-2010, 2011-2014, 2016-2019) by the Dutch Polymer Institute (DPI)
on the investigation of the polymerization mechanism mediated by metallocene and
post-metallocene catalysts and (iii) sign a Research Agreement with SABIC on the
development of new organometallic catalyst for water oxidation (2013-2017).

Prof. Macchioni is author of more than 170 papers published in the best international
journals of chemistry (H-Index = 42, Total Citations > 6670). He presented more than
200 contributions at national and international scientific congresses and received
several invitations to held seminars.
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“Organo-Iridium Catalysts Relevant to Artificial Photosynthesis”, Green and
Sustainable Chemistry, Muscat (Oman), 12-15 November 2017.

—  “Organoiridium Complexes as Catalysts Relevant to the Photosynthesis of
Solar Fuels”, EuCheMS International Organometallic Conference XXII,
Amsterdam (The Netherlands”), 11-13 July 2017.

—  “Organoiridium Catalysts Relevant to Artificial Photosynthesis”, XXXVI
Reuniéon BIENAL dela Real Sociedad Espafiolade QUIMICA, Sitges (Spain)
26-29 June 2017.

—  “Organoiridium Catalysts Relevant to Artificial Photosynthesis”, Department
of Chemistry, University of Zurich (Switzerland), 16 June 2017.

—  “Organoiridium Catalysts Relevant to Artificial Photosynthesis”, Department
of Chemistry and Biochemistry, University of Bern (Switzerland), 29 May
2017.

— “Molecular, heterogenized and heterogeneous iridium catalysts for water
oxidation”, Department of Chemistry and Applied Biosciences, ETH Zurich
(Switzerland), 16 May 2017.

— “Oxidative water splitting with molecular, heterogenized and heterogeneous
iridium catalysts”, 253" ACS National Meeting, San Francisco, California
(USA), 2-6 April 2017.

—  “Molecular, Heterogenized and Heterogeneous Water Oxidation Catalysts
Based on Iridium”, 4™ International Workshop on Nanotechnology,
Renewable Energy and Sustainability, Xi’an (China), 19 September 2016.

— “Molecular, heterogenized and hydrotalcite-like iridium water oxidation
catalyst”, 6™ FuCheMS Chemistry Congress, Seville (Spain), 10-15
September 2016.

—  “Organometallic Chemistry, the Hero of Two Worlds: from Olefin
Polymerization to Water Oxidation Catalysts”, Gordon Research Conference
in Organometallic Chemistry, Newport (RI, USA), 10-15 July 2016.
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“Searching for Truly Mononuclear Iridium Water Oxidation Catalysts”, 2™
International Symposium on Chemical Energy Conversion Processes,
Fukuoka (Japan), 22-26 March 2016.

“A ternary Zn/Al/Ir Layered Hydroxide as Efficient Water Oxidation
Catalyst” 251™ ACS Meeting, San Diego (USA), 13-18 March 2016.
“Activation and Reactivity of Group(IV) Metal-Pyridylamido Catalysts for
Olefin Polymerization as Disclosed by NMR Studies” 251" ACS Meeting,
San Diego (USA), 13-18 Marzo 2016.

“Molecular and immobilized iridium catalysts for water oxidation”,
PACIFICHEM 2015, Honolulu (USA), 15-20 December 2015.

“Oxidative Splitting of Water Catalysed by Iridium Molecules and Materials”,
GDCh-Wissenschaftsforum Chemie 2015 Chemie verbindet, 30-8/2-9 2015,
Dresden (Germany).

“Chemical and light-driven oxidation of water catalyzed by iridium
complexes”, 250™ ACS Meeting, Boston (USA), August 16 - 20 2015.
“Modulating the activity of iridium(IIl) water oxidation catalysts by small
modifications of the ancillary ligands”, COST CARISMA Meeting, Venice,
May 5 -7 2014.

“Homogeneous and Heterogenized Iridium Catalysts for Water Oxidation”,
NIS Colloquium on Photo and Electrochemical Cells for Solar Fuels, Torino
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“Hafnium-pyridylamido organometallics: Unusual reactivity of exceptional
catalysts for olefin polymerization”, 248" ACS Meeting, San Francisco
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“Homogeneous and heterogenized iridium water oxidation catalysts”, Solar
Hydrogen and Nanotechnology 1X, 19-20 August 2014, San Diego (USA).
“Iridium Coordination Complexes as Efficient (pre)Catalysts for Water
Oxidation”, Molecules and Materials for Artificial Photosynthesis, 6-9
February 2014 Cancun (Mexico).

“NMR as an Essential Tool for Investigating Molecular Transition Metal
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“Water Oxidation Catalyzed by Iridium Coordination Complexes”, XLI
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“NMR Techniques for Investigating the Supramolecular Structure in
Solution”, Universite Aix-Marseille, Spectropole, Marseille (France), 30 April
2010.
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“Self-aggregation tendency of salts bearing fluorinated counterions and long
alkylic chains in aromatic and aliphatic low polar solvents”, ACS Spring 2010
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“Ion Pairing in Molecular Catalysts for Olefin Polymerization”, DPI (Duch
Polymer Institute) Research Training Course In Polyolefins, Napoli (Italy), 2-
6 November 2009.

“NMR Techniques for Investigating the Supramolecular Structure in
Solution”, Dipartimento di Scienze Chimiche, Universita di Trieste, Trieste
(Ttaly), 16 September 2009.

“NMR Techniques for Investigating the Supramolecular Structure in Solution
of Organometallics”, International School of Organometallic Chemistry,
Camerino (Italy), 5-9 September 2009.

“NMR Studies on Catalytically-Important Transition-Metal Complexes”, VIII
International Conference "Mechanisms of Catalytic Reactions" to
commemorate the 70th anniversary of the birth of Professor Kirill I
Zamaraev, Novosibirsk (Russia), 29 June — 2 July 2009.

“NMR Studies on the Supramolecular Structure of Catalytically-Important
Transition-Metal Complexes” IXth Netherlands Catalysis and Chemistry
Conference, Noordwijkerhout (The Netherlands), 2-4 March 2009.

“NMR Studies on the Supramolecular Structure of Catalytically-Important
Transition-Metal Complexes”, PSP 65 Workshop in occasione del 65°
compleanno del Prof. Paul S. Pregosin, Zurich (Switzerland), 27 October
2008.

“Detecting and Quantifying Intermolecular Interactions in Solution by NMR”,
Workshop in occasione del 70° compleanno del Prof. R. Romeo: Aspetti
meccanicistici e sintetici in chimica di coordinazione ed organometallica,
Lecce (Italy), 5 September 2008.

“NMR Studies on the Supramolecular Structure of Transition Metal Catalysts
in Solution”, International Symposium on Homogeneous Catalysis, ISHC
XVI, Firenze (Italy), 6-11 July 2008.

“Advanced NMR Techniques for Investigating the Supramolecular Structure
in Solution: the Case of Catalysts for Olefin Polymerizations”, Dow Research
Laboratories of Freeport (TX, USA) and Midland (MI, USA), 19-23 April
2008.

“Supramolecular investigation of non-covalent organometallic aggregates
through advanced NMR techniques”, Dipartimento di Chimica, Universita di
Vigo, Vigo (Spain), 14 Juanary 2008.

“Tecniche NMR avanzate per la caratterizzazione di addotti organometallici
non-covalenti in soluzione”, Dipartimento di Chimica, Universita degli Studi
di Salerno, Seminario per Dottorandi di Ricerca, Salerno (Italy), 3 December
2007.

“Combining Diffusion NMR and Conductometric Measurements to Evaluate
the Hydrodynamic Volume of lons and lon pairs”, XXXV Congresso di
Chimica Inorganica, Milano (Italy) 3-7 September 2007.

“lon-pairing in transition-metal catalysts for olefin polymerizations: interionic
structure (by NOE and diffusion NMR techniques)-activity-stereoselectivity
relationship”, NIS Colloquium on “Olefin polymerization heterogeneous and
homogeneous catalysts: structure-activity-selectivity relationship”, Torino
(Italy), 5 October 2006.
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“NOE and PGSE NMR studies on the effects of second-coordination-sphere in
organometallic catalysts”, ICCOM CNR Firenze, IDECAT Lecture, Firenze
(Ttaly), 31 October 2006.

“Structural characterization of intermolecular adducts in solution through
NOE and diffusion NMR experiments”, Department of Chemistry, University
of Oslo, Oslo (Norway), 8 November 2006.

“Remarkable Self-Aggregation Tendency in Solution of Half-Sandwich Ru(II)
Complexes Bearing Amino-Acidate Ligands” XXII Congresso Nazionale
della Societa Chimica Italiana, Firenze (Italy) 10—15 September 2006.

“NMR intramolecular and interionic studies on Hf non-metallocene catalysts
for olefin polymerizations”, 231nd ACS National Meeting, BMGT-21, Atlanta
(USA), 26-30 March, 2006.

“Fenomeni di aggregazione di composti metallorganici: caratterizzazione
intermolecolare degli addotti in soluzione e implicazioni chimiche”,
Dipartimento di Chimica Analitica, Inorganica e Metallorganica, Universita
degli Studi di Milano, Seminario per Dottorandi di Ricerca, Milano (Italy), 10
April 2005.

“Aggregation in solution of neutral half-sandwich Ru(Il) precatalysts for
transfer hydrogenation”, XVI FECHEM Conference on Organometallic
Chemistry, Budapest (Hungary), 3 — 8 September 2005.

“NOE (Nuclear Overhauser Effect)” Scuola di NMR — Corso Base, Villa
Gualino (Torino, Italy), 12 - 16 September 2005.

“Interionic structure in solution of catalysts for olefin polymerization and co-
polymerization by means of NMR” XXXV National Congress on Magnetic
Resonance, August 31 — September 3, 2005, Monte Porzio Catone (Italy).
“NMR Intermolecular Structural Studies on (Pre-)Catalysts for Olefin
Polymerizations and Co-Polymerizations” 2nd Blue Sky Conference on
Catalytic Olefin Polymerizations, 26-29 June 2005, Sorrento (Italy).

“NMR techniques for investigating the intermolecular structures of
metallorganic compounds” IX Scuola Avanzata per Dottorandi: La Chimica
Organometallica ¢ Le Tecnologie Avanzate, 27 June — 1 July, 2004, Venezia
(Italy).

“NMR studies on the aggregation and structure of ionic transition metal
complexes in solution”, Laboratoire de Structure et Dynamique des Systémes
Moléculaires et Solides, Universit¢é Montpellier II, Montpellier (France), 24
May 2004.

“Elucidation of the Solution Structures of Transition Metal Complex Ionic
Adducts by NMR Methodologies”, Organic Chemistry Department of the
University of Geneve, Geneve (Switzerland), 13 May 2004.

“Elucidation of the Solution Structures of Transition Metal Complex Ionic
Adducts by NMR Methodologies”, School of Chemistry and Chemical
Engineering of EPFL, Lausanne (Switzerland), 12 May 2004.

“Interionic Structure in Solution of Organometallic Catalytic Precursors”,
Department of Chemistry, ETHZ, Ziirich (Switzerland), 25 November 2003.
“Application of NOE and PGSE NMR Methodologies to Investigate the
Interionic Structure of Organometallic Catalytic Precursors in Solution: the
Case of Metallocenium Ion-Pairs”, Dipartimento di Chimica, Universita degli
Studi di Napoli “Federico II”, 16 October 2003 (Italy).

“Effetto Overhauser in 1 e 2D”, Scuola Avanzata NMR, Villa Gualino
(Torino, Italy), 1-5 September 2003.
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— “Aggregation and Interionic Structure in Solution of Cationic Arene Ru(II)
Complexes Bearing a-Diimine Ligands”, XVth FECHEM Conference, Ziirich
(Switzerland), 10-15 August 2003.

— “Application of NOE and PGSE NMR Methodologies to Investigate
Intermolecular Organometallic Adducts in Solution”, Gordon Research
Conference on Organometallic Chemistry, New Port, Rhode Islands (USA),
21 July 2003.

— “Aggregation and Interionic Structure in Solution of Metallorganic Catalysts”,
11th International Symposium on Relation between Homogeneous and
Heterogeneous Catalysis, Evanston, Illinois (USA), 24 July 2003.

— “Interionic structure in solution of some palladium and ruthenium catalysts”,
7th FIGIPS Meeting in Inorganic Chemistry, Lisboa (Portugal), 11-14 June
2003.

— “Determinazione della struttura in soluzione di aggregati metallorganici non
covalenti in relazione alla loro reattivita”, XXX Congresso di Chimica
Inorganica, Modena (Italy) 15-19 September 2002.

— “Interionic and Intermolecular Solution Structure of Transition Metal
Complexes by NMR", XXth International Conference on Organometallic
Chemistry, Corfu (Greece), 7-12 July 2002.

— “Solution structure of transition metal complex ion pairs by NMR”, Faculteit
der Natuurwetenschappen, Wiskunde en Informatica, Instituut voor
Moleculaire Chemie Coordinatie- en Organometaalchemie, Universiteit van
Amsterdam, Amsterdam (The Netherlands), 21 June 2002.

— “Transition Metal Complex Ion Pairs: Interionic Solution Structure by NMR —
1. Qualitative Experiments 2. Quantitative NOE and PGSE Experiments”,
Department of Chemistry, Northwestern University, Evanston, Illinois, USA,
9-18 January 2001.

— “NMR in soluzione di coppie ioniche metallorganiche”, Istituto “G.
Donegani” di Novara (Enichem, Italy), 19 October 2000.

— “NMR of Charged Organometallic Complexes: Determination of the Cation-
Anion Relative Position in Solution”, Conferenze-SAPIO “Incontri di
Risonanza Magnetica Nucleare”, nell’ambito della Conferenza “Nuove
Applicazioni NMR in Chimica Organometallica”, Universita degli Studi di
Torino (Italy), 10 February 1999.

— “Determinazione della Struttura Interionica in Soluzione di Composti
Organometallici Carichi con Tecniche 1D- e 2D-NMR: Implicazioni in
Catalisi Omogenea”, Dipartimento di Scienze Chimiche dell’Universita di
Camerino (Italy), 30 April 1997.

Perugia, 21 — December — 2017

Alceo Macchioni
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