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Pierre Dixneuf: A Pioneering Career in Organometallic Che-
mistry Highlighting Ruthenium as a Star Metal in Homo-
geneous Catalysis 

 

With this virtual issue, Organometallics celebrates the career of 

Professor Pierre H. Dixneuf. Pierre is an internationally re-

nowned chemist who has devoted his scientific life to organo-

metallic chemistry and catalysis with ruthenium as a favorite 

transition metal. Before introducing the content of this issue, it 

is appropriate to dedicate a few lines to describe Pierre’s career. 

  

 

Figure 1. Photography of Professor Pierre H. Dixneuf, taken in 

2014 in the Loire Valley area. Reproduced with permission. 

Copyright 2014 Christian Bruneau. 

PIERRE DIXNEUF’S FIRST CAREER  

Pierre H. Dixneuf was born in Coron, a village located on the 

Loire valley’s west side. Because of its mild climate and peace-

ful countryside, this area was selected by the kings of France to 

establish their wonderful castles during the Renaissance period. 

It is also a place where it feels good to live with good food and 

pleasant wines, which Pierre considers the best province in 

France.  

Very early, a very enthusiastic and enthralling primary school 

teacher triggered his passion for sciences. After his first years 

at the University of Brest and Rennes, he undertook doctorate 

studies on ferrocene chemistry under the supervision of Prof. 

René Dabard, a former student of Prof. Jean Tirouflet, both of 

them pioneers of organometallic chemistry in France. After ob-

taining his doctorate in sciences in 1971, he spent a post-doc-

toral period (1971-72) in the laboratory of Prof. Michael F. Lap-

pert in Brighton (UK) working on pioneering transition metal 

carbene complexes generated in the presence of electron-rich 

olefins. Then he began his academic career at the University of 

Rennes where he got a Professor of Chemistry position in 1978 

and was subsequently promoted 1st class in 1988 and excep-

tional class in 1994.  

 

Figure 2. left - Pierre with Prof. Jean Tirouflet, his grandfather 

in Chemistry and right – with Prof. René Dabard, his PhD di-

rector. Reproduced with permission. Copyright 2005 Chris-

tophe Darcel, and 2000 Christian Bruneau. 
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FROM ORGANOMETALLIC CHEMISTRY: 
RUTHENIUM AS A STAR 

He initially developed his laboratory in the field of organome-

tallic and coordination chemistry and rapidly oriented his re-

search on topics dedicated to Organometallics and Catalysis in 

the 1980s. At that period, he intensively developed the domain 

of stoichiometric activation of terminal alkynes at ruthenium 

centers, essentially from RuCl2(arene)(phosphine) and 

RuCl2(dppe)2 precursors, and provided a huge innovative con-

tribution to the field of ruthenium-alkoxycarbenes, -vinyli-

denes, -allenylidenes and higher –cumulenes (Scheme 1)1-3 

 
Scheme 1- First isolable pentatetraenylidene metal complex 

 

ORGANOMETALLIC CHEMISTRY AS A MAIN 
INSPIRATION FOR THE DEVELOPMENT OF 
HOMOGENEOUS CATALYSIS 

At the same time, he looked at the possibility of applying these 

new unsaturated organometallic species in catalysis. This con-

stant exchange of ideas between stoichiometry and catalysis in 
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the same research team led to the discovery of the anti-Markov-

nikov addition of O-nucleophiles to terminal alkynes and the 

proposal for the first time of the involvement of a ruthenium-

vinylidene in a catalytic cycle.4-5 This period corresponded to 

the development of catalytic reactions from terminal alkynes, 

more precisely the synthesis of vinylcarbamates directly from 

carbon dioxide and amines, (Scheme 2) and the preparation of 

the two regioisomers of enol esters depending on the nature of 

the ruthenium catalyst.  

 
Scheme 2 – Valorization of carbon dioxide for the synthesis of 

vinylcarbamates involving a ruthenium vinylidene species 

 

 

At the same period, the preparation of cyclic carbonates from 

carbon dioxide and propargylic substrates catalyzed by a phos-

phine, and their reactivity in the presence of palladium catalysts 

contributed to the development of the topic on carbon dioxide 

valorization. 

 

 Catalytic transformations of alkynes and alkenes with the elec-

tron-rich RuClCp*(cod) complex provided unprecedented cou-

pling reactions via oxidative coupling of alkynes at the metal 

center (Scheme 3).6-7 

 
Scheme 3 – Activation of alkynes via oxidative coupling of CC 

and C=C bonds. 

 

   

Figure 3 – the pioneering team, 1980s, left to right, Bernard 

Demerseman, Christian Bruneau, Hubert Le Bozec, and Daniel 

Touchard. Reproduced with permission. Copyright 2002. 

FROM ORGANOMETALLIC CHEMISTRY OF 
ALLENYLIDENE RUTHENIUM TO METATHESIS 
CATALYSIS  

At the end of the 1990s, when well-defined ruthenium carbene 

complexes were developing as efficient olefin metathesis cata-

lysts, cationic ruthenium allenylidene complexes were also in-

troduced in catalysis for the first time as efficient olefin metath-

esis catalysts in Pierre’s team.8. Mechanistic studies revealed 

that the ruthenium allenylidene entity was transformed into a 

metathesis active ruthenium indenylidene species under cata-

lytic conditions, which provided an entry to stoichiometric 

preparation of this type of complexes, another example of back 

and forth movement between stoichiometry and catalysis 

(Scheme 4).9  

 

 
Scheme 4 – New allenylidene to indenylidene arene ruthenium 

catalysts for metathesis reactions 

  

Later on, in the same vain, transformations of natural products 

such as fatty acid derivatives, terpenes and phenylpropenoids 

via cross-metathesis were exploited towards industrial targets.10 

RUTHENIUM AND C-H ACTIVATION 

At the dawn of the 21st century, due to seminal results obtained 

with various transition metal catalysts, the interest of research-

ers for C-H bond activation/functionalization all around the 

world increased considerably. With his expertise in ruthenium 

catalysis, the future impact of ruthenium catalysis in this field 

was obvious to Pierre Dixneuf. He developed this topic using 

mainly [RuCl2(p-cymene)]2 as catalyst precursor in a strategy 

of directed ortho-functionalization of arenes in water. In collab-

oration with Dr. Anny Jutand he evidenced an autocatalytic pro-

cess during the C-H bond activation in the catalytic arylation of 

arenes (Scheme 5).11 He applied such methodology to prepared 

a trisbenzoquinoline motif, representing a Triskell, one of the 

famous Celtic symbol in Brittany.12-13  
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Scheme 5 – Ru(II)-catalyzed C-H activation – From mecha-

nism involving an autocatalysis process to Breton application. 

[Mechanism reproduced with permission from reference J. Am. 

Chem. Soc. 2011, 133, 10161-10170. Copyright 2011, ACS]. 

 
Very recently, he turned his attention to photoredox catalysis 

and wrote a review article on this topic.14 

HIS ENERGY DEDICATED TO NATIONAL AND 
INTERNATIONAL ACTIVITIES 

Besides his prolific research activities, which have led to about 

500 publications, including 25 review articles, 21 book chap-

ters, and 7 edited books, Pierre has been strongly involved in 

the national and local administration of research. He spent 3 

years as vice scientific director at CNRS (The National Centre 

for Scientific Research) in Paris from September 1996 to De-

cember 1999 and 3 years as vice-President for Research at the 

University of Rennes from 2001 to 2004.  He played an im-

portant role in the creation of the Institute of Chemistry at the 

University of Rennes, gathering in the same Institute most of 

the local chemists and became the first director.  

In recognition of his many contributions, Pierre Dixneuf has 

been a member of the Institut Universitaire de France since 

2000, and has received numerous awards, including national 

prizes from the French Chemical Society, the Le Bel Prize 

(2000), from the Academy of Sciences, de la Charlonie Prize 

(1994) and IFP Grand Prix (2006), and international awards, the 

A. von Humboldt Foundation Prize (Germany 1990), Gri-

gnard-Wittig Award of the GDCh (Germany 2001), The Sac-

coni medal (Italy 2006), Catalan Award of the Spanish Chem-

istry Society (Spain 2014), Prize of the Chinese Chemical So-

ciety (China 2014), the Asima Chatterjee Award (India, 2020). 

He has been elected member of The European Academy of Sci-

ences (2014), the Academy of Sciences of Portugal (2017), and 

the National Academy of Science, India (2020) and has been 

honored as Honoris Causa Doctor of the University of Waterloo 

(Canada) and Honorary professor in foreign universities 

(China: Anhui Normal - 2006; Jinan - 2017; Nanjing Tech. – 

2018; Taiwan: Tsinghua - 2009). 

Following the motto “no one is a prophet in his own country”, 

Pierre initiated many collaborations with chemists all around 

the world either with invited professor positions in Rennes, par-

ticipation in European Research networks, the creation of an 

Erasmus student exchange network, and organization of inter-

national workshops.  

 

 
Figure 3. First international conference organized by Pierre 

Dixneuf in Rennes in May 1981 (NSF-CNRS). Reproduced 

with permission. Copyright 1981. 

 

 

This special issue is thus timely for celebrating the busy scien-

tific life of Pierre H. Dixneuf. It contains a selection of papers 

published by Pierre in the ACS journals (Acc. Chem. Res. (1), 

ACS Catal. (1), J. Org. Chem. (2), J. Am. Chem. Soc. (7), Or-

ganometallics (12)). It should be underlined that Organometal-

lics is one of the journals where he often published (more than 

50 papers). Its content has been ranged in chronological order 

within the main topics that have punctuated his research. We 

have concentrated our efforts to introduce all the permanent 

coworkers of his research team, many of his foreign collabora-

tors and friends and as much as possible of his students and 

post-doctors.  
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