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INTRODUCTION 
 

Pierre Braunstein, CNRS research director, coordination chemistry laboratory,  
University of Strasbourg 

Member of the Académie des sciences 
 
 

 Developments in science and technology have never been as rapid as now. 
The implications are considerable for the scientists in charge and for the public as well 
(every day’s life has already changed considerably within one generation!). Faster and 
more effective communication of the scientific results from the international academic 
community to peers, to application-oriented institutions and industries as well as to 
policy – and decision–makers represents a real challenge and is therefore a global 
issue. 
 
 Chemistry plays a central role in modern society because it is closely 
associated with a major industry which directly or indirectly delivers products 
appearing in everyday life. However, chemistry, be it the chemical industry or the 
science of chemistry itself, has suffered from a somewhat negative image since the 
1970s. Although this has improved considerably in recent times, some misconceptions 
still remain in public opinion. In reality, chemistry plays a unique role in solving current 
problems the world is facing. Facing the challenges of health, nutrition, energy, and 
environmental control as well as management of natural resources by the 
development of “green” and cost-effective processes are crucial topics on the agenda 
of current chemistry. These challenges provide a major incentive for young people to 
join this very active branch of science! Moreover, in addition to being a core science in 
itself, chemistry is also impressively expanding into other fields such as biology and 
physics, offering great opportunities for collaborative efforts in the quest to design and 
create new materials with unprecedented chemical, biological or physical properties. 
 

It appears therefore particularly appropriate and timely that a high level 
Chemistry Symposium will take place in Paris in 2010, organized by the respective 
National Academies of France, Germany and China. Scientists from these three 
countries will share most recent advances in the relevant fields. This will not only allow 
them to share their expertise with the public, but it should also promote international 
scientific exchanges and inspire the next generation of chemists for future challenges. 

 
 Twelve scientists (four per country) will present lectures on topics of high 
current interest. Moreover, a round-table discussion will focus on the various 
approaches, existing or to be implemented, for promoting sciences, with chemistry 
being in the focus, aimed at decision-makers in scientific institutions and science 
management and at younger scientists representing the next generation. 



 
 

SCIENTIFIC PROGRAMME 
 

Thursday 7 October 2010 
 
8h30 – 9h00 
 
9h00 – 9h45 

 

Welcome 
 
Welcome Adresses:  
Jean-François Bach, Secrétaire perpétuel of the Académie des sciences 
Manfred Reetz, Senator of the German National Academy of Sciences 
Leopoldina 
Wen-Hua Sun, Chinese Academy of Sciences (CAS) 
 
Opening Remarks: Pierre Braunstein, Member of the Académie des 
sciences 
 

 Chair : Jean-François Bach 
9h45 – 10h30 The Development of Vaccine and Human Antibody against H1N1 

Virus 
Bing Sun, Unit of Molecular Virology, Co-Director of the Institute Pasteur 
of Shanghai, CAS  
 

10h30 – 11h00 Coffee break 

 
11h00 – 11h45 Laboratory Evolution of Stereoselective Enzymes: A Prolific Source 

of Catalysts for Asymmetric Reactions 
Manfred T. Reetz, Max-Planck Institut Mülheim, Member of the Academy 
Leopoldina 
 

11h45 – 12h30 Integrated Structural Biology : from the Molecule to the Cell 
Dino Moras, IGBMC Strasbourg, Member of Académie des sciences 
(Biology) 
 

 Lunch 

 Chair: Bing Sun 
14h00 – 14h45 Biomolecular Recognitions and Their Potential Applications 

Xiaogang Qu, Laboratory of Chemical Biology, Chinese Academy of 
Sciences 

 
14h45 – 15h30 Nucleic Acid-Based Tools for Pharmacology and Nano-Engineering 

Michaël Famulok, University of Bonn, Member of the Academy 
Leopoldina  
 

15h30 – 16h00 Coffee break 

 
 Chair: Michael Veith 
16h00 – 16h45 How Organic Chemistry Can Help Condensed Matter Physicists 

Denis Jerome, University Paris-Sud, Member of the Académie des 
sciences, Physics 
 

16h45 – 17h30 Photoluminescent Properties of Excited State Intramolecular Proton 
Transfer and Charge Transfer Compounds 
Guoqiang Yang, Institute of Chemistry, Chinese Academy of Sciences 



 
  

 
 

Friday 8 October / vendredi 8 octobre 2010 
 
 

 Chair: Pierre Braunstein 
9h00 – 9h45 Frustrated Lewis Pairs : Metal-Free Hydrogen Activation and More 

Gerhard Erker, University of Münster 
 

9h45 – 10h30 Iron Procatalysts in Ethylene Reactivity 
Wen-Hua Sun, Organometallic Chemistry and Polyolefins, Institute of 
Chemistry, Chinese Academy of Sciences 
 

10h30 – 11h00 Coffee break 

 
 Chair: Wen-Hua Sun 
11h00 – 11h45 New Preparations of Functionalized Organometallics 

Paul Knochel, University of Munich, Member of the Académie des 
Sciences and of the Academy Leopoldina  
 

11h45 – 12h30 Strongly Correlated Systems: from Crystal Chemistry to Physics 
Bernard Raveau, ENSICAEN, Member of the Académie des sciences 
(Chemistry) 
 

 Lunch 

 Chair: Manfred T. Reetz 
14h00 – 14h45 Bioinspired Catalysis, between Biology and Chemistry: New 

Catalysts for Hydrogen Production and Oxidation 
Marc Fontecave, Collège de France, Member of the Académie des 
sciences (Chemistry)  
 

15h00 – 16h00 Round Table: Education, Training, Research 
With the participation of: 
Gerhard Erker, University of Münster 
Odile Macchi, Member of the Académie des sciences (mechanical 
sciences and informatics) 
Jean-Pierre Kahane, Member of the Académie des sciences 
(Mathematics) 
Michel Pouchard, Member of the Académie des sciences (Chemistry) 
Yves Quéré, Member of the Académie des sciences (Physics) 
Bing Sun, Co-Director of IPS-CAS 
Xiaogang Qu, Vice-Chairman of the Academic Committee of 
Changchun Institute of Applied Chemistry 
Manfred T. Reetz, MPI Mülheim , Senator of the Academy Leopoldina 
Michael Veith, University of Sarrebrücken, Member of the Academy 
Leopoldina 
Guoqiang Yang, Institute of Chemistry, Chinese Academy of Sciences 
 

16h00 – 16h15 Concluding Remarks 
 

 



The Development of Vaccine and Human Antibody against H1N1 Virus 
 

Bing Sun and Cao Bian 
Unit of Molecular Virology, Co-Director of IPS-CAS-China 

 
The 2009 H1N1 pandemic flu [1] has caused more than 18,000 deaths worldwide. Vaccines 
against the 2009 A/H1N1 flu virus are useful for preventing infection and controlling the 
pandemic [2,3]. We investigated the antibody's dynamic, changing profile following the 2009 
A/H1N1 flu vaccine administration and found that after a 15μg single-dose administration of 
a monovalent split-virus 2009 A/H1N1 pandemic influenza vaccine in 58 volunteers (Day 0), 
specific and protective antibody response with a major subtype of IgG was sufficiently 
developed as early as Day 10 (seroprotection rate: 93%). We also found that though the 2009 
A/H1N1 flu vaccine administration probably could not protect people against seasonal 
influenza infection, individuals with a stronger pre-existing seasonal flu antibody response 
may have a relatively higher potential for developing a stronger humoral immune response 
after vaccination with the 2009 A/H1N1 pandemic influenza vaccine. This work indicates that 
the pre-existing immune status with respect to the seasonal flu could be an indicator for 
assessing the immune response against the 2009 A/H1N1 pandemic flu after vaccination or 
infection. 
Moreover, the human neutralizing monoclonal antibody (mAb) against the 2009 A/H1N1 flu 
also needs to be investigated. It could allow us to have better understanding with the 
significant antigenic difference between the 2009 pandemic flu and the seasonal influenza, 
develop therapeutic drugs for severe cases and provide information for vaccine design. We 
collected peripheral blood mononuclear cells (PBMCs) from a healthy volunteer vaccinated 
with the 2009 A/H1N1 flu vaccine, sorted the hemagglutinin (HA) specific memory B cells 
using FACS and obtained the variable genes from each of the B cell using single-cell RT-PCR. 
A number of human mAbs were then generated. ELISA showed that a human mAb 5-C2 
could possibly recognize the 2009 A/H1N1 flu HA protein specifically. Further studies on the 
mAb is continuing including neutralization assay, epitope analysis etc.  
 
 
 
References 
1. Dawood FS, Jain S, Finelli L, Shaw MW, Lindstrom S, et al. (2009) Emergence of a novel 
swine-origin influenza A (H1N1) virus in humans. N Engl J Med 360: 2605-2615. 
2. Greenberg ME, Lai MH, Hartel GF, Wichems CH, Gittleson C, et al. (2009) Response to a 
monovalent 2009 influenza A (H1N1) vaccine. N Engl J Med 361: 2405-2413. 
3. Zhu FC, Wang H, Fang HH, Yang JG, Lin XJ, et al. (2009) A novel influenza A (H1N1) vaccine in 
various age groups. N Engl J Med 361: 2414-2423. 
 



Laboratory Evolution of Stereoselective Enzymes: A Prolific Source of 

Catalysts for Asymmetric Reactions 

 

Manfred T. Reetz 
Max-Planck-Institut für Kohlenforschung 

Kaiser-Wilhelm-Platz 1, 45470 Mülheim/Ruhr, Germany 
 
Some time ago we proposed and implemented experimentally a new approach to asymmetric 
catalysis, namely the directed evolution of enantioselective enzymes as catalysts in synthetic 
organic chemistry and in biotechnology. It is based on repeating cycles of gene mutagenesis, 
expression and high-throughput screening for enantioselectivity. The most often used 
mutagenesis methods in the emerging field of directed evolution are error-prone PCR 
(epPCR), saturation mutagenesis and DNA shuffling, methods that we used in our original 
proof-of-principle study using a lipase back in 1996-1997. Subsequently we applied our 
approach to other enzymes, and a number of industrial and academic groups have likewise 
contributed to this new area of asymmetric catalysis. However, as in modern synthetic organic 
chemistry, methodology development is crucial for further progress. The challenge is to 
devise Darwinian methods and strategies for probing protein space more efficiently than in 
the past, enabling fast directed evolution. To this end we have developed Iterative Saturation 
Mutagenesis (ISM) in its two embodiments: CASTing for controlling enantioselectivity and 
B-FIT for improving the thermostability of enzymes. In order to assess the efficacy of these 
methodological developments, we have devised a deconvolution strategy which allows the 
construction of fitness landscapes. Applications in enantioselective transformations using 
lipases, epoxide hydrolases, reductases and monooxygenases such as Baeyer-Villigerases will 
be highlighted in the talk. 
 
References 
M. T. Reetz: Enzyme, Directed Evolution. In: Encyclopedia of Industrial Biotechnology, Bioprocess, 
Bioseparation, and Cell Technolgy, (Ed.: M. C. Flickinger), John Wiley & Sons, Inc., Hoboken, NJ, 2010, 
Vol. 1, pp.1-22. 

M. T. Reetz, S. Wu, H. Zheng, S. Prasad: Directed Evolution of Enantioselective Enzymes: An Uncreasing 
Catalyst Source for Organic Chemistry. Pure Appl. Chem. 2010, 82, 1575-1584. 
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Asymmetric Reactions. Angew. Chem. Int. Ed. 2010, 49, DOI: 10.1002/anie.201000826. 

M. T. Reetz, M. Bocola, L.-W. Wang, J. Sanchis, A. Cronin, M. Arand, J. Zou, A. Archelas, A.-L. Bottalla, 
A. Naworyta, S. L. Mowbray: Directed Evolution of an Enantioselective Epoxide Hydrolase: Uncovering 
the Source of Enantioselectivity at Each Evolutionary Stage. J. Am. Chem. Soc. 2009, 131, 7334-7343. 



Integrated Structural Biology: from the Molecule to the Cell 
 

Dino Moras 
IGBMC Strasbourg, Member of Académie des Sciences 

 
 
 

It is no longer sufficient to determine the structure and biochemical properties of a protein in 
vitro. A major challenge now is understanding how that protein functions dynamically within 
a larger macromolecular assembly or in a cellular pathway or even at the organism level. We 
will illustrate the topic through the study of the nuclear receptor of vitamin D (VDR). 
VDR belongs to the superfamily of nuclear receptors which adopt their active conformation 
upon ligand binding. The active form of Vitamin D, Calcitriol is the natural ligand of VDR 
and plays important roles in several biological functions such as calcium and phosphate 
homeostasis, inflammation, cell differentiation and proliferation, apoptosis. However, its 
intrinsic genomic actions are accompanied by hypercalcemic non-genomic effects which limit 
the use of Calcitriol in therapeutic treatments. To dissociate the anti-tumor actions of 
Calcitriol from its hypercalcemic effects, the challenge is to decipher the mechanisms 
involved in the non-genomic pathway from those involved in the genomic one. We found that 
the mutant receptor L309H abolishes the genomic activity of VDR in presence of Calcitriol 
but not in the presence of synthetic double-chained Gemini ligands. This result sets the 
molecular basis for the design of an original in vivo animal model (knock-in-mice) which 
allows to switch on/off the nuclear VDR following the presence of Calcitriol or Gemini, and 
to gain insight into the non-genomic pathway induced by Calcitriol. 



 Biomolecular Recognitions and Their Potential Applications 
 

Chuanqi Zhao, Yujun Song, Jie Geng, Jinsong Ren, Xiaogang Qu* 
Laboratory of Chemical Biology, Division of Biological Inorganic Chemistry, State Key 

Laboratory of Rare Earth Resource Utilization, Changchun Institute of Applied Chemistry, 
Chinese Academy of Sciences, Changchun, Jilin 130022, China 

 
It is important to understand how biologically active agents, such as metal complexes and 
nanomaterials, recognize their biological targets and influence disease-related processes. In 
this report, we summarize our recent advances [1-8] on biomolecular recognitions, 
ligand-induced structural transitions, and their potential applications. This work was 
supported by NSFC, Funds from the Chinese Academy of Sciences and Jilin Province. 
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Nucleic acid based tools for pharmacology and nano-engineering 
 

Michael Famulok 
LIMES Program Unit Chemical Biology & Medicinal Chemistry, University of Bonn, 

Gerhard-Domagk-Strasse 1, 53121 Bonn, Germany 
 

Small molecule inhibitors of proteins are invaluable tools in Chemical Biology. Their 
identification can be tedious, because most screening methods have to be tailored to the 
corresponding drug target. We have developed modular assays based on aptamer displacement 
or protein-dependent reporter ribozymes for the screening of small-molecule inhibitors. As 
aptamers can be generated for virtually any protein, the assay potentially identifies inhibitors 
for targets or individual protein domains for which no functional screen is available. Thereby, 
chemical space is explored in a rapid, focused, and modular manner, by indirectly taking 
advantage of the highest molecular diversity currently amenable to screening, namely that of 
1016 different nucleic acid sequences.1-3 I will discuss the application of these approaches to 
find new inhibitors for target proteins, in particular for the small guaninenucleotide exchange 
factors (GEFs) of the cytohesin family. Examples showing that these modulators can be used 
as tools for gaining novel biological insight are provided. In the final part of my presentation I 
will discuss some recent data that combine our expertise in aptamer research with DNA 
nanotechnology by generating interlocked DNA architectures such as entirely double-stranded 
DNA-rotaxanes.4 Because of DNA’s programmability and structural robustness, DNA 
rotaxanes with interlocked yet free to move parts are an exciting new approach that promises 
to open a new field that conjoins the areas of DNA nanotechnology and of interlocked 
molecular architectures, which will greatly impact synthetic biology and nanorobotics. 
 
 
References 
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6 - How organic chemistry has contributed to condensed matter physics 
 

Denis Jérome 
Université Paris-Sud, Orsay, Académie des Sciences 

 
The use of organic molecules for the purpose of developing electronic conductors has been 
stimulated in the seventies by the need to discover new electronic mechanisms able to 
increase the critical temperature for superconductivity above the value of 24 K available at 
that time.  
Although superconductivity in organic matter discovered in 1980[1] is still limited to the 
modest 1 to 14 Kelvin range, the wealth of work performed in both organic synthetic 
chemistry and physical studies over the last 30 years has provided remarkable models for 
condensed matter physics. The results obtained in organic superconductors, both experimental 
and theoretical, might be of significance for high Tc cuprates and pnictides 
superconductors[2]. 
The very simple structure of one dimensional organic conductors due to the bond 
directionality of their molecular orbitals has led to simple crystallographic structures and 
sophisticated  theories agreeing with experimental results.  
Two dimensional organic conductors have also given rise to model materials contributing to 
validate recent theories of correlated electrons explaining the Metal-Insulator Mott transition, 
a major problem in solid state physics[3]. 
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Photoluminescent Properties of Excited State Intramolecular Proton 

Transfer and Charge Transfer Compounds 

 
Guoqiang Yang 

Beijing National Laboratory for Molecular Sciences, Key Laboratory of Photochemistry, 
Institute of Chemistry, Chinese Academy of Sciences, Beijing, 100190, P. R. China 

 
Excited state intramolecular proton transfer (ESIPT) compounds and intramolecular charge 
transfer (ICT) compounds have attracted much attention for their luminescent properties. The 
luminescent characteristics of the compounds are sensitive to the environment. For the ESIPT 
compounds, a fast four-level photophysical cycle occurs immediately after photo-excitation. 
The emission from the proton transfer state gives abnormally large Stokes shift and no 
self-absorption is detected. For the ICT compounds, the emission shows red shift with the 
increasing of the solvent polarity. Meanwhile, significant changes of the luminescent 
properties are observed from solution to aggregation. For the good photo-stability and unique 
luminescent properties, ESIPT compounds and ICT compounds are expected to be potential 
intrinsic luminescent materials. 
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Frustrated Lewis Pairs: Metal-free Hydrogen Activation and More 
 

Gerhard Erker 
Universität Münster, Germany  

 
Lewis acids and Lewis bases usually form strong adducts when brought together in solution. 
However, Lewis acids and Lewis bases can co-exist in solution when they bear sufficiently 
bulky substituents that prevent their annihilation reaction. Such “frustrated Lewis pairs” 
(FLPs) can effect remarkable reaction modes in solution based on their cooperative action. In 
this talk examples will be shown where mostly very reactive intramolecular frustrated Lewis 
pairs are used for small molecule binding and/or activation. Some of the systems described 
are able to heterolytically split dihydrogen and use it in metal-free catalytic hydrogenation 
reactions of specific substrates. Carbon dioxide binding by Lewis pairs will be discussed. 
FLPs react with many alkenes and alkynes. With some such substrates some rather unusual 
reaction modes are observed. Eventually, the potential of 1,1-carboboration of very 
electrophilic borane reagents with acetylenes is briefly discussed as a novel way of cleaving 
strong non-activated carbon-carbon bonds. 
 
 
 
Recent review.  
D.W. Stephan, G. Erker, Angew. Chem. Int. Ed. 2010, 49, 46 – 76 
 
 
 
  



Iron Procatalysts in Ethylene Reactivity 
 

Wen-Hua Sun 
Institute of Chemistry, Chinese Academy of Sciences, Beijing 100190, China 

 

Iron, the second of most popular metals in earth with most low toxicity than other metals, has 
been used more than 3300 years and now serving as the basic substance of inorganic materials 
and an efficient catalyst for synthetic ammonium. In the past dozen years, iron complexes as 
procatalysts for olefin polymerization have been extensively studied, with focusing on 
2,6-bis(arylimino)pyridyliron complexes.1 The achievements of various iron procatalysts in 
ethylene oligomerization and polymerization have been reviewed in numerous articles.2 
Regarding their application, the scaling-up of ethylene reactivity using 
2,6-bis(arylimino)pyridyliron procatalyst had been conducted for both oligomerization and 
polymerization. The expecting industrial application, however, has not been achieved yet. 
Moreover, the hot topic of developing new iron procatalysts in oligomerization and 
polymerization has become a normal subject, which signs a mature period of the subject. The 
critical problems of using iron procatalysts in olefin polymerization have been clearly 
indicated with either positive or negative results. To overcome the relative problems, new 
model procatalysts have been extensively explored, some progresses have been successfully 
made.3 Therefore it comes to the real “iron age” of olefin polymerization, which is highly 
worthy for more extensive research. 
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New Preparation of Polyfunctionalized Organometallics 
 

Paul Knochel 
Ludwig Maximilians-University of Munich, Germany 

 
 
A range of new TMP-bases of Mg, Zn, Mn, Fe, La and Al have been prepared for the 
regioselective metalation of various aromatic and heterocyclic compounds providing 
polyfunctional organometallics. These highly functionalized organometallics react with a 
range of electrophiles. New BF3-promoted metalations allow a new access to polyfunctional 
pyridines. Applications to the synthesis of bioactive molecules and material precursors via 
new cross-coupling reactions will also be shown. 
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Strongly Correlated systems from Crystal Chemistry to Physics 
 

Bernard Raveau 
Université de Caen, Laboratoire CRISMAT, 

6 bd Maréchal Juin, 14050 Caen Cedex 
 
 
Transition metal oxides present a great potential for the discovery of new physical properties and 
consequently of new applications. Their crystal chemistry is generally very complex and the understanding 
of the physics of these compounds requires detailed investigations at the interface between chemistry and 
physics. This is the case of strong electron correlated systems, which have been explored in a very 
competitive way by many groups these last twenty years. In the present talk we discuss the chemical factors 
which govern the physics of three families of oxides, high Tc superconducting cuprates, colossal 
magnetoresistance manganites and high thermoelectric power cobaltites : mixed valence of the transition 
element (Cu2+/Cu3+, Mn3+/Mn4+, Co3+/Co4+) in connection with the hole carrier density, Jahn- Teller effect, 
dimensionality of the structure and its geometry, orbital-charge ordering and nanoscale phase separation. In 
a last step we present the different strategies for the discovery of new multiferroic materials, where the 
interactions between ferroelectricity and ferromagnetism appear promising for memory storage 
applications. 

 

 

 

 

 
 



Bioinspired catalysis and chemistry:  

New catalysts for hydrogen production and oxidation 
 

Marc Fontecave 
Laboratoire de Chimie et Biologie des Métaux, UMR CEA-CNRS-Université J. Fourier n° 5249, 

Grenoble, France, mfontecave@cea.fr 
Collège de France, 11 place Marcelin-Berthelot 75231 Paris cedex 05, France 

 

 One of the grand challenges of twenty-first century chemistry is to convert abundant 
energy-poor molecules to energy rich molecules using sunlight as the energy source. Hydrogen 
from water is such a solar fuel. However its production and use currently depend on noble 
metals such as Platinum which is expensive and not abundant enough. Viable renewable energy 
systems will require new catalysts made from earth-abundant materials, cheap and robust. We 
will describe our bioinspired strategy, aiming at reproducing hydrogenase active sites, which 
leads to remarkable Cobalt-based and Nickel-based (photo)catalysts for hydrogen production. 
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	The use of organic molecules for the purpose of developing electronic conductors has been stimulated in the seventies by the need to discover new electronic mechanisms able to increase the critical temperature for superconductivity above the value of 24 K available at that time. 
	Although superconductivity in organic matter discovered in 1980[1] is still limited to the modest 1 to 14 Kelvin range, the wealth of work performed in both organic synthetic chemistry and physical studies over the last 30 years has provided remarkable models for condensed matter physics. The results obtained in organic superconductors, both experimental and theoretical, might be of significance for high Tc cuprates and pnictides superconductors[2].


