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FOREWORD

Tradition is meant at evolving rather than being set in stone!

This is why, for its 6" edition, the “Geneva Chemistry and Biochemistry Days” becomes
“Geneva Chemistry Day”, still organised by the Section de chimie et biochimie, University of
Geneva, but without its Département de chimie organique and Département de biochimie.

The vocation of the event remains, namely giving our students who are close to finishing their
PhD studies the opportunity to present their research as short talks to an audience from
academia and industry, and the steering committee is glad to welcome you in this context

Two distinguished lecturers further enrich the programme. They have been invited by our
Département de chimie minérale et analytique and Département de chimie physique, and they
will illustrate the extent and quality of top-level fundamental research in chemistry today.

Our BSc and MSc students are also welcome to smell the very flavour of the research held in our
School and abroad, and to learn a bit more about how to present results to a scientific audience.

Our 1-day symposium will be followed by the tentative first edition of the “2016 International
Symposium on Chemical Biology” (see http://symposium.nccr-chembio.ch/) organised by the
National Centre of Competence in Research Chemical Biology with the participation of our
Département de chimie organique and Département de biochimie, thus bridging the gap
between fundamental chemistry and biochemistry / life science.

It is hoped that the two consecutive events will catalyse fruitful discussions between young and
advanced researchers, and give our students an opportunity to get ready for their professional
careers, yet offering our guests an overview of the high quality of the fundamental research
performed in our School.

Looking forward to meeting you at this event, we hope that you will enjoy the lectures and
interactions!

Prof. Eric Vaut\é

hey
Président de la Section de chimie et biochimie

Steering and organising committee

Prof. Eric Bakker eric.bakker@unige.ch

Département de chimie minérale et analytique
Prof. Andreas Hauser andreas.hauser@unige.ch

Département de chimie physique
Prof. Gérard Hopfgartner gerard.hopfgartner@unige.ch

Département de chimie minérale et analytique
Prof. Tomasz Wesolowski tomasz.wesolowski@unige.ch

Département de chimie physique
Prof. Eric Vauthey eric.vauthey@unige.ch

Président de la Section de chimie et biochimie
Dr Didier Perret didier.perret@unige.ch

Chargé de communication — Section de chimie et biochimie
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PROGRAMME

Session 1 — Morning

Chairmen: Prof. Tomasz Wesolowski + Dr Max Lawson Daku

09:00- | Prof. Eric Vauthey
-09:05

Welcome message
Introduction

09:05- | Prof Tim Clark

-09:50 | Friedrich-Alexander-Universitat Erlangen-Niirnberg

Very large quantum mechanical calculations: A new world

09:50- | Lucille Babel

Allosteric cooperativity in every directions

-10:10
10:10- | Elia Previtera Directional energy transfer in nanocrystals of
-10:30 [Ru(bpy)s][NaCr(ox);]

10:30- | Coffee break
-10:45

Main hall of Sciences I

10:45- | Zdenka Jarolimova

lon-selective fluorescent nanospheres based on

-11:05 functionalized polyether macrocycles

11:05- | Quinchao Sun Establishing the ligand-field state of ruthenium(ll)

-11:25 polypyridyl complexes

11:25- | Nadezda Pankratova Local acidification of electrode surfaces for potentiometric
-11:45 sensing of anions in environmental samples

11:45-| Oleksandr Yushchenko Ultrafast excited-state dynamics of naphthalenediimide-
-12:05 based multichromophoric systems

12:05- | Lunch (senior speakers + junior lecturers)
-13:15

Restaurant-pizzeria Sole Mio, boulevard Carl-Vogt

Session 2 — Afternoon

Chairmen: Prof. Gérard Hopfgartner + Dr Plinio Maroni

13:15-| Prof. Ron M.A. Heeren
14:00 | yniversiteit Maastricht

Types of tumors: Towards personalized medicine

14:00- | Jingying Zhai

lonophore-based ion selective nanospheres as novel class

-14:20 of complexometric titration reagents
14:20- | Manish Sharma Single route synthesis of borohydrides, their
-14:40 characterization and applications

14:40- | Coffee break

-14:55 Main hall of Sciences Il
14:55- | Tamas Oncsik Tuning particle aggregation in ionic liquids
-15:15

15:15- | Marie Humbert-Droz Computing excited state properties of chromophores
-15:35

15:35- | Davood Zare Implementing near-infrared to visible light upconversion in
-15:55 discrete triple-stranded polynuclear d-f complexes

15:55- | Birte Varnholt Vibrational spectroscopy on functionalized and chiral
-16:15 monolayer protected gold clusters

16:15-| Prof. Eric Vauthey Concluding remark

16:20

16:20- | Verre de I'amitié

Main hall of Sciences IlI

16:25- | Start of 2016 International Symposium on Chemical Biology

http://symposium.nccr-chembio.ch/

Campus Biotech
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Very large quantum mechanical calculations:
A new world

Tim CLARK

C? — Computer Chemie Centrum
Friedrich-Alexander-Universitat Erlangen-Nirnberg; Germany
tim.clark@fau.de

Moore’s Law’ is often cited, but its impact is seldom really understood. In the world of quantum
chemistry, Moore’s Law means that we can now treat small systems with unprecedented accuracy or (the
subject of this lecture) simulate extremely large (currently up to 100,000 atoms) systems with approximate
molecular-orbital (MO) theory without local approximations. We have conceived, designed and
implemented a massively parallel semiempirical MO-program (EMPIRE?®) that can treat nanoscale

systems on high-performance compute clusters.

chemical calculations on snhapshots of the system at different times.

Such calculations allow us to
treat organic electronic
devices* using the semi-
empirical wavefunction as the
basis for simulations of
electron- or hole-conduction
through  flexible  organic
molecular aggregates.

The Figure shows electron-
conduction paths at different
times through a self-assembled
monolayer substituted with
Cso-fullerenes as n-type
semiconductor channel. In this
respect, it is important that we
can perform many quantum

However, very large scale MO-calculations are not limited to technical systems. They can also be used to
investigate phenomena such as electron transfer in complete proteins in their water surroundings.

Examples of such applications will be discussed.

References:
1. Moore G.E., Electronics 1965, 114-.
2. Hennemann M., Clark T., J. Mol. Model. 2014, 20, 2331-.

3. Margraf J.T., Hennemann M., Meyer B., Clark T., J. Mol. Model. 2015, 21, 144-.

4. Clark T., Perspect. Sci. 2015, 58-.
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Types of tumors:
Towards personalized medicine

Ron M.A. HEEREN

M4l — The Maastricht MultiModal Molecular Imaging Institute
Maastricht University; The Netherlands
r.heeren@maastrichtuniversity.nl

The chemical complexity of biological surfaces is highly dynamic and subject to local changes in response
to a changing environment. This chemical heterogeneity is a particular important parameter when
considering treatment of diseases such as cancer. It is this inconceivably complex heterogeneity that makes
tumors so difficult to treat as no single therapy targets all permutations of phenotypes and environment
precisely. This implies that to make truly personalized tumor therapy reality a diagnostic method is needed
that unravels this spatial and molecular complexity of tumor tissue. The study of molecular signaling
processes related to these diseases requires the detection and analysis of the molecules involved as well as
the evaluation of their spatial organization. This allows the detailed molecular typing of cells under duress
and can provide critical insight in the activated pathways related to the progression of disease. Molecular
imaging in the post-genome era provides insight in metabolomic and proteomic changes during the
progression of disease on different scales; from single cells to whole biological systems.

Innovations in high throughput molecular imaging with MS now enable tissue screening at clinically
relevant time-scales. In this lecture we will demonstrate how mass spectrometry based multimodal
molecular imaging can be used to reveal the tumor phenotype. We will discuss the development and
application of new MS based chemical microscopes that target biomedical tissue analysis in various
diseases as well as other chemically complex surfaces. We will demonstrate how to elucidate the way in
which local environments can influence molecular signaling pathways on various scales. The integration of
this pathway information in a surgical setting is imminent, but innovations that push the boundaries of the
technology and its application are still needed. The imaging MS community is driving translational
molecular imaging research and these needed developments rapidly forward. This lecture will highlight
fundamental research, innovative developments, and unique applications in multimodal imaging MS.
Results already demonstrated that rapid, direct tumor phenotyping is now reality and pointing the way
towards personalized diagnostic and therapy.
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Allosteric cooperativity in every directions
Lucille BABEL

lucille.babel@unige.ch

The thermodynamics of complexation of bisbenzimidazolpyridine ligands with lanthanide carriers have
been widely investigated.’® For polymers (N>2), the Ising model expresses the binding isotherms with the

help of two microscopic thermodynamic parameters: (i) the non-cooperative intrinsic affinity f_' of one

Ln,Ln
1-2

lanthanide for a tridentate binding unit and (ii) the intermetallic interactions AE which operates

between two occupied neighboring sites. Those parameters were estimated for the loading of different
multi-tridentate ligands with [Ln(hfac)sdig] (hfac = hexafluoroacetylacetonate, dig = diglyme) on.?® The
influence of the number of sites and of the relative orientations of the tridentate subunits reveals
unexpected trends in term of cooperativity concepts. The titrations were conducted in deuterated
dichloromethane and monitored by 'H and *F NMR in order to assess the successive complexation
processes. The microscopic thermodynamic parameters can be rationalized with the help of solvation
energies modulated by intramolecular electrostatic interactions.

Figure. Schematic representation of the lanthanidopolymers [Lny(hfac)syL]
highlighting the two microscopic thermodynamic parameters.

References

1. a) Zaim A., Nozary H., Guénée L., Besnard C., Lemonnier J.-F., Petoud S., Piguet C. Chem. Eur. J. 2012, 18,
7155. b) Dalla Favera N., Kiehne U., Bunzen J., Hytteballe S., Litzen A., Piguet C. Angew. Chem. Int. Ed., 2010,
49, 125.

2. a) Babel L., Hoang T.N.Y, Nozary H., Salamanca J., Guénée L., Piguet C. Inorg. Chem. 2014, 53, 3568. b) Hoang
T.N.Y, Wang Z., Babel L., Nozary H., Borkovec M., Szilagyi I., Piguet C. Dalton Trans., 2015, 44, 13250.

3. Babel L., Hoang T.N.Y, Guénée L., Besnard C., Wesolowski T. A., Humbert-Droz M., Piguet C. Manuscript in
preparation.
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Computing excited state properties
of chromophores

Marie HUMBERT-DROZ

marie.humbert-droz@unige.ch

When it comes to computation of excited states of molecules, a large pool of methods is available." Among
those, Time-Dependent Density Functional Theory (TDDFT)? is usually a method of choice, as it can be
very accurate and treat large systems. On the other hand, TDDFT has well known flaws especially when
charge transfer states, double excitations or m-n" excitation of large conjugated systems® are computed.
Although TDDFT is an exact theory, approximations for the exchange-correlation potential are used in
practice, introducing such typical errors. In this regard, wavefunction based methods are more robust and
new developments in this field make it accessible for medium to large systems. As an illustration of this
problem, excited state properties of several experimentally relevant chromophores are evaluated and
analysed.**

References

1.
2.

3.
4,

Dreuw A., Head-Gordon M. Chem. Rev. 2005, 105, 4009.

Casida M.E., in Recent Advances in Density Functional Methods, Part I; Chong D.P., Ed.; World Scientific:
Singapore, 1995, 155, 3389.

Grimme S., Parac M. Chem. Phys. Chem. 2003, 3, 292.

Fujisawa K., Beuchat C., Humbert-Droz M., Wilson A., Wesolowski T.A., Mareda J., Sakai N., Matile S. Angew.
Chem. Int. Ed. 2014, 53, 11266. Fujisawa K., Humbert-Droz M., Letrun R., Vauthey E., Wesolowski T.A., Sakai
N., Matile S. J. Am. Chem. Soc. 2015, 137, 11047.

Humbert-Droz M., Piguet C., Wesolowski T.A. Manuscript to be submitted.
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