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EDITORIAL

Invitation to Attend the Fall Meeting of
the Swiss Chemical Society in Lausanne,
on Thursday, October 9th, 2003

On behalf of the Swiss Chemical Society (SCS) and the local Organizing
Committee, it is our pleasure to invite you to attend the 2003 Fall Meeting of the
SCS. Following the tradition of alternating universities to host this event, it is now
Lausanne’s turn, and we will do our best at the EPFL to offer you an interesting
meeting.

The Fall Meeting of the SCS is the largest annual event in Switzerland where
graduate chemistry students, post-docs, and chemists of all levels have the
opportunity to present results they have achieved in their research projects. It
provides the opportunity for all generations of scientists to exchange ideas, often
generating the seeds for new projects and collaborations. As in past meetings,
there will be a jury to select the best poster presentations and oral contributions
in each session, for which prizes will be awarded.

The following pages of CHIMIA display 345 abstracts of scientific contributions
that will be presented at the meeting. These abstracts demonstrate the diversity
and outstanding creativity of chemists in Switzerland, both in academic institu-
tions as well as in industry. Much of this research is at the exciting frontiers
between chemistry and several other disciplines such as physics, materials
science, biology and the life sciences and demonstrates the multifaceted
aspects of chemistry.

For the second time, the ‘Swiss Young Chemists’ Committee’ (JCFch) is taking
partin the meeting with an initiative to provide information about job perspectives
through contacts and workshops with people already working in the industry.

We hope that this exciting program interests you, and we encourage you to come
to Lausanne and participate - it is this very thing that will make the 2003 Fall
Meeting of the Swiss Chemical Society a grand success. We look forward to
seeing you there.

Prof. Martin Quack Prof. Tom Rizzo
Chairman Chairman
Division Chemical Research Local Organizing Committee








mailto:christina.zamanosepremian@epfl.ch
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Program of the Fall Meeting 2003

10.00-10.50 Opening Ceremony

11.00-16.20

11.00-11.30

11.30-13.10

13.10-14.30

14.30-16.20

11.00-16.20

11.00-11.20

Session One
11.20-12.40

Session Two
11.20-12.40

13.00-14.30

EPFL-Centre Est, 1st Floor: Auditorium CE 6

Presentation of the Werner Prize
Laureates for 2003
Prof. André Merbach

Lectures of the
Werner Prize Laureates 2003

Prof. Kay Severin

Laboratoire de Chimie Supramoléculaire,
ICMB, EPFL, Lausanne

‘Synthesis of Catalysts and Receptors by
Self-Assembly and Combinatorial Chemistry’
Abstract 1

Prof. Thomas C. Brunold

Department of Chemistry,

University of Wisconsin, Madison, USA
‘Spectroscopic and Computational Insights
into Coenzyme B, Function’

Abstract 2

Analytical Chemistry

General Assembly of the Members
EPFL-Centre Est, Ist Floor: Auditorium CE 4

Lectures
EPFL-Centre Est, 1st Floor: Auditorium CE 4
Abstracts 3-7

Lunch and Poster Session
Main Hall of EPFL-Centre Est
and Room CE 101

Abstracts 14-57

Lectures
EPFL-Centre Est, 1st Floor: Auditorium CE 4
Abstracts 8—13

Medicinal Chemistry

General Assembly of the Members
EPFL-Centre Est, 1st Floor:
Auditorium CE 106

Lectures

EPFL-Centre Est, Ist Floor:
Auditorium CE 106
Abstracts 58-61

Lectures

EPFL-Centre Est, 1st Floor:
Auditorium BS 160
Abstracts 69-72

Lunch and Poster Session
Main Hall of EPFL-Centre Est
Abstracts 80-88

Session One
14.30-16.20

Session Two
14.30-16.20

11.00-16.30

11.00-11.15

11.15-16.30

11.15-13.15

13.15-15.30

15.30-16.40

11.00-16.30

Session One
11.15-12.45

12.45-13.00

Session Two
11.15-12.45

12.45-13.00

13.00-14.00

Session One
14.30-16.30

Session Two
14.30-16.30

CHIMIA 2003, 57, No. 7/8

Lectures

EPFL-Centre Est,

Ist Floor: Auditorium CE 106
Abstracts 62—-68

Lectures

EPFL-Centre Est,

Ist Floor: Auditorium BS 160
Abstracts 73-79

Chemical Research

General Assembly of the Members
EPFL-Centre Est, Ist Floor: Auditorium CE 6

Inorganic and
Coordination Chemistry

Minisymposium
EPFL-Centre Est, 1st Floor: Auditorium CE 6
Abstracts 89-91

Lunch and Poster Session
Main Hall of EPFL-Centre Est
and Room CE 103

Abstracts 92, 99-177

Lectures
EPFL-Centre Est, Ist Floor: Auditorium CE 6
Abstracts 92-98

Organic Chemistry

Lectures
EPFL-Centre Est, 1st Floor: Auditorium CE 1
Abstracts 178-183

Short Poster Presentations
Abstracts 206-212

Lectures
EPFL-Centre Est, Ist Floor: Auditorium CE 3
Abstracts 192-197

Short Poster Presentations
Abstracts 213-219

Lunch and Poster Session
Main Hall of EPFL-Centre Est
and Room CE 100

Abstracts 206-271

Lectures
EPFL-Centre Est, 1st Floor: Auditorium CE |
Abstracts 184—191

Lectures
EPFL-Centre Est, 1st Floor: Auditorium CE 3
Abstracts 198-205












FALL MEETING 2003 - HERBSTVERSAMMLUNG 2003 - ASSEMBLEE D’AUTOMNE 2003 375

12.45-13.00

13.00-14.30

14.00-16.20

14.00-14.20

14.20-14.40

14.40-15.00

15.00-15.20

15.20-15.40

Novartis Pharma

Transplantation Research, Basel

‘The Superior Therapeutic Potential of
SOM230 Originates from Unique Structural
Elements’

Abstract 72

Short Poster Presentations

EPFL-Centre Est, 1st Floor:

Auditorium CE 106

G. Francese, S. Marti, S. Shelke, O. Turpin
Abstracts 80-83

Lunch and Poster Session
Main Hall of EPFL-Centre Est
Abstracts 80—88

Lectures

EPFL-Centre Est, st Floor:
Auditorium BS 160
Abstracts 73-79
Chairperson: K.-H. Altmann

R. Waelchli, B. Bollbuck, T. Buhl, C. Bruns,
J. Eder, R. Feifel, R. Hersperger, P. Janser,
L. Revesz, H.-G. Zerwes, A. Schlapbach
Novartis Institute

for Biomedical Research, Basel

‘Design and Preparation of 2-Benzamido-
pyrimidines as IKK Inhibitors’

Abstract 73

D. Adams®, J.M. Bentley", M.J. Bickerdike,
LA. Cliffe®, C.T. Dourish”, C.S. Malcolm®,

J. Davidson®, G. Kennett, A.R. Knight",

A. Misra®, A. Bénardeau®, A. Bourson®,

P. Coassolo®, P. Hebeisen, P. Mattei®,

J. Mizrahi®, M. Muller, P. Pflieger,

R.H.P. Porter“, S. Roever<, S. Taylor,
P.Verry*, H. Richter!

aF. Hoffmann- La Roche, Basel

bVernalis Research Ltd, Wokingham, UK
‘Highly Potent and Selective 5-HT,c Receptor
Agonists Based on the Pyrazino[ 1,2-a)indole
Scaffold’

Abstract 74

M. Lerch, B. Christen, O. Zerbe
Institute of Organic Chemistry,
University of Ziirich

‘Are Peptides from the NPY Family of
Neurohormones Recognized From Their
Membrane-bound State?’

Abstract 75

V. Zoete®, M. Meuwly*, M. Karplus®
*Chemistry Department, University of Basel
bUniversité Louis Pasteur, Strasbourg, France
‘Investigation of Glucose Binding Sites

on Insulin’

Abstract 76

B. Cutting®, A. Strauss®, G. Fendrich,
P.W. Manley®, W. Jahnke*
“Novartis Pharma AG and

15.40-16.00

16.00-16.20

16.30-17.00
17.00-17.15
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"Novartis Pharma AG -
Oncology Research, Basel

‘Biomolecular NMR Tools to Accelerate
Investigations of Protein-Ligand Complexes’
Abstract 77

D. Kaufmann, P. Fiinfschilling, U. Beutler,

W. Zaugg, O. Lohse

Novartis Pharma AG, Chemical and
Analytical Development, Basel

‘New Synthetic Routes for Oxcarbazepine’
Abstract 78

U. Pivk, P. Kastenmeyer, N. Godinot,

A. Rytz, C. Yeretzian, K. Bortlik

Nestlé Research Center, Lausanne
‘Impact of Saliva Composition on Umami
Taste Perception’

Abstract 79

Coffee Break

Awards for the best oral and
poster presentations

Chemical Research

11.00-11.15

General Assembly of the Members
EPFL-Centre Est, Ist Floor: Auditorium CE 6

Inorganic and Coordination Chemistry

11.15-13.15

11.15-11.55

11.55-12.35

12.35-13.15

13.00-15.45

Minisymposium
EPFL-Centre Est, Ist Floor: Auditorium CE 6
Chairperson: P.S. Pregosin

Prof. Y. Bertini

Magnetic Resonance Center CERM,

University of Florence, Italy

‘Perspectives in Inorganic Structural Genomics’
Abstract 89

Prof. R. van Eldik

Institute for Inorganic Chemistry,

University of Erlangen, Niirnberg,
Egerlandstrasse 1, 91058 Erlangen, Germany
“To Be or not to Be NO?

A Mechanistic Approach’

Abstract 90

Prof. M.J. Rosseinsky
Department of Chemistry,

The University of Liverpool,
Liverpool, UK L697ZD

‘New Chemistry of Oxides and
Microporous Materials’
Abstract 91

Lunch and Poster Session
Main Hall of EPFL-Centre Est
and Room CE 103
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Analytical Chemistry

Identification of Oxycodone Metabolites in Human Urine by Capillary
Electrophoresis - Electrospray Ionization Ion Trap Mass Spectrometry

Andrea Baldacgi, Jitka Caslavska, Anita B. Wey, Wolfgang Thormann
Dcpartment of Clinical Pharmacology, University of Bern, Murtenstrasse
35, CH-3010 Bern, Switzerland.

Oxycodone (OCOD) is a semisynthetic opioid that carries an OH group at
position 14 and is othcrwise structurally related to other opioids, including
dihydrocodeine, codeine and morphine. It is a strong opioid analgesic and is
uscd for the management of modcrate to scverc mainly postoperative or
cancer related pain. The mctabolism of OCOD is largely unknown [1].
Using capillary electrophoresis with an aqueous pH 9 ammonium acetate
buffer coupled to clcctrospray ionization ion trap mass spcctrometry (CE-
MS"), OCOD and its metabolites oxymorphonc, noroxycodone,
noroxymorphonc, 6oxycodol, nor6oxycodol and oxycodone-N-oxide could
be identified in solid-phase extracts of unhydrolized and hydrolyzed urines
that were collected after ingestion of OCOD (up to 80 mg daily). CE-MS?,
CE-MS? and CE-MS"* data arc shown to represent effcctive approaches to
identify drug metabolites in human urine. Furthermore, experimental data
were found to comparc well with fragmentation simulation employing the
HighChem Mass Frontier softwarc.

This work was supported partly by Mundipharma Mcdical Company, Bascl,
Switzerland and by the Swiss National Science Foundation.

[1] A.B. Wey, W. Thormann, J. Chromatogr. B 2002, 770, 191.

Analytical Chemistry
Production and utilization of multiply charged ions in MALDI.
Vladimir Frankevich, Juan Zhang, and Renato Zenobi.

Dcepartment of Chemistry, Swiss Federal Institute of Technology, ETH
Honggerberg, CH-8093 Ziirich, Switzerland.

The formation of multiply charged ions and the origin of ion
fragments in matrix-assisted laser desorption/ionization (MALDI) mass
spectrometry are currently subject to active studies. In the present work we
investigate the influence of free electrons on ion fragmentation and
multiply charged ion formation.

Experiments were performed on a 4.7 tesla Fourier transform ion
cyclotron resonance (FTICR) mass spectrometer utilizing an internal
MALDI source and an open FTICR trap. For laser desorption, a Nd:YAG
laser (Continuum, Minilite ML-10, USA) with a 5 ns pulse duration at 355
nm was employed. The temporal evolution of the laser heated MALDI
sample was measurcd via detection of the black body radiation on the
nanosecond timescale by infrared InGaAs-PIN photodiod (Hamamatsu,
model G8376-03)

In prcliminary experiments we have shown that multiply charged
ions are present in a MALDI plume but are usually ncutralized to charge
state +1 by reactions with electrons and anions. It is shown that formation
of multiply charged ions is directly related to the ability to limit the number
of electrons in a plume. Suppression of the electron emission can be
achieved by using “electron free” MALDI using a non-metallic MALDI
target to suppress photoelectrons from the metal, low laser pulse energy,
and a high IP matrix to prevent multiphoton ionization of the matrix which
also releases electrons. Ion fragmentation is considerably reduced in
“electron free” MALDI. The correlation between MALDI ion
fragmentation and multiply charged ions yield is discussed. We conclude
that the electrons do play a significant role in analyte fragmentation.

Analytical Chemistry

Combining Fluorescence Spectroscopy and FT-ICR MS to study the
trapped and mass-selected biomolecular ions in gas phase

Xianwen Guan, Vladimir Frankevich, and Renato Zenobi

Department of Chemistry, Swiss [ederal Institute of Technology, ETH
Hoenggerberg, CH-8093 Zurich, Switzerland

Fluorescence spcctroscopy is a very sensitive and selective technique.
Fluorescence Resonance Energy Transfer (FRET) is a very effective method
to obtain conformational information of biomolccules in solution. FT-ICR
MS is a versatile technique, which provides high mass accuracy and high
mass rcsolution. Combining thesc two techniques together will be very
useful for studying intramolecular conformational structure of biomolecules
and their intermolecular interaction in the gas phase.

An open cylindrical cell has been constructed for laser induced fluorescence
determination of trapped and mass-selected ions by FT-ICR MS. The FT-
ICR MS is equipped with a 4.7 T magnct and an intcrnal MALDI source.
The new design is based on detection perpendicular rather than parallel to
the laser bcam. The fluorescence signal is transported by an optical fiber
from vacuum to a detcctor outside. The cxpcrimental parameters for the
newly designed device were optimized with Rhodamine 6G ions as the test
samples, such as the trapping potentials, the pressure of N, for cooling ions,
the localization of cxcitation laser, and cxcitation laser power. It is found
that the background signal has been decreased greatly.

GFP is one of the most widely studied and exploited proteins in
biochcmistry and ccll biology. GFP is a rather small protcin with a
molccular weight of roughly 27kDa. Its fluorescence can be used as an
indicator for the formation of the 11 _-shect barrel-like structurc. Thus it is
suitablc candidate for the investigation of biomolccular conformation
changes in gas phasc by this technique. The optimization of cxperimental
conditions for detection of GFP by MALDI was performed on TOF-MS in
order to get relevant information for the formation of GFP ions in gas phasc.
Further investigations with GFP arc on the way.

23

24

Analytical Chemistry

Determination of Short-Chain Polychlorinated Paraffins in North Sea
Sediments

Jana Hiittig and Michael Ochme

University of Basel, Neuhausstr. 31, CH-4057 Basel, Switzerland

Polychlorinated paraffins (CPs) arc chlorination products of n-alkanc mix-
tures (chain length Cio.30) produced since the early 1930s. They are used
mainly as additives for sealants, metal cutting oil, plasticizers and flame
retardants. After the ban of polychlorinated biphenyls in the 1980s, CPs are
used as a substitutc in various application fields and production has
amounted to more than 300 000 tons per year'l. CPs are persistent in the
environment, and first studics detected them in a wide varicty of environ-
mental samples. Short-chain CPs (Cyo.13) are highly toxic to aquatic orga-
nisms, and a risk asscssment indicated a significant risk to the aquatic com-
partment'?. Thercfore, the German govemnment decided to stop the use of
short-chain CPs in metal working and leather industry in summer 200311,

The analysis of CPs consisting of probably scveral thousands of single com-
pounds is very demanding and mainly carried out by high resolution mass
spectrometry (MS). Currently, only very few studies have been carricd on
the occurrence of this class of compound in sediments!®!. The aim of this
work is to devclop a less costly analysis method and to generate a gencral
survey of short-chain CP concentrations in sediments in the North Sea. De-
tails about mcthod development and optimization will be given based low
resolution MS in the ncgative ion chemical ionisation mode. Moreover, re-
sults of investigated North Sea sediments are presented.

[1] Coelhan, M, Saraci, M, Parlar, H; Chemosphere. 2000, 40, 685-689.
[2] EU Risk Assessment; C/0-13 Chloro Alkares. Ispra, 1999.

[3] Umweltbundcsamt; Umwelt. 2003, 2, 120.

[4] de Boer, J; J. Chromatogr. A. 1999, 843, 179-198.





http://www.ospar.org



















ANALYTICAL CHEMISTRY

394

53
Analytical Chemistry

Effect of different matrices on transport and ionization in LA-ICP-MS
Ivana Bindzarova, Detlef Giinther

ETH Ziirich, Laboratory for Inorganic Chemistry
ETH Hénggerberg, CH-8093 Ziirich

Laser ablation inductively coupled plasma (LA-ICP-MS) has become a
versatile analytical tool for direct solid samples analysis and bulk analysis.
Despite several achievements in development, there is still a requirement for
instrumental improvement. Namely, its applicability in elemental analysis is
often limited by matrix effects as elemental fractionation at the ablation
spot, transport efficiency to the ICP, atomization efficiency of particles,
total ionization efficiency of atoms in the ICP and space charge effects,
which have to be taken all into account when performing laser ablation
analysis.

The size of laser-induced particles affects the vaporization and ionization
efficiency to certain extent in the ICP [1]. In this study different powder
samples (CaO, CuO, SiO, TiN, TiC, V20s, ZnO) and their mixtures were
investigated to determine the influence of different matrices on the
abovementioned matrix effects. A 266nm Nd:YAG laser was used for
ablation, and the response of given analytes in the plasma was measured. In
addition, the particles size distribution was manipulated by a separation
device, which allows effective particle separation and removal using
centrifugal forces in a thin, coiled tube [1].

This work presents the influence of different matrix compositions as well as
particles size distributions, produced during laser ablation, and their effect
on ionization efficiencies in the ICP.

[1] M. Guillong, H. R. Kuhn, D. Giinther, Spectrochim. Acta, Part B 2003,
58, 211.

CHIMIA 2003, 57, No. 7/8

) ) 54
Analytical Chemistry

Electrospray ionization mass spectrometry for the determination of
binding constants for metal ion binding to peptides

Arno Wortmann, Francesco Rossi, Gerald Lelais, Renato Zenobi

Swiss Federal Institute of Technology Ziirich, Wolfgang-Pauli-Str. 10,
CH-8093 Ziirich

Electrospray ionization mass spectrometry is a soft ionization method for
the intact transfer of large molecules like proteins and even noncovalent
complexes into the gas phase [1]. Hence, strategies were developed to
determine binding constants of noncovalent assemblies [2].

Mass spectrometry has the advantages of very low sample consumption,
no need for labeling the target and the possibility of simultaneously
monitoring binding properties for more than one species.

Here we present a strategy to determine binding constants for metal ion
binding to peptidic molecules, based on solution parameters. As model
compounds we used beta-peptides [3] with the ability to bind zinc with
high affinity and specificity. Different control experiments were designed
to prove the specifity of the zinc-binding and to exclude artifacts.

[1] J. A. Loo, Mass Spectrometry Reviews, 1997, 16, 1-23

[2] J. M. Daniel, S. D. Friess, S. Rajagopalan, S. Wendt, R. Zenobi,
International Journal of Mass Spectrometry, 2002, 216, 1-27

[3] D. Seebach, J.L. Matthews, Chemical Communications, 1997, 2015-
2022

Analytical Chemistry 55

Open-path spectroscopic detection of trace gases with
quantum-cascade lasers: Potential and challenges

R. Jiménez, M. Taslakov, V. Simeonov, B. Calpini and H. van den Bergh
Air Pollution Laboratory (LPAS), EPFL, CH-1015 Lausanne, Switzerland

Finite volume atmospheric models are the only scientifically relevant
pollution abatement decision-making tools at the present time. Their
averaged description of the atmosphere entails validation measurements of
similar spatial resolution. Current open-path (OP) spectroscopic monitoring
techniques (DOAS, OP-FTIR, TDLAS) provide such measurements but
attain only a limited number of species and have several intrinsic limitations
[1]. The advent of the quantum-cascade laser (QCL) in 1994 [2], and its
rapid development thereafter, offers to open-path absorption spectroscopy a
promising doorway to the mid-IR.

QCL trace gas detection has been already successfully demonstrated in
multipass cells operated at low pressure for sensitivity improvement. These
measurements are nevertheless local and require sample manipulation. Our
research aims at developing non-contact, long atmospheric path trace gas
detection systems. Operation at atmospheric pressure is nevertheless
disadvantageous due to line broadening.

We have recently demonstrated ozone measurements at room pressure
with a ~9.6 um, single mode (~0.13 cm™ FWHM), pulsed-operated DFB
QCL [1]. Concentrations were retrieved by differential absorption, a method
that appears particularly well suited for open path applications. Preliminary
measurements over a 460 m open-air path showing no photon limitation are
encouraging. Several QCL instrumental aspects, including baseline,
linewidth, wavelength scanning and detection limits are discussed.

[1] R. Jiménez, M. Taslakov, V. Simeonov et al, Appl. Phys. B 2003,
submitted.
[2] J. Faist, F. Capasso, D.L. Sivco et al, Science 1994, 264, 553.

Analytical Chemistry 56
Multi Physical-Chemical Profiler for Real-time Continuous In situ
Monitoring of Specific Fractions of Trace Metals and Master Variables

Mary-Lou Tercier-Waeber'*, Fabio Confalonieri2i Antonio Sina,
Flavio Graziottin?, Jacques Buffle

1University of Geneva, 30 Quai E.-Ansermet, 1211 Geneva 4, Switzerland
2Idronaut Srl, Via Monte Amiata 10, 20047 Brugherio (MI), Italy

Novel analytical tools allowing real-time monitoring as well as detailed
temporal and spatial evolution of the distribution of specific metal species
and master variables is of prime interest to better understand the role and the
fate of trace metals in coastal aquatic ecosystems [1,2].

The development of a Multi Physical-Chemical Profiler (MPCP) will be
presented. The MPCP allows simultaneous in situ, autonomous monitoring
of three specific fractions of Cu(II), Pb(II), Cd(II) and Zn(II): i) free metal
ion concentrations which is known to be related to biological uptake, ii) the
dynamic Me species which are potentially available for organisms, iii) the
particulate and colloidal species (total extractable Me concentration minus
dynamic fractions) which play important role in transport properties and
residence time, as well as master variables (P, T, pH, Oz, conductivity, sa-
linity, redox E and chlorophyll a). It is based on unique gel integrated volt-
ammetric microsensors, a submersible probe with three independent meas-
uring channels, a submersible flow-injection system, integrated conven-
tional physical/chemical sensors. The characteristics of the microsensors
and main components of the probe will be summarized. Its environmental
utility will be illustrated with examples of in situ applications in various
aquatic systems.

[1] In situ monitoring of aquatic systems; Chemical analysis and speciation.
Buffle J. and Horvai G. (Eds.), [UPAC Series in Analytical and Physical
Chemistry of Environmental Systems. Chichester, Wiley, 2000.

[2] Tercier-Waeber M.-L., Buffle J., Koudelka-Hep M., Graziottin F. in : En-
vironmental Electrochemistry: Analysis of Trace Element Biogechemitry.
Taillefert M. and Rozan T.F. (Eds.), ACS Symposium Series No. 811,
Washington DC, 2002, Ch. 2, pp. 16-39.
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Medicinal Chemistry 61

2-[(4-Pyridinylmethyl)amino|-N-[3-(trifluoromethyl)phenyl|benzamide:
A novel, antiangiogenic VEGF receptor kinase inhibitor

P. W. Manley, G. Bold, J. Briiggen, G. Fendrich, P. Furet, J. Mcstan, T.
Meyer, B. Meyhack, C. Schnell, W. Stark, A Strauss, J. Wood.

Novartis Institutes for Biomedical Research, Basel, Switzerland.

Targeling the vascular cndothclial growth factor receptor (VEGFR) kinases,
VEGFR-1 (Flt-1), VEGFR-2 (KDR) and VEGFR-3 (Flt-4), provide
attractive strategies for inhibiting vasculogencsis, angiogenesis and
lymphangiogenesis. The anthranilamide, NVP-AAL993 (ZK 260255),
potently and sclcctively inhibits recombinant VEGFR-1 (ICs, 130 nM),
VEGFR-2 (ICy, 23 nM) and VEGFR-3 (IC;, 18 nM) kinases. The selectivity
of this moleculc is probably duc to it intcracting with an inactive
conformation of theVEGFR-2 kinase. The X-ray crystal structure of a
complex with the diphosphorylated VEGFR-2 kinasc domain revcaled three
H-bond interactions:
Figurc showing points of H-bond Gluggs \

interaction between NVP-AAL993

and the VEGFR-2 kinase. H

—H
Cys919 <-— O—)‘

When administered orally once daily for 5 days, NVP-AAL993 exhibits
dose-dependent, antiangiogenic activity against VEGF-stimulated
vascularisation in a growth factor implant model in mice (EDy, 7 mg/kg). It
also exhibited anti-tumour (EDs, ~ 50 mg/kg/day) and anti-metastatic
efficacy (EDs, 25 mg/kg/day) in a mouse orthotopic model of melanoma,
following once daily oral administration for 14 days.

This is an attractive profile for oral anti-angiogenic therapy for the trecatment
of cancer.

o CF,

Asp104
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Medicinal Chemistry 62

Synthesis of isoprenoid flavonoids, potential phytoestrogens and modu-
lators of the activity of ATP-transporters

Denis Barron,* Christian Terreaux, Kurt Hostettmann

School of Pharmacy, University of Lausanne, CH-1015 Lausanne
*Present addess: Nestlé Research Center, CH-1000 Lausanne 26

Isoprenoid flavonoids are natural products of restricted occurrence in the
plant kingdom [1]. Recently, significant biological activities have been
demonstrated for these compounds, of which their phytoestrogenic proper-
ties [2] and their ability to inhibit the ABC transporter P-glycoprotein [3]
are the most important. For Structure-Activity Relationship studies, the
availability of series of modified structures was necessary.

4 OH

We have developed regioselective syntheses of C-isoprenoid flavonoids,
based on the sigmatropic rearrangements of their O-isoprenoid precursors.
From the evaluation of their effects, the structural requirements for their
biological activities have been deduced.

[1] D. Barron, R.K. Ibrahim, Phytochemistry 1996, 43, 921.

[2] M. Kitaoka, H. Kadokawa, M. Sugano, K. Ichikawa, M. Taki, S.
Takaichi, Y. lijima, S. Tsutsumi, M. Boriboon, T. Akiyama, Planta
Medica 1998, 64, 511.

[3] G. Comte, J.B. Daskiewicz, C. Bayet, G. Conseil, A. Viornery-Vanier,

C. Dumontet, A. Di Pietro, D. Barron, J. Med. Chem. 2001, 44, 763.
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A VIROSOME-PEPTIDE MIMETIC APPROACH TO
SYNTHETIC VACCINE DESIGN : SYNTHESIS,
CONFORMATION AND RECOGNITION OF A MALARIA
EPITOPE MIMETIC

Annabelle Freund-Renard', Francesca Boato',

Ursula Kienzl', Kerstin Moehle', Markus Mueller?, Elisabetta Peduzzi?,
Rinaldo Zurbriggen®, Gerd Pluschke? and John A. Robinson'
!Institute of Organic Chemistry, University of Zurich, 8057-Zurich; *Swiss
Tropical Institute®, 4002-Basel; and ’Pevion-Biotech, 3018-Bern, Switzerland.

We describe here an approach to synthetic vaccine design and
optimisation which involves using peptidomimetics delivered to the
immune system on the surface of immunopotentiating reconstituted
influenza virosomes (IRIVs).!"* To illustrate the approach, we describe
here studies on epitope mimetics of regions of surface proteins from P.
Salciparum sporozoites and merozoites. Cyclic peptidomimetics were
prepared, linked to a phospolipid, and incorporated into IRIVs for
immunizations. The mimetics are presented in a native-like
conformation on the surface of the virus-like particles. Several rounds
of optimization led to mimetics that elicit strong humoral immune
response in mice, that bind sporozoites and merozoites, and show
inhibitory activity in vitro. This approach could be useful for the design
of new combination vaccines, e.g. targeted against multiple antigens
and developmental stages of P. falciparum, or indeed against other
infectious agents.

[1] R. Gliick, Vaccine 1999, 17, 1782.

[2] R. Moreno, L. Jiang, K. Mochle, R. Zurbriggen, R. Gliick, J. A. Robinson,
G. Pluschke, ChemBioChem 2001, 2, 838.

[3] B. Pfeifer, E. Peduzzi, K. Moehle, R. Zurbriggen, R. Gliick, G. Pluschke
and J. A. Robinson, Angew. Chem. Int. Ed. 2003, in press.

[4] M. S. Mueller, A. Renard, F. Boato, D. Vogel, M. Naegeli, R. Zurbriggen,
J. A. Robinson, and G. Pluschke, Infect. Immunity 2003, in press.
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New Heterocyclic Scaffolds for Combinatorial Chemistry
David Orain, Guido Koch*, Rudolf Giger*

Novartis Institutes for Biomedical Research, Combinatorial Chemistry Unit
Postfach, CH-4002 Basel, Switzerland

In the process of identifying novel scaffolds for combinatorial library gen-
cration, one possible approach is to use the diversity pool of natural prod-
ucts as a guidelinc. Following this approach, the 3,9-diazabicyclo
[3.3.1]non-6-ene core structure of the Saframycin family was investigated.

Saframycin B o

HO HN NH A
N\
N R
H

Initially, the synthesis of 3,9-diazabicyclo[3.3.1]non-6-¢n-2-one scaffold A
[1] was completed in solution. A sequential Dakin-West/Pictet-Spengler
reaction was developed for the key steps of the synthesis. Then, solid-phase
chemistry of scaffold A was elaborated. Modifications of the building
blocks and synthesis route led to alternative polycyclic products (c.g di-
azabicyclo[3.3. 1]nonendionc scaffold B [2]). Scope and limitations of solu-
tion and solid-phasc routes will be discussed.

[1] D. Orain, R. Canova, M. Dattilo, E. Kloppner, R. Denay, G. Koch, R.
Giger, Synlett 2002, 1443. D. Orain, G. Koch, R. Giger, Chimia to be
published.

[2] D. Orain, R. Denay, G. Koch, R. Giger, Org. Lett. 2002, 4(26), 4709.
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Luminescence and Mesogenic Properties by Doping an lonic Liquid
with Europium(11I)

Erwann Guillet, Rosario Scopelliti, and Jean-Claude G. Biinzli*

Institute of Molecular and Biological Chemistry, Swiss Federal Institute of
Technology, CH-1015 Lausanne, (Switzerland)

In the past years, lanthanide-containing liquid ¢ stals have gained in-
creasing interest due to their potential appllcatlons In addition to their
mesogenic behaviour, these compounds may exhibit photo- or electro-
luminescence and/or magnetic anisotropy from the metal ion.

In order to obtam switchable liquid crystalline matena]s between the red
luminescence of Eu™ to the blue luminescence of Eu", one should be able to
stabilise europium in its two dlfferent valencies. lt has been recently
shown? that stabilisation of Eu" can be easily achieved in the ionic liquid
[Bumim]PF. Since one compound of the series, [Ci2mim]Cl, exhibits SmA
phases between -2.8°C and 104. 4°C,P! we have doped this ionic liquid with

europium salts and complexes.
NN ~N - Cratas
O ©
() [¢]
[Bumim]PFg [Ci2mim]Cl
These new, highly luminescent, liquid crystals were investigated with
respect to their photopysical properties. Mesogenic properties were studied:
the inclusion of the lanthanide ion does not affect much the formation of
mesogenic phases. We describe the preparation of doped [Ci2mim]Cl
samples and we discuss the influence of both the nature of the doping salts
and their concentration on the optical and thermal properties.

[1] K. Binnemans, C. Gérller-Walrand, Chem. Rev. 2002, 102, 2303-2345.

[2] L Billard, G. Moutiers, A. Labet, A. El Azzi, C. Gaillard, C. Mariet, K.
Litzenkirchen, Inorg. Chem. 2003, 42, 1726-1733.

[3] A. E. Bradley, C. Hardacre, J. D. Holbrey, S. Johnston, S. E. J.
McMath, M. Nieuwenhuyzen, Chem. Mater. 2002, 14, 629-635.
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Hydrogen solubility in Room Temperature Ionic Liquids

C. Andy Ohlin® James Vallance®, Tom Welton®, Paul J. Dyson®,
Gabor Laurenczy®

*Institut dc Chlmlc Moléculaire et Biologique, EPFL, CH-1015 Lausanne,
Switzerland. *Department of Chemistry, Imperial College of Science and
Technology, South Kensington, London, SW7 2AY, UK

The solubility of hydrogen gas in twelve room temperature ionic liquids
(RTILs) has been studied.

A considerable number of hydrogcenation and hydroformylation recactions
using ionic liquids as solvents has been reported in the literature [1] and
while the solubility of certain gases, in particular CO,, has been studied [2],
the solubility of H> has proven more difficult to detcrmine with traditional
methods duc to its low solubility. In our investigation we have been able to
determine the concentration of H; in RTILs using high-pressure NMR tech-
niques.

We have found that the solubility of H; in thc RTILs varics rclatively little
in l-alkyl-3-methyl-imidazolium and 1-alkyl-pyridinium type ionic liquids,
irrespective of the anion. However, the solubility in one of our chosen ionic
liquids was found to be notably higher and the solubility of hydrogen in this
ionic liquid was determined at a range of temperatures and pressurcs.

We have also detcrmined the hydrogen concentration in the same range of
ionic liquids containing an organic substrate and conducted hydrogenation
reactions in order to correlate the hydrogen solubility with the catalytic
tumover frequency.

The Swiss National Science Foundation is thanked for financial support (Grants
2000-067976.02 GL and 21-66918.01 PJD)

[1] a) PJ. Dyson: Appl. Organomet. Chem. 2002, 16(9), 495-500. b) P.
Wasserscheid, K. Wilhelm: Angew. Chemie Int. Ed. 2000, 39, 3772-
3789

[2] J.L. Anthony, EJ. Maginn, J.F. Brennecke: J. Phys. Chem. B 2002,
106, 7315-7320
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HHH/HHT Equilibria in Lanthanide Containing Helicates
Thomas B. Jensen, Jean-Claude G. Biinzli

Institute of Molecular and Biological Chemistry, Swiss Federal Institute of
Technology Lausanne, BCH 1404, CH-1015 Lausanne, Switzerland

The heteroditopic ligands L*®, NEL"® and LAE self-assemble with lantha-
nide ions in acetonitrile solution to yield homodimetallic triple-stranded
helicates of general formula [anL3] and with palrs of different lanthanide
ions to build heterodimetallic edifices [LnLn’ Ls]% [1).

R

In order to understand the factors leading to the recognition of lanthanide
ions by the ditopic ligands the equilibria between the HHH (head-head-
head) and HHT (head head-tail) isomers of [LnyLs]** were studied by vari-
able temperature "H NMR. Analysis of the data yielded equilibrium con-
stants as well as AH and AS values for the equilibria.

The results are rationalised in terms of differences in interactions between
ligand strands in the helicates, with subtle differences being responsible for
either the HHH or the HHT isomer being predominantly formed.

R=H LB
R = NEt, NEt,LAB

R=Cl LAE

[1] N. André, R. Scopelliti, G. Hopfgartner, C. Piguet, J.-C. G. Biinzli,
Chem. Commun. 2002, 214,
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Self-assembly of metallomacrocycles using tridentate ligands
Thomas Brasey, Andrey Buryak, Rosario Scopelliti and Kay Severin*
Ecole Polytechnique Fédérale de Lausanne, 1015 Lausanne, Switzerland
Neutral metallomacrocycles with lnghly mterestmg supramolecular
properties have already been obtained using Ru", Rh™ and Ir'" halfsandwich
complexes [1]. In continuation of these studies, P d" and Re' complexes were

investigated.
Pd" macrocycles were obtained using the general reaction depicted below:

R, cl ci L= oo
i \Pd/ \Pd/ base Y J OH
—_— I
c‘/ NIZN macrocycle o
] 3
1:R=E SN Som
1': R=Bu

2-Hydroxynicotinic acid (2) provides a tetramic macrocycle, whereas an
octameric one is obtained with 2,3-dihydroxypyridin (3).

A Re' trimeric macrocycle (4) stabilizing a tris-benzene complex of Ag* was
obtained by reaction of [Re(CO);Br;)(NEts), with 3-hydroxy-1,2,3-
benzotriazine-4(3H)-one:

z \l /co
oc\ / Noy-No - \co

9 BF, p AGIW-CeHelOHa 4

oc l ~co

m H. Piotrowsky, G. Hilt, A. Schulz, P. Mayer, K. Polborn, K. Severin,
Chem. Eur. J. 2001, 7, 3196-3208
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Towards Double-decker, Metallo-organic Supramolecular Mesogens

Organic Chemistry

E. Heirtzler,*” S. 1. G. Dias”, 1. Prokes, P. Craggy

# School of Physical Sciences, University of Kent, Canterbury, CT2 7NH

UK; ¥ Department of Chemistry, University of Excter, UK; 3 School of
Pharmacy and Biomolccular Scicnccs, University of Brighton, UK

Supramolccular cngincering of reversible and directional non-covalent
forces can lead to long-range ordering in liquid crystallinc materials.[1] Infer
alia, the introduction of mctallo-organic functionality, e.g., rcdox activity,
clectrical conduclivity, coloration and anisotropy is attractivc[2], as is a [lat
molecular topology for discotic ordering via n-stacking intcractions.[3]

2+

The preparation and characterisation of hybrid quinoxalinc-pyridine ligand
systems bearing long-chain alkyl cther groups and their sclf-assembled, flat
dicopper(I) complexes will be discussed.[4] Helically chiral/meso
stereoisomerism is cxamined using dynamic NMR spectroscopic methods
and scmi-cmpirical calculations on rclatcd compounds.

[1] Gulik-Krzywicki, T.; Fouquey, C.; Lebn, J.-M. Proc. Nall. Acad. Sci.
USA 1993, 90, 163.

[2] Even, M.; Heinrich, B.; Guillon, D.; Guldi, D. M.; Prato, M.; Deschenaux,
R. Chem., Eur. J. 2001, 7, 2595; Tschierske, C. Angew. Chem.-Int. Ed. 2000,
39, 2454; El-ghayoury, A.; Douce, I..; Skoulios, A.; Ziessel, R. Angew.
Chem.-Int. Edit. 1998, 37, 2205.

[3] Farges, J.-P. in Organic Conductors -Fundamentals and Applications;
Hermann, A.M., Ed.; Marcel Dekker: New York,1994.

[4] Heirtzler, F.; Neuberger, M.; Kulike, K. J. Chem. Soc., Perkin Trans. 1
2002, 809, Dias, S. 1. G.; Heirtzler, I. submitted, 2003.
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Targeting Inherently Chiral trans-2 and trans-3 Addukts of Ceo with
Troger’s Base Derivatives

Scrgey Scrgeyev, Frangois Diederich
ETH Honggerberg, 8093 Ziirich, Switzerland

Tether-dirccted remote functionalization has been successfully uscd for the
regio- and stercoselective preparation of bis- to hexakis-adducts of
buckminsterfullerene Cgo [1]. In particular, optically active cis-3 derivatives
have been synthesized stercospecifically by using chiral tethers [2].

However, targeting the inherently chiral Cy-symmetrical trans-2 or trans-3
adducts with the addends in the oppositc hemispheres of Ceo by this strategy
rcmains unknown. The main challenge is finding a largc but conforma-
tionally constrained chiral tether. We have used tethered malonates derived
from Tréger’s basc to synthcsize new derivatives of Cg with excellent
regiosclectivity by double Bingel reaction.

[1] F. Diederich, R. Kessinger, Acc. Chem. Res. 1999, 32, 537.
[2] R.Kessinger, C. Thilgen, T. Mordasini, F. Diederich, Helv. Chim. Acta
2000, 83, 3069.
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Asymmetric Cyclopropanation of Olefins using a New in situ Generated
Phenyliodonium Ylide

Paul Miiller*, and Ashraf Ghanem

Department of Organic Chemistry, University of Geneva, 30 Quai Ernest
Ansermet, CH-1211 Geneva 4, Switzerland

The reaction of diazo compounds with transition metal catalysts affords a
metallocarbene which may be transferred to an appropriate substrate. A
large number of chiral non-racemic catalysts arc available to effect enanti-
oselective carbene transfer. Phenyliodonium ylides react with Rh(Il)- or
Cu(I)-catalysts to afford the same metallocarbene intermediates and, ulti-
mately, the same products as the corresponding diazo compounds.'

We have developed a user-friendly one-pot procedure for olefin cyclopro-
panation using Meldrum'sacid (1) and PhI(OAc), for in situ generation and
decomposition of the ylide 2.2 The reaction proceeds well with 5 mol% of
catalyst and a 10-fold excess of olefin. The system is compatible with chiral
Rh(II)-catalysts. The enantioselectivity for cyclopropanation of styrene with
[Rhz{(S)-nttl}4] is identical to that obtained with isolated ylide 2.

PhI(OAc), (1.4 equiv.)

Al,0, (2.3 equiv.)
>< mol. sieves ><

CH,Cl,

Ph
%(L * A\ o o
o) o)
X H [Rh{(S)-nttl}] (5 %) Ph
1X=H

390%, 43% ee
2X=1IPh

(1) P. Miiller, C. Boléa, Helv. Chim. Acta 2002, 85, 483.
(2) P. Miiller, Y. Allenbach, E. Robert, Tetrahedron: Asymmetry 2003, 14,
779.
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Tin-Free Radical Carboazidation

Philippe Panchaud and Philippe Renaud®
Departement fiir Chemie und Biochemic, Universitit Bern

Freiestrasse 3, 3012 Bern, Switzerland

Recently, we reported a useful procedure for the formation of both C-N and C-C
bonds in a singlc step and its application towards straightforward syntheses of
lactams [1,2]. The most efficicnt version of this procedure uses hexabutylditin as
chain transfer reagent. Despite their interesting and well-suited properties for
radical chemistry, tin derivatives are not used in the industry since they are very
toxic and difficult to remove from the final products. We report here that
tricthylborane can attractively substitute hexabutylditin.

o

0 N
H0, rt 3
E‘o)l\,l + \() + PhSONg + B8 — 2 o
1 equiv 2 equiv 3equiv 2.5 equiv 90%
1.2 equiv 1 equiv 3equiv  3equiv 79%

This tin-free procedure is not only environmentally friendly but it also provides
the possibility of running the reaction with an excess of either the alkene or the

radical precursor.

[1] P. Renaud, C. Ollivier and P. Panchaud, Angew. Chem. Int. Ed. 2002, 41,
3460.
[2] P. Renaud, P. Panchaud and S. Zigmantas, submitted for publication.
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Asymmetric Michael addition catalyzed by N-iPr-2,2’-bipyrrolidine
Application in the synthesis of (+) or (-)-Botryodiplodin

Olivier Andrey, Annick Vidonne, Alexandre Alexakis*
University of Geneva, Quai Emest Ansermet 30, CH-1211 Geneva

Chiral pyrrolidine derivatives such N-iPr-2,2’-bipyrrolidine iPBP catalyze
the asymmetric Michael addition of aldehydes or ketones to nitroolefins [1].
The intermediate involved in this reaction is a reactive in situ formed
enamine obtained from the pyrrolidine moiety and the aldehyde or the
ketone. Very high enantioselectivities have been obtained depending of the
nitroolefin and the carbonyl compound

0 Ry
NO, o} H /k 15%
R1/\/ iPBP )H)\I,.-Noz
+ —_ . R
Rz Rs)l\/Rd 3
Ry Ry
Ry = aryl or alkyl R3 = H or alkyl dr: up to 95:5
R2 =H or alkyl R4 =H, OH or alkyl ee: up 10 98.5%

This methodology could be applied for the synthesis of Botryodiplodin, a
metabolite of Penicillium roqueforti which exhibits antibiotic activity. Our
retrosynthetic analysis has converged to the addition of propionaldehyde to
nitroolefin 1 which could give the intermediate 2 and then the desired
Botrodiplodin. This synthesis is actually in development in our laboratory.

[0} O2N

o
_ =, A
¥z
Holzg\ Hol:f\ HO NO, * HJ\/
Botryodiplodin 2 1

[1] Alexakis, A.; Andrey, O. Org. Lett. 2002, 4, 3611.
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Oxazoline-imidazolin-2-ylidene Iridium Complexes:
Enantioselective Hydrogenation of Unfunctionalized Olefins

Steve Nanchen and Andreas Pfaltz’

University of Basel, Department of Chemistry, St-Johanns-Ring 19
CH-4056 Basel, Switzerland

Cationic iridium complexes of P,N-ligands have been shown to be efficient
homogenous catalysts for the hydrogenation of unfunctionalized olefins.
Many variations of the phosphinooxazoline (PHOX) ligand have given rise
to a library of catalysts with high activity and enantioselectivity for a large
range of alkenes.!"!

Recently, analogues of P,N ligands, where the Phosphorus is replaced by a
N-heterocyclic carbene have been developed.!”" ¥ This new class of ligands,
which are versatile and easily accessible, shows interesting catalytic activity
in olefin hydrogenations.”!

Oxazoline-imidazoline-2-ylidene iridium complexes (1) and related struc-
ture have been tested for catalytic efficacy. To get a better understanding of
these new systems, structural data have been investigated.

(:“,‘\g)\NF\) )

R, C[\_/] eR‘

[1] Pfaltz, Andreas; Blankenstein, Joerg; Hilgraf, Robert; Hoermann,
Esther; Mclntyre, Steven; Menges, Frederik; Schoenleber, Marc; Smidt,
Sebastian; Wuestenberg, Bettina; Zimmermann, Nicole; Adv. Synth.
Catal.; 2003; 345(1+2); 33-44.

[2] Herrmann, W. A.; Goossen, L. J.; Spiegler, M.; Organometallics; 1998,
17(11), 2162-2168.

[3] Perry, M. C.; Powell, M. T.; Cui, X.; Hou, D.-R.; Reibenspies, J. H.;
Burgess, K.; J. Am. Chem. Soc.; 2003; 125(1), 113-123.
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Formylation with Compressed CO,:
Highly Efficient Catalytic Synthesis of N-Formylmorpholine

Michacl S. Schneider, I.eo Schmid, Alfons Baiker

Institute for Chemical and Biocngineering,
ETH Honggerberg, CH-8093 Ziirich

Carbon dioxide fixation has gained considerable attention due to cnviron-
mental considerations and its large-scale availability at low cost [1]. Replace-
ment of cnvironmentally harmful C;-building units used in chemical
synthesis by non-toxic and easy to handle CO, represents an interesting chal-
lenge for green chemistry.

We show that formylation of morpholine in compressed CO, using a biden-
tate ruthenium catalyst RuCI2(dppe),, which has been applicd recently in the
synthesis of N,N-dimethylformamide [2], affords very high N-formylmor-
pholinc production ratc at almost 100% sclectivity. N-formylmorpholine is
used in large scale amounts in industry for BTX extraction [3].

H Lo}
T=100°C
n p=200 bar Y
E j + CO; + H; [Nj
© (¢}
cat: RuCh(dppe),

dppe = PPhy(CH,),PPh;

Video monitoring studics of the reaction mixture during rcaction revealed a
complex multiphase system including formation of solid carbamate, which
strongly influenced the efficiency of the reaction. In-situ infrared spectros-
copy gave additional information to unravcl the changes in number and com-
position of the phascs.

[1]  A. Baiker, Appl. Organometal. Chem., 2000, 14, 751.
[2] O. Kricher, R.A. Koppel, A. Baiker, Chimia, 1997, 51, 48.
[3] E. Cinelli, S. Noe, G. Paret, Hydrocarbon Process., 1972, 51(4), 141.
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Improved Biphenol Phosphoramidite Ligands for the Enantioselective
Copper-Catalyzed Conjugate Addition of Dialkyl zincs

Damien Polet, Alexandre Alexakis

Department of Organic Chemistry
University of Geneva, 30 quai Ernest Ansermet, CH-1211 Genéve 4,
Switzerland

Phosphoramidite ligands have proved to give high enantioselectivities in
copper-catalyzed 14-addition of dialkylzinc on a variety of Michael
acceptors.[1] In particular biphenol-based ligands such as L1 scem to be
particulary interesting duc to their induced atropoisomerism and the
possiblity to optimize their structure.[1][2]

5 &EF

This work reports the structural changes in the biphenol core of the ligand
(Rl and R?), and the influence in cnantiosclectivity in 1,4-addition. The best
ce’s reported were obtained for acyclic nitro-olefins.

[1] Alexakis, A.; Benhaim, C. Eur. J. Org. Chem. 2002, 3221-3236.

[2] Alexakis, A.; Rosset, S.; Allamand, J.; March, S.; Guillen, F.; Benhaim,
C. Synlett 2001, 9, 1375-1378.

[3] Alexakis, A.; Benbaim, C.; Rossct, S.; Humam, M. J. Am. Chem. Soc.
2002, /24, 5262-5263.
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Dearomatization and Arene Exchange Reactions with
[M°-Benzene)Mo(CO);] : Difference in Reactivity with Cr

E. Peter Kiindig,' Charles-Henry Fabritius, Gabriele Grossheimann,
Fabrice Robvieux, Patrick Romanens and Gérald Bernardinelli

University of Geneva, Department of Organic Chemistry
30 Quai Emest Ansermet, CH-1211 Geneva 4

Complexation of an arene to the electrophilic Cr(CO); fragment has been
extensively investigated and applied in organic synthesis [1]. Surprisingly
no parallel development has taken place with the analogous Mo compounds.
M-H and M-C bonds are stronger in Mo than in Cr-complexes and different
patterns of reactivity can be expected. This has recently been confirmed in a
first example of Mo-mediated arene transformation [2].

Another distinct difference in arene M(CO); complexes of Cr and Mo lies in
the ease of substitution of the metal-bound arene. Cr complexes, with few
exceptions [3], are inert at temperatures below 150 °C whereas Mo
complexes are labile at room temperature. We now show that this feature
can be used successfully in the synthesis of a range of functionalised
complexes. Some examples are shown below and first investigations into

their reactivities will be shown in the poster.
O+

@ 1
|
Mo(CO),

THF, RT
. © Riilith
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[1] A. R. Pape, K. P. Kaliappan, E. P. Kiindig, Chem. Rev. 2000, 100, 2917.
[2] E. P. Kindig, C.-H. Fabritius, G. Grossheimann, F. Robvieux, P.
Romanens, G. Bemardinelli, Angew. Chem. Int. Ed. 2002, 41, 4577.
[3] E. P. Kiindig, M. Kondratenko, P. Romanens, Ang. Chem. Int. Ed. 1998,
37,3146-3148.
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The transmetallation of silyl sulfinates and its application

Xiaogen Huang, Craita Cotinica, Maris Turks, Laure Bouchez, Pierre
Vogel’
Institut de chimie moléculaire et biologique de I’Ecole Polytechnique
Fédérale de Lausanne, BCH CH-1015 Lausanne- Dorigny

1-Oxy-1,3-dienes 1 reacting with silyl enol ethers or allyl silanes 2 in the
presence of SO, and Lewis acids as catalysts generate silyl sulfinate
intermediates 3.

o
R\ N Y 7
o g
_/>—<_ + SN Laso, X OR/ “osic
1 OR 2 CH,Cly, -78°C Y R
R =0Bn, OGreen... X=CHz 0O Z
R'=H, OAc, ... Y =CHg,H 3

Z=CHy H
Under the catalysis of either Pd(PPhs)s or Pd(OAc),, silyl sulfinates 3
undergo the silicon/palladium transmetallation. The formation of silyl
acetate is the driving force of these reactions. When the sulfinyl palladium
complexes 4 or 5 are formed, they undergo either reductive elimination to
give the allyl sulfones 6, or elimination of SO, in the presence of a proton
source giving retro-ene products 7.
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This procedure leads to higher yxelds of polypropionate fragment than a

former procedure using NH4Cl/MeOH'.
O OR* |
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1. B. Deguin, J. M. Roulet, P. Vogel, Tetrahedron Lett., 1997, 38, 6197.
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Successive Cleavage of Allylic Ethers by Polysulfone

Dean Markovi¢, Peter Steunenberg and Pierre Vogel*

Laboratory of Glycochemistry and Asymmetric Synthesis, BCH CH-1015
Lausanne- Dorigny

Polysulfones (copolymers of alkene and SO,) are capable to isomerise al-
kenes. The process implies the formation of an initial allyl radical, formed
by a chain-process involving the hydrogen transfer between the alkene and
the intermediate allyl radical. The formation of the latter intermediate is two
steep process in which a RSO, radical abstracts first an electron from the
alkene with formation of an radical cation. In the second steep the latter
loses a proton with formation of an allyl radical.

Accordingly, the rate of the polysulfone catalysed alkene isomerisation de-
pends strongly upon its ionisation potential. This fact has been used to in-
vent a new strategy for alcohol, aldehyde, ketone and hemiacetal protec-
tions. While allyl ethers are not isomerised with polysulfone, metahallyl
ethers are isomerised into the corresponding enol ethers (and then hydro-
lysed) on heating with polysulfone catalyst. Prenyl ethers and methylprenyl
ethers are isomerised much faster. A polyol protected as allyl, metallyl and
methylprenyl ethers will be deprotected under neutral conditions by the
polysulfone with the following reaction sequence.

HO HO
H
Polysulfone O o Polysulfone o
80 °C 120°C
Q  neat

solution o 7\ O%\

O/\/
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Coordination Chemistry at the Silica Surface:
Towards New Materials for Photochemical Applications

Dominik Brithwiler* and Heinz Frei

Physical Biosciences Division, Lawrence Berkeley National Laboratory,
University of Califomia, Berkeley, CA 94720

A method is presented which allows the covalent attachment (grafting) of
isolated metal centers on mesoporous silica in a pre-sclected oxidation state.
The structure of Ru(Ill) and Ni(Il) ammines grafted by this method was
studied by UV-Vis, FT-IR, and X-ray absorption spectroscopy [1]. Hydro-
gen bonding between ligands (NHs or H20) and surface silanol groups was
found to play an essential role in determining the reaction pathways and
subsequent stabilization of the transition metal complexes.

NH;
HN B0 oH

H;N NH,

HyN NH, H0 NHj3 Q
0° ‘I) 0° OH ('> 0 0 <|) 0
7771 \77771 7777l
Si Si Si Si Si Si

Grafting of Ni(Il) amminc complexes onto mesoporous silica containing
isolated Ti(IV) centers [2] resulted in the formation of surface-anchored
Ti(IV)-O-Ni(Il) groups |1]. Moieties of this kind arc of special intcrest for
demanding photochemical applications, such as the reduction of CO; using
H>0 as electron source and visible light as encrgy source.

* Current Address: Department of Chemistry and Biochemistry,
University of Bem, Freiestrasse 3, CH-3012 Bem

[1] D. Brithwiler, H. Frei, J. Phys. Chem. B, in press.

[2] J. M. Thomas, G. Sankar, Acc. Chem. Res. 2001, 34, 571.
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interdisciplinary, critical approach and way
of thinking was (and is) often remarkable.

Starting with the investigation of the
conformation of synthetic optically active
macromolecules [3], his research interests
involved the following, partially overlap-
ping, topics, listed more or less in chrono-
logical order: mechanistic studies of dehy-
drogenases [4]; conformational properties
of aromatic amino acid-containing oligo-
peptides [5]; spectroscopic properties of
polypeptides and proteins [6]; the use of
proteases for catalyzing the synthesis of
peptides [7]; the isolation and characteriza-
tion of plant proteases and protease
inhibitors [8]; the solubilization of enzymes
in inverted (reverse) micelles (Luisi was
one of the pioneers to open the field of
micellar enzymology) [9]; organogels and
cubic phases [10]; self-organization of
aggregates [11]; gels and liposomes as
drug delivery systems [12]; synthetic
minimal cells [13]; biogenesis of specific
biopolymer sequences [14]; autopoietic
systems [15]; reproduction of surfactant
aggregates [16]; functionalized liposomes
and micelles [17]; micromanipulation of
cell-sized (giant) vesicles [18]; emergence
in chemistry [19]; origin of life [20]. In the
field of the origin of life he has emphasized
the importance of compartments in early
prebiotic evolution; and his group is known
for having introduced the notion of self-
reproducing micelles and vesicles.

During the last ten years, Pier Luigi
Luisi has initiated and partially chaired
three COST chemistry actions for ‘Molecu-
lar Recognition Chemistry’ (action D7,
1992-1997), ‘Supramolecular Chemistry’
(action D11, 1998-2003), and ‘Prebiotic
Chemistry and Early Evolution’ (action
D27, 2001-2007), [21].

The two main research projects that
Luisi has followed during the last couple of
years at the ETH are briefly mentioned
here, as these projects are the ones he will
‘export’ to Rome. These projects have the
working titles ‘Minimal Cell’ and ‘Never
Born Proteins’. Luisi is interested in the
construction of a ‘minimal cell’. Using li-
posomes (vesicles) as models for the cell
compartment, and utilizing the know-how
of his group to introduce biological macro-
molecules and other biochemicals into the
liposomes, Luisi asks the question: ‘What is
the minimal and sufficient number of
genes/enzymes to introduce into a lipo-
some, so that this becomes viable minimal
cellular life?’

The newest project of Luisi has to do
with the ‘never born proteins’, a subject at
the border between chemistry and molecu-
lar biology, starting from the realization
that the number of proteins we have on

Earth is a tiny fraction of the theoretically
possible number (Luisi says that the ratio of
existing proteins to possible proteins corre-
sponds to the ratio of the size of the uni-
verse to the size of an atom!). Based on to-
tally random DNA sequences that are not
present in any data bank, novel proteins are
synthesized by the so-called phage display
technique and studied for their structural
and biochemical properties. With this proj-
ect, Luisi plunges — as he says — into ‘the
universe of the never born proteins’,

Dealing with research on questions on
the origin of life, one is confronted with a
multi-disciplinary problem, and one is even
inevitably confronted with the difficult task
of trying to formulate a definition of a liv-
ing system, a definition of life, that Luisi
draws from his studies on autopoiesis [22].
Luisi has been dealing with this type of
question for several years with great enthu-
siasm and energy and the wish that the dis-
cussion and thoughts about life’s origin is
spread to the broader public. For this, he al-
so initiated for example the production and
wrote the script of a scientific movie about
the origin of life [23]. This movie won
the 2001 award — The Golden Serpent — in
the Filmébidos International Festivals at
Obidos (Portugal), for the best scientific
movie.

In addition to all his scientific activities,
Pier Luigi Luisi initiated 1985 the so-called
‘Cortona week’, an unique one-week gath-
ering in Cortona (Tuscany, Italy), for the
benefit of ETH PhD students and young re-
searchers [24]. The ‘Cortona idea’ came
from the recognition that the academic
training is capable of ‘producing’ excellent
specialists in one single discipline, but so-
ciety’s problems cannot be solved by one
discipline alone, they need the combination
and integration of many disciplines — and
university students often miss completely
this kind of integration. In Cortona, science
students meet with famous scientists and
philosophers from other universities, but al-
so with artists, economists, poets, psychol-
ogists, religious leaders. In addition to tra-
ditional lecture presentations, followed by
extended discussions, there are practical
workshops in the arts — that should remind
one of the importance of music, painting,
body awareness, and spirituality [24].

Among the other activities in the inte-
gration between science and humanities,
the successful interdisciplinary series of
lectures organized in the winter term
2000/01 is mentioned: ‘From the Origin of
the Universe to the Evolution of the Con-
sciousness’ (‘Vom Ursprung des Univer-
sums zur Evolution des Geistes’) [25].

Along the many diverse activities dur-
ing the last thirty years at the ETH, Luisi
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certainly met many different people from
different disciplines and cultures. Among
those who had a significant influence on his
life, he likes to remember his mentor Prof.
Piero Pino (1921-1989), who always be-
lieved in Luisi’s ideas and supported him in
difficult moments; and particularly impor-
tant was the friendship with the late Fran-
cisco J. Varela (1946-2001). Together with
Varela, Luisi has been participating in the
Mind and Life meetings, hosted every two
years by His Holiness the 14" Dalai Lama,
where scientists of the West meet with Bud-
dhist Tibetan scholars.

Finally, it is worth noting that Pier Lui-
gi Luisi has also written several Italian
books, including some for children, partly
with the aim of spreading basic scientific
principles among the young generation, i.e.
the booklet ‘Remedius 1’ Alchimista’ [26].

Dear Luigi, on behalf of all your col-
leagues and friends at ETH, we thank you
for all you have done for the students, PhD
students, postdocs, and other coworkers
during your years at the ETH in Ziirich.
Your scientific contributions and your
teaching were within the field of macro-
molecules and surfactant aggregates with a
broadly appreciated elimination of existing
boarders between the different disciplines.
We wish you every success and happiness
in the continuation of your activities in
Rome.

Peter Walde

Department of Materials,

ETH Ziirich, Universititstrasse 6,
CH-8092 Ziirich.

Received: June 28, 2003
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