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EDITORIAL

Invitation to Attend the Fall Meeting
of the Swiss Chemical Society in
Basel, on Thursday, October 17, 2002

On behalf of the Swiss Chemical Society (SCS) and the local Organizing Committee, it
is our pleasure to invite you to attend the 2002 Fall Meeting of SCS. Following the
tradition of alternating universities to host this event, it is now Basel’s turn and we will
do our best to offer you an interesting Fall Meeting in the framework of ‘r+d in life
sciences’, International Trade Fair and Congress for Research and Development, Ana-
lytics and Diagnostics in Life Sciences and the Chemical Industry (Successor of
«ilmac»).

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. Again this year, there will
be a jury in each session giving awards and substantial prizes to the best poster pres-
entations, as well as to the best oral contributions.

The following pages of CHIMIA display more than 300 abstracts of scientific contribu-
tions of the Fall Meeting 2002. Please convince yourself of the diversity and outstanding
creativity of chemists in Switzerland. The wealth and excellence of these contributions
should lure you into participating in this meeting.

The Fall Meeting of the SCS allows all generations of scientists to exchange ideas. It
stimulates future projects and discussions. Swiss chemical research participates in
the frontiers of science, sharing the borders with several other disciplines such as
physics, materials science, biology and the life sciences. This meeting represents the
multifaceted aspects of chemistry, particularly those related to basic and applied
research performed in academic institutions as well as in industry.

For the first ime the ‘Swiss Young Chemists’ Committee’ (JCFch) is taking part in the
Fall Meeting with an initative to provide information about job perspectives through
contacts and workshops with people already working in industry.

Everything is ready now. We therefore look forward to well-attended and lively ses-
sions and to welcoming you in Basel, and we hope you will enjoy the 2002 Fall Meeting
of the Swiss Chemical Society and participate to its success now and in the future.

Prof. Martin Quack Prof. Wolf-D. Woggon
Chairman Chairman
Division Chemical Research Local organizing committee
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11.15-16.00

11.15-11.20

11.20-16.00

16.00-16.30

16.30-16.45

17.00

17.05-18.00

contactchemists.ch

The Swiss Young Chemists’
Committee’s Careers Fair

Foyer 2nd floor.

Participating companies: Actelion (Poster 310),
Ares Serono (Poster 311), Bachem (Poster
312), Baer Management Consulting (Poster
313), Carbogen (Poster 314), Chemspeed
(Poster 315), CibaSC (Poster 316), Lonza
(Poster 317), Nestlé (Poster 318), Novartis
(Poster 319), F. Hoffinann-La Roche (Poster
320), Syngenta (Poster 321)

Welcoming Remarks for contactchemists.ch
Room Hongkong

Company Presentations
Room Hongkong

Coffee Break
Foyer 2nd floor

Awards for the Best Oral and
Poster Presentations

Room Montreal

Chairperson: Wolf-D. Woggon

Analytical Chemistry
I poster and | oral presentation
Jury: J.-L. Veuthey, R. Zenobi

Medicinal Chemistry
| poster and 2 oral presentations
Jury: H.P. Méirki, W. Frostl

Computational Chemistry
1 poster and | oral presentation
Jury: C. Daul, H. Huber

Organic Chemistry

2 posters and 2 oral presentations

Jury: M. Karpf, P. Renaud, J. Robinson,
H. Wennemers

Physical Chemistry
1 poster and | oral presentation
Jury: W. Nau, J. Wirz

Inorganic and Coordination Chemistry
3 posters, 1 oral presentation, and | oral
poster presentation

Jury: H. Berke, T. Kaden

Presentation of the
Paracelsus Prize 2002
Room Montreal
Chairperson: A. Merbach

Lecture of the Paracelsus Prize Laureate 2002
Prof. Martin Quack

Laboratorium fiir Physikalische Chemie,
ETH-Zurich

‘Molecular Spectra, Reaction Dynamics,
Symmetries and Life’

CHIMIA 2002, 56, No. 7/8

DETAILED PROGRAM

10.00-10.10

10.10

10.10-10.30

10.30-10.50

Opening Ceremony
Room San Francisco

Presentation of the
Werner Prizes 2002
Chairperson: A. Merbach

Prof. Jérome Lacour

Werner Prize Laureate 2002

Department de Chimie Organique
Université de Geneve

‘Chiral Ion Mediated Asymmetric Chemistry’
Abstract |

Prof. Werner M. Nau

Werner Prize Laureate 2002

Institut fiir Physikalische Chemie
Universitiit Basel

‘Biopolymer Motions Probed by Fluorescence’
Abstract 2

Analytical Chemistry

11.00-11.15

11.30-12.10

12.10-12.40

12.10-12.25

12.25-12.40

12.40-14.30

General Assembly of the Members
Room Samarkand

Invited Lecture
Room Samarkand
Chairperson: R. Zenobi

B.L. Karger

The Barnett Institute,

Northeastern University, Boston, USA
‘Recent Advances in High Performance LC
(1D and 2D)/Mass Spectrometry for
Proteomic Analysis’

Abstract 3

Contributed Lectures
Room Samarkand
Abstracts 5-6
Chairperson: R. Zenobi

S.D. Friess, R. Zenobi

Department of Chemistry, ETH-Ziirich
‘Intrinsic Mass Signal Intensities of
Protein Digests’

Abstract 5

L. Geiser, S. Cherkaoui, J.-L. Veuthey
Laboratory of Pharmaceutical Analytical
Chemistry, School of Pharmacy, University
of Geneva

‘Nonaqueous Capillary Electrophoresis-
Electrospray-Mass Spectrometry for the
Analysis of Pharmaceutical Compounds’
Abstract 6

Lunch and Poster Session
Foyer 2nd floor
Abstracts 943
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‘In Situ X-ray Absorption Spectroscopy on
Heterogeneous Noble Metal Catalysts’
Abstract 192

Inorganic and Coordination Chemistry

11.15-13.00

13.00-14.30

14.30-16.00

14.30-14.45

14.45-15.00

15.00-15.15

15.15-15.30

15.30-15.45

Oral Presentations of 12 Posters
Room Sidney
Chairperson: H. Berke

Lunch and Poster Session
Foyer 2nd floor
Abstracts 223-309

Lectures

Room Sidney
Abstracts 217-222
Chairperson: T. Kaden

G. Ferrando-Miguel, P. Wu, J.C. Huffman,
K.G. Caulton

Department of Chemistry and Molecular
Structure Center, Indiana University,
Bloomington, USA

Department of Chemistry, ETH Ziirich
‘New Hexacoordinate Dihydride Complexes
of Ru and Os: M(H),(chelate)(PiPr3), with
Chelate ortho-EC¢H3Re' and E, E'= O, Nr';
R,R'=H or CHy’

Abstract 217

M.-L. Lehaire, R. Scopelliti, K. Severin
Institut de Chimie Moléculaire et
Biologique, EPFL-Lausanne

‘Stabilization of Molecular LiF and LiFHF
Inside Metallamacrocyclic Hosts’

Abstract 218

P. Dotta, P.S. Pregosin

Laboratory of Inorganic Chemistry,

ETH Ziirich

‘3,5-Dialkyl Meta Effect in Enantioselective,
Palladium Catalyzed Reactions’

Abstract 219

C.N. McMahon, L. Siegfried, D. Gusmeroli,
T.A. Kaden

Department of Chemistry, University

of Basel

‘Novel Polytopic Ligands with Two Differ-
ent Binding Sites Based on Open-Chain and
Cyclic Structural Elements”

Abstract 220

F. Bonadio“, E. Rusanov®, H. Stoeckli-Evans®,
S. Decurtins®

aDepartement fiir Chemie und Biochemie,
Universitdat Bern

bInstitut de Chimie, Université de Neuchitel
‘New Paramagnetic Complexes Using
“N3;0,” Macrocyclic Ligand as a Building
Block’

Abstract 221

15.45-16.00

CHIMIA 2002, 56, No. 7/8

J. Collot, D. Berdat, J. Gradinaru,

M. Skander, T.R. Ward

Institut de Chimie, Université de Neuchatel
‘Second-Coordination Sphere: Proteins as
Host for Enantioselective Catalysis’
Abstract 222

contactchemists.ch

The Swiss Young Chemists’ Committee’s Career Fair

11.15-16.00

11.15-11.20

11.20-12.05

12.15-13.00

13.15-14.00

14.15-15.00

15.15-16.00

16.00-16.30

Foyer 2nd floor

Participating companies: Actelion (Poster 310),
Ares Serono (Poster 311), Bachem (Poster
312), Baer Management Consulting (Poster
313), Carbogen (Poster 314), Chemspeed
(Poster 315), CibaSC (Poster 316), Lonza
(Poster 317), Nestlé (Poster 318), Novartis
(Poster 319), F. Hoffimann-La Roche (Poster
320), Syngenta (Poster 321)

Welcoming Remarks for contactchemists.ch
Room Hongkong

Company Presentation: Nestlé
Room Hongkong

Company Presentation: Ciba SC
Room Hongkong

Workshop: ‘How to Apply’ by Baer
Management Consulting
Room Hongkong

Company Presentation: Ares Serono
Room Hongkong

Company Presentation: 10 be announced

Room Hongkong

Coffee Break
Foyer 2nd floor

Awards for the Best Oral and Poster Presentations

16.30-16.45

Room Montreal
Chairperson: W.-D. Woggon

Presentation of the Paracelsus Prize 2002

17.00

17.05-18.00

Room Montreal
Chairperson: A. Merbach

Lecture of the Paracelsus Prize Laureate 2002
Prof. Martin Quack

Laboratorium fiir Physikalische Chemie,
ETH-Ziirich

‘Molecular Spectra, Reaction Dynamics,
Symmetries and Life’
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Analytical Chemistry

Determination of Short-Chain Polychlorinated Paraffins in
Fish Samples by HRGC-NICI-LRMS

Margot Reth, Michael Oehme* and Zdenek Zencak

Organic Analytical Chemistry, University of Basel, Neuhausstr. 31,
CH-4057 Basel, Switzerland

In recent years increasing attention has been paid to short-chained poly-
chlorinated n-Alkanes (PCAs) because of their wide application, their per-
sistence and their toxic potential. However, due to the complex composition
of PCA mixtures (thousands of congeners) their analysis is very demanding
and mainly carried out by high resolution mass spectrometry (MS). Cur-
rently, information about environmental levels of PCAs is very scarce for
Western Europe [1].

To make PCA analysis more applicable, an analytical method has been de-
veloped for quantification of Cq - Cy3 PCAs in fish samples based on high-
resolution gas chromatography combined with negative ion chemical ioni-
zation low resolution MS in the selected ion monitoring mode. The clean-up
procedure includes fat elimination by adsorption chromatography on silica
gel impregnated with concentrated H,SO4 followed by separation from other
organochlorines on florisil.

Polychlorinated biphenyls could be completely separated from PCAs, also
partly toxaphenes. Recoveries were between 80-90 %. The linear range was
1 - 100 ng and the limit of detection 1 ng of technical PCA mixture at a sig-
nal-to-noise ratio of 3:1. Details of the developed method and levels of
PCAs in fish from the North Sea will be presented.

[11 D. Muir, G. Stern, G. Tomy, The Handbook of Environmental
Chemistry, 2000, 3, 203.

CHIMIA 2002, 56, No. 7/8

Analytical Chemistry 34
Gas/Particle Separation and Sampling of Aromatic Oxidation Products
M. Sax', M. Kalberer', R. Zenobi', D. Paulsen?, U. Baltensperger®

'ETH Ziirich, 8093 Ziirich, Switzerland.
2Paul Scherrer Institut, 5232 Villigen-PSI, Switzerland

As aerosol particles have important effects on human health, the formation
of secondary organic aerosols (SOA) from gaseous precursors is of great
current interest. The goal of this investigation is to find an appropriate sys-
tem for analyzing gaseous and particulate compounds involved in SOA
formation from aromatics. Two different sampling methods were character-
ized, one consisting of polyurethane foam (PUF) adsorbents and the other
consisting of annular diffusion denuders operated along with particle filters.
For the test experiments with the two sampling setups a 0.1m® bag made of
Teflon™ was used. A mixture of 6 compounds (glyoxal, 2,6-dimethylben-
zoquinone, glyoxylic acid, pyruvic acid, 3,5-dimethylbenzoic acid, 2,5-di-
methylbenzaldehyde) that are known to be volatile aromatic oxidation prod-
ucts is flushed into the bag with N,. The PUF arrangement consists of a
Teflon™ coated quartz fiber filter (QFF) followed by two PUFs whereas the
denuder system consists of two annular denuders followed by a QFF and a
third backup denuder. Compounds were extracted from denuders and PUFs
and derivatized |1, 2, 3]. The first PUF clearly adsorbs most of the gaseous
phase (80-100%). The most volatile compounds (e.g. glyoxal) are found ex-
clusively on PUF 1 whereas the most nonvolatile compounds are found also
on the filter, leading to an overestimation of the particle phase. The results
in the sampling and separation efficiency of the comparison of the denuder
and PUF system will also be presented.

[11 L.A. Gundel, V.C. Lee, K.R.R. Mahanama, R K. Stevens, J.M. Daisey,
Atmos. Environ. 1995, 29, 1719.

[2] R.L. Maddalena, T.E. McKone, N.Y. Kado, Atmos. Environ. 1998, 32,
2497.

3] J.Z. Yu, R.C.Flagan, J.H. Seinfeld, Environ. Sci. Technol. 1998, 32,
2357.

35

FAST LC-MS ANALYSIS OF WITHANOLIDES IN CRUDE
PLANT EXTRACTS USING MONOLITHIC COLUMN.

S. Souverain, B. Kaufimann,S. Cherkaoui, P. Christen, J.-L. Veuthey.
School of Pharmacy, Laboratory of Phannaccutical Analytical Chemistry, University of Geneva.

Liquid chromatography coupled to mass spectrometry (LC-MS) has gained
wide acceptance in the field of phytochemical analysis. High sensitivity and
selectivity as well as the possibility of structure elucidation make this
technique a powerful tool to analyze complex samples. However, due to the
complexity of plant extracts, LC often requires relatively long analysis
times. Among the different approaches to reduce the analysis time without
sacrificing the analytical performance, the recent introduction of monolithic
columns has attracted considerable interest !'). In fact, because of its bimodal
pore structure, high flow rates can be applied maintaining high efficiency
and low back-pressure. The usefulness of these columns to achieve fast
analysis of pharmaceuticals, as well as drugs and metabolites has already
been demonstrated? and the on-line combination of monolithic columns
with mass spectrometry provides the fast separation power of
clromatographic support and the high sensitivity and selectivity of specific
detector.

In this contribution, the use of a Chromolith® column coupled to
electrospray ionization mass spectrometry (ESI-MS) is presented for the
qualitative and quantitative analysis of three withanolides. The latter are
polar steroidal compounds, occurring almost specifically in the Solanaceae
family. Results obtained with this new material are comparcd with those
achieved with a conventional particulate column. Finally, method
performances are evaluated and the final method is successfully applied to
determine these secondary metabolites in crude plant extracts (Jochroma
gesnerioides (Kunth) Miers (Syn. I. coccineum Scheidweiler)) obtained by
three different extraction methods: the conventional Soxhlet extraction and
two faster methods, the microwave assisted extraction and the pressurised
solvent extraction.

(1] K. Cabrera, D. Lubda, A new monolithic-type hplc column for fast separations, J. High
Resol. Chromatogr., 23, 93 (2000),.

{2] R.Plumb, G. Dear, D. Mallett, J. Ayrton, Direct analysis of pharmaceutical compounds
in human plasma with chromatographic resolution using an alkyl-bonded silica rod
column, Rapid Commun. Mass Spectrom., 2001, 15, 986-993.

36

RAPID ANALYSIS OF FLUOXETINE IN PLASMA BY LC-MS
USING ON-LINE SAMPLE EXTRACTION.

S. Souverain, M. Mottaz, S. Cherkaoui, J.-L. Veuthey.
Schoo! of Pharmacy, Laboratory of Pharmaceutical Analytical Chemistry, University of
Geneva.

Fluoxetine is an oral antidepressant for oral administration and belongs to
the selective serotonin reuptake inhibitor (SSRI) family. It is used to treat
depression, bulimia and obsessive compulsive disorders. Through N-
demethylation, fluoxetine is extensively metabolised in the liver to
norfluoxetine. Therefore, because of its pharmaceutical potential and
increasing popularity, reliable analytical methods for monitoring fluoxetine
and its primary metabolite in biological fluids are highly desirable.

Liquid chromatography coupled to mass spectrometry (LC-MS) is nowadays
considered as the method of choice for the fast, selective and sensitive
analysis of drugs and metabolites in biological fluids. In order to achieve
high throughput analysis, new extraction methods are developed. Among the
different strategies being applied, the use of new supports with large particle
size allowing the direct injection of complex matrices in the analytical
system has received wide acceptance. These supports, used as a precolumn
to clean and concentrate analytes of interest, can be connected to an
analytical column in a column-switching set-up.

In the present investigation, a fast bioanalytical method was developed for
quantitation of fluoxetine and its primary metabolite, norfluoxetine in
plasma. It was based on the solid phase extraction of biological sample onto
a stationary phase containing large particles coupled on-line with an
analytical LC column. The extraction step was performed within an OASIS
precolumn (35 x 0.3 mm; d, 30 um) at high flow rate conditions (450
pL.min™"). The separation was carried out on a Discovery HS C18 column
(50 x 2.1 mm; d, 3 pm) coupled to an electrospray ionisation - mass
spectrometer detector (ESI-MS). Method performances were evaluated and
proved to fulfil analytical criteria. Furthermore, the developed method
exhibited a sufficiently high sensitivity to monitor drug levels in the low ppb
range.
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Analytical Chemistry 41

Determination of Quinolone Antibiotics in Poultry Using Liquid
Chromatography with Mass Spectrometric Detection

Markus Zehringer and Matthias Stockli
State-Laboratory Basel-City, Kannenfeldstr. 2, Postfach; CH-4012 Basel

Antibiotics are widely used in animal farms to advance meat production and
to batttle against infectious diseases and parasites in animals. Fluoroquino-
lones are utilised since a few years both as veterinarian and as human
antibacterials. Numerous studies show a developing resistance of bacteria
against fluoroquinolones which is the main concern about these drugs. End
of January 2002 the European Union banned all imports of animal products
from China due to the presence of chloramphenicol residues. In consequence
of the ban some Swiss State laboratories started a rigorous control of all
imports of poultry from China.

The method of choice for the analyses of fluoroquinolone residues is liquid
chromatography (LC) with fluorescence detection (FL). Separation of the
analytes is realized either by ion pair chromatography or reversed phase
chromatography [1-2]. On the basis of a LC-FL method the State laboratory
of Basel-City developed a routine method with LC/MS. After a single
extraction with water/acetonitrile the analytes are separated on a RP18
column and identified by means of their typical mass fragments. The method
allows the determination of 7 fluoroquinolones and two quinolones in a
single run with a detection limit of 10 pg/kg. If necessary results are assured
by means of daughter ions from LC-MS-MS analyses.

[1) Bauer, J.F, Howard, S. and Schmidt, A.: High-performance liquid chromatographic
determination of several quinolone antibacterials in medicated fish feed. J. of Chrom. 514
(1990), 348-354.

[2] Yorke, J.C. and Froc, P.: Quantitation of nine quinolones in chicken tissues by high-
performance liquid chromatography with fluorescence detection. J. of Chromatogr. 882
(2000), 63-77.
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Analytical Chemistry 42

Dichloromethane Enhanced Negative Ion Chemical lonization of
Polychlorinated n-Alkancs

Zdenek Zencak and Michael Oechme*

Organic Analytical Chemistry, University of Basel, Neuhausstr. 31,
CH-4057 Basel, Switzerland

The analysis of polychlorinated n-alkanes (PCAs) is a demanding task in
analytical chemistry. The thousands of congeners present in the technical
mixture make both the chromatographic separation and the mass spectro-
metric quantification the most demanding step towards the development of a
specific analytical method.

The detection method of choice for PCAs is negative ion chemical ioniza-
tion mass spectrometry (NICI-MS). Under these conditions PCAs form
three main ions: [M-HCI]’, [M-Cl]" and [M+Cl]". The relative abundances of
these ions depend strongly on the degree of chlorination, the position of the
chlorine atoms at the carbon chain and on the sample amount [1]. As a re-
sult, response factors of different congeneres vary by a factor of 15 which
makes the accurate quantification of PCAs impossible since most single
congeneres are not available on the market.

The use of dichloromethane/methane mixtures as reagent gas for NICI has
been already reported for other chlorinated compounds such as chlordanes
[2]. Its application to PCAs allowed to enhance the formation of the chlorine
adducts and to suppress the formation of the other ions. Additionally, the
response factors differed by only a factor of two or less. The detection limits
of single congeneres were similar or lower than those of conventional NICI.

[1] G.T. Tomy, et al., Chemosphere 1998, 37, 1395.
[2] E.A. Stemmler, R.A. Hites, Anal. Chem. 1985, 57, 684.

Analytical Chemistry 43
Reduction of Cu(II) Used for Cationization in MALDI MS

Juan Zhang, Vladimir Frankevich, Richard Knochenmuss,
Michael V. Gorshkov, and Renato Zenobi

Department of Chemistry, Swiss Federal Institute of Technology, ETH
Honggerberg, CH-8093 Zurich, Switzerland.

Divalent metal ions such as Cu(II) are used for cationization in ma-
trix-assisted laser desorption/ionization mass spectrometry (MALDI MS).
Singly charged ions are generally observed in the spectra, by reduction of
Cu(Il) to Cu(I). Tow different explanations of this reduction in the gas
phase have been given, namely, free electron capture [1] and gas-phase
charge exchange with matrix [2). Recently, studies of the origin of the free
electrons in MALDI form our laboratory have shown that in MALD], elec-
trons are formed by photoelectric emission from the metal/organic matrix
interface [3]. In the case of non-metallic surfaces, electrons are hardly pro-
duced. According to these results, we are able to investigate the roles of
free electrons and matrices as possible reducing agents in MALDI sepa-
rately. Blocking the major electron source by using a non-metallic sample
carrier (or metallic target with an isolation layer) provides the possibility to
examine the effect of the gas-phase charge transfer between doubly charged
metal ions and the matrix molecules. For investigation of the effect of the
free electron capture, experiments were done under non-matrix condition by
using direct laser desorption/ablation of the sample. The matrix studied in
this work is nicotinic acid (NA).

[1] Karas M., Gliickmann M., Schifer J., J. Mass Spectrom., 35 (2000) 1.

[2] Knochenmuss R., Stortelder A., Breuker K., Zenobi, R., J. Mass Spec-
trom., 35 (2000) 1237.

[3] Frankevich V., Knochenmuss R., Zenobi R., submitted to Int. J. Mass
Spectrom.

Medicinal Chemistry 44

Design and Synthesis of Highly Potent Analogs of the
Naturally Occurring Antitumor Agents Epothilones A and B

Karl-Heinz Altmann*, Guido Bold, Frédéric Cachoux*,
Vito Guagnano, Thomas Isarno*, Markus Wartmann

Novartis Pharma AG, Corporate Research* and TA Oncology Research
Epothilones A (1) and B (2) are naturally occurring microtubule depolym-

erization inhibitors, which exhibit potent in vitro and in vivo antiprolifera-
tive activity.

As part of a synthetic program aimed at the understanding of the structural
requirements for epothilone-mediated cytotoxicity and anti-tumor activity,
we have identified side-chain modified analogs of type (3) and (4) as a new
class of highly potent antiproliferative agents.[1] The preparation of these
analogs is based on a highly convergent general strategy, which involves the
stereoselective synthesis of terminal olefin (5) as the universal key interme-
diate, subsequent B-alkyl Suzuki coupling with vinyl iodides of type (6),
and finally elaboration of the coupling products into the desired epothilone
analogs. In general, analogs (3) and (4) were found to be more potent in-
hibitors of human cell cancer cell growth than the corresponding parent
compounds epothilone B or deoxyepothilone B, respectively.

6 oT8S

[1] K.-H. Altmann, G. Bold, G. Caravatti, A. Florsheimer, V. Guagnano,
M. Wartmann Bioorg. Med. Chem Lett. 2000, 10, 2765 - 2768.
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Medicinal Chemistry 49

FROM THE DNA GYRASE INHIBITOR CYCLOTHIALIDINE TO A
NEW CLASS OF ANTIBACTERIAL AGENTS

E. Goetschi, P. Angehrn, H. Gmuender, P. Hebeisen, D. Kostrewa, H. Link,
T. Luebbers, R. Masciadri, P. Reindl, F. Ricklin and F.-P. Theil

Pharma Division, Discovery Research, F. Hoffmann-La Roche Ltd.,
CH-4070 Basel, Switzerland

Cyclothialidine (Ro 09-1437) is a potent DNA gyrase inhibitor which
was isolated from S. filipinensis NR0484 V. It represents a family of natural
products which act by competitively inhibiting the ATPase activity exerted
by the B subunit of DNA gyrase. However, cyclothialidine hardly exhibits
any growth inhibitory activity against intact bacterial cells.

To explore the antibacterial potential of cyclothialidine, a flexible
synthetic route was developed suitable for the systematic modification of its
unique structure. From the synthesis and SAR of a large number of ana-
logues, the minimal structural requirements for DNA gyrase inhibitory ac-
tivity were found to be contained in a rather small partial structure of cy-
clothialidine. A modification program based on this "minimal structure" led
to a great variety of new DNA gyrase inhibitors. Some of them exhibit po-
tent antibacterial activity in vitro against Gram-positive bacteria and over-
come resistance against antibacterial agents clinically used today. By tuning
the physico-chemical properties of such compounds we were able to identify
cyclothialidine congeners which showed in vivo efficacy.

[, cooH

Qq *&N oﬁ)\,OH

Cyclolhmhdme F{

[1] J. Watanabe, N. Nakada, S. Sawairi, H. Shimada, S. Ohshima,
T. Kamiyama and M. Arisawa, J. Antibiotics 47, 32-6, (1994).

CHIMIA 2002, 56, No. 7/8

Medicinal Chemistry 50
Design of Factor VIIa Inhibitors as Safe Anticoagulants

Katrin Groebke, Lutz Weber, Yu-Hua Ji, Jean Ackermann,
David W. Banner, Hans- Joachim B6hm

F. Hoffmann-La Roche Ltd., CH-4070 Basel, Switzerland

Prevention and treatment of thromboembolic diseases represent an impor-
tant medical need. In the last two decades enormous efforts have been made
to find novel anticoagulants. A large number of small molecule inhibitors
which intervene at different stages of the coagulation cascade, e.g. thrombin
and coagulation factor Xa, have been developed. Non of these molecules
have reached the market yet, which might reflect the difficulty to develop an
efficacious anticougulant which does not cause bleeding complications.

Due to their selective influence on the extrinsic pathway of the coagulation
cascade, inhibitors of the tissue factor/factor VIla complex should be able to
interfere with thrombotic events effectively without prolonging bleeding
time and therefore should have an optimal efficacy/safety profile. This as-
sumption could be confirmed by preclinical proof-of-concept studies [1].

To initiate the search for inhibitors of the serine protease factor Vila lead
compounds were generated by a biased combinatorial approach [2] using a
novel three-component reaction. Guided by the extensive use of X-ray crys-
tallography of enzyme/inhibitor complexes [3] and molecular modeling,
small molecule factor Vila inhibitors with low nanomolar activity and good
selectivity against other proteases of the coagulation cascade were designed.

98] Jacques Himber, Daniel Kirchhofer, Markus Riederer, Thomas B.
Tschopp, Beat Steiner, Sébastien P. Roux, Thromb. Haemost. 1997,
78, 1142. Jacques Himber, Canio J. Refino, Louis Burcklen, Sébas-
tien Roux, Daniel Kirchhofer, Thromb. Haemost. 2001, 85, 475.

[2] Lutz Weber, Sabine Wallbaum, Clemens Broger, Klaus Gubernator,
Angew. Chem. 1995, 107, 2452. Lutz Weber, Drug Discovery Today
1998, 3, 379.

3] David W. Banner, Allan, D'Arcy, Christiane Chéne, Fritz K.
Winkler, Arabinda Guha, William H. Konigsberg, Yale Nemerson,
Daniel Kirchhofer, Nature 1996, 380, 41.
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Design and Synthesis of Potent and Selective,
Orally Active NK1 Receptor Antagonists

S. Kolczewski, T. M. Ballard, T. Hoffmann, S. M. Poli, S. Réver, P.
Schnider, A. J. Sleight

Pharma Research, F. Hoffmann-La Roche Ltd.,
CH-4070 Basel, Switzerland

Neurokinin (NK) receptors belong to the family of G-protein
coupled receptors and can be divided into three subtypes: NK1, NK2
and NK3. The endogenous ligand for NKI receptors is the
neuropeptide substance P, one of the five mammalian tachykinins.
Following the discovery of the first non-peptide NKI receptor
antagonist CP-96,345, a remarkable number of small molecule NK1
receptor antagonists were identified by many pharmaceutical
companies in the last decade. Moreover, recent clinical trials have
demonstrated an important therapeutic application for NK1 receptor
antagonists in the control of chemotherapy induced emesis and in the
treatment of mood disorders such as anxiety and depression.

By rational design we discovered RO0690466 which showed
moderate affinity for the NK1 receptor. In this presentation we will
describe the synthesis, structure activity relationship and biological
evaluation of compounds originating from this piperidine derivative
which led to the identification of potent and selective, orally active

NKI1 receptor antagonists.
A0

O
CF,

RO0690466
pKi=7.8
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Identification of orally active inhibitors of cathepsin K

R. Lattmann N. Teno M. Mlssbach E. Altmann', K Gohda?, J.A.
Gasser', K. Tonyama J. R Green T. Buhll H. Ishlhara M. Kometam
R. Gamse', C. Betschart?

! Novartis Pharma AG, Basel, Switzerland, 2 Novartis, Tsukuba, Japan

Cathepsin K has been shown to be highly expressed in osteoclasts and to
play an essential role in bone matrix degradation. The effects of a novel
class of reversible inhibitors of cathepsin K on in vitro and in vivo assays of
bone resorption have been examined.

Inhibitors were identified based on a substrate analogue approach and opti-
misation revealed potent compounds showing specificity against cathepsins

B, L and S.
A

-Gly-Pro-X-Gly- - .

o
> SR

Collagen | substructure 1st generation inhibitor

Although these compounds were orally available, no pharmacological effect
could be observed in rat models. The reason was attributed to a species dif-
ference between human and rat enzymes and to metabolic instability of the
inhibitors.

The solution of these two issues leading to potent, extremely selective and
stable inhibitors of cathepsin K, orally active in animal models will be pre-
sented.
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A New Photochemical Carbon-Nitrogen Bond Formation:
From Aspartic Acids to y-Lactams

Markus Obkircher, Bernd Giese*

University of Basel, St. Johanns-Ring 19, 4056 Basel, Switzerland

Remarkably often, y-lactams build up the core of peptide pharmaceuticals
because they fix the conformation by B-turns. In previous work, such y-
lactams were formed by irradiation of peptides with a phenyl ketone
modification [1]. This modification must be incorporated in the beginning of
the synthesis, which is a big disadvantage. In contrast, the a-keto ester
modification can be introduced as the last synthetic step into any given
peptide that contains an aspartyl moiety 1 [2]. Upon irradiation of the
modified peptide 2, a new photocyclization reaction into the secondary
amide was observed forming the y-lactam 3.

0
COM COMe o%one
AN COMe —== A A NH_COMe e A N._COMe
H o & H o & Ho R
1 2 3

Right now, we are trying to apply this method to change the secondary
structure of oligopeptides from an a-helix to a B-sheet.

[1] C. Wyss, R. Batra, C. Lehmann, S. Sauer, B. Giese, Angew. Chem. Int.
Ed. Engl. 1996, 35, 2529;
[2] H.H. Wasserman, C. M. Baldino, S. J. Coats, J. Org. Chem. 1995, 60,

CHIMIA 2002, 56, No. 7/8
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7-Methoxycoumarin-4-yl-methyl (MCM): A New Photochemically
Labile Protecting Group for Amines

Ralph O. Schénleber, B. Giese*

University of Basel, St. Johanns-Ring 19, CH-4056 Bascl, Switzerland

Previous work showed that coumarins are suitable photoactive protecting

groups for phosphates, sulfonates and carboxylates [1-3]. We found that

coumarinyl-4-yl-methyl groups can also cleave amine bonds via a hitherto

unknown mechanism. Photocleavage is a two-step process in which the

protected amines are released by photolytic generation of a charge-separated

state by photoinduced electron transfer that undergoes spontaneous a-bond
NR;

®.
NR;
hv 2 Hg
O
,C(i Q\L\/L b
MeO' o070 MeO o~ 0@ MeO' 0" Yo

To our knowledge, all photolytical releases of amines occur over the indirect
way of carbamates. With our protecting group, a more direct photolytical
amine bond cleavage is possible even at wavelengths above 350 nm. The
corresponding amines were obtained in good yields.

scission.

+ HNR,

[1] T. Furuta, H. Torigai, M. Sugimoto, M. Iwamura, J. Org. Chem. 1995,
60, 3953.

[2] B. Schade, V. Hagen, R. Schmidt, R. Herbrich, E. Krause, T. Eckardt, J.
Bendig, J. Org. Chem. 1999, 64, 9109.

8231.
[3] R. O. Schénleber, J. Bendig, V. Hagen, B. Giese, Bioorg. Med. Chem.
2002, /0, 97.
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Olfactory Profiles of the Lilial Isomers: Synthesis and Evaluation of
Enantiopure meta-t-Butyl-Lilial

Susanne Elmer, Fridtjof Schroder”

Givaudan Diibendorf Ltd, Ueberlandstr.138, CH 8600 Diibendorf,
Switzerland

Due to their inherent instability optically active a-methyl-aldehydes are usu-
ally converted without elaborated purification into more stable derivatives
[1]. The enantiomers of the fragrance classic para-Lilial and related olfacto-
rily important a-methyl-aldehydes, however, require much more care during
preparation, isolation, storage and evaluation [2].

We prepared both enantiomers of meta-Lilial via diastereoselective benzyla-
tion of N-propionyl-camphorsultame according to Oppolzer’s method [3].
Subsequent reductive cleavage and oxidation furnished the mera-Lilial enan-
tiomers with excellent enantiopurity.

t-Bu O/\rcuo : OHC\‘/\Q/t-Bu

(S)-(+)-meta-Lilial. (R)-(-)-meta-Lilial.

R-(+)- and S-(-)-meta-Lilial have similar olfactory thresholds but different
organoleptic profiles, both belonging to the “Lily-of-the-valley” family. Spe-
cial measures had to be taken to prevent racemization.

[11 K.C.Nicolaou et al., J.Am.Chem.Soc. 1997, 119, 7960.

[2] a) D.Enders, H.Dyker, Liebigs Ann.Chem. 1990 1107. b) A.Mosandl et
al., J.W.Bats, Z Lebensm.Unters. Forsch.A 1997, 205, 76. ¢) A. Pfaltz et
al., Angew.Chem. 1998, 110, 3047.

[3] W.Oppolzer et al., Helv.Chimica.Acta. 1997, 80, 1319.

Ir-Catalyzed Asymmetric Hydrogenation:
Synthesis and Application of New Heteroaromatic Substrates

Bettina Wiistenberg and Andreas Pfaltz*
University of Basel, St. Johanns-Ring 19, CH-4056 Basel, Switzerland

We have previously reported that Ir-complexes of P,N-ligands are efficient
catalysts for the asymmetric hydrogenation of unfunctionalized carbon-
carbon double bonds [1](2]. In order to increase the variety of different
types of substrates, o,3-unsaturated heteroaromatic systems were studied as
new target substrates. These trisubstituted alkenes containing one
heteroaromatic substituent on the double bond were derived from furan,
thiophene and pyrrole and have been prepared in a stereoselective synthesis.

R1 X 50 bar Hy, CHzc‘z, r.t. R1 . X
=z
w . \
M
1 mol% N r'N BArg”
R'= aryl-, alkyl- ," ~‘,
X=0,S,N-R A

The new substrates have been applied in the Ir-catalyzed hydrogenation with
a range of different Ir/BArg-complexes of achiral and chiral P,N-ligands [3].
The effect of different substituents in R'-position has been investigated as
well as the influence of the heteroatom itself and its position in the
heterocycle. All the new substrates can be hydrogenated with high
conversion and excellent enantioselectivity.

[1] (a) A. Lightfoot, P. Schnider, A. Pfaltz, Angew. Chem. Int. Ed. 1998, 37,
2897-2899; (b) D.G. Blackmond, A. Lightfoot, A. Pfaltz, T. Rosner, P.
Schnider, N. Zimmermann, Chirality 2000, 12, 442-449.

[2] (a) J. Blankenstein, A. Pfaltz, Angew. Chem. Int. Ed. 2001, 40, 4445-
4447; (b) F. Menges, A. Pfaltz, Adv. Synth. Catal. 2002, 344, 40-44.

[3] R. Crabtree, Acc. Chem. Res. 1979, 12, 331-338.
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Electroweak Parity Violation in the Chiral Molecule
1,3-Difluoroallene

Michael Gottselig*, Martin Quack

W'T'H Ziirich, Laboratorium fiir Physikalische Chemie, ETH
Honggerberg, HCI, CH-8093 Ziirich

In contrast to the traditional view, electroweak quantum chemistry pre-
dicts enantiomers of chiral molecules to differ in energy. Moreover, for
typical, stable chiral molecules with high energetic barriers against inter-
conversion between enantiomers, parity violation should as a rule dom-
inate the dynamics of chirality (1,2]. We report the first computational
results for parity violation in 1,3-difluoroallene, which is a chiral molecule
in its cquilibrium geometry. We calculated the parity-violating potential
as a function of the dihedral angle using our recently introduced multi-
configuration linear response approach [3]. In particular we applied the
CASSCT-LRR method, which is suited to describe biradicals and birad-
icaloids, to the calculation of twisted 1,3-difluoroallene. The P enan-
tiomer of 1,3-difluoroallene is calculated to be more stable than the M
enantiomer by about 1 x 10712 J mol~!. Additional calculations of the
potential energy surfaces of the first excited states of 1,3-difluoroallenc
will be presented. We have also synthesized it and measured its infrared
spectra as it may prove useful for the spectroscopic detection of molecu-
lar parity violation by ultrahigh resolution techniques [4,5].

[1] R. Berger, M. Gottselig, M. Quack, M. Willeke, Angew. Chem.
Int. Ed., 2001, 40, 4195.

[2] M. Gottselig, D. Luckhaus, M. Quack, J. Stohner, M. Willeke,
Helv. Chim. Acta, 2001, 84, 1846.

[3] R. Berger, M. Quack, J. Chem. Phys., 2000, 112, 3148.

[4) M. Quack, Chem. Phys. Lett., 1986, 132, 147.

(5] M. Quack, Angew. Chem., 1989, 101, 588; Nova Acta Leopold-
ina NF, 1999, 81, 137.

CHIMIA 2002, 56, No. 7/8
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EPR study of the one electron oxidation compound of some phosphine
substituted Tetrathiafulvalene and their iron compounds

Cyril Gouverd®, Laurent Cataldo”, Michel Gcoffroy', Narcis Avarvari

*Department of Physical Chemistry, University of Geneva,
30 Quai Ernest Ansermet, 1211 Geneva, Switzerland
** Laboratoire de Chimie Inorganique, Université d’Angers, FRE2447CNRS
2 boulevard Lavoisier, 49045 Angers, France

A one electron oxidation [1] of the diphosphine 3,4-dimethyl-3’,4’-
bis(diphenylphosphino)tetrathiafulvalene (P2) and the tetraphosphine
tetrakis(diphenylphosphino)tetrathia-fulvalene (P4) was performed in situ in
the EPR cavity by means of an electrochemical cell (optimised from the one
described in ref. [2]). The EPR spectra exhibit hyperfine coupling with six
equivalent protons for P2, and no hyperfine structure for P4. Spin densities
were compared with those obtained by DFT calculation. All these results
clearly show that the oxidation site is localiscd on the methylated double
bond for P2, and the central double bond for P4.

The one electron oxidation of the iron complexes P2Fe(CO); (P2Fe)
and P4[Fe(CO)3], (P4Fe2) was performed under the same conditions. As
shown by the *'P coupling and the g anisotropy, the oxidation site is located
on the metal, and no dclocalisation occurs over the organic moiety.

Bose S o= g
Me” TS 87 Nppy, Php” S SI
P2 P4

h

PPh,
Ph, Ph, Pl
S, s R PO-S. S P
,:IsHsI)“‘w” (CO)aFe<Pj[s>=<SIP>Fe(co)s
P2Fe  Ph Ph2 pgre2  Phy

[1] N. Avarvari, D. Martin, M. Fourmigue, J. Organomet. Chem.,2002,643-
644,292-300

[2] K.R. Fernando, A.J. McQuillan, B.M. Peake, and J.Wells, J. Magn.
Reson., 1986, 68, 551-555.
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In situ XANES study on TiO,-SiO, aerogels and flame made materials

1.-D. Grunwaldt', C. Beck', W. Stark'*, A. Hagen®, Alfons Baiker

'Laboratory of Technical Chemistry, Swiss Federal Institutc of Technology,
ETH Honggerberg, CH-8093 Ziirich, Switzerland
*Laboratory of Process engineering, Swiss Federal Institute of Technology,
ETH Zentrum, CH-8092 Ziirich, Switzerland
’Interdisciplinary Research Center for Catalysis, Technical University of
Denmark, DK-2800 Lyngby, Denmark

Heterogeneous catalytic epoxidation of functionalized olefines in the liquid
phase can be catalyzed by supported and mixed oxides, framework-
substituted molecular sieves/zeolites, layered-type materials, and
heterogenized homogeneous catalysts. One of thc applications is the
epoxidation of allylic alcohols by tert-butylhydroperoxide on Ti-based
catalysts. Recently, we have studied the epoxidation of 2-cyclohexene-1-ol
over TiO,-SiO, based aerogels and flame-made materials [1,2].

In this study we have applied X-ray absorption near edge structure
(XANES) at the Ti K-edge to further understand the difference in
performance between aerogel and flame made catalysts. Apart from other
techniques, it is a useful technique to identify the structure (symmetry,
coordination number, oxidation state) of Ti in the solid matrix.

The studies show that tetrahcdral titanium sites are the favoured sites at low
TiO, concentration, while octahedral species dominate at high TiO,
concentrations. In situ XANES during dehydration of the catalyst revealed
that the coordination geometry of low loaded aerogels changed from
octahedral to tetrahedral upon heating. In contrast, the flame-made materials
contain Ti mainly in tetrahedral coordination geometry, similar to TS-1,
even without dehydration. This can be attributed to the hydrophobic
character of thc flame made materials and amelioratcs the catalytic
performance, i.e. the selectivity.

[1] Beck, C.; Mallat, T.; Biirgi, T.; Baiker, A. J. Catal. 2001, 204, 428.
[2] Stark, W. J.; Pratsinis, S. E.; Baiker, A. J. Catal. 2001, 203, 516.
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THE NH- and ND-STRETCHING FUNDAMENTALS OF
“ND,H.

MARCEL SNELS, Istituto per Metodologie Inorganiche e dei Plasmi,
sezione di Potenza, CNR, Zona Industriale di Tito Scalo, I-85050
Potenza, Italy

HANS HOLLENSTEIN and MARTIN QUACK, Physical Chemistry,
ETH Ziirich, CH-8093 Ziirich

The hindered inversion at the pyramidal nitrogen atom is among the
classic problems in intramolecular dynamics and in particular tunneling
dynamics including the possibility of molecular chirality with appropri-
ate substitution. The present investigation is part of a project dedi-
cated to a complete characterization of the potential hypersurface and
tunneling dynamics of ammonia. This project includes high resolution
investigations of the fundamental vibrations of the deuterated ammonia
isotopomers NDj(1], ND,H[2] and NH,D[2]. We report high resolution
FTIR-measurements (Bomemn DA002 spectrometer, 0.004 cm™! instru-
mental band width) of the NH-stretching fundamental (v,) and of the
ND-stretching fundamentals (vaq, v3,) of NDoH. The spectra were an-
alyzed using a Watson-type S-reduced rotational Hamiltonian for the
inversion-vibrational states involved. In addition, the introduction of
particular inversion-rotation coupling terms proved important.The anal-
ysis yielded well determined spectroscopic parameters including up to
sextic constants. The inversion-vibrational (tunneling) terms values ob-
tained are (s and o distinguish between symmetric and antisymmetric
tunneling states):

T'(s) = 3404.238(5) and T(a) = 3404.316(5) cm™! for v,

T'(s) = 2430.7990(7) and T(a) = 2434.6222(8) cm™! for v,

T(s) = 2559.8069(8) and T'(a) = 2559.9630(9) cm™ for v,

The results represent important benchmarks for testing and improving
of the multidimensional potential energy hypersurface of ammonia.

(1] M.Snels, L.Fusina, H.Hollenstein and Martin Quack, Mol.
Phys., 2000, 98!, 837.
(2] M.Snels, H.Hollenstein and M.Quack, to be published.
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Formation of S-nitrosothiols From Hemoglobin and Nitrogen Monoxide
Gabriele Rdck and Susanna Herold
Institute of Inorganic Chemistry, ETH Honggerberg, CH-8093 Zurich

The very fast reaction between oxyhemoglobin (HbFeO,) and nitrogen
monoxide (k= 107 M~!s™!) [1] has long been proposed to represent a sink
for NO* in the blood vessels and to yield methemoglobin (HbFe"'OH,) and
NO,™. However, it has recently been proposed that in vivo NO* rather reacts
with the very small amount of deoxygenated heme (deoxyHb) to form an
iron(1I)-nitrosyl complex (HbFe"NO) [2]. In addition, it has been suggested
that the “ NO group* can be transferred, by a yet unclear mechanism, to the
surface thiol Cysp93 to form S-nitrosohemoglobin (SNO-Hb) [2].

Here we present the results of our studies of the dependence of the mixing
procedure and the relative ratio of NO®* and HbFeO, on the yield of SNO-
Hb. We first studied the reaction between a dilute HbFeO, solution (50 uM)
and different amounts of a NO* saturated solution (2 mM). Then we com-
pared the yield of SNO-Hb obtained when equal volumes of NO* and
HbFeO, solutions were mixed. The largest yields (ca. 15% expressed rela-
tive to the amount of added NO*®) were obtained when an equivalent volume
of a NO* solution was slowly added to a HbFeO, solution. The yields of
SNO-Hb obtained when deoxyHb was allowed to react with NO* under
similar conditions were slightly larger, but still lower than the previously
reported data [1].

The reaction between NO*® and hemoglobin has been proposed to represent
an important mechanism to store NO*® and to provide selective delivery of
NO* to oxygen-depleted tissues. The data presented here question this hy-
pothesis. Alternative mechanisms for SNO-Hb formation and their in vivo
relevance will be discussed.

[1] S. Herold, M. Exner, T. Nauser Biochemistry 2001, 40, 3385.
[2] J.R. Pawloski, D.T. Hess, J.S. Stamler, Nature 2001, 409, 622.

CHIMIA 2002, 56, No. 7/8
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Overcrowded Alkenes as Chiroptical Switches
S. Roma, M. Querol Sans and P. Belser

Department of Chemistry, University of Fribourg,
1700- Pérolles Switzerland

Cis/trans isomerism processes and heliochromism in overcrowded
alkenes has been extensively studied towards the development of molecular
switches and molecular motors. The performances of these kind of systems
are mainly based on a stilbene-like cis/trans photoisomerization [1,2]. One of
the main drawback of these systems is the use of irradiation wavelengths in
the UV region and this may produce fatigue photoresistance.

One way to improve the above mentioned approach could be the
introduction of a metal complex, covalently bounded to the switching unit in
order to induce a sensitized photoisomerization.

R= O-CHs, H

Figure 1

The present communication gives the preliminary results towards the
synthesis and characterization of highly overcrowded alkenes bearing
chelating sites able to build up photosensitized chiroptical switches (see
Figure 1).
[1] Ben L. Feringa, Acc. Chem. Res., 2001, 34, 501-513.
[2] N. Koumura, E. M.Geertsema, M. B. van Gelder, A. Meetsma and Ben
L. Feringa, J. Am. Chem. Soc , 2002, 124, 5037-5051.
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Synthesis of Supramolecular Dyads by Utilizing Functionalized
Ru(IT), Os(1I) Complexes as Building Blocks

Peter Belser and Nunzio Salluce

Department of Inorganic Chemistry, University of Fribourg
CH-1700 Fribourg, E-mail: nunzio.salluce@unifr.ch

Photoactive dinuclear metal complexes have been synthesised by Suzuki-
coupling reaction using functionalized Ru(II), Os(II) complexes as building
blocks.

~ 7

A N
(L-Don/bAoc),Ru"\ Os'"(bpy),

-
Energy Transler Processes |

N

N l NS
(L-Dont-Acc),Ru" 08'(py);

O 7

m/ PP \w

This system is an example of a molecular device performing photoinduced
energy or electron transfer processes and it could perform functions such as
charge separation and conversion of light into chemical energy [1]. To
study the directional energy transfer processes we have modified the Ru(II)
sensitizer unit by incorporating electron acceptor or donor groups on the
auxiliary ligands.

The rate costants of the above mentioned process (energy transfer) depends
upon the nature of the donor (L-Donor) or acceptor (L-Acc) ligands used:

» o, 2 Oy (CHi)y HiC Hy
>:> N A N

(L-Acc) (L-Don)

[1] F. Barigelletti, L. Flamigni, Chem. Soc. Rev. 2000, 29, 1-12.
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Further development of catalytic
enantioselective fluorination

Maria Sanna and Antonio Togni.

Laboratory for Inorganic Chemistry, Swiss Federal Institute of Technology,
ETH Honggerberg, CH-8093 Ziirich, Switzerland.

The first catalytic and enantioselective C-F bond-forming reaction uses
Ti(TADDOLato) complexes as effective catalysts and monosubtituted p-
keto esters as enolizable substrates [1].

The catalytic system has been successfully extended to other classes of
substrates, such as keto-lactones, 1,3 diketones, a.-keto esters [2], although
usually the enantioselectivities observed are lower than for -keto esters.

F M A"\
rac

51% ee 40% ee
Also Cu(II)Bis(oxazoline) complexes are shown to be effe_ctive f(l)r.t.he
catalytic fluorination of dicarbonyl substrates. So far the enantioselectivities
are up to 10%.

(11 Hintermann, L.; Togni, A. Angew. Chem. Int.Ed. 2000, 39, -’{3.59.
(2]  Sanna, M.; Devillers, 1; Frantz, R.; Hintermann, L.; Perseghini, M.;
Togni, A.; manuscript in preparation.
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Correlation between experimental data and
structural and electronic parameters from DFT studies

of Ru(Il) aquacomplexes

Elena Sidorenkova,’ Pascal V. Grundler,’
Jacques Weber,” André E. Merbach®

*Institut de Chimie Moléculaire et Biologique, Ecole Polytechnique Fédérale
de Lausanne, EPFL - BCH, CH-1015 Lausanne, Switzerland
*Département de Chimie Physique, Université de Genéve, CH-1211 Genéve
elena.sidorenkova@epfl.ch

The complexes [Ru(OH,),L)" with L = CO, C,H,, CF,CH,, H,, N,,
CH,CN and DMSO are easily synthesised from [Ru(OH,)J"", and their reac-
tivity was extensively studied by multinuclear NMR spectroscopy. Kinetic
parameters were obtained from variable pressure and variable temperature
experiments.[1]

DFT calculations were performed, leading to a set of structural and
electronic data. Correlations between the calculated and the experimental
data for series of the monosubstituted ruthenium aqua complexes allow us to
make prediction on properties that are yet not experimentally accessible for
some of the complexes.

0 H.04

% R
'3
5 N
=38 co
LJ (]
-4 F,C=CH,
37 39 41 43 45 47

E20eq: kcal/mol

[1] P.V. Grundler, G. Laurenczy, A. E. Merbach Helv. Chim. Acta. 2001,
84, 2854-2867 and references therein.
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Dinuclear Metal Complexes as Z-DNA Selective Binders?
Bernhard Spingler, Roger Alberto
University of Ziirich, Winterthurerstr. 190, CH-8057 Ziirich, Switzerland

In Z-DNA, the N7 atoms of the guanine nucleobases are extremely well
accesible to the solvent. Not surprisingly, X-ray DNA structures exist where
metal atoms are bound to that very position: either as an outer-sphere Mag-
nesium or an inner-sphere Cobalt(II) coordination compound [1]. Complex
1 was shown to induce a B to Z DNA transition at a concentration of 30 pM

[2].

F n2*
o) o)
(NH HN\X
HN~r\lJi—— H

NH

In order to find a metal complex which would selectively bind to Z-DNA,
we combined the 2 above mentioned building motifs. We will present the
design and synthesis of dimetallic complexes. Their interactions with poly
d(CG) double-stranded DNA, studied by CD spectroscopy, will be shown.

We thank the Swiss National Science Foundation and the University of
Ziirich for generous support.

[1] Gao, Y.-G.; Sriram, M.; Wang, A. H.-J. Nucleic Acids Res. 1993, 21,
4093-4101.

[2] Shih, H.-C.; Tang, N.; Burrows, C. J.; Rokita, S. E. J. Am. Chem. Soc.
1998, 120, 3284-3288.
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Flame Synthesis of Heterogencous Catalysts
Wendelin J. Stark '?, Sotiris E. Pratsinis 2, Alfons Baiker '

' Laboratory of Technical Chemistry, HCI E 133, ETH Honggerberg, CH-
8093 Ziirich; ? Institute of Process Engineering, ETH Zentrum, CH-8092
Ziirich

Aerosol synthesis of titania-silica in a methane/oxygen flame afforded
mixed oxide nanoparticles with excellent selectivity for the catalytic epoxi-
dation of 2-cyclohexenol by tert.-butylhydroperoxide. To make the catalysts
accessible to industrial scale testing, a pilot-scale set-up was constructed,
delivering up to 500 g catalyst per hour in a continuous process. This in-
crease in production rate over two orders of magnitude did not affect the
catalytic performance showing that flame aerosol synthesis can be applied
on an application scale for the production of titania/silica catalysts.

Spectroscopic methods (FTIR and XANES) revealed the high content of
catalytically active tetrahedral Ti sites in the flame-made material. While
most conventional materials show strong surface hydration, the gas-phase
made oxides exhibit very low affinity to water. Controlled doping of trace
amounts of transition metals into the titania-silica catalysts allowed to asses
the role of impurities for catalytic performance. Even at 30 ppm metal con-

/stent, chromium heavily affected the performance of the material. Since pre-
cursor materials are vaporized prior to feeding into the flame, reactor resi-
dence times stay within seconds and no liquids come in contact with the
product, mixed oxide materials with high purity (less than 3 ppm transition
metals) can be prepared without taking special precautions. In the case of
sensitive reactions such as selective oxidations, this high purity is of crucial
importance.

[1] Wendelin J. Stark, Sotiris E. Pratsinis, Alfons Baiker, J. Catal. 2001,
203, 516.
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Large metal redox potential shift by deprotonation of complexes
containing an imidazole moiety

Gilles Stupka, Gérald Bernardinelli, Alan F. Williams

Department of Inorganic, Analytical and Applied Chemistry,
University of Geneva, Quai Ansermet 30
CH-1211 Geneva 4, Switzerland

Complexes of cobalt(II) and ruthenium(II) with 2.6-Bis-(1 H-imidazol-2-yl)-
pyridine (IMPY) and 2-(1 H-imidazol-2-yl)-pyridine (PYIM) have been pre-
pared and characterised.

Deprotonation of the coordinated imidazole by NaOH led to the spontane-
ous oxidation of the metals and modifies significantly its spectral and redox
properties. Cyclic voltametry studies show a large shift between the proto-
nated and the deprotonated forms corresponding to approximately 300
mV/H". For example the metal redox potential for Ru***? in impy com-
plexes is shifted from +645mV to - 622mV (vs SCE) after deprotonation,
thereby offering a means to stabilize high oxidation states.

The crystal structure of [Co(impy-H),)2.(PhsPNPh;).Na,.OH.(H,0),.MeOH
shows that Na* ions are bound to the deprotonated imidazolate ions.
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