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Lausanne 07.06 09.26 18.07 20.33 Lausanne

Neuchatel 07.08 08.53 18.07 20.51 Neuchétel

Social
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‘A General Chromo/Fluorogenic Assay for Hydro-
lytic Enzymes’

Abstract 229











mailto:chahan.yeretzian@rdls.nestle.com

ANALYTICAL CHEMISTRY

588

Analytical Chemistry

Enantiomeric Analysis of Five Monohydroxylated Metabolites of
Methaqualone in Human Urine by Chiral Capillary Electrophoresis

F. Prost and W. Thormann

University of Bern, Department of Clinical Pharmacology
3010 Bern, Switzerland

Methaqualone (MQ, 2-methyl-3-o-tolylquinazolin-4(3H)-one) is a
hypnotic and anticonvulsive drug in which the rotation about the nitrogen-
to-aryl bond between the planar 2-methyl-quinazolin-4(3H)-one structure
and the o-tolyl moiety is sterically hindered at body temperature. MQ and its
five major monohydroxylated metabolites found in urine, 4’-
hydroxymethaqualone (4’0OH-MQ), 2’-hydroxymethaqualone (2°0OH-MQ),
3’-hydroxymethaqualone (3’OH-MQ), 2-hydroxymethaqualone (20H-MQ)
and 6-hydroxymethaqualone (60H-MQ), are thus chiral substances whose
enantiomers are shown to be separable by chiral capillary electrophoresis at
pH 2.1 in presence of 50 mM (2-hydroxypropyl)-B-cyclodextrin (OHP-B-
CD). With OHP-B-CD, simultaneous analysis of the enantiomers of MQ and
its five metabolites is hampered by the difficulty in separating MQ and
4’0OH-MQ, the major urinary metabolite. A two-step solid phase extraction
process is shown to permit discrimination between these two compounds.
Analysis of extracts of enzymatically hydrolyzed urines that were collected
overnight after administration of 250 mg of racemic MQ reveals the
distribution of the enantiomers of the five hydroxymetabolites of MQ and,
for the first time, insight into the stereoselectivity of the MQ metabolism.
The major metabolite, 4°0OH-MQ, is shown to be excreted almost
exclusively as single enantiomer. The two urinary enantiomers of 60H-MQ
are present at about equal amounts, whereas unequal amounts are noted for
the enantiomers of 3’°OH-MQ, 20H-MQ and 2’OH-MQ.

This work was supported by the Swiss National Science Foundation.
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Analytical Chemistry 6

Determination of Carbohydrate-Deficient Transferrin in Human Serum
by Capillary Electrophoresis

C. Lanz”, W. Thormann", M. Zuliani® and F. Tagliaro?

1) University of Bern, Department of Clinical Pharmacology,
3010 Bern, Switzerland
2) University of Verona, Institute of Forensic Medicine, Verona, Italy

Serum transferrin comprises several isoforms with variable residues
of sialic acid and neutral sugars. Carbohydrate-deficient transferrin (CDT)
encompasses isoforms that are deficient in sialic acid residues (asialo-,
monosialo- and disialo-transferrin) and is a marker for chronic alcohol abuse.
A method for CDT determination in human serum by capillary zone
electrophoresis (CZE) has been developed. CZE is performed on a P/ACE
5500 or a P/ACE MDQ within an uncoated fused-silica capillary using a pH
8.3 borate buffer containing 2.25 mM diaminobutane for dynamic coating of
the capillary wall. Serum samples are saturated with iron before analysis and
peak identification is accomplished with immunosubtraction. The CZE
method is robust and reproducible. Data are evaluated as area % of disialo-
transferrin in relation (o tetrasialo-transferrin, the normal value for disialo-
transferrin determined in Verona with about 110 healthy subjects being <
2.27 %. The data reveal a significant increase for disialo-transferrin (but not
for trisialo-transferrin) in alcoholics compared to control subjects, including
social drinkers.

This work was supported by the Liver Foundation, Bern,
Switzerland.

Analytical Chemistry 7

Determination of the absolute configuration of two 6-alkylated o-
pyrones by LC/NMR analysis of their Mosher esters

E. F. Queiroz, J.-L. Wolfender, G. Raoelison, C. Terreaux and K. Hostettmann

Institut de Pharmacognosie et Phytochimie, Université de Lausanne
1015, Lausanne, Switzerland.

Determination of the absolute configuration at the asymmetric centers of
two o-pyrones isolated from Ravensara crussifolia (Lauraceae) was
performed using Mosher’s method [1]. Conventional analysis of the ester
derivatives by "H NMR was replaced by LC/NMR [2] analysis of the crude
reaction mixture. Similar chemical shift differences to those observed using
conventional 'H-NMR were recorded under stop-flow LC/NMR conditions.
The main advantages of this new method are its rapidity and sensitivity.
Typically only a few tenths of a microgram have to be injected on-column
and no clean-up procedures are necessary. These aspects are very important
in natural product chemistry since often the sample amounts are very
limited.

+02 +0.12

+0.18 i itive values
O-MTPA 0 +on negative values e, posi

3 C2 2

a) b)

[1). Ohtani I, Kusumi T, Kashman Y, Kakisawa H. 1991. High-field FT NMR application
of Mosher's method. The absolute configurations of marine terpenoids. J. Am. Chem. Soc.
113: 4092-4096.

[2]. Wolfender JL, Ndjoko K, Hostettmann K. 1998. LC/NMR in natural product
chemistry. Curr. Org Chem. 2: 575-596.

Analytical Chemistry 8

Qualitative and quantitative determination of yohimbine in commercial
aphrodisiacs by LC/DAD/MS.

B. Zanolari, K. Ndjoko, J.-R. Joset, A. Marston and K. Hostettmann

Institut de Pharmacognosie et Phytochimie, Université de Lausanne, BEP,
CH-1015 Lausanne, Switzerland

Since its commercialization, Viagra® has been the focus of huge media
attention and has created massive public interest in the availability of
aphrodisiacs and remedies for erectile dysfunction. There has been a
resurgence in sales of more easily-available herbal remedies. Many of these
are based on yohimbe (Pausinystalia yohimbe [K. Schumann] PIERRE ex
BEILLE (Rubiaceae)), a tree native to tropical West Africa which has long
been considered as an aphrodisiac. The bark is used extensively by local
populations as part of traditional health care systems and has been exported
to Europe for both prescription and herbal markets.

It is of vital importance to evaluate the quality and safety of commercial
preparations as several side cffects of yohimbine (the main alkaloid) have
been reported [l, 2]. A rapid and sensitive method based on
HPLC/DAD/MS was developed and validated. LC/MS detection was
selective enough for the detection of yohimbine in complex mixtures such
as plants extracts. Multiple stage mass spectrometry (MS") experiments
allowed the identification of the alkaloid. The separation was performed on
a C; reversed phase column (125 x 2 mm i.d.) with an acetonitrile-water
(0.01 M triethylamine buffer) gradient. Quantification was made with two
internal standards: codeine for the DAD detection and deuterated yohimbine
for the MS detection. In total, 20 commercially available aphrodisiac
preparations were analyzed.

m Teloken, C., et al. 1998. Journal of Urology. 159: 122-4.
2] Sandler, B., Aronson, P.. 1993. Urology. 41: 434-5.
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Analytical chemistry 21

Pushing the frontier into the deep blue: SNOM and Raman
spectroscopy with UV light

M. De Serio, Ch. Fokas, V. Deckert, and R. Zenobi

Laboratorium fiir Organische Chemie, ETH Ziirich
Universititstr. 16, 8092 Ziirich, Switzerland

Optical microscopy is developing into a powerful tool, which is being
adopted by an increasing number of research fields. Its success stems from
the potential of optically imaging samples with a lateral resolution well
below 100 nm combined with a spectroscopic analysis of the sample [1].

In this work the capabilities of Scanning Near-Field Optical Microscopy
(SNOM) using a laser light source in the ultraviolet region are investigated.
Thereby special attention is focused on fluorescence and Raman as
spectroscopic and analytical tools.

Fluorescence studies can be then made on a much wider range of materials
including minerals and biological samples.

Also optical imaging using near-field Raman spectroscopy could be
substantially improved. The limitation of Raman spectroscopy origins from
the small scattering cross section and from the luminescence signal that can
completely obscure the weak Raman bands of certain materials. With UV
light the advantage of Resonant Raman Scattering (RRS) can be exploited
[2] together with the increase of the signal intensity due to its dependence
from the fourth power of excitation frequency. This tool will give us the
necessary sensitivity to study processes occurring at the interface between
two liquids.

[1] J.P. Fillard, Near-Field Optics and Nanoscopy, 1996, Singapore: World

Scientific.
[2] P.C. Stair, C. Li, J. Vac. Sci. Technol. 4,1997, 15, 1679.
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Analytical Chemistry 22

Mass Spectrometry for Trace Analysis of Gas Standards
H.-P. Haerri, B. Niederhauser, J.-F. Perrochet, D. Zickert

Swiss Federal Office of Metrology and Accreditation, metas
Lindenweg 50, CH-3003 Bern-Wabern

The Section for Analytical Chemistry of METAS is mainly
responsible for the traceability to the SI of gas standards used for
official measurements of gases from combustion processes and of air
pollutants in Switzerland. In order to assure the quality of gas
measurements, the trace composition of gas standards, specially for
immissions with low amount of substance fractions of analytes,
needs to be known. In order to distinguish substances with isotopes
of similar relative atomic weights, METAS has purchased an ion-
molecule reaction (IMR) mass spectrometer (MS) [1,2] .

X+e —p X'+2e

X'+A —» X+A*

X: primary ionization gas (Kr, Xe)
A: analyte

Ionization scheme for IMR-MS (soft ionization)

The metrological requirements for the instrument, its main
characteristics, the improvements, the application for the analysis of
gas standards and results of various samples are reported.

[1] D. Bassi, P. Tosi, and R. Schlogl; J. Vacuum Sci. Tech. A16
(1998) 114.
[2] Airsense 2000, v+f Analyse- und Messtechnik, Absam, Austria

23

Analytical Chemistry

Determination of Benzoylurea Insecticides in Vegetables and Fruit with
LC/MS

Markus Zehringer®, Marco Brumec®, Kurt Vogtli®, Daniel Gygax® and Hans-

Ruedi Schmutz®

? State-Laboratory Basel-City, Kannenfeldstr. 2, Postfach, CH-4012 Basel

® University of Applied Sciences Basel (FHBB), Department of Chemistry,
CH-4132 Muttenz

Diflubenzuron was introduced as the first benzolyurea in 1975 following
several other insecticides of the same class in the eithies. The benzoylurea
insecticides act as inhibitors of chitin production and are stomach and con-
tact poisons for insects. They are used selectively against gypsy moth, forest
tent caterpiller and as larvae control chemicals in mushrooms. These insecti-
cides show low toxicity against birds, bees and aquatic organisms, low per-
sistency in soil and rapid degradation in plants. Benzoylurea insecticides are
thermolabile and therefore not directly accessible to analyse with gaschro-
matography. Analytical HPLC methods for food were developed using UV,
diode array [1] and MS detection [2, 3].

A simplified, robust method with LC/MS was developed successfully. After
a single extraction of the fruit or vegetable sample the determination of
diflubenzuron, flucycloxuron, flufenoxuron, lufenuron, hexaflumuron and
teflubenzuron was performed by an LC coupled with an ion trap mass spec-
trometer. The analytes were separated on a 2 mm Prodigy 3 RP 18 column
and analysed in full scan mode (m/z 100-500) after negative, atmospheric
pressure chemical ionisation.

Recovery studies were carried out in apples, tomatoes and potatoes.

(1] Benzoylharnstoff-Insektizide und Diafenthiuron. Schweizerisches Lebensmittelbuch,
Kapitel 46. Pestizid Ruckstinde, Methode 4.13 (2001).

[2) Christer Jansson and Brita Kajrup, Poster at the 2nd European Pesticide Residue Work-
shop 1998, Almeria (Spain).

[3) Maurice Hiemstra and André de Kok, Poster at the 3" European Pesticide Residue
qukshop 2000, York (U.K.).

Analytical Chemistry 24

Characterisation of pectic substances from the cellulosic residue of
apples

Rahel Oechslin, Alexandra L. Kocher, Marc V. Lutz, Renato Amadod

Institute of Food Science, Swiss Federal Institute of Technology Zurich,
CH-8092 Zurich, Switzerland

The pectic substances from the cellulosic residue (CR) of two varieties of
ripe apples was analysed. The ripe fruits of the two varieties show different
textural characteristics. The project should elucidate the existence of pectic
substances and provide information about the structural elements of a
possible linkage.

The yield of the CR after alkaline extraction of the DR was similar for both
varieties (50% of the dry matter of the DR). Substantial amounts of
galacturonic acid residues were found: 10% of the dry matter in Golden
Delicious and 7.5% in Glockenapfel.

The following approach on analysing the CR was chosen: degradation of the
CR by a cellulase and further degradation by a pectin degrading enzyme.
The degraded fractions were separated by ultrafiltration and analysed with
HPSEC and methylation analysis. Degradation by cellulase followed by
ultrafiltration (MWCO 10°000) led to an enrichment of pectic substances.
The amount of galacturonic acid residues was increased to 13% of the dry
matter for Golden Delicious and to 11% for Glockenapfel. The enzymatic
treatment of the CR removed about 60% of the cellulose. Methylation
analysis of the cellulase-degraded CR revealed the occurring pectic
substances mainly to consist of hairy regions. Indication for this is the ratio
galacturonic acid to rhamnose and structural elements side chains (linear
galactan and arabinan). No major differences in the distribution of neutral
sugars between the two varieties were found, but glucose could still be
detected. The pectin of the CR of Golden Delicious had a calculated MW of
approx. 400’000 compared to 230’000 of the Glockenapfel.
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Analytical Chemistry 33

Trace Analysis of PAHs with L2ZMS - Quantification on the
picogram level

M. Kalberer, B. Morrical and R. Zenobi

ETH Ziirich, Laboratory of Organic Chemistry
8092 Ziirich, Switzerland

Many polycyclic aromatic hydrocarbons (PAH) found in

ambient aerosols have carcinogenic and mutagenic properties. Two
Step Laser Mass Spectrometry (L2MS) was shown in the past to be a
very sensitive method for analyzing PAHs on aerosols [1]. However,
up to now this method was mostly qualitative and only relative
abundances of different PAHs could be obtained. We present here a
method of quantification for PAHs on aerosols with L2MS. The
quantitative results are compared with conventional GC-MS.
A model aerosol consisting of a (NH4)2SO4 core and an outer layer
of different PAHs was generated in the laboratory and collected on a
Teflon coated quartz fibre filter. After collection a solution contain-
ing 50ng of an internal standard was deposited by electrospray onto
the sample. The filter was rotated during the electrospray process to
assure an even coating of the internal standard. The filter was then
introduced without further preparation into the L2MS. The whole
sample preparation and measurement time was about 15min. Detec-
tion limits for different PAHs is in the low pg range for the whole
filter. The small amount of internal standard added did not affect the
measurement of the covered aerosol with the L2MS. The same PAH
coated (NHs),SO4-aerosols were also measured with GC-MS.
Sample preparation for the GC-MS included sonication of the filter
in hexane and evaporation of the solvent to a volume of about 100pul.
The sensitivity of L2MS is 10°~10° times higher than for GC-MS.

[1] Haefliger O. P., T. D. Bucheli, R. Zenobi, Environ. Sci. Technol.,
34,2184-2189, 2000.
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Analytical Chemistry 34

Two-photon ionization thresholds of analyte-matrix clusters:
A possible ionization pathway in MALDI?

Patrick D. Setz, Richard Knochenmuss and Renato Zenobi
Department of Chemistry, 8092 ETH Zurich, Switzerland

In spite of its analytical importance, the ionization mechanisms in MALDI
are poorly understood. Two-photon ionization is a possibility, to evaluate it,
ionization potentials (IP) must be known.Here we report on (pro) DHB clusters
(pro = proline, DHB = 2,5-dihydroxybenzoic acid) as a model system. By
scanning the ionization laser wavelength while monitoring the cluster ion
signal intensities in the mass spectra the photoionization efficiency curves
were obtained (see scheme).
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The IPs drop as the cluster size increases from n=1 to 2 to 4. The IP found for
the (pro),DHB cluster was 6.94-6.98 eV, well below the 2-photon energy of
the usual UV laser employed for MALDI: 337 nm (nitrogen laser, 7.36 eV).
Itis thought that this effect is due to analyte-matrix interactions (e.g. hydrogen
bonds) that destabilize the neutral HOMO.

Analytical Chemistry 35

New Applications of Open cell design for Internal Source MALDI
FTICR-MS

Vladimir Frankevich, Juan Zhang, and Renato Zenobi
Department of Chemistry, Swiss Federal Institute of Technology (ETH),
Universitatstrasse 16, CH-8092 Ziirich, Switzerland.

A new FTICR cell design is described that improves the performance of
internal source MALDI applications. The design employs a capacitively
coupled open FTICR cell and a ring electrode placed between the ion
source and the ICR cell. The flexibility of our open cell design allows the
use of several different trapping schemes for ion detection, which
include dynamic ion trapping in an open cylindrical cell. With the
ionization of large molecules by MALDI the produced ions have high
kinetic energies. This requires a deceleration of the ions in the axial
direction of the ICR cell because large kinetic energy complicates both
ion trapping and ion detection. A new method of ion deceleration in the
first trapping cylinder of the FTICR open cell is proposed and
experimentally evaluated. In this work we also present the design of an
FTICR open cell developed for the direct detection of laser induced
fluorescence.

MALDI experiments were performed on a FTMS equipped with a 4,7 T
magnet and an internal MALDI source. The additional ring electrode
placed between the ion source (MALDI target) and the ICR cell serves as
an axial focusing lens. Ion trapping is achieved by applying RF or DC
potentials to the trap cylinders.

Reduction of the drift time dependence for trapping MALDI ions, RF ion
selection and accumulation, both positive and negative ion trapping, and
improved trapping of MALDI ions desorbed at an angle to the surface
normal are shown. The single laser shot MALDI/FTICR mass spectrum
of bovine serum albumine (BSA, m/z=66.430 Da) was detected after the
ion deceleration in the first trapping cylinder.

Analytical Chemistry 36

Neutral Chromoionophores Covering a wide pK, Range for the
Application in Cation Selective Liquid Membrane Optodes

Michael Linnhoff, Luzi Jenny and Ursula E. Spichiger
Centre for Chemical Sensors, ETH Technopark, CH-8005 Ziirich

Besides neutral ionophores with high selectivity for a specific analyte
cation, neutral H'-selective indicator dyes, ie. chromoionophores, are
incorporated into ion selective liquid membrane optodes to transduce the
analyte ion activity into an optical signal. The measuring range of such
optical chemical sensors can be specifically adjusted both by the pH of the
buffered aqueous sample or the pK, of the chromoionophore which has to be
known for the respective polymer membrane matrix.

We have synthesized and characterized novel nile blue derivatives as
chromoionophores with pK, between 4.6 and 8.8 in PVC membranes,
plasticized with bis-2-ethylhexylsebacate (DOS). In combination with the
chromoionophores of pK, values above 9 that have been characterized by
Bakker et al. some years ago [1], it is now possible to optimize the response
range of optodes for a given sample pH, which is desired when activities of
different ions shall be determined simultaneously by an optode array.

1.04

Basic Structure of the Application: Li*-Optode

Chromolonophores:

e
N\
R'\NQO'Rz

1
Ry

Buffer.
Mg(OAC) /HOAC, pH 5.68

detection limil: 1= 0.0075 M

log 8(LI') = -5.6

051 ETH" 6000:

Lithium-lonophore IX (Fluka)
Chromoionophore ETH' 6000
K8|3,5-bis(CF)phenyi|borate
(cation exchanger)

degree of protonation

Ry= Methy! or Ethyl

0.0-L Membrane matrix PVC, DOS i
Rz = Phenyl with varying substituents 3 T T T T T T T
and substitution pattems -1 -6 -5 -4 -3 -2 -1

log a(Li")
[1] E. Bakker e al., Anal. Chim. Acta 278 211-225 (1993).
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Developing a Proteomics "Lab on a Chip"
D. Jed Harrison

Dept of Chemistry, University of Alberta
Edmonton AB, T6G 2G 2 Canada

Microfluidic devices have been proposed as the basis of "lab on a
chip" or micro-total analysis systems. A key, already demonstrated
promise of microfluidic technology has been the ability to integrate
chemical and biochemical reactions, along with separations, to
provide a range of sample processing steps on a chip. However, the
ultimate goals for automation of sample preparation require
increasingly complex sample processing procedures be integrated
within the microchip format. This challenge is only beginning to be
met, and will require further invention of microfluidic elements. This
presentation will focus on advances in protein sample preparation for
electrospray mass spectroscopy (ESMS), and on methods to
multiplex affinity assay tcchniques within microchips. Our ESMS
chip integrates protein digestion, preconcentration, electrophoretic
separation and ESMS. The work illustrates the competing fluid
management issues and solvent compatibility problems which
integration creates, and demonstrates functional solutions. The
affinity assay device study demonstrates the challenges associated
with multiplexing microfluidic devices to increase the sample
throughput, illustrating the difficulties and the payoff of such an
approach. These studies demonstrate forward progress towards
sophisticated sample processing on-chip, aimed towards a true "Lab
on a chip" product.

CHIMIA 2001, 55, No. 7/8
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Protein affinity microchip for zeptomol detection

Ph. Michel, C. Vollet, F. Reymond and J. Rossier.
DiagnoSwiss SA, Route de 1'Ile au bois , CH-1870 Monthey , Switzerland.
Tel : +4124 471 49 00. Fax : + 41 24 471 49 01.

E-mail : info@diagnoswiss.com.

The development of low cost and disposable polymer microchips
with integrated microelectrodes for affinity-based medical tests is discussed.
Mass production is performed by means of plasma etching, a method
developed for the fabrication of Printed Circuit Board [1]. Microchannels
with integrated electrodes can be fabricated with different surface properties
[2]. The microchips can be advantageously adapted for the development of
Immunoassays (ELISA). Antibodies are attached to the chip surface and
immunosorbent assays are performed with short incubation time due to the
short diffusion distance between the bulk solution and the surface. The use
of electrochemical detection is advantageous because it is proportional to
the concentration of redox molecules present in the channel even in small
volumes (<100 nL). Furthermore, this approach aims at reducing the cost of
analyses by the reduction of the sample and reagent consumption. The
performances of the chips will be illustrated by presenting a highly sensitive
immunoassay for the measurement of alkaline phosphatase (Reactions [ and
IT) with a detection limit of 3 x 10" mol.

Alkaline phosphatase
4-aminophenyl phosphate + H,O — 4-aminophenol + HyPO, @
4-aminophenol — quinonimide + 2e- + 2H* (D

(1] www.dyconex.com [2] Rossier et al. Langmuir 1998
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Electrospray Time-of-Flight Mass Spectrometry: Investigation of non-
covalent Protein-Ligand Interactions

Jiirg M. Daniel, Silke Wendt, and Renato Zenobi
Department of Chemistry, 8092-ETH Ziirich

Since electrospray mass spectrometry is a soft ionization method, it has been
used to study noncovalent interactions of proteins and their binding partners,
either other proteins or their substrates and inhibitors [1]. However, in mass
spectrometry, molecules are in the gas phase during analysis. To investigate if
and to what extend the situation in solution is reflected by the situation in the
gas phase, our goal is the determination of the binding constant of a known
system. Thus, we will be able to compare the binding constant determined by
MS with the binding constant in
solution. For this purpose we chose

+10 AK &
adenylate kinase (AK) as a model 100 +]0 AK:l e
system since the binding constant of its 5 80
O . . ®
inhibitor Di-adenosin-pentaphosphate > 60
(1) is described in the literature [2]. G 11 AK +9 AK
First results show that we can indeed g 40 .
detect the non-covalent complex 2 2 +]1 AK:
between adenylate kinase and its 0 l ,L ey
inhibitor I on our instrument (see 1800 2000 22°°m/2“°° 2600 2800

z

figure).

[1] J.A. Loo, Mass Spectrometry Reviews (1997), 16, 1-23.
[2] M. Hamada, S.A. Kuby, Arch Biochem Biophys (1978), 190(2), 772-792.
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Ion Trap Positive Ion Chemical Ionization of Chlordane Compounds
with Non Conventional Reagent Gases.

Z. Zencak, S. Skopp and M. Oehme

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

Positive ion chemical ionization (PICI) mass spectrometry often allows
to increase selectivity and/or sensitivity for selected compound classes by
using reagent gases with different proton affinities and ion-molecule
formation properties. In addition, it offers the possibility to differentiate
between isomers [1]. The ion trap mass spectrometer enables the trapping of
ions over relatively long periods (ms) increasing the number of collisions
between analyte molecules and reagent gas ions tremendously. This allows
to obtain PICI conditions with only ppm concentrations of reagent gas so
that reagents with a rather low vapor pressure can be applied [2,3].

The ionization of some compounds of the technical pesticide chlordane
(heptachlor, cis/trans-chlordane and cis/trans-nonachlor) by PICI in an ion
trap was studied using acetonitrile, acrylonitrile and dichloromethane as non
conventional reagent gases. These reagent gases initiated specific
fragmentation reactions (e.g. a retro-Diels-Alder and a cyclic fragmentation)
and resulted in different response factors. All reagent gases enabled
detection limits in the low pg range for heptachlor, whereas the detection
limits of cis- and trans-chlordane and cis- and trans-nonachlor were in the
middle pg range. Additionally, acetonitrile and dichloromethane PICI
allowed to differentiate between the cis- and trans- stereoisomers of
chlordane and nonachlor by their mass spectra.

[1] N.J. Oldham, et al.; Rapid Commun. Mass Spectrom., 1999, 13, 331.
[2] R. E.March; Rapid. Comm. Mass Spectrom. 1998, 12, 1543.
[3] J.F.J. Todd, et al.; Int. J. Mass Spectrom. Ion Process., 1990, 99, 139.
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Synthesis of broad spectrum caspase inhibitors
and their biological activities.

S. Hintermann, S. Roggo, V. Rasetti,
M. Tintelnot-Blomley, U. von Krosigk

Pharmaceutical Research, Nervous System,
Novartis Pharma AG, CH-4002 Basel

The caspases (Cysteinyl ASPartic ProteASES) were shown to be the key
mediators in apoptosis. So far, 14 caspases of human origin have been
identified, which can be grouped into 3 major classes: Mediators of
inflammation (e.g. Csp-1), activators of Apoptosis (e.g. Csp-8) and
effectors of Apoptosis (e.g. Csp-3). [1]

‘R ~-
N ON\E/&O/R —_ N COOMG‘PG/N\:.i/OH

o o
M \fH NHAcO \gau
On the way to broad caspase-inhibitors for the indication stroke, we started
off with short peptide sequences derived from natural substrates. Using the
tools of molecular modelling with known X-ray structures of different
caspases and combinatorial chemistry, we optimised the inhibitors by
incorporation of natural and unnatural amino acids, as well as peptide
mimetics. A set of irreversible inhibitors proved to be the compounds of
choice, since they are brain penetrable broad caspase inhibitors and are
potent in vitro and in vivo.
The synthesis of inhibitor as well as the scale-up and the optimisation of
the synthesis of the two corresponding building blocks will be outlined. In
addition to synthetic details, an overview about the biological activities
and the pharmacokinetic properties of this very promising class of
inhibitors will be given.

[1] Thornberry, NA. Chem. Biol. 1998, 5(5), R97-R103.
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Design and Synthesis of Potent and Selective,
Orally Active NK1 Receptor Antagonists

P. Schnider, M. Bés, T. M. Ballard, G. Galley, T. Godel, G. A. Higgins,
T. Hoffmann, W. Hunkeler, S. M. Poli, A. J. Sleight and H. Stadler

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 NK1 receptors is the neuropeptide substance P, one
of the five mammalian tachykinins. Following the discovery of the first
non-peptide NK1 receptor antagonist CP-96,345, a remarkable number of
small molecule NKI1 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.

Following random screening of our corporate library Ro-16-
2515/000 (1) was discovered which showed moderate affinity for the NK1
receptor. In this presentation we will describe the design, synthesis,
structure activity relationship and biological evaluation of a variety of
derivatives emerging from this hit structure which led to the rapid
identification of potent and selective, orally active NKI receptor
antagonists.
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Novel Ascomycin Analogues Modified in the Binding Domain
A. Horvath, M.A. Grassberger, E. Haidl, G. Schulz, H. Sperner

Novartis Research Institute
1235 Vienna, Austria, Brunnerstrasse 59

Ascomycin derivatives represent a novel class of anti-

inflammatory macrolactams. Two semisynthetic methods were
developed to prepare a series of novel ascomycin analogues in which
the L-pipecolinic acid moiety is replaced by o or B amino acids.
The syntheses started with the degradation of selectively protected
ascomycin to produce C;o—Cs7 partial structures. The key steps in the
reconstruction of the macrolactam were the acylation of these
intermediates with an appropriate amino acid equivalent, intro-
duction of the Cg,Cy unit and macrolactonization. The tricarbonyl
sequence of ascomycin was restored by regioselective dihydro-
xylation and Swern oxidation. Removal of the protecting groups and
reoxidation afforded the desired target compounds.

The two novel semisynthetic routes will be presented and
their application will be discussed.

R=H or CH,, X=CH
R=R;(CH,),, X=CH
Ry=H; X=(CH,),

ascomycin
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Synthesis of C-linked Disaccharides,
Mimetics of the Thomsen-Friedenreich (T) Epitope

Raynald Demange and Pierre Vogel

Institute of Organic Chemistry, University of Lausanne, BCH, CH-1015 Lausanne-
Dorigny, Switzerland

Among the tumor associated carbohydrate antigens, the Thomsen-
Friedenreich antigen (T antigen) is found in carcimona-associated mucins.
The T antigens have been prepared and their immunogenicity in conjugate
vaccines has been confirmed [1].

We report here our efforts toward the synthesis of a C-glycoside analogs of
epitope T using our recently developed methodology for the synthesis of
C(1—3) linked disaccharides [2].

Bn

o)
Bn QCHO 0
Bn + -
—

Bn Isolevo-
glucosenone

Ser / or OThr
AcHN

T antigen

[1] G. D. MacLean, M. A. Reddish, M. B. Bowen-Yacyshyn, S. Poppema,
B. M. Longenecker; Cancer Invest. 1994, 12, 46-56.

[2] Y.-H. Zhu, R. Demange, P. Vogel; Tetrahedron: Asymmetry 2000, 11,
263-282; Y.-H. Zhu, P. Vogel; Synlett 2001, 79-81.
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Structure-Based Optimization of a New Class of Proteasome Inhibitors

Pascal Furet, Patricia Imbach, Vito Guagnano, Marc Lang, Peter Fiirst,
Dennis France, Maria Noorani, Johannes Résel, Dieter Scholz, Johann
Zimmermann, Carlos Garcia-Echeverria

Novartis Pharma Inc., Oncology Research Department,
CH-4002 Basel, Switzerland

Due to its key role in the degradation of regulatory proteins involved in cell
cycle progression and cell proliferation, the ubiquitin-proteasome pathway
has emerged as an important target in oncology drug research. In particular,
inhibition of the proteolytic activity of the 20S proteasome, the final
enzymatic reaction in the pathway, is a possible strategy in the search for
new antitumor agents. Following this direction, we have engaged in a
programme aiming at the identification of inhibitors of the chymoptrypsin-
like activity of the proteasome on the basis that blocking this specific
activity is sufficient to induce apoptosis in cancer cells.

In the course of the programme, we identified 2-aminobenzylstatine
derivatives as a novel class of non-covalent inhibitors of the proteasome.
We will describe the optimization of this new class of inhibitors by
structure-based design, using a model of the human proteasome
constructed by homology to the X-ray crystal structure of the yeast
proteasome.

CHIMIA 2001, 55, No. 7/8
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Synthesis and Characterization of 8-Ethynyl-1,3-dihydro-
benzo[b][1,4]diazepin-2-one Derivatives as potent non-competitive
metabotropic Glutamate Receptor 2/3 Antagonists

T.J. Woltering,l G. Adam,' E. Goetschi,' J. Wichmann,'
S. Gatti,” J. Kew,? F. Knoflach® and V. Mutel?

'PRBC-M and 2PRBN-P, F. Hoffinann-La Roche, Grenzacherstrasse
CH-4070 Basel, Switzerland

We have synthesized and characterized the properties of a series of 8-
ethynyl-1,3-dihydro-benzo[b][1,4]diazepin-2-one derivatives which are
potent and selective non-competitive mGlu2/3 receptor antagonists. These
derivatives partially inhibited the binding of 3H-LY-354740 to the mGlu2
receptor with ICso values in the low nM range. The antagonist properties
could also be demonstrated ex vivo, measuring the ability of these
compounds to reverse LY-354740 mediated inhibition of the medial
perforant path field excitatory postsynaptic potential. The selectivity of this
new class of non-competitive mGlu2/3 receptor antagonists was
demonstrated versus mGlul, mGlu4 mGlu5 and mGlu8 receptors and
ionotropic glutamate receptors.

These compounds represent useful pharmacological tools for the study
of the role of group II mGlu receptors in disorders such as psychosis and
Alzheimer’s disease. The synthesis and the SAR of this new class of non-
competitive mGlu2/3 receptor antagonists will be discussed in detail.

Medicinal Chemistry 51

Competitive AMPA antagonism: a novel mechanism for
antiepileptic drugs?

Yves P. Auberson

Novartis Pharma AG, Nervous System Department
4002 Basel, Switzerland

Epilepsy is one of the most common neurological disorders, with a
prevalence in excess of 0.5% of the world population. Despite a variety of
antiepileptic drugs (AEDs) available, there is still a high medical need for
improved treatments of epilepsy. About 40% of patients see their seizures
inadequately controlled, and many of those who become free of seizures
suffer from adverse effects, the most frequent patient complaints being
cognitive impairment and decrease in overall energy level.

Glutamate is the main excitatory neurotransmitter in the human brain, and
acts at two families of ionotropic and metabotropic receptors. There are
three subtypes of ionotropic glutamate receptors, which are
pharmacologically classified as NMDA and non-NMDA (AMPA and
kainate) receptors. It has been shown that competitive NMDA receptor
antagonists have potent anticonvulsant effects in a variety of animal models.
In clinical trials however, they lack anticonvulsant action and elicited
unacceptable neurotoxic side effects. AMPA/kainate receptors antagonists
also possess a broad spectrum of anticonvulsant activity in preclinical
models of epilepsy, and although no clinical data on their antiepileptic
potential is available, there is some evidence that they may be better
tolerated in humans. As it is now well established that the activation of
AMPA receptors is involved in the initiation and propagation of seizures,
AMPA receptors antagonism may represent a promising mechanism for
AED action.

Medicinal Chemistry 52
Pseudo-Proline Libraries for Tuning Inhibitors of SH3 Domain-
Mediated Protein-Protein Interactions

Gabriele Tuchscherer™ Jimena Fernandez-Carneado®, Patricia Durieux®,
Daniel Grell’, Yoshiro Tatsu®, Beatrice Hengst®, Luc Patiny®, Christian
Kardinal®, Stephan Feller®

“Institute of Organic Chemistry, BCH, University of Lausanne, CH-1015
Lausanne, Switzerland; ®Laboratory of Molecular Oncology, MSZ-Institute
for Medical Radiation and Cell Research, D-97078 Wiirzburg, Germany

Specific protein-protein interactions are essential facets in cellular
communication often regulated by binding to proline (Pro)-rich peptides.
Pro-rich ligands of the consensus sequence Pro-Xaa-Xaa-Pro adopt a left-
handed PPII conformation and bind to a highly conserved patch of aromatic
amino acids of e.g. Src homology 3 (SH3) domains. In the search of novel
inhibitors, recently introduced pseudo-prolines (¥Pro)' were used to study
ligand-receptor interactions of Pro-rich peptides. Binding affinities in the
order typically found for SH3-mediated interactions and, most notably,
enhanced binding specificity as well as inhibition of Grb2 SH3 (N)-SoS
complex formation illustrate that WPro exert a dual functionality, i.e. i)
enhancing the relevant PPII conformation and ii) increasing and optimizing
van der Waals contacts and hydrogen bonding to the receptor molecule?. To
further optimize ligand-receptor interactions, 2-C substituted ¥Pro libraries
applying post-insertion strategies have been generated allowing for rapid
screening of ligands that optimally complement the SH3 topography.
Condensation of Cys with Boc-protected glycinale results in an NH,-group
at 2-C of WPro for the covalent ligation of a broad palette of various
substituents either on solid phase or in solution. First results on the
biostructural characterization and inhibitory activity of the WPro libraries
will be presented.

[1] Wéhr, T., Wahl, F., Nefzi, A., Rohwedder, B., Sato, T., Sun, X., Mutter,
M., J. Am. Chem. Soc. 118, 9218 (1996), and references therein.

[2] Tuchscherer, G., Grell, D., Tatsu, Y., Durieux, P., Fernandez-Carneado,
J., Hengst, B., Kardinal, C., Feller, S., Angew. Chem. Int. Ed. 2001, in press.
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Self-assembled triple-stranded lanthanide dimetallic helicates with a
ditopic ligand derived from bis(benzimidazole)pyridine

Raphaél Tripier,” Marcel Hollenstein,” Mourad Elhabiri,” Anmz-Soghie
Chauvin,” Claude Piguet® and Jean-Claude G. Biinzli *

? University of Lausanne, CH-1015 Lausanne, Switzerland
® University of Geneva, CH-1211 Geneva 4, Switzerland

SR

In the course of our work on the
development  of  supramolecular
J functional architectures containing
lanthanide ions, we have shown that
= co-ordination of the Ln"™ ions can be
controlled by semirigid aromatic
tridentate ligands such as 2,6-
N bis(benzimidazole)pyridines [1][2]; the
2 ) ﬁ_\ connection of two such units by a
methylene bridge leads to ditopic
R=H,Cl, Br.—%O-NCS ligands forming stable dimetallic
helicates [Lna(L)3]* in acetonitrile [3].
The ligand strands are wrapped about
9-coordinate Ln" ions with tricapped trigonal prismatic geometry. The
pyridine 4-position is amenable to substitution by various functional groups,
e.g. isothiocyanatophenylethynyl moieties, which are known to easily couple
with antibodies. Here we present the influence of these relatively bulky
groups on the self-assembly of the dimetallic helicates and on their
photophysical properties.

R \ N

y N
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N
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[1] C. Piguet and J.-C. G. Biinzli, Chem. Soc. Rev., 1999, 28, 347.

[2] S. Petoud, J.-C. G. Biinzli, F. Renaud, C. Piguet, K.J. Schenk and G.
Hopfgartner, Inorg. Chem., 1997, 36, 5750

[3] C. Platas, M. Elhabiri, M. Hollenstein, J.-C. G. Biinzli and C. Piguet, J. Chem.
Soc., Dalton Trans., 2000, 2031 and references therein
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HETERODIMETALLIC LANTHANIDE-CONTAINING
HELICATES

N. André,* M. Elhabiri,” G. Hopfgartner,® C. Piguet,® and J.-C. G. Biinzli®

@ [Institute of Inorganic and Analytical Chemistry, University of Lausanne,
BCH 1403, CH-1015 Lausanne, Switzerland

b Laboratoire de Physico-Chimie Bioinorganique, UMR 7509, Institut de
Chimie, I rue Blaise Pascal, 67000 Strasbourg, France

¢ F. Hoffman-La Roche Ltd, PRNS, Bld 68/142, CH-4070 Basel,
Switzerland

4 Dept. of Inorganic, Analytical and Applied Chemistry, University of
Geneva, CH-1211 Geneva-4, Switzerland

In contrast to homodimetallic complexes, heterodimetallic lanthanide-
containing helicates cannot be easily obtained because of the similar
chemical properties of the various Ln** jons. Previously, only one X-ray
structure of a heterodimetallic comglex synthesised through stepwise
introduction of each individual Ln’* cation has been reported [1].
Heterodimetallic species may provide two luminescent probes in one
molecule and therefore present
interest for multiplex - —
fluoroimmunoassays. Furthermore, - "@ C§: Y .
they are potential precursors for \_(' o -
doped materials incorporating  ,J=° =
metal ions at a fixed distance. ) ( A\

In a self-assembly process, u
the two coordination sites of the novel ligands L"? recognise two different
Ln* ions to form [LnLn’(L"?-H)3]** helicates. Electrospray-MS shows the
formation of [LnLn’(L"*H)3]** up to 80 % and provides a rare example of a
ligand differentiating between two lanthanide cations.

N
72
0 o:
O
L?

[1] J. P. Costes, F. Dahan, A. Dupuis, S. Lagrave, J. P. Laurent. Inorg.
Chem. 1998, 37, 153.
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Synthesis and Properties of New Nine-Coordinate Lanthanide Podates

Jean-Michel Senegas, Claude Piguet*

University of Geneva, Department of Inorganic Chemistry, 30 quai E.
Ansermet, CH-1211 Geneva 4

Podates in which three polydentate coordinating arms are attached to
a central linking unit are common ligands for conferring high stability on
metal complexes.

A new podand ligand was prepared by the connection of tris(2-(N-
methyl)aminoethyl)amine tripod to three tridentate pyridine-2,6-
dicarboxylate binding units to give the podand (L) that exists as a statistical
mixture of four conformers in solution. This ligand differs from a previous
analog by the presence of the three terminal carboxylate groups instead of
carboxamide units [1] which increase thermodynamic stability. In aqueous
solution, the protonated apical nitrogen atom of the tripod (pKa = 6.18)
adopts a conformation compatible with the formation of intramolecular bi
and trifurcated hydrogen bonds with the oxygen atoms of the carboxamide
groups. Reactions of L with Ln(ClO4); provide nine-coordinate podates
[Ln(L-3H)]. The complexes are characterized by NMR spectroscopy and X-
Ray crystallography. Much attention will be paid to the photophysical
properties of the Europium and Terbium complexes.

[
o

Lo A AL "
T e = D
L o =

[Ln(L-3H)]
[1] F. Renaud, C. Piguet, G. Bernardinelli, J-C. Biinzli, G. Hopfgartner, J.
Am. Chem. Soc. 1999, 121, 9326-9342

[norgapic Chemistry 73

Heteroditopic ligands with a macrocyclic unit
A. Schlageter, D. Saladin, L. Siegfried, Th.A. Kaden

Institute for Inorganic Chemistry, Spitalstr. 51, 4056 Basel, Switzerland

We have synthesized the two new ditopic ligands 1 and 2, which combine
a macrocyclic unit with an open chain chelator, and studied their
complexation potential with Cu?* and Ni?*.

ATy e
[ j 1X=0 =" ( j 3H
L N

Both 1 and 2 react with one equivalent metal ion to give I:1 species in
which the metal ion is bound by the macrocycle. Depending on the pH the
open chain ligand is more or less strongly protonated so that a series of
species MLH, (n = 3 - 0) is found. Interesting is that in the case of 2 the
deprotonation of CuLH; to CuLH, is accompanied with a shift of the
absorption maximum from 531 nm to 574 nm indicating that the
coordination sphere of the Cu?* changes. A study of the model compound 3
shows the same effect so that we propose that in this step the side chain
amino group becomes deprotonated and axially binds to the Cu?*.

Addition of a second equivalent of metal ion gives the M,L complexes,
which have been characterized by their UV-VIS spectral properties. In the
case of M = Cu®* an additional hydroxo species M,LH., is observed.

A few experiments with two different metal ions have also been run. It is
possible to prepare two isomeric species CuNiL, in which depending on the
sequence of metal ion addition the Cu®* and the Ni?* ions bind either to the
macrocycle or to the open chain ligand.
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Asymmetric Syntheses and Applications of New Chiral
2-(1-Amino-Ethyl)-Phenols

Candice Botuha, E. Peter Kiindig, Lionel Saudan, Sylvie Thibault.
Département de Chimie Organique, Université de Geneve, 1211 Genéve 4

The development of new routes of access to enantiomerically pure 1,3-
aminoalcohols constitutes an active area of investigation in organic chemis-
try owing to their potential as chiral building blocks and as chiral ligands for
asymmetric synthcsis.[1]
Ve - vo Here we descripe the
asymmetric synthesis of en-
d NH, ©\/‘\ NH, NH, antioenriched 2-(1-amino-
OR OR OR ethyl)-phenols 1, 2 and 3,
obtained in high enantiom-
eric purity by three com-

(R-1aR=Me  (R)-2aR=Me (R)-3a R=Me

(R)-1b R=H (R)-2b R=H (R)-3b R=H plementary approaches.
The chiral building blocks 1a and "
2a have been successfully applied R Me Me R RM° ,N\_.-MBR
in the diastereoselective synthesis ;

. . . N

of new chiral C,-symmetric triden- (j,\ /j@ Q O
tatc ligands 4, 5 and dibenzo [c,e] OHHO
azepine 6.[2] The latter has found 4 g. 4 5 r=me 6:R=H

application in  enantioselective
lithiation reactions.[3]

[1]1 G. Bernardinelli, D. Fernandez, R. Gosmini, P. Meier, A. Ripa, P.
Schiipfer, B. Treptow and E. P. Kiindig, Chirality 2000, /2, 529.

[2] L. A. Saudan, G. Bernardinelli, E. P. Kiindig Synlett. 2000, 483.

[3] S. Pache, C. Botuha, R. Franz, E. P. Kiindig, J.Einhorn, Helv. Chim.
Acta, 2000, 83, 2436.
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Asymmetric Synthesis of (+)-15-Acctoxytubipofuran

R. Cannas, E. P. Kiindig* M. S. Laxmisha, R. Liu and S. Tchertchian
Department of Organic Chemistry, University of Geneva, CH-1211 Geneva 4

The natural product 15-acetoxytubipofuran (3) belonging to the cis-eudesmane
group of sesquiterpenes [1] possesses a cis-decalin moiety and a cyclohexadi-
ene ring. Our analysis of this fused ring system suggested that it should be ac-
cessible by an asymmetric dearomatisation of the benzaldehyde derived chro-
mium carbonyl complex 1.[2] In this communication we report on the success-
(ul achievement of this strategy.

/l (\OMe

HCH
—_—

Cr(CO)a

1 2 3

Key features of the synthesis are

e A chiral auxiliary directed regioselective and diastereoselective nucleo-
philic addition followed by an acylation-alkylation sequence to get to the
keto-aldehyde 2 in a one-pot sequence from 1.

e The transformation of the key intermediate 2 to the natural product 4 em-
ploying as key step either a Pd catalysed allylic substitution reaction or a
[3,3] sigmatropic rearrangement.

[1]. K. Iguchi, K. Mori, M. Suzuki, H. Takahashi and Y. Yamada, Chem.Lett.,
1986, 1789.
[2] A.R.Pape, K. P. Kaliappan, E. P. Kiindig, Chem. Rev. 2000, 100, 2917.
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Tandem Asymmetric Michael Addition-Aldol Reactions

Dr. Oliver Knopff Dr. G. Trevitt Prof. A. Alexakis
' Université de Genéve, Departement de Chimie, CH-1211

Recent work has focused on studying the chemical behavior of the zinc
enolate intermediate formed in the course of the copper catalysed addition

of organozincs to Michael acceptors.
E
\);(E
<R

©]
bz [&
R

The reaction of diethylzinc with a range of enones and electrophiles has
been studied. Initial investigations have shown that aldehydes, acetals,
ketals and orthoesters react to give a range of aldol-type products.

Ran
Cu cat.

O,R Ph
(0] H H :
! pn  Aldehyde chiral acetal \)j\)\o/‘\(i’h
ke T S G #
H

H
ketal orthoester 1
acetal

Q H Me 4 OMe 4 QMo
~ SO Ph Y 3H
e scherve
H ~h E H

Recent results using chiral acetals (4) have shown that syn and anti aldols
can be formed as a single diastereomer. Using a chiral ligand in the first
step, 3 and 5 were formed from 2 following removal of the auxiliary, with
complete control of three contiguous stereocentres.

gzl —do

The use of alternative electrophiles is currently under investigation.

m

X
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Olefin cyclopropanation with phenyliodonium ylides
P. Miiller, Y. Allenbach and E. Robert

Département de Chimie Organique, Université de Genéve,
30, Quai Ernest-Ansermet, CH-1211 Genéve 4, Switzerland.

The transition metal-catalyzed cyclopropanation of olefins with
phenyliodonium ylides derived from cyclic 1,3-dicarbonyl compounds such as
(1) has been investigated with the objective of developing an alternative to
the reaction involving diazo compounds, which are toxic and potentially
explosive. Ylides such as (1) are easy to synthesize and purify and are
considerably more stable than those derived from acyclic precursors. The
transition metal-catalyzed cyclopropanation with (1) is stereospecific, and

affords spirocyclopropanes (2) in almost quantitative yield:
: A
R2

2 R3

Ri  R3 n
\ @ RY
80-100%

An asymmetric version of the reaction is under development. Thus, the
cyclopropanation of pent-1-ene with the rhodium carboxylate (3) afforded
the spirocyclopropane (4) in 97% yield with 59% ee:
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Synthesis of Dehydrodeoxypodophyllotoxm and
Podophyllotoxin via a Radical Cascade Reaction

Tanja Kovac, Félix Villar and Philippe Renaud

Universitcit Bern, Departement fiir Chemie und Biochemie
Freiestrasse 3, CH-3000 Bern 9

Podophyllotoxin is a plant natural product that binds to tubulin and
exhibits potent antimitotic activity. Etoposide, its glucosylated C(4) epimer
acts by promoting topoisomerase lI-mediated DNA strand scission and is
widely used for the treatment of small cell lung cancer. A flexible synthetic
approach should help identifying members with high antitumor activity and
low toxicity [1]. We present here a new approach for the synthesis of
podophyllotoxin and analogues. The key step is a tin free radical cascade
reaction (5-exo-cyclization followed by radical arylation).

<m 9@
Ko

OMe

Podophyllotoxin Dehydrodeoxypodophyllotoxin

[1] R.S. Ward, Nat. Prod. Rep., 1999, 16, 75.
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Radical Cyclizations of Organoboranes

Barbara Becattini, Cyril Ollivier and Philippe Renaud

Universitdit Bern, Departement fiir Chemie und Biochemie
Freiestrasse 3, CH-3000 Bern 9

Recently, we have shown that B-alkylcatecholboranes are excellent radical
precursors for conjugate addition [1]. We present here the first examples of
cyclizations involving the regioselective hydroboration of a polyene followed

by an intramolecular radical conjugate addition.

1) Catecholborane (1.2 eq)

)ﬁ/ MeoNCOMe SO.Ph
2
O x-S02PN ") proc-ome (3eq) M
150 W lamp SPy

[1] C. Ollivier, P. Renaud, Chem. Eur. J. 1999, 5, 1468. C. Ollivier, P. Renaud,
Angew. Chem. Int. Ed. 2000, 39, 925.
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Synthesis of Large -Peptides and Experiments to Cross the Border to -Proteins
T. Kimmerlin, A. Scwing, D. Seebach*, and D. Hilvert

Laboratorium ftir Organische Chemie der Eidgendssischen Technischen Hochschule,
CH-8092 Zirrich, Switzerland

The chemoselective ligation methods, which have made a considerable progress in recent
years, offer a new route for the synthesis of larger peptides and proteins [1]. In the course
of our investigation on B-peptides, we applied, for the first time, the native thiol ligation
methodology to prepare larger S-peptides.

The requirements for the thiol ligation arc an N-terminal Cys and a C-terminal thiolester
fragment. Here, we report the synthesis of B-peptide 1 consisting of the 20 homologated
proteinogenic a-amino acid residues with an N-terminal B-HCys using the recently
improved Fmoc strategy on a solid support [2] and the preparation of B-peptide 2
containing a C-terminal thiolester by thc Fmoc compatible solid-phase synthesis of
peptide thiolesters [3). Furthcrmore, cxperiments to carry out the thiol ligation of
fragments 1 and 2, and the ligation of B-peptides with o-peptides are presented.

HN_NH
. e
HN
HN SN Q NH HO 0 \\
HO_ — 2
o M o o o o o o U
R'
SN N N N N N/\)LN N N N’\ZZ
H H N H H H A H H H

° O\ NH, ~
hhiiéu Cluda &
ZZ\“ N N N N N N N N N

fa
Do mE o

[1] P.E. Dawson, S.B.H. Kent, Annu. Rev. Biochem., 2000, 69, 923-960.

[2] D. Scebach, J.V. Schreiber, P.I. Arvidsson, J. Frackenpohl, Helv. Chim. Acta
2001, 84, 271-279.

[3] D. Swinnen, D. Hilvert, Org. lett. 2000, 2, 2439-2442.
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Synthesis of ﬁ’-Histidine and Its Incorporation
into -Peptides for Metal Complexation

Gérald Lelais and Dieter Seebach*

Laboratorium fiir Organische Chemie
der Eidgendssischen Technischen Hochschule Ziirich,
ETH Hénggerberg, 8093 Ziirich, Switzerland

B-Amino acids, although less abundant in nature than o-
amino acids, have become increasingly important during the last
decade. It has been shown that short-chain oligomers built only from
B-amino acids (B-peptides) form stable secondary structures [1] and
due to their biological stability [2] are candidates for medicinal
applications.

Histidine is one of the most important amino acids in nature
and is involved in many biocatalytic reactions (i.e. serin protease and
zinc finger). Herein we report the synthesis of the *-analogue of
histidine and its incorporation into S-peptides for studying metal
complexations.

N
<\ [ R =Me ,H
N PG =Boc,Fmoc

PGHN OR

[1] D. Seebach, J. L. Matthews, Chem. Commun. 1997, 2015.
[2] a) T. Hintermann, D. Seebach, Chimia 1997, 51, 244.
b) D. Seebach, S. Abele, J. V. Schreiber, B. Martinoni, A. K.
Nussbaum, H. Schild, H. Schulz, H. Hennecke, R. Woessner,

F. Bitsch, Chimia 1998, 52, 734.
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FROM 3'-AMINOACYL RIBONUCLEOSIDES
TO 3'-AMINOACYL RNA.

Nhat Quang Nguyen-Trung & Peter Strazewski
Institute of Organic Chemistry, University of Basel,
St. Johanns-Ring 19, CH-4056 BASEL.

Now that the crystal structure of a 50S ribosomal subunit cocrystal-
lized with puromycin analogs is available at 3.3 A resolution [1], a
more reliable knowledge of the ribosomal peptidyl transfer reaction
seems within close reach. Studies on the intrinsic conformations of
the peptide-accepting 3'-terminus of aminoacyl-tRNA using spec-
troscopic and computational techniques allows for a better under-
standing.

We have synthesized puromycin analogs, 3'-aminoacyl-ribonuc-
leosides 1, have tested their in vitro peptide release activity on E.
coli ribosomes and have studied their conformations by 'H-NMR
spectroscopy. We report here the synthesis of oligo 3'-aminoacyl
ribonucleotide oligomers 2 of some analogs, obtained by solid-
support synthesis, and we analyze the influence on conformation and
bioactivity of structures more close to the natural aminoacyl tRNA.

NH, NH,

N N
¢ ¢
o_ N

Sn SN
RO ligoRNA-
1 N/) OligoRNA-O! o NNy J
Q 0
N OR N OR,
- HN-m
1 2

Ry Ry

[1] Poul Nissen, Jeffrey Hansen, Nenad Ban, Peter B. Moore,
Thomas A. Steitz, Science 2000, 289, 920-930.
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DNA Replication Fidelity besides Nucleobase Recognition
Daniel Summerer, Christian Schneider, and Andreas Marx

Kekulé-Institut fiir Organische Chemie und Biochemie, Universit4t Bonn,
Gerhard-Domagk-Str. 1, D-53121 Bonn, Germany, a.marx@uni-bonn.de

Among numerous proteins involved in the entire DNA replication
machinery DNA polymerases are the central enzymes and contribute to
overall selectivity to a great extend (1] Little is known about sugar
recognition processes in DNA replication and their contributions to
selectivity. To monitor steric constraints in DNA polymerases within the
nucleotide binding pocket acting on the sugar moiety of an incoming
nucleoside triphosphate we introduced alkyl side chains as probes [2],

n 1] i N L) [N o)
0-P-0-P-0-P-0y 0-P=0-P=0-P-0y R: -CHy
-0 -0 -0 " —) ©0 -0 -0 Rji J - CH,CH,
OH OH - CH(CHy)2
TTP ™TP - CH2CH(CHa),

We will report the synthesis of the alkylated triphosphates T*TP as well as
their action on several DNA polymerases in canonical and non-canonical
nucleobase pair formation.

[1] Recent reviews: a) Kunkel, T. A. & Bebenek, K. (2000) Annu. Rev. Biochem.
69, 497-529; b) Kool, E. T., Morales, J. C. & Guckian, K. M. (2000) Angew.
Chem. Int. Ed. 39, 991-1009.

[2] Summerer, D. & Marx, A. manuscript submitted.
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Acetylcholine-Mimetic Organophosphates as Inhibitors
of Acetylcholinesterase

Stefan Furegati, Anthony Linden, Peter Riiedi*

Organisch chemisches Institut, Universitat Ziirich
Winterthurerstrasse 190, CH-8057 Ziirich

Continuing our studies concerning the irreversible inhibition of acetylcholine-
esterase (AChE) by organophosphates we have prepared the 7-aza-7-benzyl-
3-fluoro-2,4-dioxa-3A3-phosphabicyclo[4.4.0]decan-3-ones (+)-1 and (+)-2
and the corresponding 7-azonia triflates (+)-3ax and (¢)-4ax. The
compounds represent another type of conformatively restricted acetylcholine-
mimetics of our aza-oxaphosphadecaline series.

F
F |
s b A
1 P2 0=,/ = | —
[iZ=og %o § 0 Gmgho =g OO
(o]
Bn’ 6 N ! g
~en !
(£)-1ax (z)-2ax F
o 0.p2° 0> 2
LV ge° ol L850
Bn/ | N F H2
F Bn (£)-3ax cis
(z)-1eq (x)-2eq (x)4ax trans

The N-benzylated organophosphates were synthesized from the cis- and
trans-1-benzyl-3-hydroxy-2-(hydroxymethyl)piperidines with POFCl,. The
benzyl protecting group of the F-axially substituted congeners were removed
by hydrogenolysis to yield (¢)-3ax and (+)-4ax.

The X-ray structures of (+)-1ax, (+)-leq, (+)-2ax and (+)-2eq show the
influence of the anomeric effect on the conformations: the F-equatorially sub-
stituted epimers crystallized in the unusual chair-twistboat ((+)-1eq) and the
chair-envelope form ((x)-2eq), respectively.

The kinetic survey showed that five of the six acetylcholine-mimetics are
irreversible inhibitors of AChE. The resulting tetrahedral phosphate is
regarded as a stable transition state analogue of AChE and its natural
substrate acetylcholine.
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A General Chromo/Fluorogenic Assay for Hydrolytic Enzymes
D. Wahler', F. Badalassi?, P. Crotti? and J.-L. Reymond'*

'Universitit Bern, Dept fur Chemie & Biochemie, 3012 Bern, Switzerland
2Universita di Pisa, Dipartimento di Chimica Bioorganica e Biofarmacia,
56126 Pisa, Italy

Compounds of type 1 have been used as chromogenic or fluorogenic
reporters for biocatalysts screening [1,2]. In our method, the carbonyl
intermediate 4 is obtained by sodium periodate-catalyzed oxidation of diol 2
or 1,2-amino-alcohol 3 (see figure), affording extended functionalization
possibilities concerning the enzyme labile groups. Now more than one
hundred derivatives with different side chains and functionalities have been
synthesized, giving the possibility of screening for a broad variety of
hydrolytic enzymes. We report on results observed in stability, selectivity
and sensitivity.

NO, NO,
S -
N~ No HO

1 (R = enzyme cleavable groups) 4-nitrophenol (5)

1E 3. p-elimination
-Enayme (BSA,pH>7)
on /©/NO; o NO;
2. NalO,4 1 /@/
2(X=0) 4
3(X = NH)

[1] F. Badalassi, D. Wahler, G. Klein, P. Crotti, J.-L. Reymond, Angeyw.
Chem. Inil. Ed. 2000, 39, 4067-4070.
[2] D. Wahler, J.-L. Reymond, Curr. Opin. Chem. Biol. 2001, 5, 152-158.
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Novel Bimetallic Mechanism for High-activity Asymmetric
Hydrogenation of Ketones with Ruthenium Catalysts

R. Hartmann and P. Chen*

Laboratorium ftir Organische Chemie,
Eidgendssische Technische Hochschule Ztirich, Switzerland

Noyori’s RuCly(diphosphine)(diamine) 1 catalysts are among the most
exciting catalyst in the ruthenium-catalyzed asymentric hydrogenation of
ketones [1]. Catalysts related to 1 show a high chemo- and enantio-
selectivity with substrate/catalyst (S/C) up to 2°400’000!

H OO Az ? Q

Ru(ll) complex 1

J\ '8uOK, 'ProH 9Q b

= e,

30°C,48h ~ A H
P 45 atm H, P N CO 2 I. N,
oo O
ketone:Ru:base A
2'400'000:1:24'000 TON =2'400'000 Ru(ll) complex 1
TOF =63s™ trans-RuCl,{(S)-tolbinap]((S,S)-dpen)

We report evidence for novel bimetallic mechanism for the asymmetric
hydrogenation of ketones by 1 and seek to answer three important
questions:

*  What is the mechanistic basis for the high enantio- and chemoselectivity
in reductions catalysed by 1?

* Why does 1 reduce ketones with H; when related Ru(lI) complexes
invariably perform transfer hydrogenation with iso-propanol as the
hydride source?

* How does 1 achieve S/C of greater than 100’000 when related Ru(II)
complexes operate with S/C between 100 and 5000?

The mechanism is validated by salt effects on turn over frequencies (TOF)

[2].

[11 R. Noyori, T. Ohkuma, Angew. Chem. Int. Ed. 2001, 40, 40-73.

Angew. Chem. 2001, 113, 40-75.
[2] R.Hartmann, P. Chen, Angew. Chem. Int. Ed., submitted.
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Highly Enantio- and Diastereoselective Hetero Diels-Alder Reactions
with Inverse Electron Demand Catalyzed by Chromium(III) Schiff
Base Complexes

Organic Chemistry

Karl Gademann and Eric N. Jacobsen*
Chemistry and Chemical Biology, Harvard Univ., Cambridge MA, 02138

Previous examples of the catalytic, asymmetric hetero Diels-Alder reaction
with inverse electron demand (HDAIED) have focused on the use of
activated oxabutadienes with electron-withdrawing groups such as
phosphonates, esters and sulfones [1].
We report in this communication the discovery and optimization of the
HDAIED of simple unactivated aldehydes (R = Alkyl, Aryl) with vinyl
ethers catalyzed by the tridentate Chromium(III) Schiff base complex A [2].
This novel method yields dihydropyrans with high enantioselectivity (up to
96 % es) and excellent endo-diastereoselectivity (> 96 % ds)
H.
P 3
(L o
o OR 0~ NOR' C{C'\
> 96 % ds a
up to 96 % es
The scope and limitations of this new method, useful synthetic
transformations of the products as well as potential applications to the
synthesis of natural products will be discussed.

5 mol % catalyst A

neat,2d, MS 4 A

[1]a.) E. Wada, H. Yasuoka, S. Kanemasa, Chem. Lett. 1994, 1637; b.) D.
A. Evans, J. S. Johnson, J. Am. Chem. Soc. 1998, 120, 4895;c.) J.
Thorhauge, M. Johannsen and K. A. Jorgensen, Angew. Chem. 1998, 110,
2543; d) D. A. Evans, E. J. Olhava, J. S. Johnson and J. M. Janey, Angew.
Chem. Int. Ed. 1998, 37, 3372,

[2] A. G. Dossetter, T. F. Jamison, E. N. Jacobsen. Angew. Chem. Int. Ed.
1999, 38, 2398.
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Iridium complexes of new, chiral P,N ligands for the enantioselective
hydrogenation of unfunctionalised alkenes and ketones

Sebastian P. Smidt and Andreas Pfaltz*
University of Basel, Institute of Organic Chemistry, St. Johanns-Ring 19,
CH-4055 Basel, Phone +41-61-267 1108, Fax +41-61-267 1103
e-Mail: Andreas.Pfaltz@unibas.ch

Chiral analo%ues of the Crabtree catalyst!'! were developed in recent
years in our group.”) The iridium complexes of these PHOX ligands show
the best results so far in activity and enantioselectivities of up to 99% for a
whole range of alkene substrates.

50 bar Hp, CH,Cly, AT

o
RPR; N 4o TFPB"
o 1

RJ%/ R7*

0.1 - 1 mol% cat.

New derivatives of these ligands with the additional feature of a
stereogenic phosphorus atom have now been synthesised by a new and
efficient methodology. The results of the corresponding iridium complexes
in the catalytic asymmetric hydrogenation of alkenes, ketones, and imines
will be discussed, especially the effect of the second stereogenic centre.
These complexes gave especially good results for the asymmetric transfer
hydrogenation of ketones.

In addition, the synthesis of a completely new phosphinite/nitrogen
ligand family derived from a N-heteroaromatic backbone and its use in
iridium catalysed asymmetric hydrogenation reactions will be presented.

[11R. Crabtree, Acc. Chem. Res. 1979, 12, 331-338.

[2] (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,
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Electronic Effects in the Asymmetric Cyclopropanation of Olefins
Catalyzed by [RuCI(PNNP)]*

Stephan Bachmann and Antonio Mezzetti*
Department of Chemistry, ETH Honggerberg, CH-8093 Ziirich

The five-coordinate [RuCI(PNNP)]* (1) is a highly diastereo- and
enantioselective catalyst for the cyclopropanation of styrene with diazo-
esters, with up to >99% ee and 95% selectivity for the cis isomer [1]. We
describe herein the substrate-based electronic effects in the cyclo-
propanation of para-substituted styrenes:

S RYCo,Et o \ 1PFs
+N,CHCOREL + _N.;,J,N—
trans P/ \P
catalyst 1 3
X (5 mol%), S $"Cco,Et Phy Phy
CHCly, 20 h 1
X
1 0,
X yield cis:trans ee (%) 2
(%) cis trans g
OMe 48 89:11 83 nd

Bu 86 87:13 8l nd
Cl 29 75:25 68 nd
CF; 7 62:38 62 38 F) o2 o4

[
o(X)

The above data show that yield, enantio-, and diastereoselectivity
increase with increasing electron density at the olefin. The trend fits a linear
free energy relationship with p =-0.523 (R* = 0.981). This opens the way to
the electronic tuning of the PNNP ligand, as will be reported.

[1] S. Bachmann, M. Furler, A. Mezzetti, Organometallics, 2001, 20, 2102.
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Tyrosyl Radicals in Photosystem II:
The Stable Tyrosyl D and the Catalytic Tyrosyl Z

P. Faller", A. Boussac’, R.J. Debus®, K. Brettel" and A.W. Rutherford"

“Section de Bioénergétiques, DBCM, CEA Saclay, CNRS URA 2096,
91191 Gif-sur-Yvette, Cedex France; *Department of Biochemistry,
University of California at Riverside, Riverside, California 92521, USA

Tyrosyl radicals play key roles in the mechanisms of a wide range of
enzymes. Understanding these roles and how proteins are able to control
these reactive species in order to carry out quite specific chemical
reactions has been an important aim of researchers in this area. One of
the earliest demonstrations of redox active tyrosines was in photosystem
II (PSII), the water oxidizing enzyme. This enzyme is of special interest
since it contains two tyrosyl radical, TyrZ® and TyrD", which are located
in a two-fold rotationally symmetrical position. This two tyrosyl radicals
of PSII have only small apparent differences in their structural
environments and yet they exhibit extremely different kinetics and play
completely different functional roles in the enzyme. Thus they constitute
an ideal system for understanding how the protein environment controls
the reactivity of these reactive species.

Using EPR and time-resolved absorption spectroscopy we show that
the oxidation of TyrD to TyrD* occurs with a half time of 190 ns at pH
8.5 in the majority of the centers. This rate is around 10° times faster than
was previously thought. At lower pH values this rapid donation from
TyrD does not occur. The comparison of these results with the known
parameters from TyrZ leads to new insights. This includes also
information how the protein environments are able to impose different
properties on the two tyrosyl radicals.
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Formation of a Phosphorus-Phosphorus Bond by Successive

One-Electron Reductions of a Two-Phosphinines-Containing
Macrocycle : Crystal structures and EPR

L.Cataldo*, S. Choua*, T. Berclaz* and M. Geoffroy*
N. Mézailles**, L. Ricard**, F. Mathey** and P. Le Floch**

*University of Geneva, Dept. of Physical Chemistry
1211 Geneva, Switzerland
** Laboratoire "Hétéroéléments et Coordination", UMR CNRS 7653, Ecole
Polytechnique, 91128 Palaiseau Cedex, France.

Chemical and electrochemical reductions of macrocycle [1] leads to

the formation of a radical anion [1]” whose structure has been studied by
EPR in liquid and frozen solutions.
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The resulting experimental *'P hyperfine tensors show that the unpaired
electron is localized in a P-P orbital. These results are consistent with the
formation of a one electron P-P bond (and agree with DFT investigationsz.
A subsequent reduction of this radical anion gives rise to the dianion [1]™
which could be crystallized by using , in the presence of cryptand, Na
naphtalenide as a reductant agent.
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Control of Combustion Conditions: Soot Generator for liquid Fuels.
Reactions of Hexane Soot with NO,

M. Sagrario Salgado and Michel J. Rossi

Laboratoire de Pollution Atmosphérique, Département de Génie Rural,
EPFL, CH-1015 Lausanne

Micro particles emitted from combustion processes in high concentration
affect the air quality. Due to their adverse health effect much effort has been
done to measure and characterize these particles. Generally, the
characteristics of soot particles emitted from fossil fuel combustion depend
of the combustion conditions. Hence, the difficulty to stabilize the formation
of soot particles in flames. In this sense, The CAST (Combustion Aerosol
Standard) generator developed by Dr. Lianpeng Jing, at the Swiss Federal
Institute of Metrology allow the generation of suspended particles in a wide
size and concentration range with high reproducibility using gas fuels.

In this work, we have used the CAST burner, and adjusted it for use with
liquid fuel. The fuel used is hexane, heated at adequate temperature in order
to produce sufficient vapour pressure. The vapour is transported in a
nitrogen stream into the burner across a fixed port. Changing the
temperature and the air flow introduced into the burner, we modify the ratio
fuel/air resulting in a controlled combustion of hexane. We have prepared in
this way samples under two different conditions, and have studied their
reactivity with NO; in a Knudsen Cell, thereby obtaining reproducibly
results.

We have probed the chemical properties of hexane soot using its
heterogeneous interaction with NO; in the following reactions:

NO; + soot - HONO + Products
NO, + soot — NO + Products

We will report on the kinetics of NO, uptake on different types of soot
generated in the CAST as well as the product yields.
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Heterogeneous Reactions of HCl and HNO; on Calcium Carbonate
Surfaces

Christian Santschi and Michel J. Rossi

Laboratoire de Pollution Atmosphérique, Département de Génie Rural,
EPFL, CH-1015 Lausanne

Mineral dust is the most abundant aerosol in the troposphere. The amount of
mineral dust injected into the atmosphere has been estimated between 200 to
5000Mt/yr, representing about 50% of the total production of tropospheric
aerosols by natural and anthropogenic sources together. The heterogeneous
reactions on the surfaces of aerosol particles may affect the radiative budget
and alter the content of atmospheric gas species.

Predicting the effect of changing anthropogenic emissions on atmospheric
composition and climate will require an understanding of physiochemical
processes on atmospheric dust/particles.

In order to study the heterogeneous reaction kinetics of HCl and HNO; on
CaCO; surfaces experiment in a low pressure Knudsen Cell reactor have
been performed on different types of surfaces like CaCO; powder and
polished and milled marble. The gas-phase species have been monitored by
a quadrupole mass-spectrometry.

The expected reaction mechanism is:
CaCO3+2HCI - CaCl+CO,+H,0 for HCI and
CaCO;+2HNO; - Ca(N03)2+C02+H20 for HNO;

In the case of HCI no uptake has been observed on a polished marble
surface. In contrast, on an initial uptake on the order of ¥, = 0.1 has been
measured CaCO3; powder. The mass balances show a deficiency of H,0O and
CO,. The appearance of CO; in the gas-phase is slightly delayed depending
on the amount of surface adsorbed water, which indicates adsorbtion of CO,
on the surface. In the case of HNO; interacting on marble surfaces no CO,
has been measured in the gas-phase. The initial uptake coefficient has been
measured on the order of ¥i,=0.1 and a dependence of the HNO;
concentration has been observed.
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Influence of PMAA-graft-PEO copolymers on the formation
of thin ZnO films from aqueous solutions

R. Hoffmann, T. Fuchs, T.P. Niesen, J. Bill, F. Aldinger

Max-Planck-Institut fur Metallforschung/
Institut fur Nichtmetallische Anorganische Materialien
Heisenbergstr. 5, 70569 Stuttgart, Germany

The formation of thin films at low temperatures from aqueous
solutions has obvious advantages to vapour deposition techniques in
high vacuum or sol-gel routes. It offers an easy to use and low cost
alternative. Further the addition of water-soluble additives might
enhance the deposition of the films or allow new surface
morphologies. [1]

It has been shown, that self-assembled monolayers (SAMs) are
useful substrates for the effective deposition of metal oxide films as
ZrO,, TiO2, V20s, SN0, and Fe,03. [1,2]

We report here the deposition of homogeneous and adherent ZnO
films on Si wafers by the hydrolysis of zinc salts. The addition of the
polymers is necessary to supress the formation of undesired, larger
zincite crystals, which otherwise form inevitably.

Using copolymers as polymethacrylic acid grafted with
polyethylenoxide side chains we obtained homogeneous films of
nanosized particles on Si wafers with SAMs, but also on unmodified
wafers. According to EDX and XPS a part of the polymer remains
attached to the precipitated particles, but can be removed by
pyrolysis below 573K. Films obtained before and after annealing at
723K in air were characterized by AFM und SEM.

[1] T.P. Niesen and M.R. De Guire, J. Electroceramics 2001,
accepted for publication.

[2] H. Shin, M. Agarwal, M.R. De Guire, A.H. Heuer, Acta Mater.
1998, 46, 801-815.
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Static and dynamic adsorption of vapour mixtures by activated carbons
R. Sobota, D. Hugi-Cleary, F. Stoeckli

University of Neuchatel, Institute of Chemistry
2007 Neuchatel, Switzerland
Physical adsorption of vapours by activated carbons plays an important role
in filtration technology. Under dynamic conditions, the removal of a single
vapour from air can be described in a straightforward manner, but in the
case of mixtures, predictions are more difficult. This can be achieved with
the help of two distinct approaches developed in our laboratory. The first is
based on the Myers-Prausnitz-Dubinin theory (MPD), which describes the
adsorption equilibrium of vapour mixtures corresponding to miscible liquids
(for example two organic compounds). The second approach, valid for the
adsorption of vapours corresponding to immiscible liquids (for example an
organic vapour and water), is based on the model of independent co-
adsorption, using the Dubinin equation. It is shown that in the case of slow
flow rates, one obtains a good agreement with the predictions of binary

adsorption under static conditions.
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Parity Violation and Tunneling Dynamics in Asymmetrically
Substituted Aziridines

Martin Quack and Achim Sieben
Laboratorium fiir Physikalische Chemie, ETH Ziirich, CH-8093 Ziirich

Due to the parity violating electroweak interaction, enantiomers of a chiral
molecule have slightly different energies. We have studied these parity
violating energy differences AEpy for asymmetrically substituted aziridines
1 (fig. 1) employing the recently developed MC-LR approach [1]. We also
estimated tunneling splittings AE;: for the stereomutation between these
enantiomers using a simple Wentzel-Kramers-Brillouin method [2]. It
turned out that for aziridines 1 tunneling splitting is extremly small
(AE; << 10% cm™ in all cases shown). Domination of AEpy over AE;,
however, means that parity violation and not tunneling dominates
stereomutation dynamics. This result is of fundamental importance for
spectroscopic approaches towards parity violation in molecules [3-6].

Figure 1:

H X Y
X=ClY=F  AEpy=10"cm" (hc)
Kl X=F Y=F  AEp=10"cm" (hc)
N X=F Y=Cl AEpy=10"cm" (hc)
H ] Y X=Cl Y=CI AEpy= 10" cm’ (hc)

[1] R. Berger, M. Quack, J.Chem Phys., 112, 3148 (2000).

[2] a) A. Garg, Am. J. Phys., 68, 430 (2000), b) L.D. Landau, E.M. Lifshitz,
Quantum Mechanics (PERGAMON, New York, 1977), 39 ed.

[3] R.Berger, M. Gottselig, M. Quack, M. Willeke to be published.

[4] M. Gottselig, D. Luckhaus, M. Quack, J. Stohner, M. Willeke, Helv.
Chim. Acta, xx, xxx (2001).

[5] M. Quack, Angew. Chem. Int. Ed. Engl., 28, 571 (1989).

[6] M.Quack, Nova Acta Leopoldina NF, 81, 137 (1999).
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Nonlinear intensity dependence in the infrared
multiphoton excitation and dissociation of methanol
preexcited to different energies

Oleg V. Boyarkin, Tom R. Rizzo, David S. Rueda
Laboratoire de Chimie Physique Moléculaire
EPFL Ecublens, 1015 Lausanne

Martin Quack and Georg Seyfang
Laboratorium filr Physikalische Chemie
ETH Zitrich, 8092 Zrich

The question of nonlinear intensity dependence in the infrared multipho-
ton excitation of polyatomic molecules has been a long standing problem in
IR-laser chemistry [1-3]. The recently introduced spectroscopic technique
of IRLAPS (4] has been suggested to be in part aided by selectivity due
to nonlinear intensity dependence [5). We report here quantitative dissoci-

ation yields for the reaction CH;OH (vog) nhy CHj; + OH for the infrared
multiphoton excitation of methanol preexcited to various levels of the OH
stretching vibration (vouy =0, 1, 3, 5) by detecting OH using laser induced
fluorescence. It is demonstrated, that for low levels of preexcitation (vox
=0, 1, 3) there is a substantial nonlinear intensity dependence, as a higher
yield is found for self mode-locked CO, laser pulses (with higher peak in-
tensity) as compared to single mode pulses of the same laser fluence, but
lower peak intensity. In contrast at high levels of preexcitation (vox =
5) this nonlinear intensity dependence is absent. Quantitative model cal-
culations are carried out using a case B/case C master equation approach
which takes nonlinear intensity dependence into account. The calculations
are consistent with the experimental results and confirm the prediction that
an important part of the selectivity of the CO, laser excitation step in IR-
LAPS (Infrared laser assisted photofragment spectroscopy) of CH3OH is
due to this nonlinear intensity dependence.
1] M.Quack, J. Chem. Phys. 69, 1282 (1978)
2| M.Quack and G.Seyfang, Chem. Phys. Letters 93, 442 (1982)
3] Y.He, J.Pochert, M.Quack, R.Ranz and G.Seyfang, J. Chem. Soc.
Farad. Discuss. 102, 275 (1995)

4] 0.V.Boyarkin and T.R.Rizzo, J. Chem. Phys. 105, 6285 (1996)
5] M. Quack, Infrared Phys. Technol. 36, 365 (1995)
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