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MALDI Mechanisms: Spectroscopy and excited-state
properties of 2,5 dihydroxybenzoic acid in a supersonic jet

Volker Karbach, Richard Knochenmuss
Laboratorium fiir Organische Chemie, Universititsstr. 16, ETH Zentrum,
8092 Ziirich

Certain molecules like 2,5 dihydroxybenzoic acic (DHB) have
proven to be very effective as MALDI (Matrix Assisted Laser Desorption /
[onization) matrices. The molecular properties relevant to MALDI
suitability are, however, still largely unknown. Generation of primary
MALDI ions must involve excited electronic states of matrix molecules, and
or matrix aggregates. We have begun to investigate the spectroscopy of
(DHB)p n=1-3 in a supersonic molecular beam. This allows detailed study
of excited state properties, as well as the effects of intermolecular
interactions leading to the condensed phase.

We report initial studies of the S| state of DHB via 2-color resonant
two-photon ionization, fluorescence excitation and dispersed fluorescence
spectroscopies. Several conformers were found, of which two are
apparently nearby in energy. The spectra are in all cases rather different
from other benzoic acids, which are poor MALDI matrices. The S| appears
to undergo a remarkable geometric distortion compared to the ground state.
Unusual fluorescence spectra from higher Sy vibrational levels are observed

as a result.
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lonization Mechanisms in MALDI Mass Spectrometry
Edda Lehmann, Richard Knochenmuss, and Renato Zenobi

Laboratorium fir Organische Chemie, ETH Zentrum,
Universitatstr. 16, CH-8092 Zurich

Different ionization mechanisms are currently being discussed in
MALDI. lons may be pre-formed in the condensed phase and simply
desorb after laser desorption, or they may form through ion-
molecule reactions after desorption. Studies have mainly been
performed reactions in the MALDI plume, i.e. after desorption [1].
Only few experiments on pre-formed ions have been carried out [2].
In this context, we investigated the contribution of pre-formed ions in
MALDI in different matrix-cation systems and in the cation-
polystyrene system. Transition metal ions were chosen as cations,.
DHB and dithranol as matrices. The solution, the solid, and the gas
phase were investigated by visible, infrared, proton nuclear
magnetic resonance spectroscopy, and MALDI mass spectrometry.
The contribution of pre-formed ions was found to be predictable
from condensed-phase thermodynamics.

The experiments also gave insight into the mechanisms of charge
compensation. All the ions detected were singly charged although
divalent cations were used. The excess charges are compensated
by deprotonation of the polar matrix in the matrix adducts, and by
reduction of the cation in the polystyrene adducts.

[1] B. H. Wang, K. Dreisewerd, U. Bahr, M. Karas and F. Hillenkamp,
J. Am. Soc. Mass Spectrom. 4, 393 (1993).

[2] R. W. Nelson and T. W. Hutchens, Rapid Commun. Mass
Spectrom. 6, 4 (1992).
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Validierte gas- und fliissig-chromatographische Analysenmethoden zur
Epimerentrennung in einer komplexen Matrix

S. Oppliger , M. Neuenschwander* und B. Debrunner

Departement fuir Chemie der Universitat Bern*, CH-3012 Bern und
Max Zeller Sohne AG, CH-8590 Romanshorn

Mittels neuen NP- und RP-HPLC- und on column-GC-Methoden gelang es,
die pharmakologisch wirksamen Hauptinhaltsstoffe von Petasites hybridus
(L)) G, M. et SCH. (Gemeine Pestwurz, Petasin-Chemovarietit) aus Pflan-
zenextrakten zu trennen. Dabei handelt es sich um die zwei epimeren Sesqui-
terpenester Petasin und Neopetasin sowie um das dazu isomere Isopetasin.

Petasin Neopetasin Isopetasin

Die Extrakte wurden entweder mit mittelpolaren organischen Lésungsmitteln
(z. B. Ether, Dichlormethan) oder durch superkritische CO,-Extraktion aus
getrockneten Pflanzenteilen (Wurzeln, Blitter, Bliiten) erhalten.

Die Normalphasen-HPLC-Methode basiert auf einer Trennung an 3pm-Kie-
selgel mit einem terndren Laufmittelgradienten. Dieser Gradient erwies sich
als robust, wobei sich die drei Verbindungen unter 20 Minuten basislinienge-
trennt eluieren liessen.

Eine Umkehrphasen-Trennung des Pflanzenextraktes gelang auf einer kurzen
(33mm) 1.5um-C 4-Phase.

Die Trennung der thermolabilen Naturstofte konnte mit on column-Kapillar-
sdulen-GC ebenfalls unter 15 Minuten realisiert werden.
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Automatic Evaluation of 'H-NMR Spectra of Combinatorial Libraries

Renate Biirgin Schaller,? Pius Portmann,® Reinhard Neudert,Y
Bernd Follmeg,® Erné Pretsch®

4 Department of Organic Chemistry, Swiss Federzi Institute of Technology,
CH-8092 Ziirich
b Chemical Concepts, P.O. Box 10 02 02, D-69442 Weinheim

New flow-through NMR probeheads and the use of robots allow to
automatically record 'H-NMR spectra of combinatorial libraries. The time
needed for a spectrum of submicrogram samples is in the order of minutes.
This may lead to an enormous data flow and, hence, requires automatic
storage and processing of the information.

The system presented here has been developed in connection with the
SpecInfo database [1] using the Proton Shift program [2] for spectra
estimation. First, a database of all the experimental spectra is generated
automatically together with the structures proposed and entered by the
chemist by means of a structure drawing program of his choice. The
evaluation module described then uses the spectra and the corresponding
structures. Chemical shifts, on the one hand, are estimated from the
structures and, on the other, approximately derived from the measured
spectra by using a heuristic procedure. Comparison of these two sets of
chemical shifts provides a measure for the quality of agreement. If
necessary, a whole set of proposed structures can be compared with a single
spectrum, or vice versa, and ranked accordingly [3].

[1] SpecInfo V 3.1. Chemical Concepts, P.O. Box 10 02 02, D-69442
Weinheim.

[2] R. Biirgin Schaller, E. Pretsch, Anal. Chim. Acta 1994, 290, 295-302.

[3] R. Biirgin Schaller, M.E. Munk, E. Pretsch, J. Chem. Inf. Comput. Sci.
1996, 36, 239-243.
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Towards the Catalytic Enantioselective Synthesis of Macrolactones

E_El-Sayed, R. N. Radinov and W. Oppolzert
Department of Organic Chemistry
University of Geneva, CH-1211 Geneva 4, Switzerland

Macrolactones are important natural products (e.g. (-)-macrolactin A [1],
scytophycin C [2], epothilone A [3], etc.). An efficient synthesis of (+)-
aspicilin which made use of a (+)-DAIB catalysed enantioselctive
macrocyclization protocol was reported from this laboratory [4]. In this
communication we report on the extension of this methodology to a
number of other macrolactones.

HO,
RN

H\\\\\ S

1) (c-Hexyl),BH

I | 0 2) EtyZn Z 5
0
3) \ OH 0
NMe, L
2 mol-% ( (+)-DAIB)
4) aq. NH,CI

t Deceased 15.03.96

[1] A. B. Smith, Il and G. R. Ott, J. Am. Chem. Soc. 1996, 118, 13095.

[2] L. Paterson, C. Watson, K. -S. Yeung, P. A. Wallace, and R. A. Ward,
J. Org. Chem. 1997, 62, 452.

[3]1Z. Yang, Y. He, D. Vourloumis, H. Vallberg, and K. C. Nicolaou,
Angew. Chem. Int. Ed. Engl. 1997, 36, 166.

[4] W. Oppolzer, R. N. Radinov and J. De Brabander, Tetrahedron Lett.
1995, 36, 2607.
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Natural Product Synthesis with Chiral Sclenium Electrophiles
Gianfranco Fragale and Thomas Wirth*

Institut fiir Organische Chemie der Universitét Basel, St. Johanns-Ring 19,
CH-4056 Basel, Switzerland

Chiral organic selenium electrophiles 1 are versatile compounds for the
stereospecific functionalization of non-activated C=C double bonds. The
presence of the selenium moiety in the products enables a variety of sub-
sequent reactions.

We were able to apply this reaction in the synthesis of different natural
products. Samin and membrin, two naturally occurring lignans with furo-
furan skeletons 2 were synthesized via a sequence of addition and radical
cyclization. Access to isoquinoline alkaloids such as salsolidine 3, was
achieved by cyclisation of e-unsaturated carbamates.

H3CO

: 3
T. Wirth, K. J. Kulicke, G. Fragale, J. Org. Chem. 1996, 61, 2686-2689,
T. Wirth, Liebigs Ann. 1997, 1155-1158.
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Structure and Reactivity of Chiral Dilithiocarbanions
by R. Batra, J. F. K. Miiller*, M. Neuburger and M. Zehnder

Institut fiir Anorganische Chemie der Universitit Basel, Spitalstrasse 51
CH-4056 Basel

Heteroatom-stabilized dilithiocompounds are known to act as dinucleo-
philes in multiple C-C bond formation reactions or. as supernucleophiles upon
reaction with poor electrophiles [1]. The expectation that a chiral modification
of such dimetallated compounds would lead to reagents which are able to
undergo multiple C-C bond formations in a stereoselective manner has not yet
been proven. In order to do so, we chose the sulfonimidoyl group, the chiral
aza-analogue of a sulfone, as a configuratively stable chiral functional group,
with the intention of preparing such a dilithio species. Another important
aspect stems from the potential attenuation of chirality in the reaction of such
chiral substituted dianions with prochiral biselectrophiles. We report now about
the structure determination of these (di)lithiated sulfoximines [2], their reactions

Q. NMe
87 Me —
P

Q Nme

1.2 Buli
ph,S>{.Me
E E

2.2E*

with simple biselectrophiles and addition reactions with (bis)carbonyl
compounds [3].

References:

| 1] 1. Marek, J.-F. Normant, Chem. Rev. 1996, 96, 3241.

[2] J. F. K. Miiller, R. Batra, B. Spingler, M. Zehnder, Helv. Chim. Acta
1996, 79, 820.

[3]J. F. K. Miiller, M. Neuburger, M. Zehnder manuscript submitted.
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N-Benzoylketene-N-cyclohexenyl-V,0-silyl acetals:
Aza-Claisen rearrangement and more

Klaus Neuschiitz, Thomas Thyrann and Reinhard Neier
Department of Chemistry, University of Neuchatel, CH-2000 Neuchatel
In the context of our studies of tandem reactions of N,O-silyl acetals [1] we
are interested to investigate the scope and limitations of the title compound
1 to undergo an Aza-Claisen rearrangement. We intend to incorporate this
reaction into a novel tandem Diels-Alder / Aza-Claisen rearrangement

prozess.

Controlled by reaction conditions [2] and substituents are formed either the
rearranged product 2 or with high diastereoselectivity product 3.

o TBOMS N
N/k/ / rac-2
\

rac-1

rac-3

[1] A. Franz, P.-I. Eschler, M. Tharin, R. Neier, 7etrahedron 1996, 52,
11643-11656.
[2] L. E. Overman, Angew. Chem. 1984, 96, 565-573.
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Intramolecular Cyclization Reactions with Planar Chiral
Arene Tricarbonylchromium Complexes

Benoit Crousse, Hasene Ratni, Long-He Xu and E.Peter Kiindig,
Department of Organic Chemistry
University of Geneva, CH-1211 Geneva 4, Switzerland

Intramolecular C-C bond forming reactions between arenes and alkenes have
found widespread use in the preparation of fused aromatic compounds. We
here report the results of a study of the application of the intramolecular
Heck reaction [1] and of aryl radical cyclization reactions [2] with planar
chiral tricarbonyl chromium complexes 1.

First successful examples of the two cyclization reactions are shown. A ra-
tionale for the observed high diastereoselectivity (>95 % de) in the forma-
tion of 2 will be presented. -

Y
o
¢
f
v
oc’/ N\
o CO 1
(Pd] ical Reacti
Heck Reaclion| X = CI ,Ftdlac,a oaction
NEt, [P}/ Base AIBN, Bu,SnH
CO/ MoOH
Y Y Y
H oy Hu co He
*@. *©. Me ()
T T H T Me
Cr Cr Cr
7 Cd g
o/ “co o7 N oc7 N
co co co 2 co co

(1] Tsuji, J. Palladium Reagents and Catalysts, Wiley, New York, 1995.
[2] Giese B., Kopping B., Gobel T., Dickhaut J., Thoma G., Kulicke K.J.,
Trach F. Org. React. 1996, 48, 303.
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C-5,7-Dimethyl-6,7-dihydro-SH-dibenzo[c,e]azepine
from o-methoxy-phenyl-ethylamine

Lionel Saudan and E. Peter Kiindig*

Department of Organic Chemistry
University of Geneva, CH-1211 Geneva 4, Switzerland

C,-Symmetric amines play an important role in stereoselctive reactions ei-
ther as auxilliaries or ligands for catalytic reactions [1]. Chiral dibenz[c,e]
azepines have been synthesized with axial chirality (2] and only recently with
stereogenic centers alpha to the nitrogen atom in the case of the dinaphthyl
analogue [3]. We here present an asymmetric synthesis of the C,-
dibenzo[c,e]azepine 3 from the methoxy phenethylamine 1. The key step of
this synthesis is the intramolecular biaryl coupling of the bis triflate 2.

Me Me Me O Me
Cor =0 =L
OMe o O
T TS O Me
3

1 2

[1] For areview on C>symmetry, see: Whitesell, J. K. Chem. Rev. 1989, 89,
1581-1590.
[2] For a review on 6,7-Dihydro-SH-Dibenzo[c,e]Azepines, see: Renfroe,
" B.; Harrington, C.; Proctor, G. R. in The Chemistry of Heterocyclic
compounds, Azepines part! (Ed.: Rosowsky, A.) John Wiley and Sons,
New York, 1984, p. 545.
[3] Meyers, A. L., Nguyen, T. H. Tetrahedron Letters 19985, 36, 5873,
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A Simple Access to Diiron Allen Complexes

Titus A. Jenny and Thomas P, Sieber

Institut de chimie organique, Université de Fribourg
CH-1700 Fribourg

Complexation of allenes with Fe;(CO)g leads. to well known dinuclear
complexes [1][2]. These complexes, however, are accompanied by mixtures
of dinuclear complexes of dimerized allenes which leads to only moderate
yields of the desired complexes. We found now that reaction of propargyl
ethers, esters etc. with Fez(CO)9 in alcohol solvents directly forms these
complexes in good yield.

RQ,

x  FeaCOw COR
=__/

o
1 Fe,(CO)y

B —

Fe(CO)s

ROH 3
NS
X = OMe, OAc, OTs, Hal Fe

(CO)s

Complexation of methyl propargyl ether with Fe;(CO)y in non-alcoholic
solvents leads to the same complex (R=CH3) but in reduced yield.
Interception of the intermediate derived from methyl propargyl ether by
added alcohol is very efficient: a tenfold excess of menthol leads to the
corresponding complexed menthyl ester exclusively.

No optical induction was observed in the latter case.

[1] R. Aumann, H.-D. Melchers, H.-J. Weidenhaupt, Chem. Ber. 1987, 120, 17.
[2]) T. A. Jenny, A. M. Kuonen, J. Racmy, Chimia 1994, 48, 362.
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An Asymmetric Version of the Stork Radical Cyclization

Félix Villar and Philippe Renaud
Université de Fribourg, institut de chimie organique, Pérolles, 1700 Fribourg

Radical cyclization is of haloacetals] is a well established and efficient
procedure for the preparation of cyclic acetals.[1] Many applications of this
reaction in natural product synthesis have been reported. In this account, we
describe the preparation of chiral haloacetals of type 1 and and their highly
stereoselective cyclization reactions (1 — 2). The chiral auxilary R*OH are

recoverd by simple hydrolysis of the products.

OR* OR?* ~OH
o Br BusSnH/AIBN Q
—————
> 90% ds R
| R*OH
(R = phenyl, naphthyl, etc.)
1 2

[17 G. Stork, Bull. Chem. Soc. Jpn. 1988, 61 149. G. Stork and N. H. Baine
J. Am. Chem. Soc. 1982, 104. 2321; G. Stork and R. Mook .J. Am.
Chem. Soc. 1983, 105, 3741; G. Stork and P. M. Sher .J. Am. Chem.
Soc. 1983, 105, 6765.
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bility matching fluid, a perfluorinated or-
ganic liquid, using a 5-mm spinning tube
for comparisons and a 300-MHz (7.05 T)
spectrometer [9].

Mass Spectrometry

The development of instruments in
mass spectrometry has been specially in-
fluenced by the requirements of both par-
allel and combinatorial chemistry, and
molecular biology. The latter requires the
analysis of biological species such as pep-
tides, proteins, and nucleotides, whereas
in parallel and combinatorial chemistry, it
is desirable to have instruments that are:
small (bench-top instruments) and fast
coupled to high throughput, that consume
little sample and that allow continuous
monitoring. In trying to meet these re-
quirements, standard instruments with rel-
atively low mass resolution (im/z 1000—
1500) have been linked to the sample flow
between reactor/UV detector and fraction
collector (D. Kassel, CombiChem, UK).
The sample is splitted, but only 1-5% of
the relatively large sample volume is con-
sumed by the ESI/triple-Q mass spec-
trometer (e.g., PESCIEX APl 165 LC/MS
and API 365 LC/MS/MS). Hewlett-Pack-
ard showed up with an open titer-plate
collector coupled to the MS detector. Re-
cently, however, direct sampling from the
titer plate by MALDI-TOF has been pro-
posed by G. Siuzdak, La Jolla, CA, at the
1stComTech conference in Freiburg, Ger-
many, in February 1997.

The type and arrangement of the inlet
system, the ionization source, and the mass
analyzer determine the features of the mass
spectrometer involved in the analytical
process. Hyphenation to other techniques
determines the capability and features of
the analytical system. Since the mass spec-
trometer is primarily used as a detector,
hyphenated techniques have been exten-
sively investigated and discussed. The TOF
analyzer offers exciting possibilities with
respect to speed, especially when it is used
with an ESI source and a quadrupole ana-
lyzer (TOF, time-of-flight; ESI, electro-
spray ionization). The TOF spectrometer
allows inlet frequencies of up to 20 kHz
(Analytica of Branford Inc.) and, there-
fore, quasi-continuous operation. Leading
companiesinthefield are Finnigan, Fisons,
Micromass, PerSeptive Biosystems. The
Nanobore HPLC — Nanoflow™ probe al-
lows flow rates of 5 nl up to I ml to be
introduced into the ion source at atmos-
pheric pressure (Micromass Ltd., UK).
For single shot analysis, a borosilicate
capillary enables the injection of 3 nl, so

that the final amount of substance in the
analyzer is 107'2-10-15 moles. A paper
presented by Berry Kargeret al. dealt with
how to introduce the sample from a mul-
tichannel capillary electrophoresis chip
by interfacing the microchip to a triple-Q
electrospray mass spectrometer (7SQ-700,
Finnigan Instruments, CA) and with the
characteristics of the hyphenated tech-
nique. The mass of, e.g., human growth
hormone (22 124 Da), was resolved with a
relative inaccuracy of 0.02% [ 10][11]. Re-
markably, the chip was supposed to be
disposable to render a washing step un-
necessary.

The highest resolution of routine sys-
tems s yielded by the reflectron TOF mass
spectrometer, which provides mass reso-
lution (m/Am at FWHM, fraction of peak
width at half height of mass peak) of 5000
and screening of a mass range m/z up to
7000 (Micromass Ltd., UK) even with
5-10-'¢ moles amounts of substance in the
detector. This means resolving a m/z ratio
of 20 at the peak mass of m/z equal to 103,
This is especially attractive for molecular
biology, where multiply charged ions
should be resolved with high resolution.
The reflectron TOF mass spectrometer
makes use of an electric field applied to
one end of the flight tube. The latter acts as
a mirror and reflects the ions elastically
according to their kinetic energy. This
principle results in the ion beam being
focused and the resolution enhanced. The
same effect arises from the time-lagged
focusing by a delayed inlet system, where
a species with a mass < 5000 (e.g., pep-
tides) can be fragmented within the source.
If the mass detector is hyphenated with a
MALDI-source (matrix-assisted laser de-
sorption ionization), a continuous sam-
pling is not feasible. Nevertheless, the
molecule peaks of species with masses as
high as 600000 are displayed, albeit with
a resolution of only FWHM 500. Fisons
offers a 2D-gel-plate reader to be com-
bined with a MALDI-TOF spectrometer.
A considerably enhanced resolution of
FWHM 3000 for a mass range up to 103 is
yielded if an rf-guide for the ion beam is
connected to the ion source. In addition,
the MALDI sampling plate can be inspect-
ed by a videocamera in order to observe
the crystal structure of the matrix, and to
check and visualize the local desorption
process. These features suggest that it may
be possible to identify biological mole-
cules without separation. This would speed
up the analytical process as separation is
the most time-consuming step.

A challenging approach, which only
just belongs to the field of mass spectrom-
etry, was presented by Marshall et al. on

CHIMIA 57(1997) Nr. 8/9 (August/Sepiember)

FT-ICR mass spectrometry (Fourier-
Transform Ion Cyclotron Resonance MS).
In this approach, the ions are forced into a
cyclotron course by applying a magnetic
field and by overlaying a pulsed differen-
tial electric field. Thisenhances the FWHM
resolution up to 10%, which allows the
isotope ratios of nuclei to be resolved in a
mass peak. When combined with MAL-
DI, even masses >103 can be resolved with
m/z <1. In addition, compounds contain-
ing, e.g. sulfur nuclei, are distinguished
from sulfur-free compounds. This is rele-
vant for the analysis of peptide structures
inthat it answers questions about the ami-
no-acid sequence [ 12-15]. There are clear
analogies with the gain in resolution ob-
tained not only through the data acquisi-
tion process, but also through Fourier-
Transform data processing in NMR as
Richard Ernst’s investigations have un-
ambiguously demonstrated.

This year, the sessions dedicated to
mass spectrometry were among the most
attractive since new applications in com-
binatorial and parallel chemistry, in mo-
lecular biology and bioanalysis have led to
various innovations. In addition, a gener-
ally stronger representation of the field of
mass spectrometry was noticed. On amore
philosophical note, the question was raised
whether ‘MS can compete in the DNA
world?’ [16].

Alternative Separation Techniques

The three limiting characteristics of
separation techniques, namely high reso-
lution, high capacity, and high flow rate
span the ‘triangle’ determining the ulti-
mate goal of separation techniques.

The currently discussed leading tech-
niques are electrokinetic chromatography,
separation with porous columns involving
functionalized polymers, micellar separa-
tion techniques, pervaporation replacing
head-space sampling, and membrane inlet
techniques. In those fields, pharmaceuti-
cal science and food technology is much
stronger involved than ever before.

In capillary electrokinetic chromatog-
raphy (CEC), the electroosmotic flow,
which controls the separation of ions in
capillary electrophoresis, is prevented us-
ing filled columns. Filled columns (e.g.,
400 length, 0.1 mm OD, 1.3 pm beads),
closed with a frit of sintered silica, are
used to solve specific problems, such as
the separation of lipids with high resolu-
tion and faster separation as compared to
LC[17].In[17],asetupisdescribed using
anelectric field of 20kV applied along the
column, and, simultaneously, a pressure
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of 10 bar. The mobile phase is acetonitrile/
Tris-buffer buffered to pH 8.

Incapillary perfusion chromatography,
porous silica beads (10-50 um diameter)
with 0.5-0.7 um pores are used in short
columns (10-20 cm length). This enables
fast separation, but the high resolution is
sacrified. Precolumns of 4 cm length, func-
tionalized with enzymes such as trypsin,
allow enzymatic digestion prior to I.C
(PerSeptive Biosystems). On the other
hand, fast separation and high resolution
can both be achieved if certain steps are
taken: avoid band broadening by Eddy
diffusion, inhibit low mass transfer effi-
ciency at the walls of columns, and avoid
beads that contribute with nonuniformity
to minor resolution. In particular, the sep-
aration of peptides can be improved by
using a continuous bed matrix from ‘in-
column’ polymerized material. This ma-
terial provides excellent resolution and
reproducibility as well as fast separation
for anionic and cationic species such as
peptides, proteins, and nucleic acids (Bio-
Rad). The mass transfer efficiency is en-
hanced by functionalizing the polymer
with specific ligands.

In order to obtain improved resolution
of neutral and hydrophobic compounds,
micellar techniques are gaining impor-
tance in capillary electrophoresis (MCE,
micellar capillary electrophoresis) and
electrokinetic chromatography (MEKC,
micellar electrokinetic chromatography;
MEEKC, micro-emulsion electrokinetic
chromatography). Separation of such com-
pounds in open tubes or capillaries relies
on partitioning between the polar solvent
and the apolar phase of microemulsions or
micelles. The partitioning can be support-
ed by functionalizing the micellar phase
with ligands, such as e.g. cyclodextrins.
Reversed micellar electrokinetic chroma-
tography (RevMEKC) is the logical con-
sequence of these developments. In this
technique, the outer solvent phase consti-
tutes the apolar phase, whereas the re-
versed micelle contains the polar compo-
nents. With SDS (sodium dodecyl sul-
fate), stable micelles are prepared. This
results in a higher peak capacity and ahigh
resolution, especially for acids and basic
compounds.

Portable Instruments

Given the deplorable statistics about
the concentration of land mines in war-
torn areas, improved land mine detectors
are urgently required. According to the
statistics, there are 152 land mines per
square mile in Bosnia/Herzegovina, which

isequal to 0.68—1.36 mines per inhabitant.
It is estimated that there are, in total, 3-6
Mio. mines distributed all over the area.
11 Detectors based on various principles,
including the canine nose, chemical and
sensors and biosensors, have been com-
pared, but without establishing one as the
best [18]. On the other hand, 13 suppliers
of portable instruments based on GC and
GC/MS technology were cited in [19],
neglecting mobility spectrometers in this
review. Portable instruments and speedy
sample preparation techniques are other
goals of the conference and exhibition
which are rather application-oriented. De-
veloping portable instruments is a grow-
ing field which shares the market where
chemical sensors and biosensors are in.
Chemical sensors and biosensors are more
and more used to monitor pollution indi-
cators. In both cases, the sensors and de-
tectors should, ideally, be used on-site,
and allow immediate and continuous mon-
itoring.

Advances in Sensor Technology

After a cleaning process in the sensor
market, many chemical sensors have
reached ‘maturity’. The current trend is to
market individual sensors for specific ap-
plications, hence biosensors for, e.g., lac-
tate, glucose, glutamate, efc., are commer-
cialized by YSI, and fiber optical sensors
for, e.g., determinations of pH and oxygen
partial pressure by Ocean Optics. The
development of sensing arrays shows its
mostrelevantimpactin the design of ‘elec-
tronic noses’. Some companies such as
AlphaMOS, Neotronics, and AromaScan
start to show up at Pittcon regularly with
still small booths but respectable presen-
tations on improved applications.

However, one of the most challenging
new development in sensor technology is
the GeneChip probe array of Affymetrix
Inc. (Santa Clara, CA, [20]), which is
covered by at least five patents involving
some 100 typed pages issued since 1995.
The last one being issued on January 14,
1997. The chip consists of two ports for
introducing and removing fluids, a hy-
bridization chamber, and alignment fea-
tures for the optical reader. The inside of
the hybridization chamber contains the
‘chemistry’ involving 96 fields where com-
binations of DNA oligomers are attached
to the microfabricated polymer support.
The patterning of the molecular recogni-
tion area of 20 wm is programmed in a
highly systematic way in order to avoid
false positive or false negative results.
Each GeneChip probe array is specifically
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designed to perform DNA analysis in a
typical sample. The HIV PRT probe array
contains over 15000 different DNA oli-
gomers. The chip works by contacting the
luminescence-labelled DNA in a sample
to be analyzed after the sample has under-
gone, e.g., DNA amplification by PCR
(polymerase chain reaction). The lumi-
nescence pattern of hybridized 3-pm arcas
is excited by an argon-ion laser and the
pattern is read from the chip by an elec-
tronic scanner. The laser-optical GeneAr-
ray scanner was provided by Hewlett-
Packard (HP G2500A). It is able to read a
20000-cell probe array within 15 min. In
terms of size, however, the liquid handling
system and the scanner dominate the bench.
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reach into sister sciences, the envi-
ronment, industry and the economy
as well as into our everyday lives.

Achievements

Administration and Finances

As you are aware, Dr. Mo Wil-
liams, who was head of the IUPAC
Secretariat from 1968, retired this
year at the end of April. You will
also be aware that our new Execu-
tive Director, Dr. Jolin W. Jost, took
up his post at Research Triangle
Park (RTP), NC, USA at the begin-
ning of April. The transitional peri-
od, during which there will be two
Secretariats, will last until Septem-
ber 1997. In October our Oxford
office will ship documents to RTP
and then close down.

At this point in my report | feel
privilegedto have the opportunity to
express my sincere thanks to Mo
Williams for his long and outstand-
ing service, and for his loyalty dur-
ing his time with [UPAC. He per-
sonified stability for a substantial
part of IUPAC’s existence and was
also the leading authority on all
matters relating to IUPAC. At the
same time I also want to extend my
very best wishes to our new Execu-
tive Director, who is building up our
new USA Secretariat into a globally
active Secretariat, devoting special
care toemphasizing activities which
will ultimately enhance TUPAC’s
visibility.

As part of this process, our web
site (currenthome page address http:/
/chemistry.rsc.org/rsc/iupac.htm)
will be further enlarged and made
more accessible by setting upamain
site at RTP with the domain name of
iupac.org. The current site, hosted
by the Royal Society of Chemistry,
will become our European mirror
site. We expect soon thereafter to
alsohave an Asia/Pacific mirrorsite.
It is intended that the site should
become the chief channel of com-
munication with the community and
especially with those engage on
IUPAC projects.

Our finances are now in good
shape, thanks to the work of our
Treasurer, as well as to the Finance
Committee and the new US banker
taking care of our securities. These
have been supplemented by wind-
fall money from Barings Bank. The
Executive Committee decided that
the Treasurer should set up a new
endowment fund to harbor our sur-
prise resources.

Congresses

I would like to pick out just three
of the many IUPAC-sponsored con-
ferences that have taken place or are
still to take place this biennium.

This year, for the first time since
1967, the ITUPAC Congress and
General Assembly (GA) have been
scheduled to take place in the same
city in two successive weeks — ‘back
to back’, so to speak. The venue is
Geneva, Switzerland, and the two
events will be taking place in the last
two weeks of August; the Congress
first, then the GA. The same pattern
will be repeated in 1999 in Berlin,
Germany, after which TUPAC will
be able to take proper stock of the
new combined event. Holding the
two events in successive weeks ob-
viously increases the organizing
committees’ workload substantial-
ly, and I would like to express my
thanks to the two organizing bodies
in Switzerland and Germany who
have taken up the challenge.

Infall 1996 the CHEMRAWN IX
Conference took place in Seoul,
Republic of Korea, under the head-
ing ‘The Role of Advanced Materi-
alsin Sustainable Development: Use,
Disposal and Recycling of Materi-
als’. Thanks above all to a magnifi-
cent effort by the South Korean in-
dustry, the event was a great suc-
cess. Incidentally, this was the third
time that IUPAC has had the pleas-
ureofholdingaCHEMRAWN Con-
ference in the Asian/West Pacific
Rim region: the other two were
‘Chemistry and World Food Sup-
plies’ in Manila in 1982 and ‘Ad-
vanced Materials’ in Tokyo in 1987.

Athird [UPAC workshop on Safe-
ty in Chemical Production was or-
ganized in April 1997 by our indus-
trial wing COCI, the Committee on
Chemistry and Industry. The work-
shop was held in San Francisco, CA,
in conjunction with the American
Chemical Society, the Chemical
Manufacturers Association and the
United States Environmental Pro-
tection Agency. The attendance of
two 1995 chemistry Nobel laureates
generated keen interest. After the
first workshop, which was held in
Basle, Switzerland (1990), and the
second, which was held in Yokoha-
ma, Japan (1993), there is still con-
tinued interestin holding workshops
in other parts of the world.

Nomenclature

I am happy that IUPAC is now
able to submit a final list of names
and symbols for elements 101 to
109 to the Council for approval in
Geneva in August this year. As you
are aware, the naming of the trans-
fermium elements was a lengthy,
controversy-ridden process. The
three laboratories in Germany, Rus-
sia, and the USA which were in-
volved in the discovery of the ele-
ments have been consulted at length
and their comments solicited. Their
input was most important, given that

one of IUPAC’s responsibilities is
to formulate widely accepted rec-
ommendations capable of forming a
basis for international communica-
tion in chemistry. A press release
was issued in February 1997 and the
final say rests with the Council. |
should also mention that activities
have been started to enable IUPAC
to put forward proposals for the no-
menclature of elements 110 to [12.
The process will be conducted in
accordance with our Bylaws and in
close collaboration with the discov-
erers. Once these activities have
concluded the final decision will
once again be made by the IUPAC
Council.

Collaboration with UN and ICSU
Bodies

Collaborative efforts with UNES-
CO, UNIDQ, and WHO have been
substantially intensified during the
biennium.

CHEMRAWN IX was organized
jointly by our CHEMRAWN com-
mittee and UNESCO, while COCI
continued its three-way collabora-
tion with UNIDO and UNESCO.
This gives safety experts from the
third world the opportunity to spend
aperiod of approximately one month
with JUPAC Company Associates
and discuss existing safety meas-
ures in a direct hands-on fashion.
The visiting safety experts, a sub-
stantial number of whom were gov-
ernment specialists, subsequently
returned to their home countries.
We are thus constructing a progres-
sively expanding network of safety
experts in chemical production and
also bringing IUPAC into closer
contact with the developing world.

All the programs which IUPAC is
undertaking in conjunction with
UNESCO are supervised by the In-
ternational Chemistry Council
(ICC),abody comprising fourchem-
istry Nobel laureates from Canada,
France, UK, and USA, one Japanese
industrialist and three developing
world representatives from Africa,
Asia/Pacific,and Latin America. The
inaugural meeting took place in Par-
is in January 1997. The executive
part of the programs is in the hands
of [IUPAC and UNESCO Officers.
The ICC will convene every second
year to make a critical assessment of
all joint IUPAC/UNESCO activi-
ties. We will also be inviting repre-
sentatives of our Committee on
Teaching for Chemistry (CTC) to
take part in [UPAC’s annual meet-
ings with UNESCO. This is because
CTC has been collaborating with
UNESCO for quite some time in
areas of key interest to the ICC.
Furthermore, some of our Commis-
sions have been enlisting UNES-
CO’s help to have larger-scale pro-

CHIMIA 51 (1997) Nr. 8/9 (August/September)

grams followed up. Such joint activ-
ity also presents an opportunity for
us to strengthen our links with the
International Organization for
Chemical Sciences in Development
(IOCD) and the Third World Acad-
emy of Sciences (TWAS).

The President of our Division on
Chemistry and the Environment is
acting as WHO liaison. He is repre-
senting our interests at the WHO-
led International Forum for Chemi-
cal Safety (IFCS) and International
Programme for Chemical Safety
(IPCS). In the course of his duties,
he will be maintaining very close
contact with the President of our
Division on Chemistry and Human
Health. IUPAC together with TU-
PHAR, IUTOX and the Internation-
al Life Science Institute (ILSI), con-
stitute the scientific ICSU-NGOs in
these UN bodies. IUPAC is current-
ly acting as the group’s spokesman.

Collaboration with ICSU execu-
tive bodies, a large number of sister
unions, ILSI and the ICSU Scientif-
ic Committee on Problems of the
Environment (SCOPE) has im-
proved substantially in 1996-97.

Chemistry and Society

In October 1996 COCI published
its first White Book as a contribu-
tion from science to the debate on
the effects of chlorine and chlorine-
containing compounds on the envi-
ronment. This ‘White Book on Chlo-
rine’, published as a special issue of
the IUPAC journal Pure and Ap-
plied Chemistry, is an independent
and unbiased collection of original
articles written by renowned scien-
tists from all over the world, which
critically evaluates various aspects
of the subject. It has proven to be a
success and of interest not only to
academic institutions, industry, gov-
ernmental agencies, and environ-
mental organizations, but alsoto the
general public.

The White Book is the first publi-
cation of this type and more are set
to follow. IUPAC is thus able to use
its special position as a science-
based, non-governmental, non-in-
dustry foundation with a worldwide
network of experts from various
fields of chemistry and sister disci-
plines to offer a platform for publi-
cations.

State of the Union

Countries and Companies

A glance at the world map of
National Adhering Organizations
(NAOs) and Observer Countries
(OCs) shows that while IUPAC is
represented in all but a few areas of
the Americas, the West Pacific Rim,
and Europe, it has as yet failed to
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enlist broad participation from ei-
ther the strip of countries stretching
from Syria to Kazakhstan or the
countries of Africa ( with the excep-
tion of Egypt, the Republic of South
Africa, and Tunisia). Egypt and
South Africa have both been affili-
ated to ITUPAC for quite some time
now. This year the Executive Com-
mittee will have the pleasure of sub-
mitting to the Council in Geneva the
membership application of the Un-
ion of Yugoslav Chemical Societics
as well as requests for upgrading
from Pakistan and the Philippines,
two of our Observer Countries. Let
me add at this juncture that our well
accepted voting system is special in
that it reflects the countries’ actual
chemical turnover figures as pub-
lished by the UN. As a rule, while
NAOs with stronger chemical and
pharmaceutical industries have a
somewhat larger voting share in the
Council, they also make a greater
financial contribution to IUPAC.
The participation of single com-
panics (IUPAC is the only scientific
union with direct industry participa-
tion) is remarkable, and member-
ship of the Company Associate
scheme remains astonishingly sta-
ble given the conditions which in-
dustry has to contend with today.
Top of the participating companies
table in 1996 was Japan with 46
companics, followed by USA with
23 and Germany with 12. The EU 1S
have 44 altogether. Comparing fi-
nancial contributions for 1996, the
USA is on first place, followed by
Japan and Germany. The EUIS are
on second place behind the USA.

Adapting Mission, Goals, and
Structures

My predecessors’ state of the un-
ion reports discussed the critical re-
marks voiced against some of
IUPAC’s activities in considerable
depth. Incidentally, some of these
criticisms are still the subject of dis-
cussion. I would like here to inform
youabouttheactions taken in 1996-
97 inresponse to valuable construc-
tive criticism. I believe that the steps
we have taken will result in goals
and structures which reflect the tasks
facing [IUPAC in the next millenni-
um.

Several brainstorming sessions
took place during the biennium at
which [UPAC Officers, all of whom
were very much involved in the or-
ganization of the meetings, were able
to discuss thoroughly [IUPAC’s cur-
rent situation, mission, objectives,
and future. These always involved
well-known chemists from academia
and industry, plus representatives
from inside and outside [IUPAC. An
initial meeting was held in Belmont,
USA. during June 1996. A subse-

quent Europecan one-day mecting
was organized in London for Febru-
ary 1997 and a third brainstorming
workshop for the Asia/Pacific re-
gion took place in Singapore during
June 1997. All were very fruitful in
clarifying TUPAC’s mission and
goalsas itheads into the next millen-
nium as well as in promoting an
intensive and rewarding exchange
of opinions about the strengths and
weaknesses of the Union. The meet-
ings rcinforced the need for the
changes being discussed in [UPAC.
All were extremely valuable, instru-
mental even, in the formulation of
new objectives and activities, and to
increasing IUPAC’s visibility.

The IUPAC Officers also held an
extraordinary meeting with the Di-
visional Presidents/Vice-Presidents
and Section Presidents in Frankfurt,
Germany, on March this year. This
mecting was an opportunity to go
through each division’s restructur-
ing plans. While the creation of the
Divisions on Chemistry and the
Environment, and on Chemistry and
Human Health at the last General
Assembly represent a major step
there are still some desiderata. We
need to find ways of integrating both
the arca of materials and the major
scientific activitics taking place at
the interface between chemistry and
biology into IUPAC. With the Divi-
sional Presidentsi input, the Frank-
furt meeting yielded proposals for
solutions which should result in
structural changes to climinate over-
lap and provide IUPAC with the
missing activities and structures. The
meeting was also used for a thor-
ough discussion of the Vice-Presi-
dent’s Critical Assessment and to
some extent for discussion of fur-
ther proposals for structural change.

These proposals and the Vice-
President’s Critical Assessment
were taken up againat the Executive
Committee (EC) meeting at Jerusa-
lem in April 1997. After detailed
discussions the EC decided to estab-
lish a Strategy Development and
Implementation Committee (SDIC)
to define the science policy of the
union and to examine the feasibility
of converting the bulk of [IUPAC’s
scientific work to a project-driven/
project-financed system with time-
limited Commissions, as described
in the concept endorsed by the EC.
The cleven members of the SDIC
were appointed by myself following
consultations. The Committee was
placed under the chairmanship of
Vice-President Joshua Jortner and
it met for the first time in June.

Scientific Work

lamdelighted at the large number
of committed volunteers who de-
vote their time and scientific exper-

tise to furthering the IUPAC cause.
Morc than 1000 scientists arc ac-
tively involved in IUPAC, an
achievement which I strongly be-
lieve to be cause for congratulation.
That this is an cnormous strength
gocs without saying, and we have to
safeguard its continuity under the
best possible circumstances. It also
goes without saying that the limited
financial resources available to
IUPAC and the small time window
available for new scientific endeav-
ors are forcing us to choose our
projects carefully.

Future Perspectives

As the only purely scientific glo-
bal chemical organization mandat-
ed to undertake this kind of work, it
is essential that [IUPAC continues
with its codification, nomenclature
and standardization activities. It has
to do so ata much faster pace than in
the past and in close association
with the professional bodies which
are also involved in these activities.
They are working rapidly using their
excellent skills, and [UPAC should
try to find a collaborative basis with
them which is notonly acceptable to
all stakeholders, but which will also
enable all partics to benefit from the
special advantage which IUPAC
derives from being a global, strictly
scientific, non-governmental organ-
ization.

It is also my belief that collabora-
tion with UN and ICSU bodies has
to be intensified and focused. Here
IUPAC has a special responsibility,
arising from the immense outreach
of chemistry into the other sciences
and the remarkably close relation-
ship which has existed for quite a
long time between chemistry in
academia and the now giant chemi-
cal and pharmacecutical industry.
This relationship has no parallel in
physics and has started to emerge in
biology only relatively recently with
the advent of small biotechnologi-
cal companies, the first of which
was set up in California in 1976.
Chemistry is a pervasive part of our
every day lives and one that accom-
panies us throughout our lives.

For these reasons, [IUPAC should
alsoincrease its activities in the field
of ‘Chemistry and Society’. Here
again the Union occupies a very
special position, maintaining as it
does close contact with all the major
stakeholders in innovation, i.ce.,
academia, industry, government, and
society. We have been successful in
strengthening our links with socie-
ty, and through society with govern-
ments as well, nevertheless, I think,
there is still a lot of room for im-
provement.

CHIMIA 57 (1997) Nr. 8/9 (August/September)

As always, there are still some
issues to be resolved. One is that all
ol'usin IUPAC have to make greater
efforts to recruit the best scientists
for our activities. This is extremely
important to IUPAC since all our
collaborators are volunteers. One of
the advisors whom I had the pleas-
ure of consulting during my period
as Vice-President summed it up by
saying that serving IUPAC comes
undertheheading of noblesse oblige.

A second unresolved issue is that
we have to be very careful in select-
ing the activities in which we wish
to get involved. We have to make
sure that we are resolute in the pur-
suit of our goals once they are de-
fined and that we come up with the
desired result quickly. Let me also
add that we have to remain true to
our scientific base, unswayed by
any pressure of a non-scientific na-
ture, irrespective of whether itcomes
from academia, industry, govern-
ments or society.

Conclusions

Significant progress has been
made, but a lot still remains to be
done.

I have enjoyed having responsi-
bility for a large number of tcams,
and I feel privileged to have been
able to work with such colleagues as
my IUPAC Officers and the mem-
bers of the Secretariat, Executive
Committee and Bureau as well as to
have interacted with the Council,
IUPAC’s highest body. I am also
very pleased to have been given the
opportunity to establish contacts
with our Divisional Presidents as
well as with the Chairmen of CHEM-
RAWN, COCI, CTC, the Commit-
tee for Printed and Electronic Publi-
cations (CPEP) and the Committee
on Affiliate Membership (CAM). If
we look at CAM, it becomes appar-
ent that although progress has been
made, there is still a need for further
action. Additionally, CPEPis in need
of anew policy on the submission of
papers for publication in Pure and
Applied Chemistry.

Letmeclose by thanking all mem-
bers of IUPAC bodies for their ef-
forts and the dedication with which
they have worked for our Union
over the last biennium in particular,
even though I am aware that most of
them have been working on
IUPAC’s behalf for substantially
longer. It is due to them, their com-
mitment, flexibility and creativity,
that we can look with confidence to
the future of IUPAC.

Albert E. Fischli
IUPAC President
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