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Anorganische Chemie

Approaches to Include Entropy and Solvation in Molecular Mechanics
Calculations of Transition Mectal Complexes

Peter Comba, Wolfgang Goll, and Achim Sickmiiller

Anorganisch-Chemisches Institut der Universitat Heidelberg,
69120 Heidelberg, Germany

Molecular mechanics calculations are often used to calculate conformer and
isomer distributions. Usually entropy effects other than statistical terms and

solvation energies are neglected in these computations.

Solvation effects are usually neglected since the minimization of the large
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Anorganische Chemie
A new class of model systems for blue copper proteins

Peter Comba, Martin Rozumek, and Sandra Stebler

Anorganisch-Chemisches Institut der Universitat Heidelberg
69120 Heidelberg, Germany

Two new classes of ligands (see Figure), which are used to mimick the
spectroscopic (EPR, UV-vis) and redox properties of blue copper proteins,
are presented. The experimentally determined properties of the
corresponding transition metal compounds are used to develop the
parameters for molecular mechanics and angular overlap model calculations,
which then will be used for the design of modified blue copper protein
model systems.

solvent cage requires excessive amounts of memory and CPU time. We have X
adapted an elegant method to calculate the solvation energy analytically via
the computation of the solvent accessible surface [1] and charges which are a
calculated via atomic parameters [2].
Entropy effects are calculated via standard thermodynamic functions. The NH N
required vibrational frequencies and moments of inertia are obtained from
the force field calculations.
[1] W. Still, A. Tempszyk, R. C. Hawley, and T.Hendrickson, b S )b
J. Am. Chem. Soc. 1990, 112, 6127-6129
[2] A. K. Rappé, and W.A. Goddard 111, J. Phys. Chem., 1991,
95,3358-3363 a=0,1 a=0, 1
b=1,2 b=01,2
X=N,S,0 XY=NS,0
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Molecular Mechanics as an Approach to Predict Solution Structures of
Transition Metal Complexes with EDTA-Type Ligands

Martin Boddin@, Peter Combab, IiQIgQL.[qulzb and Roland Meierd

a) HTWK (FH) Leipzig, FbIMN, Fachgruppe Chemie,
04105 Leipzig, Germany
b) Anorganisch-Chemisches Institut der Universitét Heidelberg,
69120 Heidelberg, Germany

Four different coordination modes of transition metal complexes with
EDTA-type ligands have been reported based on crystal structural analyses
(Scheme). The X-ray structures are in many cases not in agreement with the
reactivity of the complexes in solution. One possible reason for the resulting
controverses is that different species can coexist in solution. Based on force
field calculations the individual strain energies can be calculated. These may
then be used to predict the relative abundances. A correlation of the
calculated equilibrium constants with appropriate redox potentials and
stability constants demonstrates the validity of our approach.
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Comparision of Solution Structures of two Bismacrocyclic
Copper(II) Complexes

Peter Comba and Peter Hilfenhaus

Anorganisch-Chemisches Institut der Universitét Heidelberg,
69120 Heidelberg, Germany

The dinuclear copper(II) complexes 1 and 2 are synthesized by template
reactions of cis-coordinated primary amines with formaldehyde and
aliphatic dinitrocompounds or diamines. Despite of the similarity of the
two compounds their solution structures are completely different.
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Whereas in 1 the EPR-spectrum indicates the presence of two identical
uncoupled chromophores, the EPR-spectrum of 2 exhibits two weakly
coupled Cu(lI) centers. The solution structures of 1 and 2 are determined
via the combination of molecular mechanics calculations with the
simulation of the EPR-spectra based on the relative orientation of the
Cu(II) chromophores of the calculated conformers [1]. The determined
solution structures revealed that 1 exists in a streched and 2 in a folded
conformation. The Cu-Cu separation of 2 is 7.2A and about 2A smaller
than that of 1.

[1] P.V. Bernhardt, P. Comba, T.W. Hambley, S.S. Massoud, and S.
Stebler, /norg. Chem. 1992, 31,2644
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Lichrosorb RP18
Nucleosil C18

BDS Hypersli C18
Hypersll ODS

Spherisorb ODS-II
Spherisorb ODS

Kromasil
YMC ODS
Inertsil

Supelcoslil LC18-DB
Supelcosil LC18

Zorbax ODS
Partisil 10 ODS-2

Partisil 5 ODS-3
pBondapak C18

allows to use the two techniques individ-
ually or in combination whereby the im-
munoassay acts as a detection technique
for the HPLC eluate.

The increasing demand for higher sen-
sitivity coming from all fields of biology
and medicine is the driving force behind
the growing interest for micro packed
HPLC capillaries (LC Packings, Du-
fourstrasse 30, CH-8008 Ziirich). At
present, it cannot be decided if the micro
approach will also conquer other applica-
tion fields, bringing better mass sensitivi-
ty also for less critical analyses, or if it will
remain restricted to the biosciences. [ hope
the first scenario will come true. In a
poster, very satifying conclusions could
be drawn from a ten years experience with
micro HPLC at Dow Chemical Company
(Midland, MI, USA): lower solvent con-
sumption (and costs for purchase and dis-
posal), lower column costs, reduced main-
tenance requirements, excellent interfac-
ing ability to a wide variety of detectors
including the mass spectrometer, ease of
coupling to multidimensional separations,
and better column-to-column reproduci-
bility [16]. Those who do not yet dare to go
into the real microtechnique could try an-
other promising approach, especially for
the analysis of biomolecules:

Bischoff Analysentechnik (Metrohm
AG, CH-9101 Herisau) just introduced
well-packed columns with nonporous 1.5
pum particles. This technique combines
high performance and high speed.

In the field of open HPLC capillaries
Prof. Hans Poppe could report about his

successful thick-layer concept [17]. It was
possible to coat 5 pum capillaries with
polyacrylate layers of 1-2 um thickness,
thus obtaining a high phase ratio. Such
thick layers allow to inject larger samples
which makes injection and detection prob-
lems easier to solve. The coating is stable
up to pH 12.

The Contrary: Large-Scale
Preparative Chromatography

All users of preparative HPLC will be
grateful to learn that Prof. Georges Guio-
chon and coworkes have written a book
about this topic which is published this
year by Academic Press: G. Guiochon, S.
Golshan-Shirazi, A. Katti, ‘Fundamentals
of Preparative and Nonlinear Chromatog-
raphy’. This will make unnecessary the
search after the numerous papers of these
researchers since all their knowledge will
now be found in this book. As Guiochon
admitted in his lecture, some problems of
preparative liquid chromatography are
‘frustrating and interesting’ at the same
time [18] and the users of the technique
can be grateful that excellent scientists are
taking care of these problems in a superior
manner.

The simulated moving bed technique
is gaining importance which is document-
ed by the fact that Merck (Riichligstrasse
20, CH-8953 Dietikon) now sells an in-
strument of this type for use in large labo-
ratory or pilot plant scale. In a lecture it
was shown how the simulated moving bed
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Fig. 3. Grouping of commercially available
octadecylsilica stationary phases by chemometric
methods. Phases which behave similarly are in
close vicinity [21].

approach cannot be only used for the prep-
aration of commodity chemicals in the ton
scale (this is already a reality in chemical
industry) but also in a smaller scale for
high-value specialty compounds [ 19]. As
an example, steroid isomers (4% proges-
terone and 1,4% hydrocortisone in meth-
anol) can be separated at a 32 times higher
productivity than with elution chromatog-
raphy; solvent usage is 16 times lower and
the extract concentration is 19 times high-
er.

N

Computer-Assisted Chromatography

It is interesting to note that (at present)
not much discussion is left on expert sys-
tems. It seems to be difficult to put so
much knowledge into a computer that it
really could replace a laboratory techni-
cian. An exception could be a specialized
expert system for the troubleshooting of
HPLC systems [20] which is commercial-
ly available (LC Resources, 2930 Camino
Diablo, Walnut Creek, CA 94596, USA).

Animportant use of computer power is
now firmly established in all kinds of data
systems for chromatography. A modern
data system not only controls the compo-
nents of the HPLC instrument and per-
forms the accurate integration of the chro-
matogrambutitalsoincludes a user-friend-
ly and complete documentation for GLP,
ISO, or EN requirements including audit
trails.

Computers are also utilized for diffi-
cultdetection problems, often in combina-



























CHj

CH,

NC

CN

CN

CHs
































J.Org










]






BEZUGSQUELLENREGISTER

A337

CHIMIA 48 (1994) Nr. 7/8 (Juli/August)

BEZUGSQUELLEN-REGISTER

Rohstoffe, Zwischenprodukte,
Produkte fir die chemische Industrie

(Chemikalien, Farbstoffe, Flissigkristalle, Gase,
Kunststoffe, Lose- und Trockenmittel, Metalle,
Naturstoffe, Werkstoffe, etc.)

Reagentien fiir Synthese und
Analyse

(Diagnostika, Feinchemikalien, Katalysatoren,
Inhibitoren, oligomere Bausteine, Sorbentien, etc.)

Betriebs-, Reaktions- und
Verfahrenstechnik

(Anlagen, Apparate, Gerate, Armaturen, Maschi-
nen, Abluft- und Abwasserreinigung, Recycling,
Sicherheitstechnik, Unit Operations, Unit
Processes, Werkzeuge etc.)

Schmidlin Labor und Service AG
Prozess Analytik fur Luft-, und Abluft-, Was-
ser-, und Abwasserreinigung.

Sarbach

CH-6345 Neuheim

Telefon 042 52 29 44

Telefax 042 52 29 48

Korrosionsbestandige Armaturen
und Apparate

Neotecha AG

Armaturen, Chemieschlauche, Probeentnah-
menventile, Dichtungen und Kunststoffteile.
Etzelstrasse 37-39

CH-8643 Hombrechtikon

Telefon 055 41 41 41

Telefax 055 42 40 51

Umweltsensorik

Messen, Steuern, Regeln

(Automatisierungssysteme, Sensoren, etc.)

BALMER & LAUPER AG
UMWELT-MESSTECHNIK
Gasanalysatoren und Systeme zur Immissi-
ons-, Emissions- und MAK-Wert-Uberwa-
chung; THC-Analyse fur Luft und Wasser;
Portabel-GC

Ritterweg 8

CH-2502 Biel-Bienne

Telefon 032 42 55 04

Telefax 032 41 47 09

FLEXUM Messtechnik AG
Gasanalysatoren zur Prozess-, Immissions-
und Emmissionskontrolle, Messgerate fiir
Datenerfassung, Meteorologie, Pflanzenwis-
senschaften, Agronomie, Ultraschall- und
Durchflussmessgerate

CH-8636 Wald

Telefon 055 95 47 47

Telefax 055 95 51 95

HELIOS AG

Niveaumessung - Wagetechnik
Fulllstandsmesser mechanisch, elektromecha-
nisch, hydrostatisch, potentiometrisch und
Ultraschall.

Elektronische Wage- und Dosiersysteme,
Massenstromwaage

CH-4106 Therwil

Telefon 061 721 23 76

Telefax 061 721 23 75

Thermotronic AG

Gerate und Systeme fur die Mess- und
Regeltechnik

Prozessinstrumentierung fir den Ex-Bereich
Worblentalstrasse 30

CH-3063 Ittigen/Bern

Telefon 031 922 18 22

Telefax 031 922 18 38

VEGA - Messtechnik AG

Elektronische Fullstandmessung; mit ver-
schiedenen physikalischen Messprinzipien.
Grenzstand und kontinuierliche Messungen,
Flassigkeiten und Schittguter Ex.
Barzloostrasse 2

CH-8330 Pfaffikon ZH

Telefon 01 950 57 00

Telefax 01 950 67 13

Chemie-Information und

(Datenbanken, Fachliteratur, etc.)

Datenerfassung, -speicherung und
-verarbeitung

(Computer-Hardware, Computer-Software, etc.)

Instrumental-Analytik

(Chromatographie [DC, GC, LC, SCF, CE, etc.),
ESR/NMR-Spektroskopie, IR/TUV/VIS- Spektro-
skopie, Massenspektrometrie, Neutronen- und
Roéntgendiffraktion, Mikroskopie, etc.)

BURGER Ing. Biiro, Analysen- und
Filtertechnik

Analysengerate fir AOX, POX und EOX; fur
TOC und DOG; fur C und S in Feststoffen; fir
Toxizitdt und BSB; fur organ. Lésungsmittel,
sowie Staub- und Aerosol-Probennehmer
Flugbrunnenstrasse 2

CH-3065 Bollingen-Bern

Telefon 031 921 88 77

Telefax 031 921 92 59

Unternehmensberatung,
Fortbildungseinrichtungen,
allgemeine Dienstleistungen

Roos+Partner fiir Umwelt und Technik
Umweltvertraglichkeitsberichte

Risiko- und Okoanalysen

Konzepte und Planung

Griinfeldstrasse 1

CH-6208 Oberkirch

Telefon 045 21 93 93

Telefax 045 21 74 91

Auftragsanalysen, -forschung,
-entwicklung und -produktion

Chemolab AG
Dienstleistungslaboratorium fir chem.-analyt.
Untersuchungen

Qualitats- und Materialkontrollen, Elementar-,
Gehalts- und Spurenanalysen, Schadenab-
klarungen, chemische Expertisen, Entwick-
lungsarbeiten

Hauserstrasse 53

CH-5200 Windisch

Telefon 056 41 77 88

Telefax 056 42 41 21

Lager-, Verpackungs- und Transport-
einrichtungen

Krebs & Co. AG

Zweigstelle Umwelttechnik

Anlagen und Beratung fur die Lagerung und
Handhabung wassergefahrdender und brenn-
barer Stoffe; Warmekammern
Erlenstrasse 27B

CH-4106 Therwil

Telefon 061 721 81 51

Telefax 061 721 88 53













