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Ludwig-Maximilians-Universität München, Department Chemie, 
Butenandtstr. 5-13, Haus F, 81377 München, Germany 

E-mail: oliver.trapp@cup.uni-muenchen.de 
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This work was supported by the European Research Council (ERC) through a 
Starting Grant (No. 258740, AMPCAT). 
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Bastien Cacherata, Xianjie Fanga, Bill Morandia,*
aMax-Planck-Institut für Kohlenforschung, 

Kaiser-Wilhelm-Platz 1, D-45470 Mülheim an der Ruhr
e-mail: cacherat@kofo.mpg.de

Figure 1: Elusive hydrochlorocarbonylation as a route to prepare carbonyl derivatives

Figure 2: One-pot synthesis of carbonyl-containing products from unsaturated substrates

Chem. Rev. 101
ACS Catal 6
Chem. Eur. J.

Science , 351
Nat. Chem. , in press.
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Clemens Dobelmann,# Christian Renn, Kenneth A. Jacobson,† Christa E. Müller  and Anna Junker†#
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Ecto-5'-nucleotidase

1. Bhattarai, S.; Freundlieb, M.; Pippel, J.; Meyer, A.; Abdelrahman, A.; Fiene, A.; Lee, S.-Y.; 
Zimmermann, H.; Yegutkin, G. G.; Sträter, N.; El-Tayeb, A.; Müller, C. E., , -Methylene-ADP (AOPCP) 
Derivatives and Analogues: Development of Potent and Selective ecto-5 -Nucleotidase (CD73) 
Inhibitors. Journal of Medicinal Chemistry 2015, 58 (15), 6248-6263. 
2. Knapp, K.; Zebisch, M.; Pippel, J.; El-Tayeb, A.; Müller, Christa E.; Sträter, N., Crystal Structure 
of the Human Ecto-5 -Nucleotidase (CD73): Insights into the Regulation of Purinergic Signaling. 
Structure 2012, 20 (12), 2161-2173. 
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Selective Cleavage of C–O Bonds through Boron-Catalyzed Deoxygenation 

Nikolaos Drosos, Erhan Ozkal, Bastien Cacherat, Bill Morandi*

Max-Planck-Institut für Kohlenforschung, Kaiser-Wilhelm-Platz 1, 45470 Mülheim an der Ruhr

morandi@kofo.mpg.de 
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1Universidad de Santander UDES, Calle 70 No. 55-210, Bucaramanga, Colombia.
2Max-Planck-Institut für Kohlenforschung, Kaiser-Wilhelm-Platz 1, Mülheim an der Ruhr, Germany. 
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Annu. Rev. Microbiol. , 98, 
et al. New Biotech 31(3)

J Am Chem Soc 133(45),
et al. PNAS 113(8)

 J Am Chem Soc
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Anzhela Galstyan,a* Roswitha Schiller,b Ulrich Dobrindt b

a Center for Nanotechnology (CeNTech), Westfälische Wilhelms-Universität Münster,
Heisenbergstr. 11, 48149 Muenster, Germany, anzhela.galstyan@wwu.de
b Institut für Hygiene, Westfälische Wilhelms-Universität Münster, Mendelstraße 7, 48149
Münster, Germany

E. coli

Figure 1. Schematic illustration of interaction between photosensitizer and polysaccharides of the
bacterial cell membrane and biofilm matrix

Lancet Infect. Dis.
submitted.
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Institute for Inorganic Chemistry, RWTH Aachen, Landoltweg 1, 52074 Aachen, Germany 
christian.goeb@ac.rwth-aachen.de, iris.oppel@ac.rwth-aachen.de 

Graduate School of Engeneering Science, Osaka University, 
1-3 Machikaneyama, Toyonaka, Osaka 560-8531, Japan 
iritanik@supra.chem.es.osaka-u.ac.jp, tobe@supra.chem.es.osaka-u.ac.jp 
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Top. Heterocycl. Chem.

Chem. Commun. 50

manuscript in preparation
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Multicomponent Nanorotors based on different types of 
noncovalent interaction

, Michael Schmittel 

Two different types of Nano rotors have been developed based on (i) 
coordination and (ii) dipolar electrostatic interaction between crown and triazolium 
moieties. The fusion of two homoleptic complexes was used to create a quantitative 
three component Nanorotor 1 ( ). The intra supramolecular rotational dynamics 
in Nanorotor 1 leading to a rapid exchange of two  ZnPor interactions was 
measured using VT 1H NMR. The k –

 and the activation free energy G‡ – Nanorotor 2 was 
quantitatively self assembled by addition of one equiv of Cu+ to a 1:1 mixture of ligand A 
and B ( ). The exchange of  was not 
observed in VT 1H NMR (up to 198 K), indicating a high rotational speed.
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Regioselective thiocarbonylation of vinyl arenes 
Vera Hirschbeck[a], Paul H. Gehrtz[b], Ivana Fleischer[b]*,  

[a] Institute of Organic Chemistry, University of Regensburg, Universitätsstraße 31, 93053 
Regensburg, Germany; [b] Institute of Organic Chemistry, University of Tübingen, Auf der 
Morgenstelle 18, 72076 Tübingen, Germany.* ivana.fleischer@uni-tuebingen.de 
 

Synthesis of thioesters 

Thioesters constitute a compound class with immense biological importance, since 

they are intermediates in many processes in which ATP is either used or 

regenerated.[1] Moreover, they are also of considerable interest for synthetic organic 

chemists.[2]  

Among the known methods for the synthesis of thioesters, thiocarbonylation 

constitute the most atom-economic way to produce them from available feedstock. 

However hydrothioesterification of alkenes is only known from the transformation of 

allenes,[3] conjugated dienes[4] or vinylcyclopropanes[5], whereas those reactions 

require harsh reaction conditions such as high temperatures (100 °C), pressures 

(27 bar) and Pd-loadings from 3-5 mol%. We investigated the first regioselective 

thiocarbonylation of vinyl arenes, which moreover proceeds under mild conditions 

(2.5 bar CO pressure, RT, 1 mol%) and generates exclusively the branched 

product.[6] In order to avoid utilization of gaseous CO we were able to demonstrate 

the use of a recyclable CO surrogate (N-formylsaccharin) applying a two-chamber 

system. 

 

References: 
[1] C. de Duve, American Scientist 1995, 83, 428. [2] H. Tokuyama, S. Yokoshima, T. Yamashita, T. 
Fukuyama, Tetrahedron Lett. 1998, 39, 3189. [3] W.-J. Xiao, G. Vasapollo, H. Alper, J. Org. Chem. 
1998, 63 (8), 2609. [4] W.-J. Xiao, G. Vasapollo, H. Alper, J. Org. Chem. 2000, 65, 4138. [5] C.-F.Li, 
W.-J. Xiao, H. Alper, J. Org. Chem. 2009, 74 (2), 888. [6] V. Hirschbeck, P. H. Gehrtz, I. Fleischer, J. 
Am. Chem. Soc, 2016, 138, 16794 16799.  
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Westfälische Wilhelms-Universität Münster, Institut für Anorganische und Analytische Chemie  
bNRW Graduate School of Chemistry, Corrensstr. 28/30, 48149 Münster, Germany  
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a) Max-Planck-Institut für Molekulare Physiologie, Abteilung Chemische Biologie, Otto-Hahn-Strasse 11, 44227 
Dortmund, Germany  

b) Technische Universität Dortmund, Fakultät Chemie, Chemische Biologie, Otto-Hahn-Strasse 6, 44221
Dortmund, Germany 

c) Ruhr-Universität Bochum, Lehrstuhl für Organische Chemie II, Universitätsstrasse 150, 44801 Bochum, 
Germany 
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Germany 
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catalyzed C H activation reactions, including one unprecedented 

Angew. Chem., Int. Ed. 51
Chem. Commun. 49
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Selective C8-metalation of various purine nucleosides 

Florian Kampert and F. Ekkehardt Hahn 

Research Group of Prof. Dr. F. Ekkehardt Hahn 

Westfälische Wilhelms-Universität Münster 

florian.kampert@uni-muenster.de 
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DNA Structuring using Laser Writing and Light Triggered Chemistry  

Antonina Kerbs,1 Patrick Mueller,2 Christopher Barner-Kowollik,3 Ljiljana Fruk1* 

 * Corresponding author: lf389@cam.ac.uk 
1 Department of Chemical Engineering and Biotechnology 

University of Cambridge, West Cambridge Site, Philippa Fawcett Drive, Cambridge, CB3 0AS (UK) 
2 Institute of Nanotechnology, Karlsruhe Institute of Technology (KIT), Hermann-von-Helmholtz-Platz 1, 76344 Eggenstein-

Leopoldshafen (Germany) 
3 Preparative Macromolecular Chemistry, Institute for Technical and Polymer Chemistry, Karlsruhe Institute of Technology 

(KIT), Engesserstrasse 18, 76131 Karlsruhe (Germany) and Institute for Biological Interfaces-3, Karlsruhe Institute of 
Technology (KIT), Hermann-von-Helmholtz-Platz 1, 76344 Eggenstein-Leopoldshafen (Germany) 

 
Keywords: photo-active oligonucleotides, direct laser writing, DNA-directed immobilization 

 
DNA patterned surfaces have found numerous applications in design of biological devices, biosensors and 
optoelectronic devices. Various attachment strategies, ranging from covalent to electrostatic, have been 
developed to obtain DNA functionalized surfaces.  
Among the established structuring techniques, photolithography is widely used due to the relative ease of 
control over the structural features and positions of the molecules by use of the shadow masks. However, 
this requires mask preparation for each new pattern, the method is not capable of multiplexing and the 
resolution is restricted to several micrometers, which is not suitable for certain bioanalytical application 
such as studies of single cells or protein-protein interactions. To overcome these drawbacks and enable one-
step fabrication of DNA patterns with sub-micrometer resolution, we have developed light triggered click 
chemistry and employed direct laser writing (DLW) to covalently anchor DNA to glass surfaces. Fully 
functional patterns containing multiple single stranded DNA sequences with sub-micrometer resolution 
were produced and used for further attachment of small molecules and proteins via DNA directed 
immobilization. 
Such strategy will allow for development of advanced structured surfaces for use in bioengineering and cell 
immobilization.  
 
References 
Kerbs, A., Mueller, P., Kaupp, M., Ahmed, I., Quick, A. S., Abt, D., Wegener, M., Niemeyer, C. M., Barner-
Kowollik, C. and Fruk, L. (2017), Chem. Eur. J., doi:10.1002/chem.201700673. 
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Benchmarking Structures and Vibrational Frequencies
from Subsystem DFT

Kevin Klahra and Johannes Neugebauerb

Organisch-Chemisches Institut and Center for Multiscale Theory and Computation,
Westfälische Wilhelms-Universität, Münster, Germany

ak klah01@uni-muenster.de, bj.neugebauer@uni-muenster.de

Describing reaction pathways with computational methods can be a demanding task even for
Kohn-Sham density functional theory (KS–DFT), especially if explicit solvation needs to be
considered. Subsystem DFT (sDFT), a fragment-based approach to density functional theory,
is an efficient alternative to KS-DFT [1-4]. By partitioning the total electron density ρtot(r)
into a set of smaller subsystem densities, the ansatz introduces linear scaling with the number
of subsystems.

sDFT KS–DFT

Sample mode from S22
stacked pyrazine dimer
structure at 1303.85 cm1
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Comparison of supersystem gradient calculation
relative run time with increasing system size for sDFT

and KS-DFT on H2O clusters.

Here, we discuss a benchmark study of our analytical sDFT gradient implementation into
our groups quantum chemistry program Serenity [5]. In addition, an implementation of a
semi-numerical Hessian as a prerequisite for thermochemistry and vibrational frequency cal-
culations is presented. Numerical gradients and results of previous successful implementations
of sDFT gradients based on subsystem approaches [6-7] serve as a reference for testing of the
embedding gradients.

References

[1] C. R. Jacob, J. Neugebauer, WIREs Comput Mol Sci 00 (2013) 1-34.
[2] G. Senatore, K. R. Subbaswamy, Phys. Rev. B 34 (1986) 5754.
[3] P. Cortona, Phys. Rev. B 44 (1991) 8454.
[4] T. A. Wesolowski, A. Warshel, J. Phys. Chem. 97 (1993) 8050.
[5] T. Dresselhaus, J.P. Unsleber, K. Klahr, D. Schnieders, M. Böckers, D. Barton, J. Neugebauer;
Manuscript in preparation.
[6] D. Schlüns, M. Franchini, A. W. Götz, J. Neugebauer, C. R. Jacob, L. Visscher; J. Comput. Chem.
38 (2017) 238.
[7] M. Du�lak, J. W. Kamiǹski, T. A. Weso�lowski, J. Chem. Theory Comput. 3 (2007) 735.
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Eckert, T. Beweries, Dalton Trans. 2016, 45, 17697–17704.
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Chem. Soc. 127
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Copper-Catalyzed Asymmetric Synthesis

Tetrahedron 60
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Direct synthesis of unprotected amino alcohols and anilines  
through iron(II) catalysis 

Luca Legnani, Gabriele Prina Cerai, Bill Morandi* 

Max-Planck-Institut für Kohlenforschung  

Kaiser-Wilhelm-Platz 1, D-45470, Mülheim an der Ruhr  

legnani@kofo.mpg.de 

The direct introduction of unprotected functionalities represents a key challenge in organic synthesis.[1]

The traditional methods that are able to introduce the amino group, a fundamental structural motif, are 
normally limited to the incorporation of a protected form of this functionality. The access to the 
unprotected primary amine is thus possible only after additional steps.[2] Herein, we describe an Fe(II) 
phthalocyanine-catalyzed method that is able to afford unprotected amino alcohols with perfect 
regioselectivity, starting from olefins.[3] The transformation was extended, with the use of an inexpensive 
Fe(II) salt, to the preparation of unprotected anilines from substituted arenes.[4] We demonstrated the 
power of this transformation to streamline the discovery of new medicines through the late-stage 
amination of functionalized drug molecules. 

Context of the Fe(II)-catalyzed amination reactions. 

[1] L. Legnani, B. N. Bhawal, B. Morandi, Synthesis , 49, 776-789. 
[2]  J. Jiao, K. Murakami, K. Itami, ACS Catal. , 6, 610 633.
[3]  L. Legnani, B. Morandi, Angew. Chem. Int. Ed. , 55, 2248–2251. 
[4]  L. Legnani, G. Prina Cerai, B. Morandi, ACS Catal. , 6, 8162 8165. 
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Reactive Intermediate Chemistry
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Why DNA Is a More Effective Scaffold than RNA in Nucleic Acid-Based 
Asymmetric Catalysis  Supramolecular Control of Cooperative Effects 

 
Jasmin J. Marek and Ulrich Hennecke* 

 
University of Münster, Organic Chemistry Institute, Corrensstr. 40, D-48149 Münster. 

E-Mail: ulrich.hennecke@uni-muenster.de 
 

Nucleic acids have, in addition to their unique helical structure, many interesting features 
that make them an attractive scaffold for the development of new hybrid catalysts. 
Consisting of a transition metal complex and achiral ligands together with the chiral double-
stranded nucleic acid, such a hybrid catalyst can be applied as a source of chirality in 
asymmetric synthesis. 

 
The use of DNA-based hybrid catalysts in asymmetric synthesis was first demonstrated by 
B. Feringa and G. Roelfes in 2005.[1] In a copper(II)-catalyzed Diels-Alder reaction of 
azachalcone 1 and cyclopentadiene 2 the main product endo-3 was generated with high 
enantioselectivity.[2] While DNA-based hybrid catalysts have been intensively studied, RNA-
based hybrid catalysts have not been reported. 
In our work we set out to investigate the suitability of RNA as a scaffold for nucleic acid-
based asymmetric catalysis. More specifically, mechanistic investigations were carried out 
to understand the influence of nucleic acid secondary structure on catalysis in general and 
enantioinduction in detail.[3] To evaluate catalytic performance in a different structural 
context with reduced complexity, we also turned to nucleic acid hairpins, which have 
recently been shown to be a good model of dsDNA in DNA-based asymmetric catalysis.[4] 
 

 
[1] G. Roelfes, B. L. Feringa, Angew. Chem. Int. Ed. 2005, 44, 3230-3232.  
[2] G. Roelfes, A. J. Boersma, B. L. Feringa, Chem. Commun. 2006, 635-637.  
[3] J. J. Marek, U. Hennecke, Chem. Eur. J. 2017, accepted. 
[4] J. J. Marek, R. P. Singh, A. Heuer, U. Hennecke, Chem. Eur. J. 2017, accepted. 
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Institute of Organic Chemistry, University of Münster, Corrensstrasse 40, 48149 Münster, 
Germany

ABSTRACT: A new method for the photochemical preparation of Pd nanoparticles (PdNPs) 
using cheap and commercially available photoinitiators 1 and 2 was developed. Simple mixing 
of the photoinitiator and Pd(OAc)2 in DMF and subsequent irradiation with UV-light leads to 
the formation of PdNPs. Importantly, PdNP preparation is very easy to conduct and reliably 
provides small PdNPs (2.8 nm) within a few minutes. The PdNP-hybrid material, characterized 
by TEM, XRD and mass spectrometry, was applied as efficient catalyst for the 
semihydrogenation of various internal alkynes to provide the corresponding alkenes in excellent 
yields (up to 99%) and Z-selectivities (Z/E-ratios up to 99/1) under mild conditions. The 
semihydrogenation shows broad substrate scope and tolerates various functional groups.
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New Strategies for Modeling Molecular Magnetic Properties

Anja Massollea and Johannes Neugebauerb

Organisch-Chemisches Institut and Center for Multiscale Theory and Computation,
Westfälische Wilhelms-Universität, Münster, Germany

aa.massolle@uni-muenster.de, bj.neugebauer@uni-muenster.de

Modeling of macroscopic magnetism only from a solid-state structure is an error-prone task.
Our group has recently developed a black-box approach [1] which is based on the so-called first-
principles bottom-up approach [2] and qualitatively predicts and analyses the relation between
a crystal structure and its magnetic properties. This method uses broken-symmetry (BS)
Kohn–Sham density functional theory (KS–DFT) calculations for the prediction of magnetic
coupling constants and was previously applied to various verdazyl radicals [1, 3].

KS–DFT sDFT

LDA B3LYP LDA B3LYP

Nevertheless, KS–DFT has problems in describing polyradical systems due to the large system
size. Subsystem DFT (sDFT) is computationally less demanding than KS–DFT and allows
to predefine the spin state per subsystem. We demonstrate that sDFT is able to converge to
BS-like states, even in cases where KS–DFT fails. We also illustrate that spin densities and
exchange coupling constants calculated with sDFT are more robust than the ones obtained
with BS KS–DFT, although the coupling constants appear to be systematically smaller.

References
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10.1002/chem.201700988.
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Imidazolin-2-ylidenaminophosphines: highly electron-rich 
phosphines with basic sites adjacent to phosphorus 

Paul Mehlmann and Fabian Dielmann 

Westfälische Wilhelms-Universität Münster 

paulmehlmann@uni-muenster.de 

 ligands (PR3) are widely used in transition metal-catalyzed reactions. One of their 
many attractive features is the fact that their steric and electronic properties can be easily 
adjusted in a predictable manner by variation of the R substituents. Their application as 
ancillary ligands in catalysis has led to major breakthroughs in many fields of academic and 
industrial research. Specifically, strong electron-donating alkylphosphines are the ligands of 
choice when electron-rich metal centers are required. As part of our program to enhance the 
donor strength of phosphines we reported a new approach to highly electron-rich 
phosphines based on the use of imidazolin-2-ylidenamino groups directly attached to the 
phosphorus atom.[1] These imidazolin-2-ylidenaminophosphines (IAPs) depict excellent 
donor abilities, which exceed that of N-heterocyclic carbenes.   
Experimental determination of the basicity of the new phosphines reveals pKBH+(THF) values 
up to 31.0 that correlate with the phosphines donor strength.[2] The remarkable high basicity 
of IAPs and their coordination behavior will be discussed, and insights into their use as 
cooperative ligand for the CuI-catalyzed dehydrogenation of ammonia-borane will be 
provided. 
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Ethyl diazoacetate is one of the best-studied acceptor-substituted diazo compounds 
since its first description in 1883 by Curtius and a commonly used reagent in organic 
synthesis.[1a] The closely related diazo acetonitrile was described by Curtius in 1898, 
but only found very little application.[1b] Similarly, trifluorodiazoethane is known since 
1943[2a] and only in the past decade found application in organic synthesis. The 
corresponding difluoro diazoethane was first described in 2015 by Mykahiliuk.[2b]

These diazo compounds represent powerful reagents for chemical synthesis.[3]

Herein, we report on enabling tools to access difluoro diazoethane and diazo 
acetonitrile.[4,5] We describe differences in chemical reactivity between these diazo 
compounds, which result in technology- and chemistry-driven approaches for 
scalable and safe applications of these diazo compounds. We probed these 
protocols on their robustness in cycloaddition reactions yielding heterocycles and 
carbocycles with unprecedent efficiency. 

Figure 1: Applications of difluoro diazoethane and diazo acetonitrile.

References:
[1] a) T. Curtius, Chem. Ber., 1883, 16, 2230-2231; b) T. Curtius, Chem. Ber., 1898, 31, 2489-2492.

[2] a) H. Gilman, R. G. Jones, J. Am. Chem. Soc., 1943, 65, 1458-1460; b) P. K. Mykhailiuk, Angew.
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In the past few years the interest in nanoparticles has gained in importance due to their 
promising application in fields such as biochemistry, medicine, catalysis and materials science. 
A major challenge for these purposes is the stabilization of nanoparticles by suitable ligands. 
An emerging class of ligands in this research area are N-heterocyclic carbenes, which are 
tightly binding to metal nanoparticles and can be easily structurally adapted on demand.[1] 
Herein, we present the broad applicability of N-heterocyclic carbenes as mono- and bidentate 
ligands for precious metal-, alloy- and upconversion-nanoparticles.[2] In each case the carbene 
stabilized nanoparticles were synthesized by ligand-exchange reactions and characterized in 
detail. Additionally, catalytic hydrogenation reactions and photo-induced transformations 
were studied, which benefit in selectivity or reactivity from the adsorbed N-heterocyclic 
carbene ligands. 
 
 

 

Figure 1: Schematic illustration of different metal nanoparticle systems stabilized by NHC ligands. 

 

 

 

[1]  Chem. Rev. 2015, 115, 11503–11532, Chem. Rev. 2017 (doi: 10.1039/c7cs00023e). 

[2]  Chem. Commun. 2014, 50, 3204-3207; ACS Catal. 2015, 5, 5414 5420; Angew. Chem. Int. 
Ed. 2016, 55, 5056-5860; Angew. Chem. Int. Ed. 2017, 56, 4356 –4360. 
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N-Heterocyclic carbenes (NHCs) have previously been applied to modify and stabilize surfaces

and nanoparticles [1]. Employing ab initio calculations, their binding modes to nanoparticles

can be unraveled and the resulting electronic effects on the catalyst can be analyzed. In here,

the NHC-induced activation of a Pd nanoparticle catalyst is studied. Calculations give detailed

insight into the interactions of the NHC with the surface and the processes which facilitate pre-

viously unknown reactivity.

Measured reaction rates for the hydrogenolysis of bromobenzene correlate with activation bar-

riers calculated by potential hypersurface scans. The barriers on the other hand correlate with

calculated ionization potentials. Adsorption of NHCs lowers the ionization potential of the

nanoparticle significantly, with aromatic N-substituents binding covalently to the surface and

donating density, thus amplifying this effect. These electronic effects are in turn confirmed

by XPS measurements reporting decreased Pd 3d binding energies for NHC-stabilized nano-

particles [2].

This way, the cooperation of experiment and theory opens up the field of NHC-enabled hetero-

geneous catalysis and demonstrates the unique characterstics of NHCs as ligands for nano-

particles.

[1] J. B. Ernst, S. Muratsugu, F. Wang, M. Tada, F. Glorius, J. Am. Chem. Soc. 138, 10718
(2016).

[2] J. B. Ernst, C. Schwermann, G. Yokota, M. Tada, S. Muratsugu, N. L. Doltsinis, F.

Glorius, submitted.
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C3-symmetric triaminoguanidinium based ligands are able to coordinate three metal ions in their tris-
chelating binding pockets. They are synthesized by a condensation reaction between a 
triaminoguanidinium salt and a salicylaldehyde derivative. Discrete coordination cages such as 
tetrahedral, an octahedron or a trigonal bipyramid can be formed using different metal ions. Possible 
metal ions are soft ions as Pd2+, Zn2+ and Cd2+ as well as hard ions like Ti4+ or Zr4+.[1,2] 

Coordination compounds with a triple-decker-like structure could be obtained using Ga3+ ions.[3,4] They 
are constituted of three ligands, where each ligand binds one Ga3+ ion in every coordination pocket. 
The Ga3+ ions are linked by hydroxy groups. The syntheses and structures are presented on this poster. 
We also report the synthesis and characterization of a coordination compound composed of only one 
ligand, binding three Ga3+ ions in its binding pockets. The influence of the counterion, solvents and 
concentration on building up coordination compounds consisting of either one or three ligands is 
described. 
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Coarse grained (CG) molecular dynamics simulations are an important tool for the study of

large, complex systems in a variety of scientific fields such as biochemistry, polymer physics,

and organic semiconductors and photovoltaics. The latter is rapidly evolving with many new

donor and acceptor compounds being proposed [1, 2, 3, 4] for which CG force field repre-

sentations need to be developed. Since existing methods such as the iterative Boltzmann or

Boltzmann inversion techniques [5] all have their own weaknesses, this work follows an alter-

native approach.

Genetic algorithms are widely known in the

area of computational sciences and consti-

tute a global optimization technique based

on the principles of natural selection. They

are already established in the field of opti-

mizing cluster geometries [6]. In this work,

we apply genetic algorithms to fit the non-

bonded CG interaction parameters – repre-

sented by several “genes” – so as to match

a given structure obtained with an atomistic

reference force field.
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