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Symposium Schedule 
Friday, May 17th 2019 – 
Schloss of the WWU Münster (Aula)

9.55 am Opening Armido Studer, SFB 858 Spokesperson 

10.00 am Lee Cronin Chair: Gustavo Fernández 
University of Glasgow, UK 
Exploring Chemistry with Autonomous Robots 

11.00 am Hendrik Dietz Chair: Andrea Rentmeister 
Technische Universität München, GER 
Designing Biomolecular Devices and Machines 

12.00 Business Lunch 
12.30 pm Symposium Poster Session

2.15 pm MS_CEC Young Researcher Awards 2019 Chair: Frank Glorius 
Josep Cornellà 
Max-Planck-Institut für Kohlenforschung, Mülheim a. d. Ruhr, GER 
 

Marwin Segler 
BenevolentAI London, UK & Organisch-Chemisches Institut, WWU Münster, GER 

3.00 pm Markus Reiher Chair: Christian Mück-Lichtenfeld 
Eidgenössische Technische Hochschule Zürich, SUI 
A Bright Future for Computations in Chemistry 

4.00 pm Greg C. Fu Chair: Manuel van Gemmeren 
California Institute of Technology, Pasadena, USA 
Nucleophilic Substitution Reactions: 
A Radical Alternative to SN1 and SN2 Reactions 

5.00 pm MS_CEC Poster Prize Announcements
Closing Remarks 
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Lee Cronin (* 1973) is the Regius Chair of Chemistry at 
the University of Glasgow. He received his B.Sc. and Ph.D. 
degrees from the University of York. He was a 
Leverhulme fellow at Edinburgh (with Neil Robertson,
1997-1999), after that moving to Bielefeld (1999-2000) 
as an Alexander von Humboldt fellow. Cronin gave the 
opening lecture at TED-Global in 2011 outlining initial 
steps his team is taking to create inorganic biology, life 
composed of non-carbon-based material. He was 
awarded the Corday-Morgan medal (2012), the Tilden 
Prize (2015) and an ERC Advanced Grant. Cronin was the 
subject of the film Inorganica, which documents his 
research in inorganic biology and origins of life.       LEE CRONIN 

 

 

 

Hendrik Dietz (* 1977) studied physics in Paderborn, 
Saragossa (Spain) and at the LMU Munich. After 
completing his doctorate at TUM (2007), he worked at 
Harvard Medical School, Boston, USA. Dietz has been a 
professor of Experimental Biophysics at TUM since 2009. 
He ranks among the world's leading researchers in DNA 
nanotechnology, with particular interest in DNA origami. 
This includes uses in medicine – for diagnosis and 
therapy – and synthetic enzymes for biologically inspired 
chemistry. Amongst others, Dietz received two ERC 
grants (2010, 2016), and was awarded the Hoechst 
Dozentenstipendium (Aventis Foundation, 2012) and the 
Gottfried Wilhelm Leibniz-Prize of the DFG in 2015.    HENDRIK DIETZ 

 

 

 

Greg Fu (* 1963) is the Norman Chandler Professor of 
Chemistry at Caltech. He received a BS degree in 1985 
from MIT (K. B. Sharpless) and after earning a PhD from
Harvard (1991, D. A. Evans) he spent two years as 
postdoc (Caltech, R. H. Grubbs). After climbing the ranks 
at MIT (1993 to 2012), he returned to Caltech, where his 
laboratory is focused on the development of reagents 
and methods in organic synthesis, including catalysis, 
chiral catalysts & ligands, and photoinduced bond-
forming processes. He became Alexander von Humboldt 
Fellow (2013), was awarded an Arthur C. Cope Scholar 
Award (1998), the Elias J. Corey Award (ACS, 2004) and, 
most recently a Herbert C. Brown Award (ACS, 2018).       GREG C. FU 
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Markus Reiher (* 1971) received his PhD in theoretical 
chemistry (J. Hinze, Bielefeld) in 1998. After habilitation 
(2002 with B. A. Hess, Erlangen-Nuremberg), he was pro-
fessor at Bonn (2004/2005) and Jena (2005/2006). Since
2006 he is Professor for Theoretical Chemistry at ETH 
Zurich. Research in his group is devoted to general theo-
retical chemistry with a focus on the development of 
theory and algorithms for the calculation of electronic 
structures with the aim to selectively extract relevant 
information from strongly interacting systems without 
introducing arbitrary assumptions. Awards include the 
ADUC Prize, 2004), in 2010 the OYGA award of the Lise-
Meitner-Minerva Center for Computational Chemistry.  MARKUS REIHER 
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JOSEP CORNELLÀ MARWIN SEGLER 
for his contribution 

 
for his contribution 

 

"Selective Functionalization of 
Aminoheterocycles by a Pyrylium Salt" 

Daniel Moser, Yaya Duan, Feng Wang, Yuan-
hong Ma, Matthew J. O'Neill, Josep Cornella, 

Angew. Chem. Int. Ed. 2018, 57, 11035-11039. 

"Planning chemical syntheses 
with deep neural networks and symbolic AI" 

Marwin H. S. Segler, Mike Preuss, 
Mark P. Waller, 

Nature 2018, 555, 604-610. 
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01. AAdaptive switching of interaction potentials in the time domain 
Jim Bachmann, Nikos Doltsinis* 
Westfälische Wilhelms-Universität Münster / Sonderforschungsbereich 858 

02. DDevelopment of a Surfactant--BBound Catalyst for Micellar Catalysis  
Monika Ballmann, Paul Charles Ruer, Norbert Krause* 
Technische Universität Dortmund 

03. PPhotochemical Dearomatization of Polyaromatic Hydrocarbons 
Johannes Bayer, Lukas Holz, Thomas Huhn, Tanja Gaich* 
Universität Kostanz 

04. RReaction Energies from Automated “Exact” DFFT Embedding 
Moritz Bensberg, Johannes Neugebauer* 
Westfälische Wilhelms-Universität Münster / Sonderforschungsbereich 858 

05. BBidentate NHC--LLigands on Metal Surfaces: A Computational Study 
Melanie Börner, Johannes Neugebauer* 
Westfälische Wilhelms-Universität Münster / Sonderforschungsbereich 858 

06. IIdentification of multi--SSIM proteins in the SUMO pathway by photoinducible 
ccrosslinking 
Kira Brüninghoff, Wolfgang Dörner, Kim F. Taupitz, Henning D. Mootz* 
Westfälische Wilhelms-Universität Münster / Sonderforschungsbereich 858 

07. RRole of the Latch Domain in Reverse Gyrase DNA Supercoiling 
Frederic Collin, Pavel Lulchev, Marine Weisslocker, Dagmar Klostermeier* 
Westfälische Wilhelms-Universität Münster / Sonderforschungsbereich 858 

08. MMetal--FFree Desilylattive C--CC bond Formation by Visible Light Photoredox 
CCatalysis 
Tobias Danelzik, Mustafa Uygur, Olga García-Mancheño* 
Westfälische Wilhelms-Universität Münster / Sonderforschungsbereich 858 

09. CChemoselective Cross--CCoupling of Aryl Iodides Enabled by a Catioonic 
PPalladium Trimer 
Claudia J. Diehl, Thomas Scattolin, Franziska Schoenebeck* 
Rheinisch Westfälische Technische Hochschule Aachen 

10. DDevelopment and Synthesis of Selective and Highly Potent  
NNucleotide--derived CD73-Inhibitors 
Clemens Dobelmann, Christian Renn, Vigneshwaran Namasivayam, 
Shanu Jain, Ramachandran Balasubramanian, Christa E. Müller, 
Kenneth A. Jacobson*, Anna Junker* 
Westfälische Wilhelms-Universität Münster 
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11. DDirect Synthesis of Alkynylated Cyclopropenes   
BBy Au/ Ag--Cooperative Catalysis 
Kirsten Emler, Yangyang Yang, Prof. Dr. A. Stephen K. Hashmi* 
Ruprecht-Karls-Universität Heidelberg 

12. Economic Synthesis of α--Chlorosulfones vvia VVisible-LLight-MMediated 
CCu(I) and Cu(II) Photocatalysis 
Sebastian Engl, Asik Hossain, Eugen Lutsker, Oliver Reiser* 
Universität Regensburg 

13. Verdazyl--Blatter--Diradicals: seeking magnetic properties through inter-- aand 
intramolecular interactions with a new class of diradicals 
Jessica Exner, Sina Klabunde, Oliver Janka, Constantin G. Daniliuc, 
Michael R. Hansen, Armido Studer* 
Westfälische Wilhelms-Universität Münster / Sonderforschungsbereich 858 

14. Photoredox catalysis in the dark: Near IR--light driven photoredox catalysis 
bby upconversion nanoparticle/photoredox catalyst systems 
Matthias Freitag, Nadja Möller, Andreas Rühling, Cristian A. Strassert, 
Bart Jan Ravoo*, Frank Glorius* 
Westfälische Wilhelms-Universität Münster / Sonderforschungsbereich 858 

15. Deoxygenative Borylation of Secondary and Primary Alcohols 
Florian W. Friese, Armido Studer* 
Westfälische Wilhelms-Universität Münster 

16. Development of Automated Methods for catalytic C--H activation  
Robert Gathy, Holger Butenschön* 
Leibniz Universität Hannover 

17. Synthesis and evaluation of new heterocyclic compounds as potential 
aantitrypanosomal agents 
Daniel Gedder Silva*, J. Robert Gillespie, Ranae M. Ranade,  
Zackary M. Herbst, Uyen Nguyen, Frederick S. Buckner, 
Flavio da Silva Emery, Michael H. Gelb, Anna Junker* 
Westfälische Wilhelms-Universität Münster 

18. Hydrogen Bond Dynamics of N--Heterocyclic  Carbenes 
Sascha Gehrke, Roberto Macchieraldo, Oldamur Hollóczki, Barbara Kirchner* 
Rheinische Friedrich-Wilhelms-Universität Bonn 

19. Photocatalytic activation of alkyl chlorides by assembly--promoted single 
eelectron-transfer in microheterogenous solutions 
Maciej Giedyk, Rok Narobe, Burkhard König* 
Universität Regensburg 
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20. RReversible reconfiguration of catalytic networked machinery 
Abir Goswami, Michael Schmittel* 
Universität Siegen 

21. MMetal--FFree ggem  SSelective Dimerization of Terminal Alkynes Enabled bby 
BBoron--Ligand-Cooperation 
Max Hasenbeck, Tizian Müller, Urs Gellrich* 
Justus-Liebig-Universität Gießen 

22. AAggregation--IInduced Emission as a versatile read--oout Tool for Biomolecule 
RRecognition 
Matthias Hayduk, Jens Voskuhl 
Universität Duisburg-Essen 

23. TTotal Synthesis of Putative Chagosensine 
Marc Heinrich, John H. Murphy, Marina K. Ilg, Aurélien Letort, Jakub Flasz, 
Petra Philipps, Alois Fürstner* 
Max-Planck-Institut für Kohlenforschung Mülheim a. d. Ruhr 

24. PPhotomediated Iodo Perfluoroalkylation of  AAlkenes with Visible Light Using 
PPhosphine Catalysts 
Lucas Helmecke, Michael Spittler, Kai Baumgarten, Constantin Czekelius* 
Heinrich-Heine-Universität Düsseldorf 

25. TTailoring The Generalized Spectral Overlap Integral For Advanced Plasmon--
CCoupled sm--FRET Pair Investigations 
Janning F. Herrmann, Christiane Höppener* 
Westfälische Wilhelms-Universität Münster / Leibniz-Institut für Photonische Technologien Jena 

26. Enantioselective Conjugate Azidation of α,β--unsaturated Ketones  
Jorge Humbrías-Martín, María del Carmen Pérez-Aguilar, 
Rubén Más-Ballesté, José A. Fernández-Salas*, José Alemán* 
Universidad Autónoma de Madrid, Spain 

27. Extension of Dynamic Polymer Networks vvia NNitroxide Mediated 
Polymerization 
Yixuan Jia, Yannick Matt, Qi An, Stefan Bräse, Audrey Levot, 
Manuel Tsotsalas* 
Karlsruher Institut für Technologie 

28. Triazole--based XB donors and their application in catalysis 
Mikk Kaasik, Sandra Kaabel, Andrus Metsala, Anna Peterson, Kadri Kriis, 
Ivar Järving, Riina Aav, Kari Rissanen, Jasper Adamson, Tõnis Kanger* 
Tallinn University of Technology, Estonia 
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29. LLate--SStage Diversification through Manganese--CCatalyzed C−H Activation: 
AAccess to Acyclic, Hybrid, and Stapled Peptides 
Nikolaos Kaplaneris, Torben Rogge, Rongxin Yin, Hui Wang, Giedre 
Sirvinskaite, Lutz Ackermann* 
Georg-August-Universität Göttingen 

30. MMechanistic Insights on CO22  RReduction Reactions at Pt/[BMIM][BF44]] 
IInterfaces from In Operando Spectroscopy 
Andre Kemna, Björn Ratschmeier, Natalia García Rey, Björn Braunschweig* 
Westfälische Wilhelms-Universität Münster 

31. MMicellar Brønsted Acid--MMediated Synthesis of DNA--TTagged  HHeterocycles 
Mateja Klika Škopić, Katharina Götte, Christian Gramse, Sabrina Pospich, 
Stefan Raunser, Ralf Weberskirch, Andreas Brunschweiger 
Technische Universität Dortmund 

32. HHost--GGuest--IInteractions Between a Novel Metallacycle and  GGoldclusters 
John M. A. Kollath, Christian R. Göb, Rebecca Liffmann, Ulrich Simon, 
Iris M. Oppel* 
Rheinisch Westfälische Technische Hochschule Aachen 

33. IIodine--CCatalyzed Nazarov Cyclization 
Jonas J. König, N. Gildemeister, T. Arndt, J.-M. Neudörfl, Martin Breugst* 
Universität zu Köln 

34. PPalladium--CCatalyzed Decarboxylative Heck--TType Coupling of Aliphatic 
CCarboxylic Acids Enabled by Visible Light 
Maximilian Koy, Frederik Sandfort, Adrian Tlahuext-Aca, Andreas Lerchen, 
Tobias Knecht, Johannes B. Ernst, Linda Quach, Constantin G. Daniliuc, Klaus 
Bergander, Frank Glorius* 
Westfälische Wilhelms-Universität Münster 

35. RReductively Degradable Polymer--NNanocontainers for Intracellular Delivery of 
llabeled Phospholipids 
Sergej Kudruk, Wilke C. de Vries, David Grill, Maximilian Niehues, 
Anna Matos, Maren Wissing, Armido Studer, Bart Jan Ravoo*, Volker Gerke* 
Westfälische Wilhelms-Universität Münster / Sonderforschungsbereich 858 

36. RRotating Catalysts Are Superior: Suppressing Product Inhibition by 
AAnchimeric Assistance in Four--Component Catalytic Machinery 
Pronay Kumar Biswas, Suchismita Saha, Thomas Paululat, Michael Schmittel* 
Universität Siegen 
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37. SShort and Efficient Preparation of Mono--  && Tri--ffunctionalized  
RResorcin[4]arenes  
Dirk Loose, Alexandra Aniol, Martin Feigel, Gerald Dyker* 
Ruhr-Universität Bochum 

38. DDNA--SSupported Bimetallic Photoredox Catalysis 
Fabian Lutz, Jochen Niemeyer* 
Universität Duisburg-Essen 

39. NNi--ccatalyzed Reductive Liebeskind--SSrogl Alkylation of Heterocycles 
Yuanhong Ma, Jose Cammarata, Josep Cornella* 
Max-Planck-Institut für Kohlenforschung Mülheim a. d. Ruhr 

40. IInsights into the Immobilization of Enzymes onto Hybrid Hairy Isotropic and 
JJanus Particles 
Claudia Marschelke, Dorina Köpke, Anke Matura, Martin Müller, 
Alla Synytska* 
Leibniz-Institut für Polymerforschung Dresden / Technische Universität Dresden 

41. CCompeting Pathways in a BODIPY--bbased Metallosupramolecular Polymer  
Beatriz Matarranz, Jörn Droste, Michael R. Hansen, Gustavo Fernández* 
Westfälische Wilhelms-Universität Münster / Sonderforschungsbereich 858 

42. GGenetically Encoded Homocysteine Derivatives Carrying Enzymatically 
RRemovable Protecting Groups 
Pascal Meyer-Ahrens, Annika Aust, Marie Reille-Seroussi, Henning D. Mootz* 
Westfälische Wilhelms-Universität Münster / Sonderforschungsbereich 858 

43. PPhotocaatalytic Oxidative Iodination of Electron--RRich Arenes 
Rok Narobe, Simon Josef Siegfried Düsel, Jernej Iskra,*, Burkhard König* 
Universität Regensburg 

44. AA Highly Reduced Ni––LLi––OOlefin Complex for  
CCatalytic Kumada––Corriu Cross-Couplings 
Lukas Nattmann, Sigrid Lutz, Pascal Ortsack, Richard Goddard, 
Josep Cornella* 
Max-Planck-Institut für Kohlenforschung Mülheim a. d. Ruhr 

45. HHalogen--bbonded boxes employing azobenzenes 
Esther Nieland, Tom Kunde, Thomas Topornicki, Bernd M. Schmidt* 
Heinrich-Heine-Universität Düsseldorf 
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46. HHeterobifunctional rotaxane catalysis:  
CCooperative effect of alkali metal phosphate and amine  
Noël Pairault, Jochen Niemeyer* 
Universität Duisburg-Essen 

47. Bi(I)--Catalyzed Transfer Hydrogenation with Ammonia--Borane 
Oriol Planas, Feng Wang, Josep Cornella* 
Max-Planck-Institut für Kohlenforschung Mülheim a. d. Ruhr 

48. Visible Light-Mediated Synthesis of γ--Cyclobutane Amino Acids and their 
AApplication as Foldamers 
Eva Plut, Sabine Kerres, Oliver Reiser* 
Universität Regensburg 

49. Solid--phaase bound DNA –  Less instable than expected 
Marco Potowski, Verena Kunig, Florian Losch, Janina Dahmen, 
Andreas Brunschweiger* 
Technische Universität Dortmund 

50. Catalysis in Confined Space –– FFrom Metal-OOrganic Frameworks to 
Supramolecular Coordination Cages 
Sonja Pullen, Sascha Ott, Guido H. Clever* 
Technische Universität Dortmund / Uppsala University, Sweden 

51. Synthesis of Trifluormethylated Pyridines via Rearrangement of Propargyl 
VVinylamines 
Johannes Rath, Norbert Krause* 
Technische Universität Dortmund 

52. Design of a photo--controlled mRNA--cap guanine--N77 methyltransferase 
Dennis Reichert, Julian Simke, Bart Jan Ravoo, Andrea Rentmeister* 
Westfälische Wilhelms-Universität Münster / Sonderforschungsbereich 858 

53. Titanium--Catalyzed Hydroaminoalkylaation of Ethylene with Secondary 
Amines 
Michael Rosien, Sven Doye* 
Carl von Ossietzky Universität Oldenburg 

54. Switching the Electron--Donating Ability of Phosphines through 
PProton-Responsive N-heterocyclic Imine Substituents 
Philipp Rotering, Paul Mehlmann, Fabian Dielmann* 
Westfälische Wilhelms-Universität Münster / Sonderforschungsbereich 858 



Münster Symposium on Cooperative Effects in Chemistry 2019 

PPoster Contributions  (in alphabetical order (presenting author’s surname)) 
 

55. SSelf--AAssembled Functionalized Coordination Cages 
Robin Rudolf, Witold M. Bloch, Guido H. Clever* 
Technische Universität Dortmund 

56. PPd--ccatalyzed Decarboxylattive γγ--AArylation for the Synthesis of 
TTetrasubstituted Chiral Allenes 
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Westfälische Wilhelms-Universität Münster 

57. EEnantioselective Nucleophilic Dearomatization of Quinolines vvia  TTriazole--
bbased Anion--Binding Catalysis 
Lukas Schifferer, Qui-Nhi Duong, Olga García-Mancheño* 
Westfälische Wilhelms-Universität Münster / Sonderforschungsbereich 858 

58. PPhotochemically Driven Reverse Water--GGas Shift Reactivity 
Felix Schneck, Jennifer Ahrens, Markus Finger, A. Claudia Stueckl, 
Christian Wuertele, Dirk Schwarzer, Sven Schneider* 
Georg-August-Universität Göttingen 

59. 11,3--DDiaza--22--ooxophenoxazine as a luminescent cytosine analog in silver(I)--
mmediated base pairing 
Isabell Schönrath, Vladimir B. Tsvetkov, Timofei S. Zatsepin, 
Andrey V. Aralov, Jens Müller* 
Westfälische Wilhelms-Universität Münster / Sonderforschungsbereich 858 

60. SSupercooled Water Droplet Impact on Chemically Heterogeneous Surfaces  
Madeleine Schwarzer*, Thomas Otto, Ilia V. Roisman, Alla Synytska* 
Leibniz-Institut für Polymerforschung Dresden / Technische Universität Dresden 

61. NNHC--bbased Molecular Motors on Gold Surfaces 
Christian Schwermann, Nikos L. Doltsinis* 
Westfälische Wilhelms-Universität Münster / Sonderforschungsbereich 858 

62. GGlycomimetic polymers with brush--llike structures 
Fadi Shamout, Markus Giesler, Laura Hartmann* 
Heinrich-Heine-Universität Düsseldorf 

63. SSoft matter interfaces with controllable underwater adherence: Influence of 
ppolymer molecular architecture and charge ddensity 
Ugo Sidoli, Ivan Raguzin, Alla Synytska* 
Leibniz-Institut für Polymerforschung Dresden / Technische Universität Dresden 
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sspacing unit in green nanoparticles for biomedical appplications 
Andrea Sowa, Jens Voskuhl* 
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Indre Versinskaite, Norbert Krause* 
Technische Universität Dortmund 
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Michael Warsitz, Sven Doye* 
Carl von Ossietzky Universität Oldenburg 

70. TTo Investigate the Magic Behind the Design of Layered Structures 
Constanze B. Wiederhold, John M. A. Kollath, Iris M. Oppel* 
Rheinisch Westfälische Technische Hochschule Aachen 

71. AA  SSecond Gold  AAtom Stabiliises Intermediate in Gold Catalysed Ring 
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Bo Zhang, Axel Wuttke, Susanne Löffler, Mark Johnstone, Ricardo A. Mata, 
Guido H. Clever* 
Technische Universität Dortmund 

 





Adaptive switching of interaction potentials in the time
domain

Jim Bachmann1, Nikos Doltsinis1

1 Westfälische Wilhelms-Universität Münster

Institut für Festkörpertheorie
Wilhelm-Klemm-Straße 10

48149 Münster
jim.b@wwu.de

Within computational chemistry there is a wide selection of methods to de-
scribe phenomena at different levels of accuracy, time scales and length scales,
e.g. classical Molecular Mechanics (MM) or quantum mechanical (QM) meth-
ods incorporating the electronic structure 1. Each method is characterized by
its own interaction potential and switching between them generally results in
discontinuities. M. Böckmann, N. Doltsinis, and D. Marx proposed a scheme for
switching smoothly between different interaction potentials in the time-domain,
while an extended Hamiltonian yields a conserved quantity to determine the
quality of the switching process2. In this work, we extend the method to allow
for consecutive switching processes in an adaptive partitioning scheme.

Because the method is applicable to any time- and velocity-independent
interaction potential, we employ a simplified test system, allowing for rapid
simulation and generation of thousands of test cases. The two interaction po-
tentials are generated by different parametrizations of an ideal gas interacting
by Lennard-Jones (LJ) potentials, where within a radius around a certain pre-
specified atom different LJ parameters are applied. When a particle diffuses
into or out of the switching radius, reparametrization and thus switching is
necessary.

Along the trajectory, the conservation of energy, temperature and the ex-
tended Hamiltonian are monitored. We also evaluate the distances atoms diffuse
from the switching radius until they are fully switched to their new representa-
tion.

1A.W. Duster, C.H. Wang, C.M. Garza, D.E. Miller, H. Lin, WIREs Comput. Mol. Sci.,
2017, 5, 1310

2M. Böckmann, N. Doltsinis, D. Marx, J. Chem. Theory Comput., 2015, 11, 2429-2439
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Reaction Energies from
Automated “Exact” DFT Embedding

M. Bensberg1and J. Neugebauer1

1Theoretische Organische Chemie, Organisch-Chemisches Institut and Center for
Multiscale Theory and Computation (CMTC), Westfälische Wilhelms-Universität

Münster, Corrensstraße 40, 48149 Münster, Germany

Describing the reaction energetics of large molecules can be a demanding task for
correlated wavefunction (WF) methods or (double) hybrid functionals. Embedding ap-
proaches like WF-in-density functional theory (WF-in-DFT) [1, 2, 3] can help reduc-
ing this cost. Exact embedding (within a DFT context) of the desired method can be
achieved using projection-based embedding (PbE) [4]. However, the computational
cost of the embedded calculation is only reduced significantly if PbE is used in com-
bination with a basis set truncation scheme [5, 6]. Furthermore, the results of the
embedding ansatz depend highly on the choice of the embedded region [7].
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In this work the effect of basis set truncation in DFT-in-DFT embedding in combination
with different approaches [4, 8, 9] to PbE is investigated and an automatization scheme
for the selection of the active region for chemical reactions is presented. Example
reactions are investigated based on this novel approach.

References

[1] N. Govind et al., Chem. Phys. Lett. 295, 129–134 (1998).
[2] T. Wesołowski, Phys. Rev. A, 77, 012504 (2008).
[3] T. Dresselhaus and J. Neugebauer, Theor. Chem. Acc. 134, 97 (2015).
[4] F.R. Manby et al.; T.F. Miller, J. Chem. Theory Comput. 8, 2564–2568 (2012).
[5] T.A. Barnes et al.; T.F. Miller, J. Chem. Phys. 139, 024103 (2013).
[6] S.J. Bennie et al., J. Chem. Phys. 143, 024105 (2015).
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N-heterocyclic carbenes (NHCs) have emerged as valuable ligands for the functional-
ization of metal surfaces [1–3]. Such modified surfaces show enhanced stability com-
pared to their thiol-modified equivalents [4,5] and were successfully utilized in biosens-
ing [6] and catalysis [7, 8]. Lately, it has been shown that multidentate NHCs can be
employed to achieve improved material stability as well as enhanced catalytic activity
for selected reactions, taking advantage of the chelate effect [7,9]. However, the influ-
ence of the nature of the linker connecting the NHC-units remains to be investigated in
order to access the full potential of applications. Density functional theory (DFT) is a
powerful tool to characterize and design new materials [10,11], which has already pro-
vided important insights into the interactions between NHCs and surfaces [4, 12–14].
Here, we compare the adsorption geometries of bidentate NHC-ligands connected by
various linkers and examine how the structure of the linker affects the adsorption prop-
erties on different metal surfaces.
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Abstract: The alkynylation of cyclopropenes by using a gold(I)-catalyst has been investigated. In 

this reaction a Au(I)/Au(III) redox cycle was proposed and AgNTf2 was used as a co-

catalyst for transmetalation and C-H activation. Based on a variety of analyses like X-

ray, NMR and dynamic experiments the proposed mechanism has been proofed.  
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ABSTRACT: The present work1 describes the development and synthesis of 80 new 
heterocyclic compounds as agents against Trypanosoma brucei (T. brucei) and 
Trypanosoma cruzi (T. cruzi) infections.  Several compounds of this series exhibited an 
in vitro EC50  1 M against T. brucei and T. cruzi parasites. All potent compounds were 
furthermore tested for toxicity against human lymphocytes CRL 8155 and human 
hepatocytes HepG2. Selected compounds were assayed for stability to pooled mouse 
liver microsomes, their solubility at three different pHs (7.4, 6.5 and 2.0) and their 
plasma protein binding. The half lives of four compounds were greater than 60 min, 
with a range of 84 100% of the test compounds remaining at the 60 min time point. 
The most active compound 1 arising from this series, also displayed the greatest 
plasma protein unbound fraction (FU = 9.9 %; EC50 value of 93.32 nM for T. cruzi; EC50 
value of 18.12 nM for T. brucei). Furthermore, CNS uptake of compound 1 was 
determined and displayed a mean brain concentration of 1.12 M and a mean plasma 
concentration of 1.31 M. This gave a brain : plasma ratio of 0.856 for compound 1. 
Pharmacokinetic studies were  performed in mice to evaluate if compound 1 was 
suitable for in vivo studies. Compound 1 showed an (average ± SEM) CMAX of 5.74 ± 
0.86 M, an average AUC of 3584.95 ± 669.84 min* M. This CMAX is almost 60 fold 
higher than the T. cruzi EC50 and maintained a concentration higher than the EC50 well 
past the 12 h timepoint. This compound was screened further in an acute model 
against T.cruzi TcTC2/Tulahuen. It could be demonstrated that through repeated 
dosing, compound 1 was able to achieve active concentrations in the blood as 
expected from the single dose PK data. Overall, compound 1 (Figure 1) represents a 
potential lead for the development of novel drugs to treat Trypanosomiasis.

Figure 1. Set of modifications of the core ring. Antitrypanosomal activities, stability, 
protein binding, solubility and cytotoxicity results for compound 1.
________________________

ACS Medicinal Chemistry Letters 8
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The present work demonstrates how the workflow of two multicomponent rotary machineries can be 

interlinked by the simultaneous shuffling of two components (metal and ligand) requiring perfect 

signaling in a multi-component networked1 system. Addition and removal of zinc(II) ions trigger three 

distinct events in parallel: (i) self-assembly of three-component nanorotors and two-component 

parallelograms by resorting components, (ii) toggling between different rotational exchange rates in the 

assembled rotors, and (iii) toggling between two diverse catalytic reactions. 

A1+B1 P1
A2+B2 P2

A1+B1 P1
A2+B2 P2

 
Figure 1: Multifunctional chemical network to control over three distinct events. 

In the zinc-free state, the multi-component network contains the self-assembled dimeric architecture 

[Cu2(R1)2]2+ (parallelogram) and the three-component nanorotor [Cu(S)(R2)]+ with S serving as stator and 

R2 as rotator. Upon addition of zinc(II), ligands R1 and R2 exchange their position in rotor and 

parallelogram and due to formation of rotor [Zn(S)(R1)]2+ one equivalent of copper(I) is released 

(NetState II). Ligand 7 serving as catalyst for a conjugate addition in NetState I captures the released 

copper(I) in NetState II to form complex [Cu(7)]+ that operates as catalyst for a click reaction. Parallel the 

newly formed rotor [Zn(S)(R1)]2+ is 25-times faster (980 kHz) than the initial rotor [Cu(S)(R2)]+ (38.0 kHz). 

Removal of zinc(II) ions from NetState II regenerates the zinc-free state. This twelve-component network 

was then reversibly toggled over three cycles as documented by 1H-NMR, UV-Vis, fluorescence 

spectroscopic and ESI-MS data. 
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Energy Transfer mechanisms enable fundamental processes such as energy migration, 
location, storage and conversion. Resonant energy transfer (RET) based on dipole-dipole 
coupling is a process widely found in natural materials and artificially designed devices. 
Furthermore, the principle of RET is also important for multiple sensing applications. Due to 
its near-field character, RET is limited to the nanometer scale, which also limits the 
achievable sensitivity and accuracy. Boosting the light matter interaction by improving the 
near-field coupling efficiency has been shown to bypass these limitations. However, different 
studies yield contradictory results on the enhancement of the energy transfer rate and 
efficiency. 

We approach this issue by exploiting tailored plasmonic nanoantennas [1], which are 
coupled to defined donor-acceptor pairs with sub-nanometer position accuracy. Plasmonic 
nanoantennas composed of noble metal nanoparticles are utilized [1-3]. Individual AgNPs 
and AuNPs as well as AuNP dimer antennas are used to probe the energy transfer rate and 
efficiency by means of static and time-resolved fluorescence measurements. In order to 
avoid ensemble average effects, all investigations are carried out on single donor-acceptor 
pairs. This approach enables us to adjust the LSPR of the antenna with respect to the 
spectral overlap integral of the donor-acceptor pair, and thus, to tailor the generalized 
spectral overlap integral (GSO) [4]. The presented study reveals the effect of the GSO on 
the ET rate enhancement. Furthermore, influences affecting the ET efficiency are 
addressed. For all utilized antennas we observe an enhancement of the ET rate, with the 
largest impact imposed by a dimer antenna with a red-shifted LSPR from the donor emission 
peak. Despite of the ET enhancement imposed by the plasmonic nanoantenna, the energy 
transfer efficiency may not be increased necessarily. This can be explained by means of the 
influence of quenching mechanisms and the spectral dependence of the transition rate 
modification for the donor and the acceptor imposed by the optical antenna [5].  
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Bismuth (Bi) represents the last stable element in the periodic table, with properties at the interface of 

metalloids and main group elements.1 Importantly, Bi has been considered nontoxic and largely more 

abundant than commonly employed transition metals such as Pd, Rh or Ir,2 thus highlighting its potential 

toward developing truly sustainable catalytic strategies. In contrast to the wealth of methods using high-

valent Bi species, attention to its low-valent counterparts has been scarce. Low-valent Bi(I) compounds 

are known in the literature,3 yet seldom monomeric Bi species have been isolated.4 Generally, the 

formation of Bi(I) compounds is achieved through a highly unstable Bi(III) dihydride, which rapidly 

extrudes H2 upon ligand coupling.4 Inspired by these results, a catalytic transfer-hydrogenation utilizing a 

well-defined Bi(I) complex as catalyst and ammonia-borane as transfer agent has been developed.5 This 

transformation represents a unique example of low-valent pnictogen catalysis cycling between oxidation 

states I and III, and proved useful for the hydrogenation of azoarenes and the partial reduction of 

nitroarenes (Figure 1). Mechanistic investigations suggest the intermediacy of an elusive bismuthine 

species, which is proposed to be responsible for the hydrogenation and the formation of hydrogen. 

 
Figure 1. Redox catalysis at a low valent Bi(I) center in transfer hydrogenation. 
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Chiral 1,2-dihydroquinolines are interesting motifs for pharmaceutical and medicinal 
chemistry due to their antibiotic, antiviral, antitumor as well as antioxidative activities.1  In the 
last years, notable asymmetric synthetic approaches have been developed. However, they 
are mainly limited to metal-catalyzed conditions or require elaborate steps.2 Thus, the 
development of new, mild and easily accessible enantioselective metal-free methods is still 
highly desirable.  
Motivated by our work in the field of enantioselective dearomatization of N-heteroarenes with 
silyl ketene acetals and phosphites employing our designed triazole-based H-donor as anion-
binding catalyst,3 we decided to extend this chemistry aiming at providing a general route for 
optically active 2-substituted 1,2-dihydroquinolines under mild conditions.  
Herein we present the enantioselective dearomatization of quinolines in a facile one-pot 
approach by using different nucleophiles with a broad range of nucleophilicity strength.  
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Figure 1: Based on the photochemical reduction of carbon dioxide by Nickel(II) hydride 1, a synthetic 
cycle for the reverse water-gas shift reaction is established.
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The research on artificial ”nanomachines” has come a long way since Richard Feynman’s
deliberations in 1959 [1]. As a matter of fact, in 2016 Feringa, Sauvage and Stoddart
received the Nobel Prize in Chemistry for their design and synthesis of molecular ma-
chines (MMs). This, however, did not conclude this research area, but rather opened up
research to design nanoscale motors and make them usable. In particular, to really exploit
directional motion of MMs in practice, one has to be able to control their orientation.
One obvious approach to achieve specific orientations is the assembly of MMs onto metal
surfaces [2], which proves non-trivial for usual light-driven motors.
N-Heterocyclic carbenes (NHCs) have gained large attention for their many uses, including
the modification and stabilization of surfaces and nanoparticles [3]. Recently, their strong
binding to gold surfaces has been explored and shown to be tunable by the choice of
N-substituents [4].
In here, a reactive force field [6] molecular dynamics framework is utilized to investi-
gate the rotation of NHCs on a Gold(111)-surface. Through extraction of rotational free
energy landscapes, various ligands can be screened to identify NHCs exhibiting highly
asymmetric, ”ratchet-like” rotational barriers.
Theoretical investigations predict that such asymmetric potentials can be exploited to
create ”Brownian ratchets”, which exhibit directional motion under periodic temperature
oscillations [5]. Using a one-dimensional model system, we show that our rotational
potentials can be used in a similar way.
In a last step, we devise a model system to show that external perturbations by an STM
tip can lead to similar temperature oscillations. This completes the picture of NHC-
based molecular motors: we designed surface-bound NHCs with asymmetric rotational
potentials, which can then be driven by temperature oscillations, which are predicted to
be achievable in experiment by utilization of STM tips.

[1] R. P. Feynman, The Pleasure of Finding Things Out, Perseus Books, Cambridge,
Massachusetts, 1999.

[2] R. A. van Delden, M. K. J. ter Wiel, M. M. Pollard, J. Vicario, N. Koumura
and B. L. Feringa, Nature, 2005, 437, 1337.

[3] J. B. Ernst, C. Schwermann, G. Yokota, M. Tada, S. Muratsugu, N. L. Doltsinis
and F. Glorius, J. Am. Chem. Soc., 2017, 139, 9144.

[4] G. Wang, A. Rühling, S. Amirjalayer, M. Knor, J. B. Ernst, C. Richter, H.-J. Gao,
A. Timmer, H.-Y. Gao, N. L. Doltsinis, F. Glorius and H. Fuchs, Nat. Chem., 2017, 9,
152.

[5] P. Hänggi, F. Marchesoni, F. Nori, Ann. Phys., 2005, 14, 51.
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Glycopolymers have been established as 
glycomimetics using the multivalent 
presentation of single carbohydrate ligands on a 
macromolecular scaffold to achieve high affinity 
binding. Thus they serve as model systems to 
investigate the effects and mechanisms of 
multivalency in ligand-receptor interactions but 
have also shown their potential in biomedical 
applications such as antiviral and antibacterial 
therapy.  

Previously, our working group has introduced the synthesis of a new class of glycopolymers, the so-
called precision glycomacromolecules. Precision glycomacromolecules are monodisperse and 
sequence-defined – much like their natural analogues, the glycopeptide and –proteins and thus allow 
for detailed structure-activity studies on the binding of glycomacromolecules to protein receptors. In 
this study we extend the platform of precision glycomacromolecules towards proteoglycan-like 
structures. 

Proteoglycans consist of a protein core and oligosaccharide sidechains giving highly dense brush 
structures that seem to directly affect their biological function e.g. in binding to pathogens. Here we 
present a synthetic method to obtain brush-like glycopolymers with monodisperse, sequence-defined 
sidechains. Using solid phase polymer synthesis, glycooligoamides are assembled carrying Mannose 
ligands in varying number and density along the scaffold. These glycooligomers are then coupled to a 
poly(active ester) as second scaffold giving the final brush-like glycopolymer. Overall, a series of brush-
like glycopolymers varying in different structural parameters such as number of Mannose ligands per 
sidechain or per polymer, number of side chains and overall chain length of the polymer was obtained. 
First studies with model lectin Concanavalin A showed effects of both, sequence-control of the side 
chains as well as brush-like structure on the resulting lectin binding properties.  
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In this work we aim to fundamentally understand the adhesive contact and the molecular 

interactions between smart synthetic adhesive systems in wet conditions. Specifically, we are 

addressing key questions concerning how the polymer architecture (random vs side graft chains, 

Figure 1A), the degree of functionalization and the ratio between charged and uncharged moieties 

affect the microscopic adhesive performances underwater, using polymer brushes as model system[1]. 

We report the design, the investigation and the comparison of adhesive properties of thermo- and pH-

responsive adhesive systems based on random and graft copolymer brushes containing poly(N-

isopropylacrylamide) (PNIPAm) and poly(acrylic acid) (PAA) units. Swelling properties and surface 

charge density at the interface were investigated using spectroscopic ellipsometry and streaming 

potential/streaming current measurements, respectively[2]. The change in wetting properties in the 

designed systems upon variation of temperature and ionic strength has been studied by captive bubble 

technique underwater. Multi-responsive adhesion properties were studied in situ in aqueous solutions 

at different temperatures and at different ionic strength using AFM colloidal probe (Figure 1B) against 

substrates with varied wetting properties as well as surface charge.  

 

 

[1] F. J. Cedano-Serrano, U. Sidoli, A. Synytska, Y. Tran, D. Hourdet, and C. Creton From Molecular Electrostatic Interactions 
to Macroscopic Underwater Adherence, Macromolecules 2019, accepted 

[2] U. G. Sidoli, H. T. Tee, I. Raguzin, J. Mühldorfer, F. R. Wurm, and A. Synytska Thermo- and Ionic Strength Responsive 
Graft Copolymer Brushes: Relationship between Molecular Architecture, Charge Density and Underwater Adhesion, in 
preparation 
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Photosensitizers like porphyrins (PORs) and phthalocyanines (PCs) are common drugs for the 
photodynamic therapy (PDT) to fight cancer or kill antibiotic resistant pathogens.[1] For the PDT 
a photosensitizer is distributed in the human body and the tumour or infected region is 
illuminated with light of long wavelength.[2] This leads to a conversion of triplet (3O2) into cell 
toxic singlet oxygen (1O2).[2] Due to the precise activation by light side effects are reduced.[3] 
The main challenge for the use in the human body is to prevent the photosensitizers from 
π-π stacking which leads to a decrease of the fluorescence and 1O2 production.[4] 

In this project, we use a supramolecular 2:1-host-guest complex based on umbelliferon and 
biocompatible γ-cyclodextrin (γ-CD) as a spacer (Scheme 1A) between the photosensitizers 
to increase the 1O2 formation. This complex can be stabilized due to uv-light induced 
[2+2]-cycloaddition of the umbelliferon double bond. The photosensitizer of choice is 
umbelliferon functionalized zinc phthalocycanine (ZnPC) (Scheme 1B). Together with 
monofunctional biocompatible compounds sizetunable nanoparticles can be formed. 

 

 

Scheme 1: Self-assembly of monovalent bioactive compounds with γ-CD and light induced 
[2+2]-cycloaddition (A). Formation of supramolecular nanoparticles with monovalent bioactive 
compounds, ZnPCs and -CD to convert 3O2 into cell toxic 1O2 (B). 
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