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Sponsors 
 

We are very grateful to the following supporters for their generous financial support, which 
makes it possible to waive any conference fees: 

 

 

 

 

 

 

SupraChem 2024 is the seventh conference of this biannual series that brings together 
supramolecular chemists and scientists from related fields for three days. The meeting will 
allow us to share and discuss cutting-edge research and recent developments in areas ranging 
from supramolecular polymers, metal-organic structures, molecular cages, supramolecular 
machinery and dynamic systems, life-like assemblies, and biomimetic materials. 

We are looking forward to your participation in this stimulating meeting and welcome you to 
Ulm in February 2024! 

Yours sincerely, 

Job Boekhoven, Max von Delius, and Birgit Esser 

Conference Chairs 

  



SupraChem 2024 

3 
 

Schedule  
Day 1 – Sunday, February 25, 2024 
3.30 – 4.30 PM Registration 

 

4.30 – 6.00 PM Session 1: Non-equilibrium systems 

4.30 – 4.45 PM Kick-off for SupraChem2024 

   Job Boekhoven, Max von Delius, Birgit Esser 

4.45 – 5.30 PM Keynote Speaker – David Leigh  

5.30 – 5.45 PM Guillermo Monreal Santiago 

5.45 – 6.00 PM Lukas Zeininger 

6.00 – 8.00 PM Welcome Party at Foyer N27 

 

Day 2 – Monday, February 26, 2024 
9.00 – 10.30 AM Session 2: Engineering of de Novo Life 

9.00 – 9.45 AM Keynote Speaker – Sijbren Otto 

9.45 – 10.00 AM  Laura Heinen 

10.00 – 10.30 AM Kerstin Göpfrich  

10.30 – 11.15 AM Coffee Break at Foyer N27 (2) 

 

11.15 – 12.30 PM Session 3: Supramolecular Catalysis 

11.15 – 11.30 AM Bartosz Lewandowski 

11.30 – 12.00 PM Jochen Niemeyer 

12.00 – 12.30 PM Konrad Tiefenbacher 

 

12.30 – 1.45 PM Lunch Break 

1.45 – 3.20 PM Session 4: Hosts & Materials I 

1.45 – 2.15 PM Invited Speaker for the Cram-Lehn-Pedersen Prize lecture  

Niveen Khashab 

2.15 – 2.45 PM Angela Casini 

2.45 – 3.00 PM Tomáš Solomek 

3.00 – 3.15 PM Larissa von Krbek 

3.15 – 3.20 PM Conference group photo 
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3.20 – 4.00 PM Coffee Break at Foyer N27 

 

4.00 – 5.45 PM Session 5: Hosts & Materials II 

4.00 – 4.30 PM Claudia Caltagirone 

4.30 – 4.45 PM Mariana Kozlowska 

4.45 – 5.15 PM Michael Mastalerz 

5.15 – 5.30 PM Shikha Dhiman 

5.30 – 5.45 PM Poster Pitches 

5.45 – 8.00 PM Poster Session, Drinks and Snacks in the Mensa 

 

Day 3 – Tuesday, February 27, 2024 
9.00 – 10.30 AM Session 6: Nucleic Acid Nanotechnology 

9.00 – 9.45 AM Keynote Speaker – Hanadi Sleiman 

9.45 – 10.00 AM  Elisha Krieg 

10.00 – 10.30 AM Ivan Huc 

10.30 – 11.00 AM Coffee Break at Foyer N27 

 

11.00 – 13.00 PM Session 7: Cages, Knots and Switches 

11.00 – 11.30 AM Invited Speaker – Rafal Klajn 

11.30 – 12.00 PM  Fabien Cougnon 

12.00 – 12.15 PM Brigitta Duzs 

12.15 – 12.45 PM Guido Clever 

12.45 – 13.00 PM Closing remarks and poster prize announcement 

   Job Boekhoven, Max von Delius, Birgit Esser 
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Important locations 

 

 

Lunch menu: https://studierendenwerk-ulm.de/en/food-and-drink/mensa-lunchrooms-and-
cafeterias-2/ 

 

In case you get lost, the address of the TTU lecture hall 

 Meyerhofstrasse 1, 89081 Ulm 
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Speakers abstracts 
Keynote Speaker 1 
David Leigh (University of Manchester), Sunday, February 25, 4.30 PM 

Giving Chemistry Direction 

In recent years examples of synthetic molecular machines and motors[1] have been developed,[2] all be 
they primitive by biological standards. Such molecules are best designed to work through statistical 
mechanisms. In a manner reminiscent of Maxwell’s Demon,[3] random thermal motion is rectified through 
ratchet mechanisms,[3-8] giving chemistry direction. 

It is increasingly being recognised that similar concepts can be applied to other chemical exchange 
processes.[9] Ratchet mechanisms—effectively chemical engines[10] in which catalysis[4,6,7] of ‘fuel’ to 
‘waste’ is used to drive another chemical process—can cause directional impetus in what are otherwise 
stochastic systems, including reversible chemical reactions. This is ushering in a new era of non-
equilibrium chemistry, providing fundamental advances in functional molecule design and the first 
examples of molecular robotics,[11,12] overturning existing dogma and offering fresh insights into biology 
and molecular nanotechnology. 

 

For a musical introduction, see ‘Nanobot’: https://bit.ly/2M5Zwdl 

 

[1] The Nobel Prize in Chemistry 2016–Advanced Information. Nobelprize.org. Nobel Media AB 2014. Web. 6 Oct, 
2016, http://www.nobelprize.org/nobel_prizes/chemistry/laureates/2016/advanced.html. 
[2] "Rise of the molecular machines", Angew. Chem. Int. Ed. 54, 10080 (2015). 
[3] "A molecular information ratchet", Nature 445, 523 (2007). 
[4] "An autonomous chemically fuelled small-molecule motor", Nature 534, 235 (2016). 
[5] "Rotary and linear molecular motors driven by pulses of a chemical fuel", Science 358, 340 (2017). 
[6] "A catalysis-driven artificial molecular pump", Nature 594, 529 (2021). 
[7] "Autonomous fuelled directional rotation about a covalent single bond", Nature 604, 80 (2022). 
[8] "A tape-reading molecular ratchet", Nature 612, 78 (2022). 
[9] "Design, synthesis and operation of small molecules that walk along tracks", J. Am. Chem. Soc. 132, 16134 
(2010). 
[10] "Chemical engines: Driving systems away from equilibrium through catalyst reaction cycles", Nat. 
Nanotechnol. 16, 1057 (2021). 
[11] "Sequence-specific peptide synthesis by an artificial small-molecule machine", Science 339, 189 (2013). 
[12] "Stereodivergent synthesis with a programmable molecular machine", Nature 549, 374 (2017).  
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Keynote Speaker 2 
Sijbren Otto (University of Groningen), Monday, February 26, 9.00 AM 

Mechanism of Emergence in the Approach Toward De-Novo Life 

How the immense complexity of living organisms has arisen is one of the most intriguing questions in 
contemporary science. We have started to explore experimentally how organization and function can 
emerge from complex molecular networks in aqueous solution.[1] We focus on networks of molecules 
that can interconvert, to give mixtures that can change their composition in response to external or 
internal stimuli. Noncovalent interactions within molecules in such mixtures can lead to the formation of 
foldamers.[2,3] In contrast, molecular recognition between molecules in such mixtures leads to their 
mutual stabilization, which drives the synthesis of more of the privileged structures. As the assembly 
process drives the synthesis of the very molecules that assemble, the resulting materials can be 
considered to be self-synthesizing. Intriguingly, in this process the assembling molecules are replicating 
themselves, where replication is driven by self-recognition of these molecules in the dynamic network.[4] 
The selection rules that dictate which (if any) replicator will emerge from such networks are starting to 
become clear.[5] We have also witnessed spontaneous differentiation (a process akin to speciation as it 
occurs in biology) in a system made from a mixture of two building blocks.[6] When such systems are 
operated under far-from-equilibrium flow conditions, adaptation of the replicators to a changing 
environment can occur. 

Replicators that are able to catalyse reactions other than their own formation have also been obtained, 
representing a first step towards metabolism.[7,8] Rudimentary Darwinian evolution of purely synthetic 
molecules has also been achieved [9] and the prospect of synthesizing life de-novo is becoming 
increasingly realistic.[10] 

 

[1] Li, J.; Nowak, P.; Otto, S. J. Am. Chem. Soc. 2013, 135, 25, 9222-9239. 
[2] Liu, B.; Pappas, C. G.; Zangrando, E.; Demitri, N.; Chmielewski, P. J.; Otto, S. J. Am. Chem. Soc. 2019, 141, 
1685-1689. 
[3] Pappas, C. G.; Mandal, P. K. Liu, B.; Kauffmann, B.; Miao,X.; Komáromy, D.; Hoffmann, W.; Manz, C.; Chang, 
R.; Liu, K.; Pagel, K.; Huc, I.; Otto, S. Nature Chem. 2020, 12, 1180–1186. 
[4] Carnall, J. M. A.; Waudby, C. A.; Belenguer, A. M.; Stuart, M. C. A.; Peyralans, J. J.-P.; Otto, S. Science 2010, 
327, 1502-1506. 
[5] Malakoutikhah, M.; Peyralans, J.J-P.; Colomb-Delsuc, M.; Fanlo-Virgos, H.; Stuart, M. C. A.; Otto, S, J. Am. 
Chem. Soc. 2013, 135, 49, 18406-18417. 
[6] Sadownik, J. W.; Mattia, E.; Nowak, P.; Otto, S. Nature Chem. 2016, 8, 264–269. 
[7] Monreal Santiago, G.; Liu, K.; Browne, W. R.; Otto, S. Nature Chem. 2020, 12, 603-607. 
[8] Ottelé, J.; Hussain, A. S.; Mayer, C.; Otto, S. Nature Catal. 2020, 3, 547-553. 
[9] K. Liu, A. Blokhuis, C. van Ewijk, A. Kiani, J. Wu, .W.H. Roos, S. Otto Nature Chem. 2023, in press. 
[10] Adamski, P.; Eleveld, M.; Sood, A,; Kun, A.; Szilágyi, A.; Czárán, T.; Szathmáry, E.; Otto, S. Nature Rev. 
Chem. 2020, 4, 386–403. 
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Keynote Speaker 3 
Hanadi Sleiman (McGill University), Tuesday, February 27, 9.00 AM 

DNA Self-Assembly: From Pathway Complexity to Drug Delivery  
  
DNA nanotechnology can assemble materials on the nanoscale with exceptional 
predictability and programmability. In a sense, this field has reduced the self-assembly space 
into a simple ‘alphabet’ composed of four letters (A, T, G, C). Nature, on the other hand, 
relies on many more interactions to build its functional structures and supramolecular 
chemistry has taken advantage of these interactions to assemble materials with highly 
diverse structures and functions.  
 

This talk will describe our efforts to merge the field of supramolecular chemistry with DNA 
nanotechnology. This approach results in new motifs and functionalities that are unavailable 
with base pairing alone. Starting from a minimum number of DNA components and 
combining them with organic molecules and polymers, we create 3D-DNA host structures, 
such as cages, nanotubes, and spherical, cylindrical, or lamellar nucleic acids. These 
nanostructures are fascinating in their self-assembly behaviour and promising for targeted 
drug delivery. They can encapsulate and selectively release drugs and nucleic acid 
therapeutics. We find that they resist nuclease degradation, and silence gene expression in 
vitro and in vivo, in tissues and cell types that are difficult to access with other constructs.  
 

We will also discuss the ability of small molecules to reprogram the assembly of 
DNA, away from Watson-Crick base-pairing into new motifs. This is a fundamental shift in the 
field, as it expands the DNA ‘alphabet’ without complex synthesis. The resulting DNA 
structures can be applied to gene delivery, tissue regeneration and materials science.  
 

[1] N. Seeman, H. Sleiman, DNA Nanotechnology, Nat. Rev. Mat., 2017,  
17068. 
[2] F. Rizzuto, C. Platnich, X. Luo, M. Dore, C. Lachance-Brais, G. Cosa, H.  
Sleiman, A dissipative pathway for the structural evolution of DNA fibers,  
Nat. Chem., 2021, 13, 843–849. 
[3] M. Dore, T. Trinh, D. de Rochambeau, P. Xu, J. Li, H. F. Sleiman,  
Thermosetting supramolecular polymerization of compartmentalized DNA  
fibers with stereo sequence and length control, Chem, 2021, 7, 2395- 
2414. 
[4] K. E. Bujold, J. C. C. Hsu and H. F. Sleiman; Optimized DNA  
“Nanosuitcases” for Encapsulation and Conditional Release of siRNA, J.  
Am. Chem. Soc. 2016, 138, 14030–14038. 
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Invited Speaker for the Cram-Lehn-Pedersen Prize lecture 
Niveen Khashab (King Abdullah University of Science and Technology) 
Monday, February 26, 1.45 PM 

Supramolecular Hosts: From Energy Intensive Separations to Sensors and Soft Robotics 

Host-guest based mechanisms have been heavily exploited for molecular recognition and eventual 
separation/ entrapment of a guest molecule. Choosing the right host has in most of the cases depended 
on complimentary size and charge thus, focusing mainly on the intrinsic interactions of the guest in the 
cavity of a macrocycle or a cage. Interestingly, expanding host-guest interactions to the extrinsic 
environment of the host afforded an intriguing set of molecular descriptors that ultimately led to 
unexplored host-guest interactions. In this talk, a set of supramolecular hosts ranging from 2D 
macrocycles to 3D cages are presented with intriguing intrinsic and extrinsic host-guest interactions that 
enabled them to be used for hydrocarbon and isomers separation from crude oil as well as smart 
recognition units in polymer composites for sensors and soft robotics. Understanding the full range of 
supramolecular interactions will ultimately promote a better integration of molecular building blocks to 
design and fabricate the “next -generation” sustainable and smart materials. 

 

Invited Speaker 
Rafal Klajn (Institute of Science and Technology, Austria), Tuesday, February 27, 11.00 AM 

Supramolecular machinery for disequilibrating azobenzenes 

DisEquilibration by Sensitization under Confinement (DESC) is a supramolecular approach to isomerize 
photoswitchable molecules from the stable state to the metastable state using visible light of the desired 
wavelength (including red light). I will show that a combination of a coordination cage and a visible-light 
sensitizer can act together to selectively bind and sensitize the E isomer of various azobenzenes and 
other azo switches. Upon switching to the metastable Z isomer, the azoarene loses its affinity to—and 
is expelled from—the cage, which can then convert additional copies of E into Z. In this way, the 
cage⋅sensitizer complex acts as a light-driven supramolecular machine, converting light energy into 
chemical energy in the form of out-of-equilibrium photostationary states that cannot be accessed directly 
using visible light. 
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Selected Speakers 
Guillermo Monreal Santiago (University of Strasbourg), Sunday, February 25, 5.30 PM 

Responsive coacervates as a tool for controlling supramolecular structures 

We propose complex coacervates as a platform to control supramolecular structures by proxy. 
Coacervates are micron-sized droplets that form in water due to interactions between polyelectrolytes. 
They spontaneously sequester supramolecular monomers from solution, localizing them and acting as 
a new responsive environment for their self-assembly. This allows us to localize supramolecular 
structures, and make them sensitive to stimuli that target the coacervate, rather than the structures 
themselves. 
In this talk, I will discuss how the combination of salt-responsive coacervates with light-responsive 
monomers allows us to access a broad range of supramolecular structures from a single molecule. 

Furthermore, I will introduce how my group is developing new stimuli to interact with complex 
coacervates. 

 

Lukas Zeininger (Max Planck Institute of Colloids & Interfaces) 
Sunday, February 25, 5.45 PM 

Dissipative Supramolecular Equilibrium-Balanced Actuation and Motion of Messenger 
Droplets 

In this contribution, the design of a synthetically minimal complex emulsion platform that, controlled by 
supramolecular recognition events at the interface, is able to adapt autonomously and reversibly to its 
chemical environment, will be presented. The droplets can serve as a messenger colloid to quantitatively 
visualize, measure and report force gradients in temperature, chemistry and concentration with up to 
femtomolar sensitivity and we will disclose how multiple independent dissipative responsive modalities 
in the system can collaborate to balance novel reversible tactile responses of all liquid matter, which 
has significant implications for future soft robotic and sensing technologies. 

 

Laura Heinen (DWI - Leibniz-Institute for Interactive Materials) 
Monday, February 26, 9.45 AM 

Minimal metabolism for synthetic life-like vesicle systems 

Engineering artificial metabolism in synthetic systems is a challenging task. Inspired by endosymbionts, 
that rely on the energy supply from their host cell, we developed synthetic vesicles that can exchange 
ATP across their membrane. Here, I will demonstrate an example of ATP cross-feeding synthetic 
vesicles. One population of vesicles produces and exports ATP, while a second population of vesicles 
takes up the ATP and uses this chemical energy to fuel ATP-consuming reactions. The vesicles are a 
future platform technology to fuel energy-dependent processes in a sustained fashion such as in 
synthetic cells, as biological nanoreactors and as the building blocks of life-like systems materials. 
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Kerstin Göpfrich (Heidelberg University) Monday, February 26, 10.00 AM 

RNA origami hardware for synthetic cells 

Today’s living cells emerge from the complex interplay of thousands of molecular constituents. Our 
vision is to create a simpler model of a cell that consists of a lipid vesicle and operates based on our 
own custom-engineered and genetically encoded molecular hardware made from DNA and RNA 
nanotechnology. Recently, we demonstrated the power of two-photon 3D laser printing for synthetic 
biology, realized mechanisms for vesicle division and build functional DNA and RNA-based mimics of 
cytoskeletons, capable of cargo transport and signal transduction. Ultimately, by coupling GUV division 
to their informational content and their function, we aim for a prototype of a synthetic cell capable of 
evolution. 

 

Bartosz Lewandowski (ETH Zürich) Monday, February 26, 11.15 AM 

Catalytic Length-Controlled Oligomerization with Synthetic Programmable Templates 

Templated synthesis is a powerful strategy to access oligomers from monomeric building blocks in a 
length-controlled manner. These reactions require, however, the use of stoichiometric amounts of the 
template with respect to the product formed. Herein, we present catalytic macrocyclic templates that 
promote the formation of oligomers of a small molecule substrate with a remarkable degree of length-
control. The templates consist of rigid oligoproline moieties that are decorated with catalytic sites at 
defined distances on both sides of the macrocyclic cavity. The dimensions of the macrocycles and the 
number of catalytic moieties thereon determine the number of monomers that are incorporated into the 
growing oligomer, thus allowing access to specific products with lengths pre-programmed by the 
template. 

 

Jochen Niemeyer (University of Duisburg-Essen) Monday, February 26, 11.30 AM 

Rotaxanes, catenanes and macrocycles: Using the supramolecular toolbox for the design of 
novel catalysts 

The development of highly efficient organocatalysts has revolutionized chemical catalysis in the last 
decades. Especially the use of chiral Brønsted-acids, such as 1,1´-binaphthyl-phosphoric acids, has 
enabled a plethora of highly useful stereoselective transformations. 

Our group has recently developed chiral [2]rotaxanes, [2]catenanes and non-interlocked macrocycles3 
based on 1,1´-binaphthyl-phosphoric acids. These were successfully applied as catalysts for various 
transformations, such as enantioselective transfer-hydrogenations, Michael-additions and fluorinations. 

In our research, we are investigating how the special nature of the mechanical bond influences the 
application in catalysis. In this context, we develop novel methods for the synthesis of the desired 
interlocked catalysts, we investigate the special nature of bifunctional catalysts and we try to approach 
catalyst structures with mechanical chirality. 
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Konrad Tiefenbach (University of Basel) Monday, February 26, 12.00 PM 

How does a supramolecular capsule enable catalytic β-selective glycosylations for diverse 
substrates? 

My group is interested in exploring catalysis inside supramolecular containers. We recently found that 
the hexameric resorcin[4]arene capsule is able to catalyze the beta-selective glycosylation of a wide 
range of electrophiles and nucleophiles. This general scope is very unusual. Evidence was found that a 
proton wire mechanism observed in some enzymes is likely at work. 

 

Angela Casini (Technical University Munich) Monday, February 26, 2.15 PM 

Supramolecules for Targeted Therapy and Imaging 

The biomedical application of discrete SCCs, specifically self-assembled 3D-metallacages, is an 
emergent field of study. In this lecture, I aim at summarising the key concepts and challenges in this 
fascinating research area, starting with the main synthetic and design principles and illustrating 
representative examples from our group. Thus, the case of “lantern-shaped” cationic [M2L4]n+ cages (M 
= Pd(II), Pt(II), L = bitopic monodentate N-donor ligand) will be presented, as well as their use either as 
targeted drug delivery systems or as new (radio-)theranostic agents. 

 

Tomáš Solomek (University of Amsterdam) Monday, February 26, 2.45 PM 

Organic Cages with Aromatic Diimides: Porosity, Photochemistry, and Heteroleptic 
Architectures 

I will discuss my group’s effort to incorporate chromophores into covalent organic cages. Thereby, we 
create materials that are not only porous, but display intriguing photochemistry that emerges from the 
high-symmetry spatial arrangement of these chromophores and from the presence of internal voids that 
can nanoconfine solvent. I will further show that the shape of covalent organic cages allows for 
unexpected supramolecular solid-state assemblies. Finally, I will briefly discuss our recent effort to beat 
the dynamic self-sorting in these structures and to synthesize heteroleptic covalent organic cages with 
high selectivity. 

 

Larissa von Krbek (University of Bonn) Monday, February 26, 3.00 PM 

Switchable macrocycles 

Photoswitchable molecules can reversibly interconvert between two different isomers. With new 
applications for photoswitches constantly emerging, the necessity arises to continue to develop 
photoswitches with different properties than the already established ones. We have developed a 
versatile synthesis for macrocyclic azobenzenes, which allows for facile modification of these 
photoswitches. One example shows high chemical stability, long half-life of its Z-isomer, quantitative 
ZàE conversion under white light, and excellent separation of the excitation bands to address either the 
E or Z-state selectively. Almost quantitative ZàE conversion, even under white light, is a unique feature 
with an important impact on applications, in which the configuration under ambient light needs to be 
close to 100%. 
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Claudia Caltagirone (University of Cagliari) Monday, February 26, 4.00 PM 

Indole-based receptors for anion binding, sensing and transport 

Since when the first papers on indole-based receptors for anion binding were published at the end of 
2000s, this heterocycle has become quite popular in the design of anion receptors. Indole, like pyrrole, 
contains a single hydrogen-bond donor group, but is slightly more acidic, and is employed in biological 
systems to bind anions such as chloride and sulfate. During the presentation it will be shown that when 
indole is used to functionalize different scaffolds, interesting receptors for various applications such as 
anion and small molecules sensing, anion transport or development of novel self-assembled 
supramolecular materials can be obtained. 

Acknowledgements  
Financial support from MUR (PRIN_PNRR P2022XHLTX), and NextGeneration EU, Return project 
(PE0000005 CUP:F53C22000730002) is gratefully acknowledged. 

 

Mariana Kozlowska (Karlsruhe Institute of Technology) Monday, February 26, 4.30 PM 

Automated design of supramolecular aromatic metal-organic assemblies 

Fabrication of materials comprising optimized assemblies and functional chromophore molecules 
enables efficient tailoring of material properties. However, the verification of molecular structure and 
materials morphology, dynamics and property relationships is experimentally cumbersome. In addition, 
a number of properties and their change in time are of a multiscale character that have to be considered 
to tackle the proper material responses. 

Based on decade-long method development, virtual design strategies have become ever more 
important. Such design with multiscale methods profit from the availability of automated tools, enabling 
the screening of huge libraries of organic molecules in their in silico models of supramolecular 
assemblies. As an example, the controlled arrangement of molecules in a material can be modulated 
using the metal-organic framework (MOF) approach. In my talk, I will demonstrate the application of 
automated workflow tools to design MOF materials with the simultaneous prediction of their properties 
from quantum mechanics and molecular mechanics. 

 

Michael Mastalerz (Heidelberg University) Monday, February 26, 4.45 PM 

Controlling π-Stacking – Towards New and Reliable Crystal Engineering Synthons for 
Materials Chemistry 

Crystal Engineering is a subtopic of supramolecular chemistry dealing with the controlled crystallization 
of molecules and thus controlling the materials properties of a compound, which is in the solid state 
strongly depending on the geometric arrangement of the molecular units to each other. This is especially 
important in the field of organic electronics, where charge-transport between molecules is largely 
dominated by the spatial arrangement of the aromatic molecules. However, a crystal engineering 
synthon is a reliable unit that if placed to a molecule will dominate the crystal-packing and mainly those 
motifs with relatively strong directing interactions such as hydrogen or halogen bonding have been used 
as crystal engineering synthons. π-Stacking is in comparison to other supramolecular interactions very 
weak and usually non- or less directional and therefore arrangement of aromatic molecules is difficult to 
be controlled. Nevertheless, exactly this is demanded for organic electronics. 

In the talk, strategies of reliably controlling arrangement of π-systems without the aid of further 
supramolecular tools (e.g. hydrogen or halogen bonding, coordination chemistry) will be introduced. 
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Shikha Dhiman (University of Mainz) Monday, February 26, 4.45 PM 

Supramolecular Polymers to Liquid Droplets Using Competitive Interactions 

The discovery of phase-separated organelles has reignited interest in phase separation in molecules 
and materials. Despite the challenges posed by low propensity and unfavorable entropy, modulating the 
energy landscape with competing supramolecular interactions presents promising strategies. Our work 
demonstrates that benzene-1,3,5-tricarboxamide (BTA) monomers, typically forming 1D supramolecular 
polymers, can transition into liquid droplets through competitive interactions with surfactants, offering 
innovative opportunities for creating phase-separated droplets of small molecules. 

 

Elisha Krieg (Technical University Dresden) Tuesday, February 27, 9.45 AM 

Programmable polymer materials empowered by DNA nanotechnology 

Biological tissues are self-organized, responsive, and genetically programmed to execute a vast array 
of functions. Intriguingly, the field of DNA nanotechnology has recently opened new possibilities for 
creating synthetic materials with attributes and a level of control reminiscent of those found in biological 
matter. In this talk, I will discuss our progress in developing such programmable materials and elucidate 
their interactions with living cells and tissues. Due to their customizable mechanical properties and 
predictable responsiveness, these fully synthetic matrices help guide and interrogate cellular 
development and morphogenesis. 

 

Ivan Huc (Ludwig Maximilian University of Munich) Tuesday, February 27, 10.00 AM 

Engineering molecular shape with synthetic oligomers 

Aromatic oligomers constitute a distinct and promising class of synthetic foldamers. Their structures are, 
to a large extent, predictable, show unprecedented conformational stability in essentially all solvents, 
and represent convenient building blocks to elaborate protein-sized architectures. Cavities can be 
designed within aromatic foldamers that enable them to act as artificial receptors, and their surface can 
be decorated for the selective recognition of protein surfaces. 

 

Fabien Cougnon (University of Jyväskylä) Tuesday, February 27, 11.30 AM 

Foldaknots 

Synthesising fully organic, multiply entangled macromolecules without resorting to metal templation 
represents a formidable challenge. In this presentation, I will discuss the efforts of our group to develop 
reliable metal-free methodologies to access multiply entangled macromolecules. We have notably 
demonstrated that the hydrophobic effect could be exploited to direct the folding of exceptionally 
compact entangled macromolecules. This methodology is easy to implement, generally high yielding 
and allows for the synthesis of macromolecules with different topologies. 
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Brigitta Duzs (University of Mainz) Tuesday, February 27, 12.00 AM 

Mechano-Adaptive Hydrogels with Metamaterial Strain Gates and Reaction-Diffusion 
Signaling 

Highly autonomous life-like behavior in functional materials can be achieved by embedding nonlinear 
chemical or physical dynamical elements, i.e., chemical reaction networks and metamaterial unit cells. 
Herein we introduce a platform concept to realize the sensor-processor-actuator paradigm in soft robots 
and mechanical materials. We integrate mesoscale metamaterial unit cells as binary strain-gate sensory 
units, the reaction-diffusion dynamics of the pH-autocatalytic urea-urease chemical reaction network as 
the information processing element, and adaptive downstream macromolecular processes for actuator 
response. Our approach allows for advanced local-to-global information transmission and mimosa-like 
system-level adaptivity induced by local forces in closed, free-standing multi-material hydrogels. 

 

Guido Clever (Technical University Dortmund) Tuesday, February 27, 12.15 AM 

From Heteroleptic Coordination Cages to Complex Molecular Systems 

Advanced self-assembly strategies enable the targeted synthesis of supramolecular systems and 
materials with increasing structural and functional complexity. We develop non-statistical assembly 
strategies such as “shape complementary assembly” (SCA) and “coordination sphere engineering” 
(CSE) to obtain heteroleptic metallosupramolecular structures. In this way, several functions can be 
combined and ‘complex systems’ behaviour can emerge. For example, we study cage interconversions, 
guest-binding/release cascades and propagation of chiral information. 



SupraChem 2024 

16 
 

Poster numbers and presenters 
Host-Guest-Chemistry 
1 Robert Hein Ion-Dependent Conformational Switching of 

Bisthioxanthylidenes 

2 Léa Lefrancois Acridinium receptors: π-π stacking and anion-π interactions 

3 Swapnil Ghule Synthesis and Supramolecular Binding Properties of 
Cytosine-Functionalized Macrocyclic Receptor. 

4 Veronika Stoianova Synthesis and VCD-Spectroscopy of Chiral Azacryptands 

5 Mark Spektor Macrocyclic hosts based on triphenylamine 

6 Sebastiano Casalino  

7 David Ocklenburg Flexibility drives oxalate recognition within neutral L2Zn2 
containers. 

8 Rafał Grzelczak Calix[n]phyrin condensation: A Tool for the Construction of 
Mechanically Interlocked Porphyrinoids 

9 Nilima Manoj Kumar SUPRABANK – The Repository for Supramolecular 
Interactions 

10 M. A. Niyas Bilayer nanographene with a benzene defect shows 
evidence for halide permeation 

11 David Van Craen Charge-neutral metallocontainers for anion recognition 

12 Clara Schritt A constricted helically chiral open-chain tetrapyrrole 

13 Lena Beiersdörfer Selective Recognition of Sucrose in Water by a Synthetic 
Receptor 

15 Jessica Rühe A Terrylene Bisimide based Universal Host for Aromatic 
Guests to Derive Contact Surface-Dependent Dispersion 
Energies 

16 Maximilian Notheis Allosterically controlled metallo-supramolecular spin 
crossover complexes 

17 Boris Morozov Macrocyclic Conformational Switch Coupled with 
Pyridinium-Induced PET for Fluorescence Detection of 
Adenosine Triphosphate 

18 Janos Wasternack Spectroscopic Investigation of a Redox-Active Squaraine 
Rotaxane 

 

 

Self-Assembly 
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19 Jack Davies Imaging Self-Assembled Metal-Organic Networks at the 
Solid-Liquid Interface with (Sub)Molecular Resolution. 

20 Tiffany Guitton-
Spassky 

Beyond Assembly: Fluorinated Amphiphiles Tailored for 
Diverse Functionalities 

21 Maria Camila 
Montañez Moyano 

Supramolecular Polymerization of Chiral Pt(II) Complexes to 
Unravel MMLCT Optical Properties 

22 Aleksandra Sarwa Iminopyrrole-Based Self-Assembly: A Route to Intrinsically 
Flexible Molecular Links and Knots 

23 Sabrina Knospe  

24 Sarah Jurytko Acid Functionalisation and 2D-Patterning of a Tripod-Shaped 
Molecule 

25 Eicke Trumpf Tuning the Spin-Crossover Temperature of Fe(II)4L6 Cages 
Through the Linker and Substituents 

26 Christoph 
Vonnemann 

A Halogen Bonding Molecular Tweezer 

27 Ellen Jamieson Metal-Peptidic Cages – Helical Oligoprolines Generate Highly 
Anisotropic Nanospaces with Emergent Isomer Control 

28 Hannah Kurz Increasing the Stability of Cubic Zinc(II) Coordination Cages 
through Double-bridging 

29 Fee Steinhauer One small modification on the ligand, but a giant change for 
self-assembly 

30 Geethanjali 
Kuppadakkath 

Supramolecular gels based on amino acid derivatives of C3-
symmetric tris-urea as reaction media 

31 Andrei Beliaev Interlocked Molecules for Selective and Efficient Sulfate 
Recognition in Water 

32 Alexandre Walther Azulene-based coordination cages 

33 Lorenz Borsdorf Pathway-Controlled Aqueous Supramolecular Polymerization 
via Solvent-Dependent Chain Conformation Effects 

34 Nils Bäumer Diversifying Photophysical Properties of Supramolecular 
Polymers by Combining a Modular Synthetic Approach and 
Social Self-Sorting 

35 Clemens Hemmann Synthesis of C2-symmetric BINOL and helicene based 
ligands 

36 Satyajit Patra Programmable Phase Separation and Fiber Evolution in 
Boronic Acid Derivatives 

37 Sven Reese Inducing Propeller Chirality in Triarylborane Amine 
Complexes 

38 Lena Dackow Redox-triggered self-assembly of novel 3D-printed 
mesoscopic microgels 

39 Philipp Kirchner A Water-Stable Boronate Ester Cage 

40 Novitasari 
Sinambela 

Self-assembly Organic Molecule in Phospholipid Bilayer for 
Photoinduced Transmembrane Electron Transfer 
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41 Nico Linnartz Coordination Complexes of Rare Earth Ions using C3-
Symmetrical Triaminoguanidinium-based Ligands 

42 Andrej Weber The Intriguing Host-Guest Chemistry of 
Cyclodibenzopentalenes as a New Class of Antiaromatic 
Curved Nanocarbons 

43 Zoe Scheller Tellurium(IV)-Organyls in Supramolecular Chemistry 

44 Arti Sharma Assemblies and reactivity of pre-organized amino acyl 
phosphate esters towards selective peptide coupling 

45 Subham Ojha Geometric Frustration in dynamic covalent assembly as a tool 
to form strained structures 

46 Rahul Rahul Control over Molecular Architectures: Solvent-Driven 
Morphological Transformations in Supramolecular Dendrimer 
Assemblies 

47 Alberto Diez-Varga Building chemical social scales: Supramolecular exchange 
studies between homoternary inclusion complexes promoted 
by cucurbit[8]uril and Pt(II)-terpyridines 

48 Anne Müller-Feyen Shape-driven narcissistic self-sorting in Pd(II)-cages 

49 Lisa Roß Controlling the packing of quinoxalinophenanthrophenazines 
by modulating the steric demand of the triptycene end cap 

50 Jonas Fax Linear relationship between 13C NMR chemical shifts and the 
bending of sp carbon chains 

51 Bastian Stövesand Photoswitchable amphiphiles for integration in adaptive 
nanosystems 

52 Lucas Rothe Design and Synthesis of End-Functionalized Phenylene‒
Ethynylene Rods for Surface Decoration 

53 Ayaka Ueda Short peptide-based gelator with polycyclic aromatic 
hydrocarbon 

54 Maksym 
Matviyishyn 

Crownphyrins: Metal-Mediated Transformations of the 
Porphyrin-Crown Ether Hybrids 

55 Ben Ebel Novel chelating ligand systems for PET applications 

56 Sreejith 
Sudhakaran 
Jayabhavan 

Role of Functional Groups of the Supramolecular Gels on the 
Gel Phase Crystallization of APIs 

57 Antonia Albers Scalable aza-BODIPY-based assemblies for bimodal in vivo 
imaging 

59 Héctor Barbero Hydrophilic guests within Cucurbit[n]urils cavities: 
intramolecular hydrogen bonding in aqueous media 

60 Shana Shirin 
Valapra 

Responsive coacervates as a tool for controlling self-
assembly 

61 Sergei Belousov tba 

62 Zulema Fernández Unravelling the Role of Mechanical Agitation on 
Supramolecular Polymorphism 

63 Lorena Baranda DNA Biosensors 
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64 Elie Benchimol Controlling self-sorting in dynamic assembly: stimuli-
responsive multi-cage systems 

65 Ashutosh Kanojiya Self-Assembled Bio-Functional Nanoparticles based on 
Cyclodextrin Vesicles 

66 Céline Douat Automation of solid phase foldamer synthesis and 
applications 

67 Nils Jansen Towards the synthesis and self-assembly of bridged aryl 
boron/nitrogen trisamides supramolecular copolymers 

68 Christian Zoister Structural transitions in helically biased coassemblies of 
supramolecular polymers and chiral surfactants 

69 Alex Davis Reversible Switching of Dual Light and Redox-Responsive 
Foldamers 

70 Frederik Haase Controlling Assembly Pathways in Reticular Materials through 
Linker Design 

72 Björn Schmidt Chemically-responsive phenol-based coordination cage as 
pKa sensor in DMSO 

73 Wiktoria Adamska Multistate Supramolecular Aggregation Tuned by the 
Enthalpy-Entropy Compensation and Host-Guest Interactions 

74 Marah Alqaisi Poly-philic Single-chain Nanoparticles 

75 Dimitri Delcourt Programable assembly of double and triple helices in water 

76 Adrianna 
Szmulewicz 

Chiral supramolecular polymers assembled from 
conformationally flexible amino-acid substituted 
biphenyldiimides 

77 Julian Zuber Pillarplexes as Versatile Supramolecular Building Blocks 

78 Julia Dietzsch Oligonucleotide-guided self-assembly of fluorogenic 
chromophores 

79 Matthias Otte Endohedral-functionalized organic cages as ligands to mimic 
enzymatic active copper sites 

80 Jiarong Wu Photoswitchable Imines: Aryliminopyrazoles Quantitatively 
Convert to Long-Lived Z-Isomers with Visible Light 

81 Brigitte Kriebisch Energy transduction in chemically fueled assemblies 

82 Marius Thomas Molecular Exchange Dynamics of Multicomponent 
Supramolecular Copolymers 

83 David Ari 
Hofmeister 

Supramolecular Nanopatterns of Molecular Spoked Wheels 
Without Flexible Side Groups 

 

Supramolecular Catalysis 

84 Shounak Hinge Synthesis of Chiral BINOL Bisphosphoric Acids for 
Asymmetric Phase Transfer Catalysis 

85 Alessio Carioscia New H-bonding donor motifs for Anion Binding Catalysis 
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86 Marius Müßler Supramolecular control of light-driven alcohol oxidation with 
Ruthenium-Phenothiazine dyads 

87 Gracjan Kurpik Enhanced catalytic performance derived from stimuli-
responsive supramolecular transformations between 
homometallic complexes and heterometallic polymeric 
materials 

88 Nikolai Brodt Active metal template rotaxanes - Novel Template 
Synthesis and Catalytic Applications 

89 Markus Hegelmann Surface-Active Ionic Liquid Catalysts for the Epoxidation of 
Olefins and Vegetable Oils: Synthesis, Catalysis and 
Recovery Studies 

90 Sven Fauth Supramolecular DNA and metal-complex assembly towards 
DNA templated photocatalysis 

91 Kayleigh van Esterik Towards Metabolism: Bond-forming Catalysis by Self-
Replicators 

92 Dhananjoy Pal A Combined Halogen- and Chalcogen-Bonding 
Organocatalyst 

93 Lena Harings Synthesis of porphyrin based supramolecular catalysts 

94 Thomas Bläsen Bisphosphoric Acid [2]Catenanes With Topological Chirality 

95 Amir Abbas Initial quenching efficiency determines light-driven H2 
evolution of [Mo3S13]2- in lipid bilayers 

96 Zoe Ashbridge Transient Regulation of Catalysis in a Pt2L4 Cage 

97 Jan Riebe Switchable [2]Rotaxanes for pH-responsive Production of 
Singlet Oxygen 
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Supramolecular Materials 

98 Fabian Steudel Synthesis of [2]Catenanes through Nanocapsule-templated 
Regioselective Bisaddition to C60⊂[10]CPP 

99 Yuqing Wang Supramolecular Double Network Hydrogels Based on 
Cucurbit[8]uril Host-Guest-Interactions for 3D-Bioprinting 

100 Natalie Hanheiser Combating Antimicrobial resistance using OGD Functional 
Surfactants 

101 Analia D'Orazio [n]Helicene Diimides-based Homochiral Supramolecular 
Architectures 

102 Abhay Srivastava Programmable Supramolecular Chiral G-quadruplex 
hydrogel-based High Internal Phase Emulsion for Enhanced 
Biocatalysis and Synergistic Antimicrobial Activity 

103 Fridolin Saal Through-bond versus Through-space Conjugation in 
[n]Helicene Diimides 

104 Yogendra Singh Towards nitrogen-dopped annulated nanobelts 

105 Marvin 
Schumacher 

Chiral Squaraine Aggregates - New Materials for 
Optoelectronic Devices 

106 Giacomo Picci tba 

107 Anika Haidisch Meta functionalized calixarenes: Towards the synthesis of 
nanobelts 

108 Jakub Cyniak Design of tetra-substituted sumanene-carbazole conjugate 
featuring the push-pull chromophore architecture and its 
application as selective cesium cations optical 
chemoreceptor 

109 Alisha Kamra tba 

110 Siu Ho Wong Modulating DNA/Membrane Interaction through Multivalent 
Hydrophobicity and DNA Nanostructures 

111 Wojciech Stawski Facts, Myths and Sandwiches: Anions of [18]Annulene 

112 Maite Kauth Photoswitches for Dynamic Supramolecular Modulation of 
Proteins 

113 Sebastian Baumert (Supra)molecular Adaptation by Coupled Stimuli 

114 Alexander Huber Luminescent Arylazopyrazoles - effect of methyl group on 
switching behaviour and photophysical properties 

115 Pierre Picchetti Responsive Nucleic Acid-Based Organosilica Nanoparticles 

116 Kristina Gjorgjevikj Lighting the way to Motor-MOFs 
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117 Luca Burg Screening and Limits of Enhanced Reversible 
Arylazoisoxazole-Adhesives 

118 Weronika 
Wachowicz 

Novel Heterometallic Dynamic Cages: Synthesis, 
Characterization and Emerging Applications 

119 Lazara Julieth 
Bravo Martínez 

DNA origami nanopore regulated by chemical fuelled 
reaction 

120 Xuping Yan Second Generation of Amide Cages as Efficient Nitrate 
Receptors 

121 Simon Nicolas 
Deger 

Multiphoton Absorption in Metal-Organic Frameworks 

122 Tobias Pausch Fluorinated Cages and Post-Modification Thereof 

123 Adriana Sacristán-
Martín 

Quiral BINOL nanohoop with potential aplications in 
organocatalysis. 

124 Lea Höfmann Supramolecular Interactions in emissive 
Dibenzochalcogenophenes 

125 Vivek Wakchaure Stereoselective synthesis of hexa-aryl borazines enabled by 
programmed substituents 

126 Leander Ernst Bright Multiexciton State in Covalently linked Null-type 
Perlyene Bisimide Arrays 

127 Ke Wang Multi-Redox Polyoxovanadates-Based Ionic Liquids 

128 Jessica Erlenbusch Multicomponent Supramolecular Polymers for the Design of 
Fully Synthetic Biomaterials 

129 Jessica Milia tba 

130 Ismet Basaran tba 

131 Simon Christian 
Rickert 

Flexible Phenanthracene Nanotubes for Explosive 
Detection 

132 Guillermo Moreno-
Alcantar 

Porphyrin gold metallacages as multifaceted anticancer 
agents: Host-guest chemistry for drug-target interactions. 

133 Jana Tietze Dynamic Covalent Photoswitches - The Next Step to 
Adaptive and Reusable Materials 

134 Jasmina Gačanin Cell-instructive materials – guiding assembly from molecule 
to gel 

135 Ehsan 
Mohammadifar 

Supramolecular architectures of dendritic polymers: a 
biocompatible mimic of cell membrane that can block virus 
infection 

136 Christian Adrian 
Merfels 

SUPRAVACC - Supramolecular vaccines against bacterial 
pathogens 
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137 Charlotte Kress Active Metal Template Synthesis and Sliding Investigation 
of a Station-less Daisy Chain 

138 Mohammad 
Alnajjar 

Fluorescence Turn-ON Indicator Displacement Assays with 
Cucurbit[7]uril Based on Thiophenylpyridinium Dye 

140 Marco 
Schmiedtchen 

Photocyclization of Thioethers for Application in 
Phosphorescent Materials – from Nanoparticles to Additive 
Manufacturing 

141 Timo Manitz Structural change of MIL-88 A during water adsorption 

142 Ashok Kumar 
Mahato 

Covalent Organic Framework Cladding on Peptide-
Amphiphile Based Biomimetic Catalyst 

 

Systems Chemistry 

143 Matteo Valentini A Doubly Dissipative System Driven by Chemical and 
Radiative Stimuli 

144 Andreas Englert Driving Organophosphates out of Equilibrium 

145 Tanguy Rieu Triple Adaptation of Constitutional Dynamic Networks of 
Imines in Response to Micellar Agents: Internal Uptake – 
Interfacial Localization – Shape Transition 

146 Maximilian Fellert Enantioselective Synthesis of 2nd Generation Molecular 
Motors and Switches Based on a Chiral Thiochromanone 

147 Héctor Soria 
Carrera 

Droplet fate regulation through autocatalysis 

148 Antara Reja Emergence of Photomodulated Protometabolism by Short 
Peptide-Based Assemblies 

149 Marcin Konopka Tuning Transmembrane Transport of Chloride by Dynamic 
Covalent Chemistry with Azines 

150 Mahesh Pol Abiotic Phosphate Driven Transient Peptide Assemblies 

151 Fabian Späth New Reaction Cycles for Coacervation 

152 Emanuele Spatola The Dynamic Covalent Chemistry of Borates in the 
synthesis of a new family of Cryptates. 

153 Claudius Lupfer Mechano-Activated Self-Immolation of Hydrogels via Signal 
Amplification 

154 Chandranath 
Ghosh 

Dual enzyme-powered chemotactic cross β amyloid based 
functional nanomotors 

155 Boekhoven Lab  Boekhoven Lab 
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157 Charalampos 
Pappas 

Spontaneous and selective peptide oligomerization in water 
driven by aminoacyl phosphate esters 

158 Ferran Esteve Pushing the Limits of Imination Reactions in Water 

159 Patrick Harders Exploitation of Dynamic Covalent B-N and B-O Bonds in 
Amidoboronates 

160 Zhaozheng Yang Controlling the Kinetic and Thermodynamic Selectivity in 
Dynamic Covalent Libraries of Macrocycles 

161 Debabrata Mondal Orthogonal Initiation of Molecular Motion Devices by Two 
Chemical Fuels 
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