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Friday 3rd of February 

1100 Registration, networking, and sandwiches      

(Campustorvet - Just inside the main entrance) 

1200 Opening of TOKS XVIII (O100) 

TOKS Organizing committee 

Session 1:  

1215 Introduction 

Assoc. Prof. Steffen Bähring 

       University of Southern Denmark 

1220 Prof. Jan-Erling Bäckvall (Invited) 

       University of Stockholm, Sweden  

“Biomimetic Catalysis in Green Organic 

Transformations” 

1315 PhD Yang Yang (Student) 

       University of Copenhagen  

“CO2 and Amine-Promoted Transacylation 

Reactions in Polymer Upcycling” 

1335 Florian Kromm (Student) 

       Aarhus University  

“Iterative Coupling of Cyclic Ethers and the 

Synthesis of ent-Lasalocid  Acid A” 

1355 Closing Remarks of Session 1  

1400 Coffee Break 

Sponsored by Nature Energy 

Session 2:  

1420 Introduction 

Prof. Jasmin Mecinovic 

       University of Southern Denmark 

 

 

1425 Prof. Christopher J. Schofield (Invited) 

       University of Oxford 

“Oxygenase Catalysed Protein Modifications” 

1520 PhD Jordi C. J. Hintzen (Student) 

       University of Gothenburg 

“Substrate-Derived Sortase A Inhibitors: Targeting  

Antimicrobial Resistance” 

1540 Coffee Break 

Sponsored by Department of Physics, Chemistry 

and Pharmacy 

1555 Mathias S. Neumann (Student) 

       University of Southern Denmark 

“Kinetic Studies of a [2]Rotaxane-based Molecular 

Machine using Time-Resolved Electrochemistry” 

1615 Prof. David A. Leigh (Invited) 

       University of Manchester 

“Giving Chemistry Direction” 

1715 Closing Remarks of Session 2 

Poster Session and Socializing:  

1720 Poster Session (Campustorvet) 

Sponsored by Pharmadanmark 

Even numbers presents 

1900 – 0030 Dinner and Party (Canteen 2) 

 

 



 
 

Saturday 4th of February 

900 Coffee, breakfast, and networking  

(Campustorvet) 

Session 3:  

940 Welcome and practical information 

TOKS Organizing committee 

945 Introduction 

Prof. Poul Nielsen 

       University of Southern Denmark 

950 Huy T. Nguyen (Student) 

       University of Copenhagen 

“Screening trillions of cyclic peptides for selective 

HDAC inhibition” 

1010 Michelle H. Rasmussen (Student) 

       Aarhus University  

“Studies of the biosynthetic machinery underlying a 

cryptic C-H oxidation” 

1030 Jacob M. Smidt (Student) 

       Aarhus University  

“Dual-targeting of the HER2 cancer receptor with 

an antibody-directed enzyme and a nanobody-

guided MMAE prodrug scaffold” 

1050 PhD Christian W. Tornøe (Invited) 

       Principal Scientist - Novo Nordisk  

“Click Chemistry - A Nobel Discovery” 

1145 Closing remarks of Session 3  

1200 Pizzas and posters (Campustorvet) 

Sponsored by PentaBase and Orifarm 

Odd numbers presents 

Session 4: 

1315 Introduction 

Assoc. Prof. Stefan Vogel 

       University of Southern Denmark 

1320 Anders E. Kiib (Student) 

       Aarhus University  

“Biological Studies on a Water-Compatible α-

lactam Electrophile” 

1340 Jesper D. Jensen (Student) 

       University of Copenhagen 

“PDI and Triangulenium dyad and triad with ultra-

fast energy and electron transfer” 

1400 PhD Craig S. Day (Student) 

       Institute of Chemical Research of Catalonia  

“Elucidating Electron Transfer Events in 

Polypyridine Nickel Complexes” 

1420 PhD Simon S. Pedersen (Student) 

       Aarhus University  

“Catalytic Hydrogenation of Nitrile Polymer Waste 

for CO2 Capture” 

1440 Closing Remarks and Awards 

1500 End of TOKS XVIII 

 

 

 

 



 
 

 

 

  

INVITED SPEAKERS 

Prof. Jan-Erling Bäckvall 

University of Stockholm, Sweden 

Prof. Christopher J. Schofield 

University of Oxford, UK 

Prof. David A. Leigh 

University of Manchester, UK 

PhD Christian W. Tornøe 

Principal Scientist, Novo Nordisk 



 
 

 

 

 

Biomimetic Catalysis in Green Organic Transformations 

 
Jan-E. Bäckvall 

 
Department of Organic Chemistry, Arrhenius Laboratory, Stockholm University, SE-10691, Stockholm 

Sweden 
jeb@organ.su.se 

 

Catalytic reactions are important in industry for the development of pharmaceutical compounds and 

commodity chemicals. The catalyst, which is present in only small amounts and is not consumed, 

lowers the energy barrier for the reaction and leads to a fast and selective reaction. Catalysis is 

divided into homogeneous and heterogeneous catalysis, where in the former case the catalyst is 

dissolved in the reaction medium (e.g. solvent) and in the latter case the catalyst is in a separate 

phase (e.g. solid phase). We have recently developed biomimetic catalytic organic transformations 

where we mimic Nature’s way of carrying out organic reactions in a “green” manner. These reactions 

occur under mild conditions in a selective manner and will contribute to carbon neutrality. In one part 

of our research, we have developed novel oxidation reactions, and some of these reactions mimic 

the respiratory chain and utilize air as the oxidant. In another part of our research, cascade reactions 

are developed, where also enzymes are involved. In this latter part we have developed a new type 

of heterogeneous catalysts, which mimic the selectivity obtained with homogeneous catalysts, but 

still with the advantage of easy recovery from the reaction mixture. In the present catalysts small 

nanometal particles (1-5 nm) are immobilized on a carrier and successfully used in reactions that 

previously was only possible to carry out with homogeneous catalysis. This is a paradigm shift in the 

use of heterogeneous catalysis.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Jan-Erling Bäckvall 



 
 

 

 

 

Oxygenase Catalysed Protein Modifications  

 

Christopher Schofield 

University of Oxford, Chemistry Research Laboratory, 12 Mansfield Road, Oxford OX1 3TA, United 

Kingdom. 

christopher.schofield@chem.ox.ac.uk 

The lecture will describe studies on the reactions of proteins with dioxygen, including the 
identification of new post translational modifications involving ring formation. The exploitation of 
protein oxidation for medicinal benefit will be described. 

Since 1998, Christopher Joseph Schofield has been professor of Organic Chemistry at the University 
of Oxford, which he also headed from 2011 until 2021. He is currently Head of Chemistry at the Ineos 
Oxford Institute for Antimicrobial Research and was in 2013 included as fellow of the Royal Society. 

He obtained his Bachelor of Science in Chemistry from University of Manchester in 1982, before 
pursuing a PhD in the field of antibiotic synthesis and biosynthesis in the group of late Sir Jack E. 
Baldwin at the University of Oxford.  

Chris has made pioneering work and distinguished contributions to the structural elucidation of 
human and microbiological metallo-enzymes as well as their potential inhibitors.  

Emphasized by his current position, contributions to the field of antibiotic and antibiotic resistance 
research are highly significant and span more than three decades. Notably, Chris also played a key 
role in understanding how the transcription factor Hypoxia-inducible Factor (HIF) regulates hypoxia 
in human cells. In addition, his research also includes the role of Zn(II) dependent nucleases in DNA 
repair and their inhibition as well as histone modifying enzymes, especially demethylases and 
hydroxylases. 

Since their discovery, these advances in their respective field have led to medicinal and 
pharmaceutical inventions which are having and have had both academic and commercial impact 
within the fields of antibiotic research, biological chemistry and epigenetics. Chris will grant a very 
exciting keynote lecture concerning his work within the field of Oxygenase Catalyzed Protein 
Modifications at the upcoming TOKS XVIII. 

  

Christopher J. Schofield 



 
 

 
Giving Chemistry Direction 

 
Prof Dave Leigh 

Department of Chemistry, University of Manchester, UK 

(David.Leigh@manchester.ac.uk; @ProfDaveLeigh; http//www.catenane.net) 

 
 

In recent years examples of synthetic molecular machines and motors1 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 engines10 in which catalysis4,6,7 of ‘fuel’ to 

‘waste’ is used to drive another chemical process—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, 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).   

 

 

David A. Leigh 

https://bit.ly/2M5Zwdl
http://www.nobelprize.org/nobel_prizes/chemistry/laureates/2016/advanced.html


 
 

 
 

Click chemistry – a Nobel Dicovery 

 

Christian Tornøe 

Principal Scientist – Novo Nordisk, Denmark 

 
Organic synthesis – Click Chemistry and drug discovery 

Christian completed his undergraduate studies and Ph.D. with Nobel laureate Morten Meldal at the 
Carlsberg Laboratory in 2002. He then worked 10 years on small-molecule drug discovery at H. 
Lundbeck A/S and Neurosearch focusing on CNS disorders. After joining Novo Nordisk A/S in 2011 
he has used solid-phase peptide synthesis and native chemical ligation to drive drug discovery. The 
talk will cover the discovery of the click reaction and how it is used in drug discovery at Novo Nordisk. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Christian W. Tornøe 



 
 

 

CO2 and Amine-Promoted Transacylation Reactions in Polymer Upcycling 

 

Yang Yang1, Shriaya Sharma1, Carlo Di Bernardo1, Rodrigo Lima1, Fadhil S. Kamounah1, Jiwoong Lee1,2,3 

1Department of Chemistry, University of Copenhagen, Universitetsparken 5, 2100, Copenhagen Ø, 

Denmark.  

2Nanoscience Center, University of Copenhagen, Universitetsparken 5, 2100, Copenhagen Ø, Denmark.  

3Novo Nordisk Foundation CO2 Research Center; Gustav Wieds Vej 10, Aarhus 8000, Denmark.  

Email: yang@chem.ku.dk 

Amidation and esterification reactions are widely used to produce biological and artificial 

polymers.[1],[2] They are among the greatest polluting plastics when there is no suitable 

biodegradation pathway. We have recently documented a traceless CO2-catalyzed transamidation 

reaction via carbonyl activation.[3] We further investigated CO2-promoted transacylation reactions 

with other carboxylic acid surrogates or acyl donors, including polymeric substrates. Facile CO2-

promoted reactions provide straightforward isolation of monomeric products in high purity. The 

advantage of our traceless catalysis by using CO2 and volatile amine showcases a solution to 

sustainable, closed-loop production of plastics.[2] 

 

 

[1] https://plasticseurope.org/knowledge-hub/plastics-the-facts-2022/ 
[2] Chu, M., Liu, Y., Lou, X., Zhang, Q. & Chen, J. ACS Catal., 2022, 12, 4659-4679. 

[3] Yang, Y., Liu, J., Kamounah, F. S., Ciancaleoni, G., & Lee, J. W. J. Org. Chem., 2021, 86, 16867-16881.  

STUDENT TALK 1 



 
 

 
Iterative Coupling of Cyclic Ethers and the Synthesis of ent-Lasalocid Acid A 

 
 

Florian Kromm, Thomas B. Poulsen, Chemical Biology Group (www.tbpoulsenlab.com)  
Department of Chemistry, Aarhus University, Langelandsgade 140  

DK-8000 Aarhus C, Denmark, fk@chem.au.dk 
 

Due to globally emerging antibiotic resistance new antibiotics are highly sought after.[1] Polyether 

ionophors (PEI) are a class of complex natural compounds with promising biological activities. 

Unfortunately, they show a small therapeutic window, which limits their use largely to veterinary 

medicine.[2] 

This project aims to develop a synthetic method to access PEIs by iterative construction of the typical 

cyclic ether scaffold, to simplify access to natural and unnatural PEIs. This will aid in revealing the 

details of the ionophore-based mechanism of action, offer insight into structure-activity relationships 

and ultimately allow us to make unnatural PEIs with high therapeutic potential. 

 

The initial target is the synthesis of the enantiomer of lasalocid acid A. Natural lasalocid acid A shows 
poor selectivity as an antibiotic but is still used as a feedstock additive for ruminants and is produced 
by fermentation on industrial scale. This initial synthesis will serve as a proof-of-concept and as a 
sidenote might answer the curious question about the influence of ionophore chirality on their 
biological activity.   

 
 
[1] M. E. A. de Kraker, A. J. Stewardson, S. Harbarth, PLoSMed, 2016, 13(11):e1002184.  

[2] P. Butaye, L. A. Devriese, F. Haesebrouck, Clin. Microbiol. Rev., 2003, 175–188.   

STUDENT TALK 2 



 
 

 

Substrate-Derived Sortase A Inhibitors: Targeting Antimicrobial Resistance 

 

Jordi C. J. Hintzen, Helal Abujubara, Shadi Rahimi, Farnaz Aliyari, Hawa Abdi Hassan, Daniel Tietze, Ivan 

Mijakovic and Alesia A. Tietze. 

University of Gothenburg, Department of Chemistry and Molecular Biology, Wallenberg Centre for Molecular 

and Translational Medicine, Kemigården 4, 41269 Göteborg, Sverige. 

The rapid development of drug-resistant bacteria is a serious healthcare problem that prompted the 

exploration of novel antibacterial targets. Targeting bacterial virulence is a promising new strategy 

that can block pathogenicity by disarming pathogens without affecting bacterial viability. Sortase A, 

a bacterial transmembrane housekeeping peptidase that is crucial for bacterial virulence, is a 

promising target for antivirulence treatment. This work describes the development of peptide-based 

inhibitors against the SrtA enzyme, both in vitro and in vivo and their potential as novel anti-virulence 

treatments.  

 

Among the synthesized peptides, several promising targets were identified in vitro with low 

micromolar inhibitory potential. These compounds were subsequently evaluated against pathogenic 

S. Aureus bacteria in vivo to test for their ability to prevent biofilm formation. 

  

STUDENT TALK 3 



 
 

 

Kinetic Studies of a [2]Rotaxane-based Molecular Machine using Time-Resolved 

Electrochemistry 

Mathias S. Neumann,a Jan O. Jeppesen,a and Amar H. Floodb 

a Department of Physics, Chemistry, and Pharmacy, University of Southern Denmark, Campusvej 55, 5230 
Odense M, Denmark. b Department of Chemistry, Indiana University Bloomington, 800 E. Kirkwood Ave, 

Bloomington, IN 47405, USA 

E-mail: neumann@sdu.dk 

In the Nobel-Prize recognized field of molecular machines,[1] mechanically interlocked molecules are 

a key class of compounds used for controlling movement in a directional manner, as a consequence 

of an external stimulus. We have recently shown that electrochemical oxidation of the 

monopyrrolotetrathiafulvalene (MPTTF, green) can be used to induce directional movement of a 

macrocycle (blue) and to act as an electrostatic barrier in a [2]rotaxane R4+ (n = 2).[2]  

 

Here we show that shortening of the dumbbell of R4+ (n = 1) accelerates the movement across the 

di-oxidized MPTTF2+ in R6+. To investigate this fast movement, time-resolved cyclic voltammetry was 

used as an alternative to the frequently used 1H NMR kinetic analysis, and the method provided us 

with a quantitative energy landscape of all accessible redox states (R4+, R1•/5+, R6+) of the [2]rotaxane.  

 

[1]  (a) Stoddart, J. F. Angew. Chem. Int. Ed. 2017, 56, 11094–11125. (b) Sauvage, J.-P. Angew. Chem. Int. Ed. 2017, 56, 

11080–11093. (c) Feringa, B. L. Angew. Chem. Int. Ed. 2017, 56, 11060–11078. 

[2] Neumann, M. S.; Smith, A. F.; Jensen, S. K.; Frederiksen, R.; Skavenborg, M. L.; Jeppesen, J. O. Chem.  Commun., 

Submitted. 

 

STUDENT TALK 4 



 
 

 

Screening trillions of cyclic peptides for selective HDAC inhibition 
 
 

Huy Thien Nguyen§,‡, Joseph M. Rogers‡, Richard J. Payne§, Christian A. Olsen‡.  
‡Department of Drug Design and Pharmacology, University of Copenhagen, Jagtvej 160, 2100 København 

Ø, Denmark. Huy.nguyen@sund.ku.dk.  
§School of Chemistry, University of Sydney, Chemistry Building, Eastern Ave, 

Camperdown NSW 2006, Australia. 
 

Histone deacetylases (HDACs) are key regulatory enzymes in gene transcription. While HDAC 

inhibitors are used clinically to treat some cancers, the lack of target selectivity can lead to unwanted 

side effects.[1]   

To develop HDAC inhibitors with greater target selectivity, we look to use RaPID[2] – a high-

throughput screening platform to discover high-affinity binders from a library of trillions of cyclic 

peptides. As cyclic peptides typically bind to protein targets with excellent selectivity, we hope to 

discover inhibitors that specifically target individual members of the class IIa HDACs (HDAC4, 5, 7, 

and 9). In addition, the RaPID system enables the application of heavily modified amino acids. We 

use this opportunity to merge the cyclic peptide library with amino acid building blocks which we 

obtain by chemical reformatting of small-molecule inhibitors of class IIa HDACs (see figure). This 

biases the screening with RaPID for class IIa HDAC inhibition.   

 

In a proof-of-concept for the chemical reformatting approach, we showed that a subset of 

model peptides containing the amino acid building blocks inhibit class IIa HDACs. We hope 

that our efforts to develop HDAC inhibitors with enhanced selectivity could pave the way for 

future therapeutics of human diseases.   

 

[1] K. J. Falkenberg, and R. W. Johnstone, Nat. Rev. Drug Discov., 2014, 13, 673-691.  

[2] Y. Huang, M. M. Wiedmann, and H. Suga, Chem. Rev., 2019, 119 (17), 10360-1039.  

STUDENT TALK 5 



 
 

 

Studies of the biosynthetic machinery underlying a cryptic C-H oxidation 

 

Michelle Hundevad Rasmussen1, Thomas Tørring2, and Thomas B. Poulsen1.  
1Dept. of Chemistry, Aarhus University, Denmark; 2Dept. of Engineering – Microbial Biosynthesis, Aarhus 

University, Denmark.  

mihura@chem.au.dk 

Polyether ionophores are complex natural products that can act as potent antibiotics. Synthetically 

derived analogues of the natural compounds have shown enhanced antibacterial selectivity, and 

methods to introduce late-stage modifications to obtain a greater variety of analogues are therefore 

of keen interest. A structural investigation of the polyether ionophores has shown that several contain 

a common hydroxylation in a specific chemical moiety which cannot be derived from the canonical 

biosynthesis. It was hypothesized that a cytochrome P450 (CYP) enzyme could be responsible for 

this hydroxylation.   

 

A model ionophore, lysocellin, was chosen for further investigation. The biosynthetic gene clusters 

of the ionophore-producing Streptomyces strain were analyzed, which revealed a CYP enzyme near 

the ionophore gene cluster, which was knocked-out by applying the base editing system, CRISPR-

BEST. The knockout mutant produced an ionophore analogue lacking the hydroxyl group of interest, 

confirming the hypothesis. The enzyme was subsequently heterologously expressed in E. coli and 

is to be explored in enzymatic C-H activation reactions. We aim to utilize the enzyme to obtain new 

polyether ionophore analogues, which will facilitate further investigation into the antibacterial 

selectivity of these novel compounds. 

 

STUDENT TALK 6 



 
 

 

Dual-targeting of the HER2 cancer receptor with an antibody-directed  

enzyme and a nanobody-guided MMAE prodrug scaffold 

 

Jakob M. Smidt, Anders Märcher, and Kurt V. Gothelf. 

Interdisciplinary Nanoscience Center (iNANO), Aarhus University, Gustav Wieds Vej 14, 8000 Aarhus, 

Denmark. smidt@inano.au.dk, kvg@chem.au.dk 

Antibody-enzyme conjugates with trastuzumab and sialidase have recently been proposed as 

immune-activators in cancer treatment by regulating cancer glycosylation[1,2]. Antibody-enzyme 

conjugates have also previously been used as cancer specific prodrug initiators in antibody-directed 

enzyme prodrug therapy (ADEPT)[3]. However, ADEPT failed clinically due to systemic drug release, 

as high concentrations of prodrug is needed. Here we present a possible solution to this challenge 

by utilizing a highly potent and cancer-targeting sialidase-activated prodrug. This novel advancement 

of ADEPT provides dual-targeting of the HER2 cancer receptor with a trastuzumab-sialidase 

conjugate (Tz-Sia) and a nanobody-guided prodrug scaffold based on an oligonucleotide four-way 

junction (4WJ). 

 

The 4WJ scaffold and Tz-Sia were able to co-bind the receptor at two proximal epitopes, and showed 

prodrug activation and cytotoxicity only when dual-targeted to cells with overexpression of the HER2 

receptor. Using Tz-Sia also holds the potential to combine the chemotherapeutic effect with immune-

activation. 

 

 

 

 

 

 

 

 

[1] H. Xiao, et al., PNAS, 2016, 113, 10304-10309.  

[2] M.A. Gray, et al., Nat. Chem. Biol., 2020, 16, 1376-1384.  

[3] S.K. Sharma, K.D. Bagshawe, Adv. Drug. Deliv. Rev., 2017, 118, 2-7. 

STUDENT TALK 7 



 
 

 

Biological Studies on a Water-Compatible α-lactam Electrophile 

 

Alejandro Mahía1, Anders E. Kiib1, 

Marija Nisavic1,2, Johan Palmfeldt2, and Thomas B. Poulsen1. 

1 Department of Chemistry, Aarhus University, Langelandsgade 140, DK-8000, Aarhus C, Denmark. 

2 Department of Clinical Medicine—Research Unit for Molecular Medicine, Aarhus University 

hospital, Palle Juul-Jensens Boulevard 82, DK-8200 Aarhus N, Denmark 

aek@chem.au.dk 

Electrophilic functional groups make up a key pillar of contemporary chemical biology and medicinal 

chemistry. Despite the established usefulness of several 3-membered N-heterocyclic functionalities 

(e.g., Aziridines and oxaziridines), the potential utility of α-lactams as covalent tools remains 

unexplored. To investigate this potential, an α-lactam reagent compatible with aqueous buffers was 

synthesised and utilised for reactivity studies with peptides and in cellular systems.  

 

While the peptide-based models indicated preferential reactivity of the reagent towards thiols over 

amines and alcohol, high selectivity towards – and inhibition of – the biologically important serine 

esterase human carboxylesterase 1 (CES1) was observed in HepG2 liver cancer cells, thus 

establishing α-lactams as relevant electrophiles in a biological context.   

 

DOI: 10.26434/chemrxiv-2022-p4wtd  

STUDENT TALK 8 



 
 

 

PDI and Triangulenium dyad and triad with ultra-fast energy and electron transfer 

 

Jesper D. Jensen, Prof. Bo W. Laursen 

Department of Chemistry, University of Copenhagen, Universitetsparken 5, 2100 København Ø, Denmark. 

Email: jdj@chem.ku.dk 

Perylenedimide (PDI) was bay functionalized with ADOTA+ from the triangulenium family forming 

dyad and triad systems (figure 1). Both fluorophores were synthesized independently and coupled 

in the last step. PDI working as both an absorption antenna and excited state electron donor forming 

radicals at the cationic ADOTA+. 

 

Efficient excited state energy transfer followed by a solvent dependent electron transfer has been 

investigated through steady-state and time resolved fluorescence spectroscopy as well as ultra-fast 

pump-probe spectroscopy (figure 2).  

 

 

STUDENT TALK 9 



 
 

 

 

Elucidating Electron Transfer Events in Polypyridine Nickel Complexes  

 

Craig S. Day,† Ángel Rentería,#¤ Stephanie J. Ton,#† Achyut Gogoi,#¤ Osvaldo Gutierrez,¤* and Ruben 

Martin*† 

† Institute of Chemical Research of Catalonia (ICIQ), The Barcelona Institute of Science and Technology, Av. 

Països Catalans 16, 43007 Tarragona, Spain 

¤ Department of Chemistry, Texas A&M University, College Station, Texas 77843, USA 

cday@inano.au.dk 

Polypyridine ligated nickel complexes have found considerable echo as privileged catalysts in a wide 

variety of cross-coupling reactions.[1] The rapid adoption of these complexes is tentatively attributed 

to their ability to shuttle between different oxidation states by electron-transfer scenarios. While 

disproportionation, comproportionation or reduction events play an important role of utmost 

relevance in the Ni-catalyzed cross-coupling arena, the factors responsible for enabling electron-

transfer are poorly understood in mechanistic terms.[2] Indeed, progress in this field is mainly based 

on empirical discoveries. Herein, we disclose an unprecedented look into the reactivity of 

pseudohalide and halide ligated Ni(II) complexes supported by polypyridine ligands. We have found 

that the nature of the anionic ligand has a striking, non-negligible impact on the key electron-transfer 

events. From a broader perspective, this study provides rationalizations to previously overlooked 

and fundamental steps within the Ni-catalyzed cross-coupling arena, thus offering a new gateway 

for designing future Ni-catalyzed endeavors. 

 

[1] Diccianni, J. B.; Diao, T. Mechanisms of Nickel-Catalyzed Cross-Coupling Reactions. Trends in Chemistry 2019, 1 (9), 

830-844. 

[2] Kapat, A.; Sperger, T.; Guven, S.; Schoenebeck, F. Olefins through intramolecular radical relocation. Science 2019, 

363 (6425), 391-396. 

STUDENT TALK 10 



 
 

 

 

Catalytic Hydrogenation of Nitrile Polymer Waste for CO2 Capture  

 

Simon S. Pedersen1, Martin L. Henriksen2, Troels Skrydstrup1. 

1Carbon Dioxide Activation Center (CADIAC), The Novo Nordisk Foundation CO2 Research Center (CORC), 

Interdisciplinary Nanoscience Center, Department of Chemistry, Aarhus University, Gustav Wieds Vej 14, 

8000 Aarhus C, Denmark. 2Department of Biological and Chemical Engineering, Aarhus University, 

Aabogade 40, 8200 Aarhus N, Denmark. 

Email: ssp@inano.au.dk 

Human-derived effects on Earth are becoming increasingly problematic, such as the current plastic 

crisis1 and the continued global warming due to the release of CO2 into the atmosphere2. One 

solution that could alleviate both these problems in synergy, could be to use the plastic waste for 

CO2-capture. Currently, small-molecule amines are used in carbon capture strategies with flue gas, 

and some synthetic amine polymers have been used efficiently for direct air capture3. In our work, 

we show that similar CO2-capturing amine polymers can be efficiently prepared by catalytic reduction 

of acrylonitrile-based materials such as nitrile butadiene rubber, ABS and SAN plastics. To achieve 

this, the commercially available Ru-MACHO complex was found from optimization to achieve the 

highest conversions of nitrile to amine. 

 

Preliminary work on the CO2-capture of these polymers were evaluated by thermogravimetric 

analysis, which shows an increasing weight of the amine polymer under a CO2-atmosphere, while a 

decrease in the weight of a similar magnitude when heated to 80-110 ⁰C, indicating CO2 release.  

[1] Johannes Stripples et al, WIREs Energy Environ., 2020, 9, e360.  

[2] Global CO2 emissions: https://joint-research-centre.ec.europa.eu/jrc-news/global-co2-emissions-rebound-2021-after-

temporary-reduction-during-covid19-lockdown-2022-10-14_en  

[3] Cristopher W. Jones et al, Chem. Rev., 2016, 116, 11840-11876.   

STUDENT TALK 11 



 
 

 

TET-Catalyzed Oxidation of 5meCpX in DNA Oligonucleotides 

Alaa S. Gouda,1 Finn Kirpekar,2 Ulf. B. Christensen,3 and Jasmin Mecinovic.1  

1Department of Physics, Chemistry and Pharmacy, 2Department of Biochemistry and Molecular Biology, University of 

Southern Denmark. 3PentaBase A/S, Petersmindevej 1 A, Odense C, Denmark.  

alaa@sdu.dk, mecinovic@sdu.dk   

DNA methylation of cytosine bases is an important postreplicative epigenetic modification, which regulates 

gene expression. Ten-eleven translocation (TET) enzymes oxidize C-H bonds in 5-methylcytosine to hydroxyl, 

formyl, and carboxyl intermediates en route to DNA demethylation. In vertebrates, methylation predominately 

occurs in a CpG dinucleotide context in the genome. This study aims to explore the enzymatic activity of TET2 

towards synthetic DNA substrates containing one 5mCpX site using MALDI-TOF mass spectrometry.[1] 

  

[1] Alaa S. Gouda, Finn Kirpekar, Ulf. B. Christensen and Jasmin Mecinovic, Manuscript in Preparation. 

        

 

 

 

 

 
CO2 Absorption with Hydrophobic Ethanolamine  

Aleksa Petrovic 

Department of Chemistry, University of Copenhagen, Universitetsparken 5, 2100 Copenhagen Ø, Denmark. 

ap@chem.ku.dk 

We report a CO2 capture protocol with alkylated ethanolamine, namely C10-MEA, that shows superior 

performance in saline water than in pure water. The lower heat of absorption of C10-MEA than MEA and 

reduced water content of the system result in lower regeneration temperature. This result shows that using a 

water-lean system (80 wt% C10-MEA, 20 wt% saline water) outperforms industrial standard 20wt% MEA 

solution, by avoiding the evaporation of absorbents, corrosion, and absorbent decomposition due to high 

regeneration temperature. 
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Using A Bistable [2]Rotaxane Containing Paraquat To Investigate Unidirectional Motion in 

Catenanes 

Alexander L. O. Degner, Sofie K. Jensen, Jan O. Jeppesen. 

Department of Physics, Chemistry, and Pharmacy, University of Southern Denmark, Campusvej 55, 5230 Odense, 

Denmark.  

aldeg19@student.sdu.dk 

A bistable [2]rotaxane was synthesized utilizing the CuAAC reaction. To investigate the movement of the 

macrocycle along the backbone of the [2]rotaxane, an oxidation study was performed, and the movement of 

the macrocycle was followed using 1H NMR spectroscopy.  

 

 

 

 

 

 

 

Biological Studies on a Water-Compatible α-lactam Electrophile 

Alejandro Mahía1, Anders E. Kiib1, Marija Nisavic1,2, Johan Palmfeldt2, and Thomas B. Poulsen*1. 

1Department of Chemistry, Aarhus University, Langelandsgade 140, DK-8000, Aarhus C, Denmark.  
2Department of Clinical Medicine—Research Unit for Molecular Medicine, Aarhus University hospital, Palle Juul-Jensens 

Boulevard 82, DK-8200 Aarhus N, Denmark.  

* thpou@chem.au.dk 

In this project, a water-compatible α-lactam electrophile has been synthesised and its reactivity investigated in 

biological systems. Carboxylesterase 1 (CES1), a serine hydrolase with key roles in both endo- and xenobiotic 

metabolism, was found as a selective covalent target for the reagent in HepG2 liver cancer cells. This project 

represents a starting point for further development and exploration of α-lactams as covalent probes and their 

use in the field of chemical biology.  

 

DOI: 10.26434/chemrxiv-2022-p4wtd 
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Direct Air Capture by Amphiphilic Superbases 

Anders Grundtvig Utzon, Ji-woong Lee.  

Department of Chemistry, Copenhagen University, Universitetsparken 5, 2100 Copenhagen, Denmark. 

agu@chem.ku.dk  

Organic superbases efficiently captures CO2 from moist air and release it from dry air without additional 

heating. In this study, high-boiling amphiphilic superbases were synthesized and tested as potential agents for 

direct air capture (DAC) of CO2. The molar CO2 capacity reaches 0.8-1.2 when combining superbases with >1 

equivalent of H2O but is reduced to 0.2 in absence of added H2O. 

 

 

 

 

 

 

 

Integrating the Hydroformylation Reaction into the Methanol Economy  

Andreas Bondea, Joakim B. Jakobsena, Weiheng Huangb, Ralf Jackstellb, Matthias Bellerb, and Troels Skrydstrupa.  

aCarbon Dioxide Activation Center (CADIAC), Interdisciplinary Nanoscience Center, Department of Chemistry, Aarhus 

University, Gustav Wieds Vej 14, 8000 Aarhus C, Denmark.  
bLeibniz-Institut für Katalyse e.V., Albert-Einstein-Straße 29a, 18059 Rostock, Germany. 

bonde@inano.au.dk  

In this work, we report the first methodology utilizing methanol as a syngas surrogate for the hydroformylation 

reaction. The reaction is performed in a two-chamber setup for separating the syngas release and the 

hydroformylation. The system affords excellent yields and high selectivity for linear aldehydes. 
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Reductive amination in affinity-guided bioconjugation for continuous biosensing 

Andris Jeminejs and Kurt V. Gothelf.  

Interdisciplinary Nanoscience Center, iNANO, Aarhus University, Aarhus, Denmark.  

anje@inano.au.dk  

As the pilot study, a continuous sensor for digoxin, a medication used to treat various heart conditions, is being 

developed and investigated. The sensor is constructed via affinity-guided reductive amination between an 

aldehyde-functionalized DNA strand and lysine residues on the surface of the protein.  

 

 

 

 
 

 

Tuning the Stability of Organic Photovoltaics by Chemical Engineering 

Cecilie Rindom, Petr Henke, Peter Ogilby and Mogens Brøndsted Nielsen.  

Department of Chemistry, University of Copenhagen, Universitetsparken 5, 2100 Copenhagen Ø, Denmark. 

cr@chem.ku.dk 

A key challenge in the development of new organic materials as light-harvesting components in organic 

photovoltaics is the stability towards outside stimuli. In this work, optimization of the active chromophore[1] via 

introduction of electron withdrawing substituents proved to increase the stability of the material towards 

exposure to oxygen.  

 

[1] Mogensen, J.; Michaels, H.; Roy, R.; Broløs, L.; Kilde, M. D.; Freitag, M.; Nielsen, M. B. Eur. J. Org. Chem. 2020, 2020 

(38), 6127–6134. 
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 Identification and Validation of a Drug-like Pleuromutilin Antibiotic Lead with High Potency 

Towards Multiresistant Gram-positive Pathogens 

Christoffer V. Heidtmann (1), Andreas R. Fejer (1), Marco G. Asmussen (1), Maria L. Pedersen (1), Stine Radmer (2), 

Bala Krishna Prabhala (1), Niels Frimodt-Møller (2), Janne K. Klitgaard (3) Carsten U. Nielsen (1), and Poul Nielsen (1).  

(1) Department of Physics, Chemistry and Pharmacy, University of Southern Denmark, 5230 Odense M, Denmark (2) 

Department of Clinical Microbiology, Copenhagen University Hospital, Rigshospitalet, 2100 Copenhagen, Denmark (3) 

Department of Biochemistry and Molecular Biology, Research Unit of Molecular Microbiology and Institute of Clinical 

Research, Research Unit of Clinical Microbiology, University of Southern Denmark, 5230 Odense M, Denmark 

In 2020, we reported the discovery of a new pleuromutilin subclass, illustrated by CVH-88.1 We have since 

then screened the drug-like properties of our scaffold and benchmarked it against lefamulin (Nabriva 

Therapeutics), one of the few recently FDA approved antibiotics.2 Herein, we present the identification of a 

new promising drug-like antibiotic lead which apart from strong in vitro potency against Gram-positive 

pathogens like MRSA and VRE, displays a highly promising in vitro safety profile towards common 

pleuromutilin off-targets.   

 
(1) Heidtmann, C. et al. J. Med. Chem. 2020, 63 (24), 15693-15708. DOI: 10.1021/acs.jmedchem.0c01328. (2) Chahine, 
E. B.; Sucher, A. J. 2020, 54 (12), 1203-1214. DOI: 10.1177/1060028020932521 

 

 

 

 

 

 

Fishing for CO2 – From Waste Polyamides to Carbon Capture Materials 

Clemens Kaussler, Laurynas Gausas, and Troels Skrydstrup. 

NNF CO2 Research Center, iNano, Aarhus University, Gustav Wieds Vej 14, Aarhus, Denmark.  

ck@inano.au.dk 

Our work focuses on the conversion of waste plastics to CO2 absorbers. A challenging but atom-efficient 

reduction catalyzed by ruthenium complexes will be optimized to upcycle end-of-life polyamides to polyamines, 

which are then derivatized with aziridine to form a novel carbon capture material. The absorber’s polymeric 

nature is expected to result in low toxicity, enabling household-level capture or direct microbial conversion of 

absorbed CO2 to value-added products.  
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DEVELOPMENT OF HYBRID METAL-ORGANIC INTERFACES FOR ELECTROCHEMICAL 

REDUCTION OF CO2  

Daniel Baagøe Vestergaard, and Alonso Rosas-Hernández.  

Department of Chemistry, Aarhus University, Langelandsgade 140 ,8000 Aarhus, Denmark. Interdisciplinary 

Nanoscience Center, Gustav Wieds vej 14, 8000 Aarhus, Denmark.  

201809591@uni.au.dk 

This poster contains a description of the design of a hybrid metal-organic interface consisting of a 

electrocatalyst immobilized onto metal-organic framework (MOF) thin film on copper and its application in 

electrochemical CO2 reduction (Figure 1). Practical work consists of synthesis and characterisation of Zr-UiO-

66 type MOFs as thin films on Cu substrates featuring -NH2 functionalities. Furthermore we also report the 

synthesis and characterisation of various aryl-iodonium salts as potential electrografting molecules to increase 

stability of Cu/MOF interface. 

 

Figure 1: Diagram showing the design of a hybrid interface consisting a Cu electrode, Zr-UiO-66-(NH2)2 thin film and Mn-based 

electrocatalyst and its use in electroreduction of CO2. 

 

 

 

Carbon Isotope Labeling of Methyl Esters 

Stephanie J. Ton, Anne K. Ravn, Daniel Vrønning Hoffmann, Craig S. Day, Charles S. Elmore and Troels Skrydstrup. 

Carbon Dioxide Activation Center (CADIAC), The Interdisciplinary Nanoscience Center (iNANO) and Department of 

Chemistry, Aarhus University, Gustav Wieds Vej 14, 8000 Aarhus, Denmark.  

ts@chem.au.dk 

We have developed a method for carbon isotope labeling of methyl esters from boronic esters/acids and a 

readily accessible palladium carboxylate complex Pd-1. With a broad scope of boronic esters/acids, we show 

the versatility of the reaction. Finally, we include three examples of late-stage carbon isotope labeling 

employing a carbon isotope replacement strategy on three different APIs.[1]  

 

[1] S. J. Ton, A. K. Ravn, D. V. Hoffmann, C. S. Day, C. S. Elmore and T. Skrydstrup, currently in review. 
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Photoinduced Hydrogen Atom Transfer utilizing Metalloporphyrins  

Emil K. Nielsen, Mårten S. G. Ahlquist, and Robert Madsen. 

Department of Chemistry, Technical University of Denmark, Kemitorvet 206, 2800 Kgs. Lyngby, Denmark.  

emkrni@kemi.dtu.dk  

Porphyrins and metalloporphyrins have been used extensively in photochemical reactions throughout the last 

several years [1]. In this study, metalloporphyrins have been investigated for their ability to promote 

photoinduced Hydrogen Atom Transfer (HAT) reactions, resulting in new C-C bonds. The potential catalysts 

have been investigated in model reactions both experimentally and with DFT. 

 

 

 

[1] R. Costa e Silva et. Al., Beilstein J. Org. Chem., 2020, 16, 917-955. 

 

 

 

 

The covalent reactivity of functionalized 5-hydroxy-butyrolactams is the basis for targeting 

of fatty acid binding protein 5 by MT-21 

E. B. Svenningsen, R. N. Ottosen, K. H. Jørgensen, M. Nisavic, C. K. Larsen, B. K. Hansen, Y. Wang, K. Lindorff-Larsen, 

T. Tørring, S. M. Hacker, J. Palmfeldt and T. B. Poulsen* 

*thpou@chem.au.dk 

In this work, we investigated the electrophilic reactivity of the 3-acyl-5-hydroxy-1,5-dihydro-2H-pyrrole-2-one 

(AHPO) scaffold, a heterocyclic motif that is pre-sent in various bioactive natural products. Our studies were 

focused on the compound MT-21. We show that MT-21 can react with thiols and amines and that it engages 

the lipid chaperone FABP5 in cells. We suggest that compounds containing the AHPO scaffold should be 

investigated for covalent reactivity.  

 

Svenningsen, E. B. et al. RSC Chem. Biol. 2022, 3, 1216–1229, DOI: 10.1039/D2CB00161F 
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Design and synthesis of a redox-labile S-adenosyl-L-homocysteine analogue for inhibition 

of human methyltransferases 

Faidra Voukia, Laust Moesgaard, Jacob Kongsted, and Jasmin Mecinović. 

Department of Physics, Chemistry and Pharmacy, University of Southern Denmark, Campusvej 55, 5320 Odense M, 

Denmark. 

mecinovic@sdu.dk 

A redox-labile S-adenosyl-L-homocysteine (SAH) analogue was designed and synthesised as a reversible 

inhibitor of biomedically important methyltransferases. Combined enzyme assays and docking studies provide 

insight into inhibition and binding mode of the redox-labile SAH analogue.[1]  

 

[1] F. Voukia, et al., Manuscript in preparation. 

 

 

 

 

Synthesis of a cholic acid-inspired compound collection 

 
Frederik Simonsen Bro and Assoc. Prof. Luca Laraia.  

 
Department of Chemistry, Technical University of Denmark, Kemitorvet, 2800 Kongens Lyngby, Denmark. 

frebro@kemi.dtu.dk 
 

A compound collection of small molecules inspired by cholic acid has been synthesised. The molecules were 

designed by applying a pseudo-natural product strategy where a primary sterol scaffold consisting of a cis 

decalin as found in cholic acid is fused with natural product fragments resulting in heterocyclic edge- and spiro-

fused analogues. This resulted in the identification of selective and potent Aster-A inhibitors. 
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Multi Carbon Labelling of Pharmaceuticals Enabled by a Three-gas Surrogate 

Hydroformylation 

Hans Christian D. Hammershøj, Haraldur G. Gudmundsson*, Samuel Kjærsgaard, Jonas Bønnelykke, Julia 

Kolodiazhnaia, Troels Skrydstrup*. 

Interdisciplinary Nanoscience Center, Aarhus University; Gustav Wieds Vej 14, Aarhus C, Denmark. 

hcdh@inano.au.com 

Pharmaceutical candidates carrying 3-4 stable isotopes of are used in industry as well as academic settings 

to elucidate the compound’s pharmacokinetics and metabolism.[1] In this work, hydroformylation, in 

combination with double labeled ethylene via three-chamber setup, is expanded towards triple labeled 

propionaldehyde and its further utilization is stable isotope labeling. 

 

[1] Atzrodt, J.; Derdau, V.; Kerr, W. J.; Reid, M. Angew. Chemie Int. Ed. 2018, 57, 1758–1784. 

 

 

 

 

 

Safe and simple ex situ generation of trifluoromethyl disulfide from Langlois reagent 

Julia V. Kolodiazhnaia, Haraldur G. Gudmundsson, Simon S. Pedersen, and Troels Skrydstrup. 

Department of Chemistry and the Interdisciplinary Nanoscience Center (iNANO), Aarhus University, Gustav Wieds Vej 

14, 8000 Aarhus C, Denmark.  

julia.kolodiazhnaia@inano.au.dk 

A convenient and operationally simple protocol for the ex-situ generation of (CF3S)2 from the readily available 

and cost-efficient Langlois reagent is reported. The highly toxic and volatile (CF3S)2 is coupled with a two-

chamber setup allowing for safe handling and further utilization in direct trifluoromethylthiolation reactions. 

Furthermore, a new copper-catalyzed trifluoromethylthiolation of boronic acids was developed.  
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THE RAPID SYSTEM: A DISCOVERY PLATFORM FOR DE NOVO MACROCYCLIC PEPTIDES  

Janina K. Dahmen, Joseph M. Rogers 

Department of Drug Design and Pharmacology, University of Copenhagen, Jagtvej 160, 2100 Copenhagen, Denmark. 

dahmen@sund.ku.dk 

In recent decades, the interest in non-proteogenic macrocyclic peptides experienced an increase. As medium-

sized molecules consisting of both canonical amino acids and more drug like features, macrocyclic peptides 

may bridge the gap between chemical pharmaceuticals and biologics. An outstanding discovery technology to 

construct and screen macrocyclic peptide libraries with trillions of members is referred to as the random 

nonstandard peptides integrated discovery (RaPID) system. Originated in the lab of Hiroaki Suga (University 

of Tokyo), RaPID combines genetic code reprogramming using the FIT (flexible in vitro translation) system 

with mRNA display1. Genetic code reprogramming is largely facilitated by flexizymes, artificial ribozymes which 

can load a large variety of non-canonical amino acids onto tRNA2. RaPID discovered peptides excel in protein 

binding and have successfully bound to previously undruggable targets3. 

 

[1] Kawamura, A. et al. Nat Commun 8, 14773 (2017).  
[2] Murakami, H., Ohta, A., Ashigai, H. & Suga, H. Nat Methods 3, 357-359 (2006).  
[3] Morrison, C. Nat Rev Drug Discov 17, 531-533 (2018).  

 

 

 

Synthesis and Properties of Diindenoacene Extended Tetrathiafulvalenes  

Jeppe Granhøj and Mogens Brøndsted Nielsen.  

Department of Chemistry, University of Copenhagen, Universitetsparken 5, 2100 Copenhagen, Denmark. 

jgr@chem.ku.dk  

We have synthesized[1],[2] further extended indenofluorene extended tetrathiafulvalenes (IFTTF). The 

incorporation of a naphthalene or an anthracene into the structures changes the properties of the neutral as 

well as the oxidized states, which possesses open-shell character in contrast to IFTTF.   

 

[1] Knall, A.-C.; Ashraf, R. S.; Nikolka, M.; Nielsen, C. B.; Purushothaman, B.; Sadhanala, A.; Hurhangee, M.; Broch, K.; Harkin, D. J.; 

Novák, M. N.; Hayos, P.; Sirringhaus, H.; McCulloch, I., Adv. Funct. Mater., 2016, 26, 6961-6969.  

[2] Barker, J.E.; Frederickson, C.K.; Jones, M.H; Zakharov, L.N.; Haley, M.M Org. Lett. 2017, 26, 5312-5315. 
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Novel Methods for the Synthesis of E-Stilbenes from Alcohols  

Johanna Schichler and Robert Madsen.  

Department of Chemistry, Technical University of Denmark, Kemitorvet 207, 2800 Kgs. Lyngby, Denmark. 

johkim@kemi.dtu.dk 

The developed transition-metal-free method for the synthesis of E-stilbenes from benzyl alcohols and phenyl 

acetonitriles is a new route for the formation of E-stilbenes and employs only potassium tert-butoxide as a 

base in addition to 18-crown-6 as a complexing agent. Furthermore, a two-step coupling has been developed 

enabling the use of benzyl halides instead of phenyl acetonitriles as starting materials. 

  

 

 

 

 

 

 

 

 

Identification of the small molecule KY02111 as a non-conventional squalene synthase 

degrader 

Joseph G. F. Hoock1, Cecilia Rossetti1, John C. Christianson, Mesut Bilgin and L. Laraia1 

1The Technical University of Denmark, Department of Chemistry, 2800 Kgs. Lyngby, Denmark.  

joseho@dtu.dk 

We attempted to degrade squalene synthase (SQS), a catalytic enzyme in the cholesterol biosynthetic 

pathway, via targeted protein degradation (TPD). During this process, we identified KY02111[1}, a small 

molecule, as an unexpected degrader of SQS and investigated the underlying mechanism of action. Most 

importantly, we studied the consequences of SQS degradation and showed that overall cholesterol levels are 

reduced by performing a global lipidomics experiment. 

 

 

[1] Y. Takemoto, M. Uesugi et al., Angew. Chemie – Int. Ed. 2021, 60, 21824-21831. 
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Dynamic enzymatic synthesis of unnatural cyclodextrins 

Juliane Sørensen and Sophie R. Beeren. 

Department of Chemistry, Technical University of Denmark, Kemitorvet Bygning 207, 2800 Kongens Lyngby, Denmark. 

julias@dtu.dk 

Synthesized mono-6-deoxy-6-mercapto-β-CD was used as building block in an enzyme-mediated dynamic 

combinatorial library, which showed to be doubly dynamic in terms of both glycosidic linkages and disulfide 

exchange. The system adapts to stimuli enabling the synthesis of a specific template-selected product. 

 

 

 

 

 

 

New Methods for Valorization of Glycerol 

Kassem El-Chami and Robert Madsen. 

Department of Chemistry, Technical University of Denmark, Kemitorvet 207, Kgs. Lyngby 2800, Denmark. 

kelch@kemi.dtu.dk 

Glycerol can form carbon-centered radicals. A challenge during the generation of the radical on glycerol is to 

avoid the elimination of water, given that a more stable α-carbonyl radical will be generated. No earlier attempts 

have been made to trap glycerol radicals with either alkenes or aromatic compounds. The purpose of the 

project is to develop new methods for forging C-C bonds on glycerol by employing radical reactions and hereby 

convert glycerol into a variety of new bio-based molecules with potential high-value applications.  
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Incorporation of handles in the DNA backbone during solid phase synthesis and pH 
dependent release of 5’ phosphoramidate modified DNA 

 
Kristian N. Pedersen, Rikke A. Hansen, Anders Märcher, Kurt V. Gothelf 

INano, Gustav Wieds Vej 14 8000 Aarhus, Aarhus University, Denmark.  
201807306@uni.au.dk 

Synthetic oligonucleotides are routinely prepared by solid phase synthesis, but often require further 
modification before use. Methods to easily modify oligonucleotides is therefore of great interest.  The 
phosphate diester backbone presents an option for internal modification. The standard oxidation procedure is 
changed such a different backbone is produced. Removing water and pyridine from the oxidation while 
simultaneously adding an amine with a desired handle will allow for internal modification by oxidative coupling 
between the amine and the phosphite.  

 
 

 

 

 

Potent Inhibitors from Thymelaeaceae family and their selective control of cancer cell lines 

Lingzhi Li, Ying Liu, and Xuefen Hou. 

School of Traditional Chinese Materia Medica, Shenyang Pharmaceutical University, Shenyang, 110016, PR China.  

lilingzhijessie@163.com 

Recently, we discovered 23 new prenyl-flavonoids from Daphne giraldii Nitsche. (Thymelaeaceae) that 

possess selective bioactivity against Hep3B cells (Fig.1a) [1]. Tyrosine kinases FGFR1 has emerged as the 

potential target of polyprenyl-flavonoids by a reverse pharmacophore mapping approach. Also, nine 1α-alkyl 

daphne type diterpenoid with Ortho ester were found from Huangyuanhua (Thymelaeaceae) (Fig.1b) with 

excellent cytotoxic activities against human pancreatic adenocarcinoma cells BXPC-3. 

 

[1] Ying Liu, Pinyi Gao, Xiao Liang, Yangyang Zhang, Xiaoqi Yu, Xiaobian Xue, Lara Kockaya, Pankaj Pandey, Robert J. Doerksen, 

Mark T. Hamann **, Lingzhi Li*, Eur. J. Med. Chem, 2023, 247, 115006. 
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δ-Cyclodextrin – The Fellowship of the Ring 

Mads G. Rasmussen and Sophie R. Beeren. 

Department of Chemistry, Technical University of Denmark, Kemitorvet, 2800 Kgs. Lyngby, Denmark.  

mgera@kemi.dtu.dk 

The use of supramolecular host-guest interactions of α-, β- and γ-cyclodextrins (CDs) to stabilize bioactive 

molecules have shown great use within the pharmaceutical-, food- and cosmetic industries.[1] Recently we 

have discovered a feasible method for preparing the previously synthetically unavailable δ-CD on gram-scale, 

allowing us to elaborate on its vastly unexplored supramolecular properties. Here we present a fluorescent 

“turn-on” probe for detection of host-guest interactions of δ-CD and bioactive compounds. 

 

 

[1] J. Szejtli, J. Mater. Chem., 1997, 7, 575-587. 

 

 

 

 

 
 Taming Diamines in Selective Monoacylation using Carbon Dioxide  

Margarita Poderyte, Jerik Mathew Valera Lauridsen and Ji-Woong Lee. 

Department of Chemistry, University of Copenhagen, Universitetsparken 5, Copenhagen Ø, 2100, Denmark.  

marpo@chem.ku.dk 

A significant part of the pharmaceutical compounds is designed by connecting two different residues together 

with symmetrical diamine linkers.[1] Synthesis of symmetric diamide from diamines is straightforward, but 

selective monoacylation with acyl chlorides poses significant challenges and a large excess of diamine. [2] In 

this project, we demonstrate that Lewis acidic CO2 can be used to control diamine’s reactivity, providing greater 

selectivity toward monofunctionalisation. 

 

[1] R. M. Lanigan and T. D. Sheppard, Eur. J. Org. Chem., 2013, 2013, 7453-7465.  

[2] A. R. Jacobson, A. N. Makris and L. M. Sayre, J. Org. Chem., 1987, 52, 2592-2594. 
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Development and evaluation of protonation-sensing fluorophores targeting the dopamine 
transporter 

  
Marie L. Gram1,2, Claus J. Løland2, Mikael Bols1. 

1Department of Chemistry, Copenhagen University, Universitetsparken 5, 2100 KBH Ø, Denmark. 2Department of 

Neuroscience, Copenhagen University, Blegdamsvej 3, 2200 KBH N, Denmark. 

mlg@chem.ku.dk 

Using cocaine, a potent inhibitor of the human dopamine transporter, as starting material, pH-sensitive 

fluorophores with binding affinities in low-to-mid nanomolar affinity were synthesised. Due to fluorescence 

quenching by photo-induced electron transfer (PET), the fluorophores may find their use in assessing 

protonation states of ligands in situ, as previously done for glucosidase inhibitors[1]. 

     

 

[1] Matassini, C., Warren, J., Wang, B. et al. Angew. Chem. 2020, 132, 10552-10555. 

 

 

 

New approaches in triplex forming oligonucleotides 

Martin Lyngsøe Poulsen and Kurt Gothelf. 

INano, Gustav Wieds Vej 14 8000 Aarhus, Aarhus University, Denmark. 

 

 

Coming soon 
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Arginine-selective bioconjugation to antibodies 

Mathias B. Bertelsen, Celine Hurup, Johan Palmfeldt, Marija Nisavic and Kurt V. Gothelf. 

Interdisciplinary Nanoscience Center (iNANO), Department of Chemistry, Aarhus University, Gustav Wieds Vej 14, 8000 

Aarhus, Denmark.  

mbb@inano.au.dk 

Homogeneous protein conjugates have been shown to have enhanced therapeutic efficacy compared to more 

heterogeneous conjugates. Arginine is a less frequent amino acid than e.g. lysine and by targeting this amino 

acid, a higher homogeneity of the resulting protein conjugate can be realized. This newly developed arginine-

labeling reagent can effortlessly be linked to proteins and subsequently the desired payload can be added 

using DBCO-chemistry. 

 

 

 

 

 

Kinetic Studies of a [2]Rotaxane-based Molecular Machine using Time-Resolved 

Electrochemistry 

Mathias S. Neumann,a Jan O. Jeppesen,a and Amar H. Floodb 

a Department of Physics, Chemistry, and Pharmacy, University of Southern Denmark, Campusvej 55, 5230 Odense M, 

Denmark. b Department of Chemistry, Indiana University Bloomington, 800 E. Kirkwood Ave, Bloomington, IN 47405, 

USA.  

neumann@sdu.dk 

Here we show that shortening of the dumbbell of R4+ accelerates the movement across the di-oxidized 

MPTTF2+ in R6+. To investigate this fast movement, time-resolved cyclic voltammetry was used, and the 

method provided us with a quantitative energy landscape of all accessible redox states (R4+, R1•/5+, R6+).  
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Selective CO2 reduction into multicarbon products from molecularly enhanced copper 

surfaces 

Kirstine N. Kolding, Matias Bretlau, and Alonso Rosas-Hernández. 
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This project aims to synthesize a library of N-heterocyclic carbene-carbodiimides (NHC-CDI) ligands, 

displaying a wide range of stereoelectronic properties, to be used as organic modifiers of copper surfaces. The 

resulting hybrid metal-organic interfaces are designed to increase the selectivity for multicarbon products in 

CO2 electroreduction (e.g., ethylene and ethanol) and draw structure-activity relationship. 

 

 

 

 

Studies of the biosynthetic machinery underlying a cryptic C-H oxidation 

Michelle Hundevad Rasmussen1, Thomas Tørring2, and Thomas B. Poulsen1. 
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mihura@chem.au.dk 

Polyether ionophores are complex natural products that can act as potent antibiotics. Synthetically derived 

analogues of the natural compounds have shown enhanced antibacterial selectivity, and methods to introduce 

late-stage modifications to obtain a greater variety of analogues are therefore of keen interest. A structural 

investigation of the polyether ionophores has shown that several contain a common hydroxylation in a specific 

chemical moiety which cannot be derived from the canonical biosynthesis. It was hypothesized that a 

cytochrome P450 (CYP) enzyme could be responsible for this hydroxylation. A model ionophore, lysocellin, 

was chosen for further investigation. The biosynthetic gene clusters of the ionophore-producing Streptomyces 

strain were analyzed, which revealed a CYP enzyme near the ionophore gene cluster, which was knocked-out 

by applying the base editing system, CRISPR-BEST. The knockout mutant produced an ionophore analogue 

lacking the hydroxyl group of interest, confirming the hypothesis. The enzyme was subsequently 

heterologously expressed in E. coli and is to be explored in enzymatic C-H activation reactions. We aim to 

utilize the enzyme to obtain new polyether ionophore analogues, which will facilitate further investigation into 

the antibacterial selectivity of these novel compounds. 
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REACTIVITY AND SELECTIVITY OF FORMYL CYCLOHEPTATRIENES 

Mikk Kaasik, Karl Anker Jørgensen, and Sebastijan Ričko. 

Department of Chemistry, Aarhus University, Langelandsgade 140, 8000 Aarhus C, Denmark.  

kaj@chem.au.dk 

This presentation will focus on how the location of the formyl group influences the reactivity of the 

cycloheptatriene system in rearrangement reactions and cycloaddition reactions. The formyl substituent, 

combined with an aminocatalytic approach, allows to exert control over peri- and enantioselectivity resulting in 

the formation of novel cycloadducts.  

 

 

 

 

 

 

 

 

Importance of I71 in actin on histidine methyltransferase catalysis 

Nurgül Bilgin,1 Laust Moesgaard,1 Marijn N. Maas,1 Jordi C. J. Hintzen,1 Apolonia Witecka,2 Jakub Drozak,2 Jacob 

Kongsted,1 and Jasmin Mecinović1 

1Department of Physics, Chemistry and Pharmacy, University of Southern Denmark, 2Department of Metabolic 

Regulation, Faculty of Biology, University of Warsaw. 

bilgin@sdu.dk, mecinovic@sdu.dk 

Incorporation of natural and unnatural Ile mimics at position 71 in β-actin peptides reveals that the ‘secondary’ 

I71 binding pocket of SETD3 methyltransferase modulates the substrate efficiency of β-actin. Our results 

demonstrates that human SETD3 can accommodate structurally diverse hydrophobic side chains in its I71 

pocket, providing clear limits of the size and shape of Ile analogues.[1]  

 

[1] N. Bilgin, L. Moesgaard, M. N. Maas, J. C. J. Hintzen, A. Witecka, J. Drozak, J. Kongsted and J. Mecinović, Org. Biomol. Chem., 

2022, 20, 1723-1730. 
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Ketone Formation via a Ni-Catalyzed Decarboxylative Carbonylative Cross-Coupling of 

Activated Esters and Boronic Acids 

Vitus J. Enemærke, Kim S. Mühlfenzl, Peter I. Golbækdal, Nikoline Munksgaard-Ottosen, Karoline T. Neumann, and 

Troels Skrydstrup.  

The Interdisciplinary Nanoscience Center, Department of Chemistry, Aarhus University, Gustav Wieds Vej 14, 8000 

Aarhus C, Denmark. 

ts@chem.au.dk 

We aim to develop a method for the late-stage and complete carbon isotope labeling of alkyl-aryl ketones. The 

established procedure utilizes an ex situ generation of CO gas in the Ni-catalyzed carbonylative cross-coupling 

of redox-active alkyl esters with aryl boronic acids. The complete scope of boronic acids and a developing 

scope of redox-active esters along with results from investigations of the procedure are presented. 

 

 

 

 

The identification and activities of P. pubescens L. polysaccharides  

Pinyi Gao, Ke Zhou, Xingyue Zhang, and Ziwei Wang. 

College of Pharmaceutical and Biotechnology Engineering, Shenyang University of Chemical Technology, Shenyang, 

110142, PR China. 

gpy1981@126.com 

This poster is the first to report the identification and biological activities of Physalis pubescens L.. 

polysaccharides and their Se-products. Furthermore, PPFP 1-3 and Se-PPFP 2-3 have the potential to be the 

novel active substance responsible for the health benefits of the edible ground berry, which lay the foundation 

for future research on clinical usage in the preventing or treatment of neurodegeneration. 

 

[1] Pinyi Gao, Xingyue Zhang, Ziwei Wang. Int. J. Food Sci. Technol. 2022, 57, 3681-3690 
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Palladium-catalyzed Electrochemical Carboxylation for Isotope Labelling 

Gabriel M. F. Batista, Ruth Ebenbauer, Craig Day, Karoline T. Neumann, Alonso Rosas-Hernández, Kathrin Hopmann 

and Troels Skrydstrup. 

Department of Chemistry, Carbon Dioxide Activation Center (CADIAC), iNANO, Aarhus University, 8000 Aarhus, 

Denmark. 

ree@inano.au.dk 

The near-stoichiometric use of CO2 as C1 building block for the efficient synthesis of carbon isotope labelled 

carboxylic acids is presented. The mild electrosynthetic catalytic reductive carboxylation method relies on 

electrons as clean reductants for the cross-coupling of CO2 and aryl electrophiles. Stoichiometric metallic 

reductants and sacrificial electrodes are avoided by employing ethanol and ascorbic acid as green electron 

donors.  

 

 

 

 

 

Functionalization of α-1,4-glucans at the non-reducing end via enzyme-mediated dynamic 
combinatorial chemistry 

 

Sebastian Reiner and Sophie R. Beeren.  

Department of Chemistry, DTU, Anker Engelunds Vej 1, 2800 Kongens Lyngby, Denmark.  

sebar@kemi.dtu.dk  

The functionalization of α-1,4-glucans is challenging with organic synthesis because it requires control of 

stereochemistry and the use of protecting groups. Especially the functionalization of the non-reducing end is 

complicated [1]. However, the use of the enzyme phosphorylase opens a new way of functionalizing the non-

reducing end of α-1,4-glucans, by attaching an already functionalized glycan. 

  

[1] M. Yanase, T. Kuriki, Amylase, 2021, 5, 50–61. 
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The Origin of Life: What was the first chemical reaction? 

Shriaya Sharma*, Ji-Woong Lee  

Department of organic chemistry 
 

Among the six natural CO2 fixation pathways, tricarboxylic acid cycle (TCA cycle) 

or Krebs cycle played a crucial role in the origin of flora and fauna on prebiotic 

Earth.[1] Krebs cycle utilizes five basic compounds: acetate, pyruvate, oxaloacetate, 

succinate and α-ketoglutarate. Pyruvate (C-3 unit) being a key intersection point in 

all the known metabolic pathways is accompanied by the question of its origin on 

the prebiotic Earth.[2]  Equipped with well-established studies, we provide evidence 

of CO2 homologation in pyruvic acid, the ubiquitous building block of life, formation 

from acetaldehyde. Could this be the first chemical reaction towards the evolution 

of complex organic molecules? 

 

 

[1] I. A. Berg, D. Kockelkorn, W. H. Ramos-Vera, R. F. Say, J. Zarzycki, M. Hügler, B. E. Alber, G. 

Fuchs, Nature reviews. Microbiology 2010, 8, 447. 

[2] a) Carl Mesters, Annual Review of Chemical and Biomolecular Engineering 2016, 7, 223; b) 

Methods in enzymology, Vol. 13, Academic Press, New York, 1973.  

   

 

 

 

Towards Unidirectional Movement in a Redox-active [2]Catenane 

Sofie K. Jensen, Mathias S. Neumann, and Jan O. Jeppesen. 

Department of Physics, Chemistry, and Pharmacy, University of Southern Denmark, Campusvej 55, 5230 Odense M, 

Denmark.  

klingspor@sdu.dk 

Here, we present the synthesis of a redox-active [2]catenane containing a non-symmetric monopyrrolo-

tetrathiafulvalene (MPTTF, green) unit as the primary station for the cyclobis(paraquat-p-phenylene) 

(CBPQT4+, blue) macrocycle, a hydroquinone (HQ, red) station as a secondary station, and a viologen (V2+, 

blue) electrostatic barrier. Preliminary studies on the [2]catenane and model systems have been performed to 

the direction of movement in the [2]catenane upon oxidation and subsequent reduction of the MPTTF unit. 
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Molecular Reconstruction of Benzyl Carbonates and Carbamates for the Synthesis of 

Isotopically labelled Esters and Amides  

Stephanie J. Ton, Craig S. Day and Troels Skrydstrup.  

Interdisciplinary Nanoscience Center, Aarhus University, Gustav Wieds Vej 14, Aarhus, Denmark.  

ston@inano.au.dk  

Decarboxylative couplings of carboxylic acid derivatives have been found to be a valuable tool in medicinal 

chemistry to access new C-C bonds via single electron pathways.[1] Less explored is the 2-electron 

decarboxylation of aryl-carbonate and carbamates as synthetic precursors.  Herein, we report a palladium 

catalysed decarboxylative carbonylation approach to access isotopically labelled esters and amides through 

molecular rearrangements of carbonates and carbamates.  

 

[1] Laudadio, G.; Palkowitz, M. D.; El-Hayek Ewing, T.; Baran, P. S., Decarboxylative Cross-Coupling: A Radical Tool in Medicinal 

Chemistry. ACS Medicinal Chemistry Letters 2022, 13 (9), 1413-1420. 

 

 

 

 

Acidolysis of Polyurethane Foam for Polyol and Aniline Recovery 

Thomas Balle Bech, Bjarke S. Donslund, Steffan K. Kristensen*, and Troels Skrydstrup*. 

Interdisciplinary Nanoscience Center (iNANO), Aarhus University, Gustav Wieds Vej 14, 8000 Aarhus C, Denmark. 

201906733@post.au.dk  

Acidolysis is an industrial method for recovering the original polyol from polyurethane foams (PUF). [1] Here, a dicarboxylic 

acid is reacted with PUF at elevated temperature, resulting in a polyol and a solid PUF hard segment, which is separated 

by filtration. While the polyol is valorized, the hard segment is normally discarded. Here, we present a method for valorizing 

the hard segment via acidic/basic hydrolysis or a ruthenium catalyzed hydrogenation. 

 

[1] M. Grdadolnik, A. Drinčić, A. Oreški, O. C. Onder, P. Utroša, D. Pahovnik, E. Žagar, ACS Sustain. Chem. Eng., 2022, 10 (3), 1323–

1332. 
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Towards the Total Synthesis of Cyclohelminthol X 

Gustav J. Wørmer, Thomas T. Paulsen, and Thomas B. Poulsen. 

Department of Chemistry, Aarhus University, Langelandsgade 140, 8000 Aarhus C, Denmark.  

ttp@chem.au.dk 

We present our progress towards a total synthesis of the fungal natural product cyclohelminthol X. This target 

was chosen due to its unique structure and the possibility to uncover its biological activity. The main features 

of the route towards the southern fragment include an Ireland-Claisen reaction, a Pauson-Khand reaction and 

an umpolung 1,2-addition. 

 

 

 

 

 

 

 

Deracemisation of quaternary carbon stereocenters via an SN2 reaction  

Nomaan M. Rezayee, Valdemar Juel Enemærke, Sif Tylvad Linde, Johannes N. Lamhauge, Gabriel J. Reyes-Rodrigues, 

Karl Anker Jørgensen*  

Department of Chemistry, Aarhus University, Langelandsgade 140, 8000 Aarhus C, Denmark. 

valdemar@chem.au.dk  

The oxidative coupling of alpha-branched aldehydes with indoles is presented. Extensive mechanistic studies 

(both experimental and computational) led to the elucidation of an exemplar Curtin-Hammett scenario in which 

an SN2 reaction at an all-carbon stereocenter is the rate- and stereo-determining step. The mechanism is 

mediated by a trifunctional aminocatalyst.  
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Substrate selectivity and inhibition of histidine JmjC hydroxylases MINA53 and NO66 

Vildan A. Türkmen,a Jordi C. J. Hintzen,a Anthony Tumber,b Laust Moesgaard,a Eidarus Salah,b Jacob Kongsted,a 

Christopher J. Schofield,*b and Jasmin Mecinović*a.  

Department of Physics, Chemistry and Pharmacy, University of Southern Denmark, Campusvej 55, 5230 Odense, 

Denmark. Department of Chemistry and the Ineos Oxford Institute for Antimicrobial Research, Chemistry Research 

Laboratory, University of Oxford, 12 Mansfield Road, OX1 3TA Oxford, United Kingdom. 

 

Non-haem Fe(II) and 2-oxoglutarate (2OG) dependent oxygenases catalyse oxidation of multiple proteins in 

organisms ranging from bacteria to human. My research study focuses on the substrate selectivity and 

inhibition of the human ribosomal oxygenases (ROX) MINA53 and NO66, members of the Jumonji C (JmjC) 

2OG oxygenase subfamily, which catalyse C-3 hydroxylation of histidine residues in Rpl27a and Rpl8, 

respectively. Assays with natural and unnatural histidine analogues incorporated into Rpl peptides provide 

evidence that MINA53 and NO66 have narrow substrate selectivities compared to some other human JmjC 

hydroxylases, including factor inhibiting HIF and JMJD6. Inhibition assay with Rpl peptides containing histidine 

analogues with acyclic side chains, including asparagine (Asn), glutamine (Gln) and homoGln, provide 

avenues for development of inhibitors selective for MINA53 and NO66. 

 

 

 

 

Nickel-Catalyzed Decarboxylative Carbonylation of Activated Esters and Boronic acids 
 

Vitus J. Enemærke, Kim S. Mühlfenzl, Peter I. Golbækdal, Nikoline Munksgaard-Ottosen, Karoline T. Neumann, and 
Troels Skrydstrup* 

 
iNANO, Aarhus University, Gustav Wieds vej 14, 8000 Aarhus C, Denmark. 

vje@inano.au.dk 
  

This poster presents an inexpensive and versatile catalytic reaction for the carbonylative cross-coupling of 
activated carboxylic acids with aryl and heteroaryl boronic acids. The use of isotopically labelled CO allows 
late-stage carbon iso-tope labeling of pharmaceutically relevant molecules, essential to ADME studies in drug 
development. 
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