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1st Conference on Innovative Chemistry and Chemical Biology 

Wednesday 1.10.2025 

8:15 – 8:50                                               REGISTRATION 

CHAIR: Alexander Dömling 

Multicomponent Chemistry 

9:00 – 9:30 Alexander Dömling Beyond Likes and Clicks: Scientific Groups as Role Model 

9:30 – 9:55 Andrea Basso Multiphoton multicomponent reactions 

9:55 – 10:20 

 

Tracey Pirali Streamlining the Synthesis of Protein Degraders via 
Isocyanide-Based Multicomponent Reactions: From 
Chemistry to Applications in Oncology 

10:20 – 10:45 Rudolfo Lavilla Grifols Rewiring an MCR through Charting of the Reactivity 
Space. Process discovery and Applications 

10:45 – 11:00 Hanz Daniel Preschel Modular multicomponent assembly of tailored aza-
BODIPYs as near-IR fluorophores with diverse 
biomedical applications 

11:00 – 11:25 Thomas J. J. Müller Solid-state and Aggregation-Induced Emissive Aroyl-
S,N-ketene Acetals – Tuning the Electronics by One-Pot 
Syntheses 

11:25 – 11:40 Brendan Horst MCR-based strategies for the synthesis of complex 
natural product analogues and next-generation 
antimalarial agents 

11:40 – 11:55 Cristina Martini Functional aromatic isocyanides and their applications 

12:00 – 12:30                                                       LUNCH 

CHAIR: Romano Orru 

High-Throughput chemistry 

12:35 – 13:00 Petr Džubak Advanced HTS with Targeted and Untargeted MoA 
Workflows 

13:00 – 13:15 Riccardo Fusco CherryPick: At the Core of Combinatorial Automatic- 
Chemistry and MCRs. Toward the next generation of 
Chemical Space 

13:15 – 13:30 Kaoud Salama No One Left Behind: A High-Throughput Gateway to the 
Oxa-β-Lactam Scaffold 

13:30 – 13:45 Emis Ingenito Enhancing Acoustic Droplet Ejection: Expanding Solvent 
Scope and Enabling Miniaturized Reactions 

13:45 – 14:00 Elisabetta La Scola Triazolopiperazines Enabled By High Throughput 
Experimentation 

  



CHAIR: Andrea Basso 

Stereochemical Multicomponent Reactions 

14:00 – 14:25 Eelco Ruijter Stereocontrolled access to complex drug(-like) 
molecules by combination of multicomponent reactions 
and catalysis 

14:25 – 14:50 Dinos Neochoritis Twist, Turn, React: Controlling Atropisomerism through 
MCR Chemistry 

14:50 – 15:05 Michailis Fragkiadakis Rotational Stability and Conformational Behavior in 
MCR-based Atropisomers 

15:05 – 15:25                                               COFFEE BREAK 

CHAIR: Thomas J. J. Müller 

Catalysts in Multicomponent Reactions 

15:30 – 15:55 Mariateresa Giustiniano Isonitrile Photochemistry in Organic Synthesis 

15:55 – 16:10 Thiago Moreira Pereira Direct, transition metal-free amidation of aryl fluorides 
with isocyanides 

16:10 – 16:25 Melissa Both Sequentially Palladium-catalyzed Syntheses of 
Bi(hetero)aryls 

16:25 – 16:50 Tetiana Pavlovska From the simple three-component reaction to the 
targeted design of powerful flavin photocatalysts 

16:50 – 17:05 Claudio Fergeghini 1,1,1,3,3,3-hexafluoroisopropanol: a promising solvent 
for Passerini reaction 

17:05 – 17:30 Lisa Moni Graphene Oxide as an Efficient Promoter for Multistep 
One-Pot Organic Syntheses 

17:30 – 17:45 Jacopo Pizzorno Synthesis of spiroindolenines through a one-pot 
multistep process mediated by visible light 

17:45 – 18:00 Andrea Messina Enhancing the Versatility of Palladium catalyzed 
isocyanide insertion to inactivated iodides harnessing 
the power of visible light 

     18:00                                     ENDING OF THE 1ST DAY 

Thursday 2.10. 

CHAIR: Dinos Neochoritis 

Natural Products and Peptides 

8:00 – 8:15 Tomáš Korba (AMEDIS) Tools for Organic Chemists - from Synthesis across Purification 
to High Throughput Analysis 

8:15 – 8:40 Romano Orru Biomimitic Spirocyclizations for the Synthesis of Indole 
Alkaloids 

8:40 – 8:55 Vishwanatha Thimmalapura 
Marulappa 

Multicomponent Peptide Stapling and Miniaturization Driven 
Tool for the Development of Inhibitors of Protein–Protein 
Interactions 

8:55 – 9:10 Larissa Brandner Consecutive Multicomponent Syntheses of Indolone AIE 
Fluorophores 



9:10 – 9:35 Maciej Dawidowski Multicomponent reactions of sulfoximines as a source of 
unique compound libraries for biomedical research 

9:35 – 9:50 Jay Hanssens The Passerini Reaction as a Tool for C-Terminal Peptide 
Modification 

9:50 – 10:15 Gian Cesare Tron The rise of synthetic isonitriles in med chem: from a new 
multicomponent reaction to a safe and potent isocyanide 
against multidrug resistant Staplylococcus aureus 

10:15 – 10:30                                                COFFEE BREAK 

CHAIR: Rudolfo Lavilla Grifols 

Drug Discovery 

10:35 – 10:50 Antonio Conte Sonication-Driven Passerini Chemistry: A Greener Path to 
Purification-Free Synthesis 

10:50 – 11:15 Jacek Plewka Emerging Small Molecule Inhibitors in Cancer Immunotherapy 
targeting PD-L1 and LAG-3 

11:15 – 11:30 Atilio Reyes Romero Guanine Bioisosteres Engage the Staphylococcus aureus 
Guanine Riboswitch 

11:30 – 11:55 Ouldouz Ghashghaei Towards an MCR-based Drug Discovery Platform for Aryl 
Hydrocarbon Receptor 

11:55 – 12:10 Imma Capriello Targeting p53-Y220C: a PROTAC-Based Strategy for Selective 
Degradation 

12:10 – 12:25 Laura Gioiello Probing ZEB1 with Oligonucleotide-Based PROTACs: An 
Emerging Strategy to Target Undruggable Transcription Factors 

12:25 – 12:55                                                     LUNCH 

CHAIR: Jacek Plewka 

Chemistry of Isocyanides 

13:00 – 13:15 Oliver Schützdeller-Wittek one-pot synthesis of HLCT emitters by lithiation-metalation-
coupling sequences and lithiation-formylation-condensation 
sequences 

13:15 – 13:30 Samatha Masineni CDK PROTACs: Advancing Targeted Protein Degradation for 
Pediatric Neuroblastoma 

13:30 – 13:45 Mayur Mukim Smart Ammonia: A Latent Donor Strategy for Controlling 
Multicomponent Reaction Pathways 

13:45 – 14:00 Simra Faraz Novel approach for the synthesis of α,β-unsaturated carbonyl 
compound under metal- and solvent-free condition 

14:00 – 14:15 Deepshika Singh Efficient One-pot, three-component Synthesis of 2,3- 
disubstituted isoindolin-1-ones 

14:15 – 14:30 Fernando Oviedo Garza Molecular Docking analysis of Multicomponent based 
Alphasynuclein PET tracer candidates 

14:30 – 14:55 Pravin Hasuram Patil High-Throughput Multicomponent Chemistry Enabled by 
Sustainable Isocyanide Synthesis 

15:00         ENDING OF THE CONFERENCE 

 



 

Beyond Likes and Clicks: Scientific Groups as Role Model 

Alexander Dömling 

ERA Chair, Innovative chemistry Group, Institute of Molecular and Translational Medicine, Faculty of Medicine 

and Dentistry and Czech Advanced Technology and Research Institute, Palackӯ University in Olomouc, Olomouc, 

Czech Republic  

Modern communication technologies have undoubtedly contributed to tremendous societal 

progress. Yet, they also reshape family structures and social interactions—often in ways that 

weaken genuine human connection. Families are steeply declining, meaningful contact 

between them is decreasing, and communication in general increasingly shifts into superficial 

forms, where “friends” may be defined by the number of likes. 

As a regular visitor of monastic communities such as Simenopetra in Mount Athos—societies 

that appear almost anachronistic to modern life—I have reflected on the similarities between 

such tightly connected communities and scientific groups like my own (~20 postdocs and PhD 

students). These compact, dedicated communities may serve as alternative role models for 

society, offering stability, purpose, and authentic connection. 

In this talk, I will present a personal and historical journey: from my time in the group of Ivar 

Ugi in Munich, through leading my own research groups in Pittsburgh and Groningen, to my 

current team in Olomouc. I will also highlight how the broader scientific community, through 

international collaborations across Italy, US, Iran, and beyond, functions like an extended 

family united by a shared mission. 

 

 

 

 

 

 

 

 

 

 

 



Multiphoton multicomponent reactions 

Andrea Basso 

Department of Chemistry and Industrial Chemistry. University of Genoa. Genova, Italy  

Keywords: Multicomponent reactions (MCRs), Photochemistry, Diazoketones, Paternò-Büchi 

reaction, Oxetanes 

Abstract:  

Herein, the first multiphoton, multicomponent approach for synthesizing highly functionalized 

oxetanes using diazoketones, isocyanides, silanols (or carboxylic acids), and 1,2-dicarbonyl 

derivatives (benzils) as starting materials is presented. Blue light irradiation initiates the Wolff 

rearrangement of diazoketones, generating ketenes that promptly react with isocyanides and 

silanols (or carboxylic acids) to afford captodative olefins. Concurrently, excitation of benzils 

promotes a [2+2] photocycloaddition between the activated carbonyl group and the 

captodative olefin. This newly developed two-photon ketene four-component reaction has 

been thoroughly investigated, also through chemometric analysis, including its substrates 

scope and the extension to mixed benzils. Furthermore, the observed stereochemical 

outcomes, validated by X-Ray diffraction analysis, are elucidated through detailed 

computational studies, providing insights into the underlying reaction mechanism.1 

 

References 
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Streamlining the Synthesis of Protein Degraders via Isocyanide-Based 

Multicomponent Reactions: From Chemistry to Applications in Oncology 

Tracey Pirali, Laura Gioiello, Rita Maria Concetta Di Martino 

Department of Pharmaceutical Sciences, Università del Piemonte Orientale, Novara, Italy  

Keywords: Multicomponent reactions, Isocyanides, Degraders, PROTACs, HyTags   
Abstract:  
As part of our work on the application of MCRs in drug discovery, I will present an efficient 
platform for the synthesis of protein degraders using isocyanide-based multicomponent 
reactions. This versatile approach enables the rapid and modular assembly of PROTACs and 
HyTags, offering a powerful tool to accelerate hit generation and optimization in targeted 
protein degradation. 
I will show concrete examples of how we have applied this strategy in the oncological field, 

focusing on key targets such as BRD4, IDO and NAMPT. These case studies highlight not only 

the synthetic advantages of multicomponent chemistry, but also its translational potential in 

drug discovery and chemical biology. 

 

References 

1. J. Med. Chem. 2022, 65, 15282-15299. DOI: 10.1021/acs.jmedchem.2c01218 

2. ACS Omega 2025, 10, 4745-4753. DOI: 10.1021/acsomega.4c09726 

 

 

 



Rewiring an MCR through Charting the Reactivity Space: Process Discovery 

and Applications 

Pau Nadal Rodríguez, Ouldouz Ghashghaei and Rodolfo Lavilla 

Laboratory of Medicinal Chemistry, Faculty of Pharmacy and Institute of Biomedicine (IBUB), University of 

Barcelona (SPAIN). 

Keywords: Imidazolones, Isocyanides, Multicomponent Reactions, Reaction Charting, Post-
Transformation Reactions, Fluorescent Probes, MedChem Scaffolds. 
Abstract:  
Reaction space charting aims at the full description and understanding of a given chemical 
transformation. Charting of MCRs is particularly appealing, as it may lead to developing new 
processes which would otherwise be unpredictable due to their intrinsic complexity. We 
disclose the mapping of the interaction between carbonyls, amines, and isocyanoacetates, 
resulting in the discovery of new transformations and scaffolds.1 The imidazolone-type 
adducts are functionalized through oxidative reactions, further increasing their structral 
diversity. Applications in Biological & Medicinal Chemistry will be disclosed.2 
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Modular multicomponent assembly of tailored aza-BODIPYs as near-IR 

fluorophores with diverse biomedical applications 

H. Daniel Preschel, Art Kruithof, Romano V. A. Orru, Eelco Ruijter 

Department of Chemistry and Pharmaceutical Sciences, Amsterdam Institute of Molecular & Life Sciences, Vrije 

Universiteit Amsterdam, Amsterdam, Netherlands  

Keywords: Multicomponent reactions (MCRs), fluorophores, optical imaging  
Abstract: Near-IR (NIR) fluorophores show great promise in diverse biomedical applications 
including cellular imaging and fluorescence-guided surgery. This is due to the fact that 
biological tissues show very low absorbance and background fluorescence in the 600 – 900 
nm region (the so-called optical imaging window). Aza-BODIPYs 1 show favorable 
photophysical properties (including high quantum yields and extinction coefficients) as well 
as excitation and emission maxima well within the optical imaging window, but their 
widespread application has remained limited due to poor synthetic accessibility, with current 
methods suffering from limited scopes, low yields, and poor scalability.[1] We present an 
efficient modular assembly of highly functionalized 2-aminopyrrole derivatives 2 through the 
four-component reaction of diethyl methanephosphonate, nitriles, aldehydes, and 9H-9-
isocyanofluorene. Iminopyrroles 2 readily undergo homo- or heterodimerization upon 
treatment with ammonium acetate in refluxing ethanol. Subsequent reaction with boron 
trifluoride etherate in the presence of DIPEA then affords a wide range of aza-BODIPY 
derivatives 1. 
 

 

References 

[1] (a) Y. Ge, D.F. O’Shea, Chem. Soc. Rev. 2016, 45, 3846. (b) Z. Shi, X. Han, W. Hu, H. Bai, B. Peng, L. Ji, Q. Fan, 
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Solid-state and Aggregation-Induced Emissive Aroyl-S,N-ketene Acetals – 

Tuning the Electronics by One-Pot Syntheses 

Thomas J. J. Müller *a 

aHeinrich Heine University Düsseldorf, Math.-Nat. Faculty, Institute of Organic Chemistry und Macromolecular 

Chemistry, Düsseldorf, Germany 

*thomasjj.mueller@hhu.de 

One-pot processes have considerably enhanced diversity-oriented syntheses in the past 
decades and have become an enabling tool for providing myriads of substance libraries, in 
particular, in pharmaceutical high-throughput screening and lead finding. Over the past two 
decades, we have paved the way of multicomponent reactions (MCR) as a synthetic concept 
to access functional -electron systems, such as chromophores, fluorophores, and 
electrophores, by scaffold and chromophore approaches. Various classes of functional 
fluorescent chromophores became accessible in a one-pot fashion by MCR and domino 
reactions. In this lecture, the general concept is introduced and illustrated by the development 
of aroyl-S,N-ketene acetals, novel classes of polar solid-state and aggregation-induced 
emissive dyes (chromophore concept). 

 

References 

L. Biesen, T. J. J. Müller, Chem. Eur. J. 2023, 29, e202302067; L. Brandner, T. J. J. Müller, Front. Chem. 2023, 11, 
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MCR-based strategies for the synthesis of complex natural product analogues 

and next-generation antimalarial agents 

Brendan Horst, Thomas Hansen, Eelco Ruijter 

Department of Chemistry and Pharmaceutical Sciences, Amsterdam Institute of Molecular & Life Sciences, Vrije 

Universiteit Amsterdam, Amsterdam, Netherlands  

Keywords: Natural product chemistry, Multicomponent reactions (MCRs), antimalarials.  

Abstract:  Part 1: A complex pentacyclic ketimine undergoes a fully diastereoselective Ugi-

type multicomponent reaction with various isocyanides and carboxylic acids to give a range 

of non-natural indole alkaloid derivatives.[1] DFT calculations show that the reaction proceeds 

via a hydrogen bonding mechanism and that the stereoselectivity is primarily governed by ring 

strain considerations. 

 

Part 2: Ganaplacide is a new type of anti-malarial of the imidazolopiperazine class that 

successfully completed phase II clinical trials.[2] Our goal is to scout new short and efficient 

routes towards this drug. We show that the imidazolopiperazine core of ganaplacide can be 

formed very quickly and efficiently using multicomponent chemistry.[3] We are exploring 

various routes involving multicomponent chemistry and we currently are working on the final 

steps to obtain the desired product. 

References 

[1] Horst et al. Chem. Eur. J. 2024, 30, e202400477. 
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Functional aromatic isocyanides and their applications 

Cristina Martini, Andrea Basso, Camilla Russo and Mariateresa Giustiniano. 

a University of Genoa, Department of Chemistry and Industrial Chemistry, Genova, Italy 
B University of Naples Federico II, Department of Pharmacy, Napoli, Italy 

 

Keywords: Isocyanides, Photochemistry, Visible light, Multicomponent reactions (MCRs) 
Abstract:  
Isocyanides, discovered nearly two centuries ago, have gained significant importance in 
organic synthesis, particularly since the development of the Passerini multicomponent 
reaction (P-3CR) in 1921, and today they represent a milestone in modern synthetic chemistry. 
Isocyanides are sophisticated and versatile molecules, characterized by unique electronic 
properties. Simple, volatile, liquid isocyanides suffer from drawbacks such as their 
unappealing odor and intrinsic toxicity, but they are easily available commercially. Fascinated 
by the unique electronic properties of these molecules, we performed the introduction of this 
functional group on well-known complex structures in order to obtain a library of functional 
aromatic isocyanides. Starting from a series of polycyclic amines with varying degrees of 
conjugation, featuring both electron-withdrawing and electron-donating groups, we obtained 
a series of odorless isocyanides with different absorption spectra. Here we present the 
synthesis and characterization of these molecules and some of their applications with a 
particular interest in isocyanide-involving photochemical reactions1,2,3 under visible light and 
multicomponent reactions. 

 

Figure 1 Library of functional aromatic isocyanides and their applications 
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Advanced HTS with Targeted and Untargeted MoA Workflows 

Petr Džubák, Martina Kintlová, Soňa Gurská, Marián Hajdúch 

 

Laboratory of Experimental Medicine, Institute of Molecular and Translational Medicine, Faculty of Medicine and 

Dentistry, Palacký University Olomouc, Czech Republic. 

 

Keywords: High-throughput screening (HTS); High-content imaging (HCS); Cell Painting; 

Reporter gene assays; GPCR assays (FLIPR); ECHO-MS (acoustic droplet ejection); LC–MS/MS; 

Proteomics; Target binding; Machine learning for mechanism-of-action classification. 

 

Abstract: IMTM runs an integrated high-throughput screening platform for biochemical and 

phenotypic assays. It supports our internal drug-development program and external HTS 

projects. End-to-end automation—from liquid handling and plate logistics to data analysis—

ensures reproducibility and scale. Biochemical screens include enzyme-activity and binding 

assays, and FLIPR-based GPCR assays that record rapid Ca2+ flux and membrane-potential 

changes in microplates. Phenotypic screens include label-free imaging, Cell Painting, and 

pathway-specific reporter lines. We use dedicated image-analysis software and machine-

learning models to extract features and classify mechanisms of action. We also use direct MS 

readouts with ECHO-MS, alongside LC–MS/MS, to detect reaction products and confirm 

compound–target binding. Proteomics supports direct substrate analysis in kinase assays and 

identifies covalent interactions with target proteins. Together, these methods speed hit 

finding and triage, clarify the mechanism, and guide lead optimization and biomarker 

development. 

 

This work was supported by the EU – Programme EXCELES, ID Project No. LX22NPO5102; the Czech 

Ministry of Education, Youth and Sports (CZ-OPENSCREEN: LM2023052, EATRIS-CZ: LM2023053); the 

internal grant of Palacký University Olomouc (IGA_LF_2024_038). 

 

References: 
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CherryPick: At the Core of Combinatorial Chemistry and MCRs. Toward the 

next generation of Chemical Space 

Riccardo Fusco, Alexander Dömling 
Czech Advanced Technology and Research Institute (CATRIN) & Institute of Molecular and Translational Medicine 
(IMTM), Palacký University Olomouc, Czech Republic 

 
Keywords: Multicomponent reactions, combinatorial chemistry, automated synthesis, Echo 
liquid handler, chemical space exploration, high-throughput screening, acoustic droplet 
ejection, drug discovery, chemical library enumeration 
Abstract: Multicomponent reactions (MCRs) 
enable efficient construction of complex 
molecular scaffolds from multiple starting 
materials without intermediate purification. 
However, systematic exploration remains 
limited by the impracticality of manually 
synthesizing vast enumerated compound 
libraries. This work presents an automated 
approach bridging theoretical combinatorial 
possibilities with practical synthesis capabilities 
through pluggable scoring functions that 
transform massive enumerated libraries 
(thousands to millions of compounds) into 
manageable, synthesizable subsets. The scoring functions operate as interchangeable 
algorithms—from random selection to sophisticated methods incorporating docking scores, 
molecular similarity metrics, or machine learning models—enabling domain-specific selection 
without modifying the underlying framework. The Echo liquid handler serves as the 
combinatorial engine, uniquely capable of ultra-fast nanoliter synthesis directly into 
destination plates using acoustic droplet ejection technology. Starting from CSV-formatted 
libraries, selected scoring functions automatically choose compounds for synthesis, assign 
reagents to source plates and products to destination plates, while handling volume 
validation, concentration tracking, and generating transfer instructions. Source plates function 
as "chemical universes" where single plates generate millions of products through 
combinatorial explosion. The framework automatically configures liquid handlers (OT2 and 
Tecan) for source plate preparation, managing volumes and logistics critical for Echo's acoustic 
technology.  Multiple operative functions provide experimental control: coverage 
requirements enforce systematic exploration, timing groups enable sequential reagent 
addition for kinetically sensitive reactions, custom equivalent ratios allow varying reagent 
proportions, and usage limits prevent compound over-representation. This approach 
transforms previously impractical large-scale MCR screening into routine operations, 
removing the bottleneck between combinatorial enumeration and experimental validation. 
References 
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No One Left Behind: A High-Throughput Gateway to the Oxa-β-Lactam 

Scaffold 

Kaoud Salama1, Riccardo Fusco1, Zhirui Guan1, Fiorella Meneghetti2, Matteo Mori2, Alexander 

Dömling1* 

Email: alexander.domling@upol.cz 

1 Czech Advanced Technology and Research Institute (CATRIN) & Institute of Molecular and Translational Medicine 
(IMTM), Palacký University Olomouc, Czech Republic 
2 Università degli Studi di Milano,  Dipartimento di Scienze Farmaceutiche, XtaLab, Via L. Mangiagalli 25, 20133 
Milano, Italy 
 

Key Words: oxa-β-lactams, high-throughput experimentation, X-ray analysis. 

Abstract: Despite their conceptual relevance as oxygen-substituted analogues of β-lactams, 

1,2-oxazetidin-3-ones (oxa-β-lactams) remain a largely unexplored structural class, with only 

a few derivatives reported and no notable applications to date. Here, we present a robust and 

generalizable multicomponent strategy for the synthesis of structurally diverse oxa-β-lactams 

from aminooxyacetic acid, aldehydes/ketones, and isocyanides. Utilizing OT-2–based liquid 

handling to perform high-throughput experimentation (HTE) in a 384-well format, we 

systematically investigated the structure–reactivity relationship (SRR) of this transformation, 

examining steric and electronic effects of a broad range of building blocks at the nanoscale. 

Guided by these insights, we scaled up and fully characterized a focused library of 96 

unprecedented oxa-β-lactam derivatives, including single-crystal X-ray structures for 

representative compounds. This approach opens the door to systematic exploration of this 

underrepresented scaffold class. 
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Enhancing Acoustic Droplet Ejection: Expanding Solvent Scope and Enablng 

Miniaturized Reactions 

Emis Ingenito, Alexander Dömling 
 

Institute of Molecular and Translational Medicine (IMTM), Faculty of Medicine and Dentistry and Czech Advanced 
Technology and Research Institute, Palacký University in Olomouc, Krí-žkovského 511/8, 779 00 Olomouc, Czech 
Republic. 

 

Keywords: Acoustic Droplet Ejection (ADE), Solvent screening, Miniaturized synthesis, Green 
solvents.    
Abstract 
Acoustic Droplet Ejection (ADE) is emerging as a powerful and sustainable platform for 
miniaturized, high-throughput chemical synthesis at the nano- to microliter scale.1,2 
Traditionally, ADE workflows have relied on low-volatility solvents such as water and DMSO, 
but broadening its applicability to organic synthesis requires compatibility with a much wider 
solvent space. In this study, we systematically evaluated both common and less conventional 
organic solvents with diverse physicochemical properties, including several green and bio-
based alternatives. We successfully identified multiple ADE-compatible solvents and 
performed a comparative assessment between classical aprotic solvents and their green 
counterparts, thereby offering environmentally responsible options for miniaturized 
workflows. Beyond solvent screening, we further demonstrated the feasibility of employing 
ADE not only for liquid transfer but also for direct reaction setup under miniaturized 
conditions, highlighting its potential for sustainable high-throughput experimentation in 
organic synthesis. 
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Abstract 

Triazolopiperazines are privileged scaffolds in medicinal chemistry, combining the 

heteroaromatic features of triazoles with the sp³-rich piperazine ring. Their unique 

physicochemical properties, including a low calculated LogP and favorable hydrogen-bonding 

potential, make them ideal for the design of drug-like molecules. Despite their clinical 

relevance, exemplified by Sitagliptin and Fezolinetant, current synthetic routes rely on lengthy, 

metal-catalyzed procedures with limited scope and poor sustainability.1  

Herein, we present an efficient one-pot multicomponent approach to access 

triazolopiperazine scaffolds. Our strategy is metal free, cost-effective, scalable, and compatible 

with automation. Importantly, it provides multiple sites for structural diversification, enabling 

rapid exploration of chemical space relevant to drug discovery. 

To accelerate library generation, parallel synthesis in 96-well plates has been established, 

coupled with UPLC analysis and dedicated software processing. Future efforts will extend to 

autopurification, gram-scale synthesis of Fezolinetant, and miniaturization to 384-well plates 

using ECHO technology. In summary our innovative synthesis allows for unprecedented fast 

access of an interesting ‘drug-like’ chemical space enabled by automated synthetic chemistry.   
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Abstract: The Ugi reaction is arguably the most versatile and most widely employed 

multicomponent reaction. Its very broad scope with respect to all four reactants allows for the 

facile generation of a myriad drug-like products. Despite recent developments in catalytic 

asymmetric versions of the Ugi reaction,[1] control over the stereochemical outcome remains 

a considerable challenge. Although the diastereoselectivity of the Ugi reaction is rather low in 

many cases, the use of chiral five- and six-membered cyclic imines has been shown to afford 

the corresponding Ugi-3CR products with very high diastereoselectivity. Combined with the 

possibility of biocatalytically generating such cyclic imines in high ee, this approach allows for 

the overall asymmetric synthesis of the resulting substituted proline of pipecolic amide 

derivatives.[2] We have reported several examples of the use of this strategy for the efficient 

synthesis of complex pharmaceuticals containing.[3] In addition to scalable and efficient routes 

to these APIs, this strategy presents attractive opportunities for drug discovery. 
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The role of chirality in drug discovery is of paramount importance, as enantiomers can exhibit 
markedly different biological activities with significant therapeutic implications. 
Atropisomerism, a form of axial chirality arising from restricted rotation around a σ bond, 
leads to the formation of non-superimposable stereoisomers known as atropisomers. These 
entities have found extensive applications in materials science, asymmetric catalysis, and 
pharmaceutical development. Nevertheless, their stereoselective synthesis often presents 
formidable challenges [1,2]. 
Multicomponent reactions (MCRs) provide an efficient and convergent strategy for the rapid 
assembly of complex molecular architectures containing multiple stereogenic elements, 
including atropisomeric frameworks. By incorporating rigid, anisotropic components and fine-
tuning steric and electronic factors, MCRs facilitate the generation of atropisomeric 
compounds with defined conformational properties. These architectures hold promise in 
catalysis, molecular recognition, and medicinal chemistry. 
Building on our recent work [3,4] (Figure 1A), we report the development of a rapid and 
modular approach to access atropisomeric, druglike scaffolds via MCR strategies (Figure 1B). 
This method enables the simultaneous introduction of multiple stereogenic elements and the 
control of key conformational features. Leveraging the versatility of MCRs, we performed 
accelerated structure-activity relationship (SAR) studies. The resulting compounds have been 
characterized through single-crystal X-ray diffraction, NMR spectroscopy and supported by 
DFT calculations, highlighting their configurational stability and conformational preferences. 

 

 

Figure 1. (A) Previous studies and scaffold hopping towards high barrier atropisomers; (B) Access to druglike scaffolds via 
MCR strategies with the simultaneous introduction of multiple stereogenic elements. 
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Abstract 
Atropisomerism, a form of axial chirality arising from restricted rotation around a bond, is 
increasingly recognized in natural products, drug candidates, and catalytic systems. Its 
potential to enhance pharmacological and stereochemical profiles has drawn significant 
interest in medicinal and materials chemistry. Herein, we report a synthetic approach to 
access highly stable atropisomers using multicomponent reactions.1,2 These scaffolds 
incorporate multiple stereogenic elements and aromatic groups that support key non-
covalent interactions, including π-π and heteroatom-π contacts (Scheme 1). By varying ortho-
substituted isocyanides and polyaromatic aldehydes, we control molecular conformation, 
rigidity, and shielding behavior. Structural analysis via X-ray crystallography, variable-
temperature NMR, and DFT calculations reveals conformational locking and rotational barriers 
exceeding 50 kcal/mol. This modular design strategy offers a robust platform for constructing 
atropisomeric systems with potential applications in asymmetric catalysis, supramolecular 
chemistry, and drug development.  

 

Scheme 1. Synthesis and study of MCR-based atropisomers. 
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Abstract:  
Isonitrile chemistry is generally acknowledged as an inspiring research field with broad 
applications. The present lecture will highlight the advantages and the challenges in the 
exploitation of isonitriles as open shell acceptors in photo(redox) catalytic methods and, in 
particular, in multicomponent reactions. The use of water-based reaction media in 
photoredox catalytic procedures involving isonitriles will also be discussed. Furthermore, a 
focus on the photoactivity of aromatic isonitriles and their potential use as organic photoredox 
catalysts will point out the unique opportunities and the challenges offered by this class of 
organic compounds.  
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Abstract 
The amide functional group is of great importance as it plays unique role in natural products, 
biologically active molecules, functional materials and organic synthesis intermediates.1 The most 
prevalent way to construct amides relies heavily on the condensation of carboxylic acid derivatives 
with amines, which needs anhydrous conditions and usually costly coupling reagents.2 In this regard, 
the development of facile and efficient methods for amide synthesis is highly desirable. Over the past 
several decades, C–C bond forming aminocarbonylation has been developed as an efficient route to 
significantly broaden the scope of amide synthesis methodologies.3 Among these methods, 
isocyanides have been used as efficient building blocks. Isocyanides which features a serviceable C1 
synthon, have been widely used in the multicomponent reactions or one-pot cascade reactions with 
nucleophiles, electrophiles, and radicals.4 A plenty of methods were reported to employ isocyanides 
and stoichiometric H2O and/or terminal oxidants under transition metal-catalyzed condition.5-6 
However, considering the cost of transition metal catalysts as well as the tedious removal of trace 
amounts of metal residues in the products, transition metal-free methodologies are positively valued 
and developed in the last years.7-8  Herein we developed a new and efficient method for the synthesis 
of amides from isocyanides and activated fluorobenzenes via trifluoroacetic acid-catalyzed amidation 
(Scheme 1). Notably, the reaction runs under mild conditions and yields the products under transition 
metal-free condition at satisfactory yields. 

 

Scheme 1. Amides synthesis through aminocarbonylation with isocyanides. 
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Multicomponent reactions (MCRs) represent an innovative and efficient strategy for the 
synthesis of complex molecular frameworks. Sequentially palladium-catalyzed one-pot 
syntheses enable a selective, resource-efficient, green, and catalyst-economic conversion.[1] 
In such reaction sequences, diverse mechanistically related transformations are carried out in 
a single reaction vessel. These are mediated by a single catalyst, which remains active during 
the entire course of the reaction.[2] 
Such sequential palladium-catalyzed one-pot syntheses have successfully employed for novel 
heterocyclic compounds with novel electronic[3], photophysical[4] and pharmacological 
properties.[5] Of particular interest is also the targeted control of such sequences, especially 
palladium-catalyzed cross-coupling reactions using dihalide aryls as starting compounds. 
Here, the position selective conversion of both halogen-carbon bonds requires precise 
coordination of the reaction conditions. 
A special focus lies on initiating Suzuki arylation, followed by selective Buchwald-Hartwig 
amination. This sequence allows employing various substrates, opening alleys to libraries of 
novel compounds in a one-pot fashion. 
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Within the last decades, flavins have been established as effective catalysts in oxidative 
photoredox catalysis mediated by visible light.1 However, their use in the reductive 
photocatalysis remained limited due the low stability of the transient semiquinone radicals, 
which were used in photoreductions and usually did not absorb light in visible region. 2 

Discovery of the structurally similar 5-deazaflavins (dFl) and 5-deazaalloxazines (dAll) showed 
their viability for reductive chemistry due to their more negative reduction potential (ca. -1.3 
V(dFl) and  -1.59 V (dAll) vs. SCE in ground state). Recently, we have discovered that 
introduction of phenyl group into the C(5) increases the stability of semiquinone – extremely 
strong reducing agent with redox potential E* = -3.3 V vs SCE comparable with alkali metals (E 
= -3.29 V vs SCE for Li).3 However, previously described methods for the formation of the 
dFl/dAll core did not allow smooth inserting of aryl group to the C-5 position. In the 
presentation, I will describe an elegant and efficient approach to 5-aryldeazaflavins (dFl) and 
5-aryldezaalloxazines (dAll) via the simple three-component reaction of anilines, aromatic 
aldehydes and barbituric acids, which allows targeted design of those photocatalysts.4 

Practical applications will be shown including reductive generation of phenyl radicals from aryl 
bromides, chlorides and fluorides followed by coupling reactions, reductive desulfonylation of 
amides, arylation of white phosphorus, dealkylation of amines or reductive carboxylation with 
CO2. 5,6 
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1,1,1,3,3,3-Hexafluoroisopropanol (HFIP) is a polyfluorinated solvent that’s drawing a lot of 

interest in organic synthesis thanks to its interesting properties such as a high acidity, a strong 

hydrogen bond donating ability, and a very low nucleophilicity.1 These features make it 

especially useful in reactions where the solvent can influence the outcome, such as 

multicomponent reactions (MCRs). In our work, we focused on the Passerini three-component 

reaction (P-3CR), an MCR where an aldehyde (or ketone), a carboxylic acid, and an isocyanide 

react simultaneously to form α-acyloxy amides.2 We explored how HFIP affects this reaction 

when used as a co-solvent and as a secondary acid, possibly playing a role in activating the 

carbonyl compound to make it more reactive toward the isocyanide.3 We had two objectives 

in mind: first, to see how HFIP influences the reaction kinetics, and second, to check whether 

the reaction still works well across a broad range of substrates. In other words, we wanted to 

know if HFIP could speed things up without compromising the efficiency or versatility of the 

Passerini reaction. Our results suggest that HFIP does just that—helping the reaction proceed 

faster while keeping good yields and broad functional group tolerance. 
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Abstract:  

The development of sustainable synthetic processes is increasingly crucial, with growing 

emphasis on strategies that reduce steps, simplify operations, and minimize waste. One-pot 

multicomponent reactions (MCRs), particularly those forming multiple bonds in a single 

operation, are especially valuable in this context. Graphene oxide (GO) has emerged as a 

versatile, metal-free catalyst capable of promoting both MCRs and subsequent oxidative 

transformations, making it ideal for one-pot sequences. We investigated the dual catalytic 

activity of GO in promoting imine-based MCRs (Povarov and Ugi-type reactions) and the 

subsequent oxidation of their products, which afford 2,3-disubstituted quinolines1 and α-

imino amidines,2 respectively. The latter, previously unreported in the literature, can further 

undergo intramolecular SEAr cyclization to yield 2,3-diamino indolenine—scaffolds of interest 

in medicinal chemistry. All transformations were optimized under operationally simple and 

sustainable conditions. Ongoing studies aim to extend this strategy to the synthesis of a 

broader range of nitrogen-containing heterocycles. 
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Abstract:  
This work highlights the significance of the spiroindolenine scaffold, which is frequently 
present in bioactive molecules. The proposed synthetic approach relies on a four-steps one-
pot reaction leading to the formation of 2-amino-3,3′-spiroindolenines, starting from tertiary 
amines, electron-rich anilines and isocyanides[1]. The method offers several advantages, 
including operational simplicity, rapid construction of molecular complexity and the absence 
of photocatalysts. The synthetic pathway begins with the oxidation of tertiary amines 1 such 
as N-aryl-tetrahydroisoquinolines, affording iminium ions 2. This is followed by a three-
component Ugi-type reaction involving an isocyanide 3, an electron-rich aniline 4 and the 
iminium ion 2. Oxidation of the Ugi-type intermediate 5 subsequently triggers a spontaneous 
cyclization affording the desired product 7. A key feature of this strategy is the selective 
oxidation of the C–N bond, achieved through blue LED irradiation (451 nm) in the presence of 
bromotrichloromethane (BrCCl3) as the oxidant[2]. The photochemical approach was 
systematically explored and optimized, enabling the synthesis of a small library of 
spiroindolenines. 
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Abstract: The discovery of palladium-catalysed reactions represented a milestone in organic 

chemistry history, allowing transformations considered impossible until then. Despite being 

among the most used tools in the hand of synthetic chemist, this class of reaction has some 

limitations. The most relevant is its incompatibility with alkyl electrophiles. The oxidative 

addition step is hampered by the electron-rich nature of the C(sp3)-halogen bond and the 

catalytic cycle is interrupted by the undesired β-hydride elimination. Nowadays, the possibility 

to expand the Pd catalysis to saturated alkyl systems is of crucial importance, therefore the 

overcoming of this limit is one of the challenges that organic synthesis is currently facing. 

Recently, visible light-induced transition metal catalysis has emerged as an innovative 

approach, where a transition metal complex plays a dual role by harvesting photon energy 

and enabling bond forming/breaking reactions1. In this contest, it has been reported that 

visible light can enable the oxidative addition of Pd to alkyl electrophiles through a barrierless 

SET (single electron transfer) mechanism2. Starting from this evidence, we envisioned that the 

use of visible light might be the trick for the expansion of the well-known isocyanide insertion 

chemistry to alkyl electrophiles (figure 1). Herein, we report the development of this mild 

three-component insertion reaction, its optimization and a broad scope showing important 

correlation between reactivity and steric hinderance of the reactive partners3. 
 

 

Figure 1. Insertion of an isocyanide to an alkyl iodide 
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Abstract:  

In the past 10 years we worked on a number of Tandem- and Multi Component Reaction 

strategies that involve a spirocyclization process. Especially, the spirocyclizations leading to 

spiroindelenine scaffolds proved very rewarding. Our one-pot spirocyclizations can be 

considered a bio-mimetic approach to synthesize indole alkaloid natural products and their 

derivatives in a concise, atom- and step efficient manner. This opens opportunities for total 

synthesis, but also for medicinal chemistry studies of these privileged heterocyclic molecules. 

In this presentation, I will highlight our work in this area over the years in detail discussing 

both scope and limitations of the methodology, fundamental mechanistic aspects and 

synthetic its applications.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Multicomponent Peptide Stapling and Miniaturization Driven Tool for the 

Development of Inhibitors of Protein–Protein Interactions 
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Abstract:  
Macrocycles offer an attractive format for drug development due to their good binding 
properties and potential to cross cell membranes. However, when it comes to selectivity and 
potency of the macrocyclic peptides, large libraries of diversified analogs are required, which 
is a synthetically lengthy, challenging, and resource-intensive process. To address this 
problem, we combined Ugi multicomponent reaction (UMCR) and miniaturized acoustic 
droplet ejection technology for the rapid assembly of diverse macrocyclic peptide libraries 
from simple precursors. Here, we mutated alanine by glutamic acid in a small P53-MDM2 
peptide which serves as dual acid and amino component for the UMCR. Macrocyclization 
occurs smoothly when the peptide library is treated with diverse sets of oxo- and isocyanide 
components. Cyclization occurs in DMSO on 384 well microplates, in DMSO at nano scale, to 
facilitate the direct high-throughput screening of these compounds without purification in 
subsequent assays.(2)  
We demonstrate that these crude libraries showed highly potent dual antagonistic action of 
MDM2 and MDMX binding p53. Such a potent inhibitory activity of p53-MDM2/X interactions 
was assessed by fluorescence polarization, microscale thermophoresis, and 2D NMR, while 
several cocrystal structures with MDM2 were obtained.  
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Abstract:  

The development of novel π-conjugated systems with tailored optical properties persists as a 

driving force in functional materials research.[1] A diversity-oriented synthetic strategy was 

employed to access oxindole–merocyanine-based bichromophores via a one-pot, four-

component reaction. The insertion-Sonogashira coupling-Michael addition-Suzuki coupling 

sequence efficiently constructs four bonds in a sequential, palladium-catalyzed manner, 

aligning with the principles of ideal synthesis. Particularly noteworthy is the sequential, 

catalyst-economical use of the palladium catalyst for both the Sonogashira as well as the 

Suzuki reaction (Figure 1). 

The resulting bichromophores are non-emissive in solution but luminesce upon aggregation 

or in the solid state, thus, they qualify as AIEgens (aggregation-induced emission 

chromogens). Excitation at the blue-emitting unit triggers partial energy transfer to the 

indolone acceptor, leading to aggregation-induced dual emission (AIDE). 

 

 

Figure 1. Consecutive four-component synthesis of oxindole-merocyanine-based bichromophores starting from 

N-(2-bromophenyl)-3-phenyl-N-tosylpropiolamide. 
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Multicomponent reactions of sulfoximines as a source of unique compound 

libraries for biomedical research 

Maciej Dawidowski  

Department of Drug Technology and Pharmaceutical Biotechnology, Medical University of Warsaw 

For a long time sulfoximines were largely disregarded in chemical and biomedical research, 

perhaps due to the misbelief of their instability and toxicity. Recently, this functional group 

has been re-discovered and due to some successful applications e.g. in the field of kinase 

inhibitors they are of increasing interest in drug discovery. They are considered bioisosteric to 

e.g. sulfones, sulfonamides, secondary amines, hydroxyls, and carbonyls. It has been 

demonstrated that they have favourable pharmaco(chemical) properties, such as high 

aqueous solubility and stability. They have interesting reactivity and open a new possibilities 

for creating proprietary libraries. Considering the rich possibility of exploring novel 

chemistries around the sulfoximine moiety, we investigate their possible use in obtaining 

biologically interesting derivatives via multicomponent reactions (MCRs). We focus on the 

optimization of reaction conditions and on investigation of the substrate scopes of particular 

MCRs for creating libraries of drug-like sulfoximine analogs of amino acids, amino amides and 

amino phosphonates. 
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Abstract:  Peptides and proteins are vital in modern science and medicine. However, precise 

synthesis, especially at functional lengths, remains challenging. While solid-phase peptide 

synthesis (SPPS) efficiently produces short peptides, it loses efficiency beyond approximately 

50 amino acids, requiring fragment coupling for full protein assembly. Early strategies using 

side chain protected fragments enabled scalable peptide synthesis but were limited by poor 

solubility and C-terminal epimerization. To overcome these drawbacks, peptide ligation 

techniques were developed to join unprotected fragments in aqueous media.[1] Among these, 

native chemical ligation has become a cornerstone, enabling access to proteins beyond the 

reach of SPPS. Enzymatic ligases such as sortase, butelase, and the peptiligase family expand 

the ligation toolbox by enabling traceless bond formation under mild conditions.[2] However, 

most enzymes require specific recognition sequences, while peptiligases and chemical ligation 

methods depend on activated C-terminal esters. Despite these advances, general methods to 

directly convert the C-terminal acid of unprotected peptides and proteins into suitable ligation 

handles are still lacking. Herein, we explore the Passerini reaction as a chemoselective 

functionalization strategy to introduce recognition sites compatible with both enzymatic 

ligases (Figure 1)[3] and native chemical ligation. 

 

 

Figure 2. Passerini–CEPS–hydrolysis approach to peptide C-terminal functionalization. 
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Abstract:  A novel multicomponent reaction, exploiting the different reactivity of aliphatic and 

aromatic isocyanides, enabled the efficient one-step synthesis of a diverse library of aromatic 

isocyanide-containing compounds. This strategy led to the discovery of a new class of highly 

potent antibacterial agents targeting methicillin- and vancomycin-resistant Staphylococcus 

aureus (MRSA/VISA). The most active compounds exhibited minimum inhibitory 

concentrations (MICs) in the low nanomolar range, significantly outperforming clinically used 

antibiotics. These compounds act as bacteriostatic agents, are effective in disrupting bacterial 

biofilms, and, importantly, do not induce resistance after at least 10 serial passages. 

Structure–activity relationship (SAR) studies confirmed that antibacterial potency depends on 

the integrity of the entire scaffold, with the isocyanide moiety being essential for activity. 

Selected molecules showed no cytotoxicity toward human fibroblasts and keratinocytes at 

concentrations exceeding 250 times their MICs, indicating excellent selectivity. Metabolic 

profiling revealed that compounds can be tuned as soft drugs for topical use or as 

metabolically stable agents for systemic administration, with 

good in vitro and in vivo pharmacokinetic properties. Lead 

compounds were validated in C. elegans and murine MRSA 

infection models, confirming their therapeutic potential. This 

study not only introduces a promising new class of 

antibacterial agents but also validates the isocyanide group as 

a valuable pharmacophore for the development of next-

generation antibacterial agents.  
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Abstract: Miniaturization and acceleration are reshaping the practice of multicomponent 

chemistry, offering new levels of efficiency and sustainability. Building on our recently 

established Passerini 3CR variant¹, we now demonstrate a sonication-driven approach that 

induces direct product precipitation² from the reaction mixture. This eliminates the need for 

chromatographic purification among the most solvent and labor intensive steps in synthesis 

thereby streamlining workflows and reducing environmental impact. Using acoustic droplet 

ejection (ECHO 655) technology in a 384-well format, we systematically explored reaction 

space to identify optimal substrate combinations. Promising conditions were then scaled in a 

96-well format using an OT-2 dispenser, enabling isolation of pure products directly as 

precipitates. This workflow not only accelerates compound discovery but also illustrates how 

re-engineering established reactions can unlock greener, purification-free synthetic pathways. 
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Abstract:  

Cancer immunotherapy is evolving beyond monoclonal antibodies, with increasing interest in 

small molecule inhibitors (SMIs) format. These novel agents offer several advantages, 

including improved tissue penetration, oral bioavailability, and reduced production costs. PD-

L1 and LAG-3 are key immune checkpoints that play a central role in tumor immune evasion. 

Targeting these molecules with SMIs and other non-antibody inhibitors opens new 

possibilities for modulating immune responses in a more flexible and affordable manner. This 

presentation will explore my developments in this area, highlighting the therapeutic potential 

and challenges of these emerging modalities in the context of combined immunotherapy 

approach. 
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Abstract 

The 5′ untranslated regions (5′ UTRs) of mRNAs contain structured, non-coding elements 

(hairpins, IRESs, riboswitches) that regulate translation and RNA homeostasis, and present 

conserved 3D pockets absent in proteins.[1] We built an integrated pipeline for RNA T7 in vitro 

transcription and high-throughput with TO-PRO-1 displacement screening.[2]  As proof of 

concept on the Staphylococcus aureus guanine riboswitch aptamer, guanine bioisosteres F68 

and R78 prepared by  Groebke-Blackburn-Bienaymé reaction (GBB-3CR) showed micromolar 

potency (EC₅₀ = 25.9 ± 3.5 µM; 24.4 ± 1.7 µM). SAR indicates the exocyclic amine must remain 

free to preserve key H-bonds (e.g., U51, C74 in the Bacillus subtilis co-crystal) while 

substitutions weakened binding. 
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Abstract: Extended MCRs occur when a functional group or residue keeps reacting after the 

basic multicomponent assembly has taken place, leading to higher levels of bond-forming 

efficiency and structural complexity. The incorporation of indole aldehydes in GBB and other 

MCR environments led to the design of novel transformations towards drug-like 

indolocarbazoles 1 and 2.1,2 These compounds are potent activating ligands of the human Aryl 

Hydrocarbon Receptor (AhR), a transcription factor involved in various biological processes, 

including xenobiotic metabolism and immune responses. 

Docking studies combined with our designed chemistry, enable the linking of distinct moieties 

at solvent-exposed areas, leading to dimeric constructs, PROTACs, and fluorescent probes as 

promising modulators of the AhR signaling pathway. 2 
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Abstract:  p53 is a key tumor suppressor often described as the “guardian of the genome.” 
Mutations in p53 occur in over half of human cancers and impair its ability to regulate cell 
cycle arrest, DNA repair, and apoptosis. Among these, the Y220C mutation introduces a 
cysteine in place of tyrosine, destabilizing the protein and creating a druggable surface cavity.1 
We report the design of carbazole-based PROTACs (Proteolysis Targeting Chimeras) that 
exploit this pocket to selectively engage mutant p53 and recruit E3 ubiquitin ligases, driving 
its degradation.2 This approach aims to eliminate the dominant-negative and oncogenic 
effects of p53 Y220C, thereby restoring p53 pathway functionality. 
To accelerate discovery, we synthesized a focused library of 48 carbazole PROTACs using a 
direct-to-biology (D2B) approach, enabling rapid evaluation of crude compounds prior to 
purification.3 Comparative studies of crude versus purified samples are underway to assess 
concordance in biological activity. This workflow is designed to streamline hit identification 
and reduce cycle times, highlighting the potential of carbazole-based PROTACs as innovative 
therapeutics against p53-driven cancers. 
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Abstract: Transcription factors are well-known examples of “undruggable” proteins, as they 

often lack suitable ligand-binding pockets for conventional inhibitors. ZEB1, in particular, is 

gaining attention as a key driver of cancer invasiveness and immunosuppression, yet its 

biological mechanisms remain poorly understood1. 

To investigate ZEB1 function, we developed oligonucleotide-based PROTACs (oligoPROTACs) 

as chemical tools to selectively induce its chemical knockdown in cancer cells2. In this talk, I 

will present our strategy, from the rational design of ZEB1-binding oligomers and target 

engagement validation through streptavidin pulldown assays, to their assembly into PROTACs 

via strain-promoted azide-alkyne cycloaddition (SPAAC), and discuss how this approach may 

provide new insights into the biology of transcription factors previously considered 

inaccessible.  
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Abstract: Environmental change, rising energy consumption and thus a rising demand for 
green and clean technologies is omnipresent in modern life and science. One-pot sequences, 
along with their analogs, allow for a more resource, time and energy efficient synthesis of 
complex compounds, eliminating the need for arbitrary purification of intermediates without 
a purpose beside reutilization in a follow-up synthesis.[1] The modern world is also one of 
displays, with organic light emitting diodes (OLEDs) emerging as a cheaper and more efficient 
development of light emitting diodes (LEDs) and other display technologies.[2] Hybrid-localized 
and charge-transfer (HLCT) emitters provide a solution to the problems other emitter types 
face, utilizing singlet and triplet excitons efficiently through reverse intersystem crossing from 
higher triplet excited states (high rISC).[3-5] 

     

In this work, 17 compounds were synthesized either via a lithiation-metalation-coupling (LiBS) 
one-pot analog or a lithiation-formylation-condensation (LiForK) one-pot sequences in decent 
to excellent yields between 47 and 99 %, eliminating the need for purification of the metalated 
or formylated intermediates. The resulting chromophores displayed either blue to green (LiBS) 
or red to infrared (LiForK) emission and were extensively characterized regarding their 
emissive and electrochemical properties and the results supported by TD-DFT calculations. Of 
the synthesized compounds, a variety showed a stark improvement regarding their emission 
quantum yield upon degassing, highlighting the triplet incorporation in their emission. 
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Abstract: Neuroblastoma1, a highly aggressive pediatric malignancy, is frequently driven by 

dysregulation of the G1 cell-cycle2 checkpoint through amplification or overexpression of 

cyclin-dependent kinases 4 and 6 (CDK4/6). Although first-generation CDK4/6 inhibitors have 

demonstrated clinical benefit in adult cancers, their efficacy in pediatric tumors remains 

limited, in part due to the kinase-independent scaffolding functions of CDK4/6 that persist 

despite catalytic inhibition. To overcome this challenge, we developed second-generation 

proteolysis-targeting chimeras (PROTACs) that induce selective degradation of CDK4/6, 

thereby eliminating both enzymatic and non-enzymatic functions. Using abemaciclib 

derivatives as the targeting ligands and recruiting cereblon (CRBN) as the E3 ubiquitin ligase, 

we generated novel CDK4/6 degraders that demonstrated superior potency compared to 

abemaciclib. Our lead compound reduced  IC₅₀ of ~10 nm. nearly tenfold lower than 

abemaciclib and induced potent, concentration dependent degradation of CDK4 and CDK6, 

achieving complete CDK6 degradation at ≥100 nM. Interestingly, our best PROTACs also 

degrade CDK9 at sub nM concentrations. Importantly, we successfully upscaled this highly 

potent compound to enable animal studies, underscoring its translational potential. These 

findings establish our CRBN-recruiting PROTAC as a promising next-generation CDK4/6/9 

degrader with the potential to enhance cell-cycle control, overcome resistance to kinase 

inhibitors, and provide durable antitumor effects in neuroblastoma and other pediatric 

tumors characterized by CDK4/6/9 dysregulation. 
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Abstract:  

Ammonia plays a pivotal role in multicomponent reactions (MCRs), serving as a key nitrogen 
source for constructing diverse nitrogen-containing scaffolds. However, its direct use—
whether as aqueous ammonia, alcoholic solutions, or gaseous NH₃—often presents significant 
drawbacks, including potential side reactions, poor solubility in organic solvents, volatility, and 
incompatibility with water-sensitive substrates. Conventional ammonia surrogates, such as 
ammonium acetate, ammonium formate, hexamethylenetetramine, urea and trityl amine 
have addressed some of these issues but remain limited in scope and reaction compatibility 
or sustainability. Herein, we introduce a novel reagent, 1,1,1-triphenyl-N-(trimethylsilyl)-l5-
phosphanimine that functions as a latent ammonia donor, releasing NH₃ in situ under MCR 
conditions without introducing excess water or highly basic media. This reagent exhibits broad 
solvent compatibility and operational simplicity, enabling its application in the Ugi four-
component reaction to afford target products in yields ranging from 20–70%, depending on 
substrate combinations and reaction conditions. The reagent’s tunable NH₃ release profile and 
mild byproduct spectrum open new avenues for ammonia delivery in complex synthetic 
environments, offering a valuable complement to the existing repertoire of ammonia sources. 
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Abstract 
 We present a green and practical protocol for the synthesis of α,β-unsaturated carbonyl 
compounds (enals) employing completely metal- and solvent-free conditions. Our method 
operates via a one-pot condensation strategy that obviates the need for catalysts, auxiliaries, 
or traditional organic solvents. By judicious selection of conditions, we achieve excellent 
atom-economy, high yields, and controllable E-selectivity, while avoiding metal contamination 
and solvent waste. 
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Abstract 
We describe herein a methodology for the one-pot and three-component reaction for the 
preparation of 2,3-disubstituted isoindolin-1-ones. Heating a mixture of 2-formylbenzoate, 
malonic compound, and amine in presence of acetic acid under protic solvent afforded the 
isoindoline-1-ones derivatives in good to excellent yields. The generality of the reaction was 
shown by the use of various aldehyde, CH-acid, and different amine derivatives. The good yield 
of the products, mild reaction conditions, and the use of simple starting materials are the main 
advantages of this method. 
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Abstract:  

This study presents a molecular docking analysis of a novel Alphasynuclein aggregates 

(Asyn-a) Positron Emission Tomography (PET) tracer library using a multicomponent reaction 

approach. The Asyn-a lacks of a pocket-like space due to the beta sheet stacking conformation. 

Nonetheless, this conformation provides a few channels for ligand interactions. The tracers 

that have been developed so far used a flat molecule approach in order to have interaction in 

these channels. In contrast, our proposed molecules have a non flat 3D arrangement which 

facilitates more effective molecular interactions. 

The Docking results showed that the designed molecules have good prediction poses 

in one of the main channels. This channel is conserved among the different types of 

synucleopathies which makes it more desired as the targeted binding region. The type of 

interactions obtained are heterogenous, and especially multiple hydrogen bonds. Each part of 

the molecule interacts with different residues from the channel in a “three point anchor” 

arrangement as result of the 3D arrangement. This results leads us to pursue the synthesis 

and radiolabeling of the most promising compounds in order to obtain an Asyn-a PET tracer. 
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Abstract:  

We present a scalable and eco-friendly strategy for generating diverse small-molecule libraries 

by combining a novel green isocyanide synthesis with high-throughput (HT) multicomponent 

reactions (MCRs). Conventional isocyanide preparation is restricted by narrow substrate 

scope, hazardous aqueous workups, and lengthy procedures. Our aqueous workup-free 

protocol delivers high-purity isocyanides in excellent yields, with broad functional group 

tolerance, reduced waste, and scalability from 0.2 mmol to 0.5 mol. 

These isocyanides were employed in Ugi and Passerini reactions with acrylic acid, aldehydes, 

and ammonia to synthesize acrylamides and acrylic esters. Libraries were produced in 96-well 

(0.5 mmol), as well as on multigram scale, demonstrating seamless scalability. Many products 

precipitated directly from reaction mixtures, enabling rapid isolation by filtration. The 

chemistry tolerates heterocycles, natural product fragments, unprotected sugars, and 

sensitive groups, and allows tuning of electrophile reactivity via substitution. 
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Protein-protein interactions (PPIs) play a central role in virtually every cellular process. These 

interactions are often weak and transient. NMR spectroscopy has the unique ability to provide 

information about these types of interactions, making NMR ideal for fragment-based 

screening, where the binary binding between low-affinity fragments and target proteins is 

studied. This type of NMR "binary screening" does not provide information about whether a 

compound can inhibit or dissociate protein-protein interactions. 

We have recently described an NMR-based assay for studying the effect of antagonists on 

protein-protein interactions. The method, called AIDA-NMR (for Antagonist Induced 

Dissociation Assay-NMR), belongs to the target protein-detected NMR screening methods and 

provides unambiguous information on whether an antagonist of a protein-protein interaction 

is strong enough to dissociate the complex (Bista, M. et al., 2009. Robust NMR screening for 

lead compounds using tryptophan-containing proteins. J. Amer. Chem. Soc. 131, 7500-7501). 

We believe that AIDA-NMR is a valuable complement to the well-known binary ligand-protein 

SAR-by-NMR assays, but also to the saturation transfer difference (STD) NMR experiment. 

Compared to STD, AIDA-NMR avoids the weaknesses of this experiment because AIDA-NMR 

provides control for compound aggregation and protein instability, two situations that lead to 

false positives. 

The application of NMR to the study of PPIs is illustrated by our studies of the interaction 

between small molecules and Mdm2 and small molecules and PD-L1 (Musielak et al., 2020. 

Competition NMR for Detection of Hit/Lead Inhibitors of Protein-Protein Interactions. 

Molecules 25, 3017).  

In almost all human cancers, the effectiveness of the p53 pathway is compromised, in part by 

overexpression of Mdm2. Restoring the impaired function of the single gene, p53, offers new 

avenues for cancer therapy. 

Blockade of the PD-1/PD-L1 immune checkpoint pathway has led to unprecedented results in 

cancer treatment in recent years. We will describe the NMR experiments used to study the 

interaction of small molecule compounds with PD-L1. These compounds can effectively block 

the PD-1/PD-L1 interaction.  



 
  



 


