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The Beilstein-Institut and open science

The non-profit Beilstein-Institut is one of the most respected organizations in the
communication and dissemination of high-quality information in chemistry. Since 1951, when
the foundation was established by the Max Planck Society, we have been fulfilling our mission
to support the scientific community by providing high-quality information that is essential for
research.

Our role has evolved over the years: from the production of the Beilstein Handbook and
Database, to being one of the first open access journal publishers in chemistry, to host of
interdisciplinary symposia and supporter of open data initiatives. We believe that free access to
scientific research results, giving everyone in the world an equal chance to participate in the
exchange of experimental findings and data, is the best way to advance science.

Open science is a new paradigm for scientific research. It is based on cooperation and creates
new ways to disseminate information and broaden knowledge through digital technologies and
new collaborative tools. It aims to make the primary outputs of publicly funded research results
— publications (open access) and the research data (open data) — publicly accessible in digital
format with no or minimal restriction.

The Beilstein-Institut supports open science and makes the results of its projects freely available
to the scientific community, which is an essential contribution to the foundation’s mission to
advance the chemical and related sciences. All journal articles, conference proceedings and
videos are open access to allow the worldwide, unhindered sharing and exchange of ideas. This
allows scientists, students, educators and the public the opportunity to inform themselves of
the latest developments in research and to build on these ideas to further advance scientific
knowledge.

Our two diamond open access journals, the Beilstein Journal of Organic Chemistry and the
Beilstein Journal of Nanotechnology, which we fully fund, have no fees for authors or readers.
Both journals are produced and managed by the Beilstein Editorial Office team, who work
together with a global scientific network of experts that are responsible for the peer review,
ensuring high quality science is published. In 2015, the Beilstein Journals were awarded the
DOAJ Seal which recognizes the exceptionally high level of publishing standards and best
practices adhering to these journals. Both journals publish thematic issues on subjects of high
contemporary interest; these are often edited by guest editors, further expanding our network
and outreach.



Launched in April 2019, a new addition to our publishing platform is the Beilstein Archives.
This is the preprint server for the Beilstein Journals. During the manuscript submission process,
authors have the option to request that the manuscript is posted as a preprint, which is the
version of the manuscript before peer review. Our preprints are posted on average within two
days, allowing authors to rapidly disseminate their research results and ensuring that they
claim priority for their work. Currently, over 30% of our authors select the preprint option.

The Beilstein-Institut runs two data standards projects: STRENDA which is concerned with the
reporting of enzymology data and MIRAGE which is working on guidelines for the reporting of
glycomics experimental results. Both of which are now widely accepted and acknowledged by
the scientific community.

The direct interaction and the exchange of thoughts and ideas between scientists are supported
by a program of regularly hosted symposia. These international meetings are organized by the
Beilstein-Institut and cover a variety of topics ranging from organic chemistry and biochemistry
to nanotechnology and open science as well as interdisciplinary meetings on contemporary
topics.

The Beilstein-Institut has been hosting symposia since 1988. Each meeting is always a unique
event with an open result: The Beilstein-Institut provides the framework and the lively and
intense exchange of thoughts and ideas of the participants turn it into a memorable and lasting
experience. The number of participants is usually limited to around 40 and the program is
designed specifically to allow sufficient time for discussions. In some ways the talks can be seen
as providing a catalyst for these discussions which often go on into the night and have led to
subsequent cooperation projects. The resulting exchange between researchers, at all stages of
their careers, is the underlying goal of the meeting and gives the Beilstein Symposium their
unique character.

Regularly updated information about our symposia is available at:
www.beilstein-symposia.org



http://www.beilstein-symposia.org/
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Overview

Organic synthesis has advanced remarkably in its ability to construct pharmaceutical
ingredients, natural products, agrochemicals, ligand architectures, and functional building
blocks for materials science. Yet many established methodologies continue to rely on labor-
intensive protecting-group strategies and costly purification steps inherent to classical “stop-
and-go” workflows. The upcoming symposium “Simple starts, complex ends: the power of one-
pot chemistry” will bring together researchers at the forefront of synthetic innovation to discuss
how multi-component one-pot methodologies are redefining efficiency, selectivity, and
sustainability in modern chemistry.

The program will explore how multi-step one-pot reactions and autonomous one-flask
processes offer powerful alternatives to traditional routes, enabling the rapid generation of
structural complexity from simple starting materials. Topics will include catalytic domino
sequences with high functional-group tolerance, streamlined protocols that eliminate
intermediate isolation, and strategies that approach the ideal of Pot, Atom, and Step Economy
(PASE). These advances illustrate how reaction cascades contribute to greener synthesis by
reducing waste, time, and operational demands.

A strong emphasis will be placed on applications across pharmaceutical and materials
chemistry. Discussions will highlight scalable catalytic systems, sustainable reaction design,
and emerging paradigms that minimize resource consumption while maximizing atom
efficiency. The scientific sessions will revisit key concepts such as reaction triggering, selectivity
control, and mechanistic understanding in multi-component systems, underscoring efforts to
enhance predictability and design in increasingly complex reaction networks.

Together, these themes will form a dynamic program showcasing how multi-component one-
pot reactions are transforming synthetic strategy, driving innovation toward cleaner, faster, and
more economical chemical production.

The symposium will cover, but is not limited to, the following:

/ One-pot methodologies for sustainable synthesis
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/ Catalytic domino sequences and reaction cascades

| Protecting-group-free strategies and step/pot economy
/ Applications in pharmaceuticals and materials

/ Mechanistic insights and selectivity control

|/ Green chemistry principles in multi-step reactions

/ Automation, integration, and future technologies in synthesis

Enjoy the symposium!

Scientific Committee

Thomas J. J. Miiller Svetlana B. Tsogoeva Daniel B. Werz
Heinrich Heine FAU Erlangen-Niirnberg  Albert Ludwig University
University Diisseldorf Germany of Freiburg
Germany Germany
Contact

Marti Recort-Fornals
Beilstein-Institut
Germany
mrecort@beilstein-institut.de
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Presentations of posters

Poster exhibition

On Tuesday, we will have a dedicated poster session and four flash talk sessions spread
throughout the day.

Location of the posters

The poster exhibition will be placed in the coffee room which is close to the conference room.
Your poster board will be marked with your poster number which is the same in the abstract
book.

Poster mounting

Please mount your poster before the session. You can start hanging them from Monday, after 5
PM. Your poster will be on display throughout the symposium. You are asked to remove all
poster materials from the board at the end of the meeting.

Poster material

The size of your poster board is 120 x 90 cm (height x width). Hanging material for the poster

boards will be provided on-site.

Presentations

The oral poster presentations will take place as indicated in the scientific program. The
presentations should not exceed 4 min. We will have an LCD projector connected to a Windows
PC available.
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Liability and insurance

The Beilstein-Institut will not be liable for any accident, theft or damage to property, nor for any
delays or modification in the program due to unforeseen circumstances.

Participants and accompanying persons are advised to arrange personal travel and health
insurance.

Scientific program

Monday, October 5

19: OWel coentee pt i on

19: 3Dinner
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List of posters

The poster presentation includes a short (4 min) oral presentation on Tuesday, October 6, and
the poster sessions. The posters will be displayed from Tuesday, October 6, to Thursday, October
8.
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LB Ring-expansion under palladium catalysis
09:20 Jieping Zhu
Laboratory of Synthesis and Natural Products, Institute of Chemical

Sciences and Engineering, Ecole Polytechnique Fédérale de Lausanne,
EPFL-SB-ISIC-LSPN, Switzerland

The one-carbon ring expansion reaction represents a fundamental transformation in organic
synthesis. Classical rearrangement-based strategies, relying on stepwise cationic or radical
pathways, often lead to poor migrating-group selectivity and the loss of stereochemical
integrity—as exemplified by the Tiffeneau—Demjanov[1] and Biichner—Curtius—Schlotterbeck
(BCS) reactions.[2] In this talk, we present the discovery of a palladium-catalyzed dyotropic
rearrangement[3,4] and its integration into strategic domino processes for the regio- and stereo-
selective one-carbon ring expansion and chain-extension reactions.[5]

References:
[1] Kohlbacher, S. M., Ionasz, V.-S., Lelo, L. & Pace, V. Monatsh. Chem. 2019, 150, 2011-2019.
[2] Candeias, N. R., Paterna, R. & Gois, P. M. P. Chem. Rev. 2016, 116, 2937-2981.

[3] For the definition of dyotropic rearrangement, see: M. T. Reetz, Angew. Chem. Int. Ed. 1972,
11, 129-130.

[4] ]. Cao, H. Wu, Q. Wang, J. Zhu, Nat. Chem. 2021, 13, 671-676.

[5] a) Feng, Q., Wang, Q., Zhu, J. Science 2023, 379, 1363-1368; b) Goélo, V., Wang, Q., Zhu, J.
Angew. Chem. Int. Ed. 2025, 64, €202511478; c) Gong, J., Wang, Q., Zhu, J. J. Am. Chem. Soc. 2026,
148, 17596-17602; d) Gong, J., Wang, Q., Zhu, J. Nat. Synth. 2026, 5, 721-729.
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ICEECEME  Facilitated assembly of polyheterocycles through
multiple and extended multicomponent reactions

Ouldouz Ghashghaei

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

Immunity, Inflammation and Cancer Group, Oncobell Program, Institut
d'Investigacid Biomeédica de Bellvitge-IDIBELL, 08907 L'Hospitalet de
Llobregat, Spain

The incorporation of heterocycles in multicomponent reactions (MCRs) unlocks novel
mechanistic pathways and may lead to unprecedented levels of structural diversity. Moreover,
due to the abundance of heterocyclic motifs in drugs, such transformations provide a rich
source for developing new and tunable bioactive scaffolds.[1]

In recent years, our team has explored this possibility using three main approaches: First, the
incorporation of poly-substituted heterocyclic components such as polyazines allows the
facilitated assembly of complex heterocycles through heterocyclic Multiple MCRs.[2,3] These
processes yield highly modular structures with several diversity points and promising
biological profiles. Second, the use of azole carbohydrates and similar precursors promotes the
possibility of coupling the initial classical MCR with subsequent domino events to assemble
more complex structures in a one-pot manner.[4] These Extended MCRs have enabled us to
develop single-step access to 6-substituted indolocarbazoles as highly potent ligands for the
Aryl Hydrocarbon receptor (AhR).[5] Finally, our group has applied the reaction space
charting[6] to address the multiparametric nature of MCRs with the aim of expanding their
synthetic reach, gaining further mechanistic insights, and eventually developing meaningful
applications. As an example, thorough mapping of the interactions among carbonyls, amines,
and isocyanoacetates led to the discovery of new multicomponent processes yielding 4-
imidazolones, a highly relevant scaffold in medicinal chemistry and chemical biology.[7]

Acknowledgements:

Funding from Ministerio de Ciencia e Innovacién (Spain) and the European Regional
Development Fund (EDFR) (PID2022-1391800B-100) is acknowledged.
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[1] Heterocycle-based Multicomponent Reactions. In Multicomponent Reactions: Applications
in Organic Synthesis and Drug Discovery, M. Giustiniano (Ed.), 2026, pp 489-512.

[2] Angew. Chem. Int. Ed., 2016, 55, 8994.

[3] Chem. Eur. J. 2018, 24, 14513.

[4] Angew. Chem. Int. Ed. 2021, 60, 2603.

[5] ACS Cent. Sci. 2025, 11, 629.
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ILECEME  Rapid assembly of molecular complexity from
simple enamide building blocks

Georg Manolikakes

Department of Chemistry, RPTU Kaiserslautern-Landau, Germany

The efficient assembly of structurally complex molecules containing multiple continuous
stereogenic centers still constitutes a tremendous challenge for any synthetic organic chemist.
In recent years, enamides have emerged as valuable tool for the construction of molecular
complexity.[1] Herein, novel methods for the modular synthesis of structurally divers scaffolds
from enamides as simple common building block will be presented:

i) a highly modular two-step procedure for the stereodivergent synthesis of all four possible
diastereomers of 1,3-diamine structures in high yields and stereoselectivities.[2]

ii) a novel method for the stereoselective construction pyrimido[2,1-aJisoindoles, a so far
difficult to access, heterocyclic scaffold, with three continuous stereocenters.[3]

iii) a novel domino reaction for the synthesis of tetrahydropyrans containing five continuous
stereogenic centers with an exceptionally high degree of diastereoselectivity[4] and subsequent
ring-opening reactions to acyclic molecules with up to five continuous stereogenic centers

iv) the synthesis of 2-oxyenamides and their application in the stereodivergent preparation of
1,3 diamino-2-alcohols.[5]

These methods enable the rapid assembly of structurally complex molecules bearing multiple
continuous stereocenters in a very efficient and operationally simple manner.
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[4] a) P. Kramer, J. Grimmer, M. Bolte, G. Manolikakes, Angew. Chem. Int. Ed. 2019, 58,
13056-13059; b) manuscript in preparation.
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ILEECEME  Diazoenals: Design and application to one-pot
synthesis of complex polycycles

Sreenivas Katukojvala

[ISER Bhopal, India

Over the past two decades of the 21st century, organocatalysis and metal catalysis have laid a
strong foundation for modern chemical synthesis. In this context, enals and diazo compounds
have emerged as versatile substrates for organocatalysis and transition-metal catalysis,
respectively. Inspired by these developments, my group has designed conceptually new, bench-
stable building blocks “conjugated diazoenals,” in which enal and diazo motifs are integrated
through m-conjugation.[1,2] These diazoenals serve as excellent substrates for new catalytic
activations (metal and organocatalysis). This presentation highlights the remarkable reactivity
of diazoenals, which creates rapid molecular complexity through unique cascade reactions
inaccessible via independent catalytic processes.[2-4] Further, these photoactive diazoenals
offer new cascade reactions enabling direct access to sp3-rich polycyclic scaffolds under benign
visible light conditions.[5,6]

References:

[1] S. G. Dawande et al. Angew. Chem. Int. Ed. 2014, 53, 4076, doi: 10.1002/anie.201400161.
[2] H. Chennamsetti et al. JACS Au 2024, 42099, doi: 10.1021/jacsau.4c00134.

[3]]. Kalepu et al. Angew. Chem. Int. Ed. 2016, 55, 7831, doi: 10.1002/anie.201600878.

[4] B. S. Lad et al. ACS Catalysis 2018, 8, 11807, doi: 10.1021/acscatal.8b03865

[5] S. Chatterjee et al. ChemRxiv 2024, doi: 10.26434/chemrxiv-2024-1bvwd-v2.

[6] S. Muduli et al. unpublished.
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ILEECEME  Pot economy in organocatalysis: simple starts
leading to complex biologically active molecules

Yujiro Hayashi

Department of Chemistry, Graduate School of Science, Tohoku University,
Sendai, Japan

Organocatalysis has emerged as a powerful and environmentally benign strategy in modern
synthetic chemistry. Our group, independently of Jorgensen’s group, discovered that
diphenylprolinol silyl ether serves as an exceptionally effective organocatalyst for reactions
proceeding through enamine and iminium ion intermediates. Although this catalyst readily
generates these intermediates from aldehydes and a,B-unsaturated aldehydes, it is intrinsically
a very weak base. This characteristic minimizes undesired interference with other reaction
pathways, rendering the catalyst particularly suitable for multi-step one-pot processes.

One-pot operations enable multiple bond-forming events and transformations to be executed
sequentially in a single vessel, thereby eliminating intermediate purification steps, reducing
chemical waste, and enhancing overall synthetic efficiency. As such, one-pot strategies
constitute not only a practical approach but also a green and sustainable methodology. In this
context, we have proposed the concept of “pot economy,” which should be regarded as an
important guiding principle in the design and planning of synthetic routes.

In this presentation, we will describe pot-economical syntheses of biologically active molecules,
including (-)-Kainic acid and Corey lactone, highlighting the utility of diphenylprolinol silyl
ether in streamlined organocatalytic one-pot sequences.
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ILECEME  Sustainable synthesis and functionalization of
bioactive heterocycles via organo- and photo-
autocatalysis

Svetlana B. Tsogoeva

Friedrich-Alexander-Universitat  Erlangen-Nurnberg, Department of
Chemistry and Pharmacy, Nikolaus-Fiebiger-Strae 10, 91058 Erlangen,
Germany

Domino and one-pot processes provide powerful tools for the economical and sustainable
construction of complex molecular architectures while reducing work-up steps.[1-6] Currently,
organo- and photo-autocatalysis are emerging as a powerful strategy for addressing
sustainability challenges by eliminating the need for external organo- and photo-catalysts.[7]
Recently, we disclosed an organo-autocatalyzed transamination metathesis of two C(sp?)-N
bonds in a cyclic substrate that allows for the challenging transformation to take place under
exceptionally mild reaction conditions at room temperature without external catalysts and/or
additives.[8] The in situ-formed pyrrolidinium salt acts as an H-bond donor organoautocatalyst,
facilitating a multi-step domino process that yields diverse N-substituted 1,4-dihydropyridines
(1,4-DHPs) with up to 95% yield.

Recently, we prepared dihydroquinazoline—guanidine fused heterocycles via a metal-free one-
pot protocol. These new systems combine biological activity with photophysical functionality,
showing anticancer potential alongside pronounced solvent-dependent optical properties.
Importantly, their intrinsic visible-light absorption enables photocatalyst-free C-H
hydroxylation, highlighting their potential as self-catalyzing systems.

Very recently, we introduced a self-catalyzed, visible-light-driven 6p-electrocyclization that
provides direct access to chromenopyrazolines from readily available acyl hydrazides.[9] This
transformation proceeds without photocatalysts or additives, exploiting substrate-intrinsic E/Z
isomerization and NH deprotonation to drive the reaction under mild conditions, affording
products in up to 96% vyield. This atom-economical approach offers a sustainable platform for
accessing biologically relevant scaffolds.

These new organo- and photo-autocatalyzed synthetic approaches that enable efficient access
to new heterocycles with relevance to life sciences will be presented in this talk.
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IE=CEM  Photon- and electron-induced pathways to
complexity

Magnus Rueping

KAUST, Saudi-Arabia
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WSRO From alkynes to arynes: carbo- and
heterocarbonation cascades

Daniel B. Werz

Institute of Organic Chemistry, Albert-Ludwigs-Universitat Freiburg,
Albertstrae 21, Germany

A characteristic feature of carbopalladation reactions is the syn-attack of the organo-palladium
species LnX[Pd]-R on the reacting m-system.[1] Such a step results in compounds bearing Pd and
R on the same side of the originating alkene moiety. Embedded into longer domino sequences
complex structures are efficiently obtained by a repetition of this syn-carbopalladation step. In
this way, linear oligoynes were cyclized in a dumbbell-mode and led to benzene-type structures
or higher oligoenes.[1]

We exploited this chemistry to synthesize not only chromans, isochromans[2] and
dibenzopentafulvalenes,[3] but also to access the most truncated m-helicenes which only
consist of a Z,Z,Z,..-oligoene chain that is fixed in an all s-cis arrangement.[4] All these domino
processes are based on a syn-carbopalladation cascade.

However, a carbopalladation cascade involving formal anti-carbopalladation steps opens new
avenues to create compounds with tetrasubstituted double bonds. Such a process was realized,

and mechanistically and computationally investigated. The synthetic potential was

demonstrated for the preparation of various oligocyclic frameworks (including natural products)
by making use of a variety of different terminating processes.[5] More recently, we extended

such cascades to initial thio- and aminopalladation steps using alkyne moieties,[6] but also

used arynes for cascade processes.[7,8]
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WECERE  Development of novel organic chemistry
methodologies utilizing aryne intermediates

Seojung Han

Department of Chemistry, Sogang University, 35 Baekbeom-ro, Mapo-
gu, Seoul 04107, South Korea

An efficient and transition-metal-free three-component reaction with benzynes formed in situ
from 2-(trimethylsilyl)aryl triflate, phosphites, and ketones was developed for the synthesis of
benzoxaphosphole 1-oxides. An array of benzoxaphosphole 1-oxides were prepared from both
activated and non-activated ketones in moderate to good yields with a broad functional group
tolerance.

Also, an efficient and straightforward method for the synthesis of aryl(alkynyl)phosphinates
was developed via a three-component coupling reaction involving arynes, phosphites, and
alkynes. An array of aryl(alkynyl)phosphinates were produced from both aryl and aliphatic
group-substituted acetylenes. This operationally simple reaction is tolerant to many functional
groups, affording various aryl(alkynyl)phosphinates in moderate to good yields. The synthetic
utility of alkynyl phosphinates afforded by this method was demonstrated by the elaboration
of the products into various phosphorus-containing compounds.

In addition, a straightforward, mild and transition-metal-free three-component coupling
reaction involving arynes, phosphites, and silyl fluorides was developed. Although the Si-F
bond is one of the strongest bonds, Si—C bond formation via Si-F bond cleavage with the
assistance of bidentate silicon and phosphonium Lewis acids has been successfully achieved.
This unprecedented strategy provides a facile approach for synthesizing ortho-silyl-substituted
aryl phosphonates. Notably, this method allows the use of not only dialkylarylsilyl fluorides
and diarylalkylsilyl fluorides but also triarylsilyl fluorides as coupling partners, which is
uncommon in the field of arylsilane synthesis.
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UECERE  Exploring the reactivity landscape of low-
coordinate boron species

Samer Gnaim

Weizmann Institute of Science, Israel

Low-coordinate and low-valent boron species occupy a unique position at the interface of main-
group chemistry and organic synthesis. Their unusual electronic structures enable bond
activation, insertion, and cycloaddition pathways that are often inaccessible to conventional
boron reagents. However, their synthetic potential has remained largely unexplored because
these highly reactive species are difficult to generate and control. Our research addresses this
challenge by designing stable and modular precursors that release reactive boron intermediates
under mild conditions, using aromatization as a powerful thermodynamic driving force. This
strategy enables the controlled generation of species such as oxoboranes and borylenes and
their interception by organic substrates to create new molecular frameworks and selective
functionalization pathways. Ultimately, we aim to transform low-coordinate and low-valent
boron species from fundamental chemical curiosities into practical reagents and intermediates
for reaction discovery and complex-molecule synthesis.
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UESIERE  One-pot asymmetric organocatalysis: a versatile
tool for constructing carboxylic acid derivatives

Alessandra Lattanzi

University of Salerno, Italy

The development of new methodologies for the catalytic asymmetric synthesis of carboxylic
acid derivatives remains a central theme in organic chemistry, driven by their prevalence as
key motifs in bioactive compounds and drugs.[1] In this context, our group has developed one-
pot organocatalytic strategies to access both privileged heterocyclic scaffolds and acyclic
structures. Sequential reactions utilize ester surrogates as reagents[2] or a valuable new class
of electron-poor epoxides as intermediates, delivering target products with high efficiency and
enantioselectivity.[3]

To showcase the synthetic utility of these protocols, we applied them to the preparation of
antidepressant drug Thiazesim, a key intermediate to potent antiemetic drug Aprepitant and
the antiplatelet drug Clopidogrel.
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HESEREE  chemoselectivity: the mother of invention in
one-pot multistep reaction design

Dennis G. Hall

Department of Chemistry, University of Alberta, Edmonton, AB, Canada,
T6G 2G2

Compared to contemporary advances in stereocontrol, concepts of chemoselectivity and site-
selectivity receive less attention in organic synthesis. Chemoselectivity is vital in the design of
new multicomponent and telescoped reactions as it dictates the overall feasibility and
usefulness of the developed methodology. To achieve efficiency and substrate generality,
control of reactivity between similar functional groups is achieved by careful optimization of
reagents and conditions. Recent examples from our laboratory will be demonstrated. Firstly, the
concept of migrative reductive amination (MRA) was developed as a new and economical
“skeletal-editing” method to prepare azaheterocycles and other secondary amines related to
drug intermediates and natural products. MRA is a complementary variant to the classic
reductive amination that provides isomeric amine products by way of a “one-pot” process
orchestrating three distinct reactions in a single flask, without solvent changes, using two
inexpensive, nontoxic, and mutually compatible reagents: a Zn(II) salt and a hydrosilane. In a
second example of chemoselectivity-enabled one-pot reactions, a mechanistically-guided
control of reactivity in transition metal-catalyzed cross-coupling of 1,2-dihaloalkenes provides
an effective monofunctionalization, including enantioselective desymmetrization, giving high-
value products from simple substrates. With the right conditions, control of chemoselectivity
and site-selectivity makes possible one-pot sequential cross-couplings that simplify the
synthesis of pharmaceutical intermediates.
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IWEEEEM  Sequentially Pd-catalyzed reactions - rapid
access to functional molecules in a one-pot
fashion

Thomas J. J. MuUller

Heinrich Heine University Dusseldorf, Faculty of Mathematics and
Natural Sciences, Institute of Organic Chemistry and Macromolecular
Chemistry, Universitatsstr. 1, D-40225 Dusseldorf, Germany

One-pot reactions — in a consecutive, sequential or domino fashion — are highly efficient and
efficacious routes to functional molecules in life and materials sciences. Heterocyclic systems
cover a vast spectrum of applications and are therefore highly interesting. Transition metal
catalyzed multi- component sequences have raised considerable attention since they enable
transformations with high tolerance of functional groups.l!! Likewise, sequentially Pd-
catalyzed processes have opened new avenues to one-pot syntheses of numerous classes of
heterocyclic frameworks.2-4l This one-pot methodological concept, is most elegantly applied
to the syntheses of various classes of functional heterocycles, ranging from functional
chromophoresh! to the key steps in very concise syntheses of marine alkaloids, 671 kinase
inhibitors, 8l and anti-infectiva.l*°!
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IUEEEEM  Catalysis and skeletal editing: a route to aromatic
compounds

Martin Kotora

Department of Organic Chemistry, Faculty of Science, Charles University,
Czech Republic

A combination of catalysis and skeletal editing offers a powerful tool for synthesis of molecules
with complex molecular scaffolds. Specifically, it could be used for converting various
molecules to a plethora of aromatic and heteroaromatic substances with 3D architectures.

In this presentation I would like to demonstrate that catalytic cyclotrimerization of suitably
substituted triynes gives rise to helical compounds possessing the helical indeno[2,1-
clfluorenedione moiety[1-3] that can be transformed into heterohelicenes or helicenes by using
Schmidt[4] or Biichner—Curtius—Schlotterbeck[5,6] reactions, respectively. In cases of
enantioselective cyclotrimerization,[2] transformation of highly enantioenriched helical
diketones (up to 99% ee) yields the corresponding chiral helicenes and heterohelicenes without
erosion of enantiopurity.[3] Appropriate reaction conditions for each transformation and
chiroptical properties of the obtained enantiomers will be discussed as well.
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IEEEEM  Electro-induced isocyanide-based
multicomponent reactions

Laurence Grimaud

ENS, France

Since the pioneering report of the oxidative three-component Passerini reaction using a
stoichiometric oxidant,[1] oxidative isocyanide-based multicomponent reactions (IMCRs) have
opened new avenues for accessing diverse chemical space from simple, stable alcohols and
amines.

By merging the unique advantages of electrosynthesis with IMCRs, we unlocked a series of
electro-driven Ugi-type transformations under remarkably mild and sustainable conditions.[2]
In collaboration with Dr. G. Vincent, we then extended this strategy to an electrooxidative
benzylic C-H functionalization using isocyanides as versatile coupling partners.[3] Building on
this momentum, we have recently proposed a direct electrocarbamoylation of electron-rich
arenes in a single step.[4]

Collectively, these contributions underscore the vast potential of merging electron transfer with
IMCRs to unlock new reactivity and streamline direct access to valuable molecular
architectures.
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IUBIESEM  Automation and miniaturization = acceleration:
exploring chemical space by acoustic droplet
ejection

Alexander DOmIing

Palacky University Olomouc, Czech Republic

In 2019, we introduced acoustic droplet ejection (ADE) into synthetic organic chemistry,
enabling reactions to be performed at the nanomole scale in highly miniaturized, automated
arrays. This approach allows thousands of reactions and novel compounds to be generated
rapidly while consuming only minute amounts of reagents and solvents, making chemical
experimentation faster, more economical, and more sustainable.

However, the greatest advantage of miniaturization is not simply speed or reduced cost - it is
the amount of chemical knowledge that can be generated. By systematically exploring
thousands of combinations of substrates, reagents, catalysts, and reaction conditions, ADE-
based experimentation can reveal reaction scope, limitations, unexpected reactivity, and
entirely new reaction pathways that would be difficult to uncover using conventional one-
reaction-at-a-time chemistry.

In this talk, I will illustrate how automation and nanoscale synthesis can transform the
exploration of organic reactions and chemical space, and how this shift from individual
experiments toward large, information-rich reaction datasets can accelerate the discovery of
new chemistry.
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ISR Multicomponent reactions in drug discovery and
pharmaceutical production

Eelco Ruijter

Department of Chemistry & Pharmaceutical Sciences, Amsterdam Institute
for Molecular & Life Sciences (AIMMS), Vrije Universiteit Amsterdam,
Netherlands

Multicomponent reactions (MCRs) have long been recognized as highly versatile tools for drug
discovery owing to their extraordinary potential for rapid library generation.[1] Moreover, the
continuous development of novel MCRs, including new variations of classical reactions, has
significantly expanded the coverage of chemical space that can be realized with MCR-based
strategies. In previous studies, we have often showcased the robustness and efficiency of new
MCR-based methods that we developed by the synthesis of various pharmaceuticals.[2] In the
process, we came to the increasing realization that MCRs by their very nature offer various
attributes that make them highly suitable for the sustainable and cost-efficient production of
APIs.[3] For instance, MCRs typically: 1) feature very high atom economy, 2) proceed under mild
conditions, and 3) do not require the addition of stoichiometric reagents. Moreover, the high
number of new bond formations in a typical MCR results in a very high step economy, indirectly
leading to a substantial reduction in waste generation. More recently, we have exploited our
expertise in multicomponent chemistry in the development of scalable MCR-based routes
towards important anti-infective agents, i.e. the SARS-CoV22 main protease inhibitor
nirmatrelvir[4] and the antimalarial agent ganaplacide as potentially cost-competitive routes
for the production of these key global health drugs. I will discuss the key roles MCRs have played
in route development, strategic considerations in MCR-based approaches, and how the
development of robust MCR-based routes can contribute to the discovery of second-generation
drugs.
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B  Can we design better catalysts for organic
synthesis?

Petri M. Pihko

University of Jyvaskyla, Department of Chemistry and Nanoscience
Centre, Jyvaskyla, Finland

Traditionally, synthetic chemists have used reactive reagents such as strong bases or strong
acids to promote C-C bond forming reactions. In stark contrast, most biosynthetic reactions
operate under relatively mild acid or base catalysis, and strong bases or strong acids are not
needed. Inspired by the precedents set by organocatalytic enzymes where the strongest bases
are carboxylates (Asp or Glu side chains), and strong acids are avoided altogether, we have
exploring whether we could emulate some of these catalytic blueprints in the laboratory.
Examples in this area from our recent organocatalytic alkyne deprotonation reactions,[1] mild
acid-catalysed Claisen rearrangements,[2] and foldamer-type organocatalysts that can be
inhibited by simple halide ions [3], and this talk focuses on the design principles behind these
catalysts.
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IEEEEM  Multicomponent polymerizations for chalcogen-
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Chalcogen-containing polymers have attracted increasing attention, owing to their fascinating
properties such as high refractive indices, metal coordination ability, self-healing capability,
optoelectronic property, and so on. Currently, the lack of economic monomers and efficient
synthetic approaches are the main challenges for the development of chalcogen-containing
polymers. Elemental sulfur with large surplus from worldwide petroluem industry, and
elemental selenium as byproduct from metal refinery industry, are hence idea sources for the
preparation of chalcogen-containing polymers. In this talk, a series of elemental sulfur-based
multicomponent polymerizations (MCPs) will be introduced to directly convert elemental sulfur
to sulfur-containing polymers such as polythioamides, polythioureas, polythiocarbonates, and
polythiophenes with well-defined structures, good solubility, high yields, and high molecular
weights (Mws) in one step. For example, a KF-assisted MCP of sulfur, CH2Cl2, and aromatic
diamines has enabled efficient and economic synthesis of various aromatic polythioureas.
Moreover, through the efficient room temperature polymerization of elemental sulfur/selenium
and alkynone, non-emissive poly(1,4-dithiin)s/poly(1,4-diselenin)s could be afforded, which
could be completely transformed to emissive polythiophenes/polyselenophenes upon heating
or oxidation. These chalcogen-containing polymers could exhibit tunable thermal properties,
mechanical properties, optical characteristics, and degradability, making them promising
candidates for applications including precious metal enrichment and recovery, high-refractive-
index materials, and solid-state electrolytes. These MCPs are economic, efficient, and
convenient tools for the direct conversion from elemental sulfur/selenium to profitable
functional polymers, which could accelerate the development of chalcogen-
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