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The 56" edition of the Biirgenstock conference was held on May
7-11,2023, in Brunnen, an idyllic Swiss village of canton Schwyz,
hosting attendees in the Seehotel Waldstitterhof with a panoramic
view of the lake Lucerne and the Swiss Alps (Fig. 1). When asked
about the Biirgenstock conference, many attendees would describe
it as one of the most esteemed and unique meetings in the field.
The Swiss Chemical Society (SCS) Conference on Stereochemis-
try, better known as the Biirgenstock conference, has a longstanding
tradition dating back to 1965, welcoming international academic
and industrial experts from diverse fields of chemistry. This invi-
tation-only event has been praised for its unparalleled immersive
setup featuring a panel of speakers at the pinnacle of their careers.
The list of attendees traditionally remains a well-kept secret until
the event’s opening, adding an element of anticipation and excite-
ment to the occasion. Delivering a plenary talk at this event is a
once-in-a-lifetime opportunity, as presenting more than once is usu-
ally reserved for those who have transitioned across different fields.
The level of expertise within a relatively small number of attendees
further contributes to a unique atmosphere and the level of discus-
sions during the Q&A session following each talk. The conference
also provides ample formal and informal networking opportunities,
augmented by the fact that the conference hotel serves as the venue.

The organization of this year’s Biirgenstock Conference was led
by President Alois Fiirstner from the Max Planck Institute Miilheim
an der Ruhr and Vice-President Erick Carreira from ETH Zurich. The
Guest of Honor was Andreas Pfaltz from the University of Basel,
and the Organizing Committee involved Fabrice Gallou (Novartis),
Cristina Nevado (University of Zurich), Francesca Paradisi (Univer-
sity of Bern), Maud Reiter (Firmenich), Thomas Ward (University
of Basel), and Jérome Waser (EPFL) (Fig. 2). The organizing com-
mittee, along with assistants Pablo Diaz-Kruik (University of Bern),
Mikus Purin$ (EPFL), and Dongping Chen (University of Basel),
contributed to the success of the event.

Fig. 1. Impression from the 56" Biirgenstock Conference in Brunnen,
Switzerland. Photo credit: Jovana V. Mili¢.
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Fig. 2. Organizing committee of the 56" Burgenstock Conference in
Brunnen, Switzerland. From left to right: Fabrice Gallou, Thomas Ward,

Francesca Paradisi, Alois Furstner, Cristina Nevado, Maud Reiter, and
Jérébme Waser. Photo credit: Richard Smith (Helv. Chim. Acta).

One of the significant aspects of the conference is the Junior
Scientist Participants (JSP) Program, made possible with the
support of the Division of Fundamental Research of the Swiss
Chemical Society and sponsors, including Thieme, Science, Na-
ture Synthesis, Helvetica Chimica Acta, and Syngenta. Each year,
10-15 selected scientists in the early stages of their academic or
industrial careers are awarded fellowships to attend the Biirgen-
stock conference. The JSP 2023 fellows (Fig. 3) were Athina An-
astasaki (ETH Zurich), Clément Camp (CPE Lyon), Alicia Casitas
(University of Marburg), Aurélien de la Torre (Institut de Chimie
Moléculaire et des Matériaux d’Orsay), Adrian Gomez Suarez
(University of Wuppertal), Max M. Hansmann (Technische Uni-
versitdt Dortmund), Quentin Lefebvre (Spirochem AG), Jovana
V. Mili¢ (University of Fribourg), Constanze N. Neumann (MPI
Miilheim), Wade F. Petersen (University of Cape Town), Marc
Reid (University of Strathclyde), Loic Roch (Atinary Technolo-
gies Inc.), Ben Schumann (Imperial College London), Christo-
pher J. Teskey (RWTH Aachen), Zachary Wickens (University of
Wisconsin-Madison), Sidney M. Wilkerson-Hill (UNC Chapel
Hill), and Cayetana Zarate (Janssen Pharmaceuticals).
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ISP Fellows 2023 — The Scientific Leaders of the next Generation B

Fig. 3. The JSP 2023 Fellows. Photo credit: Jeannette Meier Kamer
(Maier & Kamer GmbH) and SCS.
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The scientific program featured an engaging lineup of speakers
over five days, encompassing a diverse range of topics and dis-
cussions that spanned various areas of chemistry and related dis-
ciplines, including organic synthesis, catalysis, main group and
organometallic chemistry, biochemistry, process chemistry, ma-
terial chemistry, spectroscopy, and theoretical chemistry.

Following the registration and the wel-
come dinner, including an inspiring speech
by President Fiirstner, the first day opened
with a lecture by Tanja Gaich (University
of Konstanz). She discussed ‘The Total
Synthesis of Cyclotaxanes — a Deconvolu-
tion Approach’ in a session chaired by Er-
ick Carreira (ETH Zurich). Gaich provided
a broader perspective on the taxoid family
synthesis and prior efforts to access the
taxane corel!l:2l beyond the biosynthetic
route,3! introducing synthetic challenges and solutions toward a
deconvolution strategy to access cyclotaxane scaffolds.

Tanja Gaich

The second day began with a morning ses-
sion, chaired by Eva Hevia (University of
Bern), including Ryan Gilmour (Univer-
sity of Miinster), who talked about ‘Illumi-
nating Alkene Isomerisation: From Basic
Principles to Application in Stereocon-
trolled Polyene Synthesis’. He provided a
perspective on his research influenced by
Swiss chemistry mentors and pioneers. In-
spired by the biomimetic approaches!* and
ratchet mechanisms, 3! Gilmour introduced
‘directionality’ to olefin E—Z isomerization via selective energy
transfer.[®) He shared mechanistic insights!”l and showcased the
utility of this ‘contra-thermodynamic’ approach in the emulation
of coumarin biosynthesis!® and the synthesis of conjugated vinyl
organometallics,®-!1l and polyenes,!'2:13] leaving a question of
whether isomerization could reach ‘strategy-level status’.[14]

Ryan Gilmour

The morning session continued with Sun-
Suke Chiba (Nanyang Technological Uni-
versity) presenting on ‘Synthetic Chemis-
try with Main Group Metal Hydrides’. He
outlined various synthetic approaches,!!5]
with a special focus on the counter-ion
metathesis with Nal for activating NaH
as a hydride source.[!0] He exemplified the
versatility of this system in several syn-
thetic transformations, such as the hydride
reduction of carboxamides and aliphatic
amides!!6-181 and the hydro-functionalization of unsaturated
bonds, among others.[!°! This opened the path for further re-
activities of main group metal hydrides, including KH?01 and
organomagnesium reagents.21.22]

SunSuke Chiba

The afternoon sessions, chaired by Rebec-
ca Buller (ZHAW School of Life Sciences
and Facility Management, Widenswil,
Switzerland), shifted the focus from syn-
thetic chemistry to chemical biology. The
session commenced with Emily Balskus
(Harvard University) delving into ‘De-
ciphering the Human Microbiome with
Chemistry’. She highlighted the influence
of the microorganisms comprising the hu-
man gut microbiome, discussing the ef-
forts to identify the link between chemical
processes carried out by the gut microbiome and diseases like
colorectal cancer (CRC). Balskus described the characterization
of the metabolic activity of colibactin, a genotoxin produced by
gut microbes associated with CRC. Utilizing untargeted DNA
‘adductomics’ and chemical synthesis, her team identified that
colibactin modifies DNA through an unusual electrophilic cy-
clopropanel3l and elucidated the biosynthetic mechanism behind
the activity.[?*l Finally, she revealed how colibactin production
can impact the microbiome,!?! offering a molecular perspective
to gut microbial activities with potential application in the treat-
ment and prevention of diseases.

The session was followed by selected ‘flash’ presentations,
highlighting some of the research presented at the poster session,
including those by JSP Fellows. Rebecca Buller’s presentation
focused on algorithm-aided enzyme engineering; Aurélien de la
Torre (Institut de Chimie Moléculaire et des Matériaux d’Orsay)
walked us through the total synthesis of Lucidumone; Jovana
V. Mili¢ (Adolphe Merkle Institute, University of Fribourg) dis-
cussed the role of supramolecular engineering to control hybrid
materials in photovoltaics; Bern Schumann (Imperial College
London) talked about the development of biorthogonal precision
tools; and Nicole Goodwin explained how drug-discovery is ac-
celerated through automated end-to-end direct-to-biology (D2B)
at GSK. After the series of presentations, attendees had the op-
portunity to exchange ideas at the poster session featuring a wide
range of topics.

Rebecca Buller and
Emilie Balskus

The evening session featured Petra
Schwille (Max Planck Institute for Bio-
chemistry) discussing ‘Minimal Cell Divi-
sion by Design’. Following the question
on what are the minimal requirements for
a functional cell,[2¢] Schwille addressed
functional models based on proteins with
the aim to assemble protocell-mimicking
vesicles. Considering that life requires
creating and maintaining order, includ-
ing self-organization through a constant
flow of energy, she explored the approaches to engineer system
division or replication.?”] Her team further investigated a self-
organizing system at the basis of cell division and modeled the
mechanics of the process for a better understanding of the re-
quirements for the division of the vesicles, such as contraction
and the formation of ring-like structures.[?’-2°] Schwille and her
team considered other mechanisms(29301 and she concluded that
nature’s complexity is not a requirement for life, yet it ensures
stability, enabling competition and evolution. She also hinted at
the perspectives for further understanding cell design involving
artificial intelligence approaches to complex functions.

Petra Schwille
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On the third day, the morning session was
moderatedby DonHilvert(ETHZurich)and
started with Serena DeBeer (Max Planck
Institute for Chemical Energy Conversion)
sharing insights on ‘Making and Breaking
Bonds: Spectroscopic Studies of Energy
Converting Enzymes’ . She emphasized
the importance of interdisciplinarity and
highlighted the role of X-ray spectroscopy
in providing atomic-level insights, offering
examples of its use in understanding the
biological machinery for nitrogen activation of nitrogenases.3!]
For instance, she used X-ray emission spectroscopy (XES) to
analyze the active site of FeMo cofactor32! and X-ray absorption
spectroscopy (XAS) to determine the local electronic structure.
133.341 Finally, combining XES and small angle X-ray scattering
(SAXS) provided more insights into the enzyme structure, offer-
ing a comprehensive assessment across length scales,3>-371 while
spectroelectrochemical approaches!?! complemented the analy-
sis for metalloenzymes and biohybrids with altered function.

Serena DeBeer

Joseph Moran (University of Stras-
bourg) followed with a talk on ‘A Meta-
bolic Approach to the Origin of Life’. He
considered life from the perspective of a
dynamic steady-state in the efforts to de-
cipher prebiotic chemistry at its origin.!
The dynamics triggering spontaneous or-
der in living systems were assumed to be
driven by external stimuli, with (photo)re-
dox chemistry playing an important role.
To address these questions on the origin of
life, he focused on nonenzymatic reactions at the core of proto-
metabolism, 40l exploring the role of metals comprising enzymat-
ic cofactors 1421 in early carbon-carbon bond formations*3! and
other metabolic transformations.*4 Finally, he argued that these
metabolic pathways predated genetic information and discussed
the possible role of the environment in the process.

Joseph Moran

The afternoon traditionally allowed the participants to engage
in activities outside of the scientific program. The rainy weather
that accompanied the event throughout the week cleared up,
allowing attendees to enjoy outdoor activities. From boat trips
and funicular rides to hiking trails that catered to diverse prefer-
ences, everyone had the chance to explore breathtaking locations
like Sisikon, Seelisberg, Rigi Mountain, and the Riitli meadow.

The fourth day opened with a morning ses-
sion chaired by Manuel Alcarazo (Georg
August Universitit Gottingen), where Tim
Donohoe (University of Oxford) present-
ed on ‘Hydrogen Borrowing Catalysis and
Organic Synthesis’. He discussed the ver-
satility of ‘hydrogen borrowing’ strategies,
which expand the utility of commodity al-
cohols toward various transformations us-
ing readily available catalysts under mild
conditions.[*3] The potential was show-
cased in methylation,[#6471 alkylation with higher alcohols, #8491
annulation,[%311 reductive functionalization,[>2-551 and applica-
tions to total synthesis.

Tim Donohoe

Next, Sukbok Chang (Korea Advanced
Institute of Science and Technology) dis-
cussed ‘C-H Amidation Reactions via Ni-
trenoid Transfer: Validation of Its Interme-
diacy’. He provided an overview of his
research developments relying on C-H
activation reactions towards the formation
of inter- and intramolecular C-N bonds us-
ing Ir, Cu and Ni catalysis.[5¢-57I Chang also
revealed the possibility of relying on X-ray
photocrystallography!38! through light-in-
duced structural changes to assess metal complexes, such as in
photochemical acyl nitrenoid transfer reactions.

Sukbok Chang

In the afternoon session chaired by Ed-
ouard Godineau (Syngenta), Margaret
Faul (Amgen Inc.) shared insights on ‘In-
novative Strategies in the Development of
Novel Therapeutics’. She provided a deep
dive into process development and con-
tinuous manufacturing, showcasing how
increased molecular complexity and ac-
celerated timelines drive innovation of ad-
vanced manufacturing technologies. Fur-
thermore, she addressed the importance of
strategic investment in automation and provided examples of the
application of high-throughput and computational modeling to
drive drug development and manufacturing.59-611 Finally, with
a reminder of serendipity in scientific discovery, she left the au-
dience with a saying that “imperfect action is often better than
perfect inaction”.

Before the second poster session, attendees had the oppor-
tunity to enjoy five short presentations. Alicia Casitas (Philipps-
Universitat Marburg) explained how high valent iron alkynyl
and cyanide complexes can be synthesized using hypervalent
iodine(1m1) reagents; Laurence Grimaud (Ecole Normale Su-
périeure, PSL University, Sorbonne Université) talked about the
applicability of microkinetic models and machine learning yield
prediction tools (NiCOlit) in nickel catalysis; and entrepreneur
Loic Roch (Atinary Technologies Inc., Lausanne) explained
how Atinary makes experiment planning more accessible and
leverages data at full potential through no-code machine learn-
ing optimization platforms. Mario Waser (Johannes Kepler
University) showcased the use of Lewis bases as catalysts in the
asymmetric synthesis of chiral oxygen-containing heterocycles
using allenoates, while Zachary Wickens (University of Wis-
consin-Madison) talked about selective synthesis using electro-
chemistry and photochemistry focusing on alkene functional-
ization.

Margaret Faul

The evening session featured Ryan Shenvi
(Scripps University), who explored ‘Natu-
ral Product Synthesis Through the Lens of
Informatics’. He shared a perspective on
synthesis as navigation of chemical space,
enabling analog synthesis and opening
diverse routes toward new functions.62!
While arguing that small changes in the
chemical space (e.g., via divergent syn-
thesis) do not necessarily alter the func-
tion, he encouraged alternate connections
to provide new opportunities for discovery through dynamic stra-
tegic bond analysis with representative examples in total synthe-
Sis.[63-65]

The evening closed with a memorable concert by Duo Ne-
biolo-Marenco (Non-Solo Tango by Alessio Nebiolo, guitar and
Nadio Marenco, accordion), an original duo quite distinct from

Ryan Shenvi
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classical chamber ensembles. The concert reflected the musical
taste of President Fiirstner and was an excellent prelude to the
following farewell get-together.

On the final day, the morning session was
moderated by former conference president
Janine Cossy (Ecole Supérieure de Phy-
sique et Chimie Industrielles de la Ville de
Paris). First, Didier Bourissou (Institut de
Chimie de Toulouse) presented on ‘Gold, a
Noble but Reactive Metal, and a Unique
Catalyst’. He provided a tour de force on
the synthesis of gold complexes and their
application in Au(1)/Au(1r) catalysis.[66-68]
His talk commenced with the synthesis of
Au(1) complexes with carefully designed ligands to investigate
stoichiometric fundamental steps in cross-coupling, including
oxidative addition to C(sp?)-halogen bonds. He then ventured
into Au catalysis showing examples of C—H arylation, alkene
functionalization, and C-N cross-coupling reactions. He closed
with recent work on the reactivity of m-allyl Au(1ir) complexes.[69)

Didier Bourissou

The final speaker of the conference was
Frank Neese (Max Planck Institute for
Chemical Energy Conversion), who
shared insights on ‘Why it is Fun to be
a Theoretician Working in Catalysis’.
In his presentation, centered on the ad-
vancement of computational molecular
spectroscopy methods, he aimed at under-
standing molecular properties and reaction
mechanisms. He emphasized that “the best
methods are created by people who want
to solve a problem.”l70-72 Tllustrating the practicality of compu-
tational approaches, he highlighted the use of tools like ORCA in
deciphering magnetic properties and gaining insights into reac-
tion mechanisms by computing the electronic structures of po-
tential intermediates.[73]

The conference concluded with the announcement of the 57%
Biirgenstock conference in 2025, which will be chaired by Erick
Carreira (ETH Zurich). Moreover, Cristina Nevado stepped down
from the organizing committee (Fig. 4, left), while Karl Gade-
mann joined as a new member. The 2025 vice-president was in-
troduced, José Luis Mascarefias from Santiago de Compostela

Frank Neese

University in Spain. Throughout the conference, attendees had
the opportunity to engage with distinguished speakers and par-
ticipants across a broad range of disciplines, fostering scientific
exchange, inspiring collaborations, and this report (Fig. 4, right).
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