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A Transatlantic Connection

The I Island2 Chem Conference was born from a shared academic lineage linking two scientific
communities: chemists from Tenerife who completed their training at Columbia University, and
the colleagues and mentors who welcomed them in New York.

Today, the | Island2 Chem Conference celebrates a shared past—and builds the foundations
for the next generation of transatlantic scientific collaboration.

| Island? Chem Conference
BRIDGING TENERIFE & MANHATTAN



m | Island? Chem Conference
BRIDGING TENERIFE & MANHATTAN

Scientific & organizing committee

Presidents
Juan . Padrén | Alison J. Frontier | Maria L. Souto
Vicepresident
Maria Victoria Sinka.
Secretaries
Juan M. Lopez-Soria | Daniel A. Cruz
Technical secretary
Ezequiel de Quintana Morales
Vocals

Luana Grmusa | Ignacio Padrén | Maria Castillo | David Herrero

gtn Ii{‘(])eclﬁggter@w"c& u de :-‘;e"r;g‘i‘?‘g CSIC



m | Istand® Chern Conference
BRIDGING TEMERIFE & MANHATTAN

Venue

Urgue
3
G

Dsé:’-f‘ﬂ

amt

Saa
; ide Jnvestigacia
A Campus =, “l'rangifl.c..I X

Anchieta

an

- Para
“_Servidgiode
Infarmaciony
Oriéntacion




| Island? Chem Conference
BRIDGING TEMERIFE & MANHATTAN

Conference Program

2" sept
8:00-11:30 Registration
8:30 —9:00 Opening
) ) Plenary Lecture
9:00-9:45 Pauline Chiu
9:45 - 10:00 Discussion
10:00 — 10:20 Alison J. Frontier
10:20 —10:30 Discussion
10:30 — 10:50 Alicia Regueiro-Ren
10:50 - 11:00 Discussion
11:00-11:30 Coffee / Poster session
Flash Communications
FC1: | Nasri Nesnas
FC2: | Ignacio Padrén
11:30 — 12:00 FC3: | Maykell Suéarez
FC4: | Alicia Boto
FC5: | Jorge Follana-Berna
FC6: | Maria Gonzalez- Linares
12:00 —12:20 Juan |. Padrén
12:20 - 12:30 Discussion
12:30 — 12:50 Maria Luisa Souto
12:50 — 13:00 Discussion
13:00 -13:30 Lunch
13:30 - 15:30
15:30 — 15:50 Xuefei Huang
15:50 — 16:00 Discussion
16:00 — 16:20 Babak Borhan
16:20 — 16:30 Discussion
Flash Communications
FC7: | Juan F. Rodriguez-Caro
FC8: | Maksim Bratukhin
16:30 — 17:00 FC9: | Sergio Magistrelli
FC10: | Barbara Socas
FC11: | Fernando Fernandez-Lazaro
FC12: | Dacil Hernandez
) . Plenary Lecture
17:00 — 17:45 Ohyun Kwon
17:45 - 18:00 Discussion
19:30 Welcome cocktail*
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Conference Program (cont.)

3" sept 4t sept
9:00 — 9:45 PIen_ary Lecture Plenary Lecture
) ) Antonio Echavarren Helma Wennemers
9:45 - 10:00 Discussion Discussion
10:00 — 10:20 Olalla Nieto Faza Tomas Martin
10:20 - 10:30 Discussion Discussion
10:30 — 10:50 Scott Edmondson Harry Stern
10:50 — 11:00 Discussion Discussion
11:00-11:30 Coffee / Poster sesion Coffee / Poster session
Flash Communications Flash Communications
FC13: | Daniel Pérez FC18: | Pablo Delgado
FC14: | Daniel A. Cruz FC19: | Mitzi Rodriguez
11:30 - 12:00 | FC15: | Fernando Lobo FC20: | Maria Castillo-Orenes
FC16: | Manuel R. Lopez FC21: | David Herrero-Navarro
FC17: | Davide A. Coppini FC22: | Luana Grmusa
OC: | Angela Sastre-Santos FC23: | Humberto A. Rodriguez
12:00 — 12:20 Diego Pefia Mercedes Torneiro
12:20 - 12:30 Discussion Discussion
12:30 - 12:50 Christian Melander ety Lesil e (L2e0 - 2ty
Colin Nuckolls
12:50 — 13:00 Discussion Discussion (13:15 — 13:30)
. , Closing & awards ceremony (13:30 —
13:00 - 13:30 Trip to Teide & Lunch 13:45)
13:30 — 15:30 Closing lunch (14:15)
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(4+3) CYCLOADDITIONS OF EPOXY ENOLSILANES TOWARD
THE TOTAL SYNTHESIS OF NATURAL PRODUCTS

Pauline Chiu, Yun He, Ruby L. Y. Chan, and Jesse Ling
Department of Chemistry and the State Key Laboratory of Synthetic Chemistry,
The University of Hong Kong, Pokfulam Road, Hong Kong, P. R. China
e-mail: pchiu@hku.hk

Keywords: cycloaddition, total synthesis, dearomatization

(4+3) Cycloaddition is a convergent reaction for the assembly of seven-membered carbocycles.
We have been employing epoxy enolsilanes as dienophiles in these reactions, which were found
to be able to engage a wide variety of aromatic compounds to react as dienes intramolecularly,
resulting in their dearomatizations. This includes not only furan, but also pyrroles, thiophenes,
benzenes and polyaromatics.-3]

We have applied this reaction in synthetic studies of various natural products,* most recently
tubingensin B, a natural product isolated from the fungus Aspergillus tubingensis in 1989, having
a bicyclo[3.2.2]nonane core, as well as five stereogenic centers. We present our studies and
explorations on a synthetic strategy toward this natural product that employs as the key reaction,
an intramolecular (4+3) cycloaddition that results in the dearomatizations of benzenoids, to build
the polycyclic framework. We will also present fundamental computational studies on the (4+3)
cycloadditions involving epoxy enolsilanes, to explain the rather unexpectedly facile
dearomatizing cycloaddition.
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69% yield single diastereomer Tubingensin B
anti-viral, cytotoxic
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ITERATIVE CYCLIZATION STRATEGIES FOR ORGANIC SYNTHESIS

Alison J. Frontier

University of Rochester, Rochester NY 14627

USA e-mail: alison.frontier@rochester.edu

Keywords: pericyclic, cationic, cyclization, diastereoselective

The development of new iterative cyclization strategies for rapid assembly of complex molecules
will be described. These strategies have arisen from our work on the halo-Nazarov
electrocyclization, a cationic process that occurs diastereospecifically. The reaction cascades
combine halo-alkynyl Prins coupling, followed by different variants of the halo-Nazarov
cyclization, and involve a series of cationic intermediates. The cationic cascades resemble
classical polyene cyclization, but follow irregular patterns to deliver a variety of densely
functionalized scaffolds in one or two steps. A range of fused and spirocyclic ring systems can
be accessed, containing functionalized cyclopentanes, oxygen and nitrogen heterocycles, and a
vinyl halide synthetic handle. The sequences are highly diastereoselective, and can produce
enantiopure adducts. The strategy has been applied successfully to the total synthesis of
tubingensin A.

Strategically, the method couples two simple precursors: an enyne/ arenyne and the carbonyl
derivative that serves as the initiating carbon. The initiating carbon (in blue) can be an aldehyde,
ketone, imine, N,O-acetal, acetal, ketal or enol ether, and subsequent iterative cyclization
converts the initiating carbon into an sp? center (blue) within a polycyclic framework.

1- 2 steps
+ O g@
using H* and HFIP
. oxocarbenium
arenes/ enynes bearing or imine

primary or secondary alcohols

from ketone or
from aldehyde from aldehyde enol ether

HO X

.
LS
from acetal or

aldehyde from pthalimide

from N,O-acetal from aldehyde
>20:1 dr; »99:1 er =>20:1 dr; >99:1 er

from ketone
tubingensin A
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THE EVOLUTION OF HIV-1 MATURATION INHIBITORS:
INVENTION OF VH-937

Alicia Regueiro-Ren

Bristol Myers Squibb

alicia.regueiroren@bms.com

HIV-1 maturation inhibitors block a late step in viral replication by preventing proper Gag
cleavage, producing non-infectious virions, but early therapeutic agents faced major limitations.
The first-in-class compound bevirimat showed clinical activity yet failed due to sensitivity to Gag
polymorphisms, poor solubility, high protein binding, and dosing burdens. Second-generation
GSK3532795 improved potency and polymorphism coverage and showed Phase lla efficacy, but
was discontinued because of resistance and gastrointestinal side effects in later trials.
Subsequent optimization yielded GSK3640254, which enhanced activity against resistant variants
and demonstrated dose-dependent viral load reductions, and ultimately VH-937, which achieved
the strongest antiviral and resistance profile along with favorable pharmacokinetics and a long
half-life enabling once-weekly oral dosing, reflecting steady progress toward more effective and
patient-convenient HIV-1 maturation inhibitors.
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IRON(II)-CATALYZED CATIONIC CYCLIZATION REACTIONS: APPLICATIONS IN

NATURAL PRODUCT SYNTHESIS IL3

Juan |. Padron

anstituto de Productos Naturales y Agrobiologia, Consejo Superior de Investigaciones
Cientificas (IPNA-CSIC), Avda. Astrofisico Francisco Sanchez, 3, 38206 La Laguna, Tenerife,
Spain

e-mail: jipadron@ipna.csic.es

Keywords: Iron catalysis, cationic cyclization, Prins reaction, oxacycles, azacycles, natural
products, sustainable synthesis.

Heterocyclic motifs are ubiquitous structural elements in biologically active natural products and
medicinally relevant compounds, making the development of efficient and sustainable methods
for their synthesis a longstanding objective in organic chemistry. Among the available strategies,
cationic cyclization reactions have emerged as powerful transformations for the rapid generation
of molecular complexity through the simultaneous formation of carbon-carbon and carbon-
heteroatom bonds.

Our research has focused on the development of iron(lll)-catalyzed cationic cyclization
processes, particularly Prins-type reactions, as versatile tools for the synthesis of oxygen- and
nitrogen-containing heterocycles. The use of inexpensive, abundant, and environmentally benign
iron salts has enabled the preparation of a broad range of heterocyclic frameworks under mild
reaction conditions and with high levels of efficiency and stereocontrol.

These studies have progressively expanded the scope of iron-catalyzed cyclizations from the
synthesis of five- and six-membered oxa- and azaheterocycles to the more challenging
construction of medium-sized and larger-ring systems, including seven- and eight-membered
oxacycles. The resulting methodologies have provided streamlined access to increasingly
complex molecular architectures and have found application in the synthesis of structurally
diverse natural products, particularly marine metabolites, reflecting the continuing development
of iron-catalyzed cationic cyclization chemistry as a versatile and sustainable approach to the
synthesis of complex heterocyclic frameworks and biologically relevant targets. "]
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Figure 1. Marine natural products and relatives of the Lauroxane family.

Acknowledgements. We are grateful for financial support from grants PID2021-126747NB-100
and PID2025-167715NB-100 MICIU/AEI/10.13039/501100011033 and by “ERDF A way of
making Europe” and FSE+.
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BIOPROSPECTING AND DEREPLICATION STRATEGY FOR THE IDENTIFICATION OF
BIOACTIVE POLYKETIDES FROM MARINE DINOFLAGELLATES OF THE GENUS
AMPHIDINIUM

Maria L. Souto,2P.c Adrian Morales-Amador,2 Maria Garcia-Altares,d Nathalia Nocchi,2¢ and
José J. Fernandezabc

a|nstituto Universitario de Bio-Organica Antonio Gonzalez (IUBO AG), Universidad de La
Laguna (ULL), 38206 La Laguna, Spain

bDepartamento de Quimica Organica, Universidad de La Laguna (ULL), 38206 La Laguna,
Spain

Biotecnologia Marina, IlUBO-ULL, Unidad Asociada al IPNA-CSIC, 38206 La Laguna, Tenerife,
Spain

dDepartment of Electronic Engineering, Rovira i Virgili University, 43007, Tarragona, Spain

e-mail: msouto@ull.edu.es

Keywords: marine biotechnology, bioprospecting, Amphidinium, amphidinols, dereplication,
molecular networking.

Marine microalgae from the dinoflagellate group represent a valuable but scarcely exploited
source for biotechnological applications. This is primarily due to historical challenges in intensive
cultivation, which typically result in low biomass and bioproduct yields ! Despite these obstacles,
dinoflagellates synthesize a wide variety of structurally complex polyketides (>1000 Da) with
potent pharmacological activities, making them highly useful tools for cellular biology and high
value-added industrial production. Among these, the genus Amphidinium stands out as an
excellent model organism due to its laboratory viability and its capacity to produce amphidinols—
a family of linear amphipathic polyketides with notable antifungal, hemolytic, cytotoxic, and
antiprotozoal properties.[23l

To streamline the discovery and chemical characterization of these high-value metabolites, a
dereplication strategy combining LC-HRMS/MS? analysis with molecular networking was recently
implemented.l* This methodology successfully allowed us to monitor the specific chemical
profiles of the different strains based on their amphidinol production, trace known compounds
within complex extracts, and leverage MS? fragmentation data for the rapid identification of novel
amphidinol analogues, thereby demonstrating how this combined strategy accelerates the
screening of marine polyols and highlights the potential of Amphidinium strains for the blue
bioeconomy.

Acknowledgements

This research was funded by Gobierno de Canarias: ProlD2024010033 (BIMICMAR), co-funded
by the EU, and RESILCROPS: Interreg Atlantic Area 2021-2027 Program, co-funded by the
European Union [Project Code: EAPA_0100/2024].
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DEVELOPMENT OF NEXT GENERATION CARBOHYDRATE BASED ANTI-MICROBIAL
VACCINES

Xuefei Huang?
aDepartment of Chemistry and Department of Biomedical Engineering

bInstitute for Quantitative Health Science & Engineering, Michigan State University, East
Lansing, MI 48824 USA

e-mail: huangxu2@msu.edu
Keywords: bacteriophage Qp, carbohydrates, anti-microbial, vaccine...

The emergence of multidrug resistant microbial species suggests that novel prevention and
therapeutic strategies are urgently needed. Vaccines are a powerful tool to reduce rates of
infection. It is well appreciated that carbohydrates on the surface of microbial cells can be
attractive targets for vaccines. However, there are multiple challenges associated with
carbohydrate-based vaccine development. The first obstacle lies in the low inherent
immunogenicities of carbohydrate antigens, as they typically do not elicit high levels of antibody
responses by themselves. As a result, methods are needed to powerfully boost the immune
responses to microbial associated carbohydrate antigens. A second challenge is how to select
the antigenic sequence from the complex carbohydrate structures on bacterial surface. To
overcome these difficulties, in this presentation, the progress made in the development of
effective carbohydrate based anti-microbial vaccines will be discussed. A bacteriophage Qf
based immunogenic carrier platform has been developed, which can powerfully boost the
antibody responses against carbohydrate antigen as a conjugate vaccine. In addition, to establish
the potential protective antigen using Salmonella vaccine as an example, we synthesized a variety
of Salmonella associated glycans. The availability of these structurally well-defined carbohydrate
antigens enabled us to probe the key sequence needed to produce protective antibodies. New
generation vaccines capable of providing broad spectrum protection against multiple types of
pathogenic Salmonella serovars will be presented.
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EVOLUTION OF A RHODOPSIN PROTEIN MIMIC (HUMAN CELLULAR RETINOL BINDING
PROTEIN II) AS A PROTEIN IMAGING SYSTEM

Babak Borhan
Michigan State University
Department of Chemsitry

East Lansing, MI 48824

e-mail: babak@chemistry.msu.edu
Keywords: Fluorescent Proteins, hCRBPII, Excited State Proton Transfer, Stenhouse

Human cellular retinol-binding protein 1l (hCRBPII) is a versatile scaffold for creating protein-
based optical tools inspired by rhodopsins. Engineering its hydrophobic binding pocket enables
synthetic chromophores to be organized while tuning their protonation, photophysics, and
interactions with the protein environment. Our early work established hCRBPII-chromophore
complexes as fluorescent pH sensors that translate protonation changes into optical responses.
Subsequent designs introduced reversible fluorescence turn-on and turn-off behavior, enabling
switchable imaging systems. Manipulating the chromophore environment also allowed us to
control excited-state proton transfer (ESPT), connecting local proton dynamics to fluorescence
output. More recently, we have developed systems exhibiting double ESPT, opening new
opportunities to create complex, environment-sensitive responses. We are also exploring
Stenhouse chemistry as an alternative method for constructing chromophores within protein
scaffolds, extending the platform beyond conventional imine-derived structures.
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SYNTHESIS THROUGH C-C BOND SCISSION

Ohyun Kwon
University of California, Los Angeles.

ohyunk@g.ucla.edu
Keywords:

The topic of this talk is the radical chemistry based on C—C bond scission. The presentation will
begin with another area of research endeavors in my group—phosphorus organocatalysis. It
then will present how our need to create chiral phosphines, CarvoPhos, of particular configuration
inspired our invention of a series of new reactions based on C-C bond cleavage. To be specific,
we have implemented one-pot processes to ozonize alkenes into a-methoxyhydroperoxides, for
subsequent Fe(ll)-mediated reductive fragmentations that yield alkyl radical intermediates.
Various radical trapping agents are capable of seizing the alkyl radical, enabling the conversion
of the alkene C(sp3)-C(sp?) bond to C(sp3)-H,M C(sp®)-S, C(sp®)-0, C=0,[ C(sp3)-C(sp?),
C(sp®)—C(sp), C(sp®)—-halogen bonds, the last two of which were facilitated by catalytic Fe(ll) with
vitamin C as the stoichiometric reductant. More recently implemented is a pathway for the Cu(l)-
catalyzed dealkenylative amination for the late-stage modification of hormones, pharmaceutical
reagents, peptides, and nucleosides.!8l Beyond alkenes, generalized methods for converting the
C(sp®)—C(sp?) bonds of ketones to C(sp®-X linkages (X = H/C/heteroatom) will also be
presented.”  Utilites of our inventions, particularly of “hydrodealkneylation” and
“aminodealkenylatuion” are illustrated by facile production of medicinally relevant molecules
shown below:

Rapid generation of non-trivial compounds from readily-accessible sources

\OtDH “hydrodealkenylation™ OH o 7
CHN

(=)-isopulagal [15,3R)-3-methyl-cyclohexancl androgen modulator
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abundant feadsiock enantiopure malerial g
CH -I:::IH '?H NHBu

\O “aminodealkenylation™ \O 1 sfep \O r\ll"l"‘cN

. — = i
'I/ foilowed by NaH, TNHy ol N Jf
H
(—Hdihydrocarvecl w.iaui?mz;g rad in N ©
£3.1/g pr ¥ prepa JMK inhibiter

abundant feedsiock 11 or 12 steps

anticancer drug
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NEW TRANSFORMATIONS VIA GOLD(l) CARBENES
Antonio M. Echavarren

Institute of Chemical Research of Catalonia (ICIQ), Av. Paisos Catalans 16, 43007 Tarragona,
Spain

Universitat Rovira i Virgili, C/ Marcel-li Domingo, 43007 Tarragona, Spain
aechavarren@icig.es

Many gold(l) catalyzed reactions proceed through gold(l) carbenes as key intermediates,? These
species, as well as well as other metal carbenes or carbenoids intermediates, can also be
generated in solution by the decarbenation of cycloheptatrienes.® This lecture will present
transformations developed in our group that involve the formation or cleavage of C—C bonds
through gold(l) carbenes, providing efficient routes to structurally complex carbon frameworks.

Gold(l)=carbenes by reactions of alkynes
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cyclopentadienes  indenes
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MOLECULAR MODELING IN ORGANIC CHEMISTRY: FROM MECHANISTIC
UNDERSTANDING TO REACTION AND CATALYST DESIGN

Olalla Nieto Faza,

Departamento de Quimica Organica. Universidade de Vigo
e-mail: faza@uvigo.gal
Keywords: DFT, molecular modeling, catalysis, pericyclic reactions, Al

Computational chemistry has transformed organic chemistry from a discipline in which models
were primarily used to rationalize experimental observations into one in which calculations
increasingly guide the discovery of reactions, catalysts, and molecular processes. From the
development of molecular orbital theory and the interpretation of pericyclic reactions to modern
simulations of complete reaction pathways, modelling has made it possible to connect electronic
structure, molecular motion, and chemical reactivity with growing predictive power.

This contribution will illustrate that evolution through examples drawn from the last 25 years,
including the analysis of pericyclic reactions,[1] the development of methods for sampling
complex potential-energy surfaces,[2] the mechanistic study and design of organometallic
catalysts, and computational approaches to biomass valorization.[3] Together, these areas show
how modelling has progressed from locating individual stationary points to exploring competing
pathways, conformational ensembles, catalytic networks, and selectivity across increasingly
realistic chemical systems.

The next stage of this development will be shaped by machine learning and artificial intelligence,
which can accelerate chemical-space exploration, automate complex computational workflows,
and integrate theoretical and experimental information. Quantum computing may provide a
complementary route to electronic-structure problems that remain difficult for classical methods,
particularly in strongly correlated molecules. Together, these technologies are changing the role
of compuation in chemistry: from a tool that explains reactions into an engine for discovering new
chemistry.
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COMPUTATIONALLY ENABLED DRUG DISCOVERY TO DELIVER CLINICAL
COMPOUNDS: FROM PHYSICS TO ARTIFICIAL INTELLIGENCE

Scott D. Edmondson on behalf of Nimbus Therapeutics
Nimbus Therapeutics, 22 Boston Wharf Road, Floor 9, Boston, MA 02210

Since our inception in 2009, Nimbus Therapeutics has been a leader in computationally enabled
drug discovery. In our first decade, we successfully applied physics-based software such as FEP+
and Water Map to predict binding affinities of small molecules to enzymes. By combining these
physics-based programs with high throughput structural-biology, we optimized potency against
desired targets while designing exquisite selectivity over antitargets. Additionally, we used
physics-based methods to predict properties such as cell permeability and solubility to more
rapidly optimize our molecules. Over the past five years, we have increasingly been incorporating
artificial intelligence/machine learning (Al/ML) for both potency and property predictions to build
best-in-class drugs. Through selective incorporation of AI/ML, we have augmented our
computational toolbox in many ways to improve property predictions and to accelerate high quality
potency predictions. This presentation will provide a historical perspective on the application of
physics-based tools to discover a drug for the treatment of autoimmune and immunology diseases
and the application of AI/ML to accelerate the identification of potent HPGD inhibitors for the
treatment of inflammatory bowel diseases (IBD). Lastly, the computationally enabled discovery of
covalent and non-covalent Werner’s helicase inhibitors will be presented which culminated in the
discovery of WRN inhibitor NDI-219216 currently in clinical trials (NCT06898450) for the treatment
of cancer.
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WHEN ORGANIC CHEMISTRY MEETS SURFACE SCIENCE: FROM SINGLE-MOLECULE

CHARACTERIZATION TO EXOTIC CARBON-BASED NANOSTRUCTURES IL9

Diego Pefia

Center for Research in Biological Chemistry and Molecular Materials (CiQUS) and Department
of Organic Chemistry, University of Santiago de Compostela, Spain

e-mail: diego.pena@usc.es

Keywords: nanographenes, molecular materials, on-surface synthesis, single-molecule
reactions, scanning probe microscopy

The interplay between organic chemistry and surface science allows atomically precise
characterization, synthesis, and manipulation of carbon-based nanostructures. Advances in
scanning probe microscopy and on-surface synthesis have unlocked new routes to obtain
fascinating nanographenes,i exotic and highly reactive molecules, and controlled single-
molecule reactions.”? Importantly, these developments open access to transformations
inaccessible to solution-phase chemistry such as the indenyl coupling (Figure 1a)B or the
preparation of well-defined porphyrin oligomers (Figure 1b).[1 This talk focuses on recent
advances of our group at the interface between organic chemistry and surface science that have
contributed to the resolution of long-standing chemical challenges.
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Figure 1. a) On-surface indenyl coupling.B b) Phthalonitrile cyclotetramerization.!!
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BREAKING POLYMYXIN RESISTANCE WITH SMALL MOLECULE ADJUVANTS

Christian Melander

Department of Chemistry and Biochemistry University of Notre Dame Notre Dame, IN 46556

Due to the lack of new antibiotics for the treatment of extensively drug resistant (XDR) gram-
negative bacterial infections, clinicians have become reliant upon colistin (polymyxin E) as the
antibiotic of last resort. Increased usage of colistin clinically has led to an increase in frequency
of colistin resistance. To deliver potential therapeutic options for these colistin-resistant infections,
our group have been developing colistin adjuvants, that by themselves are non-microbicidal, but
when paired with colstin deliver a powerful combination therapy to combat colistin resistant
bacteria. This talk will focus on the hit to lead discovery of NDM-27 and demonstration of activity
both in vitro and in vivo across diverse, colistin-resistant isolates.
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PEPTIDES — MOLECULAR ALLROUNDERS

Helma Wennemers

Laboratory of Organic Chemistry, ETH Zirich, Vladimir-Prelog-Weg 3, 8093 Zirich, Switzerland

In nature, proteins fulfill manifold different functions and are crucial as, for example, enzymes or
templates for the controlled formation of structural components such as bones. The Wennemers
group is intrigued by the question of whether also peptides with significantly lower molecular
weights than proteins can fulfill functions for which nature evolved large macromolecules.
Specifically, we ask whether peptides can serve as effective asymmetric catalysts, synthetic
collagen-based materials, or for imaging and targeting of fibrotic tissue. The lecture will present
recent progress.
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BORONATE- AND BOROXINE-BASED MOLECULAR ORGANIC CAGES: DYNAMIC
COVALENT ASSEMBLY DIRECTED BY NON-COVALENT INTERACTIONS

Tomas Martin

Instituto de Productos Naturales y Agrobiologia, Consejo Superior de Investigaciones
Cientificas (IPNA-CSIC), Avda. Astrofisico Francisco Sanchez, 3, 38206 La Laguna, Tenerife,
Spain

e-mail: tmartin@ipna.csic.es
Keywords: Dynamic Covalent Chemistry, molecular organic cages, boronates, boroxines

In nature, many reactions occur in confined spaces such as enzyme pockets, where substrates
are isolated and reactivity and selectivity are enhanced. Inspired by these systems, chemists have
developed porous materials, initially based on natural solids such as zeolites and activated
carbons, and later with increasing molecular precision. To simplify their synthesis, dynamic bonds
(e.g., metal-ligand, hydrogen, halogen, and chalcogen interactions) were employed to self-
assemble rigid building blocks under thermodynamic control. Although efficient, these assemblies
often lack stability. Dynamic Covalent Chemistry (DCC) overcomes this limitation by combining
reversible bond formation with the robustness of covalent structures. This strategy has enabled
the development of COFs, macrocycles, and molecular organic cages (MOCs), which show
promise in gas storage and separation, sensing, molecular recognition, catalysis, and porous
liquids. The success of DCC stems from its ability to correct errors through reversible covalent
reactions under thermodynamic control. Recently, our research group has embarked on the
design and synthesis of novel MOCs based on boronates and boroxines. These systems are
constructed from relatively flexible building blocks, in which attractive and repulsive non-covalent
interactions play a crucial role in directing and ultimately determining the success of the self-
assembly process.1-4

Extended boronic

\ acid tripods /

Chiral boronate trigonal bipyramid Boroxine truncated tetrapod
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ANOTHER MOLECULAR STRING REPRESENTATION: COMPUTATIONAL MOLECULAR
DESIGN WITH A CHEMICAL LANGUAGE MODEL

Harry Stern

Orogen Therapeutics, Inc.
e-mail: harrys@orogentx.com
Keywords: cheminformatics, deep learning, molecular design, drug discovery

AMSR (Another Molecular String Representation) is a token-based molecular language
developed to provide a compact, machine-learning-friendly representation of small molecules that
retains conformational information in addition to molecular connectivity and stereochemistry. The
representation is designed to remain compatible with standard cheminformatics workflows while
addressing the need for molecular encodings that better preserve 3D-relevant features for ligand-
focused ML applications. AMSR has been validated on ChEMBL and applied in generative
models for molecular design and optimization. This work highlights a practical strategy for
molecular representation in ML studies where preservation of conformational information is
important for modeling ligand structure and bioactivity.
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FROM MANHATTAN TO SANTIAGO: EXPLORING MOLECULAR SPACES IN BIOLOGICAL
AND SYNTHETIC MACROMOLECULES

Mercedes Torneiro Abuin

Departamento de Quimica Organica, Facultade de Quimica. Universidade de Santiago de
Compostela.

15706 Santiago de Compostela

e-mail: mercedes.torneiro@usc.es
Keywords: porous materials, rigid dendrimers, tetraphenylmethane, vitamin D

This presentation outlines how an initial interest in molecular recognition served as the foundation
for an evolutionary trajectory focused on the recognition, design and synthesis of functional
internal spaces. The discussion centers on the progression from targeted ligand design for
biological receptors to the development of macromolecular and polymeric porous materials.

First, the transition toward medicinal chemistry is examined through the design of specific ligands
optimized to fit the delicate binding pockets of the vitamin D receptor. This structural approach,
focused on navigating and complementary filling of confined biochemical environments, laid the
groundwork for a broader application in materials science. Finally, the focus shifts to current
research involving macromolecular systems with permanent porosity. This includes the
development of shape-persistent rigid dendrimerstl acting as well-defined soluble analogues,
alongside extended porous polymers where internal voids are integrated into the material's bulk
structure. By highlighting this focus on molecular architecture, this talk emphasizes how the
control of cavities, pockets, and pores provides a cohesive framework for chemical design.
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TWISTED GRAPHENE NANORIBBONS: A UNIFIED PLATFORM FOR ENERGY STORAGE,
BIOELECTRONICS, AND CHIROPTICS

Colin Nuckolls, Qifeng Jiang, Si Tong Bao, Shayan Louie, Fay Ng, Michael L. Steigerwald
Department of Chemistry, Columbia University, 3000 Broadway, New York, NY 10027, USA
e-mail: cn37@columbia.edu

Keywords: graphene nanoribbons, perylene diimide, chirality, spin filters, organic batteries,
bioelectronics

Twisted graphene nanoribbons (tw-GNRs), built from helical perylene diimide (hPDI) and perylene tetraester
subunits, unite a fully fused graphitic backbone with well-defined molecular contortion, coupling -
conjugation with permanent ion-transport void space and a controllable helical twist.[1] A room-temperature
Stille polycondensation followed by iodine-mediated photocyclization delivers defect-free ribbons up to ~120
nm long with precise control over length, ends, edge chemistry, and backbone helicity. A single
polyanhydride intermediate then enables modular grafting of essentially any primary amine, decoupling
backbone synthesis from application-specific side-chain design (Figure 1a). We use this platform to attack
three problems. Chiroptics. Enantiopure remote chiral groups (e.g., (R)- or (S)-phenylethylamine) at the
imide positions break the P/M degeneracy of the backbone and propagate a single sense of twist along the
entire polymer. chGNR[90] (~268 fused rings, ~65 nm long, ~3560° end-to-end twist) reaches |Ag| = 6780
M-t cm™! at 550 nm and scales linearly with length—the largest visible-range CD of any organic polymer
(Figure 1b). On monolayer WSe,, chGNR films act as contact-free, room-temperature spin filters: helicity-
resolved ultrafast transient reflectance shows >45% CISS that inverts with enantiomer.[1] Energy storage.
Length control over hPDI[n] cathodes reveals a “sweet spot” at n = 15 balancing insolubility, conductivity, and
ion accessibility: 22.4 kW kg™ and 235 Wh kg™t in Li cells, and 1.7 kW kgt / 65 Wh kg™ for Mg?*, both with
thousands of stable cycles (Figure 1c).[3] Cruciform-hinged copolymers of PDI unlock the conductivity—
hydrophilicity—insolubility triad for aqueous Na* batteries: 118 mAh g* at 1C with 91% retention over 35,000
cycles.[4] Bioelectronics. Grafting oligo-ethylene-glycol chains onto a defect-free hPTR backbone (CARS)
produces the first stable, high-performance n-type organic mixed ionic—electronic conductor—electron
mobility ~10x a defect-containing analogue, low threshold (0.26 V), 87% current retention over 5,000
switching cycles. Implanted CARS probes record high-fidelity local field potentials (including non-REM sleep
spindles) in freely moving rodents for >2 weeks.[2]
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Figure 1. (a) Polyanhydride platform gives tw-GNRs bearing alkyl, prinﬁéry-imid-ev, PEG (CARS), or chiral
(chGNR) side chains. (b) chGNR[n] CD grows linearly with length, reaching |A¢| =6800 M™ cm™ at n = 90.
(c) hPDI[n] Li/Mg cycling identifying the n = 15 “sweet spot”.

Together, a single defect-free platform, with tunable side chains, addresses problems as diverse as
ultrafast-charging batteries, implantable neural probes, and room-temperature spin-selective photonics.[5]
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METALLOPHTHALOCYANINE-BASED MOLECULAR MATERIALS: FROM SYMMETRY
BREAKING TO HOLE TRANSPORTING AGENTS

Angela Sastre-Santos, Lydia Ferrer, Adrian Hernandez, Desiré Molina, Javier Ortiz, José Garcés-
Garcés, Jorge Follana-Berna
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Recent scientific efforts have highlighted intriguing physical phenomena that can be leveraged to
enhance the performance of organic photovoltaic devices. Among these, photoinduced
symmetry-breaking charge transfer (SBCT) has emerged as a particularly promising mechanism.
Metallophthalocyanines (MPcs), owing to their remarkable structural and chemical tunability, can
exhibit SBCT as well. Despite this potential, only a limited number of examples have been
reported in the literature, underscoring the need for further investigation. [1]

Recently, significant progresses have been achieved in the fabrication of highly efficient
perovskite solar cells, while major challenges, such as commercial viability of exotic materials and
their instability, remain as an obstacle. Hole transporting materials (HTMs) represent a tricky
choice for the fabrication of efficient solar cells and the cost ineffective Spiro-OMeTAD continue
to be so far the most obvious candidate. Semiconductors molecules, such as MPcs [2] appeared
as a promising class of p-type material, since they are less expensive and more stable.

In this communication, we will present the synthesis of novel MPcs dimers with different
geometries and bridges to explore SBCT occurrence (Fig. 1a) [3], and also MPcs systems as
efficient, stable, and low cost HTMs in PSCs (Fig. 1b).[4]

Figure 1. Examples of synthesized ZnPcs for (a) symmetry breaking charge transfer studies and (b) as
HTM in PSC.
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LIGHT CONTROLLED MOLECULAR TOOLS FOR NEUROLOGICAL APPLICATIONS

Nasri Nesnas
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The brain is a complex organ. It makes up 2% of the average body weight yet consumes nearly
20% of its energy supply. With approximately 86 billion neurons forming an average of 1,000
synaptic connections each, it presents an immense challenge for mapping and understanding
brain function. This complexity is further compounded by the dynamic rewiring of neural circuits,
rendering it a colossal task for neuroscientists to decipher functional relationships.

Optogenetics has revolutionized neuroscience by allowing precise control over genetically
modified neurons using light, offering high spatial and temporal resolution.!*2! Alternatively, simple
molecular tools that can selectively target and activate specific neuronal populationst®! offer a
powerful approach for correlating brain regions with functions such as memory and cognition.
Examples of such tools include the use of photoremovable protecting groups (PPGs), also
known as photocages, which provide a complementary strategy for neural stimulation by enabling
light-triggered release of neurotransmitters or agonists.

Our initial work focused on developing efficient UV-activatable systems and streamlining synthetic
routes for their preparation.’® We expanded our molecular tools to enable glutamate release using
blue and green light, achieving quantum yields as high as 0.65.[6 In addition to the photorelease
of agonists, we have prepared an efficient calcium ion uptake system activated by visible light.[]

These findings extend beyond neuroscience. We also applied our light-controlled systems to
photoinitiated organocatalysis, demonstrating in situ formation of a biocide on demand.!
Together, these advances highlight the broad potential of light-responsive molecular tools in both
neurological research and broader applications.

References

[1] Zemelman, B.V.; Lee, G.A.; Ng M, Miesenbtck G "Selective photostimulation of genetically chARGed
neurons". Neuron 2002, 33 (1): 15-22.

[2] Boyden, E.S.; Zhang F.; Bamberg, E.; Nagel, G.; Deisseroth K. "Millisecond-timescale, genetically
targeted optical control of neural activity". Nature Neurosci. 2005 8 (9): 1263-1268.

[3] Zemelman, B.V.; Nesnas, N.; Lee, G.A.; Miesenbock, G. "Photochemical gating of heterologous ion
channels: remote control over genetically designated populations of neurons”. Proc. Natl. Acad. Sci. USA
2003, 100 (3): 1352-1357.

[4] KI&n, P. et al. “Photoremovable protecting groups in chemistry and biology: reaction mechanisms and
efficacy” Chem. Rev. 2013, 113, 119-191.

[5] Guruge, C.; Ouedraogo, Y.P..; Comitz, R.L.; Ma, J.; Losonczy, A.; Nesnas, N. “Improved Synthesis of
Caged Glutamate and Caging Each Functional Group” ACS Chem. Neurosci. 2018, 9, 2713-2721.

[6] Ma, J.; Egodawaththa, N.M.; Guruge, C.; Valladares-Marquez, O.A.; Likes, M.; Nesnas, N. “Blue and
green light responsive caged glutamate” J. Photochem. Photobiol. A 2024, 447, 115183.

[7] Egodawaththa, N.M.; Rajhel, O.; Ma, J., Guruge, C., Pabarue, A.B.; Harris, E.; Peverati, R.; Nesnas, N.
“Highly efficient Ca?* chelation activated by visible light” Org. Biomolec. Chem. 2024, 22 (35), 7194-7202.

[8] Guruge, C.; Rfaish, S.Y.; Byrd, C., Yang, S., Starrett, A.K.; Guisbert, E.; Nesnas, N. “Caged Proline in
Photoinitiated Organocatalysis” J. Org. Chem. 2019, 84, 5236-5244.

30

FC1




[

| Island? Chem Conference
BRIDGING TENERIFE & MANHATTAN

EFFICIENT INTRAMOLECULAR CYCLIZATION TOWARD FUNCTIONALIZED 2,6-
DISUBSTITUTED PIPERIDINES
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Piperidine derivatives are widely present in numerous natural products and bioactive compounds,
exhibiting a broad range of pharmacological activities. Among them, (+)-epidihydropinidine, a 2,6-
disubstituted piperidine, has shown promising antibacterial activity, while (+)-solenopsin A, a
piperidine alkaloid isolated from fire ant venom, displays notable antibacterial and antiangiogenic

properties (Figure 1).14

H 2
(+)-solenopsin A (+)-epidihydropinidine
Figure 1. Natural products from piperidines derivatives.

Previous studies carried out by our group aiming at the synthesis of 2,6-disubstituted piperidines
via an Aza-Prins cyclization unexpectedly led to the formation of tetrahydropyran derivatives
instead.l? These results encouraged the development of an alternative synthetic strategy. In this
work, we describe a new methodology based on an iodine-promoted intramolecular cyclization
process. Using readily available starting materials, this approach enables the efficient synthesis
of 2,6-disubstituted piperidines with high diastereoselectivity (Figure 2).
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Figure 2. Approximation to 2,6-disubstituted piperidines using an iodine promoter.
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ARYNE-BASED SYNTHESIS OF NITROGEN-DOPED NANOGRAPHENES
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Graphene doping through the insertion of heteroatoms is a highly versatile strategy for modifying
its physical properties. However, in nanometric graphene fragments the selective functionalization
of specific positions remains inaccessible.*? One of the most interesting approaches involves the
introduction of nitrogen atoms, which modifies, for instance, the energy levels of the HOMO and
LUMO orbitals. Additionally, nitrogen atoms possess an unshared electron pair, allowing their use
as coordination centers for metal ions. This strategy remains underexplored despite its enormous
potential for tailoring molecular materials for technological applications.

Our research group is a pioneer in the use of arynes for the synthesis of polycyclic aromatic
hydrocarbons (PAHs) and nanographenes.®! In this work, a new synthetic methodology based on
aryne chemistry is developed, allowing for the straightforward preparation of nitrogen-doped
nanographenes (Figure 1).
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Figure 1. Synthesis of nitrogen-doped nanographenes via aryne chemistry.
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The one-pot, stereoselective conversion of B-hydroxyamino acid “Customizable Units” into cyclic
or polycyclic amino alcohol derivatives is carried out by a sequential oxidative radical scission-
aza Diels Alder reaction.[*? The conversion affords optically products in good yields and excellent
enantiomeric and diastereomeric excess under mild, metal-free conditions.
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Molecular cobalt macrocycles represent versatile platforms for the development of sustainable
photo- and electrocatalytic processes aimed at solar energy conversion and small-molecule
valorization.[l In this work, we investigate cobalt porphyrazine- and phthalocyanine-based
systems for CO, reduction and Hz production. The electrocatalytic performance of cobalt(ll)
tetramethyl tetrapyridinoporphyrazine (CoTmTPyPz) supported on carbon nanotubes was
evaluated for heterogeneous CO, reduction, revealing that, unlike related cobalt phthalocyanine
catalysts, CO is not reduced to methanol and therefore does not act as a reaction intermediate
(Figure 1a). These findings provide new mechanistic insights into CO, electroreduction
pathways.[? In parallel, a hybrid photocatalyst consisting of cobalt phthalocyanine (CoPc) and
polymeric carbon nitride (CN) was prepared through a simple and scalable approach based on
TT—TT interactions. The resulting nanocomposite exhibited enhanced photocatalytic activity in both
benzyl alcohol photo-oxidation and hydrogen evolution, achieving H, production rates 50% higher
than those of pristine CN (Figure 1b).l! Together, these results highlight the potential of cobalt
macrocyclic catalysts and hybrid materials for the rational design of efficient systems for solar-to-
fuels and solar-to-chemicals applications.*5]
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Figure 1. a) Catalytic process of CO2 reduction using CoTmTPyPz and b) CoPc/CN hybrid photocatalyst and its
enhanced photocatalytic hydrogen production under visible-light irradiation.
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Viral infections continue to be a major global health threat, underscoring the urgent need for new
therapeutic strategies!!l. Human immunodeficiency virus type 1 (HIV-1) is of particular concern as
it causes acquired immunodeficiency syndrome (AIDS), leaving patients vulnerable to
opportunistic infections and neurological complications, with the risk of morbidity and mortality[?l.
Although combined antiretroviral therapy (CART) effectively suppresses viral replication, but it
does not eradicate latent viral reservoirs, highlighting the need for novel antiviral agentsf®l.

Natural products remain as invaluable scaffolds in drug discovery due to their structural
complexity and biological relevance. In particular, withaferin A, a withanolide isolated from
Withania aristata, an endemic species to the Canary Islands, exhibits a wide range of
pharmacological activities, including multi-target potential in various cancer types, along with a
favourable safety profile that supports further studies!. Despite extensive research on its
therapeutic properties, the potential of withaferin A as an antiretroviral agent remains largely
unexplored.

In this study, withaferin A was selectively extracted and purified from W. aristata leaves and used
to develop analogues incorporating organosilicon motifs, to enhance potency and
pharmacological properties. As part of a preliminary screening, these compounds were evaluated
on HIV-type 1 replication to identify the antiretroviral potential of this library compounds.

Our results highlight the natural product scaffolds as a promising strategy in the search for anti-
HIV-1 candidates, encouraging further studies on withaferin A derivatives.
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The 5,8-disubstituted indolizidines represent a major class of biologically relevant amphibian
alkaloids.[! This study presents a highly efficient and general approach to constructing the
indolizidine skeleton utilizing Lewis’s acid-catalyzed hetero Diels-Alder (HDA) cycloadditions. We
investigated and compared the reactivity of two highly activated diene systems, monoactivated
siloxydienes and siloxy vinylallenes, using Al-pyrroline and linear imines as dienophiles.[? Both
approaches successfully provide rapid access to the bicyclic indolizidine core, exhibiting complete
regioselectivity and facial selectivity under In(OTf)s catalysis. The synthetic utility of the
siloxydiene methodology was demonstrated through a concise, four-step racemic total synthesis
of the natural indolizidine 181B.

To rationalize the varying endo:exo stereoselectivities observed specifically, why siloxy
vinylallenes exhibit moderate selectivity compared to structurally similar siloxydienes, Density
Functional Theory (DFT) calculations were performed. Computational analysis, supported by
Conceptual Density Functional Theory (CDFT), revealed that siloxydienes possess higher global
nucleophilicity and form more compact, highly asynchronous transition states. This geometric
compactness makes steric factors more relevant for the stereoselectivity of siloxydienes
compared to the less sterically encumbered sp-hybridized carbon present in siloxy vinylallenes.
Ultimately, while the siloxydiene route offers higher stereoselectivity, the siloxy vinylallene
approach affords highly functionalized cycloadducts, expanding the versatile toolkit for complex
alkaloid synthesis.
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A novel alcohol-mediated domino reaction for the synthesis of 2-amino-naphtho[2,3-b]furan-4,9-
dione derivatives has been developed. The process employs 2-hydroxy-1,4-naphthoquinones,
isocyanides and primary aliphatic alcohols under microwave irradiation at 150 °C, using Yb(OTf);
(10 mol%) as catalyst, to afford the corresponding furonaphthoquinones in low to good yields (up
to 63%). In this transformation, the alcohol acts both as solvent and as the source of the
substituent at the 3-position of the furan ring.™!

The scope includes a variety of linear and moderately branched primary alcohols, as well as tert-
butyl, cyclohexyl, and benzyl isocyanides. Substituted 2-hydroxy-1,4-naphthoquinones also
participate in the reaction, providing methoxy-substituted derivatives. Control experiments, LC-
MS monitoring, and NMR studies suggest a mechanism involving the in situ partial oxidation of
the alcohol to an aldehyde/hemiacetal species, followed by Lewis acid-promoted conjugate
addition to the naphthoquinone, isocyanide insertion, and intramolecular cyclization. [*2

This methodology provides an operationally simple and rapid alternative approach to biologically
relevant furonaphthoquinone scaffolds, demonstrating an unprecedented reactivity profile of
alcohols in isocyanide-based domino processes.?!
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The amide bond is of huge importance as it is used as a fundamental building block by nature,
and it is present in many pharmaceutical compounds.!!! Strategies for its formation range from the
direct condensation of carboxylic acids and amines at high temperatures, which is considered of
low synthetic value, to the activation of the acid by its transformation into acyl chloride or by the
in situ use of coupling agents.[231 Coupling agents are preferred when the amide bond formation
rely at late stages of complex synthesis, while on simple compound the acyl chlorides remain the
reagents of choice due to simplicity and less waste production. However, amidation via acyl
chloride often require toxic polar aprotic solvents such as DMF and DMAC in combination with
organic bases to achieve good results, especially when low nucleophilic amines, such as electron-
withdrawing substituted anilines, are employed. In this context, ionic liquids have recently proven
to be a valid and cleaner substitution to polar aprotic solvent in many transformations, due to their
peculiar properties.“
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We report the use of BMIMPFs in combination with Al2Os in the amidation of electron-poor anilines
by aliphatic and aromatic acyl chlorides, allowing excellent yields and fast reaction times (Scheme
1). Al203 has proven to be a valid alternative to bases as hydrogen halides interceptor, ! and was
easily removed and recovered by regeneration at the end of the reaction. BMIMPFs allowed a
simple work-up procedure thanks to the direct extraction by the organic solvent, and we were able
to completely recover it in pure form, ready to be reused. The overall process is very attractive in
term of sustainability, which is essential nowadays.
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The insular regions of Macaronesia and their cooperating African states face significant
socioeconomic and environmental vulnerabilities, which historically translate into a heavy reliance
on basic food imports. To mitigate this issue, the ALSEMAC project actively promotes the
transformation of local agrifood systems through the responsible production and consumption of
food, guided by the principles of the circular economy. The primary focus of this initiative lies in
boosting "3S" food, those that are simultaneously safe, healthy, and sustainable!. Within this
ecosystem, food products of animal origin play a crucial role due to their high biological value,
providing essential macro- and micronutrients to the region's population. However, the dynamics
of the food chain necessitate rigorous monitoring of these matrices, as they are highly susceptible
to bioaccumulating environmental or dietary contaminants, potentially compromising consumer
safety. Consequently, implementing high-efficiency analytical tools that operate under strict
environmental sustainability standards while complying with international regulatory frameworks
is indispensable. To guarantee food safety, an advanced analytical methodology has been
developed for the comprehensive detection and monitoring of pesticide residues in animal-
derived foods. The experimental strategy centres on the optimization of a miniaturized extraction
protocol based on the rapid and selective microscale method known as u-QUEChERS. This
approach drastically reduces both sample volume and organic solvent consumption, closely
aligning with the core principles of green analytical chemistry. Definitive quantitative determination
and monitoring are subsequently carried out using gas chromatography coupled with tandem
mass spectrometry (GC-MS/MS). The procedure was fully validated in strict accordance with the
maximum residue limits (MRLS) established by the European Union and the analytical quality
control guidelines stipulated by SANTE?, demonstrating excellent sensitivity and accuracy.
Subsequently, real samples collected from various locations across the Canary Islands were
analysed to evaluate the occurrence of pesticide residues. In conclusion, this innovative
methodological approach establishes itself as a high-throughput, reliable technical tool to
reinforce food quality controls in the Macaronesian cooperation area, thereby safeguarding public
health and facilitating sustainable agrifood independence
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An in-depth understanding of the structure—property relationships in multichromophoric systems
undergoing excited electron transfer is essential for designing reliable photocatalytic and
optoelectronic devices. However, creating architectures to govern electron-transfer events in a
controlled manner remains challenging due to synthetic challenges and suboptimal conditions.

Here, we report two novel benzoperylenetriimide (PTI) dimers. Their ability to undergo symmetry-
breaking charge separation (SB-CS)!l and subsequent performance in photocatalytic electron
pooling is studied. Steady-state and time-resolved emission studies together with electrochemical
studies will be presented. DFT calculations will be used to support experimental results.
Subsequent femtosecond pump—probe studies will provide evidence of charge separation in the
PTI dimer, which will be used for photocatalytic electron-pooling experiments from an application
perspective.[?
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Antimicrobial resistance is a major threat to health and food security, according to the WHO and
FAO, and it is urgent to develop new treatments.[%:2l Among the most promising alternatives to
current antimicrobials stand the host-defense peptides (HDP), which present potent anti-infective
properties and elicit low resistance. However, the natural HDP often present drawbacks such low
in vivo stability and bioavailability. The development of short synthetic analogues with non-
proteinogenic units has increased resistance to proteases, and improved the pharmacological
properties of these peptides.

The discovery of antimicrobial peptide drugs can be accelerated by using site-selective
modifications of customizable units in a few peptide substrates. The peptide fragments resulting
from the selective modification are then attached in a combinatorial way, creating a much larger
library with structural diversity, with different a-chains and N-substituents [3]. The utility of this
process will be demostrated with the preparation of a library of rigin derivatives. The evaluation
of these libraries and the discovery of novel antimicrobial drug candidates with a promising
antifungal activity will be commented herein.
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NLRP3 inflammasome is a protein complex whose excessive and aberrant activation is
associated with diseases such as type Il diabetes mellitus, colorectal cancer, neurodegenerative
diseases, migraine, and others.[!l Based on previous results,? preliminary molecular modeling
studies, and the structure of some NLRP3 inflammasome inhibitors, ! the present work describes
the design, synthesis and evaluation of a series of grandiflorenic acid derivatives. These
compounds contain a,B-unsaturated carbonyl groups that may act as Michael acceptors, thereby
covalently inhibiting the NLRP3 inflammasome. The biological activities obtained highlight the
excellent potential of some of the synthesized compounds. !

Figure 1. Molecular docking on the ATP binding site (PDB: 7ALV) of one of the grandiflorenic acid
derivatives obtained.
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Oxacycles are widespread structures in a multitude of terrestrial and marine natural environments,
exhibiting a wide variety of sizes and functionalization.! This variety represents enormous
potential for biological activity, making these compounds very interesting targets for synthetic
organic chemistry.?

Commercial
Enantiopure

OAc
OAc

OAc

This work shows the synthesis of medium-sized transfused oxacycles from commercial and
enantiopure starting materials, using iron salts to catalyze the pivotal Prins cyclization step.3 A
library of these compounds has been prepared to study their activity from a neurological point of
view.
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Biofilm formation is one of the most important defense mechanisms that bacteria have developed
to adapt to external threats. Biofilms consist of bacteria embedded in a self-produced polymeric
matrix. From a pharmacological perspective, biofiims pose a challenge for antimicrobial
treatments due to the low permeability of antibiotics. From a clinical standpoint, biofilm formation
also exacerbates the symptoms of conditions such as pneumonia. Therefore, the development of
compounds that inhibit biofilm formation represents a promising strategy for combating strains
resistant to current treatmentsltl. The search for new active ingredients requires effort, time, and
money. Predictive artificial intelligence can accelerate the process and improve accuracy by
screening large chemical libraries and identifying the most promising compounds with bioactive
properties and favorable ADMET profilesi?. To this end, we have developed an artificial
intelligence model to predict the antibiofilm activity of small molecules against eight different
bacterial organisms. Unlike other antibiofilm models that have been reported(®, our model does
not predict a general antibiofilm activity for all species; rather, we have incorporated a mechanism
to provide the model with species-context. The model consists of a neural network that receives
two inputs: a molecular representation and the bacterial species represented using one-hot
encoding. Through a gating layer, the model adapts its response to the requirements of the
microorganism. The model’s output is the antibiofilm activity of the input compound against the
given bacterial species, expressed in pIC50 units (Figure 1).

O
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Figure 1: Model architecture. The neural network receives as input a representation of the molecule and the
organism, which interact through a gating layer, and subsequently predicts activity in pIC50 units.

The model demonstrated good accuracy, outperforming the state-of-the-art in predicting
antibiofilm activity. Furthermore, information transfer between species was observed, whereby
species that were underrepresented in the dataset benefited from the knowledge gained from
training on species with more abundant data.

Acknowledgements

This work was mainly financed by INTERREG-MAC project APOGEO (MAC2/1.1b/226) and INTERREG-
MAC-CAPITALIZATION project AP-BYTE (2/MAC/3/6.1/0209_CAP) as well as project RETOS-
SELECTFIGHT (PID2020-116688RBC21/ AEI/10.13039/501100011033/ERDF A way of making Europe) of
the Plan Estatal | + D, Ministry of Science, Spain. The three projects were also funded by European Regional
Development Fund, ERDF. Projects AP-BYTE and RETOS-SELECTFIGHT also sponsored research
contracts of Dr. Fernando Lobo.

References

[1] Ugwu, C. N. et al. RSC Pharmaceutics 2025, 2 (6), 1376—1407.

[2] Ali, M. S. et al.. Drug Development Research 2026, 87 (3), e70281.

[3] For example: Rajput, A. et al. Journal of Molecular Biology 2023, 435 (14), 168115.

44

FC15




[

| Island? Chem Conference
BRIDGING TENERIFE & MANHATTAN

THE 15 kDa CATHELICIDIN-RELATED PROTEIN UNDERGOES STRUCTURAL
REMODELLING ACROSS BAT GENOMES

M. R. Lépez, L, Rodriguez-Navarro, S. Iceta-Thovar, J. |. Padrén-Pefia

a|nstituto de Productos Naturales y Agrobiologia-Consejo Superior de Investigaciones
Cientificas (IPNA-CSIC). ° Universidad de La Laguna

e-mail: manuel.lopez.15@csic.es

Keywords: Antimicrobial peptides, 15 KDa protein, p15, Cathelicidins, Chiroptera, Comparative
genomics.

pl5 is a divergent cathelicidin-related protein originally identified in rabbit polymorphonuclear
leukocytes (1). Although it lacks direct antimicrobial activity, it enhances bactericidal/permeability-
increasing protein (BPI)-mediated killing and exhibits immunomodulatory functions, supporting its
classification as an atypical member of the cathelicidin family (2-3). Despite its evolutionary
relationship with cathelicidins, its structural diversification remains poorly understood. In a
previous study (4), we characterized cathelicidins across 41 bat species representing eight
families and demonstrated that these genes are organized within a conserved genomic cluster in
Chiroptera. Building on these findings, we extended our analysis beyond the canonical
cathelicidin locus and identified p15 homologs across a broad range of bat species.

We conducted a genomic analysis of 98 bat species to identify the p15 locus and its flanking
genes. Subsequently, we performed a protein sequence alignment to assess sequence diversity
and three-dimensional structural features. To investigate the evolutionary relationships underlying
this structural diversity, a phylogenetic tree was constructed from the sequence alignment. Finally,
we analysed the fourth exon to compare its structural features with those of the derived
cathelicidin antimicrobial peptides.

A consensus probe generated from four bat p15 sequences was used for genome mining across
Chiroptera to identify putative p15 loci. Gene loci, flanking genes, and conserved domains were
characterized using bioinformatic prediction tools. Sequence conservation and evolutionary
relationships were assessed through multiple sequence alignment and maximume-likelihood
phylogenetic analysis. Three-dimensional protein structures were predicted with AlphaFold2, and
genomic organization was analysed and visualized using gggenes packages in R software.

We identified p1l5 orthologues in 98 bat species representing 13 families. While the four
conserved cysteine residues were maintained across all sequences, their spacing differed
markedly from that of canonical cathelicidins. Structural analyses supported the potential
formation of disulfide bonds. Edmundson wheel projections of the putative peptide encoded by
the fourth exon predicted a moderately amphipathic, cationic (+6) a-helix with reduced
hydrophobicity relative to classical a-helical cathelicidins, suggesting a less lytic and potentially
more immunomodulatory mechanism of action.
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Medium-sized oxygen heterocycles are important motifs in synthesis and medicinal chemistry,
but practical routes to A3-oxepenes are still relatively uncommon.*-3 In this work, we developed
a TMSOTf-mediated alkyne-Prins cyclization that gives access to mono- and bicyclic A3-
vinyltriflated cis-2,7-oxepenes from bis-homopropargylic alcohols and carbonyl compounds. The
reaction forms C-O and C-C bonds in a single step and furnishes seven-membered oxacycles
bearing a vinyl triflate group that can be further transformed. Compared with related alkyne-Prins
methods previously explored for smaller-ring systems,[*¢l this approach offers a direct entry to A3-
oxepene scaffolds that are still not easily reached by standard synthetic strategies.[23!

A representative substrate scope showed complete diastereoselectivity, with exclusive formation
of the cis-2,7 series, including fused and spirocyclic products. Since some substrates consistently
yielded only moderate yields, we also investigated the reaction from a mechanistic perspective.
Low-temperature NMR monitoring and stability studies on the seven-membered scaffold helped
us identify factors affecting reaction efficiency and better understand the balance between
productive and unproductive pathways.

Multiple
R? (2.0eq.) : derivatization
/E\\\ (3.0eq.) R*- N points
R”OH \ o> ' Complete
CH,Cl, (0.1 M) R : cis |
R, R' = alkyl 0°C \diastereoselectivity;
R2=H, alkyl
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Antimicrobial resistance represents a growing threat to global health and demands the
development of new therapeutic strategies.[1] In this context, diketopiperazines (DKPSs) constitute
a family of compounds of great interest owing to their potential as antimicrobial agents and
quorum sensing modulators.[2] This communication describes the synthesis of a collection of
cyclo(Hyp-Hyp) analogues with potential antimicrobial activity, optimising the balance between
hydrophobic and cationic substituents to mimic the mechanism of action of host-defense
peptides.[3] The cationic and hydrophobic chains can be introduced by alkylation, reductive
amination and other reactions.[4] This approach will allow the generation of a diversified chemical
library with potential activity against resistant pathogens.
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The preparation of fluorescent derivatives of selective estrogen receptor modulators (SERMs)
has limproved the understanding of the pharmacological effects of these widely-used drugs, as
well of their undesirable side-effects, through the identification of undesired biological targets.
Tamoxifen, and its biologically-active metabolite endoxifen, are among the most important
SERMSs, and are used clinically for the treatment of ER+ breast cancer (BC). Our team has
reported the development of different fluorescent tamoxifen derivatives, such as FLTX1
(commercially available) and FLTX2,[1-3] which are potent pure antiestrogens, and in addition
can be used in photodynamic therapies in ER+ BC cells. Herein we report the preparation of the
novel endoxifen derivative FLTX3 using low-cost commercial substrates. FLTX3 displays a higher
affinity than TX, FLTX1 and FLTX2 for Era in MCF7 cancer cells, behaving as a pure antiestrogen,
thus lacking common undesired effects shown by tamoxifen and other SERMs. FLTX3 might be
a promising alternative to tamoxifen for the treatment of ER+ breast cancer and is an exceptional
probe for biomedical studies.

FLTX3 50 pM

References

[1] M. Diaz, L. Scholz, J. Marrero-Alonso, A. Boto, R. Marin, F. Lobo, D. Hernandez, A. Amesty, A. Estévez-
Braun, D. Quinto-Alemany, R. Puertas-Avendafio, F. Lahoz, Opto-chemical and laser properties of FLTX1,
a novel fluorescent tamoxifen derivative, and its potential applications in breast cancer photodynamic
chemotherapy. Opt. Mater. 2018, 84, 442, doi: 10.1016/j.optmat.2018.04.055.

[2] M. Diaz, F. Lobo, D. Hernadndez, A. Amesty, C. Valdés-Baizabal, A. Canerina-Amaro, F. Mesa-Herrera,
K. Soler, A. Boto, R. Marin, A. Estévez-Braun, F. Lahoz. FLTX2: A Novel Tamoxifen Derivative Endowed
with Antiestrogenic, Fluorescent, and Photosensitizer Properties. Int. J. Mol. Sci. 2021, 22, 5339, doi:
10.3390/ijms22105339.

[3] M. Diaz, S. de Armas-Rillo, F. Lobo, D. Pereda de Pablo, K. Soler-Carracedo, P. Delgado, M. Rodriguez,
A. Canerina-Amaro, C. Valdes-Baizabal, R. Marin, D. Hernandez, A. Boto, F. Lahoz, Optical and random
laser properties of the novel multifunctional endoxifen derivative (FLTX3) and its potential for the diagnosis
of breast cancer resistance, J. Photochem. Photobiol. B. 2026, doi: 10.1016/j.jphotobiol.2025.113345.

48

FC19



https://www.scopus.com/pages/publications/105025098660?origin=resultslist
https://www.scopus.com/pages/publications/105025098660?origin=resultslist
https://www.scopus.com/pages/publications/105025098660?origin=resultslist
https://www.scopus.com/pages/publications/105025098660?origin=resultslist

[

| Island? Chem Conference
BRIDGING TENERIFE & MANHATTAN

CYCLIZATION OF BIS-HOMOALLENOLS TOWARDS TRISUBSTITUTED VINYL HALIDE
TETRAHYDRO-2H-PYRANS

Maria Castillo-Orenes,? Ignacio Padrén,? Davide A. Coppini,2 Cinzia Bressanelli,® Victoria
Sinka,?" and Juan |. Padron.&"

a|nstituto de Productos Naturales y Agrobiologia (IPNA), CSIC, 38206 Avda. Astrofisico Fco.
Sanchez 3, 38206 La Laguna, Tenerife, Spain

bDipartimento di Chimica, Universita degli Studi di Milano, Milan 20133, Italy
e-mail: mcastillo@ipna.csic.es

Keywords: allenes, tetrahydropyrans, Prins cyclization, vinyl halides.

Tetrahydropyrans are key structural motifs in numerous natural products and bioactive molecules,
and their stereoselective synthesis remains an important challenge in organic chemistry.™ In our
research group, Fe(lll) mediated Prins cyclizations have previously been used to the cyclization
of alkenes and alkynes to form tetrahydropyran and dihydropyran rings, respectively. This
reaction occurs through the condensation of homoallylic and homopropargylic alcohols with
aldehydes under Lewis acidic conditions.

Compared with alkenes or alkynes, allenes exhibit unique synthetic potential due to the presence
of three potential reactive sites, cumulated 1 system and axial chirality. These features make
allenols particularly interesting substrates for Prins cyclizations as they provide access to highly
functionalized tetrahydropyrans.?!

The present work describes the Prins cyclization of bis-homoallenol derivatives, obtained via the
Crabbé reaction of homopropargylic alcohols, with different aldehyde compounds. This
methodology enables the synthesis of diversely substituted tetrahydro-2H-pyran derivatives with
controlled stereochemistry at the a-positions relative to the oxygen atom. Moreover, depending
on the halogen source, different vinyl halide substituted tetrahydropyrans can be obtained which
can be used as intermediates in further functionalization reactions through processes such as
Grignard reactions and Suzuki cross-coupling.

I
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Figure 1: Synthesis of trisubstituted vinyl halide tetrahydro-2H-pyran rings from bis-homoallenols via Prins
cyclization.
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Iron, the fourth most abundant element in the Earth’s crust and the most abundant element by
mass in the Earth as a whole, is one of the most attractive metals for sustainable catalysis. Its
wide availability makes it an affordable alternative to other transition metals, while its low toxicity,
good catalytic performance, operational simplicity and relatively high stability make iron an
excellent candidate for the development of new synthetic methodologies.l!

In natural product synthesis, oxacycles are prominent structural motifs in biologically active
compounds, particularly in marine natural products.[? Since our research group has focused on
the development of methodologies for the synthesis of medium-sized rings,®! we envisaged the
possibility of developing a new methodology to access pharmaceutically relevant products
containing different medium-sized oxa- or aza-cyclic scaffolds using Fe(lll) salts as catalysts.

Herein, we report a multi-event reaction that proceeds through a Prins intermediate to affords the
desired 1,7-hydroxyketones from tris-homoallylic alcohols and a wide range of aldehydes. The
hydroxyketones are obtained as a single enantiomer as a result of a chirality transfer. The catalytic
system consists of an Fe(lll) salt, in combination with TMSX, where the anion plays a crucial role
in determining the final substitution product. The reactions proceed at room temperature under
air. To demonstrate the synthetic utility of this methodology, we applied it to the synthesis of the
natural product (+)-cis-lauthisan from the corresponding hydroxyketone.

FeXs R?
= : —_—
o! TMSX m R2
R! \7/ H R ¢}
H an

Chirality transfer

R2
1-5 hidride shift

Figure 2: Synthesis of hydroxyketones from tris-homoallylic alcohols and aldehydes.
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Most organic compounds are heterocycles; among them, nitrogen-containing compounds stand
out because of their biological activity.! These heterocycles can be part of more complex
molecules, such as antibiotics, vitamins, hormones, and various pharmaceuticals. Eight-
membered nitrogen-containing heterocycles (azocanes) are of great interest due to their broad
range of biological activities and their occurrence in natural products. 22 Nine-membered nitrogen
rings, azonanes, are less common, as their formation typically involves significant synthetic
challenges associated with unfavourable enthalpic and entropic barriers in the transition state.

Our research group has developed a straightforward one-step methodology for the synthesis of
mono- and disubstituted azocanes and azonanes, employing iron(lll) salts as a sustainable
catalyst (Scheme 1).

' Y
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.

Scheme 1. Synthesis of enantiopure medium-sized azacycles
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The transition-metal-catalyzed [2+2+2] cyclotrimerization of alkynes constitutes a highly atom-
economical approach to substituted aromatic compounds, enabling the formation of three
carbon-carbon bonds and an aromatic ring in a single synthetic operation.[l Despite its synthetic
potential, controlling catalyst activity and the regioselectivity between the possible 1,2,4- and
1,3,5-substituted benzene products remains a major challenge. In this context, catalysts based
on earth-abundant first-row transition metals represent attractive alternatives to conventional
noble-metal systems.!?]

We recently demonstrated the coordination versatility of the oxidized diphosphine ligand BINAPO
through the isolation of a square-planar Cu(ll)-BINAPO complex featuring x20,0' coordination,
expanding the limited number of structurally characterized BINAPO complexes with first-row
transition metals.®! Building on this precedent, a family of cobalt—-BINAPO complexes was
prepared and structurally characterized, revealing that the coordination environment of the cobalt
center can be modulated by the nature of the cobalt precursor and its associated anions (Figure
1, a)).

The catalytic potential of these complexes was subsequently evaluated in the [2+2+2]
cyclotrimerization of alkynes (Figure 1, b)). Preliminary experiments confirmed the formation of
the corresponding substituted aromatic products, demonstrating that well-defined cobalt—
BINAPO species are catalytically competent in this transformation. The observed differences in
conversion and product distribution suggest that the cobalt coordination environment influences
both catalytic activity and cyclotrimerization regioselectivity.

a) b)

ACN, o.n. R1 R1 R2 R2
R2 R2 R1
TN -1,3,5 -1,2,4
First x20,0" coordination example with Co(ll) Catalytic activity in [2+2+2] cycloadditions

Quantitative analysis of metal-center distortion

Figure 1. a) Structurally characterized first-row transition-metal complexes featuring direct 20,0’
coordination of BINAPO, as determined by single-crystal X-ray diffraction; b) catalytic activity of
the cobalt—-BINAPO complexes in [2+2+2] alkyne cyclotrimerization.
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Cancer remains one of the leading causes of death worldwide, and although chemotherapy is
widely used and effective, its clinical application is often limited by significant side effects. In this
context, the development of novel therapeutic strategies continues to represent an important
challenge for the scientific community.[

Methotrexate is a clinically used drug with antiproliferative and anti-inflammatory activity.
However, its therapeutic application is associated with severe adverse effects. These limitations
have prompted the search for alternative molecules capable of retaining its biological profile while
improving safety and tolerability.

In this regard, natural products play a key role in the discovery of new bioactive compounds due
to their structural diversity. Among them, chalcones (1,3-diarylprop-2-en-1-ones) are considered
privileged scaffolds in medicinal chemistry due to their wide range of biological activities,
particularly anticancer properties. Moreover, their straightforward synthetic accessibility allows
the incorporation of diverse functional groups, mainly on the aromatic rings.® Additionally, specific
substitutions such as amides or amines can impart fluorescent properties, highlighting their
potential as fluorophores able to report on their distribution and interactions in biological
systems.®

In this work, we describe the design and synthesis of methotrexate-inspired molecules based on
chalcone scaffolds following a function-oriented synthesis approach. A one-pot, high atom
economy protocol is reported for the preparation of highly functionalized chalcone derivatives.
The synthesized compounds were evaluated in terms of their anticancer activity and
photophysical properties, revealing promising multifunctional profiles.
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(o]
General chalcone structure Chalcone analogs
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ENHANCED FLEXIBLE RECEPTOR FOR CHIRAL RECOGNITION OF AMMONIUM SALTS
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Over the years, the fundamental concepts governing molecular recognition have been extensively
developed, highlighting the importance of the chelate and macrocyclic effects, as well as
preorganization and molecular complementarity in host—guest interactions. However, in flexible
receptors, enhanced recognition can also arise from the cooperation between secondary
intramolecular interactions and conformational reorganizations together with the primary binding
forces. In this context, cation receptors have served as valuable model systems for studying these
effects. Although the influence of anions on cation association constants has been widely
investigated,i only a few studies have suggested that anions have little or no effect on chiral
recognition processes involving chiral cation receptors.[? In this field, our research group
developed several chiral cation receptors capable of showing high chiral discrimination toward
amino acid ammonium salts.[!

In previous work, we studied the influence of anions on the chiral recognition of ammonium salts
by these receptors. Enantiomeric pairs of amino acid ammonium salts containing anions with
different ionic strengths were prepared. NMR titrations in CD;CN allowed the determination of the
host—guest association constants, showing that the competition between the anion and the
receptor affected the chiral discrimination (Ko/KL). However, although variations in were observed,
no clear tendency could be established. For this reason, in the present work we introduce a
modified flexible receptor with enhanced non-covalent interactions and higher affinity for the
cationic guest. As a consequence, the receptor should be less influenced by the counterion, so
that only the strongest basic anions are expected to significantly affect the ion pair and produce
noticeable changes in chiral discrimination. This new system should elucidate how counterions
influence chiral discrimination processes.
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Recently, it has been reported that necrotrophic phytopathogenic fungi employ a photo-chemical
damage mechanism to cause the death of host plants called oxidative foliar photo-necrosis (OFP),
which consists in the release of pigments that, in the presence of light, can act as photosensitizers
and produce singlet oxygen (*Oz2), a non-radical reactive oxygen species (ROS) with capability to
oxide cell membrane lipids producing tissue death, macroscopically seen as necrosis of different
parts of the plants.

Therefore, to provide further evidence regarding this damage mechanism, the chemical synthesis
of five hydroxyl-anthraquinone pigments, previously reported as secondary metabolites produced
by phytopathogenic fungi, was performed to evaluate their role as photo-toxins causing OFP: 1-
hydroxyanthraquinone, 2-hydroxyanthraquinone, xanthopurpurin, quinizarin, and pachybasin. In
addition, quinalizarin, a commercially available fungal pigment, was used to complement the pool
of synthesized hydroxyl-anthraquinones.

The photosensitizer capacity of the 6 fungal hydroxyl-anthraquinones was determined through
the ergosterol (E) photo-oxidation method, which allows for the indirect detection of 102 through
the generation of ergosterol peroxide (EP) as an oxidation product. Moreover, the E to EP
conversion percentages were measured to determine the most photo-active pigment and use it
in the in vivo tests with Coffea arabica and Physalis ixocarpa fruits. Finally, a computational study
was conducted with the M06-2X functional and the 6-311+G(d,p) basis set to complement the
experimental results. This study was based on global reactivity descriptors and thermodynamic
calculations of the ground and excited states of these pigments to analyze whether they satisfy
the energy requirements to excite triplet oxygen (302) and generate 1Ox.

The results shown that the 6 hydroxyl-anthraquinones studied act as photosensitizers of 102, and
quinalizarin proved to be the most photoactive pigment with a 100% of EP production.
Furthermore, it caused photo-necrotic damage in Coffea arabica and Physalis ixocarpa upon
exposure to visible light, while in darkness it caused no damage. On the other hand, the
computational study indicated that quinalizarin has the structure with the greatest chemical
softness and, therefore, is the most polarizable compound, favoring its photosensitizing capacity.
On the other hand, thermodynamic calculations in lipid, ethanolic, and aqueous media
demonstrated that, in polar media, the 6 hydroxyl-anthraquinones promote the 'Oz production
while in lipid media only 4 of the 6 hydroxyl-anthraquinones exhibit exergonic reactions in the 102
production.

Thus, this research provided more evidence of the capacity of fungal hydroxyl-anthraquinone
pigments to act as photosensitizers toxins and to demonstrate that the OFP is a pathogenic
mechanism employed by several species of necrotrophic phytopathogenic fungi that produce
photosensitizing pigments.
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Dysregulated NLRP3 inflammasome activity is associated with the development of several
inflammatory diseases. The study of molecules directly targeting NLRP3 is an emerging field in
the discovery of new therapeutic compounds for the treatment of inflammatory disorders. 2

In this work, some natural® and semisynthetic derivatives were evaluated as potential NLRP3
inflammasome inhibitors. Furthermore, the mechanism of action was determined through
biological and molecular docking studies.
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Chiral confined spaces are present in a wide variety of biological systems, playing a crucial role
in protein recognition and the asymmetric catalysis within enzyme active sites. To replicate these
fascinating cavities, chiral molecular cages have been designed as model systems to emulate the
functions of their natural counterparts. In this context, Dynamic Covalent Chemistry (DCC) has
emerged as a powerful tool for constructing complex molecular architectures. Among the various
building blocks, boronic acids are particularly versatile, as they can undergo self-condensation to
form boroxines or react with diols to produce boronates. In previous studies, we utilized tripodal
boronic acid building blocks to construct [4+6] tetrahedral boronate cages!!! and observed the
metamorphosis of a tetrahedral boroxine cage into a [2+3] molecular "rugby ball".[2 However, the
current challenge lies in forming cages with structures similar to those produced in nature, and it
is here that the concept of social self-sorting becomes highly relevant. Unlike narcissistic self-
sorting, where identical components segregate into pure structures, social self-sorting enables
the cooperative integration of different building blocks to generate low-symmetry systems. In this
work, we report the chiral self-sorting results during the assembly of our tripodal boronic acid 1
with a racemic mixture of tetraols (THBN and TTSBI), which act as chiral linkers in the formation
of homochiral and heterochiral [2+3] boronate cages.?!
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Among the numerous bioorthogonal reactions that have been developed, tetrazine-mediated
Inverse Electron Demand Diels-Alder (IEDDA) reaction is one of the most commonly used due to
its fast reaction rate, excellent bioorthogonality, and great biocompatibility.l] However, methods
for a precise control of tetrazine reactivity on-demand, under biocompatible conditions are
urgently needed. Herein, we prove that rotaxanation is an efficient way to control the reactivity of
the tetrazine ring.
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Figure 1 Tetrazine rotaxanes display a much slower kinetics compared to the corresponding
thread. Mechanical bond disassembly upon the right stimulus activates reactivity.

Tetrazine rotaxanes were easily made in high yield by a combination of nucleophilic aromatic
substitution of the tetrazine,?l®l and Crown Ether Active Template strategy.[ We showed that
kinetics of IEDDA reaction on a rotaxane is extremely slow compared with the non-interlocked
thread. Subsequently, responsive rotaxanes were synthesized that are capable of response to a
specific stimulus, such as an enzyme. Thus, we were able to induce de-rotaxanation and shuttling
inside live cells, which concomitantly allowed IEDDA reaction to happen.® This mechanically
inhibited IEDDA unleashes a huge potential of applications.
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Design and synthesis of receptors has been one of the key objectives within the supramolecular
chemistry community. Anion receptors pose significant design challenge due to the diverse
geometric profiles of different anions. Consequently, a logical design and the use of strong non-
covalent interactions, such as hydrogen bonding, are crucial. Traditionally organic moieties such
as amides, among others, have been employed for this purpose.i!

Recently, the equivalence in hydrogen-bond donating strength between an amide (NH) and an
amine (NH) adjacent to a tetrazine ring has been highlighted, exhibiting association constants of
the same order of magnitude.?3] Building upon this discovery, and leveraging our group’s
expertise in tetrazine chemistry, we have designed a series of anion receptors based on the
dynamic covalent chemistry of tetrazines. >4
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Complex herbal matrices can limit the reliability of pesticide residue determination because
pigments, waxes, essential-oil constituents and phenolic metabolites may be co-extracted and
produce ion suppression or enhancement.! Artemisia annua represents a relevant case because
its raw plant material and bioactive extracts combine medicinal value with a chemically demanding
analytical background.2 Here we describe a matrix-aware QUEChERS workflow being developed
for multiresidue pesticide determination in A. annua using chromatography coupled to mass
spectrometry.® The experimental design starts from hydrated dried plant material and extract
fractions, followed by acetonitrile extraction, MgSO4/NaCl-assisted partitioning and a comparative
dispersive cleanup screen. PSA, Cis, graphitized carbon black and pigment-selective sorbent
combinations are evaluated to balance two competing requirements: removal of chlorophyll-rich
co-extractives and preservation of recoveries for planar, apolar and moderately polar pesticides.
To make the validation feasible within a short experimental window, a descriptor-based clustering
step first selects representative pesticides from a list of more than 100 compounds, ensuring
coverage of major physicochemical behaviors instead of testing only a narrow chemical subset.
The planned performance assessment includes matrix-matched calibration, solvent/matrix
response comparison, recovery at low and medium fortification levels, within-day precision and
practical limits of quantification. LC-MS/MS is prioritized for polar, ionic and thermolabile analytes,
whereas GC-MS/MS fractions are considered more volatile and hydrophobic clusters. By
integrating chemical-space selection with cleanup optimization, the workflow is designed to
deliver defensible residue data while minimizing unnecessary experiments. The final presentation
will report on the optimized cleanup conditions and cluster-resolved validation metrics for the
selected pesticide representatives.
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Marine invertebrates constitute a promising and still underexplored source of bioactive
compounds with potential applications in biotechnology [1]. Among them, several stinging marine
organisms that are frequently stranded along the coasts of the Canary Islands represent an
environmental and public health concern due to their impact on recreational activities and beach
safety. However, this marine biomass also provides an opportunity for valorization within the
framework of the blue biotechnology sector [2].

In the present study, the therapeutic and cosmetic potential of extracts obtained from stinging
marine invertebrates collected along the Canary Islands coastline was investigated. Organisms
were processed and extracted using solvents of increasing polarity to obtain fractions enriched in
chemically diverse metabolites. The resulting extracts were evaluated against different human
tumor cell lines to assess their antiproliferative activity and were also subjected to biological
assays related to potential cosmetic applications. Bioguided fractionation studies are currently
being carried out with the aim of isolating and identifying the compounds responsible for the
observed biological activities.

This work highlights the potential of stranded marine biomass as a sustainable source of high-
value compounds and contributes to the development of innovative strategies for the valorization
of organisms traditionally regarded as coastal waste or hazards, promoting their exploitation for
pharmaceutical and cosmetic applications.
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Macroalgal strandings and microalgal blooms are increasingly common phenomena along the
coasts of the Canary lIslands. The accumulation of these algae on beaches poses an
environmental and economic problem, as they are currently considered waste, despite their
potential as a source of bioactive compounds of biotechnological interest [, Among them are
invasive and opportunistic species such as Rugulopteryx okamurae, due to their rapid expansion
and accumulation in coastal areas.

The objective of this study is to evaluate the chemical composition and biological potential of
various algae collected along the coasts of the Canary Islands. To this end, the samples undergo
agueous and organic extractions, followed by chromatographic fractionation processes to obtain
enriched fractions and pure compounds.

The biological activity of the extracts and fractions obtained is evaluated against pathogenic
microorganisms and tumor cell lines, as well as their potential application as agricultural
biostimulants under abiotic stress conditions through bioassays based on Saccharomyces
cerevisiae 23],

This work aims to contribute to the valorization of these algae as a sustainable source of high-
value-added products with potential applications in biomedicine, cosmetics, nutraceuticals, and
agriculture, within a circular economy framework.
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The gold(l)-catalyzed retro-Buchner transformation of 7-substituted cycloheptatrienes has
emerged as a safe and powerful strategy for the generation of gold(l) carbene intermediates.[*2
The exceptional reactivity of these highly energetic metal—-carbene species enables a broad range
of cascade transformations and cycloaddition processes. However, the relatively high
temperatures required affect its synthetic applicability.!
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A major advance was the development of substituted cycloheptatrienes capable of undergoing
retro - Buchner reaction under gold(l) catalysis, at room temperature. In this context, a detailed
understanding of the factors governing this transformation is essential for the rational design of
new carbene precursors.¥! The aim of this work is to investigate, through kinetic studies and
density functional theory (DFT) calculations, how different substitution patterns and electronic
properties of cycloheptatriene carbene precursors influence the decarbenation process and the
overall reactivity of the system.
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The concept of Smart Secondary Metabolites (SSM) in marine ecosystems refers to bioactive
compounds that are adaptively produced and finely regulated in response to environmental and
ecological conditions. Within marine natural products chemistry, these metabolites are
characterized not simply by their chemical diversity, but by their functional and regulatory
sophistication.

SSM are a privileged class of natural compounds that are characterized by the simultaneous
combination of aspects. Those are the following: I.- A singular chemical structure: These
compounds usually have unique and well-defined molecular architectures, which are often
complex and stereochemically rich. Il.- A high metabolic production: Although secondary
metabolites are not essential for basic cellular survival, these molecules are produced in
significant quantities. They may be biogenetic precursors of structurally related compounds. Ill.-
Potent biological activities: These secondary metabolites have shown strong effects on diverse
biological systems (e.g., antimicrobial, anticancer, anti-inflammatory, etc.). IV.- The ability to
interact with different biological targets: They often have promiscuous or highly specific binding
capabilities. V.- A significant ecological or chemotaxonomic value: These compounds play
ecological roles and are useful in classifying species. They may be biogenetic precursors of
structurally related compounds.

Therefore, SSM in marine ecosystems is used, it generally refers to secondary metabolites that
have important, multifunctional, or adaptive ecological roles in marine environments, and
constitutes an integrative concept. [1-3]
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Dynamic Covalent Chemistry (DCC) enables the self-assembly of complex molecular
architectures by combining the robustness of covalent bonds with reversible error correction
mechanisms. This strategy has facilitated the development of porous organic materials, including
covalent organic frameworks (COFs) and molecular organic cages (MOCSs), which have found
applications in gas separation, catalysis, and molecular sensing. Among these materials, MOCs
are particularly attractive because of their intrinsic porosity and their ability to form highly ordered
crystalline structures. Unlike metal-organic frameworks (MOFs), COFs, and zeolites, MOCs can
be handled as discrete molecular entities in solution.l! However, MOCs assembled through DCC
often suffer from limited chemical a structural stability due to the reversible nature of the bonds
involved. Therefore, improving both their stability a solubility is essential to broaden their potential
applications in catalysis, molecular recognition, and related fields.!24! In this work, investigate the
formation of hydrogen-bond-stabilized imine cages constructed from two extended amine-
functionalized tripods. These tripods are positional methyl-group isomers that provide the
conformational control required for successful cage assembly. Our results reveal that when the
methyl groups are located at the 8-position the resulting cages exhibit poor solubility in most
organic solvents. In contrast, relocating the methyl groups to the 5-position significantly enhances
cage solubility. This behavior is attributed to the orientation of the methyl substituents, where one
methyl group is directed toward the external solvent environment while the other points toward
the interior cavity of the cage.
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In Organic Chemistry, the easy conversions between the different oxidation states of iodine have
served to develop a wide number of chemical transformations of organic matter where iodine is
not incorporated into the final products, and among them oxidative processes predominate. Thus,
in the last decade, many novel methodologies based in iodine-catalysis, such as functional groups
oxidations or oxidative coupling reactions, has been reported in literature, prompted by the recent
advances in the determination of the role of iodine chemistry in the reaction mechanisms.?!
Impressive is the current advances in new iodine-catalyzed oxidative coupling reactions as
greener alternative to the transition-metal catalysis, despite the exact role of iodine catalysis is
still rather limited.2 In this work, we expand the applications of the dynamic iodine redox system
to perform intramolecular Csp3-H amination in biphasic media (Organic solvent: water).3

water

315+ 3 H,O \03-+5‘-+6H+

Organic phase

net reaction: HIO + acyclicamine — I' + H;O" + cyclic amine
Schemel: DIRS-promoted C—H amination in the presence of water:

Herein we describe the use of a typically aqueous oxidizing system to carry out transformations
of hydrophobic molecules in an organic medium, utilizing transient amphiphilic iodine species.
This allows the iodine-based oxidizing system to be activated by various inorganic oxidants as an
alternative to the more expensive and water-sensitive hypervalent iodine reagents.
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Reticulitermes flavipes (Kollar, 1837) (Blattodea: Heterotermitidae), known as the eastern
subterranean termite, is a significant urban pest both within its native range and in areas where it
has been introduced. In the Canary Islands, the presence of this invasive species is causing
serious economic, social, and ecological problems that severely affect local biodiversity. In
particular, the invasion of the subterranean termite Reticulitermes flavipes on the island of
Tenerife has become a genuine risk to both the natural ecosystem and agriculture, in addition to
causing material damage (1).

At present, baits containing chitin synthesis inhibitors represent the best option for
eliminating or controlling subterranean termite colonies. In Europe, the use of baits containing two
active organofluoride biocides is authorised: diflubenzuron and hexaflumuron. This method
requires a small amount of insecticide and, furthermore, the active ingredient remains isolated
from the environment within a bait station unless consumed by the subterranean termites.

Despite this, there is a risk that this biocide could accumulate in agricultural soils, potentially
detrimental to crop production if plant species absorb it. This work presents an efficient protocol
for detecting the biocide in both the substrate and plants using fluorine nuclear magnetic
resonance.
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Pycnoporus sanguineus is a basidiomycete fungus widely distributed in tropical and subtropical
regions and known for its intense red—orange pigmentation and strong ligninolytic activity. The
species plays an important ecological role in the decomposition of lignocellulosic biomass through
the secretion of oxidative enzymes such as laccases and peroxidases. In addition to its enzymatic
capabilities, P. sanguineus produces a variety of secondary metabolites, mainly phenoxazinone
pigments, some of which have shown biological activity in vitro. However, the lipid composition of
this fungus, particularly its sphingolipid profile, has received little attention, and atypical
sphingolipids have not previously been reported in this genus [1,2].

In this study, we report the isolation and structural characterization of pseudoceramide A, an
atypical 1-deoxyceramide isolated from cultures of Pycnoporus sanguineus. Using 3C-labelled
precursors, a novel biosynthetic pathway associated with its production is proposed. The
identification of pseudoceramide A represents the first report of a 1-deoxyceramide from the
genus Pycnoporus and expands the current knowledge of fungal sphingolipid diversity.
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Island coastal ecosystems are highly dynamic environments subjected to episodic episodic
nutrient and trace element inputs from both atmospheric and terrestrial sources!t. In oceanic
islands like the Canary Archipelago, atmospheric Saharan dust deposition, locally known as
Calima, and soil runoff represent major natural fertilization pathways!?. While the effects of these
events on pelagic microalgae have been explored, their impact on toxic benthic dinoflagellates
and the associated ciguatera fish poisoning (CFP) risk remains an critical knowledge gap®l. This
study evaluates how natural fertilization via Saharan dust and soil extracts modulates the growth,
nutrient uptake, and toxicological profiles of Gambierdiscus excentricus, a highly toxic species
widespread in the regionl¥l. Experimental cultures were grown in batch systems for 63 days under
three nutritional conditions: modified Guillard K (GK) medium (control) and GK medium
supplemented with 2.5% of either aqueous Saharan dust and forest soil extracts. The macro,
microand trace elements characterization confirmed significant trace metal enrichment (e.g., Fe,
Mn, Mo, Zn, Al) in the treated media. All treatments followed a synchronized batch growth pattern
reaching peak cell densities between days 21 and 42, without exhibiting any deviations in typical
G. excentricus cellular morphology.The functional toxicological profiles were assessed through a
dual approach: in vivo neurotoxicity via Mouse Bioassays (MBA) and in vitro growth inhibition
against human cancer cell lines. Interestingly, natural fertilization led to a clear, fraction-specific
modulation. To unravel changes in toxin production, a comprehensive solvent-fractionation was
performed to isolate lipophilic ciguatoxin-like (CTX-like) and hydrophilic maitotoxin-like (MTX-like)
fractionsl. The toxicological profiles were subsequently assessed using a dual approach: in vivo
neurotoxicity via Mouse Bioassays (MBA) and in vitro growth inhibition against human cell lines.
Principal Component Analysis (PCA) discriminated the treatments, confirming that distinct natural
coastal fertilization phenomena trigger divergent toxicological responses. These findings highlight
that localized atmospheric and terrestrial geochemical inputs play a pivotal role in regulating
benthic dinoflagellate toxicity, shifting our understanding of food safety and marine risk
assessment in island ecosystems.
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The long-term stability of hybrid polymer/ metal systems strongly depends on the formation of
chemically stable and mechanically resistant interfaces. Surface modification with polymeric
primers represents an attractive strategy to improve interfacial compatibility by introducing
functional groups able to interact selectively with polymeric or inorganic surfaces. Among them,
poly(acrylic acid) (PAA)-based thin films are particularly promising due to the high density of
carboxylic groups capable of interacting with a broad range of metal oxide substrates.

Here, PAA-based interfacial layers are explored as adhesion-promoting coatings for oxide-
covered metallic surfaces. The adhesion mechanism relies on the ability of carboxylate
functionalities to establish multiple interactions with hydroxylated surfaces, ranging from
reversible hydrogen bonding and electrostatic interactions to strong coordinative metal-
carboxylate bonds.M This multidentate interaction mechanism provides an efficient molecular
bridge between inorganic substrates and polymeric overlayers.

The performance of these interfaces is strongly influenced by the physicochemical properties of
the underlying oxide. Surface composition, hydroxylation degree, oxide chemistry and nanoscale
morphology determine the density and accessibility of active binding sites. Nanostructured ZnO
surfaces, particularly high-aspect ratio architectures, provide enhanced interfacial anchoring due
to the larger exposure of reactive crystalline domains and the possibility of multiple polymer-
surface interactions. Similarly, tailored oxide layers allow controlling the nature and strength of
PAA adsorption.Bl The combination of surface analytical techniques and nanoscale adhesion
measurements demonstrates that PAA-based thin films can act as versatile molecular primers for
engineering polymer/ metal oxide interfaces.
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Perylenediimides (PDIs) are highly versatile organic molecules with outstanding optoelectronic
properties and high electron affinity. Their versatile chemical functionalization enables precise
tuning of these characteristics, making them promising building blocks for advanced
materials.[1a] Nevertheless, the strong m—1T stacking tendency of the core of these molecules
limits their organization into crystalline architectures.[1b]

Reticular chemistry enables the design of crystalline porous materials, such as metal—organic
frameworks (MOFs) and covalent organic frameworks (COFs),[2] through the modular assembly
of functional building blocks. Among these, PDIs have recently attracted interest as photoactive
and electron-transporting linkers for their incorporation into such systems.[1b,3] In this work, four
PDI derivatives, namely PDI-4CHO, PDI-4NH,, PDI-4bayCHO and PDI-4COOH, were
synthesized. The first three molecules were developed as precursors for incorporation into COF
architectures,[4] whereas the latter was specifically designed as linker in MOF structures.[5] Their
integration into ordered porous crystalline networks is expected to combine the excellent
electronic properties of PDIs with the structural versatility and permanent porosity of reticular
materials. These results provide new molecular platforms for the rational design of photoactive
and electroactive framework materials with potential applications in optoelectronics,
photocatalysis, sensing, and energy conversion and storage.
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Figure 3. Objective PDls.
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Perovskite solar cells (PSCs) have emerged as a promising alternative to traditional silicon-based
photovoltaics due to their low-cost fabrication and ease of preparation. Recent advancements
have enabled PSCs to achieve power conversion efficiencies of up to 28%.[1] In these devices,
charge transporting layers play a crucial role, and developing efficient and stable hole transporting
materials (HTMs) remains a primary challenge. In this context, zinc phthalocyanines (ZnPcs) offer
a compelling solution, exhibiting excellent chemical and thermal stability alongside potential for
long-term economic viability.[2]

In this study, we present the synthesis and characterization of four novel ZnPc derivatives
strategically engineered for two distinct device architectures. On one hand, for inverted (p-i-n)
PSCs, we developed two carbazole-based phosphonic acid derivatives incorporating either one
or two tert-butyl-substituted ZnPc units to act as self-assembled monolayers (SAMs).[3] On the
other hand, for the conventional (n-i-p) configuration, we synthesized two novel, peripherally
functionalized ZnPcs derivatives. These ZnPcs are tetrasubstituted with mixed-substituent
arylamine moieties, each unit featuring a 4-methoxyphenyl and a fluoren-2-yl substituent,
deliberately chosen to optimize interfacial electronic properties.[4] Finally, we investigate how
these specific structural modifications dictate the optical and electrochemical properties of the
materials, evaluating their direct impact on the photovoltaic performance of the PSCs in their
respective configurations. [3,4]

Atlu s
o, 08 ©‘f

o ed 1 SUIE 3L 2L, oS @Oj
yadiR) ¥ & Y e Y9
oo P ase "@7 -

ZnPc 1 ZnPc 2 ZnPc 3 O\

ZnPc4 |

Figure 4. Different ZnPcs structures as HTM in PSCs.
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An in-depth understanding of the structure—property relationships in multichromophoric systems
undergoing excited electron transfer is essential for designing reliable photocatalytic and
optoelectronic devices. However, creating architectures to govern electron-transfer events in a
controlled manner remains challenging due to synthetic challenges and suboptimal conditions.

Here, we report two novel benzoperylenetriimide (PTI) dimers. Their ability to undergo symmetry-
breaking charge separation (SB-CS)I and subsequent performance in photocatalytic electron
pooling is studied. Steady-state and time-resolved emission studies together with electrochemical
studies will be presented. DFT calculations will be used to support experimental results.
Subsequent femtosecond pump—probe studies will provide evidence of charge separation in the
PTI dimer, which will be used for photocatalytic electron-pooling experiments from an application
perspective.[?
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Natural products have historically been a primary source of inspiration for modern
pharmaceuticals. Since 1940, approximately 75% of small-molecule anticancer drugs have been
based on or inspired by natural products, with around 49% being natural products or their
derivatives. When considering data from 1981 onwards, these percentages rise to 80% and 54%,
respectively, highlighting the crucial role of natural sources in drug discovery.

This project aims to establish a chemical library derived from the rich biodiversity of Tenerife.
LiPNaT means “Libreria de Productos Naturales de Tenerife”. The process involves the collection
of different endemic species, prioritizing the most abundant ones. This work includes studies of
taxonomic and genetic classification to ensure proper identification. The chemical analysis phase
involves the isolation, purification, and structural elucidation of the bioactive compounds present
in each species.

This systematic approach will lead to the development of a comprehensive library of natural
compounds isolated from Tenerife’s endemic plants. Subsequently, both the crude extracts and
the isolated compounds will be biologically evaluated for various activities of interest, testing as
many activities as possible. Promising bioactive molecules may undergo synthetic modifications
to enhance their biological activity.

Tenerife

—
<
L1

Genetics

o ¢

Phytochemistry,

This is a multidisciplinary project where each involved field plays a crucial role in achieving this
ambitious and valuable goal.
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Nature is an inexhaustible source of inspiration for natural product synthesis. Its influence on the
scientific community is immense, as is the value it provides for the discovery of novel bioactive
compounds. In this context, LiPNaT (Natural Products Library of Tenerife) emerged as an initiative
aimed at exploring new opportunities through a classical approach: the study and analysis of
nature.

In this work, we present the results of the LiPNaT project, beginning with the extraction of
secondary metabolites directly from selected species, followed by compound purification using
chromatographic techniques and structural elucidation by NMR spectroscopy, mass
spectrometry, and other analytical methods.

Furthermore, the main objective of this stage of the project is the synthesis of different derivatives
in order to improve biological activity and/or specificity. Initially, a selected group of compounds
obtained on a large-scale extraction protocols we developed, provide an accessible and cheap
source of natural products for derivatization. By systematically modifying all susceptible functional
groups, we aim to build a chemical library of derivatives unprecedented in the literature. These
compounds are currently being tested in different biological assays.
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Current therapies for Chagas disease and leishmaniasis remain limited efficacy,
considerable toxicity, and inadequate cure rates. Thus, the identification of novel alternative
antiparasitic agents is of critical importance [1]. In this context, natural products represent a
valuable tool for the discovery and development of new agents to overcome these limitations [2].
Withanolides, a group of naturally occurring C-28 steroids based on an ergostane skeleton, have
garnered significant attention due to their complex structures and broad range of bioactivities,
making them of particular interest in the fields of medicinal chemistry [3].

In the course of our drug discovery program focused on the medicinal chemistry of bioactive
natural products. Herein we report the development of a natural product-based library consisting
of withanolide-type steroids, achieved through the optimization of the hit compound, withaferin A,
to explore the structural requirements for antikinetoplastid activity. Several compounds exhibited
strong, dose-dependent inhibition against Trypanosoma cruzi and Leishmania amazonensis,
surpassing standard drugs such as miltefosine and benznidazole. Moreover, mechanistic action
studies on L. amazonensis promastigotes revealed that compounds induced apoptosis-like
programmed cell death. These findings reinforce the therapeutic potential of withanolides,
providing strong support for the continued development of withaferin A derivatives as potential
antikinetoplastid agents.
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Molecular cobalt macrocycles represent versatile platforms for the development of
sustainable photo- and electrocatalytic processes aimed at solar energy conversion and small-
molecule valorization.l!! In this work, we investigate cobalt porphyrazine- and phthalocyanine-
based systems for CO, reduction and Hz production. The electrocatalytic performance of cobalt(Il)
tetramethyl tetrapyridinoporphyrazine (CoTmTPyPz) supported on carbon nanotubes was
evaluated for heterogeneous CO, reduction, revealing that, unlike related cobalt phthalocyanine
catalysts, CO is not reduced to methanol and therefore does not act as a reaction intermediate
(Figure 1a). These findings provide new mechanistic insights into CO, electroreduction
pathways.[? In parallel, a hybrid photocatalyst consisting of cobalt phthalocyanine (CoPc) and
polymeric carbon nitride (CN) was prepared through a simple and scalable approach based on
T interactions. The resulting nanocomposite exhibited enhanced photocatalytic activity in both
benzyl alcohol photo-oxidation and hydrogen evolution, achieving H, production rates 50% higher
than those of pristine CN (Figure 1b).EB! Together, these results highlight the potential of cobalt
macrocyclic catalysts and hybrid materials for the rational design of efficient systems for solar-to-
fuels and solar-to-chemicals applications.*5]
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Figure 5. a) Catalytic process of CO2 reduction using CoTmTPyPz and b) CoPc/CN hybrid photocatalyst and its
enhanced photocatalytic hydrogen production under visible-light irradiation.
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