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Molecular Gymnastics through Gold-Carbene Chemistry

Sonsoles Martin-Santamaria, CIB Margarita Salas, CSIC
Multiscale modeling of Toll-like Receptors in Innate Immunity
Recognition

Coffee Break

Guillermo Minguez, ICMol, Universitat de Valéncia
Molten molecular synthesis: an alternative route to
unconventional MOFs

Ana Belén Cuenca, IQS, Universitat Ramon Llull
New reactions and structures involving main group elements

Daniel Maspoch, ICN2, BIST, CSIC, Universitat Autobnoma de
Barcelona
Clip-off Chemistry: breaking bonds, building chemistry
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* Inscription deadline Monday 12 January.
** Inscription is free for attendants and 30 euros for the lunch.
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Molecular Gymnastics through Gold-Carbene Chemistry

Antonio M. Echavarren
Institute of Chemical Research of Catalonia (ICIQ), Av. Paisos Catalans 16, 43007 Tarragona, Spain
Universitat Rovira i Virgili, C/ Marcel-Ii Domingo, 43007 Tarragona, Spain
aechavarren@iciq.es

Many gold(I) catalyzed reactions take place through gold(I) carbenes as intermediates.? Gold(I)
carbenes, as well as well as other metal carbenes or carbenoids, can also be generated in solution by
retro-Bucher reaction of cycloheptatrienes (formal decarbenation).® This lecture will focus on reactions
developed in our group that proceed via gold(I) carbenes and related intermediates, leading to the
construction of carbon skeletons.*
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Multiscale modeling of Toll-like Receptors in Innate
Immunity Recognition

Sonsoles Martin-Santamaria

Investigadora Cientifica, Computational Chemical Biology, Group Leader, CIB
Margarita Salas, CSIC

smsantamaria@cib.csic.es

Toll-like receptors (TLRs) sit at the frontline of innate immunity and have emerged
as prime therapeutic targets in the era of immunotherapy. Multiscale simulations
are applied to the understanding of Toll-like receptors and bacterial infection
mechanisms at different levels of organization, where atomistic and coarse-
grained models are combined to explore biomolecular interactions. Our research
focuses on how TLRs are modulated by small-molecules, glycolipids and
lipopolysaccharides, how ligand-specific binding drives TLR dimerization
mechanisms, and how antimicrobial peptides disrupt bacterial envelopes to
combat infection.
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Molten molecular synthesis: an alternative route to unconventional MOFs
Guillermo Minguez Espallargas

Instituto de Ciencia Molecular (ICMol), Universidad de Valencia (Spain)

The development of synthetic routes that can combine the high-temperature capabilities of solid-
state methods with the kinetic flexibility and diversity of solvent-mediated chemistry is key to accessing
materials with unprecedented structures and functionalities. In this sense, molten salt synthesis has
been extensively explored, in which inorganic salts such as NaCl provide a high-temperature molten
medium that facilitates solid-state transformations while remaining chemically inert. However, its
operating temperatures, reaching 1000 °C, is incompatible with systems containing organic molecules.

Herein we present an alternative route to circumvent the need of such high temperatures by the
replacement of the molten inorganic salt with a meltable organic molecule, and we will show the
applicability of this uncommon synthetic approach in the field of metal-organic frameworks (MOFs). We
will present the preparation of elusive porous crystalline materials such as the iron(ll) analogue of ZIF-
8,1 and multivariate analogues.’?3! We will also show the applicability of the molten molecular synthesis
to prepare crystalline precursors that can be converted in MOF-derived glasses,*¢! and finally, the use
of this synthesis to prepare MOF-derived glasses a direct way.["!
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Clip-off Chemistry: breaking bonds, building chemistry

Daniel Maspochab-c

aCatalan Institute of Nanoscience and Nanotechnology (ICN2), CSIC and The Barcelona Institute of
Science and Technology, Campus UAB, Bellaterra, 08193 Barcelona, Spain

bDepartament de Quimica, Facultat de Ciencies, Universitat Autonoma de Barcelona, 08193
Bellaterra, Spain

¢ICREA, Pg. Lluis Companys 23, 08010 Barcelona, Spain

e-mail: daniel. naspoch@icn2.cat

Historically, innovations in synthetic methods and chemical reactions have transformed how scientists
design and synthesize molecules and materials. Indeed, novel reactions or synthetic strategies not only
enable access to previously unattainable structures but also inspire new paradigms for constructing
materials that address global social, economic, and industrial challenges.

In this talk, | will introduce the concept and recent advances in Clip-off Chemistry. This approach is
based on the design and synthesis of novel molecules and materials with well-defined compositions and
structures via bond cleavage within molecular frameworks. Clip-off Chemistry thus represents a new
synthetic methodology in which programmed, selective disassembly leads to the formation of new
molecules and materials. This molecular disassembly is achieved through chemical reactions; in a first
approach, via ozonolysis, which enables the cleavage of organic building blocks or linkers through direct
breaking of alkene or alkyne bonds. | will present the fundamental principles of Clip-off Chemistry and
recent examples of molecules and structures obtained through controlled bond fission in porous reticular
materials.





