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Inorganic & Coordination Chemistry, Invited lecture I1C-011
Reticular Design of Quantum Materials: Emergent Properties in Metal-Organic Nets
K. S. Pedersen'
'Department of Chemistry, Technical University of Denmark - kastp@kemi.dtu.dk

Quantum materials exhibit exotic phenomena arising from the intricate interplay between electronic, magnetic, and lattice
degrees of freedom. Traditionally, most such materials are purely inorganic and synthesized under conditions dominated by
thermodynamic control. Reticular chemistry, however, provides complementary tools for quantum materials discovery,
enabling the design, synthesis, and understanding of systems with unique symmetries and electronic structures.

Metal-ligand assemblies featuring variable or inseparable valence states (‘“non-innocence”) are widespread in coordination
chemistry and offer a route to harness strong electron—electron correlations in extended networks. This strategy provides a
realistic means to challenge the current state-of-the-art approaches to quantum materials.

In this lecture, I will present our recent findings in the search for genuinely new symmetries in MOFs and coordination
solids, along with their emergent properties. These include metallicity, geometric frustration, valence tautomerism, and
exceptionally strong magnetic correlations that give rise to high-temperature magnetic ordering.!'”!

(1) Aribot, F., et al. Nature Chem. 2026, In press.

(2) Viborg, A., et al. J. Am. Chem. Soc. 2026, 148, 8060

(3) Aribot, F., et al. Chem 2025, 102557.

(4) Manvell, A. S., et al. J. Am. Chem. Soc. 2025, 147, 7597.
(5) Viborg, A., et al. Chem. Sci. 2025, 16, 6879.

(6) Dunstan, M., et al. Nature Chem. 2024, 17, 735.

(7) Chen, H., et al. J. Am. Chem. Soc. 2021, 143, 14041.

(8) Perlepe, P., et al. Nature. Commun. 2022, 13, 5766.

(9) Voigt, L., et al. Nature Commun. 2021, 11, 4705.
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Inorganic & Coordination Chemistry, Short talk 1C-013
Highly Reduced Alkali-Metal Nickelates: Synthesis, Structure, and Catalytic Applications
L. Vedanil, E. Hevia'*

1Departement fur Chemie, Biochemie und Pharmazie, Universitit Bern

Low-valent nickel complexes have recently emerged as powerful reagents in challenging cross-coupling reactions and other
bond forming and breaking processes.' These transformations typically rely on nickel’s ability to adopt a range of different
oxidation states and engage in reversible one and two electron reactivity.” While the synthesis, structure, and reactivity of
low-valent Ni(I) and Ni(0) complexes are well established, examples of Ni complexes featuring formally negative oxidation
states remain scarce, and in the few reported complexes, the actual oxidation state of nickel and the nature of bonding are
poorly understood.'

In this contribution, we report a novel family of highly reduced alkali-metal nickelate complexes,
[{(THF)XAM}zNi(“'MCstb)y] (where AM = alkali-metal; “*™°stb = (E)-4,4-dimethylstilbene; x = 1,2; y = 2,3), which is highly
electron rich. The complete alkali-metal series ranging from lithium to cesium were accessed and characterized in the solid
state (except the Cs congener) and in solution. The lithium nickelate complex was studied by experimental charge density to
comprehensively elucidate the structure, electronics, and bonding of this unique system. The stoichiometric and catalytic
reactivity toward C—F activation, reductive norbornene coupling, hydrosilylation, and alkene isomerization were
investigated and benchmarked against homometallic Ni(0) systems.’
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[1]a) A. M. Borys, E. Hevia, CHIMIA, 2023, 77, 242-245, b) A. M. Borys, E. Hevia, Synthesis, 2022, 54, 2976-2990 c) A.
M. Borys, E. Hevia, Chemical Communications, 2024, 60, 11052-11067.

[2] J. B. Diccianni, T. Diao, Trends in Chemistry, 2019, 1, 830-844.

[3] L. Vedani, A. M. Borys, K. Rachuy, R. Herbst-Irmer, D. Stalke, E. Hevia, Journal of the American Chemical Society,
2025, 147,46101-46111.
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Inorganic & Coordination Chemistry, Short talk 1C-014
Synthesis, Isolation, and Reactivity of Gold(I1I) Phosphaketene Complexes
G. Dunesl, M. Locatel, C. Nevado'*

1Department of Chemistry, University of Ziirich, Winterthurerstrasse 190, 8057 Ziirich, Switzerland

The phosphaethynolate anion (PCO ) was first introduced by Becker in 1992, and its ambidentate nature was subsequently
demonstrated in different studies featuring salt metathesis reactions between NaPCO and different metal halides. As
expected, coordination through the phosphorus atom was found to be favored by soft and polarizable elements, while hard
and charge-dense Lewis acids preferred the oxygen-bound coordination''?!. The reductive decarbonylation of metal-
phosphaketene (M—PCO) complexes was found to be a key synthetic strategy to access terminal M—P complexes,™*® which
constitute promising platforms for phosphorus atom transfer (PAT) catalysis.

Herein, we report the characterization and reactivity of the first family of well-defined Au(IIl)-phosphaketene complexes
supported by different tridentate (N*C"C) and (C"N”C) ligands. Our investigations revealed that the behavior of the
Au(IIT)-PCO complexes is strongly governed by the ligand framework, which can either facilitate decarbonylation or
promote PCO transfer, depending on its electronic and steric properties.

[Y][PCO]
- XY

X-ray structures
Reactivity studies
Competent reagent

[1]J. Goicoechea, H. Griitzmacher, Angew. Chem. Int. Ed., 2018, 57, 16968 — 16994.

[2] J. Sun, H. Verplancke, J. 1. Schweizer, M. Diefenbach, C. Wiirtele, M. Otte, 1. Tkach, C. Herwig, C. Limberg, S.
Demeshko, M. C. Holthausen, S. Schneider, Chem, 2021, 7, 1952—-1962.

[3] L. Liu, D. A. Ruiz, D. Munz, G. Bertrand, Chem, 2016, 1, 147-153.

[4] L. L. Liu, D. A. Ruiz, F. Dahcheh, G. Bertrand, R. Suter, A. M. Tondreau, H. Griitzmacher, Chem. Sci., 2016, 7,
2335-2341.

[5] R. R. Thompson, M. T. Figgins, D. C. Wannipurage, A. Renteria-Gomez, A. R. Gogoi, J. Telser, D. L. Tierney, M. C.
Neben, S. Demeshko, O. Gutierrez, D. C. Powers, J. Am. Chem. Soc., 2025, 147, 5350—5359.

[6] M. C. Neben, N. Wegerich, T. A. Al Said, R. R. Thompson, S. Demeshko, K. Dollberg, I. Tkach, G. P. Van Trieste, H.
Verplancke, C. von Hénisch, M. C. Holthausen, D. C. Powers, A. Schnegg, S. Schneider, J. Am. Chem. Soc., 2025, 147,
5330-5339.
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Inorganic & Coordination Chemistry, Short talk I1C-015
Nitrile Activation in Platinum-Based Ligand Backbone Manipulation
L. Burril, M. Albrecht®*

lDepartment of Chemistry, Biochemistry and Pharmaceutical Sciences, University of Bern, Freiestrasse 3, 3012
Bern, Switzerland. Email: lars.burri@unibe.ch, “Department of Chemistry, Biochemistry and Pharmaceutical
Sciences, University of Bern, Freiestrasse 3, 3012 Bern, Switzerland. Email: martin.albrecht@unibe.ch

Skeletal editing has emerged as a promising tool to access valuable derivatives by direct modification of the
molecular scaffold." In recent years several strategies for the insertion and deletion of carbon or nitrogen atoms
have been developed.” Such single atom manipulations have been by far the most prominent®*, while the insertion

of two or more atoms into an existing backbone is essentially unknown.

Here we will demonstrate the metal-mediated insertion of a -CN- fragment from small molecule nitriles into the
backbone of the ligand, thus expanding the toolbox of skeletal editing methodologies. The reaction involves C—N
bond breaking and both N-C and C—N bond making processes in one step. Key for this unprecedented bond
activation and insertion reaction is a platinum(II) center bound to pyridinium amidate (PYA) ligands (see Figure
below). These ligands are known for their electronic flexibility, which entails neutral and zwitterionic limiting
resonance structures. Previous work has demonstrated a wide range of catalytic applications with these PYA

ligands, including redox and polymerization processes.™

Here we will discuss the -CN- insertion in more detail, including selectivity and mechanistic aspects, as well as

scope for diversification.
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[1] Yuqi Chen, Guanzheng Feng, Yisan Shen, Zhihao Liu, Chenghui Sun, Weixiao Ji, He Huang, Siping Pang J.
Am. Chem. Soc. 2026, 148, 3, 3672-3680

[2] Sojung F. Kim, Charis Amber, G. Logan Bartholomew, Richmond Sarpong Acc. Chem. Res. 2025, 58, 11,
1786—-1800

[3] Julia C. Reisenbauer, Ori Allegra Franchino, Patrick Finkelstein, Bill Morandi Science 2022, 377, 1104— 1109
[4] Sean H. Kennedy, Balu D. Dherange, Kathleen J. Berger, Mark D. Levin Nature 2021, 593, 223-227
[5] James J. Race; Martin Albrecht ACS Catal. 2023, 13, 14, 9891-9904

[6] Esaie Reusser. ; Martin Albrecht Catal. Sci. Technol. 2025, 15, 7464-7472
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Inorganic & Coordination Chemistry, Short talk IC-016
Cp*M Complexes with the N-Heterocyclic Vinylidene Ligand IPrC
T. Wongl, K. Severin'*
'Laboratory of Supramolecular Chemistry

Room-temperature stable diazoolefins provide access to a unique class of carbon-donor ligands: N-heterocyclic vinylidenes.
M Herein, we describe Cp*M complexes with the N-heterocyclic vinylidene ligand IPrC (IPr =
1,3-bis(2,6-diisopropylphenyl)-imidazol-2-ylidene). Cationic complexes of type [Cp*IrCI(IPrC)]X (X = SbF,, OTf) were
obtained by reaction of (Cp*IrCl,), with IPrCN,, followed by chloride abstraction. Two-electron reduction instead of
chloride abstraction gave a neutral Cp*Ir(IPrC) complex with a “pogo stick” geometry.”*! Single-electron reduction of the
cationic complexes afforded Cp*IrCI(IPrC), in which the vinylidene ligand shows radical character. Combining
(Cp*RuCl,), with IPrCN, gave Cp*RuCl,(IPrC), in which the vinylidene ligand also shows radical character. Hydrogen
abstraction from Et;SiH yielded the carbene complex Cp*RuCl,(IPrCH). The diamagnetic complex Cp*RuCI(IPrC) was
obtained by single-electron reduction of Cp*RuCl,(IPrC), whereas single-clectron oxidation with [TEMPO]X provided
ionic [Cp*RuCl,(IPrC)]X (X = BF,, SbF,) complexes. Reactions of (Cp*OsBr,), with IPrCN, resulted in disproportionation
and formed Cp*OsBr(IPrC) and [Cp*OsBr,(IPrC)]Br, while single electron reduction of [Cp*OsBr,(IPrC)]|Br formed the
meta-stable Cp*OsBr,(IPrC) and the vinylidene ligand also shows radical character.”’ The results underline the unique
electronic properties of the vinylidene ligand IPrC in transition metal complexes.

, j!'

Electrophilic Cg Radical Cg Nucleophilic Cg

[1] B. Kooij, T. H. Wong, K. Severin. Chemia., 2025, 79, 855-858
[2] T. H. Wong, P. Varava, F. Faraei-Tirani, R. Scopelliti, K. Severin. J. Am. Chem. Soc., 2025, 147, 19911-19917.

[3] T. H. Wong, A. Sienkiewicz, F. Faraei-Tirani, R. Scopelliti, K. Severin. Manuscript in preparation.
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Inorganic & Coordination Chemistry, Short talk 1C-017

Bimetallic Silylation Reagents: Structural Investigation and Reactivity of Caesium Silylzincates
L Krizicl, E. Hevia'*

'Department of Chemistry, Biochemistry and Pharmaceutical Sciences, University of Bern

Organosilicon compounds are fundamental building blocks in organic synthesis, playing a crucial role in the development of
pharmaceuticals and agrochemicals. Silylboranes have emerged as versatile precursors for the incorporation of silicon atoms
into molecular frameworks, often in combination with alkali-metal bases to generate highly reactive metal silyl reagents
On the other hand, zinc silyl reagents typically require the use of transition-metal catalysis in order to promote these
transformations.

Opening new ground in this area, here we present the synthesis and reactivity of novel caesium zincate complexes bearing
silyl ligands. By switching on bimetallic cooperation, these compounds exhibit unique nucleophilic profiles, allowing for
the silylation of C-halogen bonds of bromo- and iodoarenes. These heterobimetallic silyl complexes are prepared by
heteroleptic cleavage of the relevant silyl borane with a 2:1 mixture of Cs(HMDS) and Zn(HMDS), (HMDS= N(SiMes),).
Remarkably, the presence of aryl groups on the silyl substituent is key in order to favour the cleavage of the B-Si bond. This
can be rationalized in terms of the formation of additional Cs-m-aryl electrostatic interactions which contribute to the overall
stability of the newly generated caesium zincate, as shown in the Scheme for [Cs,Zn(SiMe,Ph),].
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[1] Zhihua Cai, Qing-Qing Bu, Xi-Yu Wang, Shengchao Yang, Jian Zhou, Jin-Sheng Yu, Chem. Sci. 2025, 16, 2154-2169.
[2] Eiji Yamamoto, Satoshi Ukigai, Hajime Ito, Synlett 2017, 28, 2460-2464.
[3] Michinori Suginome, Hiroshi Nakamura, Yoshihiko Ito, Chem. Commun. 1996, 2777-2778.
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Inorganic & Coordination Chemistry, Invited lecture 1C-021
Beyond Steady-State in Catalysis: from Unconventional Operations to Unconventional Reactors
E. Torriginol’z, P. Biasi1’3, P. Biasil’S*, L. Villantieril, R. Castiglionel, M. Bialkowski'

'Casale SA — R&D Division, via Giulio Pocobelli 6, 6900 Lugano, Switzerland, 2F.Torrigino@casale.ch, 3P.biasi@casale.ch

The chemical industry is undergoing a fundamental shift driven by the rapid growth of variable renewable energy sources.
Conventional catalytic chemical processes, designed around steady-state operation, are increasingly challenged by the
intermittent nature of solar and wind power [1]. This contribution presents Casale’s perspective on how unconventional
operations in catalysis — and ultimately unconventional catalytic reactors — represent the most effective response to this
challenge.

We first examine the techno-economics of flexible ammonia and methanol synthesis, demonstrating that adapting the
synthesis loop to follow renewable energy availability — rather than buffering variability through expensive upstream
storage — reduces both capital expenditure and the levelized cost of the product. In the context of rising geopolitical risk
and energy price volatility, energy-independent production at a stable, predictable cost offers a compelling investment case.

We then address process electrification as the enabling technology for catalytic dynamic operation [2]. Electrification —
e.g. through Joule heating, induction, microwave, and plasma — allows materials to heat and cool at rates unachievable with
conventional thermal systems, enabling the catalyst to operate in a periodically forced regime. Under the right forcing
conditions, the time-averaged catalytic rate can exceed the maximum achievable under any fixed static condition: a
phenomenon known as dynamic catalysis. Ongoing R&D projects at Casale are exploring electrified monolith reactors,
microwave-assisted catalysis, non-thermal plasma for CO, valorisation, and microwave-plasma torch processes for syngas
generation.

[1] Palys, M. J.; Moot, T.; Parvathikar, S.; Zhang, K.; Kavale, C. A.; Gupta, J. K.; Daoutidis, P. Techno-Economic
Optimization of Flexible Distributed Green Ammonia Production. Int. J. Hydrogen Energy 2026, 206, 153230.
https://doi.org/10.1016/j.ijhydene.2025.153230

[2] Monai, M.; Albrecht, W.; Alkemper, A.; Artrith, N.; Baldi, A.; Beck, A.; Berry, R. T.; Bianco, E.; Brzesowsky, F. A_;
Dong, Q.; et al. Grand Challenges and Opportunities in Stimulated Dynamic and Resonant Catalysis. ChemRxiv 2025.
https://doi.org/10.26434/chemrxiv-2025-6¢zg6.

[3] Stankiewicz, A. I.; Nigar, H. Beyond Electrolysis: Old Challenges and New Concepts of Electricity-Driven Chemical
Reactors. React. Chem. Eng. 2020, 5, 1005-1016. https://doi.org/10.1039/DORE00116C.
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Inorganic & Coordination Chemistry, Short talk 1C-023

Introducing a Redox-Rich Heterometallic {Re,Fe} Cluster with Accessible Fe Center and Catalytic Small Olefin
Production

X. Zhoul, S. Hausammannl, S. Aghazadal*

1Department of Chemistry, Biochemistry and Pharmaceutical Sciences, University of Bern, Freistrasse 3, 3012 Bern,
Switzerland

Direct molecular-level understanding of heterogeneous catalysis remains intrinsically challenging because the active sites
cannot easily be isolated and studied individually, while well-established concepts from molecular catalysis are often
difficult to translate to processes on the surface.!"! Transition-metal clusters have therefore emerged as important molecular
models for heterogeneous catalysts by reproducing the coordination environments around active sites in processes such as
hydrogen-evolution reaction (HER)"® and nitrogen oxide (NO,) reduction.””! These systems reflect not only structural
features but also functional behavior of catalytic surfaces, making them highly valuable in elucidating mechanisms and
potential intermediates.

Herein, we propose a new family of heterometallic clusters as a molecular framework that, instead of mimicking surface
active sites only structurally, incorporates the key functional characteristics of highly reactive surfaces in heterogeneous
catalysis. Our trimetallic {Re,Fe} clusters possess one accessible and reactive Fe center together with two Re metal cores
which are supported by two x-Dipp-imido fragments (Dipp = 2,6-diisopropylphenyl). Direct metal-metal bonds, along
with multiple terminal and bridging imido moieties, render these clusters structurally rigid over multiple redox states.
Gram-scale synthesis of the cluster enabled investigation of its rich redox chemistry and the accessibility of the Fe active
site through coordination of different ligands. Furthermore, preliminary studies revealed promising catalytic activity in
the conversion of phosphonium ylides to olefins.

[1] Robert Schlogl, Angewandte Chemie International Edition, 2015, 54, 3465-3520

[2] Lauren T. Feden, Shatha Alabbad, Manuraj Kallumkal, Jan-Niklas Boyn, Gwendolyn A. Bailey, Journal of the
American Chemical Society, 2025, 147, 36686-36696.

[3] Andrew W. Beamer, Joshua A. Buss, Angewandte Chemie International Edition, 2025, 64, €202424772.
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Inorganic & Coordination Chemistry, Short talk 1C-024
Mechanism-Guided Precision Hydrolysis of Early Transition Metals to Access (Mixed-Metal) Oxo Clusters
M. Parammal’, J. Pulparayil Mathewl, A. Prescimonel, A. Unniram Parambill, H. Wilsonl, J. De Roo'*

1Department of Chemistry, University of Basel, Mattenstrsse 22, 4058, Basel, Switzerland

Zirconium and hafnium oxo clusters are catalysts, and building blocks for MOFs, 3D-printing and polymer composites.
However,their synthesis is often a matter of trial and error, and new structures are hard to design retrosynthetically. Here,
we use our recent insight in the formation mechanism of Zr,0,(OH),(OOCR),, oxo clusters to redesign their synthesis with
higher reaction rates, more economical precursors, more sustainable solvents, and higher atom economy, all at room
temperature at gram scale. We add exactly 1.33 equivalents of water for the precision hydrolysis of the metals toward
Zr6-carboxylate or Hf6-carboxylate oxoclusters (carboxylate = acetate, oleate, and 2-methylbutanoate). Furthermore, we use
precision hydrolysis to synthesize the elusive bimetallic Zr/Hf oxo clusters and to expand rational oxo cluster synthesis to
the group 5, accessing the new NbgO,,(OEt)s(OBz)sand TagO,,(OEt)s(OBz)g clusters (OBz = benzoate). Precision
hydrolysis allows for a rational design and an economic production of oxo clusters on a multigram scale, with potential to
become the workhorse for cluster synthesis.
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Inorganic & Coordination Chemistry, Short talk 1C-025
Tri-coordinated Ga Alkoxide: Surface Model of Lewis Acidic Ga Sites
K. Sakamoto', C. Copéret'*
'Department of Chemistry and Applied Biosciences, ETH Zurich

Gallium-containing metal oxides have been explored as industrially relevant catalysts for CO,-hydrogenation and alkane
dehydrogenation processes, with the help of its unique feature, such as Lewis acidity, redox properties and/or formation of
metal alloys.'” In particular, Lewis acidic features at the surface Ga sites are strongly dependent on the coordination
environment and the geometry. However, the identification of the respective Ga surface sites remains challenging due to the
presence of various Ga species on metal oxides. The investigation into the spectroscopic signatures, i.e. X-ray absorption
spectroscopy (XAS) and solid-state NMR, of Ga model-complexes can be one of the powerful approaches to capture Ga
surface sites by comparing Ga-containing materials.”® While various Ga complexes have been reported as the surface
models of Ga sites, such as tri-coordinated Ga complexes surrounded by N or C atoms’® and tetra-coordinated Ga
complexes surrounded by O, N or C atoms,*® the synthesis of tri-coordinated Ga complexes surrounded by only O atoms
has not been achieved even though such Ga complexes would be ideal models for surface Lewis acidic Ga sites on metal
oxides. Herein, we synthesize a Ga tri-alkoxide complex as a monomer determined by single crystal X-ray diffraction,
whose XAS feature is compared with the other tri-coordinated Ga complexes, i.e. Ga tri-aryl and Ga tri-amide, in order to
explore the spectroscopic signature from different chemical environments in the same conformation. The visualized
molecular orbitals using DFT calculation reveals the observed differences in XAS are derived from the contribution of pz
orbital from Ga in each tri-coordinated Ga complex at LUMO or LUMO+1.

LUMO side-view LUMO+1 side-view

[1] Docherty, S. R.; Rochlitz, L.; Payard, P.-A.; Copéret, C. Chem. Soc. Rev. 2021, 50 (9), 5806-5822. [2] Zhou, W;
Hansen, C.; Cao, W.; Brack, E.; Docherty, S. R.; Ehinger, C.; Wang, Y.; Wang, C.; Copéret, C. JACS Au 2025, 5 (1),
217-224. [3] Getsoian, A. B.; Das, U.; Camacho-Bunquin, J.; Zhang, G.; Gallagher, J. R.; Hu, B.; Cheah, S.; Schaidle, J. A.;
Ruddy, D. A.; Hensley, J. E.; et al. Catalysis Science & Technology 2016, 6 (16), 6339-6353. [4] Rochlitz, L.; Searles, K.;
Nater, D. F.; Docherty, S. R.; Gioffre, D.; Copéret, C. Helv. Chim. Acta 2021, 104 (7), €2100078. [5] Docherty, S. R.;
Volker, L. A.; Yakimov, A. V.; Verel, R.; Copéret, C. J. Phys. Chem. C 2023, 127 (51), 24552-24563. [6] Liu, K.; Riu,
M.-L. Y.; Shan, J.-R.; Zarnitsa, L. M.; Houk, K. N.; Nava, M. J. A4m. Chem. Soc. 2025, 147 (46), 42441-42451. [7]
Beachley, O. T., Jr.; Churchill, M. R.; Pazik, J. C.; Ziller, J. W. Organometallics 1986, 5 (9), 1814-1817. [8] Brothers, P. J.;
Wehmschulte, R. J.; Olmstead, M. M.; Ruhlandt-Senge, K.; Parkin, S. R.; Power, P. P. Organometallics 1994, 13 (7),
2792-2799.


http://www.tcpdf.org

Inorganic & Coordination Chemistry, Short talk 1C-026

166

Production of no-carrier-added '**Ho for targeted radioligand therapy via neutron irradiation of enriched '*Dy,0;

E. Renaldin'?, C. Hillhouse®, U. Koster®, N. P. van der Meulen®, R. Eichler’, Z. Talip3*

'PSI Center for Life Sciences, Paul Scherrer Institute, Villigen-PSI, Switzerland, 2Department of Chemistry, Biochemistry
and Pharmaceutical Sciences, University of Bern, Bern, Switzerland, *PSI Center for Nuclear Engineering and Sciences,
Paul Scherrer Institute, Villigen-PSI, Switzerland, *Institut Laue-Langevin, Grenoble, France

In the last decade, holmium microspheres containing '*Ho (t,,=26.8 h) have been successfully employed for the treatment
of several malignances, particularly liver tumors [1]. Thanks to its high-energy B~ particles (Eg_,,.=667 keV), "Ho is also a
potential candidate for targeted radioligand therapy. Furthermore, the versatile coordination chemistry of lanthanides
enables the development of theranostic approaches based on chemically similar radiometals. In this context, our work
focused on the development of an indirect production route through the neutron irradiation of enriched '**Dy,0; as target
material. No-carrier-added (n.c.a)) '®Ho is obtained from the decay of '*Dy (t,,=81.3 h, B~ 100%), its parent
radionuclide. This approach avoids the co-production of the long-lived impurity '**"Ho (t,,=1132 y) and enables repeated
separations in a pseudo-generator configuration.

Several quartz ampoules containing 8 pg of '**Dy,0; (enr. 96.8%) were irradiated at the Institut Laue-Langevin’s (ILL)
high-flux reactor. The production yields of the activation products were thoroughly assessed using y-spectrometry
measurements. The end-of-irradiation production yields of "Dy was 143 (9) GBg/mg using a neutron flux of 1.1x10"

em?s

Extraction chromatographic (TK211/2/3) and cation exchange (Sykrogel H S 18 X-16) resins were evaluated for Dy/Ho
separation. ICP-OES analysis of the collected fractions was used to assess the influence of eluent concentration, column
dimensions, solution pH, and flow rate on separation performance and processing time.

The overall separation setup consisted of three columns and an additional one to enable the pseudo-generator. The TK211
extraction resin ensured rapid Dy recovery (>80% within 1 hour from loading), while removing stable holmium ('*’Ho) and
16mHo. Ho was isolated using Sykrogel cation exchange resin in combination with a-hydroxyisobutyric acid (a-HIBA).
The TK213 extraction resin was used to remove metal contaminants, convert the product into chloride form, and elute 1560
in 1 mL volume. '**Dy was recovered from the Sykrogel column using concentrated a-HIBA and loaded onto a TK212 resin
to convert it into 0.5 HNO;. This enabled recovery yields of up to 98% of Dy, allowing "*Ho ingrowth and supporting
repeated generator-like processing using the Sykrogel column.

Gigabecquerel-scale production of '®®Ho was successfully demonstrated, yielding up to 3 GBq of n.c.a. and
radionuclidically pure '®Ho in approximately 1 mL of 0.1 M HCI. Ongoing optimization of the separation procedure is
expected to improve activity concentration and process robustness. In parallel, the successful implementation of TK212
resin enabled the generator-based approach. Upon optimization of process reproducibility, routine production of high
specific activity of Ho could support preclinical investigations and facilitate the development of "Ho-based targeted
radioligand therapy.

[1TN. J. M. Klaassen, M. J. Arntz, A. Gil Arranja, J. Roosen, and J. F. W. Nijsen, EEINMMI Radiopharm. Chem., 2019, 4, 1,
1-26.


http://www.tcpdf.org

Inorganic & Coordination Chemistry, Short talk 1C-027
A Photochemical Nitrate-to-NO Assay Enabled by Light-Driven Oxygen Vacancy Formation in Polyoxovanadates
J.REGER', N. Chettata', M. J. Bezdek'*
'Department of Chemistry and Applied Biosciences, ETH Ziirich, Vladimir-Prelog-Weg 1, 8093 Ziirich, Switzerland.

Photochemical assays that couple small-molecule reactivity to direct optical readout are attractive for the chemical sensing
of challenging analytes."! Reactive oxygen vacancies (OVs) in metal oxides are attractive motifs for such systems because
of their rich small-molecule activation chemistry,” yet their formation and reactivity are often difficult to study directly in
structurally heterogeneous materials. Polyoxovanadates (POVs) provide molecularly well-defined, soluble metal-oxide
platforms for solution-state spectroscopic study of oxygen-vacancy chemistry.”

Herein we report a photochemical nitrate-to-NO assay based on light-driven OV generation in the POV V,0,(OMe),,
(V605). Upon irradiation, vacancy-bearing clusters are formed in situ and subsequently reduce nitrate to NO, which is
monitored in real time via a cobalt porphyrin signaling array. Solution-state spectroscopy identified key intermediates, while
NO capture was tracked through a diagnostic Q-band shift in the cobalt porphyrin (528 — 538 nm upon nitrosyl-complex
formation')). Addition of varying equivalents of TBANO, produced proportional Q-band shifts consistent with quantitative
NO formation. The assay operates in the low-ppm nitrate regime and provides a direct optical readout of photochemical
nitrate reduction. These results demonstrate light-driven OV formation in polyoxovanadates and establish them as molecular
metal-oxide platforms for coupled photochemical reactivity and optical reporting.
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[1] B. J. Bezner, S. L. Ryan, A. R. Lippert, Analytical Chemistry, 2020, 92, 1, 309-326.

[2] Z. Yu, D. Yu, X. Wang, M. Huang, W. Lin, M. Anpo, J. C. Yu, J. Zhang, X. Wang, Journal of the American
Chemical Society, 2025, 147, 16, 13885-13892.

[3] S. Chakraborty, B. E. Petel, E. Schreiber, M. E. Matson, E. M., Nanoscale Advances, 2021, 3, 1293-1318.

[4] G. B. Richter-Addo, S. J. Hodge, G.-B. Yi, M. A. Khan, T. Ma, E. Van Caemelbecke, N. Guo, K. M. Kadish,
Inorganic Chemistry, 1996, 35, 22, 6 530-6538.
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Unconventional Reactivity of BAC Carbene and PCP Carbone Ligands on Fe(II) Complexes
B. Bergerl, C. Copéret1

'Copéret Group, LAC, ETH Ziirich

The utilization of N-heterocyclic carbenes (NHCs) and cyclic (alkyl)(amino)carbenes (CAACsS) as ligands is foundational to
the fields of homogeneous catalysis and organometallic chemistry. Their distinctive bonding profiles - characterized by
strong ¢ - donation coupled with weak (in NHCs) or enhanced (in CAACs) & - accepting capabilities - are critical for
electronically tuning transition metal complexes. Recently, more exotic carbon-based L-type ligands have emerged, such as
bis(diisopropylamino)cyclopropenylidenes (BACs) and carbodiphosphoranes (carbones), the latter best described as
featuring a central, divalent carbon(0) atom that retains two lone pairs and coordinates via double dative bonds.!"" ) While
the coordination chemistry of NHCs and CAACs is thoroughly established, transition metal complexes bearing BAC or
carbone ligands remain significantly underexplored.

Motivated by this, we report the synthesis and isolation of a novel iron complex, Fe(BAC),Mes, (1), prepared via the
reaction of Fe,Mes, with BAC. Upon thermal (393 K) and photochemical (365 nm) activation, complex 1 undergoes a
structural reorganization to yield a metallacyclobutadiene (MCBD) complex (2), as confirmed by single-crystal X-ray
diffraction. Drawing upon recent precedents of BAC-mediated skeletal rearrangements,”™" ¥ we propose a mechanism
initiated by the cleavage of the cyclopropene single bond, followed by amino group migration to the a-carbon, and
subsequent mesityl ligand migration to the B-carbon. This proposed pathway is currently being probed via computational
studies corroborated by in situ EPR spectroscopy during photochemical activation. Ultimately, the formation of 2
underscores the unconventional reactivity of BAC ligands. Unraveling this mechanism will provide fundamental insights
into the coordination behavior of this ligand and inform the rational design of molecular properties in future base-metal
complexes.

Building upon these findings, we also present the synthesis of Fe(PCP')Mes, from the reaction of Fe,Mes, with two
equivalents of the carbone PCP' (where PCP' = Ph;P-C—P"Bu;). Ongoing studies are evaluating the thermal and
photochemical activation pathways of this species to further elucidate the coordination motifs of carbones at iron centers.
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[1] Zhao, L., Frenking, G. Molecules, 2020, 25 (21), 4943;

[2] Lavallo, V.; Canac, Y.; Donnadieu, B.; Schoeller, W. W_; Bertrand, G. Science 2006, 312 (5774), 722-724;
[3] Koike, T., Iwamoto T. J. Am. Chem. Soc., 2023, 145 (16), 9264-9272;

[4] Koike, T., Iwamoto T. Angew. Chem. Int. Ed., 2026 65 (20).
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Nickel Catalysed Silylation of Aryl-Ethers: a Mechanistic Study
R. Bienenmannl, E. Hevia'*

'Department of Chemistry, Biochemistry and Pharmaceutical Sciences, University of Bern

Aryl-ethers have a major potential as sustainable and renewable platform chemicals due to their abundance in lignin.[1]
However, the bottleneck in their utilization is the cleavage and functionalization of the C—O bond which often requires harsh
reaction conditions and high catalyst loadings.[2] In 2017, Martin et al. published the catalytic silylation of aryl-ethers using
earth-abundant Ni(COD), (COD = 1,5-cyclooctadiene) as catalyst under mild conditions and with low catalyst loadings
(Figure 1a).[3] The remarkable efficiency of this reaction prompted us to study its mechanism, which is currently poorly
understood. In this work we unveil experimentally how Et;Si-Bpin reacts with KOtBu in two steps to form [KSiEt;],, which
we characterized both in solution as well as structurally in the solid-state. Moreover, we probed the reactivity of this
[KSiEt;], with the Ni(COD), pre-catalyst to reveal that it forms a highly reactive dianionic nickelate complex (1) with a
Ni:Si ratio of 2:1, contrasting the previously hypothesized 1:1 active species (Figure 1b).[3] Stoichiometric reaction of 1
with 2-methoxynaphthalene yields the formation of both the expected 2-(triethylsilyl)naphthalene product as well as
Ni(COD),, suggesting that 1 is an on-cycle species in the catalytic reaction. Based on our findings, we are able to propose a
new mechanism for this relevant silylation reaction and thereby advance the understanding of nickel catalysed aryl-ether
functionalization reactions.

a) Aryl-ether silylation reported by Martin et al. 2017
2.2 eq KOtBu

2N 1% Ni(COD), Ets
OO + 13 Et;S-Bpin  ———————
toluene, rt, 1,5h
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b) Isolated and characterized nickel silanide intermediate
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[1] A. L. Marshall, P. J. Alaimo, Chem. Eur. J., 2010, 16 (17) 4970—4980
[2] P. Li, M. Zhang, L. Zhang, Top. Curr. Chem., 2024, 382 (4), 38
[3] C. Zarate, M. Nakajima, R. Martin, J. Am. Chem. Soc., 2017, 139, 1191-1197
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Synthesis and Catalytic Activity of an Anionic Zinc Dihydride Complex
Z. Briillhardt', R. Bienenmann', E. Hevia'*
'Department of Chemistry, Biochemistry and Pharmaceutical Sciences

Transfer hydrogenation reactions, in which a metal catalyst extracts a hydride from a hydrogen source and reduces a
substrate, have traditionally been the realm of transition metals, although main group elements have shown promising
reactivity in recent years. [1] Recently it has been shown that Zn(HMDS), (HMDS = —N(SiMe;),) with KH can catalyse
hydrogenation reactions, however these reactions have a very limited scope and the active species in this transformation
remains unknown. [2]

In this work we synthesize and structurally characterise a novel hydrido-zincate complex (1) supported by a
hexamethyldisilazane ligand (Fig. 1a). This complex is formed through the deprotonation of cyclohexadiene with the
relatively weak base KHMDS, generating in situ an available equivalent of “KH” which reacts with Zn(HMDS), to form
putative KZN(HMDS),H intermediate. This intermediate then reacts with another equivalent of cyclohexadiene to form
complex 1 (Fig. 1b). This same reaction does not proceed with Na(HMDS) which shows that the alkali metal is of critical
importance.

Interestingly, zinc hydride complex 1 is an active catalyst for the transfer hydrogenation of 1,1-diphenylethylene with
cyclohexadiene as the hydrogen source (Fig. 1¢). As this implicates 1 as a catalytically competent complex, this provides a
rare insight into the active species of a zinc catalyzed hydrogenation of alkenes.
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[1] Matthew M. D. Roy, Alvaro A. Omana, Andrew S. S.Wilson, Michael S. Hill, Simon Aldridge, Eric Rivard, 2021 Chem.
Rev., 121(20), 12784—12965.
[2] Xiang-Yu Zhang, Hui-Zhen Du, Dan-Dan Zhaib, Bing-Tao Guan, 2020, Org. Chem. Front, 7, 1991-1996.
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Synthesis of Triazolylidene-Metal Complexes via an Unprecedented Free NHC Oxidative Addition Mechanism

F. C. Biihler', G. Rigoni', M. Albrecht'*

1Department of Chemistry, Biochemistry and Pharmaceutical Sciences, University of Bern, Freiestrasse 3, CH-3012 Bern,

Switzerland

N-heterocyclic carbene (NHC)-supported metal complexes have been extensively studied in the last decades and now
represent the state-of-the-art catalysts for several key synthetic applications.!' ™ Among those, 1,2,3-triazol-5-ylidene
complexes demonstrated superior performances in some catalytic reactions with respect to the Arduengo-type carbene
complexes, thus attracting growing interest in the field.!*! Therefore, accessibility to these carbene metal complexes is
pivotal. Here, we will present the synthesis of metal-triazolylidene complexes via oxidative addition of 5-halotriazolium
salts to Pt(0), Pd(0) and Ni(0) precursors. The detection of unexpected side products contradicts the conventional concerted
oxidative addition pathway. Supported by trapping experiments of the intermediates and DFT investigation, we will discuss

a new mechanism of oxidative addition and its scope to a wider range of polarized C—X bonds.
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1] E. Peris, R. H. Crabtree, Coord. Chem. Rev. 2004, 248, 2239-2246.

[
[2] S. Diez-Gonzalez, N. Marion, S. P. Nolan, Chem. Rev. 2009, 109, 3612-3676.

[3] B. C. Lee, C.-F. Liu, L. Q. H. Lin, K. Z. Yap, N. Song, C. H. M. Ko, P. H. Chan, M. J. Koh, Chem. Soc. Rev. 2023, 52,

2946-2991.
[4] A. Vivancos, C. Segarra, M. Albrecht, Chem. Rev. 2018, 118, 9493-9586.
[5] W. Stroek, M. Albrecht, Chem. Soc. Rev. 2024, 53, 6322-6344.
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Site-Specific Speciation of Vanadium Sites on y-Al,O; Facets and Edges from 'y SSNMR Spectroscopy
W. Cao', C. Copéret'*

'Department of Chemistry and Applied Biosciences, ETH Ziirich, Ziirich CH-8093, Switzerland

v-alumina (y-Al,O;) has shown extensive applications in numerous industrial processes, owing to its thermal and
mechanical stability, its tunable morphology of high surface area as well as its unique surface properties. Gaining
fundamental insights into the y-Al,O; surface at the atomic and molecular levels and decoding the specific roles of surface
sites in stabilizing and/or activating metal species has emerged as a pivotal objective for establishing structure-property
relationships in heterogeneous catalysis. A premier example is supported vanadium on y-Al,Os, which serves as one of the
most prominent catalysts for the oxidative dehydrogenation (ODH) of propane.[1] The nature and local structures of surface
V sites as a function of support characteristics, such as specific facets or edges of y-Al,Os, have yet to be systematically
investigated and remain a significant challenge.

In this work, we prepared y-Al,O3 nanocrystals of distinct morphologies: Rhomboids with flat (110) and (111) facets; Laths
with dominated (110) and (100) facets, as well as (111) facets; Needles with enriched (110)/(100) edges, as supports for
surface study. Surface Organometallic Chemistry (SOMC) method was applied by using vanadyl isopropoxide (VO(OiPr);)
as a molecular precursor for grafting via protonolysis with the surface -OH groups, which are expected to be distributed on
facets/edges on y-Al,0O; nanocrystals. Calcination treatment was followed for the generation of surface vanadia.
Multinuclear ('H, "°C, and >'V) Solid-state Nuclear Magnetic Resonance (SSNMR) spectroscopy, leveraging high magnetic
fields (up to 1.2 GHz) and fast MAS techniques, was integrated with DFT calculations to disclose the vanadium speciation
(including grafted vanadium and vanadia) on y-Al,O; facets and edges.
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[1] Carrero, C. A.; Schloegl, R.; Wachs, I. E.; Schomaecker, R. ACS Catal. 2014, 4 (10), 3357-3380.
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Synthesis and diastereomers separation of chiral bromopinene-bipyridine Re(I) tricarbonyl complexes for biological
studies

G. Chapuisl, A. Crochetz, C. SpackS, F. Back® , D. Hoogewijs3 , O. Mamula Steiner'*

'"Haute Ecole d’Ingénierie et d’Architecture de Fribourg, HES-SO University of Applied Sciences Western Switzerland,

Pérolles 80, 1705 Fribourg, Switzerland, 2University of Fribourg, Department of Chemistry, Chemin du Musée 9, 1700

Fribourg, Switzerland, *University of Fribourg, Department of Endocrinology, Metabolism and Cardiovascular System,
Faculty of Science and Medicine, Chemin du Musée 9, 1700 Fribourg, Switzerland

In recent years, fac-tricarbonyl Re(I) complexes have emerged as promising compounds with anticancer and antibiotic
properties’. Although only a limited number have demonstrated potent in vivo anticancer activity®. To date, the influence of
the chirality of these compounds has been largely overlooked in biological studies. Nevertheless, since their mechanisms of

action involve interactions with chiral biomolecular targets, such as hypoxia-inducible factors (HIFs), chirality can play a
pivotal role in modulating their biological activity.
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Here we focus on the synthesis of bidentate chiral ligands derived from pinene containing a bromo substituent on their bipy
scaffold and their complexation with Re(I) leading to the formation of two diastereomers™ with the formula fac
-[Re(CO);Br(NN)] (Figure above). The synthesis, diastereoisomeric separation and characterization of these complexes will

be presented together with an evaluation of the influence of stereoisomerism on their biological activity toward HIF-related
pathways.

[1]F. Zobi et al., Molecules, 2022, 27, 539.
[2] S.-B. Qian, J. J. Wilson, et al., Chem. Eur. J., 2019, 25, 9206.
[3] O. Mamula Steiner, F. Zobi, et al., Molecules, 2025, 30, 3183.

[4] O. Mamula Steiner, F. Zobi, et al., Dalton Trans., 2024, 53, 13743.
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A Metallosupramolecular Receptor for Squaraine Dyes Enabling Ultrafast Dark Resonance Energy Transfer
D. W. Chenl, T. Deshpande], S. Collignonl, F. Fadaei-Tiranil, S. Feldmannl, K. Severin'*

'Institut des Sciences et Ingénierie Chimiques, Ecole Polytechnique Fédérale de Lausanne (EPFL), 1015, Lausanne,
Switzerland

Forster resonance energy transfer (FRET) is widely applied in imaging. Recently, dark resonance energy transfer (DRET)
has emerged as a new strategy that employs non-emissive donors to achieve low background fluorescence."! The use of
metallosupramolecular assemblies as dark donors is unprecedented.

A metal-organic cage was obtained by combining acridone-based dipyridyl ligands with Pd*" ions. The cage acts as a potent
receptor for squaraine dyes, with a unique selectivity profile. The cage itself is non-luminescent. Upon excitation of the
acridone-based framework, ultrafast (sub-ps) DRET to the squaraine dyes was observed, resulting in bright, near-infrared
emission, with pseudo-Stokes shifts of up to 440 nm.”! Upon encapsulation of a chiral dye, chirality transfer to the host
could be evidenced by circular dichroism spectroscopy.

<]
OH O HO

R R
Fluorescent dye ®R'NN’12
H HO

* Mechanically interlocked

* Host-to-guest dark resonance energy transfer (DRET)
* 440 nm pseudo-Stokes shift

« Sub-picosecond energy transfer rate

Figure 1. 4 palladium-based cage encapsulates squaraine dyes in a pseudo-rotaxane-like fashion, and sensitizes the bound
dye via dark resonance energy transfer.

[1]D. Su, J. Oh, S.-C. Lee, J. M. Lim, S. Sahu, X. Yu, D. Kim, Y.-T. Chang, Chem. Sci., 2014, 5, 4812-4818.

[2] D. W. Chen, T. Deshpande, S. Collignon, F. Fadaei-Tirani, S. Feldmann, K. Severin, Angew. Chem. Int. Ed., 2026, 65,
€2203782.
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Synthesis and Characterisation of Enantiopure Tricarbonyl Re(I) Anticancer Complexes for Stereocontrolled HIF
Targeting

H. Chourasial’z, A.B. Soleal, A. Crochetz, C. Spack3 , B. Chapuis2, F. Zobiz, D. Hoogewij sz, 0. Mamula Steiner'*

'University of Applied Sciences of Western Switzerland, HEIA-FR, Pérolles 80, 1700 Fribourg, Switzerland, *University of
Fribourg, Department of Chemistry, Chemin du Musée 9, 1700 Fribourg, Switzerland, 3University of Fribourg, Department
of Medicine/Physiology, 1700 Fribourg, Switzerland

Among transition-metal-based therapeutics, fac-[Re(CO);]" type complexes have emerged as promising anticancer agents.
However, the influence of stereochemistry on their biological activity remains largely unexplored. To date, only a limited
number of studies’>’! have investigated these effects using chiral ligands generating diastereomeric complexes with distinct
biological activities. Preliminary studies' on a Re(I) tricarbonyl complex revealed also the higher uptake in hypoxic cells
when compared with normoxic cells.

>In this work, we present the synthesis and the characterization, of chiral Re(I) tricarbonyl complexes based on enantiopure
pinene-functionalized bipyridine and phenanthroline ligands (Figure 1). This work aims to define chirality as a key design
parameter for anticancer properties with a particular focus on the selective hypoxia-inducible factors (HIFs) which are key
regulators for tumour progression.
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Figure 1. General representation of fac-[Re(CO)sBr(NN)] complexes and their NN ligands

[1] Zobi et al. Molecules, 2022, 27, 539.

[2] A. B. Solea, F. Zobi, O. Mamula Steiner et al,. Dalton Trans., 2024, 53, 13743.
[3] O. Mamula Steiner, F. Zobi et al., Molecules, 2025, 30, 3183.

[4] A. J. North et al., Inorg. Chem. 2015, 54, 19, 9594.
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Designing Low-Valent Cobalt Complexes for Catalytic Applications
D. dejoz', A. Tortajada Navaro'*

'University of Fribourg

Carbon-carbon (C-C) and carbon-heteroatom bond formation remains a central transformation in organic synthesis, with
broad applications in the production of pharmaceuticals, agrochemicals, and advanced materials.' Traditionally, these
transformations rely on precious second- and third-row transition metals such as palladium, rhodium or
ruthenium.”’ However, in recent years first-row transition metals have gained attention, due to their potential to unlock
previously unexplored reaction pathways, which can open doors for new synthetic methodologies. Within this context,
cobalt has previously demonstrated catalytic activity in cycloaddition reactions, particularly with alkynes and activated
olefins to form complex chemical structures.* Despite these advances, the mechanistic pathways are still not fully
understood and expanding its reactivity to less activated olefins and other small molecules remains a challenge.

Opening new avenues in cobalt catalysis, this project aims to develop a new class of more electron-rich cobalt complexes
capable of promoting these catalytic reactions with non-activated olefins and other small molecules. Our strategy involves
modulating the electron density at the cobalt center through two independent approaches: (1) the introduction of both bulky
and strong c-donor ligands to stabilize coordinatively unsaturated complexes while also enhancing electron density over the
metal, and (2) formal reduction of cobalt center to form bimetallic cobalt-alkali metal species to access lower oxidation
states, where variations in the alkali-metal counterion are expected to influence reactivity. Electronic tuning of the metal
center will improve catalytic efficiency and expand the substrate scope of cobalt-mediated C—C and C—X bond-forming
reactions, ultimately, providing new tools for sustainable catalysis based on abundant 3d metals.
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[1] J. Rayadurgam, S. Sana, M. Sasikumar, Q. Gu, Org. Chem. Front., 2021, 8, 384-414.
[2] D. A. Colby, R. G. Bergman, J. A. Ellman, Chem. Rev., 2010, 110, 624—655.
[3] R. S, Doerksen, T. Hodik, G. Hu, N. O. Huynh, W. G. Shuler, M. J. Krische, Chem. Rev., 2021, 121, 4045-4083.

[4] H. Rhyoo, B. Y. Lee, H. K. B. Yu, Y. K. Chung, J. Mol. Catal., 1994, 92, 41-49.
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Xanthene-Based Iron(II) Complexes: Synthesis and Reactivity Studies
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'Department of Chemistry, Biochemistry and Pharmaceutical Sciences, University of Bern

Iron is an attractive metal in coordination chemistry due to its abundance, low cost, and flexible electronic
structure."! However, this wide range of coordination environments accessible to iron often complicates the isolation and
stabilization of low-coordinate iron species. Bulky amide ligands offer an effective solution by providing strong steric
protection while also stabilizing electron-rich metal centers.'”! This combination enables access to unusual, controlled-iron
coordination environments and catalytic reactivities that are otherwise inaccessible. However, despite this advantage, iron
complexes supported by bulky amide ligands remain relatively underexplored and their structure—reactivity relationship
remains poorly understood."!

Herein, we present the synthesis of neutral and anionic Fe(II) complexes supported by xanthene-based ligand scaffolds. A
bimetallic synthetic strategy is presented which relies on the synthesis of the relevant Fe(Il) complex by treating the lithiated
ligand with FeBr,. However, co-complexation with the relevant sodium alkyl or amide reagent was performed
independently starting from the free ligand. These new compounds have been structurally characterized and their ability to
undergo metalation has been investigated towards a range of organic substrates including ketones, amines and fluoroarenes.
Initial findings investigating the catalytic behaviour of these iron complexes towards hydrogenation of unsaturated organic
molecules will also be presented.
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Metal-Organic Frameworks meet Highschool: Synthesis and Properties of Copper(Il) Pyrazolate
L. Gnéigi], A. Lanza®

'Gymnasium Thun, Seestrasse 66, 3604 Thun, Switzerland, “Department of Chemistry, University of Copenhagen,
Universitetsparken 5, DK-2100 Copenhagen O, Denmark

Coordination chemistry is an integral part of the chemistry high school curriculum in the Canton of Bern and usually covers
bonding, geometry, and ligand-exchange reactions in transition metal complexes. Furthermore, the topic serves as a starting
point to introduce basic concepts of quantum chemistry through the study of electronic transitions in coloured pigments!".
Metal-organic frameworks (MOFs) are gaining increased interest as materials which can absorb small molecules, thus
lending themselves to illustrate practical applications as absorbents or as sensors. Learning about MOFs allows students to
bridge their pre-existing knowledge of polymerization and coordination chemistry. Moreover, MOFs demonstrate how
chemistry and materials research are linked to environmental remediation and sustainability - topics to which the young

generations are particularly sensitive.

However, integrating such topics into the secondary education system remains a significant challenge due to the constraints
of time and resources. Nonetheless, connecting basic scientific concepts to real-world applications is a crucial aspect of
education as it allows to spark the interest in STEM subjects. Practical activities can be especially effective as they are more
engaging than classroom lessons and enable students to practice their practical laboratory skills alongside learning about
fundamental concepts.

In this contribution, I will show a new learning unit about metal-organic frameworks for high school students and how it
was implemented in the curriculum at Gymnasium Thun. Copper(Il) pyrazolate MOFs were selected as a material which can
be synthesized easily and rapidly in microcrystalline form without specialized laboratory equipment'”). They have a simple
structure and show remarkable colour changes upon sorption/desorption of water or ammonia, which allows students to
visually monitor the exchange of guest molecules in real-time.

The original unit we designed consisted of a one-day laboratory activity during a project week at the University of
Copenhagen. Given access to analytical facilities, students carried out sample preparation and characterization via Powder X-
Ray Diffraction (PXRD) and single-crystal structure determination. This enabled them to evaluate reaction outcomes,
discuss phase purity, and observe structural similarities between the host framework with and without guest molecules.

I will further demonstrate, how we refitted our learning unit to a modular format consisting of two 90-minute lessons, which
is suitable for a standard school setting. In this version, rather than performing live measurements, students conduct the
synthesis as well as colour-guided sorption experiments, and then perform digital structural analysis using the original CIF
files (provided to them), ensuring that the pedagogical benefits of the unit are preserved even when time or equipment is
limited.

[1] Lehrplan 17 fiir den gymnasialen Bildungsgang, 2016.

[2] Cingolani, A.; Galli, S.; Masciocchi, N.; Pandolfo, L.; Pettinari, C.; Sironi, A. Sorption—Desorption Behavior
of  Bispyrazolato—Copper(Il) 1D  Coordination Polymers. J.  Am. Chem. Soc., 2005, 127 (17),
6144-6145. https://doi.org/10.1021/ja050856+.
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Lithium-mediated Cobaltation of Arenes and Heteroarenes
N. Jinl, E. Hevia'*

1Departernent fir Chemie, Biochemie und Pharmazie, Universitit Bern, Freiestrasse 3, CH-3012, Bern, Switzerland

Deprotonative metalation of arenes with alkyllithiums and lithium amides is commonly used to access functionalised
aromatic compounds.!") However, for some (hetero)arenes lacking directing groups, this method results in low chemo- and
regioselectivity and requires harsh conditions.””! To overcome these drawbacks, many heterobimetallic systems have been
developed combining Li with a less electropositive metal such as Zn, Al and Mg,m where bimetallic cooperation leads to
better functional group tolerance.

Our group recently reported the direct Co-H exchange of N-heterocycles with Co(TMP), (TMP =
2,2,6,6-tetramethylpiperidide) with excellent a-to-nitrogen regioselectivity dictated by the coordination effects.!! Building
on these findings, here we combine Co(TMP), and LiTMP and assess the potential of this heterobimetallic base in
deprotonative metalation of (hetero)arenes. Isolable organometallic intermediates were characterised by XRD and NMR
studies and further engaged in cross-coupling or homocoupling processes. DFT calculations were carried out to highlight the
bimetallic cooperativity in these metalation reactions.

Li-mediated Cobaltation of Arenes ——

Co(TMP) @
H ™P ’ ,fOO
THF/Pentane, rt E N/Co\,\; :
/( i i
T™P = §7r\1)<> %\ /ﬁ

SCXRD, NMR, DFT

v/ Mono- & di-cobaltation
v Excellent regioselectivity

v Cross-coupling
v C-I| bond formation

[1] R. Chinchilla, C. Najera, M. Yus, Chem. Rev. 2004, 104, 2667-2722.

[2] F. Chevallier, F. Mongin, Chem. Soc. Rev. 2008, 37, 595-609.

[3] (a) Y. Kondo, M. Shilai, M. Uchiyama, T. Sakamoto, J. Am. Chem. Soc. 1999, 121, 3539-3540. (b) M. Uchiyama, H.
Naka, Y. Matsumoto, T. Ohwada, J. Am. Chem. Soc. 2004, 126, 10526—10527. (c¢) A. Krasovskiy, V. Krasovskaya, P.
Knochel, Angew. Chem. Int. Ed. 2006, 45, 2958-2961.

[4] N. Jin, M. Mu, M. Garcia-Melchor, E. Hevia, Angew. Chem. Int. Ed. Manuscript accepted.
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C-H Ferration of Arenes by Iron(II) Alkyl/Potassium Alkoxide Synergism
S. Karnbrockl, M. D. Mistelil, E. Hevia'*

1Department of Chemistry, Biochemistry and Pharmaceutical Sciences, University of Bern, Freiestrasse 3, 3012 Bern,
Switzerland.

The functionalization of (hetero)arenes belongs to the most fundamental and widely employed transformations known to the
synthetic practitioner. In this regard, the C—H metalation of arenes by polar s-block organometallics such as alkyl lithium
compounds has evolved as a standard pathway for selective functionalization."!! Groundbreaking work by Schlosser has
revealed that the pairing of lithium alkyls with potassium alkoxides gives rise to mixtures with even higher basicity than
their individual components.” Here, an extrapolation of this strategy to significantly less polar iron(II) alkyl complexes is
presented. The combinaiton of the iron(Il) neosyl complex [Fe(CH,SiMes),(tmeda)] (tmeda: N NN N’
-tetramethylethane-1,2-diamine) with the standard base potassium fert-butoxide (KO'Bu) is shown to surpass their original
components in C—H metalation activity. This Fe/K synergism enables the direct ferration of (hetero)aromatic substrates
yielding higher-order potassium ferrates as evidenced by X-ray crystallographic studies. These are readily diversified if
presented to a suitable electrophile giving high-value, functionalized arenes. Leveraging the redox flexibility of iron as a
transition metal, C(aryl)-C(aryl) coupling can be achieved through oxidative treatment, a pathway that is inaccessible to
conventionally employed s-block organometallics.

I’Bu
\/ \/ (o) 7% .
— — KO ' electrophile
N\Fe/N 2 KO'Bu o :E/ \Fe"“@ . > o FG E
1 > >
FG_._H Yo\
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3 FFG
oxidant

\/

both active in
C-H metalation

[1] Manfred Schlosser, Angewandte Chemie International Edition, 2005, 44, 376-393.

[2] Manfred Schlosser, Pure and Applied Chemistry, 1988, 60, 1627-1634.
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Iron-based metallacyclobuta-2,3-diene complexes and their transformations
M. Kumar', S. Aghazada'*

'Department of Chemistry, Biochemistry and Pharmaceutical Sciences, University of Bern

Free bis(amino)cyclopropenylidene (BAC; Weiss—Yoshida reagent), introduced by Guy Bertrand'"), remains underutilized
in synthesis compared with other isolable singlet carbenes (NHCs and cAAC). This disparity largely stems from the
tendency of cyclopropenylldenes to undergo C,—Cy bond rupture, a behaviour that has been exploited in carbon-atom or
carbyne-transfer reactivity.”) In this work, we now demonstrate that cyclopropenylidene reactivity can be used to access
highly unusual iron four-member metallacycloallenes (1-ferracyclobuta-2 3 dlenes) a rare class of species with only a few
examples involving closed-shell early transition metals (Ti, Zr, V, Mo, W)."*
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Cyclopropenylidene activation with low-valent iron leads to metallacycloallenes accesmble in three redox states. So far, we
have isolated and fully characterized (single-crystal XRD, X-band EPR, *’Fe Mossbauer, etc.) paramagnetic Fe
metallacycloallenes in two redox states: The first species is an S = 1/2 complex formally assigned as Fe(Ill), whereas the
second is an isostructural S = 1 congener with a formally Fe(IV) center. However, further analysis, including quantum-
mechanical calculations, indicates an unconventional electronic structure that rationalizes the unexpected stability of such
atom connectivities.

The electronic structure analysis of this pair of 1-ferracyclobuta-2,3-dienes was complemented by reactivity studies with
redox reagents and small Lewis acids and bases. These reactions lead to the discovery of a series of unprecedented
structures, including a 1-ferracyclobuta-1,3-diene and an iron complex bearing a Cq ligand formed upon activation of a
second cyclopropenylidene by the bent reactive allene fragment. Analysis of these compounds also points to the rich redox
chemistry of these ligands and their unusual electronic descriptions. Together, these results expand the synthetic and
mechanistic repertoire of cyclopropenylidenes, establish iron metallacycloallenes as isolable motifs across multiple redox
states, and expose new opportunities for C—C bond formation driven by iron complexes.

[1] Vincent Lavallo, Yves Canac, Bruno Donnadieu, Wolfgang W. Schoeller, Guy Bertrand, Science, 2006, 312 , 722-724;

[2] Taichi Koike, Keisuke Ito, Shintaro Ishida, Takeaki Iwamoto, Angewandte Chemie International Edition, 2026,
e1569919;

[3] Xinzhe Shi,Sihan Li, Melanie Reil3, Anke Spannenberg, Thorsten Holtrichter-R6Bmann, Fabian Reil3, Torsten Beweries,
Chemical Science, 2021, 12, 16074—-16084;

[4] John B. Russell, Debabrata Konar, Taylor M. Keller, Michael R. Gau, Patrick J. Carroll, Joshua Telser, Daniel W.
Lester, Adam S. Veige, Brent S. Sumerlin, Daniel J. Mindiola, Angewandte Chemie International Edition, 2024, 63 (8),
€202318956.
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Tailoring Sodium Ferrate Complexes to Promote Poly-Metalations
L Kuziola], E. Hevia'
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Deprotonative metalation constitutes one of the most utilized and fundamental chemical reactions, facilitating the
functionalization of molecules and the generation of novel reactive species.[1,2] Traditionally these reactions are performed
with monometallic organolithium (zBuLi) or lithium amides (LIHMDS; HMDS = N(SiMe;),), which are highly activated
due to the large polarity of their Li-N or Li-C bonds.[3] However, despite their widespread application, their high reactivity
imposes challenges, including limited functional group tolerance, poor regioselectivity and the use of cryogenic due to the
lack of stability of the intermediates. These factors diminish the atom economy and synthetic processes that are far from
sustainability.[4] In particular, the metalation of most fundamental arenes such as benzene or other non-activated polyarenes
are challenging, as the absence of functional groups results in inefficient C—H acidity.

Herein, we report the deprotonative multi-metalation of highly challenging substrates mediated by bimetallic cooperativity.
By activating cooperative effects through the combination of the earth-abundant s-block metal Na and Fe in a bimetallic ate
system, unique direct Fe—H exchanges on non-activated (hetero)arenes can be achieved at room temperature. With the
isolation and characterization of the organometallic key intermediates, we were able to study the metalation process,
observing unusual regioselectivities, which cannot be obtained with conventional single metal bases. Further
functionalization allows access to valuable precursors towards more complex organic molecular scaffolds.

Mion-acsiaabed theoem|amanmes Qrgarametalic Iiermediain Mplevan] rmelecumns

[
— i
4 hk AT
2 'y {
] Ma -
FeTUF, i :'..,"f i Fu—y—i 2
- Baa TR ot ] [, 0
et o . Electraphil 2
S [ wciraphiic
_,."_ — Fadf sachenge — .,_"_|h - — Incopsration — ™
I‘:L pam ] -
! i -
'\.“"'- 1 "_
4 K EL B ., .
~ N
|

(1) R. E., Mulvey; F., Mongin; M., Uchiyama; Y. D., Kondo, Angew. Chem. Int. Ed. 2007, 46 (21), 3802-3824.
(2) M., Schlosser, Angew. Chem. Int. Ed. 2005, 44 (3), 376-393.

(3) D. E., Anderson; A., Tortajada; E., Hevia, Angew. Chem. Int. Ed. 2024, 63 (4), €202313556.

(4) B., Haag; M., Mosrin; H., Ila; V., Malakhov; P., Knochel, Angew. Chem. Int. Ed. 2011, 50 (42), 9794-9824.
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Gold(IIT) Phosphaketene Complexes: Synthesis and Reactivity
M. Locatel, G. Dunesl, C. Nevado'*

'Department of Chemistry, University of Zurich, Winterthurerstrasse 190, 8057 Ziirich

In contrast to their lighter congeners, i.e. carbene and nitrene complexes, metallaphosphinidene complexes remain largely
unexplored and have never been isolated. To date, only two stable organophosphinidene species have been reported,
stabilized by bulky ligands and weak intramolecular interactions."? The decarbonylation of phosphaketenes (R—PCO) by
heat or light provides a convenient route to both stable organophosphinidenes and transient metallaphosphinidenes.” > We
therefore adopted this strategy in our pursuit of a gold phosphinidene complex.

Herein, we report the synthesis of gold(Ill) phosphaketene complexes supported by bis-cyclometalated pincer ligands,
which effectively stabilize metals in high oxidation states. Using N*C"C-type ligands, we found that although the ligand
scaffold allows access to phosphaketene species, the Au—P bond is too labile, leading to rapid decomposition. In contrast,
the lower trans effect of the C*"N"C framework proved crucial for generating the first triauratriphosphirane complex via
decarbonylation of the parent gold(IIl) phosphaketene. The structure was confirmed by single-crystal X-ray diffraction and
provides strong evidence for the intermediacy of free auraphosphinidenes. Finally, ligand derivatives bearing substituents on
the phenyl and pyridyl rings were prepared to further enhance phosphinidene stability and broaden the scope of its
reactivity.

[1] L. Liu, D. A. Ruiz, D. Munz, G. Bertrand, Chem 2016, 147-153.

[2] E. Bourque, D. Turnbull, K. Zhou, M.-A. Courtemanche, M.-A. Légaré, Journal of the American Chemical Society
2026, 20035-20044.

[3] M. C. Neben, N. Wegerich, T. A. Al Said, R. R. Thompson, S. Demeshko, K. Dollberg, I. Tkach, G. P., III Van Trieste,
H. Verplancke, C. von Hénisch, M. C. Holthausen, D. C. Powers, A. Schnegg, S. Schneider, Journal of the American
Chemical Society 2025, 5330-5339.

[4] R. R. Thompson, M. T. Figgins, D. C. Wannipurage, A. Renteria-Gomez, A. R. Gogoi, J. Telser, D. L. Tierney, M. C.
Neben, S. Demeshko, O. Gutierrez, D. C. Powers, Journal of the American Chemical Society 2025, 5350-5359.

[5] L. Liu, D. A. Ruiz, F. Dahcheh, G. Bertrand, R. Suter, A. M. Tondreau, H. Griitzmacher, Chemical Science 2016,
2335-2341.
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Photodynamic antimicrobial chemotherapy, using porphyrinoids metalated to a ruthenium (II) complex for the
treatment of antimicrobial resistant bacterial strains

S. M. Maletel, F. Zobi!
'A Department of Chemistry, University of Fribourg, Chemin du Musée 9, CH-1700 Fribourg, Switzerland

Porphyrinoids are a class of organic compounds that can serve as potential photosensitisers due to their strong visible
absorption and tunable chemical properties, which can be further enhanced through metal coordination. This study explores
the use of porphyrins in photodynamic antimicrobial chemotherapy (PACT), a light-activated strategy that generates
reactive oxygen species to combat antimicrobial-resistant (AMR) bacteria. We report the synthesis and characterisation of 9
meso-substituted porphyrins as precursors for ruthenium(Il) complexes. The porphyrins were prepared via acid-catalysed
condensation and purified by column chromatography. Their structures and purity were confirmed using UV—Visible, FTIR,
and NMR spectroscopy, yield obtained was 16-53%. These ligands were further metalated to form porphyrin-Ru (CO)
complexes. Ongoing work focuses on the evaluation of their photodynamic antimicrobial activity against AMR bacterial
strains. This study establishes a synthetic and structural foundation for the development of ruthenium—porphyrin
photosensitisers as potential candidates for PACT applications.
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[1] Wainwright, M, The Journal of Antimicrobial Chemotherapy, 1998, Vol 42(1), 13.

[2] Oyim, J. Omolo, CA. & Amuhaya, EK, In Frontiers in Chemistry, 2021, Vol. 9.

[3] Vidal, A. Battistin, F. Iengo, E. Milani, B. Alessio, E, European Journal of Inorganic Chemistry, 2019, Vol. 24. 2883.
[4] Sen, P. Soy, R. Mgidlana, S. Mack, J. Nyokong, T. Dyes and Pigments, 2022, Vol. 203.
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Synthetic Investigations of Metal-Oxo Cubane Complexes
W. R. Marks 1, K. Wuerzer 2, G. Patzke '*

'University of Zurich , 2University of Zurich

Cubic metal-oxo clusters have been a focal point of biomimetic inorganic chemistry for over a decade, since the first
solution of the cuboidal Mn,CaOs active site of photosystem II. While many {M,0O,} cubane complexes have been prepared
and studied for their catalytic activity, there has been little work conducted on their formation mechanisms, leaving a gap in
our understanding of these systems. This work focuses on the closing that gap and furthermore in understanding the
behavior of small coordination clusters in solution. Through these studies, we aim to realize predictive strategies for the
synthesis of metal-oxo cubane complexes which can be broadly applied to inorganic synthesis; a field which currently lacks
a strong, predictive synthetic tool kit. Previously, we identified a {Co,0,} supported by the ligand di-2-pyridyl ketone,
which could be isolated in differing conformations based on synthesis conditions. These cubanes were accessible in two
“types,” which were determined by the anions present in the reaction solution.

In this work, we have continued our research on these cobalt-based cubanes by expansion of our synthetic conditions as well
as exploring modifications to the supporting ligand. We report a new type of cubane for cobalt as well as computationally-
derived mechanism of conversion for the system. The complexes have been characterized by single-crystal X-ray
diffraction, powder X-ray diffraction, electrospray-ionization mass-spectrometry, Fourier-transform infrared spectroscopy,
and nuclear magnetic resonance.
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Nitroxide Radicals as NMR Probes for Paramagnetic Metal Sites
C. Papapanagisl, A. Yakimovl, G. Casano2, 0. Ouari2, C. Copéretl*

1Department of Chemistry and Applied Biosciences, ETH Ziirich, 8093 Zurich, Switzerland, ?Aix-Marseille Univ., CNRS,
Institut de Chimie Radicalaire, UMR 7273, 13013 Marseille, France

Understanding the structure and reactivity of heterogeneous catalysts on a molecular level constitutes a major driving force
in modern catalysis research, as a fundamental step towards rational catalyst design. Solid-state NMR spectroscopy
(ssNMR) has been recognized as an unparalleled characterization technique on that front, providing valuable information
about the electronic structure and coordination environment of supported metal sites. [1] Its application towards
paramagnetic systems, however, remains challenging, despite their presence in industrially relevant heterogeneous catalytic
processes, such as olefin polymerization and methane-to-methanol conversion. [2-4] In such cases, the presence of unpaired
electrons at a relatively high density renders most conventional NMR approaches unsuitable, and complicates the EPR
signals. In this work, we present an alternative methodology to overcome these challenges, by utilizing organic mono- and
multiradicals as probe molecules for quenching the paramagnetic character of supported Ti(IIl) sites. In the former case, the
resulting diamagnetic materials can be studied by classic ssNMR methods, while in the latter, unpaired spins are preserved
on the ligand framework tethered to the metal centers, allowing signal enhancement of surface nuclei through Dynamic
Nuclear Polarization (DNP) at a high magnetic field (14.1 T). This approach paves the way for significantly expanding the
field of application of ssSNMR, and enabling the characterization of ill-defined paramagnetic heterogeneous catalysts with
the same precision as their diamagnetic counterparts.

This work was supported by an ETH Research Grant.

o RR Quenching
& Enhancement 144T

i R
Quenching R \“\‘ | W on
Paramagnetic i L ncasd ot
Sites R tsmnaprseoted \uand o IO
R
200 100 0 -100 ~ -200
Qj fllMea e ) - NMGS 5sSi) (ppm)
P N_ PN . N<
TiV Mej Mes - \Ti”l’ Mes R R v Mes
V2R Mej i SN, SiMes
]
Si Mes h > & Mes

[1] Z. J. Berkson, W. Cao, D. Gioffre, C. J. Kaul, L. Latsch, Y. Kakiuchi, A. Yakimov, C. Copéret, J. Am. Chem.
Soc. 2025, 5,2911-2931.

[2] A. Ashuiev, M. Humbert, S. Norsic, J. Blahut, D. Gajan, K. Searles, D. Klose, A. Lesage, G. Pintacuda, J. Raynaud, V.
Monteil, C. Copéret, G. Jeschke, J. Am. Chem. Soc. 2021, 143,9791-9797.

[3] E. Groppo, G. A. Martino, A. Piovano, C. Barzan, ACS Catal. 2018, 8, 10846-10863.

[4]J. Meyet, A. Ashuiev, G. Noh, M. A. Newton, D. Klose, K. Searles, A. P. van Bavel, A. D. Horton, G. Jeschke, J. A. van
Bokhoven, C. Copéret, Angew. Chem. Int. Ed. 2021, 60, 16200-16207.
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Comparison of different complexing agents for the separation of neighboring radiolanthanides
A. Piccoli'?, R. Eichler'”, Z. Talip'

'PSI Center for Nuclear Engineering and Sciences, Paul Scherrer Institute, Villigen-PSI, Switzerland, “Department of
Chemistry, Biochemistry and Pharmaceutical Sciences, University of Bern, Bern, Switzerland

Radiolanthanides are increasingly attractive for theragnostic applications in nuclear medicine, where matched radionuclide
pairs enable both imaging and targeted radionuclide therapy.' The clinical success of '’Lu-based radiopharmaceuticals

followed by clinical trials of '®'

Tb, has stimulated interest in the usage of alternative radiolanthanides in nuclear medicine.
Lanthanides separation is not only critical for nuclear medicine applications but also plays an important role in industrial
processes, nuclear safeguards, and environmental sciences. However, their separation remains challenging particularly for

neighboring lanthanides, which exhibit very similar chemical properties, making efficient radionuclide isolation difficult.

Cation exchange chromatography remains the most effective approach for lanthanide separations and strongly depends on
the choice of complexing agent.” While a-hydroxyisobutyric acid (a-HIBA) has been the benchmark eluent since its
introduction by Choppin and co-workers in 1956, later studies by Nash and co-workers identified ligand rigidity as a critical
factor influencing selectivity.™* In particular, tetrahydrofuran-2,3,4,5-tetracarboxylic acid (THFTCA) and nitrilotriacetic
acid (NTA) were reported as promising alternatives to a-HIBA for the separation of lighter and heavier lanthanides,
respectively,” potentially enabling the development of improved chemical separation systems for radiolanthanides.
However, THFTCA complex stability has only been investigated for a limited number of lanthanides and there are no

comprehensive studies reporting the potential of THFTCA and NTA for the separation of neighboring lanthanides.

This project aims to systematically evaluate lanthanide complexation across the full series and assess the impact of ligand
structure on chromatographic separation efficiency. A Design of Experiments (DoE) approach will be implemented to
optimize separation parameters, identify interactions between experimental variables, and establish improved conditions for
neighboring lanthanide separations relevant to radiopharmaceutical production.

'z. Talip, C. Favaretto, S. Geistlich, N. P. Van Der Meulen, Molecules, 2020, 25, 966.

2 A. N. Moiseeva, C. Favaretto, Z. Talip, P. V. Grundler, N. P. Van Der Meulen, Frontiers in Nuclear Medicine, 2024, 4,
1472500.

’G.R. Choppin, R. J. Silva, Journal of Inorganic and Nuclear Chemistry, 1956, 3, 153—154.
*K. L. Nash, M. P. Jensen, Handbook on the Physics and Chemistry of Rare Earths, 2000, 28, 311-371.

> K. L. Nash, G. R. Choppin, Separations of f Elements, 1995.
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Structural and synthetic insights on alkali-metal amido nickelates
L Vagiakosl, E. Hevia'
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Nickel amide complexes pose to be of great interest in modern organometallic chemistry due to their intermediacy inn
homogeneous catalysis eg. Buchwald-Hartwig amination [1]. Despite being proposed as catalytic intermediates, onnly a few
ezamples of isolated Ni(II/I) complexes featuring a pendant amide functionality have been reported [2], while Ni(0)-amido
complexes have remained elusive to date. Recent work from our group has shown that s-block metal nnickelates cann bbe
accessed by cocomplexation of Ni(0) precursors with the relevant organnolithium or Grignnard reagents [3]. Having this
background, we wonndered if a similar approach could be employed to access a new family of alkalli-metal nickelates
featuring amide ligands.
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Figure 1: Schematic respresentation of the synthesis of the alkali-metal amido nickelate complexes.

In this work, we report our finndings assessing the systematic reactivity of the bench-stable Ni(0) precursor Ni(stilbene),
[4] with a range of alkali-metal amides to acces a new family of alkali-metal amido ninckelates (See Figure 1).

Combinig X-Ray crystallographic analysis with NMR spectroscopic studies we provide insights into their constitutionn in
solution and in solid state. Experimental studies are combinned with theoretical calculationn to advance the understanding
of the bonding present in these complexes. Their reactivity towards a range of organic electrophiles under both
stoichiometric and catalytic regimes will also be discussed.

[1] a) M. Kuai, Z. Jia, L. Chen, S. Gao, W. Fang, Eur. J. Org. Chem., 2024, 26, ¢202300933; b) T. Inatomi, Y. Fukahori, Y.
Yamada, R. Ishikawa, S. Kanegawa, Y. Koga, K. Matsuara, Catal. Sci. Technol., 2019, 9, 1784-1793.

[2] a) M. Faust, A. M. Bryan, A. Mansikkamaki, P. Vasko, M. M. Olmstead, H. M. Tuononen, F. Grandjean, G. J. Long, P.
P. Power, Angew., Chem. Int. Ed., 2015, 54, 12914-12917; b) A. Borys, E. Hevia, Organometallics, 2021, 40, 442-447; c)
M. L. Lipschutz, T. D. Tilley, Chem. Commun., 2012, 48, 7146-7148.

[3] A. Borys, E. Hevia, Chem. Commun., 2024, 60, 11052-11067.
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F430-Inspired Nickel Chemistry: A Platform for Radical C—H Bond Activation
K. Wang', S. Amini', F. Zelder'*
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Cofactor F430-dependent methyl-coenzyme M reductase (MCR) catalyses anaerobic oxidation of methane (AOM)'. In this
process, methane and the heterodisulfide of coenzyme M and coenzyme B are converted in an overall endergonic reaction to
methyl-coenzyme M and coenzyme B. The proposed mechanism suggests that it is a Ni(I)-induced transient thiyl radical
pathway. Our group develops semi-artificial Ni-complexes derived from vitamin By, as functional models of F430°~

Herein, I report the development of a novel low-valent Ni complex that serves as a functional model of F430 for
mechanistic studies of AOM.

(a) Structures of MCR, cofactor F430, hydrophobic analog F430M
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(b) Reaction catalyzed by MCR in methanogenic and methanotrophic archaea
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