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The Thirty-first Slovenian-Croatian Crystallographic Meeting will be held in the Hotel Rogla,
Rogla, Slovenia, from Wednesday to Sunday, June 18-22, 2025.

The registration of the participants will take place on Wednesday, 18™ June 2025 between 18:45
and 19:30. The opening of the Meeting is scheduled on Thursday, 19" June at 9:00.

The Meeting is being organized jointly by the Slovenian Crystallographic Society and by the
Croatian Crystallographic Association under the auspices of the Faculty of Chemistry and Chemical
Technology, University of Ljubljana, and promoted by the Slovenian Chemical Society.
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-----

Determination of highly complex structures of zeolitic imidazolate frameworks by
powder X-ray diffraction

Nico Giordano, Suchismita Guha, Beverly Stewart, Jakob Kjelstrup-Hansen, Matti Knaapila
High-pressure structure and phase behaviour of a naphthyl end-capped oligothiophene

Felix Hennersdorf
Advancing  Structural Science: Innovations in Rigaku Oxford Diffraction
Instrumentation
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insights and biological relevance
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Exploring the Chemistry of Pyrithione and Copper
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Amalija Golobi¢, Filip Kosa, Miha Bukleski
Structure of two morpholinium iodidoantimonates and one iodidobismuthate
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Crystal Dynamics of Oxitropium Bromide: Thermal Expansion Anisotropy Preceding
Explosive Phase Transition

Jernej Zizek
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MORNING SESSION

PLENARY LECTURE Chairperson: J. Kljun

MAURO GEMMI
Single crystal electron diffraction on hard and soft matter
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Thomas Ve, Hongyi Xu

Application of MicroED to determining new macromolecular structures: the structure
of Toll-like receptor adaptor MyDS88 TIR-domain signalosome

BlaZ Antonin, Uros Rapus, Jakob Kljun
Synthesis and Characterization of Copper(l) Complexes with Chelating
2-(Methylthio)pyrimidines

Vesna Zalar Serjun, Anton Meden, Romana Cerc KoroSec, Marta Pockaj, Primoz Oprckal
Evolution of Phase Composition in Recycled Materials During Hydration and
Carbonation

Jasminka Kontrec, Branka Njegi¢ Dzakula, Nives Matijakovi¢ Mlinari¢, Marijan Marcius,
Nenad Tomasié¢

Vaterite-calcite transformation mediated by micro- and nanoplastics addition

Bojan Kozlevéar, Andrej Pevec
Copper(ll) compounds with short o,w-dicarboxylates

Nadja Ziherl, Sre¢o D. Skapin, Matjaz Spreitzer, Amalija Golobi¢
Characterization of the LaTaTiOs—La;3TaOs tie line in the system La:0s—Ta,O5—TiO;
by X-ray powder diffraction
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Exploring dynamics and interactions in metal organic frameworks

COFFEE BREAK
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Crystal structure determination of reactive compounds by 3D electron diffraction
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Elucidation of the mechanism of elastic banding in crystalline coordination polymers
with atomic-level precision
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Coordination of xenon(Il) fluorides to alkali metal cations

BREAK

Darko Vusak, Suzana Mal, Zvonimira Lemai¢, Marija Zora Miskovi¢, NataSa Zabukovec Logar,
Biserka Prugovecki

Fine-Tuning of Adsorption Properties of Three-Component MOFs: From Synthesis to
Structure-Activity Relationship

Mirela Dragomir, Lia Sibav, Matic Lozinsek, Andrej Zorko
Crystal growth and magnetic properties of the quantum spin liquid candidate NdTa;0;9
and other rare-earth heptatantalates

Anton Meden
Crystal structures of three dyes determined by electron diffraction

Miha Virant, Matic LozinSek
Software for automatic processing of high-pressure ruby fluorescence spectra

Vladimir Stilinovié¢
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Complete recrystallization of metamict allanite matrices under

hydrothermal conditions

Andrea Cobié

University of Zagreb, Faculty of Science, Department of Geology, Horvatovac 102b, 10000 Zagreb, Croatia

A mineral is an element or a chemical compound that
is usually crystallized. A metamict mineral, on the other
hand, is amorphous and already deviates from the strict
definition of minerals in this basic condition. However,
metamict minerals that were demonstrably crystalline
before metamictization are considered to be minerals! and
their discovery is therefore an interesting phenomenon in
the world of minerals. The question arose as to why these
minerals became metamict and whether and how it is
possible to prevent or reverse this process.

More recently, metamict minerals have been a good
basis for research into materials for the disposal of nuclear
waste, as they are their natural analogues. In this way, it
is easiest to see the effects of radioactive decay of
elements on minerals with different crystallochemical
properties and, by analogy, on various other artificial
materials. As they contain radioactive elements, they are
also suitable for dating using the Th-Pb and U-Pb
methods.

Numerous metamict minerals
researched since their discovery, but mostly those with
relatively simple crystallochemical properties®>. The

have been well

problem in research is metamict minerals with complex
crystallochemical properties. An additional problem is
metamict minerals that contain hydroxyl groups, which
the crystal structure during classical
recrystallisation by heating to temperatures well above
100°C, and it is not possible to restore them completely,
but they decompose into new phases?.

As allanite is a mineral with
crystallochemical properties and also contains hydroxyl

leave

complex

groups, conventional recrystallisation do not lead to
complete (fig. 1). At higher
temperatures, the crystal structure collapses due to two
oxidation of individual elements in the

recrystallisation

processes:
structure and loss of hydroxyl groups. For this reason, a
new experimental method of recrystallisation under
hydrothermal conditions is introduced®.

In this talk T will show how the hydrothermal
conditions during the recrystallisation of allanite lead to
complete recrystallisation (fig.1), but in different ways for
allanite with different degrees of amorphization
(metamictization) of the crystal structure.
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All processes were monitored by X-ray powder
diffraction, high-resolution transmission electron
microscopy coupled with selected area electron
diffraction (HRTEM+SAED), infrared (IR), Raman and
Maossbauer spectroscopy as well as thermal methods.
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Figure 1: Comparative diffractograms of ALN1 sample
(from bottom to top): unannealed (ALN_unannealed);
annealed at 800°C for 24 h in air (ALN1_800_24)
showing incomplete recrystallization; hydrothermally
treated at 800°C for 24 h (ALN1_800 24 H20)
showing complete recrystallization
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Designing functional materials: mechanisms and consequences of broken

inversion symmetry

Emma E. McCabe *,!

! Department of Physics, Durham University, South Road, Durham, DH1 3LE, U. K.

Many properties of functional materials rely on
structures with broken inversion symmetry (among other
requirements).! As we seek to design materials with more
challenging combinations of properties (for example
polar semiconductors for photovoltaic applications, or
chiral magnetic systems for spintronics), it’s useful to
consider strategies we might use to design next generation
functional materials. This talk begins by discussing some
of the properties associated with loss of inversion
symmetry including enantiomorphism, piezoelectricity
and pyroelectricity.?

I’'ll explore some approaches
categories of materials including proper and improper
ferroelectrics,” and materials with polar structures
stabilized by geometric vs electronic driving forces.

traditional and

Electronic factors may only lower the symmetry of cation
coordination environments without breaking crystal
inversion symmetry, but this can still be advantageous for
properties.*

The talk will then
compositions for breaking inversion symmetry to design
polar or chiral materials, including anion-ordering® and
cation-ordering.® A key challenge that’s common to
several of these strategies is the length scale of symmetry
breaking,” which presents challenges but also
opportunities. before looking at strategies that allow us to

consider more diverse

use a wider range of compositions to design functional
materials.

o electronic
& b
(«)
Q ) 'rea
Inversion s

anion-order

Figure/Scheme 1: Schematic highlighting some
mechanisms to break inversion symmetry and some of
the physical properties associated with non-
centrosymmetry (alongside other requirements)
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The power of the laser-heated diamond cell combined with electron
microscopy

Reinhard Boehler

University of Tennessee, Tennessee, USA

The laser-heated diamond anvil cell is the tool of
choice for creating extreme pressure and temperature
condition. The properties of diamond allow not only very
high static pressures but are also provide an excellent
window for insitu optical, spectroscopic, X-ray and
neutron studies.

The unique thermal properties of diamond allow
sample temperatures exceeding 5000 K and both
pressures and temperatures are measured with
unsurpassed accuracy.

I will show a variety of examples for measuring
melting temperatures of metals at the conditions of the
Earth’s core, measuring phase equilibria of minerals at the
conditions of the Earth’s deep mantle, and how new
materials with unique properties can be synthesized with
ease. As a highlight, I will show the first measurement of
the melting curve of diamond where melting is
documented with electron microscopic studies. The
results imply that the melt of diamond must be denser than
diamond — similar to the observations on Si and Ge. This
contradicts all theoretical work on the phase diagram of
diamond.

Finally, I will show new developments on neutron
diffraction in the diamond cell at the Oak Ridge National
Laboratory.
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Single crystal electron diffraction on hard and soft matter

Mauro Gemmi* !

! Electron Crystallography, Istituto Italiano di Tecnologia, Pontedera Italy.

Single crystal electron diffraction, usually known as
3D ED or MicroED, has undergone an impressive
development in the last two decades becoming nowadays
one of the most interesting novelties in crystallography'.
3D ED is performed by collecting ED patterns tilting the
crystals around the goniometer axis of a TEM, a data
collection that with the eyes of an x-ray crystallography
we would call a phi scan. There are two effective ways to
properly integrate the reflection in the reciprocal space:
either the patterns are collected stepwise with the beam
precessing on a cone or by collecting the patterns while
the goniometer is rotating continuously. The first method
is known as PEDT, the second as cRED which stand as
Precession assisted Electron diffraction Tomography and
continuous Rotation Electron Diffraction. Both methods
are effective for structure solution and refinement.
Advantages of both methods will be discussed and
highlighted. PEDT is more suitable if the region of
interest is small and we must be sure that the beam keep
probing it during the entire rotation. cRED is more
suitable if the crystal is beam sensitive and the experiment
should be fast and low dose. Examples will be shown on
structure solution problems solved with both methods.
The application of 3D ED to fancy structural problem like
the structure determination of 2D materials will be
presented (see figure 1). The case of beam and vacuum
sensitive samples will be discussed showing how the
development of single electron hybrid detectors together
with methods of crystal tracking during crystal rotation
allows us to perform experiments under very low dose
conditions, that guarantee good data collection on
relatively beam sensitive samples, like organics?, MOF
and SOF. The quality of these data collections allows to
perform very accurate refinement using the dynamical
refinement software with the determination of hydrogen
positions or the direct observation of the presence of the
solvent in the MOF/SOF channels®. Finally, a possible
future scenario will be discussed with examples on how a
serial ED could be performed. Serial ED is a data
collection in which the entire sample grid is scanned in
diffraction mode collecting the maximum number of
single ED patterns possible trying to reach an adequate
completeness to solve a crystal structure. It is the only
possibility in case the crystals amorphize after few
seconds of exposure to the electron beam and it is the way
to further extend the field of application of electron
diffraction.
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Figurel: Reconstruction of the reciprocal space of a
single layer of WS, with 3D ED.
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Exploring Dynamics and Interactions in Metal Organic
Frameworks

Matjaz Mazaj,! Andraz Krajnc,' Tia Tajn3ek,! Amalija Golobi¢,> Anton Meden,? Sebastijan Kovag¢i¢,"
Erik S. Grape,* and Natasa Zabukovec Logar'?

! National Institute of Chemistry, Hajdrihova 19, 1000 Ljubljana, Slovenia
2University of Ljubljana, Ve¢na pot 113, 1000 Ljubljana, Slovenia

3 University of Nova Gorica, Vipavska cesta 13, 5000 Nova Gorica, Slovenia
4Stockholm University, Frescativiigen 8, 106 91 Stockholm, Sweden

5 University of Maribor, Smetanova 17, 2000 Maribor, Slovenia

Metal-organic frameworks (MOFs) have emerged as
one of the most structurally diverse and chemically
tunable families of crystalline materials. Built from metal
nodes and organic linkers, these frameworks can be
tailored for a wide range of applications, from gas storage
and separation to catalysis and sensing. What makes
MOFs particularly intriguing from a crystallographic
perspective is not only their vast structural variety, but
also their inherent dynamic behavior and the complex
interactions they can host within their porous
architectures.

Herein, an overview of our research into the
structural dynamics and functionalization strategies of
MOFs, with an emphasis on how crystallographic
methods can unravel their behavior under external
stimuli, will be presented. Particularly MOFs response to
thermal activation, humidity, and gas exposure, revealing
diverse mechanisms of flexibility, phase transitions, and
framework breathing. Understanding these processes is
crucial for designing materials that are both stable and
adaptable under operating conditions.

Beyond stability, enhancing MOF performance often
requires targeted modifications to the framework itself.
Our work has explored post-synthetic treatments, linker
substitutions, and metal node tuning to optimize
adsorption properties—particularly for CO: capture.
These modifications are guided by structural insights and
are aimed at fine-tuning host—guest interactions, pore
accessibility, and adsorption selectivity.

Part of our recent efforts has also focused on the
development and characterization of new MOF
structures, particularly those that challenge traditional
crystallographic approaches. The integration of advanced
techniques such as three-dimensional electron diffraction
has allowed us to solve structures from nanocrystalline
samples, offering new opportunities to discover materials
with unique functionalities that were previously elusive
due to size or disorder.
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The impact of supports on the Pt/SnQ: catalytic reduction of
4-nitrophenol to 4-aminophenol

Izabela Purasovi¢', Goran Stefani¢', Marijan Marciug?, Robert Peter?, Rafael Aneli¢*, Fabio

Faraguna*, Marijan Goti¢!"

! Division of Materials Physics, Ruder Boskovi¢ Institute, Zagreb, Croatia

2 Division of Materials Chemistry, Ruder Bogkovi¢ Institute, Zagreb, Croatia
3 Department of Physics, University of Rijeka, Rijeka, Croatia
4 Petroleum and Petrochemical Department, Faculty of Chemical Engineering and Technology, Zagreb, Croatia

In this work, a novel synthetic route for SnO,
supports based on an anion exchange reaction is presented
and developed for the preparation of highly active
Pt/SnO, catalysts. A strongly basic anion exchange resin
was used to replace chloride ions from SnCls solutions
with hydroxide ions to obtain purer tin oxide supports
with surface contamination and improved
dispersion of platinum  nanoparticles'?.  Three
different SnO, supports were synthesized: (i) SnO; (A)
obtained directly from the anion exchange reaction at
temperature;  (ii)) SnO, (B) obtained by
hydrothermal treatment of as-synthesized SnO, at 180 °C;
and (iii)) SnO, (C) obtained by thermal annealing
of hydrothermally treated SnO, at 600 °C. Each support
was decorated with 1 mol% Pt using H,PtCls as precursor.
All Pt/SnO, catalysts exhibited mesoporous structures
with reversible type IV physisorption isotherms?®. The
Pt/SnO; (A) catalyst exhibited the highest specific surface
area (BET area= 122.6 m?/g)and the smallest pore
diameter (d = 3.5 nm). Thermogravimetric analysis
indicated that hydrothermal treatment (Pt/SnO, B)
improved the initial crystallinity of SnO,, while thermal
annealing (Pt/SnO, C) further stabilized the structure by
removing residual hydroxyl groups, which was explained
by the slow mass loss of 8% between 20 °C and 600 °C.
The catalytic performance was evaluated using the
catalytic model reaction, i.e. the reduction of 4-
nitrophenol (4-NP) to 4-aminophenol (4-AP) under
ambient conditions. This reaction is important both for the
environment and for industry. Among the catalysts tested,
Pt/SnO; (A) exhibited the highest apparent rate constant
(k= 127 x 102 s') and excellent reusability, as the
conversion efficiency was 84.5 % after ten consecutive
cycles. These results emphasize the potential of the anion-
exchange-assisted synthetic route as a simple and
effective strategy to produce low-cost and high-
performance nanocatalysts for ~ the  reduction  of
nitroaromatics.
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Figure 1: Catalytic reduction of 4-NP to 4-AP as a
function of time using the autoclaved Pt/SnO, sample
with 1 mol% Pt.
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Rhenium is one of the rarest elements and was the
last stable element to be discovered in the periodic table.
These are the main reasons why rhenium chemistry was
unexplored for a long time. In recent years, however,
rhenium complexes of all kinds have attracted increasing
attention due to their stability, favourable spectroscopic
properties and versatile biological activity. Rhenium
complexes are active against various type of cancer as
well as bacterial, viral and parasitic infections. 2

In recent years, our research group developed metal
complexes mainly with ruthenium and zinc and
investigated their antitumour and antiviral activity.>*
Recently, we have extended our research to rhenium
complexes due to the spectroscopic properties and
biological activity already mentioned.

Pyrithione ligands are one of the main focus points of
our research group. Pyrithione is the trivial name for 1-
hydroxypyridine-2(1H)-thione. It is a naturally occurring
compound that has been known for more than 75 years.
Pyrithione has a moderate antimicrobial effect, which is
significantly enhanced when used as a ligand in metal
complexes.

The chemistry of rhenium and pyrithione is
practically unexplored. During our studies, we were also
able to obtain several interesting and unexpected
products, either as by-products or as decomposition
products, which we were able to characterise using X-ray
diffraction on single crystals. The selected compound was
further studied for its activity in biological systems, where
it showed strong cytotoxicity as well as antibacterial and
antiviral effects.’
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Scheme 1: Various products observed in reactions of
rhenium(I) with pyrithione.
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The functionality of solid supramolecular metalo-
organic materials stems from the noncovalent interactions
from which they assemble, endowing them with dynamic
properties that can be tuned and controlled. Incorporation
of quaternary pyridinium salts (QPS) as building blocks
brings into focus the self-assembly of donor-acceptor
charge-transfer complexes (CTCs) with distinctive
hydrochromic, thermochromic
properties'. These optical properties are enhanced when
external stimuli cause such structural donor-acceptor

and  piezochromic

reorganization through delicate adjustment of valence and
conduction bands that allow charge-separation via one-
electron donor-to-acceptor transfer.

Pyridinium oximes as QPS are recently recognized as
promising electron-accepting and H-bond donating units
for the design of 2D- and 3D-self-assemblies with
hexacyanoferrate(Il) as an electron donor and H-bond
acceptor®>.

Here we present the structural and spectroscopic
solid-state study of the stimuli-responsive CTC between
N-benzylpyridinium oxime (BPA4Y) and
hexacyanoferrate(Il) (HCF*)*. The in-situ PXRD was
used to investigate temperature-induced dehydration of
the  parent, reddish-brown (BPA4);HCF-10H,O
(1-10H:0) to anhydrous blue (BPA4)4HCF (1) providing
evidence of a fully reversible hydrochromic behavior. The
crystal structures of both phases are resolved by
SCXRD?? reveling the extent of structural donor-acceptor
reorganization upon dehydration (Fig. 1). The crystal
packing of 1, where the hydroxyl group within oxime
moiety forms a direct H-bond with cyano ligand, differs
significantly from 1-10H20 where the HCF* core and
BPA4" are bridged via H-bonded water molecules. The
in-situ temperature-dependent ESR study showed that
structural changes are accompanied by the intramolecular
HCF*-to-BPA4" one-electron transfer, resulting in the
formation of a radical BPA4e species and a small quantity
of BPA4+/HCF?~ pair within complex 1. To supplement
these experimental results and to provide further insight
into the observed hydrochromism, comparative DFT
calculations of the density of states using the
crystallographic data of both CTCs, 1:10H20 and 1 is
performed.
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The observed full extent of one
dehydration/rehydration cycle for this redox-active CTC
enables the redox-activity to be switched-on within
anhydrous complex 1 and switched-off within hydrated
complex 1-10H20.

Figure 1: Reversible structural reorganization upon
dehydration of 1-10H20 (blue) to anhydrous 1 (red).
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frameworks by powder X-ray diffraction
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Zeolitic imidazolate frameworks (ZIFs) are a class of
metal-organic frameworks (MOFs), renowned for
structural and topological diversity.! The tetrahedral
geometry of metal nodes, combined with angular
arrangement between the metal-nitrogen coordination
bonds, enforced by the imidazolate linkers, provide for
geometric and topological similarity between ZIFs and
zeolites.

This presentation will describe the structural
characterization of two new polymorphs of zinc
imidazolate (Zn(Im),), a highly polymorphic member of
ZIF family, uncovered during a wide screening based on
liquid-assisted grinding (LAG) methodology.? ZIF
synthesis reaction with acetophenone and toluene liquid
additives resulted in the formation of two previously
unreported polymorphs of Zn(Im),, whose structures had
to be determined using powder X-ray diffraction (PXRD),
owing to the polycrystalline nature of the synthesized
materials.

Both structure determinations proved to be highly
complex, owing to the low crystallographic symmetry
and presence of disordered solvent molecules within the
ZIF pores. In the case of the toluene-LAG product, the
asymmetric unit contained one =zinc atom, three
imidazolate fragments and two partially-occupied toluene
molecules. The structure of the acetophenone-LAG
product was even more complex, with four
crystallographically-independent atoms, eight
imidazolate linkers and two acetophenone molecules.

Attempts to solve both structures via direct space
simulated annealing methods proved to be unsuccessful,
owing to the large number of molecular fragments in the

zinc

asymmetric unit. Instead a combined procedure,
encompassing both direct methods and simulated
annealing, together with periodic density-functional
theory (DFT) calculations was performed. First, direct
methods, as implemented in EXP02014,° were used to
locate positions of zinc atoms and identify approximate
locations of the imidazolate linkers. Positions of
imidazolate linkers were then assigned from geometric
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considerations and adjusted via Rietveld refinement.*
This was followed by the determination of guest molecule
positions via simulated annealing procedure.

The multi-step structure determination process
outlined above, still left some ambiguities: with the large
number of symmetry-independent imidazolate linkers,
180° rotation of one linker with respect to the Zn'Zn axis
would result in a vary small change in the agreement
parameter, R,,, making it very difficult to assign
orientations of individual linkers with certainty. Reliable
assignment of linker orientations was achieved by
performing conformational analysis via periodic DFT
configurations with different linker
orientations were ranked in terms of relative lattice

calculations:

energy, and the lowest energy configuration was selected
as the basis for the final Rietveld refinement.

Upon completion of the structure determination
process, topologies of the new materials were determined.
Despite clear crystallographic differences between the
two structures, both were found to possess crb network
topology. This is particularly intriguing, given that
Zn(Im), already possessed three reported polymorphs
with crb topology. The addition of two new polymorphs,
therefore, brings the total number of crb-Zn(Im),
structures to five, which is rather unprecedented in ZIF
chemistry.
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Understanding macromolecular self-organisation is
essential in the physics and materials science of m-
conjugated molecules such as the thiophene derivatives
owing to their intriguing opto-electronic properties and
applications as thin film organic semiconductor materials
(OSM). Fundamental principles in how charge
transportation and other properties depend on
intermolecular separation and relative displacements
between molecules have already been well established. !
Packing modifications are typically achieved by the
chemical addition of bulky end-caps but another, less
conventional, route is by the application of an external
force. Pressure provides a clean tool to modify molecular
packing and alter the physical properties without
chemical interference, as has been shown for other
optically active n-conjugated molecules.?

Here we present high-pressure single-crystal
structures and molecular packing energies of the OSM,
5,5'-bis(naphth-2-y1)-2,2'-bithiophene  (NaT2) which
undergoes a subtle isostructural phase transition at ca. 3.5
GPa. The phase transition is fully reversible and is
characterised by the of new S---H
intermolecular contacts and a change in the compression
pathway. The crystal undergoes a yellow to red colour
change on compression that is also fully reversible. Single
crystal X-ray diffraction data were collected to 7.6 GPa
on beamline P02.2 at PETRA III and are supported by
optical and Raman spectroscopy measurements.

formation
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Figure 1: NaT2 undergoes a colour change from yellow
to red on compression that is fully reversible on
decompression.
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Join us for an overview of the latest advancements in
X-ray diffraction technology from Rigaku Oxford
Diffraction, designed to meet the evolving needs of
crystallographers across disciplines.

At the heart of our offering is the XtaLAB Synergy
platform, a highly adaptable system that combines either
microfocus or rotating anode X-ray sources with a range
of Hybrid Photon Counting (HPC) detectors. This
modular design allows researchers to configure their
instruments to match specific experimental requirements,
from routine structure determination to challenging
crystallographic problems.

We’ll also highlight a suite of automation and
performance-enhancing tools that streamline workflows
and boost productivity. These include the XtaLAB
Synergy Flow robotic sample changer, the Intelligent
Goniometer Head (IGH3) for automated crystal
centering, and the XtalCheck-S plate scanning device for
high-throughput screening. For specialized applications,
we offer a high-pressure unitto expand experimental
capabilities.

Finally, we’ll introduce the PhotonJetMAX-S, our
newest and brightest X-ray source, engineered to deliver
superior data quality and faster acquisition times.

This presentation will showcase how Rigaku’s
integrated solutions can help crystallographers work more
efficiently, solve more complex structures, and push the
boundaries of what’s possible in structural science.
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Pale pink tourmaline was described from the Fonte
del Prete rare-element-enriched granitic pegmatite dike,
located near the village of San Piero in Campo, Island of
Elba, Italy. This pegmatite displays lithium-cesium-
tantalum (LCT)-type geochemical features, and is
genetically related to the Monte Capanne pluton'. The
dike exhibits complex asymmetric zonation, with
miarolitic pockets containing primitive to highly
developed assemblages®. There is a notable occurrence of
Nb and Ta oxides, as well as complex oxides, which occur
mainly in the pockets'. Pale pink tourmaline crystals up
to a few cm in length, also from pockets, were
investigated in detail.

The sample examined originates from a large
specimen containing pale pink tourmaline crystals
acquired by the Museo Civico di Storia Naturale di
Milano from Cap. Giuseppe Pisani in 1882 (acquisition
no. 18292). This historical specimen was one of the few
tourmaline specimens that survived a bombing raid
during World War II in the basement of the museum.

Near the core of a crystal with 1 cm diameter and ~2
cm length the crystal chemical formula is *(Nags(los)
(AlbsLig7) Z#Als (BO3)s [SiseBosAlo101s]  "(OH)s
"[007F02(0H)o1], determined by microprobe and ion
probe data. When using currently valid tourmaline end-
members to describe this tourmaline zone, it consists
essentially of darrellhenryite (35 mol%) and fluor-
rossmanite (25 mol%). It contains smaller amounts of
ertlite (17 mol%), alumino-oxy-rossmanite (11 mol%)
and rossmanite (10 mol%).

A piece between core and rim with lattice parameters
of a = 15.797(1), ¢ = 7.086(1) A (R1 = 1.32%) has the
crystal chemical formula *(Nags[o5) Y(Al2Lios) ?Als
(BO3)3 [SissBo3Alo201s] "(OH)3 "[00.4F03(OH)o3]. The
<T-O> distance of 1.615 A is in agreement with small
amounts of B and Al at the tetrahedral site.’

A rim-near part of this crystal shows the formula
*(Nagso4) Y(AloLirg) “Als (BOs)s [SissBo3Alp201s]
"(OH); "[Fo.5(OH)03002]. This zone consists essentially
of fluor-elbaite (35 mol%) and rossmanite (34 mol%). It
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also contains smaller amounts of other end-members
(ertlite, fluor-liddicoatite, alumino-oxy-rossmanite, fluor-
rossmanite).

Today, in addition to the type locality of
darrellhenryite, six other localities of this end-member are
listed in Mindat.org. Darrellhenryite is often associated
with fluor-elbaite, as is the case in Fonte del Prete.

In the original description of fluor-rossmanite*, this
tourmaline was characterized as intergrown with fluor-
elbaite and darrellhenryite within the same crystal. The
pale pink fluor-rossmanite type material was reported to
contain 46 mol% fluor-rossmanite and 32 mol%
darrellhenryite.* The core-near zone of a pale pink
tourmaline crystal from Fonte del Prete contains also both
end-members as main components (35 mol%
darrellhenryite, 25 mol% fluor-rossmanite).

During the final crystallization stage of the
tourmaline studied, the Li, F and Na contents increased.
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Due to the d' electronic configuration, organic Cu(I)
halides have interesting luminescent! and catalytic?
properties. By using different organic ligands, we can
produce compounds with different properties>.

Our research is focussed on the search for new
organic  Cu(I) bromides. @We have chosen
hexamethylenetetramine (HMTA) as the organic ligand
because it has multiple binding sites that can lead to a
wide variety of arrangements of metal centres around the
ligand. Currently only 3 entries from the CuBr — HBr —
HMTA systems can be found in the CSD (version 5.46).
At the conference 3 new compounds from the ternary
system CuBr — HBr — HMTA will be presented. Two of
them contain Cu,Br;hmta, chains with acetonitrile
between the chains, but crystallise in two different space
groups Pnma and Pbam.

Figure 1: Slight distortion of the Br™ in the Cu,Brohmtas
chains in the crystal structure a) (Pnma), while in
structure b) (Pbam) all Br™ are perfectly aligned.
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In the third structure, a disorder of Cu* ions between
two positions is observed and the presence of Cu(I) was
confirmed by XPS analysis.
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Reversible single crystal-to-single crystal phase transformation and
quantum crystallographic study of a charge-transfer system
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Charge-transfer compounds comprising electron density minima) are indicate existence of strong partially
donor tetramethylphenylenediamine (TMPD, Wurster's covalent interactions (pancake-bonds) between the rings
blue) with electron acceptors tetrachloro- and (Fig. 2).

tetrabromoquinone (Cl4Q and BryQ, respective)
comprises stacks of alternating donor and acceptor
moieties! (Fig. 1). Both compounds have two phases, with
minor differences in stacking geometry: in the high-
temperature (HT) phase the rings are parallel (Fig. 1b),
while in the low-temperature (LT) phase their mean
planes are inclined by about 2.5° (Fig. 1a)’.
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Figure 1: Stacks of alternating donor and acceptor Two electron multicentre bonding (pancake bonding)

moieties in TMPD-Br4Q: a) low-temperature phase and between electron donors and acceptors in charge-
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Crystal structure of O-protonated 2-fluoroacetamide
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The acid-catalyzed hydrolysis of nitriles to primary
amides is a well-established transformation in organic
chemistry.! With careful control of the reaction
conditions, hydrolysis can be stopped at the amide stage,
thus preventing further conversion to carboxylic acids.
The mechanism typically proceeds via protonation of the
nitrile group, followed by nucleophilic attack by water at
the electrophilic nitrile carbon atom. Subsequent proton
transfer and resonance stabilization leads to the formation
of an O-protonated amide intermediate. These species are
generally unstable under ambient conditions and are
rapidly stabilized by deprotonation. However, at low
temperatures and in the presence of weakly coordinating
anions, such transient species can be trapped and
structurally characterized.?

The behavior of some protonated primary amides in
superacidic media has been studied previously.? In all
reported cases, protonation of the amide occurs at the
carbonyl oxygen atom. However, the in situ hydrolysis of
anitrile, followed by amide protonation under superacidic
conditions has not yet been reported. Only a few examples
of protonated amides formed via hydrolysis of nitriles
under mild acidic conditions have been structurally
characterized.>*>

Herein the single-crystal X-ray diffraction structure
of O-protonated 2-fluoroacetamide, formed by hydrolysis
of fluoroacetonitrile in HF/AsFs medium, is presented.
Employing AsF¢ as stabilizing anion and performing the
crystallization below —40 °C enabled the isolation and
structural characterization of this reactive intermediate.

The compound forms a hydrogen-bonded network
connecting the cation to four different fluorine atoms of
four AsFs anions via O—H-F and N—H:F hydrogen
bonds (Figure 1). Notably, one of the amide hydrogens
functions as a bifurcated hydrogen-bond donor, while the
other amide hydrogen and the hydroxyl group each
participate in a single hydrogen bond.
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Figure 1: Hydrogen bond network in the solid-state
structure of O-protonated 2-fluoroacetamide.
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Mankind has fought microbes for a long time with
various treatments. From the use of metals such as silver
or copper to disinfect water, to various silver, arsenic and
mercury salts, were used until the discovery of antibiotics
in the early 20th century. Their discovery saved millions
of lives, but their excessive and ill-considered use led to
the development of antimicrobial resistance, which the
World Health Organization now considers a serious threat
to public health. Rational use, modification of existing
agents, unconventional approaches and treatments (such
as nanoparticles, bacteriophages and metal-containing
compounds such as metal complexes) are just some of the
efforts being made to combat this problem'.

A potentially interesting compound was discovered
in the 1950s when researchers were investigating an
extract of Streptomyces caerules. They came across an
impurity that inhibited the growth of various filamentous
fungi, yeasts and some bacteria. A more detailed study
and complete characterization (CHN, IR, UV-Vis, MS,
NMR...) of the extract led to the discovery of a new
asymmetric 2,2’-bipyridine, which the researchers named
caerulomycin. A new family of compounds was
discovered and the first caerulomycin was later named
caerulomycin A (CaeA) (Figure 1)%.

OMe

N.
CaeA COH

CaeE

Figure 1: Structure of two Caerulomycins

Subsequent studies on biological activity have shown that
these compounds are not only potential antifungal and
antibacterial agents, but also have potential anticancer,
immunoregulatory and other properties®*.

The first synthesis of CacA was published in 1969.
Later, in 1998, a synthesis of CacE was published, which
can later be converted into CaeAS>. We have succeeded in
optimizing and improving the yield of this synthesis in
combination with newer published methods®. With the
synthesized CaeE, we succeeded in producing the first
rhenium complex containing CaeE as a ligand (Figure 2).
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Figure 2: Crystal structure of the rhenium(I) complex
with caerulomycin E.
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Compounds featuring Xe—N bonds can be formed by
coordination of the highly electrophilic XeF" species to
the lone pair of the nitrile ligands (RC=N). The following
adduct cations with (fluoro)acetonitriles have previously
been characterized in solution by NMR spectroscopy: !
[CH3CN—XeF]", [CH,FCN—XeF]" and [CF3CN—XeF]".
The [CH3CN—XeF]'[AsFs] "HF compound is the only
crystallographically characterized example to date>.

This study extends the known series of FXe—N-
bonded adduct cations by reporting solid-state structural
characterization of [CH,FCN-XeF]'[AsF¢]~ and
[CHF,CN—XeF]'[AsF¢]™ (Figure 1). These adduct cation
salts were synthesized by reacting fluoroacetonitrile and
difluoroacetonitrile with [XeF]*[AsFe¢] in anhydrous HF
at low temperature. The products were isolated and
characterized by low-temperature single-crystal X-ray
diffraction and low-temperature Raman spectroscopy.

The adduct cation salt [CHFCN—-XeF]'[AsFs]
crystallizes in the monoclinic space group P2i/c (Z=18),
with two crystallographically distinct [CH,FCN—XeF]*
adduct cations and two [AsFs]™ anions per asymmetric
unit. The observed Xe—N bond lengths are 2.1947(9) A
and 2.2302(10) A, with nearly linear Xe—N=C angles of
178.63(9)° and  172.03(10)°. The compound
[CHF,CN—XeF]'[AsFg]™ crystallizes in the orthorhombic
space group Pmnma (Z = 4), with a single
crystallographically unique [CHF,CN—-XeF]" adduct
cation exhibiting a Xe—N bond length of 2.1928(16) A
and a nearly linear Xe—N=C angle of 178.59(5)°.
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Figure 1: The crystal structure of (1)
[CH,FCNXeF]"[AsFs]™ and (2) [CHF2.CNXeF] [AsFq]".
Ellipsoids are shown at the 50% probability level.
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Quinoline is an important constituent of compounds
with diverse applications, some of which display potent
cytostatic activity through different mechanisms of action
such as DNA intercalation, apoptosis, abrogation of cell
migration, inhibition of angiogenesis and disregulation of
nuclear receptor signalling [1,2]. Moreover, it was found
that halogenated compounds have an important role in
therapeutic application increasing their lipophilicity,
metabolic stability and improving interactions of protein—
ligand complexes [3]. Taking into consideration the
aforementioned, we have synthesized 6-phenylquinoline
derivatives containing a trifluoromethyl group at C-2 and
a nonsubstituted (1) and p-chloro-substituted (2) phenyl-
1,2,3-triazole moieties (Figure 1). We succeeded to obtain
single crystals of both compounds, and in this
contribution, we present their X-ray structures.

=
/N—R 1;R=

o
N, N
®
N CF3
Figure 1: Molecular structures of the N-heterocyclic
hybrids based on quinoline and 1,2,3-triazole moities

The corresponding bond lengths in these two
structures are similar, as well as the conformations of the
molecules. However, it should be noted that phenyl ring
in 2 is almost parallel to the triazole ring to which it is
attached [dihedral angle is 2.89(10)°], whereas in 1 it
forms an angle of 18.39(13)°.

In both structures, two C—H--N hydrogen bonds
generate a dimer motif, while their combination leads to
the construction of one-dimensional chain of dimers. In 2,
one C—H-m interaction links neighbouring chains into
two-dimensional network, which is further extended by
one 77 interaction into a three-dimensional network
(Figure 2a). In the structure of 1, the one-dimensional
chains of dimers are linked by two C—H:---F hydrogen
bonds, so creating three-dimensional network (Figure
2b). Two C—H:-- & interactions and one 7-- -7 interaction
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also participate in the formation of such supramolecular
structure.

(b)
Figure 2: A part of the crystal structure of 2 (a) and
1 (b), showing three-dimensional networks formed by

hydrogen bonds, C—H--'w and =7 interactions.

References:

1. Cheng, G.; Hao, H.; Dai, M.; Liu, Z.; Yuan, Z.
Antibacterial action of quinolones: from target to
network. Eur. J. Med. Chem. 2013, 66, 555-562.

2. de O. Freitas, L. B.; Borgati, T. F.; de Freitas, R. P.;
Ruiz, A. L. T. G.; Marchetti, G. M.; de Carvalho, J.
E.; da Cunha, E. F. F.; Ramalho, T. C.; Alves, R. B.
Synthesis and antiproliferative activity of 8-
hydroxyquinoline derivatives containing a 1,2,3-
triazole moiety. Eur. J. Med. Chem. 2014, 84, 595—
604.

3. Auffinger, P.; Hays, F. A.; Westhof, E.; Ho, P. S.
Halogen bonds in biological molecules. Proc. Natl.
Acad. Sci. U. S. 4. 2004, 101, 16789-16794.



Cobalt(Il) complexes with 4-(hydroxymethyl)pyridine and sulfato
ligands

Marta Pockaj*

! Faculty of Chemistry and Chemical Technology, University of Ljubljana, Ve¢na pot 113, SI-1000 Ljubljana, Slovenia

Pyridine alcohols are a class of heterocyclic
compounds that contain both a pyridine ring and hydroxyl
group (OH). These bifunctional molecules act as
ambidentate ligands capable of coordinating to metal
centres through both the nitrogen atom from the ring and
the oxygen atom from the alcohol group. However, the
coordination behaviour of the pyridine alcohol is
influenced by position of the hydroxyl group on the
pyridine ring and protonation state of the hydroxyl group
(neutral or deprotonated). Additionally, other substituent
on the pyridine ring can also affect coordination mode
with their steric and/or electronic effects. Consequently, a
variety of coordination modes can be established.
Pyridine alcohols are thus employed to stabilize a broad
range of metal oxidation states
environments, making them valuable
bioinorganic modeling, and materials science, especially
in the development of new synthetic approaches towards
different materials with interesting physical properties,
such as MOFs [1, 2].

As a result of simple reactions between cobalt(Il)
sulfate(VI) heptahydrate and 4-pyridinemethanol (4pym)
using different solvents and metal:ligand ratios, several
new compounds were prepared. Two of them formed
single crystals that were appropriate for X-ray structure
analysis. Mononuclear compound 1, ie.
[Co(0OSO3)(4pym)2(H20)s], crystallizes in orthorhombic
Pna2, space group (No. 33) with four molecules in unit
cell. Contrary to 1, in which sulfato ligand is
monodentate, in compound 2 sulfato ligand acts as a

and coordination
in catalysis,

bridge between adjacent cobalt centres, thus forming the
polynuclear chain-like structure with formula
[Co(u-OS0s)(4pym)a], which crystallizes in monoclinic
P2i/c space group (No. 14). In both compounds,
molecules and chains are interconnected by branched
network of hydrogen bonds leading to 3D structure. To
further evaluate intermolecular interactions, Hirshfeld
surface analysis of both compounds was also studied
using CrystalExplorer [3].
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Figure 1: Coordination molecule in 1. Ellipsoids are
given at 50% probability while hydrogen atoms are
shown as spheres of arbitrary radii.
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Two new copper(I)- halide - guanazole (3,5-
diamine-1,2,4-triazole, datrz) compounds, a new N,N’-
dimethyl-guanazole derivative, and a compound with a
N-methyl guanazole derivative coordinated to Cu(I) and
Cl were synthesized and studied. A search in the CSD
CCDC!' revealed neither copper(I)-chloride compounds
with guanazole nor compounds that include N-methyl-
guanazole derivatives. some copper-
guanazole compounds with bromide, iodide, hydroxide,

However,

and water ligands were found®*. This was the reason for
a more careful investigation of copper(I) chloride
coordination compounds with guanazole.

The crystallographically independent unit of the
compound Cu:CIBr(datrz) (1) consists of neutral datrz
molecules coordinated via two nitrogen atoms from the
cycle with two copper centres. Each copper ion is four-
fold coordinated, the Cul ion has an almost regular
tetrahedral environment. The Cu2 centre has a slightly
distorted tetrahedral environment. Each of them also
coordinates two mixed chloride-bromide centres. Due to
the bridging role of the anions, infinite (Cu»CIBr),
inorganic chains are formed that run along the 100
direction. These chains are connected to each other via the
bridging Datrz ligand.

The compound CusCls(datrz’): (2) contains a 5-
coordinated negatively charged datrz core. The N2 atom
from the cycle is bound to the Cul bridge between two
organic residues. Another nitrogen atoms are linked to the
copper centres of the inorganic 2D network (Cu7Cle)n.
In this network, the metal centres Cu2 and Cu3 are 3-
coordinated, Cu4 and Cu5 are 4-coordinated with a
slightly distorted tetrahedral surrounding. The inorganic
fragment in the shape of folded layers extends along the a
and c axes.

The compound [N,N’-Met:datrz]Cl (3) contains a
new organic core of N,N’-dimethyl guanazole (N,N’-
Met:-datrz) organic core. An isolated chloride anion CI1
shows us that this core carries the positive charge +1. This
compound was obtained under solvothermal conditions
from guanazole and methanol in a weakly-acidic (HCI)
medium.

The compound Cu:Cl2(N-Metdatrz) (4) contains a
new ligand - N-Met-datrz. It coordinates via the N3
donor atom with the Cul center from the inorganic dimer

Cuz2Cla. The copper ion is three-coordinated. The 2-
coordinated metal centre Cu2 serves as a bridge between
two organic ligands. Infinite organic-inorganic hybrid
chains running along the b-axis appeared. The CuCly
anion containing two-coordinated Cu3 ion equalises the
charge.

Figure 1: Chemical structures of the compounds 1, 2, 3,
and 4

Table 1: Cell parameters of the compounds 1,2, 3, and 4

1 2 3 4
Space group P2i/c P2i/n P1 P1
a 3.8320(2)  9.1935(2) 5.5062(4) 4.0027(2)
b 13.2575(8)  3.6488(1) 8.0642(7)  7.8591(5)
c 14.8477(7)  27.9769(5) 9.6968(9) 13.9942(7)
a 90 90 65.918(8) 85.375(4)
B 95.485(6)  98.869(2) 80.369(7) 85.552(4)
Y 90 90 75.252(7)  75.374(5)
A% 750.84(7)  927.27(4) 379.16(6)  423.83(4)
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In this study, we investigated the reactivity of
titanium tetrafluoride (TiF4) with various Lewis bases,
with a particular focus on the synthesis and structural
characterization of polyfluoridotitanates(IV). These
reactions give rise to a broad spectrum of anionic species,
ranging from simple octahedral [TiF¢]*> units to extended
oligomeric and polymeric frameworks such as [TiFs]”
chains, [Ti>Fo]™ ladders, [TisFi7]” layers (Figure 1), and
large polynuclear anions'? like [TigFs3]” and [TioF3s]* .

The products were obtained from solutions using
anhydrous hydrogen fluoride (aHF) as a solvent or via
carefully controlled thermal treatments, under conditions
designed to modulate fluoride mobility and coordination
behaviour. The resulting structures demonstrate a
remarkable sensitivity to the nature of the Lewis base and
the reaction environment, revealing that subtle changes in
donor strength and stoichiometry can shift the equilibrium
between fluoridoanions of different dimensionalities.

Among the Lewis bases studied, xenon difluoride
(XeF-) served a dual role: as a weak fluoride donor and as
a probe of fluoride abstraction processes. Similar to its
behavior in the XeF,-MnF4 system?, XeF, reacts with
TiF4* to yield a series of structurally diverse compounds,
including 2[XeF][TiFs] - XeFa, [XeF][TisF17],
[XeoF3][TigFs3], and [XeF],[TioF3s]. These species
illustrate a continuum of XeF, ionization pathway> and
highlight how the formation of highly aggregated
polyfluoridotitanate(IV) anions can promote fluoride
transfer, even in systems where XeF» is initially only
partially polarized. The resulting cations ([XeF]",
[Xe F3]") engage in electrostatic interactions with the
complex titanium fluoride anions, stabilizing unusual
structural architectures.

Reactions between xenon difluoride (XeF>) and
metal tetrafluorides represent a unique class of Lewis
acid-base interactions, where fluoride transfer leads to the
formation of complex fluoridometallate anions and
xenon-based cations. These systems serve as valuable
models for studying the controlled ionization of XeF, and
the structural evolution of the resulting fluoridometallates
under varying reaction conditions. Nevertheless, despite
extensive synthetic efforts, the factors dictating
aggregation and structural topology remain only partially
understood. This contribution highlights the structural

diversity and formation preferences of
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polyfluoridotitanates(IV), advancing the understanding of
their ~ coordination  chemistry  beyond  simple
stoichiometric considerations.

Figure 1: Constitutional isomers of the phase
XeF,-4TiF4 — crystal structures of [ XeF][TisFi7] (left)
and [Xe,F3][TigF33] (right).
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A new ternary phase, Zr7RugxGaj7— (0 < x < 2.0)
with a small homogeneity range along the isoconcentrate
of 23.3 at. % Zr with the limits from 50.0 to 56.7 at. %
Ga, was discovered while investigating the Zr—Ru—Ga
phase diagram. The samples for investigation were
synthesized by arc melting of stoichiometric amounts of
the elements under an argon atmosphere, followed by
annealing of ingots at 870 K for 720 h. Structural
determination was performed using single-crystal X-ray
techniques. The homogeneity range of the phase was
analyzed using the data from powder X-ray diffraction
(XRD) and energy-dispersive X-ray (EDX) analyses. The
electronic structure was also calculated for an idealized
ordered approximant of Zr7RuesGai7.

Zr7RueGay7 crystallizes in a new cubic structure type
(Pearson symbol ¢F120, space group Fm-3m No. 225, a
= 12.409(1) A, Z = 4) extending the family of closely-
related cubic structures described by Pearson symbols
cF116-120: Thﬁang,, Mg6Cu|6Si7, SCHII'4, EI‘3Pngb4,
and TigFe;Al 7. In the structure of Zr7RusGayy, Zrl, Zr2,
and Ru atoms fully occupy the 24e, 4b, and 24d Wyckoff
positions, respectively (Table 1).

The crystal structure can be regarded as a deficient
superstructure  polyhedral of CaF, with
Ga3@Ga8Zr6 rhombic dodecahedra occupying vertices
and centering faces, Zr2@Ga8Zr6 centering the edges
and Ga2b@Ga8Ru6 centering all octants. The refinement
of the corresponding site occupancy factor (SOF) for the
Ga atoms resulted in a SOF of 0.72 for Ga2a (site 32f),
also revealing a decent level of positional disorder. Two
significant peaks of 29 and 21 e /A3 close to the Ga2a
position were detected. Simultaneous refinement of the

variant

corresponding SOFs for the neighbouring two gallium
sites resulted in values of only 0.24 for Ga2b (site 8¢) and
0.22 for Ga2c (site 32f), respectively. Considering the
SOFs and the multiplicity for three gallium atoms, their
sum gives Ga2a + Ga2b + Ga2c =23 + 7 + 2 = 32 atoms,
compensating for the partial occupancy of the position
Ga2a.
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Density functional theory (DFT)-based electronic
structure calculations using the linear muffin tin orbital-
atomic sphere approximation (LMTO-ASA) approach,
performed for an ordered approximant of the crystal
structure, support the metallic character and reveal
peculiar features around the Fermi level, i.e., three van
Hove singularities (vHSs) at high-symmetry points of its
band structure, which point to the proximity to super-
conductivity. However, the temperature dependence of
the electrical resistivity in the 2—300 K temperature range,
p(T), reflects the metallic character of the compound.
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Figure 1: Projection of the crystal structure of
Zr7RueGai7 and coordination polyhedra of the atoms. Zr,
Ru, and Ga atoms are green, orange and blue,
respectively. Mutually exclusive components of the Ga
split disorder are not shown for clarity purposes.

Table 2: Atomic coordinates for Zr;RusGai7

Atom ‘ Wyckoff position | X | SOF
Zrl 24e (x,0,0) 0.2253(2) 1
Zr2 4b (Y4, Y, V5) 1
Ru 24d (0,4, V4) 1
Gal 321 (% x, x) 0.37586(7) 1
Ga2a 321 (% x, x) 0.1562(2) 0.72(1)
Ga2c 321 (% x, x) 0.1266(5) 0.22(2)
Ga2b 8¢ (1/4, Ya, %) 0.24(2)
Ga3 4a (0,0,0) 1
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Copper exhibits a versatile coordination chemistry,
with complexes known to exist in oxidation states ranging
from 0 to +4. However, the +1 and +2 states are the most
prevalent, with +2 being particularly dominant!. The d°
configuration of Cu(Il) typically favors a tetragonal
coordination environment, characterized by four short
equatorial bonds and one or two longer axial bonds.
Nevertheless, copper(Il) complexes can adopt a variety of
other geometries, including tetrahedral, square planar,
and trigonal bipyramidal arrangements. The coordination
chemistry of copper(Il) is a subject of considerable
interest due to the inherent stability of its complexes, the
diverse range of geometries they exhibit, and their
significant biological relevance. Copper compounds
serve as catalysts in both homogeneous and
heterogeneous reactions, function as fungicides,
pesticides, and wood preservatives, and are employed as
pigments in paints and glasses. Furthermore, copper
compounds are considered as crucial components of high-
temperature superconductors.

Given its borderline soft character, the d° Cu(Il)
center exhibits a strong affinity for amine ligands, such as
pyridine and its derivatives. In our research, we have
investigated amide derivatives of picolinic acid, primarily
aminopyridine derivatives, and explored their diverse
coordination capabilities with copper. These complexes
were synthesized in the presence of bases like ammonia
and pyridine, which were often incorporated into the
metal's coordination sphere. The resulting products
displayed a wide array of intriguing crystal structures.
Given that some copper—picolinic acid compounds in the
literature have exhibited interesting magnetic properties?,
we also tested a select few of our compounds for these
properties.
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Figure 1: An example of a copper(Il) coordination

compound with a picolinic acid derivative.
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Casiopeinas are copper-based compounds with
notable biological activity, demonstrating promising
antineoplastic effects across various cancers!. Two
primary mechanisms of action have been proposed based
on experimental findings: the induction of reactive
oxygen species (ROS) and direct binding and interaction
with nucleic acids®>. Previous research in our group
revealed great potential for studying cytotoxicity of
ternary Cu coordination compounds on cancer cells**. In
this work, the biological properties of two compounds
differing in the lack (1 - trans-[Cu(p-L-hser)(L-hser)],) or
presence (2-{[Cu(p-L-hser)(H,O)(bpy)]»SO4+2H,0}, (L-
hser = L-homoserinate, bpy = 2,2'-bipyridine)) of
heterocyclic bases were investigated. Compound 2
exhibited moderate antiproliferative activity (/Cso)
against all three tested cell lines: H460 (lung carcinoma),
MCF-7 (breast carcinoma), and HCTI116 (colon
carcinoma), with an /Csy range of 15.8-19.3 umol dm>.
Antibacterial assays demonstrated moderate activity with
an MIC value of 64 ug mL™! against the Gram-negative
bacterial strain Moraxella catarrhalis ATCC 23246.
Since no biological activity was found for compound 1,
which lacks the coordinated heterocyclic base, we
confirmed the necessity of a heterocyclic base for the
potential biological application of Cu(1l) complexes. To
investigate the DNA interaction profile of ternary
compound 2, we performed UV and fluorescence
spectroscopy, as well as single-crystal X-ray diffraction.
Absorption and fluorescence spectra suggested a lower
binding affinity of 2 to the double-stranded DNA
dodecamer ds(CGCGAATTCGCG). Addition of
compound 2 to the crystallization solution containing
ds(CGCGAATTCGCG) changed the unit cell parameters
of DNA (PDB ID:1BNA)’ from the orthorhombic crystal
system to the tetragonal. This insight provides a valuable
direction for future structure-based design of more potent
copper(1l) antibacterial and anticancer agents to address
the limitations of current therapies.
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Figure 1: A schematic illustration summarizing the
structural investigation of the DNA—compound 2
interaction and the biological activity results of
compound 2.

References:

1. Gonzalez-Ballesteros, M. M., Sanchez-Sanchez, L.,
Espinoza-Guillén, A., Espinal-Enriquez J., Mejia, C.,
Hernandez-Lemus, E. & Ruiz-Azuara L. Antitumoral
and Antimetastatic Activity by Mixed Chelate
Copper(1l) Compounds (Casiopeinas®) on Triple-
Negative Breast Cancer, In Vitro and In Vivo Models.
Int. J. Mol. Sci. 2024, 25(16), 8803-638.

2. Li, L., Wang, Y., Li, M., Wang, H. & Dong, X. Metal
Complexes or Chelators with ROS Regulation
Capacity: Promising Candidates for Cancer
Treatment. Molecules. 2021, 27(1), 148.

3. Vusak, D., Simunovié¢ Leti¢, M., Tagner, M., Matkovié-
Calogovié, D., Jurec, J., Zili¢, D. & Prugovecki, B.
Solvatomorphic ~ Diversity in  Coordination
Compounds of Copper(il) with L-Homoserine and
1,10-Phenanthroline: Syntheses, Crystal Structures
and ESR Study. Molecules. 2024, 29(23), 5621.

4. Vusak, D., Primozi¢, M., & Prugovecki, B.
Atmosphere-Controlled Solvatomorphic Transitions
of Ternary Copper(Il) Coordination Compounds in
Solid State. Crystals. 2024, 14(11), 986.

5. Drew, H. R; Wing, R. M., Takano, T., Broka, C.,
Tanaka, S., Itakura, K. & Dickerson, R. E. Structure
of a B-DNA dodecamer: Conformation and
dynamics*. Proc. Nati. Acad. Sci. USA 1981, 78,
2179-2183.

Funding information: This research was funded by an
institutional project financed by the University of Zagreb
entitled Synthesis and structural characterization of
organic and complex compounds; protein structure.



Exploring the Chemistry of Pyrithione and Copper

Benjamin Poljanc,' Jakob Kljun,' Iztok Turel*!

! Faculty of Chemistry and Chemical Technology, University of Ljubljana, Ve¢na pot 113, SI-1000 Ljubljana, Slovenia

aromatic
heterocycles that contain a thiohydroxamic group. They
were first synthesized in the 1950s! and also identified as
natural products. Pyrithiones have attracted considerable
attention due to their ability to coordinate almost any
metal ion and their biological activity.>* The most widely
studied complex is zinc pyrithione, which is valued for its
broad-spectrum antimicrobial activity and low water
solubility, which enables prolonged retention on surfaces
such as skin or marine coatings.’

Recent studies emphasize the potential of pyrithione

Pyrithiones  are  sulfur-containing

metal complexes — especially with zinc and precious
metals — as promising agents against bacterial, fungal and
even viral pathogens such as SARS-CoV-2.3 These results
underline the continued relevance of pyrithione-based
systems for medical and industrial applications and justify
further exploration of their coordination chemistry and
bioactivity. In parallel, there is a growing research interest
in copper complexes, as appropriately designed ligand
systems have shown promising anticancer activity.®

In recent years, our research group has prepared
various pyrithione analogs and their metal complexes,
including numerous copper(Il) complexes. Due to the
very poor solubility of these complexes in water and most
organic solvents, obtaining single crystals of these
complexes is not trivial.” However, with the use of
uncommonly utilized crystallization techniques, we have
succeeded in obtaining the crystals and determining the
structure of the complex.

In this presentation I will present the synthesis
procedure for preparation of copper(Il) complex with 4-
(trifluoromethyl)pyrithione, the method and instrument
we used to obtain the single crystals and the determined
crystal structure.

OH
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2 + CuCly
A
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Figure 1: Reaction scheme for the preparation of
copper(Il) complex with 4-(trifluoromethyl)pyrithione.
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Understanding and controlling the sensitivity of
high-energy materials (HEMs) is crucial for the safe
design and application of energetic compounds. In this
study, we explore how geometrical parameters derived
from crystal structures can be used to predict and
potentially fine-tune the sensitivity of HEMs toward
detonation. Using crystallographic data, we focus on the
analysis of C-NO: bond lengths, the distances and angles
between neighboring nitro groups, and the presence of
specific substituents' or noncovalent interactions, such as
hydrogen bonding.? These structural features were
analyzed in the context of the results of quantum chemical
calculations, particularly Bond Dissociation Energies
(BDEs) of the C-NO: bond. This bond is often the
weakest bond in molecules of nitroaromatic explosives
(“trigger bond”) and it's dissociation represents the initial
step in a detonation process.

Additionally, we examined Electrostatic Potential
maps (MEP), with a particular focus on the distribution of
positive potential above the central region of aromatic
ring, which is an indicator of highly energetic properties
of selected molecule. These values are shown to be
sensitive to structural variations and are highly dependent
on the surrounding chemical environment. Coordination
compounds, in particular, offer a versatile platform for
such adjustments.? By careful selection of transition metal
centers and appropriate ligands, it is possible to fine-tune
the electrostatic potential on the surface of the molecule
and, consequently, its sensitivity.

Our study includes experimental and theoretical
analysis of several systems, including the Co(AcAc-
NO2)s complex.* Initiation of this compound in an open
flame, supported BDE/MEP data, confirmed its high-
energy character. The introduction of chelate rings
emerges as a promising strategy for modulating
detonation sensitivity in coordination-based HEMs.

These insights not only deepen our understanding of
structure—property relationships in energetic materials but
also point toward new design principles for safer high-
energy compounds with  improved
characteristics.

detonation

40

References:

1. Veljkovi¢, I.; Bunovié, A.; Veljkovi¢, D., Influence of
halogen substituents on sensitivity towards detonation
of polycyclic nitroaromatic high-energy molecules. J.
Phys. Org. Chem., 2024, 37(10), e4649.

2. Kreti¢, D.; Radovanovi¢, J.; Veljkovié, D Can the
sensitivity of energetic materials be tuned by using
hydrogen bonds? Another look at the role of hydrogen
bonding in the design of high energetic compounds.
Phys. Chem. Chem. Phys., 2021, 23, 7472-7479.

3. Kreti¢, D.; Veljkovi¢, L.; Punovié, A.; Veljkovi¢, D.,
Chelate Coordination Compounds as a New Class of
High-Energy Materials: The Case of Nitro-
Bis(Acetylacetonato) Complexes. Molecules, 2021,
26(18), 5438.

4. Kreti¢, D.; Veljkovi¢, I.; Veljkovi¢, D., Tris(3-
nitropentane-2,4-dionato-k2 O,0’) Complexes as a
New Type of Highly Energetic Materials: Theoretical
and Experimental Considerations. Chemistry, 2023,
5(3), 1843-1854

Funding information: This research was supported by
the Science Fund of the Republic of Serbia, PROMIS,
#6066886, CD-HEM. This research has been financially
supported by the Ministry of Science, Technological
Development and Innovation of Republic of Serbia
(Contract numbers: 451-03-136/2025-03/200026), 451-
03-136/2025-03/200168 and 451-03-136/2025-
03/200288), and it contributes to the achievement of
Sustainable Development Goals 9 (Industry, Innovation,
and Infrastructure) and 12 (Responsible Consumption and
Production).



Structure of two morpholinium iodidoantimonates
and one iodidobismuthate

Amalija Golobi¢*,! Filip Késa' and Miha Bukleski?

! Faculty of Chemistry and Chemical Technology, University of Ljubljana, Ve&na pot 113, SI-1000 Ljubljana, Slovenia
2 Institute of Chemistry, Faculty of Natural Sciences and Mathematics, Ss. Cyril and Methodius University,

Arhimedova 5, 1000 Skopje, North Macedonia

Morpholinium  iodidoantimonates and iodido
bismuthates are hybrid materials which combine organic
cations  with  inorganic  iodidoantimonate  or
iodidobismuthate frameworks, respectively. Similarly, as
halogenidoplumbates with organic cations, bismuth and
antimony analogues have interesting optic and electronic
properties. Their advantage is that they are less toxic,
which makes them more environmentally acceptable.

Structure of three compounds: (C4Ho0NO),Sbls (1),
(C4H10NO)4Sb4116‘2(CH3CN) (2) and (C4H1oNO)4Bi4I16'
6H,0 (3) was determined by X-ray single crystal structure
determination. Diffraction data were collected at 150 K
by SuperNova diffractometer using MoK, radiation.
Crystalographic data:

(1) Mr=932,51, orthorhombic, P2,2:2i, a=9.6609(3),
b=10.8121(3), c=19.6110(7) A, Z=4, D,=3.024 Mg m3,
p=8.88 mm', brown sticks, 21350 measured and 5527
independent reflections, 180 parameters, R;,~0.036,
R=0.024, wR=0.045.

(2) Mr=2952.03, orthorhombic, Pbca, a=12.8815(2), b=
20.3941(4), ¢=23.0504(4) A, Z=4, D=3.238 Mg m,
p=9.95 mm!, orange prisms, 58154 measured and 8688
independent reflections, 233 parameters R;;=0.048,
R=0.032, wR=0.067.

(3) Mr= 3326.93, monoclinic, P2i/c, a=11,8205(16), b=
20.5779(15), ¢=13.5091(8) A, P=108.198(8)°, Z=2,
D=3.540 Mg m>, pu=19.19 mm, red prisms, 66738
measured and 8698 independent reflections, 232
parameters, R;,~=0.067, R=0.036, wR=0.081.

In all three structures each Bi** or Sb** is coordinated
by six jodido ligands in a shape of distored octahedron. In
(1) neighbouring octahedra are interconnected through
the vertices and form one-dimensional infinite zigzag
chains [Sbls*], with the symmetry of twofold screw axis
running along the a-edge (Fig. 1). In (2) and (3) four
octahedra are via two edges connected into four-nuclear
centrosymmetric [Sbal;¢*] or [Bisli6*] complex anions
(Figs. 2 and 3). In all three structures each morpholinium
cation is in chair conformation and is a donor of two N-H
hydrogen bonds accepted by iodido ligands and in (3) also
by water molecules. (2) contains solvent acetonitrile.
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Figure 3: Structure of (C4H0NO)4Bisli6-6H,0
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The thermosalient effect, a phenomenon where
crystals exhibit sudden jumps during phase
transitions, was investigated in oxitropium bromide
(OXTB). Using variable-temperature X-ray powder
diffraction, structural evolution leading to this
remarkable behavior was explored, with particular
emphasis on the role of anisotropic thermal
expansion. The findings reveal exceptional thermal
anisotropy in the low-temperature Form A,
characterized by unusually high positive thermal
expansion coefficients along crystallographic axes a
and b - up to five times higher than typical values for
molecular crystals. Notably, the significant negative
thermal expansion (NTE) along the c-axis was also
observed, a rare phenomenon that contributes
substantially to the material's dynamic behavior.
After phase transition (at approximately 45°C), the
high-temperature Form B exhibits positive thermal
expansion along all axes but maintains high
anisotropy with the a-axis coefficient nearly double
that observed in the low-temperature form.

Complementary density functional
(DFT) calculations revealed that despite substantial

theory

thermal anisotropy, OXTB does not exhibit negative
compressibility, indicating that NTE is driven
primarily by thermal rather than mechanical
properties. Elastic property analysis further
demonstrated a preferential direction for energy
propagation, aligned with the z-direction, facilitating
rapid and collective strain release crucial for the
thermosalient transition.

Sound propagation studies demonstrated a
preferred pathway for energy transfer along the z-
direction, which aligns with the direction of negative
thermal expansion, facilitating rapid strain release
during phase transition. These findings confirm that
the thermosalient effect results from cooperative
molecular motion, leading to an abrupt and energetic
transformation driven primarily by the interplay of
structural anisotropy and elastic properties, with
anisotropic thermal expansion serving as the key
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prerequisite for thermosalience in molecular

crystals.
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Figure 1. Thermal expansivity indicatrix of OXTB
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Form A.
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SCAN, d.o.o. is specialized in selling high
quality laboratory instruments from the field of
electron microscopy, vacuum technology and
cryogenics.

We are distributor of the world best companies
in these fields such as JEOL, Pfeiffer Vacuum and
Cryopal.

Beside this we sell also other laboratory
equipment and perform service support to our
customers for all products, that we sell.

Analytical techniques that we support are as
follows: Electron microscopes, EDS, WDS, SXES,
XPS, AUGER, ED XRF, NMR and MS
spectrometers. !

Vacuum program covers different oil and dry
vacuum pumps, vacuum pumping systems, vacuum
gauges, Quadrupole Mass Spectrometers, vacuum
chambers in standard version and also as per
customer’s request.’

Cryogenic program includes different dewar
containers for transport, storing liquid nitrogen
(LIN) and liquid helium (LHE) and for storage of
biological samples at liquid nitrogen temperature.
Programmable freezing of samples from room
temperature to liquid nitrogen temperature is also
part of supply.3

Figure 1. X-ray fluorescence spectrometer.!
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Figure 2. X-ray photoelectron spectrometer. !

Figure 3. Scanning electron microscope.'
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MyD88 and MAL are TIR (Toll/interleukin-1
receptor) domain-containing Toll-like receptor (TLR)
adaptor proteins that signal downstream of TLRs to
induce pro-inflammatory cytokine production. The TIR
domain of MAL (MAL™®) forms filaments in vitro and
induces formation of crystalline higher-order assemblies
of the MyD88 TIR domain (MyD88™®). These crystals
were too small for conventional X-ray crystallography,
but were ideally suited to structure determination by
microcrystal electron diffraction (MicroED), yielding a
structure at 3 A resolution. In parallel, we determined the
same crystal using
crystallography (SFX) at 2.3 A resolution, allowing a
direct comparison of the MicroED and SFX techniques'.

The structure of MAL-induced MyD88™®
microcrystals reveals a two-stranded higher-order
assembly arrangement of TIR domains analogous to that
seen previously in filaments of MAL TIR domains?.
Mutagenesis showed that the MyD88™® assembly
interfaces are critical for TLR4 signalling in cells. These

structure serial femtosecond

structures are consistent with the mechanism of signal
transduction, distinctive in innate-immunity and cell-
death pathways, termed SCAF (signalling by cooperative
assembly formation)?.

The TIR domain of TLR2, which is reported to signal
as a heterodimer with either TLR1 or TLR6, also induces
the formation of crystalline higher-order assemblies of
MyD88™® in vitro, whereas TLR1™ and TLR6™® do not.
Using an improved data-collection protocol, the MicroED
structure of TLR2™R-induced MyD88™® microcrystals
was determined at a higher resolution (2.85 A) and with
higher completeness (89%), compared with the structure
of the MAL™-induced MyD88™®R assembly. The data
suggest that TLR2™® and MAL™® interact with MyD88
in an analogous manner during signalling, nucleating
MyD88™R assemblies.
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We will discuss the workflow for MicroED using
macromolecular samples and the instrumentation used for
MicroED work.

2.85A

2.60 A
Figure 1: MicroED data collection of TLR2™R-induced
MyD88™® microcrystals. Diffraction pattern derived
from a single microcrystal after exposure to a fluence of
~0.14 e/A? (0° rotation), showing visual spots up to 2.6
A resolution.
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Copper(I) complexes with 2,2°-bipyridine or
structurally related N,N-ligands have attracted significant
attention due to their promising cytotoxicity useful in
cancer treatment, as well as interesting optical and
electrochemical properties'. As copper(I) in most cases
exhibits tetrahedral geometry, stoichiometric ratio
between metal and bidentate chelating ligand can be
either 1:1 or 1:2. In the former case, additional co-ligands
must also be present and can provide a way to improve
and fine-tune certain properties. One of them is solubility.
Nonpolar groups can increase lipophilicity and thus
increase bioavailability of compound. Phosphine ligands
are often used and can be further functionalized to change
their polarity and how sterically demanding they are®>.

In this work, copper(I) complexes were prepared
using  4-heteroaryl-2-(methylthio)pyrimidines, where
heteroaryl groups were different heterocycles with
nitrogen at position 2’. This provides a coordination mode
analogous to 2,2°-bipyridine, as well as structural
diversity.

Seven new complexes from two sets, using six
bipyridine-like  ligands, were synthesized and
characterized by NMR, IR and UV-VIS spectroscopy,
mass spectrometry and CHN elemental analysis. Crystal
structures of five of them were determined by X-ray
diffraction on single crystal.

To prepare the first series of compounds, cuprous
chloride reacted with the N,N-ligand and
triphenylphosphine in stoichiometric ratio 1:1:1. The
resulting complex was prepared and characterized with

was

one ligand, but reaction was not as successful with other
ligands. Single crystals of one additional complex were
obtained but the low yield of the synthesis did not allow
us a comprehensive physicochemical characterization.
Synthesis of complexes with other ligands was also
unsuccessfully attempted. The main issue is, except in the
first case, the preferential formation of insoluble binuclear
complex of cuprous chloride and triphenylphosphine.
Both obtained crystal structures have typical tetrahedral
geometry around copper ion with 14 factor close to 0,9.
In the second set of compounds ligands are bound to
central ion in stochiometric ration 2:1. This can be
achieved by using a salt with non-coordinating anion,
such as PF¢ . The geometry of the complexes was shown
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to be very deformed, to the point where it’s closer to
trigonal pyramidal than tetrahedral for some complexes.
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Figure 1: Schemes and example of crystal structures of
prepared complexes in stoichiometric ratio 1:1 (left) and
1:2 (right). Thermal ellipsoids were drawn at 50%
probability level and hydrogen atoms were omitted.
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Industrial by-products are increasingly considered
valuable alternatives to primary raw materials. In the
construction sector, where vast quantities of resources are
consumed, their use aligns with the goals of the European
Green Deal. Recycled materials that exhibit binder-like
properties or can act as cement supplements are
particularly important. Two key properties that support
their utilization are hydraulic activity and the potential for
CO: capture. Hydraulic activity enables their application
as binders, while mineral carbonation capacity provides a
pathway to reduce the carbon footprint—both by
sequestering CO: and substituting conventional binders.

This study investigates recycled materials from
combustion and steel production processes, focusing on
their hydraulic reactivity and CO: capture potential.
Various ash types from combustion and steel refining
slags were hydrated under different water-to-binder
ratios, and curing was monitored over time. Carbonation
experiments were carried out under semi-dry conditions
with varying CO: concentrations. Special attention was
given to changes in phase composition as influenced by
moisture, CO: levels, and curing duration.

Nearly all investigated industrial by-products exhibit
hydraulic activity, with the lowest hydration activity
observed not collected by electrostatic
precipitation. Paper ashes, due to their high calcareous
phase content, were the most reactive, while the
amorphous phase content in coal and co-combustion
ashes influenced their hydration mechanisms. Higher
humidity improve the carbonation degree in larger extent

in ashes

than higher concentration of CO; itself. Carbonation of
different hydration products was evidently identified.
Figure 1 (a) show that different phases form in ash treated
under varying CO: and moisture contents. The XRD
analysis over time reveals different mechanisms in the
two carbonation chambers used (Fig 1 b and c).

The results show that hydration and carbonation
processes occur simultaneously and can influence each
other. The interactions between these two mechanisms
can be complex under curing conditions. While hydration
products such as Ca(OH). and Ettringite are susceptible
to carbonation, the primary carbonation product—
CaCOs—can, in turn, affect both the kinetics of hydration
and the composition of hydration products. Therefore, a
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comprehensive understanding of the overall hardening
process is essential. Future work will focus on identifying
and clarifying the key influencing factors.

(a)

FRESH CCFA
HUMIDITY CHAMBER 70 ASH
€02 CHAMBER 7D ASH

L-lime Ett- ettringite
CH- portlandite  Mc- monocarboalumii
CC- calcite

60000 |

Ett Mc Ett Me

40000 -

20000

Position (28] (Copper (Cu))

(b)

FUMIBITY CHAMBER 70 ASH TTme

HUMIDITY CHAMBER 2D COMPOSIT CH- portlandite

HUNIDITY CHAMBER 300 COMPOSI "
CC-calcite

Ett- ettringite
40000 Mc- monocarboalumini
Ett Me  Ett

o\, o

L

Mc
cc CH

20000

10000

T T " T
10 b a0 k i 40 i
Position (28] (Copper (Cu))

(©)

50000 “F———"52 CHAMBER 7D ASH
COZ CHAMBER 2D COMPOSITE
COZ CHAMBER 30D COMPOSITE

CH-portlandi
CC- calcite

40000 {

30000

20000

10000 -

T T
i W [ so 50
" Pesition [°281 (Copper (Cu))

{po
Figure 1: (a) XRD patterns showing the formation of
different phases in ash treated under varying CO-
concentrations and moisture contents. (b, ¢) Time-
dependent XRD analysis indicating different carbonation
mechanisms in the two chambers used.
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Occurrence of micro- and nanoplastics in natural
environments is of great concern due to their influence on
living organisms. Effect of various microplastics on
calcium carbonate precipitation was studied using X-ray
powder diffraction. Calcium carbonate samples were
prepared by precipitation of vaterite in water solution, and
letting it transform to calcite for 10 days. Several sample
batches prepared by
microplastics in order to investigate their influence on

were addition of various
calcium carbonate phase transition: polyethylene (PE),
polystyrene (PS and PS-COOH) and polymethyl
methacrylate (PMMA), with additional diversification in
particle size (1.5 um, 1 pm and 300 nm). Samples were
further treated by humic acid (HA). Calcite /04 reflection
parameters were used as an estimate of calcite
crystallinity (d-value, full width at half maximum, and
peak area), in order to indicate completeness of vaterite-
calcite transformation.

All three types of microplastics presented an
influence on vaterite-calcite transformation. This could be
viewed in light of kinetics modification during vaterite-
calcite transformation, which in aquatic solution has been
described by dissolution-reprecipitation mechanism'. In
general, PS microplastics exhibit the greatest influence on
crystallization of calcite from starting vaterite-dominant
mixture. In the case of 1.5 um PS this effect is more
pronounced if PS is treated with HA. With 300 nm
untreated PS particles present in the carbonate solution,
this effect is even more pronounced. In the case of PS-
COOH, and particularly PS-COOH treated with HA,
calcite /04 reflection parameters are approaching those of
the blank calcite sample. In presence of 1.5 um PE and
PMMA, change of calcite /04 reflection parameters is
less pronounced. In all the studied cases microplastics
seem to affect the two-step mechanism of vaterite-calcite
transition, particularly calcite reprecipitation. The change
in /04 reflection parameters when compared to those of
the blank sample might be a result of ordering in calcite
crystal structure. The observed lowering of crystal
structure order in calcite in presence of microplastics
could be attributed to retardation of vaterite-calcite
transformation. Also, newly precipitating calcite could
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have found a new crystallization substrate (microplastics)
along with dissolving vaterite and freshly formed calcite
crystals. Perhaps, this can be related to the splitting of 104
reflection into two discrete maxima observed in the
sample containing PS microplastics treated with HA
(Figure 1), which might be seen as an occurrence of two-
generation calcite. To confirm this phenomenon, several
experiment repetitions with precipitation parameters
varied are required. It was observed that the second step
of vaterite-calcite transformation, i.e. reprecipitation of
calcite, is ten times slower than the first step?, and the rate
of the whole mechanism is controlled by surface area of
crystallizing calcite, also suggested in calcite seeded
experiments®. The smaller the area the smaller the rate of
crystallization, so for the same time of calcite maturation
(10 days) the samples obtained various degree of calcite
crystallinity depending on the microplastics involved.
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Figure 1: Splitting of /04 calcite reflection in presence
of 1.5 pm PS treated with HA
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A rational design synthetic path is often used in
coordination chemistry to obtain a suitable product. Thus,
specific metal ions along with terminal (L) and bridging
(p-L) ligands in appropriate solvent may be selected
carefully.

Often copper(Il) is seen in these compounds with a
pyridine type molecule as a neutral ligand besides a
dianionic ligand as a potential bridge and a net-neutrality
provider. Copper(Il) species are namely user friendly to
obtain crystalline products and such compounds may
serve also as magnetic material and enzyme mimetic or
catalytic purposes already in water solutions at regular
room conditions.

Usually is the bridging ligand the most decisive pick
to isolate a suitable compound with more than one metal
center. These bridges mey be aleady water molecules,
hydroxyde or chloride anions, however the additional
ligands then regulate more the geometry of the
coordination sphere. The oxalate dianion prooved as very
useful, as being double bidentate subsequently enabling a
strong antiferromagnetic coupling of both bridged
copper(Il) there!. An application of a similar
dicarboxylate, having a short CH» spacer in
(OOC(CH2),CO0)*, n = 1-4, shows different bridges as
sterical factors have their role as well>.

Herein, we present several copper(Il) compounds
with terminal neutral pyridine type ligand (L) along with
a,o-dicarboxylate bridging dianions (u-L)*> in [Cu(u-
L)(L):] species. These compounds show bridging
potential of a,m-dicarboxylates in several, though limited
options. The starting compounds at basic room
temperature conditions clearly enable some controlling
variations to obtain certain types of the final solid
products. Isolated compounds are either dinulear (Figure
1) or polymeric (Figure 2). Their IR spectra show strong
resemblance with almost no distinction due to the
different type of the structure. The amino moiety plays a
distinctive role connecting intramolecullarly the
carboxylate group via H-bond in each of these
compounds. As seen already from the simlar previously
reported compounds, a shorter bridge favourize a
dinuclear structure, while a longer bridge points towards
a polynuclear product. Tentative temeperature dependant
magnetic measurements suggest no stronger magnetic
coupling is expected for these compounds, thus
differently as seen for the related oxalates'.
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Figure 1: The dinuclear copper succinate compound
with 2-aminopyridine. H-atoms are omitted for clarity.

Figure 2: The polymeric copper adipato compound with
2-aminopyridine. H-atoms are omitted for clarity.
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In the search for new ceramics with improved
dielectric properties, we investigate the ternary system
La;03-Tax0s—Ti0O,. Here we report characterization of
several samples from LaTaTiO¢—La;;3TaOs tie line, which
was performed in order to determine the compositional
range of the La;;3TaO; based solid solubility and check
the existence of solid solubility based on the LaTaTiOs.

The samples were prepared by conventional solid-
state reaction technique from the oxides (compositions
given in Table 1) with firing at least two times in tube
furnace at 1350°C with intermittent air quenching,
crushing homogenization.  X-ray  powder
diffractograms were measured at room temperature by
D4, Bruker (CuK,) and by PANalytical X’Pert PRO MPD
diffractometer (CuKa1), respectively.

and

Table 3: Initial reaction composition of S1 to S7.

Sample  La203;[mol %] Ta205[mol %]  TiOz [mol %]
S1 25 64 11
S2 25 60 15
S3 25 58 17
S4 25 40 35
S5 25 30 45
S6 25 27 48
S7 25 25 50

Samples S1 and S2 are solid solution of La,;TiO3 and
La;;3Ta03, with formula La+x3TixTai«O3 with x 0.08
and 0.11, respectively. As was confirmed by Rietveld
refinement they are isostructural with La;3TaOs, which
has a defect perovskite structure with tetragonal P4/mmm
space group. Compared to the well-known cubic
perovskite structure of ABOs, in La;;3;TaO3 Ta®" are on B
sites, octahedrally coordinated by six O, while La** are

. _li _-\qk,ﬂi | 1 h el

4— WO |

10 20 30 40 50 60 70 80 90 100 110
2Th Degrees

Figure 1: Final Rietveld plot for Lag37TaggeTio,1103, S2.
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Figure 2: Structure of Lag 37Taog9Ti0,1103, S2;
blue: La**, red: O* and gray Ti*/Ta>"

on every second A site along the ¢ axis with the
occupancy of 67%, leaving the remaining half of them
vacant and causing doubling of the ¢ cell edge. In solid
solution S1 and S2 O and B sites remain to be fully
occupied. Ta>* and Ti*" are randomly distributed on B site
with the occupancy of 8 and 11% of Ti*" in S1 and S2,
respectively. The occupancy of La** site is higher: 72 and
74 % in S1 and S2, respectively. In the final Rietveld
refinement 17 parameters (unit cell, positional and
scale factor,
background, crystalline size and micro-strain parameters)
were refined. Final Rietveld refinement plot for S2 with
Rwp =9,67%, is shown in Figure 1. Drawing of structure
of S2 is presented in Figure 2: La** is coordinated by
twelve O% in a shape of a cuboctahedron with bond
lengths 2.680-2.763 A and Ti*/Ta>" octahedrally with six
O? with bond lengths 1.887-2.073 A, respectively.

S2 is the end composition of solid solution. S3, S4, S5
and S6 consist of two phases: Lag37Taos0Tio,1103 and
orthorhombic LaTaTiO¢. S7 consists of LaTaTiO¢ only.
This means that there is no solid solubility on the
LaTaTiOgs side of the LaTaTiOs—La;,3TaOs tie line.

displacement parameters, zero error,
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Recently,! we reported the synthesis and
characterization of twelve novel rhenium(I) complexes
with the general formula fac-[Re(CO)3(NN)X]"" where
(NN) is a 2,2’-bipyridine analogue ligand, X = Cl~, Br™ or
H,O and n = 0 or 1, focusing on their speciation in
aqueous The organorhenium
prepared are stable in a wide pH range in aqueous solution
and no release of the bidentate ligands or the carbonyl
ligands was observed. The stability of the complexes in
various biologically relevant matrices such as the cell

solution. complexes

culture medium and real blood serum, was also
demonstrated.
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Figure 1: a) Structure of ligands and b) general structure
of the twelve rhenium(I)-tricarbonyl complexes
synthesized.

However, simultaneous substitution of the chlorido or
bromido ligand by a water molecule and slow hydrolysis
of the ester bonds in the ligands were observed, affecting
both the solubility and lipophilicity of the compounds.
The aqua complexes became more lipophilic in the
presence of chloride ions, while the hydrophilicity was
increased significantly with time due to the hydrolysis of
the ester bonds, which probably contributed to their
moderate biological activity. The results also showed
kinetically hindered aqueous solvation of the halido
complexes and low chloride ion affinity of the aqua
complexes. The deprotonation of the coordinated aqua
ligand in the complexes occurs in the pH = 7 — 10 range,
leading to significant formation (18 — 30%) of hydroxido
species at pH = 7.4. The halido complexes showed

somewhat  higher toxicity on human colon
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adenocarcinoma cancer cells Colo205 and Colo320 with
IC50 values in the concentration range between 60 and 99
pM than the corresponding aqua complexes (ICso >
100 uM). In all cases, no antibacterial effect was observed
(MIC > 100 uM), but some of the complexes showed
moderate antiviral activity (ICso ~50 uM) on Herpes

simplex virus 2.

Acl 4Br dAg

Figure 2: Crystal structures of the representative
chlorido, bromido, and aqua complexes 4Cl, 4Br, and
4Aq. Thermal ellipsoids are drawn at 50% probability

level. All hydrogens except H>O hydrogen atoms in aqua
complexes are omitted.
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Xenon difluoride (XeF>) is a linear, centrosymmetric,
nonpolar molecule that is highly soluble in the polar
protic solvent anhydrous HF,' owing to FXeF---FH
hydrogen-bonding interactions. Moreover, reactions
involving XeF, are often catalyzed by HF due to the
formation of hydrogen bonds and polarization of the
xenon—fluorine bond.?

The hydrogen-bonding ability of XeF, has not been
systematically studied or utilized for cocrystal formation.
Only a few examples of XeF, acting as a hydrogen bond
acceptor in the solid state have been reported. These
include  (H;0)[AsFs]-2XeF»,>  HNOs;-XeF,*  and
[CA(FH)x(XeF2)(TaFe)2],* in which either OH---F(Xe) or
HF---F(Xe) hydrogen bonds are observed. Another
example is (CF3C(OH)NH2)[AsFs]-XeF,-xHF cocrystal,’
where the presence of O/N—H:--F(Xe) hydrogen bonds
was inferred solely from Raman spectroscopy.

To explore the potential of XeF, as O/N—H--F(Xe)
hydrogen-bond acceptor, protonated trifluoroacetamide,
pentafluoropropionamide and heptafluorobutyramide
were reacted with XeF, at low temperatures in aHF,
yielding (RC(OH)NH»)[AsFs]-XeF, cocrystals.

In the crystal structure of
(F3CC(OH)NH2)[AsFs]-XeF (Figure 1), both
O—H---F(Xe) and N-H---F(Xe) hydrogen bonds are
observed, the being  crystallographically
characterized for the first time. In contrast, the crystal
structures  of  (FsCoC(OH)NH»)[AsF¢]-XeF,  and
(F7C3C(OH)NH,)[AsFs]-XeF, exhibit only N—H:--F(Xe)
hydrogen bonding, whilst the C=OH" groups form
hydrogen bonds with [AsF¢]~ anions. The (O)H:--F(Xe)
hydrogen bond in (F3CC(OH)NH»)[AsFe]-XeF, (2.545(1)
A) is shorter than the corresponding hydrogen bonds in
(H;0)[AsFq]-2XeF, (2.571(3) A)> and HNO;-XeF,
(2.690(1) A).> By contrast, the N—H:--F(Xe) hydrogen
bonds in studied cocrystals are typically longer
(2.667(6)-2.7875(14) A). In all compounds, the
cocrystallized XeF, molecules exhibit slight deviations
from the symmetrical linear geometry observed in pure
XeF,, which is also corroborated by low-temperature
Raman spectroscopy.

Overall, these findings demonstrate that, under
suitable conditions, XeF> can serve as a reliable hydrogen
bond acceptor, thereby opening new avenues in the

latter
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crystal engineering of cocrystals based on the noble-gas
compounds.

Figure 1: Hydrogen bonding of XeF, observed in the
crystal structure of (F3CC(OH)NH>)[AsFs]-XeF»
cocrystal. Atoms are shown with the 50% probability
ellipsoids. Hydrogen atoms are represented as spheres of
arbitrary radius.
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3D electron diffraction (3D ED) is a powerful “new”
tool in the chemical crystallographer’s characterization
toolkit!. The determination of crystal and molecular
structures from powder samples with nanometer-sized
crystallites opens exciting new possibilities. It enables
rapid structural elucidation of a sample, bypassing the
often arduous crystallization step, and allows crystal
structure determination of compounds for which suitably
sized crystals for single-crystal X-ray diffraction
(SCXRD) cannot be grown. While a broad range of
compounds have been characterized by 3D ED, air-
sensitive and highly reactive compounds have received
considerably less attention?.

To enable the study of highly reactive, strongly
oxidizing, and moisture-sensitive noble-gas compounds
by 3D ED, we developed a specialized cryotransfer
sample handling and preparation method**.

Figure 1: A developed cryotransfer method* was
employed for the crystal structure determination of
reactive, moisture-sensitive xenon fluorides using 3D
ED.

This method prevents sample degradation during the
transfer into a transmission electron microscope (Figure
1)*. We tested this technique by determining the crystal
structures of several reactive xenon compounds: XeF»,
XeFs, XeFyXeFs, 3XeF2MnF4, XeF>MnF4, and
XeF2:2MnF,. The 3D ED structures were cross-validated
with SCXRD results, demonstrating the reliability of the
methodology. Subsequently, previously unknown crystal
structures of XeF»2PdF; and XeF»2PtFs were
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determined using this approach’. Furthermore, strongly
oxidizing silver(I) compounds were also successfully
studied.

The developed methodology opens new possibilities
for the structural investigation of air-sensitive compounds
by 3D ED.
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Mechanically adaptive crystals have garnered
attention in recent years due to their ability to change in
response to heat, light, and mechanical forces. These
materials have numerous potential applications, including
use in optical devices, electronics, wearable devices, and
soft robotics. Understanding how these materials work is
crucial for using them in new devices. Recently, we
investigated various types of flexible crystals composed
of one-dimensional coordination polymers (CPs). We
found that they possess great adaptive qualities and that
intermolecular interactions significantly affect their
mechanical resulting in flexibility and
elasticity. To better understand how these materials bend,
we aim to investigate the mechanisms behind their
bending abilities and how intermolecular interactions
influence their behaviour.

In this work, we focus on two novel one-dimensional

responses,

coordination polymers, [Cd(p-X)2L2], (where X = ClI or
Br, and L = pyrazinamide), which display mechanically
stimulated elastic flexibility. While various methods were
employed to explore their elastic properties (such as
three-point bending tests, atomic force microscopy
(AFM), and computational methods), our primary focus
was on understanding the atomic-level changes that occur
during bending via a structural approach. By mapping the
structural changes at the apex of the bent crystal using
micro-focus synchrotron radiation, we identified the first
mechanism of elastic bending in coordination polymer
(CP) crystals. This mechanism stands apart from
previously reported cases, such as flexible molecular
crystals under mechanical stress or one-dimensional CP
crystals that deform under quasi-hydrostatic pressure.
Under mechanical stress, both the one-dimensional
structural spine and the ligands adapt effectively. As the
spine presents spring-like mobility upon transitioning
from the interior to the exterior of the bent crystal, the
ligands rotate towards linearity with the bending faces
(Figure 1). Moreover, by integrating our experimental
results with computational efforts, we established clear
connections between structural changes along the
bending faces and the strength of the weakest
intermolecular bonds.
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Figure 1: A schematic of the atomic-level changes at the
compression and expansion side of bent crystal of
[CdCla(pza).]s, deduced by u-SCXRD synchrotron

mapping experiments.
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The ability of xenon difluoride to act as a ligand to
naked metal cations stand as one of the most well-
explored aspects of its chemistry.! Since the discovery of
the first XeF, coordination compound, which was formed
following the oxidation of Xe gas by cationic Ag?" in
anhydrous HF (aHF) over 30 years ago,? more than 30
examples of these compounds have been
crystallographically characterized. These compounds are
typically formulated as [M""(XeF2)u(AFx )] where M"*
represents the naked metal cation and AF, represents a
weakly coordinating anion. The majority of known XeF,
coordination compounds feature a divalent metal center,
whereas examples of XeF, coordinated to a monovalent
metal are much less common. This is largely due to the
oxidizing power of XeF, dissolved in aHF, which greatly
reduces the scope of monovalent metals to only those that
are oxidatively resistant in such solutions.> From this
perspective, alkali metals seem a suitable choice for
preparing novel of XeF, coordination
compounds featuring singly-charged metal cations.

examples

However, previous investigations only succeeded in
structurally characterizing compounds with XeF, acting
as a ligand towards Li*, noting that such complexes are
thermodynamically unstable and that those derived from
the heavier alkali metals are expected to be even more so.*

To prepare further examples of compounds
displaying XeF, coordination to an alkali metal center, we
investigated the XeF,—APtFs (A = Li, Na, K) systems in
aHF solvent, resulting in the successful structural
elucidation of [Li(XeF,);PtFs], [Na(XeF:)PtFs] and
[K(XeF»).PtF¢] by single-crystal X-ray diffraction. The
latter two compounds represent a rare case of XeF ligated
to Na* and the first example of XeF, coordinating K™,
respectively. Moreover, in the course of our
investigations of XeF, in systems containing both Lewis-
acidic metal tetra- and pentafluorides we have
synthesized and structurally characterized
[K(X62F3)4(ASF6)4] [Xeng]z[Pth(Xer)3]7[AsF6] 10 (1 )
The structure of this intriguing compound features two
crystallographically independent K* cations, which are
coordinated by four [XexF3;]* cations, rendering it an
unprecedented example of a cationic xenon(II) fluoride
species acting as a ligand toward a metal center. All the
aforementioned compounds were also characterized by
low-temperature Raman spectroscopy.

54

Figure 1: Section of the crystal structure of 1, displaying
the coordination environment surrounding the K* cation
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Due to climate changes and growth of human
population, clean air and water supply become
increasingly important. For example, in 2022 World
Health Organization estimated that more than 2 billion
people live in water-stressed countries without safe
drinking water sources.! Metal-organic frameworks
(MOFs) are a promising material for selective adsorption
of gases or water harvesting. It was shown that water
harvesting MOFs should have a good balance between
hydrophilic and hydrophobic inner surface of pores to
bind and release water at certain conditions (temperature,
relative humidity) with low energy cost.? MOFs with
amino acids as ligands have some advantages for
application. They tend to form isoreticular compounds by
forming similar chelate rings, while the side chains
interact with molecules in the pores, enabling fine-tuning
of desired properties.>

In this work we are presenting synthesis, crystal
structures and adsorption properties of four three-
component MOFs incorporating copper(Il), amino acids
(L-serine, HSer; L-threonine, HThr; and L-homoserine,
HHser) and 1,2-di(4-pyridyl)ethylene (bpe): three
isoretictural ~ {[Cu(p-Ser)(p-bpe)[NOs-solvents}, (1),
{[Cu(pu-Thr)(u-bpe)]NOs-solvents}, (2) and {[Cu(u-
Hser)(u-bpe)INOs-solvents}, (3) with topological type
uki, and {[Cu(pu-Thr)(pn-bpe)]NOs-solvents}, (4) with
topological type irl. We used different approaches of
synthesis at mild synthetic conditions (solution-based and
mechanochemical synthesis) to produce and isolate pure
materials. Crystal structures revealed the topology of the
framework and the size and shape of pores (Figure 1). We
investigated the thermal stability of prepared compounds
and their stability under different relative humidities at
20 °C. CO; adsorption capacity varies depending on the
amino acid side chain and the framework topology of
compounds 1-4. On the other hand, water adsorption is
less dependent on the side chain, with all compounds
displaying moderate water adsorption capacity.

55

MOF 3

MOF 4

Figure 1: Crystal packing of MOF 3 (topological type
uki) with 2D channels of solvent molecules and MOF 4
(topological type irl) with 3D channels of solvent
molecules.
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Neodymium heptatantalate, NdTa;O19, a member of
the rare earth (RE) heptatantalate series, RETa;O9, has
recently been identified as the first quantum spin liquid
(QSL) candidate on a triangular spin lattice with dominant
Ising-like spin correlations!. QSLs are a fascinating state
of matter where spins remain disordered and strongly
entangled down to the lowest temperatures®. Evidence for
a QSL ground state in NdTa;O19 includes the absence of
magnetic Bragg peaks in the neutron powder diffraction
down to 40 mK, magnetic diffuse scattering, and
persistent spin dynamics previously observed by muon
spectroscopy'. Crystal electric field analysis and bulk
magnetic significant
magnetic anisotropy!. However, these studies were
carried out on polycrystalline samples and single crystals
are required for precise determination of anisotropy and
advanced magnetic studies.

Here, we report the successful flux growth of

measurements also indicated

NdTa;O9single crystals using a KsMo3010-B»03 system,
yielding high-quality, purple hexagonal crystals up to 3.5
mm in size® (Figure 1¢). Moreover, we also extended this
method to the Er and Gd members. Chemical composition
of the grown single crystals was confirmed by SEM-EDS
analysis, while their structure was analyzed by powder
and single-crystal X-ray diffraction®. The structures of
NdTa;019, ErTa;0;9 and GdTa;O;9 were solved and
refined in the P6¢2 space group with the RE ions forming
a perfect triangular lattice (Figure 1a,b)3. Each RE ion is
coordinated by eight oxygen ions, forming distorted
REOQs polyhedra that share edges with neighboring TaOs
octahedra. The magnetic layers are separated by two
nonmagnetic Ta-layers composed of TaO7 polyhedra.

Magnetic susceptibility measured on NdTa;Op9
single crystals revealed strong easy-axis anisotropy and
no long-range order down to 2 K, providing clear proof of
the anisotropy®. ErTa;O19 exhibited a pronounced
magnetic anisotropy of the same type with no magnetic
ordering down to 2 K, also suggesting a possible exotic
magnetic ground state®. In contrast, GdTa;O19 showed a
paramagnetic behavior’, in agreement with literature
reported measurements on powders®*.
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The obtained single crystals will enable new
investigations of these frustrated systems. Moreover, this
flux method will be applied for the growth of other
members of the RETa;09 series.
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Figure 1: (a) Crystal structure of NdTa;O9 (b). View of
the ab-plane showing the perfect triangular lattice. (c)
Optical image of an as-grown NdTa;O9 crystal®.
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Crystal structures of three dyes determined
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While preparing a project application with the
“Zavod za gradbeniStvo - ZAG” for the colorimetric
detection of macromolecules, we were surprised to
discover that none of the three common dyes (pH
indicators) to be used (thymol blue - TB, cresol red — CR
and bromocresol green - BCG) has a crystal structure
published in the CSD.

All three dyes have similar molecular structures,
based on triarylmethane with a sulfonic group attached to
one of the aromatic rings. The mechanism of color change
as a function of pH is well known.1 It is illustrated for TB
in Figure 1.

Figurel: Molecular mechanism of color change and the
corresponding colors of thymol blue.!

The samples purchased (all from Sigma-Aldich)
were in the form of fine powders. We used the Rigaku
XtaLAB Synergy-ED electron diffractometer and the
CrysAlisPro? and Olex2? programs to successfully solve
all three structures at room temperature.

It is interesting to note that the substances are present
in different forms. Only one substance (BCG) has a closed
S-membered ring with S and O. This is the form that can
be found in the declarations of the purchased products
(top left in Fig. 1). The other two (CR and TB) have a free
sulfonic group. The molecular structures are shown in
Figures 2-4.

One aim of this study was also to explore the
possibilities of our new 3D ED system. The
crystallographic information on the three solved/refined
structures will be reported and discussed in terms of the
crystallographic standards used for X-ray diffraction.

Figure 4: Molecular structure of TB.
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High-pressure crystallography provides critical
insights into the structural behaviour of materials under
extreme conditions, reaching pressures comparable to
those deep within planetary interiors. The methods allow
for the discovery of new phases, tracking of phase
transitions, and investigation of changes in bonding and
electronic structure!. The diamond anvil cell (DAC) is the
primary device for achieving static pressures in the
laboratory, and owing to diamond’s optical transparency,
a wide range of instrumental techniques can be employed
to monitor the pressure-induced changes. Among these,
single crystal X-ray diffraction (SCXRD) and Raman
spectroscopy are standard tools.

Accurate pressure measurement is central to
meaningful  high-pressure  research. ~The ruby
fluorescence method?, based on the pressure-induced
redshift of the R fluorescence line of Cr**-doped Al,Os,
has been established as a reliable calibration standard.
The latest calibration model, known as the IPPS-
Ruby2020 scale®, was endorsed by the International
Association for the Advancement of HP Science and
Technology (AIRAPT).

To facilitate precise and reproducible pressure
determination using ruby fluorescence measurements, we
have developed an open-source graphical software
package designed to process ruby fluorescence spectra. It
supports processing of spectra directly from clipboard as
well as batch processing of spectral data in various file
formats. A robust algorithm composed of baseline
correction and pseudo-Voigt function fitting is employed
to extract the precise peak positions, which are then used
to calculate pressure based on the Ruby2020 scale®.

The user-friendly interface enables the creation of
high-quality output plots and machine-readable results,
simplifying documentation and analysis workflows. In
addition to ruby fluorescence, the software includes
auxiliary tools for calculation of DAC pressures based on
the diamond Raman edge, estimating DAC pressure
limits based on the culet size, and calculating gasket
thickness from interferometry fringes. These features
make the developed software a versatile addition to high-
pressure laboratories, enhancing the reliability and
efficiency of pressure determination from ruby
fluorescence spectra.
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Figure: a Ruby fluorescence spectra measured under
ambient conditions (red) and under high pressure (blue).
b Peak position extraction in case of nonhydrostatic
conditions using the implemented algorithm.
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Alan Lindsay Mackay, and the (Pre)-History of Quasicrystals

Vladimir Stilinovié¢!

! Department of Chemistry, Faculty of Science, University of Zagreb, Horvatovac 102a, HR-10000 Zagreb, Croatia

In 2011 the Nobel Prize in Chemistry was awarded
to Dan Shechtman for the discovery of quasicrystals.! The
prize came almost three decades after Shechtman’s
original discovery of a rapidly quenched aluminium-
manganese alloy which exhibited electron diffraction
patterns of crystallographically “forbidden” 10-fold
symmetry? — symmetry which is not possible in periodic
assemblies (at least in three-dimensional space). This
discovery was so shocking that it took Shetchtman almost
wo years to finally manage to publish an account of it, and
well over a decade for the most vociferous critics to fall
silent, either by being convinced by the growing body of
evidence of the reality of the existence of aperiodic
crystals, or else by passing away. The Shechtman’s
discovery of quasicrystals, as well as their description as
quasiperiodic structures has led to a considerable change
in what was considered to be a ‘crystal’ (including a
change of the IUCr definition of the term ‘crystal’ in
1992%), and has repeatedly been described as a (or even
‘the’) paradigm shift in crystallography.

However, while the majority of the crystallographic
world “was completely unprepared for the discovery of
Dan Shechtman that such aperiodic beasts could actually
exist also in solid matter”,* some crystallographers had by
that time already had their ‘paradigm shifted’. In June (5.-
7.) 1975. on a Conference of the Yugoslav Centre of
Crystallography (a direct predecessor of the Slo-Cro/Cro-
Slo Crystallographic Meetings), Alan Lindsay Mackay
gave a lecture titled “Generalised crystallography™>
which he called for crystallographers not to be limited by
the International Tables — concentrating at the time

in

strictly on periodic structures — but rather that they should
set their objectives on researching and understanding
understanding organised matter, regardless of its
periodicity. Furthermore, he explicitly mentioned a
possibility of organized matter adopting an (aperiodic)
configuration exhibiting five-fold symmetry. A paper
based on this lecture was published as a part of the
Proceedings of the Yugoslav Centre of Crystallography,
making it, to the best of my knowledge, the first paper to
announce the possibility of fivefold symmetry in solids to
be published. This did not end Mackay’s interest on the
subject — having learned of the two approaches for a
quasiperiodic tiling of a plane developed by Roger
Penrose, he demonstrated that a quasiperiodic pattern has
a discrete diffraction pattern, and in the case of the
Penrose tiling (which averagely has approximate fivefold
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symmetry), the diffraction pattern will exhibit 10-fold
symmetry. Thus Mackay quite accurately predicted not
only the existence, but also the structure of quasicrystals
(as we understand them today) considerably before their
discovery.

Allan Mackay passed away in the February of this
year, aged 98. This presentation is dedicated to his
memory, as a tribute to one of the true crystallographic
legends, as well as a celebration of the 50" anniversary of
his presentation on (a predecessor of) this conference,
which has presaged one of the greatest revolutions in the
history of crystallography.

Figure 1: The ‘pentagonal snowflake’ — 1981 computer
rendering of Penrose (quasiperiodic) tiling made by
Robert Mackay and used Alan Mackay to demonstrate
its diffraction pattern.’
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Can the robustness of the L-carnosine copper(1l) dimer be utilized as
a versatile building block?

Ivica Dilovi¢*,! Draginja Mrvos§-Sermek,' Marina Tasner, Darko Vusak,' Dubravka Matkovi¢-
Calogovié,'

! Faculty of Science, University of Zagreb, Horvatovac 102a, HR-10000 Zagreb, Croatia

Carnosine (B-alanyl-L-histidine, Hocar) participates
in numerous physiological processes involving the
coordination of metal ions. Coordination compounds of
L-carnosine have garnered significant research interest
due to their intriguing properties.! Recently, we analyzed
the coordination abilities of L-carnosine in reactions with
copper(I) under various conditions. We prepared three
solvates of copper(Il) coordination compounds with car
ligands, determined their molecular and crystal structures,
and described the conditions for their interconversion.>*

In all three cases, the copper(il) ion coordination
polyhedron is square-pyramidal, with solvent molecules
in apical positions. All crystal structures consist of
discrete dimers in which two car ligands coordinate two
copper(ll) ions. A comprehensive analysis of the
structural and spectroscopic properties of activated
dimers is being conducted to investigate their stability and
reactivity in the absence of coordinated solvent
molecules. Preliminary results indicate that generating
these dimers requires heating, after which different
linkers can be introduced using extended liquid-assisted
milling. These findings suggest new possibilities for
utilizing activated dimers in the development of novel

compounds (Figure 1).
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Venues of Slovenian-Croatian
Crystallographic Meetings

1% Otocec, Slovenia, 1992
27 Stubicke Toplice, Croatia, 1993
3" Kranjska Gora, Slovenia, 1994
4™ Trako¥¢an, Croatia, 1995
5% Zre&e, Slovenia, 1996
6™ Umag, Croatia, 1997
7% Radenci, Slovenia, 1998
8™ Rovinj, Croatia, 1999
9" Gozd Martuljek, Slovenia, 2000
10" Lovran, Croatia, 2001
11™ Bohinj, Slovenia, 2002
12% Plitvice, Croatia, 2003
13t Bovec, Slovenia, 2004
14" Vrsar, Croatia, 2005
15% Jezersko, Slovenia, 2006
16" Petréane, Croatia, 2007
17" Ptuj, Slovenia, 2008
18" Varazdin, Croatia, 2009
19" Strunjan, Slovenia, 2010
20" Bagka, Croatia, 2011
215 Pokljuka, Slovenia, 2012
22" Biograd na Moru, Croatia, 2013
23" Logar Valley, Slovenia, 2014
24" Bol, Croatia, 2016
25" Ijubljana, Slovenia, 2017
26™ Pore¢, Croatia, 2018
27" Rogaska Slatina, Slovenia, 2019
28" Pore¢, Croatia, 2022
29" Topolsica, Slovenia, 2023
30™ Veli Lo$inj, Croatia, 2024
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1st Slovenian-Croatian Crystallographic Meeting, Otocec ob Krki, Slovenia.

October 1-2, 1992.

A. Kalman (Budapest, Hungary)

On the nature of hypervalent S-O bonds in sulfuranes

B. Koji¢-Prodi¢ et al. (Zagreb Croatia)

The biological significance of conformational changes of beta-D-glucopyranose moiety in
peptidoglycans

C. Kratky (Graz, Austria)

Crystallography of B12-coenzymes

V. Krasevec (Ljubljana, Slovenia)

Crystallography of 2D precipitates caused by a minor phase additions in some ceramic systems

2nd Croatian-Slovenian Crystallographic Meeting, Stubicke Toplice, Croatia.
September 30—October 1, 1993.

L. Randaccio (Trieste, Italy)

Structural and solution properties of rhodoximes: the Rh analogues of cobaloximes, a vitamin
B12 model

V. Kaudi¢ (Ljubljana, Slovenia)

The structure of zeolite and aluminophosphate molecular sieves

K. Huml (Prague, Czech Republic)

Crystallography in drug design

B. Grzeta and H. Toraya (Zagreb, Croatia)

Powder-pattern-fitting methods in structure determination

3rd Slovenian-Croatian Crystallographic Meeting, Kranjska gora, Slovenia.
September 29-30, 1994.

W. Fuller, A. Mahendrasingam, and V. T. Forsyth (Keele, UK)

Structural studies of biological and industrial fibres using X-ray synchrotron radiation sources
and neutron beams

A. Rec¢nik and D. Kolar (Ljubljana, Slovenia)

Local structure of planar faults in oxide ceramics

T. Schirmer (Basel, Switzerland)

Crystal structures of porins. proteins that form transmembrane pores

M. Lui¢ and N. Brnicevi¢ (Zagreb, Croatia)

Stereochemistry of hexanuclear niobium clusters with the [Nb6Cl12]2+ unit

4th Croatian-Slovenian Crystallographic Meeting, Trakos¢an, Croatia.
September 28-30, 1995.

I. Hargittai and M. Hargittai (Budapest, Hungary)

Structure of molecules and assemblies

V. Marinkovi¢ (Ljubljana, Slovenia)

Scanning tunneling microscopy of surface structures

H. Fuess (Darmstadt, Germany)

Contributions of crystallography to material science

D. Balzar (Zagreb, Croatia)

Diffraction line broadening - nuisance or lattice-imperfections fingerprints
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Sth Slovenian-Croatian Crystallographic Meeting, Zrece, Slovenia.
June 13-15, 1996

H. D. Flack (Geneve, Switzerland)

Mastering least-squares refinement

J. V. Brenci¢ (Ljubljana, Slovenia)

Structural studies of the halopyridine complexes of trivalent elements
P. Panjan (Ljubljana, Slovenia)

Interfacial reaction in multilayer structures studied with XTEM and XRD
H. Follner (Lienz, Austria)

Correspondence between structure and morfology and twin formation
Z. Blazina (Zagreb, Croatia)

The rare earth based intermetallics - a scientist's paradise

6th Croatian-Slovenian Crystallographic Meeting, Umag, Croatia.

June 19-21, 1997

A. Meden (Ljubljana, Slovenia)

Crystal structure solution from powder diffraction data - state of the art and perspectives
B. Ya. Kotur (Lviv, Ukrayina)

Scandium binary and ternary alloy systems and intermetallic compounds

P. Orioli (Firenze, Italy)

Structural studies on the interactions between metal ions and biological macromolecules
M. Vinkovi¢ (Zagreb, Croatia)

Synergy between crystallography and computational chemistry

7th Slovenian-Croatian Crystallographic Meeting, Spa Radenci, Slovenia.

June 18-20, 1998

M. Kaftory (Haifa, Izrael)

Three decades of chemical reactions in the solid state from photodimerization to methyl transfer
A. M. Tonejc (Zagreb, Croatia)

High-resolution electron microscopy (HREM): image processing analysis of defects and grain
boundaries in nanocrystalline materials

E. Tillmanns (Vienna, Austria)

How to avoid unnecessarily low symmetry in crystal structure determinations

K. Djinovi¢ Carugo (Ljubljana, Slovenia)

Protein function through crystallography

8th Croatian-Slovenian Crystallographic Meeting, Rovinj, Croatia.
June 17-19, 1999

D. Yu. Pushcharovsky (Moscow, Russia)

Recent contribution and modern perspectives in XRD studies of minerals
G. Jovanovski (Skopje, Macedonia)

Metal sacharinates and their complexes with N-donor ligands

M. Bolognesi et al. (Pavia, Italy)

The high resolution structure of GDP-4-keto-6-deoxy-D-mannose epimerase/reductase
G. G. Dodson (York, UK)

The chemistry and evolution of the catalytic structures in serine hydrolases
A. Demsar (Ljubljana, Slovenia)

The inclusion of the ionic fluorides in soluble organometallics
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9th Slovenian-Croatian Crystallographic Meeting , Gozd Martuljek, Slovenia,
June 17-19, 2000

C. Giacovazzo (Bari, Italia)

Phasing: from powders to proteins

Ch. Baerlocher (Zuerich, Switzerland)

The texture approach to structure solution from powder data

A. Tonejc (Zagreb, Croatia)

Crystallographic features of mechanically milled and alloyed nano-sized crystalline and
amorphous materials

L. Turel (Ljubljana, Slovenia)

The crystal structures of quinolones and their metal compounds

10th Croatian-Slovenian Crystallographic Meeting, Lovran, Croatia.
June 21-24, 2001

K. Prout (Oxford, UK)

Molecules in motion

G. Zanotti (Padova, Italy)

The transport of vitamin A in mammals: a crystallographer's view

B. Kobe (Brisbane, Australia):

Protein-peptide binding and its regulation

O. Milat (Zagreb, Croatia) and G. Calestani (Parma, Italy):
Crystallography of composite crystals

11th Slovenian-Croatian Crystallographic Meeting, Bohinj Lake, Slovenia.
June 27-30, 2002

H. Boehm (Mainz, Germany)

Phase transitions in modulated structures

G. Giester (Vienna, Austria)

Five years of CCD X-ray data collection at Vienna University

E. R. T. Tiekink (Singapore, Singapore)

Adventures in engineering molecular solids

D. Matkovié-Calogovié¢ (Zagreb, Croatia)

Some protein crystallography examples - a small molecule crystallographers view
B. Modec (Ljubljana, Slovenia)

Oxomolybdenum(V) clusters built of dinuclear metal-metal bonded units

12th Croatian - Slovenian Crystallographic Meeting, Plitvice Lakes, Croatia.
June 19-22, 2003

B. Koji¢-Prodi¢ (Zagreb, Croatia)

Hydrogen bonding and supramolecular architecture

G. Vlaic (Trieste, Italy)

XFAS spectroscopies and chemistry: some selected results

J. P. Abrahams, N. Ban (Zuerich, Switzerland)

X-ray crystallographic structure determination of large asymmetric macromolecular
assemblies

A. Golobi¢ (Ljubljana, Slovenia)

Solving structural problems of ceramic materials

A. Danilovski (Zagreb, Croatia)

Biological and pharmaceutical solids in the crystallographic arena
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13th Slovenian-Croatian Crystallographic Meeting, Bovec, Slovenia.
June 16-20, 2004

R. Loris (Brussel, Belgium)

Structural basis of plasmid addiction and programmed cell death in bacteria
D. Turk (Ljubljana, Slovenia)

Roles of papain-like cathepsins in immune system response: exclusive interactions as the other
face of selectivity

K. Domasevitch, J. Sieler (Leipzig, Germany)

Architecture and design of new porous networks

A. Mogus-Milankovi¢ (Zagreb, Croatia)

Structure and properties of phosphate glass

14th Croatian-Slovenian Crystallographic Meeting, Vrsar, Croatia.
June 15-17, 2005

N. Lah (Ljubljana, Slovenia)

Structural diversity of copper carboxylate complexes

L. R. MacGillivray (Iowa, USA)

Molecular crystals as media for constructing molecules

R. Cerny (Geneva, Switzerland)

Crystal structures of inorganic compounds from powder diffraction

M. Milun (Zagreb, Croatia)

Atomic structure of surfaces and thin films

E. Libowitzky (Vienna, Austria)

Dynamics of crystal structures: results between diffraction and spectroscopy

15th Slovenian-Croatian Crystallographic Meeting, Jezersko, Slovenia.

June 14-18, 2006.

W. L. Duax (Buffalo, USA)

The genes and amino acid sequences and crystal structures of short chain oxireductase enzymes
R. E. Dinnebier (Stuttgart, Germany)

Powder diffraction at non-ambient conditions using 2D-detectors

G. Stefani¢ (Zagreb, Croatia)

Formation of high-temperature ZrO2 polymorphs at room temperature

M. Kosec (Ljubljana, Slovenia)

Ferroelectrics: from bulk to nano

16th Croatian-Slovenian Crystallographic Meeting, Petréane, Croatia.

June 13-17, 2007.

C. Giacovazzo et al. (Bari, Italy)

EXPO2007: A tool for crystal structure solution and refinement from powder data

N. Tomasi¢ (Zagreb, Croatia)

Metamict minerals: Insight into relic crystal structuires

R. Kuzel et al. (Prague, Czech Republic)

Structural studies of submicrocrystalline materials obtaind by severe plastic deformation
B. Kozlev¢ar (Ljubljana, Slovenia)

Structural analysis of copper(Il) coordination compounds and correlation with their magnetic
properties
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17th Slovenian-Croatian Crystallographic Meeting, Ptuj, Slovenia.

June 19-22, 2008.

M. Jaskolski, K. Michalska (Poznan, Poland)

L-Asparaginases, their friends and relations

G. Pavlovi¢ (Zagreb, Croatia)

Mercury(Il) coordination chemistry in the environment

B. Kobe et al. (Brisbane, Australia)

Two hotdogs are better than one: The structure of acy-coa thioesterase and the
complementarity of structural methods

P. Strauch (Potsdam, Germany)

Solid state EPR: a structure-spectroscopy relationship

B. Orel et al. (Ljubljana, Slovenia)

Synthesis of polyhedral oligomeric silsesquioxane (POSS) hybrids and their applications as
surface modifiers

18th Croatian-Slovenian Crystallographic Meeting, Varazdin, Croatia.

June 17-21, 2009.

K. Rissanen (Jyvaeskylae, Finland)

Weak intermolecular interactions in the solid state, the supramolecular chemistry perspective

S. Petri¢ek (Ljubljana, Slovenia)

Complexes with ethers and polyethers

P. Naumov

Direct observations of dynamic processes in crystals: from the topochemical postulate to
ultrafast time-resolved diffraction

F. Antson et al. (York, England)

How viruses fill their capsids with DNA: crystallography of a DNA-translocating molecular
motor

P. Dubcek (Zagreb, Croatia)

Small angle probe into thin film

19th Slovenian-Croatian Crystallographic Meeting, Strunjan, Slovenia.

June 16-20, 2010.

A. L. Spek (Utrecht, The Netherlands)

Why Crystal Structure Validation?

Z. Dauter (Argonne National Lab., USA)

Nobel Prizes Related to Crystallography

A. Visnjevac (Zagreb, Croatia)

Single Crystal X-ray Crystallography as a Method of Choice in Biomimetic Modelling

I. Arc¢on (Nova Gorica, Slovenia)

Structural Analysis of Ordered and Disordered Materials with X-ray Absorption Spectroscopy
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20th Croatian-Slovenian Crystallographic Meeting, Baska, Island Krk, Croatia.
June 15-19, 2011.

V. Holy (Prague, Czech Republic)

Synchrotron-related methods of investigatio of nanostructures

A. Santié (Zagreb, Croatia)

Charge carrier transport in materials with disordered structures

How to be efficient and environmentally-friendly at the same time: solid-state routes to
materials and molecules

A. Pevec (Ljubljana, Slovenia)

Structural studies of some organotitanium(lV) complexes

M. Cetina (Zagreb, Croatia)

From self-inclusion and host-guest complexes to channel structures

21st Slovenian-Croatian Crystallographic Meeting, Pokljuka, Slovenia.

June 14-17, 2012.

L. B. McCusker (ETH Ziirich, Switzerland)

Powder diffraction, electron microscopy and microdiffraction - meeting the challenge of zeolite
structure analysis

K. R. Koch (Univ. of Stellenbosch, South Africa)

Deceptively simple, rich platinum(Il/IV) and rhodium(IIl) chemistry viewed through new eyes:
What secrets can the "’ Pt/"Rh nuclei reveal about their molecular disguise in the solution
and solid-state?

Z. Popovi¢ (Zagreb, Croatia)

Correlation between supramolecular interactions and structural characteristics of Ag(l)
complexes

F. Perdih (Ljubljana, Slovenia)

Structural aspects of organotitanium fluorides

22nd Croatian-Slovenian Crystallographic Meeting, Biograd na Moru, Croatia. June
June 12-16, 2013.

C. B. Aakeroy (Kansas State University, USA)

From molecular sociology to functional materials

A. Altomare (Bari, Italy)

The challenge of the ab-initio crystal structure solution by powder diffraction data: the EXPO
software

V. Bermanec (Zagreb, Croatia)

The importance of collecting and investigation of mineral samples from ore deposits - example
of Stari Trg (Trepca) mine

M. Jersek (Ljubljana, Slovenia)

Inclusions in gemstones - origin, identification and valuation

J. Popovi¢ (Zagreb, Croatia)

Nanocrystalline metal oxides: synthesis, structure and properties
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23rd Slovenian-Croatian Crystallographic Meeting, Logar Valley, Slovenia.

June 19-22, 2014.

I. R. Evans (Durham, UK)

Structural chemistry of functional materials: mobility in the solid state

J. S. O. Evans (Durham, UK)

Functional inorganic materials: synthesis, structure, properties and methods development
M. Bakovi¢ (Zagreb, Croatia)

From molecular structure to crystalline solids: non-covalent interactions as a structure
directing force in supramolecular assemblies

T. Balié-Zunié (Copenhagen, Denmark)

Crystallography in mineralogy in the XXI century

G. Guncar (Ljubljana, Slovenia)

A structural view of nanobodies

24th Croatian-Slovenian Crystallographic Meeting, Bol, Croatia.

September 21-25, 2016.

L. Brammer (Sheffield, UK)

Flexibility, Dynamics and Chemical Reactions in Solids: Molecular Crystals to Framework
Materials

G. Drazi¢ (Ljubljana, Slovenia)

Direct imaging and quantification of crystal structures at the atomic level using Cs corrected
scanning transmission electron microscope

M. Jaskolski (Poznan, Poland)

Handling crystal pathologies in macromolecular crystallography

Z. Skoko (Zagreb, Croatia)

Thermosalient crystals — acrobatics on the nanoscale

M. Zema (Pavia, Italy)

Crystallography and Society: outcomes of I[YCr2014

25th Slovenian-Croatian Crystallographic Meeting, Ljubljana, Slovenia.

June 14-17, 2017.

D. Stalke, (Gottingen, Germany)

100 years of Lewis diagram — still valid in the light of charge density?

E. V. Boldyreva (Novosibirsk, Russia)

High-pressure studies of organic and coordination compounds

M. Marinsek (Ljubljana, Slovenia)

3D microstructure reconstruction from stack of 2D images demonstrated in Ni-SDC cermets
J. K. Cockcroft (London, UK)

Powder diffraction: an essential complementary tool for those skilled in the art but one with
pitfalls for the unwary

K. Mol¢anov (Zagreb, Croatia)

Stacking of planar conjugated rings — beyond aromatics
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26th Croatian-Slovenian Crystallographic Meeting, Pore¢, Croatia.
June 13-17, 2018.

A. Katrusiak (Poznan, Poland)

High-pressure effects in hydrogen-bonded crystals

P. Scardi (Trento, Italy)

SRXRD of metal nanocrystals: learning from mistakes

S. C. Tarantino (Pavia, Italy)

Crystals' warm-up, stretching and ... workout!

Z. Stefani¢ (Zagreb, Croatia)

Purine nucleoside phosphorylases: a quest for enzyme mechanism and allosteric pathways
N. Zabukovec Logar (Ljubljana, Slovenia)

Crystallography in Microporous Materials Research

27th Slovenian-Croatian Crystallographic Meeting, Rogaska Slatina, Slovenia.

June 19-23, 2019.

P. Bombicz (Budapest, Hungary)

Synthon/property-engineering of calixarenes (supramolecular interactions, shape and
symmetries)

M. Vranki¢ (Zagreb, Croatia)

Ambient and non-ambient driven X-ray powder diffraction: Insights into the structure-property
relationship in powders

P. Macchi (Bern, Switzerland)

Are there molecules in crystals?

M. Lozinsek (Ljubljana, Slovenia)

Noble-gas chemistry in 21° century

28th Croatian-Slovenian Crystallographic Meeting, Pore¢, Croatia.
September 7-11, 2022.

A. Bacchi (Parma, Italy)

Smart materials for the release of liquid ingredients

A. Moliterni (Bari, Italy)

Crystallography, a powerful lens for Materials Science

M. Klementova (Prague, Czech Republic)

Structure determination of nanomaterials from electron diffraction data
J. Kljun (Ljubljana, Slovenia)

Development of bioactive metal compounds: structural insights into design and molecular
modes of action

29th Slovenian-Croatian Crystallographic Meeting, TopolSica, Slovenia.

June 14-18, 2023.

D. Cin¢i¢ (Zagreb, Croatia)

Crystal engineering of organic and metal-organic multicomponent halogen-bonded solids
K. Djinovi¢ Carugo (Grenoble, France)

Order from Disorder: Towards molecular architecture of the muscle Z-disk assembly

A. Kokalj (Ljubljana, Slovenia)

DFT modeling of materials and crystal structures using periodic-boundary conditions

S. Parsons (Edinburgh, UK)

High pressure phase transitions in molecular crystals
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30th Croatian-Slovenian Crystallographic Meeting, Veli LoSinj, Croatia.
June 12-16, 2024.

I. Halasz (Zagreb, Croatia)

In situ powder X-ray diffraction and Raman spectroscopy for monitoring of ball-milling
mechanochemistry

L. Cendron (Padua, Italy)

A structural view of SOS response in bacteria: how it works and how to block it
D. Pelc (Zagreb, Croatia)

Diffuse scattering and nanoscale correlations in quantum materials

C. Esterhuysen (Stellenbosch, South Africa)

The role of intermolecular interactions in chemical processes

M. Dragomir (Ljubljana, Slovenia)

Synthesis and structure-property relationships of selected quantum materials
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