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STRUCTURAL STUDIES OF FUSED HETEROCYCLES FOR
FUNCTIONAL COORDINATION NETWORKS

Chris S. Hawes @ @ https://orcid.org/0000-0001-6902-7939

2School of Chemical and Physical Sciences, Keele University, Keele, United Kingdom
e-mail: c.s.hawes@keele.ac.uk

Despite their ever-increasing popularity in inorganic chemistry and materials science
research, industrial applications of Metal-Organic Frameworks (MOFs) are still
hampered by recurring issues around stability and cost. Wider exploration of ligand-
centred functionalities may overcome this bottleneck and lead to a wider and more diverse
application scope for these materials. While much of the periodic table is represented in
MOF chemistry in terms of metal nodes, organic ligands in the most well-known MOFs
are still mostly drawn from aromatic carboxylates alongside smaller sub-groups of
heterocyclic ligands [1]. The unique properties of azolate ligands, however, have been
responsible for significant improvement in the industrial performance of some of the top
candidate CO, capture materials, such as CALF-20 [2]. Our goal is to examine the
crystalline coordination assemblies of ligands containing fused azolate functionalities [3]
exploiting the hydrolysis resistance offered by strong metal-azolate bonds and the
opportunities for new geometries and backbone functionalities in these systems (Figure
1). This presentation will outline our progress in using novel pyrazolopyridine and
triazolopyrazine building blocks to construct crystalline MOFs and coordination
assemblies exhibiting improved stabilities and CO, uptake performance.

B

Figure 1. Examples of fused pyrazolopyridine and triazc;'igpm)yrazine ligands, their
resulting coordination compounds and indicative CO- uptake performance.

[1] F. A. A.Paz, etal., Chem. Soc. Rev. 41 (2012) 1088

[2] J.-B. Lin, et al., Science 374 (2021) 1464

[3] A. M. Swarbrook, et al., Dalton Trans. 51 (2022) 1056; O. G. Wood, et al.,
CrystEngComm 25 (2023) 6371.

Acknowledgement: C.S.H. gratefully acknowledges the Royal Society of Chemistry (E21-4110373157; U21-
3181589040), The Royal Society (RGS\R1\191227) and the School of Chemical and Physical Sciences, Keele
University, for funding support.
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IRON ORE SINTER - CRYSTALLOGRAPHY MEETS
PYROMETALLURGY

Volker Kahlenberg @ https://orcid.org/0000-0002-0652-7984

2 Institute of Mineralogy and Petrography, University of Innsbruck, Innsbruck, Austria
e-mail: volker.kahlenberg@uibk.ac.at

The blast furnace is the central component of the steelmaking process, where metallic
iron is produced by reducing iron ore. The ore undergoes initial mechanical processing,
resulting in two main particle fractions: lump (31.5 to 6.3 mm) and fine (<6.3 mm)
products. However, the fine fraction, which constitutes the majority of the particles,
cannot be directly utilized in the blast furnace process due to particle loss in the top gas
and clogging of the furnace's gas permeability. Consequently, fines are often transformed
into larger sinter pieces through a complex series of high-temperature reactions in a sinter
plant. These reactions result in the formation of porous, semi-molten, centimeter-sized
aggregates that contain ore particles (hematite and magnetite, 40 to 70% by volume)
cemented by a matrix of Ca-rich ferrites (20 to 50%), up to 10% of quenched melt (glass),
and approximately 10% of calcium silicates such as larnite [1].

The acronym SFCA was created for the aforementioned Ca-rich ferrites that contain
silica and alumina. SFCAs represent complex solid solutions in the CaO(+MgO)-Al,03—
Fe203(+Fe0)-SiO, system and act as the primary binder to keep the sinters intact to
withstand loading stress within the blast furnace.

From a structural perspective, the SFCA series can be divided into four distinct
phases with a general composition of A14:+6nO20+sn. These phases are denoted as SFCA,
SFCA-I, SFCA-II, and SFCA-I1l forn=0, 1, %, and 2, respectively. The crystal structures
of the SFCAs can be classified by different stacking sequences of pyroxene (P) and spinel
(S) modules. Complications arise from the fact that SFCAs are subject to polytypism,
disorder, twinning phenomena, and intricate cation substitutions, making them one of the
most complex groups of inorganic compounds.

Despite the critical role that SFCA phases play in the production of iron ore sinters,
there are still many unanswered questions regarding their composition, atomic structure,
thermochemistry, and stability. This contribution provides an overview of the current
state of crystallographic knowledge about these fascinating materials.

[1] T. Patrick, R. Lovel, I1S1J International 41 (2001) 128.
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LIQUID CRYSTALS BEYOND DISPLAY TECHNOLOGY -
A PERSONAL VIEW

Tibor Téth-Katona ? @ https://orcid.org/0000-0002-5075-9782

2 Institute for Solid State Physics and Optics, HUN-REN Wigner Research Centre for
Physic, Budapest, Hungary
e-mail: tothkatona.tibor@wigner.hun-ren.hu

After a brief introduction to liquid crystals (LCs), | will discuss their basic optical, elastic,
viscous, electric and magnetic properties, as well as the anchoring of LCs at the interface
with other media [1]. The purpose of the presentation is to demonstrate that the
capabilities of LCs go far beyond the display technology to which they owe their
reputation. To do so, | will consider some examples of LCs in thermal-, electric-,
magnetic-, and optical fields from my personal experience.

In particular, as an example of LCs in thermal field, the 1 order nematic-to-smectic
B liquid crystal phase transition will be discussed, in which the role of the surface tension
anisotropy (see Figure 1) [2] and the heat diffusion anisotropy [3] will be emphasized.
The effect of spatially homogeneous time-periodic forcing on the dendritic crystal growth
will be demonstrated through tuning the dendritic side-branching via oscillating pressure
(that changes the phase transition temperature in accordance with the Clausius—Clapeyron
relation), or via electrical heating [4]. Such modulations in crystallizing systems might
open new routes in designing materials.

CCH3 CCH4 CCHS

Figure 1. (a)-(c) Shape of the smectic B germ surrounded by nematic phase in thermal
equilibrium for three CCHn (n=3,4,5) members of cyano-bicyclohexane homologous
series. (d)-(f) Nucleation and free growth of the smectic B phase in the undercooled
nematic phase of CCHn compounds.

As a representative example of LCs in electric field, the electroconvection (EHC) of
the nematic LCs will be mentioned. Besides of the traditional, electro-optical
observations, fluctuation measurements on the injected electric power will be discussed,
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which have established close analogy between defects in EHC and thermal plumes in
Rayleigh-Bénard convection [5]. The probability distribution function (PDF) of the
fluctuations in many cases exhibited non-Gaussian character, showing instead the so-
called generalized Fisher-Tippet-Gumbel distribution (sometimes called universal
distribution), known from very disparate non-equilibrium systems (e.g., turbulent
swirling von Kéarman flow, fluctuations in Danube water level, simulations of the 3D X-
Y model at criticality) [6].

Because of the low magnetic susceptibility anisotropy of nematic LCs (|ya|~1077),
the so called ferronematics have been used for investigations in magnetic fields.
Ferronematics are colloidal systems in which nematic LCs are doped with magnetic
nanoparticles in low volume fractions (typically ~1074-107%). Two effects will be
considered: the response of ferronematics to very low magnetic fields (magnetic induction
of B~10 mT) [7], and the tuneability of the nematic-to-isotropic phase transition
temperature with magnetic fields [8].

Regarding liquid crystals in optical fields, light-induced instability at the substrate
with photosensitive monolayer will be discussed, and the mechanism behind it will be
presented briefly [9]. Photoalignment phenomena at the polymer-LC interface,
demonstrating the importance of the interactions between the polymer layer and the LC
molecules will also be mentioned [10].

Finally, some unique effects will be presented on recently discovered [11]
ferroelectric nematic phase (not to be mixed with the above mentioned ferronematics),
which proves beyond doubt that liquid crystals are about much more than display
technology.

[1] N. TomaSovi¢ova et al., Nanoscale Adv. 3 (2021) 2777

[2] A.Bukaetal., Phys. Rev. E 49 (1994) 5271; Ibid., 51 (1995) 571; T. Téth-Katona et
al., Phys. Rev. E 54 (1996) 1574

[3] R. Gonzélez-Cincaetal., J. Cryst. Growth 193 (1997) 712

[4] T.Borzsonyi et al., Phys. Rev. Lett. 83 (1999) 2853

[5] T. Téth-Katona et al., Phys. Rev. E 68 (2003) 030101(R)/1-4

[6] T. Téth-Katona, J.T. Gleeson, Phys. Rev. Lett. 91 (2003) 264501/1-4

[7] N. Tomasovicova et al., Phys. Rev. E, 87 (2013) 014501/1-4; T. Téth-Katona et al.,
J. Magn. Magn. Mater. 372 (2014) 117

[8] P. Kopcansky et al., IEEE Trans. Magn. 47 (2011) 4409; N. Tomasovicova et al.,
Lig. Cryst., 42 (2015) 959; T. Téth-Katona et al., Soft Matter. 14 (2018) 1647

[9] I. Janossy et al., Phys. Rev. E 89 (2014) 012504/1-6

[10]T. Téth-Katona, 1. Janossy, J. Mol. Lig. 285 (2019) 323; A. R. K. Nassrah, et al., J.
Mol. Lig. 312 (2020) 113309/1-7

[11]R. J. Mandle et al., Phys. Chem. Chem. Phys. 19 (2017) 11429; H. Nishikawa et al.,
Adv. Mater. 29 (2017) 170354/1-8.

Acknowledgement: Financial support from Hungarian National Research, Development, and Innovation Office
under Grant NKFIH FK142643 and the EIG CONCERT-Japan project FerroFluid (2023-1.2.1-ERA_NET-
2023-00008) is acknowledged.
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ANTIDIABETIC ACTIVITY OF ZINC AND VANADIUM
COORDINATION COMPOUNDS

Franc Perdih @@ https://orcid.org/0000-0002-8416-7291

2 Faculty of Chemistry and Chemical Technology, University of Ljubljana, Ljubljana,
Slovenia
e-mail: franc.perdih@fkkt.uni-lj.si

One of the most widespread lifestyle-related diseases in the 21% century is thought to be
the diabetes mellitus (DM). The worldwide number of patients suffering from DM was
estimated to be 530 million in 2021 representing ~10.5% of the adult population and is
expected to increase to 780 million by 2045. DM is generally classified into Type 1 DM
that is caused by an absolute lack of insulin secretion and Type 2 DM that is characterized
by insulin resistance and abnormal insulin secretion. The most common treatment for DM
is insulin and also the oral hypoglycaemic drugs are used, however, they are often
associated with undesirable side effects or a drop in efficacy after prolonged use is
observed. Thus, the development of novel orally active compounds as an alternative for
insulin injections as well as for the existing antidiabetics is still required. Zinc and
vanadium-containing compounds have proven insulin-like anti-diabetic effects both in
vivo and in vitro [1] and, for example bis(ethylmaltolato)oxovanadium(lV) has finished
phase Ila of clinical trials [2]. As part of our ongoing research VO?*, VO,* and Zn?*
complexes were prepared [3]. Derivatives of picolinic and pyrazine-2-carboxylic acid
were used as organic carrier ligands and their influence on the structural characteristics
were determined using single crystal X-ray diffraction. For selected compounds
structures in solution, interactions with serum proteins and in vitro bioactivity were also

examined.
I
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[1] a) K. D. Mjos, C. Orvig, Chem. Rev. 114 (2014) 4540; b) J. Costa Pessoa et al.,
Coord. Chem. Rev. 301-302 (2015) 24

[2] K. H. Thompson et al., J. Inorg. Biochem. 103 (2009) 554

[3] a) T. Kolesa-Dobravc et al., Inorg. Chem. 53 (2014) 7960; b) T. Kolesa-Dobravc et
al., New J. Chem. 41 (2017) 735; 42 (2018) 3619; c) D. Sanna et al., J. Med. Chem.
62 (2019) 654; d) D. Sanna, et al., Polyhedron 212 (2022) 115590.

Acknowledgement: We are grateful for the financial support from the program grant P1-0175 of the Slovenian
Research Agency (ARRS).
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RECENT DEVELOPMENTS IN STRUCTURAL AND
SYNTHETIC CHEMISTRY OF XENON

Matic LozinSek ? @ https://orcid.org/0000-0002-1864-4248

a JozZef Stefan Institute, Ljubljana, Slovenia
e-mail: matic.lozinsek@ijs.si

The landmark synthesis of “XePtFg” and the discovery of noble-gas reactivity by Neil
Bartlett in 1962 has shattered the long-standing dogma about inertness of the group 18
elements [1]. This fascinating, albeit exotic field of main-group chemistry has continued
to provide interesting textbook examples of compounds, structures, chemical reactivity
and bonding modalities [2-4]. Noble-gas compounds serve as exemplary molecular
structures well-suited to study and teach fundamental chemical concepts, such as valence
shell electron pair repulsion (VSEPR) model [5]. Indeed, virtually all modern university
textbook on inorganic chemistry contain a section on noble-gas chemistry and the new
editions typically include also some of the novel developments in the field. However, the
pace of experimental synthetic results in noble-gas chemistry has in recent years reduced
to essentially a trickle. It might therefore be assumed that not much remains to be
discovered in this field. Nevertheless, this notion is erroneous.

In this lecture I will describe our efforts to expand the synthetic and structural
chemistry of xenon. This includes the exploration of mechanochemistry as a new
synthetic methodology for the preparation of noble-gas compounds, structural
determination of poorly characterized species by single-crystal X-ray diffraction and 3D
electron diffraction, and the study of noble-gas compounds under extreme conditions of
high pressure in diamond anvil cells in pressure range 10 000-100 000 bar (Figure 1).
Moreover, our recent synthetic work was focused on the synthesis, structural
characterization, and reactivity studies of novel Xe-N- and Xe-O-bonded compounds.

Figure 1. A Merrill-Bassett diamond anvil cell during a single-crystal X-ray diffraction
measurement employing Ag Ka radiation.
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[1] N. Bartlett, Proc. Chem. Soc. (1962) 218.

[2] D.S. Brock, G. J. Schrobilgen, B. Zemva, Noble-Gas Chemistry, In:
Comprehensive Inorganic Chemistry I1: From Elements to Applications, J. Reedijk,
K. Poeppelmeier, Eds., Elsevier, 1 (2013) 755-822

[3] J. R. De Backere, et al., Angew. Chem. Int. Ed. 55 (2016) 11917

[4] M. Lozinsek, et al., Angew. Chem. Int. Ed. 60 (2021) 8149

[5] R.J. Gillespie, Chem. Soc. Rev. 21 (1992) 59.

Acknowledgement: Funding by the European Research Council Starting Grant (950625) under the European
Union's Horizon 2020 Research and Innovation Programme; the Jozef Stefan Institute Director's Fund; the
Slovenian Research and Innovation Agency (N1-0189 and N1-0225), and the Marie Sktodowska-Curie Actions
Postdoctoral Fellowship (10111119) under the European Union's Horizon Europe Research and Innovation
Programme, are gratefully acknowledged.
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COMBINATION OF X-RAY DIFFRACTION AND QUANTUM
CHEMISTRY METHODS FOR CRYSTAL PACKING ANALYSIS
OF HALOGEN SUBSTITUTED ANILINES
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The halogen substituted anilines (Figure 1) are key structural blocks of bioactive
products, medically important compounds and organic functional materials. Therefore,
the study of molecular and crystal structure of such a type of compounds has an immense
importance.

L Kﬂl A o ) RV, Py e
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Figure 1. Crystal packing (on the left) and the energetic vector diagram (on the right) of
o-chloroaniline.

All modern approaches to the molecular crystal structure analysis base on the
comparison of the geometric characteristics of intermolecular interactions. However,
these approaches are useless in many cases: a lot of weak interactions presence, the
specific directed interactions absence, etc.

In the case of halogen substituted anilines the presence only of weak (N/C—H---x,
N-H---N and halogen bonds) types of intermolecular interactions complicates the
description of the crystal structures. It is difficult to define the main structural motif in
the solid state just on the basis of geometrical considerations. Taking into account the
significant attention to halogen bonds in recent years, it is interesting to compare the
crystal structures of the isomers of halogen substituted anilines from energetic viewpoint
and analyze the role of different types of intermolecular interactions. The crystal packing
analysis from energetic viewpoint indicates that the role of halogen bonds in
supramolecular architecture depends on the position of halogen atom in the aromatic
cycle.

Acknowledgement: This project has received funding through the MSCA4Ukraine project, which is funded by
the European Union.
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CTPYKTYPHE TPAHC®OPMALMJE KOMILJIEKCA
AMOHUJYM-BAHATUJI-L-TAPTAPATA HHIYKOBAHE
TNEXUJAPATAIINIOM U PEXUIPATALIMIOM
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VBoheme CTpyKTypHE (ISKCHOMIHOCTH y YBPCTOM CTalmy MOXe ce mnoctuhu
UMUTAlMjOM TIPUPOJAEC U yNOTpeOOM NPHUPOJHUX CYNCTAaHUM Yy KPHCTATHOM
HUHXEHhepCTBy. MelyTuMm, oBa CTPyKTypHa (ICKCHOMIHOCT IOBPEMEHO MOXE OHTH
orpann4aBajyhu gakTop cTaOMIIHOCTH OBUX jeAHE-CHHa, jep CYy MOJUIOKHA Pa3IHIATHM
XEMHJCKUM WIH CTPYKTYpHHM TpaHc(opMalyjamMa u3a3BaHUM (AaKTOpHMa CpeIauHEe U
CHOJBALILUM CTHMYJIyCHMa, YaK M KaJa OHM IOJpa3yMeBajy camo OJyiary HpOMeHY
BJI)KHOCTH WM TemriepaType. Ca cTaHOBHIITA IPUMEHE, OBa CIIOCOOHOCT pearoBarma Ha
CTHMYJIyCe MOXKe OMTH BeoMa AparoleHo cBojcTBo. CTora je oJ CyIUTHHCKE Ba)KHOCTH
ONTHMHU30BATH M TECTUPATH YCJIOBE II0J| KOjUMa ce jaBibajy oxapeheHe CTpyKTypHe
Tpanchopmarmje.

BuHCka KucelqMHa ce y NPHUPOAU jaBjba Y E€HAHTHMEPHO YHCTOM OONMKY (Kao
L-BHHCKA KMCEJIMHA) M CTOTA MIPEICTABIbA OJUTHYAH U JIaKO TOCTYIAH XUPAJIHH JIUTaH] 32
CHUHTE3Y HEOPraHCKO—OpraHcKux marepujaia. Mnak, Opoj koMIuiekca npelia3Hux MeTana
ca L-BMHCKOM KHCEJIMHOM Huje Beiuku (Mame ox 300 yHoca y KemOpuukoj Ganiu
CTPYKTypHUX mojataka). OBO OrpaHHYCHEe MOXE OHTH IIOBE3aHO Ca CIIOKCHUM
NOHAIIAkEM OBE HaM3IJIe] jeIHOCTABHE O-XHAPOKCHKAPOOKCHIIHE KHCENUHE, KOje
3aBUCH 0] EKCIIEPUMEHTATHUX YCJIOBa, KA0 U ca MpobdJIeMUuMa CTAOMITHOCTH KOje HEKU O]
KOMIUIEKCA BHHCKE KHCEJIHMHE IMOKa3yjy y YBPCTOM cTamy. Jla OHMCMO HCTpaKuin
CTaOWITHOCT M TMOHALIAkhe KOMIUIEKCa BHHCKE KHCEIHMHE KOjU pearyjy Ha CTHMYIyce,
MpoyYaBalii CMO aMOHH]jyM-0uc(L-TapTaparo)okcoBanat(IV)-muxunpar. OBo jenumemne
ce Ttpanchopmumie y cyBy ¢asy (NHa)a[V20z(L-tart);] nexuaparaiujom y CyBHM
ycnopuma u y xugpatHy a3y  (NHa)a[V20(L-tart)]-2H.O  peBep3ubmiHoM
pexXuIpaTanijoM Ipy BUCOKHM pellaTUBHUM BiaxxkHocTuma. Kpucranorpadcka aHanmza
rycrute Haenexktpucama (NHa)a[V20z(L-tart),]-2H20 cipoenena je ga 6u ce npoy4miu
Moryhu edektd nmpeHoca HaeJeKTpHcama H3Mel)y Moliekysia JOHOpa W akLenTopa H
OTKpWITH (DHHU AETaJbl BOZOHUYHOT BE3UBAbA.

[1] M. Dunatov, et al., Inorg. Chem. 63 (2024) 163.

3axsannuya: 3axBasbyjeMo ce Ha (PMHAHCH]CKO]j MOApILILIY XpBaTcKe 3akua/e 3a 3sanoct (YUI1-2019-04-7433).
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TRANSFORMATIONS IN AMMONIUM VANADYL
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The introduction of structural flexibility in the solid state can be achieved by imitating
nature and using naturally occurring substances in crystal engineering. However, the
aforementioned structural flexibility can occasionally be a limiting factor for the stability
of these compounds, i.e., they are subject to various chemical or structural
transformations caused by environmental factors and external stimuli, even if these
stimuli involve only a slight change in humidity or temperature. From an application point
of view, stimuli-responsiveness can be a very valuable property. Therefore, it is very
important to optimize and test the conditions under which certain structural
transformations occur.

Tartaric acid occurs in nature in an enantiopure form (as L-tartaric acid) and is
therefore an excellent and readily available chiral ligand for preparing inorganic—organic
materials. Nevertheless, the number of L-tartarte transition metal complexes is not very
large (less than 300 deposits in the Cambridge Structural Database). This could be related
to the rather complex behavior of this apparently simple a-hydroxycarboxylic acid, which
strongly depends on the experimental conditions, as well as to the stability problems that
some of the tartrate complexes exhibit in the solid state. To test the stability problems and
the stimuli-responsive behavior of tartrate complexes, we studied the ammonium bis(L-
tartarato)oxovanadate(1V) dihydrate [1]. This compound transforms into a dry phase
(NHa4)4[V20,(L-tart),] by dehydration under dry conditions and into the hydrate phase
(NHa4)a[V20,(L-tart);]-2H,O by reversible rehydration at high relative humidity.
Crystallographic charge density analysis of the
(NHa4)4[V20(L-tart),]-2H.O was conducted to study possible charge transfer effects
between donor and acceptor molecules and reveal the fine details of hydrogen bonding.

[1] M. Dunatov, et al., Inorg. Chem. 63 (2024) 163.

Acknowledgement: Financial support from the Croatian Science Foundation (UIP-2019-04-7433) is gratefully
acknowledged.
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MHOJIMMOPOUMA MYPUKATAIIMHA
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umeji: milica.bogdanovic@dh.uns.ac.rs

v-JlakToHM (+)-MypHKATAIMH U (—)-MypPHKATAI[IH MPUPOIHH CY AIllCTOTCHUHU KOjU
MOKa3yjy 3amaKeHy aHTHIPOJM(EpaTUBHY aKTHBHOCT IIpeMa HW3BECHUM YOBEYjHUM
ManuranM henwjcknm muHAjaMa [ 1, 2].

PasymeBambe KOMIDIEKCHUX MeljyMOJIEKYJICKUX MHTEpakKHja YHyTap KpHUCTaJIHHX
CTPYKTYypa je KJbY4YHO 3a JIeTaJbHO MPOyYaBambe BHXOBHX CBOjCTaBa U MOHAamama. OBO
pasyMeBame ce yoOuuajeHo MOCTHKE aHATM30M CIICHU(PUIHIX aTOM—aTOM MHTEpaKIyja.
MehyTiM, HenaBHa HcTpakuBama [3] ykasyjy Ha OrpaHWYera OBOI IPHUCTYIIA,
Harnamasajyhu norpedy 3a cBeoOyXBaTHHjOM €BallyalldjoM eHeprija Mel)yMosekyickux
MHTEpaKiyja. Y 0OBOM HCTPaKUBAKY CMO KOPHCTHIIH ,,IPUCTYII LIEJIOT MOJIEKyJa” KaKo
OucMO M3padyyHall €Hepruje MHTepakiMja M OTKPWIN HUXOBY NpaBy XHjepapxujy y
nojuMopdrumMa MypHKaTaluHa.

O6a mnomumopda KpHUCTAJIMILY Yy MOHOKIMHHYHO] IPOCTOPHOj Tpymu P2;.
[IperxoaHo 00jaBibeHa CTPYKTYypa MypHKaTanuHa (o-noauMopd) [4] caapxu camo jenan
MOJIEKYJT Y aCHMETPHYHO] jeIUHHIHN, JOK APYTH MOIMMOP( KOjH je MPEeICTaBIbECH OBIEC
(B-nomuMopd) y acHMETpUYHOj jeAMHHIM CaapKH Ba KpHCTATorpadCcky He3aBHUCHA
MoJiekyJa. Pesynrarn aHanmise okasyjy Aa ¢y OCHOBHE CTPYKTYpPHE jeIMHHIIE TTaKOBamba
ClI0jeBM MOJIEKyJla, NpH dYeMy Cy €EHepruje HHTepakiuja y pacloHy on
—25 no —57 kI mol™ 3a a-nomumopd u ox —31 mo —87 kJ mol™? 3a B-mommumopd. Y
HajjadyuM HMHTepakiujama, MopeJ] BOAOHWYHOI Be3MBama, JUCHEP3Uja JTOMHHUpPA HaJ
eIIEeKTPOCTATHKOM.

[1] V. Popsavin, et al., Bioorg. Med. Chem. 18 (2008) 5182
[2] B. Sreco, et al., Tetrahedron 67 (2011) 9358

[3] A.J. Edwards, et al., Faraday Discuss. 203 (2017) 93
[4] Y. Fall, etal., Tetrahedron Lett. 52 (2011) 5983.

3axsannuya: Vctpaxupama je mHoapkano MHHHCTapCTBO HayKe, TEXHOJOIIKOT pa3Boja M HHOBalUja
Peny6muke Cp6uje (EB. 6p. 451-03-66/2024-03/200125 u 451-03-65/2024-03/200125), Hemadko—CpricKu
GuiatepanHu npojekar: IIprMeHa KBaHTHO-KpUCTANOrpadcKux METoza y IMpOIINPEHOj PyTHHCKO] PEHATCHCKO]
CTPYKTYpHO] aHanu3u Maiux mosekyia (Es. 6p. 337-00-253/2023-05/12) u uctpakusauku npojexar Cpricke
akanemuje Hayka u ymetHoctH (EB. 6p. F-130).
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y-Lactones (+)- and (-)-muricatacin are naturally occurring acetogenins that show
remarkable antiproliferative activities against a panel of human malignant cell lines [1,
2].

Understanding the intricate intermolecular interactions governing crystal structures
is pivotal for elucidating their properties and behaviors. Traditionally, this comprehension
has been achieved through the analysis of specific atom—atom contacts. However, recent
studies [3] have unveiled the limitations of this atom-centric approach, highlighting the
necessity for a more comprehensive evaluation of intermolecular interactions. In this
study, we employ a whole-molecule approach to calculate interaction energies and
unravel the true significance of intermolecular interactions in muricatacin polymorphs.

Both muricatacin polymorphs crystallize in a monoclinic crystal system within the
P2, space group. The previously reported muricatacin structure (denoted o) features a
single molecule in the asymmetric unit [4]. Here, we report a second polymorph structure
of muricatacin (denoted B), distinguished by the presence of two identical molecules in
the asymmetric unit.

Results have shown that basic structural units in both polymorphs are layers of
molecules within which interaction energies are in the range from —25 to —57 kJ mol™
for the a polymorph and from —31 to —87 kJ mol™ for the B polymorph. Despite classical
hydrogen bonding, in the strongest interactions dispersion dominates over electrostatics.

[1] V. Popsavin, et al., Bioorg. Med. Chem. 18 (2008) 5182
[2] B. Sreco, et al., Tetrahedron 67 (2011) 9358

[3] A.J. Edwards, et al., Faraday Discuss. 203 (2017) 93
[4] Y. Fall, etal., Tetrahedron Lett. 52 (2011) 5983.

Acknowledgement: This research was supported by the Ministry of Science, Technological Development and
Innovation of the Republic of Serbia (Grants No. 451-03-66/2024-03/ 200125 & 451-03-65/2024-03/200125),
German—Serbian joint scientific co-operation project: Application of quantum-crystallographic methods in
extended routine X-ray structural analysis of small molecules (Grant No. 337-00-253/2023-05/12) and research
project from the Serbian Academy of Sciences and Arts (Grant No. F-130).
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CTYAUJA UYBPCTOI' CTAIbA HOBUX JEJAUIBEIbA CA Xe—N
BE3AMA
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VY Behunu jenumemna kcenona(ll), atom mIeMeHUTOr Taca je Be3aH caMo 3a (uyop.
MelyTtum, y nurepaTypu Cy Takol)e NpHjaB/beHH M HEKU IIPUMEPH Y KOjuMa J0JIa3u 10
popmupama Xe''-N Besa [1-4]. CuHTE3a OBUX jeIN-EHba j€ EKCIIEPUMEHTAIIHO 3aXTeBHA
300T HBHUXOBE TEPMalHE HECTAOMIIHOCTH M OCETJBHBOCTH Ha Ba3lyX, IITO OTPaHWYaBa
JlaJbe UCTPAKUBAGE BUXOBE HHTEPECAHTHE XEMH]€ U XEMHUjCKHX CBOjCTaBa.

V oBoM panmy, xemuja Xe''-N-Be3aHux jenumema IPOIIMPEHA j& PEaKIHjoM
[[MjaHOTeHa, HajjeTHOCTaBHU]j€ TUTOIHE Sp-XUOpHIM30BaHe a30THe 6ase, ca coiu [XeF]*.
CuHTe3a M KpHUCTalu3alMja Ha HUCKOj TEMIlepaTypd OMOTYNMIIM Cy HU30J0Bame M
CTPYKTYPHY KapakTepu3alldjy IpBOTr IMpuMepa OHC-KOOPAWHOBaHE a30THE Oase ca
ocralymMa IIEMEHUTOT raca. Y OBOM je/IMbeerby JoNasu J1o npeypehusama duyopuia
Ha COOHOj TemrepaTypu Ja Ou ce joOuia co ca jeIMHCTBEHMM MOJAIMTETOM Be3a
C=N—Xe (Cauka 1). 6-pyIie Ha M0JapU30BaAHUM ATOMHMAa KCEHOHA YHHE OBO jE€UILEHHE
WHTEPECaHTHUM peareHCOM 3a CTy/AWje MelyMOJIeKYyJICKMX HWHTEpakifja Be3HBamba
IUIEMEHUTHX racoBa U AaJby nuBep3udukanujy xemuje kcenona(ll).

As

Cuanka 1. Kpucransa cTpykTypa HOBOT jenumema ca Xe''-N-Besom.

[1] A. A. A Emara, G. J. Schrobilgen, J. Chem. Soc. Chem. Commun. (1987) 1644
[2] A. A. A Emara, G. J. Schrobilgen, J. Chem. Soc. Chem. Commun. (1988) 257
[3] B. Fir, M. Sc. Thesis, McMaster University (1999)

[4] G.L.Smith, etal., Inorg. Chem. 50 (2011) 12359.

3axseannuya: OBaj pan je ¢unancupan y3 moxapuiky CrapTuHr rpanta EBpomnckor
ucrpaxuBaukor casera (ERC) y oxBupy IIporpama 3a MCTpakMBarme W HWHOBAIIHjE
Xopuzon 2020 Esporicke yHuje (YroBop o rpanTy 0poj 950625).
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In the majority of xenon(ll) compounds, the noble-gas atom is bonded only to fluorine.
However, a limited number of examples in which Xe"-N bond is formed were also
reported in the literature [1-4]. The synthesis of these compounds is experimentally
challenging due to their thermal instability and air sensitivity, which hinders further
exploration of their interesting chemistry and chemical properties.

In this work, the chemistry of Xe'—N-bonded compounds was expanded by reacting
cyanogen, the simplest ditopic sp-hybridized nitrogen base, with a [XeF]* salt. The
low-temperature synthesis and crystallization enabled the isolation and structural
characterization of the first example of a nitrogen base bis-coordinated by noble-gas
moieties. This compound undergoes a formal fluoride rearrangement at room temperature
to afford the salt with a unique C=N—Xe bonding modality (Figure 1). The c-holes on
polarized xenon atoms render this compound an interesting reagent for studies of
intermolecular noble-gas bonding interactions and further diversification of xenon(ll)
chemistry.

0" —% o
Xe ==

I As
r—-____\-; o s

Figure 1. Crystal structure of a novel Xe'"-N-bonded compound.

[1] A. A. A Emara, G.J. Schrobilgen, J. Chem. Soc. Chem. Commun. (1987) 1644
[2] A.A. A Emara, G.J. Schrobilgen, J. Chem. Soc. Chem. Commun. (1988) 257
[3] B. Fir, M. Sc. Thesis, McMaster University (1999)

[4] G.L.Smith, etal., Inorg. Chem. 50 (2011) 12359.
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Pa3Boj mpOTOHCKHUX MPOBOIHUKA KOjU pearyjy Ha CTUMYJIaHCE OJ1 MHTepeca je 300T
MPaKTUYHE MIPUMEHE, HIIp. ocio0alhame JIeKoBa, CeH30pU, MeMopuja U auciuie] ypehaju,
amu ¥ paan 0oJber pasyMmeBama myTeBa TpaHcmoprta mpoTona [1]. IMosHarto je ma ce
TPaHCIIOPT MPOTOHA OJ[BHja IMPEJACKOM IPOTOHA MPEKO MPEKe BOJOHUYHHUX Be3a, a
KOOD/JIMHAIIMOHA jeIUbeha Cy CE MoKa3alia Kao 3aHUMJbUBU CHCTEMH 32 MOJICIOBAHE
Mpeka OBHX Be3a 300T mupoKor crekrpa Moryhux xoHpurypamuja. HajjenaoctaBamja
MeTosia yBohema MPOTOHCKMX Hocaya je yrpaljuBame koHTpajoHa nomyT HzO*, NH4",
(CH3)2NH2", u ap. koju he u3rpaautu joHCKO jenumberme. OBH KOHTPAjOHH CTBApajy
KaHaJie Kpo3 Koje ce MPOBOoJIe NPOTOHN (GOpMHUpPaeM BOJOHHYHKX Be3a ca MOJEKYInMa
BOJIe WM JPYI'MM  KOHCTUTyeHTHMa. Mako nBommmensmoHamHe (2D) w
TpoauMeH3noHanHe (3D) cTpyKType 4YecTo KapaKkTepHlle BHCOKa IPOBOIJBHMBOCT
MIPOTOHA, ¥ HUCKOJMMEH3HOHAJIHE CTPYKTYpe MOI'Y MOKa3aTH U3y3eTHY IPOBOJJBUBOCT
MIPOTOHA MyTeM JIaHIla BOJOHUYHUX Be3a, Oyayhu ja mana 3anpeMuHa myInbiHa MOXe
OuTH MOBOJHHA 3a Mperna3ak mpoTona [1, 2].

HcnuTaHa je IpoTOHCKA MPOBOAJEUBOCT MOHOHYKJICAPHUX jeIHOANMEH3MOHAITHIX
(1D) jemumema Fe(lll) ca NHs*, (CHs)2(CoHs)NHY,  (CH3)(CoHs).NH* u
(CH3)(C2Hs)sNH* kontpajornma [3]. [Tope Tora, mpoy4aBaH je TpaHCIOPT IPOTOHA 3a
CTPYKTYypHO OKapaKTepHCaHa XeTepoMmeTaiHa jeaumema, 2D [Mn''Cr'''], u omna xoja
cagpke  MoHOHykneapHe jemunune, [Co''Cr'],  ca  (CHs)2(CoHs)NH*  wm
(CH3)(CoHs)oNH™ [1, 2]. YTBpheHo je aa cy, yMecTo JUMEH3HOHAIHOCTH, 33 JOOUjambe
Marepujaia ca BHCOKOM TMPOBOAJBMBOLINY  HM3Y3€THO BaXKHHM 3aCTYMJBEHOCT
NIPOTOHOBAHUX HOCaya TIPOTOHA KOjU HWMajy YJOry JIOHOpa HpOTOHA, Opoj
HEMPOTOHOBAHUX MECTa KOja MMajy YJIOry aklenTopa NpoToHa, Kao U euKkacaHOCT myTa
TPAHCIIOPTAa MPOTOHA KOjH CE CACTOjH OJ1 MPEXE BOJOHUUHKX Be3a.

[1] A. Lozanci¢, et al., J. Alloys Compd. 986 (2024) 174087
[2] A. Lozanci¢, et al., Inorg. Chem. 62 (2023) 9418
[3] M. Juri¢, et al., CrystEngComm 26 (2024) 1892.

3axsannuya: OBaj pan je puxancupa o ctpane Xpparcke Hayuse donnauuje (UI1-2019-04-5742).
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PROTON CONDUCTIVITY OF
HOMO- AND HETEROMETALLIC COMPOUNDS OF
DIFFERENT DIMENSIONALITY CONTAINING
(ALKYL)AMMONIUM CATIONS
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Sanja Burazer 2 @ https://orcid.org/0000-0002-5266-5827,
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The development of proton conductors that respond to stimuli is of interest not only in
terms of practical applications such as drug delivery, sensors, memory, and display
devices, but also to gain a better understanding of proton transport pathways [1]. It is well
known that proton transport occurs by proton hopping over a network of hydrogen bonds
(H-bonds), and coordination compounds have proven to be interesting systems for
modeling H-bond networks due to the wide range of possible configurations. The simplest
method of introducing proton carriers is to embed a counterion such as hydronium (HsO")
or ammonium [NH.*, (CHs)2NH2",...], forming the charged compounds. The counterions
create proton-conducting channels by forming H-bond arrangements with the guest water
or other constituents. Although two-dimensional (2D) and three-dimensional (3D)
assemblies often exhibit high proton conductivity, low-dimensional structures can also
exhibit excellent proton conductivity via the H-bonding chain, as a small void space can
be advantageous for proton hopping [1, 2].

We have investigated the proton conductivity of mononuclear and one-dimensional
(1D) iron(111) compounds, prepared and characterized in our group, containing NH4*,
(CH3)2(C2Hs)NH*, (CHs)(C2oHs),NH* and (CHs)(C2Hs)sNH* as counterions [3]. In
addition, proton transport was also studied for structurally characterized heterometallic
compounds, 2D [Mn"Cr'""] and those containing mononuclear units [Co"Cr''"], all with
(CH3)2(C2Hs)NH* or (CH3)(C2oHs):NH* [1, 2]. From the obtained studies, it can be
confirmed and concluded that the amount of protonated proton carriers acting as proton
donors, the number of non-protonated sites acting as proton acceptors, and the efficient
proton transport pathway consisting of an H-bonding network are extremely important to
obtain materials with high conductivity, rather than their dimensional arrangement.

[1] A. Lozanci¢, et al., J. Alloys Compd. 986 (2024) 174087
[2] A.Lozan¢i¢, et al., Inorg. Chem. 62 (2023) 9418
[3] M. Juri¢, et al., CrystEngComm 26 (2024) 1892.

Acknowledgement: This work was funded by the Croatian Science Foundation (IP-2019-04-5742).
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CTPYKTYPA KOMIUIEKCA LHUHKA(I1) CA HOBOM
NN POBOM BA3OM 2,6- IMALHETHJITINPUINHA
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Cpouja
umeja: marijana.kostic@dh.uns.ac.rs

Kem0Opuuka kpuctamorpadcka 6a3a mogaraka uMa mpeko 2500 ctpykrypa [lndosux
0aza 2,6-uaneTHIIMPHIMHA U BbUXOBHX KOMIUIEKca. Mel)y oBuM jenumemMa onrucane
Cy CTPYKTYypE CaMo JIB€ KOMIUIEKCHE COJIM KOje CaJIpiKe IepUBaTe aMHHOTBAaHUANHA U KO/
kojux I1Ingora 6a3za 2,6-uaneTHINUPUANH-aMHHOTBAHUIMH UMa YJIOTY jJOHA CYyHPOTHOT
HaenekTpucama [1]. Y oBoM pajy ommcaHu Cy CHHTE3a M CTPYKTYpHA KapaKTepH3alluja
npBor koMrutekca nuHka(Il) ca acumerpuanom Iludorom 6a3om 2,6-1uane THINUPUIAH-
THOCEMHUKapOa3ua 1 aMHHOTBaHHUMHA.

Kyt monokpuctamu komiuiekca [Zn(L—H)]ClI (rze je L — Hludosa 6a3a (mowno)-
2,6-mane THIMHPUANH-THOCEMUKapOa3naa M aMHHOTBaHUAWHA), Ydja je MOJIEKYJICKa
CTPYKTypa MpHKa3aHa Ha caumu 1, 1oOMjeHH Cy TEeMIDIATHOM CHHTE30M Y peakIuju
(MOHO)-2,6-THalle THITHPUINH-THOCEMUKapOa3naa, aMUHOI'BaHHUIMHA, 3¢
Zn(CH3CO0),-2H,0 (moscku oxuoc 1:1:1), y eraHoickoM

pactBopy. Koopmunaunuja Illudose 6Gaze je NszS -3
TeTpaseHTarHa. [lakoBame CTPYKTypHHX jenHHUIEA Iyx D- I“Q of
oce MPUKa3aHO je Ha <@ 2

cuu 2. [Zn(L—H)]Cl je mpBu KoMIUTEKC KO KOjeT jeaH O
JIBa a30METMHCKa aToMa a3oTa 2,6-IualleTHINMPHAMHA HE g a 9
rpajy KOOPIMHATHBHY B3y ca rpaauresbeM KomIuiekca [1]. J -
Kpucmanoepagcxu nodayu: MOHOKIMHUYHH CHCTEM, e
12/a, a=16,4930(8), b=13,2858(4), c=15,6229(7) A,
f=15,6229(7)°, V = 3037,6(3) A%, Z = 4. Yraumagame ca F?
(219 mnapamerapa) gano je R;=0,037, wR, = 0,086,
S = 1,05, 3a cBe nomatke n R1 = 0,033 3a 3665 youenux Cauxka 1. Monekyscka
pednekcuja ca | > 20(1). crpykrypa [Zn(L-H)]CI.

[1] C.R. Groom, et al, Acta Crystallogr. B: Struct. Sci. Cryst. Eng. Mater. 72 (2016)
171.

3axeannuya: VcTpaxuBama je (UHaHCHpaIo MUHHCTapCTBO HayKe, TEXHOJIOIIKOI pa3Boja M HHOBAIMja
Pemy6muke Cp6uje (EB. 6p. 451-03-66/2024-03/200125 n 451-03-65/2024-03/200125).
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STRUCTURE OF ZINC(11) COMPLEX WITH NOVEL SCHIFF
BASE OF 2,6-DIACETYLPYRIDINE
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The Cambridge Structural Database encompasses over 2500 structures of Schiff base
derivatives of 2,6-diacetylpyridine. It is noteworthy to highlight that among them, the
only compounds with aminoguanidine derivatives are two complex salts in which there
is no coordination of the Schiff base 2,6-diacetylpyridine-aminoguanidine, which acts as
a counterion in these structures [1]. This paper describes the synthesis and structural
characterization of the first zinc(ll) complex with an asymmetric Schiff base of 2,6-
diacetylpyridine-thiosemicarbazide and aminoguanidine.

The template synthesis reaction of (mono)-2,6-diacetylpyridine-thiosemicarbazide,
the chloride salt of aminoguanidine, and Zn(CH3COOQ)2-2H,0O (molar ratio 1:1:1), in
ethanol, gave yellow single crystals of the complex [Zn(L-H)]CI (L — Schiff base of
(mono)-2,6-diacetylpyridine-thiosemicarbazide and aminoguanidine).

In this complex, Schiff base adopts tetradentate
NsS coordination (Figure 2). This is the first example
of a zinc(ll) complex where one of the two azomethine
nitrogen atoms of 2,6-diacetylpyridine is not
coordinated to the metal atom [1]. The zinc atom is in
a distorted square-pyramidal environment surrounded
by azomethine, imine, and pyridine nitrogen atoms,
and thiohydrazide sulfur atom in the basal plane, while
one chlorido ligand is in the apical postion (z = 0.31).

Crystallographic data: monoclinic  crystal
system, 12/a, a = 16.4930(8), b = 13.2858(4),
¢ =15.6229(7) A, p = 15.6229(7)°, V = 3037.6(3) A3,
Z = 4. Refinement based on F? (219 parameters):
R; = 0.037, wR, = 0.086, S = 1.05, for all data, and
R1 = 0.033 for 3665 reflections with 1 > 24(1).

[1] C.R. Groom, et al, Acta Crystallogr. B: Struct. Sci. Cryst. Eng. Mater. 72 (2016)
171.
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INIOPEBEIBLE CTPYKTYPA AJINO-KETO PEAYKTASE 1113
(AKP1113) ¥ AITIOITPOTEUHCKOJ ®OPMHU U Y KOMIIVIEKCY
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ITo3HaBame cTpyKTypa anmo-kero peaykrasa norrnopoamie 111, mehy xojuma je n
AKPIII3, om wm3y3eTHOr je 3Hadaja y3uMmajyhm y o0O3Up YJIOTy OBOI' €H3UMa Yy
(DM3HOJIONIKMM YCJIOBHMA Ka0 W Y HACTAHKY M Pa3BOjy PA3IMUYHUTHX OOJNECTH, Y IPBOM
pely KaHIepa OCeTJbUBHX Ha CTEPOHIHE XOPMOHE M y INPOIECY CTUIama OTIIOPHOCTH
pasiMUUTUX BpCTa KaHIEpa Ha XEeMHOTepamujy. Y OBOM paay je KpucaiucaHa
xeTepoiorHo ekcrnpumupana xymaHa AKPII[3 y amomporemnckoj ¢opmu u ca
WHXUOUTOPOM KOjU je TEeTpa3oJIHU JAepuBaT Xy4HHMX KucenuHa. Oba Kpucranma cy
nudpakTosana ucnos 2 A mro je oMoryhmio yBus y aetasbe CTpyKType aKTHBHOT MecTa
eH3uMa 0e3 HHXUOUTOpa, ¥ Ca CTCPOUTHUM TETPA30JIHUM HHXUOUTOPOM. YTBpleHo je na
MOCTOj€ 3HaYajHE pa3jIvKe y MO3UIUOHHPalky KJbYYHUX aMHMHOKHCEIIMHA U3 KaTaJUTHYKe
TeTpaJie U CTEPOMJHMX IlIeloBa akTUBHOT Mecta m3Mmel)y oBa nBa monena. HaBexenu
pesyiTaTd MOTY CIYXKHTH Kao TIIOJla3Ha OCHOBa 32 MOJICKYJIICKO MOJIETIOBame H
JM3ajHUpame criennpUIHIjHUX jeInbera ca jaunM ahuHUTeTOM Be3nBama 3a AKP1113.

3axeannuya: VcTpaxuBama je (UHaHCHpaIo MUHHCTapCTBO HayKe, TEXHOJIOIIKOI pa3Boja M HHOBAIMja
Pemy6mike Cp6wuje (EB. bp. O 172021 u JIC50).
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COMPARISON OF ALDO-KETO REDUCTASE 1C3 (AKR1C3)
STRUCTURES IN APOPROTEIN FORM AND BOUND TO
BILE-ACID FUSED TETRAZOLE INHIBITOR
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Understanding the structure of the aldo-keto reductase subfamily 1C members, including
AKRI1C3, is very important, given the role of this enzyme in physiological conditions as
well as in the progression and development of diseases, including steroid hormone-
sensitive cancers. These enzymes are also involved in developing resistance to
chemotherapy in different types of cancer. In this study, recombinant human AKR1C3
was crystallized in apoprotein form and with a tetrazole-fused bile acid inhibitor. Both
crystals diffracted well below 2 A, allowing us to see the details of the enzyme's active
site with and without the steroid tetrazole inhibitor. Significant differences between these
two models were found in the positioning of amino acids from the catalytic tetrad and
steroid pockets of the enzyme active site. The results of this work can be used as a starting
point for molecular modeling and structure-aided design of compounds with stronger
binding affinity for AKR1C3.
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CHUHTE3A M CTPYKTYPHA KAPAKTEPU3AIINJA HOBUX
COJIA KOJE CAJIP’KE JEJUHCTBEHE
[MIVF3(XeF2)s]* (M = Pd, Pt) KATJOHE
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Xemuja nepuBata kceHoH(II)-pmyopuna npencraBiba HajBHIIE M3ydaBaHy o0JacT
XeMHje IJICMEHUTHX racoBa, 3aXBaJbyjyli TOME IITO je OBOM IOJIA3HOM CYIICTAHIIOM
PENIaTHBHO JIAKO PYKOBATH y mopeljermy ca jenbemhiMa BUIIeT OKCHIAIIMOHOT cTama [1].
Kao cpemme jaka JlymcoBa 0aza, XeF, pearyje ca jakum (IyoIqua-aKIeITOPCKAM
nentaduyopuauma (AFs) npu demy Hactajy jeaumerba tuna [ XeaFs][AFs], [XeF][AFs],
n [XeF][AoF11], muckperne crpykrype [2]. Hacympor tome, y peakmmju XeF. ca
teTpadayopuauMa Merana, Kao cnabujum JlyHcoBMM KHCenMHaMa, J0Ja3M 10
(dopMupama OTUTOMEPHUX U TOJMMEpPHUX cTpykrypa [3, 4]. OBme majemo cuHTE3y
[XesFs][MF3(XeF2)s][AsFe]. (M = Pd, Pt) (Ciuka 1) ¥ BHXOBY CTIPYKTypHY
KapakTepu3auujy. MOHOKpUCTaNM OBUX jeiumCHha JOOHjEHH Cy  CIIOpOM
KpUCTanu3alujom u3 anxuaposanux HF pacteopa koju cy caapxkanu [MVFe]?™ u [AsFs]”
anjone. HoBu muckpernn katjoru [MFs(XeF2)s]® mpenacraBmajy mpBe mpumepe
jenumema y kojuma je Bume XeF» koopaunoano 3a jenan M"Y uentap.
[XezFs][PtFs(XeF2)s][AsFs]2 je Takohe mpBo crpykrypHO okapakrepucano Xe''-Pt'V
jeIMmemne, MTOo je BakHO ucTahm, jep ce cyMma n1a je MoJekyl XeF» koopanHoBaH ca
PtV u y mpeoMm jemumemy miuemenutor raca, XePtFs, koje je M mame OCKymHO

OKapaxkTepucaHo [5].
a

T

b
b
@

@Xe
©Pd
CAs

5 7

Cauka 1. Acumerpuuna jenununia [ XeoFs][PdFs(XeF2)s][AsFs]2 (enumnconan
npukaszanu ca 50% BepoBaTHohe).

[1] M. Tramsek, B. Zemva, Acta Chim. Slov. 53 (2006) 105

[2] F.O. Sladky, et al., J. Chem. Soc. A (1969) 2179

[3] K. Lutar, H. Borrmann, B. Zemva, Inorg. Chem. 37 (1998) 3002
[4] K. Radan, etal., Angew. Chem. Int. Ed. 53 (2014) 13715

[5] L. Graham, etal., Coord. Chem. Rev. 197 (2000) 321.
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SYNTHESIS AND STRUCTURAL CHARACTERIZATION OF
THE NOVEL SALTS CONTAINING UNIQUE
[M'VE3(XeF2)s]* (M = Pd, Pt) CATIONS
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The chemistry of xenon(ll) fluoride derivatives represents the most extensively studied
area within the realm of noble-gas compounds, due to the relative ease with which the
parent xenon difluoride can be handled in comparison to its higher oxidation state
relatives [1]. The reactions of XeF;, a moderately strong Lewis base, with strong fluoride
ion-accepting pentafluorides (AFs) result in the formation of compounds of the type
[XeaFs][AFs], [XeF][AFs], and [XeF][AzF11], which have discrete structures [2].
Conversely, when metal tetrafluorides, which are weaker Lewis acids, are reacted with
XeF, they form compounds with oligo- or polymeric structures [3, 4]. In this contribution,
we report on the synthesis of [XeFs][MFz(XeF2)s][AsFe]. (M = Pd, Pt) (Figure 1) , and
their structural characterisation. Single crystals of the compounds were prepared by slow
crystallisation from anhydrous HF solutions containing [M'VF¢]*~ and [AsFg]™ anions. The
novel discrete [MF3(XeF;)s]* cations represent the first examples of multiple XeF;
molecules coordinating to a single M'V centre. [XezFs][PtFs(XeF2)s][AsFe]: is also the
first Xe"-Pt"v compound to be structurally characterised, which is noteworthy because
the coordination of XeF; to Pt is also suspected to occur in the structure of the first
noble-gas compound, XePtFs, which remains poorly characterised [5].

. \(
X 7 S5

@Xe
©Pd
Figure 1. Asymmetric unit of [XezFs][PdFs(XeF2)s][AsFs]2 (50% probability
ellipsoids).

[1] M. Tramsek, B. Zemva, Acta Chim. Slov. 53 (2006) 105

[2] F.O. Sladky, et al., J. Chem. Soc. A (1969) 2179

[3] K. Lutar, H. Borrmann, B. Zemva, Inorg. Chem. 37 (1998) 3002
[4] K. Radan, etal., Angew. Chem. Int. Ed. 53 (2014) 13715

[5] L. Graham, etal., Coord. Chem. Rev. 197 (2000) 321.

29" Conference of the Serbian Crystallographic Society



26 YcmeHa caodwiuera

CTABMJIM3ALIMJA 2D IEPOBCKUTA IOCPEJACTBOM
MEIIOBUTHUX XAJTOI'EHU/HUX AHJOHA
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Jok cy orpaHnuema y u300py crejcepa 3HadajHO Mama 3a 2D mepoBCKHTE Y
nopehemy ca 3D mepoBckHTHMa, OONMK je M Jajbe IOJUIOKAH OTpaHHYCEHUMa 300T
BEJIMYMHE HEOPTaHCKOT [ena u3Meljy 4eTupu cycenHa oKTaeapa Koju nenie TeMeHa. [la
OMCMO WCTpaXWIM YyTUIA] TpaHama KaTjOHCKUX crejcepa 3a  Qopmupame
Ruddlesden—Popper (RP) crpykrypa (Cauka 1), cipoBesu cMo cB€OOYXBaTHY aHAIM3y
CTpyKTypa (opMupanux kopumhemeMm Tepu-OyTHs amoHujyM KatjoHa (t-BA) [1]. 3a
pa3UKy OJf YUCTUX OpoMHIa M YUCTUX jOoOuJa, KOju J0Boje N0 (opmupama 1D
CTPYKTypa, ynoTpeba Melmanux xanorenuaa omoryhasa ¢opmupame t-BAPbBral, RP
MIEPOBCKUTHE CTPYKTYypE ca CHeUUPUIHNM PEJOCIIeIOM OPOMHUIHUX U JOTUIHUX aHjoHA.
t-BA cnejcep, ynpkoc CBOM pa3rpaHaTOM U BOJTYMHHO3HOM OOJIMKY KOjH CIIpedyaBa BEeHO
ny0sjbe mpoiaupame, Moxe na (opMupa 3HayajHe BOJOHHYHE Be3e KoOje IOBOZIE
crabmmm3anuje RP ckiomna ako je HeopraHCKH [ien AU3ajHAPaH Tako J1a OpOMUTHH aHjOHH
3ay3uMajy TepMHUHAJIHE aKCHjallHe TIO3WIlje, MOK jONWAHHA AaHjOHH 3ay3UMajy
eKBaTOpHjajHe mo3unyje. [IoCTUIII cMO W3Y3eTHO ciarame n3Mel)y eKcrepruMeHTaIHO
onpeljeHUX U TEOPUjCKU MpeABHl)eHUX CTPYKTypa Kopuctehu riiobanHy ontuMu3anujy
myTeM anroputMa minima hopping 3a cmojeBute mepoBckute [2], wayctpyjyhu
cnocoOHocT npeaBubama cTpykrype RP mepoBckura m MaHumysicamba HEepOBCKUTHOM
CTPYKTYPOM KPO3 pallOHAJIaH JU3ajH HEOPraHCKOT [lera.

~ 1D
4‘ ™ PEROVSKITE

= 2D NON-
PEROVSKITE

Branched 2D RP
spacer PEROVSKITE

Camka 1. RP cTpykTypa ca BOIyMHHO3HHUM KaTjOHOM-CIIEjCEPOM 32 YUCTE M MELIOBUTE
XaJIOrCHUIC.

[1] J. Ov¢ar, et al., Chem. Mater. 34(10) (2022) 4286

[2] J. Ov¢ar, et al., Phys. Rev. B 107 (2023) 174109.
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STABILIZATION OF 2D PEROVSKITES VIA MIXED HALIDE
ANIONS

Jasminka Popovié * ® https://orcid.org/0000-0003-0800-2249,
Aleksandra Djurisi¢ ® @ https://orcid.org/0000-0002-5183-1467,
Juraj Ovéar 2, Ivor Lonéari¢ 2 @ https://orcid.org/0000-0002-5554-4641

2 Ruder Boskovié Institute, Zagreb, Hrvatska; ® Hong Kong University, Hong Kong
e-mail: jpopovic@irb.hr

While the restrictions on the choice of spacers are greatly relaxed for 2D perovskites
compared to 3D perovskites, the shape is still subject to limitations due to the size of the
inorganic pocket between four adjacent corner-sharing octahedra. To investigate the
effect of the spacer cation branching on the formation of Ruddlesden—Popper (RP)
structures (Figure 1), we performed a comprehensive investigation of structures formed
using tert-butyl ammonium (t-BA) [1]. In contrast to pure bromides and pure iodides, that
lead to the formation of 1D assemblies, the use of mixed halides enables the formation of
the t-BA2PbBr2l; RP perovskite structure with the specific ordering of the bromide and
iodide anions. The t-BA spacer, despite its branched and bulky shape that prevents its
deeper penetration, is able to form significant H-bonds that lead to the stabilization of the
RP assembly if the inorganic pocket is designed in such a way that the bromide anions
occupy terminal axial positions, while the iodides occupy equatorial positions. We obtain
excellent agreement between experimentally determined and theoretically predicted
structures using global optimization via a minima hopping algorithm for layered
perovskites [2], illustrating the ability to predict the structure of RP perovskites and to
manipulate the perovskite structure by the rational design of the inorganic pocket.

¢ PEROVSKITE

= 2D NON-
PEROVSKITE

Branched 2D RP
spacer PEROVSKITE

Figure 1. RP structures with bulky spacer cation for pure and mixed halides.

[1] J. Ovc¢ar, et al., Chem. Mater. 34(10) (2022) 4286
[2] J. Ovéar, et al., Phys. Rev. B 107 (2023) 174109.
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KCEHOH-KUCEOHUK-BE3AHU KATJOH [H2NC(F)OXeF]*

Kristian Radan # @ https://orcid.org/0000-0003-4554-3976,
Valentina Milaginovi¢ 2 @ https://orcid.org/0000-0001-6761-876X,
Miha Virant 2 @ https://orcid.org/0000-0002-5919-3631,

Matic Lozinsek 2 @ https://orcid.org/0000-0002-1864-4248

& Jozef Stefan Institute, Ljubljana, Slovenia
umejn: Kristian.radan@ijs.si

CrpykTypHa xeMuja jequmerma kceHoHa(ll) yriaBHoM je mpencraBibeHa BpcTama y
kojuma JlyrcoBa kucennHa katjoH XeF* unTeparyje ca GpayopuaHuM aHjOHOM Y YBPCTOM
CTamy Ipeko GuyopuaHor Mocta. C Ipyre cTpaHe, KHCEOHUYHN TOHOPCKHU JIMTaHIH KOjH
ce noHariajy kao Jlyucose 6a3e npema XeF" kaTjoHy, cabo Cy HCTPaKEHU U OTPaHUYCHU
Cy Ha caMO TpH TMpuMepa KaTjoHCKuX anykata, u To: [FSOsz—(XeF)2]" [1],
[(FC)2:SO—XeF]* [2] u [FsCC(NH2)O—XeF]™ [3], oa kojux je camo mpBHU
KpHcTaorpad)cKu OkapakTepucas [4].

Y oBoM pamy, exkBuMmonapHe konuuune KapOamowmn-¢uyopuna (NH.COF) u
[XeF][AsFs] pearosane cy Ha HEHCKOj Temmeparypu y Gessognom HF. ®dopmupame
anykTHor KatjoHa KceHOH—KuceoHuK [HoNC(F)OXeF]* (Cnmka 1) xao [AsFs] -conu
noTBp)EHO je PEHATCHCKOM CTPYKTYPHOM AQHAIM30M MOHOKpHCTalda Ha HHCKO]
TEMIIEpaTypy U HUICKOTEMIIEPATYpPCKOM PaMaHCKOM CHIEKTPOCKOITH]OM.

e—¢

Xe F

Ciuka 1. Kpucranua crpykrypa katjona [HoNC(F)OXeF]*. Tepmantu enurcousiu cy
HaIpTaHU Ha HUBOY BepoBaTHohe o1 50%.

[1] R. J. Gillespie, G. J. Schrobilgen, Inorg. Chem. 13 (1974) 1694
[2] R. Minkwitz, W. Molsbeck, Z. Anorg. Allg. Chem. 612 (1992) 35
[3] G. J. Schrobilgen, J. M. Whalen, Inorg. Chem. 33 (1994) 5207
[4] R. J. Gillespie, et al., J. Chem. Soc., Dalton Trans. (1977) 1003.

3axeannuya: OBaj pax cy mozapxamu Iloyetnnm rpant EBpomckor ncrpaxkuBaukor caBeta (950625) u
MOCTIOKTOpCKa ctuneHauja Marie Skiodowska-Curie (10111119) y oxBupy mporpama Xopuzont 2020 u
Xopusont EBpomna, mporpaMu 3a ucTpaxxuBame 1 HHOBaIwje EBporncke yHuje.
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THE XENON-OXYGEN-BONDED CATION [H2NC(F)OXeF]*

Kristian Radan # @ https://orcid.org/0000-0003-4554-3976,
Valentina Milaginovi¢ 2 @ https://orcid.org/0000-0001-6761-876X,
Miha Virant 2 @ https://orcid.org/0000-0002-5919-3631,
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& Jozef Stefan Institute, Ljubljana, Slovenia
e-mail: kristian.radan@ijs.si

The structural chemistry of xenon(ll) compounds is largely represented by species, in
which a Lewis acidic XeF* cation interacts with a fluoridoanion in the solid state by
means of a fluoride bridge. On the other hand, oxygen donor ligands acting as Lewis
bases towards the XeF* cation remain poorly explored and limited to only three examples
of adduct cations, namely: [FSOs;—(XeF):]* [1], [(FsC).SO-XeF]* [2], and
[FsCC(NH2)O—XeF]* [3], of which only the first was crystallographically
characterised [4].

In the present work, equimolar amounts of carbamoyl fluoride (NH.COF) and
[XeF][AsFes] were reacted at low temperature in anhydrous HF. The formation of the
xenon—oxygen-bonded adduct cation [H.NC(F)OXeF]* (Figure 1) as the [AsFe] ™ salt was
confirmed by low-temperature single-crystal X-ray diffraction analysis and

Iow—temperature Raman spectroscopy.
\
@
| Z

Xe F

Figure 1. Crystal structure of the [H.NC(F)OXeF]* cation. Thermal ellipsoids are
drawn at the 50% probability level.
[1] R. J. Gillespie, G. J. Schrobilgen, Inorg. Chem. 13 (1974) 1694
[2] R. Minkwitz, W. Molsbeck, Z. Anorg. Allg. Chem. 612 (1992) 35
[3] G. J. Schrobilgen, J. M. Whalen, Inorg. Chem. 33 (1994) 5207
[4] R. J. Gillespie, et al., J. Chem. Soc., Dalton Trans. (1977) 1003.

Acknowledgement: This work was supported by the European Research Council Starting Grant (950625) and
Marie Sktodowska-Curie Actions Postdoctoral Fellowship (10111119) under the European Union's Horizon
2020 and Horizon Europe, respectively, Research and Innovation Programmes.
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CHUHTE3A U CTPYKTYPA JOHCKOI' KOKPUCTAUJIA Ag(I) CA
JIMT'TAHAOM THUIIA ITMPA30JIA

Huxoaa JI. Pagnosuh 2 @ https://orcid.org/0000-0002-5675-9003,
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Mapko B. Poauh * @ https://orcid.org/0000-0002-4471-8001

& Vuueepsumem y Hoeom Caoy, Ilpupoono-mamemamuuxu ¢haxyamem, Hoeu Cao,
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umejit: nikola.radnovic@dh.uns.ac.rs

Peakmja TomOr METaHONHOT pacTBOpa eTHI-5-aMUHO-1-meTtmn-1H-mupazon-4-
kapbokcunara, L, ca AgNOs nana je joucku kokpuctan [AgL2H2O][AgL2](NOs).-
2[AgL2NO3]-3H.0.

AcuMeTpHYHa jeJHUIIA CE CACTOjU OJ1 HEYTPAIHOT U JOHCKOT Jiena. Heytpanuu neo
acumerpuune jenunuie canpxu [AgloNOsz] u Tpu Monekyna Boje, JOK jOHCKH J€0
canpxu nmBa katjona, [AgL:H»0]" u [AgL:]", u nBa HuTpartHa aHjoHa. Moekyicka
CTpyKTypa HeyTtpamHor komruiekca [AgLoNOs] cactoju ce ox Ag*, aBa L u HUTpaTHOT
joHa. AToM cpebpa ce Halasu y OKpyxemwy T-00imKa, Koje ce cacToju O JBa JIMTaHIa
KOjU CYy MOHOACHTAaTHO KOOPAWHOBAHH NPEKO aToMa a30Ta U jeIHOT HUTPATHOT jOHa
KOOPAMHOBAHOT NpPeKo aroMa KuceoHHka. CimyHo Tome, KaTjoH [AgLoH>O]" takohe
HOIpUMa MOJIEKYJICKY T€OMETPHjy y 00Ky cioBa T, ali yMecTo Jia ce KOOpAUHyje ca
HHUTPATHUM jOHOM, LICHTPAITHH aTOM C€ KOOPIHHYje ca MOJIEKYJIOM Boze. Jpyru KatjoH,
[AgL:]*, mokasyje snmHeapHy reomerpujy. Ilopen eNeKTpOCTaTHYKOr MNPHBIAYCHHA
n3Mel)y KOMIICKCHHX KaTjOHA W HUTPATHUX aHjOHA, MPHCYTHE Cy M crabwiusyjyhe
MHTEepakiyje BogoHn4He Besze. To ykbyuyje N—H:--O BomoHnuHy Be3y u3Mel)y amMuHO
rpyle JUra"ga u MojieKyna Bojae, kao u O—H---O BomoHnuHy Be3y u3mel)y moiexyia
BOJIC U HUTPATHHX aHjOHA.

Onabpanu KpucTanorpadCcku moaaly u napametpu yraumanama: CseHosAQaN2s032,
P2ic, a = 105393(3) A, b = 40796909 A, ¢ = 20,1537(3) A,
£ =103,910(2) °, V = 8411,4(3) A3 Z=4,R=57%,3a 1130 nmapamerapa u 21163
pedrnexcuja.

3axsannuya: VcTpaxunBama je mMoapkano MHHHCTapcTBO HayKe, TEXHOJOIIKOT pa3Boja M HHOBalMja
Peny6mnke Cp6uje (EB. 6p. 451-03-66/2024-03/200125 u 451-03-65/2024-03/200125) 1 HeMauKo-CpIICKA
Ounarepaniu npojexat: [IpuMeHa KBaHTHO- KpUCTANIOTpad)CKUX METO/Ia Y MPOUIMPEHO] Py THHCKO] PEHATCHCKO]
CTPYKTYpHO]j aHam3u Maiux Moiekyina (Es. 6p. 337-00-253/2023-05/12).
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SYNTHESIS AND STRUCTURE OF IONIC CO-CRYSTAL OF
Ag(l) WITH PYRAZOLE-TYPE LIGAND
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The reaction of warm methanolic solution of ethyl 5-amino-1-methyl-1H-pyrazole-4-
carboxylate, L, with AgNO; vyielded ionic co-crystal [AgL:H2O][AgL2](NOs),-
2[AgL2NO3]-3H.0.

An asymmetric unit consists of neutral and ionic parts. The neutral part of the
asymmetric unit contains two neutral complexes [AgL2NOs] and three molecules of
water, while the ionic part contains two cations, [AgL.H-0] * and [AgL2]*, and two nitrate
anions. The molecular structure of the neutral complex [AgL>NO3] consists of an Ag*,
two L, and a nitrate ion. The silver atom is situated in a T-shape environment, composed
of two ligands that are coordinated in a monodentate manner through the nitrogen atom
and one nitrate ion coordinated through the oxygen atom. Similarly, cation [AgL2H.O]*
also adopts a T-shaped molecular geometry, but instead of coordinating with a nitrate ion,
the central atom coordinates with a water molecule. The second cation, [AgL2]", exhibits
a linear geometry. In addition to the electrostatic attractions between complex cations and
nitrate anions, stabilizing hydrogen bonding interactions are present. These include N—
H---O hydrogen bonding between the amino group of the ligand and water molecule, as
well as O-H---O hydrogen bonding between water molecules and nitrate anions.

Selected crystallographic data and refinement details: CssHosAgaN2s0s2, P2i/c,
a=10.5393(3) A, b = 40.7969(9) A, ¢ = 20.1537(3) A, p = 103.910(2) °,
V=8411.4(3) A%, Z = 4, R = 5.7 %, for 1130 parameters and 21163 independent
reflections.

Acknowledgement: This research was supported by the Ministry of Science, Technological Development and
Innovation of the Republic of Serbia (Grants No. 451-03-66/2024-03/ 200125 & 451-03-65/2024-03/200125)
and German-Serbian joint scientific cooperation project: Application of quantum-crystallographic methods in
extended routine X-ray structural analysis of small molecules (Grant No. 337-00-253/2023-05/12).
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CJOJEBUTHU HUHK-2,2’-BUIIUPUMHU/INH KOMIIVIEKC CA
AHJOHOM MEJIMTHE KUCEJIMHE
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be36ojuu KPHCTAIH JIBOTIMEH3UOHAIHOT KOMIIIIEKCa [IHKa
{[Zn2(bipym)2(Hzmell)(H20)2]:10H20}, 1, mobujenu cy ciopum yrapaBameM Ha COOHO]
temnepatypu (bipym = 2,2’-6unupumuaun, mell®- = xexcaanjon MenutHe KucenuHe) u
OKapaKTEepUCAHU PEHATEHCKOM CTPYKTYPHOM M KBAaHTHO-XEMHjCKOM aHAJIM30M. ATOMH
Zn cy y neOpMICAaHOM OKTaeIapCKOM OKPY)KEHY U MOBE3aHH CYy MOCTOBHHM Dipym- u
Homell* -nmuranauma, Tako ga ¢GopMupajy TazacacTe ciojeBe IapaneiHe aC-paBHH
(Cnmka 1). CiojeBu cy NMOBE3aHH CIIOKEHOM MPEXKOM BOJOHHYHUX Be3a Koje Ipaze
MOJIEKYJIH BOJIE, aKBa-JIMTaHau M Hekoopauaupanu O-atomu u3 Homell* u momatho cy
crabunm3oBann HekoBaneHTHUM C—H-+O, O-H--z and C-O--z wuHTepakiujama.
Untepakuja n3mely nBe okraenapcke jenuaune (Camka 2a) je Beoma jaka (—114,56
kcal/mol), mTO je 'y carmacHOCTH ca HW3pPaAKCHOM  KOMIDIEMEHTapHOMhy
EJIEKTPOCTATHYKUX TMOTEHIMjajla Ha OAroBapajyhuM MOJIEKYJICKUM IOBpIIMHAMA
(Cnuxka 26).
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Cauka 1. TIpojexiuja TamacacTux ciiojeBa KomIuiekca 1 Ha ac-paBaH.

Ooabpanu  kpucmanoepagpcxu nooayu:. CsgHigN12012ZNz,  Monokmmuuunu, P2i/c,
a=10,530(2), b = 17,920(4), ¢ = 21,160(4) A, = 96,74(3) °, V = 3965,1(14) A3, Z = 4,
R1 =0,0449, wR, = 0,1078, S = 1,09 3a 633 napamerapa u 5914 pedekcuja.

3axeannuya: OBaj pax ¢uHaHcHpa MHHHCTApCTBO HayKe, TEXHOJIOIIKOT pa3Boja M MHOBalMja PemyOmuke
Cpbuje (6pojeBu yrosopa 451-03-66/2024-03/200287; 451-03-65/2024-03/200135 n 451-03-66/2024-
03/200168).
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LAYERED ZINC-2,2’-BIPYRIMIDINE COMPLEX WITH
ANION OF MELLITIC ACID
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Colourless single crystals of two-dimensional zinc complex
{[Zn2(bipym)2(H2mell)(H20)2]-10H.0}y, 1, were prepared by slow evaporation method
at room temperature (bipym = 2,2’-bipyrimidine, mell®- = hexaanion of mellitic acid) and
characterized by the single-crystal X-ray diffraction and quantum chemical calculations.
Zn atoms are in a deformed octahedral environment and connected by bridging bipym
and Hymell* ligands into wavy-like layers parallel to the ac plane (Figure 1). The layers
are interconnected by a complex hydrogen bond network involving free water molecules,
aqua ligands, and noncoordinated O atoms from Homell*~ and additionally stabilized by
C-H--O, O-H--x and C-O--r non-covalent interactions. Interaction between two
octahedral units (Figure 2a) in this crystal structure is very strong (—114.56 kcal/mol),
which is in agreement with the pronounced complementarity of electrostatic potentials on
the corresponding molecular surfaces (Figure 2b).

Figure 2. Interaction between two octahedral units of 1 (a) and electrostatic potentials
of a unit plotted at the surface defined by electron density of 0.001 a. u. (b).

Selected crystallographic data: CssHisN12012Zn,, monoclinic, P2i/c, a = 10.530(2),
b = 17.920(4), ¢ = 21.160(4) A, p = 96.74(3) °, V = 3965.1(14) A3, Z = 4, R; = 0.0449,
WR2 = 0.1078, S = 1.09 for 633 parameters and 5914 reflections.

Acknowledgement: This work was supported financially by the Ministry of Science, Technological
Development and Innovation of the Republic of Serbia (Contracts Nos. 451-03-66/2024-03/200287; 451-03-
65/2024-03/200135 and 451-03-66/2024-03/200168).
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HOJIMJOANIN 3APOB/EHHU Y BOOJOHUYHO BE3AHUM
YMPEXEHUM CTPYKTYPAMA
HEKHUX ETHJIKCAHTUHHUJYM-KATJOHA
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Teodunun 1 KoheHH Cy IPUPOIHU MPOU3BOAU U MIPUIAIA]y KIACH METHIKCAHTHHA.
O0e cyncranie cy usojoBane npe Buie oa 130 roauna. OBe CyIcTaHIle NMPHUNAIajy
TaKO3BaHUM HACIICTHUM JICKOBHMA. Y Clly4ajy TeouinHa ce Takole HaBoiu OrpaHndeHa
KIIMHUYKA TeparneyTcka ynorpeba.

Peakinja kcanTmHa (cHCTeMaTcku Has3uB: 3,7-muxuapo-1H-mypun-2,6-muoH;
Cauka la) ca jakuM KuCelMHaMa JOBOAM JO CTBapama OAroBapajyhiux Cou.
Mertunkcantuad KOQerH U TeO(UIHH MOTY Ce MPOTOHOBATH HA METOYIAHOM MPCTEHY
3,7-muxunpo-1H-nypun-2,6-aroHckor gparmenTa. KaTjoHn METHIIKCAaHTHHA MTOBE3aHU
cy BojoHnuHuM Bezama NH---O y TakBuM conuma a GopMupajy ABOJAUMEH3UOHAIHE U
TPOJMMEH3UOHAIIHE CTPYKType. Y Ciy4ajy ABOJMMEH3UOHATHE BOJOHHYHO BE3aHe
YMpEXEeHE CTPYKType, KOHTpPaaHjOHH Kao MMTO je moimjoaumu ymehy ce wmsmely
CyceHUX KaTjoHCKuX ciojeBa (Cauka 106). Y ciiyyajy TpoJUMEH3HMOHAIHUX YMPEKESHUX
CTPYKTypa MOTY ce JI0O0UTH KpaTKOJaHYaHH MOJIHjOTUIN KA0 U TOJIUMEPH. Y HEKOJIHMKO
ciydajeBa, ciabe W Cpelbe jake HHTEpakije usMel)y YMpPEKEHHX CTPYKTypa Kao
noMaliiHa ¥ CIOXCHHUX MOJHjOAMIHMX KOHTPaaHjOHA I[OKa3yjy T'€OMETPH]CKO
npunarohasarme Hazsano dimensional caging [2].
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Cauka 1. (a) CynctutynuoHa nema KCaHTHHa.
Kogeun: RY, R?, R® = metun; Teopumn: R, R? = metmn, R® = H.
(0) CrojeBuTa CTpyKTypa BOJOHHYHO BE3aHUX TCOPUINHI]YM KaTjoHa ca KOHTpa
TIOJIMjOTUTHUM jOHHMA KOjH ce npuiiarohasajy MOTUBMMA KOjU Cy BOJOHHMYHO BE3aHHU.

[1] G.J. Reiss, Z. Kristallogr. N. Cryst. Struct. 234 (2019) 737
[2] P. H. Svensson, et al., Inorg. Chem. 47 (2008) 11464.
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POLYIODIDES TRAPPED IN HYDROGEN BONDED
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Theophylline and caffeine are natural products and belong to the class of
methylxanthines. Both compounds have been isolated more than 130 years ago. These
compounds belong to the so-called legacy drugs. In the case of theophylline also a limited
clinical therapeutic use is reported.

The reaction of xanthines (systematic name: 3,7-dihydro-1H-purine-2,6-dione;
Figure 1a) with strong acids yield the corresponding salts. The methylxanthines caffeine
and theophylline can be protonated at the 5-membered ring of the 3,7-dihydro-1H-purine-
2,6-dione moiety. Methylxanthinium cations are connected in such salts by NH:-O
hydrogen bonds to form two- and three dimensional frameworks. In the case of a two
dimensional hydrogen bonded framework the counteranions like polyiodides are
intercalated between neighboring cationic layers (Figure 1b). In the case of three
dimensional frameworks short chain polyiodides as well as polymers can be obtained. In
several cases the weak and medium strong interactions between the host framework and
the complex polyiodide counteranions show a geometrical fit, which is called dimensional

caging [2].

0O R3
R1\N)}\IA,|\:|I>
| 4
OZ\ITI N
2

R
(@)

Figure 1. (a) Substituation scheme of the xanthines.
Caffeine: RY, R?, R® = methyl; Theophylline: R, R? = methy,| R® = H.
(b) The layered structure of hydrogen bonded theophyllinium cations with the counter
polyiodide anions fitting with the hydrogen-bonding motif.

[1] G.J. Reiss, Z. Kristallogr. N. Cryst. Struct. 234 (2019) 737
[2] P.H. Svensson, et al., Inorg. Chem. 47 (2008) 11464.
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Jla 6u ce pasymerne ¢asHe TpaHchopMalje akTUBHEX (papMalleyTCKUX CacTojaka,
(da3HM nujarpamy MpHUTHCAK—TEMIIEpaTypa KOHCTpPYHIIy ce y3 moMoh nudpakuuoHHX
nojiataka JOOWjeHHX Ha Pa3IMYMTHM HPUTHUCIMMA W Temmeparypama. Judpakumonu
oAl He caMo Ja yKa3ujy Ha ¢a3He MpoMeHe, YKOIUKO I0 BuX aohe, Beh Takohe
00e30ehyjy momaTke 3a m3ydyaBame KOMIIpecHje W TepMHuKke ekcmaHzuje. OBe
nHpOpManHUje MOTy JAa ce Kopucre y KiamejpoHOBOj jemHAauWHHM 3a H3padyHABame
moJyoxkaja ¢aszue papHoTexke y P—T paBHH, mTo omoryhasa mpoIieHy Ja Jii ce o9eKyje aa
he ¢a3Hn mpena3zu OUTH MPOOISMATHYHH 32 TATH MOTUMOP JIeKa.

Ha cammm 1 cy npuxasanu audpaktorpamu I (a.j.)

eTW1  ectpa L-TUpO3MHA  KOjU  IOKazyjy 40000
ctpyktyptae mpomerne m3melhy 300 u 500 MPa. — P (GPa)
Ocum Tora, edekar KOMIpeCcHje je jaCHO BUIJbUB 0
KpO3 MPOMEHE NOJI0kKaja TUPPAKIMOHUX ITHKOBA 30000 2,1
ca noBehameM MPUCTHUCKA. B :?
IMopen ymotpebe mMmomaTaka KOMIIpECHje U | 08
TepMHYKE eKCcrmaH3Hmje 3a mpaheme QasHe 20000 { e
paBHOTEXE, TaKBH IMOJIAIM Cy Takolje BaKHH 3a — ] 0,08
BaIUIAIM]y CUMYJIMPAHUX CTPYKTypa. MehyTum, 4 6 8 10 12
32 CBe OBE NpPUMEHE IMOTPeOHO je TadHO 20 (°)

TO3HABaTH TeMIlepaTtypy M mputucak. IlocToje  Cymka 1. JlupaKkTorpamMu et
METO/IE Kao IITO Cy, Ha IPUMep, paheme TalacHe  ecrap L-THPO3HHA: OMaskeHa (asHa
JQYXKHWHE alCOPIIIMOHOT MaKCHUMyMa pyOWHA WIH npomena Ha 294 K y pyHK1mju
Mepewe audpakrorpama NaCl; mehyrtum, osa mputucka. [1]

Mepema TeMIIepaType W NPUTHCKA pa3BHjeHA CY

3a HEOpraHcke MaTepujajie KOjHU 4ecTO MOry Ja u3jpke MHoro Behe npuTHcke on
opranckux marepujana. Crora, mpeU3HOCT Mepema TeMIlepaType W HPUTHCKA HHje
HY>KHO JOBOJHHO J00pa M MOOOJbIIake OM OMIIO MOKEJFHO Kako OM Ce TaKBH ITOJAITH
KOPHUCTIJIM 33 KaJuOpanujy NPHIMKOM PadyHApPCKOr MPETIIOCTaB/bambha KPHCTAITHUX
CTpyKTypa. Y OBOj mpe3cHTanuju Oulie NmMpHKa3aHW MPHUMEpPH MEpema eTWiI-ecTpa L-
Ttupo3uHa [ 1] u nupasunamua [2].

[1] B. Nicolai, et al., PCCP 20 (2018) 24074
[2] K. Li,etal., CrystEngComm 24 (2022) 5041.
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COMPRESSION AND THERMAL EXPANSION OF ORGANIC
MOLECULES BY SYNCHROTRON POWDER DIFFRACTION
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To understand the phase behaviour of active pharmaceutical ingredients (APIs), pressure-
temperature phase diagrams are constructed with the help of diffraction data as a function
of pressure and temperature. Diffraction data not only demonstrate phase changes if they
occur, but also provide the compression and the thermal expansion of the APIs. The latter
information can be used in the Clapeyron equation to calculate the position of phase
equilibria in the P-T plane, which allows evaluating whether phase transitions are
expected to be problematic for a given drug

polymorph. lla.u.)
In Figure 1, as an example, diffraction “°°%°"
patterns of L-tyrosine ethyl ester demonstrate a .0 | . P (GPa)
structural change between 300 and 500 MPa. In Loy, 0
addition, the effect of compression is clearly 30000 y
visible in the positions of the peaks going up in 1 16
pressure. 25000 1.1
Besides the use of compression and thermal N 0.8
expansion data for the Clapeyron equation to 20000l j /o 03
trace phase equilibria, such data is also important . “‘b-’-\,f‘-, . ‘ 008
to validate simulated structures. However, for all 4 6 8 10 12
these applications the temperature and pressure 2 theta (°)

need to be accurately determined. Methods exists

such as the wavelength of a ruby and the

diffraction patterns of NaCl for example; however, these temperature and pressure
measurements have been developed for inorganic materials that can often withstand much
higher pressures than organic materials. The precision in the temperature and pressure
measurements is therefore not necessarily finegrained enough and improvement in
precision would be welcome in order to use such data for benchmarking in BEST-CSP.
Examples of measurements of L-tyrosine ethyl ester [1] and pyrazinamide [2] will be
shown in the presentation.

[1] B. Nicolai, et al., PCCP 20 (2018) 24074
[2] K. Li,etal., CrystEngComm 24 (2022) 5041.
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3a ucnpaBHO (PyHKIHMOHHMCAHKE JbYJCKOT OpPraHM3Ma HEONXOIHO j€ OKO JBaJIECET
XEMHjCKHX eJeMeHaTa, a MOJOBHHA OBUX eJeMeHaTa cy MeTaiu. JeqaH ol HajBaKHUJUX
je IMHK, KOju uMa KJpyuHy ynory y dopmupawy [AHK, pacty henwmja, msrpanmu
MIPOTEHHA, JeUekhYy OmTeheHOT TKUBa 1 04yBamy UMyHOT cucteMa [1]. OcuM Tora, IMHK
je BakaH W 3a CKIANIITECHE HHCYITHHA U Tydeme TpaHcTopTepa riaykose tuna 4 (GLUT
4). 3aTto ce IUMHK W HEroBa jeAuIb-CHha H3y4aBajy 300r JOOpPHX aHTHIN]a0ETCKUX
cBojcraBa. Pe3ysTaTu mokasyjy Ja HaYMH Ha Koju je Zn?* Besan y jequmemy oapehyje
KOpHCHa CBOjCTBAa TOT jenumerma. OJuIMdaH HauuH Ja ce yHampeau e(ukacHocT y
AHTHM]ja0CTCKUM TECTOBUMA je (popMupame KOMIICKCAa MeTalla ca JIUrananMa. [ aBHa
MPETHOCT KOMIUICKCHUX jelHberba je MTo oMoryhaBajy GpHHO MOJCIIaBamke CBOjCTaBa
Kao ITO Cy: OWOJOIIKa aKTHBHOCT, CTAaOWIHOCT, Te 0oJpa MOTYhHOCT arcopmimje,
cHenu(pUIHOCT M TOKCHYHOCT. KOMIUIEKCH IIMHKAa ca THKOJIMHCKOM KHCEIHHOM
(MMpUANH-2-KapOOKCHITHOM KHCEJIIMHOM) W HEHHM JepHuBaTHMa IoKa3alu Cy ce
obehaBajyhum y moryieny WHCYNMH-MUMETHYKE aKTUBHOCTH. CTora CMO MPOIIMPHIN
UCTpaXWBamba Ha OJNNMCKe aHajore IWIIMKOIMHCKE KHCeNnHe (MUpuanH-2,6-
JTUKapOOKCUITHE KUCEITMHE) U IeHUX aepuBara [2].

YenemHo cmo n3onoBany kominiekce Zn(Il) ca aMHHCKUM JiepuBaTUMa IMMKOJIMHCKE
kucenune kopuctehu ZnCly, Zn(OAC), u ZnSO4 kao nonasHe coii. Y CBUM 00HjeHUM
KOMIUIEKCHUM jeMIbEbMa aTOM IIMHKA je CMEHITEH y OKTAaeAapCcKO OKpPYKEeHme /Ba
MOJIEKyJIa JTUTaHAA.

[1] C.I.Chukwuma, et al., Pharmacol. Res. 155 (2020) 104744
[2] T.Kolesa-Dobravc, et al., New J. Chem. 42(5) (2018) 3619.

3axeannuya: 3axBajbyjeMo ce Ha (PMHAHCH]CKO] MOJAPILINM W3 TpaHTa 3a MiaAe HCTpaxkuBaye 3a Mumiena
Xo3jana u iporpamckor rpanta [11-0175 CrnoBenauke uctpakubauke areHnuje (ARRS). 3axBasbyjeMo ce 1 Ha
nonpuiu LleHTpa 3a uctpaxuBauky MHQGpacTpykTypy YHuBep3utera y JbyOspanu, dakynrera 3a XeMujy 1
XEMHjCKY TEXHOJIOTHjY, KOjH je Mo Mpexe HcTpaknBaukux u HHPpacTpykTypHux renrapa UL (MRIC UL) n
(unancujcku noapsxasa CoBeHcka ucTpakupauka areniuja (Muadpactpykrypau nporpam 6poj M0-0022).
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ZINC COORDINATION COMPOUNDS WITH PICOLINIC ACID
DERIVATIVES
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About twenty elements appear to be essential for the proper functioning of the human
body, half of which are metals and the other half non-metals. One of the most important
metals confirmed is zinc. It is a major player in the creation of DNA, growth of cells,
building proteins, healing damaged tissue, and supporting a healthy immune system [1].
Zinc also plays an important role in insulin storage and promotes the secretion of glucose
transporter type 4 (GLUT 4). For this reason, it has been extensively studied for its anti-
diabetic properties. The results show that the form in which Zn?* is incorporated plays a
crucial role in determining its beneficial properties. Complexation of the metal with
ligands proves to be a great method to improve its efficacy in antidiabetic tests. The main
advantage of coordination compounds compared to their inorganic counterparts is that
they offer the possibility of fine-tuning the following properties: biological activity,
stability to avoid degradation prior to absorption, specificity and toxicity. Zinc complexes
with picolinic acid (pyridine-2-carboxylic acid) and its derivatives have shown promising
insulin-mimetic activity. Therefore, we have extended our research to the close analogue
dipicolinic acid (pyridine-2,6-dicarboxylic acid) and its derivatives [2].

We have successfully prepared Zn(11) complexes with amine derivatives of picolinic
acid using ZnCly, Zn(OAc). and ZnSO4 as a source of zinc. In each case, the Zn atoms
are octahedrally coordinated by two ligand molecules.

[1] C.I. Chukwuma, et al., Pharmacol. Res. 155 (2020) 104744
[2] T.Kolesa-Dobravc, et al., New J. Chem. 42(5) (2018) 3619.
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and the program grant P1-0175 of the Slovenian Research Agency (ARRS). We also acknowledge the support
of the Centre for Research Infrastructure at the University of Ljubljana, Faculty of Chemistry and Chemical
Technology, which is part of the Network of Research and Infrastructural Centres UL (MRIC UL) and is
financially supported by the Slovenian Research Agency (Infrastructure programme No. 10-0022).
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CuHTeTHCaH je HOBU MOHOHYKJIeapHH koMiuiekca 3nara(lll) ca a3akonasonom (acz),
[AuCls(acz-N)] (Cauka 1). Komruieke je 1o0MjeH y peakiuju eKBUMOIAPHUX KOJTHIHHA
K[AUCls] wu a3akonazonma y eranony y3 pedaykc. Kommuexc [AuCls(acz-N)]
OKapaKTepUCaH je IPUMEHOM CIIEKTPOCKOIICKHX U SNIEKTPOXEMHjCKUX METOAa, AOK je
BEroBa KPHCTAIHA CTPYKTypa oapeljeHa momohy peHAreHCKe CTPYKTypHE aHanusze. Y
OBOM KOMILIEKCY, a3aKOHa30Jl je MOHOAeHTaTHO KkoopauHoBaH 3a AU(lll)-jon mpeko
aroMa a30Ta TPUA30JIOBOI IMPCTEHA, JOK Cy 3a MpeocTala KOOpIMHALOHA MecTa
KBaIPATHO-TJIAHAPHOT KOMILIEKCA KOOPAMHOBAHH XJIOPUIO-THranmu [1].

Kpucramorpadbcku momamu: poMmMOMYHH —cHCTEeM, TpocTopHa rpyma Phca,
a=7,2057(2), b = 15,6494(5), ¢ = 30,7519(11) A, V = 3467,73 A3, Z = 8, Rint = 3,3%.

X

Cuuka 1. Kpucranna crpykrypa komiiekca [AuClz(acz-N)]. Tepmanau eauncouau cy
natu ca 50% BepoBaTHOhe.

[1] N.L;. Stevanovi¢, M. Pockaj, S. Mati¢, D. Baski¢, 1. Turel, M. 1. Djuran, B. D.
Glisi¢, Manuscript in preparation.

3axeannuya: OBO HCTPaXXUBAKE j€ MOJAPKAHO O CTpaHe MUHHMCTAPCTBA 3a HAYKy, TEXHOJIOLIKOT pa3Boja U
unoBauuja Penry6nke Cp6uje (Yrosop 6p. 451-03-65/2024-03/200122, 451-03-66/2024-03/200122 u 451-03-
66/2024-03/200378) u CroBeHauke cTpakuBauke areruje (grant P1-0175).
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A new mononuclear gold(I1l) complex with azaconazole (acz), [AuCls(acz-N)]
(Figure 1), was synthesized. The complex was obtained from the reaction of K[AuCl4]
with an equimolar amount of azaconazole in ethanol under reflux. [AuCls(acz-N)]
complex was characterized by spectroscopic and electrochemical methods, while its
crystal structure was determined by single crystal X-ray diffraction analysis. In this
complex, azaconazole is a monodentate ligand coordinated to the Au(lll) ion via the
triazole nitrogen atom, while the remaining coordination sites are occupied by chloride
anions leading to a square-planar arrangement [1].

Crystal data: orthorhombic crystal system, space group Pbca, a = 7.2057(2),
b = 15.6494(5), ¢ = 30.7519(11) A, V = 3467.73 A3, Z = 8, Rint = 3.3%.

pv

Figure 1. The crystal structure of [AuCls(acz-N)] complex. Thermal ellipsoids are
drawn at 50% probability level.

[1] N.L;. Stevanovi¢, M. Pockaj, S. Mati¢, D. Baski¢, 1. Turel, M. 1. Djuran, B. D.
Glisi¢, Manuscript in preparation.
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and 451-03-66/2024-03/200378) and by the Slovenian Research Agency (grant P1-0175).
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VY oBoMm pany cunretHca je HoBu komiuieke 3mata(lll) ca 4,5-muazadiayopen-9-
onom (dafone). Jlo6ujenn womrutexc 3mara(lll), [AuCls(dafone-N)] (Cauxa 1), je
okapaxTepucal nomohy crnexrpockonckux (IR, *H u *C NMR) u enexkTpoxeMujcKux
(CV) metona, 0K je meroBa KpUCTalHA CTPYKTypa onpeljeHa MpUMEHOM PEHATCHCKE
CTpYKTypHE aHanmu3e. Y OBOM Komiuiekcy, dafone mwranng je MOHOIEHTATHO
koopauuoBaH 3a Au(lll) jor mpeko jemHor aroma a3ora, JIOK OCTajda KOOPAWHAI[MOHA
MEeCTa 3ay3uMajy TpH XJOPHIO IuraHaa. [eomeTrpuja m0oOWjeHOr KOMIDIEKCa je
KBaJ[paTHO-TIaHAPHA, & KOMIUIEKC KPUCTAJIMIIE y TPOCTOPHOj rpymu P21/c, a=7,1957(3)
A, b =145267(8) A, c =12,4868(6) A, a =90 °, f=92,237(5) °, y =90 °, V = 1304,25
A%, Z=2,Rin=2,31%.

Canka 1. Kpucranaa ctpykrypa [AuCls(dafone-N)] kommiexca. TepMaitu equncouu
cy natu ca 50% BepoBartHohe).

3axsannuya: OBO UCTpaKMBame je TIOAPKAHO O] CTpaHe MUHHCTAapCTBA 3a HAYKy, TEXHOJOMIKOT pa3Boja M
unoBanuja Pery6mike Cp6uje (Yrosop 6p. 451-03-65/2024-03/200122, 451-03-66/2024-03/200122 u 451-03-
66/2024-03/200378) u CrnoBenauke uctpaxkiupauke areummje (grant P1-0175).
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In this study, we synthesized new gold(lll) complex with 4,5-diazafluoren-9-one
(dafone). The obtained gold(I1l) complex, [AuCls(dafone-N)] (Figure 1), was
characterized by spectroscopic (IR, *H and **C NMR) and electrochemical (CV) methods,
while its crystal structure was determined by single-crystal X-ray diffraction analysis. In
this complex, dafone is monodentate ligand coordinated to the Au(lll) ion through one
nitrogen atom, while the remaining coordination sites are occupied by three chlorido
ligands. The geometry of the complex is square-planar, and the complex crystallizes in
the P2/c space group, a = 7.1957(3) A, b = 14.5267(8) A, ¢ = 12.4868(6) A, a =90 °, 8
=92.237(5) °, =90 °, V = 1304.25 A3 Z = 2, Rint = 2.31%.

Figure 1. Crystal structure of [AuCls(dafone-N)] complex. Thermal ellipsoids are
drawn at 50% probability level).

Acknowledgement: This research has been financially supported by the Ministry of Science, Technological
Development and Innovation of the Republic of Serbia (Agreements No. 451-03-65/2024-03/200122, 451-03-
66/2024-03/200122 and 451-03-66/2024-03/200378) and by the Slovenian Research Agency (grant P1-0175).

29" Conference of the Serbian Crystallographic Society


https://orcid.org/0000-0003-1098-400X
https://orcid.org/0000-0001-6776-4062

46 lMocluepcka caotuwluerba

MOJIEKYJICKA 1 KPUCTAJIHA CTPYKTYPA KOMIIVIEKCA
Zn(Il) CA XUAPA3OHUJI-TUA30JICKUM JIUTAHAOM

Josana Apamkos * ® https://orcid.org/0000-0001-5352-7752,
Aaexcangap Bummesan © @ https://orcid.org/0000-0002-4382-6908,
Tamapa Toxoposuh 2 https://orcid.org/0000-0002-7740-3639,

Henan ®uaunosuh ® @ https://orcid.org/0000-0003-2982-5324

3 Vuusepsumem y beozpady — Xemujcku paxynmem, Beozpao, Cpbuja; ° Hncmunym
Pyhep Bowrkosuhi, 3acped, Xpsamcka,; ¢ Yuusepsumem y beocpady — Ilowonpugpeonu
¢axyamem, Beoepao, Cpbuja

umeji: araskovj@chem.bg.ac.rs

VY 0BOM pajy je mpeacTaBJbeHa CHHTE3a M Kapakrepusaluja nsa koMruiekca Zn(Il)
ca XUIPa30HHUII-THA30JICKUM JTUTaHI0M 2-(IUMUPHIHH-2-WIMETHICH ) XUApa3oHw)-4-(4-
¢ennn)-1,3-tnazonom (HL). Komruiekcu cy cuHTETHCAaHM IMPEKTHHM peakiijama
muraana HL u onrosapajyhunx comu (ZnClz u Zn(NO3)2-4H20). KoMmuiekcu ¢y nobujeru
y OOJINKY MOHOKpHCTAJIA U CTPYKTYpa UM je pelieHa IPUMEHOM PEHAICHCKE CTPYKTYPHE
ananmusze. Kommieke [Zn(HL)Cl] (1; Camka 1) kpucranumie y opropoMbudnoj Pna2;
MPOCTOPHO] IPyHH. MOJIEKYJICKY CTPYKTYpY KOMIUIEKca 1 YiHe HEeHTPaHH jOH MeTaa,
jeman HL muranx xoopamaOoBaH NNN TpHIeHTATHO NpeKko MHPHIUHCKOT, AIMHUHCKOT H
THA30JIOBOT aTOMa a30Ta Kao W JBa XJIOpuAHA aHjoHa. ['eomerpmja oko jona Zn(Il) ce
MOXKE OIMCAaTH Kao BeOMa JAWUCTOP3MpaHa KBaJApaTHO-NHMpaMHAANTHA €A HHACKCOM
muctopsuje 5 = 0,29. Oxraempacku komiuieke [Zn(HL)(NOs),] (2; Cauxa 2)
KpHUCTaJIHIIE Y MOHOKIHHIYHO] P21 mpocTopHoj rpymu. Ko koMIutekca 2 3a eHTpalTHi
JOH MeTaJla KOOPAAMHOBAH je je/IaH JIMraHa Ha UCTH HA4MH Kao U KOJ KoMIulekca 1, Kao u
JIBa HUTpaTHA aHjOHa KOjH Cy Pa3IMYMTO KOOPIUHOBAHU — MOHOJICHTATHO M OW/ICHTATHO.
VYpaljena je nerajpHa aHau3a THIIOBA M €HEPIUjCKE TUCTPUOYIIMjE WHTEPMOJIEKYJICKUX
HHTEpaKIuja.

Caunka 1. ORTEP mnpuka3 MoiexyJicke
cTpykType Kommuiekca 1. Tepmaman
enuncouau cy npukasanu ca 50 %
BepoBaTHohe.

Figure 1. ORTEP drawing of molecular
structure of 1. Thermal elipsoids are
shown at 50 % of probability level.
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In this study we report synthesis and characterization of two Zn(Il) complexes with
hydrazonyl-thiazole-based ~ ligand  2-(dipyridine-2-ylmethylene)hydrazonyl)-4-(4-
phenyl)-1,3-thiazole (HL). Complexes were synthesized by a direct reaction of the ligand
with the coresponding salts (ZnCl, and Zn(NOs),-4H20). Complex [Zn(HL)CI2] (1;
Figure 1) crystallizes in orthorombic Pna2; space group. Molecular structure contains
central metal ion, one NNN tridentately coordinated ligand via pyridine, imine and
thiazole nitrogen atoms and two coordinated choride anions. The geometry around Zn(l1)
is distorted square pyramidal with the geometric index of distortion z = 0.29. Octahedral
complex [Zn(HL)(NOs),] (2; Figure 2) crystallizes in monoclinic P2; space group. In the
complex 2, the single ligand is coordinated to the central metal ion in the same way as in
1, along with two differently coordinated nitrate anions — monodentate and bidentatate
coordination mode. A detailed analysis of the types and energy distribution of
intermolecular interations was performed.

Cauka 2. ORTEP mpuka3 wmonekyicke
CTPYKType KoMmIutekca 2. TepMaiHu eTuconin
cy mpukaszanu ca 50 % BepoBaTtHOhe. AToMH
BOJIOHHKA CY U30CTaBJFEHH 300T MPeNeTHOCTH.

Figure 2. ORTEP drawing of molecular
structure of 2. Thermal elipsoids are shown at
50 % of probability level. Hydrogen atoms are
omitted for clarity.
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[Mocnenwmux roauHa, XeMHUja XETCPOLMKIMYHNX jelnbemha je JoOuIa naxmy 300r
(bapMakoIomKor 3Hayaja, a MoceOHO jenumbemha Koja caapike a30T Y CBOjOj CTPYKTYPH.
Hapounto cy wuCTpaxuBaHM JAEpUBaTH XUHYKIMIAWHOH-THA30lla, YKJby4yjyhu
THOCEMHKApOa30H XUHYKIHAWHOHA, a UCITHUTaHA je U ’HUX0Ba OHOJOIIKA aKTHBHOCT [1].
MehyTiM, KapakTepu3aldja OBHX jCAHICHA OCTalla je HEMOTIyHa, Ia TakKo
THOCEMHKap0a30H XHHYKIUANHOHA HHje CTPYKTYPHO OKapaKTepHCaH.

Ipatrehu mnpouenypy cuntese [l], u30/0BaH je Xuapar THOCEMHKapOa3oH
xuHyKmanHoHa (1). Jenumeme 1 xpuctamume y optopoMOudHoj P2:2121 mpocTopHO]
IPyIH, a aCHMETPHUYHA jeIUHHULA CACTOjU C€ O] jeTHOI OPraHCKOT MOJIEKYyJa U jeIHOTr
mosekyna Boje (Cauka 1a). Monekyn BoJie ce moHaia U Kao JTOHOP M Kao akIenTop
BOJIOHMYHE Be3e, IIPH YeMY Ce yCIIOCTaB/ba MHTEPMOJIEKYJICKA BOJIOHUYHA Be3a ca JiBa
MOJIEKYJIa THOCEMUKAapOa30H XMHYKIIMIMHOHA ITPEKO a30TOBOT aTOMa XUHYKJIUJIUHCKOT
NPCTEeHA U XUJIPA3WHCKOT aToMa a30Ta.

JlonatHo, IPUIIMKOM CHHTE3€ J00HjeHHU Cy 0€300jHH, MI0YACTH KPUCTATH MOJa3HOT
jennmbema, XUHYKIMIUHOH-XUApoXjiopuaa (2), MOTOAHM 3a CTPYKTYPHY aHaIu3y.
Jemumeme 2 KpuCTanuie y opTOpoMOMYHO] PNMma mpocTopHOj IpymH MpH 4eMmy ce
MOJICKYJICKM KaTjOH W XJIOPHIHH aHjOH Haja3e Ha CICLHUjaJHOM Monoxkajy (M)
(Cnuka 16).

55—
77N 6)

a) 7
Canka 1. Monekyicke ctpykrype 1 (a) u 2 (0).

[1] Laczkowski, et al., Med. Chem. Res. 26 (2017) 2088.

3axeannuya: VictpaxuBama je mHOApKano MMHHCTapCTBO HayKe, TEXHOJIOLMIKOI pa3Boja M HHOBAIHja
Peny6mnuke Cp6uje (EB. 6p. 451-03-66/2024-03/200125 u 451-03-65/2024-03/200125) 1 HeMa4ko—CpIICKU
Ouiatepannu npojekar: [IpuMeHa KBAHTHO-KPHCTANOrPaCKUX METOA Y MPOLIMPEHO] PyTHHCKO] PEHATEHCKO]
CTPYKTYpHO]j aHaIm3u Mainx Moiekyia (Es. 6p. 337-00-253/2023-05/12).
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In recent years, the chemistry of heterocyclic compounds has received attention due to
their pharmacological significance, which is particularly true for nitrogen-containing
structures.  Derivatives of quinuclidinone thiazole, including quinuclidine
thiosemicarbazone, have been investigated, and their biological properties evaluated [1].
However, the characterization of these compounds remains incomplete, especially for
quinuclidine thiosemicarbazone, which has not been structurally characterized.

Following the synthesis procedure [1], the hydrate of the quinuclidine
thiosemicarbazone (1) was isolated. The compound 1 crystallizes in the orthorhombic
P212121 space group with an asymmetric unit consisting of one organic molecule and one
water molecule (Figure 1a). The water molecule acts both as a donor and as an acceptor
of hydrogen bonds, establishing intermolecular hydrogen bonds with two quinuclidine
thiosemicarbazone molecules via the nitrogen atom of the quinuclidine ring and the
hydrazine nitrogen.

Additionally, during the synthesis, colorless, plate-shaped crystals of the starting
compound, quinuclidinone hydrochloride (2), suitable for X-ray analysis, were obtained.
This compound crystallizes in the orthorhombic Pnma space group, where the cation and
anion are positioned on a mirror plane so that within the asymmetric unit, only half of
them are represented (Figure 1b).

Figure 1. Molecular structures of 1 (a) and 2 (b).

[1] Laczkowski, et al., Med. Chem. Res. 26 (2017) 2088.

Acknowledgement: This research was supported by the Ministry of Science, Technological Development and
Innovation of the Republic of Serbia (Grants No. 451-03-66/2024-03/ 200125 & 451-03-65/2024-03/200125)
and German-—Serbian joint scientific co-operation project: Application of quantum-crystallographic methods in
extended routine X-ray structural analysis of small molecules (Grant No. 337-00-253/2023-05/12).
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JepuBatu TeTpasolia HCIOJbaBajy OpojHe OMOJOIIKE aKTHBHOCTH, IITO TETPA30JICKH
NOPCTeH YHHH BaXHOM (apMakopopoM INPHCYTHOM Yy aKTUBHUM KOMIIOHEHTama
caBpeMeHHX JijekoBa [1]. YV Hamem mperxomHOM pamy [2] omucamy cMO CHHTE3Y IBa
HOBa jeIMI-CHba TETPa30jia ca HICjOM Ja KOMOMHYjEMO TETPa3oJICKe CTPYKType ca
apOMaTHYHUM je3rpOM KOje caJipKH JiBa eeKTpoH-akuenropcka (EA) cyncruryenra, jep
HAJIOTEHTHUJU YHCTH AHTHAHAPOTEHH, Kao IUTO cy (iayTaMux M HEroBU aHAJIO3H,
caapxxe 1nBa EA-cyncTuTyeHTa Ha apoMaTHYHOM
¢parmenty. IloHaBibakeM CHHTE3€ J(Ba II03HATa
teTpasona [2] Ha Behoj ckanm, y3 xopumtheme npyror i
pacTBapada ¥ IPOMYKEHO PEaKIHMOHO BpeMe, Mopen
CIIOMCHYTHX jCAWIbCHA, H30J0BaH j¢ W HOBHU
XHJIpa3oHO-TeTpasoicku  naepusar  (Z)-2-(1-(2-(2,4- C:A\f:

N7A -

W S

A con W
NSAG NA
csA

JUHATPOGESHIIT ) XUIpa-30HO0 ))eTrn)-5-metmi-2H-Tetpa- “

301 (1). Penarencka cTpyKTypHa aHalu3a je mokasana NM&\J @o1A
na jenumerme 1 KpucTanume y poMOHIHOM CHCTEMY Y N3A ek
npoctopHj rpynu Fdd2 ca gsa monekyna (A u B) y cIn@. / ®
acumetpuunoj jemununu (Cimka 1 36or jacHohe ‘,/3 @can o2
npukasyje camMo A Momekyn), u jama cienehe CoA C3A
Kpuctaiorpadcke noJaTKe: C20H20N160s, csje\ y‘ 9

a = 13,2773(11), b = 38,229(3), ¢ = 21,9357(12) A, g W

V = 11133,9(13) A3 Z =16, u=0,12 mm™, Konauna N2A
Bpennoct R ¢axropa je 5,8% za 5771 neszaBucHUX / “@o3A
pednekcuja  u 409  napamerapa.  AHammza =

XwuprnienoBe MOBpIIMHE IOKa3aja je Aa Cy Hajjaue
NIpUBJIAYHE MHTepakiuje usmel)y napa-uutpo-rpyne u
apOMaTHYHUX BOJIOHMKOBHX aTroMa, Te n3Mely azora n
METHJI-TPYTIe KOjH MPUIAIajy TeTPa30JICKOM MPCTEHY.

Cauka 1. Monekyncka
CTPYKTYpa jeaumberma 1.

[1] V. A. Ostrovskii, et al., Russ. Chem. Bull., Int. Ed. 61 (2012) 768
[2] A.M. Okljesa, O. R. Klisuri¢, J. Mol. Struc. 1226 (2021) 129341.

3axeannuya: VctpaxuBama je (uHaHCHpaTo MHUHHCTApCTBO HAayKe, TEXHOJIOIIKOI pa3Boja W MHOBALMja
Pemry6uke Cp6uje (EB. 6p. 451-03-66/2024-03/200125 u 451-03-65/2024-03/200125).
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Tetrazole derivatives express diverse biological activities, which makes the tetrazole ring
an important scaffold present in various active pharmaceutical ingredients of modern
drugs [1]. In our previous work, we reported the synthesis of two new tetrazole
compounds [2] with the underlying idea of combining the tetrazole moiety with an
aromatic ring containing electron-withdrawing (EW) substituents, as the most potent pure
antiandrogens, such as flutamide and its analogues, contain two EW substituents on the
aromatic fragment of their structure. By repeating the synthesis of the two reported
tetrazoles [2] on a larger scale, and in slightly different conditions, such as using another
solvent and prolonging the reaction time, besides the aforementioned compounds [2], the
new (Z)-2-(1-(2-(2,4-dinitrophenyl)hydrazono)ethyl)-5-methyl-2H-tetrazole (1) was
isolated. X-ray diffraction analysis revealed that compound 1 crystallizes in the
orthorhombic crystal system, space group Fdd2, with two symmetrically independent
neutral molecules in the asymmetric
unit (Figure 2). Crystallographic
data for compound 1: C2oH20N160s,
a = 13.2773(11), b = 38.229(3),
c = 21.9357(12) A
V = 11133.9(13) A3, z = 18,
1 =0.12 mm. The final R factor is
58% for 5771 independent
reflections and 409 parameters.
Hirshfeld surface analysis showed
that the strongest attractive
interactions are between the p-nitro
group and aromatic hydrogen
atoms, and between a nitrogen and the methyl group of the tetrazole ring.

[1] V. A. Ostrovskii, et al., Russ. Chem. Bull., Int. Ed. 61 (2012) 768
[2] A.M. Okljesa, O. R. Klisuri¢, J. Mol. Struc. 1226 (2021) 129341.
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& 451-03-65/2024-03/200125).
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OceT/bUBOCT BUCOKOCHEPTETCKUX MOJICKYJIa Ka JIeTOHAIMju 3aBUcH of Beher Opoja
MOJICKYJICKUX M KPHUCTAJTHUX (haKTOpa Kao MITO Cy CI00O0JaH MPOCTOpP Y KPUCTAIIHO]
peLIeTKH, MaKCUMallHa TOIJIOTa JICTOHAIU]e, TIO3UTUBAH €ICKTPOCTATHIKH MOTCHIH]ja
U HEKOBaJIeHTHO BesuBame [1]. OBa mucra (akTopa HHje KOHa4HA, C OO3MPOM Ja
JICTOHAIMja TPEACTaB/ba HU3 CIOXKEHHX, Meljy3aBucHuX mporeca. Y  ciydajy
HUTPOAPOMATHYHHX MOJIEKYJIa, NeTOHanHja mounmhe auconnjarjom C—-NO; Bese koja je
YIJaBHOM Hajcina0uja Be3a y MOJICKYJdy. Y OBOM paay CMO KOMOWHOBAIM pE3yiTaTe
aHaJM3e KPUCTATHUX CTPYKTYpa ca pe3yJiTaTiMa KBAaHTHOXEMH]CKHX IIpOpadyHa y [UJbY
WCIUTHBamka yTUIlaja IPUPOJIC U BEIMYMHE CyCEAHNX cyncTutyeHata Ha jaunny C—NO;
Be€3€ M OCETJbUBOCT HUTPOAPOMATUYHHUX MOJIEKYJIa IIpeMa JIETOHAIH]H.

Kem6puuka 6asa ctpykrypHux nojaraka (CSD) je mperpaxkeHa v U3/BOjEHE Cy CBe
CTPYKTYpe KOje caipike TpuHUTpoapomaTtuuHe (parmente. CylCTUTYEHTH y CYCEICTBY
HUTPO-TPyNa Cy AaHaJIM3UpaHu Yy TOIJIeAy MpUpOJe, BelWuMHe U oOpasara
HEKOBAJICHTHOT Be3WBama. IIpoydaBaHu cy yriioBd wu3Mel)y paBHH apOMaTHYHUX
MPCTEHOBA W HUTPO-TPyNa jep jeé MO3HATO Ja OJCTYName HHUTPO-TpyNa OJf paBHU
apoOMaTHYHOT TpcTeHa nqoBoau 1o cradbema C—NO; Be3e u moBehama oceTbUBOCTH Ka
JeTOHAIMjU. Pe3ynratu aHanu3e TEOMETPUjCKUX MapaMerapa cy yropehenun ca
pesyiraruma ab initio npopauyHa. Pe3ynratu aHaimu3e reOMETPHjCKHX Mapamerapa cy
MOKa3aiu Ja CyNCTUTyeHTH Mory ytunatu Ha jaduHy C—NO; Bese Ha /Ba OCHOBHa
HauuHa! (HOPMUPAKEM HEKOBAJICHTHHX HHTEPAKIIMja ca HUTPO-TPYIIOM M HUCKPETAHEeM
HUTPO-TPyIE YCIIeA CTePHHX On0Wjaa M BEIMYMHE CYICTHTyeHaTa. Pe3ynratu oBe
aHanu3e MoOry OWTH OJi BEJIMKOr 3Hauaja 3a JW3ajHUpackhe HOBHX THUIOBA
BHCOKOCHEPIeTCKHX MOJIEKYJIa Ca YMEPEHOM OCEeTJbUBOIINY Ka JAETOHALIU]H.

[1] P. Politzer, J. S. Murray, Propellants Explos. Pyrotech. 41 (2016) 414.

3axeannuya: OBaj pan je noapxkan ox crpane Ponna 3a Hayky Permy6muke Cpouje, [IPOMUC, #6066886, CD-
HEM. Ogaj pax je moapxaH oJ1 cTpaHe MHUHHCTapcTBa HayKe, TEXHOJIOMIKOT pa3Boja M MHOBaluja Pemyoimke
Cpouje (bpoj yrosopa: 451-03-66/2024-03/200168 u 451-03-66/2024-03/200026).
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The sensitivity of high-energy molecules towards detonation is affected by multiple
molecular and crystalline factors like free space per molecule in a crystal lattice,
maximum detonation heat release, strongly positive values of molecular electrostatic
potential, and noncovalent bonding [1]. That is not a conclusive list, since the detonation
involves a series of complex, mutually dependent events. In the case of nitroaromatic
molecules, the detonation process begins with the dissociation of the C-NO, bond, which
is usually the weakest bond in the molecule. Here we combined an analysis of geometrical
parameters from crystal structures with the results of quantum chemical calculations to
investigate the influence of the nature and size of neighboring substituents on the strength
of the C-NO; bond and the sensitivity of nitroaromatic molecules towards detonation.

Cambridge Structural Database (CSD) was searched and all crystal structures
containing trinitroaromatic fragments were extracted. Substituents neighboring the nitro-
groups were analyzed in terms of their nature, size, and noncovalent bonding patterns.
Angles between aromatic ring planes and nitro-group planes were studied since it is
known that tilting of nitro-group with respect to the aromatic plane leads to the weakening
of the C-NO; bond and increased sensitivity of molecules towards detonation. The results
of the analysis of geometrical parameters were compared to the results of ab initio
calculations. Analysis of geometrical data showed that substituents may affect C-NO;
bond strength in two main ways: through the formation of noncovalent interaction with
nitro-group or by inducing tilting of nitro-group due to the steric repulsion and size of
substituents. The results of this analysis may be of great significance for the design of
new types of high-energy molecules with moderate sensitivity towards detonation.

[1] P. Politzer, J. S. Murray, Propellants Explos. Pyrotech. 41 (2016) 414.

Acknowledgement: This research was supported by the Science Fund of the Republic of Serbia, PROMIS,
#6066886, CD-HEM. This work is supported by the Ministry of Science, Technological Development and
Innovation of the Republic of Serbia (Contract numbers: 451-03-66/2024-03/200168 and 451-03-66/2024-
03/200026).

29" Conference of the Serbian Crystallographic Society



54 lMocluepcka caotuwluerba

INHHUKTOI'EHE UHTEPAKIIMJE Y KPUCTJIHUM
CTPYKTYPAMA HUTPOAPOMATHYHUX EKCIIVIO3UBA

Jenena U. Pagosanosuh ? ® https://orcid.org/0009-0007-1555-796 X,
Oyman %K. Besbxosuh ° @ https://orcid.org/0000-0002-1382-8785

8 Vuueepsumem y Beoepady — Xemujcku ¢haxyrmem, beoepao, Cpbuja
umeji: vdusan@chem.bg.ac.rs

[THukTOTEHA Be3a mpezcTaBiba cialy, NMPUBIAYHY HEKOBAJICHTHY WHTEPAKIH]Y
n3Mmel)y eneKTpoHMIHOT pEernoHa MOJIEKYJICKE IIOBPIIMHE HHUKTOIGHOI aToMa u
HYKJICOQHIHOT PEeruoHa Ipyror atoma WM rpymne aroma [1]. U excrepuMeHTanHa U
TEOpHjCKa HCTPaKMBama IO0Ka3yjy lla IHUKTOT€HE BE3€ WIpajy 3HAYajHy YJIOTy Y
pa3MuUTUM o0JacTHMa XeMHuje, OJf KPUCTATHOI HWHXKEHEPCTBa OO0 IU3ajHUparha
MaTepujana u katanuse [2]. Y 0BOM pajy cMO KOMOMHOBAIM aHATTU3Y KPUCTAIOrpad)CKUX
nojiataka ca KBaHTHOXEMHUjCKHM IIpOpauyHUMa Yy IMJbY pa3jalliibaBama yJore
IMHUKTOTCHUX HMHTEepakuuja y JAeduHHCamy JETOHAIMOHUX  KapaKTEPUCTHKA
HUTPOAPOMATUYHUX BUCOKOCHEPIeTCKUX MOJIEKYJIa.

Iperpaxumu  cmo KemOpuuky 0a3y CTpYKTypHHX THojaTaka y LUJbY
UACHTH(QHUKOBakbAa M W3/B3jaba CBUX KPUCTAIHUX CTPYKTypa KOje caapike
TPUHUTpOapOMaTudHe (hparMeHTe 4nje HUTPO-TPYIE y4YECTBYjy y MelyMOJIEeKyJICKUM
ITHUKTOTEHUM WHTEPAKIMjaMa ca KHCCOHHKOM M3 HUTPO-TPyHa CyCEeAHUX MOJIEKyJa.
Wznojunm cmo 253 KpUCTaTHE CTPYKType Y KOjuMa je uaeHTH(HUKOBaHO 538 KpaTKHX
KOHTakara u3Mel)y aroma a3zora M3 HHTPO-TPYIE jEJHOT TPHHHUTPOAPOMATHIHOT
(parmMeHTa ¥ aToMa KMCEOHHKA U3 HUTPO-Tpyna APYrux ¢pparmMeHara.

AHasu3a reoMeTpHjCKHUX MoJjaTaka U3 U3JBOjEHUX KPUCTAIHUX CTPYKTypa MoKazana
je lla MHUKTOTeHEe Be3e MOTY Jia M3a30By POTAllMjy HUTPO-TPYIE y OJHOCY Ha paBaH
apoMaTHYHOT TpcTeHa. PaHuja UCTpaxkuBama Cy MOKa3ala Jia OBakBa POTUpPakha HUTPO-
rpymna y CTpyKTypama HHUTPOapOMaTHYHHMX BHCOKOCHEPIeTCKHX MOJIEKylia JOBOJE N0
cnabspema C-NO; Besa, urja auconujaiija 0OMYHO NpeACTaBba IMPBU KOPAK y MPOLECY
JeroHanyje. Pesynratn aHanm3e KpUCTATHHUX CTPYKTypa Cy OOjalllbeHH Y KOHTEKCTY
KBaHTHOXEMH]CKHX IIpopadyHa ypal)eHHX Ha MOJIET CHCTEMHMA.

PesynraTu oBor ucrpaxuBama Mory sia Oy[qy OJ BEJIHMKOT 3Ha4aja 3a pa3yMeBame
JICTOHAIIMOHUX KapaKTEpPUCTHKA YBPCTHX HUTPOAPOMATHYHUX EKCIIIIO3UBA.

[1] S. Scheiner, J. Phys. Chem. 125 (2021) 10419
[2] B.Lin,etal., Angew. Chem. Int. Ed. 62 (2023) £202304960.
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HEM. Ogaj pax je moapxaH oJ1 cTpane MUHHCTapcTBa HayKe, TEXHOJIOMIKOT pa3Boja M MHoBanuja Permy6imike
Cp6wuje (Bpoj yroeopa: 451-03-66/2024-03/200168)

XXIX KoHdepeHuuja Cprickor kpucTanorpadckor ApyLiTea



Poster Presentations 55

PNICTOGEN INTERACTIONS IN CRYSTAL STRUCTURES OF
NITROAROMATIC EXPLOSIVES

Jelena L. Radovanovi¢ * @ https://orcid.org/0009-0007-1555-796X,
Dusan Z. Veljkovié 2 @ https://orcid.org/0000-0002-1382-8785

aUniversity of Belgrade — Faculty of Chemistry, Belgrade, Serbia
e-mail; vdusan@chem.bg.ac.rs

The pnictogen bond represents a weak, attractive non-covalent contact between the
electrophilic region of the molecular surface above the pnictogen atom, and a nucleophilic
region of another atom or atomic group [1]. Both experimental and theoretical studies
showed that pnictogen bonds play important roles in different areas of chemistry, from
crystal engineering to material design and catalysis [2]. Here we combined analysis of
crystallographic data and quantum chemical calculations to elucidate the role of the
pnictogen bond in defining detonation properties of solid nitroaromatic high-energy
molecules.

Here we searched the Cambridge Structural Database to identify and extract all
crystal structures containing trinitroaromatic fragments in which nitro-group was
involved in intermolecular pnictogen interactions with the oxygen atoms from nitro
groups of neighbouring molecules. We extracted 253 crystal structures with 538 short
contacts between nitrogen atoms from a nitro group of one trinitroaromatic fragment, and
an oxygen atom from a nitro groups of the other fragment.

Analysis of geometrical data from extracted crystal structures showed that pnictogen
bonds may induce tilting of nitro-group with respect to the aromatic plane. Earlier, it was
shown that tilting of nitro-group in structures of nitroaromatic high-energy molecules
leads to the weakening of C-NO; bonds, whose dissociation is usually the first step in the
detonation process. The results of the analysis of crystal structures were explained in the
context of quantum chemical calculations performed on model systems.

The results of this study could be of great importance for the understanding of
detonation characteristics of solid nitroaromatic high-energy materials.

[1] S. Scheiner, J. Phys. Chem. 125 (2021) 10419
[2] B.Lin, etal., Angew. Chem. Int. Ed. 62 (2023) e202304960.
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Pa3zymeBame noHamama MaTeépujajia y HECTaHIapAHUM YCIOBHMa BEOMa je BaXKHO,
Kak0 3a u3pany ypebhaja, TakO u 3a BHXOBO OnpxkaBame. OBHE cy INpeacTaBJbEHA
npOy4aBarba U3 JIBE Pa3IMYUTE 00IacTH HAyKE O MaTepujaiuMa KOja y UCIHTHBamUMa
KOpucte (yHnameHtanHy kpucraiorpadujy. [103nato je, Ha npumep, Aa cy BELITA4KH
MaTepHjanu KOju MOTY CKIaJUINTHTH U 0ci00alaTi MONEKYIICKH KHCEOHHK, T0Oap n300p
3a MOYETaK HCTpakWBamka HOBHX MaTepHjana KOju Om MO NOMOhM y cMamemy
MOTPOIIKHE EHEPTHjE M IITETHOT YTHIAja HA OKOJIMHY. ¥ TOM KOHTEKCTY, HCTPasKUBAJIH
CMO peBep3uOMIHO pUMame/0TnyiITame KiuceOHuka yuytap BaAl,O4 koje je mpaheno
M0jaBoM crienuduyHOr MarHeTHor ypehema [1]. MarHeTHa Mepema Cy Mmokasana 1a je
KHCEOHMK CKJIAJUINTEH y OOJMKYy KOHAEH30BaHE MarepHje W Ia Tpagd HEKy BPCTY
HHUCKOJIMMHE3HOHATHOT JIAHYaHOT ckiona yHyTap crpykrype BaAl,Os Kuceonuk us
Ba3lyxa ce aacopOyje y CTpyKTypy HpH aMOUjeHTalHHM YyCIOBHMMa, a OTIYIITa Ce
penaTuBHO Op30 y aTMOC(epH XelujyMa WM HEKOT APYror raca ca ca HPUTHCKOM OJ
HEKOJUKO Munbapa, 4ak u Ha 300 K.

Kon mpoyuaBama OpraHCKO-HEOPraHCKMX XHOpPHIHHMX Marepujajga I0CTOjU
HEONnXOoJHOCT Kopuiihema peHAreHcKe Audpakiyje Ha MpalKacTHM y30pLuUMa M
npahiema npoMeHe CTPYKTYPHHX Mapamerapa 1oji BACOKAM MPUTHCIMA, 0e3 Koje He Ou
6mio Moryhe UCIIMTUBATH OceT/bHBa u3ndka U GoTodu3ndka cBojcTBa Matepujana [2].
Ckyn pa3inunTHX HeaMOWjeHTAJHWX MOjaTaka M3MEpPEHUX 3a XHOPHIHM OpPraHCKO-
Heoprancku — MoJekyicku  ¢epoenektpuk  (N(CzHs)sCHs)FeBrs  mojacano  je
¢urexcnbmTHO Pr3NUKo U POTOGU3MIKO MOHAIAKE XHOPHIA U3I0KEHOT IPUTHCIIMA
Behnm ox 30 GPa. [Ipu penaTuBHO yMepeHHM MPUTUCIIMMA JIOLIIO j€ 10 PEeBEP3UOUITHOT
CyXKaBama EHEPTrHjCKOI paclerna M pEeBep3MOMIHE THE30XPOMHE  ITPOMEHE.
[Mponanaxeme pacropena 1 HaYWHA BE3MBamba aTOMa y KPUCTAIHUM CTPYKTypama, Kao
1 TEOMETPHjCKE CTPYKType KPHCTAIHUX PEIIETKH OWTHO je 3a OMHCHBAIE 3aBUCHOCTH
oapelheHnX cBojcTaBa MaTepHjajia of bUXOBE CTPYKTYpE.

[1] M. Vrankié, et al., Sci. Rep. 9 (2019) 15158
[2] T.Nakagawa, et al., Inorg. Chem. 62 (2023) 19527.
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Understanding how materials behave under non-ambient conditions is very important for
both making devices and keeping them in good shape. Two different areas of materials
science study that use different methods, but both have fundamental crystallography in
the background, will be presented. It is known, for example, that artificial materials that
can store and release molecular oxygen are a good place to start looking for new uses that
could help reduce on energy consumption and the associated environmental damage. In
this context, the reversible uptake/release of oxygen within the BaAl,Os4 material is
investigated, as evidenced by unexpected magnetic ordering [1]. The magnetic
measurements show that the oxygen is stored in the form of condensed matter and forms
a kind of low dimensional, chain-like assembly within the tunnels of the BaAl>O4
structure. Oxygen is adsorbed simply by being in air at ambient conditions and released
relatively quickly by being in He or another gas atmosphere with a pressure of several
millibars even at 300 K.

For the selected organic-inorganic hybrid material, however, the collected powder
X-ray diffraction and structural evolution data under high pressure underlines the
necessity of this characterization method, without which it would be impossible to
correlate structural and sensitive physical and photophysical behaviour [2]. A collection
of various non-ambient data measured for the hybrid organic-inorganic molecular
ferroelectric (N(C2Hs)3sCHs)FeBrs has deciphered the flexible physical and photophysical
behavior at pressures above 30 GPa, leading to a reversible band narrowing at relatively
moderate pressure points and reversible piezochromic changes in the electronic
landscape. Deciphering the arrangement and bonding of atoms in crystalline solids and
the geometric structure of crystal lattices is essential for linking the structure and
properties of materials.

[1] M. Vranki¢, et al., Sci. Rep. 9 (2019) 15158
[2] T.Nakagawa, et al., Inorg. Chem. 62 (2023) 19527.
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Tepuapuu cuctem K,O-Al,O3-SiO; omncexHo ce uctpaxkyje Beh Buie ox jeaHor
BeKa 300r HEroBOT 3HAauaja y MUHEPANOTHjH W Haynu o marepujanuMma. OOjaBibeHH
NOJAIM O CUMETPHjU W IapaMeTpuMa jeAWHHYHe henuje mocaj MO3HATHX KPUCTATHUX
dbaza mpubmmkHor xemujckor cacraBa KAISIOs OTKpHBajy BENHKY pPasHOIHKOCT
pesyntata. OxapeljeHO je M ONMUCAHO HEKOJHKO KPHUCTATHHX (pasa y HCIUTHBAHOM
cucremy KyO-AlpO3-SiO,, anu kpucTaaHa CTpyKTypa TecepaiHe (ase, Mo3HATE Kao
yBpct pactBop KixAl1xSixO: [1], 1o cax Huje objaBsbeHa.

Bejoepr [2] u Boyen [3] cy wu3BecTHiIM O CHHTE3M OKTaeHapCKHX KpucTaia
unentudukoBanux kao KoAlSiOg. Jamaryum [4] je ompemno jemuuuuny hemujy
a = 7,650(5) A jemumema Tecepanne cumerpuje omucanor kao KAlSiOs. Kyk u
koaytopu [1] cy mamm peHAreHcke IUQpPakKIMOHE IONATKE Ha IOJHKPUCTATHOM
marepujainy 3a Tecepanny KiAlSixOz da3y u yraunanu napamerap jenunuune hemmje
a=7,644(1) A. Tlpenecnone dotorpaduje 1 AMPPAKIHOHY MOJAIN YKA3aIH Cy 1a je
KPHCTaJIHa CTPYKTypa oBe (ase IbOCHO LCHTPUPaHa Tecepallta 1 fa npumnaza Jlayeosoj
xiacu m3m. Xammup u koaytopu [5] cy onpemumn jeqmanuny hennjy a = 7,6799(7) A n
npoctopuy rpymy Fd3m (6p. 227) 3a jenumeme KogsAlossSo1502. Ouu cmatpajy na
TecepaiHa ¢baza KAl Six02 MpeICTaBIba YBPCT pacTBop
[-KpHCTOOANHUTCKOT THITa CTPYKTYPE TAE X JOCTHXKE BPESIHOCT | 10 IPUOIIKHO X =~ 0,235
Ha Temnepatypu ox 1500 °C.

AHanuza peHIreHCKuxX AUGPaKIUOHUX MOAATaKa CHMHTETUCAHOT MOJUKPHUCTAIHOT
Marepujana noTBpauia je npucyctBo tecepaine KizsAly2sSio7504 dase (ICDD # 00-
032-0731) y y3o0pky ca jour ase kpuctanne daze: KAISiOs-O1 (ICDD # 01-077-8523;
ICSD 162489) u pS-KAIsOg (ICDD # 00-021-0618). M360p BHCOKOKBAJIUTETHOT
TECepaJHOT MOHOKpHUCTala ¥ JIETAJbHO HWCIUTHBAaKE HErOBUX CTPYKTYPHHX
KapaktepucTuka Ouhe cnenehu xopak y Hamem Oyayhem pamy.

[1] L.P. Cook, et al., Am. Mineral. 62 (1977) 1180

[2] Z. Weyberg, Centralbl. Mineral. Geol. Paleont. 11 (1908) 326
[3] N.L.Bowen, Am. J. Sci. 43 (1917) 115.

[4] A.Yamaguchi, Nippon Seram. Kyo. Gak. 78 (1970) 74

[5] S.L.G. Husheer, et al., J. Solid State Chem. 147 (1999) 624.

3axeannuya: Cpenctsa cy obe3deheHa ox ctpane MuHHCTapcTBa HayKe, TEXOIOMIKOT Pa3Boja M HHOBAIHja [0
ocHOBY Yrosopa 6p. 451-03-65/2024-03/200126 i 451-03-66/2024-03/200126.
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The ternary system K.O-Al,O3-SiO. has been extensively investigated for more than a
century because of its importance in mineralogy and materials science. Published data on
the symmetry and unit cell parameters of previously known crystal phases having
chemical composition close to KAISiO4, reveal a great spread of results. Among several
phases that are known to exist in the studied system, the crystal structure of the cubic
phase denoted as solid solution K;—Al,—SixO2 [1] has not been reported until now.

Weyberg [2] and Bowen [3] reported the synthesis of octahedral crystals, which were
identified as K,Al,SiOg. Yamaguchi [4] observed a unit cell parameter of 7.650(5) A for
a cubic compound described as K»AlLSiOg. Cook and coauthors [1] reported X-ray
powder diffraction data for a cubic K;xAl;SixO, phase and refined unit cell parameter
a=7.644(1) A. The precession photographs and X-ray powder diffraction data indicate
that the solid solution K, xAl,SixO is face-centered cubic and belongs to the Laue group
m3m. Husheer et al. [5] determined the unit cell a = 7.6799(7) A and space group Fd3m
(No. 227) for a compound KosgsAlossSo1502. According to them, the cubic phase
KAl SixO; is a solid solution of S-cristobalite type structure that extends to x = 0.235
at 1500 °C.

Powder XRD analysis of the synthesized material confirmed the presence of the cubic
phase Ki2s5Al125Si07504 (ICDD # 00-032-0731) along with two other phases in the
sample: KAISiO4-O1 (ICDD # 01-077-8523; ICSD 162489) and -KAlsOg (ICDD # 00-
021-0618). The selection of the high-quality cubic single crystal and detailed
characterisation of its structural properties will be the next step in our future work.

[1] L.P. Cook, et al., Am. Mineral. 62 (1977) 1180

[2] Z. Weyberg, Centralbl. Mineral. Geol. Paleont. 11 (1908) 326
[3] N.L.Bowen, Am. J. Sci. 43 (1917) 115.

[4] A.Yamaguchi, Nippon Seram. Kyo. Gak. 78 (1970) 74

[5] S.L.G. Husheer, et al., J. Solid State Chem. 147 (1999) 624.
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(+)-Acnepunakron 11 (1) je mpupoanu npoussoxa uzonosan u3 Aspergillus nidulans,
a BEroBa CTPYKTYpa je MPeJI0’KeHa Ha OCHOBY CIIEKTPOCKOIICKHX aHaJM3a M MpopayyHa
€JIEKTPOHCKOT IMpKyiapHor auxpousma [l]. Cuntesa (+)-acmepunaktona L[ (I) u
mweropor C-7 emumepa (Il) je octBapena y cemam cunTeTckmx (asa, momasehin u3
D-ranmakto3e (Cxema 1) [2]. PenareHcka CTpyKTypHa aHajim3a je OPYXKWIA YBUI Y
arcoiyTHy crepeoxemujy npoussona | u Il

D-ranakTto3a
\ 4 dpase

OH OH OH OH

" /o lo "
HO k HO” /% HO” /% HO k
0% 0 0 0" X0
1 2

| Il
(+)-acnepunakTtoH L| 7-epi-(+)-acnepunakToH L|

Cxema 1. CuHTETCKHM NPUCTYN enuMepHUM Monekyiuma | u 1.

Emnmepun monexymu | u Il cy xpucranucanu uz pacrsopa EtOAc/n-xekcan u 06a
Npunajgajy OpTOPOMOMYHOM CHCTEMy, TIpocTopHa Tpyma P2:2:2;. AmncomyTtHe
KOH(UTypanyje CHHTETHCAaHWX MOJeKysla cy onpeleHe Ha aBa HauMHA: HA OCHOBY
cTepeoleHTapa 4mja KOH(HTypamuja ce He MeWma y TOKY peakiyja M Kpo3 edexar
PE30HaHTHOT pacejama.

[1] Q. Li,etal., Fitoterapia 173 (2024) 105790
[2] J. Francuz, et al., Synlett 34(14) (2023) 1699.

3axeannuya: Aytopu ce 3axBasbyjy MHUHHCTApCTBY 00pa3oBama, HayKe M TeXHOJOMIKOr pa3Boja (IIporpam:
451-03-65/2024-03/200125 & 451-03-66/2024-03/200125) u uctpaxuBadykum mnpojektom CpIicKe akageMuje
nayka u ymernoctu (F-130).
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(+)-Asperilactone C (1) is a natural product isolated from Aspergillus nidulans, and its
structure was proposed based on spectroscopic analyzes and electronic circular dichroism
calculations [1]. The synthesis of (+)-asperilactone C (I) and its C-7 epimer (Il) was
accomplished in seven synthetic steps, starting from D-galactose (Scheme 1) [2]. X-ray
structural analysis provided insight into the absolute stereochemistry of products I and I1.
Epimeric molecules | and 11 were crystallized from EtOAc/n-hexane solution and both
belong to the orthorhombic crystal system, space group P2:2:2;. The absolute
configurations of the synthesized molecules were determined in two ways: based on
stereocenters whose configuration does not change during the reaction and through the
effect of resonance scattering.

D-galactose
l 4 steps

OH OH OH

OH
Me™ .0 3 steps Me™ .0 Me™ .0 3 steps Me™ \..O
s -— . + . E—— .
. 0 o "
HO” k HO" . /K\ HO” . /K\ HO” . g
| 0Ng 0 0 (I
1

2 [}
(+)-asperilactone C 7-epi-(+)-asperilactone C

Scheme 1. Synthetic approach to epimeric compounds | and I1.

[1] Q. Li,etal., Fitoterapia 173 (2024) 105790
[2] J. Francuz, et al., Synlett 34(14) (2023) 1699.
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from the Serbian Academy of Sciences and Arts (Grant No. F-130).
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(+)-Acnepunakton b (1) je npupoaau npouseon uzonosan u3 Aspergillus nidulans,
a IEeroBa CTPYKTYpa je MPEeAIoKeHa Ha OCHOBY CIIEKTPOCKOIICKUX aHAIH3a U MpopadyHa
CJICKTPOHCKOT IMpKynapHor muxpousma [1]. Cunutesa (+)-acmepwinaktona b (1) je
OCTBapeHa y celaM CHHTETCKuX (hasa, monazehu u3 D-riryko3e (Cxema 1). [TapanenHo je
ocTBapeHa cuHTe3a (—)-acmepunaktona b (ent-1) y caMo jeIHOM CHHTETCKOM KOpaky H3
L-pamHo3e (Cxema 1). PenareHcka cTpyKTYpHA aHAJIN3a je TPYKUIIA YBUI Y allCOIyTHY
crepeoxemujy npousBoaa 1, ent-1, xkao u crpykrypHor aHarnora 2 (Cxema 1).

HO OH

- 7 dasa (o)
HO‘WI(J?.OH _— Me%m
P HO" /K
HO BH 0 X0
D-rnykosa (+)-acnepunaktoHn B (1)
OH
", o] 1 pasa ‘.0 HsC -0 %
HO—<:)<OH . Me " j\)w o
h 4 « H,0 7 HO' 1 o
HO oM ° ) OH
L-PamHo3a (-)-acnepunaktoH b (ent-1) 2

Cxema 1. CHHTETCKH NPHUCTYTI.

Jenumema 1, ent-1 u 2 cy kpucranucana n3 pacrsopa EtOAc/N-xekcan u cBa Tpu
MIPHIIAAa]y MOHOKJIHHUYIHOM KPHUCTAIHOM cucTeMy (mpoctopHa rpyma C2 3a 1 ment-1, a
P2, 3a 2). AnconytHe KOH(Urypaiyje CUHTETHCAaHUX MOJIEKyJa cy onpeljeHe Ha nBa
HayMHa: Ha OCHOBY CTEpEOIIeHTapa YMja KOH(PHUrypaluja ce He Meba Y TOKY peakiija u
Kpo3 ehekaT pe30HaHTHOT pacejarma.

[1] Q.Li,etal., Fitoterapia 173 (2024) 105790.

3axeannuya: Aytopu ce 3axBasbyjy MUHHCTapcTBYy 00pa3oBarba, HaAyKe M TEXHONOWIKOT pa3soja (IIporpam:
451-03-65/2024-03/200125 & 451-03-66/2024-03/200125) u uctpaxuBaukum npojekrom CpIicKe akanemuje
nayka u ymernoctu (F-130).
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(+)-Asperilactone B (1) is a natural product isolated from Aspergillus nidulans, and its
structure was proposed based on spectroscopic analyzes and electronic circular dichroism
calculations [1]. The synthesis of (+)-asperilactone B (1) was accomplished in seven
synthetic steps, starting from D-glucose (Scheme 1). In parallel, the synthesis of
(-)-asperilactone B (ent-1) was realized in only one synthetic step from L-rhamnose
(Scheme 1). X-ray structural analysis provided insight into the absolute stereochemistry
of product 1, ent-1, as well as structural analogue 2 (Scheme 1).

HO

OH
- seven steps (0]
HOWIOfoH _Sevensees Me)\/ﬁ).,
{ HO "o/\*o

HO OH

D-Glucose (+)-Asperilactone B (1)

OH
"o o HsC O
H0—<:)<OH one step Me/\\,;Zl . j\j ,,O>:O
/. HO”
( HO o™ oH

L-Rhamnose (-)- Asperilactone B (ent-1) 2

Scheme 1. Synthetic approach.

Compounds 1, ent-1 and 2 were crystallized from EtOAc/n-hexane solution and all three
belong to the monoclinic crystal system (space group C2 for 1 and ent-1, and P2; for 2).
The absolute configurations of the synthesized molecules were determined by two means:
based on stereocenters whose configuration does not change during the reaction and
through the effect of resonance scattering.

[1] Q.Li,etal., Fitoterapia 173 (2024) 105790.
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KOMILJIEKCA

Maja B. Bykuh @ @ https://orcid.org/0000-0001-9382-0443,

Jeaena M. Ilerponujesnh * @ https://orcid.org/0000-0003-3427-5427,
Mapuja C. Puctuh * @ https://orcid.org/0000-0002-7066-9928,
Cunahana B. Hosaxosuh ° @ https://orcid.org/0000-0002-8737-5870

& Vuueepsumem y Kpaeyjesyy, I[lpupoono-mamemamuuxu ¢axyimem, Kpaeyjesay,
Cpbuja; ° Hncmumym 3a nykneapue uayke , Bunua"” - Hncmumym 00 nayuonannoe
snauaja 3a Penyonuxy Cpoujy, Yuusepszumem y beoepady, beoepao, Cpouja

umejn: maja.djukic@pmf.kg.ac.rs

Kommeke [Ru-p-cymene-L], rae je L = 4-xmopo-2-[[(2-
XUAPOKCU(PEHIT)UMUHO | Me-TriiT]peHoN, je CHHTETHCaH MO paHdje  00jaBJbCHO]
OpOIEypH TPUMEHEHO] 3a CHHTe3y cindHux Komiuiekca [1]. Kommmeke [(p-
cymene)RuCl;]z (0,3062 g; 0,5 mmol) je pactBopen y MeTanosy (6 mL) u 'y oBaj pactBop
je moxar uspcr surann (0,2465 g; 1 mmol). JloGujeHa cMerna je pedykroBaHa 3 cata Ha
60 °C. PactBop je octaBibeH npeko Hohu y ppmwxuaepy, 3aTuM npoiiel)eH Ha BaKyyMy U
tasor ocymieH. Tanor je npekpucranuicad u3z IM® u 100ujeHu Cy HapaH[IACTH KPUCTAITH
komiuiekca [Ru-p-cymene-L] (Cauka 1). Kpucranorpadcku moganu: opTopoMOUYHH
KpHCTallHM cHcTeM, mpocropHa rpyma Pbca, a=11,2308(3), b=16,4020(4),
c=23,7868(55) A, V=438171(18)A3, Zz = 8 p = 1569 g cm3,
«=0,979 mm™, R; =0,0412, wR = 0,1054.

Ciuka 1. MonekyJicka ctpykrypa [Ru-p-cymene-L] komruiekca.

[1] R. Takjoo, et al., Inorganica Chim. Acta 455 (2017) 173.

3axeannuya: OBaj paj je OApKaH of cTpaHe MUHUCTapCTBa HayKe, TEXHONOLIKOT pa3Boja M HHOBALMja
Peny6inke Cpbuje (0poj: 451-03-66/2024-03/ 200122).
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The complex [Ru-p-cymene-L], where L = 4-chloro-2-[[(2-hydroxyphenyl)imino]
methyl]phenol, was synthesized according to a previously published procedure used for
the synthesis of similar complexes [1]. The starting complex [(p-cymene)RuCl;]>
(0.3062 g; 0.5 mmol) was dissolved in methanol (6 mL) and the solid ligand (0.2465 g;
1 mmol) was added to this solution. The resulting mixture was refluxed at 60 °C for 3
hours. The solution was left in the refrigerator overnight, then vacuum filtered and the
precipitate dried. The precipitate was recrystallized from DMF and orange crystals of the
complex [Ru-p-cymene-L] were obtained (Figure 1). Crystal data: orthorhombic, space
group Pbca, a =11.2308(3), b = 16.4020(4), c = 23.7868(5) A, V = 4381.71(18) A%,Z = 8,
p=1569gcm=3, x=0.979 mm™, R; =0.0412, wR = 0.1054.

Figure 1. Molecular structure of [Ru-p-cymene-L] complex.
[1] R. Takjoo, et al., Inorganica Chim. Acta 455 (2017) 173.
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AHTHKOHBYJI3UBHH JIeK KapOamasenuH uma rnpeko 50 no3natux Gopmu, ykpyuyjyhn
5 monuMopda, pu 4eMy CBaKH 01 lbUX UMa Pa3INUUTy KPUCTAIHY CTPYKTYPY U HU3HUKa
CBOjCTBA, INTO MOXE HMaTH 3Ha4yajaH yTulaj Ha ¢apmaueyTcky Gopmynanujy,
arcopmuujy, OHONOMIKY PacHONOKHBOCT M edukacHOCT seka. Kpucramne crpykrype
mommmopda I, 11, IIT u IV 3agprkaBajy MOTHB y KOME Cy JBa WHBEP3aHO OpPHjCHTHCAHA
MoJleKya noBe3aHa napoM N—H/O BomonuuHux Be3a 06pasyjyhu Ro%(8) nperen (Camka
1, neBu AMMEPHM MOTHUB), TOK KPHCTAITHY CTPYKTYpPY noiauMopda V KapaKTepuIry JIaHII!
ca jennoctpykum N—H/O BoonnunmM Be3ama, ojauanum N-H/m untepakuujom (Canka
1, mecam motuB). Y KemOpuukoj ctpykTypHoj 0asu mnomaraka (CSD) Hamase ce
apxuBupane 33 kpucrande crpykrype nonumopda I, I1, Il u IV, a camo jenHa kpucraiHa
cTpykTypa nojumopda V, modujena u3 mapue dasze 10,11-auxuapokapbamaszenuHa.
IMomumopd V 3aHUMIBHUB je U 300T TOra MITO CE HE MOXKE JOOUTH JUPEKTHOM CHHTE30M
win Ga3HoM TpaHcHOpPMAIjOM MTOMEHYTa YeTHpH nojuMopda. Moryhu pasinor 3a To
JIOKHU Y YMICHUIHM 2 j& eHeprija UHTepaKIHje y OBAKBOM CHCTEMY HMXa y OJJHOCY Ha
IIpeocTala YeTUpH oyMMop(a Koju cajpike IBOCTPYKY BOJLOHNYHY Be3y. OBo mOTBphyjy
U TO3UTHBHE BPEIHOCTH CTaHaapaHe mpomene ['mbcose cnobomHe eHepruje (AG)
n3padyHare 3a Tpu pasnmuute Temneparype (298, 373 u 463 K). Excrpanonanunjom
n3pauyHatux AG BpegHocTH, TOKa3ajo ce ga ce nomumopd V moxe o0uUTH 0f
nosmmopda I, 11, I11 nim IV nckspydnBo 3arpeBameM 10 Tauke Torbewa (463 K), a 3atum
xnaljemem 10 Temreparype ke ox 260 K.

33 cTpykType CSD i 1 crpy-krypa

Cauka 1. [TakoBama kapOamazenuHa y pa3ImduTHM ITOJTUMOppUMa.
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The anticonvulsant drug carbamazepine has over 50 known forms, including 5
polymorphs, each with a different crystal structure and physical properties, which can
significantly impact pharmaceutical formulation, absorption, bioavailability, and drug
efficacy. The crystal structures of polymorphs I, 11, 111, and IV retain the motif where two
molecules related by inversion are linked by a pair of N-H/O hydrogen bonds firming an
R2%(8) ring (Figure 1, left dimer motif), while the crystal structure of polymorph V is
characterized by chains with a single N-H/O hydrogen bond, strengthened by N-H/n
interaction (Figure 1, right motif). The Cambridge Structural Database (CSD) archives
33 crystal structures of polymorphs I, 11, 111, and 1V, with only one crystal structure of
polymorph V obtained from the vapor phase of 10,11-dihydrocarbamazepine. Polymorph
V is interesting because it cannot be obtained by direct synthesis or phase transformation
of the aforementioned four polymorphs. A possible reason for this lies in the fact that the
interaction energy in such a system is lower compared to the other four polymorphs
containing a bifurcated hydrogen bond, as evidenced by the positive values of the
standard Gibbs free energy change (AG) at the three considered temperatures (298, 373,
and 463 K). Extrapolation of the calculated AG values has shown that polymorph V can
be obtained from polymorphs I, 11, 111, or IV exclusively by heating to the melting point
(463 K) and then cooling to a temperature below 260 K.

ol %ﬁ. e

d“\, i /\(’ .-H\ "“\,
P S ,‘(y . ‘*1)'
St reS gy }" }“
33 structures — CSD 1 structure

Figure 1. The packaging of carbamazepine in different polymorphs.
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KoMmno3utHH MaTepyjain Ha 6a3u MONTyMPOBOJHAYKOT (JOTOKATAIU3ATOPA M OKCHAA
IpenasHux MeTaja MOTy Halin IpHMeHy y 00JacTH KOHBEp3Hje CHepruje W TpeTMaHa
ornagaux Boaa. Yuct TiO; (ca BeMkuM eHepreTCKUM mpoiienoM > 3 eV) moceayje noope
¢doTokaTamMTHUYKe OCOOMHE, ajiu ce OHE WCIoJbaBajy camo y YB obmactu
enekTpomartetHor crekrpa (A < 400 nm). Jla 6u ce crnektpanau oarosop TiO2 dase
MPOLIKMPHO y o0sacT BuaJbuBe cBewiocTd, TiO2 ce crpexe ca MOroJHUM HEOPraHCKHM
MOJIYITPOBOTHUKOM (YCKOT €HEpPreTCKOr IMpOoIlena), KOju je crmocobaH ma amcopOyje
(oTOHE y BUIJLBOM OIICETY.

Y oBOM pamy je mpoydYaBaH MAarHeTHH KOMIIO3UT JOOHjeH CIIpe3ameM
tutan(lV)-okcuma u KOJOUIHUX HAHOUECTHUIIA IUHK-(DepuTa. 3a 100Hjamhe KOMIIO3UTa ca
paznmuuutuM yaeiaom TiO: ¢da3ze xopuirheHa je coli-res TEXHUKA Koja je mojpa3symenaia
xuaponusy TutaH(IV)-0yTokcnaa y mpucycTBy UHMHK-(QEepUTHHX HaHouecTHUa. HakoH
npama, cymema u oarpesama Ha 430 °C y Bazayxy, amopdua TiO; daza (amTiOy)
npenuia je 'y kpucramau adarac (CrysTiOz). V uwmy unpahema mporeca
¢byHKIMOHANM3aMje HaHOUeCcTHI[a IUHK-(epuTa ca TiO,, kopumhena je nHdpanpseHa
criektpockorimja Dypujeoe Ttpanchopmanuje (ATR-FTIR). Hurepakuuja usmely
MarHeTHUX HAHOYECTHIA IHMHK-QepuTa W MaTpulle TUTaH-AMOKCHAA ITpe U IOoCie
oJrpeBama je ucruTrBana Me30ayepoBoM CIEKTPOCKOHjoM. ONTHYKa CBOjCTBA YHCTOT
TiO2 u noOujeHNX KOMIIO3UTa MpoydYaBaHa Cy MepemeM (doromymunucienimje (PL)
HaKOH 03pavnBama y30paka Jacepom TaJlacHe Iy )KUHE
/Iex =300 u 280 nm.
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Composites made by coupling semiconductor photocatalysts with transition metal oxides
are promising materials in the field of energy conversion and waste-water treatment. Pure
TiO; (with a wide bandgap > 3 eV) can be used as a photocatalyst, but its photocatalytic
performance can be triggered only by UV radiation (1 < 400 nm). The spectral response
of TiO- into the visible light region can be extended by combining it with an inorganic
semiconductor (of narrow bandgap), capable of harvesting the photons in the visible
range.

In this work, a magnetic composite prepared by coupling titanium dioxide with
colloidal zinc ferrite (ZFO) nanoparticles (NPs), has been studied. A sol-gel technique,
which involved the hydrolysis of titanium butoxide in the presence of nanosized zinc
ferrite seeds, was used to prepare composites with different amounts of TiO, phase. After
washing, drying, and heating at 430 °C in an air atmosphere, the amorphous TiO>
(amTiOy) phase in the as-prepared composites transformed into the crystalline anatase
TiO, (crysTiOz). To follow a process of functionalization of magnetic zinc ferrite
nanoparticles with TiO,, the Fourier transform infrared (ATR-FTIR) spectroscopy was
used. The interaction between the zinc ferrite NPs and the titanium dioxide matrix upon
heating was studied using the Mdssbauer spectroscopy. The optical properties of pure
TiO and the obtained composites were studied by measuring the photoluminescence (PL)
spectra of irradiated samples with Aex = 300 and 280 nm.
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HayuouanHoz 3navaja 3a Penyonuxy Cpoujy, Yuusepsumem y beoepady, Bunua, beoepao,
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YV 0BOM pajly PEeACTaBILCHH CY PE3yJITaTH aHali3e peHareHcke audppaxuuje (XRD)
U peHAreHcKe (OTOeNeKTpoHCKe crekTpockomnuje (XPS) kepamuke 6GusmyT-dheputa
(BiFeOs) nmommpane manTaHoM wu eypornujymoMm. Cepuja y30paka OuYEKHBaHE
crexuomerpuje Bii,LaEuyFeOs (z = X + y) nobujeHa je pasIHIUTHM IOTHPAEHEM
BiFeOg: nantanom (X = 0,05; 0,10; 0,15), eyporujymom (y = 0,05; 0,10; 0,15) u taHTaHOM
u eyporjymom (X =y = 0,025; 0,05; 0,075).

Kpucranna crpykrypa y3opaka je yraumeHa y IpocTOpHOj Tpymu R3¢ kopumrhemem
XRD noxgaraxa u codreepa Fullprof u SmartLab Studio (Rigaku Co.). ®a3uu npena3 u3
pomboenapcke (IL.T. R3c) y pombuuny f-BiFeOs ¢asy (II.I. Pnma) npumehen je y
y3opuuma gornupanuM ca 15 mol.%. TIpahena je npoMeHa mapaMmeTapa peieTKe, an U Ch,
W peiaTHBHa TpomeHa 3ampemuHe jemunuune hemwje, (V—Vo)/Vo, ca momupamem.
Jenuuununa henuja ce ckpahyje mysx [001] mpasia (Ch ce cMambyje) Ha CKOPO UCTH HAYMH
3a UCTH CTeNeH CYNCTUTYuWje, Z, 6e3 063upa Ha BpcTy kaTjoHa (La®* w/mnm Eu®Y).
[TpuMeTHO je U JIMHEeapHO CMakbehe apaMeTpa PeLIeTKe an, aJli je OHO oJpeljeHo TUIIoM
katjoHa. Hajeehe cmameme 3anpemuHe jenunuuHe henuje MCHOJBEHO je y KepaMmuIH
6usmyT-peputa nonupanoj ca 15 mol% eyponujyma. Jlonupame joHUMA JIaHTAHA MaHe
yTHYE HA CMamCHE CPEAE BEIHYMHE KPHCTAJIHTa KepaMHKe OU3MYT (epuTa, Hero
JonMpame joHnMa eyponujyma. CHuMibeHn XPS criekTpu cy J1okaszanu nNpucycTBO joHa
Bi®", Fe3*/Fe?*, kao u BakaHIMja KHCEOHNKA y KPUCTAIHO] PENIETKH y30paka. Jlonupame
JIAHTaHOM 1 €yponHjyMoM y KoHneHTpaurjama X = 0,10 ny = 0,10 noBero je 10 cMambema
KOHILICHTPALHje BaKaHIMja KUCCOHUKA.
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XRD AND XPS ANALYSIS OF BISMUTH FERRITE
CERAMICS DOPED WITH LANTHANUM AND EUROPIUM
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@ Institute for Multidisciplinary Research, Belgrade, University of Belgrade, Serbia;
b VINCA Institute of Nuclear Sciences - National Institute of the Republic of Serbia,
University of Belgrade, Belgrade, Serbia

e-mail: natasaj@vin.bg.ac.rs

Here, we presented the results of X-ray diffraction (XRD) and X-ray photoelectron
spectroscopy (XPS) analysis of bismuth ferrite (BiFeOs) ceramics doped with lanthanum
and europium. A series of samples with the expected stoichiometry
Bi;;LaEuyFeOs (z = x + y) were obtained after doping with different concentrations of
lanthanum (x = 0.05, 0.10 or 0.15), europium (y = 0.05, 0.10 or 0.15) and both, La and
Eu, (x =y =0.025, 0.05 or 0.075).

The crystal structure of the samples has been refined in R3c space group, using XRD
data and the Fullprof and SmartLab Studio (Rigaku Co.) tools. The phase transition from
the rhombohedral (S.G. R3c) to the orthorhombic s-BiFeOs phase (S.G. Pnma) has been
observed in the samples doped with 15 mol%. Evolution of the unit cell parameters, an
and cn, and relative unit cell volume changes (V—Vo)/Vo were followed upon doping
relative to the unsubstituted BiFeOs. The unit cell is shortened along [001] direction (cn
was decreased) in almost the same way, for the same degree of substitution (z = x + ),
regardless of the type of substitutional cations (La®* and/or Eu®*). The linear decrease of
the unit cell parameter a is also found, but its decreasing rate is determined by the cation
type. The highest decrease in the unit cell volume was observed in the bismuth ferrite
doped with 15 mol% Eu®*. In addition, the lanthanum doping had a little less effect on
the reduction of the average crystallite size of bismuth ferrite ceramics than doping with
europium ions. XPS spectra showed the presence of Bi®*, Fe®*/Fe?*, as well as oxygen
vacancies in the crystal lattice of the samples. Doping with 10 mol% lanthanum ions or
10 mol% europium ions led to a decrease in the concentration of oxygen vacancies in
their crystal lattices.
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CHUHTE3A U KAPAKTEPU3AIIUJA KOMIIVIEKCA Cd(1I) CA
XUJAPA30OHNJI-1,3-XAJIKOT'EHA3OJINMA
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CuHTeTHCAaHM Cy M  OKapaKTepuCaHd HOBH Komriulekcu  kaamujyma(ll),

[CA(HLSe?);](NOs)2-MeOH (2-Se, Cammka 1) u [Cd(HLS?)2](NOs)2-H20 (2-S, Cauxa
2), ca (1,3-ceneHaso-2-1i1)XUapa3oHOM U EeTOBHM CYMIIOPHHM aHAJIOTOM.

O6a KOMIUIEKCa KPHCTANHINY Yy MOHOKIHHHYHO] P2i/n mpoctopHoj rpymu.
Koopaunanyona cdepa oko LEHTpaJHOr joHa MeTaja Koja oba KoMIUIeKca BeoMma je
ciuyHa. JIuranau ¢y KOOpAWHOBAaHH 3a jOH METaja TPUACHTATHO MPEKO atoMa a3oTa u3
MUPHUIUHCKOT, IMUHCKOT U CEJIEHA30JI0BOT (2—S€) 0JJHOCHO THA30JI0BOT mpcTeHa (2-S).
Oxncryname 0[] MpaBHJIHE OKTaeIapcke reOMETPHje MOXKE Ce IPHIMCATH OTPaHUYCHUMa
yciea KoopauHanuje nuranaga. Kako Ou ce aeTajbHO 00jacHMIIA KPUCTAlHA MAKOBaKka
u3pauyHare ¢y Xupurdenaose noBpmrHe U 2/ ncey1ocuMeTpudH rpaduuKy MpUKasH
ortucka npcra. KprcranHo nakoBame o6a koMiuiekca GopMupa ce moMohy pa3inanuTux
BOJIOHHYHHX Be3a KOje Ce yCIOCTaBsbajy u3Mel)y KOMIUICKCHOT KaTjoHa W HUTpAT-joHa
Kao u m3Mel)y KOMIUIEKCHOT KaTjoHa W MOJIEKYJIa pacTBapada (METaHOJa M BOJIC).

@ Canka 1. ORTEP npukas
? 5 MOJIEKYJICKE CTPYKTYpe
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Figure 1. ORTEP drawing of the
molecular structure of
2-Se. Displacement ellipsoids are
shown at 30% probability level.
Hydrogen atoms are omitted for
clarity.
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SYNTHESIS AND CHARACTERIZATION OF COMPLEXES
Cd(I1) WITH HYDRAZONYL-1,3-CHALCOGENAZOLES
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e-mail: markovics@chem.bg.ac.rs

New cadmium(Il) complexes with (1,3-selenazol-2-yl)hydrazone and its sulfur analogue,
[Cd(HLSe2)2](NO3)2-MeOH  (2-Se, Figure 1) and [Cd(HLS:)2](NOs3)2-H20
(2-S, Figure 2), were synthesized and characterized.

Both complexes crystallize in the monoclinic P21/n space group. The coordination
sphere around central metal ion in both complexes is very similar. The ligands are NNN
tridentately coordinated to the metal ion via nitrogen atoms from pyridine, imine and
selenazole (2-Se) or thiazole (2-S) ring. The angular distortion from the regular
octahedral geometry can be attributed to the constraints imposed by the ligands
coordination. For analysis of crystal packing Hirshfield surfaces and 2D
pseudosymmetric fingerprint plots were calculated. The crystal packing of both
complexes is formed by different hydrogen bonds between the complex cation and nitrate
anion as well as between the complex cation and solvent molecule (methanol or water).

Figure 2. ORTEP drawing of
the molecular structure of
2-S. Displacement ellipsoids
s are shown at 30% probability
level. Hydrogen atoms are
omitted for clarity.

Canka 2. ORTEP npuka3
MOJIEKYJICKE CTPYKTYype
komiuiekca 2-S. Tepmannu
SJIUTICOMIM Cy TPHKa3aHU ca
30% BepoBaTHOhe. AToMHU
BOJIOHHKAa CY H30CTaBJbCHU
300T MPETICTHOCTH.
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INOPEBEILE EJIEKTPOCTATUYKUX IIOTEHLHHUJAJIA Y
KPUTUNYHUM TAYKAMA 3A PASJIMYUTE KPUCTAJIHE
CTPYKTYPE BUCOKOEHEPI'ETCKHUX MATEPHUJAJIA
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umeji: danijela@chem.bg.ac.rs

[IpeTxoHa UCTpaKMBamba Cy OTKPHJIA Ja TIO3UTHBHH €JIEKTPOCTATUYKH MTOTEHIIN]jall
y LEHTPaJHOM Jely MOJIeKyJICKe IIOBPIIMHE IIPeICTaB/ba IIOy3JaH IOKa3aTelb
OCETJHUBOCTH BHCOKOCHEPIeTCKHX MaTepujana ka netoHaumuju [1]. Mehytum, mane
BapHujanyje y CHHTE3H KPHUCTaja MOTy Jja IOBELy 0 HacTajama pasiINIUTHX KPUCTATHUX
CTPYKTYypa W MambHX TEOMETPHJCKMX pas3iIMKa KOjeé MOTYy YTHLATH Ha BPEJHOCTH
EJICKTPOCTATHYKOT MOTEHIMjalla Ha MOJIEKYJICKO] TTOBPIIUHH [2]. Y 0BOM HCTpaKHBamY,
M3padyHaBAIN CMO M IIOPEIMIN BPEAHOCTH TIO3UTUBHOT €JIEKTPOCTATHYKOT IOTESHIM]jajIa
Ha KPUTHYHMM TadkamMa y IEHTPY IeT KIAaCHYHUX BHCOKOCHEPI'CTCKHX MOJIEKyJa
kopuctehu reomerpuje uU3By4eHe U3 PA3IMYUTUX KPUCTAIHUX CTPYKTYpa U TEOPH]jCKU
ONMTUMH30BaHUX reomeTpuja [2]. Pesynmrat cy TmoKkasanu OUIMYHO —CJIararbe
€JIEKTPOCTATHYKOT MMOTEHIIMjalla y KPUTHYHO] TaUKH Y IIEHTPY TEOPHjCKU ONTUMHU30BaHE
reomerpuje 1,3,5-TpUHUTPOOEH3eHA M TeOMETpHUje 3a KPHCTAIHY CTPYKTYpPY HCTOT
jenumemna koja y KemOpuukoj ctpykTypHoj 6a3u mogaraka mma pedron TNBENZI10
(u3pauyHara aesujanuja usnocu 0,35%). logaTHo, yOumIIM CMO CIIMYHO cliarame uzmely
pe3ynTara 3a TEOPHjCKH ONTHMH30BaHY TeoMeTpHjy 2,4,6-TpHHHTPOTONyeHa H 3a
TEOMETPH]y KpHCTAIIHE CTPYKTYpe YHju je pedkox y oBoj 6a3u momataka ZZZMUC06
(3pauyHara nesujanuja je Mama o 0,01%). JonaTHo, pe3yaTaTu Mpokasyjy 3HadajHy
JICBUjallHjy y €IEeKTPOCTATUKOM IOTEHIHjaTy 32 KPHCTATHE CTPYKTYPE HCTOT jeANHEHHA
gnju ¢y pedkomosun ZZZMUCO1 u ZZZMUCO0S5. OBO UCTpaKMBamkbe¢ HCTHYEC 3HAYA]
NMaKJPUBOT OJabupa IojaTraka Kako Oum ce wu3bersme Moryhe rpemke y AabuMm
npeaBubhambuMa W HM3ydyaBamkuMa JICTOHALMOHMX CBOjCTaBa BHCOKOEHEPreTCKUX
MOJIEKYIa.

[1] P. Politzer et al., Cent. Eur. J. Energetic Mater. 10 (2013) 305
[2] D. S.Kreti¢ et al., Crystals 12 (2022) 1455.

3axeannuya: OBaj pan je moapixkaH ox ctpane Ponna 3a Hayky Peny6mike Cpouje, PROMIS, #6066886, CD-
HEM. Ogaj paz je noapsxaH o ctpane MUHHCTapCTBa HayKe, TEXHOJIOUIKOT pa3Boja ¥ HHoBauuja PemyOnuke
Cp6uje (Bpoj yrosopa: 451-03-66/2024-03/200168).
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COMPARING ELECTROSTATIC POTENTIAL VARIATIONS IN
CRITICAL POINTS FOR DIFFERENT CRYSTAL STRUCTURES
OF HIGH-ENERGY MATERIALS
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Previous studies revealed that positive electrostatic potential in the central region of the
molecular surface is a reliable indicator of the sensitivity of high-energy materials [1].
Nevertheless, subtle variations in crystal synthesis led to different crystal structures and
minor geometric differences that may impact electrostatic potential values on the
molecular surface [2]. In this study, we computed and compared positive electrostatic
potential values at the critical points in the centers of five classical high-energy molecules
using geometries extracted from various crystal structures and theoretically optimized
geometries [2]. The results showed excellent agreement between the electrostatic
potential at the critical point in the center of the computationally optimized geometry of
1,3,5-trinitrobenzene and the crystal structure fragment with refcode entry TNBENZ10
in the Cambridge Structural Database (calculated deviation was 0.35%). Furthermore, we
observed similar agreement between these results for the computationally optimized
geometry and the crystal structure fragment of 2,4,6-trinitrotoluene with the refcode entry
ZZZMUCO06 in the same database (calculated deviation was less than 0.01%).
Additionally, the results showed significant deviations in electrostatic potential values for
the crystal structures of the same compound with the refcode entries ZZZMUCO01 and
ZZZMUCO05. This study presents the significance of careful data selection in order to
avoid potential calculation errors in further predictions and studies of the detonation
properties of high-energy molecules.

[1] P. Politzer et al., Cent. Eur. J. Energetic Mater. 10 (2013) 305
[2] D. S. Kreti¢ et al., Crystals 12 (2022) 1455.
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AHAJIN3A KPUCTAJIHOI' ITAKOBAIbA
XJIOPO-AEPUBATA A30 INPUAOHCKE BOJE
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Pennrencka crpykTypHa aHalM3a HCIMTHBaHe a30 0oje je mokaszana na Ooja
KpUCTaJUIIe Y TPUKIMHMYHO] MpocTopHoj rpymu P 1 (Z = 2) y o6nuKy XHapazoH
TayToMepa. EHepruja kpucraiHe peleTke je u3padyHaTa 1 pazMaTrpaHa Kpo3 JIOIpHUHOCE
pa3IMYMTUX CHepruja yKymHOj eHepruju. Kpucranno mnakoBame 0oje ojpeleHo je
(bopMHUpameM CYHNpPOTHO OpHMjEHTHCAHMX MapajeiHux JaHana. Hajsehu nonpunoc
VKYIIHOj €HEpruju KpHUCTalHe peIIeTKEe MNOTHYe OJf JABE pPAa3IUYUTe 7-T CTEKHHT
HHTEpakmuje n3Mel)y CTpyKTypHHX CerMEeHaTa KOjU Tpale cliojeBe. JemHa o BHuX je
crabunmzoana C—H--:O wu Ip---7 uHTepakuujama ca YKyIHOM EHEPIHjOM O]l
68,1 ki mol? (Camka 1), mox je mpyra ojasanma C-H---Cl wunTepakumjama
(57,1 kJ mol™?). Usmebhy cnojesa noctoje C—H:---N m C—H---O mHTepakummje yKyIHe

- HajBehNM €HEePreTCKUM JOIPUHOCOM;

Figure 1. The structural segment with
the largest energy contribution
(i): —x+1, —y+1, —z+1.

eHepruje  —28,9 kJ mol. Jlarmn ce dbopmupajy MTOCPEICTBOM
C—H---N HHTEpaKIHja
(19,7 kJ mol™) myx c-oce u moBesyjy ce y Tpake (Camka 2) momohy XaJOreHHX Be3a
(Cl---0) ca €HEPIHjoM on -20,2 kJ mol—?
u C-H---0 HHTEpaKIfjaMa
(-16,1 kJ mol?). Tpake masme rpane ciojese momohy C—H---N unrepakuuja (—26,2 kJ
mol).
.
;.5;1\/_ ’\/‘.;;:_;01 Cinka 2 CTpyKTYypHHU CEIMEHT ca

/ Jc12

Y—‘\oz‘ ' 7z

3axeannuya: Pan je dunancupano MHHHCTApCTBO HayKe, TEXHOJIOLIKOI pa3Boja M MHOBauuja PemyOmuke
Cpbuje (6pojeBu yroeopa: 451-03-65/2024-03/200135, 451-03-66/2024-03/200287 u 451-03-66/2024-
03/200026).
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X-ray diffraction measurements of the investigated dye revealed that the dye crystallizes
in the triclinic space group P1 with Z = 2 adopting hydrazone tautomeric form. The lattice
energy of the compound is calculated and partitioned into Coulombic, polarisation,
dispersion, and repulsion contributions. The packing of the dye is controlled by formation
of the parallel layers oriented in opposite directions. The highest energy contributions are
observed for structural segments involving two diverse z-z stacking interactions between

! il ! i layers. One =z-z interaction is

5 s L i YR X strengthened by C-H---O and Ip---x
r L. A r K . interactions with total energy of
& i e N Y -68.1 kJ mol* (Figure 1), while the
'S ,,-/ a8 ,.-’/k 1 other one is supported by

(" A C-H---Cl interaction (-57.1 kJ mol).

Tk Gl //:/\ Interactions between layers are also

" i N oy | G AN |, established via C-H---N and

a NN /»"""""""'\)\/ - C-H---O interactions (-28.9 kJ mol).
°; hd ’“*./ S~ TS The layers themselves are consisted of

the chains formed by C-H---N
interactions along c-axis (-19.7 kJ
mol?). The chains are assembled into
the ribbons consisting of inversion
related dimers by halogen bonds (CI---O) and C-H---O interactions (Figure 2) with
energies of —20.2 kJ mol~ and —16.1 kJ mol, respectively. The ribbons in the layers are
held together by C—H---N interactions (~26.2 kJ mol™).

Figure 2 Supramolecular layer of the azo dye.
Cauxka 2. CynpamMoJIeKyJICKH ¢Jioj a30 60je.
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Iler nmepuBata cnupoxugaHToMHa je cuHTeTHcaHo (Camka 1) u mpoydaBaHO
PEHATeHCKOM CTPYKTYPHOM aHAJIM30M M KBAHTHO-XEMHU]CKHM IIpOpadyyHUMa. JeTumbemna
1-3 u 5 kpucranuiry kao Sin-koHdopmepu y ognocy Ha ypenunu neo (N1-C2(=0)-N3)
XMJAHTOUHCKOT TPCTEHa, JOK jelumberbe 4 Kpucramume kao anti-kongpopmep. Csa
jelumbema MOCeAyjy er30UUKINYHY aMUIHY Be3y KoOja HHje IUIaHapHA YCIeA HhCHOT
yBpTama u mupamuaanusanije aroma N3 (Caunka 2). Jenumeme 2 ca 7 = 86,9° (97% on
TEOPHjCKOT MAKCUMyMa) CaJpiKH jeHy OJ HajBHIIC YBPHYTHX aMUIHUX Be3a KOje Cy JI0
caja OmKcaHe y JuTepaTypH. LINTOTOKCMYHOCT CHHTETUCAHUX jeIHI-CHha POyYaBaHa je
mpeMa onabpaHuM henmjckuM JHHMjaMa KaHIEepa, Kao M mpema hemujcKoj JIHMHHjA
HOpPMaJHOT XymaHor ¢ubpobiacra nopekiaom u3 miyha (MRC5). Iokaszano je nma cy
jenumea ca YMEpeHO YBPHTOM aMHIHOM Be30M U JHINOGHIHUM CYNCTUTYCHTHMA
HajaKTHBHH]ja Y OKBHPY MIPOyYaBaHE CEpHje.

NH 1, X=H
2 X=F
0 N)§0 3, X =Cl
4, X =Br
0 5, X = C(CHa)s

X

Cauxa 1. MonekyJicke CTpyKType IpOyJaBaHUX jeTUCHA

3axeannuya: AyTopu ce 3axBaibyjy MuHHCTapcTBYy HayKe, TEXHOJIOIIKOT pa3Boja M MHOBanuja PemyOmmke
Cpbuje Ha npyxeHoj ¢punancHjcKoj momohu (6pojen yrosopa 451-03-66/2024-03/200287, 451-03-66/2024-
03/200043, 451-03-65/2024-03/200135 u 451-03-66/2024-03/200026).
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Five spirohydantoin derivatives were synthesized and analyzed by single crystal X-ray
diffraction and DFT calculations (Figure 1). Compounds 1-3 and 5 crystallize as a syn
conformation with respect to the ureic part (N1-C2(=0)-N3) of the hydanoin moiety,
while compound 4 crystallize as an anti conformation. All compounds feature a distorted
exocyclic amide bond that results from the twisting and pyramidalization of the N3 atom
(Figure 2). Compound 2 with 7 = 86.9° (97% of theoretical maximum) contains one of
the most twisted amide bonds reported so far. The anticancer effects of the investigated
compounds were evaluated against selected human cancer cell lines, as well as human
normal lung fibroblasts (MRC5) cell lines. It appears that moderately distorted twisted
amides with highly lipophilic substituents are the most potent within the series.

c12 4

[oN \

%Nm = - 02(—c11—c4 -----

1= 0 (C12-C11-N3-C2) \\S\) ) T2 112(01 + ), 01 - 0g] < 7

©p = ® (03-C11-N3-C4) Ge O AN = (@2 - 03 + 1) = (04 + 01 + 71)
w3 = o (03-C11-N3-C2) . 1c= (01 - oz + 1) = (04 - 0p + 71)

©04=0 (C12-C11-N3-C4) X

Figure 2. Winkler—Dunitz distortion parameters of the N3—C11(=03) amide bond.

Acknowledgement: This work was supported by the Ministry of Science, Technological Development and
Innovation of the Republic of Serbia (Contract Nos 451-03-66/2024-03/200287, 451-03-66/2024-03/200043,
451-03-65/2024-03/200135 and 451-03-66/2024-03/200026).
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Kpucranu kanujym-nmuxunporendocdara (KDP) kopucre ce Kao ONTHYKH
MOZYJIaTOPU U KOHBEPTOPH (PPEKBEHLMja y JACEPCKUM CHUCTEMHMa BeJIMKe cHare. 3a
JIo0Hjambe KpHCTala BHCOKOT KBAaJMTETa M IIOCTH3ame¢ ONTHYKE XOMOTEHOCTH Op3HHa
pacTa MMa 3Ha4ajHy yjory. Y OBOM paay Cy NpPEACTAaBJbEHH PE3yNTaTH MpOydaBama
pacra {100} mweocam KDP xpucrama w3 BOIZEHHWX pacTBOpa NPHUIPEMIBEHUX O
cyncranie uucrohe 99% pacTBopeHe y NCjOHH30BaHO] Boau. Kpucramu cy paciu y
oncery mnpecuhema (6.2—14.7)% wu3 pacropa 3acuhenux na T, =(31.0+£0.1)°C.

Vpahena cy nBa Tuma excriepumenata: 1.) ca cHmkaBameM (ob) U 2.) ca noBehaBameM
npecuhema pactopa (o1). 3aBucHoct Op3uHa pacta {100} mpocHu ox mpeculiema
¢uToBaHa je jeqHaYMHOM KOja OIMCYje MOJIel TIOBpIIMHCKE Audy3uje pacta Kpucraia
[1]. ¥V TaGeam 1 nate cy mpolemeHe BPEJHOCTH OJHOCA CPENEr CIO00JHOT MyTa

usrpahuBauke jeMHMIE HA TUBOCHM KpHMCTAala M KOHCTaHTe pemetke A /@,
Koe(uIHjeHTa IoMepamba CTeIeHNKa f U aKTHBAILMOHE CHEPruje MOTpebHe 3a yia3ax

usrpahuBauke jenunuIe Ha mbocan kpucrana AGy, .

Ta6ena 1. [IpouieweHe BpeIHOCTH TapaMeTapa pacTa.

Op O
Ala (2,0£0,1) (1,84 £ 0,09)
B (3,56 £ 0,17)-10° m/s (3,19 £ 0,15)-10°° m/s
AG,, (47,91 + 0,16) kd/mol (50,67 £ 0,17) kd/mol

ITopenehu mobujeHe mapameTpe pacTa MOXKeE Ce 3aKJbYYUTH Ja HAYWH MPOMEHE
npecuherma pacTBopa yTHde Ha KOe(HIMjEHT IIoMepama CTeleHnka [, 0K ce 0CTaln
mapaMeTpu MOTY CMaTpaTH WCTHM y TpaHHUIlaMa Tpemike. [IpeMa Mojeiny MOBPIIMHCKE
mudysuje [1], Beha Bpemmoct f, mma 3a mocimemuiy Behy Op3uHy pacra KpucTaia

HyKJIencanux Ha Behem npecuhemy.

[1] W. K. Burton, et al., Philos. Trans. Royal Soc. A, Math. Phys. Eng. Sci. 243(866)
(1951) 299.
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Potassium dihydrogen phosphate (KDP) crystals are used as optical modulators and
frequency converters in high-power laser systems. For obtaining high-quality crystals and
achieving optical homogeneity, the growth rate plays a significant role. In this paper,
results of the study of the influence of the growth history on the growth parameters of the
{100} faces of KDP crystals from aqueous solutions prepared from 99% of purity
substance dissoluted in deionized water are presented. The observed crystals were grown
in the supersaturation range of (6.2-14.7)% from solutions saturated at

T, =(31.0+£0.1)°C. Two types of experiments were performed: 1.) when the

supersaturation of the solution decreases (op) and 2.) when it increases (oi). The
supersaturation dependence of the {100} face growth rate was fitted to the surface
diffusion model [1]. Table 1 shows the values of the ratio of the surface diffusion distance

for the growth unit and the lattice constant A /a, the step displacement coefficient S, ,
and the activation energy required by the growth unit to enter the surface layer AG, .

Table 1. Calculated growth parameter values.

Op O,
Ala (20+0.1) (1.84+0.09)
B (3.56+0.17)-10° m/s (3.19£0.15)-10° m/s
AGg, (47.91+0.16) kJ/mol (50.67 £0.17) kJ/mol

It can be seen from Table 1 that the way of supersaturation changes affects the step
displacement coefficient S, while the other parameters are the same within the error

limits. According to the surface diffusion model [1], higher value of f, as a consequence
gives faces that grow at higher rates, nucleated on higher supersaturation.

[1] W. K. Burton, et al., Philos. Trans. Royal Soc. A, Math. Phys. Eng. Sci. 243(866)
(1951) 299.
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Peakuujom  2-(4-momenmnokcudenunnaso)nupuanaa (L) ca  Zn(OAc)22H,0
(OAc = amnerar-joH) noOMjeH je IUCKPETHH, LEHTPOCHMETPUYHH, TPHHYKJICApPHU
komiuieke, uuja je ¢opmyna [Zn3z(OAC)s(L)2]. Penarencka cTpykTypHa aHajamM3a
TnoKa3ana je ia KOMIUIEKC KpUCTajuIe y TPUKIMHUYHO] MpocTopHoj rpynu P1 ca Z = 1.
Komrutekc ce cacroju u3 Tpu atoMa Zn KOjH Cy IMOBE3aHHM MPEKO LIECT MOCTOBHHX
aleraro-joHa u ca apa xenarHa L-nuranga (Coamka 1). Atomu Zn, on Kojux atom Zn2
3ay3UMa CHENMjadHH ToNokaj 1, jecy y AedOpMICAHOM OKTAeHapCKOM OKpPYKEHY.
Crpykryphu ¢pparmenty nosesanu cy C—H:--O u 7-7 uHTepaKkjama y Tpake napajeiHe
paBuu (6 6 16), 10K je CyIIpaMoIeKyJICKO yMpekaBame nocturayto C—H- "N u C—H---x
MHTEpaKifjama, Kao U XUIpopoOHUM HHTepakiujama u3melhy ayradkux pemnosa L-
nuranaa. MHTepMolieKyicke MHTEepakluje UcruTaHe cy XupiidengoBoM aHAIU30M H
aHaINU30M onrosapajyhux 2D OTHCaKa. C—H---0,
C-H--:N n C-H- -7 unrepaknmje 1, HapoUUTO, XUAPOHOOHE NHTEPAKIHje JOMUHAHTHO
YYECTBY]Y Y QOpPMHUpPAKY W CTAOMIU3AIMjH KPUCTATHE CTPYKTYpE.

Cauka 1. Kpucranna ctpykrypa komiutekca [Znz(OAC)s(L)2].

3axsannuya: Pan je nonpikan of ctpane MuHHCTapCTBa HaykKe, TEXHOIOMIKOT Pa3Boja H HHoBanuja Pemy6mmke
Cp6uje (bp. 451-03-65/2024-03/200135; 451-03-66/2024-03/200287 u 451-03-66/2024-03/200026).
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Reaction of  2-(4-dodecyloxyphenylazo)pyridine (L) with  Zn(OAc)2-2H,0
(OAc = acetate ion) yielded a discrete, centrosymmetric, trinuclear complex which
formulae is [Zn3(OAc)s(L)2]. X-ray analysis revealed that the complex crystallizes in
triclinic P1 space group with Z = 1. The complex consists of three Zn atoms coordinated
with six bridging acetato ions and two chelate L ligands (Figure 1). The Zn atoms, of
which Zn2 occupies special position 1, are in a deformed octahedral environment. The
structural fragments are connected via C—H---O and z-x interactions into ribbons parallel
to the plane (6 6 16), while supramolecular networking of the ribbons is achieved through
C-H---N and C-H-- -z interactions as well as hydrophobic interactions between long tails
of the L ligand. Intermolecular interactions were investigated using the Hirshfeld surface
analysis and 2D fingerprint analysis. C-H---O, C-H---N and C-H---xz interactions and,
especially, hydrophobic interactions were confirmed as the source of an attraction within
this crystal structure.

o

O AAAAAA

Figure 1. Crystal structure of complex [Zn3(OAc)s(L)2].

Acknowledgement: This work was supported by the Ministry of Science, Technological Development and
Innovation of the Republic of Serbia (Contract No. 451-03-65/2024-03/200135; 451-03-66/2024-03/200287
and 451-03-66/2024-03/200026).
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Encunon ¢aza (e-Fe;03), pemak mommmopd okcuma rBoxkha MO3HAT TO CBOjOj
BEJIMKOj MAarHeTHO] KOCPLUTHUBHOCTH Ha COOHOj TEeMIIEpaTypH, NpelcTaBjba MOrOJaH
MaTepHjall 3a CKIAIUIITSHE 0AaTaka BUCOKE TYCTHHE U 3a 3aLITUTY O] MIJIMMETapCKUX
eJISKTPOMAarHeTHUX Tajlaca BHCOKe (pekBeHuuje. [locToju camMo y MHUKpO- M HaHO-
¢dbopMu, a meroBa IpUIpeMa YKJbydyje TEPMHUUKY 0Opajy TOKOM KOje je HEOIXOJHO
OrpaHUYMUTH pacT Kpucraza. OBo ce OOMYHO IOCTHIKE HMHKAIICYJAUjOM IIOJa3HOT
Marepujajia y CHIIMKOHCKY 00JIOTY MJIM MaTpuIy.

VY 0BOM pajy NpUIPEMWIN CMO YETUPH

2 o 5 5'1;__6%% y30pKa koju canpxe &-Fe,03 momumopd.
1 ¢ - o-Fe, :
a i . VY3opuu ¢y J0OWjeHH TPUMEHOM PasIHIUTHX
REX o 20 o s MPOTOKOJIA )Kapeha HAHOYECTUIIA aKaraHUTa
4 1000°C H.=9,0 kOe (B-FeOOH) 00JI05KEHUX CHJIUKOM.
,MM Mopdoornomnika, CTPYKTYypHa M MarHeTHa
= . .
- CBOjCTBa JOOHMjEHHUX y30paKa HCIUTHBAHA CY
L | 940°c H,~14k0e IPUMEHOM Pa3JIUYUTHX EKCIIEPUMEHTAHUX
=
8 TeXHUKA. TpPaHCMHCHOHOM E€JIEKTPOHCKOM
E 930°C - cnopo” sapeis | Ha=12,6k0e mukpockonujom (TEM) yrBpheno je na cy
s yecTuIle MNpUOMIKHO cdepHor ob0iauKa u
§ b cpenme Benuuune, Drem, 01 13 nm 1o 23 nm.
£ H.=7,9kO .
930°C ,,6p30* xapeme 8 ¢ Pennrencka nudpakromerpuja (XRD) wu
—Aj\’\w Me3zbayepoBa CIIEKTPOCKOIH]ja ITOKA3aH Cy
{ axaramuz@sio, Ja TaBHy (asy HCIUTHBAHUX y30paKa YHHH
T T T T T T

ST ¢-Fe;03 (dasa (I1. T'. Pna2;) nok je a-Fe;0s3
20 30 40 S0 66 0 ¢aza (H.(bl”. R-(3C) an/IcyTHe)l y KOJ-!II/I‘II/IHI/I on
20 (crenen) 4-12 3anpeMUHCKUX TPOLEHATA.

Bpennoctn marHetmzanuje u3Mepene SQUID-oMm (32 MakCHMaiHO HPHMEHCHO
crospalime MardeTHo moJbe Hex = 50 kOe) 6uite cy y omcery ox 6,7 xo 8,9 emu/g, mok
Cy Ce BPEIHOCTH KOEPIUTHBHOT 1mosba, Hc, kpetane ox 1,4 kOe mo 12,6 kOe. Hajeeha
Bpenuoct Hc 3a0enexena je y y3opky umje je xapeme 10 930 °C yxipyumsio sehu 6poj
MelhyKopaka Ha pa3IHduTHM TeMITepaTypama.
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Epsilon phase (e-Fe20s), a rare iron oxide polymorph known for its large room-
temperature magnetic coercivity, is seen as a promising material for high-density data
storage and high-frequency millimeter electromagnetic wave shielding. It exists only in
micro- and nano-sized forms, and its production requires limitation of the crystal growth
during the thermal treatment. This is usually achieved by the encapsulation of starting
material in silica shell or matrix.
In this work, we have prepared four
2 * - &Fe,0, samples containing &-Fe,O3 polymorph
) L2 o-Fe;0; starting from akaganeite (B-FeOOH)
o Bl e a8 Ae o\ #a nanoparticles, which were coated by the
i s H, = 9.0 kOe silica and were subjected to the various
heating protocols. Morphological, structural,
_/WM and magnetic properties of these samples
940°C H, = 1.4kOe were  characterized using  different
experimental  techniques.  Transmission
i electron microscopy (TEM) showed that the
o BC o heating Hem126K0e 1 o htained particles were roughly spherical
M with average particle sizes, Drem, Vvarying
o s neting H.~79k0e | from 13 nm to 23 nm. X-ray diffractometry
. (XRD) and Mdossbauer  spectroscopy
"’N\‘\—W evidenced that all studied samples consisted
akaganeite@siO, & mainly of the e-Fe,O3 phase (orthorhombic,
20 30 40 50 60 70 S. G Pna2;)  accompanied by
20 (degree) 4-12 vol% of the a-Fe:Os phase
(rhombohedral, S. G. R-3c).

SQUID magnetometry showed that magnetizations achieved for the maximum
external magnetic field applied of Hex = 50 kOe were in the range 6.7-8.9 emu/g, while
the coercivity fields, Hc, ranged from 1.4 kOe to 12.6 kOe, with the highest one being
achieved in the sample whose heating up to 930 °C involved several dwelling steps at
different temperatures.

1

Intensity (a.u.)

29" Conference of the Serbian Crystallographic Society



86 lMocluepcka caotuwluerba

KOMIIVIEKCH Cu(1l) CA JUIIUPUINJT 1
BEH3OWI-IIMPUIUH XUJIPA3OHUNJI-TUA30JINMA
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umeji: andrejm@chem.bg.ac.rs

Y 0BOM pajy je IpeacTaB/beHa CHHTE3a U KapakTepusanuja asa komruiekca Cu(ll)
ca XWAPA3OHMI-THA30JICKMM JIMTaHAMMa, jepuBaTMMa OeHsounmupuauna (L) u
munupuani kerona (HL®). KoMmmmekcu cy CHHTETHCAHH MPEKTHMM peakiujama
muranaga u CuCly2H.0, a nobujern cy y 00IMKYy MOHOKDHCTANa T€ UM je CTPYKTypa
pellleHa HPUMEHOM PEHATEHCKE CTpyKTypHe aHaimmse. Kommaexc [Cu(L°P)Cly]
(1; Camka 1) kpucranuiie y MOHOKIMHUYHO)] P21/C mpocTOpHOj TPpyMH, 10K KOMILIEKC
[CU(HL®)CI;] (2; Camka 2) xpucramdie y pombuunoj Pbca mpocroproj rpymu.
MouekyJicKy CTpYKTypy 00a KOMIUIEKca YMHE LEHTPAJIHHU jOH MeTana, jellaH MOJICKYI
nurana koopauHoBad NNN TpuaeHTaTHO NPEeKo MUPUANHCKOT, HMUHCKOT ¥ THAa30JI0BOT
aToma a30Ta, Kao U JBa XJopHuHa aHjoHa. ['eomerpuja oko jona Cu(ll) ce moxe onucaru
Kao BeoMa JMCTOpProBaHa KBaJpaTHO-IMpamMHiIaiHa. YpaljeHa je nerasbHa aHajIu3a
KPUCTATHOT MaKOBama, KA0 M THUIIOBA M EHEPreTCKe TUCTPUOYIIHMje HHTCPMOICKYICKAX
HHTEpaKIuja.

Cauxa 1. ORTEP npuxa3 Mosiekyncke
CTpyKType Komiriekca 1. Tepmamau
SJIUIICOUIN Cy TprKasanu ca 50 %
BepoBaTHoOhe.

Figure 1. ORTEP drawing of molecular
structure of 1. Thermal elipsoids are
shown at 50 % probability level.
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BENZOYL-PYRIDINE HYDRAZONYL-THIAZOLES
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Boskovi¢, Zagreb, Croatia; “University of Belgrade - Faculty of Agriculture, Belgrade,
Serbia; 9 University of Belgrade - Faculty of Chemistry, Belgrade, Serbia.

e-mail: andrejm@chem.bg.ac.rs

This paper presents the synthesis and characterization of two Cu(ll) complexes with
hydrazonyl-thiazole ligands, derivatives of benzoylpyridine (L") and dipyridyl ketone
(HL%). The complexes were synthesized by direct reactions of the ligands and
CuCly2H,0. The complexes were obtained in the form of single crystals, and their
structures were solved using X-ray structural analysis. The complex [Cu(L®")Cl;]
(1, Figure 1) crystallizes in the monoclinic P2i/c space group, while the complex
[Cu(HL®)CI;] (2, Figure 2) crystallizes in the orthorhombic Pbca space group. The
molecular structure of both complexes consists of a central metal ion, one ligand molecule
coordinated NNN tridentately via pyridine, imine and thiazole nitrogen atoms, as well as
two chloride anions. The geometry around the Cu(ll) ion can be described as a highly
distorted square-pyramidal. A detailed analysis of the crystal packing, as well as the types
and energy distribution of intermolecular interactions, was performed.

Cauxa 2. ORTEP npuxa3 Mojekyicke
CTpYKType KoMmuiekca 2. TepmanHu
eNUICOuHN Cy npukasanu ca 50 %
BepoBaTtHohe.

Figure 2. ORTEP drawing of molecular
structure of 2. Thermal elipsoids are
shown at 50 % probability level.
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HAHOAHATAC JOIIMPAH JOHUMA IIPEJIASHUX METAJIA
3A IIPUMEHY Y ®OTOKATAJIN3U U AICOPIIHUIN
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Aunexcanapa Jlanuesuh * @ https://orcid.org/0000-0001-7650-7156

2 Vuueepsumem y beozpady, Texnonowro-wemanypuiku gpaxyimem, beozpao, Cpbuja; ®

Yuusepsumem y Beoepady, Hucmumym 3a MyImuoucCyuniuHApHa UCMPAXCUBATLA,
beoepao, Cpouja
umejn: nmilojkovic@tmf.bg.ac.rs

Turar(IV)-okcun ce jaBba y TpW KpHCTalHe MOAM(UKALHUje: TePTParoHaTHOM
anaracy (l41/amd) u pytuny (P4./mnm) u pom6uusom 6pykuty (Pbca). TiO: je nobpo
MO3HAT MaTepHjal M3y3eTHUX CBOjCTaBa KOja ce MOrYy MoOoJbLIaTH JonupameM. Lnsb
OBOI' UCTpaXKHMBama OO0 je nodujame TiO2 monupaHOr joHMMa IpEela3HUX MeTala ca
00JbMM a/ICOPIIIMOHUM U (POTOKATATUTUYKHUM CBOJCTBHMA Y 0/IHOCY Ha Henonupas TiOs.
Henonupanu TiO; cuHteTnCaH je XumporepmanauMm tpetManoMm Ha 120 °C tokom 12 h
cycriensuje nmobujeHe xuaponuzoMm tutaH(IV)-uzomponokcuma. Yzopuu TiOz ca
5 at.% momanta (TiO2-Mn, TiO-Cu, TiO2-V) nobujeHu Ccy moj HCTUM YCIOBUMA, y3
nonarak oxarosapajyher mpekypcopa tutaH(IV)-uzompomokcuny: manras(ll)-aurtpara,
O0akap(Il)-autpara w  BaHaaujym(V)-OKCHUTPHUHU30MPONOKCHAA.  XHIPOTEPMAITHO
nobujenn nmpaxosu cy kanuaucanu Ha 400 °C toxkom 1 h (400-TiOy, 400-TiO2-Mn, 400-
TiO2-V, 400-TiO2-Cu). ®a3Hu cactaB, BEIMUYUHA KPUCTAINTA M APAMETPH jeAUHUIHE
hemuje y3opaka cy ompelleHH Ha OCHOBY IOJaTaka MPUKYIUBCHUX PEHATCHCKOM
audpakuujom. PoToKaTATMTHYKA U aJICOPIIHOHA CBOjCTBA HCITUTAHA Cy KPO3 YKJIAhambhe
a30 0oje peakTUBHO HapaHiiacte 10.

Hanoanarac uspasuro maiaux kpucranuta (7—12 nm) 1o0ujeH je y CBUM y30pIHMa,
JIOK j€ KOJI y30paKa JIOIUPaHuX MaHTaHOM U 0aKpoM OpYKHUT OHO IIPUCYTaH y TparoBuma.
C o03upoM Ha yO4YeHy MPOMEHy MapaMerapa jeJuHu4He henuje aHaTaca KOJ
HeKaJNIMHUCAHNX y3opaka (a = (3,7799(2)-3,7934(2)) A, ¢ = (9,4936(7)-9,5157(6)) A)
y nopehemy ca HepormpanuM TiOz, 3aKJbYYMIIM CMO Jla Cy C€ JONAHTH YTPauin y
cTpyktypy. Ilpomena mapamerapa jeauHuuHe henuje je jomr youbHBHja KOJ y30pakKa
xamuaucannx Ha 400 °C (a = (3,7772(2)-3,8092(3)) A, ¢ = (9,4623(7)-9,5420(8)) A).
OuexuBaHoO je Ja 3arnpeMuHa jeAnHUYHe heuje aHataca 3aBUCH O/l BEJIMYMHE JIOTIaHTa.
MebhytuMm, y HameMm ciy4ajy usyseud cy TiO2-Mn, 400-TiO.-Mn u 400-TiO2-V wmro
ykasyje ma ce Mn(II) (r=0,670 A) BeposaTtHo okcmmoBao xo Mn(IV) (r=0,530 A)
TOKOM XHJIpOoTepMaiHor Tpermana, gok ce V(V) (r =0,540 A) pexykosao mo V(III)
(r = 0,640 A) Toxom KanuuHamwMje.

Haj6osby (hoTOKAaTaTMTHUKY aKTHUBHOCT MOKa3ao je y3opak 400-TiO,, pasrpagusiiu
98 % 0oje HakoH 120 min y HpPHUCYCTBY CHMYJIMpaHE CYHYEBE CBETIOCTHU, JIOK je
TiO,-Cu nemoHcTpupao Haj60sby aacopmurony Moh ykinonuBiu yak 71 % 0oje.
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TRANSITION METAL ION DOPED NANOANATASE FOR
PHOTOCATALYTIC AND ADSORPTION APPLICATION
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b University of Belgrade, Institute for Multidisciplinary Research, Belgrade, Serbia
e-mail: nmilojkovic@tmf.bg.ac.rs

Titanium(1V) oxide exists in three crystalline modifications: tetragonal anatase (141/amd)
and rutile (P42/mnm), and orthorhombic brookite (Pbca). TiO: is a well-known material
with extraordinary properties, which can be improved by doping. This work aimed to
obtain  transition metal ion doped TiO, with better adsorption and
photocatalytic properties compared to the undoped one. The hydrothermal treatment at
120 °C for 12 h was used to synthesize the undoped TiO- from titanium(IV) isopropoxide.
To obtain doped TiO, samples with 5 at% of the dopant (TiO.-Mn,
TiO2-Cu, TiO2-V) the suitable precursor was added to the titanium(IV) isopropoxide:
manganese(ll) nitrate, copper(ll) nitrate, and vanadium(V) oxytriisopropoxide.
Hydrothermally obtained powders were calcined at 400 °C for 1 h (400-TiO2, 400-TiO,-
Mn,400-TiO»-V, 400-TiO2-Cu). The final phase composition, crystallite sizes, and unit
cell parameters were determined using the XRD data. Photocatalytic and adsorption
properties were estimated toward removing azo dye Reactive Orange 16.

Nanoanatase, having distinctly small crystallites (7-12 nm), was formed in all
samples, while in the case of Mn- and Cu-doped TiO,, the traces of brookite were present.
The unit cell parameters of anatase are changed upon doping (a=(3.7799(2)-
3.7934(2)) A, ¢=(9.4936(7)-9.5157(6)) A), pointing out that the dopants were
incorporated in the structure. This is even more pronounced in the case of calcined
samples (a = (3.7772(2)-3.8092(3)) A, ¢ =(9.4623(7)-9.5420(8)) A). Regarding the
ionic radius of dopants and the analysis of the lattice parameters, we assume that in the
samples TiO2-Mn, 400-TiO2-Mn, and 400-TiO,-V, the Mn(ll) (r = 0.670 A) probably
was oxidized to Mn(IV) (r=0.530 A) during the hydrothermal treatment, while the
V(V) (r = 0.540 A) was reduced to V(III) (r = 0.640 A) during the calcination.

The 400-TiO, sample demonstrated the best photocatalytic activity by degrading
98 % of the dye after 120 min under simulated solar light, while the TiO,-Cu sample
showed the best adsorption capacity, adsorbing even 71 % of the dye.
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Kpucranue cTpykType TpH HOBa JepHBaTa TETPAXHUAOPOIHPA30JIONUPA30JIOHA
UCITUTaHe Cy PEHATeHCKOM AudpakiujoM Ha MoHOKkprcTaly (Camka 1). OBa jenumema
ce  paszIMKy]y |y KOMOMHAUUjU  CYyNCTHTyeHarta IPUCYTHUX Ha  MPCTEHY
TETPaxuI0POMUPa30Jia, 0K ce ¢ 003UpoM Ha MeljyCOOHY OpjeHTAIlHjy CYICTHTyCHATa
MOTY pasiuKoBaTH trans u CiS m3omepu. be3 003upa Ha pPa3NIUUUTY OpjCHTAIH]Y
CYIICTUTYEHATa LEHTPAIHHN TETPAXHU0PONUPA30JI0NHPA30JIOHN CUCTEM OBHX MOJIEKYyJa
HMa CIHYHY KOH(pOpMaIHjy. AHATH3a CIMYHAX KPHUCTATHUX CTPYKTYpa apXHBUPAHUX Y
KemOpuukoj Gani cTpykTypHux mojaraka [1] ykasyje Ha 3HauajHy (IIeKCHOHIHOCT
OULMKINYHOr cucTeMa. Vcmurane cy crnelupUYHOCTH KOHGOPMAIMOHHX MPOMEHA
HOBHX U IIPETXOIHO MTyOJIHKOBAaHUX MOJICKYJICKHX CTPYKTYpa.

Caunka 1. Monekyncka CTpyKTypa JepuBaTa TeTpaXxHJ0pONUpa30IoNupa3onoHa

[1] C.R. Groom, et al., Acta Cryst. B72 (2016) 171.

3axeannuya: AyTopH 3axBajbyjy MHHHCTapCTBY HayKe, TEXHOJOMIKOT pa3Boja ¥ HHOBANKja Ha (PMHAHCH]CKO]
TIOAPIIITH.
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Crystal structures of three novel tetrahydropyrazolopyrazolone derivatives have been
determined by single crystal X-ray diffraction analysis (Figure 1). In general, these
compounds differ in combination of substituents present on the tetrahydropyrazole ring,
while considering their mutual orientation one can distinguish trans and cis isomers.
Regardless of the different orientation of substituents, the central
tetrahydropyrazolopyrazolone system in these molecules shows similar conformation.
The examination of similar crystal structures archived in the Cambridge Structural
Database indicates considerable flexibility of the bicyclic system. The particulartities of
conformational changes in the present and previously reported molecular structures have
been examined.

Figure 1. Molecular structure of the tetrahydropyrazolopyrazolone derivative

[1] C.R. Groom, et al., Acta Cryst. B72 (2016) 171.

Acknowledgement: Authors gratefully acknowledges the support of the Ministry of Education, Science and
Technological Development of the Republic of Serbia.
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VY HacTaBKy MCTpaKMBama WHTEpakiija aroMa (uyopa, a ca HUJbEeM Ja ce HCIHUTa
npupojaa u jaunHa F---O uaTepaknuja, ypahjeHu cy kpuctamorpadcka cTyanja i KBaHTHO-
MEXaHHYKH NPOpadyyHH Ha MOJENy WiIycTopBaHOM Ha ciauud la m 16. Crartucrmyka
aHamm3a mnapamerapa nobmjernx u3 CSD-a je mokasama ma WHTEpakmdje THIIA
C(sp®)—F0O—-C(sp®) u C(sp?)—F---O—C(sp?) umajy apuHUTET IpeMa TeTParoHaIHO]
TeoOMETpHju (TUCTpUOyLHja yTIa ) ¥ YBUjEHO] OpHjeTaliju (AUCTPUOYIHja TOP3HOHOT
yraa T) ca myxunama Bese Behum o1 2.9 A, KBaHTHO-MeXHHUKH IpOpauyHH Cy TIOKa3aIn
na ce Hajjaue F---O wuntepakuuje jaibajy y mozeny (Me),O---F—Me ca eneprujom
unTepakiuje ox —2.45 kcal/mol (mpopauys pahen na APFD/aug-cc-pVD HuBoy, ciinka
1B).

(Me)20...F-Me
a 4 Me)20...F-Me
1 - e
M T=CLF~0-C2 | Taoh N
] bs, 'y =1l
N B R =
d ™. \ s ., "
: \ g R =3
! 3 oL 4 o
1 C2 distance d (4)
: o
(@) (©) (8)

Cuuka 1. 'eomerpujcku napameTpu Koz F---O untepakuuja: (8) u (6) Mogen cucteMu
 (B) pe3yNITaTi KBAaHTHO-MEXaHMYKOT popauyHa F---O mHTepakimja.

[1] M. Petkovi¢ Benazzouz, et al., Crys. Growth Des. 21(11) (2021) 6129.
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As a continuation of our investigation into fluorine interactions [1], initially focusing on
F-F interactions, crystalographic analysis, and quantum mechanical calculations were
employed to systematically investigate the nature and strength of fluorine-oxygen (F---O)
interactions using a model system illustrated in Figure la. The statistical analysis of
parameters from crystal structures archived in CSD has shown that C(sp®) —F---O—C(sp®)
and C(sp?)—F---O—C(sp?) interactions have a tendency toward a tetrahedral geometry
(from angles o distribution) and a twisted orientation (from torsional angle T distribution)
of the interacting groups, with bond lengths greater than 2.9 A. For quantum mechanical
calculations, the most robust F---O interaction was observed in the (Me).O---F—Me
model system (Figure 1b), characterized by an interatomic distance (d) of 3.0 A, an offset
value (r) of 0 A (with a of 90°), and an antiparallel orientation of interacting groups
(T=180°), resulting in an interaction energy of —2.45 kcal/mol (computed at the
APFD/aug-cc-pVDZ level, Figure 1c).
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Figure 1. The geometric parameters for F---O interactions: (a and b) model systems and
(c) results of calculations of F---O interactions.

[1] M. Petkovi¢ Benazzouz, et al., Crys. Growth Des. 21(11) (2021) 6129.
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[IperxonHo je u3HETO Aa 170-METHITECTOCTEPOH y pPEakUHjU KOHACH3ALMje ca
(deponeHKapOANIEeXUIOM JIaje TICHTAIMKINIHAH TIPOU3BO]] C J1Ba (pepOoILeHCKa je3rpa y
Mmonekyny [1], anu Hukax Huje noHyheHo objaiimere 3a oBakaB ucxon. OBje aajemMo
KpHUCTaIHY CTPYKTYPY 2,4-6uc(pepoueHmmeTnaeH)- 1 73-xunpokcu-17a-
Metwnanapoct-5-en-3-ona (1, Camka 1) nobujeHor wu3BoljemeM OBe peakuuje y
TeTpaxuapopypaHy W  MpeIaXEeMO HOBY  HHTEPIPETAllHjy OBE  XCMH]jCKE
Tpanchopmarmje.

Opabpanu KpucTagorpadp)CKu moaaly u napaMeTpu yraumanama 3a 1. CaoHasFe202,
MOHOKIMHMYHM KpuCTamHnm cuctem, P25, a=7,3680(4) A, b=19,7772(11) A,
¢ =23,1459(13) A, 5 =99,088(6)°, V = 3330,5(3) A%, Z=4 (Z' = 2), R = 16,4 % 3a 837
napameTapa u 11412 uesaBucHux pediekcuja.

Canka 1. Monekyicka CTpyKTypa jeanmemna 1.

[1] J. Manosroi, et al., J. Med. Chem. 53 (2010) 3937.
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CRYSTALLOGRAPHY PROVIDES NEW INSIGHTS INTO THE
CONDENSATION OF 17a-METHYLTESTOSTERONE AND
FERROCENECARBOXALDEHYDE
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Milica G. Bogdanovié¢ ® @ https://orcid.org/0000-0001-7122-6929,
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Faculty of Sciences, Novi Sad, Serbia; ¢ Faculty of Sciences and Mathematics, University
of Nis, Nis, Serbia.
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17a-Methyltestosterone was reported to yield a pentacyclic product with two ferrocene
cores per molecule upon a condensation reaction with ferrocenecarboxaldehyde [1], but
no explanation was given to support such an outcome to date. Herein we provide the
crystal structure of 2,4-bis(ferrocenylmethylidene)-17p-hydroxy-17a-methylandrost-5-
en-3-one (1, Figure 1) obtained by performing this reaction in tetrahydrofurane and
suggest a new interpretation of this chemical transformation.

Selected crystallographic data and refinement details for 1: Cs,HasFe202, monoclinic
crystal  system,  CapHsFe:O,, P2, a=7.3680(4)A, b=19.7772(11) A,
¢ =23.1459(13) A, 5 =99.088(6)°, V = 3330.5(3) A3, Z=4 (Z' = 2), R = 16.4 % for 837
parameters and 11412 independent reflections.

Figure 1. Molecular structure of compound 1.

[1] J. Manosroi, et al., J. Med. Chem. 53 (2010) 3937.
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JANHYKIIEAPHU KOMIIJIEKC Cu(Il) CA
KOHAEH3AIIMOHUM NTPOU3BOAOM 2-AHETUJINIUPUIUHA
N JUXUAPAZUIA MAJIOHCKE KUCEJIMHE
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CuMeTpuYHN JUXHWOPA30HM Ha 0Oa3W NHPHOMHA W OPraHCKUX KHCEIHHA
MIPEACTaBIbajy MYITHACHTATHE JIMTAHJE KOJU MOTY (hopMHpaTH KOMIUIEKCE Pa3IHINTe
HykemapHocTH. 300r cBor apuauTeTa na ca N,O- moHOpuMa ocTBapH KOOPIHHAIMOHE
6pojeBe 3—7 u Bucoke ouomoctynnoctd, Cu(ll) mpeacraBiba morogaH joH 3a CHHTE3Y
KOMILIEKca cienn(puIHe IpIMEHe. Y 0BOM pany je (oxyc OMO Ha KPUCTATHO] CTPYKTYPH
munykiaeapaor komrmiekca Cu(ll) ca muranmom HoL, KOHIEH3aIMOHMM JepHBATOM 2-
AUeTWINMPUAMHA W JUXUApa3uJa MaJIOHCKe KuceluHe. YpaljeHa je orcexHa
CTaTUCTHYKA CTy/Wja aHanu3e yuectanocTu u onuc pacrnopena NNO-nuratopckux aroma
y CBMM KOMOWHaI[MjaMa MEeTOWIAaHUX U MIECTOWIAHMX XEJaTHUX MPCTEHOBA KOMILIEKCa
Cu(II), Ni(Il) u Cd(II) y Kembpuukoj cTpykrypHoj 6a3u noxaraka [1]. Moxekyicka u
KpHUCTaJIHA CTPYKTypa HOBOT KOMIIJIEKCa Cu(ID)
(Cu-1, Cauxka 1) je ynopelena ca npeTxofHO 00jaBJbEHUM CTPYKTypaMma KOMILIEKCa
Ni(Il) u Cd(Il) ca smurangom HoL ymorpebom FIM (enrn. Full Interaction Map)
METOJI0JIOTHje Kao M aHauu3oM XwupuidennoBux nospmuHa U 2J] rpadukona orucaka
npcTa Mel)yMOoIeKyJICKMX HHTEpaKIHja.

03 02 07 o 4P
@
(L o ® p

@oc@
-

Caunka 1. ORTEP  npwuxkas
MOJIEKYJICKE CTPYKTYpE KOMILIEKCa
Cu-1. TepMmajHU EIHUICOUAU CY
npukasann ca 30% BepoBaTHOhe.
CBH  aToMHM  BOJOHHMKA  OCHUM
xuzapa3zoHckux N—-H cy usocraBibenu
300T IperiaeTHOCTH.

04

[1] C.R. Groom, et al., Acta Cryst. B72 (2016) 171.
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DINUCLEAR Cu(ll) COMPLEX WITH THE CONDENSATION
DERIVATIVE OF 2-ACETYLPYRIDINE AND MALONIC ACID
DIHYDRAZIDE
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2 University of Belgrade — Faculty of Chemistry, Belgrade, Serbia; ® University of Novi
Sad, Faculty of Sciences, Novi Sad, Serbia; © University of Belgrade — Facultry of
Agriculture, Belgrade, Serbia
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Pyridine based symmetric dihydrazones of organic acids represent multidentate ligand
systems that can easly form complexes of different nuclearity. Due to its ability to achieve
coordination numbers from 3 to 7, affinity to N- and O-donor atoms, as well as high
bioavailability, Cu(ll) is used for the synthesis of complexes with the aim of their specific
application. This work is focused on the crystal structure of dinuclear Cu(ll) complex
with HoL ligand, a condensation derivative of 2-acetylpyridine and malonic acid
dihydrazide. An extensive statistical study and description of the arrangement of NNO-
ligator atoms in all combinations of 5- and 6-membered chelate rings in Cu(ll), Ni(ll) and
Cd(Il) was performed by the CSD mining [1]. Molecular and crystal structure of novel
Cu(ll) complex (Cu-1, Figure 1) is compared with the previously published structures of
Ni(1l) and Cd(I1) complexes with H,L using full interaction map (FIM) methodology, as
well as by analyzing of Hirshfeld surfaces and 2D pseudosymmetric fingerprint plots of
intermolecular interactions.

Figure 1. ORTEP drawing of the
molecular structure of
Cu-1. Displacement ellipsoids are
shown at 30 % probability level. All
hydrogen atoms, except hydrazone
N-H, are omitted for clarity.

[1] C.R. Groom, et al., Acta Cryst. B72 (2016) 171.
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KOMIIVIEKCA [IUHKA
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¢ Dakynmem 3a XemMujy u xemujcky mexumonoaujy, Yuusepsumem y Jbyomanu, Jbyosana,
Cnogenuja

umeji: milica.savic@ihtm.bg.ac.rs

Jluraug HLCI (E)-2-(2-(1-(6-6pommupuans-2-wn)etununeH)xuapasuami)-N,N,N-
TPUMETHUII-2-0KCOeTaH-1-aMUHUYM XJIOpHJ je MAO0OWjeH y peakuuju 2-anetui-6-
opomonmpununa u JKupapoor T pearenca y meranony. Komruiekc 1, oxraemapcke
TCOMETPHjE CacTOju C€ Of JBa KOOPIWHOBAHA MOJICKyJa JIUTaHAa, OMIITe (opMmyJe
[ZnL2](BF4)2. Hobujen je y peakimju juranga HLCI ca Zn(BFs)2-6H,0O u NaNs y
MoickoM oxgHocy 1:1:4, mok je xao pacTBapay KopuiiheHa cMmella METaHONA U BOJE.
Kommieke 2 cacraBa [ZNL(NCO);], rae je Zn(ll) meHTakoOpAMHOBaH MPEKO jeIHOT
Moyekyna Jmranga W gBa  Jwurasga NCO™, ca HMCKPHBJBEHOM TPUTOHAIHO
OWIMMpPaMUaTHOM T€OMETPHjOM, JOOWjeH je Yy HCTHM PEaKIOHHUM YCJIOBHMA Kao U
kommeke 1 (cmema pactBapasa MeOH/H2O u moscku ommoc 1:1:4). Melhytum, y
peakrumju muranna HLCI ca Zn(BF4)2-6H20 u NaN3 y Benukom Buiiiky (MOJCKH OJHOC
1:1:12) y wucroj cMemmM pacTBapaya Kao y IPETXOAHHM peakiidjama JI00ujeH je
moHonykneapau Zn(l1) kommuieke 3, cacrasa [ZnL(N3)2]. Vkparko, moehana kommdanHa
asuja T0BOM 10 (GOpMHUpama KOMIUIEKCa 3, Y KOME je jefaH JIMTaH ] KOOPANHOBaH 3a
[CHTPAJIHA METAJHH aTOM Y JCHIPOTOHOBAaHOM OONHKY MOK TpeocTaiga [Ba MecTa
3ay3umajy azuau. Kommekce 1 [ZnL;](BF4)2, kpucranuiie y opropoMOHUYHOj IPOCTOPHO]
rpynu Pben ca jennnum komiutekcHuM katjoroM [ZnL2]?* n iea BF4~ anjona. Kommiekcn
2  ([ZnL(NCO)]) wm 3  ([ZnL(N3)2]) kpucramumyy y — TPHKIMHHYHO]

P1 nipocTopHOj TPyIH ca jeTHUM MOJIEKYJIOM 110 ACUMETPUYHO] jeTMHUIIM.

3axeannuya: Uctpaxusame je dunancupano ox crpane ®onnma 3a Hayky, Pemy6muke Cpbuje, #7750288,
Kpenpame MOJIEKyJICKNX MarHeTa 1 KaTanu3aTopa Ha 6a3u KoMIuIeKca npenasHnx metana — TMMagCat.
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CRYSTAL STRUCTURES OF THREE NEW Zn(Il) HYDRAZONE
COMPLEXES
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of chemistry, Belgrade, Serbia; ® University of Belgrade - Faculty of Chemistry, Belgrade,
Serbia; ¢ Faculty of Chemistry and Chemical Technology, University of Ljubljana,
Ljubljana, Slovenia

e-mail: milica.savic@ihtm.bg.ac.rs

The condensation of 2-acetyl-6-bromopyridine with Girard's T reagent in methanol
produced the ligand HLCI (E)-2-(2-(1-(6-bromopyridin-2-yl)ethylidene)hydrazinyl)-
N,N,N-trimethyl-2-oxoethan-1-aminium chloride. Complex 1, an octahedral complex
containing two molecules of the coordinated ligand [ZnL2](BF.)., was obtained when the
ligand HLCI reacted with Zn(BF4)2-6H-0 and NaNs in a molar ratio 1:1:4 in a solvent
mixture of water and methanol. Complex 2, with the composition [ZnL(NCO),], was
obtained under the same reaction conditions as complex 1 (solvent mixture MeOH/H20
and molar ratio 1:1:4). Zn(ll) is pentacoordinated via one ligand molecule and two NCO~
ligands, with a distorted trigonal bipyramidal geometry. However, by reacting HLCI with
Zn(BF4)2:6H,0 and NaNs in excess (1:1:12) in the same solvent mixture as in the
previous reactions the mononuclear Zn(Il) complex 3, with the composition [ZnL(N3)2],
was formed. In short, increasing the amount of azide leads to forming 3, where one
deprotonated ligand and two azide ligands are coordinated to Zn(ll). Complex 1,
[ZnL,](BF.), crystallized in orthorhombic Pbcn space group as one independent complex
cation [ZnL]?* and two BF4 anions. Complexes 2 ([ZnL(NCO),]) and 3 ([ZnL(N3)2])
both crystallize as independent molecules in the asymmetric unit of the triclinic P1 space

group.

Acknowledgement: This research was supported by the Science Fund of the Republic of Serbia, #7750288,
Tailoring Molecular Magnets and Catalysts Based on Transition Metal Complexes — TMMagCat.
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NCIIMTUBAILE FF UHTEPAKIIUJA Y KPUCTAJIHUM
CTPYKTYPAMA: YBUJl Y TEOMETPUJCKO YPEBEIBE
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AHaMM30M KpHUCTAJHHUX CTpykTypa u3 KemOpuuke cTpykiTypHe Oa3e moparaka
youeH je Benuku 0poj F-+F xoHnTakara, ox kojux ce 136431 KoHTaKT ycroctaBiba u3Mely
ankmiaux rpymna (uarepakuuje C(sp3)—F--F-C(sp3), mok je 111336 konrakara uzmely
rpyna ca Hesacuhenum C-atomuma (uwHTepakiuje C(sp2)—F:-F-C(sp2)). Pacmogena
pacTojama He MoKa3yje jacaH TPEH/I, ajld MOCTOj| 3HaYajaH Opoj CTPYKTYpa KO KOJHX Cy
oBe Bpennoctu Behe ox 2,9 A, Kontaktn koju ykibydyjy Hesacuhene C-aToMe jaBibajy
ce Ha HemTo kpahum pactojamuma (2,9-3,1 A) y mopehemy ca xontakTHMa m3Mehy
amkun-rpyna (3,1-3,3 A). HemuueapHa reomerpuja HOCIHeAMIA je HCTOBPEMEHMX
uHTepakija wuHTeparyjyhux rpyma. Y crpykrypu BOSKOK (Cimka 1), nBe
KOMILIEKCHe jenuuune Gopmupajy camo HenuHeapHe F---F KoHTaKkTe, IITO yKa3yje Ha TO
na F-atomu cTynajy y MHTEpakiijy ca BHIIE LIEHTapa yHyTap UCTe rpyIe, YKIbydyjyhu
(ayopoBane MeTHn- U (perun-rpyne. KpaTka pactojama (kpaha ox 2,9 A), japmajy ce y
KPHUCTaJIHUM CTpYyKTypaMa y kojuma je F-F mHTepakuuja ojadana ca MCTOBpEMEHHM
MHTepakijama cBux yuyectByjyhux rpyna. ¥ crpykrypu HIVDEV (cnuka), F-atomu n3
CFs-rpyne pearyjy ca Tpu F-atoma w3 gaBe duiyopoBaHe (eHWIHE rpyrme, ca
melyaTomckum pactojamima d y oncery og 2,70 n0 3,48 A.

BOSKOK HIVDEV
—K i
s 20, JC__
\ \ 7 = 3.48; » S g
ST, 1 G270 —
AN % AN\

2.93

Canka 1. ®parmentu kpucranaux crpykrypa BOSKOK u HIVDEV.

[1] K. Gak Simi¢, et al., CrystEngComm, 23 (2021) 2606.
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EXPLORING F-F INTERACTIONS IN CRYSTAL
STRUCTURES: INSIGHTS INTO GEOMETRIC
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Analysis of crystal structures from the Cambridge Structural Database reveals a
significant prevalence of F--F contacts, with 136431 contacts involving alkyl groups
(C(sp3)—F--F-C(sp3) interactions) and 111336 contacts involving unsaturated carbon
atoms (C(sp2)—F--F-C(sp2) interactions). The distribution of bond distances lacks a
distinct trend but shows a considerable number of structures with values surpassing 2.9
A, with contacts involving unsaturated carbon atoms tending towards slightly shorter
distances (2.9-3.1 A) compared to alkyl groups (3.1-3.3 A). Nonlinear geometry is a
consequence of simultaneous interactions involving interacting groups. In the structure
with refcode BOSKOK (Figure 1), two complex units form exclusive nonlinear F--F
contacts, suggesting F atoms engage with multiple centers within the same group,
including fluorinated methyl and phenyl groups. Short distances (shorter than 2.9 A)
occur in crystal structures in which F---F interaction is strengthened by simultaneous
interactions of the participating groups. In the structure with refcode HIVDEV
(Figure 1), the F atoms of CF3 group interacts with three F atoms from two fluorinated
phenyl groups, with observed d distances ranging from 2.70 to 3.48 A.

BOSKOK HIVDEV
250, 3,045\ 320, )
\\( /2 ;2% N v/ 8 17\‘.3.‘11‘8:;2\ 70
ATNK, /5 N\ ; /

Figure 1. Fragments of the crystal structures with refcode BOSKOK and HIVDEV.

[1] K. Gak Simi¢, et al., CrystEngComm, 23 (2021) 2606.
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Kommnexkcu  Cu(ll) nmobmjerm cy y  peakuuju  Metun  3-popmmi-4-
-xuppokcubensoata (HL), Cu(BF4)2:6H0 wu 2,2'-6unupuauna (bipy) 0mHOCHO
1,10-¢enantponuna (phen) y metanHoaiy.

Pennrencka cTpyKkTypHa aHaJIM3a Jaja je yBH Y MOJIEKYJICKE CTPYKTYpe KOMILIEKca,
[Cu(bipy)(L)BF4] (1) u [Cu(phen)(L)H20]BF4-H,0O (2), npukazane na camuu 1. Y
cnyuajy oba komiuiekca jon Cu(ll) koopauHOBaH je 3a aBa OWJCHTaTHA JIUTaHAA
¢dbopmupajyhu ocCHOBY KBaJpaTHe-IUPaMHE, JOK Ce Ha ETOM KOOPAUHAIIMOHOM MECTY
HaJla3d MOHOJACHTATHH JIUTaHA. Y KOMIUIEKCY 1 y annKaIHOM II0JI0)Kajy KOOPAWHOBAH je
BF4™ joH, a y xoMmIutekcy 2 monekyn Boge. Hajkpahe Bese ca jorom Cu(Il) rpagm anjon
oprasckor Jimranaa L, a Hajaysxe Bese BF4~ joH, 0THOCHO MOJIeKyJ BOJE.

Canka 1. Monekyicke cTpyKType: a) Komiiekca 1 u
0) KOMIUIEKCHOT KaTjoHa KOMILIeKca 2.

Onabpanu kpucTajgorpapcky HoJaluy U napameTpu yraumasama (1): CigHisBCUuF,
N,O,, TtpuknmHmuEM Kpuctanuu cuctem, P1, a=9,1227(2) A, b =10,2404(2) A,
c=11,1777(2) A, a = 102,877(2) °, p = 104,810(2) °, y = 92,033(2) °, V = 979.40(4) A3,
Z=2, R = 33 % 3a 309 mapamerapa u 4009 He3aBucHux peduekcuja; (2):
C21H17BCuFs N2Os, moHOoknuuuuHu Kpuctanau cuctem, C2/c, a =19,8478(6) A,
b=16,7632(3) A, ¢ = 13,8843(4) A, p = 105,192(3) °, V = 4458,0(2) A3, Z = 8,
R =4,0 % 3a 315 mapametapa u 5286 He3aBuCHUX pediiekcuja.
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The complexes were obtained in the reaction of methyl 3-formyl-4-hidroxybenzoate
(HL), Cu(BFa4)2-6H20, and 2,2'-bipyridine (bipy) or 1,10-phenanthroline (phen) in
methanol as a solvent.

Crystal structure analysis shows that the coordination formulas of the compounds are
[Cu(bipy)(L)BF4] (1) and [Cu(phen)(L)H20]BF4-H,O (2). The molecular structures of
complexes are shown in Figure 1. In both complexes, Cu(ll) is surrounded by two
bidentate ligands, forming the base of the square pyramid, and one monodentate ligand
in its apex. In the crystal structure of complex 1, the apical site is occupied by BF4 ion,
while in complex 2, it is occupied by a water molecule. The negatively charged L~
participates in the shortest metal-ligand bond lengths, followed by neutral bipy or phen
ligand. The apical bonds are the longest, as expected for Cu(ll) square-pyramidal
complexes.

Figure 1. Molecular structure of a) [Cu(bipy)(L)(BF2)] and
b) [Cu(phen)(L)(H:0)]*.

Selected crystallographic data and refinement details (1): CigH1sBCuF4, triclinic crystal
system, PT,a=9.1227(2) A, b =10.2404(2) A, ¢ =11.1777(2) A, « = 102.877(2)°, § =
104.810(2)°, y = 92.033(2)°, V = 979.40(4) A3, Z = 2, R = 3.3 % for 309 parameters and
4009 independent reflections; (2): CiHi7BCuFs, monoclinic crystal system, C2/c,
a=19.8478(6) A, b=16.7632(3) A, ¢ = 13.88434)A, p = 105.192(3) °,
V =4458.0(2) A3, Z = 8, R = 4.0 % for 315 parameters and 5286 independent reflections.
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YTHUUAJ BASHE JIMHUJE HA PE3YJITATE PUTBEJI{
AHAJIN3E ®OCPOP-BOJI®PAMOBE BPOH3E
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umeji: pavletan@gmail.com

Jo6po je mo3HaTO 1a 6a3Ha IMHIja MOXKE 3HaYajHO [la yTHUe Ha pe3ynrare Putsena
anamuse [1, 2]. OBaj yrumaj je mpoydasas ca Fullprof mporpamom xox jearor ox gpocdop-
BonhpamMoBUX jenumema [3—7]. Hamme, omabpana je ¢ocdop-BondpamoBa Oponsa
(WPB; PWgO2) cunrerrncana Ha 650 °C, u ananusupana y Pmnb [8] u P4/ncc [9]
MIPOCTOPHUM TpyIaMa, a Koje cy oxrosapajyhe 3a pazmmunre WO3 mommmopdae dase.
[IpuMereHa cy 4eTHPH HaYMHA yTaulaBamba 0asHe JuHHje: YeOUIeBIbeB MOIHMHOM ca 6
(i) u 4 (ii) xoebunujeHara; ka0 W IMHEApHA HHTEpHojaluja u3Mely Tadaka ca
OpUOIIIDKHO jeJIHAaKMM pacrojabuma u3Mmely Tauaka (iii) u u3beraBameM 30HA
pedaekcuja (iv). Y3 1o6HjeHHX pe3ynTaTta MOXe C€ 3aKJbYIHTH: a) 1a CY BPEAHOCTH Y ohs—
Ycale BPJIO 1O0OpeE y CBUM CllydajeBHMa; 0) 1a ce HajHIKH (DaKTOpH craramba J001jajy Kox
omrwje iii, ok ce BuiecTpyko Behn no6ujajy kom ommuja i u ii; ¥ B) Aa ce 3HAYAjHO
Mel)ycoOHO pasnukyjy u3pauyHata melyaroMcka pacrojama W yriioBu. Komruiekcan
usriieq Oa3He JMHMjE TpeACTaB/ba Haj3HAYAjHHjU TPOOJIEeM y yTadmaBamy. YTHIIA]
NICeYJIOCUMETPHje TONPHHOCH HECTAaOMITHOCTH yTaubaBama.

[1] L. B. McCusker, et al., J. Appl. Cryst. 32 (1999) 36

[2] B.H. Toby, Powder Diffr. 21(1) (2006) 67

[3] P.X. Jumurpujesuh, I1. Y. Tanuuh, Y. B. Muou, 3. [1. Henuh, Kongepenyuja
Cpnckoze Kpucmanoepagcroe Jpywmea, 1-11 (1993) 43-44.

[4] A.Kremenovi¢, et al., Solid State lon. 132(1-2) (2000) 39

[5] M. Vujkovié, et al., J. Mater. Sci. 51(5) (2016) 2481

[6] M. Pagnacco, et al., J. Electrochem. Soc. 169(10) (2022) 106508

[7] T.Maksimovi¢, et al., Opt. Mater. 143 (2023) 114125

[8] E. Salje, Acta Crystallogr. B33 (1977) 574

[9]1 K. R. Locherer, et al., J. Condens. Matter. Phys. 11 (1999) 4143.
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THE INFLUENCE OF THE BASE LINE ON THE RESULTS OF
THE RIETVELD ANALYSIS OF PHOSPHORUS-TUNGSTEN
BRONZE

Pavle Tan&i¢ @ @ http://orcid.org/0000-0002-4024-710X,
Aleksandar Kremenovié¢ ® @ https://orcid.org/0000-0001-8845-2332

@ University of Belgrade, Institute of Chemistry, Technology and Metallurgy, Belgrade,
Serbia;  University of Belgrade, Faculty of Mining and Geology, Belgrade, Serbia
e-mail: pavletan@gmail.com

It is well known that the baseline can significantly influence to the results of the Rietveld
analysis [1, 2]. This influence was studied with Fullprof programme in one of the
phosphorus-tungsten compounds [3-7]. Namely, phosphor-tungsten bronze (WPB,;
PWS;O26) synthesized at 650 °C was selected and analyzed in the Pmnb [8] and P4/ncc [9]
space groups, which are adequate to the different WO3 polymorph phases. Four methods
of specifying the base line were applied: Chebyshev polynomial with 6 (i) and 4 (ii)
coefficients; and linear interpolation between points with approximately equal distances
between points (iii) and avoiding reflection zones (iv), as well. From the obtained results
it can be concluded: a) that the Yons—Ycaic Values are very good in all cases; b) that the
lowest agreement factors are obtained with option iii, while multiple higher ones are
obtained with options i and ii; and c) that the calculated interatomic distances and angles
differ significantly from each other. The complex appearance of the baseline is the most
significant problem in the refinement. The influence of pseudosymmetry contributes to
the instability of the refinement.

[1] L. B. McCusker, et al., J. Appl. Cryst. 32 (1999) 36

[2] B.H. Toby, Powder Diffr. 21(1) (2006) 67

[3] P.X. Jumurpujesuh, I1. Y. Tanuuh, Y. B. Muou, 3. [1. Henuh, Kongepenyuja
Cpnckoe Kpucmanoepagcroe [pywmsa, 1-11 (1993) 43-44.

[4] A.Kremenovic, et al., Solid State lon. 132(1-2) (2000) 39

[5] M. Vujkovié, et al., J. Mater. Sci. 51(5) (2016) 2481

[6] M. Pagnacco, et al., J. Electrochem. Soc. 169(10) (2022) 106508

[7] T.Maksimovi¢, et al., Opt. Mater. 143 (2023) 114125

[8] E. Salje, Acta Crystallogr. B33 (1977) 574

[9] K. R. Locherer, et al., J. Condens. Matter. Phys. 11 (1999) 4143.
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TPUHYKJIEAPHU KOMIIJIEKC KOBAJITA CA IBOCTPYKUM
XJOPUJIHUM MOCTOBUMA U 5-(4-BPOM®PEHNJI)-3-
METHUJI-ITMPA30JI0M
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Musban Burosuh * @ https://orcid.org/0000-0003-2300-3063,
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& Memanypuko-mexnonowku gaxynimem, Ynusepsumem Llpne I'ope, Ilooeopuya, Lpua
Topa; ° Oocex 3a mneopeancke nonumepe ,Ilempy Ionu', Hucmumym 3a
MAxKpomonexkyacky xemujy, Jawwu, Pymynuja, ¢ Uncmumym 3a mexose u meouyuncka
cpeocmea Lprne I'ope, I[loozopuya, Lpna I'opa; © [lpupoono-mamemamuuxu paxyimem
Vuueepsumem Llpue I'ope, ITodzopuya, Lpna opa; ° Hncmumym 3a nykneapie nayke
, Bunua", Hayuonanwu uncmumym Penybnuxe Cpouje, Yuusepsumem y Beoepaoy,
beoepao, Cpouja

umeji: zorant@vin.bg.ac.rs

KpucranHa cTpyKTypa ce cacToju 0]l MOJIEKYJla MOHOHYKJIEApPHOT U TPUHYKJICapHOT
komiuiekca. Cimmka 1 mokasyje caapikaj aCUMETPUYHE jeauHHIe. Y MOHOHYKICAPHOM
KOMIUIEKCY KOOpJIMHAIMOHY cepy KoOaiTa uyMHe JBa aToMa XJiopa M JBa MHpa30JIHa
JIMTaHza, KOjU Tpajie TeTpaeJapcKo OKpYXkemwe. Y TPUHYKIEAPHOM KOMIUIEKCY, aTOMHU
KoOaJiTa Cy IOBE3aHH JBOCTPYKMM MOCTOM IIpEKO JBa aToMma XJiopa. YTJIOBH Y
moctoBaiM CO0,Cly dparmentuma ce kpehy y pacnony 81-101 °. TepMuHANHH aTOMH
KoOaiTa Cy IMeHTa-KOOPJMHOBAHH Yy TPUTOHATHO-OUITMPAMUJIAITHOM OKPYKEHY, P 4eMy
ce y aKCHjJTHAM I10JI0)KajuMa Hajla3| jeZlaH MOCTOBHH aTOM XJIOpa M a30T U3 ITHPAa30JIHOT
ymranja. LlenTpanHu atom kKobanTa je OKTaeaapcKu KoopAnHoBaH. ExBaTopujaiHy paBaH
YMHE YETHPH MOCTOBHA aTOMa XJIOpa, a y aKCHjaJIHUM IT0JI0KajUMa ce Hasla3e MHPA30IHU
yuraigd. Monekynu KOMIUIeKca, KOjU YHMHE KPHCTall, caJpike IOHOPE W aKmenTope
BOJOHNYHMX Be3a. [IpHCycTBO METOWIAHMX M IIECTOWIAHUX IMPCTEHOBA YMHH Moryhmm
(dopMupame CTakMHI KOHTakata. MehyTum © mopex Tora HE TIOCTOje BaKHU)H
MeljyMOJIeKyJICKA KOHTAKTH.

Ciamka 1. AcumeTpryHa jeIMHHLA KOMILIEKCA.

XXIX KoHdepeHuuja Cprickor kpucTanorpadpckor ApyLiTea



Poster Presentations 107

TRINUCLEAR DICHLORO-BRIDGED COBALT COMPLEX
WITH 5-(4-BROMOPHENYL)-3-METHYL-1H-PYRAZOLE
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@ Faculty of Metallurgy and Technology, University of Montenegro, Podgorica,
Montenegro; ° Inorganic Polymer Department 'Petru Poni', Institute of Macromolecular
Chemistry, lasi, Romania; ¢ Institute for Medicines and Medical Devices of Montenegro,
Podgorica, Montenegro; ¢ Faculty of Natural Sciences and Mathematics, University of
Montenegro, Podgorica, Montenegro; ¢'VINCA' Institute of Nuclear Sciences, National
Institute of the Republic of Serbia, University of Belgrade, Belgrade, Serbia

e-mail: zorant@vin.bg.ac.rs

The structure consists of isolated units of mononuclear and trinuclear complexes. The
figure shows the content of the asymmetric unit. Atom labeling depicts the color codes of
atoms (Figure 1). The mononuclear complex contains Co in a tetrahedral environment.
Two Cl atoms and two pyrazolyl ligands bond to Co (Figure 1). The trinuclear complex
comprises three Co atoms connected through the dichloro bridges (Figure 1). Angles in
the two Co.Cl; bridging fragments are in the range of 81-101°. Both terminal Co atoms
are five-coordinate in a trigonal-bipyramidal fashion. Apical positions contain bridging
Cl and pyridine-like nitrogen from the pyrazole ligand. Central Co is in an octahedral
environment. The equatorial plane consists of four bridging Cl. Two pyrazolyl ligands
coordinate in the axial positions through the pyridine-like nitrogen. Hydrogen bond
donors and acceptors, as well as five and six-membered rings, are present in the crystal.
Despite this property, there are no significant intermolecular contacts.

Figure 1. Asymmetric unit of the complex.
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memanypuiku gaxynimem, beoepao, Cpouja

umeji: ntrisovic@tmf.bg.ac.rs

CeeTIOHapaHUacTH AUCKpETHH, MOHOHYKIeapHu Komiutieke [Zn(NOs)2(L),] (rze je
L = 2-(4-nomenmnokcueHmIa30)IMPUMHINH) JOOUjeH je W3 AIleTOHUTPHIA TMPH
3arpeBamy y3 pedIykc, a BeroBa CTpyKTypa oapeheHa je peHATeHCKOM CTPYKTYPHOM
aHanmmzoM. Kommnekc unne atom Zn(Il) ca 1Ba xenaTHo KOOpAMHOBaHA Juranjaa L u nBa
jona uutpara (Ciamka 1). CTpykTypHH (parMeHTH MOBe3aHM Cy y Tpake Ay IpaBla
[101] mpeko C—H---O wunrepaximja, J0K je CympaMOJEKYJICKO TPOAMMEH3MOHAIHO
kpuctagno makoBawme ¢(opmupano C-H---O, C-H---N wu n-uHTepakuujama u
cTabMIM30BaHO MHOTOOPOjHIM XUAPOoPOOHNM HHTEpaKIjaMa m3Mel)y Tyraukux arkui-
naHara juranana L. Anannzom XupiidesnqoBux HOBpIIMHA OJpel)eH je KBaIuTaTUBHU U
KBAaTHUTAaTUBHHU JIONPUHOC OBHUX HHTEPAaKIMja y H3IPAJABU KPUCTATHOT IaKOBamba
KOMILIEKCA.

Cuiuxka 1. Kpucranna ctpykrypa komiuiekca [Zn(NO3z)o(L)o].

3axeannuya: Pax je noxpxaH ox cTpaHe MUHHCTapcTBa HayKe, TEXHOJIOIIKOT pa3Boja ¥ HHOBaIHja PemyOuike
Cpbwuje (Bp. 451-03-65/2024-03/200135; 451-03-66/2024-03/200287 u 451-03-66/2024-03/200026).
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LIGAND: A CRYSTALLOGRAPHIC AND
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e-mail: ntrisovic@tmf.bg.ac.rs

Light orange discrete mononuclear complex [Zn(NOs)2(L)2] (where L = 2-(4-
dodecyloxyphenylazo)pyrimidine) was synthesized in acetonitrile under reflux
conditions and its crystal structure was determined by single crystal X-ray diffraction.
The complex is formed of six-coordinated Zn(11) atom bonded with two chelate L ligand
and two nitrate ions (Figure 1). The structural fragments are connected into ribbons along
[101] direction by C—H---O interactions, while supramolecular three dimensional crystal
packing is achieved through C-H---O, C-H---N and z-interactions and stabilized by
numerous hydrophobic interactions between the long alkyl chains of L ligands. An
analysis of the Hirshfeld surface elaborated the qualitative and quantitative contributions
of these interactions to the crystal packing.

Figure 1. Crystal structure of complex [Zn(NO3)»(L)].

Acknowledgement: This work was supported by the Ministry of Science, Technological Development and
Innovation of the Republic of Serbia (Contract No. 451-03-65/2024-03/200135; 451-03-66/2024-03/200287
and 451-03-66/2024-03/200026).
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CTPYKTYPHA U MOP®OJIOIIKA CBOJCTBA Bi203
CUHTETUCAHOI' METOAOM MOAN®UKOBAHE PEBEP3HE
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Mertona peBep3He KONpEeUUNUTanje KOMOMHOBaHA ca KaJIIMHAIINjOM YIOTpeOsbeHa
je npu cuHTe3n 0-BiO3 mrranmmhactux mukpoctpykrypa. CTaHZapIHU NPHCTYNH IPH
YHOTpeOH OBHX METOJa 3a CHHTE3y OM3MyT-OKCHIA MMOApa3yMeBajy Kopumheme a30THe
KHCENIMHE [IPU pacTBapary OM3MYT-HUTPAaTa KOju MpecTaBiba u3Bop Bi®* jona [1,2]. V
OBOj CTyIHjH, METOJAa PEBEpP3HE KOMpEIMIUTAIMje je MOAU(PUKOBAHA jep j& yMECTO
azoTHe KopuinheHa rnanujanHa cupherna. Hucy nponaljenu nureparypHu nopamu Koju
yKazyjy Ha ynotpeOy cupheTHe KHCelnWHe IpH CHHTE3W uectuia o-BiO3 mertomom
peBep3He KOMpELMITUTAIMje IITO OBY CTYIHMjy YMHH WHOBaTuBHOM. (a3Ha aHanmu3za
n3BezieHa je momohy RIR (Reference Intensity Ratio) metone nakopnopupane y PDXL2
unrerpucann XRPD codrep (Bepsmja 2.8.30; Rigaku Corporation). Pesynraruma
PEHIreHCKe CTPYKTYypHE aHanu3e yTBpheHo je mpucycto a-BirOz momumopda (P21/c) y
konmmuuHK ox 96,3(1)%. INapamerpu jennuuune hemuje yraumenu cy y3 momoh RIR
MeToJie U Orcku ¢y pedepenTHIM Bpeanoctuma (PDF # 01-070-8243). ITotephero je u
npucycTBo ®-Bi>O3 nonmumopda y HezHatHoj kommunaH (3,7(1)%). [locToju MoryhHoCT
npucyctBa dasa Bi,Oz (P2:/c, PDF # 01-080-2589) u BisO7 (14/mmm, PDF # 03-065-
5490) 6mm3y rpanmme aperekiuje. Llltanmmhacta Mopdonormja noOMjeHHX dYecTHIA
notBphena je CEM u TEM metomama. Yecture Bi,Os mpunpemsbeHe MOARPUKOBAHOM
METOJIOM peBep3He KOTPENUITUTAINje KOMOMHOBAaHE ca KAJIIHAIIHAjOM 3HaTHO Cy Mambe
y Tmopehemy ca decTHllamMa CHHTETHCAHWM CTaHJApJHUM TEXHHKaMa peBep3He
KOTIPELUIUTAL]E KOje YKIbYUYjy ynoTpeOy a3oTHe kucenune [2]. lobujenu pesyaraTu
MoKasyjy no0py MepCreKTUBY 3a yrnoTpedy MpuKa3aHe METOJIe CHHTE3€ NPH MPUIIPEMHU
a-Bi;O3 MHKpOCTpYKTYpa Koje MOry HahW MOTECHIHjATHy TIPUMEHY Y EIIEKTPOXEMHUJU U
KaTaJH3H.

[1] K.T. Lee, etal., J. Mater. Chem. A. 1 (2013) 6199
[2] M. Yada, et al., Adv. Mater. Phys. Chem. 10 (2020) 319.

3axsannuya: OBO UCTpaXKUBambE je MOAPXKAHO Of cTpaHe MHCTHTYTa 3a XeMHjy, TEXHOIOTHjy H METaIyprHjy
kpo3 ,,Seed Research Grant” npojekar 3a muaje ucrpaxusaue (Synthesis of bismuth oxide polymorphs: From
simple particles to multidimensional structures, SynBiOmorph), gunascupanor ox ctpane Serbia Accelerating
Innovation and Entrepreneurship Project (SAIGE).
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The reverse co-precipitation method combined with calcination was applied to synthesize
a-Bi>Os; rod-like microstructures. The standard co-precipitation and reverse co-
precipitation approaches include using nitric acid to dissolve bismuth nitrate as a source
of Bi** ions [1,2]. In this study, the procedure was modified since glacial acetic acid was
used instead of HNOs. To the best of our knowledge, there is no literature data for the
preparation of a-Bi,O3 by reverse co-precipitation using acetic acid up to now. The phase
analyses calculated by the relative intensity ratio (RIR) method were obtained using the
PDXL2 integrated XRPD software (Ver. 2.8.4.0; Rigaku Corporation). XRPD revealed a
presence of Bi,O; composed of P2:/c polymorph (a- Bi:O3) modification (96.3(1) %).
The unit cell parameters calculated by the Reference Intensity Ratio (RIR) method were
close to reference values (PDF # 01-070-8243). The w-Bi,O3 (P31c) was found in the
minority (3.7(1) %). The presence of Bi»Os; (P2i/c, PDF # 01-080-2589) and BigO~
(14/mmm, PDF # 03-065-5490) near the limit of detection might be possible. Fourier
Transform Infrared Spectroscopy (FTIR) was also used to confirm the presence of Bi,Os.
The rod-like morphology was confirmed by Scanning and Transmission Electron
Microscopy (SEM and TEM). The Bi,O3 particles prepared by the modified reverse co-
precipitation route combined with calcination are smaller in comparison to particles
synthesized by standard reverse co-precipitation procedures, which include the usage of
nitric acid [2]. The obtained results gave us hope that the presented synthesis approach
may be a good platform for producing rod-like microstructures of a-Bi203, which might
be successfully applied in electrochemistry and catalysis.

[1] K.T. Lee, etal., J. Mater. Chem. A. 1 (2013) 6199
[2] M. Yada, et al., Adv. Mater. Phys. Chem. 10 (2020) 319.
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