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MICRO-MACHINING AS A NEW TOOL TO PREPARE SINGLE
CRYSTALS

H. Borrmann

Max Planck Institut for Chemical Physics of Solids, Nothnitzer Str. 40. 01187 Dresden,
Germany
e-mail: horst.borrmann@cpfs.mpg.de

Outstanding properties of metallic delafossites, e.g. PtCoO,, PdCoO,, PdARhO,, are
largely attributed to exceptional quality of single crystals which are typically obtained
without special effort [1]. X-ray diffraction data of such crystals typically suffer from
severe extinction effects. The pronounced anisotropic structure is well reflected in a plate-
like shape of the crystals, associated severe absorption effects need to be taken into
account with great care. Fortunately, we have been able to optimize crystal shape via
micro-structuring using focused ion beam (FIB) techniques. Without any particularly
sophisticated additional data treatment the structure refinement for PARhO, revealed truly
surprising results [2]. The anticipated “coloring” problem seems not to exist as among the
four obvious possibilities to occupy the two metal sites the ‘correct’ one clearly gives the
best fit to the experimental diffraction data.

The intermetallic compound AICr; is quite ‘hidden’ in the binary phase diagram, single
crystals could be isolated for the first time using our micro-machining approach. Crystal
structure and chemical bonding analyses reveal largely different interactions as a
consequence of the inverted coloring pattern with respect to prototypical MoSi; [3].

[1] V. Sunko, P. H. McGuinness, C. S. Chang, E. Zhakina, S. Khim, C. E. Dreyer, M.
Konczykowski, H. Borrmann, P. J. W. Moll, M. Kénig, D. A. Muller, A. P. Mackenzie,
Phys. Rev. X, 10 (2020), 021018.

[2] P. Kushwaha, H. Borrmann, S. Khim, H. Rosner, P. J. W. Moll, D. A. Sokolov, V.
Sunko, Y. Grin, A. P. Mackenzie, Cryst. Growth Des., 17 (2017), 4144—4150.

[3] M. D. Milosavljevi¢, U. Burkhardt, P. J. W. Moll, M. Kénig, H. Borrmann, Y. Grin,
Chem. Eur J., 27 (2021), 14209-14216.
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SLOW RELAXATION OF MAGNETIZATION IN DYSPROSIUM
SMMs

Z. Jagli¢i¢ *, A. Panja ®

@ Institute of mathematics, physics nd mechanics & Faculty of civil and geodetic
engineering, University of Ljubljana, Slovenia; ® Department of Chemistry, Panskura
Banamali College, Panskura RS, WB 721152, India

e-mail: zvonko.jaglicic@imfm.si

Single-molecule magnets (SMMs) and their subsystem single-ion magnets (SIMs) are
promising candidates for new applications in data storage and quantum computing. The
most direct demonstration of slow relaxation of magnetization in SMMs or SIMs is
through (a) frequency-dependent in-phase and out-of-phase ac susceptibility signals, and
(b) the open hysteresis M(H) below the blocking temperature.

We investigated several SMMs consistomg of one, two, or four paramagnetic Dy(III)
ions in a complex molecule with different ligands that play an important role in the
observation or absence of slow magnetic relaxation.

For example, a new methyl derivative of o-vanillin, 2-hydroxy-3-methoxy-5-
methylbenzaldehyde, allowed us to synthesise a compound [Dya(us-
OH)»(L)4(HL),]-3H,O (1) with four Dy ions [1]. Compound 1 shows a slow magnetic
relaxation already at zero dc magnetic field (Fig.1), while after replacing two Dy ions with
Zn ions, only field-assisted slow magnetic relaxation could be detected.
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Figure 1 Crystal structure of 1 (left) and out-of-phase ac susceptibility of 1 (right).

Three new Zn,Dy compounds have been systhesized [2] in order to study the influence
of remote coordination at Zn ion and counter ions on magnetic anisotropy and on a weak
dipolar antiferromagnetic interactions.

[1] A. Panja, Z. Jagli¢i¢, R. Herchel, P. Branddo, K. Pramanik and N. Ch. Jana, New J.
Chem., 46 (2022) 5627-5637.

[2] A. Panja, Z. Jagli¢i¢, R. Herchel, P. Branddo, K. Pramanik and N. Ch. Jana, New J.
Chem., 46 (2022) 13546—-13557.
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VISOKOENTROPIJSKI OKSIDI S PRIMJENOM U POHRANI
ENERGIJE I KATALIZI

I. Perd

Odjel za kemiju, Sveuciliste Josipa Jurja Strossmayera u Osijeku, Cara Hadrijana 8/A,
31000 Osijek, Hrvatska
e-mail: igor.djerdj@kemija.unios.hr

Nova klasa materijala s poboljSanim fizi¢kim i kemijskim svojstvima te visokim
potencijalom primjene su visekomponentni oksidi visoke entropije (HEO). Sastoje se od
pet ili viSe elementarnih komponenti u ekvimolarnom omjeru, ugradenih unutar
jednofaznog sustava. Termodinamicki doprinos konfiguracijske entropije u sustavu od
minimalno pet razli¢itih komponenata dovoljan je da prevlada entalpiju stvaranja i smanji
Gibbsovu slobodnu energiju. U ovom predavanju bit ¢e predstavljena fotokatalitiCka
razgradnja AZO boje i fotoelektrokemijska disocijacija vode za generiranje vodika
primjenom pet razli¢itih nanokristalnih oksida visoke entropije (HEO) na bazi rijetkih
zemalja. Kationsko mjesto u reSetki fluorita sastoji se od pet ekvimolarnih elemenata
odabranih iz skupine elemenata rijetkih zemalja ukljucujuci La, Ce, Pr, Eui Gd i prijelazne
metale drugog reda, Y i Zr. Prou¢avani HEO-i imaju energijski procijep u rasponu od 1,91
eV do 3,0 eV i odgovarajue valentne i vodljive vrpce pogodne za cijepanje vode.
Pokazuju visoku fotokataliticku aktivnost koja se uglavnom pripisuje dostupnosti vise
fotokatalitickih aktivnih mjesta koja su osigurala radikale odgovorne za razgradnju AZO
boje. Takoder, uspjesno proizvode vodik fotokatalitickim cijepanjem vode, $to ukazuje na
potencijal HEOa kao novih fotokatalizatora. Fotokataliticka svojstva svih proucavanih
HEO nadmasuju pojedina¢ne fluorit okside ili ekvivalentne mijeSane okside.
Ceo2Zro2Lag2Pro2Y 0202 (CZLPY) proizvodi vodik brzinom 9,2 pumolmg™' po satu, §to je
puno veéa brzina u odnosu na ekvivalentni ¢isti CeO; koji iznosi 0,8 pmolmg™' po satu

[1].

[1] S. Nundy, D. Tatar, J. Koj¢inovi¢, H. Ullah, A. Ghosh, T. K. Mallick, R. Meinusch, B.
M. Smarsly, A. A. Tahir, 1. Djerdj, Adv. Sustainable Syst., 6 (2022) 2200067.
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HIGH-ENTROPY OXIDES FOR ENERGY STORAGE AND
CATALYSIS

I. Perd

Department of Chemistry, Josip Juraj Strossmayer University of Osijek, Cara Hadrijana
8/4, 31000 Osijek, Croatia
e-mail: igor.djerdj@kemija.unios.hr

A new class of materials with enhanced physical and chemical properties and high
potential application are multi-component oxides or high-entropy oxides (HEOs). These
entropy-stabilized oxides mostly comprise five or more elemental components in an
equimolar ratio, incorporated within a single-phase system. The thermodynamic
contribution of configurational entropy in the system of minimally five different
components is sufficient to overcome the enthalpy of formation and reduce the Gibbs free
energy. In this talk, photocatalytic behaviour towards AZO dye degradation and
photoelectrochemical water splitting for hydrogen generation of five different rare-earth-
based nanocrystalline high entropy oxides (HEOs) will be presented. The cationic site in
the fluorite lattice consists of five equimolar elements selected from the group of rare-
earth elements including La, Ce, Pr, Eu, and Gd and second-row transition metals, Y and
Zr. Studied HEOs exhibit bandgaps in the range from 1.91 eV to 3.0 eV and appropriate
valence and conduction bands for water splitting. They reveal high photocatalytic activity
that is mostly attributed to the accessibility of more photocatalytic active sites which
provided radicals responsible for the AZO dye degradation. The materials successfully
produce hydrogen by photocatalytic water splitting, suggesting the potential of HEOs as
new photocatalysts. The photocatalytic performances of all studied HEOs outperform the
single fluorite oxides or equivalent mixed oxides. The Ce2Zro2La02Pro2Y 020, (CZLPY)
engender hydrogen in 9.2 pmolmg™" per hour that is much higher content than for pristine
CeO, material which amounts to 0.8 pumolmg™ per hour [1].

[1] S. Nundy, D. Tatar, J. Koj¢inovi¢, H. Ullah, A. Ghosh, T. K. Mallick, R. Meinusch, B.
M. Smarsly, A. A. Tahir, 1. Djerdj, Adv. Sustainable Syst., 6 (2022) 2200067.
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XEMMJCKA BE3A Y KOMIUVIEKCUMA IIPEJIASHUX
METAJIA - CUHEPTHUJA EKCIIEPUMEHTA U TEOPUJE

M. 3aarap

Yuusepsumem y beoepady — Hucmumym 3a Xemujy, MEXHONO2U]Y U Memanypeujy,
Ibecowesa 12, beoepao, Cpouja
e-mail: matija.zlatar@ihtm.bg.ac.rs

[Tpumapna amOuIHja MoiepHe XeMHuje je Kopuliheme jeIHOT MOJIeKyJIa 3a OCTU3AbEe
xesbeHe (yHkuuje. [la Ou ce 0BO OCTBapuio, HeomxoaHo je crehu (yHIaMeHTaIHO
pasymeBame CBUX (akTopa Koju yTHdy Ha cBojcTBa Mosekyna [1]. KomOunanmja
EKCIIEPUMEHTAITHOT oJipeljuBama KpUCTaIHE CTPYKTYpe U pauyHapCcKe XeMuje je rocraia
BeoMa 3HauajHa 3a pa3yMeBambe EIEKTPOHCKE CTPYKTYpe KOMIUIEKCa Ipesla3HUX MeTaa.
Y oBOM MipeiaBamy Ouhe npecTaB/beHN HAIllK HATIOPU y pa3yMeBamby U KOHTPOJIH METaJl-
niras Be3a. [Ipumepn o kojuma he OutH peun ykibydyjy: youaBame pa3IMIUTHX HHTPA-
1 MHTEP-MOJIEKYJICKUX MHTEepakKlyja MPUCYTHUX y KpUCTalMMa [2]; mpupoja Be3nuBama
cnabo KOOpOMHOBAHUX JIMraHana [2]; pa3dymeBame yiore KpucraiaHe Bozae [3];
KOOpAWHAIMOHE TIpedepeHnuje nuranaaa [2,4]; ynora HEHTPATHOT METAHOT jOHA H
ETOBOI CIIMHCKOT CTama [S5]; pa3nuke y reoMeTpHjamMa MOJIEKyNIa Y KPUCTaINMa H Y
pactBopy [6].

[1] M. Zlatar, M. Gruden in Practical Approaches to Biological Inorganic Chemistry, 2nd
Edition (2020) 17-67.

[2] T. Keski¢, B. Cobeljié, M. Gruden, K. Andelkovié¢, A. Pevec, 1. Turel, D. Radanovi¢,
M. Zlatar M, Cryst. Growth Des., 19 (2019) 4810-4821.

[3] T. Keski¢, Z. Jagli¢i¢, A. Pevec, B. Cobeljié, D. Radanovié, M. Gruden, 1. Turel, K.
Andelkovié, 1. Bréeski, M. Zlatar, Polyhedron, 191 (2020) 114802.

[4] D. Darmanovié, D. Radanovi¢, M. Jevtovié, 1. Turel, A. Pevec, M. Mil¢i¢, M. Gruden,
M. Zlatar, N. Pordevi¢, K. Andelkovi¢, B. Cobelji¢, J. Mol. Struct., 1266 (2022) 133509.
[5] M. Stojickov, M. Zlatar, P. P. Mazzeo, A. Bacchi, D. Radanovié, N. Stevanovié¢, M.
Jevtovié, I. Novakovié¢, K. Andelkovi¢, D. Sladi¢, B Cobeljié, M. Gruden, Polyhedron,
237 (2023) 116389.

[6] N. Stevanovi¢, M. Zlatar, 1. Novakovié, A. Pevec, D. Radanovi¢, 1. Mati¢, M. Pordi¢
Crnogorac, T. Stanojkovié, M. Vujc¢i¢, M. Gruden, D. Sladi¢, K. Andelkovi¢, 1. Turel, B.
Cobelji¢, Dalton Trans., 51 (2022) 185-196.
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CHEMICAL BONDING IN TRANSITION METAL COMPLEXES
—SYNERGY BETWEEN EXPERIMENT AND THEORY

M. Zlatar

University of Belgrade — Institute of Chemistry, Technology and Metallurgy, Njegoseva
12, Belgrade, Serbia
e-mail: matija.zlatar@ihtm.bg.ac.rs

The primary ambition of modern chemistry is to utilize a single molecule to achieve
the desired function. A fundamental understanding of all the factors affecting molecular
properties is required to accomplish this [1]. Combining crystal structure determination
and computational chemistry emerges as a powerful strategy for understanding the
electronic structure of transition metal complexes. In this talk, our efforts in understanding
and controlling metal-ligand bonding will be presented. Examples that will be discussed
include: discerning different intra- and intermolecular interactions present in crystals [2];
the nature of binding of weakly coordinated ligands [2]; understanding the role of crystal
water molecules [3]; coordination preferences of the ligands [2,4]; the role of central metal
ion and its spin-state [5]; elucidating the difference in geometries in crystals and in
solution [6].

[1] M. Zlatar, M. Gruden in Practical Approaches to Biological Inorganic Chemistry, 2nd
Edition (2020) 17-67.

[2] T. Keski¢, B. Cobeljic’, M. Gruden, K. Andelkovié¢, A. Pevec, 1. Turel, D. Radanovi¢,
M. Zlatar M, Cryst. Growth Des., 19 (2019) 4810-4821.

[3] T. Keski¢, Z. Jagli¢i¢, A. Pevec, B. Cobelji¢, D. Radanovié, M. Gruden, 1. Turel, K.
Andelkovié, 1. Bréeski, M. Zlatar, Polyhedron, 191 (2020) 114802.

[4] D. Darmanovié, D. Radanovi¢, M. Jevtovié, 1. Turel, A. Pevec, M. Mil¢i¢, M. Gruden,
M. Zlatar, N. Pordevi¢, K. Andelkovié, B. Cobeljic', J. Mol. Struct., 1266 (2022) 133509.
[5] M. Stojickov, M. Zlatar, P. P. Mazzeo, A. Bacchi, D. Radanovié, N. Stevanovié, M.
Jevtovié, I. Novakovi¢, K. Andelkovi¢, D. Sladi¢, B Cobeljié, M. Gruden, Polyhedron,
237 (2023) 116389.

[6] N. Stevanovi¢, M. Zlatar, I. Novakovié, A. Pevec, D. Radanovié, I. Mati¢, M. Pordic¢
Crnogorac, T. Stanojkovié, M. Vujc¢i¢, M. Gruden, D. Sladi¢, K. Andelkovi¢, 1. Turel, B.
Cobelji¢, Dalton Trans., 51 (2022) 185-196.
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Complexes — TMMagCat) and the Ministry of Science, Technological Development and
Innovation of Republic of Serbia, (451-03-47/2023-01/200026).
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KOOPAUHAIIMOHA XEMHUJA HIM®OBUX BA3A
AMMWHOI'BAHU/IUHA — CUHTE3A, KOMITAPATUBHA
CTPYKTYPHA AHAJIN3A U IIOTEHIIUJAJIHA ITPUMEHA

M. M. Paganosuh

VYuusepsumem y Hoeom Caody Ilpupoono-mamemamuuxu ¢axynimem, Tpe locumeja
Obpaodosuha 3, Hosu Cao, Cpbuja
e-mail: mirjana.lalovic@dh.uns.ac.rs

TokoM 15 ronyHa HCIHUTHBAKA KOOPIUHAIIMOHE XeMHUje IepUBaTa aMHHOTBAaHUIMHA,
CHHTETHCAH je U CTPYKTYpHO OKapakTeprcaH Behin Opoj uranaza, oa KOjux ce n3zasajajy
[Indose Oaze ca MupUIOKCATOM, CATUIMIIAIIEXUIOM U 2-aneTHIAHpuarHOM. [ToxpoOHo
Cy ucnuTaHe MOryhHOCTH KOOpIHMHAIN]e OBHUX jeIUHCHa, T¢ je M30JI0BaHO BHIIe o1 40
KomIuIekca ca 3d- u 4d-metanuma u ypaheHa BUXoBa (PH3UMIKO-XEMHUjCKA U CTPYKTYpHA
kapakTepusanmja [1-3]. YV BehuHm KomImiekca OBH JHTaHIM Cy KOOPIMHOBAHH
TPUICHTATHO, & MOJICIIABAkbEM PEaKIMOHUX YCJIOBa JOOWJEHH Cy W OHH y KOjUMa je
OCTaBapeH HeyoOH4ajeHn OH-, OJHOCHO, TeTPaJCHTaTHH HAYWH KOOPAMHAIMjE, K0 H
KOMIUIEKCH Yy Kojuma u3octaje koopauHauuja [ludose 6aze. OmabupoM pazimduTHX
KOJIMTaHaZa TMpoydeHa je MOryhHOCT MOCTOBHE KOOpJMHAIUje U (GopMHparmba
MOJMHYKJICAPHUX  jenumbema. KoMmapauujoM —CTPYyKTPYHHX —Iapamerapa CBHUX
N30JI0BaHUX je/INbEHha N3BE/ICHH CY 3aKJbYUIM y BE3H ca MPOMEHaMa Koje HacTajy ycies
KOOpJAWHAIIM]jE W/IUTH ICTPOTOHAINjE TUTraHa .

3a omabpaHa KOMIUICKCHA jeUbCHha U3y4YeHa Cy aHTHOKCUIATHBHA M aHTHMHKPOOHA
cBojctBa. OcuM TOra, omabpaHa jeMIermha Cy HMCHUTHBAaHA 3a NPUMEHY y o0yiacTu
ONTHUYKUX MaTepujaja, T1e cy ce kao ooehasajyhn mokaszanu moceOHO KOMIUIEKCH ITHHKA
u xaamujyma [4].

[1] M. M. Radanovié, M. V. Rodié¢, S. Armakovié, S. J. Armakovi¢, Lj. S. Vojinovic-Jesic,
V.M. Leovac, J. Coord. Chem., 70 (2017) 2870-2287.

[2] LI. S. Vojinovié-Jesi¢, M. M. Radanovi¢, M. V. Rodi¢, LJ. S. Jovanovi¢, V. 1.
Cesljevié, M. D. Joksovié, Polyhedron, 80 (2014) 90-96.

[3] M. M. Radanovi¢, Lj. S. Vojinovié-Jesi¢, M. G. Jeli¢, E. Sakellis, B. Barta Hollo, V.
M. Leovac, M. V. Rodié, Inorganics, 10 (2022) 147.

[4] M. G. Jelié¢, D. G. Georgiadou, M. M. Radanovi¢, N. Z. Romé&evié, K. P.
Giannakopoulos, V. M. Leovac, L. F. Nad, LJ. S. Vojinovi¢-Jesi¢, Opt. Quant. Electron.,
48 (2016) 276.
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COORDINATION CHEMISTRY OF AMINOGUANIDINE SCHIFF
BASES — SYNTHESIS, COMPARATIVE STRUCTURAL
ANALYSIS, AND POTENTIAL APPLICATION

M. M. Radanovié¢

University of Novi Sad Faculty of Sciences, Trg Dositeja Obradovié¢a 3, Novi Sad, Serbia
e-mail: mirjana.lalovic@dh.uns.ac.rs

During a decade-and-a-half-long research on the coordination properties of
aminoguanidine Schiff bases, we have described syntheses and structures of a large
number of ligands. Schiff bases with pyridoxal, salicylaldehyde, and 2-acetylpyridine
stand out among these. More than 40 complexes of 3d- and 4d-metals with these ligands
were isolated in the form of single crystals and their physicochemical and structural
properties were investigated [1-3]. Usually, these Schiff basses have the role of a tridentate
ligand. However, optimization of synthetic routes yielded complexes in which some
unusual, i.e., bidentate and tetradentate coordination manners were achieved. Also, in
some of the complexes, Schiff base coordination did not take place, but the Schiff base in
its protonated form has a role of a counter-ion. Besides, the possibility of bridging
coordination and polynuclear complex formation was studied by the selection of different
co-ligands. By comparison of structural parameters of isolated compounds, the changes in
the structures due to coordination and/or deprotonation were discussed.

The antioxidant and antimicrobial activities of the selected complexes were examined.
Several complexes were studied for their potential application in the field of optical
materials, and it was concluded that complexes of zinc and cadmium were the most
promising ones [4].

[1]M. M. Radanovié, M. V. Rodié, S. Armakovié, S. J. Armakovié, Lj. S. Vojinovié-Jesié,
V.M. Leovac, J. Coord. Chem., 70 (2017) 2870-2287.

[2] LI. S. Vojinovié-Jesi¢, M. M. Radanovi¢, M. V. Rodi¢, LJ. S. Jovanovi¢, V. 1.
Cesljevié, M. D. Joksovié, Polyhedron, 80 (2014) 90-96.

[3] M. M. Radanovi¢, Lj. S. Vojinovic¢-Jesi¢, M. G. Jeli¢, E. Sakellis, B. Barta Hollo, V.
M. Leovac, M. V. Rodié, Inorganics, 10 (2022) 147.

[4] M. G. Jelié¢, D. G. Georgiadou, M. M. Radanovi¢, N. Z. Romé&evié, K. P.
Giannakopoulos, V. M. Leovac, L. F. Nad, LJ. S. Vojinovié¢-Jesi¢, Opt. Quant. Electron.,
48 (2016) 276.
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CHUHTE3A U KPUCTAJIHA CTPYKTYPA JUIIEPUOJUYHOT
KOOPAUHALIMUOHOTI NOJIUMEPA Cu(Ill) CA HINPOBOM
BA30M BUOPEHUW/IIUKAPBOKCUJIHE KUCEJIMHE

M. I'. bornanoBuh, H. JI. Paxnosuh, M. B. Poauh

Yuueepsumem y Hoeom Caoy, Ilpupoono-wamemamuuxu ¢paxynmem, Tpe JJocumeja
Obpaoosuha 3, 21000 Hosu Cao, Cpouja
e-mail: milica.bogdanovic@dh.uns.ac.rs

Koopaunanuona XeMuja Cu(Il) ca JIUTaHI0M 2,2"-6uc(((E)-2-
XUIPOKCUOCH3WIHICH )aMuHO )-[ 1, 1'-Ondennn]-4,4'-mukapookcuaHom kucemnaoM (HaL),
Koja mpenacraBsba npBy LlndoBy 6a3y momenyre nukapOOKCHIIHE KHCeIHMHe, Owia je
(oKyc HAIIMX MPETXOAHUX HCTpaxuBama [1]. Y oBoM pany je mpencTaBbeHa CHHTE3a U
KpHCTAlIHA  CTPYKTypa JAMICPHOAUYHOT KOOPIMHAIMOHOr  TonuMmepa  (opmysie
{[Cu,L(H,O)]-:2DMF},. Kommekc je m3om0BaH kao mpoms3Bon peakmuje Cu(SCN), ca
H4L u mpaBibe kucenune, y DMF. Oprancku nuranj ce Halla3u y TETpaaHjoHCKoj hopMu
L* u xoopaunyje ce kao N,Os xenragenrar 3a et aroma Cu(Il) (cnuka 1). YV crpykrypu
nocroje asa nentakoopaunosana atoma Cu(Il). Jeman ce nanasu y NoO3 OKpyKemy JBa
A30METHHCKA aToMa a30Ta M J1Ba (DEHOKCH/IHA aTOMa KMCEOHHKa jeTHOT JIMraH/a, Kao 1
jenHor KapOOKCHJIATHOI aroMa KHCEOHWKa Apyror nuraHaa. pyrm atom Oakpa je
OKpYXXEH ca MeT aroMa KHCEOHMKa, KOjU IOTHUYYy OJ jeJHOT MOJIEKyJla BOJE, JBa
(eHOKCHIHA aToMa KICEOHWKA jeTHOT JIMTaHAa M JBa aToMa KHUCEOHWKAa W3 IBajy
KapOOKCHIIATHHUX TPyIia ABa TuTranmaa. MoJeKyau moimuMepa GopMupajy ciiojeBe Koju Ccy
napalieliHy ca KPUCTaaorpadckoM paBHH ac.

Kpucranorpadcku TOTALIH:
C34H30N4O9Cuz, MOHOKIMHMYHU — KPH-
cramHu cucteM, P2i/n, a=13,2074(8) A,
h=17,2317(19) A, c=15,3785(8) A,
[98,184(6)°, V=3464,3(5) A3,
Z = 4; 448 mnapamerapa yTaymheHO Ha
ocHOoBy 8195 pediekcuja no R;=0,1056,
wR,=0,3021, §=1,012.

Cnuka 1. Monekyicka cTpyKTypa
kommrekca {[Cu,L(H,O)]-2DMF},

[1] M. G. Bogdanovi¢, N. D. Radnovié, B. Barta Hollo, M. M. Radanovi¢, B. B. Kordi¢,
V. N. Raicevi¢, Lj. S. Vojinovic¢-Jesi¢, M. V. Rodié, Inorganics, 10 (2022) 261.

UctpaxuBame je ¢uuancupao [lokpajuHCku cekperapujaT 3a BHCOKO 00pa3oBame U
Hay4YHOUCTPaXMBAUKy JienaTHocT BojBoanue (pojexar Op. 42-451-2197/2022).
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SYNTHESIS AND CRYSTAL STRUCTURE OF DIPERIODIC
Cu(Il) COORDINATION POLYMER WITH A
BIPHENYLDICARBOXYLIC ACID SCHIFF BASE LIGAND

M. G. Bogdanovié, N. D. Radnovi¢, M. V. Rodié¢

University of Novi Sad, Faculty of Sciences, Trg Dositeja Obradoviéa 3, 21000 Novi Sad,
Serbia
e-mail: milica.bogdanovic@dh.uns.ac.rs

The coordination chemistry of Cu(Il) with the ligand 2,2-bis(((£)-2-
hydroxybenzylidene)amino)-[1,1’-biphenyl]-4,4'-dicarboxylic acid (H4sL), which presents
the first Schiff base of the mentioned dicarboxylic acid, was the focus of our previous
research [1]. This paper presents the synthesis and crystal structure of a diperiodic
coordination polymer of the formula {[Cu,L(H,O)]-:2DMF},.

The compound was isolated as a product of the reaction of Cu(SCN),, H4L, and formic
acid in DMF. In this complex, the organic ligand is coordinated in a tetraanionic form L*",
as a N>Os heptadentate, binding to five Cu(Il) atoms (Fig. 1). There are two
pentacoordinated Cu(Il) atoms in the crystal structure. One is situated in N>O;
environment consisting of two phenoxide oxygen atoms and two azomethine nitrogen
atoms of one ligand, and a carboxylate oxygen atom of another ligand molecule. The
second copper atom is coordinated by five oxygen atoms, one of which belongs to a water
molecule, and two are phenoxide oxygen atoms of one ligand. Polymer molecules form
layers parallel to the crystallographic plane ac.

Crystallographic  data:  C34H30N4O9Cus,
monoclinic crystal system, P2i/n,
a=13.2074(8) A, b=17.2317(19) A,
c=15.3785(8) A, [3=98.184(6)°, V=3464.3(5)
A3, Z = 4; 448 parameters refined against 8195
reflections to R;=0.1056, wR,=0.3021, $=1.012.

the complex {[Cu,L(H»O)]-:2DMF},

[1] M. G. Bogdanovi¢, N. D. Radnovi¢, B. Barta Hollo, M. M. Radanovi¢, B. B. Kordié¢,
V. N. Raicevi¢, Lj. S. Vojinovi¢-Jesi¢, M. V. Rodié, Inorganics, 10 (2022) 261.

The authors acknowledge the financial support of the Provincial Secretariat for Higher
Education and Scientific Research (Grant No. 42-451-2197/2022).
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JAKE BOJOHHNYHE BE3E CA YIJbEHUKOM KAO
AKHOEIITOPOM ATOMA BOJOHHUKA

JI. K. Besbkosuh , M. Majunuh *, . C. Besbkosuh °, B. Megaxosuh ?

4 Vuueepsumem y beoepady — Xemujcku ¢haxynmem, Cmyoenmcku mpe 12—16, Beozpao,
Cpouja; ° Vnusepsumem y beozpady — Hucmumym 3a xemujy, mexuono2ujy u
Memanypeujy, uHcmumym o0 HayuoHanHoe 3nadaja, Fbecowesa 12, Feoepao, Cpouja
e-mail: vdusan@chem.bg.ac.rs

IMupamupan (terpanukino[2.1.0.0'2.0>5nenran, CsHa) 1 BeroBu 1epuBaTH NPHIIALA]Y
IPYIH BHCOKOGHEPIeTCKHUX MOJIEKyJla ca HEKJIACHYHUM I'eoMeTpujaMa y BUIy Kasesa [1].
Nako cam mupaMumaH joul yBeK HHje CHHTETHCAH, MOJEKYIH KOjU Ce cacroje H3
TPOYJIAHUX MPCTEHOBA IO/l HATIOHOM Ca aTOMOM YIJbE€HHKAa HAa BPXY Cy CHHTETHCAHH U
BHUX0BE CTpyKType cy oapehene. OBo mpyxa MPUIHKY 33 MPOYYaBakE HEKOBAJICHTHOT
Be3MBaba HABEJCHOI aTOMa YIJbCHHKA Y aHTYJIapHO HAMPErHYyTHM CHCTeMHMa. Y OBOM
paay CMO aHaNIW3UpaId KpPUCTAHE CTPYKType W YpajJWiid IpopadyHe eHepruja
UHTepaKLyje na OUCMO TPOLEHHIM MOTYNHOCT aTtoMa YrJbeHHKa M3 NHpaMHIaHa |
QHAJIOTHUX MOJICKYJIa Ja YUeCTBYjY Y BOJIOHHYHOM BE3UBAIY Ka0 aKIENTOPH BOJOHUKA.

Anammsa ctpykrypa n3 KemOpuuke 0aze ctpykrypHuX momataka (CSD) je mokasana
Jia TI0CTOje KPaTKW KOHTaKTH M3Mel)y HaBeleHHX aToMa yIJbeHHKa M BoJoHHMKa H3 X-H
¢dparmenara. Pe3ynraTu KBaHTHOXeMHjCKHX TpopauyHa pahenux na MP2/DEF2-TZVP
HHUBOY Cy IIOKa3ald Ja IHPaMHAaH U HETOBH JIEPUBATH MOTY Ja YYECTBY]Y Y jaKUM
BOJOHMYHMM Be3aMa IIOCPEICTBOM aTOMa YIJbEHHKA Kao akKLeNTopa BOJOHHKA.
[popauynu cy nokazanu ga eHeprija O-HeeeC BomoHnuHe Bede m3mely TeTpameTH-
JilepuBaTa nupaMuiana u Bojie nzHocu AE =—6,86 kcal/mol. OBo je 3HaTO jaua BoMOHUYHA
Be3a on OHE Koja MOCTOj! usmelhy JBa MOJICKyJa BOJIC
(AE =-5,02 kcal/mol). Pe3yntati oBor ncrpakuBamba MOTY OUTH OJ1 BEJIMKOT 3Hadaja 3a
NPENO3HABAKEC HEKIACHYHMX BOJOHMYHHMX Be3a y KOjUMa YYeCTBYjy AaHIyJIapHO
HAaIlPerHyTH CUCTEMH, Kao U Y IIPOLICHN BHXOBHX BUCOKOCHEPTETCKUX KapaKTePUCTHKA.

HUctpaxknBame crpoBeneHo y3 noapimky @orpa 3a Hayky Pemyomuke Cpouje, [[IPOMUC,
#6066886, CD-HEM. MunucrapctBo Hayke, TEXHOJOIIKOT pa3Boja M HHOBAlHUja
Peny6nuke Cpouje, EBunentmonn 6poj: 451-03-47/2023-01/200168 u 451-03-47/2023-
01/200026.

[17J. P. Kenny, K. M. Krueger, J. C. Rienstra-Kiracofe, H. F. Schaefer, J. Phys. Chem. A4,
105 (2001) 7745-7750.
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STRONG HYDROGEN BONDS INVOLVING CARBON ATOM AS
HYDROGEN ATOM ACCEPTOR

D. Z. Veljkovié¢ 3 M. Malini¢ 2, L. S. Veljkovi¢®, V. Medakovi¢ *

4 University of Belgrade — Faculty of Chemistry, Studentski trg, 12—16, Belgrade, Serbia,
b University of Belgrade — Institute of Chemistry, Technology and Metallurgy — National
Institute of the Re-public of Serbia, Njegoseva 12, 11000 Belgrade, Serbia

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

Pyramidane (tetracyclo[2.1.0.0'3.0>5]pentane, CsHa4) and its derivates fall into the
class of high-energy molecules with nonclasicall cage geometries [1]. Althoug pyrmidane
itself has not been synthetized yet, cage molecules with strained triangular rings and an
apex carbon atom were synthetized and their structures were determined. This provides an
opportunity for the assessment of noncovalent bonding of the apex carbon atom in highly
strained systems. Here, we analysed crystal stractures and performed interaction energies
calculations to evaluate possibility of the apex carbon atom from pyramidane and
pyramidane-like molecules to act as hydrogen atom acceptors in hydrogen bonds.

Analysis of crystal structures from Cambridge Structural Database (CSD) showed that
there are short hydrogen-carbon contacts between apex carbon atom from pyramidane-
like structures and hydrogen atoms from X-H fragments. Results of quantum chemical
calculations performed on MP2/DEF2-TZVP level showed that pyramidane molecules
and its derivatives can form strong hydrogen bonds involving apex carbon atom as
hydrogen atom acceptor. Calculated energy of O-HeeeC hydrogen bond between apex
carbon atom of tetramethyl derivate of pyramidine and water was AE = —6.86 kcal/mol.
This is significantly stronger than hydrogen bond between two water molecules (AE = —
5.02 kcal/mol). Results of this study can by of greate importance for the recognition of
nonclasical hydrogen bonds involving highly strained molecules. In addition, results
presented here may help in the assessment of high-energy properties of strained cage
molecules.

This research was supported by the Science Fund of the Republic of Serbia, PROMIS,
#6066886, CD-HEM. This work was supported by the Ministry of Science, Technological
Development and Innovation of Republic of Serbia (Contract numbers: 451-03-47/2023-
01/200168 and 451-03-47/2023-01/200026).

[1]J. P. Kenny, K. M. Krueger, J. C. Rienstra-Kiracofe, H. F. Schaefer, J. Phys. Chem.
A, 105 (2001) 7745-7750.
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CHUHTE3A U KAPAKTEPU3ALIUJA ILIU®OBE BA3E
2,6-TUAUETHJINAPUIAH-ATAMAHTAH-1-
-KAPBOXHM/IPA3UJA U IbEHOT KOMILJIEKCA CA
LIAHKOM(IT)

M. C. Kocruh, B. M. Jleoau, M. I. bormanosuh, M. B. Poauh,
Jb. C. BojunoBuh Jemnh, M. M. Paxanosuh

Yuusepsumem y Hosom Cady, [Ipupoono-mamemamuuxu gpaxynmem, Hoeu Cao, Cpouja
e-mail: marijana.kostic@dh.uns.ac.rs

Ha ocHoBy mnperpare KemOpuuke OaHKe CTPYKTYpHUX IoOJaTaka, J0 cajia je
CTPYKTYpHO okapaktepucano mpeko 2500 Hludosux 6aza 2,6-quaneTHmIpUInHa U
IbUXOBUX KOMIUIEKCHUX jelibeba. McTpakuBaunma rnpusiade naxmy 300T pa3HOBPCHOT
HaYMHA KOOpPJMHAIMje Koje ycBajajy. Mel)y mHUMa je W BeIMKH Opoj KOHICH30BaHUX
Jjenumbemna 2,6-THaleTHINMUPUINHA ca XUApa3uHCKM O0a3ama [1].

PedurykroBamem cmenie 2,6-mTualeTHIITUPUANHA M alaMaHTaH- | -kapOboxunpasuia y
€TaHOoJIy, y MOJIApHOM ojiHOCy 1:2, noOujeHa je HoBa Illudora 6a3a y OMKOHICH30BaHOM,
HeyTpasHoM 00uKy — (Ad).dap. Peaknmjom Torure cycrieH3Hje OBOT JINTaHAa y €TaHOIy
MW TOIUIOT €TaHOJNHOI pacTBopa IuHK-arerara (1:1) cuHTeTHCAH je OUHYKICapHU
komIuteke Gopmyite [Zny((Ad).dap—H),]-EtOH.

JlobmjeHn nWraH y HOBOCHHTETHCAHOM KOMIUIEKCHOM jEIMbCHY Ce TOHAma Kao
N3O neHTaieHTar. Jeian aroM KUCEOHUKa KapOOHHIIHE IPyIie, TUPUINHCKA U aTOM a30Ta
je/iHe a30MeTHHCKE IpyIie KOOPMHOBAHH CY 3a je/IaH aTOM IMHKA, JJOK CY [IPeocTaa aBa
JIOHOpPa KOOPJMHOBaHA 3a CyCeAHM aroM MeTana. Ha oBaj HauuH ce ¢dopmupa Imiect
MeTOUWIaHUX MeTalonuKana (ciuka 1).

Crnuxka 1. Monekymncka cTpyKkTypa KOMIUIEKca

[1] P. Nithya, J. Simpson, S. Govindrajan, Polyhedron, 141 (2018) 5-16.
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SYNTHESIS AND CHARACTERIZATION OF THE SCHIFF
BASE 2,6-DIACETYLPYRIDINE-ADAMANTANE-1-
-CARBOHYDRAZIDE AND ITS ZINC(I) COMPLEX

M. S. Kostié, V. M. Leovac, M. G. Bogdanovi¢, M. V. Rodié, Lj. S. Vojinovié¢ Jesic,
M. M. Radanovié¢

University of Novi Sad, Faculty of Sciences, Novi Sad, Serbia
e-mail: marijana.kostic@dh.uns.ac.rs

Based on a search of the Cambridge Structural Database, over 2500 Schiff bases of
2,6-diacetylpyridine and their complex compounds have been structurally characterized
so far. The large variety of their coordination makes them interesting for the researchers.
Among them a number of condensed compounds of 2,6-diacetylpyridine with hydrazine
bases is significant [1].

In the reaction of 2,6-diacetylpyridine and adamantane-1-carbohydrazide in ethanol,
in molar ratio 1:2, under the reflux, a new Schiff base was obtained — (Ad).dap. A
dinuclear complex of Zn(II), [Znx((Ad).dap—H),]-EtOH, was synthesized by the reaction
of a warm suspension of this ligand in ethanol and a warm ethanolic solution of
Zn(CH3COO),, in molar ratio 1:1.

The obtained Schiff base in the newly synthesized complex compounds has a role of
N30, pentadentate ligand. Pyridine nitrogen atom, one azomethine atom and one carbonyl
oxygen atom are coordinated to one Zn(II), while the other two donors of the same ligand
molecule are coordinated to the neighboring metal atom. In this way, six five-membered
metallocycles are formed. Zinc is placed in a slightly deformed
square-pyramidal environment (ts=0.24) of donor nitrogen atoms and one oxygen atom in
the equatorial plane and another oxygen atom in the apical position (Figure 1).

Figure 1. The coordination polyhedron

[1] P. Nithya, J. Simpson, S. Govindrajan, Polyhedron, 141 (2018) 5-16.
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TAYTOMEPHUJA A30 IIMPUTOHCKHUX BOJA: KPUCTAJIHA
CTPYKTYPA U COJIBATOXPOMHA CBOJCTBA

J. Jlahapepuh ?, JI. Panosanosuh 5, A. Mamyaosuh %, H. Tpumosuh ?, A. Jlazuh %, J.
Porawn ?, JI. Mujun?

@ Vnusepsumem y Beoepady, Texnonowxo-memanypuku ¢paxynmem, Kapueeujesa 4,
Beoepao, Cpbuja;, ° Hnosayuonu yenmap Texnonowko-memanypwkoz axyimema,,
Kapneeujesa 4, beoepao, Cpouja

e-mail: jmirkovic@tmf.bg.ac.rs

A30 0oje ce mocHenmHUX JClCHUja NMPUMEHY]Y y Pa3InduTHM obnacTuma 300r
N3y3eTHHUX CBOjcTaBa. tbuxopa npuMeHa je y BEJIMKOj MEpU IoBe3aHa ca peHOMEHOM a30-
XHIpa3oH TayToMepuje. Hammve, onpelhuBame CTpyKTypHOT 00JHKa a30 00ja je 3Ha4ajHO
KaKO Ca TEOPHjCKOT CTAaHOBHIITA, TAKO U U3 TEXHUYKE MEPCHEKTHUBE jep a30 U XHUIPa30H
TayTOMEPH I0Ceyjy pa3iInuuTa GU3NIKa U XeMHjCKa CBOjCTBA.

VY oBoMm pajny, cuHTeTHcaHa je a3o 0oja (5-(2-xmopdenniazo)-3-unjano-1-eTni-6-
XUJPOKCH-4-METHII-2-IIUPUIOH) ¥ OKapaKTepucaHa eleMeHTaTHOM aHaiun3oMm, NMR nu
ATR-FTIR CHeKTpoCKONHjOM ¥ PEHATEHCKOM CTPYKTYpPHOM aHaIM30M (CIIMKa).
ComnBatoxpomHa cBojcTBa 0o0je mcrmuTana ¢y UV-Vis CHEKTPOCKOMHjOM y pasTHIuTHM
pacTBapadmuMa Kako Ou ce yTBPANO JOMUHAHTAH CTPYKTYpHH 00IHK Ooje.

Kpucranna crpykrypa je mokasana Ja
0oja kpucramuiie y OOJNUKY XHIP30H
tayromepa. Crabumuzanyja KpUCTAIHOT
MaKoBamba OCTBapeHa je IOCPEICTBOM
Pa3IMUUTHX HEKOBAJIEHTHUX WHTEPaKLHUja
kao mro cy C-H---O/N, z-z, cmoboman
estektpoHcku nap-z u Cl---O.

Kpucmanoepadghcku nooayu:
CisHi3CIN4O2, M, = 316,74, TpuKIMHAYAH
cucrtem, mpoctopHa Tpyma P 1, a =

7,9490(16), b = 8,9645(18),

c = 11,6972 A, a = 1729203),

o & p = 83593), y = 66773) °

voo= 713213) A, z = 2,

Crnuka. ACI/IMCTI/I‘I.HEI JeAMHUIIA a30 F000) = 328, p. = 1437 g om?,
0oje u(MoKo) = 0,274 mm™', R, = 0,0447 u S =

1,018 3a yraumenux 219 napamerapa u 1941
npumehenux peduekcuja ca [ > 20(/).
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TAUTOMERISM OF AZO PYRIDONE DYES: CRYSTAL
STRUCTURE AND SOLVATOCHROMIC ANALYSIS

J. Ladarevi¢ ?, L. Radovanovi¢ ?, A. MaSulovi¢ 2, N. TriSovi¢ ?, A. Lazi¢ ",
J. Rogan *, D. Mijin *

@ University of Belgrade, Faculty of Technology and Metallurgy, Karnegijeva 4, Belgrade,
Serbia; *Innovation Centre of the Faculty of Technology and Metallurgy, Karnegijeva 4,
Belgrade, Serbia

e-mail: jmirkovic@tmf.bg.ac.rs

Tremendous progress in the application of azo dyes in various fields has been achieved
over the past few decades due to their intriguing properties. Their application is closely
related to the phenomenon of azo-hydrazone tautomerism. Determination of the structural
isomer of the azo dyes is not only important from the theoretical standpoint but also from
the technical perspective since azo and hydrazone tautomers have distinctive physical and
chemical properties.

In this work, azo pyridone dye (5-(2-chlorophenylazo)-3-cyano-1-ethyl-6-hydroxy-4-
methyl-2-pyridone) has been synthesized and characterized by elemental analysis, NMR
and ATR-FTIR spectroscopy and single-crystal X-ray analysis (Figure). Solvatochromic
properties of the dye have been investigated using UV-Vis spectroscopy in solvents of
different polarity in order to determine
the dominant form in solvents.

The crystal structure of the dye
shows that the dye crystallizes in the
hydrazone form. The stabilization of the
crystal packing is achieved by weak non-
covalent interactions: C—H---O/N, 7#-m,
lone pair-r and CI---O.

Crystal data: C15sH13CIN4O,,
M, = 316.74, triclinic, space group P1, a

= 7.9490(16), b = 8.9645(18),

c = 11.6972) A, a = 72.92(03),

v v p = 83593), y = 66.773) °,

vV =1732.13) A3, Z = 2, F(000) = 328,

Figure. Asymetric unit of the azo dye. px = 1437 g em, u(MoKa) = 0.274

mm ', R =0.0447 and S=1.018 for 219
refined parameters and 1941 observed
reflections with 1> 20(1).
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JUHYKJIIEPAHU KOMIIJVIEKC Cu(1I) CA JUIIUPHU NI
XUIAPA3ZOHUJI-TUA30JI0M

A. Mwuupojan * T. Bojosuh ° A. Bummesan ® T. Tomoposuh 9,

H. ®uaunosuh *

¢ Hnosayuonu yenmap Xemujcxoe axynmema, Cmyoenmcxu mpe 12-16, Beocpao,
Cpouja; ° Ynusepsumem y beozpady — Xemujcxu ¢paxynmem, Cmydenmcku mpe 12-16,
beocpao, Cpouja; ° Uncmumym Pyhep Bowkosuh, Bujenuuxa 54, 3aepe6d, Xpeamcka;
¢ Vuusepsumem y Beoepady — Ilomonpuspeonu ¢axyrimem, Hemaruna 6, beocpao-
3emyn, Cpouja.

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

Koopaunarmona jenumerma Cu(ll) mpuBnade BenuKy naxmsmy 300T PeIOKC aKTUBHOCTH
OBOT joHa, mTO 00e30elyje BuIIecTpyke myTeBe Onosomke akTuBHOCTH [1,2]. Y oBOM
paly je ommcaHa CHHTE3a W KpHCTallHA CTPYKTypa HeHTprocuMerpuyaHor numepa Cu(Il)
ca JUITUPUIIIT XUIpa3oHmI-Tra3osoM (Ciuka 1). ['eoMeTprja 0ko IEeHTapIHOT METaTHOT
JOHA je ANCTOproBaHa OKTaeAapcKa. JBa MUIMUPHANIT XUAPa30HUII-THA30JICKA JIUTaH/a CY
KOOPAWHOBaHA TPHUICHTATHO, MPEKO MHUPHIUHCKOT aToMa a3zoTa 3a jeman Cu(Il) jom u
MIPEeKO UMUHCKHX W THA30JICKUX aToMa a3ota 3a apyru Cu(ll) jon. Y yHyTpammoj chepu
KOMIUIEKCA JIBa KOOPJIMHAI[MOHA MECTa 3ay3MMajy aTOMH KHCEOHHMKA W3 OHJICHTaTHO
KOODPJIMHOBAHOT HUTPATHOT joHa. YpaljeHa je aHam3a pacrojiesie eHepruje 1 TOmoJIoTHja
MHTEPMOJICKYJICKUX MHTEpaKiuja y KpuctaaHoMm nakosamwy HoBor Cu(ll) kommekca ca
XMJIPa30HUII-THA30JIOM Ha 0a3M JUIHPHIIHA.

Cmuka 1. OPTEII
MpHUKa3  MOJIEKYJICKE
CTPYKTYype KOMILIEKCa
Cu(ID).

TepmanHu enuncouau
cy npukazanu ca 30 %

BepoBaTHONe.

ATOMH BOJOHHKA CY
U30CTABJbEHU 300r
HPErJIeTHOCTH.

[1] O. Krasnovskaya, A. Naumov, D. Guk, P. Gorelkin, A. Erofeev, E. Beloglazkina, A.
Majouga, Int. J. Mol. Sci., 21 (2020) 3965.

[2] E. Zeytiin, M. D. Altintop, B. Sever, A. Ozdemir, D. E. Ellakwa, Z. Ocak, H. 1. Ciftci,
M. Otsuka, M. Fujita, M. O. Radwan, Agents Med Chem., 21 (2021) 1099—-1109.
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DINUCLEAR Cu(IT) COMPLEX WITH DIPYRIDYL
HYDRAZONYL-THIAZOLE

A. Milivojac ?, T. Bojovi¢ ®, A. Visnjevac ¢, T. Todorovi¢ ?, N. Filipovi¢ ¢

@ Innovative Centre of the Faculty of Chemistry, Studentski trg 12-16, Belgrade, Serbia;
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¢ Institute Ruder Boskovié, Bijenicka 54, Zagreb, Croatia; < University of Belgrade -
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e-mail: andrejm@chem.bg.ac.rs

Coordination compounds of Cu(II) attract much attention due to the redox activity of
this ion, which provides multiple pathways of biological activity [1,2]. This paper
describes the synthesis and crystal structure of a centrosymmetric dimer of Cu(Il) with
dipyridyl hydrazonyl-thiazole (Figure 1). The geometry around the central metal ion is
distorted octahedral. Two dipyridyl hydrazonyl-thiazole ligands are tridentately
coordinated via the pyridine nitrogen atom for one Cu(Il) ion and via the imine and
thiazole nitrogen atoms for the other Cu(II) ion. In the inner sphere of the complex, two
coordination sites are occupied by oxygen atoms from the bidentately coordinated nitrate
ion. An analysis of the energy distribution and topology of intermolecular interactions in
the crystal packing of the novel Cu(Il) complex with hydrazonyl-thiazole based on
dipyridine was performed.

Figure 1. ORTEP
drawing of the molecular
structure  of  Cu(Il)
complex.
Displacement ellipsoids
are shown at 30 %
probability level.
Hydrogen atoms are
omitted for clarity.

[1] O. Krasnovskaya, A. Naumov, D. Guk, P. Gorelkin, A. Erofeev, E. Beloglazkina, A.
Majouga, Int. J. Mol. Sci., 21 (2020) 3965.

[2] E. Zeytiin, M. D. Altintop, B. Sever, A. Ozdemir, D. E. Ellakwa, Z. Ocak, H. 1. Ciftci,
M. Otsuka, M. Fujita, M. O. Radwan, Agents Med Chem., 21 (2021) 1099-1109.
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YTHLAJ OBPTHOI' MA'HETHOI I1IOJbA HA
JEPALHEMU3ALINIY KPUCTAJIA HATPUJYM-XUIOPATA

M. Musojesuh ?, A. ’Kexuh 2, I1. JIaouh 5, b. Byyeruh ?, 5. MakcumoBuh *

@ Vnueepsumem y beoepady, @uzuuxu ¢axynmem, Cmydenmpcxku mpe 12, 11000
Beozpao; ° Vuueepsumem y Beozpady, Pydapcko-ceonowku gaxynmem, Bywuna 7,
11000 Beoepao

e-mail: andrijana@ff.bg.ac.rs

Bunman punenusr [1], npuMena yaTpa3ByyHHX Tanaca [2], monaBame npumeca [3] u
npoMeHa Temreparype [4] mpeacraBibajy HEKe OJ] HauWMHA JAepaleMu3alije Kpucraia
paciux W3 BOJCHHX pacTBopa. Y OBOM paay Ouhe mNpuKa3aHu pe3yiTaTd yTHIaja
porupajyher MarHeTHOr moJjba Ha JiepalleMH3alujy KpUCTala HATpHjyM-XjopaTra H3
BOJEeHUX pacTBopa 3acuhenux Ha Temnepatypu 7;=(31.0+0.1)°C. Kpucranu cy

HYKJICHCAaHU U Pacif y TOIUIOTHO W30JI0BaHOj mocyau ca 20 ml pacTBopa Ha TemMIeparypu
T =(26.0£0.1)°C, y oOpTHOM MarHeTHOM MoJby jaunne B = (150+9) mT, npu Op3uHH

porauuje 200-1200 ob/min ca kopakom 200 ob/min. HakoH pacrta, koju je Tpajao oko 4
h, oslapu3aMOHOM MHKPOCKOITHjOM yTBpheHa je opujeHTaluja KpucTana.

Pesynratu mokasyjy ma Op3uHa poTalje mojba YTUYC Ha yIeo TOOUjeHUX KpHCTaa.
[Tpu Op3unama 800 u 1200 ob/min, ymeo oba cHaHTHOMEpa je MPHUOIMKHO UCTH, MPH
Opaunama 200, 400 1 1000 ob/min qOMHHAHTHU Cy KpUCTaIH L — OpHjeHTalHje, JOK CY
nipu Op3uHu 600 ob/min TOMUHAHTHU KpUcTasu D — opHjeHTanuje.

PeHreHcka CTpyKTypHa aHalM3a je MoKasaja Ja BeJIMYMHA MapaMeTpa KPHCTATHE
pemeTke NOOMjeHNX KpUCTala He 3aBHCH O]l IbHMXOBE OpHjeTanuje U Op3uHE poTaluje
moJba, Beh camo ox merose jaunae [5].

[1] C. Viedma, Phys. Rev. Lett., 94 (2005) 065504-1-065504-4.

[2] C. Rougeot, F. Guillen, J.-C Plaquevent, G. Coquerel, Cryst. Growth Des., 15 (2015)
2151-2155.

[3] C. Xiouras, J. V. Aeken, J. Panis, J. H. T. Horst, T. V. Gerven, G. D. Stefanidis, Cryst.
Growth Des., 15 (2015) 5476-5484.

[4] K. Suwannasang, A. E. Flood, C. Rougeot, G. Coquerel, Cryst. Growth Des., 13 (2013)
3498-3504.

[5] M. M. Milojevi¢, B. M. Vuceti¢, B. Z. Maksimovi¢, O. R. Klisuri¢, M. M. Mitrovié,
A. A. Zekié, ACS omega, 7 (2022) 47701 47708.
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INFLUENCE OF A ROTATING MAGNETIC FIELD ON THE
DERACEMIZATION OF SODIUM CHLORATE CRYSTALS

M. Milojevié 2, A. Zekié a2 P. Dabi¢ P, B. Vuéeti¢ 2, B. Maksimovi¢

@ University of Belgrade, Faculty of Physics, Studentski trg 12, 11000 Belgrade;
b University of Belgrade, Faculty of Mining and Geology, Pusina 7, 11000 Belgrade
e-mail: andrijana@ff.bg.ac.rs

Viedma ripening [1], application of ultrasonic waves [2], addition of impurities [3] and
temperature changes [4] are some of the methods of deracemization of crystals grown
from aqueous solutions. This paper will present the results of the influence of a rotating
magnetic field on the deracemization of sodium chlorate crystals from aqueous solutions
saturated at temperature 7; =(31.0+0.1)°C. Crystals were nucleated and grown in a

thermally insulated vessel filled with 20 ml of solution at temperature 7 = (26.0£0.1)°C

, in a rotating magnetic field of strength B = (1504+9) mT, at the rotational frequency 200-
1200 rpm with a step of 200 rpm. After the growth, which lasted about 4 h, the orientation
of the crystals was determined by polarization microscopy.

The results show that the rotational frequency of the field affects the fraction of the
obtained crystals. At frequencies of 800, and 1200 rpm, the amount of both enantiomers
is approximately the same; at frequencies of 200, 400, and 1000 rpm, L — orientation of
crystals is dominant, while at 600 rpm, D — orientation of crystals is dominant.

X-ray structural analysis showed that the size of the lattice parameter of the obtained
crystals does not depend on their orientation and field rotational frequency, but only on its
strength [5].

[1] C. Viedma, Phys. Rev. Lett., 94 (2005) 065504-1-065504-4.

[2] C. Rougeot, F. Guillen, J.-C Plaquevent, G. Coquerel, Cryst. Growth Des., 15 (2015)
2151-2155.

[3] C. Xiouras, J. V. Aeken, J. Panis, J. H. T. Horst, T. V. Gerven, G. D. Stefanidis, Cryst.
Growth Des., 15 (2015) 5476-5484.

[4] K. Suwannasang, A. E. Flood, C. Rougeot, G. Coquerel, Cryst. Growth Des., 13 (2013)
3498-3504.

[5] M. M. Milojevi¢, B. M. Vucéeti¢, B. Z. Maksimovi¢, O. R. Klisuri¢, M. M. Mitrovié,
A. A. Zekié, ACS omega, 7 (2022) 47701 47708.
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YTHLAJ JOITAHATA HA CTPYKTYPY AHATACA
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Degussa P-25 je ¢orokaranuzarop na 6asum tutan(IV)-okcuna, koju ce Hajuemnhe
kopuctu 'y wmHayctpuju. TiO, ce jaBjka y TpH moauMopdHE MOIU(HKALH]e:
TeTparoHamHUM aHatacy (/41/amd) n pytuny (P4,/mnm) u pomOuanom Opykuty (Pbca).
AHaTac 1 OpyKHT, Kao MeTacTaOmiHe (ase, MPIINKOM 3arpeBarma npenase y pyTwi. Llus
OBOT' HCTPaXHBaMka je MCIUTHBAKE yTUIAja PA3IMYNTHX [OTaHaTa Ha (a3HU Ipenas
aHaraca y pyTwI Kao 1 Ha (orokaranutnuka cBojctBa. Y3opuu TiO»-M (M = Cu, Mn u
V), koju canpixke 5 at.% Jonanra, NPUIPEMIbEHH CY TEPMOXEMHUjCKOM peakiujoM Ha 700
°C Tokom 3 h m3mel)y xomoreHu3oBaHuMX mHpaxoBa aHartaca M ojronapajyhux okcuua
(CuO, MnOs u V,0s). Pagu nopehema, npax yucror aHaraca je TepMHYKH TPETUPAH 10T
uctuMm yciosuma. [Tomohy TI'/JIT ananuse neuHUCaHU Cy YCIOBH TEPMHUUKOT TPETMaHa,
JIOK Cy J0OMjeHHM y30pIM OKapakTepuCcaHH pPEHATCHCKOM Ju(pakiujoM Ha
MOJMKPHCTATHOM MaTepHjaty jaa ou ce oapeano (asHu cacTa, mapaMeTpH jeJUHUIHUX
henuja M BenmMyMHA KpHUCTANUTa. Y CIydYajy HEJOMUPAHOI aHaTaca HACTalo je cBera
3 mas.% pyrtuia, 26 u 76 mas.% pytuina nooujeHo je y TiO>-Mn u TiO,-V, penom, gox
ce moTnyHH (a3Hu npena3 anatac—pyTui ogurpao y TiO,-Cu. OBo 3Ha4H /1a IPUCYCTBO
nmoraHTa yop3aBa ¢asay Tparchopmarmjy. Hajmama konmmanaa pytria y TiO»-Mn moxke
ce objacuutH m3oBateHTHEM Ti*" 1 Mn*", 1j. ma yrpamma Mn*" y TiO, nuje npahena
HACTaHKOM HOBHUX JeexaTa KOjU NpE/CTaB/bajy BYYHY CHIIy 3a OJUrpaBambe (azHor
npenasa, kao wTo je Tto ciy4aj kog TiO-Cu. Oxo 5 mas.% Hempopearosaior CuO
(rotoBo ToveTHa KonuumHa) 3aocTtano je y TiO,-Cu, 3ato mro ce Cu®'-joHn Texe
yrpahyjy y pemerky TiO, 360r Beher pamujyca Cu’?' y OKTaemapckoM OKpYKemby
(0,870 A) on pammjyca Ti*" (0,745 A), 3a pasmuky ox mamux Mn** (0,670 A) u V3*
(0,680 A). Unak, curypHo je mana konumuuxa Cu'-joHa Guna HeomxoiHa Kako Ou
nHumpana ¢asnau npenas. Kako y TiO»-Mn u TiO»-V HHECY NPHCYTHH OCTaIM MOJTAa3HUX
OKCHJIa, MOKE C€ 3aKJbYUHTH Ja Cy C€ OBH jOHH MeTaja yrpaJuiH y peIIeTKy aHaraca.
Mebhycobunm mopehemem nmapamerapa jenuHIYHE henmuje aHaTaca, youeHo je ckpaheme
IIy’K c-0ce, MTO yKa3yje Ha ckpaheme nyxuHa Be3a M—Oanucanm. VI3padyHaTa BeTUUnHA
kpuctanura (55-90 nm) mokasana je 1a cy cBU J0OHjeHH Y30pIH HAHOKPHUCTAIIHHY, 1a he
UXO0Ba (POTOKATAIUTHYKA CBOjCTBA OMTH UCIIHUTAHA.
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EFFECT OF DOPANTS ON ANATASE STRUCTURE
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e-mail: nmilojkovic@tmf.bg.ac.rs

It is well known that TiO»-based Degussa P-25 is the mostly used comercial
photocatalyst and that TiO, exists in three crystalline modifications: tetragonal anatase
(/41/amd) and rutile (P4,/mnm) and orthorhombic brookite (Pbca). On heating, anatase
and brookite, as metastable phases, can be transformed to rutile. The aim of this work was
to investigate the effect of different dopants on anatase-rutile phase transition and thus on
their photocatalytic behavior. For that matter, samples TiO,-M (M= Cu, Mn and V) having
5 at.% of dopants were prepared by 30 minutes hand-mixing of anatase and corresponding
oxide (CuO, MnO; and V,0s) powders in an agate mortar following by heat treatment at
700 °C for 3 h. The powder of pure anatase phase was also treated at same conditions.
TG/DTA was used to define thermal treatment, and the obtained samples were
characterized by powder XRD method in order to reach phase compositions, unit cell
parameters and crystallite sizes. Since in the case of undoped anatase only 3 wt.% of rutile
was formed, the presence of dopants accelerated phase transition: 26 and 76 wt.% of rutile
was obtained beside anatase in TiO,-Mn and Ti0»-V, respectively, while complete anatase
to rutile phase transition occured in TiO,-Cu. The least rutile quantity in TiO»-Mn is
related to the isovalency of Ti*' and Mn*" meaning that the incorporation of Mn** in TiO,
is not followed by the formation of new defects, which are driving force for phase
transition, as in the case of TiO,-Cu. About 5 wt.% of the unreacted CuO was found in
Ti0,-Cu, which is almost all introduced quantity of CuO. This can be related to the fact
that the ionic radius of Cu?* for octahedral environment (0.870 A) is larger than that of
Ti*" (0.745 A). As a result, Cu" ions can hardly be incorporated in TiO, comparing to
smaller Mn*" (0.670 A) and V> (0.680 A) although a small amount of Cu?" surely was
necessary to cause phase transition. Since no residues of initial oxides were found in
TiO>-Mn and TiO»-V, it can be concluded that these metal ions were incorporated into
anatase lattice. By comparing the calculated unit cell parameters of anatase mutually, the
shrinkage along c-axis was revealed meaning the shortening of bond distances between
M—Ogpical. The photocatalytic activity of all synthesized samples will be tested since
nanocrystalline samples were obtained according to determined crystallite sizes (55-90
nm).
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KPUCTAJIHA CTPYKTYPA CPEBPO(I) KOMIIVIEKCA CA
N-METHJI®EHOTUAZUHOM
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mamemamuuke Hayke, Josana Lsujuha 66, 34000 Kpazyjesay, Cpouja
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VY peaxnuju exkBumosnapaux koanduHa AgCF3SO; u N-merniioBaHor ¢penornasuna (V-
Mephtz) y eranomy Ha coOHOj TemrepaTypu OOHjeH je MOHOHYKJIEAPHH KOMILIEKC
cpeopa(l), [Ag(N-Mephtz)s]CF3SOs.  Cuntetncanu  komruiekc  cpeopa(l)  je
okapakrepucan ipumenom crekrpockonckux (IR, 'H u *C NMR) u enexrpoxemMujckux
Merona (mukiumdHa BoaTameTpuja, CV), 1OK je KpHCTalHa CTPYKTypa ojnpehenHa
MIPUMEHOM PEHITreHCKE CTPYKTYpHE aHajIu3e. Y OBOM KOMIUIEKCY cy uyetupu N-Mephtz
JUTaH/Ia MOHOJIEHTaTHO KoopanHOBaHa 3a Ag(I) jon mpeko atroma cymmopa, hopmupajyhu
komruiekcHn [Ag(N-Mephtz)s]™ katjon, nok ce tpudaatau anjon (CF3SOs5) yrpahyje y
KPHUCTAJHY pEHIeTKy Kao KoHTpa-aHjoH. KoopauHanmonu 6poj jora cpedpa(l) je uetupm,
JIOK je TreoMeTpHja KoMILIeKca Ie)OpMUCaHO TeTpaeiapcKa.
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OBO HcTpaxuBame je (UHAHCH]CKH MOApKaHO on cTpaHe DoHma 3a Hayky PemyOinke
Cpouje, Ipojekar op. 7730810, Value-added biologics through eco-sustainable routes —
BioECOLogics 1 MuHucTapcTBa 3a HayKy, TEXHOJIOIIKN pa3Boj 1 HHoBanuje Pemyonke
Cpb6uje (Yrosopu 0p. 451-03-47/2023-01/200122 u 451-03-47/2023-01/200378).
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CRYSTAL STRUCTURE OF A SILVER(I) COMPLEX WITH
N-METHYLPHENOTHIAZINE
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Information Technologies, Department of Science, Jovana Cviji¢a bb, 34000 Kragujevac,
Serbia
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In the reaction of equimolar amounts of AgCF3;SOs; and N-methylphenothiazine
(N-Mephtz) carried out in ethanol at room temperature, a new mononuclear silver(I)
complex, [Ag(N-Mephtz)s]CF3SO3; was obtained. The synthesized silver(I) complex was
characterized by spectroscopic (IR, 'H and *C NMR) and electrochemical methods
(cyclic voltammetry, CV), while its crystal structure was determined by single-crystal
X-ray diffraction analysis. In this complex, four N-Mephtz ligands are monodentately
coordinated to the Ag(I) ion through the sulphur atom, forming a catonic
[Ag(N-Mephtz)s]* species, with trifalate ion (CF3SOj5’) acting as a counter ion. Silver(I)
ion is four-coordinate, while the geometry of the complex is distorted tetrahedral.
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CHUHTE3A U CTPYKTYPA KOMIUVIEKCA Co(II) CA
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Peaknmjom Ouc(4-xapOokcu-6ensmn)amonujym xnopugaa [H3L]Cl u mmpasuna ca
CoCl,'6H,O, y cmemm guMetundopMamMuIa ©  BOAE TPH  COJIBOTCPMATHHM
yCIIOBHMA, nooujeH je JUIEPUOJUIHU KOOPAHUHALIMOHH HOJIUMED
{[CO3(HL)4(pyZ)(H20)2]C12' 8H,O } ne

MoHoMepHa jefuHMIA KOMILIEKCHOT KaTjoHa (ciuka 1) ce cactoju on tpu Co?’,
yetupu HL ", nBa MoJieKyIa BoJie 1 jeJHOT MOJICKyJIa TUpa3uHa.

Ceu atomu Co(Il) ce Hamaze y OKTaemapCKOM OKpYXeHY MpU YeMy Ce MOTry
Pa3IMKOBATH JIBa XeMHjCKH HeeKBHBaeHTHa atoma. Col je y eKBaTOpHjaTHOM I0JI0XKajy
npemomtheH oJ] cTpaHe KapOOKCWJIATHMX Tpyna 4YeTHpH TeTpajgeHrtatHa HL-, a y
AKCHjaJTHOM Ca JIBa MOJIEKYJIa BOJIe KOju Takol)e MMajy MocToBHY yiory crnajajyhn Col ca
Co2. C mpyre crpane Co2 je, mopen ABa TeTpalcHTaTHA, KOOPAWHOBAaH W ca JBa
omnentatna HL™ y ekBaTopmjamHOj paBHH KOju Cy MeljyCOOHO y cis TIOII0OXajy, TOK y
aKCHjaTHOM TIOJIOXKA]y, YMECTO jeTHOT MOJICKYJIa BOZE, YOIy MOCTa UMa MUPa3HH.

OBakaB HAYMH Be3MBamba 3a IOCJIEANIly IMa HaCTaHaK AUTIEPUOANYHE TOPO3HE MPEKe
(coka 2) Koja ce mpyska 1y oca b u ¢ u MeljycoOHO makoBame TUX MpexKa JyxK oce d.

Opabpanu  kpucranorpadcku  mogamu  u
napametpu yraumaBama: CesHsaNeO26C12Co3,
Pnnm, a=21,71132) A, b=1321373) A, c =
15,8666(2) A, V = 4551,92(13) A3, Z = 4,
R=0,058, S=1,038 3a 254 napamerapa u 6026
peduexcuja.

Cnuka 1. Monomepna jeounuya xomniexcroz
Kamjona

Figure 1. Monomeric unit of complex cation

HctpaxuBame je ¢unancupao [lokpajuHCKHM cekpeTapHjaT 3a BHCOKO 00pa3oBame U
Hay4YHONCTPa)XMBAUKYy JienaTHocT BojBoanne (pojexar 6p. 42-451-2197/2022).
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@ University of Novi Sad, Faculty of Sciences, Trg D. Obradoviéa 3, 21000 Novi Sad,
Serbia; ® Keele University, School of Chemical and Physical Sciences, Keele, ST5 5BG,
United Kingdom

e-mail: nikola.radnovic@dh.uns.ac.rs

Reaction of bis(4-carboxy-benzyl)ammonium chloride [H3L]Cl and pyrazine with
CoCly-6H»0, in dimethylformamide and water solution under solvothermal conditions,
yielded the two-dimensional coordination polymer {[Co3;(HL)4(pyz)(H.0),]Cl,-8H,0},.

The monomer unit of the complex cation (figure 1) consists of three Co?’, four HL",
two water molecules and one pyrazine molecule.

All Co(Il) atoms are in an octahedral environment where two chemically different
atoms can be distinguished. Col is bridged in the equatorial position by the carboxylate
groups of four tetradentate HL", and in the axial position by two water molecules that also
play a bridging role connecting Col to Co2. On the other hand, Co2, in addition to two
tetradentate, is also coordinated with two bidentate HL™ in the equatorial plane, which are
mutually in the cis position, while in the axial position, instead of one water molecule, the
role of this bridge is played by pyrazine.

This type of bonding results in the formation of a two-dimensional network (figure 2)
that extends along axes b and c and their mutual packing along the a axis.

Selected crystallographic data and refinement details:
CesHsaN6O026ClCo3, P mnm, a = 21.7113(2) A,
b = 1321373) A, ¢ = 15.8666(2) A,
V=4551.92(13) A3, Z=4, R = 0.058, S = 1.038, for
254 parameters and 6026 reflections.

Figure 2 Porosity of two-dimensional network along
be plane

Cauxka 2. Iloposnocm ounepuoouune mpexce 0yoxc be
pasHu

The authors acknowledge the financial support of the Provincial Secretariat for Higher
Education and Scientific Research (Grant No. 42-451-2197/2022).
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KPUCTAJIHA CTPYKTYPA Z-CEMUKAPBA30HA METHUJI
ITMPYBATA

M. B. Poauh, B. PanueBuh, B. M. JleoBau, H. /I. banuh

Yuueepsumem y Hoeom Caoy, Ilpupoono-wamemamuuxu ¢paxynmem, Tpe JJocumeja
Obpaodosuha 3, 21000 Hosu Cao
e-mail: marko.rodic@dh.uns.ac.rs

[To3nato je ma cemukap6a30H MeTWIIUpyBaTa rnocroju y E-Hmps ¢opmu, n3 koje ce
(oronzmepuzannjom Moxe noourn Z-Hmps [1]. YV oBoM pany je ommcaHa KpHCTaiHa
CTpyKTypa Z-Hmps u &mar yBUI y KpPUCTalHO IaKOBamke KpPO3 MpOpadyH CHEprHja
Me)yMONEKYJICKAX WHTEPaKIHja, CHEPTrHjCKUX Mpeka H Mama  MOJEKYJICKOT
€JIeKTPOCTATUYKOT TOTEHIMjana. AcuUMeTpuuHa jeauHHAna Z-Hmps caapxu aBa
KpHUCTaJorpa)CKi HE3aBHUCHA, a XEMHUjCKM HICHTHYHAa Mojekyia (cmuka 1). Oba
MOJIEKyJla Cy NPUIMYHO IJaHApHA U HHXOBE CPEIE PABHU CE CEKY IOJ YIJIOM O]
7,89(3)°. Kondurypanuja oko C2=N1 gBoctpyke Bese je Z (C1 u N2 cy mehycobno y cis
noJjoxajy). Z-Hmps monexynu ce on E-Hmps mosekyna 10JaTHO pasiuKyjy W MO
koH(popmanuju oko C1-C2 u C3—N2 jeaHocTpykux Besa (sin kox Z-Hmps u anti xon E-
Hmps). Kpucramorpadcku He3aBUCHU MOJICKYJH IOKa3yjy J00ap HHBO CTPYKTYpPHOT
nokjanama. AMHUIHM artoMm a3ora Z-Hmps Momnekyna je [OHOp BOJOHHKA Yy
MHTEPMOJIEKYJICKO] BOJOHMYHO] BE3W W Ipajyl aMHI—-aMHI CYNPaMOJIEKYJICKH CHHTOH,
dopmupajyhn MOJIEKYJICKH IUMEp ca HajjadoM KOXE3MOHOM EHEPrHjoM Y KPHCTAJIOHO]
crpykrypu (—63 kJ mol™"). Ctora, ca eHeprujcke Tauke IJI€IHINTA, OBAj TUMEP j€ OCHOBHH
CTPYKTYPH MOTHB KPHCTAJHOT ITaKOBarba (CIKa 2).

Kpucranorpadcku s 'y 02
afeit:iigiis C5H9N303,
OpPTOPOMOWYHH
KpHCTalIHU CHCTEM,
npocropHa rpyna Fdd2,
a=136,4109(10) A,
b=23,9057(9) A’ Molccule A Molccule B
c= 7,0463(2) A,
R=0,038uS=1,036.

Cnuxka 1. CrpykTypa acumerpuuHe jeanHune Z-Hmps
Figure 1. Assymetric unit of Z-Hmps

[1] G. Just, S. Kim, Can. J. Chem., 55 (2011) 427-434.

HctpaxuBame je ¢unancupao [lokpajuHCKHM cekpeTapHjaT 3a BHCOKO 00pa3oBame U
HAYYHOMCTPaKMBAUKY JeiaTHOCT BojBoamue (mpojekat Op. 42-451-2197/2022).
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CRYSTAL STRUCTURE OF Z-METHYL PYRUVATE
SEMICARBAZONE

M. V. Rodié, V. Raicevi¢, V. M. Leovac, N. D. Bani¢

University of Novi Sad, Faculty of Sceinces, Trg Dositeja Obradovi¢a 3, 21000 Novi Sad,
Serbia
e-mail: marko.rodic@dh.uns.ac.rs

Methyl pyruvate semicarbazone (Hmps) is known to exist in E-Hmps form, from
which Z-Hmps can be obtained by photoisomerization [1]. Here we report crystal structure
of Z-Hmps with insights into crystal packing from interaction energies, energy
frameworks, and electrostatic potential maps. Asymmetric unit of Z-Hmps contains two
chemically equivalent, but crystallographically independent molecules (Fig. 1). Both are
quite planar, and their mean planes intersect at an angle of 7.89(3)°. Their configurations
along C2=N1 double bond are designated as Z (Cl and N2 are mutually in cis
arrangement). Moreover, Z-Hmps molecules differ from £-Hmps molecules additionally
by conformation along C1-C2 and C3—N2 single bonds, which are designated as syn and
anti, respectively. Crystallographically independent molecules show quite good fit. Amide
nitrogen atom of Z-Hmps acts as an H-donor in the intermolecular hydrogen bond, forming
amide—amide head-to-head supramolecular synthon, resulting in a molecular dimer with
the strongest cohesion energy in the crystal structure (—63 kJ mol™"), thus making this
dimer the basic structural motif of the crystal structure (Fig. 2).

Crystallographic data: CsHoN3Os, orthorhombic crystal system, Fdd2 space group,
a=36.4109(10) A, b=23.9057(9) A, ¢ = 7.0463(2) A. Model refined to R =0.038 and
S§'=1.036 against 3654 independent reflections.

Figure 2. Segment of the crystal packing
showing Hirshfeld surfaces mapped with
molecular electrostatic  potential and
interaction energies in kJ mol !

Cnuka 2. Jleo KpHUCTaJHOT MaKOBama ca

MOJIEKYJICKUM €JIEKTPOCTATUIKAM
TTOTEHIINjaJIOM MarupaHuM Ha
XupmihennoBum MOBPIIMHAMA u

eHeprujama nHTepaKimja y kJ mol !

[1] G. Just, S. Kim, Can. J. Chem., 55 (2011) 427-434.

The authors acknowledge the financial support of the Provincial Secretariat for Higher
Education and Scientific Research (Grant No. 42-451-2197/2022).
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CHUHTE3A U KPUCTAJIHA CTPYKTYPA
[Rh2(CH3COO)4(N-Bulm)] KOMILIEKCA

W. II. ®uaunosuh *, M. JI. Panosanosuh ?, M. b. Bykuh ?, O. P. Kuucypuh 9,
. Jb. CtojkoBuh ®, M. C. Puctuh ?, 3. I. MatoBuh *

@ Vuusepsumem y Kpacyjesyy, Ilpupoono-mamemamuuxu paxyaimem, Paooja
Homanosuha, 34000 Kpazyjesay, Penybnuxa Cpouja; ° Yuusepsumem y Hosom Caoy,
Ipupoono-mamemamuuxu  axynmem, Hucmumym 3a ¢usuxy, Tpe [Hocumeja
Obpadosuha 4, 21000 Hosu Cao, Penybnuxa Cpouja;
¢ Vuusepsumem y Kpaeyjesyy, Hncmumym 3a ungopmayuone mexnonocuje, /lenapmman
3a npupoono-mamemamuixe nayke, Josana Ljeujuha 066, 34000 Kpaeyjesay, Penybnuxa
Cpbuja

e-mail: ignjat.filipovic@pmf.kg.ac.rs

OBaj KOMIUICKC je CHHTCTHCAH 0 paHHje 00jaBJbCHO] MPOIEAypH MPUMEHCHO] 3a
cuntedy cnmmyanx kKomrmiekca [1]. [Rho(CH3COO)4(H20),] (0,0478 g; 0,10 mmol) je
pactBopeH y Toxyory (10 mL) u y oBaj pactBop je y kanuMa noaat N-OyTHimmuaason
(0,0290 mL; 0,22 mmol). J/IoOujeHa cMeria je Memana 1 cat Ha coOHOj TeMIepaTypH 10
MOTITYHOT pacTBapama peakTaHata. PacTBOp je ymapeH Ha COOHOj TeMIlepaTypH [0
3arpeMuHe of Oko 5 mL, a oHIa ocTaBJheH Ipeko Hohw y ¢pmxumepy. Jbyomuactu
KpHCTaIH Cy TpolieheHn moj BaKyyMOM U UCIIPAHH TOJIYOJIOM U AUETHI eTpoM. [loOujern
kpuctanu  npenacraribajy  kommiiekc  [Rhy(CH3COO)4(N-Bulm)]  (Cnuka 1)
Kpucranorpadcku mojanu: MOHOKJIMHUYHHE CHCTEM, IPOCTOpHA rpyna P2i/c, BenmuuuHa
kpuctana 0,25 x 0,27 x 0,40 mm’, a = 15,7537(6), b = 13,5490(5), ¢ = 17,3153(7) A,
B = 110,366(5)°, V = 3464,93) A*>, Z =4, p = 1,3234 g cm >, u = 0,992 mm,
R=0,0629, wR = 0,1645.

Crnuka 1. Monexyncka ctpykrypa [Rho(CH3COO)4(N-Bulm)] xomrutekca

[1] A. A. Sidorov, G. G. Aleksandrov, E. V. Pakhmutova, A. Yu. Chernyadev, 1. L.
Eremenko, 1. I. Moiseev, Russ. Chem. Bull., Int. Ed., 54 (2005) 588—599.
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SYNTHESIS AND CRYSTAL STRUCTURE OF
[Rh2(CH3COO)4(N-Bulm)] COMPLEX

I._P. Filipovi¢ * M. D. Radovanovi¢ ?, M. B. Duki¢ 2, O. R. Klisuri¢ °,

D. Lj. Stojkovi¢ ¢, M. S. Risti¢ ?, Z. D. Matovi¢ *

@ University of Kragujevac, Faculty of Science, Radoja Domanoviéa 12, 34000
Kragujevac, Republic of Serbia, ® University of Novi Sad, Faculty of Sciences, Department
of Physics, Trg Dositeja Obradovica 4, 21000 Novi Sad, Republic of Serbia; © University
of Kragujevac, Institut for Information Technologies, Department of science, Jovana
Cviji¢a bb, 34000 Kragujevac, Republic of Serbia

e-mail: ignjat.filipovic@pmf.kg.ac.rs

This complex was synthesized following by the method described elsewhere [1]. To a
solution of [Rhy(CH3COO)4(H20)2] (0.0478 g, 0.10 mmol) in toluene (10 mL) the N-
butylimidazole (0.0290 mL, 0.22 mmol) was added. The resulting mixture was stirred at
room temperature for 1 hour until the reagents were completely dissolved. The solution
was left at room temperature to evaporate slowly to a volume of ~ 5 mL and then stored
overnight in the refrigerator. The precipitated purple crystals were filtered off under
vacuum and washed with toluene and diethyl ether. The obtained crystals represent a
complex of [Rha(CH3COO)4(N-Bulm)] (Figure 1). Crystal data: monoclinic, space group
P2y/c, crystal size 025 x 0.27 x 0.40 mm?, a = 15.7537(6), b = 13.5490(5),
c = 173153(7) A, B = 110.366(5)°, V = 3464.93) A3, Z = 4, p = 1.3234 g cm>,
1 =0.992 mm™', R =0.0629, wR = 0.1645.

C11

Figure 1. Molecular structure of [Rho(CH3COO)4(N-Bulm)] complex

[1] A. A. Sidorov, G. G. Aleksandrov, E. V. Pakhmutova, A. Yu. Chernyadev, 1. L.
Eremenko, 1. I. Moiseev, Russ. Chem. Bull., Int. Ed., 54 (2005) 588-599.
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CHUHTE3A U KAPAKTEPU3ALIUJA A3MJ10 KOMILIEKCA
Zn(1I) CA KOHJAEH3ALIMOHUM [IPOU3BOOM
2-ALIETUJITHA30JIA U THOCEMUKAPBA3UJIA

B. Yo6essuh ?, A. Ilesen °, M. 3narap ®, M. Cauh®, M. JesToBuh "

@ Vuueepsumem y Beocpady - Xemujcku ¢haxynmem, Cmyoenmcku mpe 12-16, 11000
Beozpao, Cpbuja;, © ®axynmem 3a xemujy u xemujcky mexnono2ujy, Yuueepzumem y
Jbyomwanu, Beuna nom 113, 1000 Jbybmana, Cnosenuja, ¢ Ynusepsumem y beoepady -
HUXTM, Lenmap 3a xemujy, Fheecowesa 12, 11000 beoepao, Cpbéuja; * Hnosayuonu
yenmap Xemujcxoe ghakynmema 0.0.0., Cmyoenmcku mpe 12-16, 11000 Beoepao, Cpouja
e-mail: bozidar@chem.bg.ac.rs

KonmeH3anmmoHoM peakmmjoM 2-aleTHiITHa3oja M THOoceMHuKapOasuma ToOHjeH je
JIUTaH]T (E)-2-(1-(Tra3omn-2-ni)eTIIeHIneH ) XU Ipa3HH- | -kapOoTHoaMu (HL).
Komruieke 1 ommrte ¢opmyne [ZnL(Ns),] nobujeH je y peakuuju Iurasma ca
Zn(BF4);:6H,O0 wm NaNj;, y cmemmn MeraHoi/Boja. J{oOujeHH KOMIUIEKC —je
MEHTaKOOPIMHOBAH IIPEKO THA30JICKOT a30Ta, a30METHHCKOT a30Ta M THOJIATHOT aToMa
CyMIOpa U3 JIeNPOTOHOBAHOT JIMTaH/a, Kao ¥ MPEKo J[Ba aToMa a30Ta M3 a3uIo JIMraHaia
(Cnuka 1). M3 monataka peHAreHTCKE CTPYKTypHE aHayiM3e YTBPHEHO je Ja KOMILIEKC
KPHUCTAJIMIIEC Y MOHOKIMHUYHOM KpPUCTAIHOM CHUCTEMY IIpOCTOpHE Trpymne P2i/c.
Jennnmuna hemja komriekca 1 cacroju ce o uetnpu acumerpuure [ZnL(N3)] jenunnie.
I'eomeTpuja oko joHa Zn(Il) je uCkpUBIbEHA, M HA OCHOBY IapameTpa 7s koju nznocu 0,46,
YCTaHOBJBECHO je na u3Mel)y KBaJpaTHO-NUpPaMHUJATHE W TPUTOHATHO-OUNUpPAMUJAITHE
reoMeTpHje.

Cnmka 1. Monexymcka cTpykTypa Komrurekca 1.
3axeannuya: OBaj mpojekat je ¢uHaHcupaH onx crpane DoHma 3a HayKy PemyOnmke

Cpouje, #7750288, Tailoring Molecular Magnets and Catalysts Based on Transition Metal
Complexes — TMMagCat.
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SYNTHESIS AND CHARACTERIZATION OF AZIDO Zn(II)
COMPLEX WITH THE CONDENSATION
PRODUCT OF 2-ACETYLTHIAZOLE AND
THIOSEMICARBAZIDE

B. Cobelji¢ ?, A. Pevec P, M. Zlatar ¢, M. Savi¢ ¢, M. Jevtovi¢ ¢

@ University of Belgrade - Faculty of Chemistry, Studentski trg 12-16, 11000 Belgrade,
Serbia, * Faculty of Chemistry and Chemical Technology, University of Ljubljana, Vecna
pot 113, 1000 Ljubljana, Slovenia,; © University of Belgrade - ICTM, Department of
Chemistry, NjegoSeva 12, 11000 Belgrade, Serbia; < Innovative Centre of the Faculty of
Chemistry Itd., Studentski trg 12-16, 11000 Belgrade, Serbia

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

The ligand (£)-2-(1-(thiazol-2-yl)ethylidene)hydrazine-1-carbothioamide (HL) was
obtained from the condensation of 2-acetylthiazole and thiosemicarbazide. Upon reacting
HL with Zn(BF4),-6H,0O and NaN3 in a solvent mixture of water/methanol, mononuclear
Zn(IT) complex 1 with the composition [ZnL(N3),] was obtained. In complex 1, Zn(I) is
pentacoordinated with the thiazole nitrogen, the azomethine nitrogen, and thiolate sulfur
atoms from the deprotonated hydrazone ligand, as well as with two azido ligands (Fig. 1).
Complex 1 crystallises in the monoclinic crystal system with space group No.14 (P2i/c
cell setting). The unit cell of 1 contains four [ZnL(N3)] asymmetric units. In complex 1,
the Zn(II) site shows a distorted geometry, almost midway between the square pyramid
and trigonal bipyramid, established on the basis of a calculated 75 parameter of 0.46.

Figure 1. Molecular structure of complex 1.
Acknowledgment: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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UTICAJ FAZNOG SASTAVA I TEMPERATURE
SINTEROVANJA NA FIZICKA SVOJSTVA BaTiO3/NiZni..Fe:04
(x=0;0,5;1) KOMPOZITA SINTETISANIH METODOM
TERMALNE DEKOMPOZICIJE

M. Suljagi¢ ?, I. Petronijevi¢ ®, M. Mirkovi¢ ¢, A. Kremenovi¢ ¢, A. DZunuzovi¢ ,
V. B. Pavlovi¢ f, A. Kalezi¢-GliSovié &, Lj. Andelkovié

@ Univerzitet u Beogradu — Institut za Hemiju, Tehnologiju i Metalurgiju, NjegoSeva 12,
11000 Beograd, Srbija; ® Univerzitet u Beogradu — Fizicki fakultet, Studentski trg 12-16,
11000 Beograd, Srbija; © Univerzitet u Beogradu — Institut za nuklearne nauke ,, Vinca
Mike Petroviéa Alasa 12-14, 11351 Vinca, Beograd, Srbija; ¢ Univerzitet u Beogradu —
Rudarsko-geoloski fakultet, Dusina 7, 11000 Beograd, Srbija; ¢ Univerzitet u Beogradu —
Institut za multidisciplinarna istrazivanja, Volgina 15, 11050 Beograd, Srbija; '
Univerzitet u Beogradu — Poljoprivredni fakultet, Nemanjina 6, 11080 Zemun, Beograd,
Srbija; ¢ Univerzitet u Kragujevcu — Fakultet tehnickih nauka, Svetog Save 65, 32000
Cacak

e-mail: marija.suljagic@ihtm.bg.ac.rs

U cilju ispitivanja uticaja faznog sastava i temperature sinterovanja na funkcionalna
svojstva perovskit/spinel kompozita BaTiOs/Ni.Zni-Fe;O4 (x = 0; 0,5; 1), NiFe;Ou,
ZnFe;04, 1 NigsZngsFe,O4 pripremljeni su in situ metodom termalne dekompozicije. U
sintezi su kori§éeni acetilacetonatni kompleksi kao prekursori. Dobijeni prahovi su
komprimovani u tablete i sinterovani na 1150 °C i 1300 °C. Za detaljno ispitivanje faznog
sastava i morfologije sintetisanih kompozita koris¢ene su metode rendgenske difrakcije
praha (XRPD) i skenirajuce elektronske mikroskopije (SEM) spregnute sa energetsko
disperzivnom spektroskopijom (EDS). Ispitivana su i magnetna, dielektricna i
feroelektri¢na svojstva sinterovanih kompozita. Ustanovljeno je da optimalni fazni sastav
pronaden kod kompozita BaTiO3/NiFe,04 sinterovanog na 1150 °C dovodi do stabilnosti
u Sirokom opsegu frekvencija. Optimalni fazni sastav pomenutog kompozita povoljno je
uticao na funkcionalna svojstva kao Sto su niska provodnost i feroelektricno ponasenje
koje se ogleda u zadovoljavajuéem izgledu histerezisa [1]. Ova svojstva nedvosmisleno
ukazuju da je kompozit BaTiO3/NiFe,Os odgovarajuéi izbor za dalja istrazivanja
posvecena primeni multiferoi¢nih materijala.

[1] M. §uljagic’, I. Petronijevi¢, M. Mirkovi¢, A. Kremenovi¢, A. Dzunuzovié, V. B.
Pavlovi¢, A. Kalezi¢-Glisovi¢, L. Andjelkovi¢, Inorganics, 11 (2023) 51.
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BaTiO3/NixZni.<Fe;04 (x =0, 0.5, 1) COMPOSITES SYNTHESIZED
BY THERMAL DECOMPOSITION: THE INFLUENCE OF
PHASE COMPOSITION AND SINTERING TEMPERATURE ON
THEIR PHYSICAL PROPERTIES

M. Suljagi¢ ?, I. Petronijevi¢ ®, M. Mirkovi¢ ¢, A. Kremenovi¢ ¢, A. DZunuzovi¢ ,
V. B. Pavlovi¢ i, A. Kalezi¢-GliSovi¢ &, L. Andjelkovié¢ *

@ University of Belgrade-Institute of Chemistry, Technology and Metallurgy, Department
of Chemistry, NjegoSeva 12, 11000 Belgrade, Serbia; ® Faculty of Physics, University of
Belgrade, Studentski Trg 12-16, 11000 Belgrade, Serbia; ¢ University of Belgrade —
“Vinca” Institute of Nuclear Sciences, Mike Petrovica Alasa 12-14, 11351 Vinca ,
Belgrade, Serbia; ¢ University of Belgrade - Faculty of Mining and Geology, Djusina 7,
11000 Belgrade, Serbia; ¢ University of Belgrade - Institute for Multidisciplinary
Research, Volgina 15, 11050 Belgrade, Serbia; ' University of Belgrade - Faculty of
Agriculture, Nemanjina 6, 11080 Zemun, Belgrade, Serbia; ¢ University of Kragujevac -
Faculty of Technical Sciences, 32000 Cacak, Serbia

e-mail: marija.suljagic@ihtm.bg.ac.rs

In order to examine the influence of phase composition and sintering temperature on
the functional properties of perovskite/spinel composites, BaTiO3/Ni.Zn;-Fe,O4 (x = 0,
0.5, 1), NiFe;O4, ZnFe;04, and NigsZnosFe.Os were in situ prepared by thermal
decomposition onto BaTiO; surface. Acetylacetonate complexes were used as the
precursors. The obtained powders were compressed to pellets and sintered at 1150 °C and
1300 °C. X-ray powder diffraction (XRPD) and scanning electron microscopy (SEM)
coupled with electron dispersive spectroscopy (EDS) were used for the comprehensive
investigation of phase composition and morphology. The magnetic, diclectric, and
ferroelectric properties were performed in detail. The optimal phase composition was
found in the BaTiO3/NiFe,O4 composite sintered at 1150 °C, which resulted in a wide
frequency range stability. Furthermore, particular phase composition led to suitable
properties such as low conductivity and ideal-like hysteresis loop behavior [1]. These
functional properties of BaTiO3/NiFe,O4 make this composite a “material of choice* for
further studies on applications of multiferroic devices.

[1] M. éuljagic’, L. Petronijevi¢, M. Mirkovié¢, A. Kremenovié¢, A. Dzunuzovi¢, V. B.
Pavlovi¢, A. Kalezi¢-Glisovi¢, L. Andjelkovi¢, Inorganics, 11 (2023) 51.
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CHUHTE3A U KAPAKTEPU3ALIMJA A3U/10 KOMIIVIEKCA
Zn(11) CA KOHAEH3AIIMOHUM I1POU3BOAOM
2-AHETWINIMPUIUHA U )KUPAPOBOTI' I1 PEAI'EHCA

K. Anheaxosuh 2, A. Tlesen ° JI. Muruh ® M. JesroBuh ® M. Casuh 7,
H. CtreBanoBuh?

@ Vuueepsumem y bBeocpady - Xemujcku ¢haxynmem, Cmyoenmcku mpe 12-16, 11000
Beozpao, Cpbéuja; ° Daxynmem 3a xemujy u XeMujcky mexuonozujy, Yuusepsumem y
Jbyomanu, Beuna nom 113, 1000 Jbybmana, Cnosenuja;, ¢ Huosayuonu yenmap
Xemujckoe axynmema 0.0.0., Cmyoenmcku mpe 12-16, 11000 Beoepao, Cpoéuja,
¢ Vuueepsumem y beoepaody - UXTM, [{enmap 3a xemujy, Fbecowesa 12, 11000 Beozcpao,
Cpouja

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

Mononykieapan azuno komruieke Zn(Il), [ZnL(Ns).] (1), nobujen je y peakuuju
Zn(BF4),-6H,0, NaN3 1 KoHAEH3aIlMoHOT MPON3Boa 2-aneTuianupuanHa 1 JXKupaposor
IT pearenca (HLCl) y wmomckom omHocy 1 : 4 : 1 y cmemu pacrBapaya
arieronutpui/mMeranon/sona. Y komiiekcy 1 jon Zn(Il) je nenrtakoopmunoBan NNO
JIoHOpCcKUM cetoM atoma yinranna (L) u ca nBa asuzo smranaa (Cnuka 1). Jlurann (L) je
KOOP/JMHOBAH y JIEMPOTOHOBAHOM, (OPMATHO HEYTPaTHOM, LIBUTEP-JOHCKOM OOJIHKY,
MIPEKO MUPHUIMHCKOT a30Ta, a30METHHCKOT a30Ta M KapOOHHMIHOT KHCEOHUKA.

Kpucranorpadekn nmoganu 3a 1: Ci4H1uN0OZn, M, = 403,72, BennunHa KpucTajia
0,50%0,10x0,10 mm, MOHOKIIMHUYHU KPHUCTAHU CHCTEM, IPOCTOpHA rpyma P2,/c, a =
12,3417(5), b = 8,9990(5), ¢ = 15,3451(6)A; V' =1671,99(13)A3, Z=4, D, = 1,604g cm’
3, Rine = 0,0320, R[> 20 (/)] = 0,0331 u wR> = 0,0823 (cBu mopamu), S = 1,052.

Cnuka 1. Momnexymcka cTpykTypa Komiurekca 1.

3axsannuya: OBaj mpojekat je ¢uHaHCHpaH onx crpaHe DoHma 3a HayKy PermyOmnmke
Cpouje, #7750288, Tailoring Molecular Magnets and Catalysts Based on Transition Metal
Complexes — TMMagCat.
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SYNTHESIS AND CHARACTERIZATION OF AZIDO Zn(II)
COMPLEX WITH THE CONDENSATION PRODUCT OF
2-ACETYLPYRIDINE AND GIRARD’S P REAGENT

K. Andelkovi¢ 2, A. Pevec , D. Miti¢ ¢, M. Jevtovi¢ ¢, M. Savi¢ ¢, N. Stevanovié ?

@ University of Belgrade - Faculty of Chemistry, Studentski trg 12-16, 11000 Belgrade,
Serbia, * Faculty of Chemistry and Chemical Technology, University of Ljubljana, Vecna
pot 113, 1000 Ljubljana, Slovenia; “Innovative Centre of the Faculty of Chemistry ltd.,
Studentski trg 12-16, 11000 Belgrade, Serbia; ¢ University of Belgrade - ICTM,
Department of Chemistry, Njegoseva 12, 11000 Belgrade, Serbia

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

In the reaction of HLCI with Zn(BF4);-6H,O and NaN; in molar ratio 1 : 1 : 4 in
acetonitrile/water/methanol mixture of solvents, an mononuclear Zn(II) complex (1) was
obtained, with composition [ZnL(N3),]. In complex 1, the ligand is coordinated in
deprotonated, formally neutral, zwitterionic form to Zn(II) ion through the pyridine
nitrogen, the imine nitrogen, and the carbonyl oxygen atoms, forming a pentacoordinated
complex (Fig. 1).

Crystal data of 1: Ci4sH1sN10OZn, M, = 403.72, crystal size 0.50x0.10x0.10 mm,
monoclinic  crystal  system, space group P 2/, a = 12.3417(5),
b = 8.9990(5), ¢ = 15.3451(6)A; V = 1671.99(13)A%, Z = 4, D, = 1.604 g cm?,
Rint=0.0320, R[/> 25 (/)] = 0.0331 and wR> = 0.0823 (all data), S=1.052.

Figure 1. Molecular structure of complex 1.

Acknowledgment: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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MOHOHYKJIEAPHHU U TIEHTAHYKJIEAPHMU Zn(1I)
KOMIIVIEKCH CA XUJAPA3OHUJI-TUA3OJIMMA:
CTPYKTYPHA U ®OTOPUZUYKA CTYIUJA

J. Apamkos ?, II. Puctuh ?, A. Bummesan % J. M. Lépez-de-Luzuriaga ®,
T. Topoposuh ?, H. ®uaunosuh "

@ Vnugepsumem y Beoepady — Xemujcku ¢paxynmem, Cmyoenmcku mpe 12-16, beoepao,
Cpbuja; ° Hucmumym Pyhep Bowoeuh, Bjenuuxa yecma 54, 3acpe6, Xpeamcka;
¢ Universidad de La Rioja, Centro de Investigacion en Sintesis Quimica (CISQ), Complejo
Cientifico-Tecnologico, 26004 Logrono, Espania; ° Vuusepszumem y beoepady —
IHomonpuspeonu ¢paxynmem, Hemarouna 6, beoepao-3emyn, Cpouja

e-mail: nenadf@agrif.bg.ac.rs

JeprtmHa, HHUCKOTOKCWYHA KoopamHAIWoHa jemmmema Zn(Il) mpexncramipajy

obehaBajyhe kammumate 3a pa3nIM4uTe NPUMEHE, YKIbYydyjyhn (OTOTyMHUHECIIEHTHE
Mmarepujasie. Y OBOM pajy Cy IpelcraBjbeHa jaBa komiuiekca Zn(Il) ca xupapazonui-
THA30JICKMM Juranguma Ha Oasu tmpuauna (HLS' m HLS?), koju cy cunrercanu
JqupekTHoM peaknujoM smradaga u Zn(CH;COO), 2H,0. TlenTanykieapHn KOMILIEKC
[Zns(HLS")4(CH3COO)s] (1-AcO; Cnuka 1) kpucramuiie y MOHOKIMHWYHO] P2/n
MIPOCTOPHO] TPYIH Ca MOJOBHHOM MOJIEKYJIa 110 aCUMETPUYHO] jeIUHHUIIM, TIPH YeMy ce
neHrpasad  jon Zn(Il) Hamasu ©Ha wnentpy wuHBep3uje (BukodoBo cimoBo c¢).
Mononykneapun kommiekc [Zn(HLS?)(CH;COO)(H,0)] (2-AcO; Ciuka 2) Kpuctaumie
Yy TPUKIMHWYHO] P—1 TPOCTOpHO] TIpynmu ca jeJHUM MOJIEKYJIOM II0 acHMETPHUYHO]
jenmannu. ExcnepuMent mudpaxnuje X-3paka ca y3opka Ipaxa je HOTBPAHO Ja Cy
noOujeHn jemHo(a3Hu Mpou3BoaU. Ypal)eHa je meTaJbHA aHaIm3a TUIIOBA M CHEPTeTCKE
IUCTpUOYIIHje WHTEPMOJICKYICKUX HHTepaknuja. Cumerpudan komiuieke 1-AcO Huje
doTonymHuHecleHTaH, 3a paszauky oj komiuiekca 2-AcQ. KBaHTHO-MexXaHWYKH
npopauyHu Tteopuje Qynkumonana ryctuHe (DFT) um BpemeHCKM 3aBUCHE TeopHje
¢ynkuuonana ryctune (TD-DFT) cy pacBemimim mopekio (OTOTyMHHECIEHTHUX
cBojcTaBa komiuiekca 2-AcO.
Cmuka 1. ORTEP mnpukas
MOJIEKYJICKE CTpyKType 1-
AcO. Tepmanuu
CJIconin Cy IpuKasaHu
ca 30 % BepoBatHOhe.

Figure 1. ORTEP drawing
of molecular structure of 1-
AcO. Thermal elipsoids are
shown at 30 % of
probability level.
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MONONUCLEAR AND PENTANUCLEAR Zn(1I) COMPLEXES
WITH HYDRAZONYL-THIAZOLES: STRUCTURAL AND
PHOTOPYSICAL STUDY

J. Araskov ? P. Risti¢c * A. Visnjevac ®, J. M. Lopez-de-Luzuriaga ¢,
T. Todorovié¢ , N. Filipovi¢ ¢

“Universtity of Belgrade — Faculty of Chemistry, Studentski trg 12-16, Belgrade, Serbia;
bInstitute Ruder Boskovic, Bjenicka cesta 54, Zagreb, Croatia; “Departamento de
Quimica, Universidad de La Rioja, Centro de Investigacion en Sintesis Quimica (CISQ),
Complejo Cientifico-Tecnoldgico, 26004 Logrofio, Spain; “Universtity of Belgrade —
Faculty of Agriculture, Nemanjina 6, Belgrade — Zemun, Serbia.

e-mail: nenadf@agrif.bg.ac.rs

Inexpensive, low-toxic Zn(II) coordination compounds are represent promising
candidates for various applications, including photoluminescent materials. In this study
we report two zinc(Il) complexes with thiazolyl-hydrazone-based ligands (HLS' and
HLS?), which were synthesized by direct reaction of the ligands with
Zn(CH3COO0),-2H,0. Pentanuclear complex [Zns(HLS!)4(CH3COO)¢] (1-AcO; Figure 1)
crystalizes in monoclinic P2;/n space group with half of the molecule in the asymmetric
unit, where Zn3 atoms lie at inversion center (Wyckoff letter ¢). Mononuclear
[Zn(HLS?)(CH;COO0)(H20)] (2-AcO; Figure 2) crystalizes in triclinic P—1 space group
with one molecule in the asymmetric unit (Figure 2). Powder X-ray diffraction
experiments confirmed that single-phase products were obtained. A detailed analysis of
types and energy distribution of intermolecular interactions was performed. The
symmetrical 1-AcO does not exhibit photophysical properties, unlike asymmetrical 2-
AcO. Quantum-mechanical calculations of density functional theory (DFT) and time-
dependent DFT provided insight into origin of the photoluminescent properties of 2-AcO.

Cmuka 2. ORTEP nmpuka3 Monekylcke
ctpykrype 2-AcO. TepmanHu enuncounu cy
npukaszanu ca 30 % BeposaTHOhe.

Figure 2. ORTEP drawing of molecular structure
of 2-AcO. Thermal elipsoids are shown at 30 %
of probability level.
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SINTEZA 1 KRISTALNA STRUKTURA (E)-2,3-DIHIDROKSI-V'-
-(1-(2-OKSO-2H-HROMEN-3-IL)ETILIDEN)BENZOHIDRAZIDA

E. H. Avdovié¢, D. Simijonovi¢, Z. B. Milanovi¢, M. Antonijevi¢, D. Milenkovi¢,
Z. S. Markovié¢

Institut za informacione tehnologije, Departman za prirodno matematicke nauke,
Univerzitet u Kragujevcu, Jovana Cvijica bb, 34000 Kragujevac, Srbija
e-mail: edina.avdovic@pmf.kg.ac.rs

Novi N-acilhidrazonski derivat kumarina  (E)-2,3-dihidroksi-N'-(1-(2-okso-2H-
hromen-3-il)etiliden)benzohidrazid (Slika 1) je sintetisan u reakciji 3-acetilkumarina
(0,001 mol) i 2,3-dihidroksibenzohidrazida (0,001 mol) [1]. Ovo jedinjenje je dobijeno u
odlicnom prinosu od 95% koris¢enjem molekulskog joda kao katalizatora, u etanolu na
sobnoj temperaturi tokom 30 min. Nakon zavr$ene reakcije Cist proizvod je izolovan samo
filtriranjem. Rekristalizacija je vrSena iz toplog etanola, gde su dobijeni svetlo braon
monokristali. Struktura dobijenog jedinjenja je potvrdena primenom rendgenske
strukturne analize. Kristalografski podaci: veli¢ina kristala 0,24 x 0,04 x 0,04 mm?,
a=44116(4) A, b =17,2748(15) A, ¢ = 23,844(2) A, 0 =90 °, B =90 °, y = 90 °,
V=1817,113) A’ , Z=2, px = 1,434 g/em’, n = 0,971 mm™', R1 = 0,0353, wR2 = 0,0779.

Slika 1. Kristalna struktura jedinjenja (E)-2,3-dihidroksi-N'-(1-(2-okso-2H-hromen-3-
il)etiliden)benzohidrazida

[1] A. Pangal, J. A. Shaikh, G. Muiz, V. Mane, K. Ahmed, Int. Res. J. Pharm., 4 (2013)
108-110.

Ovaj rad je podrzalo Ministarstvo nauke, tehnolo§kog razvoja i inovacija Republike Srbije
(Ugovor br. 451-03-68/2022-14/200378).
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SYNTHESIS AND CRYSTAL STRUCTURE OF
(E)-2,3-DIHYDROXY-N'"-(1-(2-OXO0-2H-CHROMEN-3-
-YL)ETHYLIDENE) BENZOHYDRAZIDE

E. H. Avdovi¢, D. Simijonovi¢, 7. B. Milanovi¢, M. Antonijevi¢, D. Milenkovié,
Z. S. Markovié¢

Institut for Information Technologies, Department of Science, University of Kragujevac,
Jovana Cviji¢a bb, 34000 Kragujevac, Serbia
e-mail: edina.avdovic@pmf.kg.ac.rs

A new coumarin N-acylhydrazone derivative (E)-2,3-dihydroxy-N'-(1-(2-oxo-2H-
chromen-3-yl)ethylidene)benzohydrazide (Figure 1) was synthesized by the reaction of 3-
acetylcoumarin (0.001 mol) and 2,3-dihydroxybenzohydrazide (0.001 mol) [1]. This
compound was obtained in excellent yield (95%) in the presence of molecular iodine as
catalyst in ethanol and at room temperature for 30 min. Once the reaction was completed,
the pure product was izolated only by filtration. After recrystallization from hot ethanol,
light brown single crystals were obtained. The structure of the obtained compound was
confirmed using X-ray structural analysis. Crystallographic data: crystal dimensions 0.24
x 004 x 004 mm’, a = 44116(4) A, b = 17.2748(15) A,
c=23844(2) A, a=90°B3=90°y=90°, V=1817.1(3) A>, Z=2, px = 1.434 g/cm?’,
#=0.971 mm, R1 =0.0353, wR2 = 0.0779.

Figure 1: The crystal structure of (E)-2,3-dihydroxy-N'-(1-(2-oxo-2H-chromen-3-
yl)ethylidene)benzohydrazide

[17 A. Pangal, J. A. Shaikh, G. Muiz, V. Mane, K. Ahmed, Int. Res. J. Pharm., 4 (2013)
108-110.

This work was supported by the Serbian Ministry of Science, Technological Development
and Innovation (Agreement No. 451-03-68/2022-14/200378).
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MAJIE CTPYKTYPHE MOJU®UKALIMUJE MOT'Y TOBECTH 10
INOTIIYHO PA3/IMUUTUX UHTEPMOJIEKYJICKUX
HNHTEPAKIINJA:

CJIYYAJ ®EPOLLEHUJ N-ALINJI ITUPA3OJIMHA

I'. A. Boraanosuh 2, C. B. Hosakosuh ?, 3. Parkosuh ° C. Jb. Maruh °®,
J. Mymkumwa ®

@ Jlabopamopuja 3a meopujcky uzuxy u ¢usuxy konoensosane mamepuje, Hucmuniym
3a Hykneapue Hayke "Bunua'- Hncmumym 00 Hayuowannoz 3Hauaja 3a Penybnuky
Cpoujy, Yuueepsumem y bBeozpady, Beozpad, Cpbuja; ° Henapmman 3a xemujy,
Ipupoono-mamemamuuxu paxynmem, Yuusepzumem y Kpaeyjesyy, Padoja /lomanosuha
12, Kpaeyjesay, Cpbuja;, ° llenapmman 3a Hayky, Hucmumym 3a ungopmayuone
mexnonozuje, Yuusepsumem y Kpaeyjeeyy, Josana Lleujuha 66, Kpazyjesay, Cpbuja
e-mail: goranb@vin.bg.ac.rs

Cepuja HOBHX (PepOLICHIII-IIUPA30JIMHA j¢ JOOUjeHA Y PeaKlUju (epOICHUI-XaTKOHA
U BHUXOBHUX aHAJIOra, ca XUAPa3uH-XUIPATOM y TMPHUCYCTBY oiarosapajyhe kapOOKCHIIHE
kucenune. CTpyKTypHa aHaiIn3a MoHOKpHcTaia N-popmmi, N-atetnn [ 1] u N-riporaHoun
JleprBaTa NHUpa3oJIMHa yKasajla je Ha MHTEPECAaHTHY CHOCOOHOCT OBHX jEIHILCHA Ja
(opmupajy BeoMa pa3IMUMTE WHTEPMOJICKYJICKE WHTEPAKIHje, YHIPKOC H3PaXKEHO]
CTPYKTYpHO] cimaHocTd. Mehy 28 nmmepa ca eHeprujom crabwimmsanyje, Eror < —15
kJ/mol [2], bopmupaHuX y OBEe YSTHPH KPUCTATHE CTPYKTYpE, HUjeIaH AUMep HUje HCTH
3a OWII0 Koju map cTpykTypa. Takole, He MOCTOjH WHTEpaKIHja Koja je WIACHTUYHA 10
cacTaBy 3a CBE YETHPH CTpyKType. OBH pe3yiITaTu yKasyjy Ha H3y3eTHY (IeKCHOMIHOCT
depouennn N-aiun nupaszoiuHa y (OPMHpay HHTEPMOJICKYJICKHX HWHTEPaKIHja.
Jenumema nokasyjy CIMYHY aHTHOKCHIATHBHY aKTHBHOCT, YIIOPEIUBY Ca KBEPLIETUHOM.
CnnyHa aKTHBHOCT OBHX IMUPA30JIMHA CE MOXKE 00jaCHUTH HUXOBOM MPHIaroasbuBonihy
3a pa3In4nuTe HHTEPMOJICKYJICKE HHTEPAKIIHU]E.

[1] A. Burmudzija, J. Muskinja, Z. Ratkovi¢, M. Kosani¢, B. Rankovi¢, S. B. Novakovi¢, G. A.
Bogdanovié, Inorg. Chim. Acta., 471 (2018) 570-576.

[2] P. R. Spackman, M. J. Turner, J. J. McKinnon, S. K. Wolff, D. J. Grimwood, D. Jayatilaka, M.
A. Spackman, J. Appl. Cryst., 54 (2021) 1006-1011.
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SMALL STRUCTURAL MODIFICATIONS CAN RESULT IN
COMPLETELY DIFFERENT INTERMOLECULAR
INTERACTIONS: A CASE OF
THE FERROCENYL N-ACYL PYRAZOLINES

G. A. Bogdanovi¢ #, S. B. Novakovi¢ ?, Z. Ratkovi¢ ®, S. Lj. Mati¢ ¢, J. Muskinja

@ Laboratory of Theoretical Physics and Condensed Matter Physics, Vinca Institute of
Nuclear Sciences - National Institute of the Republic of Serbia, University of Belgrade,
Belgrade, Serbia;, * Department of Chemistry, Faculty of Sciences, University of
Kragujevac, Radoja Domanovica 12, Kragujevac, Serbia; © Department of Sciences,
Institute for Information Technologies, University of Kragujevac, Jovana Cvijica bb,
Kragujevac, Serbia

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

The series of new ferrocenyl pyrazolines have been synthesized by the reaction of
ferrocenyl chalcones and their analogues with hydrazine hydrate in the presence of
corresponding carboxylic acid. Single-crystal X-ray crystallographic analysis of N-formy],
N-acetyl [1] and N-propanoyl pyrazoline derivatives revealed interesting ability of these
compounds to form very different intermolecular interactions, despite their pronounced
structural similarity. Amongst 28 dimers formed in four crystal structures with the
stabilization energy E < —15 kJ/mol [2], not a single dimer is the same for any pair of
structures. Also, there is no interaction which is identical in composition for all four
structures. These findings demonstrate the exceptional flexibility of ferrocenyl N-acyl
pyrazolines in formation of intermolecular interactions. The compounds show similar
antioxidant activity, comparable to quercetin. The similar activity of these pyrazolines can
be explained by their flexibility for different intermolecular interactions.

[1] A. Burmudzija, J. Muskinja, Z. Ratkovi¢, M. Kosani¢, B. Rankovi¢, S. B. Novakovi¢, G. A.
Bogdanovié, Inorg. Chim. Acta., 471 (2018) 570-576.

[2] P. R. Spackman, M. J. Turner, J. J. McKinnon, S. K. Wolff, D. J. Grimwood, D. Jayatilaka, M.
A. Spackman, J. Appl. Cryst., 54 (2021) 1006-1011.
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ITAPAJIEJIHO-CMAKHYTE HHTEPAKIIUJE UBMEDBY Ss
IMPCTEHOBA Y KPUCTAJIHUM CTPYKTYPAMA:
CBEOBYXBATHA TEOPUJCKA CTYIUJA

. C. Kperuh?, B. b. Menakosuh 2, U. C. Besbkosuh °

@ Vuueepsumem y beoepady — Xemujcku paxynmem, Cmyoenmcxu mpe 12-16, 11000
Beozpao, Cpouja, ° Yuusepsumem y Beozpady — Hncmumym 3a xemujy, mexHono2ujy u
memanypeujy — Hnemumym 00 nayuonannoe snauaja 3a Penyoauxy Cpoujy;

e-mail: ivana.veljkovic@ihtm.bg.ac.rs

HekoBanentHe uHTepakiuje uaMely Sg Moniekyna cy mnpumeheHe y KpUCTaTHUM
CTpYKTypama noxpameHuM y KemOpuukoj 6a3u crpykrypHux nojaraka (CSD) xao u 'y
6a3m momaraka HEOPraHCKUX KpucTamHuX cTpykrypa (ICSD). Ananmsa reoMeTpujcKux
mapamMeTapa je mokasajia 1a y OBHM KPHCTAHUM CTPYKTypama Sg MOJICKYTH 3ay3UMajy
mapajeTHO-CMaKHyTy OpHjeHTaIlljy Kao INTO je Tmpuka3zaHo Ha ciuiu |. OBakaB
MmehycoOuu mnosoxkaj Sg mpcTeHoBa J0BOAM 10 (opMmHpama cliojeBa y Kojuma IocToje
CTEKMHT MHTepaKiuje u3Mel)y SgnpcreHosa.
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Crnuka 1. [TapanemHo-cMakHyTe HHTEpaKIHje n3Mel)y SgmpcTeHoBa y a) KPUCTATHO]
ctpykrypu HEHMOY u 6) jenumemy Cl3SgSb (ICSD ID: 35741).

KBanTHOXEeMHjCKM TpopadyHH IMOTBphyjy nHa mapaiieiHo-CMakHyTa OpHjeHTaluja
Npe/ICTaBIba HajcTaOMITHI]y TeOMETPH]y 3a JBa Sg Mosiekyna. MHTepakuuja y Sg aumepy
je Beoma jaka ca eHeprujoM ox -8.70 kcal/mol, uzpauynato na CCSD(T)/CBS Hugoy.
SAPT 2+(3) ananu3a JeKOMITO3UIIMjE€ CHEPTHje je IMOoKas3aja Ja je JUCIep3uja TIaBHa
npuBiIayHa cuia uzMmelhy aBa Sz MOJeKyJa JOK je NOMPHHOC ENEKTPOCTAaTHUKe Takole
3HaYajaH.

OBo wucTpaxkmBame je (HUHAHCHjCKH MOIpKAaHO O cTpaHe MuUHHCTapcTBa Hayke,

TEXHOJIOIIKOT pa3Boja u mHoBanuja Pemyommke Cp6uje (yroBop Op: 451-03-47/2023-
01/200026 n 451-03-47/2023-01/200168).
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PARALLEL-DISPLACED INTERACTIONS BETWEEN
Ss RINGS IN CRYSTAL STRUCTURES: COMPREHENSIVE
THEORETICAL STUDY

D. S. Kreti¢ 2, V. B. Medakovi¢ %, L. S. Veljkovié ?

@ University of Belgrade — Faculty of Chemistry, Studentski trg 12-16, 11000 Belgrade,
Serbia, " University of Belgrade — Institute of Chemistry, Technology and Metallurgy —
National Institute of the Republic of Serbia, Njegoseva 12, 11000 Belgrade, Serbia;
e-mail: ivana.veljkovic@ihtm.bg.ac.rs

Noncovalent interactions between Sg molecules have been observed in crystal
structures obtained from the Cambridge Structural Database (CSD) and the Inorganic
Crystal Structure Database (ICSD). Analysis of geometric parameters shows that Sg
molecules adopt a parallel-displaced orientation in these crystal structures, as presented in
Figure 1. This relative position of the Sg rings results in the formation of layers consisting
of stacking interactions between the Sg rings.

L «::‘ Ho e S
KT Ao e I Bt
P Yy g oy e o ;
N "] A o ot W v
bR o R e D e
'gw"‘" .g:i 'r-;\;’l“ o Py e, n ‘r".-a-gﬂ"’
Ba W gn W t "’T«_- e
¥ e
L X ¢
X ~ b)

Figure 1. Parallel-displaced interactions between Sgrings in a) HEHMOY crystal
structure and b) Cl3SgSb compound (ICSD ID: 35741).

Quantum chemical calculations confirm that the parallel-displaced orientation
represents the most stable geometry for two Sg molecules. The interaction in Sg dimer is
very strong with an energy of -8.70 kcal/mol, calculated on CCSD(T)/CBS level.
According to the energy decomposition analysis using the SAPT 2+(3) method, the
dispersion force is the main attractive force between two Ss molecules, while the
contribution of electrostatics is also significant.

This research has been financially supported by the Ministry of Science, Technological

Development and Innovation of Republic of Serbia (Contract No: 451-03-47/2023-
01/200026 and 451-03-47/2023-01/200168).
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CHUHTE3A U KAPAKTEPU3AIINJA KOMIIVIEKCA Mn(Il) CA
KOHAEH3ALIMOHUM ITPOU3BOAOM
2-AIETUWITHUA30JIA U THOCEMUKAPBA3UIA

M. Jesropuh 2, A. Tlepeny % , M. Illymap Pucrosuh *, M. Casuh ',
. Mutuh?, H. CreBanoBuh ®

4 Hnosayuonu yewmap Xemujcxoe paxyimema 0.0.0., Cmydewmcku — mpe
12-16, 11000 Beozpao, Cpbuja; ° Daxynimem 3a xemujy u XeMmujcKy mexuoioujy,
Yuueepsumem y Jbyomanu, Beuna nom 113, 1000 Jbybomana, Crosenuja;
¢ Vuusepsumem y beoepady - Xemujcxu paxynmem, Cmyodenmcku mpe 12-16, 11000
beoepao, Cpouja; © Yuusepsumem y beoepady - HXTM, Llenmap 3a xemujy, Hhezcowesa
12, 11000 beoepao, Cpouja

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

Y  peakmmjm  smrasga HL,  (E)-2-(1-(Tma3on-2-mn)eTHiuneH ))Xuapa3ns- 1 -
kapbotroamu, ca MnCly-4H>O y Mosickom ojiHocy 1 @ 1y cMern metaHou/Bojia 100ujeH
je xomrutekce 1, ommre dopmyne [MnL,]. Kommieke 1 kpucranuiie y TPUKIMHUIHOM
KPHCTAJTHOM CHCTEMY IMpocTOpHe rpyne P—1. AcumerpuyHa jeanHuIa Komiuiekca 1
cacToju ce oj JaBa Kpucraiorpadcku He3aBHCHA MoJieKysa komiuiekca [Mnl;]. Jon
Mn(II) je XexcakoOpAMHOBAaH MPEKO J1Ba TPHICHTATHO JEMPOTOHOBAHA JIMTAHAA Koja
caapxxke NNS noHopcku ceT aroma. ['eomeTpHja OKO IICHTPATHOI METAJIHOI jOHA je
HCKpHBJbCHA TpUroHaNHA-TIpu3Ma (Cruka 1).

Crnuka 1. Monekyscka cTpykTypa komruiekca 1.
3axeannuya: OBaj mpojekar je ¢uHaHcupaH of crpaHe Ponpa 3a Hayky PemyOimke

Cpbuje, #7750288, Tailoring Molecular Magnets and Catalysts Based on Transition Metal
Complexes — TMMagCat.
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SYNTHESIS AND CHARACTERIZATION OF Mn(II) COMPLEX
WITH THE CONDENSATION PRODUCT OF
THIOSEMICARBAZIDE AND 2-ACETYLTHIAZOLE

M. Jevtovié ?, A. Pevec ?, M. Sumar Ristovi¢ ¢, M. Savi¢ ¢, D. Miti¢ ?, N. Stevanovi¢ ¢

@ Innovative Centre of the Faculty of Chemistry Itd., Studentski trg 12-16, 11000 Belgrade,
Serbia, * Faculty of Chemistry and Chemical Technology, University of Ljubljana, Vecna
pot 113, 1000 Ljubljana, Slovenia; © University of Belgrade - Faculty of Chemistry,
Studentski trg 12-16, 11000 Belgrade, Serbia; ¢ University of Belgrade - ICTM,
Department of Chemistry, Njegoseva 12, 11000 Belgrade, Serbia

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

The reaction of the HL ligand, (E)-2-(1-(thiazol-2-yl)ethylidene)hydrazine-1-
carbothioamide, with the metal salt MnCl, 4H,O in a molar ratio 1:1 in methanol/water
mixture results in the formation of bis Mn(I) complex (2) with composition [MnLs,].
Complex 1 crystallizes in the triclinic crystal system with space group P—1. The
asymmetric unit of 1 consists of two crystallographically independent [Mn(L),] complex
molecules. The Mn(Il) ion is hexacoordinated with two tridentate ligands L through NNS
sets of donor atoms. The geometry around the Mn is described as a distorted trigonal prism

(Fig. 1).

Figure 1. Molecular structure of complex 1.
Acknowledgment: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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CTPYKTYPHA CBOJCTBA KEPAMMUMKE BiFeO; JOIIMPAHE
JIJAHTAHOM U HIUPKOHUJYMOM

A. Pagojkosuh 2, 1. Jlykosuh T'oanh ?, H. Josuh Opcunu 5 H. Huxosuh ?

4 Unemumym 3a mynmuoucyuniuHapia ucmpaicusarea, Knesza Buwecnasa la, beoepao,
Vuueepsumem y Beozpady, Penyénuxa Cpéuja; ° Hncmumym 3a nykieaphe nayke
"Bunua" - Hncmumym 00 Hayuonannoe 3uayaja 3a P. Cpoujy, Muxe Ilemposuha Anaca
12-14, Bunua, Penyonuxa Cpbuja

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

busmyr-deput (BiFeOs;) je jeman o Hajuemihe mpoydaBaHuX MyJITH(EpOUKA KOjU
HCTOBPEMEHO HCIIOJbaBa M (PEPOCICKTPUYHO U aHTU(EpOMarHeTHO ypeheme Ha COOHO)
Temriepatypu. Mehytum, Bennka cTpyja mypemwa, noremkohe y nooujamy yucre dase u
MOPO3HOCT KepaMuKe Cy HEKH O]l HejocTaTaka Koju CIpevyaBajy IIMpY MPUMEHY OBOT
Mmarepujana. [lo caga cy ypahena MHOTa HcTpaknBamba Kako OM ce 000JbIIana CBOjCTBA
BiFeO;, Omino nenMMUYHOM 3aMEHOM KAaTjoHa, OWJIO MPUMEHOM Pa3MYUTHX METOoJa
CHHTE3e.

Bekrop crioHTaHe (hepoenekTpudHe monapusanyje BoryMmuHo3Hor BiFeO; mokiama ce
ca jemanMm ox [111] mpaBara mepoBCcKuUTHE CTPYKType (mpocTopHa rpyma R3c). [IpaBan
moyapu3aije ce Moke nmpoMeHuTH 3a 180°, 109° u 71°. [Tobospmame GpepoeneKTPUIHNX
cBojcraBa BiFeO; moxe ce moctuhu oxrosapajyhum monmpameM y3opaka. Y 0BOM pamy
NPUKA3aHKU Cy PE3yJITaTH Jomupama kKepamuke BiFeO; mantanom (ma mectuma Bi*") u
nupkoHujymMmoM (Ha Mectuma Fe*"). Cepuja om meBeT y3opaka ca OYEKHBAHOM
crexuomerpujom BijLaFei,Zr,Os35, 32 x = 0; 0,10 wm 0,15 u y = 0; 0,002 umum 0,01,
CHUHTETHCAHA je METOJOM OTIapaBama BOJEHOr pactBopa coiu Mmertana Ha 80 °C.
[pexypcopcku npaxou cy omxkapenu Ha 650 °C Tokom 3 cara, a 10OMjeHH KepaMUYKH
MpaxoBH IPECOBAaHM W CHHTepoBaHM Ha Temneparypama usmehy 780 °C u 835 °C.
Rietveld-oBa mertona je kopuiiheHa 3a yTaumaBame IUPpPaKTOrpaMa CHHTEPOBAHUX
y3opaka u Jobujarbe MH(OpPMaIMja O HHXOBO] KPUCTAIHO] CTPYKTypu. Pesynraru cy
MOTBPIMIIM JIa IONHpae JanTanoM 3a x = 0,10 craduinsyje CTpyKTypy NepOBCKUTA U HE
J103BoJbaBa (opmupame Apyrux dasa. Jlase nosehame canpikaja manrana Ha x = 0,15
MHHLMPA TIpelia3ak KpUCTalHe CTPYKType u3 pomboenapcke (1m.r. R3¢) y opropoMOnuHy
(n.r. Pnma) dazy. Jlenuvuana 3amena jona Bi** jonnma La®* y nonoxajuma 6a 1oBoau
710 KOHTPAKIMje KPUCTAJHE PENIETKE, JOK JeNMMUYHa 3ameHa jona Fe’™ jomnma Zr*
oo 1o moBehama mapaMerapa pemerke. Yrmosu usmelhy Bi-Fe-Bi jona, kao u katjon-
KaTjOH pacTojara MOTY OMTH KOPEIMCAHN Ca PEMaHSHTHOM TOJIApU3aIlijoM 300T Jera cy
npahenn y ucnmtuBaanM cucremuma BiFeOs.
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STRUCTURAL PROPERTIES OF BiFeO; CERAMICS DOPED
WITH LANTHANUM AND ZIRCONIUM

A. Radojkovi¢?, D. Lukovié¢ Goli¢ *, N. Jovi¢ Orsini®, N. Nikoli¢ ?

@ Institute for Multidisciplinary Research, Kneza Viseslava la, Belgrade, University of
Belgrade, Serbia; " VINCA Institute of Nuclear Sciences - National Institute of the
Republic of Serbia, University of Belgrade, P.O. Box 522, Belgrade, Serbia

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

Bismuth ferrite (BiFeOs) is one of the most studied multiferroic materials due to its
unique property of having both ferroelectric and antiferromagnetic ordering at room
temperature. However, high leakage current, difficulties with pure phase synthesis and
porosity of bulk ceramics are some of the drawbacks that still prevent it from being
practically applied. Up to now, many investigations have been conducted to improve
BiFeO; multiferroic properties, either by cation substitutions at the Bi** or Fe** site, or by
applying various synthesis methods.

The spontaneous ferroelectric polarization in bulk BiFeOs lies along one of the [111]
directions of the perovskite structure (space group R3c). The direction of the polarization
can be switched by 180°, 109° and 71°. For the improvement of the ferroelectric properties
of BiFeO3, numerous doping strategies have been demonstrated. In this paper, co-doping
of bismuth ferrite ceramics with La (at Bi-site) and Zr (at Fe-site) was performed. A series
of nine samples with the expected stoichiometry BiiLaFe,Zr,O3.s, for x = 0, 0.10 or
0.15 and y = 0, 0.002 or 0.01, were synthesized by a method of hydro-evaporation of
water-soluble metal salts at 80 °C. The precursor powders were calcined at 650 °C, and
the obtained ceramic powders were pressed and sintered at temperatures between 780 °C
and 835 °C. The Rietveld method was used to refine the XRD patterns of the sintered
samples and obtain information about their crystal structure. The results confirmed that
doping with lanthanum for x = 0.10 stabilize the perovskite structure and does not allow
the formation of secondary phases. Further increasing of lanthanum content to x = 0.15
initiates the transition of the crystal structure from the rhombohedral (S.G. R3c) to the
orthorhombic (S.G. Pnma) phase. The substitution of Bi*" ions by La®" ions at 64 sites in
the perovskite lattice leads to the contraction of the lattice, while the substitution of Fe3*
ions with Zr*" ions at 6a sites brings to the increase of the lattice parameters. Attention
was paid to the angles formed between Bi-Fe-Bi ions, as well as the values for cation-
cation distances in the unit cell, to see if they can be correlated with the polarization in
studied BiFeOj; systems.
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TEOPHUJCKO ITPOYYABAIBE Se'Se UTHTEPAKIIUJA Y
KPUCTAJIHUM CTPYKTYPAMA

H. C. Besbkosuh ?, JI. C. Kperuh *, JI. 7K. Besbkosuh ?

@ Vnueepsumem y beoepady - Hncmumym 3a Xemujy, mMexHono2ujy u Memanypeujy,
Hbezowesa 12, Beozpao, Cpbuja; ° Yuusepsumem y beoepady - Xemujcku ¢paxynmem,
Cmyoenmcku mpe 12-16, Feoepao, Cpouja

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

XarnkoreHa Besa je 1oceOHa BpCTa HEKOBAJCHTHUX MHTepakiyja niMel)y mosurueHo
HAEJIEKTPUCAHUX PErHOHa XAJIKOI'€HHX aToMa KOjH C€ 30BY O-LIyIUBMHE W HETaTHBHO
HaeJICKTPUCAHUX peruoHa apyror aroma [1]. Xamkorene Be3e y OpraHoCeICHH]YMCKUM
jeIMmBbehUMa UMajy 3HA4ajHy YJIOTY y XeMHjH, OMOXEMHUJH U KPUCTAIHOM HHKCHEPCTBY.
Haxo cy ymepeHo jake, OBE MHTEpaKIHje UMajy KJbYUHY YJIOTY Yy OJpKaBamy CBOjCTaBa
HaHOMaTepHjaia Ha 0a3u ceniena [2]. [Topen Tora, HeaBHE CTyaMje Cy MOKa3aje J1a OBe
MHTEPAaKIMje MOTY OMTH O] CyIITHHCKOT 3Ha4aja 3a OMOJIONIKY aKTHBHOCT MHOTHX JIEKOBa
Koju caapke ceieH [2]. OBne je mpelcTaBibaHa JeTajbHA aHAJM3a KPUCTAIOrpad)CKuX
nojiataka y KOMOMHaIMj1 ca KBAaHTHOXEMH]CKUM TIpopayyHnMa 3a SeSe UHTepakiuja y
KPHCTaJTHUM CTPYKTypama OpraHOCEeIeHH]YMCKUX jennmena. Amnanuza
KpucTtanorpadckux Imojaraka je rokaszaja Ja je y BehMHM aHanm3mpaHWX CTpYKTypa
opujentamja CH>-Se-X ¢parmenara antumapanenna. Ha ocHoBy oBuX pesynrara
oabpany cMo TeT MOJIeT CHCTeMa M KOPUCTHIIN UX 33 aHAJN3y AEKOMIIO3HIIN]Ee CHEPTH]je
WHTEpakIyja. Pe3ydaratu cy mokasamu Oa eHepruju Se~Se WHTEpaKiHja HajBHIIe
IOTIPHHOCH ~ AWcriep3wja. Pesynratm  Takol)e cCyrepumry 3Ha4dajaH  JTOTPHHOC
EJIEKTPOCTATUYKE KOMIIOHEHTE KOja MOXKE MOACCUTH TeoMeTpHjy Se~Se MHTepakiuja.
OBU pe3ynratu MOTy JONPHHETH OOJbeM pa3zyMeBamy MNpPUpPOJie M CBOjcTaBa Se-Se
MHTEpaKija u noMohu y An3ajHy Marepujajia Ha 6a3u cejeHa.

[1] C. B. Aakeroy, D. L. Bryce, G. R. Desiraju, A. Frontera, A. C. Legon, F. Nicotra, K.
Rissanen, S. Scheiner, G. Terraneo, P. Metrangolo, G. Resnati, Pure Appl. Chem., 91
(2019) 1889-1892.

[2] L.Vogel, P. Wonner and S. M. Huber, Angew. Chem. Int. Ed., 58 (2018) 1880—1891.

3axBanauna: McrpaxknBame je GPMHAHCH]CKH MOIPKaHO O] cCTpaHe MUHUCTapCTBa HAyKe,

TEXHOJIOIIKOT pa3Boja U nHoBanuja Pemybmmke Cpbuje (Yroopu 6p.: 451-03-47/2023-
01/200026; 451-03-47/2023-01/200168)
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THEORETICAL STUDIES OF Se'Se INTERACTION IN
CRYSTAL STRUCTURES

I. S. Veljkovié %, D. S. Kreti¢ ®, D. Z. Veljkovi¢

@ University of Belgrade-Institute of Chemistry, Technology and Metallurgy, Njegoseva
12, Belgrade, Serbia ;® University of Belgrade-Faculty of Chemistry, Studentski trg 12-
16, Belgrade, Serbia

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

Chalcogen bonding is a special type of non-covalent interaction between positively
charged area of chalcogen atom called -hole and negatively charged area of other atom
[1]. Chalcogen bonds in organoselenium compounds have a significant role in chemistry,
biochemistry, and crystal engineering. Although moderately strong, these interactions are
known to play a crucial role in maintaining the properties of selenium-based nanomaterials
[2]. In addition, recent studies have found that these interactions might be essential for the
biological activity of many selenium-containing drugs [2]. Here we presented a detailed
analysis of crystallographic data combined with quantum chemical calculations of Se~Se
interactions in crystal structures of organoselenium compounds. The crystallographic data
analysis showed that in majority of analyzed crystal structures orientation of CH,-Se-X
fragments is antiparallel. We selected five model systems based on the results of analysis
of crystal structures and used them to perform the energy decomposition analysis. The
results showed that dispersion contributes the most to the energy in SeSe interactions.
Results also suggest that the contribution of the electrostatic component is also significant
and may tune the geometry of Se~Se interactions. These results may contribute to a better
understanding of the nature and properties of Se--Se interactions, and aid in the design of
selenium-based materials.

[1] C. B. Aakeroy, D. L. Bryce, G. R. Desiraju, A. Frontera, A. C. Legon, F. Nicotra, K.
Rissanen, S. Scheiner, G. Terraneo, P. Metrangolo, G. Resnati, Pure Appl. Chem., 91
(2019) 1889-1892.

[2] L.Vogel, P. Wonner and S. M. Huber, Angew. Chem. Int. Ed., 58 (2018) 1880—1891.

Acknowledgment: This research has been financially supported by Ministry of Science,
Technological Development and Innovation of Republic of Serbia (Contract No: 451-03-
47/2023-01/200026; 451-03-47/2023-01/200168)
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Hocmepcxa caonuimerod

YJOI'A CTPYKTYPHUX MOTUBA Y U3I'PAIIbUA
CYIIPAMOJIEKYJICKE APXUTEKTYPE
3-(4-TERC-BYTUJIBEH30UJT)-1,3-
-TAA3ACIIMPO[4.5| IEKAH-2,4-TUOHA

A Jlasuh 2 JI. Papgosamosuh %, J. Poram ° I. Jammh ® W. Bophepuh =

H. Tpumosuh °

@ Vnusepsumem y beoepady, Hnosayuonu yenmap Texnonowko-wemanypuwikoe gaxynmema,
Beozpao, Cpbuja; ° Yuusepsumem y beospady, Texnonowko-vemanypuwiu ¢arynmem,
beozpao, Cpouja; ¢ Vuusepsumem y bBeospady-Hucmumym 3a xemujy, mexHono2ujy u
memanypeujy, Hncmumym 00 nayuonajuoe snauaja 3a Penyonuxy Cpoujy, beoepad, Cpouja

e-mail: ntrisovic@tmf.bg.ac.rs

[poy4aBaHo jemumebe (crmka 1) cuHTeTHCAaHO je Tonasehu o1 rmkioxekcanoHa bydaepep-
BeprcoBoM peaxiifjoM M HaKHAJIHUM aljiIOBaEmEM JI00MjEHOT CIIMPOXHAAHTOMHA. M3rpaama
KPHCTAIHE CTPYKTYpPE OBOI jeAMIbCH-A MPOyYaBaHa je ca acreKkTa JONPHUHOCA jeAHOCTABHHUX
JIMMEPHHX MOTHBA KOjH CE YCIIOCTABIbajy MPEKO PA3IMUUTUX HHTEPMOJICKYJICKUX HHTEpaKIIHja.

Cauxka 1 ORTEP npuka3
[[1171:39: 30
Figure 1 ORTEP drawing
of the compound.

VIHTepMoneKysicke MHTEepakKije JONaTHO Cy NpoyvaBaHe
nomohy Xwupmdenioux nospumHa u 2J] rpaduuxnx
NpHKa3a OTHCaKa HHTepakuuja. KpucramHa CTpyKTypa,
HanMe, 3aJpykaBa MOTHB KOjH ce decTo cpehe Kof reprBara
XUJaHTOMHA, Y KOME Cy JiBa HHBEP3aHO OpHjeHTHCaHA
MoJiekyJia nosesana napom N-H---O BogonnuHmx Besa. OBaj
MOTHB (h)OpMHUpa JiBa THIIA JBOCTPYKHX JiaHAIla, KOJU JaJbe
rpage cnoj (cimka 2). Ocum  Tora, cmabe C—H---O
MHTEpaKIMje 3aje/THO ca UCTIEP3NOHIM HHTepaKifjama (77-7
U xuapodoOHe MHTEepaKije) HASHTU(UKOBAHE Cy Y OBOj
KPHUCTAITHOj CTPYKTYPH.

Kpucmanoepaghcku nooayu: CioH24N>03,
M, = 328,4, TPUKIIMHIYAH CHCTEM, TIPOCTOpHA Trpyma P-1,
a=6,2810(2), b=12,0586(4), c=12,1852(5) A,
a="77,624(3), £=281,039(3), y=79,111(3) °,

V=87881(6) A3, Z=2, F(000)=352, px=1,380gcm>,
U(MoKa) =0,084 mm'.  Vraumasame ca F? (220
napamerapa) faio je R = 0,0520, wR, =0,1199, §=1,033 3a
cBe mozatke u R; =0,0443 3a 3232 youenux peduickcuja ca

1>20(1).
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ROLE OF STRUCTURAL MOTIFS IN FORMATION OF THE
SUPRAMOLECULAR ARCHITECTURE OF
3-4-TERT-BUTYLBENZOYL)-1,3-DIAZASPIRO[4.5]DECANE-24-
-DIONE

A Lazi¢ % L. Radovanovi¢c * J. Rogan ° G. Janji¢ ¢, I Dordevi¢ ¢,
N. TriSovi¢

@ University of Belgrade, Innovation Centre of the Faculty of Technology and Metallurgy,
Belgrade, Serbia; ® University of Belgrade, Faculty of Technology and Metallurgy, Belgrade,
Serbia; © University of Belgrade - Institute of Chemistry, Technology and Metallurgy, National
Institute of the Republic of Serbia, Belgrade, Serbia

e-mail: ntrisovic@tmf.bg.ac.rs

The title compound (Figure 1) was prepared from cyclohexanone in the Bucherer-Bergs
reaction, followed by acylation of the obtained spirohydantoin. Formation of the crystal structure
of this compound was analysed in terms of a number of simple dimeric motifs which are
associated with different intermolecular interactions. The crystal structure retains the motif
commonly found in hydantoin derivatives, where two molecules related by inversion are linked
by a pair of N-H--*O hydrogen bonds. This motif'is involved in two types of double chains, which
further form a layer (Figure 2). Intermolecular interactions were also investigated using Hirshfeld
surface analysis and 2D fingerprint analysis. Weak C—H---O interactions together with the
dispersion interactions (z-7 and
hydrophobic) as the source of
attraction are identified in this
crystal structure.

Crystal data: Ci9H2N20s,
M, = 3284, triclinic system,
space group P—1, a = 6.2810(2),
b = 12.0586(4), ¢ = 12.1852(5)
A, a=77.624(3), f = 81.039(3),
y="T9.111(3) °, V = 878.81(6)
A, Z = 2, F000) = 352,
px = 1380 g cm, u(MoKa) =

Figure 2 Formation of a layer within the crystal = 0.084 mm™. The refinement
structure of the spirohydantoin derivative. on F? (220 parameters) yielded
Cauxka 2 ®opmuparse 2] cioja y kpuctainHoj cTpyktypu R, = 0.0520, wR, = 0.1199,
JilepuBarta CMpOXHUIaHTONHA. S = 1.033 for all data, and
Ry = 0.0443 for 3232 observed

reflections with 7> 2a(J).
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CYIIPAMOVJIEKYJICKH IPUCTYII BOJEILY:
KPUCTAJIHO TAKOBAIBE A30 ITMPUTOHCKE BOJE

A. Mamyuaosuh ? JI. Pagosamosuh 2 J. Jlahapesuh 5 A. Jlasmh 2,
H. Tpumosuh %, J. Poran %, I. Mujun°

@ Unosayuonu yenmap Texnonowxo-memanypuxoe haxyimema, Ynugepsumem y
Beozpady, Kapueeujeea 4, beoepao, Cpéuja; ° Yuueepsumem y beozpady,
Texnonowxo-memanypuiku gaxyimem, beoepad, Cpouja

e-mail: amasulovic@tmf.bg.ac.rs

Peakmyja a3o kymioBama oMoryhasa Jlaky CHHTE3y HH3a MOJIEKyJa ca Pa3IdiUuTUM
CBOjCTBHMA, IIITO YHHU a30 00je HajpacIpoCTpameHIjIM KoopanTiuMa. [lopen mpumene
a3o 0oja y TEKCTWIIHO] WHIYCTPHjH, TPUMEHYjy Cc€ W KOJX MPOM3BOJA HANPEIHUX
TexHojoruja. Takolhe, mo3Hara cy u 1o CBOjOj M3BaHPEJHO] OMOJIOIIKO] aKTUBHOCTH.
[MpucyctBo jesrpa mupuanHa 3HauYajHO MoOOJbIIABA 000jeHE W IMOCTOJaHOCT 0oja.
CynpaMoJIeKyJICKUM ~TIPUCTYIIOM 00jallikbaBajy Cce HWHTpa- W HHTEP-MOJIEKYJICKEe
MHTEpakLyje, mro omoryhasa 0oJbe pazymMeBame HHTEpaKiuja u3mel)y 00ja 1 TeKCTHITHOT
BnakHa [1].

VY oBom pagy nobujen je 5'-(2-(2,6-nmuxnopdennn)xuapason)-4'-metuin-2',6'- 1nokco-
1',2',5',6'-rerpaxunpo-[ 1,3'-Ounmmpunun]- 1 -uym-xnopun (ciamka). CTpykTypa jequmbermha
notephena je NMR, ATR-FTIR, UV-Vis choekrpockonujama H pPEHATCHCKOM
CTPYKTypHOM aHaiu30M. CynpaMoJIeKyJICKO YMpeKaBambe IIOCTHIHYTO je BOJOHHYHUM
Be3aMa, 7-MHTepaKIfjaMa, HHTEepaKIjaMa aToMa XJIopa Be3aHUX 3a (PEHMITHO je3Trpo Kao
n nHTepaknrjama Cl -joHa Koju ce Hanas3u y KpUCTAIHOj pemeTkn. OBUM HHTEepaKIijama
o0jalmeHa je 1 CliocoOHOCT Be3uBama 00je 32 TEKCTUITHO BIIAKHO.

Kpucmanoepaghecxu nooayu: CssHoeClgNgOa,
M, = 823,33, P-1, a="1,3784(15), b = 10,394(2),
c=132543) A, a=103,29(3), f=10571(3),
y=106,11(3) °, V=2887,54) A3, zZ=1,
F(000) = 420, px=1,541 gem™,
u(MoKa) = 0,537 mm™. Yraumasame ca F? (236
napamerapa) nano je R; =0,0561 u §=1,063 3a
3247 npumehenux pedauexcuja ca I > 20(J).

Crnka. ORTEP [IPUKa3 MOJIEKYJIa
azo Ooje.

[1] A. Masulovié, J. Ladarevi¢, A. Ivanovska, S. Stupar, M. Vukéevi¢, M. Kosti¢, D.
Mijin, Dyes Pigm., 195 (2021) 109741.
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SUPRAMOLECULAR APPROACH OF DYEING:
CRYSTAL PACKING OF PYRIDONE AZO DYE

A. Magulovi¢ ?, L. Radovanovi¢ ?, J. Ladarevi¢ ®, A. Lazi¢ ? N. TriSovié °,

J. Rogan ®, D. Mijin

@ Innovation Centre of the Faculty of Technology and Metallurgy, University of Belgrade,
Karnegijeva 4, Belgrade, Serbia; ® Faculty of Technology and Metallurgy, University of
Belgrade, Karnegijeva 4, Belgrade, Serbia;

e-mail: amasulovic@tmf.bg.ac.rs

The reaction of azo coupling easily provides access to a wide range of different
molecules with numerous material properties, therefore making azo dyes most widely used
colorants. Their use is not limited only on textile dyeing as it expands on usage in advanced
technology products. On the other hand, these compounds are known for their remarkable
biologial activities. Inclusion of a pyridine ring into the molecular architecture leads to a
better color properties. Supramolecular organization of azo dyes provides details on the
molecular conformation, including intra- and inter-molecular interactions in the solid
state. This information assists towards understanding of molecular properties as well as
dye—fibre interactions [1].

In this work azo coupling reaction was employed to obtain 5'-(2-(2,6-
dichlorophenyl)hydrazono)-4'-methyl-2',6'-dioxo-1',2',5',6'-tetrahydro-[ 1,3'-bipyridin]-1-
ium chloride (Figure). The molecular structure was confirmed by 'H, '3C NMR, ATR-
FTIR, UV-Vis spectroscopies and by
single-crystal X-Ray diffraction. Various hydrogen bonds, m-stacking interactions and
interactions involving chlorine substituents, as well as the chloride ion are responsible for
supramolecular organization. Furthermore these interactions were used to explain dye-
fiber afinities.

Crystal data: C34H26C1(,N304, M, = 823.33,
P-1, a="1.3784(15), b=10.394(2),
c=132543) A, a=103.293), f=105.71(3),
y=106.11(3) °, V=2887.54) A3, zZ=1,
F(000) = 420, px=1.541 gem?,
u(MoKa) = 0.537 mm'. The refinement on F?
(236 parameters) yielded R;=0.0561 and
S=1.063 for 3247 observed reflections with
1>20().

Figure. ORTEP diagram of a
molecule of the dye.

[1] A. Masulovié, J. Ladarevi¢, A. Ivanovska, S.
Stupar, M. Vukéevi¢, M. Kosti¢, D. Mijin, Dyes Pigm., 195 (2021) 109741.
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CTPYKTYPHE, MAI'HETHE U XUIIEPTEPMUJCKE
OCOBUHE HAHOYECTHUIA OKCHJA I'BOXKDBA
OBJIOKEHUX PVP CYPOAKTAHTOM

M. M. Muauh, H. Josuh Opcunn

Hucmumym "Bunua"- Ynueepzumem y beoepady, Muxe Illempoeuha Anaca 12-14, Bunua,
beoepao, Penyonuxa Cpouja
e-mail: mikac@vin.bg.ac.rs

3axBasbyjyhu cB0joj OMOKOMIATHOMIIHOCTH, HICKO] TOKCHYHOCTH, JI00P0j XEMH]jCKO)]
CTaOMJIHOCTH W OJJIMYHAM MarHeTHHM OCOOMHamMa HAaHOYECTHYHH CHUCTEMHM Ha 0asn
oxcuza reoxlha rnpezcrasibajy IIIaBHOT KaHU/IaTa 3a IPEjHOT areHca y JIeUehy MaIUTHUX
TyMOpa METOJIOM MarHeTHe xureprepMuje. Mmak, morpara 3a HAHOUYECTUYHUM TPEJHUM
areHCOM ONTHMH30BAaHIX OCOOMHA M MAKCHMAJTHE TOIUIOTHE €(PUKACHOCTH jOIII YBEK HHjE
3aBpIlICHA.

VY 0BOM pajy CHHTETHCAJIX CMO MAarHeTHE HaHOYECTHIE OKCHIa I'Bokha oOmoxeHe
HOJIMBHHWINUPOINAOHOM  KOPHCTEhM  MeTomy — KONpEeLUWNHUTalHje M3  BOACHO-
etunenraukonHor pactBopa FeCl, u FeCl; y3 NH3 kao Tanoxsor pearenca. CTpyKTypHe,
MOpPQOJIIOLIKE U MarHeTHEe 0COOMHE 100HM]EHIUX HAHOUECTUIIA HCITUTUBAHE Cy PA3INYUTHM
EKCTIIepUMEHTAIHM TEXHUKama. YTBphEHO je Ja Ccy CHHTETUCAaHE HAHOYECTHUIIC
npubmmKHO cepHOr obnnKa, mpoceyne BeauyrHe Drgy = 15 nm v ga KpucTanuuy y

CIMHENTHOj  CTPYKTypH  (TIpoCTOpHA

rpyna  Fd-3m) ca  TpOCeYHOM

4004 Field frequency, BEJIMYMHOM KpucTanuta oa 12 nm.
I igj E:z ./ MesbayepoBa  CHEKTPOCKONHja |

_smd —w—a72kH2 / napaMerap jeauHuuHe henuje  on
-E’E —=— 323 kHz /" * a=8,361 A ykasyjy Ha To Ja KpucTanHa
3 25 | / / CTPYKTYpa y30pKa 0JIroBapa CTpyKTypH
= / / jako OKCHI0BaHOT MarHeTuTa.
A / / e JloOujeHe HaHOYECTHIIE OKCHIAa TBOKNa
100 4 Cy cyneprnapaMarieTHE 1 MMajy BUCOKY
BPEIHOCT caTypaluoHe MarHeTH3aluje

X . . . . M = 81 emu/g

5 10 15 20 25 (ma 300 K). Xwuneprepmujcku

H, (kA/m) MOTEHIMjall ~ KOJOWJHOT  BOJEHOT

pacTBOpa OBMX HAHOYECTHIIA MCITUTHBAH j€ KaJIOPIMETPH]jCKUM MEPEHIMa, a Y PYHKITHjI
OJ1 BPETHOCTH jaunHe, Hy, ¥ yIeCTaHOCTH, f, IPOMEHJEUBOT MarHeTHOT 1oJka. JJoOujene
BpenHOCTH crierduyaHe arcopboBane cHare (SAR) m ILP (Intrinsic Loss Power)
napametrpa notBphyjy moryhHoct mpumene PVP-obnoxenux HaHowecTuia raoxhe
OKCHJIa y TepaIeyTCKe CBPXE.
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STRUCTURAL, MAGNETIC AND HYPERTHERMIC
PROPERTIES OF PVP COATED IRON OXIDE
NANOPARTICLES

M. M. Mili¢, N. Jovié¢ Orsini

VINCA Institute of Nuclear Sciences - National Institute of the Republic of Serbia,
University of Belgrade, P.O. Box 522, 11001 Belgrade, Serbia
e-mail: mikac@yvin.bg.ac..rs

Currently, iron oxide based nanoparticulate systems are regarded as a first choice
candidate for heat generators in magnetic hyperhtermia tumor treatment due to their
biocompatibility, low toxicity, good chemical stability, excellent magnetic properties and
facile and cheap preparation. Yet, finding the heating agent with optimized heating
properties is still an ongoing research problem.

In this work we prepared polyvinylpyrrolidone (PVP) coated magnetic iron oxide
nanoparticles (MIONs) under mild synthesis conditions using a simple co-precipitation
method from aqueous-ethylene glycol FeCl,-FeCls solution and employing NH; as a
precipitating agent. Morphology, structure and magnetic properties of the prepared
MIONSs were assessed by X-ray difractometry (XRD), transmission electron microscopy
(TEM), Mossbauer and Fourier transmission infrared (FTIR) spectroscopy, SQUID
magnetometry, and dynamic light
scattering (DLS) technique. It was found

400  Field frequency,
T / that the studied MIONs were roughly
—a—577 KHz o sperical in shape with average particle size,
—, 3004 —*—472KHz / b Drey= 15 nm and crystallized in the cubic
0 e 8 o spinel structure (S.G. Fd-3m,) with average
?E’ 2004 / */* crystallite sizes of 12 nm. Mossbauer data
= / o and the unit cell parameter of @ = 8.361 A

7 ) _a—n indicate that the crystal structure
1007 ‘4 corresponds to the one of highly oxidized
./ magnetite. Studied iron oxide
0 . . : : nanoparticles were superparamagnetic in
> x o e nature with high saturation magnetization,
M, = 81 emu/g, and zero values of
coercivity and remanence at 300 K. Heating efficiency of MIONs colloid solution was
investigated by calorimetric measurements for different values of AC magnetic field
amplitudes, Hy, and frequencies, /. Evaluated specific absorption rate (SAR) and intrinsic
loss power (ILP) values suggest potential use of PVP coated iron oxide nanoparticles in
therapeutic magnetic hyperthermia.

15
H, (kA/m)
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CHUHTE3A U KPUCTAJIHA CTPYKTYPA 3JIATO(III)
KOMILJIEKCA CA
JUMETWJI 2,2°-BUITUPUIUH-4,5-TUKAPBOKCUJIATOM

Bb. B. lautosuh ?, T. II. Auapejesuh 2, J. Kljun % I. Turel % /. II. Amanun ®,
M. U. Bypau ', b. B. 'numuh *

@ Vuueepsumem y Kpaeyjesyy, Ipupoono-mamemamuuxu gaxyimem, Hucmumym 3a
xemujy, Paooja Jomanosuha 12, 34000 Kpazcyjesay, Cpbébuja; ° Ynuusepsumem y
Jbyomanu, Daxyrimem 3a xemujy u xemujcky mexwonoeujy, Beuna nom 113, SI-1000,
Jbyomana, Cnosenuja; ¢ Vuusepszumem y Kpaeyjesyy, Uncmumym sa ungopmayuone
mexnonozuje, /lenapmman 3a npupoono-mamemamuuxe Hayke, Joeama Lleujuha 60,
34000 Kpaeyjesay, Cpouja, * Cpncka akademuja nayxka u ymemuocmu, Knes Muxaunosa
35, 11000 beoepao, Cpouja

e-mail: bojana.pantovic@pmf.kg.ac.rs

Jumernn 2,2’ -Ounupuaun-4,5-nukapookcunat (py-2py) je kopuiiheH Kao Juras 3a
cuHTe3y MoHOHYKIeapHor komiuiekca 3nata(lll), [Au(py-2-py)Cl2]PFs. Peakuuja nzmehy
K[AuCl4], py-2py u KPF; je nuzBenena y mosckom oxnocy 1 : 1,1 : 2 y cMemu eranona u
BoJie (v/v 2 : 1) na 70 °C. Cunrerucanu xomriuiekc 3inata(lll) je okapakrepucan npumMeHoM
cnexrpockonckux (IR, '"H m '3C NMR) u enekrpoxeMujckux Merona (UMKIHYHA
Bositamerpuja, CV), HOK je KpUCTajdHa CTPYKTypa ojipeljeHa MPUMEHOM pEHATCHCKE
CTPYKTypHE aHaiu3e. Y OBOM KOMIUICKCY, Py-2py JIUTaHA je OUICHTATHO KOOPIMHOBAH
3a Au(Ill) jon mpeko aBa aToma a3oTa MUPUAMHCKUX MNPCTCHOBA, JOK MpeocTasa
KOOp/AMHAIIMOHA MECTa 3ay3uMajy JBa XJOpHAo juranna. Kao pesynrat, nomasd jao
dbopmuparma KaTjOHCKE KOMILIIEKCHE YEeCTHIIC
[Au(py-2py)ClL.]", koja je Heyrpamucama xekcadmyopodocharom (PFe) kao komTpa
anjoHoM. ['eomerpuja nodujeHor komruiekca 3nara(lll) je kBagpaTHo-IIaHApHA.

Kpucranna crpykrypa [Au(py-2py)Cl2]PFs kommnexca
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SYNTHESIS AND CRYSTAL STRUCTURE OF A
GOLD1II) COMPLEX WITH
DIMETHYL 2,2°-BIPYRIDINE-4,5-DICARBOXYLATE

B. V. Pantovi¢ *, T. P. Andrejevi¢ ? J. Kljun ?, I. Turel ®, D. P. Afanin ¢,
M. L. Djuran ¢, B. D. Glisi¢ *

@ University of Kragujevac, Faculty of Science, Department of Chemistry, Radoja
Domanoviéa 12, 34000 Kragujevac, Serbia; ® University of Ljubljana, Faculty of
Chemistry and Chemical Technology, Vecna pot 113, SI-1000, Ljubljana, Slovenia; ¢
Institute for Information Technologies, Department of Science, Jovana Cvijica bb, 34000
Kragujevac, Serbia; 4 Serbian Academy of Sciences and Arts, Knez Mihailova 35, 11000
Belgrade, Serbia

e-mail: bojana.pantovic@pmf.kg.ac.rs

Dimethyl 2,2’-bipyridine-4,5-dicarboxylate (py-2py) was used as a ligand for the
synthesis of a new mononuclear gold(IIl) complex, [Au(py-2py)Cl2]PF¢. The reaction of
KAuCly, py-2py and KPFs was performed in 1 : 1.1 : 2 molar ratio in a mixture of solvents,
ethanol and water (v/v 2 : 1) at 70 °C. The synthesized gold(III) complex was characterized
by spectroscopic (IR, 'H and '3C NMR) and electrochemical methods (cyclic
voltammetry, CV), while its crystal structure was determined by single-crystal
X-ray diffraction analysis. In this complex, py-2py ligand is bidentately coordinated to the
Au(IIl) ion through the pyridine nitrogen atoms, while the remaining coordination sites
are occupied by two chlorido ligands. This led to the formation of a cationic
[Au(py-2py)Cl,]" moiety that is neutralized by the hexafluorophosphate (PF¢’) as a counter
anion. The geometry of the synthesized gold(IIl) complex is square-planar.

Crystal structure of [Au(py-2py)Cl2]PFs complex
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CHUHTE3A U KPUCTAJIHA CTPYKTYPA KOMILJIEKCA
MAJAJUIYM(II) CA (S,S)-MTPOMUJIEHIUAMUH-N,N"-TU-2-(3-
-METHWJ) BYTAHCKOM KUCEJMHOM

b. C. llerposuh ?, B. B. Jegruh ?, O. P. Kuucypuh 5 C. C. Jopuunh Musuh *,
A. Jb. CrojkoBuh *

¢ Vuusepsumem y Kpaeyjesyy, Ilpupoono-mamemamuuxku ¢axyimem, Paodoja
Homanosuha 12, 34000 Kpazyjesay, Penybnuxa Cpouja; ° Ynusepsumem y Hosom Caoy,
IHpupoono-mamemamuuxu  paxynmem, Hucmumym 3a ¢usuxy, Tpe Jocumeja
Obpadosuha 4, 21000 Hosu Cao, Penybnuxa Cpouja;
¢ Yusepsumem y Kpazyjesyy, Hncmumym 3a ungopmayuone mexmonoecuje, lenapmman
3a npupoono-mamemamuuxe nayke, Josana Ljeujuha 06, 34000 Kpaeyjesay, Penybnuxa
Cpouja

e-mail: djordje.petrovic@pmf.kg.ac.rs

PacTtBOpy KaJlijyM-TeTpaxJIOpuaoIaIaiaTa momata  je S,S-mpornmieH-
-nuamuH-N, N'-n1u-2-(3-metuin) OyTaHcka KucennHa. PeakimoHa cMmela je 3arpeBaHa Ha
60 °C Tokom 2 cara y3 Memame. TOKOM OBOT IEpUOJa, Y MallMM MOplrjaMa J0jaT je
pacTBOp JUTHjYM-XHIPOKCHIA, HAKOH Yera je 100ujeH okep xyTu Komruiekc (Crmka 1).
Kpucranorpapcku momary: MOHOKIMHUYHU CHUCTEM, MPOCTOPHA Tpyma P2, BeanyuHa
kpuctana 0,49 x 0,14 x 0,11 mm’, a = 7,9015(3), b = 7,1579(3), ¢ = 14,1318(7) A,
B = 91,753(4)°, V = 798,89(6) A3, Z =2, p = 1,641 g cm>, = 1,18 mm’,
R=10,031, wR=0,070.

‘os

Crnuka 1. Kpucramgna ctpykTypa komiiekca nanazijyma(Il)

Aytopu ce 3axBajbyjy 3a JAeIMMHUYHY (HHAHCHjCKY TMOApIIKY [lokpajuHCcKOM
CeKpeTepHjaTy 3a BUCOKO 00pa3oBame W HaydHOUCTpaxkuBauky nenatHocT AIIB, 6poj
npojexra 142-451-3154/2022-01/2, kao u MuUHHCTapCTBY HayKe, TEXHOJIOUIKOT pasBoja u
nHoBanuja opoj: 451-03-47/2023-01/200378 n 451-03-47/2023-01/200122.
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SYNTHESIS AND CRYSTAL STRUCTURE OF PALLADIUM(II)
COMPLEX WITH (S,S)-PROPYLENE-
-DIAMINE-N,N'-DI-2-(3-METHYL) BUTANOIC ACID

D. S. Petrovi¢ ®, V. V. Jevti¢ *, O. R. Klisurié¢ ?, S. Jovi¢i¢ Mili¢ ¢, D. Lj. Stojkovi¢ ¢

@ University of Kragujevac, Faculty of Science, Radoja Domanovica 12, 34000
Kragujevac, Republic of Serbia, ® University of Novi Sad, Faculty of Sciences, Department
of Physics, Trg Dositeja Obradovic¢a 4, 21000 Novi Sad, Republic of Serbia; © University
of Kragujevac, Institut for Information Technologies, Department of science, Jovana
Cviji¢a bb, 34000 Kragujevac, Republic of Serbia

e-mail: djordje.petrovic@pmf.kg.ac.rs

S, S-propylenediamine-N, N'-di-2-(3-methyl)butanoic acid was added to the potassium
tetrachloropalladate solution. The reaction mixture was heated at 60 °C for 2 hours with
stirring. During this period, lithium hydroxide solution was added in small portions after
which an ocher yellow complex was obtained (Figure 1). Crystal data: monoclinic, space
group P2, crystal size 0.49 x 0.14 x 0.11 mm’, a = 7.9015(3), b = 7.1579(3),
c = 14.1318(7) A, p = 91.753(4)°, V = 798.89(6) A3, Z = 2, p = 1.641 g cm>,
u=1.18mm™, R=0.031, wR = 0.070.

.os

Fig. 1 Crystral structure of palladium(II) complex

The authors acknowledge the partial financial support of the APV Provincial Secretariat
for Higher Education and Scientific Research project no.142-451-3154/2022-01/2 as well
as the Ministry of Science, Technological Development and Innovation number: 451-03-
47/2023-01/200378 and 451-03-47/2023-01/200122.
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KRISTALOGRAFSKO, SPEKTROSKOPSKO I RACUNARSKO
ISPITIVANJE KOMPLEKSA CINKA SA
2,2'-DIPIRIDILAMINOM I ANJONOM FURANDIKARBOKSILNE
KISELINE

L. Radovanovi¢ ?, D. P. Malenov , J. Rogan ¢

@ Inovacioni centar Tehnolosko-metalurskog fakulteta, Univerzitet u Beogradu, Beograd,
Srbija; * Univerzitet u Beogradu, Hemijski fakultet, Beograd, Srbija; ¢ Univerzitet u
Beogradu, Tehnolosko-metalurski fakultet, Beograd, Srbija

e-mail: Iradovanovic@tmf.bg.ac.rs

Koordinacioni polimeri intenzivno se proucavaju zbog svojih razli¢itih strukturnih
oblika i brojnih moguénosti primene [1]. Anjoni 2,5-furandikarboksilne kiseline (H.fdc),
bioloskog porekla, odli¢ni su mostovni ligandi za sintezu koordinacionih polimera zbog
strukturne sli¢nosti sa anjonima tereftalne kiseline [1].

Polimerni kompleks [Zn(fdc)(dipya)]-H.O, 1, sa 2,2'-dipiridilaminom (dipya) i

dianjonom H»fdc sintetisan je u obliku monokristala i okarakterisan rendgenskom
strukturnom analizom 1 FTIR-spektroskopijom, kao i proracunom nekovalentnih
interakcija. Atomi Zn nalaze se u deformisanom tetraedarskom okruzenju koje ¢ine
helatno koordinirani dipya-ligand i dva bis-monodentatno koordinirana fdc*-liganda.
Zbog mostovnog nacina koordinacije fdc, strukturni fragmenti formiraju polimerne cik-
cak lance, dok je supramoleksulsko 3D umrezavanje postignuto preko mnogobrojnih
nekovalentnih interakcija. Izracunate Hirsfildove povrSine i odgovarajuc¢i 2D graficki
prikazi otisaka nekovalentnih interakcija za monomernu jedinku kompleksa 1 pokazuju
da atom metala ne ucestvuje u uspostavljanju interakcija. Dve tetraedarske jedinke
povezane su prvenstveno kombinacijom C-H---O i z—r interakcija, Cija energija,
izra¢unata B3LYP-D3/def2-SVP metodom, iznosi —20,75 kcal/mol, dok je dodatno
povezivanje omoguceno preko C-H---z 1 C—H---O interakcija (14,04 kcal/mol). Dalja
stabilizacija postignuta je vodoni¢nim vezama izmedu nekoordiniranog molekula vode sa
dipya- (10,88 kcal/mol) i fdc-ligandima (—6,87 kcal/mol).
Kristalografski podaci: CisHi13N3OsZn, M,=408,7, rombican kristalni sistem, prostorna
grupa (222, a=5,7164(11), b=18,986(4), c=152483)A, V=16549(6) A, Z=4,
F(000) = 832, px = 1,64 g cm, y(MoKe) = 1,524 mm™'. Utacnjavanje sa F? (123 parametara)
dalo je R, =0,0217, wR,=0,0511, S= 1,083 za sve podatke i R; =0,0203 za 1455 uocenih
refleksija sa 7> 20(1).

[1] E. R. Engel, J. L. Scott, Green Chem., 22 (2020) 3693-3715.
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CRYSTALLOGRAPHIC, SPECTROSCOPIC AND
COMPUTATIONAL STUDY OF ZINC COMPLEX WITH
2,2'-DIPYRIDYLAMINE AND ANION OF
FURANDICARBOXYLIC ACID

L. Radovanovi¢ ?, D. P. Malenov , J. Rogan ¢

@ Innovation Centre of the Faculty of Technology and Metallurgy, University of Belgrade,
Belgrade, Serbia; * University of Belgrade, Faculty of Chemistry, Belgrade, Serbia; ¢
University of Belgrade, Faculty of Technology and Metallurgy, Belgrade, Serbia

e-mail: Iradovanovic@tmf.bg.ac.rs

Coordination polymers (CPs) have received significant attention due to their structural
diversities and numerous possible applications [1]. The anions of bio-based 2,5-
furandicarboxylic acid (Hxfdc) are versatile bridging ligands for the synthesis of CPs
because of the structural similarity to the anions of terephthalic acid [1].

The single crystals of CP with 2,2’-dipyridylamine (dipya) and dianion of H»fdc,
[Zn(fdec)(dipya)]-H.O, 1, have been synthesized and characterized by single-crystal
X-ray diffraction and FTIR spectroscopy, together with compu-tational analysis of
noncovalent interactions. Zn centers are situated in a deformed tetrahedral environment
consisting of one chelate dipya and two bis-monodentate fdc?~ ligands. Due to the bridging
role of fdc, the structural fragments form polymeric zigzag chains, while the 3D
supramolecular net-work is established through numerous noncovalent interactions. The
Hirshfeld surface and corresponding 2D fingerprint plots of noncovalent in-teractions for
monomer unit of 1 show non-involvement of metal center in any of the interactions.
Two tetrahedral units interact primarily via the com-bination of C—H---O and stacking
interactions, with B3LYP-D3/def2-SVP interaction energy of —20.75 kcal/mol, while
another contact is established through C-H--'# and C-H---O interactions
(-14.04 kcal/mol). Additional stabilization is provided by hydrogen bonds of
uncoordinated water molecule with dipya (—10.88 kcal/mol) and fdc ligands
(—6.87 kcal/mol).

Crystal data: CisH13N306Zn, M;=408.7, orthorhombic system, space group C222,,
a=5.7164(11), b=18.986(4), c=15.248(3) A, V=1654.9(6) A>, Z=4, F(000) =832,
px=1.64 g cm™, u(MoKa) = 1.524 mm'. The refinement on F? (123 parameters) yielded
R1=0.0217, wR,=0.0511, S=1.083 for all data, and R;=0.0203 for 1455 observed
reflections with 7> 20([).

[1] E. R. Engel, J. L. Scott, Green Chem., 22 (2020) 3693-3715.
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KPUCTAJIHA CTPYKTYPA HOBOI' KOHJYI'ATA ®EPOLIEHA
CA CTEPONIOM HNPEI'’HAHCKOI CKEJIETA

B. Panuesuh ®, M. Cakau *, H. Pagyaosuh °, M. Poguh *

@ Hdenapmman 3a Xemujy, Ouoxemujy u sawimumy odcugomue cpeoune, Ilpupoono-
mamemamuuxu paxynmem, Ynusepsumem y Hosom Caoy, Tpe [ocumeja Obpadosuha 3,
21000 Hosu Cao, Cpoéuja; ® Henapmman 3a xemujy, IIpupodno-wamemamuuxu
Gaxyamem, Yuusepzumem y Huwy, Buweepadcka 33, 18000 Huw, Cpouja.

e-mail: vidak.raicevic@dh.uns.ac.rs

Konjyratu (eporeHa ca CTEpOMIHHM MOJEKyJIHMa MOTY HCIOJbAaBaTH pa3iMyHTa
MOBOJbHA  OWOJIONIKA  CBOjCTBA, OJl KOJUX j€  Haj3HayajHUje  CEIEKTHBHO
antunpoiudepaTuBHo aejcTBo Ha henuje kanuepa [1]. Y Kunajzen-1lImuroBoj peaknuju
(depouenkapbangexuga  H eNHaJoNpPEerHaHoIoOHa  J00ujeH  je (21E)-21-
(peponenmnmernnuaeH)-3p-xuapokcu-So-nperaan-20-on (1) y oO0MuMKy MOHOKpHCTaia
TIOTO/IHUX 32 PEHATCHCKY CTPYKTYPHY aHAJIH3Y.

Kpucranorpadpckn momamm 3a 1: Ci;HiFeOr'HoO, MOHOKIMHWYHHM KpHCTaIHA
cucreM, C2,a=10,0616(3) A, b=17,6073(2) A, c=35,9703(7) A, V=2752,95(12) A*, Z
= 4, mamepeno peduiekcuja 15740, yraumaBaHo mapameTapa 343, 6poj orpannyema 8,
R1=0,031, wR> = 0,082, § = 1,04, Flack x =—0,008(15).

[1] V. Rai€evi¢, N. Radulovié, M. Sakac, Eur. J. Inorg. Chem., (2022) €202100951.

XXVII Kondepennuja Cprckor kpuctaaorpadckor IpymTsa



Poster Presentations 69

CRYSTAL STRUCTURE OF A NEW FERROCENE
CONJUGATE WITH A PREGNANE-TYPE STEROID

V. Raiéevié¢ ?, M. Saka¢ ?, N. Radulovi¢ , M. Rodié ?

@ Department of Chemistry, Biochemistry and Environmental Protection, Faculty of
Sciences, University of Novi Sad, Trg Dositeja Obradoviéa 3, 21000 Novi Sad, Serbia; ®
Department of Chemistry, Faculty of Sciences and Mathematics, University of Nis,
Visegradska 33, 18000 Nis, Serbia.
e-mail: vidak.raicevic@dh.uns.ac.rs

Conjugates of ferrocene with steroid molecules can exhibit a wide variety of favorable
biological effects, with selective antiproliferative activity toward cancer cells being the
most important [1]. A Claisen-Schmidt reaction of ferrocenecarboxaldehyde and
epiallopregnanolone yielded (21FE)-21-(ferrocenylmethylidene)-3B-hydroxy-5a-pregnan-
20-one (1) as single crystals suitable for X-ray crystallography.

Crystallographic data for 1: Cs;H4FeO>-H,O, monoclinic crystal system, C2,
a=10.0616(3) A, b=17.6073(2) A, ¢ =35.9703(7) A, V= 2752.95(12) A3, Z= 4, no. of
reflections measured 15740, no. of parameters refined 343, no. of restraints 8,
R =0.031, wR, = 0.082, S = 1.04, Flack x =—0.008(15).

[1] V. Rai€evi¢, N. Radulovi¢, M. Saka¢, Eur. J. Inorg. Chem., (2022) ¢202100951.
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KPUCTAJIOT'PA®CKA U KBAHTHO-XEMHNJCKA AHAJIU3A
KOOPAUHALOUJE IMMETUJICYJI®OKCHUIA 3A TAJITUHY

A. A. Pakuh ?, M. Munuh ®, I1. Cranuh ®, I'. B. Jamuh *

¢ @axynmem 3a Qusuuky xemujy-Ynueepzumem y beoepady, Cmyodenmcku mpe 12-16,
Beozpao, Cpouja; ° Optima Apps BGD d.o.o., Jacenuuxa 7, Beoepad, Cpbuja; °
Hremumym 3a ungpopmayuone mexnonoeuje Kpaeyjesay, Ynueepsumem y Kpaeyjesyy,
Josana Isujuha 66, Kpaeyjesay, Cpouja; °© Hucmumym 3a Xemujy, mMexHoI02ujy u
memanypeujy, Yuueepsumem y Beocpady, Hncmumyma 00 Hayuonannoe sHauaja 3a
Penyonuxy Cpoujy, Bhecowesa 12, Beocpao, Cpbuja.

e-mail: saska@ffh.bg.ac.rs

PactBapame komruiekca miatuae y JMCO npwimkoM HCIUTHBama OWOJIOIIKE
AKTHBHOCTH MOJKE JIOBECTH JIO CYNCTHUTYIH]j€ JINTaH/Ia ¥ IPOMEHE CTPYKType KOMILIeKca
[1]. KBanTHO-XeMHjcKH TpOpavdyHH Cy TOKa3aiu aa je koopauHoBame JIMCO mpeko
KHCEOHMKOBOI ~aTOMa KHMHETWYKH (haBOPH30BaHO, HAKOH dYera JoJa3H [0
MHTEPKOHBEp3Hje (3aMeHe MecTa) JUranaa u KoopauHosama JIMCO npexo cyMnopoBor
aToMma (cimka). Hactanu (Be3uBHI) H30Mep je TePMOANMHAMIYKA cTabmiHuju. [IpeTparom
KemOpruke 6a3e cTpyKTYpHHX ITOJIaTaka, eKCTapXxoBaHa je 561 cTpykpTypa KoMITIeKca
mwratuHe ca JIMCO KOOpAMHOBAaHUM TIPEKO CYMIIOPOBOT aTOMa, M caMO 7 CTPYKTypa ca
JAMCO KOOpAMHOBaHMUM IPEKO KHCEOHHKOBOI aToMa. YKOJIMKO CY JIMTAHIU, KOjU Ce
Hasaze y cis nojaoxajy y ognocy Ha O-koopaunoanu IMCO nuranj, €0 XeJlaTHOT WK
MOCTHOT JIMTaHJa, He JOJa3d [0 HHTepKOHBep3wje Jsuranaga, ma JMCO octaje

KOOPAUWHOBAH 3a IJIATUHY IMPEKO KUCCOHUKOBOI' aTOMaA.
(o]
(o] H,C,

0 N H,C—5-—CH,
H,C—S—CH =9
e L / / \P A unmepronsepsuja H,G _-Ccl
+HC—S —— HS K — ey N PEC
Cl—Pt—Cl cl \5 ~CHs O¢S\ cl
CH
? e N\ CH,
el AMCO g a
trans-uzomep cis-uzomep
KHHETYKH TepMOIHHAMUIKH
aBopu3oBaH aBopuzoBaH
[POH3BOX TIPOM3BON

[1] M. D. Hall, K. A. Telma, K.-E. Chang, T. D. Lee, J. P. Madigan, J. R. Lloyd, I. S.
Goldlust, J. D. Hoeschele, M. M. Gottesman, Cancer Res., 74 (2014) 3913-3922.
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CRYSTALLOGRAPHIC AND QUANTUM-CHEMICAL
ANALYSIS OF DMSO COORDINATION TO PLATINUM

A. A. Raki¢ * M. Mini¢ ®, P. Stani¢ ¢, G. V. Jani¢ ¢

@ Faculty of Physical Chemistry, University of Belgrade, Studentski trg 12-16, 11000
Belgrade, Serbia; ® Optima Apps BGD d.o.o., Jasenicka 7, 11000 Belgrade, Serbia; °
Institute for Information Technologies, University of Kragujevac, Jovana Cvijica bb, 34
000 Kragujevac, Serbia,  Institute of Chemistry, Technology and Metallurgy, National
Institute of the Republic of Serbia, University of Belgrade, Njegoseva 12, 11000 Belgrade,
Serbia

e-mail: saska@fth.bg.ac.rs

Dissolving platinum complexes in DMSO to study biological activity can lead to
ligand displacement and changes in complex structures [1]. Quantum chemical
calculations indicate that the coordination of DMSO via the oxygen atom is kinetically
favoured over coordination to platinum via sulfur. This is followed by ligand
interconversion, resulting in the S-coordination of the DMSO molecule in platinum
complexes (Figure). The resulting (binding) isomer is thermodynamically more stable. A
search of the Cambridge structural database identified 561 platinum complexes with an S-
bound DMSO ligand. However, only 7 platinum complexes had DMSO molecule ligated
through the oxygen atom. The presence of chelating or bridging ligands in the cis position
with respect to the O-bound DMSO molecule can prevent the DMSO from undergoing
ligand interconversion. In such cases, the DMSO molecule remains coordinated to
platinum via its oxygen atom.

(o]
H.C,
(0] . H,C——S—CH;,
S=—0Q
HsC 2 CH, / / \P/CI interconversion H.G _~ClI
+HC—S — H< M e \S P
Cl—Pt—cl o\ Ot g, 9
CH
3 HC” \\O CH,
¢l DMSO trans-isomer cis-isomer
kinetic product thermodynamic product

[1] M. D. Hall, K. A. Telma, K.-E. Chang, T. D. Lee, J. P. Madigan, J. R. Lloyd, L. S.
Goldlust, J. D. Hoeschele, M. M. Gottesman, Cancer Res., 74 (2014) 3913-3922.
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®A3HE 1 MOP®OJOILIKE MPOMEHE Y
JUTUIYM-HUOBUJYM-TUTAH-OKCUJIHOM CUCTEMY
WHAYKOBAHE MAJIUM JIOJALIMMA IMHK-OKCHJIA

P. P. Paounh ?* JI. JI. Cexkyauh 5 R. Yatskiv ® J. Maixner ",
C. P. JIykuh-Ilerposuh ?, T. b. UBeTuh *

@ Vuueepsumem y Hoeom Caody, Ilpupoono-mamemamuuku paxyrmem, Tpe /locumeja
Obpaoosuha 3, 21000 Hoeu Cao, Cpbuja;® Yuusepsumem y Hoeom Cady, @axynmem
mexuuukux Hayka, ITpe Jocumeja Ob6paoosuha 6, 21000 Hosu Cao, Cpoéuja;
¢ Uncmumym 3a ¢omonuxy u enekmponuxy, Yewrka axademuja nayxa, Chaberskd
1014/57, 182 00 Praha 8-Kobylisy, Yewka Penybnuxa, ° Llenmpanne nabopamopuje,
Huemumym xemujckux mexnonoeuja y Ipaey, Technicka 5, 166 28 Prague 6, Yewrxa
Penybnuxa

e-mail: rados.raonic@df.uns.ac.rs

M-da3an uBpcti pacTBOPH Lij+yyNbi3,TicsyO03 (0,05 <x < 0,3, 0 <y <0,182) y
cucremy LiO-Nb,Os—TiO, (LNTO) umajy enektpudHa U JUEICKTPUYHA CBOjCTBA KOja
Cy BpJIO IOTOJHA 32 HUXOBY IPHUMEHY Y MHKPOTAJaCHUM KOMIIOHEHTaMa U ypehajuma.
LNTO-kepamuka je CHHTETHCaHA KOMOHMHAIIMjOM METOJIe caropeBamba U peakijama y
YBPCTOM cTamy. [lomTo cTpykTypa 1 MopdoIiorija uMa BeJIMKH YTHIA] Ha TUeTICKTPUYHA
U eJIeKTPUYHA CBOjCTBA, UCIIUTHBAHE Cy MPOMEHE OBUX CBOjCTaBa Y3POKOBaHE MajlM
nopauuma ZnO nudpakmujom X-3padewa (XRD) m xomOuHOBaHOM ckeHupajyhom
CJIEKTPOHCKOM MHKpocKonrjoM (SEM) ca eHeprujcku TUCTIEp3UBHOM CIIEKTPOCKOIIH]jOM
(EDS) y3 manupame enemenara. PenareHckn mudpaxrorpamu nokasyjy nojasy M-dasa
cax=0,15,y=0,17ux=0,1,y=0,15 y omuroj popmynu, HOBY a3y Li; 33Zn,Tiz70s,
Kao M Tparose Ling4Ti5021 u Li1,377Nb0,017Ti1,60703,945 YBPCTHUX pacTBOpa KOjI/I HC
npunanajy M-da3noj rpymu. Jobujenu SEM-EDS pesynratn mompxkaBajy XRD
3aKJbYUKE U TaKole I0Ka3yjy THIMYHY aHU30TPOITHY MOPQoiorHjy M-(ha3HuX 4ecTHra y
BUy Wtanuha U JUCKOBa, Kao U IOpacT y I'YCTHHH KepaMHKe ca rnoBehameM KomnyuHe
ZnO.

3axBaJIHUIIA:

OBgaj pan je puHaHcuparso MUHHUCTapCTBO HAayKe, TEXHOJIOUIKOT Pa3Boja U MHOBAIH]ja
Penyonuke CpbOuje (eB. Op. 451-03-47/2023-01/200125) wu penmmuuno AIIB
[TokpajuHCKH ceKpeTapHjaT 3a BUCOKO 00pa3oBambe M HAyYHOMCTPAKMBAUKY JCIATHOCT
(Hasup mpojekra: ,,Pa3B0j HOBHX BHCOKO-OCETJBHBUX CEH30pa 32 MOHHUTOPHHI TaCHHX
3aralema 1 BIakHocTn y Bojsoguan®, Op. mpojekrta 142-451-3154/2022-01/2).
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PHASE AND MORPHOLOGY CHANGES IN THE
LITHIUM-NIOBIUM-TITANIUM-OXIDE SYSTEM INDUCED BY
SMALL ADDITIONS OF ZINC OXIDE

R. R. Raoni¢ ?, D. L. Sekuli¢ ?, R. Yatskiv ¢, J. Maixner ¢, S. R. Lukié-Petrovi¢ ?,
T. B. Iveti¢ ?

@ University of Novi Sad, Faculty of Sciences, Trg Dositeja Obradovica 3, 21000 Novi Sad,
Serbia; b University of Novi Sad, Faculty of Technical Sciences, Trg Dositeja Obradoviéa
6, 21000 Novi Sad, Serbia; © Institute of Photonics and Electronics, Czech Academy of
Sciences, Chaberska 1014/57, 182 00 Praha 8-Kobylisy, Czech Republic,
4 Central Laboratories, Institute of Chemical Technology Prague, Technicka 5, 166 28
Prague 6, Czech Republic

e-mail: rados.raonic@df.uns.ac.rs

M-phase solid solutions Lij+,Nbi_c3,Ti+4/03 (0.05 < x < 0.3, 0 <y < 0.182) in the
Li,O-Nb,Os-TiO, (LNTO) system have electric and dielectric properties which are very
suitable for their application in microwave components and devices. LNTO ceramics are
synthesized by a combination of the combustion method and solid-state reactions. Since
the structure and morphology have a great influence on the dielectric and electric
properties, the changes in these properties caused by small additions of ZnO were
investigated by X-ray diffraction (XRD) and combined scanning electron microscopy
(SEM) with energy dispersive spectroscopy (EDS) with elemental mapping. XRD patterns
show the appearance of M-phases with x = 0.15, y = 0.17 and x = 0.1, y = 0.15 in the
general formula, a new phase Li; 33Zn,Tiz70s, as well as traces of LigNbsTisO2; and
Li; 377Nbo.017T11.60703.945 solid solutions that do not belong to the M-phase group. The
obtained SEM-EDS results support the XRD conclusions and also show the typical
anisotropic morphology of M-phase particles in the form of rods and discs, as well as an
increase in the density of ceramics with increasing ZnO content.
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Zn(1I) KOMIIJIEKC CA 1,3-CEJIEHA30JINJI-XUPA30OHOM
HA BA3U IIUPUIUHA

II. Puctuh *, A. Bummesan %, J. Apamkos *, H. ®uaunosuh ®, T. Togoposuh ?
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300r cBoje MoryhHocTH Ja ocTBapu KoOpAMHAaUMOHE OpojeBe o1 2 a0 9, BHCOKE
ouonocrynHoct u adpunurera npema N, O, S-moHopckum aromuma, Zn(Il) ce kopuctu 3a
CHHTE3€ KOMIUICKCA y IIUJbY BHUXOBE crienuduune npuMene. Y KeMOpru4koj CTpyKTypHO]
0a3u mopjartaka je JEMOHOBAHO CaMO 0CaM KPHCTAHHX CTpykTypa komiuiekca Zn(Il),
Cd(r) u Co(111) ca N-xeTepoapoMaTHYHUM
1,3-ceneHazonui-Xupa3oHCKUM JIMTaHauMa. Y 0BOM pafy je (oxyc OMo Ha KpUCTAIHO]
crpykTypu kommiuekca Zn(Il) ca muranmom HLSe? (2-Cl-Se; Ciuxa 1). Monekyicka u
KpHCTallHa CTpyKTypa HoBor kommuiekca 2-Cl-Se je ymopehena ca mperxomHo
o6japernM Zn(Il) kommexkcom ca jmraggom HLS? (2-Cl), CTpYKTypHHM aHaIOroM
muranga HLSe? [1]. Ilpahen yrumaj nzoctepre S/Se 3aMeHE Ha TOMONOTH]Y U €HEPIETCKY
TUCTPUOYIMjy HMHTEPMONEKyJIcKnX wuHTepaknmja y Zn(Il) xommnexcmma ca 1,3-
CeJIeHa30JIMJI/ THAa30IMII-XUAPA30HIMa Ha 0a3u MUPHIKHA.

Cauka 1. ORTEP
MpUKa3  MOJIEKYJICKE
crpykrype  2-Cl-Se.
TepmanHu enuIcounn
cy npukasanu ca 50 %
BepoBaTHOhe. AToMH

BOJIOHUKA cy
HM30CTaBJbEHU 3001
MPErJICAHOCTH.

[17J. B. Araskov, A. Visnjevac, J. Popovi¢, V. Blagojevi¢, H. S. Fernandes, S. F. Sousa,
I. Novakovié, J. M. Padron, B. Barta Hollo, M. Monge, M. Rodriguez-Castillo, J. M.
Lépez-de-Luzuriaga, N. R. Filipovi¢, T. R. Todorovi¢, CrystEngComm, 24 (2022) 5194—
5214.
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Zn(1I) COMPLEX WITH PYRIDINE BASED
1,3-SELENAZOLYL-HYDRAZONE
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Due to its ability to achieve coordination numbers from 2 to 9, high bioavailability,
and affinity to N, O, and S-donor atoms, Zn(II) is used for the synthesis of complexes with
the aim of their specific application. Only eight crystal structures of Zn(II), Cd(II), and
Co(Ill) complexes with N-heteroaromatic 1,3-selenazolyl-hydrazone ligands are
deposited in the Cambridge Structural Database. This work is focused on the crystal
structure of the Zn(Il) complex with the HLSe? ligand (2-Cl-Se; Figure 1). The molecular
and crystal structure of the new 2-Cl-Se complex was compared with the previously
published Zn(Il) complex with the HLS? ligand (2-Cl), a structural analog of the HLSe?
ligand [1]. The influence of isosteric S/Se substitution on the topology and energy
distribution  of intermolecular interactions in = Zn(Il) complexes  with
pyridine-based 1,3-selenazolyl/thiazolyl-hydrazones was analysed [1].

Figure 1. ORTEP
drawing of the molecular
structure of
2-Cl-Se. Displacement
ellipsoids are shown at
50 % probability level.
Hydrogen atoms are
omitted for clarity.

[17J. B. Araskov, A. Visnjevac, J. Popovi¢, V. Blagojevi¢, H. S. Fernandes, S. F. Sousa,
I. Novakovié, J. M. Padron, B. Barta Hollo, M. Monge, M. Rodriguez-Castillo, J. M.
Lépez-de-Luzuriaga, N. R. Filipovi¢, T. R. Todorovi¢, CrystEngComm, 24 (2022) 5194—
5214.
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CHUHTE3A U KPUCTAJIHA CTPYKTYPA
TUOCEMMUKAPBA3OHA ITUPOTI'POKXBAHE KUCEJIMHE U
IBEI'OBE HATPUJYMOBE COJIM
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HoBa «kpucramna ¢opma THOCemMmukapba3oHa muporpoxhane kucemmae (HL)
KpHUCTaJIM30Baia je U3 BoAeHOT pacTtBopa y npucyctBy CaCOs, ymMecTo oueKHBaHE COH
kanuujyma. Hatpujymosa co tnocemukap6azona nuporpoxhane kucennne (NalL-4H>O)
Jno0ujeHa je y peakluju HaTpujyM-nupyBara U THocemukapbOasuma. [lopeheme oBux
KPHUCTAITHUX CTPYKTYpa YKa3aJo je Ha KoH(popMalMoHe BapHjaliije U 3HauajHe pasjiuke y
BOJIOHMYHMM Be3aMa. AcHMeTpuyHa jenuHuna crpykrype HL cagpxu  naBa
Kpucranorpadckn He3aBUCHA MOJIEKyJla Ca TIJIaBHOM pa3IMKOM Yy OpHjEeHTalHju
KuceuHCKOT ocTatka (Top3uonu yrao N—C—C—O(H) uznocu 179.0 u 4.8° y Mosnekyima
A u b). Bogonnune Beze N-H:-O Tuma, koje yKJbydyjy THOAMUAHY W KapOOKCHIIHY
IpyIly, MOBE3Yjy MOJIEKYJIE Y TIAPOBE MPEKO NUKJINYHUX CTPYKTYpHUX MOTHBA R2%(16) n
R2y(12) [1]. Llentpocumerpuuna N-H-S uHTepakimja, ca XUAPA3MHCKUM JIOHOPOM,
¢popmupa Tummure R?%5(8) mpcTeHOBE KOjH mMapoBe MOJEKyNa IOBE3Yjy y ciojeBe. Y
ctpykrypu NaL-4H>O, opraHCKu aHjOHHU Ce TOBE3yjy MPEeKO IBa THIA ITUKIAIHUX N—
H--S wmnrepaximja [nBa R?(8) MoTHBa], Koje YKJbYUyjy XHAPa3MHCKE U THOAMHIHE
nonope. KapOokcuinna rpyma uHTeparyje ca karjoHnma Na' M MoOJeKyjinMma BOze
@JICKTPOCTATUYKIM MHTEpaKIHjaMa U BOJOHHYHUM Be3aMma.

[1] M. C. Etter, Acc. Chem. Res., 23 (1990) 120-126.
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SYNTHESIS AND CRYSTAL STRUCTURES OF PYRUVIC ACID
THIOSEMICARBAZONE AND ITS SODIUM SALT
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Pristina in Kosovska Mitrovica, Kneza Milosa 7, Kosovska Mitrovica, Serbia
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New crystal form of pyruvic acid thiosemicarbazone (HL) crystallized from the
aqueous solution in the presence of CaCOj3, instead of the expected calcium salt. Sodium
pyruvate thiosemicarbazone (NalL-4H>O) was obtained from the reaction of sodium
pyruvate and thiosemicarbazide. The comparison of crystal structures indicates
conformational variations and significant differences in hydrogen bonding patterns.
Asymmetric unit of HL contains two crystallographically independent molecules with the
main difference in orientation of the carboxylic acid residue (torsion angle N-C—C—O(H)
is 179.0 and 4.8° in molecules A and B). The N-H--O hydrogen bonds, involving
thioamide and carboxyl groups, serve to link the molecular pairs through the cyclic
structural motifs R%(16) and R%*(12) [1]. The centrosymmetric N-H...S interaction,
involving the hydrazine donor, leads to typical R?(8) rings, which arrange the molecular
pairs into layers. In NaL-4H,O, the organic anions are connected by two types of cyclic
N-H---S interactions [two R?,(8) motifs], involving both hydrazine and thioamide donors.
The carboxyl group interacts with Na* cations and water molecules, by electrostatic and
hydrogen bonding interactions, respectively.

[1] M. C. Etter, Acc. Chem. Res., 23 (1990) 120-126.
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CHUHTE3A U KAPAKTEPU3AIIMJA KOMIUVIEKCA Fe(IIl) CA
KOHAEH3ALMOHUM ITPOU3BOAOM
2-AIETUWITHUA30OJIA U THOCEMUKAPBA3UIA
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e-mail: milica.savic@ihtm.bg.ac.rs

JIurann (HL), (E)-2-(1-(Trazon-2-min)eTnimaeH ) XuApa3ut- | -kapboTroamuy,
OOHjeH je y KOHICH3AIMOHO] PeaKIliju THOCeMUKapOa3uia u 2-aleTHATHA30JIa Y BOIH.
Peaxmuja nmuranna u Fe(BF4),-6H,O y monckom onHocy 1 @ 1 y MeTaHOITy pe3yiToBana je
mobujameM  Omc-murann  komrwiekca Fe(Ill), dopmymne [Fe(L):]BF4+H,O (1).
KoopnunoBamem 1Ba Mosiekyna aenpoTtoHoBaHor juranaa (L), mpeko NNS moHopckor
cera atoma (opmupa ce mer okpyxeme oko Fe(Ill) jona mckpuBibeHe OKTaemapcke
reometpuje (Cmuka 1). Komrutekc 1 kpucranuiie y OpPTOPOMOMYHOM KPUCTATHOM
cHUCTEeMYy, Y IPOCTOPHO]j rpynu Pbca. AcumerpuyHa jeuHuIa komiuiekca 1 cacroju ce on
kommekcHor katjoHa [Fe(L).]", anjona BF4 u jenHor mosnekyina Boje.

Cnuxka 1. Mornekyrcka cTpyKTypa KoMIuiekcHor katjoHa [Fe(L)»]".
3axsannuya: OBaj mpojekat je ¢uHaHCHpaH onx crpaHe DoHma 3a HayKy PemyOnmke

Cpbuje, #7750288, Tailoring Molecular Magnets and Catalysts Based on Transition Metal
Complexes — TMMagCat.
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SYNTHESIS AND CHARACTERIZATION OF Fe(IlT) COMPLEX
WITH THE CONDENSATION PRODUCT OF
THIOSEMICARBAZIDE AND 2-ACETYLTHIAZOLE

M. Savié ?, A. Pevec ", D. Radanovié¢ ?, M. Zlatar ?, M. Jevtovi¢

@ University of Belgrade - ICTM, Department of Chemistry, NjegoSeva 12, 11000
Belgrade, Serbia; " Faculty of Chemistry and Chemical Technology, University of
Ljubljana, Vecna pot 113, 1000 Ljubljana, Slovenia, < Innovative Centre of the Faculty of
Chemistry ltd., Studentski trg 12-16, 11000 Belgrade, Serbia

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

The HL ligand, (£)-2-(1-(thiazol-2-yl)ethylidene)hydrazine-1-carbothioamide, was
obtained from the condensation reaction of thiosemicarbazide and 2-acetylthiazole in
water. The reaction of the ligand HL. with Fe(BF4),-6H,O in a molar ratio 1 : 1 in methanol
results in the formation of bis-ligand Fe(III) complex with composition [Fe(L),]BF4-H,O
(1). The Fe(III) ion with L form six-coordinate complexes [Fe(L),]BF4-H>O (1) in which
two deprotonated ligand molecules coordinate in a mer arrangement, forming a distorted
octahedral complex by chelation through NNS sets of donor atoms (Fig. 1). Complex 1
crystallizes in the orthorhombic crystal system with space group Pbca. The asymmetric
unit of 1 consists of a complex cation [Fe(L).]", BF4 counter anion, and one water
molecule.

Figure 1. Molecular structure of [Fe(L).]" complex cation.
Acknowledgment: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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MOLEKULARNA I KRISTALNA STRUKTURA 2-(4-METIL-2-
-OKSOHINOLINIL-1(2H)-IL)ETANOATO)TRIFENILKALAJ(IV)
KOMPLEKSA

M.P. Kasalovi¢ **, T. Riiffer ¢, V.V. Jevti¢*, N.D. Panteli¢ 4, G.N. Kaluderovi¢ ?

@ Department of Engineering and Natural Sciences, University of Applied Sciences
Merseburg, Eberhard-Leibnitz-Strafe 2, 06217 Merseburg, Nemacka, ® Institut za hemiju,
Prirodno-matematicki fakultet, Univerzitet u Kragujevcu, Radoja Domanovica 12, 34 000
Kragujevac, Srbija; © Institute of Chemistry, Chemnitz University of Technology, Straf3e
der Nationen 62, D-09111 Chemnitz, Nemacka; ¢ Katedra za hemiju i biohemiju,
Poljoprivredni fakultet, Univerzitet u Beogradu, Nemanjina 6, 11080 Beograd, Srbija
e-mail: kasalovicmarijana@gmail.com

2-(4-Metil-2-oksohinolinil-1(2H)-il)etanoato)trifenilkalaj(IV) (1) dobijen je u reakciji
izmedu 2-(4-metil-2-oksohinolinil-1(2H)-il)etanske kiseline i trifenilkalaj(IV) hlorida. U
¢vrstom obliku 1 formira cik-cak polimerni lanac, u kome se jon kalaja(IV) nalazi u centru
distorgovane trigonalne bipiramide sa tri fenil grupe u ekvatorijalnoj ravni, dok aksijalne
polozaje zauzimaju jedan kiseonikov atom iz karboksilne grupe i kiseonikov atom iz
karbonilne grupe hinolonskog prstena (Slika 1). 1 kristaliSe u prostornoj grupi P21/c
monokliniénog sistema sa parametrima jediniéne ¢elije: a = 9.9429(1) A, b = 13.8691(2)
A, c=175691(3) A, 0=90° B =92.2102)° y=90°uzZ=4.

Slika 1. Iznad: Molekulska i hemijska struktura 1. Ispod: Izabrani deo cik-cak lanca koji
formira 1. H atomi su izostavljeni zbog jasnoce.

Istrazivanje je podrzano od strane Ministrarstva za nauku, tehnoloSki razvoj i inovacije

Republike Srbije (Br.: 451-03-47/200116) i DAAD HAW (HoMe.International) projekta
Univerziteta Primenjenih Nauka u Merseburgu.
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MOLECULAR AND CRYSTAL STRUCTURE OF THE
2-(4-METHYL-2-OXOQUINOLINYL-1(2H)-
-YL)ETHANOATO)TRIPHENYLTIN(IV)

M.P. Kasalovi¢ *?, T. Riiffer ¢, V.V. Jevti¢?, N.D. Panteli¢ ¢ G.N. Kaluderovi¢ *

@ Department of Engineering and Natural Sciences, University of Applied Sciences
Merseburg, Eberhard-Leibnitz-Strafe 2, 06217 Merseburg, Germany, ® Department of
Chemistry, Faculty of Science, University of Kragujevac, Radoja Domanovica 12, 34000
Kragujevac, Serbia; © Institute of Chemistry, Chemnitz University of Technology, Strafse
der Nationen 62, D-09111 Chemnitz, Germany, ¢ Department of Chemistry and
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2-(4-Methyl-2-oxoquinolinyl-1(2H)-yl)ethanoato)triphenyltin(IV) (1) was obtained
by reacting 2-(4-methyl-2-oxoquinolinyl-1(2H)-yl)acetic acid and triphenyltin(IV)
chloride. In solid state 1 forms a zig-zag polymeric chain in which the tin(IV) ion is based
in the centre of distorted trigonal-bipyramide with three phenyl groups building the
equatorial plane, while the apical positions are occupied by one oxygen atom from the
carboxylic group and oxygen from the carbonyl-group of quinolone ring (Figure 1). 1
crystallizes in the monoclinic space group P2;/c with unit cell parameters: a = 9.9429(1)
A, b=13.8691(2) A, c=17.5691(3) A, =92.210(2) ° and Z = 4.

Figure 1. Above: Molecular and chemical structure of 1. Below: Selected part of one of
the zig-zag chains formed by 1. H atoms are omitted for clarity.

Research was supported by Ministry of Science, Technological Development and Inovation of

the Republic of Serbia (Grant No: 451-03-47/200116) and DAAD HAW (HoMe.International)
project of the University of Applied Sciences Merseburg.
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