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1.02 Publikacie v zahrani¢nych karentovanych ¢asopisoch

[1]

Low-Spin and Spin-Crossover Iron(ll) Complexes with Pyridyl-benzimidazole Ligands:
Synthesis,

Structural, Magnetic and Solution study

B. Brachnakova, J. Adamko KoziSkova, J. KoziSek, E. Melnikova, M. Gal, R. Herchel, T.
Dubaj, I. Salitros,

Dalton Trans. 2020, 49,17786-17795.

DOI: 10.1039/D0ODTO03497E

(2]

Spin crossover metal — organic frameworks with inserted photoactive guests: on the quest to
control the spin state by photoisomerization

B. Brachnakova, J. Moncol, J. Pavlik, I. Salitro$, S. Bonhommeau,F. Javier Valverde-
Mufioz, L. Salmon, G. Molnar, L. Routaboul, A. Bousseksou.
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Dalton Trans., 2021, 50, 8877—-8888.

DOI:10.1039/d1dt01057¢c

3]

Chiral Resolution of Spin-Crossover Active Iron(ll) [2x2] Grid Complexes.

N. Suryadevara, A. Pausch, E. Moreno-Pineda, A. Mizuno, J. Blrck, A. Baksi, T.
Hochdorffer,

. Salitro$, A. S. Ulrich, M. M. Kappes, V. Schinemann, W. Klopper, M. Ruben.

Chem. Eur. J. 2021, 27, 15172—-15180.

doi.org/10.1002/chem.202101432

[4]

2-Propargylamino-naphthoquinone derivatives as multipotent agents for the treatment of
Alzheimer’s disease.

E. Mezeiova, J. Janockova, R. Andrys, O. Soukup, T. Kobrlova, L. Muckova, J. Pejchal, M.
Simunkova, J. Handl, P. Micankova, J. Capek, T. Rousar, M. Hrabinova, E. Nepovimova, J.
L. Marco-Contelles, M. Valko, J. Korabecny.

Eur. J. Med. Chem. 2021, 211, 113112.

DOI: 10.1016/j.ejmech.2020.113112

[5]

The effect of Luteolin on DNA damage mediated by a copper catalyzed Fenton reaction .
K. Jomova, L. Hudecova, P. Lauro, M. Simunkova, Z. Barbierikova, M. Malcek, S. H.
Alwasel, I. M. Alhazza, C. J. Rhodes, M. Valko.

J. Inorg. Biochem. 2022, 226, 11635.

DOI: 10.1016/j.jinorgbio.2021.111635

[6]

Electronic structure of Schiff-base peroxo{2,2 000 -[1,2-phenylenebis
(nitrilomethanylylidene)] bis(6-meth-oxyphenolato)}titanium(IV) monohydrate: a possible
model structure of the reaction center for the theoretical study of hemoglobin.

J. Adamko Koziskova, M. Breza, M. Valko, Peter Herich, L Bu€insky, J. KoziSek.

IUCrJ 2021, 8, 295-304.

DOI: 10.1107/S205225252100004X

[7]

Pentacoordinate Cobalt(ll) Single lon Magnets with Pendant Alkyl Chains: Shall We Go for
Chloride or Bromide?

J. Jurdkova, J. Midlikova, J.Hruby, AKliuikov, V.T. Santana, J. Pavlik, J. Moncol,; E.
Cizmar, M. Orlita, I. Mohelsky, P.Neugebauer, D. Gentili, M. Cavallini, I. Salitros,

Inorg. Chem. Front. 2022, 9, 1179-1194

DOI: 10.1039/D1QI01350E

(8]

The effect of Luteolin on DNA damage mediated by a copper catalyzed Fenton reaction
K. Jomova, L. Hudecova, P. Lauro, M. Simunkova, Z. Barbierikova, M. Malcek, S. H.
Alwasel, I. M. Alhazza, C. J. Rhodes, M. Valko.

J. Inorg. Biochem. 2022, 226, 111635.

DOI: 10.1016/j.jinorgbio.2021.111635

[9]

In vitro biological activity of copper(ll) complexes with NSAIDs and nicotinamide:
Characterization, DNA- and BSA-interaction study and anticancer activity.

F. Jozefikova, S. Perontsis, K. Konarikova, L. Svorc, M. Mazur, G. Psomas, J. Moncol.
J. Inorg. Biochem. 2022, 228, 111696

DOI: 10.1016/j.jinorgbio.2021.111696

[10]

Anticancer half-sandwich Ir(lll) complex and its interaction with various biomolecules and
their

mixtures — a case study with ascorbic acid Co(ll) single- ion magnets: synthesis, structure,
and magnetic properties

L. Masaryk, J. Orvos§, K. Stoczynska, R. Herchel, J. Moncol, D. Milde, P. Halas, R.
Kfikavova, P. Koczurkiewicz-Adamczyk, E. Pekala, R. Fischer, I. éalitroé, I, Nemec, P.
Starha.

Inorg. Chem. Front., 2022, 9, 3758-3770.

DOI: 10.1039/d2qi00535b
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[11]

Unusual slow magnetic relaxation in a mononuclear copper(ll) complex

D. Valigura, C. Rajnak, J. Titis, J. Moncol, A. Bienko, R. Boca

Dalton Trans. 2022, 51, 5612-5616.

DOI: 10.1039/d2dt00023g

[12]

Neutral cobalt(ll)-bis(benzimidazole)pyridine field-induced single-ion magnets for surface
deposition

Jurakova, J; Fellner, OF; Schlittenhardt, S; Vavreckova, S; Nemec, I; Herchel, R; Cizmar, E;
Santana, VT; Orlita, M; Gentili, D; Ruani, G; Cavallini, M; Neugebauer, P; Ruben, M;
Salitros, |.

Inorg. Chem. Front. 2023, 10, 5406.

DOI: 10.1039/d3qi00931a

[13]

Impact of the central atom and halido ligand on the structure, antiproliferative activity and
selectivity of half-sandwich Ru(ii) and Ir(iii) complexes with a 1,3,4-thiadiazole-based ligand
Krikavova, R; Romanovova, M; Jendzelovska, Z; Majernik, M; Masaryk, L; Zoufaly, P; Milde,
D; Moncol, J; Herchel, R; Jendzelovsky, R; Nemec, I.

Dalton Trans. 2023, 52,12717.

DOI:10.1039/d3dt01696j

[14]

Pyridyl-Benzimidazole Derivatives Decorated with Phenylazo Substituents and their Low-
Spin Iron(ll) Complexes: Synthesis, Structural and Photoisomerization Study.

Orvos, J.; Fischer, R.; Brachinakova, B.; Pavlik, J.; Moncol, J.; éagétové, A.; Fronc, M;;
KoziSek, J.; Routaboul, L.; Bousseksou, A.; Salitros I.

New J. Chem. 2023, 47, 1488-1497.

DOI:10.1039/D2NJ04774H

[14]

Slow magnetic relaxation in two mononuclear Mn(ii) complexes not governed by the over-
barrier Orbach process

Micova, R; Rajnak, C; Titis, J; Samolova, E; Zalibera, M; Bienko, A; Boca, R.

Chem. Commun. 2023, 59, 18, 2612.

DOI:10.1039/d2cc06510j

[15]

Facile One-Step Oxidation of N-Boc-Protected Diarylhydrazines to Diaryldiazenes with
(Diacetoxyiodo)benzene under Mild Conditions.

Orvos, J; Pancik, F; Fischer, R.

Eur. J. Org. Chem. 2023, 26, €20230004

DOI:10.1002/ejoc.202300049

[16]

The effect of Cu(ll) ion on antioxidant and DNA-binding mechanism of baicalein and
scutellarein: Spectroscopic, theoretical, and molecular docking study

M. Malgek Simunkova, M. Steklag, R. Raptova, P. Gajdo$, M. Certik, M. Mal&ek; Appl.
Organomet. Chem., 2024, 38, e7390.

DOI: 10.1002/a0c.7390

[17]

Lattice solvent- and substituent-dependent spin-crossover in isomeric iron(ll) complexes.
S. K. Kuppusamy, A. Mizuno, L. Kdmmerer, S. Salamon, B. Heinrich, C. Bailly, I. Salitros, H.
Wende, M. Ruben; Dalton Trans., 2024, 53, 10851-10865.

DOI: 10.1039/D4DT00429A

[18]

Magnetic properties of a europium(lll) complex —possible multiplet crossover

R. MiCova, Z. Bielkova, C. Rajnak, J. Titi§, J. Moncol, A. Bienko, R. BoCa;

Dalton Trans., 2024, 53, 1492—1496.

DOI: 10.1039/d3dt03901¢c

[19]

A heptanuclear {Dy2Cu5} complex as a single-molecule magnet

R. MiCova, C. Rajnak, J. Titi§, J. Moncol, J. Novacikova, A. Bienko, R. BocCa;

Dalton Trans., 2024, 53, 5147-5151.
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DOI: 10.1039/d3dt03811d

[20]

Large Magnetic Anisotropy in Mono- and Binuclear cobalt(ll) Complexes: The Role of the
Distortion of the Coordination Sphere in Validity of the Spin-Hamiltonian Formalism

K. Choroba, J. Palion-Gazda, B. Machura, A. Bienko, D. Wojtala, D. Bienko, C. Rajnak, R.
Boca, A. Ozarowski, M. Ozerov;

Inorg. Chem. 2024, 63,1068-1082.

DOI: 10.1021/acs.inorgchem.3c03405

Uplatnenie vysledkov projektu

Vysledky dosiahnuté pocas rieSenia projektu Biomagnet budu mat’ vyznamny vplyv na
spolo¢nost, otvarajuc moznosti miniaturizacie elektronickych a spintronickych zariadeni,
pricom sa zachova environmentalna nezavadnost' a priamo sa zabezpeci nizkoenergeticka
spotreba elektrickej energie. Pripravené a Studované spin-crossover komplexy a
jednomolekulové magnety umoznia vytvarat novu generaciu pamatovych nosicov, zvysujuc
tak plnu konektivitu a rozSirené stratégie na detekciu zakladnej jednotky informacie (1 bit), s
potencialnym vyznamom v mnohych disciplinach vratane materialovych vied, inzinierstva,
obrany, vesmiru a mediciny. Inovativny predpoklad pre molekulovu elektroniku, spintroniku
a spracovanie kvantovych informacii umozni modernej spolo¢nosti pokrocit vo vyvoji
vysokokapacitnych pamatovych nosi¢ov, senzorov, displejov, Ci kontrastnych latok pre MRI
diagnostiku. V ramcirieSenia projektu sa charakterizovali komplexy, ktoré obsahuju
bioaktivne NSAID lieCiva a tak maju potencialne ucinky v medicine a farmakolégii. Na
zaklade nasho vyskumu mozno konstatovat, Ze pritomnost i6nov kovov systematicky
ovplyvriuje aktivitu a prispieva k zmierneniu vedfajSich u€inkov organickych materskych
zlu€enin. Okrem toho samotny komplex mézZe vykazovat bioaktivitu, ktora nebola
pozorovana pri jednotlivych ligandoch. V niektorych pripadoch mézu malé modifikacie viest
k dramatickym zmenam v chemickom spravani materskej molekuly.

Celkovo predpokladame, Ze nasa iniciativa v oblasti vyvoja novych jednom olekulovych
magnetov, spin-crossover zlu€enin a biologicky aktivnych komplexov prechodnych kovov
prispeje k ovplyvneniu a zlepSeniu spolo¢nosti, vratane jej ekonomiky, zdravia a Zivotného
prostredia.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v slovenskom jazyku
(max. 20 riadkov)

Silnou strankou vyskumného projektu BIOMAGNET bol mimoriadne Siroky multidisciplinarny
pristup so sustredenim kompetencii do presne definovaného smeru prostrednictvom uzko
prepojenych vyskumnych uloh organickej a anorganickej syntézy, kryStalografie,
spektralnych technik, magnetochémie, pocitacovej chémie, materialovej chémie a
vySetrovania biologickych vlastnosti. Hlavnym ciefom projektu bolo pochopenie zakladnej
elektronovej Struktury a magnetickej povahy koordinaénych zlu€enin vo vztahuk ich
biologickym vlastnostiam. Racionalny molekulovy dizajn bol aplikovany pri priprave
koordina¢nych zlu€enin 3d prechodnych prvkov obsahujucich bioaktivne ligandy na baze
nesteroidnych protizapalovych lie€iv (NSAID). Takato stratégia umoznila pripravu vySe 50
novych koordinacnych zlu¢enin, ktoré boli Struktdrne charakterizované. Na tychto
komplexoch sa skumala i) SOD mimeticka a antimikrobialna aktivita; ii) protirakovinové
uc€inky a iii) magneticka aktivita zaloZzena na vratnom prepinani ich magnetickych stavov.
Pripravené komplexy boli spektralne charakterizované a $tudium elektrénovych hustét
prispelo ku vysvetleniu ich biologickej a magnetickej aktivity. Vyskum biologickej aktivity
komplexov spocival v Studiu ich schopnosti zhasat volné radikaly ako aj v Studiu ich SOD
mimetickej aktivity. Interakcia komplexov prechodnych kovov s DNA bola Studovana
pomocou merani viskozity a absorpénych titracii. Magnetické Studie sa zamerali na
identifikaciu magnetickej bistability na baze jednomolekulového magnetizmu alebo spin-
crossover efektu. Kvantovomechanické vypocty (DFT, ab initio) boli komplementarne
pouzité na vysvetlenie fundamentalnych magnetickych. Navrhnuté komplexy prechodnych
kovov s NSAID ligandami maiju velky aplikacny potencial pri vyvoji vysokokapacitnych
pamatovych nosi€ov, pri konstrukcii displejov, ako kontrastné latky v MRI alebo v medicine
ako lie€iva.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
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(max. 20 riadkov)

The main strength of the BIOMAGNET research project lay in its exceptionally broad
multidisciplinary approach, concentrating competencies in a precisely defined direction
through closely interconnected research tasks of organic and inorganic synthesis,
crystallography, spectral techniques, magnetochemistry, computational chemistry, materials
chemistry and the investigation of biological properties. Based on this unprecedented
multidisciplinary approach, the expected groundbreaking outcome of the BIOMAGNET
project was the development of magnetically and biologically active transition metal
complexes. The main goal of the project was to understand the fundamental electronic
structure and magnetic nature of coordination compounds in relation to their biological
properties. Rational molecular design was applied in the preparation of coordination
compounds of 3d transition elements containing bioactive ligands based on non-steroidal
anti-inflammatory drugs (NSAIDs). This strategy enabled the preparation of over 50 new
coordination compounds that were structurally characterized. These complexes were
studied for their i) SOD mimetic and antimicrobial activity; ii) anticancer effects; and iii)
magnetic activity based on reversible switching of their magnetic states. The prepared
complexes were spectroscopically characterized, and the study of electron densities
contributed to explaining their biological and magnetic activity. Research into the biological
activity of the complexes involved studying their abilities to quench free radicals as well as
their SOD mimetic activity. The interaction of transition metal complexes with DNA was
studied using viscosity measurements and absorption titrations. Magnetic studies focused
on identifying magnetic bistability based on single-molecule magnetism or the spin-
crossover effect. Quantum mechanical calculations (DFT, ab initio) were complementarily
used to explain the fundamental magnetic properties. The proposed transition metal
complexes with NSAID ligands have great application potential in the development of high-
capacity memory storage devices, in display construction, as contrast agents in MRI, or in
medicine as drugs.
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