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Anotacia témy dizertacnej prace:

Je zndme, Ze malé zmeny zloZenia a/alebo Struktiry vyskytujlice sa mimo primarnej koordinac¢nej sféry
magneticky aktivneho centralneho atému (napriklad zdmena protiionu alebo solvatujicej molekuly) mézu mat
vyznamny vplyv na magnetické vlastnosti vyslednej zlGéeniny [1,2]. V rdmci dizerta¢nej prace sa budd Studovat
nové magneticky aktivne koordinaéné zluceniny Ni(ll) a Co(ll) s homo- alebo heteroleptickou koordinaénou sférou.
Stratégia syntézy bude zaloZena na priprave vhodnych koordinaénych zlticenin, v ktorych sa budd obmienat
protiidny, resp. sa pripravia zltéeniny s réznymi solvatujucimi molekulami (tzv. solvatomorfy). Pri priprave
zlucenin sa ako ligandy viazané na centralny atdm vyuziju vhodné N- a O- donorové ligandy vratane chelatujucich
ligandov, pricom okrem komerc¢ne dostupnych ligandov sa poutziju aj ligandy syntetizované v ramci prace. Déraz
sa bude klast na pripravu latok v podobe monokrystalov. Pripravené komplexné zIG¢eniny sa budu $tandardne
charakterizovat chemickymi a spektroskopickymi metddami a vyriesia sa ich kryStalové Struktdry.

Nasledne sa budud experimentalne Studovat magnetické vlastnosti vybranych skupin latok a ich vysledky sa budu
korelovat s vysledkami struktdrnej analyzy.

It is known that small changes in composition and/or structure occurring outside the primary coordination sphere
of the magnetically active central atom (for example, exchange of the counterion or solvate molecule) can have a
significant effect on the magnetic properties of the resulting compound [1,2]. Within the planned thesis, new
magnetically active Ni(ll) and Co(ll) coordination compounds with a homo- or heteroleptic coordination sphere
will be studied. The synthetic strategy will be based on the preparation of suitable coordination compounds in
which the counterions will be altered, or compounds with different solvate molecules (so-called solvatomorphs).
In the preparation of these compounds, suitable N- and O-donor ligands, including chelating ones, will be used,
and, in addition to commercially available ligands, also ligands synthesized itself by the doctoral student will be
used. Emphasis will be given on the preparation of compounds in the form of single crystals. The prepared
compounds will be characterized by standard chemical and spectroscopic methods and their crystal structures
will be elucidated. Subsequently, the magnetic properties of selected groups of compounds will be experimentally
studied and the results of magnetic studies will be correlated with the results of structure analyses.

1. S. Vela and H. Paulsen: Dalton Trans., 48 (2019) 1237-1245.

2. P. Garczarek, J. Janczak, M. Duczmal, J. Zon: Polyhedron, 81 (2014) 132-141. 3
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Dizerta¢na prdca nadvazuje na niekolkoro¢ny vyskum zamerany na vyvoj novych inteligentnych nosicov lie€iv,
uvolfujucich bioaktivnu latku cielene, vplyvom fyzikdlneho alebo chemického stimulu. Ciefom PhD prace bude
syntéza a vyskum nanomateridlov na baze oxidu kremicitého, ktoré budui skimané na dva tcely. Prvym tGcelom je
priprava a testovanie materialov, ktoré mozu byt pouzité pre cieleny, vektorovy transport a nasledné uvolfiovanie
antitrombotickych lie€iv. Problémom antitrombotik je ich kratky pol¢as rozpadu a s tym potreba uZivania ¢astych
davok pacientmi. Prave takéto poddvanie antitrombotik pomocou oxidu kremicitého méze viest k predizeniu ich
pol¢asu rozpadu, rovnomernému podavaniu a zniZeniu terapeutickych davok. Ako nosice budu testované
mezopoérovité Castice oxidu kremicitého (MSNs) ale aj core@shell systémy na baze MSNs, kde jadro tvoria
nanocastice zlata alebo SPION. Takéto systémy umozZnia cielené podavanie a uvolfiovanie antitrombotik v reakcii
na vonkajsi stimul infraCervené Ziarenie, magnetické pole. Magnetické pole sa mbze pouzit na dodanie takého
systému s antitrombotickym lie¢ivom priamo do miesta trombdzy.

The thesis is a follow-up to several years of research focused on the development of new intelligent drug delivery
systems releasing bioactive substances in a targeted way by the influence of physical or chemical stimulus. The
aim of the PhD thesis will be the synthesis and investigation of silica-based nanomaterials, which will be studied
for two purposes. The first purpose is the synthesis and testing of materials that can be used for targeted,
vectored transport and the subsequent release of antithrombotic drugs. The problem with antithrombotic drugs
is their short half-life, thus frequent dosing is required. Such administration of antithrombotics via silica can lead
to a prolongation of their half-life, uniform administration and reduction of therapeutic doses. As a carriers,
mesoporous silica nanoparticles (MSNs) and core@shell systems based on MSNs containing gold or SPION
nanoparticles, will be studied. Such systems will enable the targeted administration and release of antithrombotic
drugs in response to an external stimulus. Magnetic field can be used to deliver such a system with drug directly
into the thrombotic site.



Nazov odboru: Chémia / Chemistry

Nazov Studijného programu: Anorganicka chémia / Inorganic Chemistry

Nazov dizertacnej prace: Porovité koordinacné polyméry ako heterogénne katalyzatory
Porous coordination polymers as heterogeneous catalysts

Meno skolitela: doc. RNDr. Miroslav Almasi, PhD.

miroslav.almasi@upjs.sk
https://www.upjs.sk/PF/zamestnanec/miroslav.almasi/

Nazov fakultného pracoviska: Katedra anorganickej chémie UCHV PF UPJS $kolitela: Department of
Inorganic Chemistry, Institute of Chemistry, Faculty of Science, UPJS
https://www.upjs.sk/prirodovedecka-fakulta/pracoviska/ustavy-
pf/uchv/

Formu realizécie DS: denna/daily

Anotacia témy dizertacnej prace:

Dizertacna praca nadvazuje na dlhoroény vyskum v oblasti vyvoja a aplikdcie pérovitych koordinaénych polymérov

(MOF). Cielom dizertaénej prace je priprava a postsynteticka modifikacia MOF materidlov ako katalyzatorov

kondenzacnych reakcii. V prvom kroku bude navrhnuty dizajn a samotna syntéza heterogénneho katalyzatora,

ktorého povrch bude postsynteticky modifikovany ré6znymi funkénymi skupinami (aminy, tioly, Schiffove bazy),

ktoré zvysia katalytickd aktivitu materidlu. Nasledne bude Studovany priebeh vybranych kondenzaénych reakcii a

to sledovanim prislusnych konverzii a selektivit.

The dissertation thesis builds on many years of research in the field of development and application of porous
coordination polymers (MOF). The aim of the dissertation is the preparation and postsynthetic modification of
MOF materials as catalysts for condensation reactions. In the first step, the design and synthesis of
heterogeneous catalysts will be proposed, the surface of which will be postsynthetically modified with various
functional groups (amines, thiols, Schiff bases), which will increase the catalytic activity of the material.
Subsequently, the course of selected condensation reactions will be studied by monitoring the respective
conversions and selectivities. 5
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Cielom dizertacnej prace je priprava stabilnych a biokompatibilnych MOF materidlov s nano rozmermi, ktoré budu
postsynteticky modifikované aminokyselinami a polypeptidmi pre selektivne viazanie ¢astic k nadorovym bunkam.
Pripravené kompozity budu slizit ako rezervoare pre lieéiva, pricom bude skiimana ich adsorpcia ako aj desorpcia
in-vitro a in-vivo na vybranych rakovinovych bunkovych liniach. Taktiez bude Studovany mechanizmus prenikania

materialov cez bunkovi membranu a selektivita pripravenych nosicov lie€iv voci zdravym a rakovinovym bunkam.

The dissertation thesis focused on the preparation of stable and biocompatible nanosized MOF materials, which
will be post-synthetically modified with amino acids and polypeptides for selective binding of particles to tumor
cells. The prepared composites will serve as reservoirs for drugs, while their adsorption as well as desorption in-
vitro and in-vivo on selected cancer cell lines will be investigated. The mechanism of penetration of materials
through the cell membrane and the selectivity of the prepared drug carriers against healthy and cancerous cells
will also be studied. 6
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Dizerta¢na prdca nadvazuje na niekolkoro¢ny vyskum zamerany na vyvoj novych nizkorozmernych zld€enin na
baze Cu(ll) a Mn(Il) s makrocyklickymi ligandami pre potencialne vyuZitie v oblasti magnetického chladenia [1,2].
Jej motivom je navrhnut, pripravit a otestovat nové spdsoby viazania vyssie uvedenych kovov veduce k
alternujucim retazcom, ktoré v zakladnom stave budu vykazovat ferrimagneticky stav s potencidlnym prechodom
vplyvom vonkajsieho stimulu do feromagnetického usporiadania. Pre tieto Ucely bude praca zamerana aj na navrh
a pripravu novych makrocyklickych ligandov na baze 1,4,8,11-tetraazacyklotetradekan (cyclam) a 1,4,7-
triazacyklonondn (cyclen). Studium sa bude realizovat v spolupraci s Ustavom fyzikdlnych vied UPJS a
partnerskymi pracoviskami v zahranici. 7

The thesis is a follow-up to several years of research focused on the development of novel low-dimensional
compounds of Cu(ll) with Mn(Il) and macrocyclic ligands for potential use in the field of magnetic cooling [1,2].
The motivation is to design, prepare and test new ways of binding the aforementioned metals leading to
alternating chains that in the basic state will show a ferrimagnetic state with a potential transition to a
ferromagnetic arrangement due to an external stimulus. For these purposes, the work will also focus on the
design and preparation of new macrocyclic ligands based on 1,4,8,11-tetraazacyclotetradecane (cyclam) and
1,4,7-triazacyclononane (cyclen). The study will be carried out in cooperation with the Institute of Physics of UPJS
in KoSice and other partners abroad.

1. Samolova E., Kuchar J., Cizmar E., Dudek M.: New heterobimetallic Cu(ll)/Mn(ll) complexes with trans-1,8-
cyclam derivatives: Synthesis, characterization, magnetic properties and crystal structures of (u2-Chloro)-(dpc)-
copper(ll)-trichloro-manganese(ll) and two polymorphs of (u2-Chloro)-(dac)-copper(ll)-trichloro-manganese(ll).
(2021) Journal of Molecular Structure, 1241, art. no. 130592. DOI: 10.1016/j.molstruc.2021.130592

2. Samolovd E., Kuchar J., Grzimek V., Kliuikov A., Cizmar E.: Synthesis, crystal structure and magnetic properties
of the new Cu(ll)/Mn(ll) coordination polymer [{Cu(cyclam)MnCI3(H20)2}Cl]n. (2019) Polyhedron, 170, pp. 51 -
59. DOI: 10.1016/j.poly.2019.05.024
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Dizertacna praca je zamerana na sledovanie podmienok pripravy koordinaénych zliéenin prevaine prechodnych
iénov kovov s N- a/alebo O-donorovymi ligandami a na ich samotnu pripravu s ciefom ziskania latok s o¢akavanym
antimikrobidlnym G¢inkom. Roztokové studie sa budu realizovat potenciometrickymi a spektroskopickymi (NMR,
UV-Vis, fluorescenénymi) metddami a izolované syntetické produkty sa budu charakterizovat dostupnymi
technikami ((IC, UV-VIS, NMR, CHN, termickd analyza, RTG $trukturna analyza). Antimikrobidlne ako aj dalsie
biologické hodnotenia sa budu sledovat voéi vybranym patologickym kmeriom mikroorganizmov a liniam
rakovinovych buniek. Nadobudnuté poznatky o Strukture, dalsich fyzikalno-chemickych a biologickych
vlastnostiach umozZnia ich vzajomnu korelaciu a naslednd modifikacie pre zvysenie Ucinnosti a selektivity.

The thesis is focused on observation the conditions of coordination compounds preparation predominantly based
on transition metal ions with N- and/or O-donor ligands and to theirself preparation in order to obtain substances
with expected antimicrobial activity. Solution studies will be performed by potentiometric and spectroscopic
(NMR, UV-Vis, fluorescence) methods and isolated synthetic products will be characterized by available
techniques (IR, UV-VIS, NMR, CHN, thermal analysis, X-ray structural analysis). Further biological evaluations will
be performed against selected pathological strains of microorganisms and cancer cell lines, and the acquired
knowledge about the structure, other physicochemical and biological properties will allow their correlation and
subsequent modifications to increase efficiency and selectivity.



