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6. MNOTBPAA O UMEHOBABY KOOPIUHATOPA EPACMYC+ ITIPOI'PAMA 2021-2027

WHCTUTYT 3A HYKNEAPHE HAYKE ,BUHYA"

WMHCTUTYT 04 HALMOHATHOI 3HAYAJA 3A PENYBTUKY CPBEUIY
YHUBEP3UTETA Y BEOIPALY

[Lenosoanu 6poj: 016-4/2023-030

[Oatym: 09.02.2023. roguHe

Ha ocHoBy 4YnaHa 36. CtaTyTa MHCTUTYTa 32 HyKNeapHe Hayke ,BuH4a”, aupektop UHCTUTYTa 32
HykneapHe Hayke ,BuHYa“, WMHCTUTYTa 04 HauuoHanHor 3Hadaja 3a Penybauky Cpbujy,
YHusepsuTeTa y beorpaay, Aara 09.02.2023. roguHe:

OANYRY

| Mmenyje ce np bojaHa Bacubesuh u3 beorpaga, 3anocneHa Ha PaiHOM MeCTy Hay4HK
capagHuk y MHCTUTYTY ,BuHua” 3a koopguHatopa EPASMYC+ nporpama 2021-2027 wcnpes
MHCTUTYTa 33 HyKNEeapHe Hayke ,BuHya“- MHCTUTYTa 04 HauMoHaNHor 3Haqaja 3a Penybauky
Cpbujy- YHuBepauTeTa y beorpaay.

Il OBa 04NyKa CTyna Ha CHary AaHom AOHOWEHA.
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ECO-FRIENDLY MICROWAVE-ASSISTED SYNTHESIS OF
BIOLOGICALLY ACTIVE NAPHTHENIC ACID N-CYCLOHEXYL AMIDES

Bojana Vasiljevic!, Ljubica Grbovic', Ksenij

1 Mirjana Popsavin®, Slavko
Kevrefan’, Vera ¢

-Novta'

"niversity of Novi Sad, Faculty of Sciences, Department of Chemistry, Biochemistry and
Environmental Protection, Trg Dositeja Obradovica 3, 21 000 Novi Sad, Serbia
“University of Novi Sad, Faculty of Agriculture, Trg Dositeja Obradevica 8, 21 000 Novi Sad,
Serbia
e-mail: bojana.vasiljevic@dh.uns.ac.rs

Abstract
Inside the framework of green chemistry. a noticeable results were obtained in microwave-
assisted solvent-free synthests of biol lly active N-cyclohexyl amides of ic acids

(NAs). Naphthenic acid amides were synthesized directly from free carboxylic acids in the
absence of solvent and catalyst. Synthesized N-cyclohexyl amides of naphthenic acid were
evaluated for their auxin activity.

Introduction
The stable and polar amide functionality is an important unit ameng the organic molecules
present in natural-occurring materials (e.g.. peptides and proteins). It is also found in many

synthetic substances as diates or as active ph al products or prodrugs [1].
Duc to its interest in organic synthesis, the preparation of amides from the comresponding
amines is an and well-know: ion, but the main drawbacks of these

reactions are long reaction time, low yield. use of organic solvents and expensive or toxic
reagents [2.3.4].

Over the last years, a large number of publications have clearly shown that many types of
chemical transformations can be carried out successfully under microwave irradiation [5].
Most ly, microwave processing frequently leads to ically reduced reaction
times, higher yields, easier work-up matching with the goal of green chemistry, atom
economy. and selectivity of reactions. In addition to their wide application, utilization of
microwave technology in the amide solvent-free synthesis is not frequently described in the
literature [6.7.8].

Napthenic acids (NAs) represent a complex mixmre of alleyl-substituted aliphatic and cyelic
monocarboxylic acids of the general formula C,Hy, .05, where 7 is the number of carbon
atoms and z the hydrogen deficiency due to ring formation, obtained from oil and oil
derivatives by alkaline extraction. In addition to a wide application in the chemical industry,
these compounds exhibit biol 1 activity. Low ions (up to 0.5 mg/L) of NAs and
their salts have been studied for a long time as substances exhibiting biological activity, such
as plant growth hormones [9.10] but at high concentrations (above 50 mg/L). NAs are
corrosive and toxic substances [11] and for these reasons they represent serious contaminants
of refinery wastewaters and act as environmental pollutants.

Having in mind the nature of naphthenic acids and amide group as an important functionality
due 1o its presence in great number of biomolecules, the aim of the present work was to
designed simple, eco-friendly method of forming biologically active amide d ives of
naphthenic acids by using microwave irradiation.
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DEGRADATION OF ORGANIC DYES UNDER VISIBLE LIGHT

Jovana Prekodravac’, Bojana Vasiljevié’, Dejan Kepi¢', Milica Budimir’, Duska Kleut!,
Biljana Todorovié-Markovie

*Istitute of nuclear sciences Vica, University of Belgrade, Belgrade, Serbia
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o-mail: prekodravacj@gmail com

Abstract

We performed the “bottom vp” synthesis of N—doped CQDs via swift and easy one—step
d o of bound nitrogen in this short amouat of time

was about 11 at% in the form of pyrridinc/NHa, pyrrolic-N and graphitic-N_ The synthesized

N—doped CQDs showed good photocatalytic activiti in organic dyes degradation after only 30

‘min of expoisure to the visible light.

Introduction

The water polution is one of the major problem of today. Industries discharge waste matter.
containing organic dyes. into natural water resources without any treatment [1]. These crganic
dyes. such as rose bengal (RB) and methylene blue (MB) are extrimely genotoxic, mutagenic
and eytotoxic [2-6]. So far, various semiconductor materials have been used as photocatalysts
for the removal of different dyes from aqueous solutions. Different parameters affect the rate
of the dye degradation. such as pEL concentration and light intensity [1]. Here we performed
the photocatalytic degradation of RB and MB in the presence of visible light.

Experimental

Synthesis of N-CQDs was performed from water solution of glucose in the presence of
smmenia hydroxide (NH:OH. 25%). Aqueous solution were imadiated in closed—vessel
system of CEM Discover BenchMate single mode microwave reactor for only 1 minute, at
fixed temperature (100 °C) and power (100 W. 200 W). Afiter synthesis. the samples were
dialized for 5 days and filtrated through filters from 450 nm to 10 nm. For the photocatalytic
activity study, the N-CQDig) or N-CQD g samples were dispersed in RB (0.03 mM) and MB
(0.03M) water solutions and treated under visible light at different condditions

Results and discussion

The Atomic force microscopy (AFM) was sed for analysis of morphology and structure of
synthesized N-CQDs (Fig 1) showing that samples (N-CQDigp and N-CQDgg) have good
morphology with spherical like shapes. Taking iato accovat the anomalies related o
measurements of pasticles thickness [7] and diameter [8] we calculated the seal particle
diameter distribution by analysing 100 dots for each sample. The measured real particle
dismeters were in the range from 3 fo 30 am.
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MICROWAVE-ASSISTED SYNTHESIS OF N-DOPED CARBON QUANTUM DOTS
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WASTEWATER

Dejan Kepicl, Jovana Prekodravacl, Bojana Vasiljevic!, Dragana Jovanovi¢!, Duska
Kleut!, and Biljana Todorovié Markovicl

! Vinéa Institute of Nuclear Sciences - National Institute of the Republic of Serbia, University
of Belgrade, P.0.B. 522, 11001 Belgrads, Serbia
e-mail: d kepic(@vin.bg.ac.rs

Abstract

Wastewater treatment is an emerging problem in the indusirialized world. The development of
new semiconducting materials witl the potential to be used in photocatalysis is the focus of the
scientific community. Here, we present the synthesis of N-doped carbon quantum dots (N-
CQDs) using microwave radiation. N-CQDs were synthesized by inadiation of glucose sclution
in the presence of ammonia hydroxide as a nitrogen doping agent at low temperature (100 °C).
low applied microwave power (100 and 200 W), and for a short period of time (60 s). The
possible application of N-CQDs as a catalyst for photocatalytic degradation of Methylene Blue
(MB) dye under blue light, green light, zed light. and daylight was investigated. The highest
values of MB degradation were observed for the samples exposed to red light with a maximum
0f 58.8 % for N-CQDs sample prepared at the reactor power of 200 W exposed to red light for
2B

Introduction

With the rapid industrial development and production of goads, industrial effluents became a
big problem for the environment The release of toxic chemicals in water, soil, and air
constantly increases in the past decades, which consequently increases the need for the special
treatment of waste material. Varions organic dyes commonlyused in the industry show nmutagen
and cytotoxic behavior [1]. Among different methods for the removal of dyes from wastewater,
photochemistry has big potential to solve this problem The size of the bandgap of
semiconducting catalysts dictates the wavelength of the absorbed light Recently, scientists put
an effort to find semiconducting material with smaller bandgaps to improve visible light
absorption. Besides, to exploit the ability of reactive oxygen species (ROS) to breakdown the
dye molecules. it is important to find a catalyst with bandgap close to the redox potential of
H10/-OH couple. To date, many heferogeneous catalysts are reported for the removal of dyes
from wastewater [2-4].

The Emefgmg inferest in carbon nancmaterials brought to the scene new materials for the

[5] A new bon-based carbon
quantum ote (CQD), recently draw attention due to their exlmnniman properties. They are
water dispersible, non-toxic. ible, and i Lly friendly,

and they possess semiconducting character with a funable energy bmdgap that can be directed
by the introduction of selected finctional groups or heteroatom into their structure [6.7]
Nitrogen proved to be an effective heteroatom for doping of various carbon nanomaterials since
it greatly influences the electronic properties of the material [8-10]. Although many methods
for the N-doping of CQDs are reported so far, the majority of them are complex. time-
consuming. and expensive. On the other hand. isted synthesis

chemical reactions at low temperafures and therefore can be applied for fast and efficient
synihesis of N-doped CQDs (N-CQDs).
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Jovanovié Vuéetic), Milica Budimir! and Biljana Todorovié Markovic!
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Abstract

Industries today realis high amouats of different hazards into the environment without any pre—
treatment, which is why the remediation from organic pollution still represents one of the most
important issues in waste water treatment. Organic dyes from textile industry are one of the
extremely geno—toxic and cyto—toxic pollutants. Thus, finding the appropriate photocatalyst for
the treatment of contaminated water under sunlight is still a challenging work from economical
and green chemistry approach. Here we present a microwave assisted synthesis of nitrogen
doped carbon quanfum dots with high efficiency in degradation of Rose Bengal organic dye
from water under visible, blue, green and red light irradiation in batch system. The effect of
microwave irradiation power and time on size and photocatalytic activity of synthesized dots
were also investigated.

Introduction

Organic dyes, as waste materials released daily into the environment without special treatment
from the textile industry, are causing significant environmental issues [1]. Dyes such as Rose
Bengal (RB), Methylene Blue (MB), Congo Red (CR) and Methyl Orange (MO) are extremely
gene—toxic, mutagenic and cytotoxic organic dyes [2-4]. nmfm the researchers are focused
on developing different methods for
heterogeneous photocatalysis proved to be an encmlngmg o o e degradation of
industrial dyes. However, photocatalysis still requires research efforts in finding mew
semiconducting materials with smaller bandgaps for enhancing visible light absorption [5].
Carbon quantum dots (CQDs) come from carbon based nanomaterial family with significant
attention from economic and aspects. CQDs are water ‘materials, due
to a large number of oxygens—related groups (carbonyl, carboxyl and hydroxyl) whose
properties could be significantly influenced through chemical modification [6-10]. Most of
synthetic methods for synthesis and doping of CQDs are complex, economically affordable or
time consuming [11, 12], quite the reverse, microwave (MW) assisted method can accelerate
chemical reactions at milder reaction conditions. Here we report MW assisted synthesis of N—
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SYNTHESIS OF BILE ACID AMINES VIA MICROWAVE IRRADIATION

Vasiljevié Bojanal, Jovana 1, Dragana Jovanovi!

! Vinca Institute of Nuclear Science-National Institute of Republic of Serbia, University of
Belgrade, Belgrade, Serbia
e-mail- bojana vasiljevic@vin.bg.acrs

Abstract

Herein, we present microwave-assisted reductive amunation of oxo derivative of deoxycholic
acid with morphotine in the presence of sodium-cyanoborohydride These chemical
transformation produces a majority of the 3f-amino isomer 5 as a new compound after five
‘minvtes of irradiation. In addition, formylated bile acid have been proved as excellent starting
material for the synthesis of bile acid’s V- ‘amine. ted reactions of
formylation in the absence of catalyst, selective deformylation, as well as further oxidation with
N-bromosuccimnnide gained 3-0%0 derivatives of deoxycholic acid acid in high ield

Compared to th icnal protocel a ction in overall p ing time from
‘hours to a few minutes was achieved.

Introduction
Microwave-assisted organic synthesis has revolutionized organic chemistry [1]. These new
technique is considered as an important approach toward green chemistry, medicinal chemistry
and drug development, since small molecules can be built in a faction of tme required by
conventicnal heating methods [2].
In the chemistry of bile acids there are signif in the repl of Bydroxyl
‘eroup by amino functionality [3]. Till date varions aminosterols have been discovered. but their
syathesis usually need longer heating time and fedicus apparatus sefup, which resulted in the
higher cost of the process and the excessive use of solvents [4-6]. Only few reports on the use
of microwave iradiation ia chemistry of bile acids confirmed its efficiency in syathesis of
~arious bile acids derivatives [7]. Furtheremore, synthesis of bile acids oxo derivatives as well
a3 insertion of profecting groups presents one of the time consuming steps in organic syathesis.
The acety! protecting group has generally been more widely used than any other function-
protecting group due ta its stability in various reaction conditions and its ease of removal.
However. reactions of acetylation are usually accompanied with unpure products and demand
for further purification. Neverthelles, formylated bile acid have been proved as excellent
starting material for the synthesis of different bile acid derivatives [89] Taking that under
ion our goal is in investigating and ey in the chemistry
ofbile acids.
Herein we reported the synthesis of new bile acid amine, 3-(N-morpholino)-12a-hydroxy-58-
cholanoic acid, via fast and efficient microwave irradiation. In-core microwave heating lead to
pure formylated and partially deformylated 30.12e-dihydroxy-5p-cholanoic acid (deoxycholic
acid, DCA)

Experimental
All reagents and solvents were obtained from commerecial suppliers and used without further
purification. Microwave-assisted reactions were carried out in a CEM Discover BenchMate
single-mode microwave reactor (300 W max magnetron power output) in 10 mL sealed process
Pyrex vials with magnetic sturing. Reaction temperatures were monitored In an external
infrared (IR) sensor. Reaction cooling is by d air after the
‘heating period has elapsed. Reactions were monitored by thin layer  (TLC) on
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ADSORPTION OF Pb?" IONS ON GAMMA IRRADIATED PLUM POMACE
BIOCHAR

Purica Katni¢, Marija Koji¢, Julijana Tadi¢, Bojana Vasiljevic, Milena Marinovie-
Cineovié, Aleksandar Krstié, Slavica Porobi¢

Vinéa Instifute of Nuclear Sciences - National Instinute of the Rapublic of Serbia, University
of Belgrade, P. O. Box 522, 11001 Belgrade, Serbia
e-mail® djurica kamic@vin bg.ac rs

Abstract

Removal of heavy metals is important because of their toxic effects on Living organisms and
unwanted anthropogenic effects. Biochar is snitable as an adsorbent of heavy metals due to its
advantages such as various sources of biomass, a large number of microporous channels and
surface functional groups, as well as due to its economic viability. There is no data about the
plum pomace biochar usage as adsorbent for lead removal In this study, the plum pomace
biochar modified with gamma irradiation (ItPP) is used for the removal of Pb®” ions from the
agqueons solution. The SEM micrographs revealed that surface morphology of plum pomace is
suitable for metal adsorption. The results of adsorption kinetics demonstrated that the removal
process of Pb?”ions onto IiPP follows a pseudo-second kinetic model. which is confirmed by a
better agreement between qeca227 mg g7 and Qeeg=224 mg g Therefore, based on
preliminary research, it can be concluded that PP origmating from biowaste is a promising,
eco-friendly sorbent of heavy metal from Wastewater.

Introduction
Due to the uncontsolled release of toxic substances from various industrial facilities into the
i the problem of pollution has atisen. A large sumber of scientific
researches are directed fowards the protection and preservation of the environment, and thus of
buman health
Biomass as a natural mixture of hydrocarbons is an excellent precursor for obiaining carbon
matesials. The use of biomass has significant economic and technical advantages. Waste
lignocellulosic biomass is used as a raw material for fuel production, heat energy, as well as for
adsorption of heavy metals and organic pollutants. In many countries, waste biomass is
disposed of in open landfills, which pollutes the environment instead of being used as an energy
source or adserbent [1.2]
In this work, high temperature pyrolysis was used to convert plum pomace info carbon
materials
Plum occupies a leading position in fruit growing, and is mostly grown in the western part of
Serbia. About 80% of the total production of plums is processed into brandy. Extensive
production of plums. and then processing of plums in order to cbtain brandies. increases the
amouat of waste biomass that is generated as a by-product of processing. Uncentrolled disposal
of pomace can pose a great risk to the environmeat [3].
In this paper, pyrolysis of plum pomace was performed to obtain carbon material that can be
used as an adsorbent of heavy metals. Surface modification of obtain carbon material was done
by irradiating the material at the source of Co™ gamma radiation to improve the adsorption
capacity. Scanning electron microscopy (SEM) was used to analyse the morphology of plum
pomace before and after irradiation.
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THERMAL KINETIC ANALYSIS OF THE SPENT MUSHROOM SUBSTRATE AND
HYDROCHAR

Marija Kojicl, Slavica Porobicl, Burica Katnicl, Julijana Tadicl, Bojana Vasiljevicl,
Milica Ozegovic?, Milena Marinovié-Cincoviél

!Vinéa Institute of Nuclear Sciences - National Institute of the Republic of Serbia, University
of Belgrade, Mike Petrovica Alasa 12-14, P.O. Box 512, 11001 Belgrade, Serbia
*nstitute for Technology of Nuclear and Other Mineral Raw Materials, §6 Franchet
“Esperey St, 11000 Belgrade, Serbia

e-mail marija kojic(@vin.bg.ac.rs

Abstract

A carbon-rich product, hydrochar, was synthesized by hy b ion (HTC) of
spent mushroom substrate (SMS), at temperature of 260 °C. The thermal kinetic analysis has
shown that hydrothermally treatment improve the combustion behavior of hydrochar. The
kinetic parameters were determined by Kissinger and Ozawa methods. The SMS-260 had a
significantly lower activation energy compared to the SMS, which means that this hydrochar
needs a smaller amount of energy to start combustion. Generally, the preliminary results show
that HTC is an effective way to transform SMS into alternative solid biofuel

Introduction

The growing world population and industrial development require more energy than can be
supplied by conventional means [1]. Excessive use of fossil fuels is accompanied by an increase
in emissions of carbon dioxide, nitrogen oxides and ofher harmul particles, which has negative
consequences for the environment [2]. Therefore, in order to reduce the problem of this kind,
the increasing focns is on the nse of biomass as a renewable energy source. The advantage of
biomass is easy transformation into another form of energy, using various thermochemical
processes. HTC compared to other thermochemical methods has shown numerous advantages
such a5 lower reaction temperatures, shorter process duration, the possibility of using biomass
without prior drying, low ash content in the obtained products, prevention of CO: and other
harmful gases during biomass processing, etc [3].

The conversion of biomass to a hydrochar using HTC takes place in an aqueous medium. at a
moderate temperature (180260 °C) and autogenous pressure (2-10 MPa) [4]. The properties
of the hydrochar aze regulated by process parameters (pressute, femperature, reaction time, and
biomass and water ratio) [4]. Depending upon the process conditions used, the hy can
be formed with significantly improved fuel i

In addition. the data obtained from the thermal kinetics of hydrochar can be of great importance
for the design of combustion equipment on an industrial scale [3.6]. Therefore, in this study.
SMS from Agaricns bisporus production was carbonized using HTC technology at 260 °C and
thea kinetic anlysis was carried out of SMS and hydrochar using TG data at three heating rates,

Experimental

Material and synthesis of hydrochar

SMS was obtained from the local mushroom production Ekofungi, located in Belgrade
Synthesis of hydrochar were performed in a autoclave reactor (Carl Roth, Model IT). About 10
£ of SMS was mixed with 150 mL of deionized water and heated at 260 °C for 60 min. After
that, the reactor was cooled down to room temperature. The obtained hydrochar denoted as
SMS-260.
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ANTIOXIDANT AND PROOXIDANT FEATURES OF N-CQD IN
PHOTOCATALYTIC TESTING OF AQUATIC MEDIA

Jovana Prekodravac, Bojana Vasiljevié, Dragana Marinkovié, Dejan Kepi¢, Duska
Kleut and Biljana Todorovi¢ Markovié

Vinca Institute of Nuclear Sciences-National Institute of the Republic of Serbia, University of
Belgrade, Belgrade, Serbia
e-mail- prekodravac@vin bg.ac.rs

Abstract

The modem age science is still searching for an effective photocatalytic material for the
treatment of colored discharges from different industries which cavse severe environmental
issmes. The excellent properties of nitrogen doped carbon quanmum dots (N-CQD) enable their
successol application a5 photocatalyic matenal i organic dye removal trggered vader light
abserption. With this in mind we first present a formed 4
synthesis method, a green. simple and economically affordable method for N-CQD synthesis
with high nitrogen percentage incorporated in the form of pyrrolic, pyridinic/NHy and
graphitic/NH;™ groups. The pro-oxidant and antioxidant features of the synthesized N-CQD
were further presented with high removal efficiency of synthesized N-CQD towards the
methylene blue (MB) organic dye, as one of the leading water pollutants with a major risk to
aquatic and human life.

Introduction
The MB dye, is extremely dangerous with strong effect on buman beings as well as on the
environment [1-3]. Efforts for removal of erganic toxic dyes from natural sovrces, through
orin the p inls, over the years canght significant research
attention. [45] Due to ease fonctionalization, optical properties and high stability upon
irradiation, CQD found application in treatment of different pollutants [6]. N-doped CQD are
inferesting carbon nancparticles with particle sizes less than 10 nm and outstanding photo-
Iuminescent properties. The presence of oxygen confaining functional groups provides a good
solubility of N-CQD in water media allowing their application as photocatalyst in organic dyes
treatment.
Guided by the idea that 25% of sunlight is actually a blue light, we explored the time dependent
photoactivity of N-CQD towards removal of MB dye from water under blue Light imadiation
(470 am). Apart from efficient production of hydroxyl sadicals (+OH), we discovered the
potential antioxidant activity of syathesized N-CQD.

Experimental

The N-doped COD were synrhesmed using green precursor and microwave assisted method as
potential of N-CQD was measured using DFFH=. The
freshly prepared. m:t.lmnul solutions of DPPH+ was mixed with different concentrations of N-
CQD (20-200 uM) water solution in total volume of 1200 ul Samples were incubated for 30
min in dark at room temperature, followed by monitoring of the DPPH- absorption at 515 um
by UV-Vis of the activity of N-CQD
examination by KMnOs reduction assay was performed following the protocol from Ruiz et al
[8]. Ater incubation in dark conditions for 1h. the change in the absorption intensity of charge
transfer transitions at 506, 525, 545 and 566 nm. along with the solution color change was
menitored. The prospect of hydroxyl radicals (+OH) to be the ROS in charge for removal of
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EFFICIENT SYNTHESIS AND DETAILED THERMAL STUDIES OF ZINC
PHTHALOCYANINE

Bojana Vasiljevi¢, Slavica Porobic, Marija Kojic, Jovana Prekodravac, Milena
Marinovi¢-Cincovié, Dragana Marinkovi¢

University of Belgrade, Vinéa Institute of Nuclear Sciences, National Instinute of the Republic
of Serbia, University of Belgrade, P. O. Box 522, 11001 Belgrade, Serbia
e-mail: bojana.vasiljevic@vin.bg.ac.rs

Abstract

A facile and efficient, one step synthesis of le zine phi yanine (ZnPc),
+was propased. Dark violet erystals of ZnPe dye were obtained in high boiling point solvent of
dimetirylformamide (DMF) in the presence of 2.2.6.6-tetramethylpiperidine (TMP) as a
catalyst. Detailed and kinetic analysis revealed high thermal stability of the
investigated compouad.

Introduction

In today’s world, it's hard to find scientist who hasn't worked or be in touch with organic dyes.
As 2 result, complex structures of ines (MPs) with Srared incideace
continue to pique the smdy ity's curiosity. Phthal cs) are aromatic

nheterocycles consisting of a planar conjugated system with 18 m-electrons and 4 isoindole
subunits bridged by meso positioned nitrogen atoms. They feature a distinctive UV-Vis
absorption spectrum with two primary bands, the wealk Soret band at 300-400 nm and the Q-
band located at around 600-800 am A lling MPcs chemistry experienced its greatest
growth in last two decades. revealing molecules that meet the high demands of photodynamic
therapy (PDT), chemical sensor technology, non-linear optics (NLO) and dye-sensitized solar
cells (DSSC). Furthermore, they have been used as electrocatalysts in fuel-cell reactors for
dioxygen reduction. Notably, the nature of the coordinated central metal ion has a big mmpact
on their photochemical charactesistics. Thus, singlet oxygen production is poor in MPes with
paramagnetic metal centers. Closed shell and diamagnetic ions. such as Zn™, Ga™", and Si",
play a vital role in MPe complexes and contribute great features such as high singlet oxygen
production, which is critical for photosensitizer PDT efficiency [1, 2]

The synthetic process for creating MPes is constantly improving over the years based on the
available research data [1, 3]. MPes are frequently produced via cyclotetramerization of
phtbalonitrile or phihalic acid analogues, in the presence of a metal or metal salt, at high
temperatures and reaction duraticns of several hours [2. 4]. Numerous investigations have been
conducted to improve the synthesis approach of nasubstituted ZoPe, which is one of the most

Lly smdied phthalocyanines [5]. On the contrary to the potential utility of these
approaches, reaction condditions necessary for these reactions are very long reaction time and
high temperature, resulting in a low obainied macromolecule vield

In order to obtain a new and efficieat catalysts for the ZaPc synthesis, adequate for crganic
solvents, we have examined the catalytic activity of 2.2.6,6-tetramethylpiperidise (TMP) i
reaction of ¢ of phthal ile in It MEF).

toward extension of this procedure to ather derivatives is in progress

In addition, comprehensive thermal stability research of ZnPc crystals provides a realistic
assessmeat for their real application

348




28th Internation: Sa‘mionwn 01 iical and Environmental Problems

N
SRy ADEMIA;
&

PROCEEDINGS OF THE

28™ International Symposium
on Analytical and Environmental Problems

Szeged, Hungary
November 14-15, 2022

" th
& 28

N
o

conmentaj p
6““‘ ro, %,
&, S
", O
!s°du,ms |ell"\.'G

and Enviranmental Pro

University of Szeged

Edited by:
Tinde Alapt
Robert Berkecz
Istvan Ilisz

Publisher:
Umversity of Szeged, H-6720 Szeged, Dugonics tér 13,
Hungary

ISBN 978-963-306-904-2

2022,
Szeged, Hungary

m

28th Internanional Symposinm on Analyrical and Environmensal Problems
SURFACE CHEMISTRY OF "BORON" DOPED CARBON QUANTUM DOTS
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Todorovi¢ Markovié
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Abstract

Carbon quantum dots (CQDs), are a novel class of carbon nanomaterials that exhibit
outstanding physical, chemical, and optical characteristics in addition to strong light absorption.
By substifuting some of the carben atoms in CQDs for heteroatoms like N, B. P, and S, it is
possible to modify the surface chemistry and electromic properties of the structures, boosting
their catalytic activity Adding B dopant to CQDs changes its surface chemistry and
morphology, opening up a wide range of potential uses. The presented study illustrates a quick
and environmentally friendly mefiiod for producing B-CQDs through microwave-assisted
method. According to TEM characterization, the generated B-CODS had a spherical form. an
average diameter of 12 am_ and harged particles with good water

and no discernible aggregation. The thorough surface chemisiry characterization revealed the
presence of B-O and B-C boands, as well as oxygen-containing surface functional groups in the
form of hydroxyl, carbonyl, and carboxyl groups Ad.dmomlly using an RB organic dye as a
model molecule, the P istic effects of the fwo processes
were investigated.

Introduction

A variety of top-down and bottom-up techniques for CQDs production have been developed
over the years [1,2]. While the top-down method indicates the breaking of macromolecules into
small-sized CQDs the bottom-up method generally refers to the polymerization and
carbonization of simple molecules into CQDs. Because of effective microwave irradiation
utilization, the microwave pyrolysis process is one of the bottom-up methodologies that has
attracted widespread attention [3,4]. This simple method of producing CQDs rich in oxygen-
containing gronps allows for faste reactions, reduced energy vsage, greater reaction yields, znd
increased particle si friendly. When thinking about
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DEVELOPMENT OF NOVEL GAMMA RADIATION DOSIMETER BASED ON
METALLOPHTHALOCYANINE

Bojana Vasiljevié!, Iviea Vujicié !, Tanja Barudzija’, Maja Krsti¢!, Miliea Budimir',
Dusan Mijin, Milena Marinovié-Cincovic, Dragana Marinkoviel

University of Belgrade, Vinéa Institute of Nuclear Sciences, National Institute of the Republic
of Serbia, University of Belgrade, P. O. Box 522, 11001 Belgrade, Serbia
Department of Organic Chemistry, Faculty of Tschnology and Metallurgy, University of
Belgrade, Karnegijeva 4, P. O. Box 3503, 11120, Belgrade, Serbia
e-mail: bojana vastljevic@vin.bg.ac.rs

Abstract

In this study, zinc phibalocyanine was evaluated as a possible chemical dosimeter for gamma
rays at low-medium dose ranges in solution form and PVA film. The zinc phthalocyanine was
successfully synthesized with a high yield nnder microwave iradiation at 200 °C. The
calibration curves of absorbance versus dose of gamma inadiation show excellent linearity over
2 wider dose range (1 - 25kGy). Afier being iradiated, the samples' color changed from blue to
yellow.

Introduction

Dosimetry is an essential element in the quality control of radiation processing. assuring the
correct and uniform supply of radiation doses to a given area. As a result, a variety of dosimetry
systems with varions dosage sensitivities and dose ranges are utilized for common radiation
applications!. Such systems present different types of radiochromic solution, gel. and film
dosimeters that can be used in low-dose radictherapy dosimetry due to direct radiation-induced
permanent change in the color of dyed materials”, and high-dose radistion applications such as
sterilization. food irradiation. polymers appli and agri Imp . the degree
of coloration is proportional directly to the amouat of abscrbed dose”.

Organic dyes are smong the most studied and used chemical dosimeters™®. They have been
utilized in solution form or embedded in various polymeric films to measure the distribution of
the absorbed dose. These mdiochromic thin film dosimeters are often wsed in radiation
processing for routine dose control during gamma and el The least
dosimeters among the organic dyes are (MPes)™%, a 18-
electron aromatic macrocycle. Their attractive color, together with tremendous chemical and
thermal stability, has led us to research more reliable, stable, and less expensive dosimeter
systems.

The present work aims to investigate the response of the change in the absorbance versus
gamma-irradiation at low-medium dose ranges for zinc phthalocyanine (ZoPc). Microwave-
assisted synthesis of ZuPc was successfully performed in a mono-mode microwave reactor at
200 *C. Organic dye has been wilized in the solution or embedded in a polymeric film for
desimetry application

Experimental

All chemicals: zinc (II) acetate dibydrate, Zo(CH;COx)2 -2H:0 (>99%, Sigma-Aldrick), 1.2-
dicyanobenzene, CH:(CN): (298%. Sigma-Aldrich). 2.2.6 6-tetramethylpiperidine, TMP
(2899, Siema-Aldrich). polyviny] alcokol, BVA (95.5-06.5% hydrolyzed, M W. approx. 85
000-124 000, Sigma-Aldrick), N. N-dimethrylformamide, DMF (-99%, Alfa Aesar), dimethyl
sulfoxide. DMSO (-99%. Fisher Chemicals). and methanol (> 9%, Sigma Aldrich) were of
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EFFECTS OF DERIVATIVES OF NATURAL NAPHTHENIC ACID ON THE
GROWTH OF FIVE PSEUDOMONAS STRAINS

Ksenija Pavlovic!, Ljubica Grbovic', Bojana Vasiljevi¢', Mirjana Popsavin',

Dragana Stamenov®

' Department of Chemisiry, Faculty of Sciences, University of Novi Sad, Trg D. Obradovica 3,
21000 Novi Sad,

2 Facully of Agriculture, University of Novi Sad, Trg D. Obradovica 8, 21000 Novi Sad

“Corresponding author: ksenija. ic@dh.uns.ac.rs

KEYWORDS: naphthenic acids; naphthenic acids derivatives; microbiological tests
INTRODUCTION: It is known that the pollutants of the environment are the sub-
stances that are emitted in sufficient concentrations leading to pollution of the land,
water, plants, animals, microorganisms and people. For that purpose it's important to
examine the potential of microorganisms for the purpose of biodegradation i.e. using
some pollutants as a source of carbon atoms and energy.
‘OBJECTIVES: In this work we examined the influence of naphthenic acids (NAs) and
their derivatives (methyl esters, amides, alcohols, hydroxamic acids) on the growth
stimulation of five Psewdomonas sp. strains by monitoring the growth of these strains
in liquid cultures.
METHOD / DESIGN: Bacterial isolates Pseudomonas sp. were grown in liquid King
B medium, at 28 °C for 24 h in Microbiology Laboratory, Faculty of Agriculture,
University of Novi Sad. The incubation of bacterial isolates was performed on a rotary
shaker (120 rpm) and the final concentration of 10° CFU mL-' were obtained after
24 h. The selected bacterial isolates were subjected to 450 pL of naphthenic acids or
naphthenic acids derivatives after which the incubation was proceeded. Control treat-
ments were the bacterial strains that are used alone. The growth of a bacterial isolates
were determined on spectrophotometer at OD600 after 24 h and 48 h. The assay was
carried out in triplicates.
RESULTS: The results of microbiological experiments indicated higher stimulative ef-
fect of NA methyl esters and NA primary amides, or more precisely, they are more used
by test microorganisms for strain proliferation in contrast to alcohols and hydroxamic
derivatives. The results and the structure will be presented in detail.
CONCLUSIONS: The research has shown that the largest degree of biodegradation
have the naphthenic acids with a smaller number of carbon atoms and number of rings,
namely that the acyclic naphthenic acids are more available to biodegradation than
the cyclic. It has been confirmed that the naphthenic acids and their tested derivatives
stimulated the multiplication of Pseudomonas sp. strains. For further characterization
of biodegradation degree, besides the examination of the change in strength of the test
microorganisms it would be necessary to determine the concentration of derivatives
of naphthenic acids after different periods of incubation.
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MICROWAVE-ASSISTED SYNTHESIS OF BIOLOGICALLY ACTIVE
NAPHTHENIC ACIDS DERIVATIVES

Bojana Vasiljevié!, Ljubica Grbovié!, Ksenija Pavlovié', Mirjana Popsavin',
Simonida Duri¢?, Vesna Koji¢*

1 Depy of Chemistry, Biock ry and Protection, Faculty of Sciences,
University of Novi Sad, Trg Dositeja Obradovica 3, 21 000 Novi Sad, Serbia

? Department of Field and Vegetable Crops, Faculty of Agriculture, University of Novi Sad, Trg
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* Oncology Institute of Vojvoding, Put Dr Goldmana 4, 21204 Sremska Kamenica, Serbia

*C ing author: bojana.vasil uns.ac.r

KEYWORDS: derivatives of naphthenic acids; microwave-assisted synthesis; micro-
biological and antiproliferative activity

INTRODUCTION: Within the framework of green chemisiry, a noticeable results
were obtained in the solvent-free synthesis of ester and amide derivatives of naph-
thenic acids (NAs) under microwave irradiation. Naphthenic acid benzyl and choline
esters, anilides and morpholides were synthetised directly from free carboxylic acids
in the absence of solvent and catalyst. The synthesized natural products were evalu-
ated for their in vitro antiproliferative activity against MCF-7, MDA-MB-231, HT-29,
MRC-5 and A549 human tumor cell lines and susceptibility to growth stimulation of
Pseudomonas sp. strains.

OBJECTIVES: Development of versatile, mild and efficient method for the synthesis
of potentially biologically active compounds from natural materials.

METHOD / DESIGN: Growth inhibition was evaluated by MTT colorimetric test.
Bacterial isolates Pseudomonas sp. were grown in liquid King B medium, at 28 °C for
24h in Microbiology Laboratory, Faculty of Agriculture, University of Novi Sad. The
incubation of bacterial isolates was performed on a rotary shaker (120 rpm) and the
final concentration of 10 CFU mL" were obtained after 24h. The selected bacterial
isolates were subjected to 450 pL. of NAs or NA derivatives after which the incubacion
was proceeded. Control treatments were the bacterial strains that are used alone. The
growth of a bacterial isolates were determined on spectrophotometer at OD,, after
24h and 48h. The assay was carried out in triplicates.

RESULTS: It was observed that the complex mixture of carboxylic acids, with great
structure variety, reacted efficiently with different amines or alcohols under high-tem-
perature heating in closed-vessel system of microwave reactor. Efficient, uncatalysed
derivatisation of NAs were carried out under solvent-free conditions. Synthetised NA
derivatives and NAs have shown a notable antiproliferative activity against certain
human neoplastic cells, but were completely inactive towards the normal MCF-7 and
MRC-5 cell line. The results of microbiology experiments have shown the growth
stimulation of the examined strains with increase of the incubation time.
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MICROWAVE-ASSISTED SYNTHESIS OF BILE ACID DERIVATIVES
ASPOTENTIAL LIGANDS OF GLUCOCORTICOID RECEPTOR AND
ALDO-KETO REDUCTASE (AKRIC)

Liubico M Grbovic?, Ksenija J. Pavlovic!, Bojana R. Vasiljevic’, Sofija S. Bekic’, Maja A,
Marinovic’, Edward T. Petri®, Andelka . Celi

"University of Novi Sad, Faculty of Scien ‘Chemistry, Bi o
Environmental Protsciion, Trg Dositgja Obradovica 3, 21000 Novi Sad, Serbia,
“University of Novi Sad, Faculiy of Sciences, Department of Biology and Ecology, Tog Dcitia

Obradovica 2, 21000 Novi Sad, Serbia liubica zrboviedh s

Bile acid derivatives are widely used in modem medicine and pharmacy. where they can
increase absorption of various dugs and also serve as therapeutic agenfs. Inferest in
microwave-gssisted organic synthesis is rapidly increasing. This unconventional energy
source drastically reduces reaction times and side product formation, while increasing final
vields. From an ecological perspective, microwave-assisted synthesis reduces solvent
requirements for reactions and during product isolation, in line with the principles of green
chemistry”. Here we describe microwave-assisted synthesis of 4-bromo-3-ox0 derivatives of
fshochalic sad decxycholic acids, as wel as conjugated 3.00 derivatives of litocholic 4
ic acids, by of the
which were obtained by oxidative using i swnmm
conditions will be presented in detail Synthesized compounds were tested for affinity to
glucocorticoid receptor in vifro, using a yeast-based fluorescence assay. Potential of the
synthesized compouads as inhibitors of human aldo-keto reductase 1C (AKRIC) was tested

using recombinant enzyme and an in vitro enzymatic assay. Several compounds displayed
slecive affinity o the ¢ glucocerticoid receptor or AKRIC suggesting their potential for
design of with anti-i o anti ‘properties.

Laneenoie a0 Doy acd

Keywords: Microwave-assisted green chemistry, Bile acid derivatives, Anfi-inflammatory,
Glucacorticoid receptos, Aldo-keto reductase

Acknowledgements: The authors thank the Ministry of Educaion, Science and Technological
Development of the Republic of Serbia for financial support (Grant No. 172021).
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After 19 days, dmately 2-3 cm in the control

group, all animals were sacrificed. The blood was collected for glucose and other analyses. The tumors were excised and
= % y % 4
histologically and immunohistologically assessed and the main organs toxicologically analyzed. Tumor volume was also
S el 3 S 3

samples were quantified; images were taken and processed by software UTHSCSA Image Tools for Windows Version 3.00.
Statistical significance of differences in tumor weight, volume, number of Ki<67-positive cells and other parameters were:
determined by the one way ANOVA

RESULTS:

CONCLUSIONS:
Inhibition of proteasome activity by disulficam as an ant-tumor strategy might be an effective and safe therapeutic ap-
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o il o i Surface chemistry of new CQDs produced using a microwave-assisted approach as an
Jovana R Prekodravac'*, Milica Budimir'*, BaijVlsll)evlc‘ Dejan Kepic', and Biljana effective organic pollution removal agent in water medium
R S il S T","',;"’“:M"" S Jovana R Prekodravac!*, Bojana R Vasiljevié!, Dejan Kepié!, Milica Budimir! and Biljana Todorovié
Markovié!
“tocpra st et gabeacs I i o.
Belgrade, Serbia
b S
Carbon quantum dots (CQDs) 25 0D carbon als with rties b
oy o 0l vl oo g = The pursmt of ropriate photocatalytic matersal for the treatment of colored mdustrial discharges,
‘membrane Solid- o comuganon nd nanocamposite appre of c a5 3 msjor
bsircmer it m"mmmz'\’hmm o = envirenmental problem, contizmes in the moder age [1]. The zero-dimensional carbon nanostuctures (carbon
g erdrisrades plosiee quantum dots~CQD) with exceptional physicochemical characteristics have 2 wide range of potental uses,
munmu;mmhmmmmmmmmmm [Z]B“"" s Q"""‘*
ot [23]. TheC 25 wel as their co-doped (Fe'N-CQD) quants wed
swell, particularly s antibacterial and antibiofouling coatings. “Mhmmmn e vt a4 oes el To sty oF eocueed st o s
nm electronic features of N-CQD and FeN-CQD thin films deposited on Mica discs and silicon case smdy ﬂhmﬂﬁﬁ*mwhmmhmwmmwlhy exploring the synergistic effect of light
=) and drop-
For N-CQD and FeN-CQD sample preparation, the microwave-assisted method was applied. The reaction TMN-CQDMFMQDMWW‘ imple isted method ghicose.
conditions 2t 2 microwave power of 100 W for 2 one-mimute reaction [4]. The N-CQD and FeN-CQD water solution. The mixturs containing carbos, nitrogen andlor iron source was beated in 3 microwsve
mmmmwsum;smrbmmudmhmuhmmd iron precursor. mmrhl-mmm* ), followed by Bl
Samples of N-CQD and FeN-CQD at e £0.5 me il wered iying the B
£3 500 20,4 ds lm3hyasol‘N—CQDandFéN. Detsiled AFM characreizaton of produced manomsterils showed the forsaion of spberical ke shapes with
CQD samples on a surface of 1 e’ “betoreen 15 22d 40 mn. i, obaied CQD b » hgh coden of
on the Si-wafer & i b bl Cet 0.(Q21-24 at%), while XPS
and grphitic M|, aud Fe 3 FelFe” (Tible 1). Phoocatitic experiments were performed in btch reaction
100)
2 closed e W) made toam.
Table 1. The of the N-CQD snd Fe/N-COD samples.
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Novel microwave-induced formation of ZnPc and ZnPc/N-CQDs
composites: Green synthesis and determination of
photocatalytic properties

Bojana Vasiljevi¢?, Dusan Milivojevic®, Ivica Vujiéic?, Jovana Prekodravac®, Milica Carevié®, Milica
udimir®, Dudan Mijin®, Dragana Marinkovié®
* University of Belgrade, Vinta Institute of Nuclear Sciences, National Insfitute of the Republic of Serbia,
University of Belgrade, P. O. Box 522, 11001 Belgrade, Serbia,
© Department of Organic Chemisiy, Faculy of Technalogy and Melaltagy, Universty of Belgrade, Kamegieva
. P. 0. Box 3503, 11120, Belgrace, Scio.
bojana vasilievie@vin.bg.a

The importance of a continuous design of effeclive and sustainable synthetic pathways for leading-
edge research and development cannot be overstated. In this context, microwave chemistry continues
to test the boundaries of today's science in producing valuable compounds that can be used as
photosensitizers in the photodynamic therapy of cancer. In this instance, metallophthalocyanines
(MPcs) are preferable singlet oxygen ('Oz) generators due to their superior optical and lasing
properties.! Here we present a novel, fast and efficient synthesis of zinc phihalocyanine (ZnPcww) in a
closed vessel system of a microwave reactor. Direct volumetric and efficient heating by microwaves &
the temperature of 250 °C enables a higher yield of the desired compound (8% %) in a fraction of the
time (5 min), required by applying the conventional heating method (ZnPccsr, 360 Min/BS %). A greener
and more economically friendly concept has been lished in the

and catalysts. The singlet oxygen prody of ZnPc crystals synthesized under mi
irradiation (Figure 1, ZnPeww)was found to be higher than that of crystals produced using the traditional
heating approach, according to electron EPR) data. F . the impact
of gamma irradiation on the stability of organic dye as an active ingredient of PDT drugs and medical
supplies was assessed with regard to the sterilization process.

[ -
H . hoen

fratn
Figure 1. Singlet oxygen production of ZnPcn, ZnPeyw, RB, MB, and crystals imadiated at
10 kGy in DMSO at the red light
Am L used in 1 with other moisties is an ideal building block
for the construction of attractive composites bearing advanced pholocatalytic activity. Microwave
heating of ZnPc and N-doped carbon quantum dots? lead to the formation of ZnPc/N-CQDs composites
at 180 °C fer 5 min. Synthesized composites showed potential for application in photocatalytic water
remediation of organic pollutants.
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Sinteza i bioloska aktivnost odabranih amida zuénih kiselina
Srdan 1. Biedov, Bojana Vasiljevi¢, Ljubica Grbovi¢, Ksenija Pavlovié, Marija Sakaé
Departman za hemiju, biohemiju i zastitu Zivotne sredine, Prirodno-matematicki fakultct,
Univerzitet u Novom Sadu, Trg D. Obradovica 3, Novi Sad, Srbija

Zuéne Kiseline su vazni signalni melekuli koji aktiviraju brojne receptore (FXR, TGRS,
PXR, VDR) i tako utiéu na homeostazu fuénih kicelina i glukoze, liponeogenezu,
inflamatorne procese i supresiju tumora.” * Pleiotropna aktivnost ovih molekula, relativno
nicka cena, enantiomerna ¢istoca, éini Zuéne Kiseline dobrim cupstratima za razavoj
potencijalnih farmaloloskih agenasa. Jedan od uspes i

ikacije fugnih
Kiselina za dobijanje novih biolozki aktivnih derivata je sinteza N-cupstituisenih amida.
Ovde Zelimo da saopitimo sintezu amida 1 i 2 posredstvom mikrotalasa u odusutvu
rastvaraca i amida 3 i 4 dobijenih Konvencionalnom sintezom. Na nekim od sintetizovanih
molekula ispitana je antikancerogena aktivnost. Sinteza i biolotka aktivnost amida e biti

detaljno prezentovana
e

HEH,

Synthesis and biological activity of some bile acid amides
Srdan 1. Biedov, Bojana Vasiljevié, Ljubica Grbovi¢, Ksenija Pavlovié, Marija Sakaé
Dep of Chemistry, v and En Protection, Faculty of Sciences,
University of Novi Sad, Trg D. Obradovi¢a 3, Novi Sad, Serbia

Bile acids are important signalling molecules able to activate a number of receptors (FXR,
TGRS, PXR, VDR), such affecting the bile acids and glucase homeostasis, liponeogenesis,
inflammatory processes and tumor supprecsion. * Pleiotropic activity makes bile acid good

or g potential agents. One of the most successful way
to modify bile acids to biologically active derivatives is the synthesis of N-substituted bile
acid amides.” Here we report synthesis of bile acid amides 1 and 2 obtained by microwaves
mediated synthesis under solvent-free conditions and amides 3 obtained by conventional
synthesiz. Some of synthesized molecules were screened for anti-cancer activity. Synthesis
and biological activity of amides will be discussed in detail

ahvalnica: Ovaj rad je od stranc | prosvete, nauke i rehnoloikog razvoja
(Projekat ON172021).

1. Kim, 1. et al., Careinagencsis, 28, (2007) 940

2. Deuschle, U. ctal., PLoS ONE, 7, (2012) 43044

3. ElKihel, L. et al, Bioorg. Med. Chom., 16, (2008), 6737.
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Sinteza glukokortikoidnih Zuénih kiselina
Srdan | Biedov, Ksenija Paviovic, Ljubica Grbovic, Bojana Vasiljevic, Marija Sakad
Departman za hemiju, biohemiju  zastitu Zivotne sredine, Prirodno-matematicki fakultet,

Univerzitet u Novom Sadu, Trg D. Obradovica 3, Novi Sad, Srbija

Zuéne kiseline (ZK) su steroidni molekuli koji pored vazne uloge koju imaju u digesti
sui znadajni signalni molekuli koji aktiviraju brojne receptore (FXR, TGRS, PXR, VDR...
uti¢u na h ZK i glukoze, i inflamatorne procese i supresiju
tumora.*2 Pleiotropna aktivnost ovih molekula &inf ZK dobrim supstratima za razvoj
potencijalnih farmakolotkih agenasa. Ovde fzlimo da saopitimo sinteze enonskih 1 i
oksimino 2 derivata ZK kao potencijalnih liganada za glukokortikoidni receptor. Detalji
sinteze ovih jedinjenja ée biti prezentovani.

Ry, Rz, Ry, Ry= . -DAc Il =N-OH;
Ry= =0H il -OCHy
1 2

den, 1.4l 4 Becien

Synthesis of glucocorticoid bile acids

Srdan |. Bjedov, Ksenija Paviovié, Ljubica Grbovic, Bojana Vasiljevié, Marja Sakaé
Department of Chemistry, Biochemistry and Enviranmental Pratection, Faculty of Sciences,
University of Novi Sad, Trg D. Obradovica 3, Novi Sad, Serbia

Bile acids (BAs) are steroidal molecules which beside important role in lipid digestion are
alsa signaling molecules able to activate a number of receptors (FXR, TGRS, PXR, VDR...] and
thus affect the BA and glucose homeostasis, liponeogenesis, inflammatory processes and
tumor suppression.** Pleiotropic activity makes bile acid good substrates for developing
potential pharmacological agents. Herein we would like to report the synthesis of BA enone
1and oxime 2 derivatives as potential ligands for the glucocarticoid receptor. Synthesis of
these compounds will be presented in detall.

1 Kim, | eral, Carcinogenesis, 28, (2007) 940.
2 Deuschle, U. et al,, PLoS ONE, 7, (2012) e43084

Zahvalnica: Ovaj rad je finansican od strane Ministarstva prosvete, nauke i tehnoloskog razvoja
(Projekat ON172021)
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Pperpetual struggle of doped carbon quantum dots surface ch
environmental contamination AehemEry ity

J.R. Prekodravac'*, B. Vasiljevi', D. Mijir’, B. Todorovié Markovié'

(1) Vinca Institute of Nuclear Sciences-National Institute of the Republic of Serbia, Uni
Belgrade, Mike Petroviéa Alasa 12-14, 11000 Belgrade, Serbia, (2) l)ep{:nr:wm ,f}"(‘;',;;f’.’i
Chemistry, University of Belgrade, Faculty of Technology and Metallurgy, | Studentski trg, 1 1000
Belgrade, Serbia;

“prekodravac@vin.b.ac.rs

Industrialization today leads to a significant increase in the number of phenols,
pesticides, paints, solvents and other organic p wil iall i jic effect
in natural resources. One of the major problems is water pollution from the textile industry
causing significant quantities of organic dyes released daily into the environment without
special treatment [1]. The presented study reports an efficient and simple method for the
green microwave-assisted production of doped carbon quantum dots (CQD) from glucose
as carbon precursor (Figure 1) and their fight against water pollution.

Bottom-up MW synthesis
o MW synihesis
S 0SL08)
M .
Bl V\ | NCQD
Bemampoy i
o om e

100 °C foc 1.8 min

Glucose

Figure 1. The illustration of the MW assisted synthesis of N-CQD and B-CQD from
glucose.

‘The resulting N-CQD and B-CQD were negatively charged particles with a spherical
shape. The good water dispersion properties of doped-CQDs came from oxygen-containing
surface functional groups in the form of hydroxyl, carbonyl and carboxyl groups. The
outcome of doped-CQDs surface chemistry towards a specific organic water contaminants
removal efficiency was examined through the photocatalytic activity of selected

ysts.

A new type of carbon nanomaterials known as CQD, have exceptional
physicochemical and optical features, tuneable photoluminescence and strong light
% T $

absorption 2,3}, In additi

the variety of p

techniques, along with the opportunity to modify the surface and dope the CQD to alter their

properties, make them interesting candidates for a variety of applications [4-7].

®B)r ytic activity of N-CQD and B-CQD photocatalysts towards Rose Bengal
emoval efficiency was investigated under neutral pH, room temperature and constant
ion. Reaction in the dark

pollutant (0.03 mM) and

(0.2 mg/mL)

139




