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INTRODUCTION

The Roughtail Rock Agama, Stellagama stellio is widely
distributed in Cyprus, Egypt, Greece, Iraq, Israel, Jordan,
Lebanon, Saudi Arabia, Syria, and Turkey. It is also introduced
in Malta (Amr et al. 2012). As a result of long years of
systematic, phylogenetic and distributional researches (Bird
1936; Bodenheimer 1944; Mertens 1952; Daan 1967; Clark and
Clark 1973; Beutler and Fror 1980; Baran and Oz 1985; Baran
et al. 1989; Pekmezci 1997; Gogmen et al. 2003; Kumlutas et al.
2004; Almog et al. 2005; Kete and Y1ilmaz 2006; Giil et al. 2010;
Gl and Tosunoglu 2011; Ozdemir et al. 2011; Baig et al. 2012;
Kumlutas et al. 2015), it was commonly accepted that the species
was represented by two subspecies [S. s. stellio and S. s. daani
(Beutler and Fror 1980)] in Turkey.

The records on the distribution of the species in Turkey
mainly consist to the coastline of the Aegean, Marmara, and
Mediterranean seas and Central and Southeast Anatolia regions
(Basoglu and Baran 1977; Baran et al. 2021). The distribution
of the species at the Black Sea region of the country was firstly
reported by Baran et al. (1989) from Amasya and Tokat provinces.
However, coastal distribution of the species in Black Sea region
of Turkey was only reported by Giil et al. (2010) from Sinop
province inhabited western Black Sea region of the country. In
addition, the occurrence of the species in Zonguldak province
was recorded in the Noah’s Ark National Biodiversity Database
of Ministry of Agriculture and Forestry of Turkey in 2017. The
data on this species in Black Sea region of Turkey is so scarce
due to insufficient herpetological studies.

The present study provides an additional locality record from
Zonguldak province in the western Black Sea region of Turkey
and pholidolial and morphometric characters and color-pattern
features of S. stellio specimens.



Morphological data

During a field survey on 23 June 2019, we observed the in-
dividuals (1 &, 1 @, and 2 Subadult 9) of S. stellio in Asma
neighborhood of Zonguldak city center (WGS84, N: 41° 26
86.5" and E: 31° 49" 73.8"", 30 m a.s.l.). The locality is shown
in Fig. 1.

BLACK SEA

Zonguldak®

: ;ﬁ” ?

Figure 1. Map showing the distribution of the Stellagama stel-
lio in Turkey [The provinces of Canakkale, Balikesir, Bursa, [zmir,
Manisa, Kiitahya, Usak, Afyonkarahisar, Denizli, Aydin, Mugla,
Antalya, Burdur, Isparta, Konya, Karaman, Mersin, Nigde, Ak-
saray, Nevsehir, Yozgat, Kayseri, Sivas, Sinop, Adana, Malatya,
Kahramanmaras, Osmaniye, Hatay, Gaziantep, Kilis, Adiyaman,
Sanlrfa, Mardin, Diyarbakir, Batman, Elazig, Bingol, Siirt and
Sirnak (Baran et al. 2021); the provinces of Amasya and Tokat
(Ergtil et al. 2014); the province of Bitlis (Akman et al. 2018)]. The
star shows the new locality found in the present study.

We did not carry out an organized systematic survey and we
did not examine purposely old buildings or ruins of ancient mon-
uments to observe geckoes. Because of their accidental discov-
ery, we observed a small number of the agamid lizards. The lizards
were caught on the roadside walls in a downtown street (Fig. 2).
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Figure 2. A general view of the habitat where the individuals

of Stellagama stellio were caught

All specimens were anesthetized with MS-222 solution, fixed
with a 10% formaldehyde injection, and deposited in 70% etha-
nol. They were deposited in the Zoology Research Laboratory of
Karadeniz Technical University (Collection number: KZL-379
for Zonguldak-Asma Neighborhood) of the Department of Bi-
ology at the Faculty of Science, Karadeniz Technical University.

Mensural and meristic data were recorded by following the
systems of Giil et al. (2010) and Kumlutas et al. (2015). All pho-
lidolial characters were examined under the stereo microscope
and all specimens’ morphometric features are measured to the
nearest 0.1 mm using a digital caliper. The following pholidolial
characteristics were evaluated: sublabials (left-right, SLa-SLb),
supralabials (left-right, SRLa—SRLb), ventrals (V), subdigital
lamellae underneath the fourth toe of the hindlimb (left-right,
4SDLa-4SDLb), subdigital lamellae underneath the third fin-
ger of the forelimb (left-right, 3SDLa-3SDLDb), scales on the 5
whirl of the tail as of its beginning (ST), ventral glandular scales
(VGS), and preanal glandular scales (PGS).

The morphometric measurements in this study following:
snout-vent length (SVL), tip of snout to anal cleft; tail length
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(TL), anal cleft to tip of tail; head width (HW), at widest point
of head; head length (HL), tip of snout to posterior margin of the
ear opening; head depth (HD), greatest width of the head; out-
stretched limb from shoulder joint to tip of toe (FLL, forelimb
length); outstretched limb from hip joint to tip of toe (HLL, hind-
limb length); the length of dorsal blotch at mid-trunk (DBL, dor-
sal blotch length); the width of dorsal blotch at mid-trunk (DBW,
dorsal blotch width). From morphological measurements follow-
ing ratios and indexes were computed: TL/SVL, SVL/HL, HL/
FLL, head index (HI) [100 x HL/HW], and head length index
(HLI) [100 x HL/SVL].

Material: KZ1.-379/2019, 1 &, 1 @, and 2 Subadult 99
23.06.2019, Asma, Zonguldak leg. U. BULBUL.
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RESULT

Morphological data

Pholidolial characteristics: SRLa and SRLb was 12 (25%)
in the male specimen and 11 (75%) in the female and subadult
female specimens. SLa was 13 (25%) in the male specimen and
11 (75%) in the female and subadult female specimens while SLb
was 13 (25%) in the male specimen, 11 (50%) in the female and
first subadult specimens, and 12 (25%) in the second subadult
specimen. The numbers of ventral plates were 49, 47, 43, and 41
in the male, female and subadult female specimens, respectively.

Morphometric measurements: Maximum SVL for the
male, female and subadult female specimens were 105.26,
96.87, and 64.86 mm, respectively. The highest TLs for male,
female, and subadult female specimens were 143.27, 132.64,
and 98.03 mm, respectively. The highest HWs were 24.66,
23.19, and 18.37 mm in the male, female, and subadult female
specimens, respectively. The maximum HLs for male, female
and subadult female specimens were 34.52, 32.19, and 22.93 mm,
respectively. Descriptive statistic of pholidolial characteristics and
morphometric measurements of specimens are given in Table 1.
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Table 1. Comparison of some pholidolial characteristics and morphometric measurements of our specimens

with those given by Giil et al. (2010) and Kumlutas et al. (2015). For abbreviations, see text.

This Study Giil et al.
(Zonguldak specimens) (2010) Kumlutas et al. (2015)
Mean Mean
1%t Subadult @ | Values of 19 Values of
Character 19 14 / 3 Q9 and M%Emwnwhmw from |[299
2" Subadult @ |2 &J from Yozgat | from
Sinop Sivas
SLa-SLb 13-13 | 11-11 | 11-11/11-12 11.2 12-12 | 11-11 [13- [11-12 |13-13 |11-12 [11-11
13
SRLa-SRLb |[12-12 |I11-11 |11-11/11-11 11.6 12-12 | 12-13 (13- |11-11 |13-14 |11-12 |11-11
12
v 49 47 43/41 43.8 47 44 40 |41 42 35 39
4SDLa-b 22-22  |21-21 |21-21/21-21 23.2 21-22 |19-19(18/- [19-19 |18-18 |19-18 |[17-17
3SDLa-b 18-17 | 18-17 |17-17/17-17 19 16-17 | 18-15|15- |14-15 |15-15 | 15-15 |16-15
15
ST 17 15 15/15 16.8 16 17 17 15 16 14 16
VGS - 48 -/- - - - - - 49 - -
PGS - 53 -/- - - - - - 52 - -
SVL 105.26 |96.87 |64.86/60.79 98.50 115 112 |63 108 120 110 101
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Color-Pattern: In the specimens of S. stellio, the color of the
back side was usually blackish-gray. There was a blue coloration
on the scales of dorsum in all specimens. The color of the dorsal
blotches was yellowish brown. In all specimens, the color of the
head (except the brown color infront and on the eye lids) and
forelimbs was light blue while it was dark blue for the hindlimbs.
The color of the tails was light brown and there were dark blue
(black) colored bands on the tails of all specimens. The color of
ventral was yellowish brown in all specimens (Fig. 3).

Figure 3. A general view of a male individual of Stellagama
stellio in the population of Asma Neighborhood

In 2017, the occurrence of the species in Zonguldak province
was recorded in the Noah’s Ark National Biodiversity Database
of Ministry of Agriculture and Forestry of Turkey. In the present
study, we reported an additional locality record of S. stellio for
Zonguldak province and morphological characteristics belonged
to individuals of the species. Except from Zonguldak province,
the species was only reported by Giil et al. (2010) from Sinop
14



province at Sinop castle and Sarikum in western Black Sea coast
of Turkey. These findings indicate that if comprehensive field
studies will be performed, the species can be found in all other
provinces along the Black Sea coast of Turkey.

Regarding to coloration of dorsal ground, blue coloration
on the scales of dorsum, top and lateral sides of the head, our
specimens are identical to S. s. daani (Beutler and Fror 1980;
Baran and Oz 1985; Giil and Tosunoglu etal. 2011; Kumlutas et al.
2015). In addition, pholidolial characteristics and morphometric
measurements of our specimens were found similar to the
specimens of S. s. daani used in the studies of Giil et al. (2010)
and Kumlutas et al. (2015), except slightly higher number of V in
the Zonguldak specimens of our study.

The new locality records of Turkish lizards are the subject
of a growing number of studies in recent years (Tok et al. 2012;
Bozkurt et al. 2015; Ilgaz et al. 2016; Biilbiil et al. 2019; Candan
et al. 2020). The results of the present study and literature data
clearly show that if more field observations are carried out, the
occurrence of Stellagama stellio in other provinces of the Black
Sea coast will be revealed.

The number of the specimens in our western Black Sea coast
specimens was low. More specimens should be investigated to
evaluate the similarity of the Zonguldak population with other
Anatolian populations.
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INTRODUCTION

Turkey is located at the junction of three continents,
that extending throughout the Anatolian Peninsula and
Thrace. Because of its location, it has various topographical,
geomorphological structures (Demirsoy 2002; Eken et al. 2005),
various vegetation types and different climatic conditions (Sahin
and Afsar 2018). When all these factors are considered together,
itis clearly seen Turkey is hosted a wide variety of animal species
ecology (Demirsoy 2002).

Turkey also is the only country which almost entirely contains
three (the Caucasus, Irano-Anatolian, and Mediterranean of the
World’s 34 biodiversity hotspots (Mittermeier et al. 2004). Thus,
it has one of the most important amphibian and reptile faunas in
west of the Palearctic region (Baran and Atatiir 1998; Sindaco et
al. 2000). Many studies which contained lists of amphibian and
reptile species were performed in specific areas of Turkey (Bird
1936; Kumlutag et al. 2001; Ilgaz and Kumlutas 2005; Afsar
and Tok 2011; Eser and Erismis 2014; Sarikaya et al. 2017).
In addition, every year new amphibian and reptile species are
defined and sometimes new locality records are found. In other
words, the herpetofauna of Turkey is still not fully determined
(Kumlutas et al. 2007; Biilbiil et al. 2016).

On the other hand, the existing species may also disappear
while new species are discovered and new locality records are
taken. The new protection areas should be created for biodiversity
conservation (Noss 1996; Bruner et al. 2001). However it may
not always be easy to protect the species in the protected areas
although the protected areas are increased (Pressey et al. 2015).
Among the main reasons for this situations, the most notable ones
are anthropogenic factors (Laurance et al. 2012) and the spreading
of exotic species. In addition, there are the exotic species in most
ecosystems of the world (PySek and Richardson 2010).
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There are many ways entering the stable populations or
protected areas for exotic species: habitat fragmentation,
insufficient protection, human activities etc. (Spear et al. 2013).
After joining a population in any way, the exotic species may
first appear to be harmless. However, they may begin to pressure
native species and they may cause irreversible destruction in the
community structure, in later times (Uysal et al. 2018).

The numbers of amphibians and reptiles as exotic species
have been increased exponentially through the past years. At the
same time, the numbers of turtle - as exotic species - are greater
than other taxa (Kraus 2009).

The red-eared slider turtle, Trachemys scripta (Thunberg in
Schoepft 1792), is known one of the worst exotic species in the
world (Lowe et al. 2000). 7. scripta was reported as an exotic
species in all continents: Asia (Chen and Lue 1998), Europe
(Luiselli et al. 1997), America (Thomson et al. 2010), Africa
(Newberry 1984) and Oceania (Burgin 2006).

In Turkey, scientific studies which mentioned about 7. scripta
as an exotic species are limited. Cigek and Ayaz (2015) were
identified the presence of the first breeding population of 7.
scripta in Turkey. In addition, Uysal et al. (2018) were reported
the presence of the species in Canakkale province of Turkey.

The individuals of 7 scripta has been released or escaped into
natural or semi-natural wetlands in many locates of the world
(Scalera 2006). Sera Lake is one of the the natural wetland in
Turkey. It is a landslide embankment lake which located in the
borders of Akgaabat district of Trabzon province in Turkey.
The lake was formed as a result of the accumulation of large
rocks that broke off from the slopes of the valley located near
the lake in 1950 due to excessive rainfall. There are very much
individuals of the common carp, Cyprinus carpio (L. 1758), in
the stignant parts of the Sera Lake where the turtles are located.
24



The freshwater crayfish (4stacus leptodactylus) was thrown into
the lake. Later, the number of the individuals of this species was
increased greatly.

In this study, we reported the presence of a breeding population
of T. scripta population in a natural wetland (Sera Lake from
northeastearn of Turkey).

RESULT

Two adult and one subadult individuals of 7 scripta were ob-
served in Sera Lake (from Trabzon province of Turkey) and the
photos of these pond turtles were taken (Fig. 1 and 2) in 17 Oc-
tober 2020. The same day, we also observed four more adult in-
dividuals of 7. scripta.

Figure 1. A general view of an adult individual in Sera Lake
from Turkey
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Figure 2. A general view of an adult and a subadult individual
in Sera Lake from Turkey

However, we could not take their photos. These results showed
that there was a breeding population in this lake more advanced
than a single individual which was left here and survived. The field
study was performed during a day time (between 2 and 4 p.m). The
air temperature was 24.5 C° at the beginning time of the study and
21.5 C° at the ending. The turtles were observed in a locality (GPS
data, N: 40° 59" 08.4"" and E: 39° 36" 86.3"", 84 m a.s.| (Fig. 3).

Figure 3. A general view of Sera Lake from Trabzon province
26



Our research determines for the first time that 7. scripta can
live in the Sera Lake which is situated north-east of Turkey. The
individuals of 7. scripta detected as an exotic species in the study
area among the other native species. The local people said that
they have seen the turtles here for years and have not seen who
left these turtles here. The habitat in which the individuals were
found are located in the urban areas. The surrounding of the lake
has been turned into a National Park and the habitat is generally
composed of deciduous trees (Fig. 4).

Figure 4. A general view the habitat of Trachemys scripta

The residential areas in Turkey are generally located around
water sources. New locality records of the fresh water species
are very rich in wetlands, which located intertwined with the res-
idential areas (Uysal et al. 2008). Uysal et al. (2018) detected 8
individuals of the species in Canakkale province from Turkey.
Compatible with (Uysal et al. 2018), the locality record detected
in our study was observed in an area close to residential areas in
Trabzon province from Turkey.

Distributions of 7. scripta because of the releases or escapes
from the pet trade were reported in some localities (Taiwan,
Spain, Sri Lanka, Guam, Bermuda, Reunion, Polynesia, Malay-
sia, Bahrain, Guadeloupe, Italy, South Africa, Martinique, Singa-

27



pore, Brazil, Arabia, Israel, New Zealand, Korea, Thailand, Pan-
ama, Japan e.t.c.) [Ernst et al. 1994; Luiselli et al. 1997; Chen
and Lue 1998; Lindeman 1999; Cadi and Joly 2003; Cadi and
Joly 2004; Teillac-Deschamps and Prevot-Julliard 2006; Thom-
son et al. 2010; Stone 2010; Ficetola et al. 2012]. In other words,
many turtles were released in natural freshwater ecosystems (Lu-
iselli et al. 1997) around the world. In populations, females are
generally more common than males. The adult female individu-
als are generally larger and heavier than adult males.

Cadi and Joly (2003 and 2004) and Ficetola et al. (2012) re-
ported that the individuals of 7. scripta are competing with the
individuals of Emys orbicularis and Mauremys leprosa for nest-
ing sites, basking and food. Although individuals of M. leprose
has no distribution in Turkey’s fresh waters, distribution of Emys
orbicularis into fresh waters are available in Turkey.

According to Lindeman (1999) the large turtle species were
dominant than the smaller turtles for the competitions between
the individuals of 7. scripta and other Emydid turtles for sun-
bathing regions. As reported by Stone (2010) in the relevant
study on 7. scripta and P. rubriventris in a freshwater Pennsylva-
nia: The reason why 7. scripta individuals are not dominant than
other turtle species in fresh waters may be that the population of
T scripta do not have sufficient density yet.

In addition, T scripta is one of the omnivorous species (Ernst
et al. 1994) and the populations with high densities of omniv-
orous species can affect macroinvertebrates, aquatic vegetation
and even amphibian communities (Teillac-deschamps and Prev-
ot-julliard 2006).

In 2009, Rodder et al. modeled a potential distribution of 7
scripta. They considered some essential physiological and repro-
ductive characteristics for the model. Their model showed the
distribution of 7. scripta in North, Central and South America,
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Europe, West and Central Africa, the East African coast, eastern
Asia, and the eastern and western parts of Australia, and Turkey.

Although the distribution of the species were detected in Tur-
key, very few records on this subject are available. It is important
to determine the localities of the individuals of the 7. scripta and
the population density in the fresh water in Turkey. We reported
here the occurrence of a breeding and crowded population of 7.
scripta in Sera Lake of Trabzon province. This population needs
to be followed up with long-term observations. In this way, nec-
essary measures can be taken without increasing their numbers
and harming the native species.
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Chalcones, generally composed of two aromatic rings
connected a, P-unsaturated carbonyl system which a three-
carbon, are naturally found in vegetables, fruits, teas and other
plants and are involved in the biosynthesis of isoflavonoids and
flavonoids in plants (Rashid et al., 2019). They are very important
class because of medicinal and pharmacological properties like
anticancer (Modzelewska et al., 2006), antitumor (Jin et al.,
2013), anti-diabetics (Ugwu et al., 2015), anti-HIV (Rizvi et al.,
2012), antioxidants (Mazzone et al., 2015), antiulcer (Sashidhara
et al.,, 2015), antimalarial (Raj et al., 2015), cardiovascular
(Mahapatra and Bharti, 2016), anti-tubercular (Mujahid et al.,
2015), antibacterial (Mujahid et al., 2015), antifungal (Zheng
et al., 2015), antiviral (Zhou et al., 2018), anti-inflammatory
(Mahapatra et al., 2017), anticonvulsant (Sharma et al., 2013),
antidiuretic (Rizvi et al., 2012). Naturally derived chalcones are
usually yellow, orange and brown colored crystalline solids.

Coumarin composed of benzene and 2-pyron rings is a
bicyclic heterocyclic compound and is also a broad natural class.
Coumarin derivatives show a lot of pharmacological activities
(Sashidhara et al., 2013; Emami and Dadashpour, 2015),
such as anticarcinogenic (Basanagouda et al., 2014), antiviral
(Curini et al., 2003), anticholinesterase (Kurt et al., 2015), anti-
inflammatory (Fylaktakidou et al., 2004), antithrombotic (Peng
et al., 2013), antioxidant (Kostova et al., 2011), hepatoprotective
(Atmaca et al., 2011), , antimicrobial (Ostrov et al., 2007),
antituberculosis (Manvar et al., 2011), antihyperlipidemic (Yuce
et al., 2009) and monoamine oxidase-B inhibitors (Hammuda et
al., 2016) activities.

Since chalcones and coumarins can be prepared synthetically
and have a variety of biological activities, they have attracted
great interest for possible therapeutic uses. (Wang et al., 2020).
As expected, modified chalcones and coumarin-chalcone hybrids
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are also It has been reported to have a lot of pharmacological
activities such as anticancer, antimalarial, antimicrobial and
antioxidant properties (Xiao et al.2020).

11 new coumarin-chalcone compounds containing the
urea group were synthesized by Kurt et al, and the antitumor
effects of these hybrids on the in vitro growth of CHO (Chinese
hamster ovary) cell, H4IIE (rat hepatoma) and HepG2 (human
hepatocellular carcinoma) were investigated (Figure 1).
Sorafenib is positive control in this study. Among the synthesized
compounds, compounds k and j showed better activity against
HA4IIE and HepG2, respectively, compared to Sorafenib. In this
study; It has been reported that compounds k and j can be potent
antitumor agents (Kurt et al., 2020).

a; R=3-OCH; g; R=4-Br

H H
0._0O N.__N N b; R=4-OCH; h; R=4-1
O ‘ \ﬂ/ \@R c¢; R=3-F i; R=4-H
F X 0 Z & R=4F j; R=4-NO,
o e; R=3-Cl k; R=4-CF;

£ R=4-Cl
la-1k
Figure 1. New coumaryl-chalcone substituted urea derivatives
from Kurt et al.

In this study, 14 new coumarin-chalcone compounds were
synthesized and evaluated for TrxR inhibitors. Xanthohumol was
used as a positive control in the study. Many of the synthesized
compounds are reported to exhibit more anticancer activity than
Xanthohumol. It has been suggested that from these compounds,
particularly 2b, it may be a good therapeutic TrxR inhibitor for
the treatment of human cancer (Wanga et al., 2020).
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g; R=4-F n; R =4-NH,

Figure 2. Coumarin-chalcone hybrids synthesized by Wanga et al.

In another study, Veras et al. synthesized the 4-MET
compound (Coumarin chalcone hybrid) and evaluated mutagenic
/ antimutagenic and recombinogenic / anti-recombinogenic
activities in Drosophila melanogaster using the SMART
test. As a result of the study, it was stated that 4-MET was
not toxic to D. melanogaster at the organism level or was not
genotoxic / recombinogenic as stated in the SMART test, but
protected D. melanogaster somatic cells against genotoxicity
/ recombinogenicity caused by MMC. It has been stated that
4-MET is one of the agents that can be used in chemopreventive
treatments (Veras et al., 2020).
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Figure 3. 4-MET(7-Methoxy-3-(E)-3-
(3,4,5-trimethoxyphenyl)acryloyl)-2H-chromen-2-one

Four series coumarin-chalcone hybrids (DPCU 1-13, DPCT
1-13, DCCU 1-13 and DCCT 1-13) were synthesized with
good yield (54-78%) and evaluated against insulin receptor
(1IR3) using VLife MDS 4.6 software. The docking scores of
coumarin-chalcone hybrids were compared with the internal
ligand (ANP) and the standard drug metformin. It was stated
that DCCU 13 and DCCT 13 showed a minimum binding score
of -83.15 and -82.72, respectively and they show better activity
against to insulin receptor (1IR3) (Kumar Konidala et al., 2020).
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Figure 4. Synthesized coumarin-chalcone hybrids
(DPCU 1-13, DPCT 1-13, DCCU 1-13 and DCCT 1-13)

Working areas with liquid crystal material, such as liquid
crystal thermometers, biological sensors, etc for every day is
increasing (Andrienko, 2018; Lagerwall and Scalia, 2012). The
increasing areas of use have made it necessary to discover new
liquid crystal materials, especially new liquid crystal materials
from the thermotropic class (Singh and Dunmur, 2002). It has
been reported by both Kang and Kang and Buchs et al. that
polymeric and non-polymeric coumarin derivatives have liquid
crystalline properties (Kang & Kang, 2015; Buchs et al., 2014).
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Durgapal and et al. have synthesized a new homologous series of
n.alkoxycoumarin- chalcone derivatives. The effect of chalcone
on mesophase appearance and stability was studied using DSC
and POM. Series up to n = 7 showed only the nematic phase,
while the coumarin-chalcone compound with n = 8 (11f) showed
two phases. The focal conical phase is indicative of the smectic
A phase and the nematic phase with different textures, and this
has been further confirmed by the DSC study. Other members
of the series with n = 9 and above showed only the focal conical
smectic A phase (Durgapal et al., 2020).

OCnH2n+‘1

I1a-11k

a;n=2 d;n=6 g;n=10 j;n=16
b;n=4 e;n=7 h;n=12 k;n=18
c;n=5 f;n=8 1;,n=14
Figure 5. Coumarin-chalcone derivatives with
liquid crystalline properties

In this study, two coumarin-chalcone derivatives were
synthesized and examined using MTT assay against to T47D
cells and HeLa cells as anticancer activity. However, it is stated
that these synthesized compounds show a low activity (Suwito
et al., 2020).
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R = 2,4-diOMe
R = 4-N,N-diMe

Figure 6. Synthesized coumarin-chalcone derivatives by
Suwito et al.

Xyccwven et al., synthesized two coumarin chalcone derivatives
and identified both of them by H NMR, C NMR, UV and FTIR. It
was stated that they can be used as fluorescent dyes for synthetic
fibres ( Xyccwen et al., 2020).

O @) R
a,R=H
b; R=CI

Figure 7. Synthesized coumarin-chalcone derivatives by
Xyccven et al.

Adenosine receptors (ARs) play an important role in diseases
such as Alzheimer’s , Parkinson’s, epilepsy, and schizophrenia.
In this study, eight coumarin-chalcone hybrids synthesized
and evaluated binding afinity for four subtypes of human ARs.
The experimental results showed that the methoxy substituted
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compounds (3,4) allowed higher hA3 binding, while the hydroxy
substituted samples (5-8) allowed moderate hA1 binding. It was
stated that 4 and 7 of the synthesized compounds had the highest
activity (Vazquez-Rodriguez et al., 2020)

Ry o) R4 o)
POSACHNNOGQS

R3 (O] OCH; Ry o O OH
R4 R4

1; R;=R,=R;=H ; R,=OCH, 5; R1=R,=R;=H ; R,=OH
2; R;=R;=H ; R,=R,=OCH, 6; Ri=R;=H ; R,=R,=OH
3; R,=H ; R;=R;=R,=OCHj, 7; R,=H ; R|=R3=R,~OH
4; Ry=R,4=H ; R;=R;=0CH, 8; R,=R4=H ; R;=R;=OH

Figure 8. Synthesized coumarin-chalcone hybrids
for the activity of hARs

The seven coumarin-chalcone derivatives were synthesized
by Jaber and co-workers. Anticancer activity was evaluated
against SK-LU-1 and MCF-7 cancer cells. For this, the MTT test
was used. Antibacterial and antifungal activities were examined
against Staphylococcus aureus, Escherichia coli, Candida albicans
and Aspergillus niger using broth dilution method. Compounds
with the best anticancer, antibacterial, and antifungal activities
were noted to be compounds with groups OMe, CI, F, and NH
(Jaber et al., 2020).
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Figure 9. Synthesized coumarin-chalcone derivatives by
Jaber et al.

Sahoo and co-workers synthesized nine coumarin-chalcone
derivatives and tested against several bacterial strains for
the antibacterial activities. Gentamisin used as a standard. It
showed the best antibacterial activity 4i among the synthesized
compounds (Sahoo et al., 2021).
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Figure 10. Coumarin chalcone derivatives for
antibacterial activity

Thirteen novel coumarin-chalcone compounds were
synthesized in this study. Mesoporous CoCL,NN’PhBIA / Al-
SBA-15 was used for the first time as a catalyst in the synthesis.
This catalyst is the original organic-inorganic hybrid. The
catalyst is recyclable under sonication condition and can be used
as a very effective catalyst. The syntheses were carried out in a
short time and with high yield in the presence of new catalyst and
ultrasonic irradiation technique (Akbarzadeh and Safaei-Ghomi,
2020).
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Figure 11. Synthesized coumarin-chalcone compounds with
CoCl NN’PhBIA/AL-SBA-15 as a catalyst

The use of colorimetric or fluorescent chemosensors is
important for detecting contaminants and metal ions. It is
believed that the excess aluminum in our body causes diseases
such as Alzheimer’s and Parkinson’s, while copper deficiency
causes many ailments such as anemia and low white blood cell
count. And the increase in magnesium is also blamed for diseases
such as diabetes, hypertension, epilepsy and Alzheimer’s. In
this study, a new chemosensor L (Coumarin-chalcone hybrid)
was synthesized. It was stated that this sensor showed a good
selectivity for AI** and Cu?* determination colorimetrically and
for AI** and Mg?" in ethanol as fluorescence. (Zhang et al., 2020).
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Figure 12. Chemosensor L
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