DE GRUYTER

Turk ) Biochem 2017; 42(2): 131-137

Research Article

Betiil Kaya*, Zafer Asim Kaplancikli, Leyla Yurttas and Giilsen Akalin Ciftci
Synthesis and biological evaluation

of some new pyrimidine bearing
2,5-disubstituted 1,3,4-oxadiazole derivatives as

cytotoxic agents

Pirimidin iceren bazi yeni 2,5-dislibstitiie
1,3,4-oksadiazol tiirevlerinin sentezi ve sitotoksik
ajan olarak degerlendirilmesi

DOI 10.1515/tjb-2016-0240
Received February 11, 2016; accepted June 30, 2016; previously
published online December 28, 2016

Abstract

Objective: As a result of adverse effects including drug-
resistance, toxicity and low bioavailability, there has been
a crucial need for novel anticancer agents. In this present
study, some novel 2,5-disubstituted 1,3,4-oxadiazole
derivatives bearing pyridine moiety were synthesized and
their potential cytotoxic activities were examined.
Materials and methods: A series of seven new com-
pounds of 2-[(5-(3-(pyrimidin-2-yl)thio)propyl)-1,3,4-oxa-
diazol-2-yl)thio)]-1-(4-substituted)ethan-1-one derivatives
were synthesized by reacting 5-[(3-(pyrimidin-2-yl)thio)
propyl]-1,3,4-oxadiazole-2-thiol and 4-substituted phena-
cyl bromide derivatives in acetone with potassium car-
bonate. The structures of the obtained compounds were
elucidated using FT-IR, 'H-NMR and MS spectral data and
elemental analyses. In vitro cytotoxic activity of the com-
pounds was evaluated by MTT assay.

Results: Among the tested compounds, compound 4a was
found to be the most active cytotoxic agent against A549
cells, in compared with cisplatin as standard drug.
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Conclusions: It was determined that some of synthesized
compounds had considerable anticancer activity against the
A549 cell lines. Compound 4a including phenyl moiety was
the most active compound against the A549 cell line and was
identified as a lead moiety. Besides, compound 4c including
4-metoxy phenyl moiety exhibited cytotoxic activity against
A549 cells. Consequently, compounds possess phenyl and
4-methoxy phenyl moieties have been determined to be
important for cytotoxic activity of these compounds.
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Ozet

Amac: Kansere karsi giiniimiizde kullanilan ilaclarin ilac
direnci, toksisite ve diisiik biyoyararlanim gibi advers etki-
lerden dolayi, tedavide yeni antikanser ajanlarin varligina
ihtiyac duyulmaktadir. Bu calismada pirimidin iceren bazi
yeni 2,5-disiibstitiie 1,3,4-oksadiazol tiirevleri sentezlen-
mis ve potansiyel sitotoksik etkileri incelenmistir.

Metod:  2-[(5-(3-(pirimidin-2-il)tiyo)propil)-1,3,4-oksadia-
zol-2-il)tiyo)]-1-(4-siibstitiie)etan-1-on tiirevlerinin 7 bilesik-
ten olusan serisi, 5-[(3-(pirimidin-2-il)tiyo]propil)-1,3,4-ok-
sadiazol-2-tiyo ve 4-siibstitiie fenacil bromiir tiirevlerinin
aseton icinde potasyum karbonat eslig§inde reaksiyona
sokulmasiyla elde edilmistir. Elde edilen bilesiklerin yapi-
lar1 FT-IR, 'H-NMR ve MS spektrum verileri ve elementel
analiz kullanilarak aydinlatilmistir. Bilesiklerin in vitro
sitotoksik aktivitesi MTT metodu kullanilarak 6lciilmiistiir.
Bulgular: Test edilen bilesikler arasinda, 4a bilesigi
A549 hiicrelerine karsi, standart ilac sisplatine gore, en
aktif sitotoksik ajan olarak bulunmustur.
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Sonug: Sentezlenen bilesiklerinin bir kisminin A549 hiic-
relerine kars1 6nemli sitotoksik aktivite gosterdigi belirlen-
mistir. Fenil iceren 4a bilesigi en yiiksek sitotoksik aktivite
gOstererek Oncii bilesik olarak kabul edilmistir. Ayrica
4-metoksi fenil iceren 4c bilesigi de sitotoksik aktivite gos-
termistir. Sonugc olarak, fenil ve 4-metoksi kistmlarinin bu
bilesiklerde sitotoksik aktivite acisindan onemli oldugu
belirlenmistir.

Anahtar kelimeler: 1,3,4-Oksadiazol; Pirimidin; Sitotoksik
aktivite.

Introduction

Cancer is described as a large group of disease that uncon-
trolled growth and expansion of abnormal cells included.
Because of being responsible from 8.2 million deaths
in 2012, cancer is one of the main causes of death in the
world. It is presumed that within the next two decades the
number of people with cancer will arise by about 70% [1].
The causes of cancer formation are generally using tobacco
and alcohol, unhealthy diet, chemicals, radiation, immune
conditions, hormones, infectious organisms [2]. Chemo-
therapy, radiation and surgery are leading treatments for
cancer. Nitrogen mustards and antifolate drugs were used
to treat cancer, primarily [3]. Although various chemother-
apy drugs have been produced until today, most of them
are not selective to neoplastic cells. Moreover, there are
some adverse effects like low bioavailability, toxicity and
drug-resistance [4]. That is why, new approaches for cancer
therapy are required and become an emergence to develop
new therapeutic drugs with less toxicity to the patients than
is seen with currently used medicines. Anticancer drugs
can be classified as cytotoxic agents, biological agents,
bisphosphonates, hormones and others [5]. Among these
drugs, the commonly used are cytotoxic drugs.

Due to severe side effects of substantial anticancer
drugs, researchers concentrate on advancing more selec-
tive drugs. For this purpose, heterocyclic ring systems have
become prominent by means of their similarity to biologi-
cally active compounds in our body. Oxadiazole is one of
the significant heterocyclic ring systems with respect to
what occurring in many drugs. Depending on the position of
nitrogen and oxygen atoms in the ring, there are four differ-
ent groups of oxadiazole rings, including 1,2,3-oxadiazole,
1,2,5-oxadiazole, 1,2,4-oxadiazole and 1,3,4-oxadiazole [6].

Five member heterocyclic 1,3,4-oxadiazole nucleus
is important in medicinal chemistry in terms of playing
remarkable role in exhibiting anticancer activity.
Some of drugs that possess 1,3,4-oxadiazole moiety are
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HIV-integrase inhibitor raltagravir, antihypertensive agents
tiodazosin and nesapidil, antibacterial furamizole and a
peptide deformylase (PDF) inhibitor BB-83698 [7]. Gener-
ally, 1,3,4-oxadiazoles have been found to display various
biological activities including antiviral [8], anti-tubercular
[9], anti-inflammatory [10], anticonvulsant [11], antimicro-
bial [12], fungicidal [13], antineoplastic [14], anticancer [15]
and inhibition of tyrosinase [16]. It is reckoned that the azole
(-N=C-0O-) group is necessary for their biological activity.
1,3,4-oxadiazole are very good bioisosteres of amides and
esters which contributes to biological activity by taking part
in interacting with receptors via hydrogen bonds [17, 18].
There are a large number of studies proved that 1,3,4-oxa-
diazoles have potent antitumor activity [19-22]. Moreover,
it is indicated that some mono and 2,5-di-substituted-1,3,4-
oxadiazole derivatives showed anticancer activity via the
inhibition of different growth factor, enzymes and kinases
[23]. Also in another studies, 2,5-disubstitued 1,3,4-oxadia-
zole derivatives have been found to show a dose dependent
cytotoxic activity [24, 25]. Furthermore, some compounds
bearing 1,3,4-oxadiazole-2- thiol moiety have been found to
show cytotoxic activity [26].

Another significant ring in medicinal chemistry is
pyrimidine. Pyrimidine moiety has proven to display
anti HIV [27], antimicrobial [28], anti-inflammatory [29],
antinociceptive [30], antioxidant [31] and antitumor activ-
ity [32, 33]. Moreover there are some drugs bearing pyrimi-
dine moiety such as methotrexate, 5-fluorouracil (5-FU),
tegafur and thioguanine. Also some 2,4,6-trisubstituted
5-cyano-pyrimidine derivatives have shown immunosup-
pressive activity [34]. In another study, pyrimidine—ben-
zimidazole hybrids have found to show cytotoxic activity
against MCF-7, MGC-803, EC-9706 and SMMC-7721 human
cancer cell lines [35]. Further some thiazole-pyrimidine
derivatives exhibited important cytotoxic activity [36].

In the light of this information, we synthesized seven
compounds (4a—g) possessing 1,3,4-oxadiazole and pyrim-
idine moieties and tested their antiproliferative activity
against A549 lung cancer cells. The antiproliferative activ-
ity of the new compounds was evaluated by MTT method.
The cytotoxic potency of compounds 4a-g was studied in
comparison with the known anticancer drug cisplatin.

Materials and methods

Chemicals

All chemicals were purchased from Sigma-Aldrich Chemi-
cal Co (Sigma-Aldrich Corp., St. Louis, MO, USA) and Merck
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Chemicals (Merck KGaA, Darmstadt, Germany). All melting
points (m.p.) were determined by Electrothermal 9100 digital
melting point apparatus (Electrothermal, Essex, UK) and are
uncorrected. All the reactions were monitored by thin-layer
chromatography (TLC) using Silica Gel 60 F254 TLC plates
(Merck KGaA, Darmstadt, Germany). Spectroscopic data
were recorded with the following instruments: IR, Shimadzu
8400S spectrophotometer (Shimadzu, Tokyo, Japan); NMR,
Bruker DPX 500 NMR spectrometer (Bruker Bioscience, Bill-
erica, MA, USA), in DMSO-d,, using TMS as internal stand-
ard; M+1 peaks were determined by AB Sciex-3200 Q-TRAP
LC/MS/MS system (AB Applied Biosystems Co., MA, USA).
Elemental analyses were performed on a Leco TruSpec Micro
CHN/CHNS elemental analyzer (Leco, MI, USA).

Synthesis of the compounds

Ethyl 4-[(pyrimidin-2-yl)thio]butanoate (1) Pyrimi-
dine-2-thiol (0.04 mol) was dissolved in acetone (250 mL).
Potassium carbonate (0.04 mol) was added. After addition
of 4-chlorobutanoate, the reaction mixture was refluxed
for 8 h. The solvent was evaporated under reduced pres-
sure and then water was added to wash the resulting solid
and the mixture was filtered to give compound 1.

4-[(Pyrimidin-2-yl)thio]butano hydrazide (2) Ethyl
4-[(pyrimidin-2-yl)thio]butanoate (0.03 mol) was dis-
solved in ethanol (250 mL). Hydrazine hydrate (0.03 mol)
dissolved in ethanol, was added gradually and the
mixture stirred at room temperature. After completion of
the reaction, the solvent was evaporated under reduced
pressure then water was added to wash the resulting solid
and the mixture was filtered, dried and recrystallized from
ethanol to give compound 2.

5-[3-((Pyrimidin-2-yl)thio)propyl]-1,3,4-oxadiazole-
2-thiol  (3) 4-[(Pyrimidin-2-yl)thio]butano  hydrazide
(0.02 mol) was dissolved in ethanol (250 mL). Potassium
hydroxide (0.02 mol) was dissolved in ethanol (80 mL) with
constant stirring. The second solution was added to first
one. After carbon disulfide (0.02 mol) was added to this, the
mixture was refluxed for 5 h. After completion of the reac-
tion, dilute HCl was added to remove the salt form of the com-
pound. Then water was added and the mixture was filtered,
dried and recrystallized from ethanol to give compound 3.

General procedure for the synthesis of
1-(4-substitutedphenyl)-2-[(5-(3-(pyrimidin-2-
ylthio)propyl)-1,3,4-oxadiazol-2-yl)thio]ethan-1-
one derivatives (4a-g) 5-[(3-(Pyrimidin-2-yl)thio)
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propyl]-1,3,4-oxadiazole-2-thiol (10 mmol) was dissolved
in acetone (100 mL). Potassium carbonate (10 mmol) was
added. After that, appropriate phenacyl bromide deriva-
tives were added and stirred for 12 h at room temperature.
After TLC screening, the solvent was evaporated under
reduced pressure then water was added to wash the result-
ing solid and the mixture was filtered, dried and recrystal-
lized from ethanol to give the final compounds 4a-g.

1-Phenyl-2-[(5-(3-((pyrimidin-2-yl)thio)propyl)-1,3,4-
oxadiazol-2-yl)thio]ethan-1-one (4a) Yield 74%-76%,
m.p. 53-56°C. IR v__ (cm™): 3107.32-3062.96 (Aromatic
C-H), 2949.16-2914.44 (Aliphatic C-H), 1672.28 (C=0
ketone), 1564.27-1448.54 (C=C, C=N), 1197.18-1165.00
(C-0). 'H-NMR (500 MHz, DMSO-d, ppm) & 2.05-2.11 (m,
2H, C-CH,-C), 2.98 (t, 2H, J: 7.36 Hz, CH,CH,-Ar), 3.19 (t, 2H,
J: 716 Hz, S-CH,), 5.08 (s, 2H, CO-CH,), 7.23 (t, H, J: 4.89 Hz,
Ar-H), 7.59 (t, 2H, J: 7.73 Hz, Ar-H), 7.72 (t, H, J: 739 Hz,
Ar-H), 8.05 (d, 2H, J: 741 Hz, Ar-H), 8.63 (d, 2H, J: 4.82 Hz,
Ar-H). Anal. For C_H, N,0.S, calculated: C, 54.82; H, 4.33;
N, 15.04; O, 8.59; S, 17.22; found: C, 54.90; H, 4.33; N, 15.08;
0, 8.57; S, 17,25; MS [M+1] *: m/z 373.

1-(4-Methylphenyl)-2-[(5-(3-((pyrimidin-2-yl)thio)
propyl)-1,3,4-oxadiazol-2-yl)thio]ethan-1-one (4b)
Yield 65%-67%, m.p. 127-130°C. IR v,__(cm~"): 3061.03-
3034.03 (Aromatic C-H), 2929.87-2897.08 (Aliphatic C-H),
1685.79 (C=0 ketone), 1568.13-1489.05 (C=C, C=N), 1192.01-
1143.79 (C-0). 'H-NMR (500 MHz, DMSO-dG’ ppm) & 2.05-
2.11 (m, 2H, C-C_Hz-C), 241 (s, 3H, Ar-CH3), 2.98 (t, 2H, J:
737 Hz, CH,CH -Ar), 319 (t, 2H, J: 717 Hz, S-CH, ), 5.04 (s,
2H, CO-CH,), 7.23 (t, 1H, J: 4.86 Hz, Ar-H), 7.39 (d, 2H, J:
8.18 Hz, Ar-H), 7.94 (d, 2H, J: 8.16 Hz, Ar-H), 8.63 (d, 2H, J:
4.77 Hz, Ar-H). Anal. For C H N, 0,5, calculated: C, 55.94;
H, 4.69; N, 14.50; O, 8.28; S, 16.59; found: C, 55.97; H, 4.70;
N, 14.53; O, 8.30; S, 16.55; MS [M +1] *: m/z 387.

1-(4-Methoxyphenyl)-2-[(5-(3-((pyrimidin-2-yl)thio)
propyl)-1,3,4-oxadiazol-2-yl)thio]ethan-1-one  (4c)
Yield 73%-75%, m.p. 68-74°C. IR v__ (cm™"): 3115.04~
3074.53 (Aromatic C-H), 2968.45-2837.29 (Aliphatic
C-H), 1672.28 (C=0 ketone), 1598.99-1483.26 (C=C, C=N),
1257.59-1159.22 (C-0). 'H-NMR (500 MHz, DMSO-ds,
ppm) § 2.05-2.11 (m, 2H, C-CH -C), 2.98 (t, J: 7.37 Hz, 2H,
CH,CH -Ar), 3.19 (t, 2H, J: 7.17 Hz, S-CH, ), 3.88 (s, 3H,
O-CH3)_, 5.02 (s, 2H, CO—CHz), 710 (d, 2H, J: 8.87 Hz, Ar-H),
7.23 (t, 1H, J: 4.85 Hz, Ar-H) 8.02 (d, 2H, J: 8.86 Hz, Ar-H),
8.63 (d, 2H, J: 4.84 Hz, Ar-H). Anal. For C H N,O.S,
calculated: C, 53.71; H, 4.51; N, 13.92; O, 11.93; S, 15.93;
found: C, 53.76; H, 4.49; N, 13.95; O, 11.90; S, 15.96; MS
[M+1]*: m/z 403.
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1-(4-Chlorophenyl)-2-[(5-(3-((pyrimidin-2-yl)thio)
propyl)-1,3,4-oxadiazol-2-yl)thio]ethan-1-one (4d)
Yield 68%-70%, m.p. 96-97°C. IR v__(cm-!): 305717~
3039.81 (Aromatic C-H), 2933.73-2899.01 (Aliphatic
C-H), 1681.93 (C=0 ketone), 1585.49-1485.19 (C=C, C=N),
1193.94-1085.92 (C-0). 'H-NMR (500 MHz, DMSO-d, ppm)
$2.05-2.11 (m, 2H, C-CH -C), 2.98 (t, 2H, J: 7.37 Hz, CH.CH -
Av), 319 (t, 2H, J: 716 Hz, S-CH,), 5.07 (s, 2H, CO-CH,), 7.23
(t, 1H, J: 4.84 Hz, Ar-H), 7.66 (d, 2H, J: 8.50 Hz, Ar-H), 8.06
(d, 2H, J: 8.52 Hz, Ar-H), 8.63 (d, 2H, J: 4.85 Hz, Ar-H). Anal.
For C17H15C1N40282 calculated: C, 50.18; H, 3.72; Cl, 8.71; N,
13.77; O, 7.86; S, 15.76; found: C, 50.28; H, 3.71; Cl, 8.69; N,
13.79; O, 7.85; S, 15.73; MS [M +1]*: m/z 407.5.

1-(4-Fluorophenyl)-2-[(5-(3-((pyrimidin-2-yl)thio)
propyl)-1,3,4-oxadiazol-2-yl)thio]ethan-1-one (4€)
Yield 71%-73%, m.p. 86-89°C. IR v__ (cm™"): 3061.03-
3020.53 (Aromatic C-H), 2933.73-2900.94 (Aliphatic C-H),
1683.86 (C=0 ketone), 1597.06-1485.19 (C=C, C=N), 1195.87-
1149.57 (C-0). 'H-NMR (500 MHz, DMSO-d()‘ ppm) & 2.05—
2.11(m, 2H, C-CH,-C), 2.98 (t, 2H, J: 7.37 Hz, CH,CH -Ar), 3.19
(t, 2H, J: 7.6 Hz, S-CH, ), 5.07 (s, 2H, CO-CH,), 7.23 (t, H,
J:4.87 Hz, Ar-H), 742 (t, 2H, J: 8.81 Hz, Ar-H), 8.12-8.15 (t,
2H, J: 712 Hz, Ar-H), 8.63 (d, 2H, J: 4.95 Hz, Ar-H). Anal. For
C,H,FN,0.S, calculated: C, 52.29; H, 3.87; F, 4.87; N, 14.35;
0, 8.20; S, 16.42; found: C, 52.35; H, 3.86; F, 4.86; N, 14.38;
0, 8.21; S, 16.45; MS [M+1]*: m/z 391.

1-(4-Cyanophenyl)-2-[(5-(3-((pyrimidin-2-yl)thio)
propyl)-1,3,4-oxadiazol-2-yl)thio]ethan-1-one (af)
Yield 68%-70%, m.p. 53-56°C. IR v__ (cm™"): 3109.25-
3030.17 (Aromatic C-H), 2964.59-2927.94 (Aliphatic C-H),
2316.51-2229.71 (C=N) 1672.28 (C=0 Kketone), 1602.85-
1479.40 (C=C, C=N), 1197.79-1143.79 (C-0). 'H-NMR (500
MHz, DMSO-d, ppm) § 2.06-2.11 (m, 2H, C-CH -C), 2.98 (t,
2H, J: 7.37 Hz, CH,CH,-Ar), 3.18 (t, 2H, J: 715 Hz, S-CH,), 5.11
(s, 2H, CO-CH,), 7.23 (t, 1H, J: 4.86 Hz, Ar-H), 8.08 (d, 2H, J:
8.46 Hz, Ar-H), 8.19 (d, 2H, J: 8.46 Hz, Ar-H), 8.63 (d, 2H, J:
4.85 Hz, Ar-H). Anal. For C H N,O.,S, calculated: C, 54.39;
H, 3.80; N, 17.62; O, 8.05; S, 16.13; found: C, 54.48; H, 3.79;
N, 17.65; O, 8.07; S, 16.10; MS [M+1] : m/z 398.

1-(4-Nitrophenyl)-2-[(5-(3-((pyrimidin-2-yl)thio)
propyl)-1,3,4-oxadiazol-2-yl)thio]ethan-1-one (4g)
Yield 67%-69%, m.p. 150-152°C. IR v__ (cm™): 3105.39~
3061.03 (Aromatic C-H), 2927.94-2895.15 (Aliphatic C-H),
1687.71 (C=0 ketone), 1568.13-1489.05 (C=C, C=N), 1510.26—
137717 (NOZ), 1193.94-1165.00 (C-0). 'H-NMR (500 MHz,
DMSO-d, ppm) & 2.05-2.11 (m, 2H, C-CH,-C), 2.98 (t, 2H, J:
7.36 Hz, CH.CH -Ar), 3.19 (t, 2H, J: 7.16 H_z, S-CH, ), 5.14 (s,
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69 Hz, Ar-H), 8.39 (d, 2H, J: 8.67 Hz, Ar-H), 8.63 (d, 2H, J:
4.74 Hz, Ar-H). Anal. For C_H N.O,S, calculated: C, 48.91;

H, 3.62; N, 16.78; O, 15.33; S, 15.36; found: C, 49.05; H, 3.61;
N, 16.75; O, 15.30; S, 15.39; MS [M+1] : m/z 418.

MTT assay

In order to examine cytotoxicity of the compounds against
A549 (human lung adenocarcinoma cells) cell line, MTT
assay [3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetra-
zolium bromide] was applied in accordance with the
reported data [37, 38]. A549 Human lung adenocarcinoma
cells were incubated in 90% RPMI supplemented with
10% fetal bovine serum (Gibco, Paisley, Scotland) and
cells were incubated at 37°C in a humidified atmosphere
of 95% air and 5% CO,. Then, growing cells were plated
at 2x10*cells/mL into 96-well microtiter tissue culture
plates (Nunc, Denmark) and incubated for 24 h. After this
time, the synthesized compounds and cisplatin (reference
drug) were dissolved in DMSO severally and added to give
final concentration in the range 3.9-500 ug/mL and the
cells were incubated for 24 h. At the end of this period,
MTT was added to a final concentration of 0.5 mg/mL and
the cells were incubated for 4 h at 37°C. Purple formazan
crystals formed by MTT metabolism arised at the end of
the process and crystals were dissolved in 200 mL DMSO.
The absorbance was read at 540 nm with a microtiter plate
spectrophotometer (Bio-Tek plate reader). The percent-
age of viable cells was calculated on the grounds that the
medium control. IC,  values were defined as the drug con-
centrations that diminished absorbance to 50% of control
values.

Results and discussion

Target molecules (4a-g) were synthesized in four steps as
shown in Figure 1. In the first step, ethyl 4-[(pyrimidin-2-y1)
thio]butanoate (1) was synthesized via bimolecular nucle-
ophilic substitution (S 2) reaction. Pyrimidine-2-thiol and
ethyl 4-chlorobutanoate was refluxed in acetone with
potassium carbonate to obtain an irritant intermediate
product (2). In the second step, 4-[(pyrimidin-2-yl)thio]
butano hydrazide was obtained from ethyl 4-[(pyrimidin-
2-yl)thio]butanoate with excess of hydrazine hydrate in
ethanol.  5-[(3-(Pyrimidin-2-yl)thio)propyl]-1,3,4-oxadia-
zole-2-thiol (3) was synthesized by the ring closure reaction
of 4-[(pyrimidin-2-yl)thio]butano hydrazide with carbon
disulfide in ethanolic KOH. Finally, 5-[3-(pyrimidin-2-yl)
thio]propyl)-1,3,4-oxadiazole-2-thiol was reacted with
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Figure 1: Synthesis of the compounds (4a-g).
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Reactants, reagents and conditions; (i) K,CO,, acetone, reflux; (if) NH,NH,-H,0; (iii) KOH, CS,; (iv) 2-bromo-1-phenylethan-1-one derivatives,

KZCOB, acetone.

appropriate o-bromoacetophenone derivatives via bimo-
lecular nucleophilic substitution (SN2) reaction to give
the intended 1-(4-substitutedphenyl)-2-[(5-(3-(pyrimidin-2-
ylthio)propyl)-1,3,4-oxadiazol-2-yl)thio]ethan-1-one deriv-
atives (4a-g).

1-Phenyl-2-[(5-(3-((pyrimidin-2-yl)
thio)propyl)-1,3,4-oxadiazol-2-yl)thio]
ethan-1-one

Structures of the obtained compounds were elucidated
by spectral data. In the IR spectra, significant stretching
bands belonging to C=0 were observed in between 1687 and
1672 cm~!, bands belonging to C=N and C=C were observed
in between 1602 and 1448 cm ! and bands belonging to C-O
were observed at about 1257-1085 cm™'. In the NMR spectra
of the final compounds, a singlet peak at about 5.07 ppm
was observed belonging to -CH, of the oxoethyl moiety. A
triplet peak about 3.19 ppm was observed belonging to the
-SCH, structure. Hydrogen atoms close to the nitrogen atom
were observed at 8.63 ppm. The other hydrogen atom in
pyrimidine was observed at 7.23 ppm in the NMR spectra.
The other peaks belonging to aromatic and aliphatic
protons were observed at the estimated areas.

Cytotoxical potencies of the compounds against tumor
cells were measured by the colorimetric MTT assay. The
MTT test is based on the cleavage of the yellow tetrazo-
lium salt to form a soluble blue formazan product by mito-
chondrial enzymes. The amount of formazan produced

Table 1: IC, values® (mg/mL) for compounds 4a-g in A549 cancer
cell lines.

Compounds A549
4a 68.3317.6
4b 116.67+29.3
4¢ 95+8.7
4d 136.67+28.9
4e 106.67+5.8
4f 143.331+66.6
4g >500
Cisplatin 13.67+2.9

2Cytotoxicity of the compounds. Incubation for 24 h. IC,  is the drug
concentration required to inhibit 50% of the cell growth. The values
represent mean £ SD of triplicate determinations.

is directly proportional to the number of living cells. The
cytotoxic activities of the synthesized compounds (4a-g)
were compared against positive controls by using A549
(human non-small cell lung cancer). Tested concentra-
tions for compounds were in between 3.9 and 500 mg/
mL and for control (cisplatin) were in between 0.98 and
500 mg/mL. The corresponding IC_ values are listed in
Table 1.

Conclusions

The synthesis and cytotoxic activity of seven
1-(4-substitutedphenyl)-2-[(5-(3-(pyrimidin-2-ylthio)
propyl)-1,3,4-oxadiazol-2-yl)thio]ethan-1-one derivatives
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(4a-g) have been reported in this work. It was deter-
mined that some of synthesized compounds had con-
siderable anticancer activity against the A549 cell lines.
However compound 4a including phenyl substituent
was the most active compound against the A549 cell
line and was identified as a lead moiety. For compound
4g, IC,, value could not be calculated at tested con-
centrations. Phenyl and 4-methoxy phenyl including
derivatives have been identified as the most effective
compounds for anticancer activity. 4-Floro including
derivative possessed moderate activity. In this study,
it was seen once again that 1-(4-substitutedphenyl)-2-
[(5-(3-(pyrimidin-2-ylthio)propyl)-1,3,4-oxadiazol-2-yl)
thio]ethan-1-one derivatives were anticancer com-
pounds. In future studies, it is thought to substitute
1-(4-substitutedphenyl)-2-[(5-(3-(pyrimidin-2-ylthio)
propyl)-1,3,4-oxadiazol-2-yl)thio]ethan-1-one derivatives
with different heterocyclic aryl moieties for the rational
design of more efficient drugs.

Conflict of interest statement: The authors have no con-
flict of interest.
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