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Thiazoles, pyridine and pyrimidines, are few of the very important classes of
heterocyclic compounds having great medicinal and pharmacological
importance. In the present study, new series of biologically active
compounds containing thiazole, pyridine and pyrimidine units have been
synthesized and screened in vitro for their anticancer activities
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and elemental analysis.
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Abstract—Some new fluoro-heterocyclic compounds containing thiazole and pyridine motties have been synthe-
sized and studied for their antiproliferative activity. Thiazole derivatives have been synthesized by the reaction of
alpha-halo carbonyl compounds with thiosemicarbazones. Some pyridine derivatives have been synthesized by
the reaction of chalcone with cyanothioacetamide and/or malononitrile. Spectroscopic methods have been used for
elucidating molecular structures of the products. Cytotoxic activity of several derivatives has been tested against
human breast cancer (MCF-7), human colon cancer (HCT-116) and human liver cancer (Hep-G2) by the SRB
method. Most of compounds exhibit mild effect on the tested cell lines. One of thiazolidin-4-one derivatives has
been characterized by moderate to strong effect on MCF-7 cell line.

Keywords: thiosemicarbazone, thiazole, pyridine, antitumor activity

DOI: 10.1134/51070363221050236

INTRODUCTION

Rhodanines and their bioisostere thiazole derivatives
[1-5] are considered as promising bioactive compounds
(Fig. 1).

Molecules containing fluorine atoms exhibit a wide
range of biological activities including anticancer activity
[6. 7].

Thiosemicarbazides are widely used in medicinal
chemistry as efficient intermediates in synthesis of
biologically active compounds including antiviral
[8]. anticancer [9]. antitumor [10]. and some more.
Thiosemicarbazone is one of the precursors in construction
of novel class of thiazole containing rhodanine moiety
(Fig. 1) characterized as anticancer [11], anfioxidant
[12]. anti-inflammatory [13], antimicrobial [14]. and
anti-apoptotic [15] agents. Based on the above and

our prior experience in synthesis of new heterocyclic
compounds [16-24]. we have synthesized novel 2-{[1-
(4-fluorophenyl)ethylideneJhydrazono} thiazole deriva-
tives and tested their anti-proliferative activity.

RESULTS AND DISSCUSION

In the current study, 4-flourcacetophenone thiosemi-
carbazones 3a—3¢ were synthesized by reacting 4-flouro-
acetophenone 1 with thiosemicarbazides 2a-2e¢ in acidic
media (Scheme 1). Analytical data of compounds 3a-3c
were similar to those reported earlier [23, 26].

Thiosemicarbazone derivatives were used as building
blocks in the following synthesis of new fused thiazole
rings [27, 28]. Hydrazine carbothioamide derivatives
(3a—3c) were reacted with o-halo acid or o-halo esters
(bromoethanoic acid, ethyl 2-bromoethanoate and ethyl
2-bromopropanoate) in the presence of CH;COONa, the
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SUMMARY

Design and Synthesis of Some New Thiazole, Pyridine and Pyrimidine

Derivatives for Biological Evaluation

The purpose of this work is to synthesize novel biologically active

compounds as drugs analogues through the following two parts:

Part \: Synthesis, characterization and investigation of antiproliferative
activity of novel thiazole, pyridine and pyrimidine derivatives using

Fluoroacetophenone

In this part of study, ¢- fluoroacetophenonethiosemicabazones Ya-c were
synthesized by reacting  ¢-flouroacetophenone V'  with the
thiosemicarbazides Ya-c in the presence of few drops of conc. HCl , in

refluxing ethanol (Scheme ).

s N_N
(0} \N, ‘R
Pg _NH, Conc. HC1 T
F + RHN N > S
H EtOH/ reflux F

3a: R=H
b: R=CHj
c: R= CH;CH,

1 2a: R=H
b: R=CH;
¢: R= CH;CH,

Scheme \: Synthesis of hydrazine carbothioamide derivatives Ya-c

The thiosemicarbazones (Ya-c) were reacted with a-haloacid and/or a-
haloesters namely; Y-bromoacetic acid, ethyl Y-bromoacetate and ethyl Y-
bromopropanoate, in the presence of anhydrous sodium acetate, the
substituted thiazolidinones ¢a-c, ¢a-d and 1a-c were obtained respectively

(Scheme Y).



SUMMARY

Br
Eto @
NaOAc / EtOH

4 a-c

lArCHO

Br
H
> .N S l ~_N S Ar
N =0 "0 N OSIN =
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e
> N S
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F R
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NaOAc / EtOH

Scheme Y: Synthesis of new thiazolidine-¢-one derivatives
Different a-halo substituted ketons namely, )-chloropropane-Y-one, Y-
chloro-\-phenylethane-\-one and Y-chloropentane-Y,¢-dione were reacted
with thiosmicarbazone derivatives (Ya-c) under refluxing condition to afford

the thiazole derivatives Va,b, Aa-c and 4a-c respectively (Scheme Y).

Cll\ @N Y{

NaOAc /EtOH
cl
H SN NS
so.N_S l NS
vNe 0™ P )Y
. rVH NaOAc/EtOH F 8ac R pp
3 a:R=H
b: R=CH, OCH3 SN
c: R=C,Hj Y\{%
NaOAc/EtOH

9a-c

Scheme Y: Synthesis of new thiazole derivatives
Treatment of the  thiosemicarbazones Ya-c  with Y-oxo-N-

arylpropanehydrazonoyl chloride Y-a-c in the presence of a catalytic



