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Abstract

This thesis focused on using indole-3-butyric acid as a starting material to
synthesize various heterocyclic compounds. This included preparing four- and
five-membered cyclic compounds, such as azetidine-2-one and substitutes of
oxadiazole, thiadiazole, triazole, tetrazole, thiazolidine, pyrazole, as well as
hexagonal ring substitutes, including phthalazine, and seven-ring substitutes,
including oxazepine substitutes. Additionally, the study aimed to prepare and
characterize various polymers containing heterocyclic five-ring parts, such as
oxadiazole and benzothiazole, using gradual growth polymerization such as
polyamide, polyimine, polythioester, and polysulfide.

The first approach involved preparing hydrazide indole-3-butanoic acid (A,)
from the reaction of methyl indole-3-butanoate (A;) with hydrazine hydrate.
Oxadiazole-2-thiol substitute (A;) was then obtained by reacting hydrazide (A,)
with CS2 in an alcoholic potassium hydroxide solution. Triazole-3-thiol substitute
(A4) was prepared by reacting oxadiazole compound (Aj) with aqueous hydrazine,
which was later reacted with chloroacetyl chloride to give the conjugated
thiadiazine ring (As). Pyrazolone substitutes (As.g) were also prepared from the
reaction of hydrazide (A;) with 1,3-dicarbonyl compounds. Additionally, several
hydrazones (Ay.;s) and thiosemicarbazid substitutes (Aje.;3) were prepared by
reacting hydrazide compound with benzaldehyde substitutes, phenyl
isothiocyanate, butyl isothiocyanate, and ammonium thiocyanate, respectively.

In the second approach, thiosemicarbazide substitutes (Aj¢.;5) were cyclized
with different catalysts and cyclization reagents, such as aqueous hydrazine,
sodium hydroxide solution, mercury oxide, concentrated sulfuric acid, chloro
acetyl chloride and phenacyl bromide substitutes, resulting in the formation of
triazole substitutes (Ajo.;), triazole-3-thiol substitutes (A.4), oxadiazole
substitutes (Azs), thiadiazole substitutes (A,725), thiazolidine-2-yalidine
substitutes (Aj930), and thiazole substitutes-2-yalidine (Aj;.34).

The third approach involved preparing substitutes for azitidine-2-one
(Ass.41), thiazolidine (Ay4;.45), tetrazole (Asqs), and oxazepin (Azg.g0) by cyclically
adding hydrazone compounds (Ag.15) to chloroacetyl chloride, thioglycolic acid,
sodium azide, and anhydrides (maleic and phthalic), respectively. Some oxadiazole



substitutes (A49.55) were prepared implicitly by cyclizing hydrazones with lead
dioxide, while several phthalazine substitutes (Ag;.¢9) were implicitly cyclized from
hydrazone compounds in amyl alcohol saturated with HCI gas.

The fourth track: In this track, a number of monomers of benzo-bis
(thiazole) diamine (Ags.g9) Were prepared from the reaction of the isomers of
phenylenediamine or benzidine with ammonium thiocyanate dissolved in acetic
acid in the presence of bromine as a catalyst. Esters of dicarboxylic acids were also
prepared. (Ag;.92) from the reaction of dicarboxylic acids with ethyl alcohol in the
presence of concentrated sulfuric acid as a catalyst, then the diesters (Agy.9;) Were
reacted with aqueous hydrazine to obtain dihydrazides (Ag;.95) that were used in
the preparation of monomers 5 ,5 -(substituted) bis(1,3,4-oxadiazole-2-thiol)
(Ags.08) through its reaction with carbon disulfide (CS;), while chlorides of
dicarboxylic acids (Ag;.gs) were prepared from the reaction dicarboxylic acids with
thionyl chloride.

The fifth track: This track included the preparation of a number of
poly(benzo)bis(thiazole)amide derivatives (Agg.114) from the reaction of diamine
monomers (Agg.g9) With chlorides of dicarboxylic acids (Ag;.g5) using pyridine as a
catalyst.

Sixth track: In this track, a number of poly(benzo)bis(thiazole)imine
derivatives (A;;s.122) were prepared from the reaction of diamine monomers (Asgg.g9)
with two binary aldehyde compounds (terephthaldehyde, chlortaraldehyde) using
glacial acetic acid. as a catalyst.

The seventh track: some thioester polymers (A ,;.137) were prepared from the
reaction of monomers of 5,5 -(substituted) bis(1,3,4-oxadiazole-2-thiol) (Ags.05)
with chlorides of dicarboxylic acids (Ag;gs). by interfacial polymerization
technique and using citramide as a catalyst.

The eighth and last track included the preparation of a number of
polysulfides (A3g.146) from the reaction of monomers 5,5 -(substituted) bis(1,3,4-
oxadiazole-2-thiol) (Age9g) with di-bromide alkyl (1,4-dibromobutane, 1,5-
dibromopentane, 1,6-dibromohexane) in an aqueous solution of sodium hydroxide.



The research described in the fourth to eighth tracks involves the synthesis
and characterization of various organic compounds, including monomers and
polymers derived from benzo-bis(thiazole) and dicarboxylic acids. The methods
used for synthesis include reactions with ammonium thiocyanate, ethyl alcohol,
hydrazine, thionyl chloride, carbon disulfide, aldehydes, and di-bromide alkyl.
Pyridine, glacial acetic acid, and citramide were used as catalysts in some of these
reactions.

The prepared compounds were characterized using infrared spectrometry,
and some of them were also characterized using proton nuclear magnetic
resonance, carbon-13 isotope, and mass spectrometry. The inhibition effectiveness
of some of these compounds on bacteria (Eschershia coil and Staphylococcus
aureu) was tested using the disc diffusion method. Additionally, the viability of
normal cells (HdFn) and cancer cells type (MCF-7) was evaluated towards
different concentrations of compounds by MTT assay.

The thermal stability of most of the prepared polymers was evaluated using
a thermogravimetric analysis test, and electrical conductivity measurements were
conducted for some of the prepared polymers.
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