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Abstract
he long perspective and prospective interests of the study of the
chemical aspect of oxadiazole, thiadiazole and triazole, due to
its numerous synthetic, mechanistic and biological benefits.

At the time we began our study the best prospect for the preparation
of oxadiazole, thiadiazole and triazole were the following sequence using
thymol as a starting material.

The ester compound (A1) was synthesized from the reaction of
thymol with ethyl bromoacetate.

The hydrazide (A2) was prepared from the reaction of ester (Al)
with hydrazine hydrate. The hydrazide (A2) was used for the preparation
of thiosemicarbazide derivatives (A3-5) from its reaction with substituted
isothiocyanates. Substituted 1,3,4-oxadiazole (A6-8), 1,2,4-triazole (A9-11)
and 1,3,4-thiadiazole (A12-14) were synthesized from the cyclization of
thiosemicarbazides using mercuric oxide or dilute sodium hydroxide
solution or concentrated sulfuric acid respectively.

1,3,4-Oxadiazole (A16) and substituted 1,3,4-thiadiazole were
prepared from the reaction of 1-formyl hydrazine (A15) (which was
prepared from the reaction of hydrazide (A2) with formic acid 98%) with
P»Os to give (A16), when (A15) treated with P,Ss, it gives (A17).

1,3,4-Oxadiazole-5-thiol (A18) was synthesized from the reaction of
hydtazide (A2) with carbon disulfide in potassium hydroxide, when
(A18) was allowed to react with hydrazine hydrate, (A19) was the
product .

Thiosemicarbazide (A20) was synthesized from the reaction of
hydrazide (A2) with ammonium thiocyanate and concentrated
hydrochloric acid.

Thymoxy acetic acid (A21) was synthesized from the acidic

hydrolysis of ester (A1).



2-Amino-1,3,4-thiadiazole (A22) was prepared by two methods;
First from the cyclization of thiosemicarbazide (A20) using concentrated
sulfuric acid, and secondly synthesized from the reaction of acid (A21)
with thiosemicarbazide in phosphorus oxychloride.

Also, 1,3,4-triazole (A23) was obtained by cyclization of
thiosemicarbazide (A20) using sodium hydroxide.

2-Chloro-5-substituted-1,3,4-thiadiazole (A24) was synthesized from
2-amino-5-substituted-1,3,4-thiadiazole through diazonium salt. Also,
substituted 4-amino-1,2,4-triazole (A25) was prepared from the fusion of
hydrazide compound (A2) at (150-200 °C). The 2,5-disubstituted-1,3,4-
oxadiazole (A26) was prepared from the reaction of ester (Al) with
hydrazide (A2) in phosphoric acid.

A number of hydrazones (A27-31) were synthesized from the
reaction of hydrazide (A2) with a number of various substuted
benzaldehyde which were treated with lead dioxide in acetic acid to give
2,5-disubstituted 1,3,4-oxadiazole (A32-36).

In addition a number of 3-thymoxy acid amido thiazoldine-4-one
(A37-41) were prepared from reaction of hydrazones (A27-31) with
thioglycolic acid. The hydrazide (A2) was used in the preparation of
substituted 1,3,4-oxadiazole (A42-47) through its reaction with various
carboxylic acids in the presence of phosphoric acid. Pyrazolone (A48)
was synthesized from the reaction of hydrazide (A2) with ethyl
acetoacetate.

The pyrazole (A49) was synthesized from the reaction of hydrazide
(A2) with acetyl acetone.

Pyrazolines compounds (A56-61) were prepared from the reaction of
chalcons (A50-55) (which were prepared from the condensation of
substituted benzaldehyde with substituted acetophenone in strong base)

with hydrazide (A2).



To complete the plan of the study, some semicarbazide derivatives
(A62-65) were synthesized from the reaction of hydrazide (A2) with
amino acid isocyanate. 1,2,4-triazole-5-one (A66-69) were synthesized
from the cyclization of semicarbazide derivatives with potassium
hydroxide solution.

Some five membered heterocyclic compounds which contained two
different atoms were synthesized from the reaction of 1-phenyl-4-
substituted thiosemicarbazide with chloroacetic acid to obtain 2-[N-
(thymoxy-2-acyl)-3-phenyl thiazoldine-4-one] (A70).

N-(Thymoxy methyl hydrazide acetic acid)-2-yldin-3,4-diphenyl
thiazole (A71) was synthesized from the reaction of thiosemicarbazide
(A3) with phenacyl bromide.

A number of compounds 3-(thymoxy methyl)-6-aryl-1,2,4-triazole
[b-4,3]-1,3,4-thiadiazole (A72-75) triazole with different carboxylic acid
in the presence of phosphoric acid.

The compounds (A2, A18, A19, A22, A25, A29, A33, A4S, A47,
A48) were tested against four types of bacteria (Escherichia coli,
Klebsiella pneumonia, Staphylococcus aureus, and Pseudomonas
aurogenosa). The results of the biological study were compared with
standard antibiotics (Ciprofloxacine, Tetracycline, Trimethoprime).

The structure of the synthesized compounds were confirmed by I.R

and U.V spectra as well as some chemical tests and physical means.
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