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Abstract

This study included the use of lipoic acid to prepare the building block
(1,3,4-thiadiazole-2-amine) to be used in the syntheses of a number of
heterocyclic compounds as well as fused rings. The prepared compounds
were characterized using infrared (IR) spectroscopy, nuclear magnetic
resonance spectroscopy (‘H &'"°C NMR) was also used to confirm the
validity of the new compounds prepared through integrations and signal
locations. Column separation technique was used to purify the prepared
compounds using different polar solvents. The study included several
main approaches.

The first pathway included the preparation of the compound (5-(4-(2,1-

dithiolan-3-yl)butyl)-4,3,1-thiadiazole-2-amine H1 through the reaction
of lipoic acid with thiosymcarbazide and in the presence of POCI;
prepared immediately as a solvent to be considered as the basis for the
preparation of heterocyclic compounds. Schiff bases H2-4 were prepared
by reacting it with aromatic benzaldehyde derivatives, and then cyclizing
these compounds using different reagents and catalysts. Whereas, sodium
azide was used to form five-membered ring derivatives (tetrazoles) H 5-7
as well as seven-membered ring (oxazabine, benzooxypines) H8-13
were prepared from the reaction of Schiff bases with anhydrides (malic
and phthalic), followed by the preparation of 1,3-thiazoldine 4-one H14-
16 compounds through the reaction of Schiff bases with thioglycolic acid.
Schiff bases reacted with the amino acid phenylalanine to form the five-
membered ring derivatives (imidazolin-4-one) H17-19. Also, Schiff bases
were cyclized with chloroacetyl chloride and triethylamine TEA to form

the four- membered ring derivatives (azetidine) H20-22.

The second Pathway: Lipoic acid was esterified by concentrated sulfuric

acid and in the presence of ethanol as a solvent to give the compound
ethyl 5-(2,1-dithiolan-3-yl) pentanoate H23 which reacted with aqueous
hydrazine to give the compound hydrazide H24 from which it reacted



with dicarbonyl compounds (acetylacetone, methylacetate acetate and
diethyl malonate) to give five-membered ring compounds H25-27.
Hydrazide H24 was also reacted with potassium hydroxide and carbon
disulfide CS; in the presence of methanol as a solvent to obtain hydrazide
salt H28 and then reacted with (phenacyl bromide, chloro phenacyl
bromide and ethyl-2-bromoacetate) respectively to produce five-

membered ring compounds H29-31.

The third pathway involved the reaction of compound Hlwith TEA

dissolved in dioxane and in the presence of chloroacetyl chloride to form
compound H32, which is reacts with potassium thiocyanate and acetone
as a solvent to form compound H33, and then reacts with aromatic
aldehyde in a solution of anhydrous sodium acetate and acetic acid to
give thiazolidine compounds H34-36, then react with aqueous hydrazine
80% and with the addition of a few drops of concentrated hydrochloric
acid to give pyrazolin compounds H37-38. compounds H34-H36 react
with (thiourea and urea) in the presence of potassium hydroxide to obtain

thiopyrmidones H37-39 and pyramidinone H40-43 respectively.

The fourth pathway: This pathway involved the preparation of H44-49

fused ring- heterocyclic compounds through three basic components,
namely the compound 1,3,4-thiadiazole 2-amine with dimidone and
substituted benzaldehyde , and a second type of fused ring H50-51 was
prepared by the interaction of the 1,3,4-thiadiazole -2-amine derivative

with phenacyl bromide and chloro phenacyl bromide.

The second approaches The prepared compounds were evaluated in

terms of their antibacterial activity and two types of positive and negative
pathogenic bacteria were selected Escherichia coli & Staphylococcus

aureus at a concentration of 30 mg/ml, where the prepared compounds (H



21, 27, 31, 33, 44 and 50) showed inhibition zones ranging from 20 to 25
mm, with the compound H33 showing a particularly strong activity (25
mm). In contrast, compounds (H1, 7 and 9) showed no anti-bacterial

activity

The third approaches The study included the molecular docking of the

prepared compounds, which gave inhibitory effectiveness against
pathogenic bacteria with the enzyme DNA polymerase to facilitate the
mechanics of the inhibition process and the identification of the types of
chemical interactions that occur between the surface of the enzyme and
the compound under study, and these compounds had a high stabilizing

energy.



University of Mosul
College of Education

T TS
0 04/ o NG
For pure Science ey o

Synthesis, Diagnosis and Study of Biological
Efficacy of a Number of Heterocyclic Compounds
Derived from Lipoic acid

Hadeel Mohsen Taha Ibrahim

M.Sc. Thesis

Chemistry

Supervised by

Assistant Professor

Dr. Intisar Qahtan Mahmoud

2025 A.D 1447 A.H



