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Abstract:

This study involved the preparation of several 4-Hydroxyacetanilide
derivatives by introducing seven different synthesis lines, resulting in the
synthesis of 79 compounds. Most of the products are heterocyclic, as most
currently used drugs contain heterocyclic compounds in their structures. The
chemical formulas of the prepared compounds (A2-A80) were confirmed using
spectroscopic techniques such as Forrior Transfere Infrared spectroscopy (FT-IR)
and Nuclear Magnetic Resonance spectroscopy (NMR). The completion of the
reactions was monitored using thin-layer chromatography (TLC) with different
solvents as a mobile phase. The resulting compounds were purified by
recrystallization, and column chromatography was used for further purification
using chloroform and methanol. The biological activity of some of the products
was tested against four Gram-positive and Gram-negative bacteria, with some
interesting results. The following is a summary of the synthesis lines conducted
in this thesis:

First Line:

Step 1: Initially, paracetamol derivative (A2) was prepared, containing the
active methylene chloride group, which was incorporated into several subsequent
reactions. The starting material, paracetamol (A1), was reacted with chloroacetyl
chloride in a basic medium. Step 2: Derivative (A2) was reacted with hydrazine
hydrate to form hydrazine derivative (A3), which serves as a precursor to other
pathways. Step 3: Hydrazine derivative (A3) was reacted with six cyclic
anhydrides in the presence of glacial acetic acid to form pyridazine-3,6-one
compounds.

Second Line:

Step 1: involved preparing urea and thiourea derivatives (A10 and A11) by
reacting an alkyl chloride derivative (A2) with urea and thiourea, respectively. In
the second step, semicarbazide (A12) and thiosimicarbazide (A13) derivatives
were prepared by reacting an alkyl chloride (A2) with semicarbazide or
thiosimicarbazide, respectively. In the third step, a thiacyanoacetate derivative
(A14) was prepared by reacting an alkyl chloride (A2) with ammonium
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thiocyanate. The fourth step involved reacting compound (A2) with phenyl
thiourea to form phenyl thiourea derivative (A15). Finally, the fifth step involved
reacting compounds (A10 and A11) with phenacyl bromide to form oxazole and
thiazole derivatives (Al16 and A17), respectively, after neutralization with
ammonium hydroxide. In step six, the derivatives 2-hydrazinyloxazole (A18) and
2-hydrazinylthiazole (A19) were prepared by reacting either a semicarbazide
derivative (A12) or a thiosimicarbazide derivative (A13), respectively, with
phenacyl bromide, followed by neutralization with ammonium hydroxide. In step
seven, the thiazolene substitutes (A26 and A20) were formed by reacting either
phenacyl bromide or para chloro phenacyl bromide with an isothiocyanate
derivative (Al4), followed by neutralization with ammonium hydroxide,
respectively. In step eight, the substitutes N-phenyl-2-aminothiazoline (A21) and
(A27) were prepared by reacting a thiosimicarbazide derivative (A15) with either
phenacyl bromide or para chloro phenacyl bromide, respectively. Step 9: Prepare
the compounds N-phenyl-2-hydrazinyloxazoline (A24) and N-phenyl-2-
hydrazinylthiazoline (A25) by reacting one of the semicarbazide (A12) or
thiosimicarbazide (A13) derivatives with para chloro phenacyl bromide.

Third Line:

Involves eight steps. In the first step, chloroacetic acid is linked to
paracetamol (A1) using a basic solution of KOH. The resulting compound is then
neutralized with acid to form a paracetamol derivative (A28), which is
subsequently incorporated into several reactions by utilizing the carboxyl group
added to the paracetamol molecule. In the second step, the carboxylic acid (A28)
is reacted with ortho phenylene diamine in the presence of a dilute acid to form
the benzimidazole substituent (A29). The third step involves preparing a
benzoxazole substituent (A30) by reacting the carboxylic acid (A28) with ortho
amino phenol in an acidic medium via a cyclization reaction. Step 4: The
carboxylic acid (A28) reacts with thiosemicarbazide via a nucleophilic attack of
the terminal amine group on the carboxyl group. The intermediate is then directly
cyclized using phosphorus oxychloride (POCl3), and the solution is neutralized
with 10% KOH to form the derivative 2-amino-1,3,4-thiadiazole (A31). Step 5:
This step is a continuation of the previous one, reacting compound (A31) with
sodium nitrite in an acidic medium, this results in a nucleophilic substitution of
the free amine group in the thiadiazole ring with a chloride atom, forming the
derivative 2-chloro-1,3,4-thiadiazole (A32). This is then reacted in step 6 with
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thiourea to form compound (A33), which is a derivative of 2-thio-1,3,4-
thiadiazole. Step 7: In this step, the benzimidazole derivative (A29) was reacted
with chloroacetyl chloride in a dry solvent. Electrophilic substitution of nitrogen
atom number (1) in the benzimidazole resulted in compound (A34). Step 8: This
step involved electrophilic substitution of nitrogen atom number (1) in the
benzimidazole derivative (A29) by reacting the compound with benzyl chloride,
resulting in compound (A35).

Four Line:

Step 1: Paracetamol (Al) was acidically hydrolyzed to form para-
aminophenol, which was then reacted with ammonium thiocyanate to form a
thiourea derivative (A36). Step 2: Para-aminophenol was reacted with phenyl
isocyanate to form a phenylthiourea derivative (A37). Step 3: The phenylthiourea
derivative (A37) prepared in the previous step was cyclized by reacting it with
malonic acid/acetyl chloride to give a pyrimidine-2-thion-4,6-dione ring
derivative (A38). Step Four: following the same pattern as the previous step, the
compound (A37) was then cyclized by reacting it with oxalic acid/acetyl chloride,
resulting in the formation of the imidazole-2-thion-4,5-dione derivative (A39).
The compound (A37) was also reacted in the fifth step with chloro acetic acid,
resulting in the preparation of the 2-phenyliminothiazol-4-one derivative (A40).

Fifth Line:

This line comprises three steps. The first step involves preparing the
chalcones (A41 and A42) by reacting barbituric acid with para-
hydroxybenzaldehyde or para-aminobenzaldehyde, respectively, in a basic
medium. In the second step, the chalcones produced in the first step were reacted
with 1,4-dibromobutane in the presence of anhydrous potassium carbonate in a
dry medium to form the derivatives (A43 and A44), which contain an alkyl
bromide at the para position. The third step involves preparing the ether
derivatives (A45 and A46) by reacting one of the two compounds (A43 and A44)
with the starting material (A1).

Sixth Line

Step 1: Several Schiff bases (A47-A56) were prepared by reacting a
benzaldehyde substituent with a hydrazine derivative (A3). This resulted in a
nucleophilic attack by the terminal amine group of the hydrazine derivative on the

C



carbonyl group of the aldehyde. Step 2: The Schiff bases obtained in Step 1 were
then reacted with thioglycolic acid in the presence of anhydrous Zink Chloride to
give 4-oxothiazoldine derivatives. In Step 3, the Schiff bases (A47-A56) were
reacted with sodium azide to form a tetrazole rings (A67-A76).

Seventh Line:

Several pyrazole ring derivatives were prepared by reacting a hydrazine
derivative (A3) with acetylacetone as a first step, forming compound (A77).
Compound (A3) was then reacted with methylacetoacetate to form a pyrazol-5-
one ring derivative (A78) in the second step. In the third step, a pyrazol-3,5-
dione ring derivative (A80) was prepared by reacting compound (A3) with
dimethylmalonate, with a good percentage yield 75%.

Biological activity: Due to the resistance of bacteria to a large number of

currently used drugs, it is necessary to try to discover new drugs to treat some
common diseases. Therefore, 8 synthesized compounds (A5, A16, A23, A31,
A38, A46, A64, A74) were selected to test their biological activity as
antimicrobials against four types of bacteria, two of which are Gram-positive (S.
aureus, S. epidermidis) and the other two are Gram-negative (E. coli, K.
pneumoniae). Concentrations of 10, 20, 30, 40, and 50 g/mL were used. In
comparison with five standard antibiotics (Amucillin, Ceftriaxone, Vancomycin,
Neomycin, and Gentamicin), the results confirmed that the inhibitory activity of
the compounds increased with increasing concentration. Compounds (A38) and
(A46) showed good inhibitory activity against (Streptococcus epidermidis), while
compound (A64) showed good inhibitory activity against Gram-positive
(Streptococcus aureus). For Gram-negative bacteria, compound (A74) showed
excellent activity against (Klebsiella pneumonia) and (E. coli). Compounds (AS)
and (A64) showed good inhibitory activity against (E. coli). Most of the results
were better than the inhibitory activity of the selected standard drugs.
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