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Abstract

The thesis consists of four chapters.

The first chapter included a review of the spectral analytical methods employed for the
determination of the studied pharmaceutical compounds, namely: amoxicillin
trihydrate, salbutamol sulfate, chlorpromazine hydrochloride, and dopamine
hydrochloride. It also covered the spectral analytical applications of the reagents used:
cresol red dye, 4-amino salicylic acid, and mesalazine.

The second chapter presented the development of an indirect spectrophotometric
method for the determination of microgram quantities of amoxicillin and salbutamol.
The method is based on the oxidation of the pharmaceutical compounds by a known
excess of the oxidizing agent N-bromosuccinimide. The residual oxidant then
decolorizes cresol red dye in an acidic medium to form colored products, whose
absorbance is measured at wavelengths of 442 and 443 nm. The molar absorptivity
was found to be 3.72x10* and 2.2x10* L/mol.cm for amoxicillin and salbutamol,
respectively. The method obeyed Beer’s law within concentration ranges of 0.25-6.25
and 1.0-20.0 pg/ml for amoxicillin and salbutamol, respectively. The average
recovery percentage and relative standard deviation were 101.1% and 0.73% for
amoxicillin, and 99.45% and 0.38% for salbutamol. The method was successfully
applied to pharmaceutical formulations including tablets and injections for
amoxicillin, and tablets and inhalation solutions for salbutamol.

The third chapter involved the use of oxidative coupling reactions for the
determination of the pharmaceutical compound chlorpromazine hydrochloride. The
method is based on the coupling of the drug with the reagent 4-amino salicylic acid in
an acidic medium in the presence of the oxidizing agent potassium bromide/bromate,
producing a reaction product with maximum absorption at 526 nm. The method
followed Beer’s law over a concentration range of 5-150 pg/ml, with a molar
absorptivity of 3.2x10° L/mol.cm. The average recovery was 99.47%, with a relative
standard deviation of 0.31%.

In the fourth chapter, a sensitive spectrophotometric method was developed for the
determination of microgram quantities of dopamine hydrochloride. The method is
based on diazotization and coupling reaction using mesalazine as a reagent in an
alkaline medium, producing a colored product whose absorbance was measured at 425
nm. Beer’s law was obeyed over a concentration range of 1-30 ug/ml, with a molar
absorptivity of 4.9x10* L/mol.cm. The accuracy of the method, expressed as average
percentage recovery, was 98.88% with a relative standard deviation of 0.25%. The
method was applied to a pharmaceutical injection formulation.

A



University of Mosul

College of Education for Women

mO""'\'\'

Department of Chemistry ey or

Developing Spectrophotometric Methods for
the Determination of a Number of
Pharmaceutical Compounds Using Various
methods

Raghad Shamil Adel Hassan Al-Sanjary

Master Thesis

Sciences In Chemistry

Supervised by
Professor
Dr. Mohammed Salim Al-Enizzi

1447 A.H. 2025 A.D.



