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Abstract

Summary:
This thesis included four chapters:

The first chapter included a comprehensive review of analytical spectroscopic
methods used in the estimation of several studied pharmaceutical compounds
(tetracycline, mesalazine, ampicillin, and salbutamol sulfate). The analytical
applications of two reagents (benzidine, ortho-anisidine) and cresol red dye were also
discussed, in addition to an introduction to kinetic and thermodynamic studies.

The second chapter covered two sections: Section (A) developed an accurate
spectroscopic method for estimating tetracycline drug based on oxidative coupling
reaction using benzidine reagent in alkaline medium, where the highest absorption was
recorded at wavelength 400 nanometers. The method followed Beer's law in a
concentration range between (1-30) micrograms/milliliter, and the molar absorptivity
reached 2.10x10* liter/mol.cm. The accuracy achieved a recovery percentage of
100.21% with a relative standard deviation less than 0.5%. The method was applied to
the pharmaceutical preparation of the studied drug compound. The chapter also
included a kinetic study of tetracycline reaction with benzidine reagent, which was
second-order, and the reaction rate constant was calculated at different temperatures,
activation energy was calculated, and a thermodynamic study was conducted in which
the thermodynamic functions AS, AG, and AH were calculated. The study showed that
the reaction is non-spontaneous, exothermic, and ordered.

Section (B) included proposing a selective spectroscopic method for estimating
mesalazine using oxidative coupling reaction between mesalazine and benzidine
reagent in acidic medium, where the highest absorption was recorded at 480
nanometers. The calibration curve showed a linear relationship within the range of 1-
15 micrograms/milliliter, and the molar absorptivity reached 7.24x10* liter/mol.cm,
with accuracy represented by a recovery percentage of 100.65% and relative standard
deviation less than 0.7%. The method was applied to pharmaceutical preparations. The
chapter included a kinetic study of mesalazine reaction with benzidine reagent, which
was second-order, and the reaction rate constant was calculated at different
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temperatures, activation energy was calculated, and a thermodynamic study was
conducted in which the thermodynamic functions AS, AG, and AH were calculated.
The study showed that the reaction is spontaneous, exothermic, and ordered.

The third chapter included developing a sensitive spectroscopic method for
estimating ampicillin based on dye bleaching reactions. The method depends on
oxidizing the drug compound using N-bromosuccinimide (NBS) as an oxidizing agent.
The excess unreacted amount of this agent leads to bleaching of cresol red dye in
acidic medium, resulting in the formation of a colored product whose absorption
intensity is measured at wavelength 517 nanometers. The method showed good
compliance with Beer's law within a concentration range of (1-27.2)
micrograms/milliliter, and the molar absorptivity reached 1.86x10* liter/mol.cm. The
method's accuracy (represented by recovery percentage) reached 99.74% and the
relative standard deviation was less than 0.3%. The method was successfully applied
to pharmaceutical preparations containing ampicillin, indicating its reliability and
efficiency in accurate quantitative estimation. The chapter also included a kinetic
study of ampicillin reaction with cresol red dye, which was second-order, and the
reaction rate constant was calculated at different temperatures, activation energy was
calculated, and a thermodynamic study was conducted in which the thermodynamic
functions AS, AG, and AH were calculated. The study showed that the reaction is
spontaneous, endothermic, and disordered.

The fourth chapter dealt with proposing a simple and sensitive spectroscopic
method for estimating salbutamol sulfate within a concentration range between (1-
27.5) micrograms/ml. The method was based on conducting a diazotization reaction of
ortho-anisidine reagent followed by a coupling reaction with salbutamol drug in
alkaline medium, resulting in the formation of an orange-colored dye that gave the
highest absorption at wavelength 421 nanometers. The method showed good analytical
efficiency, where the molar absorptivity reached 2.4394x10* liter/mol.cm. The method
also recorded a recovery percentage of 101.15% with a relative standard deviation less
than 0.35%. The method was successfully applied to pharmaceutical preparations, and
the results showed good agreement with the original content of the preparation as well
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as with the results of the standard addition method, indicating the reliability and
accuracy of the proposed method in quantitative estimation of salbutamol. The chapter
also included a kinetic study of salbutamol reaction with ortho-anisidine reagent,
which was second-order, and the reaction rate constant was calculated at different
temperatures, activation energy was calculated, and a thermodynamic study was
conducted in which the thermodynamic functions AS, AG, and AH were calculated.
The study showed that the reaction is spontaneous, exothermic, and ordered.
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