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Abstract
The thesis consists of five chapters

The first chapter includes an introduction to different analytical techniques
for the determination of some pharmaceutical compounds including
Sulfamethoxazole, Mesalazine, Carvedilol, Clarithromycin, Paracetamol and
Ibuprofen. These methods include spectrophotometric, chromatographic and
electrochemical methods.

The second chapter included the development of a spectrophotometric method for
the determination of the Sulfamethoxazole compound based on the formation of a
colored product from its reaction with 9-chloroacridine reagent in the presence of
hydrochloric acid. The product was measured in an organic medium of ethanol at a
wavelength of 448 nm,. Beer’s law was obeyed in the concentration range 1-30
ng/ml of Sulfamethoxazole with molar absorptivity of 1.63 x 10* L/mol.cm . The
average recovery % is 98.43%. and a relative standard deviation (RSD) is less than
1%. The product was formed in ratio of 1:1. The method was applied successfully
for the determination of Sulfamethoxazole in its pharmaceutical formulation and
compared with the method of the British Pharmacopoeia, and indicated a good
accuracy and compatibility. kinetics study of the reaction of sulfamethoxazole
with the 9-chloroacridine reagent is carried out the reaction was found to be of
pseudo-first-order the rate constants of the reaction calculated at different
temperatures .the activation energy and thermodynamic functions of activation
were calculated AH*, AG*, AS* .thermodynamic study was also performed it
showed that the formed product is stable at temperatures of (10-30 °C), then the
stability decreases with increasing temperature more than 30 °C. A theoretical
study was also conducted in which a number of theoretical parameters were
calculated, such as the energy values of HOMO and LUMO orbitals and hardness
(1), nucleophile (n), the global electrophile index (®), and the total energy (TE),
through which it was possible to suggest the reaction mechanism for
sulfamethoxazole and the reagent 9-chloroacridine.



The third chapter included the development of a spectrophotometric method for
the determination of Mesalazine, which depended on the reaction of Mesalazine
with 2,6-dichloroquinone-4-chloroamide (DCQ) reagent in the presence of sodium
hydroxide in an aqueous medium at a wavelength of 468 nm. Beer’s low was
obeyed in the range 1-25 ug / ml of Mesalazine with a recovery % of 101.9% and
RSD less than 1.166. The resulting product was found in a ratio of 1:1. The
kinetics of the reaction of mesalazine with the reagent was studied. (DCQ) The
reaction rate constant were calculated at different temperatures and used in
calculating the activation energy and thermodynamic functions for activation. The
study showed that the reaction is of the pseudo-first-order .Thermodynamic study
to also conducted showed that the drug could react with reagent is spontaneously
and that the association forces controlling association of the product of the
mesalazine reaction and the reagent (DCQ) are of a physical nature through and
calculated the values of thermodynamic functions AH , AG®, AS°. A theoretical
study was also conducted in which some theoretical parameters were calculated,
such as the energy of HOMO and LUMO orbitals and hardness (1), the values of
electron lying index association (), the global electrophilicity index (®), and the
total energy (TE), It indicated that mesalazine is a nucleophile attacking reagent
(DCQ) in the proposed mechanism.

The fourth chapter included that the application of a spectrophotometric method
for the determination of Carvedilol and Clarithromycin in pure form and in their
dosage forms., The method was depended on their interaction with 3,2-dichloro-
6,5-dichloro-6,5-dicyano-4,1-benzoquinone (DDQ) to form charge-transfer
complexes in an organic medium of ethanol. The resultant complexes having
maximum absorption at wavelength 460 and 462 nm and in the presence of the
surfactant Tween-60 and Triton X-100 for above drugs respectively. The method
was applied successfully to their pharmaceutical preparations. The recovery %
were 99.48 % and 100.8 %, with RSD of less than 1.25 % and 2.32 %,
respectively. The kinetics of the interaction between drug and the reagent (DDQ)
was also studied the order of the reaction was calculated by applying the
differential equation . the reaction is found to fit the pseudo-first-order equation in
terms of both drug compounds, Fixed time method was applied as a kinetic
method to determination of carvedilol and clarithromycin. The results of the
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kinetic method showed good accuracy with recovery ratio ranging between
97.9%-101.4% for carvedilol and 99.4%-100.5% for clarithromycin. A theoretical
study was conducted for the interaction of pharmaceutical compounds with the
(DDQ) detector and the formation of charge transfer complexes for the purpose of
suggesting the reaction mechanism and determination the electron-donor and
acceptor compounds. The results showed that the drug compounds is the electron
donor and the reagent (DDQ) is the electrons acceptor compound. This could help
in performing the experimental part of this study.

The fifth chapter included the theoretical basis of the kinetic H-point standard
addition method (KHPSAM) and the medical importance of Paracetamol and
Ibuprofen compounds, is introduced. The method depends on the difference in the
oxidation time of Paracetamol and Ibuprofen by ferric ion and subsequently
reacted with potassium hexacyano ferrate to form Prussian blue dye, considering
that Paracetamol is the analyte and Ibuprofen is the interfering substance. the dye
was measured at a wavelength of 740 nm at the time pair of t4-tgy seconds, and
concentrations were estimated in the range of 1-10 and 20-70 pg/ml with recovery
% of 94.96% and 97.20% and RSD were less than 1.05% and 3.99% for the two
drugs, respectively,. The method was successfully applied to determination of
Paracetamol and Ibuprofen in their the pharmaceutical preparation as tablet
(Ibumol).
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