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Summary

This thesis contains five chapters:
Chapter one:

This chapter includes a general introduction about the drugs remdesivir,
meropenem, captopril, atenolol, tartaret metoprolol and the chemical reagents
that were used during the research and their employing in analytical chemistry.
In addition, the medical importance of the five drug compounds, their structural
formulas, some physical properties and their therapeutic uses for many different

diseases, as well as the aim of the research.
Chapter two:

This chapter includes a review of the different analytical methods which
were used in the estimation of the pharmaceutical compounds under study in

their pure forms, pharmaceutical preparations, and in other samples.
Chapter three:

This chapter includes three different spectrophotometric and chromatographic

methods for determination of remdesivir involved in three parts.

Part One : This part involves the use of a sensitive spectrophotometric
method of determination of remdesivir as pure form, and in the pharmaceutical
preparation. The method is based on the formation of an ionic complex as a
result of the reaction of remdesivir with the bromocresol green reagent at pH
2.2, which was extracted using the organic solvent chloroform. The formed
complex with a yellow color showed the highest absorption value at a
wavelength of 416 nm against corresponding reagent blank.. The formed colored
product followed Beer's law in the concentration range of 1-30 pg/ml. The molar
absorptivty of the product was 1.2654x10* L. mol™. cm™, with an excellent
determination coefficient (R*= 0.9988). The Sandell's index value was 0.0476
ng/cm’, The values of LOD and LOQ were calculated and found to be 0.2591
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and 0.8638 ng/ml, respectively. The method has been successfully applied to the

determination of remdesivir in its pharmaceutical formulation as an injection.

Part Two: This part includes the use of a sensitive and simple
spectrophotometric method for the determination of remdesivir as pure form,
and in the pharmaceutical preparation. The method is based on the determination
of the pharmaceutical compound in a basic solution of sodium hydroxide
(0.1Molar), where it gave the highest absorption at a wavelength of 239 nm and
a dependence on Beer's law in the concentration range 1.0 - 60 pg/ml. The molar
absorptivty of the product was 2.036x10* L. mol”'. cm™” and a Sandell's index
value was 0.0295 pg/cm’and the values of the limit of detection (LOD) and the
limit of quantification (LOQ) 0.1590 and 0.5391 pg/ml, respectively. The
method was successfully applied to determine remdesivir in the pharmaceutical
preparation. The spectroscopic study using Infrared spectroscopy technology
confirmed the functional groups in the chemical compound remdesivir, which

are carbonyl, hydroxyl and amine groups.

Part Three :this part included the determination of remdesivir in an easy
and rapid way using high-performance liquid chromatography Equipped with
UV detector, measurement was made at 246 nm wavelength, using a Cig
separation column, and the mobile phase consisting of methanol: aqueous
solution containing formic acid with a molarity of (0.05) molar and a ratio of
5:95 and at a pH of 7.0 and the flow rate of the mobile phase was 1.0 ml/min,
and a column temperature of 25C°. The method was characterized by accuracy
and the ability to determine the pharmaceutical compound as its peak appeared
at a retention time of 3.37 minutes, and the determination range was between 5
and 120 pg/ml. The method was successfully applied to the pharmaceutical

preparation of remdesivir.
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Chapter four:

This chapter includes three different spectrophotometric methods for

determination of meropenem involved in three parts.

Part One: This section includes a proposed spectrophotometric method for
the determination of meropenem. The method is based on the reaction of
meropenem with Alizarin Red S reagent in a mixture of methanol and distilled
water (50:50) to form a red colored product that showed the highest absorption
value at a wavelength of 526 nm against corresponding reagent blank.. and
follows Beer's law in the concentration range of 1.0 - 50 pg/ml. The molar
absorptivty value was 6.557x10° L. mol™'. cm™, the Sandell's index was 0.0584
ng/cm’, and the values of the limit of detection (LOD) and the limit of
quantification (LOQ) were 0.0278and 0.0929 pg/ml, respectively. The method
was successfully applied to the determination of meropenem in pharmaceutical
preparations(injections).

Part Two : This part includes a direct spectrophotometric method for the
determination of meropenem, as the reaction principle is the same as that
mentioned in the first part in the formation of a red colored product with
Alizarin Red S reagent and under the optimum conditions determined
previously. The spectrum was taken and two wavelengths of 513 and 539 nm
were sleeted. The area between them was recorded. The linear response was
within the range 0.5-62.5 pg/ml, and the molar absorptivity of the product was
3.0676 x 10° L. mol”. cm™ the Sandell's index was 0.1250 pg/cm’. The method
was successfully applied to the determination of meropenem in pharmaceutical
preparations (injections).

Part Three : Includes an indirect spectrophotometric, Highly sensitive
method for the determination of meropenem by redox reaction using 4,7-
diphenyl-1,10-phenanthroline. The method depends on the oxidation of
meropenem, reduction of iron(Ill) and the resulting iron(Il) reacts with the

reagent 4,7-diphenyl-1,10-phenanthroline, a red product is formed, the
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maximum wavelength is 533 nm, under optimal fixed conditions, the calibration
curve was constructed the plot of concentration versus absorbance gives straight
line within concentration range 2.5-75 pg/ml, and the molar absorptivity was
9.0114x 10° L.mol™.cm™, the Sandell's index was 0.0425 pg/cm’ the detection
limit was 0.1210 pg/ml, and the quantitative limit was 0.4036 pg/ml. The
suggested method has been successfully applied in the determination of

meropenem in pharmaceutical preparations (injections).
Chapter five:

This chapter includes an indirect spectrophotometric method for the
determination of three pharmaceutical compounds captopril, atenolol and
metoprolol tartrate. the method depends on the oxidation of the pharmaceutical
compounds with an excess of the oxidizing agent N-bromosuccinamide in an
acidic medium of hydrochloric acid (1.0 M). The excess amount of oxidizing
agent bleaching the color of the neutral red dye added to the reaction medium.
and the remaining dye color was measured at the maximum wavelength of 523
nm. under the fixed optimal conditions. The concentration range of the standard
curve under the optimal conditions for the pharmaceutical compounds captopril,
atenolol and metoprolol tartrate was 1-10 pg/ml. the molar absorptivity was
2.1164 x 107, 1.9202 x 10%, 5.7934 x 10* L.mol™".cm™, respectively. While the
Sandell's index was 0.0102, 0.0138 and 0.0118 pg/cm’® respectively. The
method was successfully applied in the determination of the studied

pharmaceutical compounds in their pharmaceutical preparations (tablets).




The Republic of Iraq
Ministry of Higher Education
and Scientific Research

University of Mosul / College of Science

Department of Chemistry

Spectrophotometric and Chromatographic
Determination with Spectral Study of Remdesivir
and Spectrophotometric Determination of other
Pharmaceutical Compounds-Applications to
Pharmaceutical Preparations

Wallada Hameed Ibrahem Mansoor AL-Zaide

Ph.D. Thesis

In

Chemistry / Analytical Chemistry

Supervised by

Prof. Dr. Hana Sh. Mahmood AL-omary

1446 A.H 2024 A.D



