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PREFACE

Nitrogen-containing compounds occupy a prominent position as a vital source of
therapeutic agents. They display an enormous structural diversity, in which nitrogen
atoms can form part of simple functional groups or complex heterocyclic systems.

A large number of drugs recently approved by the FDA and currently available in the
market are nitrogen-containing heterocyclic moieties. In the upcoming years, a large
number of new nitrogen-based pharmaceuticals is anticipated, as the number of
novel nitrogenous moieties with significant physiological properties and promising
applications in medicinal chemistry is ever growing.

The fact that these compounds possess various applications in the medical field and are
used as the building blocks of a number of new drug candidates , is probably attributed to
the ability of the nitrogen atom to easily form hydrogen bonding and variable interactions
with biological targets.

Among the newly FDA approved nitrogenous compounds are the novel oral
anticoagulants (NOACs), that act as direct factor Xa inhibitors. These medications do not
require frequent monitoring and have less inter- and intra- patient variability, thus, offering
great benefits in treatment. Factor Xa inhibitors include apixaban (approved in December
2012), edoxaban (approved in January 2015) and rivaroxaban (approved in July 2011).
Being a hot spot in medicinal chemistry, chemical science and pharmacotherapy, directed
us to confine the work in the present thesis to the development of analytical methods for
the analysis of these three drugs, either alone or in binary mixtures with the lipid-lowering
drug rosuvastatin, in different changeable matrices: tablet excipients, biological fluids as
plasma and in presence of forced degradation products whenever possible.

The techniques that we adopted ranged from simple spectrophotometry based on
derivative, derivative ratio, absorbance difference (AA) and absorbance ratio difference, to
more sophisticated ones such as High performance liquid chromatography (HPLC) and
High performance thin layer chromatography (HPTLC). Finally, conclusions and
recommendations were drawn from a comprehensive comparison made between the
different methods applied to analyze the three mixtures under investigation.
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