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Project description (max 300 words)

The incorporation of stable isotopes, such as deuterium, carbon-13, and nitrogen-15 into bioactive
compounds is of critical importance in Drug Research and Discovery (R&D) processes. Isotope-labelled
drugs are indeed considered key tools in pharmacokinetic and metabolic studies, facilitating the
assessment of ADMET profiles with accuracy, and in diagnosis and treatment monitoring, acting as non-
radioactive tracers for imaging techniques like Positron Emission Tomography (PET).! Additionally,
deuterated drugs, where one or more hydrogen atoms are replaced by bioisosteric deuterium atoms,
proved to have increased stability and longer half-life thanks to the kinetic isotope effect such as in

Deutetrabenazine (Austedo®), the first deuterated drug approved by FDA in 2017.2 Isotope labelling

represents nowadays a hot topic in medicinal chemistry research and the development of new synthetic

methods enabling precise incorporation into complex molecular architectures, with efficiency and
selectivity, is of utmost importance to reduce times, costs, and environmental impact in the obtainment
of safer and more effective therapeutic agents.?

Therefore, the research topic of the current PhD proposal concerns:

1) Development of new synthetic methodologies to access isotope-labelled compounds with potential
anticancer activity via advanced green approaches involving multicomponent reactions,
photochemistry, flow-, and mechano-chemistry.*

2) Evaluation of the biological, pharmacodynamic and pharmacokinetic properties of the newly
synthesized compounds exploiting preclinical experimental models of human tumors.>”’

The expertise of the tutors in medicinal chemistry and chemical synthesis, as well as in the field of

biomedical research and in preclinical drug development, will ensure the PhD student a broad and high-

level training path. The tutors’ access to research funds, contracts and research agreements on behalf of
third parties will guarantee adequate financial support for carrying out research and training activities.
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