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PhD topic

Synthesis and biological activity of optically active alfa-methylenelactones with aromatic
ring

Research discipline in Doctoral School

Biological Sciences

Short description of the research problem to be
solved in the PhD (minimum 1000 characters)

The essence of the research problem is to obtain new lactone derivatives containing an alpha-
methylene group in their structure and to correlate the structure of the obtained compounds with
their biological properties, in particular anti-cancer ones. The work will be of an interdisciplinary
nature, including the synthesis of new compounds, determination of their structure, antiproliferative
activity and interactions with tumor cell membranes. The resulting series of new, optically active a-
methylene-B-arylhalolactones will be subjected to in vitro tests for growth inhibitory activity cancer
cells. For the most active derivatives, the interaction with various membrane models will be
investigated: from the simplest monocomponent, through a mimetic membrane with a lipid
composition that mimics a cancer cell, to membranes of cancer cells. The implementation of the
project will therefore answer the question of what is the influence of the introduction of a double
bond, especially of the a-methylene group, on the biological activity within the studied group of
lactones. As part of the structure-activity correlation, the influence of different structural factors,
such as spatial structure (configuration of stereogenic centers, spatial orientation of the lactone and
aromatic rings), the type and position of substituents in the aromatic ring, the type of halogen atom
in the molecule or the degree of double bond substitution, will also be examined.

Professional skills for PhD candidate (e.g. master
program, specializations, softwares, language,
analytical techniques, minimum 500 characters)

Master of Science in the field of biotechnology or chemistry, basic knowledge of the English
language, basic knowledge of chromatographic and spectroscopic techniques and techniques of
synthesis and purification of organic compounds, basic knowledge of biology and biotechnology, the
ability to work with enzymes, the ability to present results at scientific conferences, communication
skills, availability .
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