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Non-linear chemical processes are not included in the undergraduate chemistry curricula in most
universities throughout Europe, and also outside Europe. Consequently, most chemistry graduates
(at the BSc and MSc level) and post-graduates (PhD students) are not familiar with the very
concept of non-linear processes, or oscillatory reactions. There are two main reasons of this
general unawareness. One reason is still low popularity of non-linear thermodynamics, even in the
so-called learned communities. Another reason is still insufficiently well performing analytical
tools, often unable to carry out rapid enough and/or continuous measurements. Without an
awareness of a possible occurrence of non-linear processes and in most cases, using inadequate
measuring tools, an average chemist is not watchful enough to perceive non-linear phenomena,
even if they take place in front of his eyes. Thus, non-linear changes of measured data are more
readily attributed to the apparatus failure than to a discovery of a new non-linear process.

The most easy to discover non-linear phenomena are those which can be recorded with human eye
(e.g., color change, like in the Byelousov-Zhabotinsky (BZ) reaction), or with other human
senses. Relatively easy to discover are these processes which include an oxidation / reduction
step, and hence, can be traced with use of reliable potentiometric methods. The most difficult to
discover are non-linear processes running in colorless media, and without an oxidation / reduction
or another easily measurable effect.

My presentation will be devoted to a discovery in our lab of a new class of non-linear processes
occurring with chiral low molecular weight carboxylic acids (e.g., with profen drugs, hydroxy
acids, and amino acids), which take place both in aqueous and non-aqueous media. These
processes consist of spontaneous oscillatory chiral conversion and spontaneous oscillatory
condensation, and they have been discovered with use of simple chromatographic techniques
(thin-layer chromatography, TLC, and high-performance liquid chromatography, HPLC).
Different implications of these non-linear processes will also be addressed. In the case of
chemical instability of drugs, a question mark is posed on their curative effect and safety.
Chemical instability of amino acids and peptides has many different implications, including
bionanotechnology and an evolutionary perspective also.
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