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Stable radicals can solve unconventional
problems in modern science and technology

October 10 2019

Pavel Petunin. Credit: Tomsk Polytechnic

Verdazyl radicals are stable molecules that are part of a variety of
organic substances. You can literally sense, touch, and see them. More
importantly, they can be applied for a variety of purposes since their
properties differ from other classical organic molecules. Under certain
conditions, these radicals have characteristics allowing them to solve
unconventional problems in modern science and technology. For
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example, according to a concept, compounds based on stable radicals can
be used for creating logical elements for a quantum computer.

The studies have demonstrated that we can combine radicals of various
types in one molecule almost freely through a single reaction. In other
words, they learned to control the structure of target compounds over a
wide range. Combining the radical blocks like a puzzle, scientists found
that these compounds acquire different properties. In the first instance,
they combine the different properties of both radicals, in the
second—they are complementary, and in the third—they are mutually
exclusive.

Young scientists of the TPU Research School of Chemistry & Applied
Biomedical Sciences Pavel Petunin and Daria Votkina research verdazyl
radicals.

"The results that we obtain during our research often contradict the
existing concepts of organic chemistry in this field. The obtained
properties and reactions often challenge what we knew before. Thereby,
we had to prove already existed knowledge in practice," Pavel Petunin,
an engineer at the TPU Research School of Chemistry & Applied
Biomedical Sciences, says.

The results, obtained at the first stage of the studies, have already been
transformed into independent projects. For instance, a project on energy
storage is conducted jointly with the Catholic University of Louvain
(Belgium), a project on the production of polymers using radicals jointly
with the University of Aix-Marseille (France), and a project on the
magnetic properties of radicals with the Max Planck Institute of
Polymers (Germany). Scientists of Novosibirsk State University and the
Novosibirsk Institute of Organic Chemistry SB RAS also participate in
the studies. "For now we have developed several approaches for creating
complex molecules based on stable radicals. We started putting forward
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our theories and preparing articles for publication in scientific journals,"
Pavel Petunin says.

The study main goal is to accumulate knowledge about the chemical
properties of stable radicals and to create unique matter, which will have
practical applications in future.

More information: Pavel V. Petunin et al, Oxidative addition of
verdazyl halogenides to Pd(PPh3)4, New Journal of Chemistry (2019).
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