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Stereospecific constants of Fermi contact hyperfine interactions (FCHFI) with nuclei (1H, 19F) of moving substitutes in temperature depended EPR spectra of free (-radicals (FR) give the basic structural information. Their fluctuations induced by the internal degrees of freedom result in the modulation of hyperfine structure and possess the data about the internal particle dynamics. The fluoroalkylated FR express these effects more evidently.

The theoretical justification of the conformational functions (CF) FCHFI of FR with standard (-radical center geometry namely radical anions (RA), neutral radicals (NR), radical cations (RC), represents one of the most important methodological tasks of the applied quantum chemistry. It provides structural, thermodynamic and kinetic EPR applications.
We resolved this task by means of MO LCAO method. Local symmetrized bases were engaged for this purpose, providing the hyperconjugation between torsion-moving substitute and plain radical center in fragments of charged triad [(((-CF3 ] ( [ ((-CF3 ] ( [+((-CF3 ].
The topology of RA and CR may be identical, but the one of NR differs. The properties of modeled triad RA-NR-RC were investigated in chains of polyenes (CF3)(CH3)C-(CH)n-C(CF3)(CH3) with even and odd numbers of sections, containing terminal CF3- и CH3-groups. These chains were studied in open shell states ((()(()(+() on the basis of quantum chemical computations, using the different MO theory approaches.
For the 19F nuclei in fluoroalkyl groups two effects were first described:
A) isoelectronic invariance of CF of FCHFI while F atom is replaced by OR groups;
B) relay shifts of parameters in the charge triad AP-HP-CD.
Recently Novosadov proved that decompositions of single electron multicenter wave functions into a series of single center functions are strict solutions of the Schrödinger equation in case of molecular problem, using the momentum representation. This gave sufficient physical meaning and axiomatic rigor for MO LCAO method, being just a heuristic concept initially, and all conclusions based on it, including analysis of CF of FCHFI.
