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In the framework of the Continuous Molecular Fields (CMF) approach [1] for building 3D-
QSAR models continuous functions are used for the description of molecular fields instead of finite
sets of molecular descriptors (such as interaction energies computed at grid nodes) commonly
applied for this purpose (in COMFA, CoMSIA, GRID, etc.). In this work, a novel type of molecular
fields, Continuous Indicator Fields (CIFs) [2], is suggested to provide 3D structural description of
molecules. The values of CIFs are calculated as the degree to which a point with 3D coordinates
belongs to an atom of a certain type. CIFs can be considered as a 3D analog of atom-centered
fragment descriptors.

This approach is applied to building 3D-QSAR models of separation factors of Am**/Eu** for
the datasets of 47 polyazaheterocyclic ligands. It is shown that even in the simplest form this method
provides either comparable or enhanced predictive performance of models in comparison with state-
of-the-art 3D-QSAR methods based on interaction molecular fields of physico-chemical nature.

Graphical analysis of 3D-QSAR models based on the use of CIFs shows the preferable
positions (in physical 3D space) of structural features important for strong binding of ligands to
proteins. This allows for a clear interpretation of 3D-QSAR models by visualizing the overlap
between the fields of regression coefficients specifying the preferable positions of atoms with CIFs
describing their actual position for a given molecule. This directs the process of lead optimization
towards the better overlap between them.
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The interest in fluorite rare-earth pounds (with the scheeli CgWO4 struc}ure) increases
significantly due to their possible application in laser logies and 1 [1,2]. When

astress is applied the present materials undergo to the phase transitions. L

That to investigate the phase transitions in LuLiFs and GdLiF4 compot_mds we perff)xflneq ab-mnpo
calculations by means of DFT [3, 4] with using VASP 52 [5] (Vienna Ap-}nmo Slmulat{on
Package) program, the part of the MedeA! interface. The ferroelastlf: phase transition of the LuLiF4
scheelite (141/a, Z=4) from the tetragonal structure to the fergusonite one 41;12/01, Z=4) has been
found at 10.5 GPa [6]. It has been identified as the second-order transition from the pressure
d d of the | par , order parameter and cell volume. The absence of the Ph?se
trarnsitions to the P2/c and P12/c1 structure symmetries has been shown. In order to find the similar
phase transitions in GALFs, the behavior of the order parameter for the C12/c1 symmetry, as well as
the enthalpy difference between two symmetries 141/a and Pl?/cl versus Fhe pressure have been
investigated. One can conclude that the order parameter of GdLiF structure is ch:mged at a pressure
close to 16 GPa. The coincidence of enthalpy of the 14,/a and P12/c1 symmetries is observed near 18
GPa. Thus, the transitions to the C12/c1 and P12/c] symmetries compete with ez.wh other. The fa‘_:t
that the GdLiFs compound undergoes a structural d position can be explained based on this
assumption.
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