QUANTUM CHEMICAL MODELING OF VANADYL
COMPLEXES WITH N,O-CHELATING SCHIFF BASES
GRAFTED TO SILICA SURFACE

Grebenyuk A.%, Golub A.%3, Smarsly B.3

1 Chuiko Institute of Surface Chemistry of the NAS of Ukraine,
General Naumov Street, 17, Kyiv-03164, Ukraine, E-mail: grebenyuk ag@ukr.net
2 National University of Kyiv-Mohyla Academy, Kyiv, Ukraine
3 Justus Liebig University, Giessen, Germany

Models and methods

The restricted Hartree-Fock method for open shells (ROHF) with the SBKIC basis set has been used to establish the structure of model vanadyl
complexes with sterically hindered Schiff Base ligand — N-propyl-1’-hydroxy-2’-acetonaftonimin, immobilized on silica surface. All calculations were
performed using the GAMESS program (Firefly version 8.2.0). A cyclosiloxane ring consisting of six silicon-oxygen tetrahedra in an armchair
conformation was chosen as the surface model. This model corresponds to the spatial structure of B-cristobalite, the motifs of which are
characteristic of amorphous silica surface. Three types of structures are considered: (1) 2 ligands are connected to silica surface by -(CH,),- spacers
and surround one vanadyl ion (total formula VSi,C;,N,H,,0,5); (2) 2 ligands are connected to the silica surface by -(CH,),-SiH,-O- spacers and
surround one vanadyl ion,(total formula VSi;C;,N,H,,0,,); (3) 2 ligands are connected to silica surface by spacers of the composition -(CH,);-SiH,-O-
and surround two distant vanadyl ions (there is only one ligand, a water molecule and a chloride ion near each ion), (total formula
V,SigC;,N,H,;0,,Cl,). Models (1) and (2) correspond to a doublet state, whereas model (3) could be in singlet or triplet states.

Conclusions

It follows from the above mentioned that the stable structures of vanadyl complexes could have different compositions depending on the presence
of an excess of vanadyl salt in the reaction mixture, and the complexes cannot be in the singlet state due to steric hindrances. However, when the
surface is densely filled with ligands, trigonal bipyramidal bischelate complexes with the orientation of the vanadyl group towards or away from the
surface are most likely. The first from them has the lower total energy.

Optimal structures of the models for considered grafted complexes



