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Hydrogen bond and proton transfer in complexes with POOH and CH groups by means of NMR spectroscopy
E.Yu. Tupikina

In this work we focus on H-bonded complexes (with proton transfer and without) formed by molecules with CH and POOH groups. H-bonds involving CH and POOH groups determine conformation and properties of biomolecules, nanomaterials etc. The thesis is divided into three chapters linked by a common theme – study of NMR parameters dependence on proton transfer coordinate.
In the first chapter the proton transfer process between strong CH-acids (1,1-dinitroethane, nitroform) and different proton acceptors is discussed. We showed that bridging proton chemical shift δH, coupling constants 1JCH, 1JHX, 2hJCX and 1JCC could serve as indicators of complex’s geometry.
The second chapter is dedicated to the solid-state 31P NMR experiments and quantum-mechanical calculations for several complexes, formed by phosphinic acids with phosphineoxides and other proton acceptors. The goal is to correlate 31P NMR parameters with H-bond geometry.
The last chapter is devoted to the self-association of phosphinic acids in aprotic solution. Equilibrium and exchange in monomer-dimer/dimer-chain/dimer-open dimer systems are discussed.
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