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The monomers of phosphorous-containing acids form cyclic dimers and cyclic
trimers by noncovalent interactions namely hydrogen bonds in aprotic solution
(CDF5/CDCIF>). M All hydrogen bonds in each type of complexes are equivalent and
signals of bridged protons in "H NMR spectrum have single chemical shift (Fig. 1b).

In this work the hydrogen bonds in different cyclic heterocomplexes were studied
by 'H NMR spectroscopy. In a mixture of two different acids (for example
(MeO),POOH and (PhO),POOH) the monomers form a cyclic heterodimer and two
different heterotrimers in almost equal ratios (Fig. 1a). Hydrogen bonds in heterotrimers
are non-equivalent and are stronger than bonds in individual self-associates, the
chemical shifts of protons are different and there are in lower field (Fig. 1b). In mixture
of cacodylic and diphenylphosphoric acids cyclic dimer and trimer are formed. In this
case was recorded maximum of 'H NMR chemical shift of bridged proton in neutral
cyclic complexes (17.5 ppm).
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Fig. 1. Structures of the heterodimer and heterotrimers (a) of (MeO),POOH and
(PhO),POOH. '"H NMR spectrum (b) of these acids mixture at 100 K.
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