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Unique properties and vast diversity of metalloporphyrins enable their wide practical use. The stability of the metal complexes towards destruction in certain matrix environment or under various external attacks is one of the most important conditions of their specific applications. Of interest is the preparation of silicate sol-gel metallo​porphyrin-activated matrices which, having certain spectral and photochemical properties, may find promising applications  in creation of materials for optics, spectro​scopy, and laser technics.

In this communication we report on the results of the investigation of the influence of the nature of silicate sol-gel matrices on the spectral-luminescent and photochemical properties of embedded in them metal complexes of tetrabenzoporphin and its tetraaza derivatives. Zn tetrakis(4-tert-butylbenzo)porphin (ZnTBPtBu), YbCl phthalo​cyanine (YbPc), and YbCl 1,2-naphthalocyanine (YbNc) were incorporated in tetra​ethoxy​silane (TEOS) or vinyltriethoxy​silane (VTEOS) sol-gel mixtures of various chemical composition at the stage of their condensation with varying the reaction medium acidity. Hard sol-gel matrices colored this way were obtained as solid monoliths.

It has been established that all metal complexes are embedded into the VTEOS gel matrix without  essential changes in their initial spectral-luminescent properties. On the incorporation of YbPc in the neutral TEOS sol-gel mixture rapid bleaching of the starting solution is observed, contrary to ZnTBPtBu and YbNc. The very unstable YbPc easily dissociates in the TEOS sol-gel medium under the action of proton-do​nat​ing silanole НО(Si( groups and then undergoes hydrolytic splitting to colour​less products. Under similar conditions YbNc is stable. However, for its spectra considerable bathochromic shift (~20 nm) is observed in pas​sing from the liquid sol to the hard gel matrix. This indicates that YbNc suffers protonation at the macrocycle periphery due to the formation of hydrogen bonds between the aza-bridge nitrogen atoms with the surface HO( groups and the appearance of the Hn(YbNc)n+ cation: 
YbNc + nНО(Si( ( Hn(YbNc)n+…nО((Si(.

The results of the temperature dependence investigations for the spectroscopic properties of the ytterbium complexes are presented. For the zinc complex the observed highly-efficiency reaction of its photodestruction is discussed in detail.
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