Design and synthesis of azo chromophores for polyarylates with nonlinear-optical properties.
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Chemical structure of polyarylates determines their physicochemical and mechanical properties. Inclusion of special monomer in the polymer chain improves these properties and allows an application in optical and electrooptical systems [1,2]. The design of NLO monomers – azo compounds was based on quantum chemical methods. The chromophores we studied were side chain groups in polymers. They contained extended conjugated system and substituted thiazole ring. Dipole moment, static first and second order hyperpolarizabilities for those compounds were calculated. Theoretical values of calculated hypepolarizabilites were in range: from 837 au to 3290 au, which indicates a good nonlinear-optical properties. Azo compounds were prepared by the interaction of diazonium salts with a bisphenol A, chlorobisphenol and resorcinol. The structures of these products were confirmed by 1H NMR, 13C NMR and IR spectroscopy. The optimal conditions of high pressure liquid chromatography analysis were found. The chromophores we obtained were used as special monomers for synthesis of nonlinear-optical polyarylates. A series of thermally stable polyarylates were obtained by interfacial polycondensation of special monomers, selected bisphenol and mixture of acidic chlorides (iso- and terephthalic at the 1 : 2 ratio) in the presence of an interfacial transfer catalyst TEBA-Cl. Thermal and optical properties of obtained polymers were investigated. The glass transition temperature of copolymers were above 200˚C. The polymer films exhibit low refractive index (1,52 – 1,61) and low light absorption coefficient for the 100 – 1200 nm wave lengths. 
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