СПИРОПИРАНЫ С ЦИКЛИЧЕСКОЙ ЧАСТЬЮ ДЛЯ ТРЕХМЕРНЫХ ЭЛЕМЕНТОВ ПАМЯТИ
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Spiropyrans is one of the major classes of organic photochromic compounds. It finds increasing use in three-dimensional memory elements due to high cross-section of two-photon absorption [1]. It must be noted that the first polarizational hologram was recorded on the films doped by spiropyrans [2].

Because of sensitivity of reaction center of spiropyran molecule, any structural changes in molecule vary its properties. By electronic nature and position of substituent we can regulate parameters of matter: photosensitivity, stability of colored form, position of absorption band in visible range of spectrum and so on [3].

The geometrical nature of substituent is studied worse then electronic one. We carried on structural change in molecule of spiropyran by way of fixation nitrogen atom, which becomes common for indoline ring and tetrahydropyridine. Presense of hexamember cycle in molecule hardens skeletion, contributing to stability of merocianine form. It is exhibited in significant displacement of equilibrium constant to colored form.
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R=R/=CH3 (a); (-CH2-)4 (b);  (-CH2-)5 (c)
I a, b, c, R1=H, R2=NO2 ; II a, b, c, R1=Br, R2=NO2;

III a, b, c, R1=OCH3, R2=NO2; IV a, b, c, R1=NO2, R2=Cl.
Spectral-kinetic and thermodynamic study showed that photosensitivity with respect to visible light of photoinduced form of compound with cyclic moiety, is nearly 2 times higher then of well known analogues of indoline – 1,3,3-trimethyl-6'-nitro-indolinospiropyran, which is considered as one of the best photochromic material and absorption band is shifted bathochromicaiiy in visible range.

The results of spectral- kinetic (in visible and infrared range) and thermodynamic study were confirmed by quantum-chemical calculations too.

Thus, inclusion of cyclic moiety caused perturbation in molecule and it essentially changed parameters: photosensitivity, equilibrium constant, location of absorption band. All these we explain by decrease of C-O bond energy. 
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