STRUCTURE-PHOTOOPTICAL PROPERTY RELATIONSHIPS IN LC POLYMETHACRYLATES WITH SIDE AZOBENZENE GROUPS: THE ROLE OF CHIRALITY, SPACER AND ALIPHATIC FRAGMENTS LENGTHS
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Photoorientation processes observed in azobenzene-containing polymers under polarized UV or visible light irradiation lead to an appearance of linear dichroism and birefringence in amorphous polymer films that could be used for the creation of materials for applications in photonics [1] and organic photovoltaics [2-3].
In the present work series of racemic and enantiopure PMDAm/n polymers (Fig.1) having lateral methyl substituents in photochrome were synthesized and characterized. For the first time, an influence the length of the spacer, the terminal chiral fragment, as well as the chirality on the photo-optical properties and phase behavior for polymers with laterally-substituted chromophores were established. In addition, an investigation of polymers PMA6Azo-R series (Fig.1) showed the effect of the lateral substituent length in the photochrome on the photo-optical properties and phase behavior of azobenzene-containing polymers.
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Figure 1. Chemical structure of azobenzene-containing polymers of PMDAm/n and PMA6Azo-R series.
Comparing the differences in the phase behavior in PMDAm/n, PMA6Azo-Me, PMA6Azo-Et polymers, and their unsubstituted analogs, it can be concluded that lateral substituents decrease the anisometry of mesogens; therefore, the range of the LC phase existence and the degree of the mesophase ordering decreases.
It is shown, that the maximum values of photoinduced dichroism depends on the spacer (m) and side substituent length (n). Investigations on the photoorientation process under polarized visible light action reveals that an increase in the spacer length leads to an increase in the value of photoinduced dichroism probably due to the enhancement in the side groups’ molecular mobility (from 0.5 for PMDA6/6 to 0.78 for PMDA10/6-rac.). However, increasing the length of side substituent reduces the degree of mesogen anisometry, which results in a decrease in the values of maximum achievable photoinduced dichroism (from 0.89 for PMA6Azo-H to 0.25 for PMA6Azo-Et). The maximum achievable photoinduced dichroism does not depend on the chirality of the polymer sample, except polymers PMDA10/10 and PMDA10/10-rac., and is practically independent on the length of the terminal chiral group. Synthesized and studied polymers demonstrate promising photooptical properties suitable for the applications in photonics.
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