Synthesis of new glassy molecular and polymer azocompounds suitable for holographic recordings
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Summary

Molecular diphenylamine derivative containing two azochromophores has been synthesized. Compound showed formation of stable amorphous glassy phase with good optical quality. Further functionalization with bulky trityl- and triphenylsilyl- groups as well as dimerization with adipic acid was carried to improve physical properties of material. Two types of azochromophore containing polymeric materials were also synthesized. Samples for holographic recording were prepared using spin coating technique from saturated chloroform solution.  Holographic recording experiments have been made using 532 and 633 nm lasers. All compounds showed ability of forming laser induced diffraction gratings. 
Introduction
Recently discovered photoinduced surface mass transport effect in the azobenzene containing materials is an object of increased interest due to possibilities of practical applications in the data storage and other photonic devices [1]. Although majority of studies have been made with azochromophore containing polymer systems, amorphous molecular compounds have advantages: well defined structure, high purity, increased azochromophore concentration and absence of polymer chain entanglement [2]. Experiments also show that photoresponse is faster in molecular compounds than in polymer materials, however polymer materials show higher recording efficiency [3].
Synthesized materials 
The following azochromophore containing molecular compound was synthesized: 2-(bis(4-((2-bromo-4-nitrophenyl)diazenyl)phenyl)amino)ethanol (1a). After further modification of free hydroxyl group with trityl- and triphenylsilyl- substitutes, acquired compounds 1b,c showed increased stability of amorphous phase. Same effect was achieved after dimerization with adipic acid (1d) (Fig. 1). Compounds also showed good solubility in volatile and non-polar solvents as dichlormetane and chloroform easining preparation of thin films by spin coating technique.
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Fig. 1. Structures of synthesized molecular comounds.
Two types of polymeric materials were synthesized: azochromophore in side chain containing aromatic polyether (2) and azochromophores in both, main and side chain, containing polyester (3) (Fig. 2). These compounds also showed good amorphous phase forming and solubility characteristics. 
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Fig. 2. Structures of synthesized polimeric comounds.

Characteristics of materials

UV-VIS absorption maxima of compounds 1-3 are following: 534, 456, 432 nm. In the case of compound 1 absorption band covers 532 and 633 nm marks thus allowing irritation of azochromophores by given wavelength lasers, while compounds 2,3 are suited for 532 nm laser irritation.
Holographic recording experiments using synthesized materials have been made using 1-3.5 μm thin spin coated films on the glass substrate. Maximum achieved self diffraction efficiencies (SDE) of recordings are given in Fig. 3.
	Compound
	SDE, %

	1a
	4.04

	2
	0.37

	3
	0.23


Fig. 3. Maximum SDE values of holographic recordings.
Conclusion

Introducing bulky trityl- and triphenylsilyl- substitutes into molecular compounds enhance their ability to form stable amorphous phase. All synthesized compounds show photoresponse during holographic recording process, although considerably better results have been acquired in case of compound 1a.
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