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Ditienil-arén fotokapcsolók konformációs viszonyainak hangolása szilárd fázisú alkalmazásukhoz

Kulcsszavak: virtuális szűrés; szintézis; fotoaktív; kristályszerkezet; fémorganikus térháló
Dithienylbenzenes are promising candidates for applications in molecular electronics, however they often crystallize in a photoinactive conformation, therefore they cannot be used as solid-state photoswitches.
To prevent such cases, I tried to develop a theoretical method, so I made calculations for differently substituted dithienylbenzenes. The virtual screening showed, that for most of the derivatives the energy differences between the photoactive and inactive forms are negligible, but substantial structural modifications alter the conformational space in a way that may be beneficial. However the effect of these modifications on the photoswitching properties are unknown, therefore in my lab work I rather focused on obtaining the photoswitches, investigating their properties in solution and then try to tune their conformational properties by integrating them into various solid-state structures.
During my research I synthesized three photoswitches (molecule 1, 2 and 3), that form a ring through an electrocyclization reaction if irradiated with UV light (Figure 1).
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Figure 1. Reactivity of the photoswitches to be synthesized. During my research I studied
molecule 1 (R=CH3, R’=H), 2 (R,R’=H), and 3 (R=CH3, R’=OMe).
I investigated the photoswitching properties in solution with UV-Vis spectroscopy. I found that for 1, a reversible photoreaction can be measured, but only at lower temperatures (-60 °C), while 2 undergoes an irreversible reaction upon irradiation at 25 °C. However 3 is capable of a reversible photoreaction even at room temperature with a cycloreversion as fast as a few seconds.
I studied 1 in solid-state as well. First, I crystallized it in its pure form, but the X-ray measurements revealed, that it is in a photoinactive parallel form in this case. I also integrated 1 into a MOF, where it became antiparallel, but it is still photoinactive as the reactive carbon atoms are too far away from each other for the solid-state photoswitching. Other than these I made a methylated derivative and synthesized an organometallic complex as well, but these new compounds are not yet crystallized. I hope that from these, I will be able to get photoactive solid-state structures, and provide a method, that can give options for the solid-state conformational tuning of other dithienylbenzenes as well.



imgrId167d826959f17c.png
oxidation
R,R'=H





