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Construction of light-responsive  hydrogen-bonded organic frameworks using
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University) OKoki Kasuya, Ryusei Oketani, Ichiro Hisaki

We designed carboxylic acid derivatives 1 and 2 with a photo-responsive
dimethyldihydrobenzo[e]pyrene moiety, aiming at the creation of hydrogen-bonded organic
frameworks (HOFs) whose structure and function can be reversibly controlled by light. First,
we synthesized 1 and 2 using 4-fert-butyltoluene as the starting material. UV-visible
spectroscopy showed that 1 and 2 are reversibly photoisomerized by visible light irradiation
and heating in DMF solution. Subsequently the compounds were crystallized to construct the
molecular assemblies. Single crystal X-ray structure analysis showed that 1 and 2 constructed
HOF-1 and molecular assemblies of 2 by complementary hydrogen bonding of carboxy groups,
respectively. In addition, a photosalient behavior was observed in the ring-closed crystals of 2
upon visible light irradiation.
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Figure 1. (a) Molecular structures of 1 and 2. (b) Absorption spectra of 1 before and after
photoisomerization. (¢) Crystal structure of 1. (d) Crystal structure of 2.
1) R. H. Mitchell et al., J. Am. Chem. Soc., 2003, 125, 2974.
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