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Abstract


Three dibenzothienylethenes that carry a methyl, a trifluoromethyl, or a fluoro substituent in the 2- and 2′-position were synthesised in short multistep syntheses, respectively. The trifluoromethyl and fluoromethyl substituents significantly improve the absorption properties of the corresponding open and closed isomers (both in the UV-A and in the visible range). The increasing electron deficiency (i) enlarges the portion of the closed and coloured diarylethene isomer in the corresponding photostationary states and slows down the closing and opening isomerisation, (ii) the switching reactions, both closing and opening, are slowed down, and (iii) the switching quantum yields are lowered.
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           = 0.71. 1H NMR (300 MHz, DMSO-d
          6): δ = 7.90 (d, J = 7.7 Hz, 1H), 7.73 (d, J = 6.3 Hz, 1 H), 7.44–7.32 (m, 2 H), 7.11 (d, J = 2.7 Hz, 1 H) ppm. 13C NMR (75 MHz, DMSO-d
          6): δ = 161.88, 135.63, 131.20, 125.28, 124.51, 124.45, 123.60, 123.51, 122.81, 104.09, 103.94 ppm. MS (EI): m/z [M]+ calcd for C8H5FS: 152.0091; found: 152.0092. 









	
[bookmark: OR000-23]23 Under inert conditions, 9 (1.18 g, 7.72 mmol, 1.00 equiv) was dissolved in dry CHCl3 (8 mL). NaOAc (1.17 g, 14.2 mmol, 1.85 equiv) was added, and the mixture was stirred for 15 min at r.t. A solution of Br2 (394 μL 1.23 g, 7.72 mmol, 1.00 equiv) in dry CHCl3 (2 mL) was added dropwise over 30 min. The solution was stirred for 2 h at r.t., quenched with sat. aq Na2SO3, and extracted with hexane (4 × 25 mL). The organic layer was dried over Na2SO4, and the solvent was removed under reduced pressure. Purification of the crude product was done by flash chromatography (silica, hexane). The product was dried in vacuo overnight to remove last traces of the volatile starting material 9. The pure product 10 was isolated as pale yellow oil in 76% yield (1.35 g, 5.56 mmol). TLC (SiO2, hexane): Rf
           = 0.76. 1H NMR (300 MHz, DMSO-d
          6): δ = 8.02 (d, J = 8.0 Hz, 1 H), 7.68 (d, J = 7.8 Hz, 1 H), 7.55 (dd, J = 7.6 Hz, 1 H), 7.48 (dd, J = 7.7 Hz, 1 H) ppm. 13C NMR (75 MHz, DMSO-d
          6): δ = 160.02, 157.15, 133.58, 129.34, 126.35, 126.08, 126.03, 123.69, 122.19, 122.13, 88.45, 88.32 ppm. MS (EI): m/z calcd for C8H4SFBr: 229.2; found: 230.1. 









	
[bookmark: OR000-24]24 Under inert conditions, n-BuLi (1.05 mL, 2.0 M in hexane, 2.10 mmol, 1.01 equiv) was dissolved in dry THF (1 mL) at –78 °C. A solution of 10 (480 mg, 2.08 mmol, 1.00 equiv) in dry THF (700 μL) was added dropwise over 15 min and stirred for 45 min at –78 °C. Octafluorocyclopentene (261 μL, 3.6 M in THF, 0.936 mmol, 0.45 equiv) was added, and the reaction mixture was stirred for 24 h at r.t. The reaction was quenched with water (4 mL) and extracted with Et2O (4 × 20 mL). The organic layer was dried over Na2SO4, and the solvents were removed in vacuo. The product was purified by flash chromatography (silica, hexane) and 3 was isolated as a colourless solid in 46% yield (204 mg, 0.428 mmol, isomeric mixture). TLC (SiO2, hexane): Rf
           = 0.35. 1H NMR (500 MHz, CDCl3-d
          1): δ = 7.61–7.55 (m, 1 H), 7.50 (dd, J = 6.5, 2.5 Hz, 1 H), 7.35–7.27 (m, 2 H) ppm. 13C NMR (126 MHz, CDCl3-d
          1): δ = 165.63, 163.24, 141.69, 138.37, 137.49, 137.28, 137.06, 133.59, 130.58, 127.23, 126.00, 125.50, 125.47, 122.72, 122.16, 117.98, 117.97, 117.60, 115.92, 115.73, 115.54, 113.87, 113.68, 113.48, 113.28, 111.52, 111.31, 111.11, 109.35, 109.15, 108.95, 104.00, 103.94, 77.41, 77.16, 76.91 ppm. MS–FAB: m/z calcd for C23H8F8S2: 475.9934; found: 475.9935. 
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