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Abstract


Rose Bengal was immobilized on a vinylimidazolium functionalized support, and the heterogeneous organic photosensitizer thus prepared was applied for photooxidation reactions of organic molecules under continuous-flow conditions. Substituents of the cation part of the support were found to play a crucial role in determining the lifetime of the catalyst. More than 11 days continuous operation of a flow reaction was achieved.
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          Catalyst preparation: To a solution of 1-vinylimidazole (0.48 mL, 5.25 mmol, 1.05 equiv) and mesitylene (ca. 0.5 mL, internal standard) in acetonitrile (50 mL), Merrifield resin (1.9 mmol/g -Cl, 2.6316 g, 5 mmol, 1.0 equiv) and NaI (37.5 mg, 0.25 mmol, 0.05 equiv) were added at room temperature. The reaction mixture was stirred (overhead stirring) under reflux condition until the consumption of the imidazole became constant (monitored by GC). After filtration, the residue was washed with acetonitrile, ethyl acetate, acetone, water, acetone, ethyl acetate and dichloromethane. Drying at 40 °C in a vacuum oven afforded the PS-vinylimidazolium support (3.0359 g, loading of imidazole: 0.674 mmol/g, determined by the consumption of imidazole). Rose Bengal (3.1246 g, 3.07 mmol, 1.5 equiv) was dissolved in pure water (250 mL), and PS-vinylimidazolium support (3.0359 g, 2.05 mmol imidazolium group, 1.0 equiv) was added to the resulting solution. This mixture was stirred at room temperature for 2 h. After filtration, the residue was washed with water, methanol, dichloromethane and finally washed with dichloromethane in a Soxhlet extractor under reflux conditions until the solvent in the extractor became colorless. Filtration and desiccation afforded the RB@PS-vinylimidazolium catalyst (3.9775 g, loading of RB: 0.12 mmol/g (determined by EDX analysis)).
Continuous-flow reactions: RB@PS-vinylimidazolium catalyst (220 mg) were packed into a PTFE tube (ID: 2 mm; OD: 3 mm; L: 10 cm), with in-line filter devices for both ends. This tube was used as the column for the flow reaction. α-Terpinene was prepared as the reaction solution in 1,2-dichloroethane (0.1 mol/L, kept at 0 °C), with 0.018 mol/L pentadecane as an internal standard. This mixture (flow rate: 0.02 mL/min) was combined with air (0.5 mL/min) and introduced to the column. Three white LED bulbs were used as the light source. The reaction mixture was collected for 1 h and analyzed by GC to determine the yield.
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          3)2). GC: Rt
           = 38.5 min (50 °C: 30 min, then heating, rate: 10 °C/min to 250 °C: 10 min).

            p-Cymene (2): Detected by GC analysis and identified by comparison to commercial product. GC: Rt
           = 24.9 min (50 °C: 30 min, then heating, rate: 10 °C/min to 250 °C: 10 min). 
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