Porphyrin-based porous organic frameworks as efficient peroxidase mimics for selective detection of hydrogen peroxide and glucose
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Synthesis of 5,10,15,20-tetra(4-aminophenyl) porphyrin (TAPP)
Under N2 atmosphere, 11 g (73 mmol) of 4-nitrobenzaldehyde was added into a mixture of 300 mL propionic acid and 12 mL acetic anhydride. The above solution was heated up to 120 °C, followed by dropwise addition of pyrrole (5 mL) in propionic acid (20 mL) within 30 min. After refluxed for another 2 h, the purple solid was obtained by filtrating and washing repeatedly with dichloromethane (DCM), deionized water and petroleum ether (PE) respectively until the solution turned colorless. The solid was then mixed with 80 mL of pyridine and refluxed for another 1 h. After cooling to room temperature and storing at 0 °C overnight, the black precipitate was obtained, which was then washed with acetone for several times to afford TNPP as a black solid (1.16 g, 40%).
To a 100 mL two-necked flask, TNPP (695 mg, 0.874 mmol) and 30 mL of hydrochloric acid were added. SnCl2 (3 g, 0.0158 mmol) with hydrochloric acid (25 mL) was then added dropwise at room temperature for a period of 15 min. After stirring at 80 °C for 3.5 h, 200 mL of deionized water was added. The mixture solution was neutralized with concentrated ammonia to pH = 8, and the precipitate was collected by filtration and dried under vacuum at 60 °C. The crude product was further purified by silica gel column chromatography using DCM/methanol (10:1, v/v) as eluent to yield TAPP as a purple solid (425 mg, 70%).
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Scheme S1 Synthetic routes of TAPP.
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Fig. S1 (A) UV-vis spectra of different concentration hydrogen peroxide in mixture solution; (B) Absorbance value changes in different concentration hydrogen peroxide. Reaction conditions: 100 μL of catalyst solution (1 mg/mL), 100 μL of TMB (5 mM) and 100 μL of H2O2 were in 2.7 mL of acetate buffer for 10 min.
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Fig. S2 (A) Relative catalytic activity of Fe-POF after storage at different pH values for 24 h; (B) Relative catalytic activity of Fe-POP after storing for 7 days.
