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Construction of sterilization technique based on the use of bactericidal
isomerizable derivatives for practical application of regenerative medicine
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Ultraviolet-A (UV-A)-mediated bactericidal activity was enhanced by combined
treatment with isomerizable derivatives of p-coumaric acid and trans-ferulic acid. Synthesized
derivatives contain methyl, butyl or phenyl group or an L-tyrosine HCI tert-butyl ester, respectively,
linked to the carboxyl group of phenolic acid. Of the synthesized compounds, 14 exhibited the highest
synergistic activity in a photobactericidal assay based on treating Escherichia coli with a derivative
compound and UV-A irradiation (wavelength 350-385 nm). Addition of antioxidants significantly suppressed
photosynergistic bactericidal activity, suggesting that reactive oxygen species (ROS% are involved in the
combined bactericidal mechanism. Flow cytometry revealed that combined treatment with UV-A and compound

14, which showed the highest photobactericidal activity, generates an excess of oxidative radicals in
bacterial cells.
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(€H) LED rt, 2 h, 8% (3); (iv) 35% hydrazine
hydrate, AN, rt, 30 min, 80% (4c).
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LED rt, 5h, 93% (6); (i) oxalyl dichloride,
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LED 30 min, quant. (8).

65mm (©): (1) acetic anhydride, pyridine, 4 to

rt, 4 h; (i1) acetylated-9, tert-BuOH, DCC,



DMAP, DCM, 4 tort, 18 h, 79% (10); (iii)
35% hydrazine hydrate, AN, rt, 30 min, 63%
(11); (iv) 6, WSCI, DMAP, AN, rt, 22 h, 65%
(12); (v) 10% TFA in DCM, 4 to rt, 11 h,
70% (13); (vi) 35% hydrazine hydrate, AN,
4 tort, 50min; (vii) sat. NH,CI aq., 75%
(14).
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