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Photosensitizers are used in photodynamic therapy because they generate reactive oxygen
species (ROS) when irradiated with light of a specific wavelength, and then exhibit
photocytotoxicity. Photodynamic therapy is a clinically approved therapeutic approach, which
utilizes photosensitizers and harmless light, to induce cell death in the illuminated region by
producing reactive oxygen species (ROS), with the advantages of non-invasiveness and precise
targeting by light. However, the problem of side effects in this therapeutic method remains
unsolved. Therefore, the development of new photosensitizers that effectively develop
photocytotoxicity with a small dose is required.

In this context, in our laboratory, it was found that 2-naphthol derivative 2 of the enediyne
antibiotic, N1999A2 (1), exhibits protein photodegradation activity and photocytotoxicity under light
irradiation of 365 nm, which is harmless to the human body. In this context, in order to further
improve the photocytotoxicity of 2, a new naphthol derivative 3 in which 2 bound to morpholin,
which is known to accumulate in lysosome, was designed. Lysosome was selected as a target
organelle because it is an organelle susceptible to ROS. In this study, the molecular design,
chemical synthesis, and biological evaluation of the naphthol derivative 3 were performed.

First, 3 was synthesized in a short step from easily available materials. Next, the UV-Vis spectrum
of 3 was measured. As a result, it was confirmed that 3 has light absorption in long wavelength
ultraviolet (UV) light of 365 nm. Furthermore, the protein photodegrading activity of 3 was
evaluated by SDS-PAGE using chicken egg lysozyme (Lyso). As a result, it was found for the first
time that 3 degrades Lyso under irradiation with long-wavelength UV light at 365 nm. In addition,
the protein photodegrading ability of 3 against prostate cancer-related protein, androgen receptor
(AR), was evaluated. As a result, it was clarified that 3 exhibits high photodegradation activity for
AR under the irradiation of long wavelength UV light of 365 nm. Finally, it was also found that 3
exhibits photocytotoxicity to human prostate cancer cell, LNCaP, under irradiation with long-
wavelength UV light at 365 nm.
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Photosensitizers are used in photodynamic therapy because they generate reactive oxygen species (ROS) when irradiated with light
of a specific wavelength, and then exhibit photocytotoxicity. Photodynamic therapy is a clinically approved therapeutic approach,
which utilizes photosensitizers and harmless light, to induce cell death in the illuminated region by producing reactive oxygen species
(ROS), with the advantages of non—invasiveness and precise targeting by light. However, the problem of side effects in this
therapeutic method remains unsolved. Therefore, the development of new photosensitizers that effectively develop photocytotoxicity
with a small dose is required.

In this context, in our laboratory, it was found that 2-naphthol derivative 2 of the enediyne antibiotic, N1999A2 (1), exhibits protein
photodegradation activity and photocytotoxicity under light irradiation of 365 nm, which is harmless to the human body. In this
context, in order to further improve the photocytotoxicity of 2, a new naphthol derivative 3 in which 2 bound to morpholin, which is
known to accumulate in lysosome, was designed. Lysosome was selected as a target organelle because it is an organelle susceptible
to ROS. In this study, the molecular design, chemical synthesis, and biological evaluation of the naphthol derivative 3 were performed.
First, 3 was synthesized in a short step from easily available materials. Next, the UV—-Vis spectrum of 3 was measured. As a result, it
was confirmed that 3 has light absorption in long wavelength ultraviolet (UV) light of 365 nm. Furthermore, the protein photodegrading
activity of 3 was evaluated by SDS-PAGE using chicken egg lysozyme (Lyso). As a result, it was found for the first time that 3
degrades Lyso under irradiation with long—wavelength UV light at 365 nm. In addition, the protein photodegrading ability of 3 against
prostate cancer-related protein, androgen receptor (AR), was evaluated. As a result, it was clarified that 3 exhibits high
photodegradation activity for AR under the irradiation of long wavelength UV light of 365 nm. Finally, it was also found that 3 exhibits
photocytotoxicity to human prostate cancer cell, LNCaP, under irradiation with long—wavelength UV light at 365 nm.
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