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Certain photosensitizing agents generate reactive oxygen species by irradiation with light of a
specific wavelength and exhibit photodegradation activity to biopolymers and photocytotoxicity.
Many of them are currently used in medical treatment. Therefore, the development of new
photosensitizing agents is currently attracting much attention. In this context, the authors have
previously focused on the enediyne antibiotic neocarzinostatin chromophore which has DNA
photocleaving activity. It has been found that 2-naphthol moiety of neocarzinostatin chromophore is
a photosensitive molecule that degrades protein under irradiation and exhibits photocytotoxicity.
Therefore, in this study, we focused on another enediyne antibiotic N1999A2 (1), which has also
been reported to have DNA photocleaving activity, with the aim of searching for novel
photosensitizing agents. That is, the 2-naphthol moiety 2 of N1999A2 (1) was synthesized, and the
protein photodegradation activity and photocytotoxicity were evaluated.

First, 2-naphthol moiety 2 of N1999A2 (1) was synthesized from easily available materials. Next,
using bovine serum albumin (BSA), the protein photodegadation activity of 2 was evaluated by
SDS-PAGE. As a result, it was found for the first time that 2 degrades BSA under irradiation with
long-wavelength ultraviolet light at 365 nm. In addition, using lysozyme (Lyso), concanavalin A
(Con A), breast cancer-related protein estrogen receptor a (ER-a) and prostate cancer-related
protein androgen receptor (AR), the protein photodegradation activity of 2 was also evaluated. As
a result, it was found for the first time that 2 effectively degrades the above four proteins under light
irradiation at 365 nm, and it was clarified that 2 remarkably degrades ER-a and AR. Next, the
ability of 2 to generate singlet oxygen was evaluated using the singlet oxygen scavenger
1,3-diphenylisobenzofuran (DPBF). As a result, it was clarified that 2 has a singlet oxygen
generating ability under light irradiation of 365 nm. Furthermore, it was revealed that 2 exhibits
photocytotoxicity to certain cancer cells.
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Certain photosensitizing agents generate reactive oxygen species by irradiation with light of a specific wavelength and exhibit
photodegradation activity to biopolymers and photocytotoxicity. Many of them are currently used in medical treatment. Therefore, the
development of new photosensitizing agents is currently attracting much attention. In this context, the authors have previously
focused on the enediyne antibiotic neocarzinostatin chromophore which has DNA photocleaving activity. It has been found that 2-
naphthol moiety of neocarzinostatin chromophore is a photosensitive molecule that degrades protein under irradiation and exhibits
photocytotoxicity. Therefore, in this study, we focused on another enediyne antibiotic N1999A2 (1), which has also been reported to
have DNA photocleaving activity, with the aim of searching for novel photosensitizing agents. That is, the 2—naphthol moiety 2 of
N1999A2 (1) was synthesized, and the protein photodegradation activity and photocytotoxicity were evaluated.

First, 2-naphthol moiety 2 of N1999A2 (1) was synthesized from easily available materials. Next, using bovine serum albumin (BSA),
the protein photodegadation activity of 2 was evaluated by SDS-PAGE. As a result, it was found for the first time that 2 degrades
BSA under irradiation with long-wavelength ultraviolet light at 365 nm. In addition, using lysozyme (Lyso), concanavalin A (Con A),
breast cancer—related protein estrogen receptor & (ER- &) and prostate cancer—related protein androgen receptor (AR), the protein
photodegradation activity of 2 was also evaluated. As a result, it was found for the first time that 2 effectively degrades the above
four proteins under light irradiation at 365 nm, and it was clarified that 2 remarkably degrades ER—a and AR. Next, the ability of 2 to
generate singlet oxygen was evaluated using the singlet oxygen scavenger 1,3—diphenylisobenzofuran (DPBF). As a result, it was
clarified that 2 has a singlet oxygen generating ability under light irradiation of 365 nm. Furthermore, it was revealed that 2 exhibits
photocytotoxicity to certain cancer cells.
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