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Photosensitizers are known to generate reactive oxygen species under light irradiation at specific
wavelengths and to exhibit photodegrading ability against biopolymers and photocytotoxicity, and
are currently widely applied in many fields, including medicine. Therefore, the development of
novel photosensitizers is attracting much attention. In this study, focusing on the enediyne
antibiotics N1999A2 (1) to search for new photosensitizers, synthesis of methyl
6-chloro-2-hydroxy-5-(hydroxymethyl)-7-methoxy-1-naphthoate (2), which are naphthol derivative
of 1, and biological evaluation of its photosensitivity were conducted. First, 2 was synthesized from
3-methoxybenzyl alcohol in a total of 10 steps. The photodegrading ability of 2 against BSA was
evaluated, and the results showed that 2 photodegraded BSA under 365 nm light irradiation. Next,
to identify the reactive oxygen species produced by 2, the scavenger assay was performed, and it
was found that singlet oxygen in particular may be involved in the photodegrading ability of 2.
Therefore, the singlet oxygen producing ability of 2 was evaluated using DPBF, indicating that 2
produced singlet oxygen under 365 nm light irradiation. In addition, the photocytotoxicity of 2
against mouse melanoma B16F10 cells was evaluated, and it was found that 2 exhibited
cytotoxicity against B16F10 cells in a photo-irradiation-dependent manner. Next, in order to
develop the photosensitizer that exhibits higher photocytotoxicity, the primary hydroxyl group of 2
was protected with bulky protecting groups such as trityl (Tr), pivaloyl (Piv), triethylsilyl (TES),
triisopropylsilyl (TIPS), and t-butyldiphenylsilyl (TBDPS) groups, to give the corresponding
compounds 3-7 respectively. It was found that 3-7 produced singlet oxygen and photodegraded
BSA in a concentration-dependent manner under 365 nm light irradiation. Finally, the
photocytotoxicity of 3-7 was evaluated against B16F10 cells, and it was found that 7 was found to
be a highly functional photosensitizer that does not show cytotoxicity without photo-irradiation but
shows high cytotoxicity with photo-irradiation.
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1. BIREARREEOBE

HEZHELSFIE. FERREOABHR T CEEMERZERL. ERE L FITHT IS EESE OAMEESEERIET LM
LNTHY. BE. EEFZILDHETIZLDNHFTRIEISAIN TN, FO-HRE. FRABRSUESFOREINTIEZEDT
W5, AETIE., IFIRMARZESFOERZEMELT,. TVCAVRAEYE N1999A2(DIZEBL. 1 DFI+—ILBZERTHD
AFIL 6-00-2-ERFOFL-5-(ERAX I AFIL)-T-AF-1-F TR I—rQ)DE B ENRBRZ IR I DA MEIT o=, 3-AF
FIORUUUTILA—NLEZHERERFHEL. 2 %L 10 TIRTAERBL. RIZ. 2 D BSA [T T B2\ 0B RN REEEZTFMUI- K
B 365 nm OHBETT. 2 A BSA ERDEITHEEALHNITL =, RIZ. 2 NERT B EUEBEREBEZRIET 50, AAR Ov—
HEREITOIMER. 2 DA SBEEEICIE. BIC—EERINIEASLTCWSAEEEEZRHE LIz, ZCT.DPBF ZFL\T 2 O—FIEE
FHERMBEETMAL-4ER. 365 nm OXBHT.2 A—FEBMRZERTEIEFHALMNITLIZ, THIZ, 2 DI VRAS/—THE
B16F10 [Cxt 9 A HEMEEEMLI-4ER. 2 A B16F10 [TxL . A BEHMKEFEMGHRESEZRIRTHELE2RHEL-, RIZ, &Y
BV EEERIRT ARSI, FOARAIREEMELT. 2 D 1 HKBEEEZ AIEVEEETHANFILONE. E/NOC)IL
(PVE, I FILIYILTES)E., MIAYTREILDIIILTAPS)ER Y t-TFILC Tz ILY Y JL(TBDPS)ETENEFNIRELS- 3-7
EFARBLI- VT, 2 EEFRICZ. 3-7T O—EEEFRLERAER Y BSA [T T AT ETML-FER . 365 nm DRBE T, 3-7
[F—EIEMREERL. BEKEMIZBSA ZA DRI HELFHELNIZLI, REIZ,3-7T DYV RAT/—THIKE B16F10 2333
St E A IMALER. 7 AR ERSE T CHRESZHEZREST . ABEFRIRNICEVV RS ERRTI2FH-LEZESFTH
HTLERELE,
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Photosensitizers are known to generate reactive oxygen species under light irradiation at specific wavelengths and to exhibit
photodegrading ability against biopolymers and photocytotoxicity, and are currently widely applied in many fields, including medicine.
Therefore, the development of novel photosensitizers is attracting much attention. In this study, focusing on the enediyne antibiotics
N1999A2 (1) to search for new photosensitizers, synthesis of methyl 6-chloro—2—hydroxy—5-(hydroxymethyl)-7-methoxy—1-
naphthoate (2), which are naphthol derivative of 1, and biological evaluation of its photosensitivity were conducted. First, 2 was
synthesized from 3—methoxybenzyl alcohol in a total of 10 steps. The photodegrading ability of 2 against BSA was evaluated, and the
results showed that 2 photodegraded BSA under 365 nm light irradiation. Next, to identify the reactive oxygen species produced by 2,
the scavenger assay was performed, and it was found that singlet oxygen in particular may be involved in the photodegrading ability of
2. Therefore, the singlet oxygen producing ability of 2 was evaluated using DPBF, indicating that 2 produced singlet oxygen under 365
nm light irradiation. In addition, the photocytotoxicity of 2 against mouse melanoma B16F10 cells was evaluated, and it was found that
2 exhibited cytotoxicity against B16F10 cells in a photo—irradiation—dependent manner. Next, in order to develop the photosensitizer
that exhibits higher photocytotoxicity, the primary hydroxyl group of 2 was protected with bulky protecting groups such as trityl (Tr),
pivaloyl (Piv), triethylsilyl (TES), triisopropylsilyl (TIPS), and t-butyldiphenylsilyl (TBDPS) groups, to give the corresponding compounds
3-7 respectively. It was found that 3—-7 produced singlet oxygen and photodegraded BSA in a concentration—dependent manner under
365 nm light irradiation. Finally, the photocytotoxicity of 3—-7 was evaluated against B16F10 cells, and it was found that 7 was found to
be a highly functional photosensitizer that does not show cytotoxicity without photo—irradiation but shows high cytotoxicity with
photo—irradiation.
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