EfEAXFZZHMBHRI NI U
Keio Associated Repository of Academic resouces

Title

RBOEREABZMD FOAIRE A AMBERESEA DL

Sub Title

Development of stimuli activatable photosensitizers and its application to control of cell function.

Author

P8, —2(Toshima, Kazunobu)

Publisher

BR&EZAF

Publication year

2021

Jtitle

FERELESHRRAREERESE (2020.)

JaLC DOI

Abstract

SEPERACEORMNEZFEAEL T, BOLPBRLET. RERROXZBFTHET, X
DNVEERRDBEITBRENDTEDIRERAORAREG. ERIBICAKESERMIS N HEFE
nTWa, 510, RBRBANZAVIERBRIFERE (PDT) . NMAREORBICEERARE
EEZSNTVWD, —F. ChsSOEBHROHELT, HBIEOTRNTX /2, TORTE
U227 IZNF /DD, 7T5—=L2, RILT7 14U EEEXR2-7OTA4-_ AT N7 /Y
BEN, FMYPEXEEET, REROEABRBATICSVWT, RONIVEZMRNICKSET
BoEFHNSNTVS,

THABETE, IODA U RRENEDO—DTHRIRANINTF/AZF>- JOF7#T7OREH
THADFEHRRIBD CNIST B2-F77 h—ILFEMH1H, FHRET, FFHEL T, RREREN
KOKRBHAT, RONVEEXDPBRTAH 2O TRELE, 512, 1EZ0FEEFKZAVE
BEEMHERMARICKY ., 1OCIUOIARATLEERAILRFDIIEEC2LOE ROFZILED
MEFNROBHADBIIEETHAIOICHL, C2lHnb ROFZILEDXFILILE D EEEZ
RKIBICHHETRDEZBASHICLE, RIC, ChSOHMRZEIC, BRILKRICRETS T —
LAROVBIATILED &, 10OCHIOKBEIZERL LR OBERC AR RIBSE B N8 RBHEI2
ZRRET. U, 20RO NVEXRDREMS LT —EEBREMERF, 1&EEL TKRIEICK
TIdcEezRBELE, —F. 2RIBBILKECBROA DVRBICKRBEL., FEOKPEREFTIC
BVT, ABHEZEITRI1ZRETR L ZHSHICLE, RRIC, fHET7YEAICHEVT, 2
KEHT. FAMBRTHZB16F10MRICHL TRRNWA DR MRSt ERIEZREL
o SRS OWMRERE. NAFI—H—TEMCARBIHBOXBRBE O D FRETICERL,
BERZRPRICHACERRENEENZREEORRICRIDEHBHFEND,

The development of photosensitizing agents, which can degrade proteins upon irradiation with a
specific wavelength of light under mild conditions without any additives such as metals and
reducing agents, offers significant potential for medical applications. Furthermore, photodynamic
therapy (PDT) using photosensitizing agents has been considered as a promising therapy for
diseases such as cancer. On the other hand, as examples of fundamental researches, small
organic molecules such as certain anthraquinone, anthracene, 2-phenylquinoline, fullerene, and
porphyrin derivatives, and 2-bromo-4-nitroacetophenone have been found to effectively
photodegrade proteins under long-wavelength UV light irradiation without any additives.

In this study, we demonstrated, for the first time, that 2-naphthol derivative 1 corresponding to the
aromatic ring moiety of neocarzinostatin chromophore can degrade proteins under photo-
irradiation with long-wavelength UV light without any additives under neutral conditions. Structure-
activity relationship studies using 1 and its derivatives revealed that both an ester or a carboxyl
group at the C1 position and a hydroxyl group at the C2 position are important for effective
photodegradation, whereas methylation of the hydroxyl group at C2 significantly suppresses the
photodegrading abilities of 1. Based on these results, the novel H202-activatable photosensitizer 2
possessing a H202-responsive arylboronic ester moiety conjugated to the hydroxyl group at the
C2 position of 1 was designed and synthesized. Both protein-photodegrading and 102 generating
abilities of 2 were significantly decreased compared to those of 1. However, 2 selectively and
effectively reacted with H202, releasing phototoxic 1 under neutral aqueous conditions. Cell
assays showed that 2 exhibited selective and significant cytotoxicity against B16F10 cells upon
photo-irradiation. We expect these findings contribute to the molecular design of novel biomarker-
activatable photosensitizers and help realize tumor-specific photodynamic therapy to minimize side
effects.
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Development of stimuli activatable photosensitizers and its application to control of cell function.
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2. MERRAEEOME FEHR)

The development of photosensitizing agents, which can degrade proteins upon irradiation with a specific wavelength of light under mild
conditions without any additives such as metals and reducing agents, offers significant potential for medical applications. Furthermore,
photodynamic therapy (PDT) using photosensitizing agents has been considered as a promising therapy for diseases such as cancer.
On the other hand, as examples of fundamental researches, small organic molecules such as certain anthraquinone, anthracene, 2—
phenylquinoline, fullerene, and porphyrin derivatives, and 2—bromo—4—nitroacetophenone have been found to effectively photodegrade
proteins under long—wavelength UV light irradiation without any additives.

In this study, we demonstrated, for the first time, that 2—-naphthol derivative 1 corresponding to the aromatic ring moiety of
neocarzinostatin chromophore can degrade proteins under photo—irradiation with long—wavelength UV light without any additives
under neutral conditions. Structure—activity relationship studies using 1 and its derivatives revealed that both an ester or a carboxyl
group at the C1 position and a hydroxyl group at the C2 position are important for effective photodegradation, whereas methylation of
the hydroxyl group at C2 significantly suppresses the photodegrading abilities of 1. Based on these results, the novel H202-
activatable photosensitizer 2 possessing a H202-responsive arylboronic ester moiety conjugated to the hydroxyl group at the C2
position of 1 was designed and synthesized. Both protein—photodegrading and 102 generating abilities of 2 were significantly
decreased compared to those of 1. However, 2 selectively and effectively reacted with H202, releasing phototoxic 1 under neutral
aqueous conditions. Cell assays showed that 2 exhibited selective and significant cytotoxicity against B16F10 cells upon photo—
irradiation. We expect these findings contribute to the molecular design of novel biomarker—activatable photosensitizers and help
realize tumor—specific photodynamic therapy to minimize side effects.
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