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Synthesis and biological activities of chlorin es-based conjugate of fluorouracil

as dual-mode antitumor photosensitizer
SHEN Jie', HUANG Fei’, ZHANG Xingjie>, YAO Jianzhong®( 1. The First People’s Hospital of Kunshan, Kunshan 215300, China;
2. School of Pharmacy, Naval Medical University, Shanghai 200433, China)

[Abstract] Objective To design and synthesize the conjugate (compound 1) of chlorin e; (compound 3) with fluorouracil
(5-Fu) as novel pH-responsive dual-mode antitumor photosensitizer by acyl hydrazone bond coupling, based on literature reports
that combination of 5-Fu and photosensitizer possess synergistic anti-tumor effect, and investigate its photodynamic antitumor
activity and mechanism. Methods Lead compound 3 was obtained by alkali degradation with 25% KOH-CH;O0H on pheophorbide
a (compound 4) which was prepared through acid hydrolysis of chlorophyll @ in crude chlorophyll extracts from silkworm
excrement. Reflux reaction of 5-Fu with P,Ss in pyridine formed crude 4-thio-5-fluorouracil which was followed to react with
hydrazine hydrate (N,H,; H,0) in CH;0H to give 5-fluorouracil-4-hydrazone (compound 2). Then, treatment of compound 3 i.e.
acid alkali degradation product of chlorophyll a in silkworm excrement with EDC-HCI generated its 17'- and 157 cyclic anhydride
which was followed to directly react with intermediate compound 2 to successfully get title compound 1. In addition, its pH-
responsive 5-Fu release and photodynamic antitumor activity and their mechanisms in vitro were investigated. Results Compound 1
could responsively release 5-Fu at pH 5.0, with a cumulative release rate of 60.3% within 24 h. It exhibited much higher
phototoxicity against melanoma B16-F10 and liver cancer HepG2 cells than talaporfin and its precursor compound 3, with ICs,
value being 0.73 umol/L for B16-F10 cells and 0.90 umol/L for HepG2 cells, respectively. Upon light irradiation, it also could
significantly induce cell apoptosis and intracellular ROS level and block cell cycle in S phase. Its structure was confirmed by UV,
'H-NMR, ESI-MS and elemental analysis data. Conclusion The conjugate compound 1 of compound 3 and 5-Fu has the
advantages of strong PDT anticancer activity, high therapeutic index (i.e. dark toxicity/phototoxicity ratio) and responsively release
5-Fu at pH 5.0 etc. which shows “unimolecular” dual antitumor effects of PDT and chemotherapy and is worthy of further research
and development.
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