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Abstract

Rhinacanthin-M, -N and -Q, natural naphthoquinone esters isolated from the
medicinal plant Rhinacanthus nasutus, and fifty five novel naphthoquinone esters have
been synthesized in excellent yield by esterification of naphthoquinone-3-(propan-3'-ols)
bearing methyl or cycloalkyl substituent at the C-2’ position of the propyl chain with
benzoic or naphthoic acids. Almost all the naphthoquinone esters which contain a C-3
hydroxy group showed significant cytotoxicities against human epidermoid carcinoma
(KB), human cervical carcinoma (HeLa), human hepatocellular carcinoma(HepG,) and
human breast cancer(MCF-7) cell lines. In contrast, ester derivatives lacking the C-3
hydroxy group were inactive to the cancer cell lines. Two methyl substituents on the C-2’
of the propyl chain conferred more potent cytotoxicity than there is only one methyl,
cycloalkyl group or no substituent. The naphthoquinone naphthoates inhibited the cancer
cell lines more effectively than the corresponding benzoates. The naphthoquinone esters
containing hydroxy and methoxy substituent on the benzene or naphathalene ring
displayed similar cytotoxicity potency as the corresponding non substitution one. The
mode of action of the most active naphthoquinone esters of our series have been
preliminary tested for topoisomerase II inhibitory activity by electrophoresis method. The
result showed that both compound inhibited topoisomerase II. Computer modeling has
been employed to obtain a first look at the mode of action in connection with these

observations.

2-Substituted-1-naphthol derivatives were synthesized in high yield starting from 1-
hydroxy-2-naphthoic acid. 2-(3'-Hydroxy)subtituted-1-naphthols and 2-(3'-
methoxy)substituted-1-naphthols had selective inhibition of COX-2 over COX-1. More
rigidity or strain in molecule affected less COX inhibitory activity. The structure-activity
relationships of these naphthols analyzed by docking experiments, indicated that 1-
hydroxyl group and C-5 hydrogen on naphthalene nucleus enhanced the anti-inflammatory
activity by formation of H-bonding with Val523 and van der Waals interaction with

Tyr385, respectively.



