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Research progress on camptothecin structural modification and structure-
activity relationship

ZHANG Xiaotong, LI Shuqi, JTA Penghao
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Abstract: Camptothecin (CPT) is an effective cytotoxic natural alkaloid isolated from camptotheca acantha extract with broad-
spectrum antiproliferative activity. Its low solubility, instability, and significant toxicity limit its clinical application, therefore, intensive
medicinal chemistry efforts have generated numerous CPT derivatives over the last decade. Most of the CPT analogues which introduced
polar groups, targeting agents, pharmacophore splice and prodrugs at quinoline rings, C-5 and C-20 displayed greater potency compared
to the parent CPT and are active against different cancers and many of them were active against multidrug resistant tumors. This review
will focus on structural modification, bioactivity and structure-activity relationship of of 47 new camptothecin derivatives in recent
years. It was found that modification of quinoline ring and hydroxyls of lactone ring can generally enhance the antitumor activity in vitro.
The application of new technologies such as drug delivery system and computer high-throughput screening expand new ideas to improve
the solubility and stability of camptothecin and search for lead compounds with good bioactivity.
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Fig. 2 Water-soluble CPT analogs in clinical practice or clinical trials
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Fig.3 Water insoluble CPT analogs in clinical practice or clinical trials
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Fig. 4 Structure of CPT analog SN-38
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Fig. 12 Synthetic route of SN38-PA (35)
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