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Ahlml—Humm.umInmhwns (hCPTs) represent a class of new emerging antitumor agents, which contains a seven-membered
in place of th el a-hydroxylactone ring (E ring) of cam; hedns. Some novel 7-substi-
tuted hCPTs were designed and synthesized based on a newly developed synthetic route which couples ring A with ring C, E and D.

Most of the syu(hﬁ\mdmmpuuuda exhibit very high cytotoxic activity on tumer cell line A549. Some uumpuuuda sun:h as %, 91,
and 8y, show broad in vitro antitumor spectrum and are more potent than topotecan. Three-dimensional quantitative structure—
activity relationship (30-QSAR) methods, CoMFA and CoMSIA, were applied to explin the structure-activity relstionship
(SAR) of the synthesized compounds. Furthu'mme u:nl.ecu].ur d.cu:hug was used to clarify the binding mode of the synthesized com-
pounds to human DNA topoi 1 The i base-pair stacking, and hydrogen-bonding interactions were
observed between the hCPT derivatives and their Teceptor. The results frum mokcular modeling will guide the design of novel

hCPTs with higher antitumor activity.
@ 2007 Elsevier Ltd. All rights reserved.

1. Introduction

Camptothecin (CPT) was first isolated from the Chi-
nese tree Camprotheca acuminata by Wall et al.
1966.' The compound exhibits potent antitumor mnh
ity and has been evaluated in clinic.” However, the
therapeutic application of unmodified CPT is hindered
due to its poor aqueous solubility and high in vivo
hepatotoxicity. Subsequently, the structural modifica-
tion of natural CPT has generated many new CPT
derivatives with throved pharmacological or Phab
macokinetic profile”~ Among those, topotecan® and
irinotecan’ (Chart 1) have entered clinical use and sev-
eral drug did such as rubi * lurtotecan,”
and exatecan,'’ are currently in different stages of
the clinical trials.

activity; 3D-QSAR;

Molecular docking.

*Corresponding  author. Telffax  +86 21 25074460, e-mail:
Fhangwnk@hotmail com

! These two authors contributed equally to this work.

(96E-0896/3 - see Front matter & 27 Elsevier Lid. All rights reserved.

doi: 10. 10164 bme. X607, 10.046

Human DNA topoisomerase 1 (Topo I} is the molecular
target of CPT derivatives.!! These compounds act by
binding to a transient Topo 1-DNA covalent complex,
Ieadmg to an aocumulanon of DNA strand breaks upon
mn, ing cell death during the S

phase of the cell cycle 12-13 Although CPT analogues re-
main a promising class of antitumor agents, the intrinsic
instability of the highly electrophilic a-hydroxylactone
of the E ring undergoes rapid hydrolysis to the biologi-
cally i mamwe carboxylate form under physiological con-
ditions.'® This chemical feature diminishes efficacy of
various CPT derivatives in vivo compared to the specta-
cular results often obtained from in vitro studies and
xenograft models.'® Thus, extensive efforts have been
put to synthesize new CPT analogues with a prolonged
biological life maintaining its active lactonic form. In
1997, Lavergne et al. reported the insertion of a methy-
lene spacer between alcohol and carboxyl functions of
CPT to obtain homocampmthecm (hCPT).!" The
I of the si d a-hydroxylactone with

a seven-membered P-hydroxylactone reduces consider-
ably the electrophilicity of the lactone and hence de-
creases the rate of lactone hydrolysis to the
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