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Abstract: The novel cyclopropapyrroloindole(CPI) bisalkylators were synthesized and their antitumor activity was
evaluated. Among these derivatives, AT-760 (5a) in which the two 3-methoxycarbonyl-2-trifluoromethylCPI
(MCTFCPI) moieties are connected with a 3,3'-(1,4-phenylene)diacryloyl group, was found to exhibit more
prominent cytotoxicity and antitumor activity than U-77,779 (bizelesin) (1).© 1998 Elsevier Science Ltd. All rights reserved.

The cyclopropapyrroloindole(CPY) bisalkylator, U-77,779 (bizelesin) (1), showing promising antitumor
activity has been reported, in which the two alkylating moieties are connected with a rigid linker, 1,3-bis(2-
carbonyl-1H-indol-5-yl)urea group.! Recently, we reported the synthesis and antitumor activity of the novel 3-
methoxycarbonyl-2-trifluoromethylCPI (MCTFCPI) bisalkylator 2. In 2, the two MCTFCPI groups are
connected with a rigid linker, 5,5'-bis(2-carbonyl-1H-indole) group, and this bisalkylator 2 showed more
excellent antitumor activity than 1 (Figure 1).2
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Based on these studies, it was uncovered that the length of rigid linker gives a significant influence on
cytotoxicity and antitumor activity rather than the type of rigid linker.2 Therefore, with an aim to explore the
novel CPI bisalkylators showing even more excellent antitumor activity than 1, we designed and synthesized the
various CPI bisalkylators bearing 3,3'-(1,4-phenylene)diacryloyl group as a novel rigid linker whose length is
shorter than that in 2. Among them, AT-760 (5a) was found to exhibit more excellent in vitro and in vivo
activity than 1. Herein, we wish report on the synthesis and antitumor activity of the various CPI bisalkylators
carrying 3,3'-(1,4-phenylene)diacryloyl group as a linker.

According to the procedure reported in the preceding paper,2 we completed the synthesis of novel CPI
bisalkylators Sa~f by coupling two equivalents of the optically active phenols (§)-4a~f with one equivalent of
3,3'-(1,4-phenylene)diacrylic acid (Scheme 1). The phenols (S)-4a~f were derived from optically active N-
protected indolines (S)-3a~f3 by deprotection.
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Scheme 1
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a) 3MHCI-AcOEt. b) 3,3'-(1,4-phenylene)diacrylic acid, EDCI, DMF,
Sa; 25%, 5b; 29%, 5¢; 30%, 5d; 6%, Se; 50%, 5f; 10% (from 3a~f, 2 steps).
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With the novel bisalkylators Sa~f in hand, they were subjected to cytotoxicity assay (in vitro) against

HeLaS3 human uterine cervix carcinoma and antitumor activity assay (in vivo) against Colon 26 murine
adenocarcinoma. As shown in Table 1, AT-760 (5a) having two MCTFCPI rings exhibited superior
cytotoxicity and antitumor activity to 1.4 Furthermore, therapeutic index (MTD/TGls0) of S5a was obviously
superior to those of 1 and 2. Accordingly, it appeared evident that Sa shows less toxicity than 1 and 2,
respectively. Further pharmacological investigations on 5a are in progress.

Table 1. Cytotoxicity Against HeLaS3 Human Uterine Cervix Carcinoma
and Antitumor Activity Against Colon 26 Murine Adenocarcinoma

5a 5b 5¢ 5d Se 5¢ 1 2
ICso
(ngjm]),,) 00027 000046 000035 0023 00013 0072 0060 00049
TGlsq
Gghg? | 0254 081 077 100 141 380 372 0300
MTDTGlso | 30.7 8.8 103 - 55 8.2 84 33

a) Drug concentration required to inhibit the growth of HeLaS3 cells by 50%.

b) Colon 26 (10%mouse) cells were inoculated s.c. into male CDF1 mice on day 0. Drugs were
administered i.v. on day 7. The 50% tumor growth inhibition as compared with the untreated group.
¢) Maximum dose within 10% body weight loss (ug/kg).
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