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ASTINS A AND B, ANTITUMOR CYCLIC PENTAPEPTIDES FROM
ASTER TATARICUS

Hiroshi MORITA, Shinji NAGASHIMA, Koichi TAKEYA and Hideji ITOKAWA*
Tokyo College of Pharmacy, Horinouchi 1432-1, Hachioji, Tokyo 192-03, Japan

Two novel antitumor chlorine- and alloThr-containing cyclic pentapeptides, named astins A and B, both of
which were isomers and took a cis configuration in one of the amide bonds, were isolated from Aster tataricus
together with astin C. Their structures were solved by spectroscopic analysis and chemical degradation.
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During the survey of novel antitumor compounds from medicinal plants, n-butanol extract from Aster tataricus showed
potent antitumor activity. A. tataricus (Compositae) is known as a Chinese medicine containing several terpenoidsl) and
saponinsz) and is also popular as a garden flower. Efforts at chromatographic purification of the n-butanol extract guided by
antitumor activity led to the isolation of three cyclic pentapeptides, named astins A (1), B (2) and C (3).

Astin A(1)3) gave a quasi-parent ion (M+1)* in the FAB-MS atm/z 586.1814 appropriate for a molecular formula of
C5H33N507Ch (DM +2.1 mmu). The 14 and 13C NMR spectra of 1 (see Ref.) contained resonances that were
characteristic of peptides. A detailed analysis of the COSY and HOHAHA spectra recorded in DMSO-dg showed that it
contained a B-amino-B-phenyl propionic acid, an c.-amino-n-butyric acid, a threonine and a serine. Hydrolysis of 1 with 6N
HC], followed by derivatization with Marfey's reagent and HPLC ana]ysis,4) suggested the presence of Ser, alloThr, B-Phe and
Abu, and showed that all of the amino acids had the L configuration. The last amino acid containing two chlorine atoms was
disclosed tobe 2,3-dichloroproline by the coupling sequence from a.-proton. HMOQG) data were used to assign the carbon
resonances to the individual amino acids in 1, and the amino acid sequence was determined by an analysis of HMBC
spectrum.6) The configurations of two chlorines attached tothe B and y carbons in Pro(Clp) were established to be cis
relation eaéh other by the NOESs observed between Ha and HB, between Ha and Hy , and between HP and Hy of Pro(Chb).

Astin B (2)7) gave the same molecular formula and was composed of the same amino acids as 1. HMBC correlations
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Furthermore, NOE relationships suggested (o) (
that each compound contains one cis amide bond NH 338

.as follows. The NOEs between Pro-Ho and Thr-
Ha in 1 and between Pro-Ha and Abu-Ha in 2

were observed, suggesting that each amide bond
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Fig. 1 Structures of Astins A, B and C; Arrows show NOE relationship and
fragmentation ion in FAB-MS spectra of 1 and 2. Abu in 1 was provisionally
plant.9) numbered as a first amino acid. The data in parentheses are for 2.

which was recently isolated from the same
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Allo-threonines, though more rarely encountered in nature, are found as constituents of biologically active peptide§.10)

Two chlorine- and alloThr-containing astins are novel cyclic pentapeptides, which are characterized by one cis peptide bond.

Antitumor activity was examined by the total packed cell volume method using Sarcoma 180 ascites in mice11l) The
effectiveness was evaluated in terms of the tumor growth ratio (GR(%)=(test group packed cell volume/control group packed
cell volume)x100). The GR values of astins A, B and C were 40% (++) at 0.5 mg/kg/day dose, 26% (++) at 0.5 mg/kg/day
dose and 45% (+) at 5 mg/kg/day, respectively, for S consecutive days. The effective doses of astins A and B were ten-fold
stronger than astin C. Efforts are currently underway to determine the precise backbone conformation and biological activity
relationship.
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