CHEMISTRY LETTERS, pp. 2009-2010, 1994. © 1994 The Chemical Society of Japan

A Novel Cyclic Pentapeptide with a B-Hydroxy-y -chloroproline from Aster tataricus 1)
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A novel cyclic pentapeptide with a B-hydroxy-y -chloroproline residue, named
astin I was isolated from the roots of Aster tataricus and the structure was elucidated by

the spectroscopic methods.

A series of cyclic pentapeptides, named astins, exhibiting potent antitumour activity, have been isolated
from the roots of Aster tataricus.2) During a survey of bioactive peptidic compounds from the higher plant,1'3) a
novel cyclic pentapeptide, named as astin I (1), with a B-hydroxy-y -chloroproline residue as an unusual amino
acid was isolated. We now report about the structure of 1 containing the B-hydroxy-r -chloroproline residue.

The 1-butanol soluble portion of a methanolic extract of Aster tataricus showing a significant antitumour
effect on Sarcoma 180A%) was subjected to HP-20 and silica gel column chromatography. The fractions
obtained were further separated by reversed-phase MPLC and/or HPLC to give a new cyclic pentapeptide, named

astin I (1: 0.00015%).
Astin I (1),3) mp 174.1 - 176.5 °C, [a]D -78.8° (c 0.13, MeOH), gave a quasi-parent ion (M+H)" in the

FAB-MS at m/z 552.2246 appropriate for a molecular formula of C2sH34N507Cl1 (DM +2.1 mmu). The 1y
and 13C NMR spectra of 1 (see ref. 5) contained resonances that were characteristic of cyclic pentapeptides. A
detailed analysis of the COSY and HOHAHA spectra recorded in DMSO-dg showed that it contained a B-amino-
B-phenyl propionic acid ( B-Phe), two a.-amino--butyric acids (Abu), and a serine (Ser) residues. Hydrolysis of
1 with 6N HCI, followed by derivatization with Marfey's reagent and HPLC analysis,6) suggested the presence
of one Ser, one f-Phe and two Abu, and showed that all of the amino acids had the L configuration. The last
unusual amino acid containing both a chlorine atom and a hydroxyl group was disclosed to be B-hydroxy-y -
chloroproline residue by the coupling sequence from a-proton and NOE correlations as shown below.  In the

1H-NMR spectrum, the signal resonated at 3 6.20, Abu’ Pro(OH)(Cl)"
which disappeared on addition of D20, was Hu 0] el »Cl
assignable to the hydroxyl proton and after its B-Phe* NN\
disappearance, a broad multiplet peak atd 4.56 (N "4\ OH
attached to the hydroxy bearing carbon at 8 72.76 00

network around Pro residue makes clear as shown in

was changed to a double doublet peak. The coupling N g\ NH
\)
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Fig. 2. HMQC data were used to assign the carbon Ser’ OH o

resonances to the individual amino acids in 1, and the Fig. 1. Structure of astin I (1); Pro in 1 was pro-
amino acid sequence was determined by an analysis ~ visionally numbered as a first amino acid. The
of HMBC spectrum as indicated in Fig. 1.  The arrows show HMBC correlations.
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stereochemistry of the hydroxyl group and chlorine atom attached to the B and v carbons in Pro(OH)(Cl) was
established to be cis each other by the NOEs observed between Ha and HB, between Ha and Hy, and between
HB and Hy of Pro(OH)(CI) residue. Then the presence of a cis amide bond between Pro(OH)(CI)! and Abu>
was secured by an NOE correlation between two o protons in Pro(OH)(CI)! and AbuS, as in the other astins.
Cyclic peptides with various pharmacolo-
gical activities are known in natural origin,
however, not so many examples are present in
higher plants.7) The isolation of the new
cyclic pentapeptide, astin I, especially, con-
taining the B-hydroxy-y -chloroproline residue,
from a higher plant is very interesting. Fig. 2. Fracticfxfal NOEs, coupling and HMBC corJr:lations of 1
Precise antitumor activity of astin I and - in DMSO-dg; Left: The arrows show the NOE relationship and the

numbers indicate coupling constants in Hz which were measured
on addition of D,O. Right: The arrows show HMBC correlations.
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