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Abstract : A new cyclic peptide, hibispeptin A, has been isolated from the root bark of Hibiscus
syrigcus 2 and the structure was a:mcmpd as rw-lnf-Ahahna( -ﬁvrn-(‘ylu\.Pm-T eu-Phe-] on the basis of

various spectroscopic analyses. © 1998 Elsewer Sc1ence Ltd All rights reserved.

Many cyclic peptides with unique structures and biological activities have been isolated from
bial and marine tmmm But only a few compounds including lvmum1m1 citrusins?, curcacycline A3,

cleromyrme I4, yunnanins5, astins®, segetalins? and dichotomins® were isolated from h:gher plants. Some of

ava nh werrnl nren

them have abnormal amino acids in thei no acid

amino aci
unit in cyclic.

In the course of screening for biologically active novel constituents from higher piants using as the
traditional Chinese medicines?, we have isolated a unique cyclic peptide, named hibispeptin A!9, from the
root bark of Hibiscus syriacus Linne (Malcaceae), which has been used as antipyretic, anthelmintic and
antifungal agents in the Orient!!, Previously some flavonoids, polyphenols and fatty acids have been isolated
from H. syriacus'2. In this paper we describe the isolation and structural elucidation of hibispeptin A.

A methanolic extract of the dried root bark (1.6 kg) of H. syriacus was washed with hexane and then
partitioned between Cm,ls and H;0O. The CHCl3-soluble fraction was chromatographed on silica gel and

H 7 o N7~ WH
0=C %
\N N / 0 C
H N— S N
pyro-Glu )\ ~ |
U\\ l\llH
H C
e = H‘.: / Phe

4 _
Ahabpa \\\/ ‘“ L "
O

Fig. 1. The structure of hibispeptin A.
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The molecular formula of hibispeptin A obtained as white powder was established as C39HsoNgOg by

1 Mo LR e L]

HR FAB mass speciroscopy (glycerol/PEG, m/z 731.3748 (M+H)* -2.immu). The IR absorpiions near

P o oan

95(sh), 1665 and 1540 cm! attributed to the o,B-unsaturated carbonyl, amide carbonyi and amide NH
groups, respectively, indicated that this compound had peptidic character. The UV absorption at 276 nm in
MeOH suggested the presence of aromatic functions in hibispeptin A. 'H NMR spectrum in DMSO-dg
indicated seven a protons between 8 3.58 to 8 4.55 and six exchangeable protons at 8 10.50, 8.79, 8.58, 7.96,
7.66 and 7.08, which were collapsed on shaking with D,O. A DEPT experiment established the multiplicitics
of the carbon resonances while the HMQC!3 data assigned all of the proton-bearing carbons. The DQF-
COSY!4 data in combination with !13C spectral data suggested the presence of 1 mol each of the glutamine

r pyro-glutamic acid (nvrn-ﬂ]n\ nroline (prn\ leucine (I en), nhenvlalanine (Phe) and
pyro-giutamic acig (pyro-Gliu proiine (Pro), leucine (Lecu ), phenylalanine ang

athar with 1 92 & quilhgtitnitad ha nd on Tinvios al armin md D ko nortial nite nuTa n‘-‘ﬁnm:a
1 jRity x,L,J-ulbuuaututcu OCNZEeNC anda an unusud: amino acia. Ui uicse pai ual ulul.a, pyiv-giuvauuig

acid, but not glutamine, was assigned by the long range correlations from the amide proton at 8 7.96 and a
methine proton at & 4.36 of pyro-Glu to the carbonyl carbon at & 177.7 that was long range coupled with
and y protons of pyro-Glu. Also the methylene protons at & 2.34 and 3.06 of an unusual amino acid with
isoleucine moiety showed the long range correlations to three sp2 carbons at & 124.8 (C-1), 159.9 (C-2) and
132.5 (C-6) of 2-hydroxyphenyl, and H-4 and H-6 of hydroxyphenyl were correlated to the carbonyl carbon
of glycine moiety at 8 196.2, revealing the presence of 2-amino-3-(2-hydroxy-5-aminoacetylbenzyl)pentanoic

acid (Ahabpa). From the above results, we found that hibispeptin A was composed of pyro-Glu, Pro, Leu,
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Fig. 2. The structure of hibispeptin A elucidated by the DQF-COSY and HMBC experiments.

It showed long-range correlation(s) from amide and/or o proton(s) of each amino acid to carbonyl
carbon of neighboring amino acid. Namely, the long range couplings from the amide and a protons of



995

Vol 39 e Al

Leu ana rrom the amlae prOIOU OI Leu to the caroonyz carbon of Pro were Obgered 1nus e sequencmg
the amino acids for hibispeptin A was determined to be Pro—Leu-Phe-Ahabpa-pyro-Glu. By the process of
elimination, the remaining carbonyl carbon of Ahbpa at § 169.0 should be connected to nitrogen of Pro,
assigning the structure of hibispeptin A as a unique cyclic peptide composed of five amino acids. The 'H and
13C NMR spectral data are summarized in Table 1.

Table 1. 'H and 13C NMR spectral data of hibispeptin A in DMSO-dg?.

o e S S e - 8
rosition OH oC rosition YH O

C
pyro-Glu b Pro
o 4.36 (1H, dd, 8.0, 4.5) 54.4 a 4.24(1H,br. d,7.5) 59.3
B 1.92 (1H, m) 254 $ 1.88(1H, m) 30.6
2.38 (1H, m) 2.28 (1H, m)
Y 2.08 (1H, m) 29.3 1.40 (2H, m) 21.2
2.18(1H, m) 6§ 331(2H,m) 45.6
) 177.7 (¢ 0] 170.0
NH 7.96(1H,s) Leu
Cco 175.0 a 4.04(1H, m) 53.9
Ahabpa B LI9(1H,m) 41,1
a 3.59 (1H, br. s) 53.2 1.44 (1H, m)
i 2.27 (1H, m) 37.0 y 129(1H,m) 242
Y 1.38 (1H, m). 22.0 § 0.79(3H,4,7.0) 229
1.62 (1H, m) 0.69 (3H,4,7.0) 208
) 0.95 (3H, t, 7.0) 12.3 NH 7.66 (1H, d, 9.0)
CH; 234(1H,d, 13.0) 33.0 co 171.8
3.06 (1H, dd, 13.0, 4.0) Phe
1 124.8 o 455(1H,br. ddd, 9.0,8.0,65) 541
2 159.9 B 2.78(1H, dd, 13.5, 6.5) 38
2-OH 10.50 (1H, s) 2.89 (1H, dd, 13.5, 8.0)
3 6.72 (1H, 4, 8.5) 113.8 Y 137.5
4 7.36 (1H, 4, 8.5) 129.0 § 7.18(2H,br.d,7.5) 129.1
5 126.8 ¢ 7.23(2H, m) 128.3
5-CO 196.2 ¢ 7.12(1H, m) 126.6
5-CH, 3.75(iH, br. d, 15.0) 47.7 NH 7.08 (IH, d, 9.0)
3.92 (1H, dd, 15.0, 6.5) co 170.8
5-NH 8.79 (1H, br. t)
6 7.38 (1H, br. 5) 132.5
N 8.58 (1H, d, 4.5)

) 2
om
o
O
-]

2 taken in 600 MHz for 'H and 150 MHz for 1*C at 298 K
® Proton resonance integration, multiplicity and coupling constant (/=Hz) are in parenthesis

In order to determine the absolute stereochemistry, hibispeptin A was subjected to complete

hydrolys:s with 6N HCI at 110°C for 24h in a sealed tube. Each amino acid from the hydrolysate was

Consequently, a
to be L-configuration,
geometry of the proline amide bond was determined to
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