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In our previous paper [l] we have reported a new 
cyclopeptide annosquamosin A from Annona squa- 
moss. As a part of a series of investigations on Annon- 
aceae cyclopeptides, in this paper we report two new 
cyclopeptides named glabrin A and B obtained from 4 
the seeds of Annona glabra. The fruits of A. glabra 
Linn. are eaten in Yunnan province. Its whole herb 
can be used as an anti-cancer drug and its leaves can 
be used to treat chronic bronchitis [2]. In a preliminary 
communication [3] we reported a new cyclopeptide 
glabrin A from A. glabra which was at this time the 
first cyclopeptide found in the family of Annonaceae. 
In this paper we describe the isolation and structure 
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determination of glabrin A and another new cyclo- 
peptide glabrin B, based on chemical and spectral 
methods. 
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Abstract-From the seeds of Annona glabra two new cyclopeptides, glabrin A [cyclo-(prolyl-glycyl-lencyl- 
valyl-isolencyl-tyrosyl)] and B [cyclo-(prolyl-S-oxomethyl-valyl-alanyl-valyl-tyrosyl-glycyl-thryl)], have been 
isolated. Their structures were elucidated by chemical and spectral methods. 0 1998 Elsevier Science Ltd. All 
rights reserved 

INTRODUCTION 

RESULTS AND DISCUSSlON 

The cyclopeptides, glabrin A (1) and B (2), were 
isolated from the CHCI, fraction of the alcohol extract 
of Annonaglubra seeds by column chromatography as 
described in the Experimental. Glabrin A (l), needles, 
gave a negative ninhydrin reaction, and showed a high 
resolution positive FAB-MS spectral quasimolecular 
ion peak at m/z 643.3791 [M+ I]+, V 2.9 mDa, cor- 
responding to molecular formula C,,H,,N,O,. IR 
maxima absorptions at 3280, 1635 (br) cm-’ indicated 
that the compound might be a peptide [4]. Amino acid 
analysis of the peptide after hydrolysis with 6M HCl 

glabrin A ( 1 ) 

*Author to whom correspondence should be addressed. 

at 110’ gave the composition: Gly (leq), Val (leq), Be 
(leq), Leu (leq), Tyr (leq), Pro (leq). The 400 MHz 
‘H NMR and 13C NMR spectra clearly showed five 
amide NH at 6 10.23, 9.91, 9.17, 9.04, 8.40, and six 
amide CO at 6 174.6, 173.2, 172.6, 172.2, 171.3, 170.3. 
Using ‘H-‘H COSY, 13C-‘H COSY, and COLOC 
spectra, six protein amino acids were found to be 
identical with those of amino acid analysis. The spec- 
tral data are shown in Table 1. The sequence of indi- 
vidual amino acids was assembled by COLOC experi- 
ments (J = 6 Hz and 12.1 Hz) as summarized in Fig. 
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the sequence above. Therefore, the structure of the 
cyclopeptide named glabrin A(l), a hexacyclopeptide, 
was determined as cyclo-(prolyl-glycyl-leucyl-valyl- 
isoleucyl-tyrosyl). 
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Glabrin B (2) needles, gave a negative ninhydrin 
reaction, and showed a high resolution positive FAB- 
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MS spectral quasimolecular ion peak at m/z 835.4054 

4 \ mJ [M + 11’ , V - 3.0 mDa, corresponding to molecular 
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yL9 28 formula C38H59NX0,,S,. Its IR maxima absorptions 
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were similar to 1. Amino acid analysis of 2 revealed it 

b 

to consist of Thr (leq), Gly (leq), Ala (leq), Val(2eq), 

3 Tyr (leq). Pro (leq), and a non-protein amino acid. 
OH 40 36 36 

I 
\ 34 The 400 MHz ‘H NMR and 13C NMR spectra clearly 

’ 35 showed seven amide NH at 6 9.59, 9.14, 8.69, 8.63, 
36 

I 8.03, 7.74, 7.65 and eight amide CO at 6 176.6, 173.7, 
OH 173.0, 172.6, 172.0, 172.0, 172.0, 170.6. Using ‘H-‘H 

COSY, “C-‘H COSY, and COLOC spectra, seven 
protein amino acids were identical with those of amino 
acid analysis, and the remaining NMR signals con- 
sisted of one independent spin system of the type-NH- 

glabrin B ( 2 ) CH(CO)-CH2-CHZ-SO-CH,, which is a non-protein 
amino acid, named S-oxomethionine (OMet). The 
spectral data are shown in Table 1. In a similar manner 
to 1, the sequence of amino acids was summarized by 

1 [5], i.e. the sequence was -N-Pro-Gly-Leu-Val-lle- COLOC experiments (J = 6 Hz and 10 Hz) in Fig. 1 
Tyr-CO-. 151, and was shown to be -N-Pro-OMet-Val’-Ala-Val*- 

To further corroborate the peptide to be a cyclo- Tyr-Gly-Thr-CO-. 
peptide, pos. FAB-MS was pursued. The compound The M, was in accordance with that of the sequence 
gave [M + l]+ at m/z 643 which proved the M, was in above after ring formation. Finally the structure of 
agreement with that of the sequence above after cyc- the cyclopeptide named glabrin B (2), an octa- 
ling and several useful fragment ions at 1jr,1; 480 cyclopeptide, was determined as cyclo-(prolyl-S- 
[-N-Pro-Gly-Leu-Val-Ile-CO-]i, 367[-N-Pro-Gly-Leu- oxomethyl-valyl-alanyl-valyl-tyrosyl-glycyl-thryl). 
Val-CO-]+, 268[-N-Pro-Gly-Leu-CO-]+, 431[-NH-Ile- 
Tyr-Pro-Gly-CO- or -NH-Tyr-Pro-Gly-Leu-CO-]+, 
403[431-CO]+, 339[367-CO]+, 303[-CO-NH-Ile- 

EXPERIMENTAL 

Tyr-CO-]+, 227[303-CO]+, 240[-CO-NH-Val-Ile-CO- General. Mp: uncorr. Optical rotation was recorded 
or -CO-NH-Len-Val-CO-]+, and 213 [240-CO]+ at room temp. using a 1 dm cell. FAB-MS was mea- 
which showed that the sequence was identical with sured at 6 kV for an Ar beam source. NMR was taken 

OH 

Fig. 1 
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CO-]+, 403[431-CO]‘, 339[367-CO]+, 303[-CO-NH- 
Ile-Tyr-CO-] + , 277[303-CO]+, 240[-CO-NH-Val-lle- 
CO- or -CO-NH-Leu-Val-CO-]+, and 213[240-CO]+. 
Amino acid analysis (standard method): Gly (I eq), 
Val (Ieq), Leu (leq), Ile (leq), Tyr (leq), Pro (leq). 

Glahrin B (2). Yield 6.0 x IO-‘%, needles (MeOH). 
mp 205 , [IX]~ -76.67’ (MeOH; c 0.375). UV ;,:J,:z’” 
nm (logs): 202 (2.94) 225 (3.01) 279 (2.11). IR 18 ,,,., ~ 
cm-‘: 3300, 1660. ‘H and “C NMR see Table I Pos. 
FAB-MS m/z: 835[M+ l]+. Amino acid analysis 
(standard method): Thr (leq), Gly (leq), Ala (leq), 
Val (2eq), Tyr (leq), Pro (leq), and a non-protein 
amino acid. 
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