
bitor SMT. In this animal group, mortality was signifi-
cantly increased (p < 0:01) in consequence of increased
incidence and duration of VT, VF and mainly VFs.
In conclusion, it could be suggested that modLA may ex-
ert its protective effect against myocardial IRI at least in
part by inducing NO synthesis.
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From Fissistigma pallens (Fin. & Gagn.) Merr. (Anno-
naceae), a Vietnamese folk medicinal plant, a novel
eudesmane glycoside named fissispallin (1) has been
isolated, besides afzelin. Their structures were elucidat-
ed by spectroscopic methods (1H, 13C and 2D NMR).

Fissistigma pallens (Fin. & Gagn.) Merr. (Annonaceae) is
growing in the North of Vietnam (Ban 2000), its chemical
constituents have not yet been studied. In continuation of
phytochemical studies on Vietnamese Fissistigma plants
(Porzel et al. 2000), we have carried out a phytochemical
investigation on the leaves of F. pallens, which resulted in
a novel sesquiterpene glycoside, named fissispallin, be-
sides the known flavonol glycoside, afzelin (Thuy et al.
1998). This paper deals with the isolation and structural
elucidation of the new fissispallin (1) on the base of stu-
dies of its MS, 1D and 2D NMR.

Compound 1 was obtained as powder from EtOAc extract
by chromatography on silica gel. The HR ESI MS of
compound 1 gave the [M þ Na]þ peak at m/z 537.28345
(calc. 537.28227) leading to the molecular formula
C30H42O7. The sugar moiety was identified from its char-
acteristic signals in the 1H and 13C NMR spectra (Table)
as b-d-glucopyranose. The low-field 1H NMR signals at d
7.54 (2H, d, J ¼ 7.4 Hz, H-200/600), 7.42 (2H, dd, J ¼ 7.4;
2.5 Hz, H-300/500) and 7.43 (1H, m, H-400) are characteris-
tic of a mono-substituted phenyl ring. The corresponding
13C resonances were assigned due to their 13C-1H correla-
tion (HMQC). The 13C NMR spectrum showed the pre-
sence of the cinnamate moiety by a singlet at d 166.39
(C¼O), two doublets at d 117.81 (b-CH¼), 145.44
(a-CH¼), a singlet at d 134.37 (C-100), two doublets at d
128.16 (C-200, C-600), 128.86 (C-300, C-500) and a doublet at
d 130.32 (C-400). The presence of the trans-cinnamate
moiety is also confirmed by the appearance of two doub-
lets at d 7.73 and 6.44 (each 1H, d, J ¼ 16.0 Hz, H-a and
H-b) in the 1H NMR spectrum. This was supported by the
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peak at m/z 131 due to fragment [C9H7O]þ from the EI
MS and absorption at 1638 cm�1 in FT-IR spectrum. The
remaining 15 carbon signals (3�CH3, 6�CH2, 2�CH,
2�Cq, 1�¼CH2, 1�¼C<) belong to the first moiety of 1.
The mass spectrum showed the corresponding fragment ions
at m/z 221 [C15H25O]þ and 293 [M-C15H25O]þ. From the
results of 2D NMR experiments this moiety was deter-
mined as a sesquiterpene unit. The HMBC correlations of
three methyl singlets at d 1.69 (Me-13), 0.91 (Me-14) and
1.10 (Me-15) with C-7/C-11/C-12; C-1/C-5/C-9/C-10 and
C-3/C-4/C-5, respectively, confirmed the partial structures
of the sesquiterpene. The remaining positions C-2, C-6
and C-8 were determined by HMBC (H-9b! C-8;
H-6a ! C-8/C-11; H-2b ! C-4) as well as by HMQC
correlations. A literature search revealed that the sesquiter-
pene is eudesm-11-en-4-a-ol (Consolacion et al. 1997;
Waßmuth-Wagner et al. 1995). This was supported by the
COSY spectrum with two olefinic protons at d 4.87 and
4.85 (each 1H, br s), the allylic protons at d 1.69 (3H, s),
2.27 (1H, br s, H-7). The relative configuration of 1 was
deduced from NOESY and HMBC experiments, particu-
larly the attachment of the glucose to the sesquiterpene
and the position of linkage between glucose and cinnamic
acid. It indicated that the methyl groups (C-14 and C-15)
of the sesquiterpene moiety are close together in the mole-
cule. Since the C-14 of eudesm-11-en-4-a-ol is in an axial
position, then C-15 should also be in axial position and
therefore the glucoside is in equatorial position. The
NOESY spectral data supported the results of the coupling
constants analyses. The anomeric carbon atom has the

b-configuration based on the axial H-10 at d 4.75 (1H, d,
J ¼ 7.8 Hz). The linkage between cinnamic acid and glu-
cose could be revealed by a broad triplet in the lower field
at d 4.79 (J ¼ 7.9 Hz, H-20) in the 1H NMR and con-
firmed by the HMBC correlations C¼O/H-20, H-a, H-b.
Peracetylation of 1 supported its proposed structure. From
the above data, the structure of 1 is elucidated as eudesm-
11-en-4-a-o-b-d-2-cinnamoyloxy glucopyranoside, named
as fissispallin. Fissispallin is the first natural representative
of ester of cinnamic acid and sesquiterpene glycoside.

Experimental

1. Equipment

Optical rotation [a]D: JASCO-DIP-1000 Digital Polarimeter with CHCl3 as
solvent. FT-IR: Nicolet IMPACT 410. CD spectra: JASCO J710 (MeOH).
EI MS (70 eV, DIS): ADM 402, Finnigan TSQ 700 and HR-ESI-MS (re-
solution ca. 5000): QStar Pulsar (Applied Biosystems). NMR: Bruker
Avance 500, 499.84 MHz (1H) and 125 MHz (13C, 13C DEPT). TMS
(d ¼ 0.0, 1H) and CDCl3 (d ¼ 77.0, 13C) were references. CC: Silica gel
60, 0.06–0.2 mm (Merck) for the first column, silica gel 60, 40–63 mm
(Merck) for the following columns. TLC: silica gel 60 F254 (Merck).

2. Plant material

Leaves of F. pallens were collected from Nghe An province, Vietnam in
November 2004. The species was identified by Dr. Ngo Van Trai, Institute
of Materia Medica, Hanoi. A voucher specimen Poilane 16533 (VT4256,
HN) is deposited in the Herbarium at the Institute of Ecology and Natural
Resources, Vietnamese Academy of Science and Technology, Hanoi.

3. Extraction and isolation

The plant material (1.3 kg) was dried, ground and extracted with 95%
MeOH at room temperature. MeOH was evaporated in vacuo, and the solu-
tion was extracted with n-hexan, followed by EtOAc and n-BuOH. The
EtOAc extract (30 g) was separated on silica gel with gradient CHCl3/
MeOH (95 : 5 ! 8 : 2) and then CHCl3/MeOH/H2O (65 : 35 : 5) to afford
45 fractions. The crude compound 1 was separated from fraction 25 and
further purified by chromatography on silica gel with MeOH/EtOAc/H2O
(2 : 12 : 1).

Fissispallin (eudesm-11-en-4a-o-b-d-2-cinnamoyloxy glucopyranoside, 1):

Powder from EtOAc/MeOH; yield 0.028%; [a]D24 –– 44� (CHCl3, c1.00);
FT-IR (KBr) nmax: 3406, 3084, 2934, 1638, 882 cm�1; CD (MeOH):
De197 � 11.37, De216 þ 5.63, De222 þ 5.61, De276 � 6.28 cm2 mmol�1; HR
ESI MS: 537.28346 [M þ Na]þ (C30H42NaO7, calc. 537.28227); ESI MS
m/z (rel. int): 537 [M þ Na]þ (100), 293 [M þ H-221]þ (20), 104
[C8H7 þ H]þ (10). ESI MS negative ions m/z: 549 [M þ Cl]� (16), 513
[M � H]� (30), 383 [M-C8H7CO]� (100); EI MS (70 eV) m/z (rel. int.):
514 [M]þ (2), 496 (4), 352 (8), 311 (8), 293 [M-C15H25O]þ (73), 275 (8),
205 (75), 204 (100), 189 (13), 161 (17), 149 (24), 147 (20), 131 (93), 123
(32), 103 (19), 95 (20); 1H and 13C NMR data see Table.
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Table: 1H and 13C-NMR data of 1 [CDCl3, d (J in Hz)]

dC,
125 MHz

dH (J in Hz),
500 MHz

HMBC

1 40.85 1.25 m; 1.05
1H, m

H3-14

2 19.61 2.0 m; 1.5 m H2-3
3 39.77 1.62 dt (13.8, 3.9);

1.68a m
H3-15

4 79.69 � H-10, H2-2, H2-3, H3-15
5 47.49 1.43 br dt

(13.7, 3.3)
H3-14, H3-15

6 22.54 1.97 dd
(13.3; 2,0); 1.27 m

H-5

7 39.34 2.27 br s H3-13
8 23.27 1.60 m H2-6, H2-9
9 40.56 1.35 m; 1.26 m H3-14
10 35.05 � H3-14
11 146.80 � H-6b, H-7, H2-12, H3-13
12 110.81 4.87 br s; 4.85 br s H3-13
13 22.82 1.69 s H2-12
14 18.87 0.91 s H-5
15 18.21 1.10 s H2-1, H-5
10 94.34 4.75 d (7.8) H-20

20 74.37 4.79 tb (7.9) H-10

30 75.20 3.39 m H-40

40 75.60 3.61 br t (9.1) H-10, H-20

50 70.77 3.69 t (9.1) H2-60

60 62.09 3.91 dd (11.8, 3.5)
3.79 dd (11.8, 5.5)

H-50

C¼O 166.39 � H-20, H-a, H-b
a 145.44 7.73 d (16.0) H-200/H-600

b 117.81 6.44 d (16.0) H-a
100 134.37 � H-a, H-b H-200/H-600

200, 600 128.16 7.54 d (7.4) H-b, H-300/H-500

300, 500 128.86 7.42 dd (7.4, 2.5) H-200/ H-600, H-400

400 130.32 7.43 m H-200/ H-600, H-300/ H-500

a hidden under d 1.69; b t like dd




