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Three compounds namely, (7S,8R)-dihydrodehydrodiconiferyl alcohol-90-O-b-d-glucopyranoside (1),
10-hydroxy-4,7-megastigmadien-3-one-9-O-b-d-glucopyranoside (2) and 9-hydroxy-4,7-megastigma-
dien-3-one-10-O-b-d-glucopyranoside (3) were isolated from the methanol extract of Pterospermum
semisagittatum. The structures of these compounds were elucidated by spectroscopic methods. While
glycosides 2 and 3 appear to be new, this is the third report of isolation of compound 1 from any
natural source.

1. Introduction

Pterospermum semisagittatum Buch.-Ham. ex Roxb.
(Sterculiaceae), known as “Laona asswar” (Indian name
“Asswar”) is a medium to large tree, distributed in the
Indian subcontinent (The Wealth of India 1969). Flavo-
noids, terpenes, sterols and their glycosides, cycloprenoid
and fatty acids have been reported from this plant (Dan
and Dan 1988). As part of our continuing investigations
on the Pterospermum species, we published the antihyper-
glycemic effect of the methanol soluble extractives (Ma-
mun et al. 2001; Khan et al. 2003) of the leaves of
P. semisagittatum. This paper describes the isolation and

structure elucidation of three compounds, (7S,8R)-dihydro-
dehydrodiconiferyl alcohol-90-O-b-d-glucopyranoside (1),
10-hydroxy-4,7-megastigmadien-3-one-9-O-b-d-glucopyra-
noside (2) and 9-hydroxy-4,7-megastigmadien-3-one-10-
O-b-d-glucopyranoside (3) from the methanol extract of
leaves of this plant.

2. Investigations, results and discussion

Repeated chromatographic separation and purification of
the methanolic extract of leaves of P. semisagittatum pro-
vided three compounds (1–3). The molecular formula of
compound 1 was deduced as C26H34O11 from its FABMS
data. The 13C NMR spectrum of 1 confirmed the presence
of 26 carbon atoms, while a HSQC experiment indicated
that out of the 26 carbons 19 were attached to protons.
The multiplicities of the carbon signals were determined
by DEPT experiments, which revealed the presence of
2 methyls, 5 methylenes, 12 methines and 7 quaternary
carbon atoms in compound 1. The 1H and 13C NMR spec-
tral data of 1 were identical to those of (7S,8R)-dihydrode-
hydrodiconiferyl alcohol-90-O-b-d-glucopyranoside. Thus
compound 1 was identified as (7S,8R)-dihydrodehydrodi-
coniferyl alcohol-90-O-b-d-glucopyranoside, a neolignan
glucoside previously reported from Glochidion obovatum
(Euphorbiaceae) (Takeda et al. 1998) and Glochidion zey-
lanicum (Otsuka et al. 2000). Thus this is the third report
of the isolation of substance 1 from any natural sources.
The FABMS of compound 4, the acetyl derivative of 2,
showed a pseudomolecular ion peak at m/z 597
([MþH]+) which established its molecular formula as
C29H40O13. The 1H NMR spectral data of compound 4
(Table) were, in part, identical to that of 9,10-dihydroxy-
4,7-megastigmadien-3-one (6) previously reported from
Aglaia species (Greger et al. 2001). This revealed a close
structural similarity between these two compounds, 4 and
6. However, the 1H NMR spectrum of 4 displayed five
acetyl group resonances at d 1.96, 1.99, 2.03 (6H) and
2.04. In addition the spectrum also showed a one proton
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doublet (J¼ 8.0 Hz) at d 4.10 having coupling with an-
other proton at d 4.89 (dd, J¼ 9.5, 8.0 Hz), which in turn
was coupled to a one proton triplet (J¼ 9.5 Hz) at d 5.01.
The latter proton demonstrated an additional coupling
with a signal at d 5.25 (1H, t, J¼ 9.5 Hz). The 1H NMR
spectrum of compound 4 displayed further resonances at d
3.83 (1H, m), 4.13 (1H, m) and 4.23 (1H, dd, J¼ 12.0,
4.0 Hz). These spectral features suggested the presence of
a tetra-O-acetyl-b-d-glucopyranosyl moiety, which was
subsequently confirmed by comparison of these 1H spec-
tral data with that of the acetylated b-d-glucopyranose in
plumeride (Hasan et al. 1994) and a benzoic acid-derived
glucopyranoside (Rashid et al. 1995). The position of the
sugar moiety and the fifth acetyl group in 4 were estab-
lished by careful comparison of the 1H NMR data of this
compound with 9,10-dihydroxy-4,7-megastigmadien-3-one
(6) (Greger et al. 2001). In compound 4 the C-9 methine
proton appeared at d 4.41, as compared to d 4.30 in com-
pound 6 whereas the C-10 methylene protons in these
compounds appeared at d 4.06 (2H) versus 3.50 (1H)
and 3.69 (1H), respectively. These spectral data allowed
placement of the tetra-O-acetyl-b-d-glucopyranosyl moiety
in compound 4 at C-9 and the fifth acetyl group to C-10.
On this basis compound 4 was characterized as 10-O-acet-
yl-4,7-megastigmadien-3-one-9-O-(20,30,40,60-tetra-O-acet-
yl)-b-d-glucopyranoside, which appears to be new.
The FABMS of compound 5 established its molecular for-
mula as C29H40O13. This revealed that compound 5 was
isomeric to compound 4. The 1H NMR spectral data of
compound 5 (Table) was almost identical to that of com-
pound 4, thus confirming a close structural similarity be-
tween these two compounds. However, the C-9 methine
and C-10 methylene protons in 5 appeared at d 5.37 and
3.86 (2H) as compared to 4.41 and 4.06 (2H), respectively
in compound 4. This allowed to assign the acetyl group at
C-9 and the sugar residue at C-10 in compound 5. Thus,
compound 5 was identified as 9-O-acetyl-4,7-megastigma-

dien-3-one-10-O-(20,30,40,60-tetra-O-acetyl)-b-d-glucopyra-
noside, which also appears to be new.
Compounds 4 and 5 are the acetylated analogs of the mix-
ture of compounds 2 and 3 (see section 3.4) and as the
1H NMR spectrum of the mixture of 2 and 3 did not show
any acetyl proton resonances, the structures of compound
2 and 3 were elucidated as 10-hydroxy-4,7-megastigma-
dien-3-one-9-O-b-d-glucopyranoside and 9-hydroxy-4,7-
megastigmadien-3-one-10-O-b-d-glucopyranoside, respec-
tively. An extensive literature search revealed that both the
parent glycosides (2, 3) and their corresponding pentaace-
tyl derivatives (4, 5), appear to be new although the agly-
cones of these glycosides have previously been reported
from Fijian Aglaia species (Greger et al. 2001).

3. Experimental

3.1. General
1H and 13C NMR spectra including DEPT, 1H-1H COSY and HMBC spec-
tra were recorded on an AMX 500 MHz NMR instrument. The chemical
shifts are in reported ppm with respect to residual non-deuterated solvent
signals. The FAB mass spectra were recorded on a JEOL SX 102 mass
spectrometer (resolving power ¼ 10,000) using m-nitrobenzyl alcohol
(NBA) or polyethylene glycol as matrix.

3.2. Plant material

Leaves of P. semisagittatum were collected from the Chunotia Forest near
Cox’s Bazar (Bangladesh). The plant was identified by Dr. Khairul Alam
at Bangladesh Forest Research Institute (BFRI), where the voucher speci-
men (No. 7004) has been deposited. The collected materials were cleaned,
air dried and finally dried at 40 �C in an oven. The dried leaves were
ground to a coarse powder with a Cyclotec grinder.

3.3. Extraction

The powdered leaves (2.35 kg) of P. semisagittatum were successively ex-
tracted at room temperature with CHCl3 (10 L� 6; 24 h) followed by
MeOH (10 L� 6; 24 h). The extracts were filtered off and the filtrates
were evaporated to dryness at 40 �C with a rotary evaporator and finally
freeze-dried to afford 257 g of CHCl3 and 207 g of MeOH extracts. The
total MeOH extract was suspended in water (1 L) and partitioned
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Table: 1H NMR spectral data for compounds 4–6y

Position 4
1H, mult (J in Hz)

5
1H, mult (J in Hz)

6
1H, mult (J in Hz)

H-2a 2.41, d (17.0) 2.38, d (17.0) 2.33, d (16.4)
H-2b 2.05z 2.06z 2.09, d (16.4)
H-4 5.89, br. s 5.89, br. s 5.91, s
H-6 2.80, d (9.5) 2.69, d (8.5) 2.55, d (9.0)
H-7 5.81, dd (15.0, 9.0) 5.76, dd (15.0, 8.5) 5.71, dd (15.2, 9.0)
H-8 5.63, dd (15.0, 6.0) 5.60, dd (15.0, 7.0) 5.62, dd (15.2, 5.5)
H-9 4.41, m 5.37, m 4.30, m
OAc-9 2.05*, s
H2-10 4.06, m 3.86, m 3.50, dd (11.0, 7.4)

3.69, dd (11.0, 3.5)
OAc-10 1.96*, s
H3-11 0.99, s 0.94, s 0.96, s
H3-12 1.03, s 1.01, s 1.03, s
H3-13 1.92, br. s 1.90, br. s 1.90, d (1.6)
H-10 4.10, d (8.0) 4.72, d (8.0)
H-20 4.89, dd (9.5, 8.0) 4.85, m
H-30 5.01, t (9.5) 5.00, t (9.5)
H-40 5.25, t (9.5) 5.23, t (9.5)
H-50 3.83, m 3.70, m
H-60a 4.13, m 4.13, br.d (12.5)
H-60b 4.23, dd (12.0, 4.0) 4.26, dd (12.5, 4.0)
OAc 1.99*, s 1.95*, s
OAc 2.03*, s 2.00*, s
OAc 2.03*, s 2.05*, s
OAc 2.04*, s 2.00*, s

y Acquired at 500 MHz in CD3OD for compounds 4 and 5 and at 400 MHz in CDCl3 for compound 6 [6]; *values within the same column are interchangeable;
z overlapped signal



with EtOAc (1 L� 3) followed by 1-butanol (1 L� 3). The EtOAc and 1-
butanol soluble parts were evaporated to dryness to get EtOAc (52.82 g)
and 1-butanol (86.0 g) soluble extractives.

3.4. Isolation of compounds

A portion of the butanol soluble part (75 g) was fractionated by column
chromatography (RP-18) using a gradient elution of water and methanol
with 10% increment and six fractions (1F1–1F6; each 70 mL) were col-
lected. Fraction 1F5 (2.64 g) was refractionated by a reversed phase C18

column using the same mobile phase and five fractions (2F1–2F5; each
40 mL) were collected. Fraction 2F4 (1.86 g) was passed through a poly-
amide column using MeOH to remove tannins and the tannin-free materi-
als were separated into two fractions (3F1 and 3F2) by HPLC [column –
RP-18 (250 mm� 4.6 mm i.d.), mobile phase 85% aqueous acetonitrile,
flow rate 1.3 mL/min, UV detection at 286 nm, oven temperature 40 �C].
Fraction 3F2 (40 mg) was again purified by HPLC to get compound 1
(12 mg) using the same column, [mobile phase-79% aqueous acetonitrile,
flow rate 1 mL/min, UV detection at 267 nm]. Purification of fraction 1F2
(3.88 g) by a silica gel (60G) column using EtOAc and a mixture EtOAc
and MeOH with 5% increment as eluents afforded six fractions (4F1–4F6;
each 50 mL). Fraction 4F3 (1 g) of this column was again separated by a
RP-18 column using 95% aqueous acetonitrile as mobile phase and the
composition of the mobile phase was gradually changed by adding aceto-
nitrile and 18 fractions (5F1–5F18; each 20 mL) were collected. The pur-
ity of all fractions was monitored by HPLC or 1H NMR spectroscopy.
Fraction 5F2 (350 mg) showed a mixture of two compounds (2, 3) having
very close retention times, which could not be separated. It was acety-
lated with acetic anhydride-pyridine (1 mL, 1 : 1, 120 �C, 20 min) and the
acetylated product was purified over a RP-18 column using 50% aqueous
methanol followed by 5% increment of methanol and three fractions
(6F1–6F3; each 30 mL) were collected. Fraction 6F2 (19 mg) was sepa-
rated by HPLC [60% aqueous acetonitrile, flow rate – 1 mL/min, UV
detection at 265 nm] to yield compounds 4 (3.0 mg) and 5 (3.9 mg).

3.4.1. (7S 8R)-Dihydrodehydrodiconiferyl alcohol-90-O-b-D-glucopyrano-
side (1)

Yellowish gum; FABMS m/z 545 [M þ Na]þ, appropriate for C26H34O11 þ
Na; 13C NMR (CD3OD) data were observed at d 89.0 (C-2), 55.5 (C-3),
118.0 (C-4), 136.9 (C-5), 114.3 (C-6), 145.2 (C-7), 56.4 (7-OCH3), 147.5
(C-8), 129.9 (C-9), 134.8 ((C-10), 110.6 (C-20), 149.1 (C-30), 56.4 (30-
OCH3), 147.5 (C-40), 116.1 (C-50), 119.7 (C-60), 70.0 (C-10 0), 32.9 (C-20 0),
33.0 (C-30 0), 104.5 (C-10 0 0), 75.2 (20 0 0), 78.2 (C-30 0 0), 71.7 (C-40 0 0), 77.9 (C-
50 0 0), 62.8 (C-60 0 0). 1H and 13C NMR data were compatible to previously
reported values (Takeda et al., 1998).

3.4.2. 10-O-Acetyl-4,7-megastigmadien-3-one-9-O-(20,30.40,60-tetra-O-acet-
yl)-b-d-glucopyranoside (4)

Light yellowish gum; FABMS m/z 597 [MþH]þ appropriate for
C29H40O13þH; 1H NMR (CD3OD) data in the Table.

3.4.3. 9-O-Acetyl-4,7-megastigmadien-3-one-10-O-(20,30.40,60-tetra-O-acet-
yl)-b-d-glucopyranoside (5)

Light yellowish gum; FABMS m/z 597 [MþH]þ appropriate for
C29H40O13þH; 1H NMR (500 MHz, CD3OD) data in the Table.
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