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A  NEW  ISOFLAVAN  FROM  Abrus  precatorius

Zhihui Xiao,1* Shuhong Tao,2 Yaxian Yang,2

and Yu Zhang2

A new isoflavan, (3S)-1�,4�-dihydroxy-6,7,8,2�,3�-pentamethoxyisoflavan (1), together with six known
compounds, abruquinone G (2), abruquinone B (3), isoliquiritigenin (4), gallic acid (5), ethyl gallate (6),
and 1-O-galloyl-�-D-glucose (7) were isolated from Abrus precatorius. Their structures were elucidated on
the basis of physical and spectral analysis, respectively. Compounds 1, 4, and 7 were isolated from this plant
for the first time.
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Abrus precatorius L., popularly known as wild liquorice, is a wild plant native to China belonging to the family
Leguminosae. A. precatorius is considered as a  “poisonous plant” due to the acute toxicity of its seeds. The seeds are highly
toxic due to abrin and have been used as an insecticide and for the treatment of some skin diseases in China since ancient times
[1]. However, the leaves and roots are used in folk medicine to treat different conditions like hepatitis and bronchitis. Several
kinds of secondary metabolites have been identified from A. precatorius, including alkaloids, steroids, triterpenoids, and
isoflavanquinones [2–7]. In our research, the aqueous EtOH extract of the aerial parts was separated by repeated
chromatography to give seven compounds. Their structures were elucidated as (3S)-1�,4�-dihydroxy-6,7,8,2�,3�-
pentamethoxyisoflavan (1), abruquinone G (2) [8], abruquinone B (3) [8], isoliquiritigenin (4) [9], gallic acid (5) [10],
ethyl gallate (6) [11], and 1-O-galloyl-�-D-glucose (7) [12]. Compounds 1, 4, and 7 were isolated from this plant for the
first time. In this paper, we report the isolation and structural elucidation of the new compound 1.

For compound 1, the molecular formula C20H24O8 was deduced from HR-ESI-MS m/z: 393.1557 [M + H]+,
(calcd 393.1544), 415.1381 [M + Na]+, this being supported by its 1H and 13C NMR data. The 13C NMR spectrum showed
20 signals, 12 of which were found in the region between��C 100 and 150. This was indicative of a highly substituted aromatic
ring system. The remaining carbon resonances were attributed to an oxygenated methylene (� 69.44), five methoxys (� 61.30,
61.23, 60.82, 60.77, 56.41), one methine (� 32.11), and one methylene (� 30.76). The 1H NMR spectrum displayed signals
indicative of two aromatic protons (� 6.47 s, 6.37 s) and five signals of aromatic methoxy groups � 3.94, 3.91, 3.90, 3.89, 3.80,
in accordance with five carbon signals at � 60.77, 60.82, 61.23, 61.30, and 56.41. Additionally, five aliphatic protons were
observed at � 4.40 (1H, m), 4.01 (1H, dd, J = 6, 10 Hz), 3.01 (1H, dd, J = 10.5, 16 Hz), 2.91 (1H, m), and 3.57 (1H, m),
suggesting an isoflavan scaffold. Unambiguous assignment of 1H and 13C NMR data was achieved by a combination of
COSY, HMBC, HSQC, and NOESY experiments and by comparison with reported data of isoflavanquinones [13]. The
connectivity of the rings as well as the position of the methoxy groups was determined with the aid of HMBC correlations. The
connectivity of rings A and C was confirmed by the 3JC–-H coupling between H-5 (� 6.37, ring A) and C-4 (� 30.76, ring C). An
HMBC correlation between H-3 (� 3.57, ring C) and C-6� (� 122.34, ring B) and H-5� (� 6.47, ring B) and C-3 (� 32.11, ring C)
corroborated the connectivity between rings B and C (Fig. 1). These signals appeared similar to the 1H and 13C NMR
spectroscopic data of abruquinone G2 isolated from the whole plant of A. precatorius [8]. The only major difference was the
substituent at C-4 (no substituent group in compound 1 and hydroxyl in 2).
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The absolute configuration of 1 was established by comparing its experimental CD spectrum with reported data. The
CD curves of compound 1 exhibited a negative Cotton effect in the 260–300 nm regions. Our CD data and the sign of optical
rotation were in good agreement with those of  (3S)-5,7,3�,4�-tetramethoxyisoflavan [14]. Comparing additionally the UV spectra
of this compound, we conclude that isoflavan 1 has the 3S-configuration.

EXPERIMENTAL

General. NMR spectra were recorded on a Bruker-AV-500 MHz spectrometer equipped with a 5 mm BBO probe
operating at 500 MHz (1H) and 125 MHz (13C). Chemical shifts are reported as � values (ppm) with the residual solvent signal
as internal reference, J in Hz. Standard pulse sequences from Topspin 2.1 software package were used. HR-MS data were
measured with a LCQDECA XP HPLC/MSn mass spectrometer, and UV spectrum was obtained on a Beckman DU-640 UV
spectrophotometer. CD was measured with an Applied photophysics Chirascan spectrometer. For column chromatography
(CC), silica gel (200–300 mesh) and GF254 for TLC were obtained from Qingdao Marine Chemical Factory, Qingdao, China.

Plant Material. Samples of the whole plant of Abrus precatorius L. were collected at Luhuitou, Hainan Province of
China during October 2013. The plant was identified as Abrus precatorius L. by S. Zhang and a voucher specimen was
deposited at the South China Sea Institute of Oceanology.

Extraction and Isolation. The whole plant of Abrus precatorius (1.2 kg) was dried in the air. The dried plant material
was ground to a coarse powder using a grinder. The powder was extracted with EtOH (95%) three times (7 days each time) at
room temperature. The combined alcohol extracts were concentrated in vacuo. The residue was suspended in H2O and extracted
with petroleum ether, EtOAc, and n-BuOH successively. The EtOAc layers were concentrated to afford 4.76 g residues. The
EtOAc extract was subjected to CC (SiO2, CHCl3–EtOAc, TLC monitoring ) to give 10 fractions A–J. Fractions C and D (1.42 g)
were fractionated in CC using the solvent system petroleum ether–acetone under gradient conditions. These fractions were
combined based on TLC. Then ware purified by Sephadex LH-20 (CHCl3–MeOH 1:1 ) to give 1 (5 mg), 2 (8 mg), 3 (6 mg),
4 (10 mg), 5 (8 mg), 6 (7 mg), and 7 (7 mg).

Compound 1. PMR spectrum (500 MHz, Py-d5, �, ppm, J/Hz): 6.47 (1H, s, H-5�), 6.37 (1H, s, H-5), 4.40 (1H, m,
H-2), 4.01 (1H, dd, J = 6, 10, H-2), 3.01 (1H, dd, J = 10.5, 16, H-4), 2.91 (1H, m, H-4), 3.57 (1H, m, H-3), 3.90 (3H, s,
6-OCH3), 3.91 (3H, s, 3�-OCH3), 3.94 (3H, s, 2�-OCH3), 3.80 (3H, s, 7-OCH3), 3.89 (3H, s, 8-OCH3). 13C NMR spectrum
(125 MHz, Py-d5, �, ppm): 146.79 (s, C-6), 145.19 (s, C-9), 141.40 (s, C-8), 137.93 (s, C-4�), 139.18 (s, C-7), 142.11 (s, C-3�),
142.16 (s, C-2�), 140.41 (s, C-1�), 122.34 (s, C-6�), 117.09 (s, C-10), 108.01 (d, C-5�), 107.31 (d, C-5), 69.44 (t, C-2), 61.30 (q,
8-OCH3), 61.23 (q, 6-OCH3), 60.82 (q, 3�-OCH3), 60.77 (q, 2�-OCH3), 56.41 (q, 7-OCH3), 32.11 (d, C-3), 30.76 (t, C-4).
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Fig. 1. Key HMBC correlations for compound 1.
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