
Three new dinormonoterpenoid glucosides from pericarps of
Myriopteron extensum

Qin Dai a,b, Yue-Hu Wang a, Hong-Xia Zhang a, Guo Sun a,b, Zhi-Zhi Du a,*
a State Key Laboratory of Phytochemistry and Plant Resources in West China, Kunming Institute of Botany, Chinese Academy of Sciences, Kunming 650201,

PR China
b University of Chinese Academy of Sciences, Beijing 100049, PR China

1. Introduction

Myriopteron extensum (Wight & Arn.) K. Schum. is the single
species of the genus Myriopteron (Asclepiadaceae), and has its main
distribution in China, India, Indonesia, Myanmar, Thailand and
Vietnam (Li et al., 1995). In the Yunnan Province of China, the aerial
part of the plant in folk medicine is used for cough and
tuberculosis, and the root is used as a remedy for cough, cold,
pulmonary tuberculosis, menorrhagia, uterine prolapse and
prolapse (Editorial Committee of the Administration Bureau of
Traditional Chinese Medicine, 1998). During our ethnobotanical
investigation on medicinal and edible plants used by minority
groups in the Yunnan Province, we found that the Yao people in the
county of Xinping collect fruits of M. extensum in December each
year and eat the pericarps as pickled vegetable. To date, no study
on neither chemistry nor bioactivity of the pericarp of M. extensum

have been published. For those reasons, a chemical study on the
pericarp of M. extensum was conducted, which led to the isolation
of three new dinormonoterpenoid glucosides. The chemical
studies on compounds with this type of structure were rare
(Abe and Yamauchi, 1996; Abe et al., 1996), and no bioactivity
study on them was reported by now. As previous studies revealed

that the methanol extract of the whole plant has cytotoxic activity
(Li and Zhang, 2003), and that two new steroidal saponins,
extensumside A with cytotoxic activity and extensumside B, were
obtained in the earlier chemical investigation of the whole plant
(Yang et al., 2004), we conducted the cytotoxic assay of the three
new dinormonoterpenoid glucosides to explore whether this type
of compounds having cytotoxic. In this paper, we report the
structure elucidation and the results of cytotoxicity of the three
new dinormonoterpenoid glucosides.

2. Results and discussion

The combined and concentrated extracts of pericarps of M.

extensum (MeOH and 60% MeOH) was partitioned with petroleum
ether and water five times to yield three portions: a petroleum
ether portion, an emulsified portion, and an aqueous portion. The
aqueous portion was concentrated and chromatographed over a
macroporous resin HP-20, silica gel, and Sephadex LH-20 to obtain
compounds 1–3 (Fig. 1).

Compound 1, a colorless gum, had a molecular formula
C14H26O9 determined on the basis of HRESIMS peak of [M+Na]+

at m/z 361.1482 (calcd. for C14H26O9Na, 361.1475), with two
degrees of unsaturation. In 1H NMR spectrum, an anomeric proton
signal (dH 4.25, d, J = 7.8 Hz) as well as signals (dC 104.3, CH; 75.0,
CH; 77.9, CH; 71.5, CH; 77.8, CH; 62.7, CH2) in 13C NMR and DEPT
spectra (Table 1) showed the component sugar to be b-linked
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A B S T R A C T

Three new dinormonoterpenoid glucosides, rel-(3R,4R)-3-(1-hydroxypropan-2-yl)-3,4-epoxypentane-

1,5-diol-1-O-b-D-glucopyranoside (1), rel-(3R,4S)-3-(1-hydroxypropan-2-yl)-3,4-epoxypentane-1,5-di-

ol-1-O-b-D-glucopyranoside (2), and rel-(3R,4S)-3-(1-hydroxy-2-propen-2-yl)-3,4-epoxypentane-1,5-

diol-1-O-b-D-glucopyranoside (3), were isolated from the edible pericarps of Myriopteron extensum

(Wight & Arn.) K. Schum. (Asclepiadaceae). Their structures were elucidated by chemical and

spectroscopic methods including HRESIMS, 1D and 2D NMR. Dinormonoterpenoid glucosides were

reported from Asclepiadaceae for the first time. Compounds 1–3 were evaluated for their cytotoxicity

against five human cancer cell lines HL-60, SMMC-7221, A-549, MCF-7, and SW-480, but they did not

exhibit cytotoxicity on the tested cell lines.
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glucopyranose (Abe and Yamauchi, 1996). The aglycone moiety
was considered to be composed of eight carbons, with one degree
of unsaturation. In 13C NMR and DEPT spectra, two carbon signals
(dC-4 62.6 and dC-3 64.7) were observed at slightly higher field than
those of usual carbinols, suggesting the presence of an epoxide
(Abe and Yamauchi, 1996). The correlations signals in 1H–1H COSY
spectrum showed three fragments: –O–CH2–CH–CH3 (dH-6 1.59–
1.65 and dH-7 3.54, 3.72; dH-6 1.59–1.65 and dH-8 1.02), –CH2–CH2–
O– (dH-1 3.49, 3.89 and dH-2 1.89, 2.14), –O–CH2–CH–O– (dH-4

3.16 and dH-5 3.63, 3.81). The plane structure of aglycone was
suggested to be a dinormonoterpenoid: 3-(1-hydroxypropan-2-
yl)-3,4-epoxypentane-1,5-diol, by the correlations signals (dC-3

64.7 and H-2, 4, 5, 6, 7, 8; dC-2 30.4 and H-4, 6) in the HMBC
spectrum (Fig. 2). The glucosidic linkage was determined by the
HMBC correlations between the anomeric proton at d 4.25 and C-1
at d 66.1 (Fig. 2).

The relative configuration of the 1-hydroxypropan-2-yl group
and hydroxymethyl group was determined to be trans by the
correlations signals of H2-2/H2-5 and H-4/H-6 in the ROESY
spectrum of 1 (Fig. 3). The absolute configuration of the sugar was
determined to be D-glucose by GC analysis to compare of the
retention time of the derivative obtained from the acylation
reaction of hydrolyzed 1 with its authentic sugar derivatized in a
similar way, which showed retention time at 21.985 min. Thus, the
structure of 1 was characterized as rel-(3R,4R)-3-(1-hydroxypro-
pan-2-yl)-3,4-epoxypentane-1,5-diol-1-O-b-D-glucopyranoside.

Compound 2 was isolated as a colorless gum. It has the same
molecular formula C14H26O9 as that of compound 1, determined by
peak of [M+Na]+ at m/z 361.1482 (calcd. for C14H26O9Na, 361.1475)

in the HRESIMS spectrum. In the 1D-NMR spectra, the signals of 2
were similar to those of 1 (Table 1). According to the correlations of
1H–1H COSY and HMBC, compound 2 has the same planar structure
as 1. The relative configuration of the 1-hydroxypropan-2-yl group
and hydroxymethyl group of 2 was to be cis determined by
correlations signals of H2-2/H-4 and H2-5/H-6 in ROESY spectrum
of 2 (Fig. 3). Thus, the structure of 2 was characterized as rel-
(3R,4S)-3-(1-hydroxypropan-2-yl)-3,4-epoxypentane-1,5-diol-1-
O-b-D-glucopyranoside.

Compound 3 was isolated as a colorless gum. The molecular
formula is C14H24O9, determined by the [M+Na]+ peak at m/z

359.1318 (calcd. for C14H24O9Na, 359.1318) in the HRESIMS
spectrum, indicating that compound 3 has two protons less and
one degree of unsaturation more than compounds 1 and 2. On
comparing the 1D-NMR data (Table 1) of compound 3 with those of
1 and 2, compound 3 showed two typical signals for a terminal
double bond (dC 145.9, qC; 114.2, CH2, dH 5.13, s, 5.28, s), rather
than the signals for a –CHCH3 group in 1 and 2. Further confirmed
by 1H–1H COSY and HMBC spectra, the planar structure of 3 was
predicted to be 3-(1-hydroxy-2-propen-2-yl)-3,4-epoxypentane-
1,5-diol-1-O-b-D-glucopyranoside. The relative configuration of
the 1-hydroxy-2-propen-2-yl group and hydroxymethyl group of
compound 3 was to be cis by the correlation signals of H2-2/H-4
and H2-5/H2-8 in the ROESY spectrum of 3 (Fig. 3). Thus, the
structure of 3 was characterized as rel-(3R,4S)-3-(1-hydroxy-2-
propen-2-yl)-3,4-epoxypentane-1,5-diol-1-O-b-D-glucopyrano-
side.

Compounds 1–3 were evaluated for their cytotoxicity against
HL-60, SMMC-7221, A-549, MCF-7, and SW-480 human cancer cell

Fig. 1. The structures of compounds 1–3.

Table 1
1H (600 MHz, CD3OD) and 13C (100 MHz) NMR data of compounds 1–3, d in ppm.

No. of C/H 1 2 3

dC dH (J in Hz) dC dH (J in Hz) dC dH (J in Hz)

1 66.1 3.49 (ddd, 9.8, 7.5, 6.4) 66.3 3.49 (m) 66.8 3.62 (dt, 9.9, 7.2)

3.89 (dt, 10.1, 6.1) 3.92 (dt, 9.9, 6.0) 3.97 (ddd, 9.9, 7.7, 5.9)

2 30.4 1.89 (dt, 15.1, 5.9) 29.7 1.87 (dt, 15.1, 5.8) 36.2 1.83 (dt, 14.5, 7.2)

2.14 (dt, 14.6, 7.0) 2.17 (ddd, 14.6, 7.8, 6.5) 2.30 (ddd, 13.7, 7.5, 5.9)

3 64.7 63.9 64.0

4 62.6 3.16 (dd, 6.3, 4.7) 63.9 3.29 (m) 64.0 3.14 (m)

5 61.0 3.63 (dd, 12.0, 6.4) 61.6 3.64 (dd, 12.0, 6.6) 61.5 3.44 (dd, 12.0, 6.3)

3.81 (dd, 12.0, 4.5) 3.81 (dd, 12.1, 5.1) 3.55 (dd, 12.0, 5.3)

6 40.4 1.61 (m) 39.9 1.75 (m) 145.9

7 65.0 3.54 (dd, 10.8, 7.4) 64.9 3.49 (m) 63.8 4.11 (d, 14.1)

3.72 (dd, 10.7, 6.1) 3.56 (m) 4.19 (d, 14.1)

8 14.1 1.02 (d,7.1) 12.5 1.00 (d, 6.9) 114.2 5.13 (s)

5.28 (s)

10 104.3 4.25 (d, 7.8) 104.4 4.23 (d, 7.9) 104.5 4.23 (d, 7.8)

20 75.0 3.17 (m) 75.0 3.17 (dd, 9.0, 7.9) 75.0 3.16 (m)

30 77.9 3.36 (m) 77.9 3.35 (m) 77.9 3.34 (m)

40 71.5 3.28 (m) 71.6 3.27 (m) 71.6 3.31 (m)

50 77.8 3.28 (m) 77.9 3.27 (m) 77.9 3.27 (m)

60 62.7 3.67 (dd, 11.9, 4.8) 62.7 3.67 (m) 62.7 3.67 (dd, 11.9, 5.3)

3.85 (dd, 11.6, 4.4) 3.86 (d, 12.0) 3.86 (m)
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