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A  NEW  FLAVONE  GLYCOSIDE  FROM  TWIGS  AND  LEAVES
OF  Juniperus  sabina

Jun Zhao,1* Fang Xu,2 Tengfei Ji,3

Fang Xu,1 and Chenyang Li1

The structure of a new flavone glycoside isolated from twigs and leaves of Juniperus sabina was established
as isoscutellarein 7-O-�-D-rhamnopyranosyl-(1�3)-�-L-xylopyranoside by spectroscopic methods, including
1D and 2D (1H–1H COSY, HSQC, and HMBC) NMR and ESI-MS.
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Juniperus sabina (Cupressaceae) is a perennial creeping shrub distributed throughout the northwest region of China
[1]. The twigs and leaves of this plant are used to treat various diseases in Uyghur folk medicine such as rheumatoid arthritis,
wind-cold headache, and difficulty of urination [2]. Phytochemical studies demonstrated the presence of a wide array of
secondary metabolites, including flavonoids [3, 4], lignans [5], and terpenes [6]. However, to our knowledge pharmacological
studies on this species have been little reported. Therefore, the active compounds and extracts from this plant were studied to
obtain an efficacy material base. In the present investigation on the anti-inflammory constituents of twigs and leaves of this
species, one new flavone glycoside has been isolated, isoscutellarein 7-O-�-D-rhamnopyranosyl-(1�3)-�-L-xylopyranoside
(1). This paper deals with the isolation and structural elucidation of compound 1.

Compound 1, a yellow powder, has the molecular formula C26H28O14 determined by positive ion ESI-MS (at m/z 565
[M + H]+) as well as 13C NMR and HMQC data. It gave a positive green coloration with 1% FeCl3 reagent and a positive result
with the Molisch reaction, suggesting it is a flavone glycoside.

The 1H NMR spectrum of 1 (Table 1) analyzed with the aid of HSQC and HMBC showed three hydroxyl proton
signals at � 12.38, 10.38, and 8.70; two one-proton singlets at � 6.61 and 6.83, attributed to H-6 and H-3, respectively; and two
doublets at � 8.05 (2H, d, J = 8.8 Hz, H-2�, 6�) and 6.95 (2H, d, J = 8.8 Hz, H-3�, 5�), suggesting that 1 was a 5,7,8,4�-
tetrahydroxyflavone derivative. The 1H NMR also showed sugar proton signals at � 3.65 (1H, m), 3.43 (1H, m), 3.44 (1H, m),
3.35 (1H, m), 3.79 (1H, m), and 5.32 (1H, d, J = 7.2 Hz) attributed to H-3�� and 2��, 4��, 5��, 1��, and the anomeric proton H-1��.
The position of attachment of a sugar moiety to the flavone skeleton was determined by HMBC experiments, which showed
long-range coupling between the anomeric H-1�� (� 5.32) and the C-7 at � 151.3. The 1H and 13C NMR spectroscopic data
(Table 1) of the aglycone and sugar moieties of 1 were similar to those of isoscutellarein 7-O-�-D-xylopyranoside except for
one additional sugar unit in 1 [4]. The full connectivity of 1 was deduced from the HMBC correlations (Fig. 1). In particular,
the long-range correlations between the proton signals at � 5.15 (H-1���) and the carbon signals at � 76.9 (C-3��)
suggested that the �-L-rhamnose unit was linked to C-3�� of �-D-xylopyranoside. The anomeric configuration of
D-xylopyranoside was determined to be of the �-form on the basis of the JH–H value (7.2 Hz) in the 1H NMR spectrum, and the
configuration of L-rhamnose was determined to be of the �-form from examination of the chemical shifts (100.6, 70.4, 70.5,
72.0, 68.6, 17.9) in the 13C NMR spectrum of 1. Based on the above evidence, the structure of 1 was characterized as the new
natural product isoscutellarein 7-O-�-D-rhamnopyranosyl-(1�3)-�-L-xylopyranoside.
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EXPERIMENTAL

General Procedures. Melting points were measured on a YRT-3 capillary melting apparatus. NMR spectra were
obtained on a Varian NMR spectrometer (400 MHz for 1H, 100 MHz for 13C) in DMSO-d6 solutions with tetramethylsilane as
an internal reference. 1H–1H COSY, HMQC, and HMBC NMR spectra were obtained with the usual pulse sequences, and data
processing was performed with standard Gemini and Bruker software. ESI-MS data was obtained on a LC-MSD-Trap-SL
instrument. UV spectra were taken with a Shimadzu UV 2510 UV vis recording spectrometer. IR spectra were recorded on a
Bruker VERTEX 70 instrument using potassium bromide pellets.

Plant Material. Twigs and leaves of Juniperus sabina L. were collected in September 2012 around the Houxia
region in Urumqi, China. The plant was identified by Associate Researcher Jiang He, Institute of Materia Medica of Xinjiang,
China. A specimen sample of the plant material has been preserved in the Institute of Materia Medica of Xinjiang, China.

Extraction and Isolation. Dried twigs and leaves of Juniperus sabina L. (11.0 kg) were cut into small pieces and
extracted with 95% ethanol at reflux three times. The ethanol extract was suspended in water and then partitioned with petroleum
ether (5 � 2 L), chloroform (5 � 2 L), EtOAc (5 � 2 L), and n-BuOH (5 � 2 L). Various fractions were condensed under reduced
pressure to obtain the petroleum ether, chloroform, EtOAc, and  n-BuOH extracts (997 g, 1043 g, 203 g, and 371 g, respectively),
and 350 g of the n-BuOH extract was subjected to silica gel CC eluted with solvents of increasing polarity CHCl3–MeOH
(20:1 to 1:1) to obtain 21 fractions (BE1–BE21). Fraction BE 4-7 was further purified by column chromatography over silica
gel with the CHCl3–MeOH gradient system (10:1 to 1:1) to obtain 19 fractions (BBE1–BBE19). Subfraction BBE 5-9 was
further purified by column chromatography over ODS RP-18 using 30–50% MeOH as eluent and finally purified by Sephadex
LH-20 eluted with 60% MeOH to afford 213 mg of compound 1 as a yellow amorphous powder.

Isoscutellarein 7-O-�-D-rhamnopyranosyl-(1�����3)-�-L-xylopyranoside, yellow amorphous powder,
mp 216–218	C. UV (MeOH, 
max, nm): 224, 279, 309, 355. IR (KBr, �max, cm–1): 3546, 3341, 1662, 1610, 1581, 1503, 1441,
1382, 1332, 1269, 1227, 1062, 949, 838. For 1H, 13C, and HMBC NMR data, see Table 1 and Fig. 1. ESI-MS m/z 565 [M + H]+.

TABLE 1. 1H and 13C NMR Data of Compound 1 (DMSO-d6, �, ppm, J/Hz)

C atom �C �H C atom �C �H 

Aglycone 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1� 

2�, 6� 
3�, 5� 

4� 

 
164.1 
102.7 
182.3 
152.4 
98.7 

151.3 
127.3 
145.3 
105.0 
121.2 
128.8 
115.9 
161.3 

 
 

6.83 (1H, s) 
 
 

6.61 (1H, s) 
 
 
 
 
 

8.05 (2H, d, J = 8.8) 
6.95 (2H, d, J = 8.8) 

Xyl 
1�� 
2�� 
3�� 
4�� 
5�� 

 
Rha 
1��� 
2��� 
3��� 
4��� 
5��� 
6��� 

 
98.9 
76.7 
76.9 
69.5 
65.6 

 
 

100.6 
70.4 
70.5 
72.0 
68.6 
17.9 

 
5.32 (1H, d, J = 7.2) 

3.43 (1H, m) 
3.65 (1H, m) 
3.44 (1H, m) 
3.35 (1H, m) 
3.79 (1H, m) 

 
5.15 (1H, br.s) 
3.74 (1H, m) 
3.41 (1H, m) 
3.17 (1H, m) 
3.67 (1H, m) 
1.08 (3H, d) 
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Fig. 1. Key HMBC correlations of compound 1.
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