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PHENOLIC  COMPOUNDS  AND  STEROIDS  FROM  Rumex  patientia

Xin-Long Wang,1,2 Min Hu,3 Shuang Wang,2

and Yong-Xian Cheng1*

Investigations on the EtOH extract of the underground and overground parts of Rumex patientia led to the
isolation of 20 compounds. Their structures were identified on the basis of spectroscopic methods.
Compound 1, named batiansuanmol, was new, and 6–8, 10, and 13–17 were isolated from this plant for the
first time.
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The genus Rumex (Polygonaceae) comprises about 150 species that are widely distributed in the world, and China
has 26 species [1]. Rumex patientia L. is widespread over northern China. The roots of R. patientia are traditionally used for
heat clearing and detoxicating, as a hemostatic, and for detumescence in Chinese folk medicine [2]. Previous studies revealed
the presence of sterols in R. nepalensis, anthraquinones in R. hastatus, and anthraquinones and tannins in R. patientia [3–5].
During our search for bioactive metabolites from Rumex plants, we have reported several anthraquinones, naphthalenes,
flavonoids, and other phenolic compounds from R. nepalensis and R. hastatus  [6–8]. In our continuing studies on the chemical
constituents of the genus Rumex, we have investigated the chemical constituents of R. patientia. As a result, 20 compounds
were isolated, and compound 1 is a new acetophenone derivative.

Compound 1 has the molecular formula C14H18O5 deduced from HR-EI-MS. The 13C NMR and DEPT spectrum of
1 showed 14 carbon resonances, including two methyl, four methylene, two methine, and six quaternary carbons (including
one carbonyl carbon and one ester group). The 1H NMR spectrum showed two methyl [H3-4� (0.91, t, J = 6.1 Hz), H3-10
(2.49, s)] and two aromatic protons [H-4 (6.29, d, J = 2.0 Hz), H-6 (6.19, d, J = 2.0 Hz)] (Table 1). The two aromatic protons
were  deduced in the meta position of the aromatic ring from the JH-4, 6 value of 2.0 Hz. In the 13C NMR spectrum (Table 1),
the two oxygenated quaternary carbon signals [C-3 (161.1), C-5 (161.9)] indicated that the two hydroxyl groups were located
at C-3 and C-5, respectively. The 1H–1H COSY spectrum (Fig. 1) showed cross peaks of H-1� (4.06)/H-2� (1.59), H-2�/H-3�
(1.34), and H-3�/H-4�, characteristic of a butyl moiety in 1. The HMBC correlations (Fig. 1) from H-1� to C-8 (�C 173.7)
indicated that the butyl group was connected to C-8, and the correlations from H-7 (3.60) to C-1 (137.8), C-6 (112.2), and
C-8 indicated that the –CH2COOCH2CH2CH2CH3 moiety was located at C-1. The HMBC correlations from H-10 to C-9
(�C 205.6) and C-2 (120.4) suggested that an acetyl group is linked to C-2. Thus, the structure of compound 1 was established
as shown and named batiansuanmol.

The known compounds were identified as 5-methoxy-2-methylchromen-4-one (2) [9], 7-hydroxy-2,5-dimethylchromone
(3) [10], 2-(2�-hydroxypropyl)-5-methyl-7-hydroxychromone (4) [11], 7-O-�-D-glucopyranoside-4 (5) [11], mikanin (6) [12],
quercetin (7) [13], 3,5-dihydroxy-6,7,3�,4�-tetramethoxyflavone (8) [14], quercetin-3-glucoside (9) [15], sinapaldehyde (10)
[16], citreorosein (11) [17], 5�-hydroxyilicic acid (12) [18], (+)-syringgaresinol (13) [19], manassantin A (14) [20],
stigmast-4-en-3�,6�-diol (15) [21], 7-hydroxysitosterol (16) [22], stigmast-4-en-6�-ol-3-one (17) [23], 6�-hydroxystigmasta-
4,22-dien-3-one (18) [24], (22E,24R)-ergosta-7,22-dien-3�,5�,6�-triol (19) [21],  and daucosterol (20) [25], by comparison of
their spectroscopic data with the literature.

 1) State Key Laboratory of Phytochemistry and Plant Resources in West China, Kunming Institute of Botany,
Chinese Academy of Sciences, 650204, Kunming, P. R. China, e-mail: yxcheng@mail.kib.ac.cn; 2) College of Pharmacy,
Henan University of Traditional Chinese Medicine, 450008, Zhengzhou, P. R. China; 3) Research Center of Molecular Medicine
of Kunming University, 650214, Kunming, P. R. China. Published in Khimiya Prirodnykh Soedinenii, No. 2, March–April,
2014, pp. 274–275. Original article submitted November 26, 2012.



312

EXPERIMENTAL

UV spectrum was measured on a Shimadzu UV-2401PC spectrophotometer. IR spectrum was obtained on a Tensor
27 spectrometer with a KBr pellet. NMR spectra were recorded on a Bruker AV-400 or DRX-500 spectrometer.
EI-MS and HR-EI-MS were recorded on a VG Auto Spec-3000 spectrometer. Column chromatography (CC) was carried out
on silica gel (200–300 mesh; Qingdao Marine Chemical Inc., Qingdao, China), RP-18 (40–60 �m; Daiso Co., Osaka, Japan),
MCI gel CHP 20P (75–150 �m, Tokyo, Japan), and Sephadex LH-20 (Amersham Pharmacia, Uppsala, Sweden).

Plant Material. The roots of R. patientia were collected from Gansu Province, China, in July 2009 and authenticated
by Prof. Hua Peng, Kunming Institute of Botany, Chinese Academy of Sciences. A voucher specimen (CHYX-585) was
deposited at the State Key Laboratory of Phytochemistry and Plant Resources in West China, Kunming Institute of Botany,
Chinese Academy of Sciences, China.

Extraction and Isolation. The dried R. patientia roots (19 kg) were powdered and extracted with EtOH (4 � 40 L) to
give an extract (2.4 kg), which was suspended in water and partitioned by petroleum ether, EtOAc, and n-BuOH (each 3 � 12 L).
The n-BuOH soluble extract (700 g) was submitted to a silica gel column chromatography eluted with a gradient of
CHCl3–MeOH (20:1, 15:1, 10:1, 7:1, 3:1, 1:1, MeOH) to give three parts (A–C). Fraction C (484 g) was dissolved in n-BuOH
and partitioned with 5% Na2CO3 to obtain n-BuOH extract. Then the n-BuOH extract was partitioned with 10% NaOH to give
10% NaOH extract. The 10% NaOH solution was neutralized with HCl and extracted with n-BuOH to produce an n-BuOH
soluble extract (27 g), which was divided into five parts (Fr.1–Fr.5) by  MCI gel CHP 20P column eluted with aqueous MeOH,
30–80%. Fraction 4 (380 mg) was fractionated by Sephadex LH-20 (MeOH), followed by PTLC (CHCl3–MeOH, 10:1) to
obtain 1 (11.7 mg).

Batiansuanmol (1). Brown amorphous solid. UV (MeOH, 	max nm) (log 
): 302 (2.93), 270 (3.05), 220 (3.32), 201
(3.24). IR (KBr, �max, cm–1): 3427, 3277, 2955, 2935, 1706, 1620, 1577, 1470, 1262, 1171. For 1H NMR (400 MHz) and
13C NMR (100 MHz) data, see Table 1. EI-MS m/z 266 [M]+; HR-EI-MS m/z 266.1157 [M]+ (calcd for C14H18O5, 266.1154).
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TABLE 1. 1H NMR (400 MHz) and 13C NMR (100 MHz) Data of Compound 1 (CD3OD, �, ppm, J/Hz)

C atom �C �H C atom �C �H 

1 
2 
3 
4 
5 
6 
7 

137.8 (C) 
120.4 (C) 
161.1 (C) 

102.7 (CH) 
161.9 (C) 

112.2 (CH) 
40.9 (CH2) 

 
 
 

6.29 (d, J = 2.0) 
 

6.19 (d, J = 2.0) 
3.60 (s) 

8 
9 

10 
1� 
2� 
3� 
4� 

173.7 
205.6 (C) 

32.5 (CH3) 
65.6 (CH2) 
31.8 (CH2) 
20.1 (CH2) 
14.0 (CH3) 

(C) 
 

2.49 (s) 
4.06 (t, J = 5.2) 

1.59 (m) 
1.34 (m) 

0.91 (t, J = 6.1) 
 

Fig. 1. Key HMBC and 1H–1H COSY correlations of 1.
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