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A  NEW  PHENOLIC  COMPOUND  FROM  Schizonepeta  tenuifolia

Xu-Hua Huang, Jia Chen, Xiao-Qing Xu,
Wen-Ting Zhang, and Chun-Chao Zhao*

A new phenolic compound, schitenoside C (1), and 23 known compounds (2–24), were isolated from
Schizonepeta tenuifolia by repeated column chromatography. Their structures were assigned by spectroscopic
data interpretation. Among them, compounds 2–5, 7, and 9–23 were isolated from this genus for the first
time.
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Schizonepeta tenuifolia (Benth.) Briq. belongs to the Labiatae family of an annual herbaceous plant and  is widespread
in China [1]. The whole plant has been used for cold, cough, and fever [2]. Phytochemical investigations of S. tenuifolia have
led to the isolation of several kinds of chemical constituents, such as phenolic compounds and essential oils [3, 4]. In our
recent research, 24 compounds were isolated from S. tenuifolia collected in Guizhou Province, P. R. China, in October 2008.
Voucher specimens (No. SA080107) are deposited at the College of Bioscience and Biotechnology, Yangzhou University,
China.

Compound 1 was isolated as a yellow powder (MeOH). It showed positive reaction to Molisch reagent and
negative reaction to Turnbull�s blue reagent [FeCl3–K3Fe(CN)6]. Compound 1 gave D-glucose after hydrolysis with acid or
�-glucosidase. The structure of 1 was determined by 1D (1H, 13C) and 2D (HMQC, HMBC) NMR experiments (Fig. 1, Table 1).
The 1H and 13C NMR spectroscopic data of 1 showed a quite similar pattern to those of 7, 1-O-�-D-glucopyranosyloxy-2-
hydroxy-4-allylbenzene [5]. The 1H NMR spectrum of 1 indicated the presence of 1,2,4-trisubstituted benzene protons [� 7.17
(1H, d, J = 8.2 Hz, H-6), 6.57 (1H, br.d, J = 8.2 Hz, H-5), 6.64 (1H, br.s, H-3)], a methylene proton [� 3.25 (2H, d, J = 6.7 Hz,
H-7)], terminal olefinic protons [� 5.03 (1H, br.d, J = 17.0 Hz, H-9), 5.00 (1H, br.d, J = 10.4 Hz, H-9)], an olefinic proton
[� 5.92 (1H, m, H-8)], and signals characteristic of a glucopyranosyl residue. The coupling constant of the signal at � 4.82 (1H,
d, J = 7.9 Hz, H-1�), assignable to an anomeric proton of the glucose, indicated a �-configuration for the glucosidic linkage.
Furthermore, the connectivities of the glucose unit were established based on HMBC cross-peaks indicating long-range 13C–1H
couplings: the anomeric proton signal at � 4.82 (H-1�) gave a strong cross-peak with a carbon signal at � 145.5 (C-1).
A methine proton signal at � 4.30 (H-2�) showed a weak cross-peak with a carbon signal at � 148.4 (C-2). Thus, compound 1
was determined to be schitenoside C. However, a paucity and instability of material prevented determination of the MS.

Compounds 2–23, by comparison with the published data, were identified as chrysoeriol 7-O-�-D-glucopyranoside
(2) [6], diosmetin 7-O-�-D-glucopyranoside (3) [7], acacetin 7-O-rutinoside (4) [8], luteolin 3�,4�-dimethylether 7-O-rutinoside
(5) [9], apigenin 7-O-�-D-glucopyranoside (6) [10], 1-O-�-D-glucopyranosyloxy-2-hydroxy-4-allylbenzene (7) [5], luteolin
7-O-�-D-glucopyranoside (8) [11], apigenin 7-O-rutinoside (9) [12], chrysoeriol 7-O-rutinoside (10) [13], luteolin 3�,4�-
dimethylether 7-O-�-D-glucuronic acid methyl ester (11) [14], luteolin 7-O-rutinoside (12) [15], 3-O-feruloylquinic acid
methyl ester (13) [16], 4-O-feruloylquinic acid methyl ester (14) [17], 3-methoxyl-4-hydroxycinnamic alcohol
9-O-�-D-glucopyranoside (15) [18], methylconiferin (16) [19], isosyringin (17) [20], vanillactic acid (18) [21],
benzeneacetonitrile 7-O-�-D-glucopyranoside (19) [22],  3,9-dihydroxymegastigman-5-ene (20) [23], 12-O-�-D-glucopyranosyl
oxyjasmonic acid methyl ester (21) [24], fructose (22) [25], adenosine (23) [26], and daucosterol (24) [27].
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EXPERIMENTAL

The air-dried whole plants of S. tenuifolia (3.2 kg) were extracted with ethanol (95% v/v) three times, 2 h for each.
The ethanol extract was concentrated under reduced pressure to yield a crude residue, which was then suspended in 8 L water
and partitioned sequentially with petroleum ether, ethyl acetate, and  n-butanol to give three portions. The n-butanol portion
(83 g) was applied to the macroporous resin HPD 100 column (ethanol–water, 0:100–95:5) to yield two fractions (A, B).
Fraction B (61 g) was chromatographed on silica gel CC (CHCl3–MeOH–H2O, 80:20:2–70:30:5–60:40:10) to provide eight
fractions (Fr. 1–8).

Fraction 2 was subjected to Sephadex LH-20 (MeOH) to afford five subfractions (Subfr. 2.1–2.5). Subfraction 2.1
was repeatedly purified over Sephadex LH-20 (CHCl3–MeOH, 2:1) to yield compounds 2 (12 mg), 3 (11 mg), 4 (13 mg),
5 (12 mg), 8 (12 mg), and 11 (10 mg). Subfraction 2.2 was chromatographed over preparative thin-layer chromatography
(PTLC) on silica gel (CHCl3–MeOH–H2O, 80:20:2) to give compound 6 (8 mg). Subfraction 2.5 was separated by silica gel
CC (EtOAc–MeOH, 100:4–100:5–100:10–100:20–100:30) and then by Sephadex LH-20 (MeOH) to obtain compound 20
(7 mg). Fraction 4 was chromatographed over Sephadex LH-20 (MeOH) to yield compound 24 (15 mg). Fraction 5 was
subjected to silica gel CC (EtOAc–MeOH–H2O, 18:1:1–10:1:1–7:1:1) to afford three subfractions (Subfr. 5.1–5.3). Subfraction
5.1 was separated by Sephadex LH-20 (MeOH) to yield compounds 9 (3 mg) and 10 (8 mg). Subfraction 5.2 was
chromatographed over PTLC on silica gel (CHCl3–MeOH–H2O, 70:30:5) and purified by Sephadex LH-20 (MeOH) to yield
compounds 7 (5 mg), 12 (4 mg), and 22 (6 mg). Fraction 6 was purified by Sephadex LH-20 (MeOH) several times to yield
compounds 13 (12 mg) and 14 (14 mg). Fraction 7 was subjected to silica gel CC (CHCl3–MeOH, 100:6–100:10–100:20–
100:30–100:50) to afford three subfractions (Subfr. 7.1–7.3). Subfraction 7.1 was purified by Sephadex LH-20 (MeOH) to
give compound 18 (5 mg). Subfraction 7.2 was subjected to Sephadex LH-20 (MeOH) to yield compounds 1 (1 mg) and 15
(4 mg). Subfraction 7.3 was rechromatographed over Sephadex LH-20 (MeOH) to yield compounds 16 (7 mg), 17 (11 mg), 21
(3 mg), and 23 (8 mg). Fraction 8 was subjected to Sephadex LH-20 (MeOH) to yield compound 19 (9 mg).

TABLE 1. 1H (600 MHz) and 13C (150 MHz) NMR Data of Compounds 1 and 7 (DMSO-d6, �, ppm, J/Hz)

1 7 
C atom 

�H �C �C 

1 – 145.5 145.1 
2 – 148.4 148.7 
3 6.64 (br.s) 116.9 119.0 
4 – 137.1 137.3 
5 6.57 (br.d, J = 8.2) 120.6 121.1 
6 7.17 (d, J = 8.2) 118.2 117.1 
7 3.25 (d, J = 6.7) 40.7 40.4 
8 5.92 (m) 139.1 139.2 
9 5.03 (br.d, J = 17.0); 5.00 (br.d, J = 10.4) 115.6 115.8 
1� 4.82 (d, J = 7.9) 103.1 105.0 
2� 4.30 (m) 81.1 75.3 
3� 3.62 (m) 76.8 78.2 
4� 3.42–3.50 71.3 71.3 
5� 3.42–3.50 78.2 77.8 
6� 3.94 (br.d, J = 11.9); 3.73 (dd, J = 11.9, 5.4) 62.5 62.8 

 

Fig. 1. Selected HMBC correlations of compound 1.
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Melting points were determined on a Yanaco MP-S3 melting point apparatus and are uncorrected. NMR spectra were
measured on a Bruker ARX-600 NMR spectrometer using TMS as an internal standard. Silica gel (200–300 mesh) was  from
Qingdao Ocean Chemical Group Co. Ltd., P. R. China. TLC was conducted on  HSGF254 precoated silica gel plates, 10–40 �m
(Yantai Chemical Plant, Yantai, P. R. China). Sephadex LH-20 gel was from Pharmacia.
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