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A New Phenolic Glucoside from Paeonia lactiflora
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Abstract:

Objective To study the chemical constituents from EtOAc extracts of Paeonia lactiflora. Methods Compounds

were isolated by various chromatographic techniques and structures were elucidated on the basis of spectral analysis.
Results Seventeen compounds were obtained and their structures were identified as 1,2,6-benzenetriol-1-O-a-D-
glucoside (1), paeoniflorin (2), 4-methylpaeoniflorin (3), albiflorin (4), paeonidanin (5), benzoylpaeoniflorin (6),
4-methylbenzoylpaeoniflorin (7), benzoylalbiflorin (8), paconidanin A (9), galloylalbiflorin (10), debenzoylalbiflorin
(11), 4'5-dihydroxyflavanone-7-O-B-D-glucoside (12), 5,7-dihydroxy flavanone-4'-O-B-D-glucoside (13),
(+)-catechin (14), gallic acid (15), vanillic acid (16), and 1,2,3-benzenetriol (17). Conclusion Compound 1 is a

new compound named paeoniphenoside. Compounds 12 and 13 are firstly obtained from genus Paeonia L., and

compounds 5 and 9 are isolated from P. lactiflora for the first time.
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Introduction

Paeoniaee Radix Alba (PRA) prepared by the
roots of Paeonia lactiflora Pall. (Ranunculaceae) is one
of the most important crude drugs in traditional Chinese
medicine (TCM). It shows anti-inflammatory, anti-
coagulative, analgesic, and spasmolytic activities
(Braca et al, 2008, Wang et al, 2010). Previous
phytochemical studies showed that monoterpenes and
monoterpene glycosides were major components in
the roots of P. lactiflora (Zhang, Wang, and Li, 2001;
Gao and Tian, 2006; Wang et al, 2006; Duan et al,
2009; Wang et al, 2007). As searching for novel
bioactive constituents from TCM, we investigated the
chemical constituents in PAR. In the present paper, we
described the isolation and structure elucidation of one
new compound, 1,2,6-benzenetriol-1-O-a-D-glucoside,
named paeoniphenoside (1), and sixteen known

compounds as well.

Materials and methods

Materials

Optical rotation was obtained on SGW—I1
automatic polarimeter. NMR spectra were obtained on

Bruker—AV 600 MHz and Varian Mercury—VX 300
MHz spectrometer. ESI-MS were taken by Finnigan
LCQ (Thermo) and Bruker APEX IV FT—MS mass
spectrometer. Silica gel (100—200 and 200—300 mesh)
for column chromatography (CC) and GF,s4 silica gel
for TLC were provided by Qingdao Marine Chemistry
Co., Ltd.,, and YMC*Gel ODS-A (S-50 pm, 12 nm)
(YMC Co., Ltd., Japan) was used for CC. Sephadex
LH-20 for CC was obtained from Amersham Biosciences
Co., Ltd. (Shanghai, China). D-(+)-glucose was
purchased from Sinopharm Chemical Reagent Co., Ltd.

PRA was purchased in Hebei Qixin Traditional
Chinese Medicine Pellets Co., Ltd., in February, 2009
and authenticated by Prof. LU Jin-cai (Shenyang
Pharmaceutical University, China). A specimen was
deposited at Department of Natural Products Chemistry,
School of Pharmaceutical Science, China Medical
University.

Extraction and isolation

PRA (5 kg) was extracted with 95% hot ethanol
for three times, 2 h each time. The combined ethanol
extracts were evaporated under reduced pressure. A

suspension of this crude extract in distilled water was
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extracted with EtOAc to yield about 140 g EtOAc
extract. The EtOAc extract was subjected to silica gel
CC, eluting with CH,Cl,-MeOH (50:1—1:1—->MeOH).
The eluents were combined to afford 12 fractions (Fr. 1 —
12). Fr. 3 was subjected to Sephadex LH-20 CC
(CH;0H), then further separated by silica gel CC
(petroleum ether-EtOAc = 1:1) to afford compounds 16
(10 mg) and 17 (45 mg). Fr. 4 was subjected to silica
gel CC, then further separated by ODS CC
(MeOH-H,0 = 40:60) to get compounds 6 (600 mg), 7
(70 mg), 8 (600 mg), and 9 (13 mg). Fr. 6 was subjected
to Sephadex LH-20 CC (CH;0H) to yield compound
14 (113 mg). Fr. 7 was subjected to ODS CC
(MeOH-H,0 = 40:60) to yield compounds 15 (2.50 g)
and 1 (12 mg). Fr. 8 was subjected to Sephadex LH-20
CC (CH;0H) to get two sub-fractions (Fr. 8.1 and 8.2),
Fr. 8.1 was further separated by ODS column chroma-
tography (MeOH-H,O = 40:60) to get compounds 2
(2.75 g), 3 (120 mg), and 5 (8 mg); Fr. 8.2 was
separated by ODS CC (MeOH- H,O = 80:20) to get
compounds 4 (1.47 g), 10 (11 mg), 12 (14 mg), and 13
(9 mg). Fr. 10 was subjected to Sephadex LH-20 CC
(CH30H), then further separated by silica gel CC
(CH,Cl,-MeOH = 10:1) to yield compound 11 (10 mg).

Results and discussion

Compound 1 was obtained as white amorphous
powder and its molecular formula was assigned as
C1,H;60g by HR-ESI-MS at m/z 311.0734 [M + Na]"
(caled 311.0737 for Ci,H;sNaOg). The 'H-NMR data
(Table 1) of compound 1 indicated three aromatic
proton signals at 8 6.75 (1H, t, J = 8.4 Hz), and 6.32
(2H, d, J = 8.4 Hz), and a sugar moiety signals at 54.87
(1H, d, J = 3.6 Hz), 4.00 (1H, ddd, J=9.9, 4.8, 2.4 Hz),
3.63 (1H, br d, J=11.4 Hz), 3.62 (1H, m), 3.56 (1H, br
d, J=11.4 Hz), 3.40 (1H, dd, J = 9.6, 3.6 Hz), and 3.24
(1H, br t, J = 9.6 Hz). The *C-NMR spectrum of
compound 1 showed all 12 signals indicated by the
molecular formula (Table 1). Except for the signals
corresponding to the 'H-NMR data, three quaternary
carbons were found. The NMR data of compound 1
were very similar to those of the known compound
1,2,6-benzenetriol-1-O-B-D-glucoside  (Pridham and
Saltmarsh, 1960), but the coupling constant of H-1'.
The symmetrical C-signals of C-2 and C-6, C-3 and
C-5, and H-signals of aromatic ring suggested that the

glycosidic protein was at C-1. The HMBC correlation
between oy 4.87 (Glu-H-1') and o 1342 (C-1)
confirmed that the sugar was located at C-1 in
benzenetriol. The configuration of glucose was
determined as a-D by analyzing the coupling constant
(J = 3.6 Hz) of the anomeric proton signal at o 4.87.
The 'H-NMR and C-NMR data of compound 1 were
assigned based on HMQC and HMBC experiments
(Table 1). Compound 1 was hydrolyzed and a sugar
residue was got as white amorphous power. The sugar
residue was determined as D-(+)-glucose by comparing
the Rf value of sugar residue with those of authentic
D-(+)-glucose on TLC plate under three defferent
developing solvents, together with its positive optical
rotation value. Therefore, the structure of compound 1
was assigned as 1,2,6-benzenetriol-1-O-a-D-glucoside,
named paeoniphenoside.

The 'H-NMR and "C-NMR data of paeoniflorin
(2, Zhang, Wang, and Li, 2001), 4-methylpaeoniflorin
(3, Braca et al, 2008), albiflorin (4, Zhou, Li, and Jiang,
2009), Okasaka et al, 2008),
benzoylpaeoniflorin (6, Zhang, Wang, and Li, 2001),
4-methylbenzoylpaeoniflorin (7, Duan et al, 2009),
benzoylalbiflorin (8, Zhou, Li, and Jiang, 2009),
paeonidanin A (9, Duan et al, 2009), galloylalbiflorin
(10, Wang et al, 2006), debenzoylalbiflorin (11, Aimi et
al, 1969), 4', 5-dihydroxyflavanone-7-O-f-D-glucoside
(12, Zhang et al, 2003), 5, 7-dihydroxy flavanone-4'-
O-B-D-glucoside (13, Zhang et al, 2007), (+)-catechin
(14, Zhang et al, 2007), gallic acid (15), vanillic acid
(16), 1,2,3-benzenetriol (17, Tan et al, 2010) were
consistent with those of references and so identified

paeonidanin (5,

respectively.

Compound 1: white amorphous power; [()L]ZD0 +
229.3° (¢ 0.5, MeOH); ESI-MS m/z: 311 [M + Na]’,
599 [2M + Na]'; HR-ESI-MS m/z: 311.0734 [M + Na]"
(caled for C,HNaOs, 311.0737); 'H-NMR and
C-NMR data were shown in Table 1. Compound 1 (6
mg) was dissolved by 3 mL MeOH and hydrolyzed in 5
mL 2 mol/L HCI for 3 h at 75 ‘C. After neutralization
with 2 mol/L NaOH, the reactive solvent was
evaporated under reduced pressure. The dried residue
was subjected to silica gel CC, eluting with
CH,Cl,-MeOH (5:1—1:1) to afford a sugar residue (2.8
mg). [a]2D° + 65.7° (¢ 0.14, MeOH). Chemical structure
is in Fig. 1.
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Table 1 'H-NMR (600 MHz) and ®*C-NMR (150 MHz)
data of compound 1 (in DMSO-dg)

No. & o

1 1342 —
2 1509  8.81(IH, brs, 2-OH)
31073 6.32(1H,d,J=8.4Hz)
4 1248  6.75(1H,d,J=8.4Hz)
5 1073  6.32(1H,d,J=8.4Hz)
6 1509  8.81(IH,brs, 6-OH)

' 1042  4.87(1H,d,J=3.6Hz)

2 719 3.40 (1H, dd, J = 9.6, 3.6 Hz)

3 733 3.62 (1H, m)

4 695 3.24 (H, brt, J= 9.6 Hz)

5 739 4.00 (1H, ddd, J = 9.6, 4.8, 2.4 Hz)
6 604 3.64 (H, brd,J=11.4 Hz)

3.56 (H, brd, J=11.4 Hz)
5.17 (1H, br s, Glu-OH)
5.04 (1H, br s, Glu-OH)
4.46 (1H, br s, Glu-OH)

Fig. 1 Structure of compound 1
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