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Chemical constituents from seed cake of Paeonia ostii

LIU Pu, LU Zong-yuan, DENG Rui-xue, LIU Xin, YANG Dan-lei, NIU Ya-qi, YIN Wei-ping

Chemical Engineering and Pharmaceutical College, Henan University of Science and Technology, Luoyang 471003, China

Abstract: Objective To study the chemical constituents from the seed cake of Paeonia ostii. Methods Chemical constituents were
isolated by Sephadex LH-20, preparative HPLC, and silica gel column chromatographies. The structures were elucidated on the basis
of spectral data analysis. Results Five compounds, 1-(p-hydroxybenzoate)-B-D-glucopyranosyl-(1—6)-p-D-glucopyranoside (1),
polydatin (2), luteolin-7-O-B-D-glucoside (3), oleanolic acid (4), and betulinic acid (5) were isolated from the seed cake of P. ostii.

Conclusion Compound 1 is a new one named as paeoniostin A, compounds 2 and 3 are isolated from the family of Paeoniaceae for

the first time, and compounds 4 and 5 are isolated from the plant for the first time.
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Bruker AVANCE 400 Instrument ( Bruker A ) );
Alliance 2695, Quattro Micro TM ESI (3£[E Waters
ANFD; HlA R RGRAH G (PU—600 %%, RI—
2000 1 UV—2487 Kl 2%, S51H Waters A #]); il
#% HPLC % #1:: YMC-Pack ODS-A SH-343-5 (250
mmX20 mm, 5 um, YMC A#]). HER G
Sephadex LH-20 (Amersham Biosciences Limited)
F1 Toyopearl HW-40C (Tosoh Corporation); 14
FHE A 0l AR I R Bl e 1 A4, BT
IR A o3 pr 4l
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BRI L 55 AT AR IR Paconia
ostii T. Hong et J. X. Zhang, F{-fFrA (FNS201005)
AEIBCT- T R RS R 2 AR LR SR 7 ) B2 P AR AR
2 REESE

R 5 16 RHFFOF 10.5 kg, R HE, 70% 0
INFREIR I 3 K, K 6 he $EBUGRIR KRS, 13
RE 1230 g, BEMKREGE, 20 MmEE. 5
% W6 1 T EEHEAT AL, F3E5IR ST 86 g,
IE T BESE ) 120 g TSR L RHE I £ ft i A € i
I3RS, ATHEE-BE IR S WE-HEE (70100, 51110,
3:1:0, 1:1:0, 1:3:0,0:1:0, 0:2:1)
BREEDEME, 33 15 N4> (Fr. 1~15). Fr. 10
% Toyopearl HW-40C BERZFECLIE /> 8, Sl 5-HIE
(90 1) P, 14 6 4415 (Fr. 10.1~10.6), Fr. 10.4
K4 HPLC, HEE-/K (6 ©4) YElt, 4> 2193
th&9 4 (10.6 mg) 15 (235 mg). IF ] EEHREL
WAL S 2, K& -HEE-/K (9110,
7:1:0,5:1:02, 4:1:03, 3:1:04) B
Ve, 3R 18 AN (Fr. 1~18), Fr. 4 &
Toyopearl HW-40C #¢ B AF (0 1% 73 28, G- H (2
1) Ve, 15540419 (Fr. 41~4.5), Fr. 44 X
il HPLC 7 B384k 59 1 (12.2 mg); Fr. 8 &
B PR AE A, SRASE-HEE-K (5:1:0.2)
Ve, 53] 6 N4> (Fr. 8.1~8.6), b Fr. 8.4
2% HPLC (HIEE-/K 4 © 6 Yelii) RS E M

il LH-20 CHEEEVES), 2> 343 214654 2 (25 mg);
Y14y 10 St BhEkcA s, KA - FEE-K
(4:1:03) W, 75844l (Fr.10.1~10.8),
Fr. 10.4 ZERBIE A LH-20 CRHEEDENO . 6l
#% HPLC (HIE-7K 4 2 6 YElD 4tk 32164 3
(12.9 mg).
3 #HETE

&P 1. AIEE R AR, HR-ESI-MS i3
m/z 463.145 3 [M+H]" GIH4AH 463.145 1), #EWi 5
T3 CroH6O130 LEAMEIEAE 1 710 em ™ A HRIEL I
e, 7F 1635, 1517, 748, 701 cm ' AL 3R
W, RAMETEAE 265 nm ARFTESRIBIL, 2]
TEAE 5 45K . "H-NMR (400 MHz, CD;0D) 6: 7.94
(2H, dd, J = 6.9, 1.5 Hz, H-2, 6), 6.82 (2H, dd, J = 6.9,
1.5 Hz, H-3, 5), 5.64 (1H, d, J = 7.8 Hz, H-1"), 4.32
(1H, d, J = 7.8 Hz, H-1"), 3.15~4.20 (12H, m);
BC-NMR (100 Hz, CD;0D) &: 121.2 (C-1), 133.4
(C-2), 116.4 (C-3), 164.5 (C-4), 116.4 (C-5), 133.4
(C-6), 166.8 (C-7), 96.0 (C-1'), 74.0 (C-2'), 77.9
(C-3"), 71.5 (C-4"), 78.0 (C-5'), 69.5 (C-6'), 104.5
(C-17), 75.1 (C-2"), 77.8 (C-3"), 70.9 (C-4"), 78.0
(C-5"), 62.6 (C-6")o MALE WM "H-NMR 53 W
KH, ZAAWAEAE 2 DR HU KRR I 75 8 5T
55 [0n7.94 (2H, dd, J= 6.9, 1.5 Hz), 6.82 (2H, dd,
J =69, 1.5 Hz)]; BANEAFLE 2 AR5 15
5 [0y 5.64 (1H, d, J = 7.8 Hz), 432 (1H, d, J= 7.8
Hz)], VALK 2 MR FAES (05 3.15~4.200. tb&r
P11 (¥ PC-NMR % 8- 19 M, A 2 S8 E
WAsE'5 [0c 96.0 (d), 74.0 (d), 77.9 (d), 71.5 (d), 78.0
(d), 69.5 (1)], [dc 104.5 (d), 75.1 (d), 77.8 (d), 70.9 (d),
78.0 (d), 62.6 (], LAK 1 MNMRKIAWAE S [dc
121.2 (s), 133.4 (d), 116.4 (d), 164.5 (s), 116.4 (d),
133.4 (d)]. VAL R iz SIS A T 220 1
ANBURIEIRR 2 NBEIER] . Sl SO R R, 1%
&V 1% 25 5 R RHE A FY P. suffiruticosa
FF T 23 B8 100 A B 0T 3 5 2R Y T 257 B i 1 5040 A
W7, R T 1 AR . MBS IES 5 o
5.64 (1H, d, J = 7.8 Hz), 4.32 (1H, d, J = 7.8 Hz) X
A HBOEH (0 6.9~7.8 Hz) LUK BT IERE %1
LR B 15 B T LAHE H e s A B B-D- 4%
B MAEE4 1 1 HMBC i el LIE H, oy 4.32
(1H, d, J = 7.8 Hz) SHIZWHRES dc 69.5 fA1E
TEFEA DG, T DL 55 2 AN 28 A A
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Fig.1 Key HMBC correlation of compound 1

EY 2. FEEPIRES W CFEE), mp 226~228
‘C, Molish S 2 BHYE, EhPFR/K AR G A TS H 4
BBl . ESI-MS m/z: 391 [M+H] . 'H-NMR (400
MHz, CD;0D) é: 7.35 (2H, d, J = 8.6 Hz, H-2', 6),
7.04 (1H, d, J = 16.3 Hz, H-p), 6.93 (2H, d, J = 1.9
Hz, H-2, 6), 6.86 (1H, d, J = 16.3 Hz, H-a), 6.77 (2H,
d, J= 8.6 Hz, H-3', 5'), 6.76 (1H, d, J = 1.9 Hz, H-4),
495 (1H, d, J = 7.3 Hz, H-1"), 3.41~3.95 (6H, m,
H-2",3",4", 5", 6"); “C-NMR (100 MHz, CD;0D) ¢:
141.5 (C-1), 104.9 (C-2), 160.1 (C-3), 102.1 (C-4),
160.1 (C-5), 109.8 (C-6), 126.3 (C-a), 130.3 (C-p),
130.7 (C-1'), 129.2 (C-2'), 116.6 (C-3), 158.5 (C-4"),
116.6 (C-5"), 129.2 (C-6'), 102.1 (C-1"), 74.9 (C-2"),
77.9 (C-3"), 71.6 (C-4"), 78.1 (C-5"), 62.7 (C-6"). LA I
Mol 5 SckIpoE 5, WA 2 A RRT .

B 3: EOKAR CHEE, mp 259~261 C,
ERRREEN SO SEBH T, Molish S N S B, R R K
i J5 4% 10 3% K L A OB R . "H-NMR (400 MHz,
CD;0D) 8: 7.45 (1H, dd, J = 8.4, 1.7 Hz, H-6'), 7.73
(1H, d, J = 1.7 Hz, H-2"), 7.31 (1H, d, J = 8.4 Hz,
H-5'), 6.60 (1H, s, H-3), 6.44 (1H, d, J = 1.6 Hz, H-8),
6.20 (1H, d, J = 1.6 Hz, H-6); "*C-NMR (100 MHz,
CD;0D) ¢: 165.5 (C-2), 103.2 (C-3), 183.8 (C-4),
159.5 (C-5), 100.3 (C-6), 166.2 (C-7), 95.3 (C-8), 163.3
(C-9), 105.1 (C-10), 122.3 (C-1'), 114.9 (C-2'), 148.7
(C-3"), 150.0 (C-4), 118.0 (C-5'), 119.8 (C-6'), 95.1
(C-1"), 78.5 (C-2"), 77.6 (C-3"), 74.8 (C-4"), 71.3
(C-5"), 62.4 (C-6")o L - %dfs 15 SCipIR i 3 A — 50,

WS AW 3 AR R ELZR-T-O-B-D- % HE -

&Y 4: AEk R CGEAD, mp 306~309 C,
Liebermann-Burchard & & % B 1. "H-NMR (400
MHz, CsDsN) 6: 5.50 (1H, t, J = 3.2 Hz, H-12), 3.35
(1H, dd, J = 11.8, 3.3 Hz, H-3), 1.28, 1.24, 1.02, 1.02,
0.94, 0.89 (% 3H, s, 7X-CHs); C-NMR (100 MHz,
CsDsN) 6: 39.0 (C-1), 28.1 (C-2), 78.1 (C-3), 39.4
(C-4), 55.8 (C-5), 18.8 (C-6), 33.2 (C-7), 39.8 (C-8),
48.1 (C-9), 37.4 (C-10), 23.7 (C-11), 122.6 (C-12),
144.9 (C-13), 42.2 (C-14), 28.3 (C-15), 23.8 (C-16),
46.7 (C-17), 46.5 (C-18), 42.0 (C-19), 31.0 (C-20),
342 (C-21), 33.3 (C-22), 28.8 (C-23), 16.6 (C-24),
15.6 (C-25), 17.5 (C-26), 26.2 (C-27), 180.2 (C-28),
33.3 (C-29), 23.8 (C-30) LA 3# 5 SChRHR & FEA
UL M e S 4 H SRR

&Y 5: Ak R GEA ), mp 258~260 C,
Liebermann-Burchard 2V % BH ¥ . "H-NMR (400
MHz, CsDsN) 6: 4.94, 4.76 (#% 1H, brs, H-29), 3.45
(1H, m, H-3), 1.78, 1.22, 1.06, 1.05, 1.00, 0.81 (% 3H,
s, 6X-CH;); C-NMR (100 MHz, CsDsN) &: 39.3
(C-1), 28.3 (C-2), 78.1 (C-3), 39.5 (C-4), 55.9 (C-5),
18.8 (C-6), 34.8 (C-7), 41.1 (C-8), 51.0 (C-9), 37.5
(C-10), 21.2 (C-11), 26.1 (C-12), 38.6 (C-13), 42.9
(C-14), 31.2 (C-15), 32.9 (C-16), 56.6 (C-17), 47.8
(C-18), 49.8 (C-19), 151.3 (C-20), 30.3 (C-21), 37.6
(C-22), 28.7 (C-23), 16.4 (C-24), 16.4 (C-25), 16.4
(C-26), 24.9 (C-27), 178.9 (C-28), 110.0 (C-29), 19.5
(C-30). DA_EXHe 5 SCkgp g Se A — 5>, %
TG 5 AR .
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