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Chemical Constituents from the Flower Petals of Paeonia suffruticosa Andr.
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Abstract ;: Seven paeoniflorin-related monoterpene glycosides, namely pyridylpaeoniflorin (1) , paeodanin B (2) , lacti-
florin (3) ,acetylpaeoniflorin (4) ,paeoniflorin (5) ,benzoyl paeoniflorin (6) ,oxypaeoniflorin (7) as well as two phe-
noic acids,namely gallic acid (8) and methyl gallate (9) were isolated from the flower petals of Paeonia suffruticosa

Andr. by various chromatographic methods. Their structures were identified by 'H NMR,"”C NMR and MS spectral anal-

ysis. Compounds 1-7 were obtained from the flowers of P. suffruticosa for the first time.
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A B A 5 B LC 6AD il 55 B S RO AH ( H A
BN T OiEE N Shim-park RP-C,;4 column,200 x
20 mm) . FE@EA Cp B (HA YMC A6 ;
Sephadex LH-20 ( Amersham Biosciences 2\ #] ) ; ¥ 4,
Tk IR (200 ~300 H ) LA K Gos, il 2R (75 5
TFEAL ) 5 ST (O A 2, M A T BR 2>
Al s FmE S, Al (R EE T A 2=l R ) 5
P O (el 1R & ElRARAR) .
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20 g, LR TR 53K FHRE R B AT, DL — & H Je-
I (50: 1 ~2: 1) BB UR ML, 70 BO AR, Horh — 5
fe-HEE (2001 ~10: 1) Br 2t TLC kel J5 43 A-C =
MG, W A& P BE-HEE 200 1 B) 2% R
FH C-18 A% F stk bfs B2 VR (5% 3] 70% W) 45 5
I3 (Fr. A1-AS) , Fr. A1(10% HIEEBEII R ) £
I BAHR RIS 9(5.0 mg) , Fr. A3(50% H
PR BERAL) 2830 i A WAE AR B4 54 3(7.0 mg)
F14(6.0 mg) ,Fr. A5 (70% HBEPE AL ) 2553 il
WA R A 6(32.0 mg) . 417> B( A H
Be I 1501 By ) 88 RO Al C-18 % Y -7k 6 )i
VR (5% 2 70% W EE) 53R 5 A2 55 (Fr. B1-BS)
Fr. B2 (30% H sty )l 38 437 ) 2848 Sephadex LH-20
(W) 1559 5(60.0 mg) , Fr. B3 (50% H A
JBRERAL ) et H B WAHTRAL G ) 2(8.0 mg) . ZH 4>
C(=&Phbe: HEE 10: 1 Br) &% H Al C-18 F1H
P 7K 5 Ve G (5% F) 70% W) 153 3 4~ 4 4%
(Fr. C1-C3), Fr. C1 (10% FP [z 9k Jid 356 07 ) 28 5
Sephadex LH-20 ( F i) 184k &4 8 (21.0 mg) , Fr.
C2 25 Sephadex LH-20 ( H1E%) |, J=5 Z8 il 4 WAHS AL
W 1(4.0 mg) FILEY 7(14.0 mg) .
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wEWM1 AEmAR(HE),ESI-MS m/z:482
[M + HJ]';'H NMR (DMSO, 400MHz) : 8, 2.05
(1H,d,J =12.0 Hz,H3a),1.65 (1H,d,J] =12.0
Hz,H3b),2.47 (1H,d,J =6.4 Hz, H-5),2.37
(1H,dd,J =10.6,6.8 Hz,H-7a),1.82 (1H,d,J =
10.6 Hz, H-7b) ,4.66 (2H,d,J =15.6 Hz, H-8),
5.35 (1H,s,H9),1.24 (3H,s,H-10) ,4.37 (1H,
d,J =7.7 Hz, H-1"),2.97 (1H, m, H2'),2.98
(1H,m,H4’),3.07 (2H,m,H-3",5"),3.65 (1H,
m,H-6a),3.35 (1H,m,H-6'b),9.12 (1H,d,J =
1.5 Hz,H-2""),8.31 (1H,dt,J =7.9,1.8 Hz, H-
4" ,7.60 (1H,dd,] =7.9,4.8 Hz, H-5""),8. 84
(1H,dd,J =4.8,1.5 Hz,H-6"") ;°C NMR (DMSO,
100MHz) :8, 88.0 (C-1),85.4 (C-2),44.0 (C-3),

105.2 (C4),42.7 (C-5),70.7 (C-6),22.4 (C-
7),61.4 (C-8),100.4 (C-9),19.6 (C-10),99.1
(C-1'),73.9 (C2"),77.4 (C3"),70.3 (C4"),
77.4 (C-5"),61.7 (C6"),154.2 (C=2""),126.1
(C-3""),137.4 (C4""),124.4 (C-5"),150.6 (C-
6'"),165.1 (C-7'") . L b%d 53k i) % e
FEAR B B BB Y I REAT 25T

wEW2 HEBmAR(HE),ESI-MS m/z:495
[M + HJ]*;"H NMR (DMSO,400 MHz) :8, 2.89
(1H,d,J =18.0 Hz,H-3a),2.34 (1H,d,J =18.0
Hz,H-3b),3.04 (1H, m, H-5),3.00 (1H, m, H-
7a),2.10 (1H,d,J =10.6 Hz,H-7b) ,4.68 (2H,
m,H-8),5.02 (1H,s,H9),1.33 (3H,s, H-10),
4.45 (1H,d,J =8.0 Hz,H-1"),3.66 (1H,d,J =
11.0 Hz,H-6"a) ,3.08-3. 46 (5H,m,H-2"-6'b) ,7. 96
(2H,d,J =7.5 Hz,H2"",6""),7.55 (2H,t,] =7.5
Hz,H-3"",5""),7.68 (1H,t,J =7.0 Hz, H4""),
3.20 (3H,s,9-OMe) ;" C NMR ( DMSO,100 MHz) .
5.87.2 (C-1),86.3 (C-2),48.9 (C-3),205.7 (C-
4),47.0 (C-5),63.2(C-6),26.3 (C-7),63.2 (C-
8),106.3 (C-9),20.6 (C-10),98.9 (C-1"),73.9
(C2"),77.5 (C-3"),70.7 (C4"),77.3 (C5"),
61.7 (C-6"),130.1 (C-1""),129.7 (C2"",6"),
129.3 (C-3"",C-5""),133.9 (C4'"),166.2 (C-
7)o VLRI RS 5 Sk ok R AR — B,
%€ paeodanin B,

wEWM3 HEKmAR(HEE),ESI-MS m/z:463
[M + HJ]*;"H NMR (DMSO, 400MHz) ; §,, 2.77
(1H,m,H-3a),2.45 (1H,d,J =18.0 Hz, H-3b),
2.78 (1H, m,H-5),2.38 (1H,t,J =13.0 Hz, H-
7a),2.08 (1H,d,J =13.0,4.0 Hz, H7b),4.71
(2H,s,H-8),4.84 (1H,s,H9),1.40 (3H,s, H-
10),4.49 (1H,d,J =7.6 Hz,H-1"),3.14 (3H,s,
H-3",4",5"),3.63 (1H,d,J =10.2 Hz,H6"a),
3.43 (1H,d,J =10.2 Hz,H-6'b),7.99 (2H,d,J =
8.0 Hz,H-2"",6""),7.56 (2H,t,] =7.2 Hz,H-3"",
5'),7.68 (1H,t,J =7.2 Hz, H4'");"” C NMR
(DMSO0,100 MHz) :5, 85.2 (C-1),102.8 (C-2),
44.6 (C3),217.1 (C4),37.4 (C5),55.4 (C-
6),30.6 (C-7),62.7 (C-8),80.0 (C9),16.5 (C-
10),95.2 (C-1"),75.4 (C2"),79.5 (C-3"),70.6
(C4'),73.2 (C-5"),61.2 (C-6"),129.7 (C-1""),
129.7 (C2"",6""),129.4 (C-3"",C-5""),134.1 (C-
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4'),166.0 (C-7'") , A b %# 5 3cmk™ 2 xi B
BB BRI NATRH .

L& HEKm AR (HEE),ESI-MS m/z:523
[M + H]";'H NMR (DMSO,400MHz) : 8, 1.95
(1H,d,J =12.5 Hz,H-3a),1.67 (1H,d,J =12.5
Hz,H-3b),2.44 (1H,d,J =6.0 Hz, H-5),2.41
(1H,m,H-7a),1.70 (1H,d,J =10.6 Hz,H-7b),
4.63 (2H,d,J =12.0 Hz,H-8),5.34 (1H,s,H-9),
1.20 (3H,s,H-10),4.42 (1H,d,J =7.4 Hz, H-
1'),4.28 (1H,d,J =10.5 Hz,H-6"a) ,4.02 (1H,
dd,J =10.5,7.5 Hz,H-6'b) ,2.95-3. 18 (5H,m, H-
2'-5'),7.99 (2H,d,J =7.5 Hz,H-2"",6""),7.56
(2H,t,J =7.0 Hz,H-3"",5""),7.68 (1H,t,] =7.5
Hz,H4'"),2.01 (3H,s,H-COCH,) ;"”C NMR ( DM-
SO,100MHz) ;5. 88.1 (C-1),85.2 (C-2),44.1 (C-
3),105.1 (C4),42.7 (C-5),70.7 (C-6),22.3
(C-7),60.8 (C-8),100.5 (C9),19.4 (C-10),
99.0 (C-1'),74.0 (C2"),77.0 (C-3"),70.3 (C-
4'y,73.8 (C5"),64.0 (C-6"),130.1 (C-1""),
129.7 (C2"",6""),129.2 (C-3"",C-5""),133.9 (C-
4'), 166.2 ( C-7""), 170.6 ( COCH, ), 21.1
(COCHy) o A_E-%c¥hs 5 Scik ™ 4 18 ot i AR — %%,
S EAR G Y AT T

HEWS A (HEE),ESI-MS m/z:481
[M + HJ]*;'"H NMR (DMSO,400MHz) : §, 2.05
(1H,d,J =12.0 Hz,H-3a),1.66 (1H,d,J =12.0
Hz,H-3b),2.45 (1H,d,J =6.0 Hz, H-5),2.38
(1H,dd,J =10.6,6.5 Hz,H-7a),1.82 (1H,d,J =
10. 6 Hz,H-7b) ,4.65 (2H,d,J =12.4 Hz,H-8),
5.33 (1H,s,H9),1.25 (3H,s,H-10),4.39 (1H,
d,J =6.4 Hz,H-1"),3.66 (1H,m,H-6"a),3. 18-
3.45 (5H,m,H=2"-6'b),7.99 (2H,d,J =8.0 Hz,
H-2"",6"),7.55 (2H,t,J =7.2 Hz,H-3"",5""),
7.67 (1H,t,J] =6.8 Hz,H4'");”C NMR (DMSO,
100 MHz) :5.87.5 (C-1),85.0 (C-2),43.6 (C-3),
104.8 (C4),42.3 (C-5),70.3 (C6),22.0 (C-
7),60.5 (C-8),100.1 (C-9),19.1 (C-10),98.6
(C-1"),74.5 (C-2"),76.9 (C-3"),70.0 (C4"),
76.9 (C-5'),61.2 (C-6"),129.7 (C-1""),129.3
(C-2"",6""),128.8 (C-3"",C-5""),133.5 (C4""),
165.8 (C-7"") o LA b3 5 Scmk™® 4R 18 X 1A J A
— 3, SR E R AT

wEWe [EBA(HE),ESI-MS m/z:585

[M + HJ]*;'"H NMR (DMSO0,400 MHz) :8, 1.70
(1H,d,J =12.5 Hz,H-3a),1.56 (1H,m,H-3b),
2.39 (1H,m,H-5),2.39 (1H,m,H-7a),1.56 (1H,
m,H-7b),4.62 (2H,d,J =9.0 Hz, H-8),5.31
(1H,s,H9),1.14 (3H,s,H-10) ,4.47 (1H,d,J] =
7.5 Hz,H-1"),3.50 (1H,t,J =8.0 Hz,H6'a),
3.00-3.25 (6H,m,H-2'-6'b),7.98 (4H,d,] =7.2
Hz,H2'",6"",2""" 6""),7.56 (2H,d,J =8.0 Hz,
H-3"",5""),7.51 (2H,d,J =8.0 Hz,H3""",5"""),
7.66 (2H, m, H4'' 4""");” C NMR ( DMSO, 100
MHz) : 5. 88.1 (C-1),85.2 (C-2),43.9 (C-3),
105.0 (C4),42.6 (C-5),70.2 (C6),22.0 (C-
7),60.8 (C-8),100.4 (C9),19.4 (C-10),99.0
(C-1"),74.0 (C-2"),77.0 (C3"),70.2 (C4"),
73.8 (C-5'),64.7 (C-6"),130.2 (C-1""),129.7
(C-2"",6""),129.2 (C-3"",C-5""),133.9 (C4""),
166.2 (C-7'"),130.1 (C-1"""), 129.5 (C=2"",
6'''),129.2 (C-3""",C5"""),133.9 (C4'""),165.9
(C-7""") o At 5 ekt 4 i oo e A — %,
WSS YRR P AT 251

WwEMmT BB (FE),ESI-MS m/z:497
[M + HJ]*;"H NMR (DMSO,400 MHz) :8, 2.04
(1H,d,J =12.0 Hz,H-3a),1.64 (1H,d,J =12.5
Hz,H-3b),2.42 (1H,d,J =4.0 Hz, H-5),2.35
(1H,m,H-7a),1.80 (1H,d,J =10.4 Hz,H-7b),
4.58 (2H,s,H-8),5.29 (1H,s,H9),1.24 (3H,s,
H-10),4.39 (1H,d,J =8.0 Hz,H-1"),3.66 (1H,
d,J =11.5 Hz,H-6"a) ,2.953.17 (6H,m,H=2'-6’
b),7.84 (2H,d,J =8.0 Hz,H-2"",6"") ,6.87 (2H,
d,J =8.0 Hz, H-3"",5"");"” C NMR (DMSO, 100
MHz) : 5. 87.9 (C-1),85.4 (C2),44.1 (C-3),
105.2 (C4),42.8 (C-5),70.7 (C6),22.5 (C-
7),60.2 (C-8),100.6 (C-9),19.6 (C-10),99.1
(C-1"),74.0 (C-2"),77.4 (C3"),70.5 (C4"),
77.4 (C-5'),61.7 (C-6'),120.6 (C-1""),132.0
(C-2",6""),115.8 (C3"",C-5""),162.7(C4""),
166. 1(C-7"") o LA Mds 55 Sciik' ™ 4%l xf 18 S A
— 3OS EE Y BT

wEWSs HEME(HE),ESI-MS m/z:171
[M + H]*;"H NMR (DMSO,400 MHz) :8§, 6.92
(2H,s,H-2,6),9.31 (3H,brs,OH) ;"C NMR (DM-
S0,100 MHz) :5.121.2 (C-1),109.2 (C-2),145.9
(C-3),138.4 (C4),145.9 (C-5),109.2 (C-6),
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168. 1 (C-7) o LA b %cd5 ekt ™ a6 o Be 3 A —
B EE YR E TR

wE®M HEKmAR(HEE),ESI-MS m/z:185
[M + H]".'H NMR (DMSO0,400 MHz) :§, 6.96
(2H,s,H-2,6),3.76 (3H,s,Me),9.18 (3H, brs,
OH) ;" C NMR (DMSO0,100 MHz) :5, 119.8 (C-1),
109.0 (C-2),146.1 (C-3),138.9 (C4),146.1 (C-
5),109.0 (C-6),166.8 (C-7), LI %5
BRI T R R — B B E LA R TR
SHES

4 HRSITH

AR S EE AT RS Y.
TEAEGERAET Tl , K AL P A 25 5775 TH ]
3k 3 AR R IR B o PR B R — IR R
Iz S A B P O 2 — A
TR YIS B2 1 25 BRI P o R AR AR
— LR A PHE A T 58 AT 4 o 7 BB 26 AL 5 Y
SR B b FATRIPTFEN  HPHE R T 5 A
IS AN, RIS A 25 AT 25 R 2R AL
W SON R P AE AR W T VR R L R A AR
G R A EA R R B S

S 30k

1 Tatsumi S, Mabuchi T, Abe T, et al. Analgesic effect of ex-
tracts of Chinese medicinal herbs moutan cortex and coicis
semen on neuropathic pain in mice. Neurosci Lett ,2004,370 .
130-134.

2 Lin HC,Ding HY ,Ko FN et al. Aggregation inhibitory activi-
ty of minor acetophenones from Paeoniaspecies. Plania Med,
1999,65 :595-599.

3 Yoshikawa M, Ohta T, Kawaguchi A ,et al. Bioactive constitu-
ents of Chinese natural medicines. V. Radicalscavenging
effect of moutan cortex. (1) :absolute stereostructures of two

monoterpenes, paeonisuffone and paeonisuffal. Chem Pharm

Bull ,2000,48 :1327-1331.

10

11

13

14

Wang X, Cheng C,Sun Q,et al. Isolation and identification of
four flavonoid constituents from the flowers of Paeonia Suf-
fruticosa by high-speed counter-current chromatography. J
Chromatogr A,2005,1075:127-131.

Fan JL,Zhu WX, Kang HB, et al. Flavonoid constituents and
antioxidant capacity in flowers of different Zhongyuan tree
pennycultivars. J Funct Foods,2012 :147-157.

He HN, Zhang YC, Peng Y, et al. Monoterpene glycosides
from the seeds of Paeonia suffruticosa protect HEK 293 cells
from irradiation-induced DNA damage. Phytochemistry Leit,
2012,5.128-133.

Ding LQ,Zhao F,Chen LX et al. New monoterpeneglycosides
from Paeonia suffruticosa Andrews and theirinhibition on NO
production in LPS-induced RAW 264. 7cells. Bioorg Med
Chem Leit,2012,22.7243-7247.

Lang HY ,Li SZ,Wang HB et al. The structure of lactiflorin,
an artefact during isolation. Tetrahedron, 1990, 46, 3123-
3128.

Zhang XY (5K ). A study on the chemical constituents
of Paeonia Lactiflora Pall. Shenyang: Shenyang Pharmaceuti-
cal University ( PLFHZGFI K %) , MSe. 2001.

Wang Q (£5),Guo HZ (FRUEHL) ,Huo CH (FEKIT) et
al. Chemical constituents in root of Paeonia lactiflora. Chin
Tradit Herb Drugs (%i24) ,2007,38.972-976.

Wu SH (&/04E),Chen YW (BEA H), Yang LY (4% TR
J5), et al. Chemical constituents of Paeonia veitchii. Chin
Tradit Herb Drugs ( FH%L24) ,2008,39 :13-15.

Wang WX (E3CHE) Jiang XG (#/NH) ,Gu M (B |
et al. Study on the chemical constituents from Paeonia Lacti-
Slora. Nat Prod Res Dev ( KARF=HIfF55 5H %) ,2000,12:
37-38.

Sadtler R Lab. Sadtler Standard NMR Spectra. Philadelphia:
SadtlerRLablInc,1971,10229.

Qi SH (H4E) ,Guo JW (FEAS) ,Wu DG (RKHI) et
al. Study on the chemical constituents of Ostodes panicula-
ta. Nat Prod Res Dev ( RARF=YIHsE 51 %) ,2004, 16 .
210-212.



