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Chemical constituents from ethyl acetate extract of Paeonia rockii pollen
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Abstract: To investigate the chemical constituents of Paeonia rockii pollen. Eighteen compounds were isolated and purified
from the ethyl acetate extract of pollen by various column chromatography involving silica gel, polyamide , Sephadex LH-20 and
preparative HPLC. Their structures were identified , on the basis of modern spectroscopic data and literature data,as adenosine
(1) ,apigenin (2),limocitrin (3) ,sexangularetin (4) , quercetin (5) , limocitrin-3-8-D-glucoside (6) , sexangularetin-3-0-
y1-B-D-sophoroside (7) ,limocitrin-3-0-y1-B8-D-sophoroside(8) , paeoniflorin (9) , albiflorin (10) , oxypaeoniflorin (11) ,3-
sitosterol (12) ,gallic acid (13) ,myristic acid (14) ,linoleic acid (15) ,p-hydroxybenzaldehyde(16) ,di-N-pentyl phthalate

(17) and sucrose (18) ,respectively All of these compounds were isolated and identified from paeonia rockii pollen,of which

compounds 3,4 and 6 were isolated from the genus Paeonia for the first time.
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(4) W E 2R (5) FriE R -3-B-D-H A HEH (6) \sex-
angularetin-3-0-y1-8-D-sophoroside (7 ) | limocitrin-3-
0-y1-B-D-sophoroside (8) \ AT 25 H (9) (A7 24 N g H
(10) EALATZGHF (11) B4 B (12) (BB TR
(13) A EERR (14) SFIER (15) % ¥ B I
(16) &BFE W — %R (17) FEERE (18) , DL b Ak
B E R TR PN oy e 2], b ik
GV 3.4.6 HETNZEHEY) H oy EEH
1 (/5 #

Varian Inova-600 MHz #ZREIEPRAL(TMS NF5
L L HE 22/ A ) ;Brucker Daltonics Apex 1T %Y
(£ Varian 2\ 7)) 31260 infinity H ] 25 5 5 50K
HETEL (Agilent 22 7))  ZF-20D W54 05503
ACCILSCTT T AL RS A R DAL 22 7] ) 5 Sephadex LH-
20( [E GE A7) ; BBEM (100 ~200 H , b 50 2
DA IR A S E BT Ak 2 35 2 A
(5 By HEPEAL T ) s 1R 4 o 2 A 4l

S T S BEAL P AEH T 2017 £ 5 R A
WX AP, AR (BR AR5 20170501 )
28 22 ML PHRE 20T 8 vl BV e e P AR IS 2
Paeonia rockii (S. G. Haw et L. A. Lauener) T. Hong
et J.J. Li,
2 BEEHE

SEREHFHER) 800 g, I 8 fiF it 70% 2B
IR 3 0,2 /R, i 0K, G I F = AR IO, 98T
W R TR RIRTE 182 g, HARB HCT KD
Sk LR R E T BRIR R, AR IO )
PR 4 2 T AR A IR (80 g) LR TR
WPy (52 ¢) IETBEAEICY) (50 g) o A7 kA Y
FE TR & B E , E T B BT —
AT H R M BRSO GYIN e A
LR CTEHE R 2Rk AT R B, — 5 W - TP AR
(100 :0—0:100) BEEEPEML, 28 TLC #4501, 15
N7 AW Frs. 1 ~7, Fr.2 (10 g) ZRERA A5
JENT A - LR CRIRFR (300 110 1) BREEBEIBE
28 TLC K5 345 2 10 i Frs. 2-1 ~2-10, Fr.
2-3(1 @) W hr kAL 2T, Al - £ TR SRR 5
(12:150: 1) BB REVEIAG 2 3 U Frs. 2-3-1 ~2-
3-3, Fr.2-3-2(100 mg) £ 2 & ik AT 15 246 &9
15(10 mg) F114(8 mg) , Fr.2-5(50 mg) i fiy ik —
AEERAHME Y 16(8 m) . Fr.2-8 (1 g) it
TERSAEJZ AT, A g - DU ERAA 2R (300 110 1) B HEUE
a5 5 N Ay Frs. 2-8-1 ~2-8-5, Fr. 2-8-3 (20

mg) £ 7 Z H A5 A bS5 12 (10 mg) , Fr.2-
10(50 mg) & Sephadex LH-20 3 {4 5P (& 45 -H
B 10 1) Aifbfs G 17 (10 mg) . Fr.3(5 g)
LRERCHEEHT, - AR (200 1-0:1) BREE
PEM, 28 TLC % I & Jf, 13 23 4y Fr. 3-1 ~ Fr. 3-
10, Fr.3-5(10 mg) &R H HE M EW 2(5
mg) , Fr.3-8 (50 mg) Jii /34 Sephadex LH-20 434
TR (G- 10 1) &R alifb ), 18k 64 3(5
mg) 4(8 mg) F15(6 mg) ., Fr.4(6.2 g) ZHERHZE
Br, AP BE-H AR R (100 10 1) BREEVE, 22
TLC #0043, 15 B3 4y Fr. 4-1 ~ Fr. 4-10, Fr. 4-8
(15 mg) il &l E 45 s 64 18 (7 mg) .
Fr.4-5(2.0 g) ZRMEMAE)ZAT, P EH-H AR R (10
S1) SEREVENL, A5 13 28 Sephadex LH-20 43 A i
VEMR () 15459 6(8 mg) . Fr.5 (6.4 g) &
FERCAE)ZAT, A - BEAR &R (10: 110 1) B EE
el , 28 TLC &5 Jf, A3 234 Fr. 5-1 ~ Fr. 5-5,
Fr.5-3(30 mg) &l & W AH ( 2 E-1% W R K 15+
85) /32L& 7(10 mg) F18(5 mg), Fr.6(3.0
g) 48 2 il 2% W2 {013 )2 Sephadex LH-20 €8, 3%
VERCHPEE) , 654 9(8 m) (10(5 mg) F1 11(6
mg) . Fr.7(1.0 g) %3t Sephadex LH-20 & 43 1k
L EE) 184659 1(4 mg) F113(6 mg) .
3 FEHERE

L&MW1 HE¥R(CHOH) ; HR-ESI-MS : m/
2268.103 6 [M + H] ", #f & HARX 70 F i &2
267,43 FxH C,H,;N,0,;'H NMR (600 MHz, DM-
S0-d,)5:8.12(1H,s,H-2) ,8.34(1H,s,H-8) ,7. 37
(2H,s,NH,),5.87(1H,d,J =6.3 Hz H-1'),5.47
(1H,d,J=4.0 Hz,0H-5') ,5.46(1H,d,J =3.0 Hz,
OH-2"),3.65(2H, m,H-5"),5.21 (1H,d, J =4.6
Hz,OH-3") ,4.61 (1H,dd,J =5.9,6.3 Hz, H2'),
4.20(1H,dd,J =5.0,3.3 Hz,H-3") ,4. 11 (1H,q, ]
=3.3 Hz,H4');"” C NMR (150 MHz, DMSO-d, ) §:
61.7(C-5"),70.6(C-3"),85.9(C4"),87.9(C-1"),
119.3(C-5),139.9(C-8),149.0(C4),152.4(C-
2),156.1(C-6), L b%rde 5 3cik'™ xf b kA —
B, W ARG Y R R (adenosine )

wEW2 KR (CH,0H) ;HR-ESI-MS . m/
2271.071 7 [M + H] ", 8 & HARX 70 F B & 0
270,43 ¥k CsH,,0,;'H NMR (600 MHz, DMSO-
dg)8:12.96(1H,s,5-0H) ,7.93 (2H,d,J =9. 0 Hz,
H-2",6"),6.92(2H,d,J =9.0 Hz,H-3',5"),6.78
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(1H,s,H-3),6.47(1H,d,J =2.1 Hz, H-8),6.18
(1H,d,J =2.1 Hz,H-6) ;" C NMR (150 MHz, DM-
SO-dy) 8:94.0 (C-8),98.8(C-6),102.8 (C-3),
103.6(C-10),115.9(C-3",5"),121.1(C-1"),128.5
(C-2",6"),157.3(C-9),161.2(C4"),161.4(C-5),
163.7(C-7),164.2(C2),181.7(C4) . Dk I %4
HCHR Y X AR — B, B E AL S W N R R
(apigenin)

Ew3 EEHR(CH,0H) ;HR-ESI-MS . m/
23471110 [M + H] ' & HAHN 0 TN
346, 4y + 3 F C, H, Og;'H NMR (600 MHz,
CD,0D)§:6.25(1H,s,H6),7.95(1H,d,J =1.9
Hz,H-2'),6.96(1H,d,J=8.4 Hz,H-5") ,7.83(1H,
dd,J=8.4,1.9 Hz,H-6") ,3.94(6H,s,3'-OCH, , 8-
OCH,) ;"”C NMR(150 MHz,CD,0D)§:116.5(C-3),
177.7(C4),156.4(C-7),156.1(C-5),137.6 (C-
3),99.6(C-6),150.3(C9),129. 1(C-8),104.7(C-
10),156.0(C-2),124.4(C-1") ,147.8(C-3"),123. 1
(C-6"),112.4(C2"),150.1(C4"),116.5(C-5"),
62.0(8-0CH, ) ,56.5 (3'-0CH, ), VI ¥4t 5%
BRLC X AR — B, WO B A R R (i
mocitrin) .

LEW 4 HAAE RS (CH,0H) ; HR-ESI-
MS.m/z317.1329 [M + H] * | # & HARX 0 F i i
316, /» Xk C, H, O,;'H NMR (600 MHz,
CD,COCD,)8:8.21 (2H,d, J =9.0 Hz, H2',6"),
3.32(3H,0CH,) ,6.31 (1H,s,H-6),7.05(2H,d, ]
=9.0 Hz,H-3",5") ;" C NMR (150 MHz,CD,COCD,)§:
146.9(C-2),136.7(C-3),176.8(C4),157.2(C-
5),99.1(C-6),157.4(C-7),128.6(C-8),149.7(C-
9),104.1(C-10),123.5(C-1"),130.4 (C-2",6"),
116.4(C-3",5"),160.2(C4"),61.8(8-OCH,) , Lk
B S SOk R AR — B, MO AL A R
8- & AL 1L Z51) ( 8-methoxykaempferol )

wEWS wEKA(CH,OH) ; HR-ESI-MS . m/
2303. 1149 [M + H] ", #fi & HAH X 4> 7 B
302,473k C,sH,,0,;'H NMR (400 MHz, DMSO-
dg)8:6.20(1H,d,J=2.0 Hz,H-6) ,6.41(1H,d,J] =
2.1 Hz,H-8),6.88(1H,d,J =8.4 Hz,H5"),7.56
(1H,q,J =2.2,8.5 Hz,H-6") ,7.68 (1H,d,J =2.2
Hz,H-2'),9.31 (1H,s,4'-OH),9.60 (1H, s, 3'-
OH),10.79(1H,s,7-OH) ,12.50(H,s,5-0H) ;" C

NMR ( 100 MHz, DMSO-d, ) §:176.3 (C4) , 164. 39
(C-7),161.2 (C-5),156.6 (C9),148.1 (C4"),
147.2(C-2),145.5(C-3"),136.1(C-3),122.4 (C-
1'),120.4 (C6"), 116.0 (C-5"), 115.5 (C2"),
103.4(C-10),98.6(C-6),93.8(C-8), LU I ¥i¥i 5
SR e e AR — B, i A W i e R
( quercetin)

wEW6 EEHA(CH,OH) ; HR-ESI-MS . m/
2509.126 7 [M + H] ", % & H AR X 73 F o &2
508,43 F3 2k C,H,,0,;'H NMR (600 MHz, DMSO-
dg)8:12.27(1H,s,5-0H) ,7.96(1H,d,J =2.0 Hz,
H-2"),7.51 (1H,dd, J =6.5,2.0 Hz, H6') ,6.94
(1H,d,J =6.5 Hz,H-5") ,6.27(1H,s,H-6),5.57
(1H,d,J =7.5 Hz,H-1""),3.83(3H,s,3'-0CH, ) ,
3.80(3H, s, 8-0CH,) ;" C NMR (150 MHz, DMSO-
dy)8:177.4(C4),155.9(C-5),157.5(C-7),156. 1
(C2),148.5(C9),132.9(C-3),127.5(C-8),
103.5(C-10),99.1(C-6),149.5(C4"),146.9( C-
3'),121.9 (C-6"), 121.2 (C-1"), 115.3 ( C-5"),
113.3(C-2"),100.9(C-1""),77.5(C-5"") ,76. 4 ( C-
3'7),74.3(C2""), 69.8(C4'"),65.0(C-6""),60.9
(8-0CH,),55.58 (3'-OCH, ) , DL I ¥ 5 e k'™
X HEEEA— 3, O AL G W) i i R -3-6-D-
% B (limocitrin-3-B8-D-glucoside ) ,

wEWT EEHA(CH,OH) ; HR-ESI-MS . m/
2641.170 7 [M + H] ", B @ HAH XS 0 7 i & A
640,43 13k CxH,, 0., ;' H NMR (600 MHz, DMSO-
dy)8:8.07(2H,d, ] =9.0 Hz,H2",6"),6.95(2H,
d,J] =9.0 Hz, H-3',5") ,6.19 (1H, s, H6),5.73
(1H,d,J=7.5 Hz,H-1"") ,4.63(1H,d,J =8.0 Hz,
H-1"""),3.86(3H,s,0CH,) ,5.57 ~2.51 (m,sopho-
rosyl) ;> C NMR (150 MHz, DMSO-d, ) 8:177.7 ( C-
4),160.4 (C4'),156.5(C2,7),155.3(C5),
148.9(C9),133.1(C-3),131.1(C-2",6),127.6
(C-8), 121.6(C-1"),115.8 (C-3",5"),104.5 ( C-
1""),103.0(C-10) ,99.7(C-6) ,98.5(C-1""), 82.8
(C-2""),77.9(C-5""),77.5(C-5""") ,77.0(C-3""") ,
74.8(C2"""),70.1(C-3""), 70.0 (C4'""),61.2
(C-6""),61.1(0CH,),60.9(C-6""), LI I%¥t5
SCHRY R A — B S E A A N 5,7 4=
¥ -8 - FH 48 5 B ] BE-3 - O-B-D - BE 11 ( sexangulare-
tin-3-0-y1 -B-D-sophorosi-de )

wEWS WOk K ; HR-ESI-MS: m/z 671. 181



Vol. 31 FHEA SRS IEN LR BRI ALAL 2 LA 5T 1915

0 [M+H]", #E Aok 670,45 FXh
Cyp Hy, O :"H NMR (600 MHz, DMSO-d, ) &: 7. 79
(1H,d,J=2.0 Hz,H-2"),7.61(1H,dd,J =9.0,2.0
Hz,H-6'),6.91(1H,d,J =9.0 Hz,H-5") ,6.25(1H,
s,H6),5.73(1H,d,J=7.5 Hz,H-1"") ,4.61 (1H,
d,J=8.0 Hz,H-1"""),3.82(3H,s,3’-0CH, ) ,3.73
(3H,s,8-0CH,),5.33 ~2.51 (m, sophorosyl ) ;" C
NMR (150 MHz, DMSO-d,)8:177.4 (C4),156.6
(C-7),155.8 (C-5),149.3 (C9),133.0 (C-3),
99.8(C-6),155.8(C-2),123.3(C-8),102.4 (C-
10),122.2 (C-1'), 112.6 (C2"), 123.3 (C6"),
115.2(C-5"),147.3(C-3") ,148.8(C4") ,104.5(C-
1'""),98.5(C-1""),79.9(C-2"") ,77.9(C-5"") ,77.4
(C5"""),76.3 (C3""),74.8 (C2"""),69.5 (C-
3'),69.3(C4"""),61.2(C-6""),61.1(8-0CH,),
55.8(3'-0CH,),60.9(C-6""") . LI I %415 ik’
it AR — B, B AL AR limocitrin-3-0-y1 -
B-D-sophoroside ,

&M HEILTIEH A (CHOH); ESI-
MS:m/z 481 [M + H] " & HARX 43 F F & o0
480, 4% F 3 K C, Hy O,,3'H NMR (600 MHz,
CD,0D)§:8.07(2H,d,J =7.5 Hz,H-2"",6"") ,7.63
(1H,t,/=7.5 Hz,H4'") 7.51 (2H,t ,J =7.5 Hz,
H3'",5""),5.44 (1H,s,H9) ,4.78 (1H,d, ] =4.0
Hz,H-8),4.55(1H,d,J=7.5 Hz,H-1"),3.85 (1H,
d,J=11.5 Hz,H-6'8) ,2.59 (1H,d,J =7.0 Hz, H-
5),2.52(1H,dd, J =7.0,11.0 Hz, H-78),2.22
(1H,d,J=12.5 Hz,H-38),1.98(1H,d,J =7.0 Hz,
H-7a), 1.84(1H,d,J =7.5 Hz,H3a),1.38 (3H,
s,H-10) ;"*C NMR (150 MHz, CD,0D)§:168.0( C-
7'),134.4 (C4""),131.2 (C-1""), 130.6 ( C2"",
6''),129.6(C-3"",5""), 106.3(C4),102.3(C9),
100.2(C-1'),89.3(C-1),87.2(C-2),77.9(C-3",
5'),75.0(C2"),72.2(C-6),71.7(C4") ,62.9(C-
6'),61.7(C8),44.5(C-3),43.9 (C-5),23.4(C-
7),19.5(C-10) o PA_E-%od 545 Scmk " % e A —
B, W% B Z AL A W 5 251 (paeoniflorin)

LEW10  F (kK (CH,OH) ; ESI-MS; m/z
481 [M +H] ", B HARXH 4> T B it 480, 4> T
4 CHy O, ;'H NMR (600 MHz,CD,0D)§:2. 41
(2H,dd,J =6.6,15.0 Hz, H-38) ,2.07(1H,d, J =
15.0 Hz, H-3a) ,4.28 (1H,dd, J =4.0,5.0 Hz, H-
4),2.93(1H,t,J =5.0 Hz,H-5),2.05(1H,d, J =

10. 8 Hz,H-7a) ,2.81(1H,dd,J =6.5,10. 8 Hz, H-
78) ,4.80(1H,d,J =12.0 Hz,H-8a) ,4. 68 (1H,d,J
=12.0 Hz,H-88),1.53(3H,s,H-10) ,4.54(1H,d,
J=7.8 Hz,H-1"),3.20 ~3.32(4H, m,H-2",3" 4',
5'),3.61 (1H,dd,J =5.4,12.0 Hz,H6'«),3. 85
(1H,d,J=12.0 Hz,H-6'B8),8.08(2H,dd,J =1.0,
7.0 Hz,H-2"",6""),7.49 (2H,t,J =6.5 Hz, H3',
5'),7.62 (1H,m,J=1.0,6.0 Hz,H4'") ;" C NMR
(150 MHz, CD,0D ) §:177.9(C-9),168.0(C-7""),
134.3(C4""),131.3 (C-1""),130.7 (C=2"",6""),
129.6(C-3"",5""),100. 1 (C-1"),93.4(C-2),86.9
(C-1),78.1(C-3"),78.1(C-5"),74.9(C=2"),71.7
(C4'),68.4(C4),62.0(C-8),62.8(C-6"),56.9
(C-6),41.7(C-3),41.7(C-5),28.5(C-7) ,20.5(C-
10) o DA 5 S0m ) b AR — B, di s %
A YN~ BE H (albiflorin)

LEWw11 AR (CH,0H) ; ESI-MS:m/z
497 [M +H] " #f HARX 3 Bk 496, 3 =X
5 C,sHy O, 3"H NM R (600 MHz, DMSO-d, ) §:2. 19
(1H,d,J =12.5 Hz, H-3B),1.83(1H,d,J =12.5
Hz,H-30),2.49(1H,dd,J =7.0,11.0 Hz, H-78),
1.95(1H,d,J =11.0 Hz,H-7a) ,4.76 (2H,d, J =
2.5 Hz,H-8),5.42(1H,s,H9), 1.41 (3H, s, H-
10) ,4.54(1H,d,J=7.5 Hz,H-1") ,3.84(1H,d,J =
12.0 Hz, H-6'B),8.05(2H,d, J =9.0 Hz, H2"",
6'"),7.01(2H,d,J =9.0 Hz,H3"",5"") ;" C NMR
(150 MHz, DMSO-d, ) 8:87.9 (C-1),85.8(C-2),
43.1(C-3),104.9(C4),42.5(C-5),70.8(C-6),
22.0(C-7),60.2(C-8),100.9(C9),18.1(C-10),
98.8(C-1"),72.5 (C2"),73.6 (C-3"),70.3 (C-
4'),76.6(C-5"),61.5(C-6"),120.6(C-1""),133.0
(C2",6"),116.7 (C-3"",5"),162.7 (C4""),
166.6(C-7"") o LI -4 5 ekt ™ % He A — 3,
W8 2B W) R B AEAT 25 (oxypaeoniflora)

wEWI12 P as RS54 (CHCL ) ; HR-ESI-
MS.m/z 413.340 6 [ M-H] ", % 5 AR %43+ o
414, 4y 5Lk C,Hy,y O ;'H NMR (600 MHz,
CDCL,)6:0.67 (3H,s, H-18),1.00 (3H,s, H-19),
0.92(3H,d,J =6.8 Hz,H-21),3.53(1H, m,H-3),
5.36(1H, m,H-6);"C NMR (150 MHz, CDCI,)§:
11.8(C-18),11.9(C-29),18.8(C-21), 19.0(C-
26),19.4(C27),19.8(C-19),21.1(C-11),23.0
(C-28),24.2(C-15),26.0(C-23),28.2(C-16),
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29.1(C-25),45.8(C-24),31.8(C-2),31.9(C-8),
31.4(C-7),33.9(C-22),36.1(C-20),36.5(C-1),
37.2(C-10),39. 8(C-12) ,42.3(C-13),45.8(C4),
50.1(C-9),56.0(C-14),56.7(C-17),71.8(C-3),
121.7 (C-6) ,140.9 (C-5) . Lk -%odf 53k xf
A3, O 8 A G Wl B-4 (5 B ( B-sitos-
terol )

w&EW 13 [Esh i (CH,0H) ; ESI-MS: m/z
171 [M +H] " #fiE HAEX 43 F i 170, 73X
% C,H,O;'H NMR (400 MHz, DMSO-d, ) §: 6.92
(2H,s,H-2,6),8.82(1H,s,4-0H) ,9. 19(2H, s, 3-
OH,5-0H),12.23 (1H,s, COOH) ;" C NMR (100
MHz, DMSO-d, ) §:167.9 (C-7),145.8 (C-3,5),
138.4(C4),120.8(C-1),109.1(C-2), Dk I %4
ek A B R E RS N R TR
(gallic acid) ,,

w&Ww14 kK (CH,0H) ; ESI-MS: m/z
228 [M] ", oo HARXT 73+ it hy 228, 70+
C,,H,,0,;"H NMR (600 MHz,CDCl,)5:0.88(3H,t,
J=7.2 Hz,H-14) ,1.62(2H, m,H-3) ,2. 36 (2H, 1,
H-2),1.25 ~1.34 (20H,m,H4 ~ H-13) ;" C NMR
(150 MHz,CDCL, )§:180.2(C-1),34.0(C-2),31.9
(C-12),22.6(C-13),14.0(C-14),29.0 ~29.6 (C4
~C11) o DAl %ds 45 5okt o He A — 2%, e %
TEIXAL G W) R R 25 R (myristic acid)

& 15 RiE R, ESIMS: m/z
279 [M-H]", #fi g HAHXS 40+ B o 280, 43+ =X
1 C, Hy, 0,3"H NMR (600 MHz, CDCL, ), §: 5. 37
(4H,m,H9,10,12,13),2.76 (2H, m, H-11),2.36
(2H,t,J =7.4 Hz,H2),2.05(4H, m, H-8,14),
1.63 (2H,m,H-3),1.30 ~1.38 (14H, m,H4 ~ 7,
H-15 ~17),0.89 (3H,t,J =7.0 Hz, H-18);" C
NMR (150 MHz,CDCl,)8:179.6(C-1),33.2(C-2),
24.6(C3),29.0 ~29.7(C4 ~7),27.6(C8),
130.1(C-9),128.0(C-10),25.6 (C-11),129.9( C-
12),127.9(C-13),27.1(C-14) ,29.5(C-15) ,32.5
(C-16),22.5(C-17),14.0(C-18) , VI I ¥¥ 53¢
BRL 0] AR — B, e A A W S SR (Lin-
oleic acid) ,

wEWw16 HstE; ESI-MS: m/z 123 [M +
H]", 8 A X4+ B & b 122, 48+
C,H,0,;'H NMR (600 MHz, CD,COCD,) §:9.75
(1H,s,CHO),7.82(2H,d,J =8.6 Hz,H-2,6) ,7. 02

(2H,d,J =8.6 Hz,H-3,5);” C NMR (150 MHz,
CD,COCD,) 8:191.1 (CHO), 163.8 (C4), 132.7
(C2,6),130.4(C-1),116.6(C-3,5), A LIRS
SCHRM® o b SEAR — B, B 8 1AL B ) X R
FF i ( p-hydroxybenzaldehyde )

HEW 17T TEEYWNKA; ESI-MS: m/z
307 [M+H] ", #iE HARX > BiiE ol 306, 735
2% €, Hy, 0,;'H NMR (600 MHz, CDCL, ) 8:7. 71
(2H,dd,J=3.2,5.6 Hz,H-3,6),7.53(2H,dd,J =
3.2,5.6 Hz,H4,5).,4.30(4H,t,] =6.8 Hz ,H-8,
8) 1.45(4H,m H-10,10"),1.72(4H,m,H9.,9') ,
1.25(4H,s, H-11,11"),0.95 (6H,t,J = 7.2 Hz, H-
12,12') ;% C NMR (150 MHz, CDCL,)8:132.3 (C-1,
2),128.8 (C-3,6),130.9(C4,5),167.7 (C-7,
7'),65.6 (C-8,8"),30.6(C9,9'),29.7 (C-10,
10),19.2 (C-11,117) ,13.7(C-12,12") . L I Hcd
ICHR T H A B S A A N AR
FA i — 118 ( di-n-pentyl phthalate ) .

HEW 18 TofiE PR MK (CH,0H) ; ESI-
MS:m/z365 [ M + Nal™, 5 HAHXS 73 B
342, 4 TR H C, Hy 0,;'H NMR (600 MHz,
CD,0D)5:5.40(1H,d,J =4.0 Hz,H-1) ,4. 12(1H,
d,/=8.8 Hz,H-3") ,4.05(1H,d,J=8.6 Hz,H4"),
3.84 (1H,m,H-5'),3.76 (5H, m,H4,6,6") ,3.71
(1H,1,] =9.6 Hz, H3),3.66 (2H,s, H-1') ,3.59
(IH,m,H=2),3.44 (1H,t,J =9.5 Hz,H-5);"C
NMR (150 MHz,CD,0D)8:93.6(C-1),73.2(C-2),
74.4(C3),71.4(C4),75.7(C-5).63.3(C-6),
64.1(C-1"),105.3(C2"),83.8(C-3"),79.4 (C-
4') ,74.7(C5"),62.2(C6") . L I % 5ok
Xf FEREA — 2, MU e A5 R FERE (sucrose) .

4 FER5TR

AN EBEAENS T0% 2 T4 B 1 2. 1R 2. T8
WAL B AR5 18 MG, U5 K8 R 26 | s
I AP B I B LA S H A  Hoh ot
B2 o> EE TR R AR 8- A I %
Py il f2 2 | limocitrin-3-8-D-glucoside , sexangularetin-
3-0-y1-B-D-sophoroside | limocitrin-3-0-y1-8-D-sopho-
roside ; SCHRAGE , RIRRIFET3 2= B A B Bt
AL BURTE PUE R PR PO R RIS 2
FREGERRETE Mt R A AL PUREE PR A
FH 740 B A0 3h 4 S g v AT LARIRIA ST IF O L
ili B CE BRI 2 RGP o B
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ST AT R R AT G BTz
PTG E , UATEGH AT IR (AT VRS2
T B B AT BT BT ARG Y S g 4 i 3
PSR I AR B 26 KU P 56 R R B B A
7 AT LU PR AT G
AR LAy TR P 2, HgRIVE RN, 2 IR
{8 H 252 FICHE . W1 T W 45t £ fa
MRIRZHRAEY), BA SR Sl SO PR
HAEL P A YIEE WA — Pl I B 2 R i
FNR TR , EA B O i 1787 A2 28 1M V008 BF | 0 2%
R TN A T R B R AR I T A A
FH s ) B By B-4 15 1 LA AT B A= ) 2
PEFIY) A2 o B 55 22 b iy B B8 254l v, B
APUEAL B B B I T | R 0L 5 A Y
DL R R X s S Wk 2 BA A E, R
U PHER TR AR M T 2%,

XUER BRI 1 2 o g AT 245 T b — A AR AR R
93, Z AT AR, BA Tz B A i 1, K
TR AR B i b S ) ] T SR e PRy 1 5 e
E i 5 #5254 5 sexangularetin-3-0-y1 -B-D-sophoros-
ide \limocitrin-3-0-y1-B-D-sophoroside B E R\ gt
7525 ( Paeonia tenuifolia L. ) HELS /354530 2 1>
B 2K A, A5 I BE 4 T Paeonia
rockii AEKY X BEAS B EAT, WA AT 24 SR A A 1) 5%
e

S7%5 3Lk
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