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Chemical constituents from anti-inflammatory and analgesic active fraction of
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Abstract: Objective To study the chemical constituents from anti-inflammatory and analgesic active fraction (ARF) of Gaultheria
leucocarpa var. yunnanensis. Methods The compounds were isolated and purified by various techniques of column chromatography,
and their structures were determined according to physicochemical properties and spectral analyses. Results = Sixteen compounds were
obtained and identified as methyl salicylate 2-O-B-D-glucopyranoside (1), gaultherin (2), MSTG-A (3), MSTG-B (4),
ethyl-O-B-D-xylopyranoside (5), ethyl-O-B-D-xylopyranosyl (1—6)-O-p-D-glucopyranoside (6), methyl-O-B-D-xylopyranosyl
(1—6)-O-B-D-glucopyranoside (7), roseoside (8), paeoniflorin (9), vanillic acid (10), 2,5-dihydroxybenzoic acid (11),
3,4-dimethoxycinnamic acid (12), ferulic acid (13), chlorogenic acid (14), 4-hydroxy-2,6-dimethoxyphenol-O-f-D-glucopyranoside
(15), and 3-methoxyl-1H-pyrrole (16). Conclusion Compounds 5—9, 12, 15, and 16 are obtained from this plant and compound
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7 is isolated from the plants of genus Gaultheria Kalm ex L. for the first time. Compounds 8, 9, 12, and 15 are obtained from family

Ericaceae for the first time.

Key words: Gaultheria leucocarpa var. yunnanensis (Franch.) T. Z. Hsu & R. C. Fang; methyl salicylate glycosides; monoterpene

glycosides; methyl-O-B-D-xylopyranosyl (1—6)-O-p-D-glucopyranoside; roseoside; paeoniflorin

FORZE F 2R N FERSTERL (Ericaceae) I ERME
J& Gaultheria Kalm ex L. fH#)JE A%k Gaultheria
leucocarpa var. yunnanensis (Franch.) T. Z. Hsu & R.
C. Fang MIF Rl R, 1HET I (1459
) (ERATLY, (2 REFH) (R E REZ L)
WA IR, GRXBRIE. ERMEE 75 ML
M= AR P, W3R PR B R R AP R
SRS DR 2 TR T NIRRT %, ARE
ZHREWL 2 —1) “TFilie” Bl gAML
HIF 9T 2 IR BRI A 2 1 R A B I R
T KR R 2R, AR AN
A, AN AES R AW it
FIERZ M o> B915 31 46 ME2ERUY, H, 32
AN MARES 73 AT R, XA B PIR . B
G2 METHRTEE . ARSI R HAH A FEIE R 30% &
P e WAL B BT R BURIE AL (ARFY BIHTA
BURAIE B 5R T el o), Rk, SRS
RLRIBTR BT, T4 J5 5635V I BR 25 1 5T &R
A AR A = o gtk — 20 ) W) H 245 250 B 2
NAZZTIAWIT R A S BEAR Y AN SEE6 0 E 2R
30% LEFHRALHEAT T WIB AL S By b AL, Loy g
E 16 MEEY), HAKkKmRTEEEERUEY 4
A KBRS -2-O-B-D- I IR 3 25 B HF - Cmethyl
salicylate 2-O-B-D-glucopyranoside, 1). & 4t
(gaultherin, 2). 7KA%2 H fis-2-O-B-D- ML i A K 5
(1—>2) [O-B-D- Mtk i A K 2 (1 — 6)]-O-B-D- Ak Wi i %
P (MSTG-A, 3). 7Kg H Fig-2-O-B-D- itk e i
HIWEHE(1—2) [O-B-D-MLi AHELE (1—6)]-0-B-D-Ht
R ETFEE (MSTG-B, 4); BEHZBILEY 3 1
Z, % -O-B-D- It IRg A # #  ethyl-O-B-D-xylopyra-
noside, 5). Z3&-O-p-D-MtIEAME S (1—6)-0-B-D-
I i 2 2 B EF - [ethyl-O-B-D-xylopyranosyl (1— 6)-O-
B-D-glucopyranoside, 6] Ff 3&-O-B-D- kg A< % it
(1—6)-O-B-D-ML M & B FF [methyl-O-B-D-xylopyra-
nosyl (1—6)-O-B-D-glucopyranoside, 7]; ik
e 2 Ay KFEHEL (roseoside, 8). AjZGH
(paeoniflorin, 9); KHERENMEY 5 1 FHEK
Cvanillic acid, 10). 25- ~ ¥ FEFK R (25-

dihydroxybenzoic acid, 11). 3,4- — FF 4 JE A H: R
(3,4-dimethoxycinnamic acid, 12). Fi%EER (ferulic
acid, 13). ZtJ5fZ (chlorogenic acid, 14); H:Ah3%
JRAy 2 N A-FRHE-2,6-  H A S 2R AL -O-B-D- ML I
% B AF C 4-hydroxy-2,6-dimethoxyphenol-O-B-D-
glucopyranoside, 15) Al 3- F 4 B -1H-ME g (3-
methoxyl-1H-pyrrole, 16). A1, {b&4) 5~9. 12,
15, 16 & EH XM EAGR, (&7 NE
RNE B B Y R3], a8, 9. 12,
15 2 IRMALESERHEY) By B3 ZERFEE
THEESAERHE A B R, 6P E BRA) o 2 A
PR TR A S HE A .
1 UBE5H
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1.2 ##

10% HoSO4 . BEE AN 2977 H IS - 1 B R VA TR
(¥ (P EZGH) 2015 AR, BHFD; HRH
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=252 A F]); Sephadex LH-20 (18~110 pum, i
#t Pharmacia A7) ); AB-8 T ACFLWL PB4 fig Gzl
KRR AR AED; #Z2AE AR G
(F BT .
1.3 ##t

E BT 20134E 10 AKX A = E Kk E
X, EH Al T A R 24 K 2 o 24 B R R R B
E NS IE R (Ericaceae) H ¥ )& Gaultheria
Kalm ex L. fE#7H A ¥k Gaultheria leucocarpa var.
yunnanensis (Franch.) T. Z. Hsu & R. C. Fang )T
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2 EESENE

E AR TG E3E 5 25 kg, L 30% 2% 14
EE IR 3 WK, BRR 2 h, A IFUETL U R
W, fHEIRE 2.5 kg. KRB Z AB-8 K AL BH#
fE, K¥E 1AM GERRDN 24 L), 7%,
F 35% CBEGEINE 1 AR, RSy, RIS 7
il %% 73T A BRI ARFLE,

¥ ARF TR E (495 g) 4 AB-8 KFLILH
PEREAE (it CGREARRN 10 L), K8k 1 ANFEEAERRR,
KERAL (Fr. 15 A 35% LEEet 1 MR,
73 35%AL (Fr.2). Fr.1 THIRE (489) LRl
FEEESE, J-HEE (4:1-3:1-2: 11
1—0: 1) BEEVEN, B3 20 H MCI-Gel
CHP. Sephadex LH-20. AB-8 A FLIK B fig 2 30k}
BT R EFEORE S B RERE R ISR, R
e F S5-I B A S - B K SE R G, 2 ilAs 24k
AW5(19mg). 6(17 mg). 7(23 mg). 16 (12 mg).
¥ Fr. 2 #4015 kg) SrERAE S5, S&15-
g (3:1—-2:1—1:1—-0:1) BAEEH, 75
B3 (%5 Fl MCI-Gel CHP. R IR & ORI T I 2
PS> B RERR I AL, RIS 15 -
IS RS, 4 AR 2AY 1(21 mg). 2(25 mg).
3 (39mg). 4 (22mg). 8 (27 mg). 9 (18 mg).
10 (32 mg)-~ 11 (18 mg)~ 12 (21 mg). 13 (27 mg)-
14 (10 mg). 15 (5mg).
3 HHMERE

&Y 1: RS A CHEED . ESI-MS m/z: 313.2
[M—H]": H-NMR (500 MHz, CDs0D) 6: 7.70 (1H,
dd, J = 8.0, 1.5 Hz, H-6), 7.48 (1H, m, H-5), 7.34 (1H,
d, J = 8.5 Hz, H-3), 7.07 (1H, td, J = 8.0, 1.0 Hz, H-4),
4.83 (1H, d, J = 6.0 Hz, H-1"), 3.86 (1H, d, J = 12.0
Hz, H-6'b), 3.84 (1H, d, J = 12.0 Hz, H-6'a), 3.83 (3H,
s, OCH3); *C-NMR (125 MHz, CD30D) ¢: 168.6 (s,
C-7), 158.8 (s, C-2), 135.1 (d, C-4), 132.1 (d, C-6),
123.7 (d, C-5), 122.4 (s, C-1), 119.0 (d, C-3), 104.0
(d, C-1"), 78.5 (d, C-5"), 77.5 (d, C-3"), 75.0 (d,
C-2), 71.2 (d, C-4"), 62.5 (t, C-6"), 52.8 (q, OCH3).
DL b3 0% b 5 sc ko th g, AR SRR
—3, MERNEY 1 KR TS 2-0-p-D-nit
WRe ] 260 B o

&) 2: FHR &K CFREED . ESI-MS m/z: 469.3
[M+Na]*; *H-NMR (500 MHz, CD30D) §: 7.70 (1H,
dd, J=7.5, 1.5 Hz, H-6), 7.51 (1H, m, H-4), 7.39 (1H,

d, J = 8.0 Hz, H-3), 7.06 (1H, m, H-5), 4.81 (1H, d,
J=75Hz, H-1'), 427 (1H, d, J = 7.5 Hz, H-1"), 3.83
(3H, s, OCH3); ®C-NMR (125 MHz, CDs;OD) §¢:
168.5 (s, C-7), 158.6 (s, C-2), 135.4 (d, C-4), 132.0 (d,
C-6), 123.7 (d, C-5), 122.3 (s, C-1), 119.2 (d, C-3),
105.5 (d, C-1"), 103.9 (d, C-1"), 77.7 (d, C-2"), 77.6 (d,
C-3"), 77.4 (d, C-4"), 75.0 (d, C-5"), 74.9 (t, C-6'), 71.3
(d, C-2"), 71.2 (d, C-3"), 69.9 (d, C-4"), 66.9 (t, C-5"),
52.8 (0, OCHa). LA I3 i i 48 5 Sk s L,
THEBIEHEAR I, MG 2 AL
&Y 3. LMK (HEE). ESI-MS miz:
601.1 [M+Na]*; H-NMR (500 MHz, CD30D) ¢:
7.69 (1H, dd, J = 8.0, 2.0 Hz, H-6), 7.47 (1H, m, H-4),
7.23 (1H, d, J = 8.5 Hz, H-3), 7.01 (1H, m, H-5), 5.14
(1H, d, J = 7.5 Hz, H-1), 4.63 (1H, d, J = 7.5 Hz,
H-17), 423 (1H, d, J = 7.5 Hz, H-1""), 3.83 (3H, s,
OCHa); C-NMR (125 MHz, CD3;0D) ¢: 168.1 (s,
C-7), 157.5 (s, C-2), 135 (d, C-4), 132.2 (d, C-6),
122.6 (s, C-1), 121.8 (d, C-5), 116.5 (d, C-3), 105.7 (d,
C-1"), 105.4 (d, C-1""), 100 (d, C-1"), 83.5 (d, C-2"),
77.6 (d, C-3"), 77.4 (d, C-3"), 77.4 (d, C-5"), 77.2 (d,
C-3"), 76.0 (d, C-2"), 75.0 (d, C-2""), 71.2 (d, C-4"),
71.0 (d, C-4"), 71.0 (d, C-4""), 69.6 (t, C-6"), 67.1 (t,
C-5"), 66.9 (t, C-5""), 52.6 (q, OCH3). LA 344
S5 s e, E AR A, W
& 3 /KR H g -2-O-B-D-Ak IR A (1 2)
[O-B-D- L i A K7 5 (1— 6)]-O-B-D- M i ] 28] 4 4
WA 4: TosE % Bk K (FELD . ESI-MS m/z:
607.1 [M—H]"; *H-NMR (500 MHz, CDs0D) §: 7.72
(1H, dd, J = 8.0, 2.0 Hz, H-6), 7.50 (1H, ddd, J = 8.0,
7.0, 2.0 Hz, H-4), 7.26 (1H, dd, J = 8.0, 2.0 Hz, H-3),
7.01 (1H, m, H-5), 5.26 (1H, d, J = 7.0 Hz, H-1"), 4.77
(1H, d, J = 7.5 Hz, H-1"), 477 (1H, d, J = 7.5 Hz,
H-1""), 4.23 (1H, d, J = 7.5 Hz, H-6'), 4.03 (1H, dd,
J=12.0, 1.5 Hz, H-6"), 3.82 (3H, 5, OCH3); *C-NMR
(125 MHz, CDs0D) 6: 167.8 (s, C-7), 157.5 (s, C-2),
135.2 (d, C-4), 132.4 (d, C-6), 122.5 (s, C-1), 121.2 (d,
C-5), 116.5 (d, C-3), 105.3 (d, C-1"), 104.3 (d, C-1""),
99.6 (d, C-1"), 83.0 (d, C-2), 77.6 (d, C-3"), 77.6 (d,
C-5"), 77.5 (d, C-5"), 77.3 (d, C-3"), 77.1 (d, C-3""),
76.0 (d, C-2"), 75.0 (d, C-2"), 71.2 (d, C-4"), 70.8 (d,
C-4"), 70.6 (d, C-4""), 69.6 (t, C-6"), 66.9 (t, C-5""),
61.4 (t, C-6"), 52.6 (q, OCHa). i E#E 5 ki &
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FEAR—F00, W e EaY 4 NIRRT E-2-
O-B-D- Mt i 3 4 B 3L (1—2) [O-B-D-AHt M AKEF: (1~
6)]-O-B-D-tt i ] &7 BE 7

&Y 5. TLEMRY (HEED. ESI-MS m/z:
201.2 [M+Na]*; *H-NMR (500 MHz, CD30D) ¢:
4.20 (1H, d, J = 7.5 Hz, H-1), 3.85 (2H, m, OCH,),
3.63 (2H, m, H-5), 3.51 (1H, m, H-4), 3.33 (1H, m,
H-3), 3.16 (1H, m, H-2), 1.22 (3H, t, J = 7.0 Hz,
CHs); BC-NMR (125 MHz, CDsOD) §: 104.9 (d,
C-1), 77.9 (d, C-3), 74.9 (d, C-2), 71.2 (d, C-4), 66.9
(t, C-5), 66.2, (t, OCH>), 15.5 (0, CHas). DL b3 it ¥
HacmtakiE it —HHREA B, e
H ) 5 N 2HE-0-B-D-IL I ARELF .

A& 6: TEMRY (HED. ESI-MS m/z:
363.2 [M+Na]*; H-NMR (500 MHz, CD;0OD) :
425 (1H, d, J = 7.5 Hz, H-1'), 4.20 (1H, d, J = 7.5 Hz,
H-1), 4.02 (1H, dd, J = 11.5, 2.5 Hz, H-6b), 3.88 (1H,
dg, J = 9.5, 7.0 Hz, OCH-b), 3.80 (1H, dd, J = 11.5,
5.5 Hz, H-5'a), 3.80 (1H, dd, J = 11.5, 5.5 Hz, H-5'b),
3.67 (1H, dd, J = 11.5, 5.5 Hz, H-6a), 3.55 (1H, dq,
J = 9.5, 7.0 Hz, OCH,-a), 3.41 (1H, m, H-4"), 3.36
(1H, m, H-5), 3.29 (1H, m, H-3), 3.29 (1H, m, H-4),
3.24 (1H, m, H-3"), 3.13 (1H, m, H-2"), 3.11 (1H, m,
H-2), 1.17 (3H, t, J = 7.0 Hz, CH3); *C-NMR (125
MHz, CD30D) 4: 105.5 (d, C-1"), 104.2 (d, C-1), 77.9
(d, C-3), 77.7 (d, C-3"), 76.9 (d, C-5), 75.0 (d, C-2),
74.9 (d, C-2"), 71.4 (d, C-4), 71.2 (d, C-4'), 69.7 (t,
C-6), 66.9 (t, C-5"), 66.4 (t, OCH>), 15.5 (q, CH3). LA
R 4 5 SRR S L, s R A —
, MEEENET) 6 L HE-O-B-D-IERAKER: (1~
6)-O-B-D- it i 7] 2] B

& 7. TERY (HEE. ESI-MS miz:
349.20 [M-+Na]*; 'H-NMR (500 MHz, CDs0OD) ¢:
4.25 (1H, d, J = 7.5 Hz, H-I), 4.10 (1H, d, J = 8.0 Hz,
H-1"), 4.04 (1H, dd, J = 11.5, 6.0 Hz, H-6b), 3.80 (1H,
dd, J =115, 5.5 Hz, H-5'), 3.67 (1H, dd, J = 11.5, 6.0
Hz, H-6a), 3.47 (3H, s, OCHs), 3.42 (1H, m, H-4'),
3.37 (1H, m, H-5), 3.29 (1H, m, H-3), 3.29 (1H, m,
H-4), 3.27 (1H, m, H-3"), 3.13 (1H, m, H-2), 3.11
(1H, m, H-2); ¥C-NMR (125 MHz, CD30D) ¢: 105.5
(d, C-1), 105.5 (d, C-1"), 77.9 (d, C-3), 77.7 (d, C-3),
77 (d, C-5), 75 (d, C-2), 74.9 (d, C-2'), 71.4 (d, C-4),
71.2 (d, C-4'), 69.7 (t, C-6), 66.9 (t, C-5'), 57.5 (q,

OCHg). LA EJiEHdRs 5 cuikig tiid, —3
BRI —E, WS &Y 7 R 2E-O-B-D- ik i
AKBEIE (1—6)-O-p-D-MH it 18 2 B .

wEY 8: Lk (HED, 5% ik
+# 4. *H-NMR (500 MHz, DMSO-de) §: 5.81 (1H,
s, H-4), 5.80 (1H, m, H-7), 5.80 (1H, m, H-8), 4.36
(1H, m, H-9), 4.28 (1H, d, J = 8.0 Hz, H-1"), 2.47 (1H,
d, J = 17.0 Hz, H-2b), 2.09 (1H, d, J = 17.0 Hz, H-2a),
1.86 (3H, d, J = 1.0 Hz, H-13), 1.23 (3H, d, J = 6.5
Hz, H-10), 0.98 (3H, s, H-11), 0.98 (3H, s, H-12);
13C-NMR (125 MHz, DMSO-dg) d: 201.2 (s, C-3),
167.3 (s, C-5), 135.3 (d, C-8), 131.5 (d, C-7), 127.2 (d,
C-4), 102.7 (d, C-1"), 80.0 (s, C-6), 78.0 (d, C-3"), 78.0
(d, C-5), 77.3 (d, C-9), 75.2 (d, C-2'), 71.6 (d, C-4),
62.8 (t, C-6'), 50.7 (t, C-2), 42.4 (s, C-1), 24.7 (q,
C-12), 23.4 (q, C-11), 21.2 (q, C-10), 19.6 (g, C-13).
DL SRR 22 5 SRR s, s A R A
—3, MEEENEY 8 MK

&Y 9: Btk R (HEE . ESI-MS m/z: 503.3
[M+Na]*; *H-NMR (500 MHz, CD30D) : 8.00 (1H,
dd, J = 8.0, 1.0 Hz, H-2"), 8.00 (1H, dd, J = 8.0, 1.0
Hz, H-6"), 7.43 (1H, t, J = 7.5 Hz, H-3"), 7.43 (1H, t,
J=7.5Hz, H-5"), 7.56 (2H, t, J = 7.5 Hz, H-4"), 5.36
(1H, s, H-9), 4.76 (2H, m, H-8), 4.47 (1H,d, J =75
Hz, H-1"), 4.23 (1H, t, J = 13.0, 6.5 Hz, H-6'), 3.60
(1H, m, H-5'), 2.53 (1H, d, J = 6.0 Hz, H-5), 3.15 (1H,
m, H-2"), 3.15 (1H, m, H-3), 3.15 (1H, m, H-4'), 2.43
(1H, dd, J = 10.5, 6.0 Hz, H-6b), 2.14 (1H, d, J = 12.5
Hz, H-3b), 1.90 (1H, d, J = 10.5 Hz, H-6a), 1.74 (1H,
d, J = 12.5 Hz, H-3a), 1.31 (3H, s, H-10); *C-NMR
(125 MHz, CD3OD) d: 168.0 (s, C-7"), 134.4 (d,
C-4"), 131.2 (s, C-1"), 130.7 (d, C-2"), 130.7 (d,
C-6"), 129.6 (d, C-3"), 129.6 (d, C-5"), 106.4 (s, C-4),
102.3 (d, C-9), 100.2 (d, C-1'), 89.3 (s, C-1), 87.2 (s,
C-2), 78.0 (d, C-3), 78.0 (d, C-5), 75.0 (d, C-2), 72.2
(s, C-7), 71.7 (d, C-4'), 62.9 (t, C-6"), 61.7 (t, C-8),
445 (t, C-3), 44.0 (d, C-5), 23.4 (t, C-6), 19.6 (q,
C-10). LA i 4 5 sCmkaion s, =54
PaEEA 3, MEEE 9 N HH .

&Y 10 AR ARE A (FEE. ESI-MS
m/z: 168.2 [M]*; *H-NMR (500 MHz, CDs0D) ¢: 7.49
(1H, d, J = 2.0 Hz, H-2), 6.77 (1H, d, J = 9.0 Hz, H-5),
7.48 (1H, dd, J = 9.0, 2.0 Hz, H-6), 3.83 (3H, s,
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OCHs); ®C-NMR (125 MHz, CD;0D) §: 152.6 (s,
C-4), 148.6 (s, C-3), 125.2 (d, C-6), 123.4 (s, C-1),
115.7 (d, C-2), 113.7 (d, C-5), 56.3 (g, OCH3). LA L%
TR 2 5 or s LU, B R A S
s E A 10 NEHER.

&) 11: AEERRS & (R EE .. ESI-MS m/z:
155.1 [M~+H]*; *H-NMR (500 MHz, CD30D) ¢: 7.19
(1H, d, J = 3.5 Hz, H-6), 6.89 (1H, dt, J = 9.0, 3.5 Hz,
H-4), 6.71 (1H, d, J = 9.0 Hz, H-3); *C-NMR (125
MHz, CDs0D) 4: 173.3 (s, C-7), 156.4 (s, C-2), 150.5
(s, C-5), 124.7 (d, C-4), 118.7 (d, C-3), 115.9 (d, C-6),
113.6 (s, C-1). &5 CmkHRIE LA, K&
11 5 2,5- =R HKHR.

A& 12: ot it (HEE . ESI-MS m/z: 207.1
[M—H]: 'H-NMR (500 MHz, CD30D) §: 7.28 (1H,
s, H-2), 6.79 (1H, d, J = 7.0 Hz, H-5), 7.49 (1H, d, J =
7.0 Hz, H-6), 7.49 (1H, d, J = 11.0 Hz, H-7), 6.77 (1H,
d, J = 11.0 Hz, H-8), 3.83 (3H, 5, OCHs), 3.84 (3H, s,
OCHs); *C-NMR (125 MHz, CD30D) §: 170.2 (s
C-9), 152.6 (s, C-4), 148.8 (s, C-3), 148.6 (d, C-7),
125.2 (s, C-1), 123.2 (d, C-6), 115.8 (d, C-8), 113.7 (d,
C-5), 108.2 (d, C-2), 56.7 (g, OCHg), 56.3 (g, OCHa).
DA HOE 2 5 SOk LR T, o R S A
—8, MEEEEY 12 8 3,4- AL AR

G 13: IR AEPIREA (FHEE . ESI-MS
m/z: 195.2 [M+H]*; *H-NMR (500 MHz, CD3;0D) 6:
7.53 (1H, d, J = 16.0 Hz, H-8), 7.12 (1H, d, J = 15
Hz, H-2), 7.00 (1H, dd, J = 8.0, 1.5 Hz, H-6), 6.75
(1H, d, J = 8.0 Hz, H-5), 6.25 (1H, d, J = 16.0 Hz,
H-7), 3.83 (3H, s, OCHz); *C-NMR (125 MHz,
CD30D) §: 171.1 (s, C-9), 150.5 (s, C-4), 149.4 (s,
C-3), 146.9 (d, C-7), 127.8 (s, C-1), 124.0 (s, C-6),
116.4 (s, C-5), 116.0 (d, C-2), 111.6 (d, C-8), 56.4 (q,
OCHs). 25 3CHkoE L lMe), — & Bl A —5,
YA 13 NETERER -

&Y 14: WOk AR (FEE . ESI-MS m/z:
355.20 [M-+H]*; H-NMR (500 MHz, CD30OD) :
7.50 (1H, d, J = 16.0 Hz, H-3"), 6.98 (1H, d, J = 2.0
Hz, H-5"), 6.89 (1H, dd, J = 8.0, 2.0 Hz, H-9"), 6.71
(1H, d, J = 8.0 Hz, H-8"), 6.20 (1H, d, J = 16.0 Hz,
H-2'), 5.27 (1H, dd, J = 9.0, 4.5 Hz, H-3), 4.11 (1H,
m, H-5), 3.66 (1H, dd, J = 8.5, 3.0 Hz, H-4), 1.97~
2.18 (2H, m, H-2), 1.97~2.18 (2H, m, H-6);

13C-NMR (125 MHz, CDs0D) ¢: 177.1 (s, C-7), 168.6
(s, C-1'), 149.6 (s, C-6"), 147.1 (d, C-3"), 146.8 (s,
C-7'), 127.8 (s, C-4), 123.0 (d, C-9'), 116.4 (d, C-8'),
115.2 (d, C-2"), 115.1 (d, C-5'), 76.1 (s, C-1), 73.4 (d,
C-3), 72.0 (d, C-4), 71.3 (d, C-5), 38.7 (t, C-6), 38.2 (t,
C-2). VALt 5 i L), =54
PRA I, MERNED 14 NEERR .

&) 15: A EX K (HEL .ESI-MS m/z: 355.2
[M+Na]*; *H-NMR (500 MHz, DMSO-ds) &: 6.04
(1H, s, H-3), 6.04 (1H, s, H-5), 4.63 (1H, d, J = 7.5
Hz, H-1'), 3.67 (6H, s, 2-OCH3); **C-NMR (125 MHz,
DMSO-ds) &: 153.9 (s, C-4), 153.2 (s, C-2), 153.2 (s,
C-6), 127.4 (s, C-1), 103.4 (d, C-1'), 93.7 (d, C-3),
93.7 (d, C-5), 77.1 (d, C-3), 76.5 (d, C-5'), 74.2 (d,
C-2), 70.0 (d, C-4"), 61.1 (t, C-6"), 56.1 (g, OCH3). LA
P RE 4 S SRR EL Y, R S A —
M, WEELEY 15 N 4-F53E-2,6- — H A FE R K-
O-B-D- M i ] 467 B 7

A& 16: AR (HED. 'H-NMR (500
MHz, CD3OD) &: 7.49 (1H, m, H-5), 7.27 (1H, s,
H-2), 6.76 (1H, d, J = 8.0 Hz, H-4); 3C-NMR (125
MHz, CD30D) §: 148.6 (s, C-3), 125.1 (d, C-5), 115.7
(d, C-4), 113.8 (d, C-2), 56.3 (q, C-6). LA Likith % #s
S5 CERIRIE EL RPN, o R A R, M e
A 16 2 3-H A JE-1H-IL ik
4 g

MIE TR ARF 3Ly B %5 16 MLEW,
Hrb, tb&W 5~9. 12, 15, 16 ZHEIXMNIZEY
B R HARRLAEY 7 MME— KRR
. LAY 8. 9. 120 15 R IRMALESIERE Y
oy ES1R R, O EAT PR MEARZS], Hod,
AJEE (9) HATIAEATZ))E Paeonia L.. #RAH3E )8
Salvinia Adans. HifijJE Galium Linn. ¥+ K
W, BHEEFRSER OZRME T KMATAE, F8
THEESAERHE A B R AL . AR IE 73 B 21 16
MeEYT, A 12 MpEkE R AR G .
Her, KR FlE = MSTG-A fil MSTG-B X
FE A S 25 30T HAVE 1 2R e 24 250 S50t 7 Hh i
BT R A B A B2 Tk

245 W FEUGIE BV A Bk 30% £ BE A 470 28 B
SRR & Z MR ED R RIER, PR ST
AT BT, B ARF AL 2 o il , R R 24
T BR 5T S A A FR I 5 3 R BIRRRAE T
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