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Abstract: Objective To study the chemical constituents from the roots of Rosa cymosa. Methods The chemical constituents were
isolated and purified by silica gel chromatography repeatedly from the roots of R. cymosa, and their structures were identified by
spectral analysis and chemical methods. Results Sixteen compounds were isolated from the roots of R. cymosa and identified as
2-acetyl tormentic acid (1), 2-oxo-pomolic acid (2), 2a,30,19a-trihydroxy-olean-12-en-28-O-B-D-glucopyranoside (3), kaji-ichigoside
F; (4), rosamultin (5), 23-hydroxy-tormentic acid (6), arjunetin (7), 2a,3a,190,23-tetrahydroxy-urs-12-en-28-O-f-D-glucopyranoside
(8), 1B, 30,190,23-tetrahydroxy-urs-12-en-28-0-B-D-glucopyranoside (9), catechin (10), 3,4-dihydroxyphenylethyl alcohol 8-O-p-D-
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glucoside (11), 3.4,5-trimethoxyphenyl-1-O-f-apiofuranosyl (1"—6')-B-glucoside (12), 4-hydroxy-3-methoxy-1-phenyl-O-(6'-

O-galloyl)-B-D-glucopyranoside (13), ethyl gallate (14), 3,4,5-trimethoxyphenyl-B-D-glucopyranoside (15), and 3,4,5-trimethoxy-

benzyl-B-D-glucopyranoside (16). Conclusion Compounds 9, 11—13, 15, 16 were obtained from this genus for the first time, and

compounds 3, 9, 11—16 were obtained from this plant for the first time.

Key words: Rosa cymosa Tratt.; Rosae Lavigatae Radix; rosamultin; 16,30,19a,23-tetrahydroxy-urs-12-en-28-0-B-D- glucopyranoside;

3.,4,5-trimethoxyphenyl-B-D-glucopyranoside

M RFERZ M —, RERE=8H.
SROMRTE., ER T 2 MREE LT
H B Rl AN R Rosa cymosa Tratt. NG AR
ZIRFE 3 A R AR SR A 2 — (AR, 2
Rl (Rosaceae) 7J® Rosa L. H4I, F 2
S AEIRIE R T HLIX, B AR RIE . WO
fFEETH N AE DR, AT G ORI AT A
BT, WEIT R BeR Y. DR 2L
KB NREEA —EREEER, WhE. 3t
R BUAMEEAER itk — BT R iz 5E
ARG ISRV TR, ASHIE T N SRR TR 1)
W AT IT, NP @R8] 16 MEEY, 7o
SN 2- LI HE-TE 2R SRR (2-acety] tormentic
acid, 1)+ 2-FAfR-BHER (2-oxo-pomolic acid, 2).
20,30, 190- = F2 HEFF R ¢ - 12-06-28-0-B-D- 1L I 7
E BEH  (2a,30,190-trihydroxy-olean-12-en-28-0-p-
D-glucopyranoside, 3). 1% H F, (kaji-ichigoside Fi,
4), HFEESE (rosamultin, 5). 23-F2IE-FL R
( 23-hydroxy-tormentic acid, 6) . B YL #§ 1~ 5
(arjunetin, 7). 20,3a,190,23-PY 583 2 F ke -12-4Fi-
28-0-B-D- ML Z HEH (20,30,190,23-tetrahydroxy-
urs-12-en-28-0-B-D-glucopyranoside, 8)+ 1B,30,19a,
23- Y $3 k1 55 ot -12- J5 -28-O-B-D- Wk Wi 1 7 1 7
C 1B,30,190,23-tetrahydroxy-urs-12-en-28-O-f3-D-gluco-
pyranoside, 9). JLA % (catechin, 10). 3,4-—}%
R BE 8-O-B-D-FiZ HEE (3,4-dihydroxyphenyl-
ethyl alcohol 8-O-B-D-glucoside, 11). 3,4,5-= %
3 K Wy -O-B-D- J1 B -(1—6)-O-B-D- 7] % B 1[3,4,5-
trimethoxyphenyl-1-O-B-apiofuranosyl (1" — 6')-B-
glucoside, 12]. 4-F23E-3-FHEAHE-1-2K3E-0-(6'-0-%
1 Bt 5L )-B-D- Mt MR %) B 1 [4-hydroxy-3-
methoxy-1-phenyl-O-(6'-O-galloyl)-pB-D-glucopyra-
noside, 13]. % & T L (ethyl gallate, 14). 3,4,5-
=M HE RJE B-D- Wb W R &) MR 1 (3,4,5-
trimethoxyphenyl-B-D-glucopyranoside, 15). 3,4,5-
= FAEE R AR B-D- itk & B (3,4,5-trimethoxy-

benzyl-p-D-glucopyranoside, 16). HH1, {LE&4) 9.
11~13. 15. 16 NEH RNEHJE Y 5 A3,
EY) 3. 9. 11~16 NE IR ZEW 4 S5 5]
1 {UF5HH

Bruker Avancelll 600 A% i TR e 1A (4l
Bruker A H)); FEER K H /K LTQ-Obitrap XL )i Bk
4 (32 Thermo A F]); Lumtech 1=y 80 AH t4 3k
(K501 DYl a4 AL, QUndEREC AR
A]); RE-2000A k% 78 RAC (LGRS i &
HIRATD; ik~ Agilent SB-Phenyl (250 mm X
9.4 mm, 5um, EEZERAF]), Kromasil 100-5
Cig B & A (250 mmX 10 mm, 5 pm, Fit
Kromasil 2] ); Sephadex LH-20 &/ (Pharmacia
AF]); MCI gel (75~150 pm, Mitsubishi Chemical
Corporation, HZA); ODS gel (40~60 pm, Daiso
BIRAF, HAD): D101 KFLWPHRINE CORER S
WRERIB AR AT ; 10~40 pm 2 A% R
GF,s4 1 100~200. 200~300. 300~400 H i
R G B TAHBR A 7D #5157
Fraf O [ B2 2548 B B 2R A\

YR MR = 2 A IR A m 3R AL, 7t
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INFERRARI 3 2, g, SEBORIRE F 1,
i 2 ToRE . PHSIRIRE ST K, WRIka
THEE. BEIR CQBRACH, ABOR A RIOE S, RE
S AE. IKAHZ D101 KL ARIRBR, AKX
o 35%. T5%- 95%LTEBRI, e 2 Sl i 22
To 95%LBEVEMARA TIRE (T g), LfERAE
(100~200 H) HEEirE, FAER N, WK
5 Fr.1 (2g) &RERE (100~200 H) FEEifo s,
FAA5-FEE (80 1 1D PeMARMNAY 1 (3mg). 75%
LEEVEA TR E (40 @), SREERAE (100~200
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HD) HEEigs e, L& EE-HEE (40010 1D
T BRI, BEMRIR R332 5 ANEBAL Fr. A~E.Fr. A
(2g) SJRARER (100~200 H) N5, &
15-FREERR FE VML, HPLC -] % i 2> B (Agilent
SB-Phenyl 250 mm X 9.4 mm, 5 um, 75%FEE) 4
FIMLAEW) 2 (2mg). Fr. B (4 g) Jofa &tk (100~
200 HO FHEAEESE, &O5-HEE (200130 D)
BEEEBEML, HPLC Fil &Gk (65%H i) 13
Ftb &9 3(2 mg). 4(80 mg). 5(8 mg). 6(2 mg).
Fr.C (4 g) %4 HPLC Vil & (i 70 5 (58% H L)
BEMEY T (6 mg). Fr. D (5 g) 4 HPLC Y+
R (58% ML) FFIEY 8 (20 mg). 9
(Tmg)e 35%LBEVEMEA TIRE (60 ), LR
(100~200 HO A5y, DL S F - H g (20 ¢
1—0: 1) BEEBENL, ek aifs s 5 AL
Fr. F~J. Fr. G (7 ) %/a&mEK (100~200 H)
@B, SAT-FEE (20 0 1—1 1) BREEBM,
53] 6 ML Fr. G1~G6. Fr. G2 #1434 Sephadex
LH-20 &ttt i, DA EEBENL, /53014644 1050
mg). Fr. G4 2 MCI H R AE (i 0 55, DLHIEE-
7K (30 1 70—100 : 0O BREEVEML, LLEZ/RERGIFAH
[E s, 73530 Ao, Fr. G4-26-30 42 HPLC ]
#5535 (Agilent SB-Phenyl, 250 mm < 9.4 mm,
5 pm, 20% HED 152 4EY) 11 (5 mg). 12(4 mg).
Fr. G5 & HPLC Pl & A5 (20%H i) 153
&% 13 (2 mg). Fr.F (3 g) ZRER (200~300
HD Ataal oy, S0i-TEER BN, LI ZREs
HIFAEFER Sy, 193] 20 Ny . Fr. F2 4 HPLC
Hl % i B (30% F L) 5 2ILAY) 14 (30 mg).
Fr. F11 £ HPLC il & i 25 (38%H ) 152
A% 15 (3mg). 16 (4mg).
3 HMETE

E 1. AR, 10%KEER- LB
R, HR-ESI-MS m/z: 553.348 4 [M+Na]", %
T3 C3Hs5006. 'H-NMR (600 MHz, pyridine-ds) o
0.76 (3H, s, 23-CH3), 1.05 (3H, s, 24-CH3), 1.07 (3H,
s, 26-CH3), 1.12 (3H, d, J = 6.6 Hz, 30-CHs), 1.23
(3H, s, 25-CH;), 1.44 (3H, s, 29-CH3), 1.62 (3H, s,
27-CHj), 2.02 (3H, s, 32-CH;), 3.05 (1H, s, H-18),
3.49 (1H, d, J = 9.6 Hz, H-3), 5.57 (1H, brs, H-12);
BC-APT (150 MHz, pyridine-ds) 6: 44.9 (C-1), 74.0
(C-2), 80.1 (C-3), 38.8 (C-4), 56.0 (C-5), 19.3 (C-6),
33.8 (C-7), 40.8 (C-8), 48.0 (C-9), 38.9 (C-10), 24.5

(C-11), 127.6 (C-12), 140.4 (C-13), 42.6 (C-14), 29.7
(C-15), 26.8 (C-16), 48.7 (C-17), 55.0 (C-18), 73.1
(C-19), 42.8 (C-20), 27.3 (C-21), 40.7 (C-22), 27.3
(C-23), 17.9 (C-24), 17.2 (C-25), 17.5 (C-26), 25.1
(C-27), 181.0 (C-28), 27.4 (C-29), 16.9 (C-30),
171.2 (C-31), 21.8 (C-32). A% ¥E 5 SCiik #f i 5
A —F, B B AL A 1N 2- LR TR R SR

& 2: AERER, 10%IKER- LR
L1, HR-ESI-MS m/z: 509.343 1 [M+Na]", %
T3 C30Hy0s. 'H-NMR (600 MHz, pyridine-ds) o
0.93 (3H, s, 24-CH3), 0.98 (3H, s, 26-CH3), 1.08 (3H,
s, 25-CH;), 1.11 (3H, d, J = 6.6 Hz, 30-CHj), 1.24
(3H, s, 23-CH3), 1.42 (3H, s, 29-CH3), 1.68 (3H, s,
27-CHs), 3.04 (1H, s, H-18), 3.10 (1H, dt, J = 13.2,
9.0 Hz, H-16), 3.90 (1H, s, H-3), 5.57 (1H, brs,
H-12); PC-APT (150 MHz, pyridine-ds) 6: 51.9 (C-1),
213.7 (C-2), 83.6 (C-3), 45.6 (C-4), 55.2 (C-5), 20.4
(C-6), 33.6 (C-7), 42.8 (C-8), 48.1 (C-9), 41.2 (C-10),
24.9 (C-11), 127.7 (C-12), 140.5 (C-13), 43.3 (C-14),
29.7 (C-15), 26.8 (C-16), 48.8 (C-17), 55.0 (C-18),
73.1 (C-19), 43.0 (C-20), 27.3 (C-21), 38.8 (C-22),
28.2 (C-23), 17.2 (C-24), 25.1 (C-25), 17.2 (C-26),
24.9 (C-27), 180.8 (C-28), 27.5 (C-29), 17.1 (C-30).
DL $ 5 SRR s g A 5, Mtk A
Y2 7 2- AR

&Y 3: AERER, 10%KRER- LB
47 (0, HR-ESI-MS m/z: 673.400 9 [M+Na]", 4>
T3 C3Hss010. 'H-NMR (600 MHz, pyridine-ds) J:
0.90 (3H, s, 24-CH3), 0.96 (3H, s, 30-CH3), 1.02 (3H,
s, 25-CH3), 1.12 (3H, s, 29-CH;), 1.17 (3H, s,
26-CHs), 1.24 (3H, s, 23-CH3), 1.51 (3H, s, 27-CH3),
3.51 (1H, brs, H-19), 3.53 (1H, d, J = 2.4 Hz, H-3),
5.49 (1H, brs, H-12), 6.37 (1H, d, J = 8.4 Hz, H-1");
BC-APT (150 MHz, pyridine-ds) &: 42.6 (C-1), 66.5
(C-2), 79.7 (C-3), 39.2 (C-4), 49.3 (C-5), 19.1 (C-6),
33.4 (C-7), 40.9 (C-8), 48.6 (C-9), 39.3 (C-10), 24.6
(C-11), 123.7 (C-12), 144.7 (C-13), 43.1 (C-14), 28.4
(C-15), 28.4 (C-16), 46.9 (C-17), 45.0 (C-18), 81.5
(C-19), 36.0 (C-20), 29.4 (C-21), 33.6 (C-22), 29.8
(C-23), 22.6 (C-24), 17.0 (C-25), 18.1 (C-26), 25.2
(C-27), 177.7 (C-28), 29.1 (C-29), 25.1 (C-30), 96.3
(C-1"), 745 (C-2"), 79.3 (C-3'), 71.5 (C-4), 79.8
(C-5"), 62.6 (C-6")o LA % #5853k iE s B A —
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O, WA 3 4 20,30,190- = F 3 R
F5t-12-J75-28-O-B-D-NH e 75 2 AR

WWEY 4: ATRER, 10%IKRFER- LBV R
247 {6, HR-ESI-MS, m/z 673.389 8 [M+Na]", 43T
i CyHssO10o 'H-NMR (600 MHz, pyridine-ds) J:
0.89 (3H, s, 24-CHj3), 1.02 (3H, s, 25-CH3), 1.04 (3H,
d, J = 6.6 Hz, 30-CH;), 1.20 (3H, s, 26-CH;), 1.23
(3H, s, 23-CH3), 1.35 (3H, s, 29-CH3), 1.58 (3H, s,
27-CH3), 2.90 (1H, s, H-18), 3.74 (1H, d, J = 2.4 Hz,
H-3), 5.52 (1H, brs, H-12), 6.28 (1H, d, J = 8.4 Hz,
H-1); "C-APT (150 MHz, pyridine-ds) d: 42.6 (C-1),
66.5 (C-2), 79.4 (C-3), 39.2 (C-4), 49.2 (C-5), 19.1
(C-6), 33.9 (C-7), 41.2 (C-8), 48.1 (C-9), 39.1 (C-10),
24.5 (C-11), 128.8 (C-12), 139.7 (C-13), 43.4 (C-14),
29.6 (C-15), 26.5 (C-16), 49.0 (C-17), 54.8 (C-18),
73.1 (C-19), 42.5 (C-20), 27.1 (C-21), 38.1 (C-22),
29.8 (C-23), 22.7 (C-24), 17.1 (C-25), 17.9 (C-26),
24.9 (C-27), 177.3 (C-28), 27.4 (C-29), 17.1 (C-30),
96.2 (C-1), 74.5 (C-2'), 79.6 (C-3"), 71.7 (C-4"), 79.7
(C-5"), 62.8 (C-6")o LA %0 # 5 SCliR AR & Hfs S A —
FU, M B 4 NKIFEH FL.

&Y 5: TR, 10%IKREEE- 2 B 7
247 (0, HR-ESI-MS m/z: 673.402 4 [M+Na]", %
T30 C36Hss010 'H-NMR (600 MHz, pyridine-ds) J:
1.05 (3H, s, 25-CH3), 1.05 (3H, d, J = 6.6 Hz,
30-CHj3), 1.08 (3H, s, 24-CH3), 1.20 (3H, s, 26-CH3),
1.24 (3H, s, 23-CH3), 1.38 (3H, s, 29-CH3), 1.66 (3H,
s, 27-CH3), 2.92 (1H, s, H-18), 3.37 (1H, d, J = 9.6
Hz, H-3), 5.53 (1H, brs, H-12), 6.29 (1H, d, J = 7.8
Hz, H-1'); “C-APT (150 MHz, pyridine-ds) J: 48.4
(C-1), 69.1 (C-2), 84.3 (C-3), 38.9 (C-4), 56.4 (C-5),
19.5 (C-6), 33.9 (C-7), 41.1 (C-8), 48.3 (C-9), 40.2
(C-10), 24.6 (C-11), 128.8 (C-12), 139.7 (C-13), 42.6
(C-14), 29.6 (C-15), 26.5 (C-16), 49.1 (C-17), 54.8
(C-18), 73.1 (C-19), 42.5 (C-20), 27.1 (C-21), 38.1
(C-22), 29.8 (C-23), 17.9 (C-24), 17.1 (C-25), 18.0
(C-26), 25.0 (C-27), 177.4 (C-28), 27.4 (C-29), 17.4
(C-30), 96.3 (C-1"), 74.5 (C-2'), 79.4 (C-3"), 71.7
(C-4"), 79.6 (C-5"), 62.8 (C-6"). LL_E#¥E 5 kil iE
HEEA -8, W% ehs 5 NEF T,

EY) 6: FEMAR, 10%IKREER- 2 B3 E
Y47 (5, HR-ESI-MS m/z: 527.341 2 [M+Na]", 2
T3 C30Hus06. 'H-NMR (600 MHz, pyridine-ds) o:

1.06 (3H, s, 24-CH3), 1.08 (3H, s, 26-CH3), 1.10 (3H,
d, J = 6.6 Hz, 30-CH;), 1.12 (3H, s, 25-CH3), 1.40
(3H, s, 27-CH3), 1.64 (3H, s, 29-CH3), 3.04 (1H, brs,
H-18), 3.72 (1H, d, J = 10.8 Hz, H-23a), 4.18 (1H, d,
J=9.0 Hz, H-23b), 4.19 (1H, s, H-3), 437 (1H, t, J =
13.2, 6.6 Hz, H-2), 5.57 (1H, brs, H-12); "C-APT
(150 MHz, pyridine-ds) J: 48.7 (C-1), 69.3 (C-2), 78.8
(C-3), 44.0 (C-4), 48.5 (C-5), 19.1 (C-6), 33.6 (C-7), 40.9
(C-8), 48.2 (C-9), 38.9 (C-10), 24.6 (C-11), 128.4 (C-12),
140.4 (C-13), 42.6 (C-14), 29.7 (C-15), 26.8 (C-16), 48.7
(C-17), 55.0 (C-18), 73.1 (C-19), 42.8 (C-20), 27.3 (C-21),
38.8 (C-22), 67.1 (C-23), 14.7 (C-24), 172 (C-25), 17.8
(C-26), 25.1 (C-27), 180.1 (C-28), 27.5 (C-29), 17.7
(C-30). LA -Hidi 5 Semrdis A —a", ke
B 6 4 23-F23E-F W 5008 o

W& 7: AR, 10%IKFR- L8R
47 (4, HR-ESI-MS m/z: 673.391 2 [M+Na]", 4>
T3 C3Hs5010. 'H-NMR (600 MHz, pyridine-ds) J:
0.97 (3H, s, 26-CH3), 1.04 (3H, s, 25-CH3), 1.08 (3H,
s, 24-CH3), 1.13 (3H, s, 30-CH;), 1.16 (3H, s,
29-CH3), 1.25 (3H, s, 23-CH3), 1.60 (3H, s, 27-CH3),
3.37 (1H, d, J = 9.6 Hz, H-3), 4.41 (1H, d, J = 3.6 Hz,
H-19), 5.49 (1H, brs, H-12), 6.37 (1H, d, J = 7.8 Hz,
H-1); "C-APT (150 MHz, pyridine-ds) J: 48.0 (C-1),
69.0 (C-2), 84.3 (C-3), 39.1 (C-4), 56.5 (C-5), 19.5
(C-6), 33.4 (C-7), 40.7 (C-8), 48.8 (C-9), 40.2 (C-10),
24.7 (C-11), 124.0 (C-12), 144.8 (C-13), 42.6 (C-14),
29.4 (C-15), 28.4 (C-16), 46.9 (C-17), 45.0 (C-18),
81.5 (C-19), 35.9 (C-20), 29.4 (C-21), 33.6 (C-22),
29.7 (C-23), 18.1 (C-24), 17.3 (C-25), 18.0 (C-26),
25.1 (C-27), 177.7 (C-28), 29.1 (C-29), 25.3 (C-30),
96.3 (C-1'), 74.6 (C-2'), 79.4 (C-3"), 71.6 (C-4"), 79.7
(C-5"), 62.6 (C-6")o LA b E ¥ 55 STk 18 H 4 Fa AR —
B, WA 7 NPT,

&Y 8: FMAR, 10%IKIRIR- £ B2 A i
L1, HR-ESI-MS m/z: 689.398 0 [M+Na]", 4
T3 C3Hss011- 'H-NMR (600 MHz, pyridine-ds) J:
0.84 (3H, s, 24-CH;), 1.03 (3H, d, J = 6.6 Hz,
30-CHs), 1.04 (3H, s, 25-CH3), 1.19 (3H, s, 26-CH3),
1.34 (3H, s, 29-CH3), 1.60 (3H, s, 27-CHs), 3.00 (1H,
s, H-18), 3.70 (1H, d, J = 10.8 Hz, H-23b), 3.87 (1H,
d, J = 10.8 Hz, H-23a), 4.02 (1H, brs, H-2), 4.10 (1H,
brs, H-3), 5.51 (1H, brs, H-12), 6.26 (1H, d, J = 8.4
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Hz, H-1'); “C-APT (150 MHz, pyridine-ds) J: 43.1
(C-1), 66.6 (C-2), 79.2 (C-3), 42.5 (C-4), 48.1 (C-5),
18.8 (C-6), 33.5 (C-7), 41.0 (C-8), 43.9 (C-9), 38.8
(C-10), 24.5 (C-11), 128.7 (C-12), 139.6 (C-13), 42.2
(C-14), 29.5 (C-15), 26.4 (C-16), 48.9 (C-17), 54.7
(C-18), 73.0 (C-19), 42.4 (C-20), 27.0 (C-21), 38.0
(C-22), 71.5 (C-23), 17.0 (C-24), 17.4 (C-25), 18.1
(C-26), 24.9 (C-27), 177.4 (C-28), 27.3 (C-29), 17.9
(C-30), 96.1 (C-1"), 74.3 (C-2'), 79.2 (C-3"), 71.6
(C-4"),79.5 (C-5"), 62.7 (C-6"). VAL Fdi 5 ke
MR —=", W e A 8 4 20,30,190,23-
VU $8 3 15 5505t - 1 2- W55 -28-O-B-D- M IR 761 2 B Y

&Y 9: ATIAK, 10%KAER- 2 FE 7
Y47 (5, HR-ESI-MS m/z: 689.397 0 [M+Na]", 2
T3 C3Hs3011. 'H-NMR (600 MHz, pyridine-ds) o:
0.94 (3H, s, 24-CH3), 1.04 (3H, d, J = 6.6 Hz,
30-CH3), 1.22 (3H, s, 23-CH;), 1.30 (6H, s, 25,
26-CHs), 1.35 (3H, s, 29-CH3), 1.63 (3H, s, 27-CHs),
2.91 (1H, s, H-18), 3.84 (1H, d, J = 2.4 Hz, H-3), 4.10
(1H, d, J=9.6 Hz, H-1), 4.16 (1H, d, J = 3.0 Hz, H-2),
5.57 (1H, brs, H-12), 6.29 (1H, d, J = 7.8 Hz, H-1');
BC-APT (150 MHz, pyridine-ds) &: 81.4 (C-1), 71.7
(C-2), 79.3 (C-3), 38.8 (C-4), 49.1 (C-5), 19.3 (C-6),
34.2 (C-7), 41.8 (C-8), 48.8 (C-9), 44.2 (C-10), 27.1
(C-11), 130.3 (C-12), 138.5 (C-13), 42.5 (C-14), 29.6
(C-15), 26.6 (C-16), 49.0 (C-17), 54.7 (C-18), 73.0
(C-19), 42.5 (C-20), 28.4 (C-21), 38.1 (C-22), 29.7
(C-23), 22.8 (C-24), 13.5 (C-25), 18.2 (C-26), 24.9
(C-27), 177.4 (C-28), 27.3 (C-29), 17.0 (C-30), 96.2
(C-1'), 74.5 (C-2)), 79.6 (C-3"), 71.7 (C-4), 80.1
(C-5'), 62.8 (C-6')o LA Xl 5 SCmiARg 3 A — 5™,
WS ENEY 9 N 1B,30,190,23-PU ¥R 3L 15 75 5e-12-
J5-28-O-B-D- M I 3] 4 o7

AW 10: AR AR, =R AP,
HR-ESI-MS m/z: 313.067 1 [M+Na]", % 7=
CisH406. 'H-NMR (600 MHz, CD;0D) §: 6.84 (1H,
d, J = 1.8 Hz, H-2'), 6.77 (1H, d, J = 8.4 Hz, H-5),
6.72 (1H, dd, J = 8.4, 2.4 Hz, H-6'), 5.93 (1H, d, J =
2.4 Hz, H-8), 5.86 (1H, d, J = 2.4 Hz, H-6), 4.57 (1H,
d, J = 7.8 Hz, H-2), 3.98 (1H, dd, J = 13.2, 7.8 Hz,
H-3), 2.85 (1H, dd, J = 16.2, 5.4 Hz, H-4a), 2.51 (1H,
dd, J = 15.6, 7.8 Hz, H-4b); “C-NMR (150 MHz,
CD;0D) §: 83.1 (C-2), 69.1 (C-3), 28.8 (C-4), 157.8

(C-5), 96.6 (C-6), 158.1 (C-7), 95.8 (C-8), 157.2
(C-9), 101.2 (C-10), 132.5 (C-1'), 116.4 (C-2'), 146.5
(C-3"), 146.5 (C-4"), 115.6 (C-5"), 120.3 (C-6). LA I
Hodl 5 cmiE R A 5, M e A 10 A
ILEE.

&Y 1. wELEEH AR, HR-ESI-MS m/z:
339.106 5 [M+Na]", 73 T3 C14H0g. 'H-NMR (600
MHz, CD;OD) &: 2.72 (1H, dd, J = 14.4, 7.2 Hz,
H-7b), 3.48 (2H, t, J = 7.8 Hz, H-8), 3.71 (1H, dd, J =
7.2, 13.8 Hz, H-7a), 4.75 (1H, d, J = 7.8 Hz, H-1"),
6.76 (1H, d, J = 8.4 Hz, H-5), 6.77 (1H, dd, J = 7.2,
1.8 Hz, H-6), 7.08 (1H, d, J= 1.8 Hz, H-2); “C-NMR
(150 MHz, CD;0D) §: 132.3 (C-1), 117.0 (C-2), 146.9
(C-3), 146.8 (C-4), 117.2 (C-5), 119.8 (C-6), 39.7
(C-7), 64.5 (C-8), 104.6 (C-1), 75.1 (C-2), 77.9
(C-3"), 71.6 (C-4"), 78.5 (C-5"), 62.7 (C-6). VL ¥k
kgAY, WA 11 N 3.4-
TRRIER L E 8-O-p-D-HiE T

&Y 12: EETEMA, HR-ESI-MS m/z:
501.160 2 [M+Na]", 4> ¥ CyHs013. 'H-NMR
(600 MHz, CD;0D) 8: 6.46 (2H, s, H-2, 6), 3.82 (6H,
s, 3, 5-OCH3), 3.71 (3H, s, 4-OCH3), 4.80 (1H, d, J =
7.8 Hz, H-1'), 497 (1H, d, J = 3.0 Hz, H-1"), 3.88
(1H, d, J = 2.4 Hz, H-2"), 3.95 (1H, d, J = 9.6 Hz,
H-4"), 4.05 (1H, d, J = 9.0 Hz, H-4"), 3.55 (2H, s,
H-5"); *C-NMR (150 MHz, CD;0D) ¢: 135.3 (C-1),
96.6 (C-2), 155.0 (C-3, 5), 156.2 (C-4), 96.4 (C-6),
57.0 (3-OCH3), 61.1 (4-OCHj3), 56.8 (5-OCHj), 103.3
(C-1"), 752 (C-2"), 783 (C-3"), 71.7 (C-4), 77.9
(C-5"), 65.5 (C-6"), 110.9 (C-1"), 77.9 (C-2"), 80.7
(C-3"), 75.0 (C-4"), 65.5 (C-5"). LA ¥l 5 ki
EHAR A, WA 12 83,4,5-=H
AFERE-O-B-D-FrHE-(1—6)-O-B-D-H H i

&Y 13: WA EM A, HR-ESI-MS m/z:
477.099 1 [M+Na]", 273 CyoHyO0p,. 'H-NMR
(600 MHz, CD;0D) ¢: 6.70 (1H, d, J = 2.4 Hz, H-2),
6.62 (1H, d, J = 8.4 Hz, H-5), 6.57 (1H, dd, J = 8.4,
2.4 Hz, H-6), 3.70 (3H, s, 3-OCH3), 4.73 (1H, d, J =
7.8 Hz, H-1"), 3.45 (m, H-2'), 3.47 (m, H-3"), 3.44 (m,
H-4'), 3.82 (m, H-5"), 4.59 (1H, dd, J = 11.4, 1.8 Hz,
H-6'a), 4.43 (1H, dd, J = 12.0, 7.2 Hz, H-6'b), 7.10
(2H, s, H-2", 6"). “C-NMR (150 MHz, CD;OD) &:
152.9 (C-1), 104.2 (C-2), 149.4 (C-3), 143.4 (C-4),



¢ %% ChineseTraditional and Herbal Drugs 55 49% %8 133 20184 7 H

2983 -

116.3 (C-5), 110.5 (C-6), 56.6 (3-OCH3), 104.2 (C-1"),
75.2 (C-2'), 78.1 (C-3"), 72.0 (C-4'), 75.9 (C-5"), 65.2
(C-6'), 121.7 (C-1"), 110.5 (C-2"), 146.8 (C-3"), 140.1
(C-4"), 146.8 (C-5"), 110.5 (C-6"), 168.5 (C-7"). LA I
o 5 SCR iR A -, etk A 13
N A4S 3-H AR - 1- K JE-O-(6"-O-1% B Tt 2% )-B-
D-FHk e 71 2] B EF

&) 14: AR A, HR-ESI-MS m/z: 221.043 3
[M+Na]", 773 CoH0s. 'H-NMR (600 MHz,
CD;0D) 6: 7.06 (2H, s, H-2, 6), 4.26 (2H, q, J = 7.2
Hz, H-OCH,CH;), 133 (3H, t, J = 72 Hz
H-OCH,CH;). UA_F¥dfs 5 SCiidfos SR Ha A 5",
MR EY) 14 NEB TR .

&) 15: BT E A, HR-ESI-MS m/z:
369.117 7 [M~+Na]", 7313 C sHx»09. 'H-NMR (600
MHz, CD;0D) ¢: 3.33~3.47 (4H, m, H-2'~5"), 3.66
(1H, dd, J = 12.0, 6.6 Hz, H-6'a), 3.70 (3H, s,
4-OCH3), 3.81 (6H, s, 3, 5-OCH3), 3.92 (1H, dd, J =
12.0, 1.8 Hz, H-6'b), 4.81 (1H, d, J = 7.2 Hz, H-1"),
6.49 (2H, s, H-2, 6). LA - Hdia 5 SClk s £t a4
— g2 s e ) 15 N 3,4,5-= WAL
J-B-D- N g ] 27 B

&Y 16: BRI E R K, HR-ESI-MS
m/z: 383.133 1 [M+Na]", 2> TN Ci¢Hu400-
'H-NMR (600 MHz, CD;0D) &: 3.23~3.29 (4H, m,
H-2'~5"), 3.69 (1H, dd, J = 12.0, 5.4 Hz, H-6'b), 3.75
(3H, s, 4-OCHs), 3.84 (6H, s, 3, 5-OCHj3), 3.90 (1H,
dd, J = 12.0, 1.8 Hz, H-6'a), 4.32 (1H, d, J = 7.8 Hz,
H-1'), 4.64 (1H, d, J= 12.0 Hz, H-7a), 4.84 (1H, d, J =
12.0 Hz, H-7b), 6.77 (2H, s, H-2, 6). LA_F%d 5 50k
WIBIA ), WA 16 M 3,4,5-=H
IR IE B-D- MR A R
S 3k
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