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i E: BB W5 =t Panax notoginseng 1Ly Fask KA 70%LBEKBFIRIG, FEMR OGS 1ET BEAE, F
Fl D101 KL PP AR AL« MCI gel CHP20 ODS SUAH T (i Al i) 2% ¥ A €0 &5 7 VR AT 4 B AN 2lifh, Jdid @ o J s it
DA AZ LR 3 55 2 PR A AT I S RTINS 2 . 8RN =LAEih B 3esse 13 MuaY, af
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A new malonylginsenoside from flower buds of Panax notoginseng

YANG Xiao-nan, WANG Hong-da, LI Wei-wei, SUN Meng-xiao, LI Xue, YANG Wen-zhi
State Key Laboratory of Component-based Chinese Medicine, Tianjin University of Traditional Chinese Medicine, Tianjin 301617, China

Abstract: Objective To systematically investigate the chemical constituents of the flower buds of Panax notoginseng. Methods
Ultrasonic extraction by 70% aqueous ethanol, successive solvent extraction by ethyl acetate and n-butanol, normal-/reversed-phase
column chromatography by D101 macroporous adsorption resin, silica gel, MCI gel CHP20, and ODS, as well as preparative HPLC,
were used for isolation and purification of target compounds. A variety of spectroscopic techniques, including high-resolution MS,
1D/2D NMR spectra, etc. were used for the structural identification of the isolated compounds. Results Thirteen compounds were
isolated and identified, including a new malonylginsenoside: 3f,12p,205-dammarane-24-ene-3-O-[B-D-glucopyranoside
(1-2)-(6-0O-malonyl)-O-B-D-glucopyranosyl]-20-O-[B-D-glucopyranosyl(1—6)]-O-B-D-glucopyranoside (1), together with 12
known compounds, including 10 neutral ginsenosides: ginsenoside Rd (2), ginsenoside F1 (3), ginsenoside Rb1 (4), ginsenoside Rbz
(5), ginsenoside Rbs (6), ginsenoside Rc (7), chikusetsusaponin Ls (8), ginsenoside F3 (9), notoginsenoside FP2 (10), and
notoginsenoside Fa (11), as well as two flavonoids: kaempferol-3-O-B-D-glucopyranosyl-(1—2)-O-p-D-galactopyranoside (12), and
quercetin-3-O-B-D-glucopyranosyl-(1—2)-O-B-D-galactopyranoside (13). Conclusion Compound 1 named as malonylfloralnoto-
ginsenoside Rbi is a new structure, and compound 9 is isolated from this plant for the first time.

Key words: flower buds of Panax notoginseng; ginsenoside; malonylfloralnotoginsenoside Rby; triterpenoid saponin; ginsenoside F3
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NRIAZ, BABEHR. FHEE. ARIEE. S
WD IAh, A RAEDIRE, TR
KAER, NoRBUEAS BRI EAS R
RAEW Z RSy A N B —RKew, BRA
ATRENE, FEIRYT 2 BUNE K9 AR i g 7 A —
SEWE I, N T EHITR =018, M=
U, AR =-EIE R BT BEATIR AT TS, M
=t aEIREE T 13 MeEw, aalh
3B,12B,208-1% F e 4 PU IR =i -24-J5-3-O-[ B-D- ML IR
il %) BlEHE (152)-(6-0-15 19t 3 )-O-B-D- it IR 7] %6 4
5£1-20-O-[B-D- it e #i] 23 Kk 21 (1—6)]-O-B-D- MLk g 4
% BE A ( 3B,12B,20S-dammarane-24-ene-3-O-[B-D-
—  2)-(6-O-malonyl)-O-B-D-
glucopyranosyl]-20-O-[B-D-glucopyranosyl(1 — 6)]-
O-B-D-glucopyranoside , 1) . AN & B2 #f Rd
(ginsenoside Rd, 2). AZ% 1 F, (ginsenoside Fy,
3). AZ%EF Rb; (ginsenoside Rby, 4). AZEFH
Rb; (ginsenoside Rby, 5). A Z 2 1F Rb; (ginsenoside
Rbs, 6). AZ 1 Re (ginsenoside Re, 7). 171
Z2FF Ls (chikusetsusaponin Ls, 8). AS 2 Fs
(ginsenoside F3, 9). — L& ¥ FP, (notoginsenoside
FP,, 10). =L+ Fa (notoginsenoside Fa, 11).
L1 2% [y -3-O-B-D- L 1 7] %6 5 22 -(1—2)-B-D- L i
A #E FF [kaempferol-3-O-B-D-glucopyranoyl-(1—2)-
B-D-galactopyranoside, 12]. % % -3-O-B-D- ke %
EEIE-(152)-B-D-ME R - FLBEH [quercetin-3-O-B-
D-glucopyranosyl-(1—2)-p-D-galactopyranoside, 13].
He, k&1 2 EY, iRl =1E
& EH Rbys WEY 9 E RN ZED P EARE.
1 UESHH

BRUKER AVANCE II-500 FI 600 % 4% i L4
BEAL B AT TL ARy 857 BE DU MRAT ©AT I
B CGEERAFHRHA R A 7]); Cary 60 24k
AT (R 2R RECA R A A]D;
AUTOPOL 1V H3leytAX (REEERAF);
Varian 837 AL AMGIEA (56 EH S8R /R B}
BAMRARD: 2248 1260 Infinity 1 J0RAH (1%
I CGREZ I RHA AT FH/RF GX-281
P B G EE RARBHCA R A )D; Biotage
Isolera One PREH|ZEAH IS ( LIBRERFHSE
BRATD: il #H YMC-Pack ODS-A (250 mm X
10 mm, 5um). Atlantis T3 OBD (250 mmX 10 mm,
5 um). X-Bridge BEH Amide OBD (250 mm X 10

glucopyranoside (1

mm, 5pm); IEAHFE O (100~200. 200~
300 HD, fEKR GFase ER B BlgEEH TARA
7)) D101 K FLIR B g RIS TA PR A FD;
MCI gel CHP20 (HA =254 AF])D; ODS (HA
YMC A7 A iraiili K OfE . BER G, H
BE, IETEE. 5% (RIEBEFFHERHARAFD.

=BT 2019 % 9 HWHE T =AMk, 2R E
HH R 2 K 2 2R B BB 25 8 R TUINE NS @ )
— & P. notoginseng (Burk.) F. H. Chen ] /& A8 %,
P4 (PNF-20190912) A7 R H R 25 K224
S 2 E R E T E
2 FE
21 REESSEH

THE=-H1E 5 kg, BIWE, H 10 f5&E 70% L85
IR PR HEEL 2 ¥k, BHIK 2 h, AN 40 C,
TR AR BICIER, VR T1A5 3] =-E1E SRk
K 1.7kgo B 1.6 kg = BIERIRMIFE S, DUKIERE,
FABSTR 2. B8 5 /K B ANE T B0 BIAEE 6 Wk, 152 3
NS BERR CPRZEI) (A) 29120 gv 1B T REZE
B (B) 476 g« /KERH (C) 937 g.

=-EIEKERY C (100 g) LRERH: MR, —
SR LE-FIEE-ZK (81 1:0~0:1:1) BhEFue/bi,
EIHAEH) 6 MEM Fr. C1~6. Fr.C5 (6g) &K
AREIEAE (203 nm, 32%ZfE) B, B35 34
T84y Fr. C5-A~C. Fr. C5-B (530 mg) 424
T BORH R 45 44K (203 nm, 28%Z i, YMC-Pack
ODS-A, 2.5 mL/min, ®=22.5min), —{k4fifk (203
nm, 83%Z.J§, X-Bridge BEH Amide OBD, 2.5
mL/min, %&=15.2 min) FEHLEH 1 (10 mg). 1E
THEERERY B (456 g) 4 D101 KFLIL A HEHE
W KM 10%. 30%- 40%- 50%. 70%. 95%Z. 1%
BEEELENE) 193] 9 N4 B1~B9. Fr. B6 (11 g)
22 MCI gel CHP 20P #: €13, Z,fF-7K (10 : 90~95 :
5) BREEVEML, 1925 MEfr Fr. B6-A~E. Fr. B6-E
(165 mg) Z>FHi| & WAH 7 B 44k (203 nm, 40%Z,
I, Atlantis T3 OBD, 2.5 mL/min, &x=18.2.20.5 min)
BRELAY 2 (194 mg). 3 (5mg). Fr. B6-D (210
mg) &R — K& (203 nm, 63%HREE,
YMC-Pack ODS-A, 2.5 mL/min, #%&=80.1. 95.0.
120.0~ 130.5 min) J5 — X4 (203 nm, 80% /%,
X-Bridge BEH Amide OBD, 2.5 mL/min, ®=28.2.
18.5. 20.5. 21.5 min), #E4A{LEEILEY) 4 (20
mg). 5 (10 mg). 6 (20 mg). 7 (18 mg). Fr. B6-C



FEH 2022F 107 $53% B 198  Chinese Traditional and Herbal Drugs 2022 October Vol. 53 No. 19

* 5947 »

(1.7 @ &N a3 ODS #: ik, HE-/K (40 1 60~
80 : 200 BEFEVEML, 1825 T80 Fr. B6-C1~5.
Fr. B6-C2 (500 mg) £}l %% v A il 2% 4tk
(203 nm, 33%ZJ, Atlantis T3 OBD, 2.5 mL/min,
=238+ 33.2 min) 15454 8 (30 mg). 9 (15 mg)-
Fr. B6-C3 (470 mg) ZY-1fill 2 A — kil %% (203 nm,
98% I, X-bridge BEH Amide OBD, 2.5 mL/min,
®=12.5. 142min), X% (203 nm, 32%4JH,
YMC-Pack ODS-A, 2.5 mL/min, #&=30.0. 40.5 min)
BEEY 10 (20mg). 11 (15mg). Fr.B4 (10g)
28 MCI gel CHP 20P #: 4, ZJE-7K (0 1 100~95 :
S)BERELEFE] 5 AME Fr. B4-A~E. Fr. B4-D (500
mg) £l 2% S RGBS 44k (254 nm, 13% 20,
YMC-Pack ODS-A, 2.5 mL/min, &#=40.2. 65.5 min)
HibE 12 20 mg). 13 (15 mg).
22 k&Y 1 BRKRREEMREATNE

FEEMBUL A 12 mg TR, JIN 5 mL 2
mol/L [ERERVHE, 85 C/AIBINI S he JKAWIIET
T 5 mL REAK, ISR S A 3 Ik,
IKERIEZ T E AR . /> HIFREL D-H%&HE . L7
HPE. D-AWE. L-AKE. L-BTHAARES 2 mg, 5k
SRR ERREARAE S S T 2 mL (JE7KIERE T, 0
A 2 mg L-FI R R R ER, 60 C/KIEINIF 1 h,
ZJEHIN 10 pL A8 F R i FURR B AR 2L S8 1 he

AW T HPLC A, 4347 5440 F : Waters
XSelect CSH Cig A (150 mmX3.0 mm, 3.5
um), JSIHN 0.1%H K (A) -4 (B), 1A
i 0.6 mL/min, RN 35 C, LAMNEK 250 nm,
AW 1 KARFE S BERE R 2 ul, SBEbRAE SR 2
1 uL. FREESRMLZ&ME: 0~20 min, 20%B; 20~28
min, 20%~95%B; 28~30 min, 95%B; 30~31 min,
95%~20%B; 31~39 min, 20%B. ifid &K} A]
Foxt, e B AL p 4ant i AL
3 HHEE

WEw: AR, S THE. [ofs +5.90 (c
023, MeOH); UV A" (nm): 198.5 (0.4); IR vier
(cm): 3400, 2900, 2360, 1640, 1360, 1040. (-)
HR-ESI-MS T/ T BT [M—H] m/z 1 193.596 7
CHFEAE [M—H] m/z 1193.596 1), HEHAHXF 7>
TREN 1194, 454 'H.e BC-NMR EHEHEN 5
TN Cs7HoaOn6, FeBFES T2, HEL P HEERT
BRI 4 ANE RIS, AR m/z 1149.609 1.
1107.596 3. 945.544 7. 783.491 3. 621.437 8 FlJi

ANZ R B H IO T 459.384 0, 7R H A
MRS | AN B S 4 MEEREETN RN S
TR E B BC-NMR g X R 30 MRS
5 CELHE 8 NHIE R . 8 AN FHAERK . 9 AN Lk
Al S ANEAES), 454 'H-NMR BErf 8 ANEFE
WSS ou 0.96 (H-18). 0.82 (H-19). 1.66
(H-21). 1.62 (H-26). 1.67 (H-27). 1.28 (H-28). 1.09
(H-29). 0.94 (H-30), 2 MEAS ZEEAZET on
3.26 (dd, J=12.0. 4.3 Hz, H-3), 4.18 (m, H-12), 7
EGNEYNIENS T BERE T b =R 2.
HMBC i+ EoR o 1.66 (3H, s, H-21) il 6c 36.2
(C-22) IFHR155 . ou 1.67 (3H, s, H-27) Al ic
131.1 (C-25)~ dc 126.0 (C-24) HIAHFEIE 5. ou 1.62
(3H, s, H-26) Al 6c 131.1 (C-25) dc 126.0 (C-24) )
FIXAE5; JFH, 'H-'H COSY ihER on 1.85.
2.40 (m, H-22) Al 2.38. 2.61 (m, H-23) L} 2.38.
2.61 (m, H-23) F15.32 (m, H-24) Z [A|[IFH<1E 5,
Wi T 2o B CL7 EE R B K 454
ZHEE IR B BC-NMR 3 iRAE 522008
Sc 432 (C-2""), 753 (C-5'), 65.0 (C-6), 168.6
(C-1"""), 169.9 (C-3""), '"H-NMR il 1 &5 S k2447
# on 3.80 (H-2"""),0.94.1.72 (H-1), 4.86.5.06 (H-6")
Ab, HARER S5 CIRIRE I NS 21 Ry LGS
PEFEA—FI6], TH-NMR 1% EoR 4 M5 7
=5 0n4.88 (d, J=7.2 Hz, H-1"), 5.36 (d, J="7.8 Hz,
H-1"), 5.13 (d, J=7.8 Hz, H-1""), 5.10 (d, J= 7.2 Hz,
H-1""); BC-NMR ¥ ER 4 MmILEHRES oc
105.0 (C-1"), 106.1 (C-17), 98.1 (C-1"), 105.4
(C-1"), A A& EEOE S 1 PR
FINZ 21F Rby —FER) 4 AN B-D MR &) Hi L7,
N T RIS 5 S 5 BUK R VA s A
M), #E4T 7 HSQC-TOCSY 524, £ HSQC-
TOCSY i, W55 oy 4.88 (d, J=72Hz, H-1") 5
dc 105.0 (C-1"), 83.5 (C-2"), 78.0 (C-3"), 71.3 (C-4),
Su 4.86, 5.06 (m, H-6") 5 éc 71.3 (C-4"), 75.3 (C-5"),
65.0 (C-6") MIAHKAE S, ou 5.36 (d, J=7.8 Hz, H-1")
5 6c 106.1 (C-1"), 77.1 (C-2"), 78.4 (C-3"), 71.6
(C-4"), ou 4.38, 4.53 (m, H-6") 5 ¢ 71.6 (C-4"),
78.4 (C-5"), 62.7 (C-6") WIAHKAE S, dus5.13(d,J=
7.8 Hz, H-1"") 5 ¢ 98.1 (C-1""), 74.6 (C-2'""), 78.4
(C-3"), 71.7 (C-4""), on 4.33, 4.73 (m, H-6"") 5 dc
71.7 (C-4"), 77.1 (C-5""), 70.3 (C-6"") HIMFKIET,
ou 5.10 (d, J = 7.2 Hz, H-1"") 5 ¢ 105.4 (C-1""),
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749 (C-2"), 78.0 (C-3""), 71.6 (C-4""), Ou 4.37, 4.50
(m, H-6") 5 6c 71.6 (C-4""), 79.3 (C-5""), 62.8
(C-6"") BIAHRAT S, IR TS gt ol
ERARELS S . A, HMBC 3 5o oy 4.88 (d, J=7.2
Hz, H-1') 5 6c 89.3 (C-3)+ 0n 5.36 (d, J=7.8 Hz, H-1")
5 6c 83.5 (C-2)s u 5.13 (d, J = 7.8 Hz, H-1"") 5 oc
83.2 (C-20) LAM% 6y 5.10 (d, J = 7.2 Hz, H-1"") 5 oc
70.3 (C-6"") MIZFRAHKAE T, FEnbEiE 5 uiiEs:
P WEEE BRI AT o

5 NS 21 Rby ML), #ZREEERF 2 H 2 A
BRILBE (O 168.6. 169.9) Fl 1 AN H A S [oc
43.2/61 3.80 (2H, m)], HMBC ' o 3.80/5¢ 168.6
A1 51 3.80/6¢ 169.9 FIAH A 5 1iE L H 25 T Bk X
I, HMBC i oy 4.86 (m, H-6') Al dc 168.6

(C-1"") BIAH A SRS H A Ao sl T 2
JCRHZ 3 AR A HE 6/-OH Ab, [HTA kR HY
R, oc C-5'HFIm WA 2.8, dc C-6'FKIA WAL 2.2,
o H-6'2 5 MK 3% % 0.45, on H-1 25 137 1
% 0.200, 'H-'H COSY &+ 1 4.86+ 5.06 (m, H-6")
Al 61 4.05 (m, H-5") [IAHAE 5, LA & NOESY &+
Su 4.86 (m, H-6') 5 du 3.26 (dd, J = 12.0. 7.8 Hz,
H-3) MAHXES, WoMEPWRERTES o
3.80 2H, m) 5 0 0.94. 1.72 (m, H-1) I53AHL1E
T, AR Y SRS A 3 AR
WK 6'-OH Abo ZR& —4EAN 4z i EIfgsT, 16
A1 RSB R 1 R,

AW 1 ARG (B 1D @it NOESY 1%
Wi5E . Ou3.26 (dd, J=4.3,12.0 Hz, H-3), ¥ i

=1 £A&4 189 '"H-NMR (600 MHz) F1 3C-NMR (150 MHz) ##& (CsDsN)
Table 1 'H-NMR (600 MHz) and *C-NMR (150 MHz) data of compound 1 (CsDsN)

/DA Jdc OH AL oc OoH
1 39.2 0.94 (m), 1.72 (m) 3-O-gle
2 26.6 1.36 (m), 1.86 (m) Iy 105.0 4.88 (d, /=172 Hz)
3 89.3 3.26 (dd,J=4.3,12.0 Hz) 2 83.5 4.20 (m)
4 40.1 3 78.0 4.26 (m)
5 56.5 0.71 (m) 4 713 4.03 (m)
6 18.5 1.35 (m), 1.47 (m) 5 753 4.05 (m)
7 35.1 1.21 (m), 1.46 (m) 6 65.0 4.86 (m), 5.06 (m)
8 39.7 2'-0O-glc
9 50.2 1.41 (m) 1 106.1 5.36 (d,J=7.8 Hz)
10 37.0 2" 77.1 4.07 (m)
11 30.9 1.56 (m), 2.04 (m) 3" 78.4 3.94 (m)
12 70.2 4.18 (m) 4" 71.6 4.23 (m)
13 49.5 2.00 (m) 5" 78.4 3.94 (m)
14 514 6" 62.7 4.38 (m), 4.53 (m)
15 30.7 0.99 (m), 1.56 (m) 20-0-glc
16 26.8 1.87 (m), 2.27 (m) | 98.1 5.13(d, J=7.8 Hz)
17 51.7 2.58 (m) 2" 74.6 4.01 (m)
18 16.1 0.96 (3H, s) 3m 78.4 4.25 (m)
19 16.3 0.82 3H, s) 4" 71.7 4.07 (m)
20 83.2 5 77.1 4.13 (m)
21 22.4 1.66 (3H, s) 6" 70.3 4.33 (m), 4.73 (d, J=10.8 Hz)
22 36.2 1.85 (m), 2.40 (m) 6""-0-glc
23 233 2.38 (m), 2.61 (m) 1" 105.4 5.10 (d, J = 7.2 Hz)
24 126.0 5.32 (m) 21 74.9 3.92 (m)
25 131.1 R 78.0 4.26 (m)
26 25.8 1.62 (3H, s) 4 71.6 4.35 (m)
27 18.0 1.67 (3H, s) 5 79.3 4.18 (m)
28 28.2 1.28 (3H, s) 6" 62.8 4.37 (m), 4.50 (m)
29 16.7 1.09 3H, s) 1 168.6
30 17.4 0.94 (3H, s) 20 432 3.80 (2H, m)
3 169.9
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# A\l NOESY

H

H/\‘C HSQC-TOCSY

1 %441 893EZE HMBC. 'H-'H COSY. NOESY #1 HSQC-TOCSY #dx
Fig. 1 Key HMBC, 'H-'H COSY, NOESY and HSQC-TOCSY correlations of compound 1

FAE5 ou4.88(d,J=7.2Hz H-1"), HALZENEAM
G AUE, IEI 3 7 E 8N B H ). NOESY %
W on 0.71 (m, H-5) 5 6u 1.28 (3H, s, H-28), 1.41 (m,
H-9), 3.26 (dd, J= 4.3, 12.0 Hz, H-3) [IAXAE 5, ou
0.94 (3H, s, H-30) 5 Ju 1.41 (m, H-9), 2.58 (m,
H-17), 4.18 (m, H-12) HIAHAES, ou 1.09 (3H, s,
H-29) 5 61 0.82 (3H, s, H-19) MRS, on0.96
(3H, s, H-18) 5 6y 0.82 (3H, s, H-19), 2.00 (m, H-13)
AT S, BhE 1 E o R AR U89,
FERTAAR G I 52 1) HPLC €63 B b, D=7 257 4
L-H %0 D-ARBE. L-AKE. L-Brlhi{ErpsfT A
{REFIHE] 73 3 1544, 13.99. 17.92. 17.18 £l 17.45
min, HAEY) 1 BR/K AT AAAITE 15.45 min 45 H
B EIgE, PR, HEY 1 T 4 DR L0 Y
YN DAEIERE. A ERER, AW 1 BEN
3B,12B,208-1K F ki U PUIR = i -24-J75-3-O- [B-D-ML I
] %) B 2 (152)-(6-0- T 1 J5k )-O-B-D- Wit i 7] 225 4
$£1-20-O-[B-D- IR 71 27 4 3 (1—6)]-O-B-D- ML R i 2]
WEEF, £ SciFinder K02, N 1 M EHEMLEY,
NN = AEEE B Rby, HEMWE 1 fos.
a2 Bk oAR, SinT WE.
(-)HR-ESI-MS 4 F B Fi§ [M+HCOO] N m/z
991.546 7, HEMFAEXT 7T REA 946; BEE TR
A FORE F m/z 945.541 4. 783.488 9. 621.436 3.
459.384 4, R 3 N AR IO 5 IR R AR IR
NS TR B TURE B T, AT e 5

NS g R B REZ AR 3 N EIATRE, JRES A TH-
BC-NMR Z #6720 F N CasHs2015. 'H-NMR
W, m X 4E 8 A FRFRAE LG T 15 5 O
0.80. 0.94. 0.96. 1.12. 1.29. 1.60 (6H). 1.64, 1
WX 1 NMEELES ou 5.30 (m, H-24), 2 NMEH
55 on 3.28 (dd, J = 4.2, 12.0 Hz, H-3), 4.04 (m,
H-12), 454 BC-NMR #EH 1 ANUERAS 5 ¢ 126.2
(C-24), 1312 (C-25) 1 2 MFAERES dc 56.0
(C-5), 28.0 (C-28), WA NIFE NS IR EL.
BC-NMR #Ed &x 3 M EEik(E5 dc 105.4
(C-1"), 106.3 (C-1"), 98.6 (C-1""), 454 'H-NMR it
2 AMHERRIE R 5 S on4.94 (d, J=7.2Hz), 5.41 (d,
J =172 Hz), S5 S HoKIEE S,
WESEZEYE 3 N abEE:, BA 1AM a b
H5H I C-20 frghié . H s Hoh 5 S CifoE b &
MANZ BT Rd —5, F % e IAS BT R,
H BC-NMR i L3 2.

e 3. gtk R, HETHE.
()HR-ESI-MS F4r &1 iE [M+HCOO]"A m/z
683.445 5, HEMIFHAHXNT 7T HiEA 638, BEE TR
R R m/z 637.432 7. 475380 1, HIHLE A S
SR RGBT, R 1 AN AR
0, AT REAE NS =R 0E
P 1 DNRIEINE, 454 'H-. C-NMR HdE#hE Ho
TN C3sHexO09o 'H-NMR [ 2 MEEEET
Su 3.51 (dd, J= 4.8, 12.0 Hz, H-3), 3.93 (m, H-12)#18
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£ 2 LAY 2~11 #) BC-NMR #4E (150 MHz, CsDsN)
Table 2 '3C-NMR data of compounds 2—11 (150 MHz, CsDsN)
BRAL 2 3 4 5 6 7 8 9 10 11

1 394 39.7 39.1 39.2 39.2 39.0 394 393 39.4 393

2 26.9 28.5 26.7 26.6 26.6 25.7 28.1 28.1 26.9 26.9

3 89.2 78.7 88.9 89.0 88.9 88.9 78.3 78.4 89.3 89.1

4 40.0 40.7 39.9 39.6 39.7 39.6 40.4 40.3 40.0 39.9

5 56.6 62.1 56.3 56.3 56.3 56.2 61.7 61.7 56.6 56.5

6 18.7 68.0 18.3 18.4 18.4 18.3 67.8 67.7 18.7 18.6

7 354 47.8 35.0 35.1 35.1 35.0 47.4 47.4 353 353

8 40.3 41.5 39.6 40.0 40.0 399 41.2 41.1 40.2 40.2

9 50.4 494 50.1 50.2 50.2 50.1 49.9 49.8 50.4 50.3
10 37.1 39.7 36.8 36.8 36.9 36.8 394 393 37.1 37.0
11 31.1 31.1 30.7 30.8 30.8 30.7 30.8 30.6 30.9 30.9
12 70.5 70.5 70.1 70.1 70.2 70.2 69.7 70.1 71.0 70.3
13 49.7 50.2 494 49.4 49.5 49.3 49.1 49.1 49.6 49.6
14 51.7 51.7 51.5 514 51.4 51.3 514 513 51.7 51.5
15 31.0 31.2 30.6 30.7 30.7 30.6 30.8 30.7 30.9 30.9
16 27.0 26.9 26.5 26.7 26.8 26.5 26.7 26.6 27.0 26.8
17 52.0 51.9 513 51.6 51.6 51.5 51.5 51.5 51.8 51.7
18 16.2 18.1 159 16.0 16.0 159 17.7 17.4 16.5 16.1
19 16.6 17.9 16.2 16.2 16.3 16.2 18.0 17.4 16.2 16.4
20 83.6 83.6 83.2 83.3 83.5 83.4 83.6 83.4 83.7 83.6
21 22.7 22.7 223 22.2 223 22.3 22.2 22.2 22.6 22.5
22 36.4 36.4 36.1 36.1 36.2 36.1 36.2 36.1 36.4 36.3
23 23.6 23.5 23.1 23.1 23.2 23.1 23.2 23.1 234 234
24 126.2 126.3 125.9 125.9 126.0 125.9 125.9 125.9 126.3 126.1
25 131.2 131.3 131.0 130.9 131.1 131.0 131.3 131.1 131.3 131.3
26 26.1 26.1 25.8 25.7 25.8 26.7 259 25.8 26.1 26.0
27 18.1 17.8 17.9 17.9 17.9 17.8 17.5 17.8 18.1 18.1
28 28.4 323 28.0 28.0 28.1 28.0 32.0 31.9 28.3 28.2
29 16.9 16.9 16.5 16.5 16.6 16.5 16.6 16.5 16.9 16.8
30 17.6 17.7 17.3 17.4 17.4 17.3 17.5 17.6 17.6 17.6
1’ 105.4 98.6 105.1 105.0 105.2 105.1 98.0 98.1 105.1 105.0
2! 83.6 75.5 83.4 83.4 83.5 83.3 74.8 74.8 82.9 82.9
3’ 78.6 79.7 77.9 78.1 78.2 78.3 79.2 79.3 78.9 78.8
4’ 71.9 71.9 71.4 71.0 71.6 71.5 71.6 72.1 71.4 71.3
5’ 78.5 78.8 78.1 77.0 78.0 78.1 76.8 76.8 78.6 78.4
6’ 63.1 63.2 62.5 62.8 62.9 62.8 70.2 69.2 63.1 62.9
1” 106.3 105.9 105.9 106.1 106.0 105.1 104.7 103.3 103.2
2" 77.5 77.1 76.8 773 77.1 72.8 71.7 84.8 84.6
3" 79.5 79.2 77.9 78.4 77.9 73.9 74.1 78.2 78.0
4" 71.8 71.6 71.6 71.8 71.5 78.5 68.7 71.9 71.8
5" 78.2 78.3 78.2 78.4 78.3 65.8 65.7 78.0 78.0
6" 63.0 62.7 62.7 62.6 62.5 62.9 63.1
1" 98.6 98.0 98.0 98.2 98.0 106.9 106.7 106.6
2" 75.5 74.8 74.7 74.9 75.0 75.4 76.2 76.1
3" 78.7 78.3 79.2 79.3 79.2 78.8 78.0 78.0




¢ B 20202F10H $£53% B 198 Chinese Traditional and Herbal Drugs 2022 October Vol. 53 No. 19 5951 «
g2

B 2 3 4 5 6 7 8 9 10 1
4" 71.9 71.5 71.6 71.6 72.0 71.0 70.5 70.8
5" 78.6 77.0 76.8 76.8 76.5 67.3 67.7 67.5
6" 62.9 70.1 69.9 69.2 68.4

I 105.3 105.7 104.8 110.1 98.3 98.2
2m 75.2 74.8 722 834 75.3 75.0
3" 78.4 78.0 74.2 78.7 79.5 79.4
4m 71.5 71.5 68.7 85.8 72.3 71.6
5" 79.2 66.8 65.8 62.7 76.8 77.2
6" 62.8 68.8 70.3
1" 110.4 105.5
20 83.7 75.4
3" 79.0 78.5
4 86.1 71.3
5 63.0 78.6
6" 62.9

ANHFEAIES 0 0.95. 098, 1.06. 1.45, 1.57 (6H)-
1.61. 1.99, 454 BC-NMR iK% X 1 AU
55 5c 126.3 (C-24), 131.3 (C-25), iFSZH AHE NS
SPEERE AT . BC-NMR i 2R 1AM k(5 5
5c 98.6 (C-1'), #/RAS C-20 Lr&5 A1) B 7Y & b
Bk HPAEEOR S SCIIRED XTI, e IANSE
HFi, H BC-NMR 3 % 2.

e 4. AR, % T HE.
(-)HR-ESI-MS [ 73 & 1§ [M+HCOOI"N m/z
1153.601 0, #EWHARX 707 B A 1108; BFE -1
ZURRIE F B T4 m/z 1 107.595 0. 945.542 4,
783.489 9. 621.437 8. 459.384 2, otk A YITER
W R A SR 4 NHEIEREI R R R, T EREA
Z M B ORI R BT, PR LS T RE
NFENS MBS 4 MHERE, &6
'H-. BC-NMR #¥z f 2 H 3 7508 CsaHoo0030
'H-NMR 1 8oR 2 MEREE S on 3.27 (dd, J =
4.2, 11.4 Hz, H-3), 4.28 (m, H-12), 1 M&EES on
5.32 (m, H-24), 8 MHEEZ(F T 0u 0.81. 0.96 (6H).
1.11, 1.28, 1.61. 1.66, &ify BC-NMR #EH 5c 56.3
(C-5), 28.0 (C-28), fEIAHX 1 NMAEREIR(E 5 Jc 125.9
(C-24), 131.0 (C-25), UESLIZMEMINIE NS
BAF; TH-NMR i 8R4 4 p ARG R 755
ou 4.93 (d, J = 7.2 Hz, H-1"), 5.08 (d, J = 7.6 Hz,
H-1""), 5.12 (d, J = 7.8 Hz, H-1""), 5.33 (d, J = 7.8
Hz, H-1"),*C-NMR 3% ff B 7R 4 A4S B %6 47 b i SE A

55 dc 105.1 (C-17), 105.9 (C-1"), 105.3 (C-1""),
98.0 (C-1"), HPIEHIE 5 CHIREN G A S 2
H Rby Fixt b A —20), #HHEY 4 B2 N
ANZ B Rby, H BC-NMR £ L& 2.

WEY S: AR, 5t T HEE. (-) HR-ESI-MS
T FEFIE [M+HCOOT N m/z1123.588 5, il
FARXE T R RN 10785 BEES P24 A B F m/z
1 077.582 1. 945.540 6. 783.487 8. 621.437 8.
459.384 5, KA 3 AN EIEIFEA 1A TUBBE ) TR
&K, ERIEANS B BT CHTYE T, Rk
SERMINTRENIR NS R B ER: 3 AN ATRER 1
ANTURRE, 454 'H-. BC-NMR $¥E#iE H 07
9 Cs3HooO220 'H-NMR iRk 2 AN A S %
AEUES ou 327 (d, J = 11.4 Hz, H-3), 4.14 (m,
H-12), 8 /MRHE LI B E{F 5 61 0.8010.94.0.98.
1.10. 1.27. 1.61. 1.65 (6H), iFSAEWHNFENS
TIERET . TH-NMR SR ROR 3 N B AU R T
TAE5 on 4.92 (d, J=6.6 Hz, H-1"), 5.11(d,J=7.6
Hz, H-1"), 5.32(d,J=7.8 Hz, H-1"") 1 1 ™ FLH5HE
(IS5 S 4.98 (d, J = 7.2 Hz, H-1""), %4
BC-NMR @ 4 AMPEHEIR(S S Jc 105.0 (C-17),
105.9 (C-1"), 105.7 (C-1""), 98.0 (C-1""), Hrr, oc
105.7 (C-1"""), 74.8 (C-2"""), 71.5 (C-4"") A7
BT RLAEBRE RFAE S s W A S e bl L i 2 H
A 22 5 5Ok IE O IR, % 9 NS AT Rba,

H BC-NMR g 3% 2.
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wWEm 6: AR, HETHE. 947.521 8, HEMILAX; 7> HEN 902, BT

(-)HR-ESI-MS T4 ¥ & 1I& [M+HCOO] N m/z
1123.589 1, HEMIHAHX 73F & A 1078; H A
HERHE R m/z 1 077.583 4. 945.542 2. 783.489 1.
621.436 4. 459.3842, ;A 1 NMEANS TR
TCHRFIE ST m/z 459.384 2, KA 3 AN AHER 1A
FubER Rk, HERCEYINER 3 AN A B
TR AN TR RS R 21, 4545 'H-.
BC-NMR ##iz i € H 7+ 08 Cs3HooO22. 'H-NMR
Wb, oy 3.27 (dd, J = 4.8, 12.0 Hz, H-3), 4.08 (m,
H-12), 8 MRHIEHLIEH EE(E 5 0n 0.81,0.95.0.96+
1.12. 1.29. 1.62. 1.66 (6H), HnZLEYINIEN
% T EER AT, 'H-NMR i 3 AN B Rb i 2L i 1
55 0n4.95(d, J=17.2 Hz, H-1"), 5.33 (d, /= 7.2 Hz,
H-1"), 5.03 (d, J= 6.0 Hz, H-1"") 1 1 ATk i
JR 755 4.73 (d, J=11.4 Hz, H-1"""), 454 13*C-NMR
B 4 ANHELG SRS S8 oc 105.2 (C-1), 106.1
(C-1"), 104.8 (C-1""), 982 (C-1""), HiEEY) 6
Bz 3N B AVE A 1 ASAHE, I PC-NMR s
LK 2.4 5 CHREEI IS, 45502 A\ 2 21 Rbs.

WED 1. AR, 5T FlE. (-) HR-ESI-MS
O TFEFIE IM—H] AN m/z1077.5852, HEMIFEXT
S TIREA 1078, BEEFE—RE, Rk 3 AHE
PEEEAN | A Tolpchliss, SRR ST m/z 945.541 7.
783.488 9. 621.462 8 FllJi NS —BEAY B RHIE =)
BIT 459.385 6, WL SN E A 3 /N &SN
1 NHBBERENEANS M2, 44 'H-.
BC-NMR # i i 2 H 7308 Cs3HogO22. 'H-NMR
EHER 2 MNEASZEIEREAES ou 3.27 (dd,
J=428,12.0 Hz, H-3), 4.09 (m, H-12), | M&EEES
O 5.33 (m, H-24), 8 MHIEZE S 61 0.81. 0.95,
0.97. 1.12. 1.29. 1.62. 1.66 (6H), 4 3C-NMR
TR 1A XEERRIS 5 Oc 125.9 (C-24), 131.0 (C-25),
IESLAEYRIFEANS M BT, 'TH-NMR H &R
34 B MR ERTES on 495 (d, J = 7.2 Hz,
H-1'), 5.12 (d, J=7.6 Hz, H-1""), 5.33 (d, /= 7.2 Hz,
H-1") Je I DM Tibphlism e &5 5 5.64 (d, J= 1.3 Hz,
H-1""), BC-NMR &8R4 MHmIERE S oc
105.1 (C-17), 106.0 (C-1"), 110.1 (C-1""), 98.0 (C-1"").
HPAEEIE 5 SCRAGEC I, a7 IS
A Re, FH: BC-NMR i W% 2.

& 8. AR, ST HE.
(-HR-ESI-MS 4T & Tl [M+HCOO] A m/z

fil R AE 2 AN TFURRRERD 1 AN AR R E R, R
TR BT m/z 901.516 8. 769.474 5. 637.433 1
RN Z =R 8 2 TURFE = YD 85 ¥ m/z 475.379 6,
HEM L LERI AT REAE 2 > FUBobE AN 1 A6 40 B 11 )5
NS =B EH, 454 'H-. PC-NMR %3 xe H
4 F RN CagH73017. 'H-NMR EH ) 2 NMEANS =
BEEAE S on 3.52 (d, J = 5.4 Hz, H-3), 427 (m,
H-12), | M&HEES ou5.31 (t,J=7.0 Hz, H-24),
8 MNHIAMES 0 0.99 (6H). 1.07.1.45.1.62 (6H)-
1.65. 1.98, BC-NMR % [FHIERK(ES oc 61.7
(C-5), 32.0 (C-28), WU EMNIENS =TERE
. BC-NMR ¥R 3 AMHEIER(E S oc 98.0
(C-1"), 105.1 (C-1"), 106.9 (C-1""), %54 'H-NMR i
W1 B ASBES IS 55 on 5.12 (d, J = 7.5 Hz,
H-1'), 2 TulrbimEE 155 4.93 (d, J= 6.5 Hz,
H-1"),5.14 (d, J="7.5 Hz, H-1""), BE WL EWEHIN
JENZ =R A TCESE 1| AAHE, 1 NI A b
THRERN 1A B BSR AT . HORIEEdE 5 ks
X, SEWEY) 8 ATTTT S H Ls, H BC-NMR
s WAk 2.

a9 BEMAK, ZiET HBEE.
(OHR-ESI-MS F 7 + & ¥ [M—H] N m/z
769.474 4, HENFHARXS ST RIEN 770, BEE TR
FRAE R — 2R BN m/z DN 637.430 8.475.380 1,
B ER 1A FRRFERD 1 AN AR R AR IR
Z = WA B TR B 1, HENAL A AN
JENZ =R a A iR 2 M AR, 454 'H-.
BC-NMR %z € H 1508 CaH70013. 'H-NMR
RN 2 MEAZS=EEIEEEFE TS ou 3.54 (dd,
J=3.0,10.2 Hz, H-3), 3.97 (m, H-12), &=%XH 8
AMEFAE G LSS 5 on 0.98. 1.02 (6H). 1.10.
1.48. 1.63. 1.65. 1.67, 5% PC-NMR i i
FIBUEERR(E 5 oc 125.9 (C-24), 131.3 (C-25), Wi
WEYMRIFENS =R EH . BC-NMR i H E7R 2
MR IERRZE S oc 98.1 (C-1), 104.7 (C-1"), 4i&
'H-NMR i 1 /> B BB 5L 0715 % ou 5.03 (d,
J=6.0Hz, H-1"), 1 MIkbEmIEEES oud.73 (d,
J=17.0 Hz, H-1"), W& NS =M B H TiER 1
AL g R BRT R AFRE R 1 AN AR . 85 SR B )
Y, BEMEY 9 NAS B Fs, H BC-NMR
s WK 2.

&Y 10: HEk AR, 57T HlE. (-)HR-ESI-
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MS R4 15 1I%& [M+HCOO] N m/z 1 255.631 5,
HEW FARRT 2> TR E A 1210, RS o 2 g i % 4
TR 2 A FHERN 3 N EE, AR R T miz
1 077.584 1. 945.542 5. 783.489 6. 621.435 9.
459.387 2, VACHEWI L EWRER 2 A ToichEZE
3 AEEPEENEANS AR, 454 H-.
BC-NMR 4z i € H 08 CssHosO26. 'H-NMR
W, EAIX g 8 AN AR PRI T8 5 o
0.79. 0.95. 1.00. 1.09. 1.27. 1.61. 1.66 (6H), 1
BXA 1| MEESS on 5.31 (m, H-24), 2 MEASA
=5 0n3.29 (d,J=11.4 Hz, H-3), 4.08 (m, H-12), £
& BC-NMR & HFHEIRTE 5 dc 56.6 (C-5), 28.3
(C-28), #HRRHNEANS “EERIETF, BC-NMR i
iR 5 MBI EEIRE S Joc 105.1 (C-1), 103.3
(C-1"), 106.7 (C-1""), 98.3 (C-1""), 110.4 (C-1"""),
'H-NMR i ff iR 3 4 B BUME i 3 15 5 on 4.94
(d, J = 6.6 Hz, H-1"), 5.50 (d, J = 7.6 Hz, H-1"), 5.13
(d, J = 8.0 Hz, H-1"") J 2 A~ Hipkm i 1155
5.59 (d, J = 1.0 Hz, H-1"""), 5.41 (d, J = 6.6 Hz,
H-1"7), HPEHE 5 oiikoE — 809, et
EW10 y—=-L=H FP,, L BC-NMR ¥z W3 2.
&Y 1. AR, ET HE.
(HHR-ESI-MS R4 ¥ &1 U¢ [M+HCOO] A m/z
1285.641 2, HEMIFHARNT 73 BIEA 1240, F2AH
TRWERH m/z 1107.593 8. 945.541 6. 783.488 7.
621.436 6. 459.387 6, KA 1 ANTURKER 4 M %]
PSR R R, AR WSS T RE N 1
A TURRHERE AN 4 DA PRI RN S R A 2,
44 'H-. BC-NMR it o AR
CsoH100027. '"H-NMR 1 B oR 2 MR NS & H
SR 159 ou 3.29 (d, J = 11.4 Hz, H-3), 421 (m,
H-12), 1| MEEAES ou 5.32 (m, H-24), HHXE
8 MHEAME S on 079, 0.95. 0.98. 1.11. 1.27.
1.61. 1.66 (6H), 'C-NMR i BR KX 1 AMF
HEXVEEBR IS 5 oc 126.1 (C-24), 131.3 (C-25), WFs2fk
EMIRNIENS EER BT, BC-NMR i ER 54
P IEBR(S 5 oc 105.0 (C-1), 103.2 (C-1"), 98.2
(C-1""), 106.6 (C-1""), 105.5 (C-1"""), 'H-NMR i
TR 4 B- U AT HE RO B 5 S 0u4.94 (d, J =
7.2 Hz, H-1'), 5.11 (d, J= 7.8 Hz, H-1"""), 5.14 (d, J =
6.6 Hz, H-1""), 5.53 (d, J = 7.2 Hz, H-1") 1 1 MK
WG FL R T5 5 5.41 (d, J= 6.6 Hz, H-1""), Lyl
Bl 5 v iRE — 500, S EAEY 1 o=+t

EFF Fa, H BC-NMR i 1% 2.

&Y 12. kK. (HR-ESI-MS F41
g [M—H] N m/z 609.145 9, 454 'H-.
BC-NMR g 731508 C27H30016. PC-NMR
P RN 1 AMRIEBE S oc 161.3 (C-5), 2 DMk
=5 0c 155.6 (C-2), 132.9 (C-3), 2 HERWAES oc
161.3. 98.8. 164.5. 93.7. 156.4. 104.2 1 5c 120.9.
131.0. 115.3. 160.0. 115.3. 131.0, #iE 71L&
(P EE IR I EE S "H-NMR 3 H1 2R 0u 6.20
(d, J=2.0 Hz, H-6), 6.44 (d, J = 2.0 Hz, H-8) NZK¥f
A FEAERER 2 MEES, Rz amait
5, 7- P2 FETEAEE; 'H-NMR 3 S 5755 on 8.09
(2H, d, J = 9.0 Hz, H-2', 6'), 6.90 (2H, d, J = 9.0 Hz,
H-3', 5) #1 BC-NMR iEHR{E5 dc 131.0 (C-2,
6"), 1153 (C-3',5") J& 4'FRHLAURI B 35 _EIRHIE(S
5o BC-NMR i1 2 Ml Bk (5 5 o 98.5 (C-17),
103.8 (C-1""), 454 "H-NMR it 2 ASFivm L 5 115
5 Oy 5.67 (d,J=8.0 Hz, H-1"), 0u4.58 (d,J=7.5
Hz, H-1""), & 7 AEPEH I E R,
A SRR A S GRS, SR AY) 12
9 1L 25 83-3-O-B-D- M Wi 6] % B 2 -(1—2)-B-D- Mt i 2
FUMEEF, H BC-NMR #dE 1L 3.

& 13: Bk K. (HR-ESI-MS R4
Bl [M—H] AN m/z 625140 3, 454 'H-.
BC-NMR 4 73+ 308 C27H30017. PC-NMR
PEHREIR 1 AMRIEAE S oc 161.3 (C-5), 2 Ml
=5 0c 155.5 (C-2), 133.1 (C-3), 2 HEHBES ¢
161.3. 98.8. 164.4. 93.6. 156.3. 103.8 Fl 5c 121.2+
116.0. 145.0. 148.6. 115.5. 122.2, & T 1L&W
NEEFAREZE; "H-NMR &9, du 6.18 (brs, H-6)\ on
6.39 (brs, H-8), 454 BC-NMR &4 HER(E 5 oc
98.8 (C-6), 93.6 (C-8), ZWEMLEMIIHEN 5,7-—
FRIETAEE; on 7.53 (d, J = 2.0 Hz, H-2"), 6.84 (d,
J=8.5Hz, H-5"), 7.67 (dd, J = 8.5, 2.0 Hz, H-6") &
3. A FRIEEUR B R EEE S . 'TH-NMR i
2 AR IEES S ou 5.64 (d, J = 7.5 Hz,
H-1"), 4.57 (d, J= 8.0 Hz, H-1"") %54 '3C-NMR i
o2 AN IR FEBRAS 5 o 98.6 (C-1"), 104.4 (C-1"""),
W€ 7B ai b B L 25 8. (B
'H-NMR. "BC-NMR ### 5 Rkl i@ 10 & £ s0s)
TG, e &) 13 it 2 -3-0-B-D- it s 4] %)
B -(152)-B-D-ME W - FLBE AT, H BC-NMR % #s
3 3,
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#=3 LAY 12~13 1 BC-NMR #iE (125 MHz, DMSO-ds)
Table 3 '3C-NMR data for compounds 12—13 (125 MHz,
DMSO-ds)

{30 12 13 {730 12 13
1 1" 98.5 98.6
2 155.6 155.5 2" 80.4 80.8
3 132.9 133.1 3" 73.4 73.4
4 177.5 177.5 4" 67.7 67.7
5-OH 161.3 161.3 5" 75.9 75.9
6 98.8 98.8 6" 60.0 60.0
7 164.5 164.4 1 103.8 104.4
8 93.7 93.6 2 74.4 745
9 156.4 156.3 3 76.6 76.8
10 104.2 103.8 4 69.8 69.7
1 120.9 1212 50 77.0 76.6
2 131.0 116.0 6" 60.9 60.8
3/ 1153 145.0

4 160.0 148.6

5’ 115.3 1155

6’ 131.0 1222

4 g

BTN =4 70% BRI 43 2545 2]
13 /MeEY, A 11 MRS 2 Mo, He
WaEY 1 AL EY, LEW 9 N E RN =LHEY
oy ARl R =Bl BERNEYERS Y, S
BRARIE BA YU . P Wome . IRIFSE
HNE LI, B 1 TN IRBL A S
B, ZRMAEY AT NS REYY, R
TRRIEASEH, WA DU BA A e
FS IR AR N = LR IER R I =11E
FH R B RAR ™= i TF R S it 17 S8
FBAR PAMA R TA AR
SE R
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